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AD-437  975 


Abstract 


Bulletin 


AIRCRAFT  AND  FLIGHT 
EQUIPMENT 


Div.   1,  6 

OTS  price  $5.60 


Bell  Helicopter  Co.,  Fort  Worth,  Tbx. 

JANAIR  JOINT  ABMY-NAVY  AIRCRAFT  IN ^RDMENTATION 

RESEARCH.   TELEVISION  AS  AN  AID  TO 

FLIGHT, 

bjr  C.  B.  Elem.  Mar  64,  60p.  TR  no. 

Contract  Nottr167000 

Unclatiifiejil 


HELICOPTER 

421  018 
report 


p228 


tor  probleas  are  presented  and  logically  Justi- 
fied.  The  reconaended  solution  for  the  on- 
'course  monitor  is  recognized  as  the  nonitor- 
<)etector  location  Is  found  on  the  antenna  mast 
aldMay  betireen  the  middle  and  bottom  glide-slope 
antennas.   An  «,lternative  solution  for  the 
.course-width  monitor  is  recognized  as  the 
■onitor-detector  location  for  the  second  null  of 
the  top-antenna  resultant,  where  the  middle- 
and  bottom-antenna  resultants  are  in  phase  oppo- 
sition at  the  180-degree  dephase  point  for 
■iddle  and  bottom  antennas.   (Author) 


Oetcriptorst   (•Helicopters.  Tel^jvition  dis- 
play systems),  Landing  aids,  Visjial  signals. 
NsTigation  aids.  Flight  instruments,  Take- 
off, Hovering,  Landings,  Televisibn  cameras, 
Installation.  Flight  testing, 
Performance  (Engineering),  Ei 
Acceptability. 


Div. 
OTS 


1,    30 
price  $3. 


60 


I.    Nijiht    flight, 
Effectiveness, 

IL 


Evaluation  was  made  of  the  pilot 'sl  lability  to 
land,  takeoff,  hover  and  navigate  ^i  helicopter 
using  television  for  visual  contact  with  the 
ground.   The  effects  of  two  experlSiental  varia- 
bles were  investigated.   These  were  the  position 
of  the  forward  looking  TV  camera  (on  the  landing, 
skid  as  compared  to  being  at  the  pilot's  eye 
level)  and  camera  movement  (fixed  ^«  a^^ainst  ^Ir'^'Jl 
movable  in  pitch).   Evaluation  of  the  operationr^ 
was  also  made  under  VFR  as  a  contrbjl  proccdui^e.  ''4^ 
Measurement  was  made  of  airspeed,  ijltitude,  ^   i] 
heading  fore-aft  and  lateral  positlion  errorsT   .V 
In  general,  the  TV  condition  did  n^t  compare-  p] 
favorably  with  the  VFR  situation  it  precision  o9>'^ 
control  but  the  operations  were  usaally  succers- 
ful  and  always  safe.   It  was  found  that  camera 
mobility  facilitated  the  landings  b|it  was  of 
less  consequence  for  the  other  operations.   It 
was  concluded  that  TV,  while  useful,  "iH  not 
prove  completely  adequate  for  night  flights.   It 
is  recommended  that  it  be  used  in  tbncert  with 
the  contact  analog  vertical  displa;'^   (Author) 


,^G«" 


■tL 


AD-438  166 


Div.   1.  5 

OTS  price  |i.60 


Airborne  Instruments  Lab.  Inc.,  D»^\p 

STUDY  OF  CAPTURE-EFFECT  GLIOE-SLOPI 

TECHNIQUES. 

Final  rept. 

by  A.  Tatz.  Oct  63, 

Contract  FA  WA4385. 


45p.  Rept.  no.  |tD64  17 
ProJ.  3182  1 

Unclassified  report 


Descriptors!   (ttTerminal  flight  ricilities, 


Park,  N. 
MONITOR 


Y. 


AD-i28  175 

'  '■'  / 

ACF  Electronics  Div.,  ACF  Industries,  Inc., 

Paramus.  N.  J. 

RHO/RHO  COMPUTER  DISPLAY. 

Final  engineering  rept. 

Nov  63.  39p.  Rept.  no.  RD64  10 

Contract  ARDS563.  Proj.  II5  033D 

Unclassified  report 

Descriptors:   (»Ground  position  indicators. 
Display  systems).  (•Navigation  computers.  Air- 
craft equipment),  (»Display  systems,  Radio  na- 
Tijgation),  Distance-measuring  equipment.  Civil 
avjiation.  Commercial  planes,  Air  traffic  con- 
trjol  systems,  Instrument  panels,  Flight  instru- 
■ei»t.  Data  processing  systems,  Position  find- 
iL.^    *^ti.  Electronic  equipment,  Design,  Circuits, 
p-.'^i^igation,  Digital  systems.  Direction  finding. 

The  IrhO-RHO  Computer  Display  Is  a  combined  pic- 
torial display  and  course  line  computer  operating 
fr^m  three  DME  Inputs.   Its  place  in  the  overall 
'picjtorial  display  evaluation  program  is  merited 
^'by  jtke  higher  accuracy  of  DME  as  compared  with 
pcrerlous  VORTAC  pictorial  displays.   The  equip- 
■  eajt;  employs  several  design  techniques  for 
realiiing  the  inherent  accuracy  of  the  input 
data;  among  these  are  slant  range  correction, 
use  t>f  sophisticated  station  selection  circuitry 
to  ajitomatically  and  continuously  selec  the  two 
stations  which  yield  tracking  data  of  the  highest 
accuracy,  ambiguity  resolution  circuits  and  use 
of  high  grade  components.   A  comparison  of  this 
instrument  with  a  RHO-RHO-Theta  Display  previous- 
ly developed  for  the  FAA  indicates  that  the 
present  unit  achieves  a  greater  measure  of  opera- 
tional flexibility,  similar  accuracy,  and  in- 
creased probability  of  system  operation  at  the 
cost  of  additional  functional  complexity. 
(Author) 


AD-43911  093 


systems, 

#  signals. 


Glide  path  systems).  Glide  path 
Radio  beacons.  Landing  aids,  RadJ 
Ultrahigh  frequency.  Audiof requeijcy,  Antenna 
radiation  patterns.  Snow,  Nonitofti 

The  capture-effect  glide-slope  sysi|tm  is  ex- 
plained,by  comparison  with  a  standod  null- 
reference  system,  and  the  relative  |4dvantages  of 
the  glide-slope  system  are  analyxea[  A  general 
exposition  of  monitor  techniques  iMds  to  an 
analysis  of  capture-effect  monitor 'problems; 
solut^ions  for  the  particular  captuitt-eff ect  moni- 


Div.   1.  18 
OTS  price  $2. 


60 


re' 


RANU  Corp. 
PARA5ITING 
OF  COMBAT 


Santa  Monica 

VERSUS  AERIAL 

AIRCRAFT. 

rrow.  Mar 


Calif. 
REFUELING 


by^  R  •.   R  •    Mu 

6ontra|:t   AF49   638   700 


FOR   StPPftgT 
no.    RM3809PR 


Descriptors : 


not 

It;. 

Rapges  (Distance) 
ness,  Analysis 


(^.    24p.  Memo 

Unclassified  report 

(•Jet  fighters,  Refueling  in 
Paras 
Aerial  warfare,  Effective- 


flight),  (•Jet  fighters,  Parasite  planes), 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


Recent  latere 
aircraft  in  a 
of  tanker  or 
desirable  to 
versus  aerial 
Although  data 
simple,  broart 
the  general  c 
other  support 
strongly  pref 
neither  metho 
basis  of  the 
NeaoranHuB  pr 
type  for  one 
initial  fuel 
Me  igh t  s .   In 
be  preferred 
lances;  pa-ras 
distances.   ( 


St  in  large  long-endurance  support 

variety  of  roles,  including  those 
■other  support  aircraft,  aakes  it 
consider  the  question  of  parasiting 

refueling  on  a  general  basis, 
il  is  necessarily  sacrificed,  a 

analysis  is  useful  in  delineating 
ircuBstances  under  which  one  or  the 

method  may  be  expected  to  be 
erable,  as  well  as  those  for  which 
d  offers  material  advantage  on  the 
preference  criteria  used.   This 
esents  a  brief  analysis  of  this 
class  of  combat  aircraft  whose 
loads  are  about  half  their  gross 
general,  aerial  refueling  is  to 
for  short  suppott  times  or  dis- 
iting  for  long  support  timss  or 
Author) 


AD-A39  151     Dlv.   1.  9 

OTS  price  $6.^0 

Northrop' Corp. ,  Hawthorhe,  Calif. 

IN-FLIGHT  NOISE  MEASUREMENTS  PERFORMED  ON  THE  Xr 

21 A  LAMINAR  FLOW  AIRCRAFT.  ,,   .„ 

by  R.  F.  Carmichael  and  D.  E,  Pelke.   Apr  U.    69p. 

Rept.  no.  6a  81  . 

Contract  AF33  600  A2052 

Unclassified  report 

Descriptors:   (•Boundary  layer  transitions, 
Airplane  noise).  (••Airplane  noise.  Boundary 
layer  transitions).  Laminar  flow.  Jet  planes. 
Measurement,  Instrumentation,  Microphones, 
Turbulent  boundary  layer.  Turbojet  engines.  Jet 
engine  noise.  Turbojet  inlets.  Research  planes. 
Data,  Compressor  noise.  Aerodynamic  charactjer- 

istict.  Noise. 

i 
Sound  pressure  levels  were  measured  in  flight  by 
six  microphones  positioned  around  the  left  h^nd 
wing  of  the  X-21A  laminar  flow  aircraft.   Th^se 
measurements  define  the  noise  levels  existing  at 
the  wing,  surface  for  the  Mach  number  ranges  it 
the  aircraft  at  three  widely  separated  altitude 
and  four  engine  throttle  settings.   Most  of  the 
noise  sources  are  identified,  and  it  is  shown 
that  their  levels  compare  favorably  with  preti- 
ously  developed  prediction  methods.   It  is  noted, 
however,  that  not  all  predominating  noise  sources 
are  included  in  the  prediction  methods,  specifi- 
cally, engine  screech  and  one  noise  of  undetermin- 
ed orgin.   It  is  also  shown  that  engine  noises  are 
masked  at  higher  Mach  numbers  by  radiated  turbu- 
lent boundary  layer  noise,  which  has  the  proper- 
ties of  noise  generated  by  a  quadrupole  mechanism. 
In  regards  to  the  effects  of  noise  on  the  mainte- 
nance of  laminar)  flow,  it  is  noted  that  noise 
spectra  possessing  Intense,  relatively  narrow 
band  spikes  could  be  more  detrimental  than  flat 
spectra  with  higher  over-all  levels.   (Author) 
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AD-^39  357 


Dlv.   1,  U 
OTS  price  |1.10 


Schjeldahl  (G,  T.)  Co.,  Northfield.  Miaa. 
POLYPROPYLENE  BALLOON  STUDY. 
Quarterly  rept.  no.  U,    1  J»n-31  Mar  64. 
by  J.  A.  MacFadden.  31  Mar  64,  lOp. 

Contract  Nonr409600 

Unclassified  report 

Descriptors:   (•Balloons,  Polyethylene  plas- 
tics), ("Polyethylene  plastics.  Balloons), 
Manufacturing  methods.  Sealing  compounds.  Rup- 
ture, Mechanical  properties.  Payload.  Tracking. 


2.   ASTRONOMY,    GEOPHYSICS  AND 
GEOGRAPHY 


AD-437  950 


DlT.   2 

OTS  price  $4.60 


Norwegian  Meteorological  inst.,  Oslo. 

STATISTICAL-DYNAMICAL  METEOROLOGICAL  PREDICTIONS. 

SuBoary  rept. ,  „      z ,   ,i 

by  R.  Fjortoft,  and  J.  Nordo.  20  Jan  64,  46p. 

Contract  AF61  052  374 

AFCiL  64  334  Unclassified  report 

Descriptors:   (»Weather  forecasting.  Statisti- 
cal analysis).  ("Air  mass  analysis,  periodic 
variations).  Atmospheric  motion.  Stability,  At- 
mosphere models,  Energy, -  Atmospheric  tempera- 
ture. Atmospheric  pressure.  Meteorological 
charts.  Correlation  teekniques. 

This  investigation  concerns  the  level  of  energy 
balance  in  the  atmosphere,   previous  work  has 
shown  that,  for  given  external  influences,  total 
dissipation  of  kinetic  energy,  together  with  the 
amplitudes  of  the  meridional  temperature  field 
and  the  large-scale  disturbances,  in  a  long- 
term  balanced  state,  and  in  a  highly  simplified 
physical  model,  are  uniquely  determined  by  the 
horizontal  scale  of  the  large-scale  disturbance!. 
It  is  of  interest  to  explore  whether  existing 
differences  in  horizontal  scales  are  stable 
enough  to  explain  significant  year-to-year  vari- 
ations in  the  long-term  balance.   In  a  wider 
sense,  taking  also  other  klnematical  character- 
istics into  account,  this  is  related  to  the  prob- 
lem of  whether  the  atmosphere  for  given  external 
influences  assumes  a  number  of  quasi-stationary 
states  besides  oscillatimg  around  its  seasonal 
climatological  averages.   Also  of  interest  is  the 
degree  of  coupling  between  different  relevant 
parameters.   This  will  make  a  statistical  attack 
on  the  long-range  forecasting  problem  more 
promising  because  of  increased  significance  in 
the  statistical  formulae  and  because  of  greater 
stability.   (Author) 
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OTS  price  $11.00 


Massachusetts  Inst,  of  Tech..  Cambridge. 
ANGULAR  MOMENTUM  FLUX  IN  THE  FORMATION  OF  THE 
SOLAR  SYSTEM, 

■by  Norman^E.  Gaut.  1  Feb  64,  133p.  Rept.  "o.  SR5 
Contract  AF19  628  2408,  ProJ.  8628,  Task  862802 
AFCRL  64  167  Dnelaasified  report 

Report  on  Planetary  Circulations  Project. 

Descriptor*!   (•Solar  systems,  Theory), 
(•Reviews,  History),  Momentum,  Planets,  Sun. 

The  paper  is  divided  into  three  sections.   The 
first  is  an  introduction.   The  second  presents 
a  comprehensive  historical  review  of  theories 
explaining  the  origin  of  the  Solar  System.   Part 
three  introduces  the  concept  of  gravitational 
torques  and  eddy  transfer  of  angular  momentum 
in  a  hypothetical  model  of  a  solar  nebula.   It 
is  found  that  if  a  spiral  asymmetry  of  the  masa 
distribatlon  is  present,  the  gravitational  tor- 
ques of  particles  outside  an  imaginary  radial 
wall,  on  those  inside,  tends  to  draw  angnlar 
momentum  radially  outward.   The  eddy  transport 
of  angular  momentum  for  the  same  distribution 
is  found  to  be  inward.   The  magnitude  of  the 
gravitational  torque  appears  to  dominate  the  ad- 
vective  rate  of  angular  momentum  flax  but  by  lesa 
than  one  order  of  magaltude.   (Author) 
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80p. 
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Ballistic   Research  Labs.,   AberdiBeal  ProTiag 

Ground,  Md. 

A  MACHINE  PROGRAM  FOR  COMPUTING  NOlClNEAR  VISCO- 

ELASTIC  WAVE  PROPAGATION  IN  SOILS, 

by  MiUicent  ».  Beck.  Jan  64,  47p. 

RDT  &  e  ProJ.  IMOIO5OIAOO6 

B"L  1237  Unelassifle|d^  report 

Descriptorst   (•Soils,  Viscoelastleity) . 
(•Stresses,  Nave  transmission),  Propagation, 
Velocity.  Strain  (Mechanicr),  FaUetions,  Time, 
Programming  (Computers),  Nonlinektr  systems. 
Shock  waves.  Nuclear  explosions. M 

A  numerical  method  and  Its  machine; program  for 
calculating  nonlinear  viseoelastlcj wave  propaga- 
tion In  soils  are  described.   Solutions  give 
particle  velocity,  stress  and  strain  as  functions 
of  time  and  distance  from  the  stress  source. 
(Author) 
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RAND   Corp.,    Santa    Monica,    Calif 

FORBIDDEN    REGIONS    FOR    THE    FORMATI 

IN    A    PLANETARY    ATMOSPHERE, 

by  G.  F.  Schilling.  Apr  64.  19p. 

RH4084PR 

Contract  AF49  638  700 
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upper  atmosphere  for  conditions  given  by  supple- 
mental  model  atmospheres  for  latitudes  15  to  75 
degrees.   The  specific  results  presented  permit 
inferences  with  regard  to  the  expected  seasonal 
distribution  of  noctllucent  clouds  and  serve 
geaerhlly'to  Illustrate  the  application  of  a 
basic  principle  of  thermodynamics  to  the  study 
of  planetary  atmospheres.  (Authorr) 
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Boeing  Co.,    Seattle.    Nash.        ^ 

THE   THERMODYNAMIC    PROPERTIES   DF    AIR    IN    DISSOCIA-- 

TION    AND    IONIZATION    EQUILIBRIUM   FROM   500    K   TO    < 

25,000   K. 

by  R.  J.  Arave.  6  Nov  61,  155p.  Documeat  no.  02 

9909 

Unclassified  report 

Descriptors:   ("Air.  Thermodynamics),  Nitrogen, 
Oxygen,  Nitrogen  compounds.  Oxides,  Diatomic 
molecules.  Ionization,  Gases,  Electrons,  Densi- 
ty, Temperature,  Computer  languages.  Equations, 
Enthalpy,  Entropy. 
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Liege  Univ.  (Belgium). 

DETERMINATION  OF  SMOOTH  DISTRIBUTIONS  OF  ATMOS- 
PHERIC OZONE  FROM  THE  ABSORPTION  AND  EMISSION  OF 
THE  9.6  MICRONS  BAND, 
by  E.  Vigroux.   31  May  63.  I60p.  TNI 
£ontpact  AF6I  514  962 
AFCRL  64  88  Unclassified  report 

Descriptors:   (•Ozone,  Spectra  (Infrared)), 
(•Atmosphere,  Infrared  radiation).  Absorption, 
Absorption  spectrum,  Infrared  spectroscopy, 
Nater  vapor.  Carbon  dioxide.  Data,  Tables. 

The  smoothed  vertical  distribution  of  atmospheric 
ozone  is  determined  from  observations  in  the 
infrared,  at  low  dispersion,   in  the  region  of 
the  9.6  microns  band.   (Author) 
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Rand  Corp.,  Santa  Monica,  Calif. 
THE  PHYSICS  OF  METEOR  ENTRY. 

by  Mary  F.  Romig.Apr  64,  43p.   Rept.  no.  P  2902 

Unclassified  report 

Descriptors:   (•Meteors,  Atmosphere  entry). 
Hypersonic  flow.  Heat  transfer.  Ablation.  Heat 
transfer  coefficients,  Meteor ites ,  -Gases ,  Den- 
sity, Heating',  Photographic  analysis. 

A  survey  is  made  of  recent  papers  on  the  physics 
of  meteor  entry.   The  various  regimes  of  luminous 
flight  are  defined,  and  present  techniques  for  . 
obtainiag  the  mass  and  density  of  meteoroids  arc 
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critically  discussed.   The  effect  of  the  assuaed 
■ode  of  heat  transfer  on  the  aass  lots  is  show* 
for  two  recent  fireballs.   A  relatiyely  simple 
■ethod  for  estiaating  original  mass  and  velocity 
is  presented.   It  is  evident  fron  this  paper 
that  aany  questions  renain  to  be  answered^ 
particularly  those  concerning  radiation  froa  the 
gas  and  ablated  ■aterial.  before  the  entry  of 
objects  larger  than  those  which  produce  telescopic 
■eteors  can  be  successfully  analyzed.   (Author) 
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Saith  Coll.,  Northaapton,  Mass. 

STUDY  OF  NEAR-SHORE  BOTTOM  PROFILES  EAST  AND 

SOUTHWEST  OF  POINT  BARROW,  ALASKA;  COMPARISON 

OF  PROFILES  AND  THE  BARRIER  ISLANDS  IN  THE  POINT 

LAY  AND  PLOVER  ISLANDS  AREAS. 

Final  rept. 

by  Marshall  Schalk.   June  63.  32p. 

Unclassified  report 

Descriptors:  "(•Ocean  bottoa.  Analysis),  (•Al- 
aska, Ocean  bottoa  saapling).  Beaches,  Chukchi 
sea.  Islands,  Transducers,  Depth  Indicators, 
Recording  systeas.  Diurnal  variations.  Mapping, 
Geology,  Sediaentation,  Gravel,  Sand,  Clay, 
Storas,  Arctic  regions. 
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National  Meteorological  Center,  Weather  Bureau, 

Washington,  D.  C.  „„., 

SUMMARY  OF  VERIFICATION  OF  NUMERICAL  OPERATIONAL 

TROPICAL  CYCJiONE  FORECAST  TRACKS  FOB  1963. 

by  Lloyd  W.  Vanderaan.  Feb  6^,  18p. 

WB  NMC  TM2?,  Unclassified  report 

Descrti»tors:   (•Cyclones.  Weather  forecasting), 
Hurricane  tracking.  Atlantic  Octan.  Mexico 
Gulf,  TrojTical  cyclones.  '  . 
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Aray  Electronics  Research  and  Development 

Activity,  White  Sands  Missile  Range,  N.  Mex. 

SCALE  OF  STRATOSPHERIC  DETAIL  STRUCTURE. 

by  Willis  L.  Webb.  Apr  64,  21p. 

OA  Task  1G6  50212A127  03 

AERDA  130  Unclassified  report 

Descriptorst   (•Stratosphere,  Ataospheric 
sounding).  Wind,  Temperature,  Meteorology,, 
Rockets,  Networks,  Thickness,  Sounding  rockets. 
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Texas  A.  and  M.  Coll.,  College  Station. 
SATELLITE  PHOTOGRAPHY  AS  A  MEANS  OF  EVALUATING 
THE  EQUATIONS  OF  VERTICAL  MOTION, 
by  John  Hansen.  Aug  63,  72p. 

Unclassified  report 

Master's  thesis.  Original  contains  color  platest 
All  DDC  reproductions  will  be  in  black  and  white. 
Original  aay  be  seen  in  DOC  Hq. 

Descriptors!   (•Meteorological  satellites. 
Photography),  (•Ataospheric  action.  Air  ansa 
analysis).  United  States.  Clouds,  Cloud  cover. 
Meteorological  charts.  Mind,  Air,  Density, 
Velocity. 
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High  Altitude  Observatory,  Boulder,  Colo. 

(No  title). 

Status  rept.  no.  7  (Annual  suaaary)  for 

16  Apr  64. 

16  Apr  64.  4P* 

Contract  Nonr39305 

Unclassified  report 

Descriptors!   (•Solar  corona.  Analysis), 
Instruaentation,  Design,  Light,  Diffractioa, 
Meteorological  balloons.  Polyethylene 
plastics.  Calibration,  Research  prograa 
adainistratioi. 
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Texas  A  and  M  U. ,  College  Station. 
CLIMATOLOGICAL  STUDY  OF  RADAR  ECHO  PICTURES 
FROM  ALBROOK  AIR  FORCE  BASE.  PANAMA, 
by  Christopher  Bowen.  May  64,  58p. 

Unclassified  report 

Master*  s  Thesis. 

Descriptors!   (•Cllaatology,  Panaaa) ,  (•Radar 
ec^o  areas.  Air  aass  analysis).  Clouds, 
Photography.  Radar  recording  caaeras.  Meteoro- 
logical charts.  Rainfall,  Prograaaing  (Coa- 
puters).  Data.  Maps,  Dlstributioa. 

The  Isthaus  of  Panaaa  has  naaerous  rainfall 
recording  stations^  however,  they  are  unevenly 
distributed  with  aost  of  thea  being  located 
close  to  the  Canal  Zone.   Thisaakes  it 
iapossible  to  deteraine  accurately  the  distribu- 
tion of  rainfall  In  regions  outside  the  Canal 
Zone.   A  cliaatological  study  of  radar  echo 
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Lichvkliaitisches   Observatoriua,    Aij^sa 

(Swi  tzerland). 

VERTICAL   OZONE   DISTRIBUTION   OVER    ARMSA 

Rept.    for   Aug   62-July   63, 

by  Haas   Ulrich   Dutsch.    Jan   64.    45p 

TR2 

Gra.1t    AF   E()AR62   115    " 

AFCRL  .64   303  Unclassified! 


Report  on  Vertical  Ozone  Distributi 
tospheric  Circulation.  In  cooperat 
National  Center  for  Ataospheric  Res 
Boulder,    Colo. 
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Liege  Univ.    (Belgiua). 

RESULTS  OF  OBSERVATIONS   ON    UMOSPHEllIC  OZONE   BY 

THE   INFRARED   METHOD,    DEDUCED    FROM    D  llTA   OBTAINED 

IN    AROSA    (SWITZERLAND), 

by    E.    Vlgroux   and    \.    Debatx.    31    May  163,    29p. 

Rept.    no.    TN2 

Contract    *F61    514  962 

AFCRL   64  89  Unclassified 


report 
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Descriptors!      (•Ataosphere,    Ozone 
Ataosphere),    ('Infrared   radiationi|N 
aent),    Dibtribution.    Analysis,    Reliability, 
Sensitivity,    Surfaces,    Errors,    Abibrption. 
Eaisslvlty,    Meteorological    i  nstrurjiients, 
Experlaental    data. 


ataosbfierlc  ozone 

r_ _j!..v ii 


Vertical   distributions   of  the 

have   been   deduced    froa   the  i nf rared^bbservations 
aade   in    Arose   froa   Janaury   1957   to   ijioveaber   1958. 
The  results    are  used  to   find  certaifi  correla- 
tioas.    (Author) 


AD-439  214 


Div.   2 

OTS  price  $4.60 


Boeing  Scientific  Research  Labs.,  Seattle,  Wash. 

MOTION  IN  THE  VICINITY  OF  THE  TRIANGULAR  LIBRA- 

TION  CENTERS, 

by  Andre  Deprit.  Oct  63,  42p.  Oocuai 

82  0335;  Math,  note  no.  338 

Oaclasslfled  Report 


1*' 


■  0.  01 


For  the  planar  restricted  problea  of  t^iree  bodies 
in  the  neighborhood  of  triangular  equilbriua. 
angle  coordinates  and  action  aoaents  are  derived, 
which  Boraalize  the  second  order  part  of  the 
Haailtonian  function.   Consequently,  short  and 
long  period  elliptic  oscillations  of  the  first 
order  can  be  extended  Into  two  faailies  of 
periodic  actions  that  exhibit  the  Oaleabert 
characteristic,  except  for  a  denuaerable  set  of 
critical  aass  ratios  for  which  the  long  period 
librations  are  in  resonance  with  the  short  period 
oscillations.   For  the  Sun-Jupiter  and  Earth- 
Moon  systeas,  teras  up  to  the  third  order  with 
regard  to  the  orbital  paraaeter  have  been  coapu- 
ted and  checked  for  the  Fourier  series  of  both 
faailies  of  periodic  orbits.   (Author) 


Div.   2 

OTS  price  $7.60 


AD-439  226 

i 

Aerospace  Information  Div.,  Washington,  D.  C. 

SKY  ILLUMINATION  DURING  ECLIPSE.   ANNOTATED 

BIBLIOGRAPHY  OF  SOVIET-BLOC  LITERATURE  FOR  THE 

PERIOD  1940-1963. 

17  Apr  64.  72p. 

AID  B64  20  DifoWssifled  report 

Descriptors:  (•Bibliographies,  Abstracting), 
(•Sky,  Illuaination),  (*Uocuaentation,  USSR), 
Astronoay,  Solar  Eclipses. 


AD-439  227 


Div.   2 

OTS  price  $1.60 


Aerospace  Inforaation  Div.,  Washington,  D.  C. 

PHENOMENA  IN  THE  UPPER  ATMOSPHERE.   COMPILATION 

OF  ABSTRACTS  FROM  SOVIET  LITERATURE. 

Monthly  rept.  no.  44  for  Jan  64. 

24  Apr  64.  20p. 

AID  P64  30  Unclassified  report 

Descriptors:   (•Upper  ataosphere  ,  Abstracts), 
(•Abstracts,  Upper  ataosphere).  Bibliographies, 
Ionosphere,  Electrons,  Solar  radiation,  "Van 
Allen  radiation  belt,  Cosaic  rays.  Meteorolo- 
gy, Satellites  (Artificial),  Radio  receivers. 
Ions,  Intensity. 

This  is  the  forty-fourth  in  a  series  of  aonthly 
reports  reviewing  Soviet  developaents  in  select- 
ed probleas  in  astrophysics  and  geophysics.   It 
is  based  on  aaterials  received  at  the  Aerospace 
Inforaation  Division  in  January  1964.   Materials 
in  this  report  deal  with:   (1)  Ionospheric  Elec- 
tron Concentration;  (2)  Solar  Radiation  and  the 
Ionosphere;  (3)  Van  Allen  Belts  and  Cosaic  Rays; 
(4)  Tel'lurlc  Currents;  (5)  Meteorology  of  the 
Upper  Ataosphere.   (Author) 


AO-439  228 


Div.   2 

OTS  price  $2.60 


Aerospace  Inforaation  Div.,  Washington,  D.  C. 

PHENOMENA  IN  THE  UPPER  ATMOSPHERE.   COMPILATION 

OF  ABSTRACTS  FROM  SOVIET  LITERATURE. 

Monthly  rept.  no.  43  for  Dae  63. 

29  Apr  64,  22p. 

AID  P64  31  Unclassified  report 

Descriptors!   (•Upper  ataospheres.  Bibliog- 
raphies), USSR,  Abstracts,  Ionosphere,  Solar 
radiation,  Cosaic  rays,  Van  Allen  radiation 
belt.  Nuclear  explosions.  Meteorology. 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


Topics  covered  In  thi«  report  are  •■  followit 
SoUr  radiation  a»d  the  ioaoiphere.  Van  Alien 
^eltf  and  coi»ic  ray»,  Nuclear  bunts  in  the 
ataosphere,  and  Meteorology  of  the  upper  ataot- 
phere.   (Avthor) 


AO-439  '248 


Uiv..  2 

OTS  price  $U.50 


Massachusetts  Institure  of  Tech..  Caabridge. 
STRATOiSPHEHIC  WIND  TEMPERATURE  ANU  ISOBARIC 
HEIGHT  C«N01TIONS  OURING  THE  XGlf  PERIOU  PART  11. 
by  Li  Peng.  15  Uec  63.  213p.  Bept.  no.  10. 
Coatradl  AF19  60^  5223 

Onclaisified  report 

Report  on  Planetary  Circulations  Project. i 

Descriptors:   (•Meteorological  .paraaeters. 
Analysis).  Tables.  Meteorological  charts. 
Seasonal  variat  ions  ..  Mind  .  Teaperature. 
Baroadtric  pressure,  Heat.  Transport  prop- 
,«rties.  Energy.  Moaentua. 

The  slratospkfexic  wind,  teaperature  and  isobaric 
height  conditions  of  the  Northern  Heaisphere^ 
during  the  period  froa  January  to  June  1958  are 
analyzed  in  detail.   Three  aonth  seasonal 
averages  of  these  quantities  and  of  the  corre- 
lations between  thea  are  coaputed  an^  presented 
in  the  fora  of  heaisphere  aaps.   Zonal  averages 
of  various  iaportant  quantities  are  also  given 
in  tables.  ^  A  general  discussion  of  the  results 
froa  the  viewpoint  of  energy  and  aeaentua  is 
given  briefly.  (Author) 


AD-439  290 


■   / 
Uiv.   2 
OTS  price  $15.00 


Naval  Weapons  Lab.,  Uahlgren,  Va.       . 
CLIMATOLOGICAL  UENSITY  DATA  FOR  FORTY  EURASIAN 


STATIONS, 
by  Myrtle  U. 
NHL  1909 


France.  23  Mar  64..  230p. 

Unclassified  report 


Descriptors:   ("CI iaatology,  Weather  stations). 
(•Oensily.  Data),  Tables,  Europe,  Asia, 
Meteorological  paraaeters.  Wind,  Ataosphere. 
Seasonal  variations. 

Seasonal  cl iaatological  density  data  for  AO 
Eurasian  stations,  together  with  aonthly  cliaa- 
tological  density  data  for  three  of  the  40 
stations,  are  presented  in  this  report.   Tabula- 
tions of  aeans.  standard  deviations,  and  correla- 
tion coefficients  by  geoaetric  altitudes  froa 
surface  to  20643  aeters  are  given.   These  tabu- 
lations are  based  on  statistical  data  obtained 
froa  observations  extending  over  approxiaately 
five  years  in  the  period  January  1953  to  August 
1962.   For  purposes  of  description,  graphical 
presentations  of  typical  data  are  given  for 
selected  cases.   These  data  were  obtained  froa 
coapilations  and  coaputations  by  the  National 
Weather  Records  Center,  AsheviUe.  North 
Carolina.  (Author) 


AD-439  330      DiT.   2.  12 

OTS  price  $18.50 

Foreign  Tech.  DiT.,  Air  Force  Systeas  Coaaand, 

Mright-Patterson  AFB,  Ohio. 

COSMIC  RESEARCH  (Kosaicheskiye  Issledovaniya) , 

27  Apr  64.  292p. 

FID  TT64  499  Unclassified  report 

Trans,  froa  Akadeaiya  N«uk  SSSR.  2:1.  pp.  3- 
174,  1964. 


Descriptors:   (•Space  flight.  Scientific 
research),  (•Astrophysics,  Scientific 
research).  USSR,  Satelittes  (Artificial), 
Stability,  Magnetic  fields.  Charged  particles, 
Radiation  effects.  Shock  waves,  Gases,  Infra- 
red radiation.  Clouds,  Measureaent,  Radiologi- 
cal dosage. 


AD-439  336 


DiT.  a,  25 

OTS  price  |1.10 


RAND  Corp.,  Santa  Monica,  Calif. 

STRANGE  SOUNDS  FROM  THE  SKY, 

by  Mary  F.  Roaig  and  Donald  L.  Laaar.  Apr  64.  8p. 

Rept.  no.  P  2894 

Unclassified  report 

Descriptors:   (•Meteors,  Sound),  Theory, 
Electroaagnetic  waves.  Electric  discharges. 
Sky,  Ataosphere. 


AD-439  350 


DiT.   2 

OTS  price  $1.60 


Manchester  Univ.  (England). 

THE  DETERMINATION  OF  THE  ACCURATE  POSITIONS  OF 
RADIO  STARS  BY  THE  LUNAR  OCCULTATION  TECHNIQUB. 
OBSERVATIONS  OF  GALACTIC  AND  EXTRA-GALACTIC 
EMISSION  AT  408  Mc/s. 

,  Get-Dec  63, 
C.  6.  T.  Haslaa  and  M.  J. 


Progress  rept.  no.  1 
by  Conrad  H.  Slater, 
Quigley.  Dec  63,  Up. 
Contract  N62558  3928 


Unclassified  report 


Descriptors:   (•Stars.  Radio  astronoay) . 
(•Radio  astronoay,  Stars),  Position  finding. 
Moon,  Galaxies,  Eaissivity,  Ultrahigh  frequency 
Density.  Diffraction.  Telescopes.  Errors,  Mind, 
Intensity,  Prograaaing  (Coaputera). 


AD-439  354 


DiT.   2 

OTS  price  $6.60 


llincoln  Lab..  Mass.  Inst,  of  Tech.,  Lexington. 
RADIO-ECHO  STUDIES  OF  METEORS  AT  68-ca  WAVE- 
LENGTH.  PART  I:   SPORADIC  METEORS, 
by  J.  V.  Evans  and  R.  A.  Brockelaan.   29  Oct  63, 
64p.  Rept.  no.  TR332 
Contract  AF19  628  500 
BSD  TDR63  581         ^Unclassified  report 

Descriptors:   (•Meteors,  Radio  waves),  (•Radio 
waves,  Reflection).  Velocity,  Experiaental 
data,  Intensity,  Height  finding,  Fragaentation, 
Analysis,  Distribution,  Functions,  Cylindrical 
bodies,  Ion.ization.  Particles,  Radio  signals. 

Radio-echo  observations  of  aeteors  at  68  ca  are 
described.   Details  ate  given  of  the  equipaent 
and  of  the  data  collection  and  reduction  proce- 
dures.  Sufficient  inforaation  was  gathered  to 
peralt  the  coaputatlon  of  the  velocity,  height, 
duration,  and  intensity  for  aost  of  the  aeteors. 
The  Interrelation  of  these  quantities  is 
explored.   The  principle  conclusions  reached 
are:   that  the  aeteors  recorded  at  this  short 
wavelength  are  seen  over  a  height  range  not 
sensibly  different  froa  that  at  long  wavelengths. 
.  the  effective  scattering  lengths  of  the  trails 
are  short  (50  aeters).  the  over-all  lengths  of 
the  trails  average  6  to  7  ka,  and  (evidence  of 
fragaentation  is  found  In  about  50^  of  the 
aeteors  observed.   The  visual  aagnltude  of  these 
aeteors  has  been  estlaated  froa  their  yate  and 
corresponds  to  +8.   The  short  effective  scat- 
tering length  Is  attributed  to  a  rapid  Initial 
expansion  of  the  trail  dlaaeter.   (Author) 

6 


AD-439  415 


^-Z^ASTRONOl 

DlT.   2 

OTS  price  $2.60 


GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


Travelers    Research   Center.    Inc.,    HaliJtford,    Conn. 

WEATHER    DATA   PROCESSING   RESEARCH    ANp   DEVELOPMENT 

PROGRAM. 

Monthly  progresi  rept.  for  Apr  64. 

Apr  64,  21p. 

Contract  Cwb10704 

Unclasilfled  'report 

Descriptors!   (•Weather  forecasting,  Statisti- 
cal analysis),  Matheaatlcal  predlbtlon,  Pro- 
graaaing (Coapnters). 


AD-439  416 


DiT.   2 

OTS  price  $2.60 


GM  Defense  Research  Labs.   Santa  Barbara,  Calif. 
DIUECltiONAL,  SPECTRAL.  AND  STATISTICAL  PROPER- 
TIES OF  THE  UNDEH-ICE  NOISE  IN  THE  ARCTIC, 
by  C.  R.  Greene  and  B.  M.  Buck.   Ma^i  64,  23p. 
Rept.  no.  TR64  22       •     • 
Contract  Noar374400 

Unclassif  ledl  ireport 

Descriptors:   (•Hydrophones,  DeslUn) ,  (•Under- 
water sound,  Arctic  Ocean).  Nolseu  Ice, 
Arctic  regions.  Background,^  PressUre,  Wind, 
Xorrelatlon  techniques.  M 

Results  of  the  analysis  of  aablent  jijolse  record- 
>  ings  are  pVesentetl.   The  average  pressure 
spectrua  level  observed  over  the  15«-day  period 
was  about  5  db  over  Knudsen's  sea  state  zero 
extended.   As  a  function  of  tlae',  tale  pressure 
spectrua  level  correlated  slgnl  f  lca(itly  with 
wind  speed.   There  was  little  difference  In 
aablent  noise  received  by  vertical  lelsaoaeters 
in  thick'  Ice  or  thin  Ice.   Crosscortelat ion  of 
horizontally  spaced  hydrophones  shoitod  that  the 
noise  was  anisotropic  In  azlauth,  ajid  that  the 
degree  of  anlsotropy  was  correlatedl fcith  wind 
speed  delayed  by  one  day.   The  aapl^tude  , 
probability  density  function  was  fosnd  to  be' 
non-noraal  by  virtue  of  higher  probabilities  for 
high  aaplltude  noise,  although,  this  was  less 
for  periods  of  low  noise  or  deep  hydrophones 
than  for  high  noise  or  shallow  hydraphones. 
(Author) 


AD-439  422 


DlT.   2,  25 
OTS  price  $8.10 


United  Eleetrodynaaics,  Inc.,  Pasadena,  Calif. 

IDENTIFICATION  AND  ELIMINATION  OF  MICROSEISH 

NOISE  AT  DEPTH  USING  THEORETICAL  RAtLEIGH  WAVE 

AND  OBSERVED  NOISE  DILATATION.      ' 

Final  rept.  suppl.,  |i 

by  Charles  B.  Archaabeaa,  Shelton  Sj  Alexander, 

and  Elaine  E,  Blehler.  I964,  88p.  Ript.  no.  , 

ER642  31 

Contract  AF33  600  42927 

Unclassified 


report 


Sappl.  to  AD-347  208. 


Descriptors!   (•Microseisas ,  Noisi),  Propa- 
gation, Pressnre,  Detectors,  Reeottflng  sys- 
teas, Measureaent,  Theory,  Analysjl,  Depth 
finding.  Identification,  Tests. 


AD-439  434 


DlT.   2.  25 
OTS  price  $8.10 


Boeing  Scientific  Research  Lab.,  Seattle,  Hash. 
RADIATIVE  TRANSPORT  OF  HEAT  IN  LUNA^iAND  PLANE- 
TARY INTERIORS. 

by  Zdenek  Kopal.  Jan  64,  88p.  Docna^M  no.  01 
82  0328  ' 

Unclassified  report 


In  cooperation  with  Manchester  UniT.  (England). 
Also  available  froa  the  author. 

Descriptors:   (•Theraal  conductiTlty,  Planets). 
(•EaisslTlty,  Lunar  environaent) ,  Heat  trans- 
fer, Fourier  analysis.  Green's  function.  Moon, 
Surfaces,  Specific  heat,  Teaperature,  Boundary 
value  probleas.  Differential  equations. 
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AD-439  482 


Div.   2 

OTS  price  $1 . 60 


High  Altitude  Observatory,  Boulder,  Colo. 
FLARE  PREDICTION  FROM  SOLAR. LIMB  OBSERVATIONS, 
by  Lome  Avery  and  Donald  E.  Billings.  5  May  64, 
17p.  Rept.  no.  AG  M163 
Contract  Nonr39306 

Unclassified  repvrt 

Descriptors:   (•Solar  flares,  Matheaatlcal 
prediction),  Doppler  effect.  Solar  spectrua. 
Line  spectrua.  Intensity.  Solar  ataosphere. 

Soae  prellainary  results  are  outlined  based  on 
the  study  of  solar  east  llab  features  with  a 
view  to  flare  forecasting.   The  advantage'of  any 
prediction  aethod  based  on  such  data  Is  that 
Inforaation  will  be  available  at  least  two  days 
earlier  than  could  be  expected  froa  disc 
observations.  (Author) 


AD-439  510 


Dlv.   2 

OTS  price  $10.10 


Indiana  Univ.,  Blooaington. 
VISIBILITY  CONDITIONS  IN  MALAYA, 
by  Don  C.  Bennett  and  Richard  D.  Salth.  25  Mar 
63.  122p. 

Contract  DAI9  129QM1582.  ProJ .  7  83  01  OO6 

Unclassified  report 

Desbrlptors:  (•Cllaatology ,  Malaya).  (•Visi- 
bility, Malaya),  Haze,  Ataospheric  precipita- 
tion. Plants  (Botany),  Fog,  Light,  Cloud  cover. 


AD-439  651 


Div.   2,  4 

OTS  price  $1.10 


Queen's  Univ.,  Belfast  (Northern  Ireland). 
CHEMICAL  REACTIONS  CONTRIBUTING  TO  THE  NI6HT6L0W, 
by  D.  R.  Bates.  8  Jan  64,  5p. 
Grant  AF  EOAR63  85  ~^ 

AFCRL  64  369  Unclassified  report 

Descriptors!   (•Night  sky,  Luainesdence) , 
(•Sky  brightness.  Night  sky),  (•Lnalnescence, 
Night  sky),  Cheaical  reactions,  Recoabinatlon 
reactioas.  Excitation,  Eaissivity,  Reaction 
kinetics.  Oxygen,  Nitrogen,  Sodlua  coapoands. 
Theory,  Eire. 


Division  3  -  CHEMICAL  WARFARE  EQUIPMENT  AND  MATERIALS 


4D-439   688 


Div.       2 

OTS    price  $1.60 


Queen's   U..    Belfast    (Northern   Ireland). 

OBSERVMIONS   OF  THE   6300-ANGSTROIl   01    EMISSION   OF 

THE   NIGHTGLOW   WITH    \    PRESSURE   SCANNING   FABRY- 

PEROT    INTERFEROMETER. 

by    A,    H.    Jarreit,    M.    J.    Hoey    and   L.    Paffrath. 

1964.    I6p. 

Grant  AF  EO\h63  8  5 

AFCRL  6A  370  Unclassified  report 

Descrfptors:   ("Night  sk/,- I nterf eroaeters ) , 
Aurorae,  Teaperature,  Curve  fitting. 


AD-439  691 


Div.   2 

GTS  price  $21.00 


AcouBtics  and  SeiSBics  Lab.,  Dniv.  of  Michigan, 

Ann  Arbor.  ^   

HANDBOOK:   WORLD-WIDE  STANDARD  SEISMOGRAPH 

NETWORK. 

Apr  64.  377p. 

Unclassified  report 

Descriptors:   (•Seismological  stations.  Hand- 
books), Se^ismographs,  Instrumentation, 
Laboratory  equipnent.  Photographs. 

This  report  is  a  coapflation  of  information  about 
each  of  the  75  stations  in  the  World-Wide  Cooper- 
ative Standard  Seismograph  Network  as  of  June 
1963.   This  information  includes  material  on  each 
station's  location  and  facilities,  environment, 
vault  and  pier  construction.,  and  instrumentation. 
Maps,  diagrams,  and  photographs  supplement  the 
text. 


3.    CHEMICAL  WARFARE 
EQUIPMENT  AND  MATERIALS 


AD-437  978 


Div.   3,  10 
OTS  price  $7.60 


WARFARE  APPLICATIONS, 

by  Bossie  Jackson,  Jr.  and  Seymour  M.  Kaye. 

Apr  64.  19p. 

ProJ.  1A542703D346 

PA  TM128I0  Unclassified  report 

Descriptors:   (•Guerrilla  warfare.  Pyroteck- 
nics).  (•Pyrotechnics.  Guerrilla  warfare), 
(•Incendiary  mixtures.  Guerrilla  warfare). 
Ignition,  Demolitions.  Test  vehicles.  Aluainua. 
Sodium  compounds.  Potassium  compounds, 
Perchlorates,  Nitrates,  Sulfur,  Ammonium  co«- 
pounds.  Chlorides,  Iron  compounds.  Sulfides, 
Oxides,  Magnesium,  Iron,  Powder  metals.  Char- 
coal, Coal,  Wood,  Oils. 


A  seri 

from  r 

guerri 

were  t 

test 

cast 

eter 

were 

with 

the 

plishe 

or  a  J 

the  to 

ance  w 

comple 

test  V 

90/100 

potass 

sodium 

found 

of  fie 


es  of  pyrotechnic 
eadily  available  c 
11a  warfare  were  e 
ested  under  confin 
ehicles  consisting 
ron  pipe,  one  havl 
nd  the  other  a  1-i 
hreaded  and  sealed 
ither  Laminae  4116 
aling  compound.  I 
d  by  placing  eithe 
-2  blasting  cap  th 
p  cap.  Performanc 
ith  the  system's  c 
tely  and  the  degre 
ehicle.   A  number 

potassium  chlorat 
ium  nitrate/grains 

nitrate/ammonium 
suitable  for  guerr 
Id  tests.   (Author 


formulations  developed 
onstituents  for  use  in 
valuated.  The  systems 
ement  provided  by  two 

of  short  sections  of 
ng  a  2-in.  inside  diam- 
n.  inside  diameter.   Both 

at  both  ends  with  caps. 

resin  or  Duco  cement  as 
nltiation  was  accomp- 
r  commercial  quickmatch 
rough  a  perforation  in 
e  was  graded  in  accord- 
apability  of  reacting 
e  of  fragmentation  of  the 
of  systems,  such  as 
e/petrolatum,  71/29 

of  wood,  and  25/50/25 
nitrate/sawdust,  were 
ilia  warfare  on  the  basis 
) 


AD-439  383 


Div.   3,  U 
OTS  price  $1.60 


Naval  Amaunition  Depot,  Crane,  Ind. 

INVESTIGATION  OF  THE  BURNING  CHARACTERISTICS  OF 

THE  LEAD  DIOXIDE-CUPRIC  OXIDE-SILICON  STARTER 

COMPOSITION, 

Rept.  for  Apr  63-Feb  64, 

by  William  Ripley.  26  Mar  64,  71p. 

NADC  Cl  RDTR41         Unclassified  report 

Descriptors:   (»pyrotechnics.  Markers),  (•Ox- 
ides, Markers).  (•Markers,  Materials).  Copper 
compounds,  Silicon,  Lead  compounds.  Dioxides, 
Heat  of  reaction,  Pressure,  Time,  Oxidizers, 
Particle  size.  Heat  transfer.  Ignition,  Tables, 
Calor iaeters.  Burning  rate,  Coabus<tion.       . 

A  study  is  made  of  the  burning  characteristics 
of  a  statistical  family  of  16  fuel-rich  combi- 
nations of  the  lead  dioxide-cupr ic  oxide-silicon 
starter  mix  system.   Factors  that  determine  the 
behavior  and  predictability  of  the  system  are 
defined  and  investigated  by  calorimetry,  pres- 
sure-time curve  studies  and  other  techniques. 
The  burning  characteristics  required  lor  optimum 
performance  as  a  starter  composition  are  con- 
sidered. ' (Author) 


Feltman  Research  Labs.,  Picatlnny  Arsenal,  Dover, 
N.  J, 

SURVEY  OF  SENSITIVITY  CHAIJACTERISTICS  OF  TYPICAL 
DELAY.  IGNITER.  FLASH.  AND  SIGNAL  TYPE  PYROTECH- 
NIC COMPOSITIONS, 

by  Joseph  Kristal  and  Seymour  M.  Kaye.  Apr  6i, 
18p. 

ProJ.-  1C  52380  A302 
PA  TM  1316  Uaclassified  report 


AO-438  782 


Div.   3.  18 
OTS  price  $1.60 


Feltman  Research  Labs..  Picatlnny  Arsenal,  Dover, 

N.  J. 

IMPROVISED  PYROTECHNIC  MIXTURES  FOB  GUERRILLA 


Pyrotechnic  compositions  which  have  delay,  ig«i- 
ter.  flash,  and  signal  applications  were  sub- 
mitted for  investigation  with  regard  to  their  la- 
pact  and  friction  sensitivity  characteristics,. 
Impact  tests  were  conducted  in  accordance  with 
the  technique  described  in  Technical  Report  FRL- 
TR-25  except  that  the  samples  were  tested  as  re- 
ceived, without  performing  the  granulation 
specified.   Friction  tests  were  conducted  in 
accordance  with  the  procedure  outlined  In  Plea- 
tinny  Arsenal  Testing  Manual  7-1.   Extreae  sens- 
itivity to  both  the  friction  and  iapact  tests 
was  found  to  be  a  function  of  the  partieelar  in- 
gredients and  the  particle  sixe  of  these  ingre- 
dients.  In  igeneral,  the  perehlorate  containing 
coapositions  were  found  to  be  extreaely  sensi- 
tive to  both  friction  and  iapact.   The  saae  is 
generally  true  of  coapositions  containing  finely 
divided  fuels  sach  as  boroa.  lirconlHa,  potassi- 


CHEMICAL  WARFARE  EQUIPMENT  AND  MATERIALS  -  Division  3 


ua  borohydrlde,  alaalnua,  aagnesiuH.  and  cal- 
ciua  and  its  alloys.   Organic  addi|tives  in  the 
fora  of  binders  or  color  intensif liars  generally 
do  not  decrease  and  aay  increase  sjansitivity  to 
both  iapact  and  friction  when  used  in  a(wlerate 
aaoaats.   (Author) 


(•Detectors.  Design),  Operation,  Temperature, 
Aerosol  generators,  Enzymes,  Hydrolysis. 
Voltage. 
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Div.   3,  16 
OTS  price  $1.60 


Midwest  Research  Inst.,  Kansas  Citir,  Mo. 

RESEARCH,  DEVELOPMENT  AND  FABRICATION  OF  AN 
EXPENDABLE  BIOELECTROCHEMICAL  DETECTOR  SYSTEM. 
Bimonthly  progress  rept.  no.  6,  1  hBb-31  Mar  64, 
by  Elven  K.  Bauaan.  7  May  64,  14p. 
Contract  DA18  108AMC120A,  MRI  ProJ.  2688B 

Unclassifieil,  report 
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AD-437  9^5 


Div.      4 

OTS  price  |8.10 


St.  Paul. 


1 


Minnesota  Mining  and  Mfg.  Co 

ARCTIC  ri;bber. 

Final  rept,.  2/^  Aug  60-23  Dec  62. 
by  H.  A.  Brown,  N.  Knoll  and  D.  E 
23  Dec  62,  82p.  ^ 

Contract  DA19  129qml684 

Unclassified  report 
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Di».  i..    U.  30 
OTS  price  $1.60 


Redstone  Scientific  Information  Center,  Redstone 

Arsenal,  Ala. 

SYNTHESIS  OF  LINEAR  AND  CYCLOLINEAR  ORGANOSILICON 

COMPOUNDS  NITH  PHENYLENESILOXANE  CHAINS  IN  THE 

MOLECULES, 

by  V.  E.  Nikitenkov,  tr.  by  Ingeborg  V.  Baker. 

10  Apr  6^,  12p.  -  . 

RSIC  158  Unclassified  report 

Trans,  from  Vysokonolekularnye  Soyedinyeniya, 
4.:1.  pp.  105-108.  1962, 

¥  * 

Descriptors:   (•Silicon  compounds.  Polymeri- 
zation), ("Siloxanes,  Synthesis  (Chemistry)), 
USSR,*  Organic  compounds.  Chemical  reactions. 
Polymers,  Molecular  structure,  Metalorganic 
compounds. 


AD-437  962 


Div.  U 

OTS  price  14.60 


Joint  Publications  Research  Service,  Masbington, 

D.  C. 

LINEAR  POLYPLUOSINATED  ANALA60USLY  BIFUNCTIONAL 

COMPOUNDS  AS  POTENTIAL  MONOMERS, 

by  V.  V.  Shokina.  22  Apr  64,  45p. 

RSIC  165  Unclassified  report 

Trans,  froa  Uspekhi  Khimii,  32t9,  pp.  1052-1086, 
1963.  \ 

Descr>ptoFst   ('Fluorine  compounds.  Synthesis 
(Chemistry)),  ('Halogenated  hydrocarbons. 
Fluorine  compounds),  ('Organic  nitrogen  com- 
pounds. Fluorine  compounds).  Polymerization, 
Polymers,  Condensation  reactions,  Alkenes, 
^Glycols,  Estersi  Ketones, -Carboxylic  acids. 
Amides,  Amines,  Nitriles,  Nitrates,  Anhy- 
drides, Tables,  USSU. 


AD-437  996 


DiT.   4.  U 
OTS  price  |3.60 


Peninsular  Cheqresear ch ,  Inc.,  Gaiiesrille,  Fla, 
SYNTHESIS  AND  POLYMERIZATION  OF  FLUORINATED 
SULFUR  MODIFIED  NITROSO  RUBBER. 


Quarterly  rept.  no.  1,  1  Jul-30  Sep  63, 
by  Eugene  C.  Stump  and  CalTin  D.  Padgett. 
21  Oct  63,  33p. 
Contract  DA19  129AMC152N 

Unclassified  report 

Descriptors!   ('Synthetic  rubber.  Polymeriza- 
tion), ('Polymerization,  Fluorine  compounds), 
Organic  nitrogen  compounds.  Chlorine  com- 
pounds. Nitrogen  compounds.  Sulfides,  Nitrates, 
Oxygen  compounds.  Chromatographic  analysis. 
Spectra  (infrared).  Sulfur  compounds,  Alkanes, 
Aromatic  compounds.  Organic  sulfur  compounds. 
Thiols,  Silver  compounds,  Metalorganic  com- 
pounds, Halogenated  hydrocarbons.  Synthesis 
(Chemistry) . 


■AD-438  163 


Div.   4 

OTS  price  $5.60 


Dynatech  Corp.,  Cambridge,  Mass. 

STUDY  OF  OXIDES  FOR  02  -  N2  SEPARATION. 

Quarterly  progress  rept.  no.  5,    15  Jan-15  Apr  64, 

30  Apr  64.  58p.  Rept.  no,  471 

Contract  AF33  657  10797 

Unclassified  report 

Descriptors:   ('Cobalt  compounds.  Oxides), 
('Particles,  Cobalt  compounds),  ('Separa- 
tion, Cobalt  compounds).  Oxygen,  Nitrogen, 
Air,  Spheres,  Oixd^tion,  Reaction  kinetics. 
Manufacturing  methods.  Extrusion,  Pressure, 
Roll,  Palladium,  Contamination,  Nire,  Sin- 
ter ing.  , Surf  ace  propert  ies  .  Porosity. 


Contents:  Cobalt  oxide  oxidation 
tion  studies-Cobalt  oxide  oxidati 
Comparison  of  oxidation  rate  data 
osidation  tests  on  materials  of  c 
structure,  Cobalt  oxide  regenerat 
Particle  Development-  Unsupported 
particle  development.  Summary  of 
on  rolled  spheres.  Particles  made 
tablets.  Particles  made  from  extr 
Direction  of  current  efforts,  Coa 
development.  Supported  CoO  Partic 
palladium  particles;  Effect  of  hi 
alloy  contaminants  on  cobalt  oxid 
particles.   (Author) 
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ion  studies. 

Cobalt  Oxide 
previous  work 

from  pressed 
uded  pastes, 
ted  particle 
les.  Supported 
gh  temperature 
e  reactant 


AD-438  187 


Div.   4.  14 
OTS  price  $3.60 


United  States  Rubber  Co.,  Nayne,  N,  J. 
PHOSPHONITRILIC  POLYMERS  STABLE  AT  HIGH 
TEMPERATURES. 

Quarterly  rept,  no,  2.  1  Feb-30  Apr  64, 
by  Harold  K.  Garner,  Gerald  J.  Klender  and 
Aspet  Merijan^an.  30  Apr  64,  34p. 
Contract  N0Jt)s90089,  ProJ ,  SR007  03  03,  Task  1000 

Unclassified  report 

Descriptors:   ('Thermoplastics,  Synthesis 
(Chemistry)),  ('Organic  phosphorus  compounds. 
Thermosetting  plastics).  Organic  nitrogen 
compounds.  Ethers,  Heat-resistant  plastics. 
Spectra  (Infrared),  Nuclear  magnetic  resonance. 
Aromatic  compounds,  Amines.  Qulnones.  Chlorine 
compounds.  Phenols,  Stability,  Heat. 
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h  temperature  electrical  appll^- 

lymer  from  P3N3(Oc6H5)3. 5(OC2H5) 

prepared  and  submitted  to  the  New 
pyard  for  evaluation.   Work  was 
,  phenoxy,  and  dimethylamino 
rs,  and  on  the  copolymerizatioa  of 
s  with  hydroquinone,   A  tetra- 
e  derivative  was  reacted  with 
(Author) 


AD-438  188 


DlT.   4 

OTS  price  |1.60 


CalviB  Coll.,  Grand  Rapids,  Nick. 

THE  FORMATION  OF  THIN  ANODIC  FILMS 

OXIDE, 

by  Thedford  P.  Dirkse  and  J,  Barry 

1  Jan  64,  15p.  Bept.  no.  TR1 

Coatract  Nonrl68202,  ProJ.  NR359  3 


OF  SILVER 
0*  Roos. 


64 


Unclassified  report 

Descriptors!   ('Films,  EUctrof  opming) .  ('Silver 
compounds.  Oxides).  ('Electrodepbsition, 
Silver  compounds).  Electrochemistry,  Electrodes, 
Anodes  (Electrolytic  cell),  Silvhr,  Electro- 
lytes, Potassium  compounds,  Hydrbxidesi 
Electric  currents.  Electrical  coiiductance. 

The  foraatioi  of  thia  aaodic  films Mof  silver  oxide 
was  studied  by  means  of  a  constant  current  tech- 
nique.  The  results  indicate  that  ikis  is  a 
diffusion-controlled  process  involtriing  the  hydro- 
xide ion.   The  study  was  carried  olit  at  rooi 
temperature  and  over  a  range  of  po^|i 
xlde  concentrations.   (Author) 


AD-438  223 


Div.   4 

OTS  price  $2.60 


California  Inst,  of  Tech.,  Pasaden 
TEMPERATURE  EFFECTS  IN  CAVITATION 
by  Robert  E,  Devine  and  Milton 
Apr  64.  26p.   Rept.  no,  85  27 
Contract  Nonr220  28 

Unclassified 
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Div.   4.  25 
OTS  price  $1.10 


California  D. .  Berkeley, 

INFRARED  STUDIES  OF  FREE  RADICALS  A<)|)  UNSTABLE 

REACTION  INTERMEDIATES. 

Final  rept.,  1  Jul  56-28  Feb  61, 

by  George  C.  Pimentel,  28  Feb  61, 

Contract  AF49  638  1 

AFOSR  1302  Onclassified  treport 
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Descriptors!   Free  radicals.  Spectra 
(Infrared)).  ('Photolysis,  Nitrogen  coapounds), 
Azides.  Nitrates,  Alkanes.  Nitritfs.  Esters, 
Argon.  Solidified  gases.  Cryogenics,  Acids, 
Nitrogen,  Halogenated  hydrocarboni.  Iodine 
compounds.  Monocyclic  coapounds.  Organic 
nitrogen  coapounds,  N-heterocycli«  coapounds. 


CHEMISTRY  -  Division  4 


AO-438  396 


Div.      4 

OTS  price   |1.60 


Stanford   Univ.,    Calif. 

FACTORS    INVOLVED    IN   THE   STABILITY    OF   CYCLOPRO- 

PANES, 

Final,  technical  rept,,  1  Oct  61-30  Sep  63, 

by  R.  H.  Eastaan.  30  Sep  63,  15p. 

Grant  AF  AF0SR62  1l6 

AFOSR  64  0843  Daclassified  report 
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Polycyclic  coapounds.  Stereo- 
ereocheaistry.  Polycyclic 
oalkanes.  Cheaical  equili- 

structure,  Carboxylic  acids, 
ical  bonds.  Molecular  Iso- 
r  spectroscopy.  Optical  prop- 
s.  Stability,  Photolysis,  Ter- 
agnetic  resonance.  Spectra 
ravlolet).  Valence,  Dibasic 
coapounds. 


The  following  dissertations  are  suaaarised:  A 
Study  of  Electronic  Effects  on  a  Ring-chain 
Equllibriua;  Evidence  Against  Conjugation  Eff- 
ects in  Phenylcyclopropanes;  Valence  Bond 
Isoaerisation  in  the  Bicycle  (3.1.0)  Hexeae 
Series,   (Author) 


AD-438  411 


Div.   4,  25 
OTS  price  |1.60 


Bonn  Univ.  (Geraany). 

FLASH  PHOTOLYSIS  AND  FLUORESCENCE  OF  NH3  IN  THE 

VACUUM  ULTKAVIOLET, 

by  K.  H.  Becker,  F.  Stuhl  and  K.  H.  Weloe. 

1962,  13p.  " 

Grant  AF  E0AR62  73 

Unclassified  report      ^ 

Descriptors!   ('Aaaonia,  Photolysis),  ('Photoly- 
sis, Aaaonia),  ('Fluorescence,  Aaaonia),  Dis- 
sociation, Ionization,  Free  radicals.  Electron 
transitions.  Absorption  spectra.  Low-pressure 
research.  Ultraviolet  radiation.  Spectra 
(Visible  and  ultraviolet),  Molecitlar  spectro- 
scopy. West  Geraany. 


AD-438  412 


Div.      4 

OTS  price  $1.10 


Bonn  Univ.  (Geraany). 

MASS-SPECTROMETRIC  INVESTIGATION  OF  THE  PHOTO- 
ION  IZATION  OF  THE  NITROGEN  MOLECULE, 
by  F.  J.  Comes  and  W.  Lessaann.   1962,  lOp. 

Unclassified  report 

Descriptors!   ('Nitrogen,  Photolysis),  ('Mass 
spectroscopy.  Nitrogen),  ('Photolysis,  Nitro- 
gen), Molecules,  Ionization,  Dissociation, 
Ions,  Excitation,  Ultraviolet  radiation. 
West  Geraany. 
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Div.   4.  25 
OTS  price  $1.60 
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10 


11 


Bonn  Univ.  (Geraany) . 

PHOTODISSOCIATION  AND  FLUORESCENCE  IN  THE 
SCHUMANN-UV,  •  , 

by  K,  Beyer  and  K.  H,  Welge.  1963,  15p. 
Grant  AF  E0AR62  73 

Unclassified  report 

Descriptors:   ('Fluorescence,  Photolysis), 
('Dissociation,  Fluorescence),  ('Photolysis, 
Fluorescence),  Ultraviolet  radiation.  Gases, 
Oxygen.  Hydrogen,  Nitrogen.  Carbon  dioxide. 
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howed  qualitatively  which  molecules 
scence  within  the  two  regions,  at- 
to  dissociation.   Gases  studied  in- 

02,  NO,  H20.  C02,  NH3,  N20.  N2.  CO. 


AD-^39  005 


Oiv.  k 

OTS  price  $1.10 


AD-438  494 


Dlv.  L, 

OTS  price  $1.60 


Bonn  Oniv.  (Germany). 

PHOTOLYSIS  OF  AMMONIA  IN  THE  FAR  DLTRAVIOLKT. 

7p. 


by  H.  J.  Rommel.  1963, 
Grant  AF  E0AR62  73 


Onclassified  report 


Descriptors!   (•Ammonia,  Photolysis),  (♦Photo- 
lysis, Ammonia),  Ultravllet  radiation,  De- 
composition, Chemical  reactions.  Hydrazine, 
Photochemistry,  Vacuum. 


/^AD- 


AD-438  927 


Div.  k,    25,  17,  12 
OTS  price  $2.60 


AeroChem  Research  Labs.,  Inc.,  Princeton,  N.  J. 
KINETIC  AND  AERODYNAMIC  ASPECTS  OF  THE  OXIDATION 
OF  METALS  BY  PARTIALLY  DISSOCIATED  OXYGEN. 
Saaiannual  progress  rept.,  15  Nov  63-15  May  64, 
by  Daniel  E.  Rosner, and  H.  Donald  Allendorf. 
■ay  64,  24p.  Reptw  no.  TN61 
Contract  AF49  638  1195 

Onclassified  report 

DescrlptoTst   (^Reaction  kinetics.  Oxidation), 
(•Refractory  metals.  Oxidation),  (»Tungsten, 
Oxidation),  (♦Molybdenum,  Oxidation),  Heat  of 
activation.  Oxygen,  Reentry'vehlcles,  Low- 
pressure  research.  Probability,  Surface  tem- 
peratures, Atoms,  High-temperature  research. 
Excitation,  Argon,  Nitrogen,  Helium,  Filaments. 


Using  a  resistance  monitoring  technique,  the 
oxidation  rate  of  electrically  deated  molybde 
and  tungsten  filaments  has  been  studied  oyer 
wide  range  of  oxygeM  atom  concentrations  and 
surface  temperatures  at  flow  rates  such  that 
observed  oxidation  kinetics  are  not  falsified 
diffusio^al  limitations.   Partially  dlssociat 
steams  are  produced  In  the  pressure  range  0.7 
10  Torr  using  a  microwave  discharge  and  0-ato 
concentrations  are  determined  using  the  N02  1 
titration  technique.   Under  the  conditions 
investigated  the  oxides  of  molybdenum  and  tun 
latllixe  as  rapidly  as  they  are  foraed  and  th 
unprotected  metal  is  subjected  to  direct  atta 
by  oxygen  atoms.   On  molybdenkm  and  tungsten 
surfaces  oxidation  probabilities  for  atomic  0 
are  foind  to  be  h'igher  than  corresponding  val 
for  molecular  (diatomic)  oxygen  by  up  to  one 
two  orders  of  magnitude,  whereas  the  correspo 
activation  energies  are  considerably  lower, 
over;  while  present  studies  of  the  pressure 
dependence  of  the  rates  reveal  complex  depart 
from  simple  'power-law  kinetics*  for  02  attac 
the  O-atom  data  reported  follow  simple  first 
order  kinetics.   (Autkor) 


Los  Angeles  State  Coll.,  Calif. 

32  MC.  B' '  N.M.R.  SPECTRA  OF  R2C2B4H6  ANli  1-IODO 

B10H13. 

by  Robert  E.  Nilliams  and  Thomas  P.  Onak. 

30  Apr  64,  6p.  Rept.  no.  TR5 

Contracts  Nonr336400,  Nonr438100 

Tasks  NRO52  427,  NR356  >^61 

Unclassified  report 

Descriptors:   (*Uecaboranes ,  Nuclear  magnetic 
resonance),  (*Organoborane$,  Nuclear  magnetic 
resonance),  (*Nuclear  magnetic  resonance, 
Boranes),  Iodine  compounds.  Molecular 
spectrocopy. 
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Boston  Univ. ,  Mass. 

SYNTHESIS  OF  SELECTED  ETHERS,  PHENOLS  AND  RE- 
LATED COMPOUNDS  HAVING  NITROGEN-CONTAINING  - 
GROUPS. 

Final  rept.,  1  Oct  61-31  Mar  64. 
by  J.  Philip  Mason.  Raymond  G.  Mclnnis,  Harry  L. 
Hennessy,  Pierre  D.  Lord  and  John  E.  Eaton. 
31  Mar  64,  53p. 
Contract  DA18  108CM16678 

Unclassified  report 

Descriptors:   (•Orgaiflc  nitrogen  compounds. 
Synthesis  (Chemistry)).  (•Phenols.  Synthesis 
(Chemistry)).  (•Ethers.  Synthesis  (Chemistry)). 
Nitrates,  Alcohols,  Alkanes,  N-heterocyclic, 
compounds.  Amines,  Pyridines,  Carbamic  acids. 
Hydroxides,  Aromatic  compounds.  Organic  sulfur 
compounds.  Bromine  compounds.  Chlorine  com- 
pounds. Hydrolysis,  Molecular  structure. 

The  work  don«  under  Contract  No.  DA-18-108-CNL- 
6678  and  the  extension  of  this  contract  can  best 
be  reported  in  three  categories.   The  first. 
Part  A,  is  a  continuation  of  work  done  on  prior 
grants  and  contracts  to  complete  the  series  of 
compounds  which  can  be  described'  as  alpha-3- 
nitrophenoxy-omega-( 3-nitro-5-dimenthy Icarbamvl- 
oxyphenoxy  )-a  Ikanes  and  alpha-(3-nitrophenoxy)- 
omega-(3-nitro-5-hydroxyphenoxy )-a Ikanes .   Some 
1 , 10-bis(3-nitro-5-dimethylcarbamyloxyphenoxy)- 
decane  was  also  prepared.   Part  B  of  this  report 
contains  the  methods  used  for  the  preparation 
of  various  Intermediates  to  be  used  in  the 
synthesis  of  1 ,3-bid( 5-dimethy Icarbamy loxy-3- 
pyridoxy)-propane  and  1-(3-pyridoxy )-3-( 5- 
'  dimethylcarbamyloxy-3-pyridoxy)-propane.   Part  C 
contains  the  methods  of  preparing  various  ali- 
phatic compounds  containing  two  tertiary  amine 
groups  and  two  alcohol  groups,  or  groups  which' 
could  be  converted  to  alcohols.   Much  of  this 
work  was  left  in  an  incomplete  state  when  it  was 
decided  to  abandon  work  with  the  aliphatic 
compounds.   (Author) 
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Aerospace  Corp..  Los  Angeles,  Calif. 

UNCLASSIFIED  ANNOTATED  BIBLIOGRAPHY  RELATING  TO 

THE  SYNTHESIS  AND  PHYSICAL  PROPERTIES  OF  ALUMINUM 

HYDRIDE  AND  CLOSELY  RELATED  COMPOUNDS,     ■" 

by  Peter  Breisacher.   21  Feb  64,  18p.  Rept.  no. 

TDR269  4210  10  4 

Contract  AF04  695  269 

SSD  TOR64  17  Unclassified  report 

Descriptors:!  ('Aluminum  compounds,  Hydrides). 
(•Hydrides,  kluminum  compounds).  (•Bibliogra- 
phies. Alumiaum  compounds).  Synthesis  (Cheaii- 
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try).  Molecular  spectroscopy.  Absorption 
spectra.  Spectra  (Visible  and  ultraviolet). 
Chemical  reactions.  Complex  com] 
properties. 
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iterature  for  the  periodj  1937  through 
earched  for  all  referenpe's  on  the 
aluminum  hydride.   ManV;  of  the 
have  proved  to  be  someirihat  erroneous 
onclnsions  in  the  light!,of  present  day 
on  the  subject.   However,  for  complete- 


re  included.   The  referej 
6ally  by  year.   The  tit  I 
ion  is  listed  under  eac  1'  reference 
inent  data  are  included  ^here 
(Author) 
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OTS  price  $1.10 

Kitasato  Inst.  (Japan). 

EXPLORATION  OF  NEW  CHERMOTHERAPEOV [CS  FOR 

INFECTIOUS  DISEASES. 

Quarterly  rept.  no.  1,  27  Oct  6l-:Jll  Jan  62. 

by  Toju  Hata.  31  Jan  62,  4p. 

Contract  DA92  557FEC35675 

Unclassil ^ed  report 

Descriptors:  (•Antibiotics,  Molecular 
structure),  (•DecompositiOB,  Antibiotics), 
Chromatographic  analysis,  Electtpphoresis, 
Japan. 
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DlT.  4.  16 

OTS  price  $1.10 


Kitasato  Inst.  (Japan). 

EXPLORATION  OF  NEW  CHEKMOTHERAPEU^tCS  FOR 

INFECTIOUS  DISEASES. 

Quarterly  rept.  no.  2,  1  Feb-30  Abr  62, 

by  Toja  Hata.  30  Apr  62,  7p. 

Contract  DA92  557FEC35675 

Unclassified  report 


Descriptors!  (•Scientific  rese 
(•Antibiotics,  Molecular  struct 
composition.  Antibiotics),  Pept 
acids,  Chromatographic  analysis. 


AD-439  402 


Uiv    4 

OTS  price  $7.60 


Regis  Chemical  Co.,  Chicago,  111. 
THE  SYNTHESIS  OF  NON-COMMERCIALLY 
GANIC  COMPOUNUS. 

Annual  technical  rept.  1  Sep  62-3 
by  Charles  A.  Feit,  Eugene  R.  Car 
Shubart.  25  Feb  64.  74p. 
Contract  DA18  108CML6625 

Unclassified 
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report 


Descriptors!   ("Ketones,  Polycyciic  compounds), 
(•N-heterocyclic  compounds.  Synthesis  (Chemis- 
try)), (•Polycyciic  compounds,  Iftones).  Pyr- 
roles, Pipeririines,  Esters.  Cart|«xylic  acids, 
Alcohols,  Nitriles,  Acetates,  Spectra  (Infra- 
red), Chromatographic  analys is ,  ;|ef ract ive 
in-fex.  Molecular  structure.     J 

f  this  contract  was  tj^  synthesize 
lly  available  organic  chemicals  for 

at  the  Army^ Chemical JResearch  and 
aboratories,  Edgewood  Arsenal , 

the  main,  the  assigned  compounds 
bicyclic  aminoketonefl!  with  a  few 
ese  compounds  have  be|«n  reported 

the  literature.   Coi^pounds  hereto- 
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CHEMSTRY  -  Division  4 

tane  (Compound  A-17),  4-oxo-1-azabicycio  (3.2.1) 
octane^A-18)  ,  2-hydroxymethylpyr  rol  izid  ine  (A-25) 
and  ethyl  2-hydroxymethylpyrrol id ine-1-acetate 
(A-26).   In  addition,  during  the  report  period  a 
second  quantity  of  2-keto-octahydropyrrocol ine 
(A-19)  was  prepared.   An  effort  was  made  to  iden- 
tify all  compounds  as  fully  as  possible  through 
IR  spectroscopy  and  refractive  index  measurements 
and  to  ascertain  the  degree  of  purity  through 
thin  layer  chromatography.   (Author) 


AD-439  527 
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OTS  price  $1.10 


.'exaco  Experiment,  Inc.,  Richmond,  Va. 

INVESTIGATION  OF  THE  DISSOCIATION  CHEMISTRY  OF 

-NF2  COMPOUNDS. 

Qua  terly  summary  rept.,  Feb-Apr  64. 

by  U.  V.  Henderson,  P.  L.  Goodfriend  and  H.  P. 

Woods.  4  May  64.  7p.  Rept.  nos.  EXP223,  TM1531 

Contract  Nonr188300 

Unclassified  report 

Descriptors  I   (•Nitrogen  compounds.  Free  rad-^* 
icals).  (•Fluorine  compounds,  Free  radicals), 
(•Free  radicals,  Fluorine  compounds).  Disso- 
ciation, Spectra  (Visibile  and  ultraviolet). 
Photolysis.  Emissivity,  Electric  discharges, 
Radiofrequency.  Absorption  spectra,  Vacuum 
apparatus. 

The  work  of  the  past  quarter  continued  on  the 
search  for  the  electronic  spectrum  of  the  NF 
radical.   Work  has  proceeded  in  two  areas:   (1) 
A  search  of  the  vacuum  ultraviolet  for  absorption 
bands  of  NF  produced  by  flash  photolysis  of  NF2. 
(2)  A  search  for  emission  bands  of  NF  produced  by 
a  fast  discharge  from  a  capacitor  and  by  pulsed 
electrodeless  radiofrequency  ^scharges  .  (Author) 
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OTS    price  $1.10 


of  Science   and  Tech 


ondon. 


a4-439   607 

) 
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Iqiperial    Coll, 

(fngland). 

AdSORPTION    AND   SORPTION    COMPLEXES 

Quarterly   technical    status    rept.    no.    2.    1    Oct- 

31    Dec   63, 

by    J.    L.    Whiteman.    31    Dec   63,    5p. 

Contract    DA91    591EUC2980 

Unclassified   report 

Descriptors:      (•Sorption,    Phosphorus),    ("Phos- 
phorus,   Adsorption),    Minerals,    Mercury,    Atoms, 
Ion   exchange.    Low-pressure   research,-  Great 
Britain.  ; 


AD-439  658 


Div.   4 

OTS  price  $1.10 


Wisconsin  Univ.,  Madison. 

RESEARCH  IN  FLUORINE  CHEMISTRY. 

Final  rept.,  1  Jun  61-28  Feb  63, 

by  John  L.  Margrave.  28  Feb  63,  4p. 

Grants  DA  AH0D31  1 24G1 1 7,  DA  AJR0D31  124G33il. 


/* 


t 


ABOD  1428  9 


DnclLssif led  report 


Descriptors!   (•Fluorine  compounds.  Thermo- 
dynamics), (*Chlorine  compounds.  Chemical 
reactions),  (•Bromine  compounds.  Chemical 
reactions).  Synthesis  (Chemistry),  Cesium 
compounds,  Oxides,  Nitrides,  Silicon  conpounds. 
Boron  compounds. 

Contents!   Synthesis  of  tetraf luorochlorat^r) 
Reactions  of  BrF3  with  oxides  and  nitrides;  ^. 
The  properties  of  SiF3  and  BF2;  and  Thermodynamic 
properties  of  fluorine  compounds. 
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Division  5  -  COBOHUNICATIONS 
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Div.   4  \ 

OTS  price  |1.10 


Battelle  JiMiorial  Inst.,  Coluabus,  Ohio. 

DEVELOPMENT  OF  ANALYTICAL  TECHNIQUES  FOR  THE 

DETERMINATION  OF  MINUTE  QUANTITIES  OF  SELECTED 

ELEMENTS  IN  BEKYLLIUU. 

iDteriB  rept.  no.  1',  20  Jan-19  Mar  64. 

24  Apr  64.  9p. 

Contract  N0w64  0081C 

^  Unclassified  report 

Descriptors:   (•Berylliua,  Cheaical  analysis), 
Contaaination,  Mass  spectroscopy.  Gases,  At- 
■osphere.  Surfaces,  Quantitative  analysis. 

InTCf ligations  were  nade  to  determine  the 
coaponents  of  the  residual  gases  in  the  source 
section  of  the  vacuuis  spark  aass  spectrograph, 
while  at  rest  and  during  spark  ionization.   Stu- 
dies were  aade  of  the  effects  on  the  analysis  of 
introducing  traces  of  gases  into  the  saaple  chaa- 
ber.   Other  sources  of  ataospheric-coaponent 
contaaination  were  investigated  to  deteraine 
their  effects  on  the  analysis  for  .gas  content. 
(Author) 


5.   COMMUNICATIONS 


AD-437  9,36 


Div.   5 

OTS  price  $15.50 


Bendix  Field  Engineering  Corp..  Owlngs  Mills, 

Md. 

SPECTRUM  SIGNATURE  OF  TRA/SSPONDER  SET  AN/APX-25. 

Final  rept. 

28  Feb  64.  234p. 

Contract  AF30  602  2536,  Proj.  4557.  Task  455701 

RADC  TDR63  362         Unclassified  report 

Descriptors:   ('Transponders,  Radiof requency 
spectroscopy),  ("Radiof requency  interference. 
Transponders),  Radar  transni Iters ,  Radar 
receivers,  Radar  interference.  Compatibility, 
Airborne,  Identification  systems,  Radar 
beacons,  Receiver-transaitters ,  Circuits, 
Tests,  Sensitivity,  Selection,  Modulation, 
Photographs,  Radar  equipment. 

Radio  frequency  data  were  collected  on  the 
transmitter  and  receiver  of  the  Transponder 
Set  AN/APX-25.   There  are  five  basic  tests 
perforaed  on  the  transaitter  and  thirteen  on  the 
receiver.   This  report  is  to  be  used  as  an  input 
to  the  RADC  Vulnerability  Reduction  Branch  and 
the  DOD  Electroaagi^tic  Compatibility  Analysis 
Center  (ECAC)  Spectrum  Signatures  Library. 
(Author) 


AD-438  031 


Div.   5.  12 
OTS  price  $7.60 


Aerospace  Corp.,  Los  Angeles,  Calif. 
TRACKING,  TELEMETRY.  AND  COMMAND  STUDIES  OF 
GROUND  AND  SATELLITE  SUBSYSTEMS.  VOLUME  IV:  AIR- 
BORNE TRANSPONDER  CONFIGURATION  STUDY, 
by  D.  Matson.   Dec  63,  80p.   Rept.  no. 
TDB269  4110  01  13.  vol.  4 
Contract  AF04  695  269 
SSD  TDB63  334.  vol.  4 

Unclasiified  report 

Descriptors:   ('Transponders,  Spaceborne), 
(*Space  coaaunication  systeas.  Transponders), 
Teleaeter  systeat.  Radio  coaaunication  systeas. 
Space  probes,  L  band,  S  band,  Venus  probes. 
Phase  aodulation.  Data  trapsaission  systeas. 


Digital  systeas.  Elliptical  orbit  trajectories. 
Range  finding,  Doppler  systeas,  Very  high 
frequency,  Radar  tracking,  Coaaand  &  control 
systeas.  Air  Force,  Phase-locked  coaaunication 
systeas. 

Systea  reqaireaents  which  reflect  upon  the  design 
of  CM  satellite  transponders  are  discussed.   The 
Mariner  protoype  transponder  and  the  Goddard 
range  and  range  rate  transponder  are  taken  as 
currently  operational  exaaples  of  the  state  of  the 
aret.   These  two  transponders  are  described  in 
detain,  ai|d  their  priaary  advantages  and  disad- 
vantages ^e  noted.   (Author) 
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Georgia  Inst,  of  Tech.,  Engineering  Experiment 

Station,  Atlanta. 

ACTIVE  NOTCH  FILTER, 

Apr  64,  56p. 

Contract  AF30  602  2904.  ProJ .  4540,  Task  454003 

RADC  TDR64  104         Unclassified  report 

Descriptors:   (*Radio  receivers,  Radiofre- 
quency  filters),  ('Radiofrequency  filters. 
Radio  interference).  Medium  frequency.  Phase 
control  devices.  Design,  Theory,  Phase 
shifters.  Phase-locked  systeas. 
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Stanford  Research  Inst.,  Menlo  Park,  Calif. 

COUPLED  MODE  THEORY  FOR  ADVANCED  MICROWAVE 

DEVICES. 

Interia  rept.  no.  8, 

by  M.  C.  Pease  and  C.  N.  BarncTs.  Apr  64.  54p. 

Contract  AF33  657  8343,  SRI  ProJ.  4052;  ASD  ProJ. 

4165.  Task  41651 

Onclassified  report 

Descriptors:   ('Microwave  equipment.  Mathemati- 
cal models).  Algebras.  Matrix  algebra.  Topolo- 
gy, Microwave  networks.  Microwave  amplifiers. 
Wave  transmission.  Propagation.  Theory,  Mathe- 
■utical  analysis.  Coupling  circuits.  Waveguide 
couplers. 
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e  in  the  study  of  general  coupled  mode 
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Mitre  Corp.,  Bedford,  Mass. 
INFORMATION  SYSTEMS  INTEGRATION, 
by  R.  L.  Kirby.   Apr  64.  44p.  Re 
Contract  AF19  628  2390 
ESD  TDR63  500  Unclassifi 


p; 


an  be  regard- 
of  analysis 
ogic  Analysis 
ic  Systems, 
pt  of  parity 
ling,  leads  to 
d  S  and  H 
of  doing  so 
and  in  the 
ort  7,  Sec. 
have  been 
and  qualita- 
n-uni  form 


.  no.  SB  93 
iid  report 


Descriptors:   (•Automation.  Coaipinlcation  sys- 
tems), ('Military  comaunication t.  Automation), 
Command  &  control  systems.  Data  processing 
systems.  Data  transmission  systems.  Strategic 
Air  Command,  Military  organizations.  Air  traffic 
control  systems.   Air  Force,  Coabat  information 
centers. 
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AD-438  430 


Div.   5.  18,  30 
OTS  price  $2.60 


Mitre  Corp.,  Bedford,  Mass. 

MILITARY  INFORMATION  SYSTEMS, 

by  J.  F.  Jacobs  and  E.  M.  Bennett 

Rept.  no.  SR92 

Contract   AF19   628    2390,    ProJ.    600 

ESD   TDR63   503  Unclassified    report 


Descriptors:      ('Coaaunication    srjsteas. 
Military    organizations),    ('Miliiiary    coaaunica- 
tions,    Inforaation   retrieval), 
systeas,    Military   personnel,    Au|i 
Coaputers. 


Apr  64,  22p. 


lary  coaaunica- 
Mta  processing 
tioaat  ion, 


Ab  inforaation  systea  is  concernedj  with  the 
coaaunication  of  concepts  and  data  about  the  sys- 
tea itself  and  its  environaent.   |lost  of  its 
tiae  and  energy  is  spent  in  designing  itself  as 
a  systea,  not  in  coaaunicating  status  inforaa- 
tion er  orders  for  action.   Inf  orpia  tion-process- 
ing  Jobs  are  arranged  hierarchically,  and  for 
each  Job  level,  there  is  a  eorresbtonding  level 
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COMMUNICATIONS  -  Division  5 
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AD-439  359 


Div.   5 

OTS  price  $7.60 


International  Electric  Corp.,  Paramus,  N.  J. 

STRATEGIC  AIR  COMMAND  CONTROL  SYSTEM  (465L). 

Monthly  test  progress  rept.  no.  31,  21  Dec  63- 

20  Jan  64. 

20  Feb  64,  75p.  Rept.  no.  20130 

Contract  AF19  626  8 

ESD  TDK64  209  Unclassified  report 

Descriptors:   ('Conaand  and  control  systems. 
Strategic  Air  Command),  Data  transmission  sys- 
tems, Display  systems.  Data  processing  sys- 
tems. Tests,  Errors,  Guided  missiles  (Surface- 
to  surface).  Strategic  weapons.  Ground  support 
equipment. 
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AD-439  437 


Div.   5,  30,  15 
OTS  price  $1.60 


Coordinated  Science  Lab.,  U.  of  Illinois,  6rbana. 
PROPERTIES  OF  LOSSY  COMMUNICATION  NETS, 
by  W.  Mayeda  and  M.  E.  Van  Valkenburg.  Apr  64, 
19p.  Rept.  no.  R200 

Contract.  DA36  039AMC02208E,  DA  ProJ.  3A99  25  004 

Unclassified  report 

Descriptors!   ('Coamunication  systeas.  Net- 
works), Comaunication  theory.  Set  theory.  Matrix 
algebra,  S-aatrix. 
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Division  6  -  DETECTION 


AO-439  -U2 


Di».   5 

OTS  price  14.60 


Lockheed  Missiles  and  Space  Co. 
PCM  TELEMETRY:  AN  ANNOTATED  B.IBLI 


Sunnyvale, 
OGRAPHY, 


Calif. 


coap.  by  Peter  R.  Stroaer.  Jan  64,  45p.  Rept.  no. 

SB64  6;  2  60  64  9 
Contract  NOI(63  0050C 

Unclassified  report 

Descriptors:   (?»Tele»eter  systeas,  Biblio- 
graphies). ('Bibliographies,  Teleneter  systems). 
Pulse  Bodulation,  Coding,  Guided  ■issiles, 
Spacecraft,  Satellites  (Artificial),  Digital 
systems.  Meteorological  satellites,  Multiplex, 
Communication  satellites  (Active),  Communication 
satellites  (Passive),  Data  processing  systems. 
Signal-to-noise  ratio.  Programming  (Computers), 
Single  sideband  communication  systems.  Data 
transmission  systems.  Analog-to-digital 
converters!  Manner  spacecraft. 


Underwater  sound  signals,  Towed  vehicles, 
Ferroelectric  materials.  Ceramic  materials. 
Resonators,  Reflectors,  Printed  circuits, 
Radiofrequency  pulses.  Tests,  Sonar  projec- 
tors. Tuned  circuits.  Ranges  (Distance), 
Circuits,  Transistors,  Underwater  sound. 
Generators. 

The  design  of  a  narrow  beam  lateral  echo  sounder 
for  use  on  a  deep-towed  vehicle  is  given.   Th« 
transducer  consists  of  ferro-electric  ceramic 
cylinders  (2  1/4  in.  x  1  1/2  in.  o.d.,  11/4  in. 
i.d.)  operated  in  the  first  radial  resonant 
■ode,  about  27  kcps.   Eighteen  cylinders  are  ce- 
mented together  to  form  a  long  cylinder  and 
placed  in  an  oil-filled  boot.   The  active  ele- 
ment is  placed  in  front  of  a  corner  reflector 
made  of  lead.   The  lateral  beamwidth  is  about 
3  degrees  and  the  vertical  beamwidth  is  20  de- 
gree-.  The  remote  driving  elec.tronic  circuits, 
amplifier,  etc.,  and  the  printed  circuit  board 
layouts  are  given.   The  instrument  transmits  a 
1-msec  duration  pulse  with  a  peak  power  of  about 
100  w.   The  results  of  field  tests  are  shown  and 
indicate  that  the  single-sided  range  with  this 
power  is  about  2500  ft.   A  maximun  peak  power 
of  500  w  may  be  delivered  with  a  higher  voltage 
supply.   (Author) 


6.    DETECTION 


AD-438   03  5 


AD-437  903 


Div.      6.    8 

OTS  price  $7.60 


Hudson  Labs.,  Columbia  U. ,  Dobbs 
HYDROPHONE  DEVELOPMENT  AT  HUDSON 
by  Edward  T.  O'Neill.  24  Sep  63, 
CU  129  63;  TR108 
Contract  Nonr26684 

Unclassified,  report 


Ferty.  N.  Y, 
LABORATORIES, 
73p.  Rept.  no. 


Descriptors:   ('Hydrophones,  Scientific 
research),  Acceleration,  Towed  sonar,  Towed 
bodies,  Zirconium  compounds,  Lead  compounds, 
Piezoelectric  transducers.  Titanium  compounds. 
Pressure,  Oils,  Oil  seals.  Preamplifiers, 
Calibration,  Vibration,  Barium  compounds. 
Measurement,  Sensitivity. 


lentm  the  sal 
It  af  Hudson 


This  report  presents^  the  salient  points  of  hydro- 
phone development  af  Hudson  Laboratories  in  the 
past  five  years.   Described  are  h.ydrophones  de- 
signed for  extreme  ocean  depths  and  others  de- 
signed for  the  effective  minimization  of  signal 
due  to  accelerative  motion  as  opposed  to  the 
acoustic  signal.   Horizontal  towable  arrays  as 
well  as  specially  designed  test  equipment  are 
also  described.   (Author) 


Div.      6 

OTS   price    |1.60 


Oaiv.  of  Michigan, 


Institute  of  Science  and  Tech, 

Ann  Arbor. 

ORTHOGONAL  ULTRASONIC  SIGNALS, 

by  E.  E.  Henry.   Apr  64,  I'Sp.   Rept.  no.  2900 

444  R 

Contracts  DA36  039sc78801;  AF33  616  8365,  ProJ. 

3D5801001 

Unclassified  report 

Descriptorsi   (•Ultrasonic  radiation.  Signals), 
(•Light,  Modulation),  ('Signals,  Ultrasonic 
radiation).  Light  communcation  systems.  Optical 
systems,  Transducers,  Diffraction,  Analog 
computers. 
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AD-437  905 


Div.   6,  30 
OTS  price  $3.60 


Hudson  Labs.,  Columbia  Univ.,  Dobbs  Ferry,  N.  \ 

LATERAL  ECHO  SOUNDER  -  MODEL  CL-1, 

by  C,  S.  Clay  and  M.  Liang.  12  Mar  64,  33p. 

Technical  rept.  114}  CU134  64 

Contract .Nonr266  84   > 

Unclassified  report 

Descriptors:   (»licho  ranging.  Underwater), 
(•Towed  sonar,  Echo  ranging),  Electroacous- 
tic  transducers.  Underwater  object  locators. 


AD-438  036 


Div.   6 

OTS  price  $1.60 


Institute  of  Seieaee  and  Tech.,  Univ.  of  Michigan, 

Ann  Arbor. 

ORTHOGONAL  ULTRASONIC  SIGNALS, 
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by  E.  b.  Henry.   Apr  64,  12p.   Replt.  no.  4563  61  R 
Contracts  AF33  616  8365:  DA36  039sbi7880l 

Unclassif left  report 

Descriptorsi   (•Ultrasonic  radiation,  Signals), 
(•Light,  Modulation),  (•Signals, ! Dltrasonic 
radiation).  Light  communication  systems,  Optical 
systems.  Transducers,  Diff ractlo|i{.  Analog 
computers. 


An  ultrasonic  light  modulator  is  o|il»  good  means  of 
introducing  an  active  signal  into  f  beam  of  light 
for  computing  purposes.   A  light  modulator  has 
been  constructed  with  two  quartz  crystals  as  the 
transducers,  each  with  its  own  elenronic  driver. 
The  crystals  are  mounted  In  two  si^es  of  the  unit 
so  as  to  produce  two  orthogonal  ultrasonic  wave 
trains'with  a  common  area  of  interaction.   Mater 
is  used  as  the  delay  medium.   The  Modulator  cell 
is  mounted  In  an  optical  system  with  the  light 
beam  normal  to  the  plane  of  the  ultrasonic  axes, 
so  that  the  diffraction  patterns  ptoduced  as  the 
crystals  are  energized,  both  singly  and  simultan- 
eously, are  visible.   Amplitude  modulation  is  in- 
troduced as  well  as  the  pure  resoniiit  frequency 
wave.   (Author) 


AD-438  425 


Uiv.   6,  30 
OTS  price  $5.60 


Lexingtoa. 


no.  TH335 


Liucoln  Lab.,  Mass.  Inst,  of  Tech.   ,.  — . 

MILLSTONE  HILL  RADAR  STATION  RESULTS  OF  LONG- 
BASELINE  KADAR  INTEKFEIiUUETEU  STUDIES, 
by  E.  Gehrels.   7  Nov  63,  53p.   Kefl 
Contract  AF19  628  500 
ESD  T0R63  566  Unclassified  report 

Descriptors:   (•lladio  interferometers.  Per- 
formance (Engineering)),  Radar  stations.  Radar 
transmitters.  Data  transmission  S|rstems,  Radar 
antennas.  Atmospheric  refractionj  Phase  studies 
Data  processing  systems,  Radiofrequency  filters 
Radar  receivers.  . 

The  Millstone-Lexington  interf eromt ier  is  a  radar 
iaterferometer  consisting  of  the  Millstone  radar 
transmitter,  antenna,  and  receiver  iplus  an  aux- 
iliary receiver  station  at  Lexingtda,  13.7 
nautical  miles  away.   The  final  IF'tutput  of  the 
Millstone  receiver  and  a  phase  reference  for 
the  receiver's  local-oscillator  frequencies  are 
transmitted  to  Lexington  via  a  combination  of  a 
UMF  and  a  microwave  link.   The  rata  of  change 
in  the  phase  of  the  signal  received  at  Lexingtoa 
with  a  28-foot  dish  is  compared  witl  that  re- 
celveji  at  Millstone  to  determine  tvi   angular 
velocity  of  a  target.   The  over-all  performance 
of  the  iaterferometer  has  been  asc^^tai«ed  by  a 
Bumber  of  actual  target  observatio^^.   The  ob- 
served phase  as  a  function  of  time  j^s  compared 
poiat  by  point  with  a  parabola  of  ij^ast-mean- 
square  fit.   The  difference  between  these  curves 
typically  shows  a  random  component  of  15  degrees 
rms.   (Author)   .  Il 


DETECTK)N  -  Division  6 

Descriptors:   (•Infrared  tracking,  Satellites 
(Artificial)),  Radiometers,  Atmosphere, 
Infrared  detectors,  Background,  Twilight, 
Scattering,  Aerosols,  Upper  atmosphere, 
Design,  Infrared  radiation,  Refraction. 

Satellite  irradiance  measurements  were  influenced 
by  the  variable  atmospheric  background  radiance, 
especially  during  twilight  hours.   Measurements 
of  the  0.7-3.0  micron  radiance  of  the  atmosphere 
during  twilight  have  been  made  as  a  function  of 
time  and  zenith  angle.   This  enables  the  calcu- 
lation of  scatteVing  diagrams  for  aerosols  in 
the  upper  atmosphere.   Particles  near  the 
tropopause  are  found  to  scatter  predominantly 
in  the  forward  direction,  typical  of  dielectric 
spheres.   Particles  near  32  kilometers  are  found 
to  scatter  in  the  backward  direction,  as  do 
conductive  spheres.   It  is  showj^  that  the  data 
interpretation  is  not  influenced  by  nonconser- 
vative  scattering  which  may  be  expected  due  to 
water  absorption  bands  in  the  aerosols  in  the 
near  infrared.  (Author) 


AO-438  936 


Div.   6,  12 

OTS  price  $13.00 


General  Dynamics/Astronautics,  San  Diego,  Calif. 
RESEARCH  DIRECTED  TOWARD  THE  INVESTIGATION  OF 
SUITABILITY  OF  THE  GLOTRAC  TYPE  G  TRANSPONDER  FOR 
USE  JN  THE  RANGE  CALIBRATION  SATELLITE. 
Final  rept.  part  B, 

byjR.  Braun.  15  Mar  64,  182p.  Rept.  no.  63  1195B 
Contract  AF19  628  3274.  ProJ.  5930.  Task  593003 
AFCRL  64  240  pt.  B      Unclassified  report 

Descriptorsi   (•Transponders,  Satellites 
(Artificial)),  ('Communications  satellites 
(Active).  Range  finding).  Simulation,  Space 
environmental  conditions.  Environmental  tests, 
Radiofrequency  interference.  Tracking,  C-band, 
Continuous  wave  r^dar,  Doppler  systems.  Shock 
(Mechanics),  Life  expectancy.  Test  methods. 
Test  equipment  (Electronics). 
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AO-438  723 


Div.      6.    12 
OTS  price   $1.60 


ITT  Federal    Labs.,    San   Fernando,    C^llf. 

RESEARCH   ON   THE    DETECTION    OF    INFRAi<tD    EMISSION 

FROM  SATELLITE  VEHICLES. 

Final  rept. , 

by  F.  F.  Hall,  Jr.  Feb  64,  18p. 

Contract  AF19  6O4  4971,  ProJ.  7670,  Task  76705 

AFCRL  64  302  Onclassifiedl  report 


y* 


Ao-439  405 


Div.   6,  18 
OTS  price  $7.60 


General  Electric  Co.,  Syracuse,  N, 
AIR  WEAPONS  CONTROL  SYSTEM  41 2L. 
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Division  7  -  ELECTRICAL  EQUIPMENT 


27  Mar  6^.  71p.  Rept. 
Contract  AF19  628  571 


no.  ANCS  SQR  13 
Unclassified  report 


Descriptors:   ("Aircraft  Intercept  control 
systeas.  Reliability),  Maintainability,  Air 
control  centers,  Data  processing  systeas, 
Coaaand  guidance,  Manageaent  control  systeas, 
Scheduling.  Coaaun icat ion  systeas.  Life  ex- 
pectancy. Transistors,  Seaiconductor  devices 
Failure  (Mechanics),  Printed  circuits. 


aeasures  and  tests  to  predict  serviceabi.lity  it 
presented.   Materials  to  construct  the  cable  are 
screened  against  the  data  giren  in  the  reference 
literature.   A  basic  cable  design  is  shown 
which  is  the  result  of  a  coaputer  analysis  of  ■ 
range  of  aaterials  and  diaensions.   Results  of 
preliainary  tests  on  prototype  aodels  aade  of 
the  Bost  feasible  uaterials  are  reported.   A 
coaplete  test  prograa  to  evaluate  Phase  II 
cable  aodels  is  proposed.   (Author) 


AD-i;39  *10 


DiT.   6.  30 
OTS  price  $5.60 


AD-^37  926 


DiT.   7 

OTS  price  $2.60 


Santa  Barbara  Research  Center,  Goleta,  Calif. 
PRODUCTION  ENGINEERING  MEASURE  PbSe  INFRARED  DE- 
TECTORS -  TYPE  IR-200, 

Quarterly  progress  rept.  no.  A,    1  Oct  63~ 
1  Jan  6U, 

by  G.  H.  Cook.  30  Apr  6A,  54p.  Rept.  no.  5527Q4 
Contract  DA36  039AMC0U66K 

Unclassified  report 

Descriptors:   ("Infrared  detectors.  Photo- 
electric cells  (Seaiconductor)) ,  Test  equip- 
aent.  Specifications,  Lead  alloys^  Seleniua 
alloys.  Laboratory  equipaent.  Model  tests. 
Controlled  environaent.  Quality  control.  Mod- 
ules (Electronics),  Display  systeas.  Miring- 
diagrams,  Photoconductivity,  Scheduling,  In- 
teraetallic  coapounds. 

Nork  accoaplished  in  this  quarter  is  as  follows: 
Fabrication  of  test  equipaent  was  coapleled  and 
equipaent  performance  was  satisfactorily  evalu- 
ated.  The  preproduction  Xest  facilities  de- 
scription was  subaitted  and  preproduction  approval 
requested.   Specification  changes  to  SCS-3^A 
were  requested  in  coordination  with  USAEMA.   In- 
spection test  procedures  for  the  new  test  equip- 
aent were  prepared  and  included  as  part  of  the 
Quality  Assurance  Manual  which  has  been  sub- 
aitted for  approval.   Fabrication  of  tlie  prepro- 
duction units  has  coaaenced.   (Author) 


Pratt  and  Nhitney  Aircraft,  East  Hartford,  Coat. 
LIQUID  METAL-HEATED  SPACE  KADIATOH-MOUNTED  THER- 
MIONIC GENERATOR. 

Quarterly  rept.  no.  3,  1  JaB-3l  Mar  6^, 
by  F.  C.  Harter.  31  Mar  64,  30p.  Rept.  no.  2337 
Contract  AF33  657  11320,  ProJ.  8173.  Task 

817305  25 

Unclassified  report 

Oescriptorat   ("Theraionic  converters.  Gen- 
erators), ("Liquid  aetals.  Heating),  ("Pow- 
er equipaent,  Theraionic  converters),  Tan- 
taluB  alloys.  Tungsten  alloys,  Rheaiua  alloys, 
Berylliua  coapounds,  Oixdes,  Radiators,  Con- 
figuration, High-teaperature  research,  Tltjr- 
Bionic  eBiasioa,  CeaiMB,  Voltage. 


A  prograa  is  bein 
evaluate  theraion 
uid  aetal  heating 
tions.  The  thera 
tantaluB  alloy  li 
installed  froa  a 
by  beryllia.  The 
During  this  repor 
final  asseably  an 
generators.  At  t 
1500  C ,  the  power 
CB  and  the  effici 
uncovered  a  fora 
the  effects  of  el 
(Author) 


g  conducted  for  the  Air  Force  to 
ic  generators  suitable  for  liq- 

in  space  radiator  configura- 
ionic  generator  incorporates  a 
quid  aetal  containaent  tube 
tungsten-rheniuB  alloy  eaitter 

collector  is  aade  of  nickel, 
t  period  the  work  invol ved-HJie 
d  the  initial  testing  of  the 
he  design  eaitter  teaperature, 

output  recorded  is  5«8  w/aq. 
eacy  is  9.7i(.   The  testing 
of  theraal  instability  due  to 
ectron  heating  of  the  collector. 


AD-437  931 
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AD-A37  910 


Div.      7 

OTS    price   15.60 


ITT   Federal    Labs.,    Nutley,    N.    J. 

COMMUNICATIONS   CABLE    FOR   TROPICAL    JUNGLE    USE. 

Interim   suamary    rept., 

by    J.    H.    Gesell,   C,    A.    Eaaerich    and  M.    C.    Murray. 

Mar    6A,    51p.    Rept.    no,    TD   (>A   115 

Contract   DA36  039AliC02l68E 

Unclassified  report 

Descriptors:   ("Electric  cables.  Jungles). 

Design,  Tropical  regions.  Environmental  tests, 
•  Conductivity,  Dielectrics,  Electric  wire. 

Hear  resistance.  Mechanical  drawings.  Rodents, 
'  Electrical  properties.  Attenuation,  Corrosion, 
i  Corrosion  inhibition,  protective  treataents. 

Plastics,  Polyvinyl  chloride.  Polyethylene 

plastics. 

The  derivation  of  the  design  of  a  lightweight 
cable  for  tropical  Jungle  use  is.described  in 
ieras  of  the  environaental  and  tactical  require- 
aents.   inforaation  gathered  froa  relevant 
literature  about  the  jungle  environaent,  its 
^ffeet  OB  aaterials  aad  equipaent,  protective 


Div.   7 

OTS  price  $2.60 


Aaerican  Monarch  Corp.,  Minneapolis,  Minn. 
MULTI-STATION  PUSH  BUTTON  SWITCH. 
Interia  developaent  rept.,  1  JaB-31  Mar  6^. 
•31  Mar  6^,  21p, 

Contract  N0bs89440,  ProJ,  SROO8O302,  Task  9633 

Unclassified  report 

Descriptors:   ("Electric  switches.  Naval 
equipaent).  ("Perforaance  (Engineering). 
Electric  switches).  I lluaination,  Sole- 
loids.  Shock  (Mechanics).  Vibration,  Leases, 
Seals  (Stoppers). 


This  report  covers  prel 
shock  testing  on  the  th 
prototypes.  The  vibrat 
ainor  problea  caused  by 
Preliainary  shock  testi 
station  switch  Vrill  not 
exc^s  of  a  calculated 
when  unlatching  will  oc 
around  200  G' s.  This  i 
enough  to  aeet  and  pass 
test.  Previous  testing 
switch  indicates  slaila 
three  station  unit.  Th 
signed  works  well  in  al 
should  be  capable  of  pa 
pact  shock  requireaent. 


iaiaary  vibration  and 
ree  and  eleven  station 
ion  testing  showed  up  a 

the  latchbar  flexing, 
ng  indicates  the  three 

unlatch  under  shocks  in 
127  G's.   The  shock  value 
cur  is  expected  to  be 
s  not  considered  good 

the  high  iopact  shock 

on  an  eleven  statioa 
r  charaxteristics  to  the 
e  switch  as  presently  de- 
1  other  respects  and 
ssing  a  50  G  aediaa  ia- 
(Author) 
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AO-437   942 


Div.      7 

OTS   price   $6,60 


E^iECTRlCAL  EQUIPMENT  -  Division  7 


Heliotek,  Div.,  Textron  Electronicsj,  Inc., 
Sylaar,  Calif. 

HIGH  EFFICIENCY  SILICON  SOLAK  CELLSj  (REPORT 
NUMBER  VI. 

Quarterly  progress  rept.  no.  6,  15 
by  Paul  A.  Beraan.  15  Jan  6^,  6^p. 
Contract  A36  039sc90777,  Proj.  1G6 

Unclassified 


p-15  Dae  63, 


O01A053  03 
eport 


Descriptors:  ("Solar  cells.  Menu 
aethods).  Energy  conversion,  Desij 
Silicon. 


acturing 
,  Coats, 


Analysis  of  t 
cell's  fabrica 
indicate  that 
highly  effifei 
ca,  showing  a 
state  of  the 
reduce  cell  c 
lengthy  Junct 
sanding  opera 
Bodified  tech 
the  specific 
resulted  in  t 
value  in  redu 
Soae  alternat 
are  presented 
the  effect  of 
aaterial  on  t 
cells.  The  r 
fact  that  fiv 
polycrystalli 
s  ingle  crysta 
included  desc 
N+/P  polycrys 
coapared  to  t 
cells  in  vari 
indicate  that 
crystalline  c 
at  a  flux  of 
trons/sq  ea  i 
cent  degradat 
the  forasr  ce 


intensities  up  to  2000  a) 
leant  iaproveaent  in  the 
^teapts  to  signjif Icantly 


AD-437  986 


he  perforaaace  of  the  bjilot  line 
ted  during  the  fourth  qjuarter 

the  basic  cell  design,  remains 
ent  at  intensities  up  {to  2000  oH/sq 

signifiei 
art.   Atl 

osts  by  replacing  the  t^ather 
ion  clean-up  etch  by  a[siBple  edge 
tioB  have  shown  that  wnile  soae 
aiques  aay  have  value  kn  this  area, 
technique  use  in  the  eMperiaent 
00  great  a  power  loss  to   be  of 
cing  the  cost  per  watt! ratio, 
e  techniques  are  proposed.   Results 

of  an  experiaents  to  fleteraine 

virgin  and  scrap  poly^rystalline 
he  efficiency  of  polyc|rystalline 
esults  were  i^aewhat  masked  by  the 
e  of  the  eight  ingots  purchased  as 
ne  material  were  actuary  partially 
nine  in  nature.   An  appendix  is 
ribing  a  radiation  experiment  on 
talline  cells  and  the  Results  are 
hose  obtained  on  single  crystalline 
ous  flight  sources.   Thej  results 

the"  N/P  polycrystallikle  and  single 
ells  degrade  to  the  save  power  value 
about  10  to  the  Hth  pbwer  elec- 
a  a  sunlight  source,  with  the  per 
ion  being  considerably | smaller  for 
11  type.  (Author) 


Di».   7 

OTS  price  13.60 


Sylvania  Electric  Products,  Inc.,  Naltham,  Mass. 
GROUND  ELECTRONICS  SYSTEM  FOR  WS-13)B  (MINUTE- 
MAN)  ELECTRO-INTERFERENCE  DETAIL  TEg?  REQUIRE- 
MENTS EVALUATION  TEST  PROGRAM  FOR  FtGURE  A  U100, 
CABLE  ASSEMBLY  SET,  PONER.  ELECTRICAL  FIGURE  A 
U101,  CHARGER,  BATTERY  PP-4068/U  FIGURE  A  U102. 
CHARGER,  BATTERY  PP-4069/U  FIGURE  A  U103, 
SNITCHBOARD.  PONER  DISTRIBUTION  SB-2i686/U  FIGURE 
A  U106,  MOTOR-GENERATOR  PU-605/G. 
U  Apr  64,  37p.  Document  no.  00  100btl26 
Contract  AF04  694  261 

Unclassified  peport 

Subcontract  to  Genistron,  Inc.,  Losi^ngeles, 
Calif.,  and  Allis-Chalaers  Mfg.  Co.L  Norwood, 
Ohio.  I 


t   ("Power  equipaent,  TLsts), 
9Cif  icatioas) ,  ("Specillicatlons, 


Descriptors: 
("Tests,  Spe< 

Tests),  .(^Ground  support  eqjuipaent.  Power 
equipaent),  ("Radiofrequency  interference. 
Tests),  Test  aethods.  Measuring  devices  (Elec- 
trical &  electronic),  Recording  systeas.  Elec- 
tric cables.  Battery  chargers,  Motbr-generator s, 

This  docuaeat  contains  the  elettrd-^pterference 
detailed  test  requireaents  for  the  fvaluation 
test  prograa  for  the  LCC  Power  Subsyptea  of  the 
Miauteaaa  Ground  Electronics  System,!  (Author) 


AD-438  519 


Div.   7,  U 

07S  price  $12.00 


Allisoa  Div.,  General  Motors  Corp.,  Indianapolis, 
Ind. 

RESEARCH  AND  DEVELOPMENT  OF  AN  ADVANCED  LABORA- 
TORY LIQUID  METAL  REGENERATIVE  FUEL  CELL. 
Final  rept.. 

by  J.  D.  Mangus.  Apr  64,  170p.  Rept.  no.  EDR3740 
Contract  AF33  657  11032,  ProJ.  8173,  Task  817303 
APL  TDR64  41  Unclassified  report 

Descriptors:  ("Fuel  cells,  Liqu 
("Seals  (Stoppers),  Fuel  cells), 
aaterials.  Fuel  cells),  ("Liquid 
cells),  Potassiua,  Mercury,  Coap 
Mechanical  properties.  Electrics 
Porous  aaterials,  Coapressive  pr 
trolytes.  Ruoture.  Metal  seals. 
(Engineering).  Theraal  propertie 
properties,,  Magnesiua  coapounds. 
coapounds,  Thoriua  coapounds,  El 
Oxides,  Potassiua  coapounds,  Chi 
trolytic  cells.  Electric  current 
Test  equipaent. 

A  successful  68-hr  seal  was  produc 
containing  all  coaponents — potassi 
aatrix,  and  electrolyte?  All  of  t 
aaterials  readily  availattle  were  i 
for  cheaical  coapatibi li ty,  mechan 
and  conductivity.  This  led  to  the 
aagnesia  as  a  suitable  aatrix  mate 
vestigations  were  also  conducted  0 
figurations  to  determine  the  most 
configuration  for  mechanical  stren 
sacrificing  electrical  properties, 
selection  of  a  matrix  with  reinfor 
Conductivity  studies  on  new  cerami 
yielded  encouraging  results.  Inte 
ances  approxiaately  1/3  to  1/2  of 
found  are  predicted.  A  cell  was  d 
could  be  used  for  ^oth  the  single 
cell  tests.   (Author) 


id  metals). 

("Ceramic 

metals,  Fuel 

atibllity, 

1  conductance. 

operties,  Elec- 

Perf ormance 

s.  Electrical 

Aluminum 

ectrolytes, 

orides,  Elec- 

s.  Voltage, 

ed  in  a  cell 

urn.  mercury. 

he  ceramic 

nvestigated 

leal  strength. 

selection  of 

rial.   In- 

n  aatrix  con- 

desirable 

gth  without 

This  led  to 

cing  ribs. 

c  materials 

rnal  resist- 

those  currently 

esigned  which 

and  multiple 

AD-438  526 


Div.   7,  8 

OTS  price  $4.60 


General  Electric  Co.,  Auburn,  N.  Y. 

RESEARCH  ON  THIN  FILM  POLYCRYSTALLINE  SOLAR  CELLS. 

Quarterly  technical  progress  rept.  no.  6,  1  Jan- 

31  Mar  64, 

by  R.  N.  Aldrich,  J.  L.  Lawler,  C.  H.  Killam, 

D.  A.  Cusano  and  S.  J.  Lubowski.  31  Mar  64,  43p. 

Contract  AF33  657  IO6OI,  Task  817301  33 

Unclassified  report 

Descriptors:   ("Solar  cells.  Films),  ("Cadmium 
compounds,  Tef'lurides) ,  ("Tellurides,  Solar 
cells),  Vapor  plating.  Manufacturing  methods. 
Impurities,  Cadmium,  Tellurium,  Iodides, 
Semiconductors,  Molybdenum,  Diodes, 
Voltage,  Electric  currents,  Selenides,  Heat 
treatment.  Single  crystals.  Metallic  crystals. 
Solar  panels.  Electric  connectors,  Gold, 
Electrodes. 


This  report  discusses  research 

on  thin  film  CdTe 

solar  cells  carried  on  during  the  first  quarter 

of  1964.   Changes  In  the  design 

of  the  vapor  re- 

action  apparatus  are  described 

and  evaluated. 

The  ef/ects  of  changes  in  the  g 

rowth  conditions 

are  described.   Film  adherence 

was  found  to  im- 

prove  greatly  concurrently  with 

the  use  of 

General  Electric  Co.  molybdenum 

substrates. 

Studies  of  the  evaporated  Electrodes  were  con- 

tinued and  some  work  was  done  on  plated  and 

silk-screened  electrodes.   Both 

soldered  and 

epoxy-bonded  connections  to  the 

evaporated  grid 

were  examined,  with  the  latter 

believed  to  be 

the  superior  technique.   Studies  of  the  effects 

of  crystal  orientation  on  cell 

characteristics 
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•re  reported.   An'laprored  CdSe  cell  is  de- 
scribed and  further  Mork  on  a  n-on-p  cell  is 
reported.   A  list  »f  representative  cells  fab- 
ricated during  the  quarter  is  included.   (Author) 


AO-439  399 


Div.   7 

OTS  price  |3.60 


Lockheed  Missiles  and  Space  Co.,  Palo  Alto,  Calif. 

LITHIUN-SILVEK  CHLOBIDE  SECONDARY  BATTERY 

INVESTIGATION. 

Quarterly  technical  progress  rept.  no.^1, 

by  J.  E.  Chilton  Jr.,  W.  J.  Conner  and 

R.  W.  Holsinger.  ^A   Apr  6^,  38p. 

Contract  Af33  615  1195,  ProJ .  8173,  Task  817304 

10 

Unclassified  report 

Descriptors:   ('Batteries  &  components. 
Storage  batteries),  ('Storage  batteries. 
Electrodes),  ('Electrodes,  Storage  batteries). 
Silver  conpounds.  Chlorides,  Lithium,  Hermetic 
seals.  Design,  Electrolytes,  Polarization, 
Electric  currents.  Graphite,  Additives,  Silver 
compounds.  Oxides,  Alkenes,  Carb/OHutes , 
Electrodeposition,  Aluminum  compounds.  Voltage, 
■aauf acturing  methods.  Aerospace  craft. 

A  secondary  battery  utilizing  lithium  and  silver 
chloride  electrodes  with  a  nonaqueous  electrolyte 
Mas  shown  to  be  feasible.'   The  lithium-silver 
chloride  cell  has  an  open  circuit  voltage  of  2.9 
volts,  was  operated  at  an  energy  density  of  25 
watt  hours  per  pound,  and  indicated  reversible 
operation  at  up  to  10^  depths  of  discharge. 
Continued  investigation  of  the  lithium-silver 
chloride  system  was  performed  with  the  fabri- 
cation ft   a  long  life,  high  energy  density 
secondary  battery  for  aerospace  applications  as 
its  goal.   (Author) 


AD-439  454 


Div.   7        ^ 
OTS  price  $4.60  ^ 


Nailery  Battery  Co.,  North  Tarrytown.  N.  Y. 

TESTING  AND  EVALUATION  OF  PRIMARY  ALKALINE  CELLS 

AND  BATTERIES. 

Semi-annual  rept.  no.  6,  15  Mar-31  July  63, 

by  Roger  Goodman.  31  July  63,  44p. 

Contract  0A36  039SC78320 

Task  1G6  22001  A  053  02 

Unclassified  report 

Descriptors:   ('Primary  cells.  Tests),  ('Alka- 
line cells.  Tests),  ('Batteries  and  components. 
Primary  cells).  Storage,  Zinc,  Mercury  com- 
pounds. Oxides,  Data. 

i 

The  Cell  Test  Program  has  advanced  through  the 
sicth  semi  annual  report  period  in  the  testing 
and  evaluation  of  primary  alkaline  cells  and 
batteries  of  the  zinc-alkal ine-mercuric  oxide 
system.   Initial  discharge  data  for  cell  type 
650R  at  temperatures  from  20  to  200  F.  and  70  F. 
rates  of  discharge  from  1  to  100  hours  was  com- 
pleted.  Monthly  EMF  readings  on  nine  cell  types 
are  presented  in  summarized  form.   Delayed  dis- 
charge test  results  are  presented  for  cell  types 
42R  at  12  months,  502R  at  18  months.  625R  at  12 
months,  650R  at  t.  2.  and  3  months.  1438R  at  6 
months,  and  1450R  at  12  months.   (Author) 


15  Feb  64,  71  p.   Rept.  no.  EH  5802 

Contract  ^F33  657  11169,  ProJ.  8173,  Task  817305 

24 

Unclassified  report 

Descriptors:   ('Thermionic  converters.  Produc- 
tion), Performance  (NBngi  neeri  ng) ,  Power,  Life 
expectancy,  Failure  (Ji*phanics),  Brazing, 
Seals  (stoppers),  TantVlum,  Molybdenum,  Cesium, 
Heat,  Temperatirre. 

4  total  of  2322  hours  of  continuous  operation  hat 
been  recorded  for  converter  302  with  no  apparent 
degradation  in  output  power.   This  converter  is 
operating  at  an  emitter  temperature  of  2000K  with 
a  power  output  of  18.2  watts  (0.7  V   26  amps). 
Although  many  life  limiting  features  of  the  de- 
sign were  determined,  it  has  been  concluded  that 
several  failures,  which  occurred  at  the  seal 
metal-to-ceramic  brazes,  resulted  from  having 
overheated  the  seal  structures  during  acceptance 
testing.   The  preliminary  design  of  a  solar 
thermionic  generator  was  also  completed  and  this 
design  dictated  the  jehape  of  the  Series  310  con- 
verter emitter  head  to  conform  to  a  four  con- 
verter generator  cavity  wall.   Th^ generator, 
wixh  emitters  operating  at  2000K  is  rated  at  66 
watts  4.0  volts  or  108  watts  at  3.0  volts.   The 
geneAtor  assembly  utilized  four  Series  310  con- 
verters arranged  symmetrically  about  the  solar 
concentrator  optical  axis  such  that  the  emitters 
form  a  solar  cavity  receiver.   The  configuration  ., 
is  such  that  any  converter  can  be  removed  and  re- 
placed with  a  minimum  of  difficulty.   The  ground 
rules  established  prior  to  the  initiation  of  the 

?enerator  desig^ calcul ation  are  presented  herein. 
Author) 


AD-439  670 


Div.   7 

OTS  price  $2.60 


Mlis-Chalmers    Mfg.    Co.,    Milwaukee,    Wis. 
DESIGN   OF   HYDROGEN-OXYGEN    CAPILHRY   TYPE    FUEL 
CELL. 

Quarterly   technical    progress    rept.    no.    2,    1    Feb 
63-30   ^pr  64, 

by    J.    C.    Prestridge.    15  May    64,    22p. 
Contract    ^F33   615   1185,    ProJ.    8173,    Task   817303 

Unclassified   report 

Descriptors:      ('Fuel    cells.    Design),    ("Hydrogen, 
Fuel    cells),    ('Oxygen,    Fuel    cells).    Containers, 
Electrical    equipment.    Valves,    Pressure    regula- 
tors,   Performance   (Engineering),    Electric    power 
production.    Temperature   control.    Low   pressure 
research,    Space   environmental    conditions.    Sim- 
ulation. 


Performance  stnrt-up  condition, 
testing  of  the  Static  Orbital  P 
ed.  Two  Static  Orbital  Package 
RTD  per  schedule.  4  package  ha 
the  launch  vehicle  panel  and  ha 
system  motion  tests.  A  vehicle 
al  test  is  scheduled  for  18  May 
the  28  volt  system  is  progress! 
schedule.  Prelimi-iary  design  s 
is  being  conducted  and  two  four 
and  associated  test  board  were 
Design  of  the  28  volt,  400  watt 
totypes    is    to    begin   1    May   1964. 


and   qualification 
ackage  was    complet- 
s   were   delivered   to 
s    been    installed    on 
s    undergone   vehicle 

systems    operation- 

1964.  Nork  on 
ng  according  to 
tudies    and   testing 

cell   modules 
delivered   to  RDT. 

laboratory    pro- 
( Author) 


AD-439  652 


Div.      7 

OTS    price  $7.60 


Thompson  Ramo   Nool-dridge,    Inc.,    Cleveland,    Ohio, 
HIGH    TEMPERATURE   SOLAR   THERMIONIC   GEN^ATORS. 
Quarterly   technical    progress    rept.    no.    3, 
1    Nov   63-31    Jan   64. 


4D-439   829 


Div.      7,    12,    20 
OTS   price  $6.60 


Astronuclear  Lab.,   Mestinghouse   Electric  Corp., 
Pittsburgh,    Pa. 

ENGINEERING   STUDY   OF   MULTIPURPOSE    ENGINE    AND 
FUEL   SYSTEM    FOR    MANNED   LUNAR    BASES. 


20 


ELECTRICAL  EQUIPMENT  -  Division  7 


Monthly   rept.    for   period    ending   30  !$ep   63. 
30  Sep  63,    70p.    Rept.    no.    PB   SOOIB1 

Unclassified 


report 


supplies,    iL 
iction,    Lunf 


Iinar   bases), 

bases) , 


Descriptors:      ('Bower 

('Electric   power    produ* 

Engines,    Manned,    Fuel    systems,    Ni^clear   power 

plants.    Energy   conversion,    Fuels^    Propellents, 

Oxidiiers,    Lunar   surface   vehicle^,    Storage 

batteries.   Solar   cells,    Sheltersi| 

The   objectives    of   this    study    are   t^   identify    a 
particular   engine-fuel    system  most ' pompatible  with 
the   requirements    and    constraints    oi! the   lunar 
base  modular   concept,    to   define  thf   interface 
effects    and   requirements   which   thit    system  will 
place   OB   the   over-all    effort    to  maintain  men   on 
the  moon,    and   to   define   the  developfeent    potential 
of   this    engine-fuel    system   by    preparing    concepted 
designs    and    formulatlag    a   development    program. 
(Author) 


AD-439  835 


Div.      7,    20   30 
OTS    price  $19.75 


Astronuclear   Lab.,   Mestinghouse   Electric   Corp., 
Pittsburgh,    Pa. 

ENGINEERING   STUDY  OF  MULTIPURPOSE   ^GINE   AND 
FUEL   SYSTEM    FOR    MANNED   LUNAR    BASESL 


f9f^ 


^Z 


Monthly  rept.  for  period  ending  31  Oct  63< 
31  Oct  63,  305p.  Rept.  no.  PR  S002B 

Unclassified  report 

Descriptors:   ('Lunar  bases.  Power  equipmernt), 
('Power  equipment.  Lunar  bases),  Engines  and  . 
motors,  Fuei  systems.  Moon,  Energy  conversion. 
Solar  radiation.  Solar  cells.  Fuel  cells. 
Fuels,  Oxygen,  Hydrogen,  Propellents,  Feasibil- 
ity studies.  Operations  research.  Shelters, 
Space  environmental— ciTnditions,  Exhaust  gases, 
Recovery,  Radioactive  isotopes.  Nuclear  power 
plants. 

A  state-of-the  art  review  is  presented  on  the 
potential  fuels  and  regeneration  processes  and 
current  performance  information  on  energy  con- 
version devices.   Several  systems  have  been 
designed  for  the  shelter  power  system  as  a  method 
of  establishing  performance  and  system  param- 
eters that  may  be  utilized  in  the  future  selec- 
tion of  a  preferred  concept.   The  total  program 
schedule  is  outlined.   With  few  exceptions  all 
areas  are  proceeding  as  planned,  and  no  major 
roadblocks  have  been  uncovered  which  would 
materially  alter  the  phase  of  action.   A  mission 
profile  is  required  for-;the  various  lunar  roving 
vehicles  which  can  be  utilized  to  evaluate  the 
vehicle  power  system  concepts  and  their  effect  on 
fuel  logistic  systems.   (Author) 
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8.    ELECTRONICS  AND 
ELECTRONIC  EQUIPMENT 


AD-437  900 


OiT.   8  • 

OTS  price  |3.60 


Radiation  Lab.,  U.  of  Nichigan,  Ann  Arbor. 
THEORETICAL  INVESTIGATIONS  OF  SCATTERING  FRON 
PLASTIC  FOAMS. 

by  N.  A.  Plonui.  Sep  63.  36pi  Rept.  no.  58^9  1T 

Unclassified  report 

Subcontract  to  General  Oynaaics/Fort  Worth,  Tex. 

Descriptors:   (Foaas,  Plastics).  ("Plastics, 
Foans).  ('Scattering,  Theory).  ('Microwaves, 
Scattering).  Styrene  plastics,  Radar  signals. 
Density,  Distribution,  Refractive  index. 
Spheres,  Structural  shells.  Particles.  Volui 
Radar  ec^o  areas,  Equations. 


AD-4.37  9U 


DiT.   8 

OTS  price  $3.60 


TRH  Seaieonductors,  Inc.,  Lawndale,  Calif. 
PRODUCTION  ENGINEEliING  MEASURE.  RELIABILITY 
THRU  PROCESS  IMPROVEMENT  (2N1506). 
Qu»rterly  rept.  no.  6,  30  Sep-31  Dec  63, 
by  R.  Austin,  G  Kaaienski,  P.  Kellow  and  I. 
Massaron.  31  Dec  63,  31p.  TRKS  Rept.  no. 
3000  43Q6 
Contract  DA36  039sc86742 

Unclassified  report 

Descriptorsi   (*Transistors,  Manufacturing 
methods),  Silicon,  Diffusion,  Production, 
Processing,  Encapsulation,  Fixed  contacts. 
Life  expectancy.  Tests,  Surface  properties, 
lapurities.  Boron,  Aluainua,  Reliability 
(Electronics),  Teaperature,  Power,  Thermal 
stresses. 

Efforts  continued  on  the  establishaeqt  of  a 
PEM  for  the  2N1506  silicon  triple  diffused 
transistor.   Evaluation  of  lead  attachment  and 
encapsulation  techniques  were  completed.  Linear 
life  test  results  indicate  a  low  failure  rate 
for  those  improvements  incorporated  into  the 
2N1506  production  process,  and  show  a  capabili- 
ty of  providing  the  desired  reliability 
level.   (Author) 


AD-437  937 


Oiv.   8 

OTS  price  |8.10 


Stanford  Electronics  Labs.,  Stanford  Univ., 

Calif. 

RAOAK  ACCUBACy  AND  RESOLUTION  IN  A  MULTIPLE- 


SIGNAL  ENVIRONMENT, 

by  Bill  B.  May.  Jan  64,  83p.  Rept.  nos.  TR2018  2, 

63  151 

Contract  AF33  657  111U,  ProJ.  4036,  Task  403602 

AL  TDR64  57  Unclassified  report 

Descriptors:   (»Rad«r  signals,  Resolntion), 
Noise  (Radar),  Time,  Measurement,  Radar  inter- 
ference, Radar  receivers.  Linear  systems. 
Filters  (Electromagnetic  wave) ,  Radiofrequeney 
filters,  Nonlinear  systems.  Errors, 
Attenuation. 

The  multiple-signal  environment  involves  re- 
ceived data  consisting  of  the  sum  of  several  sig- 
nals and  noise.   Often  the  signals  differ  only 
in  certain  parameters  such  as  amplitude  and  time 
of  arrival.   The  measurement  of  these  parameters 
is  straightforward  when  the  signals  are  separated 
in  time)  however,  when  the  signals  overlap  in 
time,  the  receiving  problem  becomes  difficult 
because  the  signals  themselves  act  as  interfer- 
ence in  addition  to  the  noise.   Various  receivers 
have  been  devised  for  the  multiple-signal  en- 
vironment in  this  study.   The  goal  in  the  deriva- 
tion of  these  receivers  is  the  display  of  the  de- 
sired information  in  an  accurate  ani  convenient 
form.   The  optimum  linear  receiver,  derived 
under  an  appropriate  criterion^  is  shown  to  make 
possible  a  considerable  improvement  in  data  dis- 
play as  compared  with  that  of  the  conventional 
matched  filter.   Only  a  small  degradation  in 
noise  performance  results)  and  the  complexity, 
although  greater  than  that  of  the  matched  filter, 
is  well  within  reason.   The  optimum  receivers 
derived  iib  the  nonlinear  class  are  of  quite  com- 
plex form;  this  fact,  along  with  the  nonlineari- 
ty,  hinders  an  exact  analysis.   However,  certain 
calculations  indicate  that  a  significant  im- 
provement in  data  presentation  might  be  possible 
with  little  or  no  degradation  in  noise  perform- 
ance as  compared  with  that  of  the  matched  filter. 
(Author) 


AD-437  946 


Div.   8,  26 
OTS  price  $4.60 


Motorola,  Inc.,  Phoenix,  Aril. 

PRODUCTION  ENGINEERING  MEASURE.   PRODUCTION 

DEVELOPMENT  OF  A  SILICON  PLANAR  EPITAXIAL 

TRANSISTOR  NITH  A  MAXIMUM  OPERATING  FAILURE  RATE 

OE  0.001  <(  PER  1000  HOURS  AT  A  CONFIDENCE  LEVEL 

OF  905»  AT  25C, 

Quarterly  rept.  no.  6,  1  Aug-31  Oct  63, 

by  Paul  H.  Greer.  31  Oct  63,  47p. 

Contract  DA36  039sc86728 

Unclassified  report 
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AD-437  949 


Oiv.      8 

ors   price   $1.60 


Lkore,   Md. 

?!      IIT'T  r     T<7  T  Mi 


Mestinghouse  Defense  Center,  Baltl 

STUDY  OF  MICROCIRCUITRY  TECHNIQUE,;,'  UTILIZING 

MOLECULAR  ENGINEERING. 

Interim  rept.  no.  11,  20  Dee  63-2^)  Mar  64. 

20  Mar  64,  Up. 

Contract  N0bsr81380 

Uaclasslfi^U  report 

Descriptorsi   (^Miniature  electronic  equipment. 
Design)   (*PHlse  amplifiers.  Manufacturing 
methods),  Silicon,  Diffusion,  Stfiitching  cir- 
cuits. Diodes  (Semiconductors) , I  Fixed  resistors, 
Integrated  circuits.  Molecular  electronics, 
Packaged  circuits.  Test  equipment  (Electronics) 
Test  methods,  Microminiatur izatjiioa 
(Electronics) . 


The  design  and  construction  of  siKteen  pulse 
amplifiers  which  are  to  be  packaged  at  a  density 
of  sixteen  amplifiers  per  linear  |lnch  were 
continued.   Fabrication  techniques,,  packaging, 
and  testing  procedures  are  discus^jed.   (Author) 


AD-437  974 


Oiv.   8 

OTS  price  #9.10 


Mestinghouse  Electric  Corp.,  Baltimore,  Nd. 
FUNCTIONAL  ELECTRONIC  BLOCKS  MANUFACTURING  METH- 
ODS PROGRAM.   PART  II  BLOCK  EVALUATION  PROGRAM. 
Interim  technical  progress  rept.  ap.  6, 
by  A.  T.  Hamill  and  W.  P.  List.  o4(:  63,  106p. 
Contract  AF33  657  8913,  ProJ.  7  861 

Unclassifieo  report 
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f  functional  electron  c  blocks  pro- 
Molecular  Electronicii  Division, 
d  data  of  interest  to 
nted.   (Author) 


Oiv.   8 

OTS  price  |2.60 


Boeing  Scientific  Research  Labs.,  Seattle,  Nash, 
AN  APPROXIMATE  METHOD  FOR  COMPUTING  DIFFRACTION 
PATTERNS  CAUSED  BY  IONOSPHERIC  IRRlBGULARITIES. 
by  Ralph  Gagnon.  Aug  63,  30p.  Ooouitent  'no. 
01  82  0334 

Unclassif ield  report-.* 


Also  available  from  the  author. 
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gation),  ("Ionospheric  dist 
tion),  Electromagnetic  wave 
theory.  Analysis,  Integrals 
Electromagnetic  fields,  Eqn 
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otual  curved 


gmenta,  and  with  the 


use  of  the  approximations  normally  used  in  dif- 
fraction patterns  analysis,  the  fields  are  eval- 
uated in  terms  of  a  sum  involving  the  Fresnel 1 
sine  and  cosine  integrals.   Several  examples  ire 
given.   (Author)  ^ 
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Div.   8,  13.  23 
OTS  price  $7.60 
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ton 


Human  Resources  Research  Office,  George  Nashii 
Univ.,  Nashington,  D.  C. 
IMPLEMENTATION  AND  CHECKOUT  OF  THE""  FORECAST  CON- 
CEPT OF  ELECTRONIC  SYSTEM  REPAIR  AT  THE  U.S.  > RMY 
ORDNANCE  GUIDED  MISSILE  SCHOOL 

by  Edgar  L.  Shriver,  C.  Dennis  Fink  and  Robert  C. 
Trexler.   Aug  63.  80p. 

Unclassified  report 

Descriptors:   ("Electronics,  Maintenance), 
("Maintenance,  Training).  Guided  missiles.  Oper- 
ation, Checkout  systems.  Military  personnel. 
Theory,  Army  personnel.  Teaching  machines. 
Tables. 


AO-438  026 


Oiv.   8 

OTS  price  |2.60 


Microwave  Associates,    Inc.,    Burlington,    Mass. 
C-ANO  Ku-BAND    SEMICONDUCTOR  TR  DEVICES. 
Quarterly   progress    rept.    no.    2,    1    Oct-30  Dec    63, 
by   R.   H.    Brunton.      30  Dec    63,    29p. 
Contract   DA36  039AIIC03187E,    ProJ.    1G6  22001A056 
i  Unclassified    report 

I  * 

Oescriptorst   ("Radar  duplexers,  Diode.s  (Semi- 
conductors)). ("Diodes  (Semiconductors),  Radar 
duplexers),  ("Electronic  switches,  Diodes  (Semi- 
conductors) ),  C  band,  K  band.  Waveguides,  Pack- 
aging, Ceramic  materials,  Limiters,  Colls, 
Attenuation,  Standing  wave  ratios.  Electric 
potential,  Varactor  diodes. 
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Oiv.   8 

OTS   price   $2.25 


Lear    Siegler,    Inc.,    Grand  Rapids,    Mich. 

DEVELOPMENT   OF  A   SOLID-STATE   DISPLAY    DEVICE. 

Kept,    for  Mar   &4-Feb   63, 

Mar    64,    90p. 

Contract  AF33  616  7905,  ProJ.  6^90,    Task  619009 

KID  TDR63  4163         Unclassified  report 

•  Oescriptorst   ("Display  systems.  Design)', 
("Electronic  equipment,  Display  systems). 
Piezoelectric  crystals.  Electroluminescence, 
Barium  compounds,  Titanates,  Polarization, 
Transformers,  Diodes  (Semiconductors),  Neon, 
Switching  circuits.  Digital  computers. 
Simulation,  Photoelectric  cells  (Semi- 
conductor), Photoconductivity. 

The  subject  of  this  report  is  the  development  of 
a  solid-state  display  device  utilizing  binary 
inputs.   Investigation  of  various  techniques  for 
decoding  the  binary  inputs  led  to  the  development 
of  an  electroluminescent-photoconductor  matrix. 
Readout  is  provided  by  a  column  of  light  moving 
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up  and  down  a  rertical  scale.   The  ooluaa  of 
light  i^  formed  by  a  stack  of  1/16  la.  electro- 
luBinescent  laaps  spaced  1/32  in.  apart.   The 
display  produced  under  this  contract  proTides  a 
readout  from  0  to  31  volts  on  a  scale  approxi- 
mately 3  in.  long.   (Author) 


AD-^38   052 


DiT.      8,    30 
OTS  price   $1.60 


Rome   Air  Development    Center,    Griffiss   AFB,    N.    Y. 

DIELECTRIC    GASES:    REDUCTION   OF    LEAKAGE   COSTS    IN 

HIGH    POMER    MICROWAVE    SYSTEMS. 

by  Vincent  C.    Vannicola    and  Leon  L.    Stevens. 

Mar  U,    15p. 

ProJ.  4506,  Task  450602 

RADC  TDR64  67  Unclassified  report 

Descriptorsi   (•Microwave  equipment.  Dielectric 
properties),  (•Gases,  Microwave  equipment).  Gas 
leaks.  Costs,  Nitrogen,  Air,  Mixtures,  Fluo- 
rides, Sulfur  compounds.  Degradation,  Reduction, 
Flammability,  Fluorocarbons ,  Electric  insula- 
tion. 

Studies  and  experimental  investigations  at  Rome 
Air  Development  Center  have  established  the 
technical  basis  for  reducing  the  enormous  costs 
encountered  with  the  leakage  of  sulfur  hexa- 
fluoride  from  high  power  microwave  systems.   It 
was  found  that  sulfur  hexafluoride  could  be 
diluted  with  nitrogen  or  air  without  undergoing 
propdMrtionate  degradations  in  peak  power  handling 
capability.   At  slightly  higher  gauge  pressures, 
such  diluted  mixtures  could  be  used  without 
reducing  peak  power  handling  capability. 
Procedures  for  mixing  sulfur  hexafluoride  and 
other  dielectric  gases'with  nitrogen,  air,  and 
oxygen  are  given  if  maximum  efficiency  and 
safety  are  to  be  expected.   Practical  application 
of  the  results  can  reduce  leakage  costs  by  50  to 
70Jl.   Various  examples  are  given.   The  adapta- 
tion of  this  technique  to  higher  power  microwave 
systems  is  recommended  where  leakage  of  sulfur 
hexafluoride  is  a  significant  cost  consideration. 
(Author) 


AD-438  129 


Div.   8 

OTS  price  $1.10 


Natklns  Johnson  Co..  Palo  Alto,  Calif. 

(No  title). 

Monthly  technical  progress  rept.  no.  22,  1  Sep- 

31  Oct  63.  !  I 

20  Nov  63,  8p. 

Unclassified  report     -^ 

Subcontract  to  Lincoln  Lab..*  Mass.  Inst,  of 
Tech..  Lexington,  Contract  *F19  628  500.  I 

Descriptors:   (•Microwave  amplifiers.  Phased 
arrays).  ("Phased  arrays.  Microwave  ampli- 
fiers), L-band,  Traveling  wave  tubes.  Focusing, 
Magnets.  Electron  beams. 
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Div.   8 

OTS  price  |2.60 


Georgia  Inst,  of  Tech.,  Engineering  Experiment 
Station,  Atlanta.  f    ■ 

AUDIO  PULSE  CANCELLATION  FILTEi; 
Apr  64.  24p. 

'Contract  AF30  602  2904,  ProJ.  4540,  Task  454003 
RADC  TDR64  105   Unclassified  report 

Descriptors:   (*Radiof requen<;y  filters.  Radio 
receivers).  (•Radio  rece^ir^rs)  Amplitude  modu- 
lation). (•Radiofrequency;  interference.  Radio 
receivers).  Oscillators ,.  Phase  locked  systems. 
Palse  generators.  Phase  detectors.  Voltage, 


Taning  devices.  Frequency,  Attenaation, 
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Div.   8 

OTS  price  $6.60 


Brunswick  Corp..  Marion.  Va . 

DEVELOPMENT  OF  A  1200  F  RADOME. 

Interim  engineering  rept.  no.  4.  1  JBn-31  Mar  64. 

by  V.  A.  Chase  and  R.  L.  Copeland.  31  Mar  64. 

68p. 

Contract  AF33  657  11469.  ProJ.  4I6I 

Unclassified  report 


A  dis.cussion  is  presented  of  an  investigation  in- 
to the  effect  of  thermal  expansion  differences 
between  the  matrix  and  reinforcement  on  strength 
retention  of  glass  reinforced  aluminum  phosphate 
laminates  after  thermal  aging.   New  matrices 
were  compounded  and  evaluated  for  mechanical, 
physical  and  thermal  properties. f  Laminates  were 
prepared  from  these  matrices  and  tested  at  am- 
bient temperature  before  and  after  thermal  aging. 
The  da-ta  developed  indicates  that  the  proper 
matching  of  thermal  expansion  for  the  matrix 
and  reinforcement  is  necessary  for  maintaining 
high  strength  after  thermal  aging.   A  radome 
approximately  64  in.  in  heights  was  designed  and 
fabricated  from  the  reinforced  aluminim  phos- 
phate material.   A  discussion  of  the  fabricatioa 
methods  developed  is  given.   Problem  areas, 
conclusions  and  recommendations  are  presented. 
(Author) 


AD-438  185 


Div.   8,  14 
OTS  price  II.60 


Melabs.  Paio  Alto,  Calif. 

INVESTIGATION  OF  MICROWAVE  NON-LINEAR  EFFECTS 
UTILIZING  FERROMAGNETIC  MATERIALS. 
Quarterly  progress  rept.  ao.  8,  17  Nov  63- 
16  Feb  64. 

by  Lee  F.  Donaghey.  I6  Feb  64.  I6p. 
Contract  DA36  039sc89206,  Task  IG6  22001A855  05 

Unclassified  report 

Descriptors:   (•Ferromagnetic  materials,  Fer- 
rites),  (•Ferrites,  Electromagnetic  proper- 
ties), (•Parametric  amplifiers.  Materials), 
Spheres,  Equations.  Microwave  frequency.  Mag- 
netic fields.  Tuning  devices.  Yttrium  com- 
pounds. Garnet.  Disks,  Oscillation.  Navegaide 
irises.  Pumping  (Electronics). 

The  derivation  of  the  overlap  integral  express- 
ing the  coupling  coefficient  between  a  pair  of 
magnetostatic  modes  in  a  ferrite  sphere  is  re- 
viewed.  The  analysis  is  extended  to  the 
generalized  ellipsoid  with  Gilbert  damping  terms 
incorporated  in  the  general  equations  of  motion 


ELECTRONICS  AND  ELECTRONIC  EQUIPB«ENT  -  Division  8 


for  the  magnetization.   Experimental  work  in 
progress  on  the  longitudinal  pumpipg  of  a  YIG 
disc  under  orthogonal  detuning  is  discussed. 
(Author) 
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Radio  Corp.  of  America,  Harrison, 
A  10-Mw,  X-BAND  TUNNEL-DIODE  OSCILUTOR. 
Quarterly  progress  rept.  no.  2,  1  9ct-31  Dec  63, 
by  E.  Diamond,  E.  Casterline,  R.  G^^d  and 
D.  Nelson.  3I  Dec  63,  36p.        | 
Contract  DA36  039AMC03195E,  ProJ.  iA99  21  002 

Unclassified  report 

Descriptors:   (•Tunnel  diodes.  Microwave  os- 
cillators), (•■icrewave  oseillat^lrs,  Tunnel 
diodes),  Manufacturing  methods,  i|  band.  Super- 
high frequency,  Electric  currentf.  Capacitance 
Resistance  (Electrical),  Radiofrequency  power. 
Gallium  alloys.  Arsenic  alloys.  Chemical 
milling.  Metal  films.  Tin,  Impunities,  Silicon 
compounds.  Oxides,  Voltage.  Frequency, 
Waveguides. 
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RF  SPECTRUM  ANALYZER. 

Quarterly  rept.,  1  Feb-30  Apr  63. 

5  Jnne  63,  70p.  Rept.  no.  491  01 

Contract  N0bsr81262 

Unclassified  report 
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copy, 


Deseriptorst   (•Radiofrequency  s| , 
Spectrum  analyzers),  (•Spectrum  ^ialyzers. 
Design).  Oscilloscopes,  Test  equi 
tronles),  Radiofrequency  oseillat 
cal  drawings. 
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Cooley  Electronics  Lab.,  Univ.  of  M^ickigan, 

Ann  Arbor.  j 

DERIVATION  OF  AEROSPACE  ANTENNA  COU >tING-FACTOR 

INTERFERENCE  PREDICTION  TECHNIQUES,  j 

Final  rept.,  I 

by  P.  J.  Khaa,  W.  R.  DeHart,  B.  M.  ^jilafua. 


A,  I.  SisMnyi  and 
Rept.  no.  4957  8F 
Contract  AF3^  657  8178 


B.  Harris.  Apr  64,  94p. 


Dnelasilf led 


report 


Deseriptorst   (•Antennas,  Radiofrequency  Inter- 
ference), (•Coupled  antennas,  Radiofrequency 
interference),  '(•Radiofrequency  Interf erertee. 
Antennas),  Aerospace  craft,  Comma|i;lcation 
systems,  Mathematical  prediction,  Spiral  anten- 
nas, Diecs,  Slot  antennas,  Attenuiition, 
Polarization,  Antenna  radiation  p^itterns. 
Electric  currents,  Horn  antennas, 1  Antenna  eon- 
flgarations.  Electrical  Impedaneeii 


Tkia  report  describes  the  results  0 
analysis  and  measurement  of  antenna 
factors.   The  purpose  of  these  stud 


I  extensive 
eonpling 

.pn    Is  to 


supply  Information  essential  to  the  adequate 
prediction  of  the  Interference  between  one  elec- 
tronic communication  system  and  one  or  more  other 
electronic  communication  sy^ems.   All  antennas 
Involved  in  these  studies,  with  two  exceptions, 
are  flush  mounted  antennas  such  as  would  often 
be  utilized  on  aerospace  vehicles  of  either 
manned  or  unmanned  types.   One  exception  is  the 
study  of  the  quarter  wave  nonopole  erected  per- 
pendicularly to  a  common  grounding  surface.   The 
second  nonflush  mounted  antenna  type  studied  was 
the  dielectric  rod.   The  report  Is  divided  Into 
sections  according  to  types  of  antennas.   In 
some  of  these  sections  Intensive  analysis  is 
given  as  well  as  experimental  data.   In  other 
sections  the  coverage  Is  limited  to  analysis. 
Extended  coverage  is  given  to  the  coupling  of  one 
Archimedean  spiral  to  another.   The  Archimedean 
spiral  Is  considered  to  be  a  good  example  of 
traveling  wave  antenna  widely  used  for  aero- 
space vehicles.   (Author) 
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ACF  Electronics  Div.,  ACF  Industries,  Paramus, 
N.  J. 

DESIGN ^F  A  UHF  RADIOMETER  FOR  PLASMA  MEASURE- 
MENTS, ^^ 

by  Zenon\Bilyk  and  Stephen  Scrupski.   9  Mar  64. 
31p.   Rept.  no.  SIM ;  AR1678 

Contract  AF19  604  8821.  ProJ.  4642.  Task  4642OI 
AFCRL  64  251      ,     Unclassified  report 

Descriptors:   (•Radiometers.  Reentry  vehicles), 
(•Radio  Interference.  Atmosphere  entry).  Ultra- 
high frequency,  Plasma  sheath,  Space  communi- 
cation systems.  Microwaves,  Gas  ionization. 
Guided  missile  antennas.  Sensitivity.  Gain, 
Manned  spacecraft.  Telemeter  systems. 
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Stanford  Electronics  Labs.,  Stanford  Univ., 
Calif. 

DESIGN  FOR  A  HOLLOW-BEAM,  DISC-LOADED.  COAXIAL- 
LINE,  TRAVELING-WAVE  AMPLIFIER, 
by  H.  A.  Hogg.  Dec  63.  63p.  Rept.  no.  63  139: 
TR0358  2 

Contract  DA36  039AMC00094E.  Task  1G6  22001 AO55 

Unclassified  report 

Descriptors:  (•Traveling-wave  tubes, 
wave  amplifiers),  (•Microwave  amplifi 
Traveling-wave  tubes),  Electron  beams 
cables.  Electron  guns.  Attenuators.  D 
Suppression.  Electrical  impedance.  Fo 
Solenoids,  Impedance  matching.  Wavegu 
Electrical  properties.  Vol tage,'' Elect 
Gain. 

A  detailed  engineering  design  for  a  20 
bandwidth,  1  megawatt  peak  power  output 
wave  amplifier  is  presented.   A  hollow 
beam  operating  at  100  kv  and  60  amp  Is 
combination  with  a  disc-leaded  coaxial 
cult.   Experimental  data  on  the  electro 
the  mode-suppressing  attenuator  and  the 
cult  are  presented  along  with  prelimina 
on  the  over-all  tube  assembly  and  dc  op 
No  rf  gain  or  power  output  data  are  ava 
A  aumber  of  design  problems  were  solved 
and  these  solutions  are  presented  here. 
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HIGH  POWER  MERCURY  SWITCH. 

Final  rept. 

Apr  64,  93p. 

Contract  AF30  602  29  16,  ProJ.  5573.  Task  557303 

RADC  TDR64  97  Unclassified  report 


Micro- 

ers. 

.  Coaxial 

Isks, 

eusing. 

ides. 

rodes. 

percent 

traveling- 

electron 

used  In 

line  cir- 

n  gun, 

rf  cir- 

ry  data 

eratioa. 

liable. 

in  detail 

(Author) 

Division  8  -  ELECTRONICS  AND  ELEfTRONIC  EQUIPMENT 


Deierlptorst   (•Electronic'  twitches.  Mercury), 
(•Switching  clrc«ltf.  Discharge  tubes).  Pulse 
■odnlttlon,  lonliatlon,  Plasaa,  ElectVons, 
Collisions,  Cathodes  (Electron  tubes),  Conduc- 
tlTlty,  Equations., 


This 
tlon 
f  eas 
cath 
powe 
A  ge 
to  t 
expe 
theo 
■end 
(Ant 


repor 
leadl 
ible  ■ 
ode  as 
r  swlt 
neral 
he  pro 
rlaent 
retlca 
atlons 
hor) 


t  desc 
ng  to 
ethods 

an  el 
chlng 
discus 
blea  1 
al  wor 
1  and 

for  a 


rlbe 
the 
of 
ectr 
derl 
sion 

»  «l 
k. 

expe 
ny  f 


s  the 
deters 
Htllis 
on  sou 
ce  for 
of  th 
Ten  as 
The  CO 
rlwent 
uture 


engineer 
Inatlon 
ing  the 
rce  for 

line  ty 
e  theore 

well  as 
ncluslon 
al  work 
work  In 


ing  InTestiga- 
of  the  lost 
■ercury  pool 
super  high 
pe  modulators, 
tical  approach 

results  of 
s  sunnarlie  all 
and  aake  recom- 
this  area. 


AD-^38  264 


Div    8.  20    - 
OTS  price  $2.60 


Boeing  Co.,  Seattle,  Wash. 

THE  TRANSIENT  BEHAVIOR  OF  TRANSISTORS  DDE  TO 

IONIZING  RADIATION  PULSES. 

by  R.  S.  Caldwell.  D.  S.  Gage  and  G.  H.  Hanson. 

15  May  62,  27p.  Docunent  no.  D2  90171 

Contract  AF33  616  7804 

Onclassified  report 

Descriptors:   ("Transistors,  Radiation  dawage) . 
(•Radiation  damage.  Transistors).  Semiconduc- 
tors. Degradation,  Life  expectancy,  Germanium 
alloys.  Capacitance.  Electrical  impedance. 

The  detailed  mechanism  o^  secondary  photocurrent 
generation  in  transistors  due  to  short  pulse  of 
ionizing  radiation  is  discussed  quantitatively 
and  the  results  of  0.2  microsecond  flash  x-ray 
experiments  are  explained.   The  dependences  of 
the  transient  current  pulse  on  transistor  types, 
radiation  dose,  initial  bias  level,  and  external 
circitit  impedance  are  presented.   A  possible 
equivalent  circuit  controlled  by  stored  base 
charges  is  developed  which  makes  it  possible  to 
predVct  more  accurately  the  transient  responses 
of  many  transistor  circuits.   (Author) 
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Nestinghouse  Electric  Corp.,  Elmira,  N.  Y. 
DESIGN  AND  DEVELOPMENT  INVESTIGATIONS  OF  A  LOW 
NOISE.  LINEAR,  VARIABLE  GAIN,  R.F.  AMPLIFIER  TUBE. 
Quarterly  progress  rept.  no.  3,  1  Jan-31  Mhr  64, 
by  J.  P.  Pietrzyk,  A.  van  der  Jagt  and  H.  L.  Pear. 
15  Apr  64,  41  p. 

Contract  NObsr89530,  Proj .  SS296004,  Task  7481 
^  Unclassified  report 

Descriptors:   (»Electron  tubes,  Radiof requency 
amplifiers),  ("Radiof requency  amplifiers. 
Electron  tubes) ,, Radio  receivers.  Gain,  Design, 
^^athodes  (Electriitt- tubes) ,  Measurement, 
triodes.  Tetrodes,  Electron  tube  parts.  Noise 
(Radio),  Distortion,  Very  high  frequency, 
Sensitivity,  Automatic  gain  control. 


The'  main  purpose  0 

f  a  new  design,  construction 

D,  was  to  reduce  the  i^oise  level  and  to  make  the 

-tube  better  suited 

for  the  high  frequency  range. 

For  that  reason  we 

raised  the  transconductance 

to  approximately  2500  uohos.   At  the  same  time 

we  managed  to  achieve  a  very  good  Ib/Ic2  ratia 

which  also  will  be 

beneficial  to  the  noise. 

During  the  period 

work  was  also  done  on  automa- 

tic  gain  control. 

Experiments  with  deflection 

electrodes  or  supp 

ressor  grids  did  not  give  the 

required  result. 

Construction  D  of  the  afore 

mentioned  designs 

seems  to  be  most  suited  for 

the  200  -  400  Mc/s 

range.   Some  induction  and 

capacitance  measurements  were  done  in  order  to 

determine  the  best 

possible  stem  arrangement. 

An  approach  and  test  ovtline  to  evaluate  the 
tubes  has  been  established.   In  the  approach,  the 
selected  tubes  will  be  substituted  for  the  exist- 
ing RF  amplifier  using  an  adaptor.   Mounted  in 
the  adaptor  will  be  those  components  required 
for  the  modified  amplifier  circuit.   (Author) 
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Mitre  Corp.,  Bedford,  Mass. 

METHOD  FOR  INCREASED  DATA  RATE  IN  TRANSMISSION 

OVER  TIME-VARYING  MULTIPLE  PATHS. 

by  M.  J.  Albersheim.   Apr  64,  45p.   Rept.  10. 

TM  3591 

Contract  AF19  628  2390,  ProJ .  707 

ESD  TDR64  79  Daclassified  report 

Descriptors:   (•Microwaves,  Propagation),  Band- 
width, Troposphere,  Scattering,  Radar  signals, 
.  Distortion,  Frequency,  Pulse  transmitters. 
Radio  signals.  Interference,  Electromagnetic 
waves.  Antennas,  Time,  Modulation. 


The  bandwith  and  data  rate  of  co 
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proposed  method  transmits  evenly 
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by  analyzing  the  complex  frequen 
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increase  in  data  rate  of  from  10 
to  3.  1000,000  to  3.10  ■llllon  ^ 
feasible  under  some  conditions. 
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THE  PROPAGATION  OF  ELECTK0MA6NETIC  MAVES  IN  A 

STATISTICALLY  INHOUOGENEOUS  MEDIUM  It   A 

CRITIQUE  OF  THE  CUllRENT  THEORY, 

by  Samuel  Silver.  27  Apr  64,  38p.  Hept.  no. 

S5I29 

Contract  Nonr22234 

Unclassified  report 

Descriptorti   (•Electromagnetic  waves.  Prop- 
agation), scattering.  Ionospheric  propaga- 
tion. Models  (Simulation). 


The  theory  of  propagation  of  ele 
waves  in  a  statistically  inhomog 
is  examined  for  the  models  of  th 
the  discrete  scatterer  model,  (2 
continuum  model.   The  theory  is 
assumption  that  the  lifetime  of 
of  the  system  is  long  compared  w 
of  the  primary  time  harmonic  wav 
generally  assumed  also  that  aver 
field  obtained  by  the  ensemble  m 
alent  to  long  time  averages  over 
that  the  actual  field  constitute 
sumptions  are  examined  and  their 
are  pointed  out.   It  is  shown  th 
complete  correspondence  between 
used  for  the  discrete  scatterer 
perturbed  continuum  model. 
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VERTEX  SEDUCTION  NETMOBK  ANALYSIS, 
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Descriptors:   (•Networks,  Topolo(|jr),  (•Net- 
workt.  Reduction),  TrantformatioM  (Matbe- 
■atlct),  Programming  (Computeri).  Groupt 
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(Transformations),  Matrix  algebrii,  Control 
sequences.  Numerical  analysis,  Efrort. 
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by  Ravmond  F.  Woolley.  31  Dec  63, 
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The  problem  of  topologi 
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Descriptors:   (•Crystals,  Single  |tideband 
communication  systems).  High  fre<)«ency.  Quartz 
resonators.  Metal  films.  Evaporators,  Plating, 
Abrasives,  Cements,  Measurement,  iQuartz,  Fre- 
quency, Resistance  (Electrical) ,  ITemperature, 
Capacitance,  Electric  currents,  i:i[perlmental 
data. 

The  report  details  results  of  fabrication  of 
units  prepared  du^ng  the  quarter,  and  indicates 
problems  have  been  encountered  In  i^aintaining 
desired  angles  of  orientation  through  the  con- 
touring operation.   *Q'  in  excess  ^f  500,000  has 
been  achieved  with  units  finished  with  a  305 
abrasive  and  plated  with  an  evaporated  aluminum 
film.   Successful  methods  of  achieving  a  mechan- 
ically strong  bond  using  cement  art  also  reported. 
Photographs  and  details  of  the  agltg  equipment 
and  primary  frequency  standard  comparison  system 
being  used  in  the  study  are  presented,  as  well 
at  onrvet  of  frequency  and  reilstaifCe  vs.  tem- 
peratnre  of  typical  nnlts  are  presented.  (Author) 
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HIGH  PERVEANCE  GUN  STUDY. 
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Onclassified  report 

Descriptors:   (•Electron  guns.  Klystrons), 
(•Microwave  amplifiers.  Electron  guns). 
Performance  (Engineering),  Magnetic  fields. 
Magnets,  Magnetrons,  Configuration,  Electron 
tube  parts. 
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OTS  price  $15.50 


Institute  for  Cooperative  Research,  Ualv.  of 

Pennsylvania,  Philadelphia. 

INTEliFEKENCE  STUDIES. 

Final  rept., 

by  0.  N.  Salati,  H.  Kritikos,  W.  R.  Lind,  I.  Ship 

and  R.  C.  Harper.  1  July  63,  238p.  Rept.  no. 

IS630R5 

Contract  AF30  602  1785,  Pro.j .  4540,  Task  45191 

RADC  TDR63  359         Unclassified  report 

In  cooperation  with  The  Moore  School  of  Elec- 
trical Engineering,  Philadelphia,  Pa.     / 

Descriptors:   (•liadiof requency  Interference, 
Scientific  research).  Coaxial  cables,  Nave- 
guides,  Electronic  switches,  Measurement,  Test 
equipment  (Electronics),  Maveguide  switches, 
Transmit-receive  tubes.  Antennas,  Microwave  fre^ 
quency.  Electromagnetic  fields,  Dipole  aatennaa,. 
Antenna  radiation  patterns,  Horn  antennas,  Modi^ 
lation.  Demodulation,  X-band,  Anechoic  chambers,. 
Parabolic  antennas,  Impedance  matching. 
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ion  I  is  concerned  with  a  theoretical  and  ex- 
mental  study  of  coupling  to  the  TE11  mode  in 
axial  line  in  the  presence  of  TEM  signals, 
e's  small  hole  coupling  theory  is  us^d  to  de- 
design  equations.   Section  II  is  concerned 
a  study  of  techniques  for  measuring  Inter- 
e  noise.   Four  techniques  were  explored.  These 
:   Diode  Switch,  Ferrite  Switch,  TR  Switch  and 
Ise  Inverter.   The  determination  of  the  1»> 
ant  parameters  needed  for  the  evaluation  of 


27 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


the  perfo 
Section  I 
for  gener 
the  1  to 
theoretic 
na.   An  u 
antennas 
tion  V. 
polarizat 
cerned  wi 
■ission. 
uation  of 
chambers. 


raance  of  aicrowaT 
II.   Section  IV  is 
ating  and  aeasurin 
10  Gc  region.   Thi 
al  and  considered 
pdated  collection 
at  haraonic  freque 
The  effects  4t    lap 
ioa  are  included, 
th  the  nonlinear  e 
Section  VIP.  is  co 
antenna  patterns 


(Att 


nna  p 
thor) 


e  antennas 
concerned 
g  standard 
s  research 
only  the  d 
of  pattern 
ncies  is  g 
edance  ais 
Section  V 
ffects  of 
ncerned  wi 
aeasured  i 


is  gi 
with 
field 
was  e 
ipole 
s  and 
iven  i 
saatch 
I  is  c 
Signal 
th  the 
a  anec 


ren  in 

aethods 

sin 

ntirely 

anten- 

gain  of 

n  Sec- 

and 
on- 
Trans- 
eyal- 
hoic 


AD-438  822 


OiT.   8,  20 
OTS  p>rice  |1.60 


BAND  Corp.,  Santa  Monica,  Calif. 

A  NOTE  ON  PERSISTING  RADIO  PROPAGATION  EFFECTS 

AFTER  HIGH-ALTITUDE  NUCLEAR  BURSTS, 

by  C.  N.  Craia.  Mar  64,  12p.  Rept.  noT  RM4037PR 

Contract  AF49  638  .700 

Unclassified  report 

Descriptors:   (^lonospher ic  propagation. 
Nuclear,  explosions) ,  ('Nuclear  explosions. 
Radio  transaission) ,  High  altitude,  Airburst, 
Night  sky,  Low  frequency.  Very  low  frequency, 
Radiofrequency  interference. 

Certain  high-altitude  nuclear  bursts  produce 
abnoraal  ionization  in  the  atmosphere  which  (an 
affect  radio  propagation  orer  a  wide^area  for  as 
long  as  two  weeks  after  the  burst,  particularly 
in  the  LF  and  - VLF -regions.   The  effects  are 
fflost  pronounced  and  persistent  at  night.   They 
have  been  reported  following  both  the  1958  and 
1962  test  series,  but  no  theoretical  interpreta- 
tion of  thea  has  been  given  so  far.   A  general 
seai-quaatitatiTe  theoretical  explaaation  of 
the  observed  effects  is  presented,  which  should 
be  of  interest  to  those  concerned  with  theoreti- 
cal or  systeas  applications  of  the  large  variety 
of  effects  of  nuclear  bursts  on  the  lower  iono- 
sphere and  on  radio  propagation.  (Author) 
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Micrdwave  Associates.  Inc..  Burlington,  Mass. 
SOLID-STATE  MICROWAVE  TR-ATR  SWITCH  PRODUCTION 
ENGINEERING  MEASURES  PROGRAM. 
Quarterly  progress  r^pt.  no.  7,  18  Oct  63-28  Feb 

eu, 

by  Paul  Basken  and  Robert  H.  Brunton.  28  Feb  bjf, 

1 3p .  .  ^"'^ 

Contract  DA36  039sc86718 

Unclassified  report 

Descriptors:   ('Radar  duplexers.  Diodes 
(Seaiconduclor)) .  (»Electronic  switches,  Diodes 
(Seaiconductor)) ,  X  band.  Varactor  diodes. 
Manufacturing  aethods.  Production.  Specifica- 
tions, Life  expectancy.  Microwave  equipaent. 

In  this  report,  the  change  froa  the  engineering 
phase  of  the  prograa  to  the  preproduction  phase 
i-s  described.   With  respect  to«  the  dual  TR 
switch,  the  preparation  of  parts  for  aanufacture 
of  the  pre-production  saaples  is  suaaarized. 
A  brief  account  is  given  on  the  progress  in  the 
developaent  of  the  single  TR  switch.   This 
device  is  shown  to  be  developed  froa  techniques 
established  during  the  design  of  the  dual  TR 
switch.   (Author) 
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OTS  price 


#2.60 


INVERTED  COAXIAL  MAGNETRON. 

Quarterly  progress  rept.  ao.  3,  7  Not  63- 

6  Feb  64, 

by   P.    du    Fosse    and  M.    Llseio.      7   Nov  6i,    24p. 

Rept.    no.    29QPR3 

Contract   0A36  039AMC0U72E 

'  Unclassified  report 

Descriptors:   ('Magnetrons,  K  band).  Life 
expectancy.  Electron  tube  heaters.  Anodes 
(Electron  tubes).  Power,  Modulators,  Enviroi- 
aental  tests,  Spectrua  analyzer. 
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Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexingtoa. 

THE  WEST  FORD  ANTENNA  SYSTEM, 

by  B.  F.  LaPage.   6  Dec  63,  47p.   TR338 

Contract  AF19  628  500 

ESD  TDa63  591  Daclassified  report 

Descriptors:   (•Coaaunicatioa  systeas.  Scatter- 
ing), ('Antennas,  Coaaunicatlon  systeas). 
Superhigh  frequency.  Design,  Noise  (Radio), 
Antenna  feeds.  Polarization,  Attenuation, 
Transducers,  Signals,  Teleaetering  antennas, 
Distributioa,  Antenna  radiation  patterns. 


The  West  Ford  orbital 
tea  consits  of  two  in 
located  on  the  West  C 
at  Caap  Parks,  Pleasa 
other  site  is  located 
Westford,  Massachuset 
60-foot  diaaeter  Cass 
oper.ating  near  8  Gcps 
cover  the  requireaent 
of  two  related  low-no 
West  Ford  antennas, 
axis'beaa  only,  the  s 
beaas  and  a  siaultane 
coaaunications  beaa. 
of  -soae  auxiliary  co 
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scatter  coaaunications  sys- 
stallations.   One  site  is 
oast  of  the  United  States, 
ntoa,  California,  and  the 

on  the  East  Coast,  at 
ts.   Each  site  eaploys  a 
egrainian  antenna  systea 
This  presentation  will 
s,  design,  and  perforaance 
ise  feed  systeas  for  the 
One  feed  provides  an  on- 
econd  feed  produces  trackiag 
ously  operated  low-noise 

The  design  and  perforaance 
ponents  such  as  a  polarizer, 
are  also  discussed.  (Author) 
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OIS   price  |4.60 


SFD  Labs.,  Inc.,  Union,  N.  J. 

PRODUCTION  ENGINEERING  MEASURE  FOR  A  Ka-BAND 


Stanford  Research  last.,  Menlo  Park,  Calif. 
THIN-FILM  COLD  CATHODES  FOR  MICROWAVE  TUBES. 
Inter ia  rept.  no.  1,   * 

by  D.  V.  Geppert  and  B.  V.  Dore.  May  64,  41p. 
Contract  AF33  615  1345,  ProJ.  4812 

Unclassified  report      ^ 

Descriptors:   ('Cold  cathode  tubes,  Tuaaeliag 
(Electronics)),  ('TuBneling  (Electronics), 
Cathodes  (Electron  tubes),  ('Cathodes  (Electron 
tubes).  Tunneling  (Electronics)),  Glass, 
Sapphires,  Gold,  Electrodes,  Silicon,  Molyb- 
denua.  Monoxides,  Silicon  coapounds.  Zinc 
coapounds.  Metal  filas,  Seaiconducting  filas. 
Sandwich  construction.  Work  functioas,  Eleotrie 
currents,  Manufaeturing  aethods.  Surface  prop- 
erties. Oxides. 

Several  types  of  cathode  substrates  were  investi- 
gated, including  glass  aierosoope  slides,  sapphire 
rods  with  Haaovia  gold  electrodes,  aolybdenua  rods 
with  M-24  gla2e,  and  Kovar  rods  and  sleeves  with 
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7052  glass.   Further  studies  of  Mo-SiiO-Mo  barriers 
were  aade.   Work  is  progressing  towalrds  realiza- 
tion of  a  coapound  oxide  Schottky  barrier  using 
the  oxides  of  zinc  and  aagnesiua.   situdies  were 
conducted  on  the  aetal  surface  filasl,  including 
refractory  low-work-funetion  coatingja.   Vacuua 
eaission  tests  using  SiO  barriers  were  aade,  aad 
iaage  tests  using  a  phosphor  screen  Indicate 
reasonably  unifora  eaission  current  density. 
(Author) 
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HP  Associates,  Palo  Alto,  Calif 

AUVANCEU  FUNCTIONAL  ELECTRONIC  BLOCK 

Interia  engineering  rept.  no.  6,  1 

29  Feb  64. 

29  Feb  64.  119p. 

Contract  AF33  657  9772 

Unclassified  iridport 

Descriptors:   ('Photoelectric  celli  (Seal 
conductor).  Electroluainescence) .  (*Elec- 
troluainescence.  Diodes  (SeaiconrtuQtor) ) , 
('Diodes  (Seaiconrtuctor ) ,  Elect roiaainescence) , 
Galliua  alloys.  Arsenic  alloys.  Configuration. 
Gain,  ^iber  opticsi  Manufacturing  iiethods, 
Tunneling  (Electronics),  Solid  st«|te  physics, 
Effectiveness,  Life  expectancy,  Sa«ctroscopy , 
Transistors,  Lasers,  Modules  (Eled^ronic) , 
Crystal  structure,  -Product  i^)n.     { 
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Electroaagnet ic  Research 

RE-ENTRY  PROPAGATION  AND 

Final    rept. , 

by   Edward    A.    Wolff.    31    Mar   61.    70p.    iilept 

61044   2 

Coatract  AF04  647  269 

Uaclassified  r^l 


e  Park,  Md . 
ES. 


no. 


Descriptors:  ('Antennas,  Siaulati 
('Antenna  siaulators,  Measureaent) 
vehicles.  Propagation),  ('Propagat 
vehicles).  Spheres,  Slot  antennas, 
data,  Theory,  Crystals,  Plasaa  aed 
Electrical  iapedance,  Dielectrics, 

The  siaulation  aeasureaents  perforaetl  did 
verify  the  type  of  relation  derived  tlheor 
for  an  insulated  slotted  sphere  antenkia. 
of  the  data  suggests  this  is  due  to  flrapp 
with  the  dielectric  aediua.  The  aea^ure 
show  the  plasaa  seriously  detunes  th0'  typ 
aateana  used,  even  for  saall  changes  in  r 
index  and  thicknesses  which  are  very  isaal 
electrically.   An  iaproved  experiaen^ial  p 
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which  would  conform  more  closely  to 
postulated  in  the  theoretical  / 
serve  as  a  better  test  of  the 
utoaatic  impedance  matcher  was 
une  electronically  a  re-entry 
t  antenna  to  coapensate  for  the 
ed  by  the  formation  of  the  plasma 
practicality  of  this  matcher  depends 
labiLity  of  a  ferroelectric  material 
sses.   An  expected  resonance 

effective  performance  of  this 
not  occur  in  the  TM  brand.   This  low 
he  use  of  this  material  in  the 
thor) 

Uiv.   8 

OTS  price  $8. 10 


Electromagnetic  Research  Corp.,  College  Park,  Md , 
EFFECTS  OF  RE-ENTRY  PLASMA  SHEATH  ON  ANTENNA 
CHARACTERISTICS.         ' 
Final  rept .  , 

by  M.  Katzin,  J.  W.  Marini  and  B.  Y.-C.  Koo. 
30  June  60,  86p.   Rept.  no.  61527  3 
Contract  AF04  647  269  ' 

Unclassified  report 

Descriptors:   ('Plasma  medium,  Antennas),  ('Re- 
entry vehicles,  Antennas),  ('Antennas,  Plasma 
medium),  Plasma  physics.  Interference,  Theory, 
Geometry,  Equations,  Spheres,  Reflection,  Re- 
fractive index.  Voltage,  Distribution. 
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eals  with  variolis.  effects  of  the 
forms  around  a  re-entry  vehicle  on 
cteristicj.   A  general  formulation  is 

spherically  inhomogeneous  plasmas, 
hat  only  the  radial  functions  are 
he  inhomogeneity,  so  that  results  for 
lasma  case  can  be  extended  to  the 
ase  by  the  substitution  of  the  ap- 
ial  functions.   The  effect  of  noise 
the  plasma  on  the  problem  of  signal 
ard  a  hypersonic  re-entry  vehicle  is 
he  effective  noise  temperature  of  the 
s  on  the  attenuation  of  the  plasma, 
imum  frequency  for  reception  usually 
ficantly  lower  than  for  transmission, 
on  procedure  is  described.  (Author) 
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Applied  Research  Inc.,    Port  Washington,    N.    T. 

RF   SPECTRUM    ANALYZER. 

Final    development    rept.    Apr   60-July   63. 

July  63.  126p. 

Contract  N0bsr81262 

Unclassified  report 

Descriptors:   ('Spectrum  analyzers.  Radio-  , 
frequency).  Very  high  frequency,  Ultra  high 
frequency,  Oesigi,  Sensitivity,  Oscillo- 
scopes, Viewing  screens.  Naval  equipment. 
Electronic  equipaent. 

The  RF  Spectrum  Analyzer  was  developed  for  the 
visual  display  of  amplitude  and  frequency  of 
RF  signals  in  the  frequVncy  Tange  oY   100  to 
1000  MC.   The  frequency  ra.ige  is  displayed  in' 
four  swept  bands  on  a  5  in.  oscilloscope  screen. 
The  spectrua  a.ialyzer  has  sweep  coverage  up  to 
300  MC  electronically  with  high  resolution,  with 
no  spurious  responses  and  no  internally  generat- 
ed interference.   It  is  useful  as  a  search  re- 
ceiver, spectrum  analyzer,  noise  interference 
analyzer  or  as  monitoring  equipment.   (Author) 

AD-439  094     Div.   8  .  .  f  ' 

OTS  price  ♦5.6d- 

Applied  Physics  Lab.,  Johns  Hopkins  Univ., 

Silver  Spring,  Md. 

DEVELOPMENT  OF  HIGH  PERFORMANCE  COLD  CATHODE 
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FLASH  X-RAY  TUBES, 

by  Earl  C.  Cooper  and  Frank  J.  Grundhauter. 

20  Sep  63,  59p. 
Contract  N0w62  060Ac 

'^  Daelactifled  report 

Subcontract  to  FieltJ  E«isiion  Corp.  ,  llcMlnn»i  lie. 
Ore.  "" 

Descriptors!   (•X-ray  tubes.  Cold  cathode     * 
tubes),  (»Cold  cathode  tubes.  X-ray  tubes). 
Production,  Manufacturing  methods,  Reliabllitj 
(Electronics),  Seals  (Stoppers),  Cathodes 
(Electron  tubes).  Configuration,  Magnetic 
fields.  Colls,  Electric  discharges. 
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Texas  Instruments  Inc.,  Dallas. 

SOLID-STATE  COOLING  OF  FUNCTIONAL  ELECTRONIC 

BLOCKS 

7  May  6U,    U2p.    Kept.  no.  20  7^300  20 

Contract  AF33  657  8588,  Proj .  ^159,  Task  415905 

AL  TDH6i;  71       1       Unclassified  report 

Rep'ort  on  Moleculalr  Electronics. 

Descriptorst   ("Cooling,  Thermoelectricity) , 
-(•Modules  (Elect^-ronlc),  Cooling).  ("Cooling, 
Modules  (Electroinic)) ,  Semiconducting  films. 
Solid  state  physics.  Tellurium  alloys.  Bis- 
muth alloys.  Vapor  plating.  Thickness,  Ther- 
mal stresses,  Soldering,  Epoxy  plastics.  Semi- 
conductor devices,  Electrical  networks.  High 
temperature  research.  Gallium  alloys.  Arsenic 
alloys.  Manufacturing  methoA,  Temperature 
control.  Glass,  Photoengraving,  Chemical 
milling. 

Techniques  for  fabrication  of  thermoelectric 
coolers  in  sizes  comparable  to  solid-state  net- 
work circuit  blocks  were  investigated.   Two 
laboratory  methods  for  deposition  of  films  of 
bismuth  telluride  by  vacuum  evaporation  were  de- 
vised.  These  are  multiple  boat  evaporation  of 
tellurium  and  bismuth  at  controlled  rates  and 
flash  evaporation  of  a  mixture  of  the  materials 
from  a  hot  filament.   Films  up  to  0.0003  inch 
thick  were"made.   The  principal  problem  en- 
countered was  differential  thermal  contraction 
between  film  and  substrate  during  cooling. 
Glass  substrates  were  used  in  the  experiments. 
An  improved  substrate  material  is  needed.   Pro- 
totype thermoelectric  coolers  were  fabricated 
by  two  methods!  photoetching  of  raw  material 
sheets  to 'provide  individual  elements  and  manual 
assembly  of  individual  elements  in  an  'epoxy  ma- 
trix.  The  latter  method  was  the  more  successful. 
A  satisfactory  technique  for  assembly  of  coolers 
by  s'oldering  tabs  to  the  matrices  was  developed. 
A  module  1  inch  square  by  0.16  inch  thick  was 
constructed  and  tested.   Capacity  was  approxi- 
mately 10  watts  at  U5   C  delta  T.   (Author) 


Div.   8 

OTS  price  $0.50 


Naval  Research  Lab.,  Mashington,  D.  C. 

A  550-MEGAWATT  PULSE  MODULATOR. 

by  J.  P.  Kitchen.  D.  C.  DePackh.  H.  R.  D.  Roesi 

and  T.  J.  O'Connell.  10  Apr  6^,  lip. 

Proj.  RR002  01  41  4904 

NRL  6073  Unclassified  report 

Descriptors!   ("Modulators,  Electron  guns), 
(•Electron  guns.  Pulse  modulators).  Elec- 
trical impedance.  Power  supplies.  Time, 
Capacitors,  Hermetic  seals.  Discharge  tubes, 
.Transformers,  Inductance,  Impedance  matching. 
Power,  Pulse  generators. 

This  development  of  a  1000-ampere  electron  gia 
made  a  modulator  necessary  to  supply  pulse  power 
to  the  gun.   The  stringent  requirements  imposed 
on  the  pulse  characteristics  by  the  gun  preclude 
a  run-of-the-mill  type  of  modulator.   These  re- 
quirements are:  peak  voltage  in  excess  of  500  kv, 
flat  top  less  than  one  microsecond  in  length  with 
a  flatness  of  1^  for  at  least  150  ns,  and  a 
rise  and  fall  time  less  than  one  microsecond.   A 
modulator  was  developed  and  tested  which  meets  or 
exceeds  these  requirements.   An  0.5  microfarad 
capacitor  and  an  0.3  microfarad  capacitor,  each 
built  up  of  silvered  Mylar  sheets,  are  contained 
in  a  hermetically  sealed  tank  and  form  part  of  a 
two-section  network.   The  housing  of  a  triggered 
spark  gap  acts  as  a  low-impedance  transmission 
line  to  connect  across  to  another  hermetically 
sealed  tank  containing  a  transformer  having 
on.  it  a  flange  for  attachment  of  the  gun.   The 
transformer  has  a  single-turn  primary  and  a  31- 
turn  secondary.   The  leakage  inductance  of  the 
transformer  and  its  leads,  which  has  to  be  small, 
is  0.12  microhenries.   To  match  properly  with 
this,  the  inductance  of  the  0.5  microfarad  plus 
its  connection  to  the  0.3  microfarad  capacitor 
is  held  below  .06  microhenries.   The  pulse  re- 
petition rate  is  one  per  second.   (Author) 
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Harry  Diamond  Labs.,  Mashington,  D.  C. 
TRANSISTOR  FLIP-FLOP  AND  RING  COUNTER  MITH  NON- 
VOLATILE MEMORY, 

by  Ira  R.  Marcus.  5  Feb  64,  21p. 
HDL  Proj.  46300;  DA1P523801 A300 
HDL  TR1198  Unclassified  report 
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riptors:   (•Relaxation  oscillators, 
sistors),  (»Transistors,  Scalers), 


(•Scalers,  Transistors),  Pulse  counters. 
Magnetic  cores.  Circuits,  Computer  logic. 
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on  of  the  standard  transistor  flip- 
g  counter  circuits  was  made  that 
ng  information  to  be  inserted  by  an 
ulse.   The  supply  voltage  is  not  ap- 

stages  during  the  insertion  of  the 
rmation.   When  the  supply  voltage  is 
and  reapplied,  the  stages  will  return 

they  were  in  before  the  interruption, 
es  are  incorporated  into  the  flip-flop 
nter  circuits  with  the  addition  of  one 
magnetic  core  per  stage.   (Author) 
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Feltman  Research  Labs.,  Picatinny  Arsenal,  Dover, 

N.  J. 

FABRICATION  OF  A  LIGHTWEIGHT  PLASTIC  MISSILE 

RADOMBs 

by  Harvey  Perltt  and  Merrill  Eig.  Apr  64.  24p. 

FRL  TM1156  Unclassified  report 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Descriptors!   (•Radomes,  Plastics)!,  (^Airframes, 
Radomes),  Guided  missiles.  Radar  aiatennas, 
Tests,  Filament  wound  constractioni,:  Machine 
tools,  Lath«s,  Manufacturing  methoids.  Mandrels, 
Epoxy  plastics.  Glass  textiles. 

Efforts  concern  a  program  to  develop  la  suitable 
fabrication  procedure  and  to  subsequently  fabri- 
cate two  miftlle  airframes  10  inches  iin  diameter 
by  30  in.  long  by  .140  in.  thick.   T4o  fllament- 
woand  mitille  airframes  were  fabricated  using  a 
ratio  of  longitudinal  to  loop  wiadinj^s  of  2  to  1. 
The  only  filament  winding  machine  atl  Picatinny  is 
a  lathe-type  machine  that  cannot  pra4uce 
longitudinal  windings.   Therefore  a  system  was  de- 
vised whereby  hoop  windings  were  woulad  on  a  large 
10-inch-diameter  drum  and  subsequently  cut  into 
developed  segments  to  produce  longitadinal  fibers. 
It  may  be  concluded  from  test  results  obtained  to 
date  that  filament-wound  airframes  «|lth  the  re- 
quired dimensions  can  be  fabricated  'en  the  lathe- 
type  filament  winding  machine.   The  Airframe  was 
tested  for  ability  to  withstand  desien  leads. 
Test  results  are  presented.   (Aatho^ 
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TRW  Semiconductors,  Inc.,  Lawndale, 


4alif. 
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port , 


TRANSISTOR.  VHF.  SILICON.  POWER  (10M-*500MC) 
Quarterly  rept.  no.  2,  1  Oct-31  Dec  43. 
by  J.  Crishal  and  R.  Neville,  ed.  bi 
31  Dec  63.  4^P.   Rept.  no.  59RD2 
Contract  DA36  039AMC03189E 

Unclassified  |f eport 

Descriptors:   (•Semiconductor  devices,  Transis- 
tors, (•Transistors.  Silicon).  Im|t«rities. 
Diffusion.  Processing.  Manufacturlag  methods. 
Metal  coatings.  Gold.  Silver.  Vapbv  plating. 
Phosphorus  compounds.  Oxychloride^i  Esters. 
Borates,  Silicates,  Evaporation.  Photoengrav- 
ing. Very  high,  frequency.  Pyrolysi>.  Design. 
Electrical  properties.  H 


!•  il 


A  phosphorus  oxychloride  source  is  Med  for  n 
type  impurity  diffusions,  and  an  n-jlropyl  borate, 
etch  solution  has  been  worked  out  f^r  P  type 
impurity  diffusions.   Gold  and  silvfr  are  bei^g 
evaluated  for  over-the-oxide  metall^kiflg  by 
evaporation.   Difficulties  in  etchisg  the  metal 
between  base  and  emitter  stripes  hate  been  en- 
countered due  to  the  narrow  spacing^   A  modified 
disc  power  package  will  be  used  in  i^e  fabrica- 
tion of  this  device.   Initial  testsikt  250  mega- 
cycles Indicate  good  performance.   ||^uthor) 
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Microwave  Associates,  Inc.,  Burlin. 
BROADBAND  MICROWAVE  POWER  LIMITERS. 
Quarterly  rept.  no.  3,  1  Jan-31  Mar 
by  R.  Tenenholtz.  31  Mar  64,  25p. 
Contract  N0bsr89462,  Proj.  SR0080302 

Unclassified 


n.    Mass. 

Task   9637 
Ceport 


Descriptors!      (•Limlters,    Broadb^aij),    Circuits, 
Diodes    (Smei  conductor) ,    Inductanc«,i    Electrical 
impedance.    Coaxial    cables,    Variact|4r   diodes, 
X   band,    S   band,    L   band.    Solid    statie   physics, 
Capacitance,    Radiofreqneney,    Crystj^l 
rectifiers. 


Theoretical    aspects    dealing  with    scaiting   low 
power    prototype    limlter   designs    to   hiigher   power 
versions    are   covered.      In    addition.   |«xperimental 
results    covering   various    portions    of^  jantici  pated 
final    design    configurations    are   alsa il ncluded. 
This   deals   with   such   items    as   bias    q^ystals    and 
insultated   diode  mounts.      In    additloiil,    1-kw 
operation    performaice  on    a.i   L/S-ba.id   unit    Is 
also   described.      (Author) 
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Radio  Corp.  of  America,  Camden,  N. 
LOW  COST  ARMY  fICKOMOOULE  PKOGKAM. 
Quarterly  rept.  no.  1,  1  Jnly-30  Sep  63, 
by  P.  Margolin.  30  Sep  63,  43p. 

Contract  DA36  039AMC03259E,  DA  Proj.  3A99  15  005 

Unclassified  report 
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This  program  is  directed  toward  establishing  de- 
sign criteria  for  low-cost  linear  and  digital 
modular  assemblies  by  combining  the  best  fea- 
tures of  the  micromodule  packaging  technique 
with  microelectronic  techniques  and  devices 
employing  solid  silicon,  thin  films  and  hybrid 
circuits.   The  MICROUAC  computer  was  studied  and 
an  appropriate  functional  assembly  (the  Timing 
Level  Generator)  was  selected  to  serve  as  the 
demonstration  vehicle  for  the  low-cost  micro- 
module.  The  monolithic  silicon  device  was 
chosen  as  the  best  approach  for  achieving  low- 
cost  modules.   A  survey  of  digital  devices  manu- 
factured by  nine  semiconductor  companies  revealed 
that  Motorola, (MECL)  and  Fairchild  (Micrologic 
II)  have  off-the-shelf  devices  which  can  meet 
the  performance  requiremtns  of  the  MICRORAC 
computer.   A  module  structure  was  selected-  which 
would  have  28  internal  riser  wires  of  which  20 
emerge  from  the  bottom  face.   Two  possibilities 
for  the  leads,  one  a  12-terminal  frame  and  the 
other  a  14-terminal  lead  frame,  were  under 
evaluation.   A  28-notch  interconnection  wafer 
was  proposed  as  a  preliminary  design.  (Author) 
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Radio  Corp.  of  America,  Camden,  N. 
LOW  COST  ARMY  MICROMODULE  PROGRAM. 
Quarterly  rept.  no.  2,  1  Oct-31  De 
by  P.  Margolin.  31  Dec  63,  40p. 
Contract  DA36  039AMC03259E,  Proj. 

Unclassif 

Descriptors:  (•Modules  (Electro 
miniaturization  (Electronics)), 
devices.  Modules  (Electronics)), 
cults,  Costs,  Reliability,  Perfo 
ering).  Timing  devices,  Packagin 
electronic  equipment,  Thin  films 
devices),  Silicon,  Research  prog 
tion.  Operations,  Design,  Timing 
Linear  systems.  Digital  systems, 
devices.  Computer  logic.  Model  t 
ing.  Linear  systems.  Feasibility 
Gates  (Circuits),  Transmitter  re 
Printed  circuits.  Computers. 
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The  selected  functional  assembl 
computer,  the  Timing  Level  Gene 
yzed;  and  Tour  module  types  wer 
satisfy  its  requirements.   The 
either  2,  3,  or  4  Integrated  Ci 
and  one  interconnection  wafer. 
Circuit  Package  having  14  leads 
a  compatible  unit  for  assembly 
module.   Each  terminal  of  the  p 
with  an  alternate  riser  wire  of 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIP»«ENT 


slgi  rules  are  established  for  allocating  pin 
functions  in  the  28/30  aodule.  for  allocating 
terainal  leads  of  the  integrated  cirwjit  packages 
and  for  employing  intra«odule  intercbnnection 
wafers.   Results  indicate  that  for  an  employing 
intraaodule  interconnection  wafers.   Results  in- 
dicate that  the  28/20  module  asseably  will  satis- 
fy the  low-cost  objective  of  this  prograa, 
because  standard  logic-element  monolithic  de- 
Tices  are  available  in  suitable  flat  packages; 
and  instant  compatibility  of  the  integrated  cir- 
cuit package  and  module  is  obtained  by  substitut- 
ing a  apeeial  lead  frame  in  the  vendor's  standard 
product.   Each  module  employs  only  one  of  two 
standardized  interconnection  wafers.   The  logic 
content  of  the  28/20  module  assembly  has  a  densi- 
ty of  at  least  5  times  greater  than  the  standard 
12-lead  micromodule.   (Author) 
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OTS  price  $5.60 

Chatham  Electronics  Div.  Tung-Sol  Electric  Inc., 

Livingston,  N.  J. 

ELECTRON  TUBES  RADIATION  RESISTANT  PILOT  LINE 

PRODUCTION,  , 

Quarterly  progress  r^pt.  no.  2.  1  Sep-30  Nov  63. 

by  F.  B.  Parks  and  John  F.  Grimm,   31  Dec  63. 

59P- 

Contract  DA36  039AIIC0U76E 
"i  Onclaialfied  report 

Descriptors:   (•Electron  tubes,  Radiation 
damage),  (•Radiation  damage,  Electron  tubes). 
Manufacturing  methods.  Production,  Glass  seals. 
Holding,  Processing,  Vacuum  apparatus.  Life 
expectancy.  Temperature,  Test  equipment  (Elec- 
tronics), Aging  (Materials),  Gain,  Voltage, 
Thermal  stresses.  Heating,  Electron  tube  parts. 
Industrial  equipment. 

Efforts  were  continued  on  a  program  to  establish 
a  pilot  line  production. capabi lily  for  producing 
nuclear  radiat ion-tesistant  electron  tube  types 
60801(6,  6360,  5886  and  6205.   Improvements  were 
made  to  the  stem-mhking  and  glass-sealing  equip- 
ment, as  well  as  tb  the  stem-forming  molds.   The 
techniques  and  profcesses  pertaining  to  both  these 
operations  were  motdified  in  line  with  the  indi- 
cated direction  of  higher  yield  and  lower  shrink- 
age.  Work  has  prosceeded  with  the  design  and 
construction  of  eqiuipment  essential  to  Phase  II 
siich  as:   the  high  temperature,  dual  vacuum  ex- 
haust station;  the  500  C.  life  test  kit;  power 
preheaters,  static  characteristics  sets,  aging 
racks,  and  a  voltage  gain  test  set;  and  modifi- 
cation to  the  pinch  press  type  sealing  machine 
for  the  5886  tube.   (Author) 
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Chatham  Electronics  Uiv.,  Tung-Sol  Electric, 
Inc.,  Livsingston,  N,  J. 

PRODUCTION  ENGINEERING  MEASURE  FOR  TlfPE  7890 
SUPER  POWER  HlfUROGEN  THYHATRON.    ^ 
Quarterly  progress  rept.  no.  7,  8  Sep-7  Uec  63, 
by  C.  L,  Shackelford.   7  Dec  63.  23p. 
^Tontract  UA36  039sc85984 

Unclassified  repojrt 

-Descriptors:   ("Thyrat rons ,  Hydrogen).  Tests, 
Life  expectancy.  Electron  tube  parts.  Titanium, 
Aging  (Materials).  Cathodes  (Electron  tubes). 
Production,  Manufacturing  methods.  Rartiofre- 
quency  power. 

Work  to  produce  a  satisfactory  tube  using  the  13 
slot  grid  structure  was  continued.   Tubes  #5  and 
#6.  started  during  the  previous  period,  were 
processed.   Tube  #6A  was  lost  during  brazing 
operations.   Tube  #7  was  assembled,  processed. 


tested  aad  operated  sucessfully  for  560  hours. 
at  Operation  (l)  life  test  conditions.   Another 
lube.  #8.  also  having  the  13  slot  griH  had  its 
envelop  assembled  at  the  end  of  the  period. 
(Author) 
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Sylvania  Electric  Products  Inc..  Waltham.  Mass. 

RADAR  INTERFERENCE  STUUY. 

by  Whiter  B.  Mills  and  J.  F.  Clark.  Apr  64,  85p. 

Contract  AF19  604  8^84 

ESD  TUR64  240         Unclassified  report 

Descriptors:   ("Radar  interference.  Theory). 
Search  radar.  Circuits.  Frequency  shift. 
Moving  target  indicators.  Plan  position 
indicators.  Rs'lar  echo  areas.  Air  traffic 
control  systems.  Doppler  radar.  Meteorological 
parameters.  L  band.  Ground  controlled  approach 
radar.  Experimental  data,  Photographs. 

The  electrical  signatures  of  a  particular  type 
of  radar  interference  called  angels  were  studied 
in  detail  rturjng  a  three-year  program  using  the 
rartar  facilities  at  Fort  Dawes.  Boston  Harbor. 
The  types  studied  were  single  angel,  group  angel, 
an-i  misscellaneous.   Based  on  the  electrical 
signatures  obtained  during  the  early  part  of  the 
program,  circuits  were  developed  and  implemented 
to  eliminate  the  single  and  group  types  from  the 
FPS-8  (L-Band)  MTI  radar  outputs.   Cancellation 
experiments  as  well  as  the  circuits  used  are 
(liscusseH  in  detail.   A  physical  model  is  pre- 
sented to  account  for  the  single  angel  returns. 
Among  other  properties,  the  model  accounts  for 
the  angel  beamwidth  relative  to  normal  targets 
ana  the  doppler  shifted  angel  spectrum  un- 
accompanied by  any  visible  translation.   The 
creHibility  of  the  theoretical  model  describing 
single  angels  is  based  on  the  experimental  re- 
sults.  Experiments  which  coulrt  provide  a  more 
definitive  confirmation  of  the  theory  are 
suggested.  (Author) 
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General  Electric  Co.,  Pittsfielrf,  Mass. 

STUDY  OF  ANTENNA  AXIS  CONFIGURATIONS  FOR  SATELLITE 

TRACKING  AND  CONTINUED  STUDY  OF  TRANSPORTABLE 

ANTENNA'SYSTEMS. 

Quarterly  rept.  no.  2,  1  Oct-31  Dec  63. 

by  M.  Howe,  R.  Garcia,  W.  Neubert,  C.  Wales  and 

W.  Quick.  29  Apr  64,  3l6p. 

Contract  DA36  0390AMC03333B.  ProJ .  62230PM63 

916127 

Unclassified  report 

Descriptorsi   (•Antennas,  Guided  missile  track- 
ing systems).  Antenna  components.  Motion, 
Tracking,  Supports,  Parabolic  antennas, 
Servomechanisms,  Azimuth,  Elevating  gear. 
Mathematical  models.  Equations,  Servo  ampli- 
fiers, Mobile. 

The  Analytical  Study  of  Antenna  Axis  Configura- 
tions considered  the  Azimuth-Elevation  (AZ-EL), 
X-Y,  Differential,  Equatorial  and  3-Axi s  mounts 
(The  Ball-joint  Mount  will  be  covered  in  the 
Final  Report).   Equations  are  developed,  curves 
plotted,  and  Illustrations  presented  to  allow 
comparison  of  the  areas  of  the  stady.   A  suaaary 
of  the  antenna  survey  aad  analytical  study  is 
presented  for  use  by  systems  and  project 
engineers.   The  Reliability  and  Availability 
section  provides  the  necessary  fundaaentals  and 
application  inforaatlon  for  the  prediction  or 
deteraination  of  tracking  antenna  reliability. 
The  Environaental  Conditions  and  Requlreaants 
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V 

ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 

rizes  app 


section  which  follows  suaaarizes  8|0  presents  a 
comprehensive  introduction  and  guite  to  the 


antenna  designer  or  application  eni| 
subject.   (Author) 


AD-439  425 


Div,   8 

OTS  price  $5,60 


Ineer  on  this 


IlllBvls  0.,  Drvana,   Engineering  I  cperiaent 
Station, 

MEASUREMENT  OF  THE  PHASE  CENTERS  Olt  ANTENNAS, 
by  John  D.  Dyson  and  Robert  E.  Grilwold,  Dec  63, 
54p.  TR66  I 

Contract  AF33  657  10474.  ProJ,  62781  Task  6278  01 

Dnclassifleaj report 

Descriptorst   (•Log-periodic  ant^(inas,  Phase 
(Electronics)),  Antenna  radiation! pa tterns. 
Detectors,  Phase  studies,  Recordlhg  equipment, 
Dipole  antennas.  Conical  antennai.  Spiral 
antennas.  { 

There  are  iiany  antennas,  including  the 'log- 
periodic  a)id  log-spiral  antennas,  that  do  not 
have  a  unique  phase  center.   For  these  antennas 
an  ''apparent  phase  center''  is  defined  over  a 
limited  range  of  space  surrounding  ! the  antenna, 
A  measurement  technique  has  been  daveloped  that 
will  permit  automatic  plotting  of  Modified  phase 
patterns  from  which  the  effective  d»sitioB  of 
this  "'apparent  phase  center-'  aayl^e  determined. 
This  technique  requires  the  use  of  Unly  standard 
antenna  pattern  recording  equipment  and  a  detect- 
or which  is  sensitive  to  the  aapli^«de  and  to 
the  phase  of  the  radiated  field  of  the  particular 
antenna  under  consideration.   Devii|tioBs  of  these 
patterns  froa  a  unit  circle  on  a  pdlar  plot  or 
straight  line  on  a  rectangular  ploi;.(or'as  a 
aodif icatioB,  froa  the  aaplitude  pattern)  aay  be 
interpreted  froa  curves  supplied,  t*  show  the 
position  of  the  phase  center  with  riespect  to  the 
known  center  of  rotation  used  to  obtain  the  pat- 
terns.  Using  only  slightly  aore  cd^plex  equip- 
ment, a  variation  in  the  system  wlL*  peralt  the 
phase  center  to  be  deterained  dired(ly  at  any 
angle  of  observation  around  the  antenna.   This 
aodified  systea  aay  be  servo-controi^led  to  pro- 
vide an  autoaatic  plot  of  relative  l^osition  of 
the  apparent  phase  center.   The  systea  can  aa- 
terially  reduce  the  tiae  required  to  deteraine 
the  phase  center  of  antennas  and  should  be  a  use- 
ful tool  In  the  study  of  those  antejrinas  for  which 
a  phase  center  does  not  exist,   (Aujthor) 


AD-439  440 


Div,   8.  7 

OTS  price  $3-60 


Lockheed  Missiles  and  Space  Co..  Sv 
THE  DESIGN  AND  ANALYSIS  OF  ELECTRI 
ELECTRONIC  SYSTEMS  BY  MEANS  OF  DIG 
AN  ANNOTATED  BIBLIOGRAPHY 
coap,  by  Charlie  M.  Pierce.  Sep  63. 
2  60  63  2;  SB63  65 


cAl 


Contract  NOw63  0^50C 


Unclassified 


inyvale.  Calif. 
i,L 

lltAL  COMPUTERS: 

I 

34p.  Rept.  no. 
Report 


Descriptors:   (•Electrical  netwoils. 
Siaulation),  (•Electronics,  Siaul4tion), 
(•Bibliogfaphies ,  Electronics),  C**Circuits, 
Design).  Networks.  Digital  coaput!<rs.  Electrical 
equipment,  Electronic  equipment,  digital 
systems,  Analog  systems.  Analog  QOmputers, 
Power  equipment. 

Computerized  methods  of  designing  Md  analyzing 
electrical  and  electronics  systems  tre   being 
used  with  increasing  frequency  beci|4se  of  the 
demand  for  aore  complex  and  more  efl^icient 
systems.   This  publication  consist^  of  63 
references  dealing  with  the  applicajtion  of 
digital  computers  in  this  field.   Most  of  the 

jjlnuary  1958 


references  were  published  between 


and  June  1963.   The  references  are  alphabetically 
arranged  according  to  the  first  author.   Indexes 
are  included  for  corporate  author,  personal 
author,  and  subject.   (Author) 


AD-439  484 


Div,   8.  15 
OTS  price  $1 .60 


Lincoln  Lab.,  Mass.  Inst,  of  Tech,,  Lexington. 

SCATTERING  MATRIX  OF  A  MODIFIED  (FIVE-PORT)       ' 

TURNSTILE, 

by  J,  A,  Kostriza,  24  Apr  64.  18p.  Group  rept, 

1964  20 

Contract  AF19  628  500 

ESD  TDR64  51  Unclassified  report 

Descriptors:   (•Microwave  networks,  Matrix 
algebra). 

The  scattering  matrix  of  a  five-port  Junction 
(modified  turnstile,  where  the  two  orthogonal 
TE11  modes  in  circular  guide  are  replaced  by  a 
single  TEM  or  coaxial  mode)  is  obtained,  using 
the  symmetry  properties  of  the  Junction.   (Author) 


AD-439  485 


DIv,   8 

OTS  price  $3.60 


General  Electric  Co,,  Syracuse,  N,  Y. 
PRODUCTION  ENGINEERING  MEASURE  ■'FOR  THE  MANUFAC- 
TURE OF  DEFLECTRON  DEVICES. 

Quarterly  progress  rept.  no,  6,  I4  Aug-H  Nov  63, 
by  W.  J,  Noroski,  Jr.,  U  Nov  63.  36p. 
Contract  DA36  039SC86731     "^ 

Unclassified  report 

Descriptors:   (•Cathode  ray  tubes.  Manufactur- 
ing methods).  Deflection,  Design,  Vapor  plat- 
ing, Aluminum,  Metal  coatings.  Vacuum,  Indus- 
trial equipment,  Vacuum  apparatus,  Electrodes, 
Production. 


This  Is  the  Sixth  Quarterly  Report  describing 

the  progress  of  .the 

USAEMA  contract 

,  Production 

Engineering  Measure 

for  the  Manufacture  of  De- 

flectron  Devices. 

The  major  portion  of  this 

work  period  was  devoted  to  the  prep 

aratlon  of 

engineering  samples 

and  further  refinement  of  the 

evapotatlon  technlq 

ue.   Evaporation 

equipment    < 

has  been  completed 

and  put  into  ope 

ration.   All 

parts-  necessary  for 

the  completion 

af  the  program 

are  either  on  hand 

or  ordered  to  be 

supplied  by 

approved  vendors  as 

required.   Test 

and  per- 

formance  characterl 

sties  for  the  th 

ree  models  of 

the  Deflectron  are 

being  finalized. 

(Author) 

AD-439  486    Div. 

8 

OTS  p 

rice  $1.60 

Cornell-Uubilie 
Pac^ific  Electri 
PRODUCTION  ENGI 
TION  OF  SILICON 
MCNT. 

QuaTterly  rept, 
by  J.  J.  O'Oonn 
Contract   DA^6  0 

Descriptors  t 
methods),  (•$ 
Production.  M 
Glass,  Microm 
Aluminum  comp 
plating. 


r.  Electronics  Div.,  Federal 
c  Co. .  Norwood .  Mass  . 
NEERING  MEASURE  FOR  THE  PR0DUC> 
MONOXIDE  CAPACITORS  MICROELE-  . 

no.  3.  30  Nov  63-29  Feb  64. 
or.   29  Feb  64.  Up. 
39AMC01478E 

Unclassified  report    -* 

(•Capacitors.  Manufacturing 
ili'con  compounds.  Capacitors), 
onoxides,  Industrial  equipment, 
iniaturizat ion  (Electronics), 
ounds.  Oxides,  Jigs.  Vapor 
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The  microcircuit  Jig  and  deposition  monitor  were 
received  and  installed,   A  great  deal  of  refitt- 
ing and  adjusting  was  required  before  this 
equipment  could  be  satisfactorily  operated. 
Capacitors  were  made  on  glass  substrates  and 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


glazerf  aluaina  subttratet  that  kave  reafonable 
£apacitaace  and  dissipation  factors  as  Measured 
at  rooB  teaperature.   However,  the  aluaina 
■Icroaodule-substrate  capacitor  has  capacitance 
and  dissipation  that  are  very  high.   (Author) 


AD-i39  X9i 


DiT.   8,  26 
OTS  price  $1.60 


6*B«ral  Elactrlc  Co.,  Owensboro,  Ky. 

7486  CERAMIC  TRIODE  PRODUCTION  ENGINEERING 

MEASURE. 

0«art*rl7  progress  rept.  no.  6, 

by  J.  D.  Marshall.  31  Dec  63,  20(i. 

CoBtract  DA36  039SC86738 

Unclassified  report 

Descriptors:   (•Trlodes,  Production).  Life 
expectancy.  Test  eqnipaent  (Electronics). 
Vacana  piaps.  Tests,  Diffnsion  puaps.  Ceraalc 
aaterials.  Electron  tube  parts.  Ultra  high 
freqnency.  Super  high  frequency,  Electron  tube 
heaters.  Tables,  Tests. 

The  preproductlon  phase  has  been  coapleted.   Life 
tests  have  been  coapleted  in  which  effects  of  ion 
puap  Taeuua  exhaust  equipaent  are  coapared  with 
oil  diffusion  exhaust.   Preparation  of  the 
Quality  Control  and  Inspection  Manual  is  in 
process.   (Author) 


AD-439  503 


DiT.   8 

OTS  price  l5.60 


Georgia  Inst,  of  Tech..  Atlanta.  Engineering 
Experiment  Station. 

ELECTRONIC  EQUIPMENT  INTERFERENCE  CHARACT^mS- 
TICS-COMMUNICATION  TYPE. 

Quarterly  rept.  no.  4.  15  Not  63-15  Fob  bA. 
by  0.  H.  Ogburn,  E.  E.  Donaldson,  Jr..  P.  T. 
Spence  and  C.  W.  Stuckey.  15  Feb  64,  52p. 
Kept.  no.  25 

Contract  DA36  039AMC02294E.  ProJ .  3B24  01  001 

Unclassified  report 

Descriptors:   (•Radio  receiTers,  MicrowaTe 
equipaent).  ("MicrowaTe  equipaent.  Microwave 
spectroscopy).  (»Microwave  spectroscopy, 
Radio  receiTers).  Test  aethods.  Matheaatical 
aodels.  Mixers.  Haraonics.  Fourier  analysis, 
Diodes  (Seaiconductor) ,  Triodes,  Test  aethods. 
Test  equipaent. 


ties  are  considered.   Mixer  theory  is  discussed 
for  a  Tacuua  tube  triode  aixer.   Data  taken  on 
a  6J4  triode  aixer  are  coapared  to  responses 
coaputed  by  a  preTlously  doToloped  prediction 
technique  applicable  for  diode  aixers.   This 
coaparison  indicates  that  the  prediction  techni- 
que is  TUlid  for  Tacua  tube  aixers  of  the  type 
tested.   (Author) 


PARAMETRIC  AMPLIFIER. 
Final  rept..  1  July  61-31  Jen  64. 
by  Peter  G.  ETerett.  Roy  A.  Larson  and  Charles  6. 
Nelson.  31  Jen  64.  123p.  Rept.  no   10 
Contract  DA36  039SC88915,  Task  IG6  22001A055  04 

Unclassified  report 

Descriptors:   (•Paraaetric  aaplifieri. 
Electron  beaas),  (•MicrowaTe  aaplifiers. 
Design).  L  band.  Cyclotron  woTes,  Puaping 
(Electronics).  Magnetic  fields.  Cathodes 
(Electron  tubes).  Helixes.  Molybdonua. 
TruTeling  waTO  tubes. 

Nork  on  a  non-degenerate  electron  beaa  paraaetric 
aaplifier  is  described.   Because  of  sources  «f 
electron  beaa  noise  unsuspected  at  the  beginning 
of  the  project,  the  original  aia  of  a  high-fre- 
quency non-degenerate  aaplifier  was  aodified  to 
the  doTolopaent  of  a  DC-puaped  aaplifier  with 
a  high  cathode  aagnetic  field  operating  at  L- 
band.   A  suaaary  of  a  feasibility  study  of 
traTeling-waTO  tubes  operating -with  the  sloVj 
cyclotron  aode  is  included.  (Author) 


AD-439   528 


DlT.      8 

OTS   price  $6.60 


"Electrical    Engineering   Research  Lab.,    U.    of 
Illinois.    Urbane.  _„ 

RESEARCH    STUDIES   ON   PROBLEMS    RELATED   TO 

ANTENNAS.  .    _         __    u__    z.q 

Quarterly   progress    rept.    no.    5>    1    Sep-30   Not   bj, 

IVmti'Jlrh   657   10474.    ProJ.    6278.    T.sk   6278  01 

Unelaseifled  report 

Descriptors!   (•Antennas.  Scientific  research), 
Helical  antennas.  Log  periodic  antennas.  Slot 
antennas.  Spiral  antennas,  Design,  Elootro- 
■egnetic  fields.  Antenna  radiation  patterns. 
Direction  finding.  Airborne,  Veractor  diodes. 
Preaapliflers,  WeToguides,  Lens  antennas.  \ 


AD-439  585 


DiT.   8 

OTS  price  11.60 


Boaac  DIt.,  Varlan  Associates.  BoTorly,  Mail. 
BL-221  70  Gc  MAGNETRON  PRODUCTION  ENGINEERING 

MEASURE.  ,    ^        a 

Quarterly  progress  rept.  no.  10,  6  Not  o3- 
6  Feb  64, 

by  Robert  C.  Sibley.  6  Feb  64i  17p. 
Contract  DA36  039SC85974 

Unclassified  report 

Descriptors:   (*M8gnetrons ,  Extreaely  high 
frequency).  Production,  Manufacturing  aethods, 
Tests,  Life  expectancy,  EnTlronaental  tests, 
Tables. 


EloTon  tubes  were  built  using  th 
anode  processing  and  cathode  ano 
Tubes  nuabered  69,  72,  73,  74,  e 
aTsilable  for  preproductlon  test 
Buaber  73  coapleted  the  6p0  cycl 
quireaent  satisfactorily.   Tubes 
and  74  plus  a  spare  tube  nuaber 
satisfactorily  for  all  speclfica 
except  life,  shelf  storage,  and 
diaenslons.   A  new  hob,  B-6,  was 
nuaber  78  was  coapleted  to  test 
of  this  new  hob.   The  frequency 


e  flBsl  design 
de  diaenslons. 
nd  76  were  aade 
Ing.   Tube 
e  life  test  re- 

nuabered  69,  72, 
76  were  tested 
tion  reqiireaents 
aechanical 

aade.   Tube 
the  frequency 
was  high.  (Author) 


AD-439  520 


DlT.   8 

OTS  price  |10.10 


Zenith  Bedlo  Corp.,  Chicago.  III. 
DBfELOPMENT  OF  A  HIGH  FREQUENCY  ELECTRON-BEAM 


AD-439  615 


DlT.      8 

OTS    price  $1.60 


S4 


RAND   Corp.,    Santa  Monica.    Calif.  

THE   EFFECT  OF  IONS   ON   LF   AND   VLF   PBOPAGATION  IN 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


AN    ABNORMALLY  IONIZED   ATMOSPHERE, 
by  C.    M.    Craln    and  H.    G.    Booker. 
Kept.    no.    RM403IPR 
Contract.  AF49   638   700 


Unolassifi  ti   report 

0escript9Yst      (•Ionospheric  pr( pagatlon. 
Attenuation),    Radio   transalssiiil.    Low   frequency. 
Very    low   frequency.    Ions,    Radio    signals. 
Absorption,    Ataosphere,    Reflection. 


Mar  64.    13p. 


AD-439  629 


OlT.      8.    12 

OTS   price  $19.75 


State  Univ., 


Physical  Science  Lab.,  New  Mexico 

DniTersity  Park. 

FLUSH  AND  NONFLUSH  MOUNTED  TELEMETRY  ANTENNAS 

FLUSH  MOUNTED  COMMAND  CONTROL  ANTENNAS  S-BAND 

AND  C-BAND  BEACON  TRANSPONDER  ANTENNAS  ANTENNA 

SYSTEMS  FOR  SPECIFIC  MISSILES.  PROBES  AND 

SATELLITES. 

Final  rept.,  1  Jan  6O-3I  Mar  63, 

by  Henry  D.  Weinsehel  and  fl.  i.  Hiiat.  I5  Oct  63. 

33 5p.  X 

Contract  AF19  604  6198 

Dnclassif iMd  repott 


Descriptors 
research) , 
antennas) , 
lag  antenna 
Coaaand  and 
Beacons,  Tr 
Guided  aiss 
Mechanical 
Electrical 
Standing  we 
terns,  TabI 
high  freque 


t  (• 
(•Scl 
(•Ant 
s.  So 
cent 
anspo 
lie  a 
drawl 
iaped 
TO  ra 
es,  N 
ncy 


Rocke 

entlf 

ennas 

undln 

rol  s 

nders 

ntenn 

ngs, 

ance, 

ties, 

eight 


t  antennasL  Scientific 
ic  research,  Rocket 
,  Space  pr|)|bes),  Teleaeter- 
g  rockets,! Instruaentat ion, 
ysteas,  S  bend,  C  band, 
,  Satellite  antennas, 
as,  Oltrahtyh  frequency. 
Electrical^  properties. 
Frequency^  Voltage, 
Antenna  rediation  pat- 
Loop  antennas,  Very 


Research  concerned  d 
for  research  rockets 
struaentatlon  systea 
rockets  including  Ae 
Asp,  Astrobee  and  su 
Short  descriptions  0 
not  part  of  this  con 
ere  included.  The  c 
subject  aatter  rathe 
A  photograph  and/or 
for  each  antenna  dis 
characteristics  of  t 
ere  presented  by  lap 
curTOs,  by  VSNR  Ters 
patterns  of  the  prin 
power  contour  plots. 


OTelopaent  o 
and  associa 
s  and  instal 
robee.  Cajun 
ch  other  roc 
f  antenna  sy 
tract,  but  a 
ontents  are 
r  than  chron 
asseably  dre 
cussed.  The 
he  Tarious  a 
edance  versu 
us  frequency 
ciple  plane 
(Author) 


f  fentenna  designs  , 
t*d  ground  in- 
lii^ion  in  research 

Spaerobee,  Exos. 
kdts  as  directed. 
si eas  which  were 
re  of  interest, 
att^anged  by 
olegical  order, 
wlig  is  proTlded 

Electrical 
ntenna  types 

I'requency 

iirTos,  by 
ci^^s  and  by 


/  T  EXTREMELY 


AD-439  640  DlT.   8.  25 

OTS  price  $1.10 

Israel  Inst,  of  Tech.  (Haifa). 

RESEARCH  ON  ELECTROMAGNETIC  NOISE 

LON  FREQUENCIES. 

Suaaary   rept.    no.    1,    Aug  61-May   6i{\ 

by   N.    Robinson  and   U.    Galil.      May 

Contract   AF61  JD52   555 

AFCRL   64  352  Unclassif iei<(   report 

DescrlDtortt      (•Noise.    Extreaely]  j low  fre- 
quency),   (•Electroaagnetic  waves|.    Ionospheric 
propagation),    Measureaent,    Audloilreqneney , 
Nhlstlers.    Theory,    Analysis, 


43.  8p. 


Audloilre^ 


Data  of  electroaagnetic  noise  at  5j  Kcps  hsTO 
been  continuously  recorded  since  A;i4gust  1962. 
FroB  these  data  an  aaelysls  of  resjearch  on 
electrosugnetlc  Bolse  et  extreaelyi  low  fre- 
queacles  has  beee  aade  and  resultSMhaTe  been 
published  In  Tarious  JourBals.   (Apithor) 


AD-439  645 


DlT.   8 

OTS  price  II.60 


Electroaagnetic  Technology  Corp.,  Polo  Alto, 
Calif. 

FREQUENCY  CONVERTER  UNITS  FOR  L-BAND.  S-BAND, 
C-BAND,  AND  X-BAND. 

Interia  doTelopaent  rept.  no.  10,  I-30  Apr  64, 
15  May  64,  15p. 

Contract  N0bsr89536,  ProJ.  SF0100201,  Task  9294 

Daclasslfled  report  i 

Descriptors!   (•Frequency  conTerters,  Produc- 
tion), L-bnnd,  S-bend,  C-band,  X-band,  Diodes 
(Seaiconductor),  High  pass  filters.  Klystrons. 
Modulators,  Crystal  oscillators.  Standing  wbto 
ratios.  Attenuation. 

The  aatch  of  the  L-band  version  of  the  3  db  hy- 
bird  four-crystal  conTerter  using  cutoff  IN53B 
crystals  was  significantly  laproTed  to  Talues 
Tory  close  to  specification.   The  double-balanced 
aodttlator  based  on  the  TE1 1  aode  in  coaxial  line 
was  constructed.   Preliainary  tests  were  begun 
using  four  curoff  1N53B  diodes.   Dp  conTorsion 
with  a  loss  of  12  db  was  achioTed  in  spiet  of 
soae  difficulties  in  aetching  the  input  end  out- 
put ports.   Nork  wes  continued  on  the  distributed 
crystal  holder  approach,  with  four  cutoff  IN53 
crystals.   A  acre  sophisticated  holder  was  aade 
that  enabled  L.  0.  power  (HF  bias)  to  be  applied 
to  the  crystals.   The  results  look  proalslng 
nnd  work  Is  continuing.   laproTed  rectangular 
high  pass  filters  were  designed  and  ere  being 
ianufactnred.   SeTeral  Torsions  of  frequency  con- 
Terters wore  readied  and  sent  to  the  NaTal  Re- 
search Laboratory  for  exaaination  and  display 
Three  developaentel  klystrons  were  dellTored 
for  rhe  L.O.  frequencies  of  28.5,  31.0,  and  31.5 
Gc.   (Author) 


AD-439  649 


DlT.   8 

OTS  price  |15.00 


Albuquerque  Engineering  Ex- 


New  Mexico  UnlT.. 

periaent  Station. 

ELECTRIC  FIELDS  FROM  AIRBORNE  VERTICAL  AND 

HORIZONTAL  DIPOLES  AT  VERY-LOW  FREQUENCIES. 

by  A.  H.  Garry  Gibson.  Apr  64.  230p.  Rept.  no. 

Contract  Noar2798  01FBM 

Unclassified  report^ 

Descriptors:  ^ 

quency),  (•Very  lo.w  frequency.  Electric 
fields),  Antenna  radiation  patterns,  Ionos- 
phere, Reflection,  Diffraction,  Earth,  Gain, 
Polarization,  Experlaental  data.  Equations. 
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(•Electric  fields.  Very  low  fre- 
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OTS   price   $1.60 
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Harshaw  Cheaical  Co.,  CloTeland,  Okie.   . 
BES-EARCH  ON  PHOTOVOLTAIC  CELLS. 
Quarterly  progress  rept.  no.  7,  1  Not  63- 
31  Jan  64, 

by  Donald  j.  HerTey  and  Noraan  E.  Heyerdahl. 
Feb  64.  15p. 

Contract  AF33  657  7916,  ProJ.  7885,  Task  7885  02 

■DBClassif led  report 

Report  on  Research  in  Solid  State  Physics. 

Descriptors!   ("Solar  cells.  Scientific 
research),  Seaiconducting  filas,  Cadaiua 
•Hoys,  TelluriuB  alloys.  Vapor  plating, 
Vacuua  apparatus,  Molybdenna,  zinc,  Aluainua, 
GalliuB,  Indiua,  lapurities.  Heat  treataent, 
Besietance  (Electrical),  Electrical  properties. 

The  work  was  initiated  to  study  the  fabricetioa 
and  principal  features  of  thin  fila  solar  cells 
based  on  aaterials  other  then  CdS.   in  preTlowt 


Division  9  -  FLUID  MECHANICS 

quarters  CdS:Se,  CdSe.  ZnSe  and  GaSAs  have  been 
exaained.   Sone  effort  has  also  been  directed 
to  the  preparation  of  suitable  filas  of  CdTe  by 
vacuua  coevaporat ion.   Daring  this  quarter  the 
work  involved  the  folloNing  aspects  of  the  CdTe 
thin  filB  solar  cell.   The  high  contact 
resistance  observed  between  evaporated  CdTe  and 
■olybdenuB  was  circumvented  by  the  inclusion  of 
evaporated  layers  of  Zn,  Al,  Ga,  In  or  ln2Te3 
between <the  CdTe  and  the  aolybdenuB.   A  prograa 
was  devised  to  exanine  the  essential  features  of 
the  chemistry  of  CdTe  photovoltaic  barrier 
foraation  in  aqueous  solution.   Special  apparatus 
was  designed  and  constructed  for  this  purpose, 
m  addition  various  GaAs  evaporated  filaswere 
annealed  at  temperatures  up  to  550  C  to  ascertain 
the  effect  of  doping  and  annealing  upon  polycrys- 
talline  GaAs  fil«s.  (Author) 


AD-439  69* 


Div.   8,  26 
OTS  price  $7.60 


Cievite  Transistor   Products,    Walthan,    Mass. 
PRODUCTION    ENGINEERING   MEASURE    FOR   THE   IMPROVE- 
MENT   OF   GERM\NIUM    \LLOY    POWER    TRANSISTORS. 
Quarterly    progress    rept.    no.    6.    31    July-31    Oct 

by'jer'cBiah    A.    LoCohte.    31    Oct    63,    75p. 
Contract    DA36  039SC8672* 

'  Unclassified    report 

Descriptors:      ("Transistors,    Germaniun), 
(•Manufacturing   methods.    Transistors).    Produc- 
tion.   Chemical    milling.    Machining.    Electric 
currents.    Electrolytic    polishing.    Surface 
properties.    Oxides,    Tests,    Thermal    stresses. 
Acceleration,    Ultrasonic    radiation.    Life   expec- 
tancy. 


AD-A39  808 


Div.   8 


Div.   S 

OTS  price  $11.00 


Technical  Research  Group.  Menlo  Park.  Calif. 

DEVELOPMENT  AND  TESTING  OF  HF  MIRE-GRID  LENS 

ANTENNA.   VOLUME  I. 

Fina 1    rept. .  .    ^ 

by  R.    L.    Tanner.    E.    M.    T.    Jones,    M.    G.    Andreasen 

and   E.    D.    Sharp.      Mar   6*,    U7p.      Rept.    no. 

RD6*  33 

Contract   ARDS598.    Proj.    113   23    ID.    TRG-Mest 

Proj.  W102 

Unclassified  report 

Descriptors:   ("Lens  antennas.  High  frequency). 
Focusing.  Electromagnetic  waves.  Electric  wire. 
Antenna  radiation  patterns,  Refraction. 
Antenna  feeds.  Impedance  matching.  Teats, 
Direction  finding,  Design. 
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AD-439  "830 


Div.   8 

OTS  price  $3.60 


Datametrics  Corp..  North  Hollywood.  Calif. 

STUDY  OF  DNPOMEREO  PERSONNEL  TRANSMITTER 

TECHNIQUES. 

Research  contract  status  rept.  no.  3.  1  Feb- 

1  Mar  6A,  , 

2  Mar  H,    37p.  ^  / 
Contract  AF33  615  1130,  Task  433506  . 

Unclassified  report 

Descriptors:   (•Radio  transmitters.  Portable)/ 
Radiofrequency  oscillators.  Bandwidth,  Crystal 
oscillatorsr  Transistors,  Electrical  proper- 
ties, Operation.  Attenuation.  Limiters. 
Transistor  amplifiers. 


AO-439  833 


Div.   8 

OTS  price  $4.60 


Ballistic  Research  Labs..  Aberdeen  Proving  Grouad, 

Md. 

SHOCK  TUBE  TEST  OF  A  HORN  ANTENNA, 

by  George  A.  Coulter.  Oct  63.  42p. 

ROT  and  E  ProJ.  IMOIO5OIAOO6 

BRL  TNI515  Unclassified  report 

Descriptors:   (•Horn  antennas.  Shock  (Mechan- 
ics)), (•Shock  (Mechanics),  Horn  antennas). 
Pressure,  Piezoelectric  tranducers.  Models 
(Simulations),  Shock  tubes.  Loading  (Mechanics), 
Tests,  Instrumentation. 

The  results  from  air  shock  loading  a  model  of  ■■ 
inverted  horn  reflector  type  antenna  are  given 
for  incident  nominal  shock  overpressures  of  50, 
100,  and  160  psi.   The  data  are  presented  in 
the  form  of  pressure-time  traces  obtained  from 
piezo-electr ic  transducers  flush-mounted  at  sev- 
eral points  on  the  interior  wal'-  of  the  model. 
(Author) 
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AD-437  973 


Div.   9,  30 
OTS  price  $7.60 


Arnold  Engineering  Development  Center,  Arnold 
Air  Force  Station,  Tean. 

SOME  CONSIDERATIONS  IN  THE  DESIGN  OF  WATER- 
COOLED  NOZZLE  THROAT  SECTIONS  FOR  HIGH  TEMPERA- 
TURE, HIGH  PRESSURE  OPERATION, 
by  Henry  F.  Lewis  and  Dennis  D.  Horn,  Apr  64, 

73p. 

Contract  AF40  600  1000,  AHO  ProJ.  PL2289 

AEDC  TDR64  51  Unclassified  report 

Descriptors:  (»Wind  tunnel  nozzles.  Electric 
arcs).  Design,  Liquid  cooled.  Mater,  Heat  ex- 
changers. Nozzle  inserts,  Heat  transfer,  High 
pressure  research.  High  temperature  research. 
Hypersonic  wind  tunnels.  Nozzle  inserts. 
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run  being  6.0  minutes.  A  maxium  tc 
of  55  atm  was  reached  with  a  throat 
estimated  to  be  in  the  range  of  30C 
Btu  squase  feet-sec.   (Author) 


AD-438  000 


Div.   9 

OTS  price  $8.10 


Gas  Turbine  Lab.,  lass.  Inst,  of  Tefji., 

Cambridge. 

THE  BEHAVIOR  OF  TURBULENT  BOUNDARY  ll,AYERS  IN 

ADVERSE  PRESSURE  GRADIENTS, 

by  Hal  L.  Noses.  Jan  64,  87p.  Rept.  ^0.  73 

Contract  Nonr1841  91,  ProJ.  S  R009  01  01 
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%%l   pressure 

heat  flux 

to  3500 


Unclassified 


(report 


Desorlptorst   (^Turbulent  boundary  layer. 
Mathematical  prediction),  Reviews^  Reynolds 
number,  Shear  stresses,  Separatioh,  Pressure, 
Bibliographies,  Gas  turbine  blade^,  Incompres- 
sible flow.  Theory,  Integral  equations,  Vor- 
tices, Three-dimensional  flow,  Vl^oslty, 
Mathematical  analysis.  . 


The  problem  of 
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brief  summary 
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are  presented 
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is  discussed. 
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Aerospace  Corp.,  Los  Angeles,  Calif, 
AERODYNAMIC  INFLUENCE  COEFFICIENTS  FROM  INCOM- 
PRESSIBLE STRIP  THEORY:   ANALYTICAL  DEVELOPMENT 
AND  COMPUTATIONAL  PROCEDURE, 

by  William  P.  Rodden,  Edith  F.  Fark^j,  Heather 
A.  Maleom  and  Adam  M.  Kllssewski.  3  |Sep  62, 
83p.  Rept.  no.  TDR169  3230  11TN5 
Contract  AF04  695  169 
SSD  TDR62  89  Unclassified  jreport 

Desorlptorst   ("Aerodynamic  characteristics. 
Data  processing  systems),  (*Alrf ojljls,  Sub- 
sonic characteristics),  Two-dlmensjlonal  flow. 
Incompressible  flow.  Theory,  Oscillation, 
Programming  (Computers),  Punched  fcmrds.  De- 
flection, Rotation.  li 


A  method  Is  presented  for 
namic  Influence  coefflclen 
face  In  motion  in  a  subson 
is  based  on  the  most  funds 
unsteady  flow  theory — that 
oscillating  two-dlmenslona 
compressible  flow.  Definl 
relate  the  aerodynamic  for 
deflections.  The  AICs  are 
theory  considering  the  air 
degrees  of  freedom!  pitchl 
trol  sarfaee  rotation.  Th 
Computer  Program  No.  HM07 
printed  and  optional  punch 
The  program  capacity  Is  25 
50  valaes  of  reduced  veloc 
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AD-438  261 


Div.   9,  12 
OTS  price  $3.60 


Boeing  Airplane  Co.,  Seattle,  Wash. 

THE  INVISCID  FLOW  OF  REACTING  AND JADIANT  AIR 

PAST  A  HYPERSONIC  BLUNT  BODY.     ^ 

by  Haim  Kennet.  15  Oct  60.  40p.  Document  no. 

02  9055 

Unclassified  report 

Descriptors:   ("Blunt  bodies.  Hypersonic 
characteristics).  Viscosity,  Thermodynamics, 
Absorption,  Geometry,  Shock  wave.  Air,  Velocity. 
Thermal  radiation,  Atmosphere  entry.  Reflection, 
Emissivity,  Supersonic  characteristics.  Chemical 
reactions.  Conical  bodies. 
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AD-438  262 


Div.   9,  25 
OTS  price  $3.60 


National  Aeronautics  and  Space  Administration, 

Washington,  0.  C. 

VOID  FRACTION  MEASUREMENTS  IN  CAVITATING 

MERCURY , 

by  Frederick  G.  Hammitt,  Willy  Smith,  Ian  E.  B. 

Lauchlan.  Richard  D.  Ivany  and  M.  John  Robinson. 

Feb  64,  35p.  Internal  rept.  no.  22 

Grant  NsG39  60.  ORA  ProJ.  03424 

Unclassified  report 

Descriptors:   (•Fluid  flow.  Cavitation). 
(•Cavitation.  Fluid  dynamic  properties), 
(•Mercury,  Fluid  dynamic  properties).  Gamma 
rays,  Cobalt,  Optical  instruments.  Density, 
Optical  phenomena.  Measurement. 

A  method  is  described  for  obtaining  precise 
measurements  of  local  density  (or  void  fraction) 
in  an  axially-symmetric  two-phase  flow  or  of  men 
density  in  a  plane  parallel  to  (or  through)  the 
centerline.   The  application  of  the  method  to 
cavitating  mercury  in  a  venturi  test  section  is 
described.   The  basic  flow  measurements  resulting 
are  presented.   (Author) 


AD-438  263 


Div.   9 

OTS  price  $5.60 


Boeing  Co.,  Seattle,  Nash. 

TWO  DINENSIONAL  OR  AXIALLY  SYMMETRIC  REAL  GAS 

FLOWS  BY  THE  METHOD  OF  CHARACTERISTICS,  PART  IV, 

NONEQUILIBRIUM  FLOW  RESEARCH, 

by  Donald  W.  Eastman.  18  Sep  62,  53p.  Document 

no.  D2  20874 

Unclassified  report 

Descriptors!   (*Axlally  symmetric  flow.  Mathe- 
matical models),  (*Non-equlllbrlum  flow,  At- 
mosphere entry),  Two-dimensional  flow.  Air, 
Programming  (Computers),  Equations,  Shock 
waves,  Thermodynamics,  Mathematical  analysis. 

The  method  of  characteristics  equations  for  two- 
dimensional  or  axlsymmetrlc  non-equllibrlum  real 
gas  flow  is  formulated  for  machine  computation. 
The  basic  equations  were  derived  assuming  rota- 
tional, Invlscld  flow  of  a  reacting  mnltl-eompo- 
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nent  gas.   An  approxlaate  aodel  of  dlsioelated 
Bon-equlllbrlna  air  It  prescntad  whlek  ii  Idaal 
for  use  with  the  aothod  of  charaeteriitic*. 
Results  froB  a  slapla  ona-diaensional  prograa 
whlck  Bses  tkls  aodal  of  air  conpare  Tory  elosaly 
■Itk  results  froa  a  prograa  wkick  uses  a  auok 
aore  sopkistleated  aodel.   (Aatkor) 


AD-A36   *21, 


DiT.   9 

OTS  price  $3.60 


"/ 


DaTid  Taylor  Model  Basin,  Washington,  D.  C. 

A  FOBTRAN  PROGRAM  FOR  THE  CALCULATION  OF  THE 

EQUILIBRIUM  CONFIGDRATION  OF  A  FLEXIBLE  CABLE  IN 

A  UNIFORM  STREAM, 

by  Elizabeth  H^  Cuthill.   Mar  6^,  36p. 

DTHB  1806  Unclassified  report 

Descriptors:   (vCables*  (Mechanical) ,  Fluid 
aechanics),  ('Fluid  dynaaic  properties.  Drag),, 
Prograaaiag  languages.  Vector  analysis.  Errors, 
Correction,  Stresses,  Tensile  properties. 

A  FORTRAN  II  prograa  is  described  that  is  used  on 
tke  IBM  7090  systea  at  the  David  Taylor  Model 
Basin  to  calculate  the  equilibriua  configuration 
of  a  flexible  cable  in  a  uaifora  streaa  in  the 
plane  deterained  by  the  direction  of  action  of 
the  streaa  and  by  the  directioa  of  the  force  of 
gravity.  (Author) 


AD-08  450 


Div.   9.  25 
OTS  price  |2.60 


Seller  Research.  Lab..  Air  Force  Acadeay,  Colo. 

SITTING  TIME  AND  STRAIN  EFFECTS  IN  A  .00005  INCH 

DIAMETER  COLD  WIRE  FOR  LOW  DENSITY  SHOCK  TUBE  USE. 

Final  rept;  Nov  63-Apr  6^, 

by  Charles  F.  Stebbins.   7  Apr  64,  23p. 

ProJ.  7905 

SRL  64  1  Unclassified  report 

Descriptors:   ('Wire.  Strain  (Mechanics)). 
(•Heat  transfer.  Measureaent) ,  Shock  waves. 
Shock  tubes,  Vibration.  Analysis,  Hypersonic 
flow.  Subsonic  flow.  Shock  resistance,  Drag, 
-  Siaulation,  lastruaentation,  Teasile  prop- 
erties, Wind  tunnels.  Physical  properties. 
Molecular  properties. 

Tke  very  fine,  cold  wire  (diaaeter  <  .00005  in.), 
a  coaparat ivoly  new  instruaent  for  use  in  fast- 
transient,  f ree-aolecule-f low  probleas,  has  been 
used  to  aeasure  heat  transfer  rates  within  a  plane 
shock  wave  up  to  shock  Mach  nuabers  of  7.5.   Bow- 
ever,  discrepancies  exist  between  theoretical  pre- 
dictions and  experiaental  results.   In  an  effort 
to  resolve  these  discrepancies i  several  charac- 
teristics of  the  very  fine,  cold  wire  are  in- 
vestigated.  These  Include  strain-induced-resist- 
ance changes  and  aolecular  sitting  tiae.   Sitting 
tiae.  the  finite  tiae  in.creaent  involved  in  the 
transfer  of  theraal  energy  between  a  surface  and 
an  iapinging  aolecule.  is  shown  to  be  three  orders 
of  aagnitude  saaller  than  shock-passage  tiae, 
thus  causing  no  appreciable  error  in  the  results. 
The  eliaination  of  concern  with  these  two  effects 
under  certain  conditions  brings  the  cold-wire 
closer  to  the  status  of  an  acceptable  instruaent 
for  fast-transient,  f ree-aolecule-f low  applica- 
tions. (Author) 


AD-438   477 


Div.      9 

OTS  price  $7.60 


Aerospace' Corp. ,  El  Segundo,  Calif. 

WALL  ROUGHNESS  EFFECTS  ON  INVISCID  NONEQUILIB- 

RIUM  FLOW  IN  DUCTS, 

by  C.  Ortloff.  16  Mar  64.  76p.  Kept.  ■•.  T0R269 

4230  20  6 

Contract  AFO4  695  269 

SSD  TDR64  28  Daclastified  report 


Descriptors:   ('Duets,  Gas  flow),  Nonequillb" 
riua  flow.  Friction,  Surface  properties.  Vis- 
cosity, Equations,  Frozen  equilibriua  flow. 
Pressure,  Three-diaensional  flow,  Subsonic  flow, 
Supersonic  flow. 


The  aean-square  pressure 
walls  of  a  duct  contalai 
ua  flow  is  derived  for  c 
delta  function . autocovar 
roughnesses  for  subsonic 
bars.  Solutions  for  two 
sinusoidal  walls  are  als 
liaitiag  cases  of  frozen 
tke  randoa  rougkness  wal 
order  potential  are  give 
sink-like  singularities, 
are  proportional  to  the 
aay  be  taken  as  randoaly 
wall.  Tke  aean-square  f 
are  skown  to  be  related 
function  of  tke  first  de 
roughness  function.  The 
square  pressure  fluctuat 
cal  properties  of  the  ro 
be  factorable  froa  the  p 
pression;  this  leads  to 
estiaate  of  the  influenc 
of  the  roughness  on  the 
Nuaerical  exaaples  are  g 
plication  of  the  aethod. 


fluctuation  at  tke 
ng  iaviscid  nonequilibrl- 
ases  of  exponential  and 
lance  function  wall 

and  supersonic  Mack  ■«•- 
-  and  tkree-diaensloaal 

0  included.   For  tke 
and  equilibriua  flows, 

1  solutions  for  tke  flrst- 
n  in  teras  of  source  and 

the  strengtks  of  wkick 
local  wall  slope,  and 

distributed  along  tke 
luctuation  quantities 
to  the  autocovariaace 
rivative  of  the  wall 

dependence  on  the  aeaa- 
ion  of  certain  statisti- 
ugheaed  wall  is  skown  to 
ressure  fluctuation  ex- 
an  easily  deterained 
e  of  certain  properties 
pressure  fluctuation, 
iven  to  indicate  tke  ap- 
(Autkor) 


AD-438  65> 


Div;  9,  30 
OTS  price  |2.60 


General  Electric  Co.,  Schenectady,  N.  T. 
DAMPING  IN  SLIGHTLY  NON-LINEAR  SYSTEMS:   IMPLI- 
CATIONS TO  DYNAMIC  STABILITY  TESTING, 
by  J.  M.  Abel.   1964.  27p.   Kept.  no.  ATDM1  20 
Contract  AF33  657  lUII.  ProJ.  8219,  Task  821902 

Daclassified  report 

Descriptors:   (*Mind  tunnel  aodels.  Teat 
■ethodi),  Stability,  Angle  of  attack,  Oscilla- 
tion, Daaping,  Motion,  Matkeaatieal  aodels, 
Hatkeaatical  analysis,  Measureaent,  Nonlinear 
systeas. 


Tke  aethod  of  Krylov-Bogol 
analyze  the  response  of  a 
second  order  systea  witk  v 
linear  daaping.   The  aapli 
are  coaptoted  for  oscillati 
equilibriua  positions  and 
decays  are  coapared.   The 
are  discussed  with  regard 
to  dynaaic  stability  tostl 
resolve  the  question  of  te 
aean, iacidence  and  to  poia 
of  considering  non-linearl 
of  dynaaic  stability  test 
application  of  the  results 
are  given.   (Author) 


iubOT  is  used  to 
oae  degree  of  freedoa 
arious  foras  of  non- 
tudes  of  the  responses 
ons  about  differing 
the  resulting  aaplitude 
results  of  the  analysis 
to  their  iaplicatlons 
ng  in  an  atteapt  to 
sting  at  high  or  low 
t  out  the  iaportance 
ties  in  tke  reduction 
data.   Exaaples  of  tke 
to  actual  te'st  data 


AD-438  785 


Div.   9 

OTS  price  $8.10 


Graduate  Aeronautical  La'ts.,  Calif.  last,  of 

Teck.,  Pasadena. 

COMPARATIVE  EXPERIMENTAL  AND  THEORETICAL  STUDIES 

OF  THE  FLUTTER  OF  FLAT  PANELS  IN  A  LOW  SUPERSONIC 

FLOW,  ^^ 

Flaal  rept., 

by  H.  H.  Lock  and  Y.  C.  Fang.  Hay  61,  89p. 

Sept.  ao.  95 

Coatract  AF49  638  220 

AFOSR  670  Daclassified  report 

Report  on  Traasoale  Flatter. 

Descriptors:   ('Flat  plate  aodels.  Flutter), 
('Flutter  siaulators.  Supersonic  flow),  Traa- 
•oaie  ckaracteijstles,  Sapersoiic  ckaraeteris- 


38 


ties.  Wild  tunael  aodels.  Modal  t^sta,  Boaad- 
ary  layer,  Defleetloa,  Shook  waT«l«,  laterfer- 
eace.  Stresses,  Tkeory,  Metioa,  Qaaping,  Two- 
diaeasioaal  flow. 


A  series  of  panel  flutter  experlaealts 
foraed  la  the  GALCIT  transoalc  wind  t 
preflutter  panel  aotloa  and  the  aotllo 
flatter  wore  studied  la  detail.  Fljitt 
aries  were  obtaiaed  between  Mach  naMb 
aad  1.5.  Three  aaalytieal  stadias  lof 
pkeaoaeaon,  based  upon  conveBtional  a 
are  presented  which  facilitate  coapar 
tkeory  aad  experiaeat.  A  detailed  ao 
between  the  theoretical  and  experiaen 
reveals  considerable  disagreeaent  in 
boaadaries  at  supersonic  Mach  nuabers 
1.4.  Tke  agreeaeat  between  theory  an 
aeat  iaproves  at  the  higher  Mach  nuab 
theory  appears  inadequate  for  the  pite 
flutter  boundaries  at  tke  lower  supfar 
Buabers.  A  possible  cause  of  tkls 
tke  tkeory  is  discussed.   (Author) 
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Div.   9 

OTS  price  |5.60 
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Polytechnic  last,  of  Brooklya,  N.  y|, 

SIMILAR  SOLUTIONS  FOR  THE  HYPERSONIC  LAMINAR 

BOUNDARY  LAYER  NEAR  A  PLANE  OF  SYMMtTRY, 

by  Massiao  Trella  aad  Paul  A.  i.ibbj|,   Feb  63. 

57p.  Rept.  ao.  PIBAL825 

Grant  AF  AF0SR62  409 

AFOSR  64  0566         Daclassified  repqrt 

Descriptors:   ('Laainar  boundary  liaytr, 
Hypersoaic  flew).  Bodies  of  revolftion. 
Air  foils.  Hypersonic  ckaracteri4|icB,  Three 
diaeasioaal  flow.  Viscosity,  Pre^iure,  Equa- 
tioBS,  Matheaatical  analysis.  Tw^-fdiaeasioBal 
flow,  Fractloa,  Heat  traasfer. 
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Div.   9 

OTS  price  $8.10 


PeBBsylvaal^l  Stat* 


Ordaaace  Researck  Lab., 

Univ.,  Uaiversity  Park. 

AN  INVESTIGATION  OF  THE  FORCES  ON  AH  AIRFOIL 

OSCILLATING  IN  PITCH  ABOUT  THE  QDARtTER  CHORD, 

by  F.  E.  Saitk  and  M.  Sevik.   12  Mar  64,  81p. 

Coatract  N0w63t)209C  | 

Uaelassif  iedi  {report 

Descriptors:   (•Airfoila,  Oseillakiioa) , 
(•Aeroelasticity.  Airfoils),  Tkeory,  Vortices, 
iBcoapressible  flow.  Lift,  Pitek  [lotioB), 


Wake,  Matkeaatieal  aodels.  Test  a| 
tuaaels.  Flow  visaa lizatioa. 


tkods.  Water 


Tka  lift  aad  aoaeat  ob  an  airfoil  ok«illatiag 
la  pitc*  about  tke  quarter  ckord  llM  la  aa  la- 
coapra^sible  BOB-cavitatiag  flow  was  deteraiaed. 
Tkeoriitieal  values  were  obtained  by  usiag 
TkeodorsoB' s  aaalysis.   Tkt  coatribiitloBs  of  the 
various  teras  la  tke  tkeory  were  investigated  to 
explala  the  deviation  betweea  theory  aad  test 
results.   At  high  values  of  tke  reduced  freqaaaey 
paraaeter.  defiaed  as  tke  ratio  bet#aea  a  ekarae- 
teristic  body  leagtk  aad  a  wave  leaank  of  tke 


FLUID  MECHANICS  -  Division  9 
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of  tke 
latiag  a 
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wa  that 
his  fact  is 
estigatioB. 
yiag  •xlat- 
ke  satis- 
iBg  edge 
vortex  foraa- 
irfoil  are 
CO  systea, 
ased  for  tkls 
1.  (Autkor) 


AD-438  926 


Div.   9,  1.  30 
OTS  price  19.60 


Melpar  lac.  Falls  Ckurch,  Va. 

SIMULATION  OF  HELICOPTER  AND  V/STOL  AIRCRAFT. 

VOLUME  II.   V/STOL  ANALYSIS  REPORT, 

by  Walter  Mclatyre.  Sep  63,  116p. 

Contract  N61339  1205 

NTDC  1205  2  Daclassified  report 

Report  OB  Study,  Equatioas  of  MotioB  of  Verti- 
cal/Short Take-Off  and  Laadiag  Operatioaal 
Flight/Weapon  Systea  Traiaers. 

Descriptors:   ('Short  take-off  plaaes,  Siaula- 
tion). ('Vertical  take-off  plaaes,  Matheaatical. 
aodels),  Equatioss,  Motioa.  Training  devices, 
Tilt  wiags,  Stability,  Convertible  plaaes, 
Hoveriag,  Research  plaaes.  Flight  siaulators. 

Ab  aaalysis  aade  of  V/STOL  for  siaulation  pur- 
poses, aad  ei^uatioBs  of  aotloa  coapatible  to 
either  analogue  or  real  tiae  digital  solutloa 
are  developed.   A  general  set  of  equations  of 
aotloa  are  developed  in  which  axis'  systeas  and 
aerodynaaic  coefficients  are  ainiaized.   Equations 
of  action  are  thea  developed  for  five  differeat 
V/STOL  aircraft  wherein  the  need  for  additional 
axis  systeas  aod  aerodyaaaic  coefficieats  for 
a  particular  V/STOL  coaf iguratioa  is  developed. 
(Author) 


AD-439  008 


Div.   9 

OTS  price  |3.60 


\ 


BrowB  Engineering  Co.,  Huntsville,  Ala. 
A  METHOD  OF  DETERMINING  FLOW  FIELDS  OF  BLUNT- 
NOSED  SLENDER  BODIES  AT  ARBITRARY  ANGLES  OF  YAW, 
by  V.  L.  Reed.   Jan  64,  38p.   Rept.  no.  TN  R85 
Coatract  DA01  021AUC85Z 

Unclassified  report       ^ 

Descriptors:   ('Slender  bodies.  Gas  flow), 
('BluBt  bodies.  Gas  flow).  Yaw,  Explosions, 
Shock  waves,  Coapressible  flow,  Theraodynaaics, 
Energy,  Drag,  Pressure,  Viscosity,  Heaispheri- 
cal  shells.  Cylindrical  bodies.  Conical  bodies. 

Blunted  slender  bodies  at  angles  of  yaw  are 
studied  using  the  siailarity  solutloa,  i.e., 
blast  wave  theory,  with  aodlf icatioas  to  predict 
experiaental  data  to  a  high  degree  of  accuracy. 
The-  yawed  body  is  exaained  and  the  shock  surface 
located  on  a  keaispkere-cyliader  coabiBation. 
Furtker  aetkods  are  proposed  for  evaluatioB  of 
prolated  spkeroid-cyliader  and  bluated  cose  coa- 
figuratiOBS.  (Autkor) 


AD-439  219 


Div.   9,  12,  6 
OTS  price  $2.60 
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Geaeral  Bleetrio  Co.,  Philadelphia,  Pa. 

TURBULENT  BASE  FLOW  BEHIND  A  SLENDER  SUPERSONIC 

RE-ENTRY  VEHICLE, 

by  Joseph  Browa.  7  May  64,  26p.  Docuaeat  ao. 

63SD849 

Coatract  AF04  694  222 

d    Daclassified  report 


Division  9  -  FLUID  MECHANICS 

Report  OB  Be-entry  Systems  and  Technology. 
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AD-439  220 


Dlv.   9,  15 
OTS  price  $3.60 


General  Electric  Co.,  Philadelphia.  Pa. 
SOLVING  NUMERICALLY  THE  NAVIER-STOKES  EQUATIONS 
L.  Crocco.  20  Mar  6U.    39p.  Document  no.  63SD891 


by 

Contract  AF04  69-;  222 


Unclassified  report 


Descriptors:   ("Partial  differential  equations. 
Numerical  methods  and  procedures),  '(»Hyper- 
sonic  flow.  Partial  differential  equations). 
One-dimensional  flow.  Shock  waves.  Viscosity, 
Difference  equations.  Boundary  layer,  Super- 
son-^c  nozzles.  Mathematical  analysis,  Equa- 
ti  ons  . 

<     A  numerical  procedure  is  develoaed  for  solving  the 
complete  Navier-Stokes  equations;  the  result- 
ing finite  difference  equations  are  analyzed  for 
stability  and  the  method  is  then  applied  to  the 
determination  of  the  viscous  one-dimensional  flow 

■  field  in  a  supersonic  nozzle  containing  a  normal 
shock  wave.   It  is  shown  that  the  method  works 
and,  hence,  affords  an  extremely  promising 
approach  to  the  treatment  of  viscous  flow  fields 
involving  more  complex  geometries.  (Author) 


AD-4.39  380      Dlv.   9 

OTS  price  $1.60 

Hydrodynamics  Lab..  Calif,  Inst,  of  Tech.. 

A^PRELIMINARY  STUDY  OF  THE  EFFECT  OF  THE  FREE 
SURFACE  ON  A  THREE-DIMENSIONAL  CAVITY  PRODUCED  BY 
A  CIRCULAR  DISK. 

by  E.  R.  Bate,  Jr.  Mar  bU,    15p.  Kept.  no.  E118  15 
Contract  N123  60530  3it767A 
'  Unclaitified  report 

Descriptors:   CCavitation.  Disks).  Configura- 
tion. Model  tests.  Hydrofoils.  Surfaces.  Two- 
dimensional  flow.  Flat  plate  models.  Angle  of 
attack,  Test  methods,  Hydrodynamics. 

I  experiment  was  performed  to  determine  the  fr 
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if  any.  (Author) 


AD-439  391 


Dlv.   9,  31 
OTS  price  $7.60 


Davidson  Lab.,  Stevens  Inst,  of  Tech., 

UNSTEADY  LIFTING  SURFACE  THEORY  FOR  A  MARINE 

PROPELLER  OF  LOW  PITCH  ANGLE  WITH  CHORDWISE 

LOADING  DISTRIBUTION. 

by  Stavros  Tsakonas  and  WInnlfred  R.  Jacobi. 

Jan  6^.  76p.  Rept.  99^ 

Contract  NonT26338,  DL  Proj.  2375  038 

Unclastlfied  report 

Descriptors!   ("Propellers  (Marine),  Propel- 
ler blades),  ("Propeller  blades.  Load  distri- 
bution). Lift,  Hulls  (Marine),  Vibration, 
Integral  equations,  Nonequillbrlum  flow. 
Camber.  Mathematical  models,  Acceleration,' 
Hydrodynamics. 


This  study  is  third  In  a  series 
tlons  applying  the  unsteady  llf 
theory  to  the  marine  propeller 
Investigation,  the  surface  Inte 
solved  t^T   a  mathematical  model 
wise  loading  Is  taken  as  the  fl 
Blrnbaum's  lift  distribution  (f 
wise  distribution).  In  conjunct 
lift  operator,  which.  In  essenc 
chordwlse  boundary  conditions  b 
average.   It  Is  shown  that  this 
provement  over  the  modified  Wei 
used  previously  in  this  series, 
contains  as  a  nucleus  the  exact 
solution,  and  thus  It  provides 
for  dtermlnlng  the  three-dlmens 
The  blade-loading  Is  determined 
operating  In  flow  disturbances 
presence  of  a  hull  and  by  the  b 
effect.   The  stationary  loading 
present  model  Is  about  10^  lest 
ed  by  the  modified  Welsslnger  m 
nonstatlonary  loading  Is  slight 
(Author) 
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AD-^39  507 


Dlv.   9 

OTS  price  |1.60 


Aerospace  Information  Dlv.,  *'•«'»'»«*»!!•  ''•^: 
TURBULENT  DIFFUSION  OF  HEAT  AND  MOMENTUM  IN  A 
HOMOGENEOUS  AND  ISOTROPIC  TURBULENT  STREAM, 
by  L.  S.  Kokorev.  1963,  13p. 
AID  T6il  22  Dndlasslfled  report 


Mass  Exchange 
Sciences,  the 


Presented  at  Conference  oi  Heat  and 
sponsored  by  Belorusslan  Academy  of 
Ministry  of  Higher  and  Secondary  Special  Educa 
tion,  USSR;  the  Academy  of  Construction  and 
Architecture,  USSR  and  the  Institute  of  Mechan- 
ics, AS  USSR.  Minsk,  1961. 

Descriptors:   ("Dif fusion, -turbulence) , 
(•Turbulence,  Dfffusion).  ("Heat,  Diffusion), 
(•Momentum,  Diffusion),  (•Fluid  flow,  Isotrop- 
ism),  USSR,  Heat  transfer,  Theory,  Corrections, 
Metals,  Liquid  metals,  Functions,  Time,  Molec- 
ular properties.  Equations. 


AD-A39  526 


Dlv.   9 

OTS  price  |1 .60 


Dlv.  of  Applied 


Brown  Univ.,  Providence.  R. 

ASYMMETRIC  INVISCID  MODES  OF  INSTABILITY  FOl 
SPIRAL  FLOW  BETWEEN  TWO  CONCENTRIC  ROTATING 

CYLINDERS,  .    i.   o« 

by  F,  E.  Blsshopp  and  R.  Y-S  Lyaa.   Apr  6^,  ZOp, 

Rept.  no.  TR55       *         ,  ^ 
Contract  NoBr56207,  ProJ .  NB062179 

Uaclattlflad  report 
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FUELS  AND  COMBUSHDN  -  Divisioiuia 


AD-il39   616 


recent   papers,    effelots   of   axial 
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Foreign  Tech.  Dlv.,  Air  Force  Sytt{4Bi  CommaBd, 

Wright-Patterson  AFB,  Ohio. 

CALCULATING  THE  FRICTION  RESISTAN(J6  OF  A  FLAT 

PLATE  AT  A  ZERO  ANGLE  OF  ATTACK  IN  THE  REGION 

BETWEEN  CONTINUUM  AND  A  FREE-MOLECULAR  FLOW, 

by  V,  A.  Sukhnev.  H   Sep  63,  I5p- 

FTD  MT63  83  Uaclassifi^^  report 


Trans,  from  Iivestlya.  Akademli  N 
Mekhanlka  1  MashlBostroyeniye,  no. 
1962. 


4(k  SSSR,  Otn. , 
3.  pp.  31-37. 
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Ordnance  Research   Lab.,    Pennsylven^p  State  Uhlv., 
University   Park,    Pa. 

A   METHOD    FOR    THE   DESIGN   OF   PUMPJET$^ 
by   R.     E.    Henderson,    J.    F.    McMahon    f|id   G. 

50p. 


■i  ^ 

II,  Friction), 
Reynolds 
,  Drag.  USSR, 


Wlsllcenus.  1 5  May  6^, 
Contract  NOw  63  0209c 


Unelasslfieil 


Discrlptors:   (•Hydrojet  engines.  Design), 
Theory,  Operation,  Fluid  flow.  Hydrodynamics, 
Rotor  blades  (Turbomachl  nery) ,  C^lrltatlon, 
Vortices. 


The  pumpjet  -  a  hydrodynamic  propu 

similar  to  a  conventional  propelle::  rotating 

within  a  ductor  shroud.   The  shroul  permits  the 

flow  velocity  through  the  rotor  to 

more  or  less  independently  of  the  rploclty  of 

the  vehicle.   For  certain  applications,  the 
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The  pump- 
knowledge 
bw  corn- 
flow  wlthl n 
symmetrical, 
considered. 


weight  of  the  propelling  machinery. 
Jet  may  be  designed  oa  the  basis  o| 
and  experience  gained  from  axial-fi 
pressa(rs  and  pumps.   The  meridional 
the  shroud  is  assumed  to  be  axiallt 
The  flow  through  the  vane  system  i| 
with  certain  restrictions,  to  be  erli ndrical. 
Although  axial-compressor  data  caBlbe  used  for 
the  blade  design,  blade  profiles  siijitable^or 
compressors  are  not  suitable  for  hv|drodyna*ic 
propylsors  because  of  the  stringent  require- 
ments regarding  cavitation.   A  quasi  one- 
dimensional  method  of  blade  designj^ls  described 
that  uses  compressor  data  but  still  meets  the 
cavitation  requirements.   Problems  , of  shroud 
design,  skewed  vanes,  unsteady  forbe  action,  and 
boundary-layer  intake  are  discusse^;  and  prob- 


lems that  remain  ussolved  are  also 
(Author) 
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General  Electric  Co, 


Space  Sciences  Lab. 
Philadelphia.  Pa. 

EXPERIMENTAL  DETERMINATION  OF  PRESSURE,  TEMPERA- 
TURE. AND  DENSITY  IN  SOME  LAMINAR  HYPERSONIC 
NEAR  WAKES.  . 

by  E.  J.  Softley,  E.  P.  Muntx  and  R.  E,  Zempel.  « 
May  6^,  52p.   Rept.  no.  R6i;5D35 

Contracts  AFO^  6^7  617;  AFOii  694  222  ; 

Unclassified  report 

Descriptors:   (•Wake,  Hypersonic  characteris- 
tics). (•Slender  bodies.  Wake),  Reentry  vehi- 
cles. Nose  cones.  Laminar  flow,  Conical  bodiei  , 
Atmosphere  entry.  Test  methods.  Electron  beami  , 
Electroluminescence.  Hypersonic  flow.  Super- 
aerodynamics.  Density.  Nitrogen,  Air,  Tempera- 
ture, Pressure,  Measurement,  Reynolds  nui^ber, 
BouBdary  layer.  Base  flow. 

-; 
Measurements  of  base  pressure  aad  axial  distri- 
butions of  density  and  static  temperature  were, 
obtained  for  several  laminar  hypersonic  wake 
flows.   Experiments  were  performed  at  Mach  12  for 
Reynolds  numbers  based  on  model  length  of  7  x  10 
to  the  5th  power  and  6  x  10  to  the  ^th  power  and 
at  Mach  18  for  a  Reynolds  number  of  5  x  10  to 
the  4th  power.   The  pressure  results  Indicate  that 
the  base  pressure  of  a  cone  Is  a  sensitive  func- 
tion of  Reynolds  number.   The  temperature  meas- 
urements support  the  Inclusion  in  theoretical 
analyses  of  the  expansion  distortion  of  the  boun- 
dary layer  profile  at  the  trailing  corner  of  a 
cone.   The  temperature  measurements  also  show 
that  the  maximum  on-axls  wake  static  temperatures 
appear  In  the  re-clrculatlon  region.  (Author) 
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Aerojet-General  Corp.,  Azusa,  Calif. 
RESEARCH  ON  NEW  TECHNIQUES  FOR  ANALYSIS  OF  CON- 
TAMINANTS IN  LIQUID  PROPELLANTS. 
Rept.  for  5  Mar'  62-5  Mar  64, 

by  R.  M.  Roberts  and  J.  B.  Finkel.  Mar  64,  99^?. 
Rept.  no.  2638  ' 

Contract  AF33  657  7936,  ProJ.  8169,  Task  816902 
APL  TDR64  3  Unclassified  report 

Descriptorst   ("Liquid  rocket  propellents, 
Contamiaatioa) ,  ("Contamination,  Liquid 
rocket  propellents).  ("Fuel  contamination. 
Liquid  rocket  propellents).  Pentaboranes, 
Hydrazine,  Methyl  hydrazines.  Hydrogen  per- 
oxide. Nitrogen  compounds,  Tetroxides,  Chlo- 
rine compounds.  Fluorine  compounds.  Ammonia, 
Chromatographic  analysis.  Bibliographies, 
Reviews,  Impurities,  Liquid  rocket  fuels. 
Liquid  rocket  oxidizers. 
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Descriptors:   (•Supersoalc  flow,  Coabu 
(•Coabustion,  Sapersonic  flow),  Spain, 
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High  teaperature  research.  Diffusion, 
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Quarterly  progress  rept.,  1  A«g-31  Oct  63  "ad 
Yearly  suaaary  rept.,  1  Not  62-31  Oct  63. 
Not  63,  60p.  Rept.  no.  S86  3 
Contract  NOw62  0604c,  ProJ.  8M76  05  001  03 
AERDL  21  61  Daclassified  report 

Descriptors!   (•Flaaes,  Inhibition),  («Reaction 
kinetics,  Flaaes),  Halogenated  hydrocarbons,  , 
Broaine  coapounds.  Hydrogen  coapounds, 
Broaldes,  Hydroxides,  Cheaical  reactions. 
Hydrocarbons,  Oxygen,  Configuration,  Teapera- 
ture,  Cheaical  ^ulllbriua,  RoTiews, 
Theraodynaaics. 
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Stanford  Research  Inst.,  Menlo  Park,  Calif. 
SOLID  PROPELLANT  MECHANICAL  PROPERTIES 
INVESTIGATIONS.  ,  .    *., 

Quarterly  progress  rept.  no.  2,  1  Jan-1  Apr  64. 
by  Noraan  Fishaan  and  Jaaes  A.  Binde.  20  Apr  64, 
49p.  Rept.  no.  6 

Contract  AF04  611  9559.  SRI  ProJ.  PRU4673 

Unclassified  report 

Descriptors:   (•Solid  rocket  propellants. 
<.  Mechanical  properties).  (•Isocyanate  plastics. 
Mechanical  properties).  Model  tests.  Polyaers, 
Alkenes,  Solid  rocket  propellent  binders. 
Aluainua.  Glass,  Aaaoniua  coapounds, 
Perchlorates.  Di latoaetArs,  Strain  (Mechanics), 
Loading  (Mechanics).  Shear  stresses,  Experi- 
aental  data.  Equations  of  ^tate. 

Continued  progress  was  aade  toward  dereloping  a 
aethod  for  defining. the  path-independent  physical 
state  of  a  propellent  in  teras  of  stress-strain- 
tiae  history.   The  general  fora  of  the  dilatat- 
ional  state  equation,  doToloped  by  least  squares 
curTO  fitting  of  all  constant'  strain  rate  test 
data,  is  presented.   Calculation  of  Toluae  changes 
under^ll  test  conditions  yielded  ralues  in  close 
agreeaent  with  experiaental  results.   Polyurethane 
propellent  test  data  were  processed  to  yield  a 
state  equation;  calculations  of  Toluae  changes 
for  this  propellent  have  not  been  coapleted.   Re- 
sults of  preliainary  studies  of  the  effect  of 
aoisture  were  exaained  in  regard  to  their  probabie 
influence  on  state  equation  constants.   Results  of 
all  tests  to  date' are  presented  in  either  tabular 
or  graphical  fora.   Preliainary  results  to  tests 
of  two  aodel  systeas  based  on  the  polybutadiene 
binder  (one  with  glass  beads,  the  other  with 
aluainua  powder)  and  results  of  studies  of  the 
effects  of  aoisture  on  dilatation  are  also 
discussed.   (Author) 
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Applied  Physics  Lab.,  Johns  Hopkins  Dniv., 

SilTcr  Spring,  Md. 
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Southwest  Research  Inst.,  San  Antonio,  Tex. 

A  STUDY  OF  RAPID  SOLIDIFICATION  OF  HYDROCARBON 

FUELS. 

Monthly  progress  rept.  1  Feb-1  Har'64, 

by  E.  C.  Martin.  10  Mar  64,  11p. 

Contract  DA44  177TC819T,  ProJ.  01  1176 

Unclasaified  report 

Descriptors!   (*Fuels.  Solids),  (^Hydrocarbons, 
Fuels),  (*Fuel  additives,  Hydrocarbons),  Gels, 
.Cyanates,  Organic  nitrogen  coapounds,  Cyclo- 
hexanes,  Jet  engine  fuels,  Viscoelastlelty, 
Aaines,  Ethers,  Penetration,  Hardness, 
Synthesis  (Cheaistry),  Cheaical  reactions. 
Ignition,  Aroaatlc  coapounds,  Alkenes. 
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Aray  Tank-Autoaotire  Center,  Center  line,  Mich. 
STATISTICAL  STUDIES  OF  STABLE  GROUND  ROUGHNESS, 
by  Frank  Kozia,  Louis  J.  Cote  and  John  L. 
Bogdanoff.   Nov  63,  l66p. 

Projs.  5022  11  82200;  DA  ProJ.  33  0080RD1909 
ATAC  8391  Unclassified  report 

Descriptors!   (•v'ehicles,  Stability),  (•Terrala, 
Statistical  analysis).  Surface  properties, 
Prograaaing  (Coapnters),  Tables,  Velocity, 
Ground  speed.  Vibration,  Transportation. 
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ADDITIONAL  RESULTS  ON  THE  STATISTICAL  ANALYSIS  Of 
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A  LINEAR  VEHICLE  USING  MEASURED  GROlUMD  POWER 

SPECTRAL  DENSITY,  1 

by  John  L.  Bogdanoff  and  Frank  Koziti.   Nov  63, 

29p. 

ProJs.  5022  11  82200;  33  008OHD1909 

ATAC  8392    *         Unclassified 
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by  J.  S.  Field  end  D.  E.  Hargis.  20  l4pr  64,  53p. 

Rept.  no.  T0R269  4304  6 

Contract  AF04  695  269 
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Sylvania  Electric  Products   Inc.,  Walthaa,    Mass 
DETAILED   TEST  REQUIREMENTS   FOR   WS-133B   MINUTEMAN 
GROUND   ELECTRONICS   SYSTEM  FIGURE  A    I4131      AN- 
TENNA   FILTER    SET  AN/GRA-79   EVALUATION   TEST 
PROGRAM. 

20  Feb  64.    85p.      Docuaeat   no.    00  264987 
Contract  AFO4  694  261 

Unclassified   report 
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This  docuaent  contains  the  detailed  requlreaents 
for  the  MINUTEMAN  ground  electronics  systea 
antenna  filter  set  AN/GRA-79  evaluation  prograa. 
(Author) 
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Div.   12.  30 
OTS  price  $10.10 


Sylvania  Electronic  Products.  Inc.,  Walthaa.  Nasf, 
WS-133B  MINUTEMAN  GROUND  ELECTRONICS  SYSTEM 
FIGURE  A  14125.  RADIO  SET  AN/GRC-128.   DtTAILED 
TEST  REQUIREMENTS  FOR  EVALUATION  TEST  PROGRAM.  I 
29  Nov  63.  113p.   Docuaent  no.  00  264965       ' 
Contract  AF04  694  261 

Unclassified  report 

Descriptors:   (•Test  aethods.  Guided  aissile  , 
coaponents).  (•Radio  coaaunicatlon  systeas,  "\ 
Guided  aissiles),  (•Guide!  aissile  coaponents. 
Radio  coaaunicatlon  systeas).  Specifications, 
Perforaance  (Engineering),  Sensitivity,  Inter- 
ference, Vibration,  Shock  IMechenics),  Envirf- 
onaental  tests,  Oegradatioi,  Military  requlre- 
aents. Test  facilities. 

This  docuaent  describes  the  ereluation  tests  to 
be  perforaed  on  a  prototype  aodel  of  the  Radio 
Set  AN/GRC-128.  proposes  a  sequence  for  conduct- 
ing these  tests,  and  defines  tke  extent  of  test- 
ing and  the  level  at  which  each  test  will  be 
perforaed.   It  clearly  outlines  test  aethods 
and  objectives,  but  does  not  coitain  deteiled 
test  procedures.   (Author) 
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Sylvania  Electric  Products  Ibc,  lalthaa,  Mass. 
WS-133B  MINUTEMAN  GROUND  ELECTRONCS  SYSTEM 
FIGURE  A  14126,  MESSAGE  BUFFER  UNIT  MU-503/6BC- 
128.   DETAILED  TEST  REQUIREMENTS  FOR  EVALUATION 


Division  12  -  GUIDED  MISSILES 

TEST  PROGRAM. 

20  Dec  63,  65p.  Docu«ent  no.  00  26^971 

Contract  AFOU   69A  261 

<   Unclassified  report 


Descripto 

Input-out 

Tests,  Sy 

coBiiunica 

Calibrati 

■ent.  Kad 

Perf orfflan 

Signals, 

Humidity, 

ture  rese 

ature,  Sp 

rs: 

put 
nchr 
tion 
on, 
iof  r 
ce  ( 
Kadi 
Fun 
arch 
ecif 


(•Ground 
devices) , 
onization 
s  systen, 
Keliabili 
equency  i 
Engineeri 
o  equipme 
gus  deter 
,  Inpact 
ications. 


support  eq 

Electronic 

(Electron! 

Test  netho 

ty,  Degrada 

nterf erence 

ng),  Guidan 

nt.  Environ 

ioration,  H 

shock,  Vibr 

Sensitivit 


uipment, 

equipnent, 
cs),  Radio 
ds.  Design, 
tion,  Environ- 

Data, 
ce.  Control, 
■ental  tests, 
igh  tempera- 
ation,  Temper- 

y. 


This  document  contains  the  detailed  test  require- 
ments for  the  Evaluation  Test  Program  for  the 
Message  Buffer  Unit  MU-503/GRC-128.  Figure  A 
K126,  of  the  Minuteman  Ground  Electronics 
System.  (Author) 
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Div.   12 

OTS  price  $2.60 


Army  Missile  Command,  Redstone  Arsenal, 
Huntsville,  Ala.  _.  ... 

AB-3  STABILIZING  GYRO  DEVELOPMENT  PROGRAM  PLAN, 
by  J.  V.  Johnston.   1  Apr  64,  30p. 
Proj.  1B279191D678 

AMC  RA  RG  TR64  1    . 

■       Unclassified  report 

Descriptorsj   ("Gyroscopes,  Inertial  guidance), 
Air   Gimbals,  Deflection,  Time,  Stability, 
Data,  Power,  Voltage,  Excitation.  Frequency, 
Acceleration,  Torque,  Temperature.  Bearings, 
Materials.  Rotation.  Magnetic  properties, 
Stabilised  platforms.  Guidance,  Research  program 
administration. 

This  report  is  the  internal  design  concept  and 
development  plan  for  an  improred  air-bearing 
gyro  (AB-3).   This  report  will  also  be  used  as  a 
guide  for  the  in-house  development  and  testing 
of  the  AB-3  stabilizing  gyro.   This  design  concept 
is  a  result  of  a  study  conducted  by  the  Army 
Inertial  Guidance  and  Control  Laboratory  to 
develop  an  advanced  inertia]  platform  (ST-323). 
(Author) 
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OTS  price  $5.00 


Lockheed/Aircraft  Corp..  Btirbank.  Calif. 

A  STUDY^OF  AN  ORBITAL  MAINTENANCE  AND  MATERIAL 

TRANSFER  SHUTTLE. 

Final  technical  rept. .  Feb-Oct  63,  , 

by  Ray  Goodall.  Mar  64,  3''3p.  Kept.  no.  L817031 

Contract  AF33  657  10290,-- ProJ .  8170,  Task  817010 

BTD  TDR63  4.05T[       ,v-^«classif ied  report^ 

"  -•'*■'  X. 
Report  on  Design  Study  for  an  Orbital  Maintenance 
and  Material  Transfer  Sluttle. 
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AD-438  720 


DlT.   12,  27 
OTS  price  $7*60 


Aerospace  Corp.,  Los  Angeles,  Calif. 

BIBLIOGRAPHY  OF  REPORTS. 

Final  rept.,  1  Jul  62-30  Jun  63, 

comp.  by  B.  H.  Peer  and  S.  T.  Kaasbey.  24  Apr  64, 

72p.  Rept.  no.  CSR169  9990FBR1 

Contract  AF04  695  169 

Unclassified  report 

Supersedes  report  nos.  CSR169  9990  QBH2, 
AD-297  864.  and  CSU169  9990  0BR3,  AD-402  241. 

Descriptors:   (*Bibliographies,  Reports). 
('Reports.  Index),  Manned  spacecraft.  Space 
capsules.  Launch  vehicles  (Aerospace),  Satel- 
lites (Artificial),  Ground  support  equipment. 
Communication  satellites.  Guided  missiles 
(Surface-to-surface),  Reentry  vehicles.  Spacer 
craft. . 
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Space  Sciences  Lab.,  General  Electric  Co., 

Philadelphia,  Pa. 

ON  THE  MECHANISM  OF  BUCKLING  OF  A  CIRCULAR 

CYLINDRICAL  SHELL  UNDER  LONGITUDINAL  IMPACT. 

Final  rept.. 

by  Anthony  P.  Coppa.  30  June  61,  46p.  Rept.  no. 

R60SD494 

Unclassified  report 

r 

■^-» 

Presented  at  the  Tenth  Injiernational  Congress 
of  Applied  Mechanics,  31  Aug-7  Sep  60,  Stresa, 
Italy. 

Descriptors:   ("Structural  shells.  Buckling 
(Mechanics)),  Cylindrical  bodies.  Reentry  ve- 
hicles. Theory,  Stresses,  Deformation. 

Contents:   Stresses  Due  To  Impact;  Impact  By  an 
Infinite  Mass:   Initiatioi^  of  instability.  Criti- 
cal length  for  inextensional  buckling,  Postbuekl- 
ing  behavior.  Secondary  buckling,  Effect  of 
internal  pressure;  Impact  By  a  Finite  Mass:   In- 
stability, Postbuckling  behavoir.  Secondary 
buckling;  and  Experimental  buckling  behavior: 
Buckling  at  the  impacted  end,  Inextensional 
nature  of  buckling,  and  Change  of  buckle  pattern 
during  postbuckling.   (Author) 

AD-438  872     Div.   12,  8 

OTS  price  |6.60 

Edgerton,  Germeshauser,  and  G/ier,  Inc.,  Boston, 

Mass. 

A  SATELLITE-BORNE  XENON  FLASH  OPTICAL  BEACON 

FOR  USE  ON  THE  PROPOSED  MISSILE  RANGE  CALIBRATION 

SATELLITE. 

Final  rept., 

by  F.  T.  Gronberg,  R,  I.  Saunders  and  C.  Narner. 

23  Feb  64,  63p.  Rept.  no.  B2730 

Contract  AF1SLi>28  2979,  Proj.  5930,  Task  593003 

AFCRL  64  125,  pt.  1    Unclassified  report 
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Descriptors:   (•Beacons,  Satellites  (Arti- 
ficial)), ("Guided  missile  rang|as.  Calibration)  ,> 
(•Satellites  (Artificial),  Guided  missile 
ranges).  Optical  equipment,  Spaiaeborne,  Trans- 
ponders, Geodesies,  Xenon,  Pow«i»  supplies. 
Scientific  satellites,  Illuminaltion,  Circuits, 
Wiring  diagrams.  Lighting  equipment.  Telemeter 
systems.  Guided  missile  trackinia  systems.  Opti- 
cal tracking.  Navigation  satelljites. 
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AD-438  873 


Div.   12,  8 
OTS  price  $9.60 


Edgerton,  ^ermeshausen  and  Grier. 
M«ss.  1 

A  SATELLITE-BORNE  XENON  FLASH  OPT  X 
USE  ON  THE  PROPOSED  MISSILE  RANGi 
SATELLITE. 
Final  rept.. 

by  F.  T.  Gronberg,  R.  I.  Saunder 
23  Feb  64,  115p.  Rept.  no.  B2730 
Contract  AF19  628  2979,  ProJ .  59; 
AFCRL  64  125,  pt.  2     Onclassif 

Report  on  Preliminary  Design  &  S|i 
Study. 


Inc.,  Boston, 
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and  C.  Narner. 

3,  Task  593003 
ti   report 

iclf leation 


Descriptors:   (•Beatons,  Satellites  (Arti- 
ficial)), (•Guided  missile  ranees.  Calibration), 
(•Satellites  (Artificial)),  Guided  missile 
ranges).  Optical  equipment,  Sp^ceborne,  Light- 
ing equipment.  Xenon,  GeodesicS|,  Scientific 
satellites.  Capacitors,  Direct  I  fcurrent.  Voltage 
regulators.  Sequence  switches, I  Telemeter  sys- 
tems. Reliability  (Electroniesh  Reflectors, 
fer  supplies,  plrcuits, 


Transponders,  Pow 

^  riinnraas.  Electro 


Niring 


diagrams.  Electronic  equipment^  Electrical 
equipment.  Xenon  lamps.  Guided  missile  tracking 
systems.  Optical  tracking,  Navijgation 
satellites.  f 

A  xenon  flash  system  is  describeji^  which  can  meet 
all  the  needs  of  the  proposed  Katajge  Calibration 
Satellite.   The  resulting  opticaX  beacon  will  ful- 
fill the  demanding  light  output  requirements  of 
the  stellar  cameras  to  be  used  flor  range  calibra- 
tions and  at  the  same  time  come  Witj^^n  the  severe 
constraints  imposed  by  the  satellite  itself. 
Supporting  studies  have  been  mada  of  ANNA-IB 
telemetry  data,  photographic  plates  have  been  an- 
alyzed, and  an  emulsion  selection  study  has  been 
performed.   The  total  design  effort  leans  heavily 
on  the  ANNA  experience  -  the  firJt  successful 
satellite  with  a  xenon  flash  optical  beacon  aboard. 
The  results  of  the  study  are  presented  in  three 
spearately  bound  volumes.   (Authj^r) 
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Edgerton,  Germeshausen  and  Grier 
Mass. 

A  SATELLITE-BORNE  XENON  FLASH  OFTtlCAL 
FOR  USE  ON  THE  PROPOSED  MISSILE 
SATELLITE. 


lae.,    Boston, 


BEACON 
ilANGE  CALIBRATION 


GUIDED  MISSILES  -  Division  12 

Final  rept., 

by  F.  T.  Gronberg,  R.  I.  Saunders  and  C.  Warner^. 

23  Feb  64,  15p.  Rept.  no.  B2730 

Contract  AF19  628  2927,  Proj.  5930,  Task  593003 

AFCRL  64  125,  pt.  3    Unclassified  report 

Report  on  Preliminary  Design  &  Specif Icatloi 
Study. 

Descriptors:   (*Beacons,  Satellites 
(Artificial)),  ("Guided  missile  ranges.  Cali- 
bration), (•Satellites  (Artificial),  Guided 
missile  ranges).  Optical  equipment,  Spaceborne, 
Geodesies,  Xenon,  Scientific  satellites, 
Lighting  equipment.  Scheduling,  Costs,  Xenon 
lamps.  Guided  missile  tracking  systems,  Navi- 
gation satellites.  Optical  tracking. 
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Boeing  Co.,  Seattle,  Nash. 

FTM  444.  MODEL  SPECIFICATION  S-133-1000-e-1 , 

Acceptance  summary  rept.. 

by  J.  H.  Kirby.  17  Apr  64,  66p.  Document  no. 

D2  3929  444 

Contract  AF04  694  422 

Unclassified  report 

Descriptors:   ("Guided  missiles  (Surface-to- 
surface),  Acceptability),  Guided  missile  . 
components.  Effectiveness,  Specifications, 
Flight  testing. 

An  Acceptance  Summary  Report  is  presented  for 
Flight  Test  Missiles  as  required  to  support 
final  acceptance  activities  at  the  Boeing  Test 
Site.   It  provides  evidence  of  Missile  Configura- 
tion Identification  and  Certification.   It  de- 
fines deviations  from  compliance  with  the  Air- 
borne Vehicle  Model  Specification,  S-133-1000-0-1 . 
(Author) 


AO-438  958 


Div.   12 

OTS  price  $6.60 


Boeing  Co.,  Seattle,  Na^h. 
ACCEPTANCE  SUMMARY  REPORT  -  FTM  445. 
by  J.  H.  Kirby.  5  May  64,  65p.  Document  no.  D2 
3929  445  ! 

Contract  AF04  694  422  » 

Unclassified  report 

Descriptors:   (»GuIded  missiles  (Surface-to- 
surfaee).  Acceptability),  Specifications, 
Military  requirements.  Tests,  Visual  inspection. 
Compatibility,  Flight  testing.  Test  vehicles. 
Guided  missile  components.  Reentry  vehicles^ 
Batteries  &  components.  Guidance.  Control. 
Quality  control. 

The  purpose  of  D2-3929  is  to  document  an 
Acceptance  Summary  Report  for  flight  test  missiles 
as  required  to  support  final  acceptance  activities 
at  the  Boeing  Test  Site.   It  provides  evidence  of 
Missile  Configuration  Identification  and  Certifi- 
cation.  It  defines  deviations  from  compliance 
with  the  Airborne  Vehicle  Model  Specification. 
S-133-1000-0-1;  of  Reference  Document  D2-6272, 
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Division  12  -  GUIDED  MISSILES 

Mitille  FuBCtioB  Test  Procedarei,  for  a  record 
of  totting  perforsed  aad  for  ipeclfitd  Accoptaice 
Teat  ■•aaareaoDta ;  also  for  Reference  D2-9611 , 
Fallare  and  Tlae/Cycle  data,  and  for  a  record  of 
Reliability  Data.   (Anthor) 
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OTS    price  $22.25 


Bendix  Corp.,    Soathfield,    Mich. 

APPLICATION   OF  HIGH    MOMENT-PRODUCING   TECHNIQOES 

FOR    CONTROL  OF    A  MANNSD   SPACE   VEHICLE. 

Final   Kept. 

Mar   6A,    ^02p. 

Contract    AF33   657  10998,    ProJ .    8225,    Task   822503 

FDL  TDR64  32  Onclasslfied   report 

Descriptors:      (•Attitude   control    systeas.    Manned 
spacecraft),    ('Manned    spacecraft.    Attitude 
control    sys'teas),    ManeuTorabi  11  tjr.    Reentry 
vehicles.    Rendezvous    trajectories.    Transfer 
trajectories    Flight    control    systeas.    Thrust 
vector   control    systeas,    Aerodynialc   control 
surfaces,    Secondaryj 1 njection.    Control    Jets, 
Gyroscopes,    Spacecraft    docking,    Siaulatioi, 
Analog   systeas,    Torque,    Retro   rockets.    Lift, 
Descent    traJectoAi.fs,    Flywheels,    Flaps. 

High   aoaent-produclng   techniques    are   applied   to 
the    attitude   control    of   aanned    space   vehicles 
which    perfora   orbital    transfer,    rendezvous,    and 
lifting   re-entry  aaneuvers.      The   specific 
accoaplishaents   were:    (l)    est abllshaent    of    control 
systea,    subsystea    ind   coaponent    requireaents    for 
critical    vehicle ^f light    phases,    and    (2)    analysis 
of   proaising   techniques    for   perforiing   the   flight 
control    functions    required   during   the  various 
aaneuvers.      (Author) 
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Bendix  Corp.,  Southfielrf,  Mich. 

APPLICATION  OF  HIGH  MOMENT-PRODUCING  TECHNIQUES 

FOR  CONTROL  OF  A  MANNEU  SPACE  VEHICLE. 

Final  suaaary  rept. 

Mar  bU.    63p. 

Contract  AF33  657  10998.  Proj .  8225,  Task  822503 

FUL  TUR6i  32  Unclassified  report 

Descriptors:   (*Manned  spacecraft,  Attiturle 
control  systeas),  (^Reentry  vehicles),  RenHez- 
vou|  spacecraft,  Flight  control  systeas. 
Ascent  trajectories.  Parking  orbit  trajectories, 
Ren><ezvous  trajectories.  Spacecraft  Hocking, 
Separation,  Transfer  trajectories.  Descent  tra- 
jectories. Mission  profiles.  Analog  systeas, 
Matbeaatical  aodels.  Digital  coaputers.  Models 
(Siaulat ion) ,  Motion,  Flight  paths.  Thrust 
vector  control  systeas.  Gyroscopes,  Flywheels, 
Secondary  injection.  Control  jets.  Fuel  systeas 
Control  systeas.  Energy  aanageaent,  Servoaech- 
anisas,  Aeroriynaaic  control  surfaces. 


The  application  is  stu<fie<<  of  high  ao 
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quireaents  for  critical  vehicle  fligh 
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ing  the  flight  control  functions  requ 
the  various  aaneuvers.  A  hypothetica 
was  relecterf  ani<  its  space  aission  wa 
to  deteraine  the  attitude  control  req 
The  rendezvous  and  re-entry  aaneuvers 
-to  be  especially  deaanding  on  the  att 
systea.   (Author) 
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Div.   12,  6,  8,  7 
OTS  price  $6.60 


Air  Force  Syateaa 


Electronic  Systeas  Dlv. 

Coaaand,  Bedford,  Mass. 

A  SUMMARY  OF  CONFIGURATION  DESIGN  STUDIES  FOR  A 

RANGE  INSTRUMENTATION  CALIBRATION  SATELLITE, 

by  Joseph  J.  Blua.   31  Mar  6^,  6dp. 

ProJ.  5930,  Task  5930  03 

ESD  TDR64  255  Unclassified  report 

Descriptors:   (•Navigation  satellites. 
Guided  aistlle  tracking  systeas),  (•Satellites 
(Artificial),  Geodesies),  (•Guided  aissile 
ranges.  Calibration),  Instruaentatlon,  Radar 
traekiag.  Radar  beacona,  Transponders,  C-band, 
Optical  tracking.  Electronic  flash.  Xenon, 
Design,  Attitude  control  systeas.  Flywheels, 
Electronic  equipaent,  Coaaand  and  control 
systeas,  Teleaeter  systeas,  Feasibility 
studies. 
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*D-i39  433 


re  suaaariied  of  five  separate  bat 
tical  investigations  into  the 
esign  of  a  calibration  satellite, 
ty  and  adaptability  of  the  MISTRAH, 
AN/DPN-66  C-Baad  radar  transponders, 
sh  optical  beacon,  for  use  in  a 
bration  satellite  is  discussed.   The 
Its  of  a  separate  satellite  Integra- 
e  likewise  presented.   Design 
s  have  been  developed  which  allow 

transponder  developaent.   The  elec- 
onders  required  in  n  calibration 

be  developed  essentially  froa 
ile-rated  designs.   (Author^ 


DlT.   12,  5 

OTS  price  $10.50 


International  Electric  Corp.,  Paraaus,  N.  J. 

TEST  REPORT  ON  465L/TITAN  II  RADIO  TRANSMISSION 

INTERFACE. 

Jan  64,  134p. 

Contract  AF19  626  8 

ESD  TDR64  250  Dnclasiified  report 

Descriptorst   (•Radio  transaisiion,  Guided 
alssiles  (Surface-to-surface)),  Tests, 
Experlaental  data.  Radio  coaaunicatlon  systeas, 
Ground  support  equipaent,  Coapat ibllity.  Test 
aethods,  Slaulation,  Signal-to-nolse  ratio. 
Signals,  Perforaance  (Engineering),  Errors, 
Analysis. 

lEC  Docuaent  20147B  served  as  the  basis  for  this 
test  activity.   This  Technical  Docuaentary  Report 
reflects  the  results  as  applied  to  lEC  20147B, 
and  the  conclusions  resulting  therefroa.   The 
results  of  the  interface  of  465L  equipaent  with 
the  Intercoaplex  Radio  Coaaunicatlon  Equipaent 
were  satisfactory.   (Author) 


AD-439  493 


Uiv.   12,  27 
OTS  price  19.10 


Hercules  Powder  Co.,  Magna,  Utah. 

WEAPON  SYSTEM  133A.   SDHMART  OF  MING  II  CASE 

fliESIGN  STUDIES, 

by  K.  V.  Lett.  15  May  64,  109p.  Rept.  no.  MTI489 

Contract  AF04  647  243 

Uaclassified  report 

Descriptors:   ("Rocket  aotors  (Solid 
propellent).  Rocket  cases).  Guided  aissiles 
(Surface-to-surface),  Research  prograa  adaini- 
stration,  Third-stage  aotors.  Stresses,  Strain 
(Mechanics),  Weight,  Environaental  tests, 
Perforaance  (Engineering),  Height,  Pressure, 
Tests,  Failure  (Mechanics),  Load ing  .(Hechanica} , 
Design,  Load  distribution.  Air  Force,  Rubber, 
Instruaentatlon,  Teaperature,  Tiae,  Shear 


stresses,  Adhesives,  Glass  text 
Elasticity,  Theraal  expansion 
Material,  Mechanical  properties 


This  report  suaaarizes  work  accoi^||l  ished  by  the 
Case  Design  Group.  Hercules  Powdeir  Coapany, 
Bacchus  Norks,  for  the  cent  inued  liievelopaent  of 
the  Hinuteaaa  M-57E1  Rocket  Motoiii   (Author) 


i|les.  Bearing*. 
Aluainua  alloys , 
Bonding. 


AD-439  511 


Dlv.   12 

OTS  price  $1.60 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 

A  COMPARATIVE  SURVEY  OF  TYPES  OF  flPACE  STABIUZA- 

TION  FOR  TELEVISION  SYSTEMS,      I 

by  George  R.  Lewis.  Mar  64.  18p.  | 

NOTS  TP3403)  NAVMEPS  8446    UneU«ssified  report 

Descriptorst   (•Television  gaialnee,  Caaera 
tubes),  (•Stabilization  systeasi^  Television 
equipaent).  Stabilization  systci«s.  Airborne, 
Pitch  (Motion),  Television  caacltas.  Stabili- 
zation. Yaw,  Redaction,  Gyroscdfes,  Giabals. 
Gyro  stabilizers,  Caaera  lense^;  Galdad 
aissl lea. 


It  to  ate  in 


Vldicon  caaera  tubea  have  been  p 
weapons  systeas,  soae  of  which  r 
bilization  of  the  television  per 
or  eliainate  vehicalar  actions 
scribes  and  clnssifies  the  aajoritypes  of  space 
stabilization  i>ossible  and  coapa>»s  the  advan- 
tages and  disadvantages  of  each  ihf.      (Author) 
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AD-439  518 


Uiv.   12.  1 
OTS  price  $2.60 


Calif. 


Naval  Missile  Center!  Point  Mugu, 

EVALUATION  OF  THE  COMPATIBILITY  QP  THE  AQM-37A 

TARGET  AND  LAU-24/A  LAUNCHER  NITqtTHE  F-4B 

LAUNCH  AIRCRAFT, 

by  M.  M.  Horton.  31  Mar  64.  21p. 

Task  RM45OI  001 

NHC  TH64  13  Unclassifiej^  report 

Descriptorst   ("Target  drones,  /.erial  targets]. 
Drones,  Navy,  Jet  fighters.  Captive  tests, 
Coapat ibil ity.  Aircraft.  Siaulstion.  Coapati- 
bility.  MalfuBctiOBS,  Lauachintj^  Flight 
testing.  Rocket  aotors  (Liquid  jBropellaat) , 
Tests,  Checkout  procedures.  Guiiiied  aissiles. 

The  AQM-37A  target  is  a  preporgraaaed ,  high- 
perforaaace,  air-lauached ,  I  iquid-rf  ueled  ,  rocket- 
propelled,  expendable  aissile  taiifet  designed 
for  launch  froa  aaay  types  of  aiUtary  aircraft. 
The  aerodynaaic,  structural,  aad  electrical 
coapatibilities  of  the  AQM-37A  ti tget  and  the 
LAU-24/A  launcher  with  the  F-4B  1 Ircraft  were 
evaluated.   Prior  to  this  evaluat foa  the  target 
had  been  launched  only  froa  F-3B  and  A-4B  air- 
craft.  The  evaluatioB,  consistiag  of  ground 
tests  aad  flight  tests,  iadicate*  that  the 
centerline  station  of  the  F-4B  a(rcr>'t  i* 
readily  converted  to  a  very  satisfactory  launch 
platfora  for  the  AQM-37A  target .  h  Launches  within 
the  subsonic  flight  regiae  at  alittudes  between 
30.000  and  40.000  feet  have  been i conducted 
without  producing  any  effect  detectable  by  the 
pilots  or  through  observation  of 
flight  capabilities  or  character  ktics  of  the 
aircraft.  (Author)  ^ 


AD-439  618 


Div.   12,  25 
OTS  price  $6.60 


of  Tech.^ 


Instruaentatlon  Lab.,  Mass.  Inst 

Caabridge.  1. 

APPLICATIONS  OF  THE  HALL  EFFECT  JSEMICONDUCTOR 
MULTIPLIER,  I 

by  Carlo  Vendittl.   Nov  63.  61p.MRept.  no.  R  426 
Contract  Nosp64042C,  DSR  ProJ .  5|)  209 

Unclassifi^ed  report 


GUIDED  MISSILES  -  Division  12 


Report  on  Polaris  FBM  Galdance  Systea. 
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A  detailed  explanation  of  the  Hall  Effect  and  a- 
descrlptloB  of  the  present  available  coaaercial 
units  used  in  the  construction  of  a  watt'  aeter 
and  a  voltage-aonltoring  unit  are  given.  (Author) 


AD-439  662 


Div.      12,    22 
OTS  price  $8.10 


Aray   Frankford  Arsenal,    Philadelphia,    Pa. 

PROPELLANT   ACTUATED   DEVICES. 

Progress   rept.,    Nov-Dec   63. 

Dec  63,  86p. 

AFA  91  1  Dnclassified  report 

Descriptorst   (•Explosive  actuators,  Abs'tracts), 
(•Propellants,  Abstracts),  (•Cartridges  (PAD), 
Abstracts),  (•Abstracts,  Scleatiflc  research). 
Safety  devices.  Rocket  aotors  (Solid  propel- 
lent). Rocket  aotors  (Hybrid  propellant). 
Delay  eleaeats  (Explosive),  Fuzes  (Ordnaace), 
Catapults,  Ejection,  Ejection  seals,  Autoaatioa, 
Boab  ejectors.  Gas  generating  systeas.  Life 
rafts,  Air-sea  rescues,  Parachutes,  Manned 
spacecraft. 


Contentst   High  Teaperatare  Propellants  for  Crew 
Escape  Systea  Rockets;  Feasibility  of  a  Hybrid 
Rocket  for  Crew  Escape  Capsule  Application| 
Propellant  Actuated  Devices  in  Space  Eavironaent; 
Close  Tolernnce  Delayt  Ancillary  Coaponents  for 
Escape  Systeas|  Mild  Detonnting  Fuse  (MDF) ; 
Coaponents  for  Electrically  Initiated  Escape 

ysteas;  Co-Axial  Catapult;  Tiae  Delay  HechaBlsa; 

yaa-Soar  Techaical  Assistance;  XM18  Gas  Genern- 
tor;  Characteristics  of  Dynaaic  Seals,  Sealing 
Materials,  and  Sealiag  Techniques  for  PAD;  la- 
proved  PropellBBts  aad  Priaers  for  PAD  Appllca- 
tioBs;  Investigation  of  Recently  Developed 
Materials  and  Manufacturing  Techniques  for  Appli- 
cation to  PAD;  lapreveaent  of  PAD  to  Elialnnte 
Toxic  Propellant  Gases  (2  Reports);  Medina  Per- 
foraance Miniature  Initiator;  Developaent  of 
Ballistic  Reel;  Gun  Leunched  Socket;  Rocket  Alti- 
tude Sensing  nnd  Thrast  Direction  Control;  Devel- 
opaent of  Twenty-Maa  Life  Raft  Inflntor;   Heavy- 
duty  Pyrotechnic  Delay  Reefing  Line  Cutter;  nnd 
Boab  Ejector  Cartridge  for  MAD-12/A  Boab  Rack. 


4 


AD-439  680 


Div.   12 

OTS   price  $4.60 


Aray   Electronics   Research    and  Developaent    Acti- 
vity,   Mhite  Sands  Missile  Range.    N.    Mex. 
METEOROLOGICAL    DATA   REPORT    AliROBEE   KP    3.3, 
by  Gordon  L.    Dunaway.    Jan   64.    43p. 
Task   1G6    50212112?  02 
t-ERDi   103  Unclassified   report 

Descriptorst      (•Meteorology.    Data),    (•Mind, 
Special    purpose   coaputers),    (•Ballistics, 
Tables),    Rockets,    lapact    shock,    Matheaatleal 
prediction. 
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Division  13  -  INSTALLATK)^RS  AND  CONSTRUCTION 


Meteorological  datu  gathered  for  the  launching 
of  ^e^obee  KP  3.3  ire  presented  for  the  U.  S. 
Naval  Research  Laboratory  and  for  ballistic - 
studies.   The  data  appear,  along  with  calculated 
ballistic  data.   (Author) 


AD-A37  991 


DiT.   13 

OTS  price  |3.60 


AD-i39  718 


DiT.   12 

OTS  price  $^.60 


Lockheed  Missiles  and'Space  Co.,  Palo  Alto,  Calif. 

APPLICATION  OF  MOBILE  DKYDOCK  LAUNCH  SYSTEM  TO 

SPACE  MISSIONS.   VOLUME  1  SUMMAUY. 

Final  rept. 

25  Nov  63,  i;7p.   Hept.  no.  LMSC  B086121  1; 

^  3i;  63  2 

Contract  NBy  4.5852 

Unclassified  report 

In  cooperation  with  Holmes  and  Narver,  Inc.,  Los 
Angeles,  Calif.,  Puget  Sound  Bridge  and  Dry  Dock 
Co.,  Seattle,  Was)i.,  and  Crandall  Dry  Dock  En- 
gineers, Inc.,  Cambridge,  Mass. 

Descriptors:   (*Gulded  missile  launch.ers.  Dry 

dock  equipment),  (^Launching  &it-e^,  Dcy^iick 

equipment).  Cost,  Launching,  Mobile,  Ocean, 
Launch  vehicles  (Aeros^iace) ,  Guided  missiles 
(Surface-to-surface),  Ground  support  equipment. 
Logistics,  Maintenance,  Safety,  Scheduling, 
Handling,  Propellants,  Operation,  Booster 
motors,  Guided  missile  ranges,  Personnel, 
Storage,  Barges,  Reliability. 

This  volume  summarizes  the  Investigation  and  eval- 
ation  of  semimobile  drydock  launch  systems  applied 
to  the  launching  of  space  missions.   It  presents 
briefly  the  objectives,  scope,  technical  approach, 
and  concepts  that  have  been  developed  under  the 
study  for  launching  Atlas,  Titan,  and  Saturn 
clas-s  space  vehicles  from  semimobile  drydock 
launch  platforms  at  remote  equatorial  sites,  or 
offshore  the  Atlantic  Missile  Kange  (AMIi).  or 
the  Pacific  Missile  Kange  (PMIi).   It  also  indi- 
cates conclusions  and  recommendations  for  further 
study.   (Author)  ,  .^ 


13.    INSTALLATIONS  AND 
CONSTRUCTION 
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AD-A37  961 


Div.   13 

OTS  price  $1.60' 


Bedstone  Scientific  Information  Center, 

ledstone  Arsenal,  Ala. 

EXPERIMENTAL  STUDY  OF  CONTACT  HEAT  EXCHANGE 

by  H.  E.  Aerov,  tr.  by  Ingeborg  V.  Baker. 

15  Apr  6^,  12p. 

asiC  162  Unclassified  report 

Trans,  from  Kholodilnaya  Tekhnika  40t1.  pp. 
37-40,  1963. 

Descriptors:   (*Heat  exchangers.  Heat 
transfer),  (•Thermal  conductivity.  Cooling  & 
ventilating  equipment,  Refrigerant  condensers. 
Coolants,  Evaporators,  Nater,  Foams,  Gases, 
Hydrocarbons,  Butane,  Separation,  USSR. 

Reduction  of  irreversible  losses  in  evaporators 
and  condensers  in  compression  refrigeration 
plants,  may  be  achieved  by  lowering  the  dif- 
ferences of  temperatures  in  these  devices. 
Minimum  temperature  differences  may  be  obtained 
by  substituting  the  surface  evaporators  and 
condensers  with  devices  of  direct  contact.   Such 
an  exchange  will  simplify  the  construction  of 
the  devices  and  reduce  the  expenditures  of 
pipes.   (Author) 


Naval  Boiler  and  Turbine  Lab.,  Philadelphia,  Pa. 

COPES-VULCAN  DIVISION  BLAN-KNOX  COMPANY  MODEL 

D-4  ROTARY  SOOT  BLONER  HEAD. 

by  Leo  F.  Lauter.  26  Mar  6^,  31p. 

Proj.  B  431 

NBTL  NSM  611  077       Unclassified  report 

Descriptors:   (^Blowers,  Exhaust  systems), 
(•Boilers,  Blowers),  Cams,  Combustion  pro- 
ducts. Mechanical  drawings.  Tests,  Pressure, 
Exhaust  valves.  Torque,  High-pressure  valvei. 
Orifices,  Nozzles,  Rotary  valves. 
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OTS  price  |7.bU 

National  Engineering  Science  Co.,  Pasadena,  Calif.' 

A  THEORETICAL  ANALYSIS  OF  STRESS  WAVE  INTER- 

ACTIONN  IN  A  MODEL  SOIL  -  FURTHER  STUDIES. 

Final  rept., 

by  A.  M.  Soldate  and  J.  Mlklowitz.  Apr  64,  77p. 

Contract  AF29  601  5395,  ProJ..  1080,  Task  108010 

WL  TDR64  12  Unclassified  report 

Descriptors:   (•Soil  mechanics.  Theory), 
Elasticity,  Plasticity,  Compressive  properties. 
Soils,  Physical  properties.  Mathematical 
analysis.  Mechanical  waves.  Stresses,  Partial 
differential  equations. 

Two  formal  solutions  are  given  to  the  plane 
strain  problem  of  the  interaction  of  a  stress 
wave  propagated  in  a  bilinear  plastic  medium 
with  an  Infinitely  rigld-inf initely  dense  cylinder 
embedded  in  the  medium.   The  two  solutions  are 
essentially  complementary  with  respect  to  points 
of  theoretidal  difficulty  and  deficiencies  in 
generality.   A  numerical  study  of  each  solution 
should  lead  to  further  development  of  a  com- 
pletely general  method  for  treating  the  problem 
under  consideration  or  similar  problems.  (Author) 


14.    MATERIALS  (NON-METALLIC) 


The  requirement  that  bidders  on 

signs  offer  soot  blower  heads  w 

adjustable  pressure  control  led 

ment  and  evaluation  of  the  Cope 

blower  head.   Tests  were  conduc 

operability  of  the  proposed  des 

mit  evaluation  of  modifications 

result  of  initial  test.   Modifi 

quired  to  achieve  correct  range 

sures,  reduce  torque  necessary 

head,  and  to  eliminate  valve  st 

Production  units  of  this  design 

ODG-15  Nere  initially  unsatisfa 

adequate  control  of  head  pressu 

valve  assemblies  were  provided. 

fied  cam  design  and  another  des 

bly  were  incorporated.   Inadequ 

trol,  which  permitted  pressure 

during  the  opening  and  closing 

blowing  cycle,  but  the  blower  e 

control  while  the  valve  was  at 

Because  of  the  ease  with  which 

can  be  adjusted,  this  design  is 

isfactory  for  Naval  use.   (Auth 
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Div.   14,  13 
OTS  price  |3.60 


Army  Engineer  Research  and  Development  Labs., 

Fort  Belvoir,  Va. 

RIGID  FOAM  PLASTICS  SHELTERS  BY  SPRAY  APPLICA- 
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AIR-SUPPORTED   MOLDS, 
Swenson   and  Abraham  Pereb 


TION  TO 

by  S.  B 

35p. 

Task  1D643303D550  04 

AESDL  TR1769TR  Unclassified 


MATERIALS  (NON-METALLIC)  -  Division  14 


3  Mar  64, 


reporp 


Deserlptorsi   (•Shelters,  Expanpled  plastics), 
(•Expanded  plastics.  Skelters)  ,|,Inflatable 
structures,  Isocyanate  plastic*^'  Reinforcing 
materials.  Steel,  Glass  texti:.lejs,.  Polyester 
plastics,  Laminates.^      s^ 


This  report  covers  th<l  labrrcatioi^  of  two  rigid 
foam  plasties  shelter*^  bjr  spray  application  of 
plastic  resins  to  the  inside  surface  of  air-; 
inflated  molds.   The  first  shelter  was  constjcuct- 
ed  of  sprayed  polyurethane  foam  wji'th  steel  /ib 
reinforcement.   The  second  sheltepr  was  construct- 
ed of  sprayed  glass  f iber-polyestjair  laminate  ; 
with  sprayed  polyurethane  core.   The  report  co'i^ 
eludes  that  the  disadvantages  of  the  spray    ^' 
method  of  fabrication  far  outwoig^t  the  advan^' 
tages.   (Author) 


AD-437  932 


Div.   14 
OTS  price 


16.60 


Forest  Products  La&. ,  Madisoi,  Mil 

COMPARISON  OF  WOOD  PRESERVATIVES 

Progress  rept.  for  I964, 

by  J.  Oscar  Blew,  Jr.,  Apr  64,  64f 

1761 

FPL  02 


Unclassif lad  re 
I,  Preservatlfn) , 


STAKE  TESTS. 
Rept.  no. 
eport 


Deserlptorsi   (•Hood,  Preservation),  (•Pres- 
ervation, Effectiveness),  Protebtive  treat- 
ments. Coatings,  impregnation,  CJyeosote,  Min- 
eral oils.  Degradation,  Copper  q#mpoands. 
Zinc  compounds.  Mercury  coBpoan4t,  Chlorine 
compounds.  Phenols,  Cyoloalkaae^.  Carboxylic 
acids,  Aromatic  compounds,  Proe^lsing,  Molds 
(Organisms),  Metalorganio  compoi^ads. 

!  i 
Test  stakes  of  southern  yellow  pii(#  sapwood  2  by 
4  in.  (nominal)  by  18  in.  in  size  Were  treated 
by  pressure  and  nonpressure  proce^es  and  in- 
stalled by  the  Forest  Products  Laboratory  and 
cooperators  in  decay  and  termite  exposure  sites 
at  various  times  since  1938.   Alsd : included  la 
the  tests  are  smaller  pine  stakes  j|nd  those  of 
treated  and  untreated  plywood,  modified  woodsy 
laminated  paper  plastic,  and  pine  'infected  witk 
Trichoderma  mold.   Southern  yelloi^ipine  un- 
treated control  stakes  have  had  aq  average  life 
of  about  1  year  in  the  Canal  Zone,;  2  to  3  years 
in  Mississippi,  Florida,  and  Louisiana,  and 
about  6  years  in  Wisconsin.   Superiicial . treat- 
ments by  dipping  and  brushing  witN  preserVrrives 
such  as  coal-tar  creosote  and  petroleum  oils 
containing  copper  naphthenate,  zind  naphthenate, 
phenyl  mercury  oleate,  and  pentacblorophenol 
have  added  a  few  months  to  4  years  to  the  life 
of  the  untreated  stakes.   (Author) 
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Naval  Ordnance  Lab.,  white  Oak,  Md. 

CHARACTERIZATION  OF  CELLOPHANE  AS  AN  IONIC 

BARRIER, 

by  Claudia  C.  Evans.  May  64,  21p. 

NOL  TR63  225  Unclassified  report 
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Forest  Products  Lab.,  Madison,  Wis, 

OVERLAYS  FOR  LUMBER — AN  OLD  PRODUCT  IN  A  NEW 

DRESS, 

by  H.  0.  Fleischer  and  B.  G.  Heeblnk.   Apr  64,  14p. 

Rept.  no.  FPL  035 

Unclassified  report 

In  cooperation  with  Wisconsin  U.,  Madison. 

Deserlptorsi   (•Wood,  Proteetlve  coveVings), 
(•Protective  coverings.  Wood),  (•Preservation, 
Wood),  Wood  pulp.  Paper,  Phenolic  plastics. 
Processing,  Coatings,  Plastic  coatings, 
Adhesives,  Bonding,  Finishes  and  finishing*. 

The  dimensional  movement  across  the  grain  of 
nominal  1-ineh  pine  lumber  is  greatly  reduced 
when  the  lumber  is  overlaid  on  both  sides  with 
a  suitable  resin-impregnated  kraft  sheet  whose 
machine  direction  is  parallel  to  the  lumber  grain. 
Certain  vulcanized  fiber  sheets  as  well  as  parch- 
mentized  paper  sheets  can  be  bonded  to  only  one 
side  of  a  flat-grain  pine  board  so  that  the 
machine  direction  of  the  sheet  is  paralled  to 
the  grain  of  the  lumber,  and  littler  or  no  in-' 
crease  in  warping  tendencies  occurs.   The  paint 
retention  eharacteristles  of  lumber  siding  such 
as  flat-grain  southern  pine  or  other  species  are 
greatly  improved  by  the  use  of  overlays.   Overlay 
materials  of  this  type  should  form  a  suitable  base 
material  for  factory  application  of  finishes  for 
exterior  service.   Lumber  manufacturers  are  also 
looking  at  other  synthetic  film-finishing  materi- 
als, which  Incorporate  both  the  overlay  and  the 
finish  in  a  single  film  to  be  bonded  to  the 
surface.   The  most  promising  of  these  at  the 
present  time  appear  to  be  chlorosulf onafed 
polyethylene  and  polyvinyl  fluoride.   (Author) 
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Forest  Products  Lab.,  Madison,  Wis. 

WOOD  FOR  USE  IN  B(^iC  STORAGE  STRUCTURES, 

by  Lyman  W.  Wood.   Mar  64,  17p.   Rept.  no.  FPL 

041 

Onelassifled  report 


Division  14  -  MATERIALS  (NON-METALUC) 

la  eocperatioB  with  Nisconda  0.,  Nadlion. 

Daaerlptorai   (•Wood,  Structural  proDerties), 
(•Storage,  Hood).  (•Structurei,  Wood),  Mech- 
aaieil  propertiea.  Loading  (MeehanicB) . 
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Beaaa  (Structural),  Jointa. 
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(Author) 
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General  Electric  Co.,  Cincinnati,  Ohio. 

CARBONIZATION  OF  PLASTICS  AND  REFRACTORY  MATERIAL 

RESEARCH.   VOLUME  II.   REFRACTORY  MATERIALS. 

Rept.  for  1  Jul  61-30  Jun  62, 

by  G.  H.  Kibler,  T.  F^  Lyon,  «.  J.  Lineraky  and 

V.  J.  DeSantia.  Mar  6^,  181p. 

Contract  AF33  616  68*1,  ProJ .  *776;  ARPA  Order 

2*  61. 

HADD  TR60  6*6.  pt.  3,  vol  2 

Dnclassified  report 

Report  on  Materials  Theraal  Properties. 


Descriptors!  ('Re 
properties) ,  (•The 
aaterials).  Vapor 
Absorption  spectru 
Vaporization,  Hafn 
eoapounds,  Tantalu 
Tkoriua  eoapounds, 
Jitaniua  coapounda 
Hes,  Refractory  a 
analysis.  X-ray  di 
dynaaica.  Height, 
research. 


fractory  aaterials,  Theraal 
raal  properties.  Refractory 
pressure,  EaissiTity. 
a.  Spectra  (infrared), 
iua  eoapounds,  Zirconiua 
a  eoapounds.  Nitrides, 
Oxides,  Niobiua  eoapounds, 
,  Borides,  Theraal  proper- 
aterials,  Hafniua,  Cheaieal 
ffraction  analyaia,  Therao- 
Density,  High  teaperature 


Vapor  preaaure  studies  were  conducted  through 
the  application  of  Langauir  OTaporation,  Knudsen 
effusion,  aatrix  iaolation  and  resonance  line 
absorption  techniques.   The  vaporization  of 
hafniua  and  zirconiua  nitrides  was  studied  by  the 
Knudsen  effusion  aethod;  the  Langauir  evaporation 
aethod  was  applied  to  pure  hafniua  aetal.   Matrix 
isolation  of  vapor  over  thoria  proved  successful 
and  structural  assignaents  were  aade  to  various 
bands  in  the  infrared  abaorption  spectra  of  the 
aatrix  isolated  species. r-^esonance  line  abaorp- 
tioa  photoaetry  studies  o^TiB2  were  eoapleted. 
Noraal  spectral  ealssivity  data  froa  0.4  to  5.0 
aicrons  and  froa  1500  to  2500  K,  supported  by 
systeaatic  aethoda  of  aaterial  characterization, 
were  obtained  for  the  coa|\ounds  niobiua  diboride, 
zireoaiua  diboride,  titaniua  diboride,  tantalua 
nitride,  hafniua  nitride,  and  zirconiua  nitride. 
(Author) 
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OTS  price  $1.10 


General  Oynaaics,  Fort  Worth,  Tex. 
MATERIALS  -  SOLID  FILM  LDBRICAUTS  -  IRRADIATION 
BY  THE  GTR  AND  C060  SOO«CES  -  EFFECTS  ON  WEAR- 
LIFE. 

by  J.  W,  Head.  15  Apr  f>U,    7p.  Rept.  no,  FTDM  3006 

Unclassified  report 


Data  obtained  froa  teat  races  exposed  to  three 
different  radiation  doses  are  tabulated  along 
with  data  oa  unirradiated  speeiaens.   No  sigai- 
ficant  effects  were  produced  on  the  wearlife  of 
Electrofila  66C.  Alpha  Molykote  X-106.  or  GD/FW 
X-38  aolid  fila  lubricants  after  exposure  to  the 
irradiatiea  coaditioas.   (Author) 
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General  Dynaaics/Fort  Worth.  Tex. 

MATERIAL  -  HRP  -  3/8  OX  AND  3/4  OX  HEXCEL  FOAM 

FILLED  CORE  -  SHEAR  STRENGTH  AND  SHEAR  MODOLOS  - 

DETERMINATION  OF. 

by  J.  P.  Thoaaa.   15  Apr  64.  lOp.   Rept.  ao.  FTDM 

3048  Unclassified  report 

Descriptors:   (•Expanded  plastics.  Mechanical 
properties).  (•Sandwich  construction.  Expanded 
plastics).  Saadwich  panela,  Theraal  insulation. 
Heat  shields.  Launch  vehicles.  Failure  (Mech- 
aaics).  Shear'  stresses. 
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General  Dyaaaica/Fort  Worth.  Tex. 

MATERIALS  -  CERAMIC  BONDED  SOLID  FILM  LUBRICANTS- 
EFFECTS  OF  IRRADIATION  AND  HIGH  TEMPERATURE  ON. 
by  J.  W.  Head.  15  Apr  64.  8p.  Rept.  no.  FTDM  3053 

Unclassified  report 
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General  Dyaaaica/Fort  Worth,  Tex. 

MATERIAL  -  ADHESIVES  -  AEROBOND  500,  OYNABOND 

132  -  CREEP  RUPTURE  -  TEST  OF. 

by  T.  K.  Splker.  15  Apr  64.  9p.  Rept.  no.  FTDM 

3197 

Daclassified  report 

Descriptors:   (•Adhesives.  Sandwich  paaels). 
(•Bonding.  Sandwich  panels).  (»Sandwich  panels, 
Adhesives),  Stainless  steel.  Brazing.  Creep. 
Rupture,  Mechanical  properties.  Stresses, 
Beaaa  (Structural). 

Aerobond  500  beaa  speciaeas  were  aot  tested  la 
creep.   The  flrat  speciaen  bonded  with  Aeroboad 
500  blew  apirt  durlag  poatcure  at  ataospherie 
*  f 


pressure.   A  aeeoad  paael  postcured  Mder  50  pal 
preasare  did  aot  blow  apart  but  the  ikia-to-eore 
bond  aaa  rulBed  aa  showa  by  fSatwist  taaaloa 
teata.   Neither  Oyaaboad  132  aor  a  I ^aied  panel 
had  any  peraaaeat  set  after  10  hourj  at  420  F  aad 
after  30  alautes  at  490  F,  the  averjfe  for  three 
Dyaaboad  I32  paaels  was  .005  in.  as  eoapared  to 
.009  ia.  for  two  brazed  panela.   (Author) 
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Naraco  ladustries.  Inc..  San  Diego. 

SILICA  FIBER  FORMING  AND  CORE  SHEATt 

FIBER  DEVELOPMENT. 

Final  auaaary  technical  rept.,  1  Ja^-f31  Dec  63 

31  Jan  64.  70p. 

Contract  N600  19  59607 

Onclasaifled  teport 


Oeacrlptors:  (•Coaposite  aaterial 
turiag  aethoda).  (•Material  foraii 
(•Ceraaic  aaterials,  Processing). 
Quartz).  Buahiags,  Molybdenua.  Tui 
Drawing  (Machine  processing).  Teni 
ties.  Controlled  ataospheres,  Argc 
Oxldeii^  Aluainua  eoapounds.  Dioxides,  Zircon- 
iua eoapounds.  Titaalua  eoapounds.,  Magnesiua 
eoapounds.  Calciua  eoapounds.  Mangjanese  eoa- 
pounds. Phosphates,  Sodiua  coapounlds,  Fluo 
rides,  Sulfides.  Copper  eoapounds. 
pounds.  Titanates. 
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Silica  Fiber  Foraing:   Continuous  fulled  quartz 
fiber  foraing  was  achieved  froa  aelt:s  contained 
in  both  aplybdenua  and  tungatea  bushi^ngs  operat- 
ed in  an  argon  ataosphere.   Fiber  fojeaing  teaper- 
atures  ranged  froa  approxlaately  2150  C  to  2300 
C.   Tuagstea  was  superior  to  aolybde|t 
bushiag  aaterial.   Fiber  foraiag  in 
phere  waa  nnaueceasful.   Fiber  teasi: 
were  widely  scattered  with  aaxiaua  v:alues  of'500. 
000  psi  being  achieved.   An  optiaua  tungsten 
bushing  design  had  aot  yet  been  aehiloved  and  the 
useful  bushing  life  was  4  hours,  at  the  end  of  the 
prograa.   Core-Sheath  Fibers;   Using  a  redraw 
■ethod  of  fused  quartz.  Vycor.  and  Pyrex  tubing 
charged  with  candidate  core  aateriala,  the 
feasibility  of  the  core-sheath  fiber  was  deaon- 
strated  with  cores  of  A203,  Zr02,  and  other 
high  aodulns  polycrystalline  aaterialls.  (Author) 
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Southern  Research  Inst.,  Blralnghaa.  Ala. 


Descriptors:   (•Graphite,  Phyaical 
(•Density,  Graphite).  Strain  (Meeh 
High-teaperature  research.  Strain 
stresses.  Radiography. 
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FOR  GRADE 


THE  DETERMINATION  UF  DESIGN  CHITEltlA 

CFZ  GRAPHITE. 

Progress  report  bo.  3.  1  JaB-31  lar  fck, 

30  Apr  64.  33p. 

Contract  AF33  657  11298 

Unclassified  ^leport 
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Araold  Engineering  Developaeat  CeatefL  Arnold 

Air  Force  Station,  Tenn 

EVALUATION  OF  MARK  I  CRYOPANEL  COATIMGS. 

by  J.  P.  Dawson  aad  B.  A.  McCulleughi   May  64, 

34p. 

Contra^  AF40  600  1000,  Task  895107 

AEDC  TDR64  85 


(jBclaasif led  report 
»r.  Fialshes  aM  fiaishiag). 


Oeserlptorst   (•Coppei.  rs.i.nc.  .q«  ximaun 
(•Coatiaga.  Cryogeaies),  Space  envl^onaental 
coaditioas,  Palats,  Low-presaure  rttearcb,  Low- 


teaperature  reaearch.  Adhesion.  Refleetioa, 
Degassif icatioa. 

This  report  is  aa  evaluatioa  of  various  paints  and 
surface  coatings  for  use  on  copper  cryopanels  in 
the  Aerospace  Eavironaental  Chaaber.  Mark  I.   Re- 
sults are  presented  oa  the  reflectance,  outgass- 
ing.  aad  adhesive  properties  of  the  coatings. 
(Author) 
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General  Dyaaaies/Fort  Worth.  Tex. 

••K'«  FACTOR  DETERMINATION  OF  FOUR  TYPES  OF 

PANEL  CONSTRUCTION  IN  F-111  AIRPLANE. 

by  M.  S.  Stagga.  15  Apr  6<4.  8p.  Rept.  no. 

FTDM3174 

Unclassified  report 

Descriptors:  (•Theraal  insulation.  Airplane 
panels),  (•Airplane  panels.  Theraal  insula- 
tion), (•Glass  textiles.  Theraal  inaulation). 
Sandwich  panels.  Theraal  conductivity.  Coa- 
posite aaterials.  Glass.  Spheres.  Aluainua. 
Expanded  plaatiea,  Adhesives.  Jet  fighters. 
Fuel  tanks. 
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General   Dynaaics/Fort   Worth.    Tex, 
DEVELOPMENTS    IN   THERMAL-STRUCTURAL   COMPOSITES 
AT   GENERAL    DYNAMICS/FORTH    WORTH, 
by  M.    S.    Howeth,    H.    R.    ThorstoB  and   J.    E. 
Burroughs.    15  Apr   64.    45p.    Rept,    no,    FZM4037 

Unclassified    report 

Descriptors:      (•Theraal    insulation.    Struc- 
tural  parts),    (•Materials,    Theraal    insulation) 
Heat    ahields,    Refractory   coatings.    Ablation, 
Ealssivity,    Erosion,    Oxidation,    Plasties. 
Coaposite   aaterials,    Mechaaical    fasteners. 
Refractory   aetals.    Protective   treataeats. 
Metal    coatiags,    Aluainua  a  Hoys,    TiB  alloys. 
Vapor   plating,    High-teaperature   research.    Re- 
entry  vehicles,    Niobiua  alloys,    Ceraaic   aa- 
terials.   Porous   aaterials.    Silicone  plastics. 
Expanded  plastics.    Stainless   steel,    Flaae 
spraying.    Plasaa    Jets, 
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evelopaental  efforts  in  the  field  of  ther- 
tructural  coapositesy^are  suaaarized.  These 
ts  are  coacerned,  generally,  with  the  ap- 
tioB  of  coaposite  systeas  as  structural 
Bents,  cooliflg  systeas.  and  environaental 
ol  systeas.   Specifically,  iavestigatioBS 
B  the  areas  of  attachaents  for  ablatioa 
as,  oxidation  resistant  coatiags  for  re- 
ory  aetals.  foaaed  ceraaic  coaposites, 
a-arc  sprayed  coatiags.  and  iaorganic- 
ic  aaterial  systea  developaeat.   (Author) 
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Monsanto  Research  Corp..  Dayton,  Ohio. 
INVESTIGATION  OF  FLDOEO  COMPOUNDS  FOR  THERMAL 
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PROTECTION.  "    Xi     1«    Anr    6-i 

Final    summary   rept..    19   Apr   61-18   Apr   W. 
bi"!    i     Butler    and   L.    E.    Er>a»gh.    18   Apr   63. 

irn?;act    DAI  9    129q«1773.    P^J- JJ^^   01    002 

DBclassilieo  repori 

Deicriptors:   CNuclear  "plosions   Thermal 
radiation).  Cllalocar bon  plastics.  Thermal^ 
rnsiliuoi).^Pol,vinylchloride   Po  yet  ylene 

Dlastics.  Fluorine  compounds.  Chlorine  co" 
Dounds   Degradation.  Reaction  kinetics.  Thermo- 
«?>;ry.%igments.  oxides.  Chromium  compounds. 
Alumtium  compounds.  Iron  compounds.  Z^"'  ^om 
pounds.  Acrylic  resins.  Smoke.  Attenuation. 
-Radiation  injuries.  Vinyl  plastics. 
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SOLID§< 

Final  rept.  ,  ,  "„    i-j   ■!« 

by  Richard  S.  Stein.  U   Nov  63.  3p. 

DescriDtors:   (•Polymers.  Refractive  index). 
":«:  r'.ctlo;.  ieforiation)   Crystal  structure. 
Elasticity.  Strain  (Mechanics).  PolyethjrleBe 
plastics.  Alkenes. 
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Ml?EL'iL°^"ASi.ESlJE'-   ;;NiSbNri32    -    additional 

?JsT?i2  andTsposition  of  specimens  remaining 

FtLO'U   L20    F  CREEP  TEST  (50-2895). 

b5  1-  K.  Spiker.   28  Feb  64.  17p.   Bept.  "o. 

^FGT3093  Onclaiiified  report 

Descriptors:   CSandwich  panel..  Bonding). 
(.Adheiivel;  Sandwich  panels).  Honeycomb 
iore..  Stainle..  .teel.  Pla.tic.  Laminated 
nixtici   Glass  textiles.  Creep,  anear 
'  !J"ss«'  BeUs  (Structural).  Salt  spray  teiti. 
Huaiditv   DeMection,  En»ironmentaI  tests, 
1  S^i-lUperature  res^rch.  Time.  Experimental 
data. 


had  no  detrimental  effect  in  the  bond  and  no 
penetration  of  salt  or  moisture  was  Jound   n  an, 
-of  the  interior  cells  of  the  sandwich  panels. 
Uniealed  .t.inle.s  steel  •''i"-«"^""  'P"!; 
mens,  exposed  to  humidity,  are  an  ""P**""  *»  „ 
this  general  conclusion.   P'^^or/ll'^Sri  cul  " 
of  the  panel  from  which  the  specimen.  ""«  "t 
or  the  cutting  technique,  may  "•»* /*"  "H'/w-.x 
caused  the  low  flatwi.e  ten. ion  value..)  U«t««or} 
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Space  Sciences  Lab..  General  Electric  Co., 

^JJEST^SloN  'of' BONDING  IN  O^IDE-FIBER 

(WHISKER)  REINFORCED  METALS. 

Quarterli  rept.  no.  6.  1  Oct-31  Dec  63. 

by  Willard  H.  Sutton.  Dec  63,  29p. 

Contract  DA36  043OHD3768Z.  Department  of  the 

Army  Proj.  1H0  24401  All        .... 

AMRA  TR  CR63  01  6      Unclassified  report 

Descriptors:   CComposite  materials   Bonding). 
(•Ceramic  fibers.  Reinforcing  materials^, 
•Reinforcing  materials   Ceramic  fibers). 
Aluminum  compounds.  Oxides   Nickel.  Nickel 
alloys.  Aluminum  alloys.  Chromium  •ll»y»; 
CoDoer  alloys.  Indium  alloys,  Titanium  alloys. 
ztrSoiium  alleys.  Additives,  f"'--  •/^;-« 
substances.  Drops,  Adhesion.  Liquid  metals, 
Hiflh"e-perat«re  research.  Low  pressure  re- 
search. Solids.  Liquids.  Melting.  Impuritie.. 

Sessile  drop  experiments  were  conducted  on  two 
tyj  s  of  nlckel'(impurity  levels  of  l6pp.  and  31 
pjB)and  alpha-A1203.   Contact  "fl^"  *"?"*'" 
sured  for  both  types  and  were  consistently  high- 
er by  aSout  12  decrees  for  the  purer  specimen.. 
ExpeJi^eSts  were  also  conducted  «»i"«  fl'/Pj^*/ 
furnace  parts  in  an  attempt  to  P'O^****  «  "". 
reducing  atmosphere.   No  '^l""'"  ""^  ""J'^J.  I 
the  equlibrium  contact  angles,  although  a  «"^i 

5!n  Surface  film  formed  on  -^^"-^j!^,^!^!;:" 
The  interfacial  reactions  between  the  Ni-aipna 
I  20   iere%xa.ined  using  an  0Pt^-l,-l",:j::r- 
A  procedure  for  preparing  «P«"=i*«°%;".  f  l?' 
mining  the  interfacial  shear  strengths  is  also 
discussed.   (Author) 
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OF  FILAMENT  WOUND  PRESSURE  VESSELS. 
rRL^60?i  ^^"-  "  ^^^  '^^.c?;..ined  report 

;!-r^(-ii-.i:""o:nrniJ:r;cin::^p::"s:r 

iessels  .  CRocket  motor  cases.  Fil"*"*  "«"»«» 
construcUon).  Elasticity.  O-'^^y'  "''^J"'  . 
Aluminum  compounds.  Calcium  «=»-P°"J'id;:'" 
slum  compounds.  Boron  compounds,  Dioxides, 
S  neon  compou;ds.  Stresses   Rupture   Re  nforc- 
ing  materials.  Plastics.  Failure  ("«^^"*"  '  . 
Guided  missiles  (Underwater-to-surface).  Guided 
missiles  (Surface-to-surface). 
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length  te.'ted  and  the  tine  under  load, 
dering  the  statistical  distribution  of 
rength.  more  than  one  population  of  flaws 

detected.   The  amount  of  damage  to  the 
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(Author) 
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Syracuse  Univ..  Re.earch  la.t., 

INFORMATION  REQUIREMENTS  FOR  APP 

NON-METALLIC  STRUCTURAL  MATERIAL^- 

VEHICLES. 

Rept.  for  Nov  59-30  Jua 

by  C.  S.  Grova.  Jr.  and 

Nov  60.  168p. 

Contract  AF18  600  1876. 
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De.criptor.t   ("Material.,  Documentation), 
(•Structure..  Material.),  ("Aero. pace  craft. 
Material.),  Review..  Indexe..  Aircraft 
indu.trie.,  Aero. pace  plane..  Ilndu. tries. 
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Lockheed  Mis. lie.  and  Space  Co. 
Calif.  , 

THERMODYNAMICS  OF  REFRACTORY  COI»POUNDS  OF  BERY- 
LLIUM (OXIDES.  BORIDES.  CARBIDESj.  AND  NITRIDES): 
AN  ANNOTATED  BIBLIOGRAPHY. 

Comp.  by  Jack  B.  Goldmann.  Apr  63,  103p.  SB 
63  16}  3  80  63  3 
Contract  NOrd  17017 

Uncla..lf^ed  report 

De.criptor.:   (•Refractory  matl^rial..  Bery- 
llium compound.).  (•Beryllium,  Thermodynamic), 
(•Beryllium  compounds,  Thermod|namics) .  (•Cera- 
mic materials.  Thermodynamics  X,  (•Bibliogra- 
phies, Beryllium  compounds) .  d*Thermodynamics, 
Bibliographies),  Oxides,  Carb^4es.  Borides, 
Nitride..  High-temperature  re^^arch.  Abstracts. 


AD-439  449 


Div.   14.  12,  9, 
OTS  prioe  $6.60 


Aeronca  Mfg.  Corp.,  Middletown.  Ohio. 

HEAT  SHIELD  CONCEPTS  AND  MATERIALS  FOR  REENTRY 


VEHICLES, 

ed.  by  N.  Niehaus.  15  Jul  63.  66p. 

Contract  AF33  657  7151 

Unclassified  report 


/ 


Descriptors:   (•Heat  shields.  Reentry  vehicles7, 
(•Thermal  insulation.  Materials).  Composite 
materials.  Ceramic  materials,  Foams,  Porous 
materials.  Honeycomb  cores.  Plastics,  Metals, 
Ablation.  Sweat  cooling,  Melting,  Sublimation, 
Heat  transfer,  Thermal  radiation.  Thermal 
conduction,  Thermal  diffusion.  Fluid  flows. 
Pyrolysis,  Heat  sinks,  Graphite,  Aluminum 
compounds,  Silicon  compounds.  Zirconium 
compounds,  Oxides,  Emi.sivity.  Ceramic  coating.. 
Trajectories,  Atmosphere  entry,  Aerodynamic 
heating,  Oi.sociation.  Refractory  metals. 
Heat  resistant  metals  and  alloys. 
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Rubber  Lab.,  Mare  Island  Naval  Shipyard.  Vallejo, 

Calif.  < 

SUITABILITY  OF  MIL-P-23653  MATERIAL  FOR  DAMPING 

MECHANICAL  VIBRATIONS  IN  LIGHT  STEEL  PLATING, 

by  R.  R.  James.   12  May  64,  71p. 

Proj.  S  F013  13  01,  Task  908 

MINS.94  52       n  Unclassified  report 

Descriptors:   (*Afceustic  insulation,  Metal 
plates;,  (•Mechanical  waves.  Damping),  Vibra- 
tion, Submarines,  Sub'Barine  noise,  Vinyl  plas- 
tics, Epoxy  plastics.  Shock  resistance,  Ad- 
hesion, Stability'T  Compressive  properties, 
Steel,  Plastics,  Sheets,  Bonding,  Adhesives, 
Composite  materials.  Laminates,  Laminated 
plastics . 
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HBiler  ileep  subaergence  pressures  in  orrter  to  pre- 
vent loosening  of  constraining  layers  in  service 
(Author) 
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Sou'thern  Researck  Inst.,  Birsiingham,  Ala. 

THE  DEVELOPMENT  AND  EVALUATION  OF  HEAT-RESISTANT, 

RAIN-EROSION-RESISTANT  COATINGS. 

Bisionthly  progress  rept.  U,    26  Dec  63-26  Feb  64., 

by  R.  B.  Perklirs.  16  Apr  64,  15p. 

Contract  N156  43450 

*■-  Unclassified  report 

Descriptors!   (*Antirain  agents.  Plastic 
coatings},  (♦Heat-resistant  plastics.  Plastic 
costings),  (^Plastic  coatings,  Metals), 
Alualnun,  Metals,  Halocarbon  plastics, 
A(ti)esion,  Silicon  compounds.  Nitrogen  conpounds, 
Polyaers.  Varnishes,  Stability,  Abrasives. 
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of 


Institute  of  Engineering  Research,  Univ, 

California,  Berkeley. 

A  FUNDAMENTAL  STUDY  OF  THE  VARIABLES  ASSOCIATED 

NITH  THE  MIXING  OF  CERAMIC  RAW  MATERIALS. 

Rept.  for  July  62-Jan  64. 

by  D.  M.  Faerstenau,  R.  M.  Fulrath  and  J.  A. 

Pask.  Mar  64'.  107p. 

Contract  AF33  616  7763,  ProJ .  7350,  Task  735001 

ASD  TDR62  732,  pt.  2       Unclassified  report 

Report  on  Refractory  Inorganic  Non-Metallic 
Materials. 

Descriptors!   (*CeraBic  aaterials,  Processing), 
(*Po«ders,  Mixtures),  .AlaainuB  coapounds , 
Calciua  coapounds,  Oxides,  Sintering,  Spinels, 
Particles,  Surface  properties.  Particle  size, 
Mechanical  properties,  X-ray  diffraction 
analysis. 
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Naval  Bevearch  Lab. ,.Nashington,  0. 
MATERIAL  IDENTIFICATION  (SORTING). 
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y  axially  symmetric  pressure.   In  the 
of  the  numerical  treatment,  emphasis 
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ON  A  CLASS  OF  TESTING  PROCEDURES  IN  LINEAR  MODELS, 

by  Madan  L.  Puri.  Mar  64,  Up.  Rept.  no.  IMM 

NYU321 

Contract  Nonr28538 

Unclassified  report 

Descriptors!   ('Linear  systems.  Statistical 
tests).  Statistical  distributions.  Probability,  ^ 
Analysis  of  variance.  Sampling. 

Independent  samples  from  the  populations  with 
continuous  cumulative  distribution  functions  are 
given.   For  testing  the  null  hypothesis,  a  class 
of  test  statistics  based  on  the  ranks  of  the  ob- 
servations are  proposed  and  their  liaiting  dis- 
tributions are  derived.   These  results  are  used 
to  obtain  the  asyaptotic  relative  efficiencies 
(in  the  Pitaan  sense)  with  respect  to  one  another 
and  to  the  aoraal  theory  Rnaoetitor .   (Author) 
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MODAL  AND  MANY  -  VALUED  LOGICS, 
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Descriptors!  ('Mathematical  logic,  Bionics), 
Set  theory.  Bionics,  Operators  (Mathematics), 
Matrix  algebra.  Nerve  networks,  Metamatheaat- 
ics.  Switching  circuits. 

This  report  presents  several  postulate-sets  and 
theorems  for  aany-valued  logics,  logics  charac- 
terized by  more  than  two  truth-values.   It  also 
presents  basic  axiom-sets  and  theorems  fojr  modal 
logics  including  that  of  stri,ct  implication. 
The  matrix  formulation  of  strict  implication  has 
been  utilized  recently  in  the  representation  of 
neural  nets.   The  report  exhibits  some  of  the 
paradoxes  of  strict  implication  and  their 
analogues  of  material  implication  in  the  senten- 
tial calculus  of  A.  N.  Whitehead  and  B.  A. 
Russell.   The  many-valued  logics  of  J. 
Lukasiewicz,  A.  Tirski,  aad  £.  L.  Post  are  treat- 
ed in  some  detail.   Finally,  the  report  deals 
with  the  four-valued  Post  logic  and  the  appli- 
cation of  three-valued  Post  logic  to  switchiag 
and  gate  functions.   (Author) 
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A  Method  of  using  ^he  acceleration  due  to  gravity 
to  inprove  range  and  range  rate  measurements  by 
the  method  of  least  squares  is  presented.   A 
method  of  determining  radihl  acceleration  from 
the  calculation  of  gravitational  acceleration 
is  included.   Some  of  the  limitations  of  the 
gravitational  smoothing  technique  are  icaumerated. 
(Author)  4 
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Various  phenomena  associated  with  a  Mar 
cess  in  discrete  time  are  investigated, 
tion  is  focused  on  recurrent  events  (i. 
successive  entrances  into  some  fixed  st 
Markov  chain  with  the  positive  integers 
states).   Working  time  distribution  is 
determined  by  the  sequence  (EY  sub  n), 
y  sub  n  is  the  time,  as  observed  from  n 
event  last  took  place.   Criteria  for  th 
t-O  be  persistnet,  transient,  positive, 
be  given  directly  in  terms  of  the  EY  su 
particular  class  of  null  events  called 
regular  is  examined  and  various  Joint-1 
tributions  are  found  for  some  of  the  fu 
usually  associated  with  these  events, 
limit  laws  are  extended  to  situations  m 
eral  than  recurrent  events,  and  these  e 
results  are  then  applied  to  several  con 
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David  Taylor  Model  Basin,  Washington,  D.  C. 

ANALYSIS  OF  WAKE  SURVEY  OF  SHIP  MODELS  COMPUTER 

PROGRAM  AML  PROBLEM  NO.  840-219F, 

by  Henry  M.  Cheng.  Mar  64.  68p. 

Proj.  S  R011  01  01 

DTMB  1804  Unclassified  report 

Descriptors:   ("Hake,  Programming  (Computers)), 
(•Ships,  Wake),  Numerical  methods  and  pro- 
cedures, Hydrodynamics.  , 

This  report  presents  a  brief  discussion  of  the 
computer  program  written  for  the  purpose  of 
analyzing  experimental  wake  survey  data.   The 
method  used  in  computation  is  briefly  discussed 
and  a  detailed  instruction  for  preparation  of 
input  data  is  provided.   Samples  of  computer  input 
and  (mtpu^  are  included.   (Author) 
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Douglas  Aircraft  Co.,  Inc.,  Santa  Monica,  Calif. 
A  STUDY  OF  OPTIMIZATION  TECHNIQUES, 
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SM  45811 

Unclassified  report 
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Master' s  thesis. 


Princeton  Uviv.,  N.  J. 

OBSTRUCTIONS  TO  IMPOSING  DIFFERENTIABLE 


The  analytic  and  numerical  aspects  of  the  ' 
application  of  three  optimization  techniques 
to  a  general  problem  in  flight  mechanics  are 
investigated  and  compared.   The  three  techniques 


56 


inclnd 
steepe 
deriva 
iaclud 
diffic 
overco 
detail 
of  the 
compa r 
techni 
under 


e  the 
St  des 

tion  0 
ed  to 
ulties 
me  the 
The 
three 
ed ;  CO 
que  wi 
varyin 


calcul 

cent , 

f  .the 

show  w 

arise 

se  dif 

prima 

techn 

nclusl 

11  gtn 

g  circ 


us  of  va 
and  dyna 
theory  0 
here  and 
The  p 
ficultie 
ry  advan 
iques  ar 
ons  are 
erally  b 
umstance 


of 


riation4«    the  method 
mic   prod'amming.      A 
f   each    technique    is 
why    the)  major    numerica 
rocedur^t    employed    to 
I  are  di|<cussed    in 

each 
d 
drawn   asj  |  to   which 
e    the   mo^4t    satisfactory 
s.      (Autjlior) 


tages   aoiorded    by    et 
e  also  discussed   ant 


AD-439  Oil 


Div.   15 

OTS  price  $1.60 


i;r,  Mo, 


Midwest  Research  Inst.,  Kansas  Cii 
EXPANSIONS  OF  SPHEROIDAL  WAVE  FUNOtlONS. 
by  Tudell  L.  Luke.   1  June  62,  16^, 
Contract  Nonr263800X.  MRI  ProJ. 
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series.  ^ 


AD-439  012 


Div.   15 

OTS  price  $2.60 


Midwest  Research  Inst.,  Kansas  Cit;:^,  Mo. 

ECONOMIZATION  OF  INTEGRALS  OF  TRANSCENDENTAL 

FUNCTIONS. 

Technical  rept. , 

by  Yudell  L.  Luke.  I5  Mar  61,  rev.  1  June  62, 

23p. 

Contract  Nonr2638  OOX,  MRI  ProJ. 

Unclassifii 


;^429P 

report 


e< 


Descriptors:      ("Transcendental    fjijnctions.    In- 
tegrals),   Economics. 


AD-439  017 


Uiv.   15 

OTS  price  $6.60 


Midwest  Research  Inst.,  Kansas  Cit 

RATIONAL  APPROXIMATIONS  FOR  THE  I 

FUNCTION. 

Summary  rept.,  31  July  61-31  July 

by  Yudell  L.  Luke.  15  Aug  62.  62p. 

Co'ntract  Nonr263800X,   MRI  ProJ.  2{;^29P 

Unclass  if  ierl  report 


Descriptors:   ("Integrals,  Functions),  Poly- 
nomials, Tables,  Programming  (Computers). 


AD-439  025 


Div.      15  ^ 
OTS   price-5l.60 


Center   For   Naval    Analyser,    Washi,a 
THE    DIRECTIONAL   OERIVATIVt    OF   ffil 
by    J.    Bram.    12   Feb   64.    12p.       *■  t 
CNA  RC   2  Onelassifle 


"heory) , 
Taylors 
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-Min   y    F(x.y) 


i  report 
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Descriptors:      (•6am«'^  theory  ,    Funlctions), 
(•Algebraic    topology.    Convex   setjs^).    Nonlinear 
programming. 


AD-439  076 


Div.   15 

OTS  price  $1.10 


R 


Innsbruck  Univ.  (Austria), 

APPLICATION  OF  SPINOR  METHODS  TO 

MANIFOLDS. 

Quarterly  technical  status  rept.  n 

1  Dec  63-29  Feb  64, 

by  F.  Cap.   29  Feb  64,  8p. 

Contract  DA91  591EUC2947. 

Unclassif ie 

Deseriptorsi  ("Algebraic  topolo 
formations  (Mathematics)),  Relat 
Groups  (■athamatics). 


iMANNIAN 
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ur 


report 

,  Trans- 
rlty  theory. 


MATHEMATICS  -  Division  15 
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problem  may  be  stated  as  followst 
les  basically  exist  at  all  of 

desired  nonsingular  transforma- 
ian  space  a  corresponding  spin 
In  general  this  does  not  seem 

since  there  are  no  spin^or  re- 
f  the  full  Rlemannian  transfor- 

Hence,  within  Rlemannian  geometry 

possibilities  only:  (1)  That  of 
n  transformations  to  only  a 
1  Rlemannian  transformation 
ting  the  Spin  transformation  S-1 , 
ould  have  the  consequence  that 

exists  a  spinor  In  the  proper 
neral  theory  of  relativity.   The 
taln^ng  the  spinor  concept  within 
ory  of  relativity  Is  taken  up 

cover  the  Lorents  case.   (Author) 


Div.   15 

OTS  price  $2.60       , 

Educational  Testing  Service  Princeton,  -N.  J. 
SOME  GENERALIZATIONS  OF  A  THEORETICAL  DISTRIBU- 
TION OF  MENTAL  TEST  SCORES, 

by  John  A.  Keats.  Sep  63,  29p.  Rept.  no.  RB63  25 
Contract  Nonr2752  00,  Proj.  NR151  201         '.  • 

Unclassified  report 

Descriptors:   ("Mathematical  analysis.  Tests), 
Distribution,  Theory,  Model  theory,  Errors. 
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AD-439  259 


Div.   15 

OTS  price  $2.60 


Boeing  Scientific  Research  Labs.,  Seattle,  Wash. 
NON-PARAMETRIC  MAXIMUM  LIKELIHOOD  ESTIMATION, 
by  G.  B.  Crawford  and  S.  C.  Saunders.   Oct  63, 
21p.  Mathematical  note  no.  326;  Kept.  no. 
DI  82  0308  '  , 

Unclassified  report 


w 


Also  available  from  author. 


.r^' 


'     Descriptors:   ("Statistical  f&nctions, 

Topology),  ("Topology,  Statistical  distribn- 
tions).  Set  theory. 

Given  that  a  distribution  function  is  a  member 
of  a  subclass  of  absolutely  continuous  measures, 
the  problem  of  nonparametric  estimation  is  con- 
sidered, with  the  method  of  maximum  likelihood, 
of  the  underlying  density  function  of  a  given 
sample  of  independent  identically  distributed 
random  variables.   Sufficient  conditions  on  the 
space  of  probability  densities  and   its  topology 
are  given  for  the  cons^iste^^y  of  sSich  an 
estimate.   (Author^  / 


AD-439  26.d 


Div.   15 

OTS  price  $2.60 


Naval  Postgraduate  School,  Monterey,  Calif. 
OPTIMIZING  FOR  MINIMUM  RESPONSE  TIME  IN  A 
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Division  15  -  MATHEMATICS 

LINEAR  SYSTEM  WITH  LIMITED  CONTROL  EFFORT,        | 

by  Jaaes  S.  Deaetry  and  Harold  A.  Titus. 

Apr  64.  23p. 

NFS  RP45  (iDClasrifled  report 

Descriptors:   (•Control  systeas,  Optiaizatioa), 
Tiae-lag  theory.  Design,  Linear  systeas. 
Costs,  Integrals. 
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AD-439  265       DiT.   15,  14 

OTS  price  $1.60 

Brown  Univ.,  Providence  H^  I.,  Dlv.  of  Applied 

Matheaatics. 

A  NOTE  ON  THE  MECHANICAL  CONSTITUTIVE  EQUATIONS 

FOR  MATERIALS  WITH  MEMORY, 

by  R.  S.  Rivlin.  Mar  64,  12p.  Rept.  no.  TR91 

Contract  Nonr56210,  Proj.  NH064  406 

Unclassified  report 

Descriptors:   (•Materials,  Meaory) ,  ("Deforaa- 
tion.  Theory),  Equations,  Stresses,  Transforaa- 
tions  (Matheaatics),. Mechanical  properties. 


This  notjB  is  concerned' with  restrictions  on  the 
aechanical  constitutive  equations  for  a  aaterial 
with  aeaory  due  to  the  fact  that  siaultaneout 
rotation  of  the  body  and  reference  systea  leaves 
the  stress  unaltered.  Two  earlier  aethods  of 
obtaining  these  restrictions  are  unified. 
(Author) 


AU-439  424 


Div.   15.  25 
OTS  price  $1.60 


Rochester  Dniv. ,  N .  Y. 

SOME  SOLVABLE  POTENTIALS  FOR  THE  SCHRODINGER 

EQUATION, 

by  H.  H.  Aly  and  R.  M.  Specter.  13  Mar  64,  lip. 

Rept.  no.  UR875  25 

Grant  AF  AF0SR439  63 

Unclassif ie<t  report 

Descriptors:  (•Differential  equations.  Quan- 
tua  aechanics),  Potential  theory,  Traasforaa- 
tions  (Matheaatics). 

Utilizing  the  aodifierf  Hathieu  different ial' eqna- 
tion  and  Oarboux's  theorea  for  second  order 
differential  equations,  soae  solvable  potentials 
for  the  Schrodinger  equation  are  constructed. 
The  liaitations  of  the  potential's  constructed  by 
the  use  of  Darboux's  theorea  are  pointed  out  »mA 
discussed.   (Author) 
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16.1  MEDICAL  SCIENCES 


AD-437  923 


Div.   16.  28 
OTS  price  $4.60 


Huaaa  Engineering  Labs..  Aberdeen 

Hd. 

THE  HUMAN  THERMAL  ENVIRONMENT  IN 

AREA  (OPERATION  SWAMP  FOX  II). 

by  Arthur  A.  Woodward,  Jr.  Jan  64 

HEL  TM1  64  Unclassifi 


Proving  Ground, 
WET  TROPICAL 


41p. 
id  report 


Descriptors:   ("Hot  environaentl j  Stress 
(Physiologyi).  (•Military  persoiUl,  Hot 
enviroaaent).  (•Perforaance  (Hu4»n).  Hot 
environaent).  Behavior,  Tropica]^  regions. 
Rainfall.  Paaaaa.  Body  teaperati^lre.  Ataospheri 
teaperature.  Huaidity,  Ataosphet^c  action. 
Solar  radiation.  Experiaental  d^a.  Periodic 
variations.  Physiology. 
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Maryland  Univ..  College  Park. 

CURRENT  REFERENCES  IN  MEDICAL  ENTOMOLOGY  FROM 

RUSSIAN.  CENTRAL  AND  EASTERN  EUROPEAN.  AND  CHI- 

NESE  LITERATURE.  VOLUME  III.  NO.  5|„ 

•d.  by  George  Anastos.  1964.  19p. 

Contract  DA49  193MD2238 

Unclassified  report 

Descriptors:   (•Arthropods.  Blbl|iographies) . 
(•Public  health.  Disease  vectors!).  USSR. 
China.  Ticks.  Epideaiology .  Mite».  Oiptera. 
Slphonaptera.  Rodents.  Lice.  Heaiptera.  Rick- 
ettsia, Protozoa.  Diseases.  VirulMs. 


eq  r 


AD-437  930 


Div.   lb 

Ors  price  #1.60 


Washington  School  of  Psychiatry,  D^  C 

MATURATION  OF  ELECTROENCEPHALOGRAPHIC  EVOKED 

POTENTIALS. 

Final  rept.,  31  Oct  62-31  Oct  63, 

by  Ann  B.  Baraet.  31  Oct  63,  18p. 

Grant  OA  MD193  62G51 

Unclassified  report 

Descriptors:   (•Eleetroencephalofrapky, 
Infants),  (•Sleep,  Electroencephalography), 
Aging,  Behavior,  Reaction  (Psychology),  Chil- 
dren, Digital  eoaputers,  Stiaulation,  Audi- 
tory perception.  Brain.         | 

I 
Studies  of  tke  electrical  responsiifeaess  of  the 
brain  of  the  infant  and  child  have  been  aade  to 
correlate  the  developaeat  of  evoked  EEG  responses 
to  lights  and  sounds  with  other  aspects  of  aa- 
turation.   The  average  evoked  response  to  r/tpeti- 
tive  stiauli  was  deterained  by  a  g«aeral  purpose 


digital  coaputer  using  an  averagls) 


prograa. 


MEDICAL  SCIENCES  -  Division  16 

The  evoked  potential  to  auditory  stiauli  was 
studied  in  a  group  of  noraal  sleeping  newborns. 
The  evoked  response,  present  in  all  babies 
studied,  decreases  in  aaplitude  as  intensity  of 
stiaulation  is  attenuated  and  increases  in  aa- 
plitude as  intensity  increases.   A  jresponse 
usually  can  be  detected  within  aboiii  25  decibels 
of  noraal  adult  waking  threshold.  -  file  EEG  rec- 
ords were  graded  as  to  stage  of  sleep.   Latency 
of  the  average  response  increases  in  deeper 
sleep  but  the  wave  fora  does  not  appear  to  be  in- 
fluenced by  sleep  stage,   with  inereasie  in  age, 
the  onset  latency  of  the  evoked  response  de- 
creases, aost  of  which  takes  place  in  the  first 
aonths  of  life.   The  wavfe  fora  of  the  response 
also  becoaes  acre  influenced  by  the  state  of 
consciousness.   (Author) 


AD-437  987 


Div.   16 

OTS  price  $1.10 


^ 


Walter  Reed  Aray  Medical  Center,  Washington. 

D.  C. 

FOAM  MANDIBULAR  SPLINT. 

Rept.  for  Feb-Mar  64. 

by  Jaaes  T.  Hill  and  D.  R.  Ingenlto.  Apr  -64.  lOp. 

Proj.  3A012501A82  03 

WRAMC  TR6401  Unclassified  report 

Descriptors:   (•Prosthetics.  Mouth),  (•Dentis- 
try, Surgical  techniques).  Fractures  (Bone). 
Materials.  Polyaers.  Foaas.  Effectiveness. 
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Aerospace  Medical  Research  Lab.  (6570th), 

Wright-Patterson  AFB,  Ohio. 

AEROSPACE  ENVIRONMENT  SIMULATOR. 

Rept.  for  Nov  57-Mar  62, 

by  Otto  Schueller  and  Fred  W.  Berner.  Feb  64, 

AMRL  TDR64  6  Unclassified  report 

Descriptorst   (*Spaee  environaental  conditions, 
Models  (Siaulations)),  (•Models  (SiaulationsJ, 
Space  environaental  conditions).  (•Manned    i 
spacecraft.  Models  (Siaulations)),  Design, 
Test  facilities,  Theraal  radiation.  Altitude 
chaabers.  Stress  (Physiology),  Space  aedicine, 
Cosaic  rays,  Infrared  radiation.  Solar       ^'^ 
radiation.  Training,  Instruaentation,  Pressoris 
breathing.  Medical  equipaent.  Monitors. 

A  critical  requireaent  exists  for  a  special 
Aerospace  Environaent  Siaulator,  coapleaentary 
to  ptiier  USAF  test  and  research  facilities,  for 
studying  probleas  of  personal  protection  in  the 
vaeuua  and  theraal  radiation  environaents  of 
space;  for  indoctrination  and  training  of  astro- 
nauts in  personal  protective  equipaent,  and  for 
bioaedical  and  ecological  research  related  to 
survival  of  aaa  outside  the  ataosphere  of  the. 
earth.   Existing  physiological  altitude  test 
chaaber»,  large  aerospace  systeas  environaental 
chaabers,  and  balloon  and  orbiting  laboratories 
are  either  inadequate  for  this  purpose  or  too 
hazardous  and  uneconoaical.   This  report  presents 


Division  16  -  MEDICAL  SCIENCES 

a  proposal  for  a  relatiTely  s»all,  versatile 
Aerospace  EnTironaent  Siaulator  designed  to  aeet 
the  specific  requirement  of  aerospace  aedicinv; 
(Author)         :j_ 
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DlT.   16 

OTS  price  $4.60 


Geoscience  Ltd.,  La  Jolla,  Calif. 

THERMAL  AND  ELECTRICAL  CONDOCTIVITIES  OF  BIOLOGI- 
CAL FLUIDS  AND  TISSOES. 

Annual  rept.  1  Apr  63-31  ""r  6^,    ,  „  „ 
by  H.  F,  Poppendlek,  N.  D,  Greene.  J.  H.  Breeden, 
J,  R.  Murphy  and  P.  M.  Morehouse.  31  Mar  bU,    ^1p. 
Rept.  no.  24 
Contract  Nonr4O9500 

Dnclasslfied  report 

Descrlptorst   ("Body  fluids.  Physical  proper- 
ties), (»Ther«al  conductivity.  Body  fluids), 
(•Electrical  conductance.  Body  fluids).  Test 
equipment.  Blood,  Hemolysis,  Crlne,  Stomach, 
fluids.  Muscle,  Blood  plasma,  Stress 
(Physiology),  Temperature. 
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(Author) 
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Div.   16 
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Tokyo  Municipal  Komagonie  Hospital  (Japan). 

THE  STUDY  ON  THE  PATHOGENESIS  OF  INTESTINAL  - 

INFECTIONS. 

Quarterly  rept.  no.  1,  1  Feb-30  Apr  61, 

by  Kazumine  Kobari.  30  Apr  61,  3p. 

Contract  DA92  557FEC34616 

Unclassified  report 

Descriptors:   (•Infections,  Intestines). 
(•Intestines,  Infections).  Pathology, 
Salmonella,  Shigella,  Escherichia,  Microorgan- 
isms, Membranes  (Biology).  Japan. 


AD-438   198 


Dlv.      16 

OTS   price  $1.10 


AD-4.38  199 


Div.   16 

OTS  price  $1.10 


Tokyo  Municipal  Komagome  Hospital  (Japan). 

THE  STUDY  ON  THE  PATHOGENESIS  OF  INTESTINAL 

INFECTIONS. 

Quarterly  rept.  no.  3,  1  Ang-31  Oct  61, 

by  Kaiimlne  Kobari.  31  Oct  63,  lOp. 

Contract  DA92  557FEC34616 

Dnelasilfled  report 


Descriptors!   (•Infections,  Intestlnei), 
(•Intestines,  Infections),  Fluorescence, 
Antigens  &  antibodies.  Shigella,  Labeled  sub- 
stances. Body  temperature.  Pathology,  Japan. 


AD-438  200 


Div.   16 

OTS  price  $1.10 


Keio  Univ.,  Tokyo  (japan).  ^ 

AUTOMATIC  RECORDING  OF  P02 .  PC02,  PH ,  Na  AND  K 
IN  THE  BLOOD  AND  THE  BRAIN. 
Semiannual  rept.  2U   July-31  Dec  63. 
by  Toyozo  Aizawa.   31  Dec  63,  5p- 
Grant  DA  CRD  AG  S92  5UU   63G16 

Unclassified  report 

Descriptors:   (•Respiration,  Recording  system), 
Sensitivity,  Electrodes,  Brain,  Metabolism, 
Blood  circulation.  Cerebral  cortex.  Blood 
pressure.  Anoxia,  Japan. 


AD-438  226 


Div.   16 

OTS  prloe  $2.60 


Foreign  Tech.  Div.,  Air  Force  Systema  ComaiaBd, 

Wright-Patterson  AFB,  Ohio. 

THE  BIOCHEMICAL  BASES  FOR  DEVELOPING  PRODUCTS  OF 

HIGHER  BIOLOGICAL  VALUE, 

by  A.  A.  Pokrovskly.  13  Apr  64,  28p. 

FTD  TT64  148  Unclaaaifled  rep(?rt 


Tokyo  Municipal  Komagome  Hospital  (Japan). 

THE  STUDY  ON  THE  PATHOGENESIS  OF  INTESTINAL 

INFECTION. 

Quarterly  rept.  no.  2,  1  May-31  Jul  61, 

by  Kazumine  Kobari.  31  Jul  61,  3p. 

Contract  DA92  557FEC34616 

Unclassified  report 

Descriptors:   (•Intestines.  Infections), 
(•Infections,  Intestines),  Pathology,  Dysentery, 
Diarrhea,  Histalogy,  Antigens  &  antibodies, 
Japan. 


Army  Missile  Command.  Redstone  Arsenal, 

Huntsville,  Ala. 

SOME  SELECT  PHYSIOLOGICAL,  ANTHROPOMETRIC.  AND 

HUMAN  ENGINEERING  DATA  USEFUL  IN  VEHICLE  DESIGN 

AND  LOGISTIC  PROBLEMS  OF  SPACE  FLIGHT  OPERATIONS, 

by  J.  W.  Carter.  24  Feb  60,  34p. 

AMC  RA  DSP  TM2  60      Uncl^'i'^'"*  report 

i 

Descriptors:   (•Space  flight.  Operations), 
(•Space  craft.  Logistics),  (•Logistics,  Space 
flight),  Aviation  personnel.  Physiology, 
Anthropometry,  Human  engineering.  Work 
functions.  Tolerance.  Weightlessness,  Radia- 
tion effects,  Acoeleratioh  tolerance.  Life 
•support.  Metabolism,  Carbon  dioxide.  Noise, 
Vibration,  Military  requirements.  Tables, 
Water.  Food. 


AD-438  389 


Div.   16 

OTS  price  $2.60 


Cambridge  Univ.  (England). 

STUDIES  OF:   (A)   THE  VISUAL  FIELDS  OF  MONKEYS 

(B)   MEMORY  PROCESSES  AS  AFFpCTED  BY  CEREBRAL 

LESIONS  IN  MONKEYS. 

Final  technical  rept.    .   i    ,,   „, 

by  Lawrence  Weiskrantz.   30  ^ov  63.  26p. 

Grant  AF  E0AR63  34  *" 

AFOSR  64  0832  nnclassified  report 

Descriptors:   (•Cerebral  cortex.  Damage). 
(•Visual  perception.  Cerebral  cortex),  (•Mem- 
ory, Cerebral  cortex).  Monkeys.  Visual  acuity. 
Brain.  Great  Britain. 

Analysis  of  the  visual  cortex  and  its  relation 
to  behaviour,  and  of  the  changes  in  mnemonic 
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AO-438  395 


Div.   16 

OTS  price  $1.10 


Karolinska  Inst.,  Stockholm  (Sweden) 

DISTRIBUTION  OF  BIOLOGICALLY  ACTIVE 

IN  THE  BODY. 

Final  rept. 

Apr  64.  5p. 

Grant  AF  E0AR62  14 

AFOSR  64  0841  Unclassified 


Descriptors:  (•Phenols.  Amines), 
Phenols),  Adrenal  glands.  Nerves, 
ology).  Nerve  cells.  Vasoactive  a 
dosis,  Respiratory  system.  Tracer 
Nucleotides. 


It 


AD-438  458 


Div.   16 

OTS  price  $1.10 


Tokyo  Municipal  Komagome  Hospital  (Japan). 

THE  STUDY  ON  THE  PATHOGENESIS  OF  INl|tSTINAL 

INFECTIONS. 

Quarterly  rept.  no.  1,  1  Feb-30  Apr  ^2, 

by  Kazumine  Kobari.   30  Apr  62,  4p. 

Contract  DA92  557FEC34616 

Unclassified  report 


Descriptors:   (.•Infectious  diseas 
intestinal  system).  (•Dysentery. 
Histology,  Ulcers,  Edema,  Hemorrh; 
Japan. 
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AD-438  459 


erly  report,  the  pathohlstological 
he  intestinal  membrane  by  rectal 

be  mentioned.   The  majarity  of 
tients  with  bacillary  qtsentery. 

mucosa  was  performed  with  forceps 
opic  examination.   The  |$pecimens 

Zenker's  solution  immediately, 
ions  were  made,  aand  strained  with 
osin  solution  and  if  ncaessary, 
ning  was  used.   (Authoi| 


Div.   16 

OTS  price  $1.10 


Tokyo  Municipal  Komagome  Hospital  (Japan). 

THE  STUDY  ON  THE  PATHOGENESIS  OF  INI^lSTINAL 

INFECTIONS. 

Quarterly  rept.  no.  2,  1  May-31  Jul]|{62, 

by  Kazumine  Kobari.   31  July  62,  7p. 

Contract  DA92  557FEC34616 

Unclnsslf led 


ort 


Descriptors:  (•Infectious  disens^f,  Gns- 
trointestinal  system),  (•Gastrointestinal 
system.  Infectious  diseases),'  Sali^^nella, 
Diarrhea,  Pathology,  Japan. 

In  this  quarterly  report,  an  outbre^l  of  gas- 
troenteritis due  to  the  infection  diia  to 


jep 


MEDICAL  SCIENCES  -  Division  16 


thompson  is  mentioned.   Eleven  pat- 
ere  diagnosed  as  bacillary  dysentery, 
ed  to  Tokyo  Municipal  Komagome  Hos- 
th  June  1962.   However,  Salmonella 
s  isolated  from  stool  cultures  of 

were  different  from  those  of  patients 
nry  dysentery.   Sigmoidoscopically, 
rectal  and  sigmoidal  mucuous  mem- 
quite  different  from  those  seen  in 
ciliary  dysentery.   (Author) 


Div.   16 

OTS  price  $1.10 

Tokyo  Municipal  Komagome  Hospital  (japan). 

THE  STUDY  ON  THE  PATHOGENESIS  OF  INTESTINAL 

INFECTIONS. 

Quarterly  rept.  no.  3,  1  Aug-31  Oct  62, 

by  Kazumine  Kobari.  31  Oct  62,  4p. 

Contract  DA92  557FEC34616 

Unclassified  report 

Descriptors:   (•Intestines,  Infectious 
diseases),  (»Dysentery.  Pathology),  Salmonella. 
Shigella,  Chemotherapeutic  agents.  Japan. 


AD-438  461 


Div.   16 

OTS  price  $4.60 


Tokyo  Municipal  Komagome  Hospital  (Japan). 

THE  STUDY  ON  THE  PATHOGENESIS  OF  INTESTINAL 

INFECTIONS. 

Rept.  no.  2  (Final),  1  Feb  62-31  Jaif  63, 

by  Kazumine  Kobari.   31  Jan  63,  46p. 

Contract  DA92  557FEC34616 

Unclassified  report 
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AD-438  466 


Div.   16 


OTS  price  $1.60 


Division  16  -  MEDICAL  SCIENCES 


AD-43d  ^68 


DlT.   16 

OTS  price  $1.10 


Osaka  U.nlT.  (Japan). 

ON  THE  DEFENCE  MECHANISM  AGAINST  INFECTION. 
Qaarterly  rept.  no.  3,  1  Apr-30  Jun  61, 
by  Tsunehiia  Aaano.  30  Jun  61,  lOp. 
Contract  DA92  557FEC31897 

Onelasalf led  report 
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AD-438  485 


DlT.   16 

OTS  price  $2.60 


Aviation  Medical  Acceleration  Lab.,  Naval  Air 
Development  Center,  JohnsviUe,  Pa. 
ELECTROENCEPHALOGRAPHIC  CHANGES  IN  HUMAN  SUB- 
JECTS DURING  BLACKOUT  PRODUCED  BY  POSITIVE 
ACCELERATION, 

byltussell  D.  Squires,  R.  E.  Jensen,  M.  C. 
bipple  and  J.  J.  Gordon.  6  Apr  6U,    22p. 
NAUC  MA  6402,  NAVMED  MR005  13  0002  2.  R12 

Unclassified  report 

Descriptors:   (•Electroencephalography,  Black- 
out (Physiology)),  (•Acceleration  tolerance. 
Electroencephalography),  Electronic  equip- 
■ent.  Brain,  Hypoxia,  Aviation  Bedicine, 
Blood  pressure,  Perforaance  (Human),  Band 
pass  filters.  Frequency  analyaers. 

Each  of  13  human  subjects  was  subjected  alter- 
nately to  a  set  of  peak  accelerations  of  6  and  7 
G  on  two  separate  occasions.   Peak  G  was  at- 
tained in  approximately  30  seconds  after  the 
initiation  of  a  symmetrical,  sinusoidal  ac- 
celeration profile.   The  bpst  index  of  the  level 
of  consciousness  appears  to  be  the  inverse  re- 
lationship between  the  depth  of  blackout  and  the 
amplitude  of  EEG  frequencies  in  the  range  of  5 
cps.   The  lower  delta  frequencies  were  not  used 
since  artifacts  due  to  electrode  displacement 
resulting  fro*  head  movement  were  seen  most 
frequently  la  this  range  of  frequencies.  More- 
over, the  5  to  7  cps.  frequency  band  is  asso- 
ciated with  cerebral  hypoxia  which  occurs  during 
positive  acceleration.   This  frequency  band 
was  also. shown  to  be  related  to  performance  of 
specific  performance  tasks.   (Author) 


AD-438  528 


Dlv.   16 

OTS  price  $1.10 


Sagaaihara  National  Hospital  (Japan). 
THE  IDENTIFICATION  AND  MODE  OF  ACTION  OF 
■lYAGAMANELLA  AS  RELATED  TO  TRACHOMA,  ATYPICAL 
PNEUMONIA  AND  OTHEIi  CLINICAL  DISORDERS  INCLUDING 
THE  THERAPEUTIC  IMPLICATIONS  THERE  OF. 
Quarterly  rept.  15  Nov  60-14  Feb  61, 
by  Toshio  Goto.  14  Feb  61,  6p. 
Contract  0A92  557FEC33048 

Unclassified  report 

Descriptors!   (•Mlcroorganlaas,  Identification), 
(•Coaaunlcable  diseases.  Viruses),  Antigens  ft 
antibodies,  laaunity.  Respiratory  diseases. 
Blood  serua,  Dogs,  Brain,  Miyagawanella, 
Equlnes,  Japan. 


AD-438  529 


Dlv.   16 

OTS  price  #1.10 


Sagaaihara  National  Hospital  (Japan). 
THE  IDENTIFICATION  AND  MODE  OF  ACTION  OF 
MIYAGAWANELLA  AS  RELATED  TO  TRACHOMA,  ATYPICAL 
PNEUMONIA  AND  OTHER  CLINICAL  DISORDERS  INCLUDING 
THE  THERAPEUTIC  IMPLICATIONS  THERE  OF. 
Quarterly  rept.  15  Fob-14  May  61, 
by  Toshio  Goto.  14'llay  61,  9p. 
Contract  DA92  557FBC33048 

Unclassified  report 

Descriptors:   '(•Coaaunlcable  diseases.  Viruses), 
Antigens  &  antibodies.  Mice,  Antibiotics, 
Chlortetracycline,  Adaptation  (Physiology), 
Pathology,  Therapy,  Birds,  Miyagawanella, 
Japan. 


AD-438  530 


Dlv.   16 

OTS  price  $1.60 


Sagaaihara  National  Hospital  (Japan). 
Tiie.    IDENTIFICATION  AND  MODE  OF  ACTION  OF 
MIYAGAWANELLA  AS  RELATED  TO  TRACHOMA,  ATYPICAL 
PNEUMONIA  AND  OTHEK  CLINICAL  DISORDERS  INCLUDING 
THE  THERAPEUTIC  IMl'LICATIONS  THEREOF. 
Quarterly  rept.  15  May-14  Aug  61, 
by  Toshio  Goto.  14  Aug  61,  13p. 
Contract  DA92  557FEC33048 

Unclassified  report 

Descriptors:   (•Coaaunlcable  diseases.  Therapy), 
Tetracyclines,  Antigens  &  antibodies.  Blood 
serua.  Viruses,  Birds,  Mice,  Pathology,  Liver, 
Spleen,  Miyagawanella,  Japan. 

f  - 

a 


AD-438  531 


Dlv.   16 

OTS  price  $1.10 


Jikel  Univ.  School  of  Medicine,  Tokyo  (Japan). 
STUDIES  ON  THE  MECHANISM  OF  CELL  DAMAGES  IN 
LIVER  AND  KIDNEY  CELLS  AND  IN  HEART  MUSCLE 
FIBERS  AS  Ki.V.-rtLr,D  BY  ELECTRON  MICROSCOPY. 
Quarterly  rept.  no.  1,  1  Nov  60-31  Jan  61, 
by  Fualkazu  Takaki.  31  J>n  61,  4p. 
Contract  DA92  557FEC34390 

Unclassified  report 

Descriptors:   (•Tissues  (Biology).  Pathology), 
(•Cytology,  Cancer).  Histological  techniques, 
Electron  microscopy.  Liver,  Kidney,  Heart, 
Cytochemistry,  Toxins  and  antitoxins. 
Muscles,  Freeze  drying,  Chemotherapy, 
Neoplasms. 


AD-438    532 


Dlv.      16 

OTS  price  #1.10 


; 


Jikel  U.  School  of  Medicine,  Tokyo  (Japan). 
STUDIES  ON  THE  MECHANISM  OF  CELL  DAMAGES  IN 
LIVER  AND  KIDNEY  CELLS  AND  IN  HEART  MUSCLE 
FIBERS  AS  REVEALED  BY  ELECTRON  MICROSCOPY. 
Quarterly  rept.  no.  2,  1  Feb-30  Apr  61, 
by  Fumikazu  Takaki.  30  Apr  61,  3p. 
Contract  DA92  557FEC34390 

Unclassified  report 

Descriptors:   (•Tissues  (BFiology),  Pathology), 
(•Cytology,  Cancer),  Chemotherapy,  Edema, 
Rats,  Liver,  Kidney,  Abdoaen,  Neoplasas, 
Electron  aicroscopy. 


AD-438  533 


Dlv.   16 

OTS  price  $1.10 


Jikel  U.  School  of  Medicine,  Tokyo  (Japan). 
SUBJECT  OF  INVESTIGATION  STUDIES  OF  THE 
MECHANISM  OF  CELL  DAMAGES  IN  LIVER  AND  KIDNEY 
CELLS  AND  IN  HEART  MUSCLE  FIBERS  AS  REVEALED 
BY  ELECTRON  MICROSCOPY. 


62 


V 


Qnarterly  rept.  no.  3,  1  May-31  Jul 
by  Fualkazu  Takaki.  31  Jul  61,  3p. 
Contract  DA92  557FEC34390 

Onclassified 


Descriptors:   ("Cells  (Biology),  Solectron 
aicroscopy),  (•Electron  aicroscop^  Medical 
research),  Liver,  Kidneys,  Heart.  Muscles, 
Pathology,  Mitochondria,  Anoxia. 


61, 


report 


AD-438  534 


Dlv.   16 

OTS  price  $5.60 


Jikel  Univ.  School  of  Medicine,  TokU  (Japan). 
SUBJECT  OF  INVESTIGATION  STUDIES  ON  THE  MECHANISM 


frepert 

Descriptors:   ("Liver,  Pathology)]; (•Kidneys. 
Pathology),  (•Poisoning,  Cells  (Biology)), 
Microscopy,  Electron  aicroscopy.  Carbon  tetra- 
chloride. Glycols,  Mercnry  coaponffis.  Chlorides, 
Japan. 


CELLS  AND  IN 


OF  CELL  DAMAGES  IN  LIVER  AND  KIDNEY 

HEART  MUSCLE  FIBERS  AS  REVEALED  BY  ELECTRON 

MICROSCOPY. 

Final  rept.,  1  Nov  60-31  Oct  61, 

by  Fualkazu  Takaki.  3I  Oct  61,  51p. 

Contract  DA92  557FEC34390 

Unclassified 


Carbon  tetrachloride,  diethylene  gl 
liaate  were  respectively  adainister 
stomach  of  Nlstar  rats  and  periodic 
(15  min.  -  2  days)  occurring  la  llv 
renal  tubules  were  observed  with  11 
tron  microscopes.   (Author) 


*>t 


AD-438  535 


Dlv.   16 

OTS  price  $1.10 


Chiba  Univ.  (Japan). 

STUDIES  ON  IMMUNOLOGICAL  DIAGNOSIS 

PARAGONIMIASIS. 

Quarterly  rept.,  21  Dec  60-20  Mar  6 

by  Muneo  Yokogawa.  21  Mar  6I ,  4p. 

Contract  0A92  557FEC33149 

Unclassified 

Descriptors:  (•Parasitic  disease 
(•Chemotherapeutic  agents.  Parasi 
Cheaotherapeutic  agents,  Geralcld 
and  antibodies,  Public  health. 
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AD-438  536 


Dlv.   16 

OTS  price  $1.10 


Chiba  Univ.  (Japan). 
STUDIES  ON  PARAGONIMIASIS. 
Quarterly  rept.,  21  Mar-20  June  61, 
by  Muneo  Yokogawa.  21  June  6I ,  3p. 
Contract  DA92  557FEC33149 

Uaclassifled 

Descriptors:  (•Parasitic  disease 
(•Cheaotherapeutic  agents.  Parasi 
Gernicides,  Cheaotherapeutic  agen 
health,  Japan. 


AD-438  537 


uiv.   16 

OTS  price  #1.10 


Chiba  Univ.  (Japan). 
STUDIES  ON  PARAGONIMIASIS. 
Quarterly  rept.,  21  June-20  Sep  61, 
by  Muneo  Yokogawa.  21  Sep  6I ,  8p. 
Contract  DA92  557FEC33149 

Unclassified 

Descriptors:  (•Parasitic  disease 
(•Cheaotherapeutic  agents,  Parasi 
Blood  serua.  Germicides,  Cheaothe 
ageats.  Antigens  and  antibodies,  I 
Japan. 


report 
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MEDICAL  SCIENCES  -  Division  16 


AD-438  538 


Dlv.   16 

OTS  price  17.60 


Chiba  0.  (Japan). 

STUDIES  ON  IMMUNOLOGICAL  DIAGNOSIS  AND 

THERAPY  OF  PARAGONIMIASIS. 

Final  rept.  21  Dec  60-20  Dec  61, 

by  Muneo  Yokogawa.  20  Dec  61,  75p. 

Contract  DA92  557FEC33149 

Unclassified  report 

Descriptors:   (•Cheaotherapeitic  agents. 
Parasitic  diseases),  (•Epideaiology,  Parasitic 
diseases),  (•Parasitic  diseases,  Japan), 
Diagnosis,  Antigens  and  antibodies.  Lungs. 
Public  health. 

Bithionol  has  specific  effect  in  paragonlalasis 
and  is  not  toxic  froa  the  follow-up  studies  for 
one  year  after  treataent  with  Bithinonol.   This 
drug  can  be  also  effectively  used  for  aass-treat- 
aent  of  paragonlalasis  patients  as  outpatients. 
Criterion  of  cure  of  paragonimiasis  Judging  by 
the  disappearance  of  ova  from  the  excreta  is  not 
always  easy.  The  aore  exacting  the  criteria 
of  cure,  the  longer  the  patients  are  followed 
up.   However,  serial  exaainations  of  the   coa- 
pleaent-fixatlon  test  after  treataent  is  valu- 
able for  the  criterion  of  cure.   The  new  endeaie 
area  of  paragoniaiasls  was  found  in  west 
district  of  Shizuoka  prefecture  by  using  intra- 
deraal  tes,  coapleaent-f ixatlon  test  and  stool 
exaainations.  (Author) 


AD-437   539 


Dlv.      16 

OTS   price  $1.10 


Dlv.      16 

OTS   price   $1.60 

Hokkaido  Univ..  Sapporo  (Japan). 

EFFECTS  OF  RADIATIONS  ON  CELL  DIVISION  AND 

CHROMOSOMES  IN  ANIMALS. 

Quarterly  rept.,  15  Mar-14  June  61, 

by  Sajlro  Maklno.  14  June  61,  15p. 

Contract  DA92  557FEC34462 

Unclassified  report 

Descriptors:   (•Radiation  effects,  Abstracts), 
(•Abstracts.  Radiation  effects).  Cell  division, 
Chroaosomes,  Beta  particles,  X  rays,  Gaama 
rays.  Neoplasms.  Cells  (Biology),  Drosophila, 
Paramecium,  Antigen-antibody  reactions,  Gera 
cells,  Japan. 


AD-438  541 


Dlv. 


16 


OTS  price  |1.60 


Hokkaido  Univ.,  Sapporo  (Japan). 

EFFECTS  OF  RADIATIONS  ON  CELL  DIVISION  AND 

CHROMOSOMES  IN  ANIMALS. 

Quarterly  rept.,  15  Jun-14  Sep  61, 

by  Sajlro  Maklno.  14  Sep  61,  11p. 

Contract  DA92  557FEC34462 

Unclassified  report 


es 


Division  16  -  MEDICAL  SCIENCES 

Descriptors:   (»lladiatioB  effects,  Chromosones) , 
(•CheBOtherapy,  Cancer),  Japan,  Ga««a  rays, 
Mice,  NeoplasMS,  Ger«  cells.  Cell  division. 


AD-U38   542 


Div.   16 

OTS  price  |1.10 


Kitasato  Inst.  (Japan). 

STUDIES  ON  THE  MODE  OF  ACTION  OF  ANTIBACTERIAL 

DRUGS. 

Quarterly  rept.  no.  1,  1  Oct-31  Dec  60, 

by  Katsuhiko  Tago,  Yoshiyuki  Yajiaa  and  Yoshio 

NatSMBOto.  31  Dec  60,  3p. 

Contract  DA92  557FEC319U 

Unclassified  report 

Descriptors;   (•tjwinolines,  Gernicldes),    ^ 
(•Geraicides,  Quinolines),  Phenols,  Cl^elate 
coapounds.  Morphology  (Biology),  Bacteria, 
Staphylococcus  aureus,  Mycobacteriua  tubercu- 
losis, Bacillus,  Escherichia  coli.  Microscopy, 
Japan. 

The  estinatloB  of  antibacterial  activity  of  oxine 
was  perforBed  in  order  to  clarify  the  activity  of 
oxine  derivtives  which  will  be  used  in  the  next 
experiBent,  on  the  relation  between  antibacterial 
potency  and  chelates  forBation.   The  aorphoro- 
xical  changes  of  bacterial  cells  were  observed 
both  with  a  phase  contrast  aicroscope  and 
electron-Bicroscope.   (Author) 


AD-438  640 


Div.   16,  23 
OTS  price  |1.60 


Nobel  Inst,  for  Neurophysiology,  StockholB 

(Sweden). 

RESEARCH  ON  BRAIN  STEM  MECHANISMS  REGULATING 

AUTONOMIC  ACTIVITIES. 

Final  technical  rept., 

by  Ulf  Soderberg.  5  Feb  64,  I8p. 

Contract  AF61  052  119 

AFOSR  64  0733  Unclassified  report 

Descriptors:   (*Urain,  AutonoBic  nervous 
systea) ,  (vAutonoaic  nervous  systea.  Brain), 
(•Hoaeostasis,  Central  nervous  systea). 
Psychiatry,  Physiology,  Nervous  sy_stea, 
Pathology,  Analysis,  Cerebral  cortjex,  Attentioi, 
Cardiovascular  systea,  stimulation.  Nerve 
cells.  Electricity,  Experimental  data. 

Soae  neurophysiological  aspects  of  the  regulation 
of  the  hoaeostasis  by  the  central  nervous  systea 
have  been  studied  and  will  be  described.   Atteaptt 
have  also  been  aade  to  analyze  how  such  adjust— 
aents  and  how  inefficient  regulation  due  to 
inertial  or  pathological  conditions  can  in- 
fluence cerebral  activities.   Special  eaphasis 
has  been  laid  on  technical  problems.   The  employ- 
Bent  of  the  neuronally  isolated  cortex  as  an 
index  of  how  the  cortical  tissue  reacts  to 
blood-borne  influences  is  described.   Brain-stea 
activities  that  are  especially  involved  in 
autonomic  functions  and  in  particular  in  the 
arousal  phenoaenon  are  discussed.  (Author) 


AD-438.  543 


Div.      16 

OTS  price  $1.10 


AD-438  641 


Kitasato  Inst.  (Japan). 

STUDIES  ON  THE  MODE  OF  ACTION  OF  ANTIBACTERIAL 

DRUGS. 

Quarterly  rept.  no.  2,  1  Jan-31  Mar  61, 

by  Katsuhiko  Tago,  Yoshiyuki  Yajiaa  and  Yo^io 

Matsuaoto.  31  Mar  61,  7p.  / 

Contract  DA92  557FEC31914 

Unclassified  report 

Descriptors:   (^Nuclei  (Biology),  Morphology 
(Biology)),  ('Morphology  (Biology),  Antibi- 
otics), (•Antioblotics,  Morphology  (Biology)), 
(•Bacteria,  Inhibition),  Escherichia  coli, 
Proteus  vulgaris.  Staphylococcus  aureus.  Bacil- 
lus subtilis,  Metabolisa,  Carbohydrates,  Chlo- 
raaphenicol.  Pentoses,  D;isaccharides,  Japan. 


AD-438  544 


Div.   16 

OTS  price  $1.60 


Kitasato  Inst.  (Japan). 

STUDIES  ON  THE  MODE  OF  ACTION  OF  ANTIRACTERIAL 

DRUGS. 

Quarterly  rept.  no.  3,  1  Apr-30  June  61, 

by  Katsuhiko  Tago,  Yoshiyuki  Yajiaa  and  Yoshio 

Matsuaoto.  30  June  61,  lip.- 

Contlract   DA92   557FEC31914 

Unclassified  report 

Descriptors:   (•Antibiotics,  Metabolisa), 
(•Bacteria,  Inhibition),  (•Metabolisa,  Bac- 
teria), Chloraaphenicol,  Tracer  studies, 
t  Labeled  coapounds.  Adenine,  Aaino  acids. 

Proteins,  Nuclic  acids.  Biosynthesis,  Glycoside 
hydrolases.  Staphylococcus  aureus.  Bacillus, 
Respiration,  Japan. 

Inhibition  of  bacterial  protein  synthesis  by 
Leucoaycin  and  Chloraaphenicol  was  coapared 
through  three  different  ways:   direct  estiaation 
by  Nessler's  aethod,  incorporation  of  14C-glycin 
and  iaduction  of  beta-galactosidase.   Inhibition 
of  aacleic  acid  synthesis  was  also  exaained  by 
14C-8-adenine  incorporation.  (Author) 


Div.   16,  30 
OTS. price  $3.60 


Illinois  U. ,  Urbana. 

ELECTRON  MICROSCOPE  STUDY  OF  ULTRASONICALLY 

IRRADIATED  MUSCLE. 

Final  rept.  1  Nov  62-1  Nov  63, 

by  W.  J.  Fry.  1  Nov  63.  37p. 

Grant  AF  AF0SR62  128 

AFOSR  64  0738  Unclassified  report 

Descriptors:   (•Ultrasonic  radiation.  Muscles), 
(•Muscles,  Ultrasonic  radiation),  Electro- 
acoustic  transducers.  High  frequency.  Test 
equipaent.  Electron  aicroscopy,  Aaphibians, 
Daaage,  Test  aethods. 


AD-438  652 


Div.   16 

OTS  pric«  11.10 


Sasaki  Foundation  Medical  Inst.,  Kanda  (Japan). 
STUDIES  ON  THE  CHROJiOSOMAL  DIFFERENCES  AMONG 
VARIOUS  ASCITES  HEPATOMAS  OF  RATS. 
Progress  rept.,  15  Oct  60-I4  Jan  61, 
by  Toaizo  Yoshida.   14  Jan  61,  2p. 
Contract  DA92  557FEC31980 

Unclassified  report 

Descriptors:   (•Chroaosoaes-,  Neoplasaa), 
(•Morphology  (Biology),  Chroaosoaes),  Histology, 
Pathology,  Cells  (Biology),  Mitosis. 


AD-438  653 


Div.   16 


Ulv.   lb 

OTS  price  $1.10 


Sasaki  Foundation,  Medical  Institution,  Kanda 

(Japan). 

STUDIES  ON  THE  CHROMOSOMAL  DIFFERENCES  AMONG 

VARIOUS  ASCITES  HEPATOMAS  OF  RATS. 

Progress  rept.,  15  Jan-14  Apr  61, 

by  Toaizo  Yoshida.  14  Apr  6I ,  2p. 

Contract  DA92  557FEC31980  / 

Unclassified  report 

Descriptors:   (»Llver,  Neoplasas),  (»Neoplasas, 
Liver),  Chroaosoaes,  Microscopy,  Laboratory 
aniaals.  Rats,  Japan. 
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AO-438  654 


Oiv.   16 

OTS  prio*  11.10 


Sasaki  Fouadatioa,  Medical  Institution,  Kanda 

(Japan). 

STUDIES  ON  THE  CHROMOSOMAL  DIFFERENCES  AMONG 

VARIOUS  ASCITES  HEPATOMAS  OF  HATS. 

Progress  rept.,  15  Apr-U  Jul  61, 

by  Toaizo  Yoshida.  14  Jul  61,  3p. 

Contract  DA92  557FEC31980 

UaelassifieU  report 

Oeioriptorit   (»Liver,  Neoplasaa)',  (•Neoplasas, 
Liver),  Chroaosoaes,  Microscopy,  Laboratory 
aaiaalt.  Rats,  Japan,  Aaines,  Ar^kiatic  coa- 
pounds. Organic  nitrogen  coapounds. 


AD-438  656 


Oiv.   16 

OTS  price  $1.10 


{TY  AS  FOOD 
ALGAE. 


Tokugawa  Inst,  for  Biological  Rese^fch,  Tokyo 

(Japan) . 

CHEMICAL  COMPOSITION  AND  APPLICABI 

AND  FEED  OF  MASS-CULTURED  UNICELLUIjiR 

Quarterly  rept.,  18  Jan-17  Apr  61, 

by  Hiroshi  Taaiya.   17  Apr  61,  5p. 

Contract  0A92  557FEC33129 

Unci  ass  if led  I  report 

Descriptors:   (•Algae,  Cheaical  «aalysis), 
(•Food,  Algae),  Nutrition,  Mice,  Diet,  Decoa- 
positioB,  Molecular  properties,  Otrbobydrates, 
Metabolisa,  Biockeaistry,  Glutatkjlone,  Japan. 

Contents:   Deteriorative  change  of jOhlorella 
aaterial  occurring  in  long  lasting  joutdoor 
cultures  as  reflected  in  partial  deooapositioa  of 
chlorophyll  aolecule;  Carbohydrates  contained  in 
soae  blue-green  algae}  and  Feeding  of  aice  with 


chlorella-containing  diet  with  spec 
to  its  effect  on  the  level  of  reduc 
in  blood. 


AD-438  657 


Div.   16 

OTS  price  $1.10 


jal  reference 
ed  glutathione 


rich,    Tokyo 
[JTY  AS  FOOD 


Tokugawa   Inst,    for  Biological   Resea 

(Japan). 

CHEMICAL  COMPOSITION  AND  APPLICABIL 

AND  FEED  OF  MASS-CULTUKED  UNICELLULJIVR  ALGAE. 

Quarterly  rept.  18  Apr-17  July  61, 

by  Hiroshi  Taaiya.   17  July  61.  5p. 

Contract  DA92  557FEC33129 

Unclassified  report 

Descriptors:   (•Chlorella,  Nutritkioa),  Diet, 
Food,  Rats,  Colors,  Chlorophylls, |  Alcohols, 
Methanols,  Growth,  Culture  aedia. 


AD-438  658 


DlT.   16 

OTS  price  $1.10 


Tokugawa  Inst,  for  Biological  Rosea reh,  Tokyo 
(Japan).  11 

CHEMICAL  COMPOSITION  AND  APPLICABILiVY  AS  FOOD 
AND  FEED  OF  l(ASS-CULTURED  UNICELLULf|i  ALGAE. 
Quarterly  rept.  18  July-17  Oct  61 ,  I 
by  Hiroshi  Taaiya.   17  Oct  61,  5p.   I 
Contract  DA92  557FfiC33129  | 

Unclassified  report 

Descriptors:   ("Algae,  Food),  (•Cleaical  anal- 
ysis. Algae),  Nutrition.  Growth  stbitances. 
Acids.  Lactobacillus  acidophilus, |Carbohydrates, 
Metabolisa. 

Conteats:   Analysis  of  acid-extract | tof  Chlorella 
cells  having  growth-proaoting  effect' upon  Lac- 
tobacilli, feeding  test  of  pigs  usiag  a  Chlor- 
ella-containing fodder,  change  in  ofatents  of  car- 
bohydrates and  lipids  in  Chlorella  4^11s  grown 
under  nitrogen-deficient  conditions,   (Author) 


MEDICAL  SCIENCES  -  Division  16 


AD-438   665 


Div.      16 

OTS   price  $1.10 


Kyoto  Dniv.  (Japan). 

ON  THE  GROWTH  MECHANISM  OF  PSITTACOSIS-TRACHOMA 

VIRUSES  IN  TISSUE  CULTURE. 

Quarterly  rept.,  U  Dec  60-U  Mar  6l , 

by  Noboru  Higashi.  U  Mar  6l ,  2p. 

Contract  DA92  557FEC34501  ^ 

Unclassified  report 

Descriptors:   (•Viruses,  Tissue  culture), 
Growth.  Adsorption,  Nucleic  acids.  Analysis, 
Japan,  Cheaical  analysis. 


AD-i;38   666 


Div.      16 

OTS  price   $1.10 


Kyoto  Univ.  (Japan). 

ON  THE  GROHfTH  MECHANISM  OF  PSITTACOSIS-TRACHOMA 

VIRUSES  IN  TISSUE  CULTURE. 

Quarterly  rept.,  i4  Mar-U  Jun  61, 

by  Noboru  Higashi.  14  Jun  61,  2p. 

Contract  DA92  557FEC3il501 

Unclassified  report 

Descriptors:   (•Viruses,  Tissue  culture). 
Cells  (Biology),  Desoxyribonucleic  acids. 
Ribonucleic  acids.  Electron  aicroscopy, 
Japan. 


AD-438  667 


Div.   16 

OTS  price  $1.10 


Kyoto  Univ.  (Japan) . 

ON  THE  GROWTH  MECHANISM  OF  PSITTACOSIS-TRACHOMA 

VIRUSES  IN  TISSUE  CULTURE. 

Quarterly  rept.,  14  Jun-14  Sep  61, 

by  Noboru  Higashi.  14  Sep  61,  2p. 

Contract  DA92  557FEC34501 

Unclassified  report 

Descriptors:   (•Viruses,  Tissue  culture). 
Growth,  Morphology  (Biology),  Electron 
aicroscopy,  Japan. 


AD-438  681 


Div.   16 

OTS  price  $1.60 


Kanazawa  Dnlv.,  Ishlkowa  (Japan). 
STUDIES  ON  DEOXYRIBONUCLEIC  ACID  METABOLISM 
Quarterly  rept.  no.  2,  I5  Apr-14  July  61, 
by  Yasuyuki  Takagi.  14  July  61,  15p. 
Contract  DA92  557FEC34525 

Unclassified  report 

OescriDtors:   (•Desoxyribonucleic  acid.  Syn- 
thesis), Biochoalsflry,  Analysis,  Mutations 
Metabolism,  Japan,  'Escherichia,  Radiation 
effects.  Biosynthesis,  Labeled  substances. 
Cell  division. 


AD-438  682 


Div.   16 

OTS  price  $1.60 
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Kanazawa  Univ.,  Ishikawa  (Japan). 
STUDIES  ON  DEOXYRIBONUCLEIC  ACID  METABOLISM 
Quarterly  rept.  no.  3.  15  Jul-14  Oct  61, 
by  Yasuyuki  Takagi.  U  Oct  61,  12p. 
Contract  DA92  557FEC34525 

Unclassified  report 

Desorlptorai   (»Desoxyribonucleic  acids 
Biosynthesis),  (•Proteins.  Biosynthesis), 
(•Liver,  Regeneration),  Tracer  studies. 
Labeled  substances.  Antibiotics,  Radioactive 
isotopes.  Rats,  Carboxylic  acidi,  Aaino  acids. 
Japan,  PyriBidines,  Mutations.  Bacteria. 


Division  16  -  MEDICAL  SCIENCES 


AD-08  683 


DiT.   16 

OTS  price  If. 60 


Kaaazawa  UniT.,  Ishlkawa  (Japan). 
STUDIES  ON  DEOXYRIBONUCLEIC  ACID  METABOLISM. 
Qiarterly  rept.  no.  1,  15  Jan-H  Apr  61, 
by  Yasayaki  Takagi.  U  Apr  61,  8p. 
Contract  DA92  557FEC3i525 

Unclassified  report 

Descriptors!   (•Desoxyribonucleic  acid,  Meta1>- 
oIIsm),  Chroaosoaes,  Cells  (Biology),  Biosyn- 
tkesis.  Cell  division.  Nucleic  acids,  Nacleo- 
tides.  Genetics,  Tissues  (Biology),  Bloekoais- 
try,  Streptoayces,  Escherichia,  Japan. 


AD-438  68il 


DiT.   16 

OTS  price  $1.10 


Hiroshlaa  UniT.  (Japaa). 

RELATION  BETWEEN  MUSCLE  RELAXATION  AND  THE 

ENVIHONMENTAL  ELECTROLYTES, 

Quarterly  rept.  no.  1,  15  June-K  Sep  61, 

by  Hiroshi  Irlsawa.  KvSep  61,  4p. 

Contract  DA92  557FEC3^980 

Unclassified  report 

Descriptors!   ("Muscle,  Histology),  (»Heart, 
Anatoay),  Mollusca,  Crustacea,  Physiology, 
Japaa,  Relaxation  (Physiology),  Electrolytes 
(Physiology). 


AD-438  685 


Div.   16 

OTS  price  $1.10 


Hiroshlaa  UniT.  (Japan). 

MECHANISMS  OF  SMOOTH  MUSCLE  RELAXATION  THROUGH 

THE  ANODAL  CURRENT  SIMULATION. 

Quarterly  rept.  16  Sep-15  Dec  61, 

by  Hiroshi  Irisawa.  15  Dec  61,  4p. 

Contract  DA92  557FKC34980 

X  Unclassified  report 

Descriptors:   ("Muscles,  Relaxation  (Physiolo- 
gy)), Heart,  Aquatic  aniaal.  Invertebrates, 
Mollusca,  Analysis,  Cells  (Biology),  Stoaach, 
Guinea  pigs,  Meabranes  (Biology),  Rats,  Dogs, 
Nervous  systea.  Excitation,  Japaa. 


AD-438  691 


,1 


Div.   16 

OTS  price  111.  10 


Keio  Univ.  (Japan). 

CORRELATION  BETWEEN  SUSCEPTIBILITY  TO  ORAL  IN- 
FECTION AND  INTESTINAL  BACTERIAL  FLORA  IN  THE 
INBRED  MOUSE  STRAINS  RAISED  BY  SELECTIVE 
BROTHER-SISTER  MATINGS  IN  OUR  LABORATORY, 
Quarterly  rept.  no.  1,  1  Feb-30  Apr  61, 
by  Shogo  Sasaki.  30  Apr  61,  6p. 
Contract  DA92  557FEC34627 

Unclassified  report 

Descriptors:   (•Salaonella,  Infections),  la- 
aunity.  Mice,  Intestines,  Microorganisas, 
X-rays,  Shigella,  Japan. 


AD-438  692 


Div.   1^ 

OTS  price  |2.60 


Keio  Univ.,  Tokyo  (Japan). 

COBBELATION  BETWEEN  SUSCEPTIBILITY  TO  ORAL 
INFECTION  AND  INTESTINAL  BACTERIAL  FLORA  IN 
THE  INBRED  MOUSE  STRAINS  RAISED  BY  BROTHEH- 
SISTEB  MATINGS  IN  OOB  LABORATORY. 
Quarterly  rept.  no.  3,  1  Aug-31  Oct  61, 
by  Shogo  Sasaki.  31  Oct  61,  23p. 
Coatract  nA92  557FEC34627 

Unclassified  report 


Descriptors!   (•Bacteria,  Intestiaes),  ("Month, 
Infections),  Chenothernpy,  Antibiotics, 
Salaonella,  Streptoaycins,  Neoaycins,  Mice, 
laaunity,  Japan. 


AD-433  693 


Div.      16 

OTS   price  |1.10 


Nara  Medical  Coll.    (Japaa). 

ELECTRON  MICROSCOPE   STUDY   ON  THE    INFECTIOUS 

HEPATITIS. 

Quarterly  rept.  no.  1,  IS  Feb-H  May  61, 

by  Gonpachiro  Yasuzuai.  H  May  61,  4p. 

Contract  DA92  557FEC3i626 

Unclassified  report 

Descriptors:   ("Infectious  hepatitis. 
Pathology),  ("Liver,  Electron  aicrosoopy), 
Japaa. 


AD-438  694 


Div.   16 

OTS  price  tl.10 


Nara  Medical  Coll.  (Japan). 

ELECTRON  MICROSCOPE  STUDY  ON  THE  INFECTIOUS 

HEPATITIS. 

Quarterly  rept.  no.  2,  15  May-H  Aug  6l , 

by  Gonpachiro  Yasuzuai.  14  Aug  61,  7p. 

Contract  DA92  557FEC34626 

Unclassified  report 

Descriptors:   ("Hepatitis  (Nonviral),  Electron 
aicroscooy),  Cells  (Biology),  Liver,  Tissues 
(Biology),  Cytoplasa,  Mitochondria,  Meabranes 
(Biology). 


AD-438  695 


Olv.      16 

OTS   price  $1.10 


Nara  Medical  Coll.  (Japan). 

ELECTRON  MICROSCOPE  STUDY  ON  THE  INFECTIOUS 

HEPATITIS. 

Quarterly  rept.  no.  3,  15  Aug-14  Nov  61, 

by  Gonpachiro  Yasuzuai.  14  Nov  61,  8p. 

Contract  DA92  557FEC34626 

Unclassified  report 

Descriptors!   ("Hepatitis  (Nonviral), 
Electron  aicroscopy).  Tissues  (Biology), 
Cells  (Biology),  Mitochondria,  Analysis, 
Nuclei  (Biology),  Meabranes  (Biology). 


AD-438  696 


Div.   16 

OTS  price  $1.10 


Nara  Medical  Coll.  (Japan). 

ANALYSIS  OF  THE  DEVELOPMENT  OF  JAPANESE  B 

ENCEPHALITIS  VIRUS  WITH  THE  ELECTRON  MICROSCOPE. 

Quarterly  rept.  no.  1,  15  Feb-14  May  61, 

by  Gonpachiro  Yasuzuai.  14  Nay  61,  5p. 

Contract  DA92  557FEC34631 

Unclassified  report 

Descriptors!   ("Japaaese  B  eacephalltii  vims. 
Electron  aicroscopy).  Analysis,  Cerebral 
cortex.  Infections,  Cytoplasa,  Meabranes 
(Biology) . 


AD-438   697 


Div.      16 

OIS   price   #1.10 


Nara  Medical  Coll.    (Japan). 

ANALYSIS   OF  THE   DEVELOPMENT   OF   JAPANESE  B 

ENCEPHALITIS   VIRUS   WITH   THE   ELECTRON  MICROSCOPE. 

Quarterly   rept.    no.    2,    15  May-U  Aaa  61, 

by  Gonpachiro  Yasazaai.    14  Aug  61,   6p. 

Contract   DA92  557FEC34631 

Unelasaified  report 


«e 


PUI 


Deseriptorii   ("Japaaese  B  eaee^ 
vlras.  Electron  aicroscopy),  Brai 
(Biology),  Mice,  Cells  (Biology) 


AD-438  698 


Div.   16 

OTS  price  #1.10 


4. 


itis 
Tissaes 


Nara  Medical  Coll.  (Japan). 
ANALYSIS  OF  THE  DEVELOPMENT  OF  JAPANESE  B 
ENCEPHALITIS  VIRUS  WITH  THE  ELECTRON  MICROSCOPE. 
Quarterly  rept.  ao.  3,  15  Aag-U  Noif  61. 


7p. 

report 

litis  virus, 
Vlrai 


by  Gonpachiro  Yasuzuai.   14  Nov  61, 
Contract  DA92  557FBC34631 

Oaclassified 

Descriptors:   ("Japanese  B  encephi 
Electron  aicroscopy),  ("Thalaaaa, 
diseases),  Japaa 

During  the  three  aonths'  study  It  ki  s  been  re- 
vealed that  developaeat  of  the  Japdjese  B 
eacepkalltls  virus  inoculated  intraoerebrally 
in  tke  aoase  aay  be  acre  clearly  traced  in  the 
tkalaaas  than  in  the  cerebral  cortejj^  of  parietal 
lobus.   The  fine  structure  of  the  aicroglia  aad 
oligodendroglia  cells  in  noraal  thalaaus  of  a 
aoase  has  beea  observed  in  coaparision  with  that 
iafected  with  the  Japanese  B  pencehialitus  virus. 
(Author)  ' 


AD-438  699 


Div.      16 

OTS  price  |1.10 


Kyoto  Univ.  (Japaa). 

PHYSICO-CHEMICAL  STUDIES  ON  THE  MICROSOMAL  BIBO- 

NUCLBOPROTBIN  PARTICLES.  i 

Quarterly  progress  rept,  no.  1,  15  Uir> 

14  June  61 ,  [  • 

by  Akira  Inouye.  14  June  61,  8p. 

Contract  DA92  557rBC34753  I 


DA92  557rBC34753 

Unclassified 


Descriptors:   ("Proteins,  Biosyntliksls),  Micro- 
soaes.  Molecular  properties,  Physlbal  cheals- 
try.  Electrophoresis,  Electron  aictroscopy. 
Cytocheaistrv. 


report 


AD-438  700 


DlT.   16 

OTS  price  |1.10 


Kyoto  0.  (Japan). 

PHYSICO-CHEMICAL  STUDIES  ON  THE  MICl|t)SOMAL 
RIBONUCLEOPHOTEIN  PARTICLES. 
Qaarterly  prog^ress  rept.  no.  2,  15  i|in-14  Sep  61, 
by  Akira  Inoaye.  14  Sep  61,  8p. 
Coatract  DA92  557FEC34753  I       ^ 

Unclassified  Report 

Descriptors:   ("Itibosoaes,  MolecuUr  proper- 
ties)^ ElectToa  aicroscopy.  Ribonucleic  acids, 
Phyti^l  cheaistry,  Teaperature,  Particles, 
Japaa. 


AD-438  701 


Div.      16 

OTS  price  #1.10 


Kyoto  0.  (Japaa). 

PHYSICO-CHEMICAL  STUDIES  ON  THE  HICqOSOMAL 

RIBONUCLEOPHOTEIN  PARTICLES. 

Qaarterly  progress  rept.  no.  3,  15  ^tP"^  Dec  61, 

by  Akira  Inouye.  14  Dec  61,  8p. 

Contract  DA92  557FBC34753 

Oaclasslfied 


Descriptors:  ("Ribosoaes,  Molecu] 
properties).  Physical  cheaistry, 
aicroscopy.  Hagnesiia,  Ions,  Parti 
Synthesis  (Ckealstry),  Japan. 


report 

I 

*r 

leetron 
41es, 


MEDICAL  SCIENCES  -  Dlvisloa  16 


AD-438  741 


Div.      16 

OTS  price  11,10 


Keio  D. ,  Tokyo  (Japan). 

BIOLOGICAL  AND  IMMUNOLOGICAL  STUDIES  ON  TOXO-  ' 

PLASMA. 

Quarterly  rept.  no.  3,  1  Apr-30  Jun  61, 

by  Hlsaklchi  Matsubayashi.  30  Jun  6l .  5p. 

Coatract  DA92  557FEC31899 

Unclassified  report 


Descriptors:   ("Toxoplasaa,  Morphology 
(Biology)).  Viability,  Japan,  laaunology. 
Tissue  culture. 


Mice. 


AD-438  742 


Div.   16 

OTS  price  |1.10 


Kyoto  0.  (Japan) . 

METABOLIC  FUNCTION  OF  EOOXYNUCLEOSIOIC  COMPOUNDS 

Quarterly  rept.,  1  July-30  Sep  62, 

by  Osaau  Rayaishl.  30  Sep  62,  4p. 

Contract  DA92  557FEC35976 

Unclassified  report 

•  I'  ' 
Descriptors:   ("Nucleotidyl  transferases.  ' 
Purification).  ("Thyaus,  Nucleotidyl  trans- 
ferases). Japan.  Enzyaes. 


I  il 


AD-438  743 


Div.   16 

OTS  price  $1.10 


Hiroshlaa  Univ.  (Japan). 

MECHANISMS  OF  SMOOTH  MUSCLE  RELAXATION  THROUGH   n, 

THE  ANODAL  CURRENT  STIMULATION. 

Seaiannual  rept.  30  July  63-29  Jan  64, 

by  Hiroshi  Irlsawa.   29  Jan  64,  6p.i 

Contract  DA92  557FEC36882  ' 

Unclassified  report 

Descriptors:   ("Neuroauscular  trahsalssion. 
Excitation),  Muscles,  Tissues  (Biology), 
Urinary  systea.  Voltage,  Guinea  pigs.  Nerve 
iapulses.  Polarization,  Tiae,  Meabranes 
(Biology),  Electrical  conductance,  Teaperature, 
Aaphibians,  Heart,  Ions,  Sodiua.  ' 

The  intracellular  action  potential  of  the  aaaaal- 
lan  ureter  was  studied  to  solve  the  following: 
(1)  whether  repolarization  phase  can  be  superi»-  . 
posed,  (2)  the  response  to  the  ion  concentration 
of  extracellular  bathing  fluid  and  (3)  the  re- 
sponse of  cheaical  substances  such  as  autonoaic- 
neuroeffeetors.   (Author) 


AD-438  745 


Div.   16 

OTS  price  11.10 


Tokyo  Metropolitan  Bbara  Infectious  Disease 
Hospital  (Japan). 

BACTERIOLOGICAL.  IMMUNOLOGICAL  AND  VIRAL  STUDIES 
ON  RECTAL  MUCUS  IN  ENTERIC  INFECTIONS 
(SHIGELLOSIS,  SALMONELLOSIS,  PATHOGENIC  COLI 
INFECTIONS  AND  VIRAL  ENTERIC  INFECTIONS) 
Quarterly  rept.,  1  Oct-31  Dec  61. 
by  Yasuzo  Nakaaizo.  31  Dec  61,  5p. 
Coatract  DA92  557FEC35580 

Unclassified  report 

Descriptors:   ("Shigella  sonnei.  Agglutinins) 
("Antigens/ 4  antibodies.  Shigella  flexneri).  ' 
Blood  seruB,  Infections. 


AD-438  746 


Div.   16 

OTS  price  |1.10 


Tokyo  National  Sanatoriua  (Japan). 

STUDIES  ON  ISONIAZID  METABOLISM  IN  JAPANESE  AND 
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Division  16  -  MEDICAL  SCIENCES 

ISONIAZID  RESISTANCE. 

Quarterly  rept.  1  Oct  60-30  Sep  61 . 

by  Shigeichi  Sunahara.   30  Sep  61,  lOp. 

Contract  DA92  557FEC31913 

Unclassified  report 


Dosage. 
i-i38  747 


DiT.      16 

GTS  price   $1.10 


f 

Tokyo  National  Sanatorium  (Japan). 

STUDIES  ON  METABOLISM  OF  ISONIAZID. 

Quarterly  rept.  no.  3.  1  Oct  60-30  Sep  61. 

by  Shigeichi  Sunahara.  30  Sep  61,  9p. 

Contract  DA92  557FEC31913 

Unclassified  report 

Descriptors:   (•Isonlaild.  ietabolis«), 
(Wchemotherapy.  Mycobacterina  tuberculosis;. 
Dose  rate.  Japan.  Hydraiones.  Urine.  Glutarn 


acids,  Pyruvic  a' 


-AD-4.38  748 


DiT.   16 

OTS  price  $1.10 


Nara  Medical  Coll.  (Japan). 

EXPERIMENTAL  SURGERY  ON  RESUSCITATION  OF  AMPU- 
TATED OR  NEARLY  AMPUTATED  LEG. 
Quarterly  rept.  no.  2,  1  Feb-30  Apr  61, 
by  Yutaka  Onji.   30  Apr  61,  7p. 
Contract  DA92  557FEC34352 

Unclassified  report 

Descriptors:   (*Amputation  stumps,  Blood  cir- 
culation), (»Blood  circulation.  Amputation 
stumps),  Blood  vessels.  Surgical  technique's. 
Oxygen  equipment,  Surgery,  Blood  plasma,  Glu- 
cose, Pyruvates,  Lactic  acid.  Phosphorus.  Me- 
tabolism, Japan. 


AD-438  751 


Div.      16 

OTS   price   $1.10 


Tokyo    Biochemical   Research   Foundation, 

Toshima-ku  (Japan). 

ENZYMIC  ADAPTATION  RELATED  TO  CARBOHYDRATE 

METABOLISM  IN  ANIMAL  BODY. 

Quarterly  rept.,  15  Sep-K  Dee  62, 

by  Norio  Shimazono.   H  Dec  62,  3p. 

Contract  DA92  557FEC36U5 

Unclassified  report 

Descriptors:   ("Carbohydrates,  Metabolism), 
(•Metabolism,  Carbohydrates),  Biochemistry, 
Liver,  Spleen,  Tissues  (Biology).  Adrenal 
glands,  Muscles,  Rats,  Brain,  Kidneys,  Fats, 
Diet,  Spectrophotometer,  Adaptation, 
(Physiology),  Japan. 


AD-438  752 


DlT.   16 

OTS  price  |1.10 


Tokyo  Biochemical  Research  Foundation  (Japai). 
ENZYMIC  ADAPTATION  RELATED  TO  CARBOHYDRATE  METAB- 
OLISM IN  ANIMAL  BODY. 
Quarterly  rept.,  15  June-15  Sep  62, 
by  Norio  Shimazono.   15  June  62,  3p. 
Contract  DA92  557FEC36K5 

•  Unclassified  report 

Descriptors:   ('Carbohydrates,  Metabolism), 
(•Metabolism,  Carbohydrates),  Biochemistrv, 
Phosphates,  Diet,  Rats,  Tissues  (Biology), 
Liver,  Kidneys,  Adrenal  glands.  Muscles, 

;  Spleea,  Brain,  Enzymes. 

If 


AD-438  753 


Div.   16 

OTS  price  #1.10 


Tokyo  Biochemical  Research  Foundation  (Japan). 
ENZYMIC  ADAPTATION  RELATED  TO  CARBOHYDRATE  METAB- 
OLISM IN  ANIMAL  BODY. 
Quarterly  rept.,  15  June-H  S»p  62, 
by  Norio  Shimazono.   14  Sep  62.  4p. 
Contract  DA92  557FEC36145 

Unclassified  report 

Descriptors:   ("Carbohydrates.  Metabolism), 
(•Metabolism.  Carbohydrates),  Nutrition,  Llrcr, 
Enzymes,  Diet,  Rats,  Yeasts,  Adaptation,  Inhi- 
bition, Proteins,  Synthesis. 

AD-438  783     Div.   16 

OTS  price  |1.60 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  Air  Force  Base\i  Ohio. 

TECHNICAL  PROCEDURES  FOR  DETECTING  WEAK  BIOELEC- 

TRICAL  RESPONSES. 

by  V.  A.  KoahevnikOT.  24  Mar  64,  Up. 

FTD  TT63  1194  Unclassified  report 

Trans,  from  Electroiika  V  Meditsine,  pp.  120-129, 
1960. 

Descriptors:   (•Electroencephalography, 
Sensitivity),  Signals.  Brain,  StimulatioB, 
Detection,  Noise,  Oscillographs,  USSR, 


AD-438  825 


Div.   16,  24 
OTS  price  $1.10 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

RECORDERS  IN  ELECTROMEDICAL  DIAGNOSTIC  APPARATUS, 

by  B.  N.  Livshits  and  N.  A.  Solov'yev. 

23  Mar  64.  10p. 

FTD  TT63  1195  Unclassified  report 

Trans,  from  Elektronika  V  Meditsine,  Gosenergoix- 
dat,  Moskva-Leningrad,  pp.  130-136,  I960. 

Descriptors:   (•Diagnosis,  Recording  systems), 
(•Recording  systems.  Diagnostic  agents). 
Cathode  ray  tubes.  Photographic  recording 
systems.  Photographic  materials,  OseiUograpk, 
Medical  equipment. 


AD-438  884 


Div.   16 

OTS  price  $1 .60 


Institute  of  Marine  Science,  U.  of  Alaska, 

Douglas. 

OBSERVATIONS  ON  THE  CIRRAL  ACTIVITY  OF  CERTAIN 

SPECIES  OF  SESSILE  BARNACLES  (CIRRIPEDIA)  ON  THE 

COASTS  OF  NORTH  AMERICA.  WITH  INVESTIGATIONS  ON 

THE  PHYSIOLOGY  OF  SHALLOW  WATER  P0G0N0PH08A  OF 

THE  ARCTIC  OCEAN. 

Final  rept.,  1  Jan-31  Dec  63, 

by  A.  J.  Southward,  J.  J.  Gonor  and  E.  B.  Cutler. 

Dec  63,  13P' 

Contract  Nonr  GO 00 24  63,  ProJ.  NR104  733 

Unclassified  report 

Descriptors:   (•Barnacles.  Collecting  methods), 
North  America,  Temperature,  Tolerances  (Physio- 
logy). Illumination,  Arctic  Ocean,  Analysis, 
Marine  biology. 


AD-438  885 


Div.   16 

OTS  price  |1.10 


Washington  School  of  Psychiatry,  D.  C. 
NEUROENDOCRINE  STUDIES  OF  EPILEPTIC  PATIENTS. 
Annual  progress  rept.  1  Jul-1  Apr,  64> 


68 


by  Ralph  Wadeson.  15  Apr  64,  5p. 
Coatract  0A49  193M02461  , 

Unelassif ietfl  report 

OescrlDtorst   (•Endocrine  glandsL  Nervous 
system),  (•Epilepsy,  Endocrine  g^«nds}, 
Surgery,  Excretion,  Behavior,  Reaction 
(Psychology),  Therapy,  Medical  examination. 
Urine,  Inhibition,  Hormones.     1 
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Div.   16 

OTS  price  |1.1( 
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California  Univ.,  Los  Angeles. 
MOSQUITOES  OF  MIDDLE  AMERICA. 
Annual  progress  rept.,  1  Aug  63-30 
by  John  N.  Belkin.   1  May  64,  4p. 
Cottti'aet  DA49  193md2478 

Unclassifl 
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AD-438  895 


Div.   16 

OTS  price  $10.50 


USAF  Radiation  Lab.,  U.  of  Chicago, 
(No  title). 

Quarterly  progress  rept.  no.  51. 
15  Apr  64.  131p. 

Contract  AF4I  609  1693,  ProJ.  7757 

Unclassified 

Original  contains  color  plates:  All 
dictions  will  be  In  black  and  white 
may  be  seen  in  DOC  Hq. 


111. 


(|2 

report 


DDC  repro- 
Original 


^  Tlssaea 


Destriptorai  (*Hadiatloi  effeetsj^ 
(Biology)),  (•Radioprotective  ageits.  Chemical 
compounds),  (•Biochemistry,  Radioprotective 
agents).  Toxicity,  Radiation  injuries.  Fast 
neutrons.  Gamma  rays,  X  rays.  Sodium  compounds. 
Lethal  dosage.  Steroids,  Sarvivali, 
Sodium  coapoHBds,  Enaymea. 


Rats,  Nice, 


MEDICAL  SCIENCES  -  Division  16 

Contents:   Studies  on  the  Toxicity  aad  Nechaaism 
of  Action  of  2-Nercaptoethylaaine;  Influence  of 
X-irradiation  on  the  Development  of  a  Thiophos- 
phate-Oxidiziag  Enzyme  System  in  the  Livers  of 
Rats;  Influence  of  Steroids  and  Other  Factors  on 
the  Development  of  Radiation  Sensitive  Detoxifi- 
cation Systems;  Effects  of  2-Imino-thiazolidine- 
4-carboxylic  Acid  on  the  Radioprotective  Activity 
of  Various  Chemical  Agents;  The  Influence  of 
Various  Chemical  Compounds  on  Radiation  Lethality 
in  Mice;  Dose-Mortality  Relationships  for  Several 
Radioprotective  Agents;  Further  Studies  on  the 
Role  of  Sodium  Nitrite  in  Badioprotection  in 
Mice;  Chemical  Radioprotection  Against  Absorber- 
moderated  Protons;  Effect  of  the  Addition  of  2- 
Mercaptoethylamine  or  Para-aminopropiophenone  to 
the  Diet's  of  Chronically  Irradiated  Mice  and  the 
Production  of  Methemoglobin  by  Feeding  a  Diet 
Containiag  Para-aminopropiophenone.   (Author) 


AD-438  909 


Div.   16 

OTS  price  $2.60 


School  of  Aerospace  Medicine.  Brooks  AFB.  Tex. 

OXYGEN  AND  THE  EYE, 

by  Cecil  C.  Beehler.  Feb  64,  23p. 

SAM  B  R3  64  Unclassified  report 

Descriptors:   (•Eye,  Oxygen),  (•Oxygen,  Eye). 
Reviews,  Bibliographies,  Toxicity,  Medical- 
research,  Retina,  Cornea,  Exposure,  Hazards. 
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AO-439  015 


Div.   16 

OTS  price  $1 .60 


Nara  Medical  Coll.  (Japan). 

ANALYSIS  OF  THE  DEVELOPMENT  OF  JAPANESE  B 

ENCEPHALITIS  VIRUS  WITH  THE  ELECTRON  MICROSCOPE. 

Quarterly  rept.  no.  1.  15  Feb-14  May  62, 

by  Gonpachiro  Yasuzumi.  14  Hay  62.  15p. 

Contract  DA92  557FEC34631 

Unclassified  report 

Descriptors:   (•Japanese  B  encephalitis  virns. 
Analysis),  Histology.  Cells  (Biology).  Mlee/*^ 
Brain.  Ideatif ication.  Electron  microscopy. 
Cytoplasm,  Nerve  cells,  Mitochondria.  Nuclei 
(Biology),  Particles,  Japan. 


AD-439  016 


Div.   16 

OTS  price/ll.10 


Nara  Medical  Coll.  (Japan) ,.«?' 

ANALYSIS  OF  THE  DEVELOPMErOT  OF  JAPANESE  B 

ENCEPHALITIS  VIRUS  WITH  THE  ELECTRON  MICROSCOPI 

Quarterly  rept.  no.  3,  15  Aug-14  Nov  62, 

by  Gonpachiro  Yasusuml.  I4  Nov  62,  9p. 

Contraet  DA92  557FEC34631 

Unelaitif led  report 


69 


Division  16  -  MEDICAL  SCIENCES 

Deserlptorst   (^Japanese  B  encephalltl* 
Tlruf,  Analysis),  Neryouf  aysteu.   Tlitues 
(Biology),  Brain,  Cells  (Biology),  Particles, 
Ilea;  Meabranes  (Biology),  Nerre  cells,  Ribo- 


soaes. 


AD-439  020 


\ 


DiT.   16 

OTS  price  |1.10 


Nara  Medical  Coll.  (Japan). 

STUDIES  ON  THE  HEMOGLOBIN-OXYGEN  EQCILIBBIDM. 

Quarterly  rept.  no.  2,  1  Sep-30  Not  62, 

by  Itiro  TyuBa.   30  Not  62,  9p. 

Contract  DA92  557FEC36081   , 

Unclassified  report 

Descriptors:   (»HeaioglobiB,  Chemical  prop- 
erties). (•Oxygen,  Stability),  Japan,  Rabbits, 
Huaans,  Electrophoresis,  Spectrophotometers, 
Aaino  acids,  UltrsTiolet  spectrophotoaeters. 


AD-439  021 


UiT.   16 

OTS  price  ll.lO 


Nara  Medical  Coll.  (Japan). 

EXPERIJIENTAL  SURGERY  ON  RESUSCITATION  AND 

REUNION  OF  ANPUTATEU  OR  NEARLY  AMPUTATEU  LEG. 

Quarterly  rept.  no.  2.  13  Feb-12  May  62. 

by  Yutaka  On j i .   12  May  62,  8p. 

Contract  UA92  557FEC35698 

Unclassified  report 

Descriptors;   (*Legs,  Surgery),  Blood  circula- 
tion. Oxygen  equipment.  Oxygen  consumption. 
Glucose,  Blood,  Blood  volume.  Temperature, 
Muscles,  Japan. 


AD-439  022 


DiT.   16 

OTS  price  $1.10 


Mara  Medical  Coll.  (Japan). 

EXPERIMENTAL  SURGERY  ON  RESUSCITATION  AND  RE- 
UNION OF  AMPUTATED  Oli  NEARLY  AMPUTATED  LEG. 
Quai\terly  rept.  no.  1,  13  Not  61-12  Feb  62, 
by  Yutaka  Onji.  12  Feb  62,  7p. 
Contract  DA92  557FEC35698 

Unclassified  report 

Descriptors:   (*MedicaI  research,  Japan), 
(*SHrgery,  Legs),  Blood  Tessels,  Blood 
circulation,  Laboratory  animals.  Dogs. 


AD-439   023 


Di  T,      16 

OTS   price  $1.10 


Nara   Medical    Coil.    (Jaoaa). 

EXPERIMENT \L   SURGERY   ON   RESUSCITATION    AND 

REUNION   OF    AMPUTATED   OR    NEARLY    AMPUTATED    LEjC. 

Quarterly   rept.    no.    3,    t3   May-12   Aug   62, 

by    Yutaka  OnJi.    12    \«g   6;S>  8p. 

Contract    DA92    557FEC35698  ,' 

'.  Unclassified   report 
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m.   (Author) 


AD-^39  024 


DiT.   16 

OTS  price  $1.60 


Nara    Medical   Coll.    (Japan). 

EXPERIMENTAL    SURGERY    ON   RESUSCITATION   AND 

REUNION    OF    AMPUTATED    OR    NEARLY    AMPUTATED  .LEG. 

Semiannual    rept.    no.    1,    13   Nov    62-12   Man   63, 

by  Yataka    Oaji.    12  May   63,    15p. 

Contract  DA92  $57FEC39698 

Unclassified  report 

Descriptors!   (*Surgary,  Aapatatioa  stuaps), 
(•Amputation  stuaps,  Matabolisa),  Snrgical 
techniques.  Histology,  Muscles.  Oxygen 
coBsuaptien,  Blood  circulation.  AdenosiB* 
phosphates.  Glucose,  Phosphorylation,  Eazyati, 
Japan. 


XO-U39  026 


DiT.      16 

OTS  price  |1.10 


Nara-  Medical  Coll.  (Japan). 

ELECTRON  MICROSCOPE  STUDY  ON  THE  INFECTIOUS 

HEPATITIS. 

Quarterly  rept.  no.  1,  15  Feb-U  •••/  62, 

by  Gonpachiro  Yasuauai.  H  M*7  62,  8p. 

Contract  DA92  557FEC3il626 

Unclassified  report 

Descriptors!   (•Infectious  heyt-itis.  Electron 
aicroscopy),  Cytoplasa,  Liw^ffSJapan,  Infec- 
'  tions,  Cells  (Biology),  Glycogen,  Distribu- 
tion, Particles,  Mitochondria. 


AD-439  027 


DlT.   16 

OTS  price  $1.60 


Nara  Medical  Coll.  (Japan). 

ELECTRON  MICROSCOPE  STUDY  ON  THE  INFECTIOUS 

HEPATITIS, 

Quatterly  rept.  no.  2,  15  May-H  Aug  62, 

by  Gonpachiro  Yasuiual.  H  Aug  62,  12p. 

Conttact  DA92  557FEC34626 

Unclassified  report 

Descriptors!   (•Infeetious  hepatitis,  Llrer), 
(•LiTer,  Infectious  hepatitis).  Electron 
aicroscopy.  Mitochondria,  Nuclei  (Biology). 

The  present  obserTatlons  were  aade  during 
studies  of  biopsy  aaterlals  of  llTer  in  eases 
of  infectious  hepatitis  in  order  to  look  for 
Tlrus-llke  particles  and  also  to  learn  about 
characteristics  of  the  llTor  cell  that  aight 
haTe  bearing  on  susceptibility  or  reslstaaca 
to  infection.   (Author) 


AD-439  028 


DiT.   16 

OTS  price  |1.60 


Nara  Medical  Coll.  (Japan). 

ELECTRON  MICROSCOPE  STUDY  ON  THE  INFECTIOUS 

HEPATITIS. 

Quarterly  rept.  no.  3,  15  Aug-14  Not  62, 

by  Gonpachiro  Yasuzuai.  14  Not  62,  17p. 

Contract  DA92  557FEC34626 

Daclasslfied  report 

Descriptors:   (•Hepatitis  Tiruses,  Electroa 
aicroscopy).  Kidneys,  Heaolysls,  Cells  (Biol* 
93) t    Cytoplasa,  InfectioBS. 


AD-439  049 


Dlv.   16 

OTS  price  11.60 


Nara  Medical  Coll.  (Japan). 

ANALYSIS  OF  THE  DEVELOPMENT  OF  JAPANESE  B  EN- 
CEPHALITIS VIRUS  HITH  THE  ELECTRON  MICROSCOPE. 
Quarterly  rept.  no.  2,  I5  Nay-14  Aug  62, 


70 


by  Gonpaehlro  Yasuzuai.   I4  Aug  62 
Contract  DA92  557FEC34631 

Oaelasslfl» 


apIiM 


Deserlptors!   (•Japaaase  B  ene 
Blaetroa  aicroscopy),  Analysis, 
(Biology),  Brala.  NarToas  systea 
(Biology),  NarT*  ealls,  Cytopla 


AD-439  052 


DlT.   16 

OTS  price  |l .60 


lip. 
report 


litis  Tlrus, 
Japan,  Tissues 
Mica,  Cel) 


■III 


Nara  Medical  Coll.  (Japan). 
ANALYSIS  OF  THE  DEVELOPMENT  OF  JAPANESE  B  EN- 
CEPHALITIS VIRUS  NITH  THE  ELECTRON] MICROSCOPE. 
Seaiaanjial  rept.  15  Feb-14  Aug  63,, 
by  Gonpachiro  Yasuzuai.   I4  Aug  63il15p. 
Contract  0A92  557FEC36512         [| 

Oaclassif ledj  report 

Descriptors!   (•Japaaese  B  eacephalltis  Tiras, 
ElectroB  aicroscopy).  Mice,  Thaliiius,  Brala, 
Infections,  Particles,  Ribosoaes,  NerTe  cells, 
Gaaglla,  Japan.  |l 

Microglial  cells  In  the  hypothalami  of  mice  2  to 
4  days  after  inoculation  of  the  JBt, Tlrus  were 
obserTed  in  thin  sectioas  with  thcj^lectron 
microscope.   Virus  particles  30  to  136  au  la  di- 
aaeter  are  found  la  Toslcles,  as  di^se  spherical 
particles  la  Os04-f Ixatloa  and  lesii dense  la 
peraanganate-f ixatioa.   Precursor  Mrticles  20 
ailllaicrons  in  diaaeter  haTe  been  hoticed, 
which  are  originated  froa  the  nucU^.  (Author) 


AD-439  053 


DlT.   16 

OTS  price  II.60 


Nara  Medical  Coll.  (Japaa). 

ELECTRON  MICROSCOPE  STUDY  ON  THE  I 

HEPATITIS. 

Seaiaaaual  rapt.,  I5  Fab-14  Aug  63, 

by  Gonpachiro  Yasuzuai.   14  Aug  63, 

Contract  DA92  557FEC36513 

Daclasslflec 


IffECTIOOS 

11p. 
report 


Descriptors:   (•Medical  research,  Japan), 
(•Virus  diseases.  Infectious  hepi)titis). 
(*LiTer,  Patholoay).  Electron  alcifoscopT, 
Nucleus  (Biology),  Maabranes  (Bloljogy), 
Cytoplasa,  Granules,  Mitochondria  J  Ribosoaes, 
Glycogen.  j  y' 


AD-439  055 


DlT.   16 

OTS  prlea  $1.10 


Hokkaido  DnlT.,  Sapporo  (Japan). 

EFFECT  OF  NEUROHYPOPHYSIAL  HORMONE 

ACTIVITY. 

Seaiannual  rept.,  15  Hay-14  Not  63, 

by  Shlnji  Itoh.  I4  Not  63,  4p. 

Contract  DA92  557FEC35984 

Dnelasslfied 


Deserlptorst  ('Thyroid  gland,  H. 
(•Horaones,  Thyroid  gland).  Rats, 
VasoaetlTO  agents,  Hetabollsa.  Ml 


AD-439  056 


DiT.   16 

OTS  price  fl.lO 


ON  THYROID 


report 


ojtaones) , 

Thyrotropin, 
de. 


Jlkel  UniT.,  Tokyo  (Japan). 
GENETIC  ANALYSIS  OF  MICROORGANISM  Bt  MIXED  IN- 
FECTION OF  ACTIVE  PHAGE  PARTICLES  AHD  PHAGE  OR 
BACTERIAL  K>NA. 

Rept.  no.'  2,  20  Apr-19  July  62, 
by  Isaaa  Kondo.  19  Jaly  62,  3p. 
Contract  DA92  557FBC35778 

Dnelassifiedi  report 


MEDICAL  SCIENCES  -  Division  16 

Deserlptorst   (•Baetarlophages,  Culture  aedla),. 
(•Culture  aedia,  Baetarlophages),  Cheaical 
analysis,'  Genetics,  Antigen  and  antibodies. 


AD-439  060 


DiT.   16 

OTS  price  $1.10 


Hokkaido-  UnlT. ,  Sapporo  (Japan). 

ON  THE  EFFECT  OF  NEUROHYPOPHYSIAL  HORMONE  ON 

THYROID  ACTIVITY. 

Quarterly  rept.,  I4  May-15  Aug  62, 

by  Shinji  Itoh.  15  Aug  62,  4p. 

Contract  DA92  557FEC35984 

Unclassified  report 

Deserlptorst   (•Horaones,  Thyroid  gland), 
(•Thyroid  gland.  Blochealstry) ,  (•Thyroid 
gland,  Horaones),  Injection,  Drugs,  VasoactlTe 
agents,  Inhibition,  Secretion,  Thyroxine,  Expo- 
sure, Thyrotropin,  Stiaulation,  Teaperature, 
Body  weight.  Pathology,  Histology. 


AD-439  061 


DlT.   16 

OTS  price  $1.10 


Hokkaijlo  OnlT.,  Sapporo  (Japan). 

ON  THE  EFFECT  OF  NEUROHYPOPHYSIAL  HORMONE 

ON  THYROID  ACTIVITY. 

Quarterly  rept.  16  Aug-15  Not  62, 

by  Shlnji  Itoh.  15  Not  62,  4p. 

Contract  DA92  557FEC35984 

Unclassified  report 

Deserlptorst   ("Thyroid  gland.  Pituitary 
horaones),  Stiaulation,  Thyroid  &  antithyroid 
agents,.  VasoactlTe  agents.  Rats,  Exposure. 

The  findings  did  not  deaonstrate  any  stiaulatlTe 
effect  of  exogenous  Tasopressln  on  the  thyroidal 
actlTlty  of  rats,  but  a  suppresslTe  effect  was 
noted  when  the  actlTlty  was  Increased  in  a  cold 
enTironaent.   In  a  aoderate  enTlronaental  teaper- 
ature of  20  C,  neither  stiaulatlTe  nor  inhibi- 
tory effect  was  obseryed.   These  results  coin- 
cide with  the  histological  findings  prcTiousIy 
reported.   (Author) 


AD-439  062 


DlT.   16 

OTS  price  $1.10 


Kanazawa  UbIt. ,  Ishlkawa  (Japan). 
STUDIES  ON  DEOXYRIBONUCLEIC  ACID  METABOLISM. 
Quarterly  rept.  no.  1,  15  Jan-14  Apr  62, 
by  Yasuyukl  Takagl.   14  Apr  62,  7p. 
Contract  DA92  557FEC34515 

Unclassified  report 

Descriptors!   (•Deoxyribonucleic  acid, 
Metabollsa),  Cells  (Biology),  Chroaosomes, 
Nuclei  (Biology),  Cell  dlTision,  Synthesis, 
Mutations,  Radiation  effects.  Drugs, 
Escherichia,  DltraTiolet  radiatioa.  Labeled 
substaaces,  Japaa. 


AD-439  063 


DlT.      16 

OTS   price  $1.10 


Kanasawa   DnlT.,    Ishlkawa    (Japan). 
STUDIES   ON  DEOXYRIBONUCLEIC   ACID  METABOLISM. 
Quarterly   rept.    no.    2,    15   Apr-14   July  62, 
by  Yasuyakl   Takagl.      I4   July   62,    2p. 
Contract   DA92   557FEC34525 

Unclassified  report 

Deserlptorst   (•Deoxyrlboauclele  acid, 
Metabollsa),  Radiation  effects.  Synthesis, 
Mutations,  Labeled  sabstaaces,  Aatlbiotics, 
Escherichia,  Phosphates,  Tracer  studies,  Radio- 
actlTO  Isotopes,  Nucleosides,  Japan. 


TliT 


Division  16  -  MEDICAL  SCIENCES 


AO-^39  06ii. 


Di».   16 
OTS  price  $1 . 


10 


Kanazawa  Unir. ,  Ishikawa  (Japan). 
STUDIES  ON  DEOXYRIBONUCLEIC  ACID  METABOLISM. 
Quarterly  rept.  no.  3.  15  July-U  Oct  62. 
by  Yasuyuki  Takagi.   U  Oct  62,  5p. 
Contract  DA92  557FeC34525  * 

Dnclassifieil  report 

Descriptors:   (»DeMiyribonucleic  acid, 
Metabolisa),  Eschericl^ia,  MicroorganisBS, 
Biochemistry,  Electrophoresis,  Mutation, 

Genetics,  Biological  assay,  Japan, 


Synthesis , 


AD-i39  065 


DIT.   16 

OTS  price  $1.10 


Jikei  0.,  Tokyo  (Japan). 

GENETIC  ANALYSIS  OF  MICROORGANISM  BY  MIXED  IN- 
FECTION OF  ACTIVE  PHAGE  PARTICLES  AND  PHAGE  OR 
BACTERIAL  DNA. 

Rept.  no.  3,  20  July-19  Oct  62, 
by  Isamu  Kondo.  19  Oct  62,  3p. 
Contract  DA92  557FEC35778 

Unclassified  report 

Descriptors!   (»Bacteriophages,  Particles), 
(•Salmonella,  Particles),  Cells  (Biology), 
Preparation,  Desoxyribonucleic  acids.  Infec- 
tions, Japan,  Carbohydrates. 


AD-439  066 


Div.   16 

OTS  price  $1.10 


Jikei  Univ.,  To.kyo  (Japan). 

GENETIC  ANALYSIS  OF  MICROORGANISM  BY  MIXED  IN- 
FECTION OF  ACTIVE  PHAGE  PARTICLES  AND  PHAGE  OR 
BACTERIAL  D\A.  -"  - 

Rept.  no.  1.  20  Jan-20  Apr' 62. 
by  Isamu  Kondo.  20  Apr  62,  3p. 
Contract  DA92  557FEC35778 

Unclassified  report 

tescriptors:   ("Bacteriophages,  Chemical 
analysis),  ("Inf ections.  Bacteriophages), 

fsoxyribonucleic  acids.  Salmonella,  Adsorp- 

lon.  Japan,  Particles. 


AD-^39  067 


Diy.  ,16 

OTS  price  $1.10 


Jikei  Univ.,   Tokyo  (Japan), 

STUDIES  ON  THE  MECHANISM  OF  CELL  DAMAGES  IN  LIVER 

AND  KIDNEY  CELLS  AND  IN  HEART  MUSCLE  FIBERS  AS 

REVEALED  BY  ELECTRON  MICROSCOPY. 

Semi-annual  rept.,  15  Nov  62-H  May  63, 

by  Fumikazu  Takal(i.   H  May  63,  5p. 

Contract  DA92  557FEC35699 

Unclassified  report 

Descriptors:   ("Cells  (Biology).  Pathology). 
Electron  microscopy,  Liver.  Kidney,  Heart, 
Histology,  Rats.  Toxins  &  antitoxins. 
Cytology. 


AD-it39   068 


DiT.      16. 

OTS   price  $1.10 


Jikei    DniT.,    Tokyo    (Japan).  „.,„„„ 

STUDIES   ON  THE   MECHANISM    OF    CELL    DAMAGES    IN  LITER 
AND   KIDNEY  CELLS    AND    IN   HEART   MUSCLE   FIBERS   AS 
REVEALED   BY    ELECTRON   MICROSCOPY. 
Quarterly    rept.    no.    2,    15   Feb-U  ■•7  62, 
by  Fnmikasu  Takaki.      1^  Nay   62,    5p. 
Centract   DA92   557FEC35699 

Onclasslfied  repqrt 


Descriptorst   (*Cells  (Biology),  Toxins  and 
antitoxins),  Corynebacterium,  Diseases,  Vac- 
cines, Rats,  Glycogen,  Liver,  Toxicity,  Japan, 
Kidneys,  Blood  vessels.  Arteries,  Electron 
microscopy.  Neoplasms,  Effectiveness. 


AD-^39  069 


DiT.      16 

OTS   price   $1.10 


Kyoto  Univ.  (Japan) . 

ON  THE  GROMTH  MECHANISM  OF  PSITTACOSIS»TRACHOMA 

VIRUS  IN  TISSUE  CULTURES. 

Quarterly  rept.  5  Aug-4  Nov  62, 

by  Noboru  Hlgashi.  U   Nov  62,  2p. 

Contract    DA92    557FEC3^501 

Unelassified  report 

Descriptors:   ("Chlamydia  trachomatis.  Cyto- 
logy), Histology,  Infectious  diseases.  Eye, 
Rickettsiales,  Antibiotics,  Nucleic  acids. 
Growth,  Japan. 


AD-439  070 


Div.   16 

OTS  price  $1.10 


Kyoto   Univ.,    Kyoto    (Japan). 

PHYSICAL    AND   BIOCHEMICAL    STUDIES    ON   THE   MICRO- 
SOMES   AND    ITS    NUCLEIC    ACID. 
Semiannual    rept.,    15    June-U  Dec   63, 
by   Akira    Inouye.    ^U  Dec   63,    7p. 
Contract   DA92  557FEC36780 

Unclassified  report 

Descriptorst   ("Microsomes.  Nucleic  acid), 
("Microsomes,  Biochemistry),  Mechanical  prop- 
erties. Liver,  Purification,  Brain,  Ions, 
Magnesium,  Medical  examination.  Electron 
microscopy.  Microscopy,  Nervous  system, 
Physiology. 


AD-4.39   071 


Div.      16 

OTS   price  $1.10 


Kyoto  Univ.  (Japan). 

GENETIC  AND  BIOCHEMICAL  STUDIES  ON  THE  CELL- 
FREE  FORMATION  OF  TRYPTOPHAN  SYNTHETASE  IN 
ESCHERICHIA  COLI. 

Semi-annual  rept.,  20  Apr-19  Oct  63, 
by  Takeshi  Yura.   19  Oct  63,  3p. 
Contract  DA92  557FEC3594.9 

Unclastified  report 

Descriptorst   ('Escherichia,  Bloehemiitry) , 
(•Bacteria,  Genetics),  Tryptophan,  Test 
methods. 


AD-439  088 


Div.   16 

OTS  price  $1.60 


Minnesota  0.,  Minneapolis.  

THORACIC  CAGE  IMPEDANCE  MEASUREMENTS.   IMPEDANCE 

PLETHYSMOGRAPHIC  DETERMINATION  OF  CARDIAC  ODT- 

PDT  (A  COMPARATIVE  STUDY), 

by  Edwin  Kinnen,  William  Knbicek  and  H.  Patterson. 

Mar  64,  12p. 

Contract  AF4I  657  403.  Task  775801 

SAM  B  TDR64  15         Unclassified  report 

Descriptorst   ("Thorax,  Cardiovascular  sys- 
tem), ("Cardiovascular  system.  Throat), 
(•Throat,  Electrical  impedance),  Impedance 
bridge*..  Blood  volume.  Electrodes,  Experimental 
data,  Oxygen  consumption,  MeasHrement. 

Two  band  electrodes  of  tinned  copper  braid 
shielding  1  cm.  wide  were  placed  around  the  neek 
and  thorax  2  cm.  below  the  xiphisternal  Joint 
and  connected  to  an  electrical  bridge  eireait 
excited  at  100  kc.   The  recorded  change  of 
impedance' over  a  cardiac  eyela  was  related 


72 


proportionally  to  a  nominal  ventrl  :|Hlar  stroke 
TOlnae  by  the  ratio  of  thorax  volume  to  the 
average  measured  Impedance.   A  value  of  cardiac 
oatpat,  determined  from  the  product  of  this 
ventricular  stroke  volume  and  the  t>|ii>a  rate,  was 
determined  for  various  subject  body  types  and 
used  to  compute  the  cardiac  index  iihd  cardiac 
output  per  unit  body  mast.   The  data  were 
representative  of  the  data  reported  in  the 
literature.   The  correlation  of  cardiac  output 
values,  determined  from  the  Impedanfce  product, 
with  oxygen  consumption  rates  was  found  to  be 
0.962.   Compared  with  results  reported  by  other 
laboratories,  where  standard  proce4|ires  are  used 
for  cardiac  output  determinations,  the  data 


compared  favorably  when  a  constant 
factor  was  added.   (Author) 


AD-439  097 


Div.   16 

OTS  price  $1.60 


School  of  Aerospace  Medicine,  Broof^  Air  Force 

Base,    Tex. 

MICROBIOLOGIC    STUDIES  OF  THE  TNO-MiN   SPACE  CABIN 

SIMULATOR.       INTERCHANGE  OF   ORAL  ANp;  INTESTINAL 

BACTERIA, 

by  James  E.  Moyer  and  ¥.  Z.  Lewis. 

Task  793002 

SAM  3  TDR64  3  Unclassified 


eorrection 


Mar  64,  14p. 
report 


Descriptorst   ("Spacecraft  cabinii.  Simulators), 
("Bacteria,  Spacecraft  cabins),  lltcrobiology. 
Bacteria,  Gastrointestinal  systeiiL  Aero- 
biology, Confined  environments,  lledical 
examination. 
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travel.  Exper 
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Results  from  11 

14  to  30  days, 
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te 


s,  are  discussec  ,. 


Div.   16 

OTS  price  $1.60 


Army  Missile  Test  ini   Evaluation  Di 
White  Sands  Missll^  Uange,  N.  Nex. 
MICROFLORA  AT  KWAJALBIN  ISLAND, 
by  Oscar  H.  Calderon.  Apr  64,  13p. 
AMTED  TN55;  EI  2  64      Unclassifi 


erstaoding 

to  be  ex- 
itions  of 
g  space 
n  subjects 
in  simulator 
ine,  Brooks, 

exper i- 
e  presented, 
ucted  on 

following 
ally  har- 

were  used 
erchange. 
lated  to 
(Author) 


rectorate. 


<d  report 


Descriptors:   (^Microorganisms,  Kmajalein 
atoll),  ("Fungi,  Kwajalein  atoll).  Fusarium, 
Penieilliua,  Ascoaycetes,  Molds  (jOrganisms ) , 
Sclerotlnia,  Deuteroaycetes  (lapeitfect  fungi). 

A  study  was  aade  of  aicroorganisas  present  in  the 
coral  soil  of  Kwajalein  Island.   A  total  of  19 
Fuagal  and  3  bacterial  genera  were  'yecogniied. 
These  organisas  were  allowed  to  colonize  steri- 
lized plant  steas  and  following  subsequent 
growth  froa  the  steas  into  the  agar  were  isola- 
ted and  later  identified  by  subcultiuring  on 
selective  aedias.   The  total  percenjt;  occurrence 
of  these  fungi  in  soil  is  discussed 


AD-439  253 


Div.      16 

OTS  price  $1.10 


(Author) 


Chiba  Dniv.  (Japan). 

STDDIIS  ON  IMMUNOLOGICAL  DIAGNOSIS  lANP  CHEMO- 


MEDICAL  SCIENCES  -  Division  16 

THERAPY  OF  PARAGONIMIASIS  (LUNG  FLUKE  DISEASE). 
Seai-annual  rept.,  18  Apr-17  Oct  63, 
by  Muneo  Yokogawa.  18  Oct  63,  8p. 
Grant  DA  CRD  AG  S92  544  63G8 

Unclassified  report 

Descriptors:   ("Cheaotherapy,  Parasitic 
diseases),  ("Parasitic  diseases.  Lungs), 
Effectiveness,  laaunology,  Japan,  Antigen- 
antibody  reactions.  Diagnosis. 


AD-439  254 


Div.   16 

OTS  price  $1.1^ 


Chiba  Univ.  (Japan). 

STUDIES  ON  IMMUNOLOGICAL  DIAGNOSIS  AND  THERAPY 
OF  PARAGONIMIASIS. 
Quarterly  rept.,  1  Mar-31  May  62, 
by  Muneo  Yokogawa.  1  May  62,  lOp. 
Contract  DA92  557FEC35859  * 

Unclassified  report   * 

Descriptors:   ("Parasite  diseases.  Lungs), 
(•Cheao  therapy.  Parasitic  diseases) ,  Diag- 
nosis, Japan,  laaunology. 


AD-439  255 


Div.   16 

OTS  price  $1.10 


Chiba  Univ.  (Japan). 

STUDIES  ON  IMMUNOLOGICAL  DIAGNOSIS  AND  THERAPY 

OF  PARAGONIMIASIS. 

Quarterly  rept.,  1  June-31  Aug  62, 

by  Muneo  Yokogawa.  1  Sep  62,  5p. 

Contract  DA92  557FEC35859 

Unclassified  report 

Descriptors:   ("Parasitic  diseases,  Lungs), 
("Cheaotheraphy,  Parasitic  diseases),  laaunolo- 
gy. Diagnosis,  Japan. 


AD-439  270 


Div.   16 

OTS  price  $1.10 


Kyoto  Univ.  (Japan). 

PHYSIOCOCHEMICAL  STUDIES  ON  THE  MICROSOMAL 

RIBONUCLEOPROTEIN  PARTICLES. 

Quarterly  progress  rept.  no.  1,  15  Mar-14  June 

62, 

by  Akira  Inouye.  14  June  62,  8p. 

Contract  DA92  557FEC34753 

Unclassified  report 

Descriptors:   ("Medical  research,  Japan), 
(•Nucleic  acids.  Magnetic  properties),  Desoxy- 
ribonucleic acids,  Ribonucleic  acids.  Elec- 
trons, Spin  resonance.  Magnetic  properties,  Ri- 
bosoaes,  Metabolisa,  Aaino  acids.  Radioactive 
isotopes.  Carbon. 


AD-439   271 


Div.      16 

OTS   price   $1.10 


Kyoto   Univ.    (Japan). 

PHYSICO-CHEMICAL    STUDIES    ON   THE   MICROSOMAL 

RIBONUCLEOPROTEIN   PARTICLES. 

Quarterly    progress    rept.    no.    2,    1 5   June-U  Sep 

62. 

by  Adira  Inouye.  14  Sep  62,  7p. 

Contract  D492  557FEC34753 

Unclassified  report 

Descriptors:   ("Ribonucleic  acid.  Proteins), 
Brain,  Nlcrosoaes,  Japan,  Cheaistry,  Biocheais- 
try,  Cheaical  analysis.  Rabbits. 


AD-439  272 


Div.   16 

OTS  price  $1.10 


Kyoto  Oaiv.  (Japan) 

PHYSICO-CHEMICAL  STUDIES  ON  THE  MICROSOMAL 
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Divisioii  16  -  MEDICAL  SCIENCES 

RIBONUCLEOPROTEIN  PARTIU^ES. 
Rept.  "o.  3,  15  Stp-U  Dec  62, 
by  Akira  iBouye.  U  Dec  62,  7p. 
CoBtrtct  DA92  557FEC3ii753 

Oaclassifled  report 

Descriptors:   (•Riboaveielc  eeid.  Proteiis). 
Chealstry.  Hicrosoaei,  Japaa,  Particles. 
Cbealcal  analysis,  Biockeaistry .  Brain,  Dis- 
tribution, Neurology. 


AD-A39   273 


DiT.      16 

OTS  price  $1.10 


Kyoto  DbIt.  (Japan). 

ON  THE  GROWTH  MECHANISM  OF  PSITTACOSIS-TRACHOMA 

VIRDSES  IN  TISSUE  CULTURE. 

Qvarterly  rept.  5  Feb-4  May  62, 

by  Noborn  Higaski.  U   May  62,  2p. 

Contract  DA92  557FEC34501 

Unclassified  report 

Descriptors*   (•Virnses,  Birds),  Growtk, 
Tissue  culture,  Japan,  Eabryonated  egg  teck- 
nique,  Patkology,  Cytology,  Infections,  Cells 
(Biology) . 


AD-439   274 


Div.      16 

OTS   price  $1.10 


Kyoto   UniT.    (Jaoan). 

METABOLIC   FUNCTION   OF   DEOXYNDCLEOSIDIC   COMPOUNDS. 

Quarterly   rept.    1    Apr-30   Juae   62, 

by  Osaau  Hayalshi.    30   June   62,    6p. 

Co»traVt   DA92    557FEC3  5976 

Unclassified   report 

Dejcriptors:      (•Desoxyribonuclei c    acid,    Meta- 
bollsa),    Syntbesis,    Cells    (Biology),    Deteraina- 
tion.    Rats,    Liver,    Streptoayces,    Antibiotics, 
Cbroaatograp!iic    analysis. 


AD-439  277 


DiT.   16 

OTS  price  |1.60 


Hokkaido  Univ.,  Sapporo  (Japan). 

EFFECTS  OF  RADIATIONS  ON  CELL  DIVISION  AND 

CHROMOSOMES  IN  ANIMALS. 

Final  rept.  15  Dec  61-U  Dec  62, 

by  Sajiro  Makino.  U  Dec  62,  17p. 

Contract  0A92  557FEC3U62 

Unclassified  report 

Descriptors:   (•Radiation  effects.  Cell 
division).  (•Cell  division,  Radiatioa  effects), 
Horpbology  (Biology),  Ckroaosoaes,  Japan,  X 
rays.  Invertebrates,  Radioprotective  agents, 
HaasMls,  Huaans,  Mice,  Eabryos,  Sensitivity, 
Drosopbila,  Reproduction  (Pkysiology) ,  Paraae-- 
ciaa. 


AD-439  278 


DiT.   16 

OTS  price  $1.10 


Hokkaido  Univ..  Sapporo  (Japan). 

EFFECTS  OF  RADIATIONS  ON  CELL  DIVISION  AND 

CHROMOSOMES  IN  ANIMALS. 

Quarterly  rept.  15  June-14  Sep  62, 

by  Sajiro  Makino.  U  Sep  62,  8p. 

Contract  DA92  557FEC3-U62 

Unclassified  report 

Descriptors:   (•Radiation  effects.  Cell 
division).  Mice,  Ckroaosoaes,  X-rays,  Morpkolo- 
gy  (Biology),  Maaaals,  Cells  (Biology),  Inver- 
tebrates, Genetics,  Paraaeciaa,  Tissue  culture, 
Laags,  Gasuaa  rays,  Huaans.        .< 


AD-439  282 


Div.      16 

UTS  price  $1.10 


Ckiba  0.  (Japan). 

STUDIES  ON  IMMUNOLOGICAL  DIAGNOSIS  AND  THBKAPY 

OF  PARAGONIMIASIS. 

Quarterly  rept.  1  Sep-30  Nov  62, 

by  Huaeo  Yokogaaa.  30  Nov  62,  7p. 

Contract  DA92  557FKC35859 

Unclassified  report 

Descriptors:   (•Parasites,  Infections), 
Therapy,  Larvae,  Effectiveness,  Japan, 
Antibiotic. 


AD-439  283 


Div.   16 

OTS  price  $1.10 


Hiroshiaa  Univ.  (Japan). 

MECHANISMS  OF  SMOOTH  MUSCLE  RELAXATION  THROUGH 

THE  ANODAL  CURRENT  STIMULATION. 

Quarterly  rept.  16  Dec  61-15  Mar  62, 

by  Hirosbi  Irisawa.  15  Mar  62,  4p. 

Contract  DA92  557FEC34980 

Dnclassifled  report 

Descriptors:   ("Muscles,  Relaxation  (Physiolo- 
gy)), Guinea  pigs,  Stiaulation,  Aquatic  aaiaals, 
lavertebrates.  Nervous  systea,  Heart,  Analysis, 
Chealstry. 


AO-439   284 


Div.      16 

OTS   price   $1.10 


Hiroshiaa  U.  (Japan). 

MECHANISMS  OF  SMOOTH  MUSCLE  RELAXATION  THROUGH 

THE  ANODAL  CURRENT  STIMULATION. 

Quarterly  rept.,  16  Jua-14  Sep  62, 

by  Hiroshl  Irisawa.  14  Sep  62,  3p> 

Contract  DA92  557FEC34980 

Unclassified  report 

Descriptors:   (•Muscles,  Relaxatioa 
(Physiology)).  Stiaulation,  Cats,  Calelua, 
Ions,  Theory,  Sodiua,  Excitatloa,  Thresholds 
(Physiology),  Potassiua.  Barlua. 


aO-439  285 


Ui».   16 

OTS  price  $1.10 


Hiroshiaa  Univ.  (Japaa). 

MECHANISMS  OF  SMOOTH  MUSCLE  RELAXATION  THROUGH 

THE  ANOuAL  CURRENT  STIMULATION. 

Quarterly  rept.,  IS  Sep-14  »ec  62, 

by  Hiroshi  Irisawa.   14  Uec  62,  3p. 

Coatract  UA92  557FEC34980 

s  Oaclassified  report 

Descriptors:   (•Muscles,  Voltage),  Physiology, 
Tissues  (Biology),  Driaary  systea,  Ions, 
Sodiua.  Electrolyteir  (Physiplogy) ,  Cats,  Elec- 
tric currents,  Stiaulation.' 


AO-439   286 


DiT.      16 

OTS   price  $5.60 


Hiroshiaa  Univ.    (Japan). 

MECHANISMS   OF  SMOOTH   MUSCLE  RELAXATION  THROUGH 

THE    ANODAL    CURRENT    STIMULATION. 

Final    rept.,      15   June  61-14   J«ne  62, 

by  Hiroshl  Irisawa.      U  Jane  62,    51p. 

Contract   DA92    557FEC34980 

Unclassified   report 

Descriptors:      (•Muscles,   Relaxation  (Physi- 
ology)).   Stiaulation,    Mollusca,    Invertebrates, 


«eart.   Inhibition,    Maaaals,    Analysis.    Crustaesa. 
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S  two   typical 


Based   jn   the  fine  structure  of  thu  .„„    .,,..v«j 
invertebrate  ayocardiua,    studies   kere  aade   o.i 
the   relaxation   of  auscle   through   ^,he    anodal 
current   stiaulation.      Ultraalcroelectrode  tech- 
aiques    and  aechanlcal   transducer  kere  used   to 
study   the   correlation   between   the!'anodiil    aboli- 
tion of   aetlo.i  potential    and  the  ^lOlaxatlon  in 
both    stoaatopod  <^d  aollusca.n   hearts.      The    anodal 
eurreot   pulse  of  100  asec  duratlofi  giveo   at 
one   end   of   the  ayocardiua   resulted   in   a   forced 
repolarlsatlon.      The   abolition   oflH^ction    poten- 
tial   is    related   to   both    the  IntenMty   of   the 
anodal    current    and   the   phase   of   t^   plateau. 
This   repolarlsatio-i  it   acco-spiiief  by   the  inhi- 
bition of  the  developaent   of  tenslpn,    and   is   prop- 
agated  throughout    the  rest    of   the||ieart.      In 
oyster,    lowering   of   the  dl astoll cl tension   is    noted 
by   the   application   of   the    a.iodal    Current.      The 
Inhibition   of   spontarieous    rhythal^   contraction 
is    also   greatly   Influenced   by   the>t>hase   of   the 


cardiac  cycle,  where  the  stlaulati 
and  is  psrtly  dependent  on  the  Im 
applied   current.      (Author) 


AO-439  292 


Div.   16 

OTS  price  $1.10 


on  Is  applied, 
iiiiity  of  the 


Tokyo  Metropolitan  Ebara  Infections  Uisease 
Hospital  (Japan). 
BACTERIOLOGICAL.  IMMUNOLOGICAL  ANU  VIRAL  STUDIES 
ON  RECTAL  MUCUS  IN  ENTERIC  INFECTIONS  (SHIGELLO- 
SIS, SALMONELLOSIS,  PATHOGENIC  CoLl  INFECTIONS 
AND  VIRAL  INFECTIONS)  ^• 

Oi 
t»J 
C<  .   

Unclassif  ie  l{  report 


SIS,  SALMONELLOSIS,  PATHOGENIC  COL: 
AND  VIRAL  INFECTIONS).  I 

Quarterly  rept..  1  Jan-31  Mar  62, 
by  Yasuso  Nakaaixo.^  31  Mar  62,  4 1 
Contract  DA92  557FEC35580         ' 


D 
(• 


escriptors:   (•Dysentery.  Ente rnbacteriaceae) , 
•Shigella  flexneri.  Dysentery),'  (•Shigella 
sonnei.  Dysentery),  Enterobactei-jiaceae, 
Agglutinins.  Blood  serua,  Mucusi'  Tests ,  Japaa. 


AD-439  293 


Uiv.   16 

OTS  price  $1.10 


Tokyo  Metropolitan  Ebara  Infection  disease 
Hospital  (Japan). 
BACTERIOLOGICAL.  IMMUNOLOGICAL  ANi*  VIRAll  STUUIES 
ON  RECTAL  MUCUS  IN  ENTERIC  INFECTlQNS  (SHIGELLO- 
SIS. SALMONELLOSIS.  PATHOGENIC  COIt  INFECTIONS 
ANO  VIRAL  ENTERIC  INFECTIONS). 
Quarterly  rept.,  1  Apr-30  Jun  62, 
by  Yasuxo  Nakaaiso.   30  Jun  62,  4|i 
Contract  UA92  557FEC35580 

Unclassified  report 
I 
Descriptors:   (•Uysentery,  Entei #bacteriacae) , 
(•Shigella  flexneri,  yysentery),|  (•Salaonella 
typhosa.  Uysentery).  uiagnosis,  jtlood  serua. 
Agglutinins,  Antigen-antibody  rdactions, 
Pathology.  Mucus.  Japan.        ][ 

Coaparative  studies  of  the  agglutination,  the 
hea-agglutination  and  the  Latex  ad«lut inat ion  on 
sera  anft  aucus  of  Shigella  flexneri  2a  infecterf 
cases  were  perforaed.   The  Latex  il^glutinat ion 
gave  higher  agglutinin  titers  thaij  the  agglutinin 
titers  and  the  Latex  titers  were  li^ailar  to  the 
hea-agglutinin  titers.   Coaparisoi^  of  the 
agglutination  and  the  Latex  agglut;lnat ion  in 
typhoid  fever  patients  sera  showe<<  that  the 
Latex  titers  were  higher  than  the  ;«gglut inin 


titers.   Serological  research  of  i 


enteritidis  infected  case  clarifiatf  that  the 
Latex  titer  was  higher  than  the  af^lutinin  titer 
and  siailar  to  the  hea-agglutinin  titer.   In 
this  ease  aueus  titer  was  low  la  tjlree  sero- 
reactioas.   (Antbor) 


Salaonella 


MEDICAL  SCIENCES  -  Division  16 


AO-439  294 


Uiv.   16 

OTS  price  $1.10 


Tokoyo  Metropolitan  Ebara  Infectious  Uisease 
Hospital  (Japaa). 

BACTERIOLOGICAL.  IMMUNOLOGICAL  AND  VIRAL  STUDIES 
ON  RECTAL  MUCUS  IN  ENTERIC  INFECTIONS  (SHIGELLO- 
SIS. SALMONELLOSIS,  PATHOGENIC  COLI  INFECTIONS 
AND  VIRAL  ENTERIC  INFECTIONS. 
Quarterly  rept..  1  Oct-31  Wee  62. 
by  Yasuxo  Nakaaizo.   31  Dec  62.  8p. 
Contract  0A92  557FEC35580 

Unclassifi«4  report 

Descriptors:   (•Dysentery,  Enterobacteriacea) , 
(•Shigella  flexaeri.  Dysentery),  (•Salaonella, 
Uysentery).  Mucus.  Blood  serua,  Agglutinins. 
Pathology.  Diagnosis,  Antigen-antibody 
reactions. 


Serological  res 
Shigellosis,  Sa 
enteric  infecti 
1  October  1962 
suaaarized  as  f 
agglutination  t 
Shigella  flexne 
standard  strain 
titers  against 
higher  than  aga 
The  agglutinin 
Escherichia  col 
liquefaciens  is 
gastroenteritis 
the  agglutinin 
The  Latex  agglu 
against  pathoge 
bacilli  were  ge 
aucus.  These  s 
feces  of  patien 
(Author) 


earches  on  s 
laonellosis 
ous  diseases 
through  31  D 
ollows:  The 
est  Shigella 
ri  v-y  infec 
s  showed  tha 
Shigella  fie 
inst  Shigell 
titers  of  se 
i,  E.  aeroge 
olated  froa 

patients  we 
titer  agains 
tinin  titers 
nic  halophil 
nerally  low 
trains  were 
ts  suffering 


erua  and  aucus  in 
and  other  bacterial 

during  the  period  of 
eceaber  1962  are 

cross  Latex        * 

flexneri  v-x  and 
ted  cases  using  both 
t  the  Latex  agglutinin 
xneri  v-y  strain  were 
a  flexneri  v-x  strain, 
rua  and  aucus  against 
nes,  Citrobacter.  A. 
the  feces  of  the 
re  aostly  low  except 
t  A.  1 iquef aciencs . 

of  serua  and  aucus 
ic  vibrio-like 
in  both  serua  and 
isol-ated  froa  the 

froa  food-poisoning. 


AD-439  295 


i'iv.   16 

OTS  price  $1.10 


Tokyo  Metropolitan  Ebara  Infectious  uisease 
Hospital  (Japan). 

BACTERIOLOGICAL,  IMMUNOLOGICAL  ANU  VIRAL  STUUIES 
ON  RECTAL  MUCUS  IN  ENTERIC  INFECTIONS  (SHIGELLO- 
SIS, SALMONELLOSIS,  PATHOGENIC  COLI  INFECTIONS 
ANU  VIRAL  ENTERIC  INFECTIONS). 
Quarterly  rept.,  1  Apr-30  Jun  63. 
by  Yasuzo  Nakaaizo.   30  Jun  63.  7p. 
Contract  UA92  557FEC35580 

Unclassified  "report 

Descriptors:   (•Dysentery,  Enterobacteriacea), 
(•Salaonella  typhosa,  Uvsentery),  (•Entero- 
bactei iaceae,  UyienteryJ,  Escherichia  coli. 
Uiagnosis.  Blood  serua.  Mucus.  Agglutinins, 
Pathology.  Viruses,  Japan. 

Agglutinin  titers  of  serua  and  aucus  against 
0-antigen  and  H-antigen  of  six  entero-baciUi 
isolated  froa  feces  of  acute  gastro-enterit is 
patients  were  very  low.   Although  clinical 
figures  of  these  cases  were  siailar  to  bacillary 
dysentery,  no  Shigella  strain  isolated.   Coa- 
parative study  of  agglutinin  titers  between  the 
Nidal  test  and  the  Latex  Nidal  test  in  sera  of 
twenty-one  cases  of  typhoid  fever  patients'was 
carried  out.   The  Latex  agglutinin  titers  were 
higher  than  the  Nidal  agglutinin  titers  in  both 
agglutinin  titers  against  Vi-antigen  or  O-antigea 
of  Salaonella  typhi.   Influences  of  three  solu- 
tions (0.5%  saline,  0.85%  saline,  glycine  saline 
buffer  Oifco)  and  Latex  solution  upon  agglutinin 
titer  of  rabbit  ant i-Salaonella  typhi  serua  and 
antigenicity  of  0-antigen  of  Salaonella  typhi 
Vrere  studied.   It  was  clarified  that  glycine 
saline  buffer  Difco  is  aost  suitable  to  detection 
of  0-agglutinin  of  aati-0. serua.   (Author) 
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Division  16  -  MEDICAL  SCIENCES 


AO-i39  296 


Div.   16 

OTS  price  $2.60 


Tokyo  National  Chest  Hospital  (Japan). 

BIOCHEMICAL  AND  GENETICAL  STUDIES  ON  INH 

METABOLISM. 

SeBiannual  rept.,  28  Mar-27  Sep  63, 

by  Shigeichi  Sunahara.   27  Sep  63,  27p. 

Grant  CRD  AG  S92  54A  63G3 

Unclassified  report 

Descriptorst   (*Medical  research,  Japan), 
(•Biocheaistry,  Genetics),  (•Drugs,  Metabolisa), 
Isoniazid,  Adenosine  phosphates,  Coenzyaes, 
Liver,  Aalnes,  Benzoic  acids.  Urine,  Chenical 
■analysis,  Laboratory  animals,  Priaates, 
Rabbits,  Pigeons,  Chickens,  Rats,  Mice,  Guinea 
pigs,  Cheaotherapeutic  agents. 


AD-439  297 


DlT.   16 

OTS  price  $1 .60 


Tokyo  National  Chest  Hospital  (Japan). 

BIOCHEMICAL  AND  GENETICAL  STUDIES  OF  INH 

METABOLISM. 

Quarterly  rept.  no.  1,  1  Jan-31  Mar  62, 

by  Shigeichl  Sunahara.  31  Mar  62,  ISp. 

Contract  DA92  557FEC35752 

Unclassified  report 

Descriptors:   (•Metabolisa,  Biocheaistry) , 
(•Genetics,  Metabolisa),  Theory,  Drugs, 
Tissue  (Biology),  Tables,  Sociology, 
Acetylatlon,  Tables. 


AD-4.39  298 


UiT.   16 

OTS  price  $3.60 


Tokyo  National  Chest  Hospital  (Japan). 

BIOCHEMICAL  ANU  GENETICAL  STUUIES  ON  INH 

METABOLISM. 

Quarterly  rept.  no.  2.  1  Jan-31  "ec  62, 

by  Shigeichi  Sunahara.   31  "ec  62,  32p. 

Contract  UA92  557FEC35752 

Uliclassif led  report 

Descriptors:   (•Medical  research,  Japan), 
(•Biochemistry,  Genetics).  (•Metabolism. 
Isoniazid).  Diseases,  Mycobacterium  tuberculo- 
sis. Ant itubercular  agents,  Saliva.  Medical 
examination.  Lungs.  X-ray  photography. 


AD-439  299 


DlT.   16 

OTS  price  |1.60 


Tokyo  National  Chest  Hospital  (Japan). 

BIOCHEMICAL  AND  GENETICAL  STUDIES  ON  INH 

METABOLISM. 

Quarterly  rept.  no.  3,  1  July-30  Sep  62, 

by  Shigeichi  Sunahara.  30  Sep  62,  lAp. 

Contract  DA92  557FEC35752 

Unclassified  report 

Descriptors:   (*Medlcal  research,  Japan), 
(•Metabolism,  Drugs),  Isoniazid,  Aaines,  Ben- 
zoic acids,  Tissnes  (Biology),  Oxidation, 
Liver,  Laboratory  anlaals.  Chickens,  Genetics, 
Cheaotherqpeutic  agents. 


AD-,439  300 


Div.   16,  20 
OTS  price  $1.10 


Yokohama  City  Univ.  (Japan). 

THE  EFFECT  OF  C0BALT-60  GAMMA  RADIATION  ON  THE 

CENTRAL  NERVOUS  SYSTEM. 

Semi-annual  rept.,  7  May-6  Nov  63, 

by  Aklra  Tsuya.  6  Nov  63,  7p. 

Grant  DA  CRD  AG  S92  5iU  63G13 

Unclassified  report 


Descriptorst   (*Central  nervous  systea,  Ra- 
diation effects).  Gamma  rays.  Cobalt,  Pathol- 
ogy, Head,  Electro  encephalography.  Brain, 
Cells  (Biology),  Rodents,  Dosage,  Pituitary 
gland,  Gaaaa  ealsslon. 


balt-60  gaaaa  radiation  on  the 
lystea  was  studied  eleetroen- 
ly  on  the  unstrained  and  vnanei- 

The  phenoaena  of  elevated 
ducl<ng  EEG  af terreactlon  was 
as  lOOr  after  whole  head  single 
its  degree  and  recovering  pro- 
ighly  dose-dependent.   Further 
r  lower  doses  less  than  lOOr  is 
(Author) 


The  effect  of  Co 

central  nervous 

cephalographleal 

thetlied  rabbits 

threshold  for  In 

observed  as  low 

irradiation,  and 

cess  was  found  h 

investigation  fo 

being  conducted. 

AD-A39  ^03 


Div.   16 

OTS  price  $1.10 


Tokyo  Dental  Coll.  (Japan).  . 

STUDY  ON  THE  INTRACtLLULAR  CALCIFICATION  BY  ORAL 

LEPTOTRICHIA. 

Quarterly  rept.  1  May-31  July  62, 

by  Maichi  Yonezawa.   31  July  62,  6p. 

Contract  DA92  557FBC35975 

Unclassified  report 

Descriptors:   (•Medical  research,  Japan), 
(•Metabolisa,  Calcification),  Calclua,  Phos- 
phorus, Bacteria,  Mouth,  Calculi,  Phosphoric 
aonoester  hydrolases. 


AD-439  304 


Div.   16 

OTS  price  |1 . 


Tokyo  Dental  Coll.  (Japan) 

STUDY  ON  THE  INTRACELLULAR  CALCIFICATION  BY  ORAL 

LEPTOTRICHIA. 

Quarterly  rept.  1  Aug'-31  Oct  62, 

by  Naichi  Yonezawa.   31  Oct  62,  7p. 

Contract  DA92  557FBC35975 

Unclassified  report 

Descriptors:   (•Medical  research,  Japan), 
(•Metabolisa,  Calcification),  Calclua,  Phos- 
phorus, Calclua  compounds.  Phosphates,  Fluorides, 
Chlorides,  Crystal  growth,  Nucleatlon,  Bacteria, 
Mouth. 


AD-ii39  305 


Div.   16 

OTS  price  |1.60 


Tokyo  Dental  Coll.  (Japan). 

STUDY  ON  THE  INTRACELLULAR  CALCIFICATION  BY  ORAL 

LEPTOTRICHIA. 

Semiannual  rept.  26  June-25  Dec  63, 

by  Naichi  Yonezawa.   25  Dec  63,  lip. 

Grant  DA  GRO  AG  S92  544  63G14 

Unclassified  report 

Descriptors:   (•Medical  research,  Japan), 
(•Metabolism,  Calcification),  Bacteria,  Calclua, 
Phosphorus,  Polysaccharides,  Fluorine,  Mouth. 


AD-439  306 


Olv.   16 

OTS  priee  fl.lO 


Tokyo  Municipal  Koaagome  Hospital  (Japan). 
THE  STUDY  ON  THE  PATHOGENESIS  OF  BACILLARY 
DYSENTERY.  ^ 

Seaiannual  rept.,  27  Mar-26  Sep  63, 
by  Kazualne  Kobarl.  26  Sep  63.  8p. 
Grant  DA  CRD  AG   S92  544  6367 

Unclassified  report 


76 


Unclassified  report 

Jescriptors:   (•Medical  research,  Japan), 
[•Digestive  systea  diseases.  Dysentery), 
Bacteria,  Diagnosis,  Excretion,  Diarrhea, 
^hloraaphenieol. 


D 
( 
B 
Ch 


AD-439  307 


DlT.   16 

OTS  price  $1.10 


Tohoku  Univ.  (Japan). 

EXPERIMENTAL  STUDIES  OF  THE  EFFECT  OF  CALCIUM 

DIFECIENT  DIET  TO  THE  ARTERIAL  MALL.  AND  OTHER 

TISSURES  WITH  SPECIAL  REFERENCE  TO  CEREBROVASCULAR 

DISEASES. 

Quarterly  rept.  1  Sep-30  Nov  62, 

by  Eijl  Takahashi.   30  Nov  62,  5p.; 

Contract  DA92  557FEC36053 

Unclasslfiled  report 

Descriptors:   (•Medical  research,  Japan), 
(•Nutrition,  Deficiency  diseases).  Calclua, 
Diet,  Laboratory  anlaals.  Rats,  Qody  weight, 
SurviTal,  Metabolisa,  Chealcal  analysis. 


AD-439  308 


DlT.   16 

OTS  price  $1.10 


OF  CALCIUM 


Tohoku  U.  (Japan). 

EXPERIMENTAL  STUDIES  OF  THE  EFFECT 
DEFICIENT  DIET  TO  THE  ARTERIAL  WALL  AND  OTHER 
TISSUES  WITH  SPECIAL  REFERENCE  TO  CEREBROVASCU- 
LAR DISEASES.  ;  ; 
Seaiannual  rept.,  1  Jun-30  Not  63. 
by  Eljl  Takahashi.  30  Not  63,  6p. 
Contract  DA92  557FEC36053 

Unclasflfiei)  report 

Descriptorst   (•Calclua,  Diet),  i(*Braln, 
Diseases),  Potastlua,  Rats,  Body;  weight, 
Deteralnatlon,  Japan,  Metabolisa,  Adapta- 
tion (Phvslology) ,  Blood  pressure,  Nuclei 
(Biology),  Mitochondria,  MicrosotMes, 
Arteries.  Magnesiua,  Sodlua. 


AD-439  309 


Div.   16 

OTS  price  $1.10 


Kltasato  Inst.  (Japan). 

EXPLORATION  OF  NEW  CHEMOTHERAPEDTt^S  FOR 

INFECTIOUS  DISEASES. 

iSeai-annual  rept.,  20  Mar-19  Sep  ^^, 

by  Toju  Rata.   19  Sep  63,  3p. 

Grant  CRD  AG  S92  544  63  65 

Unclatiifi4f  report 

Descriptorst  (•Cheaotherapeutl4  agents. 
Infections),  Diseases,  Japan,  Siteptoayees, 
Chealcal  properties,  Antlbotics,  Pathology, 
Mlcroorganlsas ,  Japanese  B  e'ncefhalitis  virus. 

Protoaycln,  a  new  antlaaaeblc  sub(tance  was 
produeted  by  a  new  strain  Sterptofjrcea  retleull 
var.  protoayclcus,  was  deteralned  chealcal 
properties  and  structure.   Nei^t  sihjects  are 
planted  the  aasi  production  of  Protonycln,  sub- 
sequently treated  aaaeblc  patlenti  with  It.   As 
a  new  other  antlbaeterial  and  ant:  fungal  sus- 
stanee  was  fund  In  this  Streptoay<es  .cultural 
aedla  the  substance  was  tried  to  purify  and 
crystallise  at  the  present  tlae.  (Finally  a 
antibacterial  substance  was  crystallised  as  a 
colorlesa  needle  crystallne  substance.   Antlai- 
croblal  activity  of  this  crystaliae  substa'ncet 
The  ainlaal  inhibitory  eoneentratlpn  of  the 
substance  was  1  acg/al  -  1,000  acf/al  to  graa 
positive  bacteria,  but  this  dis  nt%   show 
inhibitory  effects  to  fraa  negatlTp  bacteria. 
(Anther) 


AO-439  310 


DlT.      16 

OTS   price  $1.10 


Kltasato  Inst.  (Japan). 

STUDIES  ON  THE  MODE  OF  ACTION  OF  4)ITIBACTERIAL 

DRUGS.  ] 

Quarterly  rept.  no,  1,  1  Not  61-3  I  J«"  62, 

by  Katsuhlko  Tago.   31  Jan  62,  8p  ' 

Contract  DA92  557FEC35673 

Unclassified  report 


MEDICAL  SCIENCES  -  Division  16 

Descriptors:   (•Antibiotics,  Biochemistry), 
Effectiveness,  Japan,  Streptoayces,  Staphy- 
lococcus, Analysis,  Synthesis,  Proteins, 
Inhibition,  Salaonella,  Shigella,  Klebsiella, 
Diplococcus,  Streptococcus,  Staphlococcus. 


AD-439  311 


~    ::x. 

««• 
Div.   16   = 

OTS  priee  $1.10 


Kltasato  Inst.  (Japan). 

STUDIES  ON  THE  MODE  OF  ACTION  OF  ANTIBACTERIAL 

DRUGSi 

Quarterly  rept.  no.  2,  1  Feb-31  Apr  62, 

by  Katsuhlko  Tago.   31  Apr  6;^,  7p. 

Contract  DA92  557FEC35673 

Unclassified  report 

Descriptors!   (•Antibiotics,  Staphylococcus), 
(•Staphylococcus,  Antibiotics),  Inhibition, 
Radioactive  Isotopes,  Japan,  Effectiveness, 
Carbon,  Adenine,  Microorganism. 


AD-439  312 


Olv.   16 

OTS  price  $1.10 


Kltasato  Inst.  (Japan). 

STUDIES  ON  THE  MODE  OF  ACTION  OF  ANTIBACTERIAL 

DRUGS. 

Quarterly  rept.  no.  3,  1  Max-31  Jul  62, 

by  Katsuhlko  Tago.  31  Jul  62,  9p. 

Contract  DA92  557FEC35673 

Unclasalfied  report 

Descriptorst   (•Quinolines ,  Geraicldes), 
(•Geraicldes,  Quinolines),  Synthesis 
(Chealstry),  Oxiaes,  Ahtltubercular  agents, 
Toxicity,  Mice,  Effectiveness,  Streptomycins, 
Staphylococcus  aureus,  Escherichia  coll, 
Growth,  Ethylenedinitrilo  tetracetates , 
Cobalt,  Cheaotherapeutic  agents.  Alcohol, 
Japan. 


AD-439  313 


Div.   16 

OTS  price  $1.60 


Kltasato  Inst.  (Japan). 

STUDIES  ON  THE  MODE  OF  ACTION  OF  ANTIBACTERIAL 

DRUGS. 

Seal-annual  rept.  no.  1,  1  Nov  62-30  Apr  63. 

by  Katsuhlko  Tago.  30  Apr  63.  12p. 

Contract  DA92  557FEC35673 

Unclassified  report 

Descriptors:   (•Antibiotics,  Staphylococcus 
aureus).  (•Medical  research,  Japan).  Radio- 
active Isotopes,  Tracer  studies,  Carbon, 
Escherlchlacoll ,  Streptomyces . 


AD-439  316 


Div.   16 
OTS  price 


$1.10 


Kltasato  Inst.  (Japan). 

EXPLORATION  OF  NEW  CHEMOTHERAPEUTICS  FOR 

INFECTIOUS  DISEASES. 

Quarterly  rept.  no.  3.  1  May-31  Jul  62, 

by  ToJu  Hata.   31  Jul  62,  6p. 

Contract  DA92  557FEC35675 

Unclassified  report 


Descriptors: 
Molecular 
Molecu 
Japan. 


(•Cheaotherapeutic  agents, 
lar  struetureK  (•Antibiotics, 
lar  structure),  Chealcal  analysis. 


AD-439  317 


Div.      16 

OTS    price   $1.10 


Kuaaaoto  U.  (Japan). 

THE  BIOLOGICAL  SIGNIFICANCE  AND  CHEMISTRY  OF 

A  PROTEASE  INHIBITOR  NEWLY  ISOLATED  FROM 


77 


Division  16  -  MEDICAL  SCIENCES 

ANIMAL  TISSUES. 

Qvarterly  r«pt.  no.  1,  1  Feb-30  Apr  62, 
by  Hideo  Hayashi.  30  Apr  62.  2p. 
Contract  DA92  557FEC35779 

Unclassified  report 

Descriptorst   (•Medical  research,  Japan). 
(•EniyMS,  Inhibition).  Peptide  hydrolases, 
laflaanation,  SensitlTlty,  Therapy,  Papain, 
Thiols,  Volaaetrlc  analysis. 


.AD-^39    318 


DlT.      16 

OTS   price  |1.10 


KuMiaoto  0.  (Japan). 

THE  BIOLOGICAL  SIGNIFICANCE  AND  CHEMISTRY  OF 

A  PROTEASE  INHIBITOR  NEWLY  ISOLATED  FROM 

ANIMAL  TISSUES. 

Quarterly  rept.  no.  2,  1  May-31  Jul  62, 

by  Hideo  Hayashi.  31  Jul  62,  3p. 

Contract  DA92  557FEC35779 

Unelasiified  report 

Descriptorst   (*Medlcal  research,  Japan), 
(»Eniy«es,  Inhibition),  Purification, 
Chromatographic  analysis.  Peptide  hydrolases. 
Papain,  SensitlTlty,  Capillaries,  Persieabi-  . 
lity.  Laboratory  aniaals.  Rabbits. 


AD-^39  319 


DlT.   16 

OTS  price  %^  .10 


Kuaaaoto  Univ.  (Japan). 

THE  BIOLOGICAL  SIGNIFICANCE  AND  CHEMISTRY  OF  A 

PROTEASE  INHIBITOR  NEWLY  ISOLATED  FROM  ANIMAL 

TISSUES. 

Quarterly  rept.  no.  3,  1  Aufl-31  Oct  62, 

^y  Hideo  Hayashi.  31  Oct  62,  3p. 

Contract  DA92  557FEC35779 

Unclassified  report 

Descriptors:   (•Medical  research,  Japan), 
(•Enzymes,  Inhibition) ,  Peptide  hydrolases. 
Therapy,  Sensitivity,  Connective  tissue. 
Capillaries,  Peraieabllity,  Globulins,  Labora- 
tory aniaals,  Guinea  pigs,  Antigen-Antibody^ 
reactions. 


AD-439  320 


Div.      16 

OTS   price   11.10 


Kuaaaoto   Univ.    (Japan). 

THE    BIOLOGICAL    SIGNIFICANCE   AND   CHEMISTRY   OF    A 

PROTEASE   INHIBITOR  NEMLY    ISOLATED  FROM  ANIMAL 

TISSUES. 

Seaiannual  rept.,  1  Feb-31  Jul  63, 

by  Hideo  Hayashi.  31  Jul  63,  3p. 

Contract  DA92  557FEC35779 

Unclassified  report 

Descriptors:   (•Medical  research,  Japan), 
(•Enzymes.  Inhibition),  Peptide  hydrolases. 
Purification,  Electrophoresis,  Sensitivity, 
Therapy,  Papain.  Thiols,  PH. 


■C 


AD-439  321 


Div.   16 

OTS  price  $1.10 


National  Inst.  4>f  Health,  Tokyo  (Japan). 
THE  EXPLANATION  OF  PATHOGENESIS  OF  JBE  VIRUS 
AND  THE  ESTABLISHMENT  OF  AN  ATTENUATED  STRAIN  OF 
JBE  VIRUS  COMPLETELY  AVIRULENT  TO  MAN, 
Quarterly  rept.  no.  1,  1  Feb-30  Apr  62, 
by  Akira  Oya.  30  Apr  62,  7p. 
Contract  DA92  557FEC35805 

t  Unclassified  report 

Descriptors!   (*Japanese  B  encephalitis 
virus.  Pathology),  lamunology.  Attenuation, 
Antigen-antibody  reactions.  Fluorescence, 
Tracer  studies.  Immune  serums,  Hamsters,- 
Kidneys,  Cells  (Biology),  Culture  media. 
Histology,  Genetics,  Japan,  Biological  stains. 
Photographs. 


AD-^39  322 


Div.   16 

OTS  price  $1.10 


National  Inst,  of  Health,  Tokyo  (Japan). 

THE  EXPLANATION  OF  PATHOGENESIS  OF  JBE  VIRUS  AND 

THf  ESTABLISHMENT  OF  AN  ATTENUATED  STRAIN  OF  JBE 

VIRUS  COMPLETELY  AVIRULENT  TO  MAN. 

Quarterly  rept.  no.  2,  1  May-31  Jaly  62, 

by  Akira  Oya.  31  July  62,  7p. 

Contract  DA92  557FEC35805 

Onelastified  report 

Descriptorst   (^Japanese  B  encephalitis  vi- 
ms. Pathology),  Immunology,  Attenuation, 
Antigen-antibody  reactions,'  Fluorescence, 
Tracer  studies.  Cytology,  Hamsters,  Kidneys, 
Cells  (Biology),  Culture  media.  Histology, 
Japan,  Genetics,  Biologleal  stains.  Photo- 
graphs. 


AD-A39  323 


Div.   16 

OTS  price  $1.60 


Sasaki  Foandatioa  Medical  Iistltution,  Kaada,. 

(Japan) . 

HETEROGENEITY  OF  CANCER  CELL  POPULATION  WITH  RE- 
GARD TO  THE  NATURAL  DRUG  RESISTANCE  OF  CANCER 
CELL. 

Semi-annual  rept.  2^  Hay-27  Nov  69, 
by  Tomixo  Yoshida.  27  Nov  63.  I9p. 
Grant  CRD  AG  S92  5U  63G6 

Unclassified  report 

Descriptors:   (•Neoplasms,  Therapy).  Chromo- 
somes, Cells  (Biology),  Drags,  Japan. 
Distribution. 


kJ)-U39   324 


Div.      16 

OTS   price  $1.10 


Sasaki   Foundation  Medical   Institution,    Kantfa, 

HETEROGENEITY   OF   CANCER   CELL   POPULATION  MITB   RE-     ^ 

CARD  TO  THE   NATURAL   DRUG   RESISTANCE  OF   CANCER 

CELL. 

Progress  rept..  1  Apr-30  June  62, 

by  Tomiio  Yoshida.  30  June  62,  2p. 

Contract  DA92  557FEC35765 

Unclassified  report 

Descriptors!   (•Neoplasms,  Therapy),  Cells 
'Biology),  Japan,  Ef feetlvenesa.  Drugs. 


AD-439   325 


Div.      16 

OTS   price  $1.10 


S^raki   Foundation  Medical    Institution,    Kanda 

BETEROQENEITY  OF   CANCER   CELL   POPULATION  WITH 

REGARD  TO  THE   NATURAL   DRUG  RESISTANCE  OF  CANCER 

CELL. 

Progress  rept..  1  Jnly-30  Sep  62, 

by  Tomiso  Yoshida.  30  Sep  62,  2p. 

Contract  DA92  557FEC35765 

Dnclasflifled  report 

Descriptorst   (•Neoplasms,  Therapy),  Mats, 
Transplantation,  Cells  (Biology),  Japan. 


AD-439  353 


Div.   16 

OTS  price  $1.60 


Minnesota  Univ.  ,  Minneapolis.         •,«,»,. 

THORACIC  CAGE  IMPEDANCE  MEASUREMENTS.   TISStJB 

RESISTIVITY  IN  VIVO  AND  TRANSTHORACIC  IMPEDANCI 

*T  100  ke.  _   .,^,, 

by  Edwin  Kiaaea.  William  Kubieek.  P.  Hill  aad 

G.  Turton.  Mar  64.  18p. 

Contract  A¥0    657  403.  Task  775801 

SAM  B  TDR64  5         Unclassified  report 
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Descriptors:  ("Throat.  Skla).  F 
Muscles,  tissue  (Biology),  Elect 
slstance  (Electrical).  Dogs.  G 


:■  ><iuency. 
:-^des.  Re- 

n- 


eoiiet 

Average  volume  resistivities  for  t^braeie  tissues 
at  an  exciting  frequency  of  100  kei  ar«  required 
for  studies  of  the  current  flux  paihs  In  trans- 
thoracic impedance  plethysmography.   By  using  a 
uniquely  designed  probe  m^d  anesthetized  dogs,  an 
average  tissue  resistivity  was  fouhd  forskeletal 
mascle  to  be  approximately  400  ohm  cm;  heart 
aasele,  450  ohm  cm|  luag  tissue.  llZOO  to  1,500 
ohm  em;  kidney  and  liver.  600  ohm  bis;  fat.  1.000 
to  2.000  ohm  cm)  and  for  whole  canine  blood.  150 
ohm  em 
of  whol< 
between 

The  values  for  lung  aad  liver  tlssMs  aad  for  fat 
were  noted  to  have  particularly  larg«  variations 
betweea  readings  and  between  aalmaps.   Canine 
skeletal  musele  tissue  had  a  llaear  electrical 
resistivity  characteristic  for  excjltatlon  current 
densities  up  to  80  ma./sq  cm.   Representative 
normal,  human  skin  on  the  blcepts  »fas  shown  to 
contribute  approxlaately  4.5  x  10  to  the  minus 
3rd  power  of  electrode  surface  areia  ia  series 
with  the  transthoracic  Impedance,  with  possible 
modifications  required  for  eleetroji^e  geometry  and 
electrode  paste.   (Author) 


)\j   oam  cm)  ana  lor  wnoie  canine  oiooa.  ■  7u 
at  a  hematocrit  of  45.   With  the  exception 
le  blood,  all  values  varied  kilgnlf leantly 
I  dogs  and  between  Individual  readings. 


AD-439  381 


Uiv.   16 

OTS  price  $3.60 


Bolt  Beranek  and  Newman,  Inc.,  Ca 
NEURAL  MECHANISMS  FOR  RESPONSES  OF 
MUSCLES. 

Final  rept...1  Jan  62-31  Dec  63, 
by  William  0.  Neff.  P.  C.  Nieder, 
Strominger,  A.  Adolph  and  S.  Hall. 
34p.  Rept.  no.  1128 
Coatract  UA49  193md2230 

Unclassified 


ridge,  Mass. 
MIOULE  EAR 


1.  L. 
31  Dec  63, 


Descriptors:  ('Ear,  Muscles),  (4Huscles, 
Nerve  cells),  (•Symposia,  Ear) ,  ICond it ioneri 
reflex,  Nervous  system,  Laboratory  animals. 
Experimental  data,  Sound,  Stimul4tiOB, 
Control . 


AD-wt39  502 


Div.   16,  15;  30 
OTS  price  $2.60 


report 


Pensacola, 


Naval  School  of  Aviation  Medicine, 

Fla. 

SIGNIFICANT  PHYSIOLOGICAL  PARAMETERS  OF  THE 

BALLISTOCARDIOGRAM  AS  ANALYZED  BY  A   MATHEMATICAL 

MODEL, 

by  Robert  L.  Horse.  8  Jan  64,  22p. 

NAVMED  MROO5  13  17004  11 

Unclassified  report 

'     > 

Descriptorst   (•Bal.lisiocardiography, 
Analysis),  Computers,  Mathematical  models. 
Humans,  Arteries.  Blood  vessels.  Blood 
pressure.  Heart.  Determination. 

The  human  acceleration  ballistocaijdiograa  is 
a  complex  resultant  of  numerous  phjysiologlcal 
parameters.   Identification  of  thei«e  parameters 
is  important  to  a  better  uaderstan4lng  »'  (!■• 
BCG.   The  use  of  a  mathesntleal  model  and  a 
digital  computer  provides  an  approlich  to  this 
problem.   The  slope  of  the  arterial)  pulse  wave 
and  the  elasticity  of  the  arterialj  system  appear 
to  be  important  parameters  of  the  IR  and  J  wave 
,  amplitude.   The  K  wave  seems  to  bW^dependent 
'  upon  the  shape  of  the  pulse  wave  i(lich  is  gen- 
erated between  peak  systolic  prestfare  and  semi- 
lunar closure.   It  is  recommended  that  blood 
pressure,  heart  sounds,  and  some  ifstimate  of 
arterial  elasticity  be  recorded  duting  ballisto- 
eardiographie  determinations,  >lB4f  these  param- 


MEDICAL  SCIENCES  -  Division  16 

eters  contribute  to  the  physiological  interpreta- 
tion of  the  ballistocardiogram,  which  is  illu- 
itrated  in  this  report.  fAuthor) 


AD-439   639 


Div.      16 

DTS   price  $1.60 


National   Taiwan  Univ.,    Taipei,    (China). 

SEASONAL   VARIATIONS   IN  THE  INCIDENCE  OF   PARA- 

GONIMUS  WESTERMANI    INFECTION  IN    ERIOCHEIS 

JAPONICUS. 

Annual    progress    rept..    1    Feb   63-31    Jan   64, 

by  Wen-Hslen  Huang.    31    Jan   64,    9p. 

Grant   DA  MD49   193   63G103 

U'nclassified   report 

Descriptors!      (•Trematodes,    Periodic  varia- 
tions).   (•Periodic   variations,    Trematodes). 
Life   cycle.    Disease   vectors,    Crustacea.    In- 
fections,   Eplmemiology,    Taiwan,    Ecology, 
Experimental    data.    Parasites. 

This    report    discusses    (1)   whether   or   not    the   in- 
cidence  of  Paragoniaus    infection   in   Eriochelr 
crabs    had    a   seasonal   Variation.    (2)    if   there  was 
any    relationshijh  between   the   Incidence   of   infec- 
tion   and   the   size   of   the   crab.      The   results 
showed   that!    the   incidence   of   infection   showed 
two   peaks,    1.    e. ,    one  in   February-March    (early 
spring)    and   the   other   in   August-September 
(late   summer   to    early    autumn).      The   incidence 
of  49.0%  in  September   is    the   highest.      Regard- 
ing  the   intensity   of   Infection   in   the   crabs,    no 
noticeable   seasonal    pattern  was    found.      But    the 
intensity  was    greater   in   September   to  November. 
Both    the   incidence    and   intensity -of   infection 
steadily   Increased  with   the   size  of   the   crab. 
The   incidence   of   infection   In   Eriochelr   crabs 
not    only    showed    seasonal    fluctuations,    but    also 
simultaneously   Increased  with   the   size   of   the 
crab.      (Author) 


AD-439  643 


Div.      16 

OTS    price  $1.60 


National   Taiwan  Univ..    Taipei.    (China). 

AN    EPIDEMIOLOGIC   SURVEY   OF   PARAGONINUS  WESTERMANI 

(KERBERT.    1878)    AND  RELATED  SPEUES   IN  TAIP'EI    , 

COUNTY.    TAIWAN. 

Annual    progress    rept.,    1    Feb   61-31    Jan   64, 

by  Wen-Hsien  Huang.    31    Jan   64,    14p- 

Grant    DA  MD49    193   63GIO3 

Unclassified   report 

Descriptors:      (*Trematodes.    Epidemiology). 
(•Parasites.    Publi c  Health) ,    Identification. 
Disease   vectors,    Crustacea,    Taiwan,    Life 
cycle.    Experimental    data.    Marine  biology. 
Diagnostic   agents. 
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AD-439  666 


Div-.   16 

OTS  price  $1.10 


School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
HEMATOLOGIC  CHANGES  FOLLOWING  SIMPLE  EXODONTIA, 


79 


Division  17  -  METALLURGY 

by  Ira  L.  Shannon,  Edvard  E.  Darlf,  Williaa  A.. 

Glbscn.  Not  63,  lOp. 

Task  775602 

SAM  B  TDR63  82         Dnelatiif led  report 

Descriptorst   (*Denti8try,  Heaatology), 
(•Stresi  (Physiology),  Dentistry).  Analysis  of 
variance.  Adrenocorticotropic  horaones. 
Steroids,  Ly«phocytes,  Erythrocytes,  Heaato- 
crit,  Hemoglobin. 


Hematologic  studies  were  carried  out 

•on  90  sys- 

temically  healthy,  young  adult  males, 

some  of 

whom  underwent  a  simple  exodontlc  experience. 

In  one  experiment  blood  samples  were 

collected 

before  and  at  2-  and  A-day  Intervals 

after  tooth 

removal.   In  another,  blood  was  drawn  prior  to 

and  at  U   hours  after  exodontla.   In  the  4-hour 

study  significant  changes  following  extraction 

were  noted  for  white  blood  cells,  neutrophils. 

lymphocytes,  hematocrit,  and  corrected  sedimen- 

tation rate.   Only  the  latter  factor 

wa's  found 

to  change  significantly  in  the  4.-day 

study. 

These  results  are  held  to  be  related 

to  the 

previously  established  adrenocortical  hyperacti- 

vity in  patients  undergoing  comparable  dental 

procedures.   (Author) 

AD-439-  67ii     Div.   16 

OTS  price  $1.10 

Hammersmith  Hospital,  London  (England). 

FACTORS  MODIFYING  THE  ACTION  OF  NEUROMUSCULAR 

BLOCKING  AGENTS. 

Quarterly  technical  status  rept.  no.  3.  1  Oct- 

31  Dec  63. 

by  J.  P.  Payne.   31  Dec  63,  8p. 

Contract  DA91  591EUC2881 

Unclassified  report 

Descriptors:   (»Muscles,  Inhibition).  (•Neuro- 
muscular transmission,  Drugs).  Neurology, 
Stimulation,  Rats,  Excitation,  PH.  Relaxation 
(Physiology). 


17.    METALLURGY 


AD-437  965 


Div.      17 
OTS   price 


$2.60 


Aerojet-GeneraH  Corp. ,    Azusa,   Calif. 

STRESS-CORHOSIOirCUACKING   OF   HIGH-STRENGTH 

ALLOYS. 

Quarterly    progress   r'ept.    no.    12,    1    Jan-31    Mar    64, 

by   B.    B.    SetlM^und.   Apr   64,    28p.    Kept.    no. 

04U  02   3Q         ; 

Contract  DA04  4950U03069 

Unclassified  report 


1,  Fracture  (Mechanics)), 
n) ,  Maraging  steel , 
nsite.  High-temperature 
echanics) ,  Test  methods, 
coatings,  Isocyanate 
ngs,  Epoxy  plastics. 


Descriptors!  (*Stee 
(•Stresses,  Corrorsio 
Nickel  jjiloys,  Marte 
research';  Failure  (N 
Metal lurgyv.  Plastic 
plastics.  Zinc  coati 
Coatings^,  Data. 

The  obj^tives  of  the  program  are  to 
the  str^s-corr.osion  characteristics 
nickel  maraging  steel  with  respect  t 
tional  variation;  (2)  study  the  effe 
environmental  temperature  on  the  rat 
corro^s'i»n  cracking  in  18%-nickel  mar 
a  lo«^-alloy  marteasitic  steel,  and  a 
die  steel;  (3)  study  the  electropote 
occurring  in  18^-nickel  maraging  ste 
stress-corrosion  exposure  and  the  ef 
applied  potential;  and  (4)  evaluate 
tiveness  and  applicability  of  surfac 
o^i^lSJ-nickel  maragiag  steel  in  prev 
a^ess-corrosion  cracking.  (Author) 


(1)  study 

of  18$- 
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ct  of 
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aging  steel, 
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ntial  changes 
el  during^ 
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the  ef fec- 
e  protection 
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AI>-438  138 


Div.'   17 

OTS  price  $1.60 


CHEMICAL  MILLED, 


General  Dynamics/Fort  North,  Tex. 
MATERIAL  BERYLLIUM  NAFFLE  PANEL. 
SHEAR  TEST  OF 

by  J.  May.  ISApr  64,  13p.  Rept.  no.  FTDM  3068 

Unclassified  report 


Descriptorst   (•Beryllium,  Panels  (Structural)}, 
(•Panels  (Structural),  Beryllium),  Chemical 
milling.  Shear  stresses.  Loading  (Mechanics), 
Strain  (Mechanics). 


AD-438   142 


Div.      17 

OTS   price   $1.10 


General    Dynamics/Fort  North,    Tex. 
MECHANICAL    PROPERTIES    OF    17-4PH    STEEL.    HOMOGEN- 
IZED   VERSUS    AS    RECEIVED   CONDITION, 
by    John   F.    Hildebrand.    15    Apr   64.    8p.    Rept.    no. 
FTM3226 

. Oaelasslf led  reiort. 

Descriptors:   (•Stainless  steel.  Mechanical 
properties).  (•Metal  plates,  Heat  treatment) , 
Ductility,  Aging  (Materials),  Elasticity, 
Microstructure,  Microscopy,  Electron  micro- 
scopy. Jet  fighters. 

For  the  particular  heat  of  17-4PH  steel  plate  in- 
volved, homogenising  treatment  improved  the 
ductility  as  measured  by  the  reduction  of  area 
and  reduced  the  spread  ,in  ductility  data  for 
each  aged  condition.   (Author) 


AD-438  176 


Div.   17 

OTS  price  $5.60 


Lockheed  Aircraft  Corp.,  Sunnyvale,  Cal.iH 

BERYLLIUM:   AN  ANNOTATED  BIBLIOGRAPHY  OCTOBER  - 

DECEMBER  1962,  SUPPLEMENT  III, 

comp.  by  Jack  B.  Goldmann.  Apr  63.  58p.  Rept. 

no.  3  80  63  2;  SB62  22 

Contract  N0rd17017 

Uaelassified  report 
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hy  covers  publications 
h  quarter  of  1962.   Ci- 
abetically  by  author 
eadings  of  Alloys; 
ibl iographies;  Com- 
ation  Techniques;  Join- 
Powder  Metallurgy;  andP 
erties  and  Miscellaneous, 
eryllium  fuels,  nuclear 
acts  of  radiation,  and 
(Author) 


AD-438  478 


Div.   17 

OTS  price  $2.60 


Aeronautical  Materials  Lab.,  Naval  Air  Engineer- 
ing Center,  Philadelphia,  Pa. 
STUDY  OF  SIZE  EFFECT  IN  FINE  BERYLLIUM  NIRE 
PHASE  II, 

by  Paul  Soltis.  27  Mar  64.  2p. 
NAEC  AML1909  Unclassified  report 

Descriptors:   (•Bervllium,  Nire),  (•Metallic 
textiles.  Beryllium),  Fibers,  Tensile  proper- 
ties. Chemical  milling.  Test  equipment.  Hard- 
ness, Grain  structures  (Metallurgy),  Photo- 
micrography, Fracture  (Mechanics),  Dactllity, 
Scale. 
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DiT.   17,  14,  25 
OTS  price  $11.00 


Martia  Marietta  Corp.,  Denrer,  Co^p. 
CRYOGENIC  MATERIALS  DATA  HANDBOOK. 
Progress  rept.  no.  14«  Semiannual  progress  rept. 
■  0.  3.  jl 

by  F.  R.  Schwartsberg,  S.  H.  Osgo4(l,  R.  D.  Keys 
and  T.  F.  Klefer.  15  Jan  64>  Ulpll 
CoBtract  AF33  657  9161,  ProJ.  738U  Task  738103 

Unclasslf ifil  report 

Also  aTallable  from  OTS  as  PB  171^69-6. 


Descriptors!  ( 
ogealcs,  Materl 
alloys.  Copper 
alloys,  Titaniu 
compounds,  Tung 
plastics,  Haloc 
plastics.  Lamia 
Silicone  plastl 
Mechanical  prop 
Data,  Coapressl 
•rtias,  Maga'eti 


"Handbooks, 
als),  Alumin 
alleys.  Iron 
■  alloys,  Ca 
sten  compoun 
arbon  plastl 
ated  plastic 
cs,  BerylHu 
erties,  Phys 
TO  propertle 
c  properties 


Cryofenics),  (•Cry- 
urn  alloys.  Cobalt 

all0]rs.  Nickel 
rbldtn.  Titanium 
ds,  ice,  Polyester 
cs.  Nylon,  Epoky 
s.  Glass  textiles, 
a,  N*}ybdenua, 
leal  I  properties, 
s.  Electrical  prop- 
Thelraal  properties. 


AD-438  777 


Div.   17,  26 
OTS  price  $V.60 


Allegheny  Ludlum  S^eel  Corp., 
TANTALUM  ALLOY  TUBING  DEVELOP 
Interim  technical  engineering 
1  Jan-15  Apr  64. 
by  F.  S.  Turner.  Apr  64,  I6p. 
Contract  AF33  657  11261,  ProJ 
RTD  TR8  109,  vol.  5 

Unclas 


Bracjcenridge,    Pa. 
MENT   NOGRAM. 
reptj.    no.    3. 


.    8   119 
siflei  report 


IPipes), 


Descriptors:   (•Tantalum  alloys, 

(•Pipes,  Tantalum  ^lloys), 

Manufactui^ing  methods.  Extrusion;  Carbon 

alloys.  Hafnium  alloys.  Tun 

Machine  tools.  Design,  Dies 

fractory  coatlags,  Zireoniu 

Oxides. 


Material  forming. 


gsten|  alloys, 

Manjdrels,  Re- 
m  compounds. 


Efforts  were  devoted. to  mater 
to  tooling  design  and  manufac 


ial  pir 
ture.! 


AD-438  779 


DlT.   17 

OTS  price  $1.60 


ocurement  and 
(Author) 


General  Dynamics/Fort  North,  Tex. 

MATERIAL  EVALUATION  OF  D6ac  STEEL  BXTRUSION  - 

MECHANICAL  AND  METALLURGICAL  PROPERTIES  OF, 

by  N.  M.  Pratt.   15  Apr  64,  15p.  Rppt.  no. 

FTDM3234 

Uaclasslfleld 


Descriptors:      (*Steel,    Ned 

(•Extrusion,    Steel),    Tensile   properties.    Metal- 
lography,   Heat    treatment.    Hardness,    Ductility, 
Grain    stracturas    (Metallurgy), 


isslflel  report 

;hanica|l'  properties), 
prope 
rdaeKi 

'•   li 


Relatirely  anlfora  saooth  tensile  properties  were 
obtalaed  for  the  06ac  steel  heat  treated  to  220- 
240  KSI  regardlesa  of  grain  direotMnality  or  lo- 


METALLURGY  -  Division  17 

cation  la  the  extrusion.   The  dnetillty  was  soae- 
what  lower  in  the  transrerse  direction.   At  the 
260-290  KSI  strength  level  the  junction  of  legs 
of  the  extrusion  displayed  the  highest  altiaate 
streagth.   Nhlle  the  altlaate  tensile  strengths 
of  the  two  legs  were  coaparable  for  both  the 
transverse  and  longitudinal  dlr«ctloBs,  higher 
yield  strength  and  lower  ductility  were  obtained 
for  the  transverse  grain  direction.   The  notch 
tensile  strength  of  the  extrusion  in  the  longi- 
tudinal grain  direction  was  equal  to  or  slightly 
greater  than  the  ultiaate  strength  for  both  hea/ 
treat  levels.   For  the  transverse  grain  direction 
the  notch  tensile  strength  was  equal  to  or  slight- 
ly less  than  the  ultiaate  strength.   The  notch 
strength  obtained  for  the  extrusion  was  less  than 
that  obtained  for  D6ac  plate  and  forging  at  the 
corresponding  strength  levels.   (Au 


rging 
thor) 


AD-438  815 


Div.   17,  26 
OTS  price  $17.50 


Pratt  and  Nhitney  Aircraft,  East  Hartford,  Conn. 

RESEARCH  AND  DEVELOPMENT  OF  TITANIUM  ROCKET  MOTOB 

CASE.   VOLUME  I.   FORGING  OF  FRONT  AND  REAR 

CLOSURES. 

Final  technical  rept.,  30  June  60-30  Sep  63, 

by  L.  Godfrey  and  R.  Makowski.  31  Oct  63,  271p. 

Rept.  no.  2267 

Contract  DA19  0200RD5230,  Projs.  TB4  004,  5B93 

32  004  . 

NAL  TR766  2  1  14       Unclassified  report 

Descriptors:  (•Rocket  cases.  Titanium  %lloys), 
(•Titanium  alloys.  Rocket  cases),  Forging,  Alu- 
minum alloys,  Chromium  alloys.  Vanadium  alloys. 
Heat  treatment.  Ductility,  Oxygen,  Aging  (Mate- 
rials), Rupture,  tensile  properties.  Material 
forming.  Grain  structure  (Metallurgy). 
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AD-438  875 


DlT.   17 

OTS  priee  $1.6<: 


^•r- 
-^ 


IIT  Research  Inst.,  Chicago,  111. 

VANADIUM  ALLOY  STUDIES. 

Bimonthly  rept.  no.  1,  1  Feb-31'  Mar  64, 

by  D.  Nelasteln  and  F.  C.  Holts.  16  Apr  64.  Up. 

Rept.  no.  B6021  1 

Contract  N0w64  0239c 

Unclassified  report 

Descriptorst   (•Vanadium  alloys.  Mechanical 
properties),  (•Niobiua  alloys,  Vanadiua 
alloys).  Creep.  Stresses,  Rupture.  Titaniua 
alloys.  Molybdenua  alloys,  Tantalaa  alloys. 
Tungsten  alloys.  Heat  treataent.  Hardness, 
Grain  structures  (Metallurgy),  High-teaperature 
research,  Low-pressure  research. 

Vanadiua  developaent  studies  described  herein 
hsTe  the  priaary  obJectlTe  of  producing  iaproTed 
short-tiae  (l5-aiB  to  at  least  1-hr)  creep  aad 
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Division  17  -  METALLURGY 
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(Aathor) 


AO-439  085 


DiT.      17 

OTS  price  $1.10 


Div.      17.    26,    20 
OTS  price   $8.10 


North   Carolina   State  Col^.,    Raleigh. 

DISPERSED   URANJUH   MONOCARBIDE  -   URANIUM   NUCLEAR 

FUEL    MATERIAL, 

by   Anthony   J.    Ilione.    1963.    90p. 

Unclassified  report 

Doctoral  thesis. 

Descriptors:   (*Uraniua  coapounds,  Carbides^, 
('Reactor  fuels.  Uraniua  coapounds),  Hydro- 
foraing  (Mechanical),  Material  foraing.  Powder 

"■ ' - '      Dioxides,  Microstructure, 


aetallurgy,  Sintering 
Cyclohexanes. 


The  factors  affecting  the  production  of  a  nuclear 
fuel  aaterial  consisting  of  a  fine,  unifora 
dispersion  o'f  uraniua  aonocarbide  in  a  uraniua 
■etal  aatrix  were  deterained.   Theoretical  con- 
siderations indicated  that  a  uniform  dispersion 
of  saall,  hard  particles  in  uraniua  fuels  would 
eliainate  the  swelling  associated  with  release 
of  fission  gas  products  during  irradiation  that 
severely  liaits  the  usefulness  of  uraniua  fuel 
eleaents.   Uraniua  aonocarbide  was  selected  for 
the  dispersed  phase  because  of  its  excellent 
coabinatlon  of  physical  and  nuclear  properties. 
(Author) 


AD-438  921 


Di».   17,  U 
OTS  price  $1.10 


IIT  Research  Inst..  Chicago.  111. 
FIBER-REINFORCED  METALS  AND  ALLOCS. 
Biaonthly  rept.  no.  2,  8  Jan-8  Mar  64., 
by  N.  M.  Parikh.  19  Apr  64.,  10p.  Rept.  no. 
Contract  N0w64  0066c,  ProJ .  B6020 

Unclassified  report 


B6020  2 


Descriptors:   (*Coaposite  aaterials,  Metals), 
(•Reinforcing  aaterials.  Fibers),  ('Fibers,. 
Reinforcing  aaterials).  Metallic  textiles. 
Steel,  Silver.  lapregnation.  Ceraaic  fiber^-. 
Carbides,  Tungsten  coapounds.  Crystal  grow^,' 
Zone  aelting,  Tensile  properties. 


The  f 
studi 
syste 

fabri 

a  fib 

fiber 

this 

secon 

produ 

sists 

rich 

that 

and  c 

zone 

grow. 

aade 

fibro 


undaaental 
ed  on  the 
a.   All  CO 
cated  by  i 
er  felt, 
s  (0.002  i 
aligaaeat 
d  part  of 
ctloa  of  h 
of  growin 
solute.   P 
if  aa  alio 
obalt  were 
aelting,  t 
If  the  d 
aailateral 
as  shape. 


s  of  <i 
aild  St 
aposite 
nfiltra 
Prepare 
n.)  was 
was  ach 
this  pr 
igh-str 
g  «C  fi 
revlous 
y  consi 
subjec 
he  NO  c 
irectio 
,  the  g 
(Author 


ber  reinforceaeat  are  being 

eel  fiber  reinforced  silver 

s  prepared  to  date  were 

tion  of  aoltea  silver  into 

tioa  of  a  felt  with  oriented 

soaewhat  difficult,  aad 

iered  aagaetically.   The 

ograa — dealing  with  the 

eagth  carbide  fibers — coa- 

bers  in  a  liquid  cobalt 

experiaents  had  indicated 

sting  of  tungsten  carbide 

ted  to  teaperature  gradient 

rystals  could  be  aade  to 

n  of  zone  travel  coald  be 

rowiag  crystals  had  a 

Aeronautical  Materials  Lab.,  Naval  Air  Material 

Center,  Philadelphia,  Pa. 

EVALUATION  OF  FINE.  ANOOIZED  BERYLLIUM  WIRE. 

7  May  6A,  2p. 

NAEC  AML  1943  Unclassified  report 

Descriptors!   (*Beryllina,  Mechanical  proper- 
ties), (*tfire,  Berylliua),  Coatings,  Anodes 
(Electrolytic  cells).  Tensile  properties. 
Degradation,  Oxidation. 

Tensile  data  on  fine,  anodiaed  berylliua  wire  are 
presented.   Tensile  strength  of  the  as-drawn 
wire  was  reported  at  about  179,000  psi  and 
eloagation  fell  in  the  range  1.0  to  2.1^. 
The  tensile  strength  of  the  wire  definitely 
shows  a  significaat  loss  when  coapared  with  the 
valae  reported  for  as-drawn  aaterial.   It  is 
diffiealt  aot  to  attribute  this  loss  to  the 
anodizing  treataent  or  possibly  to  soae  inter- 
aediate  cheaical  treataent  used  in  the  anodizing 
process.   Daaage  conceivably  could  coae  froa 
stress  corrosloB  aad/or  pittlag.  (Author) 


AO-439   216 


Dlv.      17 

OTS    price  #4.60 


General    Electric   Co.,    Schenectady,    N.    Y. 

PEST    REACTIONS    IN   INTERMETALUC   COMPOUNDS.    II. 

INVESTIGATIONS   ON    NiAl.    AND   TWO    MoS12   STRUCTURES. 

Rept.    for    Feb   63-Feb   64, 

by   A.    U.    Seybolt    aid   J.    H.    Westbrooi.    Apr   64, 

46p. 

Contract  AF33  657  7980,  ProJ.  7350,  Task  735001 

ASD  TDR63  309,  pt.  2    Unclassified  report 

Report  on  ''Refractory  Inorginic  Nonaetalllc 
Materials. •• 

Descripiors:   ("Alualnua  alloys,  Mechanical 
properties),  (»Nlckel  alloys,  Brlttleness) , 
(•MolybdenuB  coapounds.  Hardening).  Slllcldes, 
Chroaiua  alloys.  Grain  boundaries.  Oxygen, 
Diffusion,  Crystal  lattice  defects.  Degrada- 
tion, Heat  treataent.  Electron  aicroicopy. 
X-ray  diffraction  analysis,  Metallography. 
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idary  harijening  phenoaena  Investi- 
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est  failure  of  MoS12.   As-cast 
re  susceptible  to  pest  failure 
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DlT.   17,  27 
OTS  price  $3.60 


Aray  Missile  Coaaaad.  Restoae  Arstaal,  Maits- 

vlllt.  Ala. 

A  COMPARISON  OF  THE  TOUGHNESS  CHARACTERISTICS 
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OF   D6  \\%  AND   VACUUM   MELT  MATERIAL. 

fey  Rifrhard  C.    Davis  aid  Nilliaa  S.  [Cro»iioT«r. 

26  Mar  64,  39p-  t 

DA  ProJ.  1B222901A205  I 

AMC  ^A  RK  TR64  11      Uaclassif ie|i|  report 

DMcrlptorst   ("Rocket  casn,Stp|al)r  (*Steel, 
Toaghaess),  Melting.  Air.  Low-pressure  re- 

{•arch.  Mechanical  properties,  TmbsIIo  proper- 
ies.  Shear  stresses.  Fracture  (Hechaaics), 
{^tkiekaess,  Coatrolled  ataospkere^.  Argon,  Heat 
trtatacBt. 
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(Author) 
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OTS  prie*  $8.10 


Materials  Researeli  aid  DevelVpaaalJ  laa  labs ,  lac, 

Caabridge,  Mass.  !:  , 

THEHMOMECHANICAL  TREATMENTS  APPLIM  TO  ULTRAHIGH- 

STREN6TH  BAINITES.  I 

Fiaal  techalcal  rept.,  I 

by  D.  Kalish  aad  S.  A.  Kalia.   Ap^|64,  89p. 
Coatract  N6OO  19  59811  , 

UBclassifl40  report 
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(•St«el,  Mechaaleil  properties), 
aasfdiraitlpas)  ,  Auitenite,  Mar- 
tre8ti*Bt>J)eforB*tioB,  Mechan- 
Quenching  (CooUn^J.  Strain 
Icrostractire,  Metallography, 
res  (Metallargy) ,  E^eetroa  aieros- 
iffraetloa  aaalysli,  Transltloa 
Hardaess,  Teasile  ^|ropertles, 
acture  (Meehaalcs):  High-teapera- 
,  Stressea,  Cryogeaics. 


The  aeehaaieal  properties  of  H11 
steels  were  deteralaed  for  a  serl 
foraed  froa  both  deforaed  aad  aad 
itts 
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(Author) 
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Div.   17,  25 
OTS  price  $5.60 


Naval  Ordnaace  Test  Station,  Chin4  Lake,  Calif. 
EFFECTS  OF  ULTRASOUND  ON  DEFORMATION  CHARACTER- 
ISTICS OF  STRUCTURAL  METALS. 


by  B.  Langeneeker,  N.  H.  Fraadsen, 
taia,  S.  R.  Colberg  aad  J.  A. 
Mar  64.  57p. 
NOTS  TP  3U7;  NAVWEPS  8482 

Unclassifi4<i  report 
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I^igenecker. 
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Descriptors:   ("Metals,  Deforaaf lea) .  ("De- 
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Hardeaing.  Zoae  aeltlig.  Refiniio  (Metallargy), 

Shear  stresses,  Straia  (MechaaUa),  Iistruaea- 
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tallic  crystals. 
Zinc,  Berylliua, 
gaten,  Metallogra- 
ticity.  X-ray 


tation,  Photoelasticity,  Me 
Siagle  crystals,  Aluainua, 
Stainless  steel.  Steel,  Tun 
phy.  Crystal  lattices,  Elas 
diffraction  analysis. 

J 

Ultrasound  is  presented  as  a  aew  aeans  of  study- 
ing properties  of  aetals  froa  the  viewpoint  of 
dislocation  theory.   Ustrasound  is  shown  to  be 
efficiently  absorbed  at  dislocations  resulting 
in  significant  effects  on  aetal  plasticity.   Ma- 
terials used  were  siagle  crystal  zinc  and  aluai- 
nua, and  polycrystalliae  alualBua,  berylliua, 
steel  and  tungsten.   Methods  of  speciaen  prepa- 
ration and  aodified  aetallographic  studies  are 
presented  along  with  sources  of  ultrasound  (up 
to  100  w/sq  cm  at  20  kc)  aad  devices  for  the  de- 
teraination  of  field  intensities.   A  discussion 
is  given  of  present  theories  pertaining  to  the 
interactloa  of  ultrasoaic  stress  waves  aad  lat- 
tice iaperfections.   The  basic  investigatioas 
resulted  in  concepts  of  ultrasonic  foraing  of 
aetals  where  extensive  yielding  of  aetals  caused 
by  ultrasouad  is  utilized.   (Author) 
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OTS  price  $6.60 


Lockheed  Missiles  and  Space  Co'..  SiBByvale, 
Calif. 

NICKEL-IRON  PERMALLOY  FILMS:   AN  ANNOTATED  BIB- 
LIOGRAPHY, 

by  Jack  B.  Goldaan.  Sep  63.  69p.  Rept.  ao. 
3  26  63  6;  SB63  62 
Contract  N0w62  0363 

Uiclassified  report 

Descriptors:   ("Bibliographies,  Metal  filas), 
("Metal  filas,  Bibliographies),  Iroa  alloys, 
Nickel  alloys,  Material  foraing.  Magnetic 
alloys,  Abstracts,  Indexes,  Thin  filas  (Storage 
devices).  Vapor  platiag. 


The  core 
bibliogr 
pertaiai 
filas,  a 
of  thera 
duct  ion 
use  of  h 
period , 
tents. 
Space  Co 
utilized 
(Aathor) 


of  re 
aphy  i 
ag/to 
ickel- 
al  Ate 
of  the 
igh  va 
1958-J 
The  re 
apaay 

in  th 


fereaces  wi 
s  coBcerned 
the  aakiag 
iroa  or  Per 
oapos  i t ioB 

halides  or 
cuua  techai 
uly  1963  is 
sources  of 
Technical  I 
e  preparati 


th  which  t 

consists 
of  iron  fi 

alloy  fil 
ofthe  car 

other  aet 
ques  is  oa 

covered  b 
Lockheed  M 
nforaation 
on  of  this 


his  annotated 
of  entries 
las,  nickel 
as  by  aeans 
bonyls,  re- 
horis.   The 
itted.   The 
y  the  con- 
i-ssiles  aad 
Ceater  were 
bibl iography, 


AD-439  592 


Dlv.   17 

OTS  price  $6.60 


Pittsburgh  U.,  Pa. 

AN  INVESTIGATION  OF  A  METHOD  FOR  MEASURING 

LOCALIZED  DAMPING. 

by  George  Franklin  Kirby.  1963.  64p. 

Unulasiifled  report 

Master's  Thesis. 

Deaeriptorsi   ("Damping.  Measureaent). 
("Fatigue  (Mechanics),  Daaping).  Vibration, 
Structures,  Elasticity,  Stresses,  Strain 
(Mechanics),  Matheaat^ical  analysis,  Metals, 
Failure  (Mechanics).  Airfraaes,  Grain 
strictures  (Metallurgy),  Crystal  lattice 
defeets.  Test  aetkods. 
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MSA  Research   Corp..    Callery,    Pa. 

FACTORS    EFFECTING   THE   COMPAT ABILITY   OF  LIQUID 
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CESIUM  KITH    CONTAINMtNT    METALS. 
Quarterly   progress    rept.    no.    6,    Dec  63-Feb  64, 
by   F,    Tepper    and   J.    Greer.    16  Mar   6A,    16p. 
Rept.    no.    6^   27,    Contract    AF33   657  9168 

Unclassffied   report 

Descriptors!      ("CesluB,    Liquid   netals),    (•Com- 
patibility,   Refractory   laetal    allovs),    (»Cot- 
roslin,    Hilflh-teriperature   research),    Nickel 
alloys,    TBorluB    alloys,    Thorlun    coapounds. 
Dioxides,    Niabiua    alloys.    Zirconium    alloys. 
Titanium    allays.    Metallography,    Solid    solu- 
tions.   Solubility,    Carbon,    Diffusion,    Cobalt 
alloys.    Chromium    alloys.    Tungsten    alloys. 
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AD-438  05 


Olv.   18,  32 
OTS  price  $1 .60 


RAND  Corp.,  Santa  Monica,  Calif. 
FOREIGN  AID  ~  IS  IT  WORTH  CONTINUING, 
by  Egoa  Neuberger.   Apr  64,  12p.   Rept.  no. 

Unclattified  report 


P2890 


bescriptori:   ("Federal  budgets,  Forelga 
policy),  (•Economics.  Foreign  policy).  Politi- 
cal tcieace.  Growth,  Analyiii. 


AD-^38  436 


Dlv.   18 

OTS  price  $2.60 


RAND  Corp.,  Santa  Uonica,  Calif. 

SPACE  ARMS  CONTROL:  TRENDS,  CONCEPTS,  PROSPECTS, 
by  Alton  Frye.   Feb  6^;,  23p.   Rept.  no.  P  2873 

Oaclasiified  report 

Descriptors^   (*NatioBal  defense.  United 
States),  ('Space  flight.  Disarmament),  ("Dis- 
armament, Space  flight),  USSR,  Arms  control. 
Costs,  Foreign  policy,  Theory,  Military  organiz- 
ations, Military  strategy. 


AD-438  833 


Div.   18,  1 
OTS  price  $1.60 


AD-^39  8^2 


Div.   17 

OTS  price  |3.60 


IIT  Research  Inst.,  Chicago,  111. 

PROPERTIES  OF  DLTRA-HIGH  STRENGTH  BAINITIC 

STRUCTURES. 

Rept.  for  1  May  62-15  Mar  63, 

by  Charles  R.  Simcoe  and  John  P.  Sheehan.   Hay  63, 

36p.   Rept.  no.  B2^0  11 

contract  AF33  637  8^26,  ProJ .  7351,  Task  735105 

ASD  TDR63  ^^58  Unclassified  report 

Report  on  Metallic  Materials. 

Descriptors!   ("Steel,  Mechanical  properties), 
(•Bainite,  Mechanical  properties),  ("Fracture 
(Mechanics)  Toughness),  Hicrostructures, 
■artensite.  Transformations,  Transition  tea- 
.perature.  Heat  treataent.  Carbon,  Carbides, 
Quenching  (Cooling),  Tensile  properties. 
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ies  of  alloy  steels.   The  aajor 
variables  were  transforaration 
teapering  teaperature,  carbon  con- 
ey additions.   Carbon  contents  of 

or  higher  are  required  to  develop 
rength  levels  in  lower  bainite. 

with  yield  strengths  above  220,000 
tly  to  aoderately  lower  fracture 
n  teapered  aartensite  in  typical  low 
at  coaparable  yield  strengths.  At 
hs  below  220,000  psi,  lower  bainite 
or  slightly  better  than  teapered 

typical  low  alloy  steels,  except 
oaposition  which  is  superior  to  the 
teels  studied  at  yield  strengths 

psi.   The  fracture  toughness  of 
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ature,  M  sub  s  teaperature,  and 
tion.   A  9Ni-4.Co  steel  developed  an 
itic  aicrostructure  at  transforaa- 
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(Author)  ^ 


Naval  Missile  Center,  Point  Mugu,  Calif. 
A  STOCHASTIC  MODEL  FOR  DISPATCHING  GROUND- 
SUPPORT  AIRCRAFT, 
by  M.  Brown.   27  Apr  64,  13p. 
NMC  TM64  A  Unclassified  report 

Descriptors:   ("Aircraft,  Sche'duling) ,  Tacti- 
cal warfare.  Logistics,'  Matheaatlcal  analysis, 
Matheaatical  aodels.  Stochastic  processes. 
Effectiveness,  Distribution,  Deteraination. 

Ground-support  aircraft  are  dispatched  at  pres- 
ent according  to  a  deteralnistic  schedule.   An 
investigation  is  aade  of  a  possible  stochastic 
alternative  to  this,  in  which  the  aircraft  are 
dispatched  according  to  an  appropriately  selec- 
ted Poisson  distribution.   The  tactical  con- 
straint iaposed  in  both  cases  is  that  aircraft 
are  to  be  aade  available  on  call  if  none  are  on 
station  or  en  route.   An  efficiency  is  defined 
which  aeasures  the  relative  econoay  of  aircraft 
required  by  the  two  scheduling  doctrines.   A  . 
criterion  is  suggested,  in  teras  of  this  effi- 
ciency, for  indicating  when  each  of  the  two 
doctrines  should  be  eaployed.   It  is  found  that 
under  all  conditions  of  practical  interest,  tht 
deterministic  doctrine  now  in  use  is  superior 
to  the  proposed  alternative.   (Author) 
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Dlv.   18 

OTS  price  $2.60 


Systems  Research  Group,  Inc.,  New  York. 
A  PREVIEW  OF  MILITIIAN,  A  SYSTEM  FOR  THE  DEVELOP- 
MENT OF  COMPUTER  PROGRAMS  THAT  SIMULATE  MILITARY 
SITUATIONS. 
Jan  62,  22p. 

Unclassified  report 

Descriptors:   ("Prograaaing  (Coaputers), 
Military  strategy),  ("Warfare,  Prograaaing 
(Coaputers)),  Prograaaing  languages.  Data 
processing  systeas. 

Tke  HILITBAN  Systea  provides  a  procedure  for 
achieving  easier  and  aore  rapid  developaeat  of 
eoapntor  prograas  for  the  siaulatioB  of  ailitary 
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(Author) 


Div.   18,  1^ 
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tNIVERSITY  OF 


Psychological  Labs.,  Univ.  of  Geo|sgia,  Athens. 

SHELTER  OCCUPANCY  STUDIES  AT  THE 

GEORGIA,  1962-1963. 

Final  rept. 

by  John  A.  Haaaes  and  R.  Travis  o|4borne.  31  Dec 

63,  I69p. 

Contract  OCD  OS  62  226 

Task  1521A 
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PriBcetoB  Univ. ,  N.  J. 

VERIFICATION  OF  DISARMAMENT  BY  IN^fECTION:   A 
GAME  THEORETIC  MODEL 

by  Morton  Davis.  3  "ec  63.  23p.  R^^t.  no.  RM62 

Unclassifieif' report 
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trying  to  raise  and  lower,  the  probability  of 
detecting  evasions,  respectively.   In  the  terai- 
nology  of  Game  Theory,  this  is  a  zero-sum  game. 
(Author) 
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Contract  OCD  0S62  226 
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Unclassified  report   1 
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During  1962  and  1963  the  Universit 
Psychological  Laboratories  conduct 
tests  on  the  habitabllity  «f  fallo 
presently  stocked  in  accordance  wi 
Shelter  Program.  These  studies  su 
austerity  all  previous  shelter  res 
civilians.  Men,  women,  and  childr 
years,  participated  in  two-week  co 
tests.   (Author) 
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eering  Group,  Research  and 
v.,  Wright-Patterson  AFB,  Ohio. 
STUDY  OF  THE  DELIVERY  UNDER  RISK 
APPLIES  TO  INTERDICTION  COST- 
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Unclassified  report 

:   ("Liaited  war.  Aircraft), 
s  research,  Payload) ,  Vulnerabil 
Kill  probabilities.  Probability 
ft,  Boabing. 


A  paraaetric  analysis  is  presented  o 
'delivery  under  risk'  problea.  Cont 
equal  payoff  are  drawn  as  a  fun<ttion 
diaensional  efficiency  ratio,  i.e., 
deliverable  per  sortie  by  aircraft  t 
divided  by  lbs/dollar  deliverable  pe 
aircraft  type  'i.'  The  two  aircraft 
in  their  vulnerability  to  eneay  defe 
difference  is  parameterized,  and  res 
tours  of  equal  payoff  are  plotted  as 
of  enemy  defense  encounter  rate.  Th 
set  of  figures  may  be  useful  to  anal 
used  in  conjunction  with  weapon  syst 
estimates  of  single  encounter  probab 
kill,  and  encounter  rates  based  upon 
of  the  defense  environment.  Since  t 
are  paraaeterized,  the  analyst  may  f 
ways  of  estimating  the  likely  region 
parisons  may  be  made.   (Author) 
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Cornell  Univ.,  Ithaca.  N.  Y. 

THE  USE  OF  VOLUNTARY  ORGANIZATIONS  IN  CIVILIAN 

DEFENSE  AND  PREPAREDNESS, 

by  Lois  R.  Dean.   Mar  64,  285p. 

Contract  OCD  0S62  72 

Unclassified  report 
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Hoaeyitelll    lac,    Hianeapolis,    Mian.  , 

ELECTBOSTATIC    GIRO   EVALUATION  PKOGRAM/   PHASE   II. 

OEVELOPKENT   OF   ES6  TEST   EQUIPMENT. 

Fiaal  rept. 

by  F.  A.  ABdreMS,  M.  U.  Riesgraf.  T.  N.  Berlage, 

A.  Shall««ay  aad  C.  Bare.  Jan  6^,  165p.  Kept. 

ao.  29^1'  FR1 

Contract  AF33  616  8350 

Uaclassified  report 

Oescriptorsi   (*Gjroscopet ,  Electrostatics-), 
Test  equipaent,  Checkout  procedures,  Iner- 
tial  guidance,  Giabals,  Aziauth,  Calibratioa, 
Data  processiag  systeas,  Moaitors,  Junction 
boxes.  Electronic  aquipaent,  Allignaent. 


This  report  describes  the  developaent,  procure^ 
■eat,  fabrication  and  checkout  of  test  equipaent 
required  for  the  evalaatioa  of  electrically  sas- 
peaded  gyros  ia  the  gaabaled  and  strapdoNa  aodes. 
This  eqaipaeat  Mas  used  uader  Phase  III  of  this 
contract  to  evaluate  coapreheasively  the  two 
AESG* s  developed.   Actual  test  results  oa  the 
gyros  will  be  found  in  the  Phase  III  Test  and 
ETaluation  Report.   (Author) 
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N«Tal  Weapons  Lab.,  Dahlgrea,  Vn. 

NBN  TECHNIQUES  FOR  COMPUTING  LORAN  MAPS, 

by  A.  V.  Hershey  and  E.  J.  Hershey.   21  Jan  6i, 

46p. 

NVL  1902  Unclassified  report 

Descriptors:   (*LoraB,  Navigation  charts). 
Happing.  Prograaaiag  (Coaputers),  Matheaatical 
analysis.  Position  finding.  Ships,  Polynoaials, 
Geodesies,  Errors,  Carved  profiles,  Tlae. 

A  preexisting  prograa  for  plottiag  section  lines 
of  a  ship  has  been  ndpated'to  the  contouriag  of 
LORAN  aaps.   The  aethod  is  based  oa  approxiaa- 
tions  of  the  square  of  geodersic  tiae  difference 
to  avoid  singularities  at  the  traasaitting 
statioas.   Maxiaua  errors  are  tabulated  for  a 
few  representative  aaps.   (Author) 
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Uppsala  Uaiv.  (Sweden). 

STUDIES  IN  PERTURBATION  THEORY.  Vltl.  SEPARATION 

OF  DIRAC  EQUATION  AND  STUDY  OF  THE,  ;SP IN-ORBIT 

COUPLING  AND  FERMI  CONTACT  TERMS,   [ 

by  Per-Olov  Lowdin.  1  Nov  63.  32p.ffNllO 

Contract  AF61  052  701 

ARL  64  86      <       unclassifiekj  report 
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Naval  Radiological  Defease  Lab.,  S^!n  Francisco, 
Calif.  I 

MEASUREMENTS  OF  THE  EFFECTS  OF  COMPARTMENTALI- 
ZATION  ON  THE  GAMMA-RAY  AND  NEUTRON  DOSE  RATE  IN 
THE  RADIATION  FIELD  OF  A  REACTOR.  , 
by  V.  E.  Thoapson  and  F.  C.  Eagesskr.  17  Feb  64. 

53p.  r 

NROL  TR722  Unclassified  report 
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Peaasylvaaia  U.,  Philadelphia. 

DETERMINATION  OF  HTPERFINE  INTERACTIONS  IN  SOLIDS 

BY  THE  USE  OF  RADIOACTIVE  NUCLEI. 

Final  rept.  15  Oct  60-14  Jan  64, 

by  M.  E.  Caspari  and  S.  Fraakel.  15  Apr  64,  5p. 

Grants  DA  0RD31  124  61638)  DA  ARO  D31  124G66 

AROD  30066  Uaelassifieid^  report 

Deseriptorst   ('Hyperfiae  stractiire,  Relaxatioa 
tiae),  (*Rare  earth  coapoaads,  Btccitatioa^ , 
Ioas,  Iroa  eoapounds,  AtteaaatioA,  Magnetic 
fields.  Beta  decay.  Metallic  coapoaads, 
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THEORY  OF  SCATTERING  IN  SOLIDS, 
by  Joseph  Callaway.  1964.  53p.  TR2 
Great  AF  AFOSR  62  318 

Uaclassified  report 

Descriptors:   (*Nuclear  scattering.  Excita- 
tioa),  Poteatial  scattering.  Phonons.  Dif- 
ferential cross  section.  Traasport  theory, 
lapurities.  Perturbatioa  theorjT.  Crystal  lat- 
tice defects. 

The  geaeral  theory  of  the  scatteriag  of  excita- 
tioas  ia  solids  by  localized  iaperfectloas  is. 
discussed.   The  solid  state  analog  of  the  usftal 
partial  wave  expansion  of  the  scattering  aapii- 
tudeis  derived.   In  aa  appeadix.  the  applica- 
bility of  the  geaeral  theory  to  phonons  and 
spin  waves  as  well  as  electrons  is  distussed. 


(Authoj) 
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Aray   Biological    Labs..    Frederick. 

RADIOLOGICAL    SAFETY    MANUAL. 

by  A.    G.   Nedua.    Dec  63,    89p.       / 

Unclassified  report 
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Rand  Corp..  Santa  Monica.  Calif. 

SOLUTIONS  OF  THE  THOHAS-FERMI-DIRAC  STATISTICAL 
MODEL  OF  ATOMS. 

by  Richard  Latter.   Apr  64,  47p.   Rept.  no.  P  2783 

Dnclnssified  report 

Descriptors:   (*Atoas.  Physical  properties)^^''"*-^ 
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Geaeral  Aaericaa  TraasportatioB  Corp.,  Niles, 

111. 

THEORETICAL  STUDY  OF  ENERGY  DISTRIBUTION  IN  A 

HALF-SPACE  RESULTING  FROM  DYNAMIC  LOADING  IN  A 

DEPRESSION  AT  THE  ORIGIN. 

Fiaal  rept. 

Mar  64,  62p. 

Contract  AF29  601  5813,  ProJ.  1080,  Task  108007 

RTD  T0R63  3125         Unclassified  report 
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OAicriptors:   ('Nuclear  explosions.  Soil 
■ethanlcs),  ('Soil  ■echanics.  Elasticity), 
Viscoelasticity,  Hjrdrodyna«ics,  Pressure, 
Cratering,  Nuclear  weapons.  Stresses, 
Equations. 


An  analysis  of  the  free-fie 
the  elastic  region  due  to  t 
directly  to  the  ground  by  a 
presented.   The  problea  is 
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front,  and  nunerical  result 
pressions  are  presented.   F 
space  approach,  analytical 
obtained.  (Author) 
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Burlington,  Mass. 
100,000  1  MeV  GAMMA 
SLABS. 


Technical  Operations,  Inc., 

MONTE  CARLO  COMPUTATION  Of 

RAYS  SCATTERED  BY  CONCRETE 

Final  rept., 

by  Doainic  J.  Raso.  Mar  64,  76p.  Rept.  no.  TO  B 

6^  31 

Contract  NBy32237 

Unclassified  report 

Descriptors:   (•Structures,  Concrete),  ("Con- 
cTete,  Gaaaa-ray  scattering),  (•Gaaaa-ray 
scattering,  Monte  Carlo  aethod),  (•Photons, 
Scattering),  Prograaaing  (Coaputers). 


Monte  Carlo  calculations  were  pe 
teraine  the  back  scattering  of  1 
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slabs  of  this  aediua.  The  radia 
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of  100,  000  photons  were  followe 
20.000  on  an  IBM  7090  digital  c 
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thai  and  polar  angles  are  repprt 


rforaed  to  de- 
.0  MeV  gaaaa 
nsaission  through 
tion  was  assuaed 

on  a  seai-in- 
thicknesses  of 
se  histories 
d  in  groups  of 
onputer  for  each 
ferential  dose 
action  of  aziau- 
ed.   (Author) 


AD-438  955 


DIv.   20 

OTS  price  |8. 10 


Kaaan  Nuclear,  Colorado  Springs,  Colo. 

MoLLY-G  REACTOR. 

Preliainary  Hazards  Suaaary  rept., 

by  Kay  fi.    Carver.   22  May  63.  8^p.   Rept.  no. 

63  685  11HSR 

Contract  DA29  0^00RD2919 

Unclassified  report 

Descriptors:   (•Nuclear  reactors,  Radiation 
hazards).  (•Radiation  hazards.  Nuclear  react- 
ors). Nuclear  explosions,  Siaulation,  Fission, 
Radiation  daaage,  Analysis,  Nuclear  explosion 
daaage.  Fission  products.  Safety,  Safety 
devices. 

The  Bare  Critical  Asseably,  MoLLY-6.  located  at 
thie  White  Sands  Missile  Range  (MSMR).  New  Mexico, 
is  a  proapt-critical  reactor  designed  to  siaulate 
the  radiation  eavironaents  of  nuclear  detonations. 
The  MoLLY-G  is  located  at  a  reaote  test  site  3 
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Illinois  Dniv.,  Urbana. 

ABSORPTION  OF  NEGATIVE  PI  MESONS  IN  LIGHT  NOCLEI. 

by  G.  T.  Condo  and  R.  D.  Hill.   Mar  64.  11p. 

Rept.  no.  TRi;6 

Contract  Nonr183405 

Unclassified  report 

Descriptors:  (•Pions.  Absorption),  Mesoa 
capture.  Alpha  particles.  Nuclei.  Carbon, 
Nitrogen.  Oxygen. 

The  work  is  aiaed  at  identifying  the  interac- 
tions of  negative  pi  aesons  with  C,  N,  and  0 
nuclei  and  also  at  atteapting  to  understand 
certain  nuclear  physical  aspects  of  these 
interactions.   (Author) 
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Technical  Operations.  Inc..  Burlington.  Mass. 
PROTECTION  FACTORS  OF  EMERGENCY  SHELTERS  IN  A 
BRITISH  RESIDENCE. 

by  Joseph  0.  Velletri.  Nancy-Ruth  York  and  John 
F.  Batter,  Nov  63,  75p.  Rept.  no.  B63  V 
Contract  OCD  0S62  ^U,    Task  1111A 

Unclassified  report 

Descriptors:   (•Radioactive  fallout.  Shelters), 
(•Civil  defense  systeas.  Radioactive  fallout), 
Models(Siaulation) ,  Construction,  Effectiveness, 
Instruaeatation,  Radiation  aonitors.  Radiologi- 
cal contaaination.  Buildings,  Dose  rate.  Ex- 
periaental  data.  Great  Britain.  Test  aethods. 

The  check  (1)  the  validity  of  the  fallout  pro- 
tection factor  calculations  for  residential 
structures  given  in  British  Hoae  Office  and  U.S. 
OCD  Engineering  Manuals  and  (2)  the  validity  of 
radiation  scale  aodeling.  the  United  Statues 
and  the  United  Kingdoa  in  a  Joint  effort  tested 
one  full-scale  typical  residence  (100  psf  exterior 
walls)^and  two  -aodels  thereof  (50  and  100  psf 
exterior  walls).   Each  house  was  tested  eapty 
and  with  various  shelter  configurations  installed. 
Fallout  contaaination  was  siaulated  by  puaping 
a  aulticurie  encapsulated  eobalt-60  source  through 
plastic  tubing  surrounding  the  houses.   The 
United  States  calculations  agree  with  aeasured 
dose  rates  in  the  50-psf  wall  bouse,  while 
British  calculations  are  slightly  lower.   Agree- 
aent  between  dose  rates  aeasured  in  the  100-psf 
wall  full-scale  and  aodel  houses  was  good  at 
locations  away  froa  apertures.   Full-scale  aad 
aodel  experiaental  results  are  generally  con-  . 
sistent  with  both  British  and  U.S.  calculations, 
which  show  a  rectangular  shelter  to  offer  Baxiaua 
protection.  (Author) 
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DlT.      20 
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Nuclear  Oevelopaent    Corp.,    of    )aeri4a.   White 

Plains,    N.    Y. 

PENETRATION   OF   NEUTRONS    FROM    \   POIIft    FISSION 

SOURCE   IN    UR;    MOMENTS    METHOD    CALCULATION, 

by   0.    Spielberg.      28    \pr   61,    32p.    Rept.    no. 

2106   10 

Contract  DA30  069  5050RD2460,  ProJ.  5B93  32  005; 

00  ProJ.  TB4  005 

WAL  TR551    1    2  Unclassified  report 

Descriptors:      (•Neutrons,    Penettatlion), 
(•Fission   neutro-is.    Air),    Energy,!  Distribu- 
tion,   Fission,    Sources.    Moaents,   jOose   rate, 
Functiois,    Dosage,    Gaaaa   rays,    Ne^utron   capture. 
Neutron   capture   gaaaa   rays.    Fissiion   products. 

The   spatial    and    energy   distributioti^    of    neutrons 
froa    a   point    fission   source   in    air  {itere   calcula- 
ted  by   the  aoaents   aethod.      The   resiults   were 
used   to    calculate   the   neutron   and   cii|pture-gaaaa 


doses    as    functions    of   distance   froa 
(Author) 
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Foreign  Tech.    Div.,    Air   Force  Syste 

Wright-Patterson    AFB.    Ohio. 

MEASURING  RANGE:    FROM   0.4   to    1,000, 

ROETGENS    PER    MINUTE, 

by  N.  2ukov.  27  Mar  64,  5p. 

FTD  TT64  31  Unclassified 
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1000 

report 
bp.  24-25, 


rans.  iroa  nauna  x    «nian-,  nj}.    1,     |  p.  ic^-ic?, 

^63,    Froa  Russian   text. 

Descriptors:      (•Radiation   hazards.    Measure- 
aent).    (•Nuclear   reactors,    Radiation   hazar< 
X-rays,    Safety,    Safety    devices.    0|:|ygen. 
I  nstruaent  ation.    Oxygen  aasks,    Doi^iaeters, 
Dosage,    Doite   rate. 
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Ballistic  Research  Labs.,  Aberdeen 
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NEUTRON  REFLECTION  AND  FLUX  VERSUS 
ALUMINUM  WITH  AN  APPENDIX  NEUTRON  OlOSE  TRANSMIS- 
SION VERSUS  THICKNESS, 
Rept.  no.  5, 

by  Frank  J.  Allen,  Arnold  T.  Futter 
Wllliaa  P.  Wright.  Feb  64,  I03p.  I 
RDT  &  E  ProJ:  1A022601A088  I 
BRL  1238  Unclassifiedl  report 
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NUCLEAR  PROPULSION  -  Division  2fl 

angle.   A  few  figure's  are  presented  to  illustrate* 
graphically  the  various  tabular  results.   An 
appendix  contains  the  dose  transaission  results 
as  a  function  of  incident  angle  and  slab  thickiess 
for  the  various  incident  energies.  (Author) 
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Bendlx  Systeas  Div.,  Bendix  Corp.,  Ann  Arbor.  ] 
Mich.  I 

RADIATION  EFFECTS  PARAMETERS  IN  NAP  APPLICATIO|k. 
Quarterly  progress  letter  no.  3.  Dec  63-Feb  64.t 
17  Mar  64,  8p.   Rept.  no.  BSR  890 
Contract  AF29  6OI  5911 

Unclassified  report 

Descriptors:   (•Radiation  effects,  Test  re-  f 
actors),  ('Gaaaa  eaission.  Cobalt).  Isotopes, 
Measureaent.  Transistors.  Seaiconductors, 
Research  prograa  adainistratioB,  Neutron 
spectrua. 
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Florida  Univ.,  Gainesville. 

ADDENDUM  TO  FINAL  TECHNICAL  REPORT  ON  THE  NUCLEAR 

PROPERTIES  OF  RHENIUM. 

Final  technical  rept., 

by  E.  E.  Menge,  W.  H.  Ellis,  R.  A.  Karaa  and 

T.  F.  Parkinson.  Dec  63,  1 5p. 

Contract  N0as60  6021c 

Dnclass if  led  report 

Addendua  to  AD-402  668. 

Descriptors:   (•Rheniua,  Nuclear  properties). 
Scintillation  counters,  Gaaaa-neutron  reactions. 
Neutron  capture  gaaaa  rays.  Neutron  capture, 
•^  Photoaultipl  iers,  Gaaaa-ray  spectra.  Neutron 
absorption. 

The  energy  and  intensity  of  the  capture  gaaaa 
transitions  of  natural  rheniua  were  deterained 
with  a  Nal(TI)  scintillation  detector  using  a 
neutron-gaaaa  beaa  froa  the  theraal  coluan  of  the 
University  of  Florida  Training  Reactors.   The 
results  obtained  agreed  rather  well  with  those 
reported  by  other  experiaenters  who  used  differ- 
ent techniques.   (Author)  "*  '^^ 
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Westinghouse  Electric  Corp.. 


AstroBBClear  Lab. . 

Pittsburg,  Pa. 

ENGINEERING  STUDY  OF  NUCLEAR  POWER  PLANT  FOR 

MANNED  LUNAR  BASES. 

Monthly  rept. 

30  Sep  63,  56p.   Rept.  no.  PR  S001A 

DBclassified  report 

Descriptors:   (•Nuclear  power  plants'.  Lunar 
bases).  Reactor  feasibility  studies.  Reactor 
shielding  aaterials,  Shieldiag,  Design,  Pay- 
load,  Dose  rate.  Lunar  enviroBaent,  Magaetohy- 
drodynaaics,  Eaergy  coaversioa. 
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AO-437  919 


OiT.   22 

OTS  price  #1.60 


Aray  Missile  Coaaand,  Redstone  Arseaal, 

HuntsTille,  Ala. 

RF  HAZARD  DETECTOR  ADAPTED  TO  THE  LITTLEJOHN 

MISSILE  SYSTEM. 

by  M.  L.  Strickland.  26  Feb  64.  20p. 

Proj.  1A022601A093 

AMC  RA  RK  TR64,  9       Unclassified  report 

Descriptors:   (»lladiofrequency  interference. 
Detection),  (•Detectors,  Hazards),  ("Explo- 
sives initiators,  Hazards),  Explosives  initia- 
tors. Electric  detonators.  Electromagnetic 
shielding.  Artillery  rockets,  Radiof requency , 
Safety,  Temperature  Marning  systems.  Thermis- 
tors, Circuits,  Exploding  wires. 

The  thermistor  type  squib  hazard  detector  Mai 
adapted  to  the  LITTLEJOHN  missile  system  to  be 
used  in  an  extensive  RF  hazard  test  at  White 
Sands  Missile  Range.   It  is  packaged  inside  the 
igniter  case.   The  missile's  squib  circuit  is 
unaltered  electrically.   The  instrument,  as  it 
designed  ail^  used,  is  sufficiently  shielded  to 
prevent  any  field  effects  on  the  detecting 
circuitry  which  might  affect  the  validity  of 
the  data  obtained.   The  detector  measures  tem- 
perature rise  on  the  squib  bridgewire  and  is  not 
frequency  sensitive.   Its  sensitivity  is 
sufficient  to  detect  a  temperature  rise  on  the 
bridgewire  of  the  M-3  squib  57  db  below  the 
maximum  no-fire  level.   A  temperature  rise  on 
the  bridgewire  was  detected  when  the  LITTLEJOHN 
missile  was  subjected  to  a  field  strength  as 
low  as  0.013  volt  per  meter.   This  temperature 
change  is  much  too  small  to  be  det*ected  and 
measured  by  any  other  known  instrumentation. 
(Author) 


IS 


AD- 438  011 


Div.   22 

OTS  price  $2.60 


•Human  Resources  llesearch  Office,  George  Washington 
Dniv.,  Washington,  D.  C.  „   „ 

AN  EVALUATION  OF  A  NEW  RETICLE  DESIGN  IN  GUNLAYING 

AGAINST  FLASHES, 

by  David  L.  Easley.   Mar  64.  24p. 

Contract  DA44  188AR02 

Unclassified  report 

Deseriptorsi   ("Reticles,  Ef fectiveness ) , 
Gunnery,  Fire  control  system  components.  Per- 
formance (Engineering),  Performance  (Human), 
Tanks  (Combat  vehicles). 
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Army  Natick  Labs.,  Mass. 

ODALITATIVE  EVALUATION  OF  THE  AIRDROP  IMPACT 


CAPABILITY  OF  THE  M44  INCAPACITATING  CLUSTER, 
by  Maurice  P.  Gionfriddo.   Oct  63,  19p. 
ANL  TM  AEO  I4  Unclassified  report 

Descriptors!   (*Bomb  clusters,  Air  drop 
operations),  (*Alr  drop  operations.  Impact 
shock).  Bags  (Containers),  Pallets,  Drop  test- 
ing. Packaging. 

M44  Incapacitating  Clusters  padced  in  shipping 
boxes  were  stacked  two  high  and  subjected  to 
critical  airdrop  impact  conditions  to  evaluate 
their  ability  to  withstand  airdrop  impact  load- 
ings when  rigged  with  standard  air  delivery 
equipment  and  techniques.   It  was  determined  that 
the  Clusters  are  capable  of  withstanding  the  air- 
drop impact  loadings  when  using  standard  air 
delivery  equipment  and  techniques.   (Author) 
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Hudson  Labs.,  Columbia  Univ.,  Dobbs  Ferry,  N.  Y. 

DEVELOPMENT  OF  PRECISION  PRESSURE  DETONATED  DEEP 

SOUND  SIGNALS, 

by  Thomas  Farrell.  26  Feb  64.  46p.  Rept.  nos. 

TR109,    CUI3I    64 

Contract  Nonr26684 

Unclassified  report 

Oescrfptorsi   ("Underwater  ordnance.  Explosive 
trains;,  ("Detonators,  Sea  water).  Primers, 
Firing  tests  (Ordnance),  Pressure,  Design,  TNT, 
Shear  stresses,  Tetryl,  Underwater  sound  sig- 
■als.  Detonations,  Underwater  explosions. 

The  design  of  a  precision  pressure  detonator  and 
its  use  with  various  high  explosives  at  detonation 
depths  of  2500  to  14,000  feet  is  described.   De- 
scription of  the  laboratory  tests  of  the  uaits  aad 
sea  tests  is  also  given.   Results  of  the  tests  are 
summarized  and  analysed.   Recommendations  for 
application  of  the^  units  as  tools  in  experiments 
at  sea  are  outlined.   (Author) 
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Army  Frankford  Arsenal,  Philadelphia,  Pa. 

PYROTECHNIC  DiiLAY  DEVICES  FOR  LOW  ENERGY 

UETONATING  CORD  SYStfiMS. 

by  J.  F.  Kowalick.  Apr  64.  20p. 

AFA  M64  26  1  Unclassified  report 

Descriptors:   ("Delay  elements  (Explosive), 
Detonating  cord),  Pyrotechnics,  Time,  Seals 
(Stoppers),  Design,  Time-delay  fuzes.  Impact 
■  shock.  Explosive  trains.  Detonations, 
Deflagrations,  Aviation  safety.  Explosive 
actuators . 

A  study  was  initiated  to  survey  the  field  of 
pyrotechnifc  rtelay  devices  as  such  rtevices  pertain 
to  systems  where  relatively  low  energy  transfer 
is  accomplished  through  detonating  cord  having  a 
core  of  small  amounts  of  high  explosive. 
Detonating  fuse  delays  developed  for  use  in  the 
blasting  industry  incorporate  power  trains  ef 
the  sequence  -  high  explosive,  to  deflagrating 
composition,  to  delay  composition.   Although 
such  delays  appear  to  be  in  common  use,  their 
delay  times  do  not  exceed  approximately  300 
milliseconds  and  their  reliability  has  not  been 
established.   Furthermore,  a  design  problem  may 
exist  in  scaling  up  the  delay  time  to  the  order 
of  several  seconds.  ^Functional  descriptions  of 
these  delays  are  presented.   A  method  is  presented 
for  providing  a  complete  seal  between  detonating 
cord  and  the  delay  device.   References  cited, 
although  not  all-inclusive,  are  indicative  of 
current  and  past  interest  in  this  subject. 
(Author) 
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Ariold  Engineering  OeTelopment  Ceatj^r,  AtmoK 

Air  Force  Station,  Teaa. 

OBSERVATIONS  OF  HYPERVELOCITY  IHPACif  OF  TSANS- 

PARSNT  PLASTIC  TARGETS,  ! 

by  Ray  Klaslow.   May  64,  42p.      ^ 

Coatract  AF40  600  1000,  ARO  ProJ .  VS2401,  Task 
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Deseriptorsi   (aUyperTalocity  prolfeetlles, 
TerBlnal  ballistics),  Crateriag,  ^kock  waves. 
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AmmuaitioB  BBgiBoarlBg  Directorate, 

Arseaal^  Dover,  N.  J. 

A  DIGITAL  COMPUTER  PROGRAM  FOR  HIRS^hFBLDER 

INTEHJOH  BALLISTICS, 

by  Forrest  L.  McMalas.  Apr  64,  36p.  I 

AED  TMI404  Unclassified! report 

Oescriptorst  (aJnterior  ballistic{s,  Program- 
ming (Computers)),  Guas,  Projectiles,  Digital 
computer.  1 
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will  perform  iaterior  ballistic  cal 
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Army  Frankford  Arsenal,  Philadelphia,  Pa. 
TELEMETRY  PROGRAM  FOR  THE  OSVELOPMBII^  OP  A  FUZE 


ORDNANCE  -  Division  22 

FOR  THB  XN474  PROJBCTILB, 

by  R.  A.  KauffmaBB.   Mar  64,  96p. 

ProJ.  1C5  42718B387 

AFA  MR  M64  25  1   Uaclassified  report 

Descriptors!   ("Telemeter  systems.  Projectile 
fuzes).  Time-delay  fuzes,  Moaitors,  Micromiaia- 
turization  (Blectroaics)^  Traasducers,  Fuze 
fuBctioaing  elements.  Frequency  modulation. 
Telemetering  transmitters.  Artillery  fire,  Re- 
searoh  program  admiaistration. 


Research  is  presented  on  the  devel 
telemetry  system  to  monitor  the  fu 
a  mechanical  time  fuze  mouBted  in 
projectile  under  actual  flight  con 
development  and  operation  of  uniqu 
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eaamerated.   (Author) 
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Harry  Qiamond  Labs.,  Washington,  D.  C, 

ANALYSIS  AND  DESIGN  UOTAKY-TYPE  SETBACK  LEAF 

S&A  MECHANISMS, 

by  William  E.  Ryan.   11  Feb  64.  118p. 

HDL  ProJ.  46300 

HDL  TR1190  Unclassified  report 

Descriptors:   ("Safety  devices.  Projectiles), 
("Arming  devices.  Projectiles),  Mortar 
ammunition,  Mathematical  analysis.  Equation, 
Motion,  Design. 

A  procedure  is  described  for  designing  S  &  A 
setback  mechanisms  tff  the  rotary-leaf  and  spring 
type  to  obtaiB  optimum  safety  and  reliability. 
The  design  procedure,  developed  from  a  mathe- 
ematical  aaalysis,  is  described  in  detail.   This 
procedure  is  formulated  so  that  little  mathe- 
matical background  is  required  to  use  it.   An 
analytical  study  is  made  of  the  effect  of  vary- 
ing the  mass  of  the  leaves  upon  the  accidental 
drop  safety  of  the  mechanism.   The  drop  safety 
is  defined  as  the  absolute  minimum  velocity 
change  that  can  possible  arm  the  device.   This 
figure  of  merit  is  derived  and  evaluated  for 
each  set  of  leaves.   This  study  was  made  for 
both  fast-  and  slow-rising  acceleration  curves, 
aad  for  restraining  springs  with  both  flat  and 
steep  spring  rates.   The  results  of  the  analysis 
in  each  case  indicate  that  leaves  of  equal  weight 
are  about  as  safe  and  reliable  as  combinations 
of  leaves  of  varying  weights.   Also  the 
mechaaisa  performed  much  as  though  a  coastaat 
acceleration  was  applied  to  it.   The  main  assump- 
tion of  the  analysis  was  that  friction  has  an 
average  effective  value.   (Author) 


AD-439  356 


Div.   22 

OTS  price  $2.60 


General  Electric  Co.,  Burlington,  Vt. 
PROJECT  VULCAN  RESEARCH  AND  DEVELOPMENT. 
Progress  ropt.  no.  43.  1  Oct-30  Nov  63. 
31  Jan  64.  21p.  Rept.  bo.  64APBI4 
Coatract  DA19  0200RD5455 

Uaelaasified  report 


Dtyision  22  -  ORDNANCE 

D«serlptori:   (•Aircraft  guns.  Electric  gana) , 
Auto.atic  weapons.  Jet  fighters.  Gun  components. 


Springs, 


AD-439  A26 


DlT.   22 

OTS  price  $5.60 


AD-439  451 


DiT.   22 

OTS  price  |1 .60 


Aray  Electronics  Research  and  Oevelopaent 

Activity.  White  Sands  Missile  Range,  N.  Hex. 

AN  EMPIRICAL  TECHNIQUE  FOR  IMPROVING  AEROBEE-HI 

IMPA^CT  PREDICTIONS, 

by  c'oxdon  L.  DunaHay.  May  6^,  17p. 

DA  Task  1G  6  50212A127  02 

AEROA  138  Unclassified  report 

Descriptors:   (»Sounding  rockets,  Texainal 
ballistics).  Fin-stabilized  aaaunition.  Wind, 
Mathematical  predictions.  Circular  error  prob- 
able. Ballistics,  Equations.  Data. 

An  empirical  technique  is  presented  for  the  im- 
provement of  Aerobee-Hi  impact  predictions.   The 
variables  used  in  the  prediction  equations  are 
the  theoretical  wind  displacements  from  the  sur- 
face to  2,000  feet  and  from  2,000  to  100,000 
feet.   The  results  are  presented  in  tabular 
form.   (Author) 


AD-439  A8S 


Div.   22 

OTS  price  |4.60 


Ogden  Air  Materiel  Area.  Hill  AFB,  Utah. 

CHARACTERISTICS  OF  HIGH  CURRENT  FIRING  PULSES  ON 

SQUIBS  AND  BLASTING  CAPS. 

by  Kenneth  A.  Kartchner.  Apr  6A,  49p. 

OOY  TRSZ  103  Unclassified  report 

Descriptors:   (»Radiof requency  pulses. 
Hazardfs),  ("Electric  detonators.  Hazards). 
Firing  circuits.  Ignition.  Detonations,  Elec- 
tric igniters,  Electric  primers.  Explosives 
initiators.  Explosions.  Direct  current.  Arc 
welding.  Electric  currents.  Radar  transmitters, 
Radar  pulses. 


Charts  we 
character 
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pulses. 
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re  available  wh-ich  gave^the  low  current 
istics  of  Du  Pont  squibs  and  blasting 
ese  charts  did  not  extend  up  to  the 
urrent  levels.   The  objective  of  the 
to  extend  these  charts  to  include  the 
ent  characteristics.   Also  an  attempt 
to  determine  the  minimum  time  required 
he  squibs  when  using  short  high  current 
From  this  test  it  was  determined  that 
Blastlno  Cap  could  be  fua«tioaed  in  70 


micro-seconds  using  UO  volts  supplied  by  a 
direct  current  arc  welder.   The  charts  which  were 
available  did  not  include  any  curves  showing  what 
the  squibs  and  blastiag  caps  reaction  would  be 
when  exposed  to  radar  frequencies.   To  determiat 
what  this  reaction  would  be  both  pulsed  and 
continuous  wave  power  was  aoplied  to  the  squibs 
and  blasting  caps.   (Author) 


AD-it39  587 


Div.   22,  25 
OTS  priem  $3.60 


Kaman  Nuclear,  Colorado  Springs,  Colo. 
INTERACTION  OF  ONE-DIMENSIONAL  SHOCKS  FOR 
EQUILIBRIUM  AIR, 

by  Louis  E.  Bothell  and  Belmont  S.  Evais. 
15  Jan  64,  34p.  Rept.  no.  689  64  5 
Contract  DA23  072AMC55Z 

Oaclaasified  report 


^hlf  report  presents  a  collection  of  charts  which 
may  Ue  used  for  evaluating  properties  related  to 
the  state  of  air  after  the  interaction  of  two 
one-dimensional  strong  shocks.   The  equilibrium 
properties  of  air  in  the  region  of  Interaction 
are  given.   An  equation-of-state  diagram  which 
relates  the  properties  of  "real"  air  is  •!••  , 
included.   (Author)  / 


AD-439  665 


Div.   22,  25 
OTS  price  $5-60 


Drexel  Inst,  of  Tech.,  Philadelphia,  Pa. 

ATTENUATION  OF  THE  STRONG  PLANE  SHOCK  PRODUCED  IN 

A  SOLID  BY  HYPER VELOCITY  IMPACT, 

by  Pel  Chi  Chou,  Harbans  S.  Sidhu  and  Lawrence  J. 

Zajac.   Feb  64,  52p.   Rept.  no.  125  5 

Contract  DA36  0340RD3672 

Unclassified  report 

Descriptors:   (•Hypervelocity  projectiles.  Im- 
pact shock).  Shock  (Mechanics).  Attenuation, 
Solids.  Entropy.  Equations.  Pressure,  Least 
squares  method,  Differential  equations. 
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AD-439  689 


Div.   22,  12 
OTS  price  f6.60 


Honeywell,  Inc.,  Hopkins,  Minn. 

MIAD  ACCELOSNITCH  AND  ACCELEROMETER. 

Final  rept., 

by  J.  A.  Corbett  and  M.  R.  Olsea.   25  Apr  63, 

69p.   Rept.  no.  S68050 

Contract  DA1 1  0220RD3999 

Unclassified  fepdrt 


Descriptors:   (eAccelerometers,  Performaice 
(Engineering)),  Guided  missiles,  Acceleratioa, 
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Division  23  -  PERSONNEt  AND  TRAINING 


JiDo: 


.j.r.<' 


Instrumentation,  Time,  Signals,  ^felibratioa. 
Electric  switches.  Failure  (Mech^aics),  Tests, 
Vibration,  Impact  shock,  High-temperature  re- 
search. Storage,  Seals  (Stoppers],  Environ- 
mental tests.  Electric  currents,  ^Resistance 
(Electrical),  Electric  iasulatioa,  Transporta- 
tioB,  Experimental  data.  Research  program  ad- 
ministration. Acoustic  torpedoes,  Homing 
torpedoes.  Surf ace-to-underwater^  Navy. 
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23.   PERSONNEL  AND  TRAINING 


AD-437  940 


Div.      23.    28 
OTS  priee  |1.60 


(III- 


6570th  Personnel  Re«(»arch  Lab.,  Aei 

cal  DiT.,  Lackland  4FB,  Tex. 

YEARS  OF  EDUCATION  AS  A  PKEOICTOB 

TRAINING  SUCCESS, 

by  Nilliam  B.  Lecznar.  Feb  64.  20p 

ProJ.  7717,  Task  771705 

PEL  TDR64  2  Unclassifiei 


Oeseriptorsi  (^Military  traiain 
(*Psychometr ics.  Aviation  person 
tests.  Selection,  Classification 
prediction.  Effectiveness. 


Dspaoe  Medi- 
TECHNICAL 


report 

,  Education)  , 
4el),  Aptitude 
Mathematical 


Previous  fiadings  on  education  van 
dictors  of  airman  training  aad  Job 
reviewed  as  background  for  this  neii 
predictive  efficiency  of  years  of  44 
assessed  against  final  grade  ia  34  t 
technical  training.   By  multiple  rdf 
techniques  the  percentage  contributl 
termined  for  education,  alone,  aptina 
alone,  and  combinations  of  aptitude 
years  of  education  to  prediction  o4 
grade  for  each  of  the  34  samples  oi 
These  data  eoafirmed  previous  fiad^a 
cation  alone  as  a  coatiaaous  variai^^ 
good  a  predictor  as  aptitude  tests  1$ 
that  years  of  education  did  not  ad 
to  the  level  of  prediction  achieve 
tests.  Compared  to  the  gains  fr«m  if 
combination  of  aptitude  tests  for  <ja 
criterion,  any  gain  from  adding  th^ 
variable  proved  practically  uaimpo^ri^ 
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aat.  (Author) 


AD-437  982 


Div.   23,  16 
OTS  price  $6. 60 


Coordinated  Seieaoe  Lab.,  Uaiv.  of 
Urbaaa. 

SELF-DIRECTED  INQUIRY  IN  CLINICAL  NUBSING  IN- 
STRUCTION BY  MEANS  OF  THE  PLATO  SIMULATED 
LABORATORY, 


Uliaois, 


by  Maryana  Bitxer.  Dec  63,  67p.  Sep 
Contract  OA36  039AMC02208E 

Uaolassified 


] 


.  no.  K184 
rmport 


Descriptors:   (eNnrses,  Education),  (eTeacking 
machiaes.  Nurses),  Traiaing  devices,  Effective- 
ness, Learning.  Stimulation,  Errors,  Training, 
Digital  computers.  Digital  systems.  Control 
systems.  Data  processing  systems.  Tests. 


AD-438  173 


Div.   23,  26 
OTS  price  |1.60 


Air  Force  last,  of  Tech.,  Wright-Patterson  AFB, 
Ohio. 

SYSTEMS  RELIABILITY  ENGINEERING  GRADUATE  CURRICU- 
LUM, 
by  Thaddeas  L.  Regullnski.  1964,  13p. 

Unclassified  report 
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AD-438  680 


Div.   23 

OTS  price  #9.10 


Oklahoma  Univ.,  Norman. 

APPRENTICESHIP  IN  GREAT  BRITAIN  AND  THE  UNITED 

STATES, 

by  Richard  P.  Clevenger.  1964,  107p. 

Unclassified  report 

Master's  thesis.  '^ 

Descriptors:   (eTrainlng,  Great  Britaia), 
(•Training,  United  States),  Job  analysis, 
Iflstory,  Wages,  Printing,  Time,  Automotive 
industry.  Labor,  Industries,  Economics, 
Effectiveness,  Theory,  Analysis.  Performance 
tests. 


AD-438  924 


Div.   23.  28 
OTS  price  |5.60 


HRB-Singer.^Inc.  State  College.  Pa. 

THE  EVALUATION  OF  TROUBLESHOOTING  STRATEGIES. 

by  L.  B.  Myers.  H.  G.  Carter  and  R.  E.  Stover. 

Jan  64,  53p. 

Contract  N61339  1231 

NTDC  1231  1  Unclassified  report 

Descriptors:   (•Military  strateay.  Maintenance), 
(•Training,  Feasibility  studies).  Theory. 
Probability.  Training  devices.  Reliability, 
Decision  making. 
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this  report  to  categorize  and 
troableshooting  strategies  in 
and  to  evaluate  logically  awd 
se  strategies  to  determine 
ted  to  be  taught  to  individuals 
ance  experience.   The  strate- 
and  Conditional  Probability), 
Signal  Tracking  (Signal 
Injection),  Bracketing  and 
literature  demonstrated  that  , 
Tracking  and  Half-Split  (in 
der)  were  the  most  effective 
zation  time,  BHSber  of  checks 


Division  24  -  PHOTOGRAPHY  AND  OTHER  REPRODUCTION  PROCESSES  -^ 


iiTolTed.  »d  trtinlifl  e.i..   B.ewse  of  th 

taall  •■o«Bt  of  llter»t«re  eTaliating  »tr«t 
thor  were  ranked  in  ter«s  of  decreasing  the 
cal  potential;  Half-Split.  Bracketlnfl,  Sign 
Tracing.  Syndro.e  Analyii..  Conditional  Pro 
ity  and  Reliability.   In  ter«s  of  feasibili 
•  f  training,  applicability  "  ^i^'-Jt^""  » 
transfer  potential,  the  Signal  Tracking.  Br 
ing.  and  Half-Split  strategies  appear  to  be 
salted  for  initial  training  in  tronbleshoot 
These  three  strategies  were  experlaentally 
eyalnated.   The  results  of  the  experlBont 
inggest  that  Half-Split  and  Bracketing  are 
saperior  to  Signal  Tracina  since  they  take 
tiae  and  checks  to  use.   (Author) 
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AD- 439  054 


DiT.   23.  16 
OTS  price  $2.60 


Oklahoaa  City  ANA.  Tinker  AFB.  Okla. 

STDDIES  OF  AIR  FORCE  EXECUTIVES.   IV.   PRETESTING 

A  TASK  INVENTORY  FOR  EXECUTIVES  (TIE)  OF  THE 

OCAUA.  ^,   ,„ 

by  Helen  V.  Gunn.   17  Mar  bU.    30p. 

AFLC  PRP  EI163  8        Unclassified  report 

Descriptors:   (•Supervisory  personnel.  Air 
force  personnel),  llanageaent  engineering. 
Inventory  analysis.  Hanageaent  planning.  Man- 
power studies.  Education.  Perforaance  (HUaan). 
Tests.  Psychoaetrics,  Achleveaent  tests. 

A  100  itea  experiaental  Task  Inventory  for  Ex- 
ecutives (TIE)  was  derived  and  developed  froa 
Heaphill's  (I960)  factor  analysis  of  executive 
tasks  by  Teller  and  Caaa  (1962).   The  inventory 
was  pretested  on  80  Headquarters  USAF  executives 
at  four  levels  within  nine  USAF  funstions  (Teller 
and  Caaa.  1963).  «nd  on  66  Headquarters  AFLC 
executives  at  three  levels  within  eight  AFLC 
functions  (Bell  and  Wilfong.  1963).   Results  of 
both  projects  were  analyzed  on  the  basis  of  three 
sets  o'fscores:   1.   Criticality  of  Tasks.  2. 
Frequency  of  Perforaance,  and  3.   Perforaance 
of  Tasks.   (Author) 


AD-439  648 


Dlv.   23.  28 
OTS  pricft  *1.60 


Cincinnati rOniv..  Ohio. 

A  COMPARISON  OF  MODES  OF  PRESENTATION  OF  PAIRED- 
ASSOCIATES  ON  THE  SUBJECT-MATTER  TRAINER, 
by  Alfred  B.  Kri stof f erson.  John  A.  Modrick  and 
Ross  L.  Morgan.  Jun  63.  19p. 

Contract  AF33  616  7674.  ProJ .  1710.  Task  1710  04 
AMRL  M  P46  Unclassified  report 

Report  on  Training.  Personnel  and  Psychological 
Stress  Aspects  of  Bioastronautics. 

Descriptors:   ('Training  devices.  Group 
dynaaics).  (•Group  dynaaics.  Training), 
Learning,  Feedback,  Stiaulation,  Theory, 
Education,  Psychologv.  Perforaance  tests. 
Models  (Stiaulations).  Meaory.  Experiaental 
data. 


24.    PHOTOGRAPHY  AND  OTHER 
REPRODUCTION  PROCESSES 


AD-437  959 


Div.   24 

OTS  price  $1.60 


Redstone  Scieatifie  laforaation  Center.  Redstone 
On'tHE  PROBLEM  OF  STEREOSCOPY  IN  IBE  BOBBLE  CBAl- 


BER.   CORRECTION  OF  REFRACTION, 

by  D.  Myager.  tr.  by  lageborg  V.  Baker.  8  Apr  64, 

15p. 

RSIC  157  Uaelassified  report 

Trans,  froa  Revae  de  Physique  (Bacarest),  4l2, 
pp.  235-243.  1959. 

Descriptors:   (•Babble  chaabers,  Photographic 
recording  systeas).  Optical  iaages.  Refraction. 
Display  systeas.  Trajectories.  Errors,  Stereo- 
scopic photography,  Photograaaetry ,  Inaaaia. 


AD-438   037 


Div.      24,    25,    30 
OTS  price   #0.50 


C. 


Naval  Research  Lab.,  Hashington,  D, 

AN  X-RAT  FLUORESCENCE  CAMERA. 

Final  rept... 

ax  A.  J.  Pollard.  27  Dec  63,  6p. 

ProJ.  SR007  08  04  0617 

NRL  6061  Unclassified  report 

Deseriptorst  (*X-ray  eaaeras,  Fluoresceace) , 
(•X-ray  spectroscopy.  X-ray  eaaeras).  Optical 
analysis,  Inst ruaentation.  Design. 
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AO-438  418 


Div.   24 

OTS  price  $5.60  , 


Litton  Systeas  Inc.,  Nalthaa,  Mass. 

DENSITY  DISCRIMINATION  FOR  PRINTER  UTILIZATION 

STUDY. 

Final  rept., 

by  A.  Manevitx,  J.  L.  Bdie  and  6.  S.  Sebestyea. 

cSitracl  AF30  602  3064.  ProJ.  6244,  Task  624408 
RADC  TTO64  37  Unclassified  report 

Descriptors:   (•Photographic  processing 
eqnipaent.  Aerial  reconnaissance),  (•Aerial 
recoinaissaace.  Photographic  processing 
eqaipaent).  Photographic  printers.  Military 
intelligence,  Photographic  intelligence. 
Military  reqaireaeats.  Density,  Coaaunlcatlon 
theory.  Electron  tubes.  Photographic 
cecoanaissaaee. 

This  report  presents  a  snaaary  of  the  work  per- 
foraed  to  study  aad  investigate  the  capability 
of  the  Seai-Autoaatic  Target  Recognitioa  Device 
(SATKD)  for  the  deteraination  of  cloud  cover  on 
BADC  supplied  aerial  reconnaissaace  fila.   Of  6 
paraaeters  used  in  this  study,  three  were  proved 
effective.   Using  only  these  3  paraaeters.  the 
percentage  cloud  cover  was  aachine  aeasured  on  70^ 
of  the  processed  fraaes  to  an  accuracy  of  15%.   !■ 
the  reaaining  aerial  photographs,  deise  (in  the 
legative)  water  areas  and  distant  terrain,  as 
viewed  through  haze  in  oblique  photography,  were 
often  aisclassified  as  cloud  area.   Study  of  the 
results  indicated  that  iaproveaent  would  result 
froa  the  installation  of  a  logarithaic  video 
aaplifier  and  of  a  scanner  tube  with  iaproved 
uaiforalty  of  light  output  and  iaproved  resola- 
tioa.   Prelialnary  results  indicate  that  these 
two  aodificatioBS  to  tho  SAIRD  would  porait  all 
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6  paraaeters  lo  perfora  effectlveljf  with  the 
result  that  cloud  screeaing  would  take  another 
sigaifieant  step  forward.  Recoaaeftdatlons  are 
preseated  to  the  effect  that  a  cloM  screening 
device  Bay  be  built  with  the  existing  state-of- 
the-art  techniques  used  in  this  stlidy  prograa. 
(Anther) 
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Foreign  Tech.  Div.,  Air  Force  Syat 

Vright-Patterson  AFB.  Ohio. 

CIRCUMFERENTIAL  VERTICAL  PERSPECTlt^ 

CAMERA.  ^ 

by  A.  V.  Bushayev.  24  Mar  64,  5p. 

FTD  TT63  IOO4  Dnealsaif ie «  report 
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Xerox  Corp..  Rochester,  N.  Y. 

DEVELOPMENT  OF  A  CAMERA-SPEED  XEROGRAPHIC  PLATE. 

Final  rept.  1  Jul  59-30  Jun  62, 

by  A.  Behrlnger.  J.  Bickaore,  tf.  Blakney, 

L,  Corrsin  and  J.  Dessauer.  30  Jun  62,  2^^p. 

Contract  NOas59  61 66c 

Unclassified  report 

Descriptors!   (*Hlah  speed  photography. 
Electrophotography; .  (*Electrophotography, 
Photographic  plates),  Design.  Preparation, 
Seleniua  alloys,  Telluriua  alloys.  Cadaiua 
coapounds.  Sulfides.  Photoconductivity. 
Resolution,  Sensitivity,  Electrostatic  fields, 
Electrostatic  precipitation.  Photoreceptors, 
Theraoplastics.  Photographic  iaages,  Photo-, 
graphic  recording  systeas. 

Research  leading  to  a  high  speed  photographic 
systea  based  on  xerographic  principles  is 
described.   A  priaary  ala  of  the  prograa  has 
been  to  evaluate  possibilities  for  increased 
speed  through  use  of  quantna  gain  in  an  iaaging 
systea.   Success  was  achieved  In  deaonstrating 
the  use  of  gain  In  one  such  systea.   Investiga- 
tions of  the  various  system  eleaents  which  led 
to  this  success  are  described  in  this  report. 
This  includes  the  photoreceptor,  for  which  both 
variations  of  nornal  aaorphons  seleniua  plates 
and  new  plate  aaterials  of  the  CdS-CdSe  faaily 
were  tried.   It  includes  the  development  aethod, 
for  which  a  particular  variety  of  theraoplastie 
deforaation  recording  proved  very  proaising.   In 
addition  to  the  priaary  aia  of  achieving  gain, 
investigation  of  other  paraaeters  of  interest  in 
a  photographic  systea  were  undertaken,  such  as 
resolution  aeasureaents  and  sensitoaetric  deter- 
aination.  Efforts  to  iaprove  panehroaatic  re- 
sponse and  thereby  to  Increase  sensitivity  to 
daylight  were  undertaken  and  led  to  significant 
iaproveaents.   (Author) 
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Airborne  iBstruaentc  Lab.,  Deer  Park,  N.  Y. 
StODY  OF  SOLID-STATE  AND  TRAVELING-WAVE  MASER 
TECHNIQUES,  „^  ^^    . 

by  J.  A.  DeGruyl,  W.  W.  Heinz,  S.  Okwit  and 
J.  G.  SBith.  «ar  6^,  42p.  ,,„.„o 

Contract  A«0  602  2989,  Proj.  4506,  Task  450602 
BADC  TDR64  115  Unclasiified  report 

Descriptorsi   (•Maseri,  Solid  itate  physics), 
TraTeliag  wave  tubes,  SuperconductiTity ,  Sur- 
faces, Resistance  (Electrical),  Tin,  Super- 
conductors, Maflnetic  fields,  C-band,  Ruby, 
Ferrites,  Design,  Magnets,  Liaiters,  Gernn- 
ttiua,  FiiB. 
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Univ.  of  Michigan,  Ann 


Electrcn  Physics  Lab. 

Axbor. 

SOLID-STATE  MICROWAVE  RESEARCH. 

lateria  scientific  rept.  no.  2,    1  Feb-1  Apr  64. 

by  D.  C.  Hanson.  J.  E.  Kihg.  J.  E.  Rowe  and 

C.  Yeh.  Apr  64.  33p-  Rept.  no.  O6O3I  2S 

Contract  AF33  657  11587.  ProJ.  O6O31 

Unclassified  report 

Descriptors:   ("Solid  state  physics.  Micro- 
waves). Paraaagnetic  resonance.  Electron, 
PhoBons,  Absorption  spectrua,  Quartz,  Trans- 
ducers. Microwave  spectroscopy,  High  frequency, 
X-band,  Breasstrahlung,  Electroaagnetic  waves, 
Mechanical  waves.  Propagation,  Wave  transais- 
sion,  P'lasaa  physics.  Magnetic  fields,  Seai- 
conductors.  Scattering. 

Various  electron  paraaagnetic  resonance  experi- 
aents  are  reviewed  in  an  effort  to  deteraine 
those  aaterials  aost  appropriate  for  paraaetrlc 
phonon  interactions.   One  of  the  aost  proaising 
aaterials  is  CdS:V(3+)  since  the  nuclear  spin 
of  7/2  associated  with  the  V-51  isotope  splits 
each  fine  line  into  eight  lines.   This  results 
in  a  linewidth  for  absorpt'^ion  of  approxiaately 
700  gauss.   The  use  of  X-cut  longitudinal  quartz 
transducers  resonant  in  the  5-40  ac  region  has 
allowed  the  observation  of  echoes  up  to  577  ac  at 
rooB  teaperature.  .Siailar  results  have  been  ob- 
tained up  to  400  ac  at  liquid  nitrogen  teapera- 
tnre.   The  theory  of  stiaulated  Breasstrahlung 
radiation  froa  solids  is  developed  further  witJi 
particular  eaphasis  on  ionized  iapurity  scuttl- 
ing.  Experiaental  observation  of  significant 
powers  at  aicrowave  frequencies  can  possibly  be 
explained  as  a  result  of  Raaan  scattering  by,  op- 
tical phonon  vibrational  aodes.   Acoustic  gain 
and  velocity  characteristics  have  been  calculated 
for  longitudinal  aode  excitation  as  a  function 
«f  th*  velocity  paraaetor  ■  sub  o/v.   (Author) 
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Marvland  U.,  College  Park. 

A  MAGNETIC  COMPRESSION  EXPERIMENT  FOR  THE  STUDY 

OF  SHOCK  WAVE  STRUCTURES. 

by  G.  GoldenbauB  and  E.  K.  Hints.  Doc  63.  22p. 

Report  no.  SR2  _   .  «, ,  -„- 

Contract  AF19  628  269.  ProJ.  8647.  Task  864  702 

AFCRL  64  293  Unclassified  report 

Descriptors:   (•Magnetohydrodynaaics,  Shock 
waves).  ("Shock  waves.  Magnetohydrodynaaics), 
Magnetic  pinch,  Plasaa  aediua,  Plasaa  physics, 
Density.  Gas  ionization.  Magnetic  fields.  Tiao, 
Ions,  Protons,  Cyclotron  waves,  Measureaent. 

The  construction  of  the  experiaental  apparatus 
for  the  investigation  of  the  structure  of 
hydroaagnetic  shock  waves  has  been  coapletod. 
By  aeans  of  a  technique  developed  in  connection 
with  so-called  theta-pinch  experiaents  a  cylin- 
drical plasaa  is  produced  with  an  internal  aag- 
netic  field  of  variable  aagnitude.   A  fast  rising 
external  aagnetic  field  is  applied,  which  drives 
the  pUsaa  towards  the  axis  thereby  generating 
cylindrical  shock  waves.   The  density  and  the 
coaposition  of  the  initial  plasaa,  the  aagnitude 
of  the  internal  aagnetic  field,  the  rise  tiae  and 
the  aaxiaua  aaplitnde  of  the  coapressing  field 
can  be  varied  over  a  wide  range.   In  particular 
it  is  possible  to  choose  the  paraaeters  so  that 
the  ion  aean  free  path  in  the  shocked  plasaa  is 
large  coapared  to  the  ion  cyclotron  radius. 
(Author^ 
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Oklahoaa  Univ.  Research  Inst.,  Noraan. 
RESEARCH  DIRECTED  TOWARD  THE  STUDY  OF  THE  STRUC- 
TURAL AND  ULTRAVIOLET  SPECTRA  OF  FREE  RADICALS, 
MOLECULES  AND  MOLECULAR  IONS  USING  THEORETICAL 
AND  COMPUTATIONAL  METHODS. 
Final  rept. 

JoStrtU^AFi9  604  5576.  Proj.  7635,  Task  763507 
AFCRL  64  123  Unclassified  report 

Descriptors:   ("Nitrogen  coapounds,  Hyperfine 
structure),  ("Free  radicals,  Hyperfine  struc- 
ture) .  oxides.  Dioxides,  Spectra  (Visible  & 
ultraviolet),  Quadrupole  aoaents.  Dissociation, 
Energy,  Molecules,  Molecular  structure.  Theory, 
Hydrogen,  Polarization,  Chlorine  coapounds, 
Atoaic  orbitals.  Ions. 

An  investigation  was  Bade  concerning  the  energies 
and  wave  functions  of  the  NO  aolecule  with  partic- 
ular eaphasis  on  the  hyperfine  structure  con- 
stants and  the  ultraviolet  spectrua.   The  mag- 
netic hyperfine  structure  constants  calculated 
froa  the  self-consistent  field  aolecular  orbitals 
agree  well  with  the  experiaental  values  and,  ex- 
cept for  the  Ferai  contact  coupling  tera,  are  not 
auch  affected  by  the  configuration  interactions, 
on  the  other  hand,  appreciable  aaount  of  iaprove- 
aent  on  the  dissociation  energy  was  obtained  by 
aeans  of  configuration  aixing.   The  laabda- 
doubling  constant  of  NO  was  calculated  using  the 
variation  aethod  of  Das  and  Bersohn  along  with 
the  SCF  MO.   The  calculated  value  aaounts  to  only 
about  255t  of  the  experiaental  one.   The  large 
discrepancy  is  aost  likely  due  to  the  aethod  of 
calculation  rather  than  the  inadequacy  of  the 
wave  function.   (Author) 
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Naval  Research  Lab.,  Washington,  D.  C. 
NORMAL  SPIN-WAVE  MODES  OF  COMPLEX  EXCHANGE- 
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Final  rept., 

by  A.  W.  Saenz.  31  Jan  64,  5p. 

ProJ.  RR002  01  41  4908 

NRL  6031  Unclassifie|4  report 
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Redstone  scientific  Inforaation  Center,  Redstone 

Arsenal,  Ala.  , 

ON  THE  PROBABILITY  OF  THE  PHONONLESS  TRANSITION 

IN  THE  IMPURITY  CENTERS  OF  CRYSTALJS, 

by  E.  D.  Trifonov,  tr.  by  Walter  Urusky. 

8  Apr  64,  10p.  J 

RSIC  156  Unclassified  report 

Trans,  froa  Doklady  Akadeaii  Nauk  BSSR,  147i4. 
pp.  826-828,  1962. 

Descriptors:   ("Crystals,  Oscilliqtion) ,  Color 
centers,  lapurities.  Ground  statie.  Absorption, 
Luaiaescence,  Probability,  Phonons. 


AD-437  995 


Div.   25 

OTS  price  $8.60 


Naval  Research  Lab.,  Washington,  D   C. 
SYSTEMATIC  ERRORS  IN  ULTRASONIC  PROPAGATION  PA- 
RAMETER MEASUREMENTS.   PART  I.  EFFfCT  OF  FREE- 
FIELD  DIFFRACTION.. 
Interia  rept. 

by  V.  A.  Del  Grosso.  29  Jan  64,  99^ 
ProJ.  RF001  03  45  5251 
NRL  6026  0BClasslfio4  report 

Descriptors:   ^"Sound,  Propagati^b) ,  Tables, 
Errors,  Ultrasonic  properties,  Abaorption, 
Moasnreaeat,  Velocity,  Diffraetiili,  Correc- 
tions, Graphics,  Transducers.    |[ 

Appreciable  errors  in  sound  speed  f|id  sou 
sorption  deterainations  aay  be  atttibuted 
neglect  in  applying  appropriate  co^rectio 
situations  closely  approxlaatlig  fi^fee-fie 
ditlons.  The  errors  are  shown  to  ie  aore 
for  the  lower  frequencies  and  shorter  pat 
long  paths  the  errors  are  generally  such 
indicate  an  excessive  loss  in  absorption 
Beats.  In  sound  speed  deterainatl^lis  ove 
tively  long  paths,  the  error  leads  to  gro 
velocities  lower  than  the  plane-wave  phas 
city  and  to  phase  velocities,  obtained  by 
iterative  techniques,  higher  than  i^e  pla 
phase  velocity.  A  reduction  in  th«> size 
errors  (which  are  not  errors  if  corrected 
Bay  be  aade  by  a  Judicious  selectiib  of  a 
ticular  differential  path,  a  Ithongl' carta 
intervals  aay  result  in  an  increasft  erro 
report  contains,  principally,  grapil  and 
of  relative  pressure  and  phase  aea^hreaen 
a  function  of  .the  dletanee  perpendltular 
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transducer  eleaent.   These  data  have  been  coa- 
piled  for  various  transducer-crystal  radii  and 
for  various  wavelengths  of  operation.   The  ta- 
bles, especially,  are  set  up  to  perait  accurate 
reading  of  diffraction  corrections,  particularly 
for  absorption  aeasureaents  in  relatively  low 
loss  liquids  or  for  sound  speed  aeasureaents  over 
relatively  short  paths  or  path  differences. 
(Author) 
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Purdue  U. ,  Lafayette,  Ind.,  School  of  Aeronautical 

and  Engineering  Sciences. 

APPLICATION  OF  IRREVERSIBLE  THERMODYNAMICS  IN 

FINITE  VISCOELASTIC  DEFORMATIONS, 

by  George  Lianis.  Jan  64,  29p.  Rept.  no.  A  and  ES 

64  1 

ProJ.  3480 

Onclastlfled  report 

Subcontract  to  Lockheed  Propulsion  Co.,  Redlands, 
Calif.  Contract  AF94  611  8539. 

Descriptorst   ("Viscoelastlclty,  theraodynaa- 
Ics),  Deforaatlon,  Irreversible  processes. 
Nonlinear  systeas,  Theory,  Stresses,  Strains 
(Mechanics),  Integral  transforas,  Matheaatical 
analysis.  Equations. 

inclple  of  irreversible  ther'ao- 
pplled  to  viscoelastic  bodies  sub- 
Ite  deformation.   The  constitutive 
saall  dynaalc  strains  superposed  on 
deforaatlon  is  used.   The  state  of 
ion  Is  considered  as  small  de- 
an equilibrium  reference  state, 
ing  that  of  equilibriua  state  of  a 
ected  to  finite  deforaatlon  in  which 
is  maintained  for  a  long  time. 
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Hebrew  Univ.,  Jerusalem,  (Israel). 
A  METHOD  FOR  DETERMINATION  OF  THE  OPTICAL  CON- 
STANTS OF  THIN  ABSORBING  LAYERS, 
by  J.  Harris  and  H.  Weinberger,  Aug  63,  l6p. 
Rept.  no.  TSN^ 
Contract  AF61  052  279 
AFCRL  63  918  Unclassified  report 

Descriptors:   ("Metal  films.  Optical  proper- 
ties), Atsorption,  Light,  Phase  measurement, 
Equations,  Refractive  index.  Digital  compu- 
ters. Analog  computers,  Intensity,  Reflection, 
Nickel,  Materials,  Polarization,  Interference, 
Optical  filters. 
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!■  fact. I  average  value*  f  or<  iillioBOfleBeoBi  layen. 
Saeh  Tal/aes  hare  only  liBite**  significance  in 
predicting  tlie  optical  behariour  of  inhoBogene- 
oHt  layers.   (A«t*«')  ., 
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Final  rept.  1  Sep  60-31  *"«/3i  ..,,.,„ 

by  Ja«e»  W.  SiMonf  and  J.  H.  Goldstein. 

Trai?'  tl'omllx   DA  ARO  D31  12iG336.  Projs. 

009925001:  ARO  0281 2P 

AROD  2812'2  Unclassified  report 
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■eats  of  tlie  radiation  were  aade  at  the  fvada'- 

■ental  frequency  (6.33  gc)  and  at  the  second  aad 
third  haraenics.   The  dependence  of  the  generated 
power  on  accelerating  Toltage.  bunch  power,  and 
beaa  current  was  exaained.   The  dielectric  re- 
actor used  consists  of  two  heaicones  haTing  a 
dielectric  coefficient  of  about  6  at  6.33  ge. 
For  typical  operating  conditions  of  beaa  current 
-  0.3  aa,  accelerating  Toltage  -  70  kT  and  bunch 
power  -  1  watt,  approxlaately  7.5  x  10  to  the 
ainus  sixth  power  watt  of  CerenkoT  radiation 
was  obtained  at  6.33  gc.   Based  upon  the  calcu- 
lated aaplitude  of  the  current  at  6.33  gc,  a 
Talue  of  193  ohas  i»  obtained  for  the  Interaction 
resistance.   Because  of  the  relatiTely  poor 
collector  efficiency.  It  is  estiaated  that  the 
CerenkoT  power  aay  actually  haTO  been  asauch 
as  100  tiaea  greater  than  the  aeasured  leTOl. 
The  characteristics  of  the  aeasured  radiation 
are  in  agreeaent  with  the  theory  dOTOloped  dur- 
ing proTious  work.   The  potential  well  technique 
described  in  earlier  repoirts  was  utilised  in 
these  experiaents.   Also  glTon  in  this  report 
are  the  results  of  analytical  inTestigations  ofi 
(1)  design  considerations  for  a  charge  dissipa- 
tiTO  oTerlay;  (2)  the  effects  of  finite  beaa 
width  on  power  coupled  iato  a  CerenkoT  reaetorj 
and  (3)  theraal  liaitations  of  high  power  Ceren- 
koT generators.   (Author) 


An  eTuluation  is  aade  of  the  absorption  coeffi- 
cient of  a  dlntoaic  aolecule  In  the  case  where  the 
■pper  electronic  state  potential  Is  represented 
by  an  exponential  function  and  the  lower  state  by 
I  haraonlc  oscillator.   The  aatrix  eleaent  was 
cTaluated  exactly  by  nnaerical  aethods  and 
approxfaately  by  the  aethod  of  stationary  phase. 
The  results  by  these  two  aethods  are  In  good 
agreeaent  with  the  experlaental  data  on  02  and 
F2.   Discrepancy  at  the  short  waTe  length  side  or 
the  oxygen  Schuaann-Runge  eontinuua  persists  for 
all  aethods  of  theoretical  calculation.   The 
abnoraal  appearance  of  the  Schuaann-Runge 
eontinuua  can  be  explained  by  either  the  Tariation 
of  the  electronic  dipole  aoaent  with  l.nternnelear 
separation  or  the  Interaction  of  two  electronic 
states  at  region  corresponding  to  the  short  waTe 
length  side  of  the  eontinuua.   (Author) 
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quency  generators,  Radiof requency  power.  Mod- 
ulation, Superhigh  frequency.  Voltage,  Elec- 
tron beaas.  Dielectrics,  Theory. 

CM  CerenkoT  radiation  has  been  produced  by  the 
iateraetioB  of  a  aodalated  flat  ribbon  electron 
beaa  with  a  scalar  dielectric  reactor.   Measure- 
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Descriptors!   CTlbrators  (""""r*";!'  *"*"" 
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tlon.  Transducers.  Design.  ?"»»'?""*i  ^"?" 
tioni.  Strain  (Mechanics).  Particles.  Friction. 
Alloys.  Frequency.  Equations.  Kinetic  energy. 
Velocity.  Density. 


A  study  of  the  loss  distribution  I 
nally  excited  Tibrators  was  aade  f 
to  transducer  design.  The  relatiT 
losyes  related  to  longitudinal  and 
strains,  the  surface,  and  iapodane 
tions  has  been  aade.  The  experlae 
are  described  and  analytical  aetho 
prediction  of  losses  in  Tarious  ge 
glTon.  The  losses  at  changes  in  c 
a  Tibrator  are  foand  to  behaTO  la 
aanner.   (Author) 
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Descriptor*!   CLasars.  Scientific  "•••«;)• 
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Magaetic  fields.  '| 

Atteapts  to  operate' a  color-ceater  puape*  CaF2i 
ErOF  crystal  as  a  laser  were  uBsaccessfal. 
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Spectroscopic  sti<Mies  and  iaprovaaen 
growth  techaiques'  coBtiaued  for  i^tka 
halide  aad  halofluoride  systeas.  .  Th 
reduction  technique  for  ebtaialBg  di 
sprosiua  in  CaF>  has  beea  dOTOloped 
where  soTeral  high-quality  laser  rod 
produced.  Nork  coatinues  on  iapnovi 
efficieacles  by  iaproved  crystal  000 
puaplag  aethods.  The  effects  of  tea 
chaages  ob  the  optical  caTlty  aodas 
coaput^d.  A  double-elliptic  refUct 
puaping  systea  with  two  puap  leaps  h 
and  provides  a  aethod  of  achievlBa  s 
higher  excitation  lerels  than  prepio 
Measureaents  of  beaa  power  as  a  fUBc 
put  conpllBg  haye  beea  aade.  A  T^ri 
width  cavity  optical  aodulator  was  b 
alcrowBTe  properties  deteraiaed.  A 
producing  true  rotation  of  the  plane 
tioB  iB  a  aodulator  was  developed  an 
The  capacitance  variatioas  la  photod 
studied  to  deteraiae  their  usefulnes 
aetric  photodlode  de'tector  «pplicfti 
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teraiaatioB,  Dlstrlbntioo,  Measureaeat,  Photo- 
graphic techBiques,  Errors,  Theory.  lastru- 
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lateasity,  Teaperature,  Cloud  chaabers.  Oeasi- 


A  .photoextiactioB  aethod  has  beer  doTel 
deteraiae  particLe-size  distributions  0 


aerosols  la  a  large  test  chaaber.   The 
photoextiactloa  by  aerosol  particles  we 
plorod  aad  applied  to  a  aethod  of  deter 
particle-'slze  dlstributioas  froa  decay 
aeBts  based  on  Stokes'  law.   A  photoaet 
aeasuriag  apparatus  was  coBStructed  and 
la  the  testiag  facility.   Measureaeats 
chaages  la  light  traasaissioa  were  aade 
sereral  ■ttisseainatlon  Cxperiaents.   Dat 
tloB  procedures  were  itfrestigated  with 
obtaiaed.   Errors  la  botJi  theory  aad  ae 
iBstruaeBtal  paraaftters  are  discussed. 
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coapouBds,  Alnainua  compounds.  Shock  waves. 
Powder  aetals,  EnlssiTity,  Brightness,  Sulfides, 
Argon;  Atoaic  spectroscopy,  TeBpertture. 
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DIFFUSION  OF  POTASSIUM  IN  A  LIQUID  METAL  CELL, 
by  H.  b.  Mright.   21  Jan  64.  71p.  Rept.  no. 

^^^^  Unclassified  r%port 

Descriptors:   ("Potassium.  Diffusion).  CLiquid 
metals.  Diffusion).  Boundary  layer.  Analysis. 
Equations.  Configuration.  Mathematical  models. 
Voltage.  Electric  currents.  Density,  Fuel 
cells*  Mercury.  Power.  Graphics.  Vapors. 
Temperature. 


This  report  presents  the  re 
potassium  diffusion  in  the 
liquid  metal  cell  (LMC)  and 
performance.   Experimental 
analyses  were  initiated  to 
diffusion  properties  of  ama 
evaluate  the  effect  of  diff 
performance.   Analyses  of  d 
istics  were  conducted  to  re 
trolyte  interface  concenira 
trode  concentrations  as  a  f 
coefficients.   These  analys 
to  a  computer  mathematical 
made  to  correlate  the  mathe 
data  obtained  from  cells  op 
Research  Laboratories.   Sys 
presented  for  two  basic  eel 
The  first  cell,  designed  fo 
identical  to  that  presented 
second  is  based  on  electrod 
trolyte  resistance,  and  con 
experienced  in  the  laborato 
data  regarding  (l)  interfac 
tion.  (2)  diffusion  in  the 
analysis  of  the  liquid  meta 
determination  of  diffusion 
presented.   (Author) 
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MOLECULAR  STORAGE  AND  TRANSFER  OF  ELECTROMAGNETIC 

ENERGY  IN  GASEOUS  PLASMAS. 

Final  rept. .  .... 

by  T.  C.  Marshall.  R.  A.  Kawcyn,  E.  A.^  McLennan, 
3.    Berlande  and  L.  Goldstein.  Apr  64.  lUp. 
Contract  AF30  602  2650.  ProJ .  5561.  Task  556103 
RADC  TDR63  275         Unclassified  report 

Descriptors!   (•Plasma  medium.  Electromagnetic 
waves).  ('Electromagnetic  waves.  Energy). 


(•Energy.  Storage).  (•Moleciles.  Storage). 
/  Plasma  physics.  Electron  density.  Atoiii. 
/  Microwaves,  Recombination  reactions.  Nitrogen, 
/   Oxygen.  Hydrogen,  Electric  fields. 

A  laboratory  study  of  the  generation  and  re- 
combination of  atoms  is  presented.   The  back- 
ground information  consists  of  a  discussion  of 
various  methods  for  producing  atoms  of  nitrogen, 
oxygen  and  hydrogen  by  electrical  discharges, 
with  primary  emphasis  placed  on  the  use  of  intense 
microwave  electric  fields.   The  body  of  the  re- 
port deals  with  the  results  of  investigations 
into  the  various  loss  mechanisms  and  reactions 
which  affect  the  experimental  use  of  atoms.   These 
losses  are  of  three  types:   (a)  volume  recombina- 
tion in  the  bulk  of  the  gas;  (b)  surface  recom- 
binations; and  (c)  electronic  processes  in  the 
volume  of  the  gas.   Of  particular  interest  iS'the 
value  of  the  surface  recombination  coefficients 
for  nitrogen  atoms  on  various  substances. 
Measurements  have  been  made  on  Pyrex  glass,  clear 
fused  quartz,  and  Alumina  and  Zirconia  ceramics. 
In  addition,  the  ratio  of  the  number  density  of 
the  atoms  to  that  of  the  e  ectrons  has  been 
studied  as  a  function  of  high  level  radio 
frequency  energy  input.  (Author) 
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CRYSTALS  FOR  OPTICAL  MASER  APPLICATIONS. 
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Unclassified  report 

Descriptors:   (•Crystals.  Lasers),  (•Lasers, 
Crystals),  Fluorescence.  Strain  (Mechanics). 
Ruby.  Rods,  Reflection,  Dielectrics.  Coatings. 
Dielectric  films.  Chromium.  Metal  coatings. 
Calcium  compounds.  Fluorides. 

Crystals  used  in  the  initial  experimentation  at 
USASRDL  to  determine  maser  activity  were  examined 
mainly  from  the  standpoint  of  their  ability  to 
exhibit  fluorescence  at  certain  wave  lengths. 
Little  consideration  was  given  te  processing 
the  crystals  to  stringent  tolerances  of  flatness, 
parallelismm.  dimension  and  orientation,  and 
introduction  of  strain.   Continued  effort  to 
immprove  ruby  and  other  crystals  for  this  appli- 
cation has  shown  a  correlation  between  the  shape, 
flatness,  and  parallelism  of  the  end  surfaces 
of  the  rods  and  maser  activity.   Improved  re- 
flectivity has  also  been  obtained  from  the  use 
of  dielectric  coatings  rather  than  the  commonly 
used  metal  coatings.   Rubies  containing  0.05% 
chromium  emit  photons  with  a  wavelength  of  6943 
angstrom  unit  while  rubies  containing  0.5> 
chromium  emit  photons  at  two  different  wave 
lengths.  7009  and  7041  angstroms.   Similarly 
calcium  fluoride  crystals  with  samarium  and 
uranium  impurities  oscillate  at  wave  lengths  of 
7080  and  25,000  angstroms  respectively.   Varia- 
tions in  the  crystals  and  its  processing  can 
therefore  affect  maser  activity.  (Author) 
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Final  rept. , 
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FOCUSING   ELEMENTS, 
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i,    (•Opti- 


cal iBttruments.  Resonators).  Electromagnetic 
fields.  Focusing.  Analysis.  Resonance.  Fre- 
qu4^y.  Stability,  Equations.  Funcitions, 
Lasers, 'Diffraction,  Mirrors,  Theolry,  Inte- 
grals, Polynomials. 

The  electromagnetic  fields  In  optlcall  resonators 
Involving  focusing  elements  are  considered.   The 
work  is  restricted  to  cases  where  thW  electro- 
magnetic fields  are  small  at  the  aligns  of  any 
optical  elements  so  that  there  Is^nolslgnlf l- 
cant -aperturlng.   The  paper  presents!  the  analyti- 
cal solution  for  the  fields  across  tUo  reference 
surfaces  (often  the  end  mirrors)  wltbln  the 
resonator,  aad  describes  graphlca llyl  the  fields 
iBslde  and  outside  the  resonator.   The  analyti- 
cal solution  uses  Huygens'  principle',  but  main- 
tain generality  In  that  the  expressions  relating 
the  geometry  of  the  particular  optical  resonator 
are  left  in  terms  of  constants,  which:  can  be 
simply  evaluated  for  the  particular  p-esonator. 
The  expressions  for  the  fields  (overi  the  refer- 
ence surfaces),  resonant  frequenciesj,  and  stabil- 
ity conditions  are  given..  The  graphS«al 
description  of  the  fields  Inside  and  outside  the 
resonator  is  In  terms  of  two  experimentally 
observable  variables:   the  radius  of  1  curvature 
of  phase  fronts  and  the  spot  slse.   A  chart  is 
utilized  which  permits  a  simple  numeHcal  pre- 
sentation of  those  variables  as  a  function  of 
position  along  the  the  axis,  and  enaMes  a  simple 
calculation  of  the  higher  order  tranhjverse  mode 
frequencies..  (Author)  [ 
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PLASMA  ARC  DEPOSITION  FOR  AEROSPACE  APPLICATIONS, 
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Burroughs.   15  Apr  64.  29p.  Rept.  no.  FZM4044 

Unclassified  report 

Descriptors:   (•Plasma  medium.  Electric  arcs), 
(•Electric  arcs.  Plasma  medium).  Materials. 
Coatings,  Oxidation.  Wear  resistance,  Erosion, 
Temperature.  Control.  Lubrication,  Refractory 
materials.  Plasma  physics,  Aluminum  alloys. 
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CAPTURE  COEFFICIENTS  OF  GASES  AT  77  K. 

by  R.  F.  Brown  and  E.  S.  J.  Wang.   May  64,  47p. 

Contract  AF40  600  1000,  ARO  ProJ.  SW2309. 

Task  895104 

AEDC  TDR64  37         okclattlfled  report 

Descriptors:   (•Condensation.  Theory).  (•Adsorp- 
tion. Low-temperature  research).  Surfaces.  Sur- 
face temperatures,  Molecular  weight,  Surface 
area.  Chemical  bonds,  Gases,  Molecular  prop- 
erties, Cryopumplng.  Vacuum.  Polarization. 

The  capture  coefficients  for  thirteen  common  gases 
at  77K  cryosurface  temperatures  are  presented. 
Several  parameters  were  employed  for  correlating 
these  capture  coefficients.   It  was  found  that 
generally  the  capture  coefficient  decreased  with 
decreasing  molecular  weight,  decreasing  beat  of 
condensation,  and  Increasing  Debye  characteristic 
temperature.   Hydrogen  bonding  in  a  molecule 
tended  to  increase  the  capture  coefficient  beyond 
the  expected  value.   Two  empirical  parameters  - 
one  involving  surface  area  of  the  molecule  and  the 
square  root  of  the  molecular  weight,  and  the  other 
involving  surface  energy  of  the  molecule  and  the 
inverse  square  root  of  the  molecular  weight  - 
appear  to  give  the  satisfactory  correlation  for 
capture  coefficients.  (Author) 
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,p.ctro.copy.  Cry.t.l..  tHj.  tii^'    <«»"•«• 
deTlcei).  lBp«riti»f.  Spectrofcopy,  Pl«»«8 
■edlHB.  ■••>  «p«etrua. 

During  the  second  quarter,  the  ion  i"Pl"*"*^»»  , 
apparatus  was  finished  and  testH  ««i«fl  a  »";•«! 
of  ion  sources  and  feed  gas  co.binat  ons.   While 
a  high  current  source  (100  .icroa-ps)  was  being 
dereloped.  a  radio  frequency  type  ion  «•««•*•• 
used  to  obtain  a  phosphorus  beam  for  cell  pro- 
Suction.   Sa.ple.  produced  with  this  .y.te-  were 
used  to  conduct  extensive  iuTestigations  on  im- 
purity .otion.  enhanced  diffusion,  profiles,  an- 
nealing effects  and  leakage  mechanisms.   Results 
and  conclusions  of  these  inrestigations  were 
partially  tested  by  fabrication  of  cells.   Cell 
Tn  on  P)  efficiencies  Turied  from  6.2  to  9.3> 
with  equal  photon'spectral  response  curves  peak- 
ing atlow  as  5600  angstroms.   Plasma  -PO'itio. 
studies  were  conducted  using  two  difference  depo- 
..ition  sources  and  vacuum  systems.   Operation  of 
the  larger  of  these  sources  was  investigated  in 
detail,  and  a  well  controlled  deposition  mode 
for  silicon  was  found.   Silicon  films  (up  to  6 
microns  thick)  deposited  on  mica  were  quite 
uniform  with  very  high  resistivities  (about  500 

megohms/square).   Post  <»«P'>»i'*°"/''?'"J  *""^- 
ment  and  diffusion  have  been  tried  with  these 
films  to  investigate  film  quality  and  Junction 
formation.   (Author) 
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Hoyal  Coll.  of  Science  and  Technology,  Gluigew 

STEADy'aNd' UNSTEADY  MOTION  IN  MAGNBTO-FLUID 

DYNAMICS. 

Fiial  technical  rept.. 

by  D.  C.  Pack.  31  Dec  63,  8p. 

Grant  AF  B0AH22  63 

AFOSB  6i  0725  Unclassified  report 

Descriptors:   (•Magnetohydrodynamics,  Motion), 
(•Electromagnetic  waves,  Propagation),  Dy"**- 
ics.  Detonation  waves.  Deflagration,  Cylindri- 
cal bodiea,  Electrical  conductance.  Shock  waves. 
Conductivity.  Analysis,  Particles,  Velocity, 
Magnetic  fields.  Gas  ionization,  Supersonic 
flow. 

The  one-dimensional  propagation  of  a  steady  det- 
onation wave  and  also  of  a  deflagration  wave  in 
a  tube  closed  at  one  end  is  studied  for  the  sit- 
uation in  which  the  electrical  conductivity 
Jumps  from  «ero  to  infinity  across  the  leading 
shock  owing  to  ionization  of  the  gas.   An  analy- 
sis has  been  made  of  the  Jump  relations  for 
zero  to  infinity  when  the  magnetic  field  is 
oblique  and  the  upstream  particle  velocity  and 
magnetic  field  are  coplanar.   Special  attention 
is  paid  to  switch-on  and  switch-off  gas-ioniz- 
ing- shocks.   A  summary  is  given  of  work  done  on 
supersonic  flow  of  electrically  conducting  fluid 
past  a  non-conduction  wedae  when  there  are  four 
attached  shocks.   (Author) 
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Westinghouse  Electric  Corp..  Pittsburgh,  Pa. 

GROWTH  AND  CHARACTERIZATION  OF  SINGLE  CRYSTALS 

OF  RARE  EARTH  COMPOUNDS. 

Quarterly  technical  rept.  no,  3. 

1964,  12p. 

Contract  AF49  638  12^5 

Unclassified  report 

Descriptors:   (•Single  crystals.  Europium  com- 
po^indsj.  (•Europium  compounds.  Crystal  growth), 
(•Crystal  growth.  Single  crystals).  Crystal 
structure.  Crystal  lattices.  Epitaxial  growth. 
Sulfides.  Sodium  compounds.  Chlorides,  Bromides. 
Calcium  compounds.  Fluorides,  Impurities,  Lan- 
thanum, Transition  temperature,  Ferromagnetism, 
Electrical  conductance.  Paramagnetic  properties. 
Solid  solutions.  Chromium  alloys.  Tellurium 
alloys.  Crystal  lattice  defects.  Resistance 
(Electrical).  Molecular  structure.  Thorium 
compoundSj^^osphides.  Laboratory  furnaces. 
Electron  "bombardment.  Terbium  alloys,  Yttrium 
(^  alloys.  Zone  melting. 

Single  crystalline  films  of  EuS,  having  either 
(100)  or  (111)  orientation,  were  prepared  by    ^ 
^vapor-deposition  techniques.   Three  alkali  hal- 
ides,  NaCl,  NaBr,  and  CaF2  were  found  satisfac- 
tory as  substrate  materials  for  the  epitaxial 
growth  of  EuS.   A  simple  mode  of  epitaxy  was 
observed  for  both  the  (IOO)  and  (ill)  cleavage 
surfaces.   The  conditions  for  the  deposition  and 
the  quality  of  the  films  were  critically  exam- 
ined.  Some  striking  effects  were  noted  of  the 
doping  of  La  on  the  electrical  conduction  of  EuS. 
In  addition  to  a  marked  decrease  ia  resistivity 
at  all  temperatures  between  4.2  and  300.  La  sub- 
stitution also  causes  a  slight  iacrease  of  the 
Curie  temperature.   Ferromagnetic  EuS  with  La  as 
little  as  1$  exhib^lt  metallic  behavior  in  the 
electrical  conduction  below  the  Curie  tempera- 
ture.  In  all  doped  compounds.  th«  resistivities 
drop  by  several  orders  of  magnitude  accompanying 
the  paramagnetiCvapproaehes  ferromagnetic 
transition.   (Anfiior) 
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Republic  Aviation  Corp.,  Mineola,  N.  Y. 
STUDIES  OF  T»E  THEORY  OF  SPALLATION. 
Final  rept.,  ^   ,^   _, 

by  Walter  F.  Waldorf,  Jr.   12  May  60,  45p. 
Rept.  no.  MSD217  950  ^   ,  ,.  ,-«,, 

Contract  AF29  601  1777,  ProJ.  5776,  Task  58043 
AFSWC  TR60  20         Unclassified  report 

Descriptors:   (•Spallation.  Theory).  Fracture 
(Mechanics),  Time.  Probability.  Bonding. 
Bonded  Joints.  Energy,  Recombination  reaction*. 
Equations.  Temperature,  Plasticity,  Experimen- 
tal data.  Explosive  materials.  Projectiles, 
Plasma  Jets. 

This  is  the  final  r*port  on  the  studies  of  the 
theory  of  spallation  which  have  been  performed 
by  the  Missile  Systems  Division  of  Republic 
Aviation  Corporation.   A  literature  survey  on 
spallation  has  also  been  prepared  as  part  of 
this  contract  and  has  already  been  submitted  to 
AFSWC.   The  process  of  spallation  and  Its 
separation  into  the  two  phenomena  of  stress- 
wave  propaaation,  in  solid  materials  and  fracture 
under  dynamic  loading  are  described  in  Section 
II.   A  brief  account  of  the  present  state  of 
knowledge  concerning  fracture,  as  well  as  the 
experimental  data  that  form  the  basis  of  the 
theoretical  development  given  in  Section  III 
and  the  fracture  criterion  that  is  to  be  used, 
is  also  given  in  Section  II.   A  comprehensive 
.  theoretical  derivation  of  Zhurkov's  law  of  «J"*- 
dependent  fracture  is  presented  in  Section  III. 
In  Sections  IV  and  V,  the  results  of  this  analy- 
sis and  other  factors  entering  into  fracture 
processes  are  discussed.   A  brief  account  of 
some  experimental  pethods  that  could  be  used  to 
study  spallation  is  given  in  Section  VI. 
(Author) 


108 


AD-438  840 


Div.   25 

OTS  price  $8.60 


Coordinated  Science  Lab.,  Oniv.  of  tlliaoif, 
Urbana. 
(No  title). 

Progress  rept..  Dee  63-F*b  64. 
13  Apr  64.  93p. 

Contract  DA36  039AMC02208E,  ProJ.  H99   25  004 

Unclassified  I  report 

Descriptors:   (•Scientific  reseaij^h.  Reports), 
Surfaces,  Atomic  properties.  Physics,  Computers, 
Vacuum.  Instrumentation,  ArtificMl  intelli- 
gence. Plasma  physics.  Magnetic  fields.  Vaper 
plating,  Metal  films.  Superconductors. 


AD-438  857 


Div.   25,  15 
Ots  price  $2.60 


Space  Sciences  Lab.,  General  Ileetrle  Co.. 

Philadelphia,  Pa. 

ON  THE  STABILITY  OP  THE  BQDILIBRIUMl  SOLUTIONS  OF 

THE  PLANE  RESTRICTED  THREE  BODY  PKObLEM  IN  THE 

SENSE  OF  LIAPUUNOV. 
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by  Samuel  B.  Moakowltz.  Apr  64,  28pL  Rept.  ■•. 
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aquations,  Integrals,  Gravity,  SoiLutions, 
Differential  equation*.  Numerical  methods  and 
procedures.  Perturbation  theory.  Continuum 
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Microwave  Associates,  Inc.,  BarllngUht  Mass. 
INVESTIGATION  OF  HIGH  P6WER  GASEOUS  ELECTRONICS. 
Quarterly  progress  rept.  no.  5,  16  Nov  63-15  Feb 
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Surfaces),  Thermal  diffusion,  Heljam,  Neon, 
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A  theoretical  expression  is  derived  for  the 
clean-up  of  gas  at  the  interface  between  a  high 
power  microwave  discharge  and  a  die]|«ctrie  sur- 
face.  Gas  clean-up  is  described  in  ;terms  of 
sticking  times  and  the  energy  of  aetilvatlen  for 
diffusion  into  the  solid  of  gas  trapped  at  the 
surface.   Agreement  was  obtained  between  theory 
and  experiment  for  the  elean-up  of  li^lium,  neon, 
and  argon  at  a  quarts  inrface.   (Aut{l|or) 


PHYSICS  -  Division  25 


AD-438  883 


Dlv.   25 

OTS  price  $1.10 


Queens  Coll..  Flushing,  N.  Y.  * 
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DAMAGE. 

Rept.  for  12  Sep  63-31  Mar  64, 
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to  rupture  to  correlate  eddy  curre 
to  reduction  in  strength  and  ducti 
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AO-438  948 


Div.   25 

OTS  price  |1.10 


Israel  Inst,  of  Tech.  (Haifa). 

ON  DIRAC'S  WAVE  EQUATION  IN  A  GRAVITATIONAL  FIELD. 

by  Asher  Peres.  20  Oct  63.  8p.  Rept.  no.  TN4 

Grant  AF  E0AR63  107 

ARL  64  11  Unclassified  report 

Descriptors:   (•Quantum  mechanics,  Hamil tonian) , 
Wnve  functions.  Charged  particles.  Gravity. 
I^ield  theory. 

The  Dirac  equation  is  investigated  in  the  com- 
bined electric  and  gravitational  field  of  a 
point  charge  Ln  General  Relativity.   The  wave 
fuactions  are  weakly  singular  at  the  origin, 
but  still  normalizable  for  a  continuous  range 
of  the  energy.   The  Hamiltonian.  however,  is  not 
self-adjoiat  over  the  manifold  of  its  own 
eigenstat«s,  though  It  can  be  made  self-adjoint 
by  a  suitable  choice  of  its  domain  of  definition. 
The  theory,  however,  it  unable  to  decide  how  the 
Hamiltonian  should  be  defined,  and  what  are  the 
bound  states.  (Author) 
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Div.   25 

OTS  price  ll.lO 


Peansylvania  State  Univ. 
FIELU  ION  MICROSCOPE. 


University  Park. 
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Statui  repi.   1  J«»-31  "ir  6A. 
by  ErwiB  W.  Mueller.  Apr  64,  5p. 
Contract  Noiir65623,  Proj .  NR017  U3 

Unclassified  report 

Descriptors:   ("iicroscopes .  Ions).  Microscopy, 
laages.  Intensity.  Metals.  I-age  intens if lers 
(Electronics).  Tungsten.  Emissivity   HeliuB. 
Neon.  Gases.  Gold.  Silver.  Copper.  Tin. 
Iridiu*.  Crystallography. 


AD-09  003 


DiT.   25 

OTS  price  $1.10 


Georgia  Inst,  of  Tech..  Atlanta,  Engineering  4 

ExDeriaent,  Station. 

X-RAY  DIFFRACTION  STUDIES  OF  THERMAL  MOTIONS,,— 

IN  CRYSTALS.  .o   i  n-. 

Quarterly  status  progress  rept.  no.  IV.  i  u«c 

63-29  Feb  64. 

h»  R  A  Young.  ^U   Apr  64,  9p.  .^, 

Contiacis  Nonr99100;  Nonr99106,  ProJ .  NR017  6235 

Unclassified  report 

Descriptors:   (•Crystals.  X-ray  diffraction 
analysis).  (•Motion.  Thermal  properties). 
Crystal  structure.  Vibration,  Temperature. 
Measureaent.  Materials.  Silicon.  Ger.anliMi, 
Polarization.  Crystallography. 


AD-439  007 


Dl».   25 
^TS  price  $2.60 


Bro«n  Engineering  Co..  Huntsville,  Ala. 
DETERMINATION  OF  ELECTRON  DENSITY  DISTRIBUTION  IN 
A  PLASMA  JET  USING  A  LANGMUIR  PROBE, 
by  S.  H.  Leong,   Feb  64.  21p.   TN  R  89 
Contract  DA01  021AMC85Z 

Unclassified  report 

Descriptors:   (•Plas«a  Jets.  Elaetroa  density). 
(•Electron  density.  PlasM  Jets).  PlasM  sheath. 
Measuring  devices,  Rtentry  vehicles.  Velocity. 
Shock  tubes. 

An  eleBentary  theory  of  the  LaagMuir  probe  is  out- 
lined to  indicate  the  type  of  infor«ation  obtain- 
able by  this  technique.   Difficulties  arising  in 
interpretation  of  data  and  InstruaentatloB  are 
discussed.  (Autlwr) 


AD-439  010 


DlT.   25 

OTS  price  |18.50 


Joint  Publications  Research  SerTlee.  Washington. 

STUDIES  IN  THE  PHYSICS  OF  ROUGHLY  DISPERSED 
AEROSOLS. 

11  June  63.  293p.  ,^  ^   ,„      ^^. 

JPRS  R3006D;  ABL  FD2  3742  T  38  1 ,  TR  no.  815 

Unclassified  report 

Descriptors:.  (•Atsiospher  Ics .  Physics). 
(•Aerosols.  Physical  properties).  (•Clouds. 
Microanalysis).  Sampling.  Charged  particles. 
Atmospheric  motion.  Atmospheric  precipitation. 
Electrostatics.  Mathematical  analysis.  Differen- 
tial equations. 


by  W.  H.  Horton  and  S.  C.  Durham.  Nov  63.  24p. 

Rept.  no.  SUDAER175 

Contract  AF49  638  1276 

AFOSR  64  0890  Unclassified  report 


AD-439  013 


Dlv.      25.    17 
OTS   price   $2.60 


Stanford   Univ..    Calif. 

REPEATED    BUCKLING   OF   CIRCULAR    CYLINDRICAL   SHELLS 

AND  CONICAL  FRUSTA  BY    AXIAL  COMPRESSIVE 

FORCES. 


Descriptors:   (•Conical  bodies,  Buckling 
(Mechanics)),  (•Cylindrical  bodies.  Buckling 
(Mechanics)).  Structural  shells.  Model  tests. 
Force.  Compressive  properties.  Loading 
(Mechanics).  Deflection.  Stresses,  Brass, 
Steel,  Nickel.  Failure  (Mechanics). 


T^e  results  are  repo 
made  to  determine  th 
cular  cylinders  and 
axial  compression, 
restriction  placed  o 
development  is  such 
strain  results  after 
kle  load  progressive 
application  until  a 
reached.   This  effec 
to  the  formation  of 
edges  of  the  buckles 


rted  of  a  series  of  tests 

e  buckling  behavior  of  cir- 
conical  shells  under  repeated 
It  is  shown  that  if  the  only 
n  buckle  depth  is  that  buckle 
that  no  permanent  gross 

load  removal,  then  the  bue- 
ly  falls  with  repeated 
constant  lower  bound  is 
t  is  considered  to  be  due 
plastic  hinges  along  the 
(Author) 
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DiT.      25 

OTS   price  $2.60 


Seeing   Scientific   Research   Labs.,    Seattle, 

SuPTDHE    SURFACES  OF  THICK  SPHERICAL   SHELL   UNDER 
INTERNAL    PRESSURE.  . 

by    Sadia   M.    Makky.   Apr   64,    27p.    Rept.    no.    MN 

339;  01  82  0336  .,.  ^      . 

'  naelaiiifled  report 

f 

Also  available  from  the  author; 

Descriptors:   (•Spheres.  Fracture  (Mechanlci)) . 
(•Structural  shells.  Rupture),  Plasticity, 
Theory,  Tensor  analysis.  Partial  differential 
equations.  Pressure,  Stresses,  Creep,  Strain 
(Mechanics). 

The  theory  of  fracture  on  surfaces  of  instability 
has  been  applied  to  predict,  •»«lyt*»"Jly  ^l*'   . 
possible  surfaces  on  which  a  thick-walled  spheri- 
cal sh<ll  will  ruputnre.   The  shell  is  assumed 
to  be  made  of  an  incompressible,  r igid-perf ect- 
ly  plastic  material  satisfying  either  Tresca  or 
von  Mises  yield  criterion.   Furthermore,  it  is 
assumed  that  the  internal  pressure  is  snfficleat 
to  render  the  shell  material  fully  in  the  plastic 
'  state.   Under  these  conditions,  it  is  shown  that 
the  spherical  shell  is  subject  to  ruputure  on 
radial  planes  whose  intersections  with  the  inner 
and  outer  surfaces  of  the  shell  are  arcs  of 
great  circles.   (Author) 


AD-439  043 


DlT.   25 

OTS  price  $2.60 


rSSJ-L^N^ArioDEL'sTUDY  OF  THE  THERMAL   BUCKLING 

OF   THIN    ELASTIC    SHELLS, 

by   Nicholas    J.    Hoff.      Oct   63.    26p.      Rept.    no. 

SUDAER173 

Contract  AF49  638  1276 

AFOSR  64  0888  Unclassified  report 

Descriptors!   (•Elastic  shells.  Buckling 
(Mechanics)),  (»Cyllndrlcal  bodies.  Biekllng 
(Mechanics)),  Structural  shells.  Loading 
(Mechanics).  Deflection.  Stability,  Height, 
Models  (Simulation),  Temperature,  Thermal 
expansion.  Strain  (Mechanics).  Elasticity.  Load 
distribution.  Stresses. 

Analysis  of  the  simple  model  proposed  yields 
equilibrium  CBrves  In  agreement  with  those  ob- 
tained by  other  Investigators  for  axially  oom- 
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Maryland  UniT. ,  College  Park. 
RELATIVISTIC  PARTICLE  DYNAMICS  AND 
by  R.  Fong  and  J.  Sucher.   July  63. 
Technical  rept.  TR319 
Grant  AF  AF0SR62  361 

Unclassified 

Descriptors!   (•Scattering,  Relat 
theory),  (•S-matrlx,  Elastic  scat 
Particles,  Hamlltonlan,  Quantum 
Transformations  (Mathematics),  0 
(Mathematics),  Set  theory,  Pertu 
theory. 
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Dlv.      25 

OTS  price  $5.60 


Technische   Hochschule,    Haanover    (Gfl«maay). 
EXCITATION    OF    PLASMA    OSCILLATIONS   St    SHOCK   NAVES 


by   Jurgen-Dietrich  Nelly.    1    Sep   63, 
Contract  AF61    052   161 


AFCRL    63'577 


Unclassified 


57p. 
report 


Descriptors:   (•Plasma  medium.  Shock  waves). 
(•Shock  waves,  Plasma  medium),  (•{Qsclllation. 
Excitatioa),  (•Excitation.  Osci  lljation) ,  Plasma 
physics.  Velocity,  Distribution.  JKinetic 
theory.  Thermodynamics,  ElectroDsjJ 

The  velocity  distribution  of  the  eli^ctrons  within 
a  plasma  shock  front  is  investiga teid  by  methods 
of  the  kinetic  theory  arranged  in  a  manner  to 


account  for  heavy  deviations  from  t 
equilibvium.   The  distribution  func 


hermodynamic 
l|loB  exhibits 


two  peaks  and  becomes  unstable  wi 
electron  oscillations,  the  shock 
sufficiently  strong  (Mach  number 
approximately  6.5).   The  second  p 
by  runaway  electrons,  i.e.  those 
which  transgress  the  shock  front 
region.   The  frequencies,  wave  nu 
rates,  phase  and  group  velocities 
oscillations,  and  the  influence  o 
damping  are  calculated  approximat 
results  are  applied  to  non-therma 
frequency  radiation  of  the  sun. 
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f  the  Ohmic 
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(Author) 
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Dlv.      25 

OTS   price  $2.63 


Polytechnlcal   Inst,    of 


MicrowaTO  Research  Inst, 

Brooklyn,    N.    Y. 

TRANSIENT   SOLUTIONS    FOR    A   CLASS   OF  DIFFRACTION 

PROBLEMS, 

by   L.    B.    Felsen.    6   Mar   64,    28p.    Rept.    no. 

PIBMRI1209    64 

Contract    AF19   628   2357,    ProJ.    5635,    Task    563501 

AFCRL   64   173  Unclassified    report 

Descriptors:      (»D1 ffraction.    Theory),    (•Harmon- 
ic   analysis.    Scattering),    Transformations 
(Mathematics),    Integrals.    Green's    functions. 
Dielectrics,    Excitation.    Electric    fields. 

The   study  of  the   fields   excited  by  impulslTe 
sources    In    layered   media   has    been    facilitated   by 
a   technique   employed   originally   be   Cagnlard    and 
Pekeris,    aid    simplified    subsequently   be   de  Hoop. 
The    procedure  InTOlves    a   reformulation   of   the 
time-harmonic    solution   so    as    to   permit    the 
explicit    recovery   of   the   transient    result    by   In- 
spection.     In   the   present    note,    it    is    shown   that 
this   method   may   be    applied    conveniently   to   the 
inversion   of    a    certain  Sonmerfeld-type   integral 
which    occurs    frequently   in   diffraction   theory, 
thereby    unifying    the    aialysls    of    a    class    of 
pulse   diffraction   problems.      Illustrative   ex- 
amples   Include   the   transient    response   to    a. line 
source   in   the   presence   of    a   dielectric   half 
sp4ce,    a   perfectly    absorbing    and    perfectly   re- 
flecting  wedge,    and    a    unldirectionally    conduct- 
ing   infinite    and    semi-infinite   screen.      The 
latter    applications    illuminate   the   role   of   sur- 
face waves  .in    the   Impulsive   solution.      It    is 
found,    in    coqtrast    to    the   t lie-hario  il  ;    case, 
that    a   differs.it    ijehaTl  >r    ;har  j.-t  i--- .; .  j    ^*\  ,    j-i  •  . 
'  t  ■■  I    I  f  n    3x;:.}I      .1    1    -1     '1     •^.    iialTv    coiidu-.:- 
l ng   half   plane   by   the   Incident    field    and    by    the 
edge   discontinuity,    respectlTOly.    (Author) 
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OTS    price  $8.10 
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Selenia  S.    P.    A..    Rome,    (Italy). 

MICROWAVE   INVESTIGATION   OF  THE   DIELECTRIC  WAVE- 
GUIDE  PROPAGATION    BY   MAGNETO-IONIC   DUCTS. 
Final    technical    rept^    1    Oct    5^-31    Dec   62, 
by   Ing.    A.    Gilardinl.    Oct    63,    880.  » 

Contract    AF61    052   I45  :- 

AJi-CRL   64   219  Unclassified    report 

Descriptors:      (•Microwaves,    Waveguides), 
(•Waveguides,    Microwaves),    ("Dielectrics, 
Propagation),    (•Propagation,    Microwaves),    De- 
tection,   Electromsgnetic  waves.    Theory,    Equa- 
tions,   Velocity,    Experimental    data.    Plasma 
medlun.    Plasma   physics. 

The  work    performed    under   this    Contract    is    des- 
cribed.     Theoretlcil    work   Includes:    discussion 
of   the   basic    quasi-static    and    exact    theories    for 
propagation    along   plasm   slabs    and    columns    In 
magnetic    fields,    derivation   of   Brillouln  dia- 
grams,   calculations    o^  electromaqoetlc    power 
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txtensloa   of   theory   to   the   case   of   exter- 

etallic  walls,    coaparlsoa  with   whlstler- 
characterlstlcs.    approxiaate  evaluatloas   of 
gallon   features    in    non-unifora   and   in  wan 
a   slabs.      Experiaental   work   Includest    de* 
on   of   plasaii  guided   signals,    aeasureaents 
eir    aaplitudes,    phase   and   group   TelecitieS, 

aeasureaents    of  the   electron   density.      Most 
e   experiaental    results    are   interpreted   in 

of'the  discussed   theory.      (Author) 
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DiT.   25 

OTS  price  $8.10 


Little  (Arthur  D. )  Inc.,  Caabridge,  Hats. 

SOPBRCONDUCTIVE  EFFECTS  IN  THIN  FILMS. 

Final  rept.  Jan  62-Mar  6^, 

by  S.  Shapiro  and  E.  J.  McNiff,  Jr.  Mar  64,  83p. 

Contract  AF33  657  7915,  ProJ.  U60,  Task  A46004 

AL  T0R64  46  Unclassified  report 

Descriptors:   (vThln  filas  (Storage  devices), 
SupercottductiTity),  («SupercoaductiTity,  Thin 
filas  (Storage  devices)),  Radio  frequency.  De- 
tection, X-band,  Microwaves,  K-band,  Mixers 
(Electronic),  Quaatua  aechanics,  Tuaaeling 
(Electronics). 

This  report  covers  a  two  year  effort  in  an 
applied  research  prograa  to  investigate  the 
feasibility  of  using  the  superconductive  proper- 
ties of  certain  thin  fila  configurations  to  per- 
fora  electronic  functions.   Particular  attention 
was  paid  to  the  phenoaenon  of  electron  tunneling 
between  superconductors  as  exhibited  in  suitably 
prepared  thin  fila  structures.   Stiaulated  by  the 
extreae  non-linearity  of  the  I-V  characteristic 
of  a  tuaaeling  saaple,  iavestlgatioas  were 
carried  out  involving  the  use  of  such  saaples  as 
detectors  and  aixers  at  rf  and  aicrowave  fre- 
quencies.  Detection  experiaents  were  carried 
out  at  2  Nc,  and  the  characteristic  analyzed 
successfully  by  a  siaple  aodel  based  upon  aa 
equivalent  circuit  representation  of  the  tunnel 
structure.   Use  of  a  tunneling  saaple  as  an  KF 
oscillator  and  aaplifier  by  other  workers  is 
discussed  aad  coaaents  are  aade  on  the  suitabili- 
ty of  tunneling  saaples  for  practical  applies- 
tiOBS.  (Aatho 
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Aerospace  Inforaation  Div.,  Washington,  D.  C. 

EXPERIMENTAL  INVESTIGATION  OF  THE  EFFECTS  ON  HEAT 

EXCHANGE  OF  TH£  CDWICBRATION  OF  A  BODJf  AND  OF 

THE  INCIDENT  ANGLE  OF  AN  AIR  CURRENT,  | 

by  v..  K.  Shchitaikovl.  1960,  25p. 

AID  f64  21  Unclassified  jreport 

Pref«ated  at  the  Conference  on  Heat  anjl  Mass  Ex- 
chaagd  sponsored  by  Belorussian  Acadeajy  of  Sci- 
eaces,  the  Ministry  of  Higher  and  Secondary 
Special  Education,  USSR:  The  Aeadeay  of  Construc- 
tion and  Architecture,  USSR  and  the.  Institute  of 
Mechnics,  AS  USSR.   The  conference  was  held  ia 
Minsk  in  1961. 

Descriptors:   ("Heat  transfer,  Coavectioa), 
(•Geoaetric  foras.  Heat  transfer),  USSR, 
Spher«<^,  cylindrical  bodies.  Conical  bodies. 
Disks,  Structural  shells. 


•DU.   25 
OTS  price  |4.6C 


AD-439  233 

Purdue  Reserfch  Foundation,  Lafayette,  lad. 

SEMICONDUCTOR  RESEARCH. 

Sealaa/iH*!  fpl.    1  Oct  63-31  Mar  6i. 


31  Mar  64.  44p.  Rept.  no.  PRF  332A 
Coatract  DA31  I24ARODI7 

Unclassified  report 

Descriptors:   (*Seaiconductors,  Scientific 
research).  Electrical  properties.  Low  teapera- 
ture  research,  Aaiaotropy,  Distribitioa,  Oscil- 
lation, Hydrostatic  pressure.  Excitation, 
Galliua  coapounds,  Arsenides,  Infrared  radia- 
tioa.  Absorption. 


AD-439  244 
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OTS  price  $3.60 


Aerospace  Corp.,  Lot  Angeles,  Calif. 

SIMULATION  OF  A  T^N  PLASMA  SHEATH  BY  A  PLANE 

OF  HIRES. 

by  K.  E.  Goldea  afd  T.  M.  Salth.   30  Mar  64. 

37p.  Rept.  no.  T0R269  4280  10  3 

Contract  AF04  695  269 

SSU  TUR64  29  Uaclassificd  report 

Descriptors:   ('Plasaa  sheath,  Siaulatioa), 
(•Siaulatioa,  Mire).  Plasaa  physics.  Reflec- 
tion, Plasaa  aediua,  Experiaental  data. 
Electrical  iapedaace.  Surfaces.  Frequency, 
X-baari.  Theory,  Naveguides, 

A  aetho<i  of  siaulating  a  thin  plasaa  sheath  of 
the  type  encountered  in  soae  aerospace  applica- 
tioas  by  using  a  single  plaae  of  equally  space<< 
wires  is  describe'*.   It  is  shown  that  the  surface 
iapeHance  of  such  a  periodic  structure  can  be 
aa««e  equal  to  that  of  a  thia  plasaa  sheath.   In 
this  treataent,  the  respective  surface  iapeHances 
are  related  through  three  Hiaensionless  paraa- 
eters.   A  siaple  technique  for  obtaiaiag  high 
losses  is  also  discussed,  whereby  collision  fre- 
quencies in  th«  neighborhood  of  the  operatiag 
frequency  are  relizable.   Experiaental  data, 
including  both  the  lossy  and  lossless  cases, 
are  coapared  with  the  theoretical  aodel  In  the 
X-baad  region.   (Author) 
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Oiv.   25.  15 
OTS  price  $7.60 


Courant  Inst,  of  Matheaatical  Scieaces,  New  York 
Univ. .  N.  Y. 

INSTABILITY  OF  THICK  ELASTIC  SOUUS. 
by  Chester  B.  Sensenig.  June  63,  74P-  Rept.  ao. 
310 

Contract  Hoar285425  Grant  AF  AF0SR62  359 

Unclassified  report 

Descriptors:   (•Solids,  Elasticity).  Coapres- 
sive  properties,  Deforaatloa,  Pressure.  Straia 
(Mechanics).  Stresses.  Cyliadrical  bodies, 
Transforaations  (katheaat ics) ,  Polyaoaials, 
Stability.  Noalinear  systeas.  Theory. 

The  stability  of  equilibriua  of  several  hoao- 
geneous  isotropic  elastic  solids  is  investigated. 
The  probleas  considered  are  treated  by  asking  use' 
of  a  nonlinear  ihree-d iaenslonal  theory  of  elas- 
ticity.  No  restrictive  assuaptions  are  aade  con- 
cerning the  thickness  of  the  bodies,  aad  the 
displaceaents  aad  strains  are  assuaed  aot  to  be 
saall.   The  strain  energy  function,  froa  which 
the  stress-strain  relations  coae.  could  in  prin- 
ciple be  chosen  arbitrarily.   Ia  this  paper  a 
special,  but  for  aany  aaterials  reasonable, 
choice  for  the  straia  energy  function  is  aade. 
In  each  problea  a  siaple  solution  is  derived 
which  satisfies  all  conditions  of  the  exact  non- 
linear theory.   A  saall  .perturbat ion  with  respect 
to  this  siaple  state  is  then  aade.  and  the  ques- 
tion is  raised  as  to  whether  other  possible 
equilibriua  states  exist  within  the  fraaeTwork 
of  the  basic  theory.   Critical  pressures  and 
strains  needed  to  cause  such  buckled  solutioas 
are  found,  together  with  the  corresponding  aodea 
of  buckling.   (Author) 
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hiilTci«».''!''- •  "*•••  '"•*•  •'  Tech.,  Loxlngton. 
DIVISION  8.   SOLID  STATE. 

Quarterly  progress  rept.,  1  Jan-31  Mar  64. 

15  Apr  64,  17p. 

Contract  AFI9  628  500 

BSD  TDR64  47  Daclatalfledl  report 

Doaeriptorst   ("Solid  state  physltas.  Scientific 
roteirch).  Lasers,  Materials,  Solllds,  Raaan 
spectroscopy,  Magnetlsa,  Rosonanek,  Rosearch 
prograa  adainlstration. 
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OTS  price  $2.60 


Technical  Research  Group,  Syosett, 

RADIATION  OF  SOUND  FROM  A  CIRCULAR 

UNIFORM  PRESSURE  DISTRIBUTION, 

by  Visvaldis  Maagulis.  Apr  64,  28p, 

142TN64  2 

Coatract  Nonr438500 

Unclassified 


.  Y. 
IJISK  NITH  A 


f 


•pt.  ao. 
rfeport 


Descriptors:   (•Sound  traasaiss  io^j,  Nuaerical 
analysis),  ("Disks,  Sound  transaiis ion) .  Acous- 
tic iapedance.  Boundary  value  probleas.  Series, 
Bessel  fuactiohs,  Oiffractioa,  Acfiittics, 
Cavitation.  [j 

The  velocity  potential  for  a  flexible  circular 
disk  with  a  uaifora  pressure  distribitioa  ia  aa 
iafiaite  rigid  planar  baffle  is  calculated.   The 
problea  is  aatheaat ical ly  siailar  t^  the  diffrac- 
tioB  of  a  plane  wave  by  a  circular  iberture.   The 
velocity  of  the  disk  which  produceslthe  uaifora 
pressure  becoaes  infinite  at  the  ediJB  of  the  disk. 
The  aixed  boundary  value  problea  is'kolved  by 
expanding  the  velocity  of  the  pistol  in  an  in- 
finite Dini  series  of  Bessel  functions;  to  find 
the  coefficients  in  the  series  one  las  to  solve 
an  infinite  set  of  linear  equationsi   For  nuaer- 
ical coaputatioas  the  iafiaite  set  \t   approx- 


iaated  by  a  finite  set  of  equations, 


results  for  the  sound  pressure  in  tlif  far  field 
and  the  near  field,  the  radiation  iiitoedance,  and 
the  velocity  distribution  over  the  itston  are 
preseated.   It  is  shown  that  the  caittatioa 
liaited  power  output  froa  the  coastiat  pressure 
disk  exceeds  the  output  froa  a  diskjfith  a  con- 
stant velocity.   (Author) 
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Institute   of  Tech.,    Univ.    of   Hinn«se|l|a, 

Minneapolis. 

SURFACE  AND  VOLUME  SOUND  FROM  BOUNDAjRY  LAYERS, 

by  HiUiaa  C.  Meechaa.  1964.  25p. 

Contract  Noar71040 

Uaelasslfled  hfeport 


Nuaerical 


Descriptors:  (•Tarbaleat  bouadary 
Souad),  Sound  traasalssion,  Bounds 
Noise. 
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PHYSICS  -  Division  25 

eusslon  of  Irregular  surface  buaps  shows  that 
such  laperfeetlons  any  be  the  source  of  signifi- 
cantly large  dipole  sound.   (Author) 
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OTS  price  #4.60 


General  Electric  Co.,  Phila- 


Space  Scieaces  Lab. 
delphia,  Pa. 

THEORETICAL  CALCULATION  OF  CROSS-SECTIONS  OF  IM- 
PORTANCE TO  ATMOSPHERIC  DEIONIZATION 
by  CM.  Baulkaight  and  M.  H.  Bortner.  Jan  64. 
47p.  Rept.  no.  R64SD12 
Contract  AFI9  6O4  8820 

Uaclassified  report 

Descriptors:   (•Ataosphere,  Receabinat ion  re- 
actions), (•Recoabination  reactioas,  Ataos- 
phere), loaization,  Probability,  Uissociatioa. 
Energy,  Integrals,  Theraal  properties.  Parti- 
cles, loas,  Quaatua  aechaaics,  Neutralixatiea 
Electroas. 
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(Author) 
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abinatioB  reactions  play  a  aajor 
spheric  deioaisat ion.   However,  there 
r  no  data  available  on  the  rate  coa- 
eactioas  of  iaterest  of  this  type. 
s,  therefore  carried  out  to  obtaia 
nitude  values  for  rate  constants 
of  these  reactions.   The  technique 
e  calculations  was  a  curve-crossing 
ailar  to  that  used  by  Magee  but 

aodifications.   It  essentially  in- 
alculation  of  the  Haailtoniaa  for 

the  use  of  this  Haailtonian  in  the 
of  the  probabilities  of  transition 
-crossing  points  and  the  use  of  the 
s  in  the  calculation  of  the  cross- 
rate  constants.   The  report  also 
iscussion  of  aethods  which  have  been 
the  literature  for  calculations  on 
tive  recoabination  type  of  reaction. 


Div.   25 

OTS  prleo  |5.60 


RAND  Corp.,  Santa  Monica,  Calif. 

NON-LINEAR  INTERACTIONS  OF  ELECTROMAGNETIC  FIELDS 

WITH  MATTER. 

by  H.  T.  Yara.  May  64,  52p.  Meao  RM4093PR 

Contract  AF49  638  700 

Unclassified  report 

Descrlptorst   (•Electroaagnetio  fields.  Gases), 
(•Lasers,  Absorption),  Atoaie  properties,  Quaa- 
tua aechanics.  Photons,  Propagation,  Nonlinoar 
systeas.  Green's  function.  Ground  state,  Re- 
Boaanee,  Conduetlvity,  Theory. 

This  study  Is  an  Introdaetlon  to  non-linear  in- 
teractions o-f  the  oleetroaagnetlc  field  with  aa 
isotropic,  hoaogeneous  aediua.   A  quantua  aeehan- 
leal  theory  of  two-photon  propagation  l^s  pre- 
sented, and  an  integral  equation  for  thV  Xwo- 
photon  Greens  fanetion  is  derived.   The  clastleal 
non-linear  aacroscopie  Maxwell  equations,  which 
take  Into  account  double-photon  effecta,  are 
derived  and  the  phenoaenologlcal  paraaetors  whleh 
appear  in  these  equations  are  related  to  their 
corresponding  quantua  aeehaalcal  paraaetors.   Ia 
particular,  the  non-llaoar  polarlaabillty  and 
conductivity  of.  an  atoaie  tystea  are  derived. 
Nuaerical  eatlaatoa  of  the  non-linear  teras  are 
given  and  appllcatloa  of  this  theory  to  the  ab- 
sorptloa  of  laser  light  In  an  atoaie  aediua  Is 
discussed.    Ia  partleular.  It  Is  argaed  that 
la  the  ease  of  a  double  resonance,  the  non-llaaar 
absorption  rata  can  be  larger  thaa  the  linear 
absorptlea  rate.   (Author) 
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OniT.  of  Illinois, 


Coordinated  Science  Lab. 

spin"relaxation  of  optically  pumped  cesium, 

by  Frank  A.  \ranx.   Apr  6^.  lOOp.  «•?*•  "»•   ^^^ 
Contract  DA36  039AMC02208E,  DA  ProJ .  3A99  25  00-t 

Unclassified  report 


R202 


Doctoral  thesis. 

Descriptors:   (•Pumping  (Electronics).  Cesiua), 
Relaxation  time.  Nuclear  spins,  Polariiation, 
Diffusion.  Neon.  Argon,  Krypton.  Alkali  Betals. 

Spin  ralaxatiou  of  optically  pulped  cesium  vapor 
has  been  measured  as  a  function  of  buffer  gas 
pressure  for  various  inert  gases.   Disorientation 
cross  sections  have  been  found  to  be  5.3  x  10  to 
the  minus  2itth  power  sq  cm  for  neon.  8.0  x  10  to 
the  minus  23rd  power  »q  cm  for  argon,  2.1  x  10  to 
the  minus  21st  power  sq  cm  for  krypton,  and  i.b 
X   10  to  the  minus  20th  power  sq  cm  for  xenon. 
The  diffusion  coefficients  of  cesium  in  nenon  and 
argons  were  found  to  be  O.J^O   sq  cm  sec  and  0.23 
sq  cm  sec.  respectively.   Disorientation  cross 
sections  and  diffusion  coefficients  have  also 
been  determined  for  molecular  nitrogen.   The 
agreement  of  Ufc^se  values  with  existing  theory  is 
discussed.   (^thor) 
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Oiv.   25 

OTS  price  $2.60 


Coordinated  Sc ience 'Lab. .  U.  of  Illinois,  Urbana. 
ELECTRON  COLLISIONS  IN  NEON  PLASMA, 
by  C.'L.  Chen.  Apr  64.  22p.  Rept.  no.  R201 
Contract  DA36  039AMC02208E,  DA  Proj .  3A99  25  004 

Unclassified  report 

Descriptors:   ("Plasma  medium.  Neon),  ("Neon, 
Plasma  medium).  (•Electrons,  Neon),  Energy. 
Momentum,  Atoms,  Temperature,  Theory,  Frequency. 
Gas^s,  Gas  ionization.  Microwaves,  Ions, 
Density. 

The  momentum  transfer  collision  frequencies  of 
electrons  with  neon  ions  and  neutral  atoms  were 
measured  in  a  decaying  neon  plastta  over  the   _ 
temperature  range  from  200  to  600  K.   The 
temperature-density  dependence  of  the  electron- 
ion  collision  frequency  and  the  energy  dependence 
of  the  momentum  transfer  cross  sections  of 
electrons  with  neon  atoms  was  determined. 
(Author) 
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Naval  Ordnance  Test  Station,  China  Lake,  Calif. 

FLUORESCENCE  PUMPING  OF  LASERS. 

Progress  rept.  no.  1.  July  62-Oct  63, 

by  Julian  L.  Thompson.  Apr  64,  15p. 

NOTS  TPR356;  TP  3506  Unclassified  report 

Descriptors:   ("Lasers,  Fluorescence).  Light, 
Discharge  tubes.  Dyes.  Solutions,  Powders, 
Design,  Absorption  spectrum.  Ruby,  Glass.  I«-  , 
purities,  Neodymium,  Xenon  lamps.  Optics, 
Colors.  Materials.  Markers. 

As  a  part  of  a  continuing  program  of  laser 
efficiency  improvement  studies,  a  preliminary  in- 
vestigation has  been  made  of  the  feasibility  of 
converting  the  energy  from  an  essentially  white 
light  source  into  useful  pumping  wavelengths  by 
means  of  fluorescence.   Both  fluorescent  dye 
solutions  and  powdered  phosphors  have  been  con- 
sidered, and  a  laser  head  of  coaxial  design  has 
been  constructed  that  will  enable  an  experimen- 


tal study  to  be  made  of  the  use  of  either,  or  a 

combination  of  both,  in  modifying  the  light  from 

an  electronic  discharge  tube.   .Geometrical  desiga 

of  the  optical  coupling  between  lamp  and  laser 
rod  also  comes  under  study  in  the  search  for  the 

ultimate  design  for  the  maximum  conversion  of 

electrical  energy  input  into  coherent  light 
output.   (Author; 
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Ohio  State  Univ.  Research  Foundation.  Columbus. 

THE  KINETICS  OF  DIFFUSION  CONTROLLED  WHISKER 

GROWTH. 

by  V.  Ruth  and  J.  P.  Hirth.  Mar  64,  32p.  Rept.  no. 

TR4 

Contract  Nonr49526. 


RF  ProJ.  1386 

Unclassified  report 


Descriptors:   (•Whiskers.  Crystal  growth). 
(•Crystal  growth. ' Single  crystals).  Mathe- 
matical analysis,  Equations,  Dynamics, 
Surface  properties.  Diffusion.  Nucleatioa. 
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of  surface  diffusion  controlled 
considered  in  a  moving  frame  of 

In  addition,  diffusive  exchange  with 
te.  a  problem  not  treated  heretofore, 
ed.   The  results  are  compared  with 
and  with  prior  treatments  of  whisker 
e  possibility  of  occurrence  of  some 
nisms  of  whisker  growth  cessation  is 
The  material  parameters  that  may  be 
from  whisker  growth  experiments  are 

(Author) 
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Brown  Univ.,  Div.  of  Applied  Mathematiei, 
Providence,  R.  I. 

A  NOTE  ON  THE  ONSET  OF  CONVECTION  IN  A  SELF- 
GRAVITATING  SPHERE, 

by  P.  P.  Niiler  and  F.  E.  Bisshopp.  Apr  64.  9p. 
Rept.  no.  TR53 
Contract  Nonr56207,  ProJ.  NR062  179 

Unclassified  report 

Descriptors:   (•Liquids,  Energy),  Hydro- 
dynamics, Motion.  Gravity.  Thermodynamics, 
Perturbation  theory.  Boundary  value  problems, 
Polynomials,  Bessel  functions. 
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Lockheed  Missile  and  Space  Co..  Sunnyvale.  Calif. 

MULTI-CHANNEL  COLLISIONS, 

by  B.  A.  Lippmann.  Jan  64,  54p.  Rept.  no. 

2  12  64  1 

Contract  Nonr336800 

Unclassified  report 

Descriptors:   ("Resonance  scattering.  Theory), 
Wave  functions.  Perturbation  theory.  S-matrlx. 
Particles,  Quantum  mechanics.  Statistical 
mechanics. 
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Naval  Ordnance  Lab.,  White  Oak, 

THE  EFFECTS  OF  ELECTRONIC  EXCHANG£  ON  THE 

EFFICIENCY  OF  VIBRATIONAL  EXCITATION  BY 

MOLECULAR  COLLISIONS, 

by  Irving  Korobkln.  9  Sep  60,  11| 

ProJ.  N0L363 

NOL  ABR115;  NAVWEPS  7268 

Oaelasf Iflled  report 
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Goodyear  Aerospace  Corp.,  Akron, 

SOLAR  REFLECTOR  FOAMING  TECHNOLOp^ 
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Stanford   Dnlv. ,    Stanford,    Calif. 

REFLECTIONS    IN  AND   FROM  ONE-DIMENSIONAL  REGDUR 

AND    IMPERFECT    POINT   LATTICES, 

by   Harold   Levlae.      15  Apv  64,    39U.    Rept.    no.   TR1 

Contract   Nonr22574,    ProJ.    NR04I    3^13 

Onclasslfied   report 
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Descriptors:   (•Mechanical  waves.  Theory), 
(•Waveguides,  Wave  functions),  (•Wave  traas- 
■issloB,  Integral  transforms).  Mathematical 
analysis.  Integral  equations.  Transformations 
(Mathematics),  Quantum  mechanics.  Motion, 
Differential  equations.  Crystal  lattices. 
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Naval  Ordnance  Lab.,  White  Oak,  Md. 

ELASTIC  AND  PLASTIC  STRESS  EQUATIONS  FOR  HOLLOW 

CYLINDERS  AND  SPHERES  SUBJECTED  TO  INTERNAL  AND 

EXTERNAL  PRESSURE. 

by  V.  C.  D.  Dawson.   4  Feb  60,  32p. 

NOL  BRR18)  NAVORD  6786 

Unclassified  report 

Descriptors:   (•Stresses,  Equations),  (•Elas- 
ticity, Plasticity).  (•Cylindrical  bodies. 
Pressure).  Theory,  Spheres,  Failure  (Mechanics). 
Strain  (Mechanics),  Distribution,  Design, 
High-pressure  research. 
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used  to  design  high-pressure  ves- 
lindrlcal  and  spherical,  are  given, 
h  requirements  are  not  severe,  the 
ions,  together  with  the  distortion 
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The  equations  for  these  processes 
ereln.   A  short  discussion  of  burst- 
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Purdue   U. ,    Lafayette,    Ind. 

ON   THE    EQUIVALENCE    OF    POLYNOMIAL    AND   FUNCTIONAL 

FORMS   OF   CONSTITUTIVE   EQUATIONS   FOR   A  CLASS   OF 

LARGE   DEFORMATIONS, 

by   K.    C.    Valanls.      Nov  63,   31p.      Rept.    no.    63  10 

PRF    ProJ.    3480 

Unclassified  report 

Subcontract  to  Lockheed  Propulsion  Co.,  Redlaads, 
Calif.  Contract  AF94  611  8539. 

Descriptors:   (•Polynomials,  Functions),  (•DA- 
formatioa,  Mathematical  analysis).  Stresses, 
Elasticity,  Viscosity,  RelaxatioB  time, 
Vlseoelastlcity . 

The  special  class  of  small,  time-dependent  de- 
formatloas  superposed  on  large  static  deforma- 
tions is  considered.   For  this  particular  class, 
it  Is  showB  tkat  tke  constitutive  relations  ob- 
tained from  a  particular  polynomial  formulation 
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Lockheed  Propulsion  Co.,  Redlands,  Calif. 
PROBLEMS  OF  SMALL  STRAINS  SUPERPOSED  ON  FINITE 
DEFORMATION  IN  VISCOELASTIC  SOLIDS, 
by  George  Lianis.   Jun  63,  33p. 
Contract  AF04  611  8539,  Proj.  3A80 

Unclassified  report 

Subcontract  to  Purdue  Univ.,  Lafayette,  Ind., 
School  of  Aeronautical  and  Engineering  Sciences. 

Descriptors:   ('Deforaa tion.  Stresses), 
Strain  (Mechanics),  Viscoelasticity ,  Relaxa- 
tion tiae,  Teasor  analysis,  Hydrostatic 
pressure. 

Certain  problems  of  stress  relaxation,  due  to 
saall  strains  applied  to  a  deforaed  viscoelastic 
aaterial  are  exaained.   The  initial  strain  is 
assuaed  nonlinear,  and  the  aaterial  coapletely- 
relaxed.   The  solutions  obtained  are  useful  in 
the  design  of  experiaental  techniques  for  aeas"^^ 
ureaents  of  viscoelastic  properties  under  finit'v^ 
deforaation.   (Author) 


AD-439   683 


Div.      25,    8 
OTS    price   $1.10 


Stanford   Research  Inst.,    Menlo   Park,    Calif. 

THERMOELECTRIC   MATERIALS. 

Quarterly   progress    rept.    no.    3,    8  Oct    63-8    Jan 

64. 

by  J.  W.  Johnson.  7  Feb  6Ji,    10p. 

Contract  N0b$88487.  SRI  ProJ.  PAU  AAAA\   SR007 

12  01 

Unclassified  report 

Descriptors:   (*Theraoelectricity,  Seaicon- 
ductors).  ('Resistance  (Electrical),  High- 
teaperatare  TA^earch) ,  (*Seal conductors,  Ther- 
aoelectricity) ,  Sulfides,  Copper  coapounds. 
Lead  coapounds.  Phosphides,  Mixtures. 
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Lockheed  Propulsion  Co.,  Redlands,  Calif. 

CONSTITUTIVE  EQUATIONS  OF  VISCOELASTIC  SOLIDS 

UNDER  FINITE  DEFORMATION, 

by  George  Lianis.  Dec  63,  57p. 

Contract  *F94  611  8  539,  ProJ.  3480 

Unclassified  report 

Subcontract  to  Purdue  Univ.,  Lafayette,  Ind. 
School  of  Aeronautical  and  Engineering  Sciences, 
Rept. 

Descriptors:   ('Solids,  Deforaation),  ('Non- 
linear systeas.  Equations),  ('Viscoelasticity, 
Equations),  ('Stresses,  Solids),  ('Deforaa- 
tion, Matheaatical  analysis),  Transforaations 
(Matheaatics),  Boundary  value  probleas,  Strain 
(Mechanics),  Elasticity,  Integral  transforas. 
Vector  analysis.  Motion.  Field  theory. 


The  constitut 
discussed.  S 
larity  betwee 
and  the  long- 
als  with  fadi 
are  proposed, 
leas  under  pr 
saall  dynaalc 
solids  are  so 
coapared  with 
favor  the  pro 

AO-439  686 


ive   equations    of   reference   1    are 
ubsequently   to   establish    a   siai- 
n    the   short-tiae   elastic   response 
tiae   equalibriua   stress    for   aateri- 
ng   aeaory,    certain    approxiaations 

A   nuaber    of   boundary-value    prob- 
escribed   static    finite   strain    and 
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posed    approxiaations.      (Author) 
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Liffcoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 

SOLID  STATE  RESEARCH. 

16  Aug  63,  67p.  Rept.  no.  2 

Contract  AF19  628  500 

Unclassified  report 

Descriptors:   ('Solid  state  physics.  Scieatific 
research),  ('Masers.  Scientific  research). 
(•Molecular  spectroscopy.  Solid  state  physics), 
Seaiconductors,  Diodes  (Seaiconductor) .  Single 
crystals,  Crystal  growth.  Superconductors. 
Cryogenics.  Transition  eleaents.  Rare  earth 
coapounds,  Fluorescence,  Spectra  (infrared), 
Puaping  (Electronics),  Lasers,  Magaetie  aater- 
ials,  Paraaagnetic  aaterials,  Heliua,  Isotopes, 
Phonons. 


Contents:  Solid  State  Device  Des 
cally  Tunable  CW  InAs  Diode  Maser 
Diode  Masers  of  Indiua  Calliua  Ar 
fused  p-n  Junction  Diodes  of  PbSe 
Epitaxy,  Laser  Puap;  Materials  Re 
tal  Growth,  Properties  of  a-Type 
ducting  Nb  Thin  Filas,  High-Press 
Cheaical  Analysis;  Band  Structure 
scopy  of  Solids;  Spectroscopy  of 
Transition-Metal  and  Rare-Earth  C 
and  Infrared.   (Author) 
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Coluabia  Radiation   Lab.,    New   York. 

RESEARCH    INVESTIGATION    DIRECTED   TOMARD    EXTENDING 

THE   USEFUL   RANGE  OF   THE   ELECTROMAGNETIC   SPECTRUM. 

Quarterly   progress    rept.    no.    5.    16  Dec   63-15 

Mar  64. 

by  R.  Novick.  15  Har  64.  66p.  Rept.  no.  CU  3  64 

Contracts  DA36  039SC90789  and  AF49  638  557, 

ProJ.  NR372  101,  DA  Task  3A99  20  001  09 

Unclassified  report 


Descriptors:   ('Heliua,  Hyperfine  structure), 
('Masers,  Byparflae  structure),  ('Solid  state 
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physics,   Masars),   Radioactive  d|»cay.    Photons, 
Lasers.    Magneto-optic   effect,   Ipins,    Chroaiua, 
Nuclear   resonance.    Perturbation!  theory,    Lith- 
lua.    Electron   boabardaent,    Atoa|c   energy 
levels.    Magnetic   fields,   Isotopj»s,    Molecular 
spectroscopy.    Molecular   beaas.   Hicrowave 
.spectroscopy.    Nuclear   spin.    Rub)r,    Rubidiua, 
Radio   astronoay. 
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Physical    Electronics  Research   LabJ[    Inst,    of 
Tech.,    Univ.    of   Minnesota,    Mi  nnea|>oli  s. 
RESEARCH   IN   PHYSICS.  OF   ELECTRON    EMISSION    AND 
ELECTRON  TUBE  TECHNOLOGY.  | 

Interia  rept.    no.    3,    16  Oct   63-15   )»pr  64, 
by   D.    E.     tadarson,    A.    B.    Laponsky    ^nd  N.    T. 
Peri  a.    15    »pr   64,    254p. 
Contract    \F33   657  10475,    ProJ.    41 f 

Daclassifii 


Descriptors:      ('Electrons,    Eais! 
("Electron   tubes.    Scientific   re 
dary    eaission.    Scattering,    Mens 
crystals.    Electron   beaas,    Tungst 
coapounds.    Fluorides,    Cathodes. 
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Eicon   Lab.,    Inc.,    Natertown,    Mass! 

INTERACTION   OF   ELECTROMAGNETIC   MAf^S  AND 

CLASSICAL   PUSMAS. 

Interia  engineering  rept.  no.  1. 

26  Aug  63,  110p.  Rept.  no.  R8  63 

Contract  AF33  657  11671 

DncIassifi^M  report 

Descriptors:   ('Electroaagnetic leaves,  Plasaa 
aediaa),  ('Plasaa  aediua,  Electioaagnet ic 
waves),  Plasaa  physics.  Modulation,  Micro- 
waves. Electrons.  Theory,  Electrbn  density, 
Aaplitude  aodnlation.  Signals,  l^at.  Voltage, 
Prepagatiea. 

The  crossed-beaa.  cross  aodalatioa  aicrowave 
plasaa  diagaostic  techaiqae  is  exMiaed  on  the 
basis  ef  average  electron  theorv.   One  aicrowave 
beaa  is  used  to  heat  a  selected  p^ttion  of  a 
plasaa.   This  beaa  is  aaplitude  a^dnlated  and 
produces  a  aodulation  of  the  plasma  conduct ivfty. 
A  second  steady  beaa  is  directed  tjlrough  the 
plasaa  aad  as  a  result  of  the  heatllng  produced 
by  the  first  beaa  is  aedulated.   Ihe  resulting 
si«aal  la  dapeadeat  only  on  the  pijopartlea  af 
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Electro-Optical  Systeas,  lac,  Pasadena,  'walif. 

STUDY.  DESIGN,  AND  FABRICATION  OF  SOLAR  ENERGY 

CONCENTRATOR  MODELS, 

by  L.  N.  Springer.  Aug  63,  129p. 

Contract  AF33  616  8402,  ProJ.  3145,  Task  314502 

RTD  TDR63  4051         Unclassified  report 

Descriptors:   ('Solar  furnaces,  Panels 
(structural)),  ('Reflectors,  Solar  furnaces),   * 
Design,  Monocoques,  Parabolic  bodies,  Elec- 
troforaing,  Manufacturing  aethods.  Optical 
equipaent,  Optical  properties.  Physical 
properties,  Feasibility  studies.  Mirrors, 
Solar  radiation,  Solar  panels. 

Six  nonref lectivo,  all-aetal  aonocoque  segaeat 
electroforaed  petals  of  a  44  1/2-foot-diaaeter 
parabolic  reflector  were  designed,  fabricated, 
and  tested.   The  interrelationships  between 
weight,  accuracy,  and  soae  structural  character- 
istics were  relatively  inexpensively  investigated. 
Fabrication  techniques! and  process  paraaeters 
were  identified  and  evaluated  for  future  use. 
Replication  accuracy  whs  related  to  concentrator 
systea  perforaance  by  aeans  of  a  solar  ray- 
tracing  technique.   Siapic  structural  coapari- 
sons  were  aade  by  aeans  of  bending  and  torsinal 
spring  rate  deterainations.   Petal  fabricatioa 
and  test  gear,  including  all  of  the  required 
patterns  and  attendant  electrof oraing  equipaent 
were  designed  and  fabricated.   Recoaaendatlons' 
for  certain  features  of  aore  sophisticated  fatiire 
prograas  involving  large  lightweight  electro- 
foraed structures  were  derived.  (Author) 
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Eicon  Lab.,    Inc.,   Natertown,    Mass. 

INTERACTION   OF   ELECTROMAGNETIC   WAVES  AND   CLASSICAL 

PLASMAS. 

Monthly  rept.  no.  2. 

14  Aug  63,  4p.  Rept.  ao.  R8  63  2 

Contract  AF33  657  11671 

Unclassified  report 


Descriotors:   ('Electroaagaetic  waves,  Plasaa 
aediua),  ('Plasaa  aediua,  Electroaagaetic 
waves).  Design,  Electron,  Theory,  Signals, 
Modulation,  Noise  (Radio),  Bandwidth,  Detec- 
tion, Detectors,  Narrow  band.  Microwaves, 
ElectroB  deasity. 


AD-439  846 


Div.   25 

OTS  price  $1.10 


Eicon  Lab.,  Inc..  Natertown,  Mass. 
INTERACTION  OF  ELECTROMAGNETIC  NAVES  AND 
CLASSICAL  PUSMAS.  i 

Monthly  rept.  no.  1. 
12  July  63,  4p.  Rept.  no.  R7  63  4 
Contract  AF33  657  11671 

Uaclassified  report 


Descriptors t   ('Electroaagaetic  waves,  Plasaa 
aediua),  Argoa,  X  bead,  K  band.  Detector*. 
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OTS  price  $5.60 


LvcoBlng  Div.,  AVCO  Corp.,  Stratford,  Coan. 

METASTABLE  AUSTENITIC  FORMING  OF  HIGH  STRENGTH 

PRESSURE  VESSELS. 

Seaiannual  rept.  no.  3,  1  Apr-Sep  63, 

J.  M.  Rayaer.   15  Oct  63,  54p. 

Contract  AF33  657  7955 

Unclassified  report 

Descriptors:   ("Pressure  vessels.  Material 
foraing).  (*1laterial  foraing.  Metal  spinning), 
Maraging  steel,  Stainless  steel.  Tool  steel, 
Processing,  Metallography,  Heat  treatnent,  , 
Deforution,  Hydrostatic  pressure.  Statisti<ial 
analysis,  Mechanical  properties.  Cylindrical 
bodies.  Rocket  cases,  Austenite.  Martensite, 
Microstructure,  Aging  (Ma teria Is ).  Tempera  tare. 
Time. 

Detailed  analysis  of  the  effects  of  the  various 
processing  paraneters  eaployed  during  Phase  I 
effort  was  coapleted.   Most  inforaation  was  ob- 
tained frba  the  full  factorial  experiaent  of  the 
18NiCoHo  (300)  aaraging  steel,  where  paraaetric 
and  non-paraaetric  analyses  were  carried  out. 
Froa  these  analyses,  an  optiaua  coabination  of 
processing  paraaeters  was  derived,  and  incor- 
porated in  the  processing  schedule  of  the  inter- 
aediate  size  cylindrical  test  speciaen.   All 
necessary  forgings  in  18  NiCoMo  (300)  aaraging 
steel  and  tooli,ng  for  fabrication  were  obtained 
and  two  K.5  in.  diaaeter  cylindrical  test  bot- 
tles were  spun  to  verify  the  results  obtained 
during  Phase  I.   Effort  was  aade  in  evaluating 
the  backup  approach  to  effect  closure  of  the 
aft  end  by  a  shrinking  operation.   (Author) 
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OTS  price  $2.60 


Forest  Products  Lab.,  Madison,  Mis. 
SOME  ASPECTS  OF  SAMING  ACCURACY  IN  CIRCULAR  MILLS, 
by  Hlraa  Hallock.   Mar  U,    23p.   Rept.  no.  FPLO25 

Unclassified  report 

Descriptors!   (•Studs,  Mood),  (•Physical 
properties.  Studs),  (•Saws,  Wopd) ,  Industrial 
production.  Statistical  analysis.  Configuration. 

A  study  to  exaaine  the  capabilities  of  a  well- 
aaintained  circular  sawaill  in  sixing  2-  by  4-in. 
studs  sawn  froa  saall  loblolly  pine  logs  was 
conducted  at  the  U.S.  Forest  Products  Laboratory. 
The  additional  aspect  of  the  effect  of  coapresslon 
wood  both  in  the  log  and  in  the  stud  on  sawing 
Tariation  was  also  studied.   (Author) 
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d\t.   26 

OTS  price  $7.60 


Purdue  Unir.,  Lafayette,  Ind. 

SELECTIdN  OF  A  DELAY  LINE  MODEL, 

by  Rufus  Oldenburger  and  Lawrence  L.  Hoberock. 

Apr  i>U,    71p.  TR2 

Contract  NonrllOO  20 

Unclassified  report 

Descriptors:   (•Delay  lines,  Matheaatical 
aodelsj,  (•Adaptive  -control  systeas.  Delay 
lines).  Linear  systems.  Integral  transforas, 
Feedback,  Hydraulic  systeas,  Matheaatical 
analysis,  Tiae. 

A  aatheaatical  aodel  of  a  linear  systea  can  be 
derived  using  an  approxiaatlon  of  the  convolu- 
tion integral.   A  aodel  is  selected  such  that 
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o  coaaonly  occurring  inputs  are 
corresponding  responses  of  the  sys- 
ransfer  function  of  the  model  is  the 
the  systea  transfer  function  by  a 
ination  of  two  delay  terms  divided 
ite  product.   If  the  model  delay  tiae 
e  infinite  product  may  be  replaced  by 

may  be  dropped.   The  delay  time  and 
of  delay  elements  are  selected  such  - 
sponses  of  the  simplified  model  are 
corresponding  responses  of  the  sys- 
alidity  of  the  simplification  is  in- 
fer various  inputs  by  comparing  the 
f  the  simplified  model  with  those  of 
odel.   It  is  found  for  several  types 

occurring  inputs  that  the  number  of 
nts  should  be  chosen  as  large  as 
possible.   The  results  show  that  the 
e  delay  time  should  be  selected  as  a 

the  number  of  delay  elements  and  of 
bandwidth.   It  is  further  shown  that 
on  is  the  same  for  each  of  the 
uthor) 
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Defense  Metals  Information  Center,  Columbus,  , 

Ohio. 

CRACKING  IN  HIGH-STRENGTH  STEEL  WELDMENTS  —  A 

CRITICAL  REVIEW, 

by  P.  A.  Kamner,  K.  Masubuchi.  and  R.  E.  Monroe. 

7  Feb  64.  122p.  Rept.  no.  197 

Contract  AF33  615  1121.  Proj .  8975 

Unclassified  report 

Descriptors:   ("Steel.  Melds).  ("Welds,  Frac- 
ture (Mechanics)),  Reviews,  Brittleness,  Theory. 
Test  methods.  Hydrogen  eabri ttlement ,  Propaga- 
tion, Stresses,  Temperature,  Detection,  Mechan- 
ical properties.  Ductility,  Toughness,  Strain 
(Mechanics),  Rupture,  Heat  treatment.  Energy, 
Microstructure,  Crystal  lattices  defects, 
Bibl iographies . 
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San  Antonio  Air  Materiel  Area,  Kelly  Air  Force 

Base,  Tex. 

PROCESS  LINE  ANALYSIS  BY  NETWORKS.   A  TECHNIQUE 

FOR  BALANCING  AND  CONTROLLING  THii)  PROGRESS  OF  A 

MANAGEMENT  OR  INDUSTRIAL  PROCESS, 

by  Jerry  L.  Marehbanks.  1  Aug  63,  42p. 

Unclassified  report 

Descriptors:   (•Management  engineering.  Produc- 
tion control).  (•Industrial  production.  Manage- 
ment control  systems).  Operations  research. 
Management  planning.  Time  studies,  Analysis. 
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WestinghOHse  Electric  Corp.,  Pittsburgh,  Pa. 
STUDY  OF  THR  FEASIBILITY  OF  APPLYING  ULTRASONIC 


PRODUCTION  AND  MANAGEMENT  -  Division  26 


ENERGY  TO  THE  ROLLING  PROCESS  FOR  SHEET  METALS. 
Bimonthly  progress  rept.  no.  1,  6  Fe||-6  Apr  6^. 
by  James  W.  Cunningham.  6  Apr  6U,  Ijp. 
Contract  N0w640294J 

Unclassified 
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Northrop  Corp. ,  Hawthorne, 
LAMINAR  FLOW  CONTROL  DEMON 
LF^  MANUFACTURING  TECHNIQU 
Fifeal  rept. 

Mar   64,    89p.    Rept.    no.    61 
Coyitract   AF33   600   42052 

Tt 

Descriptors:  (*Jet  bomb 
control  systeas),  (•Boun 
systeas,  Ming  slots),  (• 
aethpds) ,  Suction  slots, 
Bouiridary  layer  control, 
aachines.  Machine  tools. 
Aileron,  Quality  control 
boundary  layer,  Jet  plan 
Research  planes. 
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National  Seaiconductor  Corp.,  Danburf',  Conn. 
PRODUCTION  ENGINEERING  MEASURE  TO  Ilf'ROVE  PRO- 
DUCTION TECHNIQUES  AND  INCREASE  THE  RELIABILITY 
OF  THE  2N328A  TRANSISTOR. 

Quarterly  progress  rept.  no.  2,  30  S«p-31  Dec  63, 
by  R.  R.  Rau.  31  Dec  63.  55p.        ' 
Contract  DA36  039AMC0U80E 

Unclassified  i^eport 

Descriptors:   (•Transistors,  Production), 
(•Production,  Manufacturing  aethod4),  (•Manu- 
facturing methods.  Transistors),  Fiirnaces, 
Weldi'na,  Measuring  devices  (Electijtcal  &  elee- 
troniej,  Stresses.  Aluminum,  Vapor ^plating, 
Gas  analysis,  Reliability  (Electronics),  Fail- 
ure (Mechanics). 
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but  not  fully  evaluated.   The  cap 
has  been  incorporate^  as  part  of 
ing  line;  preliminary  evaluation 
mechanical  stress  tes  ;ftr  of  an  is- 


proved  form  of  C  bend  weld  shield  give  indica- 
tions of  improvements  to  be  expected  here.   Soag  ^ 
success  has  been  achieved  in  fabricating  units  ^'. 
by  the  aluainua  evaporation  technique,  and  pre-  '- 
liainary  evaluation  of  soae  of  these  units  has 
been  aade.   (Author) 
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Lockheed  Missiles  and  Space  Co.,  Sunnyvale, Calif . 
THERMIT  WELDING:   A  SELECTIVE  BIBLIOGRAPHY, 
by  Scott  J.  Buginas.  Feb  63,  21p.  Rept.  no.  SB63 
25}  5  73  63  7 

Unclassified  report 

Descriptors:   (*Theraite,  Welding),  (»Welding, 
Theraite),  Aluainua  alloys.  Bibliographies, 
Indexes.  Welds. 

This  bibliography  contains  59  selected  references 
on  therait  welding  froa  the  literature  of  1940- 
1962.   The  prlae  interest  areas  of  the  search 
were  in  Joining  aluminum  by  this  process  and  in 
Joining  heavy  plate.   Brief ' abstracts  are  includ- 
ed with  most  citations  to  expand  title  intpxm,*^  "^ 
tion.   Abstracts  are  arranged  in  «lphabetic-ai   -^' 
order  by  author's  name.   (Author)  \ 
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Uiv.   26,  17 
OTS  price  $1.60 


Brush  Beryllium  Co.,  Cleveland,  Ohio. 

DEVELOPMENT  OF  VERY  HIGH  STRENGTH  BERYLLIUM   : 

WIRE. 

Bimonthly  rept.  no.  2,  6  Feb-6  Apr  64. 

by  E.  A.  Murphy  and  R.  G.  O'Rourke.   6  Apr  64, 

13p.  Rept.  no.  TR351  243 

Contract  N0w64  0l62e 

Unclassified  report 

Descriptors:   (•Beryllium,  Wire),  ("Wire, 
Material  forming).  Drawing  (Machine  process- 
ing). Extrusion,  Filaments,  Manufacturing 
methods.  Powder  metals.  Heat  treatment. 

Work  directed  toward  development  of  a  process  to 
prodtice  high-strength  beryllium  fine  wire  is 
described.   The  extrusion  data  for  -10  +  1  (IP) 
and  O.U%   Fe  alloy  are  listed  along  with  the 
known  chemistry  of  the  -10  +  1  (IP)  material. 
Warm  drawing  results  of  the  -74  -t-  1,  -20  -*-1 , 
-10  *    1,  and  -5  -**  1  materials  are  discussed. 
Future  plans  include  continued  conversion  of 


extruded 
(Author) 


the 
stock  and  evaluation  of  the  drawn  wire. 
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SKF  Industries,    Inc.,    Philadelphia,    Pa. 
INFLUENCE  OF   LUBRICATION  ON    ENDURANCE  OF   ROLUNG 
CONTACTS. 

Progress    rept.    no.    9.    22  Sep-22  Dec  63, 
by    E.    F.    Brady,    J.    A.    Martin,    K.    J.    Riedy, 

Schwartz.   22  Dec  63, 


W.    Schmidt    and    A.    J. 
Rept.    no.     \L64TOi4 
Contract   N0w6107l6C, 


52p. 


ProJ.    XV3   6 

Unclassified   report 


Descriptors:      (»Lubrication,    Roller   bearings), 
(•Roller   bearings.    Lubrication),    (»Ball    bear- 
ings,   Lubricatioi),    Tracer   studies.    Electrical 
conductance.    Ethers,    Aromatic    compounds, 
Polycyclic   eoapounds.    Lubricants,   Wear 
resistance.    Particle   size,    Auttfradlography,\ 
Test    eqnipment,    X   rays.    Films,    Mineral    oils,^^ 
Friction,    Thickness,    Velocity,    Lubricant    addi'- 
tives.    Phenols,    Test   methods,    Experiaental 
data,    Polyaers.  1 
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Division  26  -  PRODUCTION  AND  MANAGEMENT 


Studie^j usl ny  radiotracer  techni 
trlcal  xonductivity  aeasureaents 
preTioufly  were  continued,  using 
ball  test  aachlne.  Data  on  seve 
under  different  operating  condlt 
The  developnent  of  high  resolutl 
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Naraoo  Industries,  Inc.,  San  Diego,  Calif. 
OPTIIfUM  FILAMENT  DIAMETER. 
Quarterly  rept.  no.  7,  20  J«n-20  Apr  6^, 
by  Ji  Jobaris.  16  Apr  kU,    50p. 

Contract  N0b886347,  ProJ .  R007  0304,  Task  1008 
j  Dnclasslfied  report 
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Seven  cylinders,  three  unstlffened  and  four  ring- 
stiffened,  werf  fabricated  and  tested  in  biaxial 
hydrostatic  coapression.   All  cylinders  were 
aade  froa  5-ail  diaaeter  E-glass  fibers  and 
ERL  2^56  epoxy  resin.   Pertinent  data  and  test 
results  arc  reported.  (Aathor) 
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Hexcel  Products  Co.,  Berkeley,  Calif. 
DEVELOPMENT  AND  EVALUATION  OF  A  LI6HTNEIGHT 
ALOMINDM  HONEYCOMB  CASC. 
Progress  rept.  bo.  3  for  Mar  64. 
by  M.  N.  Bandak.   7  Apr  64.  42p. 
Contract  DA04  200AMC477A 

UBclasslfied  report 

Descriptors:   (•Honeycoab  cores,  Design), 
Specifications,  Fabrication,  Fragaentation, 
Test  aethods,  Salt  spray  tests,  Teaperature, 
Haaidlty,  Vibration,  Leakage,  Theory,. 
Hydrostatics. 

Durlag  the  current  reporting  period,  work  was 
done  in  the  following  areas;  test  equipaeat 
calibration,  fabrication  of  tooling  and  test 
eqnipaent,  preliaiaary  engineering  drawing 
release,  fabrication,  and  testing  of  typical  con- 
struction speciaens,  fabrication  of  the  proto- 
type Case  HXL-1-477,  aad  hydrostatic  and  drop 
testing  of  the  prototype  Case.   Tests  were  con- 
ducted OB  saall  speciaens  of  typical  construction 
using  1«2  Ib/cii  ft  density  core  to  siaulate^ 


P 


energy  absorption  cylinder  and  end  caps.   The 
test  results  showed  agreeaent  with  the  theoreti- 
cal deceleration  calculations.   Hydrostatic  and 
drop  tests  were  conducted  on  the  prototype  Case 
HXL-1-477.   The  hydrostatic  test  resulted  in 
leakage  in  the  energy  absorption  core.   The 
drop  tests  resulted  In  high  peak  levels  caused 
prlaarlly  by  rigidity  of  the  edge  potting  and 
the  skins.   (Author) 
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Boeing  Co..  Seattle,  Nash-. 

INVESTIGATION  OF  SELF-ALlGNING  BEARING  HOUHTINGS 
FOR  SPACE  OPERATION. 

Quarterly  progress  rept.  no.  2,  1  June-1  Sep  63. 
Sep  63,  24p. 

Contract  AF33  657  10422,  ProJ.  1315,  Task  131501 

^   UBclasslfied  report 

Descriptors:   (*Mofnting  brackets.  Ball  bear- 
ings), (*Ball  bearings.  Mounting  brackets) 
(•Antifriction  bearings.  Mounting  brackets). 
Space  environaenta I  conditions.  Design, 
Lubrication,  Rings,  Aluainua  coapounds. 
Oxides,  Manufacturing  aethods.  Test  equip- 
aeat, Vacuua  apparatus,  Alignaent. 

This  report  describes  the  first  three  aoaths 
effort  in  the  'Investigation  of  Self-Aligning 
Bearing  Mountings  for  Space  Operation*.  Fabrica- 
tion was  initiated  on  two  aounting  concepts 
studied  previously.   Lubricants  were  selected  for 
use  in  -100  to  2500  F  teaperature  and  10  to  the 
-9th  power  Torr  vacuua  environaents.   Fabricatioi 
of  in-air  test  equipaent  was  coapleted  and  vacuua 
te«t  equipaent  fabrication  is  nearing  coapletloB. 
(Author) 
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Boeing  Co.,  Seattle,  Nash. 

INVESTIGATION  OF  SELF-ALIGNING  BEARING  MOUNTINGS 
FOR  SPACE  OPERATION. 

Quarterly  progress  rept.  no.  3,  1  Sep-1  Dec  63. 
Dec  63.  28p. 

Contract  AF33  657  10422,  ProJ.  1315,  Task  131501 

Unclassified  report 


Descriptors!   (vBearlngs,  M 
(•Airfraae  bearings.  Design 
flection,  Theraal  expansion 
aental  conditions,  Ceraaic 
aaterials.  Lubricants,  lapr 
bearings.  Journal  beariags, 
bearings,  Tungstea  coapouad 
coapouads.  Silicates,  Aluai 
Oxides,  Niobiua  alleys,  Ref 
suicides.  Test  equipaent. 
Failure  (Mechanics),  Molybd 
Metal  coatings,  Palladiua, 
Aerospace  craft,  Alignaent. 


ounting  brackets), 
),  Airfraaes,  De- 
,  Space  environ- 
aaterials.  Porous 
egnation.  Ball 
Antifriction 
s.  Sulfides,  Sodiaa 
nua  coapounds, 
rectory  coatings, 
Vacuua  apparatus, 
enua  coapouads, 
Iridiua,  Filas, 


The  aajor  coapoaents  of  the  self-aligning 
aountings  selected  in  Phase  1  and  the  aounting 
test  fixtures  were  fabricated.   T«|o  in-air  tests 
of  one  aounting  concept  were  coapleted.   One 
speciaea  failed  after  coapletiag  487  cycles  at 
-100  F.   The  secoad  speciaen  successfully  coa- 
pleted 750  cycles  at  -100  F  but  failed  after  374 
cycles  at  1500  F.    Coacurrent  ia-air  aad  ultra- 
high vacuua  testing  is  scheduled.   (Author) 
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27.    PROPULSION  SYSTEMS 


AD-437  909 


Div.   27,  9 
OTS  price  $1.25 


Air  Force  Flight  Dynaaics  Lab.,  Research  and 

Technology  Olv.,  Nright-Patterson  AFB,  Ohio. 

DESIGN  ANALYSIS  SUMMARY  OF  TNO  FORCE<-pALANCE 

HYPERSONIC  INLET  CONFIGURATIONS, 

by  Paul  H.  Kutschenreuter ,  Jr.,  Rlch^^d  L.  Balent 

and  George  K.  Rlchy.  Mar  64,  47p. 

ProJ.  1366,  Task  136605 

FDL  TDR64  19  Unclassified  tbport 

Report  on  Hypersonic  Induction  Systei' Research. 

Deseriptorst   (*UaaJet  inlets,  Hypersonic'' 
diffusers).  Hypersonic  character Isiics,  Air- 
breathing  engines  (Unconventional) I  Perfor- 
aaace  (Engineer ing) ,  Aerodynaaic  conf iguratioa, 
Design,  Drag,  Laainar  boundary  lay»,  Gas 
flow.  Shock  waves.  Surface  propertiles.  Fric- 
tion, Pressure,  Nind  tunnel  aodels,  Hyper- 
sonic flow,  Aerodynaaic  loadiag. 
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AD-438  195 


Div.   27,  12 
OTS  price  $4.60 


Goodyear  Aerospace  Corp.,  Akron,  OhioL 

STUDY  OF  THE  EFFECTS  OF  MECHANICAL  DAMAGE  ON  THE 

PERFORMANCE  OF  FILAMENT-NOUND  MOTOR  CASES. 

Progress  rept.  no.  6,  1  Feb— 31  Mar  61l 

by  R.  A.  Burkley,  T.  J.  Boiler  aad  I.jR.  Butcher. 

20  Apr  64,  45p.  Kept.  no.  GEK  11154,  puppl.  5 

Contract  N0w63  0449c  FBM  | 

Unclassified  rtoport 

Descriptors:   (aUocket  cases,  Flla«ent  wound 
coBStructioB) ,  Daaage,  Failure  (Meikanics) 
Stresses,  Maintenance,  Reliability,  Quality 
control,  Booster  aotors.  Cutting  t#pls.  Hydro 
static  pressure,  Nlnding,  Guided  aiasiles 
(Oaderwater-to-surf ace) ,  Hechaaicai 


ichaaicali properties. 

Il 
>ricatio$^  aachiae 


This  report  discusses  the  fabi 
flawing,  and  testing  of  IB-Inch  dlaafter  filaaent- 
wound  bottles.   The  objectives  of  thf  study 
prograa  under  this  contract  are  to  sthdy  the 
effects  of  surface  flaws  oa  the  perf^iraance  of 
Polaris  aotor  cases,  to  coapare  the  effect  of 
wiading  sequence  on  the  ability  to  rfaist 
failure  froa  surface  flaws,  and  to  d^fceraine  the 
reliability  of  various  repair  techttl<|lies. 
(Author) 


AD-438  225 


Div.   27,  26,  17 
OTS  price  $18.50 


North  Aaerlcaa  Aviation,  .Inc.,  Los  Algolas, 
Calif. 

APPLIED  RESEARCH  AND  DEVELOPMENT  NOR|[  ON  FAMILIES 
OF  BRAZED  AND  NELDED  FITTINGS  FOR  ROf;KET  PROPUL- 
SION FLUID  SYSTEMS, 
Final  rept., 

by  H.  H.  Neisaan,  P.  A.  Beesoa,   6. 
V.  D.  Padiaa  and  C.  J.  Nuser.  Feb  64,  300p. 
Contract  AF04  611  8177,  ProJ.  6753,  task  675304 
RPL  TOR64  24  UBclasslfied  tieport 


r.  llLrtla, 


PROPULSION  SYSTEMS  -  Division  27 


Descriptors:  (•llocket 
pellant).  Fittings),  ( 
(•BrazlBfl,  Pipes),  (»N 
systeas,  Stainless  ste 
research.  Liquid  rocke 
aatic  systeas,  Corrosi 
resistant  alloys,  Hydr 
tives,  Nitric  acid,  Nl 
oxides.  Fluorine  coapo 
Shear  stresses,  Thickn 
solders,  Nelding  rods. 
Test  aethods,  Thoraal 
Stresses,  Buckling  (Me 
Elasticity. 


aotors  (Liquid  pro— 
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el.  High-pressure 
t  propellants,  Pneu- 
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und,  Aluainua  alloys, 
ess.  Arc  welding.  Silver 
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AO-433   713 


Div.      27,    t7,    26 
OTS    price  $14.00 


Pratt    and  Nhitney   Aircraft,    East   Hartford,    Conn. 
RESEARCH    AND    DEVELOPMENT   0?   TITANIUM   ROCKET 
MOTOR    CASE.       VOLUME   II.       RING   ROLLING    AND    FLON- 
TURNING    CYLINDRICAL   SECTIONS. 
Finil    rept. 

31   Oct    63,    202p.    Rept.    no.    2267,    vol.    2 
Contract    DA19   O2OORD5230,    ProJ.    5B93   32   004 
NAL   776   2   1    I4  Unclassified   report 

Descriptors:      (•Rocket    cases,    Titaiium 
alloys),    (•Titanium    alloys.    Metal    spinning), 
Material    foraing.    Aluminum    alloys,    ChroaVum 
alloys.    Vanadium    alloys,    Cylindrical    bodies. 
Heat    treatment.    Crystal    structure.      Tensile 

froperties.    Fracture   (Mecha:iics),    Aging 
Materials),    Tables. 
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AD-438  714 


Div.   27,  17,  26 
OTS  price  $18.00 


Pratt  and  Nhitney  Aircraft,  East  Hartford,  Conn. 

RESEARCH  AND  DEVELOPMENT  OF  TITANIUM  ROCKET 

MOTOR  CASE.  VOLUME  IV.   FABRICATION  AND  TESTING 

OF  FULL  SCALE  COMPONENTS. 

Final  rept. 

by  Loren  Godfrey  and  R.  Malcawskl.   31  Oct  63, 

290p.  Rept.  ao.  2267.  vol.  4 

Coatract  DA19  02OOK05230,  Projs.  5B93  32  004. 

TB4  004 

NAL  766  2  1  14         Uaclassifled  report 


lit 


Division  27  -  PROPULSK>N  SYSTEMS 

D«scriptorsi   (•Koek»t  cases,  Titanlua  alloys), 
(•Nanufacturlng  Bathods,  Rocket  cases}, 
Machinlag,  Welding,  Fracture  (Mechanics), 
Toaghness,  Stresses,  Natheaatical  analysis. 
Tensile  properties.  Strain  (Mechanics), 
Hydrostatic  pressare.  Tables,  Microstructare, 
Melds,  Fractography,  Aluainua  alloys, 
ChroaiuB  alloys,  Vanadiua  alloys. 
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sile  properties.  Hardness,  Miatostracture. 
DuctilMy,  Toughness,  Fracture  (Mechanics), 
Tables,  Aluainua  alloys,  Molybdeaua  alloys.  Tin 
alloys,  Vanadiua  al,loys. 

Roll  forged  rings  of  Ti-6Al-6V-2Sn  alloy  were 
OTalnated  for  weldability  by  the  TIG  process  and 
the  resulting  weldaents  were  tested  for  aech- 
anical  properties.   The  effects  of  post-weld  heat 
treataents  in  the  aging  and  annealing  ranges  on 
both  parent  and  weld  aetal  were  oTaluated. 
Two  sheefs  of  Ti-15  Mo  alloy  were  evaluated  for 
aechanical  properties  in  the  solution  treated 
and  in  the  solution  treated  and  aged  conditions. 
The  effects  of  aging  teaperature  on  aging  re- 
sponse and  the  effect  of  tensile  testing  teap- 
erature (-/^O   to  400F)  on  aaterial  properties  . 
after  aging  at  975F  were  investigated.   Agin'g 
response  after  cold  rolling  (35  to  75  percent 
reductions)  was  also  deterained.   Solution 
treated  and  aged  sheet  stock  was  aanually  TIG 
welded  using  parent  aetal  filler  aaterial  and 
evaluated  by  bead,  tensile,  and  cyclic  testing. 
(Author) 


AD-438  715 


Div.      27.    17.    26 
OTS  price  $18.00 


AD-439  205 


Div.   27,  6 
OTS  price  |9.10 


Pratt  and  Whitney  Aircraft,  East  Hartford,  Conn. 

RESEARCH  AND  DEVELOPMENT  OF  TITANIDM  ROCKET 

MOTOR  CASE.  VOLUME  III.   DEVELOPMENT  OF  WELDING 

PRACTICE. 

Final  rept., 

by  Loren  Godfrey  and  R.  Makowski.  31  Oct  63, 

289p.  Rept.  no.  2267,  vol.  3 

Contract  DA19  0200RD5230,  Projs.  5B93  32  004, 

TB4  004 

WAL  776  2  1  14         Onelassified  report 

Descriptors:   ('Rocket  cases,  Titaniua  alloys), 
(•Titaniua  alloys,  Welding),  Aluainua  alloys, 
ChroBinun  alloys,  Vanadiua  alloys.  Welds, - 
Toughness,  Fracture  (Mechanics),  Stresses, 
Porosity,  Arc  welding.  Electron  leaa,  Fracto- 
graphy,  Tensile  properties.  Steel.  Crystal 
structure,  aicrostructure. 


Various  welding  practices  were  evaluated  by 
bend,  saooth  and  notched  (Ksub  t^S)  tensile, 
and  tensile  Gsub  c  testing.   In  addition,  a 
cyclic  test  technique  was  developed  which  siau- 
lated  the  stresses  welds  would  be  subjected  to 
during  hydrostatic  pressure  testing.   This  techni- 
que was  used  to  investigate  the  tendency  for  the 
welds  to  crack  through  porosity.   The  various 
welding  practices  included  electron  beaa  welding 
and  single  and  aultipass  TIG  welding  using 
various  filler  aaterials  and  welding  fixturing. 
Electron  beaa  welding  did  not  produce  a  signi- 
ficant iaproveaent  in  weld  toughness  and   had< 
aany  disadvantages  for  the  intended  application. 
(Author) 


Bolt,  Berank  and  Newaan,  Inc.,  Caabridge,  Mass. 

PISTON-SLAP  NOISE  IN  RECIPROCATING  MACHINERY, 

by  Eric  E.  Dngar,  Donald  Ross  and  Franklin  F. 

Alvarez.  Jan  64,  rev.  15  Apr  64,  105p.  Rept.  no. 

1106 

Contract  N0bs88480,  ProJ .  11^25;  SF013  11  01, 

Task  1355 

.  <  Unclassified  report 

Descriptors!   (vinternal  coabustioa  engine 
noise,  Pistons),  (»Pistons,  Internal  coabus- 
tion  engine  noise),  Motion,  Vibration,  Diesel 
engines.  Marine  engines.  Ship  noise.  Audio- 
frequency, Theory,  Matheaatical  analysis, 
Coapressor  noise.  Noise. 

The  aost  iaportant  coaponent  of  aechanical  noise 
of  reciprocating  aachinery  appears  to  be  that 
due  to  piston-slap,  i.e.,  due  to  the  iapacts 
associated  with  lateral  piston  actions  across 
cylinder  clearance  spaces.   This  noise  aechanisa 
csTi  account  for  several  observed  characteristics 
of  diesel  engine  noise  not  readily  explained  by 
the  acre  popular  theories  which  consider  es- 
sentially only  ■effe.cts  of  cylinder  gas  pressure 
changes.   The  original  calculations  of  piston 
iapacts  by  V.  I.  Zinch»nko  did  not  consider  con- 
necting-rod inertias  adequately,  nor  did  they 
include  considerations  of  the  resulting  vibratory 
and  acoustic  powers.   Expressions  for  estiaating 
vibrations  and  noise  produced  by  piston-slap  in 
any  type  of  reciprocating  aachine  are  developed 
in  this  report.   Coaparisons  are  aade  between 
calculated  and  aeasured  sound  levels,  and  reason- 
able agreeaent  is  found.   (Author) 


AD-438   716 


Div.      27,    17,    26 
OTS  price  $7.60 


AD-439  334 


Pratt  and  Whitney  AiTc|raft,  East  Hartford,  Conn. 

RESEARCH  AND  DEVELOPMENT  OF  TITANIUM  ROCKET 

MOTOR  CASE.  VOLUME  V.  r  EVALUATION  OF  CANDIDATE 

TITANIUM  ALLOYS. . 

Final  rept., 

by  Loren  Gelfrey  and  R»  Makawskl.  31  Oct  63,  74p. 

Rept.  no.  2267,  vol.  5 

Contract  DA19  0200KD5230,  ProJs.  5B93  32  004, 

TB4  004, 

MAL  766  2  1  14         Unclassified  report 

Descriptors!   (ttUocket  cases,  Titaniaa  alloys), 
(*Titanina  alloys.  Mechanical  properties), 
Welding,  Welds,  Heat  treataent.  Aging  (Materi- 
als). Cold  worjcing.  Rolling  (Metallurg;y) ,  Ten- 


Div.   27,  1,  7 
OTS  price  $2.60 


Naval  Air  Test  Center,  Patuxent  River,  Md. 

EVALUATION  OF  THE  BREAKERLESS  HIGH-FREQUENCY 

IGNITION  SYSTEM  IN  THE  R-1820-82A  MODEL  ENGINE 

INSTALLED  IN  THE  S-2D  AIRPLANE. 

Interia  rept.  no.  1 , 

by  Roy  E.  Seaaan.   24  Apr  64,  23p. 

Task  RA1200001 

NATC  ST33  36R64       Onelassified  report 

Descriptors!   (*Antisubaarine  aircraft.  Ignition 
systeas),  ('Airplane  engines.  Ignition  systeas), 
Sealconductor  devices,  Naval  aircraft.  Patrol 
planes,  Switching  circuits.  Ignition  circuits. 
Diodes  (Sealconductor),  Flight  testing,  Perfora- 
ance  (Engineering). 
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PSYCHOLOGY  AND 

rless  Hlgh-Frequeney  Igi^tlon  Systea  was 
by  the  Wright  Aeronautlial  Division  and 
11a  Division  of  the  Benlix  Corporation 
1820-82/-82A  aodel  angijies  installed  in 
Irplanes.   This  report  ipvers  Phase  I  of 
tion.   The  systea  operailsd  satisfac-  - 
onghout  the  flight  regifie  of  the  air- 
special  aagneto  cooling  was  required, 
is  coapatible  with  hlgl-powered  ship- 
r.   Phase  II  of  the  evaluation  will 
rther  flight  testing  an^  perait  the  de- 
n  of  service  life  expectancy.   (Author) 


AD-439  421 


Div.   27,  26,  17 
OTS  price  $3.60 


Rocketdyne,  Canoga  Park,  Calif. 

SELF -COOLED  ROCKET  NOZZLES.       , 

Quarterly  progress  rapt.  1  Nov  63*-31  Jsn  64. 

by  P.  Schwarskopf  and  J.  D.  SeadeR.  2^7  Feb  64. 

32p.  Rept.  no.  R  3853  5 

Contract  AF33  657  9166,  ProJ.  o3 

Task  735  101 

Unclassifi 


J99  7351, 
report 


Descriptors!   ('Rocket  aotor  no4<l«><  Cooling), 
Coaposlta  aaterials,  Theraal  coiaductivity, 
Equations,  Tungsten,  Zinc,  Surfjaee  teaper- 
atures,  tiae.  Porous  aetals,  Sciheduling. 
Prograaaiag  (Coaputars),  Manuf aoturing  aethods. 

The  work  parforaed  during  the  second  qaarter  of 
the  second  year  of  a  prograa  to  advance  the 
self-cooled  rocket  aosale  concept  is  reported. 
Modifications  to  .the  coapater-praaraaaad  theore- 
tical analysis  of  salf-cooling  ai^  described.   A 
aajor  addition  to  tha  analysis  ii  the  calcula- 
tion of  cases  for  coaposites  of  iM  heterogeneous 
aatrix  porosity  which  Indicate  t\  f   aanner  by 
which  the  self-cooling  concept  aijr  be  optiaizad. 
Fabrication  proceduras  for  the  pfodactfon  of 
coaposites  of  coaplex  aatrix  aictttstructure  are 
described.   The  current  status  a^d  futura  of  the 
prograa  are  discussed.   (Author) 


AD-439  Wr 


Div.      27 

OTS   price  $1.10 


10.  2,  1  Nov  63- 


Brltish  Internal  Coabustion  Engii e  Research 

Association,  Ltd.,  Slough  (Engla^^). 

COMBUSTION  IN  DIESEL  ENGINES. 

Quarterly  technical  status  rept. 

31  Jan  64, 

by  D.  W.  Tryhorn.  20  Feb  64,  3p. 

Contract  DA91  591EDC2974 

Unclassified  report 

Deseriptorst   (*Diesel  engines.  Coabustfon), 
T*sts,  Operation,  Teaperature,  Low  pressure 
researeli,  Coapresiive  propertifk.  Great 
Britain. 
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Div.      27 

OTS    price  $8.60 


Stanford  Univ.,    Calif. 

A   STRATIFIED    CHARGE   TWO-STROKE   Sf^RK   IGNITION 

ENGINE    (RAM   STR ATI  CHARGE,    VEE-4, 1  108.6  IN3   DISP.) 

PERFORMANCE    CHARACTERISTICS,  1 

by  H.    B.    Fandrich.    1    Feb   64,    98p|.    TB   SI 

Contract   Nonr225  23,    ProJ.    NH   090  342 

Unclassified  report 

Descriptors!      (•Internal    coabuktion   engines. 
Design).    Fuel    consuaption,    Exhiaust   gases. 
Hydrocarbons,    Reduction,    Passeinger   vehicles. 
Air,    Perforaance   (Engineering)',    Spark   igni- 
tion.   Gasoline,    Mixtures,    Fuel    injection, 
Coabastina. 


HUMAN  ENGINEERING  -  Division  28 

The  RAM   vee-4,    two-stroke   stratified   charge   en- 
gine  is    a   spark-ignition,    blown,    pressure   lub- 
ricated,   port    valve   engine  with    a   caa-actuated 
auxiliary    air   inlet    poppet    valve.      It    is    de- 
signed  to   operate  with    lean    air-fuel    ratios,    like 
a    coapression-ignltion   engine,    but   with    a    low 
coapression   ratio    and   spark   Ignition.      The   en- 
gine with   the  90   degree   duration   caa   for   the 


brake  aean    eriective   pressure    ai    <uuu   rpa  wb» 
90   psi.      The   longer   duration   can    (120   degrees) 
results    in    a   somewhat    higher   specific   fuel    con- 
suaption   averaging    approxiaately    .63   Ib/shp-hr 
over    a   saaller   range   of   speeds    and   torques. 
Hydrocarbon   eaissions    are  higher   of   the   order 
of   4   to    5%.      These   hydrocarbons   were   eaitted    at 
ainiaua   specific   fuel    consuaption    and    can   be   re- 
duced  further   by   air-fuel    ratio    control.      The 
aaxiaua   brake  mean    effective   pressure   for  the 
120   degree   caa  was    approxiaately   80   psi.      The 
specific   fuel    consuaption   is    independent    of    air- 
fuel    ratios    over    a   considerable  range   but   the 
range   decreases    as    the    load   is    reduced.      The 
hydrocarbon    eaissions    depend    priaarily    on   overall 
air-fuel   ratio.      (Author; 


AD-439   834 


Div.      27 

OTS    price  $6.60 


Allegany    Ballistics    Lab.,    Hercules    Powder   Co., 
Cuaberland,    Md. 

HANDUNG    AND  OPERATING  INSTRUCTIONS    FOR   ROCKET 
MOTOR    X258, 

by   P.    Johnson.      May   63,    62p.    Rept.    no.    M126 

Unclassified   report 
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28.   PSYCHOLOGY  AND  HUMAN 
ENGINEERING 


AD-437  917 


Div.   28 

OTS  price  $2.60 


Electronic  Systeas  Div.,  Air  Force  Systeas  Coa- 

aand,  Bedford,  Mass. 

SHORT-TERM  MEMORY!   NON-EQUIVALENCE  OF  QUERY  AND 

MESSAGE  ITEMS, 

by  Jaaes  D.  Baker  and  Walter  B.  Organist.  Feb  64, 

24p. 

ProJ.  4690,  Taak  469003 

ESO  TDB64  254  Unclassified  report 


Descriptors!   (»HeBory,  Recall),  ("Huaan  en- 
gineering. Perception).  Stimulation,  Test 
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■etkods,  Experiaental  data,  Beharior,  Psych- 
olofly.  n 


This  stvdy  was  designed  to 
aad  aessage  iteas  are  equi 
on  short->terB  aeaory  ia  si 
SOB  is  required  to  process 
Hkile  concurrently  process 
,It  Has  assumed  that  recall 
'graded  as  the  number  of  it 
tween  a  aessage  and  its  su 
creases.  It  was  hypothesi 
tion  is  greater  for  those 
^terpolated  queries  than  fo 
aessages  only.  The  result 
polated  queries  do  degrade 
aore  than  do  aessages.   (A 


discorer  whether  query 
Talent  in  their  effect 
tuations  where  a  per- 

a  sequence  of  aessages 
ing  queries  about  thea. 

is  consistently  de- 
eas  interpolated  be- 
bsequent  query  in- 
zed  that  this  degrada- 
subsequences  with  in- 
r  those  containing 
s  showed  that  inter- 
recall  significantly 
uthor) 


AD-437  953 


OlT.   28 

OTS  price  |1.60 


Personnel  Rese»irch  Lab.  (6570th)  Aerospace  Medi- 
cal DIt.,  Lackland  Air  Force  Base,  Tex. 
COMPARISON  OF  TEST  ITEMS  ACROSS  FORMS, 
by  Williaa  B.  Lecznar.  Feb  64..  I6p. 
ProJ.  7717.  Task  7717P5 
PRL  TDR64  3  Daclasslfled  report 

Descriptors:   (•Test  construction  (Psychology), 
Psychoaetrics) ,  (*Air  force  personnel,  In- 
telligence tests),  Reasoning.  Saapling,  Analy- 
sis, Classification,  Aptitude  tests.  Selection, 
Vocabulary. 

a  Halted  number  of  the  saae 
of  successive  foras  of  the 
tion  Test  peraitted  coaparison 

these  iteas  over  tiae.   The 
of  each  itea,  aeasured  by  per- 
ees  aarking  the  right  answer, 
eneral  ability  of  the  saaple  as 
score.   The  precise  effects  of 
vious  testing  on  siailar  kinds 
known,  but  the  results  suggest 
r  iteas  can  yield  gross  esti- 
ces  In  quality  of  tested  groups, 
n  best  be  aade  froa  the  Arith- 
nd  Work  Knowledge  subtests, 
ualization  and  inf oraation-type 
e  aore  stable  across  saaples. 


28 
OTS  price  $1.60 


6570th  Personnel  Research  Lab.,  Aerospace 

Medical  Div.,  Lackland  Air  Force  Base,  Tex. 

RATINGS  BY  OFFICER  GROUPS  OF  IMPORTANCE  AND  OB- 

TAINABILITY  OF  SELECTED  JOB  CHARACTERISTICS, 

by  Robert  L.  Downey,  Jr.,  Francis  D.  Harding  and 

Robert  A.  Bottenberg.  Feb  6^,  14p. 

Proj.  6755,  Task  675501 

PRL  TDR64  i.  Unclassified  report 

Descriptors:   ('Military  personnel.  Job  analy- 
sis), (vAttitudes,  Analysis),  ("Psychoaetrics, 
Attitudes),  Matheaatical  analysis.  Officer 
personnel.  Military  psychology,  Beharior, 
Stadeats,  Araed  forces  (United  States),  Scien- 
tific personnel,  Groiip  dyi&aaics.  Tables, 
Agiag  (Physiology),  Air  Fcpree. 

To  deteraine  how  different  groups  of  officer* 
Talue  an  Air  Force  career,  22  possible  Job  re- 
wards were  rated  by  1300  foraer  AFIT  students 
as  to  their  iaportance  and  the  possibility  of 
obtaining  thea  as  Air  Force  officers.   Responses 
were  aaalyzed  by  U   dichotoaous  groupings:   (1) 
active  duty  officers  ts  those  who  had  resigned 
or  retired;  (2)  scientific  aad  engineering  offi- 
cers TS  nonseientists;  (3)  youag  officers  ts  old- 
er officers;  aad  (A)  rated  ts  aoarated  o/ficers. 
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(Author) 

AO-437  954     Di 

Differences  in  ratings  by  the  paired  groups  were 
eTaluated  by  coaputing  an  oTerall  chi  square  for 
the  distributions  on  each  job  characteristic. 
Rewards  rated  as  aost  attainable  were  rated  as 
least  iaportaat.   Distributions  of  the  ratings 
differed  sianif icantly.   (Author) 

AD-438  209     Bil'priSe  $7.60 

Serendipity  Associates,  Los  Angeles,  Calif. 

A  SURVEY  OF  HUMAN  FACTORS  ENGINEERING  PROBLEMS 

IN  FIREFIGHTING  EQUIPMENT, 

by  Harold  E.  Price,  Carleton  L.  Grain  aad 

Frank  A.  Slcillanf.  Feb  64,  75p. 

Contract  OCD  PS64  3 

Unclassified  report 

Descriptors:   ("Huaaa  engineering.  Fire- 
fighting  vehicles),  ("Firef ighting  Tehicles, 
Huaan  engineering),  Perforaance  tests.  Fire 
control  coaputers,  Coaaunicatlon  systeas. 
Fires,  Ef fectiTeness,  Fire  puaps,  Hose, 
Fittings,  Breathing  apparatus.  Detection, 
Vision,  Control  panel,  Anthropoaetry,  Traiaing, 
Coding,  Leadership,  Operation. 


A  survey  of  huaan  factors 
in  firefighting  equipaent 
discussions  and  photograph 
lea  areas.  Methods  utiliz 
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(2)  desirable  huaan  factor 
(Author) 


engineering  probleas 
is  presented  with 
s  of  specific  prob- 
ed to  gather  and 
ussed.   A  general  dls- 
reas  is  presented  and 
ach  problea  area  are 
Suggested  solutions 

are  presented  for 
eas.   Problems  area* 
tors  eiglaeerlag 

related  are  also 
oblea  areas  liclu 
2)  detection  and 
)  coaaunlcatlons. 
e  study  Is  that  h 
as  do  exist  in  fl 
t  huaan  factors  e 
1  recognition  In 
firefighting  equi 
with  respect  to  ( 
existing  equlpaen 
s  engineering  stu 


de 


uaaa 

re 

ngi- 

the 

paeat. 

1) 
t  and 

dies. 


AD-438  215 


Div.   28,  23,  26 
OTS  price  |2.60 


Naval  Personnel  Research  Activity,  San  Diego, 

Calif. 

TRAINING.  UTILIZATION.  AND  PROFICIENCY  OF  NAVY 

ELECTRONICS  TECHNICIANS.   V.  WORK  DIARIES, 

by  Adolph  V.  Anderson.  Nov  62,  26p. 

NAVPERS  TB62  17        Unclassified  report 

Descriptors:   (•Eleetronies,  Naval  personnel), 
("Naval  personnel.  Electronics),  (•Maintenaaeo, 
Naval  personnel).  Training,  Personnel  aanage- 
aent.  Scheduling,  Effectiveness,  Perforaance 
tests,  Psychoaetrics,  Classification,  Mathe- 
aatical analysis.  Military  publications. 
Maintenance  personnel.  Tables,  Tost  oqalpaent. 
Job  analysis,  iBstrnaontatloB. 
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eraasos  with  Increase 
auch  tiae  per  day  was 
naace  la  PACFLT  as  in 
corrective  aaintenanc 
was  reported  by  ET2' s 
direct  electronics  wo 
aent,  with  aen  assign 
ships  reporting  least 
ports  of  corrective 
presented.   (Author) 


s  in  rate.   AUent  twice  as 
spent  in  corrective  aainte- 
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AD-438  23a 


DlT.      28,    16 
OTS  price  $1.10 


1  of  584  re- 


Caabrldge  Dnlv,  (Knglaad). 

MECHANISMS  OF  INTEGRATION  OF  PATTBltNS  OF  BE- 
HAVIOR:  A.   STUDY  OF  THE  DEVELOPMENT  AND  IN- 
TEGRATION OF  NEST  BUILDING  SKILLS  IN  CANARIES. 
B.   CHANGES  IN  RESPONSIVENESS  UNDER  CONSTANT  OR 
REPETITIVE  STIMULATION.   C.   THE  EFFECT  OF 
AUDITORY  DEPRIVATION  OF  BEHAVIOUR. 
Final  technical  rept., 
by  R.  A.  Hlade.  31  Jan  64.  5p.    ! 
Great  AF  EOAR63  26 
AFOSH  64  0736  Unclasslf led  report 


(•BekaTlor,  Analyslis),  ("Birds 
iring,  Audloaetry,  Stlaulation, 


Descriptors: 

BekaTlor),  Heai 

Ecology,  Surgery,  Horaones,  Feaajles,  SeasitlT- 

Ity,  Reproduction,  Deafness,  Stelnolds, 

Injections.  |! 


The  role  of  changes  In  tactile  sen^'it 
the  brood  patch  In  the  Integration  of 
building  |>ehaTiour  of  feaale  canaries 
studied.  Thl(  has  laTOlTod  work  o|i'  t 
coatrol  of  brood-patch  developaent,  1 
injection  of  steroids  into  noraal  hind 
alsed  birds.  Bxperiaents  haTO  also  b 
daetod  on  the  laductioa  of  reprodupti 
ii  winter.  The  changes  in  reproducti 
are  being  correlated  with  chiinges  ;in 
histology.  The  aoaent  to  aoaent  chan 
strength  of  the  aobbing  response  show 
chaffinches  to  ows  Is  being  analysed 
the  underlying  processes  isolated.  T 
for  the  experiaental  deafealng  of  (lir 
been  liTOStlgated.  (Author) 
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AD-438  513 


DlT.   28 

OTS  price  $2.60 


Nashington  Dnlv.,  St.  Louis,  Mo. 

STRUCTURAL  FACTORS  AND  INDIVIDUAL  NEEDS  IN  GROUP 

BEHAVIOR. 

Annual  rept., 

by  Richard  deCkaras  and  Robert  L.  Hiablin. 

Not  63,  25p. 

Contract  Nonr8l6l1 

Unelasslf laid  report 


..li 


Descriptors:   ("Group  dynnaics,  BehaTlor), 
Structural  properties,  Motivation,  Persoaallty 
Abnoraal  psychology.  Theory,  Soc;ioaetrics, 
Social  coaaunicatlon,  Pathology,  Leadership, 
Adjustaent  psychology,  Bibliograjihles. 


AD-438  639 


DlT.   28 

OTS  price  |1.60 


Pensacola, 


NaTal  School  of  ATlat.lon  Medicine, 

Fla. 

SEPARATION  OF  AVIATION  OFFICER  CANldlDATES  FROM 

CADETS  FOR  PURPOSES  OF  PREDICTING  VOLUNTARY 

WITHDRANALS,  I 

by  Richard  B*  Doll  and  Robert  J.  IHerry,  Jr. 

13  Mar  63,  Up.  j 

NSAM  MR005  13  50011123    Dnclasslfied  report 

Descriptors!   ("Aviation  personi^«l,  HotlTa~ 
tion),  (tAeronautlcst  Training),  ("Psycho- 


aetrics, ATlatloB  personnel),  Classif icatloa. 
Officer  personnel,  Matheaatical  prediction. 
Psychology,  Students,  Attention,  Analysis, 
Adjustaent  (Psychology),  Selection. 

Prediction  of  Toluntary  withdrawal  froa  flight 
training  has  been  a  persistent  problea.   This 
study  suggests  possible  reasons  for  the  inef- 
ficient prediction  of  withdrawals  and  deaonstrates 
that  by  separating  aviation  officer  candidates 
and  aTiation  cadets  it  is  possible  t^o  obtain  a 
better  prediction.   (Author)       * 


AD-439  430 


Div.   28 

OTS  price  $4. 60 


Huaan  Resources  Research  Office,  George  Nashing- 
ton Univ.,  Washington,  D.  C. 

PIONEER  VI.   CONFORMITY  TO  A  GROUP  NORM  AS  A 
FUNCTION  OF  SENSORY  DEPRIVATION  AND  SOCIAL 
ISOLATION. 
Research  aeao. , 

by  Seward  Saith,  Thoaas  I.  Myers  and  Donald  B. 
Murphy.  Nov  63,  50p. 
Contract  DA44  188AR02 

Unclassified  report 

Descriptors:   ("Group  dynaalcs.  Sensory  de- 
privation). ("Social  coaaunicatlon.  Group 
dynaalcs).  Behavior,  Experiaental  data.  Errors 
Test  aethods,  Psychoaetrics. 


AD-439  431 


Div.   28,  16 
OTS  price  $10.50 


George  Mashington  Univ.,  Nashington,  D.  C. 
REPORTED  VISUAL  SENSATIONS  AS  A  FUNCTION  OF  SUS- 
TAINED SENSORY  DEPRIVATION  AND  SOCIAL  ISOLATION. 
Research  aeao. 

by  Donald  B.  Murphy,  Thoaas  I.  Myers  and  Seward 
Saith.  Nov  63,  138p. 
Contract  DA44  188AR02 

Unclassified  report 

Descriptors:   ("Sensory  deprivation.  Vision), 
("Sleep,  Sensory  deprivation),  ("Reaction 
(Psychology),  Sensory  deprivation),  Abnoraal 
psychology.  Personality,  Adjustaent  (Psychol- 
ogy), Social  coaaunicatlon,  Experiaental  data, 
Psychoaetrics,  Tables,  Stlaulation,  Motor 
react  ions. 


AD-439  432 


Uiv.   28 

OTS  price  $8.10 


George  Nashington  Univ.,  Nashington,  U.  C. 

PIONEER  VI.   VIGILANCE  AS  A  FUNCTION  OF  SENSORY 

DEPRIVATION  AND  SOCIAL  ISOLATION. 

Research  Meao 

by  Thoaas  I.  Myers,  Seward  Saith  and  Donald  B. 

Murphy.  1963.  90p. 

Contract  OA44  188AR0  2 

Uaclassified  report 

Descriptors:   ("Attention.  Sensory  depriva- 
tion), ("Sensory  deprivation.  Social  coaauni- 
catlon), Perforaance  tests.  Design,  Test 
aethods,  Psychoaetrics.  Reaction  (Psychology), 
Verbal  behavior.  Sleep,  Motor  reactions. 
Intelligence  tests.  Tables,  Eye,  Pathology. 


AD-439  610 


Div.   28,  23,  26 
OTS  price  $2.60 


Aerospace  Medical  Research  Labs.,  Nrlght- 

Patterson  AFB.  Ohio. 

BIBLIOGRAPHY  ON  MAINTENANCE  PERSONNEL  PERFORMANCE 

MEASUREMENT, 

by  Nilllaa  B.  Askron,  Jr.   Jun  63.  23p. 

ProJ.  1710,  Task  171004 

6570  AMRL  M  P  45       Dnelasslflod  report 
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Report  on  Training,  Personnel  and  Psychological 
Stress  Aspects  of  Bioastronautlcs. 

Descriptors:   ('Maintenance  personnel. 
Performance  tests),  (•Bibliographies,  Perfor«- 
ance  tests),  (•Psychoaetrics ,  Maintenance 
personnel),  Training,  Electronics. 
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29.   QUARTERMASTER  EQUIPMENT 
AND  SUPPLIES 


AD-437  928 


Di».   29 

OTS  price  $4.60 


Army  Quartermaster  Uesearch  and  Engineering 
Field  Evaluation  Agency.  Fort  Lee,  Va. 
SPECIAL  STUDY  OF  A  METHOD  FOK  OBJECTIVELY  DE- 
TECTING THE  INSTAI«:  AND  LOCATION  OF  RAINFALL 
PENETRATION  THROUGH  FIELD  CLOTHING. 
Final  rept., 

by  James  C.  Perkins,  Jr.  Apr  6^,  A2p. 
Projs.  1E650212D460,  7  3  0903  CHE 

j  Unclassified  report 

Oescriptorsi   (•Itainfall,  Protective  clothiag)  , 
(•Clothing,  Permeability),  Penetration,  Mois-  ^ 
ture.  Detectors,  Visual  inspection.  Materials, 
Design. 

The  present  standard  test  method  employed  by  the 
Field  Evaluation  Agency  to  compare  and  evaluate 
water  resistance  characteristics  of  various  types 
of  field  clothing  cansists  essentially  of  period- 
ic visual  inspections  by  test  observers  to  de- 
determine  the  incidence  and  location  of  water 
penetration.   The  experimental  leak  detection 
system  consists  of  a  wired,  multicircuit,  sensing 
element  designed  to  be  worn  under  wet  weather 
garments,  and  a  portable  moisture  detecting  and 
signaling  device.   Three  different  experimental 
sensing  element  vests— designated  Type  A,  Type 
B,  and  Type  C~were  constructed  and  evaluated 
during  this  study.   Test  results  show  that  the 
experimental  moisture  detection  system  is  a 
satisfactory  method  for  objectively  detecting 
and  locating,  on  a  continuous  basis,  rainfall 
penetration  through  field  clothing.   (Author) 
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Army  Natick  Labs.,  Mass. 
REFERENCE  MANUAL  ON  TENTAGE. 
Feb  64,  58p. 

Unclassified  report 

Descriptorst   (•Tents,  Army  equipment),  (»Army 
equipment.  Specifications),  (•Specifications, 
Handbooks),  (•Handbooks,  Tents),  Hangars, 
Radomes,  Maintenance  equipment.  Vehicles,  Air- 
craft, Guided  missiles. 


This 

t  he  r 

Used 

1962. 

ise  t 

ture, 

tenta 

ment  a 

devel 

as  St 

techn 

only 

of  as 

tent 

syste 


anu 

epor 

in  t 

Th 

he  V 

des 
ge. 
1  te 
opme 
anda 
ical 

use 
sist 
requ 


al  u 
t  en 
he  U 
e  pu 
ario 
ign, 

Inc 
nts 
nt  w 
rd  i 

dat 
ful 
ance 
ired 
(Aut 


pdates 
titled, 
nited  S 
rpose  o 
us  Army 
purpos 
luded  a 
current 
hich  sh 
terns, 
a  provi 
referen 
in  det 
from  t 
hor) 


the  in 
ASur 
tates 

f  this 
el  erne 
e,  etc 
ISO  ar 
ly  in 
ow  pro 
It  is 
ded  f 0 
ce  mat 
ermini 
hose  a 


for 
vey 
Army 
man 
nts 
..  0 
e  so 
the 
mise 
thou 
r  ea 
eria 
ng  a 
vai  1 


ation 
of  Te 
pri 
ual  i 
with 
f  pre 
me  of 
user 

of  e 
ght  t 
ch  te 
1,  bu 
nd  se 
able 


cont 
at  age 
nted 
s  to 
the  n'l 
sent 

the 
test 
arly 
hat  t 
nt  wi 
t  wil 
lecti 
in  th 


ained  in 
Commonly 
in  June 
f imiliar- 
omenc la- 
standard 
expert- 
phase  of 
adoption 
he  basic 
11  be  not 
1  also  be 
ng  the 
e  supply 


AD-439  633 


Div.      29 

OTS    price  |1.10 


Technical   Operations   Inc.,    Washington,    D.    C. 

PROTECTION    FACTORS    OF    EMERGENCY   SHELTERS    IN    A 

BRITISH    RESIDENCE. 

Summary   research    rept. 

by   M.    J.    Barrett.    Feb   64.    4p. 

Contract   OCD  0S62   H 

Unclassified   report 

Descriptors:     .(•Shelters,    Great    Britain), 
(•Protective   coverings,    Sheltets),    (•Civil 
Defense   system.    Operation),    Design,    Popula- 
tion,   Theory,    Structures,    Radiation   effects. 
Steel.    Radioactive   fallout,   Instrumentation, 
Tables. 
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Polarad   Electronics  Corp..    Long   Island  City, 

u    Y 

RADIO  INTERFERENCE  MEASURING  SET  AN/THM-6(XA-3) . 

Final  eagineering  rept. 

Mar  dU,    42p. 

Contract  AF33  6OO  AU20.  Proj.  4357,  Task  435711 

AL  TDR64  30  Unclassified  report 
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'of  this  work  was  to  extend  the  fre- 
le  of  Radio  Interference  Measuring  Set 
2)  from  its  upper  limit  of  10  gc  to 

limit  of  21  gc.   This  purpose  was 
d  by  the  design,  development,  and 
reduction  of  two  additional  Calibra- 
er  Tuning  Units  FR-l60(XA-1)/TRM-6 
XA-1)/TRM-6  that  covered  the  frequea- 

1Q  to  21  gc  and  the  required  wave- 
ntenna  components  for  their  operatioH, 
,aits  and  components  are  compatible 
l-6)XA-2),  and  the  resulting  assem- 
h  covers  the  frequency  range  from  1 
s  identified  as  AN/TRN-6(XA-3) . 
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OTS  price  |2.60 


Arsenal,  Dover, 


Feltmaa  Research  Labs.,  Picatiany 
N.  J. 

INSTKUCTIONS  FOK  USING  IBM  709  PLOTTING  SUB- 
ROUTINES. 

by  I.  E.  Rucker.  Apr  64,  23p. 
PA  TMI40I  Uaolasslfi4|l  report 

r 

Descriptors:   («01gital  computett.  Plotters), 
Autoaatie,  Itfput-output  devices jj Magnetic 
tape,  Prograaaiag  laagaages.    | 

Oireetiois  are  given  for  plotting  lligh  quality 
graphs  automatically  using  the  CAliCOMP  digital 
plotter  installed  in  the  Computin^i and  Analysis 
Branch,  ESL.   The  report  describes  the  use  of  a 
special  set  of  IBM  709/7090,  FOHTRAN/FAP  sub- 
routines which  automatically  generate  output 
(*a  binary  magnetic  tape)  which  isithea  processed 
by  the  CALCOMP  digital  plotter.   lAuthor) 
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ITT  Data  aad  laforaation  Systems  If|T..  Paraaus, 

N.  J. 

AN   INVESTIGATI 

OF    INFORMATION 

Quarterly   rept 

by   Jacques  Har 

Contract   DA36 


ON   OF   THE  TECHNIQUE^; AND  CONCEPTS 
RETRIEVAL. 
.    BO.    6,    1    Oct-31    0^^ 

low.  31  Jan  64.  91p^| 
039sc90787 

Unclassifi^^ 
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Motorola  lac.  Phoenix,  Ariz. 

EPITAXIAL  CONTROL  SYSTEM, 

by  Don  M.  Jackson,  Jr.,  14  Dee  63 

Contract  AF19  6O4  8351,  ProJ.  5621' 

562103 

AFCRL   64   178  UBClasslfiifl   report 
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taxial  vapor  analysis  systna  developaeat 
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features  were  incorporated  in  the  sys- 
he  new  batch  saapling  section  was  bread- 

aad  fouBd  to  operate  satlffactora  Hy. 
tch  siapliBg.  gas  lapurityi  levels  of  0.5 
•  easily  aoBitored  and  it  Is  likely  that 
•vels  can  be  SBbJeet  to  ao^'itor.  Th* 


systea  eaa  be  used  with  either  linear  or  loga- 
rithaic  ioB  curreat  readout.   The  epitaxial  gas 
coBtrol  section  neared  ooapletion.   This  section 
will  allow  sampling  over  a  wide  range  of  doping 
levels  at  various  points  in  the  gas  flow  systea. 
(Author) 
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ACF  Electronics  Div..  A,CF  Industries,  Inc., 

Paraaus,    N.    J. 

L-BAND    RADIOMETER    TYPE    507, 

by   Zenon   Bilyk.    9  Mar   64.    37p.    Rept.    no.    SR2: 

AR1679  * 

Contract  AF19  6O4  8821,  ProJ.  4642,  Task  4642OI 

AFCRL  64  252  Unclassified  report 

Descriptors:   (•Radloaeters ,  L-band), 
Antennas,  Electric  switches,  Radiofrequency 
Interaediate  frequency  aaplifiers.  Audio 
aaplifiers,  Theraistors,  Radiofrequency 
oscillators,  Relaxation  oscillators.  Integrated 
circuits,  Stagnation  point,  Plasaa  sheath, 
Ataosphere  entry,  Noise  (Radio),  Plasaa 
aediup,  Teaperature.  Monitors. 


AD-438  255 


Dlv.   30,  15 
OTS  price  $1.60 


Naval  Personnel  Research  Activity,  San  Diego, 

Calif. 

USE  OF  AUTOMATED  INSTRUCTION  IN  REVIEN  MATHEMATICS 

FOR  THE  BASIC  SONARMAN  COURSE  (C-56O) , 

by  Eugenia  N.  Kemp.  Jan  64,  14p. 

NAVPERS  TB64  1         Uaclasslfled  report 

Descriptors!   (•Teaching  machines.  Mathematics), 
(•Education,  Sonar  personnel).  Sonar,  Naval 
personnel.  Training,  Electricity,  Electroniea, 
Algebra,  Errors,  Tables. 

Ability  to  use  certain  fundamental  mathematical 
processes  Is  considered  necessary  for  acquiring 
the  knowledge  of  electricity  and  electronics 
taught  in  the  Basic  Sonaraan  Course,  C-56O, 
given  at  the  Fleet  Anti-Submarlne  Warfare  School, 
San  Diego.   Refresher  training  in  mathematics  is 
given  to  all  new  students  after  normal  school 
hours  during  the  first  four  weeks  of  Course  C-56O 
If  this  refresher  training  could  be  programed  for 
Independent  self-study,  distinct  advantages  would 
accrue  such  as  reducing  the  instructor  load, 
aaking  possible  individual  study  iaaedlately  after 
the  student  arrives  at  the  school,  and  peraitting 
'differential  training  for  differing  Individual 
needs.   This  study  was  conducted  to  determine 
whether  the  developaent  of  programed  materials 
for  the  refresher  training  would  be  feasible  and 
whether  these  materials  would  be  as  effective  as 
the  conventional  Instruction.   Three  of  the  areas 
covered  In  the  mathematics  review  were  programed. 
(Author) 
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OTS  price  $1.60 


RAND  Corp.,  Santa  Monica,  Calif. 

SOME  DIRECTIONS  OF  RESEARCH  IN  DYNAMIC 

PROGRAMMING, 

by  Richard  Bellman.   Apr  64,  19p.  Memo.  no. 

RM3661PR 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:   (•Programming  (Computers), 
Scientific  research),  Theory,  Algebra,  Schedul- 
ing, Computers,  Computet  logic.  Decision 
making.  Perturbation  theory.  Control  systea, 
Matheaatir.ai  logic.  Mathematical  analvsis. 


121 


Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


In  this  paper,  the  author  indicates  areas  of 
research  and  sone  interesting  and  significant 
problems  which  arise  in  the  attempt  to  use  a 
certain  functional  equation  as  an  effective 
algorithm  in  the  study  of  multistage  decision 
^processes.   (Author) 
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RCA  Labs.,  DiT.  of  Radio  Corp.  of  America, 
Princeton,  N.  J. 

AN  ANALYSIS  OF  AN  APPROXIMATE  SEQUENTIAL  PROCE- 
DURE FOR  INTERVAL  ESTIMATION, 

by  D.  A.  Walters.  July  63,  106p.  Rept.  no.  TNI 
Contract  AF49  638  118^ 
AFOSR  5155  Unclassified  report 

Report  on  Automatic  Theory  Formation. 

Oescriptorst   (»Artlflcial  intelligence.  Opti- 
mization), Sequential  analysis,  Statistical 
tests.  Sampling,  Errors,  Probability,  Statis- 
tical analysis.  Statistical  processes.  Decision 
making.  Difference  equations.  Automata. 
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Pittsburgh  Univ.,  Pa. 

A  METHOD  FOa  IlH»ROVING  COJ(PBEHENSION  OF  TECHNICAL 

COMMUNICATIONS  THROUGH  STATISTICAL  TESTING  AND 

INFORMATION  RETRIEVAL  PttOCEOURES. 

by  Terrence  Eugene  Hobbs.  I964,  63p. 

Unclassified  report 

Master's  thesis. 

Oescriptorst   (•Information  retrieval,  Reports), 
(•Documentation,  Statistical  analysis),  (•Gaae 
theory.  Information  theory).  Communication 
theory.  Language,  Dictionaries,  Testing, 
Scientific  research.  Data  processing  systems, 
PrograJiming  (Computers)  ,  Game  theory. 
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Thomas  J.  Matsoa  Research  Center,  Torkt^va 
Heights,  N.  Y.  \ 

THE  LOGIC  DESIGN  OF  ADAM,  A. PROBLEM-ORIENTED 
SYMBOL  PROCESSOR. 
Piial  'rept.,  / 


by  R.  F.  Schauer  and  A.  P.  Mullery.  19  Amq   63, 

364P. 

Contract  AF19  628  1621,  ProJ .  464I ,  Task  ^6^105 

APCRL  63  510  Diclasslfiad  report 

Descriptors!   (•Programming  laaguagas,  Data 
processing  systems),  (•Programming  (Computers), 
Handbooks),  (•Computer  logic,  Desiga),  Control 
sequences,  Pattern  recognition. 
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Div.      30 

OTS    price  $11.50 


Foreigi  Tech.    Div.,    Air   Force  Systems    Command, 

Mright-Patterson    Air   Force   Base,    Ohio. 

ARITHMETIC   UNITS    FOR    ELECTRONIC   DIGITAL    COMPUTERS 

( Art fmetlchesklye  Ustroystva   Elektronnykh 

Tsifrovykh   Mashln), 

by   M.    A.    Kartsev.    Mar   60,    1 58p. 

FTD  MCL   235  Unclassified    report 

Descriptors:      ("Digital    computers.    Textbooks), 
Number   theory.    Coding,    Classification,    Binary 
arithmetic.    Computer    logic.    Design,    USSR. 

This    textbook    examines   general    questions    in   the 
design   of    arithmetic   units!    selection   of   the    ' 
system   of    numeric    coding,    design   of   blniry 
adders,    methods    o-f    performing   multiplication    and 
division   in   the   binary   system   of   notation,    and 
the    logical    circuits    of    arithmetic   units.      Along 
with    a   description   of    familiar   variants,    methods 
of   comparative   evaluation    are  discussed,    as    are 
certain    new   designs.      This    book    is    planied    for 
use   by    scientific   researchers    and    engineers 
engaged    in   the   designing   of   electronic   digital 
computers,    and   for    students    in   the   final    years 
of   higher    educational    institutions.      (Author) 
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ITT  Research  Inst.,  Chicago,  111. 

DEVELOPMENT  OF  A  SOIL  STRAIN  GAGE  FOR  LAfiOHATOIX 

DYNAMIC  TESTS. 

Final  rept.,  1  Mar-31  Dee  63, 

by  Robert  M.  Keller  and  Marvin  E.  Anderson. 

Apr  6A,   43p. 

Contract  AF29  601  5343,  ProJ.  1080,  Taak  IO8OO6 

NL  TOR64  7  Unclassified  report 

Descriptors!   (•Soils,  Strain  gages),  (•Stralm 
gages,  Soilf).  Coils,  Strain  (Mechanics), 
Electronic  equipment,  instrumentation.  Trans- 
formers, Measurement,  Soil  mechanics.  Mechani- 
cal drawings.  Transistors,  Electric  bridges. 
Power  supplies.  Electrodes. 

A  •four-eoll<  soil  atrain  gage  w«a  developed  for 
measurements  in  laboratory  saaplet  sabjaeted  to 
static  or  dynamic  loads.  This  report  covers 
work  done  under  a  program  for  coatiaued  gaga 
development  aad  modifications  which  have  resalted 
in  the  icoil-plate'  gage.  The  coll-plato  gage 
caa  be  used  for  ■pplicatloaa  for  whiek  tka  fear- 


1» 


coll  gage  la  its  present  form  1 
The  new  eoil-p^ate  gage  eaa  be 
same  auxiliary  electronics  used 
coil  gage.  The  gage  consists  o 
wound  colls  aad  two  conducting 
ated  electronic  instrumentation 
coil  and  plate  is  embedded  in  s 
sensing  elemeat)  the  other  eoil 
externally  positioned  on  aa  adj 
mount  to  serve  as  a  refere^ice. 
of  operation  is  that  of  a  serie 
former  having  its  secondary  oon 
clrcuit-aull  balancing  system  t 
measurements  of  small  strains, 
be  made  close  to  boundaries  and 
exihibitiag  Bagnetic  properties 
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with  the  four- 
f  two  bifllarly 
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Tie  principle 
8  Adding  trans- 
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Measurements  can 

t^   materials 
(Author) 


AD-438  836 


DiT.   30 

OTS  price  $11.50 


Department  of  the  Navy,  Mashingto$,  D.  C. 

NAVIC  POL  INFORMATION  SYSTEM.   CAPABILITY  EX- 

PAMSION  FOR  CONSUMPTION  DATA,  PROOftAMMERS, 

USEES,  AND  OPERATORS  MANUAL. 

by  G.  Normaa,  C.  Bremer,  R.  Steelo' and  A.  Sawitz. 

31  Jan  64,  151p. 

ProJ.  44L003A 

NCSSA  119  Uaelastlfidl  report 

Descriptors!   (•Prograaming  (Computers), 
Haadbooks),  (aoata  processing  s|Btefls,  Informa- 
tion retrieval).  Fuel  oil. 


This  system  maintains  a  fil 
type/class  distinctions  in 
associated  consumption  fact 
rates  from  zero  thru  thirty 
duces  reports  displaying  Na 
and  Diesel  Fuel  requlremeat 
task  force,  fleet  and  total 
a  partioular  vessel  and  spe 
These  results  are  used  for 
Preposltloned  Nar  Reserve  S 
projecting  fuel  requirement 
distributioBs.  (Author) 


ors  for  alJ 
-two.  ^t  I 
Ty  Special 


e  of  a^  vessel 
the  Naty  with  the 
tot   all  knot 

also  pro- 
Fuel  Oil 
s  OB  aj type/class. 
Navy  basis,  given 
ed/tim^  distributioa. 
evaluation  of  existing 
took  liirels  aad  for 
s  for  Various  force 


AD-438  846 


Div.   30 

OTS  price  $4.60 


Army  Persoaael  Research  Office,  Oiilce  of  the 

Chief  Research  and  Development,  Nathington,  0. 

ABSTRACTS  OF  USAPHO  RESEARCH  PUBLICATIONS — FY 

1963. 

by  Emma  E.  Brown.  Oct  63,  36p. 

Army  ProJ.  2J024701A722}  2J024701A723 

APRO  TRN138  Unclassiflad  report 


Descriptors!   (•Scientific  resei 
Abstracts),  (^Abstracts,  ScientJC 
(•Personnel,  Scientific  researcN),  Images, 
Human  engineering.  Personnel  maj 
teaance,  Halntenancie  personnel. 


agement,  Main- 
iarf are. 


AD-439   014 


Div.      30 

OTS   price  $8.10 


Ohio   State  U. ,    Research   Foundation 
AN    ALGORITHM   FOR   SYNTHESIZING   NOR 
by   Donald  Theado.    28   Feb   64,    81p. 
1222   21 

Contract    AF33  616  7843,    ProJ.   4144 

Unclassifie 


Jch, 

(ic    research). 


Columbus. 
[iOGIC  CIRCUITS, 
Rept.    no. 

Task  4144O8 
report 


Descriptors!      ("Coirputer    logic,   jSynthesis), 
Digital    computers.    Circuits,    Netmorks, 
Transistors,    Switching   circuits. 


tmc 

ii 


The  problem  of  synthesizing  NOR  a.iici  NAND  logic 
diagrams  for  the  generation  of  logjiic  functions 
is    studied    and    a   techaique   is    presanted.      The 


synthesis    procedure   is    so   developed   that    it    caa 
be   carried   out   manually   or   by    using    a   digital 
computer.    (Author) 


AD-439  090 


Div.   30 

OTS  price  $2.60 


Technische  Hdchschule,  Munich  (Germany). 

ELF  INVESTIGATIONS. 

Summary  rept.  no.  1,  1  Apr  62-30  June  63, 

by  H.  L.  Konig.  30  June  63,  24p. 

Contract  AF61  052  603 

AFCRL  64  81  Unclassified  report 

Descriptors!   (•Magnetic  fields,  Measurement), 
(•Measuring  devices  (Electrical  and  elec- 
tronic). Magnetic  fields),  (•Time  signals. 
Generators),  Extremely  low  frequency,  Rhode 
Island,  Vest  Germany,  Synchronisation  (Elec- 
tronics), Clocks,  Transistors,  Mechanical 
drawings.  Recording  paper.  Earth,  Atmosphere, 
Instrumentation,  Trigger  circuits. 

Two  observation  stations,  6ne  In  Munich,  Germany 
and  the  other  In  Kingston,  R.  I.,  USA,  are  being 
used  to  observe  the  fluctuations  of  the  Earth 
magnetic  field  in  the  frequency  region  around  10 
cps.   A  time  mark  generator  herein  described  in 
detail  has  been  developed  for  the  purpose  of 
putting}  synchronised  time  marks  triggered  by  an 
ordinary  mechanical  clock  on  the  paper  tape 
records  with  a  precision  of  0.0002  to  0.0005. 
(Author) 


AD-439  200 


Div.   30 

OTS  price  $12.50 


Aerial  Measurements  Lab.,  Northwestern  Univ., 

EvanstOB,  111. 

TELEMETRY  AND  COMMAND  DESTRUCT  TECHNIQUES. 

Final  rept.  Mar  63-Mar  64, 

by  James  S.  Aagaard  aad  Rodney  J.  Schaid.  Feb  64, 

178p.  Memo  40I 

Contract  AF33  657  11001,  ProJ.  4107,  Task  410711 

AL  TDR64  52  Unclassified  report 

Descriptors:   (•Telemeter  systems,  Documen- 
t-ation).  Information  retrieval.  Indexes, 
Input-output  devices.  Research  program  admin- 
istration. Coding,  Programming  (Computers), 
Periodicals,  Punched  cards. 

The  Literature  Search  aad  Documentation  Plan 
phases  of  the  work  discussed  herein  were  con- 
ducted in  an  attempt  to  develop  a  system  of 
abstracted,  indexed,  and  advanced  telemetry  in- 
formation in  support  of  Air  Force  needs.   Review 
of  current  periodicals  was  conducted  simulta- 
neously with  the  development  of  formalized  pro- 
cedures for  reviewing,  abstracting  and  indexing. 
Approximately  1200  articles  and  technical  docu- 
ments were  reviewed  during  the  course  of  this 
work.   Their  information  was  abstracted  and  in- 
dexed using  a  Northwestern  University  modifica- 
tion of  the  Keyword-in-Context  (KNIC)  indexing 
system  for  the  IBM  709  computer  which  produced 
Keyword,  Bibliographic  and  Author  listings  at 
the  end  of  the  third  quarter.   The  values  of 
these  (approximately  5400  entries)  listings  has 
been  demonstrated  bv  their  use  on  a  QRC  (Quick 
Reaction  Capability)  trial  run  investigating  the 
state-of-the-art  of  preamplifiers  for  use  in 
telemetry  receiving  links.   (Author) 


AD-439  333 


Div.   30,  26 
OTS  price  $3.60 


RAND  Corp.,  Santa  Monica.  Calif. 

FUTURE  TRENDS  IN  AIR  FORCE  DATA  SYSTEMS, 
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Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


by  R.  L.  VanHora.   May  6*.  33p.   Rept.  no. 

Ra3924  PR 

Coatract  AF^9  638  700 

Unclassified  report 

Descriptors:   ('Data  processing  systems.  Air 
Force),  (•Manageaent  engineering.  Data  process- 
ing systens),  Electronics,  Scheduling,  Mainte- 
nance^  Models  (Siaulations) ,  Logistics;  Manage- 
■ent  engineering.  Job  analysis.  Computers. 

AD-439  345     DiT.   30,  25.  32 
•J        OTS  price  $17.00 
I     I 
Researcli  Lab.  of  Electronics.  Mass.  Inst,  of 
Tech.,  Cambridge. 
(No  title) . 

Quarterly  progress  rept.  no.  73. 
15  Apr  '64.  268p. 
Contract  DA36  039AMC03200E.  Grant  DA  SIG36  039 

616U 

Unclassified  report 

Descriptors:   ("Reports,  Scientific  research). 
Hagnetohydrodynamics.  Plasma  physics.  Acoustics, 
Geophysics,  Infrared  spectroscopy.  Radio 
astronomy.  Microwave  spectroscopy.  Molecular 
beams,  Communication  theory,  Speech  trans- 
mission. Biophysics.  Neurology,  Artificial 
intelligence. 


AD-439  418  Div.      30 

\  OTS   price   $10.10 

Computronics,    Inc.,    Teaneck,    N.    J. 

SIMULATION    SYSTEM    PROGRAMMING   DESIGN   MANUAL. 

Dec  63,  127p. 

Contract  N61339  1089 

NTDC  1089  1  Unclnssified  report 

Descrlptorsi   (»Simulation,  Programming  (Com- 
paters)),  (•Programming  (Computers),  Simula- 
tion), ("Des-ign,  Simulation),  Analysis,  Train- 
ing devices.  Systems  engineering.  Equations, 
Command  and  control  systems.  Digital  computers. 
Mathematical  models.  Dynamics,  Control. 


AD-439  524 


This  manual  treats  the  system-analysis  and 
puter-programming  problems  of  real-time  sys 
simulation.   The  topics  considered  are  appl 
to  system  simulation  for  design,  analysis, 
training  purposes.   Emphasis  is  placed  on  r 
time  applications  because  of  the  special  co 
straints  imposed  on  the  digital  computer  by 
time  use.   The  technical  discussion  covers 
cepts  and  techniques  applicable  to  a  broad 
of  simulation  problems.   System  analysis,  r 
time  digital  computer  systems,  mathematical 
models,  equations,  dynamics,  kinematic  and 
pirical,  input/output  prqgram  design,  contr 
program  design  nand  program  writing  are  amo 
technical  areas  covered.   Project  managemen 
control  are  treated  as  »  separate  topic.  (A 
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AO-439  439 


Div.   30.  t5 
OTS  price  $4.60 


Coordinated  Science  Lab.,  U..  of  Illinois.  Urbana. 

SPEED  INDEPENDENT  NOR  REALIZATIONS. 

by  Kenneth  E.  Batcher.  May  64,  48p.  Rept.  no.  R 

205 

Contract  0A23  D43AMC00073E 

Unciassified  report 

Descriptors:   ("Switchifg  circuits.  Sequences). 
(•Networks,  Sequential  •■alysis).  Set  theory. 
Sck«!daliog,  Mathematical  logic,  Delay  lines. 


Div.   30,  16 
OTS  price  $1.10 


Rand  Corp.,  Santa  Monica,  Calif. 
SEPARATING  RESEARCH  FROM  RESEARCH  AND  DEVELOP- 
MENT. 

by  David  Novick.  May  64,  9p.  Reptt  no.  P  2907 

Uaclaasifiad  report 

Descriptors:   (•Scientific  research.  Analysis). 
(•Penicillins.  History).  Budgets.  Costs, 
Research  program  administration. 


AD-439  617 


Div.   30 

OTS  price  $4.60 


Royal  Inst,  of  Tech.,  Stockholm  (Sweden). 

(No  title). 

Quarterly  progress  and  status  rept.  no.  13,  July- 

Sep  63. 

15  Oct  63,  43p.  Rept.  no.  STL  QPSR3  1963   , 

Contract  DA91  59IEOC3O8O5  Grant  AF  E  OAR63  55 

AFCRL  64  15  Unclassified  report 

Descriptors:   (•Speech,  Analysis),  (•Spectrum 
analyzers.  Speech),  Sweden,  Great  Britain, 
Frequency,  Acoustics,  Photographs. 

A  general  study  of  Swedish  and  English  speech 
material  has  started  with  a  view  of  collecting 
a  representative  set  of  spectrograms  and  supple- 
mentary acoustic  records  of  a  selected  set  of 
vowel  and  consonant  allbphones.   The  analysis 
is  confined  to  the  frequency  range  0-4800  c/s 
and  the  original  Sonagrams  were  taken  at  a  scale 
of  2  cm  per  kilocycle.   The  time  scale  is  con- 
sistently calibrated  with  respect  to  the  ex- 
plosion phase  of  the  release.   (Author) 


AD-439   624 


Div.      30 

OTS    price    $2.60 


Naval   Ordnance  Lab.,    Nhite  Oak,    Nd. 

THE    EQUILIBRIUM   TENPbRATURb   PROBE.       A   DEVICE    FOR 

MEASURING   TEMPERATURES    IN   HYPERSONIC   BOUND  \8Y 

LAYERS. 

by  James  E.  Danberg.  4  Dec  61,  25p. 

NOL  TR61  2;  ARRI46     Uncl3ssified  report 

Descriptors:   ('Hypersonic  wind  tunnels. 
Temperature  sensitive  elements),  (•Thermo- 
couples, Hypersonic  flow).  Conical  bodies. 
Boundary  layer.  Surface  temperatures.  Design, 
Turbulent  boundary  layer.  Temperature. 
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temperature  probe 
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(Author) 
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AD-439   664 


Div.      30,    8 
OTS    price  $5.60 


Remington  Rand,    Univac.    Div.,    Sperrtj  Rand   Corp., 

Philadelphia.    Pa. 

SYNTHESIS   OF  LOGIC   FUNCTIONS  ON   AN    (t^RAY  OF 

INTEGRATED  CIRCUITS, 

by  L.    M.    Spandorfer    and   J.    V.    Hurph^^    31    Oct   63, 

56p.    Rept.    no.    SRI 

Contract    AF19   628   2907,    ProJ.    4645,    task  464504 

AFCRL   63    528  Unclassified   report 

Descriptors:      (•Computer   logic,    S;'|ithesis}, 


Circuits,    Design,    Gates    (Circuits 
(Simulation),    Switching   circuits, 


This    paper   considers    the   problem   of 

large-scale    logic   on    an    array   of  mi 

with    particular    attention   to   topolo 

arising    from   the   interconnection    an 

problems.      The   results    are    applicab 

conductor,    thin-film,    and   hybrid   mi  ;troclrcuits. 

( Author) 
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AD-438    143 


Div.      31 

OTS   price  $1.25 


Stanford   Research    last.,    Menlo  Park 

DEVELOPMENT   OF   AUTOMATICALLY   HARDEN: 

MOUNTS. 

Final    rept. , 

by   S.    K.    Oleson   and   J.    J.    Eige.      Sep 

Contract   N0bs86699.    SRI   ProJ.    PH04I 

SFOI3    11    01.    Task    1358 

Unclassified 


Calif. 
NG   SHOCK 


63,    49p. 
ProJ. 

report 


Descriptors:   (•Ship  auxiliary  equipment.  Vi- 
bration isolators),  (•Vibration  isolators. 
Physical  properties),  (•Underwatet  explosions. 
Vibration  isolators),  (•Fluids,  V  bration  iso- 
lators), (*Electrical  properties,  fluids). 
Electric  fields,  Silicon  compoundii;  Dioxides, 
Gels,  Piezoelectric  transducers,  Voltage.  Exci- 
tation, Plasticity,  Shear  stressei 


Initial  applied  research  was  co 
a  means  of  temporarily  placing 
in  a  hard-mounted  posture  durin 
The  approach  is  based  on  the  us 
electrically  active  fluids  whic 
semisolid  when  an  electric  fiel 
make  the  action  entirely  automa 
field  is  supplied  by  piezoids  t 
by  the  shock  wave  produced  by  a 
applied  research  consisted  of  t 
tasks:  (I)  design  of  suitable  e 
damping  mechanisms  based  on  the 
electric-fluids  now  available; 
piezoelectric  ceramics  to  suppl 
field  required  by  a  given  elect 
based  on  the  acoustic  energy  av 
shock  wave;  and  (3)  constructio 
an  electrohydraulic  device  demo 
all  principles  of  an  automatica 
to-hardening)  shock  mount  syste 
tion  showed  that:  (1)  electrohy 
be  designed  to  meet  the  require 
shock  mount  systems  (0  to  2.000 
(2)  electrohydraulic  dampers  fo 
systems  (2.000  to  10.000  lb  sta 
further  study  and  compromises  i 
ble  space  which  can  be  allotted 
the  viscous  damping  inherent  in 
(c)  the  electrical  energy  requi 
(Author) 
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AD-438  811 


Div.   31,  2 

OTS  price  $11.50 


McDermott  (J.  Ray)  Co.,  Inc.,  New  Orleans,  La. 
FEASIBILITY  STUDY  OF  A  FLOATING  OCEAN  RESEARCH  & 
DEVELOPMENT  STATION  (FORDS).   VOLUME  I. 
Phase  1A  rept. 
1  Apr  64,  1». 
Contract  NBy37640 

Unclassified  report 

Descriptors:   ("Barges,  Oceanographic  equip- 
ment), ("Floats,  Oceanographic  equipment). 
Structures,  Hoists,  Oceanology,  Transducers, 
Floatino  docks.  Piers,  Stability,  Handling, 
Cables  (Mechanical),  Wire,  Measurement,  Hydrau- 
lic systems.  Cost,  Steel,  Pipes,  Feasibility 
studies. 
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*D_^38  812     Div.   31 

OTS  price  $18.50 

McDermott.  J.  Ray.  and  Co..  Inc..  New  Orleans.  Li 

FEASIBILITY  STUDY  OF  A  FLOATING  OCEAN  RESEARCH 

AND  DEVELOPMENT  STATION  (FORDS),  VOLUME  II, 

PHASE  1A. 

1  Apr  64,  298p. 

Contract  NBy37640 

Unclasrified  report 

Descriptors:   (•Barges,  Oceanographic  equip- 
ment). Hoists,  Floats,  Floating  docks.  Struc- 
tures, Supports.  Power,  Fuels,  Nater.  Storage, 
Wind.  Hydrostatics,  Motion.  Marine  surface  pro- 
pulsion. Housing,  Personnel,  Design,  Air  condi- 
tioning equipment.  Pipes,  Anchors  (Harine). 
Ship  structural  components.  Costs,  Piers, 
Mechanical  drawings. 


AD-438  813 


Dir.   31,  2 

OTS  price  $14.50 


McDermott  (J.  Ray)  Co.,  Inc.,  New  Orleans,  La. 
FEASIBILITY  STUDY  OF  A  FLOATING  OCEAN  RESEARCH 
AND  DEVELOPMENT  STATION  (FOKDS).  VOLUME  III. 
Phase  1A  rept. 
1  Apr  64.  It. 
Contract  NBy37640 

Unclassified  report 

Descriptors:   ("Floats,  Oceanographic  equip- 
ment), (*Barges,  Oceanographic  equipment). 
Hoists,  Cables  (Mechanical),  Bibliographies, 
Load  distribution.  Ocean  currents.  Tensile 
properties.  Hulls  (Marine),  Hydrostatics,  Sta** 
bility.  Mot-ion,  Moments  of  inertia,  Nater 
waves.  Roll,  Force  (Mechanics),  Moments,  Ocean 
waves.  Piers,  Pressure,  Oceanology,  Feasibill«* 
ty  studies. 


AD-438  814 


Div.   31 

OTS  price  $13.00 


/ 


McDermott.  J.  Ray,  and  Co.,  Inc.,  New  Orleant,  La. 
FEASIBILITY  STUDY  OF  A  FLOATING  OCEAN  RESEARCH 
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Division  31  -  SHIPS  AND  MARINE  EQUIPMENT 


AND  DEVELOPiENT  STATION  (FORDS).   PHASE  1A. 
Snaaary  rept. 
1  Apr  6^.  186p. 
Contract  NB]r376^0 

Onclattif led  report 

Detcriptorat   ('Barges,  Oceanographic  equip- 
■ent),  (•Floats,  Structures),  (•Hoists,  Fea- 
sibility studies).  Supports,  Piers,  Transducers, 
Electric  cables,  Neight,  Handling,  Cables  (Me- 
chanical). Pipes,  Wind,  Hydrostatics,  Motion, 
Ocean  waves.  Underwater  sound,  Costs.  Tests. 
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AD-438  854 


Div,   31,  6 
OTS  price  $2.60 


David  Taylor  Model  Basin,  Washington,  D.  C. 

EXPERIMENTAL  DETERMINATION  OF  PRESSURE  AND 

STRAIN  ON  THE  BOM  SONAR  DOME  OF  USS  BARRY 

(DD  933). 

by  Louis  A.  Becker.   Jul  60,  23p. 

DTMB  1395  Unclassified  report 

Descriptors:   (•Soaar  doaes.  Stresses), 
Motion,  Destroyers,  Pressure,  Tests,  Strain 
(Mechanics),  Measureaent. 

Measurepents  were  aade  on  the  bow  sonar  doae  of 
USS  BARRY  (DD  933)  during  full-scale  trials  to 
deteraine  the  pressure  loadings  on  and  struc- 
tural response  of  the  doae.   These  aeasureaents 
are  correlated  with  ship  aotions  and  sea  states. 
The  aaxiaua  stress  aeasured  in  the  doae  struc- 
ture was  13,500  psi,  coapression.   The  aaxiaua 
pressure  observed  during  the  trials  was  42 
psi.   Both  the  aaxiaua  pressure  and  the  aaxiaua 
stress  occurred  during  a  slaa  in  a  State  6  sea. 
In  this  sea  condition  acceleration  at  the  bow 
reached  ±1.1  g,  and  the  pitch  was  as  high  as  ±5 
deg.   Froa  the  aeasured  strains  in  the  hull,  a 
aaxiaua  aidships  bending  stress  of  18,750  psi 
tension  and  a  aaxiaua  quarterpoint  shear  stress 
of  3400  psi  were  deterained.   The  aeasureaents 
show  the  doae  to  be  adequate  to  withstand  the 
^tresses  resulting  froa  all  aaneuvers  conducted 
during  the. trials.   (Author) 


AD-439  207 


Dlv,   31  . 

OTS  price  $7.60 


David  Taylor  Model  Basin,  Washington,  D.  C.  ^ 
CALCULATED  NORMAL  MODES  AND  NATURAL  FREQUENCIES 
OF  NS  SAVANNAH,  INCLUDING  SPRUNG  MASS  CONSIDERA- 
TION OF  THE  CONTAINMENT  VESSEL, 
by  John  T.  Cuaaings.  Mar  64,  80p. 
DTMB  1787  Unclassified  report 

Descriptors:   (•Merchant  vessels,  Nuclear 
powered  vessels).  (•Nuclear  powered  vessels. 
Merchant  vessesl),  (•Vibration,  Nuclear 
powered  vessels),  cargo  ships.  Frequency, 
Matheaatical  analysis.  Models  ( Siaulations) , 
Prograaaing  (Coaputers),  Ship  structural  coa- 
ponents,  Deforaation,  Shear  stresses.  Springs. 
Machinery.  Tables. 
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AU-439  208 


uiv.   31 

OTS  price  l3-60 


David  Taylor  Morfel  Basin,  Washington,  D.  C. 

HYUROSTATIC  PRESSURE  TESTS  OF  A  RING-STIFFENEU 

CYLINUER  OF  OVAL  CROSS  SECTION  (MAJOR-TO-MINOR 

AXIS  RATIO  OF  1.5). 

by  Williaa  P.  Couch.   Mar. 64,  36p. 

Proj.  S  F013  03  02 

UTMB  1783  Unclassified  report 

Descriptors:   ('Stiffened  cylinHers,  Subaarine 
hulls),  (•Subaarine  hulls,  Stiffeneif  cylinders), 
(•Ballistic  aissile  subaarines.  Stiffened 
cylin'lers),  Rings,  Hydrostatic  pressure,  Model 
tests,  Stresses,  Structural  shells.  Pressure 
vessels.  Failure  (Mechanics). 

Test  results  of  a  ring-stiffened  oval  cylinder 
indicate  that  the  use  of  the  local  radius  of 
curvature  ani  diaensions  of  the  oval  cylinder 
in  a  solution  for  a  ring-stiffened  circular 
cylinder  will  not  yield  good  predictions  for  the 
deforaations  an^*  stresses.   Based  on  the  collapse 
strength  of  the  aodels  tested,  it  appears  that 
an  oval  cylinder  designed  for  deep-depth  opera- 
tion is  a  very  inefficient  structure  coapared 
to  a  circular  ring-stiffened  cylinder  of  the 
saae  weight-d isplaceaent  ratio.   The  critical 
stresses  were  found  to  be  auch  higher  for  the 
ring-stiffened  oval  cylinder  tested,  than  for 
those  of  an  equivalent  circular  cylinder  based 
on  the  same  radius  of  curvature.   It  was  also 
found  that  tubes  or  struts  placed  parallel  to 
the  ainor  axis  of  the  oval  cross  section  appre- 
jciably  reduced  the  aagnitude  of  the  critical 
stresses.   (Author) 


AD-439  291 


Div.   31 

OTS  price  $8.60 


Marine  Engineering  Lab.,  Annapolis,  Hd. 

GUIDE  FOR  STRUCTUREBORNE  MACHINERY  NOISE 

MEASUREMENTS, 

by  David  L.  Whalen.  1  May  64.  95p. 

Unclassified  report 

Descriptors:   (•Machines,  Noise),  (•Noise, 
Measureaent),  Instruaentatioa,  Transducers, 
Calibration,  Magnetic  tape.  Recording  systeas, 
Analysis,  Aaplifiers,  Corrections,  Vlbratioa, 
Frequency,  Errors,  Experiaental  data, 
Acctleroaeters. 

This  guide  presentsthe  necessary  inforaatloi 
required  to  aake  aachinery  noise  aeasnreaeits 
with  a  high  degree  of  confidence.   Airborne 
noise  aeasureaents  will  not  be  included,  since 
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inforaation  coneernlng  these  aeasuif^aents  is 
volnainous  and  aay  be  found  in  aany  publications. 
Structureborae  (solidborae)  noise  atasureaents 
will  be  the  priae  interest,  and  the  best  state 
of  the  art  techniques  of  aeasureaeqt  and  analysii 
will  be  directed  toward  the  techni 
engineer.  (Author) 


AD-439  588 


DiT.   31 

OTS  price  |2.60 


: an  and 


David  Taylor  Model  Basin*  Washingtoln,  D.  C. 

EXPLORATORY  INVESTIGATION  OF  NONWELDED  PRESSURE 

HULLS  FOR  HYDROSPACE  VEHICLES,      |i 

by  Arthur  C.  Macurdy.   Mar  64,  24p. 

ProJ.  S  R011  01  01 

DTMB  1762  Unclassified 


Descriptors:   (•Sab«^rlna  hulls, 
pressure).  Stiff ened* cylinders , 
vessels.  Rings,  Alaalnua  alloys, 
alloys,  Steel,  Plastics,  Glass, 
(Mechanics),  Joints,  Cylindrical 
Model  tests. 
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AD-438  025     Div.   32 

OTS  price  II.60 
Minnesota  Univ.,  Minneapolis. 
THE  SERVICE-RELATED  EXPERIENCE  OF  A 
JUVENILE  DELINQUENTS.  II.  A  REPLI 
LARGER  SAMPLE  IN  ANOTHER  STATE, 
by  Merrill  Roff.  Dec  63,  15p.  Rep 
Contract  DA49  007MD2015.  PHS  Grant 

Unclassified 
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AD-438  177 


Div.   32.  20.  16 
OTS  price  $22.25 


Lockheed  Aircraft  Corp.,  Sunnyvale,  Calif. 

RADIATION  EFFECTS  UPON  EXPERIMENTAL  ANIMALS   MAN 

AND  PLANTS:   AN  ANNOTATED  BIBLIOGRAPHY.  VOL  II.  ' 

H-Z, 

coap.  by  Jack  B.  Goldaan.  Jan  63,  441p. 

Rept.  no.  5  10  62  54;  SB  62  60 

Unclassified  report 

Descriptors:   (•Bibliographies.  Radiation 
effects),  (•Radiation  effects,  Bibliographies) 
Aniaals,  Man,  Plants,  Therapy,  Food,  Toxi- 
city. Rediation  sickness.  Histology,  Diagnosis. 


AD-438  178 


Div.   32,  20,  16 
OTS  price  $22.25 


Lockheed  Aircraft  Corp.,  Sunnyvale,  Calif. 

RADIATION  EFFECTS  UPON  EXPERIMENTAL  ANIMALS,  MAN, 

AND  PLANTS:   AN  ANNOTATED  BIBLIOGRAPHY.   VOL.  1. 

A-L, 

coap.  by  Jack  B.  Goldaann.  Jan  63,  440p.  Rept. 

no.  5  10  62  54;  SB  62  60 

Unclassified  report 

Descriptors:   (•Bibliographies,  Radiation 
effects),  («Radiation  effects,  Bibliographies), 
Man,  Aniaals,  Plants,  Food,  Radiation  sick- 
ness. Therapy,  Diagnosis,  Whole  body  irradia- 
tion. Sensitivity,  Biocheaistry,  Toxicity. 

s  annotated  bibliography  is  coa- 
not  exhaustive.   The  2203  ref- 
the  voluae  of  literature  avail- 
and  foreign  languages  (June  196I- 
e  sequential  order  indicated  by 
al  doses,  genetic  effects,  ill- 
e  of  life  span  are  soae  of  the 
ich  are  identified  with  the  ex- 
Is,  nan  and  plants.   An  author 
d.   (Author) 


AD-438  417  Div.      32,    30 

OTS  price   $3.60 

Inforonics    Inc..    Maynard,    Mass. 

TEXT   REPORTING   AND   EDITING  DEVICE. 

Final  rept. , 

by  Williaa  R.  Nugent.   Apr  64i  32p. 

Contract  AF30  602  3O88,  ProJ.  4594.  Task  459402 

RAOC  TDR64  31  Unclassified  report 
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AD-^38  920 


Div.   32 

OTS  price  $9.10 


Georgetown  Univ.,  Washington,  D.  C. 

THE  ROLE  OF  THE  INDONESIAN  ARMY  IN  POLITICS. 

by  Williaa  E,  Pickens,  III.  17  Feb  64,  102p. 

OJiclaaaified  report    / 
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Matter'*  thesis. 

Descriptors:   (*lBdoBesia,  Military  governaeat). 

Tkls  stvdy  is  an  atteapt  to  widen  the  knowledge 
in  this  area  and  to  stiaulate  further  research 
in  regard. to  the  ■l.litaries  of  the  underdeveloped 
areas.   The  author  has  atteapted  to  analyze  the 
perforaance  of  the  aray  In  Indonesia,  its  past 
role  and  possible  future  role.  (Au.thor) 


AD-A39  204 


DiT.   32 

OTS  price  $10.10 


Electroaagnetic  Coapatibility  Analysis  Center, 

Annapolis,  Md. 

ECAC  THESAURUS  OF  KEYWORDS, 

by  R.  A.  Lambert,  J.  E.  Farrell  tnd  D.  L.  Flyna. 

1st  ed.  Sep  63,  123p.  TM  X04.2A1 

Unclassified  report 

Descriptors:   (•Vocabulary,  Radio  interfer- 
ence), (•Electronics,  Indexes),  (»Subject 
indexing.  Electronics),  Engineering,  Fre- 
quency, Matheaatical  aodels,  Coaputers,  Radio- 
frequency,  Hadiof requency  interference.  Radar 
interference. 
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Descriptors:   (•Econoaics,  Optiaisation) , 
Matheaatical  aodels,  Set  theory,  Dynaaic 
prograaaing,  Linear  systeas,  Production, 
Costs,  Manageaent  planning. 
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AD-439  340 


Div.   32,  20 
OTS  price  $3.60 


Radiation  Effects  Inforaation  Center,  Coluabus, 

Ohio. 

ABSTRACT  NO.  23419  TO  23508.   PART  I. 

Monthly  accession  list,  1-30  Apr  64. 

10  May  64,  35p.   Rept.  no.  AL  74 

Contract  AF33  615  1124 

Unclassified  report 

Descriptors:   (•Abstracts,  Radiation  effects), 
(•Radiation  effects.  Abstracts),  (•Indexes, 
Radiation  effects),  Materials,  Metals,  Ceraaic 
aaterials,  Polyaers,  Inorganic  coapounds. 
Electronics,  Space  environaental  conditions. 


AD-439  234 


Div.   32,  15 
OTS  price  |5.60 


California  Univ.,  Berkeley,  Center  for  Research 

in  Manageaent  Science. 

DYNAMIC  PROGRAMMING  OF  ECONOMIC  GROWTH, 

by  Roy  Radner.  Feb  64,  54p.  Kept.  no.  TR17 

Contract  Nonr22277,  Proj.  NR047  029 

Unclassified  report 

Descriptors:  (•Econoaics,  Dyaaaic  prograa- 
aing). Growth,  Matheaatical  aodels.  Theory, 
Equations,  Theoreas,  Matheaatical  analysis. 

A  class  of  probleas  of  optlaal  econoaic  growth  is 
foraulated  in  teras  of  the  functional  equation 
approach  of  dynaaic  prograaaing  (Bellaan,  1957). 
A  study  is  aade  of  the  continuity  and  concavity 
properties  of  the  state  valuation  function,  i.e., 
the  function  indicating  the  aaxiaua  total  dis- 
counted welfare  (utility)  that  can  be  achieved 
starting  fraa  a  given  initial  state  of  the 
econoay.   Under  suitable  conditions  this  function 
is  characterized  by  a  certain  functional  equa- 
tion.  Both  the  cases  of  a  finite  and  an  infinite 
planning  horizon  are  treated,  the  latter  case 
being  discussed  under  the  assuaption  of  constant 
technology  and  tastes.   Here  iteration  of  a  cer- 
tain transforaation  associated  with  the  func- 
tional equation  is  shown  to  provide  convergence 
to  the  state  valuation  function.   Exact  solutions 
are  given  for  the  case  of  linear-logrithaic  pro- 
duction and  welfare  functions.   (Author) 


AD-439  235 


Div.   32,  30,  26 
OTS  price  $5.60 


California  Univ.,  Berkeley. 

OPTIMAL  GROWTH  IN  A  LINEAR-LOGARITHMIC  ECONOMY 

by  Roy  Radner.   Apr  64.  58p.  Technical  rept. 

no.  18 

Contract  Nonr22277,  ProJ .  NB047  029 

Onelassiflad  report 


AD-439  355 


Div.   32.  20 
OTS  price  $2.60 


Radiation  Effects  Inforaation  Center,  Coluabus. 

Ohio. 

MONTHLY  ACCESSION  LIST,  COORDINATE  INDEX,  PART 

II.   ACCESSION  LISTS  FROM  OCTOBER  1,  1963  TO 

APRIL  30  1964. 

10  May  64,  23p. 

Onclatiified  report 

Descriptors:   (•Radiation  effects.  Indexes), 
(•Indexes,  Radiation  effects),  Sources, 
Materials,  Radiation  measureaent  systeas. 
Mechanical  properties,  Gaama  rays.  Electrons, 
Fast  neutrons.  Nuclear  particles.  Positrons, 
Protons,  Ultraviolet  radiation,  Heliua, 
Deuterons,  Alpha  particles.  Electroaagnetic 
waves.  Thermal  neutrons. 


AD-439    373 


Div.      32 

OTS  price   $1.60 


RAND  Corp.,    Santa    Monica,    Calif. 

INCENTIVES   AND    R&O   CONTRACTING, 

by  Thoaas   K.    Glennan,    Jr.    Mar   64.    15p.    Rept.    no. 

P2887 

Unclassified  report 

Presented  at  the  Second  Seal-annual  AFSC  Research 
and  Technology  Division  Procureaent  Manageaent 
Seainar,  18-20  Mar  64.  Santa  Monica,  California. 

Descriptors:   ("Research  prograa  adainistratioi, 
Procureaent),  (•Procureaent,  Personnel), 
Manageaent  engineering,  Scheduling,  Departaent 
of  Defense. 
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33.    TRANSPORTATION 


AO-438  146 


Div.   331 
OTS  pric^ 


$1.50 


California  U. .  Los  Angeles. 

TECHNICAL  STUDIES  IN  TRANSPORTATIOI I 

TION  COST  FINDING. 

by  Richard  N.  Faraer.   Dec  63.  52p 

63  65 

Contract  Noar23307 

Unclasslfle< 

Descriptors:      (•Transportation. 
(•Costs.    Models    ( Siaulatlons) ) , 
studies.    Test   aethods.    Cargo,    Op 
Analysis,    Tiae,    Design. 
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OTS  price  $10.50 
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Radio  Corp.  of  Aaerica,  Burlington   ..... 

INVESTIGATION  IN  DESIGN  OF  MAINTENiifjCE  FACILITY 

FOR  AN/TSO-47.  [ 

by  Jaaes  J.  Lauginiger,  Gerald  E.  burette  and 

Herbert  W.  Varley.  Jan  64,  137p.  •  i 

Contract  AF19  628  490 

ESD  TDR64  198         Unelassifiei  report 

Descriptors:   (•Air  traffic  contHl  systeas. 
Maintenance).  Radar  antennas,  Co^dunication 
systeas.  Radar.  Analysis.  Malntaibabillty, 
Reliability,  Tests.  Navigation.  C|iidance. 

This  report  analyzes  and  discusses  reliability, 
aaintainabllity  and  AGE  reports  in  anticipation 
of  assuring  adequate  support  for  an  extended  de- 
ployaent  froa  30  days  to  90  days.   tt  analyzes 
the  current  available  test  data  to > coapleaent 
the  aaintenance  facility  with  addiilonal  test 
equlpaent  and/or  spare  parts  to  pruduce  a  acre 
effective  aaintenance  facility  for  the  systea. 
The  AN/TPS-35  and  AN/TPN-14  subsysjeas  and  the 
associated  aicrowave  links  are  invittigated  for 
feasible  auto-test  aonitoring.   (Author) 


TRANSPORTATION  -  Division  33 


AD-438  235 


Div.   33.  1.  30 
OTS  price  $6.40 


Merz  OivisloB-Merz  Chaabers  Corp..    Indianapolis, 

iBd. 

INSTRUCTION  MANUAL  FOR  FLIGHT  PROGRESS  STRIP 

LOADER  TYPE  II. 

Nov  63,  64p. 

Unclassified  report 

Descriptors:   (•Air  control  centers,  Data 
procetslBg  systeas),  (•Data  processing  systeas. 
Instruction  annuals).  Display  systeas,  Instru- 
aentation.  Air  traffic  control  systeas.  Air 
traffic,  Autoaation,  Operation,  Safety,  Con- 
figuration. Clutches.  .Safety,  Processing, 
Nylon. 
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AO-438  915 


Div.      33,    28 
OTS    price  $8.10 


Pittsburgh  U. ,  Pa. 

REGRESSION:       AN    ANALYTICAL    AID    FOR    THE 
ADMISSION   OF   MASTER'S    DEGREE    CANDIDATES, 
by  Harry  Wayne  Larabee.    1964,    85p. 

Unclassified    report 

Descriptors:      (•Persomlity,    Aniljrsis), 
(•Education,    Operations    research),    Achieve- 
aent    tests.    Aptitude   tests.    Students,    Classi- 
fication,   Selection,    Tables,    Matheaitical 
analysis.    Leadership. 
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ATHOSPHCPE 

INFPAPCO  PAOIATION 
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TION  OF  ATHOSPHCPIC  OZONC  FPO" 
THE  ABSOPPTION  AND  CHISSION 
OF  THC  «,4  nlCPONS  BAND, 

A0-1IB  111  OlV,    2 

ATnOSFHCPE 

OIONC  .   „ 

PCSULTS  OF  OBSEPVATIONS  ON 
ATHOSPHCPIC  OZOMC  BY  THC 
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OPCPATION. 
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ANTISCNS  •  ANTIBOOieS 
SHiaCLLA  FlCXNCPI 

bactcpiolosical,  mnuNOLoeicAL 

ANO  VIPAL  STUDIES  ON  PCCTAL 
nuCUS  IN  FNTCPIC  INFCCTIONk 
ISHI6CLL0SIS,  SALHONCLLUSIS, 
PATHOCLNIC  COLI   INFCCTIONS 
ANO  VIPAL  CNTCPIC  INPCCTIONSl, 
^D-*JB  T1J  01 V,    14 

antiWain  ACCNTB 

PLASTIC  COATINCS 

THC  OCVCLOPnCNT  ANO  CVALUATION 
OF  HCAT-PFStSTANT ,  P A  I N-CPOS I «N<PC> 
SISTANT  COATINGS. 

AD-<)1«  ••«2  OIV.    10 

ANTISUBHAPINC  AtPCPAPT 
IGNITION  SYSTCnS 

EVALUATION  OF  THC  BPCAKCPU'SS 
HIGH.FPCOUCNCY  IGNITION 
SYSTCn  IN  THC  P-IB20-.B2A 
nODCL  CNGINC  INSTAkLCD 
IN  THC  S-tO  AIPPLANE, 

A0-11P  111  D|V,    2» 

APHINC  DEVICES 
PPOJECTILCS 

ANALYSIS  AND  DESIGN  POTAPY-TTPC 
SCTBACK  LEAP  S*A  NCChANISHS, 

AO-^l*  IIT  DIV,   21 

APHY  COUI'HrNT 
SPECIFICATIONS 

PCFCNENCE  MANUAL  ON  TENTAGC, 


A«IALLY  SYPHCTPIC  FLO« 
HAThCHATICAL  nODCLS 

TPO  OinCNSIONAL-«P  AIIALLY  SYHnC* 
TPIC  PCAL  GAS  FLOPS  BY  THE  nCTHOO 
OF  ChAPACTCPISTICS.    'APT   IV. 
NONCeuILlBPlun  FLOP  PCSCAPCH, 

AO-iija  241       OIV,  «. 

BACTCPI A 
CCNETICS 

OCNITIC  AND  BIOCHCNICAL  STUDIES 
ON  THC  CCLL-FPCE  FOPHATION 

OF  tpyptophan  synthctase 

IN  ESChSPICHIA  COLI. 

AD-'<1«  071  OIV.    1* 

BACTEPI A 

INHIBIT  ION 

STUDIES  ON  THE  NODE  OF  ACTION 
OF  ANTISACTCPIAL  0*U«S, 

AD-11P  fi  DIV,    14 

STUDIES  ON  THE  noOE  OF  ACTION 
OF  ANTIBACTEPt AL  OMUSS, 

AD-OIS  SHX  OIV,   |4 

BACTENIA 

INTESTINES 

COPPClATION  BETBCEN  fUSCBPTIBlLITV 

to  opal  infection  ano  intestinal 
bactcpial  flopa  in  thc 
inbpcd  house  stpains  paiseo 

BY  BPQTMCP  SISTER  HATINttS 
IN  OU*  LABOPATOMT, 
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(SPITZENLANOI . 
AD-*!*  2li 


DIV, 


AO-*JS  DOS 


DIV. 
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ATnOSFHCPC 

PECOHBINATION  PEACTIONS 

THEORETICAL  CALCULATION  OF 
CPOSS-SECTlQNS  OF  inpOPTANCE 
TO  ATnOSPHEPIC  DEIONIZATION, 

AO-01*  12*  DIV.   2S 

ATnOSFHEPC  HOOCLS 
CLOUDS 

FOPBIOetN  PCCIONS  FOP  THE 
FOPHATION  OF  CLOUUS  IN 
FOPn«T|ON  OF  CLOUDS  |N 
A  PLANCTAPY  ATnOSPHENC, 

AO-'IM  214  OIV,    2 

ATHOSFhCPIC  HOTION 
AIP  HASS  ANALYSIS 

SATCLLITC  PHOTOGRAPHY  AS 
A  nCANS  OF  EVALUATING  THE 
EOUATIONS  OP  VERTICAL  HOTIOM. 

AD-11B  VIS  DIV,   i  . 

ATMOSPHERICS 
PHTSICS 

STUDIES  IN  THE  PHYSICS  OF 
ROUGHLY  DISPERSED  AEROSOLS, 

AD-11*  010  DiV,    2i 

ATOMS 

PHYSICAL  PROPERTICS 

SOLUTIONS  OF  THE  THOnAS-PERn I 'O I R AC 
STATISTICAL   HODEL  OF  ATOMS, 

AO-tlB  111  DIV,    20 

ATOMS 

STATICAL  ANALYSIS 

SOLUTIONS  OF  THC  THOMAS-PCRni 'O IRAC 
STATISTICAL   MODCL  OF  ATOMS, 

a5-11P  ••I*  DIV.    20 

ATTCNTION 

SCNSORY  DFPRIVATION 

PIONEER  Vi.    VIGILANCE  AS 
A  FUNCTION  OF  SCNSORY  DtPRIVAT|ON 
AND  SOCIAL  ISOLATION, 

AD-tJ*  111  OIV.    2B 

ATTITUDC  CONTROL  SYSTEMS 
MANNED  SPACECRAFT 

APPLICATION  OF  HIGH  MOMCNT-PROOU- 

ciNC  tcchnioues  for  control 

OF  A  MANNFD  SPACE  VEHICLE. 

AD-«1*  2UI  DIV.    II 

ATTITUDES  .    1 

ANALYSIS 

RATINGS  BY  OFFICER  GROUPS  I 

OF  IMPORTANCE  AND  OBT A  I  NAB  I L I TY 
OP  SELCCTFO  JOB  CHAPACTCPISTICS. 
A0-11T  «S<)  DIV.    2B 

AURORAC 

CLCCTRONS  I 

IMPKOvrnCNT  OF  PHOTONULTIPLICR 
PCSPONSC  ANO  OCVCLOPnCNT 

OF  A  DEVICC  FOR  nCASURCnCNT  I 

OF  KCV  AURORAL  CLCCTRONS. 

AO-<llB  127  DIV.    21         I 

AUTONATION 

COnnUNlCATION  SYSTCNS 

INFORMATION  STSTCnS  IHTCBRATIOH, 
AD-<ISa  ••2*  DIV.    S 

AUTONOMIC  NCRVOUS  SYSTCM 
BRAIN 

PCSCAPCH  ON  BRAIN  STEM  MECHANISMS 
REGULATINS  AUTONOMIC  ACT|V|T|SC, 
AO-'llB  410  DIV,    |4 

AVIATION  PEPSONNCL 
MOT  I  VAT  ION 

SEPARATION  OF  AVIATION  OPFICER 
CANDIDATES  FROM   CAOCTS 
FOR  PuR'OSCS  OF  PPCDICTINB 
VOLUNTARY   •ITNORARALS. 

A0-11B  4i«  6|V.    IB 


BACTCRI0PHA6CS 

CHEHICAL  ANALYSIS, 

GENETIC  ANALYSES  OF  H 1 CROORGAN I SH 
BY  nIxeO  INFECTION  OF  ACTIVE 

PHAGE  PARTICLES  AND  PHAGE 
OR  BACTERIAL  DNA. 

AD-ll*  044  DIV.    I* 

BACTERIORHAGCS 
CULTURE  nFOIA 

GENETIC  ANALYSIS  OF  M I CROORGANIflH 
BY  nIxEO  INFECTION  OF  ACTIVE 
PHAGE  PARTICLES  AND  RHAGC 
OR  BACTERIALDNAi 
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PARTICLES 

GENETIC  ANALTSIS  OF  M I CROORSAN I SM 
BY  MIXED  INFECTION  OF  ACTIVE 
PHA6C  PAPTICLCS  AND  PHAGE 
OR  BACTERIAL  DNA, 

AO-RI*  04S  OIV,   14 

BAINITC 

nCCHANlCAL  PPOPCRTICS 

PpOPEPTlES  OF  ULTRA-HIGH 
STRENGTH  BAINITIC  STRUCTURES, 
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BAINITE 

TRANSFORMATIONS 

THCRHOMCCHANICAL  TREATMENTS 
APPLIED  TO  ULTRAHIGH  STRENGTH 
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BALL  BEARINGS 

•■"•TiJtJiSSc  OF  LUBRICATION 
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CONTACTS. 
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■ALL  BEARINGS 

MOUNTING  BRACKETS  „  „. 

INVESTIGATION  OF  SCLF-Al I 6N I N« 
BEARING  MOUNTINGS  FOR  SPACE 


OPERATION, 
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AXIS  RATIO  OF  I. SI . 

AD-<I1*  20B  DIV.    It 
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METEOPOLOSICAL  DATA  REPORT 
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ANALYSIS 

SIGNIFICANT  PHYSIOLOGICAL 
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AS  ANALYZED  BY  A  MATHCMATICAL 
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FEASIBILITY  STuOY  OF  A  FLOATINS 
OCEAN  RESEARCH  *  DEVELOPMENT 
STATION  (POROtl.    VOLUME 
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aO-RIB  811  0|V,   Jl 

FEASIOILlTY  STUDY  OF  •  FLOATINa 
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STATION  IFORDSI,  VOLUME  II. 
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FEASIBILITY  STUDY  OF  A  FLOATIN* 
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AD-11B  Bll  DIV.    II 

FEASIBILITY  STUOY  OF  A  FLOATIMB 
OCEAN  RESCARCH  and  DEVELOPMCNt 
STATION   (FQRDSl.    PHASE   |A, 

A0-4IB  BIO  OIV.    Jl 

BARNACLES 

COLLECTINB  METHODS 

OBSERVATIONS  ON  THE  CIRRAL 
ACTIVITY  OF  CERTAIN  SPECIES 
OF  SeSSlLF  BAPNACLCS  ICIR«IPCD|A| 

ON  THC  COASTS  OF  NORTH 
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•ATER  POGONOPHORA  OF  THE 
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OIV, 
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BASE  FLOB 

SLENDER  BODIES 

TURBULENT  BASE  FLOB  BEHIND 
A  SLENDER  SUPERSONIC  RE-ENtPY 
VCHICLC. 

Ao-*»*  ai«       OIV.  f 

BATTERIES  *  COMPONENTS 
PRINART  CELLS 

TCBTING  AND  EVALUATION  OP 
PRINART  ALKALINE  CELLS  AND 
BATTERIES, 

A0-4S*  OfR  D|V,    » 

BATTERIES  *  COMPONENTS 
STORAGE  BATTERIES 

LITHIUM. SILVER  CHLORIDE  SEeONOART 
BATTERY   INVESTIGATION, 

AO-Ol*  It*  OIV,    7 

BATTERY  fCPARATORS 

CELLuLOSIC  PLASTICS 

CHARACTERIZATION  OF  CELLOPHANE 
AS  AN  IONIC  iAPPJCR, 

AO-OIT  »»7  DIV,    IP 


ARTIFICIAL) 

TC-BOPNE  XENON  PLASM 

ON  FOP  USE 

kED  MISSILE  RANGE 

SATELLITE, 

T2  DIV,    12 

TE-BORNE  XENON  FLASH 

ON  FOR  USE 

SCO  MISSILE  RANGE 

SATELLITE, 

71  DIV,    |l 

TE-BORNE  XENON  FLAfN 

ON  FOR  USE 

SCO  NISSILE  RANGE 

SATELLITE, 
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BEARINGS 

MOUNTING  BRACKETS 

INVESTIGATION  OF  SELF- AL I 6N I NG 
BEARING  MnuNTINCS  FOP  SPACE 
OPERATION, 

AD-OS*  B(7  etV,    24 


BEHAVIOR 
ANALYSIS 

mEChAnIshS  OF  INTCBRATION 
OF  PATTERNS  OF  BEHAVIORl 

A.    STUDY  OF  THC  DEVELOPMENT 
AND  INTEGRATION  OF  NEST  BUILDING 
SKILLS  IN  CANARIES,  B. 

CHANCCS  IN  RCSPONSIVCNCSS 
UNDCP  CONSTANT  OR  RCPCT|riVC 
STIMULATION,    C.    THC  CFFCCT 
OF  AUOITOPY  OCPRIVATION 
or  BEHAVIOUR, 

AO-OIB  2JB  BIV,    It 

BERYLLlun 

BIBLI«GNAPMICS 

BERTLLIUNI    AN  ANNOTATED 
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1*42.  SUPPLEMENT  III, 
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OPTICAL  BCAC 

ON  THE  PROPO 
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CLCHCNTS  IN  BERYLLIUM. 
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BERYLLIUM 

MECHANICAL  PROPERTICS 

EVALUATION  or  riNC,  ANOeiZ'D 
BCRYLLIUM  BIRC. 

AD-01*  OSS  DIV,    IT 

BCRTLLlUn 

PANCLS  IBTRUCTuRALi 

smcar  tcst  of  chemical  nillbo 
beryllium  bafrlb  panel. 

AO-olB    KB  OIV,        |T 

BERYLLIUM 

THCRMOOYNAMICB 

thcrmooynarics  op  rcfractory 
compounds* of  bcryllium  (oxiocs, 
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BCRYLLlUM 
■  IRC 

SYuoY  or  SIZE  CPPCCT  in  pinc 
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DEVELOPMENT  OP  VERY  H I  OH 
STRENGTH  BERYLLIUM  •IRE. 

AD-OS*  0«S  DiV,    14 


BAtt-CAP 


BtBYLLlun  COHPOUHOS 
TMCRnuDYNAHICS 

THCRMOnYNAMICS  or  RCFRACTORr 
COMPOUNDS  OF  BCRYLLIUM  (BXIDCS, 
BOPieCS,  CARBIOCS,  ANO  NiTRIDCBit 
AN  ANNOTATCD  BIBLIOGRAPHY, 

AO-OJ*  00*  DIV.    |0 

SIBLIOSRAPHICS 
ABSTRACTING 
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ANNOTATED  BIBLIOGRAPHY  ' 
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•IBLIOGRAPHICS 

ALUHlNUM  COMPOUNDS 

UNCLASSiriCO  ANNOTATED  BIBLIOGRAPHY 
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AND  PHYSICAc  PPOPCRTICS  OP 

aluminum  hyoridc  and  clobclv 
•Blatcd  compounds, 

AD-OJ*  401  DIV.   0 

IIBLIOGRAPhICS 
BERYLLIUM 

BERYLLIUMI    AN  ANNOTATED 
BIBLIoGRaPHt  OCTOBER  DECEHBER 
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ELECTRONICS 

THE  DESISN  AND  ANALTBIS  OP 
ELECTRICAL  ELECTRONIC  STCTEHS 
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AN  ANNOTATCD  BIBLIOGRAPHY, 
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IIBLIOGRAPhICS 
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NICKCl-IPON  PCRMALLOY  riLMSI 
AN  ANNOTATCD  B I BL I OBR APHT , 
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i>  I  *  s  j.  . 
IIBLIOGRAPHICS 

PERFORMANCE  TESTS 

BIBLIOOPAPHT  ON  MAINTENANCE 
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AD-OJ*  410  OIV,    2B 

IIBLIOGRAPHIES 

RADIATION  EFFECTS 

RADIATION  EFFECTS  UPON  EXPERIHENTAL 
•NIMALS.  MAN,  ANO  PLANTSI 

In-  ANnAtATEO  BIBLIOGRAPHY, 
V$L   II,   N-Z, 

^   AD-OJP  177  DIV,   J2 

.J^HJPi*^!?"  EPrECTS  UPON  EKPePIMCHTAL 
ANIMALS,  MAN.  AND  PLANTSI 
Ml  ANNOTATED  B I BL I OCRAPMT . 
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AO-OJB    ITS  oif,       Jl 

I  IIBLIOGRAPHIES 
-fPORTS 

BIBLIOGRAPHT    or    BCPORTS, 
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IIIBlIOGRAPhIES 

TfLEHETEP    STfTEMS 

PCM     TELEmCTRYI     an    ANNOTATCD 


BIBLIOGRAPHT, 
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4 lOCHCMISTPT 
GtNCTICS 

BIOCHCNICAL  AND  GENETICAL 

STl^DIES  ON  INN  METABOLISM, 

AD-OJ*  2*4  DIV.    14 

BIOCHEMICAL  ANO  GENETICAL 

STUOICS  ON  INH  nCTABOLISH. 

AO-OJ*  a«B  DIV,   14 

^lOCHCniSTRY 

RADIOPROTFCTIVC  AGCNTS 

A  OUAPTERLT  PROGRESS  REPORT  ON 
THE  EFFECTS  OF  IONIZING  RADIATION. 
PROTECTIVE  OR  THERAPEUTIC 
COMPOUNDS  AND  CFFCCTS  OF 
LOR  LEVELS  OF  GAMMA  ANO 
I  FAST  MCUTPON  EXPOSURE. 

AO-OJB     B*J  DIV.         14 

tlROS 

BEHAVIOR 

MECHANISMS  OF  INTEGRATION 
I  OF  PATTERNS  OF  BCHAVIORj 

A.   STUDY  OF  THC  OCVCLOPNCNT 
AND  INTEGRATION  OF  NCST  BUILDING 
SKILLS  IN  CANARIES,  8, 

CHANGCS  IN  RESPONSIVENESS 
UNDER  CONSTANT  OR  REPETITIVE 
STIMULATION,    c,    THE  EFFECT 
OP  AUOITOPY  DEPRIVATION 
OF  BEHAVIOUR, 

AD-OJB  jia       DIV,  20 

■lood  circulation 
amputation  stunps 

Experimental  surgcrt  on  rcsuscita. 
tion  or  amputatcd  or  ncarlt  amputatcd 

LEG, 

AO-OJB    ZBB  DIV.       14 

i|LO«CRS 

CXHAUST  SYSTCMS 

COPCS-VULCAN  DIVISION  BLAB-kNOX 
COMPANY  MODCL  D-0  ROIARY 
SOOT  BlOBER  MCAD, 

AO-OIT    **|  DIV.         IS 

.UNT    BODIES 
GAS    PLO* 

A  METHOD  or  DCTCPMINING  PLOR 
FIELDS  OF  BLUNT  NOSCO  SLCNDCR 
BODIES  AT  APBITPARY  ANGLES 
e#  TAB. 

AD-OS*  DOB  BIV,   « 

ILUNT  BODIES 

HYPERSONIC  CHABACTCRIBTICB 


HI-S 


THE  INVtSCte  FLOB  0^  reactinb 

ANO  RADIANT  AIR  PAST  A 
HYPERSONIC  BLUNT  BOOT, 

AD-OIB  241  DIV.   * 

BODIES  OF  REVOLUTION 

AXIALLY  BYMNCYRIC  FLOB 

ASYMMETRIC  INVISCIO  MODES 
OF  INSTABILITY  FOR  SPIRAL 
FLOB  BETBFCN  T^O  CONCENTRIC 
ROTATING  CYLINDCRSi 

AD-01*  114  DIV.    * 

BOOT  FLUIDS 

PHYSICAL  PROPERTICS 

THERNAL  AND  ELECTRICAL  CONBUCtlV 
■TIES  or  BIOLOGICAL  FLUIDS  AND 
TISSUES. 

AO-Oia  100  OIVj    |4 

BOILERS 
BLORCPS 

COPCS-VULCAN  DIVISION  SlA^-KNOX 
COMPANY  MODEL  D-0  ROTARY 
SOOT  BLOBER  HEAO, 
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BOMB  CLUSTERS 

AIR  DROP  OPERATIONS 

BUALITATIVE  EVALUATVON  OF 
THE  AIRDROP  IMPACT  CAPABILITY 
OF  THE  MOO  INCAPACITATING 
CLUSTER. 

AD-OIB  010  DIV,   21 

BONDING 

SANDRICH  PANCLS 

CREEP  Rupture  tests  of  acrobond 

SOO  AND  DYNABOND  112  AOHCSIVCS, 
AD-OJP  101  DIV,    10 

BOUNDARY  LAYCR  CONTROL  (VCTCHS 
■ING  SLOTS 

LAMINAR  FLOB  CONTROL  DEMONSTRATION 
PROGRAM,  LFC  MANUFACTURING 
TECHNIOUfS, 

ad-oj*  j2*        div,   24 

boundary  layer  transitions 
airplane  noibe 

...in-flight  noise  neasuremcnts 
perforhCd  on  the  xiia  laminar 

FLOB  AlPCPAFT, 

ao-oj*  isi       div,   1 

boundary  value  problen 
Elasticity 

numerical  treatment  of  an 
integral  eouation  arising 
in  a  mixed-boundary  elasticity 

PROBLEM, 

AD-OJT  *20'  OIV.    If 

BRAIN 

AUTONOMIC  NCRVOUS  STSTEM 

RESEARCH  ON  BRAIN  STEM  HECHANISMS 
REGULATINS  AUTONOMIC  ACTIVITIES. 
AO-OJB  400  DIV,    |4 

BRAIN 

DISEASES 

EXPERIMENTAL  STUDIES  OF  THE 
EFFECT  or  CALCIUM  DEFICIENT 
DIET  TO  THE  ARTERIAL  BALL 
ANO  OTHER  TISSUES  BITH 
SPECIAL  PerCRENCE  TO  CEREBROVASCULAR 


OISCASCS. 

AD-OJ*  JOS 
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BRAZING 
PIPCS 

APPLlCe  RESEARCH  AND  DEVCLOPHCNT 
■ORK  ON  PAMILICS  or  BRAZCD 

AND  WCLOCO  riTTlNGS  rOR  ROCKCY 

PROPULSION  PLUIO  STSTCMS, 

AD-OJB  225  OIV,    I* 

BROMINE  COMPOUNDS 

CHEMICAL  PEACTIONS 

BR|E»  DISCUSSION  OF  RESEARCH 
IN  FLUORINE  CHEMISTRY, 

AD-OJ*  *sa  DIV,   0 

BUBBLE  CHAMBERS 

PHOTOGRAPHIC  RECORDING  STSTCMS 

ON  THE  PJioBLCH  e^  irlBEOSCOPT 
IN  THE  BUBBLE  CHAMBER.    CORRECTION 
OF  REFRACTION, 

AD-OJT  «j4  DIV,    <* 

cables  (mechanical) 
Fluid  mechanics 

A  FOPTPAN  program  rpR  THE 
CALCULATION  or  THE  EOuTlIBRIuM 

coNr iGuRAT ion  or  a  rLCxiBLE 

CABLE  IN  A  UNirORM  STREAM, 

AD-Oja  021  DIV,   V 

CADHIun  COMPOUNDS 
TELLURIOES 

RESEARCH  ON  THIN  PiLH  POLT- 
CRYSYALLINE  SOLAR  CELLS, 

AD-OIB  524  OlV,    7 

CALCIUM 
SlEY 

EXPERIMENTAL  STUDIES  OF  THE 
EFFECT'  OF  CALCIUM  DEFICIENT 
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LINEAR  SYSTEMS 

STATISTICAL  TCSTS 

.M  ??..;  CLASS  OP  TCSTIN6  PROCCpURtS 
IN  LINCAR  HOOCLS,  * 

A0-13T  «B3  OIV,    II 

LlauIO  HCTALS 

PU<L  ccllI 

RcSCARCH  AND  OCVCLOPNCNT 
or  AN  ADVAHCCO  LABORATORY 
^«JU«Jj«yAL  RCGCNCRATIVC 

Ao-ua  sit       OIV.  7 


LIOUID  nCTALS 
HCATIN6 


LIQUID  nCTAL«HCATCO  SPACE 
RAelATOR«HOUNTCD  THCRHIONIC 
GENERATOR, 

A0-13T  «t«         OIV.   7 

liquid  rocket  propcllants 
contahination 

RESEARCH  ON  NEB  TCCHNIOUCS  FOR 
ANALYSIS  OP  CONTAMINANTS  IN  LIOUID 
PROPCLLANTS, 

AD-13T  iyf 


OIV,   10 


Lieuios 

CNCROV 


A  NOTE  ON  THC  ONSCT  OF  CONVCCTION 
IN  A  SELF. GRAVITATING  SPHC»E.       ' 
AD-13»  333         OIV.   3S 

LIVER 

ELCCTRON  NICROSCOPT 

ELECTRON  HICROSCOPC  STUDY 
ON  THE  INFECTIOUS.  HCRATITIS, 

AD-t3*  4*3         olv.   I* 

LIVCR  , 

INFCCTIOua  HCRATITIS 

CLCCTRON  HICROSCOPC  STUDY 
ON  THC  INFCCTIOUS  HCPAtTtIS. 

AO-13*  037  DIV,   I* 

LIVER 

NioPLAtNS 

STUorCB  ON  THC  CHROnOfONAI. 
DIPPCrCNCEi  AnONC  VARIOUS 


AD-R3a  *33         OIV.   I* 

..rJISUiJ?-"";  ^'•^  CHROHOSOHAL 

•IPFCRCNCES  AHONG  VARIOUS 

ASCITCS  MfPATOMAS  OF  RATS, 

aO-13*  *<••         oivt   1* 

•  IVCR 

PATHOLOGY 


CELL  OAHAOC  IN  LiVCR  AND  KloNCVB 

icUSJcpp"  •"  '•'**'^  *•*"  «"'eTR3N  ■ 


AD-"l3a  331  DIV.    14 

CLCCTRON  HICROSCOPC  STUDY 
ON  THC  INPCCTIOUS  .HCrATITIS, 


AO-13*  033 


Olv.   I* 


I  IVCR 

MOCNCRATION 

AC  I  rujujoersS^""*  "«»"'"'■"« 

AD-13P  433  DIV,    14 

LOGISTICS 

^  SPAct  Flioht 

SOHC  SFLCCT  Physiological, 
anthropometric,  and  SCsSn  •■• 
5?2!?FE"Ii;'  ****  useruL  IN 

VCHICLC  orsiGN  ANO  LOGISTIC 

problems  or  SPACC  plight 
orcRATiONS, 

A0-13a  331  OIV,   I* 

UOGaPCRlOOIC  ANTCNNAS 

PHASE  iclcctronicsi 

OP  SSflSSJSf  ^  "'  ''"  "'*«  «"^"« 

AO-13*  133         OIV,  a 

.|»RAN 

"avigatiom  charts 
lorJSMSS:*""""  "'"'  computing 

AD-13B  «4|  Olv.   1* 

.^bricants 
riLHS 

PLurrf5c\'s";N'?!:c*'*is;iss  n,;*""" 

?ilSVS2r??aJ7J, "*"'•'"  *"  "'•"' 

A0-13a  133  OIV.    11 

._  ErrECTf  or  irradiation  an6  high 
tcnperature  on  bear  life  of  3  cera. 

""  Tg^S!?  "Sfe"*  '•>■''  LUBRICANTS. 

AO-isa  i»7       Olv.   II 

ivaRicANTs 

•fiSSU-??"'"*"  *i>''I»'«STRatJon 


iSURV 


aerospace  lubrication  rebcarcn 


A0-1S*  «7a 

idORICATlON 

ROLLER     BEARINGS 


Olv.   |1 


INFLUENCE  OF  LUBRICATION 
ON  ENDURANCE  OF  IIollIno    " 


CONTACTS. 

AD-13*  *0* 


OIV,   (* 


I^DSBlCATION 

*'*55.JI!iI?2'""2IJ>"  CONDITIONS 
SURVCT        LUORItATION  RESEARCH 
•0-13*  *T« 


Olv, 


11 


lliHINESCENCE 
INIGHT     SKY 

REPRINT  OF  IRISH  PAPER  ON 
57JJ{«J^,»E*CTIONS  CONTRIBUTING  To 

AD-13*  *3I  OIV.  i 

LUNAR  BASES 

POBER  EOUtPHENT 

.N.?s?':£r^s?L*Jvs?ES'  •""•»•  •«""'»«i 

^OR  MANNED  LUNAR  BASES. 

AO-13*    a33  OIV.       7 

HfllcHINES 
><OISE 

k...SV'5J    '^'    STRUCTUREBORNE 
r*'*'ig'!I.''5i»«    HEASUREMCNTt, 
AD.13*    3*1  OIV.       il 

ifbNETIC    FIELDS 
?<EASUREHENT 

CLr     INVESTIGATIONS, 
AO-13*     0*0  OIV, 


kt 


30 

NORMAL  SPIN-BAVE  NODES  OP 

""'iJ'.^*!!!!!"  COUPLED  CRYSTALS, 
AD-137  *3S         OIV.   33 

laNETOHYDRODYNAHICS 

iNllll5l?o!«uVg»{?S2S, ?«:«••< 

AD-13a  3*0         OIV.   33 


-0R*Tsr;"i5  §?":!55?:'»-  ""•««-t 


|B8jrj?!F8*"*"'" 


AVE  STRUCTURCS. 
A0-13T  *11   ' 


OIV, 


33 


4NCTR0NS 

tfXTRCnCLY    MtOH    PRCeUCNCY 

aL-33|    70    OC    MAGNCTRON 
MOOUCTION    CN6INCCRIN6    HCASURC. 
AD-13*    IBS  Olv.       a 


LAlf -MAS 


naintcnance 
cngTnEcrTng 


MAONC 


-,    -TRONS 

K  BAND 

u^.'I'Si'CTION  CNGINCCRING  NCASURC 

JS;. A  KA-BAND  INVERTED 

COAXIAL  HACNCTRON. 

AD-13*  a*7         OIV,   B 


MI- 11 


nm^V.ili"l    "ttlABILITY  ENGINCCRINO^ 
GRAOUATC  CURRICULUM, 

AD-13*  173  DIV.   3* 

HAINTCNANCC 

NAVAL  PCRSONNCL 

»— I?JiI!'"*''  UTILIZATION,  ANO 

PRoriciCNCY  or  navy  CLcctRONies 

TCCHNICIANS     V.  .ORK  DIARIci. 
AD-13*  i|3  DIV.   3i 

HAINTCNANCC 
TRAINING 

IMPLCMENTATION  AND  CMCCKOU* 
'Sr.ISl  POPECAST  CONCEPT  OP 
ELECTRONIC  SYSTEM  REPAI), 
AT  THE  U.S.  ARHY  ORDNANCE 
GUIDED  MISSILE  SCHOOL. 

A0-13f  010  BIV.    0 

MAINTENANCE  PERSONNCL 
PCRPORHANCE  TESTS 

BlBLIOCRArMT  ON  HAlNTENANCr 

'"•ONNCL  PCRrORHANCC  ScIsGScScNT. 

AO-13*  *10  DIV.   31 

MANAGCMCNT  FNCINCCRING 

DATA  RROcrssiNC  SYSTCHB 

ruTURC  TRENDS  IN  AIR  FORCC 
PATA  STSTfHS,  'vnii 

AD-13*  333 


30 


DIV. 

MANAGEMENT  ENGINEERING 
RROOUCTION  CONTROL 

•.ftESSSS**  i"*!  ANALYSIS  BY    • 

NETRORKS.    A  TCCHNIOUC  fOR 
BALANCING  AND  CONTROLLING 
THE  PROGRESS  OF  A  HANAOEMCNT 
OR  INDUSTRIAL  PROCESS, 

A0-13a  7*4         01*.   3* 

MANNED  SPACECRAFT 

AIR  TRANSPORTATION 

A..«*-!I!I2T.*"  *"  <»»»'T*I-  "AINTENANCE 
ANO  HATERIAL  TRANSPCR  SHUTTLE. 
AO-13*  317  OIV.    1* 

MANNED  SPACECRAFT 

ATTITUDE  CONTROL  SYSTEMS 

APPLICATION  or  HOIH  HOHENT-PROBU. 

eiNG  TccHNiewEs  roR  control 
or  A  HANNED  srAcE  vehicle; 

aO-13*  301         .  DlV,    13 
,.^-  ''•iC*T«ON  or  HIGH  MOHENT-PROOU- 
eiNG  TECHNIOUES  FOR  CONTROL 
OF  A  HANNEo  SPACE  VEHICLC, 

AO-13*  303         .'01*.   13 

HANNED  SPACECRAFT 
DESIGN 

».,?E!!'f  "'"^  "•*•«  *"«>  coBT 

ESTIBATE,   ADOENOUH  TO  A 

JIo"!.?!.?;  «"»'TAL  MAINTENANCE 
AND  HATERIAL  TRANSFER  SMUTTLC. 
AD-13*  03*  DIV,    13 

HANNCD  SPACECRAFT 

MODELS  IStnULATIONS) 

*iS''!«'5-5****"<""'"<^  SIHULATOR. 
AO-13*  017  DIV.    14 

MANUFACTURING  METHODS 
ROCKET  CASES 

RESEARCH  ANO  OCVCLOPHtNT 
OF  TITANIUH  ROCKCT   MOTOR  4 

CABC.  VOLUHC  IV.    FABRICATION         7 
AND  TCSTING   OF  FULL  SCALC 
COHPONCNTS.  ""."l-t. 

AO-13*  711  OIV.    3T 

MANUFACTURING  HCTHODS 
TRANSISTORS 

T»  TJ2£li'I"'II  ENGINEERING  HCASURC 

TO  IMPROVE  PRODUCTION  TECHNIOUES      f 

oJ^TiP'SSSfS  ^rS  "CLIABUITY  F 

or  THE  3NS3SA  TRANSISTOR. 

AD-1J*  10*  OIV.    34 

FB.'?2S"5Zi2!I  eNOIN'MIHG  MEASURE 

Ii.*.I  l«iri"2*"'"*''  «'  CERHANIUN 

ALLOY  POBER  TRANSISTORS. 

AD-13*  4*1  DIV,   * 

''*SET*'THi0Rj*'*"*"''*^ '*"*•• 

A  G?;ES'Jr;;i2?;i"'?cs;i.:""  '««"*.■; 

AO-IIB  133         OIV,   IS 

MARKERS 

HATERIALS 

CHAi??5JI!2IT""*  0'  ^•<I  BUHNINO 
CHARACTERISTICS  OF  THE 
LEAD  DIOXIOE-CUPRIC  OX  I OE-S t L I CON 
STARTER  COHROSITION,         »'L'C<.N 
AO-137  f7*  OIV,    3      I 

H'ASCRS  \ 

HYPCRPINC  STRUCTURC  > 

RCSCARCH  INVCSTIGaTion  OIRrrtri. 
;;■??'>  «»TCNDINCTH£u$t?uL" 
.iVilJ^L     *"«  ILCCTROHACNCVIC 


SPCCTRUM,      ^ 

AO-13*  **r 


OIV,   31 


HASCRS 

SCICnTIPIC  RCSCARCH 

SOLID  STATC  PHYSICS. 
AO-13*  4B4        ^  DIV.   33 

HASCRS 

SOLID  STATE  PHYSICS 

TRA5L"?SG3;A5^ASi|J*?JcaS?OUES. 


AO-137  *04 


OIV, 


"*S?T25SgI"""-» 

HASS-SPCCTROMCTRIC 
THE  PHOTn inu I T, T i«. 


31 


nASS-SPCCTROHCTRIC  INVESTl 
or  THE  PHOTOIONIZATIOH  OF 
^  '  SnSS'2  "Ol-CCULC, 

AD-I|a  1|3  'oiV.    « 


NVCSTISATlONt 


^-i 


MAT-  MIC 


HATCRIAt.  F0»I1U«0 

'"Silica  risen  ro««iNC  aho 
cone  sHeATH  conPosiTC  riBCM 
oev€LO'"e"T. 

AD-tf     »'»  0I»«         •' 

HATeniAL     FO»r<INO 

HCTAt     SUMMIMO  .     . 

HCTASTABue     AUSTENITIC     '©"HIMC 
or     HI'CH     STIttN«TH    PKtSSUNE 

AD-<*1«     OOf  OIW.        I* 

ITUDT     or     THt     rlASIBILlTT 
or     ArpLTINS    ULTRASONIC     LNCKaT 
*T0     TMC     »0LL|N6    rROCtSS     F0» 

SMter  nCTAts. 

«o-«3a  *)7       oiv>   '* 

nATCKI  a'lS 
AISTKACTS 

DCrCNSr  nCTALS  lMrO«»1AT|ON 

ceNTEH  «ti.ecTeD  accusion*. 

AO'-'IT  ♦•0  DIV.    I" 

HATCNI ALS 

OOCunCNTATION 

INrOllATION  NCOUIKCnCNTf- 

roK   ArpLicATioN  or  wOM-riETALL te 

tT»UCTU«AL     liATCRIAL*     TO     Ae«OS»ACE 
VfMICLES. 

ao-ij*  '•a7       oiv.   j"» 

NATC*I AlS 

IOEMTIF ICATION 

MATERIAL  lOEHTirtCATIOH  liORTINOl, 
DO-*!!*  »0l  OIV.    I** 

nATCKIALS 
HEHORT 

'  A  NOTE  ON  THE  MECHANICAL 
CONSTITUTIVE  EQUATIONS  ro» 
HATERIALS  •ITM  MENORT, 

*0-1>«  <*S  OIV.    I* 

HATERI AlS 

THERMAL  INSULATION 

OEvELOrHENTS  IN  THERMAL-STRUCTURAL 
COMPOSITES  AT  GENERAL  OTNAM t C«/rORTM 
•ORTH, 

A0-<Oa  VTI  DIV.    I« 

MATERIALS 

VISCOELASTICITT  ,.iii«r 

»  ntTMOO  or  OTNAMIC  rRIN«C 


REOlCTION  IN  •i"*"'2«"'' 
ISeOELASTIC  MATERIALS, 


AO-**!*  *'0 


OIV, 


l" 


t 

rROM  ANIMAL  TISSUES, 

AD-IS*  iif  OIV.    I* 

THE  8I0L06ICAL  SlONiriiANCf 
AND  CHEMISTRY  Or  A  PROTEASE 
INHIBITOR  NEBLT  ISOLATED 
rROM   ANIMAL  TISSUES.  ' 

AD-**!*  JIB  OIV.    I* 

THE  BIOLOGICAL  SIONlrlCANCe 
ANO  CHEMISTRY  Or  A  PROTEASE 
INHIBITOR  NESLY   ISOLATED 
PROM  ANIMAL  TISSUES, 

AD-"!*  »!♦  "'Ki.  it 

THE  BIOLOGICAL  SICNirlCANCE 
ANO  CHEMISTRY  or  A  PROTEASE 
INHIBITOR  NCRLY  ISOLATED 
rROM  ANIMAL  TISSUES, 

AO-'<S*  )<0  DIV.    I* 

«  HEHORT 

""'sruS'lE's'SJ"   .A,    THE  VISUAL 

riELDS  or  MONKEYS  IB)      

MEMORY  PROCESSES  AS  APrtCTEO 
BY  CEREBRAL  LESIONS  IN 
MONKEYS,  _.„     .. 

AO-IJB  IS*  DIVi    I* 

MEMORY  ' 

""short-term  MEHORYI    NON-eOUIVALENCE 
or  OUERY  ANO  MESSAGE  ITEMS, 

AD-IJT  tlT  OIV.    2S 

MERCHANT  VESSELS      __,, , 
NUCLEAR  POREREO  VESSELS 

CALCULATED  NORMAL  MOOES  ANO 
NATURAL  PREOUENCIES  Or 
NS  SAVANNAH,   INCLUDING  SPRUNG 
MASS  CONSIoiRATION  OP  THE 

CONTAINMENT  VESSEL,     

AO-tl*  <07  OIV,    JI 

FLUID  OTNAMIC  PROPERTIES 

VOID  PRACTION  MEASUREMENTS 
IN  CAVITATING  MERCURY, 

AD-^IB  ***  OTV,    » 

METABOLISM 

**'sTuilES  ON  THE  MODE  OP  ACTION 
or  ANTIBACTERIAL  ORUOS. 

AD-IJB  l"*^  OIV.    I* 

METABOLISM 

BIOCHEMISTRY 

BIOCHEMICAL  AND  GENETICAL 


THE  errECTS  or  the  accuracy 

or  ATMOSPHERE  DATA  ON  THE 
STRUCTURAL  DESI6N  LOADS  OP 
A  TYPICAL  LAUNCH  VfcHICLE. 

AO-IIT  «7i  OIV.    |l 

METEOROLOOICAL  SATELLJTES 
PHOTOGRAPHY 

SATELLITE  PHOTOGRAPHY  AS 
A  MEANS  or  EVALUATING  THE 
EQUATIONS  or  VERTICAL  MOTION. 


I* 


MATHEMATICAL   ANALYSIS 

^'*SOME  GENERALIZATIONS  Or  A 
THEORETICAL  DISTRIBUTION 
or  MENTAL  TEST  SCORES, 

AD-«1*  'S*  '■*■ 


I* 


MATHEMATICAL  LOGIC 

•'"mJoSl  and  MAKY  -valued  LOGICS. 
AO-'JT  •»•  *'*•    ' 

MECHANICAL  RAVES 

''*''Si7TABILITY  or  MlL-r-*>»»» 
MAtIriICpOROaSpING  MECHANICAL 

VIBRATIONS  IN  LlOMT  STEEL 

PLATING, 

AD-**!*  '••I  "'''■ 


l" 


MECHANICAL  PAVES 

^"''SePLECTIONS  in  and  rROM  one-oimen- 

SIONAL  REGULAR  AND  IMPERFECT 
POINT  LATTICES 

AD-1J»  »0*  OIV,    i* 

MEDICAL  RESfARCM 

"'"'experimental  surgery  ON  RESUSelTATI 
AND  REUNION  or  AMPUTATED 
OR  NEARLY  AMPUTATED  LEG, 

AO-HJ»  022  OlV.    I* 

ELECTRON  MICROSCOPE  STUDY 
OM  THE  INPECTIOUS   HEPATITIS, 

AO-^J«  OiJ  OIV.    14 

PHYSIOCOCHEMICAL  STUDIES  

ON  THE  MICROSOMAL  R I B0NuCLE8P»OTE I N 
PARTICLES.  _,„     ,. 

AD-ll*  270  OIV.    I* 

BIOCHEMICAL  AND  GENETICAL 
STUDIES  ON  INH  METABOLISM. 

AO-IJ*  2«*  DIV,    1* 

BIOCHEMICAL  ANO  GENETICAL  » 

STUDIES  ON  INH   METABOLISM. 

AD-tl»  i^»  OIV.    I* 

BIOCHEMICAL  AND  GENETICAL 
STUDIES  ON  INH  METABOLISM. 

A0-1J*  »♦»  OIV.    I* 

STUDY  ON  THE  INTRACELLULAR 
CALCirlCATION  BY  ORAL  LEPTOTR I  CHI  A , 
*D-'»3»  »03  DIV.    I* 

STUDY  ON  THE  INTRACELLULAR 
CALCirlCATION  BY  ORAL  LEPTOTR I CH I  A . 
■^         AD-"»3»  JO".  OIV.    I* 

STUDY  ON  THE  INTRACELLULAR 
CALCirlCATION  BT  ORAL  LEPTOTR I CH I  A . 
io-IJ*  JOS  DIV.    I* 

TmE  STUDY  ON  THE  PATHOGENESIS 

or  bacillary  oysentert.  . 

AD-ilJ*  J04  OIV,    I* 

EXPERIMENTAL  STUDIES  Or  THE 

ErrECT  or  calcium  oEpICiEnt 

DIET  TO  THE  ARTERIAL  BALL 

ANO  OTHER  Tissues  bith      ........ 

SPECIAL  RErCRENCE  TO  CEREBROVASCULAR 
DISEASES,  ,. 

AO-IJ*  JOT  DIV.    I*   ^ 

THE  BI0L06ICAL  «i«2JJi£i"" 
•NO  CHEMISTRY  or  A  PROTE»»E 

INHIBITOR  H^RLT  ISOLATED 


HETABOLISM 

"'■|iSi$*;i''?HE  INTRACELLULAR 
CALCirlCATION  BY  ORAL  LEPTOTR ! CH J  A. 
AO-"*!'  JOJ  OIV,    »* 

.BTuOY  ON  THE  INTRACELLULAR 
CALCIFICATION  BY  ORAL  LEPTOTR I CH J  A . 
AO-HJ»  JOH  OIV.    1* 

STUDY  ON  THE  INTRACELLULAR 
CALCIFICATION  BT  ORAL  LiPTOTR I CH 1  A . 
AD-13*  JOS  OIV.    I* 

METABOLISM 

CARBOHYDRATES 

ENZYMIC  ADAPTATION  RELATED 
TO  CAMBOHYDRATE   METABOLISM 
IN  ANIMAL  BODY. 

AO-'*Ja  7SI  OIV.    »» 

ENZYMIC  ADAPTATION  RCL^TEO 
TO  CARBOHYDRATE  METABOLISM 
IN  ANIMAL  BOOT. 

A0-1JB  7i2  21*1. -A 

EnZYMIC  adaptation  RELATED 
TO  CARBOHYDRATE  METABOLISM 
IN  ANIMAL  BODY. 

AD-<<JB  7SJ  OIV.    |4 

METABOLISM 
DRUGS 

BIOCHEHICAL  AND  GENETICAL 
STUDIES  ON  INH  METABOLISM. 

AD-"«J«  »•'  OIV.    I* 

METABOLISM 
ISONIAZIO 

BIOCHEMICAL  AND  GENETICAL 
STUDIES  ON  INH   METABOLISM. 

A0-1J»  »♦•  OIV.    I* 

METAL  riLHS 

OPTICAL  PROPERTIES 

A  MtTHOO  rOR  DETERMINATION 
or  THE  OPTICAL  CONSTANTS 
or  THIN  ABSORBING  LAYERS, 

AD-'«J«  012  OIV.    SB 


mechanical  properties  of 
it.iph  steel,  HOHOCENIZCD 

VERSUS  AS  RECEIVED  CONDITION 


AD-IJB  I12 


DIV. 


■iT 


METALLIC  TEXTILE* 

BERYLLIUM  „  _.„. 

STUDY  or  SIZE  ErrECT  |N  ^inc 


BERTLLlUn  BIRE  PHASE  II 


'\i 


■<*»»    17* 


Olv.    1» 


METALS 

OEPORMATION 

ErFECTS  or  ULTRASOUND  ON 
DEFORMATION  CHARACTERISTICS 
OF  STRUCTURAL  METALS, 

aD-<I1*  JBI  OIV,    l» 

METEOROLOOICAL  PARAMETERS 

****ST*ATOSPHERIC  RIND  TEMFERATuRE 
AND  tSOBARIC   HEIGHT  CONOITtONB 
0URIN6  THE  I6T  PERIOD  PART 

'   '  AO-'J*  »*••  O'"'    * 

METEOROLOOICAL  .PARAMETERS 
ATMOtPHEHF  NODXLS 


AD-'<J*  «!• 


DIV, 


meteoroloot 

DATA 

METEOROLOGICAL  DATA  REPORT 
AEROBEE  KP  J.J, 

A0-1J*  *B0  DIV.   |l 

METEORS 

ATMOSPHERE  ENTRY  .....  ..,,., 

ThE  physics  of  METEOR  ENTRY, 
AO-^3*  '•J7  OIV,   i 

METEORS 

RADIO  BAVfS 

RAOlO-rCMO  STUDIES  OF  METEORS 
»T  AB-CM  RAVLlENgTM,    PART 
II    SFORAOIC  METEORS, 
A0-'«3«  3S1 


DIV, 


METEORS 

""sTRANGF  SOUNDS  FROM  TME  •«», 


AO-**!*  33* 


OIV, 


MICROORGANISMS 
lOENT ir ICATION 

THE  IDENTiriCATION  ANO  MODE 

or  ACTION  or  miyasaranell*   ,  _ 

AS  RELATEO  TO  TRACHOMA,  ATYPICAL 
PNEUMONIA  «ND  OTHER  CLINICAL 
DISORDERS  INCLUDING  THE 
THERAPEUTIC  IMPLICATIONS 

THERE  or, 

AD-tJ*  S2B  DIV,   I* 

MICROORGANISMS 

KBAJALEIN  ATOLL 

MICROrLORA  AT  KRAjALElM  ULANO. 
AD-<*3*  20*  OIV.    1* 

MICROSCOPES 
IONS 

riELO  ION  MICROSCOPE, 
A0-«3*  000  OIV.    >S 

nICROSEISMS 
NO  I  SE 

IDENTiriCATlON  AND  ELIMINATION 

or  MicRosriSM  noise  at 

DEPTH  USING  THEORETICAL  RATLCIfiH 
■AVE  ANO  OBSERVED  NOISE 

DILATATION.  

aO-13*  til  OIV,   2 

MICROSOMES 

BIOCHEMISTRY 

PHYSICAL  AND  BIOCHEMICAL 
STUDIES  ON  THE  MICROSOMES 
AHO  ITS  NUCLEIC  ACIO, 

A0-<I3*  070  DIV,    I* 

MICROSOMES 

NUCLEIC  ACID 

PHYSICAL  AND  OlOCHEMICAL 
STUDIES  ON  THE  MICROSOMES 

AND  ITS  NUCLEIC  ACID,  

AD-H3*  070  OIV.    I* 

HICRORAVE  AMPLIFIERS 
DESIGN 

DEVELOPMENT  OF  A  HIGH  FREOUENCT 
ELECTRON-BEAN  PARAMETRIC 
AHPLIF lER. 

AD-tSR  SI4  OIV,    B 

MICRORAVE  AMPLIFIERS 
ELECTRON  OUNS 

HiGM  PERVEANCE  GUN  STUOT , 
A0-03P  521  DIV,   a 

nlCROBAVE  AMPLIFIERS 
PHASED  ARRAYS 

DEVELOPMENT  OF  A  GRIDDEO  100  KB 
L-BAND  AMPLIFIER  SUITABLE  FOR  APPL| 
CATION  IN  PHASED-ARRAY  RADAR 

SYSTEMS, 

AD-'I3S  12*  OIV.   • 

MICRORAVE  AMPLIFIERS 
TRAVELING-RAVE  TUBES 

OCSION  roR  A  HOLLOR-BEAH. 
DlSe-LOAOEO,  COAXlALLIHr. 

tAaveling-rave  amplifier. 

A0-03S    2S3  DIAf,        • 

MICRORAVE  EBUIPMENT 

DIELECTRIC  PROPERTIES 

DIELECTRIC  CASES!  REDUCTION 
OF  LEAKAGE  COSTS  IN  HIGH 
PORER  MICRORAVE  SYSTEMS. 

AD-130  o<a       olv.  • 

MICRORAVE  EOUtPMENT 

MATHEMATICAL  MODELS        _   ,._ 

COUPLED  MODE  ThEORT  FOR  AOVAHCCO 
MICRORAVE  DEVICES. 

AO-tSB  2(*  OIV.   S 

MICRORAVE  EBUIPMENT 

MICRORAVE  BPECTROSCOPT       _...„.... 
ELECTRONIC  EOUIPMCNT  INTCRFERCNCC 

CHARACTERISTICS-COMMUNICATION 
TYPE. 

AD-<I3«  S03  OIV.   • 

MICRORAVE  NFTRORKS 

MATRIX  ALGEBRA  ,  ^ 

SCATTERING  MATRIX  OF  A  HOOIFICO 
IFIVE-PORTI  TURNSTILE. 

AO-13*  ««••  OIV.    • 


MI- IS 


NICRe«AV(  OSeiLLATORt 
TUNNEL  DIODES 

A  ie«HR,  X-BANO  TUNNCL«0tOBC 
OSCILLATOR. 

*D-<^B  1*2         D|V.   S 

MICRORAVE  SPECTROSCOPY 
MOLECULAR  STRUCTURE 

MICRORAVE  INVESTIGATION  OF 
MOLECULAR  STRUCTURE   ANO 
P"OPCRTIES. 

A0-43B  ORI  OIV.    »t 

MICRORAVE  SPECTROBCOPT 
RADIO  RCCCIyERB 

ELCCTRONiC  esulPNEHT  INTERFERCNeC 
CHARACTERISTICS-COMMUNICATION 
TYPE, 

A0-1S*  lOJ         OIV.   • 

MICRORAVES 

PROPAGATION 

METHOD  FOR  INCREASED  DATA 
RATE  IN  TRANSMISSION  OvE* 
TIME.VARYINO  HULTIFLC  PATHS, 
AO-OJB  "IJI  DIV.    S 

MICRORAVES 
SCATTERINS 

THEORETICAL  INVESrtSATIONI 
OF  SCATTERING  FROM  PLASTIC 
FOAMS , 

A0-R3T  TOO  OIV.   • 


MICRORAVES 
■AVEGuIOES 


MICRORAVE  INVESTIGATION  OF 
THE  DIELECTRIC  RAVEGUIOE 
PROPAGATION  BY  MAGNETO-IONIC 
DUCTS. 

AO-RI*  ill  0|V.    if 

MILITARY  COMMUNICATIONS 
AUTOMATION 

INFORMATION  STSTEMS  INTEBRATION. 
A0-13B  IIT  DIV.    S 

MILITARY  COMMUNICATIONS 
INFORMATION  RETRIEVAL 

MILITARY  INFORMATION  tTST(MS, 
*0-^3B  i|JO  0|V.    i 

MILITARY  PERSONNEL 
HOT  ENVIRONMENT 

THE  HUMAN  THERMAL  ENVIRONMENT 
IN  A  RET  TROPICAL  AREA 
lOPERATION  SRAHP  FOX  III, 

A0-1JT  «23  Olv.    I* 

MILITARY  REPSONNEL 
JOB  ANALYSIS 

RATINGS  BY  OFFICER  GROUPS 
OF  InPORYANCE  ANO  OBT A  I  NAB  I L I  TV 
or  SELECTED  JOS  CHARACTERISTICS, 
AD-<)3T  «S<«  DIV.    2S 

MILITARY  STRATEGT   , 
MAINTENANCE 

THE  Evaluation  of  troubleshootins 

STRATEGIES, 

AO-oj*  T21         0|Vt   «» 

MILITARY  TRAINING 
EDUCATION 

YEARS  or  EDUCATION  AS  A  PRtOICTOR 
or  TECHNICAL  TRAINING  SUCCESS, 
AD-'»3T  T10  OIV.    <1 

MINIATURE  ELECTRONIC  ESUIPNENT 
DESIGN 

STUOT  or  MICROCIRCUITRY  TECHNIOUES 
UTILIZING  MOLECULAR  ENGINEERING. 
AO-tJT  »*»  OIV.    * 

MIRRORS 

.  spacesorne 

solar  reflector  foaming  tccmnoloot. 

aB-<»J«  *01  OIV.   21 

MODELS  (SIMULATIONS! 

SPACE  ENVIRONMENTAL  CONDITIONS 

AEROSPACE  ENVIRONMENT  SIMULATOR. 
AO-43*  047         OIV.   I* 

MODULATORS 

ELECTRON  BUNS 

A  SJO-MEGARATT  PULSE  MODULATOR, 
AD-03*  2IB         OIV.   B 

MODULES  lELECTRONICSI 

MICROMINIATURIZATION  (ELECTRONICS) 

LOR  COST  ARMT  MICROMODULE 
PROGRAM, 

AD-4>«  237  OIV.   B 

LOR  COST  AUNT  MICROMODULE 
PROGRAM. 

AD-03*  23S  OIV.    I 

MODULES  IClECTRONICI 
COOLING 

solio-statc  cooling  of  functiomal 
electronic  blocks. 

A0-1J*  203         OIV.   B 

MOLECULAR  ELECTRONICS 

PERFORMANCE  (ENGINEERING) 

FUNCTIONAL  ELECTRONIC  BLOCKS 
MANUFACTURING  METHODS  PROSRAN. 

PART  II  BLOCK  EVALUATION 
PROGRAM, 

AO-Ojr  »70  DIV,    S 

MOLECULAR  SPECTROSCOPY 
eUANTUn  MECHANICS 

INSTITUTE  FOR  MOLECULAR  PHYSICS. 
AD->t3B  OSI  OIV.   2f 

MOLECULAR  SPECTROBCOPT 
SOLID  STATE*  PHYSICS 

SOLID  BTATE  PHYSICS. 
A0-<>3*  *•*  OIV.    <t 

MOLECULES 


tTORBtC 

f^ktSWk**  STORAGE  AND  TRANSFER 
lectrBhagnetic  energt 
in  bascous  plasmas, 

AD-03B  Ol*  DIV.    2t 

•(4LCCULES 
VIBRATION 

THE  EFFECTS  OF  ELECTRONIC 
EXCHANGE  ON  THE  EFFICIENCY 
OF  VIBRATIONAL  EXCITATION 
BT  HOLECULAR  COLLISIONS, 

AD-13*  *04  DtV.   21 


•  (  L 


•4t 


TBOENUM 
OXIDATION 

KINETIC  AND  AEROOYNAHie  ASPECTS 
OF  THE  OXIDATION  OF  METALS 
BT  rABTIALLT  DISSOCIATED 

oxvarR. 

AO-Xja  T27 


OIV. 


TBBCNUM  COMPOUNDS 
HARDENING 

PEST  REACTIONS  IN  I NTERhCTALL IC 
COMPOUNDS.   II,    INVESTIGATIONS 
ON  MIAL,  ANO  TWO  M0SI2 
BTRMCTURES. 

AO-13*  21*  D|V.   IT 

•t^nCNTUM 

diffusion 

turbulent  diffusion  of  heat 
•and  momentum  in  a  homogeneous 
and  isotropic  turbulent  stream, 

AD-01*    107  0|V.        « 

ifBRPHOLOGT     IBIOLOSTI 
ANTIBIOTICS 


STUDIES     ON     THE     MODE     OF     ACTION 
or    ANTIBACTERIAL    DRUGS, 

AD-MJB     1<IJ  OIV.         I* 


rORPHOLOGY  (BIOLOGY) 
CHROMOSOMES 

STUDIES  ON  THE  CHROMOSOMAL 
OlFFCRENcrs  AMONG   VARIOUS 
ASCITES  HEPATOMAS  OF  RATS. 

AD-13B  *S<  DIV.    I* 

44^1  ON 

STABILITY 

ON  THE  ITABILITT  OF  THE  EOUILIBRIUM 
SOLUTIONS  OF  THE  PLANE 
RESTRICTED  THREE  BODY  PROBLEM 


Id 


t  (I 


IN  THE  SENSE  OF  LlA^OUNOV, 
A0-<)3B  BS7  OIV, 


IS 


TION 

THERMAL  POOPERTIES 

X.RAY  DIFFRACTION  STUDIES 
OF  THERMAL  MOTIONS  IN  CRTSTAL*. 
AD-IJ*  003  OIV,   21 

UNTINC  BRACKETS 
BALL  SEARINGS 

INVESTIGATION  OF  SELF-ALIGNING 
■CARING  MOUNTINGS  FOR  SPACE 
OPERATION. 

AO-13*  BS*         OIV.   2* 


H4u  TH 

INFECTIONS 

CORRELATION  BETREEN  SUSCEPTIBILITY 
TO  ORAL  INFECTION  ANO  INTESTINAL 
BACTERIAL  FLORA  |N  THE 
INBREO  HOUSE  STRAINS  RAISED 
BY  BROTHCK  SISTER  MAYINGS 
IN  OUR  LABORATORY, 

AD-IJB  **2  DIV.   I* 

nHSCLE 

HISTOLOGY 

RELATION  BETREEN  MUSCLE  RELAXATION 
ANO  THE  ENVIRONMENTAL  ELECTROLYTES. 
AO-Oja  *B<I  OIV.    )* 

HllSCLES 

INHIBITION 

FACTORS  MODIFYING  THE  ACTION 
OF  NEUROMUSCULAR  BLOCKING 
AGENTS. 

AO-f*  *7<l  DIV,    1* 

•(^SCLCS 

NERVE  CELLS 

NEURAL  MECHANISMS  FOR  RESFONSCS 
OF  MIDDLE  EAR  MUSCLES. 

A0-1J*  JBI  OIV.   I* 
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OIV.    1* 

H  MuscCe 

TION. 

0  »  V  ,    t  * 

H  MUSCLE 

TION, 
OIV.    I* 


HUSCLES 

ULTRASONIC  RADIATION 

ELECTRON  MICROSCOPE  STUDY 
or  ULTRASONICALLY  IRRADIATED 
MUSCLE, 

A0-03B    *<l|      -  DIV,        I* 


Mils 


CLES 

VOLTAGE 

MECHANISMS  OF  SMOOTH  HUlCkC 
RELAXATION  THROUGH  THE 
ANOOAL  CURRENT  STIMULATION. 

AD-<II*  2Bi  OIV,    I* 


MI- 13 


mc-Nio 


SPACC  ARMS  CONTROL!  TRENDS, 
CONCEFTS,  PROSPECTS. 

AD-llB  13*         DIV,   IB 

NAVAL  PERSONNEL 
ELECTRONICS 

TRAINING,  UTILIZATION.  AND 
PROFICICNCY  OF  NAVY  ELECTRONICS 
TECHNICIANS.   V.  RORK  DIARIES. 
A0-*3B  111  OIV.    2a 

NAVIGATION  COMPUTERS 
AIRCRAFT  EQUIPMENT 

RHO/RHO  computer  DISPLAY. 
A0-13B  ITS  DIV.    t 

NAVIGATION  SATELLITE^ 

euiOEO  MISSILE  TRACKING  SYSTEMS 

A  SUMMARY  OF  CONFIGURATION 
DESIGN  STUDIES  FOR  A  RANGE 
INSTRUMENTATION  CALIBRATION 
SATELLITE, 

AO-13*  3Sa  OIV.    II 

NEON 

PLASMA  MEDIUM 

ELECTRON  COLLISIONS  |N  NEON 
PLASMA, 

AD-13*  13B         OIV.   IS 

NCAPLASMS 
LIVER 

STUDIES  ON  THC  CHROnOSOHAL 
DIFFERENCES  AMONC  VARIOUS 
ASCITES  HEPATOMAS  OF  RATS. 

AD-13B  *S3  Olv,    I* 

STUDIES  ON  THE  CHROHOSUHAL 
DirPERENCrs  AMONC  VARIOUS 
ASCITES  HEPATOMAS  OF  RATS. 

AD-13*  *11  oiv.    1* 

NEOPLASMS 
THERAPY 

HETEROGENEITY  OT  CANCER  CCLL 
POPULATION  RITM  REGARD  TO 
THE  NATURAL  DRUG  NCBISTANCC 
OF  CANCER  CELL, 

AO-13*  J2J  OIV.    1* 

HETEROGENEITY  OF  CANCER  CELL 
POPULATION  RlTH  RESARD  TO 
THE  NATURAL  DRUG  RESISTANCE 
OF  CANCER  CELL, 

AD-1J*  J21  DIV,    I* 

HETEROOCNEITT  OF  CANCER  CELL 
POPULATION  RlTH  REGARD 
TO  THE  NATURAL  DRUG  RESISTANCE 
OF  CANCER  CELL. 

AD-IJR  JIS  OIV,    I* 

NETRORKS 

REDUCTION 

VERTEX  REDUCTION  NETRORK 
ANALYSIS, 

aO-IIB  4BS         DIV.   a 

NETRORKS 

RELIABILITT 

ON  THE  PROBABILISTIC  NETRORKS, 
A0-13B  1*7  DIV.    a 

NETBORKC 

SeOUENTIAL  ANALYSIS 

SPEED  INMPENOENT  NoR  REALIZATIONS, 
AO-13*  13*         OIV.   30 

NETRORKS 
TOPOLOGY 

VERTEX  REDUCTION  NCTROOJC 
ANALYSIS, 

AD-IJP  1«B  OiV.   a 

NEUROHUSCULAR  TRANSMISSION 
DRUGS 

FACTORS  MODIFTINQ  THE  ACTION 
OF  NEUROMUSCULAR  BLOCKING 
AGENTS. 

aO-13*  *71  DIV.   I* 

NEUROMUSCULAR  TRANSMISSION 
EXCITATION 

MECHANISMS  OF  SMOOTH  MUSCLE 
RELAXATION  THROUGH   THE 
ANOOAL  CURRENT  STIMULATION, 

AD-13B  713  DIV.    I* 

NEUTRON  FLUX 
REFLECTION 

NEUTRON  REFLECTION  AND  FLUX 
VERSUS  DEPTH  FOR   ALUMINUM 
RlTH  AN  APPENDIX  NEUTRON 
DOSE  TRANSHISSION  VERSUS 
THICKNESS, 

AD-13*  BRI  OIV.   10 

NEUTRONS 

PENETRATION 

PENETRATION  OF  NEUTRONS  FROM 
A  POINT  riSSION  SOURCE 

IN  AIRI  MOMENTS  METHOD  CALCULATION, 
AD-13*  SB3  DIV.    20     , 

NICKEL  ALLOYS 
BRITTLENESS 

PEST  REACTIONS  IN  I NTER41ET  ALL  IC 
COMPOUNDS,   II.    INVESTIGATIONS 


COMPOUNDS.   II.    INVESTI 
ON  N|AL,  AND  TRO  MOSTi 
STRUCTURES, 

AO-13*  21*  D|V. 


IT 


NIGHT  SKY 

INTERPEROHETERS 

OBSERVATIONS  OF  THE  *300.ANCSTROM 
01  EMISSION  or  THE  NICHTGLOR 
■ITH  A  PRESSURE  SCANNING 
FABRY-PEROT  INTERFEROMETER. 

AO-13*  *aa        Olv.   2 

MIGHT  SKY 

LUHINESCENCE 

REPRINY  OF  IRISH  PAPER  ON 
CHEMICAL  REACTIONS  CONTRIBUTING  TO 


lOO-  FIR 


NiaHT6L0«, 

A0-1I*  4S1 


01*. 


tlOIC  COHPOUNOSt 

Ao-1)*  via 


DiV. 


I* 


COUll.lt*  I  UN, 

AO-ll*  0<0 


otv. 


I* 


NIOtlUn  ALLOTS 

VAMAOlun  ALLOTS 

VANAOiUn  ALLOT  STUDIES. 
AO-^J*  »7t  0I«.    I* 

NITDOOCN 

PHOTOLTSIS  _     ^  ... 

HASS-t'CCTROHCTIlIC  IMVCSTItATION 
Of  THE  FHSTOtONIZATIOM  OF 
THE  NITH06EN  nOLECULE, 

AO-IJI  II*  BIV,    •• 

NIT*0«EN  eoHfauNos 
rNEC  RAOICALS 

INVESTI6ATI0N  or  THE  OlSSOeiATlON 
CHEHISTMT  Of  -Nf]  COrlfOUNOS, 
AO-11*  S2T         OiTt   •• 

MITMOSEN  COMPOUNDS 

HTfCltflNE  STRUCTUKC 

RESEARCH  DIRECTED  TOaARD 
THE  ITUOT  Of  THE  STRUCTURAL 
ANO  ULTRAVIOLET  sfECTRA  Of 
FREE  RAOICAtS.  MOLECULES 
AND  MOLECULAR  IONS  U$IN6 
THEORETICAL  AMD  COMfUT AT  I ONAL 
nCTHOpS. 

a0-<«ST  «S<  DlV.   21 

NOISE 

EXTREHELT  LOa  fREOUCNCT 

RESEARCH  ON  ELCCTROHACNCTie 
NOISE  AT  EXTREMELY  LOB 
fRESUENCirS, 

AO-tJ*  *M0  DIVa   • 

CUIOE  rOR  STRUCTURESOMNE 
MACHINERY  NOISE  HCASUREHENTS. 

AD-13*  2«l  DIV.   Jl 

nonlinear  systems 
eouations 

constitutive  eolations  ^f 
viscoclastic  solid*  under 
finite  deformation, 

AQ-<«1«  4«S  DIV.    2f 


NUCLEAR  EXPLOSIONS 
RADIO  TRANSMISSION 

A  NOTE  ON  PERSISTING  RADIO 
PROPASATION  EFFECTS  aFTER 
MICH. ALTITUDE  NUCLEAR  BURSTS, 
AD-**!*  122         OIV.   • 

NUCLEAR  EXPLOSIONS 
SOIL  MECHANICS 

THEORETICAL  STUDY  OF  ENCRCT 
DISTRISUTION  IN  A  HAlF-sPACE 
RESULTING  FROM  DYNAMIC  LOADINS 
IN  A  DEPRESSION  AT  THE 
ORIOIN. 

AD-IJ*  711  OIV.    20  . 

NUCLEAR  EXPLOSIONS 
THERMAL  RADIATION 

INVtST ICAT ION  OF  FLUORO  COMPOUNDS 
FOR  THERMAL  PROTECTION, 

A0-<«3S  S20  DIV.    I< 

NUCLEAR  MAGNETIC  RESONANCE 
■ORANES 

32  MC.  B*'  N.H.R,  SPECTRA 
OF  RfC2B<)H4  AND  l-IOoO  BtOHIJ, 
AD-<I>*  DOS  DIV.   t 

NUCLEAR  POrER  plants 
LUNAR  BAsrs 

CnGINEERINS  study  of  NUCLEAR 
PORER  PLANT  FOR   MANNED  ^ 

LUNAR  BASES, 

AD-«I*  Sir  OIV,    20 

NUCLEAR  POaERED  VESSELS 
MERCHANT  VESSELS 

CALCULATED  NORMAL  MODES  AND 
NATURAL  FREQUENCIES  OF 
NS  SAVANNAH,   INCLUDING  SP"UN6 
MASS  CONSIDERATION  Of  THE 
CONTAINMENT  VESSEL, 

aD-13*  207  DIV,   Jt 

NUCLEAR  REACTORS 
DOSE  RATE 

MEASUREMENTS  Of  THE  EFFECTS 
OF  COmPARThENTAlIZAT ION  ON 
THS  GAMMA. RAY  ANO  NEUTROH 
'  DOSE  RATE  IN  THE  RADIATION 
FIELD  Of  A  REACTOR, 

AO-Hjr  ««•!  OIV,    20 

NUCLEAR  REACTORS 

RADIATION  HAZARDS 

MOLLY-6  REACTOR, 

AD-'tJB  «5S  DIV.    20 

MEASURING  range:  fROM  0,4 
TO  1,000,000  ROENTGENS 
PER  MINUTE, 

AD-**!*  S»5  DIV,   20 

NUCLEAR  SCATTERtMS 
EXCITATION 

THEORY  Of  SCATTERING  IN  SOLIDS, 
AD-OSB  110  DIV,   20 

NUCLEI   (BIOLOGY) 

MORPHOLOGY  (BIOLOGY) 

STUDIES  ON  THE  MODE  Of  ACTIOM 
Of  ANTIBACTERIAL  DRUGS, 

A0-11S  S11  DIV,    1* 

NUCLEIC  Acies 

MAGNETIC  PROPERTIES 

PHYSIOCOCHCMICAL  STUDIES 
ON  THE  MICROSOMAL  R I BONuCLEOPROTC IN 
PARTICLES. 

AD-01*  270  DIV,    I* 

NUCLEOTIDYL  TRANSfCRASES 

PURIflCATION  .  _ 

nCTAOettC  FUNCTION  Of  EOOXTNUCLEO- 


NURSCS 

EDUCATION 

SELF-DIRECTED  INOUIRT  IN 
CLINICAL  NURSING  INSTRUCTION 
BY  MEANS  OF  THE  PLATO  SIMULATED 
LABOKkTOBT 

Atf-RST  *SI  OIV,    21 

SELF-DIRECTED  INOUIRT  IN  CLINICAL 
NURSING  INSTRUCTION  BY  MEAN|_Of 
THE  flATO  SIMULATED  lAbORATSRT. 
Ab-IIT  «B2  OIV.    ]1 

NUTRITION 

OEflciENCT  DISEASES 

EXPERIMCNTAL  STUDIES  Of  THE 
EffECT  OF  CALCIUM  DEFICIENT 
DIET  TO  THE  ARTERIAL  BALL 
AND  OTHER  TISSUES  rTtH 

SPECIAL  REFERENCE  TO  CEREBROVASCULAR 
DISEASES, 

Ab'll*  107  DIV.    1* 

N-BODV  PROBLEM 
MOTION 

MOTION  IN  THE  VICINITT  OF 
THE  TJIIANSULAR  LIBRATION 
CEttTERS, 

AO.Rl*  2I<I         OIV.   2 

N-BODY  PROBLEM 
TOPOLOGY 

ON  THE  STABILITY  OF  THE  EOUILlBRIUH 
SOLUTIONS  OF  THE  PLANE 
RESTRICTte  THREE  BOOT  PROBLEM 


"??F 


IN  THE  SENSE  OF  LlAPOUNOV. 
AD-1IB  BS7  DIV, 


21 


N-HETCRbCTCLIC  COMPOUNOS 
STNTHESIS  (CHEMISTRY) 

THC  SYNTHESIS  OF  NON.COHME*Ct*LLT 
AVAILABLE  ORGANIC  COMPOUNOS. 
AO'll*  102  OIV.    4 

OCEAN  BOTTOM 
ANALYSIS 

STUDY  OF  NCAR«SHORC  BOTTOM 
PROFILES  EAST  AND  SOuTHBEST 
OF  POINT  BARROR,   ALASKA! 
COMPARISON  OF  PROFILES 
AND  THE  BARRIER  ISLANDS  IN 
THE  POINT  LAY  AND  PLOVER 
ISLANDS  APEAS, 

Ao-<l]|l  •(41  Otv,    2 

OPERATIONS  RESEARCH 
PATLOAD 

A  PARAMETRIC  STUDY  OF  TMt 

DELIVERY  UNDER  RIS));  PROBLEM    . 

AS  IT  APPLIES  TO  iriTERDICTION  7 

COST  EFFECTIVENESS,  >" 

aD-11»  "•»♦  DIV,    IB 

OPTICAL  INSTRUMENTS 
RESONATORS 

ANALYSIS  OF  OPTICAL  RCSONATgRS 

INVOLVING  Focusing  elements, 

AD->I1«  •*2t         OIV.   2f 

OPT  miZATlON 
FLIGHT  PATHS 

A  STUDY  OF  OPTIMIZATION  TECHNIOUCS, 
AO-llS  «B0  DtV.    |i 

organic  nitrogen  compounos 
Fluorine  compounds 

LINEAR  polyfluorinatcd  analasously 
bifunCtional  compounds 
AS  potential  monomers, 

ao-iit  »42       div,  ^ 

organic  nitrogen  compounds 
synthesis  (chemistry) 

stnthesis  of  selected  ethers, 
phenols  and  related  compounds 
having  nitrogen-containing 

GROUPS, 

AD-Ml*  212  DIV,    1 


ORGANIC  PHOSPHORUS  COMPOUNDS 
THERMOSETTING  PLASTICS 

PhOSPmONITRILIC  POLTHEPS 
STABLE  AT  HIGH  TEMPERATURES, 

AD-118  1B7  DIV,    1' 

ORGAN060RANFS 

NUCLEAR  MAGNETIC  RESONANCE 

1{  MC.  B"  N.M.R.  SPECTRA 
OF  R2C2B1H4  AND  I-IOOD  B10H|J, 

AO-ll*  DOS  OIV.   t 

OSCILLATION 
EXCITATION 

EXCITATION  OF  PLASMA  OSCILLATIONS 
BY  SHOCK  RAVES, 

AD-11'  20*  DIV,    2S 

OXIDES 

MARKERS 

INVESTIGATION  OF  THE  BURNING 
CHARACTERISTICS  OF  THE 
LEAD  DIOIIDE-CUPRIC  OX  I OC'S I L I CQN 
STARTER  COMPOSITION. 

AD-117  «7B  OIV,    I 

OXYGEN 
EYE 

REvlEa  OF  THE  EFFECTS  OF  HIGH 
,OXT0EN  EXPOSURE  TO  THE  ETE, 

AD-11B  *0«  DIV,    |4 

0XT6EN 

FUEL  CELLS 

DESIGN  OF  HTDROGCN-OXTOCN 
CAPILLARY  TYPE  FUEL  CELL, 

AD-11*  470  DIV,   7 

OXYGEN 

STABILITY 

STUDIES  ON  THE  HCNOGLOBlNaOSVSCN 


MOSPHERf 
RESULTS  OF  OBSERVATIONS  ON 
ATMOSPHERIC  OZONE  BY  THE 
INFRARED  nCTHOO,  DEDUCED 
FROM  DATA  OBTAINED  IN  AROt* 


(SRITZERLANO) . 
AD-111  21* 


OIV. 


OZONE 

SPECTRA  ( INFRARED) 

DETERMINATION  OF  SMOOTH  OISTBIBU* 
TION  OF  ATMOSPHERIC  OZONE  FROM 
The  absorption  and  EMISSION 
OF  THE  «.*  nICRONS  BAND. 

Ao-iia  111       OIV.  I 

OZONE 

SRITtCRLAND 

VERTICAL  OZONE  OlITRItUTION 
OVER  AROSA. 

AO-ll*  211       01*.  a 

PANELS  (STRUCTURAL! 
BERYLLIUM 

SHEAR  TEST  Of  CHEMICAL  NILLIO 


BERYLLIUM  RAffLC  PANEL, 

A0-11B  lis  0|V. 


I» 


iPANORAHIC  CAMERAS 
AERIAL  CAMERAS 

CIRCUMf ERENTIAL  VERTICAL 
PERSPECTIVE  AERIAL  CAMERA, 

AD-11*  1*7  OIV,   «1 


PARAMETRIC  AMPLIflERS 

Electron  beams 

development  of  a  high  freoucnct 
Electron-beam  parametric 

AMPLIP lER, 

AO-11*  S20         OIV,   t 

PARAMETRIC  AMPLIflERS 
MATERIALS 

INVESTIGATION  Of  MlCHOOAVE 
NON-LINEAR  EffECTS  UTILIZING 
fERROMAGNETIC  MATERIALS, 

A0-11B  Its  DlV,    t 

PARASITE  DISEASES 
LUNGS 

STUDIES  ON  IMMUNOLOGICAL 
DIAGNOSIS  ANO  THERAPY  Of 
PARAGONIMIASIS. 

AO-11*  2S1  DIV.    14 

PARASITES 

INfECTIONS 

STUDIES  ON  InnUNOUOGlCAL 
DIAGNOSIS  AND  THERAPY  Of 


PARAGONIMIASIS, 

AO-11*  ati 


OIV.   It 


PARASITCS 

PUtLIC  HCAlTH 

AN  EPIOCNIOLOGle  SURVET  Of 
PARAGONIMUS  BEsTERNANI   (KERKERT, 
lB7t)  ANO  RCLATED  SPECIES 

IN  Taipei  countt,  tairan, 

AD-11*  411  OIV,    14 


PARASITIC  OlSCASEB 
JAPAN 

STUDIES  ON  IMMUNOlOBICAL 
DIAGNOSIS  Of  PARAGONIMIASIS. 

A0-11B  SIS  D|V.    |4 

STUDIES  ON  PARAGONIMIASIS. 

A0-1ia  S14  DIV.    14 

STUDIES  ON  PARAGONlnlASIS. 
AD-11B  S17  DIV.    14 

STUDIES  ON  IMMUNOLOGICAL 
NOSiS  AND   THCRAPT 
Of  PARAGONIMIASIS, 

A0-11t  SlB  DIV,    14 

PARASITIC  DISEASES 
LUNGS 

STUDIES  ON  INHUNOLOGICAL 
DIAGNOSIS  ANO  CHEHOThERAPT 
Of  PARAGONIMIASIS  (LUNG  FLUKf 


DISEASE) . 

AD-11*  2S1 


OIV, 


STUDIES  ON  IMMUNOLOGICAL 
DIAGNOSIS  AND  THERAPt  of 


14 


PARAGONIMIASIS. 
AD-11*  ISS 


OIV, 


14 


PARTIAL  DIFFERENTIAL  EOUATIONS 

NUMERICAL  METMOOS  AND  PR0CEDURE> 

SOLVING  NUMERICALLY  THE  NAVIER.STOK 


EOUATIONS, 

A0-1]«  220 


OIV. 


PARTICLES 

COBALT  COMPOUNDS 

STUDY  Of  OXIDES  fOR  02  aNl 
SEPARATION. 

AD-11B  141  elVf   •• 

PENICILLINS 
HISTORY 

■SEPARATING  RESEARCH  fROH 
RESEARCH  AND  DEVCLOPHCNT, 
AO-11*  S21  Otv. 


10 


PERfORHANCE  (ENGINEERING) 

"••S3Clf.5?i??S5*PU.H  tUTTON 
SalTCH, 

A0-11T  *>l  tl«'    ' 

PERfORHANCE  (HUMAN) 

HOT  ENVIRONMENT        _    ...__._. 
THE  HUMAN  THCRNAL  CNVIRONNCNT 
IN  A  BET  TROPICAL  ARC* 
lOPERATION  SBAMP  fOX  II!, 

AD-117  *21  0I«.    14 


10-14 


PERIODIC  VARIATIONS 
TRCMATODEB 


SEASONAL  VARIATIOnI  IN  ThC 

INCIDENCE  Of  PARAGONIMUS 

^fSIE??.*.2'   l»»'ICTIOH  IN  ERieCHCIN 
JAPON I  CUB . 

»0-*l*  4J«         OIV.   14 

PERSONAlITT 

analtSis 

regressioni  an  *n«lttic*l 

AID  fOt  the   AONIStlON 
Of  MASTEa't  DEGREE  CANOIOATCS. 
AO-IIB  «|S         OIV,   ll 

PCRSONNfi. 

SCIENTIfie  RESEARCH 

ABSTRACTS  Of  USAPRO  RCSCARCH 
PUBLICATIONS  —  FT  1*41, 

AD-11B  B14  OIV,    IB 

PCRTURBATION  THCORT 
OUANTUn  MECHANICS 

STUOICB  IN  PCRTURBATION  THCORT. 
VIII,  SEPARATION  OF  DIRAC 
EOUAtlON  AND  STUDY  OF  THE 
SPlN.ORtIT  COUPLING  AND 
FERMI  CONTACT  TERMS, 

AO-117  »02         OIV.   20 

PHASCO  ARRATS 

MICROBAVC     ArtPLIflCRS 

DEVELOPMENT  Of  A  QRIDDEO  |00  KN 
L«tANO  AMPLIflER  SUITABLE  fOH  APPLI 
CATION  IN  PHASEO-ARRAY  RADAR 
STSTEHs. 

AO-IIB  i««       OIV.  a 

PHENOLS 
AMINES 

DISTRIBUTION  Of  BIOlOGICALLT 
ACTIVE  COMPOUNDS  IN  THE 
BOOT, 

AO-IIB  1*S  OIV.   14 

PHENOLS 

S>NTHtSIS  (CHEMISTRY) 

SYNTHESIS  Of  SELECTED  ETHERS, 
PHENOLS  ANO  RELATEU  COMPOUNDS 
HAvInS  nitrogen. CONTAINING 
GROUPS, 

AD-11*  212  OIV.   n 

PHOSPHORUS 
ADSORPT ION 

ADSORPTION  AND  SORPTION  COHPLEIES. 
A0.11*  407  OIV,   1         ' 

PHOTOElASTICITT 
TEST  nCTHOOS 

_A  MCTMOD  Of  DTNANIC  FRINBC 
PRCDICTION  IN  BlRCfRINGCNT 
VISCOCLASTIC  MATERIALS, 

AD-11*  420  DIV,    1* 

PHOTOELECTRIC  CELLS  I  SEN | CONOUCTOt I 
ELECTROLUMINESCENCE 

ADVANCED  fUNCTIONAL  ELECTRONIC 
BLOCK  DEVELOPMENT. 

AO-IIB  *»*  OIV,    B 

PHOTOGRAPHIC  PROCESSING  EOUlPHENT 
AERIAL  RCCONNAISSAHCC 

OENSITT  DISCRIMINATION  fOR 
PRINTER  UTILIZATION  STUOT, 

A0-1SB  IIS  OIV.    2* 

PHOTOLTSIB 
AMMONIA 

PLASH  PHOTOtrtlS  ANO  PLUORCtCCNCC 
Of  NHl  IN  THE  VACUUM  ULTRAVIOLET. 
A0-1la  111  OIV,    1 

photolysis  of  ammonia  in 
the  far  ultraviolct, 
'     ao-iib  1*1       oiv,  1 

pnotoltsis 

fLUORCSCCNCC 

photooissociation  and  fi,uoacsccHcc 
IN  THC  Schumann. uv, 

A0»11B  1t4         eiv.   1 

NASS-SPCCTRONCTRIC  I NVCSTIBaTION 
Of  THC  PHOTOIONIZATION  Of 
THE  NITRoaCN  nOLCCULC, 

AO-IIB  112         OIV.   * 

PHOTOLTSIS 

NITROGEN  COMPOUNDS  \ 

INfRAREO  STuOICS  Of  FRCC 
RADICALS  ANO  UnSTABLC  RCACTION 

intermediatcs, 

AO-IIB  2«T         tlv,   « 

PHOTOMULTIPL lERS 
ELECTRONS 

Improvement  Of  PMOTonuLTiPLim 

RESPONSE  AND  DEVELOPMENT 

Of  A  DEVICE  FOR  HEASUREHENT 

OF  KCV  AURORAL  ELECTRONS. 

AO-IIB  127         OIV.   «S 

PHOTONS 

SCATTERING 

nONTE  Carlo  computation  of 

100,000  1  MCV  GAMMA  RATS 
SCATTCRCO  BT  CONCBCTC  SLAtS, 

AO-IIB  *ot       oTv.  to 

PNTSICAL  PROPCtTICS 
STUDS 

SOHC  ASPCCTS  OF  SABING  AfCUMACV 
IN  CIRCULAR  MILLS. 

Ao-iSB  Oil      OIV.  a* 

PHTSIOLOGT 

AMPUTATION  STUMPS 

ExPCRIMCNTAL  SURtCtT  ON  RIBUICITA- 
TION  AND  REUNION  Of  AMPUTATED 
OR  NEARLT  AMPUTATED  kCS, 

AO-11*  02J         OIV.   14 


PIONS 

ADSORPTION 

ABSOBPTION  Of  NEGATIVE  PI 
MESONS  IN  LIGHT  NUCLEI, 

AO-11*  111  OIV.    20 

PIPES 

TANTALUM  ALLOTS 

TANTALUM  ALLOT  TUBING  DEVELOPMENT 
PROGRAM, 

AO-HB     777  DIV,         17 

PISTONS 

Internal  combustion  cnginc  noisc 
piston-slap  noisc  in  reciprocating 

RmC"! NCRT  s 

AO-11*  20S  OIV,   27 

PLASMA  JCTS 

CLCCTRON  DCNSITT 

DETERMINATION  Of  ELECTRON 
OENSITT  DISTRIBUTION  IN 
4-Iti»"*  >"T  USING  A  LANGHUIR 
PROBE , 

AO-11*  007  OIV.   21 

PLASMA  MEDIUM 
ANTENNAS 

EffECTS  Of  RE. ENTRY  PLASMA 
SHEATH  ON  ANTENNA  CHARACTERISTICS. 
AO-IIB  *41  OIV,   a 

PLASMA  MEDIU 
ELECTRIC  A 


PLASMA 
AEROSPACE 
AO-IIB 

MOLECUL 

Of  ELECTRO 

IN  GASEOUS 

AD-Ilt 

INTERAC 

•AVES  AND 

»0-11* 

INTEPAC 

•AVES  ANO 

AO-11* 


PCS 

ARC 


it TION  fOR 


ARC  OEP0StTtO» 

applTcatTons, 

14*  DIV,    2S 

AR  STORAGE  AND  TRANSfER 
MAGNETIC  ENERGY 

PLASMAS, 

1|*  DIV,   it 

TION  Of  electromaonctic 

CLASSICAL  PLASMAS, 

Bll  DIV,    2S 

TION  Of  ELECTROHAaNCTIC 
CLASSICAL  PLASMAS, 
SI*         OIV,   2S 


>LASMA  MCOIUH 
NCON 

Electron  collisions  in  neon 
Plasma, 

AO-11*  lis  OIV.    21 

>lasha  medium 
shock  raves 

excitation  of  plasma  oscillations 
bt  shock  baves, 

AO-11*  20f         OIV.  It 

PLASMA  SHCATH 
SIMULATION 

SIMULATION  Of  A  THIN  PLASMA 
BMCATh  BT  A  PCANC  Of  aiRCS, 

AO-11*  211         Otv.   2* 

PLASTIC  COATINGS 
nCTALS 

THE  DEVELOPMENT  AND  EVALUATION 
Of  HEAT-RESISTANT,  R A t N.EROS t ON-RE. 
•ISTANT  COATINGS. 
,      AO-11*  1*2  Otv.    11 

PLASTICS 

fOAHS 

theonetical  investigations 
Of  scattcring  fROM  Plastic 
poans, 

Aft.iir  *oo       DIV.  a 

POISONING 

CCLLS  ibioloovi 

eCLL  DAMAGC  IN  LtVCR  AND  KloNCVS 

AS  REVEALED  BT  LIGHT  AMD  ELECTRON 
NICROSCOPV, 

AO-IIB  111  DIV.    |4 

POLTCTClIC  COMPOUNDS 
KCTONCS 

THC  STNTMCSIS  Of  NON.COHHCRCIALLV 
AVAILABLC  ORGANIC  COMPOUNDS. 
AO-11*  102  DIV,   1 

POLVCTCLIC  COMPOUNDS 
■TCRCOCHCNISTRY 

fACTORS  INVOLVCO  IN  TNC  STABILITT 
Of  CTCLOPROPANCS. 

AO-IIB  1*4  OIV.   1 

poltcthtlcne  plastics 
balloons 

poltproptlcnc  balloon  study. 

AD-11*  1S7  OIV.   I 

poltmcrization 
pluorinc  compounds 

synthesis  ANO  POLYHCRIZATION 
Of  fLUORINATCD  SULfUR  MODIflCD 
NITROSO  RUBBCR. 

A0-1S*  «*4         OIV.   I 

•OLTMCRS 

REfBACTIVE  INDEX 

A  STUDY  Of  DYNAMIC  B I RCf R I NGCNCC 
IN  POLYMCRIC  SOLIDS. 

AO-IIB  SIS  OIV.    |1 

FOLTNCRS 

SVNTHCTIC  RUBBCR 
ARCTIC  RUBBCR, 
AD-117  *1S  OIV.    * 

POLTNOMIALS 
FUNCTIONS 

ON  THE  EOUI VALENCE  OF  POLTNOHlAL 
AND  FUNCTIONAL  FORMS  Of 
CONSTITUTIVE  EQUATIONS  FOP 
A  CLASS  Of  LARGE  OCf ORmAT IONS, 


A0-1S*  417 


DIV. 


•OTASSIUM 
OlffUSION 

OIFFUSION    Of_eilTAttlvn^IN. 


HI- IS 


PBR  -  FRO 


A  LIQUID  MCTAL  CCLL. 

AD-ISP  107  DIV.  It 

POaOCRS 

MIXTURCS 

A  fUNOAMENTAL  STUOT  Of  THE 
VARIABLES  ASSOCIATED  BITH 
THE  ntXlNG  OF  CERAMIC  RAB 
MATERIALS, 

AD-11*  !•«  DIV,    |1 

POBER  Equipment 
lunar  bases 

enginefring  stuot  of  multipurpose' 
Engine  anp  fuel  ststem 
for  manned  lunar  bases, 

AD-11*  til  0|V.   7 

PORER  Equipment 

TESTS 

GROUND  ELECTkONies  STSTEM 
FOR  aS-lllB  (HINUTCMANI, 

AO-117  *S4  OlV.    7 

POaCR  EQUIPMENT 

THERMIONIC  CONVERTERS 

LIQUID  METAL-HEATED  SPACE 
RADI ATOR-nOUNTCO  THERMIONIC 
GENERATOR, 

AD-Ilt  *24  OIV;   7 

POBER  SUPPLIES 
LUNAR  BASES 

CNGINEERING  STUOT  Of  NULTIPURPOSE 
ENGINE  AND  FUEL  SYSTEM 
FOR  MANNED  LUNAR  BASES, 

AO-ll*  B2*  OIV,   7 

PRESEBVATION 
BOOD 

OVERLATS  FOR  LUMBER  —  AN  OLD 
PRODUCT  IN  A  NEa  DRESS, 

A0-11S  020  OIV.   11 

PRESSURE  VCSSCL8 

MATCrTaL  FORHlNa   ■ 

HETASTABLC  AUSTCNITIC  fORHINa 
Of  HIGH  STRCNGTH  PKCSSURC 
VCSSELS. 

AO-IIB  00*  OIV.    24 

PRINARt  CCLLS 
TESTS 

TESTING  AND  EVALUATION  Of 
PPIMART  ALKALINC  CELLS  ANO 
BATTERIES. 

AO-ll*  1S1  OIV.    7 

probabilitt 
stochastic  processes 

„  »9B'  theorems  on  punctionalb 
Of  haMkov  chains, 

aO-iib  11*       OIV.   is 

PROeuRCMCNT 

pcKsonnCl 

INCENTIVCB  ANO  R*0  CONTRACTING. 
AD.11*  171  OIV.   it 

PRODUCTION 

MANUf ACTUPING  MCTHOOS 

PRODUCTION  ENGINEERING  HEASuRC 
TO  IHPROVE  PRODUCTION  TCCHNIQUCS 
AND  INCRCASE  THC  RCLIABlLITT 
Of  THC  2NS2SA  TRANSISTOR. 

AO-11*  10B  OIV.    24 

PROGRAHHING  LANGUAGCS 

DATA  PROCESSING  SYSTEMS 

THC  LOGIC  DESIGN  OF  ADAH, 
A  PROBLEM. ORIENTED  STHBOL 
PROCESSOR, 

A0-1ia  70S  OIV.   10 

THE  LOGIC  DESIGN  OF  aOAh, 
A  PROBLEM. ORIENTED  STHBOL 
PROCESSOB, 

fO-11B  70S  DIV,-   10 

NAVIC  POL  INFORMATION  SYSTBN, 
CAPABILITY  EXPANSION  FOR 
CDNSUNPTION  DATA,  PR06RAHHCRS, 
USERS.  AND  OPCBATORB  MANUAL, 

AO-IIB  B14  OIV,    10 

PROGRAHHING  (COHPUTCRSl 
MILITARY  STRATEGT 

A  PREVIEB  Of  NILITRAN,  A 
STSTEH  fOR  THE  OEVELOPHCNT 
Of  COHPUTER  PROGRAMS  THAT 
SIMULATE  MILITARY  SITUATIONS. 
A0-1ia  B44  OIV,    IB 

PROGRAMMING  ICOHPUTERB) 
SetCMTIfie  RESEARCH 

SOME  DIRECTIONS  Op  RCSCARCH 

IN  Dtnamic  programming, 

i0»1ll  lis         olv,   IB 

PROGRAHHING  leOHPUTCRS! 
SIMULATION 

SIMULATION  STSTCN  PROSRAMNlNG 
DCSIGN  MANUAL, 

AO-11*  iia       eiv.  10 

PBOPAGATION 
'HICROBAVCS 

MICROBAVC  INVESTIGATION  OF 
THE  OICLCCTRIC  BAVCGUIDC 
PROPAGATION  BT  NAGNETD-IDNIC 
DUCTS, 

AO-11*  211  DIV.   af 

propagation 

REENTRT  v^ehiclcs 

RE-ENTRT  PROPAGATION  AND 
ANTENNA  STUDIES. 

AD-iia  *4i       OIV.  a 

ABSTRACTS  OF  PROJECTS  ON  PROPCL. 
LANT  ACTUATED  DEVICES  FOR  THE 
U,S,  A|R  fORCE, 

AO-11*  442  OIV,    |2 

PNOPCLLCR  BLADCS 

LOAD  oisrifiuTiON 


PRO-  RAO 


UMSTfABT  LiFTiNtt  %\imrtet 

THtOUT  rO»  A  I1»«INC   PBOfCtLI"  __ 

OP  Loa  PITCH  «N«LC  aiTH  CMo*e*i«c 

tOAOINfl  eiSTMItUTION, 

AD-«1*  »»l  DIV.   • 

PnOPCLLCKt  IHAKtNCl 
PWOPKLLC*  auAOCS 

UNSTCADT  LirTINS  SUMFACC 
TMEOHY  POP  A  HARINC   PaOPlLLC*  _ 
OF  kOa  FITCM  AMSLt  ajTH  CMOKDattC 
LOAOINC  DISTKltUTION, 

AO-'«S«  1*1  »>V.    < 

PKOSTHCTiet 
nOUTM 

POAH  nANOiauLAR  SPLINT. 
AO-IST  *•?  OiV,    1* 

PROTecTivc  eovcaiNGS 
shcltcks 

paoTCcTioM  FACToas  of  fMfaaiacT  - 
•MCLTCas  IM  A  aaiTiSH  acsiocNCC. 

paoTrcTivc  eovcaiNes 
aeoo 


oycaLATS  Foa  Lunacao. 
paoouCT  IN  u  Nia  oaest. 


AN  olb 


Ao-4ia  020 


OIV.   »"» 


paoTciNt 

•lOSTNTHtSIS 

STUDIES  ON  ocoxrattoNuCLCie 

ACIO  nCTABOLISn, 

AB-<*3»  *•>  OIV.    I* 

FMYSleO-CHCNICAL  STUBieS 
ON  THE  NieaOSONAL  aiaONUCLEOPaoTCIN 

"'"^iSbH*  *.,  OIV.    ,4 

PSTCMONETaies 

ATTITUOCS 

aATINCB  BT  OFFICta  oaoups 
OF  INPONTANCC  AND  OtTA t NAa I L I  TV 
OF  SCLECTEO  JOa  CHANACTCa I  ST  I Cf , 
A0-'»1T  «S4  OIV,    J« 

PSTCHONETaies 

AVIATION  PEaSONNEL 

TEAaS  OF  EDUCATION  AS  A  paEDICTOM 
OF  TECHNICAL  TNAININS  SUCCESS, 

AD-'J»  •'•0       OIV.  a 

SePANATION  OF  AVIATION  OPFICCa 
CANOIOATES  PaOH    CADETS 

Foa  PuaPOSES  of  paEoiCTiNS 

VOLUnTANT   BITHDaABAuS, 

Ao-iia  *J«       DIV.  <• 
PSTCHonETaies 

MAINTENANCE  PERSONNEL 

•iSLioeaAPHY  ON  haintenahcc 
PtasONNEL  PcapoaMANCE  nEASuaENcNT, 

AO-Hi*  410  DIV.    24 

PUSLie  HEALTH 

DISEASE  VECTOaS    ...     _...,». 

cuaaENT  aEFEPENCes  in  neoiCAL 

ENTOnOLOOT  PaOH  auSSIAN, 
CCNTNAL  AND  EASTENN  EuaOPEAN, 
f       AND  CHINESE  LITtaATUNE,  VOLUHF 
III.  NO.  S, 

A0-1ST  *<«  OIV.    14 

PULSE  AHPLIFICaS 

n*NuFACTualN6  nCTHOOS 

STuOT  OF  nicaociacuiTar  technioues 

UTILIZINO  nOLECULAa  CNC|NCe*INe. 
A0-1ST  «•)«  DIV.    • 

PURPINO  lELefTaONlCSI 
CESIUH      T 

SPIN  atLAXATION  0»  OPTICALLT 

PUNPCD  cctflun, 

AD-1J*  ■•I4  OIV.   If 

pvaoTCCHNics 

cucaaiLLA  jiAapAaE 

iNpaovrscD  praoTEcHNic  nixTuass 
Foa  auEaaiLLA  aAaFAai  applications 

A0-11a  7S2  DIV,    J 

PVaoTECHNlCS 

nAaxeas 

IHVCfTlaATION  OF  THE  (UaNINe 
CHAaACTCaiSTICS  OF  THE 
LEAD  DIOXI0E>CuPalC  01 1 Ot'S < L > CON 
STAaTEa  CSHPOSITION. 

AD-IJT  «7S  OIV.   » 

PTaoTCCHNtes 

StNSlTIVITT  

SOavlT  OF  SCNSITIVITT  CHAaACTCaiS- 
TICS OF  T»PIC»L  OELAT,   ICNITEN 
FLASH,  AND  SIONAL  TTPC  PvaOTECHNIC 
CONPOSITIONS, 

AD-OJ*  laj  OIV.   J 

OUANTUn  nCCHANICt 
HANILTONI AN 

OH  DiaAc's  aAvc  couatiom 

IN  A  eaAVlTATIONAL  FiCLD, 

AD-04  fit  DIV.    If 

t 

OUINOLlNtS 

STuDieS  ON  TMt  NOOt  OF  ACTION 
OF  ANTISACTEai AL  0*U6S. 

A0-'«J4  fia  OIV.    14 

STUDIES  ON  THE  NOOK  OF  ACTION 
OF  ANTlBACTEaiAL  DaUSS, 

^  A0-'»1»  112  OIV.    |4 

'  aADAa  DuPLExtas 

OIODCS  ISFHICONOUCTOaSl      ... 
e-  AND  KU«tANO  SCnICONOUCTOH 
Ta  DEVICES, 

AD-1J4  024  OIV.   • 

■ADAa  OUPLEKCaS 

OIODCS  iscHicoNOucToa) 

iPLlO-STATf  H|C"0«AVI  TN-ATa 


SfiTCM  paoDucTioa  CNeiNEcaiNC 
nCAsuact  PaosaAH. 


AD-<i34  ass 


OIV, 


aADAa  Echo  AaEAs 
Aia  HASS  analtsis 

CL InATOLOelCAL  STUOT  OF  NAOAP 

ECHO  PiCTuacs  Faon  ALSaoOK 
Aia  Foacc  OAse.  panana. 

ao-<iss  «si        6iv.   2 

PADAa  iNTCaFcacNCC 
THtoav 

aADAa  iNTcapcMCNce  stuot. 

AD-1J*  24<  01*.   • 

RAOAa  SI6NALS 

atsoLUTiON 

aADAa  AceuaACT  and  nesolution 

IN  A  nULTIPLCSISNAL  CNVINONHCNT, 
AD-1>T  *>T  DIV.    ■ 

RADIATION  DAHAeC 
ELCCTaON  TUBES 

ELCCTaON  TUBES  aADlATION 
EStSTANT  PILOT  LINE  PaOOUCTION. 


ac9 


AD-1I*  2<*t> 


OIV. 


MACIATION  DAnABC 
LUaaiCANTS 

EFFECTS  OF  laaADIATION  AT  TmPCK 

FLUX  lCvcls  in  the  aaouNO  test 
acACTioN  ON  the  aEAaLiFC  of  solid 

FILH  LuaalCANTS. 

A0-1ja  l>2  OIV,    !•• 

Effects  of  laaAOlATioN  and  hI6h 

TENPEPATuaE  ON  BEAa  LI(E  OF  J  CfaA- 
me  BONDED  SOLID  FILM  LUB"ICANTS. 
AD-4SS  117  DIV.    I* 

aADIATION  OAHAGC 

TaANsTsToas 

THE  TNANSICnT  BCHAVloa  OP 
TPANriSTOaS  DUE  TO  I0NIZIN6 
aAOKTION  PULSES, 

a6><IJB  241  DIV.    ■ 

aADIATION  EFFECTS 
ABSTBACTS 

EFFECTS  OF  BAOIATIONS  ON 
CELL  DIVISION  AND  CHaONOSOHES 
IN  ANlHALt. 

AD-1)i  StO  OIV,    14 

ABSTBACT  NO.  2J1lf  TO  <J«Oa. 
PANT  I. 

AD-<(I«  J10  OIV.    Jt 

aADIATION  EFFECTS 
BIBLIOfiNAPHICS 

aAD|AT^ON  EFFECTS  UPON  EXPCaiHCNTAl 
ANIHALS,  HAN,  AND  PLANTS! 

AH  ANhOTATCO  bibliocbapht. 
VOL  11,  H-I, 

AD-4SB  177  DIV.    J> 

aAOIA.TION  EFFECTS  UPON  EXPtBINENTAl 
ANIHALS,  HAn,  and  PLANTS! 
AN  ANNOTATED  B I BL I OfiP APHT , 
VOL,   I,  A-L, 

AO-03*  I7B  OIV.    ja 

■EFFECTS  OF  aADIATIONt  ON 
CELL  DIVISION  AND  CHaONOSONfS 
IN  ANIMALS, 

AD-<)3*  277  DIV.    |4 

EFFECTS  OF  BAOIATIONS  ON 
CELL  DIVISION  AND  CHaOHOSONES 
IN  ANIHALS. 

AO-13*  27B  DIV.    14 

aADIATION  EFFECTS 
CELLS  IBIOLOCT) 

EFFECTS  OF  BAOIATIONS  ON 
CELL  DIVISION  AND  CHaOHOSOHES 
IN  ANIMALS. 

AO-«Sa  S9«  DIV.    |4 

aADIATION  EFFECTS 

CHaonosoMEs 

EFFECTS  OF  BAOIATIONS  ON 
CELL  DIVISION  AND  CHaONOSOHES 
IN  ANIMALS.. 

AD-1SB  StI  OIV.    14 

aADIATION  effe'ctb 

INDEXES 

nONTHLT  ACCESSION  LIST,  COOaOINATC 
INDEX,  PAPT  II.    ACCESSION 
LISTS  paoH  OCTUBC*  I,   l*4l 
TO  APPIL  >0  If4<l. 

AO-'IS*  ISS  DIV.   12 

aADIATION  EFFECTS 
TEST  BEACTOaS 

aADIATION  EFFECTS  PABAMETEaS 
IN  HAP  APPLICATIOHS. 

aD-IS*  4B<t  OIV.    20 

BADIATION  EFFECTS 
TISSUES  IBIOLOSTI 

A  OUABTEaLT  PBOSBESS  BCPOBT  ON 
THE  EFFECTS  OF  I0NIZIN6  BAOIATION, 

PBOTEcTivE  oa  thebapeutic 

COMPOUNDS  AND  EFFECTS  OF 
LOa  LEVELS  OF  «AHHA  AND 
FAST  NCUTBON  CXPOSUBE. 

A0-1SB  BfS  DIV.   14 

BADIATION  HAJABOS 
MEASUBEHENT 

MEASUalNa  BANCEI  PMON  O.B 
TO  1.000.000  BOENTCEHS 
PEB  niMUTF. 

AD-1I*  t^t  OIV.   10 


'BADIATION  HAZABOS 
NUCLEAB  BEACTOaS 

HOLLT-e  BEACTOa, 
A0-1JB  «5S 

BADIO  ASTBOHOHT 
STABS 


OIV.   <o 


THE  OEtEBHIHATIOH  OF  THt 
ACeUBATC  POSITIONS  OF  BAOIO 
STARS  ST  THE  LONAB  OCCULTATtON 


TECHNfOUC,  OBSCavATIOHS 

OF  SAlACTIC  AND  EXTBA^OALACTIC 

EnlSsToN  AT  <0B  HC/S. 

Ao-^i*  ISO      OIV.  a 

RADIO  COHMUNICATION  STSTEHS 

euioeo  MISSILES  t 

aS-|))B  niNUTCMAN  saouND         I 
ELECTBONieS  SYSTEM  F|«UBE  | 

A  MI2S,  BADIO  SET  AN/aBC^ItB. 
OETAItED  TEST  acsUiaCMENTS 

FOR  Evaluation  test  pboSRAn. 
A6-ila  OSR       0|V,   II 

BADIO  Interference 

ATHOSPHERF  ENTRY 

OESIQN  OF  A  UHF  BADInCTEB 
FOB  PLASMA  HEASUBEMENTS, 

aO>RIB  222         OIV.   • 

BADIO  INTERFEROMETERS 

PEBFOBHANeC  iENSINCEBINCI 

MILLSTONE  HILL  BADAB  STATION 
RESULTS  OF  L0N6  BASELINE  BADAB 
INTCaFlaOMETER  STUOTCS, 

AD-'OB  •121  0|V.   4 

BADIO  aCCEIVEBS 

AMPlITUOE  MOOULATION 

AUDIO  PULSE  CANCELLATION 
FILTEB. 

AO-RJB  IJJ  OIV.   S    1 

BADIO  BECEIVEBS  ! 

HICaOBAVE  EOUIPMENT  " 

ELECTBONIC  EOUlPHENT  INTEBPEBENCE 
CHABACTEBISTICS^COMMuNICATtON 

TYPE. 

AO-ilJ*  SOJ  OlVt   • 

BADIO  BECEIVEBS 

BADIOFBEOUENCY  FILTEBS 
ACTIVE  NOTCH  FILTEB, 
AD-11«  *i»  OIV.    i 

BADIO  TBANSMISSION  .  ._ 

GUIDED  MISSILES  I SUBFACE-TO'SURFACK I 

TEST  BEPOBT  ON  14SL/TITAN 
II  BADIO  TBANSMISSION  INTEBPACK. 

AD-IS*  111       OIV.  ta 

BADIO  TBANSMITTEBS 
piBTABLE 

STUDY  OF  UNPOBEBCO  PEBSONNCL 
TBANSMITTCB   TECHNIOUES, 

Ao-Bj*  sJo       oiv.  S 

BADIO  BAVES 
BEFLECTION 

badio-echo  studies  of  meteors 

AT  4B-CH  BAVElENGTH,    PABT 
If  SPOBADIC  METEOaS, 

ad-rs*  isr       div.   2 

badioactive  fallout 
smeltebs 

pbotectioh  factobs  of  encbgenct 

SHELTEBS  IN  A  SaiTISH  BESIOEHCE, 
AO-RJ*  IJ2         e|V.   20 

BADIOACTIVITT 
SAFETY 

BADIOLOSICAL  SAFETY  HAHUAL, 
AD-R3B  IR7  OIV.    2* 

BAOIOPaEOUENCT  AMPLIFIERS 
ELECTRON  TUBES 

DESIGN  AND  DEVELOPNENT  INVESTIGA- 
TIOH  OF  A  LOB  HOISfc,  LINCAB, 
VABIABLE  GAIN,  B.F,  AHPLIPIEB 
TUBE. 

AD-RlB  ROI  OIV.    S 

BADIOFBEOUENCT  FILTEBS 
BAOIO  INTrarEBENCE 

ACTIVE  HOTCM  FILTER. 

Ao-Rja  »ti  oiv.  s 

BADIOFBEeUENCY  FILTERS 
BADIO  BECEIVEBS 

AUDIO  PULSE  CANCELLATION 
FILTER. 

AD-RJ*  IJJ         OIV.   • 

BAOIOFBEOUENCT  INTCBFEBENCC 
AHTEHHAS 

DERIVATtOH  OF  AEROSPACE  ARTCNNA 
COUPLIHG-FACTOB  INTEBFEBENCE 
PBEDICTION  TECHNIOUES. 

AD-RJB  20S  OIV.    a 

BAOIOPaEOUENCT  INTEBFEBENCC 
DETECTION 

BF  MAZABD  DETECTOa  ADAPTED 
T0> THE  LITTLEJONN  MISSILE 
SYSTEM, 

AD-RJT  ♦!•  OIV.  t* 

BADIOFBEOUENCT  INTEBFEBENCE 
BADIO  BECEIVEBS 

AUDIO  PULSE  CANCELLATION 
FILTEB, 

AD-RIS  US  OIV.    S 

BADIOFBEeUENCT  INTCBFEBENCE 

scientific  rescabch 

interffrence  studies. 
ad-rsb  722       oiv.  s 

aaoiofbeeuchcv  intcbfebence 
test  sets 

badio  intebfebcncc  measua|n« 

SET  AN/TBH-AIXA-Jl . 

AD-RS7  R07  DIV.    JO 

RAOIOFREOUEHCT  INTERFERENCE 
TBAnSPONDEBS 

SPECTBUH  SIONATUaC  OF  TBANSPONOCR 
SET  AN/APX-21. 

AD-RS7  «J4         OIV.   S 

■ADIOFaEOUENCT  PULSES 
HAXAROS 


10-16 


CHARACrCRISTICS  OP  MIfiN  euRRCHT 
FIRING  PULSES  ON  SOUISS 

AND  Blasting  caps, 

AO-RS*  RBB  DIV.    2* 

aADlOFBEOUENCr  SPECTBOSCOPT 
SPECTBUH  ANALTZERS 

BF  SPECTRUM  ANALTZEB. 
AO-RJB  1*4  OIV-.    S 

BADIeMETEBS 
L  SAND 

L»BAHO    lUOIONETEa     TYPE     SOT, 
AD-RSa  %2|  DIV.       JO 

BADIOnETEBS 

MICBOBAVE  EOUIPMENT 

THE  CBTITAL-VIDEO  BADIOMETER, 


AO'NSS^la 
TTERS  * 


DIV. 


2< 


RADIOHET.  _ 

REENTRY  VFHICLES 

DESIGN  OP  A  UHF  RADIHETEB 
FOB  PLASMA  HEASUBEMENTS, 

AD-RSa  222         dIv.   • 

BADIOPBOTECTI VE  AGENTS 
CHEMICAL  COMPOUNDS 

A  OUARTERLY  PROGRESS  REPOBT  ON 
THE  EFFECTS  OF  IONIZING  BADIATION. 
PROTECTIVE  OR  THERAPEUTIC 
COMPOUNDS  AND  EFFECTS  OF 
LOB  LEVELS  OF  GAHHA  AND 
FAST  NEUTRON  EXPOSURE, 

AD-tJ*  afS  OIV.    14 

BAOOMEs 

HIGH  TEHPEBATUBE  BEBCABCH 

DcVCLOPHENt  OF  A  1200  F  BAOOHE. 


AD-RSS  ISR 


DIV, 


BAOOMES 


DOMES 
PLASTICS 


FABBICATION  OF  A  LIGHTBEICHT 
PLASTIC  HISSILE  BAOOHE, 

aD-RS*  22R  ilV.   S 

BAINFALL 

PBOTECTIVE  CLOTHING 

SPECIAL  STUDY  OF  A  METHOD 
FOB  OBJECTIVELY  DETECTING 
THE  INSTANT  AND  LOCATION 
OF  BAINFALL  PENETRATION 
THROUGH  FIElO  CLOTHING. 

AD-RS7  f2S  DIV.   2R 

BAHJET  INLETS 

HYPEBSONIC  DIFFUSEBS 

DESION  ANALYSIS  SuHHABV  OF  TBO 
FOaCC-BALANCE  HYPEBSONIC  INLET 
CONFIGUBATIONS. 

AO-RST  »04  DIV.    27 

BANGC  FINDING 

LEAST  SeUABcS  HCTHOD 

OBAVITATIONAL  SMOOTHING, 
AD-RS7  »»♦  DIV.    if 

babe  eabth  compounds 
Excitation 

oetebmination  of  htpcbfihc 
Interactions  in  solids  bt 
THE  USE  OF  Radioactive  nuclei. 

AO-RSB  0R4  DIV.   20 

BEACTION  KIHETICS 
PLANES 

HECHANISn  STUDIES  ON  THf  CN(M|CAL 
INHIBITION  OF  FLAHCS, 

AO-RJR  4RR  OIV,    10 

BEACTInN  KINETICS 
OXIDATION 

KINETIC  AND  AEBODYNAMIC  ASPECTS 
OF  THE  OXIDATION  OF  METALS 
By  PABTIAlLT  DISSOCIATED 
OXYGEN. 

ADrRSP  ♦27  DIV.   R 

BEACTION  IPSTCHOLOGTt 
SENSOBY  DEPBIVATION 

BEPOBTFD  VISUAL  SENSATIONS 

AS  A  Function  of  sustained 
SCnsoby  oepbivation  and  social 
isolation. 

ad-rs*  rsi       div.  2b 

aCACTOa  FUELS 

ubAniuh  cenpouNOS 

DISPERSED  UBANIUH  MONOCAaSIOC 
-UBANIUH  NUCLEAB  FUEL  MATEBIAL. 
AD-RSa  »!•  DIV,    |» 

BEADING  MACHINES 
AUTOMAT  ION 

TEXT  RFPOBTING  AND  EDITING 
OEVICC. 

AD-RSa  R|7  OIV.   Jl 

RECOMBINATION  REACTIONS 
ATMOSPHEBE 

THCOBETICAL  CALCULATION  OF 
CaOSS-SECT IONS  OF  IHPOBTANCE 


TO  ATMOSPHERIC  DE IONIZATION, 
AO-RS*  R2*  DIV, 


2i 


BECOaOING  SrSTEHs 
DIAGNOSTIC  AGENTS 

BECSaoEBS  IN  clectboheoical 

DIAGNOSTir  APPABATUS, 

AO-RSB  »at  DIV.   14 

I 

BEENTBT  VENICLCS 

APPLICATION  OF  HIGH  nOMCHT-PRODU- 
CIHG  TECHNIOUES  FOB  CONTBOL 
OF  A  HANNro  SPACE  VEHICLE. 

AD-RS*  202  DIV.   12 

BEENTBT  VEHICLES 
ANTENNAS 

EFFECTS  OF  BC-ENTRT  PLASMA 


tMCATN  ON  ANTENNA  CHARACTERISTICS, 
AD-RSB  «4R  DIV.    S 

4|CHTBT  VEHICLES 
■ASE  FLOa 

TUBBULFNT  BASE  FLOB  BCMINO 
A  SLEHDEB  SUPEBSONIC  BE-ENTBY 
VEHICLE. 

AD-RS*  21*  OIV.    ♦ 

4fCNTaY  VEHICLES 
PROPAGATION 

RE-ENTRY  PROPAGATION  AND 
ANTENNA  STUDIES. 

AD-RSt  **S  DIV.    S 

4(PLEeT0RS 

SOLAR  FURNACES 

STUDY,  DESIGN,  AND  FABRICATION 
OF  SOLAR  ENCaor  CONCENTBATOa 
NOOELS, 

AD-RS*  SIB  OIV.   2S 

itiFRACTION 

DEFOBHATION 

A  STUDY  OF  OTNAHtC  S I REFB I NOENCC 
IN  POLTHERIC  SOLIDS. 

AD-RSB  SRS         DIV.   IN 

ttiPBACToBT  HATEBIALS 
BEBYLLIUh  COMPOUNDS 

TMEBHOCyAamICS  Op  BCFaACTORT 
COHPOUNOS  OF  BEBYLLIUH  (OXIDKS, 

MaiOES,  CABBIOES,  AND  NITBIDESi; 
ANNOTATED  BIBLIOGBAPHT , 
AD-RS*  RRJ  DIV.    IR 

ft^PPACTOBT  HATEBIALS 
TMCBhAL  PaoPEBTICf 

CARBONIZATION  OF  PLASTICS 
AND  REFBACTOBY  MATEBIAL 
RESEABCH.    VOLUNE  II,    REPBACToaT 
NATEBlALS. 

AO-RSB  OSO  DIV.    |R 

ildPRACTORY  METALS 
eilDATION 

KINETIC  AND  AEBODtNANIC  ASPECTS 
OP  THE  OXIDATION  OF  METALS 
SY  PABTIALLT  DISSOCIATED 


illHFORCING  HATEBIALS 
CEBAHIC  FIBEBS 

INVESTIGATION  OF  BONDING 
IN  OXIOE-FIBCa  IBHISKCaiBElNFeaCED 
NCTALS. 

AO-RSB  BRR  DIV.    IR 

FISEB-aciNFoaCED  METALS  AND 
ALLOYS. 

AO-RSB  «2I 


ext 


AD-RSB  *27 


OIV. 


DIV, 


1» 


44tATIVlTT  THEOBY 

THC  SCHBABZSCHILD 
AHO  BHITEHEAD  TMEOiIy 
GBAVITATION, 

AD-RSB  »»t 


METBIC 
OF 


OIV, 


2S 


•ILAXATION  OSCILLATORS 
TRANSISTORS 

TRANSISTOR  FLIP-FLOP  AND 


iNC  COUNTER  alTH  NONVOLATILE 
MC  " 


lOBY, 

AD-RS*  22J 


OIV. 


•IHOEZVOUS  SPACECRAFT 
FEASIBILITY  STUDIES 

A  STUDY  OF  AN  ORBITAL  HAINTENAHCE 
AND  HATERIAL  TBANSFEB  SHUTTLE. 
AD-RSB  117  DIV,    12 

POBTS 
INDEX 

BISLIOOBAPNY  OF  BEPOBTS. 
AO-Ria  720         DIV.   12 

PORTS 

scientific  research 

rescabch  report  on  a 
variety  of  projects. 

ad-rs*  sri       div.  so 

cabch  pbogbah  adm |n| stbat i  on 
procubehent 

Incentives  and  r*d  contracting, 
ad-rs*  s7j       div,  s» 

istance  telectbicali 

NleH-TEHPEBATUBE  BESEABCH 

THEBHOFLECTBIC  HATEBIALS. 
AD-RS*  *BS  DIV.   21 

^ONANCE  SCATTEBING 
THCOBy 

MULTI-CNANHEL  COLLISIONS, 
AD-RS*  SJO         OIV,   If 


lOHATa 
iPTICS 


•  E  r 


as 


ANALTSIS  OF  OPTICAL  BESONATQas 

INVOLVING  Focusing  ellncnts. 

AD-RSB  R2B         DIV.   2S 

PIBaTION 
ICOBDING  SYSTEN 

AUTOHATIC  BECOaOING  oF  P02. 
PC02,  PH,  NA  AND  K  IN 
THE  BlOOd  and  THC  SBAIN, 
a5-RSB  200  Dl 

ICLES 

ippectivencss 

an  evaluation  of  a  neb  beticle 
iesign  In  guhlating  against 
'lashes, 

AO-RSB  Oil        eiv.  f 


V.    14 


IITf 


ORY 
^   ANGULAR  MONCNTUM  FLUX  IN 
THC  FORNATION  OF  THC  SOLAR 


Ni-n 


RAO-ROL 


ststeh. 

AD-RSB  007 
RtVIEBS 


OIV. 


PYROTECHNICS 

SURVEY  OF  SCNSITIVITT  CHARACTCRIS. 
TICS  OF  TYPICAL  OCLAY,   IGNITCB, 
FLASH,  AND  SIGNAL  TYPC  PYBOTECHHIe 
COHPOslTIOHS; 


Bel 
«0- 


RS* 


OIV. 


BHENlun 

NUCLEAR  PROPERTIES 

AOOENOUM  TO  FINAL  TECHNICAL 
BEPOBT  ON  THE  NUCLEAB  PBOPEBTICS 
OF  RHCNiUH. 

AD-RS*  S07  DIV.   20 

RIBONUCLEIC  ACID 
PROTEINS 

PHTSICO-CHCHICAL  STUDIES 
ON  THE  MICROSOMAL  B I BONuCLCOPROTC t N 
PABTICLES.- 

AO-RS*  271  DIV,    14 

PHYSICe.CHCMICAL  STUDIES 
ON  THE  HIcaOSOMAL  B t SONUCLEOPROTC I N 
PARTICLES, 

AD-RS*  272         DIV,   |4 

aiBosoHES 

holecular  properties 

physicovChehical  studies 
on  the  microsomal  b i sonucleopbote i n 
particles. 

ao-rsb  700       div,   14 
physico-chemical  studies 
on  the  microsomal  b i bonucleoprote i n 
pabticles, 

ad-rsb  701       oiv.  |4 

rocket  antennas 

scientific  beseabch 

FLUSH  AND  NONFlUSH  HOUNTCO 

telehetby  Antennas  flush 
mounted  command  control  antennas 
s-band  and  c-bano  beacon 
transponotr  antennas  antenna 
systems  for  specific  hissilcs. 


PROBES  AND  SATELLITES. 
AO-RS*  42* 


DIV. 


ROCKET  CASES 

FILAMENT  BOUND  CONSTRUCTION 

STUDY  OF  THE  EFFECTS  OF  HECHANICAL 
OAHAGE  ON  THE  PEBFOBMANCE 
OF  FILAHENT. BOUND  MOTOR  CASES. 
AO-RSB  1*1  OIV.    27 

ROCKET  CASES 
STEEL 

A  COMPABISON  OF  THE  TOUGHNESS 

CHABACTEBtSTlCS  OF  04  AIR 

AND  VACUUH  MELT  MATERIAL,  • 

AD-RS*  tit  DIV,    |T 


aOCKE 
TIT 

OF 
CAS 
AND 
SEC 


OF 
CAS 

AND 
COM 


OF 
CAS 

OF 


OF 
CAS 

OF 


OF 
CAS 

OF 


T  CASES 

ANtUH  ALLO 

besearch  a 

TITANlun  a 
E,    VOLUME 

FLOa  TUBN 
TIONS. 

AO-RJB  7  1 
BESEABCM  A 
TITANIUM  a 
C,  VOLUME 

TESTING 
PONCNTS, 

AD-RSa  71 

BESEABCH  A 

TITANIUM  a 

E,  VOLUME 

aCLDINS  PB 

AD-RSB  71 

BESCAaCH  A 

TITANIUM  a 

E.  VOLUME 

CANDIDATE 

AD-RSB  7| 
BESEABCH  A 
TITANIUH  a 
E,  VOLUME 
PBONT  AND 

AO-RJB  Bl 


TS 

ND  DEVELOPMENT 
OCKET  HOTOa 

I  I  .    RING  BOLLINC 
ING  CTLINDBICAL 

S  OI.V.    27 

NO  DEVElOPHENT 
OCKET   MOTOR 
IV.    FABBICATION 
OF  FULL  SCALE 


R 

NO  DE 

OCKET 

III. 

ACT.C 

1 

NO  DE 

OCKET 

V,  -E 

TITAN 

4 

NO  DE 

OCKET 

I. 
BEAB 

s 


0 

velop 

MOT 

DEVE 

E. 

0 

velop 

h3to 

valua 

ium  a 

0 

VELOP 

moto 

FORCI 

CLOSU 
D 


IV.    27 

NCNT 

OB 

LOPMCNT 

IV.    27 

MENT 

a 

TION 

LLOYS. 

tV.    27 

MENT 

R 

N6 

RES. 

IV. 


IT 


aOCKET  MOTOR  CASES 

FILAHENT  POUND  LONSTBUCTION 

THE  STRENGTH  OF  GLASS  FlBCBS 
AND  THE  FAILUBE  OF  FILAHENT 
BOUND  PBESSURE  VESSELS, 

AO-RS*  217  DIV.    |R 

ROCKET  HOTOP  NOZZLES 
COOLING 

SElF-COOLED  ROCKET  NOZZLES, 
AO-RS*  R2l  DIV.   27 

ROCKET  MOTORS  ILIOUID  PBOPCLLANT) 
FITTINGS 

APPLIED  BESEABCH  AND  DEVCLOPNCNT 

aORK  ON  FAMILIES  OF  BBAZCO 

ANO  aCLOCe  FITTINGS  FOB  BOCKCT 
PROPULSION  FLUID  SYSTEMS, 

AD-RSB  tit  OIV.   27 

rocket  motors  (solid  pbopellanti 
handling 

hXnoling  and  operating  instructions 
fob  bockct  motdb  x21s, 

ao-rs*  bjr       div.  27 
beapon  system  issa.  suhmabv 
of  bing  ii  case  design 

STUDIES, 

AD-RS*  R*S  DIV.    II 

aocKCTS 

FiaiNG  TCSTS 

DYNAMIC  FINING  OF  THC  ZUNI-PAOA 
BOCKCT, 

AD-RS*  R24  DIV.   It 

aoLLca  BcABiNGS 

LUBBiCATION 


ROL-8IL 


ImI^LUCMCI  or  LUaMlCATIOM 

OM  cnoumamcc  or  aoLLiNS 

CONTACTS. 

AD-IS*  *o*       Div.  a* 

MOLLINC  IMCTALLUaeT I 
ULTWAfONie  KADIATION 

(TUOT  er  THE  rCAtldLl^T 
or  ArPLTING  ULTRASONIC  k.NCM«T 
TO  TH[  MOILING  PMOCCSS  FO* 
SHCCT  nCTALS. 

AD-<IJ*    «J7  »|V.       a4 

SArcTY  ocvtccs 

mojecTiLrs 

Analysis   and  ocsign  rota*t-ttpc 

SCTIACK  LEAF  S*A  nCCHANlSHS. 

AD-IS*     3i7  DIV.        at 


ncitoMT, 

AD-1J*    >*> 


DIV. 


HOLOS. 

AD-*jy    *0I 


DIV. 


I* 


SALNONCLLA 
OTSCnTIKT 


SALNONCLLA 
INFCCTIONS 

eoRRCLATioN  acTaeeN  sutcrrritiLiTT 

TO  ORAL  INPCCTION  AND  INTESTINAL 
•ACTERIAL  FLORA  IN  THE  |NBR«C 
MOUSE  STRAINS  RAISED  BY  SELECTIVE 
SROTMER-SISTKR  HaTINGS  |N 
OUR  LABORATORY, 

AD-*SB  *«l  DIV.    I* 

salnorClla 

FART tCLES 

GENETIC  ANALYSIS  OF  H I CROORCAN I SN 
BY  nllEO  INFECTION  OF  ACTIVE 
FHAGE  PARTICLES  AND  FMACC 
OR  BACTERIAL  ONA, 

AD-IJ*  04S  DIV.    |4 


SALNONElL 
OYSENTE 

BACT 
AND  VIR 
nucus  I 
(ShiSel 

.<   PATHOGt 

AND  VIR 

AO- 

BACT 

AND  ViR 

MUCUS   I 

ISHIGEL 

PATHOGL 

AND  Vl* 

AD 


A  TTPHOS 
RY 

ERI0L06I 
AL  STUDI 
N  ENTERI 
LOSIS,  S 
NIC  COLl 
AL  ENTER 
tj*  »*J 
ERIOBOGI 
AL  SlUDI 
N  ENTCRI 
LOSIS,  S 
NIC  COLl 
AL  ENTER 
IS*  J«S 


CAL,   INNUNOLOGICAL 

ES  6n  rectal 

c  infections 

alnoncllosis, 

infections 

IC  IJIFECTIONSi  . 

DIV,    |4 
CAL.   innuNOLOCICAL 
ES  ON  RECTAL 
C  INFECTIONS 
AlNONELLOSIS, 

INFECT  IONS 
IC  INFCCTIONSl. 

DIV.    1* 


SANDalCN  CONSTRUCTION 
EXPANDED  FLASVICS 

MATERIAL  -HRP  -3/B  OX  AN6 

i/<  OX  MExccL.  FOAM  Filled 

CORE  -SMEAR  STRENGTH  AND  \J 

SHEAR  MODULUS  DETERMINATION 

OF. 

A0-H3S  13*  DIV.   1* 

SANOalCH  PANELS 
ADHESIV'S 

CREtF  RUFTURE  TESTS  OF  AEROBONO 
SOO  AND  DYNABOnD  III  ADHESIVE*. 
AD-13i  111  DIV.    1* 

SANOatCH  PANELS 
BONDING 

MATERIAL  -ADHESIVE  -0YNA80ND 
lit     -ADDITIONAL   TESTING 
AND  OISFOSITION  OF  SFCCIHCNS 
REMAINING   FROM  i|«0  F  CREEP 
TEST  ( S0-*B«5) , 

AO-^sf  y*i  D>V>   >* 

SATELLITES  lARTIFICIALI 
GEODESICS 

A  SUMMARY  OF  CONFIGURATION 
DESIGN  BTVOIES  FOR  A  RANCC 
INSTRUMENTATION  SALlBRATION 
SATELLITE.  -      jL 

AO'-is*  3sa       oi»t  ft 

•  ■ 

SATELLITES  lARTIFICIALI 
GUIDED  MISSILE  RAN9ES 

A  SATELLITE-eORNE  XENON  FLA$H 
OPTICAL  BEACON  FOR  USI 
ON  THE  PROPOSED  MISSILE  RANGE 
CALIBRATION  SATELLITE. 

AD-'SR  B7J  DIV.    I< 

A  SATELLITE-BORNE  XENON  PLASM 
OPTICAL  BfACON  FOR  USE 
ON  THE  PROPOSED  MISSILE  RANGE 
CAtlBRATIPN  SATELLITE. 

AO-tSI  B73  DIV.    I> 

A  SATELLITE-BORNE  XENON  PLASM 
OPTICAL  BEACON  FOR  USt 
ON  THE  PROPOSED  MISSILE  RANGE 
CALIBRATION  SATELLITE. 

A0-<«3B  BT**  DIV.    1* 

SATELLITES  lARTlrlClALt 
S>ACE  MAINTENANCE   - 

DEVELOPMENT  PLAN  AND  COST 
ESTIMATE.    ADDENDUM  TO  A 
STUDY  OF  AN  ORBITAi.  MAINTENANCE 
AMD  MATERIAL  TRANSFER  SHUTTLCj 


AD-<*i*  oaa 


oiv, 


SAas 

"""some  aspects  or  sabing  accuracy 

IM  circular  mills, 

AD-R3B  013  OIV.    2A 

SCALERS 

TRANSISTORS 

TRANSISTOR  rLIP-FLOP  AND 
RING  COUNTER  aiTH  NONVOkA^II-C 


SCATTERING 

RELATIVITY  THEORY 

RELATIVISTIC  PARTICLE  DYNAMICS 
AND  THE  S-MATRIX, 

AD-*i*  0T7       oiv.  as 

SCATTERING 
THEORY 

THEORETICAL  INVESTIGATIONS 
OF  SCATTERING  FROM  PLASTIC 
FOAMS, 

AD-IST  *00  DIV.    B 

ABSTRACTS  OF  USAPRO  RESEARCH 
PUBLICATIONS — FT  1*43, 

AD-13B  B14  DIV.   30 

SCIENTIFIC  RESEARCH 
ANALYSIS 

SEPARATING  RESEARCH  FROM 
RESEARCH  AND  DEVELOPMENT, 

.  AD-<I3*  S<*  DIV,    30 


SCIENTIFIC  RESEARCH 
JAPAN   ' 


EXPLORATION  or  NEa  CHE»MOTHERAPrOTI 
FOR  INFECTIOUS  DISEASES. 

AD-*3*  SIS  DIV.   t 

SCIENTIFIC  RESEARCH 
REPORTS 

PROGRESS  REPORT  FOR  DEC.  1*43 
THRU  FEB.   IV40  FOR  COORDINATCB 
SCIENCE  LAB,,  U.  OF  ILLINOIS, 

A0-13B  iio       OIV.  as 

SCIENTIFIC  RESEARCH 

ROCKET  ANTENNAS  _   , 

FLUSH  AND  NONFLUSH  MOUNTED 
TELEMETRY  ANTENNAS  FLUSH 
MOUNTED  COMMAND  CONTROL  ANTENNAS 
S-BAND  AND  C-BANO  BEACON 
TRANSPONOrp  ANTENNAS  ANTENNA 
SYSTEMS  FOR  SPECIFIC  MISSILES. 
PROBES  AND  SATELLITES. 

AD-*3*  43*  DIV.    a 

SEALS  (STOPPERSI 

'"'itESEARCH  AND  DEVELOPMENT 

of  an  advanced  laboratory 
liquid  metal  regenerative 
fuel  cell. 

ad-isb  si*       div.  7 

seismological  stations 
handbooks 

handbooki  rorlo-alde  stanoaro 
seismograph  netbork, 

AD-13*  4*1  OIV.   a 


SEMICONDUCTOR  DEVICES 
HALL  EFFECT 

APPLICATIONS  OF  THE  HALL 
EFFECT  SEMICONDUCTOR  MULTIPLIPR. 
AD-IS*  4IB  DIV.    I< 

SEMICONDUCTOR  DEVICES 
TRANSISTORS 

PRODUCTION  ENGINEERING  MEASURE. 
PRODUCTION  DEVELOPMENT 
OF  A  SILICON  PLANAR  EPITAXIAL' 
TRANSISTOR  aiTH  A  MAXIMUM 
OPERATING  FAILURE  RATE  OE 
'      O.OOIS  PER  1000  HOURS  AT 
A  CONFIDENCE  LEVEL  OF  *0S 

AT  asc. 

Ao-tST  *44  DIV,    a 

TRANSISTOR,  VHF.  SILICON, 

PoaER  iioa-sooMCi. 

AD-iis*  aso       DIV.  a 

SEMICONDUCTORS 

SCIENTIFIC  RESEARCH 

P-N  JUNCTION  FOPMATION  TECHNIQUES. 

A0-13S  SIS       DIV.  as 

SEMICONDUCTOR  RESEARCH. 
AD-tS*  333  DtV.   as 

SEMICONDk/tTORS 

THERMOtLECTRieiTY 

THERMOFLECTRIC  MATERIALS. 
AD-IS*  4S3  DIV.    as 

SENSORY  DEPRIVATION 

SOCIAL  COMMUNICATION 

PIONEER  VI.   VIGILANCE  AS 
A  FUNCTION  OF  SENSORT  DEPRIVATION 
AND  SOCIAL  ISOLATION, 

AD-*3*  tii  oiv«  a* 

SENSORY  DEPRIVATION 
VISION 

REPORTED  VISUAL  SENSATIONS 
AS  A  FUNCTION  OF  SUSTAINED 
SENSnRT  DEPRIVATION  AND  SOCIAL 
ISOLATION. 

AD-*S*  131  DIV.   a* 

SEPARATION 

COBALT  COMPOUNDS 

STUDY  OF  OXIDES  FOR  03  -Na 
SEPARAT ION. 

AD-13B  143  OlV.    * 

SHELTERS 

CIVIL  DEFENSE  STSTEHS 

SHELTER  OCCUPANCY  STUDIEB 
AT  THE  UNIVERSITY  OF  GEORGIA,' 
1*42-1*4  3.  ■ 

AD-*3*  asi  DIV.   !• 

Shelter  occupancy  studies  -■ 

AT  THl  university  of  GEOPGIA. 


SHELTERS 

gXEAT  BRITAIN 

PROTECTION  FACTORS  OF  EHERBEHCT 
SHELTERS  IN  A  BRITISH  RESIDENCE. 
AD-IS*  4SS         DIV.   a* 

SHIGELLA  FLFINERI 
DYSENTE"Y 

BACTERIOLOGICAL,   IMMUNOLOGICAL 
AND  VIRAL  STUDIES  if    RECTAL 
MUCUS  IN  ENTERIC  INFECTIONS 
(SHIGELLOSIS,  SALMONELLOSIS, 
PATHOGENIC  COlI   INFECTIONS 
AND  vIRAL  INFECTIONS), 

AD-13*  1*3  DIV.    14 

BACTERIOLOGICAL,   IMMUNOLOGICAL 
AND  VIRAL  STUDIES  ON  RECTAL 
MUCUS  IN  ENTERIC  INFECTIONS 
(SHIGELLOSIS,  SALMONELLOSIS. 
PATHOGENIC  COLl   INFECTIONS 
AND  vla*t  ENTERIC  INFECTIONSI. 
ID-IS*  a*3  oiv.    |4 

BACTERIOLOGICAL,   IMMUNOLOGICAL 
AND  VIRAL  STUDIES  ON  RECTAL 
MUCUS  IN  ENTERIC  INFECTIONS 
(SHIGELLOSIS,  SALMONELLOSIS, 
PATHOGENIC  COLl  INFECTIONS 
AND  VIRAL  ENTERIC  INFECTIONS, 
AD-IS*  a**  DIV,    14 

SHIGELLA  SONMCI 
AGGLUTININS 

BACTERIOLOGICAL.   I HHUNOLOG ICAL 
AND  VIRAL  STUDIES  ON  RECTAL 
MUCUS  IN  ENTERIC  INFECTIONS 
(SHIGELLOSIS.  SALMONELLOSIS, 
PATHOGENIC  COLl   INFECTIONS 
AND  VIRAL  ENTERIC  INFECTIONS). 
AD-*SS  71S  DIV.    |4 

SHIGELLA  SONNEI 
OYSENTEPY 

BACTERIOLOGICAL,   IMMUNOLOGICAL 
AND  VIRAL  STUDIES  ON  RECTAL 
MUCUS  IN  ENTERIC  INFECTIONS 
(SHIGELLOSIS,  SALMONELLOSIS. 
PATHOGENIC  COLl   INFECTIONS 
AND  VIRAL  INFECTIONSI. 

AD-*3*  »*»  DIV.    14 

SHIP  AUXILIARY  EOUIPHCNT 
VIBRATION  ISOLATORS 

DEVELOPMENT  OF  AUTOHAT I CALLT 
HARDENING  SHOCK  HOUNTS. 

AD-13B  1*3  D|V.    II 

SHIPS 
BAKE 

ANALTSIS  OF  BAKE  SURVET  OF 
SHIP  MODELS  COMPUTER  PROGPAH 
AML  PROBLEM  NO.   S*0-ai*F, 

ao-*s*  sss       div.   |S 

shock  tubes 
line  spectrum 

tEMPERATuRE  MEASUREMENTS 
FOR  SHOCK  HEATED  POaoEREO 
SOLIDS. 

AD-Rsa  at9  DIV.  as 


SHOCK  aAVES 
AIR 

INTEPACTION  OF  ONE-DIHCNSiaN*L 

SHOCKS  ^oR  EouiLiaaiuM 

AIR. 

AD-RS*  SBT  D|V.    t» 

SHOCK  aAVES 

MAGNETOHYDRODYNAHICS 

A  MAGNETIC  COMPRESSION  EXPERIMENT 
roR  THE  STUDY  OF  SHOCK 
RAVE  STRUCTURES, 

ad-*S7  **i       di«.  at 

SHOCK  rAvES 

PLASMA  MEDIUM 

EXCITATION  OF  PLASMA  OBCILLATIOMt 
BY  SHOCK  RAVES. 

AD-IS*  ao«       Di«.  as 

shock  (mechanics) 
horn  antennas 

Shock  tube  test  of  a  horn 

ANTENNA, 

AD-OS*  SJa        '  ^DlVi   • 

SHORT  TAKE-err  plamcs 

SIMULATION 

SIMULATION  OF  HELICOPTER 
AND  V/STOL  AIRCRAFT.  VOLUME 
II.    V/STOL  ANALYSIS  PEPORT, 
AD-*3B  *a4  DIV.    « 

SIGNALS 

ULTRASONIC  RADIATION 

ORTHOGONAL  ULTRASONIC  SIONAlS. 


1*43-1*43. 

AD-*S*  >** 


DIV. 


IB 


AD-*3a  034 


DIVi 


SILICON  COMPOUNDS 
CAPACITORS 

PRODUCTION  ENGINEERING  MEASURE 
FOR  THE  PRODUCTION  OF  SILICON 
HONOXlOE  CAPACITORS  H I CROCLEMrNT . 


AD-*3*  *a* 


DIV. 


SHELTERS 

•   EXPANDED  PLASTICS 

RIGID  FOAM  PLASTICS  SHELTERS 

BT  SPRAY  APPLICATION  To  A I R-fUPPORTCD 


SILICON  COMPOUNDS 
POLYMERIZATION 

SYNTHESIS  OF  LINEAR  AND  CTCLOLIHEAa 
CRGANOSILICON  COMPOUNDS 
■ITH  PMENYlENESILOXANE  CHAINS 
IN  THE  MOLECULES. 

A0-*3T  *40  DIV.    •• 

SILOXANES 

SYNTHESIS  (CHEMISTRY) 

SYNTHESIS  OF  LINEAR  AND  CTCLOLINCAN 
ORGANOSILICON  COMPOUNDS 

aiTH  phenylenesiloxane  chains 


MI-18 


■in  THt  NOLECULEI. 

AD-*s*  «4e 

SILVER  COMPOUNDS 
TS 


OIV. 


OXIDEI 

FILMS  OF  SILVER  OXIDE. 

AD-*SB  IBB  DIV.    R 

ilHULATION 

PROGRAMMING  (COnPUTERS) 
DEsTiS'-litliSC."""  '"«»*"«ING 
AD-*3*  lia  OIV.   JO 

SIMULATION 

—  fi"*"-**""  "  *  ^H"«  'LASHA 

imcath  by  a  plane  of  aiRCf. 

AD-IS*  i^^  Biv.   as 

SINGLE  CRYSYALS 

EUROPIUM  COMPOUNDS 

n,  2?2?7J  ii"    CHARACTERIZATION 
OF  SINGLE  CRYSTALS  OF  RANC 

EARTH  COMPOUNDS, 

ad-osb  SI4       DIV.  as 

SRT 

ILLUMINATION 

SKY  ILLUN|NAT|0N  DURING  CCLIPSE. 
ANNOTATED  BIBLIOGRAPHY      ««-«-«''»E. 
OF  SOvlET-BLOC  LITERATURE 
'OR  The  PFRIOD  I**0-1*43. 

AD-RS*  334  DIV.    a 

SKY  BRIGHTNESS 
NIGHT  SKY 

REPRINT  OF  IRISH  PAPER  ON 
J7Jj;««J^^»EACTI0NS  CONTRIBUTING  TO 

AU-RJ*  4SI  DIV.   a 

SLEEP 

ELECTROENCEPHALOGRAPHT 

EvoJE*j":;;is?,j:s^'-'""»'-«'"*'-«>"*- 

AD-t37  «30  DIV.    I* 

REPORTED  VISUAL  SENSATIONS 
AS  A  FUNCTION  OF  SUSTAINED 

?!!!.•?!!-""•  "'*T'«''  *•*«>  aociAL 

I  VOL AT  I  ON  0 

AD-IS*  RSI  DIV.    f 

SLENDER  BODIES 
GAS  FLOa 

A  METHOD  or  DETERMINING  FkOa 
FIELDS  OF  BLUNT  NOSED  SLENDER 
•ODIES  AT  ARBITRARY  ANCLES 
OF  YAa, 

AD-RS*  OOa         OIV.   « 

SLENDER  BODIES 

BAKE 

fxPERIMlNTAU  DETERMINATION 
OF  PRESSURE,  TIMPEMATURE, 
AND  DENSITY  IN  SOME  LAH|NAR 
HYPERSONIC  NEAR  BAKES. 

AD-"13*  4*a  DIV.   « 

SOCIAL  COMMUNICATION 
GROUP  DYNAMICS 

PIONEER  VI.   CONPORMITT  TO 
A  GROUP  NORM  As  A  FUNCTION 
OF  SENSORY  DEPRIVATION  AND 


DIV. 


aa 


boil  mechanics 
elasticity 

Theoretical  studt  of  encrgv 

DISTRIBUTION  IN  A  MAlF-SFACE 
RESULTING  FROM  DYNAMIC  LOADING 
IN  A  DEPRFSSION  AT  THE 
ORIGIN. 

AD-Rsa  711      ,  OIV.  a* 

SOIL  MECHANICS 
THEORT 

A  THEORETICAL  ANALTSIS  OF 
STRESS  RAVE  INTERACTION 

i5..i.?2*"-  •*"•  -'««THl|| 
• T UD I Kl 0 

AD-Rj*  saa       DIV.  II 

SOILS 

SfiAtN  OABCt 

DEVELOPMENT  OF  A  SOIL  STRAIN 
GAGE  rOR  LABORATORY  DYNAMIC 
TESTR, 

iD-Rsa  aaa       div.  »• 

SOILS 

VISCOELASTICITT 

A  MACHINE  PROGRAM  FOR  COMPUTINS 
NONLINEAR  VISCOELASTIC  BAVE 

PROPAGATION  In  soils, 

AD-R>a  |4S         OIV.   t 

SOLAR  CELLS 

rIsearch  on  thin  riLM  ^eLV» 

CRTSTAkLINC  SOLAR  CEbl-t. 

A0-*ia  saa       oiv.  7 

SOLAR  CELLS 

MANUFACTURING  METHODS 

HIGH  EFFICIENCT  SILICON  SOLAR 
CELLS  REPORT   NUHBEa  VI, 

AD-RIT  *Ra         DIV.   7 

SOLAR  CELLS 

SCIENTIFIC  RESEARCH 

RESEARCH  ON  PHOTOVOLTAIC 
CELLS. 

AD-Rl*  *7a  DIV.   • 

SOLAR  CORONA 
ANALTSIS 

METEOROLOGICAL  EQUIPMENT  mO 
STUDT  or  SOLAR  CORONA. 

AD-Rsa  »*•  OIV.     a 


sOi  -  an 


SOLAR  Flare* 

hatmematical  prediction 

lih;'-s;!(SC5?{§;i?-  "»"  ••»■*•' 

A0-R3*  laa       DIV.  a 

•olar  furnaces 

Panels  (structural) 

STUDY,  design,  and  fabrication 

OF  SOLAR  ENCROT  CONCCNTRATOR 
MODELS . 

AD-*j^  asa       OIV.  i§ 

SOLAR  STSTEHS 
THEOPT 

ANGULAR  MOMENTUM  FLUX  IN 
THE  FORMATION  OF  THE  SOLAR 
SYSTEM, 

AD-RSe  007  DIV,    > 

SOLID  PROPELLANT  MECHANICAL 
PPOPERTIES  INVESTIGATIONS. 

AD-RS*  R03         OIV.   10 

SOLID  STATE  PHTSICS 
MASEPS 

RESEARCH  INVESTIGATION  DIRECTED 
!9!*fB  EXTENDING  THE  USEFUL 
RANGE  o'  THE  ElEcTRSmAONETIC 
SPECTRUM, 

AD-RS*  4*3  DIV,    as 

1  SOLID  STATE  PHTSICS 
HICROBAVES 

SOLID-STATE  HICROBAVE  REBEARCH. 
a5-*37  «3S  DIV.   i§ 

SOLID  STATE  PHTSICS 
SCIENTIFIC  RESEARCH 

...blKSSl-il  LABORATORY  QUARTERLY 
PROGRESS  RirfoRT  -  SOLID  STATE 
(DIVISION  Bl . 

AD-RS*  34S  DIV.    tl 

SOLID  STATE  PHYSICS. 

AD-R3*  4a4  6lv,    31 

SOLIDS 

DEFORMATION 

CONSTITUTIVE  EQUATIONS  OP 
VISCOELASTIC  SOLIUS  UNDER 
FINITE  DEFORMATION, 

AD-RS*  4at       DIV.  as 

SOLIDS 

ELASTICITY 

.-.  IJSTABILITT  or  TH^CK  ELASTIC 

SOLIDS. 

AO-RS*  saa       DIV,  i$ 

SONAR  DOMES 
STRESSES 

ElpERIMENTAL  DETERMINATION 
OF  PRESSURE  AND  STRAIN 
On  the  Boa  SONAR  DOME  OF 

USB  Barry  idd  tss)  , 

Ao-xsa  Bst       D^iv.  at 

SORPTION 

PHOS'>HORUS 

ADSORPTION  AND  SORPTION  COMPLEXES. 
AD-RJ*  407  DIV.   <• 

SOUND 

PROPAGATION 

SYSTEMATIC  ERRORS  IN  ULTRASONIC 
PROPAGATION  PARAMETER  MEASUREMENTS. 
PART  I,  EFFECT  OF  FREE  FIELD 
DIFFRACTION, 

A0-RS7  *«s       DIV.  as 

SOUND  TRANSMISSION 
NUMERICAL  ANALTSIS 

RADIATION  OF  SOUND  FROM  A 
£i;euLAR  DISK  alTM  A  UNIFORM 
PPESSuRE  DISTRIBUTION, 

AD-Rib  37*       DIV.  as 

SOUNDING  ROCKETS 

TERMINAL  BALLISTICS 

AH  EMPIRICAL  TECHNIQUE  FOR 
IMPROVING  AEROBEEvHI  IMPACT 
PREDICTIONS, 

AD-ts*  *»i       OIV,  aa 

IPACC  Con"UNICATION  STSTEHS 
TRANSPONDERS 

TRACKING,  TELEMETRY,  AND 
COMMAND  STUDIES  OF   GROUND 
AND  SATELLITE  SUBSYSTEMS, 
VOLUME  IVt  AIRBORNE  TRANSPONDER 
CONFIGURATION  STUDY, 

AD-*aa  031       01*.  i 

IPACE  CRAPT 
LOGISTICS 

SOME  SELECT  PHYSIOLOGICAL, 
ANTHROPOMETRIC,  AND  HUMAN 
ENGINEERING  DATA  USEFUL  IN 
VEHICLE  DFSIGN  AND  LOGISTIC 


PROBLEMS  OF  SPACE  FLIGHT 
OPERATIONS', 


AO-Rsa  asi 


OIV,    14 


r-i5§SEfr!5?ssj:;tfeNS?"'^""' 

I^ACr  FLIGHT 
DISARMAMENT 

SPACE  ARMS  controli  trends, 

CONCEPTS,  PROSPECTS. 

AD-Ria  RJ*         OIV.   t* 

i'ACE  FLIGHT 
OPERATIONS 

SOME  SELECT  PMTS t OLOGICAL . 
ANTHROPOMETRIC.  AND  HUhXn   ••• 
ENGINEERING  DA^A  USEFUL  IN 
VEHICLE  DESIGN  AND  LOGISTIC 
PROBLEMS  or  SPACE  PLIGHT 
OPERATIONS, 

AD-R»a  aai       DIV,  I* 


Nl-lft 


SPACE  PLIGHT 

SCIENTiriC  RESEARCH 

COSMIC  RESEARCH  I KOSH I CHESK I TC 
ISSLEOOVANI YA) , 

AD-RS*  330  OIV.   a 

SPACECRAPT  CABINS 
SIMULATORS 

MICROBIOLOGIC  STUDIES  Or 
THE  TBO-MAN  SPACE  CABIN   — 
SIMULATOR.    INTERCHANGE 
OF  ORAL  AND  INTESTINAL  BACTERIA, 
AD-RS*  0*7  DI,V,    1*  ' 

SPALLATION 
THEORT 

STUDIES  or  The  thcoov  op 

SPALLATION. 

AD-Rsa  asa       oiv.  f 


SPECIFICATIONS 

HANDBOOKS 

REFtRENCE 


MANUAL  ON  TENTACr. 


A0-R3B  OOt 


DIV.   a« 


SPECTRUM  ANALTIERS 
DESIGN 

»F  SPECTRUM  AMALTZER. 

Ao-Rsa  1*4       OIV.  0 

SPECTRUM  ANALYZERS 
RADIOFRCOUENCT 

RF  SPECTRUM  ANALYZER. 

Ao-*3*  001       olv.  0 

SPECTRUM  ANALYZERS 
SPEECH 

SPEECH  COMMUNICATION  RESEARCH. 
AD-13*  417  OIV.    JO 

SPEECH 

ANALTSIS 

SPEECH  COMMUNICATION  RESEARCH. 
AD-RJ*  417  DIV.   ja 

SPHERES 

FRACTURE  inECHANICS) 

Rupture  surfaces  of  thick 

SSSES'Sf-  •HELL  UNDER  INTERNAL 

AD-13*  010       OIV.  as 

STABILIZATION  STSTEHS 
TELEVISION  EQUIPMENT 

A  COMPARATIVE  SURVET  OF  TTPfS 
or  SPACE  STABILIZATION  FOR 
TELEVISION  STSTEHS. 

AD-IS*  Sll  OIV.    It 

STAINLESS  STEEL 

MECHANICAL  PROPERTIES 

MECHANICAL  FROFERTICS  OF 
I7-1PH  STFCL,  HOMOGENIZED 
VERSUS  AS  RECEIVED  CONDITION, 
A0-1JB  lia  DIV.    1^ 

STAPHYLOCOCCUS 
ANTIBIOTICS 

A.  ?Zi!?if!.2"  THE  HODE  OF  ACTION 
OF  ANTIBACTERIAL  DRUGS. 

AD-RJ*  311  OIV.    14 

STARS 

PAOIO  ASTPONOMT 

THE  OETERHINATION  OF  THE 
ACCURATE  POSITIONS  Or  RADIO 
STARS  BT  T^E  LUNAR  OCCULTATtON 
TECHNIQUE.  OBfERVATlONS 
or  GALACTIC  AND  EXTRA-GALACTIC 
EMISSION  AT  IDS  HC/S. 

A0-1S*  350  DIV.   a 

STATISTICAL  ruNCTIONS 

MtSSS'TSS!"""''  "*"'"""  '-'"tlHOOO 
AO-13*  as*  DIV.    IS 

STATISTICAL  PROCESSES 

SEQUENTIAL  ANALTSIS  ( 

SOME  THEOREHS  ON  PUNCTIONALS 
or  HARKOV  CHAINS. 

A0-1SB  13*  D|V.    IS 

STEEL 

rPACTURC  INCCHANICSI 

STRESS-CORROSION  CMACKINa 
or  MIGH-STRENOTH   ALLOYS. 

AD-1ST  *4S  DIV.    |» 

STEEL 

EC 


MCChaNIC 

MATER 

STEEL  EX 

AND  HETA 

or. 

AD-1 

THERH 

APPLIED 

•AlSlTES 

AD-R 

PRO'E 

STRENGTH 

AD-1 


AL  PROPERTIES 
|AL  EVALUATION  OF  04Ae 
TPUSION  NECHANICAL 
LLURCICAL  PROPERTIES 

SB  77*  OIV.    17 

OHCCHANICAL  TREATMCNTa 
TO  ULTRAHIGH  STRENGTH 

S*  331  OIV,    1» 

RTIES  OF  ULTRA. HIGH 
OAINITlC  STRUCTURES, 

s*  aia       DIV,   It 


STEEL 

TOUGHNESS 

A  COMPARISON  OF  THE  TOUGHNESS 

CHARACTERISTICS  OF  04  AIR 

ANO  VACUUM  HELT  HAtENIAI^, 

A»«<>S«  »i»  OIV,    I* 

STEEL 

•Elds 

CRACKINq  in  HIGH-STRENGTH 
STEEL  BElDNENTS  —A  CRITICAL 
REVIEb, 

AO-RJB  RJa         DIV.   34 

STEREOCHEHISTRT 

POLTCyCLIC  COHPOUNDS 

FACTORS  INVOLVED  IN  THE  STABILITT 


Sn-  THK 


or  eTei.or»o»»NES, 


DlVi 


fTirreMfo  e»Li»«oe«s 

•lAIIAL  MTO"OSTATie  COMP^t'S'OM 

TC1TIN6  or  sTirriNCo  »ho  oMSTirrENeg 

CTtlHOCuSl     OPTinuM     riLAfllNT     BIAHCTfU. 
AD-13*     **«  Ol^'l        '* 

STirrcNco  c»linoc«s 

SUSnARINt  MULLS 

htokostatic  rncssu"e  tcsts 
or  A  niMC-sTirrCneo  CTHNOer 

or  OyAL  C»OSS  fCCTION  ( nA J0»-T0-IH  N0» 
AXI,  RATIO  or  1.51, 

«0-<«)«  20*  0|V.   ]l    . 

STORAOt 
■  000 

■OOP  rOR  Uie  IN  tULK  STORAflC 
STRUCTURCS. 

AD-'»Ji  0»l  OtV,    !•• 

STORa'cC  BATTCRieS 

eLCCTRoees 

LITHlUH-SlLVfR  CMLORlOe  tCCOMOART 
BATTtRY  INveSTISATlON. 

A0-'»3»  !♦»  OIV,   7 

STRAIN  6AGCS 
SOILS 

DCVtLOrMtNT  or  A  SOIL  STRAIN 
CAGE  FOR  LABORATORY  UTNAHlC 
TCSTS. 

A0-4J8  SI*  OIV.    30 

STRATOS>HeRr 

ATdOSrHCRIC  SOUNDING 

SCAte  or  STRATOSRHERIC  OfTAtL 
STRUCTURt, 

A0-<O8     •••3  OIV.        2 

STRtSS     (PMYSIOLOOT) 

OtNTISTRT  .     . 

HCNAToLOGic  CHANGCf  rokuoaiNO 
sinrlC  cxooontia, 

A0-«3*  ***         OIV.   I* 

STRCSSeS 

CORROSION 

STRESS-CORROSION  CRACKING 
or  HIGH-STRENGTH   ALLOTS. 

A0-'«3T  «4S  OIV.    |T 

STRESSES 

EOUATIONS 

ELASTIC  ANO  RLASTIC  STRESS 

EQUATIONS  roR  hOlLO*  CTLINDERS 
ANQ  SRhERES  SUBJLCTEO  TO 
IHTERHAL  ANO  EXTERNAL  RRCSSURE, 
Ao-13*  *|1  OIV.   2f 

STRESSES 

SOLIOS     r 

CONSTITUTIVE  EQUATIONS  Or 

VISCOCLASTIC  SOLIDS  UNOtR 
riNITE  OErORHATION, 

AD-<I3*  6*S  DIV.   2f 

STRESSES 

U1.TRAS0Nte  RADIATION 

THE  USE  or  ULTRASONIC  RAvES 

rOR  «TRES«  OETERnlNATIONS, 


SUBJECT  INDEXING 
ELECTRONICS 

ECAC  THESAURUS  0^  KEYaORDS, 
AD-13*  20R  DIV,   32 

SUBMARINE  MULLS 

MTDROSTATIC  PRESSURE 

EXPLORATORY  INVCSTlfiAT ION 

or  nonreldeo  pressure  hulls 

rOR  HtOROSPACE  VtHICLCS, 

AD-13*  SBB  DIV.    II 


TELEMETER  STSTEMt 
BIBLIOGRAPHIES 

PCM  TELEHtTRYi  AN  ANNOTATCO 
BIBLI06"»PHY, 

AO-13*  '•■•2  DIV.    S 

TELEMETER  STBTENS 
DOCUMENTATION 

TELEMETRY  AND  COMMAND  OESTRUCT 
TECHNIOUEB. 

AD-IS*  200  DIV.   JO 


AD-H3a  MHf 


DIV, 


23 


^. 


STRESSES 

■AVE  TRANSMISSION 

A  MACHINE  PROGRAM  POR  COMPUTING 
NONLINEAR  VtSCOELASTIC  RAVE 
PROPAGATinN  IN  SOILS, 

AD-13R  1**  OIV.   2 


STRUCTURAL  SHELLS 

BUCKLING  (MECHANICS! 

ON  THE  MECHANISM  OP  BUeKLINfi 

or  A  CIOCULAR  CYLINDRICAL 
SHELL  UNDER  LONGITUDINAL 
IMPACT. 

AO-Hja  SS4  OIV.    l» 

STRUCTURAL  SHELLS 
RUPTUKE 

.  RUPTURE  SURrACES  Or  THICK 
SPHERICAl/^  SHELL  UNDER  INTERNAL 
PRESSURE, 

AD-'>3*  Oia  OIV,    2t 

STRUCTURES 
CONCRETE 

MONTE  CARLO  COMPUTATION  OP 
100,000   I   MEV  GAMMA  RAYS 
SCATTERED  BT  CONCRETE  SLABS. 

AD-<«3B  «D8  DIV.    20 

STRUCTURES  * 

PATIGuE   IHECHAHICSI 

INVESTIGATION  or  EDOT  CURRENT 
TECHNIQUES   IN  ANALYZING 
AIRCRAFT  STRUCTURES  rOR  rATIGUC 
OAHAGC. 

AD-<«3«  •«!  OIV.   >■ 

STRUCTulkES 
MATERIALS 

INrORMATION  REQUIREMENTS 
rOR  APPLICATION  OF  NON-nETALLiC 
STRUCTURAL  MATERIALS  TO  AEROSPACE 
VEHICLES. 

AD-'I3«  <I27   .        OIV.    |R 

STRUCTURES 

■  OOD  -, 

■000  roR  USE  IN  BULK  STORAGE 
STRUCTURES. 

A0-'*1B  021  0|V.    (R 


STUD* 
^OOD 


SOME  ASPECTS  or  SABINC  ACCUMACT 
DIV.   2* 


IN  CIRCULAR  HILLS 
'     AD-'ISa  013 


SUBMARINE  HULLS 

STirrENEO  CYLINDERS 

Hydrostatic  pressure  tests 

or  A  RING-ST irrENEU  CTLINOER 
or  OVAL  CROSS  SECTION  I  MA JOR-To-HI NOR 
AXIS  RATIO  or  I .SI , 

AD-'I3*  20B  DIV.   31 

SUPERCONDUCTIVITY 
BIBLIOGRAPHIES 

SUPERCONDUCTIVITY  JANUARY-JuNC 
1**31   AN  ANNOTATECL  BIBLIOGRAPHY, 
AD-H3»  1*0     ^    OIV.   2S 
SUPERCONOUCTIVITT,   IV*l-l**2t 
AN  ANNOTATED  BIBLIOGRAPHY, 

A0-<I3B  181  OlV,   2S 

SUPERCONDUCTIVITY 

THIN  FILMS  (STORAGE  OCVICESi 

SUPfCONDUCTIVt  EPrECTS  IN 
THIN  riLMS, 

AD-')3*  221  OIV,    2f 

SUPERSONIC  PLOR 
COMBUSTION 

UNlOlMFNSIONAL  THEORY  Or 
SUPERSONIC  COMBUSTION, 

AD-'<3a  **•!  OIV,    |0 

SUPERVISORY  PERSONNEL 
AIR  rORCE  PERSONNEL 

STUDIES  OF  AIR  roRCE  EXECUTIVES. 
tV.    PRETESTING  A  TASK 
INVENTORY  rOR  EXECUTIVES 
(TIE!   or  THE  OCAHA, 

A«-<)3*  OSH  OIV,    23 

SUR6ERT 

AMPUTATION  STUMPS  .   ... 

EXPERIMENTAL  SURGERT  ON  RESUSCITA- 
TION  ANO  REUNION  OP  AMPUTATED 
OR  NrARLT  AMPUTATED  L^S. 

*D-«3*  02M  OIV.    I* 

SURGERY 

ExPE«IMENTAL  SURGERT  ON  RCtUSCITATI 
ANO  REUNION  or  AMPUTATED 
OR  NEARLY  AMPUTATED  LEG. 

AD-'*3«  022  DiV.    I* 

SWITCHING  CIRCUITS 
DISCHARGE  TUBES 

HIGH  POSER  MERCURT  SRITCH. 
A0-43e  til*  OIV.   B 

SalTCHINC  CIRCUITS 
SEQUENCES 

SPEED  INDEPENDENT  NOR  RE Ak I Z*T t OHB , 
AD-«3*  ••3«  DIV.   JO 

STMPOSI A 
EAR 

NEURAL  MECHANISMS  PQR  RESPONSES 
or  MIDDLE  EAR  MUSCLES. 

A0-'I3*  3BI  DIV.    I* 

SYNTHETIC  RUBBER 
POLTMERIIATION 

SYNTHESIS  AND  POLTMERIIATION 
OF  FLUORINATED  SULFUR  MODIFIED 
NITROSO  RUBBER. 

AD-<(3T  ***  DIV.    R 

STNTHETIC  RUBBER 
PRODUCT  ION 

NITROSO  RUBBER  RESEARCH, 
DEVELOPMENT  ANO  PRODUCTION. 

AD-1J*  ***  DIV.    l* 

STNTHETIC  RUBBER 

SYNTHESIS  (CHEHISTIITl 

ARCTIC  RUBBE*. 
l     A0-RJ7  «*1         OIV,   * 

S-HATRIX 

EL*STIC  SCATTERING 

RELATIVISTIC  PARTICLE  DTN*M|CS 
AND  THE  S-MATRIX. 

AD-'«3»  07T  DIV.    2S 

DIPFERENTIAL  EOUATIONS 

SOLUTIONS  OF  THE  THOMAS-FERHl -0 1 RAC 
STATISTICAL   MODEL  Or  ATOMS. 

A0-13B  ••3<)  DIV.    20 

TANTALUM  ALLOTS 
PIPES 

TANTALUM  ALLOT  TUBING  DEvCLOPNCNT 
PROGRAM. 

AD-IS*  777  DIV.    |7 


TARGET  DRONFS 

AERIAL  TARGETS 

Evaluation  or  the  compatibility 

or  the  AQM-37A   TARGET 

AND  LAU-24/A  LAUNCHER  RITH 

THE  P-lB  LAUNCH  AIRCRAFT. 

AD-<«3*  SIB  OIV.    It 

TEACHING  MACHINES 
MATHEMATICS 

USE  or  AUTOMATED  |NST*UCTieN 

IN  rCviei  mathematics  roR 

THE  BASIC  SONARHAN  COURSE 
IC-S*0), 

AD-RSB  2SS         DIV.   JO 


TELEMETER  STSTEMf 
PROJECTILE  FUZES 

TELEMETRY  PROGRAM  FOR  THE 
DEVELOPMENT  QF  A  FUZE  FOR 
THE  XM17X  PROJECTILE, 

AO-13*  333  DIV.   l» 

TELEVISION  GUIDANCE 
CAMERA  TURES 

A  COMPARATIVE  SURVET  OP  TYPES 
or  SPACE  STABILIZATION  FOR 
TELEVISION  STSTEMS. 

AD-*3*  Sll  OIV.    12 

TELLURIDES 

SOLAR  CELLS 

RESEARCH  ON  THIN  PILH  POLT^^ 
CRTStAllINE  SOLAR  CELLS,      ^ 


AD-'«3*  32* 


oiv. 


TENTS 

ARMY  EOUIPMENT 

REFkRENCE  MANUAL  ON  TCNTAGC. 


AD-13*  DOB 


OIV, 


TERMINAL  PLIGHT  rACIklTIES 
GLIDE  PATH  STSTEHS 

STUDY  or  CAPTURE-EPrECT  GLIDE-SLOPE 
MONITOR  TECHNIQUES. 

AD-1IB  I**  OIV.   I 

TERRAIN 

ANALTSIS 

ENVIRONMENT  ANO  DISTRIBUTION 
OP  THERMAL  RELIEr  rEATuRES 
IN  THE  NORTHERN  FOOTHILLS 
SECTION,  ALASKA, 

A0-*3*  l3l  OIV.    2 

TERRAIN 

STATISTICAL  ANALTSIS 

STATISTICAL  STUDIES  OF  STABkC 
GROUND  ROUGHNESS, 

A0-<)3*  IDS  OIV.    II 

TERRAIN 

SURFACE  PPOPERTIES 

ADDITIONAL  RESULTS  ON  THE 
STATISTICAL  ANALYSIS  OF 
A  LINEAR  VEHICLE  USING  MEASURED 
GROUND  PORER  SPECTRAL  OENSlTY. 
AO-ISa  ••0*  DIV.    II 

TEST  CONSTRUCTION  (PSTCHOLOGTl 
PSYCHOMETPICS 

COMPARISON  OF  TEST  ITEMS 
ACROSS  FORMS. 

A0-13T  *SJ  DIV.    2* 

TEST  METHODS 

GUIDED  MISSILE  COMPONENTS 

■S-1338  MINUTEMAN  GROUND 
ELECTRONICS  SYSTEM  PIGURfc 
A  I1I2S,  RAOIO  SET  AN/GRC-I2B, 

DETAILED  TEST  REOUIREhENTS 
POR  EVALUATION  TEST  PROGRAM. 

AD-13*  0S<<  OIV.    II 

TEST  SETS 

INTERFERENCE  ANALTZERS 

RADIO  INTERrERENCE  MEASURINC 
SET  AN/IRM-*(XA-JI . 

AD-R37  *07  DIV.    JO 

THALAMUS 

VIRUS  DISEASES 

ANALTSIS  OF  THE  DEVELOPMENT 
or  JAPANESE  B  ENCEPHALITIS 

VIRUS  RITH  THE  Electron  microscope. 

AD-'(3*  **B  OIV.    I* 

THERMAL  CONDUCTIVITY 
BODY  rkUIDi 

THERMAL  AND  EkECTRICAL  CONDUCTIV- 
ITIES or  RIOLOGICAL  FLUIDS  AND 
TISSUES. 

AD-Oja  I**  OIV.    I* 

THERHAL  CONDUCTIVITY 

COOLING  ♦  VENTILATING  JOUlPMCNT 

Experimental  study  5r  contact 


HEAT  EXCHANGE, 
AO-IJT  **l 


DIV, 


13 


THERMAL  CONDUCTIVITY 
PLANETS 

RADIATIVE  TRANSPORT  OF  MEAT 

IN  LUNAR  AND  PLANETARY  INTERIORS, 

AD-'(3*  ^J**  OIV,    2 

THERMAL  INSULATION       ^. 
AIRPLANE  PANELS        ^M 

•*!(••     PACTOR     DETE(lW*AT|ON 

or  fOuR  types  of   panel 

CONSTRUCTION  IN  F-lll  AIRPLANE, 
AO-ISa  RTO  DIV.    t* 

THERMAL  INSULATION 
MATERIALS 

MEAT  SHIELD  CONCEPTS  ANg  .. 
MATERIALS  FOR  REENTRT  VEHICLES. 
AD-tl*  I**  DIV.    I* 

THERMAL  INSULATION 
STRUCTURAL  PARTS 

DEVELOPMENTS  IN  THERMAk-ST»UCTU»»k 
COMPOSITES  AT  GENCRAk  OTNAH I CS/PO«TH 
■ORTH, 

*D-*3a  RTl  OIV.   .I* 


NI-20 


THERHAk  PROPERTIES 

REFRACTORY  MATERIALS 

CARBONIZATION  OF  PkAfTICS 
AND  REFRACTORY  MATERIAk 
RESEARCH.    VOLUME  II.    REFRACTORY 
MATERIALS. 

A0-R3B  OSO         OIV.   I* 

THERMIONIC  CONVERTERS 
GENERATORS 

LlOUID  METAL-HEATED  SPACE 
RADI aTOR-HOUNTEO  THCRHIONIC 
GENERATOR. 

AD-^ST  *2*  DIV.    7 

THERMIONIC  CONVERTERS 
PRODUCTION 

HIGH  TEMPERATURE  SOLAR  THCRHIONIC 
GENERATORS. 

AO-tJ*  *f2  OIV,   7 

THERMITE 
■ClDING 

THCRMIT  aCLDINGI    A  SELECTIVE 
BIBLIOGRAPHY, 

AO-13*  tR*  OIV,    2* 

THERMOeouPk'S 

HYPERSONIC  PkOO 

THE  EOUIklBRlun  TCHPERATuME 
PROBE,   A  DEVICE  FoR  MEASURINS 
TEMPERATURES  IN  HYPERSONIC 
BOUNDARY  LAYERS, 

A0-*3*  *2*  DIV,    JO 

TtfRMOELECTRICITT 
>{MICONDUCTDRS 

f     THERMOELECTRIC     MATERIALS. 


AO-OI*    *S3 


OIV.       21 


THERMOPLASTICS 

SYNTHESIS  (CHEMISTRY) 

PHOSPHONITRILIC  POLTHERS 
STABLE  AT  HIGH  TEMPERATURES.  , 
AD-RJB  IB7  D|V.    D 

THIN  FILMS  (STORAGE  DEVICES) 
SUPERCONOUCr I  V  ITT 

SUPERCONDUCTIVE  EFFECTS  IN 
THIN  FILMS. 

AD-03*  III  OIV.   2f 

THORAX 

CARDIOVASCULAR  STSTEM 

THORACIC  CAGE  IMPEDANCE  HEACURCHENT 
InPEOANCF  PLETHYSMOGRAPHIC 
DETERMINATION  OP  CARDIAC 
OUTPUT  (A  COMPARATIVE  STUDY),      r 

Ao-Ri*  ooa       DIV.   I* 

THROAT 

EkECTRICAL  IMPEDANCE 

THORACIC  CAGE   IMPEDANCE  MEASUREMENT 
IMPEDANCE  RLETHYSMOGRAPHIC 
DETERMINATION  OF  CARDIAC 
OUTPUT  (A  CONPARATIVE  STUDY), 
A0-R3*  0B8  OIV.   i* 

THROAT 
SKIN 

THORACIC  CAGE  IMPEDANCE  HEA|UREMENT 
TISSUE  RESISTIVITY  IN 
VIVO  AND  TRANSTHORACIC   IMPEDANCE 
AT  100  KC. 

AD-R3*  ISI  OIV.    I* 

THYMUS 

NUCkEOTIOYk  TRANSPCRASCS 

METABOLIC  FUNCTION  OF  EDOXYNUCLCO- 
SIOIC  COMPOUNDS. 

AD-«3*  7V2  DIV.    I* 

thyratrons 
hydrooen 

PRODUCTION  ENGINEERING  HEASURC 
FOR  TYPE  T*«0  SUPER  POREB 
HTDROGEN  ThyRATRON. 

AD-13*  2*1  OIV.   S 

THYROID  GLAND 
BIOCHEMISTRY 

ON  THE  EFFECT  OF  NEUROHYPOPHYSIAL 
HORMONE  ON  THYROID  ACTIVITY, 

A0-*3*  0*0  OIV.    I* 

THYROID  GkAND 
HORHONES 

EFFECT  OF  NEUROHYPOPHYS I Ak 
HORMONE  ON  THTROID  ACTIVITY, 

A0-*3*  035  DIV.    1* 

ON  THE  EFFECT  OP  NEUROHYPOPHYSIAL 
HORMONE  ON  THTROIO  ACTIVITY.        • 
aO-*3«  0*0         OIV.   I* 

thyroio  gland 

pituitary  hormones 

on  the  effect  op  neurohypophysial 
hormone  on  thyroid  activity. 

A0-*3*  0*1  OIV.    1* 


tissues  i 

pathOlo 

STUD 
or  CELL 
ANO  (ID 
MUSCLE 
BY  ElEC 
AD 

STUO 
OP  CELL 
AND  kTd 
MUSCLE 
BY  ELlC 
AD- 


BIOkOGY I 

GY 

lES  ON  THE  MECHANISM 

DAMAGES  IN  LIVER 
NET  CELLS  AND  In  HEART 
riBERS  AS  REVEALED 
TRON  MICROSCOPY, 
*3B  fJI  OIV,    I* 

lES  ON  THE  hCCHANIBH 

DAMAGES  IN  LIVER 
NET  CELLS  AND  IN  HEART 
PIPERS  AS  REVEALED 
TRON  MICROSCOPY, 
*I»  532  D|V.   I* 


TITANIUM  ALLOYS 

MECHANICAL  PROPERTIES 

RESEARCH  ANO  DEVELOPMENT 

or  Titanium  rocket  motor 
TASE  VOLUME  V,  -Evaluation 

CAnOIOATC  titanium  AkkOTS. 
AO-RJB  7|*  OIV.    2* 


riTANIUH  ALLOTS 
METAL  SPINNING 

OF  ?ffli!TSl!  Sg?Kg?''S!j?Sr''^ 

CASE     VOLUME  II.    RING  ROLLING 
AND  PlOR  turning  CTLINDRICAL 


SECTIONS, 

A0-*i8  713 


AL 
OIV.   2» 


riTANtUM  ALLOYS 
ROCKET  CASES 

RESEARCH  AND  DEVCkOPMCNT 
OF  TITANIUM  ROCKET  MOTOR 
CASE,   VOLUME  I,   FORGING 
or  rRONT  AND  REAR  CLOSURES. 

AD-*38  BIS  DIV.    17 

ITANIUM  ALLOTS 
■ELDING 

RESEARCH  AND  DCVEkOPHCNT 
or  TITANIUM  ROCKET   MOTOR 
CASE.  VOLUME  III.   DEVELOPMENT 
OP  ■ELDING  PRACTICE. 

AD-*3B  715  DIV.    27 

OPOLOcT 

integrals 

obstructions  to  imposing 
oiffercntiable  structures. 

AD-*38  f**  DIV.    IS 

OPOLOGT 
STATISTICAL  DISTRIBUTIONS 

NON-PARAMETRIC  MAXIMUM  LIKElIHOOD 
ESTIMATION, 

AD-*3*  25*         OIV.   IS   . 

OBEO  SONAR 
ECHO  RANGING 

LATERAL  ECHO  SOUNDER  -MODEL 
CL-I  . 

AD-*37  *0S  DIV.   * 

OKOPLASMA 
HORPMOLOGY  (BIOLOGTI 

BIOLOGICAL  AND  IMMUNOLOGICAL 
STUDIES  ON  TOXOPLASMA. 

AD-*S8  7*1  OIV.    I* 

RAINING 
FEASIBILITY  STUDIES 

THE  Evaluation  op  troubleshooting 

STRATEGIES, 

AD-*38  *2*  DIV,   2S 

'RAINING 

OKEAT  BRITAIN 

APPRENTICESHIP  IN  GREAT  RRIT*|N 
AND  THE  UNITED  STATES, 

AD-*3a  **0  DIV,   23 

RAINING 
UNITED  STATES 

ArPRENTICESHIP  IN  GREAT  •>'TA|M 
AND  THE  UNITED  STATES, 

A0-*3»  *B0         D|V.   2* 

raining  devices 
group  dynamics 

a  comparison  of  modes  of- 
presentation  of  paired  associates 
on  the  subject-matter  trainer, 
ad-*3*  **b       div.  is 

trajectories 
optThTzation 

A  ITUOT  OF  optimization  TECHNIQUES, 
AD-*3*  «80  DIV,    13 

TRANSCENDENTAL  FUNCTIONS 
INTEGRALS 

ECONOMIZATION  OP  INTEGRALS 
OP  TRANSCENDENTAL  FUNCTIONS, 

AD-*3*  Oil  DIV,    IS 

PRODUCTION  ENGINEERING  MEASURE 
POR  THE  IMPROVEMENT  OF  GERMANIUM 
ALLOY  PORFR  TRANSISTOR!. 

-  -   -  8 1  V .    B 


AO-*J*  *♦* 


TRANSISTORS 

MANUFACTURING  METHODS 

PRODUCTION  ENGINEERING  MEASURE, 
RELIABILITY   THRU  PROCESS 
IMPROVEMENT  I2NI50*), 

*o-*sr  *i*       OIV,  s 

rRANStSTORS 
PRODUCTION 

PRODUCTION  ENGINEERING  MEASURE 
TO  IMPROVE  PRODUCTION  TECHNIQUES 
AND  INCREASE  THE  RELIABILITY 
OP  THE  2N32*A  TRANSISTOR, 

AD-*3*  *p*  DIV,    2* 

rRANStSTORS 

RADIATION  DAMAGE 

THE  TRANSIENT  BEHAVIOR  DP 
TRANSISTORS  DUE  TO  IONIZING 
RADIATION  PULSES, 

aD-*38  2**  OIV,   a 

rRANSISTORS 
SCALERS 

TRANSISTOR  Fk|P>PkOP  ANO 
RING  COUNTER  aiTH  NONVOLATIkC 
HEneRT, 

a0-*3*  223  OIV.   B 

TRANSISTOR,  VHP,  SILICON 

PoaCR  (Io*-5o6mci, 

*0-*3*  210         D|V.   S 

rRANSPONOERS 

RAOIOPREQUENCT  SPECTROSCOPY 

SPECTRUM  SIGNATURE  OF  TRANSPONDER 
SET  An/APX-15. 

A0-X3T  *i*  DIV,   5 

rRANSPONOERS 

SATELLITES  (ARTIFICIAL) 

RESEARCH  DIRECTED  TOBARO 
THE  INVESTIGATION  OP  SUITABlLlTT 
OP  THE  OLOTRAC  TYPE  G  TRANSPONDER 


Ni-ai 


THB  -  DMD 


FOR  USE  IN  THE  RANGE  CAklBRAT.tON 
SATELLITE, 

A0-*3S  «I*  DIV.   • 

TRANSPONDERS 
SPACEBORNE 

TRACKING,  TELEMETRY,  AND 
COMMAND  STUDIES  OF   GROUND 
AND  SATELLITE  SUBSYSTEMS, 
VOLUME  IVI  AIPBiJRNE  TRANtPONQER 
CONFIGURATION  STUDY, 

AD-*IP  Oil  OIV.   1 

TRANSPORTATION 
ECONOMICS 

TECHNICAL  STUDIES  IN  TRANSPORT*. 
TIONI    TRANSPORTATION  COST  P I  NO  I NR , 
AD-*38  I**  OIV,    |3 

TRAVELlNG-RAvE  TUBES 
MICRORAVE  AMPLIFIERS 

DESIGN  FOR  A  HOLLOR-BEAH, 
DISC-LOADED,  COAXIALLINE, 
TRAVELING-RAVE  AMPLIFIER, 

AD-RS8  153  OIV,   a  ■>■ 

trematooes 
epidCmiology 

an  epidemiologic  survey  of 

PARAGONIHUS  REsTERMANI   (KERBERT, 
18781  AND  RELATED  SPECIES 
IN  TAIPEI  COUNTY,  TAIWAN, 

AD-*3*  **3  -DIV,    I* 

TRtMATDDES 

PERIODIC  VARIATIONS 

SEASONAL  VARIATIONS  IN  THE 
INCIDENCE  OF  PARACONIMuS 
■ESTcRHANt   INFECTION  IN  ERIOCHEIR  - 
JAPONICUS. 

A0-*3*  *3« 


DIV, 


I* 


TRIODES 

PRODUCTION 

7*8*  CERAMIC  TRIOOE  PRODUCTION 
ENGINEERING  MEASURE, 

A0-*3«  ***  OIV.   S 

TUNGSTEN 

OXIDATION 

KINETIC  AND  AERODYNAMIC -ASPECTS 
or  THE  OXIDATION  Or  HETALS 
BY  PARTIALLY  DISSOCIATED 
OXYGEN, 

AD-*3S  «27  D|V.    *  . 

TUNING  DEVICES 

HODUiES  iFLECTRONieSi 

LOB  COST  ARMY  MICROMODUkC         t 
PROGRAM. 

Ao-*j«  2ia       DIV.  a 

TUNNEL  DIODES 

HICROBAVE  OSCILLATORS 

A  lO-MR,  X-BAND  TUNNEL-DIODE 
OSClLkATOR, 

A0-*3a  101       OIV,  a 

TUNNELING  (ELECTRONICS) 

CATHODES  (ELECTRON  TUBES) 

THIN-riLM  COLD  CATHODES  PO* 
MICROBAVE  TUBES. 

AO-*sa  fiB       DIV,  a 

TURBULENCE 

DirruslON 

TURBULENT  DirPUSION  OF  HEAT 
AND  MOMENTUM  IN  A  HOMOGENEOUS 
AND  ISOTROPIC  TURBULENT  STREAM, 
A0-*3«  507  0|V.    * 

TURBULENT  BOUNDARY  LAYER 
MATHEMATICAL  PREDICTION 

THE  BEHAVIOR  OP  TURBULENT 
BOUNDARY  LAYERS  |N  ADVERSE 


PRESSURE  GRADIENTS, 
A0-*38  000 


0|V. 


TURBULENT  BOUNOART  LAYER 
SOUND 

SURPACF  ANO  VOkUHC  SOUND 
rROH  BOUNDARY  kAYCRS. 

AD-*3«  *0*  D|V.    23 

UkTRASONIC  RADIATION 
MATERIAk  roRMINO 

ErrECTS  OF  UkTRASOUNO  ON 
DErORHATION  CHARACTERISTICS 
or  STRUCTURAL  HETALS, 

AD-*J«  38*  DIV,    17 

ULTRASONIC  RADIATION 
MUSCLES 

ELECTRON  MICROSCOPE  STUDY 
or  ULTRASONICALLY  IRRADIATED 
MUSCLE, 

AD-*38  **|  DIV,    I* 

ULTRASONIC  RADIATION 
SIGNALS 

ORTHOGONAL  ULTRASONIC  SIGNALS.' 

AD-*3e  035  DIV,    * 

ORTHOGONAL  ULTRASONIC  SIGNALS, 


A0-R3B  03* 


DIV. 


ULTRASONIC  RADIATION 
STRESSES 

THE  USE  OP  ULTRASONIC  RAVES 
POR  STRESS  DETERMINATIONS, 

AD-R38  *■!»         DIV,   25 

UNDERRATER  Explosions 

VIBRATION  ISOLATORS 

DEVELOPMENT  Of  AUTOMAT  I CAkLT 
HARDENING  SHOCK  MOUNTS. 

AD-*3B  1*3  OIV.    Jl 

UNDERRATER  ORDNANCE 
EXPLOSIVE  TRAINS 

DEVELOPMENT  OF  PRECISION 
PRESSURE  DETONATED  DEEP 
SOUND  SIGNALS, 

AD-*3a  52*         OIV,   II 


UMD-X-RA 


AiicTic  ocr*M 

OmCCTIONAL,     SfCCTRU.,     ANO 
STATISTICAL     P»OPt«TICS    OF 

THc  unoc»>icc   noisc    in  THC 

AWCTIC.  * 

AD-^I*     1|*  0I«<        ' 

urPC*     ATHOS'MCIIK 

'"pMCtlOHrNA     IN    TMC     UP^I"     ATKOSPMfM, 
eOH'IL*TION    Of     AtST^ACTS 

man   jovieT  LiTt««Tu"f, 

aS-41*  til  DIV.    < 

UPPC*  ATIOS^MCMC 

"■"XolsioBeN  ncoioMi  ro«  Tne 
roNNATioN  or   ei.fti*»s    in 

A  ^LANITABY  AT«8SrMe»e, 

A0-<«3*  <l*         OIV>   ' 

UPPCN  ATnOSrHCKCS 

'"fcHeNOHrNA^lN  THE  UrPE*  ATnOS^MCBt. 

eOHULATfON  or  ABSTRACTS 
r»OH  SOVIET  LITI»ATU«e, 

ao-ij*  ><•       oiv,  a 

uKANiun  conrouNDS 

OlSrCKSCD  UKANIUH  HONOCANStOC 
-OUANIUH  NOCLCA*  rUtl.  HATtWIAL, 
AD-'«J«  »!•  B«*»    «' 

VANAOlun  ALLOTS 

nCCHANICAL  mOPCKTlCS 

VANAOlUn  ALLOT  STUDIES. 
A0-1J0  »7»  OIV.    1' 

VCHICLCS 

STASILITY 

STATISTICAL  STUOIES  Of  STASlE 
OMOUNO  WOUCHNESS, 

AO-tJ*  lOS  OIV,    It 

A001T18NAL  HESULTS  ON  THE 
STATISTICAL  ANALTSIS  Of 
A  LINEA*  VEHICLE  USING  HEASUNED 

cnouNo  ro'En  srECT«Au  oensitt, 

A0-1I*  "to*  OIV.   ll 

vchtical  TAKE-orr  planes    . 

HATMrnATtCAL  HOOELS         V 
SIMULATION  or  HELICOfTEM 
ANO  V/ST^L   Air»C«AfT,   VOLUME 
II,    V/VOl  ANALTSIS  KEPOKT. 

AD-ija  «2*        DIv;   « 


VE«T  L0«  fProUENCT 
ELECTKIC  flELOS  . 

JlECTPIC  flELOS  rnOH  AIRSO'NC 
VE/tTcAL  ANO  HORIZONTAL 
OfPOLES  AT  VEKT^LOa  rwEouENcies, 
A0-'«1*  4<««  OIV,    • 

VHWATION 

ATTENUATION 

eisTHiBuTioN  or  losses  in 

LONOITUOINALLT  EXCITED  ylS«ATO»S, 
AD-II3S  14*  OIV,    a 

VISNATtON 
HOLCCULKS 

THE  EfrECTS  or  ELECTRONIC 

EXCHANGE  ON  THE  Eff  ICIENCT 
Of  VtSRATIONAL  EXCITATION 
•T  nOLECUL«M  COLLISIONS, 

ad-<ij«  *o<i       dIv,  i* 

viopatiom 

nucleam  pobekeo  vessels 

catculateo  normal  mooes  anb 

NATURAL  fREOUEHCIES  Of 
NS  SAVANNAH,   INCLUDING  SPRUNG     ! 
MASS  CONSIDERATION  Of  THE 
CONTAINMENT  VESSEL, 

AD-'I3«  >07  OIV,    31 

VlSRATfON  ISOLATORS  [ 

PHYSICAL  PROPERTIES  ' 

DEVELOPMENT  OP  AUTOMAT t C*LLT 
HARDENING  SHOCK  MOUNTS. 

A0-13S  ■••3  OIV.   31 

VIDRATORS  IMECHANICALI  '^ 

ATTENUATION 

DISTRIPUTION  or  LOSSES  IN 
«eiTUO|NALLT  EXCITED  VISRATSRS, 


LONSI 


AD-130  I»» 


OIV.   2* 


VIRUS  DISEASES 

INrECTIOUS  HEPATITIS 

ELECTRON  MICROSCOPE  STUOT 
ON  THE  INPECTIOUS   HEPATITIS. 


AO-'tS*  OSJ 


DIV.   I* 


vf RUSES 
'  RIRDS 

ON  THE  GRO«TH  MECHANISM  or 
PSITTACOSIS-TRACHOMA  VIRUSES 
IN  TISSUE  CULTURE. 

a6-43*  373         OIV.   I* 


VIRUSES 

TISSUE  euL 

ON  THE 
PSITTACOSI 
IN  TISSUE 
AD-tS* 
ON  THE 
PSITTACOSI 
IN  TISSUE 
A0-'«3« 
ON  THE 
PSITTACOSI 
IN  TISSUE 
AO-13* 


TURE 

GROSTH  MECHANISM  Of 

S,-TRACHOHA  VIRUSES 

CULTURE. 

**S  DIV.    t* 

GROWTH  MECHANISM  or 

s-trachoma  viruses 

CULTURE  . 
A**  DIV.    t« 

grovtm  MECHANISM  or 

S. TRACHOMA  VIRUSES 
CULTURE. 
4*7  0I«.    I* 


VISCOELASTICITT 
EOUATIONS 

CONSTITUTIVE  EQUATIONS  OP 
VISCOELASTIC  SOLIDS  UNDER 


riNITE  DEfORMATION, 
AD-13R  4SI 


OIV, 


at 


VISCOELASTICITT 

THERMODYNAMICS  .   ....._ 

APPLICATION  Of  IRrEVERSIOLE 
THERMOOTNAMICS  IN  rINITE 
VISCOELASTIC  OErORMATIONS, 

AD-ilSt  003  DIV.    •• 

VISlilLiTT 

""""vTililLITY  CONOITIOM  IN 

MALAYA, 

ad-13*  310       DIV.  a 

VISUAL  PERCEPTION 
CEREBRAL  CORTEX 

STUDIES  on    (A)    THE  VISUA|. 
riELDS  or  MONKEYS  It) 
MEMORY  PROCESSES  AS  ArPCCTED 
•Y  CEREBRAL  LESIONS  IN 
MONKEYS, 

A0-<«3B  SB*         OIV.   1* 

yOCASULARY 

RADIO  INTrprERENCE 

ECAC  THESAURUS  or  KETRDRDS. 
AD-')3<  20<l  DiV,    3t 

■  AKE 

hypersonic  characteristics 

Experimental  octeRmination 
or  PRESSURE,  temperature, 
and  oensitt  in  some  laminar 

HTPERSONie  NEAR  RAKES, 

AO-13*  443  DIV.    « 

■  AKE 

PROGRAMMING  iCOMPWTERSl       , 
ANALTSIS  or  RAKE  SURVCT  OF 
SHIP  MODELS  COMPUTER  PROGRAM 
AML  PROBLEM  NO,  B<IO-3l«f, 

AD-'*3a  SSS  DIV.    It 

RARf ARE 

PROGRAMMING  ICOMPUTERSI 

A  PREVIER  Of  MiLlTRAN.  A 
STSTEM  rOR'  THE  DEVELOPMENT 
or  COMPUTER  PROGRAMS  THAT 
SIMULATE  HiLlTART  SITUATIONS, 
A0-13B  B44  DIV.    >B 

■AVE  rUNCTIONS 
THEORY 

EXPANSIONS  or  SPMEROIOAL 
■AVE  ruNCTIONS, 

AD-13*  on  OIV,    |1 

■AVE  TRANSMISSION 

INTEGRAL  TRANSrORMS 

RErLECTIONS  IN  AND  rROM  ONE.OIMtN. 
SIONAL  REGULAR  AND  IMPERFECT 
POINT  LATTICES, 

AD-'«3<  40*         OIV.  a* 

■AVEGUIDES 

"'^SfjUoSivE  INVESTIGATION  OP 
THE  DIELECTRIC  ■AVEOUIOE 
PROPAGATION  BT  MASNCTO- I  0N,|  C 

DUCTS, 

AD-13R  313  DIV,   as 

■AVEGUIDES 

■AVE  rUNCTIONS  .    .  _ 

RErLECTIONS  IN  AND  rRO"  oNr.oineN. 

BlONAL  REGULAR  AND  IMPERfCCT 
POINT  LATTICES, 

AD-13*  40*  DIV,    2S 

■EATHER  fORECASTING 

STATISTICAL  ANALTSIS 

STATISTICAL-DYNAMICAL  METEOROLOGI' 
CAL  PREDICTIONS, 

AO>ii3T  «50  OIV,   3 

■EATHC*  DATA  PROCESSING  RESEARCH 
ANO  DEVELOPMENT  PROGRAM, 

AO-13*  IIS  D|V,    2 

■ELDING 
PIPES 

APPLIED  RESEARCH  ANO  DEVELOPMENT 
■ORK  ON  fAMlLlES  or  BRAZED 
AND  RELDEO  riTTINGS  rOR  ROCKET 


DESIGN  or  RATERCOOLED  NOZZLE 
THROAT  SECTIONS  FOR  HIGH 
TEMPERATURE,  HIGH  PRESSURE 
OPERATION, 

,A0-1J*  «7S  01*.   « 


•'5?' 


MANUPACTURING  METHODS 

LAMINAR  rLOa  CONTROL  OCHONSTRAT I  ON 
PROGRAM,  Lre  MANUr ACTURINS 
TECHNieUES, 

AO-13*  3a«      OIV.  a4 


•  IRE 


■ERYLLlUN 

Evaluation  or  riNC,  anodized 

D|V.   |» 


BERYLLIUM  RIRE 

A0-1S*  ots 


■  IRE 

MATERIAL  roRHING 

DEVELOPMENT  Or  VERT  HIGH 


STRENGTH  BERTLLlUM  RIRE. 
AD-13*  1*i 


DIV, 


24 


■  IRE 


STRAIN  IMPCHANICSI 

SITTING  TINE  AND  STRAIN  ErPECTS 

IN  A  ,00001  INCH  DIAMETER 
COLO  RIRE  roR  LO^  DENSITY 
SHOCK  TUBE  USE. 
-  >3B  1J0 


AD-U 


OIV. 


■  ODD 

PRESERVATION  .    .  . 

COMPARISON  or  ROOD  PRtSCRvAT I VES 
IN  STAKE  TESTS, 

AO-137  *3a         OIV.   |R 

■  ODD 

protectivp  coverings 

Overlays  por  luhbcr-»an  old 
product  in  a  neb  dress, 


AD-13B  oao 


OIV. 


""S? 


RUCTURAL  PROPCRTIES 
■ODD  FOR  USE  IN  BULK  STORABE 
STRUCTURES, 

AD-13B  021  OIV,   |1 

K-RAT  CAMERAS 
PLUORESCENCE 

AN  X*RAY  rLUORESCENCE  CAMERA. 
AO-IJR  037  OIV, 


21 


X-RAT  SPECTROSCOPY 
I. RAT  CAMERAS 

AN  X-RAT  PLUORESCENCE  CAMERA, 
A0-13B  037  OIV,   21 

X-RAT  TUBES 

COLD  Cathode  tubes 

DEVELOPMENT  or  HIGH  PERPORMANCE 
COLO  CATHODE  rLASH  X-RAY 
^USES. 

U-13*  o«*       OIV.  a 


/ 


PROPULSION  FLUID  SYSTEMS. 

-  --  ---       olv. 


A0-13B  32S 

■ELDIN« 
THERMITE 

THERMIT  reloing: 

BIBLIOGRAPHY, 

AD-13*  114 


2» 


A  SELECTIVE 

DIV.   24 


■  ELDS 

PRACTURE  IMECHANICSI 

CRACKING  IN  HIGH. STRENGTH 
STEEL  RELDMENTS  --A  CRITICAL 
REVIEW. 

A0-13B  132         OIV.   24 

■HISKERS 

crtstal  growth 

THE  KINETICS  or  DIffuSIOH 
CONTROLLED  ■HISKER  GROWTH, 

AD-13*  1*7  DIV.   at 

•  I  NO 

SPECIAL  PURPOSE  COMPUTERS 

METEOROLOGICAL  DATA  RLPDRT 
AEROBEE  KP  J.l. 

AO-13*  4B0  Olv,    12 

•IHD  TUNNEL  MODELS 
TEST  METHODS 

DAMPING  IN  SLIGHTlT  NON-LINCAM 
SYSTEMS!    IMPLICATIONS  TO 
DYNAntC  STABILITT  TESTING, 

AD-13B  4SS  DIV.    t 

■INO  TUNNEL  NOZZLES 
ELECTRIC  ARCS 

SONE  CONSIDERATIONS  IN  THE 


M-a 


NON-MILITARY  AND  OLDER  MILITARY 
RE^^ARCH  REPORTS 


/ 


c 


'Descriptors  marked  with  an  asterisk 
are  listed  in  the  subject  index. 


BIBLIOGRAPHY 

HW-68600  37  .  f 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
PLUTONIUM  ABSTRACTS.  Volume  4,  no.  3,  1  Apr  64, 
22p 

Contract  AT( 45-1)1350 
OTS$0.50 


AGRICULTURE 


OTS  SB-530 

Office  d  Tedinical  Services,  Dept.  at  Commerce, 

Waahlngcaa,  D.  C. 
AGRICULTURE,  FOOD^  FISHES,  FORESTRY.  PARTL 
PL -480  TRANSLATION  PROGRAM.  Feb  64»  18p 
OTS  Selective  Blbliogzaphy  SB-530 
OTS  $a  10  ; 

ESSCRIFTORS:  *Blbliographle8,  'Agilcultibe,  *Pood. 
*Flahes,  •Forestry 

Lists  301  translations  financed  widi  curre)(icles  accrued 
In  Israel,  Poland  and  Yugoslavia  as  a  residt  at  aale 
abroad  at  American  surplus  agricultural  commodities. 
Material  selected  by  scientists  of  U.S.  agencies  partici- 
pating in  this  program.   Subjects  are  arranged  in  die 
following  cat^orlea*  Animal  Husbandry;  I^iflhes,  Pood; 
Forestry,  Pest  Control;  Plant  Cultivation;  Soils;  Agri- 
culture General.    Most  of  these  translations  are  avail- 
able through  OTS  for  about  a  penny  a  pa^e. 


ASTRONOMY 
Astrophysics 

N64- 18432 

Laboratory  for  Nuclear  Science,  Mass.  Inst,  of 

Tech.,  Cambridge. 
COSMIC  GAMMA  RAY  RESULTS  FROM  EXPLORER 

XI  T 

W.  L.  Kraushaar,  G.  W.  Clark,  M.  Aga^o, 
G.  Garmire,  and  H.  Helmken.   [1963]  8p 
Grant  N8G-386 
NASA  CR -53590 
OTS  $1.10 

DESCRIPTORS:  •Cosmic  rays,  •Gamma  r^ys, 

N64- 18433 

Laboratory  for  Nuclear  Scieoce,  Maas.  last,  at 

Tech. ,  Cambridge. 
COSMIC  RAY  EQUILIBRIUM 
W.  L.  Kraushaar.   [1964]  4p 
Grant  N8G-386 
NASA  CR -53589 
OTS  $1.10  >  i 

DESCRIPTORS:  •Cosmic  rays,  Energy, 


N64-I8431 

Laboratory  for  Nuclear  Science,  Mass.  Inst,  of 

Tech. ,  Cambridge. 
X-RAY  PRODUCnON  IN  SUPER  NOVA  REMNANTS 
G.  W.  Clark  and  M.  Oda.   [1963)  7p 
Grant  NsG-386;  Cootraa  AT(30- 1)2098 
NASA-CR-53591 
OTS  $1.10 

DESCRIFrCRS:  •X  rays.  •Supernovae, 


N64-18439 

Research  Labs,  for  the  Engineering  Sciences,  Univ. 

at  VlTfs^niMt  Charlottesville. 
EVALUATION  OF  THE  LUNAR  PHOTOMETRIC 
FUNCTION.   Final  r«pc 

Hermon  M.  Parker,  Thomas  T.  Mayo,  IV,  D.  Scott 
Bimey,  Jr.,  and  George  Mcdoakey.  Jan  64,  71p 
Grant  N8G-466 

Rept.  no.  A5r-4015-101-64U;  NASA  CR-53576 
OTS  $7. 60 

DESCRIPTORS:  •Moon,  Surface  properties, 
•Photometers. 


BEHAVIORAL  SCIENCES 
Human  Engineering 

PB-165  957 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
DISORIENTATION:  AN  EVALUATION  OF  IHE  ETI- 
OLOGIC  FACTORS 
Ralph  N.  Kraus.    7  May  59,  lOp 
Rept.  no.  59-90;  AD-231  542 
OTS  $1.10 

DESCRIPTORS:  •Space  perception,  •Proprioception, 
•Visual  perception,  •Instrument  flight.  Flight  paths. 
Vertigo,  Vestibular  apparatus.  Etiology,  Pllas, 

A  brief  history  of  the  development  of  instrument  fli^t 
is  presented,  and  the  physiological  mechanisms  In- 
volved in  maintaining  aerial  orientation  are  reviewed. 
Each  of  three  subjects  flying  in  F-IOOF  aircraft  com- 
pleted transition  from  VFR  (Visual  flight-rules)  to 
EPR  (Instrument  flight  rules)  in  an  average  time  of  24, 
27,  and  26. 5  seconds,  respectively.    No  abnormal 
changes  in  the  attitude  of  the  aircraft  or  in  the  fll^ 
path  took  place  during  the  transition.    An  aircraft  fly- 
ing at  10, 000  feet  can  assume  an  attitude  from  which 
recovery  Is  Impossible  in  as  little  time  as  20  seconds 
If  the  pilot  does  not  have  a  visual  reference.    The  pe- 
riod of  time  that  the  pilot  deliberates  -from  the  instant 
when  he  loses  his  outside  visual  reference  until  he 
initiates  transition  to  IFR  -  is  the  critical  factor  In 
disorientation  accidents.    A  jet  aircraft  can  assume  an 
attitude  from  which  recovery  is  impossible  while  the  " 
pilot  is  completely  unaware  that  a  change  in  attitude 
has  occurred.    (Author) 
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AD-422  291 

Scbod  of  Aerospace  Medltdne,  Brooks  AFB,  Tex. 
SPATIAL  DISORIEOTATICW-CURREhTT  CONCEPTS 
AND  AERGMEDICAL  IMPLICATIONS 
Robert  H.  Bonner.   Aug  63.  28p 
Review  7  -63;  N63-  23658 
OrS  $2.60 

DESCRIPTORS:  •Aviation  medicine,  •Space  perception, 
•Psychophyaiology,  *Poeltlon  finding.  Pilots,  Training, 
Avlatl(Mi  accidents.  Flight  instruments. 

A  crlticaLl  review  with  56  references. 


Restorative  dentlBts  treat  only  333^  <<  the  total  carious 
lesions  among  Air  Force  personnel.   In  ether  words, 
two-thirds  at  all  lesions  remain  untreated.  To  maintain 
a  military  force  capable  of  sustained  service,  not 
hindered  or  incapacitated  by  dental  therapy  require- 
ments, the  treatment  capability  of  the  restorative 
dentin  must  be  improved.  Several  studies  were  made 
to  increase  treatment  efficiency.  The  help  of  a  dental 
assistant  increased  the  efficiency  of  treatments  689^. 
The  results  were  obtained  by  use  of  standard  operating 
procedures,  equipment,  treatment,  and  instruments. 
The  operatory  was  according  to  a  recent  definitive 
design  of  the  Department  of  Defense  for  an  Air  Force 
restorative  dentistry  operatory.  (Author) 


Personnel  and  Training 


NASA-TN-D-2255 

Bolt,  Berandc  and  Newman,  Inc. ,  Cambridge,  Mass. 
THE  ADAPTIVE  DYNAMIC  RESPONSE  CHARAC- 
TERISTICS OP  THE  HUMAN  OPERATOR  IN  SIMPLE 
MANUAL  CONTROL 

Laurence  R.  Young,  David  M.  Green,  Jerome  L  Kllrtnd, 
and  Temdler  A.  Kelly.   Apr  64,  104p 
Oaatx&ct  NASw-lsS 
N64-18734 

ors  $zso 


DESCRIPTORS: 
engineering. 


•Tracking,  Control,  •Human 


PB-165  332 

Minneapolis-Honeywell  Regulator  Co. ,  Minn. 
STUDIES  COMPARING  EFFECTIVENESS  OF 
THREE-DIMENSIONAL  VERSUS  TWO-DIMENSIONAL 
PRESENTATIONS.  Final  rept. 

H.  E.  Guttmann  and  D.  A.  Anderson.   6  Nov  62,   66p 
Contract  AF30(602)2379 
MH  MPG  repc.  1525-TR-l;  RADC  TDR  63-39 
OTS  $6.60 

DESCRIFT(»S:  ♦Display  systems,  •Stereoscopic 
display  systems.  Effectiveness,  Tests,  Personnel,      ^ 
Visual  acuity.  Space  perception.  Position  finding. 

This  study  compared  the  efficacy  of  two  types  of  dis- 
plays: A  real  tliree-dimensional  display  versus  an 
orthogonal  dual  projection  two-dimensional  display. 
Subjects  were  required  to  make  judgments  of  absolute 
position  of  targets,  relative  position  of  targets,  abso- 
lute velocity,  and  relative  velocity.   In  judgments  of 
absolute  velocity,  jperformance  was  sliglitly  superior 
on  tlje  tliree-dimeiisional  display.   In  the  other  areas 
investigated,  performance  was  superior  on  the  two- 
dimensional  display.  (Author) 


AD-423  657 

School  of  Aerospace  Madicine,  Brooks  AFB,  Tex. 
THE  EFFECT  OF  ANQLLARY  PERSONNEL  ON  THE 
TREATMENT  CAPABILTTY  OF  A  USAF  DENTAL 
OFFICER 

Walter  V.  Davis,  Richard  E.  McKenzle,  and  Warren 
R.  Hester.  Oct  63,  8p 
SAM-TEW -63-35 
OTS  $1.10 

IKSCRIPTCXIS:  •Dental  perscnnel,  •Officer  personnel, 
•Ais  Force  personnel,  •Dentistry, 


AD-280  420 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
NOISE  EXPOSURE  OF  B-52  AND  KC-135  AIRCRAFT 
MAINTENANCE  PERSONNEL 
Lennart  L.  Kopra  and  Lee  B.  Strickland  (UnlT.  of 
Texas).   28  Jun  61,  19p 
Rept.  no.  61-117 
errs  $1.60 

DESCRIPTORS:  •Noise,  •Maintenance  personnel,  •Air 
Force  personnel.  Aircraft,  •Airplane  engine  noise. 

In  view  of  the  intermlttency  of  the  noise  exposure  and 
die  relatively  short  duration  of  continuous-exposure 
periods  experienced  by  aircraft  engine  and  maintenance 
personnel,  and  in  light  of  the  current  hearing-damage- 
rlsk  criteria,  the  present  interpretation  of  the  noise- 
expoeure-time  results  is  tliat  B-52  and  KC-13S  mainte- 
nance personnel,  with  very  few  exceptions,  are  not  ex- 
posed to  potentially  hazardous  levels  long  enough  to 
experience  irreversible  hearing  loss  provided  that 
available  ear  protection  devices  are  worn  consistently 
by  these  men.   (AuAor) 

Psycholooy 

PB-165  874 

Institute  for  [Psychological  Research],  Tufts  Univ. , 

Medford,  Mass. 
THE  EFFECT  OF  NOISE  ON  THE  PERCEPTIC»I  OF 
FC»MS  IN  ELECTRO-VISUAL  DISPLAY  SYSTEMS. 
Progress  rept.  no.  5,  1  Nov  56-31  Jan  58 
Mason  N.  Crook.  31  Jan  58,  12p 
Contraa  DA49-007-MD-536 
AD- 155  153 
OTS  $1.60 

DESCRIPTORS:  •Visual  perception.  Images, 
•Display  systems,  Noisei^  Facsimile  equipment, 
♦Psychometrics, 

This  report  describes  briefly  five  experiments,  the 
results  of  which  are  still  under  analysis.  The  first  ex- 
periment was  designed  to  tfirow  light  on  the  relative 
importance  of  reduced  contrast  and  degradation  of 
contour  for  the  impairment  of  form  recognition  under 
visual  noise.   Landolt  rings  were  used  as  test  copy. 
Whsn  contour  degradation  was  eliminated,  scares 
deteriorated  gradually  with  decreasing  contrast.  When 
"    contour  degradation  was  added  scores  deteriorated 
much  more  rapidly.  The  remaining  experiments  were 
part  of  an  unfinished  series  concerned  with  the  effect 
of  the  degree  of  familiarization  on  recognition  of 
irregular  forms  under  noise.  Card- sorting  techniques 
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were  tried  for  the  purpose  of  esubllshi^  graduated 
degrees  of  familiarity  amoag  different  sets  of  forms. 
Three  variations  of  the  sorting  technique  yielded  ap- 
proximately the  same  upper  limit  of  familiarity  as 
measured  by  Subjects'  ratings.  A  different  procedure 
which  required  the  Subject  to  draw  the  outline  of  the 
form  during  a  brief  exposure  produced  higher  maximum 
ratings.  Testing  for  actual  recognition  performance 
under  noise  has  not  been  completed.  (Ajirliar) 

PB-165  875 

Institute  for  [Psychological  Researcfa|i  Tufts  Univ. , 

Medford,  Mass.  1 

THE  EFFECT  OF  NOISE  ON  THE  PEhCEPnON  OF 
FC»MS  IN  ELECTRO- VISUAL  DISPLAY  SYSTEMS. 
Final  rept.  | 

Mason  N.  Crook,  Harokl  P.  Bishop,  Jotti  Coules, 
Florence  E.  Gray,  and  John  A.  Hanson.   31  Jan  59,  17p 
Contraa  DA49-007-MD-536 
AD-218  902 
OT^  $1.60 

DESCRIFTCmS:  •Visual  perception,  In^igeS,  •Display 
systems,  Noise,  Facsimile  equipment^  •Psytdiometrlcs, 

Research  under  the  contraa,  as  deuiled  in  interim  and 
progress  reports,  is  reviewed  and  sunimarlzed.  Data 
were  reported  on  the  effea  of  visual  nOlse  on  the  per- 
ception cf  familiar  and  unfamiliar  forms  against  plain 
and  complex  backgrounds  in  a  praotype  electro-visual 
system.  Recognition-noise  funaions  tended  to  be 
sigmoid,  but  to  vary  with  the  type  of  form  and  other 
conditions.   Characteristics  of  forms  having  significance 
for  recognizabillty  did  not  lend  themselves  to  simple 
geometrical  specification.   Subjects'  response 
tendencies,  of  a  type  determined  in  part  by  die  experi- 
mental context  and  na  readily  controllable,  proved  to 
be  a  significant  faaor  in  performance.  Various  char- 
acterlstice  of  fte  display  system,  the  fidrms,  the 
backgrounds,  and  the  experimental  context  interaaed 
to  produce  complex  dau  for  which  tentative  interpre- 
tations are  presented.  (Author)  (See  ajso  PB-165  874) 

AD-420  948  , 

School  of  Aerospace  Medicine,  Brookp  AFB,  Tex. 
PSYCHIATRIC  ASPECTS  OF  THE  SAM  TWO-MAN 
SPACE  CABIN  SIMULATC« 
Earl  H.  Cramer.  Sep  63,   19p 
SAM-TDR-63-27;  N63-23338 
OTS  $1.60 

DESCRIPTORS:  •Social  psychology,  •Space  crews, 
•Spacecraft  cabins,  Fll^t  simulators,  Group  dy- 
namics. Stress  (Psychology),  Emotion^,  Space  fll^t. 

Psychiatric  studies  were  made  of  crew  interactions  on 
a  series  of  eight  Two-Man  Space  Cabin  Simulator 
experiments.   Crew  inter aaion  was  observed  periodi- 
cally over  closed-circuit  television  and  surveillance 
microphones.   Other  information  was  otxained  from 
diaries  and  dehriefings.  Many  situa.tlo|iB  and  faaor s, 
which  have  been  forecast  in  the  literature  as  having 
potential  psychiatric  significance,  did  not  appear  to  be 
problems  oa  these  simulated  fiights.   Some  faaors, 
however,  such  as  work-rest  schedules,  boredom,  and 
interpersonal  relations,  do  appear  as  sreas  of  paential 
concern  on  aaual  prolonged  space  flight.  (Author)- 


BIOLOGICAL  SCIENCES 

AD-423  397 

British  Columbia  Research  Council,  Vancouver 
(Canada). 

MOSQUTTO  REPULSION.  Annual  pitagress  rept. ,  1  Feb- 
31  Oa  63 

R.  H.  Wright  [19631  56p 
Contraa  DA49-193-MD-2391 
OTS$L50 

DESCRffTORS:  •CuUcidae,  •Asdes,  •Anopheles.  •Insect 
repellents,  Sensory  mechanisms 

Based  on  experiments  with  Aedes  aegyptiL  a  dieory  of  the 
repellent  action  of  chemicalirn&  dimediyl  phthalate  was 
advanced.   The  responses  of  Anopheles  quadrimaculatus 
were  sufficiently  different  from  those  of  Aedes  aqrvptl  to 
suggest  that  this  tfieory  U  probably  an  over-slm^ca- 
tlon.   Nevertheless,  the  presumption  remains  that  the  in- 
sect does  not  react  to  the  presence  of  dimethyl  phthalate 
aoeclflcallY,  but  rather  that  the^chemical  repellents  act 
on  a  sensory  system  that  normaUy  serves  fbr  the  per- 
cepaon  of  some  other  environmental  factoi<s).  (Author) 

BNL-805 

Bro(*haven  National  Lab. ,  Upton,  N.  Y 
MERISTEMS  AND  DIFFERENTIATION.   REPORT  OP 
SYMPOSIUM  HELD  JUNE  3-5,  1963.   ^roS^«   ^ 
Symposia  in  Biology  no.  16.  Mar  64,  256p 

OTS  $2. 50 

PB-165  887 

Georgia  Inst,  of  Tech.,  Atlaftta. 
^STSTJ?  INHIBrnON  INDUCED  IN  CSIASSHOPPER 
NEUROBLASTS  BY  EXPOSURE  TO  OZONE 
Robert  H.  Fetner.  Jun  63,    13p  1 

Contraa  AF4 1(657)263 
SAM'-TDR -63-39;  N63-22981 
OTS  $1.60 

?,??5^°*^^*  •Mlto«l8.  Inhibition,  •Nerve  cells, 
CeU  division,  Orthoptera,  •Ozone,  Genetics, 

Uving  neuroblasts  of  the  grasshopper  Chortophaga 
la^Jdifaciata  were  exposed  to  ozone.  T^e  toeshold  dose 
necessary  to  produce  a  significant  delay  in  mitosis  was 
determined.  Inhibition  was  reversible  and  mitosis 
though  delayed,  went  to  completion.  Cells  dosed  before 
early  prophase  were  inhibited  and  differed  from  the 
controls  m  the  time  taken  to  reach  anaphase.  CeUs  in 
more  advanced  stages  proceeded  to  anaphase  at  a  time 
not  significantly  different  from  the  controls.  Cells 
exposed  in  anaphase,  telophase,  interphase,  and  very 
early  prophase  were  delayed  in  passing  through 
midprophase  and  late  prophase  stages.   Progression 
throu^  preceeding  and  succeeding  stages  was  the  same 
as  control  preparations.  Exposure  to  ozone  in  tfie 
preprophase  stages  resulted  in  inhibition  in  late 
prophase,  and  ceUs  exposed  in  later  stages  proceeded 
through  the  next  ceU  division  uninhibited.  Stages 
sensitive  to  the  threshold  concentration  <rf  ozone  are 
preproiAase,  and  the  inhibited  stages  are  middle  and 
late  prophase.  (Author) 
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OTS  SB-531 

Office  of  Technical  Services,  ly-pc.  d  Commerce, 

Waahlngtoiv  D.  C. 
BIOLOGICAL  SCIENCES.  PART  It  PL -480 TRANSLA- 
TION PROGRAM-   Feb  64,  12p 
OTS  Selective  Bibliography  SB-531 
OTS  ^10 

DBSCRIFTORS:  ♦BlbllogiaiAlea,  •Biology 

Lists  188  tzanslations  financed  witfi  currencies  accrued 
In  Israel,  Poland  and  Yugoslavia  as  a  result  of  sale 
abroad  of  American  surplus  agricultural  commodities . 
Material  selected  by  scientists  of  U.  S.  agencies  pardci- 
pttting  in  this  program.   Subjects  are  arranged  in  the 
follow}ng  cat^iorles:  Biochemistry;  Botany,  Microbiology 
Neurology  and  Psychiatry;  Pathology;  Physiology;  Radio- 
biology;  Zoology;  Biological  Sciences,  GeneraL  Most  of 
these  translations  are  available  from  OTS  for  about  a 
penny  a  page. 


AD-420  947 

School  of  Aerospace  Medicine,  Brooks  AFB.  Tex. 
A  MODIFIEO  LABCMIAT(»Y  TECHNIC  FOR  PRE- 
PARING CHROMOSOMES  FROM  HUMAN  AND 
ANIMAL  PERIPHERAL  BLOOD  LEUKOCYTES 
John  W.  Foft  and  Petra  A .  Romero.  Sep  63,  9p 
SAM-TDR -63-44;  N63-23780  ] 

OTS  $1.10  I 

IKSCRIPTCRS:  •Chromosomes,  •Leukocytes,  Blood, 
Cells  (Biology).  Genetics, 

A  method  for  obtaining  chromosome  spreads  from 
human  and  animal  blood  Is  presented  in  detail.  It  is 
based  on  previously  described  methods  whldi  have  been 
modified  to  improve  the  chances  of  successful  culture 
and  to  provide  a  more  flexible  system  for  clinical  and 
experimental  purposes.  (Author) 

AD- 280  433 

School  d  Aerospace  Medicine,  Brooks  AFB,  Tex. 
QUANTITATIVE  ANALYSES  BY  DIFFUSION  COLUMN 
REACTIONS.    VARIATIONS  IN  DIFFUSION  MEASURE- 
MENTS IN  AGAR  COLUMNS.    REPRODUCIBILITY  OF 
ANALYSES  PERTINENT  TO  THE  DETERMINATION 
OF  REACTANT  CONCENTRATIONS  IN  AGAR  COL- 
UMNS.   ANTIGEN  ^D  ANTISERUM  CONCENTRATION 
DIFFERENCES  PKOM  DIFFUSION  MEASUREMENTS 
OF  SIMPLE  HOMOLOGOUS  REACTIONS  IN  AGAR 
COLUMNS.    OBSERVATICWS  ON  THE  EFFECTS  OF 
STORAGE,  TEMPERATURE,  AND  SEVERAL  OTHER 
FACTORS  ON  SIMPLE  DIFFUSION  (OUDIN)  COLUMNS. 
William  G.  Glenn.    10  Jul  61,  36p 
Rept.  nos.  62-(l-4) 
OTS  $3. 60 

DESCRIPTORS:  •Antigens  and  antibodies,  'Immune 
serums,  'Culture  media,  Blood  serum.  Diffusion, 
Quantitative  analysis, .  Chemical  reactions.  Storage, 
Temperature. 


AD- 279  506 

^diool  of  Aerospace  Medicliie,  Brooks  AFB,  Tex. 
STRESS  IN  DENTAL  PATIENTS.  THE  SERUM  FREE 
17-HYDROXYCORTICOSrEROID  RESPONSE  IN 
ROUTINELY  APPOINTED  PATIENTS  UNECRGOENG 
SIMPLE  EXCHXJNTtA 


Ira  L.  Shannon,  Gerald  M.  Isbell,  John  R.  Prigmore, 
and  Warren  R.  Heater.  11  Sep  61,  6p 
Rept.  no.  62-27 
OTS  $1.10  ^ 

ceSCRIFTCXlS:  •Dentistry,  •Cortlcosterctd  agents, 
•Stress  (Physiology),  Excision.  Teeth,  Blood  serum, 

Preoperative  and  postoperative  serum  free  17-hydroxy- 
corticosterold  determinations  were  carried  out  on  233 
systemically  healthy  young  male  adults  undergotog  a 
simple  exodontic  procedure.  The  antidpaticn  of  dental 
treatment  produced  a  significant  increase  in  preopera- 
tive steroid  levels.  Even  though  the  subjects  presented 
in  a  state  of  adrenocortical  hyperactivity,  the  exodontic 
procedure  produced  a  significant  additional  rise  in 
steroid  concentrations.  The  postoperative  course  of 
cortical  readjustment  was  virtually  linear  during  the 
two-hour  experimental  period.  Additional  studies 
Indicated  that  the  subsequent  onset  of  poetc^wratlve  pain 
due  to  anesthesia  loss  produced  a  secondary  cortical 
stimulation.  Body  fluid  17-hydroxycQrticoeterold  meas- 
urements offer  a  completely  objective  approach  to 
reaction  studies  In  dental  patients.  (Author) 


Anatom)f  and  Physiology 


AD-42S  564 

Chicago  Univ.  ,111. 
FROG  LABYRINTHINE  EFFEREhTT  IMPULSES 
R.  S.  Schmidt.    14  May  63,  15p 
SAM-TDR-63-66;  N64- 13869 
OTS  $1. 60 

DESCRIPTORS:  Ear,  •Semicircular  canals,  •Nerve 
impulses.  Auditory  nerve,  •Pl:t3prlocepclon,  Sensory 
mechanisms,  OtorMndaryngology,  SclmuUuion, 
Amphibians. 

Efferent  impulses  were  recorded  from  tbe  free  ends  of 
nerves  detached  from  the  ampullae,  sacculus,  utriculus, 
and  lagena  in  the  leopard  frog  (Rana  plplens).  These 
Impulses  were  found  to  be  Inltlared  by  stimulation  of  any 
ampulla  or  a  variety  of  unidentified  extralabyrlnthlne 
proprioceptors.   None  were  evoked  in  response  to 
sdmulatian  of  the  auditory  or  otolith  organs.  There  was 
no  spontaneous  resting  activity  in  the  efferent  fibers. 
Surgical  difficulties  have  so  far  prevented  adequate 
study  of  possible  efferent  input  to  the  pars  basilarls 
and  pars  neglecta.   (Author) 


AD-421  144 

Chicago  Univ. ,  lU. 
STUDIES  ON  HABTTUATION  OF  VESTIBULAR  RE- 
FLEXES.   EFFECT  OT  CALORIC  STIMULATION  IN 
DECORTICATED  CATS 

Cesar  Fernandez  and  R.  S.  Sctmldt.   6  May  63,  23p 
Contract  AF41(609)1479 
SAM-TDR-63-61;  N63- 23811 
OTS  $2. 60 

D&SCRIFTORS:  •Reflexes,  •Vestibular  apparatus, 
•Stlmulatian,  *Heat,  Bye,  Bar,  Nystagmus,  Nerve 
impulses.  Neuromuscular  transmission.  Ganglia, 
Cerebrum,  Cats,  Cerebral  cortex.  Motor  reactions. 
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Habituation  of  nyetagmus  eUdted  by  repefiittve  caloric 
stimulation  was  studied  in  seven  decortlc«ted  cats.  The 
histopathologic  studies  revealed  total  ahlailon  of  neo- 
cortex, excepting  small  remnants  in  two  cases,  and 
extensive  damage  to  basal  gsnglia  and  dienceiAalon. 
All  animals  exhibited  response  decline  of  nystagmus, 
demonstrating  that  neocortex  and  probably  basal 
gangUa  and  dienceiriiBlon  are  not  essential  for  inducing 
habituation.  There  was  no  conclusive  data  regarding 
trinefer  and  long-lasting  retention  of  the  response 
decline.  The  locus  and  neurophyslologlc  basis  of  the 
phenomenon  are  discussed.  (Author) 

AD-423  385 

Massachusetts  Inst,  of  Tech. ,  Cambridge. 
EFFECT  OF  STRESS  ON  NUTRIENT  REQUIREMENTS 
OF  MAN.  Progress  rept. ,  1  Nov  62-31  Oct  63 
Nevln  S.  Scrimshaw  [1963]  108p 
Contract  DA49-193-MD-2239 
OTS  $2. 50 

DESCRIPTORS:  •Nutrition,  *Stress  (Psychology), 
•Psychophyaiology,  Students,  Stress  (Phy^oU^),  Diet, 
Excretion,  Metabolism  ij 

The  major  experimental  projects  involvedl  three  studies 
upon  the  ^^ysiological  effect  erf  the  reversal  of  night  and 
day  and  two  studies  on  the  effect  of  exami«atlons.   Sub- 
jects were  evaluated  psychlatrlcally  in  all  trials  in  two 
of  the  reversal  studies  and  one  of  the  examination  stud 
ies  psychiatric  Interviews  were  performed  in  addition  to 
die  physiological  and  biochemical  measurements.   Two 
studies  during  die  January  and  Sprli^  vadicions  involv- 
ing two  groups  of  five  students  showed  that  when  such  In- 
dividuals were  subjected  to  a  reversal  of  night  and  day 
accompanied  by  an  obligation  to  woiic  durlt^  such  re- 
versed periods  diere  was  enhanced  excretion  of  nitrogen, 
inorganic  sulfate  sulftir  and  during  die  reversal  periods 
diese  were  paralleled  by  the  excretion  of  17-hydrQxy- 
steroids;  very  little  effect  was  observed  on  die  excretion 
of  creatinine,  sodium  and  potassium.  Two  studies  upon 
the  physiological  effect  upon  the  stress  of  examinations 
were  also  complet&l.   Both  studies  showed  essentially 
the  same  response,  a  greatly  enhanced  variability  in  the 
day  by  day  excretion  of  nltrc^n  and  inorganic  sulfate 
sulfur  paralleled  by  the  excretlwi  of  17-hydroxycortico- 
sterolds  during  the  examination  as  compared  to  the 
baseline.  (Author)  (See  also  AD- 288  149) 


PB-165  959 

School  of  Aerospace  Medicine,  Brooks  jij^B,  Tex. 
AN  APPARATUS  FOR  THE  SWRAL  AFTBREFFECT 
TEST  (SAET) 

Richard  E.  McKenzle  and  Bryce  a  Ha 
6p 

Repc  no.  60-69;  AD-247  014 
OTS  $1.10 


administering  the  test.   With  this  device  it  will  be 
possible  to  develop  standardized  experimental  technics 
which  maximize  and  minimize  the  spiral  after-image 
and  demonstrate  the  relative  value  of  the  SAET  as  a 
clinical  diagnostic  tooL   (Author) 

PB-165  928 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
BLOOD  ORGANIC  PHOSPHATE  IN  HYPERTHERMIC 
DOGS 

G.  S.  Kanter  (Albany  Medical  College)  Jun  59,  8p 
Rept.  no.  59-36 
OTS!$1.10 

DESCRIPTORS:  'Blood  chemistry,  •Phosphates, 
•Organic  phosphorus  compounds,  'Fevers,  Dogs, 
Exercise. 

Sixteen  experiments  were  conducted  on  8  unanesthetized 
dogs.    In  a  groip  of  8  dogs  exposed  to  120°  F. ,  the 
whole  blood  inorganic  P  fell  from  a  control  value  of  3.  2 
to  0. 7  mgi  percent  at  the  end  of  4  hours  in  a  hot  room, 
while  the  whole  blood  organic  P  increased  from  a  control 
value  of  23. 1  to  27.  2  mg.  percent  at  the  end  of  4  hours' 
exposure  to  heat.    Six  control  dogs  exposed  to  76°  F. 
air  temperature  for  4  hours  showed  no  significant 
changes  in  whole  blood  inorganic  or  organic  P.    The 
hicreaae  in'metabolism  which  Is  responsible  for  the 
inorgsflic-organic  shift  is  mainly  due  to  vigorous 
panting;  dogs  tested  at  105°  F. ,  requiring  mild  panting, 
showed  no  fall  in  inorganic  P  nor  increase  in  organic  P 
In  1  anesthetized  dog  all  skeletal  muscle  activity  was 
inhibited  by  curarizatlon.    Upon  exposure  to  heat  no  fall 
in  inorganic  P  or  increase  in  organic  P  occurred.    Tne 
faU  in  inorganic  P  is,  therefore,  directly  related  to  the 
large  increase  in  metabolism  which  occurs  as  a  result 
of  the  exercise  involved  ^  panting.    (Author) 

PB-165  947 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
BLOOD  VOLUME  IN  RATS  EXPOSED  TO  POTENTIAL 
SPACE  CABIN  ATMOSPHERESw  HEMATOLOGIC  RE- 
SPONSES TO  PURE  OXYGEN  ATMOSPHERES  AT 
190mm.  Hg  TOTAL  PRESSURE 
Mary  E.  Bates  and  Jack  H.  Bates.  17  Mar  60,  15p 
Rept.  no.  60-64;  AD- 244  206 
OTS  $1.60 

DESCRIPTORS:  *Blood  volume,  •Oxygen.  •Rats, 
•Hematology,  Barometric  pressure.  Controlled  atmos- 
I*eres,  Tolerances  (Physiology),  Spacecraft  cabins. 


DESCRIPTORS:  Space  medicine,  Medical  leiquipment. 
Simulation,  Diagnostic  agents,  •Cerebral  cortex, 
•Wounds  and  injuries.  Acceleration,  •Acceleration 
tolerance. 


TTiree  groups  of  rats  showed  tolerance  to  an  experi- 
mental environment  of  approximately  100  percent  oxygen 
22  Apr  60,    at  190  mm.  Hg  total  atmospheric  pressure  for  168,  120, 
and  96  hours,  respectively,  with  no  significant  visible 
effects.   The  animals  exhibited  tolerance  to  an  experi- 
mental atmosphere  consisting  of  negligible  amounts  of 

r"*!!^^*   ^  8*«^cMt  change  was  found  in  the  hema- 
tologic determinations  performed.   The  findings  lend 
support  to  die  hypothesis  that  no  significant  physiologic 
changes  wlU  result  from  prolonged  exposure  to  such  an 
atmosphere.  (Author) 


Considerable  evidence  exists  to  support  tne  efficacy  of 
the  Spiral  Aftereffect  Test  (SAET)  as  a  clinical  tool  in 
assessing  cortical  brain  damage.  The  tectnlc  of  using 
this  test  has  not  been  standardized.  This  paper  de- 
scribes an  apparatus  for  the  SAET  wMch  ^rmlts  an 
evaluation  of  many  of  the  variables  in  the  technlc  of 
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PB-165  929 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
THE  CAUSE  OF  HYPOGLYCEMIA  IN  DOGS  EX- 
POSED TO  HEAT 

G.  S.  Kanter  (Albany  Medical  CoU.)  13  Oct  58,  I4p 
Kept.  no.  59-38 
OTSJ1.60 

DESCRIPTORS:  •Dogs,  •Hypoglycemia,  •Glucose, 
Blood,  •Respiration,  Heat,  Exercise.  j 

When  unanesthetlzed  dogs  are  exposed  to  heat,  hypo- 
glycemia results.   One  would  expect  that  the  dehydration 
which  also  occurs  should  cause  an  increase  in  blood 
glucose  concentration,  as  is  usually  found  in  man.   The 
tendency  is  present  in  dogs,  but  the  utilization  of  glu- 
cose is  sufficiently  rapid  to  offset  the  hemoconcentra- 
tion  and  cause  a  fall  in  glucose  levels  even  when  exoge- 
nous glucose  (11  percent)  is  given  by  stomach  tube  at 
the  rate  of  1  percent  body  wt-  /hr.  This  increased 
utilization  was  demonstrated  to  be  due  mainly  to  involve; 
ment  of  the  respiratory  muscles  used  in  the  panting 
mechanism,  since  blood  glucose  does  not  fail  under 
similar  conditions  when  the  animal  Is  curarized.   The 
evidence  shows  that  the  hypoglycemic  mechanism 
present  in  dogs  is  not  a  species  phenomencxi  but  is 
probably  also  present  in  man  under  appropriate  condi- 
tions.  In  both  man  and  the  dog,  the  occurrence  of  hypo- 
glycemia depends  on  the  degree  of  Involvemoit  of  the 
respiratory  apparatus.  (Author) 

I 
AD-403  116 

School  of  Aerospace  Medicine,  Brooks  AFB,  Test. 
THE  DETECTION  OF  IN-FLIGHT  HYPERVENITLA- 
TION  BY  BLOOD  AND  URINE  ANALYSES 
James  P.  EUis,  Jr.  and  J.  Gordon  Wells.  9  Jul  62,  lOp 
SAM-TDR-62-117;  N63-13538      ^ 
0TS$1. 10 

DESCRIPTORS:  •Aircraft  cabins,  •Blood,  njrlne. 
Analysis,  pH,  Aviation  njedicine.  Pilots,  •Respiration, 
Controlled  atmospheres.  Carbon  dioxide  ; 

An  alternate  method  for  Ae  dfetecticm  of  in-fli^t  hyper- 
ventilation in  pilots  was  investigated.  The  mednxl  is 
based  on  the  measurement  at  several  acid-base  related 
components  in  blood  and  urine,  and  is  more  convenient 
and  practical  than  the  previously  described  method 
based  on  the  measurement  of  PAco^  ^  end-expired  air 
samples  collected  during  flight.  The  data  indicated  that 
when  a  relatively  small  degree  of  hyperventilation  is 
experienced  by  pilots,  as  indicated  by  the  in^fUj^t 
PAcoT"  *^  corresponding  small  change  in  blood  and 
urine  components  is  insignificant.   When  the  in-fligltt 
PAco2  indicates  a  greater  d^ree  of  hyperventilation, 
however,  blood  and  urinary  variables  are  significantly 
changed.  It  is  concluded  that  the  method  can  detect 
hyperventilation  at  a  level  of  concern.  (Author) 

PB-165  892 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
THE  EFFECT  OF  INCREASED  R\ROMETRIC 
PRESSURE  ON  MAXIMUM  PRESSURE -VOLUME 
RALATICWSHIPS  OP  THE  HUMAN  RESP1RATC»Y 
SYSTEM 

Lo.Ji8  F.  Johnson,  Jr.  7  May  63,  I3p        » 
SAM-TDR -63-62 
OTS  $1.60 


DESGRIFTCXIS:  ♦Respiratory  system,  meaplratlao, 
•Barometric  pressure.  Volume,  Hunuuis,  High 
altitude. 

Maximum  expiratory  and  insplratary  pressures  and  the 
resulting  lung-volume  changes  were  simultaneously 
recorded  at  ground  level  (approxlmatefy  747  mm.  Hg) 
and  at  30,  GOO-ffeet- pressure  altitude  (225  mm.Hg). 
For  given  pulmonary  pressures,  lung-volume  dianges 
were  greater  at  30, 000  feet  than  at  ground  level.  The 
area  of  the  maximum  pressure-volume  diagram  at 
30,003  feet  was  79%  of  the  area  of  the  same  diagram  at 
ground  level.  (Author) 


AD-426  008 

School  of  Aerospace  Medicine,  Brooks  AFB;  Tex. 
EFFECT  OF  VENTILATING  AIR  FLOW  ON  HUMAN 
WATER  REQUIREMENTS 

B.  E.  Welch,  R.  G.  Cutler,  J.  E.  Herlocher,  J.  J. 
Hargreaves,  and  F.  Ulvedal.  3  May  63,    14p 
SAM-TDR -63-59;  N64-12855 
OTS  $1.60 

DESCRIPTORS:  •Pressure  suits,  •Ventilation,  Gas  flow, 
•Heat  transfer,  •Water,  •Space  medicine.  Life  support. 
Temperature,  High  altitude. 

The  paper  presents  the  results  of  a  preliminary  experi- 
ment designed  to  study  water  requirements  of  men 
wearing  partially  donned  and  fully  donned  pressure  suits. 
The  13-day  test  was  conducted  at  an  altitude  of  27, 000 
feet  In  an  atmosphere  of  essentially  100^  oxygen.    The 
pressure  suits  were  similar  tb  standard  pressure  gar- 
ments except  the  arms  and  legs  were  detachable  at  the 
middle  of  the  upper  arm  and  leg.    VcqtUatlng  air  flow  was 
provided  by  means  of  on-bbard,  high-speed  centrifugal 
compressors.    Water  requirements  were  determined  by 
measuring  water  intake  and  output,  as  well  as  following 
urine  osmolarlty,  specific  gravity,  blood  hematocrit, 
and  urea  nitrogen.    Water  requirements  were  found  to  In- 
crease over  previously  noted  values  at  this  altitude.  This 
increase  was  reflected  by  a  slight  decrease  in  urine 
volume  and  by  an  Increase  in  water  lost  through  the  lungs 
and  skin.    The  pressure  suits  were  well  tolerated  by  the 
test  subjects  and  posed  no  particular  prc^lem.    The  ef- 
fects of  the  suits  on  the  men  and  on  heat  exchange  path- 
ways were  discussed.    (Author) 

PB-165  901 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
EFFECTS  OF  CALCIUM  DEFICIENCY  AND  EXCESS 
Oti  TRANSMEMBRANE  POTENTIALS  IN  FROG 
HEART  . 

Frederick  Ware.    Aug  62,  16p 
SAM-TDR-62-100 
OTS  $1.60 

DESCRIPTORS:  •Heart,  •Permeability,  Tissues 
(Biology),  Membranes  (Biology),  Amphibians,  •Calcium, 
Blood  disorders.  Voltage, 

The  effects  of  severe  calcium  deficiency  and  calcium 
excess  upon  transmembrane  potentials  in  isolated  frog 
ventricular  strips  are  Investigated.    Resting  potential 
rose  about  5  mv.  above  normal  during  perfurion  with 
3-tlmes-ndrmal  calcium  and  fell  about  4  mv.  below 
normal  during  exposure  to  calcium-free  Clark's  solu-  , 
tion.    Mean  overshoot  rose  about  3  mv.  during,  calcium 
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lack  but  was  unaffected  by  excess  calcium.    Maximum 
depolarization  rate  Increased  about  20  percent  during 
calcium  deprivation  and  fell  a  similar  amount  during 
high  calcium  perfusion.    The  membrane  potential  at  the 
moment  of  maximum  depolarization  rate  was  unchanged 
from  normal  by  either  experimental  solution.    High 
calcium  augmented  the  "spike"  and  "plateau"  during 
repolarization,  while  calcium  deficiency  abolished  the 
"spike, "  producing  "hump-backed"  action  potentials 
with  prolonged  menibrane  reversal.    These  results  are 
discussed,  in  relation  to  possible  changes  In  permea- 
bility during  upstroke  of  the  action  potential.    (Author) 

AD-422  509  I ' 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
EXCLUSION  OF  ANGULAR  ACCELERATIONS  AS 
THE  PRINCIPAL  CAUSE  OF  VISUAL  ILUJSIONS 
DURING  PARABOUC  FUGHT  MANEUVERS   " 
Bruce  H.  Warren,  Jams*  A.  Roman,  andAshton 
Grayblel.   16  Jul  63,   13p 

SAM-TDR-63-78;BuMedProJ.  MR005. 1^-6001,  rept. 
no.  85 
N64- 12677 
OTS  $1.60 

DESCRIPTORS:  •Visual  perception,  •Afterimages, 
•Acceleration,  Weightlessness,  Gravity,i  Flight  paths. 

The  angular  accelerations  produced  in  the  pitch  axis 
during  parabolic  flights  in  the  F-IOOF  Jet  aircraft  were 
reversed  180°  with  reference  to  the  e]q)erlmental 
subjea.  This  was  accomplished  by  flying  the  aircraft 
upside  down  during  most  of  the  subgpravlty  period. 
During  such  reversal  of  angular  accelerations,  no  dif- 
ference was  noted  in  the  observed  apparent  displace- 
ments of  a  visual  real  target  and  afterimage  from  those 
obecrvcd  when  the  aircraft  was  flown  right  side  up. 
The  conclusion  is  drawn  that  the  angular  accelerations 
resulting  in  the  above  maneuvers  are  not  a  significant 
faaor  in  producing  visual  Illusions  previously  observed 
and  described  during  the  subgravity  phase.  (Author) 

PB-165  952  ' ' 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
EXPERIMENTAL  OBSERVATIONS  IN  POffTURAL 
NYSTAGMUSL    EXTENSIVE  LESIONS  IN  POSTERIOR 
VERMIS  OF  THE  CEREBELLUM  1 '' 

George  AUen  and  Cesar  Fernandez  (Unlvl  !of  Chicaso) 
2  Mar  59, 14p  t  -»  / 

Rept.  no.  59-74;  AD-226  822 
OTS  $1.60 

DESCRIPTORS:  Nystagmus,  •Positioning  reactions. 
Excision,  •Cerebellum,  Reflexes,  •Vestibular  appa- 
ratus. Proprioception,  Sensory  mechanisms,  Neuro- 
muscular transmission. 


II 


Ablation  of  the  posterior  vermis  of  the  cerebellum  was 
performed  In  the  cat.    Histologic  controls  showed  that 
the  lesion  Included  the  pyramls,  uvula,  and  nodulus, 
but  tuber  vermis  and  nuclei  fastlgU  may  b9  encroached 
upon.    The  result  was  a  syndrome  characterized  by 
disequilibrium  and  postural  nystagmus  during  the  un- 
stabllized  period  of  cerebeUar  deficiency,  followed  by 
compensation.    The  postural  nystagmus  was  a  "benign 
paroxysmal  type, "  which  was  consistently  vertical  to- 
ward the  nose  and  which  appeared  mainly  when  the 
animal  was  in  a  supine  position.    It  was  f«tlgable  after 
several  repeated  tests  and  disappeared  w|*ln  a  few 
days  or  weeks.    It  could  not  be  reproduced  in  bilateral 


labyrlnthectomized  animals.    These  experiments  supp 
port  the  concept  that  the  paleocerebellum  plays  an  im- 
portaht  role  in  the  regulation  of  vestibular  reflexes. 
Some  lesions  at  this  area  seemed  to  release  the  vestib- 
ular centers  from  cerebellar  hihlbitlon.    It  was  postu- 
lated that  this  loss  of  inhibition ,  together  with  the  exist- 
ence of  incoming  signals  from  the  peripheral  receptors, 
carrying  the  information  of  position  change  of  the  head, 
were  the  primary  conditions  that  elicited  the  postural 
nystagmus  hi  these  animals.    The  neural  mechanism  of 
the  disturbance  is  still  obscure.    (Author) 

PB-165  9uo 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
INFLUENCE  OF  BODY  WEIGHT  AND  GROWTH  RATE 
ON  FASTING-INDUCED  CHANGES  IN  NITROGEN  AND 
ELECTROLYTE  EXCREmON  IN  RATS 
Roy  B.  MeSerd,  Jr.  (Baylor  Univ. )  and  Henry  B.  Hale. 
19  Jul  60,  6p 

Rflpc  no.  61-10;  AD-250  049 
OTS  $1. 10 

DESCRIPTORS:  N-heterocycUc  .compounds,  Kettmes, 
•Starvation.  •Mtoigen,  •Calcium,  *Pho8i*atea,  •Urea, 
•Sodium,  •Potassium,  •Magnesium,  •Uric  add, 
•Metabolism,  Bodywei^,  Growtii  (Physiology),  Ex- 
cretion, •Electrolytes  (Riyslology),  Rats 

Young  male  rats  dtat  diffiered  only  about  20  percent  in 
body  weig^  had  significant  (P  ii.  05)  metabolic  differ- 
ences during  a  3 -day  fast.  These  Included  calcium,  ph 
phoB{Aate,_urea,  creatinine,  the  Na/K,  Mg/Ca,  Ca/PQ4, 

and  uric  acid/creatinine  rados.  There  was  an  almost 
tenfold  difference  in  their  respective  growth  rates, 
however,  which  undoubtedly  contrtruted  to  the  differ- 
ences.  These  differences  tended  to  disappear  in  almost 
all  variables  as  the  fa^  progressed.  The  various  ratios 
proved  to  be  very  sensitive  to  the  group  dlffereoces. 
(Author) 

PB-165  902 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
AN  IN  VIVO  METHOD  TO  MEASURE  RELATIVE 
BLOOD  VISCOSITY  AND  FACTORS  ASSOCLVTED 
WITH  HINDRANCE 
Robert  M.  Olson.    Feb  63,  13p 
SAM-TDR -62-1 28;  N63-16508 
OTS  $1,60 

DESCRIPTORS:  •Blood  circulation.  Inhibition,  •Med- 
ical equipment,  A^scosity,  Pressure  gages.  Hema- 
tocrit, Blood  pressure,  •Blood  vessel.  Measurement, 

A  method  to  measure  blood  viscosity  and  the  factors 
associated  with  hindrance  by  an  in  vivo  method  are  de- 
scribed.   A  vascular  bed  was  connected  to  a  pressure 
generator  and  recording  system  by  fluid  connections. 
At  rest  the  vascular  bed  was  perfused  by  the  animal 
itself,  but  during  the  two  or  three  seconds  of  an  ex- 
perimental run,  the  perfusion  pressure  was  supplied 
solely  by  tlie  pressure  generator.    TTie  apparatus  was 
so  constructed  that  the  flow  rate  was  proportional  to 
the  rate  of  change  of  pressure.    The  shape  of  the  curve 
of  pressure  versus  time  was  determined  solely  by  total 
resistance  hi  the  vascular  bed.    When  conditions  were 
set  up  so  that  vessel  configuration  was  held  constant, 
changes  in  total  resistance  were  due  solely  to  changes 
In  viscosity.    Blood  viscosity  as  a  function  of  hema- 
tocrit was  determined  by  this  method.    The  study  of 
factors  associated  with  hindrance,  such  as  elastic 
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coefficients  of  vessel  walls,  geometry  of  vascular  bed, 
and  critical  closure  phenomenon  depends  on  the  ability 
to  measure  instantaneous  values  of  vascular  resistance 
under  conditions  of  varying  perfusion  pressure. 
(Author^ 

• 

PB-165  927 

Sdiool  of  Aerospace  Medicine,  Brooks  APB,  Tex. 
MAINTENANCE  GP  A(XLIMATIZATION  BY  RE- 
EXPOSURE  TO  ALTITUDE 
John  L.  Chapin  (Colorado  Univ.  Medical  Center) 
26  Aug  58,  14p 

Rept.  no.  59-23  I 

0TS$1.60  ( 

DESCRIFTOTS:  Space  medicine.  Environmental  tests, 
•Acclimatization,  Exposure,  •Adaptation  (Ph>«iology), 
Hypoxia,  •Hi^  altitude.  Oxygen  coosumption.V^ 

Four  groups  of  subjects  were  acclimatized  to  high  alti- 
tude for  2  1/2  to  3  weeks.  Thereafter  each  g^oup  was 
re -exposed  to  this  altitude  periodically.  Tests  were 
performed  to  determine  how  well  the  Initial  acclimati- 
zation was  maintained  by  the  various  kinds  of  re- 
exposure.  The  group  which  best  retained  acclimatiza- 
tiai  was  re -exposed  12  hours  out  erf  each  48  hoiys  to  the 
hig^r  of  the  two  altitudes  used  (4, 350  meters)  and  was 
physically  conditioned.   This  group  retained  acclimatiza- 
tion better  than  a  comparable  group  which  wlTs  reex- 
posed  twice  as  long  (24  hours  out  of  each  48  hours)  to  . 
a  lower  altitude  (3, 250  meters).  (Author) 


PB-165  930 

School  of  Aerospace  Medicine,  Brocka  AFB,  Tex. 
PAROTID  GLAND  SECRETICW  RATE  AS  A  METHOD 
FOR  MEASURING  RESPONSE  TO  GUCTATORY  AND 
MASTICATCMIY  STIMULI  IN  HUMANS 
Ira  L.  Shannon  and  Howard  H.  Chauncey  (Tufts  Univ. ) 
28  Jan  59,  9p 
Rept.  no.  59-66 
OTS  $1.10 

C£SCRIFTORS:  *Salivary  glands,  Secretlcm,  Saliva, 
Sensory  mechanisms,  *Taste,  Stimulation, 
•Mastication,  Reflexes,  Neuromuscular  transmission. 
Humans, 

Parotid  gland  secretion  rate  was  employed  as  a  means  of 
measuring  gustatory  and  masticatory  response  in 
humans .   Glandular  secretion  rate  was  olwerved  to  be  a 
linear  function  of  the  logarithm  of  bolus  volume 
(masticatory  stimuli)  and  application  rate  (gustatory 
stimuli).   Parotid  flow  rate  was  only  slightly  affected  by 
chewing  rate.   Increasing  concentrations  d  gustatory 
stimuli  resulted  in  a  secretory  response  which  was 
linear  throughout  the  entire  series  for  sucrose  and 
qvdnine,  but  was  Unear  only  at  lower  concentrations 
with  citric  acid  and  soilum  chloride.   Mathematical 
expression  of  the  relationship  between  glandular  secre- 
tion rate,  bolus  volume,  and. application  rate  permitted 
calculation  o€  maximal  response  and  reflex  equilibrium 
constants  for  the  various  stimuli.  The  results  indicated 
that  at  least  three  gustoeallvary  reflex  pathways  are 
involved.  (Author) 


PB-165  893 

School  al  Aerospace  Medicine,  Brooks  AFB,  Tex. 
PHOTOSTRESS  AND  FLASH  BLINDNESS  IN 
AEROSPACE  C»ERATIONS 
Sanford  L.  Sevcrln,  Albert  V.  Alder,  Norrls  L. 
Newton,  and  James  F.  Culver.   15  M»y  63,    Up 
SAM-TDR -63-67 

orrs  $1.60 

DESCRIPTORS:  •Flashbllndness,  Space  medicine. 
Space  fll^t.  Eye,  •Vision,  Retina,  Cornea, 
•Mydriatics,  Drugs,  Inhibition, 

The  hazard  of  flash  blindness  to  the  success  of  an  aero- 
space mission  is  well  recognized.   This  paper  presents 
the  results  at  several  experiments  designed  to  study 
the  severity  of  the  visual  disturbance  from  this  type  of 
photoatress.  In  these  expanded  and  more  compre- 
hensive studies  subjects  have  been  exposed  to  bright 
flashes  that  illuminate  the  cornea  with  intensities  up  to 
242,000  lux  (about  twice  the  illumination  that  an  un- 
protected astronaut  would  be  exposed  to  on  an  earth 
orbit).  An  analysis  has  been  made  of  the  effect  of 
drug-induced  miosis  upon  the  time  required  for 
recovery.  The  relevance  of  the  information  derived 
from  this  work  to  problems  of  space  and  nuclear 
operations  is  mentioned,  and  the  operational  signifi- 
cance Is  implied.   (Author) 

PB-165  924 

School  of  Aerospace  Medicine,  Brooks  AFB^  Tex. 
PLASMA  AND  TISSUE  ELECTROLYTE  CHANGES 
PRODUCED  IN  DOGS  BY  HYPERCAPNIA,    HYPOCAPNIA, 
AND  HYPOXIA 

Clyde  Biddulph.  H.  Hof,  Richard  Clancy,  and  E.  B. 
Brown*  Jr.    (Univ.  of  Minnesota)  23  May  60,  8p  Rept. 
no.  60-83;  AD- 250  044 
OTS  $1. 10 

DESCRIFTORS:  Aviation  medicine,  •Blood  plasma. 
Tissues  (Biology),  •Electrolytes  (Physiology),  •Hypoxia, 
Muscles,  Dogs,  Respiration,  Oxygen,  Carbon  dlcndde. 
Diagnostic  agents. 

Sodium,  chloride,  and  potassium  concentrations  were 
determined  on  heart,  liver,  and  skeletal  muscle  of  dogs 
subjected  to  one  of  four  procedures:  1  hour  of  controlled 
breathing  at  normal  rate  (controls),  1  hour  of  breathing 
30  percent  CO2  (hypercapila),  1  hour  of  hyperventilation 

(hypocapnla),  or  1  hour  of  breathing  8  percent  O2 
(hypoxia).    In  addition  to  Na,  CI,  and  K,  bicarbonate  was 
determined  on  skeletal  muscle.    Plasma  values  f6r  these 
electrolytes  and  pH  were  determined.    The  usual  picture 
of  respiratory  acidosis  from  breathing  a  high  COo 
mixture;' respiratory  alkalosis  from  hyperventilation; 
and  mild  respiratory  alkalosis  from  hypoxia  are  ap- 
parent in  the  blood  data.    The  only  tissue  electrolyte 
change  sufficiently  large  and  consistent  to  be  potentially 
useful  as  a  postmortem  test  for  an  abnbrmal  premortem 
condition  was  the  change  in  bicarbonate  content  of 
skeletal  muscle.    The  usefulness  of  this  test  is  limited, 
by  the  fact  that  the  concentration  of  bicarbonate  in  tissue 
changes  with  the  time  the  tissue  is  exposed  to  air. 
(Author) 
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School  of  Aerospace  Medicine,  Bzxx>ki^APB,  Tex. 
A  PRELIMINARY  STUDY  OF  THE  EFFICIENCY  OF 
UMITED  FREQUENCY  MONITORING  AUDIOMETRY 
IN  THE  AIR  FORCE  HEARING  CONSERVATION  PRO- 
GRAM ~ 
Daryle  L.  Waldron.  6  May  59,  6p 
R^.  no.  59-89;  AD-228'  807 
OTS  $1. 10 

DESCRIPTORS:  •Audiometry,  Aviation  medicine, 
•Thresholds  (Physiology),  Noise,  Tolerances  (Physiol- 
ogy), •Hearing,  Auditory  acuity,  Auditory  perception 

The  Rudmose  audiograms  of  879  aircraft  and  engine 
maintenance  men  were  examined  in  such  a  way^as  to 
answer  two  questiona-  (1)  The  poorest  threshold  level  of 
hearing  would  have  been  Identified  in  what  percentage  of 
dils  sample  if  tested  only  at  4000  cps?  C2)  What  percent- 
age of  those  with  a  15  db  or  higher  hearing  level,  at  any 
of  the  frequencies  from  500  cps  through  4000  cps,  would 
have  been  picked  up  for  more  extensive  testing  If  they 
had  been  screened  at  15  db  for  4000  cps  only^  Approxi- 
mately 35  percent  were  found  to  have  recorded  their 
poorest  threshold  level  at  4000  cps.   Of  those  with  a  15 
db  or  hlghef  hearing  level  at  some  frequency  (or  fre- 
quencies)'below  4000  cps,  97. 7  percent  would  have  been 
identified  by  4000  cps  screening  at  15  db  above  audio - 
metric  zero.  (Author) 


PB-165  933 

School  of  Aerospace  Medidne,  Brooks  AFB,  Tex. 
RECOVERY  OF  VISUAL  DISCRIMINAtlCN  AFTER 
HIGH  INTENSITY  FLASHES  OF  LIGHt 
Sanford  L.  Severln.   25  Jul  61,  12p 
Rept.  nx  62-16 
OTS  $1.60 

DESCRIPTORS:  Space  medldno,  •Adaptation  (Physi* 
oiogj^,  •Eye,  Retina,  •Vision,  Sensory  mechanisms. 
Tolerances  (Physiology),  •Light,  Laboratory  equipment 

The  Meyer-Schwlckerath  Zeiss  light  coegulator  was 
used  in  a  study  designed  to  determine  wfbether  it  can  be 
used  effectively  as  a  research  tool  to  investigate  the 
phenomenon  of  flash  blindness  and  Co  determine  whetfier 
the  functional  visual  loss  following  dazifle  is  a  phe- 
nomenon that  can  be  accurately  measured.  The  experi- 
ment confirmed  the  effectiveness  and  reliability  of  the 
use  of  the  11^  coagulator.  The  results  also  Indicated 
that  recovery  from  dazzle  Is  consistent  and  repetitive 
within  acceptable  units  for  biologic  expeodmentation. 
(Author) 


AD-280  423 

School  of  Aerospace  Medicine,  BrooWa  AFB,  Tex. 
THE  RELIABILITY  AND  EQUIVALENCY  OF  THE 
CID  W-22  AUDITORY  TESTS  j 

Dorothy  Huntington  and  Mark  Roes  (Stiiford  Univ. 
School  of  Medicine)  12jun6I,  8p 
Rept.  no.  61-110 
OTS  $1.10 

DESCRIPTORS:  •Auditory  acuity,  •Hearing, 
•Medical  examination,  Reliability,  Spq^, 


ikjaiii 
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The  purpose  of  the  study  was  to  evaluate  the  reliability 
and  equivalency  of  the  CID  W-22  Auditory  Tests  for  a 
group  of  subjeas  with  sensorineural  hearing  losses. 


Lists  1,  2,  3,  and  4  were  administered  and  read- 
minlstered  to  33  adults.  Scacistically  significant  mean 
differences  were  obtained  between  lists  1  and  3,  I  and 
4,  and  2  and  4.  The  reliability  coefficients  cf  all  of  the 
lists  were  higher  than  .  90.  The  intercorrelations  of  all 
the  lists  were  also  fairly  high,  except  that  list  3  tended 
to  depress  any  correlation  in  which  it  appeared.  The 
magnitude  of  the  differences  among  the  Usts  is 
probably  not  great  enough  to  be  considered  clinically, 
but  it  should  be  taken  into  account  in  researdi  efforts 
(Author) 

PB-165  948 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
A  SEARCH  FC»  DIURNAL  CHARACTERISTICS  IN 
HUMAN  WHOLE  STIMULATED  SALIVA 
Ira  L.  Shannon  and  John  R.  Prigmore.   19  Nov  58,  12p 
Rept.  no.  59-46;  AD-228  802 
OTS  $1.60 

DESCRIPTORS:  Diurnal  variations,  •Saliva,  •Secre- 
tion, Stimulation,  Humans,  Chemical  analysis. 
Electrolytes  (Physiology), 

Stimulated  whole  saliva  was  collected  at  two-hour 
intervals  from  5:00  a.m.  through  9:03  p.m.  on  diree 
different  days  from  the  same  29  healthy  male  subjects. 
Volume,  certain  electrolytes,  and  correlation  coeffi- 
cients were  determined.  Day-to-day  reproducibility 
for  the  groups  was  exoelleot.  Significant  differences 
were  found  in  the  tinae  means  for  volume,  sodium, 
potassium,  and  chloride.   Significant  day-by-time 
interaction  demonstrated  that  subjeas  did  not  respond 
similarly  in  time  on  eadi  cf  the  three  days.  No 
definitely  predictable  diurnal  pattern  was  found.  No 
specific  conclusions  could  be  drawn  regarding  the 
relationship  of  volume  and  the  salivary  constituents 
under  study  in  this  ejqperiment.  (Author) 


PB-165  891  , 

School  of  Aerospace  Medidne,  Bro<*s  AFB,  Tex, 
STEROID  AND  CATECHOLAMINE  STUDIES  ON 
PILOTS  DURING  PROLONGED  EXPERIMENTS  IN  A 
SPACE  CABIN  SIMULATOR 
Erode  Ulvedal,  Woodward  R.  Smith,  and  Billy  E. 
Welch.   18  Apr  63,   I6p 
SAM-TDR-63-53;  N63-22667 
OTS  $1.60 

E«SCRIFTORS:  Space  medicine.  Excretion,  'Urine, 
•Space  fUj^,  Simulation,  Hormones,  •Corticosceroid 
agents,  •Pyrocatechol,  Stress  (Aysiology), 

Prhiary  excretion  of  17-OHCS,  carticosterone-Uke 
hormones,  and  catediolAtnlnes  was  investigated  in 
pilccs  during  prolonged  experiments  in  a  two-man  space 
cabin  simulator.  The  experimental  profiles  were:  (1) 
two  17-day  experiments  at  ground  level;  (2)  two  14-day 
experiments  at  27, 000  feet;  and  (3)  four  17-day  experi- 
ments at  33, 500  feet.  In  the  latter  two  groups^  the 
atmosphere  was  essentially  100%  O2.  The  hormone 
parameters  Indl'cate  that  conditions  imposed  by  the 
experimental  procedures  were  no  more  stressful  to  die 
subjects  than  undergoing  extensive  medical  examina- 
tions, as  observed  from  pre -experimental  and  post- 
experimental  values.  The  only  significant  trend  was 
die  continuoQs  linear  increase  in  the  excretion  of 
corticosterone-like  hormcies.  Extraordinary 
occurrences  in  the  simulator  were  correlated  with  In- 
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creased  catediolamine  and  st'eroid  excretion.  The 
ccn-relation  coeffldencs  and  the  aoiUyses  d  variance 
for  the  four  hcarmone  parameters  are  calculated  and 
discussejck/  (Author) 


P8-165  926 

Scfaocd  Gf  Aerospace  Medicine,  Brooks  APB,  Tex. 
A  VEhmLATORY  EFFECT  OF  CARB<»nC 
ANHYDRASE  INHBITIW  IN  MAN 
Stephen  M.  Cain.   20Jun  60,  8p 
Rep(.  no.  60-93;  AD- 250  046 
OTS  $1.10 

EKSCRIPTORS:  •Carbonic  anhydrase,  *Re8piratioa,\ 
•Oxygen  consumpdoa.  Inhibition,  Carbon  dioxide. 
Hypoxia,  Humans,  Males,  i^ 

Five  normal  males  were  given  25  mg/kg.  of  the 
carbonic  anhydrase  inhibitor  acetazolamide  both  orally 
and  intravenously  In  separate  experiments.  The  oral 
dose  caused  a  significant  Increase  In  the  ratio  of 
ventilation  to  CO2  output  but  only  after  a  delay  at  ap- 
proximately two  hours  after  ingestion.  The  Intravenous 
dose  caused  a  greater  increase  in  the  ratio  at  ventila- 
tion to  CO2  output,  as  was  evident  as  soon  as  the 
Infusion  at  the  drug  was  completed.  It  was  concluded 
that  carbonic  anhydrase  inhibition  in  man  did  produce 
a  ventilatory  effea  which  had  not  been  demonstrated 
previously  when  the  inhibitor  was  given  orally. 
(Author) 
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AD-425  940 


UCRL-11046  -'" 

Lawrence  Radiation  Lab. ,  Univ.  of  Ctflifomia, 
Berkeley. 

BIO-ORGANIC  CHEMISTRY  QUARTERLY  REPORT, 

JUNB-AUGUCT  1963.    2  Oct  63.  240p    « 

Contract  W7405-eng-48 

OTS  $3.00 

AD- 287  093 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
DENTAL  CARIES  AND  SYSTEMIC  STATUS  PAROTID 
FLUID  FLOW  RATE,   PAROTID  FLUIU    AND  SERUM 
INORGANIC  PHOSPHATE  AS  RELATED  TO  DENTAL 
CARIES  EXPERIENCE  IN  MAN 
Ira  L.  Shannon.  Gerald  M.  Isbell,  William  A.  Gibson, 
and  Timothy  J.  O'Leary.    26  Feb  62,  lOp 
SAM-TDR -62-71 
OTS  $1. 10 

DESCRIPTORS:  *Teeth,  Diseases,  *Ph08ptK>nis, 
Phosphates,  Diet,  Saliva,  Fluid  flow.  Blood  serum. 

Inorganic  phosphate  determinations  were  carried  out  on 
blood  serum  and  parotid  fluid  obtained  at  a  very  low 
rate  of  flow  from  the  514  healthy,  young  adult  males 
classified  as  to  dental  carles  status  (DMFS).    No 
significant  differences  were  found  In  the  flow  rate  or  die 
serum  inorganic  phosphate  concentration  of  the  six 
DMFS  groups.    Parotid  fluid-inorganic  phosphate  con- 
centration showed  a  significant  inverie  relationship 
(P  4  .  01)  to  the  status  of  dental  caries,  the  mean  falling 
progressively  from  approximately  33.0  mg.  percent  to 
about  26. 0  mg.  percent  as  DMFS  rates  rose  from  0-10 
to  50  or  more.    (Author) 

■  ■  '     ^  i- 
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Boeing  Ca,  Seattle,  Wash. 
HESriANIC  ACID-A  BIOLOGICALLY  RESISTANT 
PIGMENT  FR(»i  AEROBIC  WASTE  DIGESTERS 
Carl  EmanueL   Oct  63,  15p 
SAM-TDR-63-57;  N64-138S2 
OTS  $1. 60 

DESCRIPTORS:  *Orgaiilc  pigments.  Disposal,  •Wastes 
(Sanitary  engineerli^,  Decomposldon,  Chemical 
properties.  Copper,  Space  bicdogy. 

The  Isolation  and  chemical  properties  d  a  brown, 
copper-containing  pigment  which  arises  from  aerobic, 
biologic  degradation  at  human  waste  are  described. 
TULs  pigment,  herein  called  "bestianic  ^cld, "  was 
shown  to  posses^  a  formidable  structural  complexity 
and  heterogenel^.   It  was  also  notable  for  its  chemical 
and  biologic  inertness  and,  therefore,  represented  the 
main  bulk  of  the  residual  organic  material  in  die  weU- 
digested,  activated  sludge-process  effluent.  The 
present  evidence  indicates,  but  does  not  prove,  that 
hestlanic  add  derives  from  the  ubiquitous  melanine 
pigments  in  natural  foodstuffs.  The  pigment  also 
possesses  several  properties  in  common  with  the 
humic  acids  and  would,  under  less  artificial  conditions, 
be  incorporated  into  ijie  huralc  acids  of  die  soU. 
(Autiioi) 


y.  of  Arizona, 


P3-165  886 

Engineering  Research  Labs. 

Tucson. 
DEVEUyPMENT  CyP  TELEMETRY  C«V1CES  FOR 
DENTAL  RESEARCH 
Howard  A.  Baldwin.   7  Mar  63,   28p 
Contraa  AF41(657)375 
SAM-TDR-63-36;  N63-22980 
OTS  $2.60 

ISSCRIPTORS:  Telemetering  systems,  •Dentistry. 
Teeth,  Medical  equipmenc.  Telemetering  trans- 
mitters. Medical  research. 

Small  radio  transmitting  devices  and  a  receiving- 
recording  system  have  been  developed  for  the  study  of 
phjrsiologic  variables  of  interest  to  dental  research. 
Frequencies  above  100  megacycles  are  suitable  radio 
carrier  frequencies  for  transmission  dirough  biologic 
material,  and  considerable  advantage  exists  at  these 
frequencies  over  low-frequency  transmitters  owing  to 
the  small  physical  sizes  of  inductive  and  capacitive 
tuned  circuit  elements.  Various  construction  technics 
and  circuit  designs  have  been  explored,  as  have  methods 
of  fabrication  of  toodi-sized  PM./PM  telemetry  trans- 
mitters. A  receiver -recorder  system  has  been 
designed  for  the  recording  of  such  discontinuous  or 
raodom  events  as  total  tooth  contacts  in  a  24-hour 
period.  (Author) 
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AD-287  082 

bidiana  Univ. ,  IndlsnspnllB.  [School  U  Medicine] 
AN  IMPROVED  METHOD  FOR  PHOTOGRAPHIC  MEAS- 
UREMENT OF  RETINAL  VENOUS  BLjOOD  OXYGEN 
John  B.  Hickam  and  Joseph  C.  Ross.  18  Jan  62,  9p 
Contract  AP41(657)225 
SAM-TDR-62-64 
are-l.  10 

%^ 
ratgCRIPTORS:  •Blood  chemistry,  •Oxjgen.  •Retina. 
-  Opuhalmology,  Photographic  analysis 

Mocfifications  of  a  previously  reported  photographic 
method  (PB-143745  and  PB-153  303)  are  described  for  estl- 
noaitiig  percent  oxygen  saturation  of  redjml  venous  blood 
in  m^  The  method  is  based  on  the  ua&  at  diffezvntlal 
iflte^  in  determining  the  percent  of  oscyhemoglobln,  using 
■  dilS^rent  filter  technics  from  those  used  in  previous  stud- 
ies. In  the  described  mediod,  the  rdacive  intensities  of 
light  from  the  opdc  disc  and  from  the  retinal  vessels  axe 
estimated  from  the  density  of  Images  which  they  produce 
on  photographic  tUm  under  controlled  conditions.  Wldi 
the  proper  logarithmic  formulas,  use  la  made  of  die  faa 
that  the  percent  orygen  saturation  of  bldod  bears  a  linear 
relatlonahip  to  its  optical  density  at  a  wavelength  vbexe 
reduced  and  oxygenated  hemoglobin  have  different  absorp- 
tion coefficients  (640  n\q  used  in  diis  case).  The  actual 
value  of  a  given  optical  ratio  in  terms  of  percent  blood 
oxygen  saturation  was  determined  from  a  regression  line 
based  on  experimental  results  utilizdng:  various  oocygen- 
nltrogen  percentages  and  performing  conventional  brachial 
arterial  blood  oxygen  saturation  determinations  while 
photographing  the  eye.  The  method  described  embodies 
sevexal  modifications  from  previous  studies  including  a 
beam  splitter,  die  use  of  interference  filters  instead  of 
Wratten  filters,  and  the  use  of  precisely  described  film 
exposure  and  development  technics.  By  use  of  these 
methods  and  this  tedinic,  the  formulas  are  given  for 
arriving  at  definite  values  for  the  relat^ye  optical  den' 
sities.  (Author) 

PB- 165  888 

Minnesota  Univ. ,  Minneapolis. 
THORACIC  CAGE  IMPEDANCE  MEAiijREMENTS. 
CALIBRATION  OF  AN  IMPEDANCE  I*NEUMOGRAPH 
William  KuUcek,  Edwin  Kinnen,  and  Andrew  Edin. 
14  Mar  63,    lip 
Cootraa  AP41(657)403 
SAM-TDR-63-41;  N63-22666 
OTTS  $1.60 

DESCRIFrORS:  •Medical  equipment,  Respiration, 
Measurement,  Electrical  impedance,  "Hiorax,  Meters, 
Calibration,  j  | 

An  experimental  calibration  of  an  electrical  impedance 
pneumograph  is  presented  over  a  range  of  tidal  volumes 
from  250  to  4, 000  cc.  Transthoracic  impedance  meas- 
urements were  made  on  four  subjects,  by  use  of  1-lnch 
cup  electrodes  and  at  a  frequency  of  100  kc.  A  1-ohm 
Change  of  impedance  magnitude  corresponding  to  an 
average  tidal  volume  of  830  cc.  was  observed  on  the 
basis  of  l,063i  measurements.  The  stfodard  deviation 
of  these  data  was  approximately  5036  '*  ^o^  tidal 
volumes  and  30%  for  the  larger  tidal  volumes.  Data 
from  individual  subject  trials  indicated  significant 
variations  in  the  calibration  constants  and  r^ons  of 
apparent  linearity,  both  between  subjects  and  between 
trials  on  eadi  subjea.  (Author) 


AD-423  077 

MinoesouUniv.,  MlnneapoJis. 
THORAaC  CAGE  IMPEDANCE  MEASUREMENTS.      . 
IMPEDANCE  PRODUCT  SYSTEM 
Edwin  Kinnen  and  William  KuWcek.  29  May  63.  14d 
Cootraa  AF41(657>403 
SAM-TDR-63-69 
OTS  $1.60 

DBSCRIFrORS^  •Cardiography,  •Electrical 
Impedance,  MMlcal  equipment,  Circuits,  Computers. 
Heart,  Thorax 

PB-165  937 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
AN  AIRCREW  HYPOXIA-WARfflNG  SYSTEM 
James  R.  Neville.  Mar  62,  lOp 
Rept.  no.  62-55 
OTS  $1.10 

DESCRIPTORS:  •Hypoxia,  •Oxygen  masks.  Oxygen, 
Pressure,  Aviation  personnel. 

An  aircrew  hypoxia-waming  system  is  described  in 
detalL   In-fiight  data  obtained  widi  this  system  during 
evaluation  procedures  carried  out  in  an  F-lOO  type 
research  aircrsft  are  presented.   The  warning  system 
and  the  evaluation  data  are  discussed  in  terms  of  some 
of  the  important  operational  features  and  requirements. 
The  device  is  shown  to  give  satisfactory  warning  of  any 
situation  tending  to  lower  mask  oxygen  pressure  below 
a  given  preset  critical  level.  (Author) 

re-165  909 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
A  CLINICAL  INVESTIGATION  OF  "niB  RELATION- 
SHIP OF  MERCURY  TO  THE  AMALGAM  RESTORA- 
TION 

Ralph  W.  Phillips  (Univ.  of  Indiana)  9  Aug  60,  18p 
Rept.  no.  61-17;  AD-253  005 
OTS$L60 

DESCRirrORS:  *Deotl8try,  •Mercury  alloys.  Mercury, 
Surface  properties.  Fracture  (Mechanics),  Corrosion 

Three  different  technics  were  used  to  place  257  amal- 
gam restorations  in  standardized  cavity  preparations. 
They  produced  amalgam  restoratlcms  which  difleied 
widely  in  mercury  content  and  in  physical  properties. 
These  restorations  were  examined  24  hours  after  in- 
sertion and,  diereafter,  at  3-month  intervals  over  a 
1-year  period.  No  failures  due  to  flow  were  ctoserved, 
^en  in  those  Instances  in  which  jhe  mercury  conteot 
was  approximately  62  percenL  During  the  1 -year  ob- 
servation period  only  one  case  of  isdimus  fracture  was 
observed,  even  though  many  of  the  restorations  were 
purposely  left  in  M^  occlusal  relationship  and  one-third 
of  them  bad  a  24-hour  compressive  strengdi  of  only 
13, 000  p.  8.  L   Srane  marginal  deterioration  was  noted  in 
restoratlois  placed  by  each  technlo  however,  there  was 
a  very  definite  increase  in  both  the  number  and  the 
severity  of  marginal  failures  as  the  residual  mezxrury 
content  of  the  restorations  increased.   Surface  zoue^mesf 
and  general  d^radation  were  manifested  ^  many  res- 
torations yMch  contained  58  percent  mercury,  and  there 
was  fUrdier  increase  In  bodi  the  number  of  <nc1dfTv?es 
and  the  degree  of  dogzadation  in  the  gi^oup  of  restora- 
tions containing  62  percent  mercury.  No  cortelatian 
was  observed  between  die  amount  of  mercury  in  the 
final  restoration  and  the  degree  or  rate  of  tarnish  and 
corrosion.  (Author) 
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AD-422  773 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
CX)hmNUOUS  FUNCTIONAL  TESTING  OF  OXYGEN 
BREATHING  EQUIPMENT 
J.  Ryan  Neville.  Aug  63,  13p 
SAM-TDR-63r56;  N64-12176 
OTS  $1. 60 

DESdRlFrORS:  •Oxygen  equipment,  ♦03«en  masks, 
•BreatWng  apparatus.  Test  equipment,  F^racia^  Aviation 
personnel 

A  method  is  described  for  the  continuous  functional  test- 
ing of  aviator's  oxygen  breathing  equipment.  By  use  of  an 
cocygen  detector  that  fits  in  the  mask,  recordings  were 
made  of  cJanges  io  cutygen  partial  pressure  in  going  from 
automlx  to  10C%  ojfygen.  The  results  obtained  were  com- 
pared with  the  expected  change,  and  conclusions  were 
drawn  aonceming  the  fit  and  functioning  of  the  oxygen 
mask.  The  detector  was  also  used  to  monitor  the  oxj^en 
concentration  delivered  by  the  regulator  and  comparisOTis 
were  made  of  several  different  types  of  ootygen  regula- 
tors. This  comparison  showed  a  consistent  difference  be- 
tween the  A  -14A  and  xbe  D-2A  oxygen  regulators.  The 
difference  was  such  as  to  permit  a  longer  cocygen  dura- 
tion with  the  A-14A  as  cOTipared  with  the  D-2A  when  used 
with  an  oxygen  system  which  was  otherwise  the  same. 
The  results  are  discussed  in  terms  of  certain  operational 
features  of  interest  to  both  military  and  civilian  flying 
persixmel.  (Author) 
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PB-165  908  ^ 

School  of  Aerospace  Medicine,  Brp^  AFB,  Tex. 
A  LOW -VOLUME  OXYGENATOR  FOR  REGIONAL 
PERFUSION  - — -^ 

William  G.  Malette,  John  B.  Fitzgerald,  and  Bwald 
Ko^eL  1  Aug  60,  6p 
Rept.  no.  61-16;  AD-250  987 
OTS$L10 

MSCRIPTORS:  •Oxygen  equipment,  •Medical  equip- 
ment. Mechanical  organs.  Gas  jPlow,  Volume 

With  die  increasing  use  of  r^onal  isolation  and  per- 
fusion technics,  a  simple,  inexpensive  low -volume  blood 
oxygenator  is  a  valuable  asset  to  any  hospital  or  surgi- 
cal laboratory.  An  oxygenator  of.  this  type  is  described. 
It  provides  flow  rates  up  to  300  cc.  per  minute  and  ade- 
quate oxygenation  with  an  oxygen  flow  of  4  to  5  liters 
per  minute.  (Audior)  ^     ^ 

AD-279  S04  '  % 

School  of  Aerospace  Medicine,  Brdoks  AFB,  Tex. 
MINIATURE  AIR-BEARING-SUPPORTED,   AIR- 
TURBINE-DRIVEN  DENTAL  HANDPIECE 
G.  L.  Green,  A.  Boeco,  B.  S.  Cain  and  E.  L.  Kunun. 
8  May  61,  13p 
Repc  no.  61-90 
OTS  $1.60 

DESCRIFTORS:  •Medical  equipment,  •Dentistry,  •Gas 
bearings,  Gaa  turbiiies.  \ 

The  main  objective  of  the  program  was  to  design,  fab- 
ric<(t$,  and  operate  an  air- bearing- supported,  air- 
tui±lne-drlven  dental  handpiece  that  would  have  a  cutting 
capacity  and  a  speed  range  compatible  with  the  latest 
state  of  the  art  for  commercial  alr-turblne  dental  hand- 
pieces. A  design  was  conceived,  test  parts  were  fab- 
ricated, and  tests  were  run  to  check  the  operating 
characteristics  of  the  test  parts.  With  the  aid  of  tlie  test 

S- 


data,  the  prototype  tiandpiece  was  designed,  fabricated, 
and  successfully  operated.    Experimental  data  indicated 
that  the  prototype  handpiece  fulfilled  all  the  functional 
requirements.  (Audxn)  ) 


AD-425  542 

Sdiool  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
A  RESTRAINT  APPARATUS  FOR  THORACIC 
R0ENTGEN0<3tAPHIC  EXAMINATION  OF 
UNANESTHETIZED  PRIMATES 
Robert  J.  Young.  7  Aug  63,  8p 
SAM-Tr» -63-93;  N64- 12865 
OTS  $1.10 

DESCRIPT(»S:  •Medical  equipment,  •Primates, 
•Radiography,  •X-ray  photography,  Mycobaaerium 
tuberculosis. 

An  apparatus  to  immobilize  a  small  primate  during 
chest  radiography  is  described.  The  use  of  tliis 
apparatus  with  proper  exposure  factors  will  produce 
radiographs  ot  sufficient  clarity  to  permit  the  detection 
of  pulmonary  tuberculosis.  (Author) 

PB-165  916  ' 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
VISUAL  FLUORESCENT  DETECTION  BOX 
Charles  E.  Craft.  8  Sep  60,  4p 
Rept.  no.  51-30;  AD-254  865 
.OTS$L10 

raSCRIPTORS:  •Containers,  •Ultraviolet  radiation, 
•Florescence,  Visual  inspection.  Safety 


The  increasing  Importance  of  various  aspects  of  ultra- 
violet acdon  in  the  production  of  fluorescence  has  re- 
quired the  development  of  a  new  device  for  the  detection 
of  fluorescence.  This  devioe  was  designed  for  die  de- 
tecticm  and  demonstration  of  fluorescent  compounds  with- 
out exposing  the  viewer  to  direct  rays  of  ultraviolet 
light.  (Author)  ' 


t 


AD-424  120 

School  of  Aerospace  Medicine ,  Brooks  AFB,  Tex. 
A  WATER  RECYCLING  SYSTEM  FOR  USE  IN  v 
SEALED  ENVIRCWM5NTS  | 

John  Har  greaves,  Thomas  E.  Morgan,  Jr.,  and; 
B.  E.  Welch.  Oct  63,   8p 
SAM-TDR-63-60;  N64-12246  ■ 
OTS   $1.10 

DESCRIPTC»S:  •Closed  ecological  systems,  •LUp 
support.  Water,  Urine,  "Simulators,  ♦SpacecratI 
cabins.  Distillation,  Vacuum  apparatus, 

S 
Production  of  potable  water  by  a  vacuum  distillatfbn 
process  diat  was  used  during  several  experiments  in  a 
two-man  space  cabin  simulator  is  discussed.   Wash 
water,  condensate  collected  from  the  relative  ^umldity 
control  coils,  and  urine  were  collected  by  simulator 
crew  occupants  and  processed  through  a  vacuum  dis- 
tillation apparatus  on  board  the  simulator,  to  supply 
drinking  water  for  crew  members  during  e  .j-eriments 
lasting  17  days  and  30  days.  (Author) 
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Microbiology 

AD-279  090 

Sdiool  of  Aerospace  Medicine,  BrocAs  KfB,  Tex. 
AN  ABSORBED-  DISC  METHOD  FOR  TlHE  IDENnFI- 
CATION  AND  TITRATION  OF  CYTOTATHIC  VIRUSES 
AND  THE  DETECTION  OF  ANTIBODIBS  RESULTING 
FROM  THEIR  INFECTION 
S.  S.  Kalter.   1  Aug  61,  lOp 
Rept.  no.  62-20 
OTS  $1.10 

DESCRIPTORS:  •Poliomyelitis  virus,  •ttruses, 
•Antigens  and  antibodies,  Infections,  Volumetric 
analysis.  Identification,  Tissue  culture.  Cells  (Biology), 
Immune  serums,  '  [ 

Certain  cytopatfiic  viruses  were  IdentiflW  and  titrated, 
and  neutralizing  antibodies  detected  by  means  of  a 
simple  technic  using  absorbent  discs.  Filter  paper,  cut 
into  small  discs  and  then  sterilized,  was  used  to  place 
virus  or  antiserum  on  the  agar  surface  of  a  bottle  or 
petrl  dish  containing  a  monolayer  of  MKC.  The  reaultiDg 
CPE,  or  its  inhibition,  is  observed  macroecoplcally. 
Antlserum-soaked  discs  were  preserved  by  drying  or 
lyophllizatlon  for  relatively  long  periods.  When  anti- 
body surveys  are  being  made  in  the  field,  the  use  of 
discs  may  be  found  to  be  more  valuable  dian  veni- 
punctures far  collecting  blood  samples.  The  practical 
applications  of  the^  procedures  are  discussed.  (Author) 


FB-165  913 

School  of  Aerospace  Medicine,  Brookaj  AFB,  Teat. 
CROSS -RESISTANCE  AND  FILAMENT  REVERSAL 
STUptES  OF  A  HBXACHLOROPHENE -RESISTANT 
MUTANT  OF  ESCHERICHIA  COLI  B/R 
James  E.  Moyer  and  drvUle  Wyss  (Univ.  at  Teacaa) 
24  Ai«  60,  6p 

Rept.  no.  61-26;  AD-250  050 
OTS  $1. 10 

DESCRIPTORS:  •Tolerances  (PhysIologyX  Drugs,  •Muu 
tlona,  •Escherichia  coll.  Antibiotics,  Adaptatl^m  (Phy- 
siology), •Chonotherapeutic  agents 

A  hexachlozophene- resistant  mutant  of  Escherichia  coll 
B/r  was  studied  to  determine  whether  resistance  to 
hexachlorophene  conferred  any  reciprocal  cros8-x«sist- 
ance  to  other  disinfectants  structurally  related.  Because 
the  mutant  has  consistently  produced  filamentous  cells 
after  repeated  subculture,  additional  studies  were  under - 
tiiken  to  find  some  means  vrtierdby  fllamantadon  could  be 
reversed.  A  possible  explanation  of  the  divisional 
anomaly  is  presented.  (Author) 


PB-165  914 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
EFFECT  OF  CHEMICAL  AND  PHYSICAL  AGENTS  ON 
A  HEXACHLOROPHENE -RESISTANT  MUTANT  OF 
ESCHERICHIA  OOLI  B/R 

Japies  E.  Moyer  and  OiylUe  Wyss  (Unlvi  of  Texas) 
25  Aug  60,  7p 

Rept.  no.  61-2?{  AD-2S0  061 
OTS  $L  10 

DESCRIPTORS:  Tolerances  (Physiology),  Drugs,  •Mlita- 
tlons,  •Escherichia  coll.  Antibiotics,  •Ctiemoiherapeutic 
agents,  Sensitivity,  X  zays.  Ultraviolet  fqadiatlon 


The  effects  of  various  deleterious  chemical  and  {Aysical 
stimuli  on  a  filamentous  mutant  of  Escherichia  coll  B/r 
resistant  to  hexachlorophene  were  studied.  The  mutant 
was  fbund  to  be  more  susceptible  than  the  parent  to  all 
agents  tested,  including  antibiodcs.  Inorganic  salts, 
ultraviolet,  and  x-radlation.  The  effect  ot  the  agents  on 
the  mutant  is  believed  to  be  due  to  the  aggravation  of  a 
pre-existent  divisional  abnormality.  (Author) 

AD-422  688 

Sdiool  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
ENZYME  ACnvrTY  ANALYSIS  AS  A  METHOD  FOR 
THE  EVALUATION  OF  THE  ACnON  OF  ORAL 
PREPARATIONS 

Howard  H.  Chauncey  and  Ira  L.  ShauMn.  Sep  63.   17n 
SAM -TDR -63-54  ^^"^ 

OTS  $1.60  ^M- 

DESCRIFr(»S:  •ToUet  articles,  iivlouth.  Teeth, 
•Enzymes,  ♦Bacteria,  MetaboUsi  •Cbemottierapeutic 
agents,  Saliva,  Culture  media,  •^tlmetabolites. 
Dentistry,  -^ 

In  an  effort  to  develop  a  reproducible,  objective  method 
<if  studying  natural  and  induced  variation  to  the  oral 
flora  and  their  meubollc  processes,  enzyme  analysis 
studies  were  carried  out  co  whole  saHva.  dental  plaque, 
and  broth  cultures  of  oral  organisms.  Various  formula- 
tions of  gum  were  used  to  evaluate  the  applicability  of 
the  technic.  The  data  thus  obtained  indicate  that  if 
proper  control  procedures  and  standardized  conditions 
are  employed,  alterations  in  the  oral  flora  may  well  be 
detected  by  analysis  of  enzyme  activity.  (Audior) 


; 
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PB-165  912 

School  of  Aerospace  Medicine,  Brooks  AFB,  Teat. 
ISOLATION  AND  CHARACT-BRIZATION  OF  A  FILA-  - 
MENTOUS  MUTANT  OF  ESCHERICHIA  COLI  B/R 
RESISTANT  TO  HEXACHLOROBffiNE 
James  E,  Moyer  and  Orvllle  Wyss  (Univ.  of  Tesas) 
16  Aug  60,  lip  ' 

Rept.  na  51-2%  AD-2S0  988 
OTS$L60 

DESCRIPTORS:  Identification,  Mozphology  (Biology), 
•Tolerances  (Physiology),  Drugs,  •Escherichia  coll. 
Antibiotics,  •Chemotherapeutic  agents,  •Mutations 

By  means  of  continued  cultivation  in  the  presence  of 
hexachlorophene,  a  mutant  resistant  to  this  agent  has 
been  obtained  from  EaA«El^yL|2jll.  B/r.  The  mutant  is 
unusual  in  that  a  propordOTOte  number  of  cells  from  any 
culture  have  persisted  in  the  filamentous  state  after 
more  tfian  200  transfers  in  the  absence  of  the  stimulat- 
ing agent.   On  the  basis  of  standard  Identification  tests 
and  bacteriophage  lytic  patterns,  the  mutant  is  identical 
to  the  panfiit  E.  qsH  B/r  strain.  The  mechanism  by 
which  bacteria  may  form  fUaments  is  discussed. 
(Author) 

PB-165  880 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
MICROBIOLOGIC  STUDIES  ON  ECOLOGIC  CONSID- 
ERATIONS Of  THE  MARTIAN  ENVIRONMENT 
Irving  Davis  and  John  D.  Fulton.    Oct  59,  lip 
Review  2-60;  AD- 235  895 
OTS  $1.60 

DESCRIPTORS:  •Space  biology,  •Microorganisms, 

•Mars,  •Bacteria,  •Ecology,  Growth  (Physiology), 

jjAdaptation  (Physiology),  Space  medicine.  Containers, 


i;? 
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The  results  presonted  permit  certain  generalities  re- 
garding the  survival  and  multiplication  of  terrestrial 
microorganisms  exposed  to  a  simulated  Martian  en- 
vironment: (1)  Certain  soil  bacteria,  capable  of  phys- 
iologic adaptation  to  a  simulated  Martian  environment, 
survive  and  multiply.    (2)  Sporeformlng  bacteria  ap- 
pear to  have  a  hl^r  rate  of  cell  multiplication  dian 
strictly  vegetative  cells.    (3)  A  simulated  Martian  en- 
vironment InclJlding  temperature  cycUng,  an  environ- 
mental characteristic  on  Mars,  appears  to  yield 
greater  numbers  of  viable  cells  than  a  similar  en- 
vironment malntainedAt  room  temperature.    (Author) 

AD-424  189  ,       ,^    ^ 

School  of  Aerospace  Medicine,  Brooks  AFB,  Teat. 
fflUDIES  Wmi  A  SIMULATED  MARTIAN  ENVIRON- 
MENT. GERMINATION  ANP  GROWTH  OF  BACTERIAL 

SPORES  ^ 

Thomas  L.  Roberta  and  Laurence  A.  Irvinle.  Sep  63, 

lOp 

SAM-TDR-63-75;  N64-12340  - 

GTS  %1. 10 

DESCMPTORS:  •doatrldlum,  •Bacteria,  •Spores, 
•Space  biology,  •Mars,  Slmuladoo.  Ecology.  Moiature, 
Growth  (Fhystology) 

Sif«iiii»f*rf  MaztiJUi  mlcroenvliDnment  containing  8% 
moiature  permitted  germination  and  growth  <rf  endo- 
spores  of  Glostrldlum  gporogenea.  (Autlior) 


Pathology 


Y. 
BICARBCMATE 


AD- 295  588 

Albany  Medical  Coll. .  N- 
RENAL  REGUIj\TION  OF 
DURING  HYPOnTHERMIA 
G.  S.  Kanter.   21  Aug  62,   lOp 
Contract  AF41(657)393 
SAM-TDR-62-133 
OTS  $1.10 


IKSCRIFrCXlS:  •HypoAermla,  •Blcarbonates, 
Excretion,  Urine,  Kidneys,  Dogs,  Acidoeis, 


LOADS 


4 


fe 


The  ability  al  the  hypothermic  kidney  to  handle  massive 
exogenous  bicarbonate  loads  was  studied  in  5  dogs  given 
2.6%  NaHCOa  plus  0.75%  creatinine  and  0. 1%  PAH 
intravenously  at  the  rate  of  4.0  ml.  /min.  The  renal 
hemodynamic  pattern  was  typical  at  hypothermia  with 
decreasing  GFR.  RPF,  and  blood  pressure,  along  with 
increasing  renal  resistance.  Urine  pH  rose  to  7.95 
while  arterial  pH,  corrected  to  body  temperature, 
reaped  a  maximum  of  7  •  56  and  then  slowly  decUaed  to 
7.51  at  27**  C.  The  addosis  d  hypotherinia  is  difficult 
to  counteract.  In  spite  at  the  fall  in  GFR,  the  urine 
flow,  under  the  influence  of  the  hyperosmotic  load,  in- 
creased progressively  throughout  the  exposure.  A  de- 
pressing effect  at  cold  on  tubular  transport  at  bicar- 
bonate was  seen.  Although  the  bicarbonate  load  pre- 
sented to  the  tubules  remained  near  control  levels,  the 
reabsorption  d  bicarbonate  fell  from  a  normotbermia 
value  of  1.5  mEq. /mln.  to  0.9  mEq. /mln.  at  27°  C. 
(Author) 

i 


AD- 295  662 

Albany  Medical  Coll. ,  N.  Y. 
BICARBONATE  EXCRETICW  DURING  HYPOTHERMIA 
G.  S.  Kanter.   26  Jul  62,   9p 
Contract  AF4 1(657)393 
SAMrTDR-62-123 
OTS  $1.10 

DESCRIPTORS:  •Hypothermia,  •Blcarbonates, 
Excretlan,  Acidosis,  Urine,  Dogs, 

The  InvestigatloB  was  designed  to  determine  whether 
the  renal  loss  at  bicarbonate  contributes  significantly  to 
the  acidoeis  at  hypothermia.  Excretion  of  bicarbonate 
during  hypothermia  was  studied  in  5  infused  (6% 
creatinine  in  saline  at  0.4  ml.  /min. )  and  5  noninfused 
dogs.  Animals  were  anesthetized;  artificial  respiration 
was  not  used.  In  the  noninfused  group,  bicarbonate 
excretion  did  not  increase  significantly  during  hypo- 
thermia.  Urinary  pH  remained  at  control  levels  of  about 
6. 2.  The  fall  in  arterial  pti  was  therefore  not  due  to 
urinary  bicarbonate  loss.  Conversely,  the  urinary  jH 
in  the  infused  group  increased  to  6. 7  because  of  in- 
creased excretion  d  bicarbonate.   Increased  excretion 
in  this  group  was  statistically  significant  at  the  27°  C. 
leyel.  Urine  pH  in  tlie  3  animals  with  the  highest  urine 
flow  in  the  latter  group  did  approach  plasma  levels  of 
pH  7. 0.   In  spite  of  the  increased  renal  loss  of 
bicarbonate  in  the  infused  group,  insufficient  bicarbon- 
ate was  excreted  to  accoutn  for  the  decrease  In  arterial 
pH.  Considering  the  fall  in  arterial  pH,  it  is  striking 
diat  the  hypothermic  kidney  in  both  groups  was  not  able 
to  acidify  the  urine.  (Author) 


FB-165  895 

Florida  Univ. ,  Gainesville,  Coll.  of  Medicine. 
EFFECTS  OF  THE  COMPRESSraUTY  OF  ALVEOLAR 
GAS  ON  THE  DYNAMICS  AND  WORK  OF  BREATHING 
M.  J.  Jaeger  and  A.  B.  Otis.  19  Jun  63,  1^ 
Contract  AF41(609)1553 

SAM-TDR-63-71  i 

OTS$L60  J 

MSCRIPTORS:  •Respiration,  •Diagnostic  agents. 
Diseases,  •Lungs,  Medical  examination,  Flethysmog- 
rai^y.  Air,  Measurement,  Pressure,  Volumetric 
analysis 


Alveolar  gas  is  compressed  and  expanded  during  every 
breathing  cycle.  The  volume  displacement  measured  at 
the  mouth  Vt  (tidal  volume)  is  therefore  smaller  Aan 
the  volume  displacement  of  the  lung  V't  that  may  be 
measured  with  a  body  plethysmograph.   Experimental 
data  found  in  normal  subjects  and  in  patients  With  ob- 
structive emphysema  confirm  the  theory  that  fhe  ratio 
Vt/V't  decreases  with  increasing  airway  resistance, 
breathing  frequency,  and  lung  volume.  There  was  little 
effect  in  normal  subjects  breathing  at  different  breathing 
rates;  however,  in  patients  widi  obstructive  emi^ysema 
it  may  be  appreciable.  With  increasing  altitude,  the 
effect  is  expected  to  be  more  pronounced.  The  mechani- 
cal work  performed  in  compressing  and  expanding  alveo- 
lar gas  may  be  determined  by  recording  the  volume  dis- 
placement at  the  lung  simultaneously  with  tidal  volume 
«nd  intra -esojAageal  pressure.  Normally,  work  related 
to  compressibility  is  Insignificant,  but  in  patients  widi 
obstructive  emphysema,  it  becomes  appreciable  during 
hyperpnea.  The  compressibility  of  alveolar  gas  was 
also  found  to  increase  the  n^ative  work  performed  by 
respiratory  muscles.  (Author)  ' 


S-14 


AD-423  696 

Public  HeaWi  Service.  [Washington,  Di  ClDlv.  of 

Health  Mobilization 
MEDICAL  CARE  IN  SHELTERS.  A  RfiFERBNCB 
MANUAL  FOR  ALLIED  HEALTH  WCRKBRS  AND 
SELECTED,  TRAINED  LAYMEN.  Dec  63,   I51a 
Contract  OCD-OS-62-100 
OTS  $3.00 

DESCRIPTORS:  •PubUc  health,  Medicine,  Therapy, 
Civil  defense  systems,  •Civil  defense  personnel, 
•Shelters,  •Diseases,  •Wounds  and  injuries. 
Artificial  respiration.  Drugs.  Medical  Bupvlies, 
Infants,  •Instruction  nvinuals. 

The  manual  is  Intended  as  a  quick  reffcxiince  guide  for 
allied  health  workers  and  selected,  trained  laymen 
charged  with  the  responsibility  of  admialsterlng  shelter 
medical  care  in  the  absence  of  a  physidtn.  Its  purpose 
is  to  aid  them  to  qulddy  determine  the  treatment,  under 
the  austere  limitations  of  the  shelter,  based  on 
commo.i  symptoms.   Recommended  treatment  is 
primarily  for  symptoms  rather  than  the  uncertainties 
of  Inexperienced  diagnosis.  (AuAor) 


AD-425  541 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
ASCCXIBIC  ACID  LEVELS  IN  BLOOD  AND  URINE  AS 
RELATED  TO  C»AL  HEALTH  STATUS 
Ira  L.  Shannon  and  William  A.  Gibson.  17  Jul  63,   14p 
SAM-TDR -63-79  i , 

OTS  $1.60  ll 

raSCRIFrORS:  •Teeth,  •Mouth,  Diseases,  •Ascorbic 
acid.  Public  health.  Blood  chemistry.  Urine, 
Parenteral  infusions.  Dentistry,  , 

Whole  blood  ascorbic  add  determinatioiiB  were  carried 
out  on  341  apparently  healthy  young  aduU  males,  both 
before  and  after  the  intravenoub  administration  of 
500  mg.  of  ascorbic  acid.  Four-h<^  urine  recovery 
rates  of  this  added  ascorbic  acid  were  also  calculated. 
Ascorbic  add  levels  In  these  fluid0%ere  not  signifi- 
cantly related  to  carles  experience.  Periodootal  status 
could  not  be  systematically  ccrrelitted  vHth  ascorbic 
add  findings.  Ttie  disappearance  0f  injl^ed  ascorbic 
acid  excess  from  the  blood  was  found  to  be  an 
exponential  function  in  time.  (Author) 


PB-165  936 

School  of  Aerospace  Medicine,  Broc^  AFB,  Tex. 
CHOLESTEROL  UPTAKE  IN  THE  SERUM  OF 
NORMAL  AND  HOSPITALIZED  INpiVIpUALS 
Dale  A.  Clark,  Carrie  B.  Haven,  and  Jdin  J.  Franks. 
7  Nov  61,  7p  ' 

Rept.  no.  62-50  > 

OTS  $1.10 

IKSCRIFrORS:  •Cholesterol,  •Atherosolerosls, 
Blood  serum,  Absorption  (Biological),  tipida, 

The  capadty  of  human  serum  to  dissolve  cholesterol 
was  measured  by  a  prosedure  previously  developed. 
Serum  was  obtained  from  34  normal  young  men  and  from 
14  patients  hospitalized  for  some  manifestations  of 
arteriosclerotic  cardiovascular  disease.  All  sera  dis- 
solved additional  cholesterol.  Sera  from  the  hospitalized 
group  dissolved  at  least  as  mudi  additicnal  cholesterol 
as  did  sera  from  the  normal  group.  This  finding  sug- 


gests that  In  atherosclerosis  die  reserve  cholesterol 
transport  capadty  is  na  diminished.  This  statement 
rnuet  be  accepted  within  the  limitations  of  the  mediod 
tnd  die  unknown  effects  of  therapeutic  regimens.  The 
amount  of  additional  cholesterol  dissolved  by  a  sample 
of  serum  Is  not  correlated  with  die  original  concentra- 
tion of  cholesterol  in  the  serum.  (Author) 

AD-281  391 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
EFFECT  OF  VIBRATICW  AND  TEMPERATURE  ON 
THE  SPECIFIC  REACTIVE  CAPACTTY  OF  ANTI- 
SERUM 

Jlmmie  Lee  Flume.   1  Nov  61,  8p 
SAM-TDR -62-48 
OTS  $1.10 

DESCRIPTORS:  •Immune  serums,  •Agglutinins, 
•Andgen-aittibody  reactions,  Erythrocytes,  VUratlon, 
Heat. 

The  effect  of  heat  and  shaking  on  the  specific  reactive 
capadty  of  antiserum  was  investigated  by  both  predpl- 
tatlon  and  passive  hemagglutination.  Results  Indicate 
that,  while  the  capadty  of  the  antiserum  to  predpltate 
with  homologous  antigen  is  destroyed  by  heat,  the 
antiserum  is  still  capable  of  causing  aggluclnation  of 
red  blood  cells  sensitized  with  die  antigen.  It  iB_ 
possible  that  in  the  heat-treated'preparations  of  anti- 
serum, diere  exist  protein  molecules  of  various 
degrees  of  denaturation  which  are  detectable  by  passive 
bemagglutlnatioa  but  not  by  the  less  sensitive  predplta- 
tiOD  technic.  The  Increase  in  predpitability  observed 
when  antiserum  Is  vigorously  shaken  might  be  due  to  a 
change  in  molecular  configuratlan  with  resulting  ex- 
posure of  antibody  reactive  sites.  (Author) 

AD-423  948 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
EFFECTS  ON  MAN  OF  PROLCWOBD  EXPOSURE  TO 
OXYGEN  AT  A  TOTAL  PRESSURE  OF  190  MM.  HG 
Thomas  E.  Morgan,  Jr.,  Erode  Ulvedal,  Ralph  G. 
Cutler,  andB.  E.  Welch.  Sep  63,   lOp 
SAM-TDR -63-52 
OTS  $1.10 

DESCRIPTORS:  •Oxygen,  •Space  medicine,   *  f 

Barometric  pressure,  Toxidty,  Decompression  i 

sickness.  Spacecraft  cabins.  Controlled  atmospheres. 

Four  l7-ilay  experiments  were  conducted  on  healdiy 
pilots  in  the  two-man  space  cabin  simulator.  Total         I 
pressure  averaged  192  mm.  Hg»  partial  pressure  of      ^. 
OJtygen,  174  mm.  Hg.  This  atmosphere  was  reasonahfy  |i| 
weU  tolerated  by  all  test  subjects.  The  symptoms  con-  . 
sisted  of  irritation  of  die  upper  respiratory  tract,  aural  ^ 
atelectasis,  and  eye  Irriutlon.  Postexperimsntally,  2 
of  the  8  subjects  demonstrated  reduced  arterial  oawgen 
saturation  immediately.  Pictures,  however,  gave  no 
x-ray  evidence  of  pulmonary  atelectasis.  The  inddence 
of  baropMhies  foUowlng  decompression  from  750  mm. 
Hg  to  190  mm.  Hg  exceeded  5036  (5  of  8  subjects),  even 
loltowlng  2  to  3  hours  of  preoxygenation.  The  utilization 
of  an  atmosphere  consisting  of  oxygen,  carbon  dioxide 
and  water  vapor  at  a  total  pressure  of  190  mm.  Hg  ap-' 
pears  to  be  physiologically  feasible,  at  least  for  17  days. 
Care  must  be  uken  to  overcome  the  problem  of  bends 
during  the  initial  decompression  and  to  insure  that 
engineering  gains  are  suffldently  great  to  offset  die 
symptoms  noted  in  these  studies.  (Author) 
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AD-279  091  ' 

Sdiool  of  Aerospace  Medicine,  Brcwks  AFB,  Tex. 
IMMUNOCHEMISTRY  OT  COAGULATED  AmiGEN- 
ANTBODY  COMPLEXES 

G.  Bonner  Sutherland  (Univ.  of  Kansas)  16  May  61,  15p 
Rept.  no.  61-95 
GTS  $1.60       ' 

DESCRIPrORS:  •Immine  serums,  Immunity,  Bio- 
chemistry, •Antigens  and  antibodies.  Antigen- 
antibody  reactions.  Gamma  globulin.  Coagulation, 
Proteins  (Derived). 

Under  suitable  conditions  rabbit  antibody  or  antigen- 
antibody  complexes  may  be  coagulated  so  that  the  anti-  * 
body  will  retain  some  of  its  combining  sites.   Such  in- 
soluble (fixed)  antibody  or  antigen-antibody  complexes 
may  be  used  as  specific  adsorbents  for  antigen,  and  the 
antigen  may  be  released  subsequently  by  increasing  the 
acidity.  The  procedure  would  appear  to  make  possible 
the  isolation  of  abnormal  proteins  which  may  be 
present  in  disease  states,  either  acquired  or  hereditary 
The  present  study  comprises  an  analysis  of  suitable 
conditions  for  coagulation  of  the  antigen-antibody  com- 
plexes and  of  the  cooditioas  for  the  adsorptloa  and 
elution  of  the  antigen.  (AuAor) 


PB-165  935 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
LIPID  COMPONENTS  OF  SQUND  AND  CARIOUS 
DENTIN 

Thomas  R.  Oirks«i.  27  Oa  61,   5p 
Rept.  no.  62-47 
GTS  $1.10 

DESCRIPTORS:  •lipids,  •Teeth,  Diseases,  Decompo- 
sitiOQ,  Cholesterol,  Fhesphollplds,  Inositols, 
•DeotlBtry, 

Alcohol-ether  extracts  of  the  lipi^  components  of  sound 
and  carious  dentin,  were  subjected  to  paper 
chromatography  and  specific  chemical  tests.  The 
presence  of  cholesterol  esters,  triglycerides,  fatty 
acids,  cholesterol,  diglycerides,  and  various  phospho- 
lipids was  demonstrated  in  the  sample  materials. 
Sound  dentin  was  found  to  contain  inositol  phosphatide, 
sphingomyelin,  lecithin,  and  two  uni(jentified  phos- 
phatides which  are  believed  to  be  polyglycerol  phos-- 

phatides  and  phosphatidic  acids .   Decayed  material  con- 
tained sphingomyelin,  lecithin,  phosphaUdylethanol 
amine,  and  phoephatidylserine,  and  other  phosphatides 
which  had  undergone  various  degrees  of  degradation. 
(Author) 

\ 
ADH03  092 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
A  MFTHGD  FOR  SELECTING  AN  ORAL  HYGIENE 
TECHNIC  FOR  USE  IN  SPACE  CABIN  SIMULATOR 
FLIGHTS 

Clarence  M.  McCall,  Jr. ,  Ludan  Simyd,  Bryce  O. 
Hartman,  Billy  E.  Welch,  and  Richard  E.  McKenzie. 
Jan  63,  12p 

SAM-TDR-62-110;  N64-10558 
OTS  $L60 

DESCRIPT6rS:  *Te(g^  Moudi,  Bacteria,  *Cleanlng, 
PubUc  health,  ToUdfarticles,  •Space  flight.  Space- 
craft cabins.  Flight  plmulators. 


Five  oral  hygiene  technics  were  evaluated  for  use  in 
die  USAF  space  cabin  simulator  and,  ultimately,  in 
actinl  space  missions.  The  control  technic  consisted 
of  the  use  of  toothbrush,  dentifrice,  dental  floss,  and 
water  rinse.  The  oral  hygiene  methods  evaluated  were: 
(1)  chewing  gum  only;  (2f  toothbirush  only;  (3)  toothbrush 
and  dental  floss;  and  (4)  toothbrush  and  water  rinse. 
Each  mediod  was  tested  for  ten  days.    By  use  of  both 
objective  and  subjective  measurements,  the  toothbrush 
and  dental  floss  mediod  was  proved  to  be  as  effective 
as  die  accepted  use  al  toothbrush,  dentifrice,  dental 
floss,  and  water  rinse  in  maintaining  g^ood  oral  hygiene. 
The  degree  to  which  good  oral  hygiene  is  maintained 
depends  on  the  IndivlduaL  (Authoi) 

AO-425  477 

School  of  Aerospace  Medicine,  BnxAs  AFB,  Test. 
MICROORGANISKB  IN  HUMAN  GD^nVAL  TISSUES 
WlUlAm  A.  Gibson  and  Ira  L.  Shannon.  25  Jul  63,  7p 
SAM-TDR -63-88;  N64-13865 
OTS  $L  10 

IKSCRIFTORS:  •Moudi,  •Bacteria,  Microorganisms, 
Diseases,  Tissues  (Bilology),  Biological  stains,  Histologi 
cal  techniques.  Humans 

Onglval  strip  biopsies  were  taken  from  areas  of  obvious 
Inflammation  in  191  systemically  healthy  young  adult 
males.    For  72  of  these  subjects,  a  thorough  oral  pro- 
phylaxis was  performed  24  hours  prior  to  experimental 
participation.  The  remaining  119  subjects  received  nio 
dental  treatment  of  any  type  and  served  as  controls. 
Serial  sections  were  stained  by  four  different  methods: 
hematoxylin -erosin,  the  Brown  and  Brenn  modification  of 
the  Gram  stain,  the  Grocott  modiflcaticm  of  theGomorl's. 
methenamlne- silver  i^zate  technic,  and  a  combined 
Gram  and  TWort's  staining  technic  formulated  In  this 
laboratory.  Bacteria  were  found  in  the  gingival  tissues 
of  approximately  10%  of  the  nontreated  subjects  and  60% 
of  those  who  received  oral  prophylaxis.  These  findings 
were  held  to  be  Inconsistent  with  the  premise  of  active 
bacterial  inrasion  in  gingival  inflammation.  (Audior) 

PB-165  918 

School  of  Aerospace  Medicine,  Brooks  AFB.  Tex. 
OCCURENCE  OF  PROTEUS  IN  CAPTIVE  MACACA 
MULATTA 

Anna  C.  Gamer.   23  Sep  60,  4p 
Rept.  no.  61-32;  AD-254  752 
OTS  $1.10 

DESCRIPTORS:  •Proteus,  Proteus  vulgaris.  Monkeys,    " 
Enter obacterlAceae,  Etiology,  •Digestive  system 
diseases.  Diarrhea,  Gastrointestinal  system, 

Proteus  morganl  has  been  Implicated  as  the  etlologic 
agent  in  sporadic  cases  of  enteritis  in  moakeys. 
Rectal  swab  cultures  from  264  Macaca  mulatta  were 
examined  for  this  organism,  as  well  as  for  other 
species  of  Proteus.  P-  mlraWHa  was  detected  in  177, 
P.  morgan!  in  78,  P.  rettgeri  and  2,  and  P.  vulgaris 
in  1.  Direa  plating  to  SS  agar  (76  positives)  was  far 
superior  to  selenlte-F  enrichment  broth  (3  positives)  in 
isolating  P.  rtorganl.  (Audior) 
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i,  Brod^  AFB. 


AD-425  692 

School  of  Aeroapace  Medicine,  Brook^  AfB.  Tex. 
ORAL  GLUCOSE  TOLERANCE  RESPQWSES  IN 
HEALTHY  YOUNG  ADULT  MALES  CLASSIFIED  AS 
TO  CARIES  EXPERIENCE  AND  PERHpDONTAL 
STATUS 

Ira  L.  Shannon  and  William  A.  Gibson. 
SAM-TDR -63-87 
GTS  $1.60 


2SjuI63,  12p 


DBSCRIPTCXtS:  •Teeth,  Diseases,  MoUb.  •Glucose, 
Tolerances  (Physiology),  •Carbohydtattea,  •Metabolism, 
Olabetes,  •Dentistry,  Blood  chemistryl    , , 


Oral  glucose  tolerance  tests  were  perfmned  for  900 
systemically  healthy  male  subjects  betwem  17  and  22 
years  of  age.  Subjects  were  classified  as  to  caries 
experience  and  periodontal  status.  All  serum  samples, 
a  total  of  1, 5(X)  were  analyzed  for  glucose  by  two 
chemical  methods.  The  results  of  an  automatic 
ferrlcyanide  procedure  were  compared  to  those  from 
an  enzymatic  procedure  with  a  specificity  fox  glucose. 
There  was  no  indication  diat  either  caries  experience 
or  perlodonul  status  was  in  any  way  relaoed  to  glucose 
tolerance  results  for  these  subjects.  (Author) 


AD-403  595 

School  of  Aerospace  Medldne,  Brooks  AFB,  Tex. 
RBUABILrTY  CF  SKIN  TESTS  FOR  NASAL  ALLERGY. 
RESULTS  OF  TESTING  100  RANDOvfLY  SELECTED 
AIRMEN  AND  TECT-RETEST  RESULT?  ON  A 
SMALLER  SAMPLE 

Lois  L.  EUiott  and  William  L.  Watson.  Nov  62,  1^ 
SAM-TDR-62-129 

ars$L6o 

DESCRIPTORS:  •Allergy,  •Skin,  •Medical  examination. 
Reliability,  Air  Force  personnel,  Otortdnolaryngology. 

Thirteen  Intradermal  skin  tests  for  nasal  allergy  and  a 
control  were  administered  once  to  a  sample  at  100  air- 
men selected  randomly  and  on  two  occasions  to  a  test- 
retest  sample  of  26  subjects.   Skin  responses  were 
measured  independendy  by  two  technicians  and  evaluated 
by  a  physician.   Results  showed  high  inter-technician 
agreement  and  good  test-retest  consisteQcy  when  the 
10  mm.  wheal  diameter  criterion  for  a  positive  response 
was  used.  Self-reports  of  allergic  reactions  did  not 
correspond  well  with  skin  test  responses.   In  the  sample 
of  26  test-retest  subjects,  results  remained  consistent 
over  a  one-month  period  for  a  hig^  peroantage  of 
responses.   (Autlior) 


AD-279  089  ' 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
PROCEDURES  FOR  ROUTINE  LABORATORY  EL^N- 
NOSIS  OF  VIRUS  AND  RICKETTSIAL  USEASES 
Seymour  S.  Kalier  and  William  D.  miUi.  19  Jul  61,  56p 
Rept.  no.  62-10 
OTS  $5. 60 

DESCRIPTORS:  •Diagnosis,  •\aruses,  ♦Rickettsia, 
Diseases,  Histological  techniques 
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AD-42S600 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
SERUM  PROTEINS  IN  RELATION  TO  PERIODONTAL 
STATUS  AND  CARIES  EXPERIENCE 
bra  L.  Shannon  and  William  A.  Gibson.   18  Jul  63,   7p 
SAM-TDR -63-81 
OTS  $1.10 

DBSCRIPrORS:  •Teedi,  Diseases,  •BloaJ  proteins. 
Mouth,  *Serum  aBnimin,  •Globulins,  PubMc  health, 
DentlBtry, 

Correlations  were  sought  between  oral  health  status  and 
serum  total  protein,  albumin,  and  globulin  levels  for 
515  systemically  healthy  young  adult  males.  No  highly 
significant  correlations  were  found  between  eldier 
DMPS  or  perlodonul  status  with  any  of  the  serum  com- 
pooems  under  study.  (Author) 

PB-165  946  1 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
A  STUDY  OF  reRSONALITY  CHARACTERISTICS  IN 
PATIENTS  WFTH  TEMPORCB^ANDIBULAR  JOINT 
SYMPTCMvIS 

Clarence  M.  McCall,  Jr. ,  Ludan  Szmyd,  and  Richard 
M.  Ritter.   30  Nov  59,  9p 
Rept.  no.  60-46;  AD-238  115 
OTS  $1.10 

DESCRIPTORS:  •Personality,  Psychophyslology, 
•Joints  (Physiology),  Diagnosis,  Pain,  Head,  •Dentistry, 
Behavior,  Anxiety,  Reaction  (Psychology), 

A  standard  personality  Inventory  to  compare  certain 
characteristics  of  70  temporomandibular  Joint  patients 
with  those  of  70  control  subjects  selected  from  among 
routine  dental  examinees  to  match  die  experimental 
group  on  age,  sex,  mariul  status,  and  military  rank  or 
occupation  is  utilized.   A  third  matdied  group  of 
patients  who  were  about  to  undergo  oral  surgery  was 
Included  to  evaluate  the  role  of  Inunediate  situational 
anxiety  in  die  temporomandibular  Joint  syndrome.  The 
findings  indicated  that  patients  who  manifested  disturb- 
ances of  the  temporomandibular  Joint  tended  to  respond 
to  items  of  a  standard  personality  inventory  in  a 
predictable  manner,  which  deviated  from  the  mann^.. 
of  responding  of  a  matched,  normative  group.   Second, 
the  finding  of  a  subgroup  (rf  items,  most  of  which 
discriminated  temporomandibular  Joint  patients  on  the 
basis  of  behavioral  content  that  cannot  readily, be 
Interpreted  as  a  simple  pain  or  discomfort  response, 
suggests  that  this  content  may,  in  fact,  reflect  yet 
undefined  personality  characteristics  underlying  the 
temporomandibular  joint  syndrome.  (Author) 

AD-426  027  ^ 

School  of  Aerospace  Medldne,  Brooks  AFB,  Tex. 
TIME-CaNCENTRATION  EFFECTS  IN  RELATION  TO 
CXYGKN  TOXICrTY  IN  MAN 

B.  B.  Welch,  T.  E.  Morgaa^  Jr. ,  ank  H.  G.  Oamaim.^ 
Oct  63,  16p 

Review  9-63{  N64-12864 
OTS  $1. 60 

DESCRIPTORS:  •Oxygen,  •Toxic  tolerances,  Taxidty, 
Pressure,  Dosage,  Humans.  ^f 

A  partial  review  is  given  of  research  caiceming  the 
toodc  effects  on  man  of  oxygen,  both  at  high  and  low 
oxygen  partial  pressure.  A  brief  discussion  is  given 
of  oxygen  toxicity  symptoms. 


AD-426  121 

Scbod  of  Aerospace  Medlcliie,  Brooks  AFB,  Tex. 
URINARY  CATBCHOLAKONES  IN  MOTION  SICKNESS 
AND  TURBULENT  FLIGHT 
]oBepb  L.  Boronwltz,  Elmer  ].  Scbultz,  and 
William  W.  Lackey.   Nov  63,  8p 
SAM-TDR-63-9 
OTS  $1. 10 

DESCRIPTORS:  *Bplnepfaine,  •Levarterenol,  •Motion 
sickness,  *Urlne,  Flight,  Turbulence,  Amines, 
Emeals. 

Urine  samples  were  collected  from  65  young  airmen 
both  before  and  after  they  were  subjected  to  turbulent 
modon  in  C-47  aircraft.  Similar  samples  were 
ccUected  from  31  young  airmen  who  were  taken  on 
flij^its  during  which  no  turbulence  was  voluntarily  in- 
duced. These  acidified  but  unboiled  urines  were  ana- 
lyzed for  "free"  catecholamines.  Neddier  norepinei*- 
rlne  nor  epinefriulne  output  in  urine  was  related  to 
vcxniting  or  sweating  during  the  tuzimlent  fli^its.  The 
output  at  norepineirfrrlne  and  epineirfirlne  was  signifl* 
cantly  greater  during  turbulent  flig^  dian  during 
flights  In  which  no  tuiixdence  was  Induct.  Urinary 
epinephrine  output  was  also  signiflcantly  increipsed 
durii^  die.  turbulent  flights  as  opposed  to  the  preflight 
period.  Changes  in  urinary  catecholamine  output 
during  flying  are  therefore'  associated  with  turbulence, 
but  appear  to  be  distinct  from  die  modoo-sidmess 
syndrome.  (Audior) 


PharmacotoQy  and  Toxicology 


PB-165  328 

Army  Medical  Research  Lab. ,  Fort  Knox,  Ky. 
THE  POTENT! ATICW  OF  COTATE  INDUCED  ANALGE- 
SIA BY  STIMULANT  E»UGS.  t  THE  EFFECT  OF 
MONOAMINE  OXADASE  INHIBITORS  AND  CAFFEINE. 
Rept.  on  Psychomotor  Function  in  Relation  to  Perform- 
ance 

Wayne  O.  Evans.    13  Nov  61,  lOp  ( 

Rept.  no.  519 
OTS  $1.10 

DESCRIPTORS:  •Analgesics  and  antipyretics,  •Narcotics 
•Amphetamines,  •Purine  alkaloids,  C^S  stimulants, 
•Oxldoreductases,  Inhibition. 

An  experiment  was  performed  to  test  the  hypotheses  diat 
either  general  excitement  or  an  inhibition  of  MAO  was 
the  mechanism  by  which  amphetamine  potentiates  an 
opiate  induced  analgesia.  Codeine  was  administered 
alone  or  in  comblnadons  with  amphetamine,  iproniazld, 
caffeine,  PIH,  and  JB  835  to  rats.    Analgesia  was  tested 


AD-421  848 

Harvard  Univ. ,  Boston,  Mass.  Medical  School 
CATECHOLAMINE  RELEASE  FROM  AI»ENAL 
SUCES  AND  RATE  OF  RESHRATION 
P.  R.  Ehraskoczy,  W.  R.  Burack,  and  N.  Weincr. 
9  Apr  63,   13p 
Contract  AP4 1(657)414 
SAM -TDR -63-50;  N64- 12835 
OTS  $1.60 

i:£SCRIFTORS:  •Pyrocatcdiol,  •Adrenal  glands, 
Secretioo,  Tissue  extracts,  •Oxygen  codsumptioa, 
Drugs,  Reserpine, 

The  oxygen  consumpdoo  of,  and  the  catecholamine' re- 
lease from,  incubated  fowl  adrenal  slices  were  studied 
under  control  conditions  and  during  exposure  to  several 
diemical  agents  -  i.e.,  potassium  ion,  reserpine,, 
tyramine,  and  2, 4-dinltrophenol.  Potassium  ion,  given 
as  KCl,  0. 1  M,  and  tyramine,  7.3  x  10'^  M,  (fid  not 
atterthe  respiratidn  rate  but  did  increase  die  rate  of 
catecholamine  release.  Rescnrplne,  3,3  x  10"5  M, 
depressed  the  rate  of  respiration  but  did  not  affect 
the  rate  of  release  of  catecholamines.  2,4-dinitro- 
phenol,  7  x  10'^  M,  caused  an  immediate,  marked 
increase  in  oxygen  consumption  unaccompiuiled  by 
any  change  in  the  rate  of  release  of  catecfaolamlDes 
over  a  period  of  2  hours.   Subsequently,  the  rate  of 
reltese  exceeded  coocrol  values.  (Author) 

PB-165  932 

Scliool  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
ALTERATION  OF  RESPONSE  OF  DOGS  TO 
CEREBRAL  AEROEMBOU  BY  PRETREATM3NT 
WITH  PROCAINE  HYDROCHLCXIIIS 
CarlB.  Lyle,  Jr.,  and  John  B.  FitzgeraM.    10  Jul  61, 
6p 

Rept.  no.  62-5 
OTS  $1.10 

DESCRIPTORS:  Space  medicine.  Dogs.  Drugs, 
Adaptation  (Physiology),  Arteries,  Embolism,  •Gas 
embolism,  •Cerebrum,  •Local  anesthetics. 
Injections  (Medical). 

The  effect  of  pretreatment  with  intracarodd  procaine 
hydrodiloride  on  the  consequences  of  intracarotid 
;^  injecdoD  of  air  was  studied  in  dogs.  The  results 
indicate  diat  this  pretreatment  provides  a  protective 
effect.  This  effect  is  presumably  due  to  the  prevention, 
of  vascular  spasm  usually  caused  by  aeroemboli.  The  ' 
results  are  not  conclusive  wiA  regard  to  the  beneficial 
effect  of  intra -arterial  procaine  therapy  in  clinical 
cases  of  aeroemboli,  but  it  woiild  appear  that,  in  view 
of  the  lack  of  deleterious  effeas  in  anesthetized  sub- 
jeas,  itsMse  could  be  considered  in  seleaed  cases. 
(Author) 


using  a  "Jump"  threshold  procedure.  The  results  showed 
that  codeine  plus  amphetamine  potentiated  analgesia  and 
that  codeine  plus  ca&elne  antagonized  analgesia.  None 
of  the  other  combinations  had  a  significant  effect.  These 
results  are  interpreted  as  failing  to  support  either  the 
hypothesis  of  general  excitement  or  that  ctf  MAO  inhibition 
as  the  mechanism  of  the  amphetamine  potentiation  effect 
(Author) 
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School  of  Aerospace  Medicine,  Brooks  AFB.  Tex. 
THE  EFFECT  OF  CENTRAL  NERVOUS  SYSTEM 
E»UGS  ON  THE  ENZYME  ACl'lVl'lY  OF  RAT  BRAIN 
Harry  G.  Albaum  (Brooklyn  CoUL).  25  May  60,  9p 
Rept.  no.  60-86;  AD-250  983 
OTS  $1. 10 

DESCRIPTORS:  •CNS  dq;>res8ants,  •CMS  stimulants. 
•Barbiturates,  Amines,  •Chlotproaiazlne,  •Tranqui- 
lizers, 'Reserpine,  •Enzymes,  Lactates,  •Oxldore- 
ductases, Malic  add,  'Alddiyde -lyases,  *Trmnafer8ses, 
Glutamic  add,  Oxalacetlc  acid.  Rats,  Brain,  Pyruvic 
acid,  •Phosphorus  transferases 
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The  effect  of  five  different  cenczal  neiv<Ms  systeni  dn%e 
on  ten  enzyme  systems  in  rat  brain  were  studied  on  a 
group  of  approidmately  650  rats.  Significant  alterations 
of  enzyme  activity  were  noted  witfi  pentobarbital  (malic 
dehydrogenase  uni  heoiokinase);  chlorpitMnazlne  (lactic 
dehydrogenase);  dexedrine  (hcxokinaae);  meprobamate 
(hexoklnase  and  lactic  d^ydrogenase);  and  reserpine 
(enolase  and  myoklnase).  The  following  enzyme  systems 
were  imaffected  by  any  of  the  drugs  used:  aldolase,  glu- 
tamic oxalacettc  tzanaamlnase,  ^utamic  pyruvic  tzans- 
amlnaae,  phoqihos^ycercddlnase,  and  glyceralddiyde 
phoflfdiate  ddiydrogenase.  The  fact  diat  none  of  thedrugs 
studied  exert  an  Influence  on  what  appoaar  to  be  rate- 
limiting  steps  in  glycolysis  (phoa{ADglyc«roklnase  and 
glyoeraldehyde  phosphate  dehydrogenase)  makes  ithi^y 
unlikely  that  these  drugs  produce  their  metabolic  effects 
on  dils  padiway  of  glucose  utilization.  (Author) 

F3-165  881  I 

School  of  Aerospace  Medicine,  BrocdCslAFB,  Tex. 
OTOTOXIC  DRUGS 
Raymood  O.  Waters.  Oct  60,  lip 
Review  5-60;  AD-253  002 
OTS  $1.60 

DESCRffTORS:  Drugs,  Toxldty,  Bar,  •Hcarii«, 
Cinchona  alkaloids.  Streptomycins^  Neomycins, 
Antibiotics,  Otorhinolaryngology, 

AD- 280  419 

School  of  Aerospac^iiedicine.  Brooks  AFB,  Tex. 
PORTAL  VENOUS  OTTROCEN  MUSTAUD  INFUSION- 
THE  EFFECT  ON  LIVER  FUNCTION  AND 
HEMATOPOESIS  WFTH  PROTECTIVE  AGENT 
CedlC.  Beehler.  2  0ct6l,  8p 
Rept.  no.  62-35 
OTS  $1.10 

DESCRIPTORS:  •Nitrogen  mustards,  •Uver  func^on 
tests.  Uver,  •Hemopoietic  system,  Chamotherapeutic 
agents.  Leucocytes,  Parenteral  infusioiia,  Thioeulfates 
Sodium  compounds,  TT  i 

Twelve  animals  were  studied  to  determlae  baseline  Uver 
function  and  white  blood-cell  levels.  Poor  animals  re- 
ceived a  standard  dose  of  nitrogen  mustard  administered 
directly  Into  the  porul  vein.  A  calculated  dose  of  a 
chemical  antagonist  (sodium  diiosulfate)  was  then  ad- 
ministered intravenously  as  a  protective  substance.  A 
control  group  received  an  equal  dose  of  nitrogen  mustard 
wldiout  sodium  tfaiosulfate.  A  second  control  group  of 
four  animals  received  a  volume  of  salina  in  die  same 
way.  The  full  therapeutic  dose  of  nitrogen  mustard 
injected  directly  into  the  portal  vein  diq  not  result  in 
disturbance  of  any  of  the  liver-function  tests  studied. 
Sodium  thlosulfate,  administered  in  the  manner 
described,  offers  no  protection  for  the  hematopoietic 
system  as  refleaed  in  the  white  blood  oount.  The 
limiting  factor  to  the  use  of  nitrogen  mii9tard  is  still  its 
effect  on  the  hematopoietic  system.  (Aitthor) 


PB-165  907 

School  of  Aerospace  Medidne,  Brooks  AFB,  Tex. 
THE  PROTECnON  OF  MICE  AGAINST  RADIATION 
BY  2-MERCAPTOETHY1X3UANIIINE  AND  TTS  DISUL- 
FUm 

Emanuel  B.  Schwartz  and  Bernard  Shaptxo  (Albert 
Einstein  Medical  Center)  28  Jul  60,  6p 
Repc  no.  61-15;  AD-253  004 
OTS  $1. 10 


DESCRIPTORS:  •Radioprotective  agents.  Organic 
sulfur  compounds,  ♦Guanidlnes,  Sulfides.  Tcoddty. 
D6sage^  Mice 

TTie  ability  of  2-mercaptoedi)^^fuanldlne  (MEG)  to  pro- 
tect irradiated  mice  was  COTipared  with  tfiat  of  its  oxi- 
dized form,  bls(2-guanldoediyl)  disulfide.   When  ad- 
ministered intraperltoneally,  100  and  140  mg.  /kg.  of 
each  form  gave  comparable  LD50/30  results.  However. 
GED  in  doses  of  200  mg.  /kg.  and  above  gave  rise  to 
signs  of  drug  tootidty  which  apparendy  prevented  a 
further  increase  in  protection  such  as  was  obtained  widi 
e<plvalent  doses  of  MEa  The  lher^)eudc  efficiency  of 
GED,  as  compared  with  MEG,  was  not  increased  by  use 
of  die  oral  route,  despite  the  increased  tolerance  to  the 
disulfide.  (Audior) 

P3-165  922 

School  of  Aerospace  Medicine.  Brooks  AFB.  Tex 
PROTECnON  OP  RAPIDLY  DECOMPRESSED  RATS 
BY  PHARMACOLOGIC  AND  PHYSICAL  MSANS 
Carl  B.  Lyle.  Jr.  and  Elmer  V.  Dahl.  25  May  61,  7d 
Rept.  no.  61-101  ^ 

OTS  $1.10 

DBSCRIFTORS:  •Decompression  sickness.  Drugs. 
•Injections  (Medical).  Solutions,  •Peritoneum, 
CNS  depressants.  Autonomic  agents,  Inhibition. 
Abdomen,  Rats, 

Setenty-two  percent  of  rats  decompressed  from  an 
amWent  pressure  of  520 .mm.  Hg  to  30  mm.  Hg  in 
0.075  second  died.  Only  12  to  37  percent  of  a^mals 
treated  before  decompression  with  drt«s  acting  on  die 
nervous  system  died.  No  rats  given  a  local  anesdietic 
agent  intiraperitoneally  prior  to  decompression  died, 
and  no  rats  whose  abdomens  were  tenselv  distended  with 
intraperitoneal  saline  before  decompression  died.   In 
eadi  experimental  group,  mortality  was  significantly 
correlated  wifli  IncreaMd  lung  weight.  These  observa- 
tions lead  to  die  speculation  that,  in  rats,  die  sudden 
distention  of  gas-containing  abdominal  viscera  has 
Indir^,  perhaps  reflex,  effects  which  are  related  to 
the  development  of  puliiionary  edema  and  to  die  survival 
of  die  animals.  (Audior) 

PB-165  917 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 

T  l^c'^,  y^™^  17-HYDROXYCORTICOCTTROID 
^y^^^'-^^^'"^  ^^MALL  ORAL  DOSES  OF 
SYNTHETIC  ANALOGS  OF  HYDROCORTISONE 
John  R.  Prigmore  and  Ira  L.  Shannon.    13  Sep  60.  7d 
Rept.  no.  6l-31:AD-254  751 
OTS  $1. 10 

?^^^^^^^*^^<^ierold  agents.  Alcohols. 
•Blood  serum,  •Urine,  Dosage, 

The  influence  of  single,  low  dose  levels  of  hydro- 
cortisone analogs  on  serum  and  urine  17-hydroxy- 
cortlcosterolds  was  studied.    With  die  exception  of 
medrol.  die  drugs  employed  promoted  levels  of 
17-OHCS  which  tended  to  parallel  in  serum  and  urine, 
Init  differed  In  magnitude  of  alteraticm.    The  possible 
significance  of  these  findings  is  discussed.    (Author) 
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PB-165  940 

School  of  Aerospace  Medicine.  Bzocka  APB,  Tex. 
AN  ANALYSIS  OF  THE  LD50/30  AS  RELATED  TO 
RAIXATION  INTENSnT 

Lozen  C.  Logie,  MUford  D.  Harris,  Robert  E.  Tatscn, 
and  Eugene  N.  Van  Hooser.  15  Jul  59,  7p 
Rept.  no.  60-lft  AD-231  547 
OTS$1.10 

DESCRIPTORS:  •Radiological  dosage,  ♦Dose'tete, 
•Radiation  effects,  Cobalt,  Radioactive  isotopei^  Test 
fticilities.  Dosimeters,  Radiobiology,  Gamma  rays. 
Survival.  Mathematicad  analysis 

Using  Co^  as  a  radiation  source  with  an  energy  averag- 
ing about  1.  2  Mev,  and  using  lethality  as  the  radiobio- 

I  y      logic  end  point  in  the  rat,  an  apparent  relationahip  of 

I I  radiation  Intensity  to  the  biological  effect  LD50/30  was 
-found.  In  addition,  3  equations  relating  efiCecdve  dose  to 
the  radiation  time  and  Intensity  are  presented.  Because 
at  the  time  lag  between  the  radiation  exposure  and  the  ' 

onset  of  lethality,  2  postulates  were  presented:  (a)  the 
effective  injury  is  a  function  of  the  total  radiation  given, 
minus  a  dose  equivalent  to  that  zendered  ineffective  be- 
cause al  a  repair  process;  and  (b)  whoi  the  effective 
dose  exceeds  a  certain  value,  lethality  can  be  predicted. 
If  a  rapid  component  of  repair  exists,  then  the  data  al 
ibe  present  experiment  may  have  been  misinterpreted. 
The  data  of  this  work,  however,  appear  to  show  a  high 
d^ree  at  correlation  between  the  intensity  of  the  ad- 
ministered radiation  and  the  biologic  end  point,  LD50 /3(> 
This  relationship  could  be  a  coincidental  correlation  to 
a  rapid  recovery  phase  rather  dian  an  actual  effect  at 
intensity.  (IXX^  abstract) 


PB-165  883  .J 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
EFFECTS  OF  ACUTE  RADIATION  EXPOSURE  ON 
HUMAN  PERFORMANCE 
Robert  B.  Payne.    Feb  63,  29p 
Review  3-63;  N63-14789 
OTS  $2.60  ^ 

Gatlinburg  Symposium  on  Protection  Against  Radiation 
Hazards  in  Space,  6  Nov  62 

DESCRIPTORS:  'Radiation  effects,  *Motor  reactions, 
•Psychomotor  tests.  Radiation  tolerance.  Performance 
(Human),  Behavior,  Space  medicine. 


Twenty-three  mookeya  (Maotca  mulatta)  irere  divided 
iitto  four  groups  and  exposed  periodUoAlly  ^o  low  doses 
of  gamma  rajrs  from  Co^    The  irradiated  groups  re- 
ceived 154,  274,  and  590  rep  total  dose  which  was 
divided  into  doses  administered  every  four  days  for  40 
exposures.  The  cellular  elemsnts  al  the  peripheral 
blood,  hemoglobin,  and  hematocrit  values  were  sanapied 
and  enumerated  at  iacervals  postirradiatioa.  An 
analysis  of  variance  was  performed  on  the  data  from 
those  animals  surviving  to  24  weeks  postirradlation. 
These  surviving  monkeys  re-established  normal 
hematologic  values  by  the  end  of  the  24-week  period. 
No  statistically  significant  results  were  obtained  for  any 
parameter  measured  which  would  be  interpreted  as  a 
radiation  effea.  (Author) 


AD- 423  076 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
LATENT  EFFECTS  OF  CHRONIC  IRRADIATIC»I  ON 
LONGEVITY  AND  THE  PERIPHERAL  BLOOD  ELE- 
MENTS OF  THE  MC»nCEY,   MACACA  MULATTA 
Donald  R.  Anderson.    Sep  63^  9p 
SAM-TI» -63-55;  N64-13078 
OTS  $1. 10 

DESCRIPTORS:  •Radiatioa  effects,  •Life  span.  •Monkeys, 
Radiological  dosage.  Blood,  Gamma  rays.  Neutrons. 

One  al  the  problem  areas  of  radiation  biology  is  con- 
cerned with  the  latent  or  long-term  effects  of  the  biologic 
damage  that  might  result  from  chronic  low  dose  levels  of 
ionizing  radiation.    Hie  report  presents  data  from  a 
study  in  the  primate,  Macaca  mulatta,  over  a  period  of 
several  years  following  a  chronic  irradiation  schedule  re- 
sulting in  accumulated  doses  of  77  to  614  rep  of  mixed 
gamma  and  neutron  radiations.    Although  the  circulating 
blood  elements  are  considered  to  be  sensitive  to  radia- 
tion damage,  they  recovered,  following  the  irradiation 
schedule,  to  essentially  normal  condition  and  showed  no 
long-term  decrement  due  to  the  radiation  exposure. 
Longevity  in  the  limited  number  of  animals  utilized  also 
Indicated  no  change  due  to  radiation.    (Author) 

AD-418  269 

Sdiool  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
POSTIRRADIATICW  HYPERGLYCEMIA  IN  THE 
PRIMATE 

Donald  R.  Andersao.  Alexander  Hernandez-Diaz  and 
Frances  A .  Quinn.    12  Mar  63,   8p 
SAM-TDR-63-40;  N63-22665 
OTS  Jl.lO 


^. 


More  than  fifty  studies  of  anthropoid  behavior  observed 
under  various  kinds,  rates,  and  amounts  of  ionizing 
radiation  have  shown,  on  balance,  that  behavioral  func- 
tions are  highly  resistant  to  acute  whole-body  doses         x^gents.  Monkeys,  Rats,  Rabbits,  Carbohydrates, 
well  above  those  required  to  produce  troublesome  man- 
ifestations of  acute  radiation  sickness.    (Author) 


DESCRIFrCRS:  •Hyperglycemia,  •Radiation  effects, 
•Metabolism  disorders,  •Primates,  •Radioprotective 
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School  cf  Aerospace  Medicine,  Brooks  AFB,  Tex. 
HEMATOLOGIC  EFFECTS  INDUCED  BY  PERICXJIC 
EXPOSURES  OF  MONKEYS  (MACACA  MULATTA)  TO 
GAMMA  RAYS 

Robert  J.  Young,  George  S.  Melville,  Jr.,  Henry 
BoreUa,  and  John  E.  Pickering.   22  No7  60,  12p 
Rept.  no.  61-53 
OTS  $1.60 


DESCRHTCaiS:  •Radiation  effects.  Monkeys,  Whole 
body  Ip-adiation,  Hematology,  •Hematocrit,  Gamma 
rays,  •Blood  ceUs, 


I 


Alteration  in  carbohydrate  metabolism  resulting  from 
radiation  exposure  is  extensively  reported  in  the 
literature.   Plasma  glucose  elevation  in  rats  was  found 
to  reach  a  maximum  at  2  to  4  days  postirradlation.  In 
other  species  the  level  of  Uver  glycogen  increased  after 
irradiation.   In  a  study  at  changes  of  serum  composition 
following  acute  radiation  in  the  Macaca  mulatta  primate, 
a  noarked  hyperglycemia  was  observed  widiin  30, 
minutes.  At  2  hours  the  glucose  level  was  considerably 
reduced  and  was  essentially  normal  ta  4  hours  post- 
irradlation. To  relate  this  phenomenon  with  other 
species  previously  reported,  rats  were  Irradiated;  they 
did  not  respond  to  this  immediate  "glucose  burst." 
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Serum  response  of  the  rabbit  and  the  dog  also  failed  to 
demonstrate  this  very  early  hypsrglyoemitt  Additional 
monkeys  were  then  irradiated  and  in  a  program  utiliz- 
ing chemical  protective  compounds  it  was  observed  that 
the  preadministration  of  cexMln  protective  materials 
modified  the  hyperglycemic  response.  (Aifi^or) 

AD- 280  432 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
RADIOPROTECTIVE  AC3ENTS.  CBLLUIAR  RE- 
SPCWSE  TO  PREIRRADIATIC»4  TREATMENT  WITH 
YEAST  RNA 

Donald  E.  Rounds  (Pasadena  Foundation  flcr  Medical 
Research)  12  Jul  61,  7p 
Rept.  no.  62-7 
OTS  $1.10 

DESCRIPTORS:  •Radioprotective  aj^nts,'  '►Cells 
(Biology),  Radiation  effects,  •Yeasts,  •Rkbonucleic 
adds, 

The  Pemandes  strain  of  amnion  cells  treiated  with 
yeast  RNA  (0. 01  to  0. 5  mg.  /ml. )  24  houis  before 
700  r  gamma  radiation  showed  increased  Survival  over 
uncreated  cultures .   A  minimum  RNA  treatment  time 
of  8  to  10  hours  was  necessary  to  elicit  a  protective 
response  in  irradiated  amnion  cells.  A  doise  response 
curve  over  a  0  to  700  r  range  indicated  cell  survival  as 
being  represented  by  parallel  lines  ratheirlhan 
diverging  lines.  A  delay  In  the  onset  of  radiation 
damage  to  treated  cultures  was  suggested.   Daily  counts 
indicated  that  treated  cells  multiplied  at  a  normal  rate 
erf  growth  for  2  days  postradlation  as  compared  with  an 
Immediate  inhibition  of  growth  in  untreated  irradiated 
cultures.  RNA  protection  appeared  to  operate  on  a 
mechanism  which  was  different  from  that  for  tliiol 
protection.  (Author) 
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Ames  Lab. ,  Iowa  State  Univ.  of  Science  and  Tech. 
CHEMICAL  ANALYSIS  OF  ALKALI  MBTAL  TUNG- 
STEN BRCWZES  !' 
Bruce  Alan  Raby  and  Charles  Banks.  Nov  63,  92p 
Contract  W7405-eng-82 
OTS$Z00 


IS-770 

Ames  Lab. ,  Iowa  State  Univ.  of  Science  and  Tech. 
OSMOTIC  AND  ACTTVITY  COEFFICIENTS  OF  SOME 
AQUEOUS  RARE-EARTH  CHLORIDE  SJOLUTIONS  AT 
250c 

Harry  Homer  Pedieram  and  F.  H.  Speddlng.    M*y  63, 
74p 
Contract  W7405-eng-82 

onrs$i.75 

DESCRIPTORS:  •Rate  earths.  Erbium,  Yttrium,. 
•Chlorides, 


IS-741 

Ames  Lab. ,  Iowa  State  Univ.  of  Science  and  Tech. 
PREPARATION  AND  REACTia^S  OF  SOME  LOWER 
TUNGSTEN  HALIDES  AND  HALIDE  COMPLEXES 
Theodore  Martin  Brown  and  R(^rt  McCarley.  Nov  63. 
117p 

Contract  W7405-eng-82 
OTS  $2. 50 

DESCRIPTORS:  •Tungsten,  •Chlorides,  •Bromides, 
•Pyridines,  •Complex  compounds. 


AD-423  390 

British  Columbia  Univ. ,  Vancouver  (Canada). 
VOLATILE  FLUORO  COMPOUNDS.    Final  rept. , 
15  Jul  58-31  Aug  63 
H.  C.  Clark.  Aug  63,  62p 
Contract  Nonr-2659(00) 
OTS  $1.75 

DESCRIPTORS:  •Fluorides,  Transition  elements,  •Va- 
nadium compounds.  Chromium  compounds.  Group  III 
elements.  Group  IV  elements,  *Metalorganic  compounds^ 
Tin  compounds,  •Silanes, 

The  report  sumniarizes  the  significant  research  results    ' 
of  the  contract.    The  project  was  concerned  with  two 
aspects  of  fluorine  chemistry;  firstly,  the  study  of  vol- 
atile fluorides  of  transition  metals  and  their  derivatives, 
and  secondly,  the  synthesis  and  study  of  perfluoroalkyl 
derivatives  of  elements  of  groups  IIIA  and  IVA.    Also 
included  are  papers  entitled:  Studies  with  a  perfluoro- 
alkyl-silicon  compound;  Reactions  of  organotin  com- 
pounds-the  stability  of  dimethyltin  dihydride,  and  addi- 
tions to  some  fluoro -olefins;  Some  reactions  of  chro- 
mium tetrafluoride.    (See  also  AD-409  921) 

UCRL-10925 

Lawrence  Radiation  Lab. ,  Univ.  of  California, 

Berkeley. 
PROGRAMS  FOR  CALCULATING  RELATIVE  INTEN- 
SrriES  IN  THE  VIBRATIONAL  STRUCTURE  OF 
ELBCTRONIC  BAND  SYCTEMS 
Riclwrd  N.  Zare.    19  Nov  63^  60p 
Concract  W7405-eng-48 
OTS  $1.  SO 


UCRL-11252 

Lawrence  Radiatioa  Lab. ,  Univ.  of  California, 

Berkeley. 
THE  REACTION  OF  FERRIC YANIDE  WITH  BORO- 
HYDRIDE  IN  AQUEOUS  SOLUTION 
Lydla  S.  Hsu.  Master's  thesis.  Jan  64,  28p 
Contract  W7405-cng-48 
OTS  $0.75 
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NASA-TN-D-2276 
Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  (Ma 

EXPERIMENTAL  DETERMINATION  OF  SCDIUM 

VAPOR  EXPANSION  CHARACTERISTICS  WTTH 

INERT-GAS-INJECnON  PRESSURE-MEASURING 

TECHNIQUE 

Landon  R.  NichoU,  Stanley  M.  Noedc,  Charles  H. 

Winzig,  and  Louis  J.  GoJdman.  ^r  64,  37p 

N64-18961 

OTS  $L00 

DESCRIPTORS:  Alkali  metals,  •Sodium,  •Vapors, 
Physical  properties. 
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Oak  Ridge  National  Lab. ,  Temu 
EVALUATICM*  OF  AN  ENdNBERLJG  DI^MONSTRA- 
TION  OF  THE  MODIFIED  ZIRFLEX  AND  NEUFLEX 
PROCESSES  FOR  THE  PREPARATION  OT  SOLVENT 
EXTRACTK»4  FEEDS  FROM  UNIRRADIATED 
ZIRCONIUM-BASE  REACTOR  FUELS 
F.  G.  Kitts.   Max  64,  64p 
Contract  W7405-eng-26 
OTS  $1.75 


In  a  sealed  environment  these  agents  may,  unless  re- 
moved, reach  levels  toxic  to  human  beings  during  a 
long  sojourn  in  a  sealed  system.  Therefore,  along  with 
produas  that  may  result  from  thermal  and  electrical 
activity  (motcnrs,  generators,  etc. ),  these  products  may 
constitute  a  considerable  hazard  in  sealed  envirooments. 
(Author) 
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ORNL-3341 

Oak  Ridge  National  Lah. ,  Tenn. 
THE  PRODUCTION  OF  UF  SINGLE  CRYSTALS 
WTTH  SELECTED  ISOTOPIC  OF  LmfiUM 
C  F.  Weaver,  R.  G.  Roes,  B.  J.  Sturm,  J,  E.  Eorgan, 
and  R.  E.  Tboma.   Mar  64,  47p 
Contract  W7405-eng-26 
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Ohio  State  Univ. ,  Columbus. 
HIGH-SPEED  PHOTOGRAPHIC  INVESTIGATION  OF 
THE  FORMATION  OF  DETONATION  WAVES  IN  A 
STTOICHIOMETRIC  HYDROGEN -OXYGEN  hflXTURE 
James  A.-  Laughrey,  Loren  E.  Bollinger,  and  Rudolph 
Ed8e.    Apr  64,    50p 
Grant  NsG-44-60 
N64-18732 
OTrS$1.25 

DESCRIPTORS:  Hydrogen,  Oxygen,  Mixtures,  •Detona- 
tion waves,  *Hlgh  speed  pbotogra{4iy.  Spark  shadowgraph 
photography. 

N64-I8I21 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
FUNDAMENTAL  ATOM  CHEMISTRY  WTTH  APPU- 
CATIONS  TO  THE  CHEMISTRY  OF  THE  UPPER 
ATMOSPHERE.  Technical  status  rept.  no.  5, 
1  Jul-31  Dec  63 

P.  Harteck,  R.  R.  Reeves.  Jr.  andE.  W.  Albers. 
1963,   2p 

Grant  NsG- 158-61 
NASA  CR-53424 
OTS  $1.10 

DESCRIFT(»S:  *Upper  atmosphere.  •Chemistry, 


AD;420  946 

School  d  Aerospace  Medicine,  Brocdcs  AFB,  Tex. 
PRELIMINARY  STUDIES  ON  UGHT-INDUCED 
CARBON  MONOXIDE  IN  CLOSED  ENVIRONMENTS 
Syrrel  S.  Wllks.   9  May  63,    lOp 
SAM-TDR -63-65;  N63-23514 
OTS  $1,10 

ECSCRIFTORS:  •Carbon  compounds,  •Monoxides. 
•Closed  ecological  systems,  •Photochemistry, 
•Poisonous  gases.  Solar  radiation.  Organic  materials. 

The  paper  presents  experimental  data  ^concerning  the 
effects  ai  solar  light  upon  certain  classes  at  organic 
subeunces  which  may  be  components  of  the  sealed 
envirqpnient  of  space  vehicles.  Mapy  materials  such  as 
organic  plastics,  pigments,  insulating  material,  etc., 
will  when  exposed  to  light  in  the  presence  of  oxygen, 
liberate  a  number  of  toadc  end  products  such  as  carbon 
mcDoxide.  aldehydes,  acids,  and  certain  hydrocarbons. 


PB-165  879 

Chicago  Midway  Labs. ,  Univ.  of  Chicago,  uL 
DEPOSmON  OF  LEAD  SULFIDE  AND  LEAD  SBLB- 
NIDE  FILM  FROM  SOLUTION 
Stanley  Whitcher.  Dec  54,  31p 
Contract  AF33(038)25913 
Rape  no.  CML-TN-P9;  AD-53  104 
OTS  $3. 60 

OBSCRIFTORS:  •Letd  compounds,  •Sulfides,  •Sdenldes, 
-niiouxea,  Electrodepoeltlon,  Solutions,  •Films,  Photo- 
0^)68,  Infrared  ddtectors.  Optical  materials 

"Lead  sulfide  films  for  mirrors  and  {rfiococeUs  are  chem- 
ically pzepaxwl  by  mixing  a  soluble  plumbous  salt, 
thiourva  and  sodium  hydrtsxlde.  Mediods  of  prepaxatian 
used  in  the  past  by  other  workers  are  discussed.  The 
concentrations  of  the  reactants  can  be  varied  as  well  aa 
die  Older  in  which  the  compounds  are  mixed.  Further 
investigation  of  diese  variables  is  reported  in  tills  work. 
Impurity  cations  such  as  Cu*^  are  known  to  enhance  fUm 
deposition.  This  has  been  verified  in  this  work  by  use 
of  highly  pure  materials.  The  effect  of  several  ions  not 
previously  studied  has  been  investigated.  A  search  was 
made  for  other  organic  sulfur  compounds  to  use  in  film 
preparation.  None  were  found  to  be  as  good  as  tiiiourea, 
and  in  general  the  quality  of  the  films  produced  was  re- 
lated to  the  similarity  to  tMourea  of  the  mcdecular 
structure  of  tiie  organic  sulfide.  A  metitod  tor  die  prep- 
aration of  PbSe  films  is  described.  Several  coordination 
complex  con^Kxmds  of  lead  and  thiourea  have  been  iso- 
lated and  analyzed.  These  do  not  seem  to  be  interme- 
diates in  the  deposition  mechanism,  however.  The 
mechanism  lAdch  is  proposed  is  based  on  the  slow  gen- 
eration of  sulfide  ions  by  the  decoo^msltion  of  thiourea. 
Evidence  is  advanced  to  support  tills  hypotiieals. " 
(Contractor's  abstract) 

PB-165  259 

Defense  Research  Lab. ,  Univ.  of  Texas.  Austin. 
DRL  ACOUSTICAL  REPORT.  Final  tedmical  rept. 
Otto  H.  HilL  31  Jul  57,  19p 
Contract  DA44 -009 -eng- 2566 
Repc  no.  128;  AD-202  40O 
OTS  $1.  bo 

I^SCRIFTORS:  •Lead  compounds.  •Azides,  •Explosive 
materials.  Detonations,  Pyrolysis,  Ion  bombardment. 
Reaction  kinetics.  Manufacturing  medioda 

The  research  program  was  concerned  primarily  with 
studies  of  the  thermal  decohiposltion  and  the  onset  of 
thermal  initiation  in  alpha  lead  azlde.   In  addition,  minor 
effort  was  expended  in  studies  relating  to  the  nonaqueous 
manu&ctiu?e  of  Itad  azide  and  the  reproduction  of  an  ex- 
periment by  Kallman  and  Schrankler^turwissenscaften 
21-23;  379,  I93^in  which  txpical  explosives  were  re- 
portedly initiated  by  icm  bombardment.  (Author)  (See 
also  PB-165  258) 
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LEAD  AZIDE. 


PB-165  258 

Defense  Research  Lab. ,  Univ.  of  Tes4t,  Austin. 
THE  THERMAL  INmATION  OF  Al 
Final  rept; .  Appendix  A 

Otto  H.  Hill  and  A.  F.  Wittenbom.   31  Jkil  57,  56p 
Contract  DA44-009-ENG-2566 
Rept.  no.  DRL-A-125;  AD-2)2  507 
OTS  $5.60 


Te»  t, 

.J3a 

31JM1 


DESCRIPTORS:  'Lead  compounds,  •Azftiss,  •Pyrxjlysls, 
Decooations,  Reaction  kinetics,  Vacuuny  Bardmecric 
pressure,  •Explosive  materials.  XeattJ 


An  experimental  study  of  phenomena  associated  with  the 
onset  of  initiation  of  alpha  lead  azide  in  vacuum  and  at 
atmospheric  pressure  is  presented.   Vacuum  studies  of 
thermal  decomposition  included  (a)  the  decomposition 
history  prior  to  the  onset  of  detonation,  0>)  tiie  effect  of 
thermal  history  upon  time  to  explosion  characteristics  of 
the  explosive,  the  so-called  thermal  "mamory",  «nd 
(c)  the  effect  of  metallic  powder  dilution  of  the  explosive 
powder  sample  upon  the  thermal  decomposition  and 
initiation  characteristics  of  the  ezploslvo.  The  effect  of 
environmental  pressure  upon  tiie  time  to  explosion 
characteristics  of     CC-lead  azlde  was  aitoo  studied. 
(Authoz) 
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N64-18480 

Enrico  Fermi  Inst,  for  Nuclear  Studies.  Univ.  of 
Chicago,  ni.  ] 

THE  MAGNETOSFHERIC  CUT-OFF  F( »  1. 5  MEV 

ECTRA-TERRESTRIAL  PROTONS  | 

C.  Y.  Fan.  J.  A.  Simpson,  and  Edward  C.  Stone. 

Feb  64.  9p 

Grant  NsG-179-61;  Contract  AF19(628)^3; 

Grant  AF  AFOSR-62-23 

EPINS-64-5;  NASA  CR-5318Q 

OTS  $L  10 

DBSCRIPrORS:  Terrestrial  magnetism^  •Protons, 
Upper  atnooepbere. 


FB-165  318 

Northwestern  Univ. .  Evanston.  UL 
GEOMORPHOLOGY  OF  THE  LAKE  MICHIGAN  SHORE- 
LINE. Final  rept. 
William  E.  Powers.    Mar  58.  151p 
Contract  Nonr-l 22807 
AD-160  064 
OTS  $11.50 

DESCRIPTORS:  •Great  Lakes.  •Geological  survey. 
•Structural  geology.  Drainage,  Terrain.  Stratigraphy. 
Erosion.  •Lakes.  •Beaches,  •Mapping,  ji 

The  Lake  Michigan  Basin:  General  description,  drainage, 
relief,  coastal  landforms  types,  geological  setting  of  the 
Lake  Michigan  Basin,  exposed  bedrock  geology 
(Ordovician.  Silurian.  Devonian.  Mississippian.  un- 
consolidated mantle,  and  geological  strueture)^nd  re- 
lation of  Lake  Michigan  Ba3in  to  rooralnf  p.    n^piographic 
units  of  the  Lake  Michigan  sbor^  Fhysld^l  elemetits  of 
the  shore  zone  including  elements  presentt.  a  code  for 
mapping  elements  of  the  shore  zone,  associations  of 
coastal  features  of  Lake  Michigan,  and  {Inscription  of 


Lake  Michigan  shore  zone  in  terms  of  physiographic 
units.    Present  and  past  changes  in  shore  zone;  Shore- 
processes  (progradation  and  retrogradation).  former 
studies  of  shoreline  changes,  remeasurements  of  the 
Lake  Michigan  shore  at  identifiable  points,  and  relation 
of  shore  changes  to  lake  levels.    Applicability  of  shore- 
line studies  on  Lake  Michigan  to  other  large  inland  lakes: 
Comparable  large  lakes  elsewhiere.  List  of  plates  and 
section  maps:  Location  of  shoreline  section  maps  of 
Lake  Michigan,  measured  erosion  and  accretion  maps  of 
tiie  Lake  Michigan  shoreline,  and  section  maps  of  tiie 
Lake  Michigan  shoreline  which  show  physiographic  units 
and  characteristics  of  the  shore  zone  by  symbols.  (DDC 
abstract)  (See  also  PB-165  121) 

i 

OTS  SB-532 

Office  of  Technical  Services,  Dept.  of  Commerc^ 

Washingtcm,  D.  C. 
EARTH  SCIENCES.  PART  UL  PL -480  TRANSLATION 
PROGRAM.  Feb  64,  8p 
OTS  Selective  BibliogrEiphy  SB-532. 
OTS  $0. 10 

DESCRIPTORS:  *Bibllographies,  Earth,  •Meteorology, 
♦Geology,  •Hydrology 

Lists  113  translations  financed  with  currencies  accrued 
in  Israel,  PoUnd  and  Yugoslavia  as  a  result  of  sale 
abroad  of  American  surplus  agricultural  commodities. 
Material  selected  by  sdentUts  of  U.  S.  agencies  partici- 
pating in  this  program.  Subjects  are  arranged  in  the 
following  categories:  Climatology  and  Meteorology; 
Geodesy  and  Geology;  Hydrology;  Oceanogra{Ay;  Soil 
Science;  Earth  Sdeoces,  GencoaL  Most  of  these  trans- 
lations are  available  through  OTS  for  about  a  pmny  a 
page. 


Phytta  of  the  Atmosphere 

PB-165  316 

Institute  of  Geophysics.  Univ.  of  Callfbmla. 

Los  Angeles. 
SURVEY  OF  DATA  AND  THEORETICAL  ANALYSIS  OF 
THE  UPPER  AI>IOSPHERE.   PiWT  I:  METHC»3$  AND 
RESULTS  OP  IflPER  AI^IOSFHERE  RESEARCH. 
PART  IL  nmULENCE  IN  THE  UPP^R  STRATOS- 
PHERE.  PART  nt  A  TEWTATIVE  MODEL  FOR  THE 
GENERAL  ORCULATION  IN  THE  STRATOSPHERE. 
PART  IVi  THE  ATMOSPHERE  ABOVE  100  KM.  Final 
rept. 

W.  W.  Kellogg  and  G.  SriiUHaj,  Jon  50.  181p 
Contract  Cwb  7904 
ATI-79  350 
OTS  $13.00 

DESCRIPTORS  'Upper  annosphere,  •Stratosphere. 
•Turbulence,  •Atmospheric  motion,  •Atmosphere 
models.  Sounding  rockets.  Meteors,  Sound  craasmission, 
Cwivectlon,  •Ionosphere,  Electron  denrity.  Atnx>spberic 
temperature.  Wind.  Polar  regions.  Ox^n,  Sky  l»-ight- 
ness.  Infrared  spectroscopy.  Water  vapor.  Excitation. 

Metiiods  and  results  of  upper-atmosphere  research  are 
given  together  with  dau  on  the  turbulence  in  the  upper 
stratosi^iere,  information  on  the  atmosphere  above 
100  km,  and  a  proposal  for  a  tentative  model  for  general 
circulation  In  die  stratosphere.    Rocket  flights,  meteor 
studies,  sound  propagation,  etc. ,  were  used  to  investi- 
gate the  physical  state  ot  the  upper  atmospkereu  Ob- 
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servatiooal  and  theoretical  evidence  is  given  for  the 
existence  of  coevection  currents  and  turiMilence  in  the 
qpper  atratoepbere  between  SO  and  80  ton.    General  con- 
siderations at  tbe  way  In  which  thermal  energy  reaches 
die  upper  atmosphere  are  used  to  estimate  temperature 
and  wbid  distribtfffon  at  high  elevations  over  the  poles.   . 
The  problem  d  free  electron  balance  In  the  various 
ionospheric  lajrers  is  also  discussed.    Results  of  a 
study  OB  afterglow  are  outlined  together  with  those  of 
Meinel's  infrared  studies  and  excitation  at  water  vapor 
in  oxygen  afterglow.    (EXXH  abstract) 

N64-18300 

Rand  Ckxp. ,  Santa  Monica,  Calif. 
ULTRAVIOLBT  SPECTROSCCMV  OF  THE  UPPER 
ATMOSPHERE .  (Part  I  of  an  Examinatioo  of  the 
AppllcatiOD  to  Satellite  Meteorology  of  Various 
Segments  of  tlie  Electromagnetic  Spectrum) 
R.  O.  Hundley.  Dec  63,  Sip 
Contract  NASr-21((r7) 
Memo  RM-3950-NASA:  NASA  CR-53508 
OTS  $5.60  • 

IKSCRIPTORS:  •Upper  atmosphere,  •Ultraviolet 
spectroscopy. 


NASA-CR-20 

Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
ATOM  DENSITY  MEASUREMENTS  BY  LUMINESCENCE 
OF  SOLIDS 

K.  M.  Sander,  D.  J.  Schott;  and  H.  Wise.  Apr  64.  82p 
Contract  NASr-49<09) 
N64-17987 
OTS  $2.00 

DESCRIFTORS:  •Oxygen,  •Nitrogen,  Atoms,  •Density, 
Luminescence. 


ENGINEERING 

IS-615       ' 

Ames  Lab. ,  Iowa  State  Univ.   of  Science  and  Tech.  * 
LIFT  COEFFICIENTS  OF  SPHERES  MOVING  IN 
CIRCULAR  TUBES 

Richard  A.  Hendriclcson  and  Glenn  Murphy.   Nov  63,  58p 
Contract  W7405-eng-82 
OTS  $1.50 

DESCRIPTORS:    •Particles,  Spheres,  •Lift,  Pipes 

ANL-6796 

Argonne  National  Lab. ,  111. 
THE  SLUG-ANNULAR  FLOW  REGIME  TRANSITION 
AT  ELEVATED  PRESSURE 
Peter  Griffith.  Nov  63,  23p 
Contract  W3I-109-eng-38 
OTS  $0.50     , 


N64- 18445 

IIT  Research  Inst. ,  Chicago,  111. 
EXPERIMENTAL  EXTERMINATION  OF  STRESS 
DISTRIBUTIONS  IN  THIN  WALLED  CYLINI»ICAL 
AND  SPHERICAL  PRESSURE  VESSELS  WTTH 
CIRCULAR  NOZZLES.  Phase  rept.  no.  1 
[7  Mar  62-1  Nov  63] 
W.  F.  RUey.    II  Dec  63.   76p 


Contract  NASr -65(05) 

UTRI  pro}.  M6053r  NASA  CR -53580 

OTTS  $7.60 

DESCRIPTORS:  •Ptessure  vessels,  •Stresses, 


UCRL-11200(VoiLI) 

Lawrence  Radiation  Lah, ,  Univ.  of  California, 

Berkeley. 
INDEX  OF  LRL  BERKELEY  MECHANICAL  ENGI- 
NEERING DEPARTMENT  ENGINEERING  NOTES 
AND  SPECIFICATIONS.   VOLUME  L 
James  a  Turner.  Dec  63,  42^ 
Contract  W7405-eng-48 
OTS  $5^00 


NASA-TN-D-2280 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio 
EXPERIMENTAL  LOCAL  HEAT -TRANSFER  AND 
AVERAGE  FRICTION  DATA  FOR  HYDROGEN  AND 
HELIUM  FLdWING  IN  A  TUBE  AT  SURFACE- 
TEMPERATURES  UP  TO  5600°  R 
Maynard  F.  Taylor.   Apr  64,  35p 
N64-18962 
GTS  $1.00 

DESCRIPTORS:  •Heat  transfer,  ♦Friction,  •Gas  flow. 
Hydrogen,  Helium. 


Aeronautical  EnglnMrina 


NASA-TN-D-2251 
Ames  Research  Center,  National  Aaranautics  and 
Space  AdmMlitration,  Motfetc  Field,  Ca^tf. 

A  PILarBD  SIMULATOR  STUDY  OF  LCNGmJDINAL 

HANDLING  CyjALHIES  GF  SUPERSGMC  TRANSPORTS 

IN  THE  LAIOING  liANBUVER 

Richards.  Bray.  ^>r  64,^3^ 

N64-17993 

OTS  $0.75 


DESCRIPTORS:  •Supersonic  planes. 
Handling,  •Landings,  Simulation. 


^ 


NASA-CR-33  y 

Measurement  AnaljcslB  Corp. ,  Los  Angeles,  Calif, 
PROBABILrrY  FUNCTIONS  FOR  RANDOM  RESPONSES: 
PREDICrn(»I  OF  PEAKS,  FATIGUE  DAMAGE,   AND 
CATASTROPHIC  FAILURES 
Julius  S.  Bendat.  Apr  64,  6lp 
Contract  NAS5-4590 
N64-17990 
OTS  $1. 50 

DESCRIPTORS:  •Probability.  Life  expectancy. 


ORNL-3509 

Oak  Ridge  National  Lab. ,  Tenn. 
HIGH  VACUUM  FLANGE  TEST  OF  A  BREAKABLE 
ALUMINUM  WIRE  SEAL 
J.  D.  Redman.  Mar  64,  3lp 
Contract  W7405-eng-26 
OTS$a75 


N64-18442 

Valley  Forge  Space  Technology  Center,  Pbiladelpfala, 
Pa. 

OPTICAL  SPACE  COMMUNICATIONS  SYSTEM  STUDY. 

FINAL  SYSTEMS  STUDY,   VoL  IV.   Final  rept. 

3  Mar  64,  34p 

Contract  NASw-540 

NASA  CR-53581 

OTS  $3. 60 

DESCRIFTORS:  *Spece  communication  systems, 
•Ligjlit  communication  systems. 
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*Tz»  Mport  planea. 


NASA -CR- 28 

Battelle  Memorial  Inst. ,  Columbus,  OUU. 
EXPLORATORY  STUDIES  OF  MECHANICAL 
CYCLING  FATIGUE  BEHAVICXL  OF  MATERIALS 
FOR  THE  SUPERSONIC  TRANSPC»T 
D.  N.  Gideon,  C.  W.  Marshall.  P.  C.  H^den,  and 
W.  S.  Hyler.  Apr  64,  63p 
Contraa  NASr-10Q(01) 
N64- 18726 
OTS  $1.75 


DESCRIPTC»S: 
(Mechanics), 


•Aircraft  materials,  Pa4  ;ue 


NASA-TN-D-2263 

p«^T^g  Cow ,  Ronton,  Wash. 
DYNAMIC  PRESSURE  AND  THRUST  CHARACTERIS- 
TICS CF  COLD  JETS  DISCHARGING  FROM  SEVERAL 
EXHAUST  NOZZLES  DESIGNED  FOR  VTOL  DOWN- 
WASH  SUPPRESSION 
C  C.  mgglns  and  T.  W.  Walmrright.  fi^r  64,  81p 

Contract  NASw-461 
N64-18958 

onrs  $2.00 

DESCRIFTORS:  •Exhaust  nozzles,  •Jets,  Pressure, 
Thrust,  Downwash. 


NASA-TN-D-2289 

Fiiffiit  Research  Center,  National  Aeronautics  and 

Space  Administration,  Edwards,  Calif. 
FILOmNG  PERFORMANCE  DURING  TitE  BOOST  OF 
THE  X-15  AIRPLANE  TO  HIGH  ALTTTIlIDE 
BucUd  C  Holleman.  Apr  64,  56p 
N64-19002 
OTS  $1. 50 


DESCRIPTORS:  *Rocket  planes,  C 


lontitdL 


AD- 294  117 

Plastics  Tedmlcal  Evaluation  Center,  Picatlnny 

Arsenal,  Dover,  N.  J. 
REDUCTION  OF  REFLECrnVITY  FROM  TRANSPAR- 
ENT MATERIALS:  A  MEMORANDUM  IN  EVALUA- 
TICW  OF  TECHNIQUES  APPUCABLE  TO  PLASTIC 
HEUCOPTER  CANOPIES 
Norman  E.  Beach.  Jul  62.  38p 
PLASTEC  rept.  9 
OTS  $3.60 

I^SCRIPTORS:  Reduction,  Light,  Refl0ctioa, 
•Helicopters,  •Plastics,  •Airqrafi  cano^pies. 
Coatings,  Fihns,  Tests, 


ToMwrd  the  rednctfon  of  reClBcxlvtly  from  the  piaadc 
caaoplea  in  heUcopters,  tbe  totml  field  of  eOort  in  re- 
ductian  of  reflecttvUy  firom  transparent  matertals  is 
eiqikred.  Nine  ccnoepcs  are  evaluated.  Of  these,  Aree 
sbowr  attfBctent  promise  for  further  study:  reflecdaB- 
rgtiicing  ftlms,  applied  coatings,  and  material 
coverings.  Six  are  not  sufficiently  appilicable:  cfaai^ 
in  refractive  index,  tinting,  "plpeid-li^,"  ion  bom- 
bardment, '^scatter"  surfacing,  and  dianges  in  physical 
form.  The  report  includes  47  references  and  a 
bibliography  on  the  general  field,  reduction  of 
reflectivity  from  transparent  materials.  (Author) 


NASA -CR- 34 

Serendipity  Associates,  Sherman  Oaks,  Calif. 
A  STUDY  OF  PILOT  ACCEPTANCE  FACTORS  IN 
THE  EK\e  LCffiMBNT  OP  ALL-WEATHER  LANDING 
SYSTEMS 

Harold  E.  Price,  EwartE.  Smith,  and  Walter  B. 
Gartner.  Apr  64,   18Ip 
Contract  NAS2-1346 
N64-18951 
OTS  $3.00 

DESCRIPTORS:  •All-weadier  aviation.  Landings, 
•Landing  aids. 


Chsmical  Engineering 


HW-77080 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
PILOT  PLANT  DENTTRATION  OF  PUREX  WASTE 
WITH  SUGAR 

E.  A.  Coppinger.    29  Mar  63,  I6p 
Contract  AT( 45-1)1 350 
OTS  $1.60 

DESCRIPTORS:  •Sucrose 


ORNL-3481 

Oak  Ridge  Nasional  Lab. ,  Tenn. 
SORPTION  OF  GASES  BY  VAPOR-DEPOSFTED  TITAN- 
IUM FILMS 

R.  E.  Clausing.  Mar  64,  50p 
Contract  W7405-eng-26  - 

OTS$L25 


Civil  Engineering 

PB-165  340  ' 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
RESEARCH  LEADING  TO  IMPROVED  STRUCTURAL 
DESIGN  FOR  GROUND  ELECTRONIC  APPLICATIONS. 
Quarterly  rept.  no.  4,  1  Apr-1  Jul  53 
P.  R.  DeCicco  and  L.  J.  Pignataro.    25  Jul  53, 
declassified  9  Oct  53,  178p 
Contract  AF39(602)216 
AD-19  500 
OTS$12.50 

DESCRIPTORS:  •Structures,  Design,  Mathematical 
analysis.  Stresses,  Aluminum  alloys.  Magnesium 
alloys.  Loading  (Mechanics),  Load  dl8tributi(Mi,/^ind, 
Pressure,  Physical  properties.  Structural  properties. 
Towers,  Structural  parts,  •Antenna  masts. 


<^ 
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Individual  gupport  members  of  various  cross-sectiooal 
shapes  were  studied  and  compared  with  respect  to 
weight,  wind  load,  and  allowable  direct  and  combined 
loading.  Seven  load-length  zones  were  established  to 
allow  the  selectiOD  and  computatioa  of  significant  char- 
acteristics for  several  different  shapes  and  sizes  of 
members  within  each  zone.    Evaluation  of  the  members 
was  made  by  comparing  the  computed  characteristics 
of  each  with  those  of  the  circular  tubular  member.   The 
relative  advantage  of  one  member  over  another  was  de- 
termined by  its  base  ratio  value,  which  is  the  ratio  of 
the  characteristic  under  study  for  a  given  member  to 
the  value  of  the  characteristic  for  the  circular  section. 
The  computed  data  which  are  presented  in  tables  and 
curves  indicated  that  tubular  members  are  generally 
superior  to  the  open  type,  rolled  members.   Tubular 
members  offered  comparatively  high  strength  and  low 
weight,  and  received  lower  wind  loads.   These  advan- 
tages were  accompanied  by  higher  shop  fabrication  cost. 

FB-165  341 

Polytedmiclnst.  of  Brooklyn,  N.  Y-. 
RESEARCH  LEADING  TO  IMPROVED  STRUCTTURAL 
DESIGNS  FOR  GROUND  ELECTRONIC  APPUCATIONS 
Quarterly  tedinical  repc.  no.  5,  1  Jul-1  Oa  53 
E.  J.  Squire,  P.  R.  DeCicco,  and  L.  J.  Plgnataro. 
18  Nov  53;  57p 
Coatract  AP30(602)2l6 
AD- 25  088 
OTS  $5.60 

DESCRIPTORS:  *Struccure8.  Design,  Mathematical 
analysis.  Stresses,  Towers,  Loading  (Mechanics), 
Load  distribution.  Wind,  Pressure,  Geometric  forms, 
Structural  parts,  ^Antenna  masts. 

Study  shewed  that  the  90^  Y-section  compares  favorably 
with  the  drctilar  tube  section  on  a  weight  basis. 
Throughout  the  load-length  zones  considered,  the  weight 
of  the  900  Y-section  varied  from  4%  lighter  to  20% 
heavier  than  that  cf  the  circular  tubes.  The  variation  in 
wind  load/ft  of  member  for  the  9(P  Y-sectlco  ranged 
from  aboat  2  to  3.8  times  the  wind  load  on  circular 
tubes.  Data  were  obtained  which  show  that  the  9C 
Y -section  compares  more  favorably  with  the  angle  sec- 
tions than  with  the  circular  tubes.  The  maxinlum  wind 
load  Is  42%  greater  than  that  for  the  ai^e  section. 
Although  the  angle  sections  are  simple  to  connect,  the 
eccratrictty  (compared  to  that  at  the  90o  Y-sectlcm)  is 
radier  large.  The  60°  Y-secHon  does  not  compare  as 
favorably  as  the  90°  Y -section  with  the  circular  tube  or 
angle.   Since  a  decrease  in  the  angle  between  the  con- 
nector legs  serves  to  decrease  the  effective  radius  of 
gyration  and  to  Increase  the  projected  area,  the  60° 
Y-section  will  be  heavier  and  will  receive  a  greater 
wind  load  than  the  90°  Y-section.  (See  also  PB-I65  3401 
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AD-267  487 

Airborne  Instruments  Lab.,  Inc. ,  Deer  Park,  N.  Y. 
DEVELOPMENT  OF  TUNABLE  C-BAND  REACTANCE 
AMPLIFIERS.    Quarterly  rept.  no.  2,  1  Jun-31  Aug  61 
J.  Kliphuis    and  J.  J.  Whelehan.  Sep  61,   25p 
Coatract  DA36-039-SC-87405 
AIL  rept.  no.  1124-1-2 
OTS  $2.60 


DESCRQTCXIS:  C  bond,  ^Microwave  ampUQers, 
Amplifiers,  Tuning  devices.  Design,  Broadband, 
Phase  shifters.  Diodes,  Voltage,  Band-pass  fUtera, 
•Tuned  amplifiers.  ^ 

The  ampUtide  and  phase  stability  of  tunable  C-band 
reactance  amplifier  aa  a  function  of  pump  power  and 
frequency  is  discussed.  The  effect  of  the  circulator 
bandwidth  on  the  stability  of  the  amplifier  is  analyzed. 
The  importance  of  an  eflElcient  broad-band  pump  circuit 
is  emphasized,  and  the  tunabillty  of  the  amplifier  is 
computed  and  shown  In  graphical  form.  The  availability 
of  suitable  varactor  diodes  is  also  discussed.  (Author) 

AD- 291  659 

Airborne  Uistrumeacs  Lab..  Inc. ,  Deer  Park,  N.  Y. 
IXVELOPMENT  OF  TUNABLE  C-BAND  REACTANCE 
AMPLIFIERS.  Fiml  rept..  1  Dec  61-31  Jul  62 
J.  J.  Whelehan.  I.  Haber,  and  K.  Slegel.  Aug  62,  89p 
Coatract  DA36-039-sc-87405 
AIL  rept.  no.  1124-1-4 
OTS  $8.10 

I^SCRIFTORS:  TTuned  amplifiers,  •Parametric 
amplifiers.  •Radar  tracking,  •Search  radar.  Diodes, 
Microwave  amplifiers,  C  band,  X  band.  Ultra  high 
frequency.  Test  equipment  (Electronics)  Test  methods. 

Three  different  types  of  tuning  procedures  were  evalu- 
ated for*  the  development  of  a  three-channel  C-band 
reactance  amplifier.  The  tuning  procedure  used 
(tunable  idler  by  one  knob  bias  control)  was  the  most 
advantageous  for  a  three- channel  AN/FPS-16  monopulse 
radar.  A  UHF  reactuice  amplifier  syttem  was  mounted 
on  the  focus  of  ah  antenna.  The  amplifier  was  tunable 
with  a  gain  of  more  than  20  db  from  910  to  980  Mc 
with  a  bandwidth  greater  than  20  Mc  and  a  noise  figure 
of  less  than  2  bd.  The  system  was  enclosed  in  a  tem- 
perature-controlled box  for  stability.  Diodes  were 
evaluated  for  noolinearlty  for  their  use  with  amplifiers 
with  a  large  gain-bandwiddi  product.  A  test  procedure 
is  also  given  to  determine  the  important  parameters  of 
a  diode.  A  theoretical  analjrsis  cf  a  three  frequency 
reactance  amplifier  from  an  elastance  viewpoint  is 
treated.  The  gain-bandwidth  produa  and  noise  figure 
are  derived.  (Author)  (See  also  AD-272  887) 

PB-165  330 

Air  Force  Cambridge  Research  LAa.,  Bedford,  Mas*. 
BROADSIDE  AND  SCANNED  BEAMS  FROM  ARRAYS 
OF  VARIABLE  SPACED  ELEMENTS  PROKIMnY 
COUPLED  TO  A  TWO-WIRE  LINE.   Research  note 
G.  R.  Forbes,  C.  J.  Sletten,  amd  I.  L.  POirier. 
Sep62.  26p 

AFCRL-62-727;  N63- 13989 
OTS$Z60 

DESCRIPTORS:  •An»nna  configurations,  •Antenna 
radiation  patterns.  *Dipole  antennas,  Cot^lii^ 
Transmission  lines.  •Scanning.  Satellites  (Artificial), 
Tracking,  Antennas,  "Coupled  antennas. 

Scanning  150°  from  broadside,  a  new  type  <rf  "stretch" 
antenna  array  consists  of  dlpole  elements  proodmity- 
coupled  to  an  open  two-wire  line.   The  dipolea  are  si4>- 
ported  at  a  fixed  height  above  the  transmission  line  and 
the  spacing  changed  from  A/2xoX.  (Author) 
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FB-166  331 

Air  Force  Cambridge  Research  Laibs. .  Bedford,  Mass. 
OPTIMIZATION  OF  ANTENNA  SYSTEM$,  Research 
rept. 

Allan  C.  Schdl.  Sep  62,  20p 
AFCRL-62-736;  N63-13852 
OTS  $1.60 

ISSCRIFTORS:  Optimization,  •Antepna  canflguxations. 
Performance  (Engineerinsdi  Numerical  aoftlysis. 
Antennas 

A  theory  for  assessing  errors  in  antenna  systems  and 
determining  die  optimum  aperture  distribution  for  an 
intended  use  is  developed.   A  general  error  criterion  is 
formulated,  and  the  appllcatloo  of  the  calculus  of  varia- 
tion and  constralntfl  intrinsic  to  antennas  results  in  an 
integral  equation  that  defines  die  conditions  for  the  opti- 
mum antenna.  The  method  of  analysis  and  optimization 
derived  from  this  equation  is  to  radiative  systems  as  the 
Wiener-Hopf  equation  is  to  linear  time  dcmiain  systems 
and  the  ^iler -Lagrange  equation  is  to  flelcls  and  forces. 
The  theory  applies  directly  to  power  pattern  synthesis, 
yielding  aperture  distributions  without  a  pfiorl  specifi- 
cation of  the  fazfield  phase.  A  powerful  tachnique  for  the 
construction  of  very -large -aperture  antennas  is  de- 
veloped. This  is  the  nnutlplate  antenna  technique,  a 
method  of  aperture  subdivision  that  provides  flexUile  an- 
tmna  performance  with  economy  of  cost.  The  optimiza- 
tion theory  and  the  muldplate  antenna  tectmique  together 
provide  a  means  for  achieving  antennas  Of  large  size  and 
hlg^  performance  that  are  requisite  to  significant  ad- 
vances on  a  wide  front  of  current  scientific  and  military 
programs.  (Author) 

y 

PB-165  877 

Antenna  Lab. ,  Ohio  State  Univ.  Reaeail^  Foundation, 

Columbua. 

CORNER  REFLECTOR  FOR  USE  WTTH  CIRCULARLY 
POLARIZED  RADARS.  R^.  on  Research  Study  and 
Development  of  Techniques  for  Measurement  of  Radar 
Reflection  Characteristics  of 'Aircraft  and  Missiles 
E.  M.  Kennaugh.  30  Jan  56,  17p 
Contract  AF33(616)2546 
Rept.  no.  601-8;  AD-84  793 
OTS  $1.60 

DESCRIPTORS:  •Radar  comer  reflector^  •Reflectors, 
Dielectrics,  Radar  reflections.  Polarization.  Perform- 
ance (EngineDxlng) 


wici 


A  new  type  of  comer  reflector  for  Use  wici  circularly- 
polarized  radars  la  described.   In  contrast  to  conven- 
tional triple-bounce  comer  reflectors,  the  new  reflector 
retuma  a  circularly  polarized  incident  wave  without  re- 
versal of  sense  of  rotation.  Thi  polarization  properties 
of  this  reflector  are  essentially  independent  of  fre- 
quency.  The  new  type  of  reflector  consists  of  a  triangu- 
lar comer  reflector  filled  widi  dieSeccric  material.  One 
metallic  wall  of  the  comer  reflector  has  been  removed, 
so  that  total  internal  reflection  may  occur  at  this  inter- 
face. The  dielectric  filling  may  be  any  low -loss  mate- 
rial with  dielectric  constant  above  2.  3,  such  as  polysty- 
rene. The  principle  of  operatioi#of  the  dielectric  comer 
reflector  is  disdissed.  &nd  the  response  is  calculated 
foi:  a  dielectric  constant  of  2.  6.   The  response  of  this 
reflector  to  circularly  polarized  radars  is  within  1. 5 
deobels  of  the  response  of  a  conventional  triangular 
come^reflector  of  the  same  size  to  linearly  pc^rlzed 
radar^  The  region  of  aspects  for  which  comparison  is 
made  includes  idl  aspects  wldiin  20^  cA  t|^  symmetry 
axla  of  either  comer.  (Author) 


PB-181  655-1 

Bureau  of  Naval  Weapons,  Washington.  D.  C 
CAVTTY  FREQUENCY  METERS  2.  60  THROUCH 
26.50  GC(KMC).  Technical  manual,  BuWeps-BuShips 
Calibration  Program.  15  Jun  63,  chtuiged  1  Mar  64.  6p 
Instrument  Calibration  Procedure  GF-04  rev. 
OTS$a50 

IKSCRIFTORS:  Instruction  manuals,  •Frequency         " 
meters.  Calibration,  Test  equipment  (Electronics). 

This  procedure  describes  the  calibration  of  wav^vlde- 
type  cavity  frequency  meters  in  the  frequency  range  of 
2. 60  to  26. 50  Gc.  Instructions  are  given  for  thejcallbra- 
tion  of  meters  in  frequency  ranges  of  2.  60  to  12.'40  Gc, 
12.40  to  18. 00  Gc,  and  18. 00  to  26. 50  Gc. 

PB-181  674 

Bureau  of  Naval  Weapons,  Washington,  D.  C. 
VSWR  MODIFIED  REFLECTOMETER  TECHNIQUE. 
Tedinical  manual.  Navy  CiSlibration  Program 
S.  Evendorff.  15  Jul  63 

Standards  Lab.  Instrument  Calibration  Technique 
JV-01 
OTS  $1.00 

DESCRIFTCXIS:  •Reflectometela,  Measurement. 
X  band.  Reflection.  Microwaves.  •Waveguidei, 
Calibration,  •Standing  wave  ratios,  ^ 

This  document  covers  die  operation  of  the  modified  re- 
flectometer  system  for  measuring  the  VSWR  or  reflec-  • 
tioo  coefficient  of  X-band  (WR-90)  waveguide  compo- 
nent*. The  system  is  normally  used  to  calibrate  stand- 
ard reflections  or  mismatches  with  a  reflection  coef- 
ficient of  0.025  or  greater  (VSWR>  1 .  05).  to  an  esti- 
mated accuracy  between  1. 1 . 5%  andi25^  of  the  reflectiai 
coefficient.  Although  the  procedure  described  herein 
applies  specifically  to  the  WR-90  (8.2-12.4  Gc)  wave- 
guide size,  it  can  be  adapted  to  other  frequency  bands 
when  the  required  waveguide  components  are  available.. 

AD- 279  444 

Crocker,  Burbank  and  Co. ,  Assn. ,  Fitchburg.  Mass.' 
PRODUCTION  ENGINEERING  MEASURE  ON  CAPAC- 
ITOR PAPER.   Quarterly  rept.  no.  2,  23  Sep- 23  Dec  61 
C.  E.  Cashman  and  J,  D.  Stacy.   [1962}  26p 
Contract  DA36-039-SC-85970 
OTS$Z60 

DESCRIPTORS:  •Paper  capacitors.  Capacitors.  Paper, 
Chemical  analysis.  Spectrophotometers,  PH.  Chlorides. 
Metals,  Quantiutive  analysis.  Tests,  Life  expectancy. 
Impregnation,  Manufacturing  methods. 

Qualitative  determinations  of  metallic  elements  present 
in  three  regular  production  lots  of .  00025"  DC  capacitor 
tissue'  selected  for  evaluation  were  made  by  flame 
photometric  methods.  A  technique  for  the  quantitative 
determinaticMi  of  metallic  elements  present  in  capacitor 
paper  by  the  flame  spectrophotometric  process  was  de- 
veloped.  Analytical  procedures  for  determinadtm  of  irfl 
and  soluble  chlorides  in  capacitor  paper  were  employed 
in  the  measurement  of  these  factors.   Three  preliminary 
trial  batches  erf  capacitors  designed  forCP04A3KE105K 
of  U.  S.  Military  Specification  M1L-C-25C  were  assem- 
bled, impregnated,  and  operated  on  life  test  sufficiently 
to  develop  and  evaluate  a  satisfactory  technique  for 
fabrication  of  said  units.  (Author)  (See  also  AD- 296  004) 
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AD- 281  389 

Crocker,  Burbank  and  Co. ,  Assn. ,  Fitchburg,  Mass. 
PRODUCTION  ENGINEERING  MEASURE  ON  CAPACI- 
TOR PAPER.   Quarterly  rept.  no.  3,  23  Dec  61- 
23  Mar  62 

C.  E.  Cashman  and  J.  D.  Stacy.   [1962J 1^ 
Contract  DA36-039-sc-85970 
OTS$1.60 

DESCRIPTORS:  ♦Paper  capacitors.  Capacitors,  Paper, 
Chemical  analysis,  Spectropbototmeters,  PH, 
Chlorides,  Metals,  (;^iantitative  analysis.  Tests,  Life 
expectancy.  » 

Quantitative  determinations  were  made  erf  eight  metallic 
elements  present  in  three  lots  of  .00025"  IXJ  capacitor 
tissue  being  evaluated.   The  determinations,  in  terms 
of  parts  per  million  of  each  element  present  in  the 
paper,  were  made  by  the  flame  photometric  technique. 
The  paper  lots  are  designated  for  purposes  of  identifi- 
cation as  USA-1,  USA-2,  and  USA-3.  The  chloride  con- 
tent and  pH  of  paper  extract  of  the  above  three  lots  at 
capacitor  tissue  were  also  measured.   Operating  life 
tests  (1000  hoursjifltthe  first  paper  evaluation  batch  of 
capacitors  (TypeX!PMA3KE105K).  comprising  paper 
fran  USA-1,  USA-2,  and  USA-3  were  made  per  U.  S. 
Military  Specification  MIL-C-25C  and  the  results  are 
reported.'  All  three  of  these  paper  lots  met  the  specified 
military  life  test  requirement  (250  hours).   There 
appears  to  be  a  possible  correlation  between  (1)  The 
calcium  content  erf  the  paper  and  the  military  capacitor 
life  test  performance  therecrf,  and  (2)  The  pH  of  the 
paper  extract  and  the  military  capacitor  life  test  per- 
formance thereof,  (Author)  (See  also  AD- 279  444) 

P3-165  337 

Eagle-Plcher,  Co. ,  JopUn,  MO.  ' 

RESEARCH  INVESTIGATIONS  LEADING  TO  THE 
DEVELOPMENT  AND  EVALUATION  OF  A  CADMIUM- 
SILVER  OXIDE  BATTERY  HAVING  AN  HERMETI- 
CALLY SEALED  CONSTRUCTION.  Quarterly  progress 
rept.  no.  1,  1.  Iul-30  Sep  60 

J.  K.  Wilson.    [1961]  25p  , 

Contraa  DA  36-039-sc-85370 
AD- 249  625 
OTS  $2.60 

DESCRIPTORS:  •Wet  cells,  Design,  Tests,  •Oxides, 
•Cadmium  compounds.  Silver  compounds.  Elec- 
trolytes, Battery  separators. 

Exploratary  work  and  a  number  of  general  tests  were 
performed  in  order  to  obtain  data  that  would  leM.to  the 
development  of  a  rechargeable,  cadmium  -  silver  oxide 
cell  having  an  hermetically  sealed  construction.  Vari- 
ous types  of  open  and  closed  separators  as  well  as 
a  tpmbination  of  die  two  were  evaluated  in  order  that 
both  long  cycle  life  as  well  as  the  capability  of  being 
over-charged  could  be  designed  into  the  cells.   Test  re- 
sults indicate  that  a  combination  of  separators  including 
cellophane  must  be  used  in  order  to  promote  long  cycle 
Ufe.   A  larellminary  study  of  the  effeas  of  electrolyte 
volume  and  concentration  as  weU  as  positive-to- negative 
capacity  ratio  was  made  to  determine  the  effects  of 
these  variables  on  cycle  life  and  the  capability  of  being 
overcharged.  The  data  indicate  that  a  very  fine  balance 
of  electrolyte -to-core  weight,  asJ^eU  as  posltive-to- 
rtegative  capacity,  is  necessary  in  order  to  obtain 
opdmum  cell  characteristics.  (Author) 


NASA-TN-D-2269  % 

Goddard  Space  Flight  Center,  Nadoaal  Aeronautics 
and  Space  Administration,  Greenbelt,  Md. 

WIDE  RANGE  PHASE  DETECTOR 

George  B.  Rofain8<»u   Apr  64.  26p 

N64-18082 

OTS  $a75 

DESCRDTORS:  •Ptase  detectors. 


PB-165  311    • 

Hughes  Aircraft  Co.  [Culver  City,  Calif.  J 
DESIGN  APPLICATIONS  OF  EDGE  SLOTS.  PART  I 
SIMPLE  EDGE  SLOTS.  PART  II.   DUMBBELL  EDGE 
SLOTS    ' 

Louis  A.  Kurtz  and  Eric  Strumwasser.  Jan  52,   25p 
Contract  AF  19(1 22)454 

Technical  memo.  no.  266  "  • 

OTS  $2.60 

DESCRIPTORS:  *Microwave  equipment.  Waveguides, 
X  band,  •Waveguide  slas.  Design,  Resonance, 
Conductivity, 

An  experimental  investigation  at  edge  slots  In  X-band 
waveguide  was  made.  The  results  for  simple  edge  slot 
coupling  between  waveguides  are  presented  In  Part  1  by 
means  of  curves  of  resonant  conductance  and  depth  of 
cut  as  a  function  of  frequency  for  inclinations  of  20P  and 
30°.  A  study  of  the  effects  of  waU  diickness  varlatloo  oo 
slot  characteristics  was  made.  An  example  of  a  linear   ' 
array  of  slot-fed  waveguide  radiators  is  given.   The 
results  of  measurements  on  dumbbell  edge  slots 
radiating  into  free  space  are  presented  in  Part  II  by 
means  of  curves  cf  resonant  conductance  and  resonant 
diameters  as  a  function  of  frequency  for  various  angles 
of  inclination.  A  comparison  with  Stevenson's  dieoreti- 
cal  expression  for  simple  edge  slots  is  made.  Ex- 
amples of  dumbbeU  slot  appUcation  in  linear  array  de- 
sign are  given.  (Author) 

PB-165  314 

Hughes^  Aircraft  Co. ,  Culver  City,  Calif. 
DESIGM  OF  CIRCULAR  APERTURES  FOR  NARROW 
BEAMWIDTH  AND  LOW  SIDELOBES 
Thomas  T.  Taylor.  30  Aug  54,  32p 
Contract  AF19(604)262 
Technical  memo.  no.  372 
OTS  $3. 60 

DESCRIPTORS:  •Microwave  equipment.  Antennas, 
•Antenna  configurations.  Design,  •Transmission  lines. 
Antenna  radiation  patterns.  Narrow  band.  Antenna 
lobes,  Syndieais,  Statistical  functions,  Tiansfonnations 
(Mathematics) 

Methods  for  designing  circular  apertues  are  described. 
TiMse  methods  are  an  exteasion  at  the  technique  for  1 

designing  line  sources  described  in  Technical  Memoran- 
dum No.  316.   The  same  Ideal  space  factor  function 
cos  tf\/u2  -  a2  is  used  In  both  cases.    For  the  circular 
aperture  u  -  (2a/X8in  6),  a  is  the  radius  of  the  aper- 
ture and  cosh  ^A  is  the  sidelobe  ratio.   'Die  pztx;edures 
for  the  line  source  and  for  the  present  case  are  strik- 
ingly similar  in  a  general  way,  but  differ  ccmslderably 
in  details.  (Author)  (See  also  re-165  312) 
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PB-165  312 

Hughes  Aircraft  Co. ,  Culver  City,  Calli.' 
DESIGN  OF  LINE  SOURCES  FOR  NARROW  BEAM- 
WIDTH  AND  LOW  SIDE  LOBES 
Thomas  T.  Taylor.  31  Jul  63,  36p 
Contract  AF19(604)262-P8 
Technical  memo.  no.  316 
OTS  $3. 60     • 

DESCRIPTORS:  ♦Microwave  equipment,  i^ntennas, 
Antenna  configurations,  Design,  •Transmission  lines, 
•Antenna  radiation  patterns.  Bandwidth,  Antenna  lobes, 
Optimization,  Functions,  Transformational 
(Mathematics)  |  j 

■   « 

The  prbblem  cf  designing  a  highly  directive  continuous 
line  source  with  an  optimum  compromise  between  beam- 
widdi  and  side  lobe  level  is  considered,  like  ideal  space 
factor  is  shown  to  be  cos  «r^u2  -  a2  where  u  «  (2a/  x) 
cos  S,  a  is  the  half-aperture  of  the  source  and  cosh     A 

is  the  side  lobe  ratio.  Because  of  definite  theoretical 
limitations,  this  pattern  cannot  be  obtained  from  a 
jAysicaUy  realizable  antenna.   Nevertheless  the  ideal 
characteristics  of  this  pattern  may  be  approached  arbi- 
trarily closely.  Design  procedures  for  dcilng  this  are 
given  in  detail.  (Author) 


PB-165  310 

Hughes  Aircraft  Co.  [Culver  City,  Calif  1] 
DESIGN  TECHNIQUES  FOR  WAVEGUIDE  SLOT 
ARRAYS 

Robert  J.  Stegen.  Dec  51,  30p 
Contract  AF19(122)454 
Technical  memo.  no.  264 
OTS  $2.60 

DESCRIPTORS:  •Microwave  equipment,  Waveguides, 
•Waveguide  slots.  Design,  Resonance,  Excitation, 
Polynomials, 


I 


Linear  arrays  of  slots  may  be  classified  IHto  two 
groups,  the  resonantiy  spaced  array  and  the  non- 
resonantly  spaced  array.  Eadi  of  these  types  requires 
a  different  design  procedure.   Because  of  the  design,  the 
bandwidth  of  a  resonantly  spaced  array  is  small  com- 
pared with  the  bandwidth  of  a  non-resonantly  spaced 
array.   Both  design  procedures  are  presented  with 
simplifying  assumpticMis  indicated.  A  method  is  pre- 
sented for  determining  the  excitation  coeflflcients  of  an 
array  to  produce  a  specified  radiation  pattern.  An 
example  Is  given  In  which  the  radiation  pattern  is  a 
Tchebyscheff  polynomial.   Results  erf  mea3urements  on 
both  resonantly  and  non-resonantiy  spacediarrays  are 
given.  (Author) 


PB-165  313 
"Hughes  Aircraft  Co. ,  Culver  City,  CalUl. 
DOLPH  ARRAYS  OF  MANY  ELEMENTS 
Thomas  T.  Taylor.  18  Aug  53,  lOp 
Contract  AF19(604)262-F-12 
Tecimical  memo.  no.  320 
OTS  $1.10 


DESCRIPTORS:  •Microwave  equipment,  Antennas, 
•Antenna  configurations,  •Transmission  Unes,  Antenna 
ladiatiem  patterns,  Antenna  lobes,  Exe:itatflpn,  Poly- 
nomials, Transformations  (Mathematics) 


G.  J.  van  der  Maas'  expressiexi  for  the  limiting  envelope 
of  the  excitation  coefficients  of  a  Dolph  array  as  the 
number  erf  elements  is  indefinitely  increased  Isderlv] 
from  the  "ideal  space  factor*  function,  cos  fr^u2^ 
The  envelope  is:  t        -i 

ge(p.A)  =-irA2  .    ^lliAVfr2-p2j 


? 
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1AVw2  -  p2 
where  cosh  ^lA  is  the  side  lobe  ratio,  and  p  is  a  variably 
riinning  from  -r  to  ft  An  envelope  for  a  40  db  side  lobe 
ratio  is  calculated  and  cesnpared  with  the  actual  DdljA 
cejefficients  in  a  24  element  40  db  array.  (Author) 


PB-165  315 

Hughes  Aircraft  Co. ,  Culver  City,  Catlf. 
A  FIVE-ELEMENT  SUPERGAIN  DIPOLE  ARRAY 
R.  S.  Elliott.    31  Oct  54,  29p 
Contract  AF  19(604)262 
Technical  memo.  no.  380 
OTS  $2.60 

DESCRIPTORS:  •Microwave  equipment,  •Antennas, 
Antenna  configurations,  •Dipole  antennals.  Gain,  •Trans- 
mission lines.  Dielectrics,  Antenna  radiation  patterns. 
Antenna  lobes.  Bandwidth. 

The  design  and  testing  erf  a  five -element  dipole  array  is 
described.    The  array  was  supergained  by  feeding  it  with 
a  dielectric -le>aded  transmission  line.    This  resulted  in  a 
thirty-eight  percent  contraction  of  the  length  erf  the  array. 
The  price  paid  was  efficiency  if  the  dipoles  were  re- 
slstance-loadeel,  bandwlelth  If  they  were  not.    Gexxl  agree- 
ment between  theory  and  experiment  was  achieved. 
(Author) 

PB-165  878 

HMghes  Aircraft  Co. ,  Culver  City,  Calif. 
REMOTELY  ACTIVATED  ZINC  SILVER  PEROXIDE 
RESERVE  PRIMARY  BATTERY.    Rept.  on  Proj.  MX-904 
Eugene  E.  Smith.  30  Aug  54,  45p 
Contracts  AF 33(038) 28634  and  AF 33(038)  158 26 
Technical  memo.  no.  352;  AD-47  115 
OTS  $4. 60 

DESCRIPTORS:  •Guided  nrisslle  batteries,  •Primary 
cells,  •Storage  batteries.  Electrolytes,  Design, 
•Batteries  and  components.  Electrical  equipment. 
Zinc  compounds,  Silver,  Peroxides,  Battery  separators 

Activity  was  directed  toward  the  devele)pment  of  a 
remotely  activated  reserve  primary  battery  for  use  in 
applications  where  a  considerable  amount  erf  power  is 
required  for  one  periexl  erf  relatively  short  duratiem. 
In  the  battery  developed  and  In  those  procured  from  2 
subcontfactors,  the  electrolyte  (KOH)  is  stored  in  a 
compartment  separate  frc«n  the  one  containins  the  olate 
and  separator  materials  of  the  individual  cells.   The  2 
cexnpartdients  are  so  arranged  that  the  electrolyte  can  . 
be  readily  injected  into  the  compartment  containing  the 
active  plate  and  separator  materials,  thereby  forming 
a  battery  which  is  charged  and  ready  for  use.   All  of  the 
designs  rely  an  a  pressure  differential  to  effect  trans- 
mission of  the  electrolyte  to  the  battery  cell  compart- 
ment.  However,  the  3  designs  differ  in  the  method  of 
obtaining  this  pressure  differential.   Because  these 
batteries  do  not  require  charging,  the  necessity  of 
servicing  during  storage  Is  obviated,  even  though  the 
battery  may  be  stored  as  long  as  2  yr.   The  use  erf  a 
reserve  primary  battery  is  expected  to  result  in  virtual 
elimination  of  all  field  h^dling  and  tactical  problems 
asscx:iated  with  batter^s.  (DDC  abstract) 


FR-165  309 

Hughes  Aircraft  Co.  [Culvferaty,  Calif.] 
VfAVEGUlDE  SLOT  MEASUREMENT  TECHNIQUES 
Robert  J.  Stegen.  Dec  51,  15p 
Contract  AF19(122)454 
Tedmical  meiAo.  no.  262 
0TS$1.60 

DESCRBTORS:  •Microwave  equipment.  Waveguides, 
•Wavegnide  slots.  Electrical  impedance.  Measurement 

There  are  two  different  techniques  which  lend  them-, 
selves  to  measuring  slot  Impedances  or  admittances. 
In  the  first  method,  the  impedance  is  determined  from 
the  voltage  standing  wave  ratio  and  the  node-to-slot  dis- 
tance as  measured  by  a  traveling  probe  in  a  slotted  line. 
In  the  second  method,  the  impedance  relative  to  a  pre- 
viously measured  reference  slot  is  calculated  from  the 
measured  radiation  pattern  of  die  reference  slot  and  an 
unknown  slot  in  one  section  of  waveguide.  The  radiation 
pattern  technique  has  the  ajdvantages,  (1)  that  it  offers 
a  method  of  more  accurately  measuring  slots  which 
couple  very  ali^tly  to  the  waveguide,  and  (2)  that  it 
gives  correlation  between  the  phase  of  the  radiated  field 
and  the  phase  of  the  impedance.  (Author) 


N64-18304 

Institute  for  Direct  Energy  Conversion,  Univ.  at 

Pennsylvania,  PbHadeli^a. 
STATUS  REPORT  AS  OP  JANUARY,   1964 
28  Fd>  64,  106p 
Grant  N8G-316 
NASA  CR-53557 
GTS  $9. 10 

DESCRIPTORS:  *Energy  conversion. 


N64-18438 

m  Electron  Tube  Div. ,  ITT  Corp. ,  Easton,  Pa. 
DEVELOPMENT  OF  ELECTR»IICALLY -TUNABLE 
CONVERTERS  IN  THE  MILLIMETER -WAVE  RANGE. 
Bimonthly  rept.  no.  4,  16  Jan-16  Mar  64 
R.  W.  Wilmarth  and  R.  J.  Kenyon.    11964]  7p 
Contract  NASw-790 
NASA  CR-53585 
OTS  $1. 10 

DESCRIPTORS:  "Tuned  circuits.  Millimeter  waves. 


N64- 18425 
Jet  Rropulslon  Lab.,  Calif.  Inst,  of  Tech., 

pa  Bflfi^rifl 

A  MICROELECTRONIC  ANALOG-TO-DIGITAL  CON- 
VERTER AND  SYNC  CENERATOR 
J.  Denton  Allen.   6  Feb  64,   25p 
Contract  NAS7-100 

Technical  rept.  no.  32-569;  NASA  CR -53561 
OTS  $2.60 

I^SCRIPTORS:  •Analog-to-digltal  converters, 
•Generators,  •Microminiaturization  (Electronics) 


NASA-CR-32 

Measurement  Analysis  Corp. ,  Los  Angeles,  Calif. 
FREQUENCY  RESPONSE  FUNCTIONS  AND  COHERENCE 
FUNCTICWS  FOR  MULTIPLE  INPUT  LINEAR  SYS- 
TEMS 

Loren  D.  Enochson.    Apr  64,  80p 
Contract  NAS5-4590 
N64-17989 
OTS  $2. 00 

DESCRIPTORS:  •Linear  systems,  •Input-output  devices. 
Frequency,  Functions. 


AD- 290  479 

Microwave  ElectronleS  Corp. ,  Palo  Alto»  Calif. 
DEVELOPMENT  OF  LOW  NCXSE  TRAVELING- WAVE 
TUBES.    PHASE  HI:  ENVIRC»JMENTAUZATION. 
Monthly  status  letter  rept.  no.  5,  9  Jun-9  July  62 
A.  C.  Ashley.  9  Jul  62,  13p 
Contract  NObsr-81227 

onps  %i.  10 

DESCRIPTORS:  •Microwave  equipment,  •Traveling 
wave  tubes.  Noise  (Radio),  Corrosion,  Environmental 
tests.  Salt  spray  tests.  Humidity. 

The  twt  package  was  subjected  to  humidity  and  salt 
spray  tests.    Preliminary  results  of  tests  comparing 
various  packages  are  presented.  (Author)  (See  also 
AD-400  952) 

PB-165  320 

Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 
THE  PRECISION  MEASUREMENT  OF  THE  EQUIVA- 
LENT CIRCUIT  PARAMETERS  OF  WSSIPATIVE 
MICROWAVE  STRUCTURES 
L.  B.  Felsen  and  A.  A.  Oliner.    Mar  53,  53p 
Contract  AF  19(1 22)3 
Rept.  no.  R-282-52;  PIB-221:  AD-14  055 
OTS  $5.60 

DESCRIPTORS:  •Microwave  networks,  •Waveguides, 
Circuits,  Measurement,  Mathematical  analysis 

Measfirement  procedures  based  on  A.  Welssfloch's 
separation  of  a  disslpative  network  into  lossy  and  loss- 
less portions  (Elek.  Nachr.  Tech.  19,  1942)  are  pre- 
sented for  the  precise  determination  of  the  equivalent 
circuit  parameters  of  disslpative  4-termlnal  structures. 
The  methods  are  developed  around  distance-invariant 

equivalent  networks  which  possess  a  number  of  desirable 
features  and  permit  a  simplification  in  the  necessary 
calculations.    Semiprecision  and  pretlsion  procedures 
are  treated,  and  sample  calculations  are  preiaented. 
(Author) 


AD-430  890 

Naval  Research  Lab.,  Washington,  D.  C. 
A  M.1GNETIC  DICHTAL  RECORDING  SYSTEM  FC» 
FIELD  USE.  Interim  rept. 

C.  McCoy.  Jr.  and  H.  L.  Peterson.   15  Nov  63,   lOp 
NRL-6016 
OTS  $0.50 


S-30 


CeSCRIPTCmS:  .•Magnetic  recording  systeLks,  •Digital 
syatems,  Coacrol  systems.  Band-pass  flltws.  Am- 
plifiers, Interrupters,  Gain,  Multiplex,  Analog  to 
dlglttl  converters,  Magnetic  tape.  Module^  (Electronics]^ 

Plll««>  J»»i^»rnf ng-a      XlnJaf  /1>a/ll<%\     £?..>«..>      t-Um^t^.. 


Heist  (Radio),  Errors,  plsplay 


A  digital  recording  system  for  field  use  Is  discussed. 
The  syatem  has  been  in  use  for  over  three  years  and  has 
presented  little  or  no  operational  difflcultiea.  Five 
basic  sections  make  up  the  recording  system  in  the  fol- 
lowing order:  analog,  sampling  and  quantising,  mag- 
netic tape  assembly,  visual  monitor,  and  i^ystem  control 
The  analog  section  consists  of  eight  bendpits  filters 
which  feed  the  chopper  stabilized  dc  ampUflerB  capable 
of  66  db  maximum  gain.  The  sampling  and-quantizing 
section  consists  of  an  8  channel  m'jltiplexar  which  re- 
ceives the  signals  from  the  eight  isolation  transformers 
and  samples  them  either  in  parallel  or  sequentially.  At 
the  time  of  sampling,  the  kistantaneous  voltage  values 
are  held  on  eight  sample-and-hoki  circuits  (or 
sequential  processing  by  an  anang-to-digital  converter. 
The  converter  encodes  the  value  held  on  each  circuit 
into  binary  digits  consisting  of  ten  bits  and  a  plus  or 
minus  sign  (11  bit  word).  This  will  give  tbe  analog 
sample  a  quantized  value  d  one  port  in  10^4,  plus  and 
minus,  representing  about  0. 1  percent  reMludcn.  The 
magnetic  tape  assembly  section  consists  of  a  16-channel 
dual  head,  digital  recorder  which  accepts  tbe  binary 
output  from  the  converter.  The  visual  mailtor  section 
of  the  system  i-nakes  use  of  the  dual  head  recorder  to 
visually  check  the  information  written  on  the  tape. 
(Audior) 

PB-165  342 

Navy  Electronics  Lab. ,  San  Diego,  CalilL 
DESIGN  OF  RECEF^R  ANTENNA  SYSTEMS,   CON- 
SIDERING NOISE  LIMFTATIONS 
J.  H.  Raleigh,  4  Apr  SO,  declassified,  22(|  j 
Rept.  no.  166 
OTS  $Z60 

DESCRIPTORS:  •Antoma  configurations,  ^li^s,  Slgnal- 
to-nolse  ratio.  Design,  Performance  (Bng^eerlng), 
Tests, 

The  object  of  the  work  was  to  find  the  most  feasible  re- 
ceiver antenna  system  for  naval  vessels,  considering 
noise  limitations.    For  this  purpose  receiver  antenna 
systems  in  general  were  studied,  and  three  types  of  re- 
ceiving systems  were  evaluated  and  compared:  (1)  A  re- 
ceiving system  in  which  one  antenna  is  connected  to  one 
receiver;  (2)  A  receiving  system  in  which  one  antenna  is 
connected  to  several  receivers;  and  (3)  As  (2),  except 
that  all  tzansmiaslcxi  lines  are  terminated'  by  antenna 
muldcouplers  (active  hecworks  with  tubes)  the  outputs  of 
which  in  turn  feed  a  number  of  receivers.    Consideration 
was  given  to  fundamental  factors  such  as  receiver  noise, 
atmosi^ierlc  noise,  and  input  impedances  cl  the  antenna, 
receiver,  and  tranamission  line.    (Author) 


J 


PB-165  344 

Navy  Electronics  Lab.,  San  Diego,  CaL 
EVALUATION  OF  EXTERNAL  BATTERY  POWER 
SUPPLY  BY  BATHYSCAPH  TRIESTE.  Evaluation  rept. 
L.  A.  Shumaker.   18  Aug  61,  I9p 
Rept.  no.  1063. 
OTS  $1.60 


E«SCRIPTORS:  Lead,  Acids,  ^Storage  batteries. 
Power  supplies,  •Batteries  and  components, 
•Underwater  equipment,  Oceanographic  vessels. 
Effectiveness,  Tests, 

Teats  were  conducted  using  lead-acid  batteries  as  a 
power  supply  on  the  bathyscaph  Triette.  Methods 
were  developed  for  encapsulating  batteries,  relaying 
power.  Insulating  batteries,  and  transmitting  water 
pressiBW  to  prevent  casings  from  collapsing.  Lead-add 
storage  batteries  were  found  to  provide  an  effective  and 
practical  power  source  under  pressures  iq?  to  16, 000  pel 
and  temperatures  down  to  35^.  They  are  cheaper 
than  silver-ziiic  cells  and  may  be  mounted  externally 
to  save  cabin  space.  Report  recommends  them  oa 
Trieste  and  recommends  extending  investlgatloas  to 
Include  ether  types  of  "wet"  batteries  for  similar 
uses.  Charts  and  illustrations  provide  information 
about  battery  tjerformance,  insuUatlon,  and  testing 
procedure    (Author) 

OTS  SB-523 

Office  of  Technical  Services,  Dept..  of  Commerce, 

Washington,  D.  C. 
BATTERIES.    Aug  63,    26p 
OTS  Selective  Bibliography  SB-523 
OTS$aiO 

DESCRIPTORS:  •Batteries  and  components,  •Wafer- 
activated  batteries,  •Radioactive  batteries,  •Alkaline 
cells,  •Primary  cells,  •Storage  batteries,  •Battery 
chargers.  •Bibliographies. 

Lists  607  domestic  and  foreign  references  on  batteries 
added  to  the  OTS  collection  during  the  period  1945  through 
August  1963.    Reports  are  listed  in  the  following 
categories:  Ammonia  Activated  Batteries;  Water  Acti- 
vated Batteries;  Nuclear  Batteries;  Primary  Batteries; 
Storage  Batteries;  Batteries,  General;  and  Battery 
Chargers.  For  related  bibliographies  see  SB-477,  Rev., 
Fuel  Cells;  SB-418  and  Suppl.  1,  Solar  Energy;  SB-484, 
Unconventional  Power  Sources. 

AD-402  415 

Ohio  State  Univ.  Research  Foundation.  OMumbus. 
THE  USE  OF  THE  JUNCTION  DIODE  AS  A  LOW 
TEMPERATURE  THERMOMETER.   Rept.  on  Study  of 
Electromagnetic  Radiation 
Glenn  G.  Shephard.   31  Jan  63,  22p 
Contract  AF  33(616)7081 
Rept.  no.  1083-2%  N63- 18324 
OTS$2.60 

DESCRIPTORS:  •Thermometers,  *Transistor8. 
•Diodes  (Semiccmductor),  Low -temperature  research. 
Electric  bridges 

Tbe  nonlinear  resistance- temperature  (at  low  tempera- 
ture, in  particular)  characteristic  of  a  semiconductor 
Junction  can  be  combined  with  tbe  nonlinear  effect  of  a 
d-c  bridge  to  produce  a  linear  variation  of  temperature 
with  a  particular  resistance.  This  memorandum  details 
the  manner  in  which  the  bridge  produces  a  linear  varia- 
tion of  temperature  with  AR  according  to  tbe  expression 
AR »  A-f^  BT.   TTiis  temperature-monitoring  device  was 
used  successfully  over  the  range  from  273^  to  77°K. 
Recent  studies  have  shown  the  validity  of  extending  this 
lower  limit  down  to  liquid-helium  temperature  («  4^10. 
(Author) 
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AD-42S  061 

RCA  Labs.  [Dtv.  1  lUdlo  Corp.  of  America, 

Princeton,  N.  J. 
BASIC  RESEARCH  IN  THERMIONIC  CONVERTERS. 
Final  rept.,  1  May  62-31  Oct  63  * 
James  R.  Fendley,  Jr.  and  Karl  G.  Hemqvist.  [1963] 
18p 

Contract  Nonr  3826(00)FBM 
GTS  $0.50 

DESCRIPTORS:  •Energy  conversion,  •Thermionic  con- 
verters. Electric  arcs,  'Gas  discharges,  ♦Cesium, 
Vapors,  Additives,  Helium  group  gases,  •Helium, 
•Argon,  Electrical  properties. 

Apparatus  and  measurement  techniques  for  studies  of 
Che  effaces  of  adding  noble  gases  to  operating  cesium 
vapor  thermionic  converters  are  first  desc^Jfied.  Ex- 
perimental results  on  the  effect  of  adding  helium  and  , 
argon  at  pressures  up  to  several  tens  of  torr  are  given. 
The  thermionic  converter  operating  in  the  low-tempera- 
ture arc  mode  is  relatively  insensitive  to  noble  gas  ad- 
ditives.   The  observed  effects  of  gas  dosing  are  small 
and  can  be  summarized  as  follows:  The  discharge  be- 
comes more  stable  and  the  glow  region  in  the  interelec- 
crode  space  becomes  more  uniformly  distributed.  The 
electron  transport  properties  of  the  diode  are  adversely 
affected  at  hig^  current  densitiies  and  large  electrode 
spacings.  The  output  voltage  at  low  current  levels  in- 
creases upon  introduction  of  noble  gases.  Theoretical 
Interpretations  of  these  results  are  described.  (Audior) 
(See  also  AO-410  984) 


NASA-CR-44 

Sperry  Nflcrowave  Electronics  Co. ,  Clearwater,  Fla. 
PYROELECTRIC  DErECTICN  TECHNIQUES  AND 
MATERIALS 
Apr  64,  44p 
Contract  NASw-711 
N64-18727 

ors$i.25 

DESCRIPTORS:  •Detectors,  Materials,  Barium  com- 
pounds, Titanates. 


PB-165  343 

Sprague  Electric  Co. ,  North  Adams,  Mass. 
ENVELOPMENT  OF  STABLE  CERAMIC  CAPACITORS, 
HI-K.  Quarterly  progress  rept.  no.  4,  15  S^-15  Dec  60 
T.  Prokopowicz.  [1960]  44p 
»      Contract  DA36-039-8C-78318  v 

AD-251  125 
GTS  $4.60 

DESCRIPTORS:  •Ceramic  capacitors.  Capacitors, 
♦Barium  compounds,  ♦Titanates,  Additives,  Ceramic 
materials,  •Sodium  compounds.  Oxides,  •Nlobates, 
Temperature^  Dielectric  properties 

BaTi03  -  NaNb03  -  Nb02. 5  fine-grained  ceramics  are 
discussed  with  regard  to  solid  solution  formation.   The 
effects  of  CuO,  L&AIO3,  and  LaCz03  additions  to  the 
base  material  are  reported.  The  incorporation  of  Fe^*; 
Mg^"*",  and  Ll-»-  in  BaTlOa  -  Bao.  5Nb03  ceramics  is  dis- 
cussed and  the  effect  of  diese  ions  on  temperature  sta- 
bility of  capacitance  is  presented.   A  study  of  the  effect 

of  grain  size  on  the  dielectric  cinstant  of  pure  BaTiOo 
is  reported.   Finally,  electrical  properties  of  several 
MonolytMc  capacitors  are  given.  (Author)  (See  also 
PB-162  334) 
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AD-417  086 

Watkin- Johnson  Co.,  Palo  Alto,  Calil 
WIDE  BAND  ELECTRONICALLY  TUNABLE  FILTERS. 
Technical  note  no.  2,  1  Oct  62-31  Jan  63 
A.  W.  Shaw.  Feb  63,  20p 
COTtract  AF30(602)2625 
Rept.  no.  W-J63  609R10;  RADC-TE»-63-137 
Orrs$1.60 

ENSCRIPTORS:  •Waveguide  filters.  Broadband,  •Band 
pass  filters,.  Coaxial  filters.  Yttrium,  Iron,  Garnet, 
X  band,  K  band,  S  band.  Coaxial  cables,  Di$tortlon, 
Dielectrics 

Nfethods  of  improving  the  passbaixl  distortion  in  X-band 
and  Ku-band  YIG  filters  are  outlined.  Tests  at  both 
X-band  and  Ku-band  are  described.  A  wedge  loaded,  co- 
axial line  for  use  in  non- reciprocal  YIG  filters  at  L-, 
S-,  and  C-band  is  discussed  and  results  on  directivity  at 
S-band  are  given.   Work  on  a  band  reject  filter  at  X-band 
is  presented  along  with  plans  for  extensicn  of  the  same 

technique  to  L-,  S-,  and  C-band.  (Author)  (See  also 
AD-297  166) 

NASA-CR-25 

Westlnghouse  Electric  Corp. ,  Baltimore,  Md. 
ADDENDUM  REPORT  ON  ELBCTROMAGNFnC 
ATTTTUDE  CONTROL  SYSTEM  STUDY 
Mar  64,  159p 
Contract  NAS5-1728 
N64-18457 
GTS  $3.00 

DESCRIPFORS:  •Attitude  control  systems,  ♦Electro- 
magnetic properties. 


NASA-CR-24 

Westlnghouse  Electric  Corp. ,  Baltimore,  Md. 
ELECTROMAGNETIC  ATTITUDE  CONTROL  SYSTEM 
STUDY 
Mar  64,  167p 
Contract  NAS5-1728 
N64-18456 
OTS  $3.00 

DESCRIPTORS:  •Attitude  control  systems,  •Electro- 
magnetic properties. 

AD-428  907    repriced 

Westlnghouse  Electric  Corp. ,  Pittsburgh,  Pa. 
RESEARCH  ON  STORAGE  TARGCTS  FOR  CAMERA 
TUBES.   Final  rept. ,  Jul  62-Sep  63,  on  Electron 
Device  Technology 
A.  H.  Boerlo.   Jan  63,  27p 
Contract  AF33(657)8676 
RTD-TDR-63-4276;  N64-14961 
OTS  $0.75 

DESCRIPTORS:  •Cathode  ray  tube  screens.  Secondary 
emission.  Electrical  conductance.  Manufacturing 
methods.  Distortion,  •Camera  cubes,  Processing, 
Aluminum  compounda.  Oxides,  Potassium  compounds. 
Chlorides. 

An  applied  research  program  is  described  on  Secondary 
Electron  Conduction  (SEC)  targets.   The  techniques 
used  in  fabricating  the  SEC  layer.  Including  its  sup- 
porting member,  are  described  in  detail.  The  problems 


encountered  in  manu&cturing  and  handliag  are  reported 
and  the  necessary  precautions  outlined.  iSome  of  the 
more  frequently  occurring  defects,  like  target 
blemishes  and  crazing,  were  investigated;   As  a  result, 
a  satisfactory  contol  over  target  quality  was  achieved 
including  the  processing  of  complete  tuJMa,  (Authoi) 
(See  also  AD-407  904)  ^^ 


NASA-TN-D-2198 
Langley  Research  Center,  National  Aeronautics 
Space  Administration,  Langley  Station,  Va. 

EFFECTS  OF  MAGNETICALLY  INDUCED  EDDY 

CURRENT  TORQUES  ON  SPIN  MOmONS  OF  AN 

EARTH  SATELLTTE 

G.  Louis  Smldi.  Apr  64,  29p 

N64-18956 

OTS  $0.75 


Ordnance,  Missiles,  and  Satellite  Vehicles         DESCRIPTORS:  •Satellites  (Artificial),  •Torque, 


NASA-TN-D-2237 
Ames  Research  Center,  National  Aeroi^utics  and 
Space  Administration,  Moffett  Field,  C*llf. 
THEORETICAL  STUDY  OF  ORBITAL  ELEMENT  CON- 
TROL WTTH  POTENTIAL  APPUCATI0N5  TO  MANNED 
SPACE  MISSIONS 
James  C.  Howard.  Apr  64,  59p 
N64- 18957 
OTS  $1.50 


DESCRIPTORS:  Manned  spacecraft, 
•Space  navigation.  / 


Control,  Guidance, 


NASA-TN-D-2268 
Langley  Research  Center,  National  Aeronautics  and 
^Mce  Admlnlstratl(ni,  Langley  Station,  Va. 

PRELIMINARY  ANALYSIS  OF  A  SIMULATED 

METEOR  REENTRY  AT  9.8  MLOMETERS  PER 

SBCCND 

W.  a  Jewell  and  A.  R.  Wineman.   >^  64,  25p 

OTS  $0.75 

DESCRIPTORS:  •Meteors,  SImulatloni  •Re-entry 
vehicles.  ' 


PB-165  873  \ 

Army  Missile  Co.-nmand,  Redstone  Arsenal, 
Huntsvllle,  Ala. 
STRUCTURAL  RESPONSE  TO  MISSILE  THRUST. 
[PROCEEDINGS  OF  THE  ARMY  CONFBRENCE  ON 
DYNAMIC  BEHAVIOR  OF  MATERIALS  AND  STRUC- 
TURES, PAGES  506-515,  HELD  AT  SPRINGFIELD 
ARMORY,  MASSACHUSETTS,  SEPTEM3ER  26-28, 
1962] 

J.  N.  Crenshaw.   [1962]  lOp 
N63- 16626 
OTS   $1.10 

DESCRIFTC»S:  •Guided  missiles.  Structural 
properties.  Thrust,  Shock  (Mechanics),  Loading 
(Mechanics),  Mathematical  analysis,  Syipposia, 

A  method  for  the  evaluation  of  a  so-called  Dynamic 
Load  Factor  for  use  in  the  design  at  missile  structures 
is  presented.   In  die  general  case  one  of  the  major 
shocks  that  the  missile  experiences  is  a  result  of  the 
increase  of  the  thrust  vector  as  the  motor  is  ignited. 
Initially,  Investigatlan  develops  a  mathematical  model 
for  a  thrust  time  history  at  a  missile  mooor.  Com- 
parison of  this  theoretical  model  with  measured  firing 
test  results  is  shown.  Application  of  diriiBt  as  a  farcing 
function  on  a  single-mass  spring  model  is  accomplished. 
Using  the  ratio  of  a  natural  frequency  ctf  the  spring 
mass  to  the  frequency  of  the  farcing  function  as  a 
parameter,  the  response  of  the  vehicle  In  terms  of  a 
multiple  of  the  Instantaneously  Impressed  force  is 
defined.  (Author) 

NASA-TN-D-2189 

Langley  Research  Center,  National  Aeronautics. and 
Space  Administration,  Langley  Station,  Va. 
DESCRIPTION  OF  VEHICLE  SYSTEM  AND  FUGHT 
JESTS  OF  NINE  TRAILBLAZER  I  REti^rTRY  PHYSICS 
RESEARCH  VEHICLES  T 

WUllam  N.  Gardner,  Clarence  A.  Browii,  Jr. ,  Allen 
B.  Henning,  W.  Ray  Hook,  and  Reginald  R.  Lundstrom. 
Apr  64,  92p 
N64 -18730 
OTS  $2.25 

DESCRIPTORS:  •Re-entry  vehicles,  FUiiit  testings.  S-33 


NASA-TN-D-2072 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio 
LOW-THRUST  ORBIT  RAISING  IN  CONTINUOUS  SUN- 
LIGHT 

Dennis  W.  Brown.    Apr  64,    37p 
N64-18078 
OTS  $1.00 


DESCRIPTORS:  •Orbital  trajectories,;  Optimization. 


PB-165  872  I 

[Little  (Arthur  D.)  Inc. ,  Cambridge^  Kbss.  ] 
OPTICAL  PROPERTIES  OF  SATELLITE  SURFACE 
MATERIALS.   PART  I:  EFFECT  OF  SATELLITE 
ENVIRONMENT  ON  THE  EMISSIVITY  OF  MATERIALS. 
PART  lb  SPECTRAL  EMFTTANCE  Op  POLISHED 
STAINLESS  STEEL,   ALUMINUM,  AND  MAGNESIUM 
AT  SOOC  IN  THE  0.25-28.0  WAVELENGTH 

REGION.  Final  technloBl  summary  r^u 
L  Shnon,  Eleanor  Chaflee,  and  HenryH.  Blau,  Ir. 
Sep  61,  71p  /  -.  J 

Contract  DA19-020-ORD-48S7 
Rept.  no.  C-62081;  NP-11675 
OTS  $7. 60  \ 

DESCRIPTORS:  •Satellites  (Artlflclal),  Surface  area. 
Materials,  Metals,  Semiconductors,  Inorganic  com* 
pounds.  Optical  properties.  Space  environmental 
conditions.  Tests,  Stainless  steel.  Aluminum,  Magnesiu 
Magnesium.  1 

The  Impact  of  any,  or  all  of  the  types  of  particles  or 
radlaticm  found  in  space  can  alter  the  optical  properties 
d  various  materials  when  applied  in  a  sufficient  dose. 
The  effects  of  radiation  and  impact  damage  are  ex- 
amined for  three  groups  of  materials,  n£iely,  metals, 
secnlconduptors  and  inorganic  solids.  Presented  also  are 
die  results  of  an  experimental  study  of  the  spectral 
emlttance  of  polished  stainless  steel,  aluminum,  and 
magnesium  in  the  wavelength  range  0. 25-27. 0  microns,   *s,^ 
at  50°C.  ^  This  work  was  undertaken  for  the  purpose  of 
determining  the  changes  in  emission  properties  accom- 
panying varying  degrees  of  surface  roughness  of  the 
spedflc  samples  under  study.   (Author) 


NASA-TN^5-2157 
Marshall  Space  Flight  Center,  National  Aeronautics 
and  Space  Administration,  Huntsvllle,  Ala. 

LUNAR  MISSION  PERFORMANCE  ^VALUATION 

PROCEDURE  FOR  ORBFT-LAUNCHED  NUCLEAR 

VEHICLES 

Robert  E.  Austin  and  George  B.  Keams.   Apr  64,  5Sp 

N64-18955 

CTSJl.SO 

DBSCRIFTORS:  Lunar  satellites,  *Nuclear  propulsion. 


PB-165  319 

Naval  Ordnance  Lab. ,  WMte  Oak,  Md. 
SENSITIVITY  OF  EXPLOSIVES  IV.    THE  CORRELA- 
TION OF  THE  IMPACT  SENSITIVITY  OF  ORGANIC 
HIGH  EXPLOSIVES  WITH  THEIR  THERMAL  DECOM- 
POSITION RATES 
JcwephWencgrad.    30  S^  57,  17p 
NAVORD  rept.  no.  5730;  AD-146  047 
GTS  $1.60 

raSCRIPTORS:  •Explosive  materials,  Pyrolysls, 
Sensitivity,  Thermal  properties.  Impact  shocks 
Reaction  kinetics, 

Arrhenlus  parameters  for  the  kinetics  of  the  primary 
processes  in  the  tfiermal  decomposition  of  several  mol- 
ten, oi^nic,  high  explosives  axe  collectedL    Extrapola- 
tions of  these  rates  to  500°C  give  values  whose  log- 
arithms are  proportional  tio  logarldunic  Impact  sensi- 
tivities as  determined  for  these  explosives  by  the  BRL 
impact  test  at  NCXU    Alternatively,  the  temperatures  at 
which  these  decompositions  are  cnlcrilated  to  have  rates 
of  10*  ■sec"'^  are  fbinid  to  be  a  mcAiotonlc  function  of  Im- 
pact sensitivity.    TTieae  correlations  are  interpreted  to 
mean  that  a  single  jAyalo-chemical  quantity,  the  thermal 
decomposition  rate,  is  the  predominant  factor  controlling 
the  impact  sensitivity  of  hi^  explosives  and  to  give  firm 
support  to  the  hot  ^pot  theory  d  Impact  initiation. 
(Author) 


N64-18500 
Physical  Science  Lab. ,  New  Mexico  State  Univ.  [of 
Agriculture,  Engineering,  and  Science,  ]  University 
Park. 

MODIFICATIONS  TO  THE  FIELD  WIND  WEIOHTING 

AND  IMPACT  PREDICTION  PROCHXJRB  FOR 

UNGUIDED  ROCKKTS 

Keith  Hennigh.    3  Dec  63,  51p 

Contract  NAS5-3318 

Technical  memo  X-51579;  X-671 -63-270 

ors  $5u6n 

DESCRIFTORS:  *Rocket8,  *Impact  prediction,  *Wl2id. 


AD7423  169 

RCA  Defaoae  Blectrooic  Products,  Princeton,  N.  ]. 
RESEARCH  TO  COMPILE  UNPUBLISHED  SPACE 
MATERULS  D^ORMATION  PERTAINING  TO  RCA 
SPACE  CAPSULE  PROGRAM.    Kept,  on  Data  Collection 
and  Correlation 
A.  W.  BatcUar.    Oct  63,  lOOp 
Contract  AF33(657)888I 
ASD-TDR-63-265 
ors  $Z  25 


DBSCRHTORS:  *SateUltes  (Artificial),  *Space  capsules, 
•Materials,  Plastics,  Silicones,  Rubber  coatings, 
Metals,  *  Reviews. 

This  report  includes  a  compilation  of  monographs  on 
"Metals  and  Coatings"  and  "Bondings  and  Encapsula- 
tions, "  and  a  "Materials  Summary.  "  The  materials 
information  presented  refers  to  the  resins,  silicone 
r^ber  compounds,  surface  coatings,  and  metals  that 
were  used  on  TIROS  I,  II,  m,  and  IV.    Each  of  the 
materials  is  described  In  detail  including  such  Infbnna- 
tlon  as  physical  properties,  electrical  properties, 
formulations,  procedures  for  mixing,  uses,  preparation 
of  surfaces,  application  of  mixtures,  cure  cycles,  and 
the  mediods  of  testing  used  to  determine  all  values. 
(Authoi) 


Sanitation  and  Safety  Engineering 

AD-434  115  repriced 

Northwestern  Technological  Inst. ,  Evanston,  111. 
COMBUSTION  OF  HUMAN  WASTE  AND  PRODUCT 
RECOVERY 

J.  E.  Quon,  W.  O.  Pipes,  and  J.  A.  Logan.   Oct  63,  lOp 
Contract  AF41(657)383 
AAL-TN-62-16 
OTS  $0.50 

DESCRIPTORS:  •Wastes  (Sanitary  engineering), 
Humans,  Combustion,  Recovery,  Algae,  Kinetic  theory. 
Temperature,  •Closed  ecological  systems.  Carbon, 
Oxidation. 

The  kinetics  of  combustion  of  volatilized  wastes  was 
studied.    A  new  method  of  CO2  analysis  was  tried  and 
proved  more  satisfactory  than  the  Orsat  Apparatus. 
The  new  method  employs  the  chemical  reaction: 
Ba(0H)2*"  C02»  BaC03-^H20.  The  amount  of  Ba(0H)2 
which  reacts  with  CO2  la  determined  by  back  filtration 
with  oxalic  acid,  using  pbenolphthalein  as  the  indicator. 
An  exhaust  system  was  Installed  to  remove  the  health 
hazard  and  reduce  the  nuisance  conditions  which  existed 
when  the  combustion  chamber  Is  nonoperatlve 
or  operating  at  low  efficiency.    It  is  anticipated  to 
obtain  data  on  the  kinetics  erf  volatilization  erf  human 
wastes  with  the  combustion  chamber  functioning  over  a 
wide  range  erf  efficiencies.   The  information  obtained 
will  enable  prediction  of  needed  capacity  (size)  for  any 
specified  loading,  operating  conditions  and  efficiency. 
The  data  obtained  to  date  on  the  kinetics  have  served 
only  to  delineate  the  desirable  operating  conditions 
which  will  yield  meaningful  results.  (Author) 


AD-434  081 '    rqnrlced 

Northwestern  Technological  Inst. ,  Evanston,  111. 
GROSS  CHEMICAL  CHANGE  OF  HUMAN  WASTE 
UNDERGCHNG  THERMAL  DEC(»4POSmON 
J.  B.  Qutm,  W.  O.  Pipes,  and  J.  A.  Logan.   Oct  63,  lip 
Contract  AF41(6S7)383 
AAL-TN-62-13 
ors  $0.  .'50 

DESCRnrORS:  *  Wastes  ^anltary  engineering), 
•Sewage,  Degradation,  Combustion,  Combustion  pro- 
ducts. Gas  analysis.  Algae,  Heat,  Carbco,  •Closed 
ecological  sjrstems. 


S-34 


ORNL-3563 

Oak  Ridge  National  Lab. ,  Tenn. 
THE  EFFECT  OF  THE  "TENDENCY  it)  REPORT 
INJURIES"  ON  MINOR  ACCIDENT  STATISTLCS:  A 
FOLLOW-UP  STUDY  I' 

J.  E.  Sexgent.  Master's  thesis.  Fdt)  64,  '$7p 
Contract  W7406-ei«-26 
OTS  $1.50 

ORNL-3513  '  \ 

Oak  Ridge  NMooal  Lab. ,  Tenn. 
MEASUREMENTS  OF  RADIATION  INTENSITIES  IN 
VERTICAL  CONCRFTE-LINED  HOLES  AND  AN 
ADJOINING  TUNNEL  AT  THE  TOWER  SHIELDING 
FACILirY  1 

V.  R.  Cain,  C.  B.  Clifford,  and  L.  B.  Holland. 
Mar  64,  Sdp 


Contracts  W7405-eng-26,  AF(04-694)62-|l 
62-145  " 

ORNL-TM-285 
OTS  $2.00 


andOCD-OS- 


Ship  Building 

PB-181  675 

Booz-AUen  AppUed  Research.  Inc.,  Bck^ieBda,  Md. 
THE  SURFACE  EFFECT  SHIP  IN  THE  AMERICAN 
MERCHANT  MARINE.  Summary  rept. ,  part  I  on  An 
Economic  Feasibility  Study  of  the  100-Ton  MARAD 
Surface  Effect  Ship.   Nov  63,   105p 
Contract  MA-3232 
OTS  $2.50  / 

DESCRIPTORS:  •Ships  (NonmlUtary),  •Merchant  ships, 
•Marine  surface  propulsion,  •Ground  effect  machines. 
Feasibility  studies,  Ranges  (Distance),  ♦Economics, 
Costs,  •Water  traffic,  Meteorological  parameters. 
Water  waves,  •Transportation,  MathemtUcal  models, 

A  summary  is  given  of  an  economic  feasibility  study  of 
the  100-ton  MARAD  surface  effect  ship  designed  for  the 
Maritime  Administration.  An  evaluation  was  made  to 
determine  the  contribution  that  the  ship  can  make  to  the 
Merchant  Marine  and  determination  was  made  of  the 
conditions  under  which  proflttble  operating  conditions 
can  be  expeaed.  The  work  involved  analysis  of  current 
and  forecast  traffic  patterns  on  a  world  wide  basis, 
development  of  environmental  criteria,  determination 
of  performance  and  cost  characteristics  of  the  craft, 
and  construaion  erf  a  mathematical  detenjiinistic  model 
representing  the  overall  problem. 

PB-181  676 

Booz-Allen  Applied  Research.  Inc. .  Bethesda,  Md. 
THE  SURFACE  EFFECT  SHIP  IN  THE  AMERICAN 
MERCHANT  MARINE.  Final  rept. ,  pare  I  on  An 
Economic  Feasibility  Study  of  the  100  Tott  MARAD 
Surface  Effect  Ship.  Nov  63,  279p 
Contract  MA-3232 
OTS  $4. 00 

DESCRIPTORS:  •Ships  (NonmlUtary),  •I^terchant  ships, 
•Marine  surface  propulsion,  •Ground  eflbct  machines. 
Feasibility  studies.  Performance,  •Tranpportation, 
•Economics,  Mathematical  models.  Costs,  Meteorologi- 
cal parameters.  Water  waves,  •Water  tjafflc.  Inland 
waterways 


The  report  presents  the  performance  and  operating 
characteristics  of  die  SES  against  a  background  of  inter- 
island,  coastal,  and  inlimd  waterway  route  data  covering 
existing  transpormtlon  systems,  commodities  carried, 
and  the  limitations  due  to  the  operational  environment. 
The  technique  used  in  establishing  the  feasibility  and 
operating  economics  follows  the  methodologies  used  in 
analyzing  the  cost-effectiveness  of  military  weapon  sys- 
tems. First,  routes,  widiln  the  range  capability  of  the 
SES,  were  established  and  specific  environmental  data 
obtained  for  each  route.  Second,  the  performance  and 
cost  characteristics  were  evaluated  and  a  number  of 
parametric  functions  defined,  so  that  an  economic 
"model"  of  the  operation  of  the  SES  could  be  prxsgram- 
med  tor  a  CDC  160-A  computer.  Results  of  this  program 
were  compared  with  the  most  promising  routes  having 
certain  well-defined  characteristics  with  respect  to 
actual  route  limitations,  so  that  realistic  direct  operat- 
ing costs  (DOC)  could  be  established  for  a  comparison 
with  other  means  of  transportation.  (Author)  (See  also 
PB-181  675) 

PB-181  677 

B«a-Allen  AppUed  Research.  Inc.,  Bethesda.  Md. 
TJffi  ajRFACE  EFFECJr  SHIP  IN  TOE  AMERICAN 
MERCHAhTT  MARINE.  Final  rept. .  part  U  on  The 
Technioal  and  Economic  FeaslblUty  Study  of  a  Nuclear 
Powered  Surface  Effect  Ship.  Jan  64,  124p 
Contract  MA-3232 
OTS  $2.  75 

DBSCRffTORS:  •Ships  (NonmlUtary),  •Merchant  ships, 
•Ground  effect  machines,  •Marine  surface  propulsion. 
Ktorlne  nuclear  propulsion,  •Nuclear-powered  vessels. 
Design,  Nuclear  power  plants,  •Gas -cooled  reactors, 
•Liquid  metal  cooled  reactors.  FeaslblUty  studies. 
Meteorological  parameters.  Water  waves,  •Transporta- 
tion, •Economics,  Costs,  Ship  structural  components. 
Mechanical  properties.  # 

TTie  role  of  the  nuclear  powered  suifece  effect  ship  In 
the  American  Merchant  Marine  Is  reviewed  against  its 
capability  to  provide  unlimited  range  andhi^-speed 
services  that  could  help  in  regaining  the  trafllc  lost  to 
other  forma  of  transportation.   The  most  Important 
slpgle  item  analyzed  In  this  study  is  the  nuclear  power 
plant  and  the  ancillary  hardware.   The  study  finds  that 
nuclear  power  plants  suitable  fbr  surface  effect  ships 
ate  not  immediately  available,  but  that  technologyerists 
as  a  result  of  the  aircraft  nuclear  power  programs  which 
can  be  appUed  to  the  development  of  plants  having  a  spe- 
cific Wright  of  20  pounds  per  shaft  horsepower  or  less. 
One  of  these  reactors,  a  gas-cooled  reactor,  is  pres- 
ently being  considered  for  marine  use  in  conjunction 
with  a  steam  cycle  power  plant,  and  could  also  be  used 
^  gas  cycle  compwients.   Another  type  of  r«hctor,  the 
sodium  cooled  reactor,  is  also  suitable  for  use  with  gas 
cycle  components,  but  informatlan  was  not  available 
during  the  study  to  permit  appraisal  of  its  relative 
merits.  (Author)  (See  also  PB-181  676) 

PB-181  678 

Booz-AUen  AppUed  Research.  Inc. .  BeAesda.  Md 
™  SURFACE  EFFECT  SHIP  IN  THE  AMERICAN 
MERCHANT  MARINE.  Final  rept. .  part  ffl  on  Com- 
parative Performance  and  Cost  Charaaerlstlcs  for 
Four  Types  of  Surface  Effect  Ships.   Tan  6t,  50o 
Contract  MA-3232  ^ 

OTS  $1.25 


S-35 


DESCRIITORS:  •Ships  (Nooinilitary),  •Merchant  ships, 
•Marine  surface  prc^wlsion,  •Groimd  effect  machines,^ 
•Nuclear  powered  vessels.  Airfoils,  Ducted  fans, 
FeaslWlity  studies.  Performance,  Power,  Machinery, 
Ship  auxiliary  equipment.  Ship  structural  components, 
Wei^t,  •Transportation,  *Economics,  Costs, 

Comparisons  are  given  of  performance  requirements, 
power  requirements,  machinery  weight,  equipment 
weight,  structural  weight,  and  costs  and  other  eccmomic 
characteristics  d  the  following  surface  effea  ships: 
MARAD  channel  flow  SES;  nuclear -powered  annular  jet 
SES;  chemically-powered  annular  jet  SES;  airfolx 
type  SES.  (See  also  PB-181  677) 

OTSSB-529 

Office  of  Technical  Services,  Dept.  of  Commerce, 

Washington,  D.  C. 
HYDROFOIL  BOATS.    Dec  63,    8p 
OTS  Selective  BibUography  SB-529  ,; 

OTS$0.10 

DESCRIPTORS:  •Ships,  Boats,  •Hydrofoil  boats,     J^ 
•Bibliographies.  S 

Lists  58  references  to  reports  and  translations  added 
to  the  OTS  collection  throu^  December  1963.  Includes 
rejxjrts  and  translations  on:  various  kinds  of  hydrofoil 
craft,  including  passenger  boats,  sea-cruising  cutter, 
smoke-laying  craft,  missile  range  patrol  boat;  hydrody- 
namlc  characteristics;  special  gas  turbine  engine  for 
ships  fitted  with  hydrofoils;  motions  in  smooth  water,  in 
regular  waves,  in  irregular  seas;  economic  feasibility. 
concern  are  penetrations,  closure  attachment,  frame 
attachment,  cylinder  joints,  and  machinery-equipment 
installation  syid  anachment.    (Author) 

AD-405  551 

Thompson  (H.  I. )  Fiber  Glass  Co. ,  Gardena,  Calif, 
INVESTIGATION  OF  STRUCTURAL  PROBLEMS  WITH 
FILAMENT  WOUND  DEEP  SUBMERSIBLES.  Quarterly 
rept.  no.  1,  17  Jan- 16  Apr  63 
N.  Myers  and  G.  Lee.    Apr  63,  124p 
Contract  NObs -88351 

onrs$io.io 

DESCRIPTORS:  •Submarine  hulls.  Submarine  models, 
•Filament  wound  construction,  •Stiffened  cj^inders. 
Hemispherical  shells,  •Glass  textiles.  Theory,  Measure 
ment.  Configuration,  Seals  (Stoppers),  Test  facilities. 
Hydrostatics,  Fatigue  (Mechanics),  Mathematical  analy 
sis.  Manufacturing  methods.  Test  methods.  Thickness, 
Joints,  High-pressure  research,  Equations,  Structural 
properties,  Presses. 

MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 

Engines  and  Propulsion  Systems 

ANL-6802 

Argonne  National  Lab. ,  111. 
AMU-ANL  CONFERENCE  ON  DIRECT  ENERGY  CON- 
VERSIC»J,   NOVEMBER  4-5,  1963.    Dec  63,  190p 
Contract  W31-109-eng-38 
OTS  $2. 75 


N64- 18216 
Jet  Propulsia-i  Lab.,  Calif.  Inst.  c*Tech.7\ 
Pasadena.  Y 

ELECTRICAL  PROTULSION  REQUIREMENTS  FOR 

PLANETARY  AND  INTERPLANETARY  SPACECRAFT 

John  W.  Stearns.    1  Mar  64,    13p 

Coiaraa  NAS7-100 

Technical  rept.  no.  32-403;  NASA  CR -53531 

onrs  $1.60 

[^SCRIFTCWS:  •Electric  propulaia-i,  •Spacecraft, 


PB-I65  338 

Rohm  and  Haas  Co. ,  Huntsvllle,  Ala. 
ENGINEERING  RESEARCH.  Quarterly  progress  rept. 
no.  23,  15  Sep-15  Dec  60 

H.  T.  Downing,  R.  M.  Sanders,  J.  D.  Clem,  Jr., 
P.  G.  Norrls,  and  C.  E.  Thies.  20  Mar  61,  29p 
Contracts  DA01-021-ORD-5135  and  DAOl -021 -ORD- 
11878 

Rept.  no.  P-60-23;  AD-253  319 
OTS  $2. 60 

DESCRIPTORS:  •Rocket  motor  nozzles,  Graphite, 
Flienolic  plastics,  •Rocket  motors  (Solid  propellant), 
Solid  rocket  propeUants,  Tests,  Cermets,  Molybdenum, 
Silicon  compounds.  Nitrides,  Tungsten  alloys.  Alumi- 
num alloys.  Dioxides,  Erosion,  Test  equipment. 
Materials 

Standardized  tests  were  made  to  evaluate  a  variety  of 
rocket  nozzle  throat  insert  and  expansion  cone  materials. 
The  materials  were  tested  for  approximately  9  sec  with 
a  high -energy,  aluminized,  solid  propellant.  Nozzle 
throat  insert  materials  tested  included  graphite,  mol^- 
denum,  tungsten -aluminum  oxide  cermet,  tungsten - 
beryllium  oxide  cermet,  fused  silica,  and  silicon- 
nitride -bonded  silicon  carbide.  Expansion  cone  ceramics 
(fused  silica  and  silicon -nitride -bonded  silicon  carbide) 
and  reinforced  plastic  compositions  (primarily  phenol- 
ics  with  a  variety  of  filler  materials)  were  evaluated.  A 
method  of  estimating  the  instantaneous  nozzle  throat 
area  at  any  time  during  tesdng  was  developed  allowing 
nozzle  erosion  rates  to  be  estimated.   Tests  indicated 
that  the  erosion  resistance  of  graphite  throat  inserts  in- 
creased with  increai^g  density.  Among  the  reinforced 
plastic  expansion  cone'inaterlals,  the  grai^te  cloth- 
phenollcs  and  silica  glass -phenolics  were  the  most 
erosion  resistant.   An  investigation  was  made  of  mate- 
rial, sealing,,  and  rotaticnal  problems  associated  with  a 
thrust  vector  control  system  utilizing  four-  rotating 
nozzle.  (Author) 


N64-17675 

Sperry  Gyroscope  Co. ,  Great  Neck,  N.  Y. 
ROCKET  ENGINE  ANALYZER  AND  DECISION 
INSTRUMENTATION  (READl)  INVESnGATI(»I.   Final 
repc ,  Phase  n 

E.  S.  JoUne,  R.  L.  Smith,  D.  P.  Blowney,  J.  J.  Best, 
and  J.  Harrison.   Dec  63,  300p 
Contract  NAS8-4003 

Rept.  no.  HB-9221-0035;  NASA  CR-55842 
OTS  $18. 50 

DESCRIPTORS:  •Rocket  motors.  Rocket  propulsion, 
^fTest  equipment  (Electronics). 


% 


Machine  Parts  and  Mechanisms 

AD-425  220  || 

Mechanical  Technology,  Inc. ,  Latham,  N.  Y. 
EXPERIMENTS  ON  A  PARTIAL  ARC  SfiLF- ACTING 
GAS  JOURNAL  BEARING 
Martin  W.  Eusepl.    Nov  63,    34p 
Contract  Nonr- 3730(00) 
Technical  rept.  no.  MTI  63TR50 
OTS  $1.00 

DESCRIPTORS:  •Bearings,  •Journal  beamings,  •Lubrica- 
tion, •Gas  bearings.  Mechanical  propertlies.  Perform- 
ance (Engineering).  TT 

Operational  characteristics  of  a  rotor  when  supported  on 
self-acting,  gas-lubricated  journal  bearings  are  re- 
ported.   Experimental  results  for  the  evaluation  of 
several  parametric  changes  are  noted.    Some  of  these 
parameters  included  in  the  investigation  are:  elevated 
ambient  pressure  up  to  500  psig;  clearancse  ratio;  length 
to  diameter  ratio;  bearing  load;  bearing  orientation. 
(Author) 


MATERIALS 


N64-17591  ^ 

National  Beryllia  Corp.,  Haskell,  N.  J. 
RESEARCH  ON  LOW-DENSITY  THERMAL  INSULA- 
TION MATERIALS  FOR  USE  ABOVE  3000°?. 
Quarterly  status  rept.  no.  7,  1  Oct-31  Dec  63 
K.  H.  Styhr.   [19641  23p 
Coatraa  NASr-99 
NASA  CR -53201 
OTS  $2.60 

DESCRnTGRS:  •Tbermal  Insulation 


AD- 425  889 

(New  York]  State  Coll.  of  Forestry  Syrituse  Univ. 
E«SIGN  CRITERIA  FOR  WOOD  LAMINATES  IN 
FLEXURE  FOR  MARINE  USE.  Final  rek*. 
R.  E.  Pentoney.    Oct  63,    186p 
Contract  NObs-78605 
OTS  $3.00 

DESCRIPTORS:  •Wood,  •Laminates,  •Plywood.  Me- 
chanical properties.  Rupture,  Elasticity,  Strength, 
•Ship  structural  components.  Design. 

The  study  is  intended  to  provide  a  further  basis  for  as- 
signment of  design  criteria  for  laminates  manufactured 
from  coast  type  Douglas -fir  and  from  Appalachian  wlilte 
oak  wood.  Emphasis  is  given  to  laminates  containing 
knots  and  knot  holes  and  to  laminates  containing  grain 
deviations  on  one  and  on  two  faces.  The  effects  of  knots 
and  knot  holes  and  their  locations  relative  to  the  width  of 
the  laminate  are  separated.    Flat  and  veitlcal  grain 


AD-425  215  . 

Textile  Research  Inst. ,  Princeton,  N.  J. 
RESILENCE  OF  FIBERS.    Final  rept.,  1  Apr50-May63 
Dillon.  J.  H.    11  Dec  63,  lOp 
Contract  Nonr  09000,  Nonr  09001,  and  Nonr-374.  T.  O.  1 

DESCRIPTORS:  •Fibers,  Mechanical  properties, 
•Elasticity,  •Bibliographies. 

A  bibliography  of  the  28  Technical  Reports  and  49 
published  papers  generated  under  the  contracts. 


Ceramics  and  Refractories 

PS- 165  334 

firr  Research  Inst.  ]  Chicago,  111. 
RADIATION  SENSITIVE  GLASSES.  Quarterly  rept. 

DO.   2 

f  /i?*®^"^^-  ^-  Humphreys.   15  Jan  53,  declassi- 
fied 22  Apr  58,  SSp 

Contract  DA36-(!)39-8c- 15528 
Proj.  no.  90-12i8A;  AD-1739 
OTS  $8.10 

DESCRIFrORS:  •Glass,  Radiation  damage,  Senaitivity, 
Tellurium,  Lead  con^xjund.  Chemical  analysis. 
Ceramic  materials, 

i 

Progress  is  fepcjrted  along  the  lines  of  establishing  in 
more  deull  the  Influence  of  order  in  glass  networks  on 
radiation  sensitivity.  A  quantitative  theory  of  flie 
energy  transfer  piechanism  is  evolved  and  critical  testa 
on  its  vaUdlty  are  designed.  Researdi  is  reported  on 
tellurium-containing  glass  in  an  attempt  to  establish 
validity  d  the  weak  network  hypothesis  as  previously 
described.  ' 

PB-165  335 

[ITT  Research  Inst.  ]  Chicago,  111. 
RADIATION  SENSITIVE  GLASSES.  Quarterly  rept. 
no.  3 

L.  Reiffel  and  R.  F.  Humphreys.    10  Mar  53, 
declassified  28  Aug  59,  53p  / 

Proj.  no.  A  031-4;  AD-9426 
OTS  $5.60 

DESCRIPrORS:  •Glass,  Radiation  damage.  Heat 
treatment.  Structural  properties.  Sensitivity,  Color 
centers,  •Ceramic  materials,  Oiemical  analysis, 

See  also  PB-ieS  334 


laminations  are  included  in  the  studies  of 
laminates.    (Author) 
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PB-165  336  t 

[nT  Research  Inst.  ]  Chicago,  lU. 
RADIATION  SENSITIVE  GLASSES.  Quarterly  rept. 
no.  4,  1  Mar-l  Jun  53 

D.  Kazen,  L.  Reiffel,  andR.  F.  Humphreys.   10  Jul  53. 
Oouglas-fir  declassified  21  Oct  59,  21p 

Contract  DA  36 -039 -sc- 15528 
Proj.  no.  A  031-4;  AD-16  150 
OTS  $2.60 

C«SCRIPTC»S:  •Glass,  Radiation  damage.  Heat 
treatment,  X-ray  diffraction  analysis,  Reduction         ^ 
(Chemistry),  Chemical  analysis.  Barium,  Boron, 
Carbon,  Sensitivity, 


S-37 


ResultB  off  heat-treatment  and  x-ray  diffraction  studies 
with  K-48rtype  glass  confirmed  earlier  results  <£  order- 
ing experiments.  Experiments  with  BC-2  glasses  indi- 
cated that  similar  effects  were  produced  by  a  reduction 
in  the  alkali-ion  content  of  Ba -crown  glasses.   (DDC 
abstract)  (See  also  FB-16S  335) 

i 

AD-425  0eO  >        i^ 

Illinois  Univ. ,  TJrijana. 
THE  H'FECrS  OF  HEATING  ON  THE  ROOM  TEM- 
PERATURE STUENGTH  OF  PRISTINE  E-<XASS  RODS 
N.  M.  Cameron.  Nov  63,  45p 
Contract  Nonr- 2947(02)  (X)  / 

TJlAM  rept.  no.  252 
OTS$1.25 

DESCRIPTORS:  •Glass,  Rods,  Strength,  Thermal  prop- 
erties, Microstructure,  Electron  microscopy 

The  Influence  of  temperature  on  die  room  temperature 
strength  of  E -glass  rods  was  studied.   Groups  of  rods 
were  heated  In  air  at  various  temperatures  in  the  range 
from  160OF  to  1100°F.   The  strength  versus  temperature 
reladcm  was  found  to  be  qualitatively  similar  to  that  de- 
termined for  E-glass  fibres.    Light  and  dectrcm  micro- 
graphs were  made  of  the  rod  surface  after  various  treat- 
ments.  It  is  suggested  that  the  most  likely  reason  for  the 
•  strength  decrease,  observed  aftes  heating,  is  an  order- 
ing or  devitrification  at  the  rod  surface.  (Author) 

AD-423  686  • 

Laboratory  for  Insulation  Research,  Mass.  Inst,  of 

Tech.,  Cambridge. 
ESELECTRIC  CONSTANT  AND  LOSS  MEASUREMENTS 
OF  HIGH -TEMPERATURE  MATERIALS 
W.  B.  WestphaL  Oct  63,  87p 
Contract  AF33(616)8353  t 

[Technical  rept.  no.  182];  N64-128U 
OTS$2.25 

DESCRIFTORS:  •Microwave  equipment,  *Refraaory 
materials,  ♦Dielectrics,  Alumlnuna  compounds.  Chrom- 
ium compounds.  Magnesium  con^jouqds,  Lantanum 
compounds.  Yttrium  compoundSi-Bi^jdllum  compounds, 
Tantalum  compounds.  Thorium  com|)ibu]}ds.  Boron  com- 
pounds. Oxides,  SlUcates,  Nitrides,  Cilass,  Dielectric 
properties 

Measurement  techniques  for  die  frequency  range  10^  to 
about  2. 5x10^0  are  discussed  for  temperatures  to 
1650OC.   These  include  the  use  trf  bridges,  resonant 
circuits,  standing -va^methods,  and  resonant  cavities. 
Data  on  crystals  of  IVl^D^  Cr203.  MgO,  LaAlOa, 
Y2O3;  on  muWcrystalllne  bodies  of  AI2O3,  BeO,  MgO, 
Mg2Si04,  Ta205,  ThO;  On  glass  ceramics,  silica  glass, 
and  BN  are  presented  ovex.  smaller  temperature  and 
frequency  raqges.  Pyxolidc  BN  has  a  low  loss  tangent 
(0.0(X)4  at  1375%,  4.8x10^  cps)  and  a  low  temperature 
coefficient  of  dleledBbc  constant.   Some  aluminas  and 
silicas  exhibit  loe'fiangents  of  ca.  0. 0006  at  lOOOPc  in 
the  microwave  region.  Microwave  losses  are  due  partly 
to  the  charge  transfer  responsible  for  low -frequency 
conductivity  and  to  the  vibration  spectra  of  infrared  ab- 
sorpdon.   Both  losses  are  increased  by  the  addition  of     < 
imfNirities.  (Author)  ^. 


Plastics 

AD-423  389 

Feltman  Research  Labs. ,  Plcadnny  Arsenal,  Dover, 

N.  J. 
INSPECTION  OF  THICK  POLYETHYLENE  SECTION 
BY  RADIOGRAPHY  AND  FLUOROSCOPY 
James  Begley.  Oct  63,  15p 
Technical  memo.  1145;  N64-12344 
OTS$a50 

EBESCRIPTORS:  •Pdyethyleoe  plastics.  Boron,  •Jton- 
destructive  testing,  •X-ray  photography.  Radiography, 
Fluoroscopes,  Shielding 

A  12  inch  x  12  inch  x  1 1/2  inch  penetrameter  was  made 
from  high-density  pdlyettiylene  containing  less  than  10^ 
amorphous  boron.   Fourteen  other  blocks  of  the  same 
dimensions  and  material  were  fabricated;  these  blocks 
were  void -free.   The  total  thickness  of  the  test  speci- 
men was  22  1/2  inches,  including  the  penetrameter.  A 
series  of  tests  was  run  to  determine  the  detectability  of 
various  size  voids  through  different  thicknesses  of 
materlaL  Test  results  showed  that,  using  a  cobalt-60 
source,  voids  1/2  inch  long  x  1/8  inch  deep  were  de- 
tectable through  the  entire  22  1/2  inches  of  borated 
polyethylene.   In  an  attempt  to  use  a  similar  technique 
as  a  rapid  scanning  process,  x-ray  equipment  (150  kv) 
was  teamed  with  image  intensification  on  a  fluoroscopic 
screen.  The  smallest  void  detectable  through  12  inches 
of  polyeth^ene  was  1/4  inch  long  by  1/2  Inch  deep. 
(Author) 


AD-425  079 

Frlck  Chemical  Lab. ,  Princeton  Univ. ,  N.  J. 
VISCOELASTIC  PROPERTIES  OF  STYRENE- 
ACENAPHTHLYENE  COPOLYMERS  IN  THE  TRANSI- 
TION REGION  ^ 
R.  J.  Schaffhauser,  M.  C.  Shen,  and  A.  V.  Tobolsky. 
Nov  63,  21p 

Contract  Nonr-1858(07)  ' 

CNR  Technical  rept   RLT-66;  N64-12817 
OrS  $0.75 

DESCRHTORS:  •Styrene  plastics,  Polycycllc  com- 
pounds, Copolymerlzation,  •Polymers,  Elasticity, 
Viscosity,  Thermal  properties. 

A  series  of  sytene-acenaphthylene  copolymers  was 
prepared  by  thermal  polymerization.   Homogeneous 
samples  were  obtained  except  for  those  compositions 
where  the  initial  concentration  of  styrene  monomer  was 
40  to  60  mole  per  cent.  Master  curves  and  charac- 
teristic viscoelastic  parameters  were  obtained  for  tiie 
homogeneous  copolymers.   The  plot  at  T_  veraus 

copolymer  composition  yielded  a  linear  relationsUpi 
(Authoi)  '- 


MATF1EMATICS 
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ANL-6820 
Argonne  National  Lab. ,  111. 

ASYMPTOTIC  SOLUTIONS  TO  COMPOliJKD  DECISION 

PROBLEMS 

John  R.  Van  Ryzln.  Doctoral  thesis.  Fab  64.  lOlD 

Contract  W31-109-eng-38 

OTS$2.25 

PB-165  321 

[Ballistic  Research  Labs. ,  Aberdeen  P  t  ovlng  Ground, 

Md.  J  I 

CALCULATION  OF  ENGAGEMENT  KILL  PROBABILITY 
WHEN  THE  AIMING  ERRORS  OF  THE  ROUND  FIRED 
IN  THE  ENGAGEMENT  ARE  NOT  INDEPENDENT 
PAPER  PRESENTED  AT  FIRE  CONTROrcONFERENCE 
(NO.  2),  MARCH  1955  V 

H.  L.  Merrltt  and  F.  G.  King.    [19551 1%) 
OTS$1,60  jT 

DESCRIPTORS:  •AppUed  matiiematlcs,  firmed  forces 
operations.  Warfare,  Mathematical  models,  •Gunnery, 
Effectiveness.  •Kill  probablUties,  Optlmtzadon,  Targets. 
Fire  control  systems. 

■  •  '4  ^  ■ 

AD- 280  119    ; 

Columbia  Univ. ,  New  York.    School  of  Engineering. 
RESEARCH  ON  TECHNICAL  APPUCATIONS  OF  EX- 
TREME VALUES.    Final  rept. 
Sebastian  B.  Littauer  and  Emll  J.  Gumbe  U    1  Apr  62, 
31  p 

Contract  DA30-069-ORD-1061 
AROD  no.  1716:17;  N62-11663 
OTS$3.60 


AD-413  128 

^^f^l^^eaich  Lab.  (6570th),  Aerospace 

Medical  Dlv. ,  LackUnd  AFB,  Tex. 
APPLIED  MULTIPLE  LINEAR  REGRESSION 
R^^  A.  Bottenberg  and  Joe  H.  Ward,  Jr.  Mir  63, 

PRL-TDR-63-6 
OTS  $2.75 

^!^^r^^L  *^^^  m-thematics.  •Psychometrlcs. 
Deslpi.  •Combinatorial  analysis.  Statistical  analysis. 
•Matiiematical  predlaion,  •Statistical  tests,"  Sd- 

'•SwxTiX:  •^^^^  "^^'  *^-^-  -"^y«^«. 

This  volume  develops  the  application  of  multiple  linear 
regression  as  a  general  approach  to  tiie  formulation  and 
analysl^s  of  research  problems.  The  approach,  while    . 
powerful,  is  direa  and  conceptually  simple,  less  re- 
strictive than  multivariate  correlation  techniques    and 

?Sativ?^!S?l!"'^°'^'?«  blnary.coded  Information. 
8CI^«    tEI^^^  ""*  ^«^^y  fr°™  *e  behavioral 
aclem^s.  The  chapters  cover:  Introdualon  to  vemtr- 
formulation  of  problems  with  categorlS  wd  c^^^s 

feas  obtained  in  presence  of  concomitant  varfSf 
^a^  appUcations  of  the  general  regres8i«      ' 


DESCRIPTORS:  •  AppUed  mathematics,  •Skatistical  analy- 
sis. Theory,  Complex  variables,  •Distribution  theory. 
Materials,  •Fatigue  (Mechanics),  •Strentth,  •Hydrology, 

The  primary  applications  of  tiie  statistical'  theory  of  ex- 
treme values  have  been  to  tnreaklng  streng^  and  fatigue 
erf  materials.    Other  applications  have  been  made  to  hy- 
drology.   In  order,  however,  to  provide  the  techniques 
which  were  effective  in  tiiese  applications  it  was  neces- 
sary to  conduct  research  in  general  statistical  theory  as 
weU  as  in  the  statistical  rtieory  of  extreme  values.  These 
researches  are  summarized  in  the  report.  (Author) 
(See  also  AD-256  977)  \~«nw; 


ORNL-3567 

Oak  Ridge  National  Lab. ,  Tenn. 
MATHEMATICS  DIVISION  ANNUAL  PROGRESS 
REPORT  FOR  PERIOD  ENDING  DECEMBER  31,  1963. 
Mar  64,  59p 
Contract  W7405-ei%-26 
OTS  $1. 50 


ORNL-3583 

Oak  Ridge  htational  Lab. ,  Tenn. 
A  NOTE  ON  IMPORTANCE  FUNCTIONS  FOR  THE 
SHIELDING  OF  MANNED  SPACE  VmiCLES 
R.  G.  Alsmiller,  Jr.  Mar  64,  29p 
Contract  W7405-eng-26 
NASA  Order  nos.  T-7632  and  R-104 
OTS  $0.75 


>-^ 


N64-17584 

A^tS^^St}^'  Stanford  Univ.,  Callt 

^A^A^A^^^^-^'^'^^*^  equattSTfor  A 

fLASMA  AND  ITS  SOLUTION 

GrTm^S^-  <^^*°^*'««  U°lv.).  [19641  35p 

otTS  «r^  ^^"^"^3'  NASA  CR-53aOO 

D^M^ORS:  •Plasma  physics.  •I^rtiia  differential 

,N64-18448 
Rlas,  Inc.,  Baltimore,  Md. 

2K-IS!  PARAMFTREATION  OF  THE  THREE- 
ptt4ENSI0NAL  ROTATION  GRo!i  ^^ 

John  StuelpnagBl.   [1958]  16p 

NASA  CR-53568 
OTS  $1.60 

SSrS^'  •^'^^  (Mafl«natics),  Topology 
Equations  of  motion.  Euler's  «,gle,  MMrlx  al^ 

N64-18429  ^ 

^)ace  Sciences  Lab.,  Univ.  at  California.  Berkeley 
3L™  ^^A;n0N  OF  OPTIMAL  AW)  nS»- 
OiTIMAL  CONTROL  STRATEGIES 
E.  Pblak.   27  Feb  64,  9p 
Grant  NsG-354 

?S2*J,°?«**  Isaucno.  12{  NASA  CR-53593 

^S^^^iy^'^^y^^''  •Control  theory, 
ftaforaiance  (Engineering^. 


i 
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i 

N64-18430  I  . .      „  ^  , 

Space  Sdencestab. ,  Univ.  of  Callfoxnla,  Berkeley. 

THEORY  OF  A  CLASS  OF  DISCRCTE  OPTIMAL 

CONTROL  SYSTEMS 

B.  W.  Jordan  and  E.  Pblak.   17  Jan  64,  23p 

Grants  N8G-354  and  AF  AFOSR  139-63 

Series  no.  5,  issue  na  18;  NASA  CR-53583 

errs  $2. 60        f  i 

DESCRIPTORS:  •Control  systems,  *Cpntrol  theory. 
Difference  equations. 


Computing  Devices 


"SL 


N64-18476 

Emerson  Electric  Mfg.  Ca ,  St.  Louis,  Mo. 
DIGITAL  ADAPTIVE  CONTROL  SYSTEM  RESEARCH. 
Quarterly  progress  rept.  no.  4,  1  Nov  63-31  Jan  64 
John  Zaborsky,  Wayne  L.  Humphrey,  Richard  E. 
Janitch,  Louis  M.  Woltmann,  and  E.  Edward  Buder.      ^ 
21  Feb  64,  54p 
Contract  NASw-599 
Rept.  no,  1544-4;  NASA  CR-53610  " 
OTS  $5.60 

DESCRIPTORS:  *Adaptlve  control  systems,  *I>igltal 
systems,  Analog-dlgVtal  computers.  Simulation. 


Inst.  ofTedi., 


N64- 18452 

Jet  Propulsion  Lab. ,  Calif. 

Pasadena. 

A  SET  OF  ALGORTTHMS  FOR  A  DIAGNOSABLE 
ARITHMETIC  UNTT 
Alf^das  Avlzlenis.    1  Mar  64,   34p 
Contraa  NAS7-100 
Tedinlcal  rept.  no. 
GTS  $3.60 


32-546;  NASA  CR-53575 


IKSCRIPTaRS:  •Algorithms,  •Digital  computers. 


UCRL-7619 

Lawrence  Radiation  Lab. ,  Univ.  of  CaUfbmia, 

Llvermore.  

A  PRECISION  FLYING  SPOT  FILM  DIGmZER- 

Jerome  A.  G.  Russell.   13  Dec  63,  12p 

Contract  W7405-eng-48  \ 

OTS- $0.50 

«■ 
« 


i 


NASA-TN-D-2175  ^' 

Lewis  Research  Center,  National  Aeronautics  and    ,:. 

Space  Administration,  Cleveland,  Ohio   

AN  OPTIMIZED* PRINTER  PLOTTING  SYSTEM  C(»l-» 
SISTING  OF  CtMvIPLEMENTARY  7090  (FORTRAN)  « 
AND  1401  (SP6)  SUBROLTTINES.  PART  U:  SYSTEMS  ^ 
PROGRAMMERS  MANUAL  * 

Lois  T.  D^llner  and  Betty  Jo  Moore.  Apr  64,    11 4p  .| 
N64-18729       ^  ,  % 

OTS  $2.50       '  (■•  W 

DESCRIPTORS:  •Programming  (Computejrs),  Prograin 
ming  languages,  •Instruction  manuals.  ^ 


i 


AD-289  659 

Missile  Div. ,  Chrysler  Corp. .  Detroit,  Mich. 
ENGINEERING  APPUCATIONS  OF  THE  CARD     / 
PROGRAMMED  CALCULATC».  Technical  memo^ 
A.  H.  Albert.   8  Sep  54,   7p 
Contract  DA20-018-ORD- 12749 
Rept.  no.  AD-M13 
OTS  $1.10 


;. 


\ 


NASArTN-D-2174 
Levis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio   

AN  OgTMIZED  PRINTER  PLOTTING  SYSTEM  CON- 
SISTING OF  COMPLEMENTARY  7090  (FORTRAN)  AND 
1401  (SPS)  SUBROtJTINES  PART  I  -  INSTRUCTICWS  FOR 

USERS 

Lois  T.  Dellner  and  Betty  Jo  Moore.    Apr  64:  31p 

N64-18728  \ 

OTS  $0.75  \ 

DE:^RIPTORS:  •Programming  (Computers),  Program- 
ming languages,  •Instruction  manuals. 


ISSCRIPTCWS:  •Digital  computers,  Pundied  card 
methods,  Simultaneous  equations.  Differential 
equations.  Partial  differential  equations.  Polynomials, 

This  report  describes  the  IBM-CPC  computer  as  a  high- 
speed calculating  machine  with  a  powerful  potential  for 
engineering  use.  The  capabilities  cf  the  machine  dis- 
cussed in  the  report  mate  it  very  suitable  for  the 
complex  calculations  often  required  in  engineering, 
analysis.  Examples  of  such  calculations  are  cited, 
(Author)  • 


ORNL-3554 

Oak  Ridge  National  Lab. ,  Teon. 
A  FORTRAN  PROGRAM  FOR  ESTIMATING  RE- 
SIDUAL RADUTION  LEVELS  IN  HIGH-ENERGY 
CHARGED-PARTICLE  ACCELERATORS 
J.  B.  Ball  and  C.  B.  Fulmer.   Mar  64,  14p  \ 

Ckmtract  W7405-eng-26  « 

OTS  $0. 50 

ORNL-3581 

Oak  Ridge  National  Lab. ,  Tenn. 
INTRiqUE,  AN  IBM-7090  SUBROUTINE  PACKAGE  FOR 
MAKDMTLINEAR.  LCX3ARITHMIC  AND  SEMILOG- 
RTTHMIC  GRAPHS  USING  THE  CALCOMP  PLOTTER 
M.  B.  Emmett.  Mar  64,  14p  '* 

Contract  W7405-eng-26 
OTS  $0.50  J 


A^ECHANICS 


N64-18297 

Allied  Research  Associates,  Inc. ,  Concord,  Mass. 
ELASTIC  AND  PLASHC  STABILITY  OF 
GEOkffiTRICALLY  ORTHOTROPIC  SPHERICAL 
SHELLS  t  ' 

C.  Lakshmikandiam  and  George  Qerard.   15  Jan  64,  8p 
Cootraa  NASw-682 

Tech.  rept.  235-3;  NASA  CR -53354     j  ' 

OrS  $1.10  i 

I^SCRIPTORS:  •Structural  shells,  Stability,    t^ 


■^■ 
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A 
/■ 


^,    Kit. 


N64- 18298  •       ^.i  ;* 

pf  IfSiJ?*^^"*  Associates.  Inc. ,  Ooicard,  Mass. 
iii^^.5^^^^^^  ^^  CYLINDRICAL  SffiLLS       ^ 
UNDER  AXIAL  AND  LATERAL  LOA|36 

CoJ^a«'*Sl^?*°**^"«^^'^-   '°P«''<^'  lOp 
Tech.  rept.  235-4;  NASA  GR -53361 
OTS  $1.10 

DES<5RIPrORS:  •Cylindrical  shells,  ^ftabiUty. 


f 


re-165  329 

Ji^!^  ^°*^  ^^"^  •  Provo,  Utah. 

Sl'S^P^'^^SSS  OF'PLATii  wrra  OPPO, 

Contract  DA04-495-ORD-560 
OOR  Proj.  no.  1110;  AD-10?*224 
OTS  $1.60 

MSCWPTORS:  •Vibration,  Fi«quencJJ  Sheets, 
•Functions,  Equations,  Matfiematical  analysis 

^S^?*""*  *?  eigenvalues  (natural  frequencies)  are 
*!i  '°1*  *^  *^"  P^^  ^1*  two  opposite  edaeV 
supported.  Three  cases  ate  treated:  (a)  C^^SS 
and  one  edge  clamped  (b)  One  edge  free  and  o^^ 
supported  (c)  Two  edges  fi«e.  (Author)  ^ 

PB-lAs  317  .       I 
ColiWrfaUBlv..  New  York 

I^^  ^°*  FRECJUENCIES  AND  MODES  OF  FREE 
VIBRAtnON  OF  INFINTTELY  LONG,  T^W 

"WCAL  SHELLS.  Technical  rept.  li.  7 


ronandH.  H. 
:  Nonr-266(08) 
[792 
i60 


Bleich.SepS2, 


DESCRIPTORS:  •Tables,  Freqi 
•Cylindrical  bodies. 


35p 


•VitaTi 


AD-425  217 
^        [Hydronautics,  Inc.,  Laurel,  Md.« 
^     EXPERIMENTAL  INVESnCATION  6f  ^AS  LUBRI- 
V    GATED  WATER  BOUNDARY  LAYER 

Harold  M.  Stoller.    May  63,  50p 

Contract  NOw-60-Olll-c 

Technical  rept.  007-3 

OTS  $1. 25         I 

DESCRIPTORS:  l»Ship  hulls.  •LubrlcatidA.  Gases, 
Water,  •Fluid  flow.  Two-dimensional  flSm.  Three-di-   ' 
menslonal  flow,  |Boundry  layer.  •Hydrodytiamic  con. 
figurations.  Flat  pl^ite.  Parabolic  bodies^  Drag. 

Gks  lubrication  eKperiroents  were  conducted  on  two-di- 
mensional and  thi^-dimenslonal  models.    Thin  films  of 
maximum  length  qf  four  to  six  inches  weore  observed  on 
^  '*°-^'n*°«i«»^  fl«  plate  model  at  low  water  speeds 
and  air  flow  rates..  Comparable  length  films  were  ob- 
served on  the.para^loid  of  revolution  mcjdel  under  ap- 
proximately the  same  conditions.    Additional  observa- 
tions on  gas  lubrication  are  presented  foa'  low  water 
speeds,  including  the  "shedding"  phenomenon.  Drag  re- 
duction experiments  were  conducted  on  the  paraboloid  of 
t  revolution  at  water  speeds  of  20- 3?  f.  p.  f.    Results  indi- 


cate that  the  pereenuge  drag  reduction  produced  by  the 
coarse  air  layer  was  proportional  to  the  water  speed, 
reaching  a  maximum  of  lOJg  at  the  maximum  speed 
tested  of  35  f.  p.  8.    In  addition,  the  hydrodynarolc  Uft 
on  the  model  was  unaffected  by  the  air  layer.    (Author) 

NASA-'ra-D-2262 

Ugg-Temco-Vought,  Inc.,  Dallas,  Tex. 
fflNflLAR  SOLUnONS  OF  THE  BOUNDARY  LAYER 
EQUATIONS  FOR  PURELY  VISCOUS  NON- 
NEWTONIAN  FLUIDS 
C.  Sinclair  Wells,  Jr.  Apr  64,  36p 
Contract  NASw-792 
N64-18735      ' 
OTS  $1.00 

DBSCRiPTORSrVluldflow,  •Boundary  layer, 
•Differeotial  aquatioiis. 

AD-423  379 
Fbulter  Labs. ,  Stanford  Research  Inst.,  MenloFluk, 

SHOCK-WAVE  ATTENUATION  IN  ELASTIC-RICaD 

FOAMS.  Rept.  for  1  Jul  62-1  Jul  63 

John  R,  RempeL  Oct  63,  119p 

Contract  AF29(601)4363 

SRI  Proj.  PGU-3581;  RTD-TPR-63-aOS6\ 

OTS$2.50  '  T      .     V\\    ^ 

DESCRffTORS:  •Foams,  •Expanded  plastics.  •laocya-* 
nate  plastics.  •Foamed  metals,  •Aluminum,  Pbrtxia 
materials,  SUloon  compounds.  Dioxides,  •Graphite, 
Compressive  properties.  Elasticity,  •Shocm  waves. 
Attenuation,  Teat  methods.  Photographic  analysis 

Described  are  experimental  techniques  for  the  study  of 
me  response  of  foamed  or  distended  materials  to  im- 
pact loadtag  and  the  results  of  applying  these  techniques 
to  four  different  kinds  of  foam-polyurethane,  alumlmm. 
siUca.  and  graphite.  An  approotlmate  tfieory  ft>r  calcu- 
lating the  behavior  of  elastl^-rlj^  locking  soUds  is  de- 
veloped and  applied  to  the  materials  tested.   Within  cer- 
tain limits  agreement  with  experiment  is  good,  and  at 
least  for  some  materials  within  a  range  of  impact  mo- 
menta the  internal  pressure  history  can  be  logically  re- 
lated to  measurements  of  quasi-static  compressios. 
alOioug^  better  agreement  is  possible  when  certaln\ 
parameters  are  meesured  dynamically.  (Autfior)     ^ 

AD-424  879 

WatcrvUet  Arsenal,  N.  Y.  ; 

BOWDARY  LAYER  IN  COUPLS-STRESS  BLASncrrv 
^h^S^  OP  THIN  LAYBlS^  Si^'''^'' 

g^^.lT'*''  ^-  ^  «-"•  --^^  A.  Hussaln. 
WVT-RR-6320  '^ 

OTS  $1.50  ^ 

\ 

D^CRXPTORS:  •Composite  materlali ,  Pfcrtlcles 
FU>«>^  •Bnudng.  Welding.  Mlcroetc  cm^^^Sesses 
Atotamatlcal  analysis.  Boundary  la^TiSksttS^,' 


die  presence  of 
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Couple-stress  elasticity  theory  shows  me  presence  of 

^  -fJ^*,^  "f^i!^  dlsplacemenrjflfer  essenSSy 
?S  S52S^^  from  classical  elasticity  solutions. 
hSi.^^^?^,  ^^"^  ^^  ***^^  dominating  for  micro- 
i^^-^*^"^^"  ^*^^  *•  'nicroflbers  to  com- 
posites and  brazing  layers  in  welding.  (Author) 


Aerodynamics  and  PneumaKcs 

NASA-TN-D-2239 
Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  CalK. 
AERODYNANQC  AND  RCX::KET  BRAKING  OF  BLUNT   • 
NONLIFTING  VEHICLES  ENTERING  THE  EARTH'S 
ATMOSPHERE  AT  VERY  HIGH  SPEEDS 
Kenneth  K.  Yoshikawa  and  Bradford  H.  Wick.  Apr  64, 

39p  i 

N64- 18731 
OTS  $1.00 

DESCRIPTORS:  •Atmosphere  entry,  •Aerodynamic    - 
characteristics.  Blunt  bodies. 

NASA-TN-D-2236 
Ames  Research  Center,  National  Aeronatlcs  and 
Space  Administration,  Moffett  Field,  Calif. 
EFFECTS  OF  SPANWISE  VARIATION  OF  LEADING- 
EDGE  SWEEP  ON  THE  LIFT,    DRAG,    AND  PITCHING 
MOMENT  OF  A  WING-BODY  COMBINATION  AT  MACH 
NUMBERS  FRC»I  0. 7  TO  2. 94 
Raymond  M.  Hlcjts  and  Edward  J.  Hopkins.    Apr  64, 
56p 

N64-17991 
OTS  $1.50 

DESCRIPTORS:  •Wing-body  configurations,  •Aerodyodmic 
characteristics 

NASA-TN-D-2247 

Douglas  Aircraft  Co. ,  Inc. ,  Long  Beach,  Calif. 
WIND  TUNNEL  INVESTIGATION  OF  TURBULENT 
BOUNDARY  LAYER  NOISE  AS  RELATED  TO  DESIGN 
CRITERIA  I»0R  HIGH  PERFORMANCE  VEHICLES 
J.  S.  Murphy,  W.  W.  Speaker,  D.  A.  Bies,  and  P.  A. 
Franken  (Bolt,  Beranek,  and  Newman,  Inc.).  Apr  64,  91p^ 
Contract  NASr-110 
N64-18733 
OTS  $2.25 

DESCRIPTORS:  •Turbulent  boundary  layer,  •Noise, 
<  •Aerodynamic  characteristics. 

NASA-TN-D-2054 
Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 
EFFECT  OF  CWTROLLED  SURFACE  ROUGHNESS- 
Oti  BOUnDARY-LAYER  TRANSITION  AND  HEAT 
TRANSFER  AT  MACH  NUMBERS  OF  4.8  AND  6.0 
Paul  F.  HoUoway  and  James  R.  Sterrett.    Apr  64,  47p 
N64-189S3 
OTS  $1.25 

DESCRIPTORS:  Surface  properties,  •Boundary  layer 
transition,  •Heat  transfer. 


HASA-TR-R-165 
Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleyeland,  Ohio. 

WALL-PRESSURE  FLUCTUATIONS  AND  PRESSURE- 

VELOCrTY  CORRELATICNS  IN  A  TURBULENT 

BOUNDARY  LAYER 

]dbn  S.  Seraflni  (Doctoral  diesis).  Dec  63,  8Ip 

N64-17994 

OTS  $2.00 


METALLURGY 


NAA-SR-7398  ^ 

Atomics  International,  Canoga  Park,  Calif. 
PULSE  HEATING  OF  ZIRCONIUM -URANIUM  HY- 
DRIDES t 
R.  E.  Taylor,  H.  G.  Weidberg,  and  R.  T.  Alb^e. 
[30  Dec  62]  25p 
Contract  AT(ll-l)GEN-8 
OTS  $2.60 


[ydrfbs 


DESCRIPTORS:  •Uranium,  •Zirconium,  •H 

AD-424  097  J 

Defense  Metals  Information  Center,  Columbus^  Ohio. 

CREEP  OF  COLUMBIUM  .ALLOYS  , 
E.  S.  Barilett  and  J.  A.  VanEcho.    24  Jun  63,  96p 
Contract  AF33(6l6)7747 

r»4ICmemo.  170;  N64-L»45  i            * 

OTS  $2. 25                                       '  I            ' 

DESCRIPTORS:  tRefractofy  metal  alloys,  •Niobium 
alloys,  •Creep,  Tables,  Zirconium  alloys.  Tantalum 
alloys.  Tungsten  alloys.  Molybdenum  alloys.  Titanium 
alloys.  Vanadium  alloys.  Hafnium  alloys. 

The  purpose  of  the  memorandum  is  to  compile  and  re- 
view existing  creep  data  for  columblum  alloys  to  gain  . 
insight  into  their  merits  and  limitations  for  time- 
dependent  structural  service.   Alloys  considered  are: 
Nb-lZr,  FS82,  F48,  FS85,  D31,  Cb752,  B66,  AS55, 
B33,  SCb291,  CI 29,  and  D36. 


AD-428  226      rqnrlced 

Naval  Research  Lab. ,  Washington,  D.  C. 
THE  EFFECT  OF  SPECIMEN  SIZE  ON  THE  FATIGUB 
CRACK  STRENGTH  OF  CYLINDRICAL  SPECIMENS 
OF  HEAT-TREATED  4340  STEEL.   Final  repC 
E.  P.  Idler.   16  Dec  63,  17p 
NRL  rspt.  na  6012 
OTS  $0. 50 

DESCRIFTORS:  •Steel,  •Fracture  (Mechanics),  Test    . 
metixxis.  Fatigue  (Mechanics),  Tensile  properties. 
Ductility,  Brittleness,  Stresses,  Strain  (Mechanics), 
Energy,  Absorption,  Heat  treatment.  Low  temperature 
research.  Cryogenics,  Transition  temperature. 

The  present  series  of  tests  for  a  ooe-lnch-diameter 
fatigue -notched  specimen  constitutes  an  extension  d  a 
previous  series  of  tests  for  a  one-half-inch-diameter 
specimen.  The  principal  change  introduced  is  the 
specimen  size.  This  change  in  specimen  si Tfi^  leads  to 
minor  variations  in  the  fatigue-notch  tensile-strengdi 
data,  but  for  certain  material  conditions  and  specimen- 
size  ranges  the  notch  strengdi  can  be  profoundly  altered. 
The  ductile-brittle  transition  Indicated  is  critically 
dependent  on  tensile  strength.   During  the  present  tests 
load-elongation  curves  were  taken,  and  ttiese  have 
allowed  the  examination  at  the  ductile-brittle  transition 
as  established. by  stress,  by  strain,  and  by  means  of 
energy  absorpdcn.  The  experiments  suggest  that  the 
stress -strain  relations  in  certain  fracture  tests 
correspond  to  thbee  measured  for  the  notch  tensile  <le8t. 
(AudK)^ 


/ 


DESCRIFTORS:  •Turbulent  boundary  layer,  Pre8sure.g_^2 


» 
< 


ORNL-3398 

Oak  Ridge  National  Lab. ,  Tenn. 
THE  EFFECT  OF  STRESS  STATE 
ATURE  LOW-CYCLE  FATIGUE 
C  R.  Kennedy.    [21  Mar  63)  25p 
Contract  W7405-eng-26 
OTS  $2.60 


1 


HIGH-TEMPER - 


BY  ELECTRO- 


AD-285  514 

Vitro  Labs. ,  West  Orange,  N.  J. 
FABRICATION  OF  CUTTING  TOOLS 
PHORBTIC  DEPOSITION.  Final  technical  englneerlnK 
rept.,  3  Oct  61-31  May  62  ^        u^^  ^ 

M.  H.  Ortner  and  K.  A.  Gebler.  Jul  62.   109d 
Gontraa  AF33(600)41436 
Rept.  no.  VL-2211-22-0;  ASD-TR -62+7-868 
OTS  $9.10 


N64-18305       ; 

Rensselaer  PolytediniclnSt.,  Troy,  N.  Y. 
THE  INFLUENCE  OF  TNERMAL  TREATMEhTTS 
UPON  THE  MICROSTRUCTURE  AND  MECHANICAL 
PROPERTTES  OP  ALUMINUM-ALUMINUM  OXIDE 
ALLOYS 

J.  A.  Drom'sky  (Doctoral  thesis)  and  F.  V.  Lenel. 
1963,   29p  / 

Grant  NsG-38-60  *  /  t 

NASA  CR -53558 
OT?   $2.60 

DESCRIPTORS:  •Aluminim  alloys.  Oxides. 
Mlcrostructure,  Mechanical  properties.  Heat 
treatment. 


Dfm 


r 


ii 


DESCRIPTORS:  •Cutting  tools.  Manufacturing  mediods.  ' 
Electrophoresis,  Electrodepoeltion,  Coatings, 
Tungsten  alloys:  Molybdenum  alloys,  Zirconiub  alloys. 
Carbides,  Carbide  tools.  Chromium  aUoys,  Ho'  working 
Drills,  Lathe  tools.  Tests,  Machining,  Effectiveness. 
Alloys,  Taps,  PoWder  metallurgy,  Ali^ames.  ' 

A  variety  of  substrate  materUls  were  developed  as  sub- 
stitutes for  heavy  metal  alloy.  These  Included  molybde- 
num TZM  aUoy.  Zircaloy-2,  and  molytodenum-modified 
heavy  metal.   Coated  lathe  tools  prepared  on  these  sub- 
strates yielded  four  to  elg^  times  the  life  of  solid 
carbide  tools  in  turning  52  Kq  steel  at  speeds  to 
250  f.p.  m.  Heavy  metal  alloy  unless  adequately  sup- 
ported, is  not  a  satisfaaory  substrate  for  car  bide - 
coated  rotary  tools  since  it  dieforms  during  hot-pressing. 
With  a  change  from  die  deformable  heavy  metal  tap  sub- 
strate to  a  non-deformable  TZM  cap  substrate  the 
hardness  of  the  carbide  coating  increased  from  950 
Kg/mm^  to  1750  kg/mm',  and  the  porosity  of  the  coating 
decreased  almost  to  zero.  (Author) 


Structural  Metallurgy  and  Corrosion 


( 


Light  Metals 

AD-423  398 

Aluminum  Co.  of  America,  [New  Keiiaington,  Pa.! 
DEVELOPMENT  OF  ALUMINUM-BASE  ALLOYS,   An- 
nual progress  i^u  no.  2»  29  Sep  61-30  Sep  63 
A.  P.  Haarr.    30  Oct  63,  78p 
Craitract  DA36-034-ORD-3559RD 
Rept.  no.  7-63-AP59-S}  N64-12867 
OTS  $2.00 

DESCRIPTORS:  •Aluminum  aUoys,  Zinc  alloys.  Mag- 
nesium alloys, .  Manganese  alloys,  Iio^  alloys.  Nickel 
alloys,  •Powder  metallurgy,  Extrusloi,  Tensile  prop- 
erties, r>jctlllty,  Foigiflg,  RoUiM  (Maalluigy), 
Rocket  cases,  j 

A  tensile  strength  of  127,500  psl  and  a!  yield  strength 
of  124, 400  psi  were  obtained  In^  alu^^um  powder 
metallurgy  alloy  extrusion  by  cctoibinliig  precipitation 
hardening  with  dispersion  hardening.    High  temperature 
solution  heat  treatment,  hlg^  quenching  rate,  and  long 
aging  time  were  required  to  achieve  theee  properties  in 
an  alloy  containing  9. 8  Zn,  4.0  Mg,  .  8  Cu,  1. 1  Mn, 
1.0  Fe,  1. 3  Ni,  . 01  Cr,  and  . 01  Ti.    Five  ocher  alloys 
have  achieved  yield  strengths  of  120,  OOO  psl  or  hl^r. 
The  alloys  all  had  low  ductility,  generally  less  than  1.  OJf 
tor  those  having  the  higher  tensile  propertleB.    Extruded 
sections  have  been  hot  forged  widi  success.    The  forged 
billets  have  been  fabricated  into  sheet  by  hot  xtilling 
only.    (Author)  (See  also  AD-289  526)  s-43 


AD-423  387^ 

General  Dyntoilcs/Fort  Worth,  Tex- 
STRESS  CORROSION  CRACKING  IN  HIGH  STRENGTH 
FERROUS  ALLOYS     ' 

T.  F.  Hildebnuid,  E.  W.  Turns,  arid  F.  a  Noidqulat. 
[1963]  4^  * 

Contracts  AF33(600)36200  and  AF33(600>41891 
Rept.  no.  FZM-2690 
OTS  $1.25 

DESCRIPTORS:  •Steel,  Stresses,  Fracture  (Mechanics), 
♦Corrosion  inhibition,  Pr«ectlve  coverings,  •Coatings, 
•Electroplating,  •Silicone  plastics,  ♦hackel,  •Cadmium- 
SUver,  Copper,  Aluminum^ 

The  paper  describes  tests  performed  to  investigate  the 
stress  corrosion  cracking  of  AISI  Type  4340  steel  In  die 
260, 000-  to  292, 000  psl  strength  range.    Various  pro- 
tective coatings  were  evaluated  comparatively  on  the 
basis  of  a  sustained  axial  tensile  load  equivalent  to  70% 
of  the  ultimate  strength.    The  results  indicated  that  the 
peened  surface  had  more  resistance  to  cracking  dian  the 
machined  surface.    Electrodeposited  silver  and  copper 
increased  the  susceptibility  as  did  electroless  nickel, 
vapor-deposited  aluminum,  and  dry  film  lubricant.    A 
patented  ElectroUzed  plate,  a  siliccHie  paint,  and  a 
flame  sprayed  aluminum  coating  provided  good  conosioo 
protection  tor  the  machined  surface.    Nickel -cadmium 
diffusion  coating  pnMded  satisfactory  protection  at  a 
lower  strength  level.    Erratic  results  were  obtained 
when  some  of  the  coatings  were  applied  to  specimens 
cut  from  a  forging.    Bent  beam  specimen  tests  deter- 
mined die  effects  of  anodic  and  cathodic  metals  in  con- 
tact with  AISI  4340.    Results  rfevealed  that  contact  with 
anodic  metals  increased  slightly  die  resistance  to  stress 
corrosion  cracldt^.    (Author) 

HW  77529 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
EFFECT  OF  OXIDE  DISSOLUTION  AND  HEAT  TRANS- 
FER ON  THE  CORROSION  OF  ALUMINUM  FUEL 
CLACONG 

D.  R.  Dickinson  and  R.  J.  Lobslnger.    Dec  63.  18d 
Contract  AT(45-1)1350 
OTS  $0.50 


■•> 


^ 


AD-423  179  ,,  , ., 

Naval  Radlcdoglcal  Etefense  Lab. ,  San  Francisco,  Calif. 
TOTAL  HEMISPHERICAL  EMTTTANCE  AND  NORMAL 
SPECTRAL  EMTTTANCE  (  X  =  0.  65ft)  OXIDATION 
PROTECTIVB  COATWGS.  Final  repc ,  27  Feb- 
19  Dec  62,  on  The  Chemistry  and  Physics  of  Materials 
N.  J.  Alvares.  Jul  63,  36p 
Contract  MIPR  33-657 -2-RD- 155 
ASD-TDR-63-269;  N64-12663 
OTS  $1.00 

OTSCRIPTORS:  •Refractory  coatings,  •Silicides,  Re- 
fractory metals,  •Molybdenum,  ♦Tungsten,  •Niobium, 
♦Tantalum,  ♦Corrosion  inhibition,  ♦Coatings, 
•Spectroscopy 

Measurements  of  the  variation  of  total  hemispherical 
emittance  and  normal  spectral  emlttance  (  \.=  0. 65*0 
with  Increasing  temperatures  have  been  made  on  seme 
pack-cementation  disilicide  type  oxidation  resistant  coat- 
ings for  the  refractory  metals,  molybdenum,  tungsten, 
nloWum  and  tantalum.   The  coatings  tested  include  the 
Pfiiudler  Company's  PFR-6,  Chance-Vou^t  Corpora- 
tion's CV  IV  sin^e  and  double  cycle,  and'Chromizing 
Corporation's  Durak-B,  MG-F,  and  KA.  The  normal 
spectral  emittance  (K~  0. 65u)  of  the  coatings  on  disc 
samples,  was  determined  with  a  micro-optical  pyrom* 
eter,  which  was  sighted  into  a  black  body  hole,  drilled  in 
the  sample  and  dien  onto  the  adjacent  area.   The  total 
hemispherical  emittance  of  the  coatings  on  ribbon  speci- 
meos  was  found  by  use  d  a  calibrated  total  radiation 
pyrometer,  which  sampled  the  energy  radiated  from  a 
untfbrm  temperature  r^on  established  about  the  center 
portion  at  the  electrically  heated  ribbon  specimen.  The 
diffuseness  of  the  surface  erf  the  various  coatings  was 
found  by  taking  angular  distributions  of  liie  radiation 
emitted  from  the  center  portion  of  the  sample  ribbons  at 
various  temperatures  with  the  total  radiation  pyrometer. 
The  confidence  limits  placed  on  these  data  are  tl5  per- 
cent. (Author) 

ORNL-3551  '  ! 

Oak  Ridge  National  Lab. ,  Tenn. 
CORROSION  OF  REFRACTORY  METALS  BY  LFTHIUM 
James  Richard  DiStefano.   Master's  diesis.   Mar  64, 
90p 

Contract  W7405-eiig-26 
OTS  %2.Q0  1 


veloped  for  precision  determinations  of  the  density  o* 
metal  specimens  by  hydrostatic  weighing.    Densities 
therefrom  were  correlated  with  X-ray  densities.    The 
behavior  of  severely  cold-worked  70-30  brass  upon 
anneal  through  the  range  of  recovery,  recrystallization 
and  grain  growth  was  studied  from  the  standpoint  of 
lattice  imperfections  by  means  of  hydrostatic  precision 
density  measurements.    (Author) 


NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 

IS-676 

Ames  Lab. ,  Iowa  State  Univ.  of  Science  and  Tech. 
PHOTONEUTRON  RESONANCES  IN  OXYGEN  16 
James  Edward  Griffin  and  Charles  L.  Hammer.  Feb  63, 
106p 

Contract  W7405-eng-82 
OTS  $2. 25 

N64- 18428 

Enrico  Fermi  Inst,  for  Nuclear  Studies.,  Univ.  at 

Chicago,  111. 
THE  SPACE  DISTRIBUTION  OF  TRAPPED  FISSICH4 
DEBRIS  FROM  THE  HIGH  ALTTTUrffi  NUCLEAR 
TEST  OF  JULY  9,  1962 

Raymond  G.  D'Arcy  and  SctrUng  A.  Colgate.  [1962] 
15p 

Grant  NsG- 179-61  and  Co.Ttract  AF  19(604)4554 
NASA  CR -53592 
OTS  $1.60 

Presented  at  the  Joint  NASA-DASA  Symposium  on  the 
Artificial  Radiation  Belt,  held  at  the  Goddard  Space 
Fllgjit  Center,  Greenbelt,  Md. ,  Sep  10-11,  1962. 

DESCRIPTORS:  ♦Space  environmental  conditions, 
♦Fission  products.  Nuclear  weapons  tests, 

HW-77770 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
THE  HANFORD  ISOTOPES  PRODUCTION  PLANT 
ENGINEERING  STUDY 

J.  R.  La  Riviere,  L.  R.  Micbels,  H.  C.  Riches, 
C.  A:  Rohrmann.  and  C.  W.  Smith.   Jul  63,  126p 
Contract  AT(45- 1)  1 350 
OTS  $2. 50 


PB-166  000 

*    Pitman-Dunn  [Inst,  for  Research]  Frankford  Arsenal, 
Philadelphia.  Pa. 
STUDY  OF  STRUCTURE  AND  BEHAVIOR  OF  COPPER 
AND  BRASS  BY  PRECISICW  X-RAY  AND  HYDRO- 
STATIC DETERMINATIONS  OF  DENSFFY 
D.  J.  Murphy.    May  52,  declassified  25  Mar  53,  107p 
Rept.  R-1090;  AD-6144 
OTS  $9.10 

DESCRIPTORS:  ♦Copper,  ♦Brass,  Crystal  structure. 
Density,  X-ray  diffraction  analysis.  Hydrostatics, 
Determination,  ♦Metallography, 

Lattice  imperfections  in  copper  and  brass  were  studied 
by  means  of  X-ray  diffraction  and  hydrostatic  precision 
density  measurements.    A  method  was  developed  igr 
determining  the  lattice  parameter  of  copper  single 
crystals  with  high  precision,  and  densities  were  cal- 
culated therefrom,    ^iparatus  and  techniques  were  de- 


DESCRIPTORS:  ♦Radioisotopes 


UCRL-11180 

Lawrence  Radiation  Lab. ,  Univ.  of  California, 

Berkeley. 
PION-PROTON  ELASnC  SCATTERING  IN  THE 
ENERGY  RANGE  300  TO  700  MeV 
FhiUp  M.  Ogden.  Doctoral  thesis.   20  F^  64,  96p 
Contract  W7405-eng-48 
GTS  $2. 25 


UCRL-11143 

Lawrence  Radiation  Lab. ,  Univ.  of  California, 

Be^rkeley. 
POLARIZATION  OF  SILVER  NUCLEI  IN  FERRO- 
MAGNETS  AND  THE  IhTTERNAL  MAGNEmC  FIELD 
Gene  A.  Westenbarger.  Thesis.   21  Nov  63,  lOlp 
Contract  W7405-eng-48 
'OTS  $2.25 


S-44° 


ORNL-3570 

Oak  Ridge  National  Lab. ,  Temu 
A  SOLUTION  TO  THE  NUCL  EON-MESON  CASCADE 
EQUATION  UNDER  VERY  SPECLVL  CQNDrnONS 
R.  G.  Alsmlller,  Jr.   Mar  64,  2ef> 
Contract  W7405-eng-26 
OTS  $0.75 

ORNL-3558 

Oak  Ridge  National  Lab. ,  Tenn. 
TRANSURANIUM  QUARTERLY  PROGRESS  REPORT 
FOR  PERIOD  ENDING  AUGUST  31,  1^163 
W.  D.  Burch,  comp.  Mar  64,  121p 
Contraa  W7405-ei«-26 
OTS  $2.50 


IDO- 16757 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
RADIOACTIVE  DECAY  OF  Pml^^AND  Pm^^^™ 
C.  W.  Reich,  R.  P.  Schuman,  J.  R.  Berreth,  M.  K. 
Brlce,  and  IL  L.  Heath.    23  Jul  62,  28p 
Contract  AT(lO-l)20S 
OTS  $2.60 


CONF-187-113 

Rensselaer  Polytechnic  Inst. ,  Troy,   i.  Y. 
WATER  SPECTRA  AND  ENERGY  EXCH^IGB 
KERNELS 

P.  B.  DaltchandM.  J.  OhaMan.   31  Jul  63,  12p 
Contract  AT(30-9328 
OTS  $L60 

DESCRIPTORS:  ♦Water,  ♦Neutron  spec(rum 

American  Nuclear  Society  Winter  Meettng,  Washington, 
D.  C  Nov  63.  Previously  announced  incorrectiy  as 
CONF-11-5. 


Elementary  Particlei 


V.  Renkel. 


NASA-TN-D-2120 
Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  Ohio. 

A  FORTRAN  PROGRAM  FOR  ANALYSIS  OF  SPIN 

ZERO  ELASTIC  SCATTERING  WITH  THE  NUCLEAR 

OPTICAL  MODEL 

C.  C.  Giamati,  W.  Tobocman.  andD. 

Apr  64,  53p  , 

N64-18079  / 

OTS  $1.25 

DESCRIPTORS;  ♦Elastic  scattering.  ♦^:^ogrammlng 
(Computers) 

N64- 17577 

Stanford  Research  Inst.,  Menlo  Park^i  Calif. 
THREE -PARTICLE  SCATTERING.  Hi  IN  SPACE 
R.  C.  Whitten.  [1963]  25p 
Contract  NASr-49(07) 
NASA  CR-53233 
OTS  $2.60 


DESCRIPTORS: 
Scattering, 


•N-body  problem,  *PBliftlcIes, 


Instruments  and  Installations 

AD- 283  918 

Edgerton,  Germeshausen  and  Grler,  Inc. , 

Santa  Barbara.  Calif. 
THERMOLUMINESCENT  DOSIMETER  COMPUTER - 
INEaCATOR  SYSTEM.    Final  development  rept.  on 
Phase  1,  3  Jul-3  Sep  61.    15  Aug  61,  20p 
Contract  NCX>sr-85506 
OTS$L60 

DESCRIPTORS:  ♦Dosimeters.  Luminescence,  ♦Phospho- 
rescent materials.  Calcium  compounds.  Fluorides, 
♦Manganese,  Preparation.  ♦Computers,  Design. 

A  study  of  fabrication  techniques  and  materials  for  use 
In  personnel-monitoring  thermoelectric  dosimeter  sys- 
tems was  made.    The  information  and  data  obtained  is 
the  basis  of  Phase  II  developmental  work  to  be  done  on  in- 
corporation of  Mn-activated  CaF2  phosphors  into  the 
personnel  dosimeter  system.    (AEC  abstract) 

AD-283  916 

Edgerton.  Germeshausen  and  Giier.  Inc. , 

Santa  Baii>ar8.  Calif. 
THERMOLUMINESCENT  DOSIMETER  COMPUTER- 
INDICATOR  SYSTEM.    Interim  engineering  rept.  no.  2 
on  Phase  2.  15  Oct  61-15  Feb  62.    21  Feb  62 
Contract  NOb8r-85506 
NP-12422 
9TS$4.60 

DESCRIPTORS:  ♦Dosimeters,  Lumtaescence,  ♦Phospho- 
rescent materials.  Calcium  compounds.  Fluorides, 
♦Manganese,  ♦Computers,  Design,  Reliability. 

Research  within  the  thermoluminescent  dosimeter  pro- 
gram was  directed  in  three  main  areas  which  may  be. 
described  as  follows:  (1)  synthesizing  large  (0.5  lb> 
batches  of  the  CaF2:35g  Mn  phosphor;  (2)  developing  the 
electronics  of  the  computer-indicator  to  the  degree  at 
reliability  and  automation  desired;  and  (3)  developing  tiie 
mechanical  portions  of  the  computer -indicator  and 
dosimeter.  (Author)  (See  also  AD-283  918) 


AD-425  209 

EON  Corp.,  Brooklyn.  N.  Y. 
THE  DESIGN  OF  AN  IMPROVED  PROTOTYPE  GEIGER- 
MUELLER  TUBE  TO  BE  USED  IN  A  STANDARD  CD 
V-700  RADIOLOGICAL  INSTRUMEm"  AND  WHICH 
WILL  INCREASE  THE  RANGE  C»IE  DECADE.  Final 
rept. 

G.  R.  Weinberg,  Nicholas  Anton.  Myron  Youdln. 
Sidney  Sturtz,  and  Michael  Moss.    [1963]  71p 
Contract  OCD-OS-63-33 
OTS  $2. 00 

DESCRIPTORS:  ♦Radiation  noeasurenient  systems, 
•Geiger  counters,  ♦Ionization  chambers.  Design.  Con- 
struction, Life  expectancy.  Environmental  tests. 

The  report  presents  the  results  of  a  development  and 
engineering  program  leading  to  the  successful  production 
of  30  prototypes  erf  a  new  Geiger-Mueller  tube  (EON 
Type  No.  5115),  designed  to  operate  in  and  extend  the  * 
rangjB  at  the  standard  CD  V-700  radiological  Instrument 


S-45 


by  one  decade.    OCD  classification  for  this  general  de- 
tector is  OCD-D-101.    A  definitive  sp^ificatlon  for  this 
tube  was  evolved  and  the  prototypes  were  evaluated  in 
accordance  with  this  specification.    In  addition  the 
prototype  tubes  were  subjected  to  extensive  active  and 
shelf  life  tests  to  prove  dieir  feasibility  for- application  in 
the  referenced  equijwnent.    (Author) 

HW-SA-2932 

Hanford  Atomic  Products  Operation,  Richland,  Calif. 
LOW  LEVEL  GAMMA  SPECTROMETRY  USING  BETA- 
GAMMA  COINCIDENCE 

F.  P.  Brauer  and  R.  E.  Connally.    [12  Jun  63]  17p 
Contract  AT( 45-1)1 350 
CCNF-39-23 
OTS$1.60 

DESCRIPTORS:  •Scintillation  counters,  •Nuclear  radla- 
tion  spectrometers 

American  Nuclear  Society  Meeting,  Salt  Lake  City,  Utah, 
Jun  63 

UCRL-10652 
Lawrence  Radtatloo  Lab. ,  Univ.  of  CaUfomia, " 
Berkeley.  ^,^  „. 

BEVATRON  OPERATION  AND  DEVELOPMENT.  Na  36 

Rept.  for  Oct-Dec  62 

Kenneth  C.  Crdirin  and  Rudln  M.  Jofansoo.  16  Dec  63, 

26p 

Contract  W7405-eng-48 

ors  ^75 


UCRL-10863 

Lawrence  Radiation  Lab. ,  Univ.  of  California, 

Beiiceley. 
BEJ/ATRON  DERATION  AND  DEVELC^MENT.   37 
Rept.  for  Jan-Mar  63 

Kenneth  C.  CreWiin,  Rudln  M.  Johnson,  and  William 
L.  EverettB.   13  Feb  64,  23p 
Contract  W7405-eng-48 
ors  $0. 50 

UCRL-11300 

Lawrence  Radiation  Lab. ,  Univ.  of  California, 

Berkeley. 
NEUTRON  AND  ALPHA  COUNTERS  FOR  HEAVY- 
ELEMENT  COLUMN  CHEMISTRY 
Robert  J.  Walker,  Tommy  R.  Corbln,  and  James  T. 
Haley.    18  Fd)  64,  lOp 
Concr&ct  W7405-eng-48 
OTS  $0.50 


AD-423  701 

Lionel  Electronic  Labs,  Inc. ,  Brooklyn,  N.  Y. 
REMOTE  READING  RATEMETER  FOR  FALLOUT 
SHELTERS.   Final  rept.  Jul  63,  72p 
Contract  OCD-OS-62-272 
OTS$2.00 

DESCRIPTORiS:  •Radiation  measurement  systems, 
•Gamma  counters,  •Ionization  chambers.  Meters, 
Remote  control.  Circuits,  Packaging,  •Electric 
cables.  Electric  insulation.  Environmental  tests, 
InstructioQ  manuals.  Costs,  Manufacturing  methods. 
Shelters. 


Evaluation  was  made  in  detail  of  several  possible  sys- 
tems for  each  of  the  major  sub-assemblies  (the  readout 
and  power  supply  unit,  the  detector  and  detector  hous- 
ing and  the  interconnecting  cable)  for  a  remote  indi- 
cating gamma  ratemeter.   The  readout  and  power  B^)ply 
unit  were  considered  both  electrically  and  mechanically 
to  determine  the  best  possible  system  of  measurement, 
as  well  as  tiie  most  practical  method  of  construction 
and  the  best  form  factor.   In  the  detector,  and  detector 
housing,  primary  emphasis  was  placed  on  ionization 
chamber  performance  and  the  mechanical  ruggedness  of 
its  housing.   Various  caUes  and  insulating  materials 
were  evaluated  to  determine  their  suitability  in  an 
application  of  this  type.  (Author) 

ORNL-3505 

Oak  Ridge  National  Lab. ,  Tenn. 
MEASUREMENT  OF  THE  XNTENSTTY  OF  THE  PRO- 
TON BEAM  OF  THE  HARVARD  UNIVERSITY  SYN- 
CHROCYCLOTRON FOR  ENERGY-SPECTRAL  MEAS- 
UREMENTS OF  NUCLEAR  SECONDARIES 
R.  T.  Santoro  and  R.  W.  Peelle.  Max  64,  54p 
C<»itxact  W7405-eng-26 
NASA  Order  nos.  T-7632  and  R-104 
OTS  $1.50 

AD- 280  434 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
THE  USE  OF  POWDERED  ALANINE  AS  A  SOLID 
DOSIMETER 

G.  W.  Crawford,  H.  A.  W.  Spetzler,  W.  W.  Bradshaw, 
and  D.  G.  Cadena,  Jr.  (Southwest  Research  Inst.) 
9  AMg  61.  8p 
Rept.  no.  62-23 
OTS  $1.10 

DESCRIPTORS:  •Dosimeters,  •Amino  acids. 
Propionic  acid.  Powders,  •Nuclear  magnetic 
resonance,  Ccmtainers,  Glass,  Plastics,  Radiation 
chemistry.  Gamma  rays,  X  rays.  Protons,  Beta 
particles.  Spectroscopy,  Signal-to-noise  ratio. 

Powdered  dl-alanine  was  fabricated  to  form  solid  state 
dosimeters.   The  irradiated  powder  was  found  to  be 
stable  wim  no  measurable  change  In  the  number  at  free 
radicals  created  14  days  after  irradiation  and  only  a 
5  percent  decay  90  days  after  irradiation.  Plastic  and 
glass  specimen  holders  for  the  ESR  unit  were  used  as 
part  of  a  search  for  a  holder  giving  the  best  signal-to- 
noise  ratio.   Preliminary  experimental  results  with  an 
accuracy  of  ^  5  percent  were  obtained  for  gamma 
irradiated  dosimeters  between  100  to  100, 000  r,  beu 
irradiated  dosimeters  between  100  to  20, 000  rads,  proton 
irradiated  dosimeters  between' 250  to  2,000  rads, 'and 
x-ray  irradiated  dosimeters  between  1, 000  to  20, 000  r. 
The  data  Vere  plotted  as  the  relative  ESR  intensity  In 
arbitrary  units  versus  dose  for  the  various  radiations. 
(Author) 

Nuclear  Engineering  and  Power 

IS-760 

Ames  Lab. ,  Iowa  State  Univ.  of  Science  and  Tech. 
ENGINEERING  DESIGN  O^SIESRATIONS  FOR  A 
UQUID-METAL  IN-PILE  LOOP 
David  Henry  Tbomt>son,  Glenn  Murphy,  and  Ray  W. 
Fisher.    Nov  63,  85p 
Contract  W7405-eng-82 
OTS  $2. 00 
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ANL-6649 

Argonne  National  Lab.  ,111. 
FABRICATION  OF  UOo-CTAINLESS  STfeEL  DISPERSION 
FUEL  FOR  BOR AX- V  NUCLEAR  SUPERHEAT.    Final 
rept.  I 

W.  C.  Kramer  and  C.  H.  Bean.    Dec  bi;  72p. 
Contract  W31-109-eng-38. 
OTS  $1.75 

ANL-6809 

Argonne  National  Lab. ,  111. 
OTRODUCTORY  FAST  REACTOR  PHVSICS  ANALYSIS 
David  Meneghetti.   Dec  63,  96p 
Contract  W31-109-eng-38 
OTS  $2.  25 


ANL-6880  * 

Argonne  National  Lab. ,  111. 

REACTOR  DEVELOPMEOT  PROGRAm[   Progress  rept. 
for  Mar  64.    15  Apr  64,  86p  ^  ^ 

Contract  W3l-109-eng-38 
OTS$2.00 


ANL-6271 
Argonne  Nauonal  Lab. ,  HI. 

^i^S^,^^^^'^  REPORT,  ARGONNE  FAST 

CRITICAL  FACILITY  (ZPR-VO  I 

W^Y.  Kato,  G.  J.  Fischer,  and  L.  R.  bates.   Dec  63, 

Contract  W31-l09-eng-38 
OTS  $3. 50 


CEND-190 

TiS'I^?^^v,^2^®^'«'  ^^  •  WlndJor.  Conn. 
IRRAIXATION  TESTING  OF  CERAMIC  FUELS, 
mary  rept.  fbr  1  Oct  62-30  Sep  63. 


Sum- 


G.  Zuromsky  and  W.  P.  Chemock. 
Contract  AT(30- 1)2936 
OTS  $2.00 


See 


63,  78p 


UCID-4506 

[Lawrence  Radiation  Lab. ,  Univ.  of  (tilifbmla, 

Livermore]. 
RTN  #181:  ROVER  FUEL  ELEMENT  SURVEY 
Eugene  A.  Stisser.  10  Jan  57,  declasslfled  20  Mar  63, 
6p  ~ 

OTS  $1. 10 


N64-17684 

Lockheed  Nuclear  Products,  Marietta^!  Ga. 
EFFECT  OF  NUCLEAR  RADIATIONPN  MATERIALS 
AT  CRYOGENIC  TEMPERATURES.  QMarterly  progress 
rept.  no.  12,  Oct-Dec  63 
C.  A.  Schwanbeck.   1963,  36p 
Contract  NASw-114 
ER-6793;  NASA  CR-56004 
OTS  $3.60 

DESCRIPTORS:  Metals,  •Radiation  effects,  •Cryogenics 


ORNL-3535  . 

Oak  Ridge  National  Lab. ,  Tenn.  | 

ANALYSIS  OF  SIMPLY 'SUPPORTED  GRIDS  OF 
PERPENDICULAR  BEAMS 
F.  J.  Witt.  Mar  64,  41p 
Contract  W7405-eng-26 
OTS  $1.00 


ORNL-3503 

Oak  Ridge  National  Lah. ,  Temu 
DESIGN  AND  THERMAL  ANALYSIS  OF  BGCR  CON- 
TROL RODS 

J.  W.  Michel.  Mar  64,  54p 
Gootract  W7405-eng-26 
OTS  $1. 50 


ORNL-3542 
Oak  Ridge  National  Lab. ,  Tenn. 

5ES^^^  TEMPERATURE  ON  FISSION-PRODUCT 
DEPOSITION 

M.  N.  Ozislk.  Mar  64,  26p 

Contract  W7405-eng-26 

OTS  $0.75 


ORNL-3555 

Oak  Ridge  National  Lah, ,  Ttan. 
AN  EXPERIMENTAL  INVESTIGATION  OF  INSTAN- 
TANEOUS-COLLAPSE AND  CREBP-BUCKLING 
CHARACTERISTICS  OF  CYLINDRICAL  SHELLS 
B.  L.  Greenstreet  and  J.  M.  Corum.  Mar  64.  42d 
Contract  W7405-eiK-26 
OTS  $L00  .^ 


ORNL-3547 

Oak  Ridge  National  Lab. ,  Tenn. 
NUCLEAR  SAFETY  PROGRAM.  Semiannual  progress 
«pt.  for  period  endlftg  31  Dec  63.  Mar  64,  88p 
Contract  W7405-eng-26 
OTS  $2.00 


PHYSICS 

IS-762 

Ames  Lab. ,  Iowa  State  Univ.  at  Science  and  Tech. 
THE  FERMI  SURFACE  OF  LEAD 
James  Robert  Anderson  and  A.  V.  Gold.  Nov  62.  -2370 
Contract  W7405-eng-82 
OTS  $3.00 

DESCRIPTOR&  'Lead 


NASA-TN-D-2235 
Ames  Research  Center,  National  Aeronautics  and 
Space  Admlnistraticm,  Mcrffett  Field,  Calif. 
SPUTTERING  AT  OBLIQUE  ANGLES  OF  ION  INCI- 
DENCE 

Thomas  W.  &iouse.    Apr  64,  •27p       \ 
N64-18080 
OTS  $0.75 

DESCRIPTORS:  •Sputtering,  •Ion  bombardment. 

AD-422  442 

Naval  Ordnance  Lab. ,  White  Oak,  Md. 
ON  THE  ORGIN  OF  SHOCK  WAVES  FROM  CON- 
DENSED EXPLOSIONS  IN  AIR,  PART  2:  MEASURE- 
MENTS OF  AIRSHOCK  PRESSURES  FROM  8 -LB  'DfT 
SPHERES  OF  VARIOUS  DENSTIIES  AT  AMBIENT 
PRESSURES 

L.  Rudlin.  21  Jan  63,  86p 
NOLTR-63-13;  DASA -1360;  N64 -12261 
OTS  $2.  25 
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DESCaUFTORS:  •TNT,  •Exploalon  effects,  •Air  blast, 
•Shockwaves,  Pressure,  Measurement 

Airshock  pressures  were  measured  over  the  range  from 
about  80  to  2  psl  from  about  25  TNT  si^eres  of  density 
raiding  from  about  1. 01  to  1. 625  gm/cm3,  jhe  purpose 
of  these  experiments  was  to  examine  the  validity  of  some 
at  the  concepts  assumed  to  hold  in  the  use  of  cube-root 
scalii^  procedures.  The  results  indicate  that  the  air- 
shock  peak  pressuras  and  the  pressure -time  signatures 
do  not  depend  on  the  calculated  detonation  variables  of 
the  various  density  si^erea.   Instead,'  the  airshock  pres- 
sure depends  only  on  the  energy  released  by  the  explo- 
sion, verifying  a  basic  assumption  of  the  cube-root  pro  - 
cedure.  (AuAor)  (See  also  AD-414  637) 


AD-407  553 

Oklahoma  Univ.  Research  Inst. ,  Norman. 
ELECTRICALLY  ENERCHZED  SHOCK  TUBES.  Tech- 
nical rept.  no.  19  (Final). 
Richard  G.  Fowler.    1963,  ,l68p 
Contract  Nonr-98202 
N63-17432 
OTS  $12.00 


Sandia  Corp. ,  Albuquerque,  N.  Meoc 
MATHEMATICAL  ASPECTS  OF  THE  PROBLEM  OP 
ACOUSTIC  WAVES  IN  A  PLANE  STRATIFIED  ME- 

rauM 

G.  Milton  Wing.    Sep  60,  24p 
OTS  $2.60 


Electronics 


AD- 282  877 

David  Samoff  Research  Center,  Princeton,  N.-J. 
RESEARCH  IN  EUECTRON  EMISSION  FOR  SEMI- 
CCMXJCrrC»S.  Quarterly  rept.  no.  7  (Rept.  no.  15), 
1  Apr-30Jun62 

R.  E.  Simon,  W.  H.  McCarroll,  W.  E.  Spicer, 
E.  K.  Gatchell,  andC.  R.  Fuselier.   [1962]  34p 
Contracts  DA36-039-sc-87388  and  DA36-039-8C-78155, 
continuation 
OTS  $3.60 

DESCRIFTCXIS:  •Thermionic  emission,  •Semiconduc- 
tors, Argon,  Ions,  Ion  bombardment,  Silicon, 
Cesium.  Tungsten,  Adsorptioo,  Alkali  mecals, 
Fhotoemissioo,  Fhotoelectrons, 


DESCRIPTORS:  •Shock  tubes.  Gas  discharges,  •Plasma 

physics.  Shock  waves.  Fluid  mechanics.  Design,  Theory, 

Gas  ionization.  Electromagnetic  waves.  Instrumentation, 

Fluid  flow.  Fluid  dynamic  properties.  Heat  transfer,  ^  

Spectroscopy,  Boundary  layer.  Boundary  Uyer  transitions,  eliJii^^^tfi* an  inJ~e^nVcoo'Jict~has'b^n  fab^lated 
Plasma  sheath,  Magnetohydrodynamics,  Exploding  wires, 
Magnetic  pinch.  Surfaces,  Velocity,  Surface  properties. 
Electric  cUscharges. 


The  results  of  argon  ion  bombardment  of  silicon  p-n 
Junction  emAtters  are  reported.  A  large  increase  in 
emission  is  focmd  as  a  result  of  die  bombardment.  An 


Contents: 

Nature  and  history  of  electrical-driven  shock  waves 

Equipment  and  diagnostic  techniques 

Electrical  behavior  of  gases  in  the  driver  discharge 

Electron-driven  plasma  shock  waves  • 

Breakdown  waves,  precursors  and  electron  fluid 

dynamics  ^ 

Radiation  studies 
Interactions 
Diffusion,  and  magnetic  insulation  In  *e  electrical  shock 

tube 
Ideal  electrical  shock  tube  design 
Electrical  properties  of  the  flowing  plasma 
Miscellaneous  (risservatlons 
Molecular  averages 
Shock  and  contact  surface  velocities 
Balmer  continum  emission  data 
Energy  requirements  of  gases  at  1  MM  HG 
(See  also  PB-157  178) 


Acoustics 


NASA-TK-D-22^ 

Bolt,  Beranek^and  Newman,  Inc. ,  Cambridge,  Mass. 
REVIEW  OF  ^ME  RECENT  RESEARCH  Ca4  NOISE 
AND  STRUCTURAL  VIBRATION 
R.  H.  Lyon  and  G.  Maldanik,   Apr  64,  54p 
Contract  NA"   •47 
N64-189S9^ 
OTS  $1.50 

DBSCRIPrORS:  •Ndse,  Structures,  •Vibration. 


Experiments  in  which  enhanced  lij^t  emission  has  been 
observed  are  reported.  An  analysis  of  data  on  the 
adsorption  of  cesium  on  tungsten  and  silicon  is  pre- 
sented.  A  method  of  obtaining  information  on  the  band 
structure  of  semiconductors  from  photoemlssioa 
measurements  is  described.  (See  also  AD-275  930) 

Ap-423  372 

ITT  Research  Inst. ,  Chicago,  HI. 
EXCESS  NOISE  IN  SEMICONDUCTORS.  Annual  sum- 
mary rept.  no.  8,  15  Nov  62-14  Nov  63 
James  J.  Brophy.  4  Nov  63,  57p 
Contract  Nonr- 1800(00) 
ARF  ProJ.  no.  1066-4 
OTS  $1.50 

ISSCRIFTORS:  •Semiconductors,  •Noise  (Radio), 
Oscillation,  •Single  crystals.  Impurities.  •Gemoanium, 
Infrared  radiation,  Absorption,  Noise  analyzers 

The  random  spatial  distribution  of  impurity  atoms  near 
a  semiconductor  p-n  junction  is  examined  experimentally 
by  causing  the  space  charge  region  of  the  Junction  to 
sweep  duxxi^  the  distrlbutlcHi  under  a  periodic  reverse 
bias  potentiaL  The  observed  noise  current  spectrum  is 
in  reasonable  agreement  with  the  results  of  an  analytical 
treatment  based-on  a  Poisaon  distribution  except  that 
some  tendency  for  clustering  of  Impurity  atoms  is  sug- 
gested.  Experiments  to  measure  fluctuations  in  the  opti- 
cal absorption  of  germanium  caused  by  random  free 
carrier  fluctuations  associated  widi  1/f  noise  have  shown 
that  the  effect  is  observable  by  increasing  the  strength  of 
the  transmitted  infrared  beam  or  by  improving  the  detec- 
tivity of  die  Infrared  detector.  The  strength  of  the  infra- 
red beam  is  determined  directly  from  noise  measure- 
ments on  the  detector  itself.  (See  also  AD- 288  874). 
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NASA-TN-D-2273 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  OUo 
FREQUENCY  RANGES  FOR  EXISTENCE  OF  WAVES 
IN  A  COLD,  COLLISIONLESS  HYDROGEN  PLASMA 
Richard  R.  WooUett.   Apr  64,  31p 
N64-18737 
OTS  $a75 

DESCRIPTORS:  Hydrogen,  •Plasma  phjfBlc 
magnetic  waves. 

AD-423  378 

Physical  Electronics  Research  Lab. ,  Univ.  of 

Minnesota,  Minneapolis. 
RESEARCH  IN  PHYSICS  OF  ELECTRON  EMISSION 
AND  ELECTRON  TUBE  TECHNOLOGV.  Interim  rept. 
no.  2,  16  Apr- 15  Oct  63 

D.  E.  Anderson  and  W.  T.  Peria,  ed.  [19631  345p 
Contract  AF33(657)10475 
OTS  $5. 00 

DESCRIPTORS:  •Electron  tubes,  •Semiiconductors, 
Electrons,  •Secondary  emission,  Singlia  crystals,  TTiIn 
films,  •Tunnel  diodes,  Trlodes,  •Thermionic  emission, 
Cathodes  (Electron  tubes),  •Germanium,  Sodium,  Elec- 
tron diffraction  analysis.  Electron  bombardment,  •Anti- 
monldes,  •Hiotoelectric  effect,  •Superconductors 
Contents:  Basic  studies  of  secondary  electron  emission 
(the  variation  of  secondary  electron  emission  from  single 
crystals  with  the  angle  of  incidence  of  die  primary  elec- 
tron beam,  transmission  of  electrons  through  thin  gold 
films,  theory  of  the  production  process  for  secondary 
electrons);  studies  of  practical  dynodea  (AI2O3  films, 
MgO  films,  FejjOs  strip  multiplier);  multilayer  thin- 
film  tunnel  devices;  (studies  of  thln-fllni  diodes  and  trl- 
odes, electron  emission  from  thin-film  diodes);  Studies 
of  thermionic  emitters  (optical  measurements  of  aodde 
cathodes,  controlled  activation  and  deactivation  of  cath- 
odes, thickness  dependence  of  properties  of  the  oxide 
cathode,  studies  of  barium  sulfide  and  barium -strontium 
sulfide  cathodes);  influence  of  adsorbed  alkali  on  the 
surtece  properties  of  semiconductors  (the  deoendence  of 
the  work  function  of  Ge  on  the  Na  coverage,  secondary 
emission  studies  on  Ge  and  Na -covered  Ge,  field  emis- 
sion microscopy);  surface  cleaning  studies  (slow -elec- 
tron diffraction  study  of  the  K^;0  sulfate,  slow -electron 
diffraction  study"  of  die  CdF2  surface,  dcsorptlon  of 
gases  by  electron  bombardment,  application  erf  quantum - 
mechanical  time -dependent  perturbation  theory  to  die 
electron  diffraction  problem);  studies  of  the  aUcaU  antl- 
monidea,  (NasSb  films,  bulk  NasSb);  studies  of  the 
anomaloua' photovoltaic  effect  (comparison  of  sputtered 
and  evaporated  Ge  films);  electron  emission  from  super 


duaii^ 


AD-434  329 

Rome  Air  Development  Center.  Griffiss  AFB,  N.  Y. 
PHYSICS  OF  FAILURE  IN  ELECTRONICS;    VOLUME 
2.    ANNUAL  SYMPOSIUM  NO.    2  HELD  IN  CHICAGO. 
25-26  SEPTEMBER  1963  \\ 

Joseph  Vaccaro  and  M,  F.  Goldberg,  ed.  (irr  research 
Inst.).    [1963J571P 
OTS  $7.00 


\ 


DESCRIPTORS:  •Electronic  equipment.  Failure  (Me- 
chanics), •Symposia.  •Reliability  (Electronics),  Re- 
sistors, Metal  films.  Aging  (Materials),  Capacitors, 
Madiematical  prediction.  Transistors,  Stresses, 
Dloded  (Semiconductor),  Noise  (Radio),  Silicon,  Ger- 
manium, Traveling  wave  tubes.  Miniature  electronic 
equipment.  Tunnel  diodes.  Lasers,, 

Contents: 

Analysis  of  requirements  in  reliability  physics,  by 
A.  L.  Tamburrino 

Research  toward  a  physics  of  aging  of  electronic  com- 
ponent parts,  by  R.  E.  Thomas  and  H.  C.  Gorton 

Derivation  of  Delbruck's  model  for  random  failure  (for 
semiconductor  materials):  its  identification  with  the 
Arrhenius  model;  and  its  experimental  verification, 
by  A.  V.  Pershing  and  G.  E.  Holllngsworth 

Comprehensive  failure  mechanism  theory-metal  film 
resistor  behavior,  by  M.  Goldberg,  A.  Horberg, 
R.  Stewart,  and  D.  Levinson 

Stress -strength  theory  and  its  transformation  into 
reUablllty  functions,  by  B.  Tiger  and  K.  Weir 

Diffusion  studies  on  stressed  tantalum -tantalum  oxide 
capacitors,  by  N.  Johnson  and  K.  Greenough 

Solid-state  thermal  diffusion:  a  contributor  to  degrada- 
tion of  semiconductor  Junction  devices,  by  M.  C. 
Johnson 

Failure  mechanism  in  sUlcon,  by  J.  E.  Mann  and  N.  P. 
Sandler 

Some  failure  mechanisms  at  insulator -conductor  junc- 
tions, by  G.  A.  Shim  and  D.  M.  Smyth 

Silicon  transistor  failure  mechanisms  caused  by  sur- 
face charge  separation,  by  E.  David  Metz 

A  fundamental  failure  mechanism  in  thin  film  metal- 
dielectric  structures  observable  as  a  generated  volt- 
age, by  J.  J.  Wortman  and  R.  M.  Burger 

Failure  physics  and  accelerated  testing,  by  G.  Bretts. 
J.  Kozol,  andH.  Lampert 

On  the  extrapolation  of  accelerated  stress  conditions  to 
normal  stress  conditions  of  germanium  transistors 
by  J.  Partridge  ' 

Prediction  of  functional  electronic  block  performance 
Uirough  localization  of  malfunctions,  by  W.  J.  Lytle 
J.  W.  Merck.  J.  W.  Dzlmianski,  and  S.  M.  Skinner' 

AppUcatlon  of  the  electron  mlcroprobe  analyzer  to  the 
study  of  silicon  switching  diodes,  by  P.  Pietrokowsky 

Burst  noise  in  semiconductor  devices,  by  W.  H  Card 
and  A.  Mavretlc 

Loc^lzed  thermal  effects  in  sUlcon  power  transistors, 
by  R.  M.  Scarlett  and  W.  Schroen 

Failure  mechanisms  in  semiconductors,  by  H.  S. 
Dodge 

On  die  degradation  of  gallium  arsenide  tunnel  diodes, 
by  R.  L.  Anderson 

The  aging  mechanisms  of  metal  film  resistors,  by  J.  I. 

Bohrer  and  C.  W.  Lewis  .  '   * 

FaUure  mechanisms  in  traveling-wave  tubes,  bv  R    A. 

Hein  and  J.  S.  Needle  -^    j    .  ^ 

Tliermodynamics  of  failure  and  aging,  by  M.  Ruderfer 

Application  of  flowgraph  techniques  to  die  solution  of 
reUabUlty  problems,  by  W.  W.  Happ 

Identification  and  eUminatlon  of  a  failure  mechanism  in 
semiconductor  devices,  by  T.  A.  Longo  and  B.  Sellksoi> 

RellabiUty  of  gaseous  optical  masers  using  noble  gas 
active  media,  by  J.  E.  Taylor 

Silicon  surface  passivation:  materials  and  micro  prop- 
erties, by  J.  W.  Dziralanski,  E.  R.  PemseL  W.  J. 
Lytle,  and  S.  M.  Skinner 

Kttssile  failure  due  to  Impurities  in  electroplates,  by 
P.  Mahler  ' 

Stacking  faults  and  failure  of  silicon  devices,  by  H.  I. 
Queisser  '       ' 


S-49 


Failure  modes  and  mechanisms  in  solid  tantalum  ca- 
pacitors, by  E.  J.  Fresia  and  J.  M.  Eckfeldt 

Failure  modes  in  integrated  and  partially  integrated 
microelectronic  circuits,  by  G.  P.  Anderson  and 
R.  A.  Erickson 

Observation^  of  the  physics  of  failure  <rf  semiconductor 
devices  by  x-ray  radiography,  by  R.  L.  Silver 

Failure  modes  in  naval  electronic  equipment,  by  J.  H. 
Brun 

Important  mechanism  contributing  to  tunnel  diode 
failure,  by  R.  P.  Nanavati 

PB-165  634 

Stanford  Electronics  Labs. ,  Stanford  Univ. ,  Calif. 
MAGNETIC  DEFLECTION  FOCUSING.   Topical  rept. 
P.  A.  Sturrock  (Microwave  Lab. ,  Stanford  Univ. ) 
May  59,   15p. 

Contract  DA36-039-8C-73178  ,   ^^         ,  „. 

SEL  Technical  rept.  no.  901-3;  ML  rept.  no.  595; 

AD- 219  478  ^ 

OTS$I.60 

»  "  " 

DESCRIPTORS:  'Electron  beams.  Deflection, 

•Focusing,  Magnetic  fields,  Configiuration,  Space 

charges.  Equations,  Microwave  equipment.  . 

A  scheme  for  focusing  sheet  beams  by  means  of  a  peri- 
odic configuration  erf  magnetic  fields  directed  trans- 
verse to  the  beam  is  presented.   Discussion  at  a  partic- 
ular model  gives  information  about  stability  Unilts  and 
perveance.   This  scheme,  which  lends  Itself  td^the  in- 
corporation (rf  intense  magnetic  fields,  should  be  im» 
mune  to  the  space-charge  instabilities  d  beams  focused 
in  IcMigitudinal  magnetic  fields.   The  focusing  mecha- 
nism is  such  as  to  produce  coupling  between  the  beam 
and  electromagnetic  waves  of  phase  velocity  exceeding 
the  velocity  of  light.   Application  to  millimeter-wave 
tubes  is  anticipated.  (Author)  (See  also  PB-I55  019) 


PB-165  635 

Stanford  Electronics  Labs. ,  Stanford  Univ. ,  Calif. 
THEORY  OF  THE  FOCUSING  OF  SHEET  BEAMS  IN 
PERIODIC  FIELDS.   Topical  rept.         ^     ^  ,_     ^ 
P.  A.  Sturrock  (Microwave  Lab. ,  Stanford  Univ. ) . 

ter^t  SK56-039-8C-73178  ^^ 

Technical  rept.  no.  901-4;  ML  rept.  no.  596; 
AD- 219  479 
OTS$1.60 

DESCRIPTORS:  •Electron  beams,  •Focusing,  Lamina, 
flow.  Space  charges.  Stability,  Equations,  Mathemati- 
cal analysis. 

Equations  determining  the  paraxial  behavior  at  sheet 
beams  in  periodic  focusing  fields  are  established. 
Space-charge  is  taken  into  account,  and  its  effect  upon 
stability  is  investigated.   Results  show  that,  if  space- 
charge  is  neglected,  any  such  focusing  system  is  con- 
vergent.  A  procedure  for  determining  optimum  lamel- 
lar-flow configurations  is  set  out,  and  approximate  for- 
mulas  for  the  perveance  of  such  focusins  systems  are 
presented.  (Author)  (See  also  PB-165  634) 


Molecular  Physics  and  Spectroscopy 

N64-18455 

Alabama  Univ.  Research  Inst. ,  Huntsville. 
THE  MATHEMATICAL  ANALYSIS  OF  LATTICE 
BOUNDARY  VALUE  PROBLEMS  APPLIED  TO 
MOLECULAR  COLUSIONS  WITH  SURFACES 
CM.  Chambers,  Jr.,  andE.  T.  Kinzer,  Jr.  Feb  64, 
52p 

Grant  NsG-381 
UARI-RR-9;  NASA  CR-53577 
OTS  $5.60 


PB-165  633  • 

Stanford  Electronics  Labs..,  Stanford  Univ. ,  Calif. 
PERIODIC  MAGNETIC  DEFLECTION  FOCUSING. 
Topical  rept. 
L.  W.  Davis.  (Microwave  Lab. ,  Stanford  Univ.) 

CoSt?Ict^D^36-039-8C-73JL78  ,    ^„  -     _„ 

SEL  Technical  rept.  no.  901-1;  ML  rept.  no.  570; 
AD- 215  905 
OTS  $3. 60 

DESCRIPTORS:  •Electron  beams.  Magnetic  properties. 
Deflection,  •Focusing,  Motion,  Equations. 

Investigation  was  concerned  with  a  theoretical  treatment 
at  a  focusing  system  designed  to  produce  a  sheet  elec- 
tron beam  of  high-current  density.   The  beam  described 
has  properties  which  can  best  be  described  in  terms  of 
a  Cartesian  coordinate  system.   The  mean  direction  of 
travel  erf  the  electrons  is  in  the  z-direction;  the  beam  is 
invariant  in  the  y-direction;  and  it  is  thin  in  the  x-direc- 
tion.    It  is  assumed  that  the  beam  is  symmetric  about 
the  plane  x  =.  0.   It  is  further  assumed  that  the  current 
density  has  the  following  dependence  upon  x:  at  any 
plane  of  constant  z,  the  current  density  is  constant 
within  the  beam  and  zero  outside  erf  the  beam.   The 
focusii^  system  is  pericxlic  in  z  with  period  L,  meaning 
that  any  property  of  the  fexrusing  system  is  identical  at 
planes  erf  constant  z  spaced  a  distance  nL  away  from 
each  other,  n  being  an  integer,  or,  we  write  at  planes 
z  s  cemstant  (mod  L).   It  is  shown  that,  if  the  beam  is 
injected  correctly,  the  current  density  will  be  periodic  in 
z,  with  a  pericxl  half  that  of  the  fexrusing  system. 
(Author) 

S- 


DESCRIITORS:  *Boundary  value  problema, 
•Molecules 


NASA-TN-D-2250 

Johns  Hopkins  U. ,  Baltimore,  McL 
INSTRUMENTATION  FOR  FAR  ULTRAVIOLET 
ROCKET  SPECTROPHOTC»«ETRY 
William  G.  Fastle.    Apr  64,    25p 
Grant  NsG-i93-62 
N64-17992  / 

OTS  $0.75 

DESCRIPTORS:  Upper  atmosptaere,  •Ultraviolet 
spectrophotometers. 


Optics 

AD-2^  146 

American  (Dptlcal  Co. ,  Soudduidge,  Mass. 
INVESTIGATION  AND  DEVELOPMEhTT  OF  A  SUN- 
POWERED  LASER  TRANSMTTTER.   Final  rept. 
E.  a  Dixon.   Oct  62,  175p 
Contract  AF33( 61 6)8025 
Rept.  no.  AOER  2-03;  ASD-TDR-62-447 
OTS  $12.50 

DESCRIFTORS:  •Lasers,  •Solar  energy,  Oj^cs, 
Refraction,  Transmitter  receivers,  Rxiby,  Ccmmunlca- 
tion  systems.  Design. 
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Program  efforts  aimed  at  continuous  (CW)  operation  of 
sun-powered  laser  transmitter  are  described.  General 
conditions  are  given  few  CW  operation  of  material  with 
many  overlapping  levels  and  refractive  Index  >  1. 
Figure  at  merit  "G"  (enables  determlnulon  of  threshold 
for  lossless  material)  is  defined  and  data  for  numeri- 
cally integrating  "G"  of  sun-powered,  end-pumped  ruby 
(3- level)  laser  are  presented.   A  design!  for  tlie  latter 
system  is  described  and  associated  hetft  prcAlems  and 
possible  se>lutlons  are  discussed.   Laboratory  pump 
sexirces  developed  and  laboratory  studies  perft>rmed 
(threshold  vs.  varlexis  ruby  laser  parameters,  and 
other  measurements)  are  discussed.  Measured 
du-eshold  ajiqjears  3X  >   calculated  value  for  lossless 
material.    Rate  equations  for  4-level  systems  and 
"qualified"  solutions  are  also  set  down.  (Author) 

PB-165  339 

Bausch  and  Lomb,  Inc. ,  Rochester,  ^'.  Y. 
OPTICAL  PRC«>ERTIES  OF  MULTILAYER  FILMS 
AND  INTERFERENCE  FILTERS  IN  THE  10  MICRON 
REGION.   (Quarterly  technical  rept.  no.  5,  23  Apr- 
22  Jul  51 

A.  Francis  Turner   18  Feb  52.'  52^) 
Contract  DA44-009-enf[-18 
ATI- 139  373 
OTS  $5. 60 

DESCRIPTORS:  Interference,  •Filters  (Electromagnetic 
wave),  •Infrared  filters.  Films,  •Dielictric  films. 
Optical  properties,  Graphics. 


lehte 


The  report  reviews  the  film  requiremeHts  for  interfere 
ence  filters,  presents  some  of  the  optical  characteris- 
tics of  the  filters  and  outlines  compuutional  methods. 
Performance  predictions  for  the  infrared  must  await 
relevant  and  optical  data  on  the  film  materials  in  this 
region.   However,  some  numerical  exainples  are  given 
on  the  basis  of  available  optical  film  data  in  the  visible 
to  indicate,  at  least,  what  may  be  expected  from  all- 
dielectric  interference  filters  made  foi<  )cbe  10  micron 
region. 


ORNL-3485 

Oak  Ridge  National  Lab. ,  Tenn. 
THE  ANGULAR  AND  SPECTRAL  DISTRIBUTIONS  OF 
LIGHT  EMITTED- FROM  ELECTRON-BOMBARDED 
SILVER  FOILS 

Norma  O.  Davis,  B.  T.  Arakawa,  L.  C*  Bnerson, 
and  R.  D.  Bliicofl.  Master's  thesis.  Hkr  64,  70p 
Contract  W7405-eng-26 
OTS  $L75 


PB-165  876 

Picatinny  Arsenal,  Dover,  N.  J. 
AN  INVESTIGATION  INTO  THE  FEA$tBILITY  OF  A 
PYROTECHNIC  LA5  ■  R  PUMP 
Chester  L.  Smith  and  Paul  J.  KlsatskyJ '  Aug  63»  6to 
Technical  rept.  3102;  N63-22216 
OTS  $6.60 

DESCRIPTORS:  •Pyrotechnics,  •Laser^  •Pumping 
(Electronics),  Fuels,  Oxidizers,  Explosive  materials. 
Optical  properties.  Feasibility  studies, 


The  Initial  objectives  were  established  as  follows: 
(1)  Determine  pump  requirements  of  solid  state  laser 
media;  (2)  determine  to  what  extent  presently  existing 
pyrotechnic  and  e)ther  sexurces  meet  these  requirements} 
(3)  Initiate  development  of  Items  and  systems  to  prexluce 
an  effective  means  of  pumping;  and  (4)  to  demonstrate 
feasibility  of  pumping  with  relatively  small  pyrotechnic 
Items.    Pyrotechnic  compositions  consisting  of  two 
basic  Ingredients  -  fuels  and  oxidizers  -  were  tested  in 
various  ccmbinatlons.    Combinations  of  pyrotechnic  in- 
gredients and  high  explosives  were  also  examined  and 
hi^  explosives  in  various  configurations  were  tested. 
(Author) 

N64-18422 

Westln^xxise  Electric  Corp. ,  Baltimore,  Md. 
OPTICAL  SYSTEMS  STUDY.   Montiily  prtwress  letter 
na  10,  20  Feb-20  Mar  64 
30  Mar  64.  6p 
Contract  NASw-703 
NASA-CR-53564 
OTS  $1.10 

DESCRIPTORS:  •Optical  equipment. 


Solid  State  Physics 

N64- 18301 

Labcratories  for  Applied  Sciences,  Univ.  of 

Chicago,  m. 
QUANTUM  EFFICIENCY  OF  SIUGON  IN  THE 
VACUUM  ULTRAVIOLET 
A.  J.  Tuzzolino.   [1962]  8p 
Grant  NsG- 179-61 
NASA  CR -53104 
OTS  $1.10 

DESCRIFTORS:  •Silicon,  •Diodes  (Semiconductor), 

NASA-TN-D-2275 

Lewis  Research  Center,  National  Aeronautics  and 

^ce  Administration,  Cleveland,  OUo 
SURFACE  TOPOGRAPHY  OP  SINGLE  CRYSTALS  OF 
FACE-CENTERBD-CUBIC,   BCDY-CENTERED-CUBIC, 
SGDIUM  CHLORIDE,  DIAMOND,  AND  ZINC-BLENDE 
STRUCTURES 

Robert  J.  BadgalupU  Apr  64,  77p 
N64-18960 
OTS  $Z00 

DESCRIPTORS:  •Single  crystals.  Crystal  structure. 


NASA -CR -40 

Radio  Corp.  of  America,  Camden,  N.  J. 
PROTON  DAMAGE  IN  SEMICONDUCTOR  ECVICES 
Final  rept. ,  16  Apr-1  Nov  62 
D.  M.  Arnold,  J.  A.  Balcker,  H.  Flicker, 
D.  A.  Gandolfo,  and  J.  R.  Parker.  Apr  64,  73p 
Contraa  NASl-1654 
N64-18952 
GTS  $2.00 

DESCRIFTCRS:  •Semiconductor  devices.  •Protons, 
Radlatlcm  damage,  * 
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Th«rmodynamics 

IS-810 

Ames  Lab. ,  Iowa  State  Univ.  at  Science  and  Tech. 
PEAK  HEAT  FLUX  IN  NUCLEATE  BOILING  TRANS- 
FER 

Bernard  P.  Br^en  and  George  Burnet.   Jan  M,  48p 
Contract  W7405-eng- 82  ' 

GTS  $1.50  .     ^  \     '      ^ 

DESCRIPTORS:  •Boiling,  Thermocouples,  •Heat  transifer 

I  \ 
AD-433  587  repriced 

Rensselaer  Polytechnic  Inst.,  Troy,  N,,Y.         J\ 
PROBABLE  INTERFACE  TEMPERATURES  qP  SOUDS 
IN  SLIDING  CONTACT.  Rept.  fop  1  May»-31  Aug  63, 
oa  Fundamental  Research  en  Mac^omolecular  Materials 
and  Lubrication  Phenomena  * 

F.  F.  Ling  and  S.  L.  Pu.  Feb  64,   29p 
Cootract  AF33(65^10058 
RTD-TDR-63-4I84  j 

GTS  $0.75 

DESCRQTCWS:  Solids,  Surfece  temperatures. 
Friction,  •Heat  transfer,  Equations,  •Stochastic 
processes,  , 

Typical  time  dependent,  surface  temperature  distribu- 
tion obtained  by  indirect  measurement  is  presented. 
Also  presented  are  area  Averaged  teihperature  Jump 
data  at  the  interface jf or  high  Peclet  number;  the  jump 
Is  associated  with  macroscopic  thermal  resistance 
mechanism  across  the  interface.  Moreover,  a  simple 
stochastic  model  Is  introduced  to  show  that,  whereas 
the  measurable  temperature  far  away  from  the  interface 
may  be  smooch  functions  with  respect  to  distance  from 
the  Interface,  the  surface  temperature  will  always  be 
fluciuatlng  and  the  magnitude  of  these  temperature 
flashes  are  shown.  (Author) 
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for  q)ecial  conditions  can  be  reduced  to  a  three  layer 
case.    Equations  for  amplification  and  oscillation  are 
developed  which  give  the  same  results  as  Maiman's 
criteria  for  oscillation  and  Smlley's  Fabry-Perot 
analysis  for  gain.  The  effective  length  of  the  line  is 
estimated  and  one  dimensional  wave  'propagation  is 
Justified  on  ttie  basis  of  the  small  spreading  angle. 
Some  at  the  more  recent  predictions  of  gain  as  a 
function  of  length  and  negative  attenuation  facfor  are 
explained  in  terms  of  the  Impedence  ma^;hing  of  an 
electromagnetic  wave  In  air  to  the  impedance  seen 
at  the  front  surface  of  the  crystal.  (Author) 


AD- 291  569  ' 

Space  Sciences  Lab. ,  General  Electric  Co. , 

Philadelphia,  Pa. 
MICROWAVE  REFLECTION  BY  NON-UNIFORM 
PLASMA  WITH  EXPONENTIAL  ELECTRON  DISTRIBU- 
TION.   Technical  rept.    no.  20        • 
K,  T.  Yen.    Nov  62,  lip. 
Contract  AF  30(602)1 968 

Rept.  no.  R62SD47:  RADC-TDR-62-433;  N63-15026 
OTS$1.60 

DESCRIPTORS:  •Plasma  sheath.  •Electromagnetic  wave 
reflections,  •Mlcr6waves,  Wave  transmission.  Elec- 
trons, Density,  Field  theory,  Adnosphere  entry. 

Microwave  reflection  by  non-uniform  plasmas  with  an 
exponential  electron  distribution  which  approaches  an 
equilibrium  value  far  downstream  is  considered.  Several 
approximate  formulas  for  the  reflection  coefficient  and 
phase-shift  angle  are  presented.    Some  numerical. calcu- 
lations have  been  carr^  out,  and  the^resulls  are  pre- 
sented in  graphs.    Comparison  of  the  present  results 
with  those  for  ramped  electron  dlstfibiiticMis  shows  an 
interesting  point;  i.  e. ,  when  piecewlse  linear  segments 
are  used  to  represent  a  continuous  electron  distribution, 
the  wave  interactions  thus  produced  may  have  significant 
affects  for  the  reflection  and  transmission  of  electro- 
magnetic waves.    (Author)  (See  also  AD- 294  981). 


Wave  Propo^atiorr 


AD-425  083 
Army  Electronics  Research  and  Development  [Agency] 
Fort  Monmouth,  N.  J.  

TRANSMISSICW  LINE  FORMULATION  FOR  CPTICAL 

MASER  AMFUFICATIQN      . 

H.  Jaccte,  D.  A.  Holmes,  L.  Hatkin,  and  F.  A.  Brand. 

Nov  63,  36p  I 

USAELRDL  Technical  repc   2402 

OrS  $L00 

DESCRIFrORS:  *Lasers,  Masers,  •TransmisslCHi 
lines,  •Electromagnetic  waves.  Propagation,  Osdlla-' 
tion,'  Gain,  Amplifiers,  Attenuation,  Impedance 
matching. 

The  optical  maser  ampllfler  is  treated  from  the  point  of 
view  ai  distributed  lines.  Tranamlssion  line  analogues 
are  set  up  generally  for  a  system  consisting  of  air, 
reflector^  active  medium,  reQector  and  air  again.   It  is 
postulated  diat  iix-the  active  mc^um  the  growtii  of  the 
wave  can  be  looked  upon  as  due  to  the  pres^ce  of  an 
effectlye  negative  conductivity.  The  prcdilem  is 
discussed  for  c»e  medium  (active  material);  tttree 
media,  air,  ruby,  air,  and  die  five  media  case.   Calcu- 
latioos  are  carried  out  sbowiog  that  Has  five  layer  case 
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RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT      , 

AD-424  891 

Aerospace  Medical  Research  Labd.  (6570th),  Aero- 
space Medical  Div. ,  Wrlrfit -Patterson  AFB,  Ohio. 

BIBLIOGRAPHY  OF  RESEARCH  REPORTS  AND  PUBU- 

CATIONS  ISSUED  BY  THE  BIODYNAMICS  AND  BIONICS 

EXVISION  Jun  63,  52p 

N63-22348  !  .    j 

OTS$1.50  I  ^. 

DESCRIPTORS:  •Bibliographies,  •Bionics,  •Noise,   , 
•Sound,  *Heailng,  •Ear,  Speech,  Psychoacoustics, 
Vibration 

CcHitents:  ' 

Sound  sources  and  noise  fields  « 

Sound  propagation 

Instrumentation  t. 

Noise  control  -  general        ,  « 

Noise  Controi  structures 

Hearing  and  physiology  of  the  ear 

Speech 

Biological  and  psychoipgical  effects  of  noise  and  sound 

Ear  protection 

Mechanical  characteristics  of  Ae  human  body,  effects 

of  vibrations  and  shocks 
General  noise  guides  and  criteria,  and  Won  Bionics 


SOCIAL  SCIENCES 

Documentation 

AD- 273  115 

Andersen  (Arthur)  and  Co. ,  New  Yorkl' 
RESEARCH  STUDY  OF  CRITERIA  AJ©  PROCE- 
DURES FOR  EVALUATING  SdENriFIC  INFORMA 
TION  RETRIEVAL  SYSTEMS.  Final  rept.  Mar  62, 
169p 

Contract  NSF-C218 
OTS$12.00 

DESCRIPTORS:  •Information  retrieval, '  ♦Documentation, 
•Data  storage  systems,  Models  (SimulationX  *Com- 
putters.  Costs.  Timej,  Volume 

The  study  deals  with  the  requirements,  criteria,  and 
measures  of  performance  which  ml^t  be  used  to  evalu- 
ate and  ccmpare  scientific  information  i^etrieval  sys- 
tems. A  review  of  existing^  literature  indicated  that  use- 
ful contributions  mlj^t  be  made  with  respect  to  both 
cost  measurements  and  system  simulations.   A  cost- 
time- volume  model  was  conceived,  detailed  by  stage  and 
tested.   Following  the  simulation  approach  an  informa- 
tion retrieval  system  performance  simulator  was  de- 
veloped and  applied.   Simulation  is  feasible  and  useful 
for  comparing  systems.  Botti  evaluation  models  are 
based  upon  tiie  concluaion  that  all  sdentlfic  information 
retrieval  systems  are  comprised  of  four  basic  stages: 
coding  and  Indexing  of  objects  for  storage;  coding  of  in- 
quiries in  a  language  consistent  with  that  applied  to  ob- 
jects; matching  inquiries  with  objects  in  accordance 
widi  system -Imposed  rules;  and  user  appraisal  of  re- 
'  trleved  objects.  In  general,  these  stages  -can  be  repre- 
sented abstractly  in  binary  language  within  a  matrix  of 
stored  objects  and  indexing  terms,  (Author)  ' 


N64- 17582 

Coordinated  Science  Lab.,  Univ.  of  Iljilnois,  Utbana. 
THEC»ETICAL  AND  EXPERIMENTAL  STUDIES  OF 
THE  UNDERLYING  PROCESSES  AND  TECHNIQUES 
OF  LOW  PRESSURE  MEASUREMENT.;  Final  rept. 
D.  Alpert.   31  Jan  64,  21p 
Grant  NsG-376 
NASA  CR-53I96 
(DTS  $2.60 

DESCRIPTC»S:  •I./jw-pressure  research. 


AD-406  365 

David  Samoff  Research  Center,  Princeton,  N.  J. 
STUDY  OF  SPEECH  COMPRESSION  SYJSTEMS  (SYL- 
LABIC CC»4PRESSION  TECHNIQUES).    (Quarterly  prog- 
ress rept.  no.  2,  16  Jul-15  Oct  62  ^ 
H.  Belar  and  E.  S.  Rogers.    15  Oct  62,  92p 
Contract  DA36-039-8C-89191 
OTS$8.6t) 

DESCRIPTORS:  •Speech  compression,  SJpeech  represenUf 
tion,  •Voice  communicatipn  systems.  Speech,  Speech 
recognition.  Processing,  Analysis,  Vocabulary,  Synthesis; 
Intelligitj^llty,  Statistical  data. 


A  limited  and  rudimentary  speech  (nrocessing  system  de- 
veloped by  the  RCA  Laboratories  is  the  starting  point  erf 
this  research.    It  provides  a  syllable  communications 
system  voice -to-print,  or  voice -to- voice,  over  a  channel 
of  only  6  bits  per  word  for  a  50  word  vocabulary.  The 
processing  of  the  spoken  word  is  performed  by  a  coarse 
structure,  anplitude  comparing  and  time  compensated 
analyzer.    Tests  were  made  with  apparatus  for  analyzing 
and  the  printing  of  the  quantized  speech  pattern,  using  a 
list  of  words  proposed  by  the  Voice  Security  Branch  of 
the  USASRDL,  with  the  aim  to  increase  the  resolving 
power,  etc.    Studies  of  envelope  characteristics  were  coo- 
tinued.    Additional  tests  were  made  of  the  rate  of  growth, 
rate  of  decay  and  the  characteristics  of  intrasyllable 
pauses,  and  some  earlier  results  confirmed.  Preliminary 
work  toward  increasing  the  resolving  power  for  fricative 
consonant  is  described.    (AuAor) 

PB-165  306 

Institute  for  Cooperative  Research,  Univ.  of 

Pennsylvania,  Philadelphia. 
ON  RETRIEVAL  IN  AID  OF  SCIENTIFIC  DISCOVERY 
John  O'Connor  [l%Ol  26p 
[Contract  Nonr-551(35)] 
AD- 245  919 
OnrS  $2.60 

JJESCRDPTORS:  •Information  retrieval.  Reports, 
•Documentation,  •Data  processing  systems.  Design. 

The  fbll6wing  question  is  discussed:  what  should  a  good 
retrieval  system  do,  if  considerations  of  cost  and 
technical  feasibility  can  he  negl«:ted  in  Judging  how 
good  the  system  is.  .The  special  case  of  retrieval  to  aid 
scientific  discovery  is  considered.    (DDC  abstract) 

OTS  SB-533 

Office  of  Technical  Services,  Dept.  of  CcMnmerce, 

Washington,  D.  C. 
SCIENCE  AND  TECHNOLOGY.   PART  IV:  PL -480 
TRANSLATION  PROGRAM.  Feb  64,  19p 
OTS  Selective  Blbllogra{*y  SB-533 
OTS  $0. 10 

DESCRIPTORS:  •Bibliographies,  Chemistry,  Engineer- 
ing, Machines,  Materials,  Mechanics,  Metallurgy, 
Nuclear  frfiysics.  Mathematics,  •Scientific  research 

List^  322  tranalations  financed  widi  currencies  accrued 
in  Israel,  Poland  and  Yugoslavia  as  a  result  of-sale 
abroad  of  American  surplus  agricultural  conmiodities. 
Material  selected  by  scientists  of  U.  S.  agencies  partici- 
pating in  this  program.  Subjects  are  arranged  in  the 
following  categories:  Chemiatry;  Engineering;  Machin- 
ery; Materials;  Mechanics;  Metallurgy;  Nuclear  Physics 
and  Nuclear  Chemistry;  Physics  and  Mathematics; 
Patents.   Most  of  these  translations  are  available 
through  OTS  for  about  a  penny  a  page.  ' 
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AD-410  245  i 

Raytheon  Co. ,  Wateham,  Mass. 
PERTEACH  (PERT  FUNDAMENTA  S,  VOLUME  1) 
[1963]  262p 

Contract  AF  19(628)365       ; 

ESD-TDR -63-198,  Vol.  1-.  a 

JOTS  $17.00  ^  .  •         ^-         , 

DESCRIPTORS:  *Management  engineering,  •Decision 
making.  Control  systems.  Programming  (Computers), 
•Instruction  manuals. 

The  self-lnstnxrtionBl  course  teaches  the  basic  concepts 
and  techldques  at  PERT  (Program  Evaluation  Review 
Technique).  The  course  consists  of  six  volumes  and  is 
Intended  for  use  by  Air  Force  managers.  Presented  in 
programed-instruction  format,  the  course  allows  the  , 
stixlent  to'  proceed  at  his  own  pace  and  to  learn  without 
dieaidcf  an  instructor.  (Author) 

AD-410  273  ! 

Raytheon  Co.,  Waltham,  Mass. 
PERTEACH  (PERT  FUNDAMENTALS,  VOLUME  H). 
[1963]  247p 
Contraa  AF  19(628)365 
ESD-TDR -63- 198,  Vol.  n 
OTS  $16.00 

DESCRIPTORS:  •Management  engineering,  •Decision 
making.  Control  systems.  Programming  (Computers), 
•Instruction  manuals,  , 

The  self- instructional  co'jrse  teaches  tfie  basic  concepts 
and  techniques  of  PERT  (Program  Evaluation  Review 
Technique).  The  course  consists  at  six  volumes  and  Is 
Intended  for  use  by  Air  Force  managers.  Presented  in 
programmed- instruction  format,  the  course  allows  the 
student  to  proceed  at  his  own  pace  and  to  learn  without 
die  aid  at  an  instruaor.  (Author)  (See  also  AD-410  245) 


•AD-411  278 

Raytheon  Co.,  Waltham,  Mass. 
PERTEACH  (PERT  AND  PROGRAM  MANAGEMENT, 
VOLUME  ffl)  [1963]  97p 
Contract  AF  19(628)365 
ESD-TDR -63- 198,  Vol.  ffl 
GTS  $8.10 

reSCRIFTORS:  •Management  engineering,  •Decision 
making.  Control  systems.  Programming  (Computers), 
•Instruction  manuals. 

The  self-ln$tructlonal  course  teaches  the  basic  con- 
cepts and  techniques  of  PERT  (Program  Eval:'aticMi 
Review  Technique).  The  course  consists  of  oix  volumes 
and  is  Intended  for  use  by  Air  Force  managers.  Pre- 
sented in  programed-instruction  format,  the  course 
allows  the  student  to  proceed  at  his  own  pace  and  to 
learn  without  the  aid  of  an  instructor.  (Author)  (See 
also  AD-410  273) 


AD-411  277 

Raytheon  Co.,  Waltham,  Mass. 
PERTEACH  (PERT  NETWORK  DEVELOPMENT  AND 
COMPUTER  PROCESSING,  VOLUME  IV)  [1963]  117p 
Contraa  AF  19(628)365 
ESD-TDR-63-198,  Vol.  IV 
OTS  $9.60 


I^SCRIFTORS:  •Management  engineering,  *Decislon 
making.  Control  systems,  •Programming  (Computers),   ' 
•Instruction  manuals. 

The  self-instructional  course  teaches  the  basic  concept? 
and  techniques  of  PERT  (Program  Evaluation  Review 
Technique).  The  course  consists  of  six  volumes  and  is 
intended  for  use  by  Air  Force  managers.  Presented  in 
programed-instruction  format,  the  course  allows  the 
student  to  proceed  at  his  own  pace  and  to  learn  wlthoK 
the  aid  of  an  instructor.,  (Author)  (See  also  AD-411  279 


AD-410  244 

RaytiieonCo.,  Waltham,  Mass. 
PERTEACH  (PERT  NETWORK  I^VELOPMENT  AND 
COMPUTER  PROCESSING,  VOLUME  V).    [1963]  140p 
Contract  AF19(628)365 
ESD-TDR-63-198,  Vol.  V 
OTS  $10.50 

CSSCRIFTORS:  •Management  engineering,  *DeclBion 
making.  Control  systems,  •Programming  (CoD^wters), 
•Instruction  manuals. 

The  self -instructional  course  teaches  the  basic  concepts, 
and  techniques  of  PERT  (Program  Evaluation  Review 
Technique. )  The  course  (;onslsts  of  six  volumes  and  is 
intended  for  use  by  Air  Force  managers.  Presented  in 
programmed- instructioo  format,  the  course  allows  the 
student  to  proceed  at  his  cwn  pace  and  to  learn  without 
the  aid  of  an  instructor.  (Author)  (See  also  AD-411  277) 


AD-409  914 

Raytheon  Co.,  Waltham,  Mass. 
PERTEACH  (WORK  BOOK,  VOLUME  VI)  [19631  47p 
Contraa  AF  19(628)365 
ESD-TDR-63-198,  Vol  VI  ,  j 

OrrS  $4.60 

DESCRIFTCXIS:  •Management  engineering,  •Decision 
making.  Control  systems,  Progranmilng  (Computers),    . 
^Instruction  manuals,  ^ 

The  self-instriictianal  course  teaches  the  basic  con- 
cepts and  techniques  of  PERT  (Program  Evaluation  Re- 
view Technique).  The  course  consists  of  six  volumes 
and  is  intended  for  use  by  Air  Force  managers,  pre- 
sented in  programmed-instrualon  format,  the  course 
alfows  the  student  to  proceed  at  his  own  pace  and  to 
learn  without  the  aid  of  an  instruaor.  (Author)  (See 
also  AD-410  244) 

AD-431  950    repriced 

Smithsonian  Institutioa,  WashingtDn,  D.  C. 
AIR  FORCE  RESEARCH  RESUMES,  1963.   Volume  4. 
[1964]  S86pu 
Contract  AF49(638)1213 
OAR-016 
OTS  $7.00 

DESCRIPTORS:  •Air  Force  research,  •Indexes, 
•Abstracts,  Chemistry,  Metallurgy,  Solid  state  physics. 
Nuclear  physics.  Electricity,  Magnetism,  Optics, 
Control  systems.  Energy  conversion.  Mechanics, 
Fluid  mechanics.  Geology,  Matihematlca,  AtmosfAiere, 
Meteorology,  AstropUcs,  Psychology,  Biology, 
Medicine. 


(See  also  AD-40I  600) 
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Ap-406  155  I '     ^ 

TOW  Computers  [Co.  ]  Canoga  Pa<k,  Oalif . 
AUTOMATIC  AB^TRACtlNG.   Final  ref 
H.  P.  Edmundson.   2  Feb  63,   91p 
Contraa  AF30(602)2223 
Rejx.  no.  C107-3UI;  RADC-TDR -63-93 
OTS  $8.60 

DESCRIPTORS:  Automatic,  •Abstractinii  •Information 
retrieval,  •Computers,  •Rrogranmiing  Computers), 
Documentation,  Data  proc^sing  systemsL  Tests, 
ExperlmenMl  data,  ' 


An  operating  system  and  a  research  methodology  are 
presented.   The  <q»ratlng  system  produces  automatic 
abstracts  via  programs  written  for  the  IBM  7090  and  tfie 
IBM  1401.  The  programming  involwed  the  preparation  of 
an  Edit  Program  which  inputs  the  text  of  documents,  a 
Cue  Dictionary  Program  which  Inputs  a  fixed  word  list, 
and  an  Abstraalng  Program  which  selects  and  outputs 
sentences  of  the  document.  The  fesearch  methodology 
proceeds  from  linguistic  analysis  of  documents  com- 
prising a  sample  library,  the  compilation  of  dlaionarle^ 
the  formulation  of  abstracting  rules  which  are  apf>Ued 
to  new  documents  trf  an  experimental  library,  and  con- 
cludes with  testing  and  evaluation  of  the  final  progjram 
and  dictionaries  on  documents  of  a  test  library.   Ex- 
amples are  given  of  abstracts  produced  by  the  four  basic 
methods:  Cue  method.  Key  method.  Title  method,  and 
Location  method.  (Author) 
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2b 
17 
2b 
2b 
2b 


S-58 


S-58- 


a 


NumbT  Pmge 

AAL-TN-62-13  S-34 

AAL-TN-62-16  S-34 

AD-1  739  S-37 

AO-6144  S-44 

AD-9426  S-37 

AD- 14  OSS  S-30 

AD- 16  ISO  S-37 

AD- 19  300  S-2S 

AD-2S088  S-26 

AD-47  (15  S-29 

Ab-S3  104  S-22 

AD-84  793  S-27 

AD- 107  234  S-41 

AD- 146  047  S-34 

AD-ISS  1S3  S-2 

AD- 160  064  S-23 

AD- 202  400  S-22 

AD-202  507  S-23 

AD-21S  905  S-SO 

AD-218  902  S-3 

AD-219  478  S-90 

AD-219  479  S-30 

AD-226  822  S-7 

AD-228  802  S-9 

AD- 228  807  S-9 

AD-231  542  S-1 

AD-231  547  S-20 

AD- 235  895  S-13 

AD- 238  115  S-17 

AD- 244  305  S-S 

AD- 245  919  S-57 

AD-247  014  S-5 

AD- 249  625  S-1 1 

AD- 250  044  S-8 

AD-2S0  046  S-10 

AD- 250  049  S-7 

AD- 250  050  S-13 

AD-250  051  S-13 

AD- 250  865  S-72 

AD- 250  983  S-18 

AD- 250  987  S-12 

AD- 250  988  S-13 

AD-251  125  S-32 

AD- 253  002  S-t9 

AD-253  004  S-19 

AD- 253  005  S-11 

AE>-2S3  319  S-36 

AD-254  7S1  S-19 

AD- 254  752  S-16 

AD- 267  487  S-26 

AD- 273  115  S-S3 

AD- 279  089  S-17 

AD- 279  090  S-13 

AD-279  091  S-16 

AD-279  444  S-27 

AD- 279  504  S-12 
AD-279  505 

■ee  AD- 280  434  S-46 

AD-279  S06  S-4 
AD-279  539 

■ee  AD- 280  433  S-4 

AD-280  119  S-39 
AD-280  417 

■ee  AD-279  504  S-12 

AD-280  418  canceled  S-17 

AD-280  419  S-19 

AD-280  420  S-2 

AD-280  421  canceled  S-13 

AD-280  422  canceled  S-4 

AD-280  423  S-9 

AD-280  432  S-21 

AD-280  433  S-4 

AD-280  434  S-46 

AD- 28.  389  S-28 

AD-281  391  S-15 

AD- 282  877  S-48 

AD-283  916  S-45 

AD-283  918  S-45 

AD-285  514  S-43 

AD-287  082  S-U 

AD- 287  093  S-Hl 

AD- 289  659  S-40 

AD-290  479  S-30 

AD-2?I  569  S-52 

AD-2J1  659  S-26 

AD-292  146  S-SO 

AD- 294  117  S-25 

AD- 295  588  S-14 

AD-295  662  S-14 


NUMBER  INDEX 


Number 

AD-402  41S 
AD-403  092 
AD-403  116 
AD-403  595 
AD-405  551 
AD-406  155 
AD-406  365 
AD-407  553 
AD-409  810  canceled 
AD- 409  914 
AD-410  244 
AD-410  245 
AD-410  273 
AD-411  277 
AD-411  278 
AD-413  128 
AD-417  086 
AD-418  269 
AD-420  946 
AD-420  947 
AD-420  948 
AD-421  144 
AD-421  848 
AD-422  291 
AD-422  442 
AD-422  509 
AD-422  688 
AD-422  773 
AD-423  076 
AD-423  077 
AD-423  169 
AD-423  179 
AD-423  372 
AD-423  378 
AD-423  379 
AD-423  385 
AD-423  387 
AD-423  389 
AD-423  390 
AD-423  397 
AD-423  398 
AD-423  657 
AD-423  666 
AD-423  696 
AD-423  701 
AD-423  948 
AD-424  097 
AD-424  120 
AD-424  189 
AD-424  879 
AD-424  891 
AD-425  079 
AD-425  080 
AD-425  081 
AD-425  083 
AD-425  209 
AD-425  215 
AD-425  217 
AD-425  220 
AD-425  477 
AD-425  541 
AD-425  542 
AD-425  564 
AD-425  600 
AD-425  692 
AD-425  889 
AD-425  940 
AD-426  008 
AD-426  027 
AD-426  121 
AD-428  226  repHced 
AD-428  907  rep|-|ced 
AD-430  890  j 

AD-431  950  rep  iced 
AD-433  587  rep  iced 
AD-434  081  repftced 
AD-434  115  repflced 
AD-434  329  repriced 
AELRDL-2402-tB 
AFCRL-62-727 
AFCRL-62-736 
AIL-lt24-I-2 
AIL- 1124- 1-4 
AU-C-62081 
Alcoa-7-63-AP5>- 
AMRL-519 
ANL-6271 
ANL-6649 
ANL-6796 


Number 


S-Sl 

ANL-6802 

S-36 

N63- 22666 

S-U 

s-16 

ANL-6809 

S-47 

N63-22667 

S-9 

S-6 

ANL-68a0 

S-39 

N63-22980 

S-10 

s-17 

ANL-6880 

S-47 

N63-22981 

S-3 

S-36 

AOeR-2-03 

S-30 

N63-23338 

S-3 

S-55 

ARA-TR-235-4 

S-41 

N63-23339 

S-8 

S-53 

ARA-TR- 235-3 

S-40 

N63-23514 

t     S-22 

S-48 

AROD-1110:6 

S-41 

N63- 23658 

S-2 

S-48 

AROD-1716:17 

S-39 

N63-23780 

S-4 

S-54 

ASD-TDR -62-447 

S-SO 

N63- 23811 

S-4 

S-54 

ASD-TDR -63-265 

S-S4 

N64- 10558 

S-16 

S-54 

ASD-TDR-63-269 

S-44 

N64- 12045 

S-42 

S-S4 

ASD-TR -62-7-868 

S-43 

N64-12176 

S-12 

S-S4 

ATI -79  350 

S-23 

N64- 12246 

S-12 

S-54 

ATI- 139  373 

S-SI 

N64- 12261 

S-47 

S-39 

ATI -197  792 

S-41 

N64-i2340 

S-14 

S-32 

BNL-805 

S-3 

N64-12344 

S-38 

S-20 

BNL-C-38 

S-S 

N64- 12663 

S-44 

S-22 

CCM0-AD-M13 

S-40 

N64- 12677 

S-7 

S-4 

CBND-190 

S-47 

N64-12814 

S-38 

S-3 

CML-TN-P9 

S-22 

N64- 12817 

S-38 

S-4 

C»NF-89-23 

S-46 

N64-12835 

S-18 

S-18 

CONF-I87-U3 

S-45 

N64- 12855 

S-6 

S-2 

OASA-1360 

S-47 

N64- 12864 

S-17 

S-47 

DMIC-M-170 

S-42 

N64- 12865 

S-12 

S-7 

CWL-A-125 

S-23 

N64- 12867 

S-43 

S-13 

CWL-A-128 

S-22 

N64- 13078 

S-20 

S-12 

EFINS-64-5 

S-23 

N64- 13852 

S-10 

S-20 

ESD-TDR-63-198,  v.  1 

S-54 

N64'- 13865 

S-16 

S-U 

BSD-TDR-63-198.  v.  2 

S-54 

N64- 13869 

S-4 

S-34 

ESD-TDR-63-198,  v.  3 

S-54 

N64- 16526 

S-25 

S-44 

ESD-TDR-63-198,  v.  4 

S-S4 

N64- 16535 

S-44 

S-48 

ESD-TE«-63-198.  v.  5 

S-54 

N64- 16537 

S-45 

S-49 

ESD-TDR-63-198.  v.  6 

S-54 

N64- 16666 

S-39 

S-41 

FA -R- 1090 

S-44 

N64- 16671 

S-24 

S-5 

FZM-2690 

S-43 

N64- 16695 

S-40 

S-43 

HAC-TM-262 

S-30 

N64- 17254 

S-22 

S-38 

HAC-TM-264 

S-29 

N64- 17255 

S-22 

S-21 

HAC-TM-266,  pta.   1,  2 

S-28 

N64- 17266 

S-51 

S-3 

HAC-TM-316 

S-29 

N64- 17291 

S-40 

S-43 

HAC-TM-320             , 
HAC-TM-352             ' 

S-29 

N64- 17292 

S-21 

S-2 

S-29 

N64- 17293 

S-44 

S-38 

HAC-TM-372 

S-28 

N64- 17501 

S-24 

S-15 

HAC-TM-380 

S-29 

N64-17577 

S-4S 

S-46 

HW -68600  37 

S-1 

N64- 17582 

S-S3 

S-15 

HW-77080 

S-25 

N64- 17584 

S-39 

S-42 

HW -77529 

S-43 

N64- 17591 

S-S7 

S-12 

HW -77770 

S-44 

N64- 17675 

S-36 

S-14 

HW-SA-2932 

S-46 

N64- 17684 

S-47 

S-41 

Hydro -TR -007 -3 

S-41 

N64-17717 

S-40 

S-52 

IDO- 16757 

S-4S 

N64- 17739 

S-2t 

S-38 

IITRI- 1066-4 

S-48 

N64- 17743 

S-47 

S-38 

irrRI-90-1228A-2 

S-37 

N64- 17824 

S-21 

S-32 

irrRI-A031-4,  R-3 

S-37 

N64- 17835 

S-47 

S-52 

irTRI-A031-4,  R-4 

S-37 

N64- 17978 

S-44 

S-45 

IITRI -M6053 

S-24 

N64- 17979 

S-21 

S-37 

IS-615 

S-24 

N64- 17980 

S-46 

S-41 

IS -676 

S-44 

N64- 17987 

S-24 

S-37 

IS -741 

S-21 

N64- 17989 

S-30 

S-16 

IS -760 

S-46 

N64- 17990 

S-24 

S-15 

IS-762 

S-47 

N64- 17991 

S-42 

S-12 

IS -770 

S-21 

N64- 17992 

S-50 

S-4 

IS-800 

S-21 

N64- 17993 

S-2S 

S-17 

IS-810 

S-52 

N64- 17994 

S-42 

S-17 

JPL-TR -32-403 

S-36 

N64- 18078 

S-33 

S-37 

JPL-TR -32-546 

S-40 

N64- 18079 

S-45 

S-10 

JPL-TR -32-569 

S-30 

N64- 18080 

S-47 

S-6 

UR-TR-182 

S-38 

N64- 18082 

S-28 

S-17 

I«:k-BR-6793 

S-47 

N64- 18121 

S-22 

S-18 

MH-MPG-1525-TR-1 

S-2 

N64-182I6 

S-36 

S-42 

vrn-63TR50 

S-37 

N64- 18275 

S-47 

S-32 

ML-570 

S-50 

N64- 18297 

S-40 

S-30 

ML-595 

S-50 

N64- 18298 

S-41 

S-54 

ML-596 

S-50 

N64- 18300 

S-24 

S-52 

N62- 11663 

S-39 

N64- 18301 

S-Sl 

S-34 

N63-1743 

S-48 

N64-18304 

S-30 

S-34 

N63- 12155 

S-42 

N64- 18305 

S-43 

S-49 

N63- 13538 

S-6 

N64- 18395 

S-44 

S-52 

N63- 13852 

S-27 

N64- 18422 

S-Sl 

S-26 

N63- 13974 

S-43 

N64- 18425 

s-30 

S-27 

N63- 13989 

S-26 

N64- 18428 

S-44 

S-26 

N63- 14789 

S-20 

N64- 18429 

S-39 

S-26 

N63- 15026 

S-52 

N64- 18430 

S-40 

S-33 

N63- 16508 

S-7 

N64- 18431 

S-1 

S-43 

N63- 16626 

S-33 

N64- 18432 

S-1 

S-18 

N63- 18324 

S-31 

N64- 18433 

S-1 

S-47 

N63-22216 

S-SI 

N64- 18438 

S-30 

S-47 

N63- 22348 

S-52 

N64- 18439 

S-1 

S-24 

N63-22665 

S-20 

N64- 18442 

S-3« 

S-S9 


Number 

N64- 18443 

N64- 18448 

N64-I84S2 

N64- 18455 

N64-I8456 

N64-184S7 

^164- 18476 

N64-18480 

N64-18S0O 

N64-18510 

N64-18726 

N64-18727 

N64- 18728 

N64- 18729 

N64- 18730 

N64- 18731 

N64- 18732 

N64- 18733 

N64- 18734  V 

N64- 18735 

N64- 18737 

N64- 18951 

N64- 18952 

N64- 18953 

N64- 18955 

N64- 18956 

N64- 18957 

N64- 18958 

N64- 18959 

N64- 18960 

N64- 18961 

N64- 18962 

N64- 19002 

N64- 19060 

NAA-SR-7398 

NASA -CR -20 

NASA -CR -24 

NASA -CR -25 

NASA-CR-28 

NASA -CR -32 

NASA -CR -33 

NAS\-CR-34 

NASA -CR -40 

NASA -CR -44 

NASA-CR-53104 
NASA-CR-53180 

NASA-CR-53198 
NASA -CR -53200 
NASA-CR-53201 
NASA -CR -53233 
NASA-CR-53354 
NASA-CR-53361 
NASA -CR -53424 
NASA -CR -53508 
NASA -CR -53531 
NASA-CR-53557 
NASA-CR-53558 
NASA -CR -53561 
NASA-CR-53564 
NASA -CR -53568 
NASA -CR -53575 
NASA -CR -53576 
NASA -CR -53577 
NASA -CR -53580 
NASA-CR-53581 
NASA -CR -53583 
NASA-CR-53585 
NASA -CR -53589 
NASA -CR -53590 
NASA -CR -53591 
NASA -CR -53592 
NASA -CR -53593 
NASA -CR -53610 
NASA -CR -55842 
NASA-CR -56004 
NASA  Order -R- 104 
NASA  C)rder-R-104 
NASA  OrdEr-T-7632 
NASA  Order -T -7632 
NASA-TM-X-51579 
NASA-TN-D-2054 
NASA-TN-D-2072 
NASA-TN-D-2120 
NASA-TN-D-2157 
NASA-TN-D-2174 
NASA-TN-D-2175 
NASA-TN-D-2189 
NASA-TN-D-2198 
NASA -TN-D- 2235 
NASA-TN-D-2236 
NASA -TN-D- 2237 


ftm  Number 

S-34  NASA-TN-D-2239 

S-99  NASA -TN-D- 2242 

S-40  NASA-TN-D-2247 

S-50  NASA -TN-D- 2250 

S-32  NASA-TN-D-2251 

S-32  NASA -TN-D- 2255 

S-40  NASA-TN-D-2262 

S-23  NASA-TN-D-2263 

S-34  NASA-TN-D-2266 

S-a«  NASA -TN-D- 2268 

S-25  NASA -TN-D- 2269 

S-32  NASA -TN-D- 2273 

S-40  NASA -TN-D- 2275 

S-40  NASA-TN-D-2276 

S-33  NASA -TN-D- 2280 

S-42  NASA-TN-D-2289 

S-22  NASA-TR-R-165 

S-42  NAVWEPS-17-20GF- 

S-2  04.  rey. 

S-41  NAVWBPS-17-20JV-O1 

S-49  NAVWEPS-5730 

S-25  NEL-166 

S-51  NBL-1063 

S-42  NOLTR-63-13 

S-34  NP- 11675 

S-33  NP- 12422 

S-33  NRL-6012 

S-25  NRL-6016 

S-48  OAR -016 

S-51  ORNL-3341 

S-21  ORNL-3398 

S-24  ORNL-3465 

S-25  ORNL-3481 

S-33  ORNL-3485 

S-42  ORNL-3503 

S-24  ORNL-3505 

S-32  ORNL-3509 

S-32  ORNL-3513 

S-25  ORNL-3535 

S-30  ORNL-3542 

S-24  ORNL-3547 

S-25  ORNL-3551 

S-51  ORNL-3554 

S-32  ORNL-3555 

S-51  ORNL-3558 

S-23  ORNL-3563 

S-53  ORNL-3567 

S-»  ORNL-3570 

S-37  ORNL-3583 

S-45  ORNL-3581 

S-40  ORNL-TM-285 

S-41  OSURF-601-8 

S-22  CSURF- 1083-22 

S-24  arS-SB-523 

S-36  onrS-SB-529 

S-30  OTS-SB-530 

S-43  arS-SB-531 

S-30  OTS-SB-532 

S-51  arS-SB-533 

S-39  PA-TM-1145 

S-40  PA-TR-3102 

S-1  FB-16S2S8 

S-50  PB-165  259 

S-24  PB-165  306 

S-24  PB-16S309 

S-40  PB-165  310 

S-30  PB-165  311 

S-1  PB-165  312 

S-1  PB-165  313 

S-1  PB-165  314 

S-44  PB-165  315 

S-39  PB-165  316 

3-40  PB-165  317 

S-36  PB-165  318 

S-47  PB-165  319 

S-J9  PB-165  320 

S-46  PB-165  321 

S-39  PB-165  328 

S-46  PB-165  329 

S-34  PB-165  330 

S-42  PB-165  331 

S-33  PB-165  332 

S-45  PB-165  334 

S-34  PB-165  335 

S-40  PB-165  336 

S-40  PB-165  337 

S-33  PB-165  338 

S-33  PB-165  339 

S-47  PB-165  340 

S-42  PB-165  341 

S-33  PB-165  342 


S-42 

S-22 
S-42 
S-50 
S-25 
S-2 
S-41 
S-2S 
S-4S 
S-S3 
S-2S 
S-« 
S-Sl 
S-21 
5-34 
S.-2S 
S-42 

S-27 
S-27 
S-34 
S-31 
S-31 
S-47 
S-S9 
S-4S 
S-42 
S-30 
S-S4 
S-22 
S-43 
S-22 
S-2S 
S-Sl 
S-47 
S-46 
S-24 
S-3S 
S-47 
S-47 
S-47 
S-44 
S-40 

s-ir 

S-4S 
S-35 

S-» 
S-45 

S-39 
S-40 
S-35 
S-27 
S-31 
S-31 
S-36 
S-l 
S-4 
S-23 
S-S3 
S-3« 
S-51 
-23 
1-22 
'57 
^30 
*29 
•28 
S-29 


Number  Pege 

PB- 165  343  S-32 

PB-165  344  S-31 

PB-165  633  S-SO 

PB-165  634  S-50 

PB-165  635  S-SO 

PB-165  872  S-S3 

PB-165  873  S-S3 

PB-165  874  S-2 

PB-165  875  S-3 

PB-165  876  S-51 

PB-165  877  S-27 

PB-165  878  S-29 

PB-165  879  S-22 

PB-165  880  $-13 

PB-165  881  S-19 

PB-165  883  S-20 

PB-165  886  S-10 

PB-165  887  S-3 

PB-16S888  S-U 

PB-165  891  S-9 

PB-165  892  S-6 

PB-165  893  S-8 

PB-165  895  3-14 

PB-165  901  S-6 

PB-165  902  ;S-7 

PB-165  906  S-7 

PB-165  907  S-19 

PB-165  908  S-12 

PB-165  909  S-U 

PB-165  912  S-13 

PB-165  913  S-13 

PB-165  914  S-13 

PB-165  916  S-12 

PB-165  917  S-19 

PB-165  918  S-16 

PB-165  921  S-20 

PB- 165  922  S-19 

PB-165  924  S-8 

PB-165  925  S-18 

PB- 165  926  S-10 

PB-165  927  S-8 

PB-165  928  S-5 

PB   165  929  S-6 

PB-165  930  S-8 

PB-165  932  S-18 

PB-165  933  S-9 

PB-165  935  S-16 

PB-165  936  S-15 

PB-165  937  S-U 

PB-165  940  S-20 

PB-165  946  S-17 

PB-165  947  S-5 

PB-165  948  S-9 

PB-165  952  S-7 

PB-165  956  S-9 

PB-165  957  S-1 

PB-165  959  S-5 

PB- 166  000  S-44 

PB-181  655,  rer.  S-27 

PB- 181  655-1  S-27 

PB-181  674  S-27 

PB-181  675  S-35 

PB-181  676  S-35 

PB-181  677  S-35 

PB-181  678  S-35 

PIB-221  S-30 

PIBMRI -282-52  S-30 

PLASTEC-9  S-25 

PRL-TDR-63-6  S-39 

R62SD47:  S-52 

RADC-TDR -63-39  S-2 

RADC-TDR-63-93  S-55 

RADC-TDR-63-137  S-32 

RADC-TDR -62 -433  S-52 
RLES-AST-4015-101-64U          S-1 

RLT-66  S-38 

•   RM-3950-NASA  S-24 

RTD7TDR-63-3056  S-41 

RTD-TDR-63-4276  S-32 

RTD-TDR-63-4184  S-52 

SAM-59-23  S-8 

SAM-59-36  S-5 

SAM-59-38  S-6 

SAM-59-46  S-9 

SAM-59-66  S-8 

SAM-59-74  S-7 

SAM-59-89  S-9 

SAM-59-90  S-1 

SAM-60-10  S-20 

SAM-60-46  S-17 

SAM -60-64  S-5 


S-60 


Number 

SAM-60-W 
SAM-60-86 
SAM-60-93 
SAM-61-10 
SAM-61-1S 
SAM-61-16 
SAM-61-17 
SAM-61-22 
SAM-61-26 
SAM-61-27 
SAM -6 


pse 
•-• 
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1.   AIRCRAFT  AND  FUGHT 
EQUIPMENT 


AD-600  053  Dlv.  1 

OTS  Prloe  $1.25 


Detachment  4.  Reaearoh  and  Technology  lilT.,  Eglin 

AFB,  Fla. 

ENVIBONMENTAL  EVALUATION  OF  THE  MODULATED 

CARRIER  WAVE,  TUMBLINO- AIRFOIL,  CRASH  POSITION 

INDICATOR. 

by  V.  L.  Reieraon.  Apr  M,  4ap 

ATL  TDRS4  20. 


UnoUsslfled  report 


Descriptors:  (^Rescue  beaoons.  Environ  Mental  tests), 
(♦Radio  beaoons,  Aircraft  equipment),  Survival.  Electronic 
ec^pUpment,  Tou^^mess,  Reliability  (Electnnlos). 

Laboratory  environmental  tests  were  aocovplisbsd  on  a 
modulated  carrier  wave,  crash  position  Indtoator  (CPQ 
beacon  during  October,  November,  and  Deoember  1963. 
These  tacts  Included  low  and  hi|^  tamper4ture,  hi^  altitude, 
humidity,  salt  spray,  ylbratlon,  shock,  an4  life  tests.   Tem- 
peratures from  -54  C  to  -t-es  C  and  simulated  attitudes  to 
80,000  ft  were  used.  The  beacon  survived  kll  tests  without 
permanent  deterioration  or  damage.   Tem|Brary  deterioration 
o<  beacon  performance  did  occur  at  extremely  low  temper- 
atures; however,  beaoon  performance  recovered  completely 
at  ambient  temperature.  The  beacon  was  tested  at  and  Is  con- 
sidered acceptable  for  storage  from  -54  C  to  -t^S  C  to  80,000 
ft  and  for  operation  from  -35  C  to  ^65  C  at  altitudes  to 
50,000  ft  under  the  humidity,  satt  spray,  vibration,  and  shock 
Impact  conditions  specified  in  MIL-T-642$£.   Recommenda- 
tions are  made  for  Increased  quality  contiMl  by  the  manu- 
facturer and  for  operational  utilisation  of  a  limited  number  of 
CPI's  on  Jet  aircraft  to  determine  the  effects  at  long  term 
storage  under  ]et  aircraft  operating  ooodltloos.   (Author) 


AD-600  093 
OTS  Price  $3.00 


Dlv.  1 


Federal  Aviation  Agency.  Washli^too.  D.  p. 
INTERNATIONAL  AVIATION  R  AND  D  SYMPOSIUM  (2nd)s 
ALL  WEATHER  LANDING  SYSTEMS.  SEPTEMBER  16-18.  1963. 
Sumipary  of  discussions  and  program  progress  rent. 
1964.  186p  -»-        K  -»  j~ 

FAA 

Dncllassified  report 

Descrtptorsi   (*All-westh*r  avlstloB.  Aircraft  laam^a), 
(*Alr  traftlo  control  systwns,  t.«,mWwj  a|(ti),  (*SyBVOaU, 
All-weather  aviation),  Avtatlan  safety.  Terminal  fll|^ 
facilities,  nigbt  Instruments,  Aircraft  aatoonas.  Flight  paths, 
Mateorlogloal  parameters. 

Contents:  summary  of  disoussloos,  alrboiae  systems,  sub- 
system development,  oparstlonal  aspeotsi  program  progress 
report(FAA  all  weatbsr  i»i«<w«g  program,  ^rbojeot  oooflguratioB 
for  category  m  operation,  naw  glide  slope  antennae,  weather 
rsqulrenuoto  for  all  weatbsr  laadiag  STBtMx,  visual  aids 
system  for  an  weather  operatloas). 


Bulletin 


AD-600  108  DlT.    1,  2 

OTS  Price  $8.60 

Bollay  (E)  Associates,  Inc.,  Goleta,  Calif. 

CONFIGURATION  OF  WEATHER  FACIUnES  FOR  MBTRO- 

PLEX  TERMINAL  AREAS. 

Flnalrept. 

by  W.  Slover.  Jan  64,  91p 

Contract  ARD8554.  ProJ.  206  OOIS, 

FAA   R064  32 

Unclassified  report 

Descriptors:   (^Weather  forecasting.  Terminal  fll|^ 
facilities),  (^Terminal  flight  facilities,  Weather  forecasting). 
All-weather  aviation,  AIT"  traffic  control  terminal  areas.  Data 
transmission  systems.  Design.  Qperatlaa. 

This  study  develops  the  observing  and  communication  details 
of  a  mesosoale  weather  network  to  support  the  air  traffic  con- 
trol system  in  high-density  terminal  areas.  The  study  begins 
with  a  review  of  terminal-area  trsffio  control  functions  and  re- 
(Tilred  weather  lnf6rmatton.  Required  information  Includes 
short  period  forecasts  (one  hour)  for  the  terminal  area;  since 
such  forecasts  are  not  available  >oday.  the  study  considers 
observations  to  be  their  equlvalsBt  and  makes  provision  for 
observing  the  parameters  that  will  likely  be  inputs  to  short 
period  forecasting  models.  Nine  metroplex  cities  are  then 
selected  for  study,  along  vrlth  the  test-bed  at  NAFEC.  The 
'ideal'  mesosoale  networic  is  described  and  its  principles 
applied  to  the  ten  terminal  areas  being  considered.  The  prob- 
lems that  exist  in  obtaining  needed  meteorological  measure- 
ments are  considered,  and  an  optimum  remote  observing  con- 
figuration, using  exlsttng  meteorological  sensors,  is  discussed. 
Addttiaoal  measurements  needed  at  the  metroplex  ter- 
minal are  also  considered.   Finally,  the  engineering  config- 
uration and  operation  of  the  data  colleotioQ  network  is 
described.  Observing  site  details  and  terminal  area  data  fbr 
the  ten  Bamp\»  locations  are  tabulated  in*  an  appendix. 
(Author) 


AD-600  109 
OTS  Price  $6.60 


Div.   1.$ 


Bollay  (B)  Associates.  Inc..  Oolrta.  Calif. 

NATIONAL  AVIATION  METEOROLOGICAL  REQUIREMENTS 

THROUGH  1975. 

FlaslraiiC 

hr  D.  ZofL  Feb  64,  6^ 

Contract  FA  WA4403,   Pro].  201  002S, 

FAA   RI)64-31 

Unclassified  report 

De«a1ptors:   (*AU-westher  aviation.  Meteorological 
parameters),  (•Weather  forecasting.  Aviation  safety). 
Air  traffic  control  systems.  Standards. 

This  report  is  tfas  first  up-dating  at  detailed  operational 
reipilrsBHats  for  avlatlaa  weather  service.  The  FAA's 
Nstlonal  Aviation  Meteorological  Requlremaots  Through  1975- 
Usued  in  October  1961  has  baeo  modlflad  la  content,  where 
necessary.  In  addltioa,  seotlooB  have  been  added  which  (1) 
define  the  relative  priority  of  dttferent  servloes.  products, 
and  meteorok)gioal  parameters  In  avlatloa  operations.  (2)> 
discuss  user  iqipllcstlan  of  forecast  accuracy  informatloa. 
(8)  define  operational  weather  products  and  their  distribution. 
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and  (4)  deaorlbe  iwwlad  matbodB  tor  pnomitatlaii  of  operatioiul 
Information.   The  added  8«otlOBS  pinpoint  not  only  that  Informa- 
tton  needed  for  Btrlotly  operational  use  but  Ita  relative  worth 
and  most  easily  assimilable  form.  The  report  finds  that  while 
much  needs  to  be  done  In  obeerrlng  and  processing  meteoro- 
logical information,  and  in  re-aligning  operational  product  dis- 
trlbutlon,  the  primary  deficiency  in  operational  sTlatlon  weather 
service  today  -  and  for  the  foreseeable  Aiture  -  lies  in  the  area 
of  presentation  of  weather  Informatiao  to  users  in  a  form  and 
with  the  content  that  they  can  appij  direcUy  to  their  operattonal 
decisioos.  (Author) 


AD-600  IM 
OTS  Price  $3.00 


DiT.   1.  2 


Foreign  Tech.  DIt.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio.  

HANDBOOK  ON  THE  HIGH-ALTITUDB  VEBTICAL- 
HOMZONTAL  SOUNDING  OF  THE  ATMOSPHERE  IN  THE 
II/-28  AIRCRAFT, 
hy  V.  A.  Deryatera.   20  Mar  64,  19^ 

FTD  TT63  619  TT  64  U661 

XJnclasslfled  reporl 

Unedited  rough  draft  trans,  of  mono.  RukOTodstvo  po 
Vysotnomu  Vertikal'DO-Gorlzontal'nomu  Zondlrovanlyu 
Atmosfery  na  Samolete  IL-28,  Moscow,  1962  (149p). 

Descriptors:  (^Handbooks,  Atmospheric  sounding), 
(•Atmospheric  sounding.  Handbooks),  (•Aircraft,  Meteoro- 
logical Instruments),  Atmosphere,  Meteorology,  Soientlflo 
research. 

The  Handbook  on  the  Higb-ahitude  Vertical  and  Horizontal 
Sounding  of  the  Atmosphere  In  the  II/-28  Aircraft  serves  the 
purpose  of  setting  up  a  uniform  order  and  of  eetabUshlng 
uniform  methods  for  all  visual  and  Instrumental  obeervatlons 
and  the  operations  connected  with  them,  which  are  to  be  carried 
out  by  workers  at  the  hi^altitude  aircraft  sounding  stations 
o<  the  Hydrometeorological  Service  and  by  the  workers  at  the 
LERM's  of  Civil  Air  Fleet  airports.   All  changes  and  im- 
provements in  flight  conditions.  In  methods  of  observation,  in 
the  operation  of  the  recording  tape  and  In  the  writing  of  the 
yearbook  are  generalize  and  systematize  in  the  handbook. 
The  book  gives  a  detailed  descriptton  of  the  K4-51  recorder,  of 
its  checking  In  the  LERM  laboratory  and  of  its  servicing  in- 
structions.  A  new  method  for  determining  the  true  amUent- 
alr  temperature  Is  given.  The  method  for  processing  the 
acceleration  curve  is  explained  in  more  d^all  than  previously. 
A  description  of  new  devices  for  operating  the  recording  tape, 
and  a  description  of  the  hi|^altlt«ide  and  oxygen  equipmoit  in 
the  flight  aerologist's  cabin  are  given.  The  handbook  is  there- 
fore distinguished  by  great  material  completeness.  It  oomr- 
prises  four  sections.    (Author) 


This  sttttfy  Is  divided  Into  two  phases.   Phase  I  is  concerned 
with:  (1)  code  degradation  resulting  from  synchronous  and 
random  Interference,  and  (2)  code-detection  criteria.   Ana- 
lytical models  Include  random  and  operationally  controlled 
distrlbutionB  of  aircraft  with  emphasis  on  high-density  areas. 
It  is  concluded  that  height  daU  derived  from  this  system  will 
afford  good  integrity.   Belief  in  the  high  code  Integrity  of  the 
automatic- altitude  r^wrting  system  leads  one  to  ln<pilre  about 
the  accuracy  of  the  system  or  whether  the  task  can  be  per- 
formed more  efficiently  by  another  type  of  radar  equipment. 
This  is  the  essential  subject  matter  of  Phase  n  of  the  study. 
The  accuracy  of  various  altlmetry  systems  Is  statistically 
assessed  In  terms  of  maintaining  vertical  separation.   ICAO 
analyses  of  alUmeters  are  used  as  a  basis  of  evaluation  with 
modifications  Included  for  the  parameters  of  the  automatic 
reporting  system.   It  Is  concluded  that  the  statistical  accuracy 
of  altitude  data  derived  from  the  automatic  reporting  system, 
with  regard  to  the  effect  on  vertical  separaUon,  Is  not  signifi- 
cantly different  from  that  of  comparable  existing  altlmetry.   In 
fact,  an  extra  margin  of  safety  should  be  attained  by  providing 
the  controller  with  a  means  to  monitor  the  flight  technical 
error.   Also,  daU  rate  and  capacity  of  the  ATCRBS  is  equal  to 
or  greater  than  that  of  other  systems  that  hsve  been  considered. 
(Author) 


AD-600  169^ 
OTS  Price  $0.75 


Div.   1 


Systems  Engineering  Group,  Research  and  Technology  Div., 
Wright- Patterson  AFB,  Ohio. 

BREAKING-STRENGTH  AND  ENDURANCE  TESTS  OF  ALU- 
MINUM TURNBUCKLES  FOR  AIRCRAFT. 
Technical  documentary  rep*.  July-Nov  63. 
by  Perry  L.  Smith.  Mar  64,  24p 
SEG  TDR64  2 

UnolasBlfled  report 

Descriptors:  (•Posittontng  devices  (Machinery),  Aircraft 
control  cables),  (* Aluminum  alloys.  Positioning  devices  (Ma- 
chinery), Tensile  properUes,  Failure  (Mechanics).  Fatigue 
(Mechanics).  Brass,  Temperature,  Buffeting,  Vibration, 
Sodium  compounds.  Chlorides,  Bombers,  Transport  planes. 

Breaking-strength  and  endurance  tests  were  nm  to  make  pos- 
sible a  partial  evaluation  of  the  strength  of  tumbuckle  bodies 
fabricated  from  2024T6  aluminum  alloy.   Aircraft  control 
cable  tumbuckles  and  fittings  were  exposed  to  extremes  d 
temperature,  salt  water  spray,  buffeting,  and  low-amplitude 
high-frequency  vibration.    Failures  In  the  aluminum  bodies 
occurred  at  the  transverse  bole  drilled  through  the  middle  at 
the  body.   W)ien  the  aluminum  body  is  modified  so  that  the 
opening  area  is  0.057  inch,  failures  at  the  transverse  hole  can 
be  eliminated.  Tests  of  brass  and  aluminum  bodies  showed 
that  the  ratio  of  average  tensile  strength  to  weight  of  aluminum 
bodies  was  61  percent  better  than  for  the  brass  bodies.   When 
aluminum  barrels  were  used  instead  of  brass  barrels,  a  saving 
of  approximately  7  pounds  opuld  be  realized  for  bodies  used 
with  a  cargo  or  bomber  type  aircraft.  (Author) 


AD-600  137  Div.    1'.  8 

OTS  Price  $16.50 

Airborne  Instruments  Lab..  Inc.,  Deer  Park,  N.  Y. 

STUDY  OF  INTEGRITY,  RELIABIUTY.  AND  ACCURACY  OF 

AUTOMATIC  HEIGHT  REPORTING  SYSTEM  VIA  ATC  RADAR 

BEACON  SYSTEM. 

Final  rept.  phases  I  and  IL 

by  Allan  Ashley  and  Lanier  G.  Cole.   Sep  63.  253p 

AIL  8893-7 

Contract  FAA  BRD329 

Unclassified  report 

Descriptors:  (•Heirf*  finding.  Altimeters),  (*Radar 
beacons.  Hei(^  flnaing),  (•Altimeters.  EffecUveness), 
(•Flight  Instruments,  Safety),  Automatic,  Operation,  Errors. 
Air  traffic  control  systems. 


AD-600  170  DiT.    1,  14 

OTS  Price  $2.00 

Douglas  Aircraft  Co.,  lao..  Long  Beach.  Calif. 

SONIC  FATIGUE  DAMPING  MATERIAL. 

Final  rept. 

by  P.  R.  McGowan  and  J.  M.  Stalder.  Sep  63.  79p   LB314K1 

Contract  NOw62  1071o 

Uaclaaslflsd  report 

Descriptors:  (•Sonic  fatigue.  Inhibition),  (•VitaratlOB. 
Damping),  (•Adhesives,  Stresses),  Adhesion.  Glass,  Alumi- 
num, PlgmenU.  Sulfides.  Epoxy  plastics.  Nylon,  Strain 
(Mechanics),  Creep,  ConqxMlte  materials.  Tests,  Airplane 
panels,  Slnwilatlon,  Polymers.  , 


AIRCRAFT  AND  FLIGHT  EQUIPI4ENT  -  Division  1 


Four  basic  material  compositions  were  used  in  studies  of 
vibration  rfatnptiig  and  adhesive  stress  reditetion  for  allerlatlon 
of  sonic  fatigue.   Variations  of  these  fotir  oon^positions  were 
prepared  by  changing  the  ratios  of  the  basic  oonqxmeots  and  by 
the  addition  of  different  peroantages  of  glass  or  aluminum 
flake  pigments.  Test  panels  simulating  alroraft  structures 
were  exposed  to  an  overall  sound  level  of  158  decibels  in  a 
random  noise  generator.  Best  protection  sgalnst  sonic  fatigue 
was  obtained  by  adhesive  Hamping  in  areas  «f  structural 
attachment.   Measurements  of  stress  redu^cn  in  adhesion 
panels  Instrumented  with  a  strain  gage  showed  good  results 
with  materials  oompounded  with  glass  or  ■>"»"<"'""  flaks  pig- 
ments.  A  polysulflde  dispersion  and  a  nykn-epoxy  pompositlon 
were  used  as  the  base  compounds  in  these  tests.  Vibration 
damping  tests  were  oonduoted  with  ooated  tlbratlon  strips  with 
strain  gages  attached.    An  attempt  was  made  to  correlate  dy<- 
namic  physical  properties  of  the  damping  oompounds,  such  as 
crsap  and  recovery,  with  Hampiiig  effidenoy.   Loss  moduli 
values  were  low  for  all  materlkls  tested  but  a  very  signUloaiit 
increase  was  obtained  by  the  addition  of  flstos  pigments. 
(Author) 


AD-600  215 
OTS  Price  $9.10 


Div.   1.  14.  26 


Narmco  Industries,  Inc.,  San  Diego.  Calif. 
FILAIi(ENT-WOUND  PRESSURE  VESSELS|. 
Final  rept.,  5  Sep  62-S  Dec  63 
by  Frank  Wilson.  Dec  63,  103p 
Contract  AF34  601  14053 


Uncla4s>ltled  report 

I 
Descriptors:  (•Pressure  vessels,  Fllam4St  wound  con- 
struction). (*Fllament  wound  construction.  Pressure  vessels). 
'    Aircraft  equipment.  Gas  cylinders,  Composite  materials. 
Glass  textiles.   Winding,  Geometric  forms.  F>erformance 
(Engineering),  Standards,  High-pressure  research. 

Air  pressure  storage  vessels  are  required  In  hlg^-perform- 
ance  aircraft  to  perform  various  emergency  functions.   Glass 
filament-wound  bottles  afford  a  substantial  wel(^t  savings  over 
steel,  and  are  less  subject  to  corrosion  problems.   However, 
they  have  been  subject  to  fatigue  failures  because  of  the 
stresses  imposed  on  the  relatively  weak  resin  binder  system. 
By  redesigning  the  spherical  bottle  to  a  cylindrical  shape 
having  Isotensold  dome  ends ,  and  by  using  the  MultiShell 
method  of  fabrication,  a  weight  savings  of  10%  to  15%  coupled 
with  an  increase  In  ultimate  burst  pressures  of  15%  to  30%  has 
resulted.   This  redesigning  takes  advantage  of  the  unidirec- 
tional strength  characteristics  of  the  glass  filament  and  re- 
duces the  stress  on  the  resin  binder  system  to  an  acceptable 
level.   Results  of  comparative  testing  on  the  redesigned  vessels 
and  on  Government  furnished  vessels  indicate  that  the  specifi- 
cations for  vessel  performance  should  be  materially  upgraded. 
Changes  In  MIL-T-2S363B  to  reduce  costs  and  Increase  reli- 
ability are  recommended.  (Author) 


AI>-«00  234 
OTS  Prloe  $4.00 


Div.   1,  12 


Noralr  Div.,  Northrop  Corp.,  Hawthorns,  CaUf. 

mVESTlQATION  OF  A  METHOD  FOR  TB^  PREDICTION  OF 

VIBRATORY  RESPONSE  AND  STRESS  IN  VYPICAL  FLIGHT 

VBHICLB  STRUCTURE.  SUPPLEMENT  I  r  DYNAMIC  MODBL- 

INQ  OF  COMPLEX  STRUCTURES. 

Bspt.  for  Deo  62-Aug  63 

hgr  W.  H.  Roberts  and  P.  B.  FlawaU.  Apr  ii,  272p  ^ 

NOR63  139 

Contract  AF33  657  10076,  Pro).  1370,  Task  137005 

AaD  TDRtt2  801  SI 

Unclasslfldd  report 

Report  on  Dynamic  Problems  in  FU^  V<)iloles 


Ji 


Descriptors:  (•Airframes,  Models  (Simulations),  (•Fuselages, 
Vibration),  (•Airplane  models.  Vibration),  (•Guided  missiles. 
Model  tests),  Rockets,  Sandwich  panels,  Honeyoomb  oores. 
Stresses,  Aooustlo  pr<q>erties. 

The  dynamically  similar  structural  model  of  the  preceding 
contract  (See  AD-416  784)  was  redesigned  and  reworiced  to 
improve  the  simulation.   The  sandwich  structure  simulation, 
the  backing  board  simulation,  the  Intake  ducting  simulation 
were  Improved.   Some  previously  discovered  errors  in  simu- 
lation were  corrected.   The  reworked  model  was  then  Vlbro- 
aooustioally  tested.   The  results  cf  this  testing  were  oon^arsd 
to  the  results  of  the  actual  fuselage  portion  testing  of  the  pre- 
vious contract.  The  model  was  modified  to  obtain  a  dynam- 
ically similar  structural  model  of  the  oosiplete  XSM-62  Snark 
missile.   The  Acoustic  (noise)  Test  Program  that  was  per- 
formed on  ttie  XSM-62  Snark  missile  during  the  design  and  de- 
velopment of  the  Snark  missile  program  was  duplicated  for 
the  model.  The  model  test  data  was  compared  to  the  results 
of  the  missile  test  program.   This  was  done  to  show  the  feasi- 
bility of  such  a  dynamic  modeling  method  for  design  of  future 
missile  and  space  vehicle  systems.  (Author) 


AD-600  326 
OTS  Price  $2.00 


Div.    1 


Aj^lied  Psychology  Corp.,  Arlington,  Va. 

THE  ROLE  OF  OPTICAL  DEVICES  IN  MID-AIR  COLLISION 

PREVENTION. 

Final  rept.  no.  S 

Nov  63,  79p 

Contract  FAA  BRD127.  Pro).  110  S12R 

FAA   RD64  2 

Unclassified  report 

Descriptors:    (*Optlcal  equipment,  Aviation  safety),  (♦Avia- 
tion safety,  Optical  equiionent).  (♦Aviation  accidents.  Aviation 
safety),  Binoculars,  Telescopes.  Eyeglasses,  Periscopes, 
Mirrors,  Television  guidance.  Space  perception.  Visual  per- 
ception. Vision,  Collimators. 

The  report  summarizes  that  portion  of  a  research  program 
on  visual  mld-alr  collision  avoidance  techniques  which  deals 
with  the  feasibility  and  efficacy  of  various  optical  aids.    Liter- 
ature relevant  to  promising  optical  aids  is  reviewed.  Including 
that  on:   sunglasses,  visors,  gogg^,  telescopes,  binoculars, 
periscopes,  sighting  levels,  colllmated  reticles,  rear-view 
mirrors,  and  closed-circuit  television.   No  one  optical  aid  can 
provide  adequate  assistance  over  the  entire  range  of  visual 
conditions  found  in  flight.   Sunglasses  provide  a  number  of  ad- 
vantages Including  the  reduction  of  glare  and  the  Immediate 
and  cumulative  effects  of  exposure  to  hig^  brightness  levels. 
Telescopes  and  binoculars  can  assist  in  making  inferences 
about  detected  aircraft,  but  will  not  materially  assist  In  search- 
ing.   Rear  vision  may  be  Increased  by  mirrors,  but  mirror  vi- 
brations and  vibrations  acting  upon  the  pilot  degrade  visual 
performance.  (Author) 


AD-600  359 
OTS  Price  $0.75 


Div.  1 


Federal  Aviation  Agency,  Washington,  D.  C. 

A  STUDY  OF  THE  BIRD-IMPACT  RESISTANCE  OF 

WIND-SHIELDS  FOR  HIGH  PERFORMANCE  TRANSPORT 

AIRCRAFT. 

Technical  rept. 

by  John  Sommers,  Jr.  Mar  64,  28p 

Pro].  314  3X 

FAA  ADS8 

Unclassified  report 

Descriptors:  (•Windshields,  Transport  planes),  (♦Lam- 
inates, Toughness),  Impact  shock.  Birds,  Tou^iness, 
Laminated  glass.  Laminated  plastics.  Acrylic  resins. 
Vinyl  plastics.  Aluminum  alloys.  Corrosion-resistant 
alloys.  Steel,  Sandwich  construction.  Aircraft  canopies. 
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Slgcnlficant  structural  design  Information  on  bird-Impact 
resistant  windshields  was  extracted  iMm  ill  available  re- 
ports of  test  programs  conducted  on  transport  category 
aircraft  since  1956.    This  information  was  compiled  and 
analyzed  for  use  as  a  supplement  to  test  tmd  design  data 
contained  in  CAA  Technical  Development  Reports  Nos.  74 
and  105.    New  state-of-the-art  developments  were  emphas- 
ized and  the  validity  of  previously  developed  design  prin- 
cipleVwas  confirmed.    The  study  revealed  that  the  glass- 
vinyl-glass  type  windshield  continues  to  be  the  most  util- 
ized design  for  bird-impact  resistance.   New  developments 
include  the  substitution  of  corrosion-resistant  steel  for 
aluminum  in  the  edge  design  for  glass-vinyl  panels,  the 
use  of  an  acrylic-vlnyl-acrylic  laminate  in  one  new  air- 
craft forward  windshield,  and  the  incorporation  of  an  acrylic- 
castable  Interlayer-acryllc  laminate  in  one  skylight  window 
design.    (Author) 


AD- 600  360 
OTS  Price  $1.50 


Dlv.  1,  2.  4 


OT  Research  In9t.,  Chicago,  m. 

OZONE  MEASUREMENT  SURVEY  IN  C0MME;RCIAL 

JET  AIRCRAFT. 

Technical  rept. 

by  Robert  I.  Brabets.  Nov.  63,  58p 

Contract  ARD8608,  Proj.  347  22m 

FAA  A085 

Unclassified  report 

Descriptors:  (*Ozone.  Measurement),  (*Ozone,  Commer- 
cial planes),  (*Ozone,  Jet -planes).  Aircraft  cabins.  Cock- 
pits, Tropopause,    Mapping,  Meteorology,  Transport 
planes. 


of  bum  rate,  bun  length,  sad  seK-eictlBgulahlng  time.  A  Flama- 
^read  Index  and  smcAa  factor  also  were  obtained  by  making 
use  of  tbe  Radiant  Panel  Test  Apparatus.  (Author) 


AD-400  40» 
OTS  Price  $0.50 


DtT.  1.  11.  M 


Iferz-Chamban  Corp.,  IniManapolla,  Indiana. 

FUGHT  PROQRBSS  STRIP  LOADER  TfPS  XL 

Final  rept. 

Dec  63,   ISp 

Contract  AROS448,  Pro].  103  500  OOO, 

FAARD«4aa 

UnoUsaUled  report 

Descriptors:  (*Fllgfat  InBtniments,  Design),  Motion, 
Acceleration,  Deceleration,  Torque,  Clutches,  Conveyon, 
Flight  control  syatems.  Rotation,  Rupture,  brings.  Drives. 

The  purpose  of  this  project  was  to  develop  a  device  capable 
of;  automatically  separating  perforated  fan  folds  of  flight 
progress  strips  type  FAA-566-XI  into  individual  strips,  load- 
ing tbe  individual  strips  into  nylon  holders  type  FAA-B4496-6| 
delivering  the  loaded  holders  to  an  operator  at  a  rate  of  sixty 
per  HL'jiute.  Tbe  original  design  approach  was  to  separate  the 
strips  and  draw  them  longitudinally  into  the  holder.   This   ' 
necessitated  a  strip  travel  ot  over  ten  inches.   The  original 
design  approach  was  abandoned  In  favor  of  an  approach  which 
allowed  the  strips  to  be  laterally  Inserted  Into  the  bolder. 
This  revised  approach  provides  a  strip  travel  of  only  one  Inch 
and  miUdmum  mechanical  linkage  motions  of  about  three  Inches. 
Although  the  Flight  Strip  Loader  Type  n  is  functionally 
acceptable,  Improved  operation  and  component  accessibility  may 
be  obtained  by  revising  certain  sections  of  the  machine.  (Autho^ 


A  survey  was  made  to  (1)  measure  ozone  concentrations 
in  CAR  4b  jet  aircraft  cabins  and  cockpits  on  flights  above 
25,000  ft  to  obtain  a  12-month  evaluation  with  emphasis  on 
seasonal  and  meteorological  correlation  and  (2)  locate  and 
chart  ozone-enriched  air  masses  to  obtain  further  correl- 
ations aitd  to  find  any  abnormal  conditions  that  result  in 
high  ozone  concentration.   The  data  obtained  by  monitoring 
jets  showed:  (1)  External  ozone  enters  via  the  pressuriza- 
tion  system.    (2)  Ozone  concentration  varies  with  altitude, 
latitude,  and  season.    (3)  P>re8surization  systems  of  various 
aircraft  do  not  differ  in  ozone -decomposing  efficiency. 
(4)  Internal  ozone  concentration  is  negligible  on  flights  made 
below  the  tropopause.    (Author) 


AD-600  387 
OTS  Price  $2.50 


DlT.  1,  14 


Federal  Aviation  Agency,  Washington,  D.  C. 

FLAMMABIUTY  AND  SMOKE  CBARACTERISTIGS  OF 

AIRCRAFT  INTERIOR  M\TEflIAL.S. 

Final  technical  rept. 

by  John  F.  Marcy,  E.  B.  Nicholas,  and  J.  E.  Damaree. 

Jan  64,  112p 

ProJ.  311  3X1 

FAA  AD83 

Unclassified  report 

Dsscrlptors:  (*Flre-reslstant  textiles.  Aircraft)  ('Plasties, 
Test  methods)  ('Metals,  Thickness)  (*Qlass  textiles. 
AlrcrafLflres)  ('Laminates,  FlammabUlty)  Aviation  Industry, 
Safety,  Airplane  panels.  Weight,  Chemical  analysis.  Smokes, 
Toxicity,  PagradatlMi,  Wear  resistance.  Cleaning,  Standards, 
^wdflcations. 

FlammabUlty  and  smoke  characteristics  of  Interior 
materials  were  determined  from  !i  selection  of  109  materials 
representative  of  present  usage  In  the  aviation  Industry.   A 
comparison  was  made  of  the  flame-resistant  characteristics 
exhibited  by  the  different  materials  on  the  basis  of:  (1)  test 
mirthod,  (2)  thickness,  weight,  composition  and  backing,  (3) 
flre-retardant  treatment,  and  (4)  degradation  from  use  and 
cleaning.   By  employing  test  methods  defined  In  FAA  Fll^ 
Standards  Service  Release  453  and  Federal  Specification        \ 
CCC-T-191b,  burning  characteristics  were  obtained  in  tertns\ 


AD-600  433  Dlv. 

OTS  Price  $0.50 


1.2 


Army  Electronics  Research  and  Development  Activity, 

White  Sands  Missile  Range.  N.  Mex. 

INVESTIGATION  OF  THE  EFFECT  OF  LAPSE  RATE  ON 

BALLOON  ASCENT  RATE. 

Final  technical  rept. 

by  Ralph  D.  Reynolds.  May  64,  17p 

ERDA    140 

Unclassified  report 

Descriptors:  ('Lapse  rate,  Baloons),  ('Balooos,  Ascent 
trajectories),  Meteorology.  Thermodynamics.  Aerodynamic 
characteristics.  Measurement. 

The  relationship  between  temperature  lapse  rate  and  balloon 
ascent  rate  wad  investigated  for  large  (2000-pound  gross  load) 
polyethylene  skyhook  balloons  and  the  relatively  small  neo- 
prene  rawinsonde  balloon.    In  general,  the  results  indicate  that 
the  lapse  rate  is  a  minor  factor  in  determining  balloon  ascent 
rate  and  should  be  considered  only  after  other  pertinent  factors 
are  better  understood.  (Author) 


J^ 
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OTS  Price  $8.60 


Dynasdenoes  Corp.,  Tort  WasMngton.  Pa. 

A  HIGH-PERFORMANCB  BLBCTAOSTATIC  DISCflABQSR 

FOR  HELICOPTERS. 

Final  rept. 

Dec  63.  98p   DCR113 

Contract  DA44  177 AMC  3T 

TRECOM    rR63  43 

Unolssstfled  report 

Descriptors:  CHelloopters.  Flight  testing).  CElectrlc  dis- 
charges. Static  electricity).  Design,  Construction,  Radio 
Interference.  Electronic  equipment. 
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This  wpwrt  owHiUis  th»  rs— Its  <<  «  pKfwm  ( 
irltli  thr<— l|ii.  niiMiiiMNIiiii,  ill  tll^it  llfc«lli^  ut  s  1 
poxtonaaaoe  statls  •iMtilattsr  dtMharghif  ayatMn  terlwU- 
oopters.  night  tact  dsta  showed  that  tte  dtoofaugtac  system 
iMpt  ths  ilisti  nslslUi  MOTgy  trf  n  CK-»1  hsttouptw  hrio»  1 
ndlUloiilo  log  — fcgnl  ofcsjrgtig  OBrri«lii<< i^  to  BO  ■ter»-        .1 
ampcTM.  TM»  U  to  MniirrtBiwi  wMi  «b»  wtsMlsbsd  *irtl^       -i 
HmtMottiem.  Osto  «n«  stoo  otatatoad  on  tkoHratto  lal«t>-  ^   - 
foTMM  otMuaotsrlattM  of  the  syatSB  aa4  OB  tbs  pssfDrmsBO*  ' '  < 
"* j^-t-  '-T-itT-1  In  Wm  ingliM  itfiiist  ■triain  (Author)  '•» 
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Technology,  Ino.,  DajrtoB,  Ohio. 

STRUCTURAL  FLUHT  LOADS  DATA  ijiOM  C-UO  AIR- 

CRArr. 

bf  Larry  B.  Clay  and  Alan  P.  B«r«M.  M  t*»  *89p 

CoBtraot  AFSa  «67  0846  ^ 


•w 


ASD  TDR64  78 


'.<?     rf'-v>i 


■*«  I -•-.'•"*  '>!'>7!r<^D  '-fir--. 

Uaolasslfled  ropozt ' 


Descriptors:  CTraasport  planes.  AtanOytaaaXo  loading),  - "  :^' 
(*Aaro(|yBamle  loading,  Tranqiort  plajias).  Oust  loada,  lUiift'"' 
taMi«,  Data.  Tablas,  Model  tMts. 

This  report  discusses  a  C-IM  flto^  loids  program  oon- 
duoted  to  obtain,  prooMS,  and  aaa^aa  dhia  ot  three  to-fllgbt 
variables    normal  aeoelaratloa  at  tbs  aitoraft's  oaatar  of 
gravity,  altttnds,  and  alrqpood.  From  four  C-130  modds— C- 
130A,  C-IOOB.  ^C-iao.  ua  BOiaoO— flaS8  hours  ot  usable 
data  wore  aoqulrod.  The  atroraft  operatod  from  six  bases  lo- 
cated la  the  Padfle,  tks  CcattasBtal  Ua^4d  States,  and  Burope.   , 
Presaotad  la  this  raport  ara  a  history  oltha  data  raoordlag  aadi  ^, 
dlscuaaloaaaf  tbataetelqaaafardatarMordli^prooaaali^     t 
and  analyalag.  Mana  of  tb0  models  ylaU^d  aagr  data  trrmrtlng 
tba  daalfD  ttmlt  load  faotors.  Tha  Tarlooi  air  base  'f?ftattfl«B 
appreciably  affaotad  tha  gust  spectra,  to  the  lower  load  factor    ' 
raaga  o?  tha  C-IMA  and  C-190B  data,  tl^  gust  q^aotrum  was      ' 
mora  sarara  than  Uia  maaauvar  apaotouAA.  (AnOior)  ' 
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OTS  Price  $0.50 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  iCcmnumd,  Wrl^t- 

Patterson  AFB,  Ohio. 

EXPERIMENTAL  INVESTIGATION  OF  A  SELF-ADJUSTING 

SYSTEM  WHICH  CONTROLS  THE  INTERMEDIATE  QUALITY 

CRITERION. 

by  V.  M.  Kuntsevlch,  and  L.  L  Chugunna|ya.  4  May  64,  15p 

FTD  TT64  41  TT  64-11727 

Unclassified  report 

Unedited  rou^  draft  trans,  of  AvtomatyU  (USSR)  1963  (v.  8) 
no.  2,  p.  3-12.  ^ 

Descriptors:   ('Adaptive  coBtr«rt  syatetsa,  FeaslbUlty  studies). 
Control  systems.  Automatic,  Damping.  Integrators,  Clrctiits, 
Oscillographs,  Analysis,  USSR. 

From  the  view  point  of  obtaining  the  poalslble  rate  of  self  ad- 
Justing  the  system  ttie  known  qiulity  criteria  should  be  divided 
Into  two  groups.   The  first  group  of  such  criteria,  which  utilize 
all  kinds  of  integral  evaluations  and  mean  quadratic  deviations, 
allows  to  evaluate  the  operational  quality  of  tbe  systems  only 
upon  applying  the  already  established  conditions,  or,  in  other 
words,  these  criteria  do  by  nature  require  a  constant  observa- 
tion of  the  behavior  of  the  system.   It  is  natural  that  self  adjust- 
ment of  a  system,  which  utilize  such  a  criteria  for  evaluating 
the  quality  of  the  system,  cannot  be  sufficiently  fast  acting.   The 
other  group  of  quality  criteria,  which  utlUzea  phenomena  con- 
nected with  the  disposition  ot  poles  and  ^rco  of  the  systems  (de- 
gree of  stability  and  degree  cf  osolUattob),  allows  to  form  a 
more  rapidly  acting  self  adjusting  systeia.  since  the  numerical   ' 
values  of  the  apidled  quality  erahiallMialiiaay  be.  at  least  in  prin- 
ciple, obtained  directly  during  the  transMat  process.    Thanks 
to  a  number  of  causes  self-adjusting  systems  acquired  consider^ 
able  expansion.   The  purpose  of  these  systems  Is  to  maintain 
stability  ot  the  degree  of  oaclllatlon  (reSjlective  damping). 


y 


AD-600  500  Dlv^  ^fcrwijuj  lasib  *jt<-j  wit-ncv  'l-u-wrtl  lUi 

OTS  Prloa  $1.60  r 


j:i,,ja 


FultOD  (Robert  B.)  Jr.,  Newton,  Conn.  . 

FULTON  AnU-TO-QBOUMD  PICKUP  8Y8TBM  FOR  CAiOBO* 
AIBCBAFT. 
Feb  64,  8^ 

Cootraot  DAM  ITTTCaOi,  Taak  lO1418UXXX0a 
TRBCOM  TR64  17 

Unolaaalflad  raport 
V  . :  .■ 
DaeorlptorB:  (•Aarlal  fUkap  ayatams.  Flight  tnatlii). 
(*Sbort  taka-flfr  plaaaa,  Aarlal  pkdnq;)  syatama).  Aircraft 
eqolpmaat,  Alr^aaa : 


Tha  report  oootatoa  obaarratlaaa,  raooBSModattoaa,  aad 
oonohialona  xagardlng  tha  lotot  angtoaar-uaar  tasta  atOm  f^- 
ton  Alr-To-Orouad  Phfttqt  Syatem.   Also  fwhuHd  axa  ths  hto- 
torloal  haokground  of  tha  ayftam.  tba  pxlaoiptoat/qparatlaa, 
aad  a  daaerj^tlan  of  tiM  aqolpgnaot  amployad.  Tba  taat  aarlaa 
was  aatlafaotorlly  oompletad  and  Justiflaa  ooooludtog  tha  r»- 
oorazy  ayatam  to  aafa.  raltoUa,  aad  ready  far  «aa  wltti  the 
Caribou  aircraft  to  raoofar  paraauaal  aad  aqslpBwkftm Ja^ 
and  from  water.  (Author)  .,/    ;.,■,;    ^..u  ,.  ,- 
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OTS  Price  $6.00 


AD-600  dis 


Froet  Engineering  Devek^noeat  Corp.,  Denver   .Colo. 
PREUMNARY  STUDIES  OF  THE  APPLICATICW  OF 
PERIPHERAL  FANS  TO  GROUND  EFFECT  MACflWBS. 
Final  rept. 

by  WllUam  E.  Slddaa.  Apr  14,  804p  Frostl42  18 

Ccctract  DA44  177AMC5T.  Taak  lD021701A0481«'k««»««j  *wii 

TRECOM   TR64-10 

Unclassified  report 

??.  iroa- 

Descrlptors:  CGround  effect  machines,  Lift),  COas 

punqw.  Rotary  pump),  ('Fans,  Aerodynamic  characteristics). 

Design,  I%rformanoe  (Engineering),  Ctes  flow. 

This  report  describes  tbe  concept,  development  of  applicable 
theory,  and  experiments  performed  to  date  with  the  Frost  fan. 
Essentially  a  rotary  vane  air  pump,  the  Frost  fan  lends  itself 
to  Installation  around  the  periphery  of  ground  effect  machines 
for  generation  of  the  liftii^  cushion  pressure.  Structural  and 
space  utilization  advantages  are  inherent  in  this  concept,  and 
enhance  the  potentially  high  overall  efficiency  gained  throu^ 
almost  complete  elimination  of  dkict  losses.   Test  data  and 
theory  are  also  presented  on  tte  application  cf  croasflow 
blowers  to  the  peripheral  fan  concept.  Similar  informattoa 
on  energy  recovery  through  recirculation  of  lift  cusUco  air 
Is  Included,  with  indication  of  shortcomings  in  practical 
applicattcns  of  recirculation.   (Author) 
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Air  Force  Flight  I^namlcs  Lab.,  Research  and  Technology 
Dlv.,  Wright- Patterson  AFB,  Ohio. 

DIGITAL  COMPUTER  PROGRAM  FOR  THE  ANALYSIS  OF 
AEROSPACE  STRUCTURES  BY  TIffi  MATRIX  DISPLACE- 
MENT METHOD.  '        " 
Technical  documentary  rept.,  10  Jan  6J(-15  July  63. 
by  J.S.  Przemlenieckl  and  Laszlo  Berke.  Apr  64,  H5p 
ProJ.  1467,  Task  146705 
FDL   TDR64  18 

Unclassified  report 

Descriptors:  ('Programming  (Computers),  Matrix  algebra). 
CStructures,  Mathematical  analysis),  CMatrix  algebra. 
Programming  (Conquters).  Aerospace  craft.  Structural 
parts.  Loading  (Mechanics),  Stresses.  Distribution,  Digital 
computers. 

This  report  presents  a  detailed  development  of  the  Matrix 
Displacement  Method  and  describes  an  available  conqxiter 
program  which  can  be  used  for  the  streas  and  deflection  aaaty- 
sls  of  arbitrary  structures  idealized  into  an  assembly  of  axtol^^ 
load  membera  (bare),  triangular  panels,  rectangular  panela 
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with  linearly  Taryli*  edge  dlsplacemeiits,  wtd  recUngular 
puels  with  an  aasumed  fTurner)  stress  distribution.   Only  the 
traMlatlonal  degrees  of  freedom  are  considered  in  this  pro- 
gram.   Five  different  loading  conditions  may  be  analysed 
simultaneously,  and  for  each  condition  a  separate  temperature 
distribution  may  be  specified.    A  description  of  the  digital 
analysis,  instructions  for  the  use  of  the  available  program,  and 
an  Illustrative  analysis  problem  are  presented.  (Author) 


AD-600  567  Dtv.  1.  9 

OTS  Price  $2.00 

Hydrooautlcs,  Inc.,  Laurel  Md. 

THE  STATIC  PERFORMANCE  OF  AN  ASPECT  RATIO  2/3 

GROUND  EFFECT  MACHINE.  j 

\r/  Vincent  R.  PllBterer.  Jan  «4,  T9p 

Hydro  TROLL  5 

Contract  NOnrSlM  00,  Pro].  SBOOO  01  01 

Unclassified  repoirt 

Descriptors:  (^Ground  effect  machlaeB.  Captive  tests), 
Ground  effect.  Model  tests.  Stability,  Lift,  Pitch  (Motion)* 
Pressure,  Jets,  Nozzles. 

The  results  of  an  experimental  investigatian  of  the  static 
performance  of  an  aspect  ratio  2/3  peripheral  Jet  ground 
effect  machine  model  are  presented  and  compared  with 
available  theory.   The  investigation  included  measurements  of 
lift,  pitching  moment,  base  pressure,  and  plenum  chamber 
pressure  for  the  model  with  various  nozzle  thicknesses  and 
base  recess  depths  and  for  a  variety  of  model  heights  and 
pitch  angles.    Results  reported  include  the  lifting  performance 
and  the  static  pitch  stability  of  the  model.   Otaenratlons  <d 
the  flow  beneath  the  model  were  also  made.  (Author) 


AD-600  577  DIv. 

OTS  Price  $3.00 


1,  $7 


Therm  Advanced  Research.  Inc.,  Ithaca,  N.  Y. 

A  DETAILED  NUMERICAL  EVALUATION  OF  SHROUD 

PERFORMANCE  FOR  PINITE-BLADED  DUCTED 

PROPELLERS. 

by  A.  L.  Kaskel,  D.  E.  Ordwsy,  G.  R.  Hough,  and  A.  Ritter. 

Dec  63.    176p   TAR  TR639 

Contract  Nonr2859  00 

Xhtclasslfied  report 

Descriptors:   (*Shrouded  propellers .  Performance 
(Engineering)),  (*Shroud  rings.  Performance  (Engineering)),! 
PropeUers  (Aerial),  Loading  (Mechanics),  Aero<!bnuunlC 
characterlatics ,  Numerical  analysis. 

Jased  on  the  three-dimensional  theory  developed  at  Therm 
Advanced  Research,  a  simple  procedure  for  calculating  the 
detailed  aerodynamic  loading  on  the  shroud  of  a  fioite-bladed 
ducted  propeller  in  foward  flight  is  presented.   This  procedure 
was  designed  for  the  evaluation  of  the  several  thousand  config- 
urations exactly  represented  by  the  tabulated  values  of  the 
pertinent  parameters,  or  reasonably  approximated  by  them. 
In  addition,  configurations  wfaoee  parameters  fall  somewhat  In 
between  or  outside  these  values  can  be  evaluated  by  suitable 
Interpolation  or  extrapolation.   The  data  were  selected  through 
liaison  with  propeller  and  aircraft  manufacturers  to  encompass 
the  current  state  of  the  art  for  ducted  propeller  design.   As  a 
result,  it  U  possible  to  carry  out  a  number  of  calculations  by 
hand  quite  readily  which  could  not  be  done  heretofore,  for  ex- 
ample, the  examination  of  the  effect  of  the  propeller  adviutce 
ratio.  (Author) 

AD-MO  SaS  DlT.  1.9  ^ 

OTS  Prloe  $4.60 

S|Moe  Sdenoes  Lelk.  GeBsrsl  Blwitrio  Co.,  PhiladelphU.  Pt. 

ISTSBMINATION  OF  AERODTNAMK:  HEATING  OF 

HTPBBSOMIC  GUDBR  WINGS. 

TeoiBlesl  IstoimsUon  series 

fer  liaztla  Ki^iUn.   1961«   SOp  R61SDU 

Cootnot  AF2S  SOO  4X6X1, 

Unolasalfled  rsfiort 


Desor^tors;  CAerotfyasmlc  hestlsg.  Wtags).  <*Wia(p, 
Gliders),  Hypersentc  flow,  Bhat  bodise.  Flat  plate 
Best  traaafer.  Mithsmsttoal  praUotloa. 

A  «««i«rM«i««t^  ■lywri^i^..*^  wigliiserlnc  mnthnl  It  JmlrrrHi 
la  ord«r  to  iMTwItot  the  suzteee  heat  transfer  OB  a  flat  plsto  wltk 
pressoore  gradlaat,  osnaed  bjr  aoee  Uuatnees  and  vleeous  iater- 
aotloa  sOsots.  This  mettod  also  attempts  to  aOow  fair  the 
sflaot  (tf  sweep  aad  a^^  d  attack  oa  the  Mzfaoe  beat  traaafer. 
Good  agreemaat  la  obtained  wbSB  oorrelatlac  the  new  method 
with  a  HwtttaH  amount  at  aaverlmeatal  data  exoept.  at  oon- 
dttloaa  where  the  pressure  gradlaat  an>roaohes  aero.  Theee 
eaperlmsotal  studies  are  for  large  Maoh  number,  low  dsaslty, 
real  gas  flow.  (Author) 


DtT.  1 


AD-000  672 
OTS  Price  $3.00 


Glaaninl  Controls  Corp.,  Malvern.  Pa. 

FLBXIBLB  FLIGHT  VEHICLE  TRANSFER  FUNCTION    . 

FACTORS  FOR  USB  IN  AUTOPILOT  PRBLIMINARV  DESIGN. 

by  A.  G.  Fonda  and  F.  J.  Trueh.   Apr  64,    167p 

Ccntract  AF33  657  8456,   Pro].  8219,  TaA  821901 

RTD     TDR63  4218 

I  Unolaasifled  report 

DesorUitors:   (•Flexible  stroBtures.  Alrorafl),  (*Funottoos. 
Automatic  pilots),  (•FU|^t  control  systems.  Mathematical 
analysis),  (♦Automatlo  pilots.  Design)  Airframea,  Structural 
properties.  Aerodynamic  characteristics.  Graphics,  Theory. 

This  report  presents  a  series  of  charts  of  forward-loop 
transfer  function  poles  and  zeroea  for  a  general  flight  vtiilcle 
having  both  rigid  and  elastic  loogitudtnal  degrees  of  freedom. 
These  charts  allow  an  aaaessmont  to  be  miule,  early  In  the 
design  of  an  autopUot-alrframe  system,  of  the  Influence  of 
flexibility  and  modal  interaction  upon  the  system's  dyaamlc 
respooae.  In  additlan  to  the  numerical  tpfiioush  made  possible 
hy  tltlB  report,  the  charts  and  aooompaaying  theory  provide  a 
technical  foundation  for  understanding  the  cause-and-eftect 
relatloBBhlp  between  the  design  and  the  dynamic  behavtor  of  a 
flexible' flight  vehicle.   A  method  of  Interpolatioa  between 
oharto  also  resulte  from  the  theory  presented  and  pennlto 
application  of.  the  design  chart  data  to  a  taultltode  of  flexitde 
flight  vehicle  conflguratlaos.  (Author) 


AD-600  677  DiT.  1 

OTS  Price  $0.50 

I 
NsTsl  Air  Teet  Center,  Patnxent  River,  Md. 
UNIVERSAL  AIR  REFUELING  DROGUE;  FIT  CHECK  AND 
FLIGHT  TEST  OF. 
Final  rept. 

by  D.  C.  Owings  and  R.  O.  LuU.   21  May  64,  7p 
Contract  NOw62  0938  Task  RA1200001 
NATC   8T31  53R64 

^  Unclassified  report 

Deac  rlpto  rs :     (*Towed  bodies .  Tests) ,  («Reftiellng  in  flight. 
Towed  bodies).  Flight  testing. 
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OTS  Prioe  $2.76 

Cornell  Aeroosittlcal  Lab..  Inc.  Buffalo,  N.  Y. 

DESIGN  OF  UNBAR  FLIQBT  CONTROL  STaTBMI  USING 

OPTIMAL  CONTROL  THEORY. 

bgr  B.  G.  Rynaski.  P.  A.  Reynolds,  and  W.  H.  8bad. 

Apr  64.   138p  CALIH1648F1 

Contract  AFS3  657  7498.  Pro].  8225,  Taak  822501 

A8D  TOBe3  276 

Uaolaaaifled  report 


AIRCRAFT  AND  FLIGHT  EQUIPMENT  -  Division  1 


*/«MOriptors:   (*Fllgtat  odbtroi  systems,  Qptlmlistioa), 
(•OptlmlaatioB.  Flight  control  systonts),  Aircraft  etiuipment. 
Linear  systems.  Aerodyaamto  ohareoteristlos.  Mathematical 
modela.  Differential  equations,  PrograrOmlng  (Computers), 
Performanoe  (BngiBeering).  \  \ 

This  report  describes  a  ftudy  c<  the  appUoatiaB  of  optimal 
oonirol  techniques  based  oa  a  generaliaed  quadratic  periorm- 
anoe  Index  to  the  primary  control  system  design  of  an  X-lfr- 
^rpe  aircraft  and  a  large  flexible  booster.  The  following 
aqMCte  of  the  application  of  optimal  tiieorf  were  studied: 
(1)  The  uae  at  methematioal  mpdels  to  obtain  desirable  tran- 
BisBt  characteristics;  (2)  reaUaabtUty  of  feedbaok  configura- 
tions; (3)  a  oomparisoo  between  optimal  and  oonventtonal  design 
teohaiquest  (4)  relattoDShips  between  the  weighting  factor  of  the 
performance  index  and  the  4ynamtes  of  the  optimal  systemi 
and  (5)  the  use  c<  an  IBM  7090  program  to  obtain  optimal 
solutloos  of  the  control  problems.  (Authot) 


AD-600  717 
OTS  Prioe  $3.60 


DtT.  1 


Wyle  Labs.,  Inc.,  El  Segundo,  Calif. 

ffTRUCTURAL  INTEORITY,  ACCELBRATBD  CORROSION 

AND*  FLOW  CAPACITY  TESTS  OF  PARKB^  AIRCRAFT 

COMPANY  VALVE,  CHECK,  ONE-INCH,  AIRBORNE.  FUEL 

PARKER  PART  NUMBER  2630014.   GO/A  PART  NUMBER 

27-02402-5. 

Test  rept, 

Jan  64,  3^  Wyle  TestU98S 

Contract  AF04  694  287, 

BSD  TORM  5 

Unolaaalfied  report 

Deacriptora:  (*Check  valves.  Teste)  Tests,  Structural  prop- 
erties, Corroston,  Fluid  flow,  Pressursb  Fuels,  Airborne. 

Two  unite  were  submitted  for  testing.  The  test  program  con- 
sisted of  diameter  m^asuremente,  aooeleirated  corrosion,  flow 
capacity  and  burst  pressure  teste.   A  30-day  aooelerated 
corrosion  test  cauaed  severe  corrosion  of  the  body  base  metal; 
but,  there  was  no  evidence  of  stress  oorroeton  cracking.  The    ' 
pressure  drop  was  5.2  pel  (allowaUe  is  9  pel)  at  a  water  flow 
rate  of  70  gpm.  The  burst  pressure  of  a  unit  free  oi  oorroeton 
was  5100  psig.   A  unit  previously  subjected  to  a  30-day  acceler- 
ated oorroeiOB  test  demoostrated  a  burst  preesure  of  3650 
pelg.   Minimum  required  burst  pressure  is  3400  psig.   A  de- 
tailed descriptiOB  of  all  teste  and  resulte,  Including  a  list  of 
equipment  employed  In  the  performance  of  the  test  program. 
Is  presented  In  this  report.   (Author) 


I  » 
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OTS  Price  $2.50 


Air  Force  Inst,  of  Tech.,  Wright-Pattersoo  AFB,  Ohio. 
AN  INVESTIGATION  OF  A  LASEH/INTER^EROMETER 
ATTITUDE  MONITORING  DEVICE, 
by  Hrary  A.  Olender.  Dec  62,  lllp 
AFIT  GE  EE62  17 

Unclassified  report 

Descriptors:   (^Lasers,  Interferometers),  (*Interierom- 
eters,  Lasers),  (*MonltorB,  Attitude  control  systems), 
Inertial  guidance.  Flight  instrumento,  SUbilization  systems, 
OpUcal  equipment,  Desipi,  Teste,  Anal^j^s. 

A  laser  beam  referenced,  Fabry-Perot  type,  angle  sensing 
interferometer  for  precise  inertial  platform  attitude  monitor- 
ing was  designed,  analyzed  and  tested.   Analysis  indicated  an 
angular  sensitivity  of  0.1758  fringes  per  arc  second  with  an 
estimated  accuracy  of  ±  0.285  arc  seconds.   The  non-optimized 
device  tested  was  satisfactory  with  respect  to  full  field  inter- 
ference quality  and  signal  characteristics.   Angular  sensitivity 
data  showed  good  agreement  with  theory.  Calibration  data 
deviations  from  theory  were  greater  than  the  estimated 
experimental  accuracy.   The  probable  cause  of  the  poor 
agreement  was  the  phase  shift  effect  observed  but  not 
Investigated.   Several  possiUe  causes  of  this  effect  were 
discussed.  (Author) 


AD-600  741 
OTS  Price  $0.75 


IMt.   1,  18 


Army  Natick  Labs.,  Miss. 

MINIMUM  AIRDROP  ALTTUDBS  USING  STANDARD 

PARACHUTE  EQUIPMENT. 

hy  WllUam  R.  Lewis.   Apr  64,   21p 

ANL    ADB064  2 

1  Unclassified  report 

Descriptors:   (*Parachute  descente.  Low  altltode),  ('Air- 
drop operations).  Parachutes,  Air-drop  operations. 
Transport  planes. 


f 


Requlremonte  of  the  Air  Force  computed  air  release  point 
system  (CARP),  parachute  ballistic  data  input  to  the  CARP      / 
solution,  airdrop  capability  of  troop  carrier  at^raft,  present 
and  recoDLiiended  airdrop  altltodes,  performance  capability  of 
existing  standard  parachute  equ^ment  and  changes  to  exsUng 
standard  parachute  equipment  having  potential  f^r  improving 
Ite  capability  for  use  at  lower  airdrop  altltodes.  were  reviewed. 
Minimum  airdrop  altltodes  considered  feasible  using  existing 
unmodified  standard  parachute  equipment  were  determined. 
(Author) 


AD-600  771  Dlv.  1,  9,  15 

OTS  Price  $4.00 

General  Dynamics/Astronautics,  San  Diego,  Calif. 
ANALYSIS  OF  TWO  NONLINEAR  FLIGHT  CONTROL 
SYSTEMS.  PART  I.    LIAPOUNOV-LURJE  APPROACH  TO  A 
SIMPLIFffiD  PITCH  RATE  AUTOPILOT.    PART  H. 
ANALYSIS  OF  A  HIGH-GAIN  ADAPTIVE  PITCH  RATB- 
AUTOPILOT. 

by  T.  R.  Alex  and  C.  R.  Heermann.  Apr  64,  SOOp 
Contract  AF33  616  8243,  Pro].  8225,  Task  822501 
ASD  TDR62  369 

Unclassified  rqx>rt 

Descriptors:  (*Fllght  control  systems.  Nonlinear  systems), 
(•Automatic  pllote.  Performance  (Engineering)),  (*Ad^tly^ 
control  systems,  Pltoh  (Motion)),  Functions,  Differential 
equations,  Airframes,  Dynamics.  Stability,  Numerical 
analysis. 

This  report  covers  toe  analytical  treatment  of  two  non-linear 
control  configurations  of  immediate  Interest  to  the  flight  control 
designer.   In  Part  I  stability  borders  and  their  properties  are 
derived  by  the  Li^munov-Lurje  approach  for  third  and  fifth 
j  order  versions  of  a  simplified  Plteh  Rate  AutopUot.    For  each 
'  I  system  version  pertinent  Llapounov  functions  are  set  up  and 
processed,  then  Lurje's  stability  equations  separated  and  the 
latter  processed  as  far  as  reasonable  to  yield  sufficient 
stability  conditions  defined  by  dlscrimlnante  In  closed 
algebraic  form.   The  treatment  of  each  system  version  Is 
paralleled  by  analyses  based  on  the  method  of  harmonic  balance. 
In  Part  n  simple  mathematical  ejqiressions  fbr  estimating  the 
osclllatton  or  limit  cycle  parameters  of  a  H14h  Gain  Adaptive 
Pltoh  Rate  Autopilot  involving  an  8-th  order  System  with  2 
non-linearities  are  derived.    For  the  closer  Stody  of  the 
system  response  to  gain  perturbations  an  equivalent  third 
order  model  operating  at  the  stability  border  is  derived  and 
Investigated  for  the  possibility  of  parametric  excitations. 
Ultimately,  by  introducing  a  sampling  concept,  a  method  for 
an>roximate  computatton  of  the  system  response  to  gain 
changes  is  derived.   Incorporated  into  the  report  are  4 
^pendices,  dealing  with  the  mathematical  backgxound  of  the 
methods  employeeUln  the  main  body  of  the  report.   (Author) 

AD-600  775  Dlv.  1,  7,  19,  26 

OTS  Price  $2.25 

National  Aviation  FacllltieB  Experimental  Center, 

AttanUc  City,  N.  J. 

EVALUATION  OF  TAXIWAY  CENTERLINE  LKfflTING 

Final  rept. 

by  Robert  F.  Gates.  Mar  64,  81p 

Proj.  421  013  OOV 

FAA  RD64  46 

Unclassified  report 


Division  1  -  AIRCRAFT  AND  FUGHT  EQUIPMENT 


Descr^iton:  (*Tennliul  flight  faollltles.  Lighting 
equipment),  (^Lighting  equipment.  Runways),  (•Tudlng. 
NaTlgatlonal  ll|^ts),  (^Navigational  ll^ts,  Runways),  Optics, 
Visibility,  Environmental  tests.  Simulation,  Coaflguratloa, 
Design.  Analysis. 

The  report  reviews  the  taxiing  problem  during  low  visibility 
oondltlons.  In  accompllBhing  the  project,  oomparlsons  were 
made  among  the  standard  blue  taxlway  edge  lighting,  taxlway 
edge  reflective  markers,  and  taxlway  centerllne  lighting. 
Adequacy  of  new  fixtures,  180  cycle  regulators  and  a  control 
system  for  taxlway  centerllne  lighting  was  also  evaluated. 
A  q>eclally  prepared  Mylar  film  was  used  In  simulating  taxlway 
CTWitfrnn"  light  visibilities  (TCLV)  of  1500,  600  and  200  feet  on 
straight  and  curved  taxlways  of  differing  radii.  Photometric 
and  environmental  tests  were  conducted  over  a  period  of 
mpmyimatoiy  a  year  and  a  half  on  four  types  of  fixtures.   It 
was  concluded  that  taxlway  centerllne  lighting  was  a  significant 
improvement  over  conventional  edge  lighting  and  that  aircraft 
could  accurately  taxi  in  visibilities  as  low  as  200  feet  over  a 
taxlway  centerllne  Hgt>Mng  system.   None  of  the  fixtures  with- 
stood the  environment  encountered.   Taxlway  edge  reflectors 
showed  promise  but  further  development  was  recommended. 
No  problems  were  encoiintered  with  the  180-cycle  regulators 
and  control  system.   It  was  recommended  that  a  Selection 
Memorandum  for  taxlway  centerllne  lighting  be  prepared  by 
applying  the  results  of  this  evaluation  to  fixture  configuration 
and  spacing.   Qreen  was  recommended  as  the  color  for  taxlway 
centerllne  lighting  to  differentiate  between  It  and  the  white 
runway  centerllne  lighting.   (Author) 


AO-600  783 
OTS  Price  $1.75 


Dlv.  1.  2.  12,  25 


Ewen  Knl^t  Corp.,   Needham  ,  Mass. 

OXYGEN  HORIZON  SEEKER.  THEORETICAL  ANALYSES. 

Scientific  rept.  no.  1 

14  Feb  64.  65p 

Contract  AF19  628  3239.  Pro].  4427.  Task  442702 

AFCRL  64  141 

Unclassified  report 

Descriptors:  (*Vertlcal  Indlcatora,  Radiation  snAisurement 
^sterns),  (*oixygen.  Radiation  measurement  systems), 
(*OptloaI  Instruments,  Vertical  indlcatore).  Spacecraft, 
Flight  instruments,  Optics,  Msasurement,  Theory,  Analysis. 

This  report  Is  a  theoretical  analysis  dealing  with  the  physics 
of  using  the  oxygen  horizon  for  vertical  sensing.    The  data  ^ 

resulting  from  this  analysis  deals  with  the  profile  of  the  oxygesT 
horizon  as  seen  by  an  orbiting  vehicle.   This  report  contains 
brightness  temperatures  and  extensions  of  the  original  woik 
accomplished  by  Lilley  and  Meeks.   Limb  brl^tening  and 
angular  slope  of  the  oxygen  mantle  are  described  in  detail,  and 
the  effects  of  varying  limb  temperatures  and  its  result  on 
vertical  sensing  accuracies  are  Included  in  this  report.   The 
system  parameters  which  would  be  required  to  perform  /ertlcal 
sensing  experiments  and  have  resulted  from  this  theoretical 
analysis  are  also  included  in  this  report.   Results  and 
coDctaislonB  axe  presented  to  substantiate  the  feasiblll^  of  this 
experlm<nt. 


AD-600  818  Dlv.    1 

OTS  Price  $0.50 

Foreign  Tech.  Dlv.,  Air  Foree  Systems  Command,  Wright- 
Patterson  AFB.  Ohio. 
KAI-19, 

by  M.  Slmooov.  23  Apr  64,  12p 
FTD  TT64  341,  TT  64  11673 

'     Unclassified  report 

Unedited  rough  draft  trans,  of  Kryl'ya  Rodlny  (USSR)  1963, 
V.  14,  no.  12,  p.  2  -24. 

Descriptore:  (*Glldere,  Aerodynamic  characteristics),  (♦Air- 
craft, Glidere),  Aeronautics,  Engineering,  Airframes,  Aero- 
dynamic configurations.  Weight,  Structural  properties,  In- 

StlUDMwtiltlOQ,  USSR. 


The  KAI-19  has  the  following  specifications:  maximum  aero- 
dynamic efficiency  45,  minlmimi  rate  of  descent  0.52  m/sec, 
at  the  speed  of  250  km/hr  1.67  m/sec,  minimum  speed  without 
flaps  59  km/hr,  maximum  speed  250  km/hr,  economic  speed 
85  km/hr,  economic  speed  in  spiral  with  45  degrees  banldng 
78  km/hr,  radius  of  spiral  with  banking  of  45  degrees  50  m, 
mintTniiiti  rate  of  descent  in  spiral  with  banking  of  45  degrees 
1.0  m/sec,  minimum  radius  of  spiral  without  flaps  40  m,  and 
maximum  aerodynamic  quality  with  extended  air  brakes  13.6. 


AO-600  822  Dlv.  1,  8 

OTS  Price  $2.25 

Hazeltlne     Research    Corp.,  Little  Nook.  N.  Y. 
SMALL  UGHT- WEIGHT  ALTITUDB  TRANSMISSION 

EQUIPMENT 

Final  engineering  rept. 

15  Apr  64,  95p    Harel  10136 

Contract  ARDS558,  Pro].  108  28  ID 

Unclasstfled  report 

VDescriptors:    (*Alr  traffic  control  systems,  Transponders), 
(♦Transponders,  Height  finding.  Airport  radar  systems.  Air- 
craft equipment,  Transmltter-reclevers,  Coding,  Altimeters, 
Alroraft  antennas.  Modulators. 


The  report  describes  the  design  and  development  of  the 
Small  Llght-Welght  Altitude  Transmission  Equipment  SLATE 
in  and  SLATE  III  Mark  I  for  the  Federal  AvUtlon  Agency  Sys- 
tems Researoh  and  Development  Services.    The  equipments 
operate  at  a  transmitter  frequency  of  1090mc  with  a  nominal 
peak  power  output  of  300  watts,  and  a  receiver  ftequenoy  of 
1030m.j  with  a  nominal  sensitivity  of  -74dbm.   SLATE  m  replies 
to  Mode  A  (Identity)  or  Mode  C  (Altitude)  Interrogations.   The 
reply  codes  Include  any  of  64  codes  (00-77)  pluj  the  Special 
Position  Identmcatton  (SPl)  or  IDENT  pulse  on  Mode  A,  and  158 
codes  on  Mode  C  (altitude  reporting  at  100  foot  Intervals  from 
-1000  to  14,7000  feet).   Clroults  are  Included  which  automati- 
cally prevent  altitude  reporting  at  14,800  feet  and  above  so  that 
erroneous  intorm-ation  will  not  be  transnl'.tted.   Operation  of  the 
receiver  and  video  processing  and  transmitter  circuits  is  the 
sam'3  for  both  modes  of  operation.    The  decoding  and  reply  en- 
coding olrxmlts  function  to  cause  transm*ASlon  of  replies  to 
M'Ode  A  or  Mode  C  Interrogations  on  a  flrst-oom«,  first-served 
basis.  (Author) 


AD-600  827  Dlv.  1,  19 

OTS  Price  $4.60 

Seattle  Dsvelopmrat  Lab.,  MlnneapoUs-Honeywll  Regu- 
lator Co.,  Wash. 

INTEGRATION  OF  HONEYWELL  MODEL  7182  RADAR 
ALTIMETER  INTO  THE  FA  AUTOM.VTIC  LANDING 
SYSTEM, 

Final  engineering  rept. 
8  Apr  64,  rev.    49p.    SDL  Doclll6-l 
Contract  ARDS498 

Unclassified  report 

Descriptore:  (•Flight  Instruments,  AltlQieters),  (•Altt- 
metera,  Fll^t  tests),  (♦All-weather  aviation.  Airplane 
landings),  (♦Automatic  pilots,  Airplane  landings).  Air  traf- 
fic control  sys^ms.  Radar,  Radio  altlmetera.  Radio  Inter- 
ference, Aircraft  antennas. 

NAFEC  flight  tests  and  evaluation  demonstrated  the  feasi- 
bility of  using  the  Honeywell  radar  altimeter  as  a  component 
of  the  FAA  landing  system.    The  flight  tests  have  shown  no 
fundamental  difflcolty  exists  In  the  system  concept  and  that 
the  altlmetera  perform  well  their  primixy  fu-iction  of  pro- 
viding accurate  altitude  information  to  the  landing  system 
from  altitudes  of  100  feet  down  to  sero.   The  flight  tests  also 
demonstrated  tiiat  mutual  Interference  effects  do  not  degrade 
the  performance  of  pulse  radar  altimeten  In  a  dual  instal- 
lation. (Author) 
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OTS  Price  $2.50 


Div.   1.  19 


National  AviUon  Facilities  Experimental  oi&ter,  Atlantlo 

City,  N.J.  ~ 

EVALUATION  OF  THE  BLEU  AUTOMATId  LANDINQ 

SYSTEM.  n 

Final  rapt.  I 

by  J.  Ridas  Vioe  and  James  C.  Mulr.  Deo  $^,  lOte 

PioJ.  U4  004  OIV  I . 

Uifitlassifled  report 

Descriptors:  (*All-weather  aviation.  Airplane  landings), 
(♦Automatic  pilots.  Airplane  landings),  Trensport  planes. 
Flight  testing.  Air  traffic  control  systemtt.  Electronic 
equ^nnmt.  Airborne,  Flight  paths. 

The  report  conUlns:  a  description  of  the  oiKrational  pro- 
cedures used  with  the  DC-7  during  approaches  for  automatic 
landings:  a  general  description  of  tha  additional  airborne 
electronic  equipment  required  for  automioe  landings: 
histogram  1,  gnphs,  and  sUtistical  comparisons  that  describe 
the  performnnce  of  the  system  at  touchdown  and  over  the  final 
poitloD  of  the  ^H>roach  and  landing  path:  data  obtained  from 
pilots  and  other  observen  during  automatla  landings  mode  on 
Instrument  landing  system  installstton  pieMnting  various 
types  of  approach  terrain.    Based  on  the  results  obtained 
during  the  evaluation,  it  was  concluded  that:  the  single  channel 
automntlo  landing  system  allowed  the  DC-7  to  make  consistent 
automatic  Isndliigs  of  good  quality;  the  results  obtained  using 
a  directional  locallser  were  comparable  to  tiiose  obtained 
using  m.ignetic  leader  cables  (indicating  no  need  to  introduce 
magnetic  leader  cables  for  lateral  control);  and,  the  present 
DC-7  flight  instruments  were  not  adequate  tor  monitoring  of 
automatic  landings  during  extremely  poor  visibility  conditions. 
(<vuthor) 


AD-JOO  861  Div. 

OTS  Price  $1.50 
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Minnesota  Univ.,  Minneapolis. 

AERODYNAM-C  CHARACTERISTICS  OF  THE  PARAFOIL 

GLIDER  AND  OTHER  GLIDING  PARACHUTES. 

by  H.  O.  Heinrich,  Thomas  Nletz,  and  Harvey  Llppa. 

Apr  64,  58p 

Contract  AF33  616  8310.  Pro].  6065.  Task  60650$ 

RTD  TDR63  4022 

Unclassified  report 

Descriptore:   (♦Parachutes,  Aerodynamic  characteristlos), 
StabiUty.  Angle  of  attack.  Lift,  Drag.  Model  tests.  Aero- 
dynamic oharaoteristios.  Design. 

A  newly  conceived  glidtng  parachute,  called  the  parafoU 
glider,  and  several  existing  glide  parachutes  have  been 
exaxn<Jted  with  regard  to  their  general  stability,  resulting 
stable  angle  of  attack,  and  llfi  to  drag  retto.   The  parafoll 
glider  assumed  stable  an^es  of  attack  up  to  SO  degrees 
against  the  vertical  which  represents  a  lift  to  drag  ratio  of 
aiq>roxlmitely  1.2.   The  investigated  existing  parachutes  had 
lift  to  drag  ratios  of  less  than  unity.   The  tangential  foree 
coefficient  of  the  parafoll  glider  amounts  to  approximately 
1.5  at  the  posltioo  of  the  stable  angle  of  attack. 
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Institute  of  Geodesy.  Photogrammetry  and  Cartography,  Ohio 
State  Univ.  Research  Foundation,  Columbus. 
THE  EFFECT  OF  TOPOGRAPHY  AND  ITS  ISOSTATIC 
COMPENSATION  ON  FREE  AIR  GRAVrTY  ANOBIAUES. 
Scientific  rept.  no.  2 
by  Lassi  Kivloja,  Dec  63.  M8p   IGPC28 

Contract  AF19  628  2771;  ProJ.  7600;  Task  760002AFCRL  64  130 

Uaclaasified  report 

Descriptors:   •Terrain,  Isostatlc  change).  (•Gravity, 
Geodesies).  (*Geodeslcs,  Gravity),  Atlantic  Ocean.  North 
America,  Air. 

The  effect  of  topography  and  its  isostatic  compensation  for  all 
5  degree  x  5  degree  surface  elements  was  calculated,  using  the 
T  -  30  km,  Airy-Helskanen  local  isostatic  system,  and  the 
available  5  degree  x  5  degree  mean  free  air  anonudies  based  on 
measurements.  Measured  5  degree  x  S  degree  mean  free  air 
anomalies  on  the  Altantic  Ocean,  on  the  North  American 
Continent,  and  at  its  shores  were  the  test  areas  used  for  the 
adjustments.  In  the  test  areas,  these  calctilated  5  degree  x  5 
d^ree  mean  free  air  anomalies  represented  the  measured 
5  degree  x  5  degree  mean  free  air  anomalies  so  that  the  standard 
errors  on  the  oceans  were  about  ±  6  mgal.  on  continents  and  at 
the  coasts  about  ±  11  mgal.  The  calculated  anomalies  were 
developed  into  spherical  harmonics  up  to  the  8th  order.  Also. 
5  degree  x  5  degree  mean  free  air  anomalies  for  the  entire 
Earth  are  given,  consisting  of  5  degree  x  5  degree  mean  free 
air  anomalies  based  on  measurements  wherever  available 
as  given  by  Uotila,  and  the  remaining  5  degree  x  5  degree 
elements  have  anomalies  extrapolated  from  known  and  cal- 
culated anomalies.    Mean  elevations  for  all  5  degree  and 
5  degree  elements  were  estimated,  and  are  given  in  meters. 
The  mean  effect  of  topography  and  its  isostatic  compensation 
of  the  Hayford  zones  18  -  1  is  given  in  the  Airy-Helskanen, 
T  =  30  km  isostatic  system  for  every  5  degree  x  5  degree 
surface  element.   (Author) 
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Institute  of  Geodesy,  Photogrammetry  and  Cartography,  Ohio 
State  Univ.  Research  Foundation,  Columbus. 
GEODETIC  EXPERIMENT  BY  MEANS  OF  A  TORSION 
BALANCE. 
Scientific  rept.  no.  3 

by  Ivan  I.  Mueller.  Orlando  Holway,  HI,  and  Robert  B.  King,  Jr. 
Dec  63,  77p  IGPC-30 

Contract  AF19  628  2771;  Proj.  7600;  Task  760002;AFCRL    64  131 

Unclassified  report 

Descriptors:   (•Geodesies,  Experimental  daU),  (•Balances. 
Gravity).  Equations,  Theory,  Tests. 

The  Eotvos  torsion  balance  offers  several  possiWities  in 
geodetic  applications  of  which  the  most  Important  are:  the 
interpolation  of  deflections  of  the  vertical  and  of  geoid 
undulations  between  reference  stations, where  gravity  material 
is  not  sufficient;  the  determination  of  the  geopotential  values  in 
a  given  area  for  the  purpose  of  leveling  reductions;  the 
determination  of  the  radius  of  curvature  of  the  plumb  line  for 
reducing  astronomical  coordinates  to  the  geoid;  and  to  investi- 
gate curvature  properties  of  the  equipotential  surface  for 
more  accurate  base  line  reductions  to  the  ellipsoid  of  refer- 
ence.. The  paper  after  theoretical  considerations  accounts 
for  an  experiment  conducted  in  the  south-west  section  of 
Ohio. 


lioGill  UniT.  Montreal  (Quebec) 

EVAPORATION  AND  SENSIBLE  HEAT  FLUX  OVER  THE 

ARCTIC  OCEAN. 

Scientific  rept.  no.  10 

Iqr  E.  Vowlnokel  and  Bea  Taylor.   Mar  64.  4^   AMPR  PM  M 

Contract  AF19  604  7415,   ProJ.  8623,   Task  862303 

AFCRL,   64-a7a  ...  _ 

Unclassified  report 

Arctic  Meteorology  Research  Group  Pub.  in  Meteorology 
no.  66. 

Descriptors:   (•Evaporation.  Arctic  Ocean),  (•Heat  transfer, 
Arctic  Ocean),  (•Arctic  Ocean.  Meteorology),  Marine 
meteorology,  Numerical  analysis.  Tables. 

These  fluxes  were  calculated  for  each  month  over  the  Polar 
Ocean  and  the  Norwegian-Barents  Sea.   Sverdrup's  evapora- 
tion formula  was  used,  and  it  was  first  examined  bow  the 
K-coefflcient  in  that  formula  depends  on  the  wind  speed  fre- 
quency distribution.   Seasonal  maps  were  constructed  of  mean 
wind  speed.   Previously  obtained  surface  temperatures  were 
used,  but  some  additional  examinations  were  carried  out.  using 
various  assumptions  for  extreme  surface  temperatures  In  sum- 
mer and  winter.   Evaporation  and  sensible  heat  flux  were 
calculated  separately  for  the  following  areas:  Central  Polar 
Ocean.  Kara- Laptev  Sea.  East  Siberian  Sea,  Beaufort  Sea,  and 
belts  of  5  degrees  latitude  of  the  Norwegian  -  Barents  Sea.  The 
values  for  the  different  areas  are  presented  in  tables  and 
figures.   Evaporation  over  Ice  surtaces  has  a  doulUe  maximum  - 
in  spring  and  fall  -  and  a  main  mintmum  in  winter.   Over  open 
water  surfaces  the  evaporation  shows  a  summer  minimum  and 
a  broad  maximum  In  winter.  If  small  parts  of  the  ocean  were 
to  remain  open  longer  in  fall,  or  during  the  whole  winter,  the 
beat  loss  woukJ  Increase  very  rapidly.  (Author) 
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Rand  Corp..  Santa  Monica,  Calif. 

THE  DISTRIBUTION  OF  GASES  IN  THE  PROTO- 

PLANETARY  NEBULA. 

by  J.  R.  JoklpU.  May  64,  21p  RM3977PR 

Contracts  AF49  638  700;  NAS7  100 

Unclassified  report 

Descriptors:  (•Astrophysics,  Nebulae),  (•Nebulae,  Gases), 
(•Gases,  Distribution),  Solar  systems.  Magnetic  fields. 
Models  (Simulations),  Theory,  Helium  group  gases. 

It  is  demonstrated  that  the  distribution  of  elements  in  the 
solar  system  may  be  connected  with  solar  magnetic  fields. 
Relative  diffusion  of  neutral  particles  and  ions  in  a  magnetic 
field  (ambipolar  diffusion)  separates  elements  of  different 
Ionization  potential.    A  simple  model  of  the  origin  of  the 
solar  system  which  takes  account  of  ambipolar  diffusion  suc- 
cessfully predicts  relative  terrestrial  abundances  of  the  noble 
gases  Ne,  A,  Kr,  and  Xe.    (Author) 
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ASTRONOMY,   GEOPHYSICS  AND  GEOGRAPHY^  Division  2 


Unedited  rough  draft  trans,  of  Akademiya  Nauk  SSSR. 
MurmanskU  Morskol  BlotogloheskU  InsttUt.  Trudy, 
1961,  no.  3(7)  p.  1-380 

Deaortptors:  (*Marlne  Uology.  Oceanology),  Bcfalnodermata, 
Peleoypoda,  Crustacea.  Invertebrates,  l>unt8  (Botany), 
Plankton,  Sea  water.  Ecology,  Morpfaolqsjr  (Biology), 
Scieoklfic  organisations.  Fishes,  USSR. 

Cootentst  Typtoal  features  of  temper stur^  coedltlOM  in  the 
water  cf  the  Murmansk  coast  in  1959,  Prbeedore  for  the  ool- 
leoUon  of  pfaytoplaidcton.  The  Toorpbolofyit  early  stages  In 
the  developmeal  of  abandant  speoiee  of  EvtthauslKUe  In  the 
Barents  Sea,  The  tatology  of  the  oteoopboiras  of  the  Mormansk 
ooast,  A  taoUle  conditioned  reflex  in  the  fcbmmon  starfish 
AaterlM  mbeM  L.,  Deetruotlon  of  stofluni  ttssoM  of  the 
oommoo  starfish  Asterlas  rubens  L.,  Thi^  ways  In  wUoh 
crustaoeeofl  adapt  to  changes  in  the  chemAcal  nature  of  the  ex- 
ternal eavlronment.  The  survlTal  rate  of  bumpbacked  salmon 
(Onoorhynohus  gorbuscha  Walb.)  fry  In  relation  to  the  mode  of 
transfer  from  fresh  to  sea  water.  The  active  selective  reaction 
of  humpbacked  salmon  (Onoorhyncbus  gorbuscha  Walb.)  fry  In 
relatloo  to  sea  water.  The  plgineat  reaction  of  the  cod  to  uni- 
lorm  and  nonuniform  baokgrouads,  RefenBtration  and  somatic 
emtaryogeoesls  in  Laomedea  flexuoea  HinEks,  Phagocytic  reao- 
tlons  In  the  course  of  the  processes  of  rc^piiststlnii  and 
■omatio  embryogoaeels  U  the  kiwer  ooelMtoratee,  A  note  on 
the  morphological  reactivity  of  the  tissuee  cf  the  mantle  In 
MytUus  eduUs  L.,  Use  of  the  concept  of  Uder^peoifio  reUtkm- 
■Ups  in  the  study  of  the  deep-sea  bottom  ftauna.  Some  problems 
oonoemed  with  the  reproductive  ecology  «(  sea  bottom  in- 
Tertebrstes  with  a  peLiglc  mode  of  development.  The  extent  to 
which  higher  aquatic  plants  are  utilised  by  certain  invertebrate 
phytophages  (Based  on  tlie  Yakfaroma  BesBt-foir  oo  the  Moeoow- 
Volga  Canal),  The  consumption  of  plant  ttaues  Iqr  ■»Hin«i«  in 
tlie  freeh  waters  of  temperate  latitudes,  sad  Tbe  migrations  of 
sexually  immature  cod  and  tlie  reasons  fdr  variations  in  them. 
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Aero^Mce  Information  Div.,  Washington,  D.  C. 

PHENOMENA  IN  THE  UPPER  ATMOSPBERE:  COMPILATION 

OF  ABSTRACTS  FROM  SOVIET-BLOC  tlTERATURE. 

Rept.  no.  46 

1  May  64.  l«p 

AID   P64  3a,    TT   64-15404 

j>mt(niii\    i^tjBolasslfled  report 

Report  on  Surreys  of  Soviet-Bloc  Scientific  and  Technical 
literature.  i 

Descriptors:  (*Upper  atmosphere,  9p»t!9  environmental 
conditions),  (•Abstracting.  USSR),  AtmtMphere,  Astrophysics, 
Geophysics,  Solar  radiation,  lonoqiher^ 

Contents: 

Solar  radiation  and  the  Ionosphere 
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Aerospace  Information  Div.,  Washington.  D.  C. 

PHENOMENA  IN  THE  UPPER  ATMOSPHERE:  COMPILATION 

OF  ABSTRACTS. 

Rept.  no.  45 

12  May  64.   20p 

AID  P64a4.   TT  64-1540$ 

Unclassified  report 

Report  on  Surveys  of  Sorlet-Bloc  Scleatifld  and  Technical 
Literature. 

Descriptors:   (*Upper  atmosphere.  Space  environmental 
conditions),  (^Abstracting,  USSR),  Atmosphere,  Astrophysics, 
Geophysics,  Solar  radiation,  Atmospher^  electricity. 
Meteorology. 
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Geoplqrsles  Corp.  of  America.  Bedford,  Mass. 

THEORETICAL  AND  OBSERVATIONAL  STUDIES  OF  VORTEX 

CLOUD  PATTERNS. 

Final  rept. 

by  Wen  Tang,  Edward  M.  Brooks,  and  Bruce  F.  Watson. 

Jan  64,   14ap  GCA  TB  64  20 

Contract  Cwbl0<a« 

Unclassified  report 

Descriptors:  (*Cloud  cover,  VortlESB).  (•Meteorology, 
Clouds),  Atmospheric  motion.  Itama  (Simulation).  Graphics, 
Theory.  \ 

The  orientation,  width,  and  spacing  cf  tbe  synaptic  scale  cloud 
bands  in  selected  extratroploal  and  tropical  cyclonea  are 
related  to  Aeteorolofical  parameters  such  as  tbe  horisontal  and 
veitloal  variations  of  the  wind.   Several  characteristic  doud 
band  systems  are  found  to  be  associated  with  each  vortex.  It  is 
found  that  the  approximate  wind  direction  at  cloud-top  level  is 
normal  to  the  bands  near  the  vortex  center,  oblique  to  the  outer 
bands,  and  parallel  to  the  smaller  bands  in  the  cold  sector.  A 
model  is  developed  to  account  for  the  mechanics  of  cloud  band 
evolution.  This  simple  model  explains  a  number  of  observed 
charaoteristics  of  vortex  cloud  band  systems,  including  the 
above  relationship  between  flow  and  band  orlMtaUon.   A  siiiq>le 
three-dimensional  theory  concerning  cloud  formation  and  band 
patterns  in  taurricanee  and  In  occluded  extratropical  cyclones  is 
developed.  The  theory  reveals  the  general  cloud  patterns  in 
hurricanes — the  rotating  spiral  band,  the  drrua  clouds  radiatiag 
out  from  tbe  center,  and  the  cloud  pattern  inside  the  eye — and 
the  cloud  band  in  the  inner  core  of  an  occlusion.  These  findings 
agree  very  well  with  the  characteristics  of  cloud  bands  in  these 
cases.  (Author) 


AD-600  074  Div.  a,  9 

OTS  Price  $0.50 

Army  Cold  Regions  Research  and  Engineerins  Lab..  '  ^'^"'^ 

Hanover,  N.  H.  -«  ><»t5  *'*^ 

INVESTIGATION  OF  SHEAR  ZONES  IN  THE  ICE  CAP 
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Task  8X99-27-001-03: 
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Onolasslfled  report 

Descriptors:  (*GIaciers,  Shear  stresses).  Surface  prc^ 
erties.  Silt,  Boulders,  loe  islands.  Greenland,  Geology. 

The  shear  moraine  phenomanon  cf  glaeiers  is  examined  in  the 
light  of  new  evidence  collected  in  the  general  Tuto  area  during 
1958-1959.  The  formation  and  composition  of  silt  bands,  some 
heavy  accumulations  cf  boulders  and  gravel,  and  streaks  of 
clayey  loe  ejqtosed  during  the  excavation  of  two  ice  tunnels  In 
the  margin  of  die  loe  c^>  are  described  in  detail.  Surface 
investigatians  have  furnished  informational^  ttn  locaticm  and 
concentration  of  the  glacial  loe-snow-drl^f«^  interfAe. 
variations  of  sUt,  sand,  and  rock  bands,  anSl^r  mi^lals 
pro*|oed  by  the  shear  surfaces.   A  general  view  of  the  out- 
cropping shear  moraines  shows  a  tendency  toward  a  broad 
arch-shaped  pattern,  perpendicular  to  the  direction  of  flow  and, 
in  most  cases,  parallel  to  the  ice  edge.   The  distance  from 
the  ice  edge  varies  from  a  few  dozen  feet  at  the  ice  cliffs  to 
a  half  mile  and  more.    Motion  measurement  between  two  Ice 
levels  is  presented  in  the  form  of  limiting  angles  on  a  velocity 
distribution  curve.   The  indication  of  great  variaUllty  in  coDdl-> 
tions  at  the  edge  of  the  ntoving  ice  is  discussed  In  terms  of 
contact  zone  between  the  glacier  bottom  and  ground  surfaoe,     -■ 
nature  of  Interaction  occurring  in  sones  containing  glacier- 
ground  surface  Interface,  and  mechanics  of  the  migration  of    - 
inclusion  bands  which  occur  during  the  formation  of  glacial 
shear  moraines.   (Author) 
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Arm?  Cold  Raglona  BeseAroh  and  Englneerlag  LAtak. 

Hanover,  N.  H. 

DYNAMIC  RESPONSE  OF  SNOW  TO  HIGH  RATES  OT 

LOADING. 

Final  rept. 

tj  H.  Napadenslgr.   Mar  M,  4Sp 

Contract  DAll  190BNOU7:  Taak  8S66  02  001-03 

CRREL  RRU9 

Unclasalfled  report 

Deacr^itors:  {"Saaw,  Meohanloal  properties).  Loading 
(Machanlos),  Tests,  Explosions,  Shock  waves,  Propa^ktlon, 
Fluid  dynamic  properties. 


Ab  aaiperlnMiital  InvestlgatlOB  of  stress-wave  prapafaUoa  in 
amtm  and  loe  Is  described.  Seven  types  of  Greenland  snow  were 
imeatlgated  to  determine  the  extent  to  which  the  variation  In 
dynamic  response  at  the  snow  Is  a  function  of  sqow  types,  and 
were  compared  with  results  of  similar  mnM^an  snow  ex- 
periments. A  low-denalty  explosive  charge  was  detonated, 
sending  a  steep-fronted  shook  wave  throu^  a  metal  transfer 
plate  and  toto  the  snow  8aiiq>le.  oompresslng  the  snow  and 
setting  it  In  motion.   Measvirements  were  made  on  shock  waves 
with  amplitudes  of  less  than  200  atm.  Density  and  pressure 
btiilnd  the  wave  fronts  were  determined  by  simultaneous 
measurement  of  wave-propagation  and  particle  velocity  as 
limited  by  the  fast  elastic  wave  and  the  slow  plastic  wave  of 
the  two-front  structure.  Values  calculated  by  the  RanUne- 
Hugonlot  ]amp  conditions  determined  the  points  at  which  the 
material  behaves  plastically  or  hydrodynamlcally.   The 
maximum  stable  pressure- volume  states  that  snow  can  reach 
under  shock  loading  are  also  shown.   Sources  cf  scatter  In  the 
results  from  variations  In  snow  type  and  errors  In  data  reduc- 
tion and  geometry  changes  are  pointed  out.   (Author) 


^i-.«  ^w  f 


AI>-«00  078 
OTS  Price  IL.2S 


Dlv.   2 


Meteorological  Satellite  Lab.,  Weather  Bureau. 

Washington.  D.  C. 

METEOROLOGICAL  PRODUCTS  FROM  DIQITIZEO 

SATELLITE  VIDICON  CLOUD  PICTURES. 

by  C.  L.  Brlstor  and  W.  M.  Calllcott.  Jan  64,  41p 

WB-MSL   2« 

Unclassified  report 

Descriptors:  (*Meteorologloal  statellltee.  Data  transmission 
systems),  (^Pictures,  Clouds),  (*Data  processing  systems, 
Con^Niters),  Weather  forecasting.  Pbotogr^>hlc  techniques. 
Digital  systems. 

Procedures  are  described  whereby  digitised  vldiooo  oloud 
photos  will  be  computer  processed.  Data  rates,  preprocessing 
as  well  as  rectification  and  mapping  are  discussed  and  problem 
areas  are  Indicated.   The  kinds  of  output  are  described  and 
products  from  various  dlsplsy  devices  are  provided  through 
checkout  samples.  (Author) 


AD-«00  103  Dlv.   2.  25 

OTS  Price  $0.75 

United  Bleotrodyaamlos,  Ibo..  Aleoundris,  Vs.  "^ 

SYNTHETIC  EARTHQUAKE  SEISMOGRAMS  FOR  TE  LB- 
SEISMIC  DISTANCES. 

by  Robert  Van  Nostraad.   14  May  M,  itp  Seismic  DLR104 
Contr^  AF33  «67  12447. 

UBOlsssifled  report 

Report  on  Vel*-Uniform  Project. 

Descriptors:   (^Seismology,  Seismic  waves),  Earthcpiakes, 
Uaierground  e]q>losions.  Tests,  Models  (Simulations) 


The  purpose  of  this  study  was  to  test  the  hypothesis  that  the 
initial  train  of  P-waves  on  seiamogrsms  reoorded  $t  telesetsr- 
mic  distances  is  more  oomplicsted  tor  earthquskae  occurring 
in  the  crust  than  for  explosloBS  near  the  earth's  surfsoe.  Both 
pure  oompresslonal  and  pure  shear  souroes,  sad  sotae  com- 
bination sources,  were  assumed  In  separate  oongutatlnns. 
'Spike'  seismograms  were  first  ooosteuoted  and  then  convolved 
with  an  assumed  source  signal  to  obtain  the  oomplete  synthetio 
aeismogram.  It  was  shown,  as  expected,  that  a  buried  souroe 
produces  more  multiply-reflected  waves  than  does  a  suifaoe 
source:  In  turn,  other  things  beiag  equal,  an  SV-souroe  yields 
more  then  a  P-souroe.  Oi^  the  first  suzfeoe-rafleeted  mul- 
tiple ezhltatts  an  «'r(p'«t"'*t  comparable  to  that  of  the  filmary 
wave.   Synthetic  seismograms  using  a  oomblned  SV-P  souroe 
are  similar  to  real  earthniiake  seismegrams.   However, 
whether  a  near-suiface  earthquake  yields  a  more  oompln  train 
of  P-arrlvals  than  does  an  ejqjtloslan  depends  grestly  oa  the 
ratto  of  SV-energy  to  P-energy  in  the  earthquakes  source,  as 
well  as  on  the  relationship  between  them.    (Author) 
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OTS  Prloe  $2.75 


Dlv.   2 


RAND  Corp.,  Santa  Monioa  Calif. 

WEATHER  INFORMATION:  ITS  USES,  ACTUAL  AND 

POTENTIAL. 

bgr  R.  R.  Rapp  and  R.  E.  Husohka.  May  64,  U2p, 

RM4083USWB 

Contract  Cwbl0772 

Unolassifled 


Descriptors:  (*Westher  toreoasting,  Efleotl' 
Economics,  Sociology. 


). 


This  report  represents  The  RAMD  Corporation's  portiOB  of  « 
study  conducted  by  the  U.S.  Westher  Bureau  to  determine  the 
impact  of  research  In  the  atmospheric  sciences  on  the  social 
and  economic  activities  of  the  nation.   This  report  Is  devoted      -CM 
largely  to  a  discussion  of  the  benefit  to  be  derived  from  Im-        ^  ' 
proved  weather  Information.   The  thesis  is  advanced  that 
weather  Information  has  value  prinoipelly  because  it  leads  maigr 
people  and  orgaaizattons  to  maks  the  deoisions  thst  coustar 
the  deletortous  affects  of  westher.  This  hypstheeis  is  then 
used  both  to  explloste  the  difficultiee  of  evabiatiag  atmoephario 
research  in  eoonomlc  terms  and  to  suggest  techniques  for 
inqiroTlng  weather  information  and  estimating  the  value  of 
weather  Information  thus  improved. 


j»f»o81«' 


AD-600  154 
OTS  Price  $0.50 


Dlv.   2 


wniA  wu  r-wa 


Yale  Univ.,  New  Haven,  Conn. 

SEARCH  FOR  PLANETARY  OPTICAL  EMISSION,  AND 

STUDY  OF  FLARE  ACTIVITY  OF  NEARBY  STABS. 

Final  rept. 

20  May  64,  6p 

Grant  NonrGOOOU  63.  Pro].  NR046  778, 

Unolassifled  rsfiort 

Deecriptors:  (*SoIar  flares.  Stars),  (*8pectrotAoton>eters, 
Astrophysics),  (^Auroras.  Jupiter),  Magnetic  fields.  Noise 
(Bsdto),  Radto  astronomy,  Telesoopes. 

An  effective  20-lnch  reflecting  telescope  at  the  Yale  Obanrrs- 
tory  Bethany  Station  was  constructed.   Also,  a  unique  dual- 
channel  pulse-counting  photoelectric  spectrophotometer, 
capable  of  a  variety  of  astronomical  proUaaas  la  addition  to 
those  so  far  attempted,  and  especially  effective  for  a  New 
England  climate  by  beUig  able  to  work  without  loss  of  aocuraoy 
through  haze  and  thia  clouds,  was  ooastruotad.  Certsla  modera 
photomultlpliers  were  tested  hitherto  unreported  affects  In 
their  behavtor  were  detected.  R  was  demonstrsted  that 
Jovian  H  alpha,  auroras  are  ■baanl,  to  uaexpnotodly  low  lavnls, 
and  that  search  for  Jovisa  auroras  should  now  pscbably  be 
carried  out  using  other  poesible  Unas  or  baada.  Prehmlaary 
indications  are  that  strong  B  alpha  flares  are  not  of  great 
'  frequency  In  late  K  dwarfs. 
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AI>-«00  166  DIT.  t,  20 

OTS  Prloe  $2.00 

Scud  State  Radiatloas,  Ino.,  Los  Ai«ales,  CkUt. 

A  HIGH  BNBBQY  PBOTON  SPBCTRDMBTSa  UTILIZING 

SEMICONDUCTOR  DBTBCTORS  FOR  SPACiS  PHYSICS 

EXPBBIMBNTATION. 

Teohaloal  dooumantary  rept.  1  Jon  62-21  DM  63 

tar  Haary  S.  Kataensteln  and  Frank  P.  ZienJ«.  Apr  64,  Tip 

Contract  AFS3  616  8340,  Prol.  7266,  Task  196003 

ML  TDB64  1  I 

I  Uaolasatfled  report 

Daaortptorai  (*Nuolear  radiation  qteotromatars,  Dealga), 
(*Solsr  radiallon.  Protons),  (^Protons,  Nuclear  spectroscopy). 
Van  AUaa  radiation  belt.  Cosmic  rays,  SoJUr  flares,  Semi- 
oonduotor  devices.  Space  flight,  Clroutta.  I  i 

High  anargy  protons  are  found  la  priaaary  oimalo  radiation, 
in  the  Van  Allan  Belt  and  in  aolar  flares.  A  study  of  the  best 
methoda  of  observing  thee  a  pbanomana  uainfc  aamiooaduetor 
nuclear  partloU  detector  teebaiqae  develop»<l  in  part  in  the 
previously  reported  phasirs  of  this  programi  reanltad  in  three 
basic  rtealgns  for  proton  meetruuiatari  for  iBtr  qmoe  radiation 
measuramaats.  Thane  are  eonvrland  of  (1)  the  aiagle  detector 
with  pulse  haigbft  aaalyals,  (2)  a  wide  aagls  pkcton  apeotro- 
meter,  and  (2)  a  high  aagidar  rasclutlan  pnMn  spectrometer. 
Of  these  throe  da«l«M,  the  third  waa  selaotad  aa  bel^  capabU 
of  providiBg  the  beat  qaaUty  sf  iBformaUon  wttfain  tbm  existlag 
stste  of  the  art.  A  daalgB  for  a  tan  ohaanali  spectrometer 
oovnrlaf  tha  snai'ty  raafa  from  24  to  210  14st  la  approximately 
equal  logarithmic  stspa  waa  oomplated,  andl  on  tha  basla  cf 
this  rtaalgn.  fabrication  waa  undertakanon  m  aotaal  prototype 
spectrometer.  Two  fUgbt  spectrometers  wfro  fabricated  and 
environmantally  tested.   limited  auolear  tantiag  with  protons 
tV  to  40  Mar  verified  the  energy  oaUbratica  of  the  firat  two 
chsaanla  and  varlflad  tha  calculated  angle  of  aooeptanoe. 
While  aiae  and  weight  considerably  sxoeednJ  ori^nal 
estlmataa.  a  high  degree  of  raliabUlty  and  ^^produdbtlity  was 
atdiieved.  (Author) 


AD-600  235  Dlv. 

OTS  Price  fl.26 


Electrical  Engineering  Research  Lab..  Univ.  of  Texas, 

Austin. 

OPERATION  AND  PERFORMANCE  OF  THE  CEDAR  HILL 

METEOROLOGICAL  TOWER  FACILITY. 

Final  rept. 

by  W.  S.  Mltcham  and  K.  H.  John.  31  Jan  64.'49p  BERL4  10 

Contract  AF19  628  2459,  Pro].  7655.  Task  t65501 

AFCRL  64  306 

Unolasaitfled  report 

Deecriptors:  (•Weather  stations.  Operatloki),  (•Meteorology, 
Meteorological  instruments),  Meteorological  parameters, 
Texas.  Measurement,  Errors,  DaU  processing  systems. 
Punched  cards.  1 1 

Acquisition  of  wind  and  temperature  data  over  a  range  of 
heights  extending  from  30  to  1,421  feet  above  ground  level  was 
carried  on  at  Cedar  HIU  Tower  Meteorological  Research 
Facility  from  I960  to  1963.   System  operations  were  main 
talned  on  an  eesentlally  continuous,  around-tfae-clock  schedule 
(hiring  most  of  thst  period  and  about  three  years  of  data  were 
collected.   The  purpose  of  this  report  is  to  provide  an  evalua- 
tion of  the  performance  of  the  date  acquisition  system  month- 
by-noonth  over  ito  entire  lifetime  and  to  deaaribe  In  detail  the 
procedures  which  were  evolved  for  monltoriag  the  technical 
aspects  of  the  system.   Thus,  discussion  is  restricted  chiefly 
to  the  problem  of  analyzing  the  characteristics  of  the  instru- 
ments with  a  view  to  enabling  estimation  of  the  accuracy  of 
the  data.   The  underlying  aim  of  the  data  acquisition  program 
at  Cedar  Hill  was  to  promote  research  gn  ths  subject  of  the 
low  level  Jet. 
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AD-60»  241  Dlv.    2.  24 

OTS  Price  $1.50 

Army  Engineer  Geodesy,  Intelligence  and  Mapping  Research 
and  Development  Agency,  Fort  Belvolr.  Va. 
EVALUATION  AND  TEST  OF  A  SINGLE-COLOR  ELECTRO- 
STATIC PRINTING  MACHINE  FOR  THE  REPRODUCTION  OF 
TOPOGRAPHIC  MAPS  AND  CHARTS. 
Technical  rept.  '"'  '  " 

by  Ralph  L.  Marzocco  and  Frederick  C.  Myers.  21  Jan  64. 
52p 

Task  1S64331SD57703 
OIMRADA  >9-TR 

Unclassified  report 

Rept.  on  Xerography.  AppUcatlon  to  Map  Reproduction. 

Descriptors:  {•Electrophotogr^hy.  Mappii^),  ('Maps,  Re- 
production), (*Photographlc  techniques.  Effectiveness), 
Electrostatics,  Printing.  C^lor  pfaotogra|Ay. 

This  report  covers  the  evaluation  and  test  of  a  single-color 
electrostatic  printing  machine  for  reproducing  22  1/2  by 
30-inch  topographic  maps  from  70-mm  microfilm  originals  on 
photoconductlve  paper  utUizlng  Uquid  immersion  development. 
This  report  evaluates  the  accuracy,  resolution,  registration, 
alignment,  distortion,  halftone  and  continuous-tone  capability, 
speed,  maximum  Image  area,  over-printing,  sheetii^.  and 
other  capabilities  of  the  machine  and  system  for  use  in  print- 
ing topogrt^hlc  maps.    The  report  concludes  that:  (a)  The 
electrostatic  printing  machine  is  suitable  for  the  reproductiOB 
of  multicolor  topographic  maps  from  70-mm  transparencies, 
(b)  The  electrostatic  printing  process  utilizing  liquid  immer- 
sion development  has  fully  demonstrated  the  capability  of  re- 
producing acceptable  multicolor  topographic  maps  for  field 
use.    (c)  The  machine  design  of  the  single-color  electroetatic 
printing  system  is  sound  and  the  machine  processing  compo- 
nente  are  satisfactory  for  use  In  the  multicolor  eiectroetatlc 
printing  machine.  (Author) 
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OTS  Price  $2.60 


Dlv.  2 


Minnesota  Univ.,  Mlaaaapolls. 

SHORT  PERIOD  MICROSEISMIC  STUDY  AT  SKULL  CLIFF 
ALASKA.  v,*^r. 

Technical  rapt.  no.  2 

by  James  J.  Olson  and  Harold  M.  Moooey.   Feb  64.  21p 

Contract  NonrTlO  44 

Uaolassifiad  report 

De«<a1i*ors:   (*Micros«isms,  Alaska),  (♦Alaska, 
Seismology),  Geophysics,  Nolaa.  Background.  FreananoT 
analyzers.  Seismic  wav 


Seisndc>bad:grouBd  noise  was  measured  st  a  Iccsticn  on  tha 
Arotlo  coast  of  Alaska.  Continuous  high-spaed  records  warn 
obtained  with  oalibwtadamidltudoo.  Frequeaoy  renwnse 
extandod  from  Ito  100  <»a  (.01  to  1  second  periods).  The 
records  were  digltizad  la  order  to  compute  power  spectra. 
The  most  strUdag  roault  was  the  oziatoaoa  of  a  spectral  peak 
atap|woKlmrtalyl2opa(.07to.l2oooondperiod).  Maidmum 
anqtUtudes  of  ground  vibration  oorrelatwi  wnll  with  ocean  surf 
s^vlty,  aa  weU  as  with  baromatrto  lows,  msximttm  wavo 
hrt^,  aad  maximum  wind  vrtoomee.  AoqiUtades  dttfered  br 
a  tmtm  of  10  between  oondUtoaa  of  quint  and  active  anrf .  with 
PMk-to-peak  ground  diapUcemanta  of  tha  order  OJH  and  0.1 

^"iSI^V"^!'!^!!?'*  The  ahspe  of  the  pownr  spectra  and  tha 
position  (on  the  fraqunaoy  aoala)  cf  tha  apaotral  peak  wnre 
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Harvard  Coll.,  Cambridge,  Mass.  Observatory. 

RESEARCH  DIRECTED  TOWARD  THE  INVESTIGATION  OP 

SOLAR  PHENOMENA. 

Final  rept,,  1  Jan  59-28  Feb  64. 

by  Barbara  Bell  and  Donald  H.  Menzel.    Feb  64   28p 

Contract  AF19  604  4962;  ProJ.  7649;  Task  764901 

AFCRL   64  275 

Unclassified  report 

Descriptors:   <*Solar  radiatioo.  Solar  disturbances), 
(*Solar  spectrum.  Scientific  research),  (*Solar  corona. 
Scientific  research).  Solar  flares,  Sunspots,  Terrestrial 
magnetism.  Magnetic  storms.  . 

The  research  falls  into  the  following  major  categories:  (1) 
Solar-terrestrial  correlations,  relating  geomagnetic  disturbance 
and  solar  proton  (PCA)  events  to  such  solar  features  as  the 
location  (north  or  south  of  the  solar  equator)  and  magnetic 
class  of  the  haring  sunspot,  radio  bursts  of  spectral  types  n 
and  rv  and  various  properties  thereof,  and  the  brightness  of  the 
green  coronal  line.    (2)   Studies  of  solar  prominences,  in- 
volving both  measurement  and  classification  of  observed 
prominences,  and  theoretical  Investigation  of  their  structure  and 
of  physical  processes  important  In  their  formation.    (3) 
Studies  of  the  rocket  ultraviolet  solar  spectrum,  with  special 
attention  to  the  Lyman- alpha  line  of  hydrogen  as  a  major  source 
of  opacity  over  several  hundred  angstroms..  (4)   Work  on  the 
calculation  of  theoretical  transition  probabilities  for  complex 
atoms.    (5)   Studies  of  other  solar  features  including  the  sunspot 
zone,  the  positional  relation  of  flares  to  sunspots,  details  of 
the  solar  disk  in  the  11^  of  H  alpha,  activity  zones  in  the 
emission-line  corona.    (6)  Miscellaneous  theoretical  analyses 
<A  solar  seeing  and  of  the  Influence  of  various  atmospheric 
contaminants  on  the  brightness  of  the  daytime  sky.    (Author) 


AD-600  292  Div.    2.  3 

OTS  Price  $0.60 

Naval  Besearch  Lab.,  Washington.  D.  C. 

CHARACTERISTICS  OF  AIR  HLTER  MEDIA  USED  FOR 

MONITORING  AIRBORNE  RADIOACTIVITY. 

by  L.  B.  Lockhart,  Jr.,  R.  L.  Patterson,  Jr.,  and 

W.  L.  Anderson.   20  Mar  64.   19p 

NRL  6054 

Uaelasaifled  rq>ort 

Descriptors:   ('Radiation  monitors.  Design),  (*Gas  filters. 
Air),  (*Air  pollution.  Monitors),  (*Radloactlvtty.  Airborne), 
Aerosols,  Fission  products.  Natural  radloaoMvlty, 
Phthalates,  Cellulose,  Asbestos,  Tensile  properties. 
Thickness,  Density,  Absorption. 

A  comparison  was  made  of  the  more  Loqportant  characteristics 
of  tlM  available  filter  materials  which  are  currently  in  use  bgr 
various  systems  for  monitoring  airborne  radioactivity 
throughout  the  world.  Most  of  the  materials  described  are 
commercially  available;  the  information  herein  is  presented 
with  the  hope  that  it  will  be  of  use  to  those  whose  programs  In- 
volve the  employment  of  alr-fllter  media  or  who  require  such 
laformatlon  for  the  design  cf  air-filter  systems.  The  filter 
characteristics  measured  are  such  physical  properties  as 
tensile  strongth,  tUokness,  density,  ash  content,  retentivity 
toward  0.3  micron  dioctyl  phthalate  (DOP)  aerosol  particles  as 
a  fuBotion  of  air  velocity,  retentivity  toward  airborne  fission 
products  and  natural  radioactive  aerosols  (radon  daughters)  at 
several  air  velocities,  flow  rate  as  a  function  of  pressure  drop 
across  th»>fllter,  and  the  relstlve  rates  of  clogging  by  atmos- 
pheric dust.  The  observatioD  of  a  rapid  change  in  flow  with 
dust  loading  of  sonw  tA  the  filter  media  suggests  the  systematic 
study  of  such  ctaangee  as  poasltdy  a  simple  procedure  for 
monitoring  the  dust  oootant  cf  the  atmoaphere.  (Author) 


Air  Force  Cambridge  Research  Labs.,  Bedford.  Mass. 

THE  STATUS  OF  TROSPHERIC  WIND  PROFILES  FOR 

AEROSPACE  VEHICLE  DESIGN. 

Interim  Notes  on  Atmospheric  Properties. 

by  Norman  Sissenwlne.  15  Oct  63.   2%) 

AFCRL   INAP37 

Unclassified  report 

Descriptors:   (*Wlnd.  Troposphere),  ('Jet  streams 
(Meteorology),  Data),  Metorology,  Gusts,  Gust  loads. 
Aerospace  craft.  Design.  Ascent  trajectories,  Troposplierc, 
Guidance,  Guided  missile  simulators. 

This  note  presents  boost  wind  profile  design  criteria  for 
U.  S.  and  world  wide  consideratioo  generally  applicable  to  a 
1  percent  calculated  risk  wlndiest-season-deslgn-philosphy. 
Preliminary  design  criteria  are  presented  in  the  form  of  wind 
speed  versus  altitude  curves  which  should  be  applied  in  the  most 
adverse  direction.    Tlie  most  advanced  of  the  preliminary, 
techniques  provided  herein  require  appU,-i:ioi  of  an  additional 
fudge  factor  which  has  been  determined  throi^  computerised 
vehicle  flight  experience.   A  brief  discussion  Is  provided  on  tlie 
consideration  of  a  gust  or  family  of  gusts  on  the  design  of 
aerospace  vehicles.  Available  data  considered  most 
applicable  to  the  problem  of  considering  the  effect  of  a  sli^e 
gust  is  provided.    No  information  is  included  on  the  detailed 
wide  profile  applicable  to  the  dynamic  effects  resulting  from 
Interaction  with  a  family  of  gusts,  since  recently  developed 
detailed  wind  soundings  8]rst«ms  have  not  yet  been  proven. 
Such  data  Is  foreseen  as  available  in  tl>e  near  future. 


AD-600  304  Div.    2 

OTS  Price  $1.60 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 
LOCAL  SEISMIC  MONITORING  AT  SHOAL. 
Preliminary  rept.,  Jul  61-21  Oct  63. 
by  W.  H.  Westphal  and  G.  S.  Brink,   IS  Nov  63,    lip 

NP   13757 

Unclassified  report 

Report  on  Vela  Uniform,  Project  Shoal. 

Descriptors:   (*Seismology,  Instrumentation),  Underground 
explosions.  Nuclear  explosions.  Seismic  waves.  Seismographs, 
Nevada. 

Local  seismic  monitoring  was  initiated  in  the  Fairview  Peak 
region  of  Nevada  in  July  1961 .  and  was  conducted  at  intervals 
until  21  October  1963,  five  days  prior  to  SHOAL  Event.    Since 
that  date,  continuous  measurements  have  been  made  at  three 
seismograph  stations  located  approximately  10  km  northeast, 
10  km  southwest,  and  3.4  km  west  of  ground  zero.  Preliminary 
evaluation  of  data  accumulated  through  November  11  Indicates 
that  the  majority  of  these  events  had  their  epicenters  in  the 
Fairview  Peak  fault  block;  this  was  true  also  of  tlie  majority  of 
recorded  preshot  events.  (Autlior) 


AD-600  318 
OTS  Price  $1.00 


DlT.  f 


U 


C-E-I-R,  Inc.,  Boston,  Mass.  

CLIMATIC  FREQUBNCIBS  FOR  LOW  LATTTUDB  STATIONS. 

Final  rept. 

by  JamM  MUbo.  Jaa  64.  97p 

Contract  DA19  U»QM19n.  Proj.  7X83  01  008 

Unclassified  report 

Descriptors:    (^Climatology.  Tables).  (*TToplcal  regions. 
Climatology),  Temperature,  Humidity,  Meteorology. 

The  purpose  cf  the  tables  sad  figures  presented  la  to  d«|>lot 
the  temperature  and  humidity  regimes  In  the  zone  between 
35  degrees  N  and  35  degrees  S.  This  area  comprises  the 
tropics  and  the  equatorward  portico  of  the  temperature 


AS 


i||Xp,^Q£X)PHYSICS  and  GEOGRAPHY  -  Division  2 


reglOBS  of  mlddla  latttudas.  In  the  troiilos  Uw  moat  algnlflcaat 
tenure  of  the  oUmata  la  that  the  daUy  rangja  of  temperature 
oommnnly  STnearta  the  annual  raaga.  in  mlddOa  and  Ugh 
latltiidae  the  reverse  altustlaB  prevails.   FM*  a  deaorlptlOB  of 
the  tamparatare  and  humidity  reglooa  in  tb^  troploa  it  la 
eaaantlal  that  data  be  araUaUe  for  vmrj  taMr  of  the  day. 
In  tha  blghu-  latttudM  of  tfaa  S8  dagraaa  N  i«  36  dagrees  S 

aaoe  there  is  «  ■4gi.tfl««w*  ■^■■«««1  mt^«H«mi  r*  *»m^»irm^y^ 

and  humidity,  partloolarly  OT«r  ewiBnaBtal  areaa.  (AntfaoT) 


AD-600  367 
OTS  Price  $0.75 


Div.  a 


Uppsala  Univ.  (Sweden). 

SPECTRAL  VARIATIONS  DURING  COSMIC  RAY  STORMS. 

Technical  note  no.  4 

by  B.  O.  Gronkvist.   20  liar  64,  21p 

Contract  AF61  052  614 

AFCRL  64  395 

nBclas4iried  report 

Descriptors:  (»Cosmlc  rays,  Storms),  (•Storms.  Cosmic 
rays),  Nuclear  spectroecopy. 

Three  cosmic  ray  storms  during  the  IGY,  «Mch  differ 
as  to  the  type,  have  been  treated  for  a  stucttr  of  changes  in 
the  effective  integral  rigidity  spectrum.   The  time 
dependence  of  the  exponent  gamma  of  tl»e  s|]ectrum  la 
Ulustrated  for  the  rigidity  region  11-18  GV  with  a  time 
resolution  of  two  hours.   An  analytical  expression  is  given 
where  changes  In  the  effective  integral  spectrum  are 
transformed  into  changes  in  the  primary  spectrum.   The 
extreme  values  of  these  changes  vary  from  one  storm  to 
another.   An  extension  of  the  treatment  to  lower  rigidities 
is  discussed.    (Author) 


AD-600  368 
OTS  Price  $0.75 


DlT.   a 


Oslo  Univ.  (Norway). 

A  COMPUTATION  OF  THE  VERTICAL  CIRCULATION 

IN  A  FRONTAL  ZONE  FROM  THE  QUASIhQEOSTROPHIC 

EQUATIONS. 

Technical  note  no.  4 

by  M.  Todsen.    8  Jan  64,  26p 

Contract  AF61  052  525 

AFCRL  64  246 

Unclasf Ifted  report 

Descriptors:  (*Alr  mass  analysU,  Differtntial  equatioM). 
(*Meterology.  Theory),  ('Atmospheric  motion,  Numerical 
analysis).  Meteorological  charts.  Weather  forecasting, 
Geophysics. 

The  diagnostic  differential  equation  for  the  stream 
function  of  the  non-geostrophic  motion  in  a  frontal  zone  is 
solved  numerically  from  observed  data  of  a  cold  front.   The 
effect  of  condensation  on  the  vertical  circulation  is  con- 
sidered.   The  picture  of  the  total  transverse  motion  shows 
that  both  cold  and  warm  air  take  part  in  thja  ascent  along 
the  front.    (Author) 


AD-600  369  Div. 

OTS  Price  $1.00 


Uppsala  Univ.  (Sweden). 

COSMIC  RAY  INTENSITY  VARUTIONS  DlfttlNG  1963. 

Technical  note  no.  3  . 

by  A.  E.  Sandstrom,  E.  Dyring,  L.  Ekstrom,  B.  O. 

Gronkvist  and  S.  Lindgren.  15  Mar  64,  33p' 

Contract  AF61  052  614 

AFCRL  64  394 

UncIasUfied  report 


sMfie 


Descriptors:  (*Cosmic  rays.  Intensity),  Radiation  monltois. 
Telescopes,  Neutrons,  Analysis  of  variance. 

During  1963  the  recorders  have  continued  in  Uppsala  and 
Kiruna  by  one  neutron  monitor,  two  cubical  telescopes  and 
six  inclined  telescopes.   Tables  and  figures  give  a  detailed 
account  of  diurnal  and  semidiurnal  variations  during  the 
year.   A  sharp  jdUse  shift  in  the  semidiumal  variation  can 
be  found  for  the  neutron  monitor.    Five  decreases  are 
Illustrated  by  biltourly  diagrams.    (Author) 


AD-600  372 
OTS  Price  $0.60 


Div.  a 


RAND  Corp.,  SanU  Monica,  Calif. 

RADIAL  DISCRETIZATION  IN  SPHERICAL  GALAXIES. 

by  T.  Y.  Thomas.   May  64,   8p  RM4110RC 

Unclassified  report' 

Descriptors:  («Galaxle8,  Measurement),  Stars.  Astroaomy, 
Astronomical  data,  Mathematical  analysis.  Equations,  Wave 
functions,  Spheres. 

This  report  extends  one  avenue  of  previous  RAND  work  on 
galactic  scale  discretization  to  obtain  a  five-parameter  dis- 
cretization for  the  dianteter  trf  spherical  galaxies. 


AD-600  388  Div. 

OTS  Price  $0.50 


2 


Oregon  State  Univ.,  Corvallis. 

WEST  COAST  LINEARITY  RUN  TO  DETERMINE  CALIBRA- 
TION FACTOR  OF  LaCOSTE-ROMBERO  GRAVITY  METER 
S-9. 

Data  rept.  no.  13 

^  Peter  Dehllnger  and  E.  E.  Chlburis.   Dec  63,   13n 

08C  ref  63  35  *^ 

^o^acts  Nonrl286  09;  NbBrl286  10;  Prcjs.  NR083  600; 

Umdassifled  report 

•      Descriptors:    (•OceanographlcdaU,  Gravity),  (nieast 
squares  method).  Calibration,  Tables,  Shipbome. 

The  calibration  factor  of  LaCoete- Romberg  surface-ship 
pavity  meter  S-9  was  checked  against  a  1200  mgal  range  of 
land  base  stations  along  the  West  Coast  of  the  United  States 
Previous  checks  at  other  base  stations  provided  connictinir' 
results  as  to  the  accuracy  of  this  meter's  calibration  factor 
supplied  by  the  manufacturers.    Results  of  the  West  Coast  base 
station  checks  provided  a  caUbration  factor  which  is  within 
0.1%  of  that  provided  by  the  manufacturers.    A  revised 
calibration  table  was  calculated  and  is  presented  in  this  report 
for  use  with  meter  S-9.    (Author) 


AD-600  400 
OTS  Price  $3.00 


Div.    2,  6,  la 
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Friez  Instrument  Div.,  Bendix  Corp.,  Baltimore,  Md. 

AIR  LAUNCHED  ROCKETSOUNDING  STUDY 

Final  rept. 

by  C.  P.  Blackburn  and  D.  B.  George.    Apr  64.    165p   EIR549 

Contract  AF19  628  3264;  Proj.  6020;  Task  602001 

AFCRL   64  127 

Unclassified  report 

Descriptors:    (*Sounding  rockeU,  Meteorological  instru- 
ments), (*Atmospheric  sounding,  Soundii«  rockets). 
Meteorological  instruments).  Airborne^  Launching,  Rocket 
motors.  Radiosondes,  Design,. Rocket  components. 

TTie  results  of  a  program  to  stu^y,  evaluate  and  recommend 
the  most  feasible  techniques  and  equipment  for  an  air  launched 
rocket  sound!  y  system  compaUWe  with  the  AN/AMQ-19 
Meteorological  system  are  presented  in  this  report.   The  pur- 
pose of  the  rocketsounding  system  is  to  extend  the  meteorologi- 
cal data  envelope  to  an  altitude  of  120,000  feet  and  to  provide 
a  growth  capability  for  future  expansion  to  260,000  and  the  area 
between  400,000  and  600,000  feet. 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


AD- 600  407 
OTS  Price  $0.75 


Dlv.    2 


Lamont  Geological  Otservatory.  Palisades,  N.  Y. 
OCEANOGRAPHIC  RESEARCH. 
Progress  rept.  no.  7.  1  Jan-31  Dec  63. 
31  Dec  63.    30p 
Contract  N(mr26«  48 

Unclassified  report 

Descriptors:    (*Oceanology,  Scientific  research), 
Oceanographic  equipment.  Marine  biology.  Marine  geology. 
Marine  geophysics.  Oceans. 

Included  in  this  program  are  studies  in  marine  gedogy- 
sedimentation,  structure  and  tectonics,  t^noin'aphy  and 
physiography;  marine  geophysics  -  seismology,  both 
reflection  and  refraction,  gravity,  magnetics  and  heat  flow; 
mwine  biology  -  abyssal  fauna,  microbiology  and  ecology  of 
living  planlcton;  and  oceanography  -  physical  and  dynamical. 
(Author) 


AD-600  463  Dlv.   3 

OTS  Price  $0.50 

Oregon  State  Univ. .  Corvallls. 

OREGON  STATE  UNIVERSITY  SEBMOLOGICAL  BULLETIN 
NO.  1.  JULY  1  to  SEPTEMBER  30.  1963. 
Data  rept.  no.  14. 

by  M.  M.  Gollver  and  Peter  Dehlinger.  Dec  63.  lip 
CSC  Ref  63  36 

Contract  afl9  628  2778  and  Nonrl286  10,  Pro].  NR083  102 

Unclassified  report 

Descriptors:  (*Sel8mology,  Periodicals).  Selsmologiokl 
stations.  Universities,  Oregoa,  Seismic  waves.  Data, 
Geophysics. 

The  Oregon  State  University  seismic  station  at  Corvallls  la 
one  of  the  World-Wide  Cooperative  Standard  Seismograph 
Network  of  stations.   The  station  includes  three-compooent 
Benloff  sliort-period  seismographs  (T  sub  O.  -  1  sec,  T  sub  g 
=  0.75  sec);  three-component  Sprengnether  long-period  selsmo- 
grai^  (T  sub  O  >  30  sec,  T  sub  g  =  100  sec);  and  an  additional 
small  vertical  Benloff  seismograph  (T  sub  O  =  1.0  sec.  T  sub  g 
-  1.0  sec)  wltii  visual  recording  oo  the  campus  of  the 
university.  (Author) 


AD-600  410  Dlv.   2,  30,  25 

OTS  Price  $0.50 

Prinoeton  Univ..  N.  J.  Observatory. 

BALLOON  PROJECT. 

Progress  rept.,  ^r  63-^r  64 

by  Martin  Scbwartzschlld.    Apr  64,  lip 

Cont^Mt  Nonrl8fi8  03,  Grant  NSF  G5464 


AD-600  472 
OTS  Price  $6.60 


Dlv.    2 


UnclJtMlflcd  nport 


Descriptors:  (*Balloocis,  Helium),  (*Tele8O0pe8,  Soientiflo 
research).  Television,  Sclentlilc  research.  Telescopes, 
Mirrors,  Optical  equiiKnent,  Infrared  telescopes.  Mars. 


AD-600  448  DiT.   2. 

OTS  Price  $8.60 

Washington  Univ.,  Seattle. 

DISTRIBUTION  OF  BEACH  SBIXMBNT  NEAR  THE 

COLUMBIA  RIVER. 

Technical  rept.  no.  98 

bgr  Ronald  L.  Ballard.   Feb  64,   91p  WU  Ref  M64  16 

Contracts  AT45  1  1725,  Noar477  10,  Pro].  083  012 

Uaolaasifled  report 

Deoorlptors:   (*Se<Mmentatlon.  Water  waves)  ('Estuaries, 
Erosion)  (*Beaches,  Rivers,  Washington,  Oregon,  Geology, 
Climate,  Oceanologjr,  Minerals,  Sources. 

Tk^  ooaatUna  near  the  Columbia  River,  between  Tillamook 
BMd.  Orefoii  aad  Grays  Harbor,  Washington,  is  characterized 
bgr  progradiag  beaches  la  oootrast  to  the  rest  of  the  Waahington- 
OfefDo  coaat  where  actively  eroding  sea  cliffs  are  present. 
Tba  Columbia  River  appears  to  be  ttte  major  ooatributor  of 
ipeitlmnnt  to  tiw  beaches  and  probably  accounts  for  their  pn^ 
grading  character.   Littoral  transport  al  material  from  coastal 
erosioa  probably  haa  aoma  iflsot  on  the  sertlmwiit  budget,  but 
coastal  barriers  at  promoatories  aad  estuaries  limit  Influx  of 
this  materiaL  Some  material  la  added  to  the  beach  as  a  result 
of  Jetty  breakdown,  especially  near  Qraya  Harbor,  WaaUngton. 
Willi^Mi  Bay  ai>pareatly  coatribntaa  only  minor  amounts  of 
sediment  to  tbe  area.  The  net  direotioB  of  beach  sediment 
movemaoi  near  tbe  Columbia  River  appears  to  be  northward. 
Seaeonal  changes  in  the  dlreotloii  at  wave  attadc  oompUoate  the 
analysis,  but  the  greater  easrgy  aascciated  wltii  winter  wave 
conditions  Is  directed  aorthfwaitt  and  probably  resolta  ia  a  pre- 
dominant Dortherly  sediment  movemant.  Meobanlcal  and  heavy 
mineral  analyses  are  consistent  with  the  results  of  wave  studies. 


16 


Lockheed  Missiles  aad  Space  Co.,  Sunnyvale,  Calif. 

A  SEMI-THEORETICAL  MODEL  FOR  ATMOSPHERIC 

PROPERTIES  FROM  90  TO  10.000  KM. 

by  Albert  D.  Anderson  and  William  E.  Francis. 

May  64,    63p    LMSC6  74  64  19 

Contract  DA49  146XZ204 

DASA    1502 

Unclassified  report 

Descriptors:   (*Upper  atmosphere.  Atmosphere  models), 
('Atmosphere  models.  Upper  atmosphere).  Solar  radiation, 
Sunspots,  lODoephere,  Hl^  altitude.  Time,  Nuclear  explosions. 
Theory. 

A  semi-theoretical  model  of  the  upper  atmosphere  was 
constructed  to  allow  the  calculation  of  the  primary  atmospheric 
properties  from  90  to  10,000  km  altitude  as  a  function  of  local 
time  and  solar  activity.   The  calculations  are  based  upon  an 
empirical  density  profile  from  a  density  model  as  the  initial 
ii^Mt.   Assuming  diffusive  equilibrium  above  110  km  and 
isothermal  conditions  above  400  km,  the  remaioing  properties 
(pressure,  temperature,  mean  molecular  mass,  and  the 
individual  particle  concentrations)  are  derived  by  using  the 
hydrostatic  equation  and  equation  of  state,  together  with 
boundary  values  from  measurements.   To  illustrate  the  model, 
two  tables  are  given  that  present  the  average  atmoepheric 
properties  vs  altitude  for  sunspot  maximum  and  minimum  con- 
ditions, respectively,  for  the  months  inunediately  following  the 
Argus  (September  1958)  and  Starfish  (July  and  August  1962) 
high-altitude  nuclear  detonations.    (Author) 


AD-600  483  Dlv.  2 

OTS  Price  $9.60 

Army  Cold  Regions  Research  and  Engineerliw  Lab.,  Hanover, 
N.  H. 

ICE  THICKNESS  OBSERVATIONS,  NORTH  AMERICAN  ARC- 
TIC AND  SUBARCTIC  1960-61,  1961-62. 
^lecial  rept. 

by  Michael  Bllello.  Feb  64.  117p 
CRREL  SR43,  P2 

Unclassified  report 

Report  on  Cold  Regions  Enviroomental  Studies. 

Descriptors:    (Mce,  Thickness),  ('Arctic  regions,  loe).  North 
America.  Environmental  tests,  Cold  weather  tests.  Alaska. 
Canada,  Greenland,  Sea  water.  Meteorology. 


ASTRONOMY,   GEOPHYSICS  ANT>  GEOGRAPHY  -  Division  2 


This  report  is  a  continuation  of  the  curreat  observational 
program  and  presents  daU  on  ice  thickness  during  the  1960-61 
and  1961-62  seasons.    The  network  has  been  expanded  to  Alaska 
during  this  period  and  some  station  changes  have  taken  place. 
These  changes  are  discussed  and  some  sm9>lementaLice  thick- 
ness data  for  two  stations  on  the  east  coast  of  Greenland  are 
presented.    The  data  are  presented  in  their  original  form  in 
order  to  make  them  fully  available  to  potential  users.   Analysis 
has  been  limited  to  a  stu4y  d  maximum  ice  thicknesses. 
(Author) 


AD-600  508  Dlv.  2 

OTS  Price  $0.50 


ForelfB  Tech.  Dir.,  Air  Force  Systems  Cjc^nmand.  Wright- 
Patterson  AFB,  Ohio. 
THE  MOON  UNDER  KUEGLIGHTS. 
by  Herbert  Pfaffe.  4  May  64.  5p 
FTD  TT64  336  TT  64  11718 


;   (    .xei^jauiaTUtiJi  M  r 


Uncia  istfled  report 

Unedited  rou|^  draft  trans,  from  Berllne^  Zeltung  (East '  ~ 
Germany)  1963,  5  Apr,  p.  5. 

DescrifAors:  (*Mooa,  Theory).  (*Astropii]rsics ,  Moon).  Lasers, 
Radio  astronomy.  Extraterrestrial  topotfri^jhy.  Lunar  probes » 
USSR. 

A  method  of  moon  observation  Is  discussed,  which  is  based  on 
laser  optics.   It  provides  for  the  generation  of  short,  very  high- 
energy  light  pulses  which  are  directed  towards  the  moon.   In 
this  manner,  regions  of  the  moon  can  be  irradiated  with  artifi- 
cial light,  in  the  visible  spectral  range,  so  that  this  spot- 
light type  Illumination  can  be  seen  from  the  earth.   Also,  a 
generalized  discussion  of  what  must  be  scientifically  done,  by 
the  direct  observation  of  the  moon  from  the  earth  as  well  as 
by  the  direct  exploration  of  the  moon  surfjace  with  space  vehi- 
cles, before  the  first  space  traveler  can  q^ely  set  foot  on  tbe 
suriaoe  of  our  satellite. 

_  '-liirf' 
.toa<t  ,i 


AD-500  S-JJ 
OTS  Prlae  $0.50 


Dlv.   2 


itfpo 


Foreign  Tci^h.  01 7.,  Aii^orce  Systems  ((^mmand, 

Wright- Patterson  AF3,  Ohio. 

ON  THii  -JiraSTlON  OF  xAi.  DAILY  VAI^TION  OF 

CLOUDINESS  IN  THE  SOVIET  UNION. 

t^y  O.  D.  Kondrau.   28  Apr  54,    I  »-> 

FTD   TC6i  1205;  TT   64  11715 

UncliUslfled  report 


Jisl 


Trans,  of  Qlavnaya  tieoflslcheskaya  Obsarvatorlya 
Lenli«rad.  Tni^y   1963,  no.  142   204  p.  22-31. 

Descriptors:   (*Cloud  cover.  Diurnal  variations).  Atmospheric 
motion.  Heat  transfer.  Moisture,  Measurement,  Climatology, 
Meteorology.  USSR. 

The  greatest  changes  in  cloudiness  (in  114  dally  variation)  are 
observed  in  the  hours  closest  to  sunrise  and  sunset.   In  connec- 
tion with  this,  consideration  of  tbe  synoptic  observation  data  In 
those  periods  which  are  close  to  0700.  and  1900  mean  solar  time 
Is  most  important.   The  greatest  amplitude  of  the  dally  variation 
of  cloudiness  must  be  expected  in  the  mo|ititains  of  Central  Asia. 
For  example,  at  the  Tien  Shan  station  in  July  the  mean  daily 
amplitude  of  the  probability  of  clear  and  overcast  skies  for  the 
lower  clouds  was  about  50%.   On  tbe  basis  of  the  data  examined 
in  the  work  on  the  daily  variation  in  the  mean  cloudiness  and  the 
probability  of  clear  or  overcast  skies  for  Isolated  points ,  it  is 
possible  to  conclude  that  with  existing  methods  of  visual  obser- 
vations, 12  observation  periods  by  mean  polar  time  are  suffi- 
cient for  complete  cUmatological  characterUation  of  cloudiness 
In  the  territory  of  the  USSR.    (Author) 
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AD-600  576  Dlv.   2,  16,  30 

OTS  Price  $1.75 

Norttiwestam  Univ.,  Evanstmi,  IlL  rri-^i/ 

MULTIPLE  DISCROCMAirr  FUNCTIONS. 

Teclmioal  rept.  no.  11 

by  Emlllo  CaaettL  May  64.  CTp 

Contract  Noarl228  $6.  ProJ.  NRS89  146 

Unolaaslfiad  rsport 

Descriptors:  ('Frograianilng  (Compntars),  *»««— iww^  ji^. 
search),  (*Barth,  Sdentiflc  reaearch),  ('Fuactlaoal  analysts, 
Programmiag  (Computars)),  Functions,  Factor  analyaia. 
Statistical  aaalysls.  Instruction  manuals. 

This  report  is  oas  <]<  a  sariaa  of  computer  program  maanals 
ariaing  from  a  oootlBniag  study  ol  oocr^mtar  tf?pl1f>atlffns  la  the 
^tti  and  envlronmsntsl  sdeBoes,  iaotudlBg  gsdogy,  gaograply, 
geophysics,  geochemistry,  and  environmental  eoglaMring.  The 
present  dootunaat  oootains  a  discussioa  at  multtpla  dtacriml- 
nate  fuaotioas  aad  it  provldaa  an  example  o<  oon^mtsr-aldsd 
olawsifloatlon  uaing  such  functions.  Otter  phases  of  oar  cox^ 
rent  classiflcatian  work  deal  with  the  general  pioblam  of  dls- 
oriminate  itarations,  aod  this  work  will  pnMds  tfaa  basis  fbr  a 
subsequent  report. 


AD-600  598  Dlv.  2 

OTS  Price  $2.25 

MinnesoU  Univ.,  Minneapolis.  School  of  Physios. 
ATMOSPHERIC  PHYSICS  RESEARCH. 
Annual  progress  rept. 
Apr  64,    92p 
Contract  Nonr710  22 

Unclassified  report 

Descriptors:  ('Atmosphere,  aolentUlo  research.  Dust, 
Aerosols,  Ions,  DistributlOB,  Measurement,  Instrumentation, 
Physios. 

Measurements  at  the  vartioal  distribution  of  dust  in  the 
atmosphere  suggest  the  presence  of  particulate  matter  in 
sufllcieBt  quantities  to  ^ect  the  Ion  concentration.  A  pro- 
ject was  Iwltlatad  in  September  1962  to  measure  the  total 
amblsnt  aerosol  ooncsntration  in  the  stratosphere  and  the 
associated  sixe  distributian.  Tbe  variatloas  of  atmosphario 
OEone  with  attitude,  tba  seasons,  over  a  period  of  days  and 
even  over  a  period  of  ssvaral  hours  was  studied.  The  data 
Included  in  this  report  was  oolleoted  from  August  1962  to 
September  1963.  Oa  many  of  fits  fii^its  both  ascent  aad 
deaoent  measurements  were  obtained,  thus  permitting  the 
study  cf  osooe  variation  which  may  occiu^  within  the  period 
of  several  hours. 

\ 


AD-600  620  DlT.   S 

OTS  Price  $0.75 

Woods  Bole  Ooeaaogr^iMc  InstitutlOB,  Mass. 
PERFORMANCE  RECORD  OF  MOCMIBD  BUOY  SYSTEMS, 
by  Paul  B.  Stimsco.  Mar  64,  22p  WHOI  Raf64  14 
Contract  Naor3351  00|  ProJ.  NR08S  801 

Unclassified  Tvpaii 

Descriptors:   (*Buoy8,  Mooring),  Velocity,  Measurement, 
Turbulence,  lastruineotBtion,  Failnre,  Life  egq)eotaaoy. 
Theory,  Cordage,  Damage,  Pezformaaoe  (BaglaeerlaR), 
Ocean  currenta. 

From  December,  1960,  to  the  present,  one  hundred  twenty- 
six  Rlohardson-type  buoy  stations  have  bean  set.  The  ra- 
ooveries  and  losses  are  herein  recorded,  and  the  canses  of 
failure  aad  life  expeotanoy  are  treated  la  some  detail.  B  Is 
believed  that  most  of  the  failures  have  been  due  to  blologioal 
attack;  evidence  in  siqiport  of  this  theory  is  presented.  (Author) 
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AD-600  664  Dit.  2 

OTS  Price  $3.50 

lIcOiU  Univ.,  Montreal  (Quebec).  

CONTRIBUTIONS  TO  THE  SEMINABS  ON  THE 
STRATOSPHERE  AND  BffiSOSPHERE  AND  POLAR 
METEOROLOOY  JULY  7-9.  19«3  AT  STANSTEAD  COLLEGE, 
STANSTEAD.  QUEBEC  PROVIDENCE.  CANADA. 
Scientific  rept.  no.  9 

by  F.  K.  Hare.    Jan  63,  242p   AMRG  PM65 
Contiact  AF19  6M  8431.  ProJ.  8628.  Task  862807 
AFCRL  64  197 

Unclaealfied  report 

Descriptors:     (•Symposia.  Aimospbere),  (•Atmosphere, 
Symposia).  (*lleteorology.  Polar  regions).  Upper  atmosphere, 
Stratospbere,  Meteorological  parameters.  Climatology, 
Oeoptaysios.  Csnads.  OaU  processing  systems. 

This  report  contains  extended  summaries  of  all  the  lectures 
presented  at  the  meetings  held  at  Staastead  in  July  1963.   Some 
summarize  work  already  In  print,  and  many  contain  material 
which  has  not  yet  been  published.   The  summaries  range  over 
a  wide  variety  of  topics  Including  polar  micro-climatology, 
automatic  data  processing  and  computer  applications  to 
numerical  weather  prediction,  atmospheric  ozone,  problems 
of  atmospheric  dynamics  and  energy  and  momentum  studies, 
and  atmospheric  tides  and  gravity  waves.  (Author) 


AD-600  670 
OTS  Prtce  I0.7S 


Div.  a 


Institute  of  Geodesy,  Pbotogrammetry  and  Cartography, 

Ohio  State  Univ.  Research  Foundation,  Columbus. 

DEFLECTIONS  OF  THE  VERTICAL  CAUSED  BY 

TOPOGRAPHIC  MASSES  IN  THE  NEAREST  NEIGHBORHOOD 

OF  THE  POINT. 

Scientific  rept.  no.  6 

by  G.  L.  Strang  van  Hees.   Mar  64,  21p 

IGPC39,  OSX7RF1613  6 

Contract  AF19  628  2771.  Pro].  7600.  Task  760002 

AFCRL  64  320  ^ 

I  Unclassified  report 

Descriptors:  (•Geodesies.  Surveying),  Terrain. 
Deflection,  Gravity,  Geophysics. 

As  known,  the  deflections  of  the  vertical  can  be  computed 
by  the  formulas  ot  Venin^  Melnesz.   Although  one  has  to  know 
the  gravity  over  the  whole  earth,  the  Influence  of  the  neairest 
nelguborhood  of  the  computation  point  is  the  greatest.   So,  it 
is  very  Important  that  a  dense  gravity  survey  be  carried  out 
around  the  point.    However,  this  is  not  always  possible, 
especially  In  mountainous  areas.   In  that  case,  it  Is  best  to 
compute  the  Influence  of  the  nearest  neighborhood  from  the 
topography.   In  this  paper  is  investigated  the  order  of 
magnitude  of  the  influence  of  nearby  topography  on  the  de- 
flections of  the  vertical.    The  influence  is  computed  for 
several  points  for  an  area  with  a  radius  of  about  5  km 
around  the  point.   This  shows  that  the  influence  of  the 
nearest  neighborhood  can  reach  considerable  amounts  and 
may  never  be  neglected  in  mountainous  areas.   Further 
formulas  are  derived  for  the  influence  of  the  central  zone 
on  the  deflections,  assuming  that  the  point  lies  on  a  slope. 
In  the  last  chapter  some  models  are  studied  in  order  to  get 
a  more  general  insight  about  the  deflections  caused  by 
topography.    (Author) 


AD-600  671 
OTS  Price  $1.25 


Div.  a 


Institute  of  Geodesy,  Ftwtogrammetry  and  Cartograptqr, 

Ohio  State  Univ.  Research  Foundation,  Columbus. 

ON  THE  ACCimACY  OF  GEOID  HEIGHTS  AND 

DEFLECTIONS  OF  THE  VERTICAL. 

Scientific  rept.  no.  5 

by  E.  Groten  and  H.  Moritz.   Mar  64.  42p 

IGPC38,  06URF1613  5 

Contract  AF19  628  2771,  Pro].  7600,  Task  760002 

AFCRL  J4  ^19 

I  ^  Unclassified  report 
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Descriptors:  (*Geode8lcs,  Gravity),  (*Oravlty, 
Measurement),  Geophyelcs,  Earth,  Geometric  forms. 
Deflection,  Special  functions. 

ilie  ttocuraay  of  the  geold  undulations  and  the  deflecttans 
of  the  vertical,  obtainable  by  means  of  different  idealized 
gravity  nets,  is  Investigated.   The  following  cases  are 
assumed:  one  gravity  station  or  one  gravity  profile  In  every 
1  degree  x  1  degree,  2  degrees  x  2  degrees,  5  degrees  x 
5  degrees,  and  10  degrees  x  10  degrees  blocks.    (Author) 


AD-600  693  DIt.   2 

OTS  Price  $0.S0 

RAND  Corp.,  SanU  Mmdoa,  Calif. 
COMPLETE  SCATTBRINO  PARAMETERS  OF  POLY- 
DISPERSED  HYOaOMBTBiB  IN  THE  WAVELBMQTH  0.1  TO 
WAVBLBNQTH  lOom  RANGE, 
by  D.  DeLrmendJlan.  May  64,  Up  P2914. 

Unols— Ifled  report 

Descriptors:  (*Scattartng,  Clouds),  (^Microwaves, 
Scattering)  Attaouatloa,  Clouds,  Atmospheric  preo^ltation. 
Raindrops,  Hydrometers. 

A  theoretioal  Investigation  to  Introduce  a  reallstio  size 
spectrum  for  the  precipitation  drops,  <TM<iii/«,.g  those  found 
near  the  base  of  a  cloud,  and  to  evaluate  as  exactly  as  p«"iMt^ 
all  the  rational  scattering  parameters  that  ai«  neceasary  iqiuts 
tor  the  formulation  of  the  equivalent  radiatlTB  transfer  problem; 
in  addition  to  the  scattering  and  absorption  coefficients,  these 
parameters  include  polarization  at  any  scattering  angle,  per 
unit  volume  of  space  with  precipitation  aad/or  cloud  Mrttolen. 
(Author) 


AD-600  713  DlT.  t 

OTS  Prtce  $10.10 

Indiana  Univ.,  Bloomlngton. 

VISmUJTY  CONDITIONS  IN  MALAYA. 

Finalrept. 

by  Don  C.  Bennett  and  Richard  D.  Smith.  2S  Mar  63,  122p 

Contract  DA19  129<iml582,  Pro].  7  83  01  000, 

UnclsMifled  report 

Descrtptors:  (*Vl8lbUity,  Malaya),  (malaya.  VlsihUtty), 
(^Atmosphere.  Optical  propertiaa),  CHmatoloBr.  Meteorology. 
Geography. 

Examination  of  visibility  oonditlona  in  Malaya,  iaotaidlng  an 
analysis  of  fre<piency  of  visibility  for  dlstsBoe  categories  by 
month  and  day.  Regional  pattern  established.   Factors  inhib- 
iting vislbUlty  in  Malaya  exam'joed.  (Author) 


AD-600  758 
OTS  Prtce  $1.50 


DiT.   2.28 


Raytheon  Co.,  Norwood.  Mass. 

INVESTIGATIONS  OF  ELECTRICAL  CHARACTERISTICS  OF 

ROCK  MEDIUM  IN  NORTHERN  NEW  YORK  STATE. 

Scientific  rept.  no.  3, 

by  Carson  K.  H.  Tsao.   Jan  64.   55p 

Contract  AF19  628  2362.  Pro].  4600,  Task  460008 

AFCRL   64  99 

Unolasalfled  report 

Descrtptors:   (•Gec^fayslcs.  New  York),  (♦New  York, 
Geophysics),  (*Llthospbere.  Electrical  properties).  Well 
log^ng,  Rook  (Geology),  Electrical  conductance.  Measurement. 
Antennas,  Electromagnetic  waves.  Propagation. 

Measurements  were  made  in  drill  holes  located  In  several 
areas  in  northeastern  New  Yortc  State  to  determine  the  con- 
ductivity of  ttie  rook  media  surrounding  the  drill  holes.   Con- 
(hictivitles  in  the  drill  holes  were  deduced  from  the  quarter- 
wave  resonance  frequencies  of  Inmilated  monopole  antennas. 
Conductivity  profiles  in  the  boles  were  obtained  from  the  iqmt 
conductances  of  electrically  alttrt  ban  dlpolee.   At  Minevilla, 
New  York,  transmission  tests  over  a  1-mlle  path  were  made 
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I  two  drill  holes.  Propagitloa  of  aiiuls  ii«re  attrtbuled 
to  the  path  throu^  the  rook  as  opposed  to  ttat  tbroofh  Uw  air. 
The  average  attenuation  and  phase  ocnstaat*  of  the  zook  asdium 
along  the  path  wsre  obtained  tram  tite  mea««rad  mntHal  la- 
psdanoes  bstwesn  aatsnnas  plaoed  in  Oe  two  holes.  The  bulk 
cottinotivity  betwMB  the  boles  was  deduoad  trom  these  msasuz*- 
menta.  In  the  New  York  tests,  the  ocoductNity  appeared  to  be 
about  one  order  of  magnitiitle  leaa  than  that  deduoed  tor  Cum 
Cod.  (AI>-407  840.  AD-430  719)  with  oonsefMnt  dsoreassd  ex-     > 
ponential  damping  loss  tor  a  given  trequsoM  or  higher  fraqoaaoy 
tor  the  same  loaa.  (Author) 


AD-600  786 
OTS  Prtoe  $1.00 
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Forei^  Tech.  IMt..  Air  Force  Systems  Cemmand.  Wrijdit- 

Pattorson  AFB,  OUo. 

GBODIMKTER  SW-1  AND  THE  RESULT^  pF  ITS  PROVINO 

TESTS. 

by  V.  A.  VaUohkD.  28  Apr  64,  35p 

FTD  TT6S  1164.  TT  64  117S6 

'Unclassified  report 

Utaadltad  rough  draft  trana.  of  bvestlya  Vysshikh  Uchefanykh 
ZaTedanii.  Geodexiya  1  Asrototos'emka  (USSR)  196T.  no.  2. 
p.  87-64. 

Descriptors:  (♦Qirtioal  instruments.  Oeodeslos),  (•Geodesies, 
Optical  iastrumMtto),  Dtstanoe-measurtng  equipment, 
Opttos,  Radar,  Operation.  Deslpi.  Tests.  USSR. 

The  dssortbsd  geodimetor  dlfbrs  in  comparison  with  other 
gsorti  meters  by:   (1)   a  damodnlating  Kerr  osll  in  the  receiving 
tabs.  (2)  a  amooth  variation  of  frequency  ns«e.  and  (3)  a 
Jumplike  phaae  shift  of  light  modulation  thn>(«h  180  degrees. 
The  fsodifflstor  has  the  toUowing parts:  (1)  a  traraixxidsr  with 
opttoal  tabes  and  an  alternating  and  direct  polarixl^  volti^e 
generator;  (2)  a  power  pack  for  the  gaodLoMter:  (3)  batteries 
and  a  field  electric  power  statloB  tor  their  ehargt^  (4)  a 
fratftuiuy  mater  tor  the  determination  of  fnaquanoiea  ifaHitg 
obserratlanat  (5)  a  standard-frequency  reoaivert  and  (6)  a  para> 
sltlc  rsflsctor.  Ths  derioe  may  be  aet  up  bn  a  stand  or  a 
small  geodsato  si^ul  table.. 

AD-600  800  Div.  2,  SO 

OTS  Pzlos  $0.50 

Fbreiffi  Tech.  DIt.,  Air  Force  Systems  Odtomaad,  Wright- 
Patterson  AFB,  Obto. 

CURRENT  STATE  OF  FOREIGN  OPTICAI«  DI8TANCB- 
riNDBR  TECHNOLOGY, 
by  V.  P.  VaaU'ev.  27  Apr  64, 16p 
FTD  TT64  182.  TT  64  11666 

laaslflad  report 

Utasditsd  roogh  draft  trans,  of  Izrastlya  Vjnahikh  Uchelaykh 
Zaredenll.  Oaodasfya  1  Aerototos'aoika  (UaSR)  1967.  no.  2, 
p.  73—61.  1 1 

Descriptors:  (*Distanoe-measuriag  equlpnent,  Rai^  find- 
ing), (•Optical  equipment.  Range  finding,  (*Range  finding, 
Dlstanoe-measurtng  equipment).  Kerr  cells.  USSR.  Oeodeslos. 

AD-600  801  DtT.  2,26 

OTS  Prtoe  $0.60 

Tonif^  Tech.  DIt..  Air  Foroe  Systams  Coaunand,  Wrtght- 

Pattersoa  AFB.  Ofato. 

THEORY  OF  REOULATABLE  DIRECTKWiAL  RECEPTION 

(RNP). 

by  S.  A.  Nakhamkln.   29  Apr  64,  lOp 

FTD  TT64  197  TT   64  11660 

Unclassified  report 

Uhsdltad  roogh  draft  trans,  of  Voprosy  Dlaamloheekol  Teorll 
R«q>rastraMalya  HelsmiohsslrlMi  Vote  (UaSB)  1962,  no.  6. 
p.  181-18*.  11 

Descriptors:  (*8slsmology.  Wave  transmission),  (*Dlrectica 
flndinc.  aeismic  wavea).  Frequency,  Velocity,  Equations. 
Mathsmatteal  analysis,  Thsozy,  USSR,  O^apfaystos. 
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The  theory  of  the  regulatable  directiooal  (RNP)  method, 
which  was  derelcpsd  at  the  setsmlo  laboratory  of  MINKh. 
waa  ftirther  dsrekiiwd  on  the  baae  of  the  fntpiaacy  theory  of 
til^alB.  As  a  result  it  is  posslbte  to  synthesixe  RNP  systems 
by  dstermlnlng  in  ths  best  way  the  necessary  parameters. 
Fozmulaa  are  dertTSd  tor  the  rssolitfion  of  ths  RNP  Method. 
The  absence  of  interference  of  the  «iinrH^y|tt  ineraawBto,  in 
ttie  toim  of  which  wsTes  are  recorded  m  0»  summing  tape, 
is  a  necessary  ocaditioa  tor  conplate  resolutton  of  two  wares 
by  the  RNP  method.  Bete  tetoroplatian  (rf  summartxed  recoid- 
toga  by  their  ampUtodevte  the  interval  between  the  postttoas 
of  oophaae  summation  of  supeiposed  waves  mast  ensure  that 
at  least  one  summartxed  reoordli^  with  xero  anqdltode  iaoir^' 
mente  tor  both  waves  elm  be  obtained.  T 


AD-600  819 
OTS  Price  $1.50 


Div.   2 


r£;  .^O'i 


Atmoepbertc  Research  and  Development  Corp.,  KaMas  City, 

Mo. 

TROPOPAUSE  PENETRATIONS  BY  CUMULONIMBUS 

CLOUDS. 

Scientific  rept.  1 

by  Howard  H.  Hanks,  Jr..  Michael  J.  Long,  and  R.  0.  Beebe. 

Feb  64.   54p 

Contract  AF19  628  2454,  Pro].  8624,  Task  862402 

AFCRL  64  111 

Unclassified  report 

Descrtptors:  (*CumulonlmbnB  clouds,  Tropopause),  (*Trop- 
opause.  Cumulonimbus  clouds),  Climatology,  AtnuspUere, 
Thunderstorms,  Penetration,  Meteorology. 

This  report  presente  a  2  1/2  year  climatology  of  penetrations 
of  the  tropopause  at  9  stations  in  the  United  SUtes.   WSR-57 
radar  data  for  1961-1963  are  summarized  by  geographical 
area,  by  months,  and  on  a  diurnal  basis.   The  main  summary  is 
for  penetrations  greater  than  5,o00  and  10,000  feet.   Conclu- 
sions are  that  penetrations  of  the  tropopause  occur  (1)  near 
the  time  of  maximum  thunderstorm  activity,  (2)  mostly  In  the 
summer,  (3)  in  the  areas  of  greatest  severe  thunderstorm 
activity:  (4)  there  was  no  simple  relationship  found  between 
tropopause  penetrations  and  the  uumber  of  thunderstorms; 
and  (5)  ihere  was  no  useful  relationship  found  between  tropo- 
'.jiause  height  and  the  extent  of  ihe  tropopause  penetrations. 
(Author) 


AD-600  828 
OTS  Price  $2.50 


Div.   2,  30 


Gulf  Coast  Research  Lab.,  Ocean  Sprli^.  Miss. 
SURFACE  CIRCULATION  IN  NORTHEASTERN  GULF  OF 
MEXICO. 

Technical  rept.  no.  1,  Sep  60-Oct  62 
by  Klrby  L.  Drennan.   1  Dec  63,   116p    .  , 

Contracts  Nonr3198  00  and  Nonr3198  01,   Proj.  NR083  lj|8. 

Unclassified  report  ■ 

Descriptors:   (*Ooean  currento,  Mexico  gulf),  (*MexIco 
gulf.  Ocean  currents).  (*Oceanology,  Mexico  gulf).  Wind, 
Rivers,  Temperature,  Salinity,  Oceans,  Surface  properties, 
Oceanographlc  equipment,  Ooeanographlc  data,  Mape. 

The  general  features  of  the  surface  circulation  in  the  north- 
eastern Gulf  are  presented  from  an  analysis  of  surface  deiMlty 
distribution  and  an  extensive  drift  bottle  study.   ResultefSof  drift 
bottle  study  u«  based  on  6,400  recoveries.   Twenty  cruises 
were  conducted  In  the  regions  east  and  south  of  the  Mississippi 
Delta,  during  the  period  September  1960-October  1962.   Data 
obtained  at  tUs  time  ladtoate  a  surface  flow  of  approximately 
0.7  kt.  to  the  east  and  norOieast  during  March-June.   Hjrdraulic 
heads  formed  by  discharge  from  eastern  Passes  extend  ^onte 
vO-90  miles  seaward.   Convergence  lines  associated  with  strong 
density  gnuUente  are  commonly  found  along  southern  boundary 
of  these  areas.  Surface  circulation  for  the  area  Is  depicted  aa 
follows:  An  eastward  flow  duruig  spring  and  early  summer, 
which  diverges  Into  northeast  and  southeast  flow  at  varlng  dis- 
tances east  of  the  Delta  depending  on  local  winds  and  river 
discharge;  a  southwest  flow  over  continental  shelf  during  late 
summer  and  faU,  which  appears  to  continue  westward  and  Into 
southwestern  Gulf.   The  existence  of  the  southeast  flowii«  loop 
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current  also  is  indicated  In  the  offshore  region  southeast  of  the 
Delta  at  this  tl^ne.   Flow  during  winter  months  is  to  the  south- 
east and  appears  to  be  a  result  of  the  northward  migration  of 
the  loop  eurrmit.  (Author) 

AD-600  8M  OtT.  a.  15,  30 

OTS  Pilo*  10.75 


lilohlgaD  State  Untr.,  But : 

A  SDfPLIFIEO  MOOBL  FOR  THE  FORMATION. 

MOVBMEMT,  AND  DISSIPATION  OF  FAIR  WBATHSR 

CUMULUS  CLOUDS. 

SdeotilUi  repC  no.  1 

bgr  Martin  Foot   29  May  S4,  22pMSU  RMllS 

Contraot  AFl*  628  S65.  Pro).  8524,  Taak  862402 

AFCRL  64  ai8 

UnelsMlfled  report 

Descriptors:     (♦Mathwmatloal  modtis.  Cumulus  clouds), 
(•Cumulus  clouds.  Mathematical  models),  (*Meteorologlcal 
parameters,  Mathematioal  models).  Cloud  oorer,  Stooltastlo 
pzooesses.  Differential  equations.  Probability. 

A  stoohastlo  noML  for  tlw  temporal  evolution  of  tbfo  ood- 
trlbntlao  to  cloud  oorer  by  fair  weather  oumnll  is  presented. 
A  differential  equation  Is  obtained  Ibr  a  probabUltjr  generating 
*w«^<M.   Tlie  general  solution  of  tiie  diffsrentlal  eqoatlan  is 
obtained  and  this  Is  used  to  obtain  the  probability  generating 
function  for  the  number  of  clouds  at  time  t  given  the  number 
at  time  O.   It  Is  noted  that  the  real  Interest  is  in  the  Joint 
probability  generating  Amotion  for  the  numbers  of  clouds 
at  times  t  sub  l,...,t  sub  n  given  tliat  at  time  O  there  are  no 
clouds.   The  methods  of  obtaining  tfals  joint  probability 
geDerating  function  is  ewunplifled  liy^^  solution  for  the 
case  n»2.  A  Mithematioal  Appendix  at  the  end  of  tUs  report 
carries  out  certain  of  the  derivations  in  greater  detail.   The 
definition  and  some  properties  of  proliablllty  generating  fimo- 
tions  are  also  Included  there. 


AD-600  878  DIt. 

OTS  Price  10.50 


.^  Ht^j\  rrni  i»«*»rJ*fi 


Lunar  and  Flanetazy  Lao.,  Dhlv.  of  Arizona,  Tucson. 
INVESTIQATION  OF  O  AND  B  SPECTRA  OF  STABS, 
by  B.  M.  Mlddlehurst.  IJUn  64,  4p 
Oram  Noor (0)00029  64,  Pro].  NR046  803 

UbclasslflMd  report 

Descriptors:   (•Stars,  Spectroscopy),  ('Astrophysics. 
Stars),  Optical  properties.  Astronomy. 


r:Xl*lBl 


3.   CHEMICAL  WARFARE 
EQUIPMENT  AND  MATERIALS 


AD-600  836  Div.  2,  30 

OTS  Price  $2.25 

Technical  Operations,  Inc.,  Burlington,  Mass. 

PROTOTYPE  DEVELOPMENT  FOR  METEOROLOGICAL 

INSTRUMENTS. 

Final  rept. 

by  Calvin  Y.  Sing,  Brian  J.  Thompson  and  Anthony  F.  Souza. 

13  Jan  64,  83p   TO  B63  99 

Contract  AF  19  604  6661,  Pro).  7605,  Taslt  760501 

AFCRL  64  92 

Unclassified  report 

Descriptors:     (*Meteorologlcal  Instruments,  Design), 
Meteorological  parameters.  Measurement,  Raindrops, 
Spectrum  onalyzers.  Hygrometers,  Lasers,  Feasibility 
studies.         , 

Tliree  types  of  instruments  have  been  designed,  fabricated, 
and  tested  for  measuring  various  meteorological  parameters: 
1.  A  raindrop  spectrometer  using  the  principle  of  right-angle 
scattering  of  light  is  capable  of  resolving  raindrops  0.2  mm  to 
5  mm  diameter  to  witliin  a  precision  of  ±  10%  wtiile  maintain- 
ing a  counting  rate  of  at  least  100  drops  per  second.   It  has 
been  designed  to  fit  within  the  envelope  of  an  external  wing  tank 
for  the  C-130  type  aircraft.   2.  A  liquid-water-content  meter 
that  uses  a  capillary  collector  head  for  collecting  the  water  was 
completely  automated  for  unattended  operation  in  the  field. 
This  instrument  was  fully  tested  at  the  AFCRL  Fog  Field  Site 
at  Otis  Air  Force  Base,  Massachusetts,  during  the  period  from 
July  through  September  of  1963.   3.  A  droplet  dlsdrometer 
iiHH«twg  the  coherent  light  avallalde  from  an  optical  maser 
(laser)  to  illuminate  the  water  droplets  in  fog  was  develop>ed  to 
determine  the  size  and  distribution  of  the  particles.   The  light 
illuminating  these  droplets  was  diffracted  into  rings,  which 
were  photographed.   The  size  and  distribution  of  the  droplets 
were  then  determined  from  these  ring  patterns  on  the  film. 
This  Instrument  was  also  tested  at  the  AFCRL  field  site. 
(Author) 
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AD-600  061  DlT.  3.  4 

OTS  Price  $1.75 

Melpar,  Inc.,  Falls  Church,  Va. 

STUDY  OF  CHEMICAL  AGENT  DECONTAMINATION 

SYSTEMS  FOR  MULTIPURPOSE  USE. 

Bimonthly  progress  rept.  no.  5,  17  Feb-20  Apr  64 

by  Z.  Oser,  S.  Prels.  F.  A,  Serafln,  J.  L.  Poling,  and 

H.  E.  PodaU.   May  64.  64p 

Contract  DAIB  108AMC203A 

Unclassified  report 

Descriptors:  (*Chemloal  warfare  agents.  Oxidation). 
(*Chemlcal  warfare  agents,  Deoontanrinatlon),  (*G  agents. 
Oxidation),  Reaction  kinetics.  Antioxidants,  Catalysts, 
Carbon  tetrachloride.  Phenyl  radicals.  Iron  compounds, 
Benzoates,  Organic  phosphorus  compounds,  Benzaldehydee, 
Nltrlles,  Alkenes.  N-beterooyoUc  compounds,  Pfathalocyantates. 

Competitive  hydrogen  transfer  studies  were  conducted  for 
methyl  benzoate.  dllsopropyl  methyl  phosphonate  (DIMP),  GB, 
GF  and  HD  vs.  carbon  tetrachloride  in  each  case  employing 
phenylazotriphenylmethane  (PAT)  as  a  source  of  phenyl 
radicals.  The  cooxidatlon  of  GB  with  benzaldehyde,  and  of  GF 
with  2,  2-azobis  (Isobotyronltrlle)  (AIBN),  indene,  and  with 
cyclooctene  was  investigated  at  25  C.  The  kinetics  of  the 
autoxldation  of  GF  in  the  presence  of  Co(n)  catalyst  at  75  to 
135  C  were  investigated.   In  addition,  the  autoxldation  rteotlon 
was  investigated  in  the  absence  of  catalyst  and  in  tlte  presence 
of  varying  quantities  of  catalyst.   The  effect  of  2,6-dl-tert- 
buty^henol  (DTBP)  as  an  inhibitor  was  investigated.   The 
autoxldation  of  HD  In  the  absence  and  In  the  presence  d  Co<II) 
catalyst  at  105  C  was  examined.   The  use  ot  ferrous  pbthalo- 
cyanlne  as  a  heterogeneous  catalyst  for  the  autoxldation  of  GF 
at  25  C  was  examined.   The  residts  obtained  are  compared  with 
those  reported  for  the  aiito«trtation  of  carboxyllc  esters. 
(Author) 


4.   CHE14ISTRY 


AD-600  063  DlT.  4, 14 

OTS  Price  $1.00 

Notre  Darn*  UdIt.,  Ind. 

SYNTHESIS  AND  EVALUATION  OF  POLT||BB8  WITH 

SPECIAL  PROPERTIES. 

Summary  rept. 

tagr  O.  F.  D'Alallo,  R.  C.  Evers,  T.  Detanar^  pmd  T.  Hoffend. 

UMaT64.36» 

;  OAll  oaaAMCiesA 

Uaolasslftod  rsport 

Desortptors:  (*Polymcrs,  Synthesis  (Cbsialstry)),  (•Aoryllo 
resins.  Synthesis  (Cbsmlstry)),  (^AlkynM,  Pollers), 
Polymerization,  Bromides,  OrgaaoboranM,  AdheslTas, 
Fuels,  Neutron  absorbers. 

The  previously  unknown  monomerlo  l-aoryloxy-2-butyne  and 
l-nMthBoryloxy-2-butyne  were  synthesized*  Other  potential 
monomers  of  related  structure,  propargyl  acetate,  propargyl 
aoiylste,  propargyl  mathaorylate,  l-aorylMcy-3tautyiM, 
S-aoryk»y-3butyne,  and  l-dleUiylamlno-4^aoryloxy-S- 
butyne,  were  also  prepared.  The  monomers  l-aoryIoxy-2- 
tautyne  and  l-methsoryloxy-3-butyne  were  shown  to  form 
orossUnked  polymers  with  radical  and  catlonlc  initiators. 
linear,  unorossUnked  polymers  were  prepared  from  these 
two  monomers  with  anionic  Initiators  such  as  sodium  and 
butyl  Uthiimu  These  linear  polymers  were  shown  to  contain 
tree  aoetyleaio  groiq>s  which  oould  undergo  post  reaotioas  (1) 
with  bromine  to  give  a  dlbromide  derivatlTe,  (2)  with  deoabo- 
raae  to  give  k  oarborane,  and  (3)  to  underfe  erosslinklng  as  a 
poet  rosotion.  In  contrast,  the  butyne  modoners  whl&h  con- 
taiaod  a  terminal  aootylenlc  hydrogen  wer#  found  to  products 
ct  UDdetormtned  structure.  The  thermal  wd  radloal-cross- 
UakiBg  cf  the  linear  polymers  Indicate  theiy  potential  use  as 
tlieriiwMtliig  adhaslves  while  the  post-brmulnated  polymers 
Buy  be  ussAtl  for  their  self-extinguishing  properties.  The 
polymeric  oarboranes  may  find  utility  as  misls  and  as 
aoutroo-ospture  media.  (Author) 


AD-600  071  DlT.  4,85 

OTS  Prioe  $1.00 

Tlworetioal  Chemistry  Inst.,  Univ.  of  Wlsb^ln,  Madison. 
QUANTUM  CORRECTIONS  TO  THE  TRANSPORT  CROSS- 
SECTIONS 

tajr  Herbert  T.  Wood  and  C.  F.  Curtlss.  3^  Mar  64,   3^1 
WISTCI34A 

Unclassified  rqitort 


Descriptors:   (^Quantum  mechanics.  Kioatic  theory), 
(*Molecular  properties,  Transport  properties).  Particles. 
Perturbation  theory.  Phase  shifts.  Serief  ^  Dlilerei^al 
equations.  Integral  equatloos. 


By  a  method  developed  earlier,  the  second  quantum  correction 
to  the  phase  shift  in  a  oollislon  between  particles  with 
spherically  symmetric  potentials  Is  obtained.  This  expression, 
•long  with  the  classical  limit  and  the  first  quantum  correction 
developed  earlier,  is  used  to  obtain  the  classical  limit  and  the 
fU>st  and  second  quantum  coirectlons  to  the  cross- sections 
0(1)  and  Q(2).   In  these  expressions  the  potential  function  is  not 
restricted  to  monotonlc  functions;  the  results  i^iply  to  a 
poteiltlal  with  an  attractive  minimum.  (Author) 


AD-600  072 
OTS  Price  $0.50 


Dlv.  4.  25 


Theoretical  Chemistry  Inst..  Univ.  of  Wudoosln,  MadlsoD. 
STATISTICAL  MECHANICS  AND  IRREVERSIBILITY. 
bgr  Frank  C.  Andrews.   20  Feb  64,  20p,  W|$  TCI38 
OrMt  NSF-a20725 

Unclassified  report 


CHEMISTRY  -  Division  4 


Descriptors:  (•Statistical  mechanics,  Irreversible  proc- 
esses), (*Irreverslble  processes.  Statistical  mechanics). 
(*Tbermo(iynamlcs,  Statistical  mechanics).  Molecules, 
Kinetic  theory.  Entropy,  Quantum  statistics,  Statistical 
functions.  Integral  equations.  Probability. 

The  problem  of  obtaining  irreversible  evolution  equations  in 
statistical  mechanics  from  reversible  equations  of  motion  is 
discussed.   The  sense  in  which  mechanics  gives  rise  to 
irreversibility  is  considered  to  rest  on  a  clear  understanding 
of  the  problem  statistical  mechanics  attempts  to  solve.   A  dis- 
cusston  of  the  mechanical  view  of  the  second  law  of  thermo- 
dynamics is  also  given.    (Author) 


AD-600  073  DlT.  4.  25 

OTS  Price  $0.50 

Theoretical  Chemistry  Inst.,  UnlT.  of  Wisoonsin,  Madison. 
NOTE  ON  A  PAPER  BY  SUEPCEVICH  AND  FINN. 
by  Frank  C.  Andrews.   15  Apr  64,  l(>p,  WIS  TCI42 
Grant  NSF-G2072S 

Uaolasslfled  report 

Descriptors:  (*Tharmodynamics,  Equations  of  state). 
(^Irrererslble  processes,  Tbermodynamios).  Entropy, 
Functions,  Bquatlans,  RsTiews. 

A  rsoent  pi^er  Iqr  SUapcevtoh  and  Finn  (Ind.  Eng.  Chenu  Fund, 
^uul.  2:249.  ;963)  olaims  to  derive  the  basic  equations  of 
irrerersible  tbermodynamios.  in  particular  the  reciprocal 
relations,  from  fundamental  maorosoopio  principles.  This 
paper  is  analysed  and  shown  to  oontain  simply  a  truism. 
(Author) 
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AD-600  080  DlT.  4,  25 

OTS  Price  $3.00 

Maasaotausetta  Inst,  of  Tech.,  Cambridge. 

SEMICONDUCTOR  CATALYSIS:   SIMULTANEOUS 

MEASUREMENT  OF  KINETICS  AND  SURFACE  ELECTRICAL 

PROPERTIES. 

Tedmioal  rapt.  no.  1 

by  Robert  P.  Merrill  and  Raymond  F.  Baddour.   15  May  64, 

163p 

Contraot  Nonr39«S  04,  Pro}.  NB051 448 

Unclassified  report 

Descriptors:   (*CataIysis,  Semiconductors), 
(•Semioonduotors,  Catalysis),  Bthanols,  Germanium, 
Surface  properties.  Electrical  properties,  RecomUnatloB 
reacttons.  Decomposition,  Reaction  klnstios. 

Theoretically  and  experimentally  the  relationship  between  the 
suriace  electrical  properties  of  a  semiconductor  catalyst  and 
Ite  catalytic  activl^  was  explored.   A  program  was  proposed  for 
the  measuremsnt  of  surface  oonductlTity  ukI  reoomWnatlon 
Tslooity  on  germanium  simultaneously  with  the  measurement  of 
reaotion  klnettos  of  the  deoompositlon  of  ethanoL  The  equip- 
ment to  oarry  out  these  maasuremente  included  a  sjrstem  to 
operate  a  uniqoa  radio-Crequeooy  masa  speotrometer,  which  waa 
used  to  analyse  the  dooomiKtaitioD  produoto.  Key  eapcolmonte  to 
demonstrate  the  fadUty  of  the  dealgn,  innhirtlng  measuramanta 
of  ethanol  decomposition  on  Tscuum  oleavad  germanium  and 
surface  elaotrioal  propertlea  of  etobed  germanium  wafara  were 
made.  In  the  klnatio  experimente  it  waa  found  that  the  oatalyste 
produoad  by  Tsouum  oUavage  are  much  more  aotlTe  than 
oatalyste  produoad  by  crushing  in  air  and  subsequent  reduction 
In  hydrogen,  though  the  aotlTation  anergloa  are  aimilar.  Treat- 
ing the  TSOuum  omsbsd  catalyst  with  hydrogen  lowers  both  ths 
aotlTatian  anargy  and  the  rate.  Evidence  la  preaented  for  the 
poaaible  formation  of  a  germanium  hydride  on  the  clean  aur- 
faoea  and  the  formation  of  afp  n^-hydrogen  oomplax  on  alr- 
orushsd  oatalsrste.  '^ 


Division  4  -  CHEMISTRY 


AD-600  085  Ut.   4«  14 

OTS  Prlc«  10.50 

Badstone  Scientlflc  Information  Center,  RadBtoae  Arsenal, 

AU. 

STUDIES  IN  THE  FIELD  OF  COORDINATION  CHAIN 

POLYMERS  Vn.   COORDINATION  POLYMERS  BASED  ON 

QUINIZARIN  AND  4,  4'-BIS-(ACETOACETYL)-DIPHENYL 

ETHER. 

by  V.  V.  Korshak.  S.  V.  VlxiogradOTa,  and  D.  T.  Moroaora. 

22  Apr  64,   1^ 

BSIC    l«8i    TT   64-11643 

Uaolaaslfled  report 

Trans,  of  Vysokomolekulamjre  Soedinenlya  (USSR)  1961. 
▼.  3.  no.  10,  p.  1500-1508. 

Descriptors:   (*Metalorganlc  compounds.  Polymers) 
(^Complex  compounds.  Polymers),  Oiphenyl,  Ethers, 
PolycycUc  compounds,  Qulnones,  Alcholols,  Zinc  compounds. 
Copper  compounds.  Manganese  compounds.  Nickel  con^xNuds, 
Cobelt  compounds.  Magnesium  compounds.  Calcium 
con^Munds,  Cadmium  compounds.  Beryllium  sompounds. 
Synthesis  (Ctaem'jstry). 

I  i  Polymetalllc  derlratlTes  based  on  qulnlzarln  or  (filnlzarln  and 

'  \  4,4'-bls-(acetoaoetyl)-pfaenyl  ether  and  the  following  metals:* 

!  zinc,  copper,  manganese,  nickel,  cobalt,  magnesium,  calcium, 

:i  cadmium,  and  beryllium,  were  synthesized  and  Investigated. 

i  (Author) 


AD-600  114  Dly.  4.  25 

OTS  Price  $0.50 

Theoretical  Chemistry  Inst.,  Univ.  of  Wisconsin.  Madison. 

UPPER  AND  LOWER  BOUNDS  FOR  RAYLEIGH-SCHRO- 

DDJGER  PERTURBATION  ENERGIES.  \ 

by  Kenneth  M.  Sando  and  J.  O.  Hirschfelder.   26  Feb  64, 

20p  WISTC139 

Contract  AF33  657  7311,  qrant  NbG275  62 

Unclassified  rqiort 


/ 


Descriptors:   (*Perturbatlon  theory.  Atomic  energy  leTels). 
(*^antum  mechafUcs,  Perturbation  theory).  Field  theory. 
Special  functions.  Differential  equations.  Electrostatios. 

Variational  principles  for  upper  and  lower  bounds  to  all  eren 
order  Raylelgh-Schrodlnger  perturbation  energies  are  given. 
The  upper  bound  for  the  second  order  energy  is  Just  the  Hyl- 
leraas  principle  and  the  upper  bounds  for  energies  throu^ 
12th  order  are  the  sam?  as  those  used  by  Knlgfat  and  Scherr. 
The  general  upper  bound  principle  for  the  (2n)th  order  energy 
Is  equivalent  to  the  variational  principle  obtained  by 
Sinanoglu  for  the  n-th  order  wave  function,  but  our  principle 
gives  tl>e  exact  (2n)th  order -energy  when  the  trial  wave  function 
is  exact.   The  lower  bounds  for  the  even  order  energies  are 
generalizations  of  the  lower  bound  obtained  by  Prager  and 
Hirschfelder  for  the  second  order.  (Author) 


AD-600  153  DlT.  4 

Ofs  Price  $1.50 


4 


V 


arametrics.  Inc.,  Waltham,  Mass. 
DETECTION  OF  HYDROGEN  ABOARD  AEROSPACE  FLIGHT 
^mCLES. 

Technical  documentary  rept.  1  Jan-31  Dec  63 
Vy  O.  Cuocfalara,  T.  Dona^nie,  and  D.  Chleok. 
'ipr  64,  S7p 

Contract  AF33  657  8916,  Pro].  6075,  Task  607508 
APL  TDR64  51 

Unclassified  report 

Descriptors:  (•Hydrogen,  Chemical  analysis),  (*Closed 
ecologicai  systems.  Hydrogen),  Vapors,  Aluminum 
compounds.  Oxides,  Dioxides,  Platinum  compounds.  Krypton, 
Radioactive  Isotopes.  Lif^  support.  Exchange  reactions. 
Aerospace  crafL 


A  «letalleri  Investigation  to  determine  the  applloaUUty  <tf  nuUo^ 
chemical  exchange  techniques,  using  'Kryptonatae',  as  a  ^ 

system  for  detecting  hydrogen  vapor  ooncantrations  of  1%  or 
less,  aboard  aerospace  flight  vehicles,  was  conducted.   The 
optimum  host  material  was  found  to  be  a  50-50  mixture  of 
aluminum  oxide  and  kryptonated  platinom  dioxide.   This 
mixture  can  detect  hydrogen  In  ooncentratiaiis  less  than  1% 
with  a  response  time  of  less  than  0.5  seconds.   An  experimen- 
tal model  demonstrating  the  feasibility  and  applicability  at  the 
kryptonato  detection  system  was  constructed.   (Author) 


AD-600  165  DlT.   4,  26 

OTS  Price  $1.25 


1 


UppMU  Univ.  (Swwlen). 

BASIC  CONCEPTS  IN  THE  ELECTRONIC  SPECTRA  OF 

POLYATOMIC  MOLECULES. 

Technical  note  no.  101 

by  Sadhan  Basu.  1  Jun  63,  47p 

Contract  AF61  052  351 

ARL63  248 

UBClassiflad  report 

Descriptors:  (*Molecular  spectroscopy.  Polyatomic 
molecules).  ('Polyatomic  molecules.  Molecular  speotro- 
>copy)>  (%iuantum  mechanics.  Molecular  spectroscopy). 
Electrons,  EmJsslvity,  Spectra  (Visible  and  ultraviolet). 
Absorption  spectrum.  Field  theory,  Electron  transltlona. 
Selection  rules.  Benzene,  Molecular  structure.  Theory. 

The  theory  of  electronic  spectra  is  reviewed.   (Author) 

AD-600  166  Dlv.   4,  26 

OTS  Price  $0.75 

Uppsala  Univ.  (Sweden). 

THE  DIRECT  DETERMINATION  OF  NATURAL  ORBIT AL8 

AND  NATURAL  EXPANSION  COEFFICIENTS  OF  MANY 

ELECTRON  WAVE  FUNCTIONS.  L  NATURAL  ORBITALS  Of 

THE  GEMINAL  PRODUCT  APPROXIM.\TION. 

Scientific  rept.  no.  7 

fay  Werner  Kutzelnlgg.    1  Jan  64,  23p 

Contract  AF61  052  701 

ARL64  99 

Unclassified  report 

Descriptors:  ('Atomic  orfaltals.  Field  theory),  (^Quantum 
mechanics.  Atomic  orfaltals).  Electrons,  Special  functions 
(Mjitbematlcal).  Integral  equations.  Partial  dlflerential 
equations.  Numerical  analysis.  Iterative  methods. 

The  i4>proxlmation  of  a  many  particle  wave  function  as  an 
antisymmetrlzed  product  of  strongly  orthogonal  geminals 
(APSG)  (gemlnal  means  two  electron  function)  is  anallsed  in 
terms  of  its  natural  expansion.   APSG  wave  functions  have 
very  simple  and  interesting  properties.   The  'generating  spin 
geminals'  (GSG)  are  automatioally  natural  spin  geminals 
(NSG)  of  the  system  with  occiq>atloii  munber  1  (in  the  Lowdln 
normalization);  1  is  the  i^iper  bound  for  the  eigenvalues  at  tlw 
2  particle  density  matrix  for  wave  ftinotlons  at  this  type.   The 
natural  spin  orfaltals  'NSO>  of  the  OSG  are  automatically  NSO 
of  the  total  wave  function  and  of  aU  the  NSG.  A  generalised 
'paired  orbital  function'  Is  defined  in  tetms  of  Ite  natural 
ejqjanslon.  It  contains  the  APSG  type  as  well  as  the  Bardeen- 
Cooper-Schriaffer  (BCS)-fUnctlon8  as  special  cases.  Integro- 
dlfferential  equations  determining  the  NSO  and  their  e]q>ansioo 
coeffloiente  for  an  APSG  function  are  derived  for  the  special 
case  at  a  singlet  state  by  minimizing  the  total  ialeotronic 
energy.  An  Iterative  resolution  procedure  is  proposed. 
(Author) 


AD-600  180  DlT.   4  '      ' 

OTS  Price  $0.50 

Bedstone  Scientific  Inform«tioa  Center,  Redstone  Arsenal, 

Ala. 

STUDIES  ON  ISONITROSOKETONBS. 

by  S.  Cusmano-  and  T.  Tlberlo.  22  >^  64.  1^ 

RSK;  167,  TT  64  11644 

Unclaseifled  report 
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tnam,  at  Oauatta  Cblmioa  ttalUna,  1981,  V,  81,  p.  106-116. 

DMoMptont  CAoeto— ■,  Conrleasatlon  reMtloas),  ('Furans, 
Coodeosatioa  reeottone).  Organio  nitrogen  (JompouDds, 
N-hotarocyoUo  oomwiinrts,  M61ecular  atrvoture,  laontanlo 
Mide,  Ajnlaae,  Italy. 


1! 

riMoltrofloa 


A  n^aOj  was  undartakea  of  the  behavior  of  iMoltrofloaoetone 
toward  bydraxylamlae  ia  alkaline  or  aold  m^sdia  with  the  aim  of 
ooBtrlbutlflc  to  the  knowledge  at  the  struotote  of  oondensation 
produflta  obtataad  from  laoBttroao  ketones  whan  expoeed  to  the 
effaot  of  mineral  aolds  or  bydroxylamine  bjffitrooUoride.  The 
reaalte  obtalnad  by  subieottng  isooitrosoao^inie  to  the  action 
of  bydroaylamine  in  a  stnagly  alkaline  y<^txy«,  and  to  the 
aottoB  of  hydroohloric  add  are  given.  It  waa  shown  that  the 
isoidteoso  compound  is  ooBTertad  In  the  first  case  into  amlno- 
mathyltUrasan  in  an  exnellant  yield,  and  in  tba  second  oase  Into 
a  opndiBsation  produot  whose  structure  is  vWer  Inveatlgation 
•Bd  whoa*  farutto  formula  la  C6H9N303.  (Ai^r) 


AD-600  218 
OTS  Price  $7.60 


Div.   4.  16.  25 


Space  Technology  Laba.,  Inc.,  Redondo  Beaxft.  Calif. 

RESEARCH  ON  TRIPLET  STATES  AND  PllOTOCHROMISM. 

Annual  research  rept.  no.  2. 1  Dec  61-31  Dae  62. 

31  Dec  62.  73p   STL8645,6OOSRUO00 

Contract  AF41  609  1457.  Pro).  7753.  Task  27612 

Unclasatfled  report 

Descriptors:  ('Fhotochromlsm.  Aromatic  compoxuids), 
(•Flashbllndness.  Optical  filters).  (*OptlCal  filters.  Photo- 
chromism).  Retina.  Nuclear  explosion  damage.  Hydrocarbons. 
Polycyclic  compounds.  Phosphorescence.  Absorption 
spectrum,  Deuterated  ctxnpcMinds,  Plastics,  0|Alcal 
properties. 

The  report  describes  research  studies  on  the  photochromic 
properties  of  the  triplet  states  of  aromatic  compounds  and 
their  application  to  the  problem  at  eye-protection  against 
nuclear  weapons.    A  flash  pbotolysis  apparatus  with 
spectrographic  recording  was  assembled  and  used  to  study  a 
sertes  o  f  26  arcMnatic.  hydrocarbons.   Triplet-triplet  abeorp- 
tion  spectra  were  found  for  25  of  the  compounds.    Techniques 
were  developed  for  incorporating  triplet  compounds  into 
plastic  media.   ApparatiiS  for  automatic  spectrophotometric 
recording  of  T-T  absorption  in  Irradiated  plastic  specimens 
and  for  studying  quantum  yields  and  phosphorescence  life- 
times were  built.    Theoretical  studies  were  carried  out  on 
the  poasiblllty  of  Increasing  the  quantum  yield  of  triplet 
formation  and  the  intensity  of  T-T  absorption  by  chemical 
substitution.    A  theoretical  evaluation  was  made  of  a  model 
triplet  state  filter  as  an  eye-protective  device. 


AD-600  22S 
OTS  Prioa  $1.60 


DlT.  4 


maooosln  Univ..  Madison. 

ADDITION  AND  DISPLACEMENT  REACTIONS  WITH 

UNSATURATED  HYDROCARBONS. 

Bapt.  lor  1  Sap  62-31  Aug  63 

tgr  Harlan  L.  Ooaring.  14  Apr  64,  20p 

Grant  AF  AFOSR47-63 

AFOSR  64-0931     i 

Unolasslflad  report 

Oaaorlptora:  (*BaBMCto8,  Staraooiamistt7)>  CBanzoatas, 
Chemical  raaotlnis),  (^Staraoohsmlstry,  .ftwisoates), 
Hydrooarbooa,  Molao«ilar  iaomariam.  Molecular  rotation. 
Copper  oompoiaida.  Bromides,  Nitrobenzenes,  Ionization, 
Aoatonas. 


Tha  oivrous-Dromide-oatalyaad  reaction  of  t-butyl  perbaaxoato 
aul  bloyolo-(3.2.1)-octeaa-2  (Q  raautts  in  tbe  formation  of 
0)B(udJil)  -bloyolo-(3.2.1)-oot-3-eo-2-yl  banzoate  (ma)  which 
oontalM  <  1%  of  tha  ando  Isomar.  Optically  aotiva  I  glva^ 
raoando  nia  wUoh  maaas  that  the  allyllo  oarbon  atoma 


CHEMISTRY  -  Division  4 


(C2  and  C4)  are  completely  randomized.   These  reeulte  are 
oonaistaat  with  the  Kochl  mechanism:  i.e.,  abstraction  of  an 
allyllo  Ufditigau  atom  to  give  the  symmetrical  blcyclo(3.2.1)- 
oot-3an2-yI  radical  (II)  which  is  stereoseleotively  converted 
to  racemlc  exo  bensoate  (ma).   (Progress  is  also  reported  of 
studies  conoeming  the  solvolysis  of  alpha-p-anisylethyl 
p-nitrobanzoate  (R0COC6H4NO2)  under  various  conditions.) 
(Author) 


AD-600  255  Dlv. 

OTS  Price  $1.00 


4.  16 


Uppsala  Univ.  (Sweden). 

SPECTRAL  STUDIES  OF  THE  PHOTOBLEACHING  OF 

RIBOFLAVIN  PHOSPHATE. 

Special  technical  and  scientific  rept.  no.  2: 

t^  Bertil  Holmstrom.    Apr  64.    35p 

Contract  DA91  591EUC2828;  Pro].  OI360461B 

Unclassified  report 

Report  on  Flash  Photolysis  Study  of  the  Reactions  Between 
Fbotoexcited  Fluorescein  (and  Similar  Dyes)  and  Selected  Sub- 
strates Which  Are  on  the  One  Hand  Electron  Donors  and  on  the 
Other  Hand  Electron  Acceptors. 

Descriptors:    ('Photochemistry,  Vitamin  B  complex). 
(•Vitamin  B  complex.  Photochemistry).  (*Anthoxanthln 
pigments,  Photochemistry),  Orgsmic  plgmente,  Miosphates. 
Reduction  (Chemistry),  Ctoqrgen,  Hydrogen  peroxide, 
Ethylendlnltrllo  tetracetates.  Spectroscopy. 

The  spectral  changes  during  photobleachlng  of  riboflavin 
phosphate  (Rf)  in  neutral  solution  was  studied,  both  In  oxygen 
free  solutions.  In  presence  of  small  amounte  of  oxygen.  In  air 
saturated  solutions ,  and  In  presence  of  hydrogen  peroxide. 
After  anaerobic  photolysis,  aeration,  and  extraction  of  lumi- 
chrome  (Lc)  the  solution  conteins  an  alkali  sensitive  and  ex- 
tremely light  sensitive  compound,  deuteroflavin  (DQ.   It  was 
proved  that  these  properties  can  not  be  due  to  hydrogen  peroxide. 
The  destruction  of  Rf  takes  place  during  the  illumination  and  not 
during  the  aeration.    After  an  initial  build-up  period,  the 
anaerobic  photolysis  Is  a  steady  sUte  process  with  regard  to 
leuco-deuteroflavln  (H  sub  2  DO.   Small  amounts  of  oxygen  in- 
crease the  yield  of  Lc  and  decrease  the  concentration  of  H  sub 
2  Df.   Aerobic  photolysis  leads  to  Lc  and  a  compound  with  an 
absorption  maclmum  at  400  millimicrons.  Similar  resulte  are 
obtained  In  presence  of  H  sub  2  O  sub  2.  Previous  observations 
regarding  the  decrease  In  the  quantum  yield  during  the  course 
<rf  the  anaerobic  photobleachlng,  and  the  buffer  effect,  are  con- 
firmed, although  not  quantitatively.   The  resulte  are  compared 
with  thoee  from  experlmente  with  10  mM  EDTA. 


AD-600  334 
-OTS  Price  $1.60 


Dlv.  4,  14 


23 


(Seneral  Technologies  Corp.,  Alexandria,  Va. 
A  STUDY  OF  HIGH  MODULUS.  HIGH  STRENGTH  FILA- 
MENT MATERIALS  BY  DEPOSITION  TECHNIQUES. 
Bl-Doonthly  progress  rept.  no.  3.  1  Mar-30  Apr  64. 
by  L.  G.  Davies  and  J.  C.  Withers  15  May  64,  13p 
Contract  NOw64  0176c 

Unclassified  report 

Descriptors:  ('Filamente.  Synthesis  (Chemistry)). 
Composite  materials.  Silicon  compounds,  Carbides.  Boron 
compounds.  Aluminum  compounds.  Oxides,  Titanium 
compounds.  Sllanes,  Vapor  plating.  Tensile  prc^iertles. 
Metallography,  CiVstal  structure,  Density. 

Two  vapor  deposition  techniques  were  tried  for  the  depoei- 
tlon  of  aluminiun  oxide  fllamente.   Neither  technique  produced 
satisfactory  deposits.   Silicon  carbide  fllamente  were 
deposited  from  trlchlorosllane  and  trlchloromethylsiUne. 
\  1  x-ray  analysis  of  slllccm  carbide  and  boron  carbide  was 
also  completed.   The  presence  of  SIC  and  B4C  was  not  shown 
conclusively.   Metallographlc  examinations  were  made  on  all 
filament  materials.   The  tltanlimi  compounds  showed  a 
crystalline  structure  while  no  crystal  structure  was  evideirt 
on  the  other  materials.    (Author) 


Division  4  -  CHEMISTRY 


AIV600  3M 
0T3  PrlM  93.00 


DlT.4 


AI)-«00  431 
OTS  PrlM  fOOW 


DtT.4.14 


Matloutl  Bureau  of  SUadards,  Waahlngton,  D.  C. 

BEATS  OF  FORMATION  OF  METALUC  BOBIDSS  BY 

FLUORINE  BOMB  CALORIMSTRY. 

TaehDloal  dooumontary  rept.,  1  Oct  61-30  Sep  63 

kgr  Eugene  S.  DomelaU  and  George  T.  Arm9troiig.Mu  64, 

74p 

Contract  AF33  616  61  09.  ProJ.  3048.  Task  304802 

NB3  8153.  APL  TDR64  39 

UnolaMlflad  report 

Deeortptere:  (*Borides,  Heat  of  fermatlaii),  (*MetaU1c 
oompouads,  Heat  at  fonnatloa),  Zlrooolum  oompounds, 
AhimliKim  oompounda,  Tnermodynamlca,  Combustion, 
nuorlae.  Calorimeters,  Comliustlon  products. 

The  heats  of  formation  of  AlBS  and  A1B12  were  calculated. 
Uncertainties  of  the  heats  of  formation,  estimated  as  the 
■taadard  deviations  of  the  means,  are  2.1  and  1.8  kcal  mole, 
respectively.  The  sanqtles  were  completely  analysed  and 
carefully  characterised.  Some  combustion  measurements  on 
Impure  slrooolum  borldes  are  reported.  A  rerlew  with  85 
ralerenoes  Is  glTsa  of  the  arallable  ttwrmo^ynamlo  data  on 
borldes. 


Frlok  Chemical  L4d>.,  Prlnoetoa  Univ.,  K.  J. 

THE  VISCOBLASnC  PBOPBBTIES  OF  A  ZINC  PHOS- 

PHWATB  POLYMER. 

ONR  Technical  rept. 

Iqr  A.  D.  Milr.  M.  C.  Shen,  and  A.  V.  Toboiakjr.  May  64.  ISp 

RLT77 

Contract  NonrlBSS  07,  Prol.  NB386  377 

Unclassified  report 

09scr^>tors:  (*Z1bo  compounds,  Vlscoelastlclty), 
(•Orgulc  phosphorus  compounds,  Vlscoelastlclty). 
Inorganic  polymers.  Complex  compounds,  Mstalorgaaie 
oompouads.  Molecular  weight.  Glass. 

The  Tisccelastio  behaviour  of  an  inorganic  glass,  tb» 
oo-ordlastlon  polymer  Zn(OP(Fh)(Me)0)2,  was  InTSstigated  by 
a  bell-lBdaotation  method.  The  polymer  was  found  to  exhibit 
the  properties  of  a  Maxwell  body.  The  temperature  i 
cf  the  melt  vlsoosity  is  of  the  Arrhaolus  form  over  the 
temperature  range  considered,  giving  an  apparent  activation 
energy  of  74  koaJ/moIe  fbr  viscous  flow,  but  does  not  agree  with 
that  predicted  by  the  WLF  equation  in  its  usual  form.   From 
oonslderatlons  of  Its  intrinsic  viscosity  in  bensene  and  Its 
vlscoelastlo  beliaviour,  It  is  ooaoluded  thst  the  polymer  Is  of 
low  molecular  wel^it. 


AD-600  423  Olv.  4.  18 

OTS  Price  $0.50 

Florida  Univ.,  Gainesville.  Engineering  Experiment  Statioa. 
MOISTURE  IN  SURVIVAL  SHELTERS. 
Sum^-nary  of  research  rept. 
27  Apr  64,18p 
Contract  OCO  0362  51 

Unclassified  report 

Descriptors:  (*Molsture,  aielters),  (*SbeIter8,  Survival, 
Humidity,  Condensation,  Driers  (i^aratus). 

Research  on  the  following  problem  areas  is  given:  (1)  A 
study  of  sources  of  moisture  and  condensate  in  occiqtied  and 
unoccupied  shelters  includlag  tlte  effects  of  cllmste,  ground 
water,  permeability,  ventilation,  latent  heat,  dew  potnt,  aad 
surface  temperatures  was  mtde.  (2)  An  investigation  of 
promising  methods  for  reducing  humidity,  preventing  leakage 
of  moisture  into  shelters  and  controlling  moisture  and 
condensate  was  conducted.  (3)  Com-nerolal  delaimidifyliv 
apparatus  for  use  In  survival  slielters  was  evaluated.  (4) 
Chemicals  which  might  be  suitable  for  the  absorption  of 
moisture  and  the  control  of  shelter  humidity  were 
investigated.   Comparative  tests  ware  performed  on  the  basis 
of  the  information  developed  during  the  above  evaluations. 
Conclusions  were  drawn  and  recommandations  were  mide  with 
respect  to  suitable  appaxatuB  and  procedures  itecessary  for 
control  of  humidity  aitd  moisture  in  survival  shelters. 
(Author) 


AO-600  428  Div.  4,  17 

OTS  Price  $0.75 


AD-600  436 
OTS  Price  $0.50 


Div.   4 


Tennessee  Uslv.,  KaoxvlUe. 

OXIDATiOV  OF  CESIUM  AT  LOW  TEMPERATiniBS  AND 

PRESSURES 

by  E.  B.  Stsztfbury  and  J.  E.  Epperson.  May  64,  21p 

Contract  AF40  600  1023.  Pro].  6950.  Task  696003 

ABDC  tdr«4  111 

Unclassified  report 

Descriptors:  (*Cealum,  Oxidation),  (*Oy1riat1on,  Reaction 
kinetics),  Low-tamperature  research.  Low-pressure  r»- 
searoh.  Rochet  propellaats. 

Research  indicated  thst  Oe  oxidation  of  cesium  Is  very 
rapid  for  oxygen  pressures  ^>proachlng  0.001  torr  at  0  C  but 
li  very  small  at  -78  C.   At  intermediate  temperatures,  the 
nnrirtstlon  curves  exfalbtt  the  break  away  phenomenon 
observed  for  other  alkaU  metals  in  which  an  acceleratiag  rate 
of  oxidation  is  observed  following  an  initial  slow  rate.  (Author) 


Glasgow  Univ.  (Scotland). 

STRUCTURE  OF  AN  ANOMALOUS  HETEROCYCLIC 

INTERMEDL\TE,  BY  X-RAY  CRYSTAL  AtlALYSIS. 

by  J.  Monteath  Robertson.    1963   9p 

Grant  DA  ER0591  3G0004 

Unclassified  report 

Descriptors:    (*S-heterocycllc  compounds.  Molecular 
structure),  (•N-heterocycUc  compounds.  Molecular 
structure).  Heterocyclic  compounds,  Chemical  bonds.  Atomic 
orbitals.  Crystal  structure.  X-ray  diffraction  analysis. 

An  anomalous  Intermediate,  C5H10N20S.  was  obtained  during 
the  preparation  of  the  disulphide  of  2-(2-mercaptoethylamino)- 
2-oxazoline.   X-ray  crystal-structure  analysis  established  the 
intermediate  as  a  substituted  thlazoline,  2-(2-hydroxyethyl- 
amino)-2-thiazoline. 


AI>-600  437 
OTS  Price  $2.75 


Div.  4,  18 
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Florida  Univ.  ,  Gainesville.  Engineering  and  Industrial 

Experiment  Station. 

MOISTURE  IN  SURVIVAL  SHELTERS. 

Final  rept. 

by  F.  M.  Flanigan  and  Juan  O.  Gonzales.  Jr.  Apr  64  138p 

Contract  OCD  OS62  51,  Task   1213A 

Unclassified  report 

Descriptors:    (*Molsture,  Shelters),  (*Shetters.  Survival 
Humidity,  Condensation,  Driers  (Apparatus).  Evaporation, 
Metabolism,  Control. 

An  investigation  was  made  Into  the  sources  of  and  the  means 
of  control  of  moisture  in  survival  shelters.    Moisture  was 
found  to  originate  within  survival  shelters  as  a  result  of  the 
metabolic  process  of  the  occupants  and  by  evaporation  from 
e>9osed  wetted  surfaces.   The  prii>clpal  modes  for  introduc- 
tion of  moisture  were  found  to  be  gross  leaks  in  the  shelter 
structure,  vapor  migration  through  permeable  walls  and  the 
humidity  contribution  of  the  ventilation  air.    Methods  of 
moisture  control  Included  prevention  of  ingress  by  improved 
water  and  vapor  proofing  of  the  exterior  shelter  surfaces,  re- 
moval by  means  of  excess  ventilation  air,  and  condensation 
with  or  without  subsequent  rejection  of  the  resultant  latent 
heat.    No  satisfactory  methods  or  devices  were  found  for  con- 
densing or  absorbing  water  vapor  when  the  res«iltant  latent 
heat  was  liberated  within  the  space  to  be  conditioned.   Both 


ttworetical  considerations  and  practical  dsaoonstratioas  in- 
dicated that  the  effective  temperature  was  Invariably  raised 
thereby.   Methods  evaluated  Included  absorption  by  treated 
fibers  and  by  chemical  agents  as  well  as  dicing  hy  mechani- 
cally powered  dehumidification  devices. 


AD-600  439 
OTS  Price  $2.00 


DlT.  4 


Brussels  Free  Univ.  (Belgium). 

THE  CHLORINE  PHOTOSENSITIZED  OXIDATION  OF 

HYDROCARBONS  At  LOW  TEMPERATURES. 

Final  technical  rept.,  1  Jan-31  Dec  63 

Iqr  O.  Martens,  G.  Huybrechts,  L.  Meyers  land  J.  Olbregts. 

Jan  64,  74p 

ContractDA91  591EUC2776 

UaclsaiiAfied  report 


do  quu 

olsajdfic 


Descriptors:  (*Alkanes,  Oxidation).  (*Chlorination, 
.    Photochemistry).  Reaction  kinetics.  Lowftemperature 
research. 


Tlie  oxygen  effect  on  the  photochlorinaticn  of  ethane  was 
studied  at  310  K.   Due  to  the  extremely  long  chain  of  the  unin- 
hibited reaction  the  effect  is  quite  high  and  can  be  explained  by 
the  reaction  of  an  ethyl  chain  carrier  with  the  oxygen  mole- 
cule.  The.  rate  constairt  of  this  step  C2H5  ■*■  02  (yields) 
C2H502  was  measured.   The  rate  dependence  on  concentra- 
tions and  light  intensity  are  discussed.    The  chlorine  photo- 
sensitized oxidation  of  trichloroethylene  aad  the  competition 
chlorlnation-oxidation  were  studied.   In  the  present  stage  only 
overall  rate  equations  can  be  given  which  can  be  explained  by 
different  mechanisms.   In  mixtures  of  chlorine,  oxygen  and 
trichloroetfaylene  an  after  effect  appears  when  the  actinic 
light  is  cut  after  a  small  Illumination  time.   This  dark 
reaction  seems  to  consume  only  chlorine  and  trlchloroethylene 
txit  the  explanation  of  the  phenomenon  requires  more 
experimental  daU.   These  will  be  obtained  by  mass-spectro- 
metric  measurements  performed  at  the  present  time.  (Author) 


AD-600  442 
OTS  Price  $1.00 


DlT.  4,25 


Brussels  Univ..  (Belgium).  ' 

VAPORIZ.\TION  OF  COMPOUNDS  AND  aIloYS  AT  HIGH 
TBMPBRATURES.   PART  XXIL   MASS  SFBCTROMETRIC 
DBTBRMINATION  OF  THE  DISSOCIATION  ENERGY  OF  THE 
MOLECULES  MgO,  CaO,  SrO  AND  Sr20. 
by  John  Drowart,  G.  Exsteea  aad  G.  VeriuHgan.  Apr  64, 
3«p  I 

Contract  AF61  052  225,  Pro].  7350,  Task  ^$6001 
TR60  782  P22 

Unclassified  report 


Metallic 


Report  on  Refractory  laorgaaie  NoB-Metallic  Materials. 

Descriptors:  (*Oxldes,  Dissociation),  (*Magnesium  oom- 
pouads. Oxides),  (*Calclum  oompounds.  Oxides),  (*Strontium 
compounds.  Oxides).  Thermochemistry,  Mass  spectroscopy. 
Atomic  energy  levels.  Molecular  properties.  Enthalpy, 
Atomlxatlon,  Baergy,  Rafeactory  miteritfs,  Blgb-tempera- 
ture  research. 


u 


CaO.  SrO 


The  disscolatica  energy  of  tlie  moleffOee 

was  determined.   The  molaoula  Srao  was  fcisatifiad  and  its 

stomiiatton  energy  detarmiaed. 

AD-600  464  Div.  4,  16 

OTS  Price  $1.60 

Vaadsrbltt  Univ.,  Naahvllla,  T« 

GLYCIDIC  B8TBRS  AND/OR  ORGANIC  DISULFIDES.  AND 

BBLATBD  SUBSTANCES,  AS  SOURCES  OF  ANTI-RADIATION 

DRUGS. 

Interim  rasaaroh  rept  ao.  17,  1  Oct-31  D^  63. 

by  J.D.  Buokman.  H.  K.  Kim.  W.  B.  Laosf^ld,  T.  F.  Pa 

aad  L.  Field.  31  Deo  63.  14p 

Ccotraot  DA49  19SMDa030 

NP  ISTSO 

Uaolssslfled  report 
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CHEIOSTRT  -  Division  4 


Descriptors:  (*Rsdlopratacttve  agnata.  Biological  assay). 
(*Radlopratactlve  agents.  Chemical  reactions),  Drugs, 
Thiols,  aiUldes.  Sultoastaa,  Phenyl  radioals.  Benzoic  acids. 
aiUalc  adds.  Chemical  analysis,  Dlsproportlonation,  R»- 
actlon  Unetlcs.  Amlaes,  Bttcfl  rsdioals.  Proptonlo  acid. 


Nine  oompounda  submitted  for  scraanlBg  were  tested.  The 
reactions  of  ammonium  dlthlooarfoamate  with  tUolsulfonates 
(RS03SR')  differed  slpilfloantly  from  the  reactions  of  the  dl- 
msthyldiadooarbaxnate  salts.  The  trisulfide  R'SSSR'  may  be  a 
product  In  ft  least  one  instsaoe.  Additional  analogs  of  the 
radioprotective  compound  o-amlaoethyldlthlobenzoic  acid  were 
prepared  aad  their  dlsproportlcnstion  studied.  Synthesis  of 
merci^rtodlsulfides  and  related  substances  is  being  studied. 
A  patoited  method  for  synthesizing  dltfalosulfites  was  con- 
flnned,  and  an  improved  purification  method  devel(^>ed.   The 
mechaalsm  of  a  ttdolsuUonate  syntheeis  nMHrfng  a  sulfinlc 
add,  a  thiol,  aad  a  nitrite  ester  is  beiag  studied.  A  hindered 
disulfide  was  oxidized  to  the  correepondiag  thld-suUbnate  in 
good  yield.   Factors  bearing  on  the  dlsprapcrtlonation  of  mixed 
dlsulfldea  were  evaluated  using  2-aminoetfayl  phenyl  disulfide 
hydrochloride  as  a  modeL  Study  of  the  dlsproportlonation  of 
five  2-amiaoeayI  p-substituted  aryl  disulfide  hydrochlorides 
showed  that  in  ease  of  dispr(q>ortlonation  the  following  order 
held:  N02>C1>H>CH3>0CH3. 


AD-600  507 
OTS  Price  $0.50 


Div.  4 


Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wright- 
Patterson  AFB,  Ohio. 

TEMPERATURE  PROFILES  UPON  BURNING  OF  AMMO- 
NIUM PERCHLORATE. 

by  V.  K.  Bobolev  and  A.  P.  Glazkova.  11  May  64,  lip 
FTD  TT64  327  TT  64-11719 

Unclassified  report 

Unedited  rough  draft  trans,  of  A  kademiya  N  auk  SSSR.   Dok- 
lady,  1963,  v.  151.  no.  3,  p.  604-607. 

Descriptors:  (*Ammonlum  compounds,  Burning  rate),  (*Pei:^ 
chlorates.  Burning  rate).  Explosive  materials.  Thermocou- 
ples, Reaction  kinetics,  USSR. 

The  study  of  the  principles  of  burning  of  ammonium 
perchlorate  is  of  great  interest  owing  to  the  anomalies  which 
have  been  revealed  by  studies  of  the  process.   One  of  the  au- 
thors experimentation  showed  the  burning  of  perchlorate  to  be 
very  sensitive  to  changes  in  experiment  conditions,  and  in 
particular  to  the  jacket  -  unjacketed  specimens  7  mm  in  diam- 
eter at  pressures  exceeding  150  atm,  in  contrast  to  specimens 
with  a  4  mm  diameter.   The  dependence  of  the  burning  velocity 
on  pressure  has  an  unusual  form:   an  increase  in  pressure 
alxjve  150  atm  entails  a  drop  of  burning  velocity.   Temperature 
profiles  were  obtained  in  the  40-350  atm  pressure  range. 
Anomalous  dependences  of  surface  temperature  and  heat  release 
in  the  condensed  phabe  of  pressure  were  established. 


AD-600  541  Dtv.   4.  25,  16 

OTS  Price  $13.00 

Walzmann  Inst.,  Rebovot  (Israel). 

MBCHANOCHBMISTBY  OF  COUPLED  CONTRACtlLB  AND 

CHEMICAL  RATE  PROCESSES. 

Final  rept. 

by  A.  Kstcbalsky.  Jan  64, 188p 

Grsnt  AF  BOAR62  58 

AFOSR  64  0993 

Unclassified  report 

Descriptors:  (^Chemical  reactions.  Energy),  {*Energy, 
Chemical  reactions),  (♦Energy  conversion.  Biophysics.) 
Meohsalos,  Molecules,  Molecular  propertlee.  Fibers,  Rubber, 
Polymers,  Blastldty,  Contraction,  Fatigue  (Physiology). 
Relaxation  (Phystolcgy).  Machlnaa,  CoUagan. 


Division  4  -  CHEIOSTRY 


Tfaia  woik  is  based  oo  the  reallzattOD  that  efficient  conver- 
sion of  chemical  Into  mechanical  energy  can  be  based  on  macro- 
malecular  systems  of  the  type  encoimtered  in  living  mechano- 
dmnical  systems,  such  as  mijscles,  f^'gtUw  or  oootractlle 
membranes.   First  the  general  properties  of  swollen  polymeric 
fibers  or  bands  which  retain  tbelr  rigidity  and  useM  eUstlo 
properties  even  at  high  degrees  of  swelliiig  were  studied.  The 
bebsTlor  of  croes-Unked  and  swollen  rubbers  were  studied  in 
detail.  The  energetic  parameters  of  interaction  between  the 
contractile  gel  and  the  added  reagent  were  evaluated.  It  was 
found  that  some  of  the  classical  notions  of  rubber  behavior 
could  be  applied  to  swollen  rubbers.  With  a  suitable  extension 
ot  the  theory  of  rubber  elasticity.  It  was  possible  to  account 
(yiantltatively  for  the  elastic  conversion  points  of  swollen  S3rs- 
tems.   It  was  found  that  very  suitable  mechanochemlcal  engines 
could  be  prepared  from  partially  cross-Unked  collagen  fibers 
and  strands.   Under  the  action  of  strong  solutions  of  lithium 
bromide  or  potassium  thlocyanate  collagen  contracts  quickly 
and  reversibly  and  may  perform  cyclically  without  fatigue  In 
numerous  work  cycles.  This  is  the  reason  why  most  of  this 
work  is  devoted  to  equilibrium  and  rate  studies  on  collagen 
fibers.  (Author) 


AO-600  623  Dlv.  4 

OTS  Price  $3.50 

Air  Force  Office  of  Scientific  Research,  Washington,  D.  C. 
CHEMISTRY  PROGRAM  REVIEW,  FISCAL  YEAR  19«3. 
ed.  by  Alfred  Welssler,  MUton  D.  Sprinkel,  and  Orvllle 
Rollins.  30  I>3C  63,  216p 
AFOSR  64  1003 

Unelasslfied  report 

Descriptors:  (^Chemistry,  Reviews)  Air  Force  Research, 
Ri^>orts,  Bibliographies,  Research  program  administration. 

Contents;   Aerospace  chemistry  by  A.  Welssler,  New  metb- 
ods  and  techniques,  by  W.  L.  Riigh,  Inorganic  chemistry,  by 
D.  W.  Elliott,  Chemical  reactivity  and  mechanisms,  by  A.  J. 
Matuszko,  Symposia,  by  M.  D.  Sprinkel,  Chemistry  program 
statistics,  by  O.  W.  Rollins.  Reports  received  in  FY  63,  by 
O.  W.  Rollins,  Current  chemistry  program.  Projects  com- 
pleted in  FY  1963,  Summaries  of  oonq>letad  prelects.  Appendix: 
Chemistry  as  a  profession. 


^AI>-«00  788  DtT.  4.  2S 

OTS  Price  $0.50 

Foreign  Tech.,  Dlv.,  Air  Force  Systems  Conuntnd,  Wri^t- 

Patterson  AFB,  Ohio. 

THB  VAPOR  PRESSURE  OF  ZIRCONIUM  TBTRAFLUORIDB. 

by  P.  A.  aklshln,  V.  I.  Bblouaov,  and  L.  N.  aldoroT. 

28  Apr  64.  8p 

FTD  TT64  219,  TT  «4  U734 

Unclassified  retort 

Unedited  rough  draft  trans,  of  Zhumal  Neorpulcheskoi 
Khlmll  (USSR)  1963.  v.  8,  no.  «,  p.  1520-1522. 

Descriptors:  ("Zirconium  compounds.  Viq»r  pressure), 
(* Zirconium  compounds,  Fluorides),  Oxyfluorldes,  Ions, 
Mass  spectroscopy,  US£Ol. 


AD-600  789  Dlv.  4.  14.  U 

OTS  Price  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Sy8tem.s  Command,  Wright- 
Patterson  AFB,  Ohio. 

HYDROLYSIS  OF  OBGANOCHLOROSILANBS  IN  A  CONTIN- 
UOUS COUNTBRFLOW  SPRAY. 

by  T.  G.  Pavlenko  and  K.  A.  AadiUnov.    29  Apr  64.   lap 
FTD  TT64122 

Unclassified  report 

Unedited  rough  draft  trans,  of  Izvestlya  Vysshlkh  Uohefanykh 
ZavedenlL   Khimiya  1  Khlmlohesksya  Ttithnologiya  (USSR)  19«3, 
V.  6.  no.  3.  p.  465-470. 

Descriptors:  (*Silanes,  Hydrolysis),  (*SUicone  plastics. 
Production),  Silicon  comprjunds.  Chlorides.  Sprays.  USSR. 

The  process  of  hydrolysis  of  certain  organoohlorosilsnes 
was  investigated  and  the  possibility  for  carrying  out  hydrolysis 
in  a  continuous  countertlow  spray  colunw  was  revealed.   It  was 
shown  that  the  appUcatlOD  of  the  continuous  oounterflow  metbod 
led  to  the  production  of  a  polymer  which  was  not  qualitatively 
Infeilor  to  the  one  received  by  the  disoontlnuous  method  in  the 
mixing-type  apparatus.   The  plastic  prepared  on  the  basis  of 
the  polymor  showed  good  physloomechsBiosl  properties. 
(Author) 


AD-600  629  Div. 

OTS  Price  $4.60 


4,9 


AD-600  815  Dlv. 

OTS  Price  $0.50 


4,14 


Space  Sciences  Lab.,  General  Electric  Co.,  Philadelphia,  Pa. 
A  CRITIQUE  ON  REACTION  RATE  CONSTANTS  INVOLVED 
IN  THE  CHEMICAL  SYSTEM  OF  HIGH  TEMPERATURE  AIR. 
Technical  Information  series, 

by  M.  H.  Bortner  and  J.  A.  Golden.   Feb  61,  43p  R61SD023. 
Contract  DA36  034ORD31S7 

Unclassified  report 

Descriptors:  ('Reaction  kinetics.  Air),  (*Oxygen.  Reaction 
kinetics).  (*Nltrogen,  Reaction  kinetics).  Nitrogen  compounds. 
Oxides,  Chemical  reactions,  Hi^^temperature  research. 
Reviews. 

All  available  date  on  the  rate  constants  for  the  reactions 
which  occtir  in  high  temperature  air  were  evaluated.   Using 
each  ejqjerlmentaUy  determined  rate  constant  ejq>resslon,  . 
over  the  temperature  rauige  covered  in  the  study,  a  new  ex- 
pression which  best  fits  all  the  data  was  developed.   This  was 
dene  for  the  following  reactions  02  -t-  M  reversibly  yields 
O^OfM,  0-»-N2  reversibly  yields  N  >  NO,  O  -t-  NO  reversi- 
bly yields  N  >  03,  N  ^  O  reversibly  yields  NO  •►  -t^  e,  N2  ••■  M 
reversibly  yields  N-^N>M,   NO-^M  reversibly  yields  N  ■•■  O 
•»-  M  where  the  effect  of  various  inert  bodies  (M's)  is  consid- 
ered.  The  rate  expressions  found  and  the  metbod  by  which  they 
w«re  determined  are  shown.  Disagreements  and  inaccuracies 
are  Indicated.  In  addttion,  values  o*  rate  constants  for  a  num- 
ber of  other  reactions  of  less  Importance  to  these  problems 
are  indicated.   (Author) 


Foreign  Tech.  Dlv.,  Air  Force  Systems  Conunand.  Wright- 
Patterson  AFB,  Oilo. 

A  NEW  M3TH0D  FOR  THE  SYNTHESIS  OF  POLYPYRA- 
ZOLES, 

by  V.  V.  Korshak.  B.  S.  Krongauss  and  A.  M.  Bsiiln. 
29  Apr  64,  7p 
FTD  TT64  218,  TT  64  U670 

Vaolasslfled  report 

Unedited  rough  draft  trans,  of  Akademlya  Nauk  SSSR. 
Dakla^y.  1963,  v.  152.  no.  5,  p.  1108-UlO. 

Descriptors:  (*Heat-re8istant  plastics.  Folyamide  plastics), 
(*Polyamlde  plastics.  Synthesis  (Chemistry)),  N-heterocycUo 
compounds.  Polynoerixatlon.  Spectra  (InfrarMQ,  USSR. 

A  new  method  was  worked  out  for  the  synthesis  of  polymers 
containing  in  the  chains  alternating  pyrazole  rings  with  a  free 
NH-group  of  the  pyrazole  nucleus:  the  essence  of  this  metbod 
is  in  the  interaction  of  bisdlAjso-compounds  with  n-diethynyl- 
bmzene  or  diacetylene.   The  synthesUed  polymors  are  yellow 
pow.-iers  which  are  highly  soluble  in  dimetfaylfbrmamlds  and 
cresol,  their  reduced  viscosity  of  a  O.S%  solution  in  cresol  Is 
0.2-0.3,  and  their  molecuUr  weight  is  approx.  10000.    The 
polymer  from  l,6-bi8dlasofaexsne  and  n-dlethynylbensene  has  a 
melting  point  of  440  C  (beginning  at  416  C  the  polymer  dsriUDs): 
the  polymer  from  bisdiazohexane  and  diacetylene  melts  in  the 
range  350-374  C  the  pplymer  on  a  base  of  bisdlasaxylylanB  and 
dletiiynylbenzene  does  not  melt  til  500  C.  (A-ithoi) 
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AD-600  815 
OTS  Price  $0.50 


DlT.   4,  17 


Forslgn  Tech.  Dlv..  Air  Foros  3yst«ms  Cdiiimand,  Wright- 
Patterson  AFB,  Ohk>. 

A  STUDY  OF  THE  KINSTICS  OF  THERMAL  DECOMPOSI- 
TION OF  SOLID  CARBONYL  COMPOUNDS  OF  MKTALS, 
by  O.  D.  Krlchevskaya,  N.  A.  BeloserskU,  L.  D.  Segal', 
N.  B.  Kolobova  and  K.  N.  Anlsimov.  28  Apr  64,  7p 
FTD  TT64  220.  TT  64  U671 

Uiiilasslfled  report 


Trsns.  of  Zhumal  Neorganlofaeskol  Khlmllj 
V.  8,  no.  8,  p.  1806-1808. 


If 


SSR)  1963, 


Descriptors:  ("Molybdenum  compounds,  }>yroIysls),  ("Man- 
ganese oompounds.  Pyralysls),  Mutalorgaalc  compounds, 
Carbonyl  group.  Reaction  kinetics.  Heat  Of  activation, 
M-uometers,  Powder  metallurgy,  USSR. 


The  thermal  decomposition  reaction  of  soUd  molyt>denum 
oarbonyl  and  mimganese  oyclopentadlenyltrlcarbonyl  was 
studied  on  a  special  manometrlc  a^aratus.   It  was  found  that 
bolli  reaotlotts  were  of  the  first  order.  Constants  of  the  re- 
aotlon  velocity  and  the  activation  energy  were  calculated. 
(Author) 


AD-600  842 
OTS  Price  $1.00 


Dlv.  4,  25 


Coatas  Chemlsal  Lab.,  Louisiana  State  Univ.,  Baton  Rouge. 

THB  INFLUENCE  O  SURFACE  ROUQHNB9S  OF  SOLID 

BLBCTROOBS  ON  BLBCTROCHBMICAL  MEASURBMSNTS. 

Teofanloal  rept  no.  54 

by  R.  de  Levle.  May  64,  3^ 

Cootraot  Noarl576  04,  ProJ.  NR051  258 

■slfied  report 


Ui^dlasi 


Descriptors:   ("Electrochenalstry,  Electioies),  ("Elec- 
trodes. Surface  properties).  Caemical  analysis.  M>ithematlo«l 
models.  Capaoitaaoe,  Potentiometers^ 


/ 
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CHEMISTRY  -  Division  4 


Tiie  Influence  of  surface  roughness  of  solid  electrodes  on 
electrochemical  measurements  Is  critically  examined.    A 
model  and  its  mathematical  consequences  are  presented 
which  describe  the  effects  in  at  least  a  semiquantitative  way. 
The  conclusion  Is  drawn  Qiat  the  neglect  of  surface  rou^iness 
has  led  to  apparent  nLlsinterpretations  in  literature,  and  ttiat 
great  caution  should  be  exercised  In  this  respect.  (Author) 


AD-600  831 
OTS  Price  $0.50 


Kt.  4 


Forest  Products  Lab.,  Madison.  Wis. 

TWO-STAGS  NONCHLORINATION  BLBACHINO  OF 

SECERAL  HARDWOOD  N£UTR.\L  SULFITB  SEMTCHBMlCAL 

PULPS 

Research  note, 

by  F.  A.  Simmonds  and  Axel  Hyttinen.  Apr  64,  1^ 

FPL  043 

Unclassified  report 

Descriptors:  ("Bleaching  agents.  Hypochlorites).  ("Wood 
pu^.  Bleaching  agents),  ("Bleaching  agents.  Hydrogen 
peroxide).  Sodium  conoipounds.  Chlorine  compounds.  Dioxides. 

Several  hardwood  neutral  sulfite  semlohendcal  pulps  were 
bleached  to  about  85  percent  brightness  wlQi  a  two-stage 
application  of  sodium  Iiypochlorite,  using  a  total  chlorine 
equivalent  of  12  to  25  percent,  depending  on  the  yield  of  the 
unbleached  pulp.   Brightness  gains  decreased  with  increas-    - 
ing  brightness  of  unbleached  pulp.   Yields  of  bleached  pulps 
were  from  3  to  5  percent  higher  with  two-stage  bleaching  than 
they  were  with  three-stage  chlorination  hypochlorite  bleaching. 
Witti  this  process,  however,  88  percent  brightness  was  obtained 
with  equal  or  lesser  amounts  of  chlorine  equivalent.    Except 
for  the  highest  yield  pulp,  hydrogen  peroxide  was  as  effective 
as  hjrpoohlorlte  In  the  second  stage,  but  chlorine  dioxide  was 
about  10  percent  less  effactive.   ESect  oa  stroogth  varied  from 
ne^lgible  to  increases  as  much  as  80  percent  for  the  average 
overall  strength.  (Author) 


Division  5  -  COMMUNICATIONS 


5.   COMMUNICATIONS 


AD-600  774 
OTS  Price  $0.75 


DlT.    S.  1.  19 


AO-MO  186 
OTS  Price  $0.75 


Dlv.  S,  8 


Unooln  Lab.,  Mass.  Inst,  of  T«ch..  Lexington. 

SPBCTRA  OF  VOCODER  CHAIWEL  SIGNALS. 

Group  rept. 

Iqr  C.  M.  Rader.  4  May  64,  21p  LL19M-17 

Contract  AF19  628  500 

BSD  TDR64  58 

Unclasalfled  report 

Deacr^rtors:  (*^peech  oompreaaion.  Voice  communication 
systems),  (*Volce  communication  systems),  ^wech  recogni- 
tion. Spectrum  analyzers.  Band-pass  filters,  l^peech 
transmission. 

A  channel  Tocoder  derives  the  short  time  magnitude  spectrum 
of  speech  by  passing  the  speech  through  a  set  of  analyzing 
channels,  each  consisting  of  a  band  pass  filter  followed  by  an 
envelope  detector  and  a  low  pass  filter.   Each  channel  produces 
a  slowly  varying  output  signal  which  represents  a  short  term 
average  of  tbe  speech  energy  in  the  corresponding  fr«iuenoy 
band.  The  measurement  of  the  power  spectra  of  these  signals 
Is  described  herein.   It  appears  that  tl>eee  signals  may  be 
thou^  of  as  band  limited  to  as  cpa.   (Author) 


AD-600  252  Dkr.  5.  8 

OTS  Price  $6.00 

Motorola,  Inc.,  Chicago,  ni. 

COMMUNICATION  SYSTEM  ANAJSC-3(V). 

Production  program  final  rept«  26  Feb  62-1  Nov  63 

by  E.  M.  Beard,  J.  J.  Krakora,  J.  Karaa,  A.  T.  Kllngberg.  and 

J.  Fenner.    1  Nov  63,   396p 

Contract  DA36  0399C  85302 

Unclassified  report 

Descr^itora:   (^Communication  systems.  Effectiveness), 
('Radio  oommunlcatlon  systems.  Tests),  (*MJlltary  com- 
munlcatloaa,  Spedficatlofis),  Communication  equipment,   ' 
Design,  Test  seta.  Test  methods.  Model  tests.  Facsimile 
commiuilcatlon  systems.  Radio  teletype  systems. 

This  report  covers  the  design,  development,  hardware  fabri- 
cation and  testing  of  the  communication  System  ANAJSC-3(V) 
preproductlon  models.  The  time  period  was  from  36  February 
1963.   Many  customer  requested  additions,  as  wel  as  contractor 
product  improvements  were  incorporated  into  the  preproductlon 
and  subsequent  production  modela  of  the  Communications 
Cotral.  AN/MSC-37,  Radio  Set  ANAIRC-40,  and  Radio  Test 
ANA3RM-49.  The  daiilgn  of  the  present  equlpm  ant  meetv  the 
requirements  of  the  Contraot,  the  Periormance  Test  Specifica- 
tions and  the  Production  Acceptance  Procedures.  (A'Jthor) 

AD-600  509  Dlv.  6.  30 

OTS  Price  $0.50 

ForelgB  Tech.  Dlv..  Air  Force  Systems  Command,  Wright^ 

Patterson  AFB,  Ohio 

RADIO  C0MMUNICATK>N  THBOUGH  THE  COSMOS. 

13  J^64.  5p 

FTD  TT-64-391,   TT  64-11717 

Unclassified  report 

Traas.  from  Pravda  AioMOwj  1964.  no.  27(16613)  27  Jan. 
p.  6.  ^  "^ 

Deeerlptors:    (*9paee  oommunloatlon  systems,  Communlca- 
tiOB  satellites  (Passlw)),  (*Radlo  oommunlcatlon  sirstems, 
Conmnmlcatlon  satellttes  (Passive)),  Balloons,  Feasibility 
studies,  USSR. 

A  gaaerallzed  discussion  of  the  problem  concerning  the 
poeaiblllty  of  ultr»-laag  distance  radio  communication  wltii 
tte  aid  cf  maa-mad*  Earth  satellites,  particularly  of  an  air 
bellooa  of  ttw  BCHO-a  type  wUch  went  Into  polar  orUt. 


HRB-Slnger,  Inc.,  State  College.  Pa. 

INVESTIGATION  OF  ATC  JOB  AIDS  FOR  THE  AN/TSQ-47 

SYSTEM. 

Kept.  no.  4 

by  Allen  C.  Buscb.  Robert  B.  Kii^.  and  Frederick  J.  Klrby. 

Oct  63.   26p    HRBI353R4 

Contract  AF19  628  439 

ESD     TDR63  632 

Unclassified  report 

I>e8Criptors:   (*Air  traffic  control  systems.  Air  traffic 
controllers),  (*Alr  traffic  controllers,  Air  traffic  control 
systems),  ('Navigational  aids,  Air  traffic  controllers).  Com- 
munication systems.  Identification  systems.  Analog  com- 
puters. Radar. 

The  report  is  the  result  of  an  investigation  of  controller  job 
aids  for  the  RAPCON  operations  of  the  AN/TSQ-47  EMS 
system.   It  presents  an  analysis  of  the  operator  tasks  charac- 
teristic of  mobile  RAPCON  operations  and  discusses  job  aids 
which  might  have  application  in  ftiture  EMS  RAPCONS  for 
facilitation  of  job  performance  by  reducing  the  requirements 
Imposed  upon  the  performer.    Recommendations  are  made  for 
the  incorporation  of  computerized,  and  simplified  mechanical 
aids.  (Author) 


AD-600  841 
OTS  Price  $2.00 


Dlv.    5,  1 


Bell  Telephone  Labs.,  Inc.,  Whlppany,  N.  J. 

AIRBORNE  COMMUNICATION  SYSTEM:  MARCOM  RELAY, 

PHASE  L 

Rqrt.  no.  6  (Final),  15  Sep  63-1  Jim  64 

1  Jun  64,  75p 

Contract  DA36  039bc892S0,  Proj.  1G6  40303D481 

Unolassifled  report 

Descriptors:  (*Mlcrowave  relay  systems,  Alrlnme), 
'Microwave  communication  systems,  Superhigh  frequency. 
Radio  transmission.  Propagation,  Microwaves,  Alr-to-alr, 
Oround-to-alr,  Data,  Data  processing  systems.  Antennas, 
Radio  equipment. 

The  objective  of  this  investigation  was  to  gatiier  and  analyse 
information  on  air-to-air  aztd  ground-to-air  microwave  propa- 
gation and  transmission.   The  findings  will  aid  in  predicting  the 
capabilities  of  multichannel  microwave  oonununlcatlon  systems 
using  airborne  radio  relay  stations  and  should  provide  informa- 
tion basic  to  the  design  of  airborne  systems.  (Author) 
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AO-600  340  Dlv.   6,  18,  30 

OTS  Prioe  $6.00 

I 
Paaasylvaala  Research  Aasoclatea.  Inc.  PiiladelpliU. 
DTVESnOATION  OF  DIGITAL  TECHNIQUH3  FOR  RADAR 
LAND  MASS  SIMULATION. 
Final  technical  rept.  no.  3. 
13  Mar  64.  330p 
Contract  N61339  1035 
NAVTRADBVCBN,  1025  $ 

Uaolasslfied  rqx>rt 

Descriptors:   ('Simulators,  Radar  signaU)^  ('Radar 
scanning.  Airborne),  Radar  equipment.  ^jipUy  systems, 
fturfaoe  targets.  Dii^tal  «ystems.  Design,  jyiT.Mi«Hn,, 
Real  time.  Mapping.  Terrain.  Analog-dlglt«l  computers. 

The  nport  presents  a  logical  design  of  a  natural  terrain 
radar  land  mass  simulator,  techniques  tor  laoorporating 
radar  effects,  and  cultural  terrain  into  the  simulator,  and 
relationship  between  simulator  design  and  apeolflo  operational 
requirements.  The  results  of  this  work  tnjiftate  that  the 
technttfiea  developed  are  feasible  from  an  engineering  stand- 
point b'Jt  are  Impractical  due  to  cost  consldsratlons.   A  firmer 
understanding  of  the  Informition  content  of  maps  and  digital 
represeatatlOB  techniques  must  be  estabUsltAd  te  compress 
the  daU  to  a  degree  whereby  an  eooaomloally  feasible  deHoe 
ou  be  developed.  (Autbor) 


AD-600  369  Dlv.   6.  8,  U 

OTS  Prioe  $L60 


Oklahoma  State  Univ.,  StUlwater.   Research  Foundation. 

SUPPOUT  OF  THE  UPPBR  AIR  BOCKBT  |£SBARCH 

PROGRAM. 

Final  rept. 

bgr  Claude  M.  Owlnn,  Wayne  Hoover,  and  J4«  Zlnn. 

Jan  64,  59p 

Contrafct  AF19  604  6648;  Proj.P7659t  Taslf  765903 

AFCRL  64  195 


Unolassifled  report 


Deeortptors:   CQround  siqiport  equipment),  CSounding 
Tookets,  Teleineter  systems),  (Telemetos  systems. 
WoawHwg  rookets).  Guided  missiles,  UpiMT  atmoepbare, 
Telometorlag  receivers.  Telemetering  tnnsmltters. 
Portable.  Ultrahigh  frequsnoy,  BBvlraiimoatal  tests, 
Calitarattoo,  Flight  oontrol  systems.  Timing  devices, 
Booket  trajeotories. 

The  components  and  assembly  of  oompaot  portable  FM/FM 
telemetry  ground  stations  are  described.  The  designs  of  both 
ground  and  airborne  units  associated  with  t^metry  systems 
and  the  test  and  callbratloo  of  telemetry  systems  are  pre- 
sented. Soma  modlflcatlona  made  to  commarically  purchased 
items  to  extend  their  use  for  special  appliostions  are 
deeoflbed.   Systems  for  inflight  control  of  wents  through 
tlniars  and  ground  command  are  desoribed«   Some  studies 
and  experiments  on  utUlaing  the  telemetry  to  Obtain  the  tra- 
leotorles  of  rockets  are  discussed.   An  investigation  of  the 
state  of  tbe  art  of  UHF  telemetry  systems  U  discussed. 
(Autbor) 


AD-600  273  DlT.  6 

OTS  Price  $3.75 

Deyton  Univ.,  Ohio.  Researoh  Inst. 

COHBRBNT  OPTICAL  RADAR  PARAMBTtttS  AMD 

TARGET  RBFLBCnONS. 

Teotanioal  dooumsntary  rept.  1  July  62-30  Jttn  63 

tagr  Werner  R.  Rambausks.  Apr  64.  U7p 

Cflotraot  AFaS  657  9014t  Pro}.  6191t  Task  5tlB10S 

BTDTDBeS4M8 

Unolassifled  report 
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DETECTDN  -  Division  6 


Descriptors:   CLasers.  Radar),  ('Li^  pulses.  Reflection), 
('Radar  refleotlonB,  Lasers),  O^cal  equipment  conq>onents. 
Ruby,  Radar  targets.  Geometric  forms.  Surfaces,  Circtdts, 
Signals,  Interferometers. 

The  problem  of  the  reflection  of  ruby  laser  pulses  from 
artiflclal  targets  is  investigated.  The  parameters  of 
Intensity  distribution  over  the  cross-section  of  a  laser  beam 
(in  the  0.5  to  3  joule  energy  range)  and  the  time  history  of 
this  Intensity  within  one  pulse  (in  the  1/2  to  1  millisecond 
duratioa  range)  are  measured  and  evaluated  in  different 
distancea  from  tbe  ruby  rod  up  to  75  meters.   Reflection 
characteristics  for  different  standard  geometrical  bodies  "nad 
different  standard  surface  materials  are  derived  experi- 
mentally and  theoretically  for  incoherent  white  illumination 
and  are  compared  with  laser  illumination.   The  change  of 
time  history  of  a  single  pulse  after  reflection  from  the  target, 
due  to  the  targets  shape,  la  studied.  This  change  when  com- 
pared with  tbe  undlstorted  pulse  from  tbe  rear  of  the  ruby 
permits  conclusions  about  the  shape  of  tbe  target.  (Author) 


AD-600  286 
OTS  Prioe  $1.50 


DlT.  6,  a,  8,  12 


Applied  J*hysios  Lab..  Johns  Hopkins  Univ..  Silver  Spring,  Md. 
IONOSPHERIC  CONTRIBUTIONS  TO  THE  OOPPLER  SHIFT 
AT  VHF  FROM  NEAR-EARTH  SATELLITES, 
by  W.  H.  Guier.  July  63,   58p  CM1040 
Contract  NOw62  0604o 

Unolassifled  report 

Descriptors:  CSatelUtes  (Artiflclal),  Tracking), 
(Ionosphere.  Dappler  effect),  ('Dopper  effect.  Very  hi^ 
frequency).  Geodesies,  Doppler  systems.  Atmospheric 
refraction.  Electron  density.  Integral  equations. 

The  imospheric  contributions  to  the  ncm-relativlstic  Doppler 
shifi  at  VHF  from  satellites  above  the  ionosphere  are  conslcik 
ered  to  0(l/f  sub  s  to  the  3rd  power)  where  f  sub  s  is  the 
satellite  transmitter  frequency  and  the  vacuum  Doppler  shift  Is 
considered  of  0(f  sub  s).   Boundary  ocndltionB  are  imposed  oa 
the  solution  to  the  wave  equation  containing  the  ionosphere 
electron  contribution  to  the  refractive  index  such  that  the 
solution  to  0(l/f  sub  s  to  the  3rd  pawer)  in  the  phase  is  obtained. 
It  is  shown  that  to  this  order  Fermat's  principle  can  still  be 
applied  if  the  index  of  refraction  is  modlfled  by  terms  containing 
gradients  of  the  electron  density.   This  generalized  Fermat's 
principle  Is  used  to  obtain  the  ionospheric  contributions  to  the 
Doppler  shift  to  0(l/f  sub  s  to  the  3rd  power)  at  VHF.   Upper 
bounds  for  the  various  terms  are  estimated.   It  is  shown  that: 
(1)  additional  terms  not  given  by  the  geometrical  optics  aj^roxi- 
motion  are  negligible  so  that  geometrical  optics  theory  is 
vaUd  at  VHF  to  0(l/t  sub  s  to  tbe  3rd  power),  and  (2)  except  for 
very  disturbed  condittons  in  tbe  ioaospbuv,  tbe  use  of  tbe  two 
frequency  doppler  data  to  eliminate  tbe  first  order  refracttoa 
contribution  should  yield  negligible  hi^ier  order  refraction 
errors  so  long  as  the  lower  of  the  two  frequencies  in  above 
100  mc/s.  (Author) 


AD-600  377 
OTS  Price  $1.25 


Dlv.  6.  8 


Naval  Research  Lab.,  Washington,  D.  C. 

PERFORMANCE  AND  ANALYSIS  OF  SONAR  TRANSMITTER 

USING  PARALLEL  INVERTER  UNIT. 

by  F.  L.  Hunsicker.  8  Apr  64,  44p 

NRL6036 

Unclassified  report 

Descriptors:  CSonar  projectors.  Performance 
(Engineering)),  (*Inverter8,  Sonar  equipment).  Silicon, 
Rectifiers,  Inverter  circuits.  Transducers,  Electrical 
properties.  Design. 

A  solid-state  sonar  transmitter  using  silicon-controlled 
rectifiers  in  a  parallel  inverter  circuit  has  been  develc^Kd. 
The  transmitter  has  an  output  power  of  three  kilowatts,  with 
an  efficiency  of  85  to  90  percent  at  low  audio  frequencies.   An 
ac  equivalent  circuit  for  the  parallel  inverter  and  load 
combination  has  been  analyzed  to  obtain  equations  for  Inverter 


division  6  -  DETECTK>N 


Input  resistance,  commutation  ratio,  and  peak  voltage.   The 
equiralent  circuit  assumes  that  the  inverter  compmients  are 
lossless  and  that  tlte  input  current  is  constant.   The  transmitter 
was  used  to  drive  a  36-element  array  of  variable-reluctance 
transducers  which  have  a  resonant  frequency  of  960  cycles 
per  second.   The  distorted  driving  voltage  from  the  inverter 
circuit  did  not  adversely  affect  the  acoustic  performance  of  the 
-projector  array.   Comparison  of  the  measured  and  calculated 
performance  at  the  inverter  circuit  indicates  that  the  ac  model 
^ves  sufficiently  accurate  results  to  allow  prediction  of 
inverter  performance  with  a  known  load.  (Author) 


AD-600  429  DIt.   6.  8 

OTS  Price  $1^5 

Electronic  Defense  Labs..  Mwmfaiw  yiew,  Calif. 

EKB03.  ANALYSIS  OF  PHASED-ABRAY  DIRECTION 

FINDERS. 

fay  John  D.  Bruce.  18  Feb  63,  49p  EDL  E79 

Contract  DA36  039SC87499 

Unclassified  report 

Descr^itors:  ('Phased  arrays.  Antenna  configurations), 
(*Dlrectlon  finding.  Errors),  (^Multiple  beam  antennas. 
Direction  finding).  Errors,  Analysis.  Signals,  Deteotton, 
Gain,  Beams  (Eleotromagnetio),  Graphics. 

An  antenna  array  using  multiple  beams  for  direction  fitnting 
has  certain  inherent  errors  associated  with  its  use.   Two  error 
e^qiressions  are  utilized  to  give  a  moasure  of  the  accuracy  ob- 
tained using  this  antenna  system.   One  of  these  is  called  the 
maximum  average  error  and  the  other  the  expected  error. 
Five  different  operating  conditions  are  investigated.   They  are: 
(1)  the  ideal  case,  where  all  beams  are  assumed  to  have  the 
same  form;  (2)  the  unequal  beamwidth  case,  where  the  effect 
of  broadening  the  beam  pattern  when  directed  away  from 
broadside  Is  consideredi  (3)  the  unequal  gain,  equal  beamwldth 
case  considers  the  effect  of  receiver  gain  imbalucei  (4)  the 
unequal  gain,  unequal  beamwldth  case,  w'nioh  is  a  oomblnatiOB 
of  the  aCTeots  of  (2)  and  (3)  above]  and  (5)  the  random  signal  de- 
tection case,  which  treats  the  problem  of  certain  intercepts 
remaining  undetected.   Comparisons  are  made  with  the  ideal 
case  for  all  non-ideal  operating  conditions  and  are  displayed 
in  graphical  form.   The  effect  of  beam  broadening  is  shown  to 
be  qutte  small.  (Author) 


AD-600  54S 
OTS  Price  $5.00 


Dlv.    6,  2 


AD-600  538  Dlv. 

OTS  Price  $2.00 


6,5,8 


Human  ScleaoT?  Research,  Inc.,  McLean,  Va. 

THE  DEVELOPMENT  OF  AN  INFORMATION  SYSTEM  FOR 

IDENTIFICATION  AND  RAID  RECOGNmON  IN  AIR/SPACE 

DEFENSE.  VOLUME  I:  IMTTAL  STEPS. 

Final  rept. 

by  W.  S.  Vaughan  and  T.  R.  Vimelson.  Jr.  Jul  63,  73p 

Contract  AF19  628  289,  Pro).  4690,  Task  469003 

ESD   TDR64  189  VI 

Unclassified  report 

Descriptors:  (*Detection7 Data  processing  systems), 
(♦Identification  systems,  Defense  systems),  (*Early  warning 
systems.  Defense  systents),  (*Communication  theory.  De- 
fense systems). 

The  system  development  process  is  an  art,  particularly  sub- 
ject to  a  trial-and-error  kind  of  methodology  in  its  early  stages 
where  functional  requirements  are  first  delineated  into  an  ap- 
proximate solution.    In  the  present  study,  aotae  specific  steps 
in  the  process  of  developing  an  identification  and  raid  recogni- 
tion information  system  for  air  defense  were  identified  and 
some  of  tlie  considerations  involved  at  each  step  were  spelled 
out.   The  development  steps  and  the  considerations  they  re- 
quire of  tl»e  devel(^)er  were  generalized  from  an  examination 
of  the  evolution  of  Identification  and  raid  recognition  proce- 
dures in  SAGE,  and  supplemented  first  by  the  development  of 
similar  procedures  in  BMEWS  and  second  by  a  hypothetical 
application  of  the  steps  to  the  devekqanent  of  similar  pro- 
cedures for  a  satellite  threat  environment.  (Aitjor) 


General  Electric  Co.,  Syracuse,  N.  Y. 

PASSIVE  OPTICAL  TECHNIQUES  INVESTIOATION. 

Final  rept. 

by  A.  D.  French  and  O.  R.  Bakemsn.  Jan  64.  3Mp 

Contract  AF30  602  2886,  Pro].  4506.  Task  450601 

RADC    TDR63  416 

I  *  Unclassified  report 

Descriptors:  (*Space  surveillance  systems.  Optical  track- 
ing), (•Optical  tracking.  Space  surveillance  systems),  (*Sital- 
Utes  (Artificial),  Detection),  SUrs,  Resolution,  Sky  bright- 
ness. Atmospheric  refractloos.  Target  discrimination, 
Lenses,  Handbooks. 

The  parameters  and  trades  involved  when  using  various 
passive  optical  techniques  to  separate  earth  orbiting  objects 
from  the  celestial  background  and  the  capability  of  orbit  pre- 
diction from  angle  only  daU  are  presented.    In  addition  brief 
discussions  of  the  celestial  background,  atmospheric  effects, 
Urget  bri^tness  factors,  lens  (optical)  design,  detection 
theory  and  sensor  capabilities  are  reported  in  modified  hai-* 
book  form.  (Author) 


AD-600  599 
OTSPrloefi^O 


DiT.  6.  8 


Lockheed  MIssIas  and  Spsoe  Co.,  Sunnyvale.  CaUL 
PERFORMANCE  OF  THE  DELAY-LOCK  TRACKINO  DIS- 
CRIMINATOR WITH  BINARY  SIGNALS. 
Technical  rept. 
by  R.  A.  Dye.  Apr  64,  50p  LM9C6  74  64  18 

Uaolssslflad  r«poit 

Descriptors:  (*Traoklng.  Disoriminators),  (*Dlsorlmatas«. 
Delay  lines),  (nudar  traoklng.  Radar  beaoons),  Pazfbrmsao* 
(Engineering).  Model  tests.  Slgnal-to-nolse  ratio.  Dopplar 
effect.  Mtiltipath  transmission.  Transients.  Rti^a  flntti^ 
Low  pass  fUtws,  Dtfltsl  STStsm,  Dslajr  otroolts.  Targst 
diserlmatlflii. 

This  report  describes  the  performance  of  the  binary  delay- 
look  trackiog  discriminator  as  evaluated  from  laboratory- 
slnwilatsrt  environments.   A  binary  delay- lock  dlsoiimlnator 
was  oonstruotad  and  perfomttnoe  was  obserred  wiisn  operated 
In  noise,  with  doppler-shlflad  return  signals,  and  with  a  multi- 
path  channeL   Experimental  rertfloatUn  of  much  of  the  earllar 
theoretical  work  was  aooompUshsd  and.  In  some  cases,  per- 
formance in  excess  of  that  previously  predicted  was  observed. 
From  the  results  presented  here,  conclusions  as  to  the  sult- 
abUlty  and  advantage  of  using  the  delay-look  trading  teohnlqua 
can  be  formilated  as  well  as  obtaining  further  <im<g««*  into  the 
physical  meohanlsm  with  whloh  It  operates.  (Author) 


AD-600  660 
OTS  Price  $3.50 


Div.   6.30 
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Bendix  Radio  Div.,  Bendlx  Corp..  Balttmore.  Md. 

AN/FPS-85  SPACE  TRACK  RADAR. 

^arterly  technical  documentary  rept.  no.  4 

Apr  64,  204p 

Contract  AF30  602  2763 

RADC  TDR63  494 

I  Unclassified  report 

Descriptors:   (•Radar  tracking.  Programming  (Com- 
puters)). (•Programming  (Computers),  Radar  tracking), 
(•Radar  range  computers.  Programming  (Computers)), 
(•^ace  surveillance  systems.  Radar  tracking).  Computers. 
Programming  languages,  DaU  storage  systems.  Monitors. 
Computer  logic. 

The  volume  presents  the  progranomlng  techniques  and  com- 
puter program  specifications  which  summarize  the  entire 
design  analysis  phase  for  the  system  computer.   The  results 
are  presented  in  three  sections.   The  first  section.  System 
Programming  Organization,  describes  the  programmli«  tech- 
nicyies  used  in  developing  the  operaUonal  computer  programs. 


Topics  included  in  that  section  discuss  thd  structure  of  pro- 
grams and  storage,  the  programming  langtisge  to  be  used,  and 
the  interface  between  the  executive  control  program  and  the 
data  handling  programs.   The  second  section,  Monitor  Program 
Specifications,  exhibits  the  precise  nature  of  the  Monitor  or 
executive  control  system.    A  portion  of  tliat  section  describes 
the  operation  of  the  Priority  Scheduler,  a  critical  part  of  the 
system  wtilch  is  the  control  center  of  the  ^tlre  multlprogram 
systam.  (Author) 


AD-600  713  Div.  6,  36 

OTS  Prtce  $2.00 


Santa  Barbara  Research  Center.  Goleta,  Calif. 
PRODUCTION  ENGINEERING  MEASURE.  PbSe  INFAAREO 
DETECTORS  -  TYPE  IR-200.  i 

^larterly  progress  rept.  no.  8,  1  Jan-1  A{ar  64 
bf  G.  H.  Cook.  27  May  64,  71p  SBRC5527  Q3 
Contract  DA36  039AMCO1466K.  | . 

Unolasslfled  report 

Dssorlptorst  (*lBfrared  detectors,  Prodnetton),  Infrared 
equipment.  Manufacturing  methods.  Quality  control.  Lead 
oonqiounds,  Selenldes. 

Approval  at  test  facilities  was  obtained  fnom  USAEM8A.   Rec- 
ommendsd  ohangu  to  the  specifications  of  SCS-34A  were  ob- 
tslnsd  from  USAEMSA.  The  praproduction  run  was  not  com- 
plstad  due  to  sohertiile  delays  and  prooesstag  problem.-}.  Sev- 
eral nuuwfaoturiag  and  inspection  procedvres  were  revised  to 
riflMt  corrective  actions  and  Imiirovemoofts.   Approval  was 
rsoelTBd  fbr  ttts  Inspection  and  Quality  Control  Plan  submitted 
to  USABM.V.  Contract  schedule  extension  was  requested  and 
graatsd.  (Author) 


AD-600  866 
OTS  Price  $8.60 


Dlv.  6,  28 


Visibility  Lab.,  Univ.  of  Callfonila,  San  Dl«go. 

PREDKTKWS  OF  SIGHTING  RANGE  BASi3D  UPON 

MBA8UBBMENTS  OF  TARGET  AND  ENVIRONMENTAL 

PROPERTIES.  ■ 

Final  rept. 

by  Jsoqaellne  L  Oordon.   Sep  63,  91p  SIO'! 

Cootnot  N133  60630  29657A 

pnclassifled  report 


>iltef6SaS 


r 


Descriptors:    (^Targets,  Position  finding),  (•Position 
finding.  Vision),  (•Target  position  indicators),  (•Ranges 
(Dlstsnoe)  Range  finding),  Visibility,  GeQphyslcs.  Mathemat- 
ical prediction.  Ranges  (Establishments)^; Aerial  pbotogrspfay. 
Tracking. 


D£T£CTK>N  -  Division  6 


During  the  summer  of  1962  a  field  experiment  was  conducted 
at  the  U.  S.  Naval  Ordnance  Test  Station,  China  Lake,  Calif- 
omla.   This  field  test  consisted  of  a  ooordlnated  program  of 
visual  sightings  and  measurements  of  the  environmental  and 
target  properties  appropriate  to  the  observations.   The  speclflo 
task  undertaken  by  the  Visibility  Laboratory  was  to  aid  In  the 
design  of  the  experiment  to  obtain  the  obeervations,  to  conduct 
the  program  of  measurement  of  the  environmental  and  target 
properties,  and  to  use  these  data  to  predict  the  sighting  ranges. 
This  r^>ort  contains  a  description  of  the  design  of  the  visual 
eiqwriment,  the  details  of  the  program  of  geophysical  measure- 
ment, and  the  predicted  sighting  ranges.   The  observed  sight- 
ing and  recognition  ranges  will  be  published  in  a  separate  re- 
port by  the  Naval  Ordnance  Test  Station.  (Author) 


AD-600  856  Div.  6,  28 

OTS  Price  $8.10 

VlsibUlty  Lab.,  Univ.  of  California,  San  Diego. 

SUBMARINE  VBIBDIJTY  AND  RELATED  AMBIENT  LIGHT 

STUDIES. 

Final  rept., 

by  R.  W.  Austin  and  J.  H.  Taylor.   Dec  63.  89p   SIO  Ret  63  32 

Contract  N62306  1034 

Unclassified  report 

Descriptors:     (•Submarines.  Visibility).  (••V^sIbUity,  Sub- 
marines). (*Submarines,  Detection).  ('Underwater  object  lo- 
cators. Underwater  ll^t),  •Underwater  lights.  Optical  equip- 
ment. Operations  research.  Aerial  reconnaissance. 

The  major  effort  which  was  imdertaken  during  the  one-year 
period  was  to  provide  requested  support  for  two  field  operations 
whose  purpose  was  the  study  of  the  visibility  of  submarines  from 
aircraft.   Neither  of  these  operations  were  sxiccessful  in  pro- 
viding the  primary  information  wtilch  was  being  sought  due 
mostly  to  the  vagaries  of  the  weather  and  the  Cuban  blockade. 
Reconunendatlons  are  given  for  a  plan  for  a  ftiture  operation 
with  more  carefully  controlled  conditions  and  more  restricted 
and  specific  objectives.   Data  was  submitted  for  examination 
which  had  been  obtained  on  several  cruises  of  tlie  USS  REDFIN 
to  various  areas  in  the  AUantlc  Ocean.    Within  the  limitations 
Imposed  by  U»e  lack  of  adequate  documentation  on  many  of  the 
records  these  data  were  reduced  and  analysed.   Recommendations 
are  made  for  uses  of  the  data  obtained,  tor  Improved  methods 
and  Instrumentation  to  be  used  to  obtain  data  in  the  future.   It 
is  suggested  that  further  data  be  obtained  with  careful  documen- 
tation followed  by  additional  study  and  analysis.    Such  a  program 
should  be  able  to  provide  a  methodology  for  the  use  of  ambient 
light  measuring  equipment  to  assist  submarine  commanders  in 
the  accomplishment  of  their  c^>eratlonal  mission.  (Author) 
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7.    ELECTRICAL  EQUIPMENT 


AD-600  044 
OTS  Price  $2.75 


Div.  7 


Aerospace  Research,  Inc.,  Boston,  ttass. 

PORTABLE  BATTERY  CHARGERS. 

Quarterly  process  rept.  no.  2,  1  Oct-31  Dec  63 

by  Robert  B.  Craven  and  Charles  A.  Moo.  28  Jan  64.  144p 

ARI  Pub  91 

Contract  DA36  039AMC02330E:  Task  1G6  22001A053  05 

Unclassified  report 

Descriptors:   (♦Battery  charges.  Portable),  ('Modulators, 
Battery  chargers).  Power,  Control,  Circuits,  Transistors, 
Rectifiers,  Silicon,  Inverters,  Power  transformers.  Trigger 
circuits.  Switching  circuits.  Batteries  and  components. 

Basic  battery  charging  configurations  permitting  control  of 
charging  power  by  use  of  switch  modulation  methods  are 
presented.  Circuits  using  both  transistor  and  silicon  controlled 
rectifier  switch  power  modulators  are  described  and  compared. 
Pulse-width  and  pulse  frequency  modulation  methods  are 
examined  from  the  stand^int  of  suitability  for  control  of 
charging  power.  It  is  conculed  that  use  of  pulse-width  switch 
modulation  control  of  charger  power  results  in  a  smaller 
required  output  circuit  smoothing  choke  than  is  required  using 
the  pulse  frequency  control  method.  (Author) 


AD-600  119 
OTS  Price  $1.75 


DlT.    7 


Ion  Physics  Corp.,  Burlington,  Mass. 

ELECTROSTATIC  POWER  GENERATOR. 

Quarterly  technical  progress  rept.  no.  2,  15  Jan-15  Apr  64 

by  C.  N.  Coenraads.    15  Apr  64.  64p 

Contract  AF33  615  1168,  Pro].  8128.  Task  812808 

Unclassified  report 

Descilptors:  ('Electrostatic  generators.  Power  equipment). 
Electric  governors.  Circuits,  Vacuum  seals.  Electric 
insulation.  Vacuum,  Electrodes,  Finishes  and  finishing. 
Surface  properties.  Hardness,  Metal  coatings.  Dielectrics, 
Electric  discharges.  Pulse  generators,  Transformnrs, 
Field  emission. 

The  generator  system  has  been  rebuilt  completely.   The 
atmosphere-to-vacuum  3eal  has  been  designed  and  fabricated. 
The  successful  insulation  of  35  kv  between  two  1000  sq  cm 
electrodes  with  1  mm  separation  has  been  accomplished. 
Further  insulation  studies  have  led  to  a  deeper  insight  into  the 
basic  vacuum  insulation  problem.   The  study  of  excitation 
methods  for  the  generator  has  led  to  a  successful  scale  model 
test.   (Author) 


AD-600  250 
OTS  Price  $1.00 


Div.    7,  4 


Columbian  Carbon  Co.,  Princeton,  N.  J. 

CARBON  BLACK  FOR  ORGANIC  DEPOLARIZER  BATTER- 
IES. 

Quarterly  progress  rept.  no.  2,  1  Oct-31  Dec  63 
by  M.  T.  Johnston  and  J.  E.  Smith.  31  Dec  63  31p 
Contract  DA36  039AMC03239E,  Proj.  1G€  22001A053 

•  Unclassified  report 

Descriptors:    ('Batteries  and  components.  Carbon  black), 
(•Carbon  black.  Production  control).  Furnaces,  Physical 
properties.  Chemical  properties,  Tables,  Effectiveness, 
Tests. 


Carbon  blacks  from  twenty  statistically-de8l(ned  runs  on  the 
14R  ftimaoe  have  been  evaluated  in  organic  depolarized  dry 
cells.    Extensive  data  are  also  presented  on  physical  and 
chemical  characteristics  of  the  experimental  blacks.    Initial 
service  life  of  A-size  cells  discharged  continuously  through 
16-2/3  ohms  resistance  to  an  end  voltage  of  0.9V  ranged  from 
about  22  to  27  hours.   No  single  furnace  variable  studied  was 
able  to  bring  about  changes  in  the  carbon  blacks  produced 
which  significantly  improved  the  performance  of  organic  cells 
containing  the  various  carbon  blacks.    However,  two  inter- 
actions were  found  to  be  significant.  (Author) 
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AD-600  2£ 

OTS  Price  $2.00 


Div.    7 


Eagle- Picher  Co.,  Joplin,  Mo. 

INVESTIGATIONS  LEADING  TO  THE  DESIGN  OF  A 

RELUBLE  SEALED  NICKEL-CADMIUM  CELL. 

Rept.  no.  7  (Quarteriy  progress  rept.  no.  3)  1  Nov  63- 

31  Jan  64. 

by  C.  O.  Gosch.  28  Feb  64,  80p 

Contract' DA36  039AMC00135E,  Continuation  of  Contract 

DA  36  039sc89084,  ProJ.  1G6  22001A  053  02 

Unclassified  report 

Descriptors:    ('Electrolytic  cells.  Design),  ('Storage 
batteries.  Materials).  Batteries  and  components,  Nickel 
compounds.  Cadmium  compounds.  Electrolytes,  Additives, 
Electrical  properties.  Alkaline  cells.  Reliability,  Tests. 

Data  accumulated  in  studies  made  of  several  factors  in  design 
experiments  and  tl»e  response  information  obtained  therefrom 
in  the  following  have  been  analyzed:    Additional  Analyses  of 
A  Limited  Overcharge  Experiment,  A  Constant  Overcharge 
Experiment,  A  Cycle  Life  Experiment,  A  Charge  Retention 
Experiment.   The  design  experiment  was  delineated  and  the 
response  data  were  detailed  for  the  factors:   (A)  electrolyte 
concentration,  (B)  additives,  (C)  type  of  sintered  plaque, 
(D)  type  of  separaUon.  (E)  type  of  negaUve  plate,  (F)  type  of 
cell.   These  design  factors  were  carried  forward  at  the 
several  levels  previously  reported.   An  additional  design 
experiment  was  delineated  and  the  response  data  were 
detailed  for  the  factors:   (A)  type  of  negative  plate,  (B)  type  of 
separation,  (C)  electrolyte  concentration,  (D)  additive  to  the 
positive  plaque.   These  design  factors  were  carried  forward 
all  at  four  levels  with  the  exception  of  the  factor  of  positive 
plaque  additive  which  was  at  two  levels.   The  results  of  the 
analyses  of  the  responses  of  the  cells  studied  in  the  above 
experiments  have  been  recorded  and  the  influence  of  the 
various  parameters  have  been  shown.  (Author) 


AD-600  320 
OTS  Price  $4.00 


Div.    7 


TRW  Electromechanical  Div.,  Tbonq>son  Ramo  Wool- 

dridge.  Inc.,  Cleveland,  Ohio. 

APPLIED  RESEARCH  PROGRAM  FOR  BINARY  RANKINE 

CYCLE  ENERGY  CONVERSION. 

Final  technical  rept..  Mar  62-Mar  63. 

by  C.  H.  Allen.  S.  S.  Carlton.  J.  G.  Lenhart.  and 

R.  R.  Reimer.  Apr  64,  266p  TRW  ER5925 

Contract  AF33  667  8101,  ProJ.  3145,  Task  314502 

APL  TDR64  5 

Unclassified  report 

Descriptors:    ('Energy  conversion,  Rankine  cycle), 
('Rankine  cycle.  Energy  conversion).  (■'Electric  power 
production.  Solar  panels).  ('Power  supplies.  Spacecraft), 
Fluids,  Mercury,  Hydrocarbons,  Thermodynamics,  Design, 
FeasibUity  studies. 
The  practical  feasibility  of  binary  Rankine  cycle  space 
power  plants  was  considered  and  certain  technical  problem 
areas  were  given  detailed  attention.   ^>eclflcally,  analyses 
were  made  of  both  high  and  low  temperature  binary  systems 
and  compared  with  competitive  single  fluid  Rankine  power 
plants.   Investigations  were  made  into  integraUon  of  the 
system's  solar  collector  and  waste  heat  radiator,  the  bottom 
cycle  working  fluid,  and  a  dynamic,  two  fluid  shaft  seal. 
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The  combined  collector-radiator  studies  considered  the 
tbemul  and  structural  stability  of  the  assembly  and  devised 
and  developed  teohnlques  for  its  fabricatioo.   The  assembly 
oooaists  of  a  stretch-formed  aluminum  sheet  to  form  the 
collector  surface  with  tubes  joined  to  the  back  side  forming  a 
conventional  fin-tube  radiator.   A  very  promising  low  temper- 
ature working  fluid  was  selected  and  evaluated  by  a  series  of 
thermal  screening  tests  followed  by  a  1000-hour  forced  con- 
vection boiling-condensing  loop  test   The  fluid  selected  is 
the  aromatic  hydrocarbon,  ortbo-xylene.   To  permit  mounting 
of  the  two  turbines  of  the  binary  system  on  a  common  shaft, 
a  dynamic  two  fluid  shaft  seal  was  designed  and  briefly 
evaluated.   The  design  Is  a  combination  face  seal  and  centri- 
Aigal  seal  with  a  disengagement  feature  to  unload  the  face  seal 
during  dynamic  operation.   Severe  fluid  instability  was  en- 
countered and  while  the  seal  showed  promise,  available  time 
and  funding  did  not  permit  its  solution.   The  studies  definitely  ' 
showed  the  practical  feasibUity  of  applying  the  binary  Rankine 
cycle  concept  to  space  power  conversion  applications  and 
indicated  that  it  can  provide  a  positive  Improvement  in  system 
weight  and  performance  compared  to  con3|>etitlve  systems. 


AD-600  365  DtT.  7 

OTS  Price  $a.76 


Badto  Corp.  at  Amarlcs,  Harrison,  N.  J. 
TBBRMOBLBCTRIC  POWER  MODULB8. 
R^it.  no.  4  (Final).  2  Jaa-Sl  Dec  63. 
Iqr  Hans  P.  Van  Heyst.  31  Jan  64,  131p 
Cootraot  D.U6  0$9AMC00110E. 


Unclassified  rqwrt 


Deeorlptors:  (*Mo(lulae  (BlaotroDlcs),  Power  supplies). 
CThermoelectriotty,  Qeoerators),  (*Energy  conversion, 
Ifaxliiles  (EUctroolcs)),  Electric  power  produotioo,  Silicon, 
Germanium,  Thermodtynaimlce,  Bleotriosl  praperUee, 
Deelfn.  Tea«s.St 

Stllooo-germanlum  thermoelectric  power  modulea  were 
ileelgnerl  and  developed.  Modulee  operated  satisfactorily  under 
■tee4)r-state  and  thermal  cycling  conditionB  for  several 
thmisanri  hours.  Theee  modules  were  directly  exposed  to  the 
exhaust  gaaee  of  various  fossil  fuels  and  a  number  were  also 
teeted  for  shock  and  vibration.  The  data  la  this  report  will 
Indicate  that  as  a  direct  result  of  this  retMsrch  and  develop- 
ment oCtort,  a  thermoelectric  power  mod«le  was  developed 
which  can  be  used  as  a  huUrtlng  block  in  ttie  design  of  thermo- 
electric power  generators.  Scnie  effort  was  spent  in 
obtaining  heat  transfer  charaoteristics  of  heat  exchangers 
under  free  and  forced  convection  oondltioOB.   Because  of  the 
onmplex  nsture  at  conqxtting  the  heat  transfer  properties,  a 
direct  analytical  solution  was  not  atbempttO.  Much  reliance 
was  placed  on  teet  results  obtained  in  laboratory  esperimenta 
sad  cm  results  reported  in  literature.  Th^  electrical 
dwraoteristics  at  tbs  mociiiles  were  evahtated  and  an  arrange- 
ment of  either  series  or  series-parallel  Was  determined  to 
sstisfy  the  wide  range  at  Toltage  and  powir  requirements  as 
qieelfied  in  tlte  oontraot  requlremmts.  Miking  use  of  the 
developed  module  design,  oonoeptual  lOO-fffatt  thermoelectric 
generator  designs  are  discussed. 


AD-600  395 
OTS  Price  $3.25 


Div.  7,  4 


'SILVER  OXIDE 


Yardney  Labs.,  Inc.,  New  York 
DEVELOPMENT  OF  THE  SEALED  ZINC- 
SECONDARY  BATTERY  SYSTEM, 
^larterly  progress  rept.  no.  2,  1  Oct-30  bee  63. 
tqr  Martin  Sulkes.  30  Dec  63,  83p 
Contract  DA36  039AMCO2238  E.  Pro].  3A|gi9  09  002. 

Unclassified  report 

Descriptors:  CStorage  batteries.  Design).  ('Batteries  and 
conqnnente.  Materials).  ('Electrolytic  oeUs).  Silver,  Zinc, 
Physical  properties.  Chemical  properties,  Electrical 
properties. 


ELECTRICAL  EQUIPMENT  -  Division  7 

12AH  sealed  silver-clnc  cells  of  standard  construction  when 
cycled  at  120*  F  had  poor  ci4>acity  maintenance,  due  to 
separator  deterioration.   Ceils  cycled  at  room  temperature 
showed  poor  charge  acceptance  at  high  rates  of  charge. 
Studies  of  the  reaction  of  oxygen  with  zinc  in  12AH  cells 
indicate  Uiat  the  maximum  overciiarge  rate  possible  with 
standard  construction  is  60-90ma  or  fi2-1.8  ma/sq.  in. 
The  recombination  reaction  was  found  to  be  limited  by  the 
diffusion  of  oxygen  through  the  electrolye.    In  the  range  of 
concentrations  tested.  26.5-44%  KOH,  the  lower  the  concen- 
tration the  greater  the  rate  of  recombination.    Data  are 
presented  on  the  physical,  chemical  and  electrical  properties 
of  separators  and  interseparators.   The  use  of  one  layer  of 
high  resistance  membrane  as  a  separator  is  not  feasible.   Most 
of  the  cells  built  with  a  single  turn  of  Radiation  Aj^licaUon, 
Inc.  irradiated  polyethylene  shorted  during  the  first  charge. 
Positive  electrode  surface  areas  were  studied  by  double  layer 
capacitance.    The  result  indicate  that  the  area  increase  takes 
place  during  discharge.  (Author) 


AD-600  426  Div.   7 

OTS  Price  $0.50 

Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 

COATING  BIATEBIAL  FOR  PREVENTION  OF  ICE  AND 

SNOW  ACCUMULATIONS!  FURTHER  INVESTIGATIONS. 

Final  rept. 

by  Peter  J.  Hearst.    88  Apt  64,  7p 

Task  Y  R007  08  04  410 

NCEL  N541  add. 

Unclassified  report 

Descriptors:  (*Electrical  equipment.  Ice  prevention),  (•Ice 
prevention.  Materials),  (Ice.  Adhesion),  Coatings, 
Antennas,  Sbow. 

The  pMSibUlty  of  obtaining  or  developing  a  coating  material 
to  prevent  ice  and  snow  aocumulation  was  further  investigated. 
Qoalitative  ice  adhesion  and  frost  retention  experiments  indi- 
cated that  all  available  materials  would  accumulate  ice  under 
the  proper  oondtttODS.  Although  It  mi|^  be  possible  to  develop 
suitable  coatings  with  low  adhesion  to  ice.  rather  than  no 
adhesion,  the  potential  usefulness  of  such  coatings  to  the 
Bureau  of  Yards  and  Docks  does  not  appear  to  be  sufficient  to 
warrant  further  research  at  the  present  time.   (Author) 
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AD-600  583  Div.   7,  36 

OTS  Price  $0.50 

Foreign  Tech.  DIt.,  Air  Force  Systems  Command, 
Wrltfit-Patterson  AFB,  Ofato 

PUI^E-LAMP-PARAMETER  DBTERMINATION  BY 
OBSERVATION  OF  NONLINEAR  OPTICAL  PHENOMENA.  , 
by  A.  N.  Rufatnov  and  A.  P.  Ivanov.  7  Apr  64,   f^ 
FTO   Tr64-163;  TT   64-11689 

Unclassified  r^Mrt 

Unedited  rough  drsft  trans,  of  Akndemija  Nauk  BSSK  fMinskl 
Doklady,  1963,  r.  7,  no.  8,  p.  634-637.  ^         ^ 

Descriptors!   (*Light  pulses.  Measurement).  Lighting 
ecpiipment.  Tenqterature.  Effectiveness.  OpOcal  phenomena. 
Nonlinear  systems.  Luminescence.  Absorption.  USSR. 

There  is  proposed  a  simple  method  which  will  make  it 
possible  to  determine  the  tenqwrature  and  the  effidenor 
(coefficient  of  useful  action)  of  a  powerful  source  of  light  hy 
the  change  in  abeorption  capacity  produced  b]r  it  or  tte 
luminescence  of  a  substance. 


Division  7  -  ELECTRICAL  EQUIPMENT 


AO-600  638 
OTS  Price  $3.00 


Dlv.  7,  12 


V 


AUls-Chalm^rs  Utg.  Co..  llUwaukee.  W?s. 

DESIGN  Of  ir)rDiiOi3EN-OXTGEN  CAPILLAHY  TYPE 

FUEL  CELL. 

Final  technical  rept.,  15  U.ty  62-31  Mir  64 

by  N.  P.  Bannerton  and  R.  H.  Hum.    May  64.  165p 

Contract  AF33  657  8970,  Pro].  8173,  Task  817303 

APL  TOR64  54 

\  Unclassiiled  report 

DescriptorsW*^>acecraft.  Power  supplies),  (•Fuel  cells. 
Spacecraft),  J^ergy  conversion.  Batteries  and  components. 
Hydrogen,  0"<§rgdn,  Capillary  tubes.  Environmental  tests, 
^f>ace  environmental  conditions.  Weightlessness,  Shock 
(Mschanlcs),  Vibration,  Acceleration. 

An  affiled  research  program  was  initiated  to  adapt  an 
existing  AlUs-Cnalmara  capillary  type  hydrogen-oxygen 
fuel  cell  for  use  in  a  space  oriented  28  volt,  400  watt  system. 
The  program  Da  the  orbital  package  began  with  laboratory 
models  w:ilch  allowed  preliminary  investigation  and  evalua- 
tion of  ideas  leading  toward  package  assembly  and  system 
operation.    A  temperature  control  system  for  the  orbital 
package  w.ts  developed  which,  depending  on  shroud  tempera- 
ture variations,  provided  evapDrative  oo<3llng  or  automatic 
switching  of  the  fuel  cell  load  and  28  volt  heaters.    En- 
vironmental qualification  tests  Including  shock,  vibration, 
acceleration  and  a  one  hundred  hour  thermal  vacuum  test 
were  conducted  successfully  on  the  final  package  configura- 
tion.   The  orbital  fuel  cell  package  was  also  tested  under 
short  periods  of  weightlessness  on  a  KC-135  jet  aircraft  at 
Wright-Patterson  Air  Force  Base.    This  testing  did  not  have 
any  noticeable  effect  on  the  periorm.ince  of  the  fuel  cell 
package.    Information  acquired  during  the  program  was  used 
to  formilate  a  comiwsite  conceptual  design  of  a  fuel  cell 
system  for  a  space  vehicle  electrical  energy  source.  (Author) 


AD-600  662  D'v.    7,  25 

OTS  Price  $1.25 

Avco-Everett  Research  Lab.,  Everett,  Miss. 

BOTATIN-J  MACHINERY  UTILIZING  SUPERCONDUCTORS. 

by  Z.  J.  J.  SteUy  and  H.  H.  Woodson.    May  64,    42p 

.'\vcoJlR181 

ContAct  DA44  009AM  C236T, 

j  Unclassified  report 

Descriptors:   (*Genenitors,  Design)  (*9uperconductor3, 
Pjwer  e-4ulpm.?nt  parts),  'Rotor  blades  (Turbomachinery), 
aiperconductivity,  Arm.atures,  Circuits,  Design,  Cryogenics, 
M  itliem.itical  analysis,  Gis  turbines.  Refrigeration  systemii. 
Electrical  equipment. 

The  properties  of  superconducting  materials  appropriate  for 
a  discussion  of  their  application  in  rotating  mnchines  are 
cited.    The  electrical,  m<x;hanlcal,  and  thermal  losses  that 
will  occur  in  suiftrconducting  rotating  machines  are  defined 
and  estimited^  The  requirements  for  mitlntaining  ths  cryo- 
genic envlronmsnt  are  given  in  terms  of  refrigerant  use  and  in 
terms  of  refrigeration.   Somt>  estimates  aregiven  of  refriger- 
ator size  and  efficiency.   The  results  of  a  circuit  analysis  of  an 
alternator  are  given  to  define  the  maxlmimi  performance  fat 
term:?  of  circuit  parameters.    The  resiilts  of  an  electromtig- 
netic  field  analysis  are  used  to  relate  circuit  parameters  to 
geometry  and  material  properties.   On  the  basis  of  these  anal- 
yses some  'Estimates  are  m.ade  of  the  specific  moss  of  alterna- 
tors with  superconducting  armatures  and  with  ambient  temper- 
ature armatures.    These  results  are  combined  with  the  results 
of  the  1r>33-analysis  to  obtain  the  overall  specific  mass  and  ef- 
ficiency of  each  alternator  system.    Finally,  a  proposed  system 
is  presented  for  a  1000  kVA  turboaltemator  having  a  specific 
mass  of  1.85  pounds  per  kilowatt  including  the  gas  turbine,  and 
refrigerator.    (Auth-or) 


.iD-600  733  Wt.   7.  8,  M 

OTS  Prioe  $14.50 

Intemattonal  Resistance  Co.,  PhlUdelpida.  Pa. 

INDUSTRLU.  PREPAREDNESS  M3ASURE:   RESISTORS. 

FIXED.  FILM  TYPE.  GENERAL  PURPOSE  (HIGH  STAMLTrY) 

Final  engineering  rept..  8  Jun  59-26  Dec  63. 

by  Jerom.-^  3. 

Bums.    26  Dec  63,    213p 

Contract  DA36  039SC81283 

UnoUMlfled  r^wrt 

Descriptors:   (*FIxed  resistors.  Films),  (•Resistors, 
Mmufacturlng  mothoda).  Carbon.  Plastics.  Films,  Minu- 
facturing  methods.  Production.  Quality  control.  Reliability 
tElectronlcs).  MillUry  requirements,  economics 


The  obJectlTe  of  this  Industrial  Prepaiectoess  Measure  wss 
the  development  of  a  line  of  5%  and  10%  resistance  toleranee 
film  type  resistors  having  Improved  electrical  perfbrmance 
stabUlty  and  reUabUlty.  and  which  will  be  producible  In  Uifs 
quantities  at  a  cost  comparable  to  specification  MIL-R-11 
carbon  composition  styles.    The  RC-07  and  the  RC-20  style 
passed  all  of  the  requirements  of  Pilot  Plant  testing  with  the 
following  exceptions:  1)  the  RC-20  high  ranges  (100.000  ohms, 
0.27  megohm  .and  0.50  megohm)  maiglnaliy  exceeded  the  quality 
assurance  provisions  as  a  result  of  either  the  100  C  load  life 
or  the  150  C  no  load  tests.    2)  A  sport  problem  developed  wltii 
tte  RC-07  style  as  a  result  of  moisture  cycle  testing.    This 
problem  Is  related  to  the  manufacturing  process  and  should  be 
eliminated  thru  continued  production  experience.   Limited  pro- 
duction experience  gained  during  the  preproductlon  and  Pilot 
Plant  operations  Indicated  that  the  process  yields  and  equip- 
ment operation  of  this  pilot  plant  facility  were  satisfactory  in 
all  respects.    A  form.al  sUtistlcal  analysis  determined  that  the 
failure  rate  of  this  resistor  (RC-07  and  RC-aO)  is  0.147%.    If 
the  high  temperature  requirement  is  omitted,  the  failure  rste 
becomes  (0.116%)  which  compares  fSTorably  with  the  desired 
goal  of  (0.100%). 


AD-600  833 
OTS  Price  $4.00 


Dlv.   7.  27 
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North  American  Aviation.  Inc..  Los  Angeles,  Calif. 

INVESTGATION  OF  POWER  CONVERSION  AND 

GENERATION  TECHNIQUES. 

Rept.  for  15  Apr  63-15  Feb  64  j 

by  J.  E.  Phillips,  Bmll  Clma.  and  Larry  Luers.   15  May  64 

295p 

Contract  AF33  657  11049,    ProJ.  812$.   Task  812808 

APL     TDR64  53 

UnoUsslfled  reinrt 

Descriptors:   (*Electrlc  power  production.  S|Mce  propul- 
sion), (•Power  supplies,  ^ace  propulsloa),  (*Electrlc 
propulsion.  Power  suppUes),  (*Gene  raters.  High  frequency). 
Plasma  Jets,  Acceleration,  Energy  conversion.  Electric 
motors.  Power  transformars.  Cooling,  M.iterials,  Reliability. 

Contract  objectives  called  for  an  analytic  and  experiments! 
investigation  of  techniques  whereby  an  efilclent  and  lightweight 
power  conversion  unit  can  be  provided.    The  conrerslon  unit  Is 
to  be  used  to  supply  high-frequency  electric  power  to  accelerate 
plasmas  In  an  electric  propulsion  engine.   Various  conversion 
and  power  generation  techniques  were  reviewed  In  the  earty 
part  of  the  study  before  approaches  and  concepts  were  estab- 
lished.  In  addition  to  the  converter  concepts,  an  *'*^nmt\ 
Investigation  of  hlgh-frequeacy  power  generation  was  performed. 
After  the  preliminary  investigation,  an  analysis  of  possible 
approaches  for  conversion  of  60  KW  of  SNAP  8  type  of  power 
and  300  KW  of  SPUR  typ  of  power  was  made  and  conceptual 
designs  established.   Three  converter  techniques  in  addltlcn  to 
a  high-frequency  generator  concept  were  evaluated;  namely,  a 
motor-generator  unit,  a  sutlc  transistor  unit  and  a  static  tube 
unit.    Parametric  data  was  derived  and  is  Included  in  this 
report  to  show  component  losses,  size  and  weight    Problem 
areas  under  each  conversion  technique  are  outlined  and  areas 
for  future  appUed  research  recommended.  (Author) 


AD-600  843 
OTS  Price  $1.50 


DlT.  7,  8 


Minneapolis-Honeywell  Regulator  Co..  Ho  Ains,  Minn. 

1X)W  INPUT  VOLTAGE  CONVERSION  REPORT  NUMBER  V. 

^larterly  progress  rept.  no.  5.  1  Jul-30  Sep  o3 

by  John  T.  Llngle  and  Sheldon  D.  Heaner.   uO  Sep  63.  57p. 

MH  64798 

Contract  DA36  039sc90808,  ProJ.  1G6  220<I|A053 

Uncial  41fled  report 


ELECTRICAL  EQUIPMENT  -  Division  7 

Descriptors:  (•Voltage  regulators,  Destgn),  Altematii^ 
current.  Direct  current.  Circuits,  Magnetic  amplifiers.  Rec- 
tifiers, Transistors,  Performance  (Engineering),  Power 
supplies.  Tests,  Design. 

The  investigation  uf  all  known  approaches,  to  determine  the 
opilmum  Tnethods  \A  couvertlng  low  voltage  d-c  power  u) 
higher  voltage  more  usable  d-c  or  a-c  power  for  operating 
military  electronic  equipment  was  undertaken.   Specifically 
the  most  feasible  methods  of  converting  the  low  output  voltages 
of  ihermoelectrlc,  thermionic,  solar  cells,  fuel  cells  or  other 
source  voltages  in  ihe  range  of  0.1  volt  to  1.5  volts  will  be 
determined.    (Author) 


} 


<t  • 
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ravision  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


8.   ELECTRONICS  AND 
ELECTRONIC  EQUIPMENT 


AD-600  001 
OTS  Price  $2.60 


Div.  8 


Institute  of  Research,  Lehigh  Univ.,  Bethelem,  Pa. 

TRANSISTOR  CHARACTERIZATION  AND  ACTIVE  NETWORK 
_^STUr>IES  ' 

'^Interim  technical  rept. 

31  Mar  64.  27p 

Graots  2SC  61;  DA  SIG36  039  60  G2 

Unclassified  report 

Descriptors:  (*Diodes  (Semiconductor),  Electrical  proper- 
ties), (*Transistors,  Performance  (Engineering)),  Networks, 
Capacitors,  Microwave  equipment.  Electronic  switches. 

The  PIN  diode  is  under  study  with  special  attention  toward  its 
properties  (a)  as  a  charge  storage  device,  and  (b)  as  a 
microwave  switch.   The  charge  storage  studies  consist  of:   a 
theoretical  calculation  of  the  length  of  the  storage  time  and  of 
the  amount  of  charge  remaining  at  the  end  of  this  period;  a 
calculation  of  the  time  in  which  the  reverse  current  decays  to 
zero;  an  experimental  investigation  of  the  reverse  transient 
using  pulse  and  sinusoidal  signals.   Diodes  of  different  structures 
have  been  tested  for  snap-off  applications;  the  diode  with  most 
favorable  properties  showed  a  lifetime  of  about  100  nanoseconds 
and  snap-off  times  in  the  range  of  1  to  3.5  nanoseconds.    PIN 
diode  microwave  switches  have  been  designed  to  operate  with 
direct  current  bias  generated  from  the  microwave  signal  itself. 
Such  switches  exhibit  either  negative  or  positive  feedback  and 
thus  should  have  useful  applications. 


AD-600  017 
OTS  Price  $2.75 


Div.  8 


Electronic  Communications,  Inc..  Timonlum,  Md. 

TWO-DIMENSIONAL  SELF- FOCUSING  ARRAY  ANTENNA 

MODEL. 

Final  rept. 

Mar  64  133p 

Contract  AF30  602  2930,  Pro].  4506.  Task  450604 

RADC  TOR64  40 

Unclassified  report 

Descriptors:  (*Antennas,  Performance),  (*Antenna  radiation 
patterns,  X  Band).  Poetising,  Targets,  Scattering,  Communi- 
cation systems.  Radar  beacons. 

A  report  is  given  on  an  experimental  program  on  the  per- 
formance of  a  two-dimensional  self-focusing  antenna.   The 
design  of  the  64  element,  75  by  75  wavelength  X-band  model  is 
described  together  with  the  methods  and  equipment  used  in 
acquiring  the  test  data.    The  extensive  results  obtained  are 
summarized  and  evaluated  with  respect  to  estimated  perform- 
ances.  The  experimental  program  Included  a  study  of  the 
relationship  of  target  configurations  and  array  antenna 
element  arrangements  to  the  operating  characteristics  of  the 
self-focusing  array.   A  brief  study  of  the  scattering  from 
metal  spheres  in  the  presence  of  a  converging  wavefront  was 
also  conducted.   The  measured  results  of  the  program  are 
presented  in  the  form  of  radiated  field  patterns.   (Author) 


AD-600  018  Div.  8.  6.  25 

OTS  Price  $0.75 

Sylvanla  Electric  Products,  Inc.,  Mountain  View.  Calif. 
OPTIBiQZED  COHERENT  OPTICAL  RECEIVER  TECH- 
NIQUES. 

Quarterly  rept.  no.  2 
by  Mahkn  B.  Fisher.  Mar  64,  23p 


Contract  AF30  602  3162,  ProJ.  4506,  Task  450602 
RADC  TDR64  74 

Unclassified  report 

Descriptors:  (♦Electron  guns.  Design),  (•Detectors, 
Phototubes),  Optical  images.  Microwaves,  Scanning,  Optical 
equipment,  Lasers. 

The  design  and  testing  of  the  image  dissector  electron  gun  was 
successfully  completed.   The  scanning  capability  of  the  electron 
gun  was  demodstrated  by  the  video  presentation  and  tracking  of 
a  small  spot  of  light  at  any  point  on  the  photosurface.   The 
optimum  values  of  magnetic  deflection  and  focusing  fields  were 
experimentally  found  to  be  within  10%  of  the  design  values. 
Work  on  the  final  phase  of  the  program  was  started  with  the 
construction  of  the  first  complete  scannable  microwave 
photodetector. 


AD-600  019 
OTS  Price  IL.25 


Div.   8 


Ettel-MoCullough,  Inc.,  San  Carlos,  CaM. 

HIGH  POWER  X-BAND  GENERATOR. 

^tarterly  rept.  no.  5,  1  Oct-31  Dec  63 

by  mUiam  R.  Luebke,  Jared  Leidigh,  and  Tore  Wessel-Bcrg. 

12  Feb  64,  42p 

Contract  AF30  602  2766.   Pro],  5573,   Task  567303 

RADC   TDR64  77 

UnolasaliUd  report 


Descriptors:   (*Mlcrowave  amplifiers,  X  Band),  (^Klystrou, 
Design),  (*Waveguides,  Design),  Generators,  Power,  Electron 
guns.  Cavity  resoostors,  Wave  transmission,  Wave^^ilde 
windows.  Circuits,  Diodes.  Theory. 

The  purpose  of  the  program  is  to  develop  a  klystron  ampllflar 
operatli^  at  8  kMc  and  delivering  one  megawatt  of  CW  power. 
Results  are  presented  on  a  low  average  power  pulsed  tube 
having  an  extended-interaction  ou^ut  cavity.   Further  develop- 
ment work  on  the  ou^t  cavity  is  discussed.   An  interim  tube 
designed  to  be  capable  of  more  than  a  hundred  kilowatts  of 
average  power  was  oonstructed  and  is  being  prepared  for  test- 
ing.  The  lossy  waveguide  water  loads  are  briefly  described. 
A  theoretical  analysis  and  discussion  of  the  mode  overli4>ping 
problem  \n  extended-interaction  circuits  is  presented.  (Author) 


AD.600  020 
OTS  Prloe  $2.50 


DlT.  8,  5 


Georgia  Inst  cf  Tech..  Atlanta.  Engineering  Experiment 

Station. 

COMMUNICATIONS  INTERFERENCE  REDUCTION  STUIHBS. 

Final  teotanlcal  rept. 

bf  D.  W.  Robertson.  Apr  64,  107p 

Contract  AF30  602  2904;  Pro].  4540,  Task  454003  > 

RADC  TDR64  80  f 

Unolssstfled  report 

Descriptors:  (*Radlotrequnioy  interference.  Reduction), 
(*Siqipres8ors,  Design),  Switching  circuits.  Filters  (Eleotro- 
magnetic  wave).  Preamplifiers,  Communication  equipment. 

This  report  describes  a  series  of  stqipression  devices  and 
techniques  which  can  be  applied  to  existing  receivers  with  a 
m-'nlmum  of  receiver  nuxUfioation.   Devices  are  described 
which  are  effective  in  reducing  CW  as  well  as  pulse  interfer- 
ence.  Frequency  translation,  outphasing  and  switching  taofa- 
niques  are  examined.  A  dlsoussloii  of  UHF  tunnel  dloda  aan- 
plUlers  is  also  Included.  (Author) 
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AD-600  024 
OTS  Price  $2.75 


Div.   8.  26 


Raytheon  Co..  Lewlston,  Maine. 

PRODUCTION  ENGINEERING  MEASURE:  RSLIABILITY 

IMPROVEMENT:  SILICON  ALLOY  TRANSISTOR. 

VOLUME  I. 

Final  engineering  rept,  25  Jun  62-26  Dec  63 

by  R.  W.  Jones.  A.  W.  Poetlethwaite,  and  L.  f.  Leary. 

26  DC!C  63.  142p 

Contract  DA36  039sc86744 

Unclassified  report 

Descriptors:  (*Translstor8,  Silicon  alloys]|.  ('Quality 
control,  Manufacturing  methods),  (•FYoduotlon  control, 
Engineering),  Semiconductor  devices,  Reliability 
(Electronics),  Military  requirements. 

Values  and  controls  for  silicon  resistivity,  lifetime, 
orientation  and  crystalline  perfection  were  determined. 
Chip  dimensional  tolerances  were  tightened.   The  mechanical 
design  and  methods  of  assembly  were  changed  to  give  lower 
T  sub  ],  to  permit  higher  stressing  levels  asd  to  insure 
cleaner  junctions.   Electrolytic  and  vibratory  etching  were 
developed  and  optimized.    Electrolytic  rinsing  was  intro- 
duced.  Improved  basecoat  curing  and  nitrogen  packaging 
were  implemented.   A  combination  of  200  C  bake  and  400 
mw  bum-in  poet  seal  stabilizing  stress  was  prov}!  of'  loiu.n. 
^.e  use  of  a  thermographic  phosphor  to  monitor  100%  burn- 
In  made  this  operation  statistically  significant.    Power  step 
stress  as  a  rapid  reliability  ranking  method  was  shown  to 
be  effective.    A  production  run  was  carried  out  and  the  im- 
proved reliability  of  the  product  demonstrated.   A  complete 
process  manual,  an  a|}proved  Inspection  and  quality  control 
plan,  cou>:;V:  l-.ted  production  run  data  (Including  yields, 
parameter  distributions,  and  characteristic  parameter 
curves)  and  photographs  of  all  special  equiptnent  are  included 
as  required  by  the  contract.    (Author) 


AD-600  025  Div.  8,  26 

OTS  Price  $4.00 

Raytheon  Co..  Lewlston,  Maine. 

PRODUCTION  ENGINEERING  MEASURE:  It&UABIUTY 

IMPROVEMENT:  SILICON  ALLOY  TRANSISTOR.    VOLUME  H: 

PROCESS  SPECIFICATION  MANUAL. 

Final  engineering  rept.  25  Jun  62-26  Dec  6^ 

26  Dec  63.  299p 

Contract  DA36  093sc86744 

Unclassified  report 

Descriptors:  ('Transistors,  Silicon  alloys)!.  (^Quality 
control.  Manufacturing  methods).  ('Instruction  manuals. 
Production  control).  Semiconductor  devlcee,  ^;>eclflcations. 
Mechanical  drawings.  Reliability  (Electronics). 

Operation  standards  which  describe  equipment,  materials, 
procedures,  quality  control  and  safety  are  presented.    Ma- 
terial purchasing  standards  are  also  described  and  cover  the 
following  items:  Chemical  analysis,  physical  properties,  lot 
verification,  performance,  packaging,  marking,  rejection, 
approved  vcmdors,  safety,  storage  and  san^>ling  anid  approvaL 


AD-600  026 
OTS  Price  $4.00 


Div.  8,  26 


Raytheon  Co.,  Lewlston,  Maine. 

PRODUCTION  ENGINEERING  MEASURE:  hEUABILTTY 

IMPROVEMENT:  SIUCON  ALLOY  TRANSISTOR. 

VOLUME  m:  QUALITY  CONTROL  MANUAL 

Final  engineering  rept.  25  Jun  62-26  Dec  ^ 

26  Dec  63,  269p 

Contract  DA36  039sc86744 


Unclassified  report 
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Descriptors:  ('Transistors,  Silicon  alloys),  (*Quality 
control.  Instruction  manuals).  Semiconductor  devices, 
Reliability  (Electronics),  ^>ecifications,  Material  forming. 

This  Manual  Is  a  compilation  of  several  volumes  of  working 
documents.   In-plant,  general  divisional  procedures,  ma- 
terials process  specifications  and  prints,  assembly  process 
specifications  and  prints,  test  specifications  and  procedures, 
and  quality  inspection  procedures  are  held  as  separate  group- 
ings maintained  up  to  date.   This  Quality  Control  and  Inspec- 
tion Manual  r^resents  the  latest  revisions  as  of  15  November 
1963  and  will  not  be  maintained  up  to  date.   (Author) 


AD-600  028  Div.  8 

OTS  Price  $0.50 

Army  Electronics  Research  and  Development  Agency, 

Fort  Monmouth,  N,  J. 

SEMICONDUCTOR  SWITCHING  AND  UMTTING  USING  3  DB 

SHORT  SLOT  (HYBRID)  COUPLERS. 

by  V.  J.  Higgins.  Jan  64,  14p 

Task  1G6  22001A056  04  21 

AELRDL  TR2409 

Unclassified  report 


Descriptors:  (*Varactor  diodes.  Germanium),  (^Waveguide 
couplers,  X  band),  ('Electronic  switches.  Semiconductor 
devices).  ('Limiters,  Radlofrequency  power).  Microwave 
equipment.  Broadband,  Diodes  (Semiconductor),  Bonds, 
Silver,  Waveguide  slots. 


The  report  describes  and  X-band  shunt  mode  semiconductor 
switch  and  limiter  using  silver-bonded  germanium  varactors 
and  3  db  short  slot  (hybrid)  couplers.   When  the  balanced  arms 
or  a  3  db  short  slot  cottier  are  terminated  in  perfectly 
matched  loads,  the  output  arm  will  be  thorouj^y  Isolated  from 
the  input  arm;  when  the  balanced  arms  are  short-circuited, 
the  oittput  arm  will  be  directly  coupled  to  the  input  arm  with 
little  or  no  loss.   Voltage  dependent  variations  in  the 
impedance  level  of  silver-bonded  diodes  are  used  to  switch 
between  matched  and  mismatched  conditions  providing  isola- 
tion or  low  insertion  loss.   Details  of  an  externally  biased 
semiconductor  switch  and  a  passive  power  limiter  are 
included. .  (Author) 


AD-600  032 
OTS  Price  $1.25 


Div.  8,  6.  25 


Naval  Ordnance  Lab.,  Corona.  Calif. 

MEASUREMENTS  OF  SIUCON  PHOTODIODE  CHARACTER- 
ISTICS UNDER  BACKGROUND  RADIATION  CONDITIONS, 
tqr  C.  M.  Kaloi.  1  Mar  64.  44p 
NOLC595 

Unclassified  report 

Descriptors:  ('Semiconductor  devices.  Performance), 
('Photoelectric  cells  (Semiconductor),  Interference),  ('Diodes 
(Semiconductor),  Background).  (*Silicon,  Photoelectric 
effect).  Solar  radiation.  Detectors,  Photoconductivity, 
Measurement. 

The  performance  characteristics  of  the  silicon  photodiode 
under  different  background  conditions  are  evaluated  experi- 
mentally and,  to  a  lesser  degree,  analytically.   The 
performance  characteristics  Investigated  are  responsivity, 
frequency  response  (time  constant),  noise-equivalent  power, 
spectral  response,  and  dynamic  impedance.   In  the  tests, 
these  characteristics  Wiere  measured  with  the  diode  subjected 
to  direct  sunlight  and  to  various  levels  of  simulated  sunlisht. 
(Author) 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQVJIPlliENT 


AI>-600  04€ 
OTS  Price  $3.50 


OlT.  8 


AD-600  084 
OTS  Prloe  40.50 


DlT.  8,  a. « 


Hughes  Aircraft  Co.,  FuUerton,  Calif. 

PREUMINARY  DESIGN  STUDY  OF  A  FLAT  PLATE 

REFLECTOR  AND  SUPPORT  UNIT. 

Final  rept.,  15  May  63-14  Jan  64 

by  Allen  C.  Sctiell.  8  May  64,  210p  HAC  FR64  14  69 

Contract  AF19  628  2994;  Pro].  0000; 

AFCRL   64  285 

Unclasstfled  report 

Descriptors:   (*Antenna  components.  Design),  (*Wind, 
Stresses),  Antenna  masts,  Antenna  feeds.  Metal  plates. 
Aluminum,  Wire,  Stqiports,  Antennas. 

The  objective  of  the  study  is  to  perform  calculations  and 
accumulate  data  that  will  show  the  interrelations  among 
various  performance  parameters  of  a  flat-plate  reflector 
and  sugport  system  capable  of  positignal  adjustment  in 
-three^mensions,  and  to  estimate  the  cost  of  such  a  system. 
The  rejwrt  includes  investigations  of  various  plate  designs, 
support  structures,  and  drive-positioning  methods,  all  of  which 
are  designed  to  meet  a  nominal  set  of  conditions.  The  relation- 
shli>1)etween  the  cost  and  reasonable   deviations  from  these 
conditions  is  also  delineated.  From  these  investigations  and 
vgh£e<i  studies  of  power  consumption,  soil  conditions,  etc., 
^imcient  data  are  available  to  permit  the  pr^aratlon  of  a 
tet  of  system-design  specifications.  (Author) 


A 


AD-600  048 
OTS  Price  $2.25 


Dlv.  8 


r 


Northeastern  Univ.,  Boston.  Mass. 

COMMUNICATION  THEORY  GROUP. 

Final  rept.  1  Jun  61-30  Nov  63 

by  Sze-Hou  Chang,  Walter  H.  Lob,  David  C.  Lai,  FU*lo  B. 

Reis,  and  Alberto  R.  Gaamarino.   31  Dec  63,   94p 

Contract  AF19  604  7494;   Grant    AF  AFOSR62  371; 

Projs.  4610;  5628;    Tasks  461003;  562801 

AFCRL     64  12 

Unclassified  report 

Descriptors:   (^Communication  theory,  Signals), 
(•Signals,  Wave  transmission),  (•Coding,  Communication 
theory).  Electromagnetic  waves.  Geometric  forms, 
Intet^-al  transforms.  Statistical  functions,  Detectors,  Pulse 
medication.  Demodulation,  Signal-to-noise  ratio.  Linear 
systems.  Matrix  algebra.  Probability,  OpUmizaUon. 

Signal  jwaveform  design  according  to  the  following  criteria  is 
descrllbed:  (1)  orthogonality,  (2)  compact  time  support,  (3) 
idflotioal  autocorrelation  functions,  (4)  specified  autocorrelation 
functl^.  A  scheme  for  improving  the  SNR  of  a  PCM  system 
and  a  maximum- likelihood  detector  for  a  binary  channel  with 
memory  are  summarized.  An  approximate  representation  of 
linear  time-varying  systems  in  matrix  form  is  presented. 
(Author) 


AD-600  049  DlT.  8 

OTS  Price  $0.50 

Electronics  Research  Latk.,  Univ.  of  Callfomlm,  Berkeley. 

JOINT  SERVICE  ELECTRONICS  PROGRAM. 

Final  rept.,  15  Feb  63-14  Feb  64 

tajr  D.  O.  PadersoB  and  J.  R.  Whlnnery.  31  Mar  64,   lOp 

ERL64  12 

Grant  AF  AFOSR139  63 

AFOSR   64  0900 

I  Unclassified  report 

Descriptors:   (*Etoctraiilcs,  BlbIlogr^>hles),  Scientific 
research.  Reports. 

A  listing  Is  given  of  talks,  memoranda,  technical  reports,  and 
published  research  reports  resulting  from  research  done  from 
Feb.  1963  to  Feb.  1964  by  ERL  oader  the  Joint  Service 
Electronics  .Prograau 


Aerospace  Corp.,  Los  Angeles,  Calif. 

IMAGE  0E3IGN  FOR  TERRAIN-MAPPING  RADAR  SYSTEMS. 

by  J««n  A.  Develet,  Jr.   15  May  64,  16p  TDR269  9990  6 

Contract  AF04  695  269 

SSD   TDR64  94 

Unolassifled  raport 

Descriptors:   (*Radar  Images,  Design),  (^Mapping,  Radar), 
Radar  reflections.  Noise  (Radar),  Images.  Theory,  Data  ^ 

processing  systems,  Slgnal-to-nolse  ratio. 

The  theory  of  parameter  estlmitlon  is  applied  to  the  problem  of 
mapping  radar  image  design.   A  post-detection  processing 
technlcpie  guided  by  this  theory  yields  quantlUtlve  Interrelations 
unnog  Important  final  im«ge  parameters.  1.  e.,  number  of  grey 
levels  of  a  specified  confidence  factor,  dynamic  range,  and 
final  image  sample  distance.  In  turn  it  is  found  that  specification 
of  the  foregoing  places  sample  distance  and  minimum  SNR 
re<;pilrements  on  the  raw  radar  data  prior  to  processing.  The 
formulas,  table,  and  curves  presented,  although  for  an  id*al 
terrain-mipper,  give  Insight  as  to  the  quantity  of  data 
necessary  to  produce  terrain  maps  of  a  specified  quality. 
(Author) 


AD-600  094  DlT.    8,  M 

OTS  Price  $0.50 

General  Electric  Co.,  Schenectady,  N.  Y. 
PRODUCTION  ENGINEERING  MEASURE  FOR  VOLTAGE- 
TUNABLE  MAGNETRONS. 

Quarterly  progress  rept.  no.  7,  18  Oct  63-18  Jan  64 
by  E.  G.  SouUer.   18  Jan  64,   Mp 
Contract  DA36  039so86722 

.  Unclassified  report 

Descriptors:   (•M.ignetrons.  Manufacturing  methods), 
(♦Production  control.  Magnetrons),  Electron  tubes,  Fllamenta, 
Voltage,  Tuned  circuits.  Packaged  circuits,  QuaUty  oontroL 

The  various  problem  areas  and  their  solutions  are  stated  for 
the  two  package  types.   The  results  and  conclusions  of  the 
filament-growth  Investigation  are  discussed.   The  latest  yield 
percentages  obtained  for  the  basic  tube  assembly  are  given. 
The  status  of  the  preproduction  run  for  the  ZM-6103  and 
ZM-6104  packages  is  described.   Results  in  the  quality-control 
area  on  the  procedures  for  procuring  filaments  are  given. 
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AD-600  095  DlT.   8 

OTS  Price  $0.75 

Lockheed  Aircraft  Corp..  SunnjTTsle,  Calif. 

OPTICAL  IMAGE  CONVERTERS:  AN  ANNOTATED 

BIBLIOGRAPHY,  1961-1963. 

oomp.  by  Jack  B.  Goldmann.  Jan  64,   24p  1 

LMSC8  13  64  1,  SB64  5 

Unclassified  report 

Osscriptors:  (•Optical  equ^Mnent.  Blbllogr^>hle8), 
(♦Bibliographies.  Optical  equipment).  Optical  images.  Image 
tubes.  Image  intensifiers  (Electronics),  Abstracting,  Indexes. 

A  literature  search  was  made  to  determine  the  Tariety  ol 
techniques  which  have  been  utilized  in  the  developm'Uit  of  the 
optical  image  converter.   This  annotated  blbUography  of  45 
references  emphasizes  tlie  advances  and  innovations  for  tbs 
years  1961-1963.   The  resources  of  the  Lockheed  M«  ■files  sad 
ap»oe  Company  Technical  Information  Center  were  used  In  tbs 
preparstlan  at  this  Mbilognitfay.  (Author) 


ELECTRONICS  AND  ELECTRONIC  EQUIPBAENT  -  Divisloa  8 


AD-«O0  0M 
OTS  PriM  $1.60 


DlT.  8 


Uottad  Alrorsft  Coxi>..  East  Hartford,  Cobb. 
PLASMA  PltSPBRTIBS  IM  A  THERMIONIC  fMNVERTER. 
tgr  R.  H.  Bullis  sad  W.  J.  WlecMML  25  Mar  M.   Up 
CoBfkraot  Ar4»  638  U$l 


Ar06R  64  08M 


pBOlasi 


slfled  report 


Presented  at  the  Mth  Ansual  ConfereBO*  oantysloal 
Bleotroalos  ak  M.  L  T.  March  25-37. 1964. 


Desoilptors;  (Plasma  phrslos,  ThermioMio  ooBTSiters), 
(nrtermloato  ooovezters,  Plaaaia  physios).  Bleotrostattos. 
Prabes  (ElsotromacBBtlc),  BleotroBS,  EBergy.  DistrtbutlOB, 
Cestum. 


ptaamk) 


The  propertlss  d  the  noB-equilltariura  planiih  Bxlstiiic  Ib  tto 
latanlaokrode  mpao*  at  the  aro-mode  ooBT«rt«r  were  InTSStio 
gBlad  with  ooaxial  eleotrostatlo  Laagmulr  probes.  Probe 
naeasurenMots  were  made  as  a  Aiaotlon  of  oaslum  pressure, 
•mtttw  tenqwrafeure,  latarelMtrods  posttlob  and  ooBverter  out- 
put iB  several  low-tan^Mraturs  aro-mode  cc»T«rtars.  The 
plasma  potSBtlal,  was  fouBd  to  Tsry  stgntflnBntly  seross  the 
laterslactrode  spaoe.   Both  the  aodstsnoe  at  a  rstardlag  sheath 
tor  elaatrats  T«ry  oloee  to  ttie  emitter  surfhoe  asd  a  region 
fazttor  trom  tte  amlttar  la  which  the  TarlatiOB  1b  plasma 
potoBHal  la  aooaleratlac  for  alaotrons  haTS  haen  detected. 
Mij»*#i.»««»  TarlatloBS  1b  the  plasmt  potential  wriatlBg  la  the 
apaoe  were  obaarTsd  wtth  ohaafaa  la  amlttar  tamperature, 
oaaluiB  prasaura,  and  ooBTartar  output.  Tba  alaotron  aaarsy 
diBtrtbutioa  U  non-MaxwaUiaa  with  a  slgnltloant  munbar  of 
alaotroBS  with  eaerglaa  la  exoaaa  id  lA  eV,  Howarar,  from  an 
majaiM  at  ttaa  produotloB  and  loaa  rates  in  the  ooaTartar,  there 
la  aa  Itt'***^'**-*  aumbar  at  alaotroaa.  avan  In  tha  aooelaratad 
alaotroa  aaarsjr  distribution,  to  aooouat  tor  tta  aabaBoad  degree 
at ««««— M/«»  obaarred  la  aro-moda  oparatlM  by  alB(la  atage 
elaotroB-ataaa  ooUisloaal  loaiaatlaa  prooaaaaa.  Further 
aaalyaaa  at  tha  produotlaa  aad  loaa  rates  ualag  tha  electron 
eaarpr  dlBtrlbutlan  indloata  that  amblpolar  difluaiaa  Is  the 
**"«■■"*  loas  process  in  the  converter  if  the  major  lonlo 
spades  is  Cs('f).   However,  if  the  major  loalc  species  In  tha 
ooarertar  la  Cs  sub  2(+),  then  reoom*]tnatiaa  is  the  dominant 
loss  "'*«>'»»»■'"   (Author) 


AD-600  0»» 
OTS  Price  $$.00 


DlT.   8 


BoU  Talaptaone  Laba.,  lac,  Murray  mil,  R  J. 

BNQINBBRINQ  SERVICBS  ON  TRANSISTORS. 

Rapt.  BO.  14  (Quarterly  prograaa  rapt,  no,  3)  1  Oet-31  Dec  63 

by  J.  J.  Cbaat.  D.  J.  D'Stafaa,  R.  Edwards,  J.  B.  Iwersan.  and 

J.  Koosls.  30  Mar  64,  80p 

Cootraot  DA36  039AMCO$2a7B,  oootlBuatlOB  of 

Contract  DA36  039so90T89,  Pro].  106-2$oaA056 

Unolasslflad  report 

Daaorlptora:  (*TraBalator8,  Germaaiuia),  (♦Intafratad 
ctrouita,  Traaaialora),  MiorowaTa  traqulNkoy,  Blactrodas, 
Qxidaa,  Nlokal,  Platlag,  PhatceagraTtag,  SilT«r,  Aluatlnum, 
SUlccB,  PropacatiCD,  Diodaa  (Sandoonduolors),  Computer 
logic.  Computers. 

This  report  discusses  woric  on  a  6-Gc  low«powar  germanium 
traaalator  aad  Intagratad  drcutt  darlcaa.  Status  of  tha  work 
on  a  6-Oo  low-powar  germanium  traaslstar  Is  reported. 
TacbBlquaa  for  fafartoatlag  the  oxida-photaaograved  planar 
atnictura  are  avaluatad.  Blactroda  stripaa  of  1  micron  in 
wldkh  aad  subraloroB  electrode  spadags  apfiaar  faaalble.   The 
aqnlTalaat  drouit  parameters  of  four  transistor  structures  are 
aaalysad.  Pralimlaary  studlaa  of  qiedal  'wafar>mountlng 
atruoturaa  to  minimise  paraaitlc  effects  fbr  compatible  circuit 
iBStallatlon  are  reported.   Rasulta  of  multlpla-chtp  Integrated 
droulta  ualag  specially  designed  translators  are  described. 
Storage  timea  have  bean  reduced  and  meaaurad  propagation 
times  are  lower.   Both  DCTL  and  LLL  ar»  considered.   A 
p^>er  study  is  presented  which  explores  various  ways  of 
IntegratlBg  a  four-bit  adder  within  tha  limitations  of  the  ten- 
pin  TO-6  header.  It  was  found  that  the  nuiaber  of  cans  can  be 


halved  if  relatively  complex  specially  tailored  packages  are 
used  Instead  of  single  two-gate  or  three-gate  paokages.   Aa 
intagratad  circuit  schema  InTolTiag  a  gUss-cwnentad  mosaic 
of  silicon  is  described.  (Author) 


AD-600  105 
OTS  Prtoe  $0.80 


DlT.   8 


AateBBS  Lab.,  Ohio  State  UbIt.  Research  Foundation, 

Columbus. 

RESEARCH  ON  TECHNIQUES  FOR  INTEGRATION  OF 

ACTIVE  ELEMENTS  INTO  ANTENNAS  AND  AhfTENNA 

STRUCTURE. 

Interim  mglneerlng  rvpt.,  1  Dec  63-29  Feb  64 

1  Mar  64,    15p  OSURF  1566  9 

Contract  AF33  657  10386   Pro].  6278,  Task  627801 

Unclassified  report 

Daaortptorai  (♦Jntagrated  circuits,  Antenaaa),  (♦ABtenaas, 
Integrated  circuits).  Switching  circuits,  Solid  state  physics. 
Direction  finding.  Antennas  oonflguratlons. 

Clrouitry  for  an  elementary  dlrectlcm-findlng  system  using 
integrated  design  concepts  Is  discussed.   An  array  of  late- 
grated  dlpole  elements  with  both  electronic  phase  and  gain  con- 
trol Is  described.   A  lobe-swltchlng,  log-periodic  dlpole  array 
which  uses  a  high-frequency  diode  as  the  swltcfalng  elemeat  is 
discussed.  Patterns  are  presented.  (Author) 


AD-600  116 
OTS  Price  $5.60 


DlT.  8 


39 


Cooley  Electronics  Lab.,  UnlT.  of  Michigan.  Ann  Arbor. 
STUDY  AND  INVESTIGATION  OF  A  UHF-VHF  ANTENNA. 
Bimonthly  rept.  no.  6,  2  Nor  63-2  Jan  64. 
by  J.  E.  Herman  and  S.  B.  Rhee.   Mar  64,   50p  ORA-5549  6P 
Contrad  AF33  657  10607, 

Unclassified  report 

Descriptors:   (♦Sid  antennas.  Optimisation).  (♦^Iral  anten- 
nas, Optimisation),  (♦Farrites,  Antennas),  Antennas,  Ultra- 
high frequency.  Very  high  frequency.  Ferromagnetic  mate- 
rials. Powders,  Antenna  radiatloo  patterns,  Bandwidth. 

Design  criteria  for  optimal  uae  cf  ferrites  In  redantular  sld 
radiators  were  established.  Analysis  firmly  Indicates  that 
similar  optimization  can  be  achieved  for  annular  sld  antennaa. 
Further  aiqparlments  with  log  conical  spirals  were  performed 
which  resulted  In  extension  d  f re<iueDoy  range.   A  log  conical 
antenna  taking  full  advantage  at  the  frequeaoy  range  d  the 
STailabla  ferrite  powder  was  made.   The  thickness  d  ferrite 
surrounding  log  conical  antenna  elements  ^ipears  to  be  a 
negligible  factor.   An  analytical  study  d  the  equiangular  spiral 
which  can  he  adi4>ted  to  the  introduction  d  layers  d  ferrite  waa 
oomplatadi   Computer  results  for  spedfio  oases  are  nd  yd 
STaUable.   Preliminary  test  data  on  a  log  zig-zag  antenna  using 
powdered  ferrite  are  presented.  (Author) 


AD-600  118  DlT.   8 

OTS  Prloa  $1.25 

Clevlte  Corp.,  Cleveland.  Ohio. 

RESEARCH  INTO  NEW  APPROACHES  FOR  VHF  FILTER 

CRYSTALS. 

^arterly  rept.  no.  3,  1  Nor  63-31  Jan  64 

byD.R,  Curran  and  D.  J.  Koneval.    19  Mar  64,  4^ 

Contrad  DA36  039AMCO2345E,  Pro].  3A99- 15-001 

Unclassified  report 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


Descriptors:  (•CrysUl  filters.  Very  high  frequency), 
(*Quartx  resonUors.  Design).  Electrodes.  Rjuttafrequeney 
fl^trs.  Very  high  frequency.  Quartz  crystals.  Theory, 
Resonance,  Vibration.  Etched  crystals. 

Experiments  with  rectangular  electrodes  on  10  Mc  AT-out 
quarts  wafers  have  verified  the  dependence,  predicted  hy 
energy-tri4>plng  theory,  of  fundamental  and  Inharmonic  over- 
toae  mode  frequencies  on  resonator  design  parameters.   From 
these,  a  generalization  of  the  Bechmann  criterion  on  maximum 
electrode  dimensions  has  been  proposed  to  Include  crys- 
tal&graphlc  orientation  and  the  effect  of  electrode  mass- 
loadlag.   Feasibility  for  multi-electrode  filter  crystals  has 
been  demonstrated  wltfi  the  fabrication  of  two  samples  with 
4  dot-resonators  per  wafer.   Each  set  of  dot- resonators  was 
electrically  connected  in  parallel  to  form  the  equivalent  of  an 
oversized  single  resonator,  with  resultant  motional  charac- 
teristics adding  in  the  predicted  fashion.   This  technique  should 
allow  an  extension  of  the  range  of  motional  characteristics 
available  in  VHF  filter  crystals  and  in  turn  should  lead  to 
greater  flexibility  in  filter  network  synthesis.   (Author) 
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AD-600  120 
OTS  Price  $9.10 


Dlv.   8.  14,  26 


Pbotodrcults  Corp.,  Glen  Clove,  N.  Y. 

PRODUCTION  ENGINEERING  MEASURE  FOR  MULTILAYfiR 

PRINTED  WIRING  BOARD, 

Quarterly  rept.,  nos.  4  and  5  (Rept.  no.  4)  1  Apr  -  30  Sep  63 

tqr  G.  Messner,  R.  McCaw,  and  M.  Paluszek.   30  Sep  63, 

107p  , 

Contract  DA36  039SC86745  ' 

Unclassified  report 


Descriptors:  (*Prlnted  circuits.  Production),  (♦Sub- 
mlnlature  electronic  equipment.  Manufacturing  methods), 
Luuninates,  Soldering,  Drilling  machines.  Quality  control. 
Standards,  Tests,  Adheslves.  Epoxy  plastics.  Glass  textiles. 

Evaluation  of  processes  for  manufacture  of  layered  printed 
wiring  using  the  clearance  hole  method  of  manufactxire 
resulted  in  the  selection  of  the  wa?fe  soldering  method  for 
fillet  formation  on  individual  layers,  the  use  of  multlspindle 
drilling  machines  for  drilling  clearance  holes  In  individual 
layers  and  component  holes  in  laminated  parts,  and  In  some 
other  minor  changes  which  will  improve  the  efficiency  of  the 
production  line  and  tlie  quality  of  the  product.   The  flw«HHng 
of  processes  made  it  possible  to  establish  production  rates, 
manpower  and  lead  tlm?  requirements,  and  to  schedule  all 
operations  except  spot  facing,  which  Is  still  undergoing  in- 
vestigation to  determine  the  optimum  metliod.   Testing  of  the 
second  set  of  50  engineering  samples  was  completed.   They 
met  the  requirements  of  SCL-7503B  spedfication  with  minor 
deviations.   Corrective  m<3asures  to  eliminate  such  deviations 
from  preproductlon  samples  are  recommended.   Work  on  the 
Quali^  Assiirance  Manual  and  Inspection  Plan,  as  well  as  on 
preparation  of  specifications  for  Prepreg  qwxy  adhesive 
material.  Is  continuing.   (Author) 


Physical  property  measurements  have  been  completed  on 
beryllium  oxide  test  pieces  that  were  produced  ^m  stsadard 
powder  and  fabrication  processes  employed  at  the  initiation  of 
the  contract.   Tests  were  performed  as  per  MIL- 1- IDA  unless 
otherwise  specified.   The  fabricated  shapes  were  99  peromt 
pure  and  were  a  minimum  of  96  percent  of  theoretical  danslty. 
Average  tost  values  are  as  follows:   Dielectric  constant  and 
loss  factor  -  6.43  and  0.00089  respectively  at  23  C.  Dlelaotrle 
strength  -  209  volts/mil  at  room  temperature.   Flexural 
strength  -  26,000  p.sX  at  room  temperature.  Thermal 
V~    Conductivity  -  1616  B.T.U.  x  iiu/hr.  xsqftxFstlOOP 
1056  B.T.U.  X  ln./hr.  x  sq  ft  x  F  at  280  F.   Four  typ^oal 
beryllium  oxide  parts  for  use  in  the  electronics  Industry 
have  also  been  produced  to  required  specifications  employloc 
standard  fabrication  processes.   (Author) 


AD-600  127  Dlv.   8 

OTS  ^ce  $1.60 

Erie  Technological  Pvoduots,  Inc.,  Pa. 
PRODUCTION  ENGINEERING  MEASURE  FOR  RESISTOR- 
CAPACITOR  MICROELEMENTS  FOR  MICROMODULES. 
Quarterly  rept.  no.  3.  28  Dec  63  -  27  Mar  64 
by  J.  E.  Sohupp.    27  Mar  64.  1^ 
Contract  DA36  039AMCO1479E 

Unolsaslfied  report 

Descriptors:  (*Cqpacltors.  Production),  (*Reslstors, 
Production),  Modules  (Electronic),  Microminiaturization 
(Electronics),  Jigs,  Paint  applicators.  Life  expectancy. 
Performance  (Engineering),  Resistance.  Capadtanoe. 

Presented  Is  a  brief  description  of  the  major  aooompllshments 
In  the  Resistor-Capacitor  Microelement  project.  Status  of 
Program:   Monthly  and  quarterly  reports- were  submitted  per 
contract  requirements.    Manufacture  of  reslstor-capaoltor 
microelements  for  Contract  item  1-1-1  (a),  1-1-1  (b), 
1-1-1  (c)  and  1-1-1  (d)  U  continuing.   Design  and  fabrication 
ot  special  tooling  was  completed.  Test  evaluation  of  sample 
printed  resistors  is  continuing.   Present  state  of  the  art 
^  Indicates  a  change  in  power  requlromente  and  voltage  rating 
^  for  resistor-capacitor  microelements.    Revision  of  delivery 
schedule  and  modification  of  technical  requlremente  was 
discussed.    (Autbor) 


AD-600  132 
OTS  Price  $1.50 
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AD-600  126 
OTS  Price  $1.00 


Dlv.   8,  14,  17.  26 


Beryllium  Corp.,  Reading  Pa. 

PRODUCTION  ENGINEERING  MEASURE  FOR  BERYLLIUM 

OXIDE  AND  PARTS  PRODUCED  FROM  IMPORTED  ORES. 

Quarterly  progress  rept.  no.  2.  1  Oct-31  Dec  63 

by  J.  F.  Blum  and  W.  R.  Raymont.   31  Dec  63,  37p 

Contract  DA36  039AMCO1481E 

Unclassified  report 

Descriptors:  (^Beryllium  compounds.  Oxides),  (^Structural 
parte.  Ores  (Metal  sources),  ('Refractory  materials. 
Industrial  production),  (*Powder  metallurgy,  Mechanical 
working),  ('Electronic  equipm>3nt.  Materials),  Metal  plates. 
Mechanical  properties.  Sintering.  Tbermil  conductivity. 
Electrical  properties,  ^>eclficatlons. 
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Courant  Inst,  of  Mathematical  Sciences,  New  York 

Univ.,  N.  Y. 

DIFFRACTION  OF  ELECTROMAGNETIC  WAVES  BY  Aii 

CIRCULAR  APERTURE  IN  AN  INFINITELY  CONDUCraiO 

PLANE  SCREEN. 

Research  rept. 

by  J.  Bazer  and  L.  Rubenfeld.    Mar  64,  50p,  EM196 

Contract  AF19  604  5238,  Proj.  5635,  Task  563502 

AFCRL64  244 

Unolassifled  report 

Descriptors:  ('Electromagnetic  waves.  Diffraction), 
(*Diffractlon,  Electromagnetic  waves).  Diffraction  gratings. 
Rings,  Integral  equations.  Functions,  Electromagnetic  fields. 
Propagation.  Mathematical  analysis. 

Attention  Is  focused  chiefly  on  the  low  frequency  end  of  the 
spectrum  where  the  product  ka  of  the  wave  number  k  and  the 
aperture  radius  a  Is  small.   Transverse  electric  and  transverse 
magnetic  modal  excitation  appropriate  to  the  cylindrical 
geometry  of  the  problem  Is  assumed.   New  Integral  representa- 
tions of  the  solution  corresp(»ding  to  incident  fields  of  this 
kind  are  presented.   These  representations,  which  involve  a 
pair  of  unknown  functions,  are  designed  so  as  to  automatically 
satisfy  Maxwell's  equations,  the  boundary  conditions,  the 
radiation  condition  and  all  but  one  of  the  edge  oonditiiDns.  Tbe 
uniaiown  functions  are  shown  to  satisfy  a  pair  of  Integro- 
dlff erentlal  equations  which  follow  directly  from  *Jie  represents- 


/ 


ELECTRONICS  AND 

ttons  by  means  at  an  elementary  wi«iii.H|n|.    Convergent 
Vown  seriee  solutions  of  these  latepv-dtff erentlal  equations 
are  readily  oMained  for  small  eaou^  ka,  wbso  it  is  assumed 
merely  that  the  excitation  is  sufficiently  regular  in  the  aperture. 
These  resulte  are  employed  to  derive  tbe  illnt  terms  in  tbe 
power  seriee  expansions  of  the  far  fields,  the  edge  fields,  the 
aperture  fields  and  of  the  transmission  ooeffloiente.  When  the 
uwidsBt  transrerse  electric  and  magnetic  a^Mles  are  special- 
lied  to  thoee  wtOtA  ooour  in  plane  wajre  exeltatlon  these  ex- 
^eesions  are  found  to  reduce  to  tbe  well-toown  plane  wave 
tormulss  obtained  by  other  mtsns     (Auttaer) 


AD-600  14$ 
OTS  Price  $0.50 


Dlv.   8 


Army  Bleotronlos  Research  and  Developaoent  Asency. 

rest  Monmouth,  N.  J. 

TRANSISrOH  CHARACTERIZATION  AND  DERATING  FOR 

88COND  BREAKDOWN. 

by  Bernard  Reloh  and  Edward  B.  Hskim.  Ab  64. 17to 

Task  ia622001AOS6-01 

AXLBDL  TRM03 

Unolassifled  report 

Descriptors:  (•Transistors,  Perfbrmanee  (Enclneerins)) 
(•ReUablllty  (Bleotronlos).  Tranrtstors),  Electric  currente. 
Voltage,  Degradation,  High  temperature  research.  SiUcon. 
Temperature,  Performanoe  (Bnglneerlni). 

Two  modes  attributing  to  secondary  breakdown  In  transistors 
uwe  been  found  -  the  current  and  voltage  modes.   Localised 
^wts  due  to  current  constriction  as  a  result  of  either  mode 
Muses  an  exponential  rise  in  thermal  reelstanoe  prior  to 
••oondary  breakdown.  Tbeee  looaUxed  seoondary  hrestatown 
^wts  have  been  oaloulsted  to  be  between  900  -  1100  C  In 
■illoon.  The  study  Indlostes  thst  tbe  maxfoium  secondary 
breakdown  power  U  a  Ainction  of  the  devise  design  and  should 
be  considered  in  light  of  other  device  perimnanoe 
nqulremente.   (Author) 


AD-000  163 
OTS  Price  $1.00 


DlT.  8 


Oeneral  Bleotrlc  Co..  Owensboro,  Ky. 
DBVBLOPMENT  OF  AN  IMPROVED  JAN  6299. 
<>isrterly  progress  repC  no.  10,  1  Jsb-$1  Mar  64 
$1  Mar  64.  3^  *  -«  «« 

Cootraot  D^36  0S9SC88963 

^"M^tors:  (•Blsotron  tubes.  ProducUon.),  Cathodes 
£SSi.*"T'S;.?"'^  msterlaU.  C«pg..  Tempersture, 

The  objective  re<rilremente  for  the  improved  tube  are  Sisnal 
Cmpe  Te^oal  Requirement  3C8-90  (Improved  JAN  6299) 
jmaopMirtlon  at  a  tube  temperature  rating  of  225C.  The  areas 
«^d«Jnvestl^LttM  a«:  Improved  alignment,  ooncentridty 
aaaeeramlc  strengthi  lnq>roved  anode  to  ««ramlo  sealt 

2^'^S^*  f.^"*^  improved  ^plication  of 
oatbode  ooatlngi  improved  cathode  mcuntlMj  improved 
piOMjMiingte-  higher  temperature  operatKmt  improvement  1. 
humidity  testtngi  improred  exhaust  flLxturiac  and  extended 
life  test  sad  tube  faUure  analysis.  ewenoea 


ELECTRONIC  EQUIPMENT  -  Division  8 

''^!?^  presents  a  descriptive  review  of  a  number  of 
mMnUoaUoBM  made  to  the  Radioeonde  Recorder  AN/TMQ-6 
(meteorologloal  recorder)  used  with  a  radioeonde-rawln  set 
■tmo^iherlo  sounding  system.  Tne  purpose  of  tbeee  modlfl- 
cattons  was  to  increase  the  usoftilness  and  versatility  of  ttie 
radiosonde  record^  in  research  and  devek^ment  work. 
Teste  conduoted  after  the  modifloations  indicated  oonslderable 
inqtrovement  of  the  radiosonde  records  obtained  from 
radiosondM  transmuting  fast-changing  Information,  such  as 
^l^"";  "^  AN/AMQ-9,  and  Rocketeonde  AN/DMQ-6. 
OT^  used  with  .  Rawln  Set  AN/G10.2  type  system. 


AD-600  168  Dlv.   8 

OTS  Price  $0.50 

Air  Foroe  Avionics  Labw,  Research  and  Technology  Division. 
Wright-Patterson  AFB.  Ohio. 

IMPROVED  LONG  WAVBLBNQTH  RESPONSE  OF  PHOTO- 
EMISSIVE  SURFACES.  nwivr- 
Technloal  documentary  rept.  \_ 
by  BUyle  B.  Rambo.  Apr  64,  SOp 
ProJ.  4156.  Task  415605 
AL  TDR64  U 

Unolassifled  report 

Descriptors:  •Photocathodes.  (•Photoelectric  effect,  Sui^ 
faoee).  (•Photoelectric  materials,  Emlsslvlty),  CatltodeB 
(Electron  tubes).  Iconoscopes.  Radar  receivers.  Lasers. 
Reflection.  * 

The  usefulness  of  photoemlttors  as  detectors  for  optteaf  IsMrs 

is  limited  by  their  very  poor  quantum  efficiency  in  tt#red  and 
infrared  portion  of  the  spectrum.   For  exan^le,  the  quantem 
seiisltlvlty  of  the  S-20  photosurface  at  0.7  microns  is  umroxl- 
mttely  0.26%.   However,  some  70%  of  the  Incldrat  radiation  at 
0.7  microns  Is  transmitted  throu^  the  seml-tranq>arent  S-20 
surface  and  is  lost.  In  the  expertment,  the  incident  light  from 
a  monochromator  was  tr^jped  by  total  internal  reflection  in 
tte  faceplate,  resulting  in  multiple  encounters  of  the  light  with 
tte  photocathri^  and,  consequently,  in  a  hl^  degree  of  abeorp- 
Uon  by  the  cathode.   Gains  of  three  and  five  times  the  normal 
senMUvlty  of  the  S-20  photosurface  at  0.7  micron  were  ob- 
served using  this  techni^ie,  depending  on  the  polarization  of 
me  incident  light.  Curves  showing  tbe  spectral  dependence  of 
this  gain  for  both  axes  of  polarization  are  presented.  The  In- 
tonial  reflection  technique  may  be  appUed  to  any  tube  having  a 
fist  faceplate  backed  by  a  semi-transparent  photocathode. 
However,  any  imaging  ci4>abllity  of  the  tube  is  lost.   (Author) 


AD-600  167 
OTS  Price  $0.75 


DlT.   8,2 


MODIFICATIONS  TO  RADIOSONDE  RBCORDBR 
AN/rMQ-8C.  ^^ 

by  George  B.  BtaeU  Dec  63,  23p 
Task  lA0a5O01A126-O8 
ABLRDLTRa406 

Unolassifled  report 

Descr^itors:  (•Recording  systems,  Radtoisondes),  (•Radio- 
sondes, Recording  systems).  Sounding  roekete.  Atmospheric 
sounding.  Meteorological  Instrumente. 
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AD-600  174 
OTS  Prloe  $0.75 


DlT.   8.  IS 


Honeywell.  Inc..  Minneapolis,  Minn. 
PARAMETER  ESTIMATION  IN  NOISY  SYSTEMS, 
by  V.  S.  LsTsdi.  6  May  64,  27p  HI  M207 

Unolassifled  r^>ort 

Desor^rs:  (•Linear  systems.  Noise),  (•tteratlTe  meth- 
ods. Linear  systems).  Signals,  Vector  anal^is.  Matrix 
algebra,  Mathemattoal  models,  DUferential  equations. 

A  class  cf  ItoratlTe  prooeduree  for  estimating  the  parameters 
or  a  linear  «rnamlc  system  are  examined.  In  the  presence  of 
measurement  noise,  other  noise  la  the  measured  itate  of^ 
system  Is  shown  to  produoe  a  biased  estimate  of  the  param- 
eters.  The  nsture  of  this  bias  U  determined  by  the  oovarlanoe 
mstrloee  of  the  sUto  vwjtor  and  the  noise  vector.     ^^^^ 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


AD-«00  2U 
OTSl>TlM  11.10 


DiT.  8.  aa 


FairoUld  Space  and  Drfeose  Systems,  Syoeset,  N.  Y. 

DESKjM  and  DEVELOPICENT  OF  INDICATOR  MODULE 

MOD.  3  AND  INTEGRATED  MODULAR  PRXiRAMMER. 

Monthly  progress  npL  do.  8,  1  Dec  63-1  Jan  64 

by  I.  McRu.  1  Jan  64,  4ip 

C4»traot  DA30  069AMO170A.  ProJ.  OMS5S20  12  44aM 

Unclassified  report 

Descrlptorst  ('Modules  (Electronics),  Design),  Integrated 
circuits.  Electronic  equipment.  Engineering,  Ordnance. 


AD-600  213 
OTS  Price  |1.10 


DlT.   8,22 


Falrchlld  Space  and  Defense  Systems,  Syosset,  N.  Y. 

DESIGN  AND  DEVELOPMENT  OF  INDICATOR  MODULE 

MOD  2  AND  INTEGRATED  MODULAR  PROGRAMMER. 

Monthly  progress  rept.  no.  9,  1  Jan-1  Feb  64 

by  I.  McRae.  1  Feb  64,  3p 

Contract  DA30  069AMC170A.  Pro}.  OMS5S20  12  442M 

Unclassified  report 

Descriptors:  (*Modules  (Electronic),  Design),  Integrated 
circtiits.  Electronic  equipment,  Engtioeering,  Ordnance. 


AD-600  216  Div.  8.  25,  30 

OTS  Price  $3.60 

PASTORIZA  Electronics,  Inc..  Boston,  Mass. 

A  SPECTRUM  ANALYZER  USING  DIGITAL  STORAGE. 

Scientific  rept.  no.  1 

by  David  C.  Freeman  and  Herbert  E.  Miller  Dec  63  33p 

Contract  AF19  628  467.  Proj.  4691  Task  469102 

AFCRL  64  336 

Unclassified  reix>r* 

Descriptgrs:    ('Spectrum  Analyzers,  Data  Storage  Sys- 
tems), ('Magnetic  Core  Storage,  Spectrum  Analyzers), 
Filters  (Electromagnetic  Wave),  Band-pass  Filters, 
Narrowband,  Resonance,  Frequency,  Digital  Systems, 
Integrators,  Differential  Equations. 

A  spectrum  analyzer  was  built  with  256  separate  filters 
■^ing  a  core  storage  scanned  at  a  7  millisecond  rate.   The 
ooost  useful  feature  of  the  digital  spectnmi  analyzer  is  that 
the  system  clock  frequency  determines  the  resonant  frequen- 
cies of  the  256  individual  filters.   Analysis  of  the  digital 
integrator,  first  order  lag,  and  second-order  filter  shows  that 
the  center  frequency  Wn  is  1/2  T  sub  D  x  square  root  of  (A) 
and  Q  is  square  root  of  (A)/Z(A-2/3.   T  sub  D  is  the  time 
period  at  which  a  particular  filter  is  sampled  (also  the  time 
constant  of  the  distal  integrator)  and  (a)  is  the  feedback  fac- 
tor in  the  digital  first-order  lag. 


AD-600  224 
OTS  Price  $1.60 


Div.    8 


Acmy  Engineer  Research  and  Development  Labs..  Fort 

Be«rolr,  Va, 

THE  PHOTO  EFFECT  IN  SILVER-OXYGEN-CESIUM 

PHOTOCATHODES. 

by  P.  G.  Borzyak.    1964    15p 

AERDL   T1718   TT   64-15586 

Unclassified  report 

Trans,  of  Akademyia  Nauk  URSR  Kiev.   Instytut  Fizyky. 
Trudy,  1953,  v.  4,  p.  11-27. 

Descriptors:   (•Pbotocatbodes,  Photoelectric  effects), 
(•Silver,  Pbotocatbodes),  ('Oxygen,  Pbotocatbodes),  CCesium, 
.Pbotocatbodes),  Cathodes  (Electron  tubes).  Films,  Optical 
properties.  Coatings,  Adsorption,  USSR. 


An  investigation  was  made  of  the  photo  effect,  in  relation  to 
the  optical  properties,  of  dispersed  films  of  silver  coated  with 
adsorbed  films  of  cesium,  complex  oxygen-cesium  films,  and 
films  of  cesium  oxide.   The  results  of  the  experiments  lead  to 
the  conculslon  that  the  photo  effect  of  the  sUver  particles  in  a 
silver-oxygen-cesium  cathode  plays  an  Important,  and  occasion- 
ally the  principal  role  In  the  photoelectric  emission  of  such 
cathodes.  (Author) 


AD-600  225 
OTS  Price  $2.60 


Div.   8,  25 


Army  Engineer  Research  and  Development  Labs.,  Fort 

Belvoir,  Va. 

THE  OPTICAL  AND  ELECTRICAL  PROPERTIES  OF  SILVER 

FILMS  IN  GLASS. 

by  P.  M.  Morozov  and  M.  M.  Butslov.    1964   24p 

AERDL   T1719   TT    64-15585 

Unclassified  report 

Trans,  of  Zhumal  Tekhnlcheskol  FlzUd  (USSR)  1946, 
V.  16,  no.  8,  p.  857-878. 

Descriptors:    (•  Pbotocatbodes,  Metal  fUms),  ('SUver,  Metal 
films),  ('Glass,  SUver),  Electrical  properties,  OpUcal 
properties.  Vapor  plating,  Thickness.  Resistance  (Electrioal), 
Electron  microscopy,  USSR. 

The  article  is  devoted  to  the  following  questions:  (1)   The 
simultaneous  variation  in  the  transmission  coefficient  and  re- 
sistance of  sUver  films  on  glass  with  increase  in  film  thickness 
at  different  glass  temperature.    (2)   The  transmission  coef- 
ficient and  the  electrical  properties  of  a  silver  wedge  —  a  film 
of^ariable  thickness.    (3)   The  spectral  optical  properties  of 
sUver  films  of  variable  thickness,  both  prepared  at  different 
^ass  temperatures  (90  K,  20  C,  ISO  C.  300  C)  and  heat- 
treated.  (Author) 


AD-600  231 
OTS  Price  $2.75 


DlT.   8.  14 


42 


Amphenol-Borg  Electronics  Corp.,  Danbury,  Conn. 
RESEARCH  ON  R.F.  COAXIAL  CONNECTORS,  BROAD- 
BAND, HIGH  TEMPERATURE,  RADL^TION  RESISTANT 
Rept.  for  Jan  59-Aug  63 
by  WUliam  M.  Zerlin.  Apr  64.  139p 
Contract  AF33  616  6243,  Proj.  4156,  Task  415602 
RTD,  TDR63  4039 

UnclaBslfled  report 

Descriptors:  CCoxlal  cables.  Waveguide  couplers), 
(♦Dielectrics,  Materials),  Radiofrequency  cables.  Broadband, 
Electrical  insulation,  Silicon  compounds,  Dioxides,    Alumi- 
num compounds.  Oxides,  Glass,  Seals  (Stoppers),  SUver 
alloys.  Magnesium  aUoys,  Nickel  alloys.  Mechanical  prop- 
erties. Clamps. 

A  report  is  given  on  the  study  and  development  of  piece 
parts  and  assembly  techniques  leading  to,  and  including,  de- 
velopment of  Improved  coaxial  connectors  for  operation  up  to 
1500  volts  peak  in  a  50  ohm  characteristic  impedance  line 
under  severe  environments  such  as  -65  C  to  -t-SOO  C.  tempera- 
tures and  nuclear  radiation.   Work  resulted  In  the  development 
of  a  connector  design  that  passes  operational  capabilities  at 
^hlgh  temperatures  and  is  radiation  resistant    A  materials 
study  was  made  to  Investigate  possible  materials  suitable  to 
the  objectives  of  the  contract.    Advances  made  In  the  various 
phases  of  development  during  the  life  of  the  contract  are  cot- 
ered  extensively  in  the  report.  (Autbor) 

AD-600  236  Div.    8,  15,  30  ^ 

OTS  Price  $1.50 

New  York  State  Univ.,  Stony  Brook.  CoU,  of  Engineering. 
THE  TIME  DOMAIN  SYNTHESIS  OF  DISTRIBUTIONS 
Scientific  rept.  no.  3. 

by  A.  H.  Zemanlan.  1  Feb  64,  56p  NYSU  CE19 
Craitract  AF19  628  2981,  Proj.  5628,  Task  562801 
AFCRL  64  191 

Unclassified  report 


ELECTBONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Descriptors:  ('Distribution  theory.  Electrical  netwoiks). 
CElectrlcal  networks,  Synthesis),  ('Circuits,  Theory),  Integ- 
ral transforms.  Functions,   Series,  Setyences,   Numerical 
analysis.  . , 

A  new  dimensloo  to  the  time-domain  syntMSls  problem  is 
proposed.   In  particular,  the  objective  is  to  find  a  realizable 
■Ignal  that  approximates  a  given  distribution  (i.e.,  generalized 
ftiactioa).   A  solution  is  then  presented,  several  convergence 
criteria  are  discussed,  and  some  examples  are  given.   A  fea- 
ture of  tfa*  preeent  technique  is  that,  if  the  Laplace  transform 
at  the  given  distribution  Is  known,  the  realUatde  approximating 
■Ignal  can  be  written  down  without  any  ooiqputatlon.   It  only 
reiiuires  values  of  the  Laplace  transform  at  various  points  in 
Its  region  of  convergence.   The  method  also  yields  a  convenient 
technl(p)e  for  vlsuallxlng  those  dlstributtons  that  cannot  be 
plotted.   Since  ordinary  locaUy  Integrable  functions  are  spe- 
cial cases  of  distributions,  the  technique  is  significant  for  the 
ouatomary  time-domain  synthesis  probleiiLas  weU.  (Autbor) 


AD-600  279 
CTSPrioelLaS 


DiT.   8 


AD-600  246 
OTS  PtIo*  $0.76 


DlT.   8 


I  Div.,  Varlaa  AsaodateB,  Beverly,  Mass. 
NOISE  SOURCE  FOR  MILLIMETER  WAVELENGTH, 
^urtarly  progreM  rapt.  no.  2.  1  Oct  69-1  Jan  64 
kgr  Arnold  M.  Ekhmd.   Ijaa64.  22p 
Contraot  DA3e-089A)fCOSa29B,   Task  1G6S2001AOS5-04 

1 :  Unolasalflad  repoit 


D— mliMuTM  (*Wol—  gwritnrs.  millitwitOT  wavee), 
(*lCJllnMtor  wavM,  NoIm  BMierators),  !D»it  equipment 
(ElMtrooloe).  CaUbratla^  Q»mm,  Noise,  Sources.  Wave- 
guidM,  Staadliic-waTe  ratios. 

The  major  portion  of  tkU  porlod  has  bean  apaoft  In  the  evaluation 
<tf  tha  8.1  nun.  taat  agnlpmaot  and  tha  oonatruotlon  and  oold  tost 
ct  both  ttm  bot  lead  and  tha  gaa  notao  aounoa  geometry.  All  o< 
tha  toat  aquipmant  has  baea  raoolTad.  and  to  tba  moat  part  da- 
tarminad  to  be  oparatiooal.  Tba  aiUoon  oarbidB  hot  load  U 
matohad  to  ataadard  BQ  »9/U  waTagulda  if^th  a  VSWR  m««imiin. 
of  1.0S  at  both  70.0  Go  and  94.0  Go.  Tha  faa  nolaa  aourca 
preliminary  daalga  has  both  a  oold  and  a  atraulatad  flrod  mat^ 
whioh  Tsriaa  from  1,3  to  2.0  In  VSWR,  ''■pf^iy  on  amall 
ohangaa  In  quarU  tWimatar  and  tUdmaaa.  (Author) 


AD-MO  262 
OTS  Prioa  $6.60 


DlT.   8 


Amy  Air  Dataaaa  Englnaariag  Aganoy,  F^rt  Meade,  Md. 
COICPARATIVE  BNOINEERINQ  EVALUATION  TEST  OF  THE 
8JM  MAGNETRON  AND  THE  6J86  MODUTIBD  MAGNETRON, 
tqr  Farria  D.  Garcia.  Deo  63.  B^ 
Pro].  4070  1 1 

1 1  Unolaaalfied  report 

Deaor^torai   (*Magnatr0B8,  Paiformanoa  (Engineering)), 
Radar  atriipmaot,  ElactroB  tubaa,  Raliabtttty  (Eleotronioa), 
Teat  aqu^tmaoi  (Blaotrooioa).  Taata. 

The  aarlaa  at  taata  oomparad  tba  perf ormanoe  of  standard 
6J26  magnatrona  with  tliat  at  modtfled  5Ja6  magnetrons  with  an 
ioB  pomp  and  an  improrad  tuning  machaalMn.  Tba  test  vehicle 
was  an  AN/TP8-1D  radar  aat  wMA  la  tba  baalo  radar  of  the 
AM/7P8-36  family.  Tha  raautta  of  tha  evaluation  tests  showed 
a  martad  improvwnaBt  of  ayatem  parCormtooe  with  use  of  tha 
8Jt6  magnatroa.  Tha  inprotad  oporatlOBil  oharacterlstioa 
war*  partioularly  afrldaa*  la  tba  importaall  lureaa  of  phase 
ataUUty,  traquaaoy  atabUity.  oooatanoy  at  HF  power  output, 
tuba  gaa  ooBftaot,  aro  wtabUXf,  and  tanrvltjr  cf  ageing  time.  The 
taata  daraonatratad  auperlor  qualltiea  of  tba  modified 
magiiatrau  from  the  standpoint  of  perfonmnoe  and  raliabUltr. 
(Antbor) 
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Miorowave  Asaoolataa.  Ino.,  Burlingtoo,  Maaa. 

X-BAND  SOLID-STATE  OETECTOR/AMPUFIER. 

Quarterly  progress  rept.  no.  2,  1  Oot-31  Deo  63 

by  Jobn  J.  Brule.  31  Dec  63,  A3p 

Contraot  DA36  039AMC03274E,  Pro],  no.  1G6  22001A056 

Unclassified  report 

Deaorlptora:  (*Dateotora,  Amplifiers),  (*AmpUfiers. 
Dateotors).  X  band.  Mixers  (Electronic),  Tunnel  diodes. 
Parameirlo  ampllfiera.  Tranalstors.  Solid  state  physios. 
Miniature  eleotronlo  equ^xment.  Dsalgn,  Intarmadiate 
frequanoy,  Praanqillflara,  Model  taata. 

Progress  was  made  In  the  OTaluatlon  of  sareral  possible  com- 
ponents and  techniques  that  could  be  Integrated  Into  a 
minlaturlMd  soUd-state  x-band  detector  amplifier.  The 
major  enqtbaals  was  placed  on  determining  the  pertinent 
obaraoterlatloa  of  eaoh  component  and  evaluating  Its  appU- 
oabUity  to  tba  j>rogram  objectives.  Two  approaches  to  the 
design  cf  a  suitable  mixer  were  evaluated.  Measurements 
performed  on  a  aln^le-anded  mixer  ennloylng  a  backward 
diode  Indicatad  that  noise  flgurea  of  about  9.0  db  could  be 
obtained  with  this  taoboique.  AdditiODal  circuit  elements,  a 
bytarld  ring  and  an  LF.  filter  section,  for  use  la  a  miniature 
strip  tranamiasion  Una  mixer  were  completed  and  the 
alectrioal  cbaraoteristics  were  encouraging.  Attantlcm  in 
the  area  cf  I.F.  pre-ampllfiers  was  focused  on  the  design, 
(afarioatlon  and  test  of  an  I.F.  parametric  amplifier  circuit 
and  erabiattng  solid-state  pre-aii4)Ilfler  performance.  An 
Intagrated  receiver  assembly  consisting  of  a  tunnel  diode 
oaoillator-mlxer  and  a  soUd-state  I.F.  pre-an4>llfier  was  d»- 
aigned,  fabricated  and  tested.  This  unit,  which  was  oon- 
Btructed  In  a  volume  of  7  cubic  inches  (excluding  connectors) 
exhibited  an  overaU  nolSe  figure  cf  9.4  db. 


AD-600  283 
OTS  Price  $0.50 


Div.   8,  26 


Texas  Instruments,  Inc.,  Dallas. 

PRODUCTION  ENGINEERING  MEASURES  TO  INCREASE 

TRANSISTOR  RELIABILITY. 

Quarterly  progress  rept.  no.  6,  1  Oct  -30  Dec  63. 

30  Dec  63,  lOp 

Contract  DA36  039sc86730 

Unclassified  report 

Descriptors:   ('Transistors,  Reliability  (Electronics)), 
('Quality  control.  Transistors),  Production  control, 
Engln^rlng,  Stresses,  Tests,  BlUltary  requirements. 

Eleven  hundred  production  planar  devices  have  completed 
stress  tests.   Process  engineering  work  during  the  quarter 
was  concerned  with  sustaining  engineering  functtons. 
(Author) 


AD-600  290  Div. 

OTS  Price  $0.75 


8 


Microwave  Associates,  Inc.,  Burlington,  Mass. 

BROADBAND  SOLID-STATE  SWITCHES. 

^arterly  rept.  no.  3,  1  Jan-31  Mar  64. 

by  R.  Tenenholtz.  31  Mar  64,  21p 

Contract  NObsr89463,  Pro].  SR0080302,  Task  9604 

Unclassified  report 

Deecrlptors:   CMlcrowave  equipment.  Electronic 
switches),  ('Semiconductor  devices.  Electronic  switches), 
('Electronic  switches.  Broadband),  Diodes,  X-band, 
Capacitors,  Coaxial  cables.  Transmission  lines. 

An  analysis  is  presented  on  high  power  capabUlty  of  broad- 
band PIN  diode  switches  and  means  of  scaling  performance 
from  low  power  prototype  designs.    In  addition,  two  basic 
broadband  designs  are  described.   Experimental  data 
presented  deals  with  blocking  capacitor,  DC-return,  and  biaa 
T  designs  suitable  for  uae  over  the  7  -  11  Go  ranse.   bi 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


addition,  an  Improved  insulated  diode  mount  is  described 
along  with  recent  broadband  high  power  performance  at 
X-band  on  a  prototype  switcb  design.  (Author) 


AD-600  301 
OTS  Price  $2.75 


DlT.  8.26 


Knights  (Jamos)  Co.,  Sandwldi.  111. 

STEP  I  COMPI^TION  REPORT  FOR  HIQH  PRECISION 

CRYSTAL  UNITSt  5,000  KC,  RUGGEDIZED. 

Oct  63.  127p 

Contract  DA36  039boS4699 

.  Unolasalfled  report 

Descriptors:  (*Quartz  resonators.  Production),  (^Crystala, 
Aging  (Materials)),  Instruction  manuals.  Test  methods. 
Quality  control.  Resonators,  Frequency,  Shock  (Mechanics), 
Vibration,  Heat  treatment.  Callbratioa,  Crystal  oscillators. 

The  design  and  manufacture  of  Crystal  Type  CR-(XM-7)AJ~  ~ 
(CRr71/U  with  minor  exceptions)  is  described,  iscludlng  a 
process  manual,  and  a  discussion  of  measuring  equipment  and 
techniques.*  Characteristic  aging  data  is  given  and  discussed, 
with  emphasis  upon  the  possibility  of  predicting  aging  in  six  to 
eight  days,  together  with  an  evaluation  of  the  MIL-C-3098/49 
specifications  for  aging.   Retrace  characteristics  (behavior  of 
frequency  with  reference  to  time  after  an  interr\q>tlon  of  oscil- 
lation and  removal  from  the  oven  control)  axe  desorlbed. 
Frequency  stability  vs.  shock  and  vibration,  and  vs.  orientation 
ot  the  unit  with  respect  to  the  force  of  gravity  are  discussed* 
with  BupportlJig  data.  (Author) 


AD-600  302 
OTS  Price  $1.60 


uiv.  8.  as 


Microwave  Associates,  Inc.,  Burlington,  Mass.  ""^^ 

FEASIBILITY  OF  BEAM-PLASMA  AMPLIFICATION  OF 

MILLIMETER  WAVES. 

Quarterly  progress  rept.  no.  4,  IS  Nov  62-15  Feb  63. 

by  Paul  Chomey.    IS  Feb  63,   19p 

Contract  NOb8r81206 

NP   13776 

Unclassified  report 

Descriptors:   ('Microwave  amplifiers,  Plasma  physics), 
(•Plasma  physics.  Microwave  amplifiers).  Millimeter  waves, 
X  band,  Nitrogen,  Argon,  Xenon,  Electron  g;uns.  Cathodes, 
Cermets,  Test  equipment. 

Beam-plasma-amplifier  experiments  are  described  which  are 
being  performed  with  the  metal-ceramic  X-band  study  vehicle. 
Net  gains  of  30  db  and  greater  have  been  obtained  using  a  xenon 
plasma:  experiments  using  argon,  nitrogen  and  vacuum  are  also 
described.   The  life  test  performed  on  a  hollow  cathode  gun  has 
concluded,  the  total  useful  life  of  the  gun  being  about  400  hours. 
More  plasma  density  measurements  have  been  performed  on  a 
mercury  P.  L  G.  discharge  with  a  Langmuir  probe.   The  results 
sliow  that  plasma  frequencies  near  70  Gc  have  been  obtained  and 
that  the  radial  density  profile  of  the  plasma  is  very  uniform 
over  a  large  center  portion.   The  observations  of  anomalous 
diffusion  in  a  magnetic  field  is  also  pointed  out.   The  progress 
in  the  design  of  the  70  Gc  beam-plasma-amplifier  study 
vehicle  is  described.   Results  of  cavity  cold  tests  and  tests  on 
mica  vacuum  windows  are  outlined.   A  gun  model  has  been 
contructed  which  is  designed  to  deliver  an  .008  in.  diameter 
electron  beam.   (Author) 


AD-600  312 
OTS  Price  $8.10 


Div.   8 


Watklns-Johnsoi  Co.,  Palo  Alto.  Calif. 

DEVELOPMENT  OF  A  100  K/LOWATT  L-BAND  TWT  FOR 

PHASED  ARRAYS. 

Final  rept. 

by  M.  V.  PumeU.    13  Mar  64,    86p   W  ^64  434R24 

Contract-AF19  628  500 

Unclassified  r^x>it 


Descriptors]   ('Traveling  wave  tubes.  Design),  ('Radar 
equipment.  Traveling  wave  tubes).  Electron  guns.  Electron 
beams.  Cathode  tut>es,  Circuits,  L  band. 

The  purpose  of  the  program  was  to  develop  a  grldded  100 
kilowatt  L-band  traveling-wave  tube  suitable  for  application  In 
phased  array  radar  systems.    A  ring-bar  circuit  which  operates 
at  23  kv  was  selected  for  use  in  this  tube.   A  perveance  5 
gridded  solid  electron  beam  gun  was  developed  for  this  tube. 
The  tube  was  focused  using  a  solenoid,  PPM  and*  single  re- 
versal permanent  magnet  configurations.    Power  outputs  in 
excess  of  100  kilowatts  were  measured.    Beam  efficiencies  In 
excess  of  30  percent  were  also  measured.   The  tube  was  con- 
structed as  a  grounded  cathode  tube  which  required  unique 
techniques  for  mounting  the  circuit,  the  anode,  making  con- 
nections to  the  circuit,  and  the  development  of  an  rf  match  to 
the  circuit.  (Author) 


AD-600  314 
OTS  Price  $0.76 


Dlv.  8 


General  Instrument  Corp.,  Newark,  N.  J. 
WICK  BURNER  FOR  THERMIONIC  GENERATORS. 
Rept.  no.  1,  1  May  63-31  Jan  64 
tay  C.  Telekl.   31  Jan  64,  a3p 

Contract  DA36  039AMC02a36E,  Task  1G6  2M01A08S  09 

Unolassined 


Descriptors:     (Thermloolc  converters.  Heating), 
CHeaters,  Thermionic  converters).  Energy  oooverslon. 
Diodes,  Simulation,  Combustion  chambers.  Heat  exohai^iars. 
Exhaust  gases.  Petroleum,  VaporisatloB. 

A  basic  burner  model  with  a  simulated  flat  diode  of  2.86 
sq  cm  area  was  designed,  fabricated  and  tested.  The  design 
Incorporates  a  non-presstirlzed,  wick  type  gasoline  vapor- 
ization systeno,  and  a  tieat  exchanger  for  pre-heatlng  the 
secondary  combustion  air  by  means  of  the  hot  exhaust  gasss. 
A  number  of  different  combustion  chamber  designs  were 
tested  to  determine  the  optimum  oonflguratlan.  DUBouItlea 
encountered  In  measuring  the  diode  beat  flux  led  to  the  design 
and  construction  of  an  improved  simulated  flat  diode.  Tests 
performed  on  the  improred  burner  model  indicated  a  simulated 
emitter  surface  temperature  of  1415  C  at  a  heat  flux  of  51 
watts/sq  cm.  (Author)  ] 


AD-600  316 
OTS  Price  $2.76 


Div.   8,  7.  25 


Stanford  Research  Inst.,  Menlo  Park,  Calli. 

DIELECTRIC  THIN  FILMS  WITH  INCREASED  BREAKDOWN 

STRENGTH, 

Final  rept,,  1  June  61-31  Mar  64 

by  Saul  W.  Chaikin  and  Gilbert  A.  St.  John.    15  Apr  64,   138p 

Contract  DA36  039sc84760;  ProJ.  SRI  PMU3693 

Unclassified  report 

Descriptors:   CCapacitors,  Electrical  properties). 
('Dielectric  films.  Capacitors),  ('Dielectrics,  Capacitors). 
Electrodes,  Electric  currents.  Cleaning,  Silicon  compounds. 
Monoxides,  Magnesium  cooopounds.  Fluorides.  Tensile 
properties.  Tests,  Thorium  compounds. 

Substrate  surfaces  were  studied  to  determine  blemish  detail 
and  contribution  to  capacitor  failure.    Best  surfaces  for 
capacitor  construction  resulted  from  drawn  glass  and  flowed 
glaze.   An  adequate  cleaning  procedure  is  outlined.   The  first 
metal  electrode  must  be  specular.  High  substrate  temperature 
and  slow  rate  of  evaporation  contribute  to  rough  metal  films. 
MgF  sub  2  dielectric  gave  poor  reproducibility.   ThF  4 
dielectric  had  an  average  dielectric  strength. 
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AD-600  317  Div. 

OTS  Price  $1.75 


Llnde  Div.,  Union  Carbide  Corp.,  Parma,  Ohio. 
DEVELOPMENT  OF  THIN  ORGANIC  ROUTED  FILM 

CAPAcrroR. 

Progress  rept.  no.  3,  1  Jan-31  B(ar  64 

by  D.  J.  Valley.    31  Mar  64,    66p 

Contract  NOb8r89519,    ProJ.  SR0080302ST9636, 

I 
Unclawified  report 

Descriptors:  CCapacitors.  Production),  (*Dlelectric8, 
Films),  Foils.  Aluminum,  Electric  properties,  RoUii^ 
qteUlhirgy). 


loija 


The  objective  of  the  program  is  to  develoij  a  capacitor,  using 
ML-1  film  as  the  dielectric,  capable  of  100  volt  operation  over 
the  temperature  range  of  -65  to  170C,  which  is  twenty  times 
smaller  than  equivalent  CQ05  per  MIL  Speoificatlon 
MIL-C-19978B.   The  capacitor  U  to  exhibit  dissipation  of  .01%; 
insulation  resistance  of  at  least  IS  ohm  farads  at  170C;  tem- 
perature coefficient  of  less  than  250  ppm/degreeC;  250% 
dielectric  withstanding  voltage;  no  capacitance  shift  with 
frequency;  less  than  5%  change  in  capacitasice  after  life  test. 
(Author) 


AD-600  9Sa 
OTS  Price  $0.50 


DlT.  8 


I  Inst,  of  Teoh^ 
PROPOSAL  FOR  7.75  -  8.35  kMops  OIPLiAXBR  USDiQ  SIDE- 
WALL  COUPLERS  AND  CUT-OFF  QUIDB. 
Qroup  r^H. 

bgr  J.  A.  Kostrlaa.   34  Apr  64.   lip  LL  IS^f-Sa 
Cootraot  AF19  638  500. 
BSD,  TDa64  S3 

Unclassified  report 

Desorlptois:  CWsTaguUe  cciq>lars.  S-niatrlx), 
(^Amplitude  modulation.  Attenuation),  Electromagnetic  waves. 
Scattering,  Dielectrics,  R«dlo  signals.  Radar  signals.  Com- 
munication systems.  Microwave  networks,  Waveguides. 

.A  rtlplsaar  may  be  made  using  two  slde-wti^l  couplers  inter- 
connected by  cut-off  guides.  Isolation  is  controlled  by  the 
length  of  the  interconnecting  lines.   A  sample  design  is  worked 
out  for  7.75  -  8.35  kMops  in  full-  and  half-height  WR-113 
guide.   (Author) 


AD-600  338 
OTS  Price  $0.50 


Dlv.   8,  22 


Naval  Ordnance  Lab.,  White  Oak,  Md. 

RF  DESENSITIZED  SWITCH. 

by  Richard  J.  Sanford.  3  Mar  64,  13p 

NOL  TR64  43 


Unclassified  report 


Descriptors:   ('Electronic  switches,  Radtofrequency), 
CRadiofrequency  interference.  Sensitivity),  Semiconductor 
devices.  Avalanche  diodes,  Weapon  systetns,  Circuits. 

The  RF  desensitized  switch  is  a  pnpn  switoh  especially 
designed  to  be  Insensitive  to  radio-frequency  energy.   This 
insensitlvity  results  from  an  abnormally  large  gate  RC  time 
constant  and  from  the  use  of  a  zener  diode  to  apply  a  desensi- 
tizing bias  in  the  presence  of  rf  energy.   The  device  is 
diffused  into  a  silicon  chip  which  may  thee  be  mounted  In  a 
number  of  different  packages  for  a  wide  range  of  sizes  and 
power  capahUlties.  (Author) 
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AD-600  355  Div. 

OTS  Price  $3.60 


8.26 


Westlngfaouse  Research  Labs.,  Pittsburgh,  Pa. 
MATERIAL  PROCESSING  AND  PHENOMENA  INVESTIGA- 
TIONS FOR  FUNCTIONAL  ELECTRONIC  BLOCKS, 
Interim  engineering  rept.  no.  6,  6  Dec-6  Mar  64. 
by  L  M.  Mackintosh,  6  Mar  64,  31p 
Contract  AF33  657  9897. 

Unclassified  nqxirt 

Descriptors:   ('Materials,  Processing},  CMlnlature  elec- 
tronic eqiUpment,  manufacturing  methods),  CElectrochemis- 
try),  CElectron  beams).  Anodes,  Oxides,  SUicon,  Electro- 
lytes, Diodes,  Transistors. 

Contents:  Electrochemical  Techniques,  Fabrication  of  Con- 
troUed  High  Resistivity  N  (+)-on-P  Layers,  Reproduci- 
bility of  Diffusion  Results,  Fabrication  of  N  (+)  -on-P  Diode 
Arrays,  Silicon  Phosphide  Precipitates,  Development  of  Boron- 
Doped  Anodic  Oxide  Films,  Electron  Beam  Techniques,  Elec- 
tron Beam  Effects  on  Transistor  Characteristics,  Effects 
on  Bipolar  Transistors,  Effects  on  Field-Effect  Transistors, 
Possible  Mechanisms  for  the  beta  Degradation,  Treatments 
to  In^rove  the  Value  of  beta  After  Degradation,  Programmed 
bteroonneotlons. 


AD-600  362 
OTS  Price  $1.75 


Dlv.  8 


Conductron  Corp.,  Ann  Arbor,  Mich. 

NEW  VOR  COUNTERPOISE  SYSTEM    FOR  REDUCTION  OF 

SITING  ERRORS. 

Final  rept. 

hy  V.  H.  Weston,  J.  E.  Clark,  and  F.  M.  Penar.  Jan  64,  66p 

Contract  FA  WA4665,  ProJ.  U5  42D, 

FAA   RD64  47 

Unclassified  report 

Descriptors:    ('Loop  antennas.  Antenna  radiation  patterns), 
('Antennas,  Antenna  configurations),  ('Antenna  radiation 
patterns.  Loop  antennas).  Electromagnetic  waves.  Propa- 
gation, Site  selection.  Errors,  Direction  finding.  Equations, 
Theory. 

The  analysis  of  the  field  pattern  generated  by  an  Alford  lot^ 
above  a  circular  counterpoise  is  treated  quite  effectively  by 
replacing  the  fields  of  the  Alford  loop  by  those  of  a  nearly 
equivalent  circular  loop,  this  being  Justifiable  upon  consider- 
ation of  the  frequency  and  dimension  parameters  involved.    A 
detailed  theoretical  analysis  results  in  an  ej^ression  for  the 
free  space  field  pattern  of  a  circular  loop  above  a  large  count- 
erpoise as  a  function  of  the  following  parameters:   wavelength 
of  transmitted  energy,  height  of  loop  above  counterpoise,  and 
size  of  counterpoise.   The  e^qiression  holds  for  counterpoise, 
diameters  large  compared  to  wavelength.    Experimental  veri- 
fication of  field  patterns  was  possible  for  all  single  and  double 
loop  configurations  under  consideration,  including  both  small 
and  large  diameter  counterpoise.   The  antenna  elements  em- 
ployed were  actual  scaled  versions  of  the  operational  Alford 
loops.   Precautions  in  measurement  technique,  such  as  place- 
ment of  microwave  absorbant  material  were  vital  to  obtaining 
good  nulls  in  the  multiple  loop  patterns.   The  multiple  loop 
patterns  present  significant  improvement  in  essential  radiation 
characteristics  over  the  single  loop  configuration  and  it  is 
therefore  felt  that  serious  consideration  should  be  given  to  use 
of  the  multiple  loop  configuration  as  a  means  of  eliminating 
VOR  bearing  errors  in  areas  containing  undesirable  geogri^ifaic 
and  man-made  characteristics. 

AI>-600  364  DlT.  8,  26 

OTS  Price  $0.75 

Midland  Mfg.  Co.,  Kansas  City,  Kans. 

CR^(XM-44)AJ:   MODERATE  PRECISION  GLASS  ENCLOSED 

CRYSTAL  UNITS. 

^arterly  progress  rept.  no.  6.  1  July-30  Sep  63. 

by  Robert  Kinsman  and  Melvln  Hammer.   30  Sep  63.  21p 

Contract  DA36  039sc86717 

Unclassified  report 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


Oeaoxiptors:     (*Quartz  resonators.  Crystal  holders), 
.    (•Crystals.  Productloig,  (•Crystal  holders.  Glass),  (•Binders, 
Phenolic  plastics).  Seals  (Stoppers),  Resonators,  Manufac- 
turing methods.  Tests. 

The  first  set  of  engineering  samples  consisting  of  five 
cxystals  at  each  frequency  were  fabricated,  tested  and 
shipped.   The  glass  sealing  process  was  finalized  and  the 
at^>-by-step  procedure  Is  discussed.   Various  bonding 
cemants  were  evaluated.   The  Bakellte  cement  was  the  only 
type,  which  proved  adequate  on  the  basis  of  the  initial  tests. 
Deqlgns  and  test  data  for  the  engineering  sample  crystals 
are  listed.  (Author) 


AD-600  384 
OTS  Price  $3.50 


Dly.  8,  26 


AD-600  366 
OTS  Price  $2.75 


Dlv.  8 


Hughes  Aircraft  Co.  Culver  City,  Calif. 
INFORMATION  THEORETIC  EVALUATION  AND  OPTIM- 
IZATION OF  ANTENNA  SYSTEMS. 
Scientific  rept.  no.  2 

by  G.  O.  Young  and  A.  Ksienski.  Mar  64,  132p 
Contract  AF19  628  333,  Pro].  4600.  Task  460006 

^  Unclassified  report 

Descriptors:     (*Antenna  configurations.  Optimization), 
(*Statistical  analysis.  Antenna  configurations),  ('Conununi- 
cation  theory,  Antennas),  Performance  (Engineering), 
Equations,  Design,  Mathematical  analysis. 

The  need  for  statistical  analysis  and  optimization  in 
antenna  systems  is  discussed.     The  antenna  and  microwave 
equipment  back  of  the  antenna  terminals  is  still,  by  and  large, 
designed  by  classical  techniques  without  the  use  of  statistical 
criteria.    To  eliminate  this  difficulty  the  antenna  should  be 
included  as  part  of  the  overall  system  to  be  optimized.   This 
is  accomplished  in  this  report  by  extending  statistical  con- 
cepts from  the  temporal  domain  into  the  space-time  domain. 
Two  statistical  criteria  are  developed  and  their  application 
illustrated  by  examples.   The  first  criterion  is  the  maximiza- 
tion of  (space-time)  information  content  and  rate.   The  second 
criterion  is  the  minimization  of  information  content  and  rate 
in  the  error  (deviation  between  desired  and  actual  output). 
General  conditions  are  derived  which  must  be  complied  with 
by  linear  antennas  in  order  to  satisfy  the  above  criteria. 
These  criteria  are  applied  to  a  comparative  evaluation  of 
reciprocal  and  nonreciprocal  antenna  systems,  and  the  op- 
timum antenna  configurations  derived  for  various  signal  and 
noise  conditions. 


AD-600  382  Dlv.  8,  26 

OTS  Price  $1.00 

Clevite  Corp.,  Bedford.  Ohio. 

PRODUCTION  ENGINEERING  MEASURE  FOR  CERAMIC 

FILTERS. 

Quarterly  rept.  no.  4,  30  Dec  63-29  Mar  M 

by  A.  Lungo.29  Mar  64,  36p 

Contract  DA36  039AMCO1471E, 

Unclassified  report 

Descriptors:  ("Ceramic  materials.  Filters  (Electromag- 
netic wave)),  (♦Filters  (Electromagnetic  wave).  Ceramic 
materials).  Modules  (Electronic),  Electrical  properties, 
Quality  control.  Production. 

Preliminary  vibration  tests  were  performed  on  a  1.75  Mc 
filter.   The  results  are  discussed.    A  micromodule  package 
design  has  been  completed.    Difficulty  encountered  in  noeeting 
the  voUimetric  requirement  of  the  contract  is  discussed. 
Attempts  to  eliminate  the  spurious  resonances  in  the  6.0  Mc 
resonators  have  not  been  successful.    The  ring  electroding 
and  spurious  resonance  problems  encountered  have  delayed 
several  phases  of  the  contract.   An  investigation  erf  these 
problems  was  initiated  which  is  described  and  discussed. 
Requiring  ring  electrodes,  the  4.3  Mc  resonators  are  included 
in  the  investigation.  (Author) 


46 


General  Electric  Co.,  Owensboro,  Ky. 

8519/Z-5267  CERAMIC  TETRODE,  35  WATT  MINIMUM  AT 

3,000  MC.  PRODUCTION  ENGINEERING  MEASURE. 

Final  rept..  23  May  62-28  Feb  64 

by  Harold  D.  Miller.  28  Feb  64  247p 

Contract  DA36  039SC86735. 

Unclassified  report 

Descriptors:   ('Tetrodes,  Ceramic  materials),  ('Manu- 
facturing methods.  Tetrodes),  Production  control.  Quality 
control.  Electrical  properties,  Specifications,  Electron  tubes. 

Preproduction  data  is  presented  as  submitted  for  prepro- 
duction  approval.    Pilot  production  data  is  presented  with  dis- 
tribution curves  and  yield  factors  for  the  run.   A  copy  of  the 
specification  Is  presented.    Photographs  of  the  types  of  grids 
acceptable  for  8519/Z-5267  use  are  presented.     Photographs 
of  major  equipment  are  presented.  ' 


AD-600  385  Dlv.  8,  30 

OTS  Price  $0.50 

< 
Hughes  Aircraft  Co.,  Oceanslde,  Calif. 

RESEARCH  AND  DEVELOPMENT  OF  TWO-COLOR  DIRECT 
VIEW  STORAGE  TUBE  WITH  SELECTIVE  ERASURE. 
Interim  development  rept.,  1  Jan-1  Apr  64 
by  P.  P.  Damon. Apr  64.  17p 
Contract  NObsr89452,ProJ.  SROO  80301Ta8k  9459 

Unclassified  report 

Descriptors:  ("Storage  tubes.  Colors),  (Display  systems. 
Electron  tubes.  Phosphorescent,  Electron  guns.  Design, 
Operation,  Information  retrieval. 

A  direct  view  storage  tube  Is  being  developed  which  is  capable 
of  displaying  stored  Information  In  either  of  two  colors  or  in 
Intermediate  hues,  and  selectively  erasing  that  Information. 
The  viewing  screen  consists  of  two  phosphors.   One  occupies 
small  areas  In    register  with  the  storage-mask  holes,  while 
the  other  occupies  areas  surrounding  the  first.   Color  tubes 
were  constructed  with  150-line  storage  mesh.    Data  on  these 
tubes  show  the  green  phosphor  efficiency  was  good,  but  the  red 
phosphor  efficiency  was  exceptionally  low.   Target  performance 
was  normal  and  registration  excellent,  although  the  uniformity 
of  color  shift  was  affected  by  a  moire  effect.   A  higher-count 
collector  mesh  has  been  ordered  to  reduce  this  color  moire 
effect.   Investigation  continues,  with  promising  results,  on 
methods  for  fabricating  a  color  screen  having  a  phosphor  dot 
surrounded  by  a  solid  field  of  the  second  phosphor  for 
improved  light  output  and  color  uniformity. 

AD-600  405  Dlv.    8 

OTS  Price  $1.50 

Naval  Research  Lab.,  Washington,  D.  C. 
PARAMETRIC  AMPLIFIERS  AND  UPCONVERTERS. 
by  Alan  C.  Macpherson.    5  May  64,    Sip 
NRL   6024 

Unclassified  report 

Descriptors:  ("Parametric  amplifiers.  Design),  ("Diodes 
(Semiconductors),  Parametric  amplifiers).  Noise  (Radio), 
Gain,  Bandwidth,  ClrculU,  Capacitance.  Equations,  Theory. 

There  Is  a  discussion  of  the  fundamental  principles  of 
parametric  amplification,  and  a  quantltlve  treatment  which  is 
valid  in  the  limit  of  very  high  Q  diodes.  Design  formulas  from 
the  literature  are  given  and  discussed  for  the  more  practical 
case  of  finite  Q  diodes.   An  engineering  discussion  of  noise  In 
amplifying  systems  Is  presented,  because  the  most  Important 
characteristic  of  parametric  amplifiers  and  converters  Is  low 
noise.   Since  the  parannetrlc  amplifier  Is  built  up  from  a  twor 
terminal  negative  resistance.  It  Is  qualitatively  different  from 
the  conventional  amplifier  (such  as  the  vacuum  tube  trlode  and 
traveling  wave  tube).    For  this  reason  some  basic  material  on 
the  properties  of  negative  resistance  amplifiers  Is  Included. 
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Sereral  typtoal  parametric  amplifiers  are  presented  and 
discussed.   Information  Is  Included  which  may  be  of  assistance 
to  a  systems  designer  who  Is  weighing  the  merits  of  the 
parametric  amplifier  against  some  other  amplifier  In  a  system 
design.   Several  examples  of  system  design  are  given.    Finally, 
some  recent  experimental  data  are  discussed  which  suggest  that 


In  the  future  the  parametric  amplifier  will 
over  the  maser.    (Author) 
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Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexin^tbn. 
RADAR  SCATTERING  FROM  A  CONDUCTING  CONE- 
SPHERE. 
Tedmlcal  rept. 

by  J.  H.  Pannell,  J.  Rhelnsteln.  and  A.  F.  ^Ith. 
3  Mar  64,    20p    LL  TR349 
Contract  AF19  628  500 
ESD   TDR64  37 

Unclaaiihfied  report 


laaJtfi( 


Descriptors:    ("Radar,  Scattering),  Electromagnetic  waves. 
Conical  bodies,  ReflecUon,  Measurement),, Theory,  Wave 
transmission. 


As  port  of  an  Investigation  of  the  radar  backscatter  proper- 
ties of  axlsymmetrlc  conducting  shapes,  a  study  has  been  made 
of  backscatterlng  by  a  cone-sphere.    This  body  Is  comprised  of 
a  circular  cone  with  a  25  degree  Included  cone  angle,  terminated 
by  a  tangent  spherical  segment.   Measurements  of  backscatter 
cross  sections  over  all  aspect  angles  are  presented  for  wave- 
lengths, in  the  range  from  one-tenth  to  twice  the  radius  of  the 
spherical  segment.   Comparison  of  measured  values  with 
theoretical  predictions  shows  that  satisfactory  agreement  is 
obtained  for  all  aspect  angles.    (Author) 
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Westlnghouse  Electric  Corp.,  Elmira.  N.  t. 

STUDY  OF  FIELD  ASSISTED  PHOTOCONDUCTIVITY. 

Technical  documentary  rept.,  1  Apr  63-1  Apr  64. 

by  V.  J.  SantlUl.  Apr  64,  45p 

Contract  AF33  657  10703,  Pro].  4156,  Tasi  415605 

AL    TDR64  93  T 

UBClas^lfled  report 

Descriptors:  ("Vldlcons,  Photoconductivity),  ("Photooon- 
(hictlvlty,  Vldlcons),  Electron  tube  target^,  Photoelectric 
materials,  Dielectrics,  Sensitivity,  Electron  beams.  Tunnel- 
ing (Electronics),  Performance  (Engineeytng). 

I 
The  work  reported  here  was  undertaken  to  investigate  the 
fabrication  and  performance  of  a  Vldlcon  target  which  Included 
a  thin  insulator  layer.   A  model  metal-lnsulator-semlconductor 
structure  Is  postulated,  to  develop  the  mechanism  of  carrier 
conduction  througb  the  target.  Storage  phctoconductors  and 
thin  layers  of  various  dielectrics  are  chosen  to  explore  some 
at  the  structure  details.    Performance  data  such  as  sensitivity 
and  response  time.  Is  determined  for  the  Vidicon  targets. 
The  results  indicate  that  certain  characteristics  of  the  photo- 
conductor  are  changed  with  the  Inclusion  of  an  insulator,  but 
these  are  not  necessarily  explained  by  earlier  appeals  to  a 
tunneling  mechanism.    A  vidicon  target  with  high  sensitivity 
and  good  response  time  is  developed  which  aiay  have  many 
useful  applications.  (Author) 
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Harry  Diamond  Labs.,  Washington,  D.  C.     . 
THE  TATARSKIAN  CORRELATION  FUNClrtON  FOR  ARBI- 
TRARY TURBULENCE  CONDITIONS, 
by  W.  J.  Brinks.  25  Mar  64,  17p 
Prols.  1A013001A039  and  A0214 
HDL   TR1209 

UnelasWi^ied  report 
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Descriptors:  ("Electromagnetic  waves.  Propagation), 
("Atmospheric  motion,  Distribution),  ("Statistical  functions. 
Correlation  techniques),  IntegraU,  Numerical  analysis. 

In  Tatarskl's  theory  of  wave  prt^gatlon  through  a  turbuWnt 
medium,  a  certain  Intractable  Integral  has  been  evaluated  nu- 
merically.  This  allows  the  computation  of  the  croes -correla- 
tion of  the  logarithmic  amplitude  fluctuations  at  two  spaced 
receivers,  for  any  arbitrary  turbulence  distribution  along  ths 
propagation  path.   The  question  of  obtaining  the  turbulent 
distribution  from  a  known  cross  correlation  function,  Is  alsi»- 
treated.  (author)  ^^ 
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Microwave  Research  Inst.,  Polytechnic  Inst.,  of 
Brooklyn,  N.  Y. 

FIVE-REACTANCE  BROADBAND  COMPENSATION  DESIGNS 
by  Bernard  Michael  Albrecht,  Jr.    Jun  64,    37d 
PIBMRH218  64 
Grant  AF  AFOSR453  63 

Unclassified  report 

Descriptors:   ("Microwave  amplifiers.  Noise  (Radio)) 
(  Radlofrequency  filters.  Broadband),  Microwave  equlwnent. 
Capacitance,  Band-pass  filters.  Electrical  Impedance 
Transients,  Damping. 

The  most  detrimental  factor  to  the  high  frequency  response  of 
an  amplifier  Is  the.  total  parasitic  capacitance  that  shunts  the 
output  terminals.   In  particular,  this  shunt  capacitance  causes 
serious  distortion  to  the  step  response  and  the  amplitude  re- 
sponse of  the  amplifier.   Nevertheless,  considerable  improve- 
iBent  Of  the  high  frequency  response  can  be  achieved  by  the 
a^ltloo  of  a  filter  to  the  output  terminals.   This  report  shows 
the  design  of  such  a  filter  having  five  reactive  elements,  and  a 
constant  voltage  source  with  a  finite  Internal  Impedance.   The 
criteria  for  design  and  two-fold:  Critically  damped  transient 
response  and  maximally  flat  ampUtude  response.   The  results 
Of  each  design  are  compared  graphically  with  an  uncompensated 
reference  obtained  by  letting  each  compensation  element  go  to 
zero^  These  curves  are  indicated  by  the  letter  U.   Also  Included 
in  the  results  are  the  pole-zero  plots  of  the  transfer  functions 
<rf  each  design.    Finally,  all  figures  are  rounded  off  to  four 
places  and  tabulated.  (Author) 
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Cruft  Lab.,  Harvard  Univ.,  Cambridge,  Mass. 
MATRDC  REPRESENTATION  OF  MULTI- LOADED  CIRCU- 
LAR LOOP  ANTENNAS. 
Technical  rept. 

by  Kelgo  lizuka.  18  Nov  63,  68p   Cruft  TR429 
Contract  Nonrl866  32,  Pro].  NR371  016. 

Unclassified  report 

Descriptors:  ("Loop  antennas.  Performance  (Engineering)), 
("Matrix  algebra.  Numerical  methods  and  procedures) 
Multiple  operation.  Electrical  properties.  Tunnel  diode's 
Electric  currents.  Distribution,  Mathematical  analysis. 

»udle8  are  made  <rf  both  the  driving-point  impedance  and 
the  amplitude  and  phase  distributions  of  the  current  In  a  circu- 
lar loop  which  Is  driven  by  an  arbitrary  number  of  delta-func- 
Uon  generators  and  loaded  with  an  arbitrary  number  of  lumped 
Impedances.    The  only  restriction  Imposed  In  the  present 
treatment  U  that  the  elements  (either  generator  or  load)  are 
spaced  at  equal  Intervals  of  2  pl/m  b  along  the  circumference 
where  m  is  the  total  number  of  elements  and  b  is  the  radius  of 
the  loop.   The  numei:ical  calculations  Include  loads  with  nega- 
tive resistances  In  order  to  take  account  of  loops  loaded  with 
an  element  like  an  Easki  tunnel  diode,  with  proper  precautions 
against  both  self -oscillation  and  switching  effects.   A  study  of 
such  precauUons  Is  to  be  considered  separately.   Extensive 
computations  have  been  carried  out  for  loops  loaded  with  a 
single  resistor  at  phi  =  pi  or  jAl  =  pi/2  as  well  as  loops  with 
two  resistors  at  phi  =  2  pl/3  and  -2  pl/3.   The  resUtances  used 
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ranged  from  -  100  through  100  ohms;  the  sizes  of  the  loops 
from  beta  b  =  0.2  to  2.4,  where  beta  is  the  real  part  of  the  prop- 
agation constant  k.  (Author) 
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Cruft  Lab.,  Harrard  UnlT.,  Cambridge,  Mass. 

MODULATION  OF  THE  LINBAR-OPTIC  EFFECT  AT 

MICROWAVE  FREQUENCIES. 

Technical  repU 

by  Robert  A.  Meyers.  Nor  63,  200p  Cruft  TR433 

Contract  Nonrl866,  Pro].  NR372  012 

Unclassified  report 

Descriptors:  (*Llght,  Modulation),  (♦Microwave  fre- 
quency), (*OptlC8,  Linear  systems).  Microwaves,  Propaga- 
tion, Field  theory.  Quantum  mechanics.  Sidebands,  Quantum 
theory.  Modulators,  Design.  Theory,  Traveling- wave  tubes. 
Single  crystals,  Cavity  resccators.  Electric  fields,  Polarlza- 
tlCB,  DleliBetrios,  Mlcrow<ive  equipment. 

A  series  of  novel  e]q>erlments  on  modulators  made  of  ser- 
eral  crystals  stacked  along  the  light  path  was  performed, 
taking  advantage  of  the  fact  that  the  two  axes  perpendicular  to 
the  optic  axis  In  KDP  are  not  completely  equivalent.   By  rotat- 
ing one  of  a  pair  of  such  crystals  90  degrees  about  its  axis 
the  modulation  could  be  enhanced  or  degraded,  depending  on 
the  relative  orientation  of  the  fast  and  slow  axes  in  the  two 
crystals.  These  '^rlgUxal  experiments  on  inhomogeneous  light 
modulators  led  to  the  design  of  a  new  type  of  travelllng-wave- 
like  light  miidulator.   The  properties  of  this  device  have  been  ^- 
analyzed,  and  its  feaslblll^  has  been  demonstrated  with  a  / 

prototype  configuration  of  three  crystals.    The  theoretical  ' 

discussion  Is  based  on  a  review  of  classical  crystal  q;>tics  and 
the  conventional  theory  of  the  electro-optic  effect,  and  in- 
cludes both  a  sln:4>le  approximate  solution  and  a  more  rigor- 
ous Iterative  solution  to  Maxwell's  equations  for  non-linear 
dielectrics.   Finally,  an  explicit  survey  of  the  general  prob- 
lem at  microwave  modulation  has  been  made,  with  considera- 
tioB  having  been  given  to  both  physical  mechanisms  and  their 
experimental  realization.   The  <"''pi1c«ti^>np  and  conclusions  of 
the  present  experimental  stu4y  have  been  presented  in  this 
context. 
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Cruft  Lab.,  Harvard  Univ.,  Cambridge,  Mass. 

SLRFACE-WAVE  PROPAGATION  ALONG  A  FERRTTE  ROD. 

Scientific  rept.  no.  3  (Series  3) 

by  T.  F.  Tao.    20  Mar  63,    155p 

Contract  AF19  628  2406:  Pro].  5635;  Task  563502 

AFCRL   63  569 

UnclasslfVed  report 

Descriptors:    (* Waveguides),  (*Ferrltes.  Wave  transnUsslon), 
(♦Propagation.  Microwaves),  Ferromagnetism,  Magnetic 
resonance.  Circuits,  Magnetic  fields.  Intensity.  Calibration, 
Measurement. 

Three  characteristics  of  tlte  surface -wave  mode  are 
measured.   The  first  is  its  guided  wavelength  (its  phase 
velocity).   The  second  is  Its  attenuation  in  the  direction  of 
propagation.   The  third  is  the  radial  field  distribution.   The^ 
development  of  microwave  ferrites  is  briefly  reviewed.   Thei 
state  of  the  art  and  unsolved  problems  are  presented.   The  ex- 
perimental setup  and  its  design  are  discussed.   K  consists  of 
two  parts.   The  first  is  concerned  with  the  dc  magnetic  field;  it 
includes  the  dc  magnetic  circuit,  its  magnetic  supply  and  the 
field  measuring  instnmients.    The  second  is  the  microwave  part 
which  includes  the  surfacewave  cavity,  its  microwave  excitation 
circuits  and  the  associated  measuring  equipment.   The  methods 
of  measuring  the  three  characteristics  referred  to  above  are 
first  discussed  separately.    Next,  the  behavior  of  the  surface- 
wave  resonances  are  explained.    Finally,  this  information  is 
coordinated  to  provide  an  integrated  picture  of  the  procedure 
of  measurement.   The. measured  results  are  presented.   These 
include  tlie  dc  magnetic  measurements,  the  measurements  of 


the  guided  wavelength  which  are  satisfactory  and  can  be  Inter- 
preted without  ambiguities ,  the  measurement  of  attenuation  and 
of  the  radial  field  result.   A  theoretical  calculation  Is  made  to 
check  the  measured  guided  wavelength.    The  whole  study  Is 
reviewed.    The  significance  of  its  success  is  evaluated.    The 
possible  ambiguities  and  false  Interpretations  %re  pointed  out. 
Finally,  suggestions  are  listed  for  further  continued  research. 
(Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wright- 
Patterson  AFB,  Ohio. 

DEVICE  FOR  THE  REPRODUCTION  AND  MEASUREMENT 
OF  SHORT  TIME  INTERVALS,  UMPV-2. 
27  Mar  64,  4p 
FTD  TT64  4  TT  64  11711 

Unclassified  report 

Unedited  rough  draft  trans,  of  an  unidentified  Russian  mono. 
issued  by  Komitet  Standartov.  Mer  i  Izmerltel'nykh  Prlboror 
prl  Sovete  Mlnistrov  SSSR  glosca^  1962,  Ip. 

Descriptors:    (•Time- interval  counters.  Design),  ("Test 
equipment  (Electronics)).  (♦Time,  Reproduction),  Chrono- 
graphs. USSR. 

The  device,  UMPV-2,  is  Intended  for  the  testing  of  apparatus 
which  reproduce  and  measure  small  intervals  of  time.    This 
device  consists  of  a  test  bed,  on  which  there  are  arranged  two 
electronic  chrononaeters  of  the  type  KhE-2,  a  short  interval 
timer,  and  a  ferro-resonance  voltage  regulator.    During  a  test 
o[  apparatus  for  the  measurement  of  short  time  intervals,  the 
timer  on  the  device  delivers  an  electrical  intpulse  which  con- 
fines the  short  time  Interval  of  an  assigned  value.   This  inter- 
val of  time  is  measured  simultaneously  by  two  electronic 
chronometers  and  the  instrument  under  consideration.   During 
the  testing  of  interval  timers,  the  timer  of  the  UMPV-2  device 
is  not  connected.   The  intervals  of  time,  which  are  reproducible 
by  the  instrument  under  consideration,  are  measured  by  tlie 
chronometer  units. 
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Foreign  Tech.  IXv.,  A<r  Force  Systems  Command,  Wright- 
Patterson  AFB,  Ohio. 

PENETRATION  OF  PLASMA  FROM  A  SOURCE  WITH 
ELECTRON  OSCILLATIONS  TO  AN  EVACUATED  REGION 
WITH  A  MAGNETIC  FIELD. 

by  M.  D.  Gibovlch  and  L.  L  Romanyuk.   11  May  64,  ISp 
^D  tt64  400,   TT  64  11710 

UnoUsslfled  report 

Unedited  rough  draft  trans,  of  Zhumal  Tekhnlcheskoi 
FlzUd  (USSR)  1964.  v.  34.  ao.  3.  p.  488-495. 

Oesoiiptors:     (♦Plasma  jAyslcs,  Penetration),  (*EIeotroiis, 
Oscillation),  («lon  souroaa),  (*MigBetlc  fields).  Vacuum, 
Potenttal  theory.  Ions,  ToniMtton.  USSR, 

The  potential  relief  in  a  plasma  emitted  from  a  souroe  with 
electron  oscillations  to  an  eraousted  region  located  la  a 
m.«gnetlc  field  was  experimentally  determined.  The  fbrmatloa 
of  fast  Ions  and  elaotroos  amtttad  from  such  a  souroe  was 
(Author) 
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Data  Corp. ,  Dayton,  Ohio. 

HIGH  RESOLUTION  CATHODE  RAY  TUBE  EVALUATKMJ. 

Technical  documentary  rept..  May  60-July  62. 

Apr  64,  104p 

Contract  AF33  616  4206 

ASD   TDR63  796 

Unclassified  report 
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Descriptors:  (♦Cathode  ray  tubes.  Analysi^L  Electron 
tubes.  Performance  (Engineering),  deifications,  Test 
methods,  Test  sets.  Tests.  ^ 

"nils  report  outlines  and  provides  a  means  of  comparing  the 
four  basic  methods  of  CRT  testing  now  employed  by  the  cath- 
ode ray  tube  Industry.    An  analysis  of  each  test  method,  its 
restrifatlons,  limitations,  and  advantages  are  discussed  along 
with  the  basic  requirements  for  testing  cathode  ray  tubes. 
These  four  methods  are  selected  by  a  Joint  industry-govern- 
ment conmjittee  as  possible  test  standards.    They  are:  (1) 
Shrinking  Raster  Technique,  (2)  Schade  Spatial  Frequency 
Technique.  (3)  Line  Profile  and  Single  Slit  Technique.  (4) 
Double  Line  Trace  Technique  (Westlnghouse  Method).    Five 
high  resolution  cathode  ray  tubes  wei  e  subjected  to  the  four 
methods  of  tests  and  the  results  Indicated  for  comparison. 
The  a^iendix  gives  a  detailed  description  of  the  CRT  Analyser 
designed  and  built  by  Data  Corporation  for  performing  the 
various  tests  described.    (Author) 
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Rome  Air  Development  Center.  Grlfflss  AFB,  N.  Y. 

THE  SHIFT  AND  ADD  PROPERTY  OF  MA^CIMAL  LENGTH 

BINARY  SEQUENCES  USING  CYCLOTOMIC  POLYNOML\LS. 

by  Jack  K.  Wolf.  Robert  G.  McLaughlin  and  Frederick  D. 

Schmandt.  Mar  64,  24p 

ProJ.  4519,  Task  451903 

RADC   TDR64  66 

Unclasslijled  report 

Descriptors:  (♦Sequences,  Pseudo- random  systems), 
(♦Polynomials,  Number  theory),  (♦Binary  arithmetic. 
Sequences),  Coding,  Linear  systems.  Errorte,  Corrections, 
Communication  theory.  f 

A  class  of  binary  pseudorandom  sequences  called  maximal 
length  shift  register  sequences  are  known  to  satisfy  a  shift  and 
add  property.   That  is,  if  the  sequence  is*hl<ted  by  K  digits 
and  added  to  Itself,  the  resulting  sequence  is  the  original 
sequence  shifted  by  R  digits.   This  report  presents  a  method 
for  obtaining  the  parameter  R  for  a  given  K  and  a  given  maxi- 
mal length  sequence.    This  procedure  makes  use  of  previously 
puhllahed  tables  and  the  factorization  of  cyclOtomlc  poly- 
nomials over  Galois  Field  Two.  (Author) 
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Cieneral  Telephone  and  Electronics  Labs..  IncL.  Bayslde. 
N.  Y. 

STUDY  OF  FAILURE  MECHANISMS  IN  HIGrf- POWER 
RADIO  FREQUENCY  GENERATING  DEVICES. 
Technical  documentary  rept..  30  Oct  63-29  JIan  64. 
by  M.  Friedman  Axler  and  R.  A.  Heln.  Apr  M,  20p 
Contract  AF30  602  3018,  Pro).  5519,  Task  591906 
RADC    TDR64  107  , 

Unclassified  report 

Descriptors:  (♦Electron  Tube  parts,  Reliability  (Elec- 
tronics)). (♦Traveling-wave  tubes,  Reliability  (Electronics)), 
Radiofrequency  generators.  Microwave  generators.  X  band. 
Electrodes,  Anodes  (Electron  tubes),  Oxide  cathodes.  Sorp- 
tion. Degaslfication. 


The  aim  of  the  Investigation  was  to  determine  failure  me- 
chanisms caused  by  residual  gases  in  traveling-wave  tubes 
and  to  study  means  of  eliminating  these  gases  in  order  to  Im- 
prove tube  reliability.    Medium-power  X-band  amplifiers 
were  life-tested  at  a  high  duty  factor  and  evaluated  against 
tubes  tested  at  a  lower  duty  factor;  a  change  in  ttibe-process- 
Ing  appears  to  Improve  tube  performance.   Initial  electrical 
and  gas  data  are  reported  for  other  tube  typ«s.   Gas  ambient 
and  sorption  phenomena  for  oxide-coated  cathode-anode  sub- 
assemblies under  operating  conditions  are  presented.   Appli- 
cation of  the  anode  accelerating  voltage  causes  desorption  of 
hydrogen  and  hydrogenous  gases;  thus,  the  anode  is  a  major 
source  of  hydrogen.  (Author) 
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Prevention  of  Deterioration  Center,  NAS-NRC. 
Washington,  D.  C. 

PACKAGING  OF  ELECTRONIC  EQUIPMENT  FOR  TRANS- 
PORTATION IN  VIBRATION  ENVIRONMENTS  WITH 
EMPHASIS  ON  SEAGOING  VEHICLES, 
by  Hans  Janecka.    9  Dec  63,  31p   PDC  S63  048,  PDL50066 

Unclassified  report 

Descriptors:    (♦Electronic  equipment.  Packaging), 
(♦Containers.  Degradation),  Storage,  Aging  (Materials), 
TransporUtlon,  Vibration,  Shock  (Mechanics),  Ships 
(Nonmllitary).  Bibliographies. 

A  bibliography  of  packaging  for  electronic  and  other 
equipment. 
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Cruft  Lab..  Harvard  Univ.,  Cambridge.  Mass. 

THE  ADMITTANCE  OF  BARE  CIRCULAR  LOOP  ANTENNAS 

IN  A  DISSIPATIVE  MEDIUM 

Technical  rept. 

by  R.  W.  King,  C.  W.  Harrison.  Jr..  and  D.  G.  Tingley. 

5  Aug  63,    29p   Cruft  TR419 

Contract  Nonrl866  32,  ProJ.  NR371  016, 

Unclassified  report 

Descriptors:    (♦Loop  antennas,  Admittance),  (♦Admittance. 
Loop  antennas).  Performance  (Engineering).  Atmosi^vere, 
Numerical  analysis.  Antennas.  Graphics. 

The  normalized  input  admittance  of  thin  bare  circular  loop 
antennas  is  evaluated  from  the  theory  of  T.  T.  Wu,   Com- 
putations are  made  for  loops  in  air  and  in  an  infinite  homo- 
geneous isotropic  dissipative  medium.   A  comparison  is  also 
made  with  Storer's  theory  of  the  loop.   Numerical  results  are 
given  in  the  form  of  graphs  for  several  wire  sizes  and  for  loops 
up  to  2.5  wavelengths  in  circumference.   The  properties  of  the 
medium  are  represented  by  the  ratio  alpha/beta  in  the  range 
from  zero  (perfect  dielectric)  to  one  (good  conductor);  alpha 
and  beta  are  the  imaginary  and  real  parts  of  the  complex 
propagation  constant  k=beta  -  J  alpha  =  omega  square  root  of  <» 

(mu  (epsilon  -  j  sigma/omega)  where  mu  is  the  permeability, 
epellon  tlie  dielectric  constant  and  sigma  the  conductivity  of  the 
medium.  (Author) 


AD-600  543 
OTS  Price  $1.25 


Div.    8 
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Ventura  Div.,  Northrop  Corp^ Newbury  Park.  Calif. 
THE  EFFECT  OF  SMALL  IRREGULARITIES  ON  ELECTRO- 
MAGNETIC SCATTERING  FROM  AN  INTERFACE  OF  ARBI- 
TRARY SHAPE. 
by  K.  M.  Mltzner.  15  May  64,  43p   NVR3503 

Unclassified  report 

Descriptors:  (♦Electromagnetic  waves,  Scattering), 
(♦Perturbation  theory.  Electromagnetic  waves).  Surface 
properties.  Geometric  forms,  Green's  function,  Wave  trans- 
mission. Mathematical  analysis. 

A  perturbation  analysis  is  used  to  determine  the  effect  of 
small  irregularities  on  electromagnetic  scattering  from  an 
interface  between  two  media.   The  Interface  irregularities  are 
replaced  by  approximate  equivalent  surface  currents,  and  the 
field  In  space  can  then  be  found  using  the  dyadic  Green's  func- 
tion of  the  unperturbed  problem.   The  approach  Is  valid  when 
the  Irregularity  has  small  slope  and  amplitude  small  compared 
to  the  wavelengths  and  local  radii  of  curvature.   To  facilitate 
ai^licatlons ,  the  theory  of  dyadic  Green's  functions  Is  devel- 
oped, and  the  necessary  functions  are  given  for  some  important 
geometries.  (Author) 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


AD-600  547 
OTS  Price  $2.00 


DlT.   8 


Remington  Rand  Univac  Dlv.,  Sperry  Rand  Corp.. 

Philadelphia,  Pa. 

INVESTIGATION  AND  ANALYSIS  OF  CIRCUIT  COMPLEXES. 

Final  rept. 

1  Dec  63,  72p 

Contract  AF19  628  437.  ProJ.  4645,  Task  464504 

AFCRL   63  582 

Unclassified  report 

Descriptors:  (*Clrcult  Interctmnectlons ,  Maintainability), 
{•Computer  logie,  Malfuntions),  Modules  (Electronic),  Fail- 
ure (Mechanics),  Corrections,  Special  functions.  Simulators. 
Errors,  Mathematical  analysis. 

The  problem  of  fault  diagnosis  is  considered  in  this  report. 
The  function  it  first  expressed  in  terms  of  a  two  input  NOR 
module,  and  then  one  obtains  a  decomposition  tree  for  synthe- 
sizing all  n- variable  Boolean  functions.    The  tree  is  obtained 
by  ejqpanding  the  function  with  respect  to  sonae  number  of  vari- 
ables.   This  tree  enables  one  to  simulate  malfunctions  and  to 
obtain  the  equivalence  classes  of  faults.    An  example  illu- 
strates the  procedure  in  detail.   The  simj  part  of  the  full  adder 
is  also  used  as  an  example  to  show  the  process  of  fault  isola- 
tion, and  the  self-repair  capability.   The  report  then  considers 
the  use  of  multiple  input  NOR  modules  and  the  full  adder  is 
used  to  illustrate  the  advantages  of  using  such  modules.    Here 
the  expansion  of  the  function  is  with  respect  to  more  than  two 
variables  at  a  time.   The  final  section  discusses  the  optinoal 
number  of  variables  alxwt  which  to  expand  the  function. 
(Author) 


AD-600  555 
OTS  Price  $1.75 


DiT.    8 


Landsdale  Div.,  Fhilco  Corp.,  Pa. 

RESEARCH  AND  DEVELOPMENT  TO  OBTAIN  SEMICONDUC- 
TOR JUNCTION  MDCER  DIODES  FOR  COUNT ERMEASU RES 
EQUIPMENT. 

Interim  engineering  rept.  no.  3, 1   Jan-31  Mar  64. 
31  Mar  64,  68p  Philco  H102 
Contract  NOb«r89420,  ProJ.  SS021  001.  Task  9030 

Unclassified  report 

Descriptors:    (*Mlcrowave  equipment.  Diodes  (Semi- 
conductor)). (*Diodes  (Semiconductor),  X  band).  (•Tunnel 
Diodes,  X  band).  Crystal  mixers,  Silicon.  Germanium,  Alum- 
inum alloys,  Aoise  (Radio),  Epitaxial  growth.  Etched  crystals. 
Waveguides,  Coaxial  cables,  Countermeasures. 

Microplanar  and  micromesa  tunnel  diodes  for  X-band  appli- 
cation were  fabricated  In  both  germanium  and  silicon.   The 
most  practical  approach  to  the  goal  of  low  noise  and  high  re- 
sistance to  burnout  is  the  germanium  micromesa  structure, 
modified  to  reduce  the  mesa  to  a  height  equal  to  the  alloy 
depth  in  the  microplanar  structure.    The  germanium  micro- 
mesa structure  has  unity  noise-temperature  ratio  and  a  burnout 
resistance  greater  than  6  ergs,  with  over  20  ergs  for  many  di- 
odes.   Noise  figures  of  8  to  9  db  are  readily  attained.    An  alum- 
inum-alloyed germanium  micromesa  structure  with  thermo- 
oompression-bonded  contacts  promises  a  higher  temperature 
operating  capability  and  greater  resistance  to  burnout.    Experi- 
ments with  silicon  included  structures  formed  by  local  alloy- 
ing, local  epitaxial  deposition,  or  alloying  and  etching.   A 
ridged  waveguide -to- coaxial  mount  for  7  -  11  Gc  broadband 
operation  was  designed  and  fabricated.    VSWR  was  designed 
at  1.2.    (Author) 


Descriptors:    (*Slot  Antennas,  Design),  (*Spiral  Antennas, 
Design),  (*Conical  Antennas,  Design),  (*Ferrites,  Antenna 
components).  Very  high  frequency,  Ultrahl^  frequency. 
Antenna  radiation  patterns.  Standing-wave  ratios. 

Extensions  of  the  rectangular  slot  filled  with  ferrlte  and 
cavity  backed  were  made.    Experiments  wtere  performed  la 
replacing  certain  rectangular  prismatic  regions  with  balsa 
wood  In  place  of  ferrlte.    The  ensuing  effects  upon  VSWR  and 
radiation  patterns  were  observed  and  reported.    In  addition 
numerous  experiments  were  performed  using  a  log  conical 
spiral  backed  by  an  aluminum  cylindrical  cavity.    Ferrlte  was 
placed  in  numerous  locations  and  data  were  recorded  for  a 
variety  of  arrangements  yielding  very  promising,  although  ten- 
tative, results.  (Author) 


AD-600  559 
OTS  Price  $0.50 


Div.   8 


Microwave  Devices  Lal>.,  Univ.  at  Utah,  Salt  Lake  City. 

CYCLOTRON  WAVE  DEVICES  STUDY. 

Quarterly  progress  rept.  no.  2,  1  Oot-31  Dec  63 

by  T.  Kao,  D.  C.  Watson,  C.  H.  Dumey,  C.  C.  Johnson, 

and  R.  W.  Grow.  31  Dec  63,   17p 

Contract  DA36  039AMC02372,  Task  IG6  22001A055  04 

Unclassified  report 

Descriptors:   (*Cyclotron  waves.  Microwave  amplifiers), 
(*Microwave  amplifiers,  S  band).  Tests,  Gain,  Coupling 
circuits.  Tuning  devices.  Space  charges.  Electron  tubes. 
Electron  beams.  Focusing. 

The  S-band  amplifier  was  tested.  Good  coupling  to  the  beam 
was  obtained  by  the  use  of  double-stub  tuners.   The  small- 
signal  gain  was  low  and  sippears  to  be  sensitive  to  the  d-c 
focusing  conditions.   The  coupled-mode  analysis,  modified  to 
account  for  space-charge  and  beam  rotation,  has  shown  that  the 
coupling  is  quite  complex,  involving  several  cyclotron  and 
synchronous  idlers  and  longltiidlnal  velocity  and  dlsplaoement 
modes.   (Author) 


AD-600  578  DlT.  8 

OTS  Prloe  $1.00 

Litton  Industries,  Saa  Carlos,  Calif. 

RESEARCH  ON  NOISE  IN  CROSSED- FIELD  GUNS. 

Quarterly  rept.  no.  3,  1  3tm-31  Mar  64. 

by  R.  P.  Wadtawa.  20  ^tr  64,  3^ 

Contract  NObsr  89546 

Unolaaslfled  wport 

Descriptors:   ('Microwave  amplifiers,  Elaotron  guns), 
('Electron  guns.  Design),  Electric  Insulation.  B«rylllam 
compounds.  Oxides,  Ndse  (Radio),  Wave  trsnwmUstoii, 
Gain,  StanUng-wave  ratios. 

The  design  criteria  for  the  low-noise  crossed-fleld  amplifier 
are  discussed.  The  assembly  drawing  of  the  device  is  given 
and  the  various  parts  used  in  the  device  and  their  functions  ar* 
discussed  in  detail.  It  is  found  that  by  selection  of  appropriate 
dimanslons  for  the  insulators  (which  withstand  the  sole-anode 
voltage)  and  the  BeO  parts  (which  provides  sufficient  cooling    - 
for  the  losses),  reasonably  good  insertion- loss  characteristics 
can  be  achieved.  In  noise  figure  calculations  it  is  found  neces- 
sary to  consider  the  propagation  of  all  the  wavesi  consideration 
of  the  growing  wave  only  yields  values  of  calculated  noise 
figure  less  than  those  obtained  by  considering  all  the  waves. 
This  difference  d^>ends  upon  the  gain  of  the  amplifier.  (Autfaor) 


AD-600  557  Dlv.  8 

OTS  Price  $1.60 

Cooley  Electronics  Lab.,  Univ.  of  Michigan,  f>4^£OOT. 

STUDY  AND  INVESTIGATION  OF  A  UHF-VHF  jOWSNNA. 

Bimonthly  rept.  no.  8,  3  Mar-2  Bilay  64. 

by  J.  E.  Herman,  S.  B.  Rhee,  A.  L  Simanyi,  and  D.  E.  Oliver. 

May  64,  14p  ORA5549  9F 

Contract  AF33  657  10607, 

Unclassified  report 


AD-600  589  Dlv.   8 

OTS  Price  $1.25 

Raytheon  Co.,  Waltham,  Mass. 
HIGH  FREQUENCY  TUNNEL  DEVICE  STUDY, 
by  S.  R.  Steele  and  A.  Starr.  Apr  64,  47p 
Contract  AF30  602  3249;  ProJ.  5573t  Task  667301 
RADC    TDR64  116 

Unolifeslfied  report 
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EL£CTIU>NICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Descriptors:   (♦Tunneling  (Electronics),  Cathodes), 
('Microwave  amplifiers.  Cathodes),  CCatbodes,  Tuanellng 
(Electronics),  Metal  films.  Noise  (Radio),  Traveling-wave 
tubes,  StablUty,  Life  wqpectancy,  Feasifall^tgr  studies. 

The  work  is  aimed  at  investigating  the  feasibility  of  aohUrlng 
low  noise  microwave  amplification  t>y  using  tunneling.   At 
present  It  is  possible  to  build  tunnel  cathodes  that  exhibit  suf- 
ficient current  density  to  permit  their  use  In  a  traveling  wave 
tttbe.   However,  the  life  of  the  cathodes  und^r  both  continuous 
and  pulsed  (deration  is  by  no  means  satisfajotory.   For  this 
reason  the  efforts  are  primarily  aimed  at  iavestigatlng  the  life 
•nd  sUbillty  of  the  devices.   The  ejq>erimeatal  work  consisted 
primarily  of:  (1)  fabrication  of  tunnel  '»-»*«~ftf  using  mainly 
methods  developed  in  the  previous  contract,  (b)  Investigation  of 
the  life  and  stability  of  these  devices  in  coi^uous  operation 
under  both  dc  and  ac  conditions,  and  (c)  lnvf«tigatl(»s  of  the 
low  noise  properties  of  the  tunnel  cathode  l^tolvlng  dc  measure- 
ments near  tl>e  threshold  of  enunlsslon.   (Anttaor) 


AD-600  695  DiT.   8 

OTS  Price  $0.75 

Electron  Phjrsics  Lab.,  Univ.  of  Michigan,  Ann  Arbor. 
RESEARCH  AND  DEVELOPMENT  ON  HIGH-POWER 
CRBSTATRONS  FOR  THE  100-300  MC  FREQUENCY  RANGE. 
*i*rterly  progress  rept.  no.  15,  1  Jaa-1  Apr  64. 
by  G.  T.  Konrad  and  C.  K.  Rhee.   Apr  64,  29p  ORA0378S  16P 
Contract  NObwr81403,  ProJ.  SFOIOO  201,  Tank  9294 

Unclassified  report 

Descriptors:  ('Microwave  equipment.  Eleoteon  tubes), 
CEleotron  tubes.  Very  high  frequency),  ('Electron  guns. 
Electron  tube  parts).  Electron  beams,  Tralectories,  Focusing. 
Eleotrostattcs,  Oscillation.  Standing-wave  Mtlos,  Gain. 

A  series  of  trajectory  plots  for  a  reduced  diamter  P  sub  mu 
-  20  gun  is  shown.   A  reasonably  well-behaved  beam  throughout 
the  gun  region  is  obtained.  The  electrostaticiaiy  focused  tube 
using  one  of  the  Improved  P  sub  mu  -  4.46  guns  is  seen  to 
yield  only  fair  transmission  to  the  collector  at  reduced  volt- 
ages.  Some  low-level  owHUatlons  appear  to  lim't  the  trans- 
mission. The  revised  design  of  the  100-watt  Crostatrons  has 
resulted  in  a  tube  with  suffloleot  gain  and  power  output.   Only 
Tsry  minor  modlfloatlaas  In  the  design  have  been  found  to  be 
necessary  for  the  final  tubes.  (Author) 


AD-600  604  Dlv.  8 

OTS  Price  $0.80 

Forelcn  Tech.  DIt.  Air  Force  Systems  Contnand,  Wrl^t- 

Patterson  AFB,  Ohio. 

EFFECT  OF  SIGNAL  SHAPE  ON  ITS  DETEOTION  UNDER 

NORMAL  CORRELATED  NOME. 

by  V.  F.  Nesmeruk.  11  May  64,  1^ 

FTD  TT64  439,  TT  64  U694 

Jnolssslfied  r^wrt 

Unedited  rough  draft  trans,  of  RadlotekhnlkA  1  ElektrooUui 
(USSR)  1963,  T.  8.  no.  8,  p.  1319-1326. 

Deaortptorsi  (*Communlcation  theory,  Slguls),  ('Radar 
signals.  Optimisation),  CRadlo  signals,  Opttmlsatlon), 
Detection,  Noise  (Radar),  Ndse  (Radio),  Btekground.  Slgnal- 
to-Nolse  ratio.  Matrix  algebra.  USSR. 

Examination  Is  made  of  the  problem  of  optimal  detection  of  a 
■IVial,  yielding  the  maximum  probability  of  detection  during 
oorralsted  noises.   An  example  is  given  of  Msrkovian  noise. 
(Author) 


AD-600  615  Mv.   8,  5 

OTS  Price  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  ^rstems  Commaad.  ^ 

Wrl^it-Patterson  AFB,  Ohio. 

DETERMINING  THE  SITE  OF  TRANSMITTERS  FOR  USW 

AND  MICROWAVE  RADIO  COMMUNICATIONS  WITH  THE  AID 

OF  A  TERRAIN  MODEL,  PART  n.  »i«.  aui 

by  H.  Welhrauoh.   6  Apr  64,   16p 

FTD  TT64  30;  TT   64-11705 

Unclassified  report 

Unedited  rough  draft  traas.  of  Nwjhrtchtentechalk  (Germaa 
Democratic  RepubUc)  1963  jV.  13|  ko.  3,  p.  111-114. 

DMcr^ttors:   CCommunicatton  systems.  Site  selection). 
;!^°  transmitters.  Microwave  communication  systems). 
(•Radio  communication  systems,  •Terrain  models),  Electro- 
magnettc  waves.  Propagation,  Diffraction,  East  Germany. 


AD-600  633  Dlv.   8 

OTS  Price  $3.60 

^ace  Sciences  Lab.,  General  Electric  Co.,  Philadelphia.  Pa. 

PCM/PS  TELEMETRY  SYSTEM  TEST.   TASK  IV:    LONG 

RANGE  COMMUNICATIONS.    PHASE  2  ADVANCED  PCM/PS. 

ADVANCED  R/V  PROGRAM  PLAN. 

Final  rept., 

by  A.  J.  Machuta.   1  Aug  61,   39p   R60SD66  4  8 

Contract  AF04  647  269 

Unclassified  rqwrt 

Descriptors:   CTelemeter  systems.  Performance 
(Engineering)),  ('DaU  transmission  systems.  Telemeter 
systems),  (•Communication  systems.  Effectiveness) 
Mnaulatlcm.  Radio  interference.  Test  equipment  (Electronics). 
Test  methods.  Tests. 

TW»  5^^  describes  the  mnthod  and  results  of  testing  a 
PCM/PS  telemetry  system,  and  the  system  performance 
capability  under  simulated  conditions  of  dowler  shift,  adverse 
signal  to  noise  ratios,  and  Incidental  phase  inversion  of  the 
signal  due  to  antenna  pattern  variations. 


AD-600  645  Div.  8 

OTS  Price  $1.00 

Texas  Instruments,  Inc.,  Dallas. 

PRODUCTION  ENGDIEERING  MEASURES  TO  WCREASE 

TRANSISTOR  RELIABILITY  -"o/wa 

^arterly  progress  rept.  no.  4.  lFeb-30  Apr  63 

30  Apr  63,  32p 

ipontract  DA36  039SC86730 

Unclassified  report 

Descriptors:  CReUabUlty  (Electronics),  Transistors), 
(^aasistors.  Manufacturing  methods).  Epitaxial  growth. 
Diftusion,  Coatings,  Cleaning,  Surface  properties. 
Ev^xu-atlon,  Weldlag. 

Topics  include:  epitaxial  growth  control;  surface 
preparation  of  substrates  for  growthj  epitaxial  continuity 
controlj  diffusion  control  to  eliminate  resistivity  product 
problemi  protective  coating  techniques  for  surface  passivatloo: 
Cleanup  techniques  to  obtain  optimum  surface  conditions 
lor  au  fabrication  processesi  welding  techniques  for 
^apsulatlon  and  seallngi  controUed  formation  of  surface 
oxide  for  sui^ace  stabilisation;  protective  inert  coatings  for 
surface  etahUlsation;  evaporation  oonfawl;  mesa  anddice 
cuttlagi  piece  part  incoming  inspection  procedures;  post 
can  stressingi  and  quaUty  assurance  testtag. 
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AD-600  651  DlT.  8,  5,  6 

OTS  Price  $3.00 

Ohio  State  Univ.,  Columbus.   Research  Foundation. 

mCH  GAIN  ANTENNA  REALIZATION  AND  TRACKING 

STUDY 

Final  rept..  1  Nor  6a-Oct  63 

Apr  64.  172p  OSURF1072-7, 

Ccmtract  AF30  602  2166.  Pro}.  4519;  Task  451901 

RADC  TDRS4  72 

Unclassified  report 


Descriptors:  ('Antennas,  Phased  arrajrs).  (^Tracking, 
Antenna  configurations),  (*Comnninlcatlon  systems. 
Design),  Gain,  Communication  equlpmant.  Parabolic 
antennas.  Systems  engineering.  Magneto-optic  effect, 
Doppler  effect.  Feasibility  studies,  lUdlo  communication 
systems. 

The  purpose  of  the  work  Is  to  develop  and  optimize  a 
technique  for  achieving  high  antenna  gain  for  coherent 
communications  without  the  inherent  inflexibility  of  a  single, 
large-apertiure  antenna.   Pursuing  this  purpose  the  Ohio  State 
University  Research  Foundation  has  designed  and  built  an  array 
at  four,  30-foot  diameter  parabolic  elements  and  associated 
combining  and  control  eqidpment.   The  work  in  the  past  year 
has  been  a  complete  shakedown  and  alignment  of  the  array,  a 
definition  of  the  experiments  to  be  performed  and  the  data  to  be 
recorded  for  each  experiment.  The  data  reduction  equipment 
.las  also  been  installed,  calibrated,  and  checked  out  for  proper 
operation.    A  study  has  been  made  on  possible  uses  of  an  array 
of  hlgfa-galn  elements  for  scientific  purposes.   Various  methods 
of  pattern  control  and  an  approach  to  a  signal  processing 
antenna  have  been  studied.   In  addition,  a  photogrammetrlc 
method  of  measuring  the  surface  contour  of  a  parabolic  antenna 
in  operating  position  has  been  developed.   The  technique  was 
used  to  measure  one  of  the  array  elements  and  yielded  an 
accuracy  of  2  mm.   (Author) 


AD-600  652  Dlv.  8 

OTS  Price  $1.00 

Antenna  Lab.,  Ohio  State  Univ.  Research  Foundation, 

Coltmibus. 

APPUCATION  OF  ELECTROMAGNETIC  ABSORBING 

MATERIALS  AS  INTERFERENCE  REDUCTION  TECHNIQUES. 

Final  engineering  rept. 

by  Leon  Peters,  Jr..  and  Roger  C.  Ruddock.  Apr  64,  35p 

OSURF1423-7 

Contract  AF30  602  2711,  ProJ.  4540,  Task  454001 

RADC  TDR63  549 

'  Unclassified  report 

Descriptors:  (* Antenna  radiation  patterns,  Radlofrequency 
Interference),  ('Radlofrequency  interference.  Reduction), 
Horn  antennas.  Parabolic  antennas,  Luneberg  lens 
antennas.  Electromagnetic  waves.  Absorption,  Materlsds. 

Means  of  controlling  undesired  radiation  of  antennas  for 
reduction  of  radio  frequency  interference  are  given  for  three 
antennas:  the  horn,  the  parabola,  and  the  Luneberg  lens.   The 
radiation  mechanisms  of  each  antenna  are  obtained  and  used 
as  a  guide  line  for  this  reduction.   A  new  approach  for  finding 
the  diffraction  by  thick  edges  has  been  develop)ed  and  is  used 
to  determine  the  radiation  patterns  of  horn  antennas.   It  has 
been  shown  ttiat  back  radiation  for  the  horn  may  be  reduced  by 
reducing  the  energy  incident  on  these  edges.   Choke  Joints  have 
been  used  for  this  purpose,  and  are  proposed  as  a  method  for 
Increasing  the  effectiveness  of  shielding  screens.   A  method 
is  given  for  creating  nulls  in  the  Fresnel  zone  of  an  antenna 
by  use  cd  a  small  amount  of  absorber  material.   (Author) 


AD-600  666  DtT.   8 

OTS  Price  $1.26 

Westinghouse  Defense  and  Space  Center,  Balttmore,  Md. 
STUDY  OF  FABRICATION  OF  MICROELECTRONIC 
ASSEMBLIES  FOR  FREQUENCY  AND  TIME  CONTROL 
SYSTEMS.    PHASE  H.    A  FEASmiLITY  MODEL  OF  A 
MICROMINIATURE  VLF/LF  FREQUENCY  SYNTHBSIZBR. 
Interim  development  rept.  3,  1  Jan-31  Mar  64. 
31  Blar  64,   42p   MDE3572 
Contract  NOber87593,  Pro].  SR0080303;  Task  9624 

Unclassified  report 

Descriptors:   ('Miniature  electronic  equipment.  Circuits), 
Microminiaturisation  (Electronics),  Models  (Simulations), 
Low  frequency.  Very  low  frequency.  Analog  systems,  CoOtrol 
systems.  Films,  Feasibility  studies.  Production. 

The  purpose  of  the  contract  is  to  design  and  fabricate  a 
VLF/LF  frequency  synthesizer  in  microelectronic  form.   A 
single  thread  breadboard  of  this  system  was  constructed  and 
successfully  operated.   A  portion  of  the  system  was  fabricated 
in  thin  film  form  and  performed  as  expected.   Detailed  speci- 
fications for  the  microelectronic  circuits  and  Interconnection  ai 
circuits  to  formulate  modues  were  prepared  and  fabrication 
of  the  remaining  microclrcults  Is  In  process.    (Author) 


AD-600  680 
OTS  Price  $1.00 


Dlv.    8 


Westin^use  Electric  Corp.,  Washington,  D.  C. 

500  WATT  SILICON  POWER  TRANSISTOR. 

Quarterly  rept.  no.  3,  31  Jan-30  Apr  64. 

30  Apr  64,  34p 

Contract  NOber91001,  Pro].  SR0080304,  Task  9347 

Unclassified  report 

Descriptors:   (*Transi8tors,  Silicon)  ('Silicon,  Tran- 
sistors), Design,  Voltage,  Encapsulation,  Tests. 

Physical  models,  evaluation  methods  and  electrical  meas- 
urements of  secondary  breakdown  are  presented.   Design 
calculaUons  and  experimental  results  demonstrating  high 
voltage  capability  and  feasibiUty  of  fabrication  are  discussed. 
A  detailed  encapsulation  design  Is  presented.   (Author) 


AD-600  682  Dlv.    8,  12 

OTS  Price  $1.60 

Space  Sciences  Lab.,  General  Electric  Co..  PhUadetohia.  Pa. 

SYNCHRONOUS  RECEIVER  STUDIES  FOR  RE-ENTRY 

VEHICLES. 

Final  rept.   Task  B-8.4 

by  H.  T.  Freestone.  18  j^r  61.  1^  R60SD76 

Contract  AF04  647  269 

Unclassified  report 

Rept.  on  Advanced  Components  and  Techniques,  and 
Advanced  Re-entry  Vehicle  Program  Plan 

Descr^tors:   ('Re-entry  vehicles.  Synchros),  CSynchros, 
Phase- locked  systems),  'Phase-locked  systems.  Design, 
Synchronization  (Electronics). 

The  program  objective  was  to  provide  experimental  and 
theoretical  studies  of  advanced  components  and  techniques 
for  new  and  better  systems  for  re-entry  vehicles.   Efforts 
were  directed  toward  Improvement  in  the  sensitivity  of  the 
synchronous  receiver  -  as  used  In  the  reception  of  the 
PCM/PS  signal.   In  particular,  the  effort  was  concentrated  in 
the  area  of  the  phase  lock  loop  -  a  critical  performance  area 
of  receiver  sensitivity. 
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AI>-«00  686  DtT, 

0T8  Price  $0.60 


ELECTRO 


NICS  AND  ELECTRONIC  EQUIPlfENT  -  Division  8 


Scleiittflo  InforinstlaD  Ceoter,  Bedftooa 
Areeud,  Ala. 

PARTIAL  RBFLXCTIONS  W  THB  ATMOSP<BRS  AND  LONQ- 
0I8TANCB  PBOPAOATION. 

fegr  Pranooie  Du  Csetel,  Pierre  MUme,  sad  Jean  Vofe. 
taAprM,   1^ 

166  TT  64  11681 

leolaaalfled  report 


Treaa.  of  Annales  des  Teleootnnwmlnstlfma  (prance)  1958, 
T.  IS,  BO.  7/8,  p.  209-214. 

Daaeriptorai  (*Sleotromacnetlo  wave  raflectloii.  Atmoephere), 
(♦Propagation,  Bleotromagnatio  wavea),  CAtmoqdtere, 
Bleotromagnatlo  wara  reOeotloB),  AtmoaidMrlc  soundiac 
BeCraotlTe  Index,  OpMoal  laatruments,  Frmoe. 

A  tarlif  outline  of  the  theorlea  capable  of  waptalnlng  the 
electric  field  obeerred  at  a  great  distance  bftyood  the  vialfaUlty 
la  glTHi.  The  oonolualcn  that  each  theory  la  valid  for  a 
particular  atmo^heric  model  la  arrived  aL  The  resulta  of 
meewirennrti,  made  la  France  and  alvoad,  ivhicb  damonatrate 
tlM  eileteace  of  lajera  oharaoterlxed  by  alB'^pt  varlatiooa  of  the 
ImtaK  of  refraotloo  are  given.  These  layers  tppear  to  exist 
permaaaatly  la  all  parte  of  the  ^be,  but  tbilr  oharaoteriatica 
vary  with  the  BMkeorolcfical  altuatloa.  (Auflor) 


AD-600  696  Dlv. 

OTS  Price  10.76 


Aerc^Moe  Corp.,  Loe  A  melee,  Caltf. 

CAPACITANCB-VOLTAQB  DBPBNDBNCB  OP  ZINC- 

DIPFU8BD  OaAa  p-a  JUNCTIONS. 

tgr  L.  W.  Autormaa.  D.  P.  Kyaer  sad  M.  P.  iMlllea. 

1  Job  64.  a9p  TDRa69  4280  11  2 

CcBtract  AP04  696  269 

8SDTDIt64  48 

laolasaifiad  report 

Deeortptora:  (*Traaaletor8,  Impuritiee),  ( ■O'lUuin  oom- 

Areeoldea),  (*SlBfle  cryetala.  Gallium  compouada), 
Diodae  (Semloonrtuotor),  Inpuritiee,  ZlBD,,CipaoltaBoe, 
Voltace. 


dao-dflltaaed  I 


The  capadtaace-vottafle  behavior  of  dao-dflnaaed  QaAa  p-n 
jftaatUma  Iwrtlcitee  a  severe  aon-llaearttsr  of  the  impurity  dle- 
trtbutUm  near  the  JuaotlOB.  Thla  la  prohaj^  due  to  the  non- 
Plcklaa  nature  of  alao  dtftualon  la  OaAa.  Tfie  capacitance  of 
slno-dlflkiaed  OaAa  p-a  Juaotlcna  variee  as  Ooc  V  .1/n  where 
the  n  vataiee  raage  from  2,  aa  for  aa  abrupt  jimctloa,  to  3,  as 
for  a  Uaear  graitteot  ^lac^l0B.  The  capaoitsnne-voltage  rela- 
ttcqa  for  two  anmimtA  siao  profUee  are  oaloolated  and  com- 
pared with  aaverimeatol  reaulte.  A  llaear  |radieat  oa  the 
p-eide  and  a  oonataat  donor  ocnoenrrstlnn  eoial  to  the  startlaf 
donor  conceatrattan  on  tbm  a-type  side  are  fouad  to  be  a  good 
approximation  of  the  actual  impurity  dlatrUMttoa  at  a  aiao- 
dUAised  p-n  lunotlon.  (Author) 


AD-600  701 
OTS  Price  $0.80 


Dlv.  8 


Microwave  Aasooiatea,  Inc.,  Burllagton, 

SOUD-STATB  RP  QBNBRATOR. 

Qoarlerly  progreae  rept.  no.  8,  1  Dec  63-29  Peb  64 

by  P.  P.  ColUaa.  MPeb64,   lOp 

CoMbract  NOber89SM,   Pro].  SR008  OS  01,  j  TMk  9S91 

llaolasalfled 


iblWK 


Deeuilptaret  (^lOorowave  equtpment.  S  bUMQ(niadio- 
frequeney  genaratore.  Semiconductor  devloee),  (*8eml- 
conduOor  davloea,  Rattofretpienoy  ganaratora),  Traaalator 
ttapUflera,  Hadlafre<|uenoy  oeciPatcra,  Vwaotor  dlodee. 
'  mutttpllere,  Broedbaad. 


Sbkoe  U»  avallabUI^  of  tiw  RCA  TA  8S07  traaalator,  a  more 
efficient  taroadbaad  S-baad  acuroe  nuy  be  daelgnert  by  ampli- 
fying at  600  Mo.  The  decrease  of  the  number  of  muItipUer 
stagee  by  ualng  thla  approach  will  eaae  the  baadwidth'requlre- 
menta.  An  LC  oeotllator  operating  at  600  Mc  with  a  stabUlty  of 
greater  than  1  pari  in  10,000  la  readily  achievable.  By  lacreas- 
ing  the  overall  DC  to  RP  effioieBoy  of  the  acuroe,  the  orttioal 
thermal  problems  normally  encountered  in  a  high  power 
translator  amplifier  are  decreased.  (Author) 


AD-600  708  Dlv.   8,  86 

OTS  Price  $1.86 

Lockheed  Mlsailee  and  4»ace  Co..  Sunnyvale,  Calif. 

PRINTED  CIRCUITS  AND  WELDED  MODULES  1963:  AN 

ANNOTATED  BIBUOQRAPHY. 

Special  btbUcgraphy. 

oomp.  by  Jack  B.  Goldmann.  Dec  63,  46p  LMSC3  35  64  8, 

SB642 

Ccotraot  AP04  647  673 

Unclaaaified  report 

Descriptors:   ('Printed  circuits.  Bibliographies),  ('Mloro- 
mlniaturization  (Electronics),  Bibliographies),  ('Blbliog- 
raphiea.  Miniature  electronic  equipment).  Circuits,  Welding, 
Deelgn.  Production,  Manufacturing  methods.  Abstracts. 

The  tatbllography  Is  a  continuation  of  SB  63-17,  Printed 
Clroulta  and  Welded  Modules:  An  Annotated  Blbllogrs^ihy 
(1962)  (AD-404  249).   MicrominUturlzation  cf  clrculto  and 
conoponents  aa  it  is  applied  to  manufacturing  research,  design 
standarda  and  proceduree;  production  methods  and  techniques 
and  applioattooa  Of  the  fabricated  items  were  the  subjects  for 
which  Information  was  sought.   The  resources  of  Lockheed 
Missiles  and  Space  Company  Technical  Information  Center 
were  utilized  in  the  preparation  of  this  bibliography.   (A'lthor) 


AD-600  711  Dlv.   8.88 

OTS  Price  f  1.60 

Microwave  Research  Inst.,  Polytechnic  Inat.  of  Brooklyn. 

N  Y 

WAV^  PROPAGATION  IN  SINUSOIDALLT  STRATIPIBD 

DIBLBCTRIC  MEDIA. 

Reeearoh  rept. 

by  T.  Tamlr.  H.  C.  Wai«  and  A.  A.  OUner.  31  Jul  63,  66p 

PIBMRI1188  63 

Contracts  Nonr8S9  88,  AP19  604  7499 

Unolaaslfled  report 

Deaoriplorat  (^leotromagaetlc  wavea,  Propagatioa), 
(♦Propagatian,  Bleotromagnatlo  wavea),  (nMeleotrica.  Wave 
traaamlaalcn),  Bleotromagaetlc  flelda.  Periodic  variatlona, 
Modulatlnn,  Dttterentlal  equatlona,  Harmoalo  analyala. 

The  dIapereloB  prcpertlee  and  the  flelda  of  electromagaetlc 
wavee  are  iavertlgated  fbr  prcpegatlon  In  a  atratlfied  iaflBlte 
i»««««iMi-  The  atratlflcatlon  la  oharaotarlaed  by  a  dielectric 
««rf  tH  aidch,  alnv  one  oocrdlBate,  la  modulated  sinusoids lly 
about  aa  average  value.  A  eyelematic  and  comprehenalve  atwly 
la  preeented  for  the  case  of  H  modae  for  which  the  pertlnaaft 
wave  eqoatlan  la  In  the  form  of  a  Mathlen  dtflerantlal  equation. 
The  modee  and  dlaperslon  dtaraoterlatica  are  analysed  In 
tenna  of  a  etabtllty  chart  which  la  cuatomary  la  tte  atudy  of 
the  Ifathleu  equation.  Reaulta  are  obtalaed  for  an  tmbmmilert 
medium,  and  a  waveguide  filled  witti  tha  modulated  medium} 
alao.  tha  raflectUm  ooourrlag  at  aa  latarf ace  between  free 
apace  and  a  aeml-lnflalte  medium  of  thla  type  la  examined.  la 
addition  to  ttiaee  rigarous  reetilta  for  arbttrary  vabiee  of^mcdo- 
latlca.  almple  analytical  eapreealana  are  obtained  for  all  of 
theae  caaea  wlwn  the  mnrtiilatlnn  la  the  dielectric  la  small;  it  la 
ahowa  Oiat  the  fielda  are  then  eapreealble  In  terma  of  Ote  funda- 
mental and  the  two  neareet  q>ace  harmonica.  The  flelda  wItldB 
a  unit  cell  In  ttie  atratlfied  medium  are  calCTilated  for  both 
amall  and  large  mcdulatlan  and  for  frequeaclea  up  through  the 
eeccnd  paaa  bendt  tt  U  of  Intereet  that  ttie  varlatlan  of  ttw  flelda 
is  not,  la  general,  almply  related  to  the  variation  of  the  dleleo- 
trlc  oonataat  wttUa  a  oeU.  (Author) 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


AD-600  71S  Ut.   8.  25 

OTS  Prloe  |1.50 


BrooktjiB, 


lllcrowaTe  Rasearch  Inst,  Polyteotelc  Inst,  of  Bi 

N   Y 

WAV^  PROPAGATION  IN  SINUSOIDALLy-STRATIFIED 

DIELECTRIC  MEDIA. 

tagr  T.  Tamlr.  H.C.  Wang  and  A.  A.  Ollner.  31  Jul  63,  &4> 

PIBMRI1184  63 

CoDtraota  AF19  604  7499,  Nonr839  28,  Pro].  4600,  Task 

46004 

AFCRL  63  367 

Unclassified  r^x>rt 

DMcr^itors:  (^Electromagnetic  waTes.  Propagatioa), 
(^Propagation,  Electromagnetic  waves),  (^Dielectrics,  Wave 
transmission).  Electromagnetic  fields,  Aooustios,  Periodic 
variation^  Plasma  physios.  Modulation.  Differential  equa- 
tions. Harmonic  analysis. 

/: 
The  dispersion  properties  and  the  fields  cf  electromagnetic 
waves  are  Investigated  for  propagation  in  a  stratified  infinite 
medium.   The  stratlflcatlon  is  characterized  by  a  dielectric 
constant  which,  along  one  coordinate.  Is  modulated  sinusoidally 
about  an  average  value.   A  systematic  and  oompretaensive  studjT 
is  presented  for  the  case  of  H  modes  for  which  the  pertinent 
wave  equation  is  in  the  form  of  a  Mathieu  differential  ecfjatioa. 
The  modes  and  dispersion  characteristics  are  analyzed  In 
terms  of  a  stability  chart  which  is  customary  in  the  study  of 
the  Mathieu  equation.   Results  are  obtained  for  an  unbounded 
medium,  and  a  waveguide  filled  with  the  modulated  medium; 
also,  the  reflection  occurring  at  an  interface  between  free  space 
aad  a  semi-infinite  medium  of  this  type  is  examined.   In  addi- 
tion to  these  rigorous  results  for  arUtrary  values  of  modula- 
tion, simple  analytical  expressions  are  obtained  for  all  of  these 
cases  when  the  modulation  in  the  dielectric  is  small;  it  is  shown 
that  the  fields  are  then  expressible  In  terms  of  the  fundamental 
and  the  two  nearest  space  harmonics.   The  fields  within  a  unit 
cell  in  the  stratified  medium  are  calculated  for  both  small  and 
large  modulation  and  for  frequencies  up  through  the  second  pass 
bandt  it  is  of  interest  that  the  variation  of  the  fields  Is  not,  in 
general,  simply  related  to  the  variation  of  the  dielectric  ood- 
stant  within  a  cell.  (Author) 


AD-600  722 
OTS  Price  $1.75 


Div.  8 


SFD  Labs.,  Inc.,  Union,  N.  J. 

AXIALLY  EXTENDED  INTERACTION  AREA  INVERTED 

COAXIAL  MAGNETRON. 

Final  rept.  Feb  62  -  Feb  63, 

by  P.  du  Fosse  and  F.  A.  Feulner.  Oct  63,  64p  SFD20F 

Contract  AF33  657  8290 

RTD  TDR63  4074 

Unclassified  report 

Descriptors:  ('Magnetrons,  Electron  tubes),  ('Magnetrons, 
Microwave  equipment),  Desig^n,  Feasibility  studies.  Test 
equipment.  Electrical  properties.  Frequency. 

The  report  describes  the  areas  of  endeavor  and  results  ob- 
tained on  a  twelve  month  feasibility  effort  directed  toward  high 
power  generation  at  millimeter  wave  frequencies.   Axlally  ex- 
tended interaction  in  an  ICEM  coaxial  magnetron  was  the  means 
employed  toward  attaining  this  goal.   The  work  was  performed 
at  35  Gc.  (Author) 


Descriptors:  (•Microwave  equipment.  Energy  conversion), 
('Electric  power  production.  Electron  beams),  ('Electron 
beams.  Electromagnetic  fields).  Frequency,  Excitation, 
Electromagnetic  waves.  Field  theory. 

A  method  for  the  generation  of  coherent  electromagnetic 
power  at  wavelengths  from  1  to  2  millimeters  through  the 
excitation  of  a  rectangular  cavity  by  an  electron  beam  is 
theoretically  Investigated  by  means  of  a  field  theory  approach. 
Experimental  studies  at  a  wavelength  of  7.55  millimeters  wUch 
successfully  demonstrate  the  method  are  described.   A  high 
energy  (1  Mev)  bunched  electron  beam,  produced  by  a  S-band 
rebatron  Is  used.   The  eleventh  harmonic  frequency  component 
ot  the  beam  Is  used  as  a  variable  reactive  element.   Tbe  beam, 
when  deflected  by  a  transverse  field  established  by  applied 
signal  power,  becomes  an  active  element  at  a  frequency  equal 
to  the  sum  of  the  beam  harmonic  frequency  and  the  signal 
frequency.   The  power  at  this  high  frequency  can  be  coupled 
out  from  ttie  deflected  beam  by  a  fast-wave  Interaction  between 
tbe  periodic  beam  and  a  fast  wave  supported  by  a  smooth 
stntcture.   The  experimental  apparatus  converts  signal  power 
at  a  frequency  of  9.17  Gc  to  power  at  a  frecfiency  of  39.71  Gc 
with  an  ou^ut  power  of  2  to  3  milliwatts.   The  technique 
appears  to  be  practical  for  the  generation  of  wavelengths  of 
1  to  2  millimeters  at  power  levels  of  10  to  100  milliwatts 
using  presently  available  components  if  the  ^)paratus  is 
skillfully  designed.   (Author) 


AD-600  724  Div.  8,  26      - 

OTS  Price  $1.50 

CBS  Labs.,  Stamford,  Conn. 

DEVELOPMENT  OF  PHOSPHOR  SCREENS  FOR  HIGH 

RESOLUTION  DISPLAY  DEVICES. 

Final  rept..  Mar  63  -  Mar  64. 

by  P.  F.  Grosso.  May  64,  53p 

Contract  AF33  657  10632,  Pro].  4156,  Task  415605 

ALTDR64  94 

Unclassified  report 

Descriptors:  ('Fluorescent  screens.  Display  systems), 
CDisplay  systems,  Fluorescent  psreens).  Phosphorescent 
materials.  Electrophoresis,  Resolution,  Cathode  ray  tube 
screens.  Glass,  Colloids.  Spectroscopy,  Adhesion. 

Suitable  colloidal  suspensions  for  depositing  (P-15,  P-16. 
P-24)  phosphors  electrophoretlcally  were  developeid.   Phos- 
phor screens  with  resolutions  exceeding  80  Une  pairs  per 
millimeter  were  deposited  cataphoretically  on  glass  using 
Intermediate  zinc  and  magnesium  coatings  which  were  sub- 
sequently removed  by  physical  or  chemical  means.   Stable 
P-24  suspensions  were  developed  which  can  be  elutriated  for 
over  80  hours.   Chemical  composition  and  spectral  emission 
characteristics  of  the  electrically  deposited  phosphors  were 
found  to  be  similar  to  the  starting  material  Indicating  no 
changes  were  caused  by  the  deposition  process,   ^alitative 
spectrometer  and  quantitative  efficiency  measurements  indi- 
cate an  Increase  in  radiant  efficiency  for  catapboretic  P-16 
screens  under  electron  excitation  at  low  current  densities. 
Electrical  measurements  also  Indicate  that  the  mechanism 
of  emission  from  catapboretic  P-16  screens  is  different  from 
settled  P-16  screens  and  other  catapboretic  screens  such  as 
P-15  and  P-24.  (Author) 


AD-600  723  Div.  8 

OTS  Price  $6.60 

Electrical  Engineering  Research  Lab.,  Univ.  of  Illinois. 

Urbana  ' 

ELECTRON  BEAM  PARAMETRIC  CONVERTER. 

by  Carl  Wang.  Jan  64,  61p 

Contract  AF33  657  10224,  Pro].  4156,  Task  415604 

ALTDR64  64 

Unclassified  report 


AD-600  765  Div.    8,  25 

OTS  Price  $1.00 

Radlatibn  Inc.,  Melbourne,  Fla. 

ON  A  FUNDAMENTAL  PRINCIPLE  IN  THE  THEORY  OF 

PLANAR  ANTENNAS. 

Scientific  rept.  no.  1, 

by  Donald  R.  Rhodes.   15  May  64,   31p 

Contract  AF19  628  4007,  Pro).  4600;  Task  460007 

AFCRL   64  331 

Unclassified  report 


M 


ELECTRONICS  AND 

DMorlptors:  (•Anteonas,  Anteona  radiattoo  patterns), 
(*Aatanna  radiattan  pattens.  MathemattoaJ  predtottoa). 
Aoteona  oonOguratloBS,  Bleotramagnsttsn,  SyntbesU, 
Vuaotioos,  Mathematical  analysts.  Theory, 

Aferal  prlnolple  Is  presetted  which  states  that  all  of  the 
properties  of  any  pUosr  antenna  can  be  determined  completely 
from  say  piece  of  its  TB  and  TM  partial  pattern  functtons.   The 
prlnolple  Is  beaed  on  the  analytic  properti^  of  the  patten 
ftmotloas  i|nd  on  the  fact  that  the  aperture  lad  patten  functions 
an  related  through  the  Fourier  IntegraL  tt  applies  to  much  of 
SBtenaa  theory,  transient  as  well  as  8teady>-state.   An  inter- 
Mtlng  applloatlon  is  an  analytic  extension  of  the  classical 
Poyadng  vector  method  as'  a  means  for  determining  input 
neoUnce,  In  addition  to  radiation  resistance,  of  an  antenna 
from  its  radiation  pattern.   (Author) 


ELECTRONIC  EQUIPMENT  ^  Division  8 


AD-600  766 
OTS  Prloe  $U5 


Div.  8,  5 


Hadlatkio,  lao.,  Melbourne,  Fla. 

RSDUNDANCY  EBDUCTION  DEVICE. 

Final  dooumeotary  repU,  Jul  6i-Kpz  64. 

5May64,  43p 

Contraot  A733  667  9210,  Pro].  4335,  Task  4836$ 

-AL  TDBM  10 

Unclassified  report 

Descriptors:   CRedundant  oomponents.  Reduction), 
(^Telemetering  data.  Redundant  components),  I>ulse  modu- 
latloo.  Data  transmission  systems.  Electronic  equipment, 
Samplers,  Data  processing  systems,  Design,  Analysis, 
Communication  theory. 


A  study  was  oomkioted  to  establish  and  eralvste  tecdnlques 
for  the  reductloo  of  redundancy  in  pulse  code  modulated  (PCM) 
telemetry  data.   An  experimental  equipment  was  designed  and 
fabricated  to  demonstrate  one  of  the  technigues  developed 
in  the  course  of  the  study.  Tbe  equipment  provides  for 
processing  up  to  four  multiplexed  segments  of  either  real 
or  simulated  data  (In  a  prescribed  format)  to  determine  the 
atteot  cf  redundancy  reductloo  on  the  reooostructed  data.  Two 
ffMieral  typee  of  redundancy  reduction  ♦»«*r<T'*'  >»ve  been 
examined.  The  various  techniques  have  been  compared  for 
their  relative  effectiveness  in  achieving  a  reduction  In  trans- 
mitted bit  rate.  It  is  concluded  that  the  ^ipropriateness  of 
applying  a  particular  technique  d^tends  upon  the  nature  of  the 
diua,  the  initial  sampling  rate,  and  the  use  to  which  the  data  is 
to  be  put.   More  impertantly,  the  appIlcatiaQ  of  redundancy 
reduotton  should  be  ooosldered  as  a  part  al  a  complete 
telemetry  system  design  problem  and  not  as  a  separate 
featun  to  be  added  to  an  existing  system.  (Author) 


AD-600  769 
OTS  Price  $1.60 


DiT.   8,25 


Electronic  Communications,  Inc.,  Tlmonlun,  Md. 
DIODE,  MILLIMETER  WAVE  TYPE  MIXER  (3.2MM). 
^larterly  progress  rept.  no.  3,  1  Dec  63-29  Feb  64 
by  R.  J.  Bauer  and  J.  W.  Dozier.  30  Mar  64.  60p 
Contraot  DA36  039AMC02347E.  Pro].  106  $2001A056 

Unclassified  report 

Descriptors:  ('Mixers  (Electronics).  Diodes  (Semi- 
oooductor)),  ('Diodes  (Semiconductor),  Mixers  (Electronics)), 
(*Semiooaductor  devices.  Diodes),  Epoxy  plastics.  Bonding, 
Gallium  compounds.  Arsenides,  Germanium,  Tunnel 
diodee.  Millimeter  waves.  Performance  (Engineering). 

Bpoxy  bonding  of  point  contact  diode  Junctioas  is  described. 
Results  are  presented  on  the  conversion  loss  and  crystal 
BOtae  ratio  of  gallium  arsenide  point  oontaat  diodes  at  94  Gc 
with  intermediate  frequencies  of  .750,  2.15,  and  2.80  Gc. 
The  best  conversion  loss  obtained  Is  4.7  db  with  a  crystal 
noise  raUo  (IF  =  2.8G)  of  approximately  1.6,  A  promisii^ 
techalque  of  anticipating  mixer  performance  is  described 
using  a  diode's  dual  I-V  curve  trace.  Both  RF  and  IF  im- 
pedance data  are  preeented  over  relatively 'Urge  frequency 


The  design  features  of  a  new  94  Gc  mixer  mount 
are  outlined.  Efforts  are  deeorlbed  for  pulse  forming 
gallium  arseoide  and  germanium  tunnel  diodee  to  be  used  as 
mixers.  To  date  the  semlccoduotor  materials  have  not 
been  as  heavily  doped  as  required.  (Author) 
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OTS  Price  $1.00 

Harry  Diamond  Labs.,  Washington,  D.  C. 
TRANSIENT  RADIATION  EFFECTS  ON  BASIC  TBIODB 
AMPUFIERS. 

by  Paul  A.  Trimmer.  24  Apr  64,  36p 
Pro].  23100 

HDL  TR1197  -^ 

Unclassified  report 

Descriptors:  CTriodes,  Amplifiers),  ('Amplifiers, 
Trlodes),  (*Radiation  effects.  Amplifiers),  Transients, 
Voltage,  Gamma  rays.  Neutron  beams.  Secondary  emission. 
Electrical  properties.  Tests. 

Transient  radiation-effects  data  on  basic  trtode  amplifiers 
were  obtained  for  gamma  radiation  e^qwsure  rates  varying 
from  1  X  100000  to  1  x  10  to  the  7th  power  r-8oc(l-).   The 
net  effect  of  the  interaction  of  nuclear  radiation  with  the 
basic  amplifiers  Is  equivalent  to  introducing  a  current 
generator  into  the  grid  circuit.   For  a  potted  amplifier  using 
a  12AX7  miniature  tube  with  a  plate  potential  of  250  v.  thU 
current  is  on  the  order  ofStoSxlOtotbe  minus  13th 
power  amp-sec-r(l-).  The  neutron  radiafion.  which 
accompanies  tbe  gamma  radiation  in  a  reactor,  did  not  have 
any  appreciable  effect.   Tbe  radiation  facility  And  ex- 
perimental techniques  are  discussed.  Data  are  also  given 
on  leakage  currents  In  the  potting  compound,  glass  envelope 
cf  the  tube,  mica  spacers,  and  air.   (Author) 


AD-600  796  Div.  8,  7,  15 

OTS  Price  $1.00 

Carlyle  Barton  Lab.,  Johns  Hopkins  Univ.,  Baltimore,  Md. 

STATISTICAL  PROPERTIES  OF  NOISE  PULSES. 

Technical  rept. 

by  A.  J.  Rainal.  Jun  64,  39p  AF-109 

Coiteact  AF33  657  11029,  Task  403601 

Unclassified  rq[X>rt 

Descr^ytors:  CNoise  (Raxlio),  Statistical  processes), 
CStatlstlcal  processes.  Noise  generators),  Theory,  Proba- 
bility. Measure  theory. 

This  report  presents  some  theoretical  properties  of  noise 
pulses  which  are  generated  by  a  random  process  crossing  a 
fixed  threshold  level.   The  random  waveshapes  of  the  noise 
pulses  are  determined  solely  by  the  underlying  random  proc- 
ess and  the  fixed  threshold  level.   For  an  arbitrary  threshold 
level,  this  report  considers  the  durations  of  the  noise  pulses, 
the  average  pulse  amplitude,  the  RMS  pulse  amplitude,  the 
average  pulse  area,  and  the  average  pulse  energy  when  the 
underlying  random  process  is  either  a  sinusoidal  process, 
a  Gaussian  process,  or  the  envelope  of  a  Gaussian  process. 
Some  numerical  results  are  presented  in  graphs.    (Author) 
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OTS  Price  $0.75 

Cruft  Lab..  Harvard  Univ..  Cambridge.  Mass. 
TRANSIENT  RESPONSE  OF  A  CLASS  OF  RECTANGULAR 
LOOP  ANTENNAS. 

by  TrUochan  Padhi.  17  Oct  63,  2^  Cruft  TR-426 
(Contract  Nonrl866  26,  Pro].  NR371  015 

Unclassified  report 

Descriptors:  ('Loop  antennas.  Transients),  (*Rectangul<ir 
bodies.  Antennas),  (Transients,  Loop  antennas),  In^>edance 
matching.  Performance  (Engineering),  Experimental  data. 
Electromagnetic  waves.  Propagation.  Transmission  lines. 
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This  raport  presents  experimenUl  Investigations  oo  the 
transient  respooae  characterlstlca  of  rectangular  loop  an- 
tennas with  one  pair  of  sldea  of  length  much  snudler  than  the 
cut-off  wavelength  at  the  measuring  apparatus.   An  approxi- 
mate theory  U  also  presented  which  agrees  quantltatlTely 
with  the  experimental  results.  (Au^ior) 

AD-400  807  DlT.  8 

OTS  Price  $2.00 

Plooeer-Central  Div.,  Bendlx  Corp.,  Davenport.  Iowa. 
FREQUENCY  TEMPERATURE  COMPENSATION 
TECHNIQUES  FOR  QUARTZ  CRYSTAL  OSCILLATtmS. 
Quarterly  rept.  no.  2.  1  Oct-31  Dec  63 
1  May  64.  7Sp  BewUx  Pub3«U  64 

UBciasslfied  report 

Descriptors:  (*Cry8tal  oscillators.  Quartz)  Frecpiency, 
Teaqierature.  Capacitance,  Thermistors.  Resistors, 
Circuits,  Synthesis,  Heat  sinks. 

Stray  ci^tacltance  effects  on  TCXO  design  characteristics 
are  discussed.  The  relationship  of  TCXO  parameters  and  the 
offaot  at  various  parameters  on  the  ten^Mrature  compensatlan 
^uraoterlstics  are  discussed  and  related  information  supplied 
in  graphical  form.  Thermistor-resistor  network  synthesis 
tmr^yg^ffimit  are  explained  and  examples  are  shown  to  Illustrate 
the  techniques.   The  Ctwv  I  experimental  TCXO's  are 
dsecribed  and  the  effect  of  beat  sink  materials  are  shown. 
(Author) 
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Halllerafters  Co.,  Chicago,  ni. 

INFORMATION  TRANSFER  FUNCTIONS  THROUGH 

PLASMAS. 

Pinal  rept. 

Apr  64,   13«p 

Cootrwt  AF30  602  3069.  ProJ.  5579,  Task  557904 

RADCTDR63  648 

Unclassified  report 

Deaeriptors:  (*Re-entry  vehicles,  Plasma  sheath),  (*Plasma 
pheath.  Re-entry  vehicles).  (*Communicati(»  theory.  Plasma 
sheath).  Communication  systems,  Space  surveillance  systems. 
Slot  antennas,  Stagnation  point.  Wave  transmission.  Errors, 
Probability,  Signal-to-noise  ratio.  Signals,  Electromagnetic 
pulses.  Modulation,  Degradation,  Mathematical  models, 

FUBCtiOllS. 

The  degradation  in  information  content  undergone  by  surveil- 
lance and  communication  signals  transmitted  throi;^  the 
plasnut  slieath  was  calculated  for  some  specific  re-entry  con- 
ditions.  A  comparative  analysis  was  made  for  all  present  c^ 
types  of  modulations  assuming  a  flush  mounted  slot  antenna 
located  near  tlie  stagnatfon  point  of  the  re-entry  vehicle  and 
operating  near,  but  above,  the  plasma  frequency.   The  analysis 
is  based  on  a  transfer  Auction  which  relates  tlie  space-time 
Fourier  transforms  of  the  antenna  exciting  field  to  tl>e  received 
radiation  field.   The  end  results,  presented  graphically  in  terms 
of  both  error  probability  and  transinformation  vs.  Input  signal 
to  noise  ratio,  are  based  on  the  calculated  pulse  distortion 
undergone  by  the  signal  as  it  traverses  the  plasma  sheath. 
The  results  of  tlie  study  point  out  that  for  the  plasma  model 
under  consideration  the  performance  of  all  modulated  signals 
is  degraded  with  the  greatest  degradation  occurring  for 
Amplitude  Keying  sad  the  least  degradation  occurring  for 
Phase  Shift  Keying.   (Author) 

AD-600  834  Div.  8.  1,  23 

OTS  Price  $1.00 

Electronic  Systems  Dtv.,  Falrchlld  Stratos  Corp., 

Wvaadanch.  N.  Y. 

IKo^'^N  AND  DEVELOPMENT  OF  THE  AN/ASG-21-T1 

FIRE  CONTROL  SYSTEM  TRAINER. 

by  a.  bruLk.   Oct  63,  33p 

Contract  AF33  600  42938 

RTD  TDR63  4191 

Unclassified  report 


Dasorlptors:    (^Aircraft  fir*  oootrol  systems.  Tralnlaf 
devioes),  («Traliilng  devices.  Fire  control  systems). 
Aerial  gunners.  Bombers,  Gunnery,  Simulation.  Malftmotiona, 
Digital  computers.  Analog  computers. 

The  AN/AS0-21-T1  Fire  Control  System  Tralaer  provides  a 
Teallstlc  physical  and  AmotlOBal  slmulstiOB  of  the  fire  oootrol 
operstor's  station  In  the  B-5aH  aircraft.  Tto  tralaer  provldae 
the  environment  for  training  fire  oootrol  operators  la  the 
normal  and  emergency  procedures  of  operstloo  at  the  AN/ASQ- 

21  Fire  Control  System.  The  tralaer  Is  oompoeert  at  three 
major  assemblies:   (1)  Tralaee  Statloa.  (2)  Console  Operator 
(Instructor)  Statfam,  and  (S)  Card  Preparatloa  Wbrk  SUtlon. 
The  Trainee  Station  empk^*  >a  cfl-the-Iias  AN/ASQ-21 
Control  Indicator  and  a  FCS  control  unit.  Other  equipments 
normally  contained  in  the  Fire  Control  Operator's  Station 
aboard  the  B-52H  are  also  provided.   The  Instructor's  Station 
nnwf  «"■  all  of  the  electronics  necessary  to  simulate  the 
various  video  signals  displayed  on  the  FCS  operator's  radar 
Indicator.   It  also  Includes  a  digital  computer,  power  supplies, 
control  circuits  and  facilities  for  remote  monitoring  at  the 
trainee's  performance.   A  Card  Preparation  Work  Station  Is 
provided,  consisting  of  work  desk,  card  punch  machine  for 
P'ncWng  IBM  type  digital  prograrning  cards  and  mlscellaneoMS 
other  data  and  equipment  employed  in  tlie  preparation  of  the 
cards.  (Author) 
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OTS  Price  $1.75 


Div.    8,  SO 


Electron  Physics  Lab.,  Univ.  at  Michigan.  Ann  Arbor. 

INVESTIGATION  OF  LARGE-SIGNAL  TRAVBLDIQ-WAVE 

TUBES. 

Quarterly  progress  rept.  no.  6,  1  Oct-31  Dec  63 

by  G.  T.  Konrad  and  J.  E.  Rowe.  Apr  64,  6^ 

Contract  AF30  603  2834,  Pro].  5573,  Task  557303 

RADC  TDR64  108 

Unolasslfled 


Descriptors:  *Traveting-wave  tubes,  ^Klystrons,  •Noise 
(Radio),  Theory,  Nonlinear  systems.  Numerical  analysis. 
Space  charges.  Electron  beams.  Velocity,  Electric  currents. 
Helixes,  S  band.  Electron  guns.  Circuits,  Microwave  equip- 
ment. Coupling  circuits,  Radiofrequency  power. 

The  two-dimensional  analysis  for  largs  siyul  phenomena  In 
traveling-wave  devices  and  klystrons  has  been  employed  to  ol>- 
tain  solutions  to  drift-space  interaction  phenomena.  The  ve- 
locity components  and  harmonic  current  components  within  aa 
electron  stream  are  presented.   The  nonlinear  theory  for  the 
solution  of  large-signal  phenomena  in  microwave  devices  by  a 
density  function  method  hss  been  checked.  The  Lsngmulr  diode 
has  beisn  used  as  a  test  case.   The  agreement  with  the  known 
results  for  this  geonoetry  is  excellent.   The  woric  on  a  tube 
using  a  helix-type  slow-wave  circuit  with  two  succeesive  step 
changes  in  the  phase  velocity  near  the  output  end  of  the  tube  is 
described.  The  initial  results  are  summarised.  Cold  test 
data  on  the  ring-aad-bar  tube  in  the  preoenoe  of  a  oonduotlag 
shield  around  the  slow-wave  circuit  has  been  obtained.  These 
results  are  presented  in  detail  in  the  form  cf  a  series  of 
curves.  (Auttwr) 
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OTS  Price  $1.25 

Westinghouse  Electric  Corp;,  Baltimore,  Md. 

CONTINUOUS  PROCESSES  FOR  FUNCTIONAL  ELECTRONIC 

BLOCKS. 

Interim  technical  progress  rept.  no.  3,  1  Jsa-31  Mar  $4 

Mar  64,  48p 

Contract  AF33  657  11204 

ASD  TDR8  133  3 

UneUsslfled  report 

Descriptors:   (*3emioonductor  devices.  Machines), 
Oxidation.  Diffusion,  Cleaning,  Models  (Simulstione). 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


The  report  covers  the  work  in  the  third  quarter  in  the 
development  program  to  substantially  improte  the  oxidation, 
etching  and  diffusion  processes  as  they  apply  to  Functional 
Electronic  Blocks  and  other  planar  semiconductor  devices. 
Work  toward  the  final  goal  of  an  operating  line  based  on  the 
principle  of  continuous  processing  has  proceeded  through 
model  test  of  basic  design  features  to  the  design  of  prototype 
unmechanized  machines  In  the  first  and  second  quarters;  to 
the  actual  construction  and  testing  of  manually  operated  proto- 
type machines  during  the  third  quarter.   The  third  quarter 
work  mainly  involved  the  construction  of  machines  that  em- 
body the  basic  process  and  mechanical  configuration  of  the 
final  operating  line  without  Its  mechanization  of  parts  feed. 
The  emphasis  was  on  obtaining  early  operational  models  of 
the  basic  machines  so  that  evaluation  and  debugging  might 
start  before  final  design  of  the  line  is  completed.  (Author) 
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Georgia  Inst,  of  Tech.,  Atlanta.   Engineering  Experiment 

Station. 

SIGNAL  PROCESSING  BY  INFINITE  CLlPPIWG  AND 

RELATED  TECHNIQUES. 

Final  rept.,  16  Aug  63-31  Mar  64 

by  Berry  O.  Pyron  and  Frank  R.  Williamson, 

127p 

Contract  DA49  092AR021 


rr.  1  Apr  64. 
J  aclasstfled  report 


Descriptors:  (*Speech  transmission.  Amplitude  modulation). 
Signal-to-noise  ratio.  Speech,  Speech  compression.  Speech 
representation.  Speech  recognition,  Intelligibility,  Signals, 
Processing,  Commimicatlon  theory.  Acoustics. 

f 
Infinite  peak  clipping  was  studied  as  a  technique  for 
processing  speech  and  other  signals.   Current  and  past 
utilization  of  this  technique  was  surveyed  brilofly,  and  limited 
experimental  and  theoretical  studies  were  performed.   A  new 
explanation  is  advanced  for  the  hi^  intelllgilMlity  of  infinitely 
clipped  speech,  and  a  technique  is  suggested  for  achieving  an 
acceptable  compromise  between  the  improved  resistance  to 
noise  or  jamming  (or,  alternatively,  reduction  in  transmitted 
power)  provided  by  infinitely  clipped  st>eech  with  amplitude 
modulation,  and  the  concomitant  reduction  in  quality  and  voice 
recognition.    A  possible  system  for  speech  bandwidth  compres- 
sion using  a  signal  obtained  by  infinite  clipping  is  described, 
and  results  of  simple  6}q>erlments  are  given.   Also  described 
is  a  type  of  visual  display  which  produces  patterns  on  speech 
signals  that  tend  to  show  high  correlation  with  the  spoken  word 
and  its  enunciation,  and  low  correlation  with  the  particular 
voice  spealcing.    Fields  of  application  for  the  techniques  dis- 
cussed include:    radio  communication  systems,  antijamming 
measures,  acoustic  systems,  speech  bandwidth  compression, 
speech  therapy  and  training,  automatic  recoptitlon  of  speech, 
doppler  radar  signal  analysis,  and  analysis  of  phonocardlo- 
graphlc  and  other  physiological  signals  for  nf^cal  diagnosis. 
(Author) 
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Texas  Instruments,  Inc.,  Dallas. 

PRODUCTION  ENGINEERING  MEASURES:  1|$ANSISTOR 

RELIABILITY. 

Quarterly  progress  rept.  no.  6,  1  Aug-31  Oof  |S3 
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Descriptors:  (^Transistors,  Reliability),  SilUcon, 

Epitaxial  growth.  Reliability.  Life  expectanpy.  Temperature. 
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Royal  Inst,  of  Tech.,  Stockholm  (Sweden). 

ACOUSTIC  SPECIFICATION  OF  SPEECH:    STL  ANNUAL 

REPORT  1963. 

Technical  (Final)  rept. 

by  C.  G.  M.  Fant.  25  Jan  64.  ISp 

Grant  AF  EOAR63  55. 

AFCRL  64  26. 

Unclassified  report 

Descriptors:  (•Speech,  Analysis),  (*AcouStlc  properties. 
Speech)  Spectrum  analyzers.  Verbal  behavior.  Speech 
recognition.  Speech  compression.  Auditory  perception. 
Speech  transmission.  Specifications,  Communication  theory. 
siweoBn. 

Emphasis  was  laid  on  speech  analysis  techniques  and  the 
correlation  of  data  from  cineradiographic  and  spectrographic 
studies.   These  studies  permitted  the  presentation  of  a  simple 
mathematical  model  for  describing  formant  frequency  varia- 
tions as  a  function  of  vowel  duration  and  consonantal  context. 
Several  investigations  on  speech  perception  based  on  stimul. 
generated  by  the  OVE  n  synthesizer  were  undertaken.    One 
series  of  experiments  were  concerned  with  the  discrimination 
of  small  differences  in  the  acoustic  structure  of  synthetic 
vowels  and  stop  consonant  plus  vowel  syllables  and  the  results 
have  been  related  to  the  location  of  stimuli  in  the  acoustic 
domain  with  respect  to  phonetic  boundaries.   Other  experiments 
were  undertaken  for  the  purpose  of  studying  tonal  factors  of 
importance  for  perception  of  Swedish  word  accent.    A  similar 
study  was  concerned  with  French  intonation.   A  study  of 
auditory  matching  of  sustained  vowels  with  two-formant 
synthetic  sounds  is  reviewed.    Results  support  the  established 
concept  of  mean  pitch  of  the  upper  formants  of  front  vowels 
within  the  limitation  of  the  experimental  procedure.    (Author) 
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^rry  Microwave  Electronics  Co.,  Clearwater,  Fla. 
DEVELOPMENT  OF  ADVANCED  MICROWAVE  COMPON- 
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Descriptors:  (*Microwave  equipment.  Production),  (*yerr- 
ites.  Dielectric  properties).  Yttrium  compounds.  Iron  com- 
pounds. Garnet,  Nickel  compounds,  Anlsotropy. 

Studies  were  made  of  the  effect  of  various  processing 
variables  on  the  dielectric  loss  of  tlie  planar  hexagonal  fer- 
rites.   Loss  tangents  which  are  of  the  order  of  0.02  are  the 
most  severe  limitations  of  the  materials.   Llnewidths  of 
approximately  290  oersteds  were  obtained  on  the  Cu0.75Zn 
1.25  Y  compound.    Attempts  at  orienting  the  grains  of  cubic 
polycrystalline  materials  produced  yttrium  iron  garnet  with 
a  linewidth  of  18.5  oersteds,  yttrium  gadolinium  iron  garnet 
with  a  linewidth  of  156  oersteds,  and  nickel  ferrlte  (NiFe204) 
with  a  linewidth  of  379  oersteds.    Measurements  and  analysis 
of  the  application  of  planar  hexagonal  ferrites  in  isolator  per- 
formance are  reported.   While  the  anlsotropy  field  of  the  pla- 
nar ferrlte  reduces  the  external  field  required  for  resonance, 
it  is  also  shown  to  adversely  effect  some  isolator  character- 
istics.  Measurements  were  made  on  both  E  and  H-plane  con- 
figurations. (AuthoV) 
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AD-600  875 
OTS  Price  $1.35 


OlT.   8 


Motorola,  bo.,  Phoenix,  Arls. 

DETAILED  STUDY  OF  DELETERIOUS  EFFECTS  ON 

SILICON  TRANSISTORS. 

Apr  S4.  47p 

Contract  AF30  602  3244,  ProJ.  5619.  Taak  551906 

RADC  TDR64  111 

Unclassified  report 


Desorlpton:   (*TraiiBlBtors.  Surfaces),  (*SQlcoh, 
Transistors),  Eleotrloal  properties,  Eleotrlo  ourrents. 
Oxides,  Voltage,  Oaln,  Statlo  eleotrloltjr,  ContamtauUloii, 
ReUabUlty. 

Deleterious  surface  phenomena  suoh  as  Junction  leakage 
current.  Junction  breakdown  voltage,  current  gain  degradation, 
etc.  observed  on  n-p-n.  p-n-p  silicon  transistors  Insulated 
gate  unipolar  field  effects  transistors  and  suifaoe  ooatroUed 
bipolar  tranalBtors  are  desorlbed  In  detail.  The  models  fitting 
the  surface  phenomena  observed  are  presented.   Also  brief 
discussion  of  application  of  surfaoe  phenomena  are  Included. 
(Author) 


> 
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AI>-600  007  DiT.  9,  26 

OTS  Price  90.50 

Radio  Corp.  of  America,  Harrison,  N.  J.     , 
PRODUCTION  ENGINBBRINO  MEASURE  FOR  TUBE  TYPE 
7687. 

^»«rt«rly  progress  rept.  no.  7,  1  Deo  6S-29  Feb  64 

by  w.  Aokermann.  29  Feb  64,  19p  ]  I 

Contract  DA36  039sc8673a  1 1 

Unclassified  report 

Descr^jtors:  (*Electron  tubes.  Industrial  producUon), 
(*Mlnlature  electron  tubes.  Manufacturing  methods),  (*Indus- 
trlal  equipment.  Design).  Electrodes,  Winding,  Brazing, 
Vacuum  pumps.  Quality  coitfrol.  Tetrodes.  \ 


A  detailed  account  Is  given  of  the  problems]  actions,  and  pro2=-^ 
reas  encountered  In  matntainiiyg  the  operatlinal  efficiency  of 
e^ilpment  for  the  production  of  Nuvlstor  tube  type  7587.  The 
report  also  describes  the  step-by-st^  events  that  occurred  In 
preproductlon  testing.   It  Is  Indicated  that  all  the  necessary 
•taps  have  been  taken  to  allow  commencement  of  the  produc- 
tion run.   (Author) 


AD-600  016  Dlv.  9.  14,  17 

OTS  Prloe  91.a5 

HydroBSutlos,  Inc.,  Laurel,  Md. 

OH  TBCTINa  MATEMALS  FOR  CAVITATION  DAMAGE 

RS8I8TANCB. 

bgr  A.  Thlruveagadam  aad  H.  S.  Preiser.  Dm  63,  4ap 

Hydro  TRa333 

Contract  Nonr3755  00,  Prol.  NR06a-a93 

Unolasslfled  report 

.  D— oriptors:   (•CavltattoB.  Damage)  (•Broalon,  Teat 
69i4">Mnt)  (*Metals,  Surfaoe  propertlea)  Mumlnim,  Stainless 
steal.  Molybdenum,  Iron  alloys.  Castings,  Time,  Magnato- 
atrlcttoo,  Cold-workli^  Materials. 

Raoant  evarlmaats  with  a  magnatostrlotloa  apparatus  show 
that  oavltatlao  damage  rata  is  time  <<fi~*fti   This  Is  ooa- 
flrmad  by  aa  aaalysia  bf  the  experimental  ddta  obtaload  la 
various  earlier  iBvaaOgatlaos.  There  are  ftwr  lonea  of 
damage  rate  with  respaot  to  teating  time  nanely: 
(1)  Incubation,  (2)  Accumulation,  (3)  Attenuatton,  and  (4)  Staaidy 
State.  In  the  fburth.  or  Steadty  State  Zone,  tta  damage  rata 
varlea  aa  the  aquare  cf  the  amplttoide  of  oaolUatlon  within  the 
range  taatad  tor  water  at  80  F.  The  damiga  rate  Increaaea 
with  fraqueooy  aad  than  daoreaaea  with  laosaaalag  ftequaaoy. 
The  depth  of  liquid  la  the  beaker,  the  beaker  dlametar  aad  the 
depth  of  Immersion  of  the  qiedmen  do  not  aaem  to  affect  the 
damage  rate  subataatlally.  The  average  depth  of  erosion  is 
iadapandeat  of  the  diameter  of  the  specimen.   Based  on  these 
aiqparlmontal  results,  certain  recommendations  are  mmA^  tor 
teating  materials  for  cavitation  damage  res^atance.  (Author) 


An-600  021 
OTS  Price  $1.76 


Dlv.  9,  30 


Space  Sciences  Lab..  General  Electric  Co.. ; 

Philadelphia.  Pa. 

TECHNIQUE  FOR  SEVERE  RADIATIVE  AND  CONVECTIVE 

HEATING  ENVIRONMENTS  FOR  MATERIAJUS  EVALUATION. 

by  N.  S.  Dlaconis,  H.  E.  Weber,  and 

Mar  64,  65p  R65SD24 

Cci^act  AF04  694  222 

Unclassified  report 


W.  R.  Wjarrea. 


FLUID  MECHANICS  -  Division  9 


Descr4>tors:  («Test  faclUttes.  Heat  transfer),  *Atmosphere 
entry.  Simulation.  Materials,  Ablation.  Enthalpy,  Aero- 
dynamic heating.  High  temperature  research,  S(q>er- 
aerodynamics.  Flight  simulators. 

A  test  technique  is  described  for  the  study  of  the  performance 
of  heat  protection  materials  for  advanced  atmospheric  entry 
vehicles.   A  primary  characteristic  of  the  facility  is  the 
establishment  of  relatively  severe  test  environments  that 
simulate  flig^  conditions  in  terms  of  gas  composition, 
stagnation  enthalpy,  convectlve  and  radiative  heat  tranter 
rates,  and  material  specimen  response.   Another  Important 
feature  is  the  significant  flexibility  In  test  variables  that 
can  be  achieved.   (Author) 

t 


AD-600  042 
OTS  Price  $1.50 


Dlv.  9,  25 


Praa anted  at  the  Hyperveloclty  Technlquea  ^(^mposium 
(3rd),  March  17-18,  1964.  Denver,  Coloradd 
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United  Raaaaroh  Services,  Burllngame,  Calif. 
DEFORMATION  OF  SOLITARY  WAVES.  PART  H:  SHOALING, 
by  N.  R.  Wallace.  5  May  64,  62p  URS631  2 
Contract  Nonr3948  00 

Unclassified  rqwrt 

Deacrtptora:   (*Water  wavea.  Deformation),  (*Fluld  flow. 
Potential  theory),  (*Partlal  differential  equations.  Fluid 
mechanics).  Differential  geomstry,  Confbrmal  mapping. 
Integrals. 

This  report  Inveetlgatea  the  propertlea  of  a  solitary  wave 
treated  as  a  subregion  cf  some  fixed  domain.  By  q>ecltying  trial 
boundary  values  on  this  larger  domain,  the  velocity  potential  of 
a  solitary  wave  can  be  approximated.  For  each  trial  potential 
fimctlon  compatible  with  the  symmetry  of  the  fluid  particle  flow 
of  the  solitary  wave,  a  family  of  poeslbie  wave  surfaces  can  be 
derived  from  the  differential  equation  of  the  kinematic  boundary 
ooi)dttion.  The  dynamic  oondltion  for  the  free  surface  is  used  to 
selSotthat  surface  which  most  closely  approximates  the  physical 
wave.  It  is  found  that  MoCowan's  equations  for  the  steady-state 
solitary  wave  are  equlvaleot,  in  this  procedure,  to  a  sin|^ 
dipole  field  in  the  geometry  of  an  infinite  strip.  The  shape  of  the 
solitary  wave  undergoing  deformation  is  obtained  by  mapping  a 
generalized  form  of  the  kinematic  condition  from  the  domain  of 
defbrmation  to  the  infinite  strip.  The  introduotlon  of  the 
Bergmaan  kernel  function  as  a  coefficient  of  the  kinematic 
differential  elation  facilitates  this  transformatlan.  This  report 
alao  deacrlbes  the  application  cf  the  single  dipole  field 
^Vroximatlon  to  the  shoaling  of  a  solitary  wave  on  a  45  degree 
slope.  Not  only  is  the  point  of  breaking  determinable,  but  the 
anttre  continuous  deformation  of  the  solitary  wave  up  to  the 
point  of  breaking  is  accessible  by  the  above  method.  (Author) 

AD-600  066  Dlv.  9 

OTS  Price  $0.75 

Hydrodynamics  Lab..  Calif.  Inst,  cf  Tech.,  Pasadena. 
MEASUREMENTS  OF  THE  WATER  SURFACE  CONTOUR 
BEHIND  A  HYDROFOIL  OF  MODERATE  ASPECT  RATIO, 
by  J.  Breotjes.   Feb  64,  26p  EllO  4 
Contract  Nonr220  43 

Unclassified  report 

Descriptors:  (♦Hydrofoils,  Fluid  dynamic  properties). 
Wake,  Configuration.  Hydrodynamics.  Tests,  Aspect  ratio. 

An  expertmental  program  was  carried  out  for  the  measure- 
ment of  the  water  surface  o(»tour  due  to  a  submerged  hydro- 
toll  of  finite  span.   Because  of  the  hydrofoil  dovrawash,  the 
water  surface  has  a  rather  pronounced  depression  in  the  form 
of  a  long,  narrow  trough  which  extends  many  chords  aft  the 
hydrofoil.   When  the  trailing  vortex  cores  becomes  sufficiently 
close  to  the  water  surfaoe  depression,  flash  ventilation  of  the 
vortices  and  the  entire  upper  surface  has  been  observed  to 
occur  abruptly.   The  model  used  here  was  a  hydrofoil  with  a 
NACA  16-206  secticm  and  a  rectangular  plan  form,  mounted  on 
a  NACA  16-006  strut.   The  hydrofoil  has  a  chord  of  3  inches 
and  an  aspect-ratio  of  1.33.   It  was  found  that  the  length  and 
d^h  of  the  surfaoe  depression,  and  the  location  of  the  trougb 
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bottom  are  well  defined  functions  of  the  Froude  number  and  of 
the  ratio  of  chord-to-submergence  depth.   It  was  also  observed 
that  the  distance  between  the  trailing  vortex  core  and  the  low- 
est points  of  the  depression  is  an  important  parameter  in 
effecting  the  onset  of  ventilating  flow.   This  investigation  cov- 
ered a  range  of  flow  velocity,  angle  of  attack,  depth  of  sub- 
mergence, and  the  flap  angle  deflection.  (Author) 


shows  good  agreement  up  to  the  plateau.  The  hl^iif-oooled 
laminar  boundary  layer-shook  wave  interaction  is  qualltatlTaly 
similar  to  the  adiabatic  turbulent  boundary  layer  interaction. 
The  limitations  of  the  two-moment  method  based  on  a  one 
parameter  family  of  velocity  profiles  are  discussed  and  the  rol* 
of  a  two-moment,  two-parameter  method  such  as  Wleghardt's 
is  exaxnlned  brlofly.  . 


AD-600  068 
OTS  Price  $2.25 


Div.  9 


AD-600  098 
OTS  Price  $5.60 


DlT.   9,  4 


Edo  Corp.,  College  Point,  N.  Y. 

THE  EQUILIBMUM  CONFIGURATION  OF  A  TOWED 

HYDROFOIL-CABLE  SYSTEM  IN  TWO-DIMENSIONAL  STEADY 

TURNS.  •' 

by  P.  A.  Pepper.    10  Jan  64.   93p  EDO  5822 

Contract  Nonr3582  00 

Unclassified  report 

Descriptors:   {*Hydrofoils,  Fluid  dynamic  properties),' 
Towed  bodies.  Towing  cables.  Stability,  Configuration, 
Hydrodynamics. 

This  report  describes  a  method  for  calculating  the  equilibrium 
configuration  of  a  cable-towed  hydrofoil  system  when  the  entire 
system  rotates  (as  a  rigid  body)  with  constant  angular  velocity 
in  the  plane  of  the  towpoint  motion,  the  bulk  of  the  analysis 
applying  to  the  case  of  massless  elements  (cable  and  hydrofoil). 
This  is  done  by  obtaining  an  e^qslicit  solution  (lirst  integral) 
for  the  difierential  equation  for  the  cable  curve,  from  which  the 
cable  arc  length  and  polar  angle  can  be  obtained  by  quadratures 
relative  to  the  radius  vector.  Owing  to  the  indirect  nature  of 
this  problem,  i.  e.,  the  requirement  of  satisfying  two  boundary 
conditions  at  an  initially  unknown  boundary  point,  solution  of 
any  given  problem  involves  certain  numerical  calculations.  The 
latter  have  been  considerably  facilitated  by  construction  of  a 
set  of  numerical  tables  for  the  principal  non-dimensional 
quantities.    Recommendations  are  made  for  extension  of  the 
present  analysis,  particularly  to  the  case  of  steady  turns 
involving  three-dimensional  cable  configurations. 


AD-600  097 
OTS  Price  $8.10 


Dlv.   9 


Firestone  Flight  Sciences  Lab.,  CallL  Inst,  of  Tech., 

Pasadena. 

SUPERSONIC  SEPARATED  AND  REATTACHING  LAJCNAR 

FLOWS:   1.  GENERAL  THEORY  AND  APPUCATION  TO 

.\DL\BATIC  BOUNDARY  LAYER-SHO-CK  WAVE 

INTERACTIONS. 

Technical  rept.  no.  3 

by  Lester  Lees  and  Barry  L.  Reeves.  4  Oct  63,   81p 

Grant  AF  AFOSR54  63 

AFOSR   64  0893,    PB    165  272 

Unclassified  report 

Descriptors:    (•Laminar  flow.  Separation),  (♦Adiabatic  gas 
flow.  Boundary  layer),  (*Shock  waves.  Fluid  dynamic 
properties),  (*Supersonic  flow,  Lam-'nar  flow).  Fluid  flow. 
Velocity,  Enthalpy,  Pressure,  Distribution.  Moments,  Theory, 
Differential  equations,  Reynolds  number. 

The  report  deals  with  laminar  boundary  layer-shock  wave 
interactions  in  which  the  pressure  rise  generated  in  an  ex- 
ternal supersonic,  invlscld  flow  is  communicated  upstream 
through  the  boundary  layer,  and  thereby  Induces  flow  separation. 
In  order  to  describe  this  phenomenon  approximately,  including 
the  subsequent  reattachment  of  the  flow,  an  Integral  or 
moment  method  Is  utilized  in  which  the  first  moment  of  momen- 
tum is  employed.  In  addition  to  the  usual  momentum  integral 
(zeroth  moment).   The  theoretical  calculations  agree  quite  well 
with  the  adiabatic  laminar  boundary  layer-shock  wave  inter- 
action experiments  of  Chapman  and  Hikkinen  at  moderate 
supersonic  speeds.    A  comparison  between  the  calculations  and 
the  e]q>erimental  results  of  Sterrett  and  Emory  on  the  free 
interaction  upstream  of  a  forward  facing  step  at  M  =  6.5  also 


N^les  Univ.  (Italy) 

GENERAUZED  VELOCITY  POTENTIAL  EQUATION  FOR 

PLUiU-REACTING  MIXTURES. 

Technical  note  no.  5 

by  L.  G.  NapoUtano.   Aug  63,   52p  IA103 

Contract  AF61  052  327 

AFOSR   64  0885 

Unclassified  report 

Descriptors:    (*Gas  flow.  Chemical  reactions), 
(*Therm3dynamics,  Gas  flow).  Fluid  flow.  Velocity,  Matrix 
algebra,  Equations  of  state. 

The  paper  is  concerned  with  the  derivation  and  discussion  of  the 
velocity  potential  equation  for  steady  linearized  motions  of  s»m 
mixtures  in  which  any  number  k  of  independent  reactions  take 
place.   In  a  first  part  a  number  of  thermodynamic  notions,  of 
Interest  in  the  subsequent  development  of  the  analysis,  are 
briefly  recalled.   The  second  part  deals  with  the  derivation  of 
the  generalized  potential  equation  and  with  the  analysis  of  its 
essential  features.   In  a  last  part  the  limiting  forms  assumed  by 
the  potential  ec^ation  when  a  number  of  reactions  can  be  con- 
sidered either  frozen  or  in  equllibrlxmi  are  derived  and  dis- 
cussed.  Explicit  expressions  of  the  potential  equation  and  of  all 
other  pertinent  quantities  for  indicative  cases  cd  plane  motions 
are  listed  in  an  Appendix.  (Author) 


AD-600  102 
OTS  Price  |2.S0 


Dlv.   9 


Notre  Dame  Univ.,  Ind. 

ON  HYDRODYNAMIC  STABILITY  OF  TWO-DIMENSIONAL 

UNSTEADY  INCOMPRESSIBLE  LAMINAR  B-DUNDARY 

LAYERS. 

by  Kwang-Tzu  Yang  and  Miitthew  D.  Kelleber.  Feb  64,  lOlp 

UND  TN64  22 

Contract  Nonrl623  11 

Unclassified  r^Mrt 

Descriptors:   (*Inoonq>resslble  flow.  Boundary  layer), 
(•Laminar  boundary  layer.  Stability),  Fluid  dynamics. 
Boundary  value  problems.  Theory,  Partial  differential 
equations.  Iterative  methods.  Cylindrical  bodies.  Flat  plat*  J 
m3dels.  Stagnation  point.  / 

A  linearized  hydrodynamic  stability  theory  for  unsteady  in- 
compressible laminar  boundary  layers  over  arbitrary 
cylinders  is  described.    Criteria  based  on  the  instantaneous 
rate  of  change  of  the  disturbance  energy  are  introduced.   In 
order  to  apply  these  criteria  to  a  given  unsteady  laminar 
taoimdary-layer  problem,  it  is  necessary  to  have  a  complete 
knowledge  of  the  instantaneous  disturbance-amplitude  func- 
tions.  It  is  found  that  these  disturbance-amplitude  functions 
'are  governed  by  a  partial  differential  equation,  which  can  be 
solved  by  a  numerical  iteration  scheme.   Successive  iterations 
are  then  obtained  by  solving  an  Inbomogeneous  ordinary 
differential  equation  repeatedly  at  the  same  tim?  instants. 
Two  num.3rioal  examples  are  calculated.   One  deals  with 
unsteady  flow  over  a  flat  plate  when  the  free-stream,  initially 
steady,  undergoes  a  step-wise  change  in  its  velocity  to  one  and 
one-half  times  of  its  original  value.    The  second  example 
treats  an  unsteady  stagnation  flow  with  Its  free-stream 
velocity,  initially  again  steady,  undergoing  deceleration  first 
and  then  changing  to  acceleration. 
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AD-600  115  DlT.   9.  16 

OTS  Prtoe  $1.76 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 

THE  NONLINEAR  INTERACTION  OF  A  FINITE  NUMBER 

OF  IH8TURBANCES  TO  A  LAYER  OF  FLUlt)  HEATED  FROM 

BELOW.  I 

br  Lm  A.  Segel.   14  Apr  64,  6^  RPI   Matl^Rep«4 

I  Unclassified  report 

Sponsored  by  the  Office  of  Naval  Research  atad  the  National 
Science  Foundation.  i 

I 

Descriptors:   (*Fluld  mechanics,  Ten^MnJtnre)  Fluids, 
Stability,  Heating,  Perturbation  theory,  MaUiem-itlcal 
analysis. 

,r-  * 

It  Is  predicted  that  at  a  temperature  dlflerenoe  a  llftte  less 
than  that  at  which  motion  starts  according  to  linear  stability 
theory,  a  steady  hexagonal  convective  pattern  will  develop  from 
finite  amplitude  InstabiliUes  in  a  horizontal  layer  at  fluid 
heated  from  below.   This  is  because  the  first  disturtMuices  to 
start  growing  must  be  the  triplet  of  two-dimensional  'rolls' 
whloh  form  angles  of  60  degrees  with  each  other  arid'whose 
aa^Utudes  and  pluses  first  fall  in  certain  critical  ranges. 
The  growth  of  these  disturbances  stabilizes  all  other  disturb- 
ances and  Is  such  that  ultimately  the  right  phases  and  ampli- 
tudes occur  to  give  hexagonal  cells.   If  the  temperature  dif- 
ference is  Increased  somewhat  beyond  its  critical  value,  the 
hexagonal  pattern  becomes  unstable  and  a  two-dimensional 
pattern  Is  predicted.   'Free-free'  boundary  (^ndltioos,  a  vis- 
cosity which  varies  with  temperature,  and  a  fixed  disturbance 
wave-number  are  assumed  in  this  extension  of  the  work  of 
Palm  (1960)  and  Segel  and  Stuart  (1962).  Other  theoretical 
results  and  some  e;q>erlmental  results  are  cjompared  with  the 
present  predictions.  (Author) 


AD-600  138 
OTS  Price  $2.25 


Dlv.   9 


Naval  Ordnance  Test  Station.  China  Lake  C^Uf. 
CIRCUMFERENTIAL  PRESSURE  DISTRIBUnON  ON  AN 
INCLINED  BODY  OF  REVOLUTION, 
by  K.  Okauchl.    Apr  64,  99p 
NOTS  TP3406,  NAVWEPS  8448 

nclassified  report 

Descriptors:  (*Bodies  of  revolution.  Angle  of  attack), 
(♦Supersonic  flow.  Pressure),  Wind  tunnel  models.  Blunt 
bodies.  Viscosity,  Vortices,  Equations,  Veetor  analysis. 
Distribution. 


1 


itailiLd: 


A  summary  is  presented  of  the  results  obtaiUsd  from  wind- 
tunnel  tests  of  a  blunt-nosed  body  of  revolution  on  which  the 
circumferential  pressure  distributions  at  various  stations 
along  the  body  were  determined.   An  empirical  equation  for 
calculating  the  circumferential  pressure  distributions  on  the 
cylindrical  portion  of  the  body  is  developed  and  compared  with 
the  experimental  data.   (Author) 


AD-600  144 
OTS  Price  $3.50 


Dlv.   9 


Teobnlsohe  Hogeschool,  Delft(Netber lands). 

UNBARIZBD  THEORY  OF  TWO-DIMENSIONAL  CAVITY 

FLOWS. 

bgr  Jan  Albert  Geurst.  3  May  61,  217p 

CoBtraot  N6S558  2269 

I  Unclassified  report 

Descriptors:  (*Fluld  flow.  Cavitation),  (♦Two-dlmonslonal 
flow.  Theory),  Hydrofoils,  Fluid  dynamic  properties.  Fluid 
mechanics.  Flat  plate  models,  Perturbatioh  theory.  Boundary 
value  problems.  Series. 

Contents;  Symmetric  wedge  flow;  connecttae  between  linear- 
ised ttieory  and  non-linear  models}  Linearised  theory  of 
partially  cavltatlng  hydrofoilsi  comparison  of  theory  and  ex- 
periment; Wall  effects  on  a  partially  cavitatUg  hydrofoil) 
Some  lnve8tic*tlons  of  a  linearized  theory  for  unsteady  cavity 
flows)  and  St^ercavitating  hydrofoil  in  unsteady  motion. 
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AD-600  155  Dlv.   9,  30 

OTS  Price  $3.00 

Douglas  Aircraft  Co.,  Inc.,  Long  Beach,  Calif. 

DEVELOPMENT  AND  TEST  OF  A  LABORATORY  SYSTEM 

FOR  SIMULATION  OF  AERODYNAMIC  AND  RADIATIVE 

COOLING  OF  STRUCTURES. 

Technical  documentary  r^>t.  20  Jun  62-20  Aug  63 

Apr  64,  196p 

Contract  AF33  657  8670,  ProJ.  1347.  Task  134704 

RTD  TDR63  4235 

Unclassified  report 

Descriptors:  (♦Cooling  and  ventilating  equipment. 
Structures),  (♦Aerodynamic  heating,  Cdolii^,  Coolants. 
Aerospace  craft.  Feasibility  studies.  Test  facilities. 
Simulation. 

Research  was  conducted  to  develop  a  controlled  cooling  system 
for  laboratory  simulation  of  aerodynamic  and  radiative  cooling 
of  structures.   The  report  summarizes,  criteria  that  establish 
the  requirements  of  the  system,  presents  data  and  analyses  on 
the  most  practical  methods  of  implementing  the  system,  shows 
the  detail  design  features  of  a  prototype  system  and  Includes 
the  results  of  a  test  program  to  insure  the  performance  and 
workabiUty  of  a  system  that  wiU  be  compatible  with,  and  form 
an  integral  part  of  existing  radiant  heat  facilities.   The  cooling 
system  consists  of  high  pressure  air  streams  directed  onto 
test  structures  ai>d  acting  in  conjunction  with  radiant  heat  from 
(^lartz  heat  lamps  to  provide  controlled  cooling  at  test 
temperatures  up  to  3000  F.    A  unique  liquid  'injection'  system 
provides  for  the  high  cooling  rates  of  up  to  20  Btu/sec-sq.  ft. 
The  entire  system  operates  automatically,  utilizing  the  existing 
function  generation,  thermal  controller  and  thermocouple 
feedback  equipment  to  full  advantage.    (Author) 

AD-600  183  Mv.  9,  15,  25 

OTS  Price  $1.26 

Aerospace  Information  Dlv.,  Washington.  D  C 

THE  APPROXIMATE  CALCULATION  OF  THE*  LAMINAR 

BOUNDARY  LAYER  IN  AN  INCOMPRESSIBLE  FLUID  WITH 

HEAT  TRANSFER  AND  MASS  TRANSFER. 

by  Z.  p.  Shul'man.  1964,  50p 

AID  T64  23,  TT  64  11667 

Unclassified  report 

Trans,  of  an  article  from  an  unidentified  Russian-Ianguaire 
manuscript. 

Descriptors:  (*LaniMiar  boundary  layer.  Numerical 
analysis),  (♦Incompressible  flow.  Fluid  flow),  (♦Fluid  flow. 
Heat  transfer)  Fluid  mechanics.  Partial  differential 
equations.  Integration. 

A  method  Is  proposed  for  an  ^>proxImate  calculation  of  the 
laminar  boundary  layer  in  an  incompressible  fluid  in  which 
heat  transfer  and  mass  transfer  are  going  on  together. 
Formulas  are  derived  which,  for  moderate  velocities, 
concentrations,  and  temperature  Jumps,  link  the  local 
coefficient  of  heat  transfer  and  the  wall  temperature  with  the 
transverse  flow  of  a  substance.  (Author) 

AD-600  186  Dlv.    9,  12,  30 

OTS  Price  $5.00 

Bell  Aerosystems  Co.,  Buffalo,  N.  Y. 

AERO-SPACE  ENVIRONMENT  SIMULATION  SYSTEM 

(ASESS).  VOLUME  I.  MASTER  CONTROL  PROGRAM  AND 

PRESENTLY  INCLUDED  SU6-ROUTINES. 

Final  technical  documentary  rept..  Vol.  1 

Dec  63,  334p 

Contract  AF19  628  2847 

ESD  TDR63  659  VI 

Unclassified  report 

Descriptors:  (♦Command  and  control  systems,  Simulation), 
(•Control  sequences.  Digital  computers),  (♦ProgrammJng 
(Computers),  Programnjing  languages.  Compilers.  Satellites 
(Artificial),  Dateotton.  Tracking,  Mathematical  analysis. 
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Division  9  -  FLUID  MECHANICS 


Hm  nsults  of  tha  ataOy  axvl  design  of  an  Aero-Space  BnvlroD- 
ment  Slmulatton  Symtom  (ASESS)  In  support  of  aaro-spaoe  oom- 
maad  and  control  ar«  presentod  in  this  report.   Ttte  primary 
ot4«otlTe  was  to  design  a  system  modeling.  In  real  and  fast 
time,  the  Interactions  of  an  array  of  qpace  veidolee  with  the 
elemients  of  the  eorlromnent  in  wMoh  they  existt  «n«»»«<»««««g 
detailed  flow  diagrams  In  the  FORTRAN  oooqMter  program- 
ming language  for  implemnntation  on  any  one  of  sereral  large 
scale  digital  computers  (the  IBM  7030  being  foremost).   The 
system  simulates  an  aero-space  environment  containing:  oo- 
aperatlre  and  uncooperative  cloje-earth  orbital  vehicles, 
ground  based  and  spacebome  commtmlcatiaiis  -  telemetry  sys- 
tems, and  ground  based  search  and  tracking  radars.    Further- 
more, because  of  tlie  dynamic  nature  of  space  simulation  tech- 
niques, ASESS  provides  a  basis  for  incorporating  modification 
and  change  as  new  and  improved  techniques,  both  analytical 
and  computer  orientated,  are  developed.  (Author) 


AD-«00  337  OiT.  9 

OTS  Prloe  $0.75 

Foreign  Tech.  Dlv^  Air  Foroe  Sjrstams  Command.  Wrlgiit- 

Pattarsoo  AFB.  (Mdo. 

PRINCIPLB  OF  TURBULENT  MXXXNQ  OF  COAXIAL  FLOWS 

IN  A  CHANNEL  OF  CONSTANT  CROSS  SECTION. 

tar  O.  V.  YakoTlsTSkIL  26  Mar  M,  Sip 

FTO  TTi3  1139,  .TT  S4  11675 

Unclasstflsd  rsport 

Unedited  rough  draft  trans  of  Inzhenemyl  7■llu^l^^  (ussR) 
1961.  T.  1.  DO.  4.  p.39-60. 

Oesortptorsi    (*Oas  flow.  TurtnlsBoo),  (*Tttrtoulei>oe, 
Theory).  Fli4d  flow.  EJectton.  Pipes. 


AD-600  217 
OTS  Price  $2.60 


DlT.  9.20 


AD-600a48 
OTS  Prloe  ia.00 


DlT.  9.  as 


Plasma  Lab.,  Columbia  Univ.,  New  York. 

CONTINUUM  RADUTION  BEHIND  A  BLAST  WAVE. 

Kept.  no.  5 

bf  Robert  A.  Gross.Aug  63.29p 

Grant  AF  AF03R4B  63; 

AFOSR  5363;  NP  13739 

AF  Unclassified  report 


Descriptors:  (*Bla8t.  Shock  waves).  (*Sbodc  waves. 
Explosion  effects).  ('Plasma  pfajrslcs).  Electron  density. 
Gas  ionization.  Equations,  Mathematical  analysis.  Theory. 
Radiation  effects.  Gas  flow. 

The  principal  results  of  Idealised  blast  wave  theory  sre 
presented  and  then  extended  to  Include  the  effects  of 
ionization  and  radiation.   The  conditioiis  reqtlred  to  maintain 
blast  wave  dynamic  slmJlarlty  with  radlatloQ  are  set  forth. 
Electron  density  and  continuum  radiation  are  determined 
as  a  function  of  position  behind  a  blast  wave  for  the  plain, 
cylindrical  and  spherical  cases. 


AD-600  230  Dlv.   9.  15.  30 

OTS  Price  $2.00 

Technical  lOlltary  Plaodng  Operation,  General  Electric  Co.. 

SanU  Barbara,  Calif. 

mVESTIOATION  OF  DYNAMIC  PROGRAMMING  METHODS 

FOR  FLIGHT  CONTROL  PROBLEMS. 

by  E.  L.  Peterson  and  F.  X.  Remand,  Sr.  Mar  64.  79p    . 

Contract  AF33  657  10100,  Pro].  8219,  Task  821904 

FDL.  TDR64  11 

Unclassified  report 

Descriptors:  (*DyBamlc  programming.  Flight  control  sys- 
tnras),  (*Prog)ramming  (Conqxitars),  Aerodynamic  oharaoter- 
Istlos),  Rocket  propulsion.  Optimisation,  Polyaomlsls, 
Stochastic  processes. 

A  rtlsonsslon  of  dynamic  pT<wg»'«'»'"»''«g  and  some  of  the  closed 
form  soltitions  whl(di  are  derived  along  with  a  sample  solution 
to  a  simple  problem  are  used  to  Introduce  the  method.  Limita- 
tions and  difficulties  encountered  using  dynamic  progranLmiing 
as  a  numerical  tecfanlqae  are  discussed  before  the  Investigation 
d  mwthnrts  for  overcoming  the  difficulties  are  covered.  The 
problem  of  finding  optimal  oootrol  for  a  thrusting  veUcle  Is 
iinestlgateil  using  three  qiproaofaes.   First,  the  criterion  of 
mlnlmnm  squared  terminal  error  with  respiact  to  a  predeter- 
mined impact  point  is  studied  using  polynomial  approximation 
with  TcheUcheff  PolynomUls  to  represent  the  return  which  is 
a  function  <tf  three  variables.  Next,  the  ™tii<min»«  time  inter- 
cept using  a  discrete  return  function  Tepreaentatiou  is  investl- 
nted.  The  retom  in  this  esse  is  a  function  of  two  variables. 
Fte»Uy.  a  one  dlmanslOBSI  stmAsstlo  problem  Is  studied.   The 
crltericm  choean  is  the  probability  that  the  interceptor  comes 
within  a  prescribed  distance  of  the  desired  lnq>act  point. 


Illinois  Univ.,  Urbsns. 

GAS-SOLID  FLOW. 

Technical  rept. 

by  S.  L.  SCO.  May  64.  80p  ILLISP 

Contract  Nonr36a3  00,  Pro].  NR098  038 


Unolas^jUied  report 


Report  on  Pro]ect  Squid,  presented  at  the  Symposium  on 
Sli^Kle-and  Multl-Compcment  Flow  Processes,  Rutgers 
University.  Msy  1. 1964. 

Descrlptorsi   (*Qasos.  Fluid  dynamic  properties),  (*SoUds, 
Fluid  dynamic  properties),  (*Gas  flow,  Thsrmodynamios), 
Mass  transfer,  Turbulenoe.>LamtnaT  flow.  Shear  stresses. 
Fluid  BMOhanlos.  IrretwelbU  processes.  Momentum, 
Tismlnsr  boundary  lsy«r.  Fist  plate  models.  Charged 
partioles,  Blsotrloal  properties.  Mosslas.  OBS-dtmanslanal 
flow.  Reviews. 

Studies  concern  basic  aspects  of  gas-solid  swqMnslons:  (1) 
Thermodynamic  properties  at  a  gas-soUd  system,  additional 
Irrewrsltitllty  In  momentum  transfer,  and  the  """t'^g  td 
total  pressure:  (2)  consideration  a<  rigorous  sohiUan  of 
problems  d  gas-solid  flow  and  ^ipUostion  ot  raomastam 
Integral  method  to  lautasr  boundary  layer  motion  to 
determine  the  velocity  and  concaatratlcn  dlatrlbiitian  of  tte 
solid  phase  with  oorrelatian  In  terms  at  a  gss-soUd  momen- 
tum number.  N  sub  dim  (3)  effect  at  electric  disrges  on  flow 
over  a  solid  wall  and  ooorrelatian  In  temu  of  electric  Reynolds 
number  and  a  new  electro-vlsoous  mimber.  N  sub  ev|  and 
(4)  effect  ot  soUd  parttfflw  on  mlxli^  Isi^th  at  turtaulsaoe. 
(Author) 


AD-600  2S8  Dlv.    9 

OTS  Price  $0.75 

Aerospace  Information  Dlv.,  Washii^iton.  D.  C. 

HEAT  EXCHANGE  OF  A  POROUS  PLATE  IN  A  GAS 

STREAM. 

by  N.  N.  Gvozdkov  and  E.  P.  Valuin.    1964,  28p 

AID  t64  24   TT-64  11668 

^  Tinoiassifled  report 

Trans,  of  mono.  O  Teploobmene  pcrlstoi  Plastlny  v  Oaxovom 
Potoke,  Minsk.  1961.  16p. 

Descriptors:    ('Heat  transfer.  Porous  materiaU),  (•Porous 
nuterials,  Heat  transfer).  Gas  flow,  Liquids,  Heat,  Dlstrihia> 
tion.  Laminar  boundary  layer.  Chemical  reactions.  Evapo- 
ration. Diffusion,  Transformatlans. 

Examination  is  made  of  the  process  of  distribution  of  heat 
within  a  porous  plate,  accompanied  by  permeation  by  a  liquid; 
then  the  equation  of  the  laminar  border  layer  la  analysed, 
taking  into  account  the  pliyslco-chemlcal  transformations  and 
the  diffusion  oC^produots  of  ttm  reaction  or  of  evaporation  into 
the  gas  stream.  Next  tlw  partial  case  of  heterogeneous 
physico-chemical  transformations  Is  considered.  (Author) 
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AD-MO  39$  DlT.  $,  10 

OTS  Pries  $3.6$ 


Brown  Kagtasarlag  Cb„  Ino,,  BnatsTlUe,  Alls. 

AN  EXACT  METHOD  OF  CAIXniLATINQ  B9SAT 

CAPACITIES  AT  HUB  TEMPERATURES  AHD  APPLICATIONS 

IN  OASDTMAMICAL  RELATIONSHIPS. 

TeohniosI  note 

tgr  Baaao  Waller  sad  Haas  Wattar.  Feb  64,  $9p  BrownBi« 

R88,  I 

Unclassified] 


Dsaoilptoiai  (*Roekat  propeUsats,  Exhaust  gases), 
(*Exbsast  gases.  Fluid  dtynsmlo  properties),  Thermodyaamp- 
los,  Speolflo  hei^  Hlgb-temperature  resssroh,  Oas  flow. 
Bcnatlflas  at  state. 

FttadsBMBtsl  gasdyaaialOBl  *T^  'tt'f* *'*r*  at  Mg*«  twwjmt— 
uree  are  deT^oped.  The  relatVwisWps  differ  from  the 
oUasiosl  fororalstloas  mainly  la  that  the  heat  ospaoltles  as 
well  as  their  rstlos  are' no  loafer  assitmert  eonstant  but 
rsflier  dspand  on  ths  temperature.  The  presaoted  methods  are 
ot  ^pedfio  appUeshtlity  la  propulsloB  by  hlfk  energy  propell- 
ss  wen  aa  tf  nolesr  heated  ^yJiuinattt  (Author) 


AD-4M344 
OTS  Prloe  $4.60 


DiT.  $ 


Qaaaral  Eleotrlo  Co.,  Sohsnsotady,  N.  T. 

HEAT  TRANSFER  TO  FLAT  PLATE  IN  HlOfl-TBMrnRA- 

TURE  RAREFIED  ULTRA-HKffi  MACH  NUMBER  FLOW. 

tgr  H.  T.  Nsgamatso.  J.  A,  Wall  sad  R.  E.  $h8er,  Jr.  JU  61 

BApRSlRL   (S787C)  j, 

Coaftraot  AF04  647  369 

' 'Vbelasslfled  report 


li  (*H7persoale  flow.  Heat  traasfer),  (*Hest 
t^aaater,  Hypmonlo  flow),  (*Flat  plate  leodels.  Heat  trans- 
fir).  Shook  wares.  Mstsl  plstsa,  Hyperso«lo  wind  tunnels, 
Boost-tfUda  Tehiolea,  Ra  aalry  Tehloles,  Bk>soe  probea,  Rlgh- 
Aerodb'hUBlo  heatfaig. 


Aa  larastlgatlaB  was  ooateoted  in  a  hyper  sudo  "N^  faiiwfi 
to  rtaternitwe  ths  local  best  traaatar  ratea  lor  a  aharp  leading 
edge  flat  plats.  The  free  atream  Maoh  anathar  rai«a  was 
T.96  to  36a  with  atagnaMon  taa^ieraturaa  ot  qiproxlmately 
3S80  and  6600  R.  For  these  temperature  4ad  Maoh  number 
owxHtiwia,  the  atroag  lateraotiOB  parametiiF  Tarled  from 
3.36  to  836.  The  oorreepwirtlaK  Kmidaan  oilmbera,  based  on 


ths  ratio  at  the  tree  atk«am  msaa  free  path  and  the  i— Hiw» 
adtathlokBess,Tarisd  from  0.38  to  86.5.  Tbe  qwttered  plat- 
tana  >  eat  gagaa  were  ^ynaailoally  oaUhrated  by  paasli^  a 
moderate  strength  shook  wsts  aeroaa  the  ci«aa  and  obaerrliv 
the  ^aaga  la  reaiatanoe  due  to  a  atep  ftmoHen  temperature 
Use.  By  this  method  ths  gaga  oharaoterlsdes  were  determined 
lar  the  same  presMre  rises  anoouBtered  la  tte  test  section. 


AI>*600  401  DlT.  9.  38 

OTS  Prion  $3,00 


Allied  Besearoh  Assoelates,  Ino^  Conoord, 

NUMERICAL  METHCffiS  FOR  COMPUTWO  THE  DENSITT 

OF  A  RAREFIED  GAS  ABOUT  A  MOVING  QBJECT. 

FiaalBapt. 

fay  Lae  W.  Paiter.  Mar  64,  ISOp 

ARAF93314 

Cookraal  AF  19  638  3783  Pro].  4691  aal  I 

Taak  469108.  and  563306 

AVCRL  64  193 

Unolaastflsd  report 

Daaerlptorsi  (*Plasma  phjrslos.  Gas  flow),  (*8i9eraero- 
4tyBBmloa.  Nunkerlcal  analyala).  Programming  (Computers), 
Oas  ionlsatlon,  Partlolea.  Density.  Blsotrestatlca. 

Two  basic  oonpMter  programs  are  praaanNd  for  the 
onaiMtatlon  ot  partlole  dansitles  tbrougboel  the  latartor  at  a 
spatial  TOlime  la  aa  arbitrary  potaofkial  fl^UL  They  are  aimed 


6S 


FLUm  MECHANICS     Division  9 


at  ttaa  ganaral  problem  o:  uonqxttlBg  the  danatty  dlstrilMtloa 
about  aa  ofajeot  mOTlag  through  a  gas,  suffiolsntly  rarefied 
that  oorreotlons  for  ooUlsloos  are  amaU  or  ti^gHgiw*,  Two 
approaohea  haye  been  designed  for  the  oolllsion-free  potential 
problem,  in  wbloh  the  potential  Is  defined  on  a  dlsorete  mesh  a< 
qMtlal  polats,  for  numerical  purposes.  In  ooe  at  the  ap- 
proaohaa,  the  densities  are  also  defined  on  a  mesh  ot  points, 
and  the  whole  apaoe  is  oorreqMndlngly  dlTlded  into  dlsorete 
small  Tolumes  aaaoolated  with  the  meah  polata.  The  conqwt** 
tton  tollowa  a  large  number  at  partlolea  injected  at  an  outer 
boundary  auMaoa  and  sums  demiity  oootrlbutloafl  within  the  dl»> 
crate  Tobanee  akng  ttm  trajectories  In  proportlaa  to  the  times 
speaft  In  the  Tolnmes.  Exploratory  computer  nms  with  zero 
potential  In  the  present  program  <iytlftiiti>  that  a  grid  on  the 
order  ot  100  pointe  requires  on  ths  order  of  hours  of  IBM  7094 
time  to  obtain  aoourades  wttUn  a  few  percent.   The  program 
la  preliminary  in  that  it  is  not  t«wio>ent  but  would  give  correct 
answers  In  fba  limit  of  Infinitely  many  trajectories.  The  other 
approach  evalnataa  the  integral  of  the  local  Boltzmann 
dlstrlbotlaa  ftmotloo  directly,  by  computing  a  tr^le  sum  of 
trajeotorlea  wtaoae  behsTlor  la  governed  by  the  potential  field. 
Runa  niada  with  this  program  In  an  arbitrary  potential  field 
dafiaed  by  a  meah  of  pointe  also  ytelded  phystoally  expected 
density  distributions.  The  problem  at  colllslonal  corrections  in 
the  case  ot  a  disc  movliv  ttiron^  a  rarefied  neutral  gas  is 
formulated.  Metttods  for  STatuating  the  oolUalon  <nM»gr«1#  are 
disotssed.  based  on  the  model  of  elastlo  spheres. 


AD-600  433  DIt.  9, 1 

OTS  Price  $1.35 

Adelidd  UnlT.,  Garden  City.  N.  T. 

AN  ASYMPTOTIC  METHOD  FOR  DBTERMININO  THE  LIFT 

DISTRIBUTION  OF  A  SWEPT-BACK  WING  OF  FINITE  SPAN 

by  James  K.  Tfaurber.  May  64,49p  AGM114 

Contracte  Nonr3360  01  and  AF49  638  446 

Unclassified  report 

Desorlptoist  (*Alrfolls.  lift),  (*Ltft.  DLstrlbotlon). 
(*Sw«fit-baok  winga.  LifQ,  Boundary  layer.  Mathematical 
aaalysi*. 

A  daeorlptlou  te  given  ot  the  flow  about  a  flat,  swept-back, 
aymmatrloally  ah^pad  alzfoll  which  is  moving  with  ntmmtMwit 
velocity  V  through  a  perfect  ideal  fluid  fUllng  three 
djmenslonal  apaoe.  (Author) 


AD-600  455  DIt.  9 

OTS  Prloe  $0.75 

CallfomU  Univ..  Loa  Angelas. 

AN  ABR080NICS  BIBUOQRAPHT. 

Sqiplemant  no.  1 

by  Alan  Powell  and  T.  J.  a  Smith.  Apr  64.  23p 

UCLA  DB64  20 

Coatraot  NonrSSS  62,  Pro].  NR063  239 

Unolasstfled  rqxnt 

Desorfptersi  (*Blbllogrqifalss.  Aero4ynsmlc  tiiaraoterlst- 
Istlos),  (•Aerodynamic  oharaoterlstlos.  BlbUographles), 
Fluid  flow.  Fluid  meohanlos.  Aeroststlos,  Siqteraonlo  flow. 

TUs  siqpplsmentary  Mbllography  contains  available  ref er- 
snoss  to  ths  open  literature  on  aeroeonics  up  to  March  1964 
whloh  is  not  Inolndsd  in  the  main  volume.  The  scope  of  the 
fatbUography  has  been  enlarged  to  Inobide  references  to  the 
fluid  dynamlos  of  siq>er8onlo  Jet  flows.  (Aufiwr) 


AD-600  459 
OTS  Prloe  $0.50 


DlT.   9.36 


Aerospace  Corp.,  Loa  Angles.  Calif. 

05NBR.AL  RK.%ARCH  ON  THE  CURVATURE  AND  TOBSK>M 

OF  AN  ISOLATED  VORTEX  FILAMENT. 

bgr  Robert  Betohov.  15  May  64.   30p  ATN64  9331  4 

Uoolasslflad  report 


Division  9  -  FLUID  MECHANICS 


Descriptors:   (*FiUmoot8,  VortiCM),  Equa*loas,  HeUx«3. 
De^orm&Moa,  flulda.  Motion.  Perturbation  theory. 

The  paper  deals  with  the  motion  of  a  ourred  and  isolated 
▼ortex  filament  immersed  in  an  Infinite,  incompressible,  and   ^ 
invlscous  fluid.   Tbs  fllameit  is  not  necessarily  plaaa;  Atteotloa 
Is  focused  on  it*  currature  and  its  torsion.   These  quantities    " 
^ary  with  the  position  along  the  filament  and  with  the  time.       , 


>U)-600  476 
CTS  Price  $2.60 


DlT.   9,  25 


Insutute  of  Tech.,  Univ.  o!  Minnesota,  MlnnaapoUa. 

Si;  a? AC K  AND  VOLUME  30UND  FROM  BOUNDARY  LAYERS. 

by  WilUam  C.  Meecham.    1963,   25p 

Unclassified  report 

Dascriptors:  (•Turbulen*  boundary  layer,  SouniQ,  Fluid 
dynamic  prop'artles.  Boundary  layer.  Surface  properties. 

»  Is  shoTTa  Tor  turbiilen'  bo Jivdary  layers  that  surface, 
dlpole  sound  is  in  general  very  much  less  than  volume, 
quadrup}le  soandL  This  is  so  for  two  reasons:  first,  the  rela- 
tlvt;  volume  sound  is  increased  by  several  orders  of  majoituds 
because  o!  shear-flow  en'ian^emeit  within  the  boandary  layer. 
Seconlly.  the  dlpole  sound  intensity  is  shown,  through  the  use  of 
im.Aga  argument  similar  to  that  used  in  the  discussion  of  flat 
boundary  layers,  to  be  reduced  ay  a  faito.-  of  (L/R)  squared 
whsre  L  Is  tl»  bo-iftliury  layer  thlc'roiass  a-vl  R  Is  the  surface 
radius  of  curvature.   A  discussion  of  irregular  surface  bumps 
sh^ws  that  such  imperfections  may  be  the  source  of  significantly 
large  dlpole  sound.  (Authsr) 
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Spice  Scle^ses  Lab.,  Geoeral  Electric  Co.,  Philadelphia, 

Pa. 

THE  EQJATiONS  OF  MOTION  IN  A  SPJLTiCOMPONENT 

CHS  MIC  ALLY  RE  ACTING  G  \3. 

Technical  Information  Series. 

by  Slnclalre  M.  Scala.  20  D-x  57,  38p  R33SD305 

Contract  Ax'04  545  24, 

Ua^laflslfled  report 

Ai^rophysi&s  Oiieratloa  Research  Memorandum  No.  5,  for- 
merly A^rophysics  Technical  Memorandum  No.  36. 

Dsscriptors:   (*Fluld  ms^hanics.  Fluid  flow),  ('Boundary 
layer,  Eq'iatlons),  Gases,  Caemical  reactloofl,  Mciioi. 

T'-io  gejiiral  e^fu'loas  of  mr/ioa  for  a  aivltlo>5mponent 
chemically  reacting  flow  system  are  Introduced.   Toe  con- 
cept of  influscld  flow  is  presented  aid  the  fundamental  bound- 
ary layer  equations  appropriate  for  the  analysis  of  ths  Inter- 
action botwvijn  \  •lo*r;ag  mii'tlcojapoaaat  cVtemically  rea^Unj; 
gas  and  a  s  jrface  are  forouilated  for  a  typical  cosrdlnate  sys- 
tem. (Author) 


AD-600  498  Div.  9,  1 

OTS  Price  $2.75 

Lockheed-California  Co.,  Burbank,  Calif. 

WIND-TUNNEL  INVESTIGATION  OF  SINGLE  AND  TANDEM 

LOW-ASPECT-RATIO  WINGS  IN  GROUND  EFFECT. 

by  WilUam  D.  Hinshaw  and  William  E.  Sickles.  Mar  64, 

123p  Lockl6906  Contract  DA44  177AMC882T,  Task  1D021701A04803 

TRECOM  TR  63  63 

Unclassified  report 


Dasorlptors:  (^Wloga,  Aero4yiuiBlc  oharaotarlBtlofl),  (*WlBd 
tunnels.  Model  tests),  (*Ground  effect.  Wings),  Aero^jrBsmio 
oonflguratlODS,  Graphics,  E<|uatloiis,  Data. 

The  effects  of  end-plate  and  ««i«h«y  changes  on  the  aero- 
dynamic charaoterlstlos  of  five  basic  wings  in  ground  effect 
were  investigated  by  the  image  technique,  and  ths  effect  of 
gi4>-ehord  and  aspect  ratio  was  investigated  on  tandam-wl^ 
combinations  over  a  ground  board.   For  a  given  end-plate 
structural  clearance  height,  the  addition  of  end  plates  shows 
aa  Increase  in  LA)  for  AR-lt  however,  better  LA>  is  obtained 
with  end  plates  off  for  AR-4.   For  a  given  wing  trailing  edge  s 
structural  clearance  height,  end  plates  show  consldarable  Im- 
provement in  LA>.  Improved  L/D  is  also  noted  for  (a)  small 
down  fl^>  deflection,  (b)  contoured  end  plates,  (o)  wedge-bottom 
end  plates,  (d)  thin  wing,  and  (e)  high  aspect  ratio.   Static  sta- 
faUl^  improves  as  the  ground  is  approached  and  is  particularly 
evident  for  the  tandem-wing  combinations.  Limited  data  were 
obtained  in  roll  and  yaw.   (Author) 


AI>-«00  499 
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Frost  Engineering  Development  Corp.,  Denver,  Colo. 
VISCOUS  MIXING  OF  TWO-DIMENSIONAL  JETS  WITH 
PARTICULAR  REFERENCE  TO  JETS  IN  GROUND  PROXDHTY. 
by  WilUam  E.  Sickles.  Apr  «4,  lllp  Frostl97  4 
Contraot  DA44  177AMC71T,  Task  lD0ai701A04814 
TRECOM  TR64  11 
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Unclassified 


Descriptors:  (*Jet  mixing  flow.  Two-dimensional  flow). 
Fluid  dynamic  properties,  Nossle  gas  flow.  Ground  effect. 
Vortices,  Viscosity,  Equations,  Graphics. 

Existing  Jet  mixing  theory  is  reviewed  and  compared  with 
available  experimental  results.   Simple  miiring  equations  are 
developed  and  used  to  determine  the  total  pressure  variatiOB 
in  a  two-dimensional  jet  and  the  effect  of  a  static  pressure 
change  on  momentum  flux.  The  effects  of  free-air  entrainment 
are  studied  and  potential  flow  solutions  given  for  three  particu- 
lar cases.   A  method  of  calculating  the  lift  loss  due  to  vortices 
arising  from  viscous  mixing  is  derived  and  gives  good  agree- 
ment with  experiment.  The  effect  of  Jet  miTing  on  cushion 
pressure  is  investigated,  using  two  approaches.   The  '"'»<''g 
equations  are  used  to  estimate  total  head  loss  in  a  recirculating 
Jet  and  found  to  agree  with  experiment.   The  report  concludes 
with  some  e3q>erimental  observations  of  the  static  pressure 
distribution  near  a  complex  two-dimensional  noEsle.  (Auttaor) 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command,  Wrl^it- 

Patterson  AFB.  Ohio. 

A  CRUCIFORM  WING  OF  FDUTB  SPAN  IN  A  COMPRBS8IBLB 

FLOW. 

by  B.  L  Frldlender.  13  Apr  64,  9p 

FTD  TT64  127,  TT  64-11724 

Unclassified  report 

Unedited  rough  draft  trans,  of  Akademlya  Nauk  SSSR.   Dok- 
lady,  1963,  v.  161,  no.  6,  p.  1299-1302. 

Descriptors:  (*Cruciform  wings.  Compressible  flow),  (*Con>- 
pressible  flow.  Cruciform  wings).  Supersonic  flow.  Aerody- 
namic characteristics.  Equations,  Mathematical  analysis, 
USSR. 

The  aerodynamic  characteristics  of  a  thin,  cruciform  wing 
consisting  of  four  consoles  ot  arbitrary  geometric  form  are 
mathematical  analysed. 
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Itorvlga  Teeh.  Dtv.,  Air  roros  ^ystsms  C««i3iaad, 

Wrigl^Patlsrsoa  ATB,  Ohio 

AP?BOXIMATION  METBOO  OP  JOMPUTtKa  THE 

THIISC-DUIK>l8ZONAL  LAJUNAA  BOVMQ. 

by  V.  8.  AvdttOTSktl.   IT  Mar  M,  Up 

no  TT«$11M;TT  M  UTlf 


ASYLAYlta. 
I  PioUsslflsd 


islfUd  report 


Trias,  of  Akadsmlya  Nauk  SSSR.  Otdeleaie  Tekhnicheskii 
Nsak.  Isvwttyat  MeMisiilka  1  Mashiiustraeaie.  1><}2,  no.  $, 
Pi.  U-l«. 

OeMrtptors:  (*Lamlaar  boondAry  laysr^  M>unerloal  analysis), 
(*Thrs»-<Mmwtstonal  flow,  Ijiminar  boundary  layer).  Boundary 
laysr.  Fluid  ilow.  Fluid  dlynamlo  propertlM,  Bquatiotis,  USSR. 

b  tks  system  at  eorTlllnear  ortliosoaal  oobrdtaatss  ooonootod 
with  ths  Unos  of  flonr  of  an  Ideal  fluid  oa  ui*  surtaae  of  a  bod^, 
sad  disregardlag  ths  seoondiry  ourrsnts,  p,aMthod  is  used 
•aslogaus  to  the  method  of  oon^utlax  ths  txlslmetrloal  bound- 
ary Isyar.  There  are  proposed  approximattoa  expressioss  tor 
ths  oorreotloa  factor  ooooUlatiag  tormvU$  o^itaiasd  with  ths 
rasiilts  of  the  aumerloal  oomytitatiOBS  of  tim  equstlOBS  at  ths 
three-dimeBsioBal  bouadary  layer  as  ths  Uass  of  flow 
(Anihor) 
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OTS  Prloe  I1.TS 


Polytsohsrlo  last,  of  BrooUya.  M.  T. 
AgTMPTOnC  FLOW  PATTBBM  OF  A 
ty  Roberto  VagUo-Lsurla.  Mar  M,  tip 
Qraat  AF  AFOeRSS  400 
AF08R  C4  0ftS8 


HtPIBSOMlC  BODY. 
|>tBAL806 


Uaelasslflad  report 


Dssortptors:  (^Syparsooio  flow.  Blunt  bodlss),  (*Blvat 
bodlas,  HypsrtHolo  flew),  gyperscalo  ( 
Mathsmaiioal  aaalysls. 


I  ohsraetsrlstloa. 


A  thsorsttoal  investigatlOB  of  ths  stas4y,  oontlBuum,  Invlsold 
flowpattam  at  large  iMstanoas  dowasCraan  of  flalts  hyparsoalo 
bodlas  is  prsssotsd.  Spsdfloally,  btuot  aosed  platss  and 
qrUadsrs  riprsseatatlva  of  aotual  taodlas  sad  associstad  wakss 
are  ooasldarad.  Asynptotto  sohitioas  ari  otitiliiad  tor  paxf aot 
gas  fkfws  at  laOatto  Maoh  oumbar.  B  is  •bowa  thstt  (a)  ths 
flowB  la  qiiastloa  are  aot  aslf  iiissai  ilug  (Biilisiiiiilsl)i  04 
aaynptotlo  dssorlptloa  thsraof  oaa  be  obtaiasd  ty  ths  method  of 
■atehad  eipanalnaa  la  oooJuaotieB  with  stsadard  matohlBg 
prlaolplssi  (o)  the  asya^lotlo  bahcrlor  «t  ths  bow  shook  is  de- 
serlbad  tgr  ths  Isw  T^a  sub  oz(m)  1-m  sub  1  x  (N  sub  U...  with 
ths  aipoaant  mpS/(>Mn),  la  aooord  with  Hm  blast  wave  analogy, 
sad  ths  espoaeat  N  sub  l^-mCl'HSt)  (gamma^l)/gamma,  gamma 
batag  the  isentroplo  sipoaiat  of  ths  gas.  'CoasldaratlOBS  ar« 
quslttstlvaly  axteadad  to  the  inalyBls  of  fl«ws  at  large  but  flalts 
Maoh  Bumbars;  tt  is  ladloatad  that  a  gaaMal  feature  thereof  la 
ths  appearance  of  seoondary  tralllag  shoQks  toir  both  two- 
dlmaiislonal  and  axisymmetrio  oooffguratloas.  (Author) 
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B^;lBS8rli«  Projeots  Lahu,  Mass.  laat.  at  fbku^  Camhrldge. 
VOID  FRACTION  MBASUBKMBNT. 
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1 1  Uacloalflad  report 

Descriptors:  (*Fluld  flow,  Measuremao^,  (*Measurlag 
derloes  (Blsotrloal  and  Blsotronlo),  («RsillatlOD  messuremsai 
syatsau).  Mixtures,  Oasee,  Liquids,  Photoos,  RadloaatlTe 
laotopee.  Nuclear  industrial  applications.  Reviews. 


FLUID  MECHANICS  -  Division  d 


One  hundred  aad  thlrty-nlns  rsfereaoae  oa  Tarlous  methods 
of  reU  tneUem  and  fllm  Mrfdmses  ateasaremaat  were  reviewed 
aad  ladaaed  Iqr  subfeot.  Slaoe  ths  radtoaottTe  partlole  sttsana^ 
tlOB  lT«»«''«ir***  «*'•  ths  most  frequeatly  employed  method  for 
measurlag  toM  traotlaa,  thssa  tenhwliinss  were  stadledlade> 
talL  The  ooaolosloB  of  this  dstallsd  study  is  Otat  aooorate 
msssiiremaats  of  void  fkvotkm  are  toasible  whsa  sm^  (Hame 
ter,  low  aad  moao  saergstic  pfaotoa  beams  are  employed. 
Suoh  reqolrsmsats  gaawaUy  wlU  oowlude  the  uae  of  radlalao- 
tope  gaauu  ray  aouroes  but  wlU  aot  eaolode  radlotaotopo 
betSF^ay  aouroea.  Maoh  of  the  publlahsd  void  traotlaa  data 
using  radloaotlTe  isotops  souroee  is  la  error  by  *  10%  or 
(Author) 
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OTS  Prloe  90.7S 


BrowB  UalT.,  Prorldsaoe,  R.  L  DIt.  of  AppUed  ] 

OH  THB  DIFLUBNCB  OF  COlBOIiS  FOSCS8  ON  (HI8BT  OF 

THBRMAL  CONVBCTION. 

Teohaloal  rept.  ba,  54 

by  P.  P.  miler  aad  F.  E.  BUsbopp.  May  84,  Up 

Coatraot  NoarSea  07|  Prol.  NROea  179| 

Uaolasalfled  report 

Deeoriptorsi  (*CorloIis  sfteot,  Coaveotloa),  Liquids, 
Vlsooslty,  Thermodymanlos,  FMd  meohaalos,  Bouadaiy 
Tatuo  problsms,  gquattoas,  Mstbsmatloal  aaalyBls. 

Ths  affeot  of  Coriolia  toroee  oa  the  onset  of  thermal  oonveo- 
tioa  la  a  shallow  layer  of  vlsoous  liquid  U  studied  in  the  Umlt 
of  rapid  rotatloo  of  the  layer.  The  oasee  of  both  free  aad  rigid 
bouadarlas  are  oonsldered.  (AuOnr) 
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DlT.  9 


Browa  UalT.,  ProrUaaee.  R.  L  DIt.  of  AppUed  Mathematics. 

Oil  TBI  8TBUCTURB  OF  WAKBS  AND  WAVBS.  I . 

DBVBLOPMBMT  OF  DOTIAL  0ISTURBANCB8  Df  A 

NAVIXRp4T0KB8  FLUID. 

Teohaloal  repC  ao.  86 

by  Lawreaoe  Strorloh.  Apr  64,  3Ip 

Coatraot  Moar561  07.  Pro).  NR06a  179 

Uaolasslfled  report 

Desorlptorst  (*SouBd  wavee.  Partial  dlflsreatlal  eqnatloas), 
(*Partlal  dlftereatlal  etpiattoos.  Fluid  meohaaloe),  Wcree, 
Wake,  Bqustloas,  Motloo,  Unsar  systems,  Vlsooslty,  Oas  flow. 

The  edutloa  to  the  initial  Talne  problem  tor  ths  Uassrlsed 
MaTler-Stokes  eqiisttoas  Is  deeorlbed.  For  tlmee  large  oom- 
pared  with  ths  time  hstweaa  moleoular  oollletoas  la  the  gas  aad 
eovUolt  form  of  the  asymptodo  sobttlaa  Is  glTsa.  As-aooase- 
qiisaos  It  Is  showa  ttut  Inrlsold  thsory  oaly  appears  as  a  aoo- 
uattorm  Umlti  that  tor  very  loag  tlmss  dlsslpatloa  domlaatae 
Oesolalloa.  For  tlaaes  largs  oompared  with  the  time  aseee- 
sary  tor  a  sound  ware  to  traverse  ths  eidaot  of  ths  laltial 
dlsturbaaoe  aa  extremely  elmple  asynvtotlo  ■«i«'tlAn  is 
obtslsed.  This  dspoads  oa  ooly  the  groes  properties  of  tts 
lattlal  dlsturbsaoe.  Aa  argumeat  is  glTsa  whloh  shows  that 
oaly  tha  leadlag  term  la  Oie  NaTler-strokee  asymptutto  < 
1  is  aoourate.   (Author) 
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Lookheed  MisoUea  and  Spaoe  Co.  SuwyTale,  Calif.         *) 

DnnSCID,  MONADIABATIC  FLOW  ABOUT  BLUNT  BODIX8. 

Teohaloal  rept. 

ty  K.  H.  Wilson  and  H.  ■«-m..m,  Jaa  64,  64b 

LMSC6-90-64-1 


Uaolssalflad  report 
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Division  9  -  FLUID  MECHANICS 


Deaorlpton:  (*A0ro4yiiaBUo  hinttm,  Bluat  bodUs),  (*A^ 
moqihar*  eatxy,  Aaro^yBamlo  hiwtlng),  Oaa  flow,  Tbamal 
ndUtton.  Shook  warM. 

Tba  problem  oonslderad  Is  that  of  dotarmlnlag  the  InriMiid, 
nonadlalMtlc  flow  field  which  reeults  when  energy  loss  by  r*- 
distton  becomes  significant.  The  approach  taken  is  to  Inoloda 
the  radiation  term  In  the  energy  equation  aod  solve  the  result- 
ing conserratlcm  equations  for  the  flow  past  a  bbmt  body.  Tho 
direct  Uunt^body  problem  Is  solved  using  an  Integral  method 
at  solution.  The  flow  field  is  determined  in  an  tterattve  nuumer 
in  which  the  shook  shape  from  the  previous  IteratlaB  is  used  in 
the  current  iteration.  Hence,  In  the  final  analysis,  no  a  priori 
information  about  the  shock  sh^^ie  is  i^equlred.  Results  have 
been  obtained  for  the  flow  about  a  ^here  and  a  bemisphere- 
Oone  under  oonditlonB  where  large  energy  loss  from  ttie  shook 
layer  occurs.   The  nonadiabatlc  nature  of  such  a  flow  was 
found  to  signifloantly  reduce  the  shock  layer  thickness  about 
the  body  and  alter  the  enthalpy  prcOles  within  the  shock  layer. 
As  eoqtected,  the  radiative  heating  Is  reduced  considerably 
from  the  adlabatic  value  for  oases  where  large  oonadiabatic 
affects  are  present.    , 


The  results  of  a  study  to  determine  ai«lneerli«  methods  tor 
finding  laminar  oooveotlve  heat  traaafer  on  sharp  awl  blunt 

<W>_^    .*    .__I-.    -^    -At. 1 LJ ..... 
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Div.  9 


Space  Soienoes  Lab.,  General  Electric  Co.,  Pfalladelpfaia,  Pa. 

A  DISCUSSION  OF  NESS'S  ANALYSIS  FOR  A  TURBULENT 

BOUNDARY  LAYER  WITH  MASS  ADDITION. 

Technical  Information  series, 

bgr  G.  K.  Walker  and  B.  A.  Schumann.  1961,  37p  R61SD49 

Cootraot  AP04  647  715 

Unclassified  report 

Descriptors:  (•Turbulent  boundary  layer.  Numerical  analjf 
sis),  ('Fluid  mechanics.  Transport  properties),  ('Air,  In- 
jection), Heat  transfer.  Boundary  layer.  Thickness,  Jet  mixing 
flow,  Ijimjnar  flow.  Gas  flow,  ProgramLming  (Computers), 
Digital  computers.  Friction. 

The  governing  eqoatlans  of  Ness's  analysis  of  the  turbulent 
houadary  layer  with  air  injection  have  been  solved  by  means  of 
a  digital  computer.  The  results  of  the  calculations  are  pre- 
sented for  various  free-stream  and  local  conditions.  The  re- 
sults of  Ness's  analysis  for  air  injection  are  compared  with 
experimental  data,  and  agreement  is  seen  to  be  poor.   A  com- 
parlsoB  of  Ness's  theory  with  Inoompresalble  velocity  profile 
dsta  provides  a  possible  explanation  for  the  disor^ancy.   A 
oonqMurlson  of  Ness's  analysis  for  helium  injection  and  experi- 
mental data  shows  good  agreement  fbr  sero  to  nuxlerate  injec- 
tion rates,  and  poor  agreement  for  hl^  injection  rates.  There- 
fore, it  is  oAchided  that  for  the  general  case  of  a  turbulent 
bouDdary  la^r  with  mass  addition,  extreme  caution  should  be 
employed  when  applying  Ness's  analysis. 


*• 
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^Moe  Soienoes  Lab.,  General  Eleotric  Co.,  Phlladetehla.  Pa. 
EFFECT  OF  ANGLE  ATTACK  ON  LAMINAR  CONVECTIVE 
HEAT  TRANSFER  ON  SHARP  AND  BLUNT  CONES. 
Teotwtnal  Information  series, 

br  A.  E.  Heins  and  T.  4.  Estes.  26  Apr  61,   33p  R61SD70 
Contract  AF33  600  41827 

Unclassified  report 

Deeorlplois:  (*ABrodynamle  heatli^  Ai^^le  of  attax^, 
(•Angle  d  attack.  Aerodynamic  heatli^,  (•Heat  transfer, 
0«»M*rlo  forms),  (•Bhait  bodies.  Heat  transfer).  Fluid 
medtanlos.  Thermodynamics,  Carrtfatlon  teelalqnee. 
Theory,  Experimental  data. 


.  oonee  at  angle  of  attaok.are  praeanleil.  ExperlnieBtal  data  at 
Maoh  numbers  iq>  to  17  and  angles  tt  attaok  up  to  30  degreea 
are  used  to  find  a  oorrelating  parameter.  The  oorrelatloa  is 

<4>reeen|ed  as  a  ratio  of  heat  flux  at  ai^[le  of  attaok  to  heat  flux 
at  sero-angle  of  attaok  as  a  ftaotlan  (tf  a  parameter  based  on 
kwal  flow  properties  aod  body  geometry.  CurvM  are  laobided 
that  permit  quantities  used  in  the  oomdatiaa  to  be  easily  de- 
termined. Also,  theoretical  methods  for  obtalali^  laminar 
oonveeUve  heat  transfer  at  an^  cf  attaok  are  reviewed  and 
compared  with  experlmeatal  data.  (Author) 
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^Moe  Sciences  I^ab..  General  Eleotric  Co.,  Philadelphia,  Pa. 

INVISCID  FLOW  FIELD  IN  THE  WAKE  OF  HYPEBSONIC 

BODIES. 

by  K.  S.  Wan.   Aug  61,  47p  RSIEDOW 

Contract  AF04  647  M9 

UaeUaatfUd  repoit 

Descr4>tors:   (•Hypersonio  flight.  Fluid  flow),  ('Fluid 
flow,  Hypersonio  flight,  BalUstios,  Spheres,  Hypersonio 
flow.  Make,  Aerodynamic  oharaoterlstlos,  Msthcsnatloal 
analysis. 

The  results  of  the  oaloulatloas  of  the  Invlsold  flow  field  be- 
hind sphere  cones  in  hypersonic  fll|^  are  preewilMl.   The  flow 
is  treated  as  a  real  gas  in  equilibrium  in  thaee  oaloulattons. 
Theae  results  show  that  the  lei«th  U  the  near  wake  't^^wwi. 
strongly  on  the  main  bo^y  geometry  as  expected.  The  pressure 
decay  history  along  the  sfterbody  suxfaoe  is  essentially  lade- 
pendent  cf  the  afte-body  abmf  assumed  for  a  given  main  body. 
However,  the  velocity,  the  density,  the  temperature  sad  the 
electron  density  are  affected  by  the  assumed  expansion  aagle  at 
the  afterbody.  Radially,  ths  distributtons  of  the  flow  oharaolar- 
istics  are  similar  at  a  location  sufficiently  far  from  the  base  ct 
the  noaln  body  for  afterbodies  with  the  same  ««p«i««f«n  ai«le, 
but  different  cylindrical  diameters.   Furthermore,  the  shape 
of  the  aft  portion  of  the  bow  shook  is  t«Mifprnilffnt  of  the  after- 
body shapes  assumed  for  a  given  main  body  under  given  fUaht 
conditions.   (Author)  ^^ 

AD-600  632  Div.  9 

OTS  Price  $9.60 

Space  Technology  Labs.,  Inc.,  Los  Angeles,  Csllf. 
TURBULENT  DIFFUSION  IN  THE  WAKE  OF  A  BLUNT- 
NOSED  BODY  AT  HYPERSONK  SPEEDS. 
Aerodynamics  Dept.  rept. 

by  Lester  Lees  and  Leslie  Hromas.Jul  61,  116p  STL6110 
00O4MU0O0,  STL  ADR50 
Contract  AF04  649'  1 

Unolaasifled  report- 

Descriptors:  (*Hypersonic  flight,  Bluat  bodlee), 
(•Aerodynamic  characteristics,  Bluat  bodlee).  Turbulence, 
DlflUsion,  Wake.  Thermodynamios,  Plasma  physics. 
Equations,  Ballisttcs. 

The  structure  of  the  wake  behind  a  blunt-nosed  body  at 
tgrpersonlc  speeds  Is  described,  and  simplified  representationa 
of  the  outer  and  inner  wakes  are  introduced.   The  boundary 
between  these  two  regions  Is  supposed  to  be  «  sharp  front, 
and  the  growth  of  the  inner  wake  depends  only  on  the  gradient 
and  value  of  the  enthalpy  at  this  front.   Two  limiting  cases  of 
the  behavior  of  the  turbulent  diftUslvity  are  stadled:   (1) 
locally  similar  turbulence.  In  which  the  flow  at  each  staUoa 
behaves  like  a  slice  of  a  low  speed  self-similsr  turbnleat 
wake,  so  that  the  dlfAisivlty  is  proportional  to  the  looal 
mnmfmtiim  defect  or  drag  orattalned  in  the  Inner  wake;   (2) 
frozen  difftislvity.  In  which  the  turladent  difAisivity  depends 
only  on  the  initial  value  of  the  dng  coefficient  lor  Oie  inner 
wake  at  tike  neck.   Specific  examples  of  tlte  growth  of  the 
turbulent  Inner  wake  are  calculated  for  oomparlson  with 
measurements  made  in  ballistic  raises.   A  Qrpioal  reentry 


(^ 


•nnple  is  also  oompoted  at  M  -  22  and  at  altitude  of 
100,000  feet.  In  order  to  illustrste  the  behavior  of  the  enthslpy 
distribution,  and  the  behavior  of  the  prafilJw  of  electron  density 
la  the  wake  in  the  two  Hi««««g  cases  of  tb^rmodynamio 
•Vlllbrlum  and  pure  dlfltisioa  (aero  reooit4)ination). 

AD-«00  6<3  DlT.   9 

OTS  Pzloe  $0.75 

BapohUo  Aviation  Corp.,  Farmlngdale,  N.  i. 

RESEARCH  INVESTIGATION  OF  HYDRAULIC  PULSATION 

CONCEPTS. 

^laiterly  progress  rapt.  ao.  6,  1  Mar-Sl  Hay  64 

by  F.  H.  PoUard.   31  May  64,  2Sp  RAC93I  5,  RD  TR64  812 

CoBtraot  AF33  657  10622,  ProJ.  8128,  Task  812807 

Vnolassifled  report 

Deaoriptors:  (*HydrauUo  systems,  SlmulMtiaa),  Hy^ 
draullo  models.  Fluid  dyaaoilo  propertie*,  Analog 
oomputers.  Diaphragms  (Meohuioal),  Vslrtes. 

The  Amdamental  objeottve  of  this  program  is  to  establish 
the  technical  feasibility  of  tite  transmission  of  hydrsulio 
power  through  the  use  of  pulsatile  flow  and/or  piia^M^g 
prasaare  oonoepts.  b  this  reporting  period,  the  final  portion 
of  the  component  design  program  is  preae»tod.  A  method  is 
ahowa  for  fluid  volume  control  slpialUiVt  using  a  diaphragm- 
type  traaaformer.  A  dlaphragm-foUowlng  senaor  la  used  ao 
Oiat  BO  piqralcal  oonneotlon  to  the  diaphn«ta  U  aeoeasary. 
to  tiie  area  of  analytioal  studies,  a  oonvaiison  has  been  m«rv> 
of  tfaa  affects  of  a  reciprocating  cylinder-type  souroe  of 
polsatlag  snezgy  versus  the  conversion  of  contlmious  flow 
to  pBlasMng  flow  by  mesns  of  an  alternator  valve.  Alao 
Btiadiad  were  the  effects  of  system  oomponeiits  on  tba 
dyosBilo  reapooae  of  tiie  system.   An  anakv  computer  set- 
^f  baa  been  completed)  data  is  beli^  taken  p  wup^mami 
■id  oonftrm  the  data  obtained  fran  tibe  mlataturlzed  polsatiiv 
qrMsBU  A  study  of  the  usability  of  a  wave  lorm  of  pressure 
pnlsation  indicated  that  it  would  be  unmttaMf  for  power 
traaamlssion.   (Author)  / 


AD-«00  66T 
OTS  Prioe  $1.60 


Div.  9,  ao 


SolsaoeeLab.,  General  Eleotrlo  Co.,  Philadelphia,  Pa. 

SHOCK  TUNNEL  EXPERIMENTAL  TECHNIQUES  FOR 

FORCE  AND  MOMENT  AND  SURFACE  FLOW  DIRECTION 

MEASUREMENTS. 

Iqr  W.  R.  Warren,  E.  M.  Kaagi,  and  R.  E.  CUfsr.  Oot  60, 

lip  OE  Aerodynamics  TMllO  1 

Contraot  AF04  647  269,  I 

WBolaaslfled  report 

Daacrlptors;  (•Shook  tabes.  Teat  method^,  (•Test 
taoUmaa.  Sbook  tobea).  Model  teats.  FoMe  (Meohsnios). 
Aerodynsmlo  oharaoterlstlos,  Messurement. 


Two  relattvety  new  measaramaat  twnhnlqiies  have  been 
lauad  to  be  uaaftil  in  shook  toanal  expertafiental  studlee. 
These  tenhnlqiiea  aa  they  have  been  employed  In  tbe  General 
■laotite  MSVD  ahook  tunnel  are  described.   A  Ugfat-welght 
(oast  laofoam,  generally  from  1  to  5  grams  In  welgiit)  model 
la  BQSpcnded  in  the  shook  tunnel  teat  seotl<in  on  thin  (.5  -  1.5 
mUa)  nylon  strands.  The  strsada  Ineak  all  ttie  h^"««»«g  of 
the  teat  flow,  and  the  modd  fUea  freely  ualfer  the  influence 
of  the  asxodjnuunlo  ioioea  It  experiences.  The  second  shock 
tmaai  experimental  teiAalqae  Involves  the  generation  of  oU 
atiaak  patterns  on  the  sorfaoe  of  bodlea  siibjeoted  to  the  test 
flow;  Soob  data  are  uaefkil  in  heat  transfer  studies  and  in 
developing  an  understandii^  of  complex  three  dimensional 
flows. 


AD-600  692  Dlv. 

OnrS  Price  $U00 


BAUD  Corp.,  SaaU  Monioa.  Calll 

DECBLBRATKW  AND  MASS  CHANGE  OF  AN  ABLATINO 

BOOT  DURING  mGH-VELOCITY  MOTION  IN  THE 

ATII08PHERB. 

bgr  Call  Oexlay.  ir.  Apr  64,  38p,  P3900 


FLUID  MECHANICS  -  Division  9 


Deaoriptors:  (•Deceleration,  Ablation),  (•Ablation, 
Deceleration),  (•Velocity,  Motkn),  Fluid  flow.  Heat  transfer. 
Thermodynamics.  Drag,  Atmoqihere  entry.  Heat  transfta' 
coetfioients,  Hypersonio  fll^it,  Hyperaonic  flow,  Siq>er- 
aerodynamlos.  Spheres,  Trsnqiort  properties,  Aerodynamle 
heating. 

The  factors  affecting  the  dynamics  and  mass  loss  of  sM  sting 
bodies  during  hlj^-'velootty  motion  were  examined.  The 
classic  meteor  case,  where  the  flow  is  assumed  to  be  of  tite 
free-moleoule  type  with  constant  beat-transfer  and  drag  co- 
effldents,  was  reviewed  and  presented  In  tenns  of  general 
dimensionless  parameters  v^ch  allow  application  to  cases 
other  then  that  of  meteor  atmo^iherlo  entry.   An  analytic 
solution  is  obtained  for  the  speoiflo  variation  of  the  heat- 
transfer  ooeffioient  correspcniding  to  a  sphere  witii  laminar 
oonvective  heating  in  hypersonic  fU^t  at  a  constant  altitude. 
The  Increase  of  test-transfer  coefficient  due  to  decreasing 
body  size  (tins  effectively  Inoreaslng  tte  efficiency)  can  result 
in  a  oonqilete  loss  of  mass  during  tte  deod»»tio^am6ess. 
For  both  oases,  tte  velooity  variation  diMig^e  in9>r  pari 
of  tte  mass  loss  differs  only  sllghfly  from  tiist  for  a  body  with 
an  unnhanglng  balllstto  coefficient.  Thjyjpprnxlmstlon  is  used 
to  formulate  tte  analytic  solution  of  a  esse  which  corresponds 
to  tiie  laminar  oonvective  teatlng  of  a:4g>ers  In  bypersonic 
re-entry  -  l.e.,  a  large  slow  meteor  cn^ball.  Doe  to  tte 
dominant  effect  of  tte  decrease  In  heat-Sansfer  ooeffioient 
with  Increasing  fluid  density,  tte  rate  ofl&sss  lossrts  reduced 
and  tte  final  maaa  is  appreciable  compared  to  tte  Inttlal  mass. 


AD-600  763  Div.   9,  15 

OTS  Price  $2.00 

bistitut  fur  Struktur  der  Materie.  Marburg  (West  Germany). 
METHODS  TO  SOLVE  THE  EQUATIONS  FOR  FLUCTUATION 
PHENOMENA  IN  LOW  DENSITY  GAS. 
Final  technical  rept.,  1  May  63-29  Feb  64 
by  Ckmtter  Ludwig.   29  Feb  64,   74p 
Contract  DA91  591EUC2918 

Unclassified  report 

Deaoriptors:  (•Gases.  OsclllaUon),  (♦Fluid  mechanics. 
Gases),  Statistical  functions.  Moments,  Relaxation  time. 
Partial  differential  equatioDS.  Iterative  metteds.  Integral 


llnolasslfled  report 


67 


AD-«00  809  Dlv.  9,  30 

OTS  Price  $0.50 

Forei^  Teoh.  Dlv.,  Air  Foroe  Systems  Commsnd.  Wrlrt^- 
Pstteraon  AFB,  Ohio.  ^^ 

THE  LOCAL  METHOD  FOR  DIRECT  MEASUREMENT  OF 
THE  BOUNDARY-LAYER  VELOCITY  PROFILE  OF  A 
NONUNIFORMLY  HEATED  FLAT  PLATE, 
by  Z.  F.  Slexenko.  27  Apr  64,  Ite 
FTD  TT68  1053,  TT  64  11662 

Unclassified  report 

Unedited  rough  draft  trans,  of  buheneiBo-Flzloteskil 
Zhunial  (USSR)  1963,  v.  6,  no.  10,  p.  47-62. 

Descriptors:  (•Boundary  layer.  Flat  plate  models), 
(•Measuring  devloes  (Electrical  and  Eleotroolol,  Design). 
Equatloos,  Gas  flow.  Velocity,  Curved  profUes,  Mea^ement. 
Fluid  meohsnios,  USSR.  ' 

to  this  aitlOle  are  examined  tiie  tbeoietioal  principles  of  a 
meaMiring  method,  an  equation  tor  sensitivity  of  tte 
measuring  device,  a  method  of  oaloulatlng  velocity  from  a 
nomogramm,  tiie  ftmdamentals  of  a  looal  method  for  dlzeot 
measuring  of  a  velooity  profHe,  and  tte  prinolplas  of 
operatlag  tiie  experlmeatal  devioe.  (Autboi) 


Division  9  -  FLUID  MECHANICS 


AD-400  817  DtT.   9.  M 

OTS  Price  $0.50 

Fo)r«ign  Tech.  Div..  Air  Force  ^jratema  Command,  Wrlgfat- 
PatteraoD  AFB,  Ohio. 

A  MSTHOD  OF  LIQUID  JET  BLOWOUT  UNDER  HIGH 
PRESSURE-  * 

by  A.  A.  Semerchui  utd  M.  A.  PloteikDT.24  Apr  64.  1^ 
FTD  TT64  262,  TT  64  11672 

UncliMlfled  report 

Unedited  roa|^  draft  trans,  of  iii«»«*ii*  wmw  vt  wtnh»mhri  t 
Ztaumal  (USSR)  1963,  t.  6,  no.  8.  p.  82-87. 

Deacriptora:  (*Liquid  Jets.  High  pressure  research),  (*Hlgfa 
pressure  research.  Ll(|jld  Jets),  Hydraulic  pressure  pumps. 
Pneumatic  systems.  Nosxles,  Fluid  flow.  Design.  Operation. 
USSR. 

A  hydropneomatic  apparatus  which  has  a  XUfJid  Jet  blowout  at 
a  iwlocity  of  2000  nvsec  and  higher  Is  described  below.  Ex- 
perimental data  on  measuring  the  Telocity  of  turbine  oil  19  to 
1860  m/aec  is  submitted.  (Author) 

Ar>-«00  832  DlT.  9.  18 

OTS  Pripe  10.78 

RAND  Coip.,  SanU  Mooloa.  Calif. 

AN  APPLICATION  OF  SINGULAR  INTEGRAL-EQUATION 

THEORY  TO  A  LINEARIZED  PROBLEM  IN  COUBTTE  FLOW, 

by  A.  Leonard  and  T.  W.  liullikln.  May  64,  27p 

RM4027PR 

Contract  AF49  638  700 

Unclassified  report 

Descilptors;  (^cuette  flow.  Two-dtmenslonal  flow),  (•ta- 
tagral  vfuOoaB,  Theory),  Fluid  flow.  Transport  properties. 
Geometry,  Mathematical  models.  Series,  Fonctiaas,  Flat 
plate  modela. 

This  p^Mr  treats  a  linearised  problem  in  Couette  flow  which 
was  derlTed  from  a  simple  version  of  the  Krook  statistloal 
wMwUi  lor  Intennolecular  collisions.  The  problem  was  re- 
duced to  the  solving  of  Fredbolm  equations  which  are  shown  to    . 
oomerge  rapidly  for  all  values  of  the  Knodsen  number.  The 
metteds  are  based  on  "tiigniMT  Integral-equations  and  were 
first  developed  in  neutron  and  radiative  transport  theory. 
Cazdviani.  in  applying  Case's  metiiod  to  the  slip  flow  problem, 
has  al¥0  stadied  singular  equations  dual  to  those  of  this  paper. 
(AHUiDr) 


AD-600  839 
OTS  Price  $3.60 


Dlv.  9,  26 


Aooostlos  Researdi  Lab.,  Harvard  Univ.,  Cambirdge,  Mass. 

THRESHOLDS  OF  ACOUSTIC  CAVITATION. 

Technical  memo.  no.  67 

fay  James  E.  Barger.   Apr  64,  20^ 

Contract  Nou-1866  24.  Proj.  NR384  903 

Unolasslfled  report 

Descriptors;    (*Cavitsttaa  noise,  Acoostic  properties), 
Maoleatloa,  Resonators,  Aocostic  transdncers.  Hydrophones. 

Ccvitstlan  thresholds  in  water  were  measured  as  a  ftmction 
of  frvquBBoy,  dissolved  gas,  ambient  pressure,  and  suspended 
partlole  else.  The  apparatus  used  comprises  a  two-liter 
votame  of  water  ancloseri  by  a  spherical  ^ass  shell  driven  at 
It*  radially  symmetric  resonanoe  frequencies  by  eight 
noltlresonant  plesonleotrlo  tranadooers.   Large  acoustic         ^ 
pressures  csn  be  prodnoed.  ranging  from  10  bars  at  27  kc/s  to 
200  bars  at  1.16  Mc/s.  The  threshold  data  can  be  divided  into 
tfai«e  regions,   hi  reglcn  A,  defined  by  f  <  200  kc/a.  acoustic 
pressure,  P  sub  a  <  3  bars,  and  air  saturation  pressure  P  sub 
s  >  600  mm  Hg.  small  air  bubbles  grow  by  rectified  diffusion 
and  stabilize  at  the  preesure  nodes.   In  region  B.  defined  by 


f  <  200  ko/s,  P  sub  a  >  3  bars,  and  P  sub  s  <  600  nun  Hg, 
transient  cavities  are  formed  that  can  be  detected  visually 
and  aurally,   hi  region  C,  f  >  200  kc/s.  P  sub  a  >  3  bars,  for 
any  value  of  P  sub  s,  transient  cavities  are  formed,  but  their 
presmce  oanjbe  detected  only  acoustically.   Experlmenta  on 
cavitation  at  pressuies  larger  than  the  threshold  indicate  that 
only  a  finite  number  of  cavitation  events  can  be  produced  in  a 
given  sample  of  water  when  it  is  isolated  from  contamination 
bf  airborne  motes.   In  this  way  water  can  be  strei^^thened 
Iqr  a  factor' of  at  least  8  by  repeat  cavitation.  (Author) 


AD-600  844 
OTS  Price  $1.60 


Dlv.   9 


Arnold  Engineering  Developmoit  Center,  Arnold  Air  Force 
Station,  Tenn. 

CHARTS  OF  NORMAL  SHOCK  WAVE  PROPERTIES  IN  IM- 
PERFECT NITROGEN, 

by  Claric  H.  Lewis  and  E.  0.  Burgess,  lU.  May  64.  5^ 
Contract  AF40  600  1000,  Pro].  VT8002. 
ABDCTDR64  104 

Unolasslfled  report 

Descriptors:  (*Shock  waves.  Fluid  dynamic  properties), 
(*Nitrogen,  Shook  wavea).  Dissociation,  Gas  lonlsatlon. 
Molecular  association.  Stagnation  point. 

Gas-dynsmlc  properties  which  include  the  effects  of  dissocia- 
tion, ionization,  and  intennolecular  forces  (van  der  Walls)  are 
presented  for  incident  and  reflected  shock  waves  in  equilibrium 
Imperfect  nitrogen.   ^^Iiarts  are  presented  for  incident  shook 
Mach  numbers  In  the  range  from  4  to  30  into  (ideal)  nitrogen  at 
a  tenqwrature  of  300  K  and  pressures  In  the  range  from  0.0010 
to  10000  cm  Hg.   The  temperature  and  density  in  any  region  do 
not  exceed,  respectively.  15.000  K  and  150  amagats.   In  addi- 
tion to  the  usual  Incident  and  reflected  ahock  properties,  stj^ 
nation  conditions  upstream  and  downstream  and  conditions 
Immediately  downstream  of  a  standing  aliock  wave  are  also 
preaented.   At  pressures  above  one  atmosphere  in  tlie  undis- 
turbed gas,  tlte  effects  of  the  intennolecular  forces  on  ths  gaa- 
dynamlc  jpropertles  are  demonstrated.  (Author) 

AD-600  862  Dlv.  9, 

OTS  Price  $1.26 

Polytechnic  hist,  of  Brooklyn,  N.  Y. 

THE  LAMINAR  BOUNDARY  LAYER  WITH  HYDROGEN 

INJECTION  INCLUDING  MULTI-COMPONENT  DIFFUSKW. 

Interim  technical  rept. 

by  Paul  A.  Llbby  and  Mauro  Pleruccl.  Mar  64,  48p 

Contract  AF33  616  7661,  ProJ.  7064 

ARL  64  40 

Unclassified  report 

Deecriptors:  (•Laminar  booBdazy  layer.  Transport 
properties),  (*DlffUslon,  Laminar  boundary  layer),  (•Hydro- 
gen, Injeotion)  Fluid  flow.  Chemical  reactlcna.  Molecular 
properties.  Fluid  mechanics.  Mathematical  models, 
NunMrical  analysis. 

Thsre  is  treated  a  laminar  flow  wlilch  la  simple  from  ths 
fluid  mechanical  and  chemical  points  of  view  but  which 
involves  multl-oomponent  dlfftiafon  and  relatlvtiy  accurate 
transport  properties.  Thus  a  similar  boundary  layer  with 
hydwigen  injeotion  and  wltii  chemical  behavior  Jdealiied 
according  to  tlte  flame  aheet  model  is  considered.   On  the 
basis  of  several  numerical  examplea  It  is  found  that  there  is 
predicted  by  tlie  present  analysis  boundary  layer  behavior 
significantly  different  from  that  given  by  analyses  with 
simple  transport]  e.g.,  the  velocity  profiles  with  hydrogen 
injection  resemble  suction  profiles  because  of  the  reduction 
in  the  rfao  mu  prodnci,   Accordin^y,  the  accuracy  of  exiattng 
analyses  involving  qiecies  with  a  spectrum  of  molecular 
wallets  and  employing  the  assumption  of  simple  trsnspoit 
properties  would  appear  doubtftiL   (Author) 
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10.   FUELS  AND  COMBUSTK)N 


AS>-WO  003  Dtv.  10 

OTS  Price  $1.00 


Bureau  of  Mines.  Pittsburgh.  Pa. 

UNITION  CHARACTERISTICS  OF  FUELS  AND  LUBRICANTS. 

Summary  rept..  1  Jan-31  Dec  63 

by  Jossph  M.  KuohU.  Alphonse  Bartkowiak.  Ralph  J.  Cato,  and 

Mfohael  O.  Zabetakls.  Dec  63.  40p 

C:antract  AF33  667  63  376;  ProJ.  3048;  Tasit  304801 

APL  TDR64  26 


FUELS  AMD  COMBUSTDN  -  Division  10 


The  study  ct  the  reaction:  Br3(g)  *  2B(s)  -  aBF(g)  was 
oompletad.   The  second  and  third  law  values  for  Delta  H  snb 
Fa9B  for  BF(g),  in  excellent  agreement,  are  respectively 
'-29.0  ±  2.6  and  -28.6  *  0.5  kc^mols.  The  entropy, 
8  sub  298,  obtaiasd  from  this  study  Is  47.6  ^  1.9  cal/deg/moJa, 
which  cmnpares  with  the  theoretical  value  cf  47.9  cal/dag/- 
mola.  Studies  of  the  BeO(s)-HaO(g)  reaction  and  AlF3(g)- 
Al(l)  reaotlan  are  oontiauing  and  are  near  completion.  In- 
Tssttgatlon  <d  the  MgCia(g)-Al(l)  reaction  has  commenced 
sad  apparatus  for  ths  sta4y  at  ths  dUsodatfon  energy  of  n(g) 
la  under  oonstzuctlon.  (Author) 


'  Report  on  Aviation  Fuels 


UndlMsifled 


rqwrt 


Dsscriptors:  (*Jet  engine  fuels.  Ignition),  (*Aiiplane  engine 
oils.  Iipiltioo),  Aviation  Aiels.  Fuels,  T«n#erature.  Alkaaes. 

Ighltlon  temperatures  of  n-hexane.  n-octane,  tf-decane,  JP-6 
Jet  fuel  and  aircraft  engine  oil  MIL-L-7808'<0-60-18)  were 

in  air  using  heated  Pyrex  cylinders  of  0.314-inoh 
to  1.383b|ch  diameter  and  Nichrome  wirea,  rods,  or  tubes  of 
0.016-lncnko  0,75-inch  diameter.   The  ignition  temperature 
varied  Uttl^nirith  fuel-air  ratio  but  increased  as  the  size  of  the 
heat  source  Ikay^decreased.   Expressions  are  given  which  define 
tiie  variatloo  at  the  hot  surface  Ignition  temperatures  of  these 
comlMstlbles  with  the  radius  and  the  suriace  area  of  the  heat 
source.   The  expressions  are  applicable  to  stagnant  or  low 
velocity  flow  conditions  (<0.2  la/sec).   In  acUltioa,  the  hot  gas 
Igiltltw  temperatures  of  the  oombustibla  vapor-air  mixtures 
were  determined  with  1/4.  3/8  and  1/2-inch  diameter  Jets  of 
hot  air.   These  ignition  ten^erabrBS  also  varied  little  wiOi 
fuel-air  ratio  and  increased  as  the  diameter  of  the  heat  source 
was  decreased.   (Autboi) 


AD-600  tt$ 

OTS  Price  $8.00 


Dlv.  10, 16 


Sharplsy  Laba.,  lao.,  Frederloksburg,  Vs. 

ELEMENT  ART  HTD%)CARBON  MICROBldtOaT. 

Final  rspt^  6  Feb  63-4  Mar  64 

tgr  J.  MUaa  Sbaiplsy.  Apr  64.  310p 

GMftraot  AFS8  667  10866,  ProJ.  3048.  Task  304801 


AOD  TDR63  78$ 


Jaolssslfled  report 


Deaorlptorst  (•Mtoroorgaalsms,  Petroleuat),  (•Bacteria, 
Pstrolaum).  (•Fungi,  Pstrcleum),  (•Jet  engine  fuels.  Petro- 
leum), Hydrooarbona,  Mlcrofatology,  Dagradatlon.  Corroalon, 
Handbooks,  Germlddsa,  Fungicides,  Determination. 

The  haadbo9k  daaorfbaa  practiosl  sad  thaonlloal  aspects  ot 
IVdrooarboa  mloroblclcgy  with  spedflc  emphasis  on  Jet  fUels. 
Arsaa  covsred  Include  general  mJorobtology,  identlfloatlon  of 
microorganisms  found  in  hydrocarbon  systems,  nutritional 
studies,  microbial  dstaotlon  techniques,  co^Yoslon  deteotkm, 
investigation  of  btoddss,  physical  protectloki  systems,  and 
currant  research  efforts. 


AD-600  280 
OTS  Price  $0.50 


Dlv.   10.4 


BiMTJftt  Powar,  Ino.,  Pasadena,  Calif. 

STUDY  OF  ROCKET  ENQQIB  EXHAUST  PitoUCTS. 

Qaaztarly  rapt.  no.  11. 1  Dsc  63-29  Feb  64 

tgr  M.  A.  Qraenbsum.  R.  E.  Ystaa,  J.  A.  Blaor.  M.  Arahadl. 

sad  H.  C.  Ko.   29  Feb  64.  16p  RPI  P  QR74U  H 

Contract  AF04  611  7414  j 

I  Unclasalflad  report 

Daaoriptorat  (*Rockst  propellanta.  Combuatian  producta), 
^Bzhauat  gaaaa,  Tharmod^mamloa),  Boron  ocmpounda, 
AhoalBum  compouada,  Fhiorldas,  Berjdliam  compounds. 

Magnesium  compounds,  Chlorldail,  Heat  a<  formation, 
f,  DlssooUtlan,  SoUd  rookat  prapa^ljuitB,  Hybrid 
rookst  propellanta. 
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AD-600  58$  IXt.   10,  IT 

OTS  Price  $1.00  ^ 

Foi'elga  Tech.  Dlv.,  Air  Force  Systems  Oomnuxl, 

Wrlght-Pbtterson  AFB.  Ohio. 

PROfCIPLBS  OF  PROPELLANT  APPUCATION  IN 

LIQUnVPROPELLANT  ROCKETS. 

by  N.  N.  Bobrov  and  P.  I.  Voropay.   26  Mar  64,  40p 

FTO  TT63  1063j   TT   64  11709 

Unslasslfied  rapport 

Unsdited  rough  draft  trans,  at  mono.  Primsasnie  Topllva  i 
ftnuochnykh  Miterlalov,  GOSTOP,  1962,  chj^.  6,  p.  172-199. 

Descriptors:  (*R5cket  prt^wllaats,  R«7le*3),  (•Uq'old  rookat 
pTcpellaats,  Reviews),  Rocket  motors  (Liquid  propellant). 
Cooling,  Combustion  chambers.  Combustion.  Monopropellaata, 
Blpropellants,  Liquid  rocket  oxidizers.  Petroleum,  USSR. 

Tspios  Include:   arrangement  and  operation  of  liquid  rookatai 
ooollagi  methods  of  feeding  propellants  to  the  combustion 
chamteri  formation  of  propallant  mixture  a»i  propellant 
combustion:  heat  of  combustion  and  gasiflcatlon  of  liquid 
propellaatat  UifiiA  propellantst  effects  of  fuel  and  oxidant 
properties  on  propellant  qualltyi  promising  energy  sooroes 
for  rocket  eo^nes. 


AD-600  603  Dlv.  10,  22,  SO 

OTS  Price  $1.25 

batttute  of  Research.  Lehlj^  Univ.,  Bethlehem,  Pa. 
THE  MECHANISM  OF  EXPLOSION  INTnATTONS  IN  THE 
OTANDARD  IMPACT  SENSITIVITY  TESTER. 
Final  rept..  Mar  63-29  Feb  64  '" 

by  Morton  P.  Moyle  and  A.  J.  Fedor.  Mar  64,  Up 
Contract  AF04  611  9063,  ProJ.  3148,  Taak  314803 
RPL  TDR64  61 

Unclassified  report 

Descriptors:  (*Teat  e^ilpment.  Drop  testing),  (•Explosives 
initiators,  Uquld  rocket  propellants),  (•Uquld  rocket 
prcpellsats,  Senslttvlty),  Test  methods,  Alkanes,  Nitrates, 
Explosions,  Hazards,  Gases,  Reaction  kinetics. 

Experimental  lnq>aot  sensitivity  dsU  have  been  obtained  for 
normal  propyl  nitrate  as  the  ocmdensed  phase  with  gas  bodies 
oonalstlng  <tf  the  single  component  systems  -  Argon,  Helium. 
Nitrogen,  FTeon-12|  binary  systems  -  (Helium-Oxygen), 
(Nitrogen-Oxygen),  (Freon-ia  -  Oxygen);  and  the  ternary 
system  -  (Freon-12/&e  -  Oxygen).  The  eaqwrimental  prcgram 
has  separated  (for  the  first  time)  the  eftaots  at  heat  capaUty 
ratio,  thermal  conductivity,  and  chemical  reactlrity  of  the  gas 
body  on  the  impact  sensitivity.  Based  iqwn  a  theoretical  model 
of  initiation  proposed,  the  inqiaot  senslttvlty  of  n-propyl  nitrate 
has  been  correlated  with  the  thermal  d^tftislvity  of  the 
en^^ptd  gss  boc^.  Ths  oorrelatlan  correctly  predicts  that 
Argon,  Nitrogen,  and  Freon-12  gas  bodlea  require  energies 
above  92  Kg-om  for  initiation  to  occur.  The  effect  of  chemical 
reaottrity  cf  ttie  gaa  body  is  slso  acccuatsd  tor.  (Author) 


Division  11  -  GROUND  TRANSPORTATK)N  EQUIPMENT 


AD-400  «22  Dtr,  10.  2T 

OTS  Prtoe  $1.00 

Mwtlii-lUrtetU  Coip.,  Donrer,  Colo.  

TTTAN  n  TRANSLATKW  BOCKET  MOTOR  THRUST  VARIA- 
nOM  ANALYSIS. 

hf  C.  D.  Baitnun.  16  May  M.  »9p  MarttB  CR64  113 
Coatraot  AKM  MT  5T6. 

UboUsalfled  report 

OMcr^iton;  (*Bookst  moton  (Liquid  propeliant),  Thxuat), 
(•Uqald  rodnt  propaUanta,  Bnxliiff  nto),  Taata,  BBTiroo-m 
BMBtal  tests,  PTofiiUaota,  Booket  moton. 

Tb*  thniBt  Taiiatton  of  tbe  Titan  n  traoBUtioo  motor, 
PD60S0003  hM  been  determined,  on  the  basis  of  87  firing 
tests,  to  be  pins  or  minus  260  pounds  under  vaooum  oooditlons 
aft  60  F.  Tbe  Tarlatioo  U  in  aooordanoe  with  SCNP-FR  (SCN 
67)  to  BllS-Tn-C20.000  and  chai«e  AM  to  PD60S0003. 
Analysis  of  the  thrust  variation  indicates  the  primary  cause 
Is  Tariatlon  in  propellant  hi»»^«wg  rate  arising  from  allowable 
taleranoes  in  propellent  composition.   (Author) 


AD-600  768 
OTS  Price  $0.76 


DiT.   10,25 


Naral  Radiolofical  Deiense  Labw,  San  Francisco,  Calif. 
MSASUREMENT  OF  THE  TEMPERATURE  OF  THE 
THERMALLY  IRRADIATED  SURFACE  OF  ALPHA  CEL- 
LULOSE. 

M.  J.  Alrares.   24  Mar  64.  28p 
Task  DASA12.000 

NBDL  TR738,  DASA     1467  »..- "^ 

Unolassifled  report 

Dssortptors:   (*CeUnkMe,  Surface  temperatures),  (*Fuels, 
jgBltion),  Thermal  rartlatlnn.  Determination,  Optical  analjrsis. 


The  transient  temperature  histories  of  e»poeed  sorfaoes  of 
spedmens  of  alpha  oeUoloae.  irradiated  by  a  osxtmi  axo  tmi^    ' 
ftunaoe.  are  radiati^rely  measorad  with  a  liquid  attrocw  cooled, 
lead  sulfide  detector,  behind  a  S.4  mioroa,  narrow  band-paaa 
IntertBieaoe  filter.  The  outpot  of  the  deteotor  is  displayed  ca  an 
osoiUosoope  and  is  photofraphed  by  a  Polaroid  Land  Camera. 
The  overall  time  response  of  this  system  is  SO  mHIISBnonrtS- 
Refleoted  aro  radiation  off  the  suzfaoe  of  the  ssmple  at  M 
mlorons  is  allmlnatart  by  las«rtli«  a  Plaidglas  ffltar  betwMB 
the  aro  and  the  qMcimea.   A  mirror  is  used  to  toous  the 
deteotor  onto  an  ana  of  0.21  squan  cm  on  tte  sufaoe  of  the 
qwoimen.  The  deteotor  is  callhrated  by  auhatltutli«  a  stand- 
ard blaok-body  at  the  poaltlon  normally  cooqded  by  tte  900I- 
men  dnrlng  the  measurement  period.   (AnUur) 

AD-600  805  DiT.  10,  27 

OTS  Price  10.60 

Aero^Mce  Corp.,  Los  Angeles,  Calif. 

PENETRATION  DISTANCE  OF  RETROROCKET  EXHAUST 

PLUMES  INTO  AN  ONCOMING  STREAM 

by  S.  E.  GlUee  and  J.  M.  Kallis.  May  64,  20p  TDR269  4181  2 

Contract  AF04  696  269  . 

SSD  (19)  TDR64  23  "^ 

Unolassifled  report 

Desor4)ton:  (•Exhaust  gases,  Retro  rockets),  (*Jets, 
Pentratlon),  Retro  rockets,  Pentratlcn,  Oas  flow,  jg^^k 
wares.  Mathematical  predlistlon. 

A  simple  method  for  predicting  the  penetration  distance 
of  hl^y  underexpanded  retrorooket  exhaust  plumes  into  at 
nnooiiiing  free  stream  is  developed  and  compared  with 
eiqwrlmaital  data.   It  is  shown  that  the  measured  let 
penetration  distance  and  the  standoff  distance  of  tt»  ftae 
stream  bow  shook  wave  are  predicted  closely  by  ocnyutiiv     • 
the  plume  flow  field,  using  the  method  of  charaoteristlcs  for 
an  axlsymmetric  plume  exhausting  into  still  air  at  a  piwssure 
equal  to  the  oncoming  free  stream  static  pressure.   The 
method  is  appUed  to  a  single  Jet  and  to  a  cluster  of  n 
identical  Jets.   For  the  latter,  tbe  cluster  is  consldeied  to  be 
an  etpdyalent  single  retrorooket  haying  the  sante  mass-flow 
rate  (and  tbus  an  equivalent  diameter  (n)  1/2  times  as  large 
as  the  nozzle  exit  diameter  of  a  single  rocket).   (Author) 


\ 


11.   GROUND  TRANSPORTATK)N 
EQUIPMENT 


No  Entries 
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12.   GUIDED  MISSILE3 


AI>-600  0e3 
OTS  Prtoe  $1.00 


Oiv.   U 


Aerospace  Corp.,  Los  Angeles,  Calif, 

QUARTERLY  BIBLIOORAPHY  OF  REPORTS  PREPARED 

UNDER  CONTRACT  NO.  AF  04(695)-269. 

Quarterly  bibliographic  rept.  no.  8.  1  Jan-Sl  Mar  64 

ocmp.  by  8.  T.  Keasbey.   M  Apr  64,   34a     ' 

CSRa69  9990QBR3 

Contraot  AF04  696  366 

Uneiissmed  riport 

Descrlpton:  (•BiUiograptaies,  Spacecraft),  (•Space  flight. 
Bibliographies),  (•Bibliographies.  Guided  mlsslleS.  Reborts. 
Launch  vehicles  (Aero^Mce).  m  •-»~"^ 

Reports  listed  in  the  MbUognqmy  are  seotloliaUsed  in  four 
M^5°f*^"  ^J*"*"  groupad  in  each  sectional  category  an 
Ustad  111  numerical  order  by  Job  order  number  and  by  series. 

lzl!S!^**^  "••  °'  **"*  »«I"»««*1  Uatings,  a  Job  Order  Index, 
lae^ying  Job  order  numben  with  major  subject  anas,  U  in- 
chided  in  this  section.  .  »  «•- 


AO-600  091 
OTS  Price  $6.00 


Div.   12.  SO 


Fla. 


Air  Force  Missile  Test  Center,  Patrick  AFl, 

JOINT  AFMTC/RANGE  USER  DATA  CONFERENCE  (5th). 
A  Compilation  of  Papers  Presented.  1 1 

ed.  by  Marvin  J.  Wcxxiring.    15  Apr  64.   SOoil 
AFMTC   TDR64  S  ^' 

Unclassified  report 

Descriptont  (•Data  processing  systems,  Otilded  missiles), 
(•Ouidsd  missile  tracking  systems.  Data  processing  systems), 
(•Guided  missile  trajectories.  Measurema«Q,  Inertial 
guidance,  Instrumentation,  Guided  nUsslle  rsi^es.  Atmos- 
pheric refraction,  Computen,  Radar  pulse^  Qeo«lealcs, 
ComiMten,  Errors,  Symposia. 


nt^li 


1 


The  report  contains  all  papere  present^  at  the  Fifth  Joint 
AFMTC/Range  User  Data  Conference.  The  fp|k>wing  suhjwjto 
an  disctused:  AMR  aocuracy  problems,  global  rai^  concept, 
qMclflcation  of  tracking  needs,  teat  deal0i8  to  eraluato  inertial 
guidance  systenu,  orbit  determination,  compsrlsons  between 
inertial  guidance  systems  data  and  external  tncking  systems 
data,  AMR  geodetics,  pulse  radar  erahiatlan,  range  instrumen- 
tation ships.  Missile  Impact  Locstlng  System  (MILS),  Missile 
Trajectory  Measurement  System  (MISlllAM),  optical  and 
elaotronle  algnatun  data,  AMR  atmospheric  refraction  prob- 
*  and  new  AMR  computer  systems.  (Author) 


AO-600M0 
OTS  Prtoe  $L00 


DlT.  u,a 


MDRBCOM- 


Naval  Or(kiaoce  Lab.,  White  Oak,  Md. 

HASP,  INVTRUMENTBD,  STATUS  RBPC«T 

MSNDATION  FOR  TERMINATION  OF  I»VSU>PMENT  OF 

THE  HEAD,  1.62S-INCH  ROCKET  MK  8  W^  t. 

by  M.  J.  Parker.  17  Feb  64.  37p 

NOLTR64  17 

Uno^saifled  report 

Daaorlptorst  (•Sounding  rocksta.  Flight  tekUi^, 
(•Bookat  heads.  Flight  tastli^,  (*BamoaoBtfca,~Fllght 
taatlag),  Projeotllea,  Mataorotogtoal  Instntmenta, 
Barlronmental  taato.  High  altitude,  Preaaun  awltohes, 
Dealgnt  Atmospherto  soondiag,  Atmoapteriq  tanqwratun, 
Baromirtrto  preaaun.  Wind. 

The  report  contains,  with  the  exo^tlcn  of  di>swtaigs  and  qieci- 
ftoattont.  the  supporting  teohntoal  documentation  which  sub- 
stant1st(bd  the  status  rsport  sod  reoommsndntton  ibr  termina- 
tion of  davalcpmant  of  tbe  iaatranantsd  High  Altitude  Sounding 
Projeotila  (HASP)  for  detormlnli«  atmoapbertc  preaaun, 
" "  ~'i  and  wind  valoolty  iq>  to  lS0,00(Ufoot  altltuda. 


iiiatun 
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GUIDED  MISSILES  -  Division  12 

The  itt  32  Mod  0  rocket  motor,  devetoped  by  the  Bureau  of 
Naval  Weapons  (RMMP),  was  the  proputelon  unit.   Launcl^ 
was  from  the  LOn  tube  Isuncher.  (Author)  "wncnuig 


AD-600  417  Div.  IS, 

OTS  Prtoe  $0.75 

Martin  Marietta  Corp..  Denver,  C<do. 

624A  PANEL  FLUTTER  ANALYSIS. 

May  64,  27p 

Contraot  AF04  695  150, 

SSDCR64  87 

Unclassified  report 

Descrlpton:  (•Guided  missiles,  Panels  (Structural)), 
(•Flutter,  Analysis),  Aeroelastlcity,  AertMtynamic  loadliw. 
Flight  testing.  Wind  tunnels.  Graphics. 

The  paasls  of  the  Tltsn  m  Uquld  con  wen  analyzed  for 
flutter  using  the  fhHter  criteria  developed  from  Titan  n 
fUghte.  Because  of  the  inherent  omservatlsm  build  lito  this 
flutter  criteria,  a  tolerance  at  8%  was  applied  to  the  criteria. 
Using  this  tolersnoe.  no  psnds  wen  found  which  did  not  meet 
the  criteria.  Tbe  conservatism  of  tbe  flutter  criteria  is  based 
on  the  fact  that  it  Is  essentially  a  no-damage  rather  than  a 
flutter  criteria  based  on  successful  OiffitB  ol  Titan  n. 
Additional  conservatism  can  be  attritxited  to  the  use  of  the 
maximum  envelope  of  dynamte  pressiu^,  tbe  ne^ecting  of  tbe 
stabilizing  effect  of  tbe  differential  pnssun  across  the  skin, 
and  to  the  r^atively  short  exposure  time  during  fli^  through 
the  critical  flutter  regime.   Wind  tunnel  flutter  teste  of  slmUar 
panels  have  also  shown  that  should  flutter  occur,  it  is  of  a  mild 
vsriety.  resulting  in  no  damage  to  tlie  paneL  (Author) 


AD-600  418  Div.  U 

OTS  Prtoe  $0.50 

Martin  Marietta  Corp.,  Denver,  C<dD. 

ACOUSTIC  AND  RANDOM  VIBRATION  FATKiUE  REPORT 

by  J.  Newgent.  May  64,  Sp 

Contraot  AF04  696  160 

SSDCB64  96 

Unclassified  report 

Descr4>tors:  (•Sonto  fatigue,  Panels  (Structural)). 
(•Acoustics,  Fatigue  (Mechanics)).  Guided  missiles, 
Structairal  parts.  Vibrations,  FaUun  (Mechantos),  Teste. 

Amaouaaton  is  preaented  8howli«  the  testa  whtoh  led  to  the 
pnoe(kiraa  for  design  of  structural  sUn  psnels  to  wtthstsad 
tha  Titan  m  acouatio  enrironment.  The  Titan  m  panels  an 
Bimilsr  In  slse  and  tfatokaess  to  panels  used  On  Titan  I  and 
Titan  n.  Tbsae  paaala  wen  subjected  to  Ugber  aooustto  levels 
on  the  TitsB  I  snd  Tttsn  n  aooustto  teat  program  than  tfaey  will 
experience  on  Titan  m  flights.  Therefon,  Titan  m  panela  an 
oonaidered  structurally  adequate  for  aooustto  environment. 
(Author) 


AD-600  436 
OTS  Prtoe  $0.76 


Div.   12.  82.  SI 


■< 


Naval  Wa^yas  Lab.,  Dahlgren.  Va. 

lOSSILB  LAUNCHINO  ZONE  FOR  FRENCH  SHIP  E.  E. 

DU  CHAYLA. 

^D.  A.  Jonss,  ntand  E.  C.  Heflln.  6  May  64.  29p 
NWL   1916  NAVWBPS  8338  — w      . -^ 

Unclassified  repo^ 

D^ortpton:  (*auided  missile  launohen.  Naval  vessels  J 
(Combataog),  (•Fin  control  systems.  Naval  vessebi  (Com-  ! 
batan^),  ("Naval  veaaals  (Combatant),  Guided  missile 
l««ncher8),  (n^suncWng  sites.  Naval  vessels  (CombatanU.  t 
Site  Mleotton.  Positioning  devices  (MaoUnery),  Guided  I 
missile  safety,  Gnqthlcs.  Ordnanoel  *~»-~  ^ 


Division  12  -  GUIDED  MISSILES 


TbiM  report  presents  the  factors  coosldered  la  the  oomputs- 
tloa  and  analysis  re<]ulred  la  the  determlnatlaa  at  the  pilded 
mlMile  i«""oMm  aone  for  the  French  Ship  E.  E.  DU  CHAYLA. 
The  mlBsUe  i^mw^Mng  zone  Is  defined  and  a  Strriotural  Grid 
Chart  U  given.  The  E.  E.  OU  CHAYLA  Is  a  Ifilltary  AMlct- 
anoe  Program  ship  which  employs  a  MARK  116  MOD  0 
launcher  in  a  MARK  13  MOD  0  launching  system.  (Author) 


AD-MO  488  DlT.  U 

OTS  Prloe  $0.50 

Foretgn  Tedi.  DIt.,  Air  Force  SysUma  Coatraaad.  Wrlgb^ 

PattareoB  AFB,  Ohio. 

AUTOMATIC  HOMDia  AND  COMBQISD  EtOCKXT  aU1D.\N0B 

by  D.  St.  AAlreeaou.  8  May  »4«  7p 
FTO  TT64  84;  TT  84-1171S 

Unolaeelfled  report 

UnM&ted  rou^  draft  trans,  of  Vlata  Mlllatara  (Rumania) 
1M3.  T.  16,  no.  3.  p.  31. 

Deaortptors:  (*Bomlng  dorioes.  Booketa),  (*Quldanoe,  Rock- 
eta),  (*Rookata,  Q>jldanoe),  A'ltomatlc,  FUght  control  syatem. 
USSR. 

A  taw  proUama  concerning  the  automattc  guidance  of  rooketa, 
and  the  uaa  at  the  combtned  guidance  ayatem  are  praaentad. 


AI>-«00  544 
OTS  Prloe  $1.75 


DtT.  la.  1 


NaTal  Ordnance  Lab.,  White  Oak.  Md. 

ANALYTIC  SOLUTK>N3  TO  THE  EQUATKW3  OF  MOTION 

or  MBSSILBS  HAVING  SIX  DEGREES  OF  FREEDOM. 

Aarodynamlca  research  rep^.. 

by  W.  8.  DeQratt.  2  Jan  64,  70p 

MOL  TB63  Ml.  NOL  Aerody  RR215 

Unolaaalflad  report 

Daauilptoia;  (*Quided  mlaalla  trmjaotortoa,  Mathamittcal 
aaalyala),  (*B.tll1atloa,  Guided  mtaallaa),  (^Numerical  matb- 
oda  and  procaduraa,  Balllatlna),  Aero^jnaamlo  nharactar- 
latlea,  ftaWlliatlnii  ayatams,  Bquatlona,  Motloa. 

The  angular  moHona  of  aararal  Tefalolaa  flying  at  a  constant 
altttiide  andfll^  apaadbut  aooalaratinc  In  ^a  rata  ware 
studied.  Caleulatlona  of  the  ampUtudea  and  traqaanolea  of  the 
natural  naodea  of  motion,  ualng  the  ^)pnrdm3.ta  sohitUms,  are 
oompared  to  reaulta  obtained  from  a  alj^dagrss  of-treedom 
ooniNitar  program.  B  waa  found  that  tha  aiqtUtodaa  ware 
tairlj  aaoattlTa  to  apla-rata  aooelaratloas  and  tbMt  the  aoooraoy 
of  tha  appwnrtmata  a]q>raaak)aa  for  the  amplitudea  daoraaaaa 
aa  tta  Mb  aooalaratloa  laoraaaas.  Thq  fraqoaoolea,  bowerar, 
war*  InianritlTT  to  apla  aooalaratloa  and  are  given  very  acou- 
rataly  by  the  approadmata  aolntloaa.   An  altarnate  solution  for 
tta  modal  amplitudea,  aaaumlng  that  tha  frequoBOlea  are  known, 
la  dartfad.  Reaulta  obtained  ualng  tUa  altamata  solution  are 
lA  aroallawt  agreement  with  tha  computer  program  reaulta. 
Tha  approalmate  expraaaion  for  tha  rolling  trim  angle  obtained 
ahowa  that  for  a  vehicla  flying  at  a  cowatant  speed  In  horlMa|al 
flight  the  peak  rolling  trim  a^la  aaqwiiaaoed  when  passing 
through  raaoninoe  la  reduced  aa  tha  aoceleration  In  spin  rata 
Inoraaaaa.  (Author) 
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DeacrlptoiBi  (ncutary  tkoUttiea,  Aoooatlo  propartlae), 
(•SataUitea  (Artificial),  TraoU^,  («VoU)a  oomranaloatlea 
•yatama,  Nolaa),  Haarlag,  Damaga,  Coatrol,  CalUonia. 

This  Is  the  final  report  of  a  atudy  nude  of  tha  noiae  eiirirott- 
mantinthaaataUitaoontrolfaollity(8CO>  Tha  reaulta  o!  thta 
aaalyaia  iadloata  that  tha  aooad  aBTiranmant  in  tba  8CF  la 
wrfHoleBtly  aarara  to  thraataa  tha  oparaticnal  aBbetiTaaaaa  of 
tha  network.  Tita  moat  aarsra  aooad  aqwturaa  are  potaBtlslly 
damaging  to  human  haarlag.  Tha  laaat  saraara  a^oauraa  iatar- 
fare  with  aaaantlal  Toloa  oomwniwicatlon.  The  report  iaohidea 
aaottosa  itaanrlWng  oa-atta  aoooatlo  aurraya  made  at  tha 
aatallita  taat  oaotar  and  tha  Vaadoiharg  tra(Al]«  atatloo. 
Crttloal  aolaa  problems  la  tha  SCF  and  aoojatloal  orttarla  lor 
<9«ntlag  areaa  are  glTan.  A  ~'"«'"^-g  aaotloa  praaaat 
raduotioa  maaauraa  whloh  may  be  utUiaad  to  raduoa  aotay 
ooBdttlona.   (Auttior) 
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THE  ACCURACY  OF  THE  AZON  GUIDED  BOMB  AS 

AFFECTED  BY  BATTLE  CONIHTIONS  IN  WORLD  WAR  II 

Preliminary  rqit. 

by  Alaatair  Anthony.  Norman  K.  Walker,  and  BUsabath 

DeSodo.  May  64,  67p  NKW-8 

Cootraot  OASe  034AMCdO3aR 

Unolaaaifled  report 

Deaorlptors:  (*Gulded  bombe.  Tracking),  (*Streaaea 
(Payohology).  Aviation  personnel).  Guidance,  Control  syatama. 
Oparatora  (Peraonnel),  Navigator-bombardiers,  Guided 
misalle  peraonnel.  Military  training.  Warfare,  Training. 

The  accuracy  achieved  with  the  AZON  human  operator 
guided  bomb  ih  World  War  n  Is  Investigated  and  compared 
with  German  experlenoe  on  similar  missiles.  Considerable 
degradation  from  the  training  results  occurred  in  heavy 
combat  and  aKhwigh  the  results  are  not  coachialve  they  do 
suggeat  that  the  degradation  for  this  particular  system 
(acceleration  control  with  0.9  seoooda  lag)  la  aerloua  sad 
increases  steadily  with  the  intensity  of  combat.  In  partlouUr 
cases  with  no  oppositicB  there  waa  no  degradation.   (Author) 
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SJrlvanla  Elactrlo  Products,  loo.,  WalOiam,  Maaa. 
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Deacrlptora:    (*Oround  aupport  equlpnteot.  Guided 
mlaallea).  (*Gulded  miaailea.  Ground  support  equlpmeot), 
(*Teat  equlpmeot  (Electrooica),  Guided  miaaUaa),  Launoh- 
Ing  sites,  ChedoMt  equipment.  Checkout  procedures,  laatru^ 
tlon  maniiala. 

•The  ground  electronic  syatem  (GES)  performance  when 
oooflgured  aa  a  multl-fllgfat  aquadron;  many  GES  funotlona 
can  (»ly  be  adequately  evaluated  in  such  a  ocoflguratlon. 
The  purpose  of  thia  document  is  to  preeeot  a  serlaa  of  GBS- 
orlented  teats  and  to  advocate  their  timely  inoorporatloo  into 
the  VAFB  Test  Prograntu   Further,  this  document  U  iataaded  to 
summarize  the  VAFB  testing  from  the  GES  vlawpolS,  sad  to 
provide  a  teohnloal  >^*»Mrt  for  ooordinatliv  and  admlnlaterliv 
the  preparation  of  detailed  teat  requlrementa,  prooadurea. 
laatrumentatioa  requirements  and  the  like. 
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Deacriptorsj  (•Re-entry  vehicles.  Materials),  (*Heat  shields. 
Materials),  (*Refractory  Materials,  Re-entry  vehicles).  Re- 
fractory metal  alloys.  Refractory  ooatlnga.  Thermal  insula- 
tion. Boost-glide  vehicles,  Structures,  Manufacturing  meth- 
oda,  Weldljig,  Material  forming.  Strain  gages.  Composite 
materials.  Graphite,  Carbides,  Oxidaa,  Calcium  compounda. 
Zirconium  compounds. 

There  are  four  major  sub}eoU  in  the  repott:   (1)  Thermal 
and  structural  considerations.  (2)  Manufacturing  evaluation, 
(3)  Rapreaentative  structure  test  program,  and  (4)  Leading  edge 
materials.  The  first  describes  tests  oi  various  coatings  and 
aaaodatad  heating  effects  for  Rene' 41.   It  Includes  static  and 
4ynamlc  strength  tests  for  Rene' 41,  Udlmet  500,  and  Hastelloy 
R235,  and  a  study  of  coated  Joints.   Welding  and  formii^  meth- 
ods are  discussed  next  for  Ren^41  and  oolkanblum  alloy  FS82. 
This  data  was  used  in  the  design  and  fabrioation  of  a  represent- 
ative structural  component  whloh  was  teatad  and  analyzed  as 
diacusaed  under  item  3.   The  fourth  subjeot  deals  with  the 
screening  of  several  materials  which  are  promising  for  use  in 
loading  edges  and  nose  caps.   In  addition,  there  is  a  small  seo- 
tloo  deacritalng  atrain  gage  operatloa  at  1500  F,  and  a  section 
dealing  with  material  properties  of  many  qiaterials.  (Author) 
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SOURCES. 

Final  summary  rapt.  Subtaak  1-3. 
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Contract  AF04  647  369 

I    Unclassified  report 

Deacrlptora:  (*Ra-entry  veUclea,  Power  aupplles).  (*FueI 
cells.  Re-entry  vehlolea).  Energy  oonvervlon.  Batteries  and 
ooDqxmenta.  Ion  exchange.  Sliver  conqwunds.  Oxides,  Zinc, 
Weapon  systems.  Guided  mlssUea,  Space  environmental 
oondltlaoa,  Weigfatlesaneas,  Seals  (StoppOM). 

The  feasibility  and  practlcaUUty  of  operating  an  ion-exchange 
foel  cell  in  a  zero-gravity  environment  for  a  short  period  waa 
successfully  demonstrated  by  re-entry  vehicle  flight  438.   In 
a  35-mlnute  flight,  the  zero-g  environment  had  no  effect  on  the 
electrical  performance  of  the  fuel-ceU  design  flown.  The 
battery  delivered  IM  milUamperes  at  6.0  volts,  which  was 
aln)ft>at  the  predicted  output.   Test  results  Indicate  that, 
within  certain  limitations,  the  sealing  of  a  silver  oxide  -  zinc 
cell  is  feasible.    For  certain  missile  applications,  namely 
where  low  or  medium  discharge  rate  and  a  limited  (5  cycles 
mudmum)  cycle  life  U  required,  a  sealed  sUver  oxide  -  zinc 
battery  could  be  developed  to  reliably  meet  the  requlrementa. 
(Author) 
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Space  Soleooas  Lab..  General  Electric  Co.,  Philadelphia,  Pa. 
WEAPON  SYSTEM  107A-1.  MARK  3  ADVANCED  RE-£NTRY 
VEHICLE  PROGRAM.  SOLAR  PHOTON  ENBROY  SOURCES. 
Final  summary  rqpt.  Subtaak  1-4 
oomp.  by  C,  D.  Hawn.   15  Nov  61.   13p  RMSDM  1  4 
Contract  AF04  647  369  , 

Unclassified  report' 

Descriptors:   (^Weapon  systems,  Syatenv*  oi^lnBerii^, 
(*Re-entry  vehicles.  Systems  engineering|,  (*Solar  cells. 
Re-entry  vehicles).  Solar  radiation.  Ttnrian  batteriea. 
Energy  ccoversion.  Effectiveness,  Power  aivplies.  ^ace- 
craft.  Analysis. 


GUIDED  MISSILES  -  Division  12 


Preliminary  test  results  indicate  that  cells  available  in  Utm 
1959.  together  with  batteries,  will  satisfy  the  known  requlro- 
ments  for  an  earth  satellite  power  supply  in  the  time  period 
1959-1960.   Modules  in  various  series-parallel  circuit  com- 
binations were  tested  in  conjunction  with  different  energy 
storage  methods.  Cells  with  a  9-percent  efficiency  were 
fabricated  into  systems  having  a  ct^iabUity  of  9  to  10  watts  per 
pound  In  an  oriented  system.   The  power-to-wei^t  ratio  is 
exclusive  of  energy  storage.   A  matrix  of  cells  was  assembled 
on  an  aluminum  honeycomb  panel  and  a  preliminary  evaluation 
was  made.   Some  of  the  cells  were  covered  with  optically 
coated  glass  slides  and  preliminary  evaluation  was  made  of  the 
bonding  and  coating.   Many  of  the  tests  were  not  completed 
because  this  program  waa  reduced  In  scope  early  in  1960  aa  a 
result  of  funding  limitations  on  the  advanced  re-entry  vehicle 
programs.  (Author) 
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WEAPON  SYSTEM  107A-1.  MARK  3  ADVANCED  RE- 
ENTRY VEHICLE  PROGRAM.  SOLAR  THERMAL  ENEl 
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Unclassified  report 

Descriptors:  (*Weapon  systems.  Systems  engineering, 
(♦Re-«itry  vehicles.  Systems  engineering),  (*Thermlonic 
converters.  Design),  Solar  radiation.  Energy  conversion. 
Power  8iq>plies,  Electric  power  pro«iuctioa,  ^aceoraft. 
Effectiveness,  Analysis. 

The  following  results  and  conclusions  were  obtained  from 
this  study:  Vacuum  thermionic  converters  were  developed  that 
yielded  1.15  watts  per  square  centimeter  for  an  electrode 
spacing  of  0.0002  inch  at  llOOC.  Operating  life  of  30  hours  was 
obtained  at  an  output  of  0.35  watt  per  square  centimeter.  Thus, 
the  program  accomplished  a  large  part  of  the  objective  to 
improve  thermionic  converter  performance.   Further  improve- 
ments are  still  needed  In  opentiting  life  and  hare  the  major 
problem  is  one  of  materials.  An  analytical  Investigation  of  a 
solar  thermionic  power  system  resulted  In  a  preliminary  coo- 
oeptual  design.  C^cal  and  thermal  analyses  were  made,  and 
these  provided  design  optimization  data  for  a  solar  power 
systenu   A  preliminary  solar  thermionic  test  system  was 
operated  during  the  study.   The  maximum  power  level  obtained 
was  0.56  watt  at  1.4  anqwrea.   Maximum  <^>en-circuit  voltage 
was  0.983  volt.   A  control  network  in  this  ejqterimental  system 
was  improved  to  provide  a  (iapabillty  for  m«<nf«intwg  an 
accuracy  of  0.1  degree  after  the  ooUecter  had  been  locked  on      ■ 
the  sun.  Temperatures  taken  in  an  artificial  blackbody 
absorber  operating  in  air  during  this  teat  In^cwtc  good 
ment  with  the  analytical  study.  (Author) 
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De8cr4>tors:  (^Weapon  systems,  Syatems  engineering). 
(*He-eotry  vehicles.  Control  systems).  (*Star  trackers, 
FeasifaUlty  studlaa),  ^Moaoraft,  Calaatlal  guldanoe. 
Navigation. 

The  data  resulting  from  thla  program  denxmstrated  thatt  A 
star  tracker  meeting  the  design  specifications  oould  be  built 
with  size,  weight,  and  power  consumptlan  capabilltlea  that 
would  be  compatible  with  space  vehicle  requlremento  as  of 
mid- 1960.   The  critical  subeystems  are  aa  follows:  (a)  Optioalt 
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Division  12  -  GUIDED  MISSILES 


This  suiisystem  would  have  a  lens  with  a  12-liich  focal  loigth 
and  3-liioh  clear  <4>erture,  made  of  crown  and  low-Index  flint 
^as8  with  an  air  space.   Available  materials  permit  transmis- 
sion of  ultraviolet  light  at  wavelengths  between  3SO0  and  4000 
sngstroms.   (b)  Scanning  system:  Mechanical  scanning  would  be 
used  with  a  ^hotomultlplier  as  a  detector.   A  vibrating  reed 
smnnnr  is  preferred,    (c)  Detector  system:  While  a  vldlcon 
twnhnlqiie  offers  advantages  because  of  size,  ruggedness  and 
sensitivity,  the  IniUal  design  (mid- 1960)  would  uttllre  an  RCA 
type  IPai  ptaotomultiplier,  a  proven  tube  with  long  operating 
lifetime,  as  the  detector,  (d)  Electronics:  A  block  diagram  of  a 
woricable  system  was  developed.  (Author). 
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Space  Sdenoes  Lab.,  General  Electric  Co.,  Philadelphia,  Pa. 
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Descriptors:  (''We^xm  systems.  Systems  engineering) 
(^Systems  engineering.  Re-entry  vehicles),  (*Re-entry 
vUilcles,  Systems  engljieerlng),  Navigatimi,  Guidance, 
Atmosphere  entry.  Spacecraft. 

Star  tracker  specificaticas  were  determined;  these  spedfl- 
cations  were  used  In  the  star  tracker  study.  Solar  collector  . 

performance  and  preliminary  specifications  were  established         ] 
for  earth  satellite  missions.   Several  detail  engineering  design 
studies  Were  made  on  solar  collector  orientation  that  included 
orientation  ai  payload  to  earth  vertical,  sensing  components, 
and  torque-producing  components.   A  study  of  attitude  sensing 
by  means  at  body-mounted  rate  gyros  was  made  and  feasibility 
at  this  concept  was  established,   ^ace  motion  simulation  tests 
were  performed  on  the  various  simulators,  including  a  star 
simulator,  to  check  out  the  star  tracker.   Funding  limitations  on 
the  Advanced  Reentry  Vehicle  Program  prohibited  as  large  an 
effort  as  originally  planned  in  this  subtask,  but  within  the 
limited  funding  the  majority  of  the  ol^ectives  were  achieved. 
(Author) 
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Unclassified  report 

Descriptors:  (*Timing  devices,  Standardizatioo), 
(*Quided  missile  ranges.  Time  signals).  Data  processing 
systems.  Digital  reorarding  systems,  Telemeterii^  data. 
Data  transmission  systems. 

Present  and  proposed  missile,  satellite  and  space  research 
programs  require  tbe  adoption  of  standarized  time  formats  for 
the  ef&cient  inter-change  of  test  data  among  the  various  test 
raagss,  ooatraotors,  universities  and  government  laboratories. 
These  formats  must  be  sultaUe  for  recording  on  magnetic 
t^>e,  recording  oscillographs,  film  and  for  real-time 
transmission,  meeting  the  requirements  of  both  manual  and 
■ntnmatic  data  reduottao.  The  task  of  standardising 
instrumentation  timing  systems  was  assigned  to  the  Tel^' 
Communications  Woridng  Gro«9>  (TCWG)  of  the  IRIG  by  the 
Steering  Conunittee  in  October,  1956.   The  Standard  described 
in  tlds  paper  was  presented  to,  and  accepted  by,  the  Steering 
Committee  at  Boulder,  Colorado  on  July  20,  1960.   Definition 
of  terms  relating  to  description  of  the  Standard  formats  will 
be  found  in  the  Glossary  oontained  in  this  document.  (Author) 
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Report  on  Survey  of  Soviet-Bloc  Scientific  and  Technical 
Literature. 

Descriptors:  (•Tracking,  Abstracts),  (^Guided  missiles. 
Tracking),  (*^pacecraft.  Tracking).  Electromagnet  proper- 
ties. Ions,  loDosiriteric  disturbances.  Radio  astronomy. 
Oscillators.  USSR. 

This  is  the  twenty-first  report  In  a  series  reviewing  Soviet 
developments  in  tracking  missiles  and  space  vehicles.    It 
covers  materials  contained  in  Soviet  open  literature  published 
during  the  first  half  of  1963.   Information  not  directly  related 
to  the  assigned  suuject  has  been  included  because  of  its  broad 
implicatioos  for  study  in  this  field.   Topics  covered  in  this 
series  are:   Electromagnetic  problems;  ion  clouds  and 
ionosphere  perturbations;  and  radio  astronomy  (radio  emission, 
antennas,  and  quantum  molecular  oscillators). 
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^ace  Sciences  Lab.,  General  Electric  Co.,  Phlldelphia,  Pa. 

RE-ENTRY  PHYSICS.   VOLUME  m.   INTERACTION  OF 

VEHICLES  IN  EARLY  RE-ENTRY  ENVIRONMENT. 

CHAPTERS  1-5. 

by  R.  Hughes,  D.  Vachon,  M.  Komhauser,  T.  Altsfauler,  and 

L.  Good.   Dec  60,   60p 

Contract  DA36  034ORD3187;  Pro].  5U16  01  004 

Unclassified  report 

Special  report  for  the  Re-Entry  Phjrsios  Data  Correlation, 

Evaluation  and  Documentation  Program. 

Descriptors:   (*Re-entry  vehicles.  Atmosphere  entry), 
(* Atmosphere  entry.  Re-entry  vehicles).  Space  charges.  Drag, 
Aerodynamic  heating.  Heat  transfer.  Stellar  eclipses. 
Thermal  radiation.  Plasma  physics.  Magnetic  fields.  Space 
environmental  conditions.  Data. 

This  volume  is  the  third  of  a  series  on  re-entry  fdiysics. 
In  this  volume,  aspects  of  the  Interaction  of  vehicles  In  early 
re-entry  environment  are  covered.  Including  space  charge  and 
electrostatic  drag,  sptitterlng.  meteorold  erosion,  thermal 
irradiance  and  body  temperature,  and  star  occultatlon.   (Author) 


AD-600  6^ 
OTS  Price  $1.10 
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S^ace  Sciences  Lab..  General  Electric  Co.,  Philadelphia.  Pa. 
WEAPON  SYSTEM  107A-1.    MARK  3  ADVANCED  RE-ENTRY 
VEHICLE  PROGRAM.   INERTIA  WHEEL  CONTROU 
Final  summary  rept.   Subtask  n-6 
oomp.  by  C.  D.  Hawn.   15  Nov  61,  lOp   R60SD66  2  6 
Contract  AF04  647  269 

Unclassified  report 

Descriptors:     (*Weapon  systems.  Systems  engineering), 
(•Re-entry  vehicles.  Systems  engineering),  (♦Inertial  auid- 
•noe,  ^acecraft),  Attttaide  control  systems,  Uquids.  Flv- 
wheels.  FeasibiUty  studies.  m-*    .  *v 

An  Investigation  was  conducted  to  determine  the  feasibility 
ofdeeignlngU^pild  flywheel  attitude-control  systems.   Thefly- 
wheelas  oonstructed  was  composed  of  the  foUowlng:   a  tube 
toraed  into  a  ring,  an  electromagnettc  pwap,  and  a  Uquid  metal 
serring  as  the  armature  conductor  and  flywheeL  A  permanent 
magnet  was  positioned  to  develop  a  constant  flux  field  aczoes 
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the  tube  containing  the  liquid  metaL  Current  flowing  In  phase 
quadrature  with  the  magnetic  field  through  tte  liquid  metal 
crested  a  force  on  the  Uquld  and  caused  it  t6  flow  around  the 
tnbe.  This  action  fsosrated  the  momentum  required  to  rotate 
the  qieoe  vehiole.  One  of  the  major  probIeit«  of  this  fluid  fly- 
wheel concept  was  ths  feasiUlitjr  of ««— <t"«Ht  a  lightweight 
Uquld-metsl  pump  with  the  punqilag  capiottj  required  for  ths 
stttude  control  system.  Two  approaches  w«7e  followed  simul- 
taasottsly  under  thU  subtask:  (a)  Deeign,  odnstruotion,  and 
teat  of  pumps  and  liquid  flywheel  systems.  jPb)  Digital  com- 
puter study  of  ths  parameters  affeotti^  liquid  flywheel  designs 
snd  opera^on,  baaed  on  overall  system  weights  of  various 
^— l«ns.  Theoretioal  investigations  also  were  made  of  the 
power  supply  oharactoristics  and  requirements  for  such  a 
device.  (Auti-ic; 

AD-600  716  DiT.  12,  7 

OTS  Prtoe  $11.00 

Wyie  Labs.,  Inc..  El  Segundo,  CaUf. 

PBODUCTION  ACCEPTANCE  TESTING  OP  CABLE  SPLICE 
CAOS  FOR  MINUTBMAN  INTBRarrB  C01flfUNICATK>NS 
SYSTEMS  WINGS  n  AND  m.   MANUFACTURED  BY  CHAN- 
NELL  SPLICINO  MACHINB  COMPANY.  INdi 
Test  rept.  29  Aug  62  -  6  Jun  63. 
May  64.  ISOp  Wyle  Tefltl4720 
Cootraot  AF04  694  287 
BSD  TDH63  217 

itoolasslfled  rqixirt 

Deeorlptors:  (*Proteotlve  coverings,  Bleottlc  connectors), 
(*Bleotrio  cooneotors.  Protective  coverb«i),  («Interoommu- 
aioatlan  systems,  Ijumnhlng  sltee),  (*Test  tneOiods,  Military 
iwyilrentent).  Electrical  equ^nnent,  PerfoRnanoe  (Engineer- 
ing), Environmental  tests,  Baperlmental  ditta.  Guided  missile 
Isunohers,  Quality  control.  Electric  oaUes. 

The  purpose  of  this  production  acceptance  f$t  program  was 
to  verify  maautaoturlng  techniques  and  to  dolBrmine  the  sulU- 
btlity  of  the  qtlloe  oases  tested  for  use  in  greund  burial  In- 
stslUtioas  for  mlnuteman  Interslte  oommunclations  systems. 
The  oslde  spUos  cases  reftared  to  herein  were  designed  and 
mamrfacturwl  by  ChanaeU  ^dicing  Maohlns  Compaoy.  Glandors. 
CaUfomla.  The  tert  specimens  were  subjeqted  to  several  en- 
vironmenUl  and  operational  oondltlans  simiAatiog  ground  bur-   . 
isl  installation.   A  deeoription  of  the  test  q>ecimens  and  the 
test  program  which  was  conducted  is  included  in  this  report. 
(Author) 


AD-600  719  Div.  12,  1 

OTS  Price  $1.00 
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Aercqiaoe  Corp.,  ^jcm  Angeles),  CaUf. 
ELECTRONICS  PROGRAM.   sXtELLTTE  ATTITUDB  SYS- 
TEM EXPERIMENTS. 

Semi-annual  teohnloal  rept.,  1  Jul-31  Dec  63. 
by  D.  J;  Grlep.  IS  May  64,  SBp  TDR269  4250  33  t 
Contract  AF04  695  269 
SBDTDR64  86 

Unslsssified  report 

Deeorlptors:  (*Satelllte  attitude,  conbrol  systems).  f*Pnea- 
matlc  systems.  Spacecraft),  (^Attitude  control  systems. 
Pneumatic  systems).  Simulators,  Jets,  Mercury,  Flysdieels, 
Horlson  scanners.  Noise,  Analysis. 

Progress  during  the  period  1  January  1963  through  30  June 
1963  has  been  achieved  primarily  in  tits  determination  of  the 
pulsed  performanoe  of  low  thrust,  cold  gas,  mass  *>Hp"1sion 
systems.  The  results  obtained  from  tiwee  eiqieriments  re- 
quired the  revision  of  the  analytical  model  desoriUi^  the 
pulsed  performance  of  cold  gas  pneumatic  systems.  A 
satellite  attitude  control  system  nHiiring  a  mercury  fluid  fly- 
wheel Is  currently  being  mechanized  on  the  sh^  axis  vehicle 
simulator.  A  digital  logic  controller  was  evalustod  usii^  the 
single  axis  vehicle  simulator.  A  G.  E.  Mod  n  horlson  sensor 
noise  evaluation  has  been  performed.  The  power  spectral  den- 
sity of  the  sensor  noise  was  obtained.  (Author) 
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AD-600  031  Dlv.  IS,  8 

OTS  Price  W.75 

Naval  CMl  Engliieeriiig  Lab.,  Port  Hueneme,  Calif. 

Eia-SHIELDING  EFFECTIVENESS  OF  COPPER-SPRAYED 

ENCLOSURES. 

Technical  T«pl. 

by  Homer  A.  Lasttter.  1  May  64.  26p 

Pro].  Y  F006  09  02  2U 

NCELR390 

Unclaaslfied  report 

Deecrlptora:  (*Electromagiietic  shielding,  Radiofrequency 
Interference),  (^Copper  coatings.  Effectiveness),  Measure- 
ment, Economics,  Plywood,  Structtires. 

The  shielding  effectiveness  of  three  screen  rooms  was 
determined  and  evaluated  before  and  after  copper-spraying. 
Cost  and  maiqx>wer  requirem«its  for  copper- spraying  are 
discussed. 


AD-600  261 
OTS  Price  $L0O 


Dlv.  13,  16 


Factory  Mutual  Research  Corp.,  Norwood,  Mass. 

FIRB  HAZARD  TO  FALLOUT  SHELTER  OCCUPANTS.    A 

CLASSIFICATION  GUIDE. 

Final  research  rept. 

by  J.  B.  &nith,  E.  W.  Cousins,  and  R.  M.  Newman. 

3  Apr  64,  40p  FMRC15328 

Contract  OC  PS64  40,  Task  U33A 

Unclassified  report 

Descriptors:   (*Flres.  Shelters)  (•Shelters,  Fires) 
Hazards,  Buildings,  Standards,  Classification,  Urban  areaa. 
Civil  defense  systems. 

This  classification  guide  was  preparsd  for  the  use  of 
architects  and  engineers.   The  guide  was  field-tested  by 
several  architects  and  a  consulting  engineer.    Trial  surveys 
were  made  at  existing  designated  shelters  in  buildings  of 
varied  construction,  occupancy,  and  age,  in  relatively  con- 
gested areas.    The  guide  was  found  to  be  simple  and  easy  to 
use.   Consistent  results  were  obtained. 


AD-600  305 
OTS  PrJoe  |3.50 


DiT.    13.2.31 


Naval  Civil  Eogliieerlng  Lab..  Port  Hueneme,  Calif. 

STRUCTURES  IN  DEEP  OCEAN:  ENGINEERING  MANUAL 

F03  UNDERWATER  CONSTRUCTION.    CHAPTER  3. 

RECONNAISSANCE  AND  POSITIONING. 

Teofanlcal  rept. 

bjr  T.  T.  Lee.   18  Mar  64.   236p 

Ta/dc  Y  F015  01  OOU 

NCBLR284  3 

Unclassified  report 

Dasortptont  (*Stte  selaotiofi.  Underwater),  (*Underwata(r. 
CoBStruottoo),  (*lBatructloD  manuals.  Engineering), 
PoctttOB  *«»««»g,  Navlgatloo,  ClvU  engineering.  Oceans. 
Military  strategy,  Ooeaa  bottom  sampling,  OceanograpUc 
va«Mls. 

Tte  tUtt  factors  laivolved  in  raoonnaissanoe  and  positioning 
tor  a  deep  oc«an  construction  site  are  described  in  this  report. 
In  iM*""*"^"!!  surface  position  from  landfall,  the  two  chief 
itHth"***  are  the  optical  (a«xtant-angle  fix)  and  the  electro- 
magnetic methods.   Eleotromagnetic  methods  involve  radar 
and  otbar  tacfanlques  such  as  tbe  Tellnromster,  Raydist.  and 
Qsodtmeter.  In  detenninlng  posttloa  from  a  point  out  of  sight 
ct  laad.  celestial  navlgatlaa  is  tbe  general  ntsasuremeot. 


Bleotromagnetlo  tsobni<iaas,  such  as  Sboran  and  Loran,  are 
effeotive  for  loog-range  aoouraoy  (distances  between  50  and 
1400  miles).  LORAC  is  oonsldered  to  be  one  of  the  mot 
aoourata  long-range  (500  miles  or  greater)  positioning  sys- 
tems.  M««»»«tfiifm  a  position  relative  to  an  underwater  con- 
struction site  represents  a  major  problem  to  the  constructor. 
Factors  Involved  include  that  o  a  suitable  mooring  system. 
Conventional  anchor  cable  systems  are  conunonly  used  for 
depths  less  than  6,000  feet.   For  greater  depths,  the  U.  S.  Navy 
Bureau  of  Yards  and  Docks  has  devised  a  special  deep-sea 
mooring  system. 


AD-600  306  Dlv.  13,  2.  31 

OTS  Prloe  $0.50 

Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 

OTRUCTURES  IN  DEEP  OCEAN:  ENGINEERING  MANUAL 

FOR  UNDERWATER  CONSTRUCTION.  CHAPTER  1. 

INTRODUCTION. 

Technical  rept. 

by  W.  J.  Tudor.   15  Mar  64,   9p 

Task  Y  F015  01  OOU 

NCEL  Ra84  1 

Unclasslflad  rsport 

Descriptors:   (•Civil  engineering.  Underwater),  (•Under- 
water, Construction),  (•Instructioa  manuals,  En^neerln^, 
Oceanogr^hic  data.  Oceanographlc  equipmsnt.  Marine 
englneerii^.  Oceans,  Military  strategy. 

The  objective  of  this  manual  la  to  provide  lnform.ition  on 
environments,  systems,  and  techniques  relative  to  oonstruotioa 
in  deep  ocean  areas.   Developments  In  Naval  warfare  have 
placed  emphasis  on  the  dep  ocean  areas  as  an  operating 
envlronmont;  consequently,  in  suj^Mrt  of  these  operations, 
there  is  a  need  for  Imowledge  ooooeming  methods  of  construo- 
tlon  in  the  deep  ocean.  It  la  realized  that  these  methods  can 
differ  markedly  from  those  used  In  oonstructlon  on  land) 
therefore.  In  this  relatively  new  field  many  deficiencies  exist 
which  can  be  reduced  only  by  research  and  development.  This 
will  require  considerable  tlmei  however,  in  the  interim,  con- 
struction must  continue.  Toward  T««iH«g  thla  as  effective  as 
feasible,  existing  information  has  been  reviewed  and  digested, 
and  is  presented  in  this  manual.  Information  has  been  provided 
by  scientists,  engineers,  and  offshore  operators;  especially 
those  mgaged  In  petroleum  production.  Deep  ocean  oonstnio- 
tion  is  a  logical  extension  of  tbe  responsibility  of  the  Bureau  of 
Yards  and  Docks  for  construction  of  Naval  faeilltlea.   This 
manual  should  assist  in  meeting  this  responsibility  by  providing 
engineers,  constructors,  planners,  and  others  engaged  in  deep 
ocean  construction  wltii  pertinent  iikformation.  (Author) 


AD-600  307 
OTS  Price  $2.75 


Div.   13,2.31 


Naval  Civil  Engineering  Lab.,  Port  Hueneme.  Calif. 
STRUCTURES  IN  DEEP  OCEAN:  ENGINEERING  M.VNUAL 
FOR  UNDERWATER  CONSTRUCTION.  CHAPTER  2.  DEEP- 
OCEAN  ENVIRONMENT. 
Technical  rept. 

by  W.  J.  Tudor,   IS  Mar  64.   136p 
Task  Y  F015  01  OOU 
NCEL   R284  2 

Unclassified  report 

Descriptors:  (*Oceanology,  Data).  (•Underwater.  Construc- 
tion) (•Instruction  manuals.  Engineering),  ClvU  engineering. 
Marine  geology.  Oceans,  Military  strategy. 

Technologioal  development  indicates  that  much  of  the  naval 
warfare  ai  tbe  future  will  oocur  at  deep  ocean  depths.   Con- 
currently, there  is  a  need  for  additional  knowledge  of  methods 
for  construction  in  deep  oceans;  therefore,  the  objective  of  this 
report  is  to  provide  information  on  environments  and  to 
describe  systems  and  tecfanlques  developed  for  construction  la 
deep  ocean  areas.  This  ohsptsr  oontalns  environmental 
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knowledge  pertaining  to  waves  and  current  sctlon,  salinity  and 
temperature  variations,  bottom  topography,  marine  organisms, 
chemical  and  physical  properties  of  sea  wnter,  etc.  In  order  to 
treat  all  of  this  data,  it  was  convenient  to  first  locate  and  dis- 
tinguish the  oceans  and  then  describe  the  ocean  bottom  and 
ooean  contents  before  finally  desoribing  thf  (dynamlo  factors 
aottng  on  the  ooeans.  (Author) 


AD-600  356  Dlv.  13,  14,  30 

OTS  Price  $0.76 

Naval  Civil  Engineering  Lab.,  Port  Hueneolit.  Calif. 

STATIC  AND  DYNAMIC  SHEAR  STRENGTH  OF  DRY  SAND.. 

Technical  Note 

by  R.  L.  Lytton  and  C.  R.  White.  Apr  64,  22p 

Pro].  Y  F008  08  03  402  and  DASA  13  018      { 

NCEL  N585  J 

I  nolasslfled  report 

Descriptors:  (*Sand,  Mechanical  properties),  (*LoadiiY 
(Mechanics),  Sand),  Soil  Mechanics,  Mechanical  pn^erUes, 
Internal  friction.  Shear  stresses.  Tests,  StaUos. 
Dynamics. 

The  tests  reported  here  were  made  to  determine  the 
strength  properties  of  a  specific  sand  used  In  large  quantities 
for  dynamic  soil-structure  Interaction  experiments  and 
dynamic  bearing  capacity  experlnsents  at  NCEL.    Another 
purpose  was  to  disclose  the  effect  of  loading  rate  on  the  shear 
strength  of  dry  sand.   Results  were  found  to  be  slmUar  to  those 
obtained  by  other  researchers,  i.e.  loadii«  rate  has  little 
effect  upon  tbe  shear  strength  of  dr^ftand.  Cohesion  of  the 
sand  was  zero.   Static  angle  of  friction  was  44.0  degrees  and 
dynamic  angle  of  friction  was  43.1  degrees.    Auxiliary  tests 
revealed  the  effects  on  dynamic  angle  of  friction  of  small 
amounts  of  absorbed  moisture,  grain  size  segregation,  and 
grain  shape.    (Author) 

AD-600  357  Dlv.  13.  14 

OTS  Price  $0.50 

Naval  Civil  Engineering  Lab.,  Port  HusoeiU,  Calif. 

FIELD  EVALUATION  OF  EXTERIOR  CONCRETE  AND 

MASONRY  PAH'TS. 

Technical  note 

by  A.  P.  deMaroo  and  C.  V.  Broulllette.  28i  tab  64. 19p 

ProJ.  Y  f018  06  902  , 

NCaL  N480  I 

I I  Unclasslflad  report 

Descriptors;   (•Plastto  paints.  Environmental  tesU), 
(•Conoreta,  Salt  spray  tests).  Buildings,  pyotectlva 
treatments.  Solar  radiation.  Weatherproafli«.  Wssr 
resistance.  Rainfall.  Absorptton.  ||  " 

A  large-scale  field  application  to  evaluate  four  currently 
qwolflad  exterior  concrete  and  masonry  paints  has  been 
utdnrtskeo.   The  paints  were  applied  on  the  ocean  side 
of  a  large  concrete  building  in  such  a  way  that  each  paint 
received  tbe  sama  set  of  slightly  varying  exposure  condi- 
tions.  Since  tbe  ocean  side  of  the  test  location  faces  di- 
rectly south,  the  paints  under  evaluation  are  subjected  to 
natural  weathering  under  the  Influenoe'  of  solar  radlatioB 
and  salt  spray.   Present  findings  Indicate  that  one  of  the 
four  paints,  a  cement-water  paint,  has  an  unleslrable 
water  absorbing  characteristic  under  wqioMre  to  continuous 
rsinfslL   (Author) 


AO-600  511  Dlv.    13.  14 

OTS  Prloe  $0.75 


Naval  Civil  Engineering  Lab.,  Port  Raeiia^,  Calli, 

LAYERED  PAVEMENT  INVESTIGATIONS,  TEST 

PROCEDURE. 

by  J.  Nielsen.  Mar  63,  2^ 

Task  Y  F015  15  02  119 

NCEL  N579 

ikolassifled  report 
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Descriptors:  (*Test  equipment.  Test  methods),  (•Pave- 
mente.  Design),  Materials,  Simulation,  Operation,  Labor, 
Industrial  aqu^mient.  Road-building  equipment,  Landiiy 
fields.  Quality  control.  Tests. 

The  NCEL  mechanical  subgrade  is  a  devloe  which  slnui- 
lates  the  action  of  a  natural  subgrade.   This  apparatus  is  In- 
tended for  use  in  evaluating  materials  for  airfield  pavement 
ooDStructlon.   The  adoption  of  a  test  procedure  is  a  prelimi- 
nary step  in  the  evaluation  of  all  types  of  airfield  pavement 
materials  using  the  Bteohanlcal  subgrade  and  the  concepts  of 
the  layered  pavement  design  method.   (Author) 


AD-600  619 
OTS  Prloe  $1.50 


Dlv.  13 


Naval  ClvU  Engineering  Lab.,  Port  Hueneme,  Calli. 
MODIFIED  T-6  BARRACKS  CONTROLLED  CLIMATIC 
HEATING  STUDIES.  -> 

Technical  rept.  V 

by  C.  R.  Hoffman.  12  May  64,  56^)  ) 

Task  Y  F015  11  01  149 
NCEL  R286 

Unclassified  report 

Descriptors:  (*Protectlve  shelters.  Polar  regions),  (•Heat- 
ing planto.  Protective  shelters),  (*Polar  regions.  Heating 
plants),  'Air  conditioning  equipment,  BUlitary  personnel. 
Cooling  and  ventUatloning  equipment.  Military  InstaUatlons. 

In  an  efbrt  to  improve  personnel  oomlbrt,  heat-loss  studies 
of  the  Modified  T-5  Barracks,  developed  for  polar  use,  were 
conducted  and  two  experimental  heating  systems  were  designed, 
fabricated,  and  tested.   One,  is  a  hot-air  floor  plenum  heating 
system  providing  both  radiant  and  conveoUon  heatins.   The 
other  is  a  complete  alr-condltloning  system  Incorporating 
beating,  humidlflcatton,  and  fresh-air  ventUation.   This  system 
was  designed  for  a  packaged  temporary  polar  camp  developed. 
This  report  presents  the  results  of  the  heat-loss  study  and  ttte 
evaluation  of  the  two  heating  systems.    (Author) 


AD-600  700  Dlv. 

OTS  Price  $0.75 
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Naval  ClvU  Engineering  Lab..  Port  Hueneme,  Calif. 

SNOW  MOVEMENT  LITERATURE  REVIEW. 

by  Nancy  S.  Stehle.   28  May  64,  21p 

Task  Y  F015  11  01  025  / 

NCEL  N594  f 

Unclassified  report 

Descriptors:  ("Polar  regions,  Sbow),  (•Snow,  Drift), 
Reviews. 

Polar  areas  are  plagued  with  drifting  snow,  with  resulting 
problems  in  logistics  and  maintenance.   A  literature  seaich 
on  present  knowledge  of  drift  and  drift  control  shows  that 
laboratoiy  tests  on  the  physics  of  snow  movement  should  be 
conducted  using  snow  and  material  simulating  snow  lor  scale 
model  studies.   These  tests  then  would  f  irther  knowledge  of 
drifting  snow  more  quickly  than  can  be  obtained  I7  field 
observation  alone.   However,  the  laboratory  studies  must  be 
oonplaA  with  field  tests  in  order  to  establish  their  validity. 
(Author) 


AD-600  866 
OTS  Price  $0.50 


Dlv.  IS 


V 


Boeing  Co.,  SeatUe,  Wash. 

SPECIAL  TEST  EVALUATION  REPORTS  -  STP  HI: 

AMERICAN  AIR  FILTER  ECP  90  INVESTIGATION  ST-IOL 

Test  rept. 

fay  J.  Vlnoont.    fi96$ ,  lip  T2-S209  IS 

Oontraot  AF04  694  432 

Unclassified  report 

I>eaor4;>tors:  (*Compressors,  Performanoe  (Enginearli^), 
(•Oas  filters.  Air),  FaUure  (Mechanics).  Noise.  Tests, 
(Control  systems.  Reports,  Valves. 
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Tto  «*«*«  "Mr*"*^  tni11fta«i'«  that  both  InstniiDeiitatlon  Control     • 
Air  Comprossors  wars  opmUa^  nonnally  at  all  times.  The 
noisy  ohatter  of  the  oiMOk  Talre  obMrred  on  the  LF  compressor 
■i^gesta  ^f*  the  air  oompwow  whfadi  were  removed  from 
aervloe  at  UATB  Ibt  emeaslTe  aolse  may  not  hare  had  an 
trnp^MwHin  fallnre.  The  Inrestigatton  of  the  two  STP  m  air 
ooovreaaors  before  and  after  the  Installation  of  AAF  ECP  90 
did  not  reveal  any  deterioration  In  perfonnanoe  or  any 
twynrHnj  fallares.   (Author) 

AD-400  869  Dlv.  13.  14,  30 

OTS  Prloe  $1.25 

Forest  Prodoots  Lab.,  Madison.  Wis. 

PERFORMANCE  OF  SANDWICH  PANELS  IN  FPL 

EXPERIMENTAL  UNIT. 

Research  paper 

by  L.  O.  Anderson  and  Lyman  W.  Wood.   May  64.  41p 

FPLU 

Uholasslfled  rq;)oit 


Desor4>tors:     (*Sandwlch  panels.  Environmental  tests), 
(*Test  facilities,  Sandwloh  oonstruotlon).  Buildings.  Stnio- 
tural  properties,  Meohanloal  properties.  Plywood,  Con- 
struotlOB,  Honeyoomb  oores.  Manufacturing  methods. 
Materials. 

Design  and  ooostraotton  details  of  the  Experimental  Unit  at 
the  U.  S.  Forest  Pioduots  Laboratory  at  Madison.  Wis.,  In 
1947,  to  provide  a  facility  for  longtime  exposure  tests  of 
various  types  of  sandwich  wall  panels  under  conditions  simu- 
lating those  of  dw^llngs.   The  performance  of  Individual 
panels  after  periods  of  exposure  up  to  15  years  Is  discussed. 
(Author) 


^ 
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14.   MATERIALS  (NON-METALUC) 


AD- 600  030 
OTS  Price  $0.60 


DlT.  14.  10,  17 


EXPEBIMINTAL 


Ground,  Md. 
AIR 


Coating  and  Chemical  Lab.,  Aberdeen  Provlni 

THE  FIELD  EVALUATION  OF  AN 

DRY  FUEL  RESISTANT  COATING. 

Interim  rept.  no.  1 

by  Virgil  O.  Hatch.  6  Mar  64,  Idp 

Pro].  1H0M401A110-0S 

CCL160 

llaelassltled  report 

Descriptors:  (*Pla8tlc  coatings.  Environmental  tests), 
(*Acrylonltrile  polymers.  Plastic  coatings),  ('Butadienes, 
Polymers),  (*Fuel  tanks.  Corrosion  InhiblUon),  Coatings, 
Phenolic  plastics.  Elastomers,  Fuel  trucks. 

The  object  of  the  investigation  is  to  field  evaltiate  an  experi- 
mental air  dry  fuel  resistant  coating  based  ch  i^ienolic  modl- 
flad  butadiene  acrylootrile  copolymer.  The  iooating  was  ap- 
plied to  the  interior  of  eight,  1300  gallon.  6  x  6.  2  1/2  ton. 
Aiel  transporters  and  examined  every  three  months  for 
periods  up  to  21  months.   There  was  no  evidence  at  cracking, 
peeling  or  slutting  of  the  coating  when  ejqxised  to  various 
fuels.   Small  corrosion  spots,  due  to  improper  cleaning  prior 
to  coating,  were  easily  cleaned  and  brush  coated.   These 
rstouched  areas  have  given  excellent  service  to  date.  The 
nnmHw^  wu  itlso  applied  to  the  Interior  of  a  series  of  30 
gallco  and  5  gallon  containers  by  spray  and  ahish  respectively. 
The  containers  were  filled  with  various  fuel-water  mixtures 
and  placed  on  exterior  exposure.   Visual  inspection  after 
U  months  showed  the  coating  to  be  in  excellent  condition. 
(Author) 


\ 


/ 


AD-600  033  DtT.  14,  IT 

OTS  Price  $0.7S 

Fsltman  Research  Labs.,  Plcatlnny  ArsenalJ 

Dover,  N.  J. 

EFFECT  OF  SURFACE  PREPARATION  AND  ELEVATED 

TEMPERATURE  STORAGE  ON  ADHESIVE  ^NDS  TO 

ALUMINUM. 

by  Raymond  F.  Wegman.  May  64,  2^ 

Pro).  IH  02  4401A110 

PATM1265 

9aolasslfled  report 

Desor^itors:  (*Alumlnum,  Bonding),  (*Adhs*lves. 
Strsogth),  (*Epoxy  plastics.  Adhesives),  Surfaces. 
Preparation.  Bonds.  Tensile  properties.  Phsnolic  plastics. 
Storage.  Aging  (Materials).  Polyamlde  plastics. 

Two  room-tenqwrature-curlng  epoxy-type  ailiesives  wer* 
used  to  bond  aluminum  to  alimilnum.   Two  ohsmical  methods 
at  treating  aluminum  were  used.   The  effects  of  varlatioas  in 
test  temperature,  MIL-STD-304  oondltloali^  and  elevated 
and  room  temperature  storage  for  1  year  wqre  evaluated.-  In  ' 
all  a<  the  oases  investigated,  elevated  temperature  storage  had 
no  detrimental  effect  after  oqe  jrear.  Howevfer.  there  was  in 
all  oasss  a  decrease  in  tensile  strsf^th  durlt^  the  initial 
stsfse  at  heat  storage  and  no  substantial  increase  was 
noticed  until  after  6  naonths.  The  pholce  of  ssrface  treat- 
meat,  which  is  dependent  upon  thcadhesive  selected,  can 
reeult  in  a  difference  in  bond  strengths.  In  flie  case  at  the 
novolac-based  epoxy.  there  was  a  substantial  difference  be- 
tween the  tensile  strengths  obtained  using  the  two  treatment  " 
methods.  The  liquid  hydrochloric  acid  treatment  was 
superior  to  the  commercial  paste  treatment.  In  the  case  of 
the  polyamlde-epoxy,  the  results  obtained  were  substantially 
the  same  regardless  of  the  method  selected.   (Author) 


AD-600  067  Dlv.  14.  4 

OTS  Price  $1.00  *" 

Unkn  Carbide  Plastics  Co..  Bound  Brook.  N.  J. 

RESEARCH  ON  IMPROVED  EPOXY  RESINS. 

Quarterly  progress  rept.  no.  4 

by  W.  P.  Mulvaney,  R.  F.  SeUers.  and  S.  G.  Sknith.   1  May  64. 

31p 

Cootreot  Noai4178  00 

Unclassified  report 

Descriptors:   (*Epoxy  plastics,  Physical  properties), 
('Epoxides,  Molecular  structure),  Cyclopentanes,  Ethers, 
Molecular  isomerism,  Cyclopentenes.  Phenols,  PolycyoUs 
compounds.  Casting.  Tensile  properties,  Compressive 
properties.  Thermal  properties,'  Flllment  wound  construction. 
Binders. 

The  purpose  of  the  program  is  to  define  the  correlation  of  novM 
polyepoxlde  molecular  configurations  with  the  physical  proper^ 
ties  of  cast  resins  as  the  initial  step  in  providing  significant 
improvements  in  filament  reinforced  plastics  for  deep  sub- 
mergence structures.  A  discussion  of  the  relationship  of 
physical  properties  to  molecular  configuration  and  to  Qte  , 
relative  purity  of  representative  sample  resins  is  presented 
as  Interpreted  from  cast  resin  data.    Progress  is  described 
on  the  continued  evaluation  of  various  novel  epoxy  molecular 
structures  and  mortiflcatons  thereto.   (Author) 


AD-600  121  Dlv.   14.  4 

OTS  Price  $1.00 

Naugatuck  Chemical  Div.,  United  States  Rubber  Co..  Conn. 

SYNTHESIS  OF  REGULATED  STRUCTURE  POLY- 

PHENYLETHER-8ILOXANE  BLOCK  COPOLYMERS. 

Terminal  rept.,  1  Jul  61-15  Jan  64 

by  Robert  MacFarlane,  Jr.  and  Eugene  S.  Yankura.   Mar  64, 

34p 

Cootreot  DAM  020ORD6S07 

Unclassified  report 

Descriptors:  (*Heat  resistant  plastlcB,  Sllanes). 
('Elastomers,  Sllanes),  ('Silicone  plastics.  Synthesis 
(Chemistry)),  D^enyl,  Ethers,  Alcohols,  C<qx>lymerizatlon, 
Condensation  reactions.  Hydrolysis,  Dehydration. 

In  an  attempt  to  prepare  elastomers  stable  at  high  tempera- 
tures, polymers  with  molecular  weights  estimated  to  be  as 
high  ss  100,000  were  formed  by  condensation  of  p,p'-dl- 
hydroxydlphenylether  with  diphenylsilanes.   Thermal 
gravimetric  analyses  for  some  of  ttiese  polymers  are  reported, 
and  their  thermal  stability  and  elastomerlc  properties  are 
discussed.   Hie  preparation  of  dihydroxy  derivatives  of  di- 
and  poly-  phenyl  ethers  by  alkaline  hydrolysis  and  by  inter- 
molecular  dehydration  is  also  deecribed.  (AuOoi) 


AD-600  176  Div.   14,1,26 

OTS  Price  11.00  ' 

SbeU  (Foeter  D.)  Inc.,  New  York. 

RAIN  REPBlLENT. 

Interim  r^.  no.  1,  15  Jan  -  15  Apr  64 

by  W.  Miglas,  E.  McDonnell  and  J.  MltcheUTaln.  22  Apr  64,     - 

33p 

Contract  NOw64  0231o,  continuation  of  Contract  NO  w62  0557c 

Unclassified  report 

Deecriptors:  ('Molstureprooflng,  Films),  CAntlraln  agents. 
Manufacturing  methods).  Silicone  plastics.  Titanium,  Copoly- 
merication.  Surface-active  substances.  Zirconium,  Chemical 
reactions,  Sllanes,  Windshields,  Aircraft 

A  reaction  mechanism  is  provided  for  foimatloo  and  utilization 
of  silicone-titanlum  copolymer  H.   The  use  of  heated  air  on 
ttie  rain  spray  apparatus  did  not  result  in  increased  durability 
of  formtilatlons  containing  silioone-titanium  copolymer  H.  A 
new  rain  spray  qiparatus  is  under  construction  wiiich  is  de- 
signed to  deliver  a  more  uniform  rain  spray  and  allow  the  use 
of  larger  test  panels.  In  Qte  pr^iaratloo  of  silicooe-zlroonium 
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copolymers  reaction  at  a  temperature  of  138-140  C.  results  in 
a  clear  liquid  yielding  a  dry,  waxy  film,  whereas  reaction  at 
105  C.  results  In  a  cloudy  liquid  giving  a  soft  and  tacky  film, 
(Author) 


A-M0M7 

OTS  Price  $1.25 


DlT.   U.  4 


Atlantic  Research  Corp..  Alexandria.  Va. 

ISVBLOPltBNT  OF  LOW-DENSITY  HX3H-STRENGTH 

FOAMED  PLASTICS  VU  IONIC  FOLTMERIZATION. 

Technical  rept 

Mar  64.    41p 

Contract  DA19  U9AMC9X:   Pro].  1K643  303D547 

ANL  C  and  OMa 

Unclassified  report 

Descriptors:   (*E:q>anded  plastics,  Prq>aration),  (*Vlnyl 
plastics,  Expanded  plastics).  Ethers.  Polymerization. 
Methanols,  Copolymerlzation,  Foams,  Physical  properties. 
Density,  Tensile  properties.  Catalysis,  Ions.  Free  radicals, 
O-Heterocyclic  compounds, 

Equimolecular  mixtures  of  mono-  or  di-allyl  ethers  of 
trimetfaylolpropane  and  sulfur  mc»ochlorlde  gave  tough. 
spongy  foams  when  reacted  in  a  halogenated  solvent,  which  also 
acted  as  a  blowing  agent.  Reaction  was  rapid  at  room 
temperature,  but  quite  slow  at  0  F.    A  nimiber  of  vinyl  allkyl 
and  divlnyl  ethers  were  evaluated  using  cationlc  catalysts  and 
chlorinated  solvents  as  blowing  agents  at  room  temperature. 
Foams  were  obtained  in  a  nimiber  of  cases,  and  the  flexibility 
of  the  foams  was  related  to  the  ratio  of  the  mono-vinyl  to  the 
divlnyl  ether.    The  foams  were  quite  spongy  and  friable.   Use 
3,4-<Uhydio-2U-pyran-2-methanol  as  a  co-ntonomer  with  vinyl 
ethers  gave  moderately  strong,  lightweight  foams.  (Authoi) 


AD-«00  349  DiT. 

OTS  Price  ia.50 


14.4 


MsUon  Inst,  of  Industrial  Rasoarch,  Plttsburgti.  Pa. 

TECHNICAL  REPORT  NO.  11. 

Rapt,  for  1  Sep  63-29  Feb  S4 

39  Feb  64.   llOp  ^ 

Contract  NoDra693  OOt  Task  NR356  407 

UnelMsifled  report 

DMoriptors:   (•SUoxsaas,  Crystalllzatian),  CStyrene 
plastios,  Syntbesls  (Chemistry)),  (*Inorgai^  polymers, 
Complax  oompounds),  (*Po]yestar  plastios.  Radiation  damtge), 
SUlooae  plastios.  Crystal  structure,  Styrenes,  Polymers, 
Molsoulax  struobire.  Potassium  compounds.  Mstalorganio 
oompoonds,  Zino  oompounds.  Organic  phosphoms 
compounds. 

CootSBts: 

CrystalliaatlOB  kinattos  and  morphology  o<  poly^(tatrametbyl^ 

parasUphaoylaas)  sUoxanes  (TMP3),  by  i.  H.  MagilL. 
MuHlftmrtlonal  oomb  branched  polystyrsBO,  by  T.  Altares,  Jr. 
Ttas  preparation  and  characterisation  dL  soma  star-  and  ooml>- 

typa  branctaad  poljrstyrenas,  by  D.  P.  Wyman,  T.  Altares,  Jr.. 

V.  R.  AUsB.  and  K.  Msyarsoo. 
9yathaals  a<  Tirtoally  moaodjapersa  Unaar  and  tatraohain 

polymers  with  Iriaalltad  stmoturea  by  use  of  a  novel  Initiator, 

■Iphsr-phanylatty^wtasslum,  by  S.  -P.  S.  Yen. 
Tha  foroad  oadUatloa  torsion  pendulum,  by  M.  H.  Bimboim. 
iBvastlgattoos  on  aoval  iaorganlo  polymers,  by  G.  C.  Barry. 
OQ  IrradUtad  Mylar,  by  R.  E.  Karwin. 


AO-M0  339 
OTS  Price  f  1.00 


DtT.  14 


Picker  X-Ray  Corp..  Cleveland,  Ohio. 

RBS8ARCH  AND  DBySLOPMENT  ON  ADVANCED 

GRAPHTTB  MATERIALS.   VOLUME  XVn.   RADIOGRAPHY 

OF  CARBON  AND  GRAPHITE. 

Taohnlcal  documentary  repL.  1  Feb  62-31  Jan  63, 

by  Thomas  C.  Fumaa,  Jr.,  snd  M.  R.  Rosumny.   ^r  64, 

32p. 
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Contract  AF33  616  6915,  Prols.  7360,  7381,  Taaks 

735003,  738103 

WADD  TR61  73,  .loL  17 

^  Uncla8slfla<^xeport 

Daaoriptqrst  (*Graphita.  Radiography),  (^Refractory 
materials.  Radiography),  Carbon.  Thickness.  Density, 
Qoallty  oontrol.  flsosttlvity.  Fllmf ,  Colllmaton. 

A  study  was  made  to  establish  optlm.mi  exposure  condi- 
tions fbr  the  radiographic  detection  of  mlnlm'im  size  defects 
in  ttldmesaaB  of  graphite  varying  from  four  to  sixteen 
Inches.   Through  tlte  use  of  grids  and  associated  techniques, 
0.5  per  cent  sensitivity  or  better  was  attained  on  high 
density  graphite  as  follows:   4  in.  Graphite  —  0.5  per  cent 
sensitivity  on  M,  single  emulsion  on  M  and  HD  films  at  110 
KV|  8  in.  Gr^>hlte  —  0.4  per  cent  sensitivity  on  AA  film  at 
150  KV;  13  In.  Graphite  —  0.35  per  cent  sensitivity  on  HF 
film  with  Cobalt-60;  16  In.  Graphite  —  0.3  per  cent  sensitivi- 
ty on  HD  film  with  Cobalt-60.   Other  parameters  and  tech- 
niques were  Investigated,  such  as  direct  X-ray  magniflca- 
tion,  screens,  films,  developers,  and  position  of  defect. 
The  use  of  the  grid  made  the  greatest  contribution  towards 
an  increase  In  sensitivity.   (Author)     ^ 


AD-600  340  DlT.  14 

OTS  Price  $3.36 

Nstiooal  Carbon  Company,  Clareland,  Ohio 

RESEARCH  AND  DEVELOPMENT  ON  ADVANCED  GRAPaiTE 

MATERIALS,  VOLUME  XXX  -  OXIDATION  RESISTANT 

GRAPHITE  BASE  COMPOSITES. 

Technical  documentary  rept.,  Sep  81  -  I>30  63 

by  K.  J.  Zeitsoh  and  J.  M.  CrisciOBa.Apr  64.81p 

Contract  AF  33  616  6915,Pro}s.  7350  and  7381, 

Tasks  735002  and  738103 

WADD  TR81  73  V30 

Uaelassiflad  report 

Oasorlptors:  (*Qraphtta,  Conytostta  materials), 
'(*RadCraotory  matarials.  Graphite),  (*CoatlngB,  oxidatloa 
inhiUtion),  Additives,  Ziroonlum  compounds,  Boridea,  SIHowi, 
Boroo,  Thorium,  Niobium,  Hot  working.  Oxidation. 

Tha  report  describes  certain  gr^thlta  base  conqKMltes 
oapaUa  tA  rasisting  oxidatloa  by  forming  a  protective  ooatiac 
from  their  oxidatloa  products.  Wbsn  first  exposed  to 
oxldliilng  conditions,  the  additives  or  graphite- additive 
reaotants  oxidise  and  form  a  coating  which  protects  the 
oompoaite  against  further  oxidation.   Since  these  mriterlals 
are  homogeaeous  composites,  they  can  be  machined  without 
destroying  their  oxidation  resistant  characteristics.  The 
most  eiffective  additives  investigated  were  comMnatioss  of      , 
ZrB3,  Si.  B,  Cb,  and  Th.   All  materials  were  prepared  in  a 
oaa-step  operation  by  hot  pressing.   The  report  describes  tha 
equipment  required  to  fabricate  graphite- refractory  oompositaa 
by  hot  pressing  at  temperatures  up  to  3100  C.  Oxidation  taat 
methods  enq>loy  indirect  induction  heating,  resistance  >M>««i«g, 
arc  Image  taofaniqaaa.  and  elaotromagBetic  levltation. 
(Author) 


1. 


AD-600  370 
OTS  Prloo  $3.75 


DiT.   U,36 


T<i¥lngt«in  Lafaa.,  Inc.,  Camfaridga,  Mass. 
THERMAL  RADIATION  CHARACTERISTICS  OF  TRANS- 
PARENT, SEMI-TRANSPARENT  AND  TRANSLUCENT 
MATERIALS  UNDER  NON-ISOTHERMAL  CONDITIONS. 
Technical  documentary  rept..  May  61-Jun  63 
by  Robert  C.  Fohraller.   Apr  64.   125p 
Contract  AF33  616  8368,  Pro].  7360,  Taaka  736001,  736004 
ASD  TDR63  719 

Unslassifled  report 
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II  (*RaCraot«ry  matariala,  Tharatal  radiatloo), 
(*TraaaparaBt  panels.  Hast  traaiter).  Aluminum  ooo^iounds, 
Oxldaa,  Abaorptlon,  Thermal  oowkiotlTtty,  Solids,  EmlssiTlty. 
Slagla  oryatals,  Hlg)i  tamparature  raaaaroh«  Iftiaroatmoture, 
DUftistoD,  Wava  transmlsaioo.  Crystal  latttoas,  Sosttarii^, 
PortorbatiOB  tteory,  Numerloal  aaalyala,  BauMoaa, 
bitagratloa. 

Tlwrmal  radiatlOB  from  aaCrsotory  oxide  mstarlala  is  a 
vohime,  ratter  thsa  a  rur^Ma,  pteaomraon.  Oanaral  aauatloas 
daawiWng  aaiiilastTlty,  traasmlsslTlty,  and  raOaotlTtty  £>r 
■OMttTlng  sad  ataoittag  systaiii  i  teTS  baan  dartvad  la  a  form 


ttet  allowa  datarmiaatloa  of  tte  aaoaasary  malarial  ooastanta 
•ad  oaloiilstloa  c<  aaiisslTlty  uadar  IsoUiiMtt  aad  aoa- 
laottenaal  ooadltioaa.  Mettaads  of  aratuatlac  aaajltloas  uadar 
vhloh  thaaa  equattoas  are  sppUcahU  hare  ba«n  darlTad.  aad  a 
■impla  axpraaaioa  davalopad  tat  radlaat  aaargjr  transfer  whan 
ooaduotloa  la  tte  soUd  is  nsgHgHOa  ralatlva  to  tte  radiant 
aoargy  traaafor  la  tte  solid.  Bxparlmaotal  a^kratu*  has  baaa 
davalopad  aad  ataaaurameats  of  ttia  Isotharmal  amlsslTity  of 
savaaral  raCraotory  oaddaa  aad  tte  traasmlsslTlty  o!  single 
oryatals  hava  baaa  made  ovar  tte  wavalaogth  arai^e  1-15 
mioroas  at  tamparaturaa  up  to  ISM  C.  EoilsstTtty  was  touad 
to  dapaad  atrongly  on  oompoaltioa,  miorottruotura  and  wava- 
leagth.  OUforeat  grades  at  ahimlna  oaramloa  raaga  from  about 
0.3  to  abora  0.9  la  tte  near  iatrarad.  Diflkiaa  Inuiamtsslvity 
maaaurameofta  provldad  aiQarlmeatal  vahiaa  trom  whtoh  soat- 
torlag  was  oalowlstod  for  aaeh  sample.  Large  acattarlag 
Tahwi  ware  obtained,  howarar,  amiaalTttlaa  ostoilstad  from 
thaaa  measuramaats  agreed  W4U  with  experliaaatally  measured 
dsta.  Raaulta  show  that  tte  normal  emlaslTlty  la  thaaa  systemi 
is  substaatlaUy  larger  than  tte  teml^>terloal  amtsslTlty  In  oon- 
trast  to  opa<rw  solids  whsre  ttey  are  nearly  tte  same.  (Author) 


<tD-600  397 
OTS  Price  $0.50 


DiT.  14 


Clspp  (WUllam  P.)  Late..  Inc..  D-JidMuy, 

THAMES  CBLPLT  PANELS. 

Final  rapi 

4  Mar  64.  5p  WFCL13813 

Coatraot  NOta90044 

UnoliJMtfled  report 

Oaaorlptorst  (*Plywood,  Protactfva  treatmento), 
(•Aatilbullng  ooatlngs.  Liquid  immersion  tests).  Protective 
traatmeats,  Impregnatloo.  Mi^^ne  borers.  Liquid  launerslon 
taato.  Sea  water,  Lite  axpactaBte^Pfaaervatlon. 

>- 

Tte  results  of  sea  water  Immersion  taste  Indleate  that: 
Tte  Celoura-traatad  mahogany  plywood  known  as  Thames- 
Celply  was  sofBolsatly  raalstant  to  marine  borer  attack  to 
martt  fuxlter  oonsidaratloa  tor  m.<irlne  use,  but  the  length  of 
this  test,  36  Diontte,  was  no*  aaough  to  qpnolusiv«ly  predict 
an  aateudad  Uto  for  this  product    Formula  lOS  AF  paint,  both 
aksM  aad  applied  over  FoimulaJUiT'pretreataieat,  Is 
ocanattbla  with  this  product  aad  shows  a  good  sarvloe  life  of 
at  least  36  montte.   Fonnula  131  AF  paint  is  oompatlble  with 
this  product  and  shows  a  good  service  life  of  at  least  36  months. 
(Aidtex)  ^ 


ADh«00  398 
OTS  Prtoe  $0.50 


DlT.  14 


Clspp  (William  F.)  Late..  Inc.,  Duxbury,  Mask 

OIPRIGNATBD  SOUTHERN  YELLOW  PINK  SAPWOOD 

PANELS.  ^  • 

Flnsl  rept 

34  Fab  64,  8p  WFCL13806 

Oontraot  Noba93044 

Unolaasified  report 

Oeaorlptora:  (*Wood,  ProtaotlTa  treatmeota),  (*Protaotiva 
traatmaato.  Liquid  inuaersioa  teste),  imoreg^tatlon.  Liquid 


inaarBtoo  taste.  Sea  waters,  Preaarvatloa^ 
Life  aipeotaaoy,  Craoaote. 


tfarine  terara. 


81 


Tte  raaulte  of  sea  water  inunerslon  teste  would  tend  to 
Indloate  Out:  Soutten  Yellow  Pine  sapwood  panels  treated  to 
L5-2Ite.  per  cubic  foot  retention  of  Celcure  showed  five  years 
of  resistance  to  attack  by  marine  borers  and  the  treatment 
tterefore  could  be  considered  serviceable  for  five  years. 
Souttem  Yellow  Pine  sapwood  panels  treated  to  1-L8  ite.  per 
cubic  foot  retention  of  ErdaUth  showed  three  years  of 
resistance  to  attack  by  marine  borers  and  could  be  considered 
tor  limited  service  in  temporary  constructton.   This  was  tte 
least  successful  of  tte  treatmente  tested.   Southern  Yellow 
Pine  sapwood  panels  treated  to  30-35  Ite.  per  cubic  foot 
retantlon  of  a  60/40  creosote-coal  tar  mixture  showed  more 
than  six  years  resistance  to  attack  by  marine  borers  and  was 
the  most  successful  of  the  treatmente  tested.   Soutoem  YeUow 
Pine  s^wood  panels  treate  to  25-30  lbs.  per  cubic  foot 
retention  of  creosote  showed  at  least  six  years  of  resistance 
to  attack  by  marine  borers  and  therefore  the  treatment  could 
be  considered  servioaa-'ile  for  at  least  six  years.  (Autboi) 


AD-600  399  Ut. 

OTS  Prloa  $0.50 


14 


CliW  (William  F.)  Lata.,  lao.,  Duxbury,  Mass. 

PARINARIUM  sp.  -  UBERIAN  PINE-AFRJCAN  O.VK- 

afrioan  wlahmore. 

Final  rapt 

34  Feb  64,  8p  WFCL  12807 

Contract  NOte90044 

Unaiassifled  report 

Report  OB  African  Wooda. 

Daaorlptors:   (*^ool,  AnUfouling  ooatlags),  (*An'ifoullng 
ooatlngs.  Liquid  Immersioa  taste).  Liquid  imroarston  teste. 
Sea  vhiter,  PraaarTaUoa,  Marina  torars. 

After  sea  water  im-norsloa  taate  all  panels  ooatad  with 
forffl-.-la  131  anU-foollng  paint  remained  intact  sad  tte  pslst 
ooat  ramalaad  sarTioaatola  and  retained  ite  aatl-fouliag  proper- 
tlaa  for  tte  entire  33  month  period.  Tte  Ubarlan  Pine.  African 
Oak  aad  Wlahmore  paaels  ooatad  with  Formula  105  anti-foollng 
piint  renuined  intaot  Tte  paint  ooat  itself  remained  ssrvloa- 
atale  aad  ratalnad  ite  antl-fOuling  properties  for  tte  entira  33 
month  period.  Two  of  ttte  three  Parinarlum  panels  ooated  with 
Formula  105  aatl-fouHng  paint  were  attaoksd  by  few  to  ssfaral 
abortiva  BanUa  aad  a  few  small  Ptelads.  On  tteVkrtoarlum 
panels  Oia  Formula  105  paint  retainsd  ite  antl-fouling  pi«par- 
tiaa  to  tte  end  of  tte  teat  period  but  failed  as  a  coating  at  34 
mcntte. 


AD-600  414 
OTS  Price  $0.50 


DlT.   14 


Clapp  (Wmiam  F.)  Late,  Inc..  DwdMry,  Miss. 

FOREST  PRODUCTS  PLYWOOD  PANELS,  1958  SERIES. 

Final  r^>t 

18  Feb  64.   7p  WFCL  12801 

Contract  NOte90044 

Unclassified  report 

DMoriptors;  (*Plywood.  Liquid  immersion  teste)  Liquid 
bnmeralon  teate.  Sea  water.  Marine  torers,  Impregnatton. 
Presarration. 

Tte  raaulte  of  sea  water  iauiorston  teste  would  indfoate  that: 
Tte  producte  indentiflad  as  15  EM.  30  EM,  IS  EF  and  30  EF 
showed  no  signlflent  rasistaaoe  to  marine  borer  attack.   Tte 
Producte  identified  as  5  EM  ;md  5  EF  were  riddled  by  t*"""*, 
but  in  the  inner  pUs  only;  tbe  outer  plies  were  still  in  service- 
able oonditkMt  after  60  montte  eiqiosure.   Provided  that  no  cut 
edgea  ware  eqx>sad  to  nuirlne  borer  attack  Oils  product  could 
show  at  least  5  years  of  service  life.  However,  if  toe  piodooto 
wars  subjected  to  any  shock  or  abrasioa  penetrating  tte  outer 
ply.  tte  servloe  life  would  te  shazply  curtallad.  Tte  producte 
Ideptmad  as  10  EM  sad  10  EF  showed  only  a  trace  attack  by 
Rwlads  and  could  \ip  considered  servlceabte  for  at  least  5 
years  In  marine  use.  None  of  toe  producte  tested  showed  sny 
resistance  to  marine  fouling.  (Autlior) 


Division  14  -  MATERIALS  (NON-METALUC) 


^f 


AO-400  415  Dtv.   M 

(yrs  PiiM  $0.50 

CUn>  (Wmiam  FO  !••>>■•>  Ihom  I^odniy.  Maas. 

aOUTHSBM  YBLLOW  PINK  SAPWOOD  PANBLS  WTTH 

COPPER  SULPHONATE. 

Final  rept 

U  Mar  64,   6p  W7CL  U8U 

Contnot  NOIM90044  .^  .     _,«  ^ 

Unolaasifled  report 

Desciiptora:  (♦Wood,  Protectfye  treatments),  (*Protectlve 
treatmonts,  Uquld  immersion  tests),  Ltcjuid  Immersimi  tests. 
Sea  water.  Impregnation.  Copper  compoundB,  aiUooatas, 
Antlfoullng  coatings.  M  irine  borers.  Preservation. 

Tills  report  preseata  a»e  results  of  seawater  immersion  tests. 
After  six  and  one-half  years  exposure,  unpalnted  panels  treated 
with  Copper  Sulphonate  showed  remarkable  resistance  to 
marine  borer  astlvlty.   There  were  spasmodic  evidences  of 
embryonic  Bankla  and  PaDlads,  but  no  penetration.    AU  panels 
were  in  good  condition  at  the  conclusion  of  the  test  and  their 
probable  service  life  could  be  projected  several  more  years. 
Copper  Sulphonate  treated  panels  at  all  retentions  tested 
showed  a  definite  antlfoullng  influence  over  a  24  month  period. 
Because  of  peeling  and  cracking,  failure  of  Formula  121  antl- 
foullng paint  began  after  a  year's  exposure  and  the  paint  was  all 
gone  by  34  monttis.   The  treated  panel  (now  exposed  uncoated) 
exhibited  the  same  antlfoullng  properties  as  the  original  un- 
coated treated  panels.    Formula  105  antlfoullng  paint  was  more 
successful  than  the  121  antlfoullng  paint   Cracking  and  peeling 
started  at  a  year's  exposure  but  the  coating  lasted  up  to 
33  months.   There  was  no  evidence  of  marine  borer  attack  in 
the  coated  panels  as  long  as  the  paint  was  present.  (Autho^ 


AO-400  432  Div.    14.4 

OTS  Prtce  $0.75 

Frlck  Chemical  Lab..  Princeton  Univ.,  N.  J. 

RUBBER  ELASTICITY  OF  PRESWOLLEN  POLYMER 

NETWORKS:  HIGHLY  CROSSUNKED  VINYL-DIVINYL 

SYSTEMS. 

ONR  technical  rept. 

uy  M.  C.  Shen  and  A.  V.  Tobolsky.   May  64.  29p  RLT79 

Contract  NonrlSSS  07.  Pro].  NRS56  377, 

Unclassified  report 

Descriptors:  (*Acryllc  resins.  Elasticity),  (•Vinyl  plastics. 
Elasticity),  Polymers.  Esters.  Glycols,  Styrenes,  Copolym- 
erlzatlOB,  Organic  solvents.  FtatUates. 

The  rul>ber  elasticity  of  highly  crossllnked.  presswolleu 
network  polymers  was  studied.   Copolymers  of  tetraethylene 
glycol  dimethacrylate  with  ethyl  acrylate.  u-butyl  acrylate. 
methyl  methacrylate  and  styrene  covering  the  whole  range  o( 
composition  are  investigated.   Dloctyl  phthalate  Is  used  to 
preswell  the  polymers  up  to  50%  by  volume.    Both  shear 
moduli  aou  front  factors  are  found  to  increase  with  Increasing 
crosslink  concentration,  but  decrease  with  Increasing  diluent 
content.   Crossllnklng  efficiencies  are  determined  uy  a 
modified  Lashaek-Fox  method.   Tbey  are  reUilvely  luvarlant 
with  the  degree  of  preswelllng.    Factors  contributing  toward 
these  observations  are  discussed.    (Author) 


AD-600  466 
OTS  Price  $2.00 


DlT.   U 


AD-600  416  Dlv. 

OTS  Price  $0.50 
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Clapp  (William  F)  Labs.,  Inc.,  Duxbury.  Mus. 

MAH03ANY  PLY^KX)D  AND  RED  OAK  PANELS  TREATED 

WITH  COPPER  FORMATE,  TRIBUTYL  TIN  OXIDE  AND 

CBLCURE.  PAINTED  AND  UNPADJTED. 

Final  rpt. 

12  Mar  64.   12p  WFCL  12830 

Contract  NObs90044 

Unolasslfled  rep3rt 

Descriptors:   ('Wood.  Protective  treatments),  (•Protective 
treatments,  Liquid  Immersion  tests).  Plywood,  Sea  water. 
Liquid  immersion  tests,  Copper  compounds.  Formates, 
Metalorganlc  compounds.  Tin  compounds.  Oxides,  Impreg- 
natlon.  Preservation,  Aniti fouling  coatings.  Marine  borers. 
Life  expectancy. 

The  reaolts  of  sea  witer  Immersion  tests  indicate  that: 
Mahogany  plywood,  wljen  impregnated  with  copper  formate  to 
a  retention  of  0.7%  (as  copper),  showed  a  service  life  of 
approximately  4  1/2  years.   Red  Oak.  when  impregnated  with 
capper  formate  to  a  retention  of  0.7%  (as  copper),  showed  a 
service  life  of  ^proximately  2  years.   When  the  treated  wood 
was  coated  with  Navy  fortnula  105  antlfoullng  paint,  the  8ervi<:e 
Ufe  extended  to  36  months.   Red  oak  Impregnated  with  Celcure 
to  a  retention  of  1.5  pounds  per  cuWc  foot  showed  a  service 
Ufe  of  approximately  5  years.    When  coated  with  Navy  antl- 
fbuUng  formula  105  paint  the  probaWe  service  life  extends 
beyond  5  years,  as  none  of  the  coated  panels  showed  any  attack 
by  marine  borers  at  the  conbislon  of  tt»e  test.    Red  oak  impreg- 
nated with  TBTO  at  the  k)w  retention  of  .15%  pounds  per  cubic 
foot  has  a  life  of  12  months  without  any  borer  attack  but  will  last 
2  years  before  severe  dastructlon  takes  place.    When  the  treat- 
ment Is  Increased  to  .8%  per  cubic  foot  tte  life  expectancy 
increases  two  to  four  years.   Again,  when  coated  with  antifcullng 
formula  105  paint  the  length  of  time  before  initial  borer  attack 
is  dlrecUy  related  to  length  of  time  the  coating  remains  on  the 
panels. 


Aerooutronlo,  N9wp3rt  Beaoh,  Calif. 

RESEARCH  AND  DEVELOPMENT  ON  ADVANCED  GRAPHITE 

MATERIALS.  VOLUME  XIV.   STUDY  OF  H'jQa-TEMPBRATUBS 

TBNSILB  PROPERTIES  OF  ZTA  GRADE  aa^PaiTB. 

Teobnlosl  dooumantsry  rept.,  Nov  60-Sep  62 

fay  R.  M.  Hale  and  W.  M.  Fasaell.  Jr.  Apr  64.   TSp 

Contract  AF33  616  6915|  Projs.  7350  and  7381) 

Tasks  738002  and  738102 

WADD  TR6172V.14 

UiwlsMtfled  report 

Deaerlptorsi  (*Qraphitte,  Tensile  properties),  (*Rafraotor7 
materials.  Graphite),  Heat  treatmaot.  Stresses,  Pressnre, 
Tables,  Hlgb-temperature  research. 

The  report  describee  the  short  time  tensile  properties  of 
ZTA  grade  arttflolal  graphite.  These  tensile  properties  were 
moasured  under  the  oonrtltlnns  of  (i^  Tsrious  sanMllogs,  (ta) 
various  load  rates,  (o)  various  atmoepberes,  anl  (d)  argon 
pressure  from  5  to  150  pelg  st  temperatures  raa^ng  to  2T60  C 
(5000  F).  The  tensile  strength  was  found  to  be  dependent  upon 
grain  orjeatstton,  load  rate,  prior  degsssing  trestment.  and  on 
surroundliig  gas  pressure.  (Author) 


AD-600  514 
OTS  Price  $3.50 


Olv.  14. 1 


Kaman  Aircraft  Corp.,  B!oomfle1d.  Conn. 

COMPiLATlON  \ND  ANALYSIS  OF  TEST  DATA  ON 

FIBER-GLASS-R^INFORCED  PLA9TKC3. 

Rept.  for  IS  Jun-15  Nov  63 

by  James  P.  Waller  and  Robert  L.  EoboU.  Mar  64.  236p 

Kamon  R17d 

Co-itraot  DA44  177AMC9DT 

TdECOM  Ta64  9 

Unolssstfled  report 

DesorU>4ors:  (*Rotor  blades  (Rotary  wlags).  Msterials). 
(*Glass  textiles.  Reliiforolag  materials),  (*PUstlos,  Fatigue 
(Mocbaaics),  (*Lamlnste8,  Hellooptnr  blsdes).  Wood.  Vextl- 
oal  take-oir  planes.  Short  tske-off  planss,  Compoelte 
msterials. 
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MATERIALS  (NON-ME^ 


TOwtfMe-relateroed  pUMO  wm  first  used  Is  a  i«w»tiwted 
wood  reliaoroemeBt  tor  a  prlmkry  struotura:  rotor  blade 
■W^to^ttoa  is  a  briloopter  davelopmaot  progr«m  In  1953. 
aaee  that  time,  the  use  of  flber^ius  cloth  and  oriented  glass 
fibers  for  primary  stnioturM  baa  inoresaed  «t  a  nqild  rate 
Mdtas  outanlnatad  In  the  dsvelopmsBt  of  an  all-fiberfUss 
rotor  blade  of  superior  pc  -formanoe.  This  i«4iort  is  a  oooml- 
latton  and  aoalyaU  o(  alfBlfioant  teat  daU  ofaUlned  in  tbs 
•rahiatian  of  tba  aU-^laaa  rotor  bUde.  Inohsled  are  the 
Msoolatad  areas  of  tbs  development  of  glass  fiber  control 
taldac  the  use  of  glaaa  reinforoement  for  the  Boto-prop 
(lotoir-pirapellaii)  on  a  V/8TOL  airoraft,  the  alaatto  binge 
ate^r  suggesting  a  nulntensnoe-froe  tall  rotor,  and  the  efleots 
of  westherlBg  upon  glass  bUda  properties  snf  structure. 
(Anthoir) 


\ 


)  '  Division  14 


WaBfali«ton. 


IL 


AD-600  529  Dlv.   U 

OTS  Price  $1.76 

Ps«««ntion  of  Deterioration  Canter.  MA9-Nfi<t 

D.C.  ' 

CONTROL  OF  MJCfiOBIAL  GAOWTH  ON  LBATOBR  AND 

TBXTILBS. 

bgr  Klofaard  W.  H.  Lee.  IJ^  63,  65p 

PDC  S68  028|  PDL48237 

^iolaaalflad  report 
A  terrajr  of  Raoaot  Ltteratore. 

Deacrtptorst  (*FuBgua  proofing,  BibUograpMes). 
(•BtbUograpfalee.  Fungus  proofljag),  (*Fui«uBpro3flng, 
Textiles),  (•Fuagusprooflng,  Leather),  FlalUbea  and 
fiataUnc.  Protaottve  treatmeata.  CeUulooe,  ,flb8rs(8yottastlo). 
QolnoBes.  I 


AD-600  553  Dlv.  14.  4 

OTS  Price  $6k00 

Clnolnnati  Univ.,  Ohio. 

THE  atrR.KRSO  SPBCTR\  O?  POLYMERS,  RESINS,  AND 

BELATED  MATERIALS  IN  THE  TOO-250  om-1  REGION  KSD 

THEIR  ANALYTICAL  APPUCATION. 

Teobaloal  dooumeatary  rapt..  Mar  6S-MfT  8$ 

hr  D'.ater  O.  Humra?!.  Apr.  64.  SMp 

Contract  AFU  616  T4M.  Pro].  7M0.  Taak  79M05 

ASD  TDR6«  TIS 

{Unolasslfied  report 

DMorlptant  (*Pol3nBars,  Spootra  (fafkwH^),  (*pia.stlcs. 
*eetra  (latrared)).  (*WuBea.  8k>eotra  (iafrsMd)),  (n»las- 
tt^sers,  ^peotra  (tatrareiQ).  (•Orgaalo  Solvents,  Speotra 
(tafraredO),  Polyotfajrlana  plastloa.  atjrreao  (tlaattcs.  Halo- 
oarbon  plaattca,  Polyeater  plaatloa,  Aorjrlit  reslna, 
Cellulcaic  plaatloa.  Vinyl  plaatloa.  Phamdie  plaatloa. 
Polyamlde  plaatloa.  Amino  plaatloa,  SUUxne  pUstica.  Moleo- 
ular  r" ' — 


The  lafrared  abaorption  spectra  of  191  polyaars.  reaina. 
waaaa,  plaatloisers,  monomers,  snd  sohenta  were  Inveatl- 
gatad  from  700  cm-1  to  250  cm-1.  The  ahwwptlon  bands  qf 
Om  more  inqxtrtaat  chemical  famlUea  were  l^wrporated  Into 
oarralatlon  charts.  Ttaa  atxuoture  of  the  t^ibrtanoes  l)iveatl- 
gated  are  dlsouaaed  with  reapeot  to  thatr  Infrared  spectr* 
(Author)  ^^ 


AD-600  560  Dlv.  14,  36 

OTS  Price  $1.35 


Institute  of  Tech.,  Univ.  of  Mlnneeota,  Mmnetpolis. 
DETERIORATION  OF  MATERL^LS  IN  STORAGE  AND 
RECOMMENDED  STORAGE  CONDITIONS. 
Progrees  rspt.  uo.  6 
1  Jan  56,  4^ 
Contract  NOy 79585, 

Unclassified  report 
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Descriptors:    (•Controlled  atmospheres.  Storage), 
(•Materials,  Preservation),  (•Storage,  Materials),  (•Preser- 
vation, Humidity).  (•Humidity,  Controlled  atmospheres), 
Metals,  Organic  materials.  Corrosion,  Degradation,  Corro- 
sion inhibition,  MeUl  coatlngb.  Moisture,  Tem^ature. 

This  report  deals  mamly  with  the  fundamental  factors 
causing  deterioraHon.  the  effect  of  climatic  conditions  on 
materials  in  storage,  and  the  recommended  storage  conditloai 
for  different  types  of  materials.   It  can  be  generally  stated  that 
metals  deteriorate  primarily  by  a  process  known  as  the 
electrochemical  processes  while  organic  materials  generally 
undergo  deterioration  due  to  chemical  reactions. 


AD-600  568  DlT.  14,  4 

OTS  Price  $0.50 

Naval  CivU  Engineering  Lab.,  Port  Huensme,  Calll. 

^^Tf"  °^  WOOD-PRESERVATIVES  IN  EXPOSED  TEST 
PANELS. 

Teobnioal  note 

by  R.  W.  D:.<lsko  and  H.  boofaman.ri964|  ISd 

Task  Y  ROOS  07  01  007  «.    -^  -* 

NCELN583 

Unolasslfled  report 
Desor^rtora:  (•Wood,  Preeervatlcn),  (•Creoeoto, 

Soli^ona.  Chemical  analyslB.  Chromatogrivhlo  analysls.^^ 
*octrosoopy.  Environmental  tests. 

Wooden  panels  pressure  lnq>regnstad  with  creosote  or  70/30 
owooote-ooaltar  soluUon  were  exposed  for  two.  four,  or  six 
jam  to  a  submerged  marine  environment  In  a  study  conducted 
IJr  the  Oregon  State  University  Forest  Research  L*boratMx^ 

tZ.'^^  """^  extracted  with  solvent  to  determine  the 
"T^\l^^^*"'*  remaining,  and  the  extracts  were 
MUyMd  to  determine  any  chemical  changes  that  had  occurred 
to  the  preservatives.   The  analytical  data  obtained  are 
preoented  In  a  series  of  tables.  (Auttur) 


AD-600  568  Dlv.  14.4 

OTS  Price  $0.50 

Houghton  (E.  F.)  snd  Co..  Phlladelpbia.  Pa. 

DEVELOPMENT  OF  FIBB  RESISTANT  WATER  BASED 

HYORAUUC  FLUIDS. 

Btmonttily  repL  no.  1 

by  Ptalllp  Rakoff.  G.  John  Colucd  and  Rnbert  K.  Smith. 

35  May  64.  1^ 

Cootraot  NObs90369 

-Unolaasifled  report 

Desorlptorst  (•HydranUc  Oolda,  Lubricante),  (n^brtcant 
■jMtttvea,  Glyoola),  (•Olyoola,  Water),  Ignition.  Molecular 
atruutnre. 


Water-^iyocd  hitarloants  have  been  astlafaotorlly  uaed  by  in- 
Aiatry  and  the  govemmeatal  ageaolea  during  the  paat  twenty 
yeara  In  many  hydraulic  system  applloattoaa.  It  was  recently 
noted  that  the  reatdual  matailil  rematatag  after  ttte  evaporafioa 
of  the  wstar  in  formulae  apeotfled  under  Military  Specdflcatian 
H-339T»«ra  susosptihle  to  Ignition.  Tne  main  criilectlve. 
therefore,  was  to  impart  fire  reaUtaaoe  In  both  a  flniabed 
hihrioant  sad  the  non-aiiueous  realdue.  Targeto  Inchided  a 
flaab  point  of  greater  than  460  F,  a  fire  point  of  greater  ttian 
460  F  and  an  autcgeooua  Ignttkin  tan^erahire  o!  at  leaat 
900  F.  (Author) 


Division  14  -  MATERIALS  (NON-METALLIC) 


AD-600  5M 
OTS  Price  $0.50 


DlT.   14,20 


Foreign  Tech.  Dlv.,  Air  Force  SjrstemB  Command, 

Wrlgtit-Patterson  AFB.  Ohio. 

ON  THE  EFFECT  07  Ba.<;MSSTIlAHLUNa  OF  A  26  ICSV 

BETATRON  A^fD  ULTRAVIOLET  RAYS  ON  MINERAL  OILS. 

by  S.  Z.  KapUn  and  A.  P.  Budn.   M  Apr  64.   1^ 

rro  TT64  3Mt  rr   64  11690 

UaoUaslfled  report 

Unedited  rough  draft  trans,  of  Khlmljra  i  tekhnologlja 
TopUT  1  Ifjieel  (U3SR)  1963  t.  8  no.  8,  p.  57-61. 

Descriptors:   ('Lubricants,  Mineral  oUs),  ('Mineral  oils. 
Electric  Insulation),  ('Mineral  oils,  Radlatloo  chemistry). 
Bremsstrahlung,  Ultraylolet  radiation.  Betatrons,  Electro- 
magnetism,  Transformers,  Viscosity.  Infrared  apeotrosoopy. 
USSR. 

The  purpose  of  tte  work  is  to  stucty  several  physloobhemlcal 
processes  originating  In  mineral  lubricating  and  electric  insu- 
lating oils  under  the  influence  of  electromagnetic  radiations 
(betatron  Bremastrahlung  ultraviolet  rays).   (Author) 


AD-600  588 
OTS  Price  |2.00 


DIv.   14,  1 


Btttelle  Memorial  Inst.,  Columbus,  Ohio. 

REFRACTORY  CERAMICS  OF  INTEREST  IN  AEROSPACE 

STRUCTURAL  APPUCATIONS  -  A  M\TERiLALS  SELECTION 

HANDB«X>K. 

Technical  DocamanUry  rept.  for  Apr  63-Apr  64 

fay  J.  F.  Lynch,  A.  Rtdnlck,  D.  J.  RTwers,  F.  C.  Holdan.  and 

W.  H.  Duckworth.    BUy  64,    71p 

Contract  AF33  6S7  8326t  ProJ.  7381{  Task  738105 

RTD   TDR63  4102.  SI 

Unclassified  rqxnrt 

Descriptors:   ('Relractory  materials.  Aerospace  craft), 
(•Ceramic  materials,  Intermetalllc  compounds),  Handt>3oks, 
Selection.  Aircraft  equipment.  Graphite,  Milting.  High 
tenqierature  research. 

This  publication  presents  additional  refractory — ceramic 
property  data  to  supplemant  those  puUlshed  in  the  first  edition 
of  the  (Materials  Selection  Hutdbook),  Issued  in  October.  1963, 
as  RTD-TDRp-63-4102  (AD~423  400).   Tns  miterlals  severed 
are  noaji.Halllc  inorganic  crystalline  materials  with  m?ltlng 
points  above  2730  F  (150Q  C).  including  Intermetalllc  compounds 
and  excluding  glass,  carbon,  and  graphite.  The  data  are  from 
literature  pubUshed  in  1961  and  1962.  (Author) 


AD-600  612 
OTS  Price  $0.50 


Dlv.    14 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wrtght- Patterson  AFB,  Ohio. 

THE  NATURE  OF  POLYAMIDE  DESTRUCTION  DURING 

CONTACT  STRESSES. 

by  E.  A.  Fedorchuk.    13  Apr  64.    8p 

FTD   TT64  126;  TT   64  11702 

Unclassified  report 

Unedited  rough  draft  trans,  of  Pla«ticheskie  Massy  (USSR) 
1963,  no.  5.  p.  56-58. 

Descriptors:    (•Polyamlde  plastics.  Fatigue  (Mechanics), 
Fatigue  (Mechanics).  Degradation,  Melting,  Stresses,  airface 
properties,  Loading  (Mechanics),  Plastics. 

A  roller  maf^hini*  was  Investigated  in  yibich  an  experimental 
polyamide  roller  revolved,  practically  without  slippage,  and 
pressed  against  a  steel  roller.    Fatigue  destruction  of  the 
working  surface  of  polyamides  at  contact  loads  occurring 
during  free  rolling  is  of  a  deep  nature  and  shows  up  in  the 
form  of  material  peeling  off  about  the  whole  circuinference 
of  the  roller.    For  hard  materials,  at  contact  loads  and  with 
lubrication,  fatigue  destruction  shows  up  in  the   form  of  sur- 


face discoloration  (so-called  pitting  or  pock-marked  wear).   On 
caprone  rollers,  in  spite  of  abundant  lubrication,  pitting  was  not 
observed.    At  increased  loads  and  rpm's  the  models  are  de- 
stroyed as  a  result  of  increased  heat  generation  in  the  material- 
which  leads  u>  melting  of  the  caprone  in  the  maximal  tangential 
stress  cone.   In  testing  the  polyamides  for  contact  endurance. 
1.  must  be  considered  that  their  longevity  depends  upon  load 
frequency  whereas  load  frequency  does  not  affect  longevity  at 
Other  types  of  plastics  (such,  for  example,  as  phenoplaat). 
(Author) 


AD-600  631  DlT.  14.  $6 

OTS  Prloa  $1.«0 

Stanford  Research  Inst.,  Munlo  Parle,  Callfi 

RESEARCH  ON  THE  MECHANISM  OF  ABLATION  OF 

POLYMERIC  MATERIALS. 

Quaitarly  rept.  no.  2,  IS  Aug-Nov  60 

fagr  D.  L.  Chambarlala.  Jr..  and  CharlM  B.  Lappla.  1  Dso  60, 

lap 

Cootraot  AF33  616  7362.  Pro].  SRI  SU3273.  Taak  no.  73400 

UneUaatttod  r«iKnt 

Descriptors:  (*Ablatl0B,  Polymara),  CPlaatlca.  AbUtioB), 
(*Heat  shields.  Ablation),  Comhuatlon  produota.  Mcxlala 
(Slmiilatlona),  Heat  tranafer.  Equatiooa. 

The  char  layer  was  chosen  as  a  reatrioted  model  of  a  char- 
fbrmJng  ablation  resin.   The  equations  governing  beat  and  maaa 
tranafer  into  and  out  at  tUa  ntodal  war*  daralopad.  and 
aolution  of  theae  equatlona  la  in  progreaa.   An  eoparimeBtal 
program  was  developed  around  a  almiilatert  char  layer.  Tha 
^^aratua  and  proposed  ai^erlmaats  are  daaeriliad.  (Avtbm) 


AD-600  644  Div.  14,  16.  32 

OTS  Price  $0.50 

Prevention  of  Deterluratlon  Center,  NAS-NRC,  Washingtan. 

D.C. 

EFFECT  OF  MICROORGANISMS  ON  NATURAL  AND 

SYNTHETIC  RUBBERS 

comp.  by  Hans  Janecka.  2  Dec  63.  12p  PDC  S63  047; 

PDL50015 

Unclassified  report 

Descriptors:  (*Bibliographles),  Fungus  deterioration), 
('Fungus  deterioration.  Rubber),  ('Rubber,  Fungus 
deterioration).  Microorganisms,  Molds  (Organisms), 
Synthetic  rubber.  Fungi. 

A  bibliography  of  61  items,  covering  the  fields  of  fungus 
deterioration,  bacterial  deterioration  of  rubber,  and 
prevention  of  microbic  deterioration. 


AD-600  654 
OTS  Price  $1.00 


Div.  14,  13 


Army  Engineer  Research  and  Development  Labs.,  Port 

Belvoir,  Va. 

RIGID  FOAM  PLASTICS  SHELTER^  GREENLAND  FIELD 

TESTS. 

Technical  rept.,  6  Jul- 2  Oct  61 

by  Ray  H.  Anderson.  6  Apr  64,  33p  Task  1D643303D550  04 

AERDL  1771TR 

Unclassified  report 

Descriptors:  CShelters.  Arctic  regions),  ('laocyanate 
plastics.  Shelters),  Greenland,  Tests,  Expanded  plaatlca. 
Hazards,  Heating. 

The  report  covers  the  fabrication,  erection,  and  testing  of 
two  polyurethane  foam  plastics  buildings  in  Greenland.    Tlia 
investigation  was  conducted  to  evaluate  the  feasibility  of 
fabricating  rigid  foam  plastics  buildings  in  the  field.   R  la 
concluded  that  the  fabrication  of  rigid  foam  plaatlca  buildinga 
in  the  field  is  feasible.  (Author) 


M 


AP-600  679 
OTS  Price  $1.60 


DlT.  14.  U 


tercules  Powder  Co.,  Magna,  Utah 
AOING  OF  RACEWAY  ADHESIVE. 
Pinal  rept. 

aO  May  64,  53p   MT02S8  7 
Contract  AF04  694  127 


Vnclaasiiied  report 


Oeacriptora:  ('Adheslves.  Agli«  MateriaU),  ('Aging 
(Materials),  Rocket  cases).  Bonding,  Degri4atlon,  Epoxy 
plastics.  Third-stage  motors,  Guided  mla^iles  (Surfaoe- 
to-surface). 

The  test  was  conducted  to  evaluate  the  effecU  of  aging  on 
the  Armstrong  A12T  epoxy  adhesive  bonding  bystem  used  on 
the  raceway  and  case  IntCiface  of  the  thlrdstage  Mlnuteman 
motor.   A  modification  of  the  ASTM  cleavage  test  was  con- 
ducted.  Seventy-two  cylindrical  section  raceway  samples 
from  nine  PSU  motor  cases  were  tested.   The  results  of  a 
statistical  analysis  revealed  no  evidence  of  physical  deteri- 
oration of  Armstrong  A12T  epoxy  adhesive  as  a  result  of 
aging.    The  variation  in  shear  strength  and  hardness,  and  the 
ratio  of  cohesive  to  adhesive  failure  that  resulted  from  this 
teat  were  attributed  entirely  to  the  variation  In  mix  ratio, 
thoroughness  of  mix,  surface  preparation  utfi  method  of 
application.  (Author) 


MATERIALS  (NON-METALLIC)  -  Division  14 

and  heat  treated  in  the  determined  temperature  range  to 
develop  phase  separation.   The  products  were  studled'by  light 
and  electron  micrography,  and  x-ray  diffracUon.    Phase  sepa- 
ration due  to  metastatde  liquid  Immlsclblllty  was  affected  in  at 
least  one  composltian  from  each  system  studied,  whereas  other 
con^wsitions  nearby  did  not  produce  this  effect.   Small  amounts 
of  other  oxides  could  be  added  without  Inhibiting  separation  in 
those  basic  compositions  wliere  it  occurred.   The  phase  sepa- 
ration which  developed  caused  no  significant  change  in  the 
tranaverae  atrength  of  theae  glasses.   (Author) 


AD-600  703  Div. 

OTS  Price  $0.50 


14,4 


Monsanto  Research  Corp..  Dayton,  Ohio. 

DEVELOPMENT  OF  FIRE-RESBSTANT  WAffeR  BASE 

HYDRAULIC  FLUID. 

Bimonthly  rept.  no.  1,  1  Apr-31  May  64         ' ' 

by  E.  S.  Blake,  G.  F.  Deebel  and  G.  A.  Richdedaon.  31  May  64 

16p  I  ' 

Contract  NOba90270  I 

Unclaaaifled  report 


Deacriptors:  CHydraullc  fluids ,  Flammablllty),  CHydrauUc 
fluids.  Preparation),  Flammablllty,  Water,  Solutions,  Corro- 
sion Inhibition,  Synthesis  (Chemistry),  Phosphates,  Alkanes. 
Esters,  Alkali  metal  compounds,  Salts,  Aromatic  compouiKls. 
Shipborne. 
Experiments  were  conducted,  along  with  a  complementary 
aytithesls  program,  in  an  effort  to  establish  the  utility  of  phoa- 
piiorua  esters ,  phoaphoramldateo  and  partla]  ester  (alkali) 
piMaphates,  and  phosphonates  as  flre-realati^t,  pour  point 
depressants.  (Author) 


AO-600  744 
OTS  Price  $2.60 


Dtv.    14.4 


Materials  Reaeaich  Lab..  Peanaylvanla  SUW  Univ., 
University  Park. 

STUDIES  RELATED  TO  THE  CRYSTALLIZATION  OF 
OLASSES:  CONTROLLED  PHASE  SEPARATION  DUE  TO 
MBTASTABLE  LIQUID  IMMISCIBILITY  IN  $|MPLE  SILI- 
CATE SYSTEMS. 
Taofanical  rept.  no.  2 

Iqr  Bert  Phillips  and  Ruatum  Roy.    15  May  6Mk  21p 
Contract  Nonr4089  00 

Uwlaaalfled  report 

Oeacriptora:   ('Glass.  CrystalUzaUon),  ('$Ulcate8.  Phase 
atudiea).  Separation.  Heat  treatment.  X-ray  diffracUon 
abalyaia.  Oxides.  Nucleatioo.  Ceramic  materials. 

The  tendency  to  separate  metastably  of  compositions  close  to 
but  outside  of  stable  liquid  Immiscibility  regions  was  studied  for 
various  simple  silicate  systems  such  as  Ba0^B2O3-SiO2, 
PbO-B203-S102.  CaO-MgO-S102.  and  CaO-T102-S102. 
Another  system,  namely  Na20-B203-Sl02.  where  stable  liquid 
Immscibllity  does  not  occur,  but  from  wiiicb  compositions  are 
kaown  to  yield  metaatafaie  aeparatlon  was  also  studied  as  a 
tvfllrence.   Small  glass  specimens  were  heat  treated  over  a 
range  of  temperatures  to  determine  the  temperature  range  of 
mataatataie  separation.  Roda  of  aimUar  oonmositloo  were  drawn 


85 


AD-600  750  Div. 

OTS  Price  $0.50 


14,1 


Naval  Air  Engineering  Center,  Philadelphia,  Pa. 
«^^^>.  RADIATION  RESISTANCE  OF  NON-METALUC 
^I^}f'^'  INVESTIGATION  OF;  THERMAL  RADIATION 
TESTS  ON  MIL-P-25690,  STRETCHED  ACRYLIC  PLASTI^ 
by  J.  H.  Bowen,  Jr.    2  Jun  64,   3p 
NAEC   M51CN:lrt  13550  3075 

Uuclassified  report 
llerlm  report  no.  NAEC-AML-1054:  forwarding  of. 

Descriptors:   ('Acrylic  resins.  Thermal  radiation) 
('Aircraft  canopies,  Acryhc  resins).  Coatings,  Contamina- 
tloo.  Degradation. 

It  was  concluded  that  MIL-P-25690  stretched  acrylic  canopy 
material  conforms  with  current  square  wave  pulse  thermal 
radiation  requirements  and  possesses  a  considerable  mareln 
t.^r^l^^''  ""^  conditions.   K  is  recommended  that 
MIL-P-25690  materia  be  examined  using  a  450  KT  simulated 
weapon  pulse  where  an  Irradlance  of  25  to  30  cal/sq  cm/sec 
^^"  JL"  ^I'i'^commended  that  transparent  or  translucent 
canopy  edge  attachment  constructions  which  are  not  protected 
by  metal  be  tested  since  the  MIL-P-25690  material  would  be 
prone  to  drawback  in  these  areas.  (Author) 


AD-600  760  Dtv.    14,  26 

OTS  Price  $1.00 

Aeon  Labe.,  Egham  (England) 

THE  STRUCTURE  OF  GRAPHITIC  MaTERULS  -4 

Final  technical  rept.,  1  Oct  63-29  Feb  64 

by  W.  K.  Armltage.    17  Mar  64.  40p 

Contract  DA91  691EUC1851 

Unclassified  report 

Descriptors:   («Cr^)hlte.  Crystal  atrucbjoe).  CGraphited 
materl^.  Single  crystals).  Heat  trealSent.  Electron  micro- 
scopy. Electron  diffraction  analysis. 

^I^'^  discuaaes  eleotroo  microscopic  obeervatlons  on 
aynthetic  graphite  materials  In  both  the  ungraphitised  and 
graphltised  forms  (heated  at  2,500C)  after  various  heat  treat- 
ments and  high  temperature  creep  deformations.   Moire  fringe 
effects  were  reconciled  with  a  turbostratic  structure  In  which 
grains  of  graphite  are  subdivided  Into  stacks  of  crystallites 
wWch  are  narrow  in  their  c-dlrectlon  and  have  small  angular 
rotations  In  their  respective  basal  planes.   Electron  diffraction 
patterns  from  this  structure  showed  ring  effects  when  the  Uyer 
structure  was  normal  to  the  electron  beam,  and  elliptical 
effects  when  the  beam  was  not  normal  to  the  layers.    As  the 
heat  treatment  temperature  is  raised  the  diffraction  rings  or 
ellipses  beconse  progressively  spotty  as  the  crystallites  grow 
and  minimise  their  mlsorlentation  in  the  basal  planes,  until 
finally,  after  heat  treatment  at  2.850C,  single  crystal  spot 
patterns  are  observed  Indicating  that  either  the  mlsorientations 
ah«Mt  disappeared  or  the  crystalUte  size  Increased  greatly. 


Division  14  -  MATERIALS  (NON-METALUC) 


MATFrJALS  (NON-METALUC)  -  Division  M 


AO-«00  780  DlT.    M.  4 

OTS  Price  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systema  Command.  Wright- 
Patterson  AFB.  Ohio. 

STUDY  OF  THE  ORIENTATION  OF  HKHLY  ORDERED 
REGIONS  m  STRENGTHENED  POLYVINTL  ALCOHOL  FIBERS. 
by  G.  N.  Afanas'eva  and  L.  A.  Vcd'f.    28  Apr  64,    lOp 

FTD    TT64  319 

Unclasslfled  report 

Unedited  rough  draft  trans,  of  Zbumal  Prlkladnol  Khlmll 
(USSR)  1963.  T.  36.  no.  7.  p.  1587-1591. 

Descriptors:  (*Flber8  (Syrthetic).  Polyvinyl  alcohol).  (•Poly- 
vinyl alcohol.  Molecular  structure),  Crystal  structure.  X-ray 
diffraction  analysis.  Tensile  properties,  USSR. 


AD-600  811  Dlv. 

OTS  Price  $0.50 


14 


Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wright- 
Patterson  AFB,  Ohio. 

FAOUTE  FOR  ANTI-CORROSION  PROTECTION, 
by  L.  Schwartz.  27  Apr  64,  12p 
FTD  TT63  1169,  TT  64  11664 

Unclassified  report 

Edited  trans,  of  Revista  de  Chlmie  (Rumania)  1962,  v.  13, 
no.  4,  p.  231-233. 

Descriptors:  ('Plastics,  Corrosion  Inhibition).  (*Pla«Uc«, 
Production),  Plastic  coatings.  Polymerlwition,  Sheets. 
Mechanical  properties,  Rumania. 

The  work  described  represents  a  modest  beginning  in  the 
fabrication  and  use  of  faollte  in  Rumania.   At  the  present  time, 
efforts  are  being  increased  for  tlte  purpose  of  perfecting  the 
technological  process  for  the  fabrication  and  use  of  the  mate- 
rial.  Simultaneously,  ;«8earch  is  being  pursued  for  producing 
faolite  with  furanic  resins.  (Author) 


AD-600  813  DfT.  14,  26 

OTS  Price  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command.  Wright- 
Patterson  AFB,  Ohio 

PROPAGATION  VELOCITY  OF  ULTRASONIC  WAVES  IN 
SOLUS. 

by  N.  F.  Otpushchennikov.  28  Apr  64,  5p 
FTD  TT64  120,  TT  64  11666 

Unclassified  report 

Unedited  rou^  draft  trans,  of  Zhumal  Eksperimentarnoi  1 
TeorettcheskDl  Fizikl  (USSR)  1953,  v.  25,  no.  1,  p.  127-128. 

Descriptors:  ('Ultrasonic  radiation,  Propagktlon),  Velocity, 
Bfeasurement,  Rock  (Geology).  Iron,  Ceramic  materials. 
Glass,  Styreae  plastics.  Wood,  USSR. 

The  propagation  velocity  of  ultrasonic  waves  was  measured 
by  the  wedge  metlMd  in  the  following  materials:  marble  (white), 
iron,  porcelain  (white),  cast  iron,  glass  (flint  glass),  polysty- 
rene, rosin,  and  oalc  (againot  the  grain). 


AD-600  849  Dlv.    14 

OTS  Price  $0.50  V 

Forest  Products  Lab.,  Madison,  Wis. 

VENEER  CUTTING  AND  DRYING  PROPERTIES  OF 

COTTONWOOD 

Research  note 

Apr  64,  4p 

FPL  044 

Unclassified  report 

Reprlat  of  Forest  Products  Laboratory  Report  1766-3 
originally  issued  Dec  50 


86 


Descriptors:  («Wood,  Plywood),  (•Wood,  Moisture),  (•Ply- 
wood, Productioo),  Material  separation,  Lathes,  Fibers 
(Natural),  Containers. 


AD-600  850 
OTS  PHoe  $0.5v 


Div.   14 


Forest  Products  Lab.,  Madison.  Wis. 

FOREST  PRODUCTS  LABORATORY  NATURAL  FINISH. 

Research  note 

Apr  64,  6p 

FPL  046 

Unclassified  report 

Revision  of  Forest  Products  Laboratory  Report  2096  of  the 
same  title,  originally  Issued  1  Nov  57,  and  revised  1961. 

Descriptors:  (*Finl8bes  and  finishing.  Wood),  (•Weather- 
proofing,  (Finishes  and  finishing).  Oils.  Films,  Organic  mate- 
rials. Pigments; 

The  report  describes  a  practical  and  durable  exterior 
natural  finish  developed  at  iJie  Forest  Prochicts  Laboratory. 
The  finish  is  classified  as  a  modified  semi-transparent  oil- 
base  penetratljig  stain  that  effectively  retains  muph  of  the 
natural  beauty  of  wood  exposed  to  the  weather.  (Author) 


Handsheets  of  various  commercial  and  expsriroental  paper- 
making  pulps  were  ovendried  in  special  drying  frames  that 
oontroUed  the  amount  of  shrinkage.   Unstretcfaed  handsheets 
•od  those  stretched  predetermined  amounts  were  dried  with 
various  allowances  for  shrinkage  and  tested  in  tension  to  de- 
termine the  Influence  of  restraint  during  drying  on  the  strengUi, 
modulus  of  elasticity,  and  strain  to  failure.    The  results  show 
that  modulus  of  elasticity  U  Independent  of  the  type  of  pulp  but 
Increases  with  the  degree  of  restraint  durify  dryii^,  and  with 
the  density  of  the  handsheets.    Modulus  of  elasticity  In  the  di- 
rection of  restraint  was  found  to  vary  as  the  cube  of  density. 
Tensile  strength  and  strain  to  failure,  ou  the  other  band.  wei« 
dependeut  on  the  t>pe  of  pulp,  as  well  as  on  the  degree  of  re- 
strain!, and  deuslty  of  handsheets.    Tensile  strength  Increased 
with  the  degree  of  restraint  and  appeared  to  vary  as  a  power 
function  with  density  changes.   Strain  to  falhire  decreased  as 
degree  of  restraint  increased;  it  increased,  however,  with  in- 
creasing densU>'.  (Author)  ' 


'I 


AD-600  860 
OTS  Price  $1.00 


Dlv.  14 


Forest  Products  Lab.,  Madison.  Wis. 

METHODS  FOR  EVALUATING  SHEAR  STRENGTH  OF 

PLASTIC  LAMINATES  REINFORCED  WITH  UNWOVEN  GLASS 

FIBERS. 

Research  note, 

by  Karl  Romstad.  May  64,  36p 

Contract  AF33  657  63  358, 

FPL  033 

Unclassified  reporv 

Descriptors:  (•Laminated  plastics.  Shear  stresses), 
(•Shear  stresses.  Laminated  plastics).  Glass  textiles. 
Reinforcing  materiris.  Measurement,  Test  methods. 

Several  methods  were  employed  to  evaluate  the  shear 
strength  of  plastic  laminate  panels  1/8  inch  in  thickness  and 
reinforced  with  unwoven  glass  filers.   Shear  values  at  0  de- 
grees to  the  fibers  obtained  by  the  Johnson  shear  and  block- 
shear  methods  showed  relatively  good  agreement.   Shear 
strength  values  at  0  degrees  to  the  fibers  obtained  from  axial 
tests  on  notched  specimens  were  found  to  depend  upon  the 
shear  length  between  notches  and  the  type  of  lateral  restraint. 
Values  obtained  from  short-span  beam  tests  were  affected 
by  combined  failures ,  depending  on  the  shear  span-depth  ratio 
and  the  method  of  loading.   Shear  strength  values  at  90  degrees 
td  the  fibers  by  the  block-shear  nietbod  were  about  two-thirds 
of  values  obtained  by  the  Johnson  shear  method  and  by  com- ' 
pression  tests  of  double -notched  specimens  with  1/8  inch 
between  notches.    Because  of  the  stress  concentrations  that 
develop  in  each  of  these  test  methods,  it  is  felt  that  none  of 
the  methods  discussed  here  give  shear  strength  value  as  high 
as  would  occur  in  pure  shear.  (Author) 


AD-600  868  Dtv.  'U 

OTS  Price  $0.75 

Forest  Products  Lab.,  Madison,  Wis. 

THE  EFFECTS  OF  RESTRAINT  DURING  DRYING  ON  TEN- 
SILE PROPERTIES  OF  HANDSHEETS. 
Research  paper 

by  Vanoe  C.  Set>erholm  and  Warren  A.  Chllson.  Apr  64.  38p 
FPL  11 

Unclassified  report 

Descriptors:  (*Sheets,  Paper).  (•Paper.  Tenf  lie  properties), 
ElasUcity.  Strain  (Meohanios),  Moteture,  Deiwtty.  Wood  pul^. 


AD-600  87S  Dlv.    14,  25 

OTS  Price  |0.50 

Aerospace  Corp.,   Los  Aisles  ,  Calif. 

EXPERIMENTAL  METHOD  OF  DETERMINING  THE  VELOC- 
ITY OF  SOUND  IN  GRAPHITE, 

iV  A.  F.  DlGiaocmio.  30  Apr  64, 19p   TDR26y  4240  30  6 
Contract  AF04  695  269 
SSD  TDR64  80 

Unclasslfled  report 

Descriptors:  (•Graphite,  Sound  transmission),  (*Sound 
fa-aasmlsslon.  Graphite),  Velocity,  Measurement,  Cylindrical 
bodies.  Nozzle  inserts.  Mechanical  properties. 

A  new  experimental  technique  was  developed  to  determine 
the  plate  velocity  of  sound  in  graphite.   This  techni<iue  uses  a 
thin  cylindrical  shell  specimen  and  is  less  dependent  on  test 
specimen  boundary  oondlUon  than  the  standard  beam  vibration 
test.   Results  of  the  dynamic  Youi«'s  modulus  tests  were  in 
excellent  agreement  with  static  naeasurements  made  on  the 
same  test  specimens.  (Author) 
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AD-600  005  DIt.  15 

OTS  Price  $0.S9 

Stanford  Univ..  Calif. 

UMIT  DISTRIBUTIONS  OP  THB  lONIItAX  OF  INDEPENDENT 

IDENTICALLY  NSTRIBUTBD  RANDOM  VARIABLES. 

Technical  rept.  no.  50 

by  Herman  Chernoff  and  Henry  Telcher.  15  Apr  64,  29p 

Contract  Nonr225  72;  Pro].  NR042-993 

Unclasaliled  report 

Descriptors:  (^Statistical  fuactloas,  DistrflMtlao  theoiy). 
(•Real  numbers.  Sequences),  (*Probafailli3r,  Theoxsms), 
StatUtical  dlstributloos. 

The  class  of  limiting  distributions  of  the  normalized  minhinny 
(or  maxlmln)  of  indepenclent  identically  distributed  random 
variables  is  obtained  and  the  domains  of  attraction  of  the  three 
limiting  types  are  characterized.   Asymptotic  independence  of 
the  mlnimax  and  maxlmln  is  also  demonstrated.   (Autkor) 


AD-600  022 
OTS  Price  $7.00 


DlT.  18 


Center  for  Naval  Analyses,  Washington,  D.  C. 

DIFFBRENTUL  GAMES:  A  MATHEMATICAL  THEORY 

WITH  APPUCATIONS  TO  WARFARE  AND  OTHER  TOPICS. 

Research  contribution 

by  Rufus  Isaacs.  3  Dec  63,  60Sp 

CNA  RCl 

UooUsslfled  r^wrt 

Descriptors:  (*Game  theory.  DUferentlal  equations), 
(•Operations  research.  Warfare).  (^Warfare,  Opermtlone 

research). 

Broadly  a  differential  game  Is  oite  In  which,  as  tbe  aotkm 
progresaee,  both  the  environment  and  the  decisians  available* 
to  the  players  are  subject  to  a  consistent,  logical  law,  so  that 
the  problem  is  amenable  to  mathematical  analysis.   Usually 
tbe  action  is  continuous  and  solutions  can  actually  be  obtained 
for  a  wide  range  of  problems  of  extended  conflict  between  two 
antagonists.   The  applications  include  various  models  of 
battles,  pursuit  and  evasion  games,  dogfl^its.  and  other 
contests  of  maneuvering,  such  as  football,  and  some  aiming 
and  evasion  problems.   By  allowing  one  player  to  be  passive, 
certain  programming  procedures  can  be  optimized.   A  chapter 
is  devoted  to  collision  avoldanoe,  in  which  the  players  cooper- 
ate rather  than  conflict.   In  what  are  termed  games  of  degree 
the  players  respectively  seek  to  maximize  and  minimize  some 
numerically  valued  payoff.   In  games  of  kind  the  criterion  is 
sharp,  such  as  whether  or  not  capture  will  occur  In  a  pursuit 
situatlodL   The  two  types  have  separate  but  related  theories. 
The  text  Qoocludes  with  chapters  on  tbe  case  of  Inoomplete 
Information  and  the  practical  aspects  of  qjplicatioas  to 
warfare.  (Author) 


AD-600  OSS  Dlv.    IS,  SO 

OTS  Price  $0,75 

Institute  of  Science  and  Tech..  Univ.  of  Michigan,  Aon  Arbor. 

THE  REPRESENTATION  PROBLEM  FOR  A  OENERAL 

LINEAR  DYNAMIC  SYSTEM. 

by  W.  A.  Porter  and  J.  P.  WllUams.   May  64.   25p 

1ST  2900  463R 

Contract  DA36  039SC76801.  AF33  657  llSOl. 

Pro).  3D58Q1001 

Unclssalfled  i^qwrt 

Repo^  on  Project  Mir-higan 

Deacrlptors:  (*CoBtrol  systems,  Linear  system*),  (*Llnear 
gynbema.  Control  systems).  Difference  equatlom.  Differential 
equations.  Transformations  (Mathematlcfl),  Operators 
-   (Mathematics),  Optlmlzatloo. 


Tbe  report  defines  a  general  linear  system  and  shows  that 
discrete,  continuous,  and  discrete-continuous  systems  are 
e:q;>re8Slons  of  the  same  mathematical  structure.  (Author) 

AD-600  056  DlT.     U.  19 

OTS  Price  $0.50 

Institute  of  Science  and  Tech.,  Univ.  of  Michigan,  Ann  Art»r. 
A  FUNCTIONAL  DECOMPOSITION  FOR  LINEAR  DIS- 
CRETE SYSTEMS. 

bby  W.  A.  Porter.   May  64.  13p  1ST  2900  459R 
Contract  DA36  039SC78801,  AF33  657  11501. 
ProJ.  3D50O1OO1, 

Unclassified  report 

Report  on  Project  Michigan. 

Descriptors:  (*Functional  analysis.  Linear  systems), 
(•Difference  equations.  Mathematical  models),  Navlgatloo, 
Control  systems.  Differential  equations.  Topology,  Theory. 

Tbe  linear  difference  equatloo 

deUa  sub  k  y(t  sub  k)  -  A(t  sub  k)y<t  sub  k)  4^  B(t  sub  1$ 
a(t  sub  k)  y(t  sub  o)  -  y  (o) 

la  reduced  to  a  canonical  operator  theoretic  form.   This  rep- 
resentation consists  of  a  parameterized  family  of  bounded 
linear  transformations  Into  a  cartesian  product  of  the  under- 
lying scalar  field.   It  gives  immediate  results  for  the  minimum 
energy  control  problem. 


AI>-600  101 
OTS  Price  $0.50 


Dlv.   15 


Naval  Onkianoe  Lab.,  Whtte  Oak.  Md. 
ON  A  MIXED  BOUNDARY  VALUE  PROBLEM  FOR 
LINEAR  THIRD  ORDER  HYPERBOLIC  PARTIAL  DIF- 
FERENTIAL EQUATIONS. 
by  Sherwood  C.  Chu.7  Apr  64.   18p 
HONOL  TR64  70  NOL  MDM49 

Unclassified  report 

Descriptors:  (•Partial  differential  equations.  Boundary 
value  problems),  (•Boundary  value  problems,  Operators 
(Mathematics),  bitegral  equations.  Real  numbers.  Functions. 

This  report  deals  with  a  third  order  hyperbolic  partial  dif- 
ferential equation  in  n  Independent  variables.    The  solution  is 
required  to  satisfy  certain  boundary  conditions  on  each  of 
three  surfaces.  (Author) 


AIV-«OOU1 
OTS  Price  $0.50 


Dlv.   IS 
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Anny  Materials  Research  Agency.  Watertown,  Mass. 

A  PROCEDURE  FOR  CALCULATING  THE  BBSSEL 

FUNCTIONS  J  SUB  NU  (X) 

Technical  rept. 

by  Edward  W.  Boss,  Jr.   Mar  64,   17p 

Pro].  lAOlOSOlBOlO, 

AMRATR6406 

Unolasslfled  report 

Descriptors:   (*Bessel  functions,  Polynomlala), 
(•Polynomials,  Numerical  analysis). 

A  procedure  Is  studied  for  calculating  the  Besael  ftmctlons 
J  sub  nu  (x)  (nu  real  and  non-negative)  by  utilizing  their  ex- 
pansion in  Laguerre  polynomials.   The  errors,  as  estimated  bjr 
the  first  neglected  terms,  are  compared  with  the  errors  In  the 
usual  Bessel  expansion  for  moderate  x-vahies  and  are  found  to 
be  more  nearly  uniform.   The  procedure  appears  to  have  i 
advantages  over  those  now  in  use.   (Author) 


AD-600  161  Dlv.   U 

OTS  Price  $0.50 

RAMD  Corp.,  SsaU  Monlea.  Csllf. 

NUMBRICAL  80LUT1DN  OF  FUNCTIONAL  BQUAT10N8  BY 

MKAM8  OF  LAPLACE  TRANSFORM-IV:  NONLINEAR 

EQUATIONS. 

bgr  R.  E.  Bellman,  R.  B.  Kalaba  and  J.  Loci 

May  64,  ISp.  RM4088NIH 

Grant  PHS  GM09608  02 

Undsssifled  report 

Descriptors:  (•Nonlinear  differential  equations.  Numerical 
methods  and  procedures),  (•Numerical  methods  and 
prooe«ktres.  Equations),  (nategral  transfottas.  Mathematics), 
DttfersBoe  equattons.  Partial  diflereBtlal  equations. 

It  la  shown  that  Laplaoe  transform  can  be  effective  In  the 
mimerloal  solution  of  nonlinear  functional  equations.    For 
Illustrative  purposes  a  nonlinear  dlffereotlal  equation,  a  non- 
linear dlfferential-dUforence  equation  and  a  nonlinear  diffusion 
squatlon  are  oonsldered. 


AD-600  162 
OTS  Price  $0.50 


Dlv.   IS 


RAND  Corp.,  Santa  Monica.  Calif. 

NUMERICAL  SOLUTION  OF  FUNCTIONAL  BQUATIONS  BY 

MEANS  OF  LAPLACE  TRANSFORM-V:  MI^IATCHED 

SYSTEMS  OF  LINEAR  DIFFERENITAL  EQUATIONS. 

by  R.  E.  Bellman,  R.  E.  Kalaba.  and  J.  LoolOBtt. 

May  64,  13p.  RM4089NIH  1 , 

Grant  PHS  QM09608  02  l| 

Ute|«ntflad  report 

Deacrlptors:  (•Differential  equattons,  Numarical  methods 
and  proceikires),  (•Numerical  methods  and  procedures, 
E<piatlons),  (*Integral  transforms.  Mathematics). 

The  numerical  solution  of  a  system  of  linear  first-order 
ordinary  differenUal  equations  with  given  initial  conditions 
can  be  complicated  by  the  fact  that  the  real  parts  of  the 
eigenvalues  may  be  aigniflcantly  different.   It  is  shown  in 
this  Memoranckmi  that  the  use  of  the  Laplaoe  transform  and 
numerical  inversion  offers  an  attxactlv*  palllfUive  to  this 
problem.   (Author) 


AD-600  164  Dlv.    U 

OTS  Price  $3.60 

Stanford  Univ.,  Calif.  School  of  Humanities  iii  Solenoes. 

A  FAST  DIRECT  SOLUTION  OF  POISSON'S  BQUATION 

USING  FOURIER  ANALYSIS. 

Technical  rept. 

by  R.  W.  Hockney.  14  Apr  64,  40p,  CS6 

Contract  Nonr22S  34.  Grant  NSF  GP94 

UnoWslfled  report 

Deecriptorst  (*PartUl  dttferentlal  equatloiu.  Fourier 
analysis),  (•Fourier  analysis.  Numerical  msthods  and  pio- 
oedores).  Matrix  alfsbra.  Digital  conqMten,  Geometry. 
Programming  (computers). 

TIm  demand  for  rapid  procedures  to  solve  Polsson's  equation 
has  lead  to  the  develoi»nept  of  a  direct  method  of  solutton 
Involving  FoiMer  snaljrsls  which  can  solve  Polsson's  equation 
In  a  square  reglaa  covered  by  a  48  x  48  mesk  in  0.9  seconds 
on  the  IBM  7090.   This  compares  favorably  with  the  best 
iterative  methods  which  would  require  about  10  seconds  to 
solve  the  same  problem.   The  ntethod  is  applfcable 
to  rectangular  regions  with  simple  boundary  conditions  and 
the  maximum  oiiaerved  error  in  the  potential  for  several  ran- 
dom chares  dlstrtbatloas  is  5  x  10  to  the  minus  7tfa  power  of 
tbe  maximum  potenUal  change  in  the  region.  (Author) 
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AD-600  214 
OTS  Price  $3.60 


Dlv.    18 


CallforaU  Univ..  Berkeley. 

ON  BANACH  ALGEBRA  WITH  SK3MA  SYMBOL  IL 

Technical  rept. 

by  M.  Breuer  and  H.  O.  Cordes.  ^r  64,  34p 

Contract  Nonr222  62 

Unclassified  report 

Descr^)tors:  (•Algebras.  Tbeorms).  •Operators  (Mathe- 
matics), •Algebrato  topology.  Fuhcttonal  analysis.  Topoloey. 
Groups  (Matfaemattos). 

A  continuatton  of  a  discusston  on  questions  concerning  the 
^"|*ol°»  ln<»«t  In  a  Banacb  algebra  of  linear  operati.rs  of  a 
Hilbert  space  K,  for  which  a  sigma-symbol  can  be  defined. 


AD-600  278  Dlv.  18 

OTS  Prloe  $0.80 

Courant  Inst,  at  Mathamstleal  Soleneef,  New  York  Univ., 

N.  Y. 

ON  THE  ESTIMATION  OF  CONTRASTS  IN  UNBAR 

MODELS. 

br  Madan  L.  Puri  and  Subha  BtauAon^cnL  i^r  64, 1^ 

IMMnyu32S 

Contract  Nonr285  38 

Unolsssifled  report 

Deeorlptors:   (•Statistical  tests.  Mathenutloal  moMs), 
(•Linear  systeaas,  Mstfaaraatlcal  models),  Statlstloal 
distributions.  Matrix  algsbra,  ProbahtUty,  Least  square* 
method. 

In  linear  models  wttk  several  observstlaas  per  oell,  a  class 
of  estimates  (tf  all  oontnurte  are  defined  in  terms  of  rank  test 
statistics  or  oormal  scores  statlstlo.  The  asymptotlo 
effidenoy  of  these  eetlmstes  relative  to  tbs  standard  least 
S(;piares  estimates,  as  the  number  of  observatloas  In  each 
oell  gets  large.  Is  shown  to  be  tbe  same  aa  tbs  Pitman 
efficiency  ot  the  rank  teste  on  which  th«y  szw  baaed  to  the 
corresponding  t-teeto.  (Author) 


AD-600  308  DlT. 

OTS  Prioe  $0.50 


18 


Boos-Allen  Applied  Research.  Ino.,  Chloaip,  m. 

ON  SAMPLE  SIZE  DETERMINATION. 

Informal  rept,  no.  2 

May  64,   6p  BAABINC803  1R14 

CoBtraot  DA18  108oml7174. 

Unclassified  report 
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(♦Sampling,  PapulatUm  (M<tbemstloa)), 
(♦Pomilatloa  (Mathematloa),  Sam?lli«),  ^-tlirtlfal  analysis. 

AtregnsBt  request  made  prior  to  sampling  InvolvM  tbs 
detsfwilnstloa  of  the  appropriate  aample  alse  asoassary  to 
••tlnuto  p<nmlstlon  oharaoteriatlos  (for  «»«tH,  the  arlth- 
metlo  mean)  wltbla  a  apsotflad  aoouraoy.  Although  the  prob- 
lem can  be  aimply  stated,  the  aolutloa  usually  requires  m<»« 
aprlorl  knowledge  than  la  avallabla.  Tbte  WormnT  memo 
■oOMts  two  approaobas  wUob  oould  be  uaad  la  aatlmatl^  tba 
mean  Tahw,  mu.  la  a  populatiaa  oootalal^  N  obaarTatloaa.  Tte 
■  assuaptloas  are  daarly  atatad.  (Audux) 
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AD-400S09  DlT. 

OTS  Prloe  90.50 
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AD-A00S93 
OTS  Price  $1.75 


DlT.  15.  35 


Boos-AUan  ^>pU«d  RoMaroh,  Ino.,  Chloaco,  111. 

BIVABIATB  RBGRBSSiON  WHEN  BOTH  VARIABLES  ABB 

RANDOM. 

bformal  ropU  no.  3 

May  M.   13p  BAARINC803  1R15 

CoBtraot  DAIS  108oinl7174. 

UnoUsBlflad  rvport 

Dasorlpton:  (*Aiua]rBls  of  TarUiiM),  (*SUttatlo«l 
•ajdjrsla),  BqiutloBS,  Least  aqoaree  method,  Programmliig 
(Computera). 
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Carlyle  Barton  Lab.,  Johaa  Hapkdaa  UbIt.,  Baltimore,  Md. 
ZBRD-CSOSSDia  INTBRVALS  OF  RATLBIQH  PR0CBSSB8. 
Teehnloal  rept. 

by  A.  J.  RalnaL   May  M.  6^  AF108 
Contraot  AF33  657  110a9,Prol.  4036.Task  403«1 

Ui 


TMa  memo  preeanta  ttie  method  at  orthogooal  regreaatea 
and  oon^iirea  the  ataadard  linear  regreaaloB  prooeduree  wltti 
orthfuiaial  linear  regreaalon  prooeduree.  Care  should  be 
exerdaed  In  using  the  standard  methoda  when  both  X  and  T 
are  subject  to  random  variation.  The  computer  program 
deacr4>tlon  and  the  fortran  program  are  attached.   (Autl^r) 


AD-MO  337 
OTS  Price  11.50 


DlT.   15.  30 


Maval  Ordnance  Lab..  White  Oak.  Md. 

PROPBRTIES  OF  WEAK  SOLUTIONS  OF  CERTAIN  STOGU- 

LAR  INTEGRO-DIFFERBNTIAL  EQUATIONS. 

MafhemUlcs  Dept.  rept. 

hr  Arron  Douglls.  8  Apr  64.  Sip 

NOL  TB64  71  NOL  MDM30 

UaolassUled  report 

Descr^itors:  (*Dlflerentlal  equations.  Boundary  ralua 
proUema),  (^Integral  equations),  Neatron,  Transport  prop- 
erties. Equations,  Theorems. 

Equations  include  time  depeodaot  tranqxtrt  iMpntlfln* 
Problem  la  for  zero  boundary  data  on  a  reotai^lar  doauln 
with  given  initial  ralues.  The  weak  aohitloiis  are  shown  to  de- 
pend continuously  upon  and  under  certain  coadltlofis  at  posl- 
tlTlty  can  be  ordered  like  their  initial  data.  Their  first  de- 
zlTatlYes  are  estlmatsd  from  initial  data.  (Author) 


AD-600  373 
OTS  Price  90.75 


DlT.  15 


RAND  Corp..  SanU  Monica,  Calif. 

NUMERICAL  SOLUTION  OF  FUNCTIONAL  EQUATIONS  BY 
MEANS  OF  LAPLACE  TRANSFORM- VI:  STOCHASTIC  TIME- 
OPTIMAL  CONTROL. 

by  R.  E.  Bellman.  R.  E.  Kalaba,  and  J.  Looksttai&y  64, 
31p  RM4119PR 
Cootraet  AF49  638  700, 

Uoelasslfled  report 

Desorlptursi  (*Bqaattons,  Numerical  analysis), 
(^Numerical  analysis.  Integral  transforms),  ^Integral 
transforms,  *Stoohastlc  proceaaea.  Dynamic  programming. 
Probability,  Integrals,  NonUiiear  dlftereatUl  equations, 
Optlmlsatloa. 

The  problem  of  transforming  a  glTen  system  from  an  initial 
state  to  a  desired  terminal  state  in  the  most  efficient  manner 
is  a  basic  one  in  control  theory,  operatloas  research,  and 
routing  in  networks.   This  study  deals  with  how  to  route  so  as 
to  maximise  the  probaUllty  of  arrlTlng  at  the  destination  on 
time  or  earlier.  The  basic  equations  are  derlTed  Tla  dynamic 
programming,  aad  ttie  prlaolpal  oompMtatlonal  tool  is  the 
munaorlcal  Inrerslon  at  Laplaoe  tranwwms.  (Anthor) 


DesorlpUM'si  (^Protiablltty),  (*9katlBtloaI  processes). 
Equations,  Oraphlca,  Statistical  fkinotloBS,  Theory. 

This  report  presents  eaperlmeakal  re  .alts  ooaonmtng 
probabilities  and  probability  dansttlM  daOned  by  the  aero- 
crossing  points  at  the  anTelope  of  a  .Jam  ware  plus  a  Oausslaa 
process.  It  Is  shown  that  these  probabilities  aad  probability 
densities  are  similar  to  the  corresponding  probahilltlee  and 
probability  densities  deOned  by  an  assoolatert  Gaussian  proaesa. 
At  present  none  of  the  probabillttes  or  probability  densities  can 
be  derlTod  eiq)llcltly  by  analytical  methods.  The  standard  :. 

dsTlailons  associated  with  the  probability  densities  are  also 
preaentert.  The  flrat  moments  associated  wltti  the  probability 
densities  are  compared  with  exact  theorettoal  Tabiea.  All 
other  experimental  results  are  compared  with  theoretical 
approodmatlons.  Probabilities  and  probability  densltlee  defined 
by  the  mathematical  stationary  points  of  the  enTelope  of  a  sine 
wsTS  phis  a  Gaussian  process  are  also  InTSstl gated.   (Author) 


AD-600  421  DlT. 

OTS  Price  $1.35 


15 


Stanford  UnlT..  Calif. 

MULTIPLE  REGRESSION  AND  ESTIMATION  OF  THE  MEAN 

OF  A  MJLTIVARIATB  NORMAL  DISTRIBUTION. 

Technical  r^>t.  no.  51 

by  AlTln  J.  B&rasshik  4  May  64  41p 

Contract  NonrSaS  73.  Pro].  NR043  993 

Unolasslfled  report 

Desortptorsi  (^Statistical  analysis),  (*Statlstloal  dlstrl- 
b-jtlons),  (*Statlstlcal  functions). 

Two  problems  are  presented  in  this  study]  estimation  at  the 
mean  Tector  of  a  m-ilttrarlate  normal  random  TarlaUe,  and 
estimating  the  regression  fkmotlan  In  the  case  at  one  predlotand 
and  at  least  three  predlotora.   EattmEiorB  are  glTen  which 
have  atrlctly  lower  risks  than  the  corresponding  nuudm'Jm 
likelihood  estlmatora  for  the  following  three  problems:  (a) 
estimation  of  the  regression  function}  (b)  estimation  of  the 
regression  coetfldentsi  and  (c)  estimation  of  the  mean  of  the 
predictand  when  tlie  meana  of  the  predictor  rarlablea  are 
known.  In  each  of  the  problems  it  Is  assumed  that  there  are 
at  least  three  predictor  Tariables.   A  summary  at  prsTloualy 
known  results  for  these  three  problem-i  is  glTon.   The  report 
concludes  with  some  elementary  modifications  of  ttie  estl- 
'mators  computed  earlier  in  the  report.  Tne  author  remarks 
that  these  modified  estimators  wUI  fre<|aeatly  be  of  praoticsl 
use. 
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De8crU>tors:  (*Binomials,  Theorems),  Power  series. 
Series,  Polynomials.  Functions,  Special  ftinottnns  (Malhs- 
matlcal),  Nimber  theory.  Statistical  analysis. 
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This  report  oonoems  Itself  with  a  theorem, «  matfaematloal 
tridk,  aad  a  conjecture  which  resulted  from  Hhe  study  o*  a  pre- 
Tloua  conjecture  fay  F.  J.  Dyson.  The  theoir««i  regards  a  cer- 
tain aumination  orer  binomial  coefficients.  A  special  case  of 
tt>ls  theorem  is  then  used  in  oonjunction  with  a  mathematloal 
trick  to  prove  a  special  case  of  Dyson's  conjecture.   Finally, 
a  conjecture  is  proposed  that  is  a  modest  goaaralization  of 
Dyson's  conjecture  in  the  sense  that  Um  latter  follows  very 
simply.  Some  evldenoe  in  support  of  the  coajeoture  is  pre- 
sented; however  its  Tslidlty  remains  an  open  question. 
(Author) 
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ERROR  DERIVATIVES  FOH  ELLIPTIC  OaBtts. 

by  E.  R.  Lancaster.  26  Feb  64,  31p  TDRa69|4550  10  2 
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Unclassified  report 

Descriptors:  (♦Elllptlcat  orWt  trajectories.  Errors), 
(*Brrors,  Aialysls),  (^Partial  differential  efiuatlona). 
Orbital  trajectories.  Velocity.  i 

When  an  increment  of  Telo3lty  is  applied  to  ft  orbiting  re- 
Ucle  in  an  attempt  to  faring  it  to  earth,  errors  will  exist  in  ttie 
assumed  position  and  velocity  of  the  vehicle  and  in  the  applied 
velocity  increment.   If  these  errors  are  sufficiently  smill,  a 
Uaear  error  analysis  will  suffice  for  determining  their  effects 
on  quantltiea  of  interest  at  later  times  such  as  impact  point 
coordinates.   Formulas  are  derived  in  this  rqpsrt  for  the 
partial  derlvatlveB  required  for  such  an  error  analysis, 
assuming  a  non-rotating,  spherical  earth  with  no  atmosphere. 
(Auttxnr) 


AD-600  468  Dlv.  IS 

OTS  Price  91.50 

Statistloal  Lab..  New  Yoric  UnlT..  N.  Y. 
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Scientiflo  paper  no.  18 

by  Paul  Shaman.   Jan  64,  63p 
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Unclassified  report 

Descriptors:  ('Series,  Statistloal  analysis).  (^Statistical 
analysis.  Theorems),  Stattstical  functions,  BUtistioal  distri- 
butions. Integral  transforma,  A.ialy8is  al  Tarlanse,  Probabil-  •'^'' 
Ity.  Stochastto  processes,  Mathwmahcal  modela. 

Ssv«ral  basic  definitions  are  rresanted  f olloMng  the  Intro- 
ductory remarks  of  the  author.   A  !viaf  sorv^  of  some  results 
in  qiectral  analysis  is  reported,  sHadng  la  Mscussed.  aad  an 
example  of  ^wotral  aaalyds  is  given.  Bf.spMtral  analysis  is 
presented  on  the  basis  of  Tokay's  work.  The  symmetries 
of  ttte  Uspectrum  and  third  movemeni  fUnctlct  are  fbrmallzed 
as  transformation  groups.  Toe  problem  of  estimation  la  pre- 
sented.  Two  examples  for  the  derivation  of  Hm  blspectrum  are 
given  as  a  Gaussian  model,  and  the  other  a  modified  form  of 
an  eaauople  given  bj  Tukay. 
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BOUNDS  FOR  THE  RANK  07  THE  SUM  OF  TWO  MATRICES. 

M.ittiematioal  note 

by  George  MarsagUa.  ^>r  64.  13p    Dl  83  O^O.  Math  344 

iJtoolasslfied  report 

Desorlptorst  (•Matrix  algebra.  Theorem?),  K»Statlstlcal 
aaslyBia,  Tbsorema). 


BiATHEMATICS  -  Division  15 

This  paper  gives  «q)per  and  lower  bounds  on  Uie  rank  of  the 
sum  rf  two  matrices,  and  discusses  their  connection  with  the 
condition  that  rank  be  addlUve  over  a  set  of  matrices.   (AuS)r) 
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THE  INSOLVABILrry  OF  THE  PROBLEM  OF 
HOMEOMORPHY. 
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Unclassified  report 

Unedited  rou^  draft  trans,  of  Akademlya  Nauk  SSSR.   Dok- 
lady,  1958,  v.  131,  no.  3,  p.  318-320. 

Deecriptors:  (♦Topology,  Theorems),  Geometric  forma, 
Groiq>s  (Mithematlca).  Numerical  methods  and  procedures. 
Number  theory.  USSR. 

The  author  considers  the  problem  of  homeomorphy  to  be  the 
problem  of  searching  for  an  algorithm  which,  for  any  two  given 
pol]^iedrons,  discerns  whether  or  not  they  are  homeomorphlo. 
The  polyhedrons  are  set  oomblnatorlally  by  their  triangulatlon. 
makiog  it  possible  to  understand  the  term  algorithm  in  its 
exact  sense  (as  a  normalized  algorithm).   The  author  has  de- 
veloped two  theorems  in  the  discussion  of  his  work  (1)  For  each 
natural  number  n  greater  than  three,  some  n-dlmenslonal  mani- 
fold M  to  the  nth  power  oan  be  shown  so  thst  the  problem  of 
finding  manifolds  hom^omorphic  to  monUold  M  to  the  nth  power 
Is  insolvablc}  and  (2)  For  any  natural  n^un^^r  n  greater  than  3, 
the  problem  of  the  homotoplo  equivalence  of  manifolds  to 
manifold  M  to  the  nth  power  is  insdvable. 
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A  RSM.VRK  ON  ORTflONORM\L  BASES  OF  CONTINUOUS 

FUNCTIONS  IN  A  HILBERT  SPACE. 

Group  rept. 

hy  T.  S.  Pitcher.  12  May  64,  7p  LL  1964  36Contract  AF19  628  500 
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Unclassified  report 

Descr^itors:  ('Functional  analysis.  Theorems),  Functions, 
Topology,  Set  theory. 

It  is  shown  that  an  orthonormal  set  of  continuous  functions  on 
a  finite  inteiral  can  ah^ays  bs  completed  by  the  addition  of  oon- 
tinupus  Amottons  if  it  Is  a  finite  set  but  cannot  always  be  so 
oonq>lated  if  it  is  an  Infinlts  set.  (Authoi^ 
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Catholic  Univ.  of  Anoerica,  Washington.  D.  C.  School  of 

Engineering  and  Architecture. 

EXPERIMENTAL  SOLUTION  OF  SOME  MIXED  BOUNDARY 

VALUE  PROBLEMS. 

Interim  rept.  no.  4, 

by  A.  J.  Durelll  and  V.  J.  Parks.  Apr  64,   87p 

Contraot  Nonr2249  06 

Unclassified  retort 

Descriptors:   ('Boundary  value  problems.  Elasticity),  ^ 

(♦Stresses,  Mathematical  analysis),  ('Photoelastlclty,  Models 
(SimulaUon)),  Strain  (Mechanics),  Loading  (Mechanics), 
Mechanical  properties,  Shear  stresses,  Propellants. 


Division  15  -  MATH£MATICS 


TMs  ptfi«r  daalB  with  means  of  i^ipljriiig  known  displace- 
ments and  known  stresses  to  the  boundaries  of  models  used  in 
eiqperlmental  stress  analysis.   The  solution  of  several  prob- 
lems In  which  means  are  used,  is  reviewed.   The  evaluation 
at  the  stresses,  strains,  and  displacements  in  the  field  is  con- 
«kicted  using  several  experimental  stress  analysis  methods. 
Particular  emphasis  is  placed  on  the  methods  used  to  study 
•ereral  kinds  of  shrinkage  problems  with  two-  and  three- 
dlmfloaional  pfaotoelasticlty.   The  application  of  these  methods 
to  illustrated  with  exanqdes.  several  of  which  are  in  the  field 
<tf  stress  anslysis  at  solid  propellant  grains.   (Author) 
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coNVBxmr  in  the  theory  of  choice  under  risk. 

Discussion  paper. 
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Unclassified  report 

Dasorlptors:   («Convex  sets).  (•ProbaUUty),  (•Real 
numbers).  Set  theory. 
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30MK  PROBLEMS  INVOLVING  CIRCULAR  AND 
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by  G30rge  SiirsagUa.    Apr  64.  l»p   DI  82  0342 

Unclassified  report 

Descriptors:  ("TsTgets,  Spheres).  (•Tactical  weapons. 
Operations  research),  (•ProbabUlty,  Mijasure  Theory). 

This  article  Is  concerned  with  some  problems  which  occur 
in  certain  tactical  considerations:   how  should  one  place  k 
circles  (sph3re3)  in  the  p'ume  (3-space)  so  that  their  union 
has  the  greatest  standard  normal  probability  measure,  that  Is, 
so  as  to  mvdmise  the  probability  that  a  random  nornuU  point 
will  fall  In  one  or  more  of  the  circles  (spheres).   For  k  >  3 
the  problem  seems  hopeless,  (except  for  certain  special 
situations):  the  case  for  k  -  3  is  still  unresolved  and  is  being 
worked  on  by  a  number  of  investigators,  and  the  case  for 
k  >  2  is  solved  completely  in  this  p^)er.   The  results  for 
k  -  2  have  some  practical  value  when  l^>plied  to  actual  problems 
arising  in  tactical  considerations,  and  some  theoretical  value, 
as  a  ouHhod  of  attacking  the  problem  for  k  >  3.  (Author) 
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OPTIMAL  ADAPTIVE  ESTIMATION  OF  SAMPLED 

STOCHASTIC  PROCESSES. 

Technical  rept., 

by  D.  T.  MaglU.   May  64.   78p   LMSC6  74  64  24 
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Unclassified  report 

Report  on  Electronics. 

Descriptors:   (•Stochastic  processes,  •Mathematical  predic- 
tion, 'Vector  analysis).  Optimization,  Functional  analysis, 
Recusslve  functions.  Statistical  processes,  Mathematloal 
models.  Linear  systems. 

This  work  presents  an  adaptive  approach  to  the  problem  of 
estimating  a  sampled,  scalar-valued,  stochastic  process  de- 
scribed by  an  initially  unknown  parameter  vector.   Knowledge 
at  this  quantity  completely  specifies  the  statistics  of  the  proc- 
ess, and  consequently  the  optimal  estimator  must  learn  the 
value  of  the  parameter  vector.   In  order  that  construction  of 
the  optimal  estimator  be  feasible  it  is  necessary  to  consider 
only  those  processes  wtx>se  parameter  vector  oomes  from  a 


finite  set  of  a  priori  known  values.    Fortunately,  many  practi- 
cal problems  may  be  represented  or  adequately  approximated 
by  such  a  modeL  The  optimal  estimator  is  found  to  be  com- 
posed of  a  set  of  elemental  estimators  and  a  oorrespondli^  4et 
of  weighting  coefiicients,  one  pair  for  each  possible  value  of  the 
parameter  vector.   This  structure  is  derived  using  properties 
of  ttte  conditional  mean  operator.    For  gauss-mar kov  proc- 
esses the  elemental  estimators  are  linear,  dynamic  systems, 
and  evaluation  of  the  weighting  coefficients  involves  relative^ 
simple,  nonlinear  calculatloas.  The  resulting  system  is 
optimum  in  the  sense  that  It  minimises  the  eiqpected  value  at  • 
positive-definite,  quadratic  form  in  terms  of  the  error  (a  gen- 
eralized mean- square-error  criterion).   Because  the  system 
described  in  this  work  is  optimal,  it  differs  from  previous  at- 
ten^its  at  adaptive  estimation,  all  of  which  have  used  approxim- 
ation techniques  or  suboptimal,  sequential,  optlmiaatlon 
procedures.  (Author) 
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A  COMPLEX  VARIABLE  AND  THEIR  APPUCATIONS. 

Iqr  G.  N.  PolozhlL   May  64,   51p 
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Unclassified  report 

Trans,  of  Revue  de  Mathematlques  Puree  et  Appliquees 
(Runwnia)  1957,  v,  2,  p.  331-361. 

Descriptors:   •Functions,  •Complex  variables,  Difierentlsl 
equations.  Integrals.  Boundary  value  problems. 
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APPLICATIONS  OF  THE  CALCULUS  FOR  FACTORIAL    . 
ARRANGEMENTS  H:   UNEQUAL  NUMBERS  IN  THE  ANALY- 
SIS OF  VARIANCE. 

by  W.  T.  Federer  and  M.  Zelen.  Mar  64.  77p  MRC  tsr411 
Contract  DAll  0220RD20S9 

Unclassified  report 

Descriptors:  •ComUnatorial  analysis.  •Analysts  of  vsrt- 
anoe.  •Number  theory.  •Statlsttcal  analysis. 

This  p^>er  develops  a  new  theory  for  the  analysis  of  dis- 
proportionate numt)ers  of  observations  in  multi-factor  class- 
ifications.  The  principal  theoretical  result  enables  a  general-, 
iced  sum  of  s<^are8  in  the  analysis  of  variance  to  be  written 
explicitly.   Use  of  this  result  leads  to  minimum  calculations 
compared  to  other  naethods  now  in  general  use.   A  nunterical 
example  is  preseirted  illustrating  the  calculations.  (Author) 
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BAATHEMATICS  -  Division  15 


The  theme  of  this  report  Is  the  Interplay  of  diasses  of 
operator-Tstaied  functions  (B  sub  t.  R  sub  lambda,  V  sob  s), 
sotliic  In  a  Hllbert  spsoe.  In  the  prototype  ttese  functions  are 
associated  with  a  self-sdjoint  T  :  E  sub  t  Is  ttw  spectral  func- 
tion of  T,  R  sub  lambda  is  its  resolvent,  ant  V  sub  s  is  ths 
unitary  group  e  to  the  minus  is  T.  In  another  drcumstanoe. 
as  studied  by  M.  A.  Nalmark  and  A.  V.  Strasss.  E  sub  t  is 
the  generalised  speotral  Amotion  of  s  synuoBtric  operator, 
and  R  sub  lambda  is  its  generalised  resoIvetA.  In  still  anottMr 
ease  one  identifies  V  sub  s  as  a  semigroup  of  contraction 
operators  -  here  in^wrtant  theorems  carry  the  names  of  B. 
Hille.  K.  Yoeida,  and  B.  Sa.-Nagy.  It  U  our  thesis  that  by 
systwmatioally  developing,  on  a  suitable  level  of  generality, 
the  interrelations  among  operator-valued  functions  (E  sub  t. 
R  sub  lambda,  V  sub  s),  one  finds  a  unified  aiiproaoh  to  various 
i^)eclaliiatlons,  obtains  new,  brief,  and  transparent  proofs  of 
the  known  facts  oonoemlng  them,  and  uaoovers  new  relations 
previously  unnotioed.  (Author) 
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Unclassified  report 

Dencrtptorsi  (*Sampllng,  Statistical  ansly«is),  (•Statistical 
analysis,  Ststlstioal  tesU),  Statlstloal  distributions, 
Ststistioal  Amotions. 


tdevilopedi 


Asynptottoally  effioisnt  estimstors  are  developed  fbr  Ow 
problem  of  estimating  a  location  and  a  scale  parameter,  using 
only  ths  observations  between  the  p  and  q  sample  quantlles. 
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Dasorlptors:  (*8equenoes.  Matliematlcal  logic),  •Algebras. 
*Tran8(bnnstlons  (Msthenuitios),  Matrix  alfebra.  Automata. 
Algetara. 

So  far  studies  of  canonical  repreeentatlona  for  regular 
evenU  have  essentially  been  restricted  to  definite  events.  In 
this  psper  two  additional  classes  of  events,  namely  normal  and 
uniform  chain  events,  are  introduced  lor  whipb  unique  canon- 
ical representations  are  shown  to  eidst.  Most  of  the  algebraic 
properties  of  regular  events  required  In  this  study  are  derived 
from  a  rather  general  system  of  posliilstes  which  also  applies 
e.g.  to  binary  relations,  Boolean  matrloes  and  their 
gBnerallzatlons.  (Author) 
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A  proper  cone  is  prime  If  it  has  no  non-trlvlal  direct 
summand.   If  a  oone  has  a  prime  decomposition,  titen  it  is 
unique.   Under  certain  chain  conditions  finite  prime  de- 
compositions exist.   In  a  wide  class  of  modules-  the  PF- 
modules  -  every  non-trlvlal  summand  of  a  oc^e  lies  in  Its 
boundary.   Certain  topologloal  and  ring  theoretic  notions 
arising  from  the  above  are  studied  in  detail.   Many  olarl^ring 
examples  and  appllcatlans  are  given,   b  particular,  some 
new  results  on  Hermitian  matrices  are  derived.   (Author) 
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Descriptors:  •Numerical  methods  and  procedures. 
•Iterative  methods. 

Theorems  of  L.  V.  Kantorovlch  are  used  to  oompaie  the 
overall  efficiency  of  Newton's  method  and  its  modified  fbrm 
for  the  approximate  solution  of  systems  of  equations. 
Criteria  are  given  for  choosing  the  method  to  achieve  given 
accuracy  in  minimum  time.   This  conq)arlson  and  decision 
process  may  be  incorporated  directly  Into  computer  pro- 
grams, and  the  basic  analysis  involved  appUes  to  any 
Iterative  process  tor  which  the  convergence  rate  is  known. 
(Author) 
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Descr^itors:  •Differential  equations.  •Matrix  algebra.    . 

The  scalar  Rlccatl  equation  y'  °  p(t)  Y  to  the  second  power 
+  q(t)  y+r(t)  has  the  following  well-known  properties:   (I)   If 
one  solution  is  known,  the  complete  solution  is  obtainable  by 
two  (;nadrature8;  (11)   If  two  solutions  are  known,  the  complete 
solution  is  obtainable  by  one  quadrature;  (IE)   The  cross- 
ratio  of  any  four  distinct  solutions  is  constant   The  scalar 
Rlccatl  e<]piatlon  has  been  generalized  to  systems.   Adoption 
of  one  or  the  other  of  two  particular  viewpoints  leads  to  the 
matrix  ecpiations  u*  =  Au  -  u  alpha  u  (u  is  n  x  1)  and 
Y'  -  KY^  L  -  YMY  -  YN  (Y  is  n  x  m).   This  paper  shows 
that  there  is  an  ej^resslon  for  the  complete  soluUon  of 
equations  of  the  first  type,  and  that  an  expression  for  the 
complete  solution  of  equatians  of  the  second  type  can  be  ob- 
tained by  quadratures  from  the  complete  soluUon  of  tiie 
first  type.   FoUowlng  this,  properties  oorresp<mding  to  (11) 
and  (m)  are  established  for  the  first  equation.   (Author) 


AD-600  738  Dlv.  15 

OTS  Price  $0.75 

SSS^Y  A^?rS^=*.5t?*"'"'  "'**^-  °^  Wisconsin,  Madison. 
J«0«ETRY  AND  ESSENTL^L  SYMMETRY  IN  GRADUATED 

by  Walter  Strodt.    Mar  64,    26p.   MRC  TSR468 
Contract  DAll  022ORD2059 

Unclassifled  report 

Descriptors:   ♦Algebraic  topology.  *Set  theory.  •FuncUons 
Numbers,  Algebra,  Topology,  Nonlinear  dlffercntlia 
equations. 


Division  15  -  BiIATHEMATICS 


In  the  asymptotic  theory  of  Don-linear  dUferenttal  equations 
it  is  frequently  Important  to  have  a  precise  asymptotic 
description  not  only  of  the  elements  of  the  coefBclent  field,  but 
also  of  the  real  parts  of  these  elements.   To  secure  such  a 
descriptloa  the  present  paper  Introduces  Into  the  theory  of 
graduated  fields  a  concept  of  Schwarzlan  symmetry,  and  a 
certain  concept  of  topological  closure,  and,  depen<Ung  i^wd 
both  of  these,  a  concept  of  essential  symmetry.   The  central 
result  presented  is  the  following  theorem:    If  F  sub  0  is 
essentially  symmetric,  so  is  the  algebraic  closure  of  F  sub  0. 
This  Is  proved  in  an  abstract  setting  which  uses  and  develops 
the  author's  theory  of  graduatecl  fields,  as  Introduced  in  On  the 
algebraic  closure  of  certain  partially  ordered  fields.   Trans. 
Amer.  Math.  Soc.  vol.  105  (1962)  pp.  229-260. 
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Mathematics  Research  Center,  Univ.  of  Wisconsin, 

Madison. 

ON  THE  ASYMPTOTIC  DISTRIBUTION  OF  THE  LARGEST 

SAMPLE  SPACING 

by  Lionel  Weiss.   Apr  64,  20p   MRC  TSR471 

Contract  DAll  022ORD2059 

Unclassified  report 

Descriptors:  ^Statistical  distributions,  *Statistical 
functions,  ^Probability,  Theorems,  Statistical  tests. 

The  limiting  distribution  of  the  largest  sample  spacing 
generated  by  independent  identically  distributed  random 
variables  is  obtained,  under  mild  conditions  on  the  common 
distribution.    Applications  are  suggested.    (Author) 


Let  It  be  required  to  find  the  valuefl  phi  tub  1  ]  at  grid  ptriiits, 
for  a  grid  of  squares  of  side  h,   of  the  solution  to  a  dlftereac* 
equation  approximation  to  Laplace's  equations  in  a  region, 
being  given  values  on  the  boundary.   For  computer  purposes, 
we  define  a  block  relaxation  as  follows.  Given  estimates  at 
phi  sub  1  ]  on  the  boundary  of  a  block,  one  determines  the 
solution  erf  the  difference  equation  Inside  the  block  for  the 
given  values  of  phi  sub  1  ]  on  its  boundary,  and  takes  these  as 
the  new  estimates  for  the  phi  sub  1  j  at  points  inside  the  block. 
One  can  take  the  blocks  to  be  squares  of  side   2Nh,   and  then 
the  successive  relaxations  are  uniquely  determined  if  estimates 
for  phi  sub  1  ]  are  available  only  at  points  of  a  filagree  con- 
sisting of  the  grid  points  on  a  network  consisting  of  horizontal 
and  vertical  lines  which  are  separated  by  a  distance  of  Nh  . 
By  restricting  attention  exclusively  to  filagree  points  until 
convergence  is  complete,  the  demands  on  computer  memories 
are  reduced  by  factors  as  great  as  eight.   This  holds  out  the 
promise  of  dealing  with  problems  of  a  size  hitherto  unman- 
ageable. The  method  is  easily  extended  to  the  solution  ot 
Poisson's  equation.   (Author) 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

A  NEW  FORM  OF  EQUATIONS  OF  SATELLITE  MOTION  AND 

ITS  APPUCATION  TO  INVESTIGATING  KEPLEIUAN-UKE 

MOTION. 

by  G.  E.  Kuzmak  and  Yu.  M.  Kopnin.   28  Apr  64,  22p 

FTD   TT63  1201;  TT   64  11787 

Unclassified  report 

Unedited  rough  draft  trans,  of  Zhumal  Vychlslltel'nol 
Matematlkl  1  Matematicheskoi  FlzUd  (USSR)  1963.  v.  3,  no.  4, 

p.  730-741. 
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Mathematics  Research  Center,  Univ.  of  Wisconsin,  Madison. 
BLOCK  RELAXATION  BY  COMPUTER, 
by  J.  Barkley  Rosser.    Apr  64,  lip.    MRC  TSR477 
Contract  DAll  022ORD20S9 

UncUsslfled  report 

Descriptors:  (^Programming  (Computers),  Numerical 
analysis).  (^Numerical  analysis.  Programming  (Con^niters)); 
*Comblnatorial  analysis.  Difference  equations.  Partial  i 

differential  equations.  Boundary  value  problems.  I 


Descriptors:   (^Differential  equations.  Integration), 
(♦Satellites  (Artificial),  Motion),  (*Equations.  Motion),  Vector 
analysis.  Trajectories,  Perturbation  theory.  Celestial 
mechanics.  Mechanics,  Numerical  methods  and  procedures. 
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OTS  Prloe  $0.50 
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Wsohlngtoo  Univ.,  St.  Louis,  Mo.  School  of  MUtclne. 
STUDIES  ON  THE  NATURE  OF  THE  ABNORMMJTIES  IN 
SOLUTE  AND  WATER  EXCRETION  IN  ACUTE  TUBULAR 
NECBOSIS  AND  OTHER  RENAL  nSBASBS. 
Final  ropt.,  1  Oct  62-30  Nov  63 
by  N«al  S.  Brloker.  5  May  64.  lOp 
Cootraot  DA49  007MP772 

UBol^aaifled  report 

Dewjrlptors:  (•KlAioys.  DImsms),  (*Difleai»a>.  Kidneys), 
Abaoiptlon  (Blologloal).  Adaptation  (PhyaloUiKy),  Adenosine  . 
phoqAates,  Body  fluids.  Dogs,  Electrolytes  (Physiology). 
Excretion.  Membranes  (Biology),  NecrosU,  3odluni,  Urine. 
Urinary  system,  Water. 

The  ftmctlonal  oivaclty  of  diseased  kickieys  wf«  studied  by 
including  intrinsic  renal  diseases  in  one  kidney  of  dogs. 
Electrolyte  transport  capacity  of  membranes  was  measured 
lor  firof  skin  and  the  urinary  bladder  of  the  turtle.   The  func- 
tioning of  the  diseased  and  the  control  kidney  in  the  dogs  were 
measured  simultaneously.   In  all  types  of  renal  disease, 
functional  oonq>etence.  Glomerular  filtration  rate  (GFR)  was 
uniformly  decreased.   The  decrease  in  several  tubular  func- 
tioos  was  proportional  to  the  GFR  decrease.   These  ratios 
suggest  that  the  glomerulo-tubular  balance  is  the  same  In 
deeeased  and  normal  kidneys.  Glucose  titration  showed  no 
greater  splay  in  the  diseased  kidneys  than  in  (be  controls. 
The  sodium,  chloride,  bicarbonate,  and  water  excretion  were 
•  9ialitatively  similar,  but  the  diseased  kidney  excreted  a 
greater  fraction  of  the  fUtered  load  of  these  substances. 
Electrolyte  transport  by  isolated  frog  skin  and  turtle  bladder 
Indicate  that  the  sodium  pump  could  operate  electrogenlcally. 
Adenosine  triphosphate  (ATP)  levels  were  well  maintained 
under  anaerobic  conditions.   The  direct  source  of  the  energy 
for  the  sodium  pump  might  be  a  high  energy  intermediate 
rather  than  ATP. 
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Chicago  Univ.,  m.  Medical  SchooL 

EFFECT  OF  OXYGEN  INHALATION  ON  RES|>t)NSES  TO 

COLD  EXPOSURE. 

Annual  progress  rept.  1  Oct  62-30  Sept  63 

by  D.  M.  MaoCannon  15  May  64,  2^ 

Grant  DA  MD49  193  6aG43 

Unclaiaslfled  report 

Descriptors:  (*Oxygen  consumption.  Exposure).  (*Cold 
environment.  Oxygen  consumption).  Skin,  Man,  Shivering, 
Thresholds  (Physiology).  Body  temperature,  Sensoiy 
mechanisms,  Adi^itation  (Physiology),  Reflete^,  Blc3'l 
chemistry.  Blood  clrculaticm.  \ 

The  effect  of  oxygen  inhalation  on  cutaneous  thresholds  for 
cold  sensation  wa  s  determined  by  exposing  a  30  sq.  cm  area 
on  the  chest  to  a  radiant  cold  source  of  variable  intensity  for 
2  second  Intervals  in  11  healthy  23  to  26  year  old  nude  subjects 
at  two  ambient  temperatures.   Oxygen  'ireathlng  produced  a 
similar  significant  Increase  in  cold  thresholds  in  both  cool 
(22.4to26.50  and  warm  (36.6to39.3C)  envlroniaents. 
Observations  at  warm  ambient  temperatures  tvbstantiate  the 
oxygen  effect  Independent  of  suspected  reflex  vasoconstriction 
in  the  cool  environment    These  experiments  confirm  the 
cold  threshold  raising  effect  of  oxygen  inhalation  and 
"unphasize  the  danger  of  relying  solely  on  physical  calculations 
of  the  intensity  of  a  thermal  stimulus.   Indirect  evidence 
that  oxygen  inhalation  hinders  caitxm  dioxide  transport 
continues  to  aocum.late.  Instrumentatimi  analyses  suggest 
metiiods  for  Improving  polarogn^ihlc  measureaients  for  pol 
and  for  the  Infrared  carbon  dioxide  analyzer. 
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Emory  Univ.,  Atlanta.  Ga.  School  of  DentiBtry. 
ALKALINITY  VS.  PHOSPHATE  AND  OTHER  IHETARY 
FACTOR^  IN  THE  CONTROL  OF  DENTAL  CARIES. 
Final  progress  rept. 

by  John  Haldi  and  Winfrey  Wynn.  S7  >^r  64.  Sp 
C<»tract  DA49  007MD675 

Unolaeatfled  retort 

Deecr^itors:  (^Teettt,  Diseaeee),  *Diet,  pH,  Saliva, 
Salts,  Electrolytes  (Physlolegyt,  PboAphoiylatioa. 
Phosphorus,  Molybdenum.  Borba,  Vanadtom. 

In  previous  studies,  it  has  been  found  that  3%  NaSCOS 
added  to  a  carlogenic  diet  raised  the  pH  of  the  diet  from  6.0 
to  8.9  and  also  reduced  its  carlogeniclty.   The  addition  of 
lactic  acid  to  the  diet  in  an  amount  which  lowered  the  pH  to 
4.7  did  not  make  the  diet  more  carlogenic.   An  attempt  was 
dtade  to  determine  whether  the  reduction  in  the  carlogeniclty 
of  diet  as  a  result  of  adding  Na2C03  was  due  to  Ote 
alkallnizatlon  of  the  diet  or  to  the  solubllizing  action  of 
Na2C03  on  the  insoluble  phosphate  in  the  diet.   These  studies 
were  unsixscessfal  as  no  method  was  found  for  raising  the 
pH  of  the  diet  without  liberating  phosphorus.    When  the  trace 
elements  molydenimi,  vanadiimd,  boron,  and  tin  were  added  to 
the  diet  or  drinking  of  albino  rats  no  carlostatic  effect  was 
produced. 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Cknnmand,  Wri^t- 

Patterson  AFB,  Ohio. 

A   CARDIOCYCLOGRAPH. 

by  L  T.  Akulinlchev,  E.  B.  BabskU,  G.  G.  Gel'shteln, 

B.  B.  Lakunin,  and  G.  V.  Moskalenko.   Mar  64,  Up 

FTD  TT63  1189,  TT  64  11653 

Unclassified  rqiort 

Unedited  rou^  draft  trans,  of  mono.    Elektronika  v 
Meditsine  (Electronics  in  Medicine)  MoscowA^eningrad. 
I960,  p.  55-61. 

Descriptors:  ♦Electrocardiography,  Heart,  Medical  equipment 
Diagnostic  agents.  Electronic  eqiiipm^iu.  Pulse  rate.  Blood 
vessels. 

The  cardlocyclograph  is  an  electronic  Instrument  which 
records  electrocardiograms  which  show  simply  and  clearly 
a  time  analysis  of  the  cur»e  being  recorded.   It  also  indicates 
changes  in  the  rhythm  of  the  heart  contractions.   The  electro- 
cardiograph is  recorded  on  photographic  paper  in  the  form  of 
segments  corresponding  to  one  heart-contracti(m  cycle. 
This  instrument  can  be  used  to  record  the  pulse  of  peripheral 
arteries  by  use  of  ■<.  piezosensor  connected  to  the  input  of  the 
electrocardiographic  amplifier.   Simultaneous  electrocardio- 
grams and  continuous  visual  observations  of  the  state  of 
cardiac  activity  can  be  made  by  means  of  the  electron  beam 
tube  of  the  input  unit. 
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Foreign  Tech.  Dlv..  Air  Force  Systems  Command,  Wright- 
Patterson  AFB.  Ohio. 

EVALUATION  OF  DIFFERENTIAL  AMPUFIER  CIRCUITS 
IN  ELECTROPHYSIOLOGICAL  RESEARCH, 
by  D.  N.  Menitskil.  23  Max-  64,  9p 
FTD  TT63  1196,  TT  64-11654 

Unclassified  report 

Unedited  rough  draft  trans,  of  mono.  Electronilca  v 
Meditsine  (Electronics  in  Medicine)  Msocow/Lenlmtrad. 
1960,  p.  143-148.  -~— »* 
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Descriptors:  ('Circuits,  Current  amplifiers).  ('Current 
unpUfiers,  Voltige),  ('Physiology,  Electric  currents). 
Cathodes  (Electron  tubes).  Cascade  structures.  Feedback, 
Noise,  Diagnosis.  I'SSR. 

For  quality  characteristics  of  the  individual  differential 
stages,  it  is  useful  to  examine  twu  >^a.ititles:  (a)  the  rejection 
ooefflcient  which  represents  the  relation  of  the  amplification 
of  the  cascades  with  and  without  consideration  of  negative 
feedback  on  cathode  resistance.   This  coefficient  Increases 
with  the  coupling  of  several  additional  differential  cascades, 
(b)  tlje  symmetry  coefficient,  which  shows  the  degree  to  which 
the  paired  tubes  are  matched  in  a  symmetrical  cascade.    It 
gives  the  amount  of  ojt-of-phase  voltage  at  the  output  of  the 
cascade  when  inphase  voltage  is  applied  to  the  input  terminals. 
Since  the  out-of-phase  signal  does  not  change  with  coupling 
of  additional  casca:lcs,  this  coefficient  is  determined  l^  the 
first  cascade.    The  quality  of  a  multicascade  differential 
amplifier  can  be  characterized  by  the  noise  suppression 
coefficient,  which  depends  o.i  both  coefficients  cited  abotre. 
From  the  point  of  view  of  their  use  in  clinical  physiological 
experiments  and  diagnoses,  investigation  shows  that  because 
noise  voltage  under  actual  conditions  is  not  absolutely 
identical,  large  coefflciente  of  noise  suppression  can  be 
realized  cily  by  additional  balancing  of  these  voltages  at  the 
input  of  the  amplifiers.   (Autttor) 
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Aerospace  Information  Div.,  Washington,  D.  C. 

SOVIET  LITERATiniE  ON  UFE  SUPPORT  SYSTEMS.  PT.  A. 

BIOSCIENCES:  COMPILATION  OF  ABSTRACTS. 

Kept.  no.  17 

6  May  64   19p 

AID  P64  33.  TT  64-11642 

Unclassified  report 

Descriptors:  (*Life  support.  Abstracts),  ('Abstracts, 
Life  support).  ('Space  biology.  Radiation  effects).  Space 
medicine.  Radioprotective  agents,  Radiobiology,  Physiology, 
Perception.  Amino  acids.  Fatty  acids.  Bibliographies,  USSR. 

Inckided  are  abstracts  on  space  medicine  and  btology,  space 
physiology,  and  perceptual  phystology. 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wrlg^t- 

Patterson  AFB,  Ohio. 

GENERAL  ELECTROPHYSIOLOGY. 

by  D.  S.  Vorontsov.    27  Feb  64,  82£p 

FTD  TT63  580,  TT  64  11650 

Unclassified  report 

Unedited  rough  draft  trans,  of  mono.  Obohchaya  Elektro- 
flzlologiya.  Moscow,  1961  (487p). 

Descriptors:  ('Physiology,  Electric  currents),  'Biophysics, 
Cells  (Btology),  Tissues  (Biology),  Electroencephalography. 
Nervous  system.  Textbooks. 

This  book  is  Intended  for  physiologlste  and  phystoians  who  use  - 
electrophysiological  methods  in  laboratory  and  clinical 
practice,  graduate  studente,  and  undergraduates  at  medtoal 
institutes  and  in  btology  departmente.   The  physiochemical 
nature  of  bioelectrb  potentials  is  considered,  the  contem- 
porary theoretical  concept  of  these  potentials  are  presentd. 
and  ttie  mass  of  data  obtained  during  the  past  20  years  by 
intracellular  recording  of  electrical  potentials  is  described. 
A  great  deal  of  attention  is  given  to  the  functional  importance 
oi  bioelectric  potoitlals  in  the  activity  of  the  nervous  system. 


Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wright- 
Patterson  AFB,  Ohio. 
APPARATUS  FOR  ELECTRONARCOSIS, 
by  B.  V.  Bolotov  and  N.  M.  Shcherbakov.  23  Mar  64,  6p 
FTD  Tto-i  I  01.  TT  64  11647 

Unclassified  report 

Unedited  rough  draft  trans,  of  mono.    Elektronlka  v  Meditslne 
(Electronics  in  Medicine)  MoscowA«nlngrad,  1960.  p.  239-241. 

Descriptors:  ('Medtoal  equipment.  Anesthesia),  ('Anesthesia, 
Medical  equipment).  ('Electrotherapy,  Anesthesia). 
Seurology,  Psychiatry.  USSR. 
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Foreign  Tech.  Div.,  Air  Forse  Systems  Comma  id,  Wright- 
Patterson  AFB,  Ohto. 

INSTRUMENT  FOR  RECORDING  THE  PULSE  WAVES  AND 
DETERMINING  THE  BLOOD  PRESSURE  IN  ANIMALS, 
by  A.  A.  Kudryavtsev,  26  Mar  64.  6p 
FTD  TT63  1176.  TT  64-11648 

Unclassified  report 

Unedited  rough  draft  trans,  of  Veterlnariya  (USSR)  1959 
(v.  36)  no.  3,  p.  76-78 

Descriptors:  ('Medtoal  equipment.  Blood  pressure), 
('Medtoal  equipment.  Blood  pulse),  ('Veterinary  medicine, 
Medtoal  equipment).  Cardiography,  Animals,  Meters,  USSR. 
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United  Research,  Inc.,  Cambridge,  Mhss. 
THE  ROLE  OF  THE  PINNA  IN  HUMAN  LOCAUZATION. 
by  Dwlght  W.  Batteau  (Tufts  Univ.).  Jan  64,  30p 
Contnct  N123  60530  32279A 

Unclassified  report 

Descriptors:     ('Ear,  Anatomy),  ('Hearing,  Sensory  mech- 
anisms). Auditory  signals,  Sound,  Sound  transmission.  Audi- 
tory perceptton.  Auditory  aciiity,  Attention,  Sound  plteh. 
Neuromusctilar  transmission.  Anatomtoal  models. 

In  theory,  the  role  of  the  pinna  In  localleatlon  is  to  intro- 
duce, by  means  of  delay  paths,  a  transformation  of  the  in- 
coming signal  which  Is  mentally  inverted  to  provide  attention, 
and.  that  the  Inverse  transform  required  defines  the  location 
of  the  soind  source.   It  may  be  that  relatively  simple  systems 
of  delays,  attenuations,  and  signed  addlttons  may  be  used  to 
construct  the  inverse  transformations,  and  that  these  could 
easily  be  realized  in  the  nervous  system.   It  may  be  further 
Qieori:-.ed  :Jiat  the  same  method  of  constructing  inverse  trans- 
formattons  can  apply  to  monaural  and  binaural  localization, 
sound  recognition,  and  the  utillzatton  of  reverberation. 
(Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command.  Wright- 
Patterson  AFB,  Ohto. 

PRINCIPLE  OF  THE  DOMINANT  AND  A.  A.  UKHTOMaUI'S 
CONCBPT  OF  THE  CHRONOTOPE  (TIME-SPACE  COMPLEX), 
by  V.  L.  Merkulov.  25  Mar  64.  33p 
FTD  TT63  1086.  TT64-11646 

Unclassified  report 

Unedited  rough  draft  trans,  of  Uq>eldil  Sovremennol 
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Descrtptors:  'Psycbofitaystology.  ('Space  perception. 
Theory),  Coodlttooed  refiex,  Time,  Physlotogy,  Rhytiim 
(Btology).  Stlmiilatloa,  Proprioception.  Qentral  nervous 
■jrstam.  Sensory  mwnhsnisms.  Senac  org<«s. 

The  problem  of  space-time  relattonshlps  and  their 
perception  by  human  and  animal  sense  oigsns  and  brain, 
devetoped  by  A.  A.  Ukhtomskly  in  his  stody  of  the  dominant 
as  a  systemto  behavtor  reactton.  has  not  been  sufficienUy 
studied.   His  ideas  concerning  the  chroootope  were  scattered 
tajn^ous  arttoles  and  monographs.    Unfortunately  he  didn't 
systematise  them  and  they  have  been  almost  unnoti:;ed  by 
piijrstologlsts,  psychologiste,  and  pMtosopl»rs.    This  article 
tries  to  systematize  his  published  and  unpubUshed  material 
on  'he  chronotope,  aad  to  concisely  charactartze  the  dominant 
principle  and  compare  his  reasoning  concesning  the  Interactton 
between  the  dominant  and  perception  of  the  chronotope  by 
human  and  animal  sense  organs  aad  brain. 


AI>-«00  171 
OTS  PrlM  10.75 


DiT.   16 


Naval  Radtologtoal  Dafanse  Lab.,  San  Fraaalsco,  Calif. 
THB  LONQ  TERM  EFFECTS  OF  NEUTRON  EXPOSURE  OK 
BOMB  OBOWTB  IN  THE  RAT. 


fagr  R.  D.  PhllUpa  and  D.  J.  Klmeldorf. 
Task  Mlt008  08  6201 
NBDL  TRTST 


$$i 


Ilar64.  22p 


Uiolaaslfled  raport 


Descrtptoni  (*BoiM,  RadlatiaD  iCtaoU),  <«Radlatlon  aflaota. 
Nwtraaa),  Radlobtolocjr,  Radlologloal  doaaga,  Doaage,  Dose 
rata,  RadlattoB  aCtoota,  Aging  (Phyatologj),  Growth.  Legs, 
Bats,  Faat  aautroBB. 


ieaposiU*( 


Tba  long  term  atlaot  <d  fast  asntron  ( 

growth  In  tsrms  of  famur,  tOla  and  tail  toAgtii  was  stndtod  In 
mals  rats  osliig  a  roMtganographlo  maasuiw>sat  teohnliiua. 
Thar*  was  a  growth  deAolt  avldaat  la  all  thraa  atruoturaa  of 
Irradiatsd  animals  at  the  and  ot  Ufa  q>an.  tha  magnltud*  at 
Oa  raduotlOD  In  bona  laogUi  was  rtepanrlaat  i^mb  the  radlatlOB 
doss  and  tha  aga  of  tba  animal  at  tha  tlms  ti  «q>osur«.  For 
anlmala  aj^iosad  at  tha  samo  ago,  the  magattinU  at  tha  bona 
length  daOoll  varied  dlraatljr  with  doaa.   For  anlmala  aapoaad 
to  tba  aams  dosa.  the  etfaot  was  graatar  la  Juvanila  anlmala 
than  It  was  In  young  adult  animals.  Tha  graatar  stuntl^ 
aOaot  of  nootroa  a^oaure  oo  bona  growth  ia  anlmala  aipnsad 
as  Juvanilas  oomparad  to  ■«««'»'«i«  axposed  m  youi^  adulta  was 
•»pl><n»d  on  tha  basU  of  the  faster  growthfata  of  tha  luvanils 
animals  at  tha  tima  of  aspoaura.  (Author) , 


AD-600  222 
OTS  Price  $5.60 


Div.   16.8 


Bolt  BeranA  and  Newman  inc..  Cambrtdg^,'  Mass. 

TRANSMISSION  AND  CODING  OF  INPOIUMLTION  IN 

AUDITORT  NERVOUS  SYSTEM. 

Pinal  rept  8  Jan  62-14  Feb  64. 

14  Feb  64,  5&P,  BBN1127 

Contract  AF49  638  1142 

AFOSR64  0966 

UAalasslfl^d  report 

Descriptors:  ('Paycfaoacousttos,  Hearing,  (*Hearlng, 
Psyohoacousttos),  'Sleep,  Auditory  nerve.  Coding,  Biontos. 
Ai^toiy  algnala.  SMmiilatIno,  Cerebral  cortex.  Cerebrum. 
Paycbophyatology,  Speech  recognlttoo.  Neuromuscular 
tranamlsalon.  Senaory  mechanisms.  SaoMzy  perception, 
Pattetn  recognition.  |  j 

Reaearoh  conducted  on  Om  eleotrophystotogtoal  aspeota  of  tha 
auditory  nervous  system,  the  neural  actlvtijr  during  learning, 
and  tlie  different  atagea  of  alertaeea  durin|;  aleep  la  outlined, 
ftiimmirtitt  are  preaented  for  tlie  followlnt  reaearoh  studies: 
(1)  Loi«  Duratioo  Auditory  Evoked  PotenOds  in  Man  During 
Seep,  (2)  The  Bffecta  of  Midbrain  Leslonfl  on  Coittoal 
Reapanaea  to  Aooustto  ^*«™""i  (3)  Dlfferencea  in  d>e  Fupotioaa 
of  tlie  Two  Cerebral  Hemispheres,  (4)  The  Use  of  Anatomtoal 
and  Phjratologtoal  Evidence  in  Theory  Coostniotton,  and  (5) 
Temporal  Pattern  Disorlminatiaa  in  Lower  Anlmala  and  Ita 
Relation  to  Laaguaga  Perception  In  Man. 
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AD-600  237  Oiv. 

OTS  Price  $8.1» 


U 


London  Univ.  (Inland). 

RESEARCH  ON  DRUGS  ON  NEURCWAL  TRANSMISSION. 

Final  rept. 

by  J.  P.  Quilllam.  Jan  64,  88p 

Contract  AF610S225 

AFO8B64k0»51 

Unclassified  report 

Descriptorat  (*I>rugs,  Neuromuscular  transmission), 
(♦Neuronrascular  transmission.  Drugs),  'CNS  depressants. 
Central  nervous  system.  Autonomic  nervous  system. 
Autooomto  agente,  Chollnesterase  inhibitors,  Local 
anesttettos.  Acetylcholine.  StimuUtion.  Nerve  cells.  Nerve 
fibers.  Aldehydes.  Barbiturates,  Pentanols,  Plperidines. 

The  acttons  of  centrally  active  drugs  and  related  compounds 
on  transmission  across  the  synapses  of  the  superior  cervteal 
ganglion  of  the  cat,  rabbit  and  rat  have  been  studied  because 
these  synaptic  ^■lctlons  may  be  regarded  as  being  closely 
allied  to  those  seen  between  central  neurones.    Experiments 
ontte  cat  ganglion  were  made  in  vivo  with  repetitive 
pregangllonlo  nerve  atimulation  while  those  on  the  isolated 
gangUa  of  the  rabbit  and  the  rat  were  made  in  vitro  and 
usually  Involved  ttie  appUoatlon  of  single  stimuli  to  the 
pregangllnnto  trunk  with  recording  of  the  evoked  gangllonte 
or  postganglionic  actton  potentials.    The  resulte  are  sum- 
marised in  2  parts  firstly,  quantttative  findings  and  secondly 
fiaUUtiva  obaerratlons  wMh  parttoular  reference  to  modes 
ofactkm.   (Author) 


AO-600  228  Div.   16 

OTS  Price  $0.50 

Woodard  Reaearoh  Corp.,  Heradon.  Va. 
SCREENING  OF  POTENTML  RAMO-PROTECTIVE  COM- 
POUNDS IM  MICE. 

Annual  progress  rept.,  15  Mar  63-15  Feb  64 
by  Geoffrey  Woodard.  12  May  64.  9p 
Contract  DA4t  U3MD2405 

Unclassified  report 

Descriptors:  (*RadloprDtectlve  agents.  Test  methods), 
(•Btotogtoal  assay,  Radioprotective  agents).  Drugs,  Dosage. 
Radiologtoal  doaage.  Radiation  effects.  Radiation  sickness. 
Inhlblttoa.  X  rays.  Radiation  tolerance,  Toxteity,  Mice. 

A  total  of  701  coded  compounds  were  screened  for  their  po- 
tntial  radio-protective  potency  in  mtee  in  accordance  with  the 
following  method:  (1)  An  approximate  maximum  tolerated  dose 
of  each  coded  test  oonqxHmd  was  determined  by  adminlsterlns 
the  compound  intraperitoneaUy  in  graded  doses  to  groups  of 
mtoe  and  these  mice  observed  for  pharmacologto  and  toxteoto- 
gto  signs,   airvlvors  at  seven  days  were  subjected  to  gross 
neoropey.  also.   (2)  The  test  compound  at  this  done  was  then 
administered  IntraperitoneaUy  to  groups  of  six  mtee.   At  an 
interval  when  the  compound  was  estimated  to  be  most  phar- 
macologtoally  acUve,  these  mice  were  exposed  to  radiation 
iT*,^  *  Majdtron  300  X-ray  unit  at  a  dose  which  was  calculated 
to  be  the  LD  100/30  in  slmlUr  groups  of  untreated  animals 
Untreated  animals  were  exposed  to  this  dose  of  radiatton  at 
the  sa^e  time  thereby  serving  as  controls.   The  estimated 
Protectton  offered  by  administration  of  the  test  compound  was 
then  determined,  as  compared  with  control  values,  and 
tebulated.  (Autoor) 


AD-600  229 
OTS  Price  $0.50 


Oiv.   16 


Woodard  Research  (3orp.,  Hemdon.  Va. 

TBSTWQ  OF  ANTIRAMATION  AGENTS  IN  MONKEYS.  AS 

AMENDED. 

Annual  progress  rapt.,  1  Jul  63-1  May  64 

by  Geoffrey  Woodard.  16  May  64.  6p 

Contract  DA49  19SMD2458 

Unclaaalfied  report 


MEDICAL  SCIENCES  -  Division  16 


Deacrtptors:  (*Radioprotect{ve  agents,  Biological  assay), 
(*Btologlcal  assay,  Radioprotective  agents),  Drugs,  Monkeys, 
Genetics,  Anomalies,  Toxicity,  Radiation  sickness.  Radiation 
effects.  Inhibition,  Ionization,  Thiols. 

MercsptoethyUmlne  and  three  coded  compounds  which  have 
been  shown  to  be  protective  against  Ionizing  radiation  were 
studied  Witt  respect  to  the  evaluation  of  their  safety  when  ad- 
ministered to  rhesus  monkeys.   Various  parameters  such  as 
body  weight  gain,  hemograms,  blood  and  urine  analyses  and 
hlstopattological  obeervatlona  were  employed.    A  teratogenic 
evalustlon  of  mercaptoethylamlne  in  rats  and  a  blood  picture 
stuity  In  splenectonlzed  rabbits  which  is  now  being  carried  out 
are  described. 


Following  seizure,  the  plasma  and  cerebral  cortex  electro- 
lytes shifted  In  tte  direction  of  tteoretlcal  hyperexcltsble 
depolarization.   Repeated  exposures  to  tte  carbon  dioxide 
mixtures  caused  less  frequent  seizures,  often  accompanied 
by  cardiac  excitement  resembling  ventricular  fibrillation. 
Unanesttetlzed,  unrestrained  rats  were  used  to  study 
susceptablllty  to  oxygen  poisoning  as  manifested  by  convul- 
sions at  different  pressures.   When  tte  exposures  were  con- 
tinued beyond  tte  earliest  ocovulsions,  the  iiniwii^«  developed 
ventUatory  distress  and  died.   The  EBG  patterns  were  of  tte 
classical  seizure  type.   Exposure  to  increased  pressure  and 
oxygen  content  caused  little  change  in  tte  EKG.   Autopsies 
revealed  no  alterations  in  the  brain  after  oxygen  exposure. 
Spermatogenesis  was  arrested,  but  no  changes  were  found  in 
otter  organs. 


AI>-«00  257 
OTS  Price  $0.50 


Dtv.  M 


Milan  Univ.  (Italy). 

THE  MECHANiaf  OF  ACTION  OF  ADJUVANTS. 

Final  rept,  1  Mar  63-29  Feb  64 

by  A.  Giovanardl  and  B.  Pemls.  29  Feb  64  13p 

Contract  DA91  591EUC2841 

Unclassified  report 

Ii)chides  Quarterly  technical  status  report  number  4, 
l.Dec  63-29  Feb  64. 

Descriptors:   ('Immunity,  Antigen-antibody  reactions), 
(* Antigen-antibody  reactions,  Inomunity),  Antigens  and 
antibodies,  Immunology,  Stimulation,  Toxins  and  antitoxins. 
Blood  cells.  Cell  division.  Leukocytes,  Biological  products. 
Mitosis. 

The  adjuvant  effect  of  endotoxins  in  rabbits  and  mice  was 
studied  to  clarify  tte  mechanism  of  tte  action  of  adjuvants. 
The  adjuvant  action  of  endotoxin  on  austlbody  formation  was 
found  to  be  tte  result  of  a  rapid  and  direct  effect  on  tte 
immunologically  competent  cells  which  causes  an  increase  in 
tte  numiDer  of  young  blast  cells.    These  eitter  secrete  anti- 
bodies ttemselves  or  mature  into  antibody  secreting  plasma 
cells,  particularly  at  tte  level  of  tte  germinal  centers.    This 
is  due  to  tte  stimulation  of  ttie  mitotic  activity  of  ttese  blast 
cells.    The  adjuvant  effect  of  endotoxins  was  evident  in  tte 
early  stages  of  antUxxly  response.   Later,  if  sufficient  antigen 
is  not  available  or  repeatedly  administered,  tl»e  effects  of 
the  initUd  dose  of  endotoxin  becomes  less  obvious. 


AD-600  259  Dlv. 

OTS  Price  $0.50 


16 


New  Tozk  State  Unly.,  Buffalo. 

NEUROLOGIC  ASPECTS  OF  HIGH  BAROMSTRIC  PRES- 
SURE PHBNOMEMA  AND  THE  EFFECT  OF  ATMOSPHERIC 
CONTAMINANTS  UPON  NERVOUS  SYSTEM  ACnVITY. 
Final  technical  rept..  1  Nov  59-31  Dec  63 
by  H.  William  GiUen.  31  Dec  63.  5p 
C<mtraot  NonT969  040,  ProJ.  NR102  489 

Unclasslfled  report 

Descriptors!   (*NervouB  system,  Bsrometric  pressure), 
•Oxygen  consianptloB,  Resjplratlon,  Bleotrocardlograidiy, 
Electroeaoephalogrsphy.  Hypoxia,  Blood  chemistry.  Brain, 
Convulsive  disorders.  Cardiovascular  diseases,  Germinal 
tissue.  Tissues  (Biology),  Rats.  Rabbits.  Electrolytes 
(Riyslology). 

Electroenceiriuaognms  (BEG),  electroeardlograms  (EKG), 
and  respiratory  rates  were  recorded  for  rats  and  mice 
eqiosed  to  mixtures  of  3?%  carbondloxlde  and  65%  oxygen. 
The  venous  blood,  cerebral  cortex,  cardiac  muscle,  liver, 
and  skeletal  muscle  tissues  were  analyzed  for  sodium, 
potassium,  chloride,  water,  cartx>n  dioxide,  phosphorus, 
calcium,  magnesium,  glucose,  hydrogen  Ion  coocentration, 
and  adenosinetriphoopbate.   The  EEG  initially  became  slow, 
followed  by  hyperexoltsUllty  wltt  isoUted  discharges  of 
combined  fast  and  slow  activity  resembling  tte  complex  of 
petit  mal  epilepsy.   If  convulsions  occurred,  tte  electrical 
activity  was  symmetrical  and  bllsteraUy  syiichronous. 


AD-600  260  Dlv.  16 

OTS  Price  $0.50 

Jewish  Hospital,  St.  Louis,  Mo. 

THERAPEUTIC  PROPERTIES  OF  BLOOD  PLASMA  IN  THE 

THERAPY  OF  TOURNIQUET  SHOCK. 

Progress  rept.  1  Jan  63-30  Apr  64. 

by  Morton  D.  Pareira.  30  Apr  64,  19p 

Contract  DA49  007MD799 

Unclassified  report 

Descriptors:   (*Blood  plasma.  Shock  (Pattology)), 
(•Shock  (Pattology),  Blood  plasma).  Therapy,  Blood  trans- 
fusions. Electrolytes  (Physiology),  Blood  proteins.  Blood 
chemistry.  Aging  (Physiology),  Albumins,  PUsma  sa'isU- 
tutes.  Rats. 

A  significant  difference  in  tterapeutic  effectiveness  was 
demonstrated  in  tte  treatment  of  rat  tourniquet  trauma 
between  reconstituted  lyophllized  aged  human  plasma  (RLAP) 
and  other  clinically  used  albumin  containing  protein  electrolyte 
solutions  (Albumlsol,  Plasmanate,  Agamma  Human  Serum). 
RLAP  in  this  experimenUl  system  provides  a  much  superior 
survival  rate  even  ttough  tte  de^n^e  of  plasma  volume 
expanEion  provided  by  tte  two  types  of  solutions  is  tte  same 
as  long  as  4  hours  after  tourniquet  release.    Because  recently 
collected  human  plasma  allows  no  survival  after  ttis  trauma 
when  given  in  tte  same  way,  it  is  believed  ttat  somettlng 
deleterious  is  removed  from  the  fresh  plasma  or  somettlng 
beneficial  is  produced  in  it  during  aging.   The  bulk  of 
evidence  to  ttis  point  supports  tte  latter  hypottesls.    Five 
Cohn  fractions  (I,  U,  IV-1,  IV-4,  V)  have  been  suspended  in  a 
sodium  chloride,  sodium  bicarbonate  solution  and  produced 
tte  same  survival  results  achieved  by  tte  control  plasma 
(RLAP).    Fraction  III  in  tte  mixture  is  not  required.    (Author) 


AD-600  263 
OTS  Price  $0.50 


Div.   16,  25 


Pennsylvania  Univ.,  Philadelphia. 

NON-THERMAL  EFECTS  OF  ALTERNATING  ELECTRI-   " 

CAL  FIELDS  ON  BiOLOQICAL  STRUCTURES. 

Final  rept.  1  Jan  63-29  Feb  64 

by  Herman  P.  Schwan.  30  Apr  64,  13p 

Contract  NonrS51  06 

Unolasslfled  report 

Descriptors:   (*Radlatlon  effects.  Electromagnetic  waves), 
(♦Electric  fields.  Radiation  Tolerances),  Biophysics, 
Tissues  (Biology),  Electrotterapy,  Tolerances  (Physiology), 
Thermal  radiation,  Particles,  Dielectric  properties. 
Electrophoresis,  SUn,  Thresholds  (Physiology). 

Four  possible  non-thermal  effeoU  of  alternating  electrical 
fields  were  expeifmentally  and  theoretically  studied.   Thes« 
four  effects  were  assessed  for  their  possible  biological 
signlflosnce.   These  effects,  aU  the  resutt  of  mechanical  fbroes 
on  particles  dispersed  In  a  fiuid,  are  (1)  pearl-chain  formation, 
(2)  orientation  of  nonspherical  particles,  (3)  forces  in  inhomo- 
geneous  electrical  fields,  and  (4)  altsrniitli«  electrophoresis. 
Summsries  of  research  on  each  of  these  effects  are  presented. 
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AIMOOMa 
OTS  Price  90.50 


Dlv.   16 


Maryland  Univ.,  Baltimore.   Oeatal  Sotoot 
INVESTUATION  OF  THE  MECHANISM  Of  ACHON  OP 
RYANOOINB  ON  MAMMALIAN  SKELETAL  MUSCLE. 
Final  ^tpL  I  Nor  tt^SO  Apr  63. 
by  Mm  L  White,  8  May  64,  9p 
Grant  D  CMUS    UM  37 

Unclassified  report 

Deaorlptorst   ('Skeletal  muscle  relaxants,  Alkaloids), 
('Alkaloids,  Stalstal  muscle  relaxants),  Drugs,  Biological 
assay.  Neuromuscular  transmission.  Cottlraotion.  Relaxatloa 
(Fhyslolocy),  Bo^y  fluids,  pH,  AdenoslM  9hoq)hates, 
Electrolytes  (Physlok>gy),  Mu«}les.  Maiqaials. 

Efforts  to  laolate.  from  granule  suapensiote  Incubated  wltt 
Ma('«-f)  and  ATP,  a  chemical  substance  oa|iable  of  relaxing 
contracted  musole  fiben  were  unsuccesafU.  Conditioas  were 
established  under  which  ryanodine  incrsaalBd  by  a  factor  of 
two  or  more  the  time  required  for  fiber  bundles  to  relax  after 
addition  of  oalolum  to  tlie  batt  containing  ATP.  MG(-t-t')  and 
granules. 


AD-600299 
OTS  Prfoe  $4.40 


DlT.   U 


Baylor  Univ..  Houstos,  Tax.  ColL  of  Modltsbe. 

THE  EFFECT  OF  TOTAL  BODY  IRRADIATION  ON  IMMUNO- 

L03IC  TOLERANCE  OF  BONE  MARROW  AND  BOMOGRAFTS 

OF  OTHER  LIVINa  TISSUE. 

Final  r^it.,  1  Feb  63-31  Jan  64 

by  Vinosnt  P.  C<mina.   31  Jan  64,   48p 

CoBtraot  DA49  14exs033 

Ulvlassifled  rqiort 

Report  on  Nuclear  Weapons  Effects  Reseuob  ao.  OSUni. 

Desor^itoni  ('Whole  body  InradiatloB.  Bona  marrovi^, 
(•Boos  marrow.  Radtotherapy),  ('Radk>iliotaottv«  agaats). 
Radiation  tolerance.  Radiation  sickness.  Dose  rata, 
Radlologloal  dosage.  Cancer,  Leukocytes.  Bliriogloal  produota. 
Tissues  (Btology),  Tran^lantation.  Immunology, 
Radlobtology. 

The  effaots  of  total  bodir  irradtatloii  «i  lift  adults  wUh  dis- 
seminated cancer  are  sunmiarlaad.   This  data  has  bean  ool- 
laoted  over  a  ten  year  period.   Tablaa  are  presented  showing 
the  dose  rats,  the  tima  intorrals  bstpsen  Irradiation,  and  tte 
surrlTal  timm  ot  the  patlaots.  The  reaotkat  at  white  blood  oells 
and  grannlooytas  following  varylaf  radlolofloal  doaaa  and  tbe 
eftoot  of  bona  manow  injsotioiui  following  Irradiatian  are 
dascribsd  with  case  hlstorias,  oha^U,  and  graptis.   An  annotated 
bibliography  oontalntl^[  78  rtporta  saleotad  from  a  rerlew  of 
more  ttan  600  reports  lists  the  organism  used  in  tlis  study, 
the  amount  at  radiation  used,  and  tiie  «~<^ngP  for  each  of  these 
reports.   Ttda  literature  ssaroh  coven  tfan  period  from  1967 
ttKN^  1962. 


AD-600  SaS  Qtv.  16 

OTS  Price  fO.75 


Naval  Radlologloal  OaCnM  Lab.,  San  Fnfvlsoo.  Calif. 

STUDBS  Otf  THt  FORMATION  OF  HEPATIC  LTMPB. 

by  J.  a.  Krabs,  R,  W.  Brauer,  J.  L.  Bollm«n,  and  Q.  F.  Leong. 

10  Mar  64.  aSp 

Task  MR005  08  1300 

NROL  TR733 

Ubclasslfled  report 

Descriptont   ('Lymph,.  Livei),  ('LlTer,  Lymph),  Secretion, 
Bile,  Biliary  system.  Liver  Amotion  tes  i.  Btological  stains, 
Blood  plasma.  Blood  obemlstiy,  Blood  c  Ihnilatlon.  Cells 
(Btology),  Chromatographic  analysl*.       | 

Samples  of  hepatlo  lynqph  collected  from  Isolated  perfused 
rai  liven  or  from  liven  of  wtiole  rats,  during  continuous  In- 
fosloB  of  sulfobromophlhalein  sodium  (BSt^.  showed  two  types 
of  reipoBSS  witti  reqiaot  to  content  of  BSP*  Ons  of  these  was 
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ohanoterlaad  by  lymph  BSP  oonoeotratiaoa  below  thoaa  la 
blood  plasma,  and  a  ohromatographto  ocmpoaltlon  of  lymph 
BSP  dUbrent  from  that  in  both  plasma  and  bile.  In  the  other 
response,  the  BSP  ooaoantnttons  in  lymph  were  grossly  hlgbsr 
than  those  in  plasma,  and  ttie  chromatographic  oompositloa 
of  tto  BSP  waa  Identical  wltt  ttat  in  bile.   The  aeoond  response 
waa  observed  whenever  bile  flow  was  deliberately  arrested, 
but  it  also  ooourred  when  bile  was  apparently  flowing  freely, 
mggeatlng  that  a  type  of  nonobstructive.  Bon*4iemolytlc  Jaundioe 
oould  axlBt,  baaed  upon  failure  of  labUa  maohaalsms  witteh  nor- 
mally prevent  dlfAialon  of  biliary  substaaoea  into  tte  extra- 
oellular  q>ace.   The  chromatographic  composition  of  tte  BSP 
in  reqionses  of  tte  flnt  type  suggests  that  part  of  tte  BSP  in 
hepatic  ifmpb  noraally  ariaes  from  tte  hepatto  oells,  rather 
than  either  the  blood  plasma  or  the  bile.  (Autboz) 


AD-600  333 
OTS  Price  $0.75 


Dlv.   16 


Btotechnology  Lab.,  Univ.  of  California,  Los  Angelea. 

UPPER  EXTREMITY  PROSTHETICS  RESEARCH.  HUMAN 

TRACKING.  SENSORY  MOTOR  CONTROL.  MYOELECTRIC 

CONTROL  STUDIES. 

Progress  rept. 

15  Dsc  63,    30p   UCLA  DE63  68 

Contracte  V100SMa076:  NU3  60530  23558A 

Unclasslfled  r^iort 

Deaorlptorsi  (•Prosttetlcs,  Control  systems),  (•Muscles, 
Motor  reactions),  ('Tracking,  Operaton  (Personnel)),  Arms, 
Simulation,  Btophyatos,  Eleotrto  ourrenta,  Speclfloattona. 

OOiatantst  «qiper  extremity  prosthetics  research,  fundamen- 
tal atodlea  to  eatabUah  body  control  sites  for  iqipUoatlon  to 
extoreally-powered  proatbases,  control  engineering  survey, 
analjrals  of  existing  extemally-powerad  prostlieaae  and  de- 
velopmsnt  of  advanced  deatgn  speciftoattons,  needs  analyses 
for  selected  functional  unlta  of  the  upper  extremity  proattettoa 
armamantarlam;  researoh  on  seoaory-mi^tor  control; 
myoelectric  control  atudlaa,  reaearch  on  the  periormance  of 
human  operators  of  tracking  aystems,  performance  evaluation 
of  variablea  of  tte  opttoal  system  on  the  MOTS  tracking 
simulator,  multtman  tracking  atudiea. 

AD.600  343  Dlv.  16 

OTS  Price  $1.10 

i 
Free  Univ.,  Berlin  (Wast  Germany). 

RESEARCH  ON  VOLUME  CONDITIONBD  8TIMUU  AFFECT- 
ING SALT  AND  WATER  EXCRETION. 
Report  no.  2  (Final),  1  Oct  63-31  Jan  64 
by  Otto  H.  Gauer.  15  Mar  64,  4> 
Grant  AF  EOAR62  75 
AFOSR64  099a 

Itelasslllad  raport 

Deaoriptont  CStlmulatlon,  Bxcratlon),  (*Volums.  Body 
fluids),  ('Body  fluids.  Volume),  Condltlaoed  nOaK,  Salts, 
Urine.  Parenteral  Infuston,  Blood  plasma..  Blood  prassurs. 
Osmosis,  Osmotic  pressure,  Heart,  Arteries,  Kidney  Amotion 
taste. 

Humoral  effocte  and  ohangea  of  renal  hSBtodjnsmlos  during 
left  atrial  dlatenaton,  competition  of  osmotlo  and  volume  oon- 
dltloned  stimuli  in  tzidned  animals  and  tiie  affect  of  body  watar 
Immersion  on  plasma  volume  and  a  diuretic  factor  in  tte  plaa- 
ma  were  investigated.  Results  are  given.  <Anthoz) 


AD-600  343 
OTS  Frloe  $4.60 


Dlv.   16.  35 


UppaaU  Univ.  (Swedei^. 

RESEARCH  ON  THE  GENESIS  OF  ACTION  POTENTIAL  Of 

EXOTABLB  TISSUES. 

TeohntoSl  (final)  rept 

by  Tonten  Teorell.  13  Apr  64,  44p 

Grant  AF  EOAR63  5 

AFOSR   64  0988 

•  .--4c<-    T.     .,1 ,  Unclaasliled  r^ort 


Division  16  -  MEDICAL  SCIENCES 


Descriptors:   (^Membranes,  Sttmolatlon),  (*flHnni)«t1ftn. 
Memoranea),  Tissues  (Biology),  Cells  (Biology),  Blophjrslcs 
Physiology,  Electric  currents,  OaoUlstors.  loolMtloa 
potentials.  Ion  exchsiy.  Models  (Sbanlstloas),  Btootvolytes 
(Physiology),  ' 

This  report  suxnmulzes  the  research  on  the  foUowlngt 
(1)  Stable  and  unstahle  convection  phenomena  In  a  fljwd  oharg* 
membrane  barrier,  (2)  Ion  fluxes  In  Uie  membrane  osoillstor, 
(3)  The  electrohydraullc  excitability  analog  i^iplled  to  presso- 
receptor problems.  (4)  Research  on  Ion  selectlrity  te  an 
arttflclal  system. 


AO-600  380 
OTS  Price  $1.10 


OlT.  16 


Karollnska  Inst..  Stockholm  (Sweden). 

SYMPATHBTIC  VASODILATOR  OlTTFlXiW. 

Final  technical  repL 

by  Bor]e  Uvnas.  28  Aug  62.  7p 

Grant  AF  EOAR63  15 

AFOSR64  0985 

Unclassified  report 

Descriptors:  (*Blood  circulation,  Autonomic  nenrtnis  system) 
(•Autonomic  nervous  system.  Blood  circulation)  (*Thalamus. 
Stimulation)  Muscles,  Legs,  Nerve  cells.  Behavior, 
Adaptation  (Physiology)  Electrodes.  Dogs. 

Electrodes  were  Implanted  into  the  hypothalamus  of  dogs. 
Blood  flow  was  measured  in  the  femoiral  artery  with  an 
electromagnetic  flow  recorder.    The  circulation  of  the  paw  was 
cut  off  with  a  pneumatic  cuff  to  ensure  as  pure  muscle  blood 
flow  as  possible.   The  electrodes  were  cemented  Into  place  when 
the  sympathetic  vasodilator  area  was  reached  as  evldest  from 
the  stimolatory  response.    Electrical  activation  of  the 
sympathetic  vasodilator  area  Wiis  repeated  on  the 
unanesthetlzed  dogs.   The  circulatory  responses  and  tbe 
behavior  reactions  were  simultaneously  recorded.    As  a  final 
step,  tbe  animal  W3S  again  anesthetized  and  the  sympathetic 
vasodilator  system  activated  to  ensure  that  the  electrodes  were 
still  in  place.    The  dogs  were  then  sacrificed  and  Qie 
hypothalamus  removed  for  histological  examination.  (Author) 


AD-600  381  Dlv.  16. 

OTS  Price  $1.60 

Cambridge  Univ.  (England). 

THE  EFFECT  OF  OVARIAN  HORMONES  ON  THE  ACTTVITY 

OF  HYPOTHALAMIC  NEURONES. 

Final  technical  rept. 

by  B.  .A.  Cross  and  L  A.  Silver.  24  Apr  64.  14p 

Grant  AF  EOAR62  47 

AFOiR  64  0986 

Unclsssifled  report 

Descriptors:  (*Ovaries,  Nerve  ceUs),  (*E8trogens. 
Thalamus),  (^Thalamus,  Estrogens),  Sex  hoi-inc<nes. 
Progesterone,  Inhibition  Stimulation,  Pain.  Temperature, 
Electroencephalography.  Rats. 

Unit  activity  in  the  diencqihalon  of  adult  female  rats  under 
light  uretfaane  anaesthesia  was  recorded  with  steel  micro- 
electrodes  and  a  polygraphlc  recording  system.   The 
responsiveness  of  neurones  to  pain  and  cold  stimuli  on  the  *»<! 
and  m<x:hanlcal  probing  of  the  cervix  was  examined.   In 
dloestrous  rats,  injection  qf  one  or  ten  micrograms  of 
oestradiol  Intramusculariy  Increased  the  incidence  of  InhlUtoiy 
effects  of  the  standard  stlmjU  In  hypothalamic  neurones  while 
one  microgram  of  oestradiol  produced  no  change.   In  a  group 
of  pseudop regnant  rats,  hypothalamic  neurones  showed  a 
markedly  depressed  responsiveness  to  cervical  probing  slmJlsr 
to  that  previously  observed  in  cyclic  rats  following  injected 
progesterone.   No  corresponding  hormonally  Induced  changes  In 
responsiveness  were  observed  in  thalamic  neurones.  (Author) 


AI>-600  402  Kt.  16 

OTS  Price  $1.60 

School  at  AanMpaoe  Medloine.  Brooks  APB,  T«. 

PHOTOSTRBSS  AXD  PLASH  BLDCDNBSS  IN  ABROSPACB 

OPERATIONS. 

bgr  Ssnfbrd  L.  SeTarla.  Albert  V.  Alder.  Norrls  L.  Nswtoa,  sad 

Jsmas  F.  Culwr.  Sep  63,  15p 

Task  T75101 

SAM  TDM3  67  PB  166  8M 

UnolssstfUd  rsport 

Descriptors:  (*nasbbUadiMSS,  Space  medlclas),  Stress 
(KiyatologT),  VlBlao,  Parformanoe  (Human),  Drugs, 
Basards. 

Th«  hasard  at  flaah  Mlndnsss  to  the  suooess  at  aa  asrospaos 
mltsloa  Is  w«U  reoognlxad.  Until  reocatly,  tbsr*  has  baca  a 
paucity  of  liiformatlan  on  the  affsots  at  shortF-duratloa,  higb- 
Intenslty  U|^  flaabsa  on  visual  psiformuwe.  The  paper 
presents  ths  results  at  seraral  expsrloMBts  'H'lr^  to  sta4y 
ths  sererlty  of  the  visual  dlsturbeaoe  from  this  type  of  photo- 
stress.  In  these  e^qumded  and  more  oomprehanslTe  studies 
subjects  have  been  exposed  to  bright  flashes  that  lllumtnato 
the  cornea  with  inteosltles  up  to  242,000  Itix  (about  twice  the 
Illumination  that  aa  unprotected  astronaut  would  be  exposed  to 
OB  aa  earth  orbit).   Aa  aaalysls  was  made  of  the  effect  of 
drug-Induced  miosis  upon  the  time  re«iulred  for  reoorery.  Tbe 
releraaoe  of  the  lafbrmatloa  derived  from  this  work  to  prob- 
lems of  space  and  ouolaar  operatloas  Is  mentloaed,  aad  tbe 
operatkmal  slgnifloaaoe  is  InqpUed.  (Author) 


AO-600  406 
OTS  Price  $0.75 


DlT.    16 


r 


Medical  CoU.  of  Vlrglala.  Richmond. 

ADULT  ACQUIRED  TOLERANCE  TO  SKIN  AND  KIDNBY 

HOMOGRAFT8. 

Final  technical  rept,  1  Oct  63-1  Jul  64 

by  Richard  H.  EgdahL    1  Jul  64,   2i>p 

Contrujt  DA49  193MD2S0S 

Unclasslflad  report 

Descriptors:  ('Tolerances  (I%yslology),  Aatlgen-antUxx^ 
reactions),  (* Antigen- antibody  reactions.  Tolerances 
(Physlolo^),  'Transplantatton,  Skin,  Kidneys,  Tissues 
(Biology).  Spleen,  Cells  (Btology),  Tissue  cultures.  Tissue 
extraota,  Inim'mlty.  Rlbonaoleic  acids. 


Pooled  rabbit  Uitaeys  were  extracted  to  jrleld  an  opalescent 
hlghtty-protelaaceous  material.   This  antigenic  preparation  was 
In^ted  five  days  a  week  either  intravenously  or  intraperitone- 
ally  into  normal  raoblts.   After  four  weeks  of  tills  regimen,  the 
animals  were  skin  grafted  from  tormal  doitors.   Survival  times 
of  the  graft  were  observed  to  be  neither  accelerated  or  re- 
tarded compared  to  a  oontroi  series.    The  only  consistent 
hematologic  finding  was  an  increased  platelet  count  shortly 
after  starting  the  injections.   The  second  part  of  these  ex- 
perimente  was  directed  towards  growing  dog  spleen  cells  la 
tissue  culture,  and  retrieving  transplantation  antigens  from  the 
media.   The  media  in  which  cultured  spleen  cells  grew  did 
contain  material  whloh  when  injected  into  dogs  Unmunlzed  them 
against  future  kidney  homografte  from  ttie  donor  of  the  cultured 
spleen  cells.   An  attempt  to  show  that  UNA  administration 
resulted  in  prolongation  of  skin  homograft  survival  In  rabbite 
failed  to  demonstrate  an  effect  of  RNA  on  akin  homograft 
survival  when  the  donor  RNA  was  Infkised  into  recipient  rabblto. 


AD-600  408 
OTS  Price  $0.50 


Dlv.  16 


IIT  Research  last.,  Chloaao,  HL 

EFFECTS  OF  SPACE  CABIN  KHVIRONMBNT8  ON 

RESISTANCE  OF  MXE  TO  WFSCTiON  WTTH  KLEBSIELLA 

PNEUMONIAE. 

by  Bernard  J.  Mleszkuc  and  Richard  BhrllchJMar  64,l$p 

Contract  AF41  667  SSl,ProJ.  7930Ta8k  793002 

SAMTDB649 

UaoIasstfUd  rsport 


100 


Descriptors:  (*8paoe  eaviroamental  coadltlnas,  Klebsiella 
poaunannlae),  (*Klebstolla  pneumoniae,  SpaM  eovlronmental 
ooadlttona).  Mice,  lafectlcus  diseases.  Respiratory  diseases, 
hvJtf  weight.  Food. 

This  study  shows  the  effect  of  exposure  of  rndpe  to  aa 
altitude  of  35,000  feet  aad  to  aa  atmosphere  ocmslstlag  of 
approximately  86%  oxygea.  10%  carhoa  dlaxl<le,  and  5%  altrogea 
for  3.  7.  14,  aad  30  digrs  on  susoeptlhUity  to  zvspiratory 
lafeotloa  oaused  by  aerosols  of  Klebsiella  pneumoniae.   Mice 
eiqtosed  to  36,000  ftat  for  14  days  prior  to  challei^  and  then 
returned  to  36,003  feet  exhibited  an  Increase  In  mortality  from 
37%  to  76%.   'Mice  exposed  to  38,000  ftoet  for  14  days  prior  to 
chaneage  and  thaa  kept  at  am^^iant  altitude  exhibited  an  Increase 
la  mortality  from  97%  to  63%. 'There  was  an  Increased 
neutropblllo  peroeata^a  aooooipaaled  with  a  ^wer  wUto  cell 
count  la  tbe  Mood  of  mice  exposed  to  35,000  Ibet  for  14  days. 
Mice  lost  welgbt  laltlally  whan  placed  at  35.000  feet.  Tney 
stertad  galalax  weight  after  about  2  wtkm,  and  the  rate  of 
walgbt  gala  was  ^ipraxlmataly  that  of  mfce  kept  at  ambtaot 
altitude.  Mice  kqit  at  35,000  feet  consumed  more  foci  thaa  mice 
kept  at  amhteat  altitude.   (Autbor) 


AD-600  424  Dlv. 

OTS  Price  $0.50 


16 


Pennsylvania  Univ.,  Philadelphia.  Graduate!  School  of 

Medicine. 

VENTILATION  OF  PARTS  OF  THE  LUNG  HftTH  CHEMICALS 

AND  OASES  IN  AQUEOUS  SOLUTION. 

Progress  rept.,  1  Dec  63-31  May  64 

by  R.  Wetton  and  A.  B.  DuBolse.    31  Miy  64^,  lOp 

Coatract  DA18  108AMC14SA 

UaoUaslfled  rqx>rt 


Descriptors:  (*Brooohi.  Absorption  (Blok^al), 
(*Absoiptlon  (Btologtoal),  Bronchi),  (*Aeri>«ols),  Antibtotlos, 
Drags,  Lungs.  Solutions.  Water.  Gases.  Fluids. 

Tbe  feasablUty  of  washing  a  lobe  of  the  lungp  with  aqueous 
soluttons  of  biological  or  chem<«al  substajices  was  demon- 
strated.   The  ability  to  obtain  a  high  concentration  of  antlblotlo 
for  a  tong  period  waa  proven.   Mixing  and  aampling  problems 
were  evaluated  and  found  to  conatltute  no  obstacle.   Adverse 
effeou  on  the  dog  were  not  encountered. 


AD-600  435 
OTS  Price  $1.50 


Div.   16,28,30 


Research  Lab.  of  Electrontos,  HaBB.  bist.  f>f  Tech., 

Cambridge. 

SPEECH  ANALYSIS  AND  SYNTHESIS. 

Plaal  rept. 

Dec  63,  51p 

Contract  AF19  604  6102.  ProJ.  4610,  Task  UI1002 

AFCRL   64  300 


^)bcl«sslfled  report 


Descriptors:  pilpeeoh.  Analysis),' (^Speeoh,  Models 
(Slmulatloas)).  (•Models  (Slmulatloas).  ^Msch).  Speech 
traasmlssioB.  Speech  reoogaltlon,  Acoustloa,  Auditory 
peroeptkn.  Noise,  Sound  s^als,  Syathesl*,  Resonsnos, 
Voice  oomnnmtoatton  systems,  Spectirun  aialyaers. 
Programming  (Compoters),  Computers. 


Tbis  report  smnmarlses  reaearoh  on  speecb  aaalysls  and 
syatbesls  during  tbe  period  October  1.  1950  to  September  30. 
1M3.  Tbe  iatroducttoa  of  tbe  report  gives  a  geaeral  outllae  of 
tbe  probUms  that  were  studtos  and  Indlcat^  that  tbe  emphasis 
was  on  tbe  ssarob  for  tbe  generative  niles  ppovenlag  tbe  pro- 
daotloa  of  spsecb.  Tbs  work  on  speech  aynftwls  included  tbe 
mndlfloatlon  aad  Unprovemeat  of  aa  ■»<«*<"g  alectrtoal  aaalog 
of  the  vocal  tract  aad  tbe  deeiga  of  a  aew  syatbesiser  with  Un- 
proved oapabUltles.   Bipezlmeate  on  the  generation  of  several 
classes  of  speech  soonds  were  carried  out  with  tbe  existing 
syntbssisers.  Techalqoes  of  redncttoa  of  s^jMch  q^ectra  were 
developed,  based  on  aa  analysls-by-syntbe«ls  approach.   The 
properties  of  limited  classes  of  aatural  qpaech  eveato  were 
studied  betb  throqgh  sooustto  aaalysls  of  the  qteotra  mkI 
through  direct  examination  of  tbe  artioulatory  processes,   to 


MEDICAL  SCIENCES  -  Division  16 


the  latter  case  both  hlgh-epeed  photography  and  oineradlographic 
techniques  have  been  exploited.   In  addition,  experimental 
investigations  relating  to  the  perception  of  q>eeoh  and  qieach- 
llke  sounds  have  been  carried  out.  (Author) 


AD-600  446  Dlv. 

OTS  Price  $0.75 


16 


South  Pacific  Commission,  Noumea  (New  Caledonia). 

FDSH  INTOXICATION.  NOTES  ON  CIGUATERA,  ITS  MODE 

OF  ACTION  AND  A  SUGGESTED  THERAPY. 

by  A.  H.  Banner.  S.  W.  Shaw,  C.  B.  Alender  and  Phll^ 

Helfrich.  Sep  63.  26p  SPC  TP141 

CantnatB  AT04  3  235,  Nonr2289  00,  ProJ.  NR107  405 

Unclassified  r^xnt 

Descriptors:  (•Fishes,  Toxicity),  •Food  poisoning.  Toxins 
and  antitoxins.  Identification.  Curare  alkaloids.  Pharmacol- 
ogy, Marine  faiology. 

Certain  charaoterlstlcif  of  the  toxin  causing  ciguatera  are 
reviewed,  aad  It  has  been  pointed  out  that  there  Is  no  method  of 
recognlzhig  spedfio  fish  which  may  bear  the  toodn,  nor  of  de- 
tecting tbe  toxin  in  a  fish  except  by  feeding  teste,  nor  of  des- 
troying the  toxin  by  aay  normal  means  of  food  preparatlOB. 
Some  aspecte  of  the  pharmacology  of  the  toxin  and  a  possible 
similarity  la  actloa  of  the  toxin  to  the  curariform  drugs  are 
discussed.  Case  histories  are  presented  in  which  recovery, 
partial  or  complete,  might  be  attributed  to  neostlgmlae  or 
aecstigmlne-Teasllon  therq>y.  Chemtoal  and  pharmacologloal 
studies  are  reviewed  which  show  similarities  between  the  toxla 
found  in  a  barracuda  from  Guam  and  red  aoMppen  from  the 
line  Islaads.  (Autbor) 


AD-600  467  Dlv. 

OTS  Price  $0.75 


16 


Sawyer  (A.  J.)  Co.,  Inc.,  Strykersvllle,  N.  Y. 
CIRCULATING  DEVICE  FOR  CLOSED  CIRCUIT  RESPIRA- 
TORY SYSTEM. 

Techaioal  documeataiy  rept.,  Apr  62-Nov  63. 
by  Chartes  C.  Jennings.  Feb  64,  23p 
Contract  AF33  657  9019,  ProJ.  6373,  Task  637302 
AMRL  TD»648 

Unclassified  report 

besorlptors:  (•Breathing  an>aratus.  Closed  ecological 
systems),  (•Closed  ecological  systems.  Breathing  appara- 
tus). Space  medicine.  Space  environmental  o^.ddtlons.  Respi- 
ration. Oxygen  equipment.  Batteries  a.id  componente.  Cen- 
trifugal compressors.  Variable  resistors.  Inipellers.  Direct 
current.  Voltage.  Blowers. 

One  type  of  ciroulatlng  device  for  use  in  a  closed  circuit 
respirator/  system  Is  described.   Circulation  Is  required  in  a 
closed  system  to  remove  cartxm  dioxide,  add  oxygen,  remove 
moisture,  and  cool  recirculating  gases.   The  device  is  a 
sln^e-stage.  centrifugal-type  Uower  citable  of  discharging 
12  CFM  of  oxygen  against  a  back  pressure  of  25  Inches  of 
water.  It  te  powered  by  a  28-vDlt  D.  C.  motor.   Power  suf^ly 
la  a  stiver  cell  battery.   Flow  oontroi  la  maintained  elec- 
trically by  a  ifaeosUt  (Autboi) 


AD-600  474  Dlv.  16,  18 

OTS  Price  $8.60 

lastltuto  fbr  Iteaeareh,  State  Collage,  Pa. 

MICROSTRUCTURB  OF  GUESS  PBOCBSBES:  PAST  C. 

Bapt.no.  3, 

bgr  Masaaac  Toda.  Sap  63.  51p 

Contract  AF19  628  2968,  ProJ.  4690 

BSD  TDB63  548 

Uaolasslfled  report 

Dasor^itors:  (•Dedslen  making.  Probability),  (•PrtJbabil- 
Ity,  DacUlon  making),  Laaral^t.  Models  (Slmulatloas), 
Stoehastlo  prooaasaa.  MaUwmatloal  aaalysls.  Sequeaoaa, 
Matbsmatlcal  predlotlaa» 


101 


Division  16  -  MEDICAL  SCIENCES 


TrUl-to-trltl  cfaaagefl  la  the  proportion  of  human  8ub]eots 
piwUctlng  the  oocurreDOe  of  one  of  two  erente  In  a  complex 
weqiianoe  of  binary  events  (probahilltjr  learning)  are  analysed 
1b  terms  of  seyeral  simple  models.  The  direction  of  change 
predicted  by  lineaz^-operator  reinforcement  models  (Estes, 
Buah  and  Hosteller)  is  wrong  on  about  75%  of  the  trials.   A 
BO-lwamIng  model,  a  time-dependent  decay  modeU  and  a 
cycle-dapendeot  decay  model  are  used  to  provide  some  Insight 
Into  the  nature  of  probability  learning.   Some  sub(q>tlmal  pro- 
oedorea  for  estimating  parameters  of  stochastic  processes 
are  compared.   The  method  of  TniidmuTw  absolute  error  Is 
recommended  as  being  rery  useful.   (Author) 


AD-600  481  DlT.  16,  32 

OTS  Price  $10.10 

Iowa  State  Univ.,  Iowa  City. 

MEASURING  THE  UTILIZATION  OF  A  FEDERAL  SHORT 

TERM  GENERAL  HOSPITAL. 

Master's  thesis, 

hy  Francis  Montague.   Jun  64,  12^. 

Unclassified  report 

Descriptors:  (•Hospitals,  Military  personnel).  Population. 
Aging  (Physiology),  Sex,  Education.  Sampling. 

It  Is  shown  that  there  is  no  significant  difference  In 
admission  rate  experienced  by  individuals  of  different  income 
levels  among  a  selected  group  of  persons  served  by  a  Federal 
military  medical  facility.   It  has  also  been  demonstrated  tliat 
the  data  upon  which  tills  evidence  is  based  was  drawn  from  a 
homogeneous  sample  group  and  that  an  efficient  random 
sampling  technique  was  employed  in  obtaining  this  data.    The 
effects  of  such  factors  as  the  level  of  education  of  the  head  of 
the  family  unit  and  accessibility  of  tl>e  medical  facility  do  not 
diminish  the  acceptability  of  the  null  hypothesis.   (Author) 


AD-600  484  Dlv.  16 

OTS  Price  $0.50 

Foreign  Teclu  Dlv.  Air  Force  Systems  Conomand,  Wri^- 

Patterson  AFB,  Ohio. 

SYMPOSIA  ON  ELEUTHEROCOCCUS  AND  GINSENG. 

by  M.  A.  Grinevich,  N.  I.  Uvarova,  and  A.  M.  Yudln. 

26  Mar  64.  9p 

FTD  TT64  91,  TT  64  11726 

Unclassified  report 

Unedited  rough  draft  trans,  of  Alcademiya  Nauli  SSSR. 
Siblrskoe  Otdelenle.  Izvestiya.  1963  (no.  8)  Seriya  Biologo- 
Medltslnsklldi  Nauk.  no.  2,  p.  139-141. 

Descriptors:  (^Plants  (Botany),  Symposia),  ('Plants  (Botany), 
Drugs),  Pharmacology,  Cancer,  Glycosides. 

A  brief  report  of  a  symposia  on  the  Far  Eastern  medicinal 
plants,  Eleutlierococcus  and  Ginseng,  wtilch  lists  tlie  autttor  and 
title  of  the  reports  presented. 

AD-600  490  Dlv.  16 

OTS  Price  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wright- 
Patterson  AFB,  Ohio. 

PROTECTIVE  AND  THERAPEUTIC  EFFECT  OF  THE 
SOBIATOTROPIC  HORMONE  IN  ACUTE  RAEttATlON  SICKNESS, 
by  S.  A.  Davydova.  13  Apr  64.  6p 
FTD  TT64  122.  TT  64-11728 

Unclassified  report 

Une<Hted  rough  draft  trans,  of  Patologlcheskaya  Fiziolojgiya 
i  ElDBperimental'naya  Terapiya  (USSR)  1963.  v.  7,  no.  4, 
p.  64-65. 

Descriptors:   ("Radioprotective  agents.  Pituitary  hormones), 
(*P1tuitary  hormones.  Radioprotective  agents).  Drugs,  Grcmih 
substances.  Inhibition,  Radiation  sickness. 


AD-600  494  Dlv.  16 

OTS  Price  $1.60 

Bunkar-Ramo  Corp.,  Caaoga  Park,  Calif. 

Lmauisnc  and  sn-jinbbring  aspbcts  of  automatic 

SPEECH  RECOaNmON. 

Technical  note  no.  8 

by  Paul  L.  Garvin  and  SldBsy  Bertram.  16  Feb  64.  Sp 

Contraot  AF49  638  1128, 

UnclaMtflad  rapoit 
Rep*.  OB  lachictive  Metbqds  la  Language  Analysis 

Dsaor^itorst  (*Speeoh  reoogaltloti,  Sound  signals),  (*So-ind 
Bl^als,  4>eeoh  reoognltlon).  Language.  Speech  reprMantatiaa, 
Pattern  reoognltlon,  Aooustlo  properties,  Sound  reproduotlon 
aystams,  Hsarlag,  Sound  pltoli. 

Automitie  speech  reoognmon  Is  viewed  In  terms  of  three 
sets  of  factors:  the  aooustio  environment,  the  context  of  the 
sounds  to  be  reoognlzed,  aad  the  sounds  themselves.   The 
particular  problems  preseotad  by  saoh  of  these  factors  la 
surveyed  brlafly. 


AD-600  495 
OTS  Price  $1.60 


Dlv.  16 


Buakar-Ramo  Corp..  Caaoga  Park,  CaUf. 

LOOaiSTK^S,  BRAIN  RSSBARCB  AND  SP8KCB 

PATHOLOGY. 

Tectaaloal  not*  ao.  9 

by  Paul  L.  Garvin.  15  Apr  64,  Up 

Contract  AF49  638  1U8, 

Uaolaaslfled  rapoxt 
Rapt.  OB  laduotive  Methods  la  Lai«uage  Aaalyala 

Descriptors:  (•Language,  Solaatlflo  research).  *Speeeh. 
Laacuage,  Pathology.  BallabUtty,  Brala.  -»— - 


AD-600  503  DlT.  16 

OTS  Price  $0.50 

Foreign  Tech.  Div..  Air  Force  ^tems  Command,  Wright- 
Patterson  AFB,  Ohio. 
A  CONSULTATION  WITH  THE  URAL  2. 
by  T.  Akkuratova.  26  Mar  64.  6p 
FTD  TT64  175,  TT  64-11723 

Uaclassified  report 

Unedited  rou^  draft  trans,  from  Trud  ffoscoit)  (USSR)  1963, 
24  Mar,  p.  4. 

Descriptors:  (*Diagnosi8,  Cwnputers).  (*Cybemetlcs.  DUgao- 
sls).  Medicine.  Punched  cards,  USSR.    \ 


AD-600  512  Dlv. 

OTS  Price  $0.75 


16 


Johns  Hopkins  Univ.,  Baltimore,  Md.  School  of  Medicine 
A  COMPREHENSIVE  STUDY  OF  VIRAL  HEPATITIS. 
Annual  progress  rept.,  15  Jul  63-14  Jul  64 
by  Ivan  L.  Bennett.  Jr.  29  May  64,  24p 
Contract  DA49  193MD2310 

Unclassified  report 

Descriptors:  (•Infectious  hepatitis.  Etiology).  Histological 
techniques,  Diagnostic  agents.  Tissue  cultures.  Infants, 
Virus  diseases.  Adenoviruses,  Oxldoreductases ,  Phosnhorto 
Qtonoester  hsrdrolases. 

This  report  Includes  summaries  of  the  following  research: 
a)  A  study  of  agents  associated  with  viral  hepatitis  in  man. 
(2)  Human  cytomegalovirus  infection  in  tUsue  culture    (3)  A 
hlstochemical  study  of  oxidative  enzymes  and  phosphatases  la 
e^qjerlmentel  murine  hepatitis.  (4)  Biopsy  studies  of  patients 
with  infectious  hepatitis  and  neonatal  hepaUtU. 
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AD-600  532 
OTS  Price  $0.50 


Dlv.    16 


Medical  Coll.  of  Georgia,  Augusta 

THE  ABSORPTION  OF  LONG-CHAIN  FATTV  ACID6  BY 

INTESTINAL  PERFUSION  IN  SITU. 

Aaoual  progress  rept.,  5  Apr  63-39  May  64 

by  Jamea  C.  McPbersoo.    29  May  64,   9p 

Contract  DA49  193MDa499 

Unclassined  report 

Report  on  Studies  of  Upld  Metabollam  UslW  p-14 
Labeled  Materials  ■ 

Descriptors:   (*Absorptlon  (Biological),  Intestines), 
(•Intestines,  Absorption  (Biological),  ('Metabolism,  Lipids). 
(•Lipids,  Metabolism)  Tracer  studies.  Physiology.  Carbo- 
hydrates, Fatty  adds,  Digestive  system. 

The  Intestinal  absorption  of  lipids  has  been  demonstrated  by 
several  techniques ,  each  of  which  has  its  owtt  advantages  and 
disadvantages.   Some  of  tlte  disadvantages  caa  be  overcome  by 
employing  the  method  of  in  situ  perfusion  of  an  isolated 
intestinal  segment  for  carbohydrate  abeorptkn.    With  this 
technique,  the  absorption  of  long-chain  fatty  acids,  as  bile  salt 
micelles,  has  been  demonstrated.    The  pattern  of  absorption  is 
similar  to  the  pattern  for  the  transporting  of  glucose  and  sug- 
gests an  active  transport  mechanism  for  fatty  acids.  (Author) 


AD-600  533 
OTS  Price  $0.50 


Dlv.   1« 


06.0' 


ra^iii  U>  *.*.<t>*4l 


Medical  Coll.  of  Georgia,  Augusta 

FURTHER  STUDIES  ON  THE  EFFECT  OF  UlPASE  IN- 
GESTION ON  BLOOD  LIPID  LEVELS. 
Annual  progress  rept..  5  Apr  63-28  May  64. 
by  James  C.  McPherson.   28  May  64.   6p 
Contract  DA49  193MDa499 

UBClassl|rled  report 

Report  on  Studies  of  Lipid  Metabolism  Using  C-14 
Labeled  Materials 

Descriptors:   (*AbsorpUon  (Blotogtcal),  Li|«ds),  (•LlpldB, 
Absorption  (Biological)),  (*Tolerattce  (Physloloigy),  Lipids), 
Metabolism,  Digestive  system,  Tracer  studies.  Physiology, 
Pancreas,  Bazymes,  Blood  chendstry. 

The  effect  of  the  ingestion  of  a  high  potency  pancreatic  lipase 
preparation  to  lower  the  fat  tolerance  curve  In  dogs  and  men. 
appears  to  be  mediated  through  an  increase  in  lipolytic  activity 
of  the  blood.   Studies  utilizing  rats  fed  a  C14-labeled  trigly- 
ceride meal  suggest  an  alternate  mechanism.   With  pancreatic 
lipiase  supplementation,  the  rate  of  absorption  of  lipid  is 
increased  about  30%  in  tlte  early  phase  of  absorption  then 
decreased  at  a  later  time.   In  a  six  hour  poet-feeding  experi- 
n>ent,  tlte  overall  rate  of  absorption  was  decreased  by  about 
30%  as  measured  by  comparing  the  areas  under  curves  of  blood 
radioactivity  and  also  by  C1402  expiration.   The  possible 
explalnation  for  these  results  are  discussed,  ^Author) 


jft 


AD-600  548 
OTS  Price  $0.50 


Dlv.   1« 


-v?T  J^rJV' 


J)-. 


•>-ir..T'=rr.  Ti  > 


Arctic  Aeromedical  Lab..  Fort  Wainwrlght,  A^ka. 

PARARESCUE  MEDICAL  KIT. 

by  W.  W.  Millard  and  J.  R.  Schunuum.  Jan  64.  lOp 

Pro].  8238,  Task  823801 

AAL  TDR64  1 

Unolasstlitod  report 


i4i»d! 


Descriptors:  (*Rescue  Uts,  Medical  supplies),  (*Medioal 
siqipUes.  Rescue  Idts),  Arctic  regions.  Air>sea  rescues, 
Medica)  equipment.  Survival  kits,  Flares,  |>rotective  clothing, 
Snowshoes.  F*acks  (Parachute). 


MEDICAL  SCIENCES  -  Division  16 

At  tlje  request  of  the  Alaskan  Air  Command  a  medical  kit 
for  the  use  of  tlieir  pararescue  team  was  developed.    The  kit 
consists  of  a  canvas  container  with  two  large  compartments, 
one  equipped  wIlE  medical  supplies  and  the  othei»wlth  survival 
items  such  as  down-filled  coat,  flares,  etc.   Two  side  pockets 
are  available  to  carry  the  URC-4  radio  transceiver  and  bat- 
tery.   The  kit  is  designed  to  allow  the  strapping  on  of  bearpaw 
snowshoes  for  use  in  winter  operations.   Total  weight  of  tl>e 
kit  is  29  pounds;  with  snowshoes.  35  pounds.   The  kit  was  Jump 
tested  and  is  now  in  operational  use  by  the  Alaskan  Air  Com- 
mand pararescue  team.  (Author) 


Ab-600  549 
OTS  Price  $0.75 


Div.    16 


Duke  Univ.,  Durham.  N.  C.  School  of  Medicine. 
VASCULAR  RESPONSES  DURING  HYPOTHERMIA, 
by  W.  C.  Sealy,  M.  A.  Lesage  and  W.  G.  Young.  Jr. 
Oct  63.  30p 

Contract  AF41  609  1999,  Pro].  8237,  Task  823703 
AAL   TDR63  19 

Unclassified  report 

Descriptors:  (•Hypothermia,  Blood  circulation),  (*Blood 
circulation.  Hypothermia),  Muscles.  Blood  pressure.  Stimu- 
lation, Reflexes,  Body  temperature.  Acetylcholine,  Epineph- 
rine, Drugs. 

Iq  a  series  of  experiments  on  dogs,  it  was  found  Uiat  core- 
induced  hypothermia  of  10  C  does  cause  a  decrease  in  vascular 
tone.    The  blood  vessels  maintain  their  ability  to  respond  to 
epinephrine,  norepinephrine,  acetylcholine,  and  reflex  changes 
as  mediated  through  tl>e  carotid  sinus.    The  response  to  ^agal 
stimulation  was  blocked  at  a  sontewhat  higher  temperature  than 
was  the  response  to  sympathetic  stimulation.   The  dogs  still 
responded  to  acetylcholine.   Due  to  causes  as  yet  undeter- 
mined, muscle  blood  flow  was  greatly  diminished  during  core- 
induced  hypothermia.   This  diminution  or  shift  perhaps  aug- 
ments tlie  flow  in  tlie  central  circuit  and  may  be  a  protective 
mechanism.   Qulnidine  does  not  abolish  the  temperature  gra- 
dients In  muscle.   It  did  reduce  the  reactivity  of  the  vascular 
tree,  and  perhaps  in  this  manner  is  helpful  in  maintaining  an 
adequate  periusion  of  the  vital  central  areas.   Abolition  of  all 
vascular  control,  in. spite  of  the  attractiveness  of  tl»e  theory  of 
uniform  periusion,  may  not  be  advantageous.  (Author) 


AD-600  550 
OTS  Price  $1.25 


Div.    16 


Wisconsin  Univ.,  Madison. 

EFFECTS  OF  VARMTIONS  IN  CARBOHYDRATE,  PROTEIN 

AND  FAT  INTAKE  ON  CHARACTERISTICS  OF  GROWTH  OF 

RATS. 

by  Dorotny  J.  Pringle  and  Marjorie  M.  Lavers.  Dec  63, 

44p 

Contract  AF41  657  30,  Pro].  8238,  Task  823803 

AAL   TDR63  8 

Unclassified  report 

Descriptors:  (•Diet.  Obesity),  (*Rats,  Growth),  (*Obesity, 
Diet),  Nutrition,   Body  wei|^.  Proteins,  Fats,  Food, 
Cartwhydrates. 

Rats  of  the  Sprague  Dawley  and  Osborne  Mendel  strains 
were  fed  purified  rations  containing  4.5%  and  60%  fat  for  per- 
iods ranging  from  25  to  40  weeks.    For  both  strains  there  was 
a  significantly  greater  average  weight  gain  with  the  higher  fat 
intake  than  with  the  lower  fat  intake.    The  Osborne  Mendel  rats 
gained  more  weight  than  the  other  strain  and  it  was  found  that 
at  least  50  per  cent  of  the  Osborne  Mendel  group  on  the  high 
fat  diet  were  obese  after  25  weeks.   There  was  no  significant 
difference  between  the  caloric  inUkes  of  the  two  groups  for 
either  experiment.   Studies  of  the  output  of  C1402  and  C14  In- 
corporation into  tissue  lipids  following  injection  of  acetate-1- 
C14  failed  to  differentiate  the  two  groups  in  either  study.    Bod|y 
composition  values  for  the  Osborne  Mendel  rats  showed  an  in- 
creased deposition  of  fat  and  a  diminished  amount  of  protein 
and  moisture  in  the  rats  fed  the  high  fat  diet  as  compared  with 
those  fed  the  high  carbohydrate  diet.   An  extensive  review  of 
the  literature  is  included.  (Author) 


103 


t'i: 


IXvision  16  -  MEDICAL  SCIENCES 


AD-600  551 
OTS  Price  $1.00 


DiT.  16 


Lovelace  FoundatiOQ  for  Medical  Education  and  Research. 
Albuquerque,  N.  Mex. 

THE  EFFECTS  OF  AMBIENT  PRESSURE  ON  THE  TOLER- 
ANCE Of  MICE  TO  AIR  BLAST. 
Technical  progress  rept. 

by  Edward  G.  Damon,  Donald  R.  Rlchoond,  and  Clayton  S. 
White.  Mar  64.  33p 
Contract  DA49  146XZ055 
DASA    1483 

Unclassified  report 

Presented  befor3  the  Sy.napjs'um  on  the  Biological  Effects 
of  Blast  and  Shock.   Headquarters  Fidid  Coai-nj.!i«1  Defense 
Atomic  Support  Agency,  Sandia  Base,  Albuquerque,  New 
Mexico.  AprU  20,  1963. 

Descriptors:   (*Alr  burst.  Tolerances  (Physiology)),  (*Toler- 
ances  (Physiology),  Air  t>ur8t),  (*Pressure  breathing,  Air 
burst).  (*Air  burst.  Pressure  breathing),  Mice,  Shock  tubes. 
Pressure,  Adaptation  (Ftiysiology),  Shock  (Mechanics), 
B:q)08ure. 

Mice  were  exposed  to  overpressuies  of  'long'  duration 
in  the  expansion  chamber  of  an  air-driven  shock  ttd>e  Inside 
which  the  Initial,  pre-blast  pressures  were  varied  over  six- 
fold.  When  the  animals  were  held  at  the  initial  pressure  for, 
one  hour  following  the  blast  before  being  returned  to  the  am- 
bient pressure  of  the  laboratory,  tolerance  values,  expressed 
as  LD50-l-bour  gauge  pressures,  increased  fourfold:  they  were 
20.3,  31.0.  44.5,  55.4,  and  91.8  psi  for  initial  pressures  of  7, 
12,  18,  24,  and  42  psia,  respectively.   When  animals  were  re- 
turned to  ambient  level  soon  after  blast  exposure,  the  LD50 
pressures  were  lower  than  the  above  values  for  initial  pres- 
stires  greater  than  ambient  and  higiier  for  initial  pressures 
lower  than  ambient.    The  feasibiUty  of  scaling  biological 
blast  effects  as  a  function  of  altitude  is  discussed  and  one  ap- 
proach suggested  by  available  empirical  data  is  regarded  as  a 
promising,  but  tentative  procedure.  (Author) 


AD-600  5fi4 
OTS  Price  $1.25 


Div.  16,  28 


Coordinated  Science  Lab.,  Univ.  at  Dllnois,  Urbaoa. 

HEART  RATE  CORRELATES  OF  INSIGHT. 

Master's  thesis. 

by  h.  A.  Avner,  Apr  64,  42p  CSL  R198 

Contract  DA36  039AMC02208E  and  Grant  NSF  G23554, 

ProJ.  3A9«  25  004 

Unclassified  report 

Descriptoro:   (*Heart.  Pulse  rate).  ('Pulse  rate.  Heart), 
('Emotions.  Reasoning),  ('Reasoning,  Emotions),  Cardiogra- 
phy, Pulses  (Physiology),  Reactions  (Psychology).  Psycho- 
physiology,  Respiration,  Stimulation.  Computers,  Programm- 
ing (Computers).  Pattern  recognition,  SUtistical  analysis. 
Behavior,  AOMpUOon  (Physiology).  Stress  (Physiology). 

Tte  heart  rate  (HR)  was  found  to  be  inadequate  as  an  iso- 
lated intersub]«Ot  correlate  of  mental  work.   It  does  not  appear 
that  reliable  specific  patterns  will  be  found  as  long  as  respira- 
tion effects  force  use  of  procedures  which  cause  uncertainlty 
of  HR-change  identification.   A  possible  answer  to  this  prob- 
lem would  be  a  recording  method  by  which  respiration  changes 
were  used  to  ad^ist  automatically  for  respiration  effects  in 
HR.   Between  the  extremes  of  threat  of  physical  punishment 
and  what  is  essentially  a  vigilance  task,  there  might  be  other 
situations  in  which  Insight  leads  to  reliable  HR  patterns.    Un- 
til effects  of  respiration  on  HR  are  eliminated,  the  possibility 
is  small  of  finding  reliable  patterns  more  subtle  than  a  large 
step  function.  (Author) 


AO-600  556  Div.  16 

OTS  Price  $2.25 

Institute  of  Contemporary  Russian  Studies,  Fordham  Univ., 

New  York. 

A  REVIEW  OF  SELECTED  PROBLEMS  OF  TULAREMIA  IN 

THE  SOVIET  UNION. 

by  Robert  Pollltzer.  Jan  64,  96p 

Contract  DA18  108  405CML867A 

Unclassified  report 

Report  on  Part  n/B:  Applications  for  Vaccines  and  Vaccina- 
tion. 

Descriptors:   ('Pasteurella,  Diseases).  Epidemiology,  Disease 
vectors.  Vaccines,  Public  health.  Ticks',  Rodents,  Immunity, 
Biological  contamination.  Water  supplies.  Soils,  USSR. 

A  survey  of  Soviet  research  on  tularemia  which  includes 
summaries  or  research  reports  on  its  epidemiology,  control, 
and  evaluation  of  available  vaccines. 


AD-600S69 
OTS  Price  $0.50 


Dlv.   16 


Institute  ot  Contmnporaz7  Russian  Studlas,  Fordham  UnlT., 

N.  Y. 

A  BRIEF  EVALUATION  OF  THE  PROPHYLACTIC  WORK 

AGAINST  TULAREMIA  IN  THE  SOVIET  UNION. 

by  Robert  Pollltzer.  Apr  64.  6p 

Cootraot  DA18  108  40SCML867A 

UnoUsstflsd  rspoKt 

Desortptorst  (•Pasteurvlla  tularensls,  Vaodnss),  (*Vao-. 
dues.  Pastaurells  tularansts).  Public  bealth.  Dlseas«  vsctors. 
Ticks,  Rodants.  Blologloal  ooatamlnatlon.  Water  poUutloii, 
Cenals,  Inamunlty,  Bibliographies,  USSR. 

Studying  the  tularemia  literature  recently  published  tn  tfas 
Soviet  Union  It  is  found  that  most  authors  are  ooovlaoed  of  the 
palliative  nature  of  aatl-tularemia  ^twrninrffB^^Tn  gjg^  tlierefore 
are  fully  aware  of  the  necessity  of  s«qiplemefitli«  the  appUce- 
tion  of  tide  prophylactic  method  by  the  <inpi<wwinrf"t1*^i  of  meas- 
ures directed  against  the  rodent  reservoirs  of  ths  infeotlOD  and 
its  intermediary  vehicles  like  the  ticks  and  other  Insects,  oob- 
tamtnated  souroes  of  water  supply  and  stores  of  agrioultursl 
products.  (Author) 


AD-600  573  Dlv. 

OTS  Price  $1.00 


16 


Institute  of  Contemporary  Russian  Studies,  Fordham  Unir., 

New  York. 

A  REVIEW  OF  SELECTED  PROBLEMS  OF  TULAREMIA  DT 

THE  SOVIET  UNION. 

Bflferenoes  to  part  n/A  and  B 

bf  Robert  PoUitxer.  Feb  64.  3^ 

Contract  DA18  108  405CML867A 

Unclassified 


Deeorlptors:  (*PasteureUa  tularensls.  Diseases).  (*Biblloc- 
nq)hies,  Pasteurella  tularensls),  USSR. 

This  bibUography  contains  293  amwtated  eoftries  from 
Soviet  literature.  These  refereooee  cover  the  fields  of  the 
epidendology  of  tularemia,  vaodaa  development,  and  control  of 
disease  vectors. 
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AD-600  580 
OTS  Price  $0.50 


Div.  16,  8 


Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wrlght-Pattereon  AFB,  Ohio. 

BLECTRCWIC  DEVICE  FOR  SIMULATINQ  THE  ELECTRICAL 

ACTIVITY  OF  THE  HEART. 

by  I.  T.  Akulinichev,  E.  B.  Babekll,  G.  G.  Oel'shtein. 

G.  M.  Petrov,  and  A.  I.  Skachkova.   $6  Majr  64,  l»p 

FTD  TT63  1198;  TT    64  11686 

Unciessifled  report 

Unedited  rough  drsft  ttrans.  of  memo.  EWttroolka  v 
Meditsins  Qsieotrooifle  In  MedtobwJ  Moeoow/Leal^rad. 
lMO.p.SU-m. 


Descriptors;   (*Bionios,  Heart),  (*Heart,  Bionics), 
(*Bleotrocardlography,  CyherBettoe),  Cfyyputers,  USSR, 


Moeoow/ 

art,  Bi 
Coniputers. 


aim-ilation  of  ths  eleotrtoal  activity  of  the  heart  was  used  for 
studying  the  causes  of  various  types  of  eleotrocardiograma. 
Bleotraalo  devloes  which  simulate  the  eleotrlcal  aotlTlty  of  the 
heart  can  be  iised  as  a  visual  training  aid  In  the  study  of 
eleotroeardlogralihy. 


AD-600  Ml 
OTS  Price  $0.60 


DiT.   16,  8 


Foralsn  Teoh.  Dlv.,  Air  Force  Systems  COm-nand, 

Wrlctt-Pattersoa  AFB,  Ohio. 

BLBCTRONICS  AND  INDUSTRIAL  SAFBT  \ . 

hr  P.  M.  Konln,  V.  A.  Franke,  A.  A.  Butili r.  P.  A.  KOusov, 

and  L  M.  Vltrinskil.   35  Mar  64,   Up 

FTD  TT6S-ia00t  TT   64-11687 

Unclassified  report 

Unedited  rough  draft  trans,  of  mono.  Elektronlkn  t 
Mertltstos  (kleotraaloe  In  Medicine]  Moeooe/Lenli«rad. 
1*60.  p.  SU-392. 

Deeoriptorsi  (*8afety  devices,  Industria|l  plants),  (•Safety, 
Electronic  equipment),  (*Measurin(  devtaes  (Eleotrloal  and 
Bleotraalo),  Safety  devloee),  Rsdiosotlva  Isotopes,  Bleotraaic 
relsys,  Bleotromagnetic  fields.  High  fre((uenoy.  Ultrahigh 
frequency.  Noise.  Static  electricity.  Illumination,  Atmosphere, 
Air  pollutlcB,  Industrial  medloine,  Rsdl<tton  measurement 
USSR. 


The  following  areas  of  eieotraalcs  as  appVed  to  Industrial 
safety  are  discussed:  (1)  measurlnff  the  Intensity  of  eleotro- 
magitstlfl  fields  of  low,  Ugh.  and  ultrahigh  trequeodeet  (2) 
making  Instrumeeits  wUoh  will  assure  safMgr  while  operattng 
eleotrloal  e^tpmsBti  (S)  measuring  statle  electricity  potentials; 
(4)  measuring  noise  level  and  ansl^lng  Iti  frequsacyt  (5) 
measuring  UlumlnatlCB)  (6)  computing  the  dust  content  in  the  air 
and  analyiing  (ftst  dispersion)  (7)  analyzii|(  the  content  of 
harmful  athntxtttree  In  the  air  suoh  as  vapors  and  gases;  and 
(8)  measurl^  radloaotlve  Intansltgr  and  X-iMdlatlon. 


AD-600  604  DiT. 

OTS  Price  $0.50 


16 


Duke  Univ.,  Durham,  N.  C.  Sdiool  of  Medlelne. 

VrUIXBS  ON  TOLBRANCB  TO  PROLONOBD  DEEP 

HTPOTHKRMIA. 

tqr  M.  A.  Lesage.  W.  G.  Young,  Jr..  and  1»i  C.  Seeljr. 

Oct  6$,  17t>  ! 

CoBtraot  AF41  600  1999,  Pro].  8a87,  Task  823703 

AAL  TDR6$M 

Unclassified  raport 

Descrtptorsi  (*Hypothermla.  ToleraaDee  (Physiology)), 
(^Toleranoes  (Physiology),  Hypothermic,  (*PareatBral  In- 
ftistons.  Blood  droulstloa),  (*Blood  oiniiaatlaa.  Mechanical 
s).  Dogs,  Metabolism. 
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MEDICAL  SCIENCES  -  Division  16 


The  advantages  of  hypothermia,  below  10  C  for  two  hoore, 
todaoed  and  maintained  hy  SKtracoiporeal  eironlstlea  of  $00 
miautee  were  ooiq>and  to  partial  bypass  of  ttm  ssme  doratlaa 
daring  normothermla.  In  the  nmmothermlo  groiv  6  of  6  dogs 
lived.  In  the  Iqrpctbermlc  group  6  of  15  dogs  (40  per  oen^  sor- 
vlved  when  peifiised  to  the  fal^  flow  of  55  CO Ag/mln.  Eleven 
of  15  dogs  (73  per  oeot)  survived  when  the  flow  rate  was  re- 
duoed  to  $0  ccAg/mIn  when  the  tenqierature  was  bdow  10  C. 
Metabolic  daU  showed  that  no  severe  acidosis  was  presaat 
postoperatively  in  any  group,  and  eqwolally  In  ttw  low  fl0w 
frtNqt.  The  mortality  was  due  to  poetperftisloa  lung  symtaraow 
even  vdien  low  pressure  was  maintained  In  the  left  auxloalsr 
ohamher  during  perfusion.  These  fiiM«t«g«  are  discussed  and 
Jostity  the  use  of  low  flow  hypothsrmU  during  loog  lastte 
perfusion.  (Author) 


AD-600  606 
OTS  Price  $0.50 


DiT.  16 


Foreign  Tech.  Dlv.,  Air  Foroe  Systems  Command,  Wrl^i^ 

Pattereoa  AFB,  Oblo. 

THE  EFFECT  OF  IONIZING  RADIATION  OF  HEPATIC 

RBGBNBRATION  IN  WHITE  MICE  AFTER  BRIEF  AND 

CHRONIC  IRRADIATION. 

by  G.  S.  Strelln  and  L  V.  Shifter.  7  Apr  64,  lOp 

FTD  TT64  230,  TT  64  11696 

Unclassified  report 

Unedited  rough  draft  trans,  of  Byulleten'  Eksperimental'noi 
Biologil  1  Maditslny  (USSig  1963,  v.  56,  no.  7,  p.  87-91. 

Descriptors:  (*Liver,  Radiation  effects),  (*Radlatlon  affects 
Regeneration),  (*Regeneration,  Radiation  effecU),  Radiatton 
sickness.  Ionization.  Tissues  biology).  Dose  rate. 
Radiological  dosage,  Radiotalology. 

This  work  compares  tbm  reaction  of  the  mam-nallaw  Itver  to 
Irradiaticn  with  dUtorent  dose  rates  where  tids  ocnoems  the 
level  of  physiological  regeneration  of  that  organ.  Using 
regeneration  of  white  mice  livers  after  partial  hepateotomy  ss 
a  criterion,  the  level  of  hepatic  Injury  during  shor^  and  kx^- 
term  irredlatlon  of  the  animals  bT  Co  60  gamma  rays  was 
studied.  Tests  showed  that  when  the  dose  rate  U  lowered  and 
the  Irrldatioa  is  extended  over  a  month  the  radiation  effeet  is 
lost.  It  is  not  dear  whether  this  dspends  on  reparation  having 
time  to  oompensate  tor  radiation  Injury  in  the  case  of  chronic, 
or  If  with  a  sln^  exposure  regeneration  oocurs  oonoomltantly 
with  radiation  slcknees.  In  chroDio  irradiation  radiation 
sickness  this  was  not  eqpreesed  and  could  not  lnP"wiffe  the 
oourse  of  regeneration.  This  daU  siyports  the  ttaeory  that 
kwal  irradiation  stqipresses  hepatic  regeneratkm  only  with  very 
larps  doeee  of  redistiOB. 


AD-600  610 
OTS  Price  $0.50 


Dlv.  16,  12 


Foreign  Tech.  Dlv.,  Air  Foroe  Systems  Command,  Wright- 
Patterson  AFB.  0:do. 

A  BBILUANT  NEW  VICTORY  OF  SOVIET  COSMONAUTICS: 
VALBBI  BILOVSKI  AND  VALBNTINA  TERESHKOVA  IN  A 
NEW  COSMIC  TANDEM, 
bgr  Florin  Zaganeeou.  8  May  64,  13p 
FTD  TT64  34;  TT  64  11700 

Unclassified  r^ort 

Unedited  rough  draft  trans,  of  Stiinta  si  Tefadca  (Rumania) 
U6S  V.  15  no.  7,  p.  13-16. 

Deeer^jtora:  (•Astronauts,  Speoe  flight),  •Speoe  medldae, 
•Space  flight.  Manned  qtaoecraft.  Safety,  a|>ace  biology. 
Telemeter  systems,  Femalee,  Malee. 

In  this  new  apaoe  eiipedltlon,  the  main  taek  assigned  to  the 
flight  was  the  problem  of  studyiiv  the  «»«nii^n«^f  of  the  various 
factors  of  ooemlc  flight  on  the  human  organism,  both  as  r^ 
gards  prdoofsd  staying  In  ortdt,  and  as  to  oomparia«  the 
afbcts  of  these  f  aotore  oa  the  organisms  of  men  and  woman. 
In  addition  to  theee  tasks,  wUoh  require  new,  oonqdex  medl- 
oal  btologlcal  reseatdi  woric,  the  provli«  and  improvemaot  of 
the  systems  of  mumed  speoe  TaUolee,  eqiedaUy  under  con- 


Division  16  -  MEDICAL  SCIENCES 


dttloBB  at  gravq>  Dying,  was  contlnuad.  The  new  flight,  ttarou^ 
Its  oharaetarletloe,  organimtloii,  durmtlon  and  oblectlTefl.  can 
be  ooBSldered  an  a  etage  at  the  greatest  Importance  In  the 
progress  of  man's  peoetratlpn  Into  cosmic  q>ace.   (Author) 


AD-«00  611 
OTS  Price  $0^ 


DtT.   16.8 


Foreign  Tech.  DIt.,  Air  Foroe  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

ISOTOPE  METHODS  OF  RESEABCH  IN  A  LIVDIQ 

ORGANISM. 

by  N.  A.  Gabelora.  2S  Mar  64,   1^ 

FTD  TT63  1199;  TT  64  11701 

Unolassifled  report 

Unedited  roug^  draft  trans,  of  mono.   Electronlka  t 
Medltslne,  Moscow/Leningrad,  1960,  p.  33S-347. 

Descr^jtors:  <*TTaoer  studies.  Medical  equipment), 
(*Radlogr^>hy,  Diagnostic  agents).  Radioactive  Isotopes. 
Distribution.  Electronic  equipment.  Gamma  rays.  Scanning. 
Electronic  scanners. 


AD-600  641  DlT.  16 

OTS  Price  $2.50 

Unde  Co..  DIt.  of  Uokn  CarbMe  Corp..  Tonawanda.  N.  Y. 

THE  PHYSIOLOGICAL  EFFECTS  OF  ARGON,  HELIUM. 

AND  THE  RARE  GASES. 

Technical  rept. 

by  H.  R.  Schrelner.  30  Apr  64,  104p 

Contract  Nonr4115  00;  ProJ.  NRlOa  597 

Unclassified  report 

Descriptors:  («1IeUum  groiqi  gases.  Physiology)  (*Ptaysl- 
otogy,  HeUum  group  gases).  Argon,  HeUum.  Nitrogen,  CeUs 
(Biology),  Neuromuscular  traasmission.  Animals. 
Microorganisms,  Electroencephalography,  Deoompressioo. 
Biochemistry. 

These  Investigations  are  primarily  concerned  with  the 
elucidation  of  effects  of  the  meUboUcally  inert  gases  heUum. 
neon,  argon,  krypton,  xenon,  and  of  nitrogen  on  cellular 
systems,  on  the  neuromuscular  complex,  and  on  Intact 
animals.   At  this  stage  of  research.  It  is  concluded  that 
metaboUcally  Inert  gases  are  endowed  with  physical  properttos 
that  bestow  on  them  the  aWllty  to  interact  with  a  wide  TuletT 
of  Molo^cal  systems  on  levels  that  range  from  the  subceUulai- 
to  that  of  the  Intact  higher  animal.   A  better  understanding  o< 
the  nature  of  these  molecular  Interactions  Is  sought  In  order  to 
be  able  to  anticipate  the  physiological  effects  of  metaboUcally 
inert  gases  under  unusual  environmental  circumstances. 


AD-600  613 
OTS  Price  $0.50 


Div.   16 


AD-600  699  Div. 

OTS  Price  $0.50    • 


16 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
Wright- Patterson  AFB,  Ohio. 

ELECTRICAL  MEASUREMENT  OF  MECHANICAL 
QUANTITIES  IN  PHYSIOLOGICAL  INVESTIGATIONS, 
by  E.  B.  Babskil  and  Ya.  S.  Yakobeon.   23  Mar  64,    17p 
FTD   TT63-1192:  TT   64  11703 

Unclassified  report 

Unedited  rou^  draft  trans,  of  mono.   Elektronlka  v 
Medltsine,  Moecow/Leningrad,  1960,  p.  79-90. 

Descriptors:   (♦Measuring  devices  (Electrical  and  electronic). 
Biophysics),  (•Transducers,  Recording  systems).  Mechanical 
pnqwrties.  Physiology,  USSR. 

Electrical  methods  of  measuring  mechanical  quantities  per- 
mit determination  of  weight  and  linear  dimensions  of  samples, 
linear  and  angular  displacements,  torque,  point  forces  and 
pressures,  vibrations,  and  deformation.   The  measurement  of 
all  of  these  quantities  is  based  on  their  conversion  by  trans- 
ducers into  electrical  quantities  which  may  be  determined  by 
using  standard  electrical  measuring  instruments.   The  use  of 
transducers  in  physiological  studies  involves,  in  most  cases, 
the  application  of  a  suitable  amplifier.    A  discussion  Is  given 
of  the  ^plication  of  transducers  which  convert  mechanical 
quantities  directly  into  electrical  signals.   They  are  divided 
Into  two  groups:  (1)  energetic  or  generator  transducers  and  (2) 
parametric  ir  'iisducers. 


AD-600  624  Ut.    16 

OTS  Price  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Conmiand, 
Wright- Patterson  AFB,  Ohio. 
NEUROCYBERNETICS  CONFERENCE, 
by  E.  S.  Khrraika.   27  Apr  64,   5p 
FTD   TT64  49;  TT    64-11707 

Unclassified  report 

Unedited  rough  draft  trans,  at  Izvestiya  Vysshlkh  Ucliebnykh 
Zavedenii.   Elektromekhanika  (USSR)  1963  (V.  ^  no.  1,  p.  136. 

Descr^ytors:   (*Cybemetlc8,  Neurology},  (*Neurology, 
Cyijernetics).  Synopoala.  Brain.  Memory,  USSR.  Bionics. 


Western  Raoerra  UnlT..  ClereUnd,  Ohio.  Sobool  of  Medioia*. 
METABOLISM  O?  PROTEIN,  AMINO  ACIDS  AND  AMMONIA 
IN  PATIENTS  WITH  LIVER  DISEASE. 
Progress  rept.  1  May  63-30  Apr  64 
l7  George  J.  Gabuzda.   May  64,   13p 
Contract  DA49  007MD749 

UnclMttfled  report 

Descriptors:   (*Hepatitia  (Nonvlral),  Kidneys).  (^Kidneys. 
Hepatitis  (Nonvlral),  Metabolism.  Amino  acids.  Proteins. 
Ammonia.  Electrolytes  (Physiology),  Potassium,  Sodium, 
Excretion,  Toxic  tolerances.  Edema,  Body  fluids.  Muscle*. 
Ion  exchange.  Diet.  Salts. 

Renal  funotloD  to  pattents  with  liver  disease  (hapitorenal 
syndromes),  and  the  meUbolic  responses  of  man  and  «ii<»««if  to 
potassium  .ieficiency  and  excess  were  studied.   Renal  reapooaM 
to  potassium  loading  were  studied  to  salt-fed  and  salt-daprlvwi 
normal  subjects  and  to  patients  with  ascites  who  are  avid 
sodium  rretatoers.   The  renal  responses  are  condltlcmad  by  tba 
degree  of  renal  sodium  conservation.    Patients  with  ascltea 
have  ahoorm.U  ^sponses  to  KCl  loading.   They  show  daoreasad 
H+  excretion  and  develop  systemic  acidosis.   These  data  are 
evaluated  to  relation  to  the  Na>,  H+,  K*  exchange  system  In  the 
Udney.   Studies  on  the  effeote  <rf  feeding  amino  adds  on  potaa- 
aium  and  hydrogen  ion  metabolism  In  the  rat  have  coottoued. 
Feeding  L-lystoe  caused  dlsplaoemant  of  potassium  from  mus- 
cle and  increases  to  urinary  potassium  sxcretion.  These  eflaoU 
of  L-lystoe  depended  upon  the  availability  of  exchangeable 
potaasium  to  muscle.   L-lystoe  behaved  like  potassium  In  altar- 
ing  the  amino  acid  pattern  of  potassium-defiotent  rat  muaola 
to  vivo. 


AD-600  705  Div.  16 

OTS  Price  $0.50 

Pasadena  Foundation  for  Medical  Research,  Calif. 
CYTOLOGICAL  ASPECTS  OF  INJURY  AND  REPAIR 
Annual  progress  rept.  for  1  Aug  63-28  May  64 
by  C.  M.  Pomerat.  28  May  64  7p 
Grant  DA  MD49  193  64G114 
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Unclaaalfled  report 


llUJ 


Oeacrlptora:  (•CeUa  (Biology),  Wounds  «i*d  Injurlea), 
(*WouBda  and  ia]urlea,  CeUa  (Biology)),  •Healing,  Cytology, 
Local  aneathetlca.  Morphology  (Biologgr);,  Chemical  reactions, 
Transplantatton,  Ttosues  (Biology).  Tissiie  culture. 

Summaries  of  research  on  the  following  aUsJects  are  pre- 
sented:  (1)  Action  of  local  anesthetics  on  oells,  (2)  Morpho- 
logical studies,  (3)  Differential  action  of  ohemicals  on  cell 
orgaooids,   (4)  Wound  healing,  and  (5)  Organotypic  cultures. 


AD-600  718 
OTS  Price  $1.25 


DlT.  16 


Taxaa  A.  and  M.  Univ.,  College  SUtion. 

SESSILE  ORGANISM  ACCUMULATION  IN  A  NEARSHORE 

WATER  COLUMN  DURING  A  ONE  YEAR  PERIOD. 

by  R.  D.  Gaul  and  N.  G.  Viok.  10  Apr.  64,  48p  TAMU  Ref 

64  10T 

Cootract  Noar2119  04  Pro].  NR083  036        I 

Unclassified  report 

Deacrlptors:  *Aquatic  animals,  Martoe  kology.  Identifica- 
tion, Classification,  Bamaolea,  Molluscs,  Fouling. 

In  tba  winter  c<  1963,  a  string  at  floats  was  Installed  at  a 
poattton  about  two  miles  off  shore  from  Panama  City,  Florida. 
One  of  thie  platforms  was  used  as  a  base  for  data  acquisition. 
Thto  location  was  visited  at  bi-weekly  intervals  to  photogr^h 
to  situ  the  accumulation  of  marine  organlims  on  the  pairs  of 
fkMta  suq>ended  at  three  levels.   Thto  report  Includes  the 
photographic  history  so  obtatoed  and  a  partially  annotated 
checklist  of  those  inalor  macroscopic  organisms  found  on  the 
floats  after  ten  months  to  situ.   No  attempt  at  complete  analysis 
of  the  species  comprising  the  community  which  accumulated  on 
the  floats  was  made.   However,  oertato  prominent  molluscs  and 
barnacles,  which  made  up  a  large  fraction  of  the  total  volume 
of  organisms,  were  used  as  indicators  of  gross  aocumulation. 


AD-600  721  DlT.  16 

OTS  Price  $4.00 

CurtUs-Wrl^  Corp.,  CaldweU,  N.  J. 
GERMFREE  SURGICAL  SYSTEM, 
by  C.  Herbert  Wheeler,  Jr.  Dec  63.  27Sp 
Contract  DA49  193MD  2167 

Unclassified  report 

Descriptors:  (♦Germ-free  atmospheres.  Surgery),  (•Sur- 
gery, Germ-free  atmospheres),  ♦Controlled  atmospheres, 
^irgical  techniques.  Controlled  atmospheres,  Protective 
clothing.  Medical  equipment.  Hospitals,  Oeoontamination, 
Medical  peraoonel.  Helmets,  Oe^gn,  CoatroL 

A  Germfree  ftirgioal  System  developed,  fabricated  and  to- 
stalled  to  Jacob!  Hospital  for  the  U.  S.  Army  Medical  Research 
and  DevelopnMnt  Conunand,  Office  of  the  Swrgeon  General  Is 
deecrtbed. 


AD-600  7S4 
OTS  Price  $0.50 


DiT.    16,  15 


RAND  Corp.,  Santa  Monica,  Calif. 

ESTIMATION  OF  HEART  PARAMETERS  tSING  SKIN 

POTENTL\L  MEASUREMENTS.  | 

Memo,  rept.,  i  ^ 

by  R.  Bellman,  C.  Collier,  H.  Kagiwada,  li.  Kalaba,  and 

R.  Selvester.   May  64,   17p  RM4138NIH   ,  i 

Grant  PHS  GM09608  02  , 

l|rnclaaalfled  report 

Deacriptors:   (♦Galvanic  skto  response.  Heart),  (♦Heart, 
Galvanic  skto  response).  Cardiography,  Electrocardiography. 
Mathematical  models.  Models  (Simulatioos),  Linear  program- 
ming. Boundary  value  problems.  Electric  currents. 


MEDICAL  SCIENCES  -  Division  U 


A  mathematical  model  relating  ventricular  dipolea  to  surface 
potentials  Is  sketehed.  Then  it  is  shown  that  the  toverse  prob- 
lem— that  of  determining  heart  parameters  on  the  basis  of  nHn 
potential  measuremente — may  be  viewed  as  a  nonlinear  multi- 
potot  boundary  value  problem.   Some  numerical  experimente 
show  that  quasiUnearlsation  provides  a  feasible  method  of 
solution.   (Author) 


AD-600  773  DIt. 

OTS  Price  $0.50 


16 


Aviation  Medical  Acceleration  Lab.,  Naval  Air  Developmeitf 

Center,  Johnsville,  Pa. 

OBSERVATIONS  ON  ACUTE  AND  CHRONIC  OXYGEN 

POISONING. 

toterlm  rept. 

by  George  H.  Kydd  and  L.  H.  Bets.  21  Apr  «4.  15p 

NADC-MA  63S1  "*"       .    -v 

Unclassified  report 

Descr^itors:  (♦Oxygen  consumption.  Poisoning),  (♦Potoon- 
ing,  Oxygen  consumption).  High  pressure  research,  Decom- 
pressicm.  Oxygen,  Toxicity,  Exposure,  Convulsive  dlsordera, 
ParalysU,  Decompression  sickness. 

to  an  effort  to  discover  the  relaUonsh^  between  the  occur- 
rence of  convulsions  (acute  effects)  caused  by  oxygen  at  hldi 
pressure  (OHP),  and  paralysis  (chronic  effects),  susceptible 
rats  have  been  repeatedly  ejqwsed  to  OHP  under  condiUMis  that 
would  tend  to  lessen  the  tendency  toward  the  occurrence  of 
convulsions.   One  grovp  was  Ughtly  anaesthetized  (10  mgAg 
Nembutal)  and  the  other  exposed  for  a  short  time  to  m«Tim..ni 
pressure  and  slowly  decompressed.   Of  the  anaesthetized  ani- 
mals, two  developed  paralysis  without  having  exhibited  any  pre- 
vious acute  (convulsive)  effecto  while  four  developed  paralysis 
wiUi  only  slight  acute  effecte.   All  of  the  slowly  decompressed 
rats  convulsed  and  only  two  showed  paralysis.   These  observa- 
tions indicate  that  paralysis  and  convulsions  are  not  necessarily 
associated  symptoms  of  oxygen  toxicity.  (Author) 


AD-600  777  .  Div.  16,  29,  30 

OTS  Price  $0.75 

Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wriobt- 
Patterson  AFB,  Ohio.  ^^ 

ULTRAVIOLET  FLUORESCENCE  MICROSCOPY, 
by  E.  M.  Brumberg.  28  Apr  64,  27p 
FTD  TT63  1178,  TT  64  11741 

Unclassified  report 

Unedited  rough  draft  trans,  of  Zhumal  Obshchei  Btolooll 
(USSR)  1956.  V.  17,  no.  6.  p.  401-412. 

Descriptors:  (♦Microscopy,  Fluorescence).  (♦Fhioresoenoe. 
Microscopy),  Ultraviolet  radiation,  Pbotomicrogr^Ay. 
Color  photography,  USSR,  Biology. 

Topics  Include:  observation  of  ultraviolet  fluorescence  of 
preparations;  producing  color  pictures  to  fluorescent  11^ 
by  changing  the  wavelength  of  toe  exciting  Ug^t;  observation 
of  vtoiUe  fluorescence  excited  by  short-wave  UV  light. 


AD-600  785  Div.  16 

OTS  Price  $0.75 

Foreign  Tech.  Div.,  Air  Force  Systems  Command.  Wriaht- 

Patterson  AFB,  Ohio. 

SOME  RESULTS  OF  THE  STUDY  OF  THE  BIOLOGICAL 

EFFECT  OF  NEUTRONS  AND  PROTONS. 

27  Apr  64,  23p 

FTD  TT63  104$.  TX  64  11739 

.^«P .  --'•--^--  UncUssified  report 

Unedited  rough  draft  trans,  of  mono.  Nekotorye  Kogi 
^  \^      ^^Z*  ^o^cheskogo  Delstviya  Neitronov  1  Protonov, 
8M-44/64,  n.  p.,  1963,  19p. 
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Desoiiptors:  (*RadUtlon  effects.  Neutrons),  (^Neutrons, 
lUullttfoa  effects),  ('Protons.  Radiation  effects), 
Rafeowrfttlon,  lUqrthm  (Biology),  Radiological  dosage.  Dose 
rata.  Bibliographies. 


AD-600  787 
OTS  Price  $0.50 


DlT.    16 


Foreign  Tech.  OIt.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB.  Ohio. 

CONCERNING  THE  IMMUNOLOGICAL,  BIOLOGICAL  AND 

CYTOLOGIC AL  PROPERTIES  OF  MAUGNANT  TUMORS  IN 

HETEROTRANSPLANTATION  AND  EXPLANTATION. 

by  M.  S.  Lomakln.   28  Apr  64,    19p 

FTD  TMS  1172:  TT   64  11740 

Unclassified  report 

Unedited  rough  draft  trans,  of  Arkhiv  Patalogii  (USSR)  1959, 
T.  21,  no.  7,  p.  65-72. 

Descriptors:   (•Immunity.  *Cancer),  (•Cancer.  Immunity), 
•Transplantation,  Cells  (Biology).  Adaptation  (Physiology), 
Antigens  and  antibodies.  Cytology,  Tissues  (Biology), 
Antigen-antibody  reactions.  Allergy. 

An  analysis  of  the  current  data  In  the  literature  on  the  im- 
munoblological  properties  of  malignant  tumors  during  their 
growth  under  environmental  conditions  not  characteristics  to 
them.   A  list  of  37  references  is  included.   These  are  from 
both  Soviet  and  Foreign  literature. 


AD-600  802  Div. 

OTS  Price  $0.50 


16 


Foreign  Tech.  Div.,  Air  Force  ^sterns  Command,  Wright- 
Patterson  AFB,  Ohio. 

NEW  TYPES  OF  CHROMOSOME  ABERRATIONS  APPEAR- 
ING IN  MICROSPORES  OF  TRADESCANTIA  PALUDOSA 
UNDER  THE  EFFECT  OF  CERTAIN  SPACE  FLIGHT 
FACTORS. 

fay  N.  L.  DeJone.  P.  R.  Poporich,  V.  V.  Antlpov  and 
V.  G.  Vy8otskll.24  Apr  64.  lip 
FTD  TT64  216.  TT  64  11660 

UncUsslfied  report 

Unedited  ra«0i  draft  trans,  of  Akademiya  Nauk  SSSR. 
Doklady,  1963,  v.  152,  no.  5,  p.  1227-1230. 

Deacrlplors:  (•Chromosomes,  Mutations),  (*Mut«tlons, 
Chromosomea).  (•Genetics,  Space  fll^),  (Space  flight, 
GetMtics),  Space  biology.  Spores,  Plants  (Botany),  Cells 
(Biology).  Cell  division.  Meiosis,  Mitosis.  Microsomes, 
Acceleration,  Radiation  effects,  Radiofaiology. 


AD-600  806 
OTS  Price  $1.60 


Div.  16 


Army  Prosthetics  Research  Lab.,  Walter  Bead  Army 

Medical  Center.  Washington.  D.  C. 

BXPANSIBLE-SHRINKABLE  SOCKETS 

fay  James  T.  Hill  and  Donald  R.  Igenito.  Apr  63.  19p 

Pro].  6X59  01  001  04 

APRLTR6304 

Unclassified  report 

Deaoi'lptoio;  (*Prostbetlcs,  T.am1natiid  plastics) 
(•Laminated  plastics.  Prosthetics)  Amputation  stumpa. 
Models  (Simulations),  Joints  (Physiology).  Expaaaloa  Jointa. 


The  design  criteria  necessary  for  the  fabrication  of  forms 
suiUble  to  make  and  expand  laminates  of  sufficient  shape  and 
size  so  that  upon  post  heating  the  expanded  laminate  would 
shrink  to  the  exact  contour  of  the  stump  shape  being  fitted 
are  discussed.    Fifteen  to  twenty  basic  preforms  would  be 
necessary  to  fit  the  majority  of  B.E.  amputees.   The  porous 
laminate  system  was  evaluated  and  found  to  be  unsatisfactory 
in  that  effective  expansions  of  only  35%  were  obtainable 
whereas  a  minimum  of  70%  would  be  required  to  make  the 
system  at  all  feasible;  in  addition  the  physical  properties  at 
the  laminates  were  very  poor.   The  overall  practicality  of 
introducing  the  expansible- shrinkable  system  into  the  limb 
industry  is  discussed.    (Author) 


AD-600  808  Div.  16 

OTS  Price  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command,  Wright- 

PattersOT  AFB,  Ohio. 

EFFECT  OF  DIURETICS  ON  THE  AMINOACID  CONTENT 

OF  THE  SERUM  AND  URINE:  QUICK  METHOD  SUITABLE 

AS  SCREENING  TEST  TO  DETERMINE  TOTAL  ALPHA- 

AMINO  NITROGEN. 

by  Pal  Braun.  Maria  Hauk.  Istvan  Horrath.  and  AttUa 

Saantirmay.  27  Apr  64,  lOp 

FTD  TT63  1021,  TT  64  11661 

Unolaastflad  rapoit 

Edited  trans,  of  Orvoai  HetUap  (Hutwary)  1962,  v.  103. 
no.  41,  p.  1933-1935. 

Descriptors:  (•Diuretics,  Physiology).  (•Amino  sdds. 
Diagnostic  agents).  (•Diagnoatio  agaots,  Amino  acids). 
Urine,  Blood  serum,  Ethylanadinitrllo  tatracatatas,  Colort- 
matrlc  analjrsis.  Mercury  compounds.  Drugs,  Nitrogen. 

Description  of  a  simple  method  for  the  determination  of  the 
total  alpha-amino-nitrogen  content  of  the  serum  and  urine 
throu^  the  ninhydrln  reaction.   After  quick  preparation,  the 
material,  which  is  placed  on  alkaline  paper  discs,  may  be 
stored  without  deterioration  and  may  be  reactivated  (developait) 
at  any  required  time.   Mercury-containing  and  mercxiry-fraa 
diuretics  in  the  usual  dosages  do  not  influence  the  amloo-add 
level  of  the  serum  and  urine.   (Author) 


AD-600  812 
OTS  Price  $0.50 


DiT.   16,  4.  14 


108 


Foreign  Tech.  Div.,  Air  Force  Syatams  Command.  Wrlifat- 
Pattarson  AFB,  Ohio.  ^^ 

TOXICITY  OF  CERTAIN  ISOALCOHOLS,  HIGHER  ALCO- 
HOLS, AND  MELAIONE-FORMALDEHYDE  RESINS. 
^9K.  P.  Stasankora  and  R.  N.  Ifel'nikora.  28  Apr  64,  6p 
FTD  TT64  »7,  TT  64  11665 

Unolaastflad  report 

Unedited  rough  draft  trans,  of  Toksikologlya  Novykh  Promr> 
shlannykh  Khimichasklkh  Veshcbastv  (USSR)  1961.  no.  3. 
p.  108-112. 

De«cr^>tors:  (•Alcohols,  Toxicity).  (•Amino  plastios. 
Toxicity).  Vapors.  SUn.  Membranes  (Biokigy).  SaosltlTity. 

A  study  was  made  of  the  toxicity  of  isoaloohols  with  boUliw 
ranges  of  112-148  C  and  138-175  C,  higher  aloohols  wlttboiliog 
ranges  of  165-225  C  throe  forms  of  melamine-formaldefayde 
resin  based  on  the  above  substances,  and  also  a  melamine- 
lormaldehyde  resin  produced  from  a  mixture  of  butanol  and 
isoaloohols  of  fractions  which  boU  at  112-148  C.   The  sub- 
stances were  found  to  cause  narcosis  and  Irritation  of  mucous 
membranas.  The  toxic  effect  is  displayed  to  a  greater  extern 
tjy  alcohols  with  fewer  carbon  atoms  and  lower  boilli«  raagas. 


AO-600  82S 
OTS  Price  $0.50 


Div.   16 


MEDICAL  SCIENCES  -  Division  16 


Foraifn  Tech.  Div.,  Air  Force  Systems  Cobunand,  Wright- 
Patterson  AFB,  Ohio. 

A  METHOD  OF  CONTINUOUS  RE(»STRATION  OF  LOCAL 
CEREBRAL  BLOOD  FLOW  IN  ACUTE  AND  CHRONIC  EX- 
PERIMENTS, 

by  D.  I.  ParoUa.  28  Apr  64.  6p 
FTD  TT63  1175,  TT  64  11674 

lassiflad  report 


1^ 


Unedited  rough  draft  trans,  of  mono.  Sbomlk  Voprosy 
Fidologii  1  Patologll  Nervnoi  Sistemy,  Moscow,  1958, 
p.  123-125. 

Descriptors:  (•Blood  circulation.  Brain),  (•Brain,  Blood  clr- 
cidatloa).  Measurement,  Medical  equipnient,  Electroen- 
cephalography. Electrodes.  Thermistors,  Thermoelectricity. 
Temperature  sensitive  elements.  Laboratory  equipment. 
Microwave  bridgas.  Microwave  equipment. 

A  more  accurate  measure  of  the  blood  flow  to  the  brain  can 
be  obtained  by  Increasing  the  power  supply  to  the  bridge  of 
electrodes  which  have  been  permanently  Inserted  in  brains  of 
laboratory  animals.   The  thermistor  will  than  heat  up.   With  a 
change  in  the  amount  of  ciurent  flowing  across  the  bridge,  a 
tharmorasistance  heating  to  one  degree  hig^r  than  the  tem- 
perature of  the  Inftowing  blood  is  obtained.   The  higher  the 
.density  and  heating  c<M>ductlvlty  of  the  amblant  medium,  the 
greater  must  be  the  current  strength  flowlitg  through  the  ther- 
moalectrodes.   The  advantages  of  this  method  for  registering 
blood  flow  are  the  simplicity  of  the  attachment  regulating  the 
power  supplies  to  the  bridge,  and  the  signiQcant  Increase  In 
saDSltlvl^  la  raglstarlag  blood  flow  by  thanioresistanca. 


AD-600  870  Div.  16,  2 

OTS  Price  $2.60 

Pacific  Marine  Station.  Dillon  Beach,  Calif. 

MAN  AND  THE  SEA 

by  Joel  W.  Hedgpeth.  13  Apt  64,  28p 

Unclassified  report 

A  sariea  of  lectures  dallvarad  over  KPFA,  Berkeley, 
California.  AprU  7-13,  1964. 

Descriptors:  •Marine  Btology,  •Ooeanology,  Sdentiflc 
research. 

The  topics  covered  in  this  series  of  three  lectures  are  the 
general  principles  of  marine  biology  and  oceanography,  the 
role  of  marine  biological  stations  in  marine  research,  and 
the  natural  resources  of  the  sea. 
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r. 


AO-600  000 


Div.   17,  10 
GTS  price  $3.50 


Pennsalt  Cheaical  Corp.,  Phi  1 adelphi i,  P«. 
THE  COMPATIBILITY  OF  WELDED  STRUCTURAL  BATE- 
RIALS  WITH  CHLORINE  TRIFLUORIDE,  PERCHLORYL 
FLUORIDE  AND  A  MIXTURE  OF  THESE. 
Technical  summary  rept.,  Apr  62-Jaii  6i. 
by  John  C.  Grigger  and  Henry  C.  Miller,  feb  64. 

247p. 

Contract  AF33  657  8^61,  Proj,  7381,  Task  738103 

ML  TDR64  22  Unclassified  report 

Descriptors:   (•Aluninum  alloys,  Corrosion), 
(•Nickel  alloys.  Corrosion),  ("Stainless 
steel,  Corrosion),  ("Oxidizers,  Compatibility), 
Chlorine  compounds,  Halocarbon  plastics.  Flu- 
orides, Perchloryl  radicals,  Bipropel lants , 
Storage,  Pipes,  Erosion,  Welds. 

Compatibility  and  corrosion  rates  of  nine  welded 
alloys  of  aluminum,  nickel  and  stainless  steel, 
stressed  and  unstressed,  in  C1F3,  C103F  and  25% 
C103F-75il  C1F3  at  30  and  66  C  were  investigated. 
Corrosion  rates  at  30  C  were  all  less  than  0.1 
mil/yr.   At  66  C,  corrosion  in  C1F3  and  Halox 
25  was  less  than  0.1  mil/yr  except  for  Type  A10 
S.S.  (1-2.2  mil/yr).   In  C103F  at  66  C  corrosion 
was  normally  below  0.5  mil/yr,  but  with  moisture 
present,  rates  up  to  8.3  mil/yr  were  observed. 
No  change  in  mechanical  properties  and  no  stress 
cracking  due  to  oxidizer  corrosion  occurred. 
There  was  no  interface  corrosion.   In  an  ambient 
temperature,  high-pressure  loop,  liquid  flows  of 
C1F3  and  C103F  at  100  ft/sec  through  orifices  in 
aluminum,  nickel  and  stainless  steel  caused  no 
erosion.   A  Teflon  orifice  was  attacked  by  C1F3. 
Liquid  impingement  jets  of  C1F3  and  C103F  at 
100  ft/sec  had  no  effect  on  these  metals  except 
for  a  slight  pit  in  aluminum  20K-T6  with  C1F3. 
Liquid  cavitation  of  C1F3  and  C103F  in  an  alu- 
minum tube  caused  no  metal  change.   (Author) 


AD-600  008 


Div.   17 

OTS  price  $2.50 


ManLabs,  Inc.,  Cambridge,  Mass. 
INVESTIGATION  OF  FRACTURE  TOUGHNESS  IN  HIGH 
STRENGTH  ALLOYS. 
Rept.  for  15  Aug  62-15  Aug  63, 
l\fry  B.  S.  Lement,  K.  Kreder  and  H.  Tushman. 
Jan  64,  120p. 

Contract  AF33  616  8155.  ProJ .  7381,  Task  738103 
ASD  TDR62  868,  pt,  2        Unclassified  report 

Descriptors:  ("Steel,  Toughness),  ("Fracture 
(Mechanics),  Steel),  Airplane  panels.  Alloys, 
Tensile  properties,  Heat  treatment,  Stresses, 
Metallography,  Grain  structares  (Metallurgy). 
Fractography. 
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AD-600  029 


Div.   17.  14 
OTS  price  $1.00 


Coating  and  Chemical  Lab.,  Aberdeen  Proving 

Ground,  Nd. 

THE  COBROSIVITY  OF  MAGNESIUM  ALLOYS  IN  5  AND 


20  PERCENT  SALT  FOG  ENVIRONMENTS, 

by  A.  P.  De  Marco.  13  Mar  64.  32p. 

Proj.  I  H024A01A110  05 

CCL  161  Uaclatiifled  report 

Oeicriptori:   ("Magneaium  allayi.  Corrosion), 
("Corrosion  Inhibition.  Plastic  coatings), 
("Epoxy  plaitica.  Plaatic  coatings),  Cast- 
ings, Sheets,  Protective  treatments,  Coat- 
ings, Salt  spray  tests.  Combinatorial 
analysis. 

The  report  presents  the  results  and  analysis  of 
a  factorial  experiment  undertaken  to  determine 
the  corrosivity  of  variously  protected  magnesium 
alloys  when  exposed  to  5  and  20  percent  salt  fog 
environments.   The  Investigation  considers  two 
lots  of  magnesium  sand  castings  and  one  lot  of 
magnesium  sheet  alloy,  each  given  two  prepara- 
tory chemical  pretreatments  and  coated  with 
three  different  batches  of  a  thermosetting  epoxy 
resin  coating  usiag  t«o  methods  of  application. 
For  cast  magnesium  alloy,  corrosion  was  noted  to 
vary  widely  within  and  between  the  alloy  lots 
investigated  and  their  pretreatments.   The  rela- 
tive corrosivity  of  the  exposure  environments 
on  the  alloy  lots  was  'found  to  depend  upon  the 
pretreatment  used.   For  the  more  corrosion  re- 
sistant pretreatment,  20  percent  salt  fog  was 
substantially  more  corrosive  than  5  percent.  For 
the  less  effective  pretreatment,  no  significant 
difference  in  the  corrosivity  of  the  two  salt 
fog  environments  was  apparent.   For  sheet  mag- 
nesium alloy,  corrosion  was  significantly  less 
extensive  and  less  variable  than  for  cast  alloy 
in  both  exposure  environments.   Regardless  of 
the  pretreatments,  coatings  used,  and  methods  of 
application,  20  percent  salt  fog  was  found  sub- 
stantially more  corrosive  than  5  percent. 
(Author) 


AD-600  034 


Div.   17 

OTS  price  $1.25 


General  Dynamics/Fort  Worth.  Tex. 

MATERIALS  -  4340  STEEL  -  STRESS  CORROSION  AND 

EFFECTS  OF  BANDING  -  LITERATURE  SURVEY. 

PART  II:   EFFECTS  OF  BANDING. 

by  P.  F.  Ghena.  23  Mar  64.  49p.  FGT2957  P2 

Contracts  AF33  657  11214,  AF33  600  41891 

Unclassified  report 

Descriptors:   ("Steel,  Grain  structures 
(Metallurgy)),  ("Grain  structures  (Metal-, 
iurgy).  Reviews).  Castings.  Hardening,  Hot 
working.  Alloys.  Diffusion.  Landing  gear. 
Failure  (Mechanics). 
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AD-600  035 


Div.   17 

OTS  price  $.50 


General  Dynamics/Fort  North,  Tex. 
COMPRESSION  PROPERTIES  OF  SELECTED  ALDIIIfOM 
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ALLOYS  AFTER  MULTIPLE  TEMPERATURB  EXPOSURES. 


15  A|Hr-6;rr~TTp.  FZM12  249 
Coatract 


AF33  657  11214 


UacliBsi 


Descriptors:   ("Aluminum  alio; 
properties).  Temperature. 


yi.  Compressive 


AD-600  043 


Div.      17 

OTS  price   $1.60 


iied  report 


IIT  Research  Inst..  Chicago,  Illj, 

HIGH-TEMPERATURE  OXIDATION  PROTEPTIVE  COATINttS 

FOR  VANADIUM-BASE  ALLOYS. 

Bimonthly  rept.  no.  3.  1  Feb-31  Mar  64, 

by  Larry  I.  Kane  and  John  J.  Raukch.  1  May  6i, 

13p.  IITHI  B6019  3 

Contracts  N0w64  0140.  N0w6l  0806 

Dnclassl{t11ed  report 
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Naval  Research  Lab.,  Washington,  D.  C. 
THE  SOLUBILITY  OF  COLUMBIUM-1  Jt  ZIRCONIUM  IN 
SODIUM  BY  ACTIVATION  ANALYSIS, 
by  T.  A.  Kovacina  aad  R.  R.  Mill 

9P-  II 

NRL  6051  Uaclassif  ijad    report 


■k 


Descriptors:   ("Niobium  alleys ,'  Zirconium 
alloys),  ("Zirconium  alloys.  Niobium  alloys), 
("Refractory  metal  alloys.  Solibility), 
Sodium,  Liquid  metal  coolants,  Heat  ex- 
chaagers,  Compatibility,  Liquid  metal  c^olei 
reactors,  Radioactivation  anal»is.     .:  i.-  ' 
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Climax  Molybdenum  Co.  of  Michigan,'  Detroit. 

THE  DEVELOPMENT  AND  EVALUATION  OP  TUNGSTEN-BASE 

ALLOYS. 

Progress  rept..  10  Jan-10  Apr  64.'' 

by  M.  Semchyshen,  Robert  Q.  Barr  |«nd  Eric  Kaliks. 

10  Apr  64,  lip.   CLIMAX-D 

Contract  N0w64  0057 

Daclasfifllid  report 


METALLURGY  -  Division  17 

Descriptors:   ("TuTigsten  alloys.  Metallog- 
raphy), ("Metallurgy,  Tungsten  alloys). 
Vacuum  apparatus.  Casting.  Extrusion, 
Mechanical  properties. 
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AO-600  088 


Div.   17 

OTS  price  $2.25 


Defense  Metals  Information  Center,  Columbus, 

Ohio. 

U.  S.  GOVERNMENT  METALWORKING  PROCESSES  AND 

EQUIPMENT  PROGRAM. 

Status  rept., 

by  F.  C.  Holden  and  F.  W.  Boulger.   18  Mar  64, 

91p.   DMIC  DMIC201 

Contract  AF33  615  1121,  ProJ.  8975 

Unclassified  report 

Descriptors:   ("Material  forming.  Metals), 
("Bibliographies,  Material  forming).  Beryl- 
lium, Alloys,  Steel,  Refractory  metals. 
Processing,  Do'ormati on.  Plasticity,  Straia 
(Mechanics),  Friction,  High-pressare  research, 
Ultrasonic  radiation.  Surface  properties. 
Grain  structures  (Metallurgy),  Metallic 
crystals.  United  States  Government,  Reports, 
Abstracts. 

A  summary  is  given  of  the  status  of  the  various 
contracts  involved  in  the  U.  S.  Government's 
Metalworking  Processes  and  Equipment  Program. 
(Author) 


AD-600  112 


Div.   17 

OTS  price  $1.00 


Army  Frankford  Arsenal,  Philadelphia,  Pa. 

CELLULAR  ALUMINUM  FOR  USE  IN  ENERGY  DISSIPATION 

SYSTEMS. 

Technical  rept., 

by  S.  Lipsoa.   Apr  64.  38p. 

AFA  R1716  Unclassified  report 

Descriptors:   ("Aluminum  alloys.  Cylindrical 
bodies).  ("Porous  metals.  Mechanical  proper- 
ties). ("Castings,  Material  forming),  ("Struc- 
tures, Loading  (Mechanics)).  ("Energy.  Absorp- 
tion). ("Energy  management,  Spacecraft), 
Heat  treatment.  Hardness. 
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ive  properties  of  cast  cellular 
oy  cylinders  were  studied.   The 
iterion  for  material  evaluation  was 
absorption  at  aaiform  levels  of 
ugh  siibstant  till/  coa^ileta  dcttruc- 
material.   The  effects  of  alloy 

cell  structure,  heat  treatment,  and 
ter  (1/d)  ratio  were  studied.   The 
ng  material  was  a  cast  7075  alumiaam 
treated  to  high  hardness  levels, 
g  conclusions  were  drawn:  Cellular 

7075-T6  material  having  uniform 
d  appropriate  1/d  ratios  can  provide 

15,000  ft-lb/lb  of  energy  dissipa- 
e  cylinder  height  has  been  reduced 
t.   High  strength  compositions  heat 


Division  17  -  KETALLURGY 


treated  to  optiaua  ttreagth  levels  offer  the 
belt  proalte  for  dissipation  of  energy  at  rela- 
tively constant  levels  of  loading.   Unifora  cell 
sise  in  tke  cellular  structare  favors  uniforH 
loading  through  the  coapressive  deforaation  of 
the  aaterial.   High  1/d  ratios  (aore  than  1.5) 
result  in  colnanar  instability  and  early 
catastrophic  failure  of  the  aaterial.  (Author) 
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Div.   17 

OTS  price  1.50 


AD-600  150 


Div.   17.  26 
OTS  price  $1.00 


Ladlsh  Co.,  Cudahy,  Vis. 

DEVELOPMENT  AND  STATISTICAL  ANALYSIS  EVALUATION 
OF  BELTING  AND  TRANSVERSE  PROPERTIES  OF  HIGH- 
STRENGTH  (H-11  TYPE)  STEEL. 

Interia  engineering  rept.  no.  6,  1  Jan-I  May  6A, 
by  Jack  A.  Yoblin  and  Robert  F.  Zuehlke.  May  64, 
39p. 

Contract  AF33  600  38767,  ProJ .  7  678 
ASO  TR7  678  V6         Unclassified  report 

Descriptors:   ("Steel.  Heat  treataent),  ("Melt- 
ing, Vacuua  apparatus),  Statistical  analysis, 
Vacuua  furnaces.  Electric  arcs.  Mechanical 
properties.  Specifications,  Ductility,  Forging, 
Selection,  Manufacturing  aethods.  Electrodes, 
Statistical  tests. 

Four  heats  of  H-11  aaterial  processed  by  vacuua 
induction  aelt-vacuua  ar(  reaelt  technique  have 
been  received  by  the  Contractor.   Material  was 
ordered  to  a  specification  which  requires  an 
average  transverse  ductility  of  ^2%   redhction  of 
area  at  the  300-330  Ksi  ultiaate  strength  level. 
Material  has  been  processed  through  coaplete  ac- 
ceptance testing  and  has  been  released  for  con- 
tinuation of  billet  testing  and  production  of  the 
selected  forgings.   (Author) 


AD-600  152 


Div.   17,  U 
OTS  price  $1.10 


Pfaudler  Co..  Rochester,  N.  ¥. 

INVESTIGATION  OF  PRACTICAL  TECHNIQUES  FOR  COATING 

REFRACTORY  METALS. 


no.  1.  1  M8y-31  July  63. 
and  J.  B.  Mhitney. 


Quarterly  progress  rept. 

by  J.  Zupan,  E.  G.  Pike, 

15  Aug  63.  9p.  PF63  9 

Contract  AF33  657  8920 

NP  13758;  N63  22096    Unclassified  report 

Descriptors:   ("Refractory  aetals  and  alloys. 
Coatings),  ("Alnainna  alloys.  Refractory  coat- 
ings), Zirconiua  alloys.  Metal  coatings.  Sili- 
con, Feasibility  studies.  Protective  treataents, 
Niobiua,  Tungsten,  Oxides,  Particles. 


Studies  are  being  con 
techniques  for  apply! 
refractory  aetal  alio 
currently  being  used 
replaced  early  in  the 
IZr) .  Initial  experi 
to  establish  the  feas 
deposition  as  a  conti 
proaising.  Experiaen 
fluidised  bed  process 
with  the  evaluation  o 
isties  of  varioas  sil 
furnace  and  its  coatr 
ised  bed  have  been  re 
stalled.  Eleetrokine 
of  particles  are  bein 
data  for  use  in  the  d 
teas.  Carreat  effort 
water  stabilisers  and 
(Author) 


tinued  to  develop 
ng  protective  coat 
ys.   The  0-U  alio 
as  the  substrate  w 

prograa  with  D-43 
aents  have  been  ca 
ibility  of  fused  s 
nnoas  process.  Re 
tal  work  underway 

has  been  chiefly 
f  tbQ  flaidising  c 
icon-alaaiaa  alxtu 
ols  for  the  8-in. 
eeived  aad  are  bei 
tie  and  rheologica 
g  eontlnaefl  to  obt 
eslgn  of  slurry  pr 
s  are  the  investig 

bisque  strengthen 


practical 
ings  to 
y  (Cb-5Zr) 
ill  be 

(Cb-IOM- 
rried  out 
alt  bath 
suits  are 
on  the 
concerned 
haracter- 
res.   The 
dia  fluid- 
ng  in- 
1  studies 
ain  basic 
ocess  sys- 
atioa  of 
ers. 


Naval  Research  Lab.,  Nashington,  D.  C. 

NOTCH  TOUGHNESS  OF  THREE  LOW-ALLOY  STEELS  AT 

ELEVATED  TEMPERATURES, 

by  George  Sandos.  Apr  6^,  lip. 

ProJ.  RR007  01  ^6  5411 

NHL  HRI523  Unclassified  report 

Descriptorst   ("Steel,  Mechanical  properties), 
("Toughness,  High  teaperature  research). 
Alloys,  Fracture  (Mechanics),  Load  distribu- 
tion, Steaa  pipes,  Chroaiua  alloys,  Cheaical 
analysis.  Metal  plates.  Thickness,  Manganese 
alloys.  Nickel  alloys. 

The  data  Indicate  that  the  candidate  steel  HY-gO 
aight  Justify  fuller  consideration  for  high 
teaperature  service  where  there  is  concern  about 
a  rapidly  running  low-energy  shear  fracture 
initiated  by  a  large  flaw.   The  Charpy  V-notch 
energy  values  of  steel  'A',  however,  sre  probably 
too  .low  to  assure  iaaunity  froa  catastrophic  low- 
energy  shear  fractures  durino  service  within  the 
teaperature  range  studied.   (Author) 


AD-600  277 


Div.   17 

OTS  price  $2.00 


Southwest  Research  Inst.,  San  Antonio,  Tex. 
NONDESTRUCTIVE  EVALUATION  OF  METAL  FATIGUE. 

Final,  rept.. 

by  Felix  N.  Kusenberger,  John  R.  Barton  and  M. 

Lyle  Donaldson.   13  Har  64,  78p. 

Contract  AF49  638  1U7 

AFOSR  64  0668         Unclassified  report 

Descriptors:   ("Metals,  Fatigue  (Mechanics)), 
("Fatigue  (Mechanics),  Metals),  ("Non-destruc- 
tive testing).  Hall  effect.  Probe  (Eleetro- 
aagnetic).  Stresses,  Loading  (Mechanics), 
Microstructure,  Surface  properties.  Magnetic 
fields.  Life  expectancy. 

This  report  includes  a  discussion  of  the  aagaetic 
techniques  and  aagnetic  inspection  -  fatigue  . 
tester  equipaents.   The  design  and  construction 
of  new  electronics  for  use  with  the  Blsauth  Hall 
probes  is  suaaarised.   Results  obtained  froa 
fatigue  tests  to  deteraine  the  required  stress 
level  for  reasonable  life  are  analysed,  and  photo- 
graphs of  aany  fracture  surfaces  are  included. 
A  brief  suaaary  of  the  nondestructive  detection 
of  fatigue  daaage  using  the  aagnetic  inspection 
equipaent  is  given.   Relationships  between  aag- 
netic signals  and  visible  fatigue  daaage  prior 
to  failure  are  presented.   The  effects  of  aagaetic 
field  strength  and  static  loads  applied  during 
inspection  on  the  fatigue  daaage  indications  are 
suaaarised.   A  detailed  discussion  of  the  in- 
spection results  obtained  on  seven  stress  cycled 
speciaens  is  included.   Many  aagnetic  inspection 
records,  surface  photographs  and  graphs  illus- 
trating the  occurrence  and  characteristics  of  the 
aagnetic  signals  which  indicate  fatigue  daaage 
developaent  are  presented.   Other  experiaents 
which  include  the  prograaaed  loading  of  a  fatigue 
daaaged  speciaen  and  the  deteraination  of  resi- 
dual stresses  in  the  vicinity  of  a  fatigae  crack 
are  discussed.   (Author) 


AO-600  281 


Div.   17 

OTS  price  $2.25 


Southern  Research  Inst..  Birainghaa,  Ala. 
MECHANICAL  AND  PHYSICAL  PROPERTIES  OF  TZM 
MOLYBDENUM  ALLOY  SHEET  AND  OF  TUNGSTEN  SHEET. 
QuartefTy  progress  rept.  no.  6,  1  Feb-30  Apr  64. 
15  May  64,  85p.  SRIB6774  U79  6 
Contract  N6OO  19  59530 

Daelaasified  report 

112 


Descriptors:   ("Refractory  aetal 1,  Sheets), 
("Molybdenua  alloys.  Mechanical  jxroperties), 
("Tungsten,  Mechanical  propertieli),  Titaniia 
alloys,  Zircoaina  alloys,  Mechaa|kcal  prop- 
erties. Sheets,  Recrystallisatio^i.  Tensile 
properties. 

Progress  is  reported  on  a  prograa  jto  deteraine 
preliainary  design  inforaation  for  tungsten  aatf 
TZM  aolybdenua  sheet  produced  in  Phlase  I  of  th« 
refractory  aetal  sheet  rolling  prooraa.   This 
report  covers  preparation  of  the  tungsten  and 
TZM  speciaens  for  aost  of  the  diffieirent  type  of 
evaluations,  continued  the  tensi lei  tests  on  the 
tungsten  sheet,  deterained  the  recrystallisatio|i 
characteristics  of  the  three  TZM  amterials,  and 
deterained  the  bend-transition  teaberature  of  the 
TZM  sheet  in  the  optiaua  condition.   (Author) 


AO-600  327 


Div.   17.  25 
OTS  price  $2.60 


Metallurgical  Research  Labs.,  Syra(^Bse  Univ., 

N   Y 

CRACK  INITIATION  IN  METALLIC  MATERHALS. 

Quarterly  progress  rept.  no.  1, 

by  V.  Weiss,  P.  Packaan.  G.  Nash  ajrid  K.  Schroder 

Apr  64.  25p.  MET  EII6O  O464QPI 

Contract  N0w64  0275d 

Onelassif i|«d  report 

Descriptors:   ("Fracture  (Meebaniics),  Metals), 

i"Lithiua  coapouads.  Fluorides)  ,1  Failure 
Mechanics),  Crystal  lattice  defiaets.  Single 
crystals,  Surface  properties.  Stresses, 
Staialess  steel.  Load  distributilqn,  Curve 
fitting.  Sheets. 

Conditions  for  crack  initiation  at  •  function 
of  test  speciaen  geoaetry.  test  aaqerial.  test- 
iag  conditions  aad  internal  structiure  of  the 
aaterial  were  investigated.   Lithima  fluoride 
was  used  to  give  inforaation  conceiening  the 
dislocatioa  aoaents  and  arrangeaenit  at  and  near 
existing  cracks.   The  results  incli4de  the  ef- 
fects of  dislocatioa  arrangeaents  {in  lithiua 
fluoride  single  crystals  aear  exisjtjing  cracks. 


AD-600  363 


Div.   17,  25 
OTS  price  $2.25 


Battclle  Heaorial  last.,  Colaabns,  Ohio. 
SURVEY  OF  CURRENT  KNOWLEDGE  OF  THE  DEFORMATION 
CHARACTERISTICS  OF  BERYLLIUM  AND  THE  REFRACTORY 
METALS.  1 

Quarterly  progress  rept.  ao.  3.  19, Dec  63- 
13  Mar  64,  ! 

by  F.  N.  Boulger,  A.  R.  Roseafiel(|,  aad  D.  E. 
Strohecker.   22  Apr  64,  67p. 
Costract  N600  19  6O24O 

Oaclassifi^^  report 

Descriptors:   ("Bcrylliaa,  Defoliant  ion) , 
("Refractory  aetals,  Mechaaica 1  |propertics) , 
Extrusion,  Agiag  (Materials),  Haitdening,  Stse|l 
Heat  treataent.  Tungsten,  Melybdtnua,  Re- 
crystallixation.  Refractory  aetal  alloys. 
Sheets,  Tensile  properties,  Alui^^Bua,  Tltaal 
Stresses,  Carbon  alloys.  Machine  tools, 
Niobiua,  Copper,  Lead,  Teaperatij^o,  Phase 
studies 
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METALLURGY  -  Division  17 

two  subjects  will  be  coapleted  and  that  reports 
will  be  prepared  on  the  rolling  aad  foraiag  proc- 
esses during  the  next  quarter.   (Author) 


AD-600   375 


Div.       17 

OTS  price  $2.50 


Boeing  Co.,    Seattle,    Wash. 

AN    INVESTIGATION   OF    LOW-CYCLE  FATIGUE   FAILURES 

USING   APPLIED   FRACTURE   MECHANICS. 

Technical   docuaeatary   rept.,    15  Feb  63-15  Feb  64. 

by  C.    F.    Tiffany  aad  P.    M.    Loreas.    May  64.    106p. 

D2   23141 

Contract  AF33  657  10251,  ProJ.  7381.  Task  738101 

ML  TDR64  53  Unclassified  report 

Descriptors:   ("Steel,  Fracture  (Mechanics)), 
("Titaniua  alloys.  Fracture  (Mechanics)), 
("Maraging  steels.  Fracture  (Mechanics)), 
^Fracture  (Mechanics),  Fractography ,  Aluainna 
alloys,  Vaaadiua  alloys.  Nickel  alloys,  Ex- 
periaental  data.  Life  expectancy.  Metal  plates. 
Pressure  vessels.  Mechanical  properties. 


Basic  priBciples  of  fracture  aechaaics 
plied  to  the  iavestigation  of  cyclic  f 
characteristics  of  Ladlsh  D6A-C  steel, 
rooa  teaperature:  6A1-4V  titaDiua,  tes 
-320  F;  and  l8Ni(300)  aaraging  steel, 
rooa  teaperature  using  uniaxially  load 
flawed  (fatigue  cracked)  test  speciaen 
plicability  of  such  data  to  prediction 
cyclic  life  span  of  biaxially  loaded  p 
vessels  has  been  verified  by  testing  s 
diaaeter,  preflawed  Ladish  D6A-C  test 
brief  discussion  of  technical  backgrou 
trates  the  experiaental  approach  and  t 
Icaace  of  resulting  test  data.  A  aeth 
utilization  of  NOT  inspection  aad  proo 
testing  in  conjunction  with  the  cyclic 
arowth  data  for  design  purposes  is  als 
(Author) 
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AD-600  383 


Div.   17,  25 
OTS  price  $.75 


Vienna  Oaiv.  (Austria). 

INVESTIGATION  OF  THE  EFFECTS  OF  ULTRASONICS  ON 

THE  DEFORMATION  CHARACTERISTICS  OF  METALS. 

Final  rept.,  1  Feb  63-31  Jaa  64. 

31  Jan  64.  25p. 

Ceatract  N62558  3436 

Unclassified  report 

Descriptors:   ("Metals,  Deforaation),  ("Ultra- 
sonic radiation.  Metallic  crystals).  Zinc, 
Aluainua,  Crystal  structure.  Non-destructive 
testiag.  Test  aethods,  Mechanical  properties. 
Stresses,  Hardening,  Plasticity,  RecrystaUi- 
satioB,  Agiag  (Materials),  Aluaiaua  alloys. 
Copper  alloys,  Magnesiua  alloys. 
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and  hardening  effect  of  irradia- 
stigated  by  aeans  of  static  teasile 
iapliest  test  saaples  (aetal 
c  and  aluainua).   Softening  occurs, 
n  is  superiaposed  on  the  static 

deforaation.   It  any  becoae  so 
he  saaples  aay  be  deforaed  practi- 

stresses.   Crystals  thus  deforaed, 
e  to  be  hardened  to  a  great  exteat. 

also  be  observed  with  saaples. 
rtalB  exteat  only  were  deforaed  with 
ultrasonics.   This  iaplles  that 
urs  during  superiaposed  irradiatioB, 
deaing  takes  place  as  soob  as  ir-  . 
ceased  (superposition  of  two  proc- 
e,  one  of  thea  being  prevailing), 
g  effect  occurring  after  straining 
tests  in  which  iBcreasing  straiBiag 
ics  took  place  prior  to  the  static 
The  extent  of  prestrain  of 

out  to  be  of  ataost  iaportaace  for 
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Division  17  -  METALLURGY 

the  effect  of  irradiatioB.   Whereat  with  lo«  de- 
grees of  plastic  deforaatioB  irradiation  hardens, 
this  effect  passes  into  a  softening  with  high 
degrees  of  plastic  pre-def oraa t ion.   Experiaents 
with  zinc  crystals  proved  that  therMl  recovery 
occurs  Httch  faster  with  saaples  hardened  by  ir- 
radiation than  with  cold-worked  ones.  (Author) 


AD-600  391 


Div.   17.  U 
OTS  price  $3.50 


TRN  Electroaechanical  Div.,  ThoMpson  Raao 
Nooldridge,  Inc.,  Cleveland,  Ohio. 
DESIGN  DATA  STDDY  FOR  COATED  COLUIBIOII  ALLOYS. 
Final  suaiMry  technical  rept.,  1  Mar  63-1  Mar  6A, 
by  D.  B.  Narnuth.   30  Mar  6A,    208p.   TRN  ER5885 
Contract  NOw63  04.71c 

Unclassified  report 

Descriptors:   (•Niobiua  alloys.  Protective 
treatwents).  (*Metal  coatings.  Oxidation).  High 
teaperature  research,  Silicides,  Mechanical 
properties.  Creep,  D.eforaa  t  ion.  Tensile  proper- 
ties. Metal  joints,  Ballistics,.  Toughness. 
Titaniuw  alloys.  Chroaiua  alloys.  Silicon 
a  Hoys. 

Design  data  properties  were-  deterained  for  four 
protective  coating  coluabiua  alloy  systeas  in- 


phere) ,  bend  and  tensile  tests  were  conductei 
B-66  and  D-A3  alloys  using  two  different 
Pfaudler  coatings  and  the  TRN  Cr-Ti-Si  coatii 
Based  on  these  evaluation  »«•♦•  •»•«  D/«..rfi«» 


4D-600  403 


Div.   17.  26 
OTS  price  $8.10 


Stellite  Div.,  Union  Carbide  Corp.,  Kokoao,  Ind. 

PROCESS  IMPROVEMENT  OF  COLUMBIUM  (Cb-752)  ALLOY. 

Phase  II  Interia  engineering  progress  rept., 

1  Dec  63-31  Mar  64, 

by  J.  6.  Bewley  and  M.  Schussler.   31  Mar  64. 

86p. 

Contract  AF33  657  11210.  Proj.  7  9760 

Unclassified  report 

Descriptors:   ("Niobiua  alloys.  Rolling 
(Metallurgy)).  ( "Zi rconiua  a  Hoys .  Ductility). 
(*Tungsten  alloys.  Recry sta 1 1 i za t i on) ,  Sheets, 
Rods,  Thickness,  Manufacturing  aethods.  Proc- 
essing, Metals,  Control,  Hardness,  Metallog- 
raphy, Tensile  properties.  Creep.  Rupture. 

Approxiaately  800  pounds  of  Cb-752  alloy 
( coluabiua-10  percent  tungsten-2.5  percent  zir- 
coniua)  1/4-inch  thick  sheet  bar  were  processed 
to  0. 060-inch  thickness.  30-inches  width  sheets. 
About  200  pounds  of  sheet  in  0.060-.  O.O3O-, 
0.018-.  and  0.012-inch  gages  were  produced  froa 
this  aaterial  and  furnished  in  the  recrysta 11 ized 
condition.   One  large  sheet  was  utilized  to  study 
the  effects  on  alloy  properties  if  ^  duplex  an- 
nealing process.   A  total  of  48  '•  'erent  proc- 
essing cycles  was  investigated.   A  solution 
treataent  at  2800  F,  followed  by  40  pe  cent  re- 
duction by  cold  rolling,  with  a  final  anneal  at 


2400  F  appears  to  produce  the  best  eoablnatiei 
of  strength  and  ductility  properties  in  Cb-752 
alloy.   This  route  will  be  used  in  the  alll 
fabrication  of  the  reaainder  of  the  0.060-iBch 
thick  aaterial  to  the  final  sheet  gages  of  O.OJO-, 
0.018-,  0.012-,  aid  0.008-inch.   (Author) 


AD- 600  404 


Div.   17 

OTS  price  $1.00 


Aray  Materials  Research  Agency,  Hatertown.  Mass. 

MECHANICAL  PROPERTIES  OF  COLO-ORAMN  MARTKNSI71C 

SAE  4340  STEEL  ROD. 

Technical  rept. , 

by  Eugene  Di  Cesare.   Jaa  6^,  3Ap. 

Proj.  IAO244OIAIIO 

AMRA  TR64  02  Unclassified  report 

Descriptors:   ("Steel.  Rods).  ("Hartaasite, 
Mechanical  properties),  Cold-working.  Drawing 
(Machine  processing).  Tests,  Hardaess,  Oe- 
foraation.  Heat  treataent.  Aging  (Materials), 
Dactility,  Stresses,  Load  distribution. 


In  the  cold  drawing  of  steel  rods,  the  proc 
conditions  can  have  an  appreciable  effect  0 
aechanical  properties.  Processing  variable 
prior  heat  treataent,  consisting  of  a  qnenc 
teaper  at  II50  F,  1000  F,  800  F,  500  F,  or 
teaperature;  reduction  (10  to  40  percent); 
pull  (0  to  16,650  lb);  drawing  speed  (10  to 
feet  per  ainute);  and  aging  teaperature  (ro 
400  F;.  Final  rod  diaacter  was  O.409  inch, 
gineering  tensile,  notch  tensile,  hardaess, 
true  stress-true  straia  properties  are  pros 
The  aaxiaua  increase  in  engineering  tensile 
yield  strengths  was  realized  in  the  aateria 
teapered  at  rooa  teaperature,  drawn  10  perc 
and  aged  at  4OO  F.  Yield  and  tensile  stren 
were  increased  froa  222,000  psi  to  368,000 
and  froa  316,000  psi  to  371,000  psi,  respec 
ly,  with  iaproved  ductility.  The  priaary  e 
of  cold  drawing,  to  strengthea  by  straia  ha 
ing,  is  dependent  upon  the  preteapering  ten 
ture.  An  addit iona 1  -  strengthening  increaen 
due  to  aging  at  4OO  F  and  appears  to  be  ess 
tially  independent  of  the  preteapering  teap 
tares.  Incoaplete  strain  hardening  based  0 
tensile  stress-strain  curve,  appearances  of 
sharp  yield  point  and/or  yield  point  drop  f 
soae  processing  conditions,  and  effects  of 
the  Bridgaan  correction  on  the  flow  curves 
observed  and  are  discussed.   (Author) 
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Aa-600  427 


Div.   17 

OTS  price  $2.75 


Defense  Metals  laforaatioB  Ceater,  Coluabns, 

Ohio. 

THE  MECHANICAL  PROPERTIES  OF  THE  18  PER  CENT 

NICKEL  MARAGING  STEELS, 

by  J.  E.  Caapbell,  F.  J.  Baroae,  aad  D.  P.  Mooa. 

24  Feb  64.  128p.   DMIC198 

Contract  AF33  615  1121.  Proj.  8975 

Unclassified  report 

Descriptors:   ("Maraging  steel.  Mechanical 
properties).  ("Nickel  alloys.  Aging 
(Materials)),  Hardening,  Cold-working,  Tensile 
properties,  Coapressive  properties.  Fatigue 
(Mechanics),  Creep,  Rupture,  Heat  treataeat. 
Toughness,  Rocket  cases.  Pressure  vessels. 
Forging,  Molding. 

Since  the  coabination  of  tensile  properties  and 
toughness  (kat  can  be  obtained  with  the  aaragiag 
steels  is  higher  than  can  be  achieved  with  other 
steels  by  siaple  heat  treataents,  there  is  con- 
siderable interest  in  using  the  aaraging  steels 
for  critical  coaponents  such  as  rocket  aotor 
cases,  pressure  vessels,  and  aircraft  forgingt. 
This  report  includes  inforaation  on  the  teBslle, 
coapressive,  shear,  bearing,  dyaaaic  aodulaa. 


114 


iapact.  bead,  fatigue,  creep,  a 
ties  of  the  18  par  cent  nickel 
and  on  the  effect  of  teaperatur 
ties.   Data  for  the  properties 
forgings.  as  well  as  data  illus 
of  cold  rolling,  variation  in  t 
and  elevated-teaperature  exposu 
seated.   Data  on  the  effect  of 
tioB,  which  are  also  included, 
ductility  and  toughness  of  spec 
evaluate  the  properties  in  the 
direction  are  soaewhat  lower  th 
directions.   The  high  strength 
can  be  obtained  in  the  18  per  c 
ing  steels  aake  thea  attractive 
critical  applications  that  requ 
ties.   The  fabrication  characte 
bility,  and  siaple  heat  treatae 
vantages  of  these  steels.   (Aat 
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AD-600  457 


Div.   17.  25 
OTS  price  $.75 
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Boeing  Seienttfie  Research  Labs.,  iSeattle,  Nash« 

THERMAL  CONDUCTIVITY  OF  COPPER-NldtEL  ALLOYS 

AT  4.2  K. 

by  Joachia  C.  Erdaann  and  Jaaes  A. 

25p.  01  82  0333 

Unclassifi 


Jahoda.  Apr  64, 
4d  report 


Descriptors:   ("Cryogenics,  Theif^al  conductiv- 
ity), ("Copper  alloys,  Theraal  c|0ndHctiTi ty) , 
("Nickel  alloys,  Crystal  lattie4i).  Electrical 
conductance,  Phonons,  Scatterinfj,  Plasticity. 
Deforaation,  Cheaical  analysis,  jHent  treat- 
aent. Grain  structures  (Metal lufliy) ,  q|ase 
studies,  Coaputers,  Neight.      |    -'* 

The  lattice  theraal  conductivity  af  the  coa'ple^e 
Cu-Ni  alloy  series  at  4.2  K  has  bfJ4n  derived  i 
froa  the  aeasureaent  of  the  total jtheraal  coa~  I 
ductivity  and  the  electrical  residaal  resistivity 
of  annealed  speciaens.   It  was  foi<ad  that  coppir- 
rich  alloys  decrease  with  inereasiJ^g  content  of 
nickel.    For  the  aost  nickel-ricN  alloy  (Cu  02  - 
Ni  96)  indications  of  additional  pthonoa  scattering 
processes,  perhaps  by  spin-disorder,  are  foundl 
The  influence  of  plastic  deforaation  has  been  1 
aeasured  and  is  briefly  discussed.   (Author) 


AO-600  515 


Olv.   17 

OTS  price  $1.75 


Massachusetts  Inst,  of  Tech.,  Caabk-idge. 

MICROMECHANISMS  OF  CLEAVAGE  FRACTU)|E  IN 

POLYCRYSTALLINE  IRON. 

Progress  rept.  no.  6, 

by  Charles  J.  McHahoa.  Jr.   Hay  64,  (ap. 

Contract  N0bs88279 

SSC  161  Onclassiffad  report 

Report  on  Metallurgical  Structure. 

Descriptors:   ("Fracture  (MechaBlBs)^  Iroi), 
("IroB,  Fracture  (Mechanics)),  FsVrites, 
Grain  structures  (Metallurgy),  Ttasile  prop- 
erties. Metallography,  Carbides,  puctl^ity, 
Brittleaess,  Phase  studies.     | 

The  Iflitiation  and  propagation  of  Cleavage 
aieroeracks  ia  coarse-grained  vacuiia-aelted 
ferrite,  containing  0.035  and  0.007  per  cent 
carbon,  were  studied  by  aeaas  of  tpnsile  tests 
carried  out  between  rooa  teaperatu|re  and  -196  (!, 
and  by  special  aetallographlc  proeedures.  Cleav- 
age aieroeracks  develop  in  ferrltej during  the 
strain-hardening  portion  of  the  striess-straia 
carve  at  low  teaperatures,  and  are' initiated 
aalnly  by  cracks  which  fora  in  the' carbides. 
TwiBBiag  does  aot  play  an  iaportani  role  ia 
crack  iaitiatioa  over  the  eatire  temperature 
raago  studied.   Carbide  cracks  during  plastic 
doforaatioa  at  all  teaperatures  iniiestigated. 
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AD-600  520 


Div.   17,  1 
OTS  price  $2.75 


Nuclear  Metals,  Inc.,  Concord,  Mass. 

DEVELOPMENT  OF  IMPROVED  FABRICATION  METHODS. 

PROCESSES,  AND  TECHNIQUES  FOR  PRODUCING  TYPICAL 

AIRCRAFT  SHAPES  FROM  BERYLLIUM. 

Fiual  technical  docuaentary  rept.,  15  3»ly  6ft-' 

30  Nov  63, 

by  R.  G.  Jenkins,  J.  M.  Siergiej,  A.  K.  Nolff 

and  J.  L.  Klein.  29  May  64.  137p.  NMI9701  15 

Contract  Ar33  657  8783.  Proj.  MMP7  644A 

ML  TDR64  108  Unclassified  report 

Oeicriptorsi   ("Airfraaes.  Production). 
("Berylliua.  Mechanical  properties).  Lubri- 
cants, Material  foraing.  Dies,  Drawing 
(Machine  processing).  Materials,  Extension, 
Aircraft,  Configuration. 

A  basic  procedure  has  been  developed  for  wara 
drawing  long  lengths  of  a  coaplex  berylliua 
structural  shape  to  accurate  diaensions.   The 
starting  shape  was  a  U-channel  extrusion  having 
a  1-1/2  inch  wide  web,  1  inch  high  flanges,  and 
a  thickness  of  flange  and  web  of  60  to  100  aila. 
Draw  reductions  of  up  to  16  percent  were  ob- 
tained in  a  single  pass,  and  reductions  of  up 
to  39  percent  were  obtained  by  aultiple  draws. 
The  aaxiaua  length  drawn  was  approxiaately  10 
feet.   Large  increases  in  longitudinal  and 
transverse  strength  properties  at  rooa  teapera- 
ture and  at  -100  F  are  obtained  by  drawing  at 
800  F;  on  the  average  the  increase  in  yield 
strength  is  approxiaately  2500  psi  per  one  per- 
cent drawing  reduction.   However,  drawing  re- 
daces  the  ductility;  for  exaaple,  the  longi- 
tudinal rooa  teaperature  ductility  of  approxi- 
aately 6  percent  is  reduced  to  approxiaately 
2  percent  by  a  14  percent  draw  reduction.   An- 
nealing after  drawing  reduces  the  strength  but 
does  not  restore  the  ductility.   Both  strength 
and  ductility  are  higher  in  the  longitudinal 
direction  than  the  transverse  direction.   The 
preferred  orientatioa  of  the  basal  planes  caused 
by  extrusion  is  not  changed  appreciably  by 
drawing.   (See  also  AD-299  006)   (Author) 


AD-600  563 


DIv.   17,  4 
OTS  price  $.7$ 


Naval  Civil  Eagineering  Lab.,  Port  Hueneae. 

Calif. 

THE  ELECTROCHEMICAL  BEHAVIOR  OF  ARMCO  IRON  IN 

SULFURIC  ACID. 

Technical  note, 

by  Howard  A.  Porte  and  Thoaas  E.  Nappier. 

31  Jan  64,  26p. 

Task  Y  R011  01  01  035 

NCEL  N568  Daclassified  report 

Descriptors:   ("Iron,  Electrocheaistry). 
<"Iron,  Corrosion),  Corrosive  liquids.  Sul- 
furic acid.  pH,  Polarisation. 

The  polarisatioB  behavior  of  Araco  iron  in 
Sulfuric  acid  solutions  was  investigated.   Anodic 
and  cathedic  polarfsatioa  curves  were  obtained 


lis 


li 


Division  17  -  METALLURGY 


•sing  aerated  and  deaerated  tolutloni  of  IN  and 
pHI  •alfaric  acid  by  galvanostatic  and  poteatio- 
•tatic  HCthods.   (Aather) 


AD -600  579 


Di».   17 

GTS  price  $2.00 


Rocketdyne,  Canoga  Park.  Calif. 
STRENGTHENING  IRON-BASE  ALLOYS  ■*!  SHOCK  WAVES 
Qaarterly  progress  rept.,  16  JaB-15  Apr  6^, 
by  B.  G.  Koepke  and  B.  P.  JeNett.  15  Apr  64, 
Rn'-ketdyne  R5413  3 
CoBtract  AF33  657  11250 

Unclassified  report 


77p. 


Dercriptors:   (*Iron  alloys,  Mechanical  prop- 
erties). (•Shock  waves.  Steel).  Steel.  Stain- 
less steel.  Tensile  properties.  Aging  (Mate- 
rials). Grain  structures  (Metallurgy). 


Shock  loading 

of  all  Materials  at  157  and  J270 

kilobars  was  coapleted.   Hardness  aeasureaeats 

were  completed 

on  all  Materials,  including  solu- 

tiott-treated. 

shocked.  and  aged  A-286  steel. 

Aging  of  shock 

-loaded  A-286  steel  resulted  in 

higher  aaxiHun 

aged  hardness,  and  peak  hardness 

■as  reached  in 

shorter  tiaes.   Transaission 

■icroscopy  of 

the  plain  carbon  and  alloy  struc- 

taral  steels  was  conpleted.   Results  showed  that 

the  aaount  of 

strengthening  was  associated  with 

a  dislocation 

density  increase  in  the  free  fer- 

rite.   The  rel 

ative  aaount  ot   strengthening  was 

found  to  be  a 

function  of  the  aaount  of  free 

ffrrite  present.   (Author) 

AD-600  597 

DiT.   17 

OTS  price  $2.50 

Aeroprojects,  Inc.,  West  Chester,  Pa. 
DEVELOPMENT  OF  ULTRASONIC  WELDING  WITH  EMPHASIS 
ON  PRODUCING  HERMETIC  SEALS. 
Final  suaaary  rept., 

by  J.  Byron  Jones,  Nicholas  Naropis,  John  G. 
Thoaas  and  Williaa  N.  Rosenberg.  Sep  63.  106p. 
AEROPROJ  RR61  99 
Contract  DA36  0340RD3254 

Unclassified  report 

Descriptors!   (*Seals  (Stoppers).  Welding), 
('Welding,  Ultrasonic  radiation).  Production, 
Ultrasonic  radiation.  Welds,  Feasibility 
studies.  Metallography,  X-ray  diffraction 
aaalysis. 

Dalforaly  reprodicible  nltrasonic  ring  and  con- 
tinuous-seaa  welds  of  heraetic-seal  quality  were 
produced  in  seTeral  alloys  of  different  gages 
and  in  various  geoaetries.   The  delineation  of 
probleas  relating  to  high  power  delivery  in  a 
torsional  syttea  indicates  that  specifications 
for  a  ring-type  welding  unit  with  a  5-kilowatt 
power-handling  capacity,  and  capable  of  welding 
heavy-gage  Aructural  aluainua  sheet  can  result. 
ContinuoHS-seaa  welds  at  speeds  in  excess  of  one 
foot/ainute  were  produced  in  0.0^0-  and  0.06^- 
iaeh  2014.-T6  aluainua  alloy,  with  and  without 
inter-leaf,  using  a  5-kilowatt  welding  unit. 
Weld  strengths  achieved  were  up  to  95  percent 
of  parent  aetal  strength.   Modification  can  be 
aade  to  the  nltrasonic  eontinuous-seaa  unit  to 
handle  up  to  10  kilowatts  in  continuous  opera- 
tion, producing  welds  at  reasonable  rates  in 
0.080-inch  sheet.   Theoretical  and  experiaental 
studies  delineated  iapedanee-aatching  require- 
aents  for  optiaua  coupling  of  the  ultrasonic 
energy  to  the  weldaent  aaterials.   (Author) 


AO-600  6^3 


DlT.   17 

OTS  price  $.75 


Prevention  of  Deterioration  Center,  NAS-NBC, 

Washington,  D.  C. 

BIBLIOGRAPHY  ON  VAPOB  PHASE  CORBOSION  INHIBITOBS 


FOB  NONFERROUS  AND  FERROUS  METALS, 

eoap.  by  Hans  Janecka.  4  Nov  63,  22p.  PDC  S63  0i6, 

PDL49679 

Unclassified  report 

Descriptors:   (•Corrosion  inhibition,  Metals), 
(•Bibliographies,  Antioxidants),  (•Antioxidants. 
Vapors).  (•Corrosion  inhibition.  Bibliogra- 
phies), Iron  alloys.  Steel. 


I 


AD-600  688 


Div.   17 

OTS  price  1.75 


Redstone  Scientific  Inforaation  Center,  Redston* 
Arsenal,  Ala. 

DEVELOPMENT  OF  A  HIGH-STRENGTH  STRESS-CORROSION- 
BESISTANT  ALLOY  WITH  AN  AlZnMg  BASE.   PART  II. 
INFLUENCE  OF  CHEMICAL  COMPOSITION  ON  ARTIFICIAL 
AGE-HAROENING  AND  STRESS  CORROSION  OF  HIGH- 
STRENGTH  AlZnMgCu  ALLOYS, 
by  W.  Rosenkrans.  8  May  6^,  24p. 
RSIC  177;  TT  6<;  11683 

Daclassified  report 

Trans,  of  Aluainiua  (West  Geraany)  1963,  T.  39. 
no.  12.  p.  7^1-752. 

Descriptors:   (•Corrosion-resistant  alloys. 
Hardening),  Aluainua  alloys.  Zinc  alloys, 
Magnesiua  alloys.  Copper  alloys.  Corrosion, 
Tensile  properties.  West  Geraany. 


A0-600  695 


Div.   17,  4 
OTS  price  $.50 


IIT  Research  Inst.,  Chicago,  111. 
EHBBITTLEHENT  OF  METALS  BY  ORGANIC  LIQUIDS. 
Quarterly  rept.,  1  Mar-31  May  64, 
by  W.  Rostoker.  1  Jun  64.  15p-  UTRI  Bie3B2  5 
Contract  0A110iD022  3108 

Unclassified  report 

Descriptors:   (•Steel,  Brittleness) ,  (•Brittle- 
ness.  Chlorides),  (•Carboxylie  acids.  Steal), 
Fracture  (Mechanics),  Failure  (Mechanics), 
Fatigue  (Mechanics),  Metalorganic  coapeunds. 
Liquids,  Dipole  aoaents.  Molecular  structure. 
Organic  coapounds. 


By  a  test  involving  a  coabination 
dynaaic  loading,  the  carboxylie  ac 
to  be  eabrittling  to  high-strength 
degree  proportionate  to  the  carbon 
It  is  shown  that  nonpolar  liquids 
not  eabrittling  but  that  the  aagni 
dipole  aoaent  is  not  a  aeasure  of 
propensity.   Evidence  indicates  th 
priate  conditions,  a  -CI  group  is 
as  eabrittliag  as  an  -OH  or  a  -0* 
also  Aa-427  068).  (Author) 

AD-600   727  Div.      17 

OTS  price   $1.75 
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Aeronautical  Materials  Lab.,  Naval  Air  Engineer- 
ing Center,  Philadelphia,  Pa. 

EVALUATION  OF  AIK  MELTED  AND  VACUUM  MELTED  AISI 
4340  STEEL, 

by  Williaa  H.  Gelding.  21  Hay  64,  62p. 
NAEC  AML  1947  Unclassified  report 

Descriptors:   (•Steel,  Mechanical  properties), 
(•Refining  (Metallurgy),  Steel),  Hardness, 
Tensile  properties.  Fatigue  (Mechanics), 
Fracture  (Mechanics),  Grain  structures 
(Metallurgy),  Hydrogen  eabrittleaeat.  Tough- 
ness, Ductility. 

The  report  coapares  the  aechanieal  properties 
of  air-aelted  versus  three  different  types  of 
vacHua-aelted  AISI  4340  steel.   Cleanliness, 
hardenability,  teniile,  iapaet,  fatigue  prepertles 
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toughness  chnracteri^tica  are  co4' 

streagth  levels  (200-220  ksi  and 
Particular  eaphasia  was  placed 
e  aechanieal  properties.   Suseeptl- 
hydrogen  eabri tt leaenjt  of  the  vartous- 

processed  aaterials  {are  also  coa-< 
eneral,  the  data  indijgate  that  vac 
rs  a  significant  inprioveaenl 
roperties  over  air-aeilted 
se  grain  direction.   |In  particular, 

toughness,  iapaet  stirength,  fatiglue, 
d  resistance  to  hydrojgen  eabrittle|Bent 
antlv  enhanced  by  thei  vacuua  aeltitag 
thor) 


Div.   17 

OTS  price  $4.00 


that    vacjuua 
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Nuclear  Metals,  Inc.,  Concord.  M^^s. 

REFRACTORY  METAL  C9NSTITUTION  DIAJORAMS. 

Bept.  for  Jan  62-Sep  63, 

by  V.  Nerses,  E.  J.  Bapperport, 

L.  F.  Pease  and  S.  J.  Michalik. 

Contract  AF33  6I6  7157,  ProJ.  735|l 

WADD  TR60  132  P3        Unclassi 


Descriptors : 
Nolybdenua  all 
alloys,  Tungst 
Iridiua  alloys 
alloys,  Tantal 
Hafniua  alloys 
Phase  studies. 

Data  on  six  bins 
ternary  constitu 
fractory  aetals 
graas  include  Nb 
and  W-Pd;  the  te 
W-Mo-Os  and  W-Re 
in  the  aolybdenu 
tents  was  superf 


L.  Klein, 
i|an  64,  300p. 
,  Task  73510^ 
ed  report 


iM 


(•Refractory  aetaj]  alloys), 
oys,  Tltaniua  alliqys,  Zirconiua 
en  alloys,  Palladiua  alloys, 
,  Niobiua  alloys,!  RutheniuB 
urn  alloys,  RhodiuM  alloys, 
.  Oiaiua  alloys.  Rhenium  alloys. 


ry  constitution  d|)|agraas  and  four 
tion  diagraas  of jsoae  of  the  re- 
are  presented.   The  binary  dia- 
-Ru,  Nb-Ir,  Nb-Rh|.  Nb-Hf,  Mo-Ir 
rnaries  are  Mo-Zr^Ti,  Ta-W-Zr, 
-Hf.   The  quaternj^ry  Mo-Zr-Ti-C 

rich  region  at  low  carbon  con- 
icially  exaained.   (Author) 


AD-600  764 


Div.   17 

OTS  price  $2.25 


Okie. 


Battelle  Heaorial  Inst.,  Coluabns 

FURTHER  DEVELOPMENT  OF  A  DUCTILE  TtlNGSTEN-BASE 

SHEET  ALLOY. 

Suaaary  rept.,  3  Feb  63-3  Apr  64, 

by  J.  L.  Ratliff.  D.  J.  Mayknth.  f,    R.  Ogden  and 

R.  I.  Jaffee.  30  Apr  64,  81p. 

Contract  N6OO  19  59738.  eontinuatlbn  of  Contract 

N0w61  0677c 

Unc^nssified  report 

Descriptors:   ('Tungsten  alloysj I Ducti lity), 
(•Sheets.  Tungsten  alloys),  Rhealun  alloys, 
Thoriua  coapounds,  Zirconiua  conpounds,  Ox- 
ides, Reerystallisation,  Tungst^ti,  Powder 
alloys.  Refractory  aetal  alloys^  Powder 
aetallurgy.  Transition  teaperat^re,  Powder 
aetals.  Sinterina,  Grain  structf|res  (Metnl- 
lurgy).  Bolting  (Metallurgy). 

An  experiaental  prograa  was  conducted  with  the 
priaary  objective  of  developing  a  rooa-teapera- 
ture  ductile  tungsten-base  alloy.   The  alloying 
approach  eaployed  was  to  study  tht  coabined  ef- 
fects of  saall  additions  of  rheniin  or  iridi.ua  to 
tungsten  for  aatrix  softeaing  aadifine  inert 
oxide  dispersions  of  Th02  or  Zr02i   Also,  the 
effect  of  alkali-silicate  doping  additions  to  the 
aatrix  were  studied  as  to  their  aliflity  to  con- 
trol grain  sise  and  recrystallisailon  behavior. 
Optiaua  property  coabinations  wert  found  for  W- 
5Re-Th02  type  nlloys  prepared  asi(g  a  coaaer- 
eially  doped  tungsten  powder.   Th*  culaination 
of  this  research  was  the  developa(i»t  of  a  W-5Re- 
4Th02  alloy  which  showed  an  ultiante  strength  of 
193  ksi,  a  yield  strength  of  182  I  fei,  and  a  6 


METALLURGY  -  Division  17 

per  cent  elongation  in  tension  at  rooa  teapera- 
ture.   This  alloy  also  showed  a  l-honr  reerystal- 
lisation teaperatnre  of  2000  C  and  an  ultiante 
tensile  strength  of  36.6  ksi  at  1650  C  (3000  F)  . 
(Author) 


AD-600  784 


Div.   17 

OTS  price  $5.00 


I 


Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand^ 

Wright-Patterson  AFB.  Ohio. 

CORROSION  AND  PROTECTION  OF  METAL  STRUCTURAL 

MATERIALS, 

ed.  by  N.  D.  Toaashov.  20  Mar  64,  362p. 

FTD  TT63  672.  Unclassified  report 

Trans,  of  nono.  Korroziya  i  Zashchita  Konstrukt- 
sionnykh  Metall icheskikh  Materialov:   Sboraik 
Statei,  Moscow.  1961,  pp.  5-260. 

Descriptors:   (•Metals.  Corrosion),  (•Corrosion 
inhibition.  Alloys),  Acids.  Titaniua.  Nickel 
alloys,  Titaniua  alloys,  Tantalua  alloys. 
Stainless  steel.  Fatigue  (Mechanics),  Coatings, 
Steel,  USSR. 
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AD-600  790 


Div.   17 

OTS  price  $3.60 


United  States  Steel  Corp.,  Monroeville,  Pa. 
THE  EFFECT  OF  COBALT  ON  THE  STRENGTH  AND  TOUGH- 
NESS OF  Ni-Cr-Mo  HIGH-YIELD-STRENGTH  STEELS. 
Technical  rept., 

by  A.  J.  Birkle  and  L.  F.  Porter.  1  Apr  64,  33p. 
Contract  N0bs88540,  Proj .  SS050  000,  Task  1567 

Unclassified  report 
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Division  17  -  METALLURGY 

fteelt  approached  that  obtained  ia  1/2-ineh- 
thick  platei  fro*  production  heati  of  12Ni-5Cr- 
3io  aaraging  steel.   Except  for  the  ateeli  con- 
taining 8  percent  cobalt,  increasing  cobalt  con- 
tent generally  lowered  toughness  without  warkedly 
increasing  strength.   Raising  the  carbon  content 
of  the  base  steel  froB  0.19  to  0.26  percent  re- 

Vsulted  in  an  increase  in  yield  strength  froB  170 
to  189  ksi  when  the  steel  was  tempered  at  400  F. 

.(Author) 


AD-600  791 


DiT.   17 

OTS  price  $2.60 


United  States  Steel  Corp.,  MonroeTille,  Pa. 
A  PRIlLIMINARY  EVALUATION  OF  BAPIl)  HEAT 
TREATMENT. 
Technical  rept.  , 
by  R.  P.  Haak.  1  Apr  6^,  28p. 

Contract- NObs885-;0,  Proj.  SS050  000,  Task-  1567 

Unclassified  report 

Descriptors:   (•Steel,  Heat  treatBent).  ("Hj^t 
treatwent,  Steel).  Strength,  Toughness,  Nickel, 
Chrowiua,  Molybdenuii,  Vanadiun,  Melding,  Feas- 
ibility studies,  Mechanical  properties. 

As  part  of  the  Hy-180/210  feasibility  study, 
various  special  processing  technlqaes  are  being 
evaluated  to  establish  their  potential  for  im- 
proving the  toughness  of  high-yield-strength 
steels.   One  processing  technique  that  appears 
prowising  in  this  respect  is  rapid  heat  treat- 
ment.  Therefore,  the  Applied  Research  Laboratory 
initiated  a  preliminary  evaluation  of  the  process 
by  deternining  the  Mechanical  properties  of  a 
5  1/A  Ni-Cr-Mo-V  steel  that  was  heat  treated'by 
various  combinations  of  rapid  austeni tizing. 
rapid  -  temper ing,  conventional  aus teniti zing,  and 
conventional  tempering.   The  results  showed  that 
the  yield  strength  of  the  rapidly  austenitized 
specimens  was  10  to  20  ksi  higher  than  that  of 
the  conventionally  austenitized  specimens  with 
no  loss  of  notch  toughness  or  ductility.   Rapid 
tempering  (<4.  F  per  second)  after  rapid  austentiz- 
ing  produced  a  slightly  better  combination  of 
strength  and  toughness  at  low  tempering  tempera- 
tures than  conventional  tempering,  but  conven- 
tional tempering  produced  a  slightly  better  com- 
bination of  strength  and  toughness  at  high  temp- 
ering temperatures  for  rapidly  austenitized 
specimens.   These  preliminary  results  indicate 
that  rapid  heat  treatment  offers  considerable 
promise  for  incr.easing  the  yield  strength  of 
alloy  steels  by  as  much  as  30  ksi  with  no  loss 
in  ductility  or  toughness.   (Author) 


AD-600  792 


DiT.   17.  26.  31 
OTS  price  |i;.60 


United  States  Steel  Corp.,  Monroeville,  Pa. 
FEASIBILITY  OF  DEVELOPING  AN  HY-180/210  WELDMENT. 
Quarterly  progress  rept.  no.  3. 
by  L.  F.  Porter.  A.  M.  Rathbone,  S.  T.  Rolfe 
and  K.  E.  Dorschu.  1  Apr  6.^,  i6p. 
Contract  N0bs88540,  ProJ.  SS050  000.  Task  1567 

Unclassified  report 

Descriptors:   ("Steel,  Mechanical  properties). 
(•Submarine  hulls.  Steel),  (•Welding,  Feas- 
ibility studies).  Maraging  steels,  Heat  treat- 
ment. Metal  plates.  Submarine  hulls.  Marten- 
site,  Forging,  Fracture  (Mechanics). 

Studies  of  the  effects  of  composition  and  melting 
and  processing  practices  on  the  properties  of 
maraging  steels  have  been  continued  and  a  final 
series  of  experiments  to>establish  the  potential! 
of  maraging  steels  as  HY-180/210  base  metals  is 
>ow  in  progress.   Carbon-martensite  age-hardened 
steels  continue  to  look  promising  and  a  statis- 
tical eTalnatioB  of  their  potential  has  been 
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AD-600  793 


Div.   17.  31 
OTS  price  $il.60 


United  States  Steel  Corp..  Monroeville.  Pa. 
BASE-METAL  EVALUATION  OF  A  PRODUCTION  ELECTRIC- 
FURNACE  HEAT  OF  5Ni-Cr-Mo-V  STEEL. 
Technical  rept. , 
by  S.  J.  Manganello  and  L.  F.  Porter.  1  Apr  6^, 

Op. 

Contract  N0bs88540.  ProJ.  S.R007  01  01,  Task  853 

Unclassified  report 

Descriptors:   (•Steel.  Heat  treatment).  (•Sub- 
marine hulls,  Steel),  (•Metal  plates.  Mechan- 
ical properties).  Rolling  (Metallurgy).  Quench- 
ing (Cooling),  Austenite,  Prgduction.  Tests. 
Toughness.  Strength.  Nickel,  Chromium,  Molyb- 
denum, Vanadium. 

An  80-ton  electric-furnace  heat  of  the  5Ni-Cr- 
Mo-V  steel  was  melted,  rolled  to  1/2-.  1-.  2-, 
and  4-inch-thick  plates,  and  the  plates  were 
quenched  and  tempered.   An  initial  evaluation  of 
the  production  and  properties  of  the  plates  indi- 
cated that  the  5Ni-Cr-Mo-V  steel  was  satisfactory 
in  all  respects.   Therefore,  the  production 
plates  were  more  completely  evaluated  to  deter- 
mine the  effect  of  various  austenitising  and  temp- 
ering treatments  on  their  mechanical  properties 
and  to  determine  the  uniformity  of  their  mechae- 
ical  properties.   The  heat-treating  studies 
showed  that  the  tempering  characteristics  of  the 
production  plates  were  similar  to  those  of  the 
Laboratory  5Ni-Cr-Mo-V  steel,  that  blower-cooliag 
1/2-inch-thick  plates  to  simulate  the  cooling  at 
the  midthickness  of  a  4-inch-thick  water-quenched 
plate  was  a  conservative  simulation  as  previously 
reported,  that  the  5Ni-Cr-Mo-V  steel  has  adequate 
hardenability  for  ^-inch-thick  plates,  and  that 
the  tensile  and  impact  properties  of  heavy-gage 
5Ni-Cr-Mo-V  steel  plates  are  slightly  improved  by 
a  double-  versus  a  single-austenitizing  treat- 
ment.  The  studies  of  the  uniformity  of  the  pro- 
duction plates  showed  that  the  longitudinal  and 
transverse  tensile  and  impact  properties  of  the 
1/2-  through  4-inch-thick  production  plates  of  the 
5Ni-Cr-Mo-V  steel  were  generally  uniform.  (Author) 


AD-600  79i 


DiT.   17.  26.  31 
OTS  price  $2.60 


United  States  Steel  Corp..  MonroeTille.  Pa. 
HIGH-STRENGTH  STEEL  WELOMENTS  FOB  SUBMARINE 
HULLS. 

Interim  status  rept.<, 
by  J.  H.  Gross.  1  A|ir  64,  30p. 

Contract  N0bs88540.  ProJ.  SR007  01  01,  Task  853 

Unclassified  repert 

Descriptors:   (•Steel,  Mechanical  properties). 
(•Welding.  Steel),  (•Submarine  hulls.  Steel), 
Feasibility  studies.  Economics. 
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A 0-600  795 


DiT.   17 

OTS  price  $3.60 


United  States  Steel  Corp.,  Monro»Tille,  Pa. 
0I0P-WEI6HT  TESTS  OF  EXPERIMENTAL  Hy-130/150 
STEELS.  I 

Teehalcal  rept., 
fcy  S.  T.  Rolfe.  1  Apr  64,  37p. 
Ceatraet  N0bs88540,  ProJ.  SR007  pi  01,  Task  853 

Daclassi^ied  report 

Doaerlptorsi   (•Steel,  Dtop  tektlag),  (•Fraoturt 
(Mechanics),  Steel).  Meehanicall  properties. 
Test  methods,  Nickel,  ChromiumL  Molybdenua,  I 
Vanadium,  Welding,  Metal  platefci.  Toughness. 

Dae  of  the  most  Important  requirknents  of  HT- 
130/150  steels  and  weldments  is  high  fracture 
toughness.   For  laboratory  screening  of  experi- 
mental steels,  fracture  toughnesk  can  be  most 
conTeniently  determined  from  Chappy  V-notch  im- 
pact tests.   HowcTer,  fracture-toughness  Talues 
obtained  from  drop-weight  and  explosion-bulge 
tests  are  also  important,  and  cofcelations  be- 
tween these  tests  and  the  Charpyi V-notch  test 
haTe  not  been  established  for  steels  haTing  yield 
strengths  in  the  range  130  to  150  ksi.   Therefore, 
the  Applied  Research  Laboratory  Conducted  Charpy 
'V-notch  and  drop-weight  tests  of; 1/2-  and  1-inch- 
thick  plates  of  four  experimental  HY-130/150 
steels  (3  3/4Ni-Cr-Mo-V,  5  l/^NifCr-Mo-V,  5Ni-Cr- 
Mo-V.  and  7  1/2Ni-Cr-Mo  steels)  #iid  HY-80  steel 
(heat-treated  to  a  yield  strength  of  150  ksi)  to 
determine  tjie  relation  between  Charpy  V-notch  and 
drop-weight  test  criteria  and  toi determine  the 
best  method  for  obtaining  fracture-toughness 
Talues  to  screen  experimental  HY+bo/150  steels. 
The  results  indicated  that  for  HI0I30/150  type 
steels,  the  drop-weight  test  nil-filuctility  temp- 
erature (NDT)  can  be  estimated  tjbm   Charpy  V- 
aotch  test  data  by  determining  tl0  temperatitre 
corresponding  to  an  energy  absorptioa  of  about  40 
ft-lb.  a  shear  fracture  of  aboutl^O  percent,  or  a 
lateral  expansion  of  about  20  mi^^.   (Author) 


AO-600  803 


DiT.   17 

OTS  price  $1.25 


Defease  Metals  Information  Centeit,  Columbus.  Okie. 
DEFENSE  METALS  INFORMATION  CENTER iSELECTED 
ACCESSIONS,  NAY  I964.  | 

eomp.  by  Mary  F.  Banks.  May  64,  4''P. 
Contract  AF33  615  1121,  ProJ.  8971 

Uaclassiii  ed  report 

Descriptors:   (•Bibliographies  ,1  Metals), 
(•Alloys,  Bibliographies),  ("Refractory  metals. 
Bibliographies),  Refractory  materials.  Steel, 
Stainless  steel.  Mechanical  praperties.  Com- 
posite materials.  Tensile  properties,  Abstracts. 


AD-600  814 


DiT.   17 

OTS  price  $.50 


Foreign  Tech.  OIt..  Air  Force  Sysjtlema  Commaad, 

Wright-Patterson  XFB,  Ohio. 

A  PHENOMENON  IN  ALLOYS  OPPOSITE  Tt 

by  G.  1.  Pogodin-AlekseeT.   29  Ap  r4 

FTD  TT64  124,  TT  64  11669 

Unclasii filled  report 


AGING, 
64,  8p. 


Onedited  rough  draft  trans,  of  Fi)idika  letalloT  1 
MetalloTedenie  (USSR).  15:5.  pp.  t793-795.  1963. 

Descriptors:   (•Bra**.  Agiag  (MWteriali)) . 
(•Aging  (Materials).  Alloys),  HliTdening, 
Solid  solutions,  Grain  structurles  (Metallurgy), 
Microstructure,  Heat  treatment, j Cooling,  Phase 
studies,  USSR.  ! 

I  i  ; 

Two  types  of  aging  were  distingui^ked:   aging 
■hieh  is  the  decomposition  of  a  sktpersaturated 
aolution  and  aging  which  is  the  djlissolution  of 
the  excess  phases.   (Author) 


METALLURGY  -  Division  17 


AD-600  846 


Div.   17 

OTS  price  $.50 


Army  Materials  Research  Agency.  Watertown.  Mass. 

THE  INFLUENCE  OF  SECTION  SIZE  ON  THE  MECHANICAL 

PROPERTIES  AND  FRACTURE  TOUGHNESS  OF  7075-T6 

ALUMINUM.  6Aa-6V-2Sn  TITANIUM.  AND  AISI  4340 

STEEL, 

by  Thomas  S.  DeSisto,  Frank  L.  Carr  and  Frank  I. 

Larson.  Feb  64,  18p. 

PrjoJ.  1A010501B010 

AMRA  TR64  05  Unclassified  report 

Report  on  Basic  Reseerch  in  Physical  Sciences. 


Descriptors:   (•Aluminum  alloys,  Mechanical 
roperties).  (•Steel.  Mechanical  properties). 
•Titanium  alloys.  Mechanical  properties), 
Fracture  (Mechanics).  Toughness,  Tensile 
properties.  Heat  treatment.  Chemical  analysis. 
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AD-600  848 


Div.   17 

OTS  price  $1.50 


Wales  Univ.,  Cardiff. 

INTERNAL  FRACTION  OF  MARTENSITE. 

Annual  technical  rept.  no.  1. 

by  R.  Rawlings  and  J.  McGrath.   29  Feb  64,  55p. 

Contract  DA91  591E0C2834 

Unclassified  report 

Descriptors:   (•Martensite,  Internal  friction), 
(•Internal  friction.  Martensite),  Steel. 
Metallography.  Damping.  Stresses,  Carbon. 
Metallurgy,  Tests,  Phase  studies. 

A  survey  of  the  literature  dealing  with  the 
internal  friction  of  martensite  was  made.   The 
internal  friction  peak  at  250  -  270  C,  generally 
accepted  as  being  due  to  stress-induced  movement 
of  dislocations  associated  with  carbon  atoms  or 
carbide  particles.  Increases  in  height  with 
carbon  content.   The  rate  of  increase  with  carbon 
content  decreases  when  the  %C   is  more  than  about 
0.6.   Possible  reasons  for  this  are  discussed  - 
these  include  the  increased  proportion  of 
austenite,  the  faster  rate  of  tempering  during 
the  test  and  the  possibility  of  saturation  of 
the  dislocations  with  the  higher  earboa  contents. 
An  inverted  torsion  pendulum  using  wire  speci- 
ments  2.5in.  long  and  0.031  or  0.039in.  die., 
which  may  be  either  cooled  below  room  tempera- 
ture or  heated  either  in  vecuo  or  in  a  con- 
trolled atmosphere  is  described.   Provision  is 
made  for  the  application  of  a  d.c.  magnetic  field 
of  about  250  oe.  to  the  specimen  in  order  to 
•void  magneto-elastic  effects.   These  have  beea 
shown  to  be  significant  as  shown  by  the  de- 
creased damping  obtained  by  the  use  of  a  magnetic' 
field.   All  testing  was  therefore  carried  out 
with  a  field  which  probably  saturates  the 
specimen  magnetically.   (Author) 

AD-600  872       Div.   17 

OTS  price  $1.00 

Ling-Temco-Vought,  Inc.,  Dallas,  Tex. 
DEVELOPMENT  OF  NICKEL  BASE  ALLOT  SHEET  FOR  HIGH 
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Division  18  -  MILITARY  SCIENCES  AND  OPERATIONS 


TtMPtHATlKE  APPLICATION.   MECHANICAL  P80PEBTIES 

OF  INCO  713c  SHEET. 

Bept.  for  1  Jun  63-28  Feb  64. 

by  D  V      Duff  and  P.  D.  Watson.  Apr  64.  34p. 

cLtract  AF33  ^57  11160.  ProJ .  7351.  T.ik  735105 

ASD  TDH'52  869  Uncltsfified  report 

Descriptors:   (•Nickel  alloys.  Sheets). 
(•Sheets.  Nickel  alloys).  Mechanical  properties. 
Heat-resistant  metals  and  alloys.  High  tempera- 
ture research.  Stresses.  Rolling  (Metallurgy). 
Heat  treatment.  Ductility.  Chemical  analysis. 
Metal lography . 
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18.    MILITARY  SCIENCES  AND 
OPERATIONS 


AD-6C0  C65 


Div.   18 

OTS  price  $2.00 


«iautn.-v  and  Jones,  Mishington,  D.  C. 
STUDY  AND  DEVELOPMENT  OF  SPECIFICATIONS  FOR 
PROTOTYPE  TRANSMITTERS  AND  RECEIVERS  FOR  FALL- 
OUT SHEITER  COMMUNICATIONS  SYSTEMS. 
Final  rept. 

May  64.  71  p.  Rept.  no.  TGGM642 
Contract  OCD  PS64  8 

Unclassified  report 

Descriptors:   (•Shelters,  Communicatioa  sys- 
tems), (•Communication  systems.  Shelters), 
Civil  defense  systems.  Transmitter-receivers. 
Radio  equipment.  Costs,  Specifications. 

A  study  approach  to  the  problem  of  developing 
specifications  for  equipment  for  a  radio  backup 
to  a  landline  fallout  shelter  commu-aic  at  ions 
system  is  described.   Consideration  is  given 
those  aspects  of  shelter  program  which  contribute 
requirements  for  electrical  performance  of  the 
equipments.   Discussioas  are  included  concerning 
frequency  availability  and  usage,  cost  analysis, 
state  of  the  art.  and  recommendations.   The  re- 
port includes  full  specifications  for  three 
types  of  radio  equipment.   A  radio  backup  to  a 
landline  communications  system  was  found  to  be 
technically  feasible.   A  substantial  savings  ia 
costs  relative  to  that  of  presently  available 
commercial  radio  equipment  can  be  realized. 
(Author) 


AD-600  081 


Div.   18 

OTS  price  $2.50 


RAND  Corp.,  Santa  Monica.  Calif. 

NOTES  ON  THE  SECOND  EDITION  OF  MARSHAL  V.  D. 

SOkOLOVSKII'S  "MILITARY  STRATEGY", 

by  Iton  Goure.   Feb  64.  106p.   RAND  RM3972PR 

c-itr*ct  AF49  638  700 

Uaclassifled  report 


Descriptors:   (•Military  strategy,  USSR). 
(•Military  strategy.  Reviews).  Military 
tactics,  keports.  Warfare.  Arned  forces 
(Foreign).  Defense  systems.  Armed  forces 
operat  inns. 

The  seconrt  edition  of  -Military  Strategy*  by 
Marshal  S.ikolvskii  and  others,  published  in 
October  1V*?3.  contains  about  fifty  pages  of  new 
material  and  numerous  changes  in  the  original 
text.   Some  of  these  changes  are  intended  to  up- 
date the  account  of  Western  military  postures, 
to  take  arrount  of  recent  world  events,  or  to 
incorporate  the  lessons  of  speeches  and  publica- 
tions by  Soviet  leaders.   Others  reflect  de- 
velopments in  technology,  improvements  in  mili- 
tary capability,  or  greater  realism  in  consider- 
ing the  problems  of  war.   Domestic  and  foreign 
criticism  of  the  first  edition  evidently  has  led 
to  a  number  of  revisions.   Finally,  a  few 
changes  may  be  interpreted  as  the  result  of 
doctrinal  developments.   It  is  difficult  to  say 
how  far  any  of  these  revisions  were  made  for  the 
purpose  of  influencing  Western  opinion.  (Author) 


AD-600    239 


Div.      18.    15 
OTS   price   $1.75 


64. 


RAND  Corp.,  Santa  Monica,  Calif. 

AN  EMPIRICAL  TEST  OF  EXPONENTIAL  SMOOTHING, 

by  Max  Astrachan  and  Craig  C.  Sherbrooke.  Mar 

61p.  RM3938PR 

Contract  AF49  638  700 

Oaclatsified  report 


Descriptors:   {•Mathematical  prediction.  Stock 
level  control),  (•Spare  parts.  Mathematical 
prediction).  Inventory  control.  Logistics, 
Air  force  equipment.  Statistical  tests. 

This  Memorandum,  a  comparative  study  of  tech- 
niques for  predicting  the  demand  for  spare  parts, 
attempted  to  discover  the  potential  advantages 
which  exponential  smoothing  has  over  the  moving 
average  procedures  the  Air  Force  is  now  using. 
Various  forms  of  exponential  smoothing  and  aver- 
aging were  applied  to  three  sample  sets  of  data: 
Hi-Valu  and  Category  II  recoverable  B-52  parts, 
components  of  the  Falcon  missile,  and  Category  III 
depot  issues  of  B-52  items.   The  study  led  to  the 
following  findings  and  conclusions:   (1)  For  any 
of  the  three  sets  of  data,  exponential  smoothing 
was  not  a  significantly  better  prediction  tech- 
nique than  the  cumulative  issue  rate  procedures 
now  being  used  in  the  Air  Force.   Nevertheless, 
it  does  have  definite  computational  advantages 
which  may  be  valuable.   (2)  A  measure  of  aggre- 
gate loss,  such  as  the  loss  function  introduced 
in  this  study,  should  be  used  to  select  preferred 
smoothing  techniques.   (3)  The  use  of  program 
element  information  for  the  Falcon  components 
improved  the  accuracy  of  our  predictions;  appli- 
cation of  requisition  data,  which  was  available 
for  the  Category  III  items,  did  not.   (4)  With 
any  of  the  techniques  applied  to  the  Category  III 
items,  prediction  accuracy  did  not  increase  sub-- 
stantially  when  the  base  period  was  made  longer 
than  one  year.   (Author) 


AD-600  450 


Div.   18 

OTS  price  $3.50 


George  WashingtoB  Univ.,  Nashington,  D.  C. 

A  SDRVEY  OF  INFORMATION  REQDIREMENTS  FOR  NAVY 

MAINTENANCE  AND  MATERIAL  MANAGEMENT. 

15  Apr  64.  207p.   GMO  T170 

Contracts  Nonr76l03.  NoBr76l05,  Projs.  NR345  107, 

NR047  001 

Oaclassified  report 


Descriptors!   ("Logistics,  Maaageaent  coatrol 
systeas).  (•Material  eoatrol.  Naval  equlpmeat) 
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Naval  equipment,  Maiatenaace,  Di 
control  systems.  Costs,  Effect!' 
Abuadaace. 


v^a 


■aBagaaaat 
••s. 


The  Navy  is  carreatly  atteapting  tn  develop  an 
iaforaatioB  systea  for  aa  iatenancei  and  aaterial 
aaaageaeat.   A  survey  was  coaductetd  in  order  te 
obtaia  aa  iaitial  estiaate  of  iBfo{i>BatioB  re-   < 
quireaeats  for  the  aaay  aaaageaeatl  actioas  per-' 
foraed  throughout  the  Navy  establiiahaeat ,   This 
paper  describes  the  survey  aad  its 
(Author) 


AD-600  527 


Div.   18.  32 
OTS  price  $.75 


results. 


lAND  Corp.,  Santa  Monica,  Calif. 

SOME  IMPLICATIONS  OF  STRATEGIC  CONCEPTS  FOR 

WESTERN  EUROPE  NUCLEAR  WEAPONS.    I 

by  A.  E.  Westel.  Apr  64.  23p.  P2904 

Oaclassified  report 

Descriptors:   (•Nuclear  weapons.  I  Mi litary 
strategy),  (•Military  strategy,  MiesterB 
Europe).  (•Western  Europe.  Militkary  strategy 
Political  science.  Cold  war,  Nuc)liear  warfare 
Foreign  policy. 
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AD-600  642 


Div.   18.  14.  17 
OTS  price  $.75 


Prevention  of  Deterloratioa  Center, 

Washington,  D.  C. 

PRESERVATION  OF  INACTIVE  EQUIPMENT 

STORAGE  OF  MATERIALS.  . 

comp.  by  Hans  Janecka.  1  Nov  63.  2(i 

PDL49630 

Unclassifit 

Descriptorsi   (•Materials.  Preset 
(•Bibliographies,  Preservation), 
Materials).  (•Preservatioa,  Biblj 
Preservatioa.  Protective  treatae 
iahibition.  Logistiea. 


AD-600  7.59 


Div.   18 

OTS  price  $.50 


NAS-NRC. 

kUD   LONG-TERM 

PDC  S63  045, 

report 

tation), 
(•Storage, 
^graphies). 
\»,    CorrosioB 


Heat  Orange. 


Edison  (Thoaas  A.)  Research  Labs., 

N.  J. 

ENVIRONMENTAL  INSTRUMENT  PACKAGE  F0|  A  CIVIL 

DEFENSE  SHELTER. 

Summary  of  research  rept. 

May  64.  6p. 

Coatract  000  0S62  216.  Task  1232B 

UaclassifiH  report 

Oeseriptorsj   (•Health  physics  iilttrumentation) , 
(•Civil  defense  systems.  Shelter^),  (•Instru- 
aeatatioB.  EaTironaental  tests).  ;|*Environ- 
aeatal  teats,  iBStruaeBtatioa),  Atr  pollution. 
Radiological  contaalBBtioa,  Maaat^a,  Safety. 

An  iastruaent  evaluation  revealed  deficiencies  in 
every  device  of  existing  equipaeati   Recoaaended 
revlaioBS  to  existing  equipaent  re:  ^te  tot   (1) 


NAVIGATION  -  Division  19 

Instruction  aaterial.  (2)  ahelf  life.  (3)  air 
saapling,  and  (4)  new  iastruaents.   These  in- 
clude:  (1)  Effective  teaperature  indicator, 
(2)  filaaent  type  hygroaeter,  (3)  glass  tube  for 
oxygen,  (4)  carbon  dioxide  detector,  and  (5) 
exposure  detectors.   (Author) 


19.   NAVIGATION 


AD-600  041 


Div.   19.  30 
OTS  price  $2.25 


Foreign  Tech.  Div..  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 

GYROSCOPIC  EFFECT.  ITS  PHENOMENA  AND  APPLICA- 
TION (SELECTED  CHAPTERS).  "^ 
by  V.  A.  Pavlov.  29  Jan  64,  81p. 
FTD  TT63  837;  TT  64  11639 

Onclassified  report 

Unedited  rough  draft  translation  of  mono. 
Giroskopicheskii  Effekt,  Ego  Proyavleniya 
i  Ispol 'covanie.  Leningrad,  1961,  pp.  52-75, 
118-147.  (Chaps.  4.  7-8) 

Descriptors:   (•Gyroscopes.  Instrumentation). 
Navigation,  Ships,  Mining  engineering.  Ord- 
nance, USSR.  Gyro  compasses. 

The  use  of  the  gyrocoapatt  for  naval  navigational 
purposes  is  exaained.   The  design  and  operation 
of  the  Foucault  gyrocompass,  along  with  a  prac- 
tical model  of  a  gyrocompass  is  presented. 
Gyroscopic  steering  instruments  and  ship's 
stabilisers  are  discussed.   The  use  of  gyro- 
scopes in  mining  engineering  is  examined,  with 
particular  attention  given  to  a  gyroscopic 
stabiliser  of  a  magnetometer  and  a  mine  sur- 
veyor's gyrocompass.   Finally,  the  use  of  the 
gyroscope  for  military  pnrposes  ia  atudied. 


AD-600  107 


Div.   19,  8 
OTS  price  $3.0C 


Sierra  Research  Corp.,  Buffalo.  N.  Y. 

HIGH-ACCURACY  FREQUENCY  STANDARDS  IN  AERIAL 

NAVIGATION. 

Final  rept.. 

by  Roger  B.  Russell.  Jr.  aad  John  P.  Ckisholm. 

July  63,  153p.   Sierra  TR0373 

Contract  FA  WA4222,  ProJ.  116  8  80 

Oaclassified  report 

Descriptors:   (•Radio  navigation.  Airborne), 
(•Loran,  Navigation  aids).  (•Radar  equipment. 
High  frequency).  Standards,  Analog  computers. 
Clocks,  Display  systems.  Low  frequency.  Hyper- 
bolic aavijutian,  Atoiai:  clocks,  Very  low 
frequency. 
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Divtsion  19  -  NAVIGATK)N 

block  diagraat  of  all  iaporttBt  tabirtteH  eoB- 
poneats  are  preieated.   Th«  geacral  labject 
studied- proved  to  expand  la  aeope  greater  tban 
was  iaitially  eonteaplated.   (Aatkor) 


AD -600  UO 


DiT.   19 

GTS  price  $.75 


Institute  of  Science  and  Tecli..  ObIt.  of  llchigaB. 

a"sETTLIN6  time  constrained  OPTIMIZATION  OF  A 

VELOCITY  INERTIAL  NAVIGATION  SYSTEM. 

by  W.  A.  Porter  and  M.  Kuo.  May  6^.  22p.  IST2900 

A64R 

Coatract  DA36  039ie78801 

Unclassified  report 

Report  OB  Project  MCHIGAN. 

Descriptors:   ("Doppler  aavigatioa,  Optiaiia- 
tion),  (•Inertial  navigation.  OptiHisation), 
Navigation.  Doppler  systeas.  Instruaentation. 
Performance.  Traasieats,  Differential  equatioas. 

is  described  for  iaproviag  traasleat 
ia  tlie  velocity  iaertial  syate*  ahile 
the  standard  deviatioa  of  the  systea 
exaaple,  the  standard  deviation  of  the 
city  Measureaeat  error).   To  aeeeap- 
a  prescribed  settliag  tiae  coastraint 
ed  for  the  systea  response,  aad  the 
equation  is  then  iaposed  on  the  aini- 
ocess.   The  result  sheas  that  coasid- 
liag  tiae  iaproveaeat  can  be  derived 
rificiag  systea  accuracy.   (Author) 


Div.   19.  15 
OTS  price  $.50 

Aray  Electronics  Research  and  Developaent  Agency, 

Fort  Monaouth,  N.  J. 

IMPROVEMENT, OF  SENSOR  RESPONSE  BY  AN  ANALOG 

TECHNIQOE. 

by  Heini  H.jGrote.  Mar  6*.  17p. 

Task  DA1A011001B021  02 

AELRDL  TR24A5  Onclassified  report 

Descriptors:   (•Navigation,  Analog  systeas). 
Differential  eqaatioas.  Theraocouples, 
Tberaoaeters.  Instruaentation. 

After  de/iaiag  a  sensor,  it  is  shoaa  that  sensors 
caa  frequently  be  described  by  linear  dlffer- 
eatial  equatioas.   This  allows  a  staple  restora- 
tioB  of  the  inpat  froa  the  aeasared  output.   As 
aa  exaaple,  a  theraocouple-therao.aeter  is  in- 
vestigated.  Resalts  aed  liaitatioas  of  the 
preseated  restoratioa  techaique  are  treated. 
Uathoxt) 
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AD -600  570 


DIv.   19,  8.  25 
OTS  price  $6.60 


Motorola,  Inc.,  Riverside.  Calif. 
FUNDAMENTAL  SENSOR  STUDY. 

Quarterly  progress  rept.  ao.  1,  Sep-Nov  58, 
by  E.  E.  Dodd,  0.  I.  Fabiaa.  T.  E.  Hartaan  and 
A.  R.  Shapiro.  Jan  59.  62p.  RLQ38^6  1 
Contract  Noarl67000 

Uaclastified  report 

Descriptors:   (•Inertial  navigatioa,  lastruaea- 
tation),  (•Instruaentation,  ClasaificatioB) , 
(•Quantaa  aechaales),  Hechawics.  Electron 
beaas.  Particle  beaaa.  Dielectric  properties. 

The  priae  purpose  of  this  study  was  to  develop 
a  systea  of  classificatioa  for  Inertial  naviga- 
tion sensors  that  will  aid  in  the  prediction  of 
perforaaace.   Duriag  this  quarter  a  geaeric  aodel 
for  this  class  of  lastraaeats  was  defined  and  a 
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aeaas  of  the  equatioa  of 

detail.   In  addition  the 
an  electron  beaa  acceleroa- 
ielectric  theory  are  re- 
lated that  these  resalti 
ping  the  l«wer  orders  of 
tea.  (Author) 


AD-600  571 


Dlv.   19,  8,  25 
OTS  price  $13.00 


Motorola,  Inc.,  Riverside,  Calif. 
FUNDAMENTAL  SENSOR  STUDY. 

Qaarterly  progress  rept.  no.  2,  Dec  58-Feb  59. 
by  E.  E.  Dodd,  0.  N.  Fabiaa,  T.  E.  Hartaan  and 
A.  R.  Shapiro.  Hay  59,  182p.  RLQ38/^6  2 
Contract  Nonrl670O0 

Onclassified  report 

Descriptors!   (•Inertial  navigation,  Instraaea- 
tation),  (•Instruaentation,  Classification), 
(•Qaantna  aeehanics),  Desiga,  Perforaan.ee 
(Engineering),  Particle  beaas,  Electroas, 
Acceleroaeters ,  Mechanics. 

The  priae  purpose  of  this  study  was  to  develop 
a  systea  of  classification  of  inertial  navigation 
sensors  that  will  aid  in  the  prediction  of 
perforaaace.   During  this  quarter,  the  systea 
previously  developed  was  tested  by  aeans  of  a 
quantua  aeehanieal  aad  a  elasaical  aodel.   A 
study  of  the  problea  of  classification  and  per- 
foraance  criteria  for  all  sensors  is  described. 
An  iaproved  classificatioa  systea  for  Inertial 
navigation  sensors  is  presented.   The  new  seheae 
groups  known  theoretical  physical  systeas  by 
aeans  of  analytical  constructs  froa  which  it  is 
possible  to  derive  design  inforaation  and  to 
predict  perforaaace  for  real  sensors.   In  additioa 
the  results  of  our  aodel  studies  provide  quanti- 
tative Halts  on  the  precision  achievable  froa 
inertial  navigation  sensors  eapldying  bound- 
electron  and  discrete  particle  beaa  phenoaena. 
(See  also  AD-600  570)  (Author) 


AD-600  572 


Olv.   19,  1,  t 
OTS  price  $.75 


Aray  Aviation  Test  Board.  Fort  Rucker,  Ala. 

SERVICE  TEST  OF  THE  AN/TRN-9(XC-2)  RADIO  BEACON. 

Revised  rept.  of  test, 

by  Rush  R.  Nicker,  Jr.  17  Apr  6^,  30p. 

Proj.  i,   3  3350  02 

Unelassified  report 

Descriptors:  (•Radio  beacoas.  Tests),  Radio 
aavigatioB,  Radio  equipaent,  Reaote  control, 
Noaitors,  Radio  transaltters,  AnteBnas. 


AD-600  826 


Dlv.   19.  1 
OTS  price  $9.10 


ITT  Gilfillan,  Inc.,  Los  Angeles,  Calif. 
REGAL  TEST  PROGRAM  SUPPORT. 
Final  rept..  Mar  60-JuBe  63. 
22  Apr  6^,  1(^p. 
Coatract  FAAiBRD245 

Oaelassified  report 

Descriptors:   ('Air  traffic  control  systeas, 
Airplaae  laadiags).  (•Positioa  finding.  Flight 
instruaents),  (•Approach  indicators.  Flight 
testing),  (•All-weather  aviation.  Airplane 
landings).  Flight  instruaents,  Landinga, 
Reliability,  Flight  testing,  Anteaaas,  Radio 
iaterferoaeters. 
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(Author) 
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20.   NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


AD-600  05^ 


DiT,   20.  8.  21 
OTS  price  $2.29 


North  Aaerion  Aviation.  Inc..  Downey.  Calif. 
STUDY  TO    REDUCE  AND  COMPILE  USAF  NAP  RADIATION 
EFFECTS  DATA. 

Final  rept..  10  June  63-23  Mar  6^.  ^,„,,  _ 
by  E.  R.  Beever.  Apr  U,  91p.  8ept.  no.  SID6A  3 
Contract  AF29  601  5910.  ProJ .  1831.  Task  183108 
WL  TDR6it  1  Unclassified  report 

Descriptors:   (•Electronic  equipaient.  Radiation 
dasiage).  ('Data  processing  systems.  Punched 
cards),  Envlronaental  tests.  Docunentat i on . 
Data  storage  systems.  Nuclear  propulsion.  Space 
propulsion.  Neutron  flux. 

Irradiation  tests  were  performed  on  2300  elec- 
tronic piece  parts  to  deternine  the  effects  of 
reactor-produced  radiation  on  their  operational 
characteristics.   The  irradiations  were  performed 
in  a  lithium  hydride  modi  fie*- reactor  environment 
to  integrated  motion  fluxes  greater  than  10  to 
the  13th  power  n/sq  cm  (E>0.1  Bev)  and  gamma 
doses  in  excess  of  2  x  10  to  the  7th  power  Rad 
(C).   The  vast  amount  of  data  generated  in  this 
test  was  reduced  to  approximately  six  pertinent 
data  points  and  recorded  on  computer  library 
file  cards  along  with  information  such  as  piece 
part  application,  manufacturer,  manufacturing 
process,  etc.,  concerning  each  electronic  piece 
part.   (Author) 


AD-600  057 


Div.   20 

QTS  price  9.50 


Ballistic  Research  Labs,,  Aberdeen  Proving 

Ground,  Md. 

THE  USE  OF  THE  HELIUM  3  SPECTROMETER  IN  NEUTRON 

ATTENUATION  MEASUREMENTS. 

Memo,  rept . , 

by  A.  Manning,  T.  Jeter,  H.  Schuckler  and 

N.  Slack.  Feb  6^,  9p. 

ProJ.  1A022601A086 

BRL  HR15^5  Unclassified  report 

Descriptors:   (•Radiation  measurement  systems. 
Semiconductor  devices),  (•Nuclear  radiation 
spectrometers.  Neutron  spectrum),  ("Neutrons, 
Attenuation),  Semiconductors,  Silicon,  Helium, 
Neutron  reactions.  Measurement. 

The  helium  3  sandwich-type  spectrometer  has 
proved  to  be  an  extremely  good  detector  for 
making  neutron  spectra  and  attenuation  measure- 
ments.  A  method  of  procedure  is  outlined  to 
demonstrate  how  neutron  relaxation  lengths  can 
be  measured  easily  and  how  this  technique  can 
be  applied  to  other  neutron  measurement 
problems.   (Author) 


AD-600  090 


Div.   20 

OTS  price  $2.75 


Edison  (Thomas  A.)  Industries,  West  Orange,  N.  J. 

DEVELOPMENT  OF  A  LON  COST  GAMMA  RADIATION  SURVEY 

METER. 

Final  rept. . 

by  L.  G.  Figular.   1  Mar  64.  127p.   EDISON  IND 

Coatract  OCD  PS64  13,  ProJ.  2134B 

Unclassified  report 

Descriptors:   (•Radiation  measurement  systems. 
Gamma  counters).  (•Gamma  counters.  Semicon- 
ductor devices).  Health  phyiics  initrumenta- 


tion,  Design,  EaTiroameatal  teata,  Photoelec- 
tric effect.  Circuiti,  ladaitrlal  productioa. 
Costa,  Spacificatioaa. 

The  report  covera  the  investigation  and  de- 
velopment of  a  new  low-cost  gamma  radiatioa 
survey  meter  with  a  range  of  1  to  100  Roeatgeaa 
per  hour.   A  survey  of  existing  gamma  radiation 
detection  transducers  is  presented  with  special 
emphasis  on  comparing  newer  semicoadactor  types 
with  the  Edison  radiation  detection  type. 
Theory  of  operation  and  characteristics  of  the 
Ediaon  radiation  detector  are  given  aa  well  aa 
results  of  preliminary  gamma  irradiation  tests. 
Prototype  design  and  testing  is  described  and 
test  results  for  the  final  prototype  are  given. 
A  preliminary  specification  covering  the  new 
survey  meter  is  presented  to  cover  the  design 
and  testing  requirements  of  a  production  in- 
strument.  Finally,  recommendations  are  made 
which  may  result  in  improvement  of  the  detection 
tube  and  reduce  the  cost  of  the  meter  still 
further.   (Author) 


AD-600  135 


Div.   20.  16 
OTS  price  $.50 


Foreign  Tech.  Div.,  Air  Force  Systems  Commaad. 

Mright-Patterson  AFB,  Ohio. 

MEASUREMENT  OF  NEUTRON  TISSUE  DOSE  BEHIND 

REACTOR  SHIELDING, 

by  B.  Keirim-Markus,  V.  T.  Korneev,  V.  V. 

Markelov  and  L.  N.  Uspenskii.  31  Mar  64.  17p. 

FTD  TT63  1047;  TT  64  11649 

Unclassified  report 

Unedited  rough  draft  trans,  of  mono  Symposium  po 
Biologicheskomy  Vosdeistviyu  Neitronnykh 
Obluchenii.  7-11  Oct  63.   Paper  no.  SM-44/56. 
16p. 

Descriptors:   (•Health  physics  instrumentation. 
Dosimeters),  (•Dosimeters,  Neutron  spectrum). 
(•Neutrons,  iridiological  dosage).  Thermal 
neutrons.  Fast  iMmtrons,  Neutron  flux.  Neutron 
counters.  Scintillation  counters.  Shielding, 
Tissues  (Biology),  USSR. 

The  basic  features  of  the  RUS-series  dosimeters 
are  described  and  a  method  is  given  for  their  use 
in  the  analysis  of  the  composition  of  neutron 
radiation  with  regard  to  the  dose  contribution 
of  thermal,  intermediate,  and  fast  neutrons. 
(Author) 


AD-600  143 


DiT.   20 

OTS  price  $1.25 


Saa  Franciaco, 


Naval  Radiological  Defense  Lab. 

Calif. 

AN  AUTOMATED  FAST  COINCIDENCE  NUCLEAR  RADIATION 

SPECTROMETER. 

by  J.  P.  Hurley.  6  Mar  64,  44p. 

ProJ.  SR011  01  01,  Task  0401 

NRDL  TR729  Unclaasified  report 

Descriptors:   (•Nuclear  radiation  spectrom- 
eters. Design).  (•Coincidence  counting. 
Radiation  meas'Urement  systems).  Automatic, 
Construction,  Performance  (Engineering). 

A  fast  coincidence  nuclear  radiation  spectrometer 
is  described.  The  general  features  of  the  design 
and  performance  are  discussed  together  with  a  de- 
tailed description  of  the  automation  system. 

(Author) 


AD-600  145 


Div.   20.  19 
OTS  price  $2.25 


General  Precision  Lab..  Inc.,  Pleasantvi He, 
N.  y. 

NUCLEAR  GYROSCOPE  STUDY. 
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Fiaal  rept 
by  J.  H.  Simp 
Contract  AF33 
ASD  TDR63  786 

Descriptors 
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Oscillators 
(Electronic 
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Apr  60-Mar  61.        I 
aon.  Apr  64,  91  p.  GPLj]  A22  2 
616  5715,  ProJ.  4431  ,i  Task  50758 
Unclaaaifie^  report 
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Div.   20 

OTS  price  $.90 


Naval  Radiological  Defense  Lab.,  Sji^n  Francisco, 

Calif. 

DECAY   CHARACTERISTICS   OF    SR93, 

by  V.  Akamian.  9  Mar  ()U,    I6p. 

NRDL  TR733  Unclassif te{4  report 


Descriptors!   ('Strontium,  Radio 
(•Radioactive  decay.  Strontium), 


Half  life),  (eFiaaion  product  ac|<ivity, 
troatiam) , 


S 
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eoanters.  Fission  products.  Nuclear,  eaergy, 
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Div.   20,  8 
OTS  price  $1.50 


Haghes  Research  Labs.,  Maliba,  Calif 


RESEARCH  INVESTIGATION  OF  p-i-a- 

TION  DETECTORS. 

Sammary  engineering  rept.,  11  Feb 

May  64.  54p. 

Coatract   N0bsr89l69 

Uaclassifit 


EL^ECTRON   JDNC- 
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report 


Descriptors:   (•Diodes  (Semicondi^ctor),  Radia- 
tioa measurement  systems),  ("RadiiatioB  meas- 
■remeat  aystems,  Diadea  (Semiconductor)), 
Detectors,  Coaat-rate  meters,  Elnctrometers, 
Beta  particles,  Silicoa,  Lithiumj,|  Styrene 
plastics.  Dose  rate.  Thallium,  Pkosphorns, 
Sulfur,  Radioactive  isotopes,  Mil^itary 
roquiremeats. 
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AD-600  270 


Div.   20.  8 
OTS  price  $6.60 


Vestinghouse  Defense  and  Space  Center,  Baltimore. 

Md. 

FEASIBILITY  STUDY  OF  EM  GENERATOR. 

Final  technical  documentary  rept.,  Nov  62-Dec  63. 

by  S.  L.  Ruby.   Dec  63.  65p.  Westing487A2 

Contract  AF33  657  9588,  ProJ.  5237,  Task  523701 

RTD  TDR63  4168         Unclassified  report 

Descriptors:   (•Electromagnetic  waves.  Genera- 
tors). (•Gamma  emission.  Sources),  (•Nuclear 
physics.  Gamma  emission).  Gamma  rays,  Reson- 
ance absorption.  Isomeric  transitions.  Feasi- 
bility studies.  Lasers. 


Ia  hopes  of  achieving  laser-like  action  for 

gamma  radiation,  the  stimulated  emission  of  gamma 

rays,  a  prerequisite  but  easier  task,  was  studied. 

Studies  indicate  that  although  there  is  no 

theoretical  difficulty,  even  the  mere  demonstra- 

tion of  this  effect  in  actual  cases  lies  beyond 

present  capabilities.   In  support  of  this  con- 

clusion, two  experiments  will  be  discussed.   Both 

use  nuclear  absorption,  rather  than  the  theo- 

retically almost  identical  stimulated  emission 

process.   The  first  experiment  which  was  perform- 

ed as  part  of  this  contract  shows  that  the 

'•lifetime''  of  a  nuclear  state  depends  on  the 

entire  system  in  which  the  nucleus  is  placed. 

The  second  experiment,  performed  in  Russia  and 

reported  in  the  U.  S.  in  early  September  1963 

demonstrated  that  the  nuclear  resonance  absorption 

process  can  Just  be  barely  detected  in  a  nucleus 

whose  half-life  is  63  seconds.   As  anticipated. 

the  probability  for  this  process  is  decreased  by 

various  line  broadening  mechanisms  approximately 

six  orders  of  magnitude  below  simple  expecta- 

tions.  The  observed  effect  is  barely  above 

statistical  fluctuations.   In  conclusion:  (I)  In 

the  best  possible  case,  nuclear  lifetime  length- 

ening due  to  abaorption  can  be  barely  observed. 

(2)  Nuclear  lifetime  ahortening-stimulated  emis- 

sion is  more  difficult  to  observe  by  a  factor  of 

at  least  10  to  the  7th  power.   (Author) 

AD-600  297     Div.   20 

OTS  price  $1.00 

Nuclear-Chicago  Corp.,  Des  Plaiaea,  III. 
DEVELOPMENT  ENGINEERING  OF  CD  V-797  CALIBRATOR. 
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Final  rept. 
Apr  6A,  35p. 
CoBtrat;t  OCD  0S62  197 


Oaclassified  report 


Descriptors:   ('Radiation  aeasureaent  systeas. 
Calibration).  GaMsu  counters,  Electrometers, 
Test  eqnipaent,  Circuits,  Construction,  Pro- 
duction, Costs. 


A  research  and  developaent  prograa  was 
to  design  and  produce  the  OCD  Itea  No. 
Calibrator,  which  was  to  be  used  for  t 
tion  calibration  and  range  checking  of 
Itea  No.  CD  V-711  Reaote  Sensor  Radiat 
Each  calibrator  coaprised  a  saall  Cesi 
source  with  an  electroaeter  and  high  v 
circuit.  Two  prototype  aodels  of  the 
were  constructed,  and  each  was  used  to 
ize  three  CO  V-711  reaote  sensors.  Co 
were  aade  with  R-aeter  calibrations,  a 
were  derived  for  over-all  accuracy  and 
Neasureaents  were  also  aade  to  assure 
to  AEC  and  ICC  specific  device  require 
report  contains  laboratory  test  data, 
and  scheaatic  (Arawings,  production  cos 
and  parts  lists.   (Author) 
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Diy.   20,  17 
OTS  price  |2.60 


Naval  Research  Lab.,  Washington,  D.  C. 

IRRADIATION  EFFECTS  ON  STRUCTURAL  MATERIALS. 

Quarterly  progress  rept.,  1  Nov  62-3-1  Jan  63, 

by  L.  E.  Steele,  J.  R.  Hawthorne  and  H.  E. 

Matson.   15  Feb  63,  21p, 

Contract  AT4.9  5  2110 

NRL  liR1393  Unclassified  report 

Descriptors:   (•Radiation  daaage.  Neutrons), 
(•Steel,  Radiation  daaage),  (•Reactor  mate- 
rials). Neutrons,  Stresses,  Heat  treataent. 
Metal  plates.  Ductility,  Structural  parts. 
Pressure  vesjels.  Nuclear  reactors. 


Progress  i 

s  reported  on  the  NRL 

Metallurgy 

Division  p 

rograa  for  the  study  o 

f  the  effects 

of  neutron 

irradiation 

upon  the 

properties  of 

structural 

aaterials. 

The  report  describes  new 

data  on  th 

e  effects  of 

several  e 

xperiaental  var 

iables  on 

the  observed 

recovery 

of  properties 

of  irradia 

ted  steels. 

the  notch 

ductility  of 

the  SL-1  reactor  pressure  vessel 

,  results  of 

neutron  environaental 

survey  of 

the  SM-1A  re- 

actor  and 

new  equipaent  and  procedures  for 

ia-reactor 

experiaentation  and  1 

or  postirra- 

diation  evaluation  of 

irradiated 

aaterials. 

(Author) 

A0-600  358 

Dlr. 

20 

OTS  pr 

leo  $2.25 

Naval  Civil  Engineering  Lab.,  Port  Hueneae.  Calif. 

INTERIM  CALIBRATION  AND  PROCEDURES  FOR  GM 

DETECTOR, 

by  Leonard  B.  Gardner  and  Bernard  Burdlek. 

27  Mar  6^,  81p. 

Proj.  Y  F008  08  05  201,  0ASA11  026 

NCEL  TN559  Oaclassified  report 

Descriptors:   (•Radiatioa  aeasureaent  systems, 
Calibration).  (•Neutron  detectors,  Calibratioa) , 
Neutron  spectrua.  Neutron  scattering,  Neutron 
counters.  Foils,  Decoaposition. 

The  Interia  calibration^  of  a  GM  aaclear  detector 
is  described.   Inter  laboratory  coaparison  of 
calibration  data  was  utilixed.   The  geoaotry, 
backscatter,  self  scatter  aad  self  absorption, 
air  aad  wiadow  absorption,  window  scatter,  and 
shield  aad  holder  scatter  corrections  were  deter- 
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Oiv.   20 

OTS  price  1.50 


RAND  Corp.,  Santa  Monica.  Calif. 
COMMENTS  ON  'THE  SECUUR  INCREASE  OF  THE  WORLD- 
WIDE FINE  PARTICLE  POLLUTION', 
by  G.  F.  Schilling.  May  6^,  8p.  P2910 

Unclassified  report 

Descriptors:   ("Radiological  contaaination,  Air 
pollution),  (•Air  pollution.  Radiological  coa- 
taaination),  Health  physics.  Standards,  Meas- 
ureaent.  Electrical  conductance.  Nuclear  ox- 
plosions.  Tests,  Radioactive  fallout.  Particles. 

Current  aethods  eaployed  to  aeasure  radiological 
contaaination  of  the  air  are  sarveyed  aad 
evaluated. 
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Naval  Research  Lab.,  Washington,  D.  C. 

NRL  QUARTERLY  ON  NUCLEAR  SCIENCE  AND  TECHNOLOGY. 

Progress  rept.  for  the  period  July-Sep  63. 

1  Oct  63.  71p. 

NP  13896  Unclassified  report 

Descriptors:   (•Scientific  research,  Nuclear 
physics).  (•Nuclear  physics,  Scientific 
research),  (•Periodicals,  Naclear  physics). 
Model  theory.  Mesons,  Pions,  Eqaatioas. 
Moaentua,  Parity.  Functions,  Electron  beaas, 
Coaputers,  X-ray  filters,  Plasaa  physics. 
Solenoids.  Storage  tubes. 
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OTS   price  91.75 


Naval    Radiological  Defease  Lab.,    Saa  Francisco, 

Calif. 

PENETRATION   OF   PLANE   NORMAL   GAMMA   RAYS   THROUGH 

SLABS    OF   ALUMINUM   AND    STEEL.       III.    PROCESSED 

NUMERICAL   DATA. 

by   J.    T.    Serdnke  and  C.    V.    Saith.    17  Feb  6^,    69p. 

ProJ.    SF011    05   11.    Task  DASA11    038 

NRDL  TR730  Unclassified    report 

Descriptors:      ("Gaaaa-ray   spectra,    Measure- 
aent),    ( 'Ma theaa tical   prediction,    Gaama-ray 
spectra).    Gamma    rays,    Peaetration,    Aluminaa, 
Steel,    Experimental   data.    Gamma-ray   seatterlag. 
Radiation   measurement    systems.    Photons, 
Graphics,    Tables,   Dose  rate. 
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This  rape 
form  data 
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rt  presents    ia   ta 
from  experimeata 
gamma    radiation 
MoBoeaergetic 

soarces   with   plaa 


baler  and   graphical 
1  measurements   of 
from   slalbs   of  aluaiBaa 
gamiia    rays    from  Cs137 
e-Bormat   iBcideace 
ces.      Detection 
eagles   ased   were  5,    10,    20,    30,    45^   and  60  deg 
with  effective  thickBesses  of  obo,    two,    three, 
fear,    and   five   ■ meaa-free-paths'    qf   slab  mate- 
rial.     Siace    it   was  desirable   to   ijave   spectra 
for    larger  eagles  05  aad  85  deg),    a    method   of 
extrapolatioa  was  devised.      The  extrapolated 
spectra   are  preseated    in   the   text.      Also    included 
ia   this    report   ere  ealculatioas   ofj  dose  and   build- 
up  factors.      There    is   also   shows   (la   graphical 
form)    how, the   over-all   dose   rate    is   affected   by 
the  added   extrapolated   spectra.      (jAuthor) 


AD-600  U7 


Div.   20,  2 
OTS  price  $1.25 


Travelers  Research  Ceater,  lac,  Hertford.  Ceaa. 
THE  INFLUENCE  OF  LOCAL  WINDS  ON  FAUOUT. 
Progress  rept.  ao.  1.  1  JuIy-31  Den  63, 
by  Pieter  J.  Feteris.  Edwia  Kesslev,  III.  aad 
Edward  A.  Newburg.   31  Dec  63.  A5p. 
Travelers7456  122 

Contract  0A36  039AMCQ3283E.  ProJ.  3A99  27  005 

tljielassif ieU  report 

Descriptors:   (•Redioactive  falllout,  Airborae), 
(•Hiad,  Atmospheric  aotioa).,  Parlticles,  Sea 
breese.  Diffusion,  Particle  trajiectories. 


Atomic  cloads,  Air  moss  analysis 
plosioas.  Atmosphere  aodels 


Nuclear  ex- 


Model  local  eirculatioas  are  discuMsed  with  re- 
gard to  their  iaflueace  oa  the  dispositioa  of 
airborae  particles  ia  a  Boa-precipiitatiag.  aea- 
diffasive  atmosphere.   Two-dimoBsijclaal  vertical 
eirculatioas  like  the  sea  breese  ajloag  a  straight 
coast,  or  like  the  eirculatioas  aear  moaataia 
raages,  whoa  steady-state,  priacipjally  affect  the 
time  of  establishmoBt  of  a  patterit  aad  act  its 
shape  or  the  altiaate  patteras  of  the  total  ac- 
camulatioas  at  the  grouad.   Whoa  such  celcula- 
tioas  iateasify  or  decay  duriag  th«  passage  of 
falloat  through  them,  both  the  darjatioB  aad  onset 
time  of  fallout  at  ground  locatioaia  caa  be  af- 
fected, with  associated  local  ehaalges  of  total 
accamalatioB.   Three-diaeasioaal  Ijocal  eircula- 
tioas affect  the  place  of  deposit  mf  airborne 
particles  aad  the  time  of  their  depositioa.   Cir- 
calatloBs  coafined  to  the  horizoat|«l  plaae  caa 
affect  the  place  of  deposit  ead  shppe  of  a  fall- 
oat pattera,  but  vertical  air  curraats  must  occur 
to  chaage  the  time  of  its  establisbmeat.   Three- 
dlmeasioaal  divergeace  accompaaying  vertical  cur- 
reats  ia  the  reel  compressible  atmosphere  sigai- 
flcaatly  iacreases  local  coacentratioas  ia  oaly 
those  cases  where  updrafts  are  aboHt  equal  to 
particle  fall  speeds;  ia  such  cases,  the  role  of 
diffasioa  should  be  siaaltaaeoasly.  coasidered. 
The  iaflueace  of  local  circulatiea{^.  in  aay  ease, 
is  greatest  with  respect  to  the  smallest  (slowesf 
falliag)  particles.   (Aather) 


AD-600  489 


DlT.   20 

OTS  price  #.50 


Foreiga  Teeh.  Div.,  Air  Force  Systjalas  Commaad, 

Wright-Patterson  AFB,  Ohio. 

SURPRISES  OF  ATOMIC  NUCLEI:  INSTANtVlNEOUS 

DECOMPOSITION  OF  HEAVY  ELEMENTS. 

1  Apr  64.  4p. 

FTD  IT64  89;  TT  64  11714 

DaelasslfllMd  report 


Oaedited  rough  draft  traas.  from  Pravda  (Moscow) 
1963,  no.  327,  p.  4. 

Descriptors:   (•Nuclei,  Decomposition), 
(•Americium,  Nuclei),  Nuclear  reactions.  Half 
life.  Isotopes. 
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OTS  price  |1.60 


Naval  Research  Lab.,  Washington,  D.  C. 

DOSIMETERS  OF  IONIZING  RADIATION  BASED  ON  THE 

MEASUREMENT  OF  THERMOLUMINESCENCE  OF  ALUMO- 

PHOSPHATE  GLASSES  (IKS  DOSIMETERS), 

by  I.  A.  Bochvar,  A.  A.  Vasil'eva,  I.  B.  Keirim- 

Markus,  T.  I.  Prosina  and  Z.  M.  Syritskaya. 

24  Mar  64.  Up. 

NRL  Trans972;  TT  64  15841 

Unclassified  report 

Dosimetry  loaixiruyushchikh  Islnchenii, 
Osaovannye  na  Isaerenii  Teraolyuainestsentsil 
Alyuaofosfatnykh  Stekol  (Doziaetry  ''IKS"). 
Trans,  of  lAtoanaya  Energiye  (USSR)  1963.  v.  15, 
no.  1.  p.  48-52. 

Descriptors:   (•Henlth  physics  instruaentetion, 
Dosiaeters),  (•Dosiaeters,  Materials),  (•Glass, 
Luainescence) ,  (•Aluainua  coapounds. 
Phosphates).  Desiga.  Effectiveness,  Radiation 
daaage. 
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Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 

Wright-Patterson  AFB,  Ohio. 

SILICON  DETECTORS  OF  THERMAL  NEUTRONS, 

by  J.  Chweszcsewska  aad  A.  Sxechter.   26  Mar  64i 

8p. 

FTD  TT64  95;  TT  64  11688    Uaelasslfled  report 

Oaedited  rough  draft  trans,  of  Nukleonlka 
(Poland)  1963.  v.  8,  no.  7,  pp.  489-493. 
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ptorsi   (•Radiation  aeasureaeat  systems, 
n  detectors),  (•Thermal  neutroas, 
a  detectors;,  (•Neutron  detectors, 
n).  Crystal  conaters.  Boron,  Lithium, 
USSR. 

i 

barrier  sillcoa  detectors  of  heavy 
part-icles  were  used  for  the  detectioa  of 
neutrons  by  means  of  covering  them  with 
f  boron,  lithiaa,  or  uraniua.   There 
ained  detectors  of  therael  neutrons  with 
e  surface  of  10-500  sq  aa  using  silicon 
pacific  resistaace  of  265  oha-ca.  and 
a-ca.   The  effectiveness  wes  aeasured 
characteriatics  were  deteraiaed. 
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Isotopes,  Inc.,  NestNood,  N.  J. 

PROJECT  STAR  DOST. 

Quarterly  rept.  no.  8, 

by  Jaaes  P.  Friend,  Herbert  M.  Feely  and 

Micah  N.  M.  Leo.  1  May  63,  Up. 

Contract.  DA49  U6XZ079 

OASA  1308  Unclassified  report 

Descriptors:   ("Radioactive  fallout,  Hatheaati- 
cal  Models),  ("Radiological  contaaination. 
Stratosphere),  ("Stratosphere,  Radioactivity), 
Air  pollution.  Nuclear  explosions.  Fission 
products.  Natural  radioactivity.  Radioactive 
isotopes,  Bariua,  Strontiua,  Manganese, 
Antimony,  Beryllium,  Lead,  Poloniua,  Tropo- 
pause.  Troposphere. 
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AO-600  605 


Div.   20 

UTS  price  1.50 


■and, 


Foreign  Tech.  Div.,  Air  Force  Systems  Cos 

Wright-Patterson  AFB,  Ohio. 

REACTION  OF  He3  WITH  DEUTERONS, 

by  A.  P.  Klyucharev,  A.  K.  Val'ter  and  B.  N. 

Esel'son.  ^J^   Apr  6^;,  9p. 

FTD  TT63  991;  TT  6^.  11695     Dnclassified  report 

Unedited  rough  draft' trans,  of  mono.  (Konferen- 
tsiya)  po  Mirn(oau)  Ispol ' sovaniyu  Atomn(oi) 
Energii,  Kiev,  1958.   Trudy,  p.  6^-69. 

Descriptors:   ("Helium,  Deuteroa  bombardment), 
("Isotopes,  Nuclear  cross  sections),  ("Oeuteron 
bombardment.  Helium),  Excitation,  Nuc'lear  cross, 
sections,  Oeuterons,  Resonance  absorption,  USSR. 
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deuteron  energy,  equalling  ^35  -*-  30  kav.   The 
magnitude  of  the  differential  cross  sectioa  la 
the  maximum  is  63. A  ml  1 libarn/steradians  (barn  - 
10  to  the  minus  24th  power  sq  cm,  and  drops 
monotonously  to  a  value  of  11  mi libarn/steradlaat 
at  an  energy  of  1500  kev.   The  error  in  deter- 
mining this  value  is  *  7%.      (Author) 
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Naval  Civil  Engineering  Lab.,  Port  Hueneme, 

Calif. 

A  SEMIEHPIRICAL  FORMULA  FOR  DIFFERENTIAL  DOSE 

ALBEDO  FOR  NEUTRONS  ON  CONCRETE. 

Technical  note, 

by  Y.  T.  Song.   27  Mar  64,  21p. 

Task  Y  F008  08  05  201,  DASA11  026 

NCEL  N589  Unclassified  report 

Descriptors:   ("Neutron  tcattering.  Albedo), 
("Albedo,  Neutron  scattering),  ("Concrete, 
Neutron  scattering).  Shielding,  Radiological 
dosage.  Nuclear  scattering,  Monte  Carlo  method. 
Equations. 
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AD-600  698 
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OTS  price  $.75 


Naval  Radiological  Defease  Lab.,  San  Francisco, 
Calif. 

A  SEMI-EMPIRICAL  STUDY  OF  THE  SHELL  MODEL  PROTON- 
NEUTRON  INTERACTION, 
by  J.  M.  Ferguson.   18  Feb  64.  30p. 
Proj.  SR011  01  01.  Task  0401 
NRDL  TR723  Unclassified  report 

Descriptors:   ("Nuclear  shell  models.  Odd-odd 
nuclei),  ("Proton  reactions.  Nuclear  shell 
models),  ("Neutron  reactions.  Nuclear  shell 
models),  Nucleons,  Harmonic  oscillators. 
Integral  equations.  Nuclear  spins.  Nuclear 
structure. 


The  effective  proton-neutron  interaction  in 

nuclei  ir  approximated  by  an  extreme  short-raage 

force  with  an  ordinary  and  a  spin-dependent 

component.   This  interaction  it  applied  to 

several  odd-odd  nuclei  with  two  nucleons  (or 

holes)  outside  of  closed  shells  throughout  the 

periodic  table.   Simple  Harmonic  Oscillator  wav* 

functions  are  uied  to  evaluate  dependent  to 

ordinary  force  are  determined  empirically.   It 

it  found  that  the  simple  model  reproduces  tha 

interaction  with  about  30  percent  accuracy.   It 

also  indicates  a  stronger  interaction  energy 

should  be  used  when  the  proton  and  neutron  are 

in  the  same  tingle-particle  state  than  when  they 

are  in  different  itatet.   (Author) 
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Lockheed  Mittilet  and  Space  Co.,  Sunnyvale,  Calif. 
NEUTRON  FLUX  MEASUREMENTS:   AN  ANNOTATED 
BIBLIOGRAPHY, 
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NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY  -  Division  20 
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Unclattliied  report 


Deteriptort:   ("Neutron  flux,  iti 
("Bibliographiet,  Neutron  flux] 
meaturement  tyttemt,  Abttractt 

The  referencet  cited  deal  with  a 
neutron  flux  measurement's.  Most 
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Maryland  Univ.,  College  Park. 
THE  CORIOLIS-  ANTI-PAIRING  AND  THE 
IN  DEFORHEU  EVEN-EVEN  NUCLEI. 
Techaical  rept., 
by  Amand  Faessler,  Walter  Greiner 
Sheline.  Apr  64,  27p.  MUP  TR372 
Contracts  AT40  1  2434.  Nonr17970C 
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Deteriptort:   ("Quantum  mechaai^t.  Nuclei). 
("Even-even  nuclei.  Quantum  mecJHanies), 
("Coriolis  effect.  Even-even  nu|altfi).  Nuclear 
spins.  Vibration,  Hamiltonian,  Nuclear  energy 
levels,  Nuclear  moments,  Osmiua,  Uranium. 
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Maryland  Univ.,  College  Park 

THE  DYNAMIC  COLLECTIVE  THEORY  OF  pt)D-A  NUCLEI. 

Technical  rept 

by  Michael  Danos,  Walter  Greiner,  pnd  C.  Byron 

Kohr.   May  64.  ABp.      HUP  TR381 

Contract  Nonr179700 

Uaclattiflted  report 

Prepared  in  cooperation  with  Natibfial  Bureau  of 
Standardt,  Wathington,  D.  C. 
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OTS  price  $9.10 


Ballittie  Retearch  Labt.,  Aberdeen  Proviag 
Ground,  Md. 

NEUTRON  REFLECTION  AND  FLUX  VERSUS  DEPTH  FOR 
ALUMINUM  WITH  AN  APPENDIX.   NEUTRON  DOSE  TRANS- 
MISSION VERSUS  THICKNESS. 
Rept.  no.  5.- 

by  Frank  J.  Allen,  Arnold  T.  Futterar  and 
William  P.  Wright.  Feb  64,  103p. 
ProJ.  1A022601A086 
BRL  1238  Unelattified  report 

Descriptors:   ("Aluminum,-  Neutron  flux), 
("Neutrons,  Aluminum),  ("Neutrons,  Reflec- 
tion), Neutron  scattering.  Shielding,  Traat- 
port  properties,  JElnergy,  Statistical  data. 
Thickness. 


Detailed  calculated  results  of  neutron  reflection 

and  flux  versus  depth  for  aluminum  are  given  In 

the  form  of  machine  printouts.   The  angular  and 

energy  distributions  of  the  reflected  neutrons 

along  with  the  energy-dependent  and  total  flux 

at  various  depths  are  contained  in  tabular  form 

on  the  printouts.   Neutron  number  current,  number 

flux,  and  dose  transmission,  as  functions  of 

thickness,  are  also  given  in  tabular  form  on  the 

printouts.   A  table  of  summary  information  on 

reflection  is  presented.   This  contains  number 

current,  number  flux,  dose,  and  energy  reflectioa 

factors  as  functions  of  incident  energy  and 

angle.   A  few  figures  are  presented  to  illus- 

trate graphically  the  various  tabular  results. 

An  appendix  contains  the  dose  transmission  re- 

sults as  a  function  of  incident  angle  and  slab 

thickness  for  the  various  incident  energies. 

(Author) 

AD-600  761      Div.   20,  8 

OTS  price  1.75 

Williamson  Development  Co.,  Inc.,   Concord,  Mass. 

STUDIES  AND  INSTRUMENTATION  FOR  ACCELERATING 

PARTICLES  IN  A  PUSHA. 

Final  rept., 

by  Joseph  G.  Kelley,  Allen  G.  Rubin,  and  Ivan  A. 

Nichols.   29  May  64,  29p. 

Contract  AF19  628  309,  ProJ.  86O8,  Task  86O8O4 

AFCRL  64  412  Unclassified  report 

Descriptors:   ("Particle  accelerators.  Design), 
("Plasma  physics.  Betatrons),  ("Betatrons, 
Plasma  physics).  Instrumentation,  Lasers, 
Interferometers,  Shock  tubes.  Vacuum  apparatus, 
Feaiibility  studies. 
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Div.   20 

OTS  price  $3.00 


Bureau  of  Ships,  Wathington,  D.  C. 

INSTRUMENTS  AND  METHODS  OF  ANALYSIS  OF  RADIATION. 
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Division  21  -  NUCLEAR  PROPULSDN 

•d.  by  E.  L.  Stolarova.  Mar  6^.  182p. 
BnSHI^S  Traas8^1       Dnelassified  report 

Tram,  of  Pribory  i  Metody  Aaallxa  iBlackeail 
(DSSR)  1962,  no.  3. 

Oaicrlptorsi   (*RadlatioB  ■easaraaont  ayiteaa, 
Nuclear  particlei),  (*Naclear  particle*. 
Meatureaent) ,  Traniforaat iong,  Noelear  scatter- 
ing. Cobalt,  Badloactire  iaotopei.  Shielding, 
Dotlaeters,  Fait  neutrons,  Gaaaa  rays,  Gaaaa- 
ray  spectra,  Nucleons,  USSR. 


Descriptors!   (•Nuclear  stractare,  Scieatific 
researcli).  ('Low-teaperature  research,  Sciea- 
tific research),  (*Atoaic  spectroscopy.  Sciea- 
tific research).  ('Nuclear  aagnetic  resonance, 
Scieatific  research).  Bibliographies. 

Topics  include:   suaaary  of  research  supported 
by  contract;  published  work  supported  by  coa- 
tract  (73  refs)  ;  aad  Ph.D.  theses  supported  bj 
coatract  (23  refs) . 


AO-600  874 


OiT.   20.  25 
OTS  price  $.50 


Stanford  Univ.,  Calif. 

NOgtEAR  STRUCTURE. 

Final  rept.,  1  Jan  55-3<4  Mar  6^, 

by  N.  E.  Meyerhof.  May  6^,  8p. 

Contract  Nonr22519.  ProJ .  NR024  011 

Unclassified  report 
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AD-600   058 


22.   ORDNANCi: 


Oiv.      22 

OTS   price   $.75 


Naval    Ordnance   Lab.,    Nhite   Oak,    Mc 

INITIATION   OF    EXPLOSIVES   BY   EXPLCOING   NIRES. 

III.       EFFECT   OF    MIRE   DIAMETER    ON  {THE    INITIATION 

OF    PETN    BY    EXPLODING   NIRES, 

by   HoHard   S.    Leopold.    17   Mar  61,    tl 

NOL  TR64  2  '■ 


Unclassified 
ilosivet  initfa 


Descriptors:  ("Exp 
Exploding  Hires),  (•Exploding  4lir 
sives  initiators),  ("PETN,  Detdaa 
Mire,  Platinua,  Physical  propei^ 
circuits.  Capacitors,  Rellabililty 

The  effect  of  wire  diaaeter  on  thje 
of  PETN  by  exploding  platinua  winei 
tlgated.   A  one  aicrofarad  capacijto 
2,000  volts  Mas  used  as  the  energlji 
exploding  the  wires.   The  diaaeter 
can  be  chosen  so  as  to  favor  tiaei  r 
of  explosion,  reliability  of  effeiot 
tioa,  or  vigor  of  the  bridgewire  leu 
wire  with  the  aost  vigorous  shockt  o 
tested  in  air  is  not  necessarily  (h 
cient  for  effecting  detonation  whj^n 
loaded  on  the  wire.   (Author) 
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Naval  Ordnance  Lab.,  Mhite  Oak,  MU. 

ANALYSIS  OF  THE  OPTICAL  DETERMINAtTION  OF 

DETONATION  VELOCITY  IN  SHORT  CHARSES, 

by  A.  R.  Clairaont  and  I.  Jaffe.  T6  Mar  64,  27p. 

NOL  TR64  23  Unclassi  fiied  report 

I' 
Descriptors:   (•Tetryl,  Detonations),  (•Charges 
(Explosive).  Detonations),  (•Deltonatioas, 
Photographic  analysis).  Explosive  aaterlals. 
Velocity,  Optical  analysis,  TrahsforsMtioas 
(Matheaatics),  Shock  waves,  Propagatioa. 

A  traasforaation  equation  was  derjived  whereby 
the  data  froa  saear  caaera  records  of  the  pe- 
ripheral detonation  of  a  short  (lL^  of  2.5) 
tetryl  charge  can  be  interpreted  jto  obtnin  a 
detonation  velocity  aeasureaeat.   The  results 
are  in  excellent  agreeaent  with  the  values  aeas- 
ured  aloag  the  axis  as  well  as  with  those  pub- 
lished in  the  literature.   (Author*) 
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ita   Monica,    Calif,      i 
iRMINING  THE   CHARACK 
^CTORIES    IN    A    VACUUM, 


RAND  Corp. ,    Sani 

CHARTS   FOR   DETERMIt 

BALLISTIC   TRAJECTOR] 

by   Deaae   N.    Morris.      Apr   64,    84p. 

BM3752PR 

Coatract  AF49  638  700 


RISTICS  OF 


RAND 


Unclassifinl  report 


Descriptors:   (•Ballistics,  Trai|»ctories) , 
(•Trajectories,  Plotters),  Vacaliai,  Suborbital, 
trajectories.  Position  finding, i Graphics, 


Equations,  Spacecraft,  Terainal 


^allistica. 


A  suaaary  of  inforaation  on  the  t  rpijectoriea  of 
ballistic  vehicles  traveling  ia  a  iracuua  about  a 
Bonrotating,  spherical  earth  is  pt'Ksented.   The 
graphs  presented  are  designed  to  perait  the  user 
to  deteraine  with  reasonable  accuracy  the  wore 
iaportaat  paraaeters  connected  wi^li  unpowered 
flight  outside  the  ataosphere.'  These  iaclade 
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AD-600  189 


Div.   22 

OTS  price  11.00 


Aaaunition  Engineering  Directorate,  Picatinny 

Arsenal,  Dover.  N.  J. 

ENERGY  MEASURING  SYSTEM  FOR  XM5  TIMER. 

by  Edward  Gibbs,  Earl  Straway  end  Abrahaa 

MastbauB.  May  64,  31p. 

PA  TMI393  Unclassified  report 

Descriptors!   ^•Tiaing  devices.  Energy). 

! •Firing  aechanisas  (Aaaunition).-  Energy). 
•Energy,  Measureaent) .  Dynaaies,  Trans- 
ducers. Aaaunition  eeaponernts. 

The  design  and  fabrication  of  a  systea  to  aeasnre 
the  kinetic  energy  of  the  firing  pin  in  the  XM5 
Tiaer  was  accoaplished  using  velocity  transducers 
with  appropriate  read-out  equipaeat.   Experiaental 
evaluation  indicated  that  this  technique  rendered 
an  accuracy  of  better  than  2%.      (Author) 


AD-600  273 


Div.   22 

OTS  price  11.00 


Aaaunition  Engineering  Directorate.  Picatia«y 

Arsenal.  Dover,  N.  J. 

SHAPED  CHARGE  SCALING. 

Technical  aeaorandua, 

by  Oscar  A.  Klaaer.  Mar  64,  31p. 

PA  TM1383  Unclassified  report 

Descriptors:   (•Shaped  charges.  Scale), 
(•Explosive  aaterials,-  Shaped  charges). 
Cavity  liners,  Explosion  effects.  Shaped 
charge  Jets,  Penetration,  Alignaent,  Spin, 
Geoaetric  foras. 

The  aeaorandua  was  prepared  to  provide  a  brief 
unclassified  presentation  of  basic  concepts, 
•leaentary  design  criteria  and  scaling  techniques 
for  shaped  charges.   The  inforaation  is  intended 
for  individuals  with  little  or  no  background  in 
\this  field  of  aunitions  to  provide  thea  with  suf- 
ficient data  to  understand  design  requireaents 
for  siaple  shaped  charge  iteas.   (Author) 


AD-6OO  287 


Div.   22,  15 
OTS  price  $.50 


Booi-Allen  Applied  Research,  Inc.,  Chicago,  111. 

SOME  STATISTICAL  METHODS  OF  ANALYSIS  RELATED  TO 

NEAPON  EFFECTS. 

Inforaal  rept.  no.  4. 

May  64,  5p. 

Coatract  DAIS  10ecal7174 

Unclassified  report 

Descriptors:  (•Neapon  systeas.  Effectiveness), 
(•Statistical  analysis,  Neapon  systeas).  Explo- 
sion effects,  Optlaization,  Targets,  Analysis 
of  variance. 
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T«o  statistical  approaches  are  indicated  Mhich 
■ight  be  employed  in  relating  burst  heights  (or 
fuxing  tiaes)  to  target  and  operational 
paraaeters.   (Author) 


AO-600  29i 


Di».   22,  8.  30 
OTS  price  $2.25 


Naval  Ordnance  Test  Station,  China  Lake.  Calif. 

FUNCTIONAL  DESCRIPTION  OF  THE  DIGITAL-ANALOG 

SERVO  SySTEI. 

Technical  rept. , 

by  Claude  M.  Brown  and  Sara  G.  Valdivia.  Har  6^, 

96p. 

NOTS  TP3^78  Unclassified  report 

Descriptors:   (•Servomechani sbs ,  Operation), 
(j»Fire  control  system  components,  Servo- 
mechanisms),  ('Digi tal-to-aaalog  convert/rs, 
Servomechanisns) ,  Ordnance,  Naval  gunnery. 
Design,  Operation. 
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AD-600  313 


Div.   22,  27 
OTS  price  $9.60 


Aaerican  Machine  and  Foundry  Co.,  Stamford,  Conn. 
ENGINEERING  AND  DESIGN  OF  AUXILIARY  PROPULSION 
KIT  FOR  105  MM  HOWITZER  XM  102  AND  TEST  PROGRAM. 
Final  rept.,  7  Jun  63-6  Apr  bU, 
by  A.  Bonanno.  6  Apr  6^,  118p. 
Contract  DA11  070AMC13 

Unclassified  report 

Oescrintors:   (*Gun  auxiliary  equipaent. 
Howitzers),  (*Self-propeIled  guns.  Howitzers), 
("Howitzers,  Propulsion),  Guns,  Mobile, 
Hydraulic  pressure  pumps.  Performance 
(Engineering). 
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AO-600  3*1 


Div.   22 

OTS  price  1.50 


Naval  Research  Lab.,  Washington,  D.  C. 

A  COMPARISON  OF  SHOCK  AND  ISENTROPIC  HEATING  ON 

LIGHT-GAS  GUN  COMPRESSION, 

by  J.  R.  Baker.  13  Apr  6*,  9p. 

NRL  6063  Unclassified  report 

Descriptors:   ('Light  gas  guns.  Performance 
(Engineering)),  ('Light  gas  guns.  Shock  waves), 
Guns,  Projectors  (Ordnance),  Shock  (Mechanics), 
Heating,  Projectiles,  Velocity,  Entropy,  Tem- 
perature, Compressive  properties. 


An  ideal  aodel  of  light-gas  gun  operation  that 
permits  the  evaluation  of  the  effectiveness  of 
shock  heating  in  the  light  gas  as  opposed  to  the 
heating  due  to  isentropic  compression  is  hypoth- 
esized.  This  aodel  assumes  a. shock  wave  gener- 
ated by  a  piston  which  is  instantly  accelerated 
to  some  constant  velocity.   After  the  shock  wave 
traverses  the  compression  tube  of  the  gun  four 
times,  it  is  followed  by  isentropic  compression 
which  absorbs  all  of  the  piston  energy.   The 
temperatures  arrived  at  by  shock  compression 
and  isentropic  compression  are  compared  when 
the  pressures  of  the  final  states  are  equal. 
The  results  indicate  that  for  reasonably  fast 
pistons  (around  6000  fps),  the  ideal  temperature 
gains  are  on  the  order  of  30  percent  and  the 
corresponding  sound  speed  gains  are  only  about 
15  percent.   The  resulting  increase  in  projectile 
velocity  under  these  conditions  cannot  exceed  15 
percent.   Real  gas  effects  would  be  expected  to 
make  this  value  still  lower.   It  is  concluded 
consequently,  especially  for  the  gun  configura- 
tions currently  used  at  NRL,  that  shock  heating 
is  not  an  important  factor  in  the  gun  operation 
nor  a  particularly  fruitful  means  of  enhancing 
gun  performance.   (Author) 


A0-60G   376 


Div.      22 

OTS  price  $5.60 


Aray  Missile  Command,    Redstone  Arsenal 
HuntsviUe,    Ala. 
DEVELOPMENT    TESTING   OF 
SUBSYSTEM    HELICOPTER    2 

XM3, 

by   Carl    Huber   and   John 
Proj.    5517   05   022 
AMC    RA    RT   TM62    52 


THE   PHASE    I    ARMAMENT 
75-INCH    ROCKET    LAUNCHER 

Gassaway.    31    Dec   62,    58p. 

Unclassified  report 


Descriptors:   ('Rocket  launchers,  Perforaanee 
(Engineering)),  Helicopters,  Aircraft  fire 
control  systems,  Jettisonable  equipments. 
Firing  tests  (Ordnance),  Flight  testing. 

This  report  presents  data  and  informatioJi  con- 
cerning tests  of  Phase  I  Araaaent  Subsystem, 
Helicopter  2.75-inch  Rocket  Launcher,  XM3 ,  in- 
cluding modular  pod  Jettison  tests,  flight  rocket 
firing  accuracy  tests,  and  miscellaneous  tests. 
The  weapon  system  tested  consisted  of  two  2*-tube 
launcher  pods  containing  a  aaxiaua  of  *8  2.75- 
inch  folding  fin  aircraft  rockets  and  a  fire 
control  systea  with  sighting,  coaputing,  and 
weapon  servo  drive  capabilities.   The  design  and 
development  of  the  system  are  considered  adequate 
for  a  Phase  I  program  and  all  major  probleas  en- 
countered have  been  successfully  resolved. 
(Author) 
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Div.   22,  30 
OTS  price  $1.25 


D.  C. 


Harry  Diaaond  Labs.,  Washington, 

FUZE  SIMULATOR  VEHICLE, 

by  P.  F.  Ingersoll.'  2U   Feb  6*,  4Ap. 

ProJ.  44 UO 

HDL  TR1201  Unclassified  report 

Descriptors:   ('Fuzes  (Ordnance),  Siaulatori), 
Teleaeter  systeas,  Tiaing  devices.  Power  sup- 
plies. Operation,  Test  equipaent. 


The  operation 
test  instruaen 
aent  which  ace 
using  intercha 
and  aaplifiers 
hours  with  no 
changing.  A  f 
control  receiv 
are  included  i 
covering  the  t 
tea  are  to  be 


of  a  long  life  fuze  tiaulating 
t  is  described.   This  test  initru- 
oaaodates  different  fuze  types  by 
ngeable  plug-in  fuze  oscillators 
,  will  operate  several  hundred 
aaintenance  other  than  battery 
ive-channel  teleaeter,  a  reaote 
er,  and  a  rechargeable  power  supply 
n  the  tyttea.   Separate  reports 
heory  of  operation  of  the  fuze  sya- 
issued.   (Author) 
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Div.   22,  8 
OTS  price  $2.60 


Harry  Diaaond  Labs.,  Washington,  p.  C 


FOR  THE 


20  Mar  64, 


A  MAGNETIC  CORE  ARMING  PROGRAMMER 

COPPERHEAD  II  FUZE  SYSTEM, 

by  M.  J.  Kats  aad  G.  W. .Kinselaaal 

26p. 

ProJ.  1P523801A300 

HDL  TR1215  Unclatiifiied  report 


Descriptors:   ('Rocket  fuses,  Prugraaaing 
(Coaputers) ) ,  ('Tiae  delay  faaei',  Magnetle 
cores).  Magnetic  core  storage,  lagnetie 
recording  systeas.  Faxes,  Aralab,  devices. 

An  aralng  prograaaer  having  a  aagaetle  core 
decade  divider  as  the  basic  functional  block  has 
been  designed  for  the  Copperhead  fiuae  systea. 
The  aaxiaum  time  that  can  be  progiraaaed  is  100 
sec  with  a  aaxiaua  tiaing  error  olT  0.1  sec. 
In  addition  to  a  firing  pulse  at  li-O.O  sec,  five 
output  pulses  at  fixed  tiaet  relative  to  T-O.O  are 
provided  to  initiate  circuitry  Inlthe  systea. 
The  tiaer  has  the  capability  of  r^ote  setting 
and  once  set  does  not  require  powp^  for  aeaory. 
(Author) 
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Div.   22.  18.  20 
OTS  price  $3.00 


Foreign  Tech.  Div.,  Air  Force  Sya'^^ai  Coaaand. 
Wright-Patterson  AFB,  Ohio. 
NUCLEAR  WEAPONS  AND  THEIR  EFFECTS 
by  Kurt  Langhans.  24  Mar  64,  164p} 
FTD  TT63  1061;  TT  64  11708 

Daclafiiflbd  report 


Kernwaffen  uad  Ihre  Wirkunoen.  tr 
Schriftenreihe  Luftichatx  v^est 
BO.  2.  126p. 


Deicriptorst   ('Nuclear  weapons  i  Explosion 
effects),  ('Radiological  warfar»i  agents. 
Classification),  Nuclear  warfars.  Nuclear 
explosion  daaage,  Detoaations,  (Itiderground 
explosions.  Underwater  explosioiii.  Radiation 
daaage.  Radiation  effects,  USSRl 
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OTS  price   $1.25 
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AaauBitioa  EagiBeeriag  Directoratpi  Picatiaay 
Arsenal.  Dover,  N.  J. 

MALFUNCTION  INVESTIGATION  OF  SIHOplTOR,  PROJEC- 
TILE AIR  BURST:   H74. 
Technical  rept.. 

by  Beqjaaia  Kroll  aad  George  H.  NLilsea.   Apr  64. 
i3p. 
PA  TR3141  Uaclassifjled  report 


De 

bu 


scriptorst   ('Projectiles.  Ait-  burst).  ('Air 
rst.  Siaulator).  ('Siaulatorst  MalfuBCtions). 


Detoaators,  Propelllag  charges, 
(Ordaaace).  Safety,  Ordaaace 


Fuses 


ORDNANCE  -  Division  22 

Halfuaction  investigation  of  siaulator.  projec- 
tile air  burst:   M74  was  undertaken  to  determine 
the  following:   (1)  What  caused  premature  bursts 
of  siaulators;  (2)  How  to  prevent  recurrence  of 
siailar  preaatures;  and  (3;  How  to  dispose  of  de- 
fective materiel.   The  prematures  under  investi- 
gation were  caused  by  defective  criaping  of  the 
closing  disc  in  the  charge  case  assembly. 
(Author) 


AD-600  537 


DiT.   22 

OTS  price  $.75' 


Springfield  Armory.  Mass. 

VEHICULAR  MOUNT  SIMULATOR-ANALYZER. 

Technical  rept. , 

by  0.  Gelfond.   12  Sep  63,  23p. 

ProJ.  Ml  3  50016  02M1M6 

SA  TR20  2902  Unclassified  report 

Descriptors:   ('Gun  mounts.  Recoil  aechanisas). 
('Hydraulic  servoaechanisas.  Feasibility 
studies).  Springs,  Linear  systeas.  Simula- 
tion, Feedback,  Servoaechanisas,  Structural 
properties.  Gun  auxiliary  equipaent. 
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Div.   22,  12 
OTS  price  $.50 


Magnavox  Co.,  Urbana,  111. 
SOLID-STATE  ARM  SAFE  DEVICE  (PHASE  IV). 
Monthly  progress  rept.  no.  1,  2  Mar-1  Apr  64, 
by  L.  W.  Ricketts.   2  Apr  64,  lOp. 
Contract  DA11  0220RD4048 

Unclassified  report 

Descriptors:   ('Aralng  devices.  Guided  aissile 
warheads).  Sealconductor  devices.  Aaplifiers, 
Guided  aissile  safety. 

Results  are  given  of  preliainary  studies  on  the 
design,  developaent.  aad  fabrication  of  pillbox 
transducers  and  ainlature  solid  state  ara  safe 
devices  capable  of  functioning  in  various  war- 
heads for  Aray  aissiles  and  under  a  wide  range 
of  environaental  conditions.   (Author) 


AD-600  655 


Div.   22.  17 
OTS  price  $.75 


Springfield  Araory.  Mass. 

TENSILE  AND  IMPACT  PROPERTIES  OF  INVESTMENT  CAST 

STEELS, 

by  J.  F.  Panda.  5  Aug  63.  24p. 

SA  TRI9  1006  Unclassified  report 

Descriptors:   ('Casting,  Mechanical  proper- 
ties), ('Steel.  Casting).  ('Saall  eras). 
Teasile  properties.  Toughness,  Tests. 

Aa  investigation  was  aade  to  deteraine  tensile 
aad  iapact  properties  of  investaent-cast  steels 
used  for  saall  arms  coapenents.   Teasile  bars  of 
1/4-iBch  diaaeter  were  cast  to  finished  diaen- 
sioBS.   Iapact  bars  were  cast^to  allow  for  the 
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Division  23  -  PERSONNEL  AND  TRAINING 


■  ■chining  of  standard  Charpjr  V'notched  tpeci- 
■ent.   All  tensile  and  impact  speciaens  of  each 
steel  were  heat-treated  siaultaneously  and 
tempered  at  selected  teaiperatures  so  that  four 
levels  of  hardness  Could  be  obtained.   Test  re- 
sults indicated  that  consistent  and  reproducible 
■echanical  properties  can  be  obtained  for  cast 
coaponents  when  the  castings  are  adequately 
gated  and  heat-treated.   (Author) 


AO-600  661 


Div.   22 

OTS  price  $4.60 


General  Electric  Co.,  B»rlington,  Vt. 
FLUID  TIMER  FOR  ORDNANCE  APPLICATIONS. 
Quarterly  rept.  no.  3,  1  Jan-15  Apr  64, 
by  I.  W.  Avery,  R   A.  Kantola  and  S.  T.  Zieaba^. 
30  Apr  64,  41  p.  R64APB13 

Contract  DA19  020AIIC0213A.  ProJ.  IR5427090362 

Unclassified  report' 

Descriptors:   (*TlM}ng  devices,  Ordnance). 
(*PneuHatic  servonechanisas,  Tiaing  devices). 
Ordnance,  Design,  Aaplifieirs,  Servo  amplifiers. 

This  report  describes  the  work  carried  out  to 
develop  a  fluid  tiaer  deaonstrator.   The  deaon- 
strator  uses  fluid  amplifiers  without  aoving 
parts.   Activity  was  concentrated  on  perfecting 
the  operation  of  the  counter  stages  and  investi- 
gating new  oscillator  designs.   The  17  stage 
counter  was  coapleted  and  final  asseably  of  the 
deaonstration  tiaer  package  was  started.  (Author) 


Descriptors!   (*HyperTeloelty  projectiles, 
lapact  shock),  ("Targets,  Metals),  Penetra- 
tion, Cratering,  Experiaental  data.  Lead, 
Copper.  Steel,  Alualnua  alloys.  Tin,  Cadalaa, 
Zinc,  Projectiles. 
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(Author) 

AD-600  673 


Div.   22 

OTS  price  $2.25 


Naval  Weapons  Lab.,  Dahlgren,  Va. 

THEORY  AND  APPLICATION  OF  QUALIFICATION  TESTING 

PLANS  FOR  MUNITION  DISPERSION, 

by  C.  H.  Ningo,  Jr.   15  May  64,  92p. 

NNL  1905  Unclassified  report 

Descriptors:   (•Ordnance,  Tests),  ("Exterior 
ballistics.  Statistical  analysis).  Statistical 
analysis,  Saapling,  Sequential  analysis. 
Distribution,  Theory. 


AO-600  665 


Div.   22,  18 
OTS  price  1.75 


Edgerton,  Germeshausen  and  Grier,  Inc.,  Boston, 

Mass. 

ELECTROMAGNETIC  MEASUREMENTS  DURING  THE  BANSHEE 

SERIES, 

by  Clyde  B.  Oobbie  and  Charles  S.  Fitagerald. 

30  Dec  63.  23p.  EGG  B2703 

Contract  DA49  146XZ092.  Task  DASA01  001 

DASA  1451  Daclasslfied  report 

Descriptors:   ("Electromagnetic  waves.  Moni- 
tors), ("Reoording  systeas.  Electroaagnetic 
waves),  ("Explosions,  High  Altitude) ,  Magnetic 
recording  systeas,  Pentolite,  Detonations, 
Balloons,  Design, 
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AD-600  726 

Div.   22.  12 

OTS  price  $.50 

Ballistic  Research  Labs..  Aberdeen  Proving  Ground. 

Hd. 

EVAPORATIVE  COOLING  SHROUDS  FOR  SOUNDING  ROCKET 

NOSECONES, 

by  James  0.  Pilcher,  II.  Feb  64.  12p. 

Proj.  1A011001B021 

BRL  MRI547  Unclassified  report 

Descriptors:   ("Nose  cones.  Cooling),  ("Rocket 
noses.  Sounding  rockets),  ("Evaporation, 
Cooling),  Containers,  Ethanols,  Paper,  Sweat 
cooling. 

This  report  describes  a  simple,  inexpensive  and 
effective  device  for  cooling  a  rocket  aosecone 
to  a  desired  temperature  during  pre-launch 
operations.  (Author) 


AO-600  668 


Div.   22,  17 
OTS  price  $6.60 


General  Electric  Co..  Philadelphia,  Pa. 

REVIEW  AND  ANALYSIS  OF  HIGH  VELOCITY  IMPACT 

DATA, 

by  E.  P.  Brace.   1961,  67p. 

Contract  AF04  647  269 

Dnelassified  report 


23.   PERSONNEL  AND  TRAINING 


AD-600  052 


Div.   23 

OTS  price  $2.00 


Office   of   Naval   Research,   Vathiefton,   0.   C. 
IPTTER-SERVICE   CONFERENCE   ON  TBCBNIQDES   FOR 


134 


•  < .' v  \> 


PERSONNEL  AND  TRAINING  -  Division  23 


DBTBUININ6  THE  HILITAIX  CAREER  Ff B(fESTRDCTDRE, 

NASRINGTON,   D.   C.,    MAT  28-29.    196)l 

Syaposium   rept,  ][ 

1964.  80p. 

ONR  ACR85  -  OaelasslfUi  report 

Report  oa  Job.Aaalyiis  ia  the  lilUary  Services. 

Doaeriptorit   (^Military  perionltl.  Personnel 
■anageaent),  ("Air  Force  personMl,  Personnel 
■anagement).  Naval  personnel.  Performance 
(Human),  Training,  Armed  forces  I  research.  Job 
■aalysis.  Computers,  Decision  moling,  Symposia. 


Contents!   How  Professionnl  Shouli  iOar  Enlisted 
Force  Be;  The  USAF  Airman  Carrer  f 4ree  Structure; 
OSAF  Program  Change  Simulatioat   (jfacepts  and 
Model;  CAPRI  (Computerised  Advanc«|  Personnel 
Requirements  Information);  Development  of  a  New 
USMC  Manpower  Control-  System:  Issiiis  in  Defining 
the  Research  Problem;  Criteria  fo>  Career  Force 
Structure;  and  The  Naval  Bureau  o^, Personnel 
Program  Plans. 


AD-600  504 


Div.   23,  4 
OTS  price  $.50 


Foreign  Tech.  Div.,  Air  Force  Syst 
Wright-Patterson  AFB.  Ohio. 
CHEMISTS  ON  A  CONSTANT  ALERT. 
25  Mar  64.  7p. 

FTD  TT64  192;  TT  64  11722 

Dnelasslfl 


1963, 


Trans,  from  Pravda.  Moscow. 

23  Nov.  p.  1, 

Descriptors!   ("Scientific  perso^ael.  Chemical 
engineering).  Symposia.  USSR.  Piloduction, 
Chemistry. 


4  ms 'Command, 


report 


i- 


327, 


AO-600  505 


DlT.   23.  4 
OTS  price  $.50 


Foreign  Tech.  Div.,  Air  Force  Sys^^ms  Command. 

Wright-Patterson  AFB,  Ohio. 

SKILLFUL  PERSONNEL  FOR    URGE-SCAL^  CHEMISTRY. 

by   I.    GUnar.    25   Mar   64.    8p. 

FTD  TT64  193;  TT  64  11721 

Unclassified  report 


Traas.  from  Iivestiya  (USSR)  no. 
p.  3. 


Deseriptorsi   ("Scientific  perstiinel.  Chesk- 
istry).  Scientific  research.  Proluctlon. 
Chemical  engineering.  Agricultuvt.  Biology, 
USSR, 


'.'7,    23  Nov  1963, 


AO-600  697 


Div.   23.  28.  30 
OTS  price  $.75 


4lto.  Calif. 


American  Inst,  for  Research.  Palo 

DELAY  OF  SELF-TESTING  IN  THREE  TYi^tS  OF  PROGRAMED 

TEXT. 

Techaical  rept.  no.  8. 

by  Wayne  A.  Hershberger  and  Donal^ 

May  64.  21  p.  AIR  C28  5  64TR 

Coatract  Nonr307700 

Unclasiifll^d  report 


F,  Terry, 


Descriptors!   ("Learning.  Test  methods). 
("Reading.  Students).  ("ProgramMlng  (Computers). 
Teachiag  machines).  Cybernetics.!  Education. 
Reaction  (Psychology).  Conditioi^td  reflex. 
Effeetivenats. 

This  study  compared  three  intervai^  of  delay 
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(Author) 
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Div.   23,  19 
OTS  price  $1.50 


Haman  Resources  Research  Office,  George  Washingtoi 
Univ..  Washington,  0.  C. 

ADVANCED  LAND  NAVIGATION:   DEVELOPMENT  AND  EVALU- 
ATION OF  A  PROTOTYPE  PROGRAM  OF  INSTRUCTION, 
by  Theodore  R.  Powers.  Apr  64.  55p.  HumRRO  TR89 
Contract  DA44  188AR02,  ProJ.  2J024701A712 

Unclassified  report 

Descriptors:   ("Military  training.  Navigation), 
("Navigation.  Terrain).  Army  personnel. 
Compasses,  Training  devices.  Terrain.  Terrain 
avoidance.  Maps.  Map  reading.  Personnel 
management. 
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AD-600  781 


Div.   23.  28 
OTS  price  $.50 


Personnel  Research  Lab.  (6570th).  Aerospace 

Medical  Div.,  Lackland  AFB,  Tex. 

PREDICTION  BY  CAREER  FIELD  OF  FIRST  TERM  AIRMAN 

PERFORMANCE  FROM  SELECTION  AND  BASIC  TRAINING 

VARIABLES, 

by  Eli  S.  Flyer.  Mar  64.  20p. 

Contract  AF4I  609  1598.  ProJ.  7719.  Task  771902 

PRL  TDR64  5  Unclassified  report 

Data  reduction  and  computer  operations  performed 
by  Teledyne  Systems  Corp. 

Descriptors:   ("Air  Force  personnel,  Aptitude 
tests),  ("Aptitude  tests.  Air  Force  personnel). 
Performance  (Human),  Military  training. 
Mathematical  predictions.  Educatioa.  Statistical 
analysis.  Military  personnel. 

To  gain  information  that  might  be  useful  ia 
improving  airman  classification,  29  predictor 


US 


Division  24  -  PHOTOGRAPHY  AND  OTHER  REPRODUCTION  PROCESSES 


variables  Mnre  evaluated  by  nulti 
techniques  ayainst  n  criterion  nf 
perfuraance  during  the  first  2  ye 
.nent.  Variables  included  persona 
tionnl  and  aptitude  data,  peer  ra 
instructor  evaluation  collected  d 
training.  The  criterion  was  high 
•nee  rating  vs  low  rating  or  disc 
werr  ilrawn  from  15  career  fields 
ei)uatiiins  were  derived  for  the  fu 
and  for  each  career-field  sample, 
career  fields  prediction  was  impr 
based  on  the  career-field  samples 
population  equation  was  judged  no 
useful.  (Author) 
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24.    PHOTOGRAPHY  AND  OTHER 
REPRODUCTION  PROCESSES 


AD-600  006 


Div.   2^.  26 
OTS  price  I.5C 


Bell  and  Howell  Co.,  Chicago.  111. 

ASPHERIC  OPTICAL  ELEMENTS  PKOGKAN. 

Interim  technical  rept.  no.  19,  1  Jan-31  Mar  6^. 

by  Darryl  Gustsfson,  Duwayne  Stevens  and  Mesley 

Van  Ornua.  31  Mar  6^,  19p. 

Contract  AF33  6c:  37199 

Unclassified  report 

Descriptors:   (*A$pherical  lenses.  Production), 
(•Lenses,  Production),  Optical  equipment  com- 
ponents. Surfaces,  Precision  finishing.  Machin- 
ing, Temperature  control.  Electronic  equipment, 
Prograaaing  (Coaputers),  Glass. 

Work  was  done  concerning  problems  arising  in  the 
electronic  control  system  of  the  machine,  and  in 
the  temperature  control  system  of  the  room  in 
which  the  machine  was  located.   The  control  sys- 
tem for  the  Y  axis  stepping  motor  was  found  to 
be  unreliable  and  steps  were  taken  to  correct 
this  situation.   The  temperature  control  system 
did  not  prr>-ve  adequate  to  stabilize  the  room 
temperature,  and  the  variations  that  were  en- 
countered in  the  machine  behaviour  because  of 
thi.s  were  beyond  tolerable  limits.   It  appears 
that  the  room  temperature  control  was  established 
and  that  variations  fall  within  a  total  1-degree 
range.   A  design  of  a  2A  in.  t/A.C    lens  was  under- 
taken as  an  alternate  to  the  A8  in.  l/U.O    lens. 
(Author) 


AD-60C  122 


Div.   24 

OTS  price  $.50 


Foreign  Tech.  Div..  Air  Force  Systeas  Coaaand. 

Wright-Patterson  AFB,  Ohio. 

AN  OPTICAL  DEVICE  WHICH  COMPENSATES  FOR  LINEAR 

SHIFT  IN  PANORAMIC  STRIP  AERIAL  PHOTOGRAPHY  WITH 

HORIZONTAL  SCANNING  AXIS, 

by  I.  V.  Kal'berg  and  ¥u.  K.  Yutsevich.  2^  Mar  6^. 

5p. 

FTD  TT63  1005;  TT  64  11652 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russia*  patent  no. 
132951  (•ppl.  no.  65U03/26)  15  Feb  60> 

Descriptors:   (•Aerial  caaeras,  Optical  equip- 
aent  components),  (•Optical  equipment  coapon- 
ents.  Aerial  caaeras),  Aerial  photography. 
Photographic  equipaent.  Wedges.  Panoraaic 
caaeras. 


This  optical  device  which  coapensates  for  linear 
shift  in  panoramic  strip  aerial  photography  with 
horisontal  scanning  axis,  contains  a  double 
wedged  optical  compensator  with  the  wedge  angles 
corresponding  to  the  compensation  velocity.   To 
coapensate  for  the  variable  iaage  velocity,  the 
compensator  rotates  in  front  of  the  objective  at 
the  same  velocity  as  the  projected  pencil  of  rays. 
(Author)  ' 


AD-60C  295 


Uiv.   24 

OtS  price  $1 .50 


Houston-Fearless  Div..  Color  Corp.  of  Aaerica, 

Los  Angeles,  Calif. 

CONTRAST  MODULATION  TECHNIQUES  FOR  IMAGE 

ENHANCEMENT. 

Rept.  for  12  Mar  62-13  J«"e  63. 

by  J.  HannuB,  N.  Taylor.  J.  Davis  and  W.  Birkner. 

Mar  64,  53p. 

Contract  AF33  ^57  8443.  Proj.  6237,  Task  623702 

AFSC  TDR64  4S  Unclassified  report 

Descriptors:   ( *Photographic  iaages,  Iaage 
intensifiers  (Electronics)),  ("Iaage  intensi- 
fiers  (Electronics),  Photographic  iaages). 
Aerial  photography.  Photographic  contrast. 
Optical  scanning.  Light.  Modulation,  Circuits, 
Cathode  ray  tubes,  Photoault ipliers . 
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AD-600  714 


Div,   '24.  8.  26 
OTS  price  $8.10 


National  Cash  Register  Co.,  Dayton,  Ohio. 
HIGH  RESOLUTION  RAPIDLY  PROGRAMMABLE  MASKING  FOR 
FUNCTIOr^AL  ELECTRONIC  BLOCKS. 
Interia  engineering  rept., 

by  Mark  Sobottke,  Hichard  Cady,  Clifford  Kruer  and 
Laurence  Brownsey.  10  May  64,  82p.  NCR28  21 
Contract  AF33  615  1158.  Proj.  4159.  Task  415906 

Unclassified  report 

Descriptors:   ('Molecular  electronics,  Photo- 
engraving), (•Photoengraving,  Molecular 
electronics).  Metal  plates.  Photographic 
plates.  Positioning  devices  (Machinery), 
Servomechanisms,  Automation,  Optical  equipaent, 
Caaeras. 
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ilD-6()0  h;?4 


Uiv.      24.    22 
OTS  price   $1 .25 


MCA   Service   C>.    ,    I'i.irick    AFB,    Fli 

STl'UV    OK   KMll.SluN    .Sllll-T   ON   BALLI^tlC   CAMERA 

PLATKS, 

by    II.    A.    Starliird        Jan    64.    43p. 

conir^K't  xyr.i'  r,rr>  f.-f! 

MTt°  TUK<  ,  iinclaitined  report 
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AD-600   OOit 


25.   PHYSICS 


Di».   25.  7 
OTS  price  $2.50 


Research  L«b.  of  Electronics,  Mass.  last,  of 

Tech. ,  Caabridge. 

LARGE-SIGNAL  BEHAVIOR  OF  A  PARAMETRIC  HAGNETO- 

GASDYNAHIC  GENERATOR, 

by  Arthur  T.  Lewis.  Nov  63,  106p. 

Contract  AF33  616  7624.  Proj.  8173.  Task  817306  1 

RTD  TOR63  4132         Unclassified  report 

Descriptors:   ("Electric  power  production, 
Hagnetohydrodynamics),  (*Magnetohyd rodynanics , 
Generators),  ('PlasBa  physics.  Electric  power 
production).  Signals,  Magnetic  fields.  Gas 
flow.  Velocity,  Co.nducti vity.  Effectiveness, 
Plasaa  oscillations. | 


The  large-signal  behavior  of  a  paraaetric 
netogasdynanic  generator  consisting  of  a 
cylindrical  coil  with  batches  of  highly  co 
ducting  plasaa  traveli-ng  along  the  coil  ax 
considered.   In  this  liait,  the  gas  behavi 
strongly  affected  by  the  Magnetic  forces, 
purpose  of  the  work  is'  to  deteraine:   (i) 
whether  the  requireaents  for  the  conductiv 
and  velocity  of  the  gas  that  pre   found  for 
saall-signal  behavior  are  relaxed  because 
any  enhancing  aechanisa  during  the  interac 
(ii)  what  fraction  of  the  gas  power  could 
extracted  as  useful  electrical  power,  that 
the  over-all  generator  efficiency;  (ili)  h 
the  interaction  between  the  field  and  the 
leads  to  gas  behavior  that  liaits  the  grow 
of  the  paraaetric  oscillations  so  that  a  s 
operating  point  is  reached;  (iv)  an  estiaa 
the  ainiaua  size  and  power  of  a  generator 
present  technology;  and  (v)  the  factors  th 
control  the  scaling  of  the  paraaetric  gene 
(Author) 
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AD-600  045 


Div.   25,  8 
OTS  price  $2.75 


Illinois  Univ.,  Urbana.   Engineering  Experiaent 

Station. 

ELECTRON    INTERACTIONS    IN   CRYOGENIC    HELIUM 

PLASMAS. 

Scientific  rept.  no.  1, 

by  P.  D.  Goldan,  J.  H.  Cahn  and  L.  Goldstein. 

Dec  63,  139p. 

Contract  AF19  628  3307,  ProJ .  46^2,  Task  464203 

AFCRL  64  67  Unclassified  report 

Descriptors:   ("Plasaa  physics.  Beta  particle 
reactio-ns),  ("Cryogenics,  Heliua),  (^Heliua, 
Plasaa  physics),  ("Microwaves,  Propagation), 
Electrons,  Teaperature,  Field  theory,  Elec- 
troaagnetic  probes.  Microwave  bridges.  Nave- 
guides,  Masers,  Sound,  Modulation. 

Electron  interactiops  in  decaying  heliua  after- 
glow plasaas,  aaintained  near  5  K,  were  deter- 
aiaed  froa  electronic  aicrowave  coaductivity 
aeasureaents.   Experiaents  were  perforaed  for 
neutral  densities  in  the  range  2  x  10  to  the 
17th  power  1.2  x  10  to  the  19th  power  atoas/cc. 
Concurrently,  electron  teaperatares  were  in- 
ferred froa  aicrowave  noise  radiation  froa  the 
afterglow  plasaa  and  aicrowave  interaction 
aeasureaents.   (Author) 


AD-600  062 


DiT.   25,  26 
OTS  price  11.50 


Airtroa,  Inc.,  Morris  Plains,  N.  J. 

ON  THE  PREPARATION  OF  SINGLE  CRYSTAL  FERRITE 

MATERIALS  BT  THE  FLOATING  ZONE  TECHNIQUE. 


Final  progrec*  rept., 

by  Donald  A.  Lepore  and  Richard  C.  Puttbach, 

27  Jan  64,  55p.   Airtron  R11  U1 

Contract  N0rd18020 

Unelasaified  report 


Molybdenaa  coapounds,  Silicidei,  Zi 
coapounds.  Oxides,  Melting,  Indaeti 
Stability,  Pressure 


Zirconiui 
on  heating. 


The  growth  of  single  crystal  ferrites,  by  the 
floating  sone  technique,  was  extensively  in- 
vestigated.  A  pressure  vessel,  incorporating  a 
floating  zone  aechanisa  was  constructed;  alio, 
appropriate  facilities  were  provided  for  high 
frequency  induction  heating.   Investigations  late 
the  growth  of  single  crystal  ferrite  by  induc- 
tion heating  were  carried  out  using  floating.' 
zone,  differential  pulling,  pulling  froa  a  self- 
contained  aelt,  and  stable-aelt  pulling  aethodt. 
Also,  several  experiaents  were  conducted  to 
test  the  feasibility  of  radiation  aelting.   Th* 
principal  aaterials  studied  using  the  aethods 
aentioned  above  were  nickel  ferrite,  aagnetite, 
aanganese  ferrite,  aagnesiua  ferrite,  nickel 
aluainua  ferrite,  and  yttriuii  iron  garnet.   Ex- 
periaents were  conducted  to  deteraine  suitable 
induction  coils,  and  the  effects  of  oxygea 
pressures  on  aolten  ferrites  are  considered. 
Possible  causes  for  low  resistivity  and  broad 
linewidth  data  are  discussed.   (Author) 


AD-600  076 


Div.  25 

OTS  price  $2.75 


Carlyle  Barton  Lcb. ,  Johns  Hopkins  Univ.. 
Baltiaore,  Md. 

THE  MAGNETIC  FIELD  DEPENDENCE  OF  PARAMAGNETIC 
RELAXATION  IN  A  KRAMERS  SALT  AT  LON  TEMPERATURES. 
Technical  rept., 

by  D.  A.  Davids.  May  64,  128p.  Rept.  no.  AF107 
Contract  AF33  657  11029,  ProJ.  4036,  Task  403601 

Unclassified  report 

Descriptors:   ("Paraaagnetic  aaterials.  Salts), 
("Paraaagnet ic  resonance.  Relaxation  tiae). 
Microwave  spectroscopy.  Iron,  Potassiua  coa- 
pounds. Iron  coapounds.  Cyanides,  Crystals, 
Phonons,  Microwave  spectroscopy.  Magnetic 
fields. 


Paraaagnetic  relaxat 
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heliua  teaperatures 
aagnetic  field  stren 
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a  aarked  size  effect 
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ion  rates  were  aeasured  for 
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OTS  price  $.75 

Brovn  Dnlr.,  Providence,  I.  I; 

STRESS  CONCENTRATION  IN  NON-LI NEAI  CREEP  OF  A 

SIMPLE  SHELL. 

Technical  rept.  no.  36;  I 

by  C.  R.  Cvlladine.   Dec  63.  21p  [ 

Contract  Ne%r56220.  PreJ .  NR064  liA 

Oaclaaiififed  report 
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Div.   25 

OTS  price  $.50 


Westinghouse  Research  Laba.,  Piti Iburgh,  Pa. 

PARAMAGNETIC  RELAXATJON  IN  CR¥ST;|it.S. 

Fiaal  rept..  15  ■•y  62-31  Oct  63 

by  J.  G.  Cattle,  Jr.  and  D.  M.  Flldaan.  1964. 

Up.   MRL 

Coatraet  AF19  628  I640,  ProJ.  46^ft.  TMk  46O8I 

APCIL  64  307  Unclaatif  ^  report 

Descriptor*!   ("Crystal*.  Haondtic  propertiea), 
("Magnetisa.  Relaxation  tiae).  Paraaagaetic 
resonance.  Crystallography.     I 
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(2)  Discovery  of  a  nove)  teaperature 
ce  of  the  spin-lattiee  relaxation  tiae 
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le  hyperfine  coupling.   (6)  Obterva- 
illaipary  IdentificatUn  of  the 
aajriiaetric  ahape  of  the  baraaagnetie 
e  absorption  due  to  Ti(-»ii  ions  in 
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52  K.   (Author) 
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PHYSICS  -  Division  25 

Div.   25.  15 
OTS  price  $3.00 


Lincoln  Lab..  Matt.  Intt.  of  Tech.,  Lexington. 

DISTORTIONS  AND  STRESSES  OF  PARABOLOIDAL  SURFACE 

STRUCTURES.  PART  IV. 

by  J.  M.  Mar  and  F.  Y.  M.  Van.  29  Apr  64.  160p. 

LL71G1P4 

Contract  AFI9  628  500 

ESD  TDR64  55  Uaelattified  report 

Detcriptor^!   ("Structaral  ahell^,  Parabolic 
bodieaJ,  ("Parabolic  bodiea.  Structural 
•hell^).  Surface  area.  Loading  (Mechanlea). 
Shear  atreaae^, ' Gravity,  Nuaerlcal  analyai^, 
lategration,  Serict,  Differential  eqaationt. 
Vector  aaalytit. 
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AO-600  130 


Div.   25 

OTS  price  $.50 


Redstone  Scientific  laforaation  Center.  Redatoae 

Arsenal.  Ala. 

INVESTIGATION  OF  THE  TEMPERATURE  FIELD  IN  AN 

ASSYMETRICALLY  HEATED  SANDWICH  PLATE  WITH  A 

HONEYCOMB  CORE. 

by  M.  S.  Povaraittya.  22  Apr  64.  12p. 

RSIC  169;  XT  64  11645 

Uaclassified  report 

Trans,  of  Inzhenerno-Fizichetkil  Zhurnal  (USSR) 
1961.  V.  4,  no.  10,  p.  64-70. 

Oeacriptera:   ("Sandwich  panela,  Theraodyaaa- 
iea),  ("Hoaeycoab  corei,  Saadwich  panela). 
Heating,  Heat  trantfer,  Equationi.  Matheaetieal 
analyils. 

The  problca  of  the  asyaaetrical  kinetic  heating 
of  a  sandwich  plate  with  honeycoab  core  is  eon- 
lidered.   Heat  traatfcr  in  the  plate  it  due  te 
theraal  coadaction  aad  crott  radiation.   A 
foraula  for  effective  theraal  eondaction  it  ob- 
tained.  A  tiaple  tolution  of  the  problea  it 
propoted  for  the  eate  where  the  teaperatare  of 
the  outer  surfaces  of  the  plate  hat  only  a  alight 
relatioa  to  the  coordinatet.   (Author) 
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Div.   25 

OTS  price  $.75 


Vestinghouse  Research  Labt.,  Pitttbargh.  Pa. 

PARAMAGNETIC  RELAXATION  IN  CRYSTALS. 

Final  rept..  15  Apr  59-14  May  62. 

by  J.  6.  Cattle.  Jr.  and  D.  N.  Feldaaa.  1964.  22p. 

Contract  AF19  604  5589,  ProJ.  5621.  Task  56211 

AFCRL  64  308  Unclastified  report 

Descriptors:   ("Cryttal  latticea.  Paraaagnetic 
reaonance).  ("Paraaagnetic  resonance.  Relaxa- 
tion tiae), 


Solid  state  phytict.  Teit  aethods, 
Cryetal  lattice  defecta.  lapuritiee.  Microwave 
equipaent.  Abatracta. 
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Di».   25.  15 
OTS  price  $3.60 


Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 

Mright-Patterson  AFB,  Ohio. 

PROOF  OF  THE  THEOKEM  OF  A.  N. - KOLMOGOROV 

CONCERNING  THE  CONSERVATION  OF  CONDITIONALLY 

PERIODIC  NOTIONS  KITH  SMALL  CHANGE  OF  THE 

HAHILTONIAN  FUNCTION. 

by  V.  I.  Arnol'd.  7  Hay  64.  39p. 

FTD  IIT64  174;  TT  64  15691 

Dnclassified  report 

Edited  aachine  trans,  of  Uspekhi  ■■tcaaticheskikk 
Nauk  (USSR)  1963.  w.  18.  no.  5(113)  p.  13-.0. 

Descriptors:   ('Mechanics.  Perturbation 
theory).  (*Haai Itonian.  Differential  equa- 
tions). ("Differential  geoaetry,  Theoreas). 
Transforaations  (Matheaati cs) ,  Sequences. 


AD-600  149 


Di».   25 

OTS  price  $.50 


Midwest  Research  Inst.,  Kansas  City,  Mo. 

THE  STRUCTURE  AND  STRENGTH  OF  EPITAXIAL  FILMS. 

Biaonthly  progress  rept.  no.  3.  17  Feb-17  Apr  64. 

15  May  64.  12p. 

Contract  N0w64  0061d.  M.R.I.  ProJ.  2742P 

Unclassified  report 

Descriptors:   ('Epitaxial  growth.  Filas), 
(*Filas,  Single  crystals),  (*Vacuua  equipaent. 
Construction).  Single  crystals.  Crystal  growth. 
Test  equipaent,  Vacuua  apparatus.  Laboratory 
furnaces.  Strain  (Mechanics).  Silrer. 

Most  of  the  experiaental  equipaent.  designed  for 
deposition  and  evaluation  of  epitaxial  filas  on 
single  crystal  substrates,  has  been  asseabled. 
Discussions  and  photographs  of  the  evaporation 
oven,  substrate  holder,  vacuua  systea,  and  stress 
aechanisa  are  presented.   Brief  reviews  are  given 
OB  the  design  of  a  strain  aeasuring  systea  and  of 
plans  for  future  work.   (Author) 


AD-600  158 


Div.   25 

OTS  price  $.50 


Naval  Radiological  Defense  Lab.,  San  Franciieo, 

Calif. 

A   SIMPLE   DISPLAY    SYSTEM  FOR   RECORDING    RAPID 

CHANGES  IN  MASS  SPECTRA. 

by  Kenneth  A.  Lincoln.  17  Mar  64,  18p. 

NROL  TR731;  DASA  1453 

Oaclassified  report 

Descriptorsi   (*Mass  spectroscopy.  Display  sys- 
teas), ('Spectrua  analysers.  Photographic  re— 
cording  systeas).  Display  systeas.  Oscillo- 
scopes, Spectrua  aaalyiers.  Caaeras,  Xeaon 
laaps. 


A  eoRveBient  photographic  readoat  for  recordiaf 
rapidly  changing  aass  spectra  (of  the  order  of 
■illiseconds)  generated  by  a  tiae-of-f light 
iastruaent  is  achieved  by  a  coabination  of  t«* 
oscilloscopes  equipped  with  Polaroid  Land  eaMCrai 
One  of  the  oscilloscopes  is  operated  by  estab- 
lished techniques  to  display,  quantitatively, 
peak  height  versus  tiae  for  any  one  of  the  pre- 
selected aass  peaks.   Siaultaneously,  the  stetpd 
oscilloscope  in  the  systea  displays  a  raster 
presentation  of  approxiaatepeak  height  of  all 
the  peaks  in  the  spectrua  as  afunction  of  tlae. 
In  the  latter  case,  the  discrete  a/e  values  art 
displayed  on  the  horizontal  axis  as  dots  and  the 
B.ignitttde  of  the  ion  peaks  is  displaved  seal- 
quantitatively  bv  s-axis  aodulation  vintensif Ica- 
tioB  of  the  dots),  while  tiae  is  presented  at  the 
trace  is  displaced  vertically  by  a  raster  veltage 
which  is  synchroniied  with  the  tiae  base  of  the 
first  scope.   The  x-axis  circuitry  has  beea  ev* 
ployed  to  further  advantage  by  applying  it  to  the 
aoRitoring  oscilloscope  during  the  custoaary  tiae' 
of-flight  spectral  presentation  (ion-peak  height 
versus  a/e)  to  intensify  all  the  peaks  of  the 
oscilloscopic  display,  thus  enhancing  visual  ob^ 
servatioB  and  photographic  recording  for  all 
operations  of  the  aass  spectroaeter.   The  systea 
is  described,  and  several  applications  to  the 
rapid  analysis  of  gaseous  products  resulting  frea 
the  aillisecoad-duratioB  flash  pyifolysis  of  ptiy~ 
aers  are  presented.   (Author) 


AD-600  159 


Div.   25 

OTS  price  1.50 


Naval  Radiological  Defense  Lab.,  San  FraBcitet, 

Calif. 

FLASH  VAPORIZATION  OF  SOLID  MATERIALS  FOR  MASS 

SPECTROMETRY  BY  INTENSE  THERMAL  RADIATION, 

by  K.  A.  Lincoln.  24  Mar  64,  12p. 

NaOL  TR736;  DASA  I468 

Dnclassified  report 

Descriptors!   (*Mass  spectroscopy.  Solids), 
("Vaporization,  Solids),  Spectrua  analysers, 
XenoB  leaps,  Metals,  Polyaers,  Theraal  radia- 
tion, loBiiatioB  poteatials. 


Mass  spectra  of  low  vapor  pressure  a 
such  as  polyaers  and  aetals,  were  ob 
the  technique  of  flash-vaporization 
troaetry.  Single,  theraal  pulses  fr 
flashtube  vaporize  the  saaples  diree 
the  ion  source  of  a  tiae-of-f light  a 
eter;  the  aass  spectra  appear  aoaent 
screen  of  an  oscilloscope  and  are  re 
photographically.  This  technique,  w 
renders  soae  short-lived  species  aae 
aass  spectroaetrie  studies,  and  the 
(including  vacuua  lock  for  iatroduci 
saaples  into  the  instrnaent)  are  des 
(Author) 
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AD- 600  173 


OIv.   25,  9,  12 
OTS  price  $1.00 


'olytechnic  Inst,  of  Brooklyn,  N.  Y. 
ABLATION  OF  A  SOLID  SPHERE  OF  A  LON  CONDDCTI VITT 
MATERIAL, 

by  Richard  F.  Parisse.  Apr  64,  32p.  PIBAL683 
Contract  Nonr839  23,  ProJ.  NBO64  433 

Onelassified  report 

Descriptors!   ("Ablation,  Re-entry  vehicles), 

i*Aerodynaaic  heating.  Re-entry  vehicles), 
•Heat  shields.  Ablation),  Heat  of  sabliaa- 
tion,  Theraal  conductivity.  Differential 
equations.  Acrylic  resins.  Spheres,  Hypersoai* 
wiBd  tunnels.  Solids. 

As  approxiaate  solution  is  preseated  for  deter- 
aining  transleBt  teaperature  distributlQBS  aud 
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ablation  ratts  for  solid  sphere 
eoBduetivltjr  aad  constant  thera 
subjected  td  point  syaaetric  ae 
inputs.  A  short  tiae  solution 
ture  which  is  valid  prior  to  ab 
oped  by  use  of  Laplace  transfer 
solutioB  it  derived  by  approxi 
radial  teaperature  profile  by  a 
fuBction  and  utilization  of  the 
technique.  This  results  in  a  s 
liBtar,  ordinary  differential  e 
position  of  the  ablating  surfac 
the  nuaerieal  integration  of  th 
solutions  are  coapared  with  exp 
obtained  at  the  stagnation  poin 
heaisphere  tested  under  hyperso 
tions.  A  discussion  of  the  tec 
as  well  as  the  coaparison  with 
appear  in  the  body  of  the  repor 


B  lof  low  theraal 
a|  properties, 
rpdynaaic  heat 
f^r  the  teapera- 
Ittion,  is  devel- 
al.   The  ablation 
laitoR'  of  the 
n {kxpovential 
leat  balance 
eiond-order,  non- 
qi^^tion  for  the 
ej   Results  of 
e  approxiaate 
eriaental  data 
tjtf  a  Plexiglas 
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t  flow  condi- 
tques  eaployed, 
•eriaental  data, 
1  (Author) 


Stanford  Electronics  Labs.,  Stanidrd  Oniv.. 

Calif.  ^^ 

THE    QOANTIZERi      AN   APPLICATION  OF* 

TRAPPED   FLUX    IN  SUPERCONDUCTORS. 

Interia  technical    rept.,    Sep   61-Fjeb  63, 

by  D.   J.   DuaiB.   Dec   63,    47p.    SELM   128,    SEL  TR 

^717    1  Y 

Contract    Ar33   616  7726,   ProJ.    4IM,   Task   415904 

AL  TDR64  28  Uaclasslf24<j 


QUArVTIZATION  OF 


|d  report 


Descriptorsi   ('Superconductora.  Quantua 
aechaniei;,  (•Quantua  aechanicJ^  Magnetic 
fields),  Data  storage  systeas,  Coaputers, 
Circuits,  Kquations. 


The  report  describes  a  coapletely 
systea  for  the  trapping  and  detec 
quantua  values  of  flux.  The  quan 
operating  Characteristics  are  des 
six  levels  of  flux  were  trapped  a 
A  short  discussion  of  aaterial  pi 
consideratioas,  and  circuit  appli 
presented.   (See  also  AD-429  051) 
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Div.   25,  8 
OTS  price  #3.00 
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Purdue  Univ.,  Lafayette,  Ind. 
PHOTOCOPODCTIFITY  OF  GALLIUM  ANTI^ONIDE. 
Technical  rapt,  (thesis), 
by  M.  A.  Habegger.  1  June  64,  15< 
Contract  NoarllOO  04,  ProJ.  NR015]|221 

UnclassifiM  report 


Descriptortt  (*AntiaoBy  all 
dactlvity).  (•Calllua  alloys 
ity),  Photoolectric  aaterial 
Crystal  lattice  defects,  Exc 
eaergy  levels,  Phonons,  Elec 

The  photoconductivity  of  GaSb 
obtaia  inforaation  about  iapur 
levels  and  to  elucidate  the  re 
esses  of  excess  carriers.  The 
bation,  the  steady  state  aagni 
spoBse  aad  the  transient  behav 
conductive  Signal  were  studied 
were  aade  In  the  teaperature  r 
370  K.   (Author) 
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Div.      25,    12,    17 
OTS  price   |1 .  50 


Applied  Phyties  Lab.,    Johns   Hopki^t   Daiv., 

Silver   Spring,    Md. 

THE  TORSIONAL   DAMPING  CAPACITY   OF 

AND    ITS   APPLICATION  TO  THE  DAMPIW 


THIN  HUE 
OF    A   LI BEATING 


PHYSICS  -  Division  25 

EARTH  SATELLITE, 

by  J.  F.  Saola,  Paul  R.  Schrantz  and  B.  E. 

Tossaan.  Aug  63,  52p.  CM1039 

Contract  N0w62  0604c 

Dnclassified  report 

Descriptorsi   (•Satellites  (Artificial), 
Daaping),  (•Wire,  Helical  springs).  Springs, 
Berylliua  alloys.  Copper  alloys.  Plating, 
Cadaiua,  Oscillation,  Stresses,  Internal 
friction.  Creep,  Viscosity,  Grain  boundaries. 
Strain  (Mechanics). 
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been  used  effectively  to  daap 
ty  gradient  stabilized  earth 
ribed.   The  device  consists-of^ 

berylliuB-copper  helical     * 
h  cadaiua;  this  is  the  priaary 
Soae  of  the  probleas  that  con- 
iaenters  during  the  de^jelopaent 
ssed,  along  with  the  nuaerous 
re  collected.   Currently  ac- 
escribing  the  aechanisa  of  the 
n  investigated  are  ennaerated 
Author) 
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Div.   25.  17 
OTS  price  |1.60 


Aray  Engineer  Research  and  Development  Labs., 

Fort  Belvoir,  Va. 

THE  PHOTO  EFFECT  IN  COLLOIDAL  METAL  PARTICLES 

by  I.  M.  Oykaan.   1964.  12p, 

AEROL  T1721,  TT  64  15584 

Unclassif ie<l  report 

TrtBS.  of  Akadeaiya  Nauk  URSR  Kiev.   Instytut 
.Fixyky.   Trudy.  1954.  vol.  5.  p.  94-104. 

Descriptors:   (•Photoelectric  effect.  Metals), 
(•Metals,  Photoelectric  effect).  Cathodes.  - 
Atoaie  energy  levels.  Particles,  Colloids, 
Metal  filas.  Electrons,  Absorption,  USSR. 


The  conclusion  was  drawn  that  the 
is  uniquely  dependent  on  the  freq 
light  and  the  size  of  the  object, 
pendence  is  qualitatively  differe 
characteristics  of  aassive  aeta I 
reason  for  this  is  not  hard  to  fi 
tion  of  light  of  a  given  frequenc 
tion  electrons  of  the  aetal  depen 
siderable  extent  od  the  position 
energy  level.   A  saall  change  in 
sufficient  to  produce  a  sharp  var 
probability  of  absorption  of  the 
of  the  fact  that  an  increase  in  t 
irradiated  objective  is  accoapani 
crease  in  the  nuaber  of  levels,  t 
any  be  such  that  none  conditions 
absorption  of  light,  and  hence  a 
photocurrent.  at  the  given  freque 
ly,  if  the  object  is  saall,  there 
single  level  froa  which  light  of 
quency  can  transfer  electrons  to 
spectrua,  but  the  probability  of 
aay  be  <^uite  high.   (Author) 
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OTS  price  II.OO 


Lessens  sBd  Associates,  Inc..  Walthaa.  Mass. 

ACOUSTIC  EMISSION  UNDER  APPLIED  STRESS. 

Bept.  for  15  Apr  63-14  Apr  64. 

by  B.  H.  Schofield.  May  64,  36p. 

Contract  AF33  657  8562,  ProJ.  7360.  Task  736002 

ASD  TDR63  509  P2       Unclassified  report 
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Descriptors:   ("Siagle  crystals.  Gold).  ("Gold. 
Acoustic  properties).  (•Metallic  crystals. 
Acoustic  properties).  Acoustics,  Surfaces, 


Division  25  -  PHYSICS 

Thin  filBi.  Oxides.  Crystal  lattice  defect*. 
Stresses.  Strain  (Mechanics),  Loading  (Mecliaa- 
ics),  Deforaatipn.  Heat  treataent. 
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Div.   25,  17 
GTS  price  $2.60 


Battelle  Memorial  Inst..  Coluabui,  Ohio. 

EFFECTS  OF  PLASTIC  DEFORMATION.  ANNEALING.  AND 

FATIGUE  ON  THE  ELECTRICAL  PROPERTIES  OF  INDIUM 

ANTIMONIDE. 

Final  rept..  1  Apr  56-31  Mar  (>A, 

by  J.  J.  Duga  and  A.  H.  Clauer.   15  May  6^.  2^p. 

Contract  Nonr1870  00.  Proj .  NR023  462 

^  Unclassified  report 

Descriptors:   (*Seaiconduetors.  Electrical 
properties),  ("Indiua  alloys.  Antiaony  alloys). 
(•Antiaony  alloys.  Indiua  alloys),  Deforaation, 
Plasticity,  Heat  treataent.  Fatigue  (Mechanics), 
Crystal  lattice  defects.  Transport  properties. 
Metallography. 

The  project  was  concerned  with  the  effects  of 
plastic  deforaation,  annealing,  and  fatigue  oo 
the  electrical  properties  t>f  the  seaiconductor 
Indiua  antiaonide.   It  was  anticipated  that  the 
large  carrier  aobilities  observed  in  n-type 
iadiua  antiaonide  and  the  correspondingly  large 
sensitivity  to  lattice- defects  could  be  used  as 
a  tool  for  investigating  the  effects  of  lattice 
disregistry.  point  defects,  dislocations,  etc., 
and  to  analyze  the  transport  properties  in  teras 
of  the  aechanisas  of  defect  generation  and  inter- 
action.  It  was  then.  also,  the  purpose  of  the 
basic  research  prograa  to  atteapt  to  establish 
guidelines  whereby  an  understanding  of  the 
aechanisas  of  fatigue  aight  follow.   Each  of  the 
original  objectives  was  either  followed  through 
to  the  solution  of  specific  probleas.  or  has  at 
least  provided  a  aodel  upon  which  one  aay  build 
for  acre  detailed  study.   (See  also  PB-159  350). 
(Author) 


AD-600  26^ 


Div.   25 

OTS  price  $.75 


Bausch  and  Loab.  Inc.,  Rochester,  N.  ¥. 

INFRARED  COATING  STUDIES. 

Final  quarterly  rept.,  15  Dec  63-15  Mar  64. 

15  Mar  64,  23p. 

Coatract  DA44  009AMC124T 

Unclassified  report 

Descriptors:   ("Infrared  optical  aaterials. 
Reflection),  ("Infrared  filters.  Refractive 
index).  Lead  coap.ounds.  Chlorides.  Zinc  coa- 
pounds,  Tellurides,  Lithiua  coapounds.  Fluo- 
rides, Crystals,  Filas,  Coatings,  Adhesion. 
Optical  properties.  Vapor  plating. 

The  report  deals  with  the  experiaeatally  deter- 
aiaed  refractive  indices  of  filas  of  lead 


chloride  and  sine  tellaride,  and  with  the  re- 
flectance enhancea«nt  of  the  reststrahlen  of 
filas  and  crystals  of  lithiua  fluoride  by  aeans 
of  siagl*  layers  of  sine  telluride.   After  • 
section  on  aiscellaneous  experiaental  observa- 
tions of  the  adherence  of  certain  infrared  filas 
and  substrates,  the  report  concludes  with  a  short 
suaaary  of  the  year's  work.   (See  also  AD-429 
240).   (Author) 
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OTS  price  $5.60 


Laboratoire  d'e  Physique  Theoriqu*  at  Haates 

Energies,  Orsay  (France). 

NON  LOCAL  QUANTUM  ELECTRODYNAMICS, 

by  Maurice  Levy.  Dec  .63.  53p.  Th38  11 

Grant  AF  EOAR63  47 

Uaclassified  report 

Descriptors:   ("Field  theory.  Photo**), 
(•Quantua  aechanics,  Electroaagnet ic  fields). 
(•Photons,  Quantaa  aechaaics).  Charged 
particles.  Particle  trajectories.  Perturba- 
tion theory.  Integration,  Operators  (Mathe- 
■atics),  Invarianee.  Polarization.  Matrix 
algebra. 

A  gauge  invariant  non-local  fora  of  quantaa 
electrodynaaics  is  constructed  by  introducing, 
in  the  interaction  Lagrangian,  averages  of  the 
Dirac  field  operators  over  tiae-like  paths.   It 
is  shown  that  this  theory  leads  to  convergent 
results  to  every  order  of  perturbation  theory. 
Observable  quantities  are  averaged  subsequently 
over  all  possible  tiae-like  paths.   The  theory 
contains  a  finite  renoraa lization  of  the  photo* 
aass  which  does  not  conflict  with  gauge  invar- 
ianee.  The  experiaental  requireaent  that  the 
physical  aass  of  the  photon  should  vanish  corre- 
sponds to  an  additional  condHion  to  be  iaposed 
to  the  paraaeters  of  the  theory.   (Author) 
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Laboratoire  de  Physique  Theorique  et  Haut** 

Energies,  Orsay  (France). 

ON  THE  COLLECTIVE  VIBRATIONS  OF  A  MANY-FERMION 

SYSTEM. 

by  B.  Jancoviel  and  0.  H.  Schlff.  Feb  64.  Hp. 

Th42 

Grant  AF  E0AR63  47 

Uaclassified  report 

Descriptors:   ("Feraions,  Vibration).  ("Field 
'theory.  Feraions).  ("Qaantua  aechanics, 
Feraions).  Particles.  Energy.  Nuaerical 
analysis.  Special  functions  (Matheaatical) . 
Integral  equations.  N-body  problea. 


Ike  energy  levels  of 
investigated  through 
tor  coordinate  aethod 
Hheeler-Griffin.   A  t 
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(Author) 
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rial  wave  function  for  the' 
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artree-Fock  ground  state 
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ral  equation  is  established 
ction.   Through  appropriate 
integral  equation  is  trans- 
diager  equation  for  a  set 
seillators.  which  can  be 
and  wave  functions  are  ob- 
state  and  the  low  excited 
The  present  approach  Is 
doB  phas*  •pproxla*tio*. 
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H*gh*s  Research  Labs..  Malibu,  dslif. 

LASER  DEVICES  EXPLORATORY  INVEStlGATION. 

lateria  engineering  r*pt.  no.  4.  3  F*b-30  Apr  <64, 

by  H.  V.  Niaston.  30  Apr  64.  22j , 

Contract  AK33  657  11650 


Unclassifiad  rsport 

Descriptors:  ("L*s*rs.  0*sig*)|.  ("Lasers. 
Materials).  Optical  equipaent  Qoaponents. 
Sapphires.  Ruby.  Siagle  crystals.  Crystal 
growth.  Lanthanua  coapounds.  F;luorides. 
Gadoliniua  coapounds.  Oxides,  jlapuritles, 
Proaethiua.  Chroaiua,  Earoplua,  Saaariua. 
laaan  spectroscopy.  Microwave  spectroscopy. 

Th*  fabrication  and  testing  of  sapphire  qaarter- 
wavo  plates  for  ase  with  ruby  Inlla  novel  longi- 
tudinal aode  selector  were  coapllated.   Testing 
ef  the  •Uiptical  puaping  cavity!  for  cw  operation 
wa*  begun.   A  new  setup  aade  posaible  the  growth 
of  doped  lanthanua  trifluorid*  ci*ystals  of  rela- 
tively high  quality.   Flaae  fasi|dn  techniques 
w*r*  as*d  to  aak*  single  crystal]  >Gd203.   Th*  opti- 
cal spactra  of  the  newly  grown  L^F3:Pr(3-f)  and 
Gd203  (which  contained  europlaa  ktnd  saaarlaa  ia- 
pnrities)  were  obtainad.   Microwlave  spectra  of 
cbroai*a-dop*d  LaF3  war*  obs*rv*d.  and  work  con- 
tl*B*d  0*  th*  ld*ntification  of  the  resonances 
observed  in  terbiaa-doped  LaF3.  i  Anoaalies  in 
th*  *alssion  angles  of  anti-Stokies  cones  froa 
various  stlaulatad  Raaan  scattsrlng  (SRS)  aat*- 
rlals  war*  aeasured,  and  possible  explanations 
*x*ain*d  *xp*riaentally.   Th*  aopt  recent  aeas- 
■  r*a*nts  show  thst  both  Stokss  »ft4   anti-Stok*s 
con*s  in  typical  SRS  aaterials  h|alve  angle  spreads 
greater  than  1  degree  and  waveleiugth  spreads  of 
th*  ord*r  of  20  Aagstroa  aaits.   (Sa*  also 
AD-429  856).   (Author) 


AB-600  275 


DlT.   25.  4.  20 
OTS  price  $1.00 


A*ti-Suba*ria*  Warfare  Lab.,  Nav^ft  Air  Devel- 

*pa*nt  Center,  JohnsviUe.  Pa. 

SPIN  ECHOES  IN  MAGNETIC  RESONANCE. 

Fouadational  Research  Prograa  Phi 

by  6.  Thoaas  Moore.  17  Apr  64,  3^ 

Task  FR30304 

NA0C  AM  6332 


k*e  rept., 

r 

Dnelasslflsd  report 


Oescriptorsi   ("Nnelear  aagnetU  resoaanee. 
Theory),  ("Naclear  spins,  NuclMr  aagaetic 
resoaanee),  ladiofrequeney  pnl^^s,  Resbnaace, 
Relaxatioa  tiae,  Measureaeat. 


report  reviews  the  general  theory  of  nuclear 
aetic  resonanc*  with  particulif  aaphasis  on 


Th* 
■ag 

th*  th*ory,  a«thods,  sad  t*ehnlq4M  of  pulsed 
resonance  systeas.   Descriptions  {tre  given  of 
the  response  of  nuclear  spias  to  1.  2,  3,  and 
Bulti-puls*  arrays  ralstlng  «*ch  io  the  aathe- 
aatieal   deve^epaent  of  E.  L.  Hal|*.  1950.   In- 
cluded are  oscilloscope  pictures  \it   typical 
exaaples  of  the  vsrious  pulse  an<('echo  arraage- 
a*ats  illustrating  their  use  in  44 
lax*tion  tiaes  (spin-spin  and  spill 
(Author) 
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Oiv.   25,  15    ;i 
OTS  price  $a.7J>  . 

Antenna  Lab..  Ohio  State  Univ.  la^arch  Fouada- 

tion,  Coluabus. 
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■AVE  FUNCTIONS  AND  TABLES  OF  ARC 
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PHYSICS  -  Division  25 


15  Nov  63.  130p. 


by  R.  DeVore  and  Shen  Lin. 

0SURF1565  4 

Contract  AF33  657  10426 

Unclassified  report 

Descriptors:   ("Functions,  Tables).  ("Tables, 
Functions),  ("Have  functions.  Tables). 
("Special  functions  (Matheaatical).  Tables). 
Quaatua  aechaaics.  ^ 

The  regular  and  logarithaic  Couloab  wave  func- 
tions have  been  tabulated  for  an  attractive 
potential  froa  k-0.01  to  k-1.00  in  steps  of  0.02 
within  the  radial  range  0.05  <  r  <  10.0  for  the 
first  three  angular  aoaentua  values.   The  argn- 
aent  of  the  gaaaa  function  gaaaa  (l  -»^  1  sab  eta) 
has  been  tabulated  for  the  paraaeter  1.  -3  <l  <^, 
with  eta  varying  froa  -2.0  to  ♦30.0.   (Author) 


AO-600  291 


Div.   25 

OTS  price  $1.00 


Aerospace  Inforitfation  Div.,  Mashiagtoa,  0.  C. 

SOVIET  ADVANCED  LASER  PROPOSALS:  COMPREHENSIVE 

REPORT. 

Rept.  no.  1. 

13  May  64.  33p. 

AID  P64  35}  TT  64  15657    Onelassified  report 

Report  on  Surveys  of  Sovi«t-Bloc  Scientific  and 
Technical  Literature. 

Descriptors:   ("Lasers.  Scientific  research). 
Aaplifiers.  Raaan  spectroscopy,  Gaaaa-ray 
spectra.  Fiber  optics,  Plasaa  physics.  Organic 
coapounds.  Atoaic  energy  levels.  USSR.  Line 
spectrua. 

A  r*vi*«  of  Soviet  literature  is  given  on  con- 
trollable lasers  based  on  the  Zeeaan  effect. 
gaaaa  lasers,  fiber-optics  lasers,  Raaan  scatter- 
ing lasers,  plasaa  lasers,  cheaical  lasers,  and 

lasers  based  on  orgaalc  aaterials.   (Author) 


AD-600  293 


Oiv.   25 

OTS  price  $.75 


Mithras.  Inc..  Canbridge.  Mass. 

THE  ULTRAVIOLET  ABSORPTION  SPECTRA  OF  RUBY. 

Scientific  rept.  ne.  1, 

by  Charles  S.  Naiaan  and  Arthur  Lins.   Oct  63, 

28 p.  MC62  49R1 

Contract  AFI9  628  2395.  Proj.  5621,  Task  562T04 

AFCRL  63  581  Unclassified  report 

Descriptors:   ("Lasers.  Ruby),  ("Ruby,  Ultra- 
violot  spectroscopy),  ("Ruby,  Absorption 
spectrua).  Crystal  structure.  Crystsls.  la- 
purities.  Fluoresceace,  Excitatioa,  Atoaic 
energy  levels. 

The  ultraviolet  absorption  spectra  of  ruby  were 
studied  in  absorption  and  fluorescence.   Measure- 
aents  were  perforaed  on  heavily  doped  rabies  of 
up  to  4.3  percent  Cr.   This  data  was  correlated 
with  excited  state  absorption  experiaents  per- 
foraed on  the  long  lived  2E  level.   The  spectra 
•re  assigned  on  the  basis  of  th*  staple  crystal 
field  theory,  taking  into  account  intensities  and 
polarisatieas.   Th*  charge  traasfer  spectrua  of 
Cr(3^)(d3)  ia  A1203  is  also  discussed.   Evidence 
is  found  of  spin  forbidden  bund*  (doublets) 
borrowing  intensity  froa  charge  trai^sfer  spectra. 
This  probably  explains  the  origin  and  intensity 
ef  the  so-called  'forbidden  charge  transfer 
bands'  froa  40.000/ea  to  50,000/ca  ia  ruby. 
Discussed  in  brief  are  details  of  the  spectra, 
such  as  the  trigoaal  field  splitting,  vibratieaal 
structure,  aad  the  'pair  beads'  at  about 
28.000/ca  to  30,000/ca,  discovered  by  Lias  sad 
Newnhaa.   A  nuaber  of  possible  explanations  *f 
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the  latter  are  put  forward  in  terna  of  aiailar 
spectra  observed  in  ((HN3)5Cr  -  0  -  Cr  (HN3)5) 
(^♦),  or  .the  Pr  C13  fluorescence  studied  by 
Varsaayi  and  Dieke,   Finally,  the  relevance  of 
the  work  to  the  operation  of  ruby  optical  aasers 
is  touched  upon.   Specifically,  soae  unique  ^ 
haraonic  experiments  are  suggested.   (Author) 


AD-600   311 


Div.      25 

OTS  price   $3.00 


California    Univ.,    tos    Angeles. 

MASS   SPECTKOMETER    STUDIES   OF   IONIZATION 

PHOCKSSES    IN    NITROGEN. 

Scientific    rept.    no.    1, 

by  D.  D.  BrigU«-  1964..  I61p. 

Contract  AF19  628  273.  Projs.  8605;  7635,  Tasks 

860504;  7635 

AFCRL  64  259  Unclassified  report 

Descriptors:   (•Mass  spectroscopy.  Gas  ioniza- 
tion), ("Gas  ionization,  Nitrogen).  Nitrogen, 
Plasna  physics.  Ions.  Electroil  bomhardment . 
Ionization.  Transport  properties.  Life  ex- 
pectancy. Recombination  rea.ctions. 
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nomenon  of  spontaneous  ionization  in 
n  is  discussed  and  the  auroral  afterglow 
ibuted  to  this  process.   The  ions  which 
racted  from  the  nitrogen  plasna  after- 
re  analyzed  with  an  electric  quadrupole 
ectrometer.   The  mass  spectrometer  meas- 
s  were  supplemented  by  r.f.  absorption 

It  is  concluded  that  the  precursor 
n  the  afterglow  is  the  production  of  free 
ns  and  ions.   The  observed  afterglow  light 
suit  of  rapid  ion-neutral  and  ion-electron 
ons. 


AD-600  321 


Div.   25 

OTS  price  $.75 


General  Mills.  Inc..  Minneapolif.  Minn. 
ELECTRICAL  CHARACTERISTICS  OF  GRAIN  BOUNDARIES 
IN  COMPOUND  SEMICONDUCTORS. 

Final  rept..  „  ,_  _. 

by  R   K.  Mueller.   28  June  63.  21p.  GM12404 

Contract  AF49  638  628 

Unclassified  report 

Descriptors:   (•Semiconductors.  Grain  bound- 
aries), (•Grain  boundaries.  Semiconductors). 
(•Grain  boundaries.  Electrical  properties). 
(•Crystal  lattice  defects.  Grain  boundaries). 
Single  crystal!.  Crystal  growth.  Purification. 
Indium  alloys.  Antiaony  alloys. 

The  principal  effort  was  directed  toward  the 
preparation  of  low-angle  grain  boundaries  in 
indium  antimonide  (InSb)  and  the  study  of  their 
electrical  and  galvanomagnetic  properties  with 
the  ultimate  objective  of  relating  these  prop- 
ertiei  to  the  structure  of  the  boundary.  (Author) 
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Div.   25 

OTS  price  $2.50 


Laboratory  for  Atmospheric  and  Space  Physics, 

Uaiv.  of  Colorado,  Boulder. 

THE  ABSOLUTE  QUANTUM  EFFICIENCY  OF  SODIUM 

SALICYLATE  EXCITED  BY  EXTREME  ULTRAVIOLET  LIGHT. 

AF  Scientific  rept.  no.  4  and  NASA  Scientific 

rept.  no.  3.  *»y   62-Apr  64, 

by  Elmo  Cody  Bruner,  Jr.  Apr  64,'  104p. 

Contracts  AF19  628  287,  NASr86,  ProJ.  8627, 

Task  862703 

AFCBL  64  340  Daclaisified  repor*^ 

Descriptors:   (•Luminescence,  excitation). 
(•Salicylates,  Laminesceaee),  Sodium  compounds. 
Salieyclic  acids.  DltraTlolet  radiation. 
Spectroscopy,  Quaatum  meehaaies. 
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DiT.   25,  20 
OTS  price  $1.10 


Army  Engineer  Research  and  Development  Labs.. 

Fort  BelToir,  Va. 

A  SPECTROMETER  FOR  ULTRA-SOFT  X-RAY  RADIATION 

WITH  COMPREHENSIVE  REGISTRATION  OF  RADIATION  BY 

MEANS  OF  SECONDARY-ELECTRON  MULTIPLIERS  AND  A 

GEIGER  COUNTER, 

by  A.  P.  Lukirskii.   1961,  8p. 

AEBDL  T1620;  TT  64  15839 

Unclassified  report 


Trans,  of  Akademiya  Nauk  SSSR.   Izvestiya. 
Seriya  Fizicheskaya,  1961  (v.  25)  no.  8,  pp. 
918. 


913- 


Descriptors:   (•Nuclear  radiation  spectrom- 
eters. X-ray  spectroscopy).  (•X-ray  soectros- 
copy.  Nuclear  radiation  speptrometer s ) .  Radia- 
tion measurement  systems.  Geiger  counters. 
Electron  multipliers,  Secondary  emission, 
USSR. 


AD-600  328 


DiT.   25 

OTS  price  $1 .60 


HcMaster  Univ.,  Hamilton  (Ontario). 

INHIBITED  DISSOLUTION  OF  (IOO)  SURFACES  OF  SINGLE 

CRYSTALS  OF  LITHIUM  FLUORIDE. 

Technical  rept.  no.  2, 

by  M.  B.  Ives  and  J.  T.  Plewes.  May  64.  I6p. 

Contract  Nonr392500 

Uaelassifiad  report 

Descriptors:   (•Single  crystals.  Lithium  com- 
pounds;. (•Lithium  compounds.  Fluorides). 
(•Etched  crystals.  Solubility).  Inhibition, 
Iron.  Ions.  Autoradiography,  Adsorption, 
Surfaces,  Crystal  lattice  defects. 

A  technique  is  described  for  the  determination  of 
the  dissolution  rates  of  (IOO)  lithium  fluoride 
surfaces  in  dilute  aqueous  solutions  of  ferric 
fluoride.   The  effect  of  ferric  ion  eoateat  of 
the  etchant  on  the  rate  is  found  to  be  coastaat 
for  ion  concentrations  substaatially  in  excess 
of  the  optimum  for  the  production  of  smootk-faea4 
square  etch  pits  at  dislocations.   The  results 
correlate  well  with  recent  theories  concerning 
the  adsorption  of  ferric  ions  during  etching. 
The  effect  of  lithium  fluoride  undersaturatioa 
varies  greatly  from  specimen  to  specimen  aad 
demonstrates  the  heterogeneous  nature  of  hole 
nucleation  in  the  close  packed  surfaces.   (See 
also  AO-4OO  725)   (Author) 
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Purdue  Univ.,  Lafayette  lad.  School  of  Aero- 
nautical and  Engineering  Seiaaees. 
A  DYNAMICAL  THEORY  OF  POLAR  ELASTIC  DIELECTRICS. 
Technical  rept.  no.  25. 
by  Boy  C.  Dixon  and  A.  Carnal  Eringen.  Apr  6i, 

89p. 

Coatract  Nonr1100  23 

Daelatsifiad  report 
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Geophysics  Corp.  of  America,  Bedfoltd,  Mass 

CALCUUTIONS  OF  NAVE  FUNCTIONS  ANC|  ^TRANSITION 

PROBABILITIES. 

Final  rept. , 

by  Ali  M.  Nagvi  and  George  A.  Via:t|4r.  Mar  64. 

631p. 

Contract  AF29  6OI  5676,  Proj.  7811  J  DASA  07  003, 

Task  781101 

BID  TDB63  3118         Uaclassifi|4d  report 


Descriptors:   (•Mave  function,  CJ* 
mechanics),  (•Quantum  mechanics 
(•Atomic  orbitals.  Momentum),  El 
Integrals,  Numerical  analysis,  94 
variations.  Nuclear  properties. 
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Basel  Univ.    (Swltxerland) . 

ANALYSIS   OF   THE    SPECTRUM   OF   THE   N^t>IC  OXIDE 

MOLECULE. 

Scientific  rept., 

by  E.  Mieacher.  Mar  64.  5p. 

Great  AF  E0AR63  109 
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PHYSICS  -  Division  25 

Descriptors:   ('Nitrogen  compounds.  Oxides). 
(•Oxides,  Nitrogen  compounds).  (•Absorption 
spectrum.  Analysis).  Molecular  spectroscopy. 
Excitation,  Isotopes. 

Progress  in  the  analysis  of  the  NO-  absorption 
spectrum  is  reported.   Three  isotopes  of  the 
molecule  are  studied.   New.  energy  levels  and 
their  interactions  are  discussed.   (Author) 


A0-600  413 


DiT.   25.  2,  15,  19 
OTS  price  $1.25 


RAND  Corp.,  Santa  Monica,  Calif. 
A  BASIC  APPROACH  TO  THE  USE  OF  CANONOCAL 
VARIABLES  AND  VON  ZEIPEL'S  METHOD  IN  PERTURBA- 
TION THEORY, 

by  J.  H.  Hutcheson.   Hay  64,  49p.  RMi;074PB 
Contract  AF49  638  700 

Unclassified  report 

Descriptors:   (•Perturbation  theory),  (•Dif- 
ferential equations.  Numerical  analysis). 
(•Transformations  (Mathematics),  (•Celestial 
mechanics).  Celestial  navigation.  Space 
flight.  Guidance. 
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ratio  iBproveBent  of  as  higk  as  13  db  *• »  "eai- 

ured  at  ■icro»a*e  frequencies  in  L-band  region. 
This  effect  is  believed  to  be  siMllar  to  the 
■nltipller  phototube  gain  effect  in  that  a  signal 
aaplification  in  the  avalanche  region  results  by 
collision  induced  electron  siult  iplicat  ion.   Near 
the  avalanche  breakdown  voltage  increases  in  sig- 
nal strength  were  observed  to  be  as  high  as  28  db. 
The  general  signal  enhanceaent  effect  at  avalanche 
breakdown  was  observed  for  Modulation  frequencies 
ranging  all  the  way  froB  the  audio  to  the  Bicro- 
wave  range.   The  highest  siicrowave  Modulated  fre- 
quency seen  with  silicon  photodiodes  has  been 
with  the  use  of  the  avalanche  effect.   This  was 
at  a  frequency  at  soaewhat  in  excess  of  2 
kilOHegacycles.   (Author) 

AD-600  4.30      DiT,   25 

OTS  price  $.75 

Space  Sciences  Lab.,  General  Electric  Co.. 

Philadelphia,  Pa. 

ROTATIONAL  EXCITATION  OF  MOLECULAR  IONS  BY 

ELECTRONS. 

Technical  rept.  no.  2,' 

by  D.  H.  Sarapson.  May  bU.    30f>.  B6iSD31 

Contract  Nonr418800.  ProJ.  NH061  U7 

Unclassified  report 

Descriptors:   (*Ionized  gases,  Perturbation 
theory).  ("PlasBa  physics,  Perturbation 
theory).  (*QuantuM  Mechanics,  PlasMa  physics). 
OiatoMic  Molecules,  Ions,  Excitation,  Elec- 
trons, Field  theory. 

The  first  order  perturbation  theory  used  by  R.  C. 
Stabler  to  coMpute  the  cross  Section  for  rota- 
tional excitation  of  hoHonuclear  diatOMic  Mole-, 
cular  ions  by  electrons  is  shown  to  be  equivalent 
to  an  approxiMation  to  the  Method  of  distorted  - 
waves  for  which  the  validity  criteria  can  be 
specified  with  More  precision.   (See  also  AD-430 
219)   (A"thor) 


Technical  rept.  no.  32, 
by  Alexander  D.  Jacobsoa. 
Contract  AF49  638  1266 


June  6^,  2Hp. 


AFOSR  64  0804 


Oaclassified  report 
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California  Univ.,  Berkeley. 

STEADY  DETONATIONS  IN  GASEOUS  OZONE. 

Technical  rept. , 

by  R.  W.  Getzlnger,  J.  Ray  bowen,  A.  K.  OppenbeiM 

and  M.  Boudart.   May  64.  41p.  UCB3P 

Contract  Nonr3623  00,  Proj.  NR098  038 

Uncl-assif ied  report 

Report  on  Project  SQUID.   International  SyaposiuM 
on  CoMbustion  (lOth),  CaMbridge  University, 
August  1964. 

Descriptors:   (*03one.  Detonation  waves), 
(•Detonations,  Velocity).  Oxygen,  Argon, 
HeliuM,  Gases.  CoMbustion,  Shock  tubes, 
Pressure,  Theory. 

The  velocity  of  steady  detonation  waves  in  gas- 
eous ozone  has  been  Measured  over  a  wide  range 
of  conditions:  in  tubes  of  diaMeter  between  1 
and  25. A  mm.,  at  initial  pressures  below  80  and 
220  Torr  and  in  Mixtures  containing  froM  72.5 
to  96.6%  ozone  in  oxygen  or  argon.   The  experi- 
Mental  velocities,  extrapolated  to  infinite  tube 
diaMeter,  agree  within  experiMental  error  with 
those  calculated  by  the  classical  theory  of  - 
ChapMan  and  Jouguet.   (Author) 


Descriptors:   ('Radio  astronoay) ,  (*Electro- 
Magnetic  fields.  Theory),  Dielectrics,  Statis- 
tical analysis.  Polarization,  Differential 
equations.  Tensor  analysis.  Vector  analysis. 
Statistical  functions.  Green's  function.  Radio 
interferoMeters,  Noise  (Radio),  Radio  Inter- 
ference, Sources,  Equations. 

Attention  is  restricted  to  fields  whose  randoM 
fluctuations  result  exclusively  froM  the  chaotie 
nature  of  the  source.   The  theory  is  expressed 
in  terMS  of  the  second  order  HOMent  of  the  field 
vector;  hence,  it  is  a  tensor  theory.   The  prin- 
cipal field  quantity,  the  dyadic  field  spectral 
density  (DFS),  is  interpreted  froM  both  a  statis- 
tical and  a  physical  standpoint.   In  particular, 
a  statistical  analysis  of  partial  polarisation 
is  presented  with  the  alM  of  providing  a  physical 
interpretation  of  the  polarization  of  a  quasi- 
MonochroMatic  field.   The  differential  equations 
that  govern  the  behavior  of  the  DFS  are  derived 
in  the  presence  of  a  source,  in  a  source  free 
region,  and  iir  a  generalized  dielectric  MedluM. 
Boundary  conditions  are  derived  for  the  DFS  at  a 
dielectric  interface,  at  a  perfectly  conducting 
interface,  and  at  infinity.   The  differential 
equations  are  integrated  for  various  cases  with 
the  aid  of  the  dyadic  Green's  fanction.   The 
resulting  integral  representation  for  the  DFS  is 
eMployed  to  analyze  an  experiMent  that  involves 
the  Heasurenent  of  a  partially  polarized,  in- 
coherent, discrete  radio  star  by  Means  of  a  two- 
elenent  radio  i nterf eroMeter .   (Author) 
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OTS  price  11.00 

Louvain  Univ.  (BelgiuM). 

IONIZATION  IN  FUMES  AND  IDENTIFICATION  OF  THE 

NEGATIVE  FLAME  IONS. 

Scientific  rept.  no.  4, 

by  A.  van  Tiggelen.  May  64,  AOp. 

Contract  AF61  052  398 

ARL  64.  104  Unclassified  report 

Descriptors:   ("FlBMes,  Ions),  ("Gas  ioniza- 
tion, FlaMes) ,  ('Ions,  Electrons).  CoMbustion. 
CoMbustion  products,  Ionization.  Mass  spectrof- 
copy.  Identification. 

A  suHHary  is  given  of  the  Most  representative 
actual  data  concerning  the  MeasureMent  of  the 
cheMi-ion  concentration  in  the  flaMe  reaction 
zone,  the  identification  of  these  ions  and  the 
rate  of  their  recoMbination  in  the  afterburning 
zone.   A  few  possible  processes  for  their  foraa- 
tlon  are  discussed;  an  estiwate  of  the  rate  of 
such  process  is  given.   Somo  relations  are  de- 
rived concerning  the  Most  probable  values  of  th« 
ion  concentrations  in  the  flsMO  front.   Ions  were 
produced  in  the  flaMe  gases  by  Means  of  electron 
boabardMent.   InforMation  is  given  on  the  nature 
of  soMe  transitory  coMbustion  products  in  the 
flaMe.   The  identity  of  the  negative  ions  in  the 
flaMe  was  investigated.   One  conclusion  concerns 
the  large  concentration  of  negative  ions  whose 
aMount  is  coMparable  to  the  aMount  of  positive 
ions;  therefore,  it  is  not  true  that  the  elec- 
trons are  the  Main  negative  charge  carriers. 
(See  also  AD-A04  876)   (Author) 
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Antenna   Lab.,    Calif.    Inst,    of  Tech.,    Pasadena. 
ON   THE   THEORY   OF   NOISE-LIKE    ELECTROMAGNETIC 
FIELDS    OF  ARBITRARY   SPECTRAL  NIDTH. 
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Arnold  Engineering  DevelopMent  Center.  Arnold 

Air  Force  Station,  Tenn. 

SPECIFIC  HEAT  AND  SPEED  OF  SOUND  DATA  FOR 
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IMPERFECT  AIR, 

by  Clark  H.  Lewis  and  Charles  A 

154p. 

Contract  AF40  600  1000,  ProJ.  VT${)02 

AEDC  TDR64  36  Unelassi 


Descriptors:   (*Air.  Specific 
Sound),  Velocity,  TherModynaai 
properties,  Tables,  Data. 
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Aveo-Everett   Research   Lab.,    Ever 

USE   OF    GUARD   RING   SHIELDS    ON    NEGAlRI 

LANGMUIR    ION   COLLECTION   CURRENT 

by  G.    S.    Janes    and   J.    P.    Dotson. 

AMP137 

Contract  AF49  638  659 

Unclassif 
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Measureaent, 


The  note  describes  a  shielded  ion' iBollection 
probe  that  provides  a  constant  effective  ion 
collection  area.   It  is  partieula^jly  useful 
when  the  plasaa  properties  vary  ih  tiae  or 
•pace.  (Author) 
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Hughes  Aircraft  Co.,  Culver  City, 

GENERALIZED  COHERENCE  THEORY. 

Scientific  rept.  no.  3, 

by  G.  0.  Young  aad  A.  Ksienaki.  H^r  64.  94p. 

Contract  AF19  628  333,  ProJ.  46OO.  Task  46OOO6 

Unclassified  report 

T ' 

Descriptors:   (•Electroaagnetic  rields.  Theory). 
(•Electroaagnetic  fields.  Stati$iicai  proc- 
esses), (•ElectroMagnetic  waves],  Equations, 
Statistical  functions.  Space  coff unieation  sys- 
tCMs.  Microwave  coMMunication  svtteMt.  Mave 
transMission,  CoMMunicatioa  thei^y. 

Current'  coherence  theory  applies  il^iMarily  to 
ergodic  fields  generated  by  uncontrolled  sourcea. 
In  coMMunications,  radar,  etc..  c^ttrolled 
sources  predoMinate  since  they  ar4  essential  to 
the  operation  of  such  systCMS.   Coherence  con- 
cepts Must  therefore  be  extended  i^   include  non- 
stationary,  controlled  sources.   tl0  theory  de- 
veloped in  this  report  applies  to  lany  type  of 
process  of  source.   It  is  shown  tijit  the  coher- 
ence properties  of  electroMagnetl^. waves  bear  a 
direct  relationship  to  their  iafovtation  carrying 
capacity.  Thus  a  MaxiMUM  inforMatil«n  transfer  can 
only  be  accoMplished  by  Means  of  «, coherent  field. 
The  coherence  function  is  defined  as  a  space-aad- 
tlMC  averaged  cocrelatioa  function  between  field 
strengths  at  two  points  in  a  4-di4#nsional  space- 
tiae  doaain.   The  field  is  definedias  'coherent' 
•hen  the  coherence  function  is  a  Rfriodic  fuaction 
of  an  increaent  in  the  space-tiae  i^oordinates. 
Th*  field  li  defiaed  as  incoherent!  when  the  co- 
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herence  function  is  zero.   If  the  coherence  func- 
tion satisfies  neither  of  these  conditions,  the 
field  is  'partially  coherent.'   A  nuaber  of  ex- 
SMples  are  worked  out  of  the  coherence  properties 
of  Monochroaatic  and  polychroaatic  waves  eaitted 
by  either  point  sources  or  extended  objects.   The 
effect  of  aperture  liMitation  on  the  coherenee 
properties  of  the  iMage  of  the  above  sources  is 
also  investigated.   (Author) 
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Div.   25 
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Naval  Research  Lab.,  Washington,  D.  C. 
LOCALIZED  MODES  OF  VIBRATIONS  IN  IONIC  CRYSTALS 
WITH  AN  ISOTOPIC  DEFECT, 

by  G.  S.  Zavt  and  N.  N.  Kristoffel.  1964,  15p. 
NRL  Tran8970;  TT  64  15840 

Unclassified  report 

Lokal'nye  Kolebaniya  v  lonnykh  KristAlakh  s 
IzotopicheskiM  DefektoM;  Trans,  of  AkadoMiya 
Nauk  Estonskoi  SSR  (Tallinn).   Institut  Fiziki  i 
AstronoMii.   Trudy,  I963.  v.  23.  p.  3-17. 

Descriptors:   (•Crystals,  Vibration);  (•Crystal 
lattice  defects.  Equations),  Isotope  iMpuri- 
ties,  SodiuM  coHpounds,  Fluorides,  USSR. 


An  equation  for  the  deterMination  of  the 

frequencies  of  localized  Modes  of  vibrations 

generated  by  an  isotopic  iapurity  in  ionic 

crystals  of  NaCI-type  is  obtained  by  the  Green 

functions  Method  in  harMonic  approxiaation.   It 

is  shown  that  for  the  build-up  of  the  vibration* 

of  localized  Modes  in  lattices  with  siwilar-- 

values  of  ion  Masses,  the  iMpurity  Must  be  on  an 

average  twice  lighter  than  the  substituted  ion. 

Dependence  of  the  localized  Mode  frequency  on 

the  iMpurity  Mass  is  investigated  in  detail  for 

NaF.   The  frequencies  of  localized  modes  of 

vibrations  of  U-centres  of  H-  and  D-  types  for 

ten  ionic  lattices  have  been  computed.   The 

results  of  calculations  are  in  agrecHent  with  the 

experiMental  data  available.   (Author) 

AD-600  496      Div.   25.  4 

OTS  price  $1.60 

Southwest  Research  Inst..  San  Antonio.  Tex. 

MIXED  ACIDS  ANALYSIS  BY  NMR. 

Rept.  no.  14,  1-29  Feb  64, 

by  Nilliaa  H.  Storey.  Jr.  29  Feb  64,  18p. 

Contract  DA23  072AMC45A 

Unclassified  report 

Descriptors:   (•Nitric  acid.  Nuclear  spectro- 
scopy), (•Oxides,  Nitrogen  coapounds).  Nuclear 
resonance,  Nuclear  spins.  Nuclear  Magnetic 
resonance,  ChoMical  analysis. 

Nitrogen-14  signal  intensity  MeasureMCnts  were 
taken.   FroM  wet  chemical  analyses,  total  nitrogen 
concentrations  per  unit  volume  were  coMputed. 
The  high  degree  of  correlation  between  total 
nitrogen  per  unit  voluwe  and  NSR  signal  intensi- 
ties froM  these  saMples  dCMonstrates  that  nitric 
acid  together  with  oxides  of  nitrogen  are  being 
Measured.   The  random  nature  of  deviations  in  the 
correlation  plot  suggests  that  the  accuracy  of 
NSR  in  total  nitrogen  determinations  is  limited 
only  by  the  precision  to  which  these  measureMcnts 
can  be  made.   (Author) 
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North  Carolina  State  Coll..  Raleigh.   School  of 
Physical  Sciences  and  Applied  Mathematics. 
NUMERICAL  TREATMENT  OF  AN  INTEGRAL  EQUATION 
ARISING  IN  A  MIXED-BOUNDARY  ELASTICITY  PROBLEM, 
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by  John  T.  ■•Ich,  Jr.  28  Apr  64,  48p.  PSR23  2 
Contract  Nonr486  06  and  Grant  AF  AF0SR4il4  63 

Onclaiiified  report 

Detcrlptorst   ("Integral  equations,  Nunerical 
anaiyaii),  (•Boundary  Talre  proble*f. 
Elasticity),  Cylindrical  bodies.  Fracture 
(Mechanics),  Stresses,  Distribution,  Tensile 
properties. 
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Air  Force  Materials  Lab.,  Research  and  Technology 

Div.,  Nright-Patterson  AFB.  Ohio. 

INVESTIGATION  OF  SINGLE-CRYSTAL  AND  POLYCRYSTAL- 

LINE  TITANIUM  DIBORIDE:   MICROSTRUCTURAL  FEATURES 

AND  MICROHARDNESS. 

Technical  doeunentary  rept. ,  June.6l-0ct  63. 

by  S.  A.  Mersol,  C.  T.  Lynch  and  F.  W.  Vahldiek. 

Apr  64,  107p. 

Proj.  7350,  Task  735001 

ML  TDR64  32  Daclassified  report 

Descriptors!   ("Single  crystals,  Titaniua  coa- 
pounds),  (*Borldes,  Microstructure) ,  Crystal 
structure.  Hardness,  Refractory  aetals. 

A  Nidaaastatten  precipitate  was  observed  in  the 
bas'kl  (c)  plane  of  the  crystal.   This  line  or 
plrt-elet  pattern  occurs  in  the  expected  crystal 
habit  with  triangular  or  rhoaboid  configurations 
at  60  or  120  degree  angles.   In  the  prisa  (a) 
planes  which  are  perpendicular  to  the  basal 
plane,  the  platelets  or  lines  of  the  Widaan- 
statten  precipitate  are  viewed  as  parallel 
llaes.   A  variation  of  this  pattern  occurs  with 
harsher  etching  procedures  to  produce  an  acicular 
structure.   Evidence  of  slip  lines,  dislocations, 
aid  subboundaries  is  found.   The  effects  of 
aaaealing  on  the  aicrostructure  have  been  in-     > 
Ttstigated.   Below  2100  C  the  effects  are 
slight,  above  2300  C  the  Nidaanstatten  precipi- 
tate is  dispersed  throughout  the  aatrix.   Varia- 
tions in  Knoop  aicrohardness  have  been  correlated 
with  orientation  and  structural  iaperf ections  in 
the  crystals.   The  effect  of  various  etchants  on 
the  aicrohardness  has  been  investigated.   Optiaua 
results  have  been  achieved  with  a  100-graa  load. 
Indentations  were  classified  into  the  classic 
six  cracking  classes.  The  highest  values  obtained 
were  3250*150  kg/sq  aa  for  unannealed  speciaens 
aad  3710*250  kg/sq  aa  for  annealed  speciaens. 
(Aathor) 


AO-600  526 


Div.   25 

OTS  price  $2.75 


Space  Sciences  Lab.,  General  Electric  Co., 

Philadelphia.  Pa. 

NON-EQUILIBRIDM  IONIZATION  AND  MAGNETOHYORO- 

DTNAMIC  PHENOMENA. 

Doctoral  thesis, 

by  Arthur  Sheraan.  May  64,  126p.  R64SD36 

Contract  AF49  638  914 

Dnclas»ified  report 

Descriptors:   (•Magnetohydrodynaaics ,  loniza- 
tioa),  (•Ionization,  Magnetohydrodynaaics) 


(•Fluid  flow).  Electrical  conductance.  Mag- 
netic fields.  Equations,  Hall  effect.  Charged 
particles,  Electrons,  Fluid  aechanics.  Electric 
fields,  Electric  currents. 
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AD-600  531 


Div.   25,  8 
OTS  price  $1.00 


Valley  Forge  Space  Technology  Center,  Philadel- 
phia, Pa. 

INVESTIGATION  OF  MAGNETICALLY  INDUCED  IONIZATION. 
Seai-annual  technical  saaaary  rept.,  1  Nov  63- 
30  Apr  64. 
30  Apr  64.  40p. 
Contract  Nonr386700 

Unclassified  report 

Descriptors!   ('Gas  ionization.  Xenon), 
(•Xenon,  Gas  ionization),  (•Magnetohydro- 
dynaaics, Electric  power  production),  Plasaa 
physics.  Excitation,  Reaction  kinetics.  Shock 
waves,  lapurities.  Heating,  Alkali  aetals. 

Three  aodes  of  magnetically  induced  ionization 
were  observed  in  Xenon,  depending  on  whether  the 
Initial  conductivity  was  electron-atoa  or  elec- 
tron-ion collision  doainated.   A  study  on  the 
effect  of  lapurities  on  the  ionization  rate  in 
Xenon  shock  waves  was  undertaken.   It  was  ob- 
served that  diatomic  lapurities  as  low  as  100 
ppa  can  significantly  increase  the  ionization 
rate  and  that  the  ionization  is  due  to  the  elec- 
tronic excitation  of  low-lying  molecular  states. 
(Author) 


AD-600  535 


Div.   25 

OTS  price  $1.00 


Cruft  Lab.,  Harvard  Univ.,  Caabridge,  Mass. 

RECEPTION  AND  TRANSMISSION  OF  TRANSIENT 

ELECTROMAGNETIC  FIELDS. 

Technical  rept., 

by  Hans  J.  Schaitt.   13  Jan  64.  38p.  Cruft 

TE434 

Coatract  Nonr1866  26.  ProJ .  NR371  015 

Unclassified  report 
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AO-600  542 


Div.   25 

OTS  price  $1.00 


Electron  Physics  Lab..  Univ.,  of 
Aan  Arbor. 

ENHANCEMENT  OF  PUSMA  DENSITY  IN 
Technical  rept.  no.  64, 
by  A.  Singh  and  J.  E.  Rowe.   Feb 
OBAO5OOO  10T 

Coatract  AF33  657  8O5O,  ProJ.  41 

Unclasslf 


Descriptors:  (•Plasaa  physics, 
beaas).  (•Gas  discharges.  Densi 
Magnetic  fields,  Argon,  Microw 
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Div.   25 

OTS  price  $.50 


Foreign  Tech.  Div.,  Air  Force  Syt 

Wright-Patterton  AFB,  Ohio. 

ON  THE  UTILIZATION  OF  A  HIGH  PULSl 

SOURCES, 

by  M.  0..  Gabovich  and  0.  F.  Neaet 

13p. 

FID  TT64  330;  IT  64  11692    Unci 


Unedited  rough  draft  tram,  of  Uk 
Fisychnyi  Zhurnal  (USSR)  1958,  v. 
pp.  104-111. 
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PHYSICS  -  Division  25 


reaching  85  to  90!t  under  conditiont  of  a  aetallic 
chamber.   The  device  wat  used  for  pulsed  entry 
of  hydrogen.   (Author) 


AD-600  607 


Div.   25 

OTS  price  $.50 


Foreign  Tech.  Di».,  Air  Force  Systeas  Command, 

Wright-Patterson  AFB.  Ohio. 

EFFECT  OF  COULOMB  INTERACTION  OF  ELECTRONS  WITH 

IONS  ON  THE  OPTIMUM  COMPOSITION  OF  A  GASEOUS 

MIXTURE, 

by  E.  P.  Zimin  and  V.  A.  Popov.  11  May  64,  7p. 

FTD  TT64  441;  TT  64  11697 

Unclassified  report 

Unedited  rough  draft  trans,  of  Zhurnal  P-ikladnoi 
Mekhaniki  i  Tekhnicheskoi  Flziki  (USSR)  1963, 
no.  4.  pp.  112-114. 

D'^-Tiptors:   ("Plasma  media.  Optimization). 
Gas  ionization.  Electrons,  Elastic  scattering. 
Transformations,  Gases,  Mixtures.  Argon. 
Cesiua.  Electrical  conductance,  USSR. 


AD-600  614 


Div.   25,  2 
OTS  price  $.50 


Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 
Wright-Patterson  AFB,  Ohio. 

EQUATION  OF  STATE  FOR  SOLID  BODIES, ^  „_— - 

by  B.  I.  Davydov.   23  Mar  64,  16p,-        _? 
FTD  TT63  1113J  TT  64  11704    Unclattlfied  report 


Proceeding  froa  the  general  concepts  of  the 
quantua  theory  of  solid  bodies,  approximation 
expressions  are  obtained  for  the  free  energy  of 
basic  types  of  crystalline  solid  bodies  (ions, 
valent  and  aolecular  crystals,  aetals).   These 
expressions  aake  it  possible  to  obtain  the  equa- 
tion of  state  as  well  as  the  compressibility 
and  coefficient  of  thermal  expansion  as  a  func- 
tion of  prest-ure  and  teaperature  by  the  usual 
method.   Constants  entering  into  the  formulas 
may  be  determined  on  the  batis.of  experiaents 
carried  out  at  low  pressure.   The  equations 
obtained  are  valid  up  to  pressures  at  which  soae 
phase  change  takes  place.   Curves  are  given  for 
several  types  of  solid  bodies  (NaCl,  MoO.  Fe304, 
Mg2Si04,  Si,  Ge,  Fe).   (Author) 


AD-600  617 


Div.   25 

OTS  price  $.50 


Oregon  State  Univ.,  Corvallls. 

Z  CENTER  ENERGY  LEVELS. 

Technical  rept.  no.  7, 

by  Wilbur  V.  Johnsan  and  Allen  B.  Scott. 

20  May  63,  Up. 

CoBtraot  Nonr1286  05,  Proj.  NR018  701 

Unclassified  report 

Report  on  A  Magnetic  Study  of  Color  Centers  ia 
Alkali  Halides. 

Descriptors!   (•Crystal  lattice  defects. 
Color  centers),  (•Color  centers,  Atoaic  energy 
levels).  Alkaline  earth  aetals,  Ions,  Calcina, 
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StroBtlaa,  Alkali  aetal  eoapoundt,  Hallda*. 
Sodiua  coapoundt,  Potassliia  eoapounds, 
Chlorides. 
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AD- 600  639 


Di».   25.  30 
OTS  price  15.60 


General  Electric  Co. 


Space  Sciences  Lab. 
Philadelphia.  Pa. 

LOW  DENSITY  EFFECTS  ON  HEAT  TRANSFER  IN  HYPER- 
SONIC FLIGHT, 

by  Martin  Kaplan.   1961,  56p.   R61SDii5 
Contract  AF33  600  41827 

Unclassified  report 

Descriptors:   ("Heat  transfer.  Density), 
(•Hypersonic  flow,  Heat  transfer).  Entropy. 
Gas  flow.  Boundary  layer.  Aerodynamic  heating, 
Theraodynaaics,  Viscosity,  Hypersonic  flight. 

This  paper  discusses  yarious  low  density  effects 
on  convective  heat  transfer,  and  presents  useful 
design  inforaation  on  the  individual  effects. 
These  low  density  effects  include  the  aerged 
viscous  layer,  slip,  viscous  interaction,  trans- 
verse curvature,  entropy  gradient,  non-equili- 
briua,  transition  and  free  molecule  effects. 
Hoshizaki's  aerged  viscous  layer  analysis  is 
discussed  and  coapared  to  a  siailar  analysis  by 
Probstein  and  Keap.   Both  found  that  the  merged 
viscous  layer  effect  increases  the  heat  transfer 
over  continuua  values.   The  effect  of  shock  layer 
entropy  gradients  on  the  surface  heat  transfer  is 
also  presented.   It  it  shown  that  entropy 
gradients  increase  the  heat  transfer,  particular- 
ly for  th'ose  portions  of  the  body  whose  impinging 
streamlines  have  pasted  through  the  highly 
oblique  regions  of  the  shock.   A  simplified,  ap- 
proximate engineering  method  has  recently  been 
developed  by  the  author,  in  order  to  predict  the 
surface  heat  transfer  on  a  flat  plate  with  pres- 
sure gradient,  caused  by  nose  bluntness  and 
viscous  interaction  effects.   This  method  is 
discussed,  including  the  attemptsVof  this  method 
to  allow  for  the  effect  of  sweep. and  angle  of 
attack  on  the  heat  transfer.   It  is  also  shown 
that  the  effects  of  slip  are  small  coapared  to 
other  low  density  effects.   (Author) 


AD-600  650 


Div.   25 

OTS  price  $1.00 


Space  Sciences,  Inc.,  Valthaa,  Mass. 

NANOSECOND  PULSE  BREAKDOWN  IN  GASES. 

Fi  na 1  rept . , 

by  P.  Felsenthal  and  J.  M.  Proud.  Mar  bk,    32p. 

Contract  AF30  602  2779,  Proj .  4506,  Task  450603 

RADC  TDR64  38  Unclassified  report 

Descriptors:   (*Pulse  compression.  Gas 
discharges),  (*Plasaa  physics.  Gas  Ionization), 
Pulse  rate.  Air,  Helina,  Nitrogen,  Microwaves, 


PHYSICS  -  Division  25 

Dielectric  properties,  Voltag'e,  McasiireaeBt, 
Theory,  Radar  pulses. 

It  is  shown  analytically  that  under  certain 
cOBdltions  pulsed  DC  and  palsed  alcrowave  break- 
down are  directly  coaparable.   A  pulsed  DC 
experiaental  systea  to  aeasare  breakdown  over  a 
wide  range  of  applied  voltage,  gas  pressure  and 
gap  distance  was  used  to  aeasare  foraatlve  tlae 
In  air,  heliua  aad  nitrogea.   The  resalts  when 
coapared  with  the  theoretical  predictions  of 
breakdown  conflra  the  utility  of  the  theory  1b 
describing  breakdown  within  the  laposed  Halts. 
The  accuracy  and  extent  of  the  present  aeasure- 
aents  aaterially  extend  the  present  range  of 
pulsed  alcrowave  breakdown  data.  (Author) 

AD-600  659      Div.   25 

OTS  price  $.75 

Aerospace  Corp.,  Los  Angeles,  Calif. 

LARGE  DISPLACEMENT  ANALYSIS  OF  BUCKLING  OF 

AXIALLY  COMPRESSED  CIRCULAR  CYLINDRICAL  SHELLS, 

by  C.  H.  Tsao.  27  Mar  64.  27p.  TDR269  4230  30  3 

Contract  AF04  695  269 

SSD  TDR64  24  Unclassified  report 

Descriptors:   ('Structural  shells,  Buckling 
(Mechanics)),  ('Cylindrical  bodies.  Structural 
Shells),  Deforaation,  Nonlinear  differential 
equations,  Elasticity,  Strain  (Hechaaica), 
Loading  (Mechanics). 
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AD-600  676 


Div.   25 

OTS  price  1.50 


Naval  Ordnance  Lab.,  Corona,  Calif. 
TECHNIQUES  AND  APPARATUS  FOR  EVAPORATING  COM- 
POUND SEMICONDUCTORS 

by  G.  G.  Kretschaar  and  R.  F.  Potter.   1  Apr  64, 
15p. 
NAVWEPS  8190  Unclassified  report 

Descriptors:   ('Semiconducting  fllas.  Vapor 
plating),  (*Thin  filas  (Storage  devices)). 
Indium  compounds.  Antimony  alloys.  Arsenides, 
Crystals,  Vapor  plating,  Vacuua  apparatus. 
Production,  Evaporation. 

An  apparatus  for  producing  thin  filas  of  Inter- 
metallie  seaiconductors  is  described.   It  has 
been  used  for  producing  filas  of  indiua  anti- 
aonide  and  indium  arsenide  as  well  as  aixed 
crystal  filas  of  these  two  eoapounds.   The  princi- 
pal iaproveaents  over  older  equipaents  are  in- 
dependently shielded  evaporators  and  a  substrata 
heater  suspended  in  quartz  tubes  so  that  the 
substrate  can  be  heated  by  radiation  froa  above. 
(Author) 


AD-600  681 


DlT.   25 

OTS  price  $.50 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 

MEAN  FREE  PATH  AND  BOUNDARY  INFLUENCES  IN  THE 
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METALLIC    FIELD    EFFECT. 

Technical  rept.  no.  13, 

by  H.  J.  Juretschke.   1  June  64,  |l7p. 

Contract  Nonr83937,  ProJ.  NR017  o|24 


Daclassi 


led  report 


Descriptors:   (*Filas,  Electricfel  conductance), 
(*Metal  filas.  Electrical  condiictaBce),  Elec- 
trostatics, ElectroBS,  Transport  properties, 
Matheaatical  aodels. 
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AD-600  687 


Div.   25,  26 
OTS  price  1.50 


)EteRMINATION  OF 
PUNE 


Redstone  Scientific  Inforaation  ((#Bter,  Redstoae' 

Arsenal,  Ala. 

RESEARCH  ON  THE  PHOTOELECTRIC  DE 

STRESSES  DUE  TO  THE  DEAD  HEIGHT 

STRUCTURES, 

by  P.  Locatelli,  G.  Grandorl  and  i.  Moravia. 

15  May  64.  I6p. 

RSIC  176;  TT  64  11685 

Unclassified  report 


Trans,  of  la  Rlcerca  Scleatlflca 
T.  25.  BO.  1.  p.  80-91. 


Descriptors:   ('Structures.  Stresses), 


('Stresses,  Photoelectricity), 


ity,  Models  (Siaulations ) ) ,  Manufacturing 


■ethods,  Acceleratloa.  Motloa, 
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AD-600  720 


Div.   25 

OTS  price  $3.50 


leaal,  Hunts- 


Aray  Missile  Coaaand,  Redstone  Ki 

ville,  Ala.  I 

THE  REFLECTION  OF  ELECTROMAGNETIC  RADIATION  . 

(BASED  ON  CLASSICAL  ELECTRODYNAMICS).   VOLUME  II. 

APPENDIX:   TABLES  OF  RADIATION  REFLECTION 

FUNCTIONS,  M 

by  Herbert  B.  Holl.   15  Mar  63,  i&3p. 

AMC  RA  RF  TR63  4        Unclassined  report 

Descriptors:   ('Electroaagnetlti wave  reflec- 
tloBS,  FuBctions),  Tables,  Integrals. 


AD-600   725 


DiT.      25.    8 
OTS   price  $2.50 


Kaasas   State  UbIt.,    Manhattan. 

THE   PREPARATION  AND   PROPERTIES    Ot'   THIN   FILMS    OF 


i.KX 


SEMICONDUCTORS. 

Final  rept., 

by  E.  Brock  Dale,  Gerard  Senecal,  David  H. 

Huebner.  Fred  K.  Nong  and  Allea  Behle.  1  Mar  64, 

114p. 

CoBtract  AF19  604  7218,  ProJ.  5621,  Task  562103 

AFCRL  64  278  Usclassifled  report 
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AD-600  729 


Div.   25 

OTS  price  $.50 


Metals  Research  Lab.,  Carnegie  Inst,  of  Tech., 

Pittsburgh,  Pa. 

THE  EQUILIBRIUM  AND  KINETIC  MORPHOLOGY  AND 

STRUCTURE  OF  SOLID  SURFACES. 

Final  rept.,  1  Feb  61-31  Jan  64. 

by  N.  W.  Mullins.   21  May  64,  5p. 

Grant  DA  0RD31  124  6IGII 

AROD  2781  8  Unclassified  report 

Descriptors:   ('Surfaces,  Transport  proper- 
ties), ('Crystal  structure,  Surfaces),  Dynamics, 
Microscopy,  Aalsotropy,  Isotropisa,  Diffusion, 
Solids. 

The  broad  ala  of  the  project  was  to  study  the 
fora  of  solid  surfaces  both  on  e  macroscopic  and 
an  atoalc  scale  as  it  develops  under  equilibriua 
conditions  and  under  specified  kinetic 
conditions.   (Author)' 


AD-600  74.3 


Div.   25 

OTS  price  $1.00 


StsBford  Univ.,  Calif. 

FINITE  INDENTATION  OF  AN  ELASTIC  MEMBRANE  BY  A 

SPHERICAL  INDENTER, 

by  N.  M.  Bhatia  and  N.  Naehbar.  Feb  64,  35p. 

SUDAER182 

Grant  DA  ARO  i)31  I24G464.  ProJ.  59901007 

Unclassified  report 

Descriptors:   ('Meabranes.  Elasticity), 
('Sheets,  Plasticity),  Deforaation.  Deflection, 
Stresses.  Spheres.  Matheaatical  analysis. 
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elastic  sheet 

of  circular 

outer  boundary  loaded 
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A  nonlinear 

aeabrane  solution  is 

obtained  for 

the  portion 

of  the  sheet  that  is 

in  frictionless 

contact  with 

the'  rigid  tip  of  the 

indenter.   This 

solution  and 

the  solution  that  was  previously  ob- 

tained  for  a 

prestressed  annular 

aeabrane  are 

used  to  obta 

in  the  exact  solution 

for  stresses 

and  deflect! 

ons  in  the  indented  aeabrane. 

Siapler.  lia 

iting  expressions  for 

stresses  and 

deflections 

are  also  obtained  for 

sufficiently 

lU 


Division  25  -  PHYSICS 


large  sad  sufficiently  snail  indenter  loads. 
The  theory  shoits  that  yielding  and  plastic  defor- 
mation of  the  nembrane  is  incipient  for  a  rela- 
tively saall  Talue  of  the  indenter  load,  and,  for 
these  experiaents,  this  limiting  value  is  less 
than  the  least  value  of  indenter  load  for  which 
data  Mas  reported.  (Author) 


A 0-600  799 


Oiv.   25.  8.  26 
GTS  price  11.00 


AD-600  772 


Div.   25.  17 
OTS  price  1.50 


Cruft  Lab.,  Harvard  Univ..  Cambridge,  Mass. 
THE  VARIATION  OF  PERIODICITY  OF  MAGNETIC  STRUC- 
TURE WITH  DILUTION  AND  TEMPERATURE  FOR  THE  HEAVY 
RARE-EARTH  METALS. 
Scientific  rept.  no.  1, 
by  Bernard  R.  Cooper.  2i  Feb  64,  11p. 
Contract  AF19  628  3874,  Proj .  5635,  Task  563503 
AFCRL  64  199  Unclassified  report 

Descriptors:   (*Rare  earth  elements.  Magnetic 
properties),  ('Magnetic  properties.  Rare  earth 
elements),  ('Periodic  variations.  Magnetic 
properties).  Temperature,  Alloys,  Metals, 
Neutroa  diffraction  analysis.  Yttrium. 


A  discussion  it  given  of  the  several  possible 

mechanisms  proposed  to  account  for  the  variation 

of  periodicity  of  magnetic  order  for  the  heavy 

rare-earth  metals.   The  relationship  between  the 

thermal  .variation  of  periodicity  for  a  given 

metal  and  the  variation  of  periodicity  among  the 

various  metals  at  the  ordering  temperature  is 

considered.   Emphasis  is  put  on  the  importance 

of  the  neutron  diffraction  experiments  on  alloys 

of  heavy  rare-earth  metals  diluted  with  yttrium 

for  understanding  the  mechanism  causing  the 

periodicity  variation.   The  type  of  interaction 

that  seems  most  reasonable  in  fitting  the  various 

experimental  evidence  is  suggested.   (Author) 

AD-600  798       Div.   25,  8,  30 

OTS  price  $1.75 

Electro-Optical  Systems,  Inc.,  Pasadena,  Calif. 

BASIC  RESEARCH  ON  GAS  FLOWS  THROUGH  ELECTRIC 

ARCS-HOT  GAS  CONTAINMENT  LIMITS, 

by  6.  L.  Cann,  R.  D.  Buhler,  R.  L.  Harder  and 

R.  A.  Moore.  Mar  64.  65p. 

Contract  AF33  657  7940.  Proj.  7063.  Task  706303 

AIL  64  49  Unclassified  report 

Descriptors:   (*6as  flow.  Electric  ares), 
(•Electric  arcs.  Gas  flow),  ("Plasma  physics. 
Scientific  research).  Gases,  Heaters.  Graphics, 
Thermodynamics,  Cascade  structures.  Electroa 
optics. 
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Mallory  (P.  R.)  and  Co.,  Inc.,  Burlington,  Mass. 

INVESTIGATION  OF  ULTRA  HIGH  VACUUM  SPUTTERED 

THIN  FILMS. 

Scientific  rept.  no.  1. 

by  S.  P.  Wolsky.  May  64,  36p. 

Contract  AF19  628  3840.  Proj.  5621,  Task  563405 

AFCRL  64  360  Unclassified  report 

Oeserlptorst   ('Semiconductors.  Films), 
(•Germanium.  Metal  films),  (•Sputtering, 
Semiconductors),  Quartz,  Epitaxial  arowth, 
Hall  effect,  Resistance  (Electrical;,  Vacuum 
systems.  Semiconducting  films.  Thin  films 
(Storage  devices). 


The  initial  results  of  an  investigat 
application  of  rigidly  controlled  lo 
sputtering  techniques  to  the  format! 
semiconductor  films  are  presented, 
sputtering  chamber  has  been  develope 
allows  simultaneous  deposition  on  tw 
whose  temperatures  are  controlled  In 
Structural  and  electrical  properties 
manium  films  deposited  on  quartz  and 
strates  are  presented.  One  of'the  m 
leant  structural  factors  Is  the  obse 
epitaxy  at  temperatures  below  200  C. 
ficient,  resistivity,  and  mobility  d 
germanium  on  quartz  films  closely  re 
of  other  workers.  Electrical  measur 
also  made  oa  an  amorphous  n-type  fil 
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Div.   25,  8 
OTS  price  $1.00 


RAND  Corp.,  Santa  Monica,  Calif. 

CONDUCTIVITY  OF  A  HOT  ELECTRON  GAS, 

by  V.  Gilinsky  and  0.  F.  DuBois.   June  64.  37p. 

RM4109PR 

Contract  AF49  638  700 

Unclassified  report 

Rept.  on  Properties  of  High  Temperature  Plasmas. 

Descriptors:   (•Plasma  physics.  Electrical 
conductance).  Gases,  Electrons,  Incoherent 
scattering.  High  frequency.  Tensor  analyiil. 
Quantum  statistics.  Mathematical  models. 
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AO-600  830 


Div.   2'5 

OTS  price  $.50 


Delaware  Univ..  Newark. 

LAYER-LIKE  FIELD  INHOMOGENEITIES  IN  PHOTOCONDOC- 

TORS  IN  THE  PRE-BREAKOOWN  RANGE. 

by  K.  W.  Boer.   1964,  12p. 

Graat  Nonr  GOOO46  63 

Unclassified  report 

Descriptors:   (•Photoelectric  materials.  Elec- 
trical properties),  (•Crystals,  Optical  prop- 
erties). Excitation.  Voltage.  Fuactions.  Field 
theory. 
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OTS  price  $1.00 


Johns  Hopki  1 1  Univ. . 

IlkTS  OF  A  HIGH 


Applied  Physics  Lab., 

Silver  Spring,  Md. 

OPERATING  POINTS  AND  STABILITY  LI„ 

PRESSURE  DIRECT  CURRENT  PLASMA  ARC 

by  S.  D.  Raeser.   Mar  64,  33p.   Cp'io43 

Contract  N0w62  0604c 

Unclassiftod  report 

Descriptors:   (•Plasma  physics.  Stability), 
Electric  arcs,  Direct  current,  Operation, 
Thermodynamics,  Enthalpy,  Heat  transfer. 
Numerical  analysis. 
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Procedures  employed  in  uOterminia 
points  and  Stability  limits  of  th 
ring,  10-megawatt  plasma  arc  are 
General  solutions  are  obtained  an 
procedure  for  mapping  areys  of  ar 
described.   (Author) 


AO-600  873 


Oiv.   25,  9 
OTS  price  $3,50 


SPECTS  OF  THE 
SHAS. 


Institute  for  Aerospace  Studies,  l)4iv.  of 

Toronto    (Ontario). 

A   STATE-OF-THE-ART   SURVEY   OF   SOME 

MECHANICS   OF   RAREFIED   GASES   AND   PI 

Final  rept., 

by  G.  N.  Patterson.  Apr  64,  235p. 

Contract  AF33  616  6990,  Proj  7046 

ARL  64  60  UnclassifUd  report 


Descriptors:  (•Plasma  physics, 
(•Superaerodynamics,  Kinetic  th 
Molecular  beams,  Monte  Carlo  me 
theory.  Charged  particles.  Revi 
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The  report  presents  a  survey  of  some  aspects  of 
the  kinetic  theory  of  rarefied  gases  (neutral 
molecules)  and  a  brief  introduction  to  the  char- 
acteristics of  ensembles  of  identical  charged 
particles.   Consideration  is  given  to  the  deriva- 
tion and  properties  of  the  Boltzmann  equation. 
(Author) 
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Div.   25.  17 
OTS  price  $2.00 


General  Dynamlcs/Convair ,  San  Diego,  Calif. 

LINEAR  STRAIN  THEORY  AND  THE  SMITH  METHOD  FOR 

PREDICTING  FATIGUE  LIFE  OF  STRUCTURES  FOR  SPECTRUM 

TYPE  LOADING. 

Rept.  for  May  61-Dec  63, 

by  Clarence  R.  Smith.  Apr  64,  74p.  GDC63  113 

Contract  AF33  616  8228,  Proj.  7063.  Task  706302 

ARL  64  55  Unclassified  report 

Descriptors:   (•Fatigue  (Mechanics),  Test 
methods),  ('Structure,  Life  expectancy). 
(•Strain  (Mechanics),  Theory),  Loading 
(Me(hanics),  Stresses,  Fracture  (Mechanics), 
Failure  (Mechanics),  Aluminun  alloys.  Mechani- 
cal properties.  Mathematical  prediction. 


Theoretical  and 

methods  of  pred 

method  requires 

tion  and  nomina 

knowledge  of  ne 

S-N  curves  and 

concentration. 

strain  theory. 

tration  is  prop 

limits.   Stress 

residual  stress 

conventional  st 

stresses  are  th 

curves  to  evalu 

method,  the  Smi 

a  given  structu 

sufficiently  hi 

corresponds  to 

cycles  for  7075 

The  unique  feat 

it  does  not  req 

stresses  or  str 

at  the  concentr 

smooth  specimen 

which  the  struc 

test  data  are  presen 
icting  fatigue  life. 

preknowledge  of  stre 
1  stress;  the  second 
ither.   Both  employ  s 
consider  effects  of  s 

The  first  method,  th 
assumes  that  strain  a 
ortional  to  load  with 

at  the  concentration 
,  can  therefore  be  ob 
ress-strain  curves,  a 
en  used  in  conjunctio 
ate  fatigue  life.  Th 
th  method,  requires  t 
re  in  terms  of  a  load 
gh  to  ensure  local  yi 
a  lifetime  of  less  th 
-T6  and  40,000  cycles 
ure  of  the  latter  met 
uire  knowledge  of  eit 
ess  at  the  concentrat 
ation  being  obtained 

test  data  for  the  ma 
ture  is  fabricated.  ( 


ted  for  two 

The  first 
ss  concentra- 
requires  pre- 
mooth  specimen 
tresses  at  a 
e  linear 
t  the  concen- 
in  practical 
,  including 
tained  from 
nd  these 
n  with  S-N 
e  second 
he  life  of 
ing  that  is 
elding,  which 
an  10,000 

for  2024-T3. 
hod  is  that 
her  nominal 
ion,  stress 
directly  from 
terial  from 
Author) 
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26.    PRODUCTION  AND 
MANAGEMENT 


AD-600   060 


Div.      26,    8 
OTS  prie*  $1.00 


Motorola,  Inc.,  Phoenix,  Aril. 

HIGH  SPEED  SEMICONDUCTOR  SWITCH  (TWO  TERMINAL) 
AND  HIGH  SPEED  SEMICONDUCTOR  SWITCH  (GATE) . 
Ounrterly  rept.  no.  3.  29  No»  63-28  Feb  6A, 
by  B.  G.  Burlingnne.  28  Feb  6^,  39p. 
Contract  DA36  039AMCOU75E 

Onclattified  report 

Descriptors:   (•Semiconductor  devices.  Produc- 
tion), (•Electronic  switches,  Seaiconductors), 
Electrical  properties.  Military  require«ents. 
Manufacturing  aethods. 


A  pilot 

product 

high  sp 

eed  seal 

with  Si 

jnal  Cor 

conside 

red.   Th 

coae  in 

order  t 

prograa 

are  for 

on  the 

iwo-tera 

rent  on 

the  thr 

speeds. 

current 

anode  voltage. 

on  both 

devices 

period 

29  Novea 

is  covered.   Da 

gineeri 

ng  saapl 

Results 

froa  en 

aade  on 

die,  pa 

are  rep 

orted. 

ion  facili 
conductor 
ps  technic 
e  aajor  pr 
0  achieve 
ward  break 
inal  devic 
ee-teraina 

carrying 
and  rate  o 
Work  pe 
ber  1963  t 
ta  on  the 
es  is  cont 
gineering 
ckage  and 
(Author) 


ty  capable  of  produ 
switches  in  accorda 
al  specifications  i 
oblea  areas  to  bp  o 
the  purpose  of  this 
over  voltage  and  cu 
e,  forward  blocking 
1  device,  and  switc 
capabilities,  forwa 
f  forward  voltage  r 
rforaed  during  the 
hrough  28  February 
second  group  of  en- 
ained  in  this  repor 
studies  and  progres 
test  equipaent  desi 


cing 
ttce 
s 
ver- 

rrent 
cur- 
bing 
rd 
ise 

196^ 

t. 

s 
gn 


AD-600  ISA 


DiT.   26,  30 
OTS  p&ice  $2.75 


Air  Force  Systeat 


Electronic  Systeas  Div., 

Coaaand,  Bedford,  Mass. 

AN  INTRODDCTION  TO  PERT  COST, 

by  Frank  T.  Mooty.  Mar  6^.  130p. 

ESD  TDR64  208-         Unclassified  report 

Descriptorsi   (*Manageaent  control  systeas, 
Costs),  Manageaent  planning.  Data  processing 
systeas,  Scheduling,  Statistical  data,  Tia« 
studies. 


A  general  introduc 

tion  in  the 
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employs  a  networki 

aethodology 

using 

cedures.   Th 

e  PERT 

the  principl 

e  that 

a  aanner  that  faci 

aent  control 

tool 

aust  use  as 

its  ba 

the  prograa. 
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aanageaent . 

(Auth 

tion 
of  aa 
ng,  s 
advan 
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litat 
and  a 
se  th 
rding 
ng  an 
or) 


to  PERT  COST, 
nageaent.  Th 
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ced  data  proc 

technique  is 
ning  aust  be 
es  its  use  as 

aanageaent  c 
e  planning  th 
ly,  PERT  COST 
d  control  fun 


an 
is  t 
d  sc 
essi 

bas 
deve 

a  a 
ontr 
at  g 

can 
ctio 


innora— 
echnique 
heduling 
ng  pro- 
ed  on 
loped  in 
anage- 
ol  systes 
overns 

be  used 
ns  of 


AD-600  190 


Div.      26,    22 
OTS   price    $5.60 


Naval   Ordnance   Plant,   Forest   Park,    III. 

ANOOIZE. 

NOPF    Standard   Tiae   Foraula. 

1961,  59p. 

Unclassified  report 


Contentsi   Foravla  Report,  Vork  Sheet,  and 
Instructions)  Tables  and  Charts,  Coaaon  Typat 
of  Racks,  Chroaie  Acid,  and  Sulfuric  Acid 
Anodise  Tank  Specifications;  List  of  Coastanti 
aad  Synthesis)  and  Table  of  Eleaents  and  Method 
Analysis  Sheets. 


AD-600   191 


Di».      26,    22 
OTS  price  |1.60 


Naval   Ordnance   Plant,    Forest   Park,    111. 

ARTOS   WIRE   STRIPPING  MACHINE. 

NOPF    Standard  Tiae  Foraala. 

"1957.  13p. 

Oaelaiiified  report 

Descriptors!   ("Tiae  studies.  Machine  tools), 
(•Machine  tools,  Tiae  studies).  Machining, 
Wire,  Operation,  Operators  (Personnel),  Stand- 
ards, Cutting  tools.  Machine  shop  praetiee. 
Job  analysis.  Ordnance. 

NOPF  standard  tiae  foraula  report  for  cutting 
to  length  and  stripping  both  ends  of  wiret  Hiing 
the  ARTOS  wire  stripping  aachine. 


AD-600  192 


DiT.   26,  22 
OTS  price  $12.50. 


Naval  Ordnance  Plant,  Forest  Park,  111. 

ASSEMBLY  DATA. 

NOPF  Standard  Tiae  Foraula. 

1957,  173p. 

NOPF  Foraula  H.A.D.    Unclassified  report 

Descriptors!   (•Tiae  studies.  Machine  shop 
practice),  (•Machine  shop  practice,  Tiae 
studies).  Operation,  Specifications,  Job 
analysis.  Manufacturing  aethods.  Construction. 

Foraula  report  for  tiae  studies  of  asseably 
operations  is  presented.   Included  in  the  report 
are  work  sheets,  instructions,  specifications, 
list  of  constants  and  synthesis  and  aethods 
analysis  charts. 


AD^600   193 


DiT.      26,    22 
OTS  price   |1.60 


NaTal  Ordnance  Plant,   Forest  Park,   111. 

CENTER   LAP    (GR-8). 

NOPF    Standard  Tiae  Foraula. 

1958,    20p. 

NOPF  Foraula  GR8       Unclassified  report 

Descriptors!   (•Machine  tools.  Tiae  studies), 
(•Tiae  studies.  Machine  tools).  (•Machine  shop 
practice.  Ordnance),  Operation,  Specifications, 
Job  analysis. 

Foraula  report  for  the  tiae  studies  of  a  center 
lapping  operation  is  presented.   Included  in  the 
report  are  work  sheets,  instructions,  specifica- 
tions aad  a  list  of  constants  and  synthesis. 


AD-600  194 


DiT.      26,    22 
OTS  price  •9.10 


.NaTal   Ordnance  Plant,   Forest   Park,    111. 
CENTERLESS   GRINDER    (GR-5). 
NOPF    Standard   Tiae   Foraula. 
1957,    105p. 
NOPF  Foraula  6R5  Unclassified   report 


Descriptors!      (•Grinders.   Tiae   studies), 
(•Tiae   studies.    Grinders),    (•Machine   shop 


1S4 


Sractice,  Ordnance),  Operatlea, 
Ob  aaalysis.  Machine  tools, 


Contents!   Foraula  Report,  Work 
structions)  Tables  and  Charts)  Li 
and  Synthesis)  and  Table  of  Bleae 
Analysis  Sheets. 


Sheets  and  In- 

t  of  Constants 
ts  and  Methods 


AD-600  195 


DiT.      26,    22 
OTS  price   |2.60 


111. 


NaTal  Ordnance  Plant,  Forest  Park, 

ENGRAVER. 

NOPF    Standa-rd  Tiae  Foraula. 

1957,    23p. 

NOPF  Foraula  EngraTer      Daelasii^ied  report 


Descriptorsi   (•Presses  (Hachia 
studies),  (•Tiae  studies,  Press< 
{'Machine  shop  practice,  Ordnanq^ 
Specifications,  Job  analysis.. 


PRODUCTION  AND  MANAGEMENT  >  Division  26 


peeifieatioBi, 


ry),  Tiae 
i  (Machinery)), 
),  Operation, 


Tiae  Talues  contained  in  this  forMIa  apply  to 
operntions  as  perforaed  on  all  Goiiton  EngraTing 
Machines.   Basic  eleaent  tiaes  weit<|  doTeloped  by 
direct  obserTatlon  and  applicatioq  of  the  M.T.M. 
data.   Constant  tiae  Talues  expresied  on  the 
work  sheets  were  doToloped  by  synthesiiing  the 
b'Sic  eleaents.   (Author) 


AD-600  196 


DiT.   26,  22 
OTS  price  17.60 


111. 


oraula  are 


NaTal  Ordnance  Plant,  Forest  Park, 

FIXTURE    (F-1,    F-2,    F-3). 

NOPF    Standard  Tiae  Foraula. 

May   56,    80p. 

NOPF  Foraula  F1        Unclassif ield  report 

Descriptors!   ('Jigs,  Drills),  (i^iae  studies. 
Jigs),  (•Machine  shop  practice,  prdnance) , 
Operation,  Specifications,  Job  a{n|alysis. 
Machine  tools,  Claaps. 

The  tiae  Talues  dOTeloped  in  this  l|i 
based  on  the  study  of  approxiaat eiy  fifteen 
huadred  drill  Jigs  noraally  used  on  the  sensitiTe 
drill  press.   Due  to  the  wide  Tsrilaty  of  Jigs 
encountered,  an  indiTidunl  foraulai  was  needed  to 
develop  accurate  operating  tiaes  flar  all  Jigs. 
After  a  preliainary  study,  it  was  obvious  that 
the  greater  percent  of  the  Jias  coulld  be  clsssi- 
fied  into  four  basic  types!   (l)  Box  Jigs, 
(2)  Sandwich  Jigs,  (3)  Puap  Jigs,  land  U)  Plate 
Jigs.   In  all  four  types,  a  wide  variety  of 
claaping  dOTices  are  used,  such  asl  leaf  gates, 
leaf  gates  with  one-quarter  tarn  t|niab  screws, 
Allen  screws,  etc.   In  one  Jig  alohw,  soToral 
different  doTices  aight  be  used.   IndiTidunl  MTM 
studies  coTering  the  operation  of  tach  of  the 
different  types  of  claaping  deTicea  were  aade. 
These  studies  were  taken  by  obserT^ng  the  aany 
different  locations  of  the  claaping)  doTices  used 
and  establishing  sTernge  tiae  Talu^a.   Values 
giTen  in  the  table  of  eleaents  are  total  Talaes. 
They  include  both  the  insertion  anjl  reaoTal  of 

farts,  tightening  and  loosening  of 
Author) 


AD-600   197 


DiT.      26,    22 
OTS  price  16.60 


NaTal   Ordnance  Plant,    Forest   Park,  |lll. 

INTERNAL   GRINDER    (GR-2)  . 

NOPF    Standard  Tiae  Foraala. 

1957,   70p. 

NOPF  Foraula   6R2  DnclassifieH  report 


icrews,  etc. 


Descriptorsi   ('Grinders,  Tiae  studies),  ('Tii 
studies.  Grinders),  (•Machine  shop  practice. 
Ordnance),  Operation,  Specifications,  Job 
analysis,  Machine  tools. 

Contentsi   Foraula  Report,  Work  Sheets  aad  In- 
structions) Chnrts)  List  of  Constants  and 
Synthesis)  and  Table  of  Eleaents  and  Methods 
Analysis  Sheets. 


AD-600  198 


Dif.     26,   22 
OTS  price   $12,50 


NaTal   Ordnance   Plant,   Forest   Park,    111. 

MATTISON    SURFACE   GRINDER    (GR-^). 

NOPF   Standard   Tiae  Foraula.. 

1957,    175p. 

NOPF  Foraula  GR^       Oaclassified  report 

Descriptorsi   (•Grinders.  Tiae  studies), 
(•Tiae  studies.  Grinders),  (•Machine  shop 
practice.  Ordnance).  Operation,  Specif icati oas. 
Job  analysis.  Machine  tools. 

Foraula  report  for  the  tiae  studies  of  a  Nattison 
surface  grinder  operation  is  presented.   Included 
in  the  report  are  work  sheets,  instructions, 
specifications,  list  of  constants  and  synthesis 
and  table  of  eleaents  and  aethods  analysis 
sheets. 


AD-600   199 


DiT.      26,    22 
OTS  price   $6.60 


NaTal   Ordnance   Plant,    Forest   Park,    111. 

WALES-STRIPPIT    METAL  FABRICATOR    (MS-27)    (SM-27). 

NOPF    Standard   Tiae   Foraula, 

1957,    63p. 

NOPF  Foraula  SM27      Unclassified  report 

Descriptorsi   (•Machine  tools,  Tiae  studies), 
(•Tiae  studies.  Machine  tools),  (•Machine  shop 
practice.  Ordnance),  Operation,  Specifications, 
Job  analysis.  Mechanical  working. 

This  foraula  was  aade  to  assist  the  Production 
Methods  &  Standards  Specialist  to  plan  the  opera- 
tion and  accurately  estiaate  the  tiae  required  to 
perfora  a  giTen  punching,  notching,  or  nibbling 
operation  in  the  U.S.  NaTal  Gun  Factory.  (Author) 


AD-600  200 


DiT.      26,    22 
OTS    price    $10.10 


NaTal   Ordnance  Plant,   Forest   Park,    111. 

MILLING   MACHINE    (M-1). 

NOPF    Standnrd   Tiae   Foraula. 

1957,    130p. 

NOPF  Foraula  M1        Unclassified  report 

Descriptorsi  •(•Milling  aachines,  Tiae 
studies),  (•Tiae  studies.  Milling  aachines), 
(•Machine  shop  practice.  Ordnance),  Operation, 
Specifications,  Job  analysis.  Machine  tools. 

Foraula  report  for  the  tiae  studies  of  a  ailling 
aachine  operation  is  presented.  Included  in  the 
report  are  work  sheets,  instructions,  specifica- 
tions and  a  list  of  constants  and  synthesis. 


AD-600   201 


DiT.      26,    22 
OTS   price   $5.60 


NaTal   Ordnance   Plant,   Forest   Park,    III, 
HILLING   MACHINE    (M-3) . 


155 


Division  26  -  PRODUCTION  AND  MANAGEMENT 


NOPF    Standard   Time   Foraula. 

1956.  52p, 

NOPF  Formula  113        Unclaisified  report 

Descriptors:   ('Milling  nachines,  Tine 
sts-Jies),  ("TiBe  studies.  Mi  1 1  i  ng  machi  nes)  , 
(•Machine  shop  practice.  Ordnance),  Operation, 
Specifications,  Job  analysis,  Machine  tools. 

Foraula  report  for  the  time  studies  of  a  milling 
machine  operation  is  presented.  Included  in  the 
report  are  work  sheets,  instructions,  specifica- 
tions and  a  list  of  constants  and  synthesis. 


NOPF  Standard  Tia*  Foraula. 

1957,  132p. 

NOPF  Foraula  PP1        Dnclassified  report 

Descriptorit   (*Tine  studies,  Presiei  (Na- 
chinery)),  ("Presses  (Machinery),  Tlae 
studies).  Material  foraing,  Metals,  Materials, 
Machine  shop  practice.  Standards,  Operators 
(Personnel),  Job  analysis.  Ordnance. 

NOPF  Standard  tlae  foraula  report  for  the  opera- 
tion of  open  back,  inclinable  punch  prestei,  froa 
5-1/2  to  65  tons. 


AD-600   202 


DiT.      26,    22 
OTS   price.  $12.50 


AD-600    206 


Na»al    Ordnance    Plant,    Forest    Park,    111. 

MICNAUKEE    SIMPLEX    MILL    (M-6) . 

NOPF    Standard   Time   Foraula. 

1957,  173p. 

NOPF  Foraula  M6        Unclassified  report 

Descriptors:   ("Time  studies.  Milling  ma- 
chine), ("Milling  machine.  Time  studies). 
Machining,  Metals,  Operation,  Standards, 
Operators  (Personnel),  Machine  shop  practice. 
Job  analysis.  Ordnance. 

NOPF  Standard  time  foraula  report  for  straddle, 
form,  slab,  and  plain  milUng  using  Milwaukee 
simplex  milling  machines  models  M-24.  and  1236. 


Div.   26,  22 
OTS  price  $2.60 


Naval  Ordnance  Plant,  Forest  Park,  111. 

SPLINE  MILL  (M-4). 

NOPF    Standard   Tiae   Foraula. 

1957,    30p, 

NOPF  Formula  M^.        Unclassified  report 

Destriptorsi   (*Tiae  studies.  Milling  aa- 
chines),  ("Milling  aachinei,  Tiae  studies). 
Machining,  Metals,  Operation,  Machine  shop 
practice.  Standards,  Operators  (Personnel), 
Job  a'nalysis.  Ordnance. 

NOPF  Standard  tiae  forau-la  report  for  slottiag 
and  grooving  aetals  using  Taylor  and  Fenn  duplex 
spline  mills  aodels  M— 80  and  M-5^. 


AD-600   203 


DiT.      26,    22 
OTS   price    $8.10 


Na^^al    Ordnance    Plant,    Forest    Park,    111. 

PIPE   FABRICATING    (PF-1), 

NOPK    Standard   Tiae   Foraula. 

1956.    89p. 

NOPF  Formula  PF1        Unclassified  report 

Descriptors:   ("Tiae  studiesv^Materi al  form- 
ing), ("Material  foraing,  Tiae  Studi es)  , 
(•Pipes,  Production),  Copper,  Stainless  steel. 
Brazing,  Machine  shop  practice,  Operators 
(Personnel),  Standards,  Job  analysis. 
Ordnance. 

NOPF  Standard  tiae  foraula  report  for  fabricating 
stainless  steel  and  copper  pipes  3/4.  in.  and 
less  in  diameter. 


AD-600  207 


Div.   26,  22 
OTS  price  $13.50 


Naval  Ordnance  Plant,  Forest  Park,  111. 

THREAD  MILLING  (M-5) . 

NOPF  Standard  Time  Formula.  ^ 

1957.  191p. 

NOPF  Formula  M5        Unclassified  report 

Descriptors:   ("Time  studies.  Milling  machines), 
("Milling  machines,  Time  studies).  Machining, 
Metals,  Machine  shop  practice,  Standards, 
Operators  (Personnel),  Job  analysis,.  Ordnance. 

NOPF  standard  time  formula  report  for  thread 
milling  using  4x9  in.  and  10  x  2^  in.  Hanson- 
Nhitney  thread  millitig  machines. 


AD-600  208 


AD-600  204 


Div.   26,  22 
OTS  price  $10.50 


Naval  Ordnance  Plant,  Forest  Park,  111. 

POWER  SHEARS  (S-l). 

NOPF  Standard  Tiae  Foraula. 

1957,  132p. 

NOPF  Foraula  SI         Unclassified  report 

Descriptors:   ("Tiae  studies.  Cutting  tools), 
("Cutting  tools.  Time  studies),  Metals,  Metal 
plates.  Sheets,  Machining,  Machine  shop 
practice.  Operators  (Personnel),  Standards, 
Job  analysis.  Ordnance. 

NOPF  Standard  tiae  foraula  report  for  shearing 
metals,  not  exceeding  1/2  in.  in  thickness,  using 
power  shears. 


AD-600  205 


DiT.   26,  32 
OTS  price  $10.50 


Naval  Ordnance  Plant,  Forest  Park,  111. 
PUNCH  PRESS  (PP-1). 


Div.   26,  22 
OTS  price  $11.50 


Naval  Ordnance  Plant,  Forest  Park,  111. 

VERTICAL  TURRET  LATHE  (VTL-1), 

NOPF  Standard  Time  Formula. 

1956,  158p. 

NOPF  Formula  VTL1      Unclassified  report 

Descriptors:   ("Time  studies.  Lathes),  ("Lathes. 
Time  studies),  Machining.  Metals,  Operation. 
Operators  (Personnel),  Standards,  Machine  shop 
practice.  Job  analysis.  Ordnance. 

NOPF  standard  time  formula  report  for  turn,  face, 
bore,  counterbore  and  chamber  using  the  36  in. 
Bullard  vertical  turret  lathe. 


AD-600  209 


Div.   26,  22 
OTS  price  $10.50 


Naval  Ordnance  Plant.  Forest  Park,  111. 

W  &  S  #3  TURRET  LATHE  (TL-1). 

NOPF  Standard  Time  Formula. 

1956.  132p. 

NOPF  Formula  TL1        Unclaisifiad  report 


156 


Descriptors:  ("Tiae  studies.  L 
Time  studies).  Machining.  Metal 
Operators  (Personnel).  Standard 
practice.  Plastics.  Job  analysi 

NOPF  standard  time  formula  report 
tion  of  the  tf  and  S  No.  3  turret 


AO-600  210 


Div.   26,  22 
OTS  price  $11.00 


Naval  Ordnance  Plant.  Forest  Park 
WALES-STRIPPIT  HYRA-NEM-MATIC  (WS 
NOPF  Standard  Time  Formula. 
1957.  U8p. 
NOPF  Formula  WS1       Unclasslfl 


((I  report 


Descriptors:   ("Time  studies.  M 
("Machine  tools.  Time  studies), 
Ing,  Metals.  Operation,  Operator 
Standards,  Machine  shop  practice 
Ordnance. 

NOPF  standard  time  formula  report 
nibbling  operations  using  the  Male 
cator  Mod.  10-A. 


AD-600  211 


Div.   26,  22 
OTS  price  $1.60 


Naval  Ordnance  Plant.  Forest  Park,  111. 

WELDING  (MM-I). 

NOPF  Standard  Tlae  Foraula. 

1957.  Up. 

NOPF  Foraula  MN1        Unclasti  field 


Descriptors:   ("Welding.  Time  stlud 
studies.  Welding),  ("Machine  shop 
Ordnance),  Operation.  Specificat 
analysis. 


in  establishing 
Melding  Opera- 
rpe    of  equipment 
tiable  for  use  in 
L«d  Electrode 


This  Formula  was  developed  for  use 
time  standards  for  all  Manual  Arc 
tions  perforaed  at  NOPF  with  the  t 
in  use  as  of  Jjine  1959.   It  is  sui 
time  standard  application  to:   Coa^  _ 
Arc  Welding,  Metal  Arc  Inert  Gas  siiiielded  Welding 
and  Tungsten  Arc  Inert  Gas  Shieldel  Welding  and 
on  all  applicable  materials  in  all  positions. 
Manual  Arc  Welding  data  was  develobled  for  us 
with  NOPF  Light  and  Heavy  Assembly  data  in  the 
complete  standards  application  to  (elding  As- 
sembly Operations,  and  the  instrucjons  for  using 
the  Asseably  data  are  included  in   his  Data  Manual 
in  their  respective  locations.   Al  ;  tiaes  shown 
on  the  Data  Sheet  are  levelled  tim^t  developed  by 
elemental  operations  analyses,  usi«g  Methods-Time 
Measurement  and/or  Time  Study  data  In  which  no 
allowances  are  included.   All  weld: »g  process 
tiaes  are  based  on  the  operator  usi ig  the  correct 
current  settings  and  electrode  sizi«  as  recom- 
mended by  the  manufacturers  aad/or  engineering 
manuals.   (Author) 


PRODUCTION  AND  MANAGEMENT  -  Division  26 
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AD-600  330 


Div.   26.  8 
OTS  price  $1.50 


Bendix  Corp.,  Southfield,  Mich. 
DEVELOPMENT  OF  ADAPTIVE  CONTROL  TE( 
NUMERICALLY-CONTROLLED  MILLING  MACi 
Interim  technical  do'cuaentary  progi 
no.  3.  1  Aug  63-29  Feb  64. 
29  Feb  64,  55p. 

Contract  AF33  657  8782.  Proj.  7  71 

Unclassifi 


"D 


UNIQUES  FOR 

NES. 
nss  repfc.. 


(<  report 


Descriptors:   ("Milling  machines.  Control 
systems).  Control  systems.  Automatic,  Digital- 
to-analog  converters.  Hydraulic  -servomechani sas , 
Control  panels.  Machining.  Metals.  Electronic 
equipment.  Tests. 

Phase  III  of  a  program  directed  toward  the 
development  of  adaptive  control  techniques  for 
numerically-controlled  milling  machines  is 
described,  and  plans  for  Phase  IV  are  reviewed. 
A  complete  prototype  adaptive  control  system  was 
fabricated  and  tested  in  conjunction  with  a 
profile-type  milling  machine.   Results  of  the 
tests  verified  that  all  portibns  of  the  system 
were  operating  satisfactorily.   The  metalcutting 
tests  begun  in  Phase  II  were  extended  to  include 
additional  workpiece  and  cutter  materials,  and 
to  further  investigate  possible  correlation  of 
tool  life  and  surface  aicrofinish  with  measured 
machining  variables.   The  collection  of  data  for 
these  tests  was  enhanced  by  redesigning  the 
spindle  instrumentation  system  to  obtain  improved 
reliability  and  rigidity.   (Author) 


AD-600  561 


Div.   26,  U 
OTS  price  $2.25 


Univ.  of  Minnesota. 


Institute  of  Tech, 

Minneapolis. 

SUMMARY  OF  TECHNICAL  LITERATURE  SURVEY  ON 

DEHUMIBIFICATION  AND  DEHUMIDIFIED  3T0RAGE. 

Progress  rept.  no.  2. 

15  June  54.  81p. 

Contract  NOy79585 

Unclassified  report 

Descriptors:   ("Storage.  Humidity),  (•Preser- 
vation, Materials).  ("Warehouses,  Controlled 
atmospheres).  Driers  (Apparatus),  Degrada- 
tion. Reviews. 

A  summary  of  literature  on  required  atmospheric 
conditions  for  the  storage  of  different  types 
of  materials,  different  methods  of  preservation 
of  materials  While  in  storage  used  by  industry 
and  government,  types  of  dehumidif ^cation, 
sources  and  quantity  of  moisture  for  design 
purposes,  effect  of  climatic  conditions  on  stor- 
age, effect  of  different  methods  of  storage  on 
preservation  of  materials  and  equipment,  and 
optimum  conditions  for  storage.   (Author) 


AD-600  562 


Div.   26,  U 
OTS  price  $2.00 


Institute  of  Tech. . 
Mi  nneapoli  s . 
EVALUATION  OF  U.  S. 
PROGRAM.   PART  II. 
Progress  rept.  no.  , 
15  Feb  55,  77p. 
Contract  NOy79585 


Univ.  of  Minnesota, 

NAVY  DEHUMIDIFIED  WAREHOUSE 

Unclassified  report 


Descriptors:   ("Storage.  Humidity).  ("Preser- 
vation, Materials).  ("Warehouses,  Controlled 
atmospheres).  Performance  (Engineering), 
Driers  (Apparatus),  Mi  11 tary  f aci  liti es ,  Naval 
shore  establishments. 

Contents:   Procedure  for  Analysis  of  Dehumidified 
Building  and  Dehumidi f ication  Machine  Performance: 
Analysis  of  Dehumidified  Building  and  Dehumidi- 
fication  Machine  Performance  at  Five  U.  S.  Naval 
Activities;  and  Summary  of  Dehumidif icati on 
Operations  at  Five  U.  S.  Naval  Activities. 
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Division  27  -  PROPULSKN  SYSTEMS 


AD-600  657 


Div.   26_ 

OTS  price  $1.25 


Aapex  Corp.,  Redwood  City.  Calif. 
AN  INVESTIGATION  OF  SELF-ACTING  FOIL  BEARINGS, 
by  Joieph  T.  Ma.   Mar  6^,  U^p.      A^pex  RR6i  3 
Contract  Nonr3815  00,  Proj.  NH062  297 

Unclasiified  report 

Oescriptori:   (•Bearingt,  Foili),  (•Fil«i, 
Measureaent) ,  Meatureaent,  Lubrication,  Air, 
Thickness. 


Experiaental  results  on  the  interior  and 
region  fila  thickness  aeasureaents  of  se 
ing  foil  bearings  are  presented  and  disc 
These  aeasureaents  were  aade  with  capaci 
sensors  and  conductive  foils.  The  valid 
a  growing  sinusoidal  fila  thickness  in  t 
region  first  predicted  by  Gross  is  clear 
evidenced  frow  the  photographs.  The  nea 
wave  lengths  checked  with  Barlow's  calcu 
values  within  6  percent.  For  a  constant 
velocity,  the  effect  of  increasing  tensi 
decrease  the  filw  thickness;  while  for  a 
tension,  the  effect  of  increasing  speed 
crease  the  fila  thickness.  The  effect  o 
cowpressibility  becoaes  iaportant  for  hi 
tive  velocity;  and  the  effect  of  surface 
ness  greatly  influences  either  the  predi 
•««»«red^ values  for  thin  fila  thickness, 
data  presented  in  this  report  cover  a  ra 
drua  linear  speed  froa  30  to  1942  in/sec 
tension  froa  0.054  to  3.24  lb/in.   (Auth 
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AD-600  674 


Div.   26,  4 
OTS  price  $.75 


Aerojet-General  Corp.,  Downey,  Calif. 

EXPLORATORY  EXPERIMENTS  ON  KINETICS  AND  MECHANISMS 

OF  COMMINUTION. 

Special  rept. , 

by  T.  G.  Owe  Berg  and  L.  E.  Avis.  Oct  63.  22p. 

AGC0395  04  13SP 

Contract  DA18  108.  405CML829 

Unclassified  report 

Descriptors:   (*Po«ders.  Preparation),  Sodiiia 
coapounds.  Chlorides,  Particle  sise.  Material 
foraiag,  Dvaaaics,  Single  crystals.  Fracture 
(Mechanics).  Surface  area.  Huaidity,  Ball 
aills. 

Sodiua  chloride  was  allied  in  a  standard  labora- 
tory ball  aill  for  various  periods  of  tiae 
between  15  ainutes  and  16  hours  at  two  relative 
huaidities  of  the  air.  0.5%  and  U%.      'The  particle 
size  was  deterained  by  sieve  analysis.   The 
particle  shape  was  observed  in  the  aieroscope. 
At  4Jt  RM.  severe  oaking  occurred  during  8  hours 
of  ailling.   At  0.5%  "H,  there  was  substantial 
aggloaeration,  but  aueh  less  than  at  4%  RH.   The 
particle  size  increased  continuously  when  ailling 
was  continued  for  4  hours  or  acre.   The  aechanisa 
of  coaainution  could  be  easily  followed  under 
these  conditions.   At  4%  RH.  ^he  aaterial  first 
cleaved  into  single  crystal  platelets  of  alaost 
perfect  squares.   These  were  first  reduced  by 
breaking  off  corners  and  later  by  fracture  into 
two  equal  pieces.   It  is  concluded  that  the 
fracture  occurs  where  the  strft^  exceeds  the 
strength  of  the  aaterial.  and  that  the  particle 
size  obtained  is  Independent  of  cracks  and  flaws. 
The  surface  area  has  nothing  to  do  with  the 
breakup,  only  with  the  agglomeration.  (Author) 


AD-600  706 


Div.   26.  17,  25 
OTS  price  $.50 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
THE  APPLICATION  OF  ULTRASONICS  TO  WIRE  DRAWING. 


Quarterly  progress  rept.  for  1  Jan-31  ■•'  64. 
by  A.  T.  Robinson.  J.  C.  Connelly,  and  L.  M. 
Stayton.   Apr  64.  7p. 
NOTS  TP3542,  NOTS  TPR364    Unclassified  report 

Descriptors:   ("Wire,  Mechanical  working). 
(•Ultrasonic  radiation.  WireJ.  ("Drawing 
(Machine  processing).  Metals).  Mechanical 
working.  Iron.  Copper.  Tensile  properties. 
Creep,  Deforaation. 

Recent  tests  on  iron  and  copper  theraoc«uple 
wire  revealed  that  surface  iaper fections  and  rait 
prevent  consistent  results  during  wire  drawing 
operations.   Tests  perforaed  at  severe  area  r  - 
ductions  under  ultrasonic  radiation  resulted  in 
tensile  failure  of  the  drawn  wire.   A  reduction 
of  yield  strength  in  an  ultrasonic  envlronaent 
was  cited  as  the  probable  cause.   A  second  isola- 
tor and  back  tension  device  were  installed  be- 
tween die  and  wire  supply  reel.   (Author) 


AD-600  859 


Div.   26 

OTS  price  $.50 


Forest  Products  Lab..  Madison,  Wit. 

WOODWORKING  MACHINES. 

May  64,  9p. 

FPL  048  Unclassified  report 

Descriptors:   (•Machines,  Wood),  ("Saws, 
Wood),  Milling  aachines.  Industrial  equipaent. 
Material  separation. 
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achines  are  aade  to  do  a  wide  variety 

any  one  Job  there  are  usually  a 
es,  sizes,  and  styles  of  aachines 

choose.   They  are  not  standardized, 
classification  and  outline  of  speci- 

fairly  typical  aachines  of  the  aore 
es  is  atteapted.   Saall  light  aa- 

hoae  workshop  size  are  not  included, 
lachines  aay  be  divided  into  three 

based  on  function:   sawaill,  planing 
ustrial  plant  aachinery.   The  func- 
11  aachinery  is  to  cut  the  log  into 
luaber.   The  planing  aill  takes  the 
(usually  dry),  and  prepares  it  for 
ruction  uses,  such  as  flooring, 
ap,  or  fraaing.   The  industrial 

luaber  and  aakes  it  into  doors, 
xes,  or  other  fabricated  products. 
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AD-600  324 


Div.   27 

OTS  price  $.75 


Ogden  Air  Materiel  Area,  Hill  AFB,  Utah. 

SURVEILLANCE  TEST  OF  SHELF  LIFE  OF  ROCKET  MOTOR. 

16-NS-1000.  M15. 

OOAHA  Airaunitions  test  rept.. 

by  George  H.  Kawanishi.  May  64.  25p. 

OOY  TR64  761  Unclassified  report 

Descriptors:   ("Rocket  aotors  (Solid  propel- 
lent). Storage),  (•Jatos.  Storage).  Rocket 
igniters,  Teaperature,  Tests,  Aging  (Materials). 

Previous  tests  of  the  16-NS-1000,  Ml  5  Rocket 
Motor  have  ettablished  teaperature  liaits  of 
-20  F  to  +130  F  for  aotors,  ages  five  to  seven 
years.   This  test  was  established  to  deteralne 
if  the  shelf  life  conld  be  extended  to  eight 
years,  and  to  deteralne  what  teaperature  liaits 
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would  preva 
storage  sit 
inspected, 
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perforaed  s 
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sures,  caus 
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perfora  tat 
teaperature 


AD-600  420 


il.   Seventy-two  aotori  'froa  field 
es  were  visaally  and  r44iograpbically 
teaperature  conditioned  and  static 


tloned  at  -30  F 


rty-thrae  taaplet  condl 
atisfactorily.   Sevan  i^ators  fired 
tioning  at  +140  F,  wer4  deterained  to 
actory  becaase  of  high  Ithaaber  pres- 
ing  one  actor's  pressuilt  relief  disc 

Of  three  saaples  firri4  after  coa- 
t  ■i-130  F,  the  pressure  Ifelief  disc 

one  aotor.   Twenty-fi««  aotors  were 
ioned  at  -•■120  F  and  perforaed  satis- 

The  16-NS-1000,  M15  Rdtket  Motor  will 
isfactorily  at  age  eigkt  years  between 

liaits  of  -20  F  to  +110  F.   (Author) 


Div.   27,  12 
OTS  price  $6.00 


Rocketdyne,  Canoga  Park,  Calif. 

ROCKET  ENGINE  VALVE  POPPET  AND  SEAJt  DESIGN  DATA. 

Technical  docuaentary  rept..  July  |42-Oct  63. 

ed.  by  G.  F.  Tellier.  Hay  64.  498d4  Rocketdyne 

"5494 

Contract  AF04  611  8392.  ProJ.  67531.  Task  675304 

RPL  TDR64  68  Unclassifidd  report 

Descriptors:   (•Valves.  Conf  igurjitioa) , 


g),  ("Seats, 
at  aotors. 


(•Surfaces,  Finishes  and  flnishi 
Vehicle  body  coaponents).  (•Rock 
Design),  Fluid  flow.  Pressure,  s{i;resses, 
Deforaation,  Seals  (Stoppers),  Ajdhesives; 
Sealing  coapounds,  Metals.  High-jpressure 
valves.  Mathaaatical  prediction, |  {Engiaeering. 

Presented  is  a  description  of  the  Mork  accoa- 
plished  in  suaaariziag  current  valjve  design 
technology  and  providing -fundaaentlal  aetal-to- 
aetal  seating  characteristic  desiijln  data.   The 
prograa  was  conducted  in  two  phases.   Phase  I  is 
a  survey  of  pe'rtinent  patents,  tecihnical  litera- 
ture, and  industry  data  to  deteraime  current 
technology  levels  and  indicate  speieifie  areas 
where  iaforaation  was  lacking  or  obsolete.   The 
accuaalated  aaterial  produced  littile  worthwhile 
iaforaation  on  either  the  aechanics  of  sealing 
or  the  correlation  between  theoretical  and  actual 
characteristics.   Phase  II  effort  iiavolved 
analytical  and  eapirieal  studies  o|f  the  detail 
aspects  of  va-lve  sealing.   Test  aojdels  were  fabri- 
cated with  particular  eaphasis  plajeed  on  describ- 
ing the  resultant  sealing  surfaeesl.   Leakage  flow 
data  were  obtained  for  the  near-sehted  condition 
resulting  in  good  correlation  withrtheoretlcal 
predictioas.   The  stress-leakage  rjelationship 
in  the  on-seated  condition  was  eapirically  in- 
vestigated as  a  function  of  sarface  and  aaterial 
variatioas,  pressure,  and  fluid,   tlie  resulting 
inferaatioa,  together  with  inspection  evidence 
supporting  dedaeed  test  surface  finish  conditions, 
is  presented.   (Author) 


PROPULSION  SYSTEMS  -  Division  27 

This  report  covers  the  developaent  and  testing 
of  an  engine-aounted  kit  to  facilitate  starting 
and  operating  liquid-cooled  engines  in  low  tea- 
peratures.   The  kit  was  designed  to  preheat  the 
engine,  oil.  and  battery  and  to  provide  ignition 
assistance  during  cranking.   The  coaponents  in- 
cluded a  gasoline-burning  coolant  heater,  an 
electric  coolant  heater,  an  ether  priaing  systea, 
a  battery  beating  systea.  and  a  crankcase  shroud. 
Laboratory  tests  and  field  trials  show  that  the 
kit  as  a  whole  was  adequate  for  low-teaperature 
engine  starting  when  using  sub-zero  oil  for  the 
engine  lubricant.   However,  with  a  change  to 
20-weight  oil  in  the  aid-1950's  it  was  found  that 
the  kit  heaters  did  not  provide  sufficient  heat 
for  engine  starting  in  teaperatures  below  0  F. 
The  ether  priaing  systea  and  the  battery  heating 
systea  were  found  to  be  useful  starting  and 
operating  aids  for  liquid-cooled  engines  on 
polar  transportation  and  construction  equipaent 
under  all  conditions.   (Author) 


AD-600  487 


Div.   27 

OTS  price  $.50 


Foreign  Tech.  Div.,  Air  Force  Systeas  Coaaand, 

Wright-Pattersoa  AFB.  Ohio. 

SELF -ALIGNMENT  AND  BALANCING  OF  COAXIAL  ROTORS, 

by  E.  6.  Berger  and  A.  S.  Kal's'on.  26  Mar  64. 

7p. 

FTD  TT64  75;  TT  64  11712 

Unclassified  report 

Unedited  rough  draft  trans,  of  Leningrad  U. 
Vestnik  (USSR)  1963  (v.  18)  no.  3  (Seriya) 
Mateaatikl.  Mekhaniki  1  Astronoaii  (no.  l)  pp. 
119-121. 

Descriptors:   (*Gas  turbine  rotors. 
Stabilization).  Turbine  parts.  Allgnaent, 
Moaentaa,  Oscillatioa,  Daaping.  Supports, 
Equations,  Mathaaatical  analysis.  USSR. 


In  aodern  gas-tur 
has  been  found  fo 
coaxial  rotors  tu 
their  angular  vel 
of  the  rotors  the 
the  distribution 
outside  of  the  zo 
the  lowering  of  t 
aaplitudes  of  osc 
through  the  crlti 
dialnishing  of  th 
support  reactions 
rotors  in  the  zon 
One  of  the  possib 
is  the  asking  use 
of  a  rigid  rotor 
and  the  spreading 
of  conxial  rotors 
different  angular 


bine  engines  wide  application 
r  dynaaic  systeas  foraed  by  two 
rning  with  different  values  for 
ocity.   At  high  angular  velocity 

basic  problea  of  dynaaics  is 
of  the  critical  nuabers  of  turns 
ne  of  the  operation  velocities, 
he  vibration  overloads  and 
illatioBs  in  the  transition 
eal  nuaber  of  turns,  the 
e  dynaaic  coaponents  of  the 
.  and  the  self-alignaent  of  the 
e  of  operational  velocities, 
le  aeans  of  solving  this  problea 

of  the  effect  of  self-alignaent 
turning  in  two  elastic  supports 

of  this  effect  over  the  systea 
which  are  turning  with 

velocities.   (Author) 


AD-600  440 


Div.   27 

OTS  price  $.50 


AD-600  506 


Hueneae.  Calif. 
L  ENGINE-. 


Ell^A 


Naval  Civil  Engineering  Lab.,  Port 

POLAR  CONSTRUCTION  EQUIPMENT  UNIV 

STARTING  KIT. 

Final  rept. , 

by  S.  E.  Gifford.   25  May  64.  19p. 

ProJ.  y  F015  11  01  291 

NCEL  R311  Uaelaitlfi*tl  report 

Descriptors:   (•Engine  starters,  Cold  weatlier 
tests).  (•lateraal  eoabastloa  engines.  Engine 
starters).  (•Engines  t   aotors,  L:  auid  cooled), 
Engine  priaers,  Heaters,  Cold  weather  tests. 
Polar  regions. 


Div.   27 

OTS  price  $.75 


Foreign  Tech.  Div.,'  Air  Force  Systeas  Coaaand, 

Wright-Patterson  AFB,  Ohio. 

THERMAL  STRESSES  IN  AIR  COOLED  DISKS  OF  ROTARY 

GAS  TURBINES, 

by  E.  Tuliszka.   11  May  64,  24p. 

FTD  TT64  145,  TT  64  11720 

Unclassified  report 

Unedited  rough  draft  trans,  of  Technika 
Lotnicia  (Poland),  18i7,  pp.  168-176,  1963. 

Descriptors!   ("Gas  tnrbine  rotors,  Theraal 
stresses),  ("Disks,  Air-cooled),  Theraal  prop- 
erties. Functions,  Matheaatical  analysis, 
lapellers,  USSR. 
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AD-600  593 


DiT.   27 

OTS  price  $3.00 


Vidva   Inc..  P«lo  Alto,  Calif.  

A  STUDY  OF  SOLID-PROPELLANT  ROCKET  MOTOR  EXPOSED 

MATERIALS  BEHAVIOR. 

Quarterly  proflresf  rept.  no.  3.  i  Dec  63" 

29  Feb  64. 

by  John  tf.  Schaefer,  Rayaond  E.  Lundberg, 

Robert  M.  Kendall  and  Peter  A.  McCuen.  9  Feb  bU. 

Coi?ract  AF04  611  9073.  Proj .  3059.  Ti.ki  305907. 

305913 

RTD  TDR64.  U3  Onclasiified  report 

Descriptors:   ("Rocket  motors  (Solid  propel- 
lant).  Materials).  ("Rocket  motor  nozxles. 
Materials),  (•Programming  (Computers)), 
Erosion,  Digital  ctMiputers,  Reaction  kinetics. 
Reinforcing  materials.  Theory,  Graphite, 
Tungsten,  Ablation,  Heat  transfer.  Enthalpy. 
Gases,  Entropy.  Experimental  data.  Tests, 
Solid  rocket  propellant.  Mixtures,  Boundary 
layer,  Temperature,  Thermodynamics,  Heat, 
Generators,  Pressure,  Refractory  materials. 

The  objectives  of  the  study:   (a)  To  develop  de- 
sign tools,  in  the  form  of  digital  computer  pro- 
grams, for  the  nozzle  designer  to  use  for  calcu- 
lating the  behavior  of  materials  exposed  to  a 
solid-propellant  rocket-exhaust  environment. 
(b)  To  marshall  existing  theoretical  methods,  or 
develop  new  methods,  to  gain  a  better  understand- 
ing of  the  fundamental  mechanisms.   Nork  was 
directed  toward  development  of  two  digital-com- 
puter programs.   One  is  applicable  to  materials 
such  as  graphite  and  tungsten,  that,  erode  with 
one  moving  boundary  or  do  not  erode  at  all.   The 
other  applicable  to  the  reinforced  plastic  mate- 
rials that  form  a  char  layer.   Effort  in  the  areas 
of  transient  conduction,  equilibrium  chemistry, 
reaction  kinetics,  and  mass  transport,  as  applied 
to  the  solid-propellant  rocket  problem,  ii  de- 
scribed in  detail.   (See  also  AD-428  437) 


AD-600  608 


Div.   27,  9 
OTS  price  1.50 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB.  Ohio. 

BLADELESS  GUIDE  VANE  FOR  CENTRIPETAL  TURBINES. 

by  A.  V.  Gubarev  and  G.  A.  Fillippov.  13  May  64, 

9p. 

FTD  TT64  141;  TT  64  11698 

Unclassified  report 

Unedited  rough  draft  trans,  of  Energomashi nos- 
troenie  (USSR)  1963,  v.  9,  no.  2,  pp.  38-39. 

Descriptors:   ('turbines,  Guide  vanes),  ("Guide 
vanes.  Turbines),  Gas  turbines.  Gas  flow. 
Vortices,  Nozzles,  USSR 

Investigations  into  the  static  conditions  of  a 
bladeless  guide  vane  showed  a  sufficiently  high 
effectiveness.   This  made  it  possible  to  confirm 
that  the  use  of  these  guide  vanes  in  centripetal 
turbines  permit  much  simpler  production  tech- 
nology aifd  to  reduce  assembly  weight  and  size 
without  decreasing  efficiency.   The  developed 
methods  of  approximate  calculation  make  it  pos- 
sible with  sufficient  accuracy  to  design  a 
bladeless  vane  for  a  given  output  flow  angle. 
Nonun i f ormi ty  of  flow  angles  obtained  in  the 
experiments  with  respect  to  the  periphery  be- 
hind the  guide  vane  may  be  explained  by  the 
presence  of  deviations  of  the  flow  areas  of  the 
fabricated  chamber  from  those  calculated. 
(Author) 


AD-600  609 


DlT,   27,  15,  17 
OTS  price  1.50 


Foreign  Tech.  Div.,  Air  Force  Syitems  Comnand, 
Hright-Patterson  AFB,  Ohio. 

ANALOG  STUDY  OF  THE  EFFECT  OF  THERMAL  CONDUC- 
TIVITY OF  A  MATERIAL  ON  THE  HEAT  IN  A  TURBINE 
BLADE, 

by  J.  Kunet  and  0.  VaTroch.   4  Nay  64,  16p. 
FTD  TT64  146;  TT  64  11699    Unclassified  report 

Unedited  rough  draft  trans,  of  StroJ IrenttTi 
(CBechoslovakla)  1962,  t.  12,  no.  11,  p.  842-846. 

Descriptors!   ("Turbine  blades.  Cooling), 
("Thermal  conductivity,  Nuserical  analysii), 
("Numerical  methods  and  procedures.  Non- 
linear differential  equations),  ("Heat  resis- 
tant metals  &  alloys,  Theraal  conductivity), 
Electric  fields.  Thermal  stresses,  USSR,  Steel, 
Nickel  alloys.  Temperature. 
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g  the  problem  of  thermal  fields  in 

installations  it  was  found  that  when 
is  problem  the  effect  of  thermal  con- 
changes  of  the  material  can  be  dis- 

Described  Is  a  method  based  on  gradual 
roximations,  which  enable  a  substan- 
Ification  of  the  mathematical  chaleng- 
se,  on  how  to  determine  the  thermal 

consideration  of  changes  in  thermal 
ty  with  the  rising  temperature  of  the 
A  concrete  example  shows  how  such 
appear  in  a  cooled  turbine  blade. 


AD-600  689 


Div.   27,  30 
OTS  price  $1.00 


Redstone  Scientific  Information  Center,  Redstone 

Arsenal,  Ala. 

TORSION  OF  ROUND  SHAFTS  MITH  VARIABLE  DIAMETER, 

by  Rudolf  Sonntag.  8  May  64,  40p. 

RSIC  179;  TT  64  11684 

Unclassified  report 

Trans,  of  2eiischrift  fur  Angewandte  Mathematik 
und  Mechanik  (Germany)  1929,  v.  9,  no.  1,  p.  1-22. 

Descriptors!   ("Shafts,  Mechanical  properties), 
("Torque,  Stresses),  Mechanical  engineering. 
Engine  structures,  Rotation,  Shear  stresses. 
Elasticity,  Deformation,  Failure  (Mechanics), 
Mathematical  analysis. 
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AD-600  745 


Div.   27,  17.  30 
OTS  price  $1.75 


Mright  Aeronautical  Div.,  Curt is<-Mright  Corp., 
Nood-Ridge,  N.  J. 

DESIGN,  DEVELOPMENT  AND  FABRICATION  OF  ULTRA-HIGH 
STRENGTH  SOLID  PROPELLANT  MOTOR  CASES. 


160 


PSYCHOLOGY  AND  HUMAN  ENGINEERING  -  Division  28 


Quarterly  progress  rept.  no.  4,| 
by  E.  P.  Gilewicz.  20  May  64. 
Contract  AF04  611  9064 

Unclas 


20   Feb-20  May   64. 
p.    NAD   R407   4 

fied   report 


Descriptors:   ("Rocket  cases,!  High-pressure 
research).  ("Rocket  motors  (Jjolid  propellant). 
Rocket  cases),  High-pressure  Research,  Rupture, 
Tests,  Pressure  vessels,  NicWei  alloys. 
Maraging  steels.  Forging,  Nel|((s,  Shear  stresses. 
Roughness,  Tensile  propertiesj,i  Fracture 
(Mechanics),  Metallography. 
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AD-600  756 


Div.   27,  12 
OTS  price  |6.60 


Battelle  Memorial  Inst.,  Columb 
A  STUDY  OF  THE  INERTIA  PUMP  FOR 
EXTRATERRESTRIAL  ENVIRONMENT. 
Final  rept., 

by  J.  N.  Kannel,  D.  H.  Thiel,  N 
E.  M.  Simons.  Apr  63,  68p. 
Contract  AF33  657  8463.  Proj.  8 
ASO  TD63  374  Unelass 
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USE  IN  THE 


C.  Fraake  and 

59.  Task  816904 
fied  report 


Pumps) , 


Oescriptorsi  ("Space  station 
("Pumps.  Space  stations),  ("Liquid  iaetal 
pumps.  Space  stations),  Space  environmental 
conditions.  Liquefied  gases,  Liquid  metals, 
Feasibility  studies. 


W  possible  fluids 
tuitability  of  the 


This  ttady  includes  evaluatioas 
to.be  transferred  in  space,  the  suiia 
inertia  pump  to  transfer  these  Huids,  a  layout 
design  of  an  extraterrestrial  inertia  pump  and  a 
theoretical  analysis  of  this  pui|).   Two  fluids 
which  will  be  used  in  space  are  I  eryogenic  liquids 
and  liquid  metals.   An  inertia  |i«mp  capable  of 
delivering  the  flow  rates  desirSi  for  the  transfer 
of  cryogenic  liquids  in  space  aiipears  to  be 
larger  than  a  centrifugal  pump  of  comparable 
capacity  which  makes  it  somewhav unattractive 
for  this  application.   However,  <U  does  appear 


practical  as  an  extraterrestrial 
pump.  The  weight  of  a  liquid-m< 
Should  be  quite  competitive  wit* 
■echanical  liquid-metal  pumps  an 
electromagnetic  pumps  with  the  1 
A  layout  design  of  a  liquid-meti 
«as  made.   Various  components  in 


liquid-metal 
tal  inertia  pump 

the  weight  of 
^  lighter  than 
ime  capacities. 
1  inertia  pump 
4orporated  in 


this  design  will  require  experimental  evaluatioai 


pump  indicate 


The  theoretical  analyses  of  the  ^imp  inmcai 
that  it  should  perform  effectively  and  effi- 
ciently.  (Author)  '^ 


AD-600  831 


Div.   27.  31 
OTS  price  |5.00 


Naval  Boiler  and  Turbine  Lab.,  P 
COMBUSTION  ENGINEERING,  INCORPOB 
FURNACE  NATURAL  CIRCULATION  BOILt 
CLASS. 


lladelphia, 
FED,  SINGLE 
i  FOR  DDG-15 


Pa. 


by  D.  Hansen,  N. 
6  Mar  64,  357p. 
NBTL  B444 


Ferraris  and  R.  Sehell. 

Unclassified  report 


Descriptors:   ("Boilers,  Marine  surface 
propulsion).  Performance  (Engineering),  Tests, 
Marine  surface  propulsion.  Naval  vessels 
(Combatant) . 


A  Combustion  Engineering  single  f 
superheater  boiler,  with  accessor 
automatic  feedwater  controls  and 
retractable  superheater  cavity  so 
evaluated  to  determine  performanc 
suitability  for  use  'on  DDG-15  Cla 
were  conducted  at  steaming  rates 
those  of  the  ships  for  which  the 
signed  to  determine  optimum  retur 
plates,  burner  performance,  circu 
^acteristics,  steam  baffle  efficie 
feedwater  regulator  capabilities, 
cavity  retractable  soot  blower  pe 
to  evaluate  the  unit  and  its  comp 
normal  and  emergency  conditions, 
performance  deficiencies,  refract 
were  developed  to  increase  superb 
temperature;  additional  screen  tu 
stalled  to  shield,  the  superheater 
and  reduce  tube  metal  temperature 
steam  drum  girth  plates  were  modi 
circulation;  and  minor  rmprovemen 
water  regulating  valve  and  the  su 
retractable  soot  blower  rystem  we 
lowing  completion  of  all  modifica 
all  boiler  performance  was  consid 
satisfactory.   (Author) 
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28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 


AD-600  036 


Div.   28,  23 
OTS  price  1.75 


161 


Army  Personnel  Research  Office,  Office  of  the 

Chief,  Research  and  Development,  Mashington, 

0.  C. 

INFORMATION  ASSIMILATION  FROM  SYMBOLIC  DISPLAYS. 

AMOUNT  OF  INFORMATION  PRESENTED  AND  REMOVED. 

by  Seymour  Ringel  and  Frank  L.  Vicino.  Mar  64, 

23p. 

Proj.  2J024701A723 

APRO  TRN139  Unclassified  report 

Report  OB  Human  Performance  in  Military  Systems. 

Descriptors:   ("Memory,  Psychometrics) , 
("Learning,  Memory).  ("Display  systems. 
Memory),  Army  personnel,  Data  processing  sys- 
tems, Cybernetics,  Decision  making.  Vision, 
Errors. 

The  Army's  command  information  processing  systems 
■ill  end-produce  maps,  totes,  and  overlays  on 
which  situation  information,  intelligence  data, 
and  administrative  support  data  are  presented 
and  continually  updated.   The  study  was  con- 
ducted to  determine  how  information  assimilation 
is  affected  by  amount  of  information  presented 
and  extent  of  information  change  introduced  in 
updating.   Slides  containiag  military  unit  flag 
symbols  such  as  might  be  depicted  on  maps  and 
overlays  were  presented  to  32  individuals.   Four 
levels  of  amount  of  information  were  effected  by 
varying  the  number  of  symbols~12,  16.  -20.  and 
24--per  slide.   The  initial  presentation  was  fol- 
lowed by  a  second  slide  with  a  number  of  sym- 
bols 2,  4.  6,  or  8 — removed.   Responses  were 
analysed  in  terms  of  accuracy  and  type  of  error. 


Division  28  -  PSYCHOLOGY  AND  HUMAN  ENGINEERING 
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AD-600  037 


DiT.   28.  23 
OTS  price  $.50 


Aray  Personnel  Research  Office,  Office  of  the 

Chief,  Research  and  Developaent,  Washington, 

D.  C. 

VALUES  ASSOCIATED  NITH  MILITARY  CAREER 

NOTIVATION. 

by  Leonard  V.  Gordon  and  Francis  F.  Nedland. 

Nar  6^,  12p. 

Proj.  2J024701A722 

APRO  TRNK3  Unclassified  report 

Report  on  Selection  and  BehaTioral  Evaluation. 

Descriptors:   (*Aray  personnel.  Leadership), 
("Leadership,  Psychoaetri cs) ,  ('Military 
psychology.  Aray  personnel).  Officer  person- 
nel. Motivation,  Decision  asking. 

The  NCO  Leaders  Task  is  concerned  with  the  de<- 
velopaent  of  aeasures  of  leadership  by  which  to 
identify  early  in  their  Aray  career  those  aen 
who  have  potential  as  effective  coabat  leaders. 
The  study  reports  on  preliainary  exploration  of 
relationships  between  certain  established  di- 
mensions of  interpersonal  values  and  decision  to 
reaain  in  or  leave  the  service.   Measure  of  six 
diaensions — Support,  Conforaity,  Recognition, 
Independence,  Benevolence,  and  Leadership — on 
the  Survey  of  Interpersonal  Values  (SIV)  were 
obtained  on  EM  and  officer  trainee  saaples  in 
the  5th  and  10th  week  of  Aray  service,  respec- 
tively.  Measures  were  analyzed  in  relation  to 
desire  to  reaain  in  the  Aray  as  expressed  by  the 
EH  after  20  weeks'  service  and  by  officers  after 
15  weeks.   For  both  officer  and  enlisted  saaples, 
three  values  were  found  to  be  predictive  of 
career  aotivation.   Officers  who  desired  to  re- 
aain tended  -fo  score  higher  on  Conforaity  and 
Benevolence  and  lower  on  Independence;  EM 
scored  higher  on  Benevolence  but  lower  on 
Independence  and  Support.   Results  suggest  that^ 
aeasnreaent  of  values  aay  contribute  usefully 
to  prediction  of  military  career  decision. 
(Author) 


AD- 600  038 


Div.   28.  23 
OTS  price  $1.50 


Aray  Personnel  Research  Office.  Office  of  the 

Chief,  Research  and  Development,  Mashington, 

D.  C. 

PBEOICTION  OF  OFFICER  PERFORMANCE, 

by  Louis  P.  Milleain.  Mar  6^,  ^6p. 

Proj.  2J024701A722 

APRO  TRR1134^  Unclassified  report 

Oeseriptors:   ("Officer  personnel,  Perfora- 
•nce  (Hnaan)),  (*Aray  personnel,  Psyehoaet- 
rics),  ("Leadership,  Psychoaetrics).  Test 
construction  (Psychology).  Military  psychology. 
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A0-600  06^ 


Div.   28 

OTS  price  $4.00 


Psychological  Labs..  Univ.  of  Georgia,  Athens. 
SHELTER  OCCUPANCY  STUDIES  AT  THE  UNIVERSITY  OF 
GEORGIA  1962-1963.     "^ 
Appendices  to  final  rept. 
31  Dec  63,  262p. 
Contract  OCD  0S62  226 

OBclassificd  report 

Descriptors:   ("Shelters.  Survival).  ("Coa- 
finement  (Psychology),  Shelters).  Civil 
defense  systems,  Reactioa  (Psychology), 
Psychophysiology.  Physical  fitness.  Traiaiag, 
Medical  examination.  Universities,  Stress 
(Psychology). 


A0-6OO  106 


Div.   28.  32 
OTS  price  $.50 


of 


Research  Center  for  Group  Dynamics.  Univ. 

Michigan,  Ann  Arbor. 

THE  LEARNING  OF  BALANCED  AND  UNBALANCED  SOCIAL 

STRUCTURES. 

Technical  rept.  no.  27, 

by  Robert  B.  Zajonc  and  Emgeae  Bnrasteln. 

15  Mar  6^.  20p. 

Contract  Nonr1224  3A,    Proj.  NR170  309 

Unclassified  report 

Descriptors:   (•Learning,  Attitudes),  ("Mord 
association,  Learning).  Social  psychology. 
Sociometrics.  Emotions. 

The  theories  of  balance  and  dissonance  which 
assume  that  balance,  congruity,  and  consonance 
are  the  normal,  expected,  and  desired  state,  and 
that  It  is  easier  to  learn  a  balanced  structure 
than  an  unbalanced  one  were  tested  on  twelve 
volunteer  college  students.   Six  structures, 
three  balanced  and  three  unbalanced,  were  em- 
ployed.  Each  structure  Involved  an  issue  and 
two  hypothetical  men  and  an  issue.   The  issues 
were  Integration  and  Newsweek.   These  structures 
were  arranged  graphically  and  connected  by 
arrows  each  of  which  constituted  aa  item  in  the 
paired  associates  list.   The  six  structures 
generated  eighteen  items.   Of  these  items,  nine 
required  a  positive  response  and  nine  a  negative 
response.   One  group  of  subjects  learned  the  six 
structures  with  Integration  as  the  issue  and  the 
other  group  with  Newsweek  as  the  issue.   An  un- 
balanced structure  was  found  more  difficult  to 
learn  than  a  balanced  one,  but  only  when  the 
issue  was  an  important  one.   Negative  relation- 
Ships  were  found  to  be  more  difficult  to  leara 
than  positive  ones. 
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AO-600  139 


Div.   28 
OTS  price  t, 


75 


Michigan  Univ.,  Ann  Arbor. 

BASES  FOR  PREFERENCES  AMONG  THREIg-OUTCOME  BETS. 

by  Sarah  Lichensteln.  May  64.  22|||.  P2909 

Unclassified  report 


Great  AP  AF0SR192  63 


Descriptors:  ("Decision  making.  Prob 
Reasoning.  Analysis  of  variand^.  Game 
Psychometrics,  Behavior. 


ir 


This  experiment  compared  the  moii#nt  fun 
a  bet  as  predictors  of  choices  if4o"9  >>* 
the  subjectively  expected  utility  (SEU) 
tion  model.  Bet  paraaeters  of  Btpected 
(EV),  Variance  (V).  Skewness  (SU],  and 
ities  were  independently  varied  in  182 
bets.  Each  of  12  Ss  bid  on  eacq  bet  an 
•  ome  bets  for  real  money.  Ss  pi*#ferred 
and  low  V.  but  had  no  preferenc*!  withi 
probability  levels.  Sets  of  bets  exist 
were  equal  in  all  parameters;  wiihin  su 
Ss  preferred  bets  wit^h  the  largatt  leas 
•mount.  The  moment-function  apD^oach  w 
Jected;  the  SEU  model  was  not.  jA  lexic 
ordering  of  variables  was  sugges  ed.   ( 


AD-600  176 


Div.   28,  12 
OTS  price  $2,00 


Aerojet-General  Corp.,  Sacramentl^,  Calif. 

HUMAN  RELIABILITY  IN  THE  PERFORI^ANCB  OF 

MAINTENANCE. 

by  Irl  A.  Irwin,  Joel  J.  Levits  l«nd  Alvyn  H. 

Freed.  Hay  6^,  71p.  LRP317      , 

Contracts  AFO^;  694  424,  AF04  647  521 

BSD  TDR63  218  DnclassiMed  report 

Deseriptersi   ("Performance  (ifiBan) ,  Reliabil- 
ity), ("Guided  missile  personnal.  Performance 
tests).  Human  engineering,  Mailtenance  person- 
nel. Rocket  motors.  Guided  mi^liles.  Guided 
■issi les  (Surface-to-surface) i | Performance 
tests. 


A  method  for  estimating  the 
teaance  performance  is  deve 
tasks  involved  in  scheduled 
Titan  II  engines.   The  appr 
combined  use  of  ratings  and 
reliability  figures.   A  mod 
sign  engineer's  redundancy 
for  estimating  the  increase 
achieved  when  two  mechanics 
performance  of  a  single  mai 
study  demoBStrstes  that  hlg 
lags  of  task-element-reliab 
from  groups  of  qualified  ra 
validating  the  humnn  reliabixii.T| 
tained  during  Category  II  testiii)  at 
Air  Force  Base  are  described.   $Hgge 
further  research  and  application  of 
are  glvea.   (Author) 
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System  Research,  Ltd.,  Richmond  (England). 
A  STUDY  OF  GROUP  DECISION  MAKING  AND  COMMUNICA- 
TION PATTERNS  UNDER  CONDITIONS  OF  STRESS  AND 
OVERLOAD,  MHEN  THE  PARTICIPANTS  ARE  PERMITTED  TO 
FUNCTION  AS  A  SELF^ORGANISING  S1!$TEM. 
Final  technical  rept.,  1  Jan-31  jOac  63. 
1964,  95p.        '' 
Contract  DA91  591EDC2753 

led  report 


1  Jnn-31  »« 

"         I 

Unclasiifl4 


Descriptors:   ("Decision  making.  Group  dynam- 
ics), ("Group  dynamics.  Decision  making). 
Pattern  recognition.  Stress  (Psychology), 
Social  psychology,  Learaing,  Reaction  psy- 
chology. Social  coaaunication.  Display  systems, 
Conauaication  systeas. 
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Author) 
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Tsll 

riaents  on  group  decision  asking 
ons  tat  can  be  autoaatically  and 
rolled  are  described.   Pilot  exp 

conducted  with  three-person  gro 
ajectory-interception  task  was  s 
e  sequentially  dependent  sub-tas 
ng.  and  decision.  The  original 
fied  to  a  two-person  game  coasis 
tasks  which  could  be  assigned.  J 
rally  to  the  two  players  in  five 
Only  three  of  the  sub-task  as 

utilised.   A  strategy  was  desig 

how  these  might  be  adaptively  v 
teract  the  effects  of  stress  and 
strategy  eabodies  two  decision  r 
ifying  the  tiae  of  reassignaent , 
choice  of  reassignaent.  This  st 
ed  and  compared  to  weaker  strate 
Just  one  adaptive  decision  rule, 
ysis  of  the  data  showed  that  the 
tegy  gives  significant  increases 
cy.  but  weaker  strategies  are  li 
e  that  the  maintenance  of  fixed 
gnaents.  Nhenever  there  is  a  re 
up  or  settling-in  period  after  s 
signaents,  the  tiae-course  effic 
ged  without  raisina  the  overall 

also  AD-428  615)  (Author) 
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AD-<600  296 


Div.   28 

OTS  price  $.50 


Pittsburgh  Univ..  Pa. 

DIFFERENTIAL  RESPONSE  TO  APPRAISAL  AND  GOAL 

SETTING  AS  A  FUNCTION  OF  SELF.  INTERACTION  AND 

TASK  ORIENTATION. 

Technical  rept.  3. 

by  Bernard  M.  Bass.  May  64.  18p. 

Contract  Nonr624  14 

Unclassified  report 

Descriptors:   ("Personality.  Students), 
("Motivation,  Personality),  ("Attitudes, 
Group  dynamics),  Psychometrics.  Reaction 
(Psychology),  Behavior. 


Sixty  graduate  students  met  p 

15  weeks  in  training 

groups. 

the  aen  were  counseled  indivi 

hours  by  a  peer  fron 

the  othe 

counselees  were  the  aen  aost 

in  self,  interaction 

or  task- 

counselors  were  the 

reaaining 

was  devoted  either  to  apprais 

ance  or  to  setting  future  goa 

self-oriented  students  were  s 

likely  to  agree  with 

their  co 

had  been  discussed  i 

i\   counsel 

ticularly  favor  past 

performs 

future  goal  setting. 

(See  al 

(Author) 

eriodically  for 

Midway,  half  of 

dually  1  to  1  1/2 

r  half.   The 

extreme  in  scores 

orientation.   The 

men.   Counseling 

ing  past  perform- 

Is.   Generallyj 

ignificantly  less 

unselors  as  to  what 

ing  and  to  par- 

nce  appraisal  over 

so  AD-4O8  128) . 

AD-bOO    319 


Div.       28 

OTS    price  $1.00 


Kansas   State  Univ.,    Manhattan.  ' 

THE    EVOLUTION    OF    PERCEPTUAL  FRAMES    OF   REFERENCE. 

Technical  rept.  nos.  17-20, 

by  William  Bevan.   Apr  64.  38p. 

Contract  Nonr363401 

Uaclassified  report 
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Division  28  -  PSYCHOLOGY  AND  HUMAN  ENGINEERING 


Descriptors:   ('Visual  perception,  Psychoaotor 
tests),  (»PsychoBotor  tests.  Visual  percep- 
tion), StiHulatioB,  Ef f ectireness ,  Reaction 
(Psychology).  Reflexes,  Learning,  SensitiTity, 
Touch,  Dynanics,  Torque. 

This  report' includes:   ANCHOR  EFFECTIVENESS  AS 
A  FUNCTION  OF  STIMULUS  VARIATION  ON  AN  INCI- 
DENTAL DIMENSION,  by  Joan  Faye  Pritchard  and 
Nilliaa  Bevan.   April  196^  (Technical  Report  no. 
17,  196^).   FORMS  OF  ORALLY-PRESENTED  KNOWLEDGE 
OF  RESULTS  AND  SERIAL  REACTION  TIME,  by  Don 
Hardesty  and  Nilliaa  Bevan.   April  196^;  (Tech- 
nical Report  no.  18,  196^).   VIGIUNCE  PERFORM-  . 
ANCE  WITH  A  QUALITATIVE  SHIFT  IN  REINFORCERS.  by 
WiUiaii  Bevan  and  Edward  D.  Turner.   April  196A 
(Technical  Report  no.  19,  196^).   TORQUE:   A 
NEW  DIMENSION  IN  TACTILE-KINESTHETIC  SENSITIVITY, 
by  Burrton  Woodruff  and  Harry  Helson.  April  196A 
(Technical  Report  no.  20,  1962).   (See  also 
AD-iU  9^3). 


AD-600  ^38      Div.   28,  18 

OTS  price  $.75 

Michigan  State  Univ.,  East  Lansing.  Coll.  of 
Conmunication  Arts. 

THE  FALLOUT  PROTECTION  BOOKLET:   (III)  A  METHOD- 
OLOGICAL COMPARISON  OF  PRE-TEST  RESPONSES  OF 
THOSE  WHO  RESPONDED,  REFUSED.  OR  WERE  NOT 
REACHABLE  ON  THE  POST-TEST. 
Connunicat i on  research  rept., 

by  Dan  Costley  and  David  K.  Berlo.  Apr  (>U,    23p. 
Contract  OCD  0S62  19 

Unclassified  report 

Descriptors;   ('Civil  defense  systems. 
Attitudes),  ^'Nuclear  warfare).  Handbooks, 
Shelters,  Public  ooinion.  Survival, 
Soci  oaetr ics . 


A  study  was  aade  of  the  inpact 
Protection'  booklet  which  was  p 
OCD  in  December  of  1961.   While 
specific  to  that  objective,  use 
relevant  to  public  infornation 
tude  toward  civil  defense  was  c 
#1  presented  d^ta  on  the  accura 
knowledge  about  nuclear  attack 
fense,  the  favorability  of  publ 
toward  civil  defense  measures, 
of  the  public  as  to  the  threat 
and  the  relative  effectiveness 
inducements  and  inducement  agen 
of  public  exposure  to  shelter  i 
port  #1  also  analyzed  attitudin 
correlates  of  shelter  knowledge 
plans.   Report  #2  presented  dat 
tive  analysis  of  attitudinal  an 
levels  of  respondents  who  had  b 
four  categories  of  interest  wit 
structing  family  shelters.   Thi 
the  findings  of  a  comparison  of 
sponses  of  those  who  (a)  respon 
or  (c)  were  not  reachable  on  th 
also  XU-UOU   512).   (Author) 
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AD-600  UU'\ 


Div.   28,  23 
OTS  price  $1 .00 


Tufts  Univ.,  Medford,  Mass. 

BELIEF  STATES:   A  PRELIMINARY  EMPIRICAL  STUDY, 

by  Thornton  B.  Roby.   Mar  6^.,  39p. 

Contracts  AF19  628  2^50,  Nonr^9^  15.  Proj.  ^690, 

Task  469003 

ESD  TDR64  238  Unclassified  report 


Descriptors:   ('Attitudes,  Psychom^etries) , 
Military  psychology.  Decision  making, 
Probabi  lity. 
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AD-600  585 


Div.   28,  16  . 
OTS  price  $1^00 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

AN  ANALYSIS  OF  CONDITIONED  REFLEXES  AND  OF  THE 

THOUGHT  PROCESSES  OF  THE  HUMAN  BRAIN, 

by  A.  V.  Napalkov  and  N.  I.  Bobneva.  26  Mar  64., 

31p. 

FTD  TT64  184;  TT  64  II69I 

Unclassified  report 

Trans,  of  Voprosy  Psikhologil  (USSR)  1962,  v.  8, 
no.  6,  p.  40-54. 

Descriptors:   ('Conditioned  reflex,  Reasoning), 
('Reasoning,  Conditioned  reflex),  ('Psycho- 
physiology),  ('Cybernetics),  Models  (Simu- 
lations), Brain,  Pattern  recognit ion, 'Environ- 
ment, Reactions  (Psychology),  Human  engineering. 

The  current  status  of  research  on  mental  mech- 
anisms was  surveyed.   Three  series  of  experiments, 
using  models,  attempting  to  analyie  the  infor- 
mation processes  which  take  place  in  the  brain 
during  the  functioning  of  a  chain  of  reflexes 
are  described.   A  bibliography  of  32  items  is 
i  ncluded. 


AD-6OO  618 


Div.   28 

OTS  price  $5.00 


Pennsylvania  Univ.,  Philadelphia.  Graduate  School 

of  Medicine. 

HUMAN  MECHANICS.  FOUR  MONOGRAPHS  ABRIDGED, 

by  Wilton  Marion  Krogman  and  Francis  E.  Johnston. 

Dec  63,  387p. 

Contract  AF33  616  8091,  Proj.  7184,  Task  718408 

AMRL  TDR63  123  Unclassified  report 

Report  on  Human  Performance  in  Advanced  Systems. 

Descriptors:   ('Anthropometry,  Human  engineer- 
ing), ('Human  engineering.  Biophysics),  Motor 
reactions.  Musculoskeletal  svstem.  Gravity, 
Dynamics,  Performance  (Humaa). 

The  report  condenses  four  important  monographs 
in  the  field  of  applied  human  mechanics:   The 
Centers  of  Gravity  in  the  Human  Body,  by  N. 
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Braune  and  0.  Fischsr;  Thaoretle^l,  Fuadaaentals 
for  a  Mechanics  of  Living  Bodiesj  by  0.  Fischer; 


The  Huaan  Motor,  by  J.  Aaar;  and 
aents  of  the  Seated  Operator,  by 
(Author) 


AO-600  646 


Div.   28 

OTS  price  t.50 


North  Carolina  State  Coll. 


Raleil 


A  REPLICATION  OF  PAIRED-ASSOCIATE 
FUNCTION  OF  S-R  SIMILARITY. 
Technical  rept.  no.  8, 
by  Slater  E.  Newaan.   Hay  64,  4p. 
Contract  Nonr48608 

Unclassilllad  report 


Descriptors:   ('Perforaance  tes 
training),  ('Psychoaetr ics.  Le 
ing,  Psychoaetrics),  Students. 


ai 


This  experiaent  replicated  the  fi 
paired-associate  learning  is  int 
the  saae  iteas  occur  as  S-teras  i 
deaonstrated  also  that  learning  i 
with  when  S-teras  share  with  R-t 
letters  but  no  iteas.   (See  also 
(Aather) 
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Div.   28 

OTS  price  1.50 
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North  Carolina  State  Coll.,  Ralei(h. 
EFFECTS  OF  PAIRING  TIME  AND  TEST-IIME  ON  PER- 
FORMANCE DURING  AND  AFTER  PAIREO-j/^SSOCIATE 
TRAINING. 

Technical  rept.  no.  9, 
by  Slater  E.  Newman.   May  64,  5p. 
Contract  Nonr48608 

Unclassiflied  report 


•si 


Descriptors:   ("Performance  t 
('Training,  Perforaance  tests), 
aetrics.  Time),  Learning. 
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OTS  price  $.50 
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North  Carolina  State  Coll.,  Ralel{f(h. 

ISOLATION  EFFECTS  WHEN  PAIRED-ASS40CIATES  ARE 

PRESENTED  SERIALLY. 

Technical  rept.  no.  10, 

by  Slater  E.  Newaan  and  6.  Alfred|  Fersyth. 

May  64,  5p. 

Contract  Nonr48608 

UnclasslfiMd  report 

Descriptors!   ('Learning,  Perfoiaane^  tests), 
('Transfer  of  training,  Psychomtrics) , 
Beactlon  (Psychology). 

Tke  experiaent  studied  the  effect  of  isolating 
one  or  both  teras  of  a  pair  on  leiarning  the  pair. 
The  pairs  were  presented  in  the  slaae  order  on 
each  trial,  the  pair  with  the  isoil,ated  tera(s) 


appearing  near  the  aiddle  of  the  list.   Isolatiea 
led  to  faster  learning  of  the  pair,  but  did  not 
affect  the  rate  of  learning  the  entire  list.   It 
Is  proposed  that  one  effect  of  isolation  is  a 
change  in  the  sequence  in  which  S  attacks  the 
iteas  of  a'  list,  the  isolated  itea  being  at- 
tacked sooner  than  if  it  were  not  isolated.  (See 
also  AD-600  647)   (Author) 


AD-600  649 


Div.   28 

OTS  price  $.5P 


North  Carolina  State  Coll.,  Raleigh. 

SERIAL  POSITION  AS  A  CUE  IN  LEARNING:   THE  EFFECT 

OF  TEST-RATE, 

Technical  rept.  no.  11, 

by  Slater  E.  Newaan.  May  64,  8p. 

Contract  Nonr486  08 

Unclassified  report 

Descriptors!   ('Learning,  Perforaance  tests), 
('Psychoaetrics,  Learning),  Reaction 
(Psychology) . 

In  the  experiaent  Ss  were  tested  at  either  a  2-, 
6-  or  10-sec.  rate  and  Ss  were  given  15  pairing 
trials,  a  test  following  the  5th,  10th  and  15th. 
A  predicted  significant  interaction  occurred 
between  Presentation-Order  (SS  vs.  SO)  and  Test- 
Rate,  the  difference  between  SS  and  SD  groups 
being  directly  related  to  test-rate.   (See  also 
AD-600  648)   (Author) 


AD-600  653 


Div.   28,  16,  30 
OTS  price  $.50 


Aeronautical  Computer 
Center,  Johnsville,  P 
A  PROPOSED  METHOD  OF 
TASKS  IN  PSYCHOLOGICA 
EXPERIMENTS. 
Technical  rept. , 
by  A.  Futterweit.  27 
NAOC  AC  6405 

Descriptors:  ('Per 
('Psychometrics ,  Er 
rics),  Psychophysio 
neering,  Probabilit 
processing  systems. 
Programming,  Coaput 


Lab.,  Naval  Air  Development 
a. 

ERROR  SCORING  CONTINUOUS 
L  AND  PHYSIOLOGICAL 


Apr  64,  15p. 

Uaclassified  report 
• 
formance  (Human),  Errors), 
rors),  ('Errors,  Psychomet- 
logy.  Bionics,  Human  engi- 
y.  Measure  theory.  Data 

Digital  recording  systems, 
ers. 

A  aethod  of  error  scoring  is  proposed  utilizing 
error  aaplitude  probability  density  functions. 
The  potential  benefits  of  this  aethod  are  dis- 
cussed in  the  introduction.   The  technique  for 
aechanizing  the  proposed  method  is  presented  in 
detail  from  data  acquisition  to  final  output 
and  presentation  of  processed  data.  (Author) 


AD-600  702 


Div.   28 

OTS  price  $1 .00 


Educational  Test'ing  Service,  Princeton,  N.  J. 
DIFFICULTY  AND  OTHER  CORRELATES  OF  CRITICALNESS 
RESPONSE  STYLE  AT  THE  ITEM  LEVEL, 
by  Lawrence  J.  Strieker.   May  64,  39p.   RB64  25 
Contract  Nonr2338  00,  Proj.  NRI5I  182 

Unclassified  report 

Descriptors:  ('Achievement  tests,  Psychome- 
trics), ('Reaction  (Psychology).  Achievement 
tests).  Personality,  Factor  analysis.  Reports. 

The  study  examined  the  relationship  between  the 
difficulty  of  items  on  an  achievement-type  test 
of  report  writing  and  (a)  the  items'  correlations 
with  the  test's  criticalness  response  style 
score,  and  (b)  the  items'  correlations  with  the 
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test'*  contest  score.   Itea  reidtbillty  and  lte« 
foraat  variables  were  alto  analyzed.   The  aiajor 
findings  were  that  (a)  the  ite»t'  difficulty  was 
related  to  their  correlations  with  the  content 
score  and  unrelated  to  the  itesis'  correlations 
with  the  response  style  score;  (b)  the  ite«s' 
location  in  the  test  was  generally  related  to 
their  correlations  with  the  response  style  score, 
and  unrelated  to  the  other  variables;  and  (c) 
the  readability  indexes  were  not  related  to  the 
three  basic  itea  variables.   (Author) 


AD-600  782 


Div.   28.  23 
OTS  price  |.50 


Personnel  Research  Lab.  (6570th).  Aerospace 
Medical  Div.,  Lackland  AFB.  Tex. 

DEVELOPMENT  AND  STANDARDIZATION  OF  THE  AIR  FORCE 
OFFICER  QUALIFYING  TEST-6A. 

by  Robert  E.  Miller  and  Lonnie  D.  Valentine,  Jr. 
Mar  6^,  20p. 
Proj .  7717,  Task  771706 
^ PRL  TDR64  6  Unclassified  report 

*   Descriptors:   ("Air  force  personnel.  Aptitude 
tests),  ("Aptitude  tests.  Air  force  personnel). 
(•Officer  personnel.  Aptitude  tests),  Per- 
forwance  (Human),  Military  training.  Military 
personnel.  Mathematical  prediction,  Psycho- 
■etrics.  Standardization,  Selection. 

A  revised  form  of  the  Air  Force  Officer  Qualify- 
ing Test,  AFOQT-64,  replaced  AFOQT  Form  G  in 
September  1963.   The  new  form  is  more  easily 
administered  and  scored  than  earlier  forms.   It 
contains  542  items  organized  into  13  subtests. 
Scores  are  obtained  for  the  usual  AFOQT  com- 
posites:  Pilot,  Navigator-Technical,  Officer 
Quality,  Verbal,  and  Quantitative.   In  addition, 
the  test  can  be  scored  for  two  special  composites 
(Academic  and  Career  Potential)  constructed  for 
use  only  in  the  AFROTC  Officer  Education  Program. 
Item  statistics,  reliability  estimates,  and  dis- 
tribution statistics  for  the  composite  scores 
are  reported.   The  composites  were  scaled  with 
reference  to  equivalent  Project  TALENT  compo- 
sites.  Instead  of  the  USAF  Academy  candidate 
population,  previously  used  in  scaling.  AFOQT 
scores,  the  normative  base  was  the  nationwide 
12th  grade  male  population.   (Author) 


AO-600  804 


Div.   28 

OTS  price  $2.25 


Aerospace  Medical  Research  Labs.,  (6570th), 
Mright-Patterson  AFB,  Ohio. 

A  BIBLIOGRAPHY  OF  REPORTS  ISSUED  BY  THE  BE- 
HAVIORAL SCIENCES  LABORATORY:   ENGINEERING 
PSYCHOLOGY,  TRAINING  PSYCHOLOGY,  ENVIRONMENTAL 
STRESS,  SIMULATION  TECHNIQUES,  AND  PHYSICAL 
ANTHROPOLOGY. 

comp.  by  Lavon  E.  Trygg  and  Lucille  E.  Kelsey. 
Apr  64,  89p- 

Unclassified  report 

Descriptors:   ('Bibliographies,  Behavior). 
('Psychology.  Bibliographies).  ('Anthropology. 
Bibliographies),  Training.  Stress  (Psychology), 
Environment.  Simulation. 


AO-6O0„82J 


Div.      2a,    15 
jOTSjirice   $1.75 


Institate   for  Besearch.    State  College.    Pa. 

OPTIMAL    STRATEGIES   AND    HUMAN    BEHAVIOR    IN 

FUNGUS-EATER    GAME    U, 

by    Jun-iehi    Nakahara    and    Masanao   Toda.    Feb    64, 

66p. 

Contracts  AF19  628  2450.  AF19  628  2968.  Proj. 

4690,  Task  469003 

ESD  TD864  237  Unclassified  report 


Descriptorti   ('Decisloa  ■akiag.  Digital 
computers).  ('Gasie  theory.  Decision  ■akiag). 
Behavior.  Bionics. 

Fungus-cater  games  yield  a  class  of  sequential 
decision  tasks  which  involve  both  means  objects 
and  end  objects  in  a  not-too-unreal i st i c  fashion. 
Study  of  human  strategies  and  of  the  optimal 
strategies  in  these  games  may  improve  our  under- 
standing of  complex  dynamic  decision  tasks.   The 
optimal  strategy  for  the  fourth  fungus-eater 
game,  which  depends  upon  the  level  of  fungus 
storage,  is  derived  and  the  behavior  of  hua^n 
playing  this  game  is  reported.   (Author) 


AD-600  858 


Div.   28.  15.  30 
OTS  price  |2.60 


Duntley  (S.Q.).  La  Jolla.  Calif. 

STUDIES  OF  MATHEMATICAL  MODELS  OF  VISUAL  PERFORM- 
ANCE CAPABILITY. 
Rept.  no.  1, 

by  James  L.  Harris.  Jan  63.  23p. 
Contract  N0bs86012 

Uaclasaifietf  report 

Descriptors^   ('Mathematical  models.  Visual 
perception).  ('Visual  perception.  Mathematical 
models),  ('Psychonetrics,  Functions),  Vision, 
Thresholds  (Physiology),  Mathematical  predic- 
tion. Target  recognition. 


This  r 
Visual 
summar 
extend 
mat  hem 
bi  lity 
deri va 
psycho 
i  n vol  V 
functi 
result 
been  p 
bi li ty 
import 
Visual 
to  the 
can  be 
rently 
experi 


eport  des 
Target  C 
izes  the 
ed  series 
atical  mo 
The  St 
t  i  on  of  a 
metric  fu 
e  the  use 
on  as  a  t 
s  of  visi 
er formed 

of  makin 
ant  forwa 
Target  C 
predicti 
used  to 
employed 
mental  vi 


cribes  work 
lasslfier  pr 
pertinent  re 

of  Interrel 
dels  of  vitu 
art  ing  poi  nt 
n  analytic  e 
nction.   The 

of  the  anal 
ool  for  the 
on  experimen 
or  could  be 
g  such  predi 
rd  step  towa 
lasslfier  Sy 
OB  of  visual 
explore  the 

techniques 
sion  data.  ( 


on  a 
ogra 
suit 
ated 
al  p 

for 
xpre 

sub 
ytic 
pred 
ts  w 
perf 
ctio 
rd  a 
stem 

thr 
sign 
for 
Auth 


part  of  t 
m  (T76240) 
s  to  date 

studies  0 
erformance 

the  studi 
ssion  for 
sequent  st 

psychomet 
iction  of 
hich  eithe 
ormed.  Th 
ns  constit 
n  operatio 
In  addi 
esholds.  t 
ificaace  0 
the  proces 
or) 


he  USAF's 
.   It 
of  an 
f 

capa- 
es  is  a 
the 
udies 
ric 
the 

r  have 
e  capa- 
utes  aa 
nal 
tion 

he  mod«l 
f  cur- 
sing of 


29.    QUARTERMASTER  EQUIPMENT 
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AD-600  528 


DlT.   29 

OTS  price  $.75 


Naval  Civil  Engineering  Lab..  Port  Hueneme, 

Calif.   . 

TEMPORARY  POUR  STRUCTURES  -  MODIFIED  T-5 

BARRACKS. 

Final  rept. . 

by  6.  E.  Sherwood.  21  May  64,  25p. 

Task  Y  FOI5  11  01  149 

NOEL  R308  Daelassified  report. 

Descriptors:   (•Shelters,  Prefabricated  build- 
ings), ('Prefabricated  buildings.  Polar 
regions).  Heatiag  plaats.  Glass  textiles. 
Military  personnel. 

This  report  describes  the  redesign  of  the  Araiy's 
T-5  Arctic  Building  for  ase  as  a  barracks  ia 
pol«r  regions.   The  modified  building  is  28  feat 
wide,  has  a  9-foot  ceiling,  and  is  expandable  ia 
length  on  a  4-foot  module.   A  prototype  28-  by 
56-foot  building  was  evaluated  for  its  suitabil- 
ity as  the  basic  building  for  the  temporary 
polar  camp  developed  by  the  Laboratory.  (Author) 
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30.   RESEARCH  AND  I^^SEARCH 
EQUIPMENT 


AD-600  009 


Div.   30 

OTS  price  $.75 


»o. 


Laboratory  for  Elect roscieace  Res  tjirch,  New 

York  Univ. .  N.  Y. 

CUMULATIVE  CODES  AS  VARIABLE  REDU(i|)ANCY  CODES. 

Scientific  rept.  no.  15, 

by  Jack  Kell  Nolf.   Dec  63.  25p.  Ibpt. 

NYU  TR400  87 

Contract  AF19  6168,  Grant  AF  AFOSitk.99  6^,  Proj. 

4610.  Task  461003 

AFCRL  64  11  UaclasslfUii  report 

Descriptors:   (•Decoding,  Error*}.  ('Errors. 
Decoding),  Computers,  Prograauiifg  (Computers), 
Control  systems.  Feedback,  Codihg,  Mathemat- 
ical analysis.  h 

A  cumulative  decision  feedback  sy»«a 'is^  con- 
sidered whereby  the  digits  are  defoded  en  the 
basis  of  all  the  digits  in  all  of  the  !repeated 
blocks.   If  an  (n.k)  binary  groupjcode  is  re- 
peated (N-1)  times,  the  resultant { digi ts  are 
considered  as  uN-tuples  derived  from  an  (nN.k) 
code.   The  parity  check  matrix,  ■Ihimum  dis- 
tance and  generator  polynomial  (ffr  cyclic 
codes)  are  determined  for  the  (Na;|[)  codes  in 
terms  of  the  respective  quaatltlef  for  the 
(n.k)  code.   A  method  for  parti tifhing  the 
error  detection  and  correction  cafobilities  of 
the  (Nn.k)  code.   A  method  for  partitioning  the 
error  detection  and  correction  caphblll ties  of 
the  (Nn.k)  code  is  suggested  on  the  basis  of  a 
constant  failsafe  probability  erljtrioa.  (Author) 


AD-600  010 


Div.   30.  9 
OTS  prieo  $.73 


Princeton  Univ..  N.  J. 

FURTHER  DEVELOPMENT  OF  A  GRAPHITE  HEATER  FOR 

HIGH  PRESSURE  NITROGEN  OPERATION. 

by  I.  E.  Vat  aad  i.   K.  Harvey.  Oc^{63,  28p. 

AER669   ■ 

Grant  AF  AF0SR112  63 

AFOSR  5440  Unclatsiflfd  report 
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Thomas  J.  Watson  |lesearch  Center, 

Heights.  N.  Y. 

EVALUATING  THE  LOGICAL  DESIGN  OF  ^flE  PROBLEM 

ORIENTED  SYMBOL  PROCESSOR. 

Final  rept.. 


by  R.  F.  Schauer  and  J.  E.  Meggitt.  1  Nov  63, 

U7p. 

Contract  AF19  628  3257.  Proj.  850F0000 

AFCRL  64  198  Unclassified  report 

Descriptors:   (•Digital  computers.  Control 
sequences),  (•Programming  (Computers),  Dig- 
ital computers),  (•Computer  logic.  Digital 
computers).  Programming  languages.  Compilers, 
Programming  (Computers). 

This  report  is  a  description  of  the  implementa- 
tion of  the  Adam  machine  by  means  of  micropro- 
grams and  a  small  micro  computer.   Included  are 
a  general  description  of  the  philosophy  and 
methods,  and  a  detailed  description  of  each  of 
the  microprograms. ' 


AD-600  014 


Dtv.   30 

OTS  price  $5.00 


Thomas  J.  Natson  Research  Center,  Yorktown 
Heights,  N.  Y. 

EVALUATING  THE  LOGICAL  DESIGN  OF  THE  PROBLEM 
ORIENTED  SYMBOL  PROCESSOR.  ADAM  MICROPROGRAM 
DECKS  AND  7094  INTERPRETIVE  PROGRAM  ASSEMBLIES. 
Final  rept..  appendix. 


by  R.  F.  Schauer  and  J.  E.  Meggitt 

337p. 

Contract  AF19  628  3257. 

AFCRL  64  198,  app. 


1  Nov  63, 
Proj.  850FOOOO 
Unclassified  report 


Descriptors:   (•Digital  computers.  Program- 
ming (Computers)),  (•Programming  (Computers), 
Digital  computers),  (•Compilers,  Computer 
logic).  Simulation. 

This  appendix  inclndea  the  microprogram  as- 
sembly decks,  and  the  7094  interpretive  pro- 
grams used  to  simulate  the  ADAM  microcomputer. 
There  are  nine  interpretive  programs:   (1) 
INTRC;  (2)  LOADF;  (3)  ENDPR ;  (4)  MICPR;  (5) 
INPF  •MAIN^;  (6)  PRINT;  (7)  TRACE;  (8)  SETAB: 
and  (9)  INSEQ.   (Author) 


AD-600  027 


Div.   30 

OTS  price  $2.25 


Army  Electronics  Research  and  Development 

Agency.  Fort  Monmouth.  N.  J. 

A  COMPLETE  FLOATING  DECIMAL  INTERPRETIVE  SYSTEM 

FOR  THE  LGP-30  ROYAL  McBEE  DIGITAL  COMPUTER, 

by  Robert  Lefker.  Dec  63,  95p. 

Task  1A010501B010 

AELRDL  TR2419  Unclassified  report 

Descriptors:   (•Compilers,  Digital  computers), 

i  •Programming  (Computers),  Digital  computers), 
•Digital  computers.  Computer  logic).  Prograa- 
miag  languages. 
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of  tb«  ijrttea  will  find  it- described  in  the 
aectioni  entitled  Internal  Structure  of  the 
Syatea.  ,  (Author) 


AO-600  OiO 


DlT.   30,  7 
OTS  price  13.50 


Foreign  Tech.  DIt.,  Air  Force  Systeas  Comaand, 

Nright-Patterson  AFB,  Ohio. 

NIRE-RESISTANCE  STRAIN  GAGES  AND  THEIB 

APPLICATION, 

by  A.  M.  Turichin  and  P.  V.  Novitskii.  20  Jan  6i, 

2^6p. 

FTD  TT63  729;  TT6A  11633    Onclatsified  report 

Dnedited  rough  draft  trans,  of  aono  Pr«volochn]re 
Preobrazovateli  i  Ikh  Tekhni^heskoe  Priaenenle, 
floscoM/Leningrad,  1957,  171p. 

Descriptors:   (eStrain  gages,i  Reviews),  Nire, 
Resistance  (Electrical),  Materials,  Deforaa- 
tion.  Stresses,  Circuits,  Heayring  devices 
(Electrical  and  electronic).  Theory,  Cali- 
bration, Construction,  USSR. 

The  book  deals  «lth  the  theory,  construction  and 
practical  application  of  Hire-resistance  strain 
gages.   It  is  intended  for  engineering  and 
scientific  workers  who.  in  their  work  use  wire- 
resistance  strain  gages  for  aeasuring  aechanlcal 
deforaation,  stress,  and  other  aechanlcal 
quantities. 


AD-600  047 


Div.   30 

OTS  price  $3.00 


Theaas  J.  Matson  Research  Center,  Torktown 
Heights,  N.  y. 

SOME  PROBLEMS  IN  INFORMATION  SCIENCE  MITH 
EMPHASIS  ON  ADAPTATION  TO  USE  THROUGH  MAN- 
MACHINE  INTERACTION. 

Final  rept..  Vol.  II.  1  Jan-31  Dec  63. 
by  Manfred  Kochen.  2  Apr  64,  184p. 
Contract  AF19  628  2752,  ProJ .  5632,  Task  563205 
AFCRL  6i  87  Unclassified  report 

Descriptors:   (*Data  processing  systeas, 
Coaaunication  theory),  (*Coaaunicati on  theory. 
Data  processing  svsteas),  (*Inf oraat ion  re- 
trieval, Learning),  Prograaaing  (Coaputers), 
Data  storage  systeas,  Docuaentation,  Meaory, 
Language. 
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AD-600  079 


Div.   30 

OTS  price  $.75 


Stanford  Research  Inst.,  Menlo  Park,  Calif. 

A  SIMPLE  MODEL  OF  A  PATTERN  RECOGNITION  SYSTEM. 

Technical  note  1, 


by  D.  J.  Hall.   Apr  64,  28p.   SRI 
Contract  D  36  039AMC03247E,  SRI  ProJ.  4565 

Unclassified  report 

Descriptors:  (•Pattern  recognition.  Models 
(Siaulations)),  (•Bionics,  Siaulators),  De- 
sign, Operation. 


This  aodel  is  to  be  used  to  deaonstrate  t 
functional  structure  of  a  learning  aachin 
pattern  recognition  systea  that  is  siaila 
basic  principle  to  the  learning  aachine  r 
cently  designed  and  constructed  at  SRI. 
dition,  the  aodel  shows  the  iaportant  rol 
aask  design  plays.  A  specific  aethod  for 
looting  ''efficient'*  aasks  for  this  aode 
coaputer  siaulation,  is  also  presented 
aodel  is  a  highly  siaplified  and  therefor 
very  close  approxiaation  to  the  learning 
aachine,  MINOS  II.  It  can  be  expected  to 
discriainate  only  aaong  the  three  letters 
alphabet  with  which  it  has  been  trained, 
paper  aodel  displays  aany  of  the  fundaaen 
features  and  logical-systea  design  princi 
encountered  in  the  full-scale  aachine,  wh 
capable  of  perforaing  tasks  aore  interest 
than  recognising  three  free-hand  letters 
alphabet.  The  aodel  exhibits  the  ability 
distinguish  between  different  classes  (di 
criaination) ,  and  to  ignore  variations  wl 
class  (generalisation),  which  are  the  bas 
properties  of  a  pattern  recognition  syste 
(Author) 
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AD-600  092 


Div.   30.  32 
OTS  price  $1.00 


Army  Frankford  Arsenal,  Philadelphia,  Pa. 
CATALOGUING  AND  RETRIEVAL  OF  ENVIRONMENTAL 
INFORMATION:   A  STATEMENT  OF  THE  PROBLEM, 
by  Maurice  H.  Siapson.   20  Apr  64,  32p. 
ProJ.  1A025001A622  19  07 
AFA  R1713  Unclasiified  report 

Descriptors:   (•Inforaation  retrieval. 
Scientific  research),  (•Environaent,  Sclea- 
tific  research).  Data  processing  systeas. 
Data  storage  systeas,  Environaental  tests. 
Engineering,  Subject  indexing. 
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AD-600  110 


Div.   30 

OTS  price  94.60 


Air  Force  Office  of  Scientific  Researck. 

Hashington,  D.  C. 

INFORMATION  SCIENCES  1963. 

Annual  rept. 

Jan  64,  47p. 

AFOSR  64  0101         naclaesifiad  report 


Descriptors:   (•Inforaation  retrieval. 
Scientific  research),  (•Bibliographiea.  Ii 
foraatioB  retrieval).  Coaputers,  Analog- 


198 


~1| 


digital  coaputers,  Coaaunication  theory. 
Artificial  intelligence,  Docuaen^^tioa.l 
Classification.  Language. 
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AO-600  113 


Div.   30 

OTS  price  $3.50 


Yorktown 


Thoaas  J.  Matson  Research  Center, 

Heights,  N.  Y 

SOME  PROBLEMS  IN  INFORMATION  SCIENCE  NITH 

EMPHASIS  ON  ADAPTATION  TO  USE  THHOUGH  MAN-MACHI 

INTERACTION 

rinal  rept.,  vol.  1,  1  Jan-31  Ded|63, 

by  Manfred  Kochen.   2  Apr  64,  213a 

Contract  AF19  628  2752,  ProJ.  563^,  Task  563205 

AFCRL  64  87  Uaclassifi^d  report 
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Div.   30,  8 
OTS  price  $3.00 


International  Business  Machines 

Hd. 

OPTIMIZED  DIGITAL  AUTOMATIC  MAP 

SYSTEM. 

Interia  rept.  no.  4.  10  Feb  63-1 

10  Mar  64.  I6lp. 

Contract  DA44  009AMC111X,  ProJ. 

Uaclassifl 


Descriptors:   (•Digital  systea^j  Mapping), 
(•Mapping,  Coapilers),  (•Analo}*digltal  coa- 
puters. Stereoscopes),  Photoor^aaetry.  Survey- 
ing, Prograaaing  (Coaputers).  Slectronic 
scanners,  Optiaisation,  Digital  coaputers. 


orp.,  Rockville, 

^MPILATION 

Feb  64. 

r35  14  001  07 
»d  report 
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AO-600  146 


Div.   30,  9,  12 
OTS  price  $1.25 


Arnold  Engineering  Development  Center,  Arnold 

Air  Force  Station,  Tenn. 

TEMPERATURE  EFFECTS  ON  THE  CAPTURE  COEFFICIENTS 

OF  SIX  COMMON  GASES, 

by  J.  P.  Dawson.  May  64,  43p. 

Contract  AF^O  600  1000,  ProJ.  8951.  Task  895104 

A€DC  TDR64  84  Unclassified  report 

Descriptors:   ('Cryopumping,  Gases),  ('Space 
environmental  conditions.  Test  equipaent). 
Cryogenics,  Nitrogen,  Argon,  Carbon  compounds. 
Monoxides,  Nitrogen  compounds,  Oxides,  Carbon 
dioxide.  Vacuum  apparatus.  Velocity,  Mathe- 
matical prediction.  Molecular  properties, 
Temperature,  Surface  temperatures,  Experi- 
aental  data.  Equations. 


The  effects  of  gas  and  cr 

yoBurfaee  temperature  on 

the  capture  coefficient  a 

i   six  gases  are  dit- 

cussed.   The  gas  temperat 

ure  effect  is  Inter- 

preted  by  the  critical  velocity  model,  and  the 

cryosurface  temperature  e 

ffect  is  qualitatively 

explained  by  the  potentia 

1  field  Model.   The 

possible  error  involved  m 

hen  these  results  are 

extrapolated  te  higher  gas  temperatures  is  also 

discussed.   Experimental 

results  are  presented 

for  the  cryopumping  rates 

of  nitrogen,  argon. 

carbon  monoxide,  nitrous 

oxide,  oxygen,  and 

carbon  dioxide  over  10  to 

25  K  cryosurface*  and 

a  gas  temperature  range  o 

f  froa  77  to  400  K. 

(Author) 

AD-600  160     Div.   30 

OTS  price 

$10.00 

Office  of  Aerospace  Research,  Washington,  0.  C. 

OAR  CUMULATIVE  INDEX  OF  RESEARCH  RESULTS. 

Rept.  for  Jan  59-Dec  62. 

1964,  791p. 

OAR  64  1  Unclassified  report 

Oescriptorsi   (•Indexes.  Aeronautics)'.  ("Air 
Force  research,  Indexes),  Bibliographies. 


AO-600  238 


Div.   30.  31 
OTS  price  $2.60 


David  Taylor  Model  Basin,  Washington,  D.  C. 

SIMULATION  OF  A  LONG-CRESTED  GAUSSIAN  SEAWAY. 

Research  and  developaent  rept., 

by  Michael  C.  Davis.  Apr  64,  23p. 

DTMB  1755  Unclassified  report 

Descriptors:   ("Model  basins.  Water  waves), 
(•Water  waves,  Siaulation),  (•Ocean  models. 
Water  waves).  Ocean  waves.  Models  (Siaula- 
tion), Control  systeas,  Hydraulic  systeas, 
Analog  coaputers.  Statistical  processes, 
Prograaaing  (Computers). 
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Div.   30.  12 
OTS  price  $2.75 


Systea  Developaent  Corp.,  Santa  Monica,  Calif. 
SCF  COMPUTER  PROGRAM  SYSTEMS  MANUAL,  UTILITY 
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PIOGBANS.   PROGRAMHERS  AND  OPERATORS  MANOAL  FOR 
SABER  (SYMBOLIC  ASSEMBLY  ROUTINE  FOR  THE  CDC 
1 604-1 604A). 
Technical  aeno . , 

•by  F.  J.  LaChapelle.  8  Apr  64.  130p.  SDC  TH705 
043  00 
Coatract  AF19  628  I648 

Uaclatsified  report 

Descriptorii   ("CoMpileri,  PrograaMing  lang- 
uages), ('PrograBBlng  languages.  Instruction 
■anuals),  ('Prograaaing  (Coapnters) ) ,  Prograa- 
aers,  Coaputer  operators.  Satellite  networks. 

SABER  is  used  by  the  CDC  1604  (I6O4-A)  coaputer 
to  convert  syabolic-language  prograas  into 
aachine-laaguage  prograas.   Using  a  special- 
foraat  syabolic-card  deck  as  input,  SABER  as- 
seables  the  prograa,  prepares  an  asseably  prints 
out,  a  new  coabined  input  tape,  and  provides  a 
binary  output  for  use  by  the  MTCII  (Master  Tape 
Control  II}  prograa.   (Author) 


CARD  TO  TAPE  WITH  RECOVERT  (SCTT8) . 

Technical  aeao.. 

by  J.  «.  Scholi.   13  Apr  64.  20p.  SDC  TI1003 

033  00 

Contract  AFI9  628  I648 

Onelassified  report 

Descriptors:   ('Prograaaing  (Coaputers),  Con- 
trol sequences),  ('Reading  aachines.  Input- 
output  devices).  Punched  cards.  Magnetic  tapt. 
Coaputer  storage  devices.  Data  processing 
systeas.  Coapllers,  lastrnctlon  aaaiials,  Sattl' 
lite  networks. 

Coaputer  prograa:   (A)   To  read  BCD  or  binary 
cards  via  the  088  card  reader  and  write  these 
iaages  onto  a  aagnetlc  tape  via  the  163,  605.  or 
603  tape  drives;  (B)  to  perfora  a  sequence  check 
on  Cols.  75-80  while  prestorlng;  and  (C)  to 
provide  a  Failure  Recovery  Procedure  for  BCD 
prestores  interrupted  bv  card  Jaas  or  other  hard- 
ware probleas.   (Author; 


AD-600  243 


Div.   30.  12 
OTS  price  9.50 


AD-600  271 


Systea  Developaent  Corp.,  Santa  Monica,  Calif. 

SCF  COMPUTER  PROGRAMS  SYSTEM  MANUAL,  UTILITY 

PROGRAMS.  TELETYPE  CODE  PAPER  TAPE  PUNCH  PROGRAMS 

(TTTPUNCM), 

Techni  cal  aeao . , 

by  E.  L.  Griffith.  3  Apr  63,  lOp.  SDC  TM705  O6O  00 

Contract  AF19  628  1648 

Unclassified  report 

Descriptors:   (*Prograaaing  (Coaputers),  Control 
sequences),  ('Teletype  systeas.  Punched  tape). 
Input-output  devices,  Data  processing  systeas. 
Compilers,  Instruction  annuals.  Satellite 
networks. 

TTTPUNCH  sets  up  a  aessage  in  teletype  code, 
then  punches  a  5-level  paper  tape  in  the  char- 
acter aode.   The  paper  tape  contains  a  carriage 
return,  line  feeds,  and  a  aessage.   (Author) 


AO-600  244 


Div.   30,  12 
OTS  price  $.50 


Systea  Developaent  Corp.,  Santa  Monica,  Calif. 

SCF  COMPUTER  PROGRAM  SYSTEMS  MANUAL.  UTILITY 

PROGRAMS.   SCOPE  VALIDATE  MASTER  TAPES  (SVHT) . 

Technical  aeao.. 

by  E.  L.  Griffith.   19  Mar  64,  15p.  SDC  TM705 

056  00 

Contract  'AFI9  628  I648 

Unclassified  report 

Descriptors:   ('Prograaaing  (Coaputers),  Con- 
trol sequences),  ('Coaputer  storj^e  devices). 
Puched  tape.  Magnetic  tnpe.  Errors,  Correc- 
tions, Instruction  aanuals.  Satellite  networks. 
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SCOPE  Validate  Master  Tapes  ( 

SVMT)  i 

validate  either  of  the  SCOPE 

aaster 

Systea  Support  tape  (SST)  or 
tape  (FST).   A  list  of  the  ei 

the  Fli 

'rors  fo 

on  the  typewriter,  the  printer,  or  a 

tape.   SVMT  has  two  aodes  of 

operati 

ard  aode  and  an  input/output 

paraaet 

the  standard  aode,  where  no  function 

are  used,  the  input  waster  tape  is  0 

unit  1  and  the  error  outputs 

are  pri 

on-line  printer.   In  the  paraaeter  a 

input  and  output  units  are  specified 

pcraaeters.   (Author) 

AD-600  245     Div.   30,  12 

OTS  price  $.50 

Systea  Developaent  Corp..  Santa  Monica,  Calif. 
1604A  UTILITY  PROGRAM  DESCRIPTION,  MILESTONE  11. 


Div.   30 

OTS  price  $1.50 


Texas  lastraaeats.  lac,  Dallas. 
DEVELOPMENT  OF  AN  INTERMEDIATE  CAPACITY.  HIGH- 
SPEED MAGNETIC  FILM  MEMORY  SYSTEM. 
Technical  docuaentary  rept..  15  July  62-15  May  63. 
by  H.  D.  Tooabs  and  L.  A.  Delhoa.   Aug  63,  56p. 
Contract  AF33  657  9228.  ProJ .  4335,  Task  433517 
RTO  TDR63  4216        Unclassified  report 

Descriptors:   ("Data  storage  systeas.  Magnetic 
recording  systeas),  ('Magnetic  recording  sys- 
teas, Data  storage  systeas),  ('Data  storage 
systeas.  Circuits),  Magnetic  fields,  Coaputers, 
Aluainua,  Transforaers.  Transistors. 

The  report  describes  the  design  and  developaent 
of  a  aagnetlc  fila  aeaory  systea  with  a  storage 
capacity  of  4096  bits  arranged  as  512  words  of 
8  bits  each.   The  word-orgapi>ed  systea  has  a 
read-write  cycle  tiae  of  142  nanoseconds.   The 
storage  aediua  consists  of  continuous  sheets  of 
aagnetlc  fila  deposited  on  polished  aluainua 
substrates.   The  location  and  size  of  the  storage 
bits  are  defined  by  the  intersection  of  the  word 
and  digit-sense  conductors.   A  transistor-current 
transforaer  aatrix  is  used  to  perfora  word  selec- 
tion and  to  provide  an  800-Bi Hi aapere,  85-nano- 
second  base  width  word  drive  pulse.   A  bipolar 
digit  pulse  of  *200-ailliaapere.  40-nanosecond 
base  width  is  used.   Current  switching  is  used 
in  the  low-level  logic  circuits.   Pertinent 
aeaory  waveforas  along  with  operating  results  arc 
given.   (Author) 


AD-600  276 


Div.   30.  15 
OTS  price  $1.50 


Laboratory  for  Electroscience  Research,  New  York 

Univ.,  N.  Y. 

A  STUDY  OF  THE  CHAIN-DIFFERENCE  CORRELATION 

TECHNIQUE  FOR  CONTOUR  LINE  PATTERNS. 

Technical  note, 

by  E.  B.  Socci.  Mar  64.  59p.  NYU  TN4OO  22 

Grant  AF  AF0SR24  63 

AFOSR  64  0941  Unclassified  report 

Descriptors:   ('Correlation  techniques. 
Pattern  recognition),  ('Pattern  recognition. 
Digital  coaputers),  ('Inforaation  retrieval. 
Graphics).  Curve  fitting.  Geoaetric  foras. 
Processing,  Prograaaing  (Coaputers). 

A  correlation  technique  for  contour-line  patterns 
which  is  invariant  to  rotation  is  described.   The 
technique  is  based  on  the  so-called  chain-encod- 
ing aethod  for  contour-line  data,  in  which  a 
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Div.   30,  5.  18 
OTS  price  $2.75 


32 


Sylvania  Electronic  Systeas,  Ne sphaa,  Mass. 

MILOATA  STUDY.   A  FEASIBILITY  STUDY  OF  FUTURE 

MILITARIZED  DIGITAL  COMPUTER  REQUIREMENTS. 

Quarterly  progress  rept.  no.  2. 

31  Jan  64. 

31  J«n  64.  134p. 

Contract  DA36  039AHC03276E 

Unclass   iTied   report 


Descriptors : 
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Technica 1  rept. , 

by  J.  T.  Tou  and  N.  J.  Hankley. 

NTI  CSL  TRIO5 

Contract  Nonr1228  23.  Grast  NSF 

NRO49  172 

Unclassl 


s  to  d 
ardwar 
ILOATA 
ixatio 
leas  i 

inter 
tion  a 
nts ,  a 
opaent 

aetho 
f  high 
rocess 
ar  con 
niques 
nt ,  ae 
g ,  and 
obleas 
eehnol 


ate  on  the 

e  tech- 
Study. 

n  studies 

n  aulti- 

chaage- 

nd  protec- 

nd  Lnter- 
of  systea 

dology  in 
speed 

or  design, 

f igura- 
proj  action 

mory , 
wiring 

,    and   the 

ogy  on 


i|t«rn  Technolog- 
SYSTEMS    SUBJECT 


lay   64.    94p. 
B24900.    ProJ. 
Tied   report 


Descriptors:      ('Digital   coapu|<ers,    Design), 
('Control    systeas,    Optiaizat ipn) ,    Tiae, 
Prograaaing   (Coapnters).    MathJB^tical 
analysis. 


One  of 
■ation 
Deterai 
law  whi 
initial 
the   sho 
constra 
solutio 
control 
■ethod 
of   the 
into  a 


the  basic  prob 
systeas  is  tha 
nation  is  neee 
ch  will  take  a 
state  to  a  pr 
rtest  possible 
iits.  The  rep 
a  to  the  optia 
-signal  satura 
of  coordinate 
oa-line  digits 
eeatrel  algori 


leas  in  th  b|  de 
t  of  tiae-ipti 
ssary   of  a  4  op 

dynaaic  proce 
escribed  djelsir 

tiae   subject 
ort  presenlts   a 
isatioB  proble 
tion.    by   eveten 
transforuitioB 


1   coatroU 
tha  which 


nr  i 

7 


sign  0 
■a  1  CO 
tiaal 
ss  fro 
ed  sta 
to  var 
pract 
■  subj 
ding  t 
The 
s  deve 
be  pro 


f  infor- 
ntrol . 
control 
a  soae 
te  in 
ious 
ical 
ect  to 
he 
design 
loped 
graaaed 


on  a  general  purpose  digital  coaputer  or  aecha- 
nized  in  a  special-purpose  coaputing  device. 
(Author) 
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A  CRITERION  FOR  QUANTIZATION  OF  PLANAR  CONTOURS. 

Technica 1  rept. , 

by  Jereay  M.  Glass.  Feb  64.  54p.  NYU  TR4OO  91 

Grants  AF  AF0SR62  152,  AF  AF0SR24  63 

AFOSR  64  0940         Unclajsified  report 

Descriptors:   ('Data  processing  systeas, 
Digital  coaputers),  ('Graphics,  Data  process- 
ing systeas),  ('Data  transaission  systeas, 
Geoaetric  foras).  Curve  fitting.  Differential 
equations.  Calculus  of  variations,  Prograaaing 
(Coaputers) . 
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GRAPHICAL  DATA  PROCESSING  RESEARCH  STUDY  AND 

EXPERIMENTAL  INVESTIGATION. 

Quarterly  progress  rept.  no.  2,  1  Sep-31  Dec  63, 

by  A.  E.  Brain  and  S.  W.  Miller.  Jan  64,  33p. 

Rept.  no.  14 

Contracts  DA36  039AMC03247E,  DA36  039sc78343. 

ProJ.  3A99  22  001 

Unclassified  report 

Descriptors:   ('Graphics,  Data  processing 
systeas),  ('Inforaation  retrieval,  Graphics), 
('Data  processing  systeas,  Pattern  recogni- 
tion), Coaputers,  Optical  equipaent.  Design, 
Military  requireaents . 
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DESIGN    FEATURES    OF   THE    GENERAL    ELECTRIC    RESEARCH 

LABORATORY    HYPERSONIC    SHOCK   TUNNEL. 
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by  H.  T.  Nagaaatsu,  R. 
Osburg  and  K.  H.  Gary. 
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E.  Sheer.  Jr 

Nay  61.  30p. 


.  L.  A. 
R61RL  (2711C) 
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Descriptors:   ('Hypersonic  wind  tanncls. 
Design),  (*Shock  tubes.  Design).  Instruaenta- 
tion.  Test  facilities,  Operation.  Conical 
nozzles.  CoMbustion.  Gases.  Stainless  steel. 


Design  features  of  the  General  Elec 
Laboratory  hypersonic  shock  tunnel 
Particular  emphasis  is  placed  on  ma 
unique  features.  The  loading  and  i 
for  consistent  driver  combustion  wi 
tion  is  discussed.  The  anchoring  o 
and  the  slip  joint  clamping  section 
the  main  scored  diaphragm  is  descri 
detail.  By  boring  and  honing  the  s 
tubes,  the  attenuation  of  the  shock 
long  driven  section  was  minimized, 
second  diaphragm  and  a  slip  joint  a 
to  a  conical  nozzle  is  explained, 
ment  of  instrumentation  necessary  f 
nel  operation  is  shown  to  have  prog 
point  where  the  hypersonic  shock  tu 
extremely  useful  and  versatile  tool 
sonic  research.  It  is  possible  to 
Mach  numbers  and  temperatures  encou 
ICBM's,  satellites,  and  space  vehic 
high  altitude  conditions.   (Author) 
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A  RESISTANCE  THERMOHETEB  FOR  TRANSIENT  TEMPERA- 
TURE MEASUREMENTS. 
Fluid  mechanics  paper, 

by  J.  L.  Chao  and  V.  A.  Sandborn.  Jan  6^,  29p. 
CSU  FMP1 
Grant  DA  SIG36  039  62G2^ 

Onclatsified  report 

Descriptorst   (*lesiftance  thermometers. 
SensitiTlty) ,  ("Gas  flow,  Temperature),  Tem- 
perature', Sensitivity,  Wire,  Platinum  alloys. 
Rhodium  alloys.  Transients,  Resistance,  Heat 
transfer  coefficients.  Heat  transfer.  Thermal 
conductivity, ^Specific  heat.  Mathematical 
prediction. 
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General  Electric  Co.,  Syracuse.  N.  Y. 

FEASIBILITY  STUDY  OF:   STOCHASTIC  MATRIX  STORAGE 

AND  PROCESSING  USING  THERMOPLASTIC  AND  OIL  FILM 

TECHNIQUES. 

Final  technical  documentary  rept. . 

by  J.  N.  Brottillette  and  M.  L.  Noble.   Feb  64. 

51p. 

Contract  AF19  628  2974,  Proj.  i;6A8.  Task  46^806 

AFCRL  6^  29A  Unclassified  report 

Deserlptors:   (fHatrix  algebra.  Data  process- 
ing systems).  ('Optical  equipment.  Analog  sys- 


tems). Data  storage  systems.  Thermoplastics, 
Films.  Oils,  Stochastic  processes.  Transforma- 
tions (Mathematics),  Photographic  techniques. 
Feasibility  study. 
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Courant  Inst,  of  Mathematical  Sciences,  New  York 

Univ..  N.  Y. 

BENDING  OF  RECTANGULAR  PLATES  MITH  FINITE 

DEFLECTIONS. 

by  Frances  Bauer,  Louis  Bauer.  Nilliam  Becker  and 

Edward  L.  Reiss.   Apr  6^.  27p.   IMM  NYU322 

Contracts  Nonr285  A2,    AT30  1  U80 

V  Unclassified  report 

Descriptors:   ('Rectangular  bodies.  Deforma- 
tion), Loading  (Mechanics),  Deflection. 
Stresses,  Boundary  value  problems.  Mathematical 
ana  lys  i  s. 


A  previously  developed  itera 
plied  to  obtain  numerical  so 
von  Karman  equations  for  ree 
Jected  to  a  uniform  normal  p 
simple  supported  boundary  it 
normal  membrane  stress  and  t 
brane  displacement  vanish, 
for  a  wide  range  of  values  o 
eter  and  the  aspect  ratio, 
velop  both  as  the  loading  pa 
pect  ratio  increase.  The  st 
tions  are  examined  and  compa 
totic  solution  which  can  be 
interiors  of  long  plates.  A 
with  a  previously  obtained  a 
by  the  Ritz  method  for  the  s 


tive  procedure  is  ap- 
lutions  of  the 
tangular  plates  sub- 
ressure.   On  the 

is  assumed  that  the 
he  tangential  mem- 
Solutions  are  obtained 
f  the  loading  param- 
Boundary  layers  de- 
rameter  and  the  as- 
resses  and  deflec- 
red  with  an  'asymp- 
va  lid  only  in  the 
comparison  is  made 
pproxisMte  solution 
quare  plate.  (Author) 
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RAND  Corp..  Santa  Monica.  Calif. 

CONVERSION  OF  LIMITED-ENTRY  DECISION  TABLES  TO 

COMPUTER  PROGRAMS. 

by  Solomon  L.  Pollack.   May  64.  20p.   RM4020PR 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:   ('Decision  theory.  Tables), 
('Programming  (Computers),  Decision  theory). 
Compilers,  Operations  research.  Systems  en- 
gineering, Graphics. 

Decision  tables  are  useful  for  describing  a  set 
of  complex  decision  rules  based  on  given  set!  of 
conditions.   Algorithms  that  can  efficiently 
covert  the  tables  into  computer  programs  will 
extend  the  usefulness  of  decision  tables  to  com- 
puter users.   This  Memorandum  describes  two  sack 
algorithms,  based  on  work  done  by  M.  S. 
Montalbano  and  extended  here  to  handle  dashes  and 
ELSE-decision  rules.   The  first  algorithm 
minimizes  the  computer  storage  space  required  for 
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the  resultant  program,  the  seconii  minimizes  com- 
puter running  time.   During  the  fpnversion  proc- 
ess, both  pinpoint  any  contradictions  or  re- 
dundancies among  the  rules  in  a  Uble.   A  neces 
•  ■ry  adjunct  to  minimizing  eompuUr  storage  or 
running  time  Is  the  allowable  reduction  of  the 
number  of  rules  in  a  decision 
Memorandum  deser 
reduction  for  pa 
rules.   The  system  analyst  will  ^tnd  this 
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in  a  decision  table.   This 
ribes  a  techniqnelko  effect  this 
iris,  triplets  an^' quadruplets  of 
^em  analyst  will  itnd  this  method 
■ost  helpful  for  pairs,  and  gene^llly  unprofit- 
able for  n-tuplets  greater  than  ikree.   The  tech- 
nique can  be  done  manually  or  ae44mplished  by 
the  computer  as  a  prelude  to  exeiwting  one  of  the 
two  algorithms.   (Author)       1 
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Technical  note, 
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NOEL  N561  Unclassified  report 
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r'urt.gn   Tech.    Div.,    Air   Force  Syi 
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METHODS    OF    CONVERTING   VOLTAGES    I^ 

CODES, 

by  M.  G.  Reinberg.   14  Apr  64,  2C 

FTD  TT63  1143;  TT  64  11693    Une 

Unedited  rough  draft  trans,  of  Ti 
Tekhnika  i  Vyehls litel ' nye  Dstroi 
1962,  no.  2,  p.  153-163. 

Oeserlptorsi   ('Voltage,  Coding 
Sequences),  Pulse  Integrators, 
counters,  Pulse  generators,  US 
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This  paper  d*scribe»  some  new  methods  of  c 
in  which  the  principles  of  time  c^nversio 
sequential  binary  weighing  are  combined, 
application  of  a  plecewise-linearj  voltage 
by  a  d-c  lategrator  with  logical  jtiime  cont 
forms  the  basis  of  several  methodm  of  codi 
electrical  potentials.   One  of  thUse  metho 
based  on  sequential  binary  quantisation  of 
intervals  and  conversion  from  a  tlime  to  an 
amplitude  parameter.   In  a  compoubd  conver 
portion  of  which  forms  the  top  digits  of  t 
code  by  the  proposed  method  and  tp,e  second 
lowest  digits  by  the  usual  method,  of  time 
version,  achieves  a  manifold  increase  in  c 
time  with  an  insignificant  increajie  in  equ 
The  basic  Instrument  error  of  the  ^compound 
converter  results  from  the  characieristies 
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the  coding  method,  does  not  exceed  the  corres- 
ponding error  in  time  convertors.   Application 
of  the  principle  of  logical  control  by  a  d-e 
integrator  in  the  time  scale  makes  it  possible 
to  obtain  linearly  broken  voltages  of  most  diverse 
form  which  nay  be  used  in  complex  scanning 
devices,  in  literal  indication  schemes,  cathode 
ray  tubes,  and  in  a  number  of  other  cases. 
(Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Nright-Patterron  AFB,  Ohio. 

ONE  METHOD  OF  INFORMATION  EXTRACTION  FROM 

COMPUTER  MACHINES, 

by  V.  K.  Ellseev.  28  Apr  64,  lOp. 

FTD  TT64  236;  TT  64  11706 

Unclassified  report 

Unedited  rough  draft  trans,  of  Avtomat izatsiya 
i  Priborostroenie  (USSR)  I963,  no.  3,  pp.  29-32. 

Descriptors:   ('Information  retrieval,  Graph- 
ics), ('Programming  computers.  Control  se- 
(fuences).  Digital  computers.  Compilers,  Binary 
arithmetic.  Cathode  ray  tube  screens,  Display 
■yitems,  USSR. 
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AD-600  675 


Div.   30,  12 
OTS  price  $1.00 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
THE  DESIGN  OF  A  TEMPERATURE-COMPENSATED-THERMO- 
COUPLE  REFERENCE  CIRCUIT. 
Rept.  for  Apr  62-Feb  63, 
by  James  King.  May  64,  32p. 
NOTS  TP3462}  NAVMEPS  8492 

Unclassified  report 

OescrlDtorsi   ('Thermocouple  pyrometers, 
Design),  Thermocouples,  Circuits,  Design, 
Environmental  tests.  Guided  missiles. 

This  report  describes  some  basic  properties  of 
thermocouples  and  the  design  of  a  temperature- 
compensated-thermocouple  reference  circuit  that 
is  to  be  used  as  a  device  for  measuring  tempera- 
tures during  missile  flight  tests.   This  circuit, 
and  Its  application,  was  developed  for  use  in 
Sidewinder  10  environmental  temperature  studies. 
(Author) 


AD-600  678 


Div.   30 

OTS  price  $1.00 


Informatics,  Inc.,  Culver  City,  Calif. 
PRELIMINARY  DIAGNOSTIC  PROGRAMS  FOR  RW  4OO 
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Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


COMPUTER  SYSTEM. 

Final  rept. 

■•y  U,    33p. 

Contract  AF30  602  3106,  Proj.  O^OA 

RADC  TDR63  5^7         Unclassified  report 

Desisriptorsi   (»Digital  coMputers,  Progranminfl 
(Coaputers)) ,  (•Prograaaing  (Conpnt ers) . 
Digital  conputers),  Coaputers,  Malfunctions, 
Test  methods.  Reliability,  Coapllers. 

lis  document  explains  ,the  purpose  and  operation 
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DiT.   30,  16 
GTS  price  $8.10 


ITT  Federal  Labs.,  Nutley.  N.  J. 

RESEARCH  AND  INVESTIGATION  ON  THE  TRANSMISSION 

LINE  ANALOG  OF  SOME  FUNCTIONS  OF  THE  COCHLEA. 

by  L.  M,  Vallese.  May  6^.  85p. 

Contract  AF33  657  8873.  Proj.  4.I6O.  Task  ^16001 

AL  TDR64  108  Unclassified  report 

Descriptors:   (•Cybernetics.  Sound).  (•Analog 
systeas.  Ear).  (•Bionics.  Ear).  Models  (Siaula- 
tlons).  Learning.  Design.  Autoaata.  Sound  gen- 
erators. Pulse  Bodulation,  Audio  aaplifiers. 
Transmission  lines.  Physiology.  Electronic 
counteraeasures,  Coamunicatioa  systeas. 

The  feasibility  of  design  of  a  Tune  Learning 
Machine,  capable  of  deaons tratlng  learning  of 
giTen  tiae  sequences  of  tones  by  an  automaton, 
is  inTestigated.   A  coaplete  unit  possessing 
sources  of  internally  generated  tones,  sensors 
of  external  tunes,  controls  of  the  internally 
generated  tones,  aeaory,  etc  is  described.   A 
Fourier  Analyzer  consisting  of  an  advanced 
version  of  .a  previously  designed  'Cochlea  Analog 
Model'  is  also  presented.   (Author) 


AD-600  776 


Div.   30.  7 
OTS  price  $6.00 


Foreign  Tech.  Div..  Air  Force  Systeas  Comaand, 

Wright-Patterson  AFB,  Ohio. 

ELECTRICAL  RESISTANCE  MEASURING  DEVICES. 

by  Z.  Ruiga.  20  Mar  64.,  4l6p. 

FTD  Tf63  730;  TT  6^   11736 

Unclassified  report 

Unedited  rough  draft  trans,  of  aono.  Elektri- 
cheskie  Tensoaetry  Soprot ivleniya ,  Moscow/ 
Leningrad,  1961,  336p. 

Descriptors!   (•Resistance  (Electrical), 
Strain  gages),  (•Strain  gages.  Resistance 
(Electrical)),  Design,  Perforaanee  (Engineer- 
ing), Strain  (Mechanics),  Stresses.  Teapera- 
ture.  Huaidity. 

Contents!   General  Reaarks  on  Strain  Gages; 
Mire  Resistance  Strain^'Gages ;  The  Measureaent  of 
Saall  Changes  in  Strain  Gage  Resistance  and  Their 
Connections;  The  Effects  of  Envlronaental  Condi- 
tions on  Strain  Gage  Measureaents;  Strain  Gage 
Ittstraaentation;  The  Measureaent  of  Stress;  and 
Other  Applications  of  Mire  Strain  Gagoi. 


AD-600  779 


Div.   30.  9 
OTS  price  $.50 


Foreign  Tech.  Div.,  Air  Force  Syiteai  Coaaand. 
Wright-Patterson  AFB,  Ohio. 

RECORDER  OF  PRESSURE  PULSATIONS  AND  THEIR  FRE- 
QUENCIES IN  LIQUID  AND  GAS  FLOWS, 
by  S.  Saaoilovich  and  I.  Neruda.   27  Apr  6^.  ip. 
FTD  TTii  181,  TT  6/,   11738 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent 
154070.  appl.  no.  782255/26/20.  pp.  1-2. 
11  June  62. 
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AD-600  810 


Div.   30 

OTS  price  $.50 


Foreign  Tech.  Div..  Air  Force-  Systeas  Coaaand, 

Wright-Patterson  AFB.  Ohio, 

MAGMA-DEVELOPMENT  OF  ENERGY:   SCIENCE  ON  THE 

THRESHOLD  OF  FANTASY. 

by  N.  N.  Seaenov.  2  Apr  6^,  6p. 

FTD  TT63  1088;  TT  64  11663 

Unclassified  report 

Trans.. of  Savreaena  Tehnika  (Czechoslovakia)  (ale) 
1963,  no.  15,  19  Aug.  p.  288-289. 

Descriptors:   (•Power  supplies.  Energy  con- 
version). ("Energy  conversion,  Power  supplies), 
Czechoslovakia. 

A  popularized  discussion  of  possible  future 
energy  sources  ( theraonuclear,  solar,  aagaa, 
etc. ) . 


AD-600  838       Div.   30,  8.  12 
OTS  price  $.75 

Lincoln  Lab..  Mass.  Inst,  of  Tech..  Lexington. 

DATA  SYSTEMS 

Quarterly  progress  rept..  Division  2,  1  Feb- 

30  Apr  64, 

by  F.  C.  Frick  and  S.  H.  Oodd.   15  May  64,  21p. 

Contract  AF19  628  500 

ESD  TDR64  57  Unclassified  report 

Descriptors:   (•Data  processing  systeas.  Digi- 
tal coaputers),  (•Digital  coaputers.  Design), 
(•Systeas  engineering.  Data  processing  sys- 
teas), Coaputer  logic,  Coaputer  storage  de- 
vices. Electronic  equipaent.  Coapilers, 
Prograaaiag  (Coaputers).  Bionics,  Inforaatloa 
retrieval.  Ballistics. 

Contents:   Digital  Coaputers — Coaputer  Systeas; 
Circuit  Developaent;  Magnetic  Fila  Engineering; 
Electron  Transport;  Magnetic  Filas;  Advanced  Cir- 
caits;  Antoaatie  Procedure  Executor;  Control 
Research — Data  File,  Storage,  Retrieval  and 
Editing. 
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AD-600  867 


Div.      30.    11 
OTS  prle*  $3.90 


SHIPS  AND  BCARINE  EQUIPMENT  -  Division  31 


IIT  Bateareh  last.,  Chieago,  III 

DESIGN  CRITERIA  FOR  GBOUND-INDUCfl)  DYNAMIC 

LOADS. 

lept.  for  Mar  62-Oct  63, 

by  Edward  E.  Hahn.  Nov  63.  207p.| 

Coatract  Ar33  657  8231,  Proj.  136^7,  Task  136701 

ITD  TDR63  4139V2        Unclaiainied  report 

Descriptors:   (•Vehicles,  LoadUg  (Mechanics)), 

ihieleij.  Design, 


(•Loading  (Mechanics),  Vet 

Data,  Surfaces,  Equations,  Hoti»..  ..„«.. ..^a, 

(Coaputers),  Vibratioa,  Statitilcal  analytis, 

Oyaaaies. 
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Author) 


31.    SHIPS  AND  MAIUNE 
EQUIPMENT 


f7  Mar  64,  Up. 


AD-600  187     Di».   31,  2 

OTS  priee  •.90 


Navy  Electronics  Lab.,  San  Diego  Calif, 

DEPTH  REGULATION  OF  LOWERED  OCEAMOGRAPHIC 

EQUIPMENT. 

Developaent  rept.,  Sep  61-Hay  63l] 

by  C.  J.  Shipek  and  E.  C.  Evaas. 

Proj.  SR004  03  01,  Task  0539 

NU.  1219  Onclassifi^d  report 

Deseriptorst   (*Oceanographic^l|uipaeat,  Depth 
indicators),  (•Hoists,  Control , systeas) ,  Stabi- 
lisation systeas.  Design,  Operation. 

Experiaental  depth  regulation  eqrilpaent  has  been 
developed  for  the  vertical  stabilization  of 
eeeanographic  instruaents  lowered  by  wire  froa 
free-floating  platforas.   Surface  wave  aetion 
iaparts  to  such  instruaents  a  vesical  action 
that  is  sensed  with  a  subaerged  btllows  detector. 
A  synchro  aotor  attached  to  the  n«ITows  develops 
an  error  signal  whi&h  is  aaplifi^4,  reversed  in 
phase,  and  fed  into  a  power  cont^*!  'unit  on  a 
wiach.   The  latter  antoaatically  {fays  out  and 
takes  i.n  wire  as  deaanded  by  the  pressure  sensor. 
The  equipaent  can  be  utilised  to  'hold  deep  sea 
eaaeras  at  specific  heights  abov^  the  sea  floor 
or  to  hold  other  devices  such  as  transducers, 
water  bottles,  and  current  aetersl 
depths.   Doekside  tests  with  the 
sensor  and  winch  control  equipaen 
•aeeessfal.   (Author) 


AD-600  335 


Div.   31,  30 
OTS  priee  l3.60 


David  Taylor  Model  Basin,  Washin 
DYNAMIC  DESIGN-ANALYSIS  PROGRAM 
DESIGN  OF  SHIPBOARD  EQUIPMENT. 
Preliaiaary  rapt.. 


at  constant 

Jxperiaental 
have  been 


FOR 


on,  D.  C. 
THE  SHOCK 


by  Joseph  E.  Sulllvaa  and  David  F.  Teapletoa. 

Mar  64,  40p. 

Proj.  S  B003  03  01 

OTNB  1765  Dnclassified  report 

Deseriptorst   (•Prograaaiag  (Coaputers),  De- 
sign), (•Prograaaiag  laaguages.  Data  processing 
systeas).  Punched  cards.  Shock  (Meckaaics), 
Aaalysis,  Ships,  Shipyards. 


The  aatheaatieal  analysis 
systea  and  the  solution  fo 
qaeacies  and  noraal  aodes 
cussed.   Foranlas  far  obta 
forces,  aaxiaaa  displaceae 
effective  aasses  are  also 
tions  for  obtaining  coapat 
Applied  Matheaatics  Labora 
Model  Basin,  and  specifiea 
are  included  as  well  as  su 
the  prograa  at  other  insta 


of  •  laaped  parajietvr 
r  the  aetural  fre- 
of  the  systea  are  dis- 
iaing  effective  static 
Bts  aad  reactions,  aad 
presented.   lastrae- 
ation  services  at  the 
tory,  David  Taylor 
tions  for  needed  data 
ggestioBs  on  the  use  of 
llatioBS.   (Author) 


AD-600  336 


Div.   31.  30 
OTS  price  $1.00 


David  Taylor  Model  Basin.  Washington.  D.  C. 

AN  EXPERIMENTAL  INVESTIGATION  OF  CLOSURES  AND 

PENETRATIONS  FOB  PRESSURE  VESSELS  OF  COMPOSITE 

CONSTRUCTION. 

by  Thoaas  J.  Klernaa  and  Martin  A.  Krenske. 

Feb  64.  38p. 

Proj.  S  F013  01  03 

DTMB  1732  Unclassified  report 

Descriptors:   (•Pressure  vessels,  Coaposlt* 
aaterlals).  (•Pressure  vessels,  Penetratf on) , 
Steel,  Reiaforcing  aaterlals.  Cylindrical 
bodies,  Heaispherical  shells.  Strain  (Mechan- 
ics). Fatigue  (Mechanics).  Oceanographic 
vessels.  High-pressure  research,  Snbaarlae 
hulls. 

Aa  experiaental  investigation  was  aade  of  closures 
aad  penetrations  for  pressure  vessels  of  coaposite 
construction  designed  for  deep  depths.   A  aethod 
is  presented  for  designing  reinf orceaent  for 
penetrations  through  heaispherical  closures  to 
provide  aeabrane  boundaries.   Test  results  indi- 
cate that  no  serious  difficulty  is  involved  in 
closing  as  well  as  penetrating  cylindrical  hulls 
of  coaposite  construction.   (A«t;hor) 


AO-600  361 


Div.   31 

OTS  price  $3.00 


David  Taylor  Model  Basin,  Washington,  D.  C. 

EXPERIMENTAL  PERFORMANCE  OF  TMB  SUPERCAVITATING 

PROPELLERS, 

by  Richard  Hecker.  J.  G.  Peck,  and  N.  A. 

McDonald.   Jan  64,  l63p. 

Projs.  S  F013  01  01,  SR009  01  01 

DTMB  1432  Unclassified  report 

Descriptors:   (•Propellers  (Marine),  Cavita- 
tion). (•Cavitation,  Propellers  (Marine)), 
Perforaanee  ( EngLneering) ,  Design,  Water 
tunnels. 
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Division  32  -  MISCELLANEOUS  ARTS  AND  SCIENCES 


Calculations  wer*  perforaed  using  nonlinear  lift 
coefficients  and  cavitating  corrections,  but  only 
a  saall  iraproveaent  Mas  obtained.   Finally,  it 
is  concluded  that  a  rational  lifting  surface 
theory  is  needed.   "(Author) 


AD-600  690 


DlT.   31.  30 
OTS  price  $.50 


Darld  Taylor  Model  Basin,  Mashiagton,  D.  C. 

MODEL  TESTS  OF  A  TUNNEL-BOTTOM  36-FOOT  RIVER 

PATROL  CRAFT. 

by  Charles  W.  Tate.  May  bU,    17p. 

Task  S  FOU  02  02 

DTMB  18^6  Unclassified  report 

Descriptors:   ("Model  tests.  Hulls  (Marine)), 
(•patrol  craft.  Model  tests),  Hulls  (Marine), 
HydrodynaMic  configurations.  Fluid  dynamic 
properties. 

Model  tests  of  a  new  and  soaeMhat  unconventional 
boat,  the  36-foot  River  Patrol  Craft,  were  aade 
by  the  Model  Basin.   The  bottoa  of  this  craft 
has  a  single  deep  tunnel  forward  which  gradually 
decreases  convexly  in  depth  to  a  flat  bottoa 
at  60  percent  of  the  hull  length.   There  it 
bisects  into  two  shallow  tunnels,  which  are 
syaaetrical  about  their  centerlines.   The  after- 
body tunnels  increase  in  depth  to  the  transom. 
During  the  tests  it  was  discovered  that  the 
single  tunnel  forward  collected  an  appreciable 
quantity  of  air  which  then  migrated  aft  past  the 
propeller  positions  in  the  tunnels  of  the  after- 
body and  froa  there  astern  into  the  wake.   Test 
results  for  two  design  displ aceaents ,  above  water 
and  underwater  photographs  at  these  dlsplaceaents, 
and  a  discussion  of  the  flow  of  air  under  the 
hull  are  presented.  (Author) 


32.    MISCELLANEOUS  ARTS  AND 
SCIENCES 


A0-600  219 


Div.   32 

OTS  price  $2.60 


Pennsylvania  Univ.,  Philadelphia. 

THE  DISCONTINUOUS  VERB  IN  ENGLISH. 

Technical  note, 

by  Anna  H.  Live.  Oct  63,  23p. 

Grant  AF  AF0SR^77  6^ 

AFOSR  64  0950  Unclassified  report 

Descriptors:   ('Language,  Analysis),  Speech, 
ClastificatioB.. 

A  discussion  is  given  of  discontinuoui  verbs  froa 
the  point  of  view  of  a  few  consistent  syntactic 
patterns,  involving  transitivity,  passive  trans- 
formation, word  order,  and  relative  stress. 


AD-600  220 


Div.   32 

OTS  price  $3.60 


Pennsylvania  Univ.,  Philadelphia. 

ON  ENGLISH  PRONOUNS  AND  THEIR  VERBAL  AGREEMENT. 

Technical  note, 

by  A.  F.  Brown.  Sep  63,  32p. 

Grant  AF  AF0SR477  64 

AFOSR  bU   0948  Unclassified  report 

Descriptors:   ("Language,  Analysis),  Speech. 

An  attempt  is  made  to  cover  all  the  crucial 
environments  and  to  set  up  a  minimal  but  Suf- 
ficient nuaber  of  morpheaic  components  to  ac- 
count for  the  occurrence  of  pronominal  forms  in 
these  environments,  or,  conversely,  to  account 
for  the  effect  of  these  pronominal  forms  upon 
their  environments.   (Author) 
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OTS  price   $1.00 
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Div.   32.  8,  30 
OTS  price  $16.50 


Michigan  Univ.,  Ann  Arbor.   Coll.  of  Engineering. 
A  NOTE  ON  WAVE-MAKING  RESISTANCE  OF  CATAMARANS. 


Technical  rept., 

by  Ryo  Tasaki  and  R.  B. 

ORA  04886  2T 

Contract  N0bs4485,  Proj 


Couch.   Oct  62.  34p. 

04886 
Unclassified  report 


Descriptors:  (•Oceanographic  vessels.  Ship 
hulls),  ("Ship  hulls.  Fluid  dynamic  proper- 
ties), ("Mater  waves.  Ocean  waves). 
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Jonker  Business  Machines,  Inc..  Gai thersburg,  Md. 
A  MODEL  INFORMATION  RETRIEVAL  NETNORK  FOR 
GOVERNMENT,  SCIENCE  AND  INDUSTRY.  A  PROPOSED 
BASIC  CONFIGURATION  FOR  A  NATIONAL  SYSTEM  OF 
INTERLINKING  INFORMATION  RETRIEVAL  NETWORKS. 
Hay  64.  259p. 
Contract  AF49  638  1209 
AFOSR  64  0942  Unclassified  report 

Descriptors:   ("Information  retrieval.  Net- 
works), ("Data  transmission  systems.  Informa- 
tion retrieval).  Documentation,  Subject 
indexing.  Models  (Siaulations) ,  Theory, 
Econoaics. 

The  report  describes  the  technical,  organiia- 
tional  and  financial  aspects  of  a  model  Informa- 
tion Retrieval  Network  which  could  be  made 
operational,  at  the  present  time.   (Author) 
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OTS  price  $.75 


RAND  Corp.,  Santa  Monici^,  Calif. 
SCIENCE.  THE  ECONOMY.  AND  PUBLIC  POLICY, 
by  Richard  R.  Nelon.   Apr  64.  22p.  P2903 

Uielassified  report 


Descriptors:   ("Economics,  Scientific  research), 
("Commerce,  Production),  Political  science. 
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A  laaaary  ia  given  of  a  few  of  th^  more  Important 
taiags  that  economists  know  aboutjthe  way 
acience  and  technology  affect  the| berformance  of 


(Author) 
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AaaanitioB  Engineering  Directorat 

Arsenal,  Dover,  N.  J. 

VALUE  ENGINEERING  AND  THE  IMPORTANCE 

ING  DOCUMENTATION. 

Technical  memo. , 

by  Jules  Groudan.  Apr  64,  33p. 

PA  TM1391  Dnclassifl 


ej,  Picatlnny 

OF  ENGINEER- 


Descriptors:  ("Engineering,  Ma 
aethods),  ("Docuaentation,  Econ 
Metals,  Structural  parts.  Mater 
lag.  Industrial  research.  Produ 
Reduction.  Decision  asking. 


ed  report 

■!uf  acturing 
laics).  Design, 
lials,  Process- 
:tion,  Costs. 


Value  Engineering  is  often  defined!  as  a  new  naae 
for  the  old  gaae  of  Cost  Reduction;  a  rearrange- 
■ent  of  faailiar  design  concepts, I  but  worst  of  all 
a  synonya  for  production  and  induktrial  engineer- 
ing.  The  iaproveaent  areas  considiered  by  the 
Value  Engineer  and  generally  applicable  in  its 
broader  sense  to  industry  as  obvibiis  areas  of 
•zees-sive  cost  are:   (I)  Design  sitiplif ication 
of  aetal  parts;  (2)  Materials;  (39  Processes 
and  aanuf acturing  aethods;  and  (4)  Docuaentation 
cost.  (Author) 
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Div.   32,  2 
OTS  price  $2.60 


Missouri  Univ.,  Coluabia. 

THE   ENERGY   BUDGET   OF   VEGETATIVE  CitVER. 

Final    rept. , 

by  Nayne  L.  Decker.   1  May  64,  24^^ 

Contract  CMb10256 

Unclassified  report 

Daseriptorsi  (*Soils,  Evapotraiitpiration) , 
("Plants,  (Botony),  Heat  transfiir;.  Moisture, 
Rainfall.  Hater,  Vegetables,  Ra^ioaeters, 
Energy,  Budgets,  Equations,  Sun  Solar  radia- 
tion. Surfaces,  Cliaatology,  Ni^^oari, 
Mataorology. 
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Aerospace  Corp.,  Los  Angeles,  CalijJ. 
PROFESSIONAL  PAPERS  CLEARED  FOR  POSSIBLE  PUBLI- 
CATION AND/OR  PRESENTATION. 
Rept.  for  16  Apr-15  May  64, 
by  Frances  A.  Brady.   31  May  64,  eld 
9990PP11 
Contract  AF04  695  269 

Unclassifi« 


Descriptors:   ("Reports,  Bibli_ 
("Bibliographies,  Scientific  re. 
Physics,  Fluid  aechanics,  Materi 
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Bureau  of  Applied  Social  Research, !  Coluabaa 
Oaiv..  New  York.  { 

THE  AMERICAN  PUBLIC  AND  THE  FALLOUP-SHELTER 
ISSUE  (A  NINE-COMMUNITY  SURVEY).   VOL.  II.  THE 
STUDY  DESIGN  AND  THE  STUDY  COMMUNITIES. 


TRANSPORTATION  -  Division  33 

by  Gene  N.  Levine  and  John  Modell.  Oct  63,  91p. 
Contract  OCD  0S62  71 

Unclassified  report 

Descriptors:   ("Public  opinion.  Shelter*,), 
("Civil  defense  systems.  Public  opinion). 
("Shelters,  Public  opinion).  United  States. 
Socioaetrics,  R"'«<oactive  fallout.  Psycho- 
metrics,  Selection. 

The  report  contains  the  details  of  the  study 
design  and  descriptions  of  the  nine  communities 
in  which  interviews  were  collected.   Attention 
is  given  to  the  ways  in  which  the  study  com- 
munities were  selected  and  the  basic  question- 
naire devised.   (See  also  AD-600  752)  (Author) 


AD-600  752 


Div.   32 

OTS  price  $1.00 


Bureau  of  Applied  Social  Research,  Columbia 

Univ.,  New  York. 

THE  AMERICAN  PUBLIC  AND  THE  FALLOUT-SHELTER  ISSUE 

(A  NINE-COMMUNITY  SURVEY).   VOL,  I.   A  SUMMARY 

OF  METHODS,  FINDINGS,  AND  IMPLICATIONS, 

by  Gene  M.  Levine  and  John  Modell.  May  64,  34p. 

Contract  OCD  0S62  71 

Unclassified  report 

Descriptors:   ("Public  opinion.  Shelters), 
("Civil  defense  systems.  Public  opinion), 
("Shelters,  Public  opinion).  United  States, 
Socioaetrics,  Radioactive  fallout.  Eaotions, 
Fear,  Psychometrics. 

A  public  opinion  survey  was  made  on  the  public's 
reactions  to  the  Cold  War,  and  especially  to 
throw  light  on  their  op'inions  and  actions  on 
the  fallout-shelter  issue.  (Author) 


AD-600  857 


Div.   32 

OTS  price  $.50 


Forest  Products  Lab.,  Madison,  Wis. 
PATTERN  OF  VARIATION  OF  FIBRIL  ANGLE  WITHIN 
ANNUAL  RINGS  OF  PINUS  ATTENURADIATA. 
Research  note,  ^ 

by  Charlotte  H,  Hiller.  Apr  64.  13p. 
FPL  034  Unclassified  report 

Descriptors:   ("Rings,  Wood),  ("Trees,  Rings). 
Forestry,  Fibers  (Natural).  Analysis  of 
variance. 

The  variation  of  fibril  angle  within  and  between 
rings  was  investigated  in  10-year-old  trees  of 
two  Pinus  attenuradiata  Stockwell  and  Righter 
clones.   Within  an  annual  ring,  the  fibril  angles 
decreased  from  the  beginning  of  the  earlywood 
to  the  end  of  the  latewood,  following  a  linear 
trend.   The  fibril  angles  of  the  beginning  of  the 
earlywood  tended  to  be  larger  than  the  angles 
in  the  latewood  of  the  preceding  annual  ring. 
The  trend  within  the  ring  did  not  appear  to  be 
modified  by  the  amount  of  latewood  in  the  annual 
ring  or  by  the  width  of  the  ring.   Between  the 
first  six  to  eight  annual  rings  from  the  pith,  no 
signficant  radial  trend  was  observed  in  the  varia- 
tion of  the  average  fibril  angles  of  the  latewood 
or  of  the  entire  annual  ring  with  the  exception 
of  one  ease  where  the  trend  was  negative  and 
parabolic.   The  fibril  angles  in  compression 
wood  followed  the  same  general  trends  of  variation 
within  and  between  rings.  (Author) 
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TURC,  RASHlNBTON,  0,  C,  HAT  IB.a*, 

•  ♦41. 

40-400^11       DIV.  ai 

AIR  rORCC  RCBCARCN 
INDCXCS 

erricE  er  acrospacc 

RCSEARCH  cunukATivc  INeci 
roR  JANUART  |«1«  THRBUCH 
OCCCNBCR  1*41, 

Ae-40e  140  OIV.   16 

AIR  MASS  ANAkTSIS 

OirrCRCNTIAk  CBUATIONS 

COnPUTATION  or  THC 
VCRTICAk  CIRCUkATION 
IN  A  rRONTAL  ZPNE 
PROn  THC  OUASI-GEOSTROPHIC 
COUATIONS, 

AO-AOe  14B  OIV.   a 

AIR  POLLUTION 
nONITORS 

CHARACTCRISTICS  OP  AIR  PlkTCN 

HCoiA  usee  roR  nonitoring 

AIRBORNC  RAOIOaCTIVITT. 

Ae-400  tna  eiv.  a 

AIR  POkkUTION 

RAOIOkOaiCAL  CONTAHINATION 

hcasuRphCnt  er  RAoiOkeeicAk 
conTahination  or  thc 

ATnOSPHCRC, 

Ao-Aoo  171       DIV.  a« 

AIR  TRAPFIC  CONTROL  STSTEHS 
AIR  TRArriC  CONTRokkERt 
INVESTIGATION  Or  AIR 
TRArPIC  CONTROkkCR  JOB 
Ales  POR  THC  AN/TSe-R7 
STSTCH. 

AD-40e  T71  OIV.   s 

AIR  TRAPPIC  CONTROk  STSTCNS 
AIRPlANC  kANOINSS 

RCCAk  TCST  PROGRAN  SUPPORTI 


ADt-  ANT 


rtKMT  TCSTINC, 


oiv.      j» 


fTHSOL     M. 


DIV,        It 


re*   it|MCK*fTi 
«o-4eB   i»« 


Ot«) 


I 


Ai*  THitrrtc   eoNTBOt   ititihs 
t*NeiN6   »ioi 

|NT(«N*T|ON«k    AVIATION    • 
AND    D    %rmretlun    iSNOil 

ALL  •CATMr*  LtNOIN*  STSTCNS, 
SCPTCHtC*  I4-II.  I«**t 

AO-AOS  0*1  OlVt    I 

t 

Ai«  THArrie   contiiol   trsTfnf 

T««Nt*ONetllf 

SL*T(  III  AMD  SLOTt  lit 
XAKK  I  L|SHT-aCl6HT 
ALTlTUOe  TKANSnISSlBN 

TI»ANSPONOr»f  . 

-  AO-Aoe  ••I*       eiv.   I 

•IK  TMAFrle  CONTaeLLCWS    . 

Ai*  TMArric  comthol  ststcms 
invcstigatiom  or  ai* 

TKArriC  CONTDOLLC"  JOB 
Ales  roK  THC  AN/T*e>W 
STlTrn, 

AO-AOe  TT«  OIV.   s 

AlneiiArT 
CLieCKs 

eNoiNcmiNa  frceirtcATiONS 

ANO  tenOevNAHIC  CMAWACTtKiaTlrt 

or  fOviCT  itAi«i«  CLiec*. 

AP.AOe  •!•  OlV.    1 

AlKCDArT 

"fTtOHOLOSieAL  m»T«v(«l»T« 

HANoaoPI'  ON  THE  H|  CH-ALT ITUDC 
vellTIC«L-MO«IZnNT«L  SeuMOINa 
or  TMC   ATKO»rMt»C   IN  TMf 
IL-tO  AlUCMtrT, 

Ao-*ee  i«<       ei«.   i 

AlKCDArT    CAMonCS 
ACIITLIC     KCtlNI 

THtKHAL  KAOIATION  KC,tl«TANCI 

or  STRCTCHCO  ACMTLIC 

PLASTICS  u«eo  roil  Ai«e«ArT 

CANO'ltS, 

A0-40e  TSO  BtV>    I* 

AlncnArr  riac  control  ststcns 
tnainino  BCviecs 

etSIGN  ANO  DCvCLO'XCNT 

or  TMt  AN/«ss2i-Ti  riNc 

CONTROL  S»STfN  TNAINCN. 

Ao-*oe  tj<       eiv.  ■ 

AiaroiLS 
LirT 

AN  ASTNRTOTie  bitmoo  ro« 

OtTlNtllNINC    TMf    LI'T 

eisTMiouTiON  or  a  sac'T-tAc* 

•INS  or    riNITC  SPAN. 

AD-*oe  4*<       oi«>  « 
AiNraAHCs 

NOeCLS  ISIMULATIONSI 

oTNAHir  nooiLiNS  0'  cOHrtc* 

STauCTu*CS  AS  A  nCTHOO 

ro»  TMt  rNfDicTioN  or 
vionatont  NCsroNSC  and 

STNCSS  IN  rLlGMT  VCHICLt 
STNUCTUNCS. 

AD-AOO  tan  OIV.   I 

AlnrilAncs 

PRODUCT  ION 

DCvtLOrncNT  or  inrRovfO 

rASRICATISN  HtTHOOS, 

r*occsses,  and  tccmnioues 
ro«  r*00uCIN6  TTric«L 
Ai*c**rT  SMAPcs  rROM 

•CKTLLlUN, 

AD-4eO  520  OIV.    |T 

AINPLAmC  CnOINC  OILS 
IGNITION 

IGNITION  CHARACTCRISTICS 
or  ruCLS  AND  LUtNICANTS. 

Ae-400  00*       eiv,   is 

«|NPL*Ne  MODCLS 

visnaTion 

DYNAMIC  MOOCLING  0'  CONPlCV 
CTdUCTuRCS  AS  A  MCTmOO 

ro«  TMt  pNfDlcTioN  or 

VISNATONT  NCsrONSC  ANO 
STNCSS  IN  rLlCMT  VCHICLt 
STNuCTuNtS, 

A0-4e0  IJ4  •!»,    I 

ALBEDO 

NCUTNON  SCATTCRING 

SEMieMPflllCAL    roNMUL* 

ro«  DirrtPCNTlAL  eost 

ALSCDO  ro*  NtuTKONS 
ON   CONCNrTC. 

AD-40e  40«  OlVt   <9 

ALCOHOLS 
TOIleITT 

Ta>IC|TT  or  CCNTAIN 
ALCOHOLS  »N0  MeLAMlNC-rORMALO'- 
HTOe  RESINS  BAStO  THCREON, 

AO-400  Bii        eiv.   |4 

ALGEBRAIC  TBrOLOGT 

DCCOHRnSITION  or  CDNCS  IN  noDULCS 
OVER  ORDCRCe  RINGS. 

AD>40B  TJS  OIV.    |S 

STHHETRT  ANO  ESSENTIAL  STMMETRT 
IN  GRADUATED  riCLDS, 

AD-400  TJS  DIV.    I* 

ALGEBRAS 

CANONICAL  RCRReSCNTATieMt 

or  CHAIN  rvENTS. 

AD>400  TJ«  DiVi    IS 

ALGEBRAS 
TMCORCNS 

ON  OANACH  ALGEBRA  BITH  SIGMA 


ALKALOIDS 

SRCLCTAL  NutCLC  RCLAIANTt 

INVCSTISATION  OP  THE  NtCHANItR 

or  ACTION  or  rvanooinc 

ON  NANHALIAM  IKCLCTAL  nufCLt. 
AB-BOO  IB*  el«.    IB 

ALRANCS 

eilDATION 

CHLORINE  RMOTOSCNtlTIICD 
OIIOATION  or  CTHANC 
AT  LOR  TtMPCRATURCS. 

AD-400  <J«  DIV.   R 

4LRTNCS 
ROLTHCBS 

STNTHCSIS  AMD  CVALUATIB* 
or  ROLTMCRS  alTH  tRCCIAL 
PROPERTIES.  - 

AD-40D  DBS  elV,   « 

ALLOTS 

BIBLIOGRAPHIKS 

DrrtNsr  nctal*  ihpornatioh 

CENTER  SELECTCe  ACCISStONS 

ON  HISH-STRtNBTM  ALLOTS, 
LISHT  NrTALS,  NONNCTALL 1 CS , 
•CPRACTDRV  nCTALB  '"AT 
MBR. 

AD-40e  SOS  OIV.    |V 

ALL««|AThCR  aviatibn 
AIRCRArT  LAMDlnaS 

INtCRNATIONAL  AVIATIOM  R 
AND  B  STMPOSIUN  l«ND)l 
ALL  ■CATMCR  LANOINS  STSTCNf, 
iCPTENOCR  14-IB.  |«4>t 

AD-400  D«S  0I«>    I   k 

ALL-REATHtR  AVIATION  ^ 

AIRPLANE  LANDINGS 

REGAL  TEST  PROGRAM  tUPPORTI 
PLIGHT  TrsTlNG. 

AD-AOB  Bi4  DIV.    I* 

INTEGRATION  or  HVNETBCLL 
neOEL  TIBt  RAOaR  ALTINCTI* 
INTO  THE  rAA  AUTOMATIC 
LANDING  STSTEM, 

AD-40B  S<T  DIV.    I 

EVALUATION  or  THE  BLEU 
AUTOMATIC  LANDING  STSTEN. 

AD-BOO  S*«  DIV.    I 

ALL-REATHCR  AVIATION 

HETEORDLOelCAL  PARAMETERS 

NATIONAL  AVIATION  HE TCOROLOG I C AL 
RCeulRtMCNTS  TmROUGH  i*?s. 

AO-AOe  ID*  D|V|    I 

ALTIMETERS 

EPrCCTIVCNESS 

STuDT  or  INTECRITT,  RCLIABlLiTT, 
ANO  ACCURACY  or  AUTOMATIC 
HEIGHT  REPORTING  STSTtM  VIA 
ATC  radar  beacon  STSTEM, 

AD-40e  1ST  BlVa    I 

ALTIMETERS 

PLIGHT  TESTS 

INTEGRATION  or  NOnETRCLL 
MODEL  TIBt  RADAR  ALTIMETER 
INTO  THE  rAA  AUTOMATIC 
LANDING  STSTEM, 

AD-400  B<r  DIV.    I 

ALUMINUM 
BONDING 

ErrccT  or  suRrACE  preparation 

AND  ELEVATED  TEMPERATURE 
STORAGE  ON  ADHESIVE  BONDS 
TO  ALUMINUM, 

AD-4oe  esj       OIV.   !• 

ALUMINUM 

NEUTRON  PLUI 

NEUTRON  REPLtCTION  ANO  rLUI  VERSUS 
DEPTH  FOR  ALUMINUM  RITH  AN  APPCNDII, 
NEUTRON  DOSE  TRANSMISSION  VERSUS 
THICKNESS, 

AD-40e  TfS  DIV.   IS 

ALUMINUM  ALLOTS 

COMPRESSIVE  PROPERTIES 

COMPRC<ISieN  PROPE*T|ES  OP 
SELECTED  ALUMINUM   ALLOTS 
APTER  MULTIPLE  TEMPERATuBE 
CIPOSURCS, 

AD-400  OJS  OIV.    |T 

ALUMINUM  AlLOTB 
CORROSION 

THE  COMPATIBILITT  OP  •tLOCO 
STRUCTURAL  MATERIALS  R|TH 
CHLORINE  TRirLUORIDE,  PERCHlORTL 

pluoride  and  a  miiture  or 

THESE, 

A0-40e  000  DIV,    IT 

aluminum  allots 

CTLINORICAL  BODIES 

CELLULAR  ALUMINUM  roR 
USE  IN   ENERGT  DISSIPATION 
STSTEMt, 

AD-AOO  III  DIV,    |T 

ALUMINUM  ALLOTS 

MECHANICAL  PROPERTIES 

INPlUCNCE  or  SECTION 

size  on  the  mechanical 
pRdpcRtics  and  PRACTURC 
TOUGHNESS  OP  7eTS-T4 
ALUMINUM,  4AL-4V-IIN 
TITANIUM,   ANO  AlSI   AIRD 
STEEL. 

AD-40e  »m  DIV,    |T 

ALUMINUM  ALLOTS 

POSITIONING  DEVICES  |MACMINERT| 

BREAKING-STRENGTH  AND  ENDURANCE 
TESTS  or  ALUMINUM  TURNBUCKLCS 


ALUMINUM  ALLOTS 

RCrRACTORT  eOATINBS 

rEASIBlLiTT  STUDIES  PDR 
APPLICATION  or  STABLE 
RErRACTORT  COATING  COMPOSITIONS 
TO  PROTECT  REPRACTORT 
METAL  ALL6TS, 

AD-400  ISi  DIV,    |T 

ALUMINUM  COMPOUNDS 
PHOSPHATES 

DOSIMETERS  or  IONIZING 
RADIATION  BASED  ON  THE 
MEASuRCH'^T  or  THERMOLUMINtS- 
CENCE  OP  ALUMOPHOSPHATE 
GLASSES  I 'IKS'  ODSIMETERBI. 

AD-BOO  RVl  OIV.   10 

AMERICIWM 
NUCLCI 

INSTANTANEOUS  OICOMPOS I T lOH  - 
OP  AHCRICIUM  NuClCI. 

AD-400  ROR  elVi   *o 

AMINO  ACIDS 

DIAGNOSTIC  AGENTS 

eUlCK  MCTMOO  TO  eCTCRMIHC 
TOTAL  ALPHA. AMINO  NITROGEN 
IN  UR|NE  AND  BLOOD 
SERUM. 

AD-40e  BOS  DIV.    |4 

AMINO  PLASTICS 
TOIICITT 

TOMICITT  OP  CCRTAIH 
ALCOHOLS  AND  NCLAMINC-POBMALDC- 
MTOC  RtSlNS  BAsCD  THCRCON. 

AD-400  sit  DIV,    |4 

AMMONIUM  COMPOUNDS 
BURNING  RATE 

TEMPERATURE  DISTRIBUTION 
DURING  BURNING  OP  AMMONIUM 
PERCHLORATC 

AD-400  SOT  DIV.   • 

AMPLIPIERS 
DETCCTDRS 

l-BAND  SDLIO-tTATC  DC TCCTOR/ AMPL I- 
PICR, 

AO-400  «?«  OIV.   B 

AMPLIPICRS 

TRIDDEB  A 

TRANSIENT  GAMMA  AND 
NEUTRON  RADIATION  CPPCCTB 
ON  BASIC  TRIODC  AMPLIPICRS. 

AD-400  770  0|V.   B 

ANALOB  STBTCMB 
CAR 

RcSCARfH  AND  INVCSTIGATIOM 

ON  THE  TRANSMISSION  L I Nt 
ANALOG  or  SOME  ruNCTIONS 
or  THE  COCMLEA, 

AD-40e  7«a  DIV,   JO 

ANALOC-0 IGI TAL  COMPUTERS 
STCRrOtCOPCS 

optimitation  or  a  digital 

AUTOMATIC  MAP  COMPILATION 
STSTEM, 

AD-40e  IIT  DIV.   JO 

ANALTBIS  OP  VARIANCE 

BIVARIATE  REGRESSION         . 
•HEN  BOTH  VARIABLCS 
ARC  RANDOM, 

AD-40e  J0«  OIV.    If 

ANESTHESIA 

MEDICAL  EBUIPMENT 

APPARATUS  POR  CLCCTRDNARCDSIS, 
AD-40e  IR7  DIV.    |4 

anglC  op  attack 

aCrodtnamic  heating 

EPrECT  or  ANGLC  ATTACK 
ON  LAMINAR  CONNCCTIVC 
HEAT  TRANSrER  ON  SHARP 
AND  BLUNT  CONES, 

A0-40e  41B  DIV,   * 

ANTENNA  COMPONENTS 
DESIGN 

PRtLlMINART  DESIGN  STUDT 
or  A  rLAT  PLATE  REPLECTOR 
AND  SUPPORT  UNIT, 

AD-40e  0R4  OIV.   B 

ANTENNA  CONPIGURATIONS         , 
OPTIHIIATION  \ 

IxrORHATIDN  THEORETIC  EV|LUAT|eN 
AND  OPTIMIZATION  OP  ANTENNA  STSTCPS. 
AD-AOO  S44  D|V.   B 

ANTENNA  RADIATION  PATTERNS 
LOOP  ANTENNAS 

NER  VOR  COUNTERPOISE  STSTEM 
rOR  RtDUCTIDN  OP  SITING 
ERRORS. 

A0-4ee  IB*  DIV.   B 

ANTENNA  RADIATION  PATTERNS 
MATHEMATICAL  PREDICTION 

ON  A  rUNDAHENTAL  PRINCIPLE 
IN  THE  TMfORT  oP 
PLANAR  ANTENNAS, 

AD-4De  74*  DIV,   B 

ANTENNA  RADIATION  PATTERNS 
RADIOPREDUENCT  INTCRPERENCE 
ELIMINATION  OP  UNDESIBCB 
RADIATION  AND  REDUCTION 
or  RADIO  PRESUENCT 
INTERPERENCE  Or  DIRECTIONAL 
ANTENNAS  RT  MEANS  Or 
RADAR  ABSORBER  MATERIALS. 

AD-40e  4S<  BIV.   B 


MI-2 


ANTCNNA  •ADIA.TIOH  PATTCBNB 
I  BAND 

T«0-D|MCNSIONAk  BILP-POCUBINB 
arrat  antenna  MOelLt 

AD-AOO  017  DIV,   B 

ANTENNAS 

ANTCnNA  CONPISuRATIONS 

NCR  VOR  COUNTfRPOISC  STSTEM 
POR  REDUCTION  OP  SITING 
ERRORS, 

AD-40e  I4«  DIV.   B 

ANTENNAS 

ANTCNNA  RADIATION  PATTCRNB 

ON  A  PUNDAMENTAL  PR|NCIPLt 
IN  THE  THEORY  oP 
PLANAR  ANTENNAS, 

AD-40e  74*  DIV,   B 

ANTENNAS 

INTCSRATED  CfRCUITS 

RCSCARCh  on  TEChnIBuES  POR 
INTEGRATION  OP  ACTIVE  ELEMENTS 
INTO  ANTENNAS  AND  ANTENNA 
STRUCTURE, 

AO-BOO  lOf  OIV.   B 

ANTENNAS 

PCRPORMANCC 

TBd-OIhCnsIONAL  SCkP-POCU«lN« 
ARRAT  ANTENNA  HDDCl. 

Ao-4oe  017       OIV,  a 

HIGH  GAIN  ANTCNNA  RCALlIATION 
AND  TRACKING  STUDT, 
UTILIZING  PHASED  aAraT 

PARABOLIC  Antennas, 

AD-BOO  4*1  elV,   B 

ANTHDIANTMIN  PIGMENTS 
PHOTOCMEMISTRT 

SPECTRAL  CHANGES  DURINB 
photobl'aching  op  RIBOPLAVIN 

PHOSPHATE. 

AD-*Ot  IS*  DIV.   R 

anthropoldgt 
bibliographies 

bIbliographt  op  reports 
issued  st  the  sehaviobal 

•CICNCCS  laboratorti 
CNBINCCRINS  PSTCNOLOGT, 
TRAINING   PSTCNOLOGT, 

CNVIRONMCNTAL  STRESS, 

SIMULATION  TECHNlaUCS, 

AND  PHTSIfAL    ANTHROPOLOGV, 


AD-40e  SON 


eiv.  «• 


ANTHROPDHCTRT 

HUMAN  ENGINEERING 

POUR  NONOBRAPhS  on 
HUMAN  MCCHANICB  -human 

cnsinccrins  STueics. 

AD-BOe  BIS  DIV. 


«B 


ANTIPOULING  COATINGS 

LIOUID  ImhCRSION  TCSTS 
SCA  RATCR  IMMERSION 
TESTS  eP  APRiCaN  ROOD 
UNCOATIO  AND  COATED  RITN 
HAVT  PORMULA  ID*  OR 
Itl  ANTIPOULING  PAINT, 

AD-400  i*«  DIV.    |R 

ANTIBCN-ANTtBODT  REACTIONS 
IMMUNI TT 

MECHANISM  OP  ADJUVANT 
CPPECT  OP  ENDOTOXINS 
IN  ANTIBOOT  PORMATION. 

AD-400  «S7  DIV.    IB 

ANTIMONY  ALLOYS 
INDIUM  ALLOYS 

CPPtCTS  or    PLASTIC 
DEPORMATION,    ANNEALING, 
AND  PATIGUE  ON  THE 
CLCCTRICAL  PROPERTIES 
0'  THE  SEMICONDUCTOR 
INDIUM  ANTInONlDC. 

AD-40e  {(4  OIV.   IS 

ANTIMDNT  ALLOTS 

PMOTOCoNDUCTlVITT 

PHOTDCeNDUCTlVITT  Of 
•ALLIUM  ANTIMONlDC. 

AD-400  IT*  DIV.   at 

biblIogbapht  on  vapor 

PHASE  CORROSION  INHlBITOal 
POR  NONPERRDUS  ANO 
PERROUS  METALS, 

AD-400  4RI  DIV,    I* 

AHTIRAIN  AGENTS 

MANUPACTURING  METHODS 
RAIN  RfPCLLCNT, 


AO-BOO 


BIV. 


IB 


APPROACH  INDICATORS 
PLIGHT  TCSTINB 

•CGaL  TCST  PROBRAM  SWPPORTI 
PLIGHT  TCSTINO. 

AD-BOO  B«B  D|»«    I* 

APTITUOC  TCSTS 

AIR  PDRCC  PCRBONNCL 

PRCDICTIDN  BT  CARCCR 
riCLD  OP  PIRST  TERM 
AIRMAN  PERPORMANCC  PROM 
SCLCCTION  AND  BASIC 
TRAINING    VARIABLCS, 

AD-BOO  TBI  DIV,   t» 

DEVCLOPHCNT  AND  STANOARO I C AT  ION 
•P  TM(  A|R  PORCC  OPFICCR 
•UALIPTING  TCST  4*. 

AB-40e  701  DIV.   to 

••UATie  ANIMALS 
HARINC  BIOLOGT 

SCSSILf  ORGANISM  ACCUMULATION  |H 
A  NCARSNORC  lATCR  COLUMN  DUR|N« 
A  ONE  TCAR  period, 

At-*eo  TIB       eiv.  t« 


AMT- AVI 


ARCTIC  OCCAN 
HCTCdBOlOBT 

CVAPORATION  AND  SENSIBLE 
HCAT  PLUI  DVCR  TMC  ARCTIC 
OCEAN, 

46-400  01*  OIVi   t 

ARCTIC  RCSIONS 
ICC 

NORTH  AMERICAN  ARCTIC 
ANO  SUBARCTIC  ICC  TNICRNCtS 
OBSERVATIONS. 

AO-BOO  «BJ  OIV.   < 

ABMINS  DCVICCS 

GUIDED  MISSILC  ■ARMCADS 
SOlID-STaTC  ARM-SArt 
•CVICC  POR  MISSILC  BaRnCAD*. 

AD-BOO  **S  OIV,  tl 

AUNT  PCRBONNCL 
LCADCRSMIP 

VALUCS  ASSOCIATCO  aiTM  NILITANV 
CARCCR  MOTIVATIBN. 

AO-AOe  OJT         BIV,   «• 

AMNT  PCRBONNCL 
PSTCNOnCTRICS 

PRCDICTIDN  OP  OrnCCR  PCPPORBANCC. 

AO-Aoe  eia       oiv.  ta 

ASPHCRICAL  LCN8CS 
PRODUCTION 

ASPMCRIC  OPTICAL  CLCHCNTS 
PROBRAM  -PRODUCTION  AND 
MANUPACTURING  METHODS. 

AD-AOO  DOB  eiVf   <« 

ASTRONAUTS 

SPACE  PLIOHT 

STUDY  DP  THE  INPLUCNCC 
OP  VARIOUS  PACTOaS 

or  COSMIC  rLlGMT  on 

THE  HUMAN  ORGANISM, 

BOTH  A*  RfGARDS  PROLONOCO 

STATING  IN  ORBIT, 

AND  AS  TO  COMPARING 

THE  EPFECTS  OP  THESE 

PACTORS  ON  TMC  DRGANIBMB 

•P  MAN  AND  ROMAN, 

AD-BOO  410  OIV.    IB 

ABTROPHTSICS 
MOON 

OBSCRVATIONS  OP  TMf 
NOON  BASCD  ON  LASCR 
OPTICS  AND  RADAR  ASTROHONT, 

AD-40e  SOB  Dl«.   < 

AITROPMVSICB 
NCBULAE 

THE  eiSTRISUTIDN  OP  GASCS 
IN  THE  PROTOPLANETART  NEBULA. 
AD-400  OtJ  B|«,   i 

AtTROPHVSICS 
■  TARS 

INyCSTlBATlON  OP  0  ANO 
•  SPCCTRA  OP  STARS, 

AD-BOO  078  DIV,  t 

atmosphcrc 

CLCCTROMAONCTIC  BAVC  RCPLCCTION 

PARTIAL  RCPLCCTIOnS  IN 
TMt  ATMOSPHCRC  AND 
LONB.elSTANCC  PROPAGATION. 

AO-BOO  BB*  BIV,   S 

ATMOSPHCRC 

OPTICAL  PROPCRTICB 

STUDT  OP  VlSIBILlTT  CONDITIONS 
_..._.        ARlBuS 


IN  HALATA  AND  V 
ASPCCTS  OP  PHT 
•COSRAPHT  AND 
AO-BOO  711 


•OLOBT. 
OIV. 


,  ITHOSPhCRC 

'^   SCIfNTIPIC  aCSCARCH 

VERTICAL  DISTRIBUTION 
•P  DUST,  iBmB,  and 
OtONf  IN  TMC  ATMOSPHCRC. 

AD-BOO  *«o      dIv,  a 

kTRDsPHcac 

BTMPOSIA 

SCMINARS  ON  TnC  STaATOSPMCRrt 
RCSOSPMCRC  AND  POLAR 
NCTCOROLOBT, 

AD-BOO  it*  Bl«.   < 

ITNOSPMCRC  CNTBV 

ACRDDVNAMIC  HfATINB 

iNVISCtO,  NONADIABATIC 
PkOR  ABOUT  IlUNT  BOOItS 
VNDfR  CCRTAIN  RC-CNTRT 


CONDITIONS, 

AB-BOO  *«| 


BIV. 


kfHOSPHCRC  ENTRT 
RCCNTRT  VCHICLCS 

RC-CNTRT  PHYSICS  -INTCRACTION 
OP  VCHICLCS  IN  CARLT 
aC.CNTRY  CNylRONHCNT, 

AO-BOO  44*  OIV,    I* 

tTMOSPMERE  PNTRT 
tlMULATIDN 

TCCMNIBUE  POR  SCVCRf  RABIAT|VC 
ANB  CONVCCTIVC  HEATINB 
CNVIRDNMCNTS  POR  MATCRlALB 
CVALUATION, 

AO-400  Oti  B|«.   • 

tTHDSPHCRC  MOpCLi 

OPPCR  atmospmEIc 

SCMI-THCORCTICAL  MODCL 
POR  ATMOSPHERIC  PROPCRTICS 
PROM  »0  TO  10,000  KM, 

AO-400    «7l  Bl«i        t 

tTHOSPHCaiC    MOTION 
•ISTRIBWTION 

TaTaRSKIAN    CORRCLATIBII 
PWNCTIOH    POR    AJlBtTRXaT 


Mi-a 


TURBULCNcr  CONBITIONS, 

Ab-400  RRJ  DIV,   a 

ATHOSPNCRIC  MOTION 
NUMCRICAL  ANALYSIS 

COMPUTATION  or  TMC 
VCRTICAL  CIRCULATION 
IN  A  raONTAL  IPNC 
PBBR  TMC  OUASI-GCOSTROPMie 
CBWATIONf , 

AD-40e  J4B  DIV,   t 

AThOSPHCRIC  SOWNDINS 
HAMBBOOKB 

MAMBBOOK  ON  THC  H I Sh-ALT | TUDC 
VCaTICAL-HORIfaNTAL  SOUNDING 
OP  THE  ATHOSPMCaC  IN  TME 
ILata  AIRCRAPT. 

AB-BOO  IJR  BIV,    I 

ATnsBPHcaic  SOUNDING 

■•UNBINB  ROCKETS 

TCCHNiauCB  AND  COUIPMCHT 
rOR  AN  AIR,  LAUNCHCD 
•OCkCT  SOUNDING  STSTCH 
COMPATIBLE  alTH  THt 
AN/AMa-|«  MfTCDRDLOBICAL 
STSTCM, 

AB-BOO  ROD  BIV.   < 

ATOMIC  ORBITALS 
PICLO  THCORT 

THC  OIRCCT  BtTCRHlNATIBN 
DP  NATURAL  ORBITALS  AND 
NATURAL  CVPANSION  CDCPPICICNTS 
or  MANT  CLCCTRON  BAVC  ruNCTIONS. 

I.  NATURAL  ORBITALS  IN 
THt  GfMlNAL  PRODUCT  APPROXIMATION. 
AB-BOO  |4B  DIV.   « 

ATOMIC  ORBITALS 
MOMCNTUM 

CALCULATIONS  OP  OAVC 
ruNCTIONS  AND  TaANSITION 
PROBABILITIES, 

AD-AOO  J7R  Bl«.   IS 

ATOMIC  SPCCTRDSCDPT 
SCICnTIPIC  RCSCARCH 

SUMMARY  or  RCSCARCH 
ON  NUCLCAR  MAGNCTIC  RCSONANCC. 
ATOMIC  SPrcTRDSCOPT, 
LOa-TCMPCRATURC  PMCNOHCNA, 
AND  NUCLEAR  STRUCTURC.   ' 

AO-BOO  OTR  DIV.   10 

ATTITUOf  CONTROL  STSTfMS 
PNEUMATIC  STSTfMS 

SATELLITE  ATTITUDC  CONTROL 
STBTEHt  UTILIZIM*  LOa 
THRUST,  COLD  BAS,  MASS 
CXPULBlOH  STSTCNt. 

AB-BOO  7|»  BIV,   II 

ATTITUecS 

•ROUP  DTNAMICS 

OlrPCRCNTIAL  RCSPONSC 
TO  APPRAISAL  AND  GOAL 
SCTTING  AS  A  ruNCTION 
or  SCLP,  SRDUP  INTCRACTION, 
AND  TASK  ORICNTATION, 

AD-AOO  l«B  BIV.   IS 

ATTITUDES 

PSYCHDHETRICS 

PSTCHDLOBICAL  RCSCARCH 
POR  BCSCRIBING  BCLICPS, 
ATTITUBCS,  ANB  JUBBCMCNTS, 

AB-BOO  RRI  BIV,   to 

search  por  planctart  optical 
cmission,  and  study  op 

PLANE  ACTIVITY  DP  NCARBT 
STARS. 

A6-BB0  IIR  Bl«.   I 

AUTOMATIC  PILOTS 
AIRPLANE  lInbTnGS 

intcbrItidn  dp  HDNCTBCLL 

MODCL  7101  RADAR  ALTIMCTCR 

INTO  thC  paa  automatic 

LANBIMC  STSTCM. 

AB-BOe  BIT         BIV.   . 
CVALUATION  DP  TMC  SLCU 
AUTOMATIC  LANBING  STSTCM. 

AB-BOO  Bl«  BIV.   I 

AUTDNATIC  PILOTS 
BCSIBN 

,   PLCXIBLE  PLIBHT  VCHICLt 
TRANSPCR  PUNCTIDN  PACTORS 
POR  use  IN  AUTOPILOT 
PRCLININART  DCSI6N, 

AD-BOO  B7I  BIV.    1 

AUTOMATIC  PILOTS 

PCRPORMANCC  ICNGINCCRINGI 

ANALYSIS  OP  TrO  nonlinear 

plight  control  systcms, 
Part  i,  l i apounov-lurjc 

APPROACH  To  A  SiMPLlrlCD 
PITCH  RATE  AUTOPILOT,   PART 


II.  ANALYSIS  OP  A  HIGH-GAIN 

TIVC  PITCH  RATC  AUTOPILOT 
AB-B60  771  DIV,   1 


AUTONOMIC  NCRVOUS  STSTCM 
BLOOD  CIRCULATION 

CPPtCTS  OP  STIMULATION 
OP  VABABtLATOR  CCNTCRS 
OP  HVPOTMALAHUS  ON 
THC  BLBOB  PlOB  in  THE 

pcmoral  artcrics  or 

DOSS. 

AO-BOO  ISO  BIV.    »B 

.AVIATION  ACCIDENTS 
AVIATION  SAPCTY 

ROLC  OP  OPTICAL  DCVICtS 
IN  MID-AIR  COLLISION 
PRtVCNTION, 

AD-400  SI4  DIV.   I 

AVIATION  SAPCTT 

OPTICAL  COUIPmCNT 

ROLC  OP  OPTICAL  BCVICCB 


BAC-  B(»( 


IM  nlO-*l*  COkLlflO" 
^•(VCNTION. 

'•ACTCWI* 
rCTHAkCun 


Dl«.    1 


Hieiioo«c»»i»i's  IN  PfTBOtrux 

BIV,    to 


raeeuCT*. 

*B>4oe  ist 


•sLtNcrs 

aOAVITT 

ecoecTie  ex»e»i«NT  it  i«e*Nt 
or  «  Te*itSN''tAk*NCC. 

*e-4ae  en       Bi«t  i 

•*LkltT|C« 

•  UtDrO  "KSILCS 

«M»t»Tie  sekuTtoNS  to 
TMC  ceu'TioNS  or  notion 
or  nistlLtf  HtviNO 


til   oC6*crs  or   mccDon, 


MV. 


It 


•AkklSTlCt 

THtjrCTOOICt 

CHARTS  ro*  DCTI*N|N|NC 
TMC  CH*II«CTC*|STICS 

or  ■tkLliTic  yCHiccCs 

TKAvCLINC  IN  *  VACUUM 
AtOur  A  MONlltTATINO, 
S^MCVlCAL  fANTM, 

A^-4oe  00?        eiv,   <l 

•AkkOONt 

MCkluM      . 

••kkSON  rKOjCCTI  SECOND 

rklCMT  or  sTDAToseorc 

11  AnO  IICk*TCD  OATA, 

AD>4ee  <iio       oiVt  * 

••kOONS 

ASCCNT  T»»JCCTOMieS 

MCLATieNSMir  BtraciN 

TCM^CIIATurC  LAPSC  MATC 
*NB  BAkkOON  ASCCNT 
•  ATC, 

A0-40e  m3»  OIVi    I 

BATTCmCS  *  COMroNCNTS 
CARBON  BkACK 

paoccss  ro*  pkooucinb 

CABBON  BLACK  ro"  use 

in  oboanic  oeroLABicc" 

BATTCRICS. 

AO-400  ISO  etVi   T 


. (ATTCBT  CMA*aCS 
rOBTABkC 

POBTABLC  BATTCBT  CMABCCRS, 

Ao-4oe  ONI       oivi  y 

BCACMCS 

BIVCBS 

COASTkINC  or  TMC  COkUMBIA 

Bive*  bctuccn  ORceoN 

ANO  BASMIMeTON. 

A0-40e  ««B  DIV.   I 

•CABINOt 

raiks 

IHTCBI0*  ANO  CUT  RCCION 
rikH   TMICKNCSS  hcasubcmcnts 

or  sccr'ACTiNS  roik 

BCABINfi. 

AB«4ee  4S?  DIV.   44 

■CMXOATtS 

CMCmCAk  BCACTIONS 

AOeiTISN  AND  DISrkACCnCNT 
RCACTIONS  BlTM  UNSATUMaTCO 
HTDHeCABSeNSi 

AD-400  «<j        elv,   « 


•CNZOATCS 

STCBCOCMCMISTBT 

ADDITION  ANO  OlSrkACCMCMT 
BCACTIONS  BITH  UNSATUBATCD 
HTOBOCABBeNS, 

Ae-4ea  »i»  •!¥«  b 

«8m*WT,0N 

OCro»MAT|0)f  CHABACTC*I*TICS 
or   aCBTLklUM  AND  OThCB  ' 
BCrBACTOBT  MCTAkS  ANO 
AkkOTS, 

AD-400  J4J  eiVi    |V 

otvCkorMCNT  or  iMrBovCD 

rABBlCATISN  HCTHOOS, 
PBOCCttCS.  AND  TECMNISUCt 
rOB  rBOOUCINS  TTPICAk 

AiBcoArT  SHAPcs  rBon 


BCBTi  klUM. 

Ae-4ee  s<o 


OIV,    IT 


•CRTkklUH  COHrOUNOS 
OXIDCB 

rBOOUCTION  CNGINte*INC  MtASuRC 
roa  BCBTLLIUM  OXIOC  AND 
PABTS  PBODUCCO  rBON  IMBORTCe 
OBCS, 

AD-4ee  i<4       DIV.  B 

BCSSCk  ruNCTIONS 

BOkTNOnlALS  < 

A  PRDCCDuBe  roB  CAkCUktTINO 
TMC  BtSSCL  rUMCTIONS  J 
BUB  NU  IXI 

AD-40e  III  DIVi   l) 

BCTATBON* 

rkASNA  aHTBICS 

NCUTBON  BcrkCCTION  AMP 

rkux  vCBsui  ocPTM  roB 

o   AkUHINuM.  "NO  STATISTICS 

ON  NCUTBON  OOSC  TBANSMISSION 
VCaSUt  TMICKNCSS. 

AO-400  741  DIV.   iO 

STUDICt  AND  INSTBUPCNTATION 
rOB  ACCCkraATINC   rABTICkCS 
■  m  A  Bt«SMA. 

AD-400  t4l  elV,   iO 


BIBklOBBABMtCB 

BIBkleSBArMT  ON  TMC 

crrccTs  or  MicaooaaANtsnt 

OH  RUBBCB  DCTCBIOBATtDN. 

AO-BOe  4BB  OIV,    |B 

BIBklOBBAaMtCS 

AiaeevNAHic  cmabactcbistics 
BcaetONict  •iBkiosNorHT, 

AOaBOe  Btf         etvt   f 

BIBklOBOBPMlCt 
ANTIOIIOANTB 

BttLlOBBBBMT  ON  VABOB 
BM4BC  {BRBatlON  INHlBlTDBS 
rOB  NOHrtBBBUS  AND 
PCBROUi  NCtBLt. 

Ae»4e«  BBS       oiv«  If 

•IBLIOSBAPMlCt 

BCMAvlea 

BltklOBBABHT  OP  BCPOBTS 
ISSUCD  BT   TMC  BCMAVIOBAk 
SClCNCCi  kABOBATOBTI 
CNOINCCBINS  PSTCHOkOOT, 
TBAININC   PSTCMOkOeT, 
CNViaONMCNTAk  STBCSS, 
SIHUkATION  TCCHNtBUCS. 
AND  PMTBICAk   ANTMBOPOkOBT, 

AD-4ee  BOB       elv.  «b 

•IBklOSBAPMlCS 

ruNBuSpaoeriNB 

CoNTBOk  or  nlcaoBIAk 

OBOBTM  ON  kCATMlB  ANO 
TCXTIkCt, 

AD-4ie  §a^  DIV,    l« 

.■IBklOaMAPMlCt 

cuioeo  nissikcs 

OUABTCBkT  BlBklOBBAPHT  DP 
BCPOBTS  PBCPABCB  UNDCB 
CONTBACT  NO,  AP  O* I  4*1 1 -IBB . 

A0-40e  OBJ  DIV.    If 

•IBklOOBAPHlCS 

INrOBHATION  BCTRICVAk 

INrOBHATION  tCICNCC  -«CNCRAk 
DISCUSSION  AND  BlBklOBBAPMT, 
AD-40e  110  DIV.   JS 

•IBkteCBAPHtCS 

MATCBIAk  roanlNO 

BCStABCH  ON  U,  S,  BDVCBNhCNT 
MCTAkBOBK ING  PBOCCSSCS 

AND  EBUlPMCNT   B|TM 

CnPHASIS  ON  aCPBACTDBT 

MCTALS,   BCBTkklUH,  SUPEBAkkOTS, 

AND  HlCM-STBCNOTH  STEELS, 

10-400  OBB  OIV,    |T 

eCrCNSC  nCTAkS  INPDBMATION 
CCNTEB  SEleCTED  ACCESSIONS 
ON  MIGM-STBENGTM  AkkOTS, 
kIGHT  nCTAkS,  NONHETAkklCS, 
BCPBACTOBT  METALS  -MAT 
IB4B, 

AD>40e  BOJ  DIV.    |T 

BIBklOBBAPHlCt 
NCUTBON  PkUl 

NCUTBON  PkUI  HCASUBCMCNTS 
ANNOTATCO  BIBklOOBAPMT, 

AD-40e  TOT  6|V.   <S 

•IBklOBBAPHlCS 

OPTICAk  CBUIPMCNT 

OPTICAL  IMASC  CONVEBTCBSI 
AN  ANNOTATCO  B I Bk t DOB APhT , 
IB4I-IB41. 

AO-AOe  DBS  OlVt   • 

BIBkleOBAPHlCS 

PASTEUBEkLA  TUkABCNBIB 

TukA»C"IA  IN  TMC  tOVICT 
.UNION--AN  ANNOTATCO  BIBLIOGBAPMV 
CONTAINING  <«1  BCrCBCMCCS. 

A0-40D  STJ  DIV.    |4 

BIBLIOOBAPHlES 
pBcscayAT ION 

BIBLieCBAPMT  ON  BBCSCRVATIOM 
or  INACTIVE  CBUIPMCNT 
AND  LONS-TEaH  STOBBBC 
or  MATEBIAkS, 

AO-BDO  411  DIV.    I* 

BIBLIQCBAPhIES 

SClENTinr  BCSEABCN 

BlBLlOCaAPHT  or  PBOPESStONAL 
PAPERS  CLEARED  PDB 
POSSIBLE  PUBLICATION 
ANO/OB  PRCSCNTATION 
raOM  AEROSPACE  COBPOBATION, 

AD-40n  T2B  OIV,   Jt 

BIBLiec"*rHtES 
SPACECBAFT 

OU»RTC»t»  BIBklOGRAPMT  OP 
REPORTS  PREPARED  UNDER 
CONTRACT  NO.  AP  0«I4*S|-J4*. 

AD-40B  OBI  DIV.    |t 

BINABT  ABITMnCTtC 
SEQUENCES 

The  S'<irT  ano  add 

PBOPfBTT  or  hAkIhAL 
LENCTM  BINABT  SEOUENCCS 
USINO  CTCLOTOnlC  POLTNOMAkS, 
Ae-400  §il  OIV.   • 


BINOHI AkS 
TMCOaCMS 


SUMMATIONS  INVOkVINO 
BINOMIAL  CDCPrlCICNTS 
ANO  TMClB  BCkATION  TO 
evSON's  CPNJCCTUBC. 

A0-4DO  RBR  OIV. 

BIOkOBICAk     ASSAT 

BAMOPMOVCTIVC    ABCNTS 

TCtT  MCTMoot  usee  iM 


If 


eCTCBMIHINS  TMC  RAOIBPBDTtCTIVC 

PoTCNCT  OP  701  coece 

COHPeUNDB, 

A».4e«  KB  BIV.    IB 

TCBTINB  OP  *MTIB*ei*TiiH 
••CMTB  In  HSMBCVS.  At  AMiNDCD, 

at-Bee  iib       biv,   ii 

BIOMtCI 
CAB 

BCtCABCM  ANO  INVCtTIBBTIDM 
ON  TMC  TBANfMlSSIBN  kiNC 
ANAkOB  OP  SOME  PUNCTIONf 
OP  TMC  COCHkEA, 

AD-BBS  TBI  OIV.   MO 

■leNiet 

HCiat 

CkCCTBONic  ecvKC  roB 

ilNUkATINB  TMC  IkCCTBICBL 
ACTtVlTT  or  TMC  MCABT, 

Ao-Boe  iBO       01*.  I* 

•IONICS 

f INUkATOBS 

MODCk  usee  TO  DCMONSTRBTC 
TMC   PUNCTIONAk  STBUCTUBC 
eP  A  kOeNINB   NACMIMC 
OB  A  BATTCBII  BCCOONlTIOM 
ST8TCM. 

AD-BOe  OTB  BIV.   »» 

•lOPMTSICt 

cckkt  (•lekOBvi 

•CHCBAk  CkCCTBOPHTSIOkOaT. 
AD-BOe  |J>  DIV.    14 

■kAST 

•MBCR  BAVrB 

eONTtNUUn  BADIBTIOM  BCMINO 
•  ■k*iT  BAVC, 

aD-BOD  til  OIV.   « 

•kCACH|N«  ABCNTt 

MveaoBCN  PCBoiiec 

TBO-ITAOC  NOHCNkeBlMATION 
BktACMINB  or  SEVCBBk 

MZaeaeoB  acuTBAk  sucpitc 


SCMICMiniCAL  PUkPB. 

AD-Boa  isi 


DIV. 


•LCACM|N«  ABCNTt 

HTPeeMkeaiTcs 

Tae-tTABC  NeHCMkOBlNBTIOM 
tkCACMINB  or  tCVCBAk 
MABDaOOD  NCUTBAk  tUkPITC 


tCMICMCMlCAL  PUkPt. 
AD-400  iSI 


DIV. 


tkeOB  CIBCUkATION 

AUTBNeHIC  NCBveut  tvtTcn 
crrcCTS  or  stiMukATieN 

er  VASABILATOR  CCNTCRS 
OP  MVPOTMAkAHUS  ON 

TMC  Bkoee  rkOB  in  tmc 

rCMORAL  ABTCBICt  Or 
DS«S, 

AD-400  IBB  OIV.   IB 

•keoe  ciaeukATiON 
••bin 

nctmod  op  cohtinuoui 

BCBISTBATIBN  OP  kOCAk 

ccBCBBAk  Bkoee  Pke*  in 

ACWTC  AMD  CHBOHIC  CIPCB|NeNTS. 
AD-BOO  Bti  DIV.    |4 

BkOOD  ClaCuLATIDN 
MTPOTHEBHt A 

VASCuk*B  RciPONtct  ewaiNB 

MTPBTMfRMIA, 

A0-40e  iBB  •!«■    IB 


•kOOe  PkAtMA 

SMBCB  iPATneketvi 

TMCRAPruTlC  PBOPCMTICt  OP 

•keee  Pk4B"A  in  thc  thcbbpt 

OP  TOuBNIBUCT  IMOCK. 

AD-BOe  140  DtVf 

•  kUNT  •••!» 

MCAT  TBANtPCB 

CPPCCT  OP  ANBLC  ATTACK 
ON  kAHINAR  CONNCCTIVC 


14 


MCAT  TBANSrCB  ON  tMANP 
ANB  BLUNT  COHCt. 


-400  B** 


•  IV. 


•LUMT  •oeict 
HTPc"tONic  Pkea 

ASYMPTOTIC  PkOB  PATTCBM 
OP  A'  HTPCaSOHIC  •ODT, 

AD-4oe  lae       DIV.  « 

•ODICS  or  BCVOkUTIBN 
BNBkC  or  ATTACK 

ClBCUMrCBENTIAk  PBCtlUBC 
DttTBIBUTION  ON  AN  INCklNCD 
BOOT  or  REVOLUTION, 

AO-400  lis  DIV.   « 

•ODT  rkUIDS 
VOkUMC 

VBkUnC  COHeiTIOHCe  tVIMUkl 
APPCCTTh*  tALT  ANO 
■ATCB  IICBCriON, 

AB«B»«  IBI  elV.    14 

•eik'cB* 

HABINC  tUBrACC  PRBPUktlBN 

CeHBUtflBN  CNBINClaiNB, 
INCOBPfaATC^  ttHBkC 
PUNNACi  NATURAL  CIBCUkATION 
B«lkC*  '••    eD«-l>  CkAlt, 

PcareanANCc  an^  scNCBAk 

lUlTBBIkfTV  TCtT. 

«B«4ee  B*i       OIV.  <T 

••NC 

•ADiATiON  crrccTi 
crrccT  OP  NcwraoN 

CKPOSUaC  6N- ••■(  •••■Th 
IN  BATS. 

AB-Boe  iTi       eiv.  IB 


B6NC  NAa*e« 

BAOIBTMCRAPT 

tUMMABV  OP  TMC  C^PCCTt 
or  BMOkE  BOOT  ta>ADIAT|BN 
ON  t\t       CASCt  OP  CANCCa, 

AD-BOO  >**  bU,   |« 

BBBIOCS 

MCAT  OP  PORMATION 

M|ATS  or  rORHATtON 

or  NlTAkk'c  Boaioct, 

IN  PABTICUkAB,  Ak  AND 
I*  BOB  I  DCS,  BT  PkUOaiNC 

BOMB  CAkoatMCTav, 

AD-BOO  1*4  B|«,   B 

•oaiBct 

NtCBBBTBueTuaC 

SINBkC  CBTSTAk  ANO 
POkTCBTtTAkLINE  TITANIUM 

DiBoaiDCi  MieaotTRucPvaAk 

PCATu^tt  AMD  RICaOMABDNCtt, 

AB-Boe  Sl«  DIV.   II 

•BUNDABT  kATCB 
CBUATIONS 

CBUATIONS  OP  N6TIBN 
IN  A  MukTICOMPONCNT, 
CMCNICAkLT  BCACTINB  BAS. 

AO-400  RVI  BlV.   B 

••WNOABT  kATCB 

Pk»T  Pk»TC  MBBILB 

THC  kOCAk  mctho»  Poa 
DIRECT  HCASuaCHCNT  OP 
TMC  BOuNDABir-kATCB  VCkOCITT 
PBDPIkC  OP  A  NSHUNIPOaHkT 
NCATCB  PkBT  Pk*TC, 

AD-BOO  BO*  elV.   * 

BSUNDABt  VALUC  PBOBkCMS 
EkASTlCITT 

OPCaiMCNTAk  SOkUTION 
OP  SOHC  MIICD  BOUNOABT 
VAkUC  PBOBkCMS  UtINB 
TBO  HBBCkfl. 

AD-BOe  1«B  B|«,    It 

BBUNeABT  VALUC  PBOBkCMt 
BPCRAToRS  IMATMCMATICtI 

ON  A  HIICO  BOUNOABT  VAkUC 
PBOBkCM  roB  klNCAR  THiRD 
BRDCB  MTPCBBOklC  PABTlAk 
DIPPCaCNTIAk  CBUATIONt, 

AD-BOe  101         iiv,   It 

BOUNDAaT  VAkVC  PBBBkCNt 
Ck»tTlClTT 

NuMCBKAk  TBCATMCNT  OP 
BN  INTCBBAL  EBUATION 
BCatvCD  IN  TMC  ANAkTSIS 
OP  THC  STBCSS  PICkO 
IN  A  CTklMBCa  CONTAINlNt 
A  PCNNT-tHAPCO  CBACR, 

A0-40e  «*7  DIV.   ft 

BBAIH 

BkSOD  ClacukATIBN 

HCTHOO  or  CONTINUOUI 
BCtttTRATION  OP  kOCAk 

ccacBBAk  tkooD  Pkoa  in 

ACUTC  AND  CMBONIC  ClPCa|MCNTt, 
AB-400  BIS  BfV,    |i 

BBASB 

ABlNB  iNATCaiAkSl 

AB|NB  «P  BBAtt  •* 
DISSOLUTION  OP   ThC 
CICESS  PHASES, 

AO.AOe  BIB  DI«N    I* 

•aCATMINB  APPARATUS 

CkBSCD  CCOkBBICAk  STSTCHt 

ciacuL*TiNB  DCvici  ro* 

CkBtCD  CIBCUIT  aCtPtaATBBT 
tTtTCH, 

AD-40e  BBT  DIV,    |B 

•NITTkCNCtt 

CMkoaiect 

CMtaiTTkCMCMT  BP  tTCCk 
•T  BBBANIC  kl*UlDt. 

AD-4BB  BBS  DIV.    |T 

BBONCMI 

ABSORPTION  iBIOkOBICAkl 

PROCCOURC  OP  BASHINS 
A  LOBE  or  THE  LUNB 

•ITM  Aoueeus  sokuTiONS 

or  CHCMICAkS  AND  BIOkOBICAk 
PRODUCTS, 

AD-40e  B|*  OIV,    |4 

BUOTS 

MoeaiNB 

PEBPOBHANCC  BP  DCCP-tCA 
HBOBED  BUOr  STSTEMS, 

A0-40a  410  DIV,   I 


•UTADICNCS 
POkTMCaS 

THE  rifkO  CVAkUATIDN  Or  AN 
t>PE*IMENTAk  AIB  BBT  PUCk 
BCSISTANT  COATINS, 

AO-400  OJO  BIV,    |R 

CAkCIUM  COMPOUNDS 
OVIOES 

MASS  SPECTBDMETRIC  Dt TERM {MAT IBN 
OP  THE  DISSOCIATION 
CNCRBT  OP  THC  MOkECUkCS 
MOD,  CAO,  SRO  AND  SRtO, 

AD-400  RBI  DIVi   B 

CANCCa 

IMMUNITV 

IHMUNOLOSICAk,  BIOkOBICAk 
ANO  CTTOLOGICAL  PROPCBTICS 
OP  MAklONANT  TUMORS  IN 
MCTCROTRANSPlANTATION  AND 
CIPkANTATION, 

AD-BOO    7BT  Bl*.        IB 


BON-CLO 


CBPACITOat 

CLccT«iCAk  paeacBTict 

OlCkCCTBiC  THIN  PIkMI 
■ITH  INCREASED  BREAKOOBN 
tTBENSTH  USED  |N  CAPACITOBt. 
AD-BOO  t|4  OIV.   • 

[BPACIToaS 
PBODUCTION 

PRODUCTION  CNBINCCRINS  MCBtuBC 

Pea  actisToa  capacitob  HicaeckCNCNTs 
Poa  NicaoMODukCt. 

B».BOO  117  •!«,   • 

DCvCkOPHCNT  OP  TM|N 
•aOANIC  BDk-kED  PlkM 

CAPACifea. 

AB»4eO  117        •!*,   • 

^aSSuCT  I  ON  CONTROL 

PBSCCSt  POa  PBAOUClNt 
CABBON  BkOCK  PDB  UtC 
IN  OBBaNIC  DEPOLABICca 
■ATTEalCS. 

AD-406  ISO  tlV.   T 

EABBSBVLIC  ACIDS 
STCCk 

CMBBITTLCnCNT  DP  STCCk 
•T  OaCANIC  kIBUlDS. 

AD-40e  4*1  DIV.    |7 

:AST|N6 

NCCMANICAL  PBOPCBTICt 
TCNSIkf  AND  IMPACT 
PBOPeBTIES  dp  INVCtTNCNT 
CAST  STEELS, 

A0-4DO  iss  DIV,   I* 

■  HAl?8fAk  PORMINC 

eckkUk*B  AkUHiNuM  roR 

use  IN   CNCR6T  OISSIPATION 
tVSTCHS, 

AD-ioO  III 


DIV, 


|T 


;ATAkTSIS 

r  StMlCONDUCTORS 

SEMICONDUCTOR  CATAkTSISl 
SIHULTANEOUI  hEASURCHCNT 
OP  KINETICS  AND  SUNPBCC  CkCCTRICAk 

p«opeaTies, 

AO-400  OBO  DIV.   B 

MTMBDC  BAT  TUBCS 
ANAkTSIS 

PDUa  BAIIC  MCTMODS 
or  CATHODE  BAT  TuBC 
TESTING  SELECTED  BT 
A  JOINT  INDUSTRY. GOVCRNMCNT 
COHMITTEt, 

AD-BOO  117  DIV,   B 

CAVITATION 
OAHAOE 

ON  TESTING  MATEBIAkS  PDB 
CAVITATION  OAMAOE  RCSlSTANCr. 
AD-400  014  DIV.   « 

;avitation  mdisc 

ACOUSTIC  PROPCrTICS 

TMRCSMOLDt  OP  ACOUSTIC 


;CkkS  IBIOkOBTI 

•or 


CAvlTATIfN, 
AD-**e  B 


I* 


DIV. 


UNOS  *  INJDBICS 

CTTokoeicAk  ASPECTS  or 

INJURT  ANB  BCPAIB. 

AO-B«e  ret  oiv. 


I* 


:CkkukesE 

tUBPtCC  TEHPCBATuaCt 
NCASURrHENT  or  THC 

tcmpcbaTupe  or  tme 

THCRMAkkT  IRRAOIATCD  SUBEACC 
or  AkPHA  CCkkUkDSC, 

AD-BOO  74B  OIV.    10 

;caAHic  MATcaiAks 

PlkTEBS  iCLCCTBOMAONCTtC  BAVCI 

PRODUCTION  ENGINEERING 
MEASURE  rOR  CERAMIC  riLTERt, 
AD-BOO  JBI  DIV.   B 

ilCBAMie  MATCBIAkt 

IHTCBMCTALklC  COMPOUNDS 

REPRACTORT  CERAMICS  or 
INTEREST  IN  AEROSPACE 
BTRUCTURAL  APPLICATIONS 
-A  MATCBlAkS  SCkCCTION 
MANDBOOK, 

AD-BOO  IBB  OIV.    I* 

tESIUM 

OKIOaTION 

OXIDATION  BEACTIOn  K|NCT|CS 
OP  CESIUM  AT  LO* 
TCmPEBATuRES  ANO  PBCSSURCS. 

aD-400  rib  DIV,   B 

pioTOCATHODCS 

PHOTOCLCCTBIC  CPPCCT 
IN  SlkvCB-OXTBCN-CCSIUM 
PMOTOCATMODCS. 

AD-40e  IIB  DIV.   • 


(  HBBCES  iClPkOtlVCl 
eCTONtTlONS 

ANAkTSIS  or  THC  OPTICAk  DETCB- 
HlNATION  OP  DETONATION  VELOCITY 
IN  SHOBT  CHaBGCS, 

AD-BOO  01*  DIV.   II 

^HCCK  VAkVCS 
TESTS 

STBUCTUBAL  INTEBBITT, 
ACCELEBATrO  CORROSION 
AND  PLOR  CAPACITT  TESTS 
OP  PARKER  AIRCRAPT 
COmPANT  one  INCH  PuEk 
CMCCK  VALVC, 

AD-BBO  t|7  DIVi    I 


■Ct!jM|J*L    aCACTIONB 

MCCMANDCMCHItTaT  .OP  CDUPkCD 
eONTBACTILC  AND  CMCHICAk 

BATC  paoersscs. 

AO-BOO  SBI  DIV.   B 

CMCHICAk  BABPABC  ACCNTS 
DCCONTAHINATION 

STuOT  or  CMCHICAk  abcnt  eceoNTAMi. 

NATION  STSTcns  rOB  HUkTIPUBPOtC 

«tl. 

AD-40e  041  DIV.   I 

CMCMICAk  BABPaBC  A6CNTS 
eilBATlON 

STUDT  OP  CMCMICAk  AGCNT  OCCeNTAMIa 
NBTtON  STSTcns  PDB  MukTIPUBPBBI 
VBB. 

ad-boo  obi  div.     i 

chcnistrt 
bcvicbs 

APBSa  chinistbt  pbobram 

RCVtea  PBB  fv  '41. 

AD-BOe  Btl  DIV.   B 

CMkOaiNATION 

PHeTOCHtnlBTBT 

CHkONINi  PMOTOSCNSITIlCo 
OIIDATION  OP  CTMANC 
AT  kOs  TCHPCRATUaCt, 

AD-BOO  «J«  OIV,   B 

CMaonotOMCS 

MUTATIONS 

CMANOCS  IN  CMRDMOSOhCB 
OP  tPOaCt  OP  TBANDCSCANTIA 
PALUDOSA  BHICH  BERC 
PUT  ON  VOSTOK  J  ANO 
B  ABC  SUMMABIXCD, 

AD-400  BOI  DIV,    |4 

ciacuiT  iNTrRcoNBCcriONS 

MAINTAINABILITY 

PROBLEMS  OP  PAUkT  DIACNOtlt 

OP  cohputcb  MicBociacuiTaT 

BY    u»<    or    BOOkCAN 
rUJlCTION, 

Atf-4i0  IBT  DIV.   • 

ciaeuiTt 

CUBBCNT  AMPklPICaS 

EVALUATION  OP  OIPPEBCNTIAk 
AMPkiriER  CIRCUITS  USED 
IN  CLECTROPMYSIOkOfllCAk 
aCtCARCH, 

AD-BOO  IIR  DIV,    IB 

YIHC-BOHAIN  SYNTMCtlt 
PBOBLEM  IN  CkCCTBICAk 
NCTSORK  THCORT, 

AD-400  114  OIV.   B 

CIVIL  OEPENSE  tYSTEHS 

ATtlTUOES 

COMPARISON  OP  RCSPONSES 

TO  BUESTIONNAiaC  ON  BCACTION 
TO  TMC  PALkOUT  PBOTCCTION 
MANDBOOK, 

AD-400  RIB  DIV,   IB 

CIVtk  DCrCNSE  STSTEMS 

PUBLIC  OPINION 

STUDY  DESIGN  AND  DESCBIPYIONt 
OP  NINE  AMCaiCAN  COMNUNITICS 
IN  BMICM  A  SUavCT  BAS 
MADC  ON  TMC  PAkkOUT  SHCkTCa 

ittue. 

AD-40e  711  OIV,   Jl 

PUBkIC  OPINION  SURVEY 
OP  NInC  AMERICAN  COMMUMIYICS 
CtNCCRNINO  THC  PAkkOUT-SMCkTCR 

IBIUC  -mcthoos,  pindings, 

BNB  IHPklCATIONS, 

AO-BOO  711  OIV,   II 

CIVtk  ecpCNSc  tTSTCHs 

•HCLTKat 

•CCBNNrNOCD  CNANOCt  IN 
|NBT«WHCNTS  POR  TCSTJNG 
POM  CNvlR(<NnCNTAk  HAJARDS 
IN  BMCkTERS, 

*B>400  ♦»*  DIV.    |B 

CIVIk  CNBINPCRING 
UWBCaBBTER 

INPORMATION  ON  CNV I RONHCNTt . 
STtTCMS,  AND  TCCHNIOUCS 
•rkATlVC  TO  CONSTRUCTION 
IN  DEEP  OCEAN  AREAS. 

AO-400  104  OIV.    I> 

CklMATOkOOY 
TABkES 

TCMPCRATURE  ANO  HUMIDITT 
RCGIMCS  IN  THC  ZONC 
BCTaCCN  IS  OeCRECS  N 
AND  ll  DCCRCCS  S, 

A0-40e  SIB  DIV.   I 

CkOSCO  CCOkOCICAL  SYSTCHS 

BRCATMINO  APPARATUS 

CIRCULATING  DEVICE  POR 
CLOSED  CIRCUIT  BESPIBATONV 
STSTEH, 

AD-4D0  R47  DIV,   |B 

CLOSED  ECOkOSICAk  STSTCHS 
HYDBoiEN 

DETECTION  DP  HYDBOGEN  ABaBNt 
ACaoSPACC  rklOHT  VCHICLCS. 

AD-BOB  111  OlVt   B 

CLOUD  covca 

OlUBNAL  VABIATIONS 

DAILY  VABIATIDN  OP - 
CkOUOINCSS  IN  THC  SOVICT 
UNION, 

A0-40e  111  DIV.   < 

THCeBCT.I(Bk  IHD  ••tCaVBTIONBL 


CNS-COR 


STuoKs  or  fonTCi  ckoira 

«0-*00  0**  OIVi   * 

CNl  •C»MM«MTt 

CtNTVAL  MtWyeut  STfTCK 

M«t«l<«M  ON  OMUM  ON  NCU*ON*L 

TaANinKStON. 

•D-*ee  tir  oiv.   14 

cetTiMst 

eilO*T|0N  INMItlTION 

eiio>TieN-*ciiiT*NT   eii*PM|Tc  atic 

••VCSulOC  COU'LtWS 

■  l>0*0(<ND,  MICM>TCf<PCII*TU*C. 
■«OI<T |ON-»ci|STANT  ee«l|AL 
CeNNCCTODS, 

*B-4ee  >j|        OIV.   ■ 
crpccT  or  vtWTMO  cosalt 

eONTtNT  f»OM  0  TO  •  FCBCtNT 

Ox  THt  ST>EN&Th  and 
T0UOHNC»$  or  %-t'l,*C*-0,i<^0 

*--  til 


tTCCt*  CCMTAININ6  tiTMCII 

e.it   0*  o.ii   PcacCNT 


CAiioeN, 

AO>*ee  T*o 


OIV, 


|T 


COOING 

COnnuNlCATioN  TNEO** 

CennUNlCATION  THCOMT  6»0UP, 

Ao-*ae  o«o       0|v,  • 

ceoiNC 
scourNccs 

MCTHOos  or   eoolNS    in 
■  MICH    thc      r«iNCiri.ts 
or   Tint   coNvciisiaN 

ANO  ateutNTIAL  OINART 

•  CICmInO  A*C  COntlMCO-ceNVOT- 

|N6  VOtTACES  INTO  OINAKt 

coots. 

AO-*oe  st7        OIV.   JO 

CeiNCIOINCC  COUNTIKO 

•AOIATION  nCASUNCnCNT  ITSTChS 
DtSieN  or   AN  AUTOHATtO    . 

rAsr  coiNciDENCc  KucttA* 

■AOIATION  SrcCTKOHCTt*, 

AO-kOO  l<IJ  OIV.   20 

COtO  tNVI»ONNtNT 
OirotN  coNSunrTlON 

CrFCCT^  or  OITSEN  tNM«b*T|eil 

ON  »csroNSts  TO  cokO 
tirosum. 

AO-*ee  077        OIV,   I*  - 

eoLOo  ccNTfvs 

iTomc   tNr*er  lcvcls 

(   ctNTt*  CNcneT   kCvtLS 

■or  kkK*LINC  CAKTh  CATIONS 
In  atlALI  ntTAL  HAklOC 
CIIV«T*I.S. 

>o>4oe  *iT        OIV.  a 

C0n*|NATO"l*L  ANAi.TSIS 

APPklCATtONS  OP  TmC  CALCULUS  ro* 
rACTo'ltL  AKHANCtnlNTS  III  uNtOUAL 
NUXalUS   IN  TMC  ANALYSIS  OP  VA<|ANCt, 

A«.*oe  7JI       oiv.   ii 
COMMAND  •  cONTaet  ststcms 

S|MUL*T ION 

AtNO-SPACC  CNVl*ONHtNT  S|MUL*T|CN 
STSTtn  lAStSSl,  VOLUME 
I,   MASTtK  CONTROL  PnOfiNAM 
AND  PREStNTLT  INCLUOtO 

su>-«euT|Nts, 

Ao>*eo  lo*       OIV.   f 

eoMMCRct 

paoeucTlON 

AMtPtC'N  ECONOMIC  SVSTCn 
AND  ITS  aELATION  TO 
SCIENCE,  TECMNOLOelCAL 

pnoductIon,  and  puolIC 

POLICT. 

AD-40e  27«  OIV.   J* 

COMMUNICATION  STSTCMS 
OESION 

MICH  C<IN  ANTtNNA  *t*LlIATION 
AND  TRACKING  STUDT, 
•UTILIZING  PHAStO  A*RAT 
PARABOLIC  AHTtNNAS. 

AD-*Oe  4SI  OIV,    • 

COMMUNICATION  STSTEMS 
EPrtCTlVENtSS 

DESIGN,  DEVELOPMENT, 
HARDRARE  r«B»ICAT|ON 
AND  TESTING  or   THE 
COMMUNICATION  SYSTEM 
AN/USC-JIVI   PREPROOUCT ION 
MODELS, 

Ao-*oe  Hi  Div,  « 

METHODS  AND  RESULTS 
or  TESTING  A  PC''/PS 
TELEMETRY  SYSTEM  UNDER 
SIMULATED  ADVERSE  CONDITIONS. 
AO-AOP  *JJ  OIV.   • 

COMMUNICATION  SYSTEMS 
SITE  SELECTION 

DETERMINING  THt  SITE 
or  TRANSMITTERS  rOR 
USR  ANO  MtCRORAvC  RADIO 
.COMMUNICATIONS  RITH  THE 
AlO  or  A  TERRAIN 


MODEL, 

AA.40e  *IS 


OIV, 


'•••PTkTION  TO  USE  THNOUSH 
(••(••HBCHlNE  INTERACTION, 

•••ooe  e<i7       oi«, 

COMRWMtOtlM  TNCtRV 

lH»»iin*rtOH  tTittn  po* 
|BtnTjric«TiOM  (NO  a^iD 


JO 


CBNTAIHERt 

PftCR*«lN«  OP  IkCCTHSMIC 
ttUlMCMt  PO*  THANtPOMTATION 

IN  VltaATION  ENViaOMNCHTt 
ITN  CIlMtAtll  ON  tiA«e|N« 


•irCHU, 


BIV. 


cannuNICAtltM  TMtMt 
Pk*t"*  tHrATtt 

|Mrt*R«T|«N  TRANBPCR 

PWMCTittta  rM«ov*H  the 


PLABX*    tMtATH    eP    « 
RiaCHTIIT    VCMlCkl. 

A*. BOS  tat 


OIV. 


COMMUNICATION  THEORY 

DATA  PROCESSING  SYSTEMS 

SOME  PPOSLEMS  IN  INPORMATION 
SCIENCE  OITH  CMPhASIS  on 


COMMUNICATtOH  THtOMT 
SISNALS 

COMMUNlCATItM  THEORY  GROUP. 

AO-»oe  e«i       eiv.  • 

CrPECT  OP  llaaAL  SHAPE 

ON  ITS  DETCCTItH  UNDE" 
NORMAL  CORREb*tCO  NOISE, 

Ae-*oe  kOR       DIV.  • 

COMPILE"* 

computer  logic 

Evaluating  the  logical  oesisn 
or  the  proolem  oriented 

STHSOL  PROCtSSO*.  ADAH  H|CROPROORAM 
OECKf  AND  70«<  INTERPRETIVE 
PROGRAM  ASSEMBLIES, 

Ao-*oe  ei«       OIV,  JO 

COHPILtRB 

DIGITAL  COMPUTERS 

A  COMPLETE  PLOATING  OCCtMAL 
INTERPPETtvE  SYSTEM  POR 
THE  LCP-ie  ROTAL  MCBEC 
DIGITAL  COMPUTE". 

AD-*Oe  0*7.  OIV,   JO 

COMPILtRS 

PROGRAMMING  LANGUASCS 

SABER  ISTMBOLIC  ASSEMBLY 
ROUTINE  rOR  THE  CDC  |kOR-l*e«A 
CONPUTERI , 

AD-kOO  mt  OIV,    JO 

STUDIES  IN  THE  riELO  Or  COOROINA. 
TtON  CHAIN  POLTMERS  Vll,   COOROINATION 
POLYMERS  "ASEO  ON  OUINIZARIN 
AND  «,  R'-BIS.|ACtTOACETYLI-OIPHENYL 
ETHER, 

AO-koe  OSS       OIV.  <■ 

COMPRESSIBLE  PLOB 
CRUC|ro"M  RINGS 

CRuCiroRM  RING  or  a 

.  riNITE  SP«N   |N    A 
COMPRtSSIALE  PL**, 

Ap>koe  soa       eiv.  * 

COMPRESaORS 

PERPOMHANCE  (ENOINEERINCt 

SPECIAL  TEST  EVALUATION 
RCPOHTB  POR  AMERICAN 
AIR  PILTER  ECP  *0  INVESTIGATION 
ST  -101. 

AD-iOO  Bkk  DIV,    |l 

COMPUTER  LOGIC 

DIGITAL  COMPUTERS 

EVALUATING  THE  LOGICAL  OCSIGN 
or  THE  PROBLEM  ORIENTED 
SYMBOL  PROCESSO", 

AD.koo  eiJ       eiv.  ao 

COMPUTER  LOGIC 
MALPUHCTIONS 

PROBLEMS  or  rAULT  DIAGNOSIS 
or  COMPUTER  MIC"OC t'CUITRT 
BY  USE  or  BOOLEAN 
ruNCTIDN, 

AD-kOO  S«7  OIV,   B 

CONC'CTC 

NEUTRON  SCATTERING 

SEMIEMPIRICAL  rORnULA 
roR  DlrrE'CNTIAL  DOSE 
ALBEDO  ro"  NEUTRONS 
ON   CONCRETE, 

AO-koe  kB«       OIV,  as 

concrete 

salt  spray  tests 

Evaluation  op  i  paints 

APTER  EUPDSURE  To 
tHVI"ONMENTS, 

AO-kOO  1S7  DIV,    |> 

CONDITIONED  REFLEI 
REASONING 

ANALYSIS  or  MENTAL 
MECHANISMS  or  THE  CONOITIONrO 
RErLtl  anO  THt  ThOUCHT 
PROCESSES  IN  The  human 

BRAIN, 

AO-kOO  SIS  DIV,   a« 

CONPInEhENT  ipstchologyi 

shelters 

PSTCHOLOGICAL  CPPtCTS 
or  SHELTER  OCCUPANCY, 

AD-kOO  OkR  OIV.   at 

CONICAL  ANTENNAS 
DESIGN 

PCRRITr-riLLED  RECTANGULAR 

SLOT  ANO  LOS  Conical 

SPIRAL  UhP-vhP  antennas, 

AO-kOe  SS7  OIV.   B 


CONICAL  ANTENNAS 
■AVE  TRANSMISSION 

RECEPTION  AND  TRANSMISSION 
or  TRANSirNT  ELECTROMAGNETIC 
riELOS. 

AO-kOO  ttt  Div.  as 


VCHICLlt. 


•  aaa 


eiv. 


CaHTiauMN  nfCHANICS 

TMctav  er  coNTiMuoua 


eiCLlcTRice 

TMceav  e»   ..     . 
ncei*  awiice  to  reLA" 
CLaaric  ■iCLtcT"ica  suamct 
tS  kaafi  •creanATiONS 
•*e  ELicT"en*«MCTic  PitkO*. 
Ae»*oe  aa«  — 


ei«.  i* 

cenTROL  atauENCce 
eiaiTAL  coHPuTEaa 

AERO-aPACE  ENVlROnnCNT  ainUkATION 
STSTEN  lAStaai.  VOkUNE 

I,  NASTt*  CONTROL  ■•oaaait 

ANO  pacaCNTLT  IHCkUOCe 
BUB-ROUT|NE*. 

AO-kOO  laa       ei«.  « 

CONTROL    STSTEfta 

lineI"  SYSTtni 

THE  "E^MEeCNTATiaM  PROBLtM 

Pea  A  acacaAL  Liacta  avaAnlc 

BTSTCN. 

Ae«koe  Off       eiv.  ii 

TINE-OPTIMAL  CONTaOL 

OP  etac"ETc  SYtTENs  auajccT 


TO  INPUT  SATU"AT|0N, 

AO-4eo  aa* 


ei«. 


coNTaetbce  ATneaPMEaca 
sToaAac 

OETtaiORAT ION  OP  MATEaiAL* 
IN  aTOaAGE  ANO  RECOMNENOte 
STO"A«E  CONDITIONS, 

Ae-koe  sko       OIV,   i« 

CONTROLLCe  ATNOSPMiaCS 

suacicAL  TECHNiauEs 

OESC"|rT|ON  OP  CONSTauCTieN, 
INSTALLATION,   ANe  MAINTEaAMCC 

OP  A  sc"M-p"CE  epa"ATiNa 

ROOM, 

Ae>koe  7ai       eiv.   i* 

CONVEX  atTB 

CONVEllTV  IN  THE  TMEOaV  OP  CMeiCt 

uaeE"  ata*. 

AO>kee  aaj       eiv.  i* 

COOLlNS  »  VENTILATINB  Cew|P"EMT 

sTaucTwaES 

OEvCkOPMENT  AND  TEST  or  A 
LABORATORY  SYSYEM  POR  SIKULATleM 
or  AEROOYNAMIC  AND  RAOIATIVE 
COOLING  or  STRUCTURES. 

AO-koe  IS*       eiv.  « 

COPPER  AkLOVa 

TMCOHAk  CONOUCTIVITT 

-  CTIVITV 


TMEanAL  CONOUCl 

OP  cepPEa-NiciEb  Akkevt 
AT  R.a  «. 

Ae-k«e  <a7       eiv. 


i» 


coppca  eoATiNaa 

EPPECTIVENEaS  _   .. 

EMl-BHlELeiNS  tPPCCTIVCNta* 

OP  coppER-apatvEe  CNCLOsuec*. 

AO-koe  0*1       eiv.   i* 

CORIOLIS  tprtcT 
CONVECTION 

iNr-LUENCE  or  coaiokl* 
roRCEs  ON  ONsct  er 

THERMAL  CONVECTION, 

Ao-koe  f«o       eiv,  o 

CORRELATION  TECHNIOUE* 

patteon  arcoGNiTiON 

sTuoY  OP   THE   CHAiN-eipraacitct 

CORRELATION  TECHNIOUE 

rOR  CONTOUR  LINE  PATTERNS, 

AO-kOO  a7k       eiv,  ae 

CORROSION  INMialTION 

ALLOYS 

CORROSION  ANO  PROTCCTION 
OP  METAL  STRUCTURAL  MATEBIAta 
AND  ALLOYS  -COLLECTION 
OP  AaTICLES. 

AO-koe  ta«       eiv,   |7 

CORROSION  INHIBITION 

aiaLiocRAPHiEs 

bibliosrapht  om  vapor 

PHASE  CORROSION  INHlSlTOaa 
POP  NQNrERROUS  ANO 
rERRoUS  MTTALS. 

AO-kOe  k<J  OIV.    |7 

CORROSION  INHIBITION 
METALS 

SIBLIOGRAPHT  ON  VAPO* 
PHASE  CORROSION  INMlBlTeRS 

roR  nonpcrrous  and 

PERROUS  NPTALS. 

AO-koe  kRj       eiv,   |7 

CORROSION  INHIBITION 
PLASTIC  COATINSS 

THE  CORROSIVlTY  OP  HA6NESIUN 
ALLOYS  IN  I  AND  40  PERCENT 

SALT  ro6  FNvIRONMEnTS, 

AO-koe  o<*       eiVf   i* 

CORROSION-RESISTANT  ALUevB 
HARDENING 

INrLUtNCC  OP  CHEMICAL 
COMPOSITION  ON  ARTlrlCIAk 
ASE-MARDEMInG  ANO  STRESS 
CORROSION  or  H|«M-STRCN«TH 

alinmgcu  alloys, 

AO-kOO  kOa  OIV.    |7 


M-6 


ceaNie  ratb 
intcnsitt 

COSNIC  aAT  INTCNSITT 
VAaiATIONS  OURING  ivia, 

A6-koe  jk«       I 


IV. 


ceaMic  RATS 
aToanS 


f 


,  •'J«J»;i  VARIATIONa  BUaiNS 

aanic  a«v  sroaNa  in 


^JJ^I'ITEaNATIONAL    atOPHTSICAk 


•e>koe  jk7 


eiv. 


CeuETTE  PLOa 

Tae-0|MCNSioNAL  ploo 

.—J-!^."!^""*  «'  »lN6ULAa 
INTEa*AL-EOUAT|ON  THCeXf 
12  i  '■•'•'ARIZEO  PaOBLEM 
IN  COUtTTf  PLOa. 

AD-kOO  Bja       eiv,  t 
cacosoTE 

P"ESERvATtON 

ANALYSIS  OP  THE  aoee 
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INITIATION  or  EIPLOSIVCt 

•T  EIPkOOtNO  BINES.  III. 

ErrECT  or  siac  oiaheteb  on 
THE  initiation  or  PETN 
■t  EiPkoeiNO  Biacs. 

AO>*oe  0*0        OIV.   >f 

CIPkOSlvCS  iNITIAToaS 

klOUIO  BOCKET  paoPCkkANTk 
hEChANISH  or  EIPkOSIOH 
INITIATIONS   IN  THE 
.  STANOAaO  IMPACT  SENS|T|vlTT 
TESTEB, 

AO-*oe  AOJ  OIV.    10 

CITEBIOB  OAkklSTICS 

STATISTICAk  ANAkTtIS 

HATHEMATICAk  ANO  STATISTICAk 
DCVEkePMCHT  or  PIIEO 
ANO  SEOUENTIAk  PkANS 

roa  BUAkiricATiON  testing 

MUNITION  DlfPEBSION, 

AD-AOO  ATI  OIV.   it 

PANS 

AENOOTNAHIC  CHABACTEBISTICS 

PBEklMlNABT  STUDIES  Or 
THE  APPLICATION  or 

PEaiPMta»L  PANS  TO 

eaouND  EPPECT  MACHINES, 
DEVEkOPHFNT  ANO  EVAkUATION 

or  thI  raosT  rAN  concept. 


AO-AOO  SIJ 


OIV,    I 


PATIOUE  IMECHANICSi 
METAkS 

NONOESTBuCTIve  EVALUATION 
OP  METAL  PATIOUE  MAONETIC 
INSPECTION  OP  STRESS 
CTCkEO  aoe-TTPE  SPECIMENS, 

AO-AOO  *TT  OIV,    |T 

-PATIOUE   IMECHANICSI 
TEST  METHODS 

klNEAB  STBAIN  THEOBT 
ANO  THE  SMITH  METHOD 
POR  PREDIfTING  PATIOUE 
L|PC  OP  STRUCTUBES  POB 
SPECTBUM  TTPE  LOAOINO, 

AO.AOO  ST*  OIV.   tl 

PERNIONS 

VIOBATION 

INVESTIOATION  op  THE 
COLLECTIVE  vltNATIONS  OP 
A  MANT-rEBMION  STSTEM 
•t  a  SENEBATOB  COOBOINATE 
METHOD. 
-     -AO-AOO  lAA  OIV,   <S 

rEBBITCS 

ANTENNA  CeMPONCNTS 

PEBB|Tr>PILLEO  BECTANOULAB 


SLOT  AMD  LOC  CoNICAk 

tPIBAk  uhP-vhp  Antennas 


Ak  u 

Ae>* 


00  SST 


eiv. 


rEBBITES 
ANTENNAS 

STUOT  AND  INVESTIOATION  OP 

A  unr-vHr  antenna. 

AO-AOO  114  OIV.   0 

rEBBITES 

CBTSTAk  eaOBTH 

ON  THE  PREPARATION  OP  SIM6kE 
CRTSTAk  PPRRITE  MATERIAkS 
BT  THE  PkOATINe  ZONE  TECHNIOUf. 
AD-*eS  0*1  OIV.   li 

rERRITES 

OlEkECTRIC  PROPERTIES 

ecvCkOPMCNT  or  AovANCEe 

MIcaoOAVE    COMPONENTS    AND  . 


TCCMMIiUfB    -PkAHAB    H<IA«OMAk 
rcMltll    AMB    BCVICIt. 

••••M    •»!  tl*.       • 

rcaairci 

•  «VC    TRBMniMIOH 

BRMI'VlIt    •'    A    tUaPACC 

•*vc  M»PA«*T|M«  Akaa* 
A  (••••CTitce  ftaaifc 

■M. 

Ae>*oe  B*s       •!«•  • 
riatat  itvNTMCTici 


stwaT  or  TMC  SaifaTATit 
ar  MiOHkT  oaacaca  afaiaaa 


IN  ■TRCMaTHCHCa  raWTVlMTk 

•kcanak  rtaiaa. 

Aa>*ae  taa  ai«t     |b 

riCLa  TNCoav 
^MniaNfl 

IMVCtTlaATfOa  ar  TM| 

cakkCCTivf  viaaATiaMC  ar 
A  aZMv-rcBHiaM  avsTCN 
av  A  acNCBATea  caaaaiNATi 
ncfaaa. 

•a-*ea  a**      ai*.  «■ 

ricka  TMcaav 
BNaraaa 

aaUM  INVARIANT  NaN«k*CAk 

auANTWN  ckccTRaavNAiiica 

klAaiNO  TB  CONVCNaCNT 

RcaukTs  TO  cvcrt  oRacR 
ar  PCRTuRBATtaN  TNcaRT, 

Ao>*ae  <*f       ai*.  tf 
rtk«"CNT.aawNa  CNCaaiNtv 
Aia  aacaauRc  sTaa*«c 
vcaackf  raa  Miaw»aaRraan*Ncc 
•taeaXrT, 

Ae-*io  ail      ai*.  i 

rikAMCNTS 

avNTMcaia  ichcnistrvi 

MiaM»Haaukus,  HiaN»aTacNaTM 
rikANCNT  HATCRMLS  PRaaucca 
av  vAPoa  acPosiTioNi 
Ak>as,  a<c,  ttn   sikicoa 
cARai6C| 

AO-ioe  JIB 


ai*. 


rikAMCNTa 
— Tieta 


vaRTi 

CURVATURE  AHa  TaaiioN 
or  AN  isokATca  vobtei 

rikAMENT, 

AD-*ia  At*       aivt  * 


ikiCTRICAL  CaNtuCTANCE 
MEAN  race  PATH  AND 

aawNaaaT  inpcwcnces 

IN  THC  NCTAkkiC  PiCkD 

crpccT, 

Aa»*aa  aai       aiVi 


as 


rikMS 

HCASuRCnCNT 


iNTcaiaa  ANv  CUT  acaiaN 
rikM  THiCBNCSs  nCASuRcnCNTa 
9'   ackr»*(TiHa  roik 


acA.jMj 


ia«*aa  *s? 


<* 


rikMa 

•IN«LC  cavatAkf 

aiaaaiTiaa  anb  cvAkuAtiON 

or  CI^ITAIIAk  rlVMS  ON 
SINakt  CRTSTAk  SuaSTRATCSa 

Aa»*ae  i**       oiv,  as 

paaaucTioN  CNaiNCCRiN« 
MCASuac  roll   cebamic  ruTcaa. 
Aa>*oo  sa*       aiv«  a 

riNISHCS  •  PINISHINC 

sooe 

roatST  PBODUCT*  kAaOBATOBT 

NATuBAk  PiNisN  roa 
aooe. 

Ae-*oe  ase       oiv.   i* 

riBC  CONTBOL  STSTCMS 

NAVAk  vESSCk*  iCONaATANTl 
MlSSIkP  kAUHCHINa  lOHC 
AaOABO  THE  PRCNCH  SHIP 

E,  c,  eu  chatca, 

Aa«*oe  <j*       aiv,  la 

riRcs 
SHCkTcas 

riBE  HAtANo  Ta  PAkkawt  aMCkTca 

OCCUPANTS,    A  CkASSlrlCATION 

•uiec. 

A6«*ee  a*i       aiv.  is 

riBE'RESiaTANT  TElTlkCS 
AiaCBAPT 

AlBCBirT  INTEBIOB  MATCRIAka 

TESTING  roa  rkAMHAaikiTT 

AND  SMOKE  ChABACTCBISTICS. 

AD-*Oe  107  OIV,    I 

riaiNO  MECHANISMS   (AMMUNITIONI 

EHcasT 

KINETIC  ENEBST  MEASuBINC 
avSTCM  ro»    IMS  TIMCa. 

Aa>*ee  la*       ai«.  t» 
riSME. 

TOIICITT 

rtSH  INTOIICATIONI  THE 
TOXIN  CAUSING  CIGUATEB*. 

Ao-*ee  A**        eiv.   i* 

riSSION  PBOOUCT  ACTIVITT 
STBONTIUH 

OECAT  f HABACTCRISTICS 

or  sR*i  AS  DETEaniNCe 

St  aAHMA-PAT  aCINTIkCATIOH 
aPCCTaenCTBT  and  aCTA-RAT 


NI-10 


PaaPOBTIONAk  COUNTINS. 

AB-Aoo  i?a      OIV,  aa 

INOUSTBIAk  aaEPABCeNtCt 

ncasurci  BRoeucTioN  or 

IS  AND  lOS  aCBISTANCC 


TakCBANCC  riLH  TTPC 

aiaiBTaaa  aifN  hish 

ITABIklTT, 

AB»4at  T«I 


•l«. 


rkAHc 


.AHCB 
IBNt 

•*i  IBNIIATiaN  IN  PkAMCa 

•NB  itcNTi^icAtiaN  ar 
TMC  NccATivt  PkAnC  laaa. 

AB.*oe,«s*       aiv,  at 

rkAaHakiNaNcaa 
BPTiCAk  rikTcaa 

PMaTBCMianie  paaPcaTiu 
•f   TNC  TaiPkCT  atAfc 
tr  AaaMTic  canaawNat 

jNa_TNCIB  APPLICATIBN 

TB  CTcaaaTcctivc  acvicci. 


*a-*aa  aia 

rkaaMakiNaNCaa 
apAci  NcaieiNC 

BMaTaaTacBt  anb  plabm 
akiNBNcaa  in  AcaaaaAZc 
aacaATiBNa. 

AB«*oa  BBt      ai«.  I* 

BkAT  PkATC  MBBCka 

mCat  TRANtrca 

MCAT  TRANBfCR  Ta  rkAT 
PkATE  IN  MiaWTCMPCRATuai 
RARCrjCa  UkTRA.NiaM  NACM 

NUNBca  PLBa, 

Ai.ala  iBB       ai«.  a 

rkCxiBkC  aTRwcTuRca 
AiacRArT 

rkCilaLC  PkiaMT  vcMickC 
TRANarca  ruNCfioN  riCTMl 

f»    UBC  IN  AUTOPIkOT 

pRCkiMiNARv  acaiaN, 

Aa>*ae  *Ta       ai».  t 

rklSMT  CBNTROk  BTSTCMt 
RATNCMATKAk  ANAkTBla 

PLlllBkC  PLiaNT  VCMICkC 

TBANirca  ruNCTiON  rACTaaa 

'•a  uaC  IN  AUTBPIkBT 
aaCklNINABT  ocaiBN, 

AB-aaa  aTa       aiv.  i 

rklBMT  CBNTRBk  BTBTCNS 
NBNklNCAR  STSTEMB 

ANAkTSIS  or  TRO  NONklNCAR 
rklBMT  CBNTROk  STSTEMB, 
BART  I,   kl APOUNOV-kWRVI 
APPRBAtM  To  A  aiMPkiriCB 
BITCH  BATE  AUTOPIkOT,   PART 
It,  ANAkTSIS  or  A  HliH.GAIN 
ADAPTIVE  PITCH  RATC  AUTOPIkBT, 
AB-*oa  T7|  Oiv,    I 

rklBHT  CBNirBBk  BtBTCNB 
BPriHItATIBN 

.  Sif'*"  ?'  klNCAR  fklBMT 
CONToSk  BTSTSMf  r»» 
AN  X.lf.TTPC  AfacBArT 


USINa  BBTlNAk  CBNTaBk 

TMCaav, 

AB-aaa  *«<       aiv. 


I 


rklSMT  INBTBUHCNTt 
AkTIntTCaS 

iNTCaaATiBN  Br  HONCvackk 

MOBCk  riat  BABAB  AkTIHCTCi 

INT6  The  paa  automatic 

LANBING  STSTEM, 

AB.toB  aat      ai«,  i 

'kJ|MT  INBTBuMCNta 

blibht  aaaaacaa  araia 
kOABla  Tvrc  II, 


AB.aaa  bb* 


ai*. 


PklBHT  INBTBunCNTa 
BAPCTT 

STUOT  or  INTEGBITT,  BCklABIklTv! 
AND  ACCUBACT  Or  AUTONtTlC 
HCISHT  BEBOBTINa  STtTCN  VIA 
ATC  aAQAB  acACON  STSTEN. 

AO-AOO  1*7  BlV.   I 

rkUla  BTNAHlC  PaoBEBTICB 

aacaauac 

Rccaaaca  ar  aacaauac 

aukSATiBNa  AMB  TMC  I  a 
racauCNCira  in  kiauia 
ANB  BAS  Pkaaa, 

AB-aae  tt«       aiv,  aa 
rkuia  Pkaa 

CAV|T*TIBN 

k|NC*aitc8  TMcoav  ar  Taa>ainiH8iaH- 
*k  c*y|TT  rkBaa, 

AB-*Be  IBB  OIV.   « 

rkuie  rkON 

CkEcTRICAk  CONDUCTANCE 

NON-EBuikiaaiun  leNiiATioN 

ANB  MAGNCTBHTBRBBTNANIC 
PHENOMENA, 

AB-*e6  tit  eiv,  a* 

HCAT  fRANSrca 

ApPROXIMATC  CAkCUkATION 
or  THC  kAMlHAi  BBUNBART 
kATCR  IN  AN  INCOMPRCSSlBkC 
PkUIB  BITH  HCAT  TRANSrCR 

ANB  habb  TRANarca, 

AB-ABO  IB*  ai«.   * 

rkulD  rkoa 

NTPcaaaNic  rkiGHT 

MATMEMATICAk  ANAkTSIS 

or  iNviaeio  rkOa  riikB 
BChINB  spmebe  concb  IN 


HvPEaSONIC  PklGMT, 

Aa-*M  kia 


BI»«      f 


FLA-OAM 


rkuia  Pkoa 

NCASUBEMENT 

■vole  rBACTION  MEASUBEHCNT, 
aiTH  PABTICUkAB  ATTENTION 
8IVEN  TO  THE  BABIOACTIVE 
^ABTICkC  ATTENUATION  TECMNIOUES, 
Ae-*Oe  STB  D|V,   « 

rkuiD  PLoa 

POTENtlAk  THEOBT 

DEPOBMATION  or  SOklTART 
■AVCS.  PABT  III  SMOAklNG, 

AB-AOO  Oaa  OIV,   « 

rtUID  MECHANICS 

rkuiD  rkoa 

EOUaTiOnS  or  MOTION 
IN  A  MUkTICDHPONENT, 
CHCMlCAkk*  BEACTIN6  GAS. 

AD-*ee  ««i       oiv,  • 

PkUle  MECHANICS 
BASEB 

METmOOS  to  SOkVE  TMf 
COUATIONS  roB  PkUCTUATION 

Phenomena  in  ^ob  densitt 

BAS. 

AD-*Oe  7**  ai«,   « 

rkuie  MECHANICS 
TCmpebatube 

The  nonlineab  intebaction 
tr   A  riNiTE  Nunaca  or  oisTuaaANCEB 

TO  A  kATEB  or  rkUlD  HEATED 

raoM  ackoa, 

AO-AOO  III  OIV,   « 


'••V 


ID  hCCMANICS 

banspobt  pbopebties 

DISCUSSION  or  NESS'S 
ANAkTSIS  POa  A  TuBBULCHT 
aOuNDABT  LATCa  BITH 


MASS  AOe|T|OH, 
AD-ADD  *aT 


ai«. 


PkUOBEsCENCr 

NicaoscopT 

BIOkOalCAk  APPklCATIONB 
»r    UkTBAvlOkCT  rkuOBEBCCNCt 

NicaoscopT. 

AO-AOO  777  OIV.    |* 

rkUOBEScCNT  SCRCENB 
aifPiAT  STSTEMB 

DIvEkOPHENT  OP  PhoSPHOB 
aCBEENS  POB  H|eH  BESOkUTlON 

arsPkAT  orvices, 

AO-AOO  TIB        aiv,   a 


PkUTTEB 
ANAkTBIS 

TITAN  *  kIBUID  CBBC 
BANCkS  PkUTTCa  ANAkTBla, 

AB-ABO  #|T  BIV,    I* 

reea  poisoning 

TOXINS  •  ANTITOXINS 

riSH  INTOIICATIONI  THC 
TOXIN  CAUSING  ClauATtBA, 

AO-AOO  BB*         eiv.   I* 

aauaiea  ANAkvaia 

HUHEBICAk  NCTMODS  ANB  PaOCEBUBES 

A  PAST  DIBCCT  SOkUTION  OP 
PBlSfON'S  CBWATION  USING 

rouaica  ANAkTSis. 

AD-*oe  ia*       oiv.   is 

rOACTuac  mechanics 

"ETAkS 

HETAkkUBGICAk  ANAkTSIS 
ar  CBACK  INITIATION 
IN  MCTAkkie  MATEBIAkS, 

AO-AOO  1«T  OIV.    I* 

fNACTUaC  INCCNANICSI 

laoN 

CkCAVABE  rRACTUaC  IN 

aakTeBTtTAkkiNE  iron, 

AO-ABB  ill  BIV,    1 7 

raACTwac  iNrcHANicti        * 
iNvcsTtaATioN  or  raACTuac 

TBUGMNCSS  IN  HIGH  STRENGTH 
•kkOVS, 

AB-*oe  000       OIV,   |T 

DROP-aEIGMT  TESTS  OP 
CXPEBlMENTAk  HT-l*e/ltO 
•TCCkS. 

AB-ABO    TOa  BIV,        |T 

PUCk    CCukS 

aCCNTBT  VFMICkEB 

SlkVEB  OXIDE-IINC  IBM 


CXCHANGE  ruEk  eCkks 
POB  MABK-S  RC-CNTav 

vChicles, 

AB-AiO  **B 


BIV, 


I* 


UEk  CCkkB 
BPACCCRArT 

HTOBOGrN.OXTSEN  CABIkkABT 
ruEL  CELLS  POB  SPACE 


VCmIclE  APPklCATIONt, 

AD-Aoo  Xta 


BIV, 


'UCk  TANKS 

CBBBOSIOM  INHIBITION 

THC  PiELD  Evaluation  or  an 

CIPEBIMENTAk  AIB  DBT  PUEk 
aCBISTANT  COATING, 

AO-AOO  0*0  OIV,    IB 

'UCkB 

IGNITION 

MEASUBEMENT  OP  THE 
TCMPERATUBE  DP  THE 
TMEBMAkkT  IBBADIATCD  SuRPACC 
Sf  ALPHA  CEkkUkOSE, 

AB-ABO  »*a  BIV,   IB 


M-ll 


ryWCTIBNAk  ANAkTSia 
klNCAB  STBTCMS 

A  PUNCTIONAk  OeCONPOSITION 
POB  I  |Nt»»  OISCBETC  STBTCMS. 

2e-*ee  os*        biv.   i« 

PUNCTIONAk  ANAkTBIS 
THCOBEMS 

OBTMBNOaHAk  BABCS  BP 
CONTINUOUS  rUNCTIBNi 
IN  A  HlkBtBT  BPACC, 

AB-*sa  aiB       BIV,  IS 

rUNCTIONB 

BN  TMC  PROBkCM  OP  IP.BI  ANAkTTIC 
rUNCTIONB  er  a  CBHBkCI  VABIABLC 
*MB  TNCia  APPklCATlSNB. 

AD-ABO  AB*  DIV,   IS 

tPCCTRAk  HCASURCa.  aENCRAkllCB 
BCBBkVCNTa.  ANO  PUNCtlOHa 

or  PoaiTivt  TTPC, 

AO-AOe  7>a  BIV,    IS 

'"SSWm.C  PILOTS 

rkCltBLE  FklSHT  VCHICkC 
TBANSrCB  PUNCTION  PACTONS 

roa  use  IN  AUTOPIkBT 

PREklNINABT  DCaiSN, 

AD-AOO  A7a  BIV,    I 

PVNCTIONS 
TABLES 

TABLES  OP  BEGUkAB  ANO 
kOGABITHMIC  COUkOMB  RAVE 
PUNCTIONS  ANO  TABkCa 
OP  GAMMA  PUNCTIONB, 

AD-AOO  aa*       DIV,  at 

PUNGI 

BETBOktUM 

MICBOeBGANISMS  |N  PETBOkEUM 
PBODVCTS, 

Ae-*ee  t»»  eiv,   le 

PUNBUSPBOOPING 
BIBklOGBAPMICB 

CONTBOk  or  MtCBoaiAk 
GBOBTM  ON  kCATMCa  AMD 
TEXTIkES, 

AD-AiO  ta«  BIV,    I* 

puNGuBPaeoriNa 

kEATHCa 

CONTBOL  or  HICROaiAk 
GROBTH  ON  kCATHEB  AND 
TEXTIkEt, 

AO-AOO  sa*  B|V,   IB 

ruNGusPBooriMa 

TEXTIkCS 

CONTBOk  OP  HicaeaiAk 
aaoBTH  ON  kCATHCa  and 

TCXTIklS, 

AD-Aoe  ta*       DIV.   I* 

PUBANB 

CBN5rN|ATI0N  RCACTIONS 

STueiCt  ON  ISONITRSBOKETONra, 
AD-AOO  IBO  BIV.   B 

rusCkAGEt 

VIBRATION 

DTNAMIC  RBBCklNG  DP  COMPLCX 

sTRucTuRCf  aa  a  ncthob 
roR  tmI  PRcalCTiBN  or 

VlBRATaBT  RCBPONBC  AND 
STRESS  IN  PklSNT  VCMICkC 
STRUCTUBES, 

AD-AOO  a*B  BIV,    I 

rUICS  lORBNANCCl 
SIHUkATORf 

rutc  BiHukAToa  vchicle, 

AO-AOO  170  DIV.   it 

G  ABCNTS 

OXIDATION 

STUOT  or  CNCNICAk  AGENT  BECDNTAMI- 
NATION  STSTCMS  roa  nuLTIPURPOSC 

use, 

AB-AOO  0*1  OIV,   * 

GALAXIES 

MEABUBCMCNT 

BAOIAk  DISCBCTIZATION 
IN  SPCaiCAk  GAkAIICS. 

AD-AOO  s7a       BIV,  a 

GAkklUM  ALkOTB 

PHOTOCONOUCTIVirT 

PMOTOCONBUCTIVITT  BP 
GAkklUn  AMTINONIOE, 

AD-AOO  170  OIV.   13 

GAkklUM  COMPeUNOB 
ABSENIOES 

CAPACITANCE-VOkTAaE  BCPENBANCC 

or  tiNC-DlrruscD  caas 

P-N  JUNCTIONS,   NON-klNCABITT 
or  THE  IMPUBItT  DISTBIBUTIBN 
NEAB  THE  JUNCTION. 

AO-AOO  ABA  BIV,   B 

CAkVANie  SKIN  RCSPONBC' 
HEART 

EfTIMATION  or  MCART 
PARAMETERS  UlING  SKIN 
rOTCNTIAk  MCAtUBEMCNTS. 

AO-*ee  TIB       BIV,  I* 

GAME  THEOBT 

DECISION  MAKING 

OPTIMAk  STBATEGlCt  ANB 
HUMAN  BEMAviea  IN  ruNGUS-CATCa 
SAME  «. 

AD-AOO  aa*       DIV.  it 

GAME  THEOBT 

DlrrEBENTIAk  EBUATIONS 

DirpEBfNTIAk  GAMCSl  A  MATHtMATICAk 
THEOBT  BITH  APPklCATIONS 
TO  SARPARE  AND  OTHCR  TOPICS. 

AB-AOO  0I»  Bl«,   la 


GAM-GRI 


0*nn*    eOuMTFUf 

icnicoNBufTeii   ocvicC* 

eCVCLO'nCNT  «Me  («*kU*T|ON 

or  «  Loa  CAST  i-ieo 

D/HII    GAnnt    i«*0|*TieN 
SUDyCT    nrTIK, 

•D-*oe  eve       oiv<  i" 
•*ni««  cnissie* 

feuDCEf 

iNOueee  •*Rn*>ii*T  cnltsioN 

rc*SltlL|TT  tTUBT  0' 

CkcCTito"«ai«cT|c   aAVC   6CMt»*Te»s. 
*o-*oo   i7e  oiv«      <s 

G*nn*-»*T    S»CCT«« 
nc*Su"EnCNT 

rcNCT<i>TioN   or    PkaMC 

Nennit  SAHH*  ll*rf  THMOubH 
>k*BS  0''  'kunlNUn  AND 

sTcrL.   Ill  raoccssco 

NunCnlcAk  0*T*, 

Ae-*ee  *«t        oiv.   <a 
CAS  eiscMARccs 

BtNSITT 

CNMANcrnCNT  or  plasma 

DCNSITT  f    AN  A*C  OtSCHARSC, 

AB-*ee  S<tl  OIV,   2J 

0A$  riLTtws 

At* 

CHAHACTcmsTics  or  aih  rikVcK 
HteiA  gsie  re*  neNiTOBifiC 

A|*aO*Hr  *AOlOACTIVITr, 

>o-*ee  i«<       OIV,   * 

SrtCIAL  TCST  CVAkUATieM 

*cre*Ts  re»  AneaiCAN 

A|«  rlLTC*  CCP  »0  |NVCSTI6AT|0<« 
IT  -101 . 

A0-*Oe  (AA  OIV,    l> 

«As  rkOa 

ChChiCaL  kcactions 

QCNOAtlZtO    VtLoeiTT    POTeNTIAt 
tOUATION     re*     Pi,U»I-*CACT  |NG 
rttlTUKCS. 

AD-Aoe  e«a        olv,   * 
CAS  rues 

CktCTMK  ARCS  . 

8AIIC  •eSCAPCH  OM  CAS   1. 

FLOWS  THUOUSM  CLCCTPiC 
APCS-MOT  CAS   CONTAINPCnT 
LInlTI, 

AO-AOe  T*0  OIV.   ti 

SAS  rLO* 

TtHpe«ATo»r 

EVALUATION  or  o.oooeis 

IN,  eiA,,  «e«  PLATiNun-to« 

■MOoiun  aiac  as  a 
PCSISTANtE  TMCPnonETEP, 
"EASUPEBfNT  or  TENPCPATgPE 

rLueruATioNs  In  tme»nal 

LATCa  IN  AN  AIM  FLO* 
ABOVE  A  rLAT   PLATE, 

AD-*oe   j<tA  oiv>      30 

CAS  rLOs 

thekhodtnahics 

SAS-SOLIO  PlO*. 

AD-Aoe  m*  OIV.   « 

GAS  rLoa 

TuKBULENCE 

tukbulFnt  niiiNG  or 

COAIIAL  rLOBS  IN  A 

CHANNEL  or  constant  c*oss 

SECTION, 

Ao-iee  t]7        OIV,   « 

CAS  IONIZATION 

rLAHES 

GAS  IONIZATION  IN  rLAflES 
ANO  lOCNTiriCATION  OP 
THE  NEGATIVE  rLAHE  IONS, 
^    AO-AOO  «SA  Olv.    2S 

BAS  IONIZATION 
NITROGEN 

HASS  SPrcT»0"tTE»  STuBIES 
or  IONIZATION  paoCESSES 
IN  NITROGrN, 

AD-*Oe  111  0|V,   25 

OAS  IONIZATION 
XENON 

INVESTIGATION  or  NABNCTICALLT 
INOUCEo  IONIZATION  or 
venon  using  HHO  genenatops. 

AD-AOe  Jil         Olv,   I< 

cas  pumps 
■otapt  pupp 

ppelipinapt  sTuBies  or 
THE  application  or 

PEPtPMCPAL  PANS  TO 
GROUND  EFFECT  HACHINES, 

OEvElOPnENT  ANO  EVALUATION 
OF  THE  FPOST  FAN  CONCEPT, 

AO-AOO  SIJ  BtV,    I 

CAS  TUPBINE  POTOPS 
STABILIZATION 

SELF-AL IGMHENT  AND  BALANCING 
OF  COAXIAL  GAS-TUKBINE 
POTOPS. 

AO-*oe  IIST  OIV,   2T 


cas  tupbine  potops 
thephal  stresses 

calculation  of  the 

OISTPIBUTION  OF  TEnPCBATUPC 

IN  TmE  potapt  gas 

TUPBINE  DISK  ANB  AN 
ANALYSIS  OF  TME   OPIGINATEO 
THERMAL  STRESSES, 

AD-AOe  SOA  0I«,   IT 

BASES 

OISTPIBUTION 

THE  DISTRItuTION  OF  GASCS 


IN  THC  PROT0PL*NETARt  NEBUL*t 
AO.BOe  0«J  BIV>  * 

GASES 

FLUID  OTNAHIC  PPOPCRTICS 
GAS-SOLIO  FLOR, 
AD-*ee  <«B  OlVi   « 


GASES 
OSC 

EOU 
PHE 
GAS 

GENEP 
DCS 


Illation 

mfthoos  to  solve  the 
ations  for  fluctuation 
hOhena  in  lop  OENsITT 

A0«400  TAJ  DIV.    « 

•  TOPS 
ION 

ROTATING  NACHINEPT  uTILIt|N«  SUPER- 
OUCTOP*, 

AOaAOe  AAI  OIV,   7 


CENrPATORS 

HIGH  PREBUCNCT 

.  psbcr  conversion  ano 
GENCPATIOM  technisucs 
roR  ELECTRIC  PROPULSION 
ENBINCB, 

Ae-4e0  SJl  BtV.   T 

GENETICS 

SPACE  PLIBHT 

CHANBES  IN  CMROMOSOnCi 

or  SPORES  or  trandescantIa 
paluDosa  pmich  rere 
Put  on  vostok  J  ANO 

••  ARE  SUMMARIZED, 

AO-BBO  BOZ  OIV,    I* 

cEoeesics 

Experimental  Data 

seooetic  experiment  ot  means 

or  A  TORSION  BALANCE, 

AO>*oe  OK       Biv,  ( 

GEOOESICS 
GRAVITT 

The  ErrECT  or  topographt 

AND  ITS  ISOSTATIC  COMPENSATtON 
ON  PREE  AIR  GRAVITT   ANOMALIES. 
A0-40S  Oil  OIV.    i 

ACCURACY  or  The  geoid 

UNDULATIONS  ANO  THE 
DErLtCTIONS  OF  THE  VERTICAL 

AD-AOO  ATI  DIV,   t 

GEOOESICS 

OPTICAL  INSTRUMENTS 

SEODIMETEP  svv-i  and 
The  results  or  its 

PfOViNG  TESTS. 

AD-*ee  7*4  OIV.   t 

GEOOESICS 
SURVETING 

ORDER  OF  MACNITUeC 

of  the  influence  of 
nearbt  topobrapht  on 
tme  deflections  of 


THE  VERTICAL, 
AD-406  470 


BIV, 


GEOPHTSICS 
NE*  TORK 

INVESTIGATIONS  or  ELtCTRlCAL 

characteristics  of  rock 
mcbia  suppounoing  drill 
moles  in  ne*  tork 

STATE, 

AB-AOe  7SS  BIV,    I 

eCRMANIUH 

METAL  FILMS 

ULTRA  HIAM  VACUUM  SPUTTERING 
TECMNleuES  FOP  THE  FORMATION 
OF  THIN  SFMICONOUCTOR 
FILMS, 

Ae-40e  7««  DiV,   iS 

GEPM.pREE  ATMOSPHERES 
SURBERT 

DCSCPIPTION  OF  CONSTRUCTION, 
INSTAi LATIOn.  and  maintenance 
OF  A  lEPM-FREE  OPERATING 
ROOM, 

A0-40e  711  BIV,    |A 

GLACIERS 

SHEAR  STRESSES 

INVESTIGATION  OF  SMEAR  ZONCS 
IN  THE  ICr  CAP  MARGIN, 
THULC.  GPFENLAND, 

a6>400  0711  DIV,   t 

GLASS 

CRYSTALLIZATION 

STUDIES  RELATED  To 
Tne  cptst»llization  0* 
glassesi  controllco  phase 
separation  due  to  metastable 
lioulq  immiscibility 
in  simple  silicate  systems. 
A0>4ee  TRP       BIV,   I* 

CLASS 

LUMINESCENCE 

DOSIMETERS  OF  IONIZING 
RADIATION  BASED  ON  THE 
MEASUREMENT  OF  THERHOLUM I NES> 
CCNCC  OF  ALUMOPHOSPHaTE 
GLASSES  I'IKS'  OeSIMETERSI, 

AD-400  ««J  OIV,    to 

GLASS 
SILVER 

OPTICAL  AND  ELECTRICAL 
PROPERTIES  OF  SILVER 

FILMS  IN  Glass  used- 

IN  'PhOTOCAThD«ES, 

AD-40e  lit  OIV.   B 

GLASS  TEXTILES 
AIRCRAFT  FIRCS 

AIRCRAFT  INTERIOR  MATERIALS 


TttTI^C  PB*  FLAMNABlLlTT 
•NB  SMORC  CHARACTCRIStiCS. 

AB«4Be  SB7  BIV.    I 

BLIDCPS 

AEROBTMAntC  CHARACTERISTICS 

EMBINCCBINC  SPEetrtC*TIONS 
ANB  ACBBOVMAMIC  CMABAtTCRISTICs 

BP  sBvirr  KAi'i*  cLieCR, 

*D»4Be  BIB  BIV,   I 

BCVELOPMCMT  tP  PfBI-RESISTANT, 
■ATERBASEB  ADBITIVtt 
FBR  hYBRAUlIC  FkUlBS, 

A0-46B  t4B  OIV.    It 

OSLO 

acoustic  prbpcrtict 

acoustic  emiistoh  in 
colo  sinble  crtstak< 

under  applied  stbcibl 
pblc  of  The  subpace 
AND  Surface  films,  f 

A6-4ee  zj]       DIV.  1*  ' 

GRAIN  BOWNOARIES 

ELECTRICAL  PpePCRTirs 

ELECTRICAL  CHARACTERISTICS 
OF  BRAIN  POUNOARIES  IN 
COMPOUND  SEMICOMOUCTORS, 

Ao-4oe  m  olv.  *s 

GRAIN  BOUNDARIES 
SEMICONDUCTORS 

ElCCTRICAL  cHARACTERIfTlet 
OF  GRAIN  POUNDAPIES   IN 
COMPOUND  SEMICONDUCTORS, 

A0-40e  »il  olv,   «s 

GRAIN  STRUCTURES  IMETALLU*GY| 
*tV|C«S 

MATE*|ALS  -NINO  STEEL  >STBest 
CO**OSieN  AND  EFFECTS  OF 
BANOINC  •LtTE*ATUKE  SURVEY, 
PART  III  EFFECTS  OF  BAnOINC, 

AB-ABO  OJN  0IV|    |T 

GRAPHICS 

DATA  PROcrSSINC  SYSTEMS 

CRlTERieN  FOR  CHOOSINC 
THE  G*ie  SIZE  USED 
•HEN  Planar  contour 

Curves  are  encoded  in' 
oibital  form. 

AD-AOO  Jlo  OIV,   JO 

study  ano  experimental 
invcsgigation  of  pattern 

recognition  STSTCMs  SUITABLE 
FOR  GRAPHICAL  DATA 
PROCEBS4N6, 

AD-4oe  jji        DIV.   ja 

GRAPHITE 

COMPOSITE  MATERIALS 

OXIOATION-REBISTANT  0RAPh|Te  BASE 
COMPOSITFS, 

AO-AOe  )iio  DIV.    I* 

graphite 

crtstal  structure 

crystal  structure  of 
synthetic  graphite  materials. 

AD-AOO  740  Olv,    l« 

GRAPHITE 

PADieSRAPMT 

rabiooRapht  of  carbon 

AND  CRAPhITE, 

AD-AOO  si«  Olv,   I* 

GRAPHITE 

SOUND  TRANSMISSION 

EXPERIMENTAL  METHOD  Bf 
OETEPMININQ  THE  VCLOCITT 
OF  SOUND  IN  CRAPHITE, 

AD-40e  §74  DIV,    I* 

GRAPHITE 

TENSiLt  PROPERTIES 

hich.tfhperature  tensile 
properties  of  zta  craoe 
graphite, 

AD-AOe  R44  BIV.    I* 

GRAPHITEO  MATERIALS 
SINGLE  CRYSTALS 

CRTSTAL  STRUCTURE  BF 
STNThETIC  CRAPhITE  MATERIALS, 
A0-40e  740  OIV,    I* 

GRAVITY 

GEOOESICS 

THE  EFFECT  OF  TOPOCRAPMT 
AND  ITS  ISOSTATIC  COMPENSATION 
ON  FREE  AIR  GRAVITY  ANOMALIES. 
AD-400  Oil  BtV,   I 

GRAVITT 

MEASuRCMENT 

accuract  of  tme  geoio 
undulations  and  the 
beflcctiohs  of  The  vertical 
Ao.*ee  471       BIV.  I 


GRINDERS 

TIME  STUOIE 

NOPF  ST 
0*-»  REPORT 
GRINOCR  OPE 
STUDIES, 

AD-400 

NOPF  STA 
CP-t  FOR  I 
OPERaT-ION  T 

'  ie-4oe 

NOPF  STA 
CR<I  roR  MAT 
GRINOCR  OPE 
STUBIES. 

A0-40B 


NDARD  TIME  PORMULA 

FDR  CCNTCRLtSS 
RATION  TINE 

t«<)  DIV,   <* 

NDARD  TIME  FORMULA 
NTCRNA,L  ePINDINC 
IME   STUDIES, 
1*7  Olv,   «4 

NDARD  TIME  FORMULA 
TISON  SURFACE 
RATION   TIME 


IBB 


BIV. 


t* 


NI-12 


•BBUHB  trrccT 

•  INflS 

BIND  TUNNEL  I NVCST (CAT IB» 
BP  SINCLC  AND  TANDEM 
LBB.ASPECT.RATIB  BINCS 
IN  BRBUNO  CPPCCT. 

*B>*eB  **B  B|V.   « 

BRBUNB  EFFECT  MACM|MCS 
CAPTIVE  TESTS 

STATIC  PCRfORNANCC  BF 
AN  ASPECT  RATIO  i/1 
PERIPHERAL  JET  CRBUNO 
tPFCCT  MACMINC. 

AB-40S  147  OIV.    I 

BROUNO  EFPCCT  MACHINES 
LIFT 

PRElIMINART  STUBIES  BP 
THE  AP^LICATlBN  BF 
rCRIPMCRAL  PANS  TO 
BRBUNO  EFFECT  MACHINES. 

DEVCLBPMENT  ANB  EVALUATION 
BP  TmI  frost  fan  CONCEPT, 

AB-4BB  sis  BIV.    I 

CRBUNO  SUPPBRT  CBUIPNENT 

SUPPORT  OP  THE  UPPER  Al* 
ROCKET  RESEARCH  PRBSRAM. 

AB-Aoe  (4*       olv.  * 

CROUND  SUPPORT  EBUIPMENT 
BUIDEO  MISSILES 

VAndCnBERG  AF*  CRBUNO 
ELECTRONIC  STSTEM  TEST 
PLAN  FOR  *S-IJJB  MINUTEMAN 

AD-40e  4*1  BIV.    IB 

DEC ISION-MAKInC  AMB 
COMMUNICATION  PATTERNS 
UNDER  STRPSS  ANO  OVCRLOAO 
■HEN  THE  PARTICIPANTS 
PUNCtIBN  as  a  iCLF-SRCANIZINC 
SYSTEM. 

AD-ABO  IBI  Olv,   <B 

SUIBANCC 
BOCKETS 

AUTOMATIC  MOMINC  ANB 
COMBINED  ROCKET  GUIBANCE 
STSTEMs, 

AO-ioO  RBB  BIV,   |< 

GUIDE  VANES 
TURBINES 

BLADCLrSS  SUIOE  VANE 
PBR  CENTRIPETAL  TURBINES, 


AB-AOe  4BB 


BIV.  »y 


cui6eb  bombs 
trackInc 

accuract  of  thc  azon 

eyiDEO  B6HB  UNOCR  •* 
It  COMBAT  CONDITIONSJ 
MUMAN  FACTOBS, 

A0-40e  4Bl  OIV,    II 

GUIDED  MISSILE  LAUNCHERS 
NAVAL  vCSSElS  ICOHBATAnTI 
HISSIlF  LAUNCHING  ZONE 
AB6ARD  TME  FRENCH  SHIP 
E,  E.  DU  ChATLA, 

AO-400  «14  OIV,    t* 

CUIOED  HISSIlC  ranges 

time  sicnals 

intcr-cuibco  missilc 
range   instrumentation 
croup  standard  instrumentation 
timing  formats, 

AD-AOO  4R0  OIV,    |l 

CUIOEO  MISSILE  TRACKING  SYSYEMS 
DATA  PROCrSSING  STSTEMS 

JOINT  afhtc/range  user  data 

CBNFCRENcr  IITHI, 

(0-400  Of|  OIV.    It 

GUIDED  MISSILE  TRAJECTORICS 
MATHEMATICAL  ANALYSIS 

ANALYTIC  SOLUTIONS  TO 
THE  EBUATIONS  of  MOTION 
OF  MISSILES  HAVING 
SIX  OECREES  OF  FREEDOM, 

AD-400  »•»  D|V,    It 

GUIDED  MISSILC  TRAJCCTORIES 
MEASuRCMENT 

JOINT  afhtc/rance  user  BATA 
conferencf  ISTHI. 

AO-AOe  B«l  BIV,   It 

CUIOEO  MISSILES 

CROUND  SUPPORT  EOUIPmENT 
VANdEnBERC  aFB  CROUND 
ELECTRONIC  SYSTEM  TEST 
PLAN  FOR  PS-ltJB  MINUTEMAN 

AD-40e  4i|  DIV.    |t 

GUIBEO  MISSILES 
MODEL  TESTS 

DYNAMIC  MODELING  OF  COMPLEX 
STRUCTURES  AS  A  METHOD 
POP  THE  PREDICTION  OF 
VIBRATORY  RESPONSE  ANO 
STRESS  IN  FLIBNT  VEHICLE 
STRUCTURES, 

AO-BOe  tJ«  BIV.    I 

CUIOEO  MtSSlLCS 

PANELS  ISTRUCTURALI 

TITaN  J  LIBUIO  CORE 

Panels  flutter  analtsis, 

AD-40e  *|7  Olv.    It 

GUIDED  NISSILCS 
TRACKING 

COMPILATION  OF  ABSTRACTS 
REVIEBING  SOVIET  OEVELOPMCNT 
IN  THE  TRACKiNC  OF 
MISSlLCS  ANO  SPACE 
VChICLCS, 

AB-ciO    41*  DIV.        It 


GRO-HON 


BUN    AUtUIRBT    CBUlPntH.T 
MOBITICRS 

Auxiliary  propulsion 

BIT  TO  PROVIDC  THC 

les  MM  MORITZCR  XM-IOt 

•Ith  its  orn  hobilc 

PBBCB. 

*l«BO«  III         BIV.   t> 

sun  MOUNT! 

•CCOIL  HCCMBNISMS 

VCMICULAB  MOUNT  SIMULATOR- 
ANALYZCRI   USINC  A  HrORAULIC 
SCRVoMCCMANlSM  TO  SIMULATE 
TME  CHARACTKRISTIC  OF 
«  SPRINC, 

AD-40e  SIT  DIV,   »» 

•TBOSCOPCS 

INSTRUMCNTATION 

CTROSCOPIC  EFFECT.   ITS  PHENOHCNA 
*ND  APPLICATION  ISCLCCTCD 
CMAPTCRSl, 

AD-AOi  0«l  DIV.    I« 

•TBOSCOPCS 

nuclcar  magnetic  RESONANCC 
design  and  operation 

OP  A  NUCLCAR  CYROSCOPE, 

AD-40e  |«S  OIV.   tB 

NBHlLTONI AN 

DIFFERENTIAL  EBUATIONS 

THEOREM  OF  A,  N,  KOlMOOOROV 
CONCERNING  THE  ioNSERVATION 
•P  CONDITIONALLY  PERIOOIC 
MOTIONS  RITm  small  change 

BP  THE  hami^tonian  Function. 

AO-AOe  IJ4  OIV.   t* 

NANBBOOkS 

atmospheric  soundins 

HANDBOOK  ON  the  h | GH.ALT I TUOC 

vcrtical-horizohtal  soundins 
op  the  atmosphere  ma  the 

IL-lB  AIRCRAFT, 

AD-400  IJ*  OIV.    I 

HEALTH  PHTStCS  INSTRUMENTATION 

RECOMMENDED  CHANGES  |N 
INSTRUMENTS  FOR  TESTING 
FOR  ENVIRONMENTAL  HAZARDS 
IN  SHELTERS, 

Ae-4oe  »«»       OIV.   I* 

MCALTH  PHTSICS  INSTRUMENTATION 
BOSInETERS 

HEASURfMENT  OF  TISSUE 
DOSE  CONTPISUT|ON  OF 
THERMAL.   INTERHEDIATC, 
AND  FAST  NEUTRONS  BITH 
THE  SOVIET  RUS-SERIES 
OOSIMETERS, 

AD-AOO  11]  DIV,    m 

DOSIMETERS  OF  IONIZING 
•ADIATION  BASEO  ON  THE 
MEASUREMENT  OF  THCRHOLUM I NES- 
CENCE  OF  ALUMOPHOSPHATE 
CLASSES  I'IKS'  OeSIMETERSI, 

A0-40e  <I*J  DIV,   to 

HEARING 

PSYCHDACeuSTICS 

TRANSMISSION  AND  CODING  OF 
INFORHATION   IN  AUOITOPT 
MCRVOUS  SYSTEM. 

AO-400  ttt  OIV.    14 

NIART 

■IONICS 

Electronic  devicc  for 
SIMULATING  THE  Electrical 

AtTlvITT  OF  THE  HEART, 

AD-400  SBO  DIV.    14 

HCART 

•alvan|C  Skin  response 

EtTlHATION  OF  HEART 
PARAMETERS  USING  SKIN 
POTENTIAL  MEASURCMCNTS. 

A0-40e  7tR  OIV.    |4 

HCART 

PULSe  BATP 

rclation  of  chances 
in  the  heart  rate  to 
mental  •0*k  and  emotions. 

A0-40e  SS«  DIV.    |4 

hcat  resistant  metals  *  allots 
thermal  conductivitt 
Analog  study  of  the 

EFFECT  or  ThCRHAL  CONDUCTIVITT 
OF  A  MATERIAL  ON  THE 
MEAT  IN  A  TURBINE 
BLADE. 

AD-400  40*  D|V.   *T 

MEAT  RESISTANT  PLASTICS 
SILANES 

syntmckis  or  regulated  structure 
polyphentlethep-siloxane 
■lock  copolymers, 

Ao-4oe  iti        OIV,   I* 

ABLATION  OF  A  SOLID 
SPHERE  OF  LO*  THERMAL 
CONDUCTIVITY  MATERIAL, 

AD-40e  I7J  D|V,   a 

HEAT  AND  MASS  TRANSFER 
•URINC  ABLATION  or 
POLTHERIC  MATERIALS. 

A0-40e  4JI  DIV.    I* 

"•fiiTisiJtr 

RE-RADIATIVE  STRUCTURtS 
ANO  MATERIALS  rOR  RE-ENTRY 
VEHICLCS, 

AD-40e  4*4  OIV.    It 

HCAT  TRANSFCR 
ARCTIC  OCEAN 

EVAPORATION  ANB  SCNSIBLC 


NC«T  PLUS  OVC*  TMC  ARCnC 
BCCM. 

AD-4oe  BIS       ei*<  < 

HCAT  TRANSPER 
OENSITT 

LO*  OENSITT  CPPCCTS 
ON  HEAT  TRANSFER  IN 
HTPCRSONIC  FLICHT. 

Ae-40e  41*  BIV.   tl 

HEAT  TRANSFER 

GEOMETRIC  FORMS 

EFFECT  OP  ANCLE  ATTACK 

ON  Laminar  connective 

MEAT  TRANSFER  ON  SHARP 


AND  BLUNT  CONES. 
aB-400  4*B 


BIV, 


HCAT  TRANSPER 

HYPERSBNIC  PLO* 

HEAT  TRANSPER  TO  rLAT 
PLATE  IN  HICH-TEmPERATuRE 
RAREriED  ULTRA-MICH  MACM 
NUMICR  r|,eR, 

AO-400  Iri)  BIV.   « 

HCAT  TRANSFER 

POROUS  MATCRIALS 

HEAT  EXCHANGE  Ik  A 
LIBUIO  PREHEATED  POROUS 
PLATE  |N  A  CAS  STREAM, 

AD-400  H»  BIV,   « 

HEAT  TREATMENT 
STEEL 

EPPECTS  OF  RAPID  HEAT 
TREATMENT  ON  TMC  MECHANICAL 
PROPERTIES  OF  A  *  t/R 
NI-CR-MO-V  STECLt 

AD-AOO  T»l  BIV.    IT 

HEATING  CLCMCNTS 
ORAPHITC 

FURTHER  DEVELOPMENT  OF  A 
GRAPHITE  HEATER  FOR  HiCM 
PRESSURC  NITROGEN  OPERATION. 

AD-4oe  010  Olv,   JO 

MEATINC  PLANTS 

PROTECTIVE  SHELTERS 

HEAT-LOSS  STUOT  OP  ARMY 
BARRACKS   IN  POLAR  REC|BNS 
ANO  DESCRIPTION  OF  TRO 
HEATING  SYSYEMS, 

A0-40e  41*  DIV.    |1 

hcat. resistant  plastics 
poltamioe  Plastics 

SYNTHESIS  or  MICH 
MELTING  POLTPTRAZOLES. 

A0-40e  SIS  OIV.   R 

HEIGHT  riNOINC 

Altimeters 

STuOY  or  INTEGRITY,  RELIABILITY, 
AND  ACCURACY  or  AUTOhJItIC 
HEIGHT  REPORTING  STSTEM  VIA 
ATC  RADAR  BEACON  STSTEM. 

AO-AOS  117  BtV.    I 

HELICOPTERS 

FLICHT  TESTING 

HlGH-PrRPORMAMCC  CLCCTROSTATIC 
OtSCHARCES  FOR  HELICOPTERS, 

AO-AOP  Ail  DIV,    I 

HELIUM 

OEUTERON  ROMBAROHCNT 

REACTION  OF  HE*  aiTH 
BCUTCRBNS, 

AB-40e  40S  OIV.  '  10 


HCLIUM 

PLASMA  PHYSICS 

ELECTRON  INTERACTIONS  IN 
CRYOGENIC  HELIUM  PLASMAS. 

AD-AOO  OAS  DIV.   *S 

HELlUn  GROUP  GASES 
PHTSIOLOCY 

THE  PHYSIOLOGICAL  CFFCCTS 
OF  ARGON,  HELIUM,  AND  THE 
RARE  GASCS. 

AD-40e  4<ll  OIV,    14 

HCPATITIS  INONVIRALI 
KIDNEYS 

METABOLISM  OF  PROTEINS. 
AMINO  ACIOS,  AND  AMMONIA 
IN  PATIENTS  BITM  LfVC* 
DISEASE. 

AB-ABO  4««  DIV.    14 

HIGH-PRESSURE  RESEARCH 
LieulD  JCTS 

A  HYDROPNEUHATIC  METMOO 
OF  LIBUIO  JET  BLOROUT 
UNOCR  HIGH  PRESSURE, 

AD-AOe  BIT  OIV,   a 

CONTROL  SYSTEMS 

DEPTH  REGULATION  OF 
LOaERED  OCEANOGRAPHIC  EBUIPHCNT. 
AD-AOO  |B7  'DIV.   Jl 

HOMING  DEVICES 
POCKETS 

AUTOMATIC  HOMING  AND 
COMBINED  ROCKET  GUIDANCE 
SVSTEMs, 

AD-AOO  RBB  DIV.    If 

HONEYCOMB  CORES 
SANOalCH  PANELS 

INVCSTlCATION  OF  THE 
TCMPERATUPt  FIELD  IN 
AN  ASSYMCTRICALLY  HEATED 
SANDalCH  PLATE  SITH 
A  HONETCOMB  CORE, 

AD-400     IJO  OIV.        <S 


NI-IS 


B0S-IN8 


WT****' 


ne*fu*iNa  THE  uTii,ittTieN 

0^  *  rEDC»*t  SHOUT 
Tt»n  CCNCHkt  HOtPIT*!.! 

•D-4e0  4t|  Ot«(    I* 


HO 


UIKU 


ION 


*U«ILI*I>T  PKOPULSieil 
■IT  TO  P»OV|Bf  THe 
lOi  nn  MoalTtC*  tn-tot 
■ITm  iTt  e«N  netlLC 
Po«ri», 

*6>*ee  iij       •(«,  a* 

HUn*N  CNelNtC«IN« 
■lOPHTSICS 

rou*    nSNOG**PMt    ON 
nuniN    ncCMtNICf    .muhaii 

CNeiNCCKINO  STUOKS, 

*e-*ae  ti»  oi«i  <• 

HT0«*ULIC    rLUiet 
fL*N>t*tlLITT 

r  inC-KEf  IST*NT    ■*T(I> 
■  *«C    MTDIKUklC    fkUlO. 
'    PAKTItk    *kKTkCITEa    «LK*LI 
t*kTS    or    'HOSPHtTCS 
1MB    PHOSPHONlTCf . 

*o-*eo  701  viv,      I* 

HTOa/kULlC    PLUIDt 
LUtKtCAMTS 

BCVCLOPnCNT  OP  P|«C-ltESI>T*HT, 

■*Tr*i**eB  •oeiTivcs 

POK  MTO**UklC  PLUlDf, 

*D-*ee  j*a       eiv.   I* 

HTOaAUklC  PLUIOt 
P»fP»»»TtON 

P|»C>»rf  |(T*MT  XTCa 
■«Se  MTDPtUklC  PkUlB. 

PARTIAL  ACKTkCtTC*  *tK*Ll 
f*LTI  OP  PMOSPmATCS 
AMD  PMOtPHOMATCI, 

AD-4eO  70J  DIVt    l< 

HTOKAUkic  (ntyencCHANisni 

PCAtttlLlTT     STUOKS 

VCHICULA*    HOUMT    SmuLATOP- 
ANALTXCPI        USING    A    HTDHAUklC 

•r*vonecH«NisM  TO  siNUkATC 

TMC  CHAPACTCaiSTIC  OP 
A  spnins, 

Ae-4oe  SJ7       oi«,  2* 

HTB»AUklC  STSTCns 
SIMULATION 

aescAPCH  OP  mtonaulic 

PULSATION  CONCCPTS. 

AD-kOe  A*J  Bl¥>   « 

HTBMOPelLS 

PLUID  OTNANIC  PPOPOTICS 

NCASUPPMf  NTS  OP  THt  MATCP 
•UNPACK  CONTOU*  BCMINO 
A  HTDNOPOIL  OP  nOOCNATC  ASPECT 
NATIO, 

Ao-*ee  OA*        Bivi   « 

THE  EOUIkltaluM  CONPteUNATION 
OP  A  TONEB  HTBNerOIL-CABLE 
STSTEN  IN  TMO-OInENSIOnAL 
STEADT  TUPNS. 

AB.*ee  e*a       ei».  « 

HTONOeEN 

CHEHICAL  AMAkTSIS 

DETECTION  DP  MTONOCEN  ABOANO 
AEROSPACE  PLISMT  VEHICLES. 
*        AO-kOe  ISS  OIV.   N 

HTBRBOEN 

INJECTION 

LANINAR  BOUNDART  LATER 

■ITH  htbrosen  injection 
INCLuDINC  multiconponeht 


DIPPUSION, 


400  S4I 


eiv. 


HTPERSONIC  PLI6MT 

Blunt  bodies 

turbulpnt  bippusion  in  The 
■ake  op  a  bluntnoseb  Boot 
at  htpersonic  speeds, 

AD-400  tit  eiv,   « 

HTPERSOMtC  PLI6HT 
PLUID  PLB* 

MATHEMATICAL  ANALTSIS 
OP  INVISCIB  PLOB  PIELB 
•EhInD  sphere  COMES  IN 
HTPERSONIC  PLIBMT, 

AD-4ee  430  Dl*.   « 

HTPERSONIC  PlOB 

Blunt  bodies 

astmptotic  PLOB  pattern 

OP  A  HTPERSONIC  BOOT, 

A0>40e  S10  D|V<   « 

HTPERSONIC  PLOB 
MEAT  TRANSPER 

MEAT  TRANSPER  TO  PLAT 
PLATE  IN  H|eH-TCHPCRATuRE 
BAREPIEO  ULTRA. HI6H  MACM 
NUMBER  PlBB, 

Ae-4oe  I'm        oiv.   « 

LOB  OENSITT  CFPECTS 
ON  MEAT  TPANSPE*  IN 
HTPERSONIC  PLIGHT. 

AO'AOO  4>«  OIV.   <S 

NTPCBSONIC  BIND  TUNNELS 
OCSICN 

OESICN  FEATURES  OP 
TME  OEnERAL  ELECTRIC 
RESEARCH  LAbORaTORT  HVPEBSONIC 
SHOCK  TUNNEL. 

AO'400  its  0|V.   JO 

HTPERSONIC  BIND  TUNHCkS 
HEATERS 

PURTHCR  DEVELOPMENT  OP  A 


«RAPH|TC  MCATEB  PBB  MI«M 
PBESSUB*  MITBOBCN  OPERATION. 

AD«4«B  010  OIV.   JO 

MTPERVELOCITT  PROJECTILCt 
IMPACT  tNOCK 

RCVICB  And  ANALTSIS 
OP  ElPIBIHENTAL   DATA 
APPLICABLE  TO  THE  IHPACT 
OP  HI«H  VElOCITT  PROJECTILE* 


BITH  •Em|>INPINITC 
MCTAL  T*««CrS, 
Ae-400  44* 


siv.  ti 


MTPOTHEBMIA 

BLOOD  CIRCULATION 

VASCULAR  RESPONSES  DURINB 
HTPOTHERMIA. 

AD-400  JNB  OIV.    14 

HTPOTHERMIA 

toleramces  iPHTSiOLoaTi 

TOLCWANCE  TO  PROLOMOEO 
DEEP  HTPOTHERMIA  DURINO 
•ERPuSION, 

AD-ABO  S«R  eiV.    14 

ICE 

TMICMHCtS 

NORTH  AMERICAN  ARCTIC 
AND  SUBARCTIC  ICE  THICKNESS 
OBSCRVAT IONS. 

AD. 400  «aj  OIV.   t 

lOENTIPICATION  STSTCHS 
DEFENSE  STSTENs 

inporhation  STSTEh  PoR 
IDENTIFICATION  AND  RAID 
recognition  IN  AIR/SPACE 
DEFENSE. 

AD-4oe  5*0  DIV.   4 

IMAGE  INTENSIPIERS  (ELECTRONICS) 
PHOTOGRAPHIC  IHASCS 

CONTRAST  nOOUI^TION  TECHNIOuES 
FOR  PHOTOGRAPHIC  IMAGE 
ENHANCEHENT, 

AD-40e  t«l  DIV.   «< 

IMMUNITT 

ANTIGCM-AHTIBODT  MCACTIONS 

mechanism  op  adjuvant 
effect  op  endotoxins 
In  anTiboot  forhation, 

AD. 400  Itr  DIV.    14 

IHMUNITT 
CANCER 

IMMUNOLOGICAL,  BIOLOGICAL 

AND  cttological  properties 
of  malignant  tumors  |n 
heterotransplantation  and 
eiplantation, 

AD-kOe  7B7  BIV,    14 

INCOMPRESSIBLE  FlOB 

boundart  later 

on  mtbrootnahic  stabilitt 

OP  TaO-O IMEnS I ONAL  UNITCAOr 

INCOMPRESSIBLE  LAn|>^AR  BOUNDART 
LATCRS, 

AD>4oe  lea       oiv.  « 

INCOHPRESSIPLE  PlOB 
FLUID  FLO" 

APPROIIHATE  CALCULATION 
OF  The  laminar  BOUNDARt 
LATER  IN  AN  INCOMPRCSSIBLE 
FLUID  SITH  HEAT  TRANSFER 
AND  HASS  TRANSFER. 

AD-400  IBJ  OIV.   « 

INDEXES 

AERONAUTICS 

OFFICE  OP  AEROSPACE 
RESEARCH  CUMULATIVE  INDEX 

FOR  januart  i«s«  Through 

DECEMBER  l«4t, 

AD-400  140  DIV.   JO 

INDIUM  ALLOTS 

ANTIMONT  ALLOTS 

trrCCT*  OF  PLASTIC 
DCFORnAriON,    ANNEALING. 
AND  FATIGUE  ON  THE 
ELECTRICAL  PROPERTlCf 
OP  THE  SEMICONDUCTOR 
INOIUH  ANTIhONiDE, 

AD.400  <S4  DIV,   >S 

INDUSTRIAL  POUIPMENT 
DESIGN 

PRODUCTION  ENilNEERIMG  NrASURE 
FOR  TUBE  TTPE  7SB?. 

AO-'koe  007  DIV.   « 

INERT 
SPA 


MA 
VCH 
BHE 


|AL  GUIDANCE 

CECRAPT 

BCAPON 

Rk-j  ad 

ICLE  PR 

EL  CONT 

AD-kOe 


STSTEH  lOTA-l, 
VANCED  RE'ENTBT 


06RAM, 
ROL, 
kB} 


INCBTIAL 


DIV.    I* 


IN 


ERTIAL  NAVIGATION 
INStRUNENTATloA 

DEVELOPMENT  OP  A  STSTCM 

OF  cl*ssipication  op 

INERTIAL  navigation 
SENSORS  THAT  BILL  A|0 
IN  TME  PRFDICTION  OP 
PERFORMANCE, 

AO-kOe  »70  DIV,    |R 

bevclophent  of  a  STSTEM 
OP   CLASSIFICATION  OF 
INERTIAL  NAVIGATION 
SENSORS  THAT  BILL  AID 
IN   THE  PREOICTItH 
OP  PERPORHANCE, 

AD-koe  sti       ei«,   i* 

INERTIAL  NAV{««T|BN 
OPTIMIXATION 

tETTLIMG  TIME  CONSTRAINT 


rm  O^TIMltATIOH  OP  TBANttCHT 
PCBPOBMANCI  OP  A  fCLOCITT 
INCBTIAL  NAVIOATION 
STSTEM. 

AB-kOO  IRB  elVi    IB 

INFECTlOWt  MCPATITIt 
ETIBLOGT 

BTUOT  OP  VIRAL  MCPATITIt. 
AB-koe  iia  DIV.    |4 

INFORMATION  RETRIEVAL 
GBAPMICS 

STUDT  OF  THE  CMAIN-BIPPCBCMCC 
CORRELATION  TECHNIOUC 
FOR  CONTOUR  LINC  PATTERNS. 

AD-kOe  tft  BIV.   JO 

■TUOT  AND  EXPERIMENTAL 
INVEBGIGATIOH  OP  PATTERN 
RECOGNITION  STSTEMS  SWITABlC 
FOR  GRAPHICAL  DATA 
PROCESSING. 

AD. 400  IJI  OIV.   JB 

COMPUTER  PRoBRAM  FOR 
THE  EXTRACTION  OF 
•RAPHIC  OATA  FROM  DIGITAL 
COMPUTERS! 

AD-400  414  DIV.   JO 

information  retrieval 
leabnInb 

some  problems  in  information 
science  sith  emphasis  on 
adaptation  to  use  through 
nan-haCmine  interaction. 

AO-400  0*7  DIV.   JO 

information  retrieval 
militart  beouircments 

design  and  development 
op  a  modular  digital 
computer  stftem  to  be 
used  in  puturc  armt 
command  control  information 

STSTEMS, 

AO-ieO  IB*  DIV.   JB 

INFOBMATION  RETRIEVAL 
NETBORXS 

PROPOSrO  BASIC  CONFIGURATION 
POR  A  NATIONAL  STSTCM 
OP  INTERLlNIING  INFORMATION 
RETRIEVAL  NETBORKS  MODEL 
NETBBRK, 

AD-ioO  Itl  DIV.   J» 


INFORMATION 
PROSRAHHIN 
PROBLEM 
SCIENCE   • 

on  adaptat 
Through  m 

INTERACTie 
AD'kOa 

information 
scientific 
Environ 
problems  0 

COHMUNICAT 

AO-koe 

InfqRma 
Discussie 

AD-400 


RETRIEVAL 

G  LANGUAGES 

s  in  information 
ith  emphasis 
ion  to  use 
an-haChInC 

H. 
Ill  OIV.   JO 

MENTAL  INFORMATION 

P  RETRIEVAL, 

ION,    AND  DISSEMINATION 

0«t  DIV.   JO 

TION  SCIENCE  -GENERAL 

N  AND  BIBLIOGRAPHT. 
110  DIV.   JB 


INFRARED  DETECTORf 
PRODUCTION 

PRODUCTION  ENGINEERING 
MEASURES  FOR  TTPE  IS.JOO 
LEAD  (ELENIDE  INFRARED 
DETECTORS, 

AD-40e  Tl>  DIV.   4 

infrared  filters 
refractive  index 

infrared  coatings  09 
lead  chloride,  lithium 
fluoride,  and  zinc 
telluridei  refractive 
index,  reflectance 

ENmaNCCHENT   AND  ADHERCNCC 
TO  SUBSTRATES. 

AD-AOe  J4R  BIV.   <I 

infrared  optical  materials 
reflection 

Infrared  coatings  op 
LEAD  Chloride,  lithium 
Fluoride,  and  zinc 
telluridei  refractive 
index,  reflectance 
enhancement   and  adherence 

To  SUBSTRATCs. 

AD-40e  «4N  DIV.   IS 

INORGANIC  POLTMCRS 
COMPLEX  COMPOUNDS 

POl T. I TETRAMETMTL-P-SILPMCNTL* 

ENE)  siloxanesi  star,  and 
comb-ttpe  POLTSTtRENESi 

forced  oscillation  torsion 
penoulumi  novel  ino"ganic 
poltmersi  irradiatcb 
mtlar, 

AD-40e  *•)«  OIV.    |« 


instruction 

engineerin 

factor; 

reconna ibs 

for  a  deep 

SITE. 

AO-4oe 
infobma 

STSTEmSi  * 

BELATIVC  T 
IN  DEEP  DC 

AO-kOO 
OttP.OC 
KNOBLCDGE 
TO  OCEANOG 

AD-kOe 


MANUALS 
G 

INVOLVED  IN 
ANCC  AND  POSITIONING 
-OCEAN  CONSTRUCTION 

IDS  DIVt    IS 

TION  ON  ENVIRONMENTS, 
ND  TECHNIBuEt 

0  construction 
ean  areas. 

10k  OIV,    I* 

EAN  ENVIRONMENTAL 
PERTAINING 
RAPHIC  DATA, 

JOT  BIV.    1> 


INSTRUCTION  MANUALS 


HI-14 


PROBUCTION  CONTROL 

PRODUCTION  CNalNCCRING  NCAVUBCI 
RCLIABILITT  IMPROVCMCNTI 
SILICON  ALLOT  TBaNSISTOR. 

VOLUHC  III  PROCtSt  SPEC|P|CBT|0N 
MANUAL. 

aS-boo  oas       BIV.  • 

INtTRUMCNTATIOH 
CLASSIFICATION 

DEVELOPMENT  OP  A  STtTEN 
OP  CLASSIFICATION  OP 
INERTIAL  NAVIGATION 
tCNSOBt  THAT  BILL  A|o 

In  tmC  prediction  op 

rCBPOBHANCE, 

AD-40a  ITB  »|V.    |« 

DCyELOPMENT  OP  A  STSTEM 
OF   CLASSIFICATION  OP 
INERTIAL  NAVIGATION 
•CNSBBS  THAT  BILL  *ID 
IN   THt  PREDICTION 
OP  PCRPORMANCC. 

AB-4Be  S?|  DIV,    I* 

INSTRUMENTATION 

ENVIRONHCHTAL  TESTS 

RECOMHrNDCB  ChANGCS  in 
INSTRUMENTS  FOR  TESTING 
FOR  CNVlRONnCNTAL  HAZARDS 
IN  BMCLTCBS, 

AB.400  tSB  01*.    |B 

INTCBBAL  EBUATIBNt 

PROPERTIES  OP  SCAR 

tOLUTIBNB  BP  CERTAIN 
SINGULAR  INTEGRODIFFCRENTIAL 
EOUATIONS. 

AO-400  JJ7  DIV.    IS 

INTEGRAL  CBUATIONS 
NUMERICAL  ANALTSIS 

NUMERICAL  TREATMENT  OP 
AN  INTEGRAL  EBUATION 
BERIVCB  IN  TMC  ANALTtIt 
BP  THE  STRESS  FIELD 
IN  A  CTLINDCR  CBNTAININ* 
A  PENNVSMAPCO  CRACI, 

AD-BOO  ««y  BIV,   at 

INTEGRAL  EBUATIBNt 
TNEORT 

application  bp  singul** 
integbal-ebuation  THEORT 
TO  A  LINCARIICB  PROBLEM 
IN  CBWCTTE  PLOS. 

AO-BBO  BJa  BIV,   • 

INTCGRAL  TRANtPBRMt 
MATHEMATICS 

NUMERICAL  SOLUTION  BP  PUNCTIOHAL 
EBUATIBNt  BT  MEANS  OF  LAPLACE 
TRANtPORM-lvl  NONLINEAR 
CBUATIBNt, 

AfBOe  141  BIV.    IS 

NUMERICAL  tBLUTIBN  BP  PUNCTIBNAk 
EBUATIBNt  BT  MEANI  BP  L*PLACC 
TRANtPBRM-V|  HItMATCNED 
tTtTEM*  OP  LINEAR  DIFFEBCNTIAi. 
EBUATIBNt. 

AB-BBO  |4a  Bl*.    It 

INTCGRAL  TRANtPBRMt 
tTBCHAtTIC  PROCEttCt 

NUMCRIEAt  tOLUTION  OP 
FUNCTIONAL  C0UAT|OHI 
BT  HEANt  BP  LAPLACE 
TRANtPBDM  tTBCHAtTIC 
TlMC  .OPTIMAL  CBNTBBl, 

AO-BBO  JTJ  •!«,    It 

INTCGRATEB  CIRCU|Tt 
ANTCNNAt 

RCtE*RCH  ON  TCCMNIBUCt  FOB 
INTCGBATIBN  OP  ACTIVE  ClCM(NTI 
INTB  ANTCNNAt  ANB  ANTENNA 
tTBuCTU'C, 

AB-4BB  |0t  DIV,   • 

INTCGRATCD  CIRCUiTt 
TRANtltTOBt 

CNGINCCBING  tCRVICCt  ON  THAatltTOBt 
AD-4te  00*  DIV,   • 

INTCBCONNUNlCAT|ON  ITtTEMt 
LAUNCHING  IITCt 

PBODWCTION  ACCCPTANCI 
TEtTING  OP  CABLE  tPLICC 
CAtCI  PBR  HINUTImAN 
INTCBtlTI  COHMUHICATIBHt 
tTtTCMt, 

Af4B0  TIB  •!*,    It 

INTCRPraOMCTERt 
LAtERt 

INVCtTltATjBN  OP  A 
LAtEB/INTrRFERBMCTtR  INERTIAL 

platpbrm  attitude  mbnltbrint 
bIvi  - 


>ICE, 

AB>4BB  TJO 


DIV.    I 


INTERNAL  COMtwtTION  CNGINCt 
ENGInC  tTARTCRt 

BCVCLOPNCNT  ANB  TCtTINt 
OP  AN  CNGINC-MOVNTCB 
KIT  TO  FACILITATE  ITARTIN* 
AND  OPENATlNG  L t Bulo-COOLCD 
ENGINEt  AT  LOS  TEMPERATUBCt . 

AD>4eO  ««B         BIV.  it 


IMTCRNAL  PRICTIBN 
MARTENtlTE 

SURVET  OF  LlTE*ATuBC 
DEALING  RITh   THC  INTCRNAL 
FRICTION  OF  HA*TENtlTE. 


AD-BO*  BR* 


*l«. 


l» 


INVCRTC't 

tBNAB  EBUtPNCNT 

PCapBBHANCC  AN*  ANALTtIt 
*P  tBNAR  TBANlHlTTC* 


Mint  PABALLCL  INVERTER 
M«IT, 

A»>4*0  »7»  OIV,   • 

l*N  tOURCEt 
PROTONt 

UTILIZATION  OF  A  HIGH 
PULtE  IN  PROTON  tOURCEt, 

Ao-4oe  4*4       eiv,  at 

tVNIZATION 

MAGNCTOHTBRODTNAHICt 

NON-COUILItRIUM  IONIZATION 
AND  HAGNETOHTDRODTNAMIC 
PMCnOMENA, 

AD-Aoe  (a*       OIV,  »* 

IONIZED  GASPS 

PERTURBATION  THEORT 

RgTATIONAL  EXCITATION 
OF  MOLECULAR  IONS  BT 
(LECTRONS. 

AD-BOA  NJO         OIV,   a* 

l*Nt 

CLECTRONt 

GAt  IONIZATION  IN  FLAMCt 
AND  IDENTIFICATION  OP 
THE  NEGATIVE  FLAME  lONt. 

AD-koe  Nik       oiv,  at 
laoN 

CORROSION 

POLARIIATION  ■CMAVIO* 
•P  ARMCO  IRON  IN  SULFURIC 
ACID  SOLUTIONS, 

AD-kOO  Ski  OIV,    |T 

t**N 

Clcctrochehistrt 

Polarization  schavior 
•p  armco  iron  in  sulpuric 

*Cie    tOLUTIONt, 

AD-BOO    tkj  BIV,       |t 

|II«N    ALLOTI 

MCCMANICAL  PROPERTIES 

STRENBThENING  IRON-OAtt 
ALLOTt  *T  SHOCK  RAVES, 

AD-400  S7<  DIV.    |T 

IMCVERSISLE    PROCCttEt 
•TATISTICAL     MECHANICS 

STATISTICAL    NCCHANICS    AND 
I'RRCVERSItlLiTT, 

AD-400    07*  DIV.        N 

l«*CvE*SI*Lr  PROCEttES 
TMERMODTNANies 

MOTC  ON  A  PAPER  *T  SLIEPcEVICH 
AND  FINN, 

AD-46e  07J  OIV,   N 

IteCTANATC  PLAtTICt 
tMCLTERt 

RIGID  FOAM  PLASTICS 
tHCLTERt,  GREENLAND  FIIL* 
TEtTI. 

AO-400  4*«  OIV.    |« 

ItOTOPEt 

NUCLEAR  CROtt  tCCTIONt 

RCACTION  OP  HCJ  R|Th 
•CUTERONt. 

Ae«>4oe  40«       DIV.  a* 

|TCaAT|VE  METHOOt 
LINEAR  tVtTEMt 

PARAMETER  EtT|MAT|ON  IN  HOIST 
ST«TFM«. 


•TtTEMt. 

A*-40e  I7N 


DIV.   ■ 


jATOt 

•TORAGE 

tMCLP  LIFE  OF  14-Nt-tOOO. 
Nil  ROCKET  MOTORt. 

AB-400  ItN  BIV.   a* 

4tt    ENGINE  PuCLt 
ItNITION 

IGNITION  CNARACTCRItTICt 
BP  FUELS  AND  LUBRICANTS, 

AD-40e  00*  DIV.    10 

4CT  EN* INC  PUCLt  * 

^CTROLCUM 

MlCBOOBtANItNt  IN  PCTROCCUM 

paeeucTt. 

40-400  t»l  BIV.    |0 

MT  MIXING  Flos 

TBO-DlMCNtToNAL  PLOS 

VltCOUB  MIXING  OP  TSO-DIhCNSIO 
MAL  JCTt  SITH  PARTICULAR 
•CPCBCNCC  TO  JETS 
IN  GROUND  PROXIMITT, 

A0-40e  N»0  DIV,   ♦ 

JCT  STREAMS  I HCTEOROLDGT t 
•  ATA 

TROtPHERtC  aiNB  PROFILE 
•CtlBN  CalTCB|A,  DATA, 
AND  TEcHHiauC*  PO*  AEB**PACC 


VEHICLE  DESI*N, 
aS-400  JOO 


•  IV. 


JCTt 

PCNCTBATIBN 

PRCBICTION  OF  PCNCTBATIOM 
•ItTANCC  OF  HIGHlT 
UNDCaCXPANDED  RETROROCKCT 
ilHAUBT  PtUMCt  INTO 
AN  ONCOMING  pact  tTBCAH, 

AD-40e    BOS  DtV.        |0 

Jl«l 

MlLkt 

NOPF  STANDARD  TlMC  FOBMULA 
P-l   FO"  JIG  OPCRATION 
TlMC  STUDIES. 

AB-400  1*4  DIV,   a4 

STUDIEt  ON  TMC  NATURE  CP 
TMC  ABNOBMALITIIt  IN  tOkWTC 


Mt-IB 


IM8-  LAS 


AND  SATCR  CXCRETION  IN  ACUTE 
TUBULAR  NECROtIt  AND  OTHER 
RCNAL  eiSEASEt, 

AD-400  001  BIV,    I* 

KIONETS 

HEPATITIS  INONVIRALI 

METABOLISM  OP  PROTEINS, 
AMINO  ACIDt,  AND  AMMONIA 
IN  PATIENTt  SITH  LIVCR 
•ItEAlE, 

AB.400  4*«  •!«,    I* 

KLCBtlCLLA  PNCUMONIAC 

tPACE  ENvlRONHENTAL  CONDITIONS 

EPPECTt  OF  SPACE  CABIN 
CNVIRONMCNTS  ON  RCSISTANCE 
OP  MICE  TO  INFECTION 
SITM  KLCBSIClLA  PNCUM0N|AC. 

AD-40e  <0B  OIV,    14 

KLTSTRoNt 
DCtlBN 

MICM  POSCa  ■(••ANB  GENtBATOB, 
AD-40B  01*  DIV,   * 


LAMINAR  *euN 
NUMERICAL 

APPROXI 
OF  THE  LAM 
LATER  IN  A 
FLUID  SiTH 
AND  MAtt  T 
AD-40e 
APPROXI 
OP  COMPUTt 
tlONAL  LAM 
LATCR, 

AB-40e 


DART  LATCR 

ANALTSIS 

HATC  CALCULATION 

INAR  tOUNDART 

N  INCOMPRESSIOLE 

HEAT  TRANSFER 
RANSFER. 

1*1  OIV.   1 

NATION  METHOD 
N*  THE  TMRCE-DIHCN. 
INAR  BOUNORT 


la* 


DIV, 


LAMINAR  BOUNDART  LATCR 
STABILITT 

ON  HTDRODTNAHIC  STABILITT 
OF  TWO-DIMENSIONAL  UNSTEADT 
INCOMPRESSIBLE  LAMINAR  BOUNDART 
LATCRS, 

AD-40e  lOa  DIV,   « 

LAMINAR  BOUNDART  LATCB 
TRANSPORT  PROPCRTICt 

LAMINAR  BOUNDART  LATCR 
SITH  HTOROBCN  INjCCTtON 
INCLUDING  HULTICOMPONENT 
DIFFUSION, 

AD-400  04*  DIV.   « 

'•*8i«:A?«5 

tUPCRtONIC  tCPARATCD  AND 
RCATTACHINO  LAMINAR  PLOStI 

I.  6CNERAL  THEORT  AND  APPlIC'TION 
TO  ADIABATIe  BOUNDART  L*TER. SHOCK 
SAVC  INTCPACTIONt, 

AD-4ee  0T7  DIV,   « 

LAMINATED  PLAtTICt 
PROtTHCTICt 

SHRINKAtLt  teCKCTt  PLAtTIC 
PBCPORHS  To  CONPOBH 
TO  AN  AMPUTEE'S  STUMP, 

AD-40e  004  DIV.    I* 

LAMINATED  PlA$TICt 
tHEAR  STRESSES 

hethods  for  Evaluating 

SHEAR  tTRENGTH  of  PLAtTIC 
LAMINATEt  REINFORCED 
■ITH  UNSOVEN  GLASS 
FIBERS. 

AD-BOB  B40  DIV,    |« 

LAMINATES 
TOUGHNESS 

STRUCTURAL  DESIGN  INFORMATION 
ON  OIRD-IHPACT  RESISTANT 
SINDSHIELOS  FOR  HIGH 
PCRPORMANCC,   TRANSPORT 
AIRCRCRAFT,  GLAtt  AND 
PLASTIC  LAMINATCD  SlNDSNICLDS. 
AD-AOe  It*  DIV,   I 

LAN«UA«C 
ANALTtIt 

DtteoNTiNuout  vcatt  in 

TMC  CNGLItH  LANGUAGC. 

AD-400  aiT  DIV.   Jt 

ENGLItM  PRONOUMt  AND 


THEIR  VCa*AL  ASBCCHCNT 
AD-GOO  1(0 


«IV. 


J* 


LANGUAGC 

tCICNTlFIC  RCtCARCH 

LiNGuitrict  tRAiN  actcAacH 

AI|D    tPCCCH    PATVOLOGT, 

AD-400    ROS  DIV.        14 

LAPtC  RATC 
OALOONt 

RCLATIONCMIP  tCTSCCN 
TCMPCRATuaC  LAP*E  RATC 
AND  DALLOBN  ACCENT 
»ATC, 

AD-40e  **■  tlv.    1 

LAtCRI. 

ectiGN 

tOLID  tTATC  LAtcatI 
MODE  tTuDIEt,  CS  OPCPaTION. 
MATCaiALt  GaOSTM,  tPCCTaOtCAPT, 

AD-400  a47       DIV,  at 


LAtcat 

INTCapcaoMCTCat 

INVCtTKATION  OP  A 
LAtCa/INTCRPCaOMCTER  INERTIAL 
PLATFORM  ATTITUDE  MONlTOaiNG 
DCvICC. 

AD-400  TJO  DIV,    I 

tOLID  STATC  LASCRSI 
MODC  STUOICt,  CB  OPCRaTIOn: 
MATCRIALS  OaOBTH,  SPCCTPOSCOPV . 
AD-GOB  aoT  DIV,   at 


LA£-MAC 


COHCItlNT    O^TIC*k    <*0*ll    P<K*MCTr»S 
*ND     T*lieCT     KCr^CCTIaNf  , 

*D>*ae  trt  oiv,      * 

ULTIiavlOLCT     *«SO«*T|ON 
t'CCTKH     or    Itu8r-«^'L|CATI0N 
TO    L**C*t, 

•0-400  t«J  OIV.   21 

L*SCKS 

SCICnTIFIC    kcsokch 

L*St*Si    *    SunvCT    or 
•  USSIAM   LlTcii*TU*C    raon 
l»S4    TO     l»»<t, 

>0>*00    >«|  OIV.        29 

Norr  ST1N04K0  Ttnc  ro>>"UL* 
vTfi  wironT  ron  vt»Tie»L 

TUDItrT  L«TMt, 

40-koe  to§  OIV,     <* 

Nopr   sTtNOtKO   Tine   roKnut* 
TL-l    Kcro'T   rd»   •   *no 

S    NO,     J    TUKIICT    t*TMe, 

•o-*ee  to*  OIV.      2* 


L*UNCHtN6  SITES 

N>V*L  veSSCL*  lCORt*T*NTI 
hISSIlF  kOuNCHlNC  ZONC 

•se<*o  TMr  rKtNCM  sxir 

C.  C,  OU  rM*TL<. 

•o-*oe  «24         OIV,   |l 

LC*Dt*SHir 

rsTCHonrTHics 

VtLUtS     ASSOCIATCO    aiTH    nlLlTkUT 
COCK*    HOTIv»T|ON. 

•O-tOe    037  DIV,        i» 

rKCOICTioN  or  orricen  PC«ronn*Ncc, 
•o-*oe  o»»  eiv,   2* 

kC*«N|NC 
«TTITUOeS 

LCAKNINC  or  OtLANCCD 
•NO  UMI*L*NCCO  SOCIIL 
STruCTU**'. 

•  0-400  104  OIV.   2* 

kC*KNtM6 

Ktniur 

tNro"H<TtaN  *ssiniL*TieN 
rnon  StmsoliC  DlsrL*TS, 
•hounT  or  iNroKHATiON  rncscNTfo 
•NO  Kcnovro, 

•0-400  0J4  OIV,   2* 

LC^*n|N6 

rciiroXnaNCC    TCSTS 

ISOLATION  crrccTf  ■hcn 

^•|KCO->$SOCMTCS    *■£ 

r»tsENTto   stni^LtT, 

•0-400    401  OIV.        2* 

StKML    POSITION    ts 

*  cue     IN    LE**N|NGI 

TNC  trrerT  or  TesT-ntTE. 

•0-400  41*  DIV.   2* 

lcahnins 

PSTCHOnCTNICS 

KtPLic^TioN  or  p^iaeo-AssociATt 

LCANNINft  AS  A  ruNCTION 
or  S-"  $l"lt*»|TT, 

A0-40e  4N4  DIV,    2* 

lcamninc 

TEST  HETmOOS 

OEkAT  or  SELr-rCSTINC 

IN  Three   ttpes  or   p»a6i>Aneo 

TElT, 

AD-4ae  4*7  OIVi   21 

LEAST  seuAWrs  HETMOD 

■EST  COAST  LlNEANItT 
WUN  TO  DETEKNINE  CALIBRATION 
'  rACTO*  or  LACOSTe-MOnlERb 
CKAVITt  NfTEN  S-», 

A0-40e  )••  OIV,   2 

LENSES 

PNOOUCT ION 

AsPmEPIC  OPTICAL  ELENENTS 
PPOCPAn  -PPODUCTION  ANO 
N^NurACTuPlNS  nETHODS, 

40-400  004  DIV.   2< 

•^"Ai.fKss^r 

SOVIET  LITEPATuPE  ON  kIPC 
SUPPOPT  STSTENS.  PT,  a, 
•lOSCIENCFSt  CONpIlATIOn 
or  ASSTN^CTS, 

•D-400  I2«  DIV.    14 

LIPT 

elSTPItUTIDN 

•N  •STPPTOTIC  NETNOO  pop 
OETEPNININC  TME  LI'T 
OtSTPKUTtON  or  •  SSEPT-SACK 

•  IN6  or   riNITE  SPAN,  . 

AO-4oe  nit  oiv.   « 

LI6NT 

DEnaeUL*TtON 

SOtlO-STATC  TCCHNIOueS 
rO*  nOOUL'TION  ANO  OCnOOULATION 
or  OPTICAL  PAVES, 

A0-4ee  «i*       OIV.  2S 

kICMT 

neDuLATtOH 

SOLID-STATE  TECHNIQUES 
POP  nODULOTION  ANO  OEPODULATISn 
or  OPTICAL  PAVES, 

A0-40e  «IP  OIV,   2f 

nODULATioN  or  the  linear. optic 

EPPECT  AT  nlCROPAvE  pReOuCNCIES, 
AD. 400  441  DIV,   • 

LI6HT  OAS  eUNS 

PEPPORNANCE  iCNaiNEEPINCI 

A  eOHPARISON  or  SHOCK  ANO   tSENTPO- 
PIC  HEATINC  ON  LIOhT-CAS  6UN  CON. 

prmsion; 

AD-*ea  >Ni  OIV.     it 


light    PULSE* 

hEasupenent 

PULSE-LAHP.P^R^NETER  DtTrR"|NA> 

T|0N  It  opserv^tion  or  nonlinear 

OPTICAL  PHENOMENA, 

AD-40e  St2  DIV.   7 

LICHT  PULSC* 
REPlCCTION 

COHERCNT  OPTICAL  RADAR  PARAKCTERS 
AND  TARSCT  REPlECTIONS, 

4D>*ae  271       ei«.  * 

LleHTINS  EaUIPHENT 
RUNRATS 

EVALUATION  OP  AIRPIELO 
TAItrAT  CfNTERLlNt  LI6MTIN6 
rOR  lOR  VtSIDlLiTT 
OPERATIONS, 

A0-40e  77S  DIV,    I 

LtnlTEPS 

RADIOPRCeUENCT  PORER 

SEHICONDUCTOR  SRITCMIHS  ANO 

LiniTiNC  usiNQ  J  OS  Short 

SLOT  IHVDRiet  COUPLERS, 

,0-400  02*  DIV.   • 

LINEAR  STSTEnS 
CONTdOl  SVSTEHs 

The  representation  ppotLrn 

rOR  A  cENrPAL  LINEAR  DTNAMIC 
STSTEh, 

Ao-4oe  ess        div.   if 

LINEAR  STSTEnS 

HATHENATICAL  NODELS 

A  CL*SS  or  ESTIMATES 
IN  LINEAR  MODELS  RITH 
SEVERAL  OPSERVATIONS 
PER  CELL, 

•0-400  27D 


OIV. 


i» 


LINEAR  STSTEhS 
NOISE 

PARAMETER  ESTIMATION  IN  NOIST 
STSTEMS. 

AD-4ee  17*       DIV.  • 

LIPIDS 

AtfORPTION  (■lOLOelCALl 

erPECT  or  lipase  incestioh 

ON  SLOOD  lipid  levels, 

AD-4ee  SIJ  DIV.    14 

LIQUID  JETS 

HIOM.PRESSURE  RESEARCH 

A  MTDROPNEUMATIC  METHOD 
OP  LISUID  JET  BLOROUT 
UNDER  MI6H  PRESSURE, 

AD-400  BIT  OIV.   « 

LlOUlO  METAL  PUMPS 
SPACE  STATIONS 

INERTIA  PUMPS  roR  LISUlD 
TRANSrER  TO  AND  rPOM 
ORBITING  SPACE  STATIONS, 

A0-40e  7S4  elv.   27 

Liouie  rockpt  propellents 

REVIERS 

SOVIET  REVIER  OP  PROPELLANT 
APPLICATION  IN  LIOUIO-PROPELL'NT 
ROCKETS, 

A0-4ee  S2J  DIV,    10 

LIOUID  ROCKET  PROPELLANTS 
SENSITIVITT 

MECHANISM  or  EXPLOSION 
INITIATIONS   IN  THE 
STANDARD  IMPACT  SENS|T|V|TT 
TESTER. 

AD-4eO  401  DIV.    10 

lithium  compounds 
pluorides 

inhibited  dissolution 

RATES  or  I  1001  SURPACES 

or  SINGLE  CRTSTkLS 

or  LITHIUM  rLUORIDE-TECHNIOuE 

roR  bEtermination, 

•  0-400  12B  DIV,   2* 

LITHOSPhERE 

ELECTRICAL  PROPERTIES^ 

INVESTIGATIONS  or  fkECTRICAL 
CHARACTERISTICS  Or  ROCt 
MEDIA  SURPOWNDING  DRILL 
MOLES  IN  NEB  TORI 
STATE, 

A0-40e  7SB  DIV,   * 

LIVER 
LTMPh 


RqLE  op  bile  in  roRMATIDN 
or  HEPATIC  LTMPH. 


AD-4ee  121 


DIV. 


14 


LIVER 

RADIATION  EPPECTS 

EPrECT  or  IONIZING 
RADIATION  ON  REGENERATED 
LIVER  OP  PMITE  MICE 
rOLLORING  BRIEr  ANO 
CHRONIC  IRRADIATION, 

AD-40e  404  OIV.    14 

LOADING  (MECHANICS! 
SAND 

static  and  dtnamic 
sheak  strfngtn  test  op 

OPT  SAND, 

AD-4ee  1S4       eiv,  r 


LOADING  (MECHANICS) 
VEHICLES 

DESIGN  CRITERIA  roR 
GROUND  INOUCeO  DTNAMIC 
LOADS  rOR  VEHICLES  OPERATING 
ON  PREP4RrD  surpaces, 

AD-GOD  B4T  DIV.   J0 


LOGISTICS 

MANAGEMENT  CONTROL  STtTENS 

SURVET  or  INroRnATION 
REGUIREMENTS  ro"  NAVT 
NAINTENANCE  AND  MATERIAL 
MANAGEMENTS. 

AD-40e  «S0  DIV.    |R 

LOOP  ANTENNAS 
ADHITTaNCP 

ADMITTANCE  OP  BARE 
CIRCULAR  LOOP  •NTENN4B 
IN  •  OISSlPATlvE  MEDIUM, 

•0-400  SI*  Dtv,   B 

LOOP  ANTENNAS 

ANTENNA  RADIATION  PATTERNS 

NER  VOR  CeUNTERPOIBE  STSTCN 
POR  REDUCTION  OP  SITING 
ERRORS. 

AD-4eO  142  DIV,   B 

LOOP  ANTENNtS 

PERPORMANCE  I ENGI NEER I NG I 

MATRII  REPRESENTATION 
DP  MULTI-LOADED  CIRCULAR 
LOOP  ANTENNAS, 

•0-400  *40  DIV.   B 

LOOP  •NTENN^S 
TRANSIENTS 

EXPERIMENTAL  INVESTIGATIONS 
ON  THE  TRANSIENT  RESPONSE 
CHARACTERISTICS  or  RECTANGULAR 
LOOP  ANTENNAS. 

AD-4eO  7«T  DIV.   8 


LOOP 
■  A 


OP 

PI 


ANTENNAS 

VE  TRANSMISSION 
RECEPTION  •NO  TRANtnlSSIDM 
TRANSIfNT  ELECTRDNAGNCTle 

ELDS. 

AD-4eO  lis  Dtv.   II 


LORAN 
NAviGA 
HIG 
TANDA 
»REC| 

•  0 

Su" 

NUC 

fOMIC 

JR-TE 

NO  NU 

•  0 


STA 

-PR 

^"Scl 

ON 
•  TO 
LOI 
ANO 


TION  AIDS 

H-ACCURACT  PREBUENCT 

RDS  IN  AERIAL  NAVIGATION 

sE  Clocks, 

400  107  DIV.    I* 

ERATuRE  RESEARCH 
irir  rIsCaIch 
H^RT  or  RESEARCH 
LE^R  MtSNCTIC  RESONAHCC, 

srreTRoscoPT , 
mper^ture  phenomena, 
clear  structure. 

400  BT*  DIV,   BB 


LUBRICANT  ADDITIVES 
CLTCOLS 

DEVELOPMENT  OP  riRE-RCBISTAMT, 
■ATERBASED  ADDITIVES 
POR  MTDRAUlIC  rLUlDS, 

AD-400  t4S  DIV.    |R 

LUBRICANTS 

MINERAL  OILS 

EPrECT  or  bremsstrahlung 
or  A  2S  MEv  betatron 

AND  ULTRAVIOLET  RATS 
ON  MINERAL  LUBRICATING 
OILS, 

AD-40e  t»m  DIV,    |« 

LUMINESCENCE 
EieiTATION 

ABSOLUTE  GUANTun  IPPICICaC* 

or  SODIUM  salICtlatc 

BT  EXTREME  ULTRAVIOLET 
LIGHT, 

AD-AOe  122  DIV,   2S 

LTMPH 
LIVER 

ROLE  OP  BILE  IN  PORMATION 


OP  HEPATIC  LTMPH, 
AD-40e  121 


DIV,    I* 


MACHINE  SHOP  PRACTICE 
OPERATION 

NOPr  STANDARD  TIME  PO*"UL* 
POR  ANoeirE  OPERATION 
TIME  STUDIES. 

AD-400  1*0  DIV,   24 

MACHINE  SHOP  PRACTICE 
ORDNANCE 

NOPr  STANDARD  TIME  rORMWLA 
GR-B   REPORT  POP  CENTER 
LAPPING  OPERATION   TIME 
STUDIES, 

AD-40e  1*1  DIV,   24 

NOPr  STANDARD  TIME  rORMULA 
GR-S  REPORT  rOR  CENTCRLESS 
GRINoER  OPERATION  TIME 
STUDIES, 

AD-400  I**  OIV.    24 

NOPP  STANDARD  TINE  PORMULA 
r-l   roR  JIG  OPERATIGN 
TIME  STUDIES, 

AD-40e  1*4  DIV,   24 

NePr  STANDARD  TIME  PORMULA 
GR-2   rOR  INTERNAL  GRINDING 
OPERATION  TIME   STUDIES, 

AD-40e  1*7  eiv,   24 

NOPr  STanOAWo  time  PORMULA 
GRD  rOR  HATTISON  SURPACE 
GRINOER  OPERATION   TIME 
STUDIES, 

AD-iee  |«B  DIV.   ** 

NOPP  STANDARD  TIME  rORHULA 
SM.27  rOR  METAL  rABRICATOR 
OPERATION  TIME   STUDIES, 

A0-40a  I**  Dtv.   I* 

NflPP  STANDARD  TIME  rORMULA 
M-l   REPOPT  roR  MILLING 
MACHINE  OPERATION  TIME 
STUDIES, 

A0-4oe  200  OIV,   24 

NOPP  STANDARD  TIME  PORMWLA 
M.J  REPORT  POR  MILLING 
MACHINE  OPERATION   TIME 
STUDIES, 

40.400    201  OIV.       (4 


NI-16 


NOPP  STANOARD  T|HC  PORHUtA 
na.l  POR  MANUAL  ARC  OElDING 
OPtRATIOH  TINC  tTWOIEf, 

A0.40e  III  ilV,   IB 

NACNINE  SHOP  PRACTICE 
TIME  STUDIES 

NOPP  STANDARD  TINE  PORMULA 
M.AiD,  POP  ASSCMBLT  OPCOATiSn 


TIME  tTUDIES, 
AO-Aoe  1*1 

MACHINE  TOOLS 
TIME  STUDIES 

NOPP  STANDA 
REPORT  POP  ART 
STRIPPING  MACH 
AD-40e  1*1 
NOPP  STANDA 
BR.B  REPORT  P 
LAPP|NG  OPERA* 
STUDIES, 

A0.400  |*S 
NOPP  STANDA 

SN.iy  ro*  NETA 

OPERATION  TIME 

Ae.400  I** 

NOPP  STANDA 

•S.I  REPORT  PO 

PASRICATOR  MO 

AO.400  210 

"•8848" 

■eooooRKiNS 

40-400  OS* 


•  I*. 


I* 


RO  T|NC  PORNWLA 

OS  R|RE 

INC, 

OIV,   24 
RO  TINE  PORN(«LA 
OR  CENTER 

ION   T|HC 

OIV,   24 

RO  TIME  PORMULA 
L  PASRICATOR 
STUDIES, 

Div,   24 
RD  TIME  roRHULA 
R  BALES-STRIPP|T 
D  lO-A, 

eivi  <• 


MACHINESi 

Olv, 


2* 


RnInation 


NASNCSIUM  ALLOTS 
CORROSION 

THE  CORROSIVITT  OP  MACNCSiUn 
ALLOTS  IN  i    AND  20  PERCENT 
SALT  P06  fNvlRDNMENTS, 

•0-400  02*  OIV.    I* 

MASS  SPECTRDNETRie  OETt* 

OP  THE  DISSDCIATION 

CNERGT  OP  THE  ROLECULES 

MGO,     CAO,     SRO    AND    SRIO, 

AD-AOe    <I<I2  SIV,        <l 

"•mi^uS'UAfJHii* 

SPECTRUM  ANALTtER  WSlNS 
MAGNETIC  CORE  DIGITAL 
STORAGE, 

AD-GOO  21*  0I«,   S 

MAGNETIC  PROPERTIES 
RARt  EARTH  CLEMENTS 

VARIATION  OP  PERIOOICITt 
OP  MAGNETIC  STRUCTURE 
•ITH  DILUTION  AND  TEMPERATURE 
POR  THE  HEAVT  RARE  EARTH 
NETALS, 

AD. 400  772  OIV,   IS 

MAGNETIC  RECORDING  STSTEMS 
DATA  STORAGE  STSTEMS 

DEVELOPMENT  OP  AN  INTERMEOIaTC 
CAPACITT,  HIGH-SPECD 
MAGNETIC  PIlM  MEMORT 
STSTEH, 

AO-GOe  271  DIV,   JO 

NASNETISH 

RELAXATION  TIHC 

PARAMAGNETIC  RELAXATION 
IN   CRTSTALS, 

40.400  OB*  OIV,   2* 

MASNCTDHTOReeTNAMICS 

ELECTRIC  PORER  PRODUCTION 

INVESTIGATION  OP  MAGNCTICALL* 
INDUCED  lONIIATION  OP 
XENON  USING  MHO  GENERATORS, 

AD. 400  sii       DIV,  as 

NASNETOHTOROOTNAHICS 
GENERATORS 

LARGE-SIGNAL  BEHAVIOR  OP 
A  PAnAMETRtC  HAGNETOGAseTNAMie 
GENERATOR,  , 

AD. 400  00*  OIV.   IS 

MAGNETOHTDReDTN AMIES 
lONItATION 

NON.CGUILISRIUM  lONIIATION 
AND  MAGNETOHTDRODTNAMIC 
PHENOMENA, 

AD-AOi  S24  OIV.   IS 

HAGNITRONS 

ELECTRON  TUBES 

AXIALL*  EXTENDED  INTERACTIOM 
AREA  INVERTED  COAXIAL 


MASNETRON, 

AB-40e  711 


0I«. 


magnetrons 

mamupacturing  methods 

production  engineering  measure 
por  voltage  tunable  magnetrons, 

AD. 400  0«<  DIV,   B 

na(netrons 

microrave  eouipment 

ax|allt  extended  interaction 
AREA  Inverted  coaxial 

MAGNETRON, 

AD. 400  711  •!»,   S 


MAGNETRONS 

PERPORMANCE  I ENG I NEERIHS I 

COMPARATIVE  ENGINEERING  EVALUATION 
TEST  oP  THE  SJ24  MAGNETRON 
AND  THE  fJ24  MOO|P|EO  MAGNETRON, 
40.400  ttl  OIV,   B 


HALATA 

""sTUOrSp  VISISILITT  CONDITIONS 
IN  HALATA  AND  VARIOUS 
ASPECTS  OP  PHTSICAL 
SCOGRAPHT  AND  HETEOROLDGT. 

Ae-4oe  7ii  OIV,     a 


^ 


MAC-MSD 


«ANA«IM(NT  CONTROL  STSTEMS 
COSTS 

introeuction  to  the 
pert  cost  stbten, 

ad. 400  ib*      div,  i* 

n4mganese  compouno's 
ptroltsis 

tmcrmal  oecomposition 
kinetics  op  hansamcsc 
ctclopentadientl  tricarbontl 

•NO  holtsocnum  CaRSONTL, 

AD-400  Bl*  Ol«.   R 

BSNOHCTCRS 

INSTRUMENTATION 

RECORDER  OP  PRESSURE 
PULSATIONS   AND  THEIR 
rRBOUENCIES  IN  LlOUIe 
AND   GAS  PLORS, 

AD.400  77*  DIV,   SO 

•"•SKtrSJUs*"*  "«»••"• 

PRDBVCtlDN  TECMNleUCS 
POR  ASSEHSLINS  AND 
TESTING  THE  I.SI47  CERAMIC 
TETRODE, 

Ao.ioe  SON       Olv,  s 

RAPPING 

COHPILCRS 

OPTIMIIATION  OP  A  DIGITAL 
AUTOMATIC  MAP  COMPILATION 

STSTEm. 

AD. 400  I  If      oi««  as 

RAM  INS 

naoar 

IMAGE  OESISN  PON  TERRAIN.NAPPING 
RADAR  STSTEMS, 

AD.Aoe  o*n  eiv,  s 

*APS 

NCPRODUCTION 

EVALUATION  AND  TEST 
OP  A  SINGLE  COLOR  ELECTROSTATIC 

PRINTING  MACHINE  POR 
THE  REPRODUCTION  OP 
TOPOGRAPHIC  HAPS  ANO 
CHARTS, 

AD. 400  2*1  DIV,   a 

1ARAGIN6  STEEL 

MECHANICAL  PROPERTIES 

MARAGING  STEELS,  RITH 
IS  PER  CENT  NICKEL  ALLOTS, 
MECHANICAL  PROPERTIES, 

AD'ADO  *27  DIV,   I* 

N4NASING  STEELS 

PRACTURE  (MECHANICS) 

INVESTIGATION  OP  LDR.CTCLE 
PATIGUE  PAILURES  IN 
LAOISH  DAA-e  STEEL.  4AL.RV 
TITANIUM  AND  IBNKtOOl 
MARASING  steel  BT  APPtICO 
PRACTURE  MECHANICS, 

AD'ADO  ITS  DIV,    |T 

MARINE  OIDLOGT 

MAM  AND  THE  SEA, 
A0.40D  S70  OIV,   I* 

•'*8«iNJi8k?«'' 

TRANSACTIONS  OP  THE  MURMANSK 
MARINE  SIOLDGICAL  |NST|TUTE, 
AD. 400  01*  elv,   2 

HARTENSITE 

INTERNAL  rptCTION 

suRvEt  op  literature 
sealing  rith  the  internal 
priction  op  martcnsite, 

AO-AOe  B*B  OIV. 

NARTENSITE 

MECHANICAL  PROPERTIES 

EPPECTS  oP  COLD.DRAaJNS 


ON  THE   MECHANICAL 
PROPERTIES  OP  STElk 
RODS, 

AD.400  NOR 


•  l»l 


|T 


IT 


MASS  SPECTROBCOPT 

OlSPLAT  STSTEMS 

esciLLescoPEs  couipped 

•ITH  POLAROID  LAND 
CAMERAS  POR  RECORDING 
NAPID  CHANGES  IN  MASS 
SPECTRA, 

AD. 400  ISO  DIV,   IS 

MASS  SPECTROSCOPV 

SAS  IONIZATION 

MASS  SPECTROMETER  STUDIES 
OP  IONIZATION  PROCESSES 
IN  NITROGEN, 

AD.4DD  111  OIV,   i* 

MASS  SPCCTROSCDPT 
SOL  I  OS 

PLASH  VAPORIZATION  OP 
SOLIO  MATERIALS  POR  MASS 
SPECTROMETRT  ST  XENON 
PLASHTUBE, 

AD.400  IS*  OIV,   IS 

NATERIAL  CONTROL 
NAVAL  EOUIPMENT 

SURvET  OP  INPORMATION 
REGUIREMENTS  POR  NAVT 
MAINTENANCE  AND  MATERIAL 
MANASCMEMTS, 

AO-400  *S0  OIV,    IB 

MATERIAL  roPMINB 
METALS 

RESEARCH  ON  U,  S,  GOVERNMENT 
HETALRORVING  PROCESSES 
AND  EOUIPMENT   RITH 
EMPHASIS  ON  REPRACTORT 
METALS,   SERTLLIUH,  SUPERALLOTS, 
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ANO  HjSM^STNENGTX  STEELS. 


Ao-Aoe  OSS 


»» 


MATERIAL  POPMING 
TIME  STUDIES 

NOPP  STANDARD  TIME  PORMULA 
PP. I   REPORT  POR  PIPE 
PASRICATING, 

AD-GOD  iOl  OIV.   I* 

MATERIALS 

PRESERVATION 

DETERIORATION  OP  MATERIALS 
IN  STORAGP  and  RECOMMENDED 
STORAGE  CONDITIONS, 

AD.400  S40  DIV.   I* 

BISLIOSRAPMT  ON  PRESERVATION 
OP  INACTIVE  EOUIPMENT 
AND  LDNS.TCRM  storage 
OP  MATERIALS, 

AO.400  4*1  OIV,    IB 

MATERIALS 
PROCESSING 

MATERIAL  PROCESSING  ANO 
PHENOMENA  INVESTIGATIONS 
POR  PUNCTtONAL  ELECTRONICS 
SLOCKS, 

AD.*oe  lis  OIV,   S 

MATHEMATICAL  MODELS 
CUMULUS  CLOUDS 

SIMPLIFIED  MODEL  POR 
THE  PORHATION,  MOVEMENT, 
AND  DISSIPATION  or 
PAIR  rEATMCR  CUMULUS 
CLOUDS, 

AD'Aoe  sss       OIV,  I 

MATHEMATICAL  MODELS 
VISU«L  PERCEPTION 

STUDIES  or  MATHEMATICAL 
MOOELS  OP  VISUAL  PERPONHANCE  ' 
CAPABIlITT, 

AO.AOe  BSB  DIV,   IB 

MATHEMATICAL  PREDICTION 
GAMMA. RAY  SPECTRA 

PENETRATION  OP  PLANE 
NORMAL  GAMMA  RATS  THROUGH 
SLABS  OP  ALUMINUM  ANO 
STEEL,    III  PRDCesSEO 
NUMERICAL  DATA, 

AD. 400  S«l  DIV,   20 

mathematical  prediction 
stock  level  control 

Exponential  shootmins 
methods  por  predicting 


THE  DEMAND  POR  SPARE 
PARTS, 

AD-40e  IS* 


OIV, 


IS 


MATRIX  ALGEBRA 

DATA  PROCESSING  SYSTEMS 

OPTICAL  PROCESSING  STSTfM 
USING   THERMOPLASTIC 
ANO  OIL  PILM  TECHNieuES 
POR  STOCHASTIC  MATRIX 
STORAGE, 

AD.ieO  IT*  DIV,   JO 

MATRIX  ALGEBRA 

NUMERICAL  METHODS  AND  PROCEDURES 

MATRIX  REPRESENTATION 
OP  MULTI. LOADED  CIRCULAR 
LOOP  ANTENNAS, 

AD'ADO  RAO  •{«,   0 

MATRIX  ALGEORA 
THEOREMS 

BOUNOS  POR  THE  RANK  OP  THE 
SUH  OP  TOO  MATRICES, 

AD'ADO  vri  OIV,    IS 

MEASURING  DEVICES  iriEcTRICAL  •  ELECT 

VOID  PRACTION  MEASUREMENT. 
•ITH  PARTICULAR  ATTENTION 
GIVEN  TO  THE  RADIOACTIVE 
PARTICLE  ATTENUATION  TECHNIOurs, 

AO'Goe  sr*      OIV,  * 

MEASURIN 

SIOPHT 

ELE 

BT  TRA 
8UANTI 
INVEST 

THE 
DIRECT 
THE  BO 
PROrIL 
HEATED 
AD 


16  OEVICCS  ICLECTRICAL  *  CLCC 

sics 

ctrical  measurement 
nsouceos  dp  mechanical 
tics  |n  physiological 
igations. 

-AOe  4IJ  DIV.    14 

6  DEVICES  (ELECTRICAL  *  ELEC 

LOCAL  METHOD  POR 
MEASUREMENT  OP 


UNDART'LATER  VELOCITT 
~   ~  A  NONUNIPORMLT 


E  or 


rL»T  PLATE. 
'400  SO* 


OIV. 


MEASURING  DEVICES  (ELECTRICAL  •  ELEC 
SAPETT  DEVICES 

UTILIZATION  or  ELECTRONIC 
MEASURING  EQUIPMENT  IN 
INDUSTRIAL  SAPETT. 

AD-ADO  SBI  OIV.    I* 

MECHANICS 

PERTURBATION  THEORT 

THEOREM  or  A,  N,  KOLMOGOROV 
CONCERNING  THE  CONSERVATION 
OP  CONOITIONALLY  PERIODIC 
MOTIONS  RITm  small  CHANGE 
or  THE  HAMILTONIAN  PUNCTION, 

AD-400  114  Olv,   IJ 

MEDICAL  EOUIPMENT 
ANESTHESIA 

APPARATUS  POP  ELECTRONARCOSIS, 
AD-AOe  1*7  DIV,    14 

MEDICAL  EQUIPMENT 
BLOOD  PRESSURE 

INSTRUMENT  POR  RECOROINS 


UED-Ua. 


TMC  ruk«e  ■»«tt  *N0  DCTtMHIMIMO 
THC  tkOeO  rKCISUMt  tN  *N|n*k*> 

*B-4ee  !••       eiv.   i* 

llCDIC*k    CtUlmCNT 

•koae  m\.9t 

iNfTOUKCNT  roK  HCCOKDINO 
TMC  rULtt    mtVCi    *N0  DETe""IN|NC 

THC   tkOOD   nuiiunt    in   *Nin*Lt, 
*e-*oe   !•)•  oiv.      1* 

NCOtOt    (Vir^ktlt 

actcuc  KIT* 

r«*«l>CtCuC  HCOICJL  K{Tt 

AO-*ea  f««        Btv.   I* 

nCkTiN* 

v*cuun  *rr«»*Tut 

*T*TIST|C*L  *N*kTtlS 

cv*Lu*TiOH  or  nCkTiMa 

*Ne    TII«MSVe«SC    PIIOPt*T|Ct 

or  hiSm-stdcmstm  im-ii 

T.TFCI     STCCL, 

«o-*oe   !••  Bi«>      >' 

'  ncii**4N[t 

Ck**TlCITT 

riNITC  INOCNTATtON  Of 
AM  CLASTIC   nCMCMANC 
•T  *  fPMC*IC*k  INDCNTC*. 

kD-*ee  Til       Dtv,  it 

tCnSRANCf 

iTInULATieN 

•CNCSIS  or     ACTION  POTtMTIAL 
IN  CICITABlC  TIttwCt, 

AO-AOe    J<S  OIV.        |A 

nCNOiiT 

'•TCHenCTVICt 

iNroHHATION  ASSlnlLATION 
Paon  ITHtOLlC  Olt^kATt, 

AxouNT  ap  iMfoitnATieN  PacfCNTCo 

AMD  •CHOvrO, 

Ao-Aoe  ej4       Div.  <• 

nCTAk  C0ATIN4S 
eilOATlON 

nCTAk  COATINfiS  TO  PaOTCCT 

Nietlun  ALLOTS  raen  oHdation. 
AO-Aoe  1*1  OIV.      I* 

HCTAL    PILE'S 

CLCCTIIICAL     eONDUCTANCr 

NfAN  P»et  PATH  AND 
SOUNOART  INPlUCNCCS 
IN  TMC  nCTALLIC  PICLO 
f PPCCT, 

AO-AOe  401  DIV.   19 

nctal  plates 

ncchanical  pkopcptics      * 

oasc-mptal  cvaluation 
op  a  phoouction  clcctric- 

PUNNtCC  MCAT  OP  SNI-C"-nO-V 
ITCCl,. 

AO-AOe  T«l  OIV,    |T 

nCTALLiC  COnPOUNOS 
MCAT  OP  POaHATION 

MCATS  OP  POKIATION 
OP  METALLIC  ■OKIoeS, 
IN  PARTICULA*.  AL  ANO 

z<*  oe'iecs,  ot  pluokinc 

son!    CALO*IMCTIir, 

ao-aoo  i«4  di«.     n 

"*IS8bi?irJI5>klT,c« 

ACOUSTIC  CHISStON  IN 
SOLO  SINGLE  CNTSTAlS 
UNBE*  APPLIED  STnCSSi 

"OLE  0'  TME  SUNPACe 
ANO  SUNPACE  PILMS. 

Ae-400  Hi  OIV.  t* 

metallunbt 

tunostcn  allots 

development  ano  evaluation 

OP   TUNfiSTCN-SAtE  ALLOTS 
P"EPA*eO  ST  TME  VACUUM-ARC- 
CASTINt  PPOCESS. 

Ao-Aoe  004        eiv.   |t 

KCTALSPfiANie  COMPOUNDS 
rOLTMCNS 

STUDIES  IN  TMC  PICLO  0^  eOOROINA. 
TION  CHAIN  POLTHCRS  Vll.   COONOINATIO 
POLThCNS  BaSCO  on  OUINliANIN 
AND  •.  "l'»SIS-|ACETOAeeTTLI»OIPMCNTL 
ETmE*. 

Ae>4oo  OSS       OIV.  • 


METALS 

coNNesiON 

CONKOSION  AND  PNOTCCTIOH 

OP  nETAL  stnuctunal  matcnials 
And  allots  -collcction 

OP  ANTICL'S, 

•0-400  TB«  DIV,    IT 

METALS 

DEPONMATION 

Ultrasonic  cppects  on 

^  DEPORMinON  CMARACTERISTies 
•  OP  METALS. 
^        A0-40e  IBS  BIV.    |T 

Petals 

couATiONs  OP  state 

EOUATISNS  OP  state 
POR  SOLID  BODIES  IMETAtS 
ANO  IONIC,  VALCNT. 
ANB  MOLECULAR  CRTSTAkSl, 

A0-40e    4|<l  oiv.        iS 

NCTALS 

PATleuC  IMCCMANICSI 

nondestructive  evaluation 
op  metal  patisue  magnetic 
inspection  op  stress 
ctcled  rdo.ttpe  specimens, 

Ao-*ee  >TT       OIV,   |T 


MCrlkS 

phbtoelccthic  cppcct 

PHOTOCLECTRIC  EPrCCT 


IN  eOLLOIDAk   MCTAL 
fAMTICLCS. 

AO-400  a*4 


OIV,  as 


NCTALS 

surpacc  p"e*cRTics 

ON  TCSTINS  MATERIALf  rO* 
CAVITATION  DANASC  RCsISTANCC. 

Ao«*oe  014       oiv,  « 

TmV'kncss 

AIRCRAPT  INTERIOR  MATC«IALS 
TCSTINC  POR  PLANHABIlITT 
AND  SMOKC  CHARACTCRISTieSt 

AD>4ee  SBT       DiVi  I 

NCTC0R0L0Sie4k  INSTRUMCNTS 
DCSISN 

PROTOTTPC  OCVCLOPMCNT 
POR  MCTCORBtSSICAL  INSTRUMCNTS, 
AD-40e  B)4  BIV,   i 

NCTCOROLoSir Ak  PARAMETCKS 
MATHEMATICAL  HOOCLS 

simplipied  model  roR 

TMC  PORMATION,  MOVEmCMT, 
and  DISSIPATION  OP 
PAIR  aCATHCR  CUMULUS 
CkOUDS, 

AD-40e  BIS  DIVt   I 

"J^rVBJiSSVslISJSViliSs 

MrTCaROLOGICAL  PROBUCTS  PROM 
BlaiTlzEO  SATELLITE  VIOICOn 
CLOUD  PICTURES, 

A0>40a  OTB  DIVt   M 

nCTCOROLOOT 
CLOUDS 

THCORCTICAk  AND  OBSCRV AT  I ONAk 
STUOICS  OP  VOR.TCI  CLOUD 
PATTCRN8, 

AD-40e  04*  DIV,   i 

NCTEOROlOST 

METEoROLOeiCAL  INSTRUMENTS 

OPERATION  AND  PCRPORMANCe 
OP  THE  CCPAR  MILL, 
TElAS  METtORDLOeiCAL 
TORCR  PACILITT, 

AD-40e  IIS  e|V(   i 

MCTCOROLOGT 

POLAR  RC6I0NS 

SEMINARS  ON  THC  STRATOtPMCNCt 

mcsosphere  and  'OLAR 
meteoroloct, 

AD-40e  44*  DIV,   t 

HETEDROLOST 
TMEORT 

COMPUTATION  OP  THE 
VERTICAL  CIRCUkATION 
IN  A  PRONTAk  ZPNE 
PROM  TME  SUASI-GEOSTRBPHIC 
EOUATIONS. 

AD-4oe  14B       01*.  a 

MEXICO  GukP 

OCCAM  CURRCNTS 

SURPACE  CIRCUkATION  IN 
NORTmCaSTPRN  GukP  OP 
MEXICO  AND  ITS  RELATION 


TO  k^'Ak  BINDS  ANO 

dcnsitt  variations, 
AD-4ee  B<B 


DIV, 


MICROMINIATURIZATION  I CkCCTRONI (8 t 
BIBLIOGRAPHIES 

PRINTED  CIRCUITS  ANB 
■ELOEO  MOOULES-ANNOTATCO 
BISLIOGRAPHT, 

A0-40e    TOB  DIV.        B 

nICIIDORSANISMS 
PETROLEUM 

HICROOPGANISMS  |N  PETROLEUM 
PRODUCTS, 

AD>40e  «Jt  Oiv.    10 

MICROSCOPT 

PLUORESCEMCE 

BIOLOGICAL  APPLICATIONS 
OP  ULTRAVIOLET  PLUORESCENCE 
MICROSCOPT, 

AD-400  777  OIV.    |4 

SHORT  PERIOD  Mie"OSCtSH|e 
STUOT  AT  SKULL  CL I P' , ALASKA , 
A0-4oe  tSN  DIV.   t 

lUCRORAVE  AHPLIPICR* 
ELCCTRON  GUNS 

DESIGN  CRITERIA  POR 
A  LOp-NaiSC,  cross-pield 
CkCCTRON  Gun  amplifier, 

AD-400  STB  DIV.   • 


HleRORAVE  AMPLIPIERS 

noise  (radio) 

pive-rpactancc  broadband 

COMPENSATION  PIkTCR  DCSICNt, 
AD-400  •)••«  DIV.   • 

nicroravc  ampliptcrs 

Plasma  phtsics 

BCAM-PLASMA  AMPklPICATION 
OP  HikklMfTER  BAVCS. 

AO-Aoa  101  OIV.   B 

MieRO||^VC  AMPlIPICRS 

EKPCRIMCNTAk  AND  ANAkTTICAL 
EVAkUATIeN  OP  THC  MIGH-CPPICI- 
CNCT  CAPAPILITICS  or 
TMC  CTCLOTRON-STNCMRONOWS 
■AVE  AMPLIPIERS. 

AD-40e  SS«  DIV.   • 


nic*e*AVC  AMPkirtcM 

t    BAND 

MiaM  PORCR  l-BANB  BCNCNATO*. 

AD-40e  01*  OIV,   • 

MICROSAVC  CBHMUNICATION  BTBT(N* 
SUPCRHIBH  PRCSUEHCT 

AIRBORNE  eOHNUNICATlOH 
STSTEMI  HARCOM  BCkAT, 
PHASC  i.  SATHCRINS 
AND  AMAkVSIf  OP  DATA 
ON  AIB-TO-AIR  AND 
•■eUM>-TO-*l*  MlCROBAVC 
PROPSSBTtON  AND  TRANSNIStlOlU 
AB-BOB  BRI  BIV,   • 

NICRORAVC  CBUIPMCNT 

DIODES  (tfMICONOUCTORI 

HIGH  BURNOUT-RESISTANT 
l-BAND  TUHNCk  DIODCS  POR 

eeuNTcRNCscuics  (buipmcnt. 

AD-4B9  Hi  DIV.   • 

nlCRORAVC  CBtttPMCNT 
CkECTRON  TUBES 

HIGM-PBBCR  lOBSOO  HC 
CRCSTATRBMB, 

AD-4B0  l«f  DIV.   a 

ntCJIORAVC  CBWIPNCNT 
CkCCTRBNIC  BRITCHES 

BROADBAND.  SOkID  STATC. 
HIGH  PORCR  SRITCmCS 
COVCRInB  TmC  RANGC 
PROM  I  KmC  to  II  KMC. 

AD-400  t<0  DIVi   a 

NICRORAVC  CBUIPMCNT 
ENtRBT  CONVERSION 

EkCCTRON  SCAN  PARAMCTRIC 
CONVCRTCR, 

A0-4O6  ?IJ  BIV.   a 

NICRORAVC  EOUIPNCNT 
PRODUCT  ION 

DCvCkOPMCNT  OP  AOVANCCe 
NICRORAVC  CDMPONCNTS  AND 
TCCHNIBUCS  -PkANAR  MCIASONAL 
PCRRITCS  AND  DEVICES. 

AB-400  B7I  DIV.   a 

HICaORAVC  CBUIPMCNT 
•  BAND 

SOklD-STATC  RP  BCNCRATOR, 

Ao-400  701       DIV.  a 

AIRBOBNC  CDMMUNICATIOH 
STSTCmI  HARCOM  RCkAT, 
PHASE  I.  SATHERING 
AND  ANAkTStS  OP  DATA 
ON  A|R>TO-A|R  AND 

aReuMa«TB-A|R  microravc 

PRaP4(4Tt«N  ANO  TRANSMISSION. 

*Ba4oe  a<i       eiv.  i 

HICRORAVCS 
PROPAGATION 

EkECTRON  INTERACTIONS  IN 
CRTOGENIC  HEklUM  PkASMAS, 

AD-400  0«S  DIV.   ft 

HICNORAVCS 
SCATTCRING 

BACK  SCATTERING  AND 
ATTENUATION  PROPERTIES 
OP  CkOUD  AND  PRECIPITATION 
EkEMCNTS  IN  THC  NICRORAVC 
REGION, 

AD-BOO  4«J  BIV.   a 

HIklTART  eOMMUNICATIONt 
SPECIPICATIONS 

eCSISN,  DEVELOPMENT, 
HARDRARE  PaBRICATION 
AND  TESTING  OP  THC 
COMMUNICATION  STSTCN 
AN/USC-JIVI  PREPROeuCTIOH 
MODELS, 

AD-4B0  ISI  DIV,   a 

NIklTARV  PACIklTlCB 
ACOUSTIC  PROPCRTICS 

ANAlTsIS  op  ACOUSTICAL 
PROBLEMS  AT  THE  SATELLITE 
CONTROL  PACILITT. 

AO-400  S74  DIV,    It 

HILITART  PERSONNEL 

PERSONNEL  MANAGEMENT 

INTER-Sf *V ICE  CONPERENCC 
ON  TCCHNIOUES  POD  OCTCRH|N|N« 
THC  HIklTART  CARCCR  PORCC  STRUC* 
TURC,  aASMlNSTON,  D,  C.  HAT  aB-IB, 

Ao-4oe  OS*       DIV.  at 

HIklTART  PSTCMOkOGT 
ARHT  PCRSONNCk 

VALUES  ASSOCIATED  BITN  HlklTARV 
CAREER  MOTIVATION.  • 

AD-40e  DS7  DIV.   IB 

HILITART  STRATCGT 
RCVIERS 

APPRAISAL  OP  CHANGES 
IN  TME  SECONO  EDITION 
OP  NARSMAL  V.  D.  SOKOkOVSKI I'S 
'HIklTART  STRATCGT', 

AD-BOO  OBI  DIV.    |B 

HILITART  STRATCGT 
USSR 

APPRAISAL  OP  CMANBCS 
IN  THE  SECOND  ED|T|ON 
OP  MARSHAL  V,  0,  SOKOkOVSKIt *1 
•MIklTART  STRaTEgT*. 

Ae-400  OBI       OIV.   ta 

HILITART  STRATEGT 
■CSTERN  EUROPE 

SOME  IMPklCATIONS  OP 
STRATCGIC  CONCCPTS  fO* 

■CSTCRM  CUROPE  NWCkCAR 
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•EAPONS, 

AO-*ee  s<T 


•  IV. 


ts 


HIklTART  TRAIHINa 
NAVlBATlBH 

advanced  land  navibatiom, 

protOTtpp  program  8P 

INSTRUCTION  OP  ENLISTED 
HCH  TO  NAVIGATE  A<CUR*TCkT 
OVCR  DlfPtCukT  UNPAHIklAB 
TCRRAIN  UNOCR  Akk 
COHDlTIDMS  DP  VlSIBIklTT. 

AD-400  7RS  DIV.   <l 

HlkklMCTC*  BAVCS 
NOISC  GENERATORS 

NOISE  SOURCC  POM  HlkklNCTC* 
RAvCkEMOTH, 

AO-BOD  <<I4  DIV.   a 

nIkkING  HACHIMCa 
CONTROk  STSTEHS 

DEVCkOPMCNT  DP  ADAPTIVE 
CONTROL  TECMNIBUES  POR 
MUHCRlCALLT-CONTROkkCD 
HIkkING  MACMINCS,    8CN0II 
RCSEARCH  DTNA.PAfH  10 
CONTINUOUS-PATH  NunCRICAk 
CONTROL  STSTEM  MODIPICD 
POR  USE  RITH  ADAPTIVE 
CONTROkkCR, 

AD-400  110  0|V,   a* 

HIkkING  MACMINCS 
TIHC  STUOICS 

NOPP  STANOARO  T | HC  PORMULA 
H-l   REPORT  POR  MikklNB 
HACM|NC  OPERATION  TIME 
STUDIES, 

AD-4oe  toe       DIV,  >* 

NOPP  STANOARO  TIME  PORMUkA 
n-1  REPORT  POR  HIkkING 

HACMINE  OPENATiON   TIHE  . 

STUDIES, 

AD-iOD  101  DIV,   14 

NOPP  STANDARD  TIME  PORMUkA 
H-4   RCPORT  POR  MikBAUKEC 
SIMPLEX  MILL, 

AD-400  i6l  DIV,   IB 

NOPP  STANOARO  TIME  PORHVL* 
H-R   RCPORT  POR  SPkINC 
NIkk, 

AO-400  104  OIV.   IB 

NOPP  STANDARD  T|MC  PORNUk* 
H-S  RCPORT  POR  THREAD 
HIkkING. 

Ao-Boo  107       BIV,  aa 

HINCRAL  OIkS 

ELECTRIC  INSULATION 

EPrCCT  OP  SRCMSSTRAHLUNG 
OP  A  li    MEv  BETATRON 
AND  ULTRAVIOLCT  RATS 
ON  MINERAL  LUBRICATlNB 
OILS, 

AO-400  SB*  DIV,    I* 

SloillTiib   CMCHISTRT 

CPPCCT  OP  BRCHSSTRAMkUNS 
OP  A  »§    MEV  aCTATRON 
ANO  UkTRAVIOkCT  RATS 
ON  HINCaAk  kVaaiCATlNS 

aikS. 

AO-400  SON       aiv.  t« 

hihcRalS 

cbuations  or  state 

COUATIONS  OP  state 
POR  SOLID  BODIES  IHCTAkt 
ANB  IONIC,   VAkCNT. 
ANB  HOkECUkAR  CRTSTAkSI, 

AD-400  4I<I  dIv.   is 

HINIATURE  ELECTRON  TUBES 
HAMUPACTUPING  METHODS 

PRODUCTION  ENGINEERING  HEASURC 
POR  TUBE  TTPE  7SB7. 

Ae-400  007  BIV.   « 

HINIATURE  EkECTRONIC  EOUIPHENT 
CIRCUITS 

ptAiiBikiTT  HBOCk  ar 

A  HICROHIHlATURC  Vk'/kr 
rRCauENCT  STNTMESirER, 

AB-BOe  444  DIV.   B 

MINIATURE  CLCCTRDNIC  COUI'HEnT 
HANurACTuRING  METHODS 

MATERIAL  PROCCSSINB  AND 
PHENOMENA  INVESTIOATIONt 
POR  PUNCTIONAk  EkECTROMICS 
BkOCKS. 

AO-BOD  iss      aiv.  a 

NllCaS  iCkCCTRONICSI 

aioocs  isemicdnDuctori 

TmEoBETICALLT  and  ExPC*|nCMTAkkV 
CVALUATING  TUNNCL  diodes 
AND  POINT  CONTACT  DIODES 
POR  USE  AS  NIICRS 
AT  1,1  HILLINCTCRS. 

AD-400  74*  DIV.   a 

HBDCk  BASINS 
■AtER  RAVCS 

SIMUkATIDN  OP  IRBCeukAR 
kOHB-CRCSTBO  IGAuaSIANi 
SEABATS. 

AD-4oe  tsa       DIV,  la 

RBDEk  TESTS 

HUkkS  |MAP|NEl 

MODtk  TESTS  OP  A 
TUNNEk-SOTTON  14-POOr 
RIVER  PATROL  CB*rT, 

AB-400  {«0  BIV, 


HSBEkS  iSlHUkATIONSI 

spIccn 

SUHHART  or     RCBCARCH 
ON  S^ECCM  ANAkTSTl 


It 


ANB    STNTNESIS, 
AO-BBO    RlS 


•  IV. 


I* 


mL-MC 


naeuLATORS 

BaTTC<T  CMARBCRi 

PORTABLE  BATTERT  CHARGERS, 


AD-40e  ONR 

NtaUkES  irkECTRONICS) 
DESIGN 


DIV,   7 


IN 

AN 


V  1  ON 

DESIGN  ANO  OEvEkOPMENT  OP 
lOtCATOR  MOOUkt  MOD,  1 
ID  INTEGRATED  MODUkAR  PROGR 
AD-400  111  OIV, 


RAMMER, 

a 


Noeukcs  iElectronics) 

POBER  supplies 

iNpoRMATioN  Theoretic 

EVALUATION  ANO  OPTIMIZATION 
OP  ANTENNA  STSTEHS, 

AD-400  14S  DIV,   7 

naauLES  (Electronic i 

•ESIBN 

OESISN  AND  DEVELOPMENT  OP 
INDICATOR  MODULI  MOD  1 
AND  INTEGRATED  MODULB*  PROGRAMHCR, 
AD-400  111  DIV,   a 

N«IBTU*E 
SMELTERS 

MOISTURE  IN  SURVIVAL 

SMEk^ERS  -METMoDs  re* 

CklNINATIDN, 

AB-40e  411  OIV,   R 

MOtSTuRC  IN  SURVIVAL 
SMCLTCRS  -eoNTROL  OP, 

AD-ADO  417  DIV,   •• 

nOISTURCPROOPINB 

riLNS 


DIV,    IN 


RAIN  RfPCLLtNT. 
AD-BOe  ITS 

nCkCeuLAR  CLECTRONieS 

Vmotoengravinc 

HIGH  resolution  rapiol* 

PROGRAHHAPLE  MASKING 

POR  punctional  Electronic 

BLOCKS. 

AD-400  714  DIV.   14 

HOLECUkAR  PROPERTIES 
TRANSPORT  PRorERTIES 

SUANTUM  CORRECTIONS  TO  THE 
TRANSPOBT  CNOSSBECTIDNS, 

AD-400  071       eiv.  N 

NOLECUkAR  SPECTROSCOPT 
POLTATOMir  MOLECULES 

BASIC  CONCEPTS  IN  TmI  ELECTRONIC 
SPECTRA  OP  POkTATOMIC  HOk'CUkrs, 
AD-400  |4f  DIV,   4 

NakTBDENUH  ALLD.TS 

HECMANICAL  PROPERTIES 

MECHANICAL  AND  PNTSICAk 
PROPERTIES  OP  TZM  MOkTBDCNUH 
AkLOT  SMCET  AND  TUNGSTEN 
SHEET  PRODUCED  IN  PHASE 
I  OP  THE  REPRACTDRT 
HETAL  SHEET  ROkklNG 
PROGRAM, 

Ao-400  lai  DIV.    |T 

NekTBDENUH  eoNreuNOS 

PTROkTSIS 

THERHAL  eCCDHPOSITION 
KINETICS  ap  HAN6ANCSC 
CTCkOPCNTADlCNTk  TRICARBDNTL 
AND  HOkTBDCNUM  CARBONVk. 

AD-40e  BIB  OIV.   4 

HON  I  TORS 

ATTITUDE  CONTROL  STSTEHS 

INVESTIGATION  or  A 
LASER/INTERrEROHETER  INCRTIAk 
Platporm  attitude  MONITDRING 
>E« 


DEVICE. 

AD-4ee  Tie 


OIV. 


I 


NaoN 

THfORT 

aaBERvATioNs  OP  the, 

HOBN  BASED  ON  LASER 

ePTICa  AND  RADAR  ASTRDNDNT, 

AD-BOO  SOB  DIV.   1 

M«TIVAT|ON 
PERSONAkITT 

DIPPCRENTIAk  RESPONSE 
TO  APPRAISAL  AND  GOAL 
SETTING  AS  A  PUNCTION 
OP  StLP,  GROUP  INTERACTION, 
AND  TASK  ORIENTATION, 

AD-BOD  1*4  DIV.   la 

•HIkTIPkE  BEAN  ANTENNAS 
•IRCCTION  PINBING 

ERNOR  ANAkTSIS  OP  PHASED-ARaAT 
BIRCCTIDN  PINDERS  USING 


HUkTtPkE  BEAHS. 

*e-  -   - 


ei«. 


>4eo  410 

NUSCkES 

NOTOR  REACTIONS 

RESEARCH  ON  EkSO*  PROSTmCTICI, 
HUMAN  TRACKING  SENSORT 
MOTOR  CONTROk,  ANB  HTOEkSCTRIC 
CONTROk, 

AD-iee  111       eiv,   |B 

NUTATIONS 

CMaaHOsoHrs 

CHANGES  IN  CHROMOSOMES 
OP  SPBBKS  OP  TRANOESCAMTIA 
PALUDOSA  RMICM  RERE 
Put  ON  VDSTOK  1  ANO 
«  ARE  SUHMARIZED, 

AD-BOO  BOl  DIV,    |4 

NAVAL  VESSELS  (COMBATANT) 
•UIDEB  HISSIkC  kAUNCMERS 

Htislkr  kAUNCHiNG  ZONE 
ABBARD  THC  PRtNCH  SM|P 


C.  eU  CMATkA, 
AD-BOO  41B 


DIV.    it 


NAVIGATION 

ANAkOG  STSTEMS 

IMPRavEHENT  OP  SENSOR 
RESPONSE  BT  AN  ANAkOG 
TECMNIOUE. 

A0-40e  |4I  DIV.    I* 

NAVIGATION 

TCRRAIN 

AavANcro  kANO  navigation, 
paotarvPE  program  op 

INStawCTION  OP  ENklSTEO 
HfN  TO  NAVIGATE  ACCURATEkT 

evca  airricukt  unpamuiar 

TCRRAIN  WNOCR  Akk 

ceNaiTioNS  OP  visiaikiTT, 

AD-Baa  »4«       OIV,  is 

HAVlBAtleNAL  AIDS 

air  trappic  controllers 
INvestigaTibn  op  air 

TRAPPIC  CONTRakkC*  JOB 
AIDS  rOR  THE  tM/TSO-17 
STSTCN. 

Aa«Be(i  774       eiv.  • 

NAVIGATIONAL  kiaNTt 
RUNRATS 

CVAkUATION  or  AIRPIEkD 
TAI|«AT  CENTERklNC  klGMTING 
POR  kO«  VlSIBIklTT 
OPCRATIONS, 

AO-400    77S  OIV.        I 


NC 


nai 


THC  DISTRIBUTION  OP  GASES 
IN  THE  PROTOPkANCTART  NCBUkA. 
AD-400  Oil  OIV.   > 

NCRVOUS  STSTCM 

BAROHCTRIC  PRESSURE 

NEUROLOGIC  ASPECTS  OP  MIOH 
BAROHCTRir  PRESSURE  PHENOMENA 
ANO  THE  EPPECT  OP  ATMOSPHERIC 
CONTAMINANTS  UPON  NCRVOUS 
STSTEM  ACTIVITT, 

AD-4oe  IS*       eiv.  IB 

neurologt 
ctbernetlcs 

neuroctbernetics  conperencc 
at  rostov  state  umiversitt 

IN    USSR, 

AD-Aoe    41*  eiV.        IB 

^UROMUSCUk*l>    TRANSMISSION 
DRUGS 

RESEARCH    ON    DRUGS    ON    NEURONAL 
TRAHSHISSION. 

ADsBBO  117  DIV.    IB 

NEUTRON  OCTECTORS 
CALIBRATION 

CALIBRATION  OP  A  ON 
NUCLEAR  DETECTOR. 

ao-400  isB       aiv.  10 

NEUTRON-  DETFCTORS 
SILICON 

BORON,  LITHIUM,  OR 
URANIUM  iOVERED  SILICON 
THERMAL  NEUTRON  DCTCCTORS, 

admboo  sBi       eiv,  10 

NEUTRON  PLUS 
MCASURCnCRT 

NcuTaaN  plux  nCAtuacNCNTs 


ANNOTATCe  BiaLIOGRAPHT 
AO-BOa  707 


6iv,  10 


NCUTRON  rCAETIONS 

nuclear  SHCLL  MOOCkS 

SEM|. Empirical  STuev 

OP  THE  SHPkk   MODEL 
PROTON. NEUTRON  INTERACTION, 

AD-400  4TB  DIV.   !» 


NCUTRON  SCATTCRING 
ALBCOO 

SEmIEmPIRICAL  PORNIItA 
POR  DIFPCRENTIAL  DOSC 
ALBEDO  POP  NEUTRONS 
ON   CONCRETE. 

AD-400  404  e|V. 


NEUTRONS 

ATTEnOaTION 


THE  USE  OP  THE  MEktWN  * 
TER  IN  NEUTRON  ATTENUATION 
MEASUREMENTS, 

AD-400  eS7  DIV, 


10 


SPECTROME- 


10 


neutrons 

radiation  eppects 

a  literature  survct, 
ao-400  tbs       div,   |4 

ncutrons 

radiological  dosagc 

MEASURfMCNT  OP  TIStUt 
DOSE  CONTRIBUTION  OP 
THERMAL,  INTERMEDIATE, 
ANO  PAST  NEUTRONS  RITH 
TME  SOVIET  RUS-SCRICS 
DOSIMCTCRS, 

AD-40D  111  DIV.   <« 


NCR  TORK 

SCOPHTSICS 

INVCSTIGATIONS  OP  CLCCTRtCAt 
CNARACTCRISTICS  OP  ROCK 
MEDIA  SURPOUNOINC  DRILL 
HOLES  IN  NCR  TORK 
•TATE, 

AO-BOe  7SB  DIV.   1 

NICKEL  ALLOTS 

AGING  (MATERIALS) 

MARAGING  STEELS,  RITH 
IS  PER  CENT  NICKEL  ALLOTS, 
NCCHANICAL  PROPCRTICS, 

AD-BOO  417  elV,    |T 


MK-GPT 


NtCKlL  OLLOTI 

eoKilasiSN 

ThC  CenvtTIBILITT  Or  ■CkOCA 

chlokimc  TKirLueaioc.  PC»ei«tO»Tc 
'kuo'ioc  tNo  *  niiTuKC  or 
TNCse, 

*o-*oo  eoe       eiv.   i* 

NICKtL  *i.k.e*s 

enTiTAL  t»TTieei 

TMCH'OL     eONOUCTIVITT 

or   ce^ptK-NiCKCL   *kkovs 

»T     ».»    K. 

«s-4ee  my  oiv.      |t 

MICKIL  *LLOTf 
SHCtTS 

i*ccH*Ntc*L  pooft'rie* 

or    NICKEL  OkSt  AkkOT 

SHCCT    POK    HI6H  TCnPC*«TUllC 

trPLICATISN, 

*D-400  172  el«t    >▼ 

NCTAL  COATInQS  to  mOTCCT 

NIOBlun  ALLOVl  PKOn  OltD*T|ON, 

«0>»00  ]«1  »|«,    I* 

NISSIUH  AkkOTS 

*0kktN6  ("eTAkkuacri 

p*ocessiN6  Nioaiun-TUNasTCN 

IlKCSNIun  ALLOT  SMCCT  tARS 
TO  SMCCTt, 

AD-*06  OOl  elV.    IT 

Ntesiun  ALkors 

XIKCONlUn  AkkOTS 

thc  SOLUIILITt  or  COkU"tlUn.t« 

xi*eoNiuH  IN  sooiu"  IT 

ACTIVATION  ANAkTSIS. 

AO-AOO  070  DIVi    |T 

HITMIC  ACle 

NUCkrAK  trccTKoscorv 

NnR  srrcTKOicorT  or  HiVTuurs 

or  NlTMle  ACID  AND 

eiiocs  or  nitnogcn, 

AD-*oe  ■i«4        olv.  ti 

HITNOSIN 
HCATINQ 

runTMtr  otvekornCNT  or  a 
ORArHiTC  He*TE*  roa  high 
racxiunc  nitrogen  opekation, 
Ao>*oo  010       etv.  je 

•iiTite«eN 

•EACTION  KINCTIC* 

CKITIOUE  ON  HCACTIOH 
KATE  CONSTANTS  IN  THE 
eiTGf N.NITKoeEN  STSTEN 

or   HiGH-TEnrENATgiiE 

AIK, 

Ao.Aoe  *i*       oi«i  « 

NITdOSEN 

SHOCK  sAvrs 

eHkNTS  or  NONMAk  SHOCK 

■AVE  rRorrKTjEs  IN 
inrEnrecT  nitrocen 

Ao-*oe  ON*        oiVf   « 


nitrosen  cohrounos 

OIIDES 

analtsis  or  The  AOtoRrTioN 
srectrun  or  THE  nitric 
eiiec  NOk'Cukt, 

AD-40e  *•«  Olv.   29 

NOISE  OENERATORS 
NIkklHCTER  OAVES 

NOISE  SOURCE  rOR  HlkklHETER 
■AVELENOTM, 

AD. 400  ■<•*  OIV,   0 

HOISE  IRAOIOI 

STATISTICAL  rRocesscs 

TMEORETTcAl  r*ORERT|ES 

or  nOisc  rukscs  rmich 

A«E  GENERATED  ST  A 
■tNOOn  PROCESS  CROSSING 
A  rilEO  THDCSHOkD  kEvEL, 

AO-*Oe  7*4  OtVt   • 

NONklNEAR  DtrrERENTIAk  EQUATIONS 
NUNERICAk  NETHOOS  AND  PROCEDURE* 

NUnERICAl  SOkUTtON  or  ruNCTIOHAL 
EQUATIONS  Ot  nCAns  or  laplace 

TRANSroRH'tVI  NONklNEAR 
COUATIONS, 

Ae>4oe  141       OIV,   IS 

NON>OESTRUCT|VC  TCtTING 

HAkk  crrEET 

Nondestructive  cvAkuATioM 

or  NETAL  rATlGuE  MAGNETIC 
INSPECTION  or  STPCSS 
CTCkEO  ROO'TTPC  SPEC|ncN*, 

AO-400  i77  DIV,    1 7 


HOSE  COnC* 
C00klM« 

ETHTk  AkCOHOk  SOAKED 
EVAPORATIVE  COOkING 
ShROuOS  rOR  SOUNDING 
ROCKET  NOSE  CONES. 

AD-400  724  OIV.   i* 

NUCkEAR  nAGNETIC  RESONANCE 
OSCILLATORS 

DESiSN  AND  OPERATION 
or  A  NUCLEAR  GTROSCOPC, 

A0-40e  l«J  OIV.   iO 

NUCLEAR  NAGNEriC  RESONANCE 
SCICNTinC  RESEARCH 

SUHNART  or  RESEARCH 
ON  NUCLEAR  MAGNETIC  RESONANCE, 
ATONIC  SPCCTROSCOPT, 

koa-TcnPE>ATURC  phcnohena, 

AND  NUCLEAR  STRUCTURE, 

AO-400  OT*  OIV,   *0 


NUCLEAR  MAGNETIC  RESONANCE 
THEORT 

THEORT  or  PUkSEO  RP  (ORIN 
ECHO)  NUCLEAR  HAGNETIC 
RESONANCE  STSTEHS, 

A0-4ee  «75       DIV.  a 

NUCkEAR  PARTICkES 
NEASURENENT 

INSTRUMENTS  AND  NEThOOS 
or   ANAkTSIS  or  RADIATION, 

AD-AOO  74T  DIV,   iO 

NUCkEAR  PHTSICS 
GAHnA  EHISSION 

INDUCED  GAMMA. RAT  EHISSION 
PEASlUklTT  STUDT  or 
EkECTROMAGNETIC  RAVE  GENERATORS, 
*D>40e  170  DIV.   10 

NUCkEAR  PMTSICS 

SCIENTirie  RESEARCH 

NUCkEAR  SCIENCE  AND 
TtCHNOkOGT  RESEARCH, 

AD>400-  J04  OIV.   iO 

NUCkEAR  RADIATION  SPECTROMETERS 
DESIGN 

DESIGN  or  AN  AUTOHATEO 
rAST  COINCIDENCE  NUCkEAR 
RADIATION  SPECTROMETER, 

•  0-40(1  IO  DIV,   40 

A  HIGH  cnergt  proton  spectrometer 

UTIklUNG  SEMICONDUCTOR 
DETECTORS  roR  SPACE  PHTSICS 

cipeRImEntation, 

ad-400  is4        div,  i 

nuclear  radiation  spectroheters 

neutron  spectrum 

THE  use  or  THE  HEklUn  S  SPrcTROHE- 
TER  IN  NEUTRON  ATTENUATION 
MEASUREMENTS, 

AD-40<<  057  OIV.   <e 

NUCkEAR  RADIATION  SPECTROMETERS 
I-RAT  SPCCTROSCOPT 

UkTRA-SOPT  1-RAT  SPECTROMETER, 
AD-40e  12S  DIV.   21 

NUCkEAR  SHELL  HOOEkS 
OOO-OdD  NUCkCI 

SEMI-EmPIRICAL  STUDT 
or  THE  SHEkk   MODEk 
PROTON. NEUTRON  INTERACTION, 

Ae.400  4*i  OIV.   20 

NUCkEAR  SPINS 

NUCkCAR  MAGNETIC  RESONANCE 

THEORT  or  PukSED  RP  (SPIN 
EChOI  NUCLCaR  HAGNETIC 
RESONANCE  StSTEmS, 

AO'AOC  27S  olv.   21 

NUCLEAR  STRUCTURE 

SCIENTiriC  RESEARCH 

SUMMART  or  RESEARCH 
ON  NUCLEAR  MAGNETIC  RESONANCE, 
ATOMIC  SPfcTROSCOPT, 
LOR-tChpeRatuRE  phenomena, 
AND  NUCLEAR  StNUCTURC, 

Ao-4ee  oT«       OIV,  20 

NUCLEAR  OAarARE 

COMPAOtSON  OP  RESPONSES 
TO  OUCtTIONNA IRE  ON  REACTION 
TO  THC  PALLOUT  PROTECTION 
HANOteOK. 

«0>4ee  •IIS       OIV,  2R 

NUCkC**  OCAPONS 

t>»kOSI0N  ErrECTS 

NUCkEAR  RCAPONSl   CkASSlnCATION 
or,  MEANS  rOR  DEklVERT, 
DESCRIPTION  or  THC  DETONATIONS, 

ErrECTS  or  (nd  protection 

PROM  NUCkEAR  REAPONS, 

AO-400  RSS  OIV.   22 

NUCkEAR  oEAPONS 

MIklTART  STRATE6T 

SOME  iMPklCATiONS  or 

STRATEGIC  CONCEPTS  roR 
RESTERN  EUROPE  NUCkEAR 
•EAPONS. 

AD-AOO  127  DIV.    IS 

NUCkEI 

oecenPetiTioN 

INSTANTANEOUS  DECOMPOSITION 

or  AMERiclun  NuCkCi. 

AO-OeO  «•«  DIV.   20 

NUMERICAL  ANAkTSIS 

INTEGRAL  TRANSrORMS 

NUHERfCA^  SOkUTION  OP 
ruNCTIONAl  EQUATIONS 
•T  MEANS  or  LAPLACE 
TRANSPQRM  STOCHASTIC 
TIME  -OPTIMAL  CONTROL. 

AD-AOe  I7J  OIV.    IS 

NUHCRICAk  METHODS  AND  PROCEDURES 

ErriciENT  USE  or  nerton's  method. 
Ae-400  7JA        olv.   is 

NUMERICAk  METHODS  AND  PROCEOURCt 
■AkklSTICS 

ANAkTTte  SOkUTIONS  TO 

THE  Equations  or  motion 

or  HiSSIkFS  HAVING 

Sll  DEGREES  Or  rREEOOM, 

AD-400  SRR  OIV,    It 

NUMERICAk  HrTHOOS  AND  PROCEDURES 
EQUATIONS 

NUMERICAL  SOkUTION  OP  ruNCT|ONAL 
EQUATIONS  ST  MEANS  Or  LAPLACE 
TRANSroRH-I VI  NONLINEAR 
EQUATIONS, 

AO-400  141  DIV,    IS 


MUnCRKAI.  SOkUTION  or  ruNCTIONAk 
(OUATtONS  OT  MEANS  Or  kAPkACt 
TRANflPORM-vt  MISMATCHED 
|TSTCH|  or  kINEAR  OlrrERENTIAk 


(ouatiSns, 

A0>40e  141 


Olv, 


II 


NUMERICAk  HPTMOeS  AND  PROCEOURCt 
NONklNEAR  OirPERKNTtAk  EQUATIONS 
ANAkOS  STUOT  or  THE 

crrtCT  or  THCRMAk  conductivitv 


Of  A  NATERIAL  ON  TNE 
NC4T  IN  A  TuitlNf 
•kAOCi 

AD>40e  40* 


DIVf 


»» 


N-HCTCNOCTCklC  COMPOUNDS 
MOkCeWkAR  STRUCTURE 

STRUCTURE  or  AN  ANOMAkOUS 
CSHIoNise  HETEROCTCklC  INTCRNEOIATE, 
AD-400  RJ*  Ol«>   R 

OOEtltV 
DICT 

crrtCTt  or  vaoiations 
IN  composition  or  diet 

ON  OROOTH  RATC  OP 
RATS, 

AD-400  S*0  OIV,   14 

OCEAN  CURRCNTt 
MCIItO  OULP 

suRrAcr  ciRcukATioN  in 
NORTMEASTfRN  «ukr  or 

MEIICO  ANB  ITS  RIkAT|ON 
TO  kOCAk  RINDS  AND 
DENSITT  VARIATIONS, 

AD-AOe  020  DIV.   2 

OCEAN  HODEkS 
RAfcR  RAjfS 

SIMULATION  Of  IRRESULAR 
kONO-CResTEO  iSAUtSIANi 
SEANATS, 

AD-40e  IJO  OIV,   JO 

OCEANOORAPNtC  DATA 
GRAvITt 

•EST  COAST  kiNCARITT 
RUN  TO  DETERMINE  CAkKRATION 
PACTOR  or  LACOSTE-ROHSERC 

gravitt  meter  S-T, 

Ab-4oe  !■•       DIV.  M 

OCEANOGRAPHtC  EQUIPMENT 
DEPTH  INDICATORS 

DEPTH  REGULATION  OP 
LORErCD  OCEANOGRAPHIC  EOUIPhENT, 
AO-400  107  DIV,   Jl 

oceanooraphic  vessels 
ship  hull* 

ravE-making  resistance 
op  catamarans. 

AD-400  SRO  DIV,   Jl 

OeCANOLOGT 
DATA 

OEEP-OeCAN  ENVIRONMENTAL 
KNORLtOSC  PCRTAINING 
TO  eCEANOCRAPHIC  DATA. 

AD-OOD  JOT  OIV,    |1 

OCEANOLOGT 
MEIICO  DUkP 

SURPACC  CIDCUkATION  IN 

NORTHEAttroN  aukr  or 

MEXICO  ANO  ITS  REkATION 
TO  kOCAk  RINOt  AND 
OENSITt  VARIATIONS, 

AD-40e  020  OIV.   » 

ecEANOkOOT 

SCIENTirir  RESEARCH 

DETERMINATION  Or  THE 
MARINE  ENVIRONMENT  OT 
SIOkOOICAL  AND  GEOPHTSICAk 
IKPkORATION, 

AD-40e    *07  DIV,        < 

ODD-ODD    NUCLEI 

QUANTUM    MECHANICS 

THE     OTNAMIC     COkk'CTIVE 
THEORT    OP       000. A    NUCkd, 

AO-400    710  OIV.        20 

orriCER  PCRSONNEk 
APTITUDE  TESTS 

DEVELOPMENT  ANO  STANDARD  I ZAT I  OH 
OP  THE  AIR  rORcC  OrriCER 
QUALirVlNG  TEST  4R. 

A0-40e  7SI  Olv,   <• 


orriccR  PERSONNEL 

PERfORMANCf   IHChANI 


PREDICTION  OP  orriCER  PERrORHANCC. 
AD-40e  OJt  DIV.   20 

OPERATIONS  RESEARCH 
■ARPARE 

OIPPERENTIAL  CAHESI  A  HATHEMATtCAt 
THEORT  RITH  APPLICATIONS 

TO  rarpare  and  other  topic*. 

(0-400  022  DIV.    t< 

OPERATORS  IMATHEmATIC*) 

ON  OANACH  AkCESRA  RITH  SIGMA 
STMOOk  II, 

A0-40e  2|«  OIV,    IS 

OPTICAk  EQUIPMENT 
ANAkOG  STSTEMS 

OPTICAL  PROCESSING  STSTEM 
USING   THtRMOPkASTIC 
ANO  Oik  PlkM  TECHNIQUES 
rOR  STOCHASTIC  HATRII 
STORAGE, 

A0-40e  17*  DIV,   JO 

OPTICAL  EQUIPMENT 
AVIATION  SAPITT 

ROkE  OP  OPTICAk  DEVICES 
IN  MID-AIR  COkklSION 
PREVENTION, 

AD-40e  124  OIV,    I 


NI-20 


OPTICAk  lOUlPMENT 
•IDklf«**fMiCI 

Optical  inaoc  convcrtcdsi 

AN  ANNOTATED  t I Sk ID«RAPMT , 


I**|-|*4J. 

AD-AOe  0«* 


DIV, 


OPTICAk  EQUIPMENT 
RANGE  riNDING 

SOVIET  STATE-Or-TM(-ART 
•CvrER  ON  OPTICAL  OISTANCC- 
PINOER  TECHNOkOOT, 

AO-400  000  DIV,   t 

OPTICAk  EQUIPMENT  COMPONENT* 
AERIAk  CAMERAS 

OPTICAL  DEVICE  OHICH 
COhPCNSaTES  rOR  LINEAR. 
SHirT   IN  PANORAMIC 
STRIP  AERIAL  PhOTOGRAPmT 
•ITH  HORIZONTAL  SCANNINO, 

AD-400  lit  DIV.   <R 

OPTICAL  riLTERS 
PhOTOCMROMIBM 

PHOTOCHROHtc  PROPCDTICS 
or  THE  TRIPLET  STATE 
OP  AROMATIC  COMPOUNDS 
AND  THEIR  APPLICATION 
TO  ETE-PROTECTIVE  DCVICEDi 

AO-400  JIO  DIV.   « 

OPTICAL  INSTRUMENTS 
SEOOCSICS 

•EOelMETER  SVV-I  AND 
THE  RCIUkTS  or  ITS 
PNOvlNG  TEST*. 

AD-400  704  OIV,   a 

OPTICAL  INSTRUMENTS 
VERTICAL  INDICATOR* 

THEORETICAL  ANAkTSft 
DEALING  RITH  THE  PHVSiCt 
DP  USING  THE  OJITCCN 
HORIiON  rOR  VERTICAL 
*CN*IN«, 

AD-400  TOJ  DIV,    I 

OPTICAL  TRACKING 

SPACE  SURVEILLANCE  STSTEMS 

PASSIVE  OPTICAL  TECHNIQUES 
rOR  SEPARATING  ORSlTING 
EARTH  SATELLITES  PROM 
THE  CELESTItL  SACKQROUNO. 

AD-40e  m§  OIV,   4 

OPT|M|tATION 

PklOHT  eONTROk  STtTEM* 

DEIIGN  OP  kINEAR  PklOHT 
CONTROk  STSTEMS  roR 
AN  «-l».TTPE  AIRCRAPT 
USING  QPTIHAk  CONTROk 
THEORT, 

AD-OOO  40«  DIV.   I 

ORDNANCE 
TESTS 

HATHEHATICAk  AND  STAT|*TICAk 

oEvEkOPMENT  or  riXEO 

ANO  StDUENTIAk  PkANS 

POR  auAk|P|CAT|ON  TESTING 

MUNITION  eisPCRDION, 

AD-40e  471  DIV,   it 

ORGANIC  PHOSPHORUS  COHPOUNOS 
VISCOEkASTICITT 

VISCOELASTICITT  OP  I|NC 
PMENTLMETHTL  PHOSPHlNATE, 

AD-40a  •ISI  DIV.   R 

OVARIES 

NERVE  CELLS 

EPPECT  or  OVARIAN  HORMONES 
ON  THE  ACTIVITT  or 

htpothalahic  neurones, 

ad-400  joi       div,  |4 

oiidation 

reaction  kinetics       . 

ovioation  reaction  kinetic* 

OP  CESIUM  AT  LOa 
TEMPERATURES  AND  PRE**URES, 

AO-400  Ri*  OIV,   < 

''DI*foC|ATtQN 

MASS  spectrometric  determination 
or  THE  dissociation 

ENENGT  or  THE  MOktCULES 
MOO,  CAO,  Sao  ANO  SR20, 

«o-40e  RR2        DIV,   a 

OIIDES 

NITROGEN  COMPOUNDS 

ANALTSIS  OP  The  aosorption 
SPECTRUM  or  THE  NITRIC 
OIIOE  MOlTCULE, 

AO-AOO  IS*  DIV.   21 

NMR  SPCCTROSCOPT  OP  MIITURES 
or  NITRIC  ACID  AND 
OXIDES  or  NITROGEN, 

AO-400  ««4  DIV,   2S 

oaioittas 

COMPATIOILITT 

THE  COMPATIOILITT  OP  •ELBCB 
STauCTuRAL  MATERIAL*  RITH 
CHLORINE  TRirLUORlOE,  PERCH1.0RTL 
PkUORlOE  AND  A  HIITURS  Of 
THESE, 

a6-400  000  OlVa   |T 

OXTOCN 

photocathooes 

photoelectric  eprect 
in  silver-oxtgen. cesium 
photocathooes. 

AO-400  att  OIV,   0 

OXTOEN  ._  . 

RADIATION  MEASUREMENT  STSTCH* 

THEORETICAL  AnAlTSI*  > 

DEALING  alTH  THE  PNTDICS 
or  U*IN«  THE  OITGCN 


OPT-nR 


HOaitON  roa  viaTic4k 

SCN*IN«, 

AD-ioo  toj  ei«<     I 

•ITOEN 

•EACTION  KINETICS 

CRITIQUE  ON  REACTION 
RATE  CONSTANTS  IN  THE 
OXTGEN-NITROGEN  STSTCM 

or  hign-tenperaturc 

A|*. 

AD-400  4<f  elVi 

•-HHsSM'"""''" 

ErrccTS  or  oxtgen  inhalation 

ON  RESPONtC*  TO  COkD 

Expe*uac, 

aO.AOO  077  Olv,    |4 

•XTGCN  CONDUMPTION 
POIOOMINa 

ACUTE  AND  CMNONIC  0|T«CN 
Pel*ON|Ne  AT  HIGH  PaE*CU*E, 

AD-400  771  DIV,    14 

•ITGCN  CONSUMPTION 
OEOPIRATION 

NEUROkOGIC  ASPECTS  07  H|aH 
•AROHETRIC  PRESSURE  PHENOMENA 
AND  THE  EPPECT  QP  ATMOSPHERIC 
CONTAMINANTS  UPON  NERVOUS 
•VSTEM  ACTIVITT, 

A0-40D  2S«  DIV,    14 

•  ZONE 

COMMERClAk  PkANCS 

OZONE  MEASuaCNCNT  SUaVCT 
IN  CONMCaCIAk  JET  TaANtPONT 

AiacaAPT, 

AD-460  S40  OIV,    I 

OZONE 

DETONATION  RAVES 

STEADT  DETONATIONS  IN 
GASEOUS  070NE, 

AD-40e  «f(  D|V.   «S 

•  ZONE 

JET  PkANCS 

OZONE  MEASUPEMENT  SuavET 
IN  COMMEaCIAk  JET  TaANSPONT 

AiaeRAPT, 

AO-400  140  OIV,    I 

OZONC 

measurement 

otone  measurement  survct 

IN  COMMERClAk  JET  TRANSPORT 
AIRCKAPT, 

AD-46e  140  DIV,    I 

•  APE* 

TENSikE  PROPERTIES 

EXPECTS  or  RESTRAINT 
DURING  ORVING  ON  THE 
STRENGTH   MOOUkUS  OP 
EkASTICITT,  AND  STRAIN 
TO  PAIkURf  OP  HANDSHEETS, 

AD-40e  040  OIV,    l« 

PARAOOkIC  seoiEs 

STRUCTURAk  SHEkkS 

MATHCMATICAk  ANAkTSI* 
or  OlfTOOtlONS  AND 

STREsisi  or  PARAookOtOAk 


SURPACE  STRUCTURES, 
40-400  121 


Olv, 


*i 


PARACHUTE  OrtCCNT* 

kO«  AkTiTuec 

MINIMUM  AlOOaOP  AkTITUDIt 

poa  MAS*  papachute 

DEklVEaV  OP  PEaOONNEk 
ANO  HATEalAk  U*INO 
EXISTING  STANOAOO  PANACHUTE 
EQUIPMENT, 

AO-400  7RI  DIV,    | 

•AOACHUTES 

AEROOTNANIC  CHARACTERISTIC* 

AEaoDTMtMic  CHAaACTEaiSTics 
or  PAaAfolk  GkiDEa 

AND  OTHta  ikIDING  PAOACHUTCS 
MODEL  TtatI, 

AD-400  041  OIV,    I 

PAaANAOHCTie  HATEaiAk* 
■  AkT* 

fME  NAONETIC  PiCkO  OEPENDCNCE 
or  PAaANRONCTIC  NEkAIATION 
IN  A  KOAnraS  SAkT  AT  kOO 
TEMPEaATuaES, 

aD.400  Ofo  OIV,   21 

••aAHAQNETlC  aESONANCC 
NEkAxATION  TIME 

PARAHACNCTIC  RCkAIATION 

or  ritce  center*  in 

CRTSTAkS, 

AD-OOe  III  DIV,   21 

••■AMAGNETIC  RESONNANCE 
RELAXATION  TIME 

THC  HAGNETIC  riELD  DEPCNOCNCt 

or  parahagnetic  relaxation 

In  a  KRAMERS  SALT  AT  LOa 
TEMPraATuRES, 

AD-40e  074  Olv.   «S 

PARAMETRIC  AMPLIPICRS 
DESIGN 

ruNDAHfNTAL  PRINCIPLES 
or  PARAMETRIC  AMPL IP ICATION 
ANO  •  QUANTITIVE  TREATMENT 
or  VERT  HIGH  0  DIODES. 

AD-40e  H0»  DIV.   0 

PARTIAL  OlrrERENTIAL  EQUATIONS 
•OUNOART  VALUE  PROOLEMS 

ON  A  MIXED  SOUNOART  VALUE 
PROOkEM  POR  kINEAR  THIRD 
ORDER  HTPERSOklC  PARTIAL 

OlrrERENTIAL  Equations, 

AO-400  101  DIV,    IS 


■-I1 


DEroanATlON  or  solItamt 

OAVES,  PART  III  SNOALiNG, 

AO-400  0«2  DIV,   t 

SOLUTION  TO  THC  INITIAL 

VALUE  (CAUCHTI  PROOLCM 

rOR  LINEARIZED  NAVIER-STOKES 

EQUATIONS, 

AO-400  S«l  OIV,   « 

PARTIAL  DlrrenCNTtAk  EQUATIONS 
rOURICN  ANAkTSIS 

A  PAST  DIOCCT  SOkUTION  or 
POISSON'*  EQUATION  USING 
rOURlCN  ANAkT<IS, 

AD-40e  I4R  DIV.    |1 

PARTIAk  OlrrENCNTIAk  EQUATIONS 
ORDITAk  TRAJECTORIES 


ERROR  eCRlVATIvCS  roR 
-   -IT*. 


CkkiPTic  e«t 

A0-40e  RCO  DIV,    l> 

PAPTICkE  ACCCkCRATOa* 

STUDIES  AND  INSTauMENTATION 
POR  ACCekr"ATINO   PANTICkCS 
IN  A  PkASMA, 

Ae-400  foi  DIV.   20 

PAITEUREkkA 
DKCASC* 

PROOkEM*  OP  TUkARCHIA 
IN  TNE  SOVIET  UNION. 

AD-40e  SS4  OIV,    |4 

PAOTEUREkkA  TUkARENSI* 
DISEASES 

TUkARCHIA  IN  THE  SOVIET 
UNION— AN  ANNOTATED  SISklOGRAPHT 
CONTAINING  2«J  REPERCnCES. 

AD-4D0  S7J  OIV,    14 

PASTCUNCkk*  TUkARCNCIi 
VACCINC* 

••ICP  CVAkUATION  OP 
A  SUOVCT  OP  SOVIET 
klTERATURE  ON  TUkARCntA, 

40-400  S4f  DIV,   1 4 

PATaOk  eOAPT 
MODCk  TC*TS 

MOeCk  Tests  or  a 

TUNNEk-OOTTOH  J4-r0eT 

aivca  PATaok  crapt, 

AD-4oe  4*0        etv.   Jl 

PATTERN  RECOGNITION 
DIGITAk  eOHPUTtiS 

STUDT  or  THE  CHAIN-DirrERENCE 
CQRaCkATION  TECHNIQUE 
rOR  CONTOUR  kINC  PATTERNS. 

A0-4ee  274  OIV,    JO 

PATTERN  •CCOGNITION 
MODEkS  ISIHUkATIONSI 

HOOCk  USED  TO  DCnoNSTRATE 
THC   PuNCTIONAk  STRUCTURE 
or  A  kCARNlNG   MACHINE 

OR  A  Pattern  recognition 

STSTCM, 

A0-40e  07T  OIV,   JO 

PAVEMENT* 
DEEISN 

PkCXIOkE  PAVEMENT  DEDISN 
POR  AiaPIPkDti 

AD-400  Sll  DIV.    I* 

PCaCHkOBATES 
SuaN|N«  NATE 

TEHPCaATuaE  OlSTaiDuTIOH 

euaiNs  ouaNiNG  op  ammonium 

PERCHkONATE, 

AD-4oe  SOT       DIV,  a 

PCaPOanANCC  TCSTS 

Tine 

CPPCCTS  or  PAiaiNG 

TIME  ANO  TEST  TIME 

ON  PERrORHANCC  DURING 

ANO  APTCR   PAIRCD-ASSOCIATC 

TRAINInO, 

AD-40e  447  DIV.   ta 

PcaroaHANCE  tests 
TNANSrEa  or  TaAiNlNO 

aEPklCATION  or  PAIPED-ASSOeiATE 
kEAONING  AS  A  PUNCTION 

or  «-a  siMikAaiTT, 

AD-400  444  DIV.   2* 

PEOroaMANCE  tHUMANI 

EaaoRS 

METHOD  or  Eaaoa  scoaiNO 

CONTINUOUS  TASKS  IN 
PSTCHOkOGICAk  AND  PHTS lOkOG I C Ak 
EXPERIMENTS. 

AD-40e  4SJ  OIV.   <• 

perporhance  ihumani 

REklAOIkITT 

MEASUPrMENT  or  human 

•EkIADIkITT  IN  PERPORHANCE 
OP  MAINTENANCE  PCRSONNEk 
POR  TITAN  I  I  CNGINCS, 

AD-400  174  DIV,   2* 

PERIODIC  VARIATIONS 
MAGNETIC  PROPERTIES 

VARIATION  or  PERIODICITT 
or  MAGNETIC  STRUCTURE 
•ITH  DIkUTION  AND  TEMPERATURE 

roa  THE  heavt  rare  earth 

MCTAkS. 

AD-40e  77(  DIV.   2S 

PCaioeiCAks 

NUCkCAR  PHTSICS 

NUCkEAR  SCIENCE  AND 
TECHNOkOGT  RESEARCH. 

AD-400  IQ4  DIV.   to 

PCRSONAkITT 
STUDENTS 

eirrcRCNTiAk  responsc 


FBR-PLA 


TO   4rprii>>t*k   *ttO  to»^ 

iCTTIH*  »»  »  FUNCTION 

or  leur,  onou'  iNTt«»eTlo«i, 

tNO  T«si  0«J«NT«TJOM, 

kO-*ee  1*4       ei«i  '■ 

PCIITU*t*TION    TMfO«T 

VON     XCI'tk     rCHTIJKtATieN 
nCTHoD    fO»    r|NOIN«    *N 
«FP«OX|''*T»     lOtUTION 

TO  eirrotNTKL  cou«tions 

lUC"  »S  0fCU«  IN  NONtlNf»» 

*D-*oe  •II*  D|«i   i< 

^inTu*o*TteN  TMeo»T 
•  Tomc  CNrnflT  LCvCkS 

um'   'NO  kooc"  souMes  re* 
»»Tt«i6N-<eMiiooiNOt«  »e»Tu»t*Tioi« 

CN(aatt>> 

iO-*oe  ii<i        B>v>   * 

rtnTunaATloH  tmco"t 

*•  emcT  or  SHALL  iii»f6UL»»iTie» 
ON  fLteT»ON»ONiTie  se»TTe«iii« 
raon  «N  iNTCurnet  or 

*ll«|TII*ltT  SH»Pt, 

•  D-*ee  5<)J       oiv>  • 

PCTN 

OeTONtTIONS 

INITIATION  or  CXPLOSIVt* 

■T   tirLOOlNC   aiRCS.    llli 
trrrcT   or  wine   dmbetib  on 

TMf  INITIATION  or  PCTM 
■T  CirLOOINa  ■IKES, 

*D-*ee  est       eiv.  i* 

r(t*SCD  »«»»TS 

«NTfNN»  eONr|OU»»TIONS         ..... 
CMNO*  ANALYSIS  or  rMASrO-A'KAT 
DiaCCTION  riNOCIIS  USING 

KOLTI»t«  •»*"*.  ..„ 

A0-*00  ••<«  BIV.   * 

rHAse-LOCicce   ststchs 

OCSICN 

STNCMRSNOUS  KiceivCK 
STUDIES  rON  KE-eNT*T 
VCMICLCS  oPHASE  LOCK 
LOOP. 

AD«*Oe  *tl  Dl«.   • 

pmotocathooes 

XETAL  rlL"S 

OPTICAL  AND  ELECTHIC'L 
PRQPCIITIES  or  SILVC" 

riLNS  IN  Class  useo 

IN  PMOTOCATMOOES, 

AD.*oe  IIS  oiVk     ■ 

"-plg^S^rmilc   trrtcT,^    -' 

pmotO€LEcti»ic    ErrtCT 
IN   siLvCP-oxTSEN-cesiun    , 

PMOTOCATHOOCS, 

A0-40e  t<«  DIV<    • 

PHOTOCMEHISTBT 

VITAMIN  ■  ConPLEa 

SPECTRAL  CHANCES  OU*|NS 

pmotoblEacminc  or  NisorLAViN 

rNOSPHATI. 

AD-*ee  tit  elv.   •• 

PHeTocHWoNiS" 

AKONATIC  fOnPOUNDS 

PHOTOCMHenlC  P«OPE»T|ES 

or  tme  tpiplEt  state 

or  APOttATIC  COMPOUNDS 
AND  THEIP  application 
.  TO  EtE-PPOTECTIVE  DEVICES, 

Ao-*oe  lis        OIV.   4 

PHOTOeONBUCTIViTT 
VIDICONS 

riELD  ASSISTED  NETMOO 
or  INCKEASINO  TME  SENSMIVjTt 
or  A  vIDICON  TARGET 
•hich  includes  a  thin 


INSULATOR  LATE*. 


dlat 

»0- 


400  <J« 


OIVi 


^HOTOELECTale  "*Tt!i»fc! 

'^'ilJiSlilSrrTJIi  .«-OMO.E«.Tlr. 


in  pmotoconouctops 
im  the  p*e.«reakdo«n 

RAN«r. 

A6-4ee  sjo 


*« 


PMOTeELCCTPIe  MATERIALS 
EmISSIVITT 

IMPROVED  LONS  RAVCLEMCTH 
RESPONSE  or  PHOTOEMISSIVt 
SURPACES. 

A0-40e  141  OlVt   • 

PHOTOENSRAVlNa 

HOLECUL*"  ELECTRONICS 

M|«H  RfSOLUTION  RAPIDLV 

proopammarlE  masking 

roR  ruNCTiONAL  electronic 

•'••*!o:»o»  ».R  Div.    *- 

PHOTOGRAPMie  enULllONS 

'"°ErfEeT*or  process  TRt*TMCNTt 

AND  Emulsion  (atches 
ON  THE  ooantitt  or 

EHULSIDN  SHIPT  OM 
■ALLIBTIC  CAMERA   PLATES. 

AD-4ee  •<«  0l«.   I* 

PMOTOSPAPHIC  IMAGES 

IMAGE  INTfNSiriERS  lELECTRONIfSI 
CONTRAST  MODULATION  TECMNIOUEi 

roR  photogpapmic  image 

ENMANCEHENT, 

AD-4oe  i«s       OIV,  <• 

PHOTOGRAPHIC  PLATES 

•»LLISTle  CAMERAS  .... 

rrPECT  pr  PROCESS  T»f*THf»»T» 
AND   EMULSION  SATCHES 
ON  THE  OUANTITT  or 
EMULSION  SHIPT  ON 


■ALLisTic  Camera  plates. 
A0-4ee  si* 


OIV.   <• 


PMOTOELASTIf ITT 

MODELS  (SIMULATIONS) 

RESEARCH  ON  THE  PHOTOELECTRIC 
DETERMINATION  OP  STRESSES 
DUE  TO  THE  DEAD  REICHT 
IN  PLANE  STRUCTURES. 

AD-400  417  OIV.   <* 


pmotoeuasticitt 

-  models  isimulationi 

e'perimental  solution 

or  SOME  MIKED  SOUNDART 
VALUE  PROPLEMS  USING 
TRO  MODEL*.. 

A0>400  f«4  DIV.    IS 

PHOTOELECTRIC  CELLS  I SEM I  CONDUCTOR  I 

JNTERPERENCE  .  ...   . 

HEASURtMENTS  or  SILICON  PHOTOOIaDE 
CHARACTERISTICS  UNDER  SaCROROUNO 
RADIATION  CONDITIONS, 

aD-AOO  0J2  DIV.   • 


PHOTOELECTRIC  ErrECT 

"'^Jhotoelectric  ErrECT 

IN  COLLOIPAL   HETAL 
PARTICLES.  ,, 

AD-40e  <<4  0>*<   '* 

PHOTOELECTRIC  ErrECT 

•""iJpROVEO  LONG  RAVELENGTH 
RESPONSE  or  PHOTOEMISSIVE 


SURPACES. 

AO-AOO  1 4* 


DIV. 


PHOTOGRAPHIC  TECmNIOUES 
EPrECTIVENESS 

(VALUATION  AND  TEST 
OP  A  SINGLE  COLOR  ELECTROSTATIC 

PRINTING  MACHINE  rOR 
THE  REPRODUCTION  oP 
TOPOGRAPHIC  MAPS  AND 
CHARTS. 

AD-4ee  iRi       DIV.  I 

PHOTONS 

eUANTUM  MECHANICS 

GAUGE  INVARIANT  HON. LOCAL 
•UANTUM  CLCCTROOTNAMICS 
LEADING  TO  CONVERGENT 
RESULTS  TO  EVERT  ORDER 
or  PERTURPATION  THEORT, 

AD-40n  I4S  OIV.   t* 

PHTSt OLOGT 

ELECTRIC  CURRENTS 

EVALUATION  OP  DtPPERENTfAL 
AHPLiriER  CIRCUITS  USED 
IN  ElCCTROPMTSIDLOGICAl 
RESEARCH. 

aO-AOO  I««  D|V.    I* 

.       GENERAL  CLECTROPHTSIOLOST. 
AD-400  IJJ  DIV.    14 

PHTSIOlOGT 

HELIUM  GROUP  GASES 

THE  PHYSIOLOGICAL  EPPECTS 
or  ARGON,  HELIUM,  AND  THE 
RARE  GASES, 

A0-40e  4«l  DIV,    |4 

PICTURES 
CLOUDS 

METEOROLOGICAL  PRODUCTS  PROM 
DIGITIZED  SATELLITE  ViOICON 
CLOUD  PICTURES, 

A0-40e  OTt  DIV,   * 

PIPES 

production 

nSpp  standard  time  PORHULA 
Pr>l   REPORT  POP  PIPE 

pasricating, 

AD-400  101  DIV,   <4 

PITUITARY  HORMONES 

RADIOPROTPCTIVE  AGENTS 

PkOTECTIVE  and  THERAPEUTIC 
EPPECTS  or  THE  SOMATOTROPIC 
MORHONC   IN  ACUTE  RADIATION 
SICKNESS, 

AO-400  ««0  DIV,    |4 

PLANTS  (SeTANTI 
HEAT  TRANSPER 

ThE  CNPRGT  ■UOGET'Or 
VEGETATIVE  COVER, 

AD-4oe  «si       OIV,  J' 

PLANTS   IDOTAMTI 

SVHPOSI* 

SYMPOSIA  ON  DRUGS  PROD 
PLANTS  OP  THE  PAR 
EAST,  ELEUTHEROCOCCUS 
AND  GINSENG, 

A0-40e    •••••  OIV,        |4 

PLASMA  MEDIA 
OPTIMIZATION 

EPPECT  OP  COULONS  INTIRACTIO" 

or  ELECTRONS  rTth  ions 

ON    THE     OPTIMUM    composition 
OP     A     GASEOUS    MUTURE, 

A0-40e  407  OIV,   it 

PLASMA  PHYSICS 

SETA  PARTICLE  REACTIONS 

EiECTRCN  INTERACTIONS  IN 
CRYOGENIC  HCLlUM  PL»SMAS, 

•0-400  DOS  OIV,   il 


PLAtgA  RMTSICS 

'   sTuST'f  AHt  i»«:"«c«"7ii»«" 

roR  acccleratins  PAiriCLtt 

IN  A  PL»SH», 

AO-MO  741  DIV.   •• 

PLASM*  PHYSICS 

ELECTRIC  PORER  PROOUCTIOH 

LARGE-SIGNAL  REHAVIOR  OP 
A  PARAMETRIC  MAGNCTOSAseYNAHlC 
SENIRATOR. 

AD-4ee  eo<i       otv,  <f 

PLASMA  PHYSICS 

ELECTRICAL  CONDUCTANCE 

HIGH  PREOUENCT  CONDUCTIVITY 
TENSOR  or  A  MOT,  DILUTE 
ELECTRON  GAS  NEAR 
EOUlLlSRIUH. 

Ae-400  iio       oi«.  IS 

PLASMA  PHYSICS 

ELECTRON  SEAMS         ,  , 
ENHANCEMENT  OP  PLASMA 
DENSITY  IN  AN  ARC  DISCHARSC, 

AD-4ee  SR*       oi«i  IS 

PLASMA  PHYSICS 

ELECTRON  DENSITT 

CONTINUUM  RAOIATION  ttMINO 


A  SLtfT  RAVE, 
a5-400  tlT 


DIV. 


PLASMA  PHYSICS 

•AS  rLOR 

NUMERICAL  METHODS  POR  COHPUTIW 
THE  DENSITY  OP  »  RAREPIED 
GAS  aSOUT  a  MOVING  OSJCCT, 

Ae-4oe  roi       div.  « 

PLASMA  PHYSICS 
GAS  lONlIATION 

NANOSECOND  PULSE  •REAKDORN 
IN  AIR,  HELIUM,  AND 
NITROGEN, 

AD-AOO  410  DIV.   IS 

PLASMA  PHYSICS 
kINEyIC  THEORT 

A  STATE-OP-THt-ART  SURVEY 

or  SOME  ASPECTS  or 

THE  MECHANICS  or  RAREriEO 
CASES  AND  PLASMAS. 

AD-40e  171  OIV.   *s 

PLASMA  PHYSICS 

MicRe**«c  AMPLintRS 

■EAH-PIASMA  AHPLlrtCATIOM 
OP  MILLIMETER  RAVES. 

AD-40e  lot  DIV.   • 

PLASMA  PHYSICS 
PCNETRAYION 

penetration  op  plasma  prom  4  source 
■ith  Electron  oscillations  to  an 
evacuated  region  rlth  a  magnetic 

PIELD. 

AD-40e  tie  OIV.   • 

PLASMA  PHYSICS 

PERTu"«»TtON  THEORY 

RqTaTIONAl  E«CITAT|0N 
OP  MOLECULAR  IONS  SY 
ELECTRONS, 

AD-4ee  Rie       eiv.  <i 

PLASMA  PHYSICS 

PROSES  IELECTROMAGNCTICI 

USE  OP  GUARD  RING 
SHIELDS  ON  NEGATIVELY 
ilASED  L*NGMU|R  ION 
COLLECTION  CURRENT  PROSES. 

AD-40e  «71  DIV,  at 

PLASMA  PHYSICS 
PROTONS 

UTILIXOTION  or  A  HIGH 
PULSE  |N  PROTON  SOURCES, 

AD-400  SS*  ViV,   << 

plasma  physics 

scienTipic  research 

■asic  pcscarcm  on  gas 

plors  through  electric 
aRcs-hot  gas  containment 

LIMITS, 

AD-400  7«t  DIV,   tS 

plasma  physics 
syability 

operoting  points  tno 
stasilit.y  lihits  op 
a  high  pressure  direct 
current  plasma  arc, 

ad-400  irs        div, 

plasma  physics 

thermionic  converters 


it 


PLASMA  PROPERTIES  IN  A  THCRMlOHie 
CONVERTER, 


AD-40e  0*4 


OIV, 


PLASHA  S**'*^** 

REENTRY  VPHICLES 

INPORMtTION  TRAMSPCR 

ruNCTiONS  Through  the 

PLASMA  SHPATH  op  a 
RE-ENTRY  VEHICLE, 

AD-400  Sll  •!«•   • 

PLASTIC  COATINGS 

EMVIRONHENYAL  TESTS 

THE  PIELD  EVALUATION  OP  AN 
EIPERImCNTAL  air  ORY  PUEL 
RESISTANT  COATING. 

AD-4eO  010  DIV.    I* 

PLASTIC  PAINTS 

ENVIRONMENTAL  TESTS 

EVALUATION  OP  •)  PAINTS 
AfTER  EIPOSURE  TO 
ENVIRONMENTS, 

AD-40e  117  •!*•   I* 


NI-22 


PLASTieilCRS 

tPCCTRA  IIMPRADCDI 

inprared  SPECTRA  or 

PDLYNtRS,  RESINS,  RAIES, 
PLASTICIIfRS,  AND  DRSANlC 


SOLVENTS, 

AD-46e  111 


DIV, 


I' 


plastics 

adlation 

heat  and  mass  tranipcd 
during  aslation  op 
polymeric  materials. 

AO-400  411  DIV.    I* 

PLASTICS 

CORROSION  INMIDITION 

PRODUCTIDN  AND  USC 
OP  PAOLlTf-DN  CORROSION-RESISTANT 


PLASTIC, 

AD-4DD  Oil 


DIV, 


»« 


PLASTICS 

PRODUCTION 

PRODUCTION  AND  USE 
or  rAOLlTE-oN  CORROSION-Rf SIST4HT 
PL»ST|e, 

AD-40e  oil  DIV,   |R 

PLASTICS 

SPECTRA  lINPRAREDt 

INPRARED  SPECTRA  OF 
POLYMERS,  RESINS,  RAIES, 
PLASTICItrRS,  AND  ORGAnIc 
SOLVENTS, 

A0-40e  111  DIV.    |R 

PLASTICS 

TEST  METHOeS 

AIRCRAPT  INTERIOR  MATERIALS 
TESTING  POR  PLAMMASIlITY 
AND  SHORE  CHARACTERISTICS, 

AD-40D  lOT  OIV,   I 

PLYRDOO 

LIOUID  INMCRSION  TESTS 
SEA  RATER  IMMCRSION 
TESTS  TO  EVALUATE  MARINE 
SORER  AND  POULING  OETERRCMCV 
OP  CERTAIN  SPECIMENS 
or  PLYROOD, 

A0-40e  R|<  DIV,    l« 

PLYROOD 

PRODUCTION 

VENEER  CUTTING  AND 

DRYING  propepties  op 

COTTONrOOD 

AD-400  OR*  DIV,    I* 

PLYROOD 

PROTECTIVE  TREATMENTS 

THAMES  CELPLT  panels, 
AD-400  1*7  Oiv.    I« 

PNEUMATIC  SERVOMECHANISnS 
TIMING  DEVICES 

PLUIO  timer  POR  ORDNANCE 
POR  USE  |N  PUZINC, 
SAPIN6  AND  ARMING 
PUNCTIONS, 

AD-400  041  DIV,   11 

PNEUMATIC  SYSTEMS 
SPACECRAPT 

SATELLITE  ATTITUDE  CONTROL 
SYSTEMS  UTILIZING  LOO 
THRUST,  COLD  GAS,  MASS 
EIPULSiON  SYSTEMS, 

AD-40e  71*  OIV.    I> 

POISONING   • 

OIYOCN  COMSUMPYIOH 

ACUTE  AND  CHRONIC  OlYGEN 
POISONING  AT  HIGH  PRESSURE, 

A0-40e  771  DIV,    |4 

POLAR  REGIONS 
HEATING  PLANTS 

HEAT-LOSS  STUOT  op  army 

darracks  in  polar  regions 
and  description  op  too 
hCatino  systchs. 

AD-40e  4|«  DIV,    |S 

POLAR  REGIONS 
SHOO 

SNOO  ORIfTINO  IN  POLAR 
■COIONS  -LITERATURE  REv|ER, 

AO-400  TOO  OIV,    I  I 

POLVAniOC  PLASTICS 
PATliuE  IHECHANICSI 

POLTAMIDC  DESTRUCTION 
OURINf  CONTACT  BTRCSSCS 
AD-400  411 

POLYAnlDE  PLASTICS 

tTNTHEtlS  ICMCMISTRYI 


Siv, 


!• 


STNTMEtIS  or  HIGH 
mEltino  POLTPTOAZOLCS, 

Ae-400  oil  DIV. 


POLYATOMIC  MOLECULES 

MOLECULAR  SPCCTROSeOPT 

•ASIC  CONCEPTS  IN  The  ELECTRONIC 
tPCCTO*  OP  poltatonic  NOlECULES. 
Ae-400  141  Dl«t   « 

POLYESTER  PLASTICS 
RADIATION  OAMASC 

POLT-ITETRAMITHYL-P-SILPNCNYL- 
ENEI  BILOYAMESI  SYAi-  AND 
COMB. TYPE  POLYSTYRCNHl 
PORCED  OSCILLATION  TORSION 
PENDULUHI  NOVCL  INOPSANIC 
POLYnCRSI  IRRABIATCe 
NTkAR, 

a6-40O  l«t  DIV. 

ROLTKCRS 

SPKCTOA  IINrDAOCDI 

INPNADfO  SPECTRA  OP 


|R 


POLTNCRS,  RCSINS,  RAIES, 
PLASTICIIPRS,  AND  ORGAnIc 

SOLVENTS, 

AD-4Ae  Sit  DIV,    I* 

SYNTHESIS  AND  EVALUATION 
or  POLYMERS  RlTH  SPECIAL 
PROPERTIES, 

AD-4oe  041       eiv.  R 

'POLYNOMIALS 

NUMOER  THEORY 

THE  SHIPT  AND  ADO 
PROPERTY  or  MAXIMAL 
LENGTH  BINARY  SEGUENCES 
USING  CYCLOYOHIC  POLYNOHALS. 
AD-40e  III  DIV.   • 

POLYNOMIALS 

NUMERICAL  ANALYSIS 

A  PROCrOURE  POR  CALCULATINO 
THE  SESSEl  PUNCTIONS  J 
SUB  t»U     III 

AO-GOe  III  DIV.    IS 

POPULATION  IHATMEMATICSI 
SAMPLING 

SAMPLE  SUE  DETERMINATION 
NECESSARY  TO  ESTIMATE 
POPULATION  CHARACTERISTICS 
IHATMEMATICSI  RITMIN 
A  SPECiriED  ACCURACT, 

AD-4ee  lOB  DIV.    IS 

POROUS  MATERIALS 
HEAT  TRANSrER 

HfAT  EVCHANGE  IN  A 
LIBUID  PREHEATED  POROUS- 
PLATE  IN  A  OAS  STRCAM. 

AD-GOO  110  DIV.   « 

POROUS  METALS 

MECHANICAL  PROPERTIES 

CELLULAR  ALUHINUH  PO* 
USE  IN   ENERGT  OISSIPATION 
BYSTENS. 

Ae-400  111  DIV,    I? 

POSITION  PINOING 

PLISHT  INSTRUMENTS 

REGAL  TEST  PROGRAM  BVPPORTI 
PLIShT  TESTINS, 

AD-40e  014  DIV,    I* 

POSITION  PINOIN* 
VISION 

PREDICTIONS  OP  SIOhTIN^ 
•AN*E  BASED  UPON  MEASUREMENTS 
OP  TARGET  AND  ENVIRONMENTAL 
PPOPERTIES, 

A0-4ee  BIS       OIV.  4 

POSITIONINC  OEVICEB  (MACHINERY! 
AIRCRAPT  CONTROL  CABLES 

BREAKING. STRENGTH  AND  ENDURANCE 
TESTS  OP  ALUHINUH  TURNBUCRLES 
PO"  AIRCRAPT. 

AD-40e  14*  DIV.    I 

PORDER  METALLURGY 

MECHtNlCAL  RORKING 

PRODUCTION  ENGINEERING  HEABU*E 
POR  OErtlIIUM  oiioe  and 
PARTS  PRODUCEO  PROH  IMPORTED 
ORES, 

Ae-Goo  114       eiv,  o 

POROERS 

PREPARATION 

RtNETICS  AND  MECMANICMB 
OP  COMMINUTION  or  SODIUM 


CHLORIDE, 

AD-oee  47« 


DIV. 


14 


POOER  SUPPLIES 

ENEROT  CONVERSION 

POSSIBLE  PUTURE  ENERGY 
SOURCES. 

AD-4oe  BIO       eiv.  le 

PORER  SUPPLIES 

SPAcI  PROPULSION 

porCR  conversion  and 
generation  tecmnioues 
POR  Electric  propulsion 

ENGINES. 

Ae-400  oil  OIV,   ^ 

PORER  SUPPLIES 
SPACECRAPT 

APPLIED  RESEARCH  PROOOAM 
POR  BINARY  RANKINE  CYCLE 


ENERGY  CONVERSION, 
AD-40e  110 


OIV, 


PME 


EPAORICATED  OUILOINGS 
POLAR  REGIONS 

TEMPORARY  POLAR  STRUCTURPS 
MOOIPIEO  T-1  BARRACKS, 

AO-Aoe  110  DIV.   I* 

PRESERVATION 

BIBLIOGRAPHIES 

BtOLIOSRAPMT  ON  PRESERVATION 
OP  INACTIVE  EOUIPMENT 
AND  LONG-TERM  STORASE  * 


OP  MATERIALS. 
*D-*eO  4R| 


DIV, 


l« 


PRESERVATION 
HURIDITT 

DETERIORATION  OP  MATERIALS 
IN  STORAGE  AND  RECOMMENDED 
STORASE  CONDITIONS. 

AO-GOO  140  DIV.    I* 

PRESERVATION 
MATERIALS 

SURVET  OP  LITEPATuRE 
ON  •EMUMIDIPICATION 
AND' DEMUnlOiriED  STORASE 
IN  raREHOUSES. 

A0-40e  141  OIV,   I* 

EVALUATION  OP  U,  S.  NAVAL 

UMlOiriEO  oaremOuse 


OEHUM.. 
PROORAN, 

AO-ioe    141 


>IV, 


I* 


m-as 


PLA-FIIO 


PRESSES  IHACHINEOTI 
TIME  STUDIES 

NOPP  STANDARD  TIME  PORHULA 
rOR   ENGRAVING  MACHINE 
OPERATION  TIHE   STUDIES, 

Ae-400  ITS  DIV,   1* 

NOPF  STANDARD  TIHE  PORHULA 
PP. I   REPORT  POR  PUNCH 
PRESS, 

A0.4oe  les       DIV.  1* 

PRESSURE  GASES 

OESION 

RECO*erR  DP  PRESSURE 
PULSATIONS   AND  THEIR 
PREOuENCirs  IN  LlOUlO 
AND   GAS  PLORS. 

AD-40e  770  OIV.   »• 

PRESSURE  VESSELS 

eOHPoSlTE  HATERIALS 

EIPERIMENTAL  INVESTIGATION 
OP  CLOSURES  AND  PENETRATIONS 
FOR  PRESSURE  VESSELS 
or  COHPOSITE  CONSTRUCTION. 

AD-400  114  DIV.   II 

riLAHCNT-ROUNO  EHER6ENCY 
AIR  PRESSURE  STORAGE 
VESSELS  POR  HlCH-PERPORHANCr 
AIRCRAFT, 

A0-4ee  US       eiv.   ( 

ElPERIHENTAL  INVESTIGATION 
OP  CLOSURES  AND  PENETRATIONS 
FOR  PRESSURE  VESSELS 
OP  COHPOSITE  CONSTRUCTION. 

AD-400  114  OIV.   II 

PRINTED  CIRCUITS 
BIBLIOCRAPMIES 

PRTnTED  CIRCUITS  AND 
■ELDED  MODULES-ANNOTATED 
BIBLIOGRAPHY, 

AD-400  76b  DIV.   B 

PRINTED  CIRCUITS 
PROOUCTION 

PRODUCTION  ENGINEERING  MEASURE 

POR  Multilayer  printed 

0IR|N6  BOARD, 

aO-AOO  110  DIV.   0 

PROOAOILITY 

PROBABILITY  DENSITIES 
OErlNED  BY  THE  ZERO-CROSSING 
POINTS  OP  THE  ENVELOPE 
OP  A  SINE  RAVE  PLUS 
A  OAUSBIAN  PROCESS, 

AD-40e  1*1  DIV.    |1 

PROBABILITY 

DECISION  MAKING 

MICROSTRUCTURE  or  CuESS 
PROCESSES, 

AD-AOe  R7R  OIV.    14 

PROBABILITY 

MEASURE  THCORT 

SOHE  PROBLEHS  INVOLVING  CIRCULAR 
AND  SPHERICAL  TARGETS. 

AD-GOO  144  OIV.    |S 

PROBABILITY 
THEOREHS 

LIHIT  DISTRIBUTIONS  OP  THE 
MINIHAX  OP  INDEPENDENT  IDENTICALLY 
elSTR|BUTEe  RANOOM  VARIABLES, 
■   AD-400  001  OIV,    It 

PROBES  (ELECTROMAGNETIC) 
PLASMA  PHYSICS 

USE  OP  GUARD  RING 
SHIELDS  ON  NEBATIVELY 
BIASED  LANGMUIR  ItN 
COLLECTION  CURRENT  PROOES, 

AD-GOO  RTl  OIV.   11 

PROOUCTION  CONTROL 
ENGINEERING 

PRODUCTION  ENGINEERING 
MEASURES  POR  TME  RELIAOILITT 
IHPROVCMENT  OP  SILICON 
ALLOY  TRANSISTONS, 

AD-40e  01*  OIV,   B 

PROeuCTlON  CONTROL 
MAGNETRONS 

PROOUCTION  ENGINEERING  MEASURE 

POR  voltase  Tunable  magnetrons. 

Ae-400  0**  OIV.   0 

programming  languages 
instruction  manuals 

saoer  istmoolic  assemolt 
routine  for  tme  coc  |40«-|40*a 


CeMPUTERI , 

AO-AOe  1*1 


eiv.  10 


PROGRAMMING  LANGUAGES 

PROORAMHING  iCDMPUTERSl 

problems  in  inpormation 
science  rlth  emphasis 
on  adaptation  to  use 
Through  han-machine 
interaction. 

ao-goo  111       div.  10 

programming  (computers) 

aerootnamic  characteristics 
investigation  op  dynamic 

PROORAMHING  HETMODS  FOR 
PLIGHT  CONTROL  PROBLEHS, 

AD-400  110  Otv.    • 

PROGRAHMING  (COMPUTERS) 
CONTROL  sreuENCEs 

TELETYPE  CODE  PAPER 
TAPE  PUNCH  PROGRAM. 

AD-40a  1*]  D|V.   SO 

SCOPE  VALIDATE  HASTE* 
TAPE  COHrUTER  PROGRAM. 

AD-40e  1*«  OIV,    IB 


PRO-  POM 


•INAMT  C**0  TO  n>aNCTIC 
T«^«  eOHPUTCH  K»0««»" 
VI*  THE  0»»    CARD  KtAOtK, 

•  e>4oe  i<*%  bIvi   jo 

conPUTm  priosii*n  rem 
THC  eiTKtCTioN  or 
eNA'Hic  B«T«  men   oisital 

Cen'UTIHt, 

«o>*eo  41*       eiv.  JO 

p*o«ii>nniNa    (CenPUTcasi 

DteiSION  TMCO*T 

CONVCKSION  or  LlllTtO-CMTK* 
BCCtSION  TAOkCS  TO 
COn^uTC*  rneCKAnt, 

Ao.*ae   «it  oiv.      >o 

ecti«N-iiH*LTSis   •Keen*" 

roK  THC  SMOCK  DESIGN 

or  sHipoo*»D  eouirMCNT 
DCvCLorMCNT  or  conruTtn 
nCTMSot. 

«0-40e  JJS  Bl«.   il 


OP  TATbO*  MOOIk  aASIN 
tUPC*C*V|T*TINC  SHIP 
PDortLUCVS, 

*o>4oo  s*i       eivi 


Jl 


PIIO«ll*nN| 

oieiTAk 

CV*L 

or  TMf 

STHtOL 
*D 

rv*k 
or  TNt 
STHIOL 

eccKS  * 

p*06**n 

•  0 

»  CO 

INTCWP* 

TMf  L6P 

OiC|T«L 

<D- 

P«tt 

PKOaion 

ITSTIM, 

*0- 


•ae  icoNPuTCKSi 
ceitPUTCKs 

U<TIN«  TMC  kOelCAL  BtSlfiN 
PMOIkCn  ORICNTCO 

pneccsso". 

400  Oil  DIV.   to 

U>T|N6  THC  L04ICAL  eCStCN 
PDOBLEH  omCNTCB 

r»rccfSo*i  AB*n  Mie*ep*eeii*M 

MB  TO**  IMTt»P»CT|¥e 

*SSCn«tlI*i 
400  0I<)  BIVi   JO 

MPICTI  rkOATINC  DCCIMAL 

tTivt  STSTEn  ro* 

•IS  POTAC  nCBCE 

COmPUTEH, 
400  OIT  BIT.   JO 

IMINAHT  OlASMOSTie 

s  roK  nm   <ioo  eoMPuTt» 


400  4Tt 


OIV. 


JO 


PR0«IIAnM|N6  leOMPUTCWS) 
HATatl  AtSCBMA 

Bt6|TAL  COHPUTCK  PMOCaAn 

roK  THE  ANALTSis  or 

ACHOSPACE  STKUCTuKEl  BT 
TMC  hATKII  elSPk,*CC"CMT 
nCTHOO, 

A0-4ee  fiB        Biv.   I 

NuneOKAk  ANlkTiil 

BLOCK  PCkAlATION  BT 

coMruTcn. 

A0>4ee  T«0  DIV,    11 

PBOCKAnniNe  iConPUTC*fi 

PKOOPAMMCPS 

SABC*  ISTHBOIIC  ASSCMBLT 

•BuTiNc  ro*  TMC  coc  i*o*-i*e<iA 

COMPuTCBI, 

Ao-4ep  a««       OIV.  JO 

^•BBBAnnlNe  ICBnPUTCKtl 

pi«oa*An>iiNe  LANGuASCt 

ACKO-SrAcC  CNvMeNnCNT  tinULATIOM 
SrtTCn  lASCSSI,  VOLUME 
I,  MASTER  CONTaOL  PROGRAM 
ANB  PRESENTkT  |NCLUBED 
SUB-ROUTINES, 

AB-4Be  IB4  BIV.   « 

PRO«RAMH|NG  ICOHPUTCRSI 

RAOA*  TRACKING 
.      PROGRAMMING  TECMNIOuEt 

ANB  SRECtr ICATfONS  roR 

THE  AN/rps-»j  SPACE  TRACK 

RABAR  STSTCMS  computer, 

A0-40e  440  BIV,   • 

PRBSRAMMINC  ICBMPUTERSi 
SCICNTinC  RESEARCH 

MULTIPLE  BISCRIMINATE 
rUNCTIONS  AND  AN  OAMPLE 
or  COMPUTER. AIOEB  CLASSirlCATIOM 
USING  SUCM  ruNCTlONS, 

AB-4ae  sTj       OIV.  a 

PROGRAMMING  (COMPUTERS) 
TEACHING  MACHINES 

OElAT  or  SELr-TCSTiNG 
IN  THREE  TTPES  OP  PROGRAMEO 
TEXT, 

AB-40e  447  BIV.   a 

PROJECTILES 
AIR  BURST 

MALruNCTION  INVESTIGATION 
or   SIMULATOR,  PROJECTILE 
AIR  BURST!  MT4, 

AB>400  SI4  OIV.   t* 


PROPAG 
ELEC 

TME 
LONG 

P 

•  AVE 
STR* 
MCBI 

P 

•  AVE 
STRA 
MEOI 


ATI 

TRO 

ART 
ATM 

D 
AD 

Ror 

S  I 

Tir 

A, 

AO- 

ROR 
S  I 
TIP 
A, 
AO- 


ON 

MAGNETIC  RAVES 

lAL  RErLCCTIONS  |N 

OSRhERE  and 

STANCE  PRORAOATION, 

400  4«J  BtV,   • 

AGATISN  or  ELECTROMAONCTIC 

N  SINUSOIOALLT 

lEB  OIELECTRIC 

400  711  BIV.   • 

AGATION  OP  ELECTROMAONeTtC 
N  SINUSOIOALLT 
lEB  DIELECTRIC 


400  TIf 


DIV, 


proragation 
microraves 

Properties  or  a  suRrACE 
•AVE  rroragatinc  along 

A  MAGNETITCO  rc*R|TE 
"00, 

AO-400  «4S  OIV.   • 

PROPELLERS  fM*R|NEt 
CAVITATION 


PROSTHETICS 

CONTROL  SYSTEMS 

RESEARCH  ON  ELBO*  RROSTmETICB, 
HUMAN  TRACKING  SCNSORT 
MOTOR  CONTROL,  AND  MTOELECTRIC 
CONTROL, 

AB-*ee  jsj       OIV,   I* 

prosthetics 

lahinateb  plastics 

shrinkable  sockets  plastic 

PRCrORHS  TO  CONroRM 
to  an  AMPUTEE'S  STUMP, 

AB-4Be  004  B|V.    14 

PROTECTIVE  COVERINGS 
ELECTRIC  CONNECTORS 

PRODUCTION  ACCEPTANCE 
TESTING  or  CABLE  SPLICE 

CASES  roR  minutEman 

INTERSITE  COMMUNICATIONS 
STSTEMS. 

AD-*ae  714  DIV.    It 

PROTECTIVE  SHELTERS 
POLAR  REGIONS 

HCAT'LflSS  STUOT  Or  ARHT 
BARRACKS  IN  POLAR  REGIONS 
AND  DESCRIPTION  or  TRO 
HEATING  STSTCMS, 

A0-40e  4|<  OIV.    |S 


PROTECTIVE  TRCATmEN 
LIOUID  IMMERSION 

SEA  aATCR  IMME 
TESTS  or  SOUTHERN 

PINE  saprood  Pane 

■ITH  CELCURC,  ERB 
CREOSOTE  OR  40/«0 
COAL  T»R, 

lO-AOe  J«B 

Sea  rater  IMME 
TESTS  or  SOUTHERN 
PINE  SAPrOOO  pane 
•ITH  COPPER  SULPO 
UNCOATED  AND  COAT 
•ITH  NAVT  roRMULA 
OR  lal  ANTirOULIN 
AO-400  «|S 

SEA  BATER  IMME 
TESTS  or  MAMOGANT 
AND  RED  OAK  PANEL 
TREATED  RTTH  COPP 
rORMATE,  TRIBUTTL 
OKIOC  ANB  CELCURE 
AND  PAINTCO  RITH 
roRMULA  lOt  ANTir 
•AINT, 

A0-4eB  «I4 


TS 
TESTS 

RSION 

TELLO* 
LS  IMPREGNATED 
ALITM 

CREOSOTE* 


OIV, 
RSION 

TELLOR 
LS  TREATED 

NATE 
EO 

lOS 
G  PAINT, 

DIV, 
RSION 

PLTROOD 
S 
ER 

TIN 

UNPAINTCO 
NAVT 
eULIMC 


!• 


|R 


PRANES  OP  RCPERENCE. 

AD«40e  *l«  Dl«.   •• 

PSTCMOPMTSISLBGT 

ANALTSIS  OP  MENTAL 
HECHANtSHS  or  THE  CONBITIBNED 
RErLCM  AND  TMC  THOUSHT 
PROCESSES  IN  THE  HUMAN 
BRAIN, 

AB-4ee  SBS       •!«(  •• 

public  opinion 
sBelters 

stubt  design  and  bescriptibmt 
dp  nine  american  communities 
in  •hich  a  survet  (as 
mabe  on  the  pallout  shelttr 

ISSUE. 

AD«40e  7SI  DiV,   Jl 

PUBLIC  OPINION  SURVET 
or  NINE  AMERICAN  COMMUNITIES 
CONCERNING  THE  r«LLOUT. SHELTER 
ISSUE  •METHODS,  rlNOINGS, 
AND  IMPLICATIONS, 

AO-4oe  7ti       BIV,  a* 

PULSE  cOMPRfSSISN 
GAS  DISCmARGES 

NANOSECBND  PULSE  B*EAIDOaM 
IN  AIR,  HfLIUH,  AND 
NITROGEN, 

Ae>40n  4S0  BIV,   •( 

PULSE  RATE 

HEART 

RELATION  or  CHANGES 
IN  TME  HEART  RATE  TO 
MENTAL  RDRK  AND  EMOTIONS. 

AD-*00  SIR  DIV,    I* 

PUMPS 

SPACE  STATIONS 

INERTIA  PUMPS  rOR  LIBUle 
TRANSrER  TO  AND  rROM 
BRBITlNS  SPACE  STATIBNS, 

AO-BOe  7S*  BlV,   «7 


DIV, 


1* 


PROTON  REACTIONS 

NUCLEAR  SHELL  MODELS 

SEMI-EnPIRICAl  STuot 
OP  ThE  SMrLL   MODEL 
PROTON. NEUTRON  INTERACTION, 

A0.40e  4*B  DIV,   >e 

PROTONS 

NUCLEAR  SPECTROSCOPT 

A  HIGH  ENERGT  proton  SPECTROMETER 
UTILIZING  SEMICONDUCTOR 
DETECTORS  PoR  SPACE  PHTSICS 
CKPeRIMEnTATION, 

AD. 400  IS4  DIV.   > 

PROTONS 

RADIATION  CPPECTS 

A  LITERATURE  SURVET, 
tD.400  7SS  DIV,    14 

PfVCMOACOUSTICS 
HEARING 

TRANSMISSION  AND  CDdINS  BP 
INPORMATION  In  AUDITORT 
NERVOUS  STSTCN, 

A0.40e  it*  DIV,    14 

PSTCH0L06T 

BIBLIOGRAPHIES 

bibliographt  or  reports 

ISSUED  BT   THE  BEHAVIORAL 
SCIENCES  LABORaTORTI 
ENGINEERING  PSTCHOLOGT, 
TRAINING   PSTCHOLOGT, 
ENVIRONMENTAL  STRESS, 
SIMULATION  TECMNISUES, 
AND  PHYSICAL   ANTHROPDlDST, 

A0-40B  BSH  DIV,   <B 

PSTCHOMrTRies 

ruNCTlONs 

STUDIES  or  MATHEMATICAL 
MODELS  or  VISUAL  PERPORHANCP 
CAPABILITT, 

AD.40B  SSB  BIV,   <B 

PSTCHOMETRICS     * 
LEARNING 

REPLICATION  or  PA|RCe-ASSOe|ATE 
LEARNING  AS  A  ruNCTION 

or  S-"  similaritt. 

AD. 400  4«4  DIV,   •• 

SERIAL  position  as 
A  CUE  IN  lEARNINSI 

THE  eppect  or  test-rate, 

AD-40e  4««  OIV.   <B 

PS|CgOnETRICS 

ErrECTS  or  pairing 

TIME  AND  TEST  TIME 

ON  PERPORMANCE  DURING 

AND  APTER   PAIRCD-ASSDCI ATI 

TRAINING, 

AD. 400  447  01*.   <B 

pstchomotor  tests 
visual  perception 

C«*kU*rieN  OP  PERCEPTUAL 


IWALITT  CONTRBL 

IMITRUCTIBN  NANUAkt 

PRODUCTION  |N«|NCI*|M«  HE*IW*CI 
•(LIADILITT  IMPROVCNEMTI 
•ILICON  ALLOT  TRANSISTOR. 

VOLUME  nil  Duality  contAol 

HAMUAk. 

AB-400  oa*      BIV.  0 

OUALITt  CONTROL 

RlNUPACTURING  METHODS 

PROeUCTION  EHOINEERIMC 
NEASUOCS  POR  TME  RELIAtlLiTT 
IMpioVCNEHT  OP  SILICON 

*kkOT  TOANsitrooi, 

*e«*oe  Ba«       BIV,  • 

PRODUCTION  ENGINEERING  NEASU*EI 
•  ELI^OUITT  iHPRDVEMiNTl 
SILICON  ALLOT  TRANSISTOR, 
VOLUME  III  PROeCBS  SPEC|PIC*T|OM 

MANUAL. 

40-400  oat       Di«(  0 

OUALITT  CONTROL 
TtANSlSTORS 

PRODUCTION  ENCINEERIHO 
MEASURES  TO  INCREASE 


TRANSISTOR  RELlAOUITT, 
AO-BOO  IBl  ( 


IV. 


OUANTUM  MECHANICS 
ATOMIC  ORBITALS 

TME  DIRECT  DETERMINATION 
or  NATURAL  ORBITALS  AND 
NATURAL  EXPANSION  COCPPICIEHTS 
or  MANY  ELECTRON  RAVE  PUNCTIONS, 


I.  NATURAL  ORBITALS  IN 


SEMINAL  PRODUCT  aPPROI IRAT |0N , 
A0-40e  144  DIV,   R 

OUANTUh  MECHANICS 
DESIGN 

DEVELOPMENT  or  A  STSTC" 

or   CLASsir iCATlON  or 

INERTIAL  NtviSATION 
SENSORS  THAT  BILL  A|0 
IN   THE  PREDICTION 
or  PERPORMANCE, 

AD-400  171  DIV.    |R 

OUANTUM  MECHANICS 

ELECTROMAGNETIC  PIELDS 

GAUGE  INVARIANT  NQN. LOCAL 
OUANTUM  ELECTRODTNAMICS 

k  EASING  TB  CONVEROBNT 
ESULTs  TO  EvERT  ORBER 
OP  PERTURPATIBN  TMEBRT, 

AD. 400  141  DIV.   as 

•UANTUM  HECMANICB 
PERMIONS 

INVESTIGATION  OP  TME 
COLLECTIVE  VIBRATIONS  OP 

A  MANT.rERMION  SYSTEM 

•Y  A  GENERATOR  COORDINATE 


METHOD 


«:4 


00  a44 


elv. 


ai 


OUANTUM  MECHANICS 
KINETIC  THEORY 

OuANTUM  CORRECTIONS  TO  TmC 
TRANSPORT  CROSSSCCTIONS, 

AD. 400  071  OIV,   R 

OUANTUM  MECHANICS 
MAGNETIC  riELDS 

ouANTiTERi  DEvicc  re* 

TRAPPING  AND  DETECTING 

OUANTUM  VALUES  or  rLUX, 

AD.400  177  DIV.   as 

OUANTUM  MECHANICS 
MECHANICS 

BEVELOPMENT  OP  A  STSTEM 

or  CLASSir icATfON  or 

INERTIAL  NAVIGATION 
SENSORS  THAT  BILL  Ato 
IN  THE  PREDICTION  OP 
PERPORMANCE, 

AD-400  170  DIV.    I* 

OUANTUM  MECHANICS 

MOLECULAR  SPECTROSCOPY 

•AtTc  CONCEPTS  IN  The  ELECTRONIC 
SPECTRA  OP  POlTATOMIC  MOlCCULES, 
A0-40B  141  DIV,   R 

BUANTUh  MECHANICS 
NUCLEI 

THE  CORIOLIS  ANTt-PAIRlNO 
AND  TMf  BLOCKING  EPrECTS 
IN  OCroRMfe  EVCN.CVCN 
NUCLEI, 

Ae-4oe  70*       OIV,  ao 

THE  BTNAMIC  eOLkCCTIVE 

TMCoRY  or  oeo-A  nuclci, 

AD-Aoe  710       DIV,  ae 

OUANTUM  MECHANICS 

PERTURBATION  THEORY 

UPPER  ANO  LORER  BOUNDS  POR 
RAYLEIOH.SCHRODINGER  PERTURBATION 
ENERGIES, 

AO.AOO  II4  DIV,   R 

OUANTUM  MECHANICS 
PLASMA  PHYSICS 

ROTATIONAL  EXCITATION 
or  MOLECULAR  IONS  OY 
ELECTRONS. 

aO-406  rjo         DIV.   at 


•UANTUM  MECHANICS 
PROBABILITY 


CALCULATIONS  OP  RAVE 
PUNCTIONS  AND  TRANSITION 
PROBABILITIES. 

AD-400  J7R  DIV.   as 

eUARTI  RESONATORS- 
CRYSTAL  HOLDERS 

CR-IXM.RRI/UI   MODCRATE  PRECISION 
GLASS  ENCLOSED  CRTSTAL  UNITS, 
AB-40e  S*«  01 V.   0 


QUA -RAD 


•WAOTI  RIBeHATORt 
•est  ON 

RESCARCM  INTO  NK«  APPROACMEt 
POR  VHP  PILTER  CRTSTaLS, 

AD-40B  IIS  oiv.   B 

•UARTZ  RESONATORS 
PRODUCTION 

STEP  I  COMPLETION  REPORT. POR  MICH 
PRECISION  CRYSTAL  UN|TSI   1,000  KC, 
RUOGEDIECD. 

AD.4D0  101  OIV.   • 

MADAR 

tCATTERINS 

RADAR  SCATTERING  PROM 
A  CONDUCTING  CONE-SPMERE, 

AD-BOO  Rll  DJV.   • 

**OAR  BEACONS 
MEIOHT  PINDINB 

STUDT  OP  INTEGRITY,  •CklAOlLITY 
ANO  ACCURACY  or  AUTOMATIC 
MEIOHT  REPORTING  SYSTEM  VIA 
ATC  R*DAR  beacon  STSTEM, 

*D-*oe  iJT       oiv,   1 

RADAR  EOUIPMENT 
MIOH  PREOUENCT 

HIGM-ACCURACT  PREOUENCT 
STANDARDS  IN  AERIAL  NAVIGATION 
-PREClSB   CLOCKS, 

AO-BOO  |07  DIV,    1* 

■BOAR  EOUIPMENT 

TRAVELINS  RAVE  TUBES 

GRIDOED  100  KR  L-BAND 
TRAVELLING. RAVE  TUBES 
ro*  PULSED  ARRAY  RADAR 
SYSTEMS, 

AD-BOO  Sia  DIV.   B 

"•EtJiiS*"' 

IMAGE  OESION  POR  TERRA  I M-HAPP|NB 
RADAR  SYSTEMS, 

AD-ADO  OB*  OIV,   B 

RADAR  RCPLECTIANS 
LASERS 

COHERENT  OPTICAL  RADAR  PARAMETERS 
AND  TARGET  REPlCCTIONS, 

Ao-Boe  a7a       oiv.  * 

■•OAR  SCANNING 
AIRBORNE 

INVESTtOATION  OP  DIGITAL 
TECHNtoUES  POR  RADAR 
LAND  MASS  SIMULATION, 

•0-400  a*0  DIV,   4 

HADAR  SIONALS 
OPTIMIIATION 

EPPtCT  or  SIGNAL  SHAPE 
ON  ITS  OETCCTION  UNDER 
NORMAL  CORMBLATED  NOISE, 

ADaOoe  (0*       elv,  B 

•BOAR  TRACKING 

PROGRAMMING  ICOHPUTERSI 

PROGRAMMING  TCCHNIBUES 
AND  SPECir ICATlONS  POR 
THE  AN/rPS-BS  SPACE  TRACK 
RADAR  SYSTEMS  COMPUTER, 

AD.400  440  DIV.   4 

•ADAR  TRACKINO 
RADAR  BEACONS 

PERPORMANCE  OP  TME 
BINARr  DELAY. LOCK  TRACKING 
OlSCRlnlNtTO*  AS  EVALUATED 
PROM  LABORATORT. SIMULATED 
ENVIRONMENTS, 

AD. 400  S««  DIV,   • 

RADIATION  DAMAGE 
NEUTRONS 

IRRADIATION  EPPECTS  ON  STRUCTURAL 
MATERIALS, 

Ao-4eA  joj       DIV.  ae 

OADIATION  EPPECTS 
AMPLIPIERS 

TRANSIENT  GAMMA  AND 
NEUTRON  RADIATION  EPPECTS 
ON  BASIC  TRIODE  AMPLIPIERS. 

AD.400  770  OIV,   B 

NON-TMPRMAL  EPPECTS  or  ALTERNATINe 
ELECTRICAL  riELDS  ON  BIOLOGICAL 
STRUCTURES, 

AD-BOO  a4J  DIV,    I* 

OADIATION  ErPECTS 

NEUTRONS 

EPPECT  or  NEUTRON 
EXPOSURE  ON  BONE  6R0«TH 
IN  RATS, 

AO.BOe  |7I  OIV.    IB 

A  LITERATURE  SURVET, 
AD-BOe  701  DIV.    I* 

RADIATION  ErrECTS 
REGENERATION 

ErrECT  or  ionizing 

RADIATION  ON  REGENERATED 
LIVER  or  PHITE  MICE 
rOLLORINC  BRIEr  AND 
CHRONIC  IRRADIATION. 

AO-BOO  404  OIV.    I* 

■AOIATION  MPASUREMENT  STSTEMS 
CALIBRATION 

CD  V-7RT  CALIBRATO"  POR 
TME  CD  V-TII  remote  SENSOR 
RADIATION  METER, 

AD-40C  1*7       DIV,  ae 

CALIBRATION  or  A  GH 
NUCLEAR  DETECTOR, 

AD-*Oe  JIB  DIV,   10 

RADIATION  MEASUREMENT  SYSTEMS 
GAMMA  COUNTERS 

DEVELOPMENT  AND  EVALUATION 

or  A  LOR  COST  t-ioe 


R/NR  GAMMA  RADIATION 
SURvCT  METER, 

•0-400  0*0  OIV. 


ae 


RADIATION  MEASUREMENT  SYSTEMS 
NEUTRON  DETECTORS 

BORON,  LITHIUM,  OR 
URANIUM  COVERED  SILICON 
THERMAL  NfUTRON  DETECTORS. 

AO-400  iBi       DIV.  ae 

BADIATION  MEASU*CnCNT  STSTEMS 

NUCLEAR  PARTICLES 

INSTRUMENTS  AND  METHODS 
or   ANALYSIS  or  RADIAYION, 

AD. 400  747  OIV.   tO 

RADIAYION  hEASUREHCNT  SYSTEMS 
SEMICONDUCYOR  DEVICES 

TME  USr  or  TME  HELIUM  1  SPPCTROME- 
TER  W    NEUTRON  »TTCNUATJp|« 
MEASUREMENTS, 

AD-4oe  017       OIV,  ae 

RADIATION  MONITORS 
DESIGN 

CHARACTERISTICS  OP  AIR  PILTEO 
MEDIA  USED  POR  nON|TOP|NG 
AIRBORNE  RADIOACTIVITY, 

AD-400  t^l  OIV,   a 

RADIO  ASTRONOMY 

THEORT  or  NOISE-LIKE 
ELECTRDMABNETIC  riELOS 
or  AROITRARY  SPECTRAL 
•  IDTH 

aO-bod  *i«       DIV,  as 

RADIO  DEACONS 

AIRCRAPT  EOUIPMENT 

ENVIRONMENTAL  EVALUATION 
OP  THE  MODULATED  CARRIER 
•AVE,  TUMRLING-AIRPOIL,  CRASM 
POSITION  INDICATOR, 

AD-4ee  eij       oiv.   t 

RADIO  DEACONS 
TESTS 

SERVICE  TEST  OP  THE 
AN/TRN-«IXC-ai   RADIO  DEACON, 
AD-BOO  17a  DIV,    I* 

"*!i8MSii7mig6'i»Ec;:ms*<PAssi«(. 

RADIO  COMMUNICATION  BlTH 
THE  AID  OP  MAN-MADE 
EARTH  SATELLITES, 

AD-BOO  SO*  DIV.   S 

RADIO  COMMUNICATION  SYSTEMS 
TERRAIN  MODELS 

DETERMINING  TMC  SITE 
OP  TRANSMITTERS  POR 
USB  AND  MICROaAVC  RADIO 
COMMUNICATIONS  RITM  THE 
Ale  eP  A  TERRAIN 
NODEL. 

AD-BOO  411  OIV.   0 

RADIO  lOHHUNtCATIOM  SYSTEHS 

DCSIBN,  DCVCLDPHENT, 
MAROaAOC  PAORfCAYION 
AND  TEtTiNO  OP  TME 
COMMUNICATION  SYSTEM 
AN/USe-SlVI  PREPRODUCTION 
MOOCLS. 

AD-4ee  aia       oiv,  t 

•AOIO  NAVIGATION 
AIRDORNE 

HIGM-ACCURACT  PREOUENCT  T 
STANDARDS  IN  AERIAL  NAVlBATtON  ^ 
-PRECISE   CLOCKS, 

AD-40e  107  DIV,    |« 

"*8*9iSlfm8N 

ErrCCT  OP  SIGNAL  SHAPE 
ON  ITS  DETECTION  UNDER 
NORMAL  CORRELATED  NOIIC, 

AD-BOO  40*  DiV.   0 

RABIO  TRAMSHITTCRS 

HiCRoaAve  comhunicatiom  stitchb 

OETIONININB  TMC  SITE 
OP  TRAMSHITTCRS  POR 
UBO  AND  HICROBAVC  RADIO 
COHHUNICATtONt  BITM  THC 
•IB  OP  A  TCRRAIH 
HOOCL. 

A6-B00  Bit  •!«■   • 

RADIOACTIVC  OCCAY 
tTROHTIUH 

OCCAT  EHARACTCRISTtCB 
OP  SROJ  At  DCTCOnlNCO 
•T  BAHHAaRAY  tCINTILk*T|ON 
BPCCTROHCTRT  AND  DCTA-RAV 
POOPORTIOHAL  eOUNTINO, 

AB-Boo  ita       etv.  ae 
••dioactivc  pallout 

AlOBORHC 

BMAPIHS  PATTCRMS  OP 
ATNOSPHCRIe   PALLOUT 
*T  THC  CARTH*B  SURPACC 
■V   LOCAL  CIRCULATIONS, 

lO'Boe  **7       OIV.  ae 

RAOIOACTtVC  PALLOUT 
HATHCNATICAL  nODELB 

STOATOSPHCmC  CONCCNTRATIONt 

OP  nuclCar  ocbris  and 

NATURAL  RADIOACTIVITY 
-PROJECT  STAR  DUST, 

A0-4oe  BOa       Dl«(  <o 

RADIOACTIVITY 
AIRDORNE 

CMARACTCRIBTICB  OP  A|R  Plk7CR 
MEDIA  USED  POR  HONITORINe 
AIRBORNE  RADIOACTIVITY, 

AD-Aoo  a^t  Di«.  a 


RAD-  RSr 


ri*eioriiceueNCT   riLTC** 

r I vE-«r<cT*MCC   aKoaeakMa 
canvrNSATiON   rikTCw   o(*icni, 
*o-*oe   ••««  oivi      • 

MtOIOrKIOUCMCT  SCNC^ATOKS 

tCnicoNeuCTo*  ocvicct 

SOklB-lTATC  ■'  SCNCHaTOK, 

•o-4ee  roi        eiv,   • 

DADteraCaUCMCT     IMTCIirCWCNCt 
•EDUCTION 

COnnUMICtTIONi     INTOflMCNCr 
•COUCTIOM    STUeiCS, 

•e-*oo  oze  divi      • 

CLiniN*Ti«N  or  uNoesmto 
ntoMTiSN  <No  »couCTteN 

or    I»»DI0    r»taueNC» 
iNTorcKCNcc   or   ot»ecrioN*i. 

*MTCMM*f  *r  nEANS  or 
•ADA*  AttOHtCM  n*:E*|*Lk. 

•0-*or  451  C!V.   I 

ii*Bior*caucNe>  iNTE*rE«CNcc 

fENSITIV ITT 

l>tD|Or*(sueN(T  9CSENt|T|XEB 
StkieON  rXPH  SCITCH 

DESIONCO  rg*  ose  IN 

•ettroNs  ei'cuiTHT, 

*o-*oe   ij(  Div.      • 

■•Aeiea**rMT 

OlaaNOSTIC   ASCNTf 

ifOTorr  NETMOo   or  iietc*iieM 

IN  *  LIVINO  OUCANISM 

-*   *AOioc**rM   n«CM|Ne 
■MiCM   aEceitoi   o*nn* 

■  ADKTION     IN     •     NONklNEtn 
INTC6IIATCP    ro*n    CONTINuOwtkT 
•VCN    TINE. 

*0-*oe    til  DIV.        14 

K*oiaLe«ic*L  C0NT«niN*TieN 

»l«  roLLUTlON 

nE'IUOEnCNT  or  ll*DI0L06le*L 
CONTtn INATION  or  THE 
«TNO»rME»r , 

40-400  171  DIV.   20 

•  ADiOkoeiCAL   aAiirAiiE   *sents 
CLASSir ie«TioN 

NuClCa*  aEApONSt   CLASSiriCATION 
or,  MEANS  ro*  OCLIVCMT, 
DESCKIrTION  or  THE  DETONATIONS, 

ErrECTs  or  AND  raoTECTioN 
rnoN  nuclEa*  aEAPONS. 

A0-4oe  •••1        6iv.  ti 

•ADIOroOTECTIVE  AOCNTS  ^ 

•lOkOOICAL  ASSAT 

TESTINO  or  ANTIMAOt ATION 
ASENTI  IN  nONKETS,  AS  AdCNOrO. 
AD-40e>  22*  DIV.    l* 

OLTCIOIC  ESTERS,  ORCANIC 
DIlULrtOES,  AND  RELATED 
SUaSTANCES,  AS  SOURCES 
Or  ANTI-RADI ATION  ORUOS, 

AD-4ee  <I4<I  Div.   R 

RADIOPROTECTIVE  A6ENTS 
CHEnlCAt  REACTIONS 

OlTCIdIC  esters,  ORGANIC 

DisuLriOES,  AND  related 

SUBSTANCES,  AS  SOURCES 
or  ANT l-RADl ATION  DRUSS, 

AD-AOe     <I4<I  OtVa        I 

RADIOPROTECTIVE  AGENTS 
PITUITART  HORMONES 

PROTECTIVE  AND  TMfRAPEUTIC 

ErrECTs  or  the  somatotropic 

HORMONE  in  ACuTE  RADIATION 

sickness, 

ad-4d0  nvo        div.   14 

radioprotective  agents 
radiation  tolerance 

sumhart  or  the  ErrECTS 
or  RHOLE  Boot  irradiation 

ON  III   CASES  or  CANCER, 

AD-40e  <««  DIV.    |4 

RADIOPROTECTIVE  AGENTS 
TEST  NETmBOS 

TEST  MfTHODS  USED  |N 
DETERMINING  THE  R AD  I ORROTECT I VE 
ROTENCT  or  TOl  COOED 
COMPOUNDS. 

AD-40e  «•  DJLV.    14 

■ADIOSONDES 

rLIGMT  TESTING 

HASP,  INSTRUMENTED,  STATUS 
REPORT  And  RECONnCNOATlON 
rOR  TERMINATION  or  OEVELOrnCNT 
or  THE  HEAD,  I,4<S-INCH 
ROCKET  MR  1  MOD  <l. 

AD-4ee  too        DIV.   |i 

•ADIOSONDES 

RECORDING  STSTEMS 

MODir ICATIONS  TO  RADIOSONDE 
RECORDER  AN/TMO-SC. 

AD-40e  147  DIV.   • 

■ANGE  riNDING 

DISTANCE-MEASURING  EOUIRMENT 

SOVIET  STATE-or-THE-ART 
REVIER  ON  OPTICAL  OISTANCC- 
riNOER  TECHNOLOGT. 

AD-40C  BOO  OIVi   i 

■AHKInE  CTCLE 

ENERCT  CONVERSION 

APPLIED  RESEARCH  PROGBAH 
roR  BINARY  RANKINE  CTCLE 
EHERGT  CONvERSrON, 

AD.400  lao  OIV.   7 

•ABC  EARTH  FlENCNTS 
MAGNETIC  RRORERTIeS 

VARIATION  or  PCBieDICIW 


or  MAGNETIC  STRUCTURE 

■ITM  DILUTION  AND  TCNRErATU'E 

roR  thC  hEavt  rare  earth 
metals, 

AD-40e  771  DIVt   ** 


grbbtm 

ErrECTS  or  variations 

IN  COMPOSITION  or  DIET 
ON  GRORTH  RATE  Or 
RATS, 

AD-400  SSO  DIV.    IB 

REACTION  (IHETICS 
A  IR 

CRITIOit  ON  REACTION 
RATE  CONSTANTS   IN  THE 
^XTGrN-NITROCEN  STSTCH 
or  HIGH. TEMPERATURE 
AIR, 

AD-40e  41*  DIV.   « 

BCACTIOM  (RSTCHOlOGTI 
ACHIEVEMENT  TESTS 

oirricuLTT  or  items 

ON  AN    ACHIEVEMENT 
TEST  or  RfPORT  rRITING 

AND  OTHER  CORRELATES 
or  CrITICAlnESS   resronse 
STYLE  AT  THE  ITEM 
LtVEL, 

AO-40e  70*  DIV,   <B 

READING 
STUDENTS 

DELAT  or  SELr-TESTING 
IN  THREE  TTPES  Or  RRoGRAMED 
TEXT. 

AD-40e  4*7  DIV.   it 


REAL  NUMBERS 
SEBUENCES 

LIMIT  DI 
MINIMAI  or 
DlSTRIBUTro 
AD-400 
REASONING 

CONDITIONED 
ANALTSIS 
MECHANISMS 
RErLEX  AND 
RRDCESSES  I 
BRAIN, 

AD-40S 

REASONING 
EMOTIONS 

RELATION 
IN  THE  HEAR 
MENTAL  RORK 
AD-40e 

RECORDING  STS 
ELECTR0MA6N 
ElICTROm 
DURING  THE 

AD-4oe 


STRIBUTIONS  or  THE 
|NDE>ENDEnT  IDENTKALkV 

RANDOM  VARIABLES, 
DOS  DIV.    19 

RErLEX 

or  MENTAL 
or  THE  CONDITIONfe 
THE  THOUGHT 
N  The  HUNAN 


SB* 


DIV, 


<B 


or  CHANGES 

t  rate  to 

AND  emotions. 
%i*  OIV,    |4 

TEM« 

ET|{  RAVES 

AGNETIC  MEASURIHENTS 
BANSHEE  SERIES, 


44S 


DIV.   it 


RECORDING  STSTEMS 
RADIOSONOrS 

HODir ICATIONS  TO  RADIOSONDE 
RECORDER  AN/TmO-SC. 

AD-400  147  DIV.   B 


RECTANGULAR  BOD 
ANTENNAS 

EXPERIMENT 
ON  THE  TRANSI 
CHARACTERISTI 
LOOP  ANTENNAS 
A0-40e  7f 
RECTANGULAR  BOD 
OErORHATION 

NUMERICAL 

BENDING  or   R 

PLATES  RITM  r 

DErLCcTIONS, 

AD-40e  J« 

REDUNDANT  COHPD 
REDUCTION 

DEVICE  roR 
or  REDUNDANCT 
CODE  MODULATE 
DATA, 

AD-40e  74 


lES 

AL  INVESTIGATIONS 
ENT  RESPONSE 

CS  or  RECTANGULAR 

7  OIV,   B 

lES 

SOLUTIONS  or 
ectangular 

INITE 


DIV. 


JO 


0 

NENTS 

THE  REDUCTION 
IN  PULSE 
D  TELEHETRT 

DIV.   B 


REENTRT  vChIClCS 
ATNOSPHERr  ENTRT 

RE-ENTRT  PHYSICS  -INTERACTION 
or  vCHICLfS  IN  EARLT 
RE-EnTRT  fNylRoNHENT, 

A0-40n  44*  DIV.    It 

REENTRY  vEhICLCS 
CONTROL  STSTEMS 

JIEAPON  SYSTEM  t07A-|, 
MARK  1  ADVANCED  RE-'NTRT 
VEHICLE  PROGRAM,   STAR 
TRACKER, 

AD-4ee  417  DIV.    It 

REENTRT  VEHICLES 
MATERIALS 

RE-RADIATIVE  STRUCTURES 
AND  MATERIALS  roR  RE-ENTRT 
VEHICLES, 

AD-AOD  414  DIV.    It 

reentrt  vehicles 
Plasma  sheath 

inpornation  transrer     -^  • 
ruNCTIONS  throubh  tne 
PBAsHA  Sheath  or  a 

RE«ENT(kT  vEMICLC. 

AD-400  Btl  D|V.   B 

REENTRT  vChIclCS 
POBER  SUPPLIES 

SILVER    OXIDE-ZIJ«C     ION 


■CCNTRT  vCMlCbCB 
STNCMROt 

STNCHRSNOUS  RECtlVC* 
STUDIES  roR  RE-EnTRT 
VEHICLES  -PHASE  LOCK 
LOOP, 

AD-40e  4Bt  •!»•   • 


REENTRT 

STSTE 

BE 

MARK 

vEHie 

PHOT 


VEHICLES 
MS  ENGINEERING 
APON  SYSTEM  I07A-I, 
i  ADVANCED  RE-CnTRT 
LE  PROGRAM,   SOLAR 
N  ENEROT  SOURCES, 
D-400  4JS  DIV. 

■EAPON  STSTEH  I07A-I, 
NARK  1  ADVANCED  RE-ENTRY 
«E«*ICtE  PROGRAM,   SOL** 

THERMAL  ENERST  seuwecs, 

AD-40e  4J4  OIV, 

■EAPON  STSTEM  I07A-I, 
MARK  J  ADVANCED  RE-ENTRT 
VEHICLE  PROGRAM  SUBSTSTEn 
DESIGN  ANALTSIS, 

AD-400  41B  DIV, 

■EAPON  STSTEN  lOTA-l, 
HARK-J  ADVANCED  RE-ENTRT 
VEHICLE  PROSRAH,   |NERT|*L 
■HEEL  CONTROL, 
AD-400  4Bi 


II 


II 


II 


OIV,   II 


REriNIN*  INfTALLURGTI 
STEEL 

EVALUATION  or  AIR  NEkTED 
AND  VACUUP  MELTED  AISl 
NIRO  STEEL, 

AD-400  7t7  DIV.    |T 

•CPRACTORT  COATINGS 

CORROSION  INHIBITION 

HICH-TrxPCRATuRE  OXIDATION 
PROTECTIVE  COATINGS  rOR 
VANADIUM-BASE  ALLOTS. 

AD-400  e*!  DIV.    I* 

RCrRACTORT  MATERIALS 
AEROSPACE  CRAPT 

RErRACTORT  CERAMIC*  Of 
INTEREST  IN  AEROSPACE 
STRUCTURAL  APPLlCATIONt 
-A  MATERIALS  SELECTION 


HANDBOOK , 

AD-40B  SBB 


DIV.    I* 


RCrRACTORT  MATERIALS 
GRAPHITE 

OXIDATION-RESISTANT  BHAPMlTC  BABE 
eONPOSITfS, 

AD-BOD  Jnd  DIV,    |« 

HIBM-TrMPERATURE  TENSILE 
PROPERTIES  or  ZTa  GRADE 
GRAPHITE, 

AD-4ie  «44  DIV,    I* 


REPRACTORT  MATERIALS 

INDUSTRIAL  PRODUCTION 

PRODUCTION  ENGINEERING  NfASuRC 

roR  bCrtllium  oxide  and 

PARTS  PRODUCED  PROM  IMPORTED 
ORES. 

AD-400  |t4  DIV.   S 

REPRACTORT  MATERIALS 
RADIOGRAPHY 

RADIOGRAPHY  OP  CARBON 
AND  GRAPHITE. 

AD-400  JJ«  DIV.    I* 

RCPRACTDRY  MATERIALS 
REENTRT  vfHICLES 

RE-RADIATIVE  STRUCTURES 
AND  MATERIALS  roR  RE-ENTRT 
VEHICLES, 

AD-400  4t4  BIV,    |l 

RCrRACTORT  MATERIALS 
THERMAL  RADIATION 

THERMAL  RADIATION  CHAR ACTCR I  ST  I CS 
or  TRANSPARENT   SEMI-TRANSPARENT 
AND  TRANSLUCENT  MATERIALS 
UNDER  NON- ISOTHERMAL  CONOITIONI, 
AD-4D0  J70  DIV,    I* 

RCrRACTORT  METAL  ALLOTS 

RErRACTORT  METAL  CONSTITUTION 
DIAGRAMS. 

AD-AOO  7*«  BIV,    |f 

RErRACTORT  METAL  ALLOTS 
COATINGS 

rEABIBlLiTT  STUDIES  rOR 
APPLICATION  or  STABLE 
REPRACTORT  COATING  COMPOSITIONf 
TO  PROTECT  REPRACTORT 
"ETAL  ALLOYS. 

AD-4oe  IJt  DI*.   I' 

REPRACTORT  METAL  ALLOVf 
SOLUBlLiTT 

THE  SOLUBILITT  Or  COLU"BIUH.|B 


tIRCONIUM  IN  SOOIU"  BT 
ACTIVATION  ANALTSIS. 

A0-40e  070  DIVj 


»» 


EXCHANGE  ruEL  CELLS 
rOR  MARK. J  RE-ENTRT 
VEHICLES, 

AO-BOe  BJR 


OIV. 


II 


RCrRACTORT  METALS 
BIBLIOGRAPHIES 

OCrCNsr  HtTALS  INrORMATION 
CENTER  SCleCTED  ACCESSIONS 
ON  HIGH-STRENGTH  ALLOTS, 
LIGHT  METALS,  NONMET ALL  I CS , 
RErRACTORT  METALS  -"AT 
l«4<. 

AD-40e  BOJ  DIV.    |T 

RErRACTORT  METALS 

MECHANICAL  PROPERTIES 

DEPORHATION  CHARACTERISTIC* 
or   BERTLLIUM  AND  OThER 
RErRACTORT  NETAtS  AND 
ALLOTS. 

AD-BOO  IBJ  DIV.    I* 


BCPRACTORT  NCTALS 
SHCCTS 

nCCMANICAL  AND  PHTSICAk 
PROPCRTICS  OP  TEN  nOLTBDCNUM 
ALLOT  tMCET  AND  TUNGSTEN 
■HCCT  PRODueCD  IN  PMASC 
I  or  THE  RErRACTORT 


meta.  sheet  rollins 
^bobIam. 

*D-4ee  iBi 


DIV. 


I» 


I 


•CPUCLING  IN  PLIBMT 

tobed  bsdies 

riT  CHECK  AN*  PLKNT 
TEST  or  UNIVCRSAL  AIR 
•CPUCLING  DROGUC. 

AD-400  477  DIV. 

•CBENERATION 

RADIATION  EPPCCTS 

crrECT  or  ionizing 

RADIATION  ON  REGENERATED 
LIVER  or  RHITE  MICE 
fOLLOBING  BRIEr  AND 
ChRBnIC  IRRADIATION, 

AD-40e  BOB  OIV.    IB 

•CLIAilLITV  iCLECTRONleSi 
TRANfTSTORS 

TRANSISTOR  CHARACTCRlZATieW 
AND  DCRATIN*  POR  SCCOND 
•RCAKDOBN, 

AD-BOO  |*t  DIV,   • 

PRODUCTION  ENGINEERING 
MEASURES  TO  INCREASE 
TRANSISTO*  RELIABILITT, 

AB-BBO  4«S  DIV.   B 

•itLlOSRAPHT  OP  PROPESStONAL 
PAPERS  CLCARCD  POR 
POSSIBLE  PUBLICATION 
AND/OR  PRESCNTATIDN 
PROM  ACRDSPaCE  CORPORATION, 

aD-BOO  TIB  DIV,   Jl 

RESCUE  BEACBNC 

ENVIaONNENTAL  TESTS 

ENVIRONMENTAL  EVALUATION 
OP  THE  MODULATED  CARRIER 
•Ave.  TUHBLINS-AIRPDIL.  CRASH 
POSITION  INDICATOR. 

aD-400  OSl  DIV,    I 

•CBCUC  KITS 

MEDICAL  SUPPLIES 

PARARESCUC  MCDICAL  KIT, 
AD-40e  fNB  DIV.    14 

RCBIBTANCE  TMCRMOMCTCRS 
SCNSITIVITT 

EVALUATION  OP  O.OOOOti 
IN.  DIA.,   ROB  PLATINUM-IDS 
■HODIUM  BIRE  AS  A 
RESISTANCE  THERMOMETER, 
MEAtuREHPNT  or  TEMPCRATURC 
PLUeTUATIDNt  In  TMCRMAl 
LATER  IN  AN  AIR  PLOB 
•BSVE  A  PLAT   PLATC. 

AD-BOB  IRB  DIV,   JO 

■CSISTANCC  (CLCCTRICBLt 
tTBA|N  SAGES 

ELECTRICAL  RESISTANCE 
nCASURINO  DEVICES. 

AD-400  774  DIV.   JO 


RESISTORS 

MAMUPACTUBINB  METHODS 

INDUSTRIAL  PREPARCDNESS 
MEASUREI  PRODUCTION  OP 
>S  AND  IBB  RCilSTANCC 


TBLCRAMCC  riLM  TTPC 
■CilSTORB  BITH  MISM 
STABILITt, 

A*-Bed  7SJ 


BIV. 


■cbistors 
production 

Production  cnginccring  measurc 

POR  RCSISTOR  capacitor  M I CROCLCHCHTt 

fim   MiCRoMoeuLES. 

AD-BOe  |«f  DIV.   • 

•  IN«* 
■••D 

PATTCMN  OP  vaniatioh 
Or  riBRIL   ANGLE  BITMlN 
ANNUAL  RINGS  or  PINUS 
ATTENURADl ATA, 

AD-400  B«7  DIV.   Jl 

rocket  cases 

hish.prcssubc  rcscarcn 

ul^ra-hIsh  strcnbtm 

SOLID  PROPClLANT  MOTo* 
CASCS.   MTDR«*U*ST  TCST* 

And  mCchanical  propcrtics. 

AD-BOB  y«f  BIV.   IT 

•ecKCT  rules 

PROGRAMMING  ICOMPUTCRSI 

A  mabnEtic  corc  arming 

PRBBRANNCR   POR  THC 
CSPPCRMCAD  II  PUZC  STSTCM, 

AD-BOO  «Ri  DIVi   II 

ROCKCT  HCADS 

PLIBmT  TCSTINB 

HASP,  instrumcntc*.  statu* 

REPORT  AND  RCCOMMCNBATION 
POR  TERMINATION  OP  DCVClOPMENT 
DP  THE  MEAD,  l,4tS-INCH 
•OCKCT  MK  «  m6*  i. 

AD-400  |00  OIV,    |t 

ROCKET  LAUNCHERS 

PCRPORMANCC  ICNBINCCRINBI 
DEVCLOPMCNT  TCSTINB  OP 
THf  PHASE   I   ARMAMENT 
SUBSTSTCM  HCLICOPTER 
1,71  INCM  ROCKCT  LAUNCMC* 
BMJ, 

AD-BOO  I7B  D|V,   <• 


•OCKCT  MOTOR* 
DCSIGN 

ANALTSIS  or  POPPCT 
VALVES  POP  ROCKCT  MOTORS 
AND  OCiIGN  DATA  roR 


BEATINGS, 

AD-400  KtO 


DIV. 


IT 


••CKCT  MOTORS  ILIBUID  PROPELLANT| 

TBRUST  variation  op  THE 
TITAN  II  TRANSLATION 
MOTOR  POSOSOOOJ. 

AD-AOO  4*1  OIV.    |0 

•OCKET  MOTORS  ISOLID  PR«PCLLANTi 
MATERIALS 

SOLIO-PROPELLANT  ROCKET 
MOTOR  EXPOSED  MATERIALS 
BEHAVIOR  STUDY  RITH 
TBO  APPLICABLE  DIGITAL 
eOHPUTER  PROGRAMS, 

AD-40e  S*J  DIV.   IT 

•ockct  motors  isolid  propcllanti 
•dcket  cases 

UlTRA-HIBh  strenotm 
SOLID  propellant  motor 

CASCS.   HTDROBURST  TCSTC 

And  mCcmanical  properties. 

A0-4oe  7*1  DIV,   IT 

•OCKET  MOTORS  (SOLID  PROPELLANT) 
STORAGE 

shClp  lipe  op  14-NS-IOOO, 
HIS  ROCKCT  MOTORS, 

AD-40e  111  Dl«»   I* 

••CKCT  NOSCS 

SOUNDING  ROCKETS 

ETMTL  ALCOHOL  SOAKED 
EVAPORaTIVC  COOLING 
SMROuVS  POR  SOUNDING 
•OCKET  NOSE  CONES. 

Ae-40e  Tt4  OIV.   II 

••CKET  PROPElLANTS 
COMBUSTION  PRODUCTS 

TMCRMOOYNAniC  PROPERTIES 
or  ROCKET  EXHAUST  PRODUCTS. 

A0-4DO  IBO  DIV,    |0 

CALCULATION  DP  HCAT 
CAPACITIES  AT  HIGH 
TEMPERATURES  AND  APPLICATION 
TO  GAS  DYNAMICAL  RELATIONSHIPS, 
AD-BOe  1«B  OIV,   « 

ROCKET  PROPELLANTS 
■CvlE«S 

SOVIET  REVIE*  OP  PROPELLANT 
APPLICATION  IN  LIBUID-PROPClLANT 
■Arwr *« 


ROCKCTS, 

AD-BOO  %l» 


eiv, 


10 


•ecKCTS 

GUIDANCE 

AUTOMATIC  HOMING  AND 
eOMBINCD  ROCKCT  CUIDANCC 
STSTCM*. 

AD-400  RBB  DIV.    II 

•OTOR  BLAOCS  IROTART  RINBSI 
MATCRIALS 

PIBCB.GLASS-RCIMPORCCD 
PLASTICS  POR  ROTaRT 
■ING  APPLICATIONS, 

AD-400  SI*  DIV,    l« 

•  UBT 

ABSORPTION  SPECTRUM 

ULTRAVIOLET  ABSORPTION 

SPECTRA  OP  Rust-application 

TO  LASERS, 

AD-BOO  («J  DIV.   IS 

•UBT 

ULTRAVIOLET  SPECTROSCOPT 

ULTRAVIOLET  ABSORPTION 
SPECTRA  or  RUBY-APPLICATION 


DiV,   IS 


TO  LASERS. 

AD-BOO  1*1 


*«PETT 

CLCCTRONK  CBUIPMCNT 

UTILIZATION  or  CLCCTRONIe 
MCASURING  CBUIPMCNT  IN 
INDUSTRIAL  SAPCTT, 

AD-40e  SBI  DIV,    |4 

SBPETY  Devices 

INDUSTRIAL  PLANTS 

UTILIZATION  OP  CLCCTRONIe 
MEASURING  EOUIPMENT  IN 
INDUSTRIAL  SAPETT. 

AO-BOe  SBI  DIV.    IB 

•ALICTLATCS 

LUMInCSCCncC 

ABSOLUTE  BUANTUM  EPPICtCNCT 
•r  SODIUM  SALICYLATC 
■T  EXTREME  ULTRAVIOLET 
LIGHT. 

AD-40e  »<  DIV,   IS 

SAH^klNG 

POPULATION  IMATHCHATICSI 

SAHPLC  Size  DCTCRMINATION 

hecessart  to  Estimate 
population  charactcristics 
imathemattcsi  rithin 
A  sPEcinro  AceuRAcv. 

AD-400  JOB  DIV.    11. 

SAMPLING 

STATISTICAL  ANALTSIS 

ESTIMATING  LOCATION  AND 
SCALE  PARAMETERS  rROM 
TRUNCATED  SAMPLES. 

AD-40e  7JJ  DIV.    |S 

•  «N0 

mcchanical  propcrtics 
•tatic   and  dtnamic 


10-37 


RKF-aU 


Shear  strength  TEST  OP 
DRT  SAND, 

AD-BOO  St4  DIV.   T 

SANOalCH  PANELS 

ENVIRONMENTAL  TESTS 

PERPORMANCr  or  BUILDING 
CONSTRUCTED  OP  SanORICH 
PANELS  AT  roREST  PRODUCTS 
LABORATORT,  ■ISCDNBIN, 

AD-40e  B4«  OIV.    |S 

SANORICH  PANELS 
THERmOOTnAMICS 

INVESTIGATION  OP  TMC 
TEMPERATuPE  riELD  IN 
AN  ASSyhCTRICALLT  HCATCD 
SANORlCH  PLATE  BITM 
A  HONETCOMB  CORC. 

AD-40e  |J0  DIV.   IS 

SATELLITE  ATTITUDE 
CONTROL  STSTEMS 

SATELLITE  ATTITUDE  CONTROL 
STSTEMS  UTILIZING  LOB 
THRUST,  COLD  GAS,  MASS 
EXPULSION  SrsTCMi, 

AD-400  71*  DIV.    |> 

SATCLLITCS  IARTIPICIALI 
DAMPING 

DAMPING  A  LIBRATING 
EARTN  SATELLITE  RITH 
A  THIN  BE-CU  SIRE 
HCLICAl  SPRINB. 

AD-400  IBI  DIV,   IS 

SATELLITES  (ARTIPICIALI 
DETECTION 

PASSIVE  OPTICAL  TECHNIOUES 
POR  SEPARATING  ORBITING 
EARTH  SATELLITES  PROM 
THE  CELESTIAL  BACKCRauNO. 

AD-40e  I*!  OIV.   B 

SATELLITES  lARTlrlCIALI 

EOUATIONB  OP  SATELLITE 
MOTION  AND  ITS  APPLICATION 
TO  INVESTIGATING  KEPLER  I AN-l t (C 
MOTION. 

AD-400  77B  DIV,    |S 

SATELLITES  IARTIPICIALI 
TRACKING 

iONOSPHERIC  CONTRIBUTION* 
TO  THE  OOPPLER  SHlPT 
AT  vnr  rpOH  EARTH  SATELLITES, 
AD-40e  2BS  DIV.   B 

ANALTSIS  or  ACOUSTICAL 
PROBLEMS  AT  THE  SATELLITE 
CONTROL  PACILITT, 

AO-BQO  ItB  •!«■    |i 

SABS 
■  ODD 

■ODDBORKING  MACHINES, 
Ae-400  BS*  DtV.   14 

SCATTERING 
CLOUDS 

BACK  SCATTERINB  AND 

ATTENUATION  PROPERTIES 
or  CLOUD  AND  PRCCIPITATION 
ELEMENTS  IN  THC  HICRORAVE 
REGION. 

AD-BOO  4*1  DIV.   a 

SCIENTtriC  PERSONNEL 
CHEMICAL  FNCINCERING 

Symposium  on  chemical 
production  in  the 

USSR. 

AD-BOO  SON         eiv.   13 

scientipic  personnel 
chemistrt 

personnel  por  applied 
chemistry  in  the  ussr 
-need  por  and  training. 

AD-40e  105  OtV.   11 

SCIENTIPIC  RESEARCH 
NUCLEAR  PMTtteS 

NUCLCAR  SCICNCC  AND 
TCCNNOLOGY  RESEARCH. 

Ae-40e  1B4  DIV.   10 

SEALS  ISTOPPERSI 
•CLDlNG 

ULTRASONIC  ■CLOING  BlTH 
EHPHASIS  ON  PRODUCTION 
OP  HCRHCTtC  SEALS. 

AD-BOO  1*7  0|V.    |T 

SCATS 

VEHICLE  BOOT  COMPONENT! 

ANALTSIS  OP  POPPET 
VALVES  roR  ROCKET  MOTORS 
AND  DESIGN  DATA  POR 
SEATINBS, 

AD-BAO  NIO  DtV.   IT 

SEDIMENTATION 
RATER  RAVFS 

COASTLINE  OP  THC  COLUnllA 
RIVER  BCTPEEN  OREGON 
AN((  RASHINCTON. 

AD-40e  *<>»  DIV.   1 

SCISMOLOGT 

INSTRUMENTATION 

LOtAL  SCISMIC  MONITORING 
IN  ncvada  in  RCLATIONSMIP 
•ITN  PROjrCT  SHOAL. 

aD-BOO  ion  DIV,   t 

SCISMOLOGT 
PCRIDDICALS 

orcgon  state  UNIVCRSITT 
SEISMOLOGICAl  bullctih 
NO,  I,  ^\H.r     I  TO 
BCPTCMBCR  jo.  I*4J, 

AD-40e  RBI  DIV,   I 


Bi-sa 


tCISNOLOSV 

SCIS"IC  ••»(! 

stntmctic  c*riTH0U*«e  sCKfineitAxs 
ran  TCLiscisnie   otST*Mcei. 
to-toe    10]  Div.      t 

SCiynOLOfiT 

•  •VC     TlllNSHIf  SION 

SCISMOLOCTI     TMtO«T    OF 
■•CCUL*T*BLe    omCCTIONAI, 
■CCCpTION     I *NP I , 

*0-400    001  Oil,        i 

srLr*F*oFeLLCO  owns 
mo«itzc*s 

*ijXILt**T    mOPULSION 
KIT     TO     PHOVIOt     TMf 

lOS  nn  HoalTZCK  XM.|Ot 
■ITh  iti  o«n  nosiuc 
poacn. 

•0-400  ]|]  OlVt   i* 

tcnicoMouCTiNa  rii.ns 
tLeeTnieAL  »iio»e»TiEs 

TMIN  riLIS  OF   INSO 
P*CF*I(ED  ST  VtCUun  CVA^OOATION, 

CLCCTRtC'L  rnoFtHTIEI, 
nafiNcTic  'Ko^tDTics  *N0 
OIFFKACTION  *N*kTSIS  OF 
«NNe*LtD  'NO  UN«NNC*lCD 
FIL"S, 

•6-400  725  OIV.   a 


NpUCTINa  FILMS 

•KaTION 

MIN  FItnS  OF  INS* 

•  Kco   *y    v«cuun   Cv*foii>t  tow, 

eTmCL    F«0FtRTIES, 

iCTie   F"oFciiTics   *n6 

••CTION  4N4kTSIS  OF 

•LCO  tMO  UNANHC'LCD 

S, 

•0-400  til  OIV.   *t 

rCMNISUCI  •«&  aFFtRkTUS 

CV^FOHATINC  COIFOUNO 
CONOuCToHS.  TMiN 
5  OF  INOlun  *NT|nONIOC 

IMOlUn  tRSCNIOC, 
•0-400  474  OlVt   X 


SCnlCeNOuCTOR  OCvlCCS 
CLCCTRONK  SalTCHCS 

■  •O/tOB^NO,  SOlIO  STtTC, 
MisH  FoacF  smrCMCS 
COVCKIMG  ThC  range 
FKOM  I  KnC  TO  II  xne. 

•0-400  2*0  OIV.   • 

SEHieONOuCTOII    DEVICES 
(••CHINES 

CONTINUOUS  FKOCESSES 

Fo*  Functional  electronic 


SENICO 

F*EF 

T 

F«EF 

ELE 

n^6N 

0|FF 
•  NNE 
FILM 

T 
F0» 

SEni 

FILN 
AND 


iLOCKS, 


400  aaT 


OIV. 


SCNICorNDuCTOa  Devices 

FCaFoanANCE 

HCASUNFXENTS  OF  SILICON  VHOTODIOOE 
CMA*>CTE*ttTICS  uNoea  SaCKOOOUNO 
aADIATION  CONDITIONS. 

AO-4oe  oji        OIV.   a 

•EnlCOHDuCTOa  DEVICES 
FNOOUCTION 

miSh  SFEED  SEnlCONOUCTOa 
SaiTCM  |T«0  TEaN|N*L-4   AND 
MICH  SFEED  sCniCONDUCToa 
SalTCM  16'TEl. 

AD-40e  040  DIV,   24 

scmcoNDuCTea   devices 

aADioFacouENCT  CENeaATo»s 

SOLID-STATE  nr    GENERATOa, 
AD-40e  701  DIV,   a 

SEnlCONOUCTOas 
CATALTSIS 

SEHICONOUCTOII  CATALTSISl 
SIHULTANtOUS  NEASUVENENT 
OF  KINETICS  AND  SUNFACE  ELECTNICAL 
F^OFeRTIES.. 

AD-^'>e  oao        DIV.   « 


SEnlCONOuCTOas 

ELECTRICAL  FROFERTIES 
EFFECTS  OF  FLASTIC 
DEFORnaT ION,    ANNEALING, 
AND  FATIGUE  ON  THE 
ELECTRICAL  FROFERTIES 
OF  THE  SEMICONDUCTOR 
INDtUn  ANTInONlOE. 

AD-400  154  OIV,   25 

•ENICONOuCTORf 
FILMS 

ULTRA  HIOH  VACUUM  SFUTTER|NS 
TECHNIOUES  FOR  THE  FORMATION 
OF  TH|N  SEMICONDUCTOR 
FILMS. 

A6-40e  7««  DIV.   25 

scnieoMOuCTORs 

GRAIN  aouNDARIES 

ELECTRICAL  CHARACTER  I tt I (S 
OF  GRAIN  aOuNOARIES  IN 
COMFOUMD  SEMICONDUCTORS, 

A0-4ee  J2I       eiv,  25 
teeuENCEs 

MATHEMATICAb  LOGIC 

CANONICAL  REFRCSCNTaTIOMS 
OF  CHAIN  EVENTS, 

AD-40e  7J«  OIV,    15 

teauENCES 

fscuoe-ranooh  ststcns 

thI  shift  and  add 
frofertt  of  naiimal 
length  sinart  sebucnccs 
using  ctclotonic  foltnomals, 

AD-40e  521  OIV,   a 


SCRIES 

STATISTICAL  ANAlTSIS 

•iSFECTRal  ANALTSIS  OF 
STATIONARY  TIME  SERIES, 

AD-400  >th»  DIV,    IS 

SCRVOMECHANtSMS 
OFERATION 

FUNCTIONAL  DESCRIRTION  OF  THE 
DIGITAL-ANALOG  SERVO  SYSTEM, 

AD-40e  I«<l  DIV,   it 

SHAFTS 

MECHANICAL  FROFERTIES 

AFFROKlHATION  METHOD 
FOR  THE    CALCULATION 
OF  STRESS  INCREASES 
AT  THE   TRtNSITION  FOINTt 
OF  STEFFEO  OR  GROOVED 
SHAFTS, 

AD-400  4a«  OIV.   27 

SHARED  CHARGES 
SCALF 

SCALING  TCCHNiauCS  FOR 
SHARED  CHARGES, 

AD-40e  27J  OIV.   2( 

SHEAR  STRESSES 

LAMINATED  FLASTICS 

methoos  for  Evaluating 
smear  strfngth  of  flastic 
laminates  reinforced 

•ITH  UNROVEN  GL*SS 
FIBERS, 

A0-4a0  040  DIV,    I* 

SMCCTf 

MICKCL  *kLOTS 

MECHANICAL  FROFCKTIES 
OF  NICKEL  *ASE  OkLOT 
SHEET  FOR  HIGH  TEMFERATURE 


AFFLICATION, 

A0-40P  S72 


DIV. 


IT 


SHEETS 
FAFEr 

EFFECTS  or  RESTRAINT 
DURING  ORTING  ON  THE 
STRENGTH   MODULUS  OF 
EL»STIC«TT,  AND  STRAIN 
TO  FaIlURF  of  MAnOSHCETS, 

Ao-400  a4a       DIV.   I* 
SNcrTs 

Fl»StICITT 

FINITE  INDENTATION  OF 
AN  ELASTIC   MEMSRANE 
av  A  SFHERIC4L  INOCNTER, 

AD-400  74*  Div,   25 

SHEETS 

TUNGSTEN  ALLOTS 

DEVELOFMENT  OF  A  DUCTILE 
TUNGSTEN  BASE  SHEET  ALLOT. 

Ae-400  74*  OIV.    |7 


SHELTERS 

ARCTIC  REGIONS 

RIGrO  FOAM  FLASTICS 
SHELTERS,  GREENLAND  FIELD 
TESTS. 

AD-40(l  451  DIV.    I* 

SHELTERS* 

COMMUNICATION  SYSTEMS 

STUDY  tNO  OCVClOFmENT  OF  SFECI- 
FIC^TIONS  FOR  FROTOTYFE  TRANSMIT- 
TERS AND  RECEIVERS  FOR  FALLOUT 
SHELTER  COHMUNICATIONS  SYSTEMS, 
AD-400  045  OIV,    |0 

SMELTERS 
FIRES 

FIRE  HAIARD  TO  FALLOUT  SMELTC* 
eCCUFANTS.    A  CLASSIFICATION 
GUIDE. 

AO-400  241  DIV,    (5 

SHELTERS 

FRCFAsalCATCO  aUILOINCS 

tehforary  folar  structures 
MoeiFiEO  T-5  barracks, 

AD-400  52*  0|V.   2* 


shelters 
fublic  ofinion 

STUDY  DESIGN  AND  DESCMIFTIOnS 
OF  NINE  AMERICAN  COMMUNITIES 
IN  RMICM  A  SURVEY  aAS 
MADE  ON  THE  FALLOUT  SMElTE* 
ISSUE, 

Ae-400  751  DIV,   >< 

FUBLIC  OFINION  SURVEY 
or  NINE  AMERICAN  COMMUNITIES 
CONCERNING  THE  FALLOUT-SHELTER 
ISSUE  -METHODS,  FINDINGS, 
AND  imFLICATIONS, 

A0-40e  752  DIV,   J( 

SHELTERS 
SURVIVAL 

FSYCHOLOGICAL  EFFECTS 
OF  SHELTER  OCCUFANCY, 

AD-400  04<i  DIV,   <* 

MOISTURE  IN  SUKVIVAL 
SHELTERS  -METHODS  FOR 
ELIHINATIflN, 

AO-400  «21  DIV,   « 

SMELT.ERS 

SURVIVAL  HUMIDITY 

MOISTURE  IN  SURVIVAL 
SHELTERS  -CONTROL  OF, 

AD-40e  RJ7  DIV,   R 

SHIF  HULLS 

FLUie  DYNAMIC  FROFERTIES 

aAVE>MAI|NG  RESISTANCE 
OF-  CATAMARANS. 

AD-40e  a«0  DIV,   )l 


SMOCK  TUBES 
DESt«N 

DESIGN  FEATURES  OF 
THE  GENERAL  ELtCTRlC 
RESEARCH  IAboNATORT  hyFERSONIC 
SHOCK  TUNNEL. 

AD-40e  145  DIV,   jn 

SHOCK  TUBES 
TEST  METHODS 

SHOCK  TUNNEL  CKFERInENTAL 
TECHNIOUE!  F0»  FORCE 
AND  MOMENT  AND  SURFACE 
FLOR  DIRECTION  MEASUREMENTS, 
AD-40e  447  OIV,   « 

tHOCR  RAVES 

EIFlOSION  EFFECTS 

CONTINUUM  RADIATION  •CMINO 
A  BLAST  R*VE. 

4P*40e  217  DIV,   f 

SHOCK  RAVES 

FLUID  DYNAMIC  FROFEKTIES 

SUFCRSONIC  SEFARATED  AND 
REATTACHING  LAMINAR  FLOrS) 

I,  6enER<l  Theory  and  affliction 

TO  AOIABATtc  BOUNDARY  LATER-SHOCK 
■AVE  INTERACTIONS, 

•0-400  0*7  OIV,   « 

CH^R^S  OF  NORMAL  SMOCK 
■•VE  FROFERTIES  IN 
iMFERFECr  NITROGEN 

•p-4eo  a«R        DIV,   « 

SMOCK  RAVES 
STEEL 

STRENGTHENING  IRON-BASE 
ALLOYS  BT  SHOCK  RAVES, 

AD-*eO  57*  DIV,    |T 

SHOCK  IFATMOLOevi 
BLOOD  FLASmA 

THERAFfUTIC  FROFEKTIES  OF 


BLOOe  FLASMA  IN  THE  TmeRAFT 

or  TOuRNieucT  shock. 


AD-400    240 


piv. 
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SHORT     TAKE-OFF    FLANES 
AERIAL    FKkuF    systems 

AIR-TO-GROUND  FICKUF 
SYSTEM  FOF  CARIBOU  AIRCRAFT, 
A0-40e  500  DIV,    I 

SHROUD  RINGS 

FCRroRMANCE  I ENG I NEER I NG I 

NUMERICAL  EVALUATION 
FROOCDURES  FOR  SHROUD 
FERFORMANCC  OF  F t N I TE-BL ADED 
DUCTED  FROFCLLERS. 

AD-400  577  DIV,    I 

SHROUDED  FRPFELLERS 

FERFORMANCE  ICNGINEERINCI 

NUMERICAL  EVALUATION 
FROCEOURtS  FOR  SHROUD 
FtRFORM«NtE  OF  FlNITE-BLABCD 
DUCTED  FROFCLLERS. 

AD-*ee  57?       DIV,   I 

SIGNALS 

•Ave  transmission 

communication  theory  crouf , 
ad-40p  orb        div.   b 

SILANES 

HYDROLYSIS 

HYDROLYSIS  OF  ORGAHOCMLORO^ILANES 
IN  A  COUNTINUOUS 
COUNTERFlOR  SFRAY, 

AO-400  TBR  OIV.   a 

'•ILICATES 

FHASE  STUDIES 

STUDIES  RELATED  To 
THE  CRYST«LLIXAT|ON  OF 
GLASSCSI  CONTROLLED  FHASE 
SEFARaTION  due  to  METASTABLE 
LIOUID  |MHISCIBIL|TY 
IN  SIHFLE  SILICATE  STSTCMS, 

*o>*ee  7a«       oiv,  |r 

tlLICON 

fmotoelectric  effect 

mEAsuRFMENTS  of  SILICON  fmotodiode 
characteristics  unoer  backgrouno 

RADIATION  conditions. 

aO-400  012  DIV.   a 

SILICON 

TRANSISTORS 

DESIGN,  HIGH  VOLTAGE 
CAFABILITY,  AND  CNCARSULATION 
OF  A  500  RATT  SILICON 
FO^ER  TRANSISTOR, 

AO-4oe  400        DIV,   a 

DELETERIOUS  SURFACE  FhENOHEnA 
EFFECTS  ON  SILICON  TRANSISTORS, 
AD-400  075  DIV,   a 

SILICONE  FLASTICS 
FROOUCTION 

HYDROLYSIS  OF  ORSANeCHLOReSlkANIt 
IN  A  COUNTINUOUS 
COUNTERFLOR  SFRAY, 

Ae-40e  70*  DIV.   « 

silicone  flastics 

synthesis  ichehistryi 

synthesis  of  regulate*  structure 
folyfhenyiethcr-siloiane 
Slock  cofoltmers, 

AD-400  121  DIV,    |R 

SILOXANCS 

CRTSTALLItATION 

FOLT-ITETRAMETHTL-F-tlLFHIMTL* 
CNCI  ilLOVANCSl  STAR.  AND 

conb.ttfe  foltstyrencsi 
forced  oscillation  torsion 
fenoulumi  novel  inorganic 
folymIrsi  irradiated 

MYLAR, 

A0-4ee  2«« 


OIV, 


|R 


NI.28 


SILVt* 

"crtL  riL^s 

•rtical  an*  CLCcT*ie*L 

FROFrRTICS  e«  SILVER 

films  IN  Glass  used 

IN  fmotocatnoocs, 

*»•***  tii  DIV,   • 

SILVER 

Rnotocathoocs 

FHeTOCLCcTRIC  EFFteT 
IN  SILVCR-OXT«CN. CESIUM 
PMOToeATMODCS, 

AD-AOO  MtK  DIV,   • 

SIMULATORS 

MALFUNCTIONS 

MlLruNCTlON  INY(STle«T|eM 
er   SIMULATOR,  FRi,4(CT|LE 


AIR  *U*STI  N7R 
A*-**0  SI4 


DIV,   K 


SIMULATORS 

NUCLEAR  EVFLOSIONS 
EffectIvImCSS  or  * 

•RID  IN  A  TRAVCLINC 

•AVE  Blast  simulator, 

Ae-400  S4R  DIV,   f 

SIMULATORS 

RADAR  SIGNALS 

INVESTIGATION  OF  OtSITAL 
TECHNI0UES  FOR  RADAR 
LAND  MASS  SIMULATION, 

AD-***  IR*  ttv.   * 

SINGLE  CRYSTALS 
rCRRlTES 

On  the  frefaration  or  single 
CRYSTAL  rrRRiTE  materials 

■T  THE  rLOATIN*  lONE  TCCMNIOwr, 
Ae-400  042  OIV,   25 

*IN«CC  CRVSTAlS 

GALLIUM  COMFOUNDS 

CAFACITANCt-VOLTAaC  DlRINBANCK 

or  iiNC-DirrusEO  gaas 

^•N  JUNCTIONS,   NON-LlNCAR|TY 
*r  THE  IMFURITt  DiSTRliuTION 
NEAR  THE  JUNCTION, 

AD-40e  4«*  DIV,   • 

SINGLE  CRTSTALS 
GOLD 

ACOUSTIC  EMISSION  IN 
•OLD  SINGLE  CRYSTALS 
UNOER  AFFLIED  STRESS| 

ROLE  pF  THE  SURFACE 
AN*  SURFACE  FILMS, 

A0-4*e  21J  DIV,   it 

SINSLC  CRTSTALS 

LITHIUM  COhFOUNOS 

INHIBITED  eiSSOLUT|*N 
RATES  OF  I  1001  SURFACES 
OF  SINGLE  CRTSTALS 
OF  LITHIUM  FLUORIOC-TCCMNIOUC 
FOR  o'TERMINATION, 

Ae-4eo  12*       OIV,  it 

SINGLE  CRYSTALS 

TITANIUM  CONFOUNDS 

SINGLE  CRYSTAL  ANO 
rOLYCRTSTALLINE  TITANIUM 
*l*OR|eCl  MICROSTRUCTURAL 
FEATURES  AND  H I CROMaRDNESS . 

AD-400  51*  DlV,   25 

BITE  SELECTION 
UNOCRRATCR 

rACTORS  INVOLVED  IN 
RECONNAISSANCE  AND  FOSITIONINS 
"FOR  A  DEEF. OCEAN  CONSTRUCTION 
SITE, 

Ae-400  105  DIV,    l> 

SKELETAL  MuSCLt  RELAIAnTS 
ALKALOIDS 

INVESTIGATION  or  THE  MECHANISM 

or  ACTION  or  ryanodine 

ON  MAMMALIAN  SKELETAL  MUSCLE, 
AD-4*e  2*2  DIV,   I* 

SLECF 

tUSITORV  NERVE 

TRANSMISSION  AND  COOIN*  Of 
INrORMATION  IN  AUOITORT 
NERVOUS  SYSTEM, 

AD-40e  222  DIV.   I* 


SLOT  ANTENNAS 
OEBIGN 

rERRITE-rlLLEO  RCCTANtULAR 
SLOT  ANB  LOG  CoNICAL 

sriRAL  UMr-vHr  antennas, 

A0-*eO  157  DtV.   • 

slot  antennas 
oftimiiation 

study  and  lnvcst|«*tion  of 
A  UHr-vMF  Antenna. 

Aft.aee  iia       div,  * 


SHALL  ARM* 

TENSILE  FROFERTIES 

TENSILE  AND  IMFACT 
FROFERTIES  OF  INvCSTMCNT 
CAST  STEELS, 

AD-aee  *tt       eiv,  it 

SNoa 
DRirT 

SNO*  DRirTING  IN  FOLAR 
REGIONS  -LITCRATurK  REvICB, 

aD-AOO  700  DIV,    It 

SNOa 

MECHANICAL  FROFERTIES 

Otnamic  rcsfonse  or  smo* 

TO  HIGH  RATES  Or  LOADING. 

AD-*oe  07S       ei«>  • 


an,-  sn 


tut 

CVAReTRANSR|RATI9N 

TNt  CNC*«T  •uescT  or 

VCSCTATIVE  COVER, 

Ae-*eo  Rti       *iv. 


la 


SOLAR  CELLS 

REENTRY  VEHICLES 

•EAFON  SYSTEM  I07A-I, 
HARK  1  AOVANCED  RE-ENTRt 
VEHICLE  FROGRAM,   SOLAR 
FHOTON  ENrRSY  SOURCES, 

AD-4eO  415         eiv.   It 

fOLAR  CORONA 

SCIENTIFIC  RESEARCH 

RESEARCH  ON  SOLAR  FhCNOMENA. 

radiation,  ifectra,  corona, 
Flares,  sunsfots,  and 
solar-terrestrial  correlations, 

AO-400  24*  DIV,   i 

■•LA*  FLARES 

STARS 

SEARCH  FOR  FLANCTART  OFTICAL 

EMISSION,  AND  sTuoT  or 

FLARE  ACTIVITT  Or  NEARRT 
STARS, 

AD-40e  I5R  OIV,   t 

SOLAR  RADIATION 
FROTONS 

A  HIGH  ENERGY  FROTON  SFCCTROHCTE* 
UTILItING  SENICONOUCTOR 
DETECTORS  FOR  SFACC  FHYSICS 
EXFERImENTATION, 

Ae-4oe  15*       OIV.  « 

solar  raoiation 
solar  disturbances 

research  on  solar  fhcnomena. 
radiation,  sfcctra,  corona, 
flare*,  sunsfots,  ano 
solar-terrcstrial  correlations, 

AO-400  24*  DIV,   2 

SOLAR  SFCCTRUM 

SCIENTIFIC  RCSCARCH 

RESEARCH  ON  SOLAR  FHCNOMENA. 
RADIATION,  SFCCTRA,  CORONA, 
FLARES,  SUNSFOTS,  ANO 
SOLAR-TER*ESTR|AL  CORRELATIONS, 
AD-*Oe  24*  DIV,   i 

SOLID  STATE  FHYSICS 
OFTICAl  FMEnOMCNA 

SOLIO-STATC  TCCHNteuCS 
FOR  NOOULATION  ANO  DEMODULATION 
OF  OFTICAL  BAVC*, 

AD. 400  «l«  OIV(   it 

•OL I  OS 

FLUID  DYNAMIC  FROFCRTICS 
GAS. SOLID  FLOR, 
AD-AOe  2R*  OIV,   « 

SONAR  FROJCCTORS 

PERFORMANCE  (ENGINEERING! 

FERFORMANCE  AND  ANALYSIS 
OF  SONAR  TRANSMITTER 
USING  PARALLEL  INVCRTCR 
UNIT, 

A0-40e  177  DIV,   4 

SONIC  FATIGUE 
INHIBITION 

SONIC  FATIGUE  DAMF I NG  MATERIAL, 
AD-400  170  DIV,    I 

sonic  fatigue 

panels  istructurali 

titan  s  structural  skin 
Panels  acoustic  and 

RANDOM  vibration  FATIGuE 
REPORT, 

A0-4e0  RIB  BIVi    It 

BOUND  SIGNALS 

SPEECH  RECOGNITION 

LINGUISTIC  AND  ENGINEERINS 
ASPECTS  OF   AUTOMATIC 
SPEECH  RECOGNITION, 

AD-400  RRR  DIV,    I* 

SOUND  TRANSMISSION 
GRAPHITE 

EVFERIMENTAL  METHOD  OF 
DETERMINING  THE  VELOCITT 
or  SOUND  IN  GRAPHITE, 

A0.400  BT4  OIV,    |R 

SOUND  RAVES 

PARTIAL  eiFFCRENTIAL  EOUATIONS 

SOLUTION  TO  THE  INITIAL 

VALUE  ICAUCHTI  FROBLCH 

FOR  LlNCARIEED  NA V  I ER-STOKCS 
EOUATIONS, 

AD-AOe  5*1  OIV.   « 

SOUNDING  ROCkKTS 

Flight  testing 

hasp,  instrumented,  status 
report  and  recommendation 
for  termination  or  development 
of  the  head,  1,421-incm 

ROCKET  MK  2  MOi  2, 

AD.4eO  |00  OIV,    It 

SOUNDING  ROCKCTS 

NETEoROLOaiCAL  INSTRUMENTS 

TECHNIOUES  ANO  CeulPHCNT 
FOR  AN  A|R  LAUNCHED 
ROCKET  SOUNDING  SYSTEM 
COMPATIBLE  RITM  THE 
AN/AMO-I*  METEOROLOGICAL 
SYSTEM, 

AD-400  ROD      OIV,  a 

SOVNOING  ROCKETS 

TELEMETER  SYSTEMS, 

SifFPORT  OF  THE  UPPCR  AIR 
ROCKCT  RESEARCH  PROGRAM, 

*e.*oe  t**      dIv,  * 


NI-2S 


SFACC  sioLoor 

RAOtAttON  tFrecTf 

SOVIET  LITERATuar  ON  LIFE 
SUPPORT  SYSTEMS,  FT,  A, 
SIOSCICNCESI  COMRILATION 
OF  A*STRACTS, 

AD-Aoe  It*  DIV,    I* 

SPACE  COMMUNICATION  SYSTEMS 

COMMUNICATION  SATELLITES  IFASStVtl 

RADIO  COMMUNICATION  mTH 
THE  AID  OF  MAN. MADE 
EARTH  SATELLITES, 

A0-4oe  50*  DIV.   * 

SPACE  ENVIRONMENTAL  CONOITIONS 
RLEOSICLLA  PNCUMONIAC 

EFFECTS  OF  SPACE  CA*|N 

ENVIRONMENTS  ON  RESISTANCE 

OF  MICE  TO  INFECTION 

■ITH  KLESStCLLA  PNEUMONIAE, 

Ae-400  40*       eiv.  i* 

SFACC  ENVIRONMENTAL  CONDITIONS 
TEST  EOUIFMENT 

Temperature  effects  on 
THE  Capture  coefficients        * 

OF  N,  A,  CO,  N20,  0  AND 
C02, 


Ae-4oe  |R« 


OIV. 


*o 


SPACE  FLIOHT 

•l*L tOCRAPHIES 

OUARTERLY  BIBLIOGRAPHY  OF 
RCFORTS  PREFARCO  UNDER 
CONTRACT  NO,  AF  0R|*«>)-24*, 

40-400  6*1  DIV,    It 

SPACE  nCOIClNE 

STUDT  OF  THE  INFLUENCE 
or  VARIOUS  rACTORS 
or  COSMIC  FLIGHT  ON 
THE  HUn<N  ORGANISM, 
■OTH  AS  REGARDS  FROLONGCO 
STATING  IN  ORSIT, 
AND  is  TO  COMPARING     , 
THE  EFftCTS  OF  THESE 
FACTORS  ON  THE  ORGANISMS 
OF  MAN  ANO  •OMAN, 

AD. 400  *|0  DIV,   I* 

SPACE  PERCEPTION 
THEORT 

THEORY  OF  DEVELOPMENT 
AND  PERCEPTION  OF  T|HE 
.SPACE  RELATIONS 

A0.400  157  OIV,    I* 

SFACC  STATIONS 
PUMPS 

INCRTIA  PUMPS  FOR  LIOUlD 
TRANSFER  TO  AND  rROM 
ORDITING  SPACE  STATIONS, 

AD-400  754  DlV.   27 

SPACE  SURVEILLANCE  SYSTEMS 
OPTICAL  TRACKING 

PASSIVE  OPTICAL  TECHNIOUES 
FOR  SEPARATING  ORSITING 
EARTH  SATELLITES  FROM 
THE  CELESTIAL  *ACKGROUNO, 

AO-400  5R5  OIV,   * 

SPACECRAFT  "^ 

PO«ER  SUPPLIES 

HYDROOEN-OXYGEN  CAPILLARY 
FUEL  CELLS  FOR  SPACE 


VEHIfLE  «FFLieAT|ONS, 
a5-400  45* 


eiv. 


spacccraft 
tracking 

compilation  of  abstracts 
revierinc  soviet  develofment 
In  the  tracking  of 
missIlKS  and  space 
vehicles, 

AD-AOO  454  DIV.    I* 

SPARE  Part* 

MATHEMATICAL  FRCDICTION 

EXPONENTIAL  SMOOTHING 
METHODS  FOR  PREDICTING 
THE  DEMAND  FOR  SPARE 
PARTS, 

A6-400  21*  OIV,    |S 

SPECIAL  FUNCTIONS  ( MATNCMAT I CAL I 
TAOLES 

Ta*LES  of  regular  ANO 
LOGARITHMIC  COULOM*  RAVE 
FUNCTIONS  AND  TASLES 
OF  GAMMA  FUNCTIONS. 

AO-400  2*4  DIV,   it 

SPECTROPMOTOHETERS 
ASTROFhTSICS 

SEARCH  FOR  FlANETART  OPTICAL 
EMISSION,  AND  STUDY  OF 
FLARE  ACTIVITY  OF  NEARST 
STARS, 

A6-*ee  isR       DIV.  a 

SPECTRUM  ANALYZERS 

DATA  Storage  ststems 

SPECTRUM  •NALTZER  using 
MAGNETIC  CORE  DIGITAL 
STORAGE, 

AD-*00  il*  OIV,   a 

SPECTRUM  ANALTZERS 

PHOTOGRAPHIC  RECORDING  STSTEMS 

OSCILLOSCOPES  EOUIFPCD 
•ITH  POLAROID  LAND 
CAMERAS  FOR  RECORDING 
RAPID  CHANGES  IN  MASS 
SPECTRA, 

Ao-ioe  15*       eiv,  tf 
Summary  of  rcbeaRch 
on  spcech  analysis 


AND  SYNTHESIS, 
AO.BOO  Rli 


•  IV, 


I* 


STB  -  STR 


tCeuSTIC    trtCtnCATIOM 

or  i^ttCHi  s'tccH 

TRANtHISSlON  L*IO"*ToaT, 

tTee*Mekn>  tacecN,   annual 

»tPO»T, 

*»-*e«  •*«       olv>   ■ 

L*Nau*st 

LINSUISTICf  ■■*|N  RriCAXH 
AND  dCCM  FATHOkOaT, 

Ao-*ee  mt  DIVi   I* 

nOOCLt  I tlMULATIONII 

sunn***  or  *tSC**CH 
ON  t'CCCM  ANALTtlS 


AND  STNTHrSII. 

AD-Aoe  nji 


OIV, 


i* 


S^CtCM  COnF"tSSION 

»Oiet  COnnuNICATION  ITSTCS 

SrCCTRA  or     VOCOOCK  CHANNtk 
tl«NALS. 

Ao-Aoe    !•«  otvi      s 

smcM  DCCoeNiTioH 

SeuNn  SIGNALS 

LiNSUISTIC  AND  rNSINeC*|N« 

As^eeTs  0'  AuTOBATtc 

tftteo    KtCOSNlTION, 

AO-AOe  •l*<l  D|».    14 

t'CeCM  TRANSnlSSION 
AR'LITUDC  neOUL*TI0N 

tNflNITC  FCAK  CLfINC, 

A  TCCHNieuc  re»  moecssiNO 

t'CeCH  AMD  OTHIK  SIGNALS, 

AD-AOe  »H  Dl».   • 

S'lDAL  AMTtNNAS 

ersie" 

rf OHITr-FILLCO  «f«TAH6UtA» 
SLOT  AND  LOe  CoNIC*L 

sri«AL  UH'-vHr  Antennas. 

AD-*oe  ssT        elv,   • 

SPIRAL  ANTENNAS 
0»T IMIZAT ION 

STUOT  AND  iNVeSTIGATION  er 

A  uMr.yMr  ahTCnna, 

AO-»oe  iiA       OIV,   ■ 

S^UTTCNINO 

SCntCONOuf TORS 

UlTKA  miqh  VACUUN  SPUTTCNINC 
TCCMNISUC*  'ON  TmC  PoNNATION 

er  TM|N  senicoNOucTo* 
riLNS, 

AO-AOO  7**  OIV,    2) 

TMt  COKPATItlLITT  OP  ■CLOtO 
STRUCTURAL  nATC«|ALS  NITN 
CHLONINt  TNlPtUONIOC,  PENCHlO*TL 
PLUONIDC  *N0  A  HIXTUNE  OP 
TNESE, 

AO-400  000  OtV>    IT 


STA*  T»1CI>C*S 

PCASiaiLiTT  STUDIES 

•CAPON  STSTCn  I07A-I, 
RANK  J  AOVANCEO  NE-CNTNT 
VENtCLC  PNOONAH,   STA* 
T*ackE*, 

AO-iOO  *1T    '-      OIV,    I* 

STA*S 

SPECTROSCOPY 

INVEST ISATION  OP  0  ANO 
B  SPCCTNA  OP  STARS, 

Ae-400  07*  OIV,   t 

STATISTICAL  ANALYSIS 

BIVA*|ATE  REGRESSION 
•MEN  SOTH  VARIAOlCS 
ARE  RANOon. 

Ao-*oe  jo«       OIV.   IS 

MULTIPLE  REGRESSION  ANO 
ESTIMATION  OP  TME  MEAN 
OP  A  MULTIVARIATE  NORlAL 
elSTRISUTION, 

Ae-*00  «2|  OIV,    |9 

statist|e»l  analysis 
statistical  tests 

Estimating  location  ano 
scali  parameters  prom 
tcuncateo  samples. 

aO-AOO  71)  OIV,    If 

•tatistical  analysis 

THEORCMS 

8|SPECTRAt  ANALYSIS  OP 
STATIONARY  TIME  St'ICS, 

Ae-*oe  >n»  OIV,   If 

BOUNDS  POR  THE  RANK  OP  THE 

Sum  Of  Tao  matrices, 

AO-*Oe  47)  OIV,   .11 

•TATISTICAL  DISTRIBUTIONS 

■   MULTIPLE  REGRESSION  AND 
ESTIMATION  OP  TME  MEAN 
or     A  MULTIVARIATE  NORMAL 
DISTRIBUTION, 

•D-*oe  ojl         OIV,   l« 
ON  THE  ASYMPTOTIC  DISTRIBUTION  OP 
TME  LARGEST  SAMPLE  SPACINC, 

AD-40e  7J«  DIV,    1* 

STATISTICAL  PUNCTIONS 
CORRELATION  TECHHieuES 

tatarspian  correlation 
punction  por  arbitrary 
turbulence  conditions, 

AD-ADO  R«J  OlVf   B 

statistical  PUNCTIONS 
elSTRIBUTION  THEORT 

Limt  eiSTRIBUTIONf  OP  THE 


ttlNIMAI  OP  INDEPENDENT  IDCNTICAkbT 
DltTRIBUTtD  RANDOM  VAR|ABL(I( 
AD-40e  DOS  0I«.    I* 

STATISTICAL  PUNCTIONS 
PROBAtlLITY 

MULTIPLE  REGRESSION  ANO 
ESTIMATION  OP  THE  (1CAN 
OP  A  MULTIVARIATE  NORNAL 
DISTRIBUTION, 

AD-400  R«|  DIV.    II 

STATISTICAL  MECHANICS 

IRREVERSIBLI  PRDCESSCt 

STATISTICAL  MECHANICS  *Ne 
IRREVERSIBILITY, 

A0-40e  0T<  DiVa   ■• 

STATIBTICAL  PKOeCttCS 

PROBABILITY  DENSITIES 
OEPInED  by  the  ZE*e'>C*OSStNB 
POINTS  OP  THE  ENVELOPE 
OP  A  SINE  aAVE  PLUS 


STEELS  CONTAININC  CITMC* 
•,IB  DR  O.tf  PERCENT 

CARBON, 

Ae-400  7*0  •l»i 


l» 


A  GAuSSIAN  PROCESS, 

AD-400  J«l 


OIV, 


STATISTICAL  TESTS 

HATHEMATtCAL  MODELS 

A  CL*SS  OP  ESTIMATES 

IN  LINEAR  MODELS  RITM 
SEVENAL  OPSERVATIONS 
RER  CELL, 

AD>40e  «7B  DIV, 

STEEL 

BRITTLINESS 

EMBRITTLEMENT  OP  STEEL 


BY  ORGANIC  LlOUlDS, 
A0-40e  4«S 


DIV, 


11 


If 


J» 


STEEL 

CASTING 

TENSUr  'NO  IMPACT 
PROPERTIES  OP-  INyESTMENT 
CAST  STEELS, 

AD-AOO  45S  OIV,   it 


STEEL 

DROP  TESTING 

OROP-RtlGHT  TESTS  OP 
EKPERImENTAl  Hy-IJO/ISo 
STEELS, 

AO-400  7«S  DIV,    |V 

STEEL 

PRACTURE  (MECHANICS! 

INVESTIGATION  OP  LOa-CTCLC 
PATIGUC  PAILURES  IN 
LADISH  OAA-C  steel.  4AL-0V 
TITANlUH  ANO   IBNIIJOOI 
MANAGING  STEEL  BY  APPLIED 
PRACTURE  MECHANICS. 

A0-4OD  ITS  DIV,    |T 

STEEL 

GRAIN  STRUCTURES  IMETALLURCYI 

MATERIALS  -«J«0  STEEL  -STREfS 
CORROSION  ANO  EPPECTS  OF 
BANDING  -LITERATURE  SURVET, 
PART  III  fPPECTS  OP  BANDING. 

A0-40e  OJR  DIV,    |7 

STEEL 

meat  treatment 

Statistical  analtsis 
evaluation  op  melting 
and  transverse  properties 

OP  hIGM-STRENGTH  im-ii 
TYPE!  STEEL, 

Ao-4oe  ISO        OIV,   |V 

EPPECTS  OP  RAPID  HEAT 
.  TREATMENT  ON  THE  MECHANICAL 
PROPERTIES  OP  A  »  I/I 
NI-CR-MO-V  STEEL, 

A0-40e  7«|  OIV,    |T 

BASE-mPtAL  EVALUATION 
OP  A  PRODUCTION  ELECTRIC- 

purnace  meat  op  sni-cr-mo-v 

STEEL. 

A6-40e  7«J  DIV,    |T 

hICmanical  properties 

USE  OP  CHARPY  V-NOTCHED-fPCcI' 
MEN  IMPACY  TESTS  ON  lOB 

alloy  steels  at  high 
temperatures, 

ao-aoo  ibb       oiv.   |t 
Evaluation  op  a|r  meltCd 

AND  VACUUM  MELTEO  AIsI 
RIRO  STEEL, 

A0-40e  7*7  OIV.    IT 

peasibilIty  op  dCvElopins 
AN  HY-iBe/{|0  rElohEnt, 

AO-400  7»»  OIV.    J» 

HIGHER-STRENGTH  STEEL 
■ClDMENTS  POR  SUBMARINE 
HULLS. 

A0-40e  7*R  OIV.    IT 

INFLUENCE  OP  SECTION 
SHE  ON  THE  MECHANICAL 
PROPERTIES  ANO  PRACTURE 
TOUGHNESS  OP  7eT5-T4 
ALUMINuH,  4AL-4V-tSN 
TITANlUH,   AND  AISI  RJIO 
STEEL, 

A6-*eO  BR*  OIV.    (T 

STEEL 

RODS 

EPPECTS  OP  COLO-DRABING 
ON  The   MFCmanICAL 
PROPERTIES  OF  STEEL 
RODS, 

AO-400  RO*  D|V.    17 

STEEL 

STRENGTH 

EPPECT  OP  VARTINS  COBALT 
CONTENT  FROM  0  TO  B  PERCENT 
ON  THE  STRENGTH  ANO 
TOUGHNESS  OP  SNI-I .SCR-O.fMO 


STEEL 

TOUBMNESS 

INVESTIGATION  OP  FRACTURE 
TeuGHNESS  IN  mIBh  STRCnBTH 
ALLOTS, 

AD-AOD  eOB  •!¥,    \f 

stereocmemistrt 
benioates 

ADDITION  ANO  DISPlACCMCNT 
REACTIONS  RITH  unsaturated 
HYDROCARBONS. 

AD-40e  111  DIV,   • 

STIMULATION 
EVCRETION 

VOLUNE  CDNDITIONEO  STIMULI 
AFFECTING  SALT  AND 
■ATER  CICRETION, 

AO-BOe  1*1  •§«.    I* 

stinulation 
membranes 

genesis  op  action  potintiak 
in  excitable  tissues, 

Ao-4oe  m»  D|«,   I* 

STOCHASTIC  PROCESSES 

OPTIMAL  AtARTIVC  ESTIKATISN 
OF  SAMPLED  STOCHASTIC  PROCESSES, 
Ae-40n  400  Dl«,    If 

STORASE 
HUHIOITY 

SURVEY  OP  LITERATURE 


ON  DEHuMIDIPtCATIOH 
AND  DEMUMlDIPIED  STDRAC 
IN  •ARtHOUSCS, 
aD-400  f4t 


DIV, 


Ikvmuv     ami  VIY, 

EVALUATION    or    u,     S.     NA«AL 
EMUHIDIP'tEe    •AR(H6USt 
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PROGRAM, 

AD-400  S4I 


BIV. 


I* 


STORAGE 

MATERIALS 

DETERIORATION  OP  HATERIALS 
IN  STORAGE  AND  RECOMMENDED 
STORAGE  CONDITIONS, 

A0-40e  540  BIV.    |« 

BIBLIOGRAPHY  ON  PRESERVATION 
Of  INACTIVE  EBUIRNCNT 
AND  LONG-TERM  STORABC 
OP  MATERIALS. 

AO-400  4«f  DIV,    I* 

STORAGE  BATTERIES 

DESIGN 

DEVELOPMENT  Of  T«E 
SEALED  ZINC-SILVER  OIIDE 
SECONDARY  BATTERY  STSTEM, 

AD-40e  1«S  DIV.   7 

STORASE  BATTERIES 
MATERIALS 

INVESTIGATIONS  LEADING 
TO  TME  DESIGN  OP 

A  RELIABLE  SEALED  N I CREL-CAON I WN 
CCkt, 

AO-BOe  ISI  DIV,   7 

STORAGE  TUBES 
COLORS 

RESEARCH  ANO  DEVELOPMENT 
or  T«a-COLOR  DIRECT 
VIE«  STORAGE  TUBE  BITN 
SELECTIVE  ERASURE. 

AD-40e  IBS  DIV.   • 

STORMS 

COSMIC  RAYS 

SPECTRAL  VARIATIONS  DURING 
COSMIC  RAY  STORMS  IN 

THE  International  beophtsical 

YEAR. 

AD-BOO  J47  DIV.   I 

STRAIN  GAGES 
REVIEBS 

■IRE-Rf SISTANCE  STRAIN  BAtrt 
AND  THEIR  APPLICATION. 

AD-40e  ORO  OIV.   JO 

STRESSES 

CYLINDRICAL  BODIES 

STRESS  CONCENTRATION 
IN  NON-LINEAR  CREEP 
OF  A  SIMPLE  CTLINDRICAL 
SHELL. 

AO-AOO  OBI  DIV.   IS 

STRESSES 

mathematKal  analtsis 

E«PER|MENTAL  SOLUTION 
OF  SOME  nliCO  BOUNDARY 
VALUE  PRORLIMS  USING 

T«8  models. 

AD-40e  SR4  DIV.    I* 

stresses 

Photoelectricity 

RESEARCH  ON  The  PHOTOELEcTRie 

determination  op  stresses 
due  to  the  dead  aeisht 
in  plane  structures. 

AD-AOe  4B7  OIV.   IS 

STRESSES  IPSYCHOlOGTI 
AVIATION  PERSONNEL 

ACCURACY  OP  THE  AEON 
GUIDED  BOMB  UNDER  •• 
II  COMBAT  CONDITIONS 
HUMAN  FACTORS, 

Ae-400  40i  DIV. 

STRONTIUM 
HALP  LIPE 

DECAT  CMARACTERISTfO 
OP  SrRI  as  BETERmINEO 


I* 


M-SO 


•T  SAHHA.RAT  SCINTILLATION 
•  RCCTROMCTRT  AND  MTA'MAV 
PROPORTIONAL  eOWNTINB, 

AB-400  171  eiV,   10 

STRONTIUM 

RADIOACTIVE  DECAY 

DECAY  CHARACTERISTIC! 
Of  SRRJ  AS  DETERMINED 
•T  GAMMA-RAT  SCINTILLATION 
SRECTROMETRt  AND  BETA. NAT 
PROPORTIONAL  COUNTING, 

Ao>4oe  171       B|«,  te 

STRONTIWn  COMPOUNDS 

oiiees 

mass  spcctrohetrle  dc  tern  i  nat | on 
op  the  dissociation 
cnerbt  op  the  molecules 
nbo,  Cad,  sro  and  srio, 

AD-46e  RRI  6|«,    R 

STRUCTURAL  PARTS 

ORES  inCTAL  SOURCCSl 

PRODUCTION  ENGINEERING  NCASURC 
POR  BCRTLLIUH  OIIDE  AND 

Parts  produced  prom-  imported 

ORES  I 

lD-400  114  DIV,   • 

ITRUCTURAL  SHELLS 

BUCKlINS  <MECHAN|CS|  • 

LARBE  OISPlACCNCNT  ANALTSIS 
OP  SUClLING  Of  AIIALLT 
CONPatSSCD  CIRCULAR  CTlINDRICAl 

smclls, 

iD-*oe  *s«       »iv,  IS 

STRUCTURAL  SMELLS 
CREEP 

STRESS  CONCENTRATION 
IN  NON-LINEAR  CREEP 
•f  A  SIMPLE  CYLtNDRIe*k 

•""^ki.4 


400  OBt 


Bl«. 


•  I 


STRUCTURAL  SHELLS 
PARABOLIC  BODIES 

MATHEMATICAL  ANALTSIS 
OP  DISTORTIONS  AND 

STRESSES  Of  PARABOkOIDAL 
URfACE  STRUCTURES, 

AO-AOO  IIS       eiv.  It 

STRUCTURES 

LOADING  (MECMANICSI 

CELLULAR  ALUMINUN  FOR 
USE  IN   ENER6T  DISSIPATION 
STSTCns, 

AD-400  III  DIV.   |T 

STRUCTURES 
STRESSES 

RESEARCH  ON  TME  PHOTOELECTRIC 
eCTCRNlNATION  Of  STRESSES 
•UC  TO  THE  DEAD  ■EIGHT 
IN  PLANE  STRUCTURES, 

lD-40e  4af  BIV,   If 

STTRENE  PLASTICS 

SYNTHESIS  ICHEnlSTRT) 

POLY-|TETRAMETMTL-P-SlkPHCNTk> 
ENE)  SILOIANESI  STA*.  ANO 
COMB. TYPE  POLTSTYRENESt 
fORCEO  OSCILLATION  TORSION 
PCNDUkUNI  NOVEL  INORGANIC 
POLTHCRSl  IRRADIATED 
NTLAR, 

A0.400  |R«  aiVi    |« 

SUBMARINE  HULLS 
STEEL 

fCASIBIkITT  OP  DCVCLOPIHB 
AN  HT'IBO/IIO  BEkDHENT, 

AO.BOO  7*1  DIV.    |T 

BASC.NETAk  EVAkUATION 
OP  A  PRODUCTION  CkCCTRIC 
fURNACC  HEAT  Of  INI.CR.MO-V 
STECk. 

AD. 400  7«S  DIV.    |T 

MtfHCR.STRCNBTH  STEEL 
•ClOhCnTS  fOR  SUBMARINE 
NULLS. 

AD. 400  7«R  ei«,    I* 

SUBNARINC  VISItlLiTT 
AND  RCkATPO  AMBItNT 
klBMT  STUDIES. 

Ae>*oe  BS*       DIV,  • 

SUBMARINES 
VISItlkITT 

SUBNARINC  VISItlkITT 
AND  REkATfD  ANBKnT 

UBnT  ituoics. 

w     Ae-Boe  asB       •!«,  4 

•ubminiature  Electronic  cbviphent 

NANUf ACTuRiNt  NCTNODS 

PRODUCTION  (NalHECRING  MEASURE 
fOR  MULTILAYER  PRINTED 
■■RING  BOARD, 

aD-AOO  Ito  DIV,   a 

SUPERAERODTNAMICS 
KINETIC  THEORT 

A  STATE. Of. THE. ART  SURVET 
or  SOME   ASPECTS  Of 
THE  HECMANies  Of  RAREflED 


aASES  AND  PLASMAS, 

AD.Boe  afs 


•  I*. 


If 


SUPER ACRCOTNAM I CS 
HUMCRICAL  ANALYSIS 

NUncRICAL  METHODS  fOR  COMPUTlNt 
THE  DCNSITT  or  A  RAREflEe 
BAS  ABOUT  A  noVlNS  BBVCCT, 

*>-*a«  ROI  DIV,   • 

SUPERCDNOUCTORS 

BUAnTum  MECHANICS 

•uANTizcRi  DEvici  ra* 

TRAPPING  ANO  OETECTINB 
•uantum  values  Of  fkUl, 

AS. ABO  177  6|«,   tl 


SUPERSONIC  fLOa 

kSniNA*  plSb 

SUPERSONIC  SEPARATED  ANO 

REATTACHING  LAHINaR  FLOaSI 

i,  oeneral  theort  and  application 
to  adiabatie  boundary  layer. shock 
■Ave  Interactions. 

AD-400  0R7  OIV.   * 

circumferential  pressure 
distribution  on  an  inclined 

BODY  Of  revolution, 

AD-AOO  IJB  D|V.   a 

suppressors 

design 

communications  INTERfERENCe 
REDUCTION  STUDIES, 

AO.*oe  010       OIV.  a 

SURfACES 

flNISKES  •  PINISHINS 

.  ANALTSIS  .Of  POPPET 
VALVES  rOR  ROCKET  MOTORS 
AND  DESIGN  DATA  PO" 
BEATINGS. 

AD. 460  RIO  DIV.   IT 

SURFACES 

TRANSPORT  PROPERTIES 

COUILIRRIUH  ANO  KINETIC 
MORPHOLOGY  AND  STRUCTURE 
OP  SOLID  SURPACES, 

AD-AOO  7*a  DIV,   II 

SURGERY 

BERM.FREE  ATMOSPHERES 

DESCRIPTION  OP  CONSTRUCTION. 
INSTALLATION,  AND  MAINTCNAHCE 
OP  A  GENm-PREE  OPERATING 
ROOM 

ID-400  711  eiV,    14 

SaCPT-BACK  alNOS 
LIPT 

AN  ASYMPTOTIC  METHOD  fOR 
DETERMINING  THE  LirT 
DISTRIBUTION  or  A  SHEPT.BACK 
RING  or   riNITE  SPAN, 

AD-400  «ll  DIV.   V 

*LL.a(ATHrR  AVIATION 

INTERNATIONAL  AVIATION  R 

ANO  0  stmposium  IINDiI 

Akk  aEATHfR  LANDING  STSTEHs: 

BCPTEMBER  14-IB,  |«41, 

AD-AOO  0«J  DIV,    I 


STHPOSIA 

ATMOSPHERE 

SEMINARS  ON  THE  STRATOSPHERE. 
HESOSPHERP  AND  POLAR 
METEoROLOBY, 

AD-AOO  44*  OIV.   I 

■TNCHROS 

PHASE. LOCKED  SYSTEMS 

SYNCHRONOUS  RECEIVER 
STUDIES  rOR  RE-ENTRY 
VEHICLES  -PHASE  LOCK 
LOOP, 

AD-AOO  401  DIV.   a 

SYSTEMS  ENGINEERING 

DATA  PROCESSING  SYSTEMS 

DATA  STSTEMSI   DIGITAL 
COMPUTERS,   COMPUTER 
COMPONENTS,  COMPILERS 
AND   INPORMATION  STORAGE 
AND  RETRIEVAL. 

AD-400  BJB  DIV.   »0 

BTBTEMS  ENGINEERING 
•CENTRT  VEHICLES 

afAPON  SYSTEM  |07A.|, 
NARK  J  ADVANCED  RE-ENTRY 
VEHICLE  PROSRAh  subsystem 
DESIGN  ANALYSIS, 

AD-AOO  BIB  OIV,    1 1 

••HCTEROCTCL IC  COMPOUNDS 
NOLECUlAR  STRUCTURE 

STRUCTURE  OF  AN  ANOMALOUS 
CfMioNISO  HETEROCTCLie  INTERMEDIATE, 
AO.BOO  4J4  DIV.   R 

TABLES 

PUNCTIONS 

TABLES  OP  REGULAR  AMP 
LOGARITHMIC  COULOMB  aAVC 
PUNCTIONS  AND  TABLES 
DP  GAMMA  FUNCTIONS, 

AO-400  104  DIV.   it 

^•swssv.ssrmE.RCH 

«       SOME  PROBLEMS  |NVOLVIN«  CIRCUkAR 
AND  SPHERICAL  TANBETS. 

AD-AOO  S44  OIV.    IS 

TAR 

CREOSOTE 

ANAkTStS  Of  THE  ROOD 
PRESERVATIVES,  CREOSOTE 
AND  COAL  TAR,  |N 
TEST  PANELS  ElPOSEO  TO 
*  MARINE  ENVIRONMENT, 

AD-AOO  JAI  DIV.    |R 

TARBET  POSITION  INDICATORS 

PrEOICTIONS  of  SIGMTlNa 
•ANSC  BASED  UPON  MEASUREMENTS 
DP  TARGET  AND  ENVIRONMENTAL 
PROPERTIES. 

10-400  BSf  DIV.   B 

TARBETS 

METALS 

REVIEB  AND  ANALTSIS 
DP  EiPERIMENTAL   DATA 
•PPklCABkE  TO  THE  IMPACT 


ra-a 


STR  -  TBS 


Of  HIGH  vrLOCITY  PROJECTILES 
•ITH  BEMI-lNf INITE 
METAL  TARBETS, 

AD. 400  44t  DIV.   II 

TARGETS 

POSITION  fINOING 

PREDICTIONS  OP  StOHTINS 
RANGE  BASPO  UPON  MEASUREMENTS 
OP  TARGET  AND  ENVIRONMENTAL 
PROPERTIES. 

AD. 400  BfS  OIV.   4 

TARSETS 
SPHERES 

SOME  PROBLEMS  INVOLVING  CIRCULAR 


ANO  SPHERICAL  TARGETS, 
AD. ADO  144 


OIV,   If 


TAII INS 

NAvlOATIONAL  LIGHTS 

EVALUATION  OP  AIRFIELD 
TAXIaAY  CFNTCRLlNE  LISHTIMG 
fOR  LOa  VISIBILITT 
OPERATIONS, 

AD-400  77f  DIV,    I 

^'RTBe.ses 

cause  of  inhibition  of 
dental  caries  bt  alkaline 
diet  ano  the  car|ostat|c 

EfrECTS  or  AOeiNG  TRACE 

ElehEnts  To  the  diet, 

AD-AOO  |0«  DIV,    IB 

TCkCMETER  STSTEMS 

PERfORMANCE  (ENGINEERING! 

METHODS  ANO  RESUkTS 
Of  TESTING  A  PCM/PS 
TELEMETRY  SYSTEM  UNDER 
SIMULATED  ADVERSE  CONDITIONS. 

AD-4oe  4S)       OIV.  a 

TELEMETER  STSTEMS 
SPUNDINB  ROCKETS 

SUPPORT  OF  THE  UPPER  AIR 
ROCKET  RESEARCH  PROGRAM, 

A0-40e  I4«  olv.   4 

TELEMETERING  DATA 

REDUNDANT  COMPONENTS 

DEVICE  POR  THE  REDUCTION 
OP  REDUNDANCY  IN  PULSE 
CODE  MODULATED  TELEMETRY 
DATA, 

10.400  744  DIV.   a 

TELESCOPES 

SCIENTIFIC  RESEARCH 

BALLOON  project:  SECOND 
FLIGHT  OF  STRATOSCOPE 
II  AND  RELATED  DATA. 

AD-AOO  RIO  OIV.   I 

TERMINAL  PLIGHT  FACILITIES 
LIGHTING  raulPMENT 

EVALUAnON  Of  AIRflELD 
TAIIVAY  CPAITERklNE  klGHTINO 
fOR  LOR  VlSIBlLlTT 
OPERATIONS. 

AD-AOO  77  J  OI.V.    I 

TERMINAL  PLIGHT  fAtlLlTIES 
BEAThER  rORECASTING 

CONr IGURATION  or  aEATHCR 
fACILlTICS  rOR  HETROPLEX 
TERMINAL  AREAS, 

AD-AOO  IDS  DIV.    I 


TEST  EOUIPMfNT 
DROP  TESTINS 

MECHANISM  Of  EKPkOSION 
INITIATIONS  IN  THE 
STANDARD  IMPACT  SENS|T|V|TT 
TESTER. 

AD-400  BOl  DIV,    10 

TEST  EOUIPMENT 

test  methods 

plexible  pavement  DESION 

POR  AIRPltLOS, 

AD.400  Sit  DIV.    IS 

TEST  EOUIPMEnT  lELECTRONieSI 

DEVICE  FOR  THE  REPRODUCTION 

AND  hEaSURCHENT  Of 
SHORT  TIME  INTERVALS. 
UMPV.I, 

AD.AOO  RBB  BIV,   B 

TEST  EJUIPmEnT  I EkECTRON I (S I 
GUIDED  MISSILES 

VANDEnBERG  AFB  GROUND 
ELECTRONIC  STSTEM  TEST  " 
PLAN  FOR  aS.lJlB  MlNUTCMAN 

aO.400  411  BIV.    II 

TEST  FACILITIES 
MEAT  TRANSFER 

TeCHNISUE  fOR  SEVERE  B«Of«T|VC 

AND  eONVECTIVt  HEATINB 
ENVIRONMENTS  roR  MATERIALS 
EVALUATION. 

AD.AOO  Oil  DIV,   ♦ 

TEST  FACILITIES 

SANOaiCH  CONSTRUCTION 

PERPORHANCE  or  BUILOINB 
CONSTRUCTED  or  SANOBICH 
PANELS  AT  FOREST  PRODUCTS 
kABORATORT.  alSCONSlN. 

AD.AOO  B4*  OIV.    |1 

TEST  facilities' 

shock  tubes 

Shock  tunnel  experimental 

TECHNlaUES  FOR  fORCE 
ANO  MOMENT  AND  SURfACE 
fLOa  DIRECTION  MEASURCMCNTS, 
aD*BOD  447  0|V,   « 


TBS  -  TRA 


TUT    neTHOOS 

B!LIT»«T     »eQUI»f«t"lT 

mOOUCTION     •CCC^TtNCC 
TCfTINS    or    CABLt    SPLICe 

easit  roil  hinutcnan 
iNTmiiTe   cannuNicATiON* 
sTSTrns, 

*o-*ee  71*  Div.      I* 

TCT*eae* 

emtnic  HtTCKKks 

^KooucTioN  TtcHNtaues 

re*  AtSCMSLlNC  AND 
Te*T|N«  TH(  J.SI47  CCKAHIC 
TtTHeOC, 

AO-ioS  1S<  Dl«<   • 

TCTUTt 

DCTaNATtOMt 

ANAkTSiS  OP  THC  OPTICAL  BCTf*. 
niNATION  or  OCTONATtOM  VlkOCITr 
IN  fHOHT  CmaKSCS, 

AO-ioe  ej«       oi«>  <* 

THALAMUS 
tlTKOCCMt 

'  trPCCT  OP  OVAKIAM  HOKHONCf 
ON  Tut  ACTIVITY  OP 
MTPOTHALAKIC  NCURONet,    '■ 

*e-*eo  »ti  etv.   i* 

T)UL«nU* 

tTinuLATION 

ePPCCTS  OP  STIMULATION 
OP  VASADILATON  CCNTCAS 

OP  mtpotmalahus  on 

THC  SLOOo  PLON  IN  THC 

pchowal  autckics  op 
ooes, 

AO>*oe  jto       eiv.   i* 

THf»HAL  CONDUCTIVITT 
NUNCKICAL  ANALYSIS 

ANALOG  STUDY  OP  THC 
CPPCCT  OP  ThCNHAL  CONDUCTIVITY 
OP  A  HATCVIAL  ON  THC 
HCAT  in  a  TuNIINC 
•LAOe, 

AD-*Oe  *0«  DIV.   <T 

TMC*H«l  NtuTKONS 
NCuTKON  DFTCCTOKS 

BORON,  LITHIUM,  ON 
UNANtUH  CevCNtO  SILICON 
ThCRhAL  NruTNON  ocTecTons, 

AD-*oe  stj       eiv,  10 

THCNMIONIC  CONVCNTCIIS 
OCStON 

•CAPON  SYSTCN  I07A-I, 
MARK  J  ADVANCCD  NC-CNTNY 
VCHICLC  PKOCNAH,   SOLA* 
THCNhAL  CNCNOY  SOUNCCS, 

AO-kOO  *J*  DIV.    t* 

thcnmionic  eonvcntcns 
hCatinc 

■ICK  auRNC*  PON  THCNMIONIC 
SCNCNATONS. 

aD-»00  J|<i  DIV.   • 

THCNMIONIC  eONvCNTCNS 
PLASmA  PHYSICS 

PLASMA  PnOPCNTICS  in  a  THCNMIONIC 
CONVCNTCN, 

Ae>*00  Of*  DIV.   • 

tmcnmocouplc  ptnomctcns 

DCSICN 

TCMPCPATuNC-COHPCNSATID-THrNMOCOU. 
PLt  NCPCNtNCe  CIRCUIT 
USED  PON   HCASURInC 
TCMPCRATURC  DUNInS  missilc 
PLIOHT  tcsts. 

AO>*oe  *Tf  DIV.   JO 

THIRHOOYNAHICS 

eOUATIONS  OP  STATC 

NOTC  ON  A  PAPCR  SY  SLICPCCVICM 
AND  PINN. 

A0-*00  OTJ  DIV.   « 

THCRMODYNAMICS 
SAS  PLON 

OCnCNALIXCD  VCLOCITt  POTENTIAL 
C'COUATION  PON  PlUNI-NCACTING 
nllTUNCS, 

AD-*oo  o«*       etv.  « 

THCNMOOTNAHleS 

STATISTICAL  HCCHANies 

STATISTICAL  nCCMANlCS  AND 
,   INNCVCRSIBlLlTT. 

AD-AOO  07a  DIV.   •• 

THCRMOCLCCTRICITY 
OCNCRATONS 

ThCRMOPLCCTNIC  PONCN  MOOULCS. 

Ae-*ee  i*s       oiv.   7 
thin  pilms  istonacc  Devices) 

TCCHNIOueS  AND  APPARATUS 
PON   CVAPORAT|N«  COMPOUND 
SCMICONOuCToRS,  THIN 
PILHf  OP  INDIUM  ANTIMONIDC 
AND   INDIUM  ARSCNieC. 

AD-*ee  *7*'  DIV.   IS 

THDCtoDIHeNSIONAL  PLON 
LAMINAR  BOUNOART  LATCR 

APPROIImaT ION  MCTHOO 
OP  COMPUTINQ  THC  THRCe-Dl"CN> 
SIONAL  LAHInAR  BOUNOARY 
LATCR. 

AD>4ee  S<N  DIV.   « 

Ttnc 

RIPROOUCTION 

Device  POR  THC  RCPRODueTION 
AND  mCASURCHCNT  OP 
SHORT  TIHC  tHTCRVAL*. 
UMPVI. 

AD-AOO  <IB4  DIV.   B 


TIHC  BCLAT  PUICl 
MACNCTIC  CORCS 

A  hasnptic  conc  arming 
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FLAtHTUtC. 

Ae-*e0  11* 


0I«.   <f 


vAHACTOn  eieocf 
OCunANiun 

tCniCOMOUCTOII  taiTCMlNa  ano 
LtntTINO  USING  J  0*  SHe*T 
SLOT  (HTB*IDI  Ceu'LOS, 

to. 400  0<«  OIV.   • 

¥CCTe«  AMALTSIt 

OPTIHAL  ADArriVC  CSTinATION 
OP  SAHPLCe  STOCHASTIC  pKoccssrs. 
AO-*Oe  400  OIV.    IS 

VCHICLtS 

LOAOlNfi     mtCMANICS) 

ecsiGH  ciiiTe*tA  fo" 

eaouNO  iNPucEO  OTNAnic 

LOADS  FOX  VCHICLCS  OPCRATINO 

ON  FwcpAaro  surfaccs, 

Ao-4ea  •*?       oivt  JO 

vCLoeiTT 

NOTION 
•      OCCILOATION  AND  lASS 
CNAN6C  or  AN  ASLATIN6 
■DOT  DuOINS  HIsM.vCLOCITT 
NOTION, 

AD>400  4*1  OlV.   f 

VCKTICAL  INDICATO'S 

KAOIaTION  nCASU^CnCNT  STSTCnS 
THte*CTtCAL  ANALTSIS 

oeALiNe  sitm  the  pntsics 

or  USINS  THE  0>T6CN 

MOaiEON  roK  vChtical 

SENSINC, 

AD-400  7SJ  DIV,    t 

VCTEKINAIIT    NEDICINE 
tIEDICAL    EOUiPNENT 

INSTHUNENT  rON  HECONDINa 
THE  ruLSE  aAVES  AND  DCTERHININO 
THE  HLOOO  ntESSUKE   IN  ANIHALS, 
Ae-400  l««  OlVi    14 

VIOMATION 

DAnriNe 

SONIC  rATiauC  OAHPIMC  NATCNIAL, 
AD-400  170  OIV.    I 

VIDICONS 

PhOTOCoNOUCTI V|Tt 

riELD  ASSISTED  METHOD 

or  incneasins  the  sensitivitt 

or  A  vIOICON  TAH6ET 
■HICH  INCLUDES  A  THIN 
INSULATOR  LATER, 

AD-400  mn  DIV,   • 

viNTL  rL**^'cs 
elastTcitt 

RUSDER  elasticitt  or 
PRESROLLEN  POLTHER  NETaoRKS 
HAVING  hiGmlT  CROSSLINkEO 
VINTL-OIVlNTL  STSTEHS, 

AD-4De  «]t  »|«,    I* 

VISItlLITT 
HAlATA 

STUDT  or  VISIilLiTT  CONDITIONS 
IN  HALATA  AND  VARIOUS 
ASPECTS  or  PHYSICAL 
•rOCRAPMT  AND  nCTEOROLOGT, 

AD-400  712  OIV,   2 

VISItlLITT 
tUtHARINES 

SUOHARINE  VISiSILITT 
AND  RELATED  AHDIENT 
LI«HT  STUDIES, 

AD>40e  (S4  DIV,   4 

VISUAL  PERCEPTION 

HATMENATICAL  neOELS 

STUDIES  or  MATHCHaTICAL 

hooels  or  VISUAL  PCRroRnANCE 

CAPASIlITT, 

AD-40e  OS*  DIV,   <• 

VISUAL  PERCEPTION 

rsTCHOHOTOR  TESTS 

EVALUATION  or  PERCEPTUAL 
PRAHES  or  RErERENCC, 

AD-400  SI*  DIV,   <• 

VITANIN  ■  CPKPLEI 
rnOTOCHEHISTRT 

SPECTRAL  CHANGES  DURING 
PMOTOBLEArHlNG  or  RIBOrLAVIN 

PHOSPHATE, 

AD-4oe  15S       eiv.  « 
VOICE  eonNuNteATfON  sts*cn* 

SPECTRA  OP  VOCeeCR  CHANNEL 
SIGNALS, 

A0-4ee  IDS       »i«,  s 

VOLTAGE 

eeeiNG 


NETMoet  or   ceaiNG  in 

■MICH  THE   PRINCIPLES 
or  Tint  CONVERSION 
AND  SEQUENTIAL  ilNART 
■ElGHING  ARE  COHGINEO-CeHVCRT- 
ING  VOlTaOES  INTO  BINAIIT 
CODES, 

AD-400  SB7  DIV.   JO 

VOLTAGE  REGULATORS 
DESIGN 

heThOOS  or  CONVERTING 
LOW  VOLTAGE  D-C  PORER 
TO  HIGHER  VOLTAGE  MORE 
USEABLE  D-C  OR  A-C 
POSER  rOR  OPERATING  NlLITAMV 

elcctronic  cbuiphent. 

AD-4ee  SRS  DIV,   7 

vOLunr 

BOOT  PLUiet 

VOLUNE  CONOITIONEe  STIMULI 
APrECTINS  SALT  AND 
■ATER  CICRETION, 

AD-40A  SNt  OIV,    14 

•AREMOUSES 

eONTROLLEO  ATHOSPHERES 

SURVEt  op  LITERATURE 
ON  DEhuhIOIPICATION 
AND  DEHUNlDtriED  STORAGE 
IN  RAREHOUSES, 

AD-400  S4I  DIV,   CG 

EVALUATION  or  U,  S,  NAVAL 
DEHUnlDiriED  RAREHOUSt 
PROGRMI, 

AD-400  S4I  DIV, 


«4 


•ARPARE 

OPERATIONS  RESEARCH 

OirrERPNTIAL  GAHESI  A  hathEhaticai 
THEORT  RITm  APPLICATIONS 

TO  rarfare  and  other  topics. 

AD-400  021  DIV.    |S 

RATER  HAVES 
OEroRHATION 

OtroRHATION  OP  SOLITART 
RAVES,  PART  III  SHOALING, 

AD-40e  0«I  DIV.   * 

RATER  RAVES 
OCEAN  RAVES 

RAvC-nAK|NG  RESISTANCE 
OP   CATAMARANS, 

AD-40e  S<0  DIV.   i\ 

RATER  RAVES 
SIMULATION 

SIMULATION  OP  IRREGULAR 
LONG  CRESTED  IGAUSSIAN) 
SEARATS. 

AD-40e  tJB  DIV.   JO 

RAVE  ruNCTION 

OUANTUM  MECHANICS 

CALCULATIONS  OP  RAVE 


CALCULATIONS  OP  RAVE 
PUNCtToNS  and  TRANSITION 
PROBABILITin. 


AD-40e  ITU 


DIV. 


<s 


RAVE  FUNCTIONS 
TABLES 

TABLES  OP  REGULAR  AND 
LOGARITHMIC  COULOMB  RAVE 
FUNCTIONS  AND  TABLES 
OF  GAMMA  FUNCTIONS, 

AD-400  «B4  OIV.   It 

RAVCQUIOE  COUPLERS 
S-HATR|« 

PROPOSAL  FOR  7.7S  -  B.IS  KMcPS 

oiploer  using  sioe-rall  csuPLcas 

ANO  CUT-OFF  GUIDE, 

A0-40e  JJ2  BlVt   • 

RAVEGUIDC  CeuPLC*S 
S  BAND 

\  SEMICONDUCTOR  SalTCHIHG  AND 
LHIITING  USING  ]  OS  SHORT 
SL9r  (HTBPIDI  C0UPLC*S, 

,0-400  0*B  6|».   B 

HAVEGUIDES 

PROPERTIES  or  A  BUaPBCE 
RAVE  PROPAGATING  ALONG 
A  HAGNETITEO  FERRITC 
ROD. 

AD-GOO  R4J  »|«.   B 

RAVEGUlOES 
DESIBN 

HIGH  POaCR  l-BAND  GEHC'ATOR, 
AD-40e  01*  DIV.   • 

RAXES 

SPECTRA  I  INFRARED) 

INFRARFD  SPECTRA  OF 
POLTHERS,  RESINS,  RAIES, 
PLASTICIZERS,  An6  ORGANIC 
SOLVENTS, 

AD-400  SSt  DIV,    I* 

SEAPON  STSTEmS 
EPrECTlVENESS 

SOME  STATISTICAL  METHODS  or  ANALT. 

SIS  RELATED  TO  REAPON  EPrECTS. 
AD-400  <B7  OIV,   <i 

REAPON  STSTFmS 

STSTEMS  ENGINEERING 

RfAPON  STSTEM  I07A-I, 
HARK   J  ADVANCED  RC-ENTRt 
VEHICLE  PROGRAM,   SOLAR 
PHOTON  ENERGT  SOURCES. 

AD-400  4IS  OIV,    It 

REAPON  STSTEM  I07A-I, 
HARK  J  ADVANCED  RE-(NTRT 
VCHICLC  PROGRAn,   SOL** 
THERMAL  ENERGT  SOURCES. 

AD-4aa  4J4  DIV.    II 

REAPON  STSTEM  1074-1, 


!**•>  >  ABVAMCCD  RC-CNI"* 
VCHtCLt  PKOBRAH.   ITA* 
TRACKtR, 

AD-4oe  4a»       D|«.   It 

REAPON  STSTEM  I07A-I, 
MARK  1  ADVANCED  RE-ENTRT 
VEHICLE  PROGRAn  SUSSTSTCR 
DESIGN  ANALTSIS. 

*D-40e  4>*  DIV,   It 

■EAPON  STSTEM  lOTA-t, 
MARK-J  ADVANCED  RK-CNTRT 
|NC*t|«L 


vcmiclc  prosrah, 
■meel  control, 

AD-400  4BJ 

«SI?S?i58"IX?!?r« 


BIV,   It 


NATIONAL  AVIATION  MCTIOReLOBtCAL 
REBUIRCMENfs  TMR0U4H  |«?«. 


AD-40e  10* 


0I», 


■KATHER  rORECASTING 
ErrECTIVEMESS 

BEATHER  INrORMATleNI  ITS  WSCS, 


ACTUAL  AND  POTENTIAL, 

AD-*ee  KB 


•  IV, 


■Catner  forecasting 

terminal  flight  facilities 

configuration  of  REATMER 
FACILITIES  FOR  HETROPLEt 
TERMINAL  AREAS. 

aO-400  |0t  BIV,    I 

REATMER  STATIONS 
OPERATION 

OPERATION  AND  PERPBRtlANCC 
OF  THE  CEDAR  HILL, 
TEXAS  METEOROLOGICAL 
TOREr  FACILITT. 

ad-400  iss       OIV.  a 

■EATHErPROOFING 

FINISHES  *  FINISHING 

FOREST  PRODUCTS  LABORAToRT 
NATURAL  FINISH  FOR 
ROOD. 

AD-*eo  Bse       eiv.  i* 

■ELDING 

FEASIBILI*T  STUDIES 

FEASISILITT  or  DEVtLOPINB 
AN  HT-IBO/tlO  BELOMEnT, 

AD-400  7*1  ilV.    t* 

•ELDING 
STEEL 

higher-strength  steel 
■eloments  for  submarine 

HULLS. 

AD-4eO  7««  OIV,    I* 

RELDING 

TIME  STUDIES 


NOPF  STANDARD  TIME  PORMUL* 

—  ~ —  relbi  — 

operation  time  studies, 


MR-I  FOR  MANUAL  ARC 


AD-4ee  til 


>|N0 

■4i». 


<* 


IS 


■ESTERN  EUROPE 

MILITART  STRATEGT 

SOME  IMPLICATIONS  or 

STRATEGIC  CONCEPTS  FD* 

RESTERN  EUROPE  NUCLEAR 
■EAPONS, 

A0-40e  S<7  DIV. 


■HOLE  BOOT  IRRADIATION 
BONE  MARROR 

SuMMART  OF  THE  EFFECTS 
or  RHOLE  PODT  IRRADIATION 
ON  III   CASES  or  CANCER, 

AO-400  l«*  DIV.    (4 

RINO 

ATnOSPMERIC  NOTION 

SHAPING  PATTERNS  OF 
ATMOSPHERIC   FALLOUT 
AT  THE  EARTH'S  SURFACE 
•V   LOCAL  CIRCULATIONS, 

AD-4ee  RNT  6|V,   •■ 

■  |ND 

stresses 

prEliminart  design  stuot 
of  a  fl*t  plate  replecto* 
and  support  unit, 

AD-40e  0*4  •!*•   • 

■  I  NO 

TROPOSPHERE 

TROSPhERiC  "RIND  PROFILC 
DESIGN  CRITERIA.  DATA, 
ANO  TECHNIOUES  ro'    AE*OSPACE 

vehicle  design, 

ao-400  joo        oiv.  i 

■ind  tunnels 
model  tests 

bind  tunnel  investigation 
op  single  and  tanoch 
lor-aspect-ratio  rings 
in  ground  effect, 

AD-40e  «*B  DIV.   « 

RINDSHlELOS 

TRANSPORT  PLANES 

STRUCTURAL  OEBISN  IMFORMATIaM 
ON  B|RO-|MPACT  RESISTANT 
RINDSHlELOS  FOR  HIGH 
PCRPORHANCE.   TRANSPORT 
AIRCRCRAFT   GL*SS  AND 
PLASTIC  LAMINATED  RINDSHlELOS, 
AO-AOe  JI«  DIV.    I 

RINGS 

AERODTNANIC  CHARACTERISTICS 

RiND  TUNNEL  INVESTlGAtlON 
OF  SINGLE  ANO  TANDEM 
LOR-ASPECT-RATIO  RINGS 
IN  GROUND  EFFECT. 

aD-400  **B  OIV,   « 

■  INSO 


MI-M 


wnt-  zsi 


•LlOtOt 

A^PROIIHATC  ENSINCtRIH* 
NCTMOe  FOR  DtTERNlNATION 
or  AEROOTNAHIC  HEATINS 
or  HTPERSONIC  CLIOCR 
•INOS, 

AO-400. *tS  DIV,    I 

■  IOC 

NCCMANICAL  RORIING 

APPLICATION  OP  WLTBASONICB 
TO  Rl«C  ORARINS,   EPrCcTS 
or  ULTRASONIC  ENCROT 
ON  THE  NECMANISR  Or 


PLASTIC  riOR,  RtSULTINO 
nCTAL  STRUCTURE,  AND 


PROPERTIES, 

AO-400  TO* 


ei«,  ao 


■000 

ANTirOuLING  COATINGS 

SEA  lATER  IMMERSION 
TESTS  or  ArRICAN  1000 
WNCOATCe  AND  COATED  R|TH 
NAVV  roRMULA  lOS  OR 
III  ANTlrOULINO  PAINT, 

AO-AOe  s*«        eiv.   |R 

■000 

NOISTURE 

VENEER  CUTTING  AND 
OOTINS  PROPCOTIES  OP 
COTTOHROeO 

AD-400  0**  OIV,   I* 

■  ODD 

PLTROOD 

VENEER  CUTTING  AND 
ORTING  PROPCOTIES  OP 
COTTdNBOOD 

AO-400  ■*«  OIV.    I* 

ANALTSIS  Of  THE  0000 
PRESERVATIVES,  CREOSOTE 
AND  COAL  TAR,  |N 

TEST  PANELS  Exposed  to 

A  MARINE  ENVIRONMENT, 

AO-400  *4S  OIV,    1* 

■  000 

PROTECTIVE  TREATMENTS 

SEA  RATER  IMMERSION 
TESTS  or  SOUTHERN  TELLOR 
PINC  SAP^eoe  PANELS  IMPREGNATtO 
■ITM  CILCURf,  EROALITH 
CRCOfOTC  ON  io/«0  COCOSOTE- 
COAL  TaR, 

(0-400  1*B  DIV,    I* 

SEA  RATER  INNlOtrON 
TESTS  OF  SOUTHEON  TCLLOB 
PINE  SAPROOO  panel!  T'CATED 
OITM  COPPER  SULFONATE 
UNCOATEO  AND  COATtO 
■ITH  navt  formula  IDS 
OR  1(1  ANTIFOULINS  PA|MT. 

A0-40e  ••If  DIV.    |R 

SEA  RATER  IMMERSION 
TESTS  OF  MAHOGANY  PLTOOOO 
ANO  RED  OAK  PANELS 
TRCATCD  RITM  COPPC* 
FORMATE,  TRIBUTTL  TIN 
OXIDE  AND  CELCURE.   UNPAINTCO 
AND  PAINTED  R|TH  NAVT 
FORMULA  IDS  ANTIFOULINS 
PAINT. 

AO-000  *|*  OIV,    |R 

■ODD  PULP 

OLEACMING  AGENTS 

TRO. STAGE  NONCHLORINATION 
OLEACHING  OP  SEVERAL 

hIrorooo  neutral  SULrlTI 
senicmemical  Pulps, 

AO-400  isi  OIV,   O 

LEARNING  or  BALANCEB 

A0.400  10*      OIV,  ao 

SIMON 

OAS  IONIZATION 

INVESTIGATION  OP  MAGNITICALLT 
INDUCED  IONIZATION  Or 
ICNON  USING  MHO  GENERATOOS, 

Ao-4eo  111       DIV.  at 

l-RAT  SPECtROSCOPT 

NUCLEAR  RADIATION  SPECTROMETERS 

ULTRA-SOFT  X-RAT  SPECTROMETER. 
AD-400  las  DIV.   at 

"9fsJW:W?!iTv 

VISCOELASTleiTT  or  IINC 
rHENVLNCTMTL  PMOSPHlNATE. 

AO-000  «J|  DIV.   « 

tlOeONlUn  ALLOTS 
OUCTILITT 

PROCESSINO  NIOOIUH-TUNSSTCN 
IIRCoNIUM  ALLOT  SHEET  BARS 


TO  SMCCTS, 

AO-AOO  «01 


OIV.   l» 


tlRCONlUN  ALLOTS 
NIOOlUn  ALLOTS 

THE  SOLUBIlITt  op  <OLUNO|UM.|B 
IIRCONIUM  IN  SODIUM  OT 
ACTIVATION  ANALTSIS, 

Ae-400  070  •!»,    I* 

IIOCONIUN  COMPOUNDS 
fLUOOIOtS 

MASS  SPECTROSCOPIC  DCTEBNI NaT  ION 
OP  THE  VAPOR  PRESSURE 
OP  IIRCONIUN  TETRAFLUORIDt, 

AD-40e  TBS  OIV.   « 

IIRCONIUM  COMPOUNDS 
VAPOR  PRESSURE 

MASS  SPECTROSCOPIC  DETERMINATION 
or  THE  VAPOR  PRESSURE 
OP  IIRCONIUM  TETRAPLUORIOB, 

AO-400  TOO  OIV,   « 


m-as 


NON-MILITARY  AND  OLDER  MILITARY 
RESEARCH  REPORTS 


'Descriptors  marked  with  an  asterlsl 
are  Included  In  the  subject  index. 

ASTRONOMY 

NASA-TN-D-2301 
Goddard  Space  Flight  Center,  National  AerooauUca 
and  Space  AdmlnlstratioQ,  Greenbelc,  Md. 

ON  THE  APPUCATION  OF  PFAFFS  METHOD  IN 

THE  THEORY  OF  VARIATION  OF  AffTRONOMICAL 

CONSTANTS 

Peter  Muaen.  Apr  64,   30p 

N64- 19168 

OTS  $0.75 

ISSCRIFrORS:  'Astronomical  data,  ^i^rturbatioD 
theory. 


N64-18217 

Jet  Propulalon  Lah. ,  Calif.  Insc  o<  lech., 
Fasadena.  | 

APPUCATION  OF  THE  METHOD  OP  AVERAGES 

TO  CELESTIAL  MECHANICS 

J.  LoreU,  J.  D.  Anderson,  and  H.  Uas*   16  Mar  64. 

34p  ^ 

Contract  NAS7-100 

Technical  repc  na  32-482;  NASA  CII-S3530 

OTS  $3.60 


DESCRIPTORS:  •Celestial  mectanics/ •Nonlinear 
difleremlal  equations. 


N64-18434 

Boston  Univ. ,  Mass. 
CALCULATION  OF  LUNAR  SURFACjfi  AREA. 
Research  repc  no.  14 
David  Frlesen.   F^  64,  14p 
Grant  NsG-246-62 
NASA  CR-535S8 
OTS  $L60 

DESCRIPTORS:  •Moon,  Surface  area, 


AD-430  646 

California  Inst,  of  Tech.,  Pasadena. 
RADIAL  VELOCmES  OT  DISTANT  OB  STARS, 
Final  repc. 

Guldo  MUnch.   1  Feb  64,   I4p 
Grant  Nonr-(G)-0005-60 
OTS  $1.60 

WSCRIPTORS:  •Stars,  Modon,  Roenldon.  Galaxies, 
Velocity, 

The  results  of  radial  velocity  measurements  for  27 
faint  OB  stars  at  galactic  loi^tudes  between  l^  s  18^ 
and  I"'  -  66°  are  presented.  On  the  basis  oC  spectro- 
scopic absolute  magnitudes  in  the  Yerkes  system  and 
(U,  B,  V)  photometry,  the  rotational  velocities  c£  the 
stars  aroimd  the  galactic  center  have  been  derived.  In 
comparison  with  the  rotatlooal  curve  indicated  by  the 


interstellar  neutral  hydrogen,  the  stellar  motions 
suggest  rotational  velocities  lower  by  about  25  km/sec 
at  distances  from  the  center  around  half  duu  at  the 
sun.  The  general  shape  of  die  routioa  curve  provided 
by  the  new  stellar  observatloas  remains  dius  the  same 
as  it  was  found  in  our  previous  study.  (Author) 

FB-165  945 

School  ol  Aerospace  Medicine,  Brooks  APB.  Tex. 
SOLAR  IRRAIXANCE  FROM  MERCURY  TO  FLUTO 
Hubertus  Strugbold  and  Oskar  L.  Ritter.    4  Nov  59,  7p 
Rept.  no.  60-39;  AD-235  228 
OTS  $1.10 

DESCRIPTORS:  'Solar  radiation,  •Pluto,  •Mercury 
(Planet^  •Planetary  atmospheres.  Space  environmental 
conditions.  Space  flight.  Tables, 

Statistics  are  given  for  the  total  solar  irradiance  and 
illuminance  in  the  space  from  within  the  orbit  of  Mer- 
cury to  the  orbit  of  Pluto.    Tbe  radiation  intensities 
within  the  range  of  die  inner  planets  and  also  for  die 
whole  solar  system  are  presented  graphically. 


BEHAVIORAL  SQENCES 


n-166  025 

[AcroaiMkce  Medical  RasMxch  Labs.  (6S70ch)] 

Wzlgfac-Puteraon  AFB,  OUo. 
STUDIES  IN  CUE  UTILIZATION  BEHAVIOR.  PART  b 
THE  INFLUENCE  OF  A  RELEVANT  BUT  "UNUSED" 
CUE  IN  TRAINING  UPON  TRANSFER  IN  A  POSTTIVB 
TRANSFER  SITUATION 
Garden  A»  Bckstrand.  Apr  52,  24p 
Contract  AF33(038)15474 

WADC  Technical  rapt.  52-79,  Part  Ij  ATI-164  2M 
OTS  $2.60 

DESCRIPTORS:  •Tralnli^  devices,  •Transfer  of 
training,  Txalning,  Launlng,  Pei:faimance  (Humaoi^^ 
Simulation,  Babavior. 

In  a  training  device  or  simulator  an  attempt  Is  made  to 
provide  the  primary  stimulus  cues  which  eodst  In  d» 
opexBtlanal  equipment  or  situation  fbr  iriilch  ttm  student 
is  being  tnlnad.  In  a  almulatoar,  howeywr,  i^nrml 
or  secondary  cues  may  be  Introduced  unlntantlonany 
which  tlie  student  can  use  to  obtain  successftil  per* 
formance.  If  such  secondary  cues  are  available  and  used 
by  tbe  soideniv  will  he  also  learn  to  use  those  which  are 
primary  and  must  be  rsllad  iqnn  In  the  operational 
altuatlan?  fa  four  separaBB  aaqierlmwits  directed  toiwaiti 
this  question  subjects  learned,  on  the  baals  of  a  second- 
ary cue,  a  task  which  also  rvmirairt»t\  a  "primary"  cue. 
Ttey  were  then  forced  to  pexfoim  the  task  on  die  basis 
d  the  "primary"  cue  alone.  Their  performance  was 
compaxvd  with  that  of  sul^ects  who  had  not  aspttrieocad 
die  "primary"  cue  during  learning.  Tbe  remits  of  these 
eaqtarlments  siqjport  the  l^pothasis  that  Utile  or  notUi^ 
is  learned  about  perfonnlng  a  task  on  the  basis  of  the 
"primary"  cue  vrtdle  learning  Is  occurrli^  oo  the  basis 
of  a  secondary  cue.  The  results  point-iqi  die  pnhTTlffl 


S-1 


Inadequacy  of  any  training  device  which  permits 
succesgful  performance  In  the  device  on  the  basis  of 
cues  other  than  chose  which  permit  successful  peir* 
formance  in  the  cq)eracional  situation.  (Au^ko) 


PB-165  905 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
THE  COMPLEX  BEHAVIOR  SIMULATOR.    A  DEVICE 
FOR  STUDYING  PSYCHOLOGIC  PROBLEMS  IN  MOD- 
ERN WEAPONS  SYSTEMS 

Bryce  O.  Hartman  and  Richard  E.  McKenzie.    14  Jul  60, 
21p 

Rept.  no.  61-9;  AD- 253  003 
OTS  $2.60 

DESCRIPTORS:  Aviation  medicine,  *Flight  simulators. 
Test  methods.  Simulation,  •Behavior,  Psychology, 
Weapon  systems,  'Operators  (Personnel),  Military 
personnel,  *Psychometrlc8,  •Test  equipment.  Measure- 
ment, Stress  (Psychology), 

Modem  weapons  systems  Impose  prc^lems  of  proficiency 
in  which  the  operator  must  perform  a  large  array  of  dis- 
crete, discontinuous  functions  against  a  continuous  back- 
ground oi  monitoring  and  information  processing.    The 

new  weapons  systems  require  development  of  special 
methods  of  testing  and  special  testing  devices.    This  re- 
port describes  a  device  developed  to  study  such  prob- 
lems and  presents  some  of  the  typical  data  obtained  with 
it,  its  possible  applications,  and  some  of  the  technical 
problems  involved  in  its  use.    (Author) 
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AD-433  237  repriced 
Aerospace  Medical  Research  Labs.  (6570th),  Aero- 
space Medical  Div. ,  Wright-Patterson  AFB.  Ohio 

AN  ANNOTATED  BIBLIOGRAPHY  ON  BIOMEDICAL 

(ANIMAL)  SATELLITE  VEHICLES,  UFE  SUPPORT 

SYCTEMS  AND  RELATED  TECHNOLOGY 

Robert  E.  Vaa  Panen.   Dec  63,   30p 

AMRL-TDR-63-126 

GTS  $0.75 

DESCRIPTORS:  •Life  support,  •Satellites  (Artificial), 
•Bibliographies,  •Space  biology.  Space  capsules. 
Oxygen,  Carbon  dioxide.  Space  environmental  condi- 
tions. Food,  Wastes  (Sanitary  engineering), 
Telenjeter  systems. 

The  annouted  bibliography  Includes  the  major  fields  of 
Interest  to  designers  of  blosatellites  and  covers  the 
period  from  1957  to  1963.  Documents  are  listed  under 
the  following  categories:  (1)  Animal  Capsules,  (2) 
Oxygen,  Carbon  Dioxide  and  Toxic  Gases.  (3)  Thermal 
and  Radiation  Environments.  (4)  Food  and  Feeding,  (5) 
Waate  Handling,  (6)  Blotelemetry.  (7)  Power  Sources, 
and  (8)  Weight  and  Balance  Data.  (Author) 


HASA-SP-5007 
Ames  Research  Center,  National  Aeronautics  and 
Space  Administration,  Moffett  Field,  Calif. 

MEASURa4ENT  OP  THE  HEARTBEAT  OP  BIRD 

EMBRYOS  WTTH  A  MICROMETEORrTE  TRANSDUCER 

Technology  UtilizatiCMi  Report 

Vernon  L.  Rogallo.   Apr  64,  16p 

N64-19015 

OTS  $0.  50 

DESCRIPTORS:  Birds,  •Bnbryos,  •Heart,  •Rhythm, 
•Transducers. 


TID- 19562 

Georgia  LMv.,  Athena.  Schcx)!  at  Forestry. 
THE  POPULATION  STATUS  OF  THE  LARGER 
VERTEBRATES  ON  THE  ATOMIC  ENERGY  COM- 
MISSION SAVANNAH  RIVER  PLANT  SITE.  Final  rept. 
James  H.  lenklns  and  Ernest  E.  Provost.  15  Feb  64. 
49p 

Contract  AT(38- 1)224 
OTS  $1.25 

DESCRIPTORS:    •Ecology,  •Mammals,  Bird,  Population, 
•Vertebrates. 


Univ.  (rf  California, 


UCRL-11215 

Lawrence  Radiation  Lab. 

Berkeley. 

BIO-ORGANIC  CHEMISTRY  QUARTERLY  REPORT 
SEPTEMBER-NOVEMBER  1963.    20  Jan  64,  29p 
Contract  W7405-eng-48 
OTS  $0. 75 

PB-166  003 

School  of  Aerospace  Medicine,  Brooks  AFB,  Teat- 
PUBLICATIONS  OF  THE  SCHOOL  OF  AEROSPACE 
MEMCINE.  Rept.  for  1961-1962.  Jun  62.  24o 
OTS  $2. 60  J  '       V 

DESCRIPTORS:  •Military  publications,  •Space  medicine, 
•Bibliographies,  •Space  medicine,  •Dentistry,  •Avia- 
tion medicine,  Medicine,  Reviews,  Reports,  Medical 
research 

PB-166  002 

School  of  [Aerospace]  Medicine,  Brocdcs  AFB,  Tex. 
SUBJECT  INDEX  OF  SCHOOL  OF  AVIATION  MEDI- 
CINE  PUBLICATIONS.  Repc  for  Jan  42-May  58.  [1958] 

OTS  $8.  60 

DESCRIPTORS:  •Indexes,  •Subject  indexing,  •Military 
publications,  •Aviation  medicine.  Accidents,  Dentistry, 
Microbiology,  Neurology,  Psychiatry,  Opthalmology, 
Otoriiinolaryngology,  Pathology,  Pharmacology,  Bio- 
chemistry. Physiology.  Psychology,  Space  medicine. 
Surgery,  Anesthesia,  Veterinary  medicine 
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Anatomy  and  Physidogy 


FB-165  885 

Albany  Medical  Coll. ,  Unioo  Univ.  /n.  Y. 
REGULATION  OF  EXTRACELLULAR  POTASSttJM  IN 
HYPOTHERMIA  ~ 

G.  S.  Kanter.  Jun  63,   14p 
Contract  AF41(657)393 
SAM-TDR-63-14;  N63-22664 
OTS  $1.60 

DESCRIPTORS:  •Hypothermia,  PotasUum.  Sodium, 
•Electrolytes  (Physiology),  Dcgs,  •Anesthesia, 
Ezcreclon,  Excision,  Body  temperature.  Kidneys, 
•Blood  plasma,  Body  fluids, 

Hypocbermia  in  anesthetized  dogs  loN««red  i^sma 
pocaasium  concentratlan  from  3.91  niBq. /liter  to 
3.07  mEq. /liter  at  290  C. ,  in  spite  of  the  &U  in 
arterial  pH  from  7.35  to  7.24.   In  normothermia,  such 
a  decrease  In  extracellular  pH  would  cause  an  increase 
in  plasma  K  concentration.  Possibly,  a  K-^  for  Nat 
exdiange  occurred  in  the  renal  tubule,  with  K-*-  being 
excreted  instead  <rf  H-»- .  As  we  expected  that  removal 
a  renal  function  during  hypothermia  iwxild  allow  the 
alteration  in  pH  to  cause  an  hicrease  in  extracellular  K 
dogs  were  studied  afeer  bilateral  nephrectomy  or  ' 

bilateral  ureteral  tie;  plasma  K  stIU  ftell  markedly. 
Possibly  imraceUular  pH  decreased  relatively  more 
than  did  extraceUular  pH  with  a  resultant  movement  at 
H^  OK  erf  the  ceU  and  K*  In.  With  renal  function 
iresent,  die  influx  ct  K  into  the  cell  it  renally  deficient 
dogs  is  reversed  by  the  renal  gradienc  which  causes  a 
decrease  in  both  cellular  and  extracellular  K.  (Author) 


n- 165  964 

Army  Medical  Research  and  Nutrltlooal  Lab. .  Denver, 

Colo. 
THE  DIRBCT  MBASURBMHNT  OF  PLASMA  TRI- 
GLYCBRIDBS.  Repc  en  Metabolism  and  Nutrition 
Edwin  L.  Bierman.  1  Jul  59.  14p 
Rept.  no.  236i  AD-277  436 
OTS$L60 

DBSCRIPrORS:  •Blood  chemistry,  •Blood  plasna. 
Blood  analysis,  •Glycerols,  Diagnostic  agnts,  Chroma- 
tDgraphic  analysis.  Cholesterol,  Phqq)boUpi(te 

A  simple  accurate  method  for  the  dit^ct  determination 
of  trl^ycerides  In  plasma  «•«  developed  and  evaluated. 
Lipids,  obtained  by  ethanol -acetone  extractioa  of 
plasma,  were  extracted  in  petroleum  ether  and  sub- 
jected to  chromatography  oo  silicic  i|^d  columns.  By  a 
single  elution  with  ethyl  ether,  a  fraction  was  obtained 
which  contained  simple  glycertdee  free  oi  pbospbolipids 
and  interfering  substances.  The  estetlfled  glycerol  con- 
tent of  the  fraction  was  then  determined  following  alka- 
line hydrolysis  by  a  modified  periodaoe  oxidation  proce- 
dure. Mean  fastUig  plasma  triglyceride  levels  obtained 
by  this  method  for  normal  subjects  on  controlled  dietary 
Intakes  of  fat  are  In  good  agreement  with  those  (4)talaed 
by  other  direct  methods,  and  oorrelase  poorly  with 
values  obtained  when  triglycerides  are  estimated  indi- 
rectly by  difference.  (Author) 


PB-165  962 

Army  Medical  Research  Lab. ,  Fort  Knooc,  Ky. 
LETHALrrY  IN  RATS  AS  A  FUNCTION  OF  FRE- 
QUENCY IN  CONSTANT-  DISPLACEMENT  VARIATION. 
Rept.  on  Studies  of  Complex  Behavioral  Processes 
Vernon  H.  Schaefer,  Harry  J.  Link,  Joel  U.  Farrar, 
Delbert  Wiens,  and  Donald  H.  Yost.   20  Jun  59,  18p 
Rept.  no.  390;  AD- 218  076 
OTS  $1.60 

DESCRIPTORS:  Viability,  Rats,  Acceleration, 
•Vibration, Tolerances  (Physiology),  •Acceleration 
tolerance.  Hemorrhage,  Adaptaticm  (Physiology), 
Heart,  Lungs,  Aging  (Physiology),  Sex,  ExcUion,  Sex 
glands.  Males,  •Psychophyslology, 

Lethal  exposure  time  decreased  In  vibrated  rats  as  a 
function  of  increasing  frequency  and  acceleration; 
variability  In  lethal  time  showed  a  concomitant  decrease. 
Significant  pathological  effects  were  myocardial  and 
pulmonary  hemarrhage,  the  latter  sometimes  ac- 
companied by  atelectasis,  emphysema,  and  edema. 
Sooae  evidence  of  sex  and  age  differences  in  resistance 
to  vibration  was  also  obtained.  Castration  increased 
survival  tlnae  in  male  rats    (Aiohor) 

PB-165  894 

Baylor  Univ.,  Houston,  Tex.  Coll.  of  Medicine. 
INFLUENCE  OF  COOLING  OF  ADJACENT  AREAS  GN 
GSR  AND  BASE  RESISTANCE  OF  AN  ISOTHERMAL 
SITE 

Robert  Edelberg.    31  May  63,  lip 
Contract  AF41(609)1527 
SAM-TDR-63-70 
OTS  $L60 

E«SCRIPTORS:  *Galvanic  skin  response,  •Skin, 
Resistance  (Electrical),  Cooling,  Temperature, 

In  a  simulation  of  possible  field  conditions,  skin  re- 
sistance (R)  and  galvanic  skin  response  (GSR)  were 
measured  from  finger  sites  maintained  at  constant  tem- 
perature while  adjacent  areas  were  cooled  and  re- 
wrmed.    CooUng  of  restricted  areas  up  to  10  cm. 
from  the  isothermal  site  produced  negligible  changes  in 
R  and  variable  effects  on  GSR  amplitude.    CooUng  the 
entire  hand  surface  to  15*^  C.  caused  an  initial  increase 
In  GSR  amplitude  followed  by  a  steady  decline  to  levels 
as  much  as  50%  below  control  while  R  showed  only 
minor  changes.    GSR  count  was  also  altered.    Results 
are  Interpreted  in  terms  of  a  two-component  system 
hifluenclng  R  and  GSR.    It  is  concluded  that  adequate 
technic  demands  maintenance  of  a  narrow  temperature 
range  over  the  entire  hand  or  foot.    (Author) 


N64-18421 

Naval  School  of  Aviation  Medicine,  Pensacola,  Fla, 
EFFECTS  OF  EXPOSURE  TO  CONTINUOUS  ROTA- 
TION ON  NYSTAGMUS  PHASE  SHIFT.   Rept.  na  87 
Jorma  L  Nlven  and  W.  Carroll  Hixson.  7  Oct  63,  20p 
NASA  Order  R-47 

ProJ.  MR005. 13-6001;  NASA  CR-S3618 
OTS  $L60 

DESCRIPTORS:  •Stress  (Physiology),  •Nystagmus. 
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AD-434  083 

New  Hampshire  Uniy. ,  Durtaem 
INTUBATION  OP  THB  ABNORMAL  [ABDOMINAL] 
AORTA  OF  THE  ALASKAN  GROUND  SQUIRREL 
J.  P.  Schmiclc  and  T.  G.  Metcmlf.  Oct  63,  Sp 
Contract  AF4I(657)350 
AAL-TN-63-2 
OTSI0.50 

DBSCRIFTORS:  Rodenta,  Laboratory  animala,  Surgary, 
*Caanulatlon,  *Aorta,  Polyethylene  plastics.  Pros- 
thetics, Medical  equipment.  Medical  research.  Blood 
analysis 

A  technique  for  intubation  at  the  abdominal  aorta  of  the 
ground  squirrel  Is  described.  A  polyethylene  tube  Is 
permaneiuly  Inserted  Into  the  aorta.  The  tubing  Is  em- 
bedded in  the  skin  of  the  back  with  two  centimeters  of 
the  tubing  projecting  from  the  surface  of  the  back.  The 
tube  can  be  sealed  with  heat  or  tied  in  a  knoc  A  blood 
specimen  can  be  withdrawn  or  an  addition  made  directly 
into  the  blood  stream  by  means  of  the  tubing.   Bxperi- 
mentatioos  have  shown  that  a  splice  can  be  made  in  the 
tubing  projecting  from  the  bad^  Additional  tubing  can 
be  added  to  the  spUce,  so  that  any  number  of  additions 
or  withdrawals  can  be  carried  out  at  will. 

FB'166  004 

School  of  Aerospace  Medicine,  Brooks  APB,  Tex. 
BACKWARD  MASKING  MONOTIC  AND  DICHOTIC 
OONDmONS 

LoisL.  Elliott.  19  Mar  62.  16p 
OTS$1.60 

IKSCRIFTORS:  *Audltory  perception,  *Auditory  signals. 
Noise 

"Backward  masking"  is  the  term  used  to  denote  the  situa- 
tion in  which  one  tuditory  stimulus  is  masked  by  another 
auditory  stimulus  which  follows  it  in  time,  while  in  "for- 
ward masking"  the  temporal  positions  of  masking  and 
masked  signal^  are  reversed.   Backward  and  forward 
masking  were  investigated  for  both  monotic  and  dlchodc 
OMiditions  by  using  white  noise  as  the  masking  signal  and 
a  1000-cps  probe  signal.   Results  indicate  that  monotic 
badcward  masking  occurs  over  intervals  iq>  to  50  msec , 
while  for  the  dicbotic  condition,  backward  masking  occure 
for  intervals  as  long  as  15  msec  Less  nKmodc  forward 
masking  is  obtained  for  brief  masking  Intervals,  and 
very  little  dichotic  forward  masking  is  observed.  These 
fijocttngs  are  coisidered  in  relation  to  other  experimental 
results.  (Author) 

PB-165  939 

School  d  [Aerospace]  Medicine,  Brooks  AFB,  Tex. 
CORRELATION  BETWEEN  ALTITUDE  AND 
CONSCTOUSNESS  TIME  IN  HIGH-ALTITUIK  NATIVES 
Tullo  Velasquez  (Andean  Inst,  of  Biology).   IS  Jul  59,  I2p 
Rept.  no.  60-8;  AD- 231  546 
OTS  $1.60 

raBSCRIITGRS:  *Hlgh  altitude,  *Acclimatizatloo, 
*B]ackoutXFhyslology),  Simulatioo,  Stress  (Physiology), 
Psychomotor  tests,  Tolerances  (Physiology), 
Statistical  functions,  Time,  Aviation  medidne. 

The  consciousness  time  was  determined,  after  wiih- 
(hrawal  of  oxygen  supply  at  32,000,  34,000,  36,000, 
38,000,  and  40.000  feet  of  simulated  altitude,  in  hig^- 
altimde  natives,  resideitts  at  Morococfaa,  located  at 


14,900    toet.  A  correlation  curve  between  level  of 
altitude  and  consciousness  time  was  derived.   The  end 
point  ccrresponded  to  the  time  of  imminent  unc(»isclous* 
ness.  The  correlation  cui^e  between  altitude  level  and 
consciousness  time  found  in  the  hi^-aldtud*  native 
residents  shows  that,  by  comparison  with  sea-level 
people,  they  have  a  greater  tolerance  to  acute  and 
severe  anoxia.  The  curve  appears  to  be  asymptotic. 
(AuOior) 

FB-165  954 

School  of  Aerospace  Kfedidne,  Brooks  AFB^  Tex. 
DAY-TO-DAY  STABILITY  OF  THE  AUDTTORY  THRES- 
HOLD IN  NOISE -EXPOSED  AND  NON-NOISE -EXPOSED 
AIR  FORCE  PERSOWEL 

Lennart  L.  Kopra,  DuUio  T.  Pedrinl,  and  Roger  W. 
Fulllngton  (Univ.  of  Texas)  24  Apr  59,  12p 
Rept.  no.  59-85;  AD- 228  804 
OTS  $1.60 

DESCRIPTORS:  'Hearing,  Thresholds  (Physiology), 
*Tolerances  (Physiology),  *Noise,  Auditory  acuity. 
Audiometry, 

Short-term  cumulative  temporary  threshold  shift  in 
noise-exposed  Air  Force  personnel  was  investigated. 
Dally  pure-tone  audloroetric  tests  were  administered  on 
five  consecutive  mornings  to  three  groups  of  men. 
Twenty-seven  flight-line  men  had  noise  exposure  during 
the  test  week;  24  flight-line  men  had  no  noise  exposure 
during  the  test  week;  52  men  had  non-flight-line  Jobs. 
Analysis  of  audlometric  data  showed  that:  (a)  Most  mean 
thresholds  in  the  three  groups  on  Tuesday  through  Fri- 
day were  better  dian  mean  thresholds  on  Monday.    Ini- 
provement  in  measured  auditory  sensitivity  during  the 
test  week  is  interpreted  as  indicative  of  a  learning  effect. 

(b)  bftrasubject  variability  in  thresholds  at  4000  cps  and 
at  6000  cps  was  not  related  to  threshold  sensitivity. 

(c)  No  significant  cumulative  short-term  temporary 
threshold  shift  occurred  among  the  noise -exposed  men 
during  the  five-day  test  period.   (Author) 

PB-165  938 

Sdiool  of  Aerospace  Medicine,  Brooks  APB,  Tex. 
EFFECTS  OP  ALTTTUIK  ACCLIMATIZATION  CM4 
THE  EQUILIBRIUM  CONSTANT  OF  RAT 
OXYMYOGLOBIN 

E .  Hardin  Strickland,  Eugene  Ackerman,  and  Adam 
Anthony  (Pennsylvania  Sute  Univ. ).  9  Seip  59,  6p 
Rept.  no.  60-25;  AD-233  169 
OTS  $1.10 

DESCRIPTORS:  *High  altitude.  Simulation,  *Accllmati- 
zatioa.  Body  fluids,  ^Hemoglobin,  Muscles,  Heart, 
Oxygen,  Oxyfsen  consumption.  Altitude  chambers. 
Cells  (Bidogy),  Adaptation  (Iliyslology), 

Rats  which  had  been  continually  exposed  to  simulated 
altitudes  of  about  20,000  feet  for  2  months  were  studied 
for  a  possible  adaptive  shift  In  the  oxymyoglobln 
equilibrium  constant,  K.  The  results  indicated  that 
cellular  acclimatization  does  not  involve  changes  in  the 
value  of  K.  The  significance  of  this  finding  as  it  relates 
to  the  functional  role  of  mjroglobln  during  acclimatiza- 
tion is  briefly  discussed.  (Author) 
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n-166  026 

School  of  [Aerospace]  Medicine,  Brociks  AFB,  Tex. 
EFFECTS  OF  EXTREME  HEAT  ON  MAN.  I:  PRO- 
TECTION OF  MAN  AGAINST  CONFLAGA RATION 
HEAT 

Konrad  Buettner.  Feb  50.  23p 
ProJ.  no.  21-02-103.  rept.  no.  1;  ATllt^l  463 
OTS  $2. 60 


DESCRIPTORS:  *Heat,  Man,  Exposure,  •Fires,  •Bums, 
•Fire-protective  clothing.  Inhibition.  Heat  transfer. 
Safety,  Pain,  Space  medicine.  Adaptation  (Physiology) 

The  effects  of  extreme  heat  on  man  are  studied  and 
physical  means  of  protection  by  adequate  clothing  are 
described.   Factors  of  heat  flow  toward  man,  such  as 
conduction  and  convection  of  hot  air,  contact  with  hot  ob- 
jects, radiation  from  hot  areas  and  gases,  and  inhala- 
tion of  hot  air,  are  analyzed  individi^y  with  regard  to 
their  physiological  effects  and  possible  protection  f rcwn 
them.  Heat  injuries  to  man  are  cauaed  essentially  by 
overcharging  his  heat  balance,  heating  Ms  skin  to  such 
degrees  that  it  suffers  pain  and  bums,  heating  his  hairs, 
clothes,  etc,  above  the  Ignition  tempetatuie,  and  by  in- 
haling hot  air.  If  no  special  protective  equipment  is 
available,  protection  is  afforded  by  dry  or  wet  clothes, 
Md  metal -coated  clothing.  Protection  against  the  flash - 
like  radiation  of  an  atomic  bomb  can  be  affoixled  by  any 
reflection  cover,  in  particular  by  very  bright  textiles 
snd  metals.  (Author) 


PB-165  910 

irfS^°'«l'^°'P*"  Medicine,  Brooks  AFB,  Tex. 
EFFECT  OF  MIDDLE  EAR  MUSCLE  ACnON  ON 
CERTAIN  PSYCHOPHYSICAL  MEASUREMENTS 
SccttN.  RegerOowa  State  Univ.).    11, Aug  60,  17d 
Rept.  no.  61-20;  AD-253  007  "ft      .  */p 

OTS  $1.60 

DESCRIPTORS:  •Ear,  •Muscles,  •Veiiibulsr 
apparatus,  •Sound  transmissioa.  Intensity,  Hearina 
Psychophysiology,  "  ^*' 

FB-165  934 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
EFFECT  OF  PURE  OXYGEN  AT  REDUCED  PRES- 
SURES ON  METABOLIC  CHANGES  IN  MICE  LIVING 
UNDER  SIMULATED  BIO-SATE  LUTE  CONDITIONS 
L.  Joe  Berry  and  Dorodiy  S.  Smythe  (Bryn  Mawr  Coll.) 
23  Aug  61,  8p 
Rept.  no.  62-24 
OTS  $1.10 

DBSCRIFTORS:  Space  medicine.  Mice,  Hypoxia, 
•Oiqrgen  consumption.  Oxygen,  Barometric  pressure. 
Simulation,  •Metabolism,  •Space  flight.  Excretion. 
•Urea,  Nitrogen,  Toxins  and  antitoxlfl$. 
Corticosteroid  agents. 

Metabolic  changes  were  studied  in  mi^  which  were 
maintained  on  air  at  simulated  14, 000  Or  20, 000  ft. 
altitude,  or  on  pure  oxygen  at  simulated  30. 000  or 
34,000  ft.  for  a  period  of  3  to  5  weeks.  The  "equiva- 
lence" between  protein  catabollzed  and  carbohydrate 
synthesized  was  determined  in  mice  injected  sub- 
cutaneously  with  5  mg.  cortisone  acetaxe  and  sub- 
sequently fasted  for  17  hours.  For  control  mice  and 
Aose  exposed  to  pure  oxygen  at  30.000  ft.  and  34,000  ft 
the  equivalence  was  92,  90,  and  98  percent,  respec- 
tively; animals  on  air  at  14, 000  ft.  and  at  20, 000  ft. , 


46  and  37  percent.  In  all  mice,  the  protein  catabollzed 
in  response  to  cortisCTie  was  the  same  statistically,  but 
the  carbohydrate  synthesized  varied.  Survival  in  mice 
under  hypoxic  conditions  (14, 000  to  20,000  ft. ),  after 
endotoxin  Injection,  amounted  to  35  to  46  percent;  while 
control  animals  and  animals  kept  on  pure  oxygen  at 
34. 000  ft.  and  given  endotoxin  showed  84  to  86  percent 
survival. 

P6-165  960 

School  of  [Aerospace]  Medicine,  Brodaa  AFB,  Tex. 
GLOMERULAR  FILTRATION  AND  RENAL  PLASMA 
FLOW  DURING  HYPERTHERMIA 
G.  S.  Kanter  (Albany  Medical  Coll. ).   29  Apr  60,  13p 
Rept.  no.  60-76;  AD-247  164 
OTS   $1.60 

DESCRIPTCHIS:  Kidneys.  •Kidney  funalon  tests.  Body 
fluids.  Urine,  ♦Blood  volume,  *Fevers,  Hematocrit. 
Blood  pressure.  Body  temperature.  Blood  volume.  Dogs, 
Dehydration,  Stress  (Riysiology), 

The  factors  that  determine  the  direction  and  magnitude 
of  the  alteration  in  glomerular  filtration  rate  (GFR)  and 
renal  plasma  flow  (RPF)  in  hyperfliermia  were  studied. 
The  investigation  was  conducted  on  anesdietized  dogs, 
wldi  creatinine  clearance  being  used  to  measure  GFR  and 
para-aminohlppuric  acid  (PAH)  to  measure  RPF.  The 
GRF  in  12  mildly  dehjrdrated  dogs  went  from  a  control 
value  of  68.4  ^  4.5  ml. /minute  at  rectal  temperature 
(RT)  cf  38.9°  C.  to  a  value  of  25. 1  £  8. 5  ml./minute  at 
rectal  temperature  of  42. 1°  c. ,  after  5  hours  of 
exposure  to  heat.   Final  dehydration  averaged  -  2  percent 
body  weight.  No  decrease  in  GFR  or  RPF  occurred  in 
either  hydrated  or  dehydrated  dogs  until  severe  hyper- 
thermia (>  41. 20C.)  was  present.  Although  blood  pres- 
sures declined  in  animals  of  both  groups  toward  the  end 
of  each  experiment,  the  decrease  in  GFR  and  RPF 
preceded  any  marked  faU  in  pressure.  Both  groups 
showed  an  Increase  in  hematocrit  value  and  a  decrease 
in  plasma  volume  which  became  marked  at  the  end  of 
5  hours  of  exposure  to  heat.  The  decrease  in  GFR  and 
RPF  appears  direaly  related  to  the  hyperthermia;  for 
upon  rapid  cooUng,  GFR  and  RPF  increase  toward 
normal  in  spite  of  the  persisting  decreased  blood  pres- 
sure and  plasmk  volume  and  increased  hematocrit. 
(Author) 


PB-165  911 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex 
HEARING  THRESHOLD  LEVELS  OF  NON -JOB- 
NOISE -EXPOSED  AIR  FORCE  PERSONNEL 
Lennart  L.  Kopra  and  Lee  E.  Strickland  (Univ.  of 
Texas)  11  Aug  60,  14p 
Rept.  no.  61-21;  AD-254  750 
OTS  $1.60 

DESCRIPTORS:  •Hearing,  Thresholds  (Physiology), 
•Noise,  •Air  Force  personnel.  Aviation  medicine, 
Psychoecoustics, 

Pure-tone  threshold  tests  were  administered  with  the 
Rudmose  ARJ-3  automatic  audiometer  to  446  non-job- 
noise-exposed  Air  Force  personnel.  Results  showed 
that  (a)  the  hearing  threshold  levels  of  the  rion-Job- 
noise-exposed  personnel  were  similar  to  the  thresholds 
of  comparable  age  groups  reported  in  other  studies;  (b) 
the  hearing  levels  of  the  18-  to  24-year-old  group  dif- 
fered appreciably  from  the  hearing  levels  of  age  groiq» 
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above  25  years  of  age;  (c)  when  the  thresholds  at  the 
left  and  right  ears  of  the  total  group  were  compared, 
poorer  thresholds  were  noted  for  the  left  ears  at 
almost  all  test  frequencies;  and  (d)  previous  exposure 
to  gunfire  was  not  significantly  related  to  hearing  level. 
(Audior) 


PB-I65  897 

School  of  [Aerospace]  Medicine,  BrocJcs  AFB,  Tex. 
INCIECNCE  OF  LOSS  OF  CONSCIOUSNESS  IN  1,980 
AIR  FORCE  PERSONNEL 

Lawrence  E.  Lamb,  Harry  C.  Green,  Joseph).  Combs, 
S.  A.  Cheeseman,  and  James  Hammond.   II  Jul  60,  17p 
Rept.  no.  61-6 
OTS  $1.60  ^    ' 

DESCRIPTORS:  Aviation  medicine,  *Pllot8,  Aviation 
personnel,  *Syncope,  Etiology,  Sutistlcal  analysis, 
*Blackout  (Physiology), 

The  incidence  d  loss  of  consciousness  among  members 
of  the  United  States  Air  Force  military  population  was 
studied.  The  surveys  included  1,578  individuals  on 
flying  status  and  402  Academy  cadets  (total,  1, 980). 
Anonymous  questionnaires  indicate  that  loss  of  conscoius- 
ness  had  occurred  in  37.4  percent  erf  rated  flying 
personnel.   Loss  of  consciousness,  for  reasons  other 
than  all  types  of  physical  trauma,  occurred  In  20. 2  par- 
cent  of  the  flying  population.  A  wide  variety  of  pre- 
cipitating factors  were  described  by  the  individuals 
surveyed.   These  surveys  indicate  that  loss  of  con- 
sciousness and  syncope  are  not  infrequent  events  in  a 
healthy  flying  populaticwi.   The  surveys  establish  that 
many  pilots  have  had  successful  flying  careers  even 
Aough  they  have,  on  occasion,  experienced  loss  of 
consciousness  precipitated  by  innumerable  causes. 
(Author) 

PB-I65  889 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
MEASUREMENT  OF  HUMAN  BODY  FATi   A  QUANTI- 
TATIVE METHOD  SUITED  FOR  USE  BY  AVIATia«i 
MEDICAL  OFFICERS 
ThamasH.  Allen.    29  Mar  63,  lOp 
SAM-TDR -63-45;  N63-21201 
OTS  $1.10 

DESCRIPTORS:  Measurement,  •Lipids,  Volume,  •Med- 
ical equipment.  Body  weight,  •Medical  examination. 
Aviation  medicine. 

Various  volumes  of  the  body  are  obtained  by  displacement 
of  water  in  a  specially  constructed  volumeter.    From  the 
total  body  tissue  volume  and  body  weight,  one  calculates 
the  quantity  of  body  fat.    A  compiarlson  of  two  subjects 
Illustrates  points  of  interest  in  physical  examinations. 
Although  a  man  can  be  greatly  overweight,  as  Judged 
from  height  :  weight  tables,  he  is  not  necessarily  obese 
due  to  fat.    Another  man  can  weigh  only  slightly  more 
than  the  USAF  standard  and  have  an  exceedingly  large 
amount  of  body  fat,  actually  enough  to  be  considered 
obese.    (Author) 


PB-165  958 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
A  PREFERRED  METHOD  FOR  CLINICAL  DETERMI- 
NATION OF  PURE -TONE  THRESHOLDS 
Raymond  Carhart  and  James  F.  Jerger  ( Audiology  Lab. , 
Northwestern  Univ. )   11  May  59,    15p 
Repc.  no.  59-91;  AD- 229  504 
OTS  $1.60 

DESCRIPTORS:  Medical  equipment,  •Audiometry, 
•Thresholds  (Physiology),  Measurement,  •Auditory 
acuity.  Hearing,  Standardization. 

The  Hughson-Westlake  method  fqr  obtaining  pure-tone 
thresholds  uses  a  series  of  tonal  ascents,    liie  method 
encourages  stability  of  reactions  by  eliciting  on-effect 
responses.    It  yields  a  measure  of  unadapted  level  of 
acuity.    Moreover,  since  moment-to-moment  fluctua- 
tion in  acuity  is  small  for  most  listeners,  theory 
predicts  that  the  Hughson-Westlake  method  will  yield 
thresholods  which  are  clinically  equivalent  to  those  ob- 
tained by  patterning  similar  tonal  presentations  in  de- 
scending or  in  "threshold  crossing"  sequences.  Ex- 
perimental exploration  with  36  normal  hearing  subject* 
confirms  this  expectation.    The  Hughson-Westlake 
method  is  recommended  for  clinical  use.    (Author) 

PB-165  919 

School  of  [Aerospacel  Medicine,  Brooks  AFB,  Tex. 
RENAL  HEMODYNAMICS  DURING  HYPERTHERMIA 
CAUSED  BY  EXPOSURE  TO  HIGH  ENVIRONMENTAL 
TEMPERATURE 

G.  S.  Kanter  (Albany  Medical  CoU. )  Apr  61,  9p 
Rept.  no.  61-49 
OTS  $1.10 

DESCRIPTORS:  •Kidneys,  Kidney  function  tests,  •Body 
temperature,  Atmosptieric  temperature,  •Fevers, 
Urine,  Excretion,  Hematocrit,  •Blood  plasma.  Blood 
circulation.  Environmental  tests. 

The  alteration  in  glomerular  filtration  rate  (GPR)  and 
renal  plasma  flow  (RPF)  during  hyperthermia  caused  by 
exposure  to  high  environmental  temperature  (radiant 
heating)  was  studied.    Air  temperature  used  was  49°  C. 
All  animals  were  anesthetized  with  30  mg.  /kg.  of 
sodium  pentobarbital.  Creatinine  clearance  was  used  to 
measure  GFR,  and  para-aminohippuric  acid  clearance 
at  low  plasma  levels  was  used  to  measure  RPF.   With 
either  dehydration  or  hydration,  the  GFR  and  RPF,  after 
an  initial  increase,  fell  significantly  after  3  to  4  hours' 
exposure  to  heat.   Rectal  temperature  averaged  43°  C. 
at  the  conclusion  of  the  experiment.   The  hematocrit  in- 
creased 14  percent.   The  alteration  in  renal  hemody- 
namics was  shown  to  be  due  to  an  increase  in  intrarenal 
resistance.   In  a  separate  series  devoted  to  the  study  cf 
plasma  volume,  under  identical  test  conditions,  there 
was  a  mild  decrease  in  plasma  volume  equal  to  14  per- 
cent erf  ccmtrol  and  an  increase  in  hematocrit  of  15  per* 
cent  at  the  end  of  2. 9  hours  erf  exposure  to  beat.  While 
increased  intrarenal  resistance  and  decreased  GFR  and 
RPF  are  resultants  of  hyperthermia,  the  massive  loss 
of  plasma  volume  and    increase  in  hematocrit  reported 
in  hyperthermia  produced  with  heating  pads  (largely 
conductive  heating)  need  not  occur.   Such  major  changes 
may  be  ascribed  to  tissue  damage  rather  than  to  hyper- 
thermia. (Author) 
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PB-165  931 

School  of  [Aerospace]  Medicine,  Brobks  AFB,  Tex. 
SERIAL  AUDIOGRAMS  MEASURED  BV  BEKSY-TYPE 
AUDIOMETRY 

Max  H.  O'Connell  and  Hug^  Hamlyn.   l!  Jun  59,  8p 
Rept.  no.  59-97;  AD-229  898  j, 

OTS  $1.10  I 

DESCRIPTORS:  •Audiometry,  •Hearing  Auditory 
acuity.  Otorhlnolaryngology,  ThresholSs  (Physiology), 

I  : 

The  variability  of  serial  audiograms  at  42  young 
Lackland  airmen  were  studied.    Binaural  audiograms 
were  made  on  nine  different  days  at  the  test  frequencies 
provided  oo  the  Rudmose  ARJ-3  Bekesy-type  audiometer; 
71  percent  of  the  subjects  tested  showed  a  range  of 
threshold  scores  of  20  db  or  m(n«  at  least  once,  and 
several  subjects  showed  this  range  of  scores  more  than 
once  at  a  different  or  the  same  frequency.  Subjects  wtio 
showed  the  greatest  variability  were  noc  those  with  the 
greatest  hearing  impairment.  The  variability  appeared 
to  be  erratic  and  unpredictable,  and  pmbably  occurs 
with  most  people  at  one  time  or  another.  (Author) 


Medical  Specialties  and  Equipment 


PB-I66  006 

School  of  [Aerospace]  Medicine,  Brooks  AFB,  Tex. 
THE  EFFECTS  OF  CAVFFY  DESIGN  ON  CLINICAL 
FRACTURE  OF  THE  AMALGAM  RESTORATION 
Ralph  W.  Phillips  (Indiana  Univ.).   9  Aug  60,  13p 
Repc.  no.  61-18;  AD-253  006 
OTS  $1.60 

CffiSCRIPrORS:  •Teefli,  Diseases,  Dettlstry, 

Praaure  (Mechanics),  Mercury,  Alloys,  Decomposition, 

i  ■ 

Two  hundtred  fifty-seven  amalgam  restorations  were 
placed  in  a  large  cavity  preparation,  designed  to  provide 
extra  bulk  in  the  isthmus  area.  Three  different 
manipulative  {Procedures  were  employed  in  order  to 
produce  finished  restorations  of  three  different  mercury 
contents  (49  percent,  58  percent,  and  62  percent)  and 
thus  restorations  with  tfiree  sets  of  physical  properties. 
The  behavior  of  these  restorations  was  observed  over  a 
2-year  period.  Sixty-four  additional  restorations  were 
inserted  in  a  small  cavity  preparation  ojtillzing  the 
manipulative  procedure  which  resulted  In  the  hl^st 
mercury  content  (62  percent)  and  the  lowest  compres- 
sive strengdi.  These  restorations  were  under  observa- 
tion for  1  year.  The  results  indicate  t3iere  was  a 
definite  relationship  between  mercury  content  of  the 
restoration  and  marginal  breakdown,  since  marginal 
deterioration  of  the  greatest  amount  and  severity  was 
observed  among  restorations  having  the  highest  mercury 
content.  Reduction  of  the  cavity  size  r'esulted  in  a 
decrease  both  in  the  Incidence  and  degree  of  this  type 
of  failure.  No  correlation  could  be  dlsoemed  between 
either  the  degree  or  the  rate  of  tarnish  or  corrosion 
and  the  residual  mercury  content  of  thp  restoration. 
(Author) 


PB-165  923 

School  of  [Aerospace]  Medicine,  Brodks  AFB,  Tex. 
INTERRELATIONSHIP  OF  TOOTH  CCMPOSITION, 
BODY  FLUIDS,   DIET,  AND  CARIES  SUSCEPTIBILnY 
Albert  E.  Sobel  Qewish  Hospital  of  Broc^yn)  18  Jan  60, 
13p 

Rept.  no.  60-50;  AD-250  041 
OTS  $1.60 

DESCRIPTORS:  •Teeth,  Dentistry,  Diseases,  Decompo- 
sition, Inhibition,  *Diet,  Phosj^ates,  Saliva,  pH, 
Bacteria,  Mouth,  Bolld  serum. 

Studies  of  the  composition  of  diet  with  relation  to  com- 
position of  blood  serum  and  the  composition  of  the  in- 
organic fraction  of  mineralized  tissues  led  to  the 
formulation  of  a  caries  hypothesis:  Hi^  phosphate  diets 
produce  teeth  whidi  are  less  vulnerable  to  caries  be- 
cause their  relatively  low  carbonate  content  renders 
them  resistant  to  acid  attack.  Experimental  work  in  Als 
and  other  laboratories  has  borne  out  the  fact  xb&t  phos- 
phate has  a  cariostatic  effect.  The  present  interpreta- 
tion of  this  experimental  evidence  suggests  that  there 
are  two  ways  in  whic*  this  effea  may  occur:  (1)  in- 
creased phosphate  in  blood  serum  and  saliva  may  alter 
the  composition  of  thfi  tooth;  or  (2)  direct  action  of 
soluble  phosphate  In  the  salive  may  reduce  solubility  c^ 
tooth  mineral,  as  well  as  neutralize  bacterial  acids  in 
the  mouth.  (Author) 

PB-165  900 

School  erf  Aerospace  Medicine,  Brooks  AFB,  Tex. 
A  TECHNIC  FOR  FABRICATING  ECG  ELECTRODES 
FOR  IN-FLIGHT  MONITORING 
Sammy  E.  Howard  and  Buck  R.  Wilson.    2  Nov  61,  9p 
SAM-TDR -62-49 
OTS  $1. 10 

DESCRIPTORS:  •Medical  equipment.  Aviation  medicine, 
•Electrocardie)graphy,  Electrodes,  Space  flight. 

Technics  for  fabricating  ECG  electrodes  for  in-fli^it 
records  are  outlinecL    A  vulcanizing  technic  is  used  to 
fabricate  the  electrexle  cup.    The  method  described  is 
inexpensive  and  adaptable  to  the  f  abric:ation  of  electre>des 
erf  many  sizes  and  shapes.    (Author) 


Microbiology 

PB-165  898 

Lockheed  [Aircraft  Corp.  ]  Van  Nuys,  Calif. 
CONTROLLED  CONTAMINATION:  A  PRACTICAL  AP- 
PROACH FOR  DEVELOPING  STERILIZATION  PRO- 
CEDURES FOR  SEALED  COMPONENTS  OF 
SPACECRAFT 

A    K.  Miller,  Joseph  T.  Cordaro,  Henry  Buchanan,  and 
Bruce  Mann.   28  Jun  63,    lOp 
SAM-TDR -63-73 
OTS  $1.10 

DESCREFTORS;  •Space  medicine.  Spacecraft, 
•Biological  contamination,  •Electronic  equipment, 
Capacitors,  Decontamination,  Heat,  Temperature, 
Test  methods. 

Deliberate  contaminatiexi  of  ce)mpe)nents  during  manu- 
faaure  appears  both  practical  and  feasible  for  develop- 
ing sterilizatio.i  procedures  for  spacecraft  cewnponents. 
It  is  possible  to  determine  whether  normal  manufactur- 
ing procedures  are  sirfficient  to  sterilize  or  whether  the 
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sterilizatioa  procedures  required  (e.g. ,  temperature- 
time  Intervals  for  dry  heat)  to  sterilize  can  be  ac- 
complished without  component  damage.   Method*  are 
presented  for  controlled  contaminatltm  with  bacterial 
spores  highly  resistant  to  dry  heat  and  baaerlologlc 
recovery  of  such  spores.   Impregnated  (e.g. ,  with 
polybutylene)  capacitors  were  rendered  sterile  during 
manufacture;  nonimpregnated  capacitors  were  not.   Any 
damaging  effeas  of  heat  sterilization  might  be  increased, 
if  the  components  were  subjected  to  further  heating  when 
installed  in  circuits  at  spacecraft  instrumentations. 
(Author) 


PB-165  953 

School  at  [Aerospace]  Medicine,  Brooks  AFB,  Tex. 
AN  EVALUATION  OF  SEVERAL  MEDIA  FC»  THE 
EARLY  EKTECriON  OF  PSEUDOMONAS  AERUGINOSA 
ENCOUNTERED  IN  CLINiqAL  PRACTICE 
Irving  Davis,  Walter  Sellers,  Hyman  Orbach,  and 
George  Weddlngton.   22  Apr  59,   6p 
Rept.  DO.  59-82;  AD-226  824 
GTS  $1.10 

DESCRIPTORS:  •Culture  media.  Detection,  Diseases, 
•Pseudomonas,  Diag^nosis,  Identlfica^on,  Infectious 
diseases.  Organic  pigments, 

'Pigmentation  was  the  criterion  used  In  evaluating  media 
for  the  early  detection  of  Pseudomooas  aeruginosa 
encountered  In  clinical  specimens .    Few  of  the  labaratar> 
media  reported  to  identify  the  Pseudomonas  by  pigmen- 
tation have  been  successful.  Pigmentation  was  found  to 
be  greater,  both  qualitatively  and  quantitatively,  when 
Sabouraud  maltose  agar  was  used  to  isolate  die 
organism.  This  medium  might  well  be  incorporated  for 
roudne  use  in  diagnostic  bacteriologlc  procedures  in 
certain  clinical  specialties.  (Audior) 


Pathology 


PB-165  904 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
BIOCHEMISTRY  AND  CYTOLOGY  OF  EFFUSIONS  IN 
AEROTITIS  MEDIA.    A  COMPARISON  WITH  FINDINGS 
FOR  FLUIDS  OF  NC»4BAR0TRAUMATIC  ORIGINS 
Ben  H.  Senturla,  Carl  F.  Gessert,  Charles  D.  Carr, 
and  Elizabeth  &  Baumann  (Washington  Univ. )  8  Jul  60, 
12p 

Rept.  no.  61-4;  AD- 250  984 
GTS  $1.60 

DESCRIPTORS:    Aviation  medicine.  Biochemistry, 
Cytology,  Ear,  Diseases,  Body  fluids,  •Semicircular 
canals,  •Vestibular  apparatus.  Secretion,  Blood  serum, 
•Wounds  and  injuries,  Barometeric  pressure. 

Aerotisis  media  specimens  were  examined  for  cytologic 
and  certain  biochemical  constituents.    The  findings  were 
compared  with  various  categories  d  middle  ear  ef- 
fusions of  nonbarotraumatlc  origin  and  with  blood  serum. 
The  chemical,  physical,  and  microscopic  progprties 
of  aerotltls  media  effusions  most  closely  resemble  the 
serous  category  of  middle  ear  effusions.  Aerotltls 
media  effusions  probably  have  their  origin  In  blood 
serum.    The  negative  pressure  which  occurs  in  the 
middle  ear  upon  descent  from  altitude  causes  vascular 
changes  sufficient  to  allow  various  blood  components  to 
enter  the  tympanic  cavity.    No  evidence  of  Inflammation 
was  found.    (Author) 


PB-166  001 

School  of  [Aerospace)  Medicine,  Brooks  AFB,  Tex. 
AN  OUTBREAK  OF  INFECTIOUS  HEPATITIS 
AMONG  CHIMPANZEE  HANDLERS  AT  A  UNITED 
STATES  AIR  FORCE  BASE 
William  D.  Hillls.   9  Jan  61,  14p 
Rept.  61-64;  AD-253  008 
OTS  $1.60 

DESCRIPTORS:  'Infectious  hepatitis.  Epidemiology, 
Biological  laboratories.  Technicians,  Hepatitis 
viruses,  Scientific  personnel,  •Chimpanzees,  •Disease 
vectors. 

An  outbreak  at  infectious  hepatitis  among  personnel  at 
a  chimpanzee  viv&rium  at  a  United  States  Air  Force 
Installation  is  described.  Eleven  cases,  two  at  which 
were  subclinical,  were  reported  from  August  1958 
through  December  1960.  All  at  these  individuals  ex- 
perienced repeated  dose  contacts  wldi  newly  acquired 
young  chimpanzees.  Only  21  personnel  had  sudi  con- 
tacts during  the  specified  period,  yielding  an  attack 
rate  at  more  than  50  percent.   Incidence  at  the  disease 
among  base  personnel  and  their  dependents  having  no 
contact  wiA  the. chimpanzees  did  not  exceed  3.7  per 
1,000.  A  control  group  at  88  base  personnel  having  no 
history  of  contact  with  chimpanzees  showed  no  sub- 
clinical hepatitis  as  indicated  by  normal  serum 
transaminase  (glutamic-oxaloacetic)  determinations. 
Among  75  individuals  who  experienced  repeated  con- 
ticCB  with  older  chimpanzees  no  cases  of  hepatitis  were 
known  to  develop,  and  serum  transaminases  in  this 
group  were  all  normal.  The  possibility  that  the  young 
chimpanzees  serve  asi  transient  carriers  of  human 
hepatitis  virus  is  suggested  and  discussed. 


PB-165  890 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
THE  PHOrOCTRESS  TEST  FOR  THE  EVALUATION 
OF  MACULAR  FUNCTICW 

Sanford  L.  Severin,  Johy  Y.  Harper,  Jr.,  and  James  F. 
Culver.  1  Apr  63,   12p 
SAM-TDR-63-47;  N63-23372 
OTS  $1.60 

DESCRIFTORS:  Space  medicine,  Fhocosensltlvlty,  Eye, 
•Retina,  Diseases,  •Stress  (Physiology),  •Flash- 
blindness,  Diagnostic  agents.  Vision,  Adaptation 
(Physiology),  Ophthalmology, 

A  technlc  is  presented  for  evaluation  of  macular 
performance  that  is  based  on  precisely  measuring  the 
time  required  for  a  patient  to  recover  sufficient  visual 
function  to  perform  defined  visual  tasks  after  he  has 
been  dazzled  with  an  intense  flash  of  light.  The  process 
of  delivering  photic  energy  to  the  retina  has  been 
termed  photostress  and  the  term  photofatlgue  has  been 
proposed  to  graphically  describe  the  condition  of  the 
retina  after  photostress.  Cases  studied  are  presented 
that  will  aid  in  the  evaluation  of  dils  test  in  the  study  of 
macular  disease,  and  a  possible  mechanism  is 
discussed.  (Author) 


S-8 


FB-165  943 

School  of  [Aerospace]  Medicine,  Brooks  AFB,  Tex. 
RETINAL  VASCULAR  REACnVTTY  IN  PATEBNTS 
WITH  DIABETES  MELLITUS  AND  WITH 
ATHEROSCLEROSIS 

J.  B.  Hickam  (Indiana  Univ. )  and  H.  Oi  Sieker  (Duke 
Univ.)  20  Oct  59,  5p  [ 

Rept.  no.  60-37;  AD-237  241 
OTS  $1.10 


DESCRIFTOflS:  •Retina,  •Blood  drcuiir.  Eye, 
Diseases,  •Diabetes,  •Atherosclerosis,  Blood 
vessels.  Oxygen  consumption,  Contracttlon, 
Opdialmology,  Respiration, 

In  patients  with  diabetes  or  atherosclerosis  who  do  not 
have  hypertension,  the  retinal  arteries  generally  show 
little  or  no  abnormality  on  ophthalmoscopic  examina- 
tion. To  examine  the  functional  integrity  of  the  retinal 
vessels  in  dieae  conditions,  a  comparative  study  was 
made  of  the  constrictor  response  oC  retlaal  arteries  and 
veins  to  the  inhalation  cf  oxygen  In  a  considerable 
number  of  control  subjeas  and  patients  with  diabetes 
or  with  uncomplicated  atherosclerosis.  In  uncompli- 
cated diabetes,  the  retinal  arteries  sho»red  a  significant 
loss  of  the  ability  to  constrict  on  breathing  oxygen,  and 
the  loss  was  intensified  when  retinopatfcQr  was  present. 
It  is  suggested  that  tills  impairment  of  retinal  vascular 
reactivity  in  diabetes  may  contribute  to  the  progression 
of  retinopathy.  In  uncomplicated  atherosclerosis, 
there  is  oo  significant  loss  of  retinal  vascular 
reactivity.  (Author) 


AD-430  123 

School  of  Aerospace  Medicine,  Brools  AFB,  Tex. 
STUDIES  IN  DECOMPRESSICW  SICKNESS.    CARMO- 
RESPIRATORY  RESPONSES  OF  ANE$rHETIZED  DOGS 
TO  COMPRESSION  THERAPY  FOLLOWING  EXPERI- 
MENTAL DECOMPRESSION  SICKNESS 
Robert  G.  Mclver  and  Sidney  D.  Leverett,  Jr. 
15  Aug  63,  13p 
SAM-TDR -63-94;  N64-15744 
OTS  $1.60 

I^SCRIPTORS:  •Decompression  sicknlass.  Dogs,  •Re- 
spiratory system.  Anesthesia.  •Cardiovascular  system. 

Decompression  sickness  was  studied  by  use  of  a  special 
technlc  for  the  production  and  recognition  of  the  disorder 
in  laboratory  animals.    Objective  evidence  is  presented 
for  substantiating  the  use  of  compression  therapy  in  the 
treatment  of  both  caisson  and  altitude  types  of  decom- 
pression sickness.    There  is  suggestive  evidence  that 
even  very  small  overpressures  may  be  of  benefit  in 
treating  or  transporting  some  cases  of  severe  altitude 
decompression  sickness.    The  importance  of  rapid  rec- 
ognition and  treatment  is  emphasized,  as  well  as  careful 
scrutiny  of  all  patients  who  appear  to  be  'hyperventilat- 
ing' after  decompression  especially  those  patients  with 
other  signs  or  symptoms  of  decompression  sickness. 
(Author) 


Pharmacology  and  Toxicology 

PB-165  882 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
CURRENT  CONCEPTS  OF  ACUTE  CARBON  TETRA- 
CHLORIDE HEPATOTOXICITY 
Philip  W.  Andrews.    Feb  63,  29p 
Review  2-63 
OTS  $2.60 

DESCRIPTORS:  •Liver,  Hypoxia,  Toxicity,  •Carbon 
tetrachloride,  Necrosis,  Fats,  Nervous  system. 
Cells  (Biology), 

A  literature  survey  of  hydrocarbon -induced,  experi- 
mental, acute  hepatotoxlcity  was  made.    It  was  con- 
cluded that  CCI4,  and  probably  other  hydrocarboqs, 
directly  Interfere  with  the  selective  permeability  of  the 
liver  cell  wall  and  membranous  endoplasmic  reticulum 
for  electrolytes,  water,  and  certain  hydrophlllc  pro- 
teins.   Concomitantly  the  toxin  stimulates  the  sympa- 
thetic nervous  Byetem  and  the  release  of  its  hormones. 
These  reduce  hepatic  blood  flow,  by  vasoconstriction, 
thereby  inducing  cetrilobular  hjrpoxla,  degeneration, 
and  necrosis.    These  also  cause  massive  mobilization 
of  fats  from  the  peripheral  depots.    These  fats  accu- 
mulate in  the  liver  where  their  secretion,  as  triglyc- 
erides, is  blocked  by  unknown  mechanisms.    (181 
references)  (Author) 


FB-165  920 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
THE  DI!?rRIBUTION  AND  METABOLISM  OF  2-MER- 
CAPTOETHYLGUANIDINE  AND  BIS(2-GUANID0ETHYL) 
DISULFIDE  IN  MICE 
Bernard  Shapiro  and  Emanuel  E.  Schwartz 
(Albert  Einstein  Medical  Center)  17  Nov  60,  lOp 
Rept.  no.  61-52;  AD-254  753 
OTS$L10 

DESCRIPTORS:  •Radioprotective  agents,  •Guanidlnes, 
Organic  sulfur  compouiids.  Sulfides,  Mice,  •Metab- 
olism, Distribution,  Tissues  (Biology), 

Various  doses  of  MEG-S^  and  GED-S^  were  admin- 
istered by.  oral  and  intraperitoneal  routes  to  8-  to 
10-week  old  C57BL/6J  mice.    The  distribution  of  S^S  in 
the  tissues  of  the  animals  was  determined  at  various 
times.    The  metabolic  forms  of  S35  in  the  tissues  of  the 
animals  were  Isolated  and  partially  identified.    It  was 
found  that  S35  concentrations  were  lowest  in  bone  mar- 
row and  brain  and  highest  in  liver  and  kidney.   Increasing 
doses  of  MEG-S35  and  GED-S35  generally  resulted  in 
increasing  tissue  S35  concentrations.    After  oral  admin- 
istration of  the  pixxectlve  agent,  as  much  as  one-third 
of  the  administered  dose  was  found  in  the  gastrointes- 
tinal tract.    This  explained  the  need  to  use  much  larger 
doses  for  protection  by  oral  administration  of  MEG  or 
GED.    More  than  half  of  the  S^S  in  the  animal  was  in  the 
protein-bound  form.    No  other  form  was  seen  consist- 
ently in  all  tissues  studied.    It  was  suggested  that  the 
protein-bound  form  may  be  the  protective  form  of  MEG 
and  GEO.    (Author) 
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PB-165  949 

School  Off  Aerospace  Medicine,  Brooks  AFB,  Tex. 
THE  EFFECT  OF  DRU«JS  ON  THE  ENERGY 
METABOUSM  OF  CEREBRAL  TISSUE 
Norman  Weiner  (Harvard  Medical  School)  Aug  59,  7p 
Kept.  no.  59-48;  AD- 228  803 
OTS  W.IO 

DESCRIFrORS:  •Oxygen  consumption,  'Metabolism, 
Cerebrum,  Tissues  (BiologyX  'CNS  depressants, 
*CNS  stimulants,  *Bar  bit  urates,  *Chlorpromazlne, 
•Reserpine,  Nicotinic  acid,  Hydrozine  derivatives. 
Potassium  compounds.  Chlorides,  Fatty  acids.  Amines, 
•Amino  acids,  •Aspartic  acid,  •Acetates,    •Glutamic 
acid,  •Glutamine,  •Glucose,  •Succinates,  •Oxalacetlc 
acid,  •Lactic  acid,  •Pyruvic  acid.  Ketones,   Propionic 
acid.  Dibasic  acids. 

The  effects  of  various  substrates  and  drugs  on  the 
oxidative  metabolism  at  rat  cerebral  tissue  slices  were 
studied.    Glucose,  lactate,  and  pyruvate  appeared  to 
be  the  best  substrates  in  the  system  used.    Alanine, 
aspartate,  acetate,  and  gamma-aminobutyrate  did  not 
alter  O2  consumption  from  that  rate  which  occurs  in  the 
absence  of  any  exogenous  substrate.    Intermediate 
rates  of  oxygen  consumption  were  obtained  with  alpha- 
ketoglutarate,  glutamate,  glutamine,  succinate,  and 
oxaloacetate  as  substrates.    KCl  stimulate  cerebral 
oxidative  metabolism.    Pentobarbital  and  chlorproma- 
zine  depressed  Oo  consumption.    Epinephrine, 
5-hydroxytryptannne,  d-amphetamine,  iproniazld, 
reserpine,  and  mephentermine  did  not  appear  to  in- 
fluence cerebral  Oo  consumption  over  a  wide  range  of 
concentrations.    (Author) 


PB-165  903 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
MECHANISM  OF  ACTION  OF  AET.   THE  RADIATION 
CHEMISTRY  OF  2-MERCAPTOETHYLGUANIDINE 
AND  BIS(2-GUANID0ETHTL)  DISULFIDE  IN 
AQUEOUS  BUFFERED  SOLUTIONS 
Bernard  Shapiro  and  E.  Anne  Dickens  (Albert 
Einstein  Medical  Center)  6  Jul  60,  12p  Rept.  no.  61-2; 
AD- 254  749 
CTS$1.60 

DESCRIPTORS:  •Radioprotective  agents.  Organic  sul- 
fur compounds,  •Guanldlnes,  •Ureldes,  Sulfides, 
Bromides,  Radiation  chemistry.  Solutions. 

Aqueous  buffered  solutions  of  MEG  and  GED  were  ir- 
radiated with  a  3-curle  Co^  gamtna-ray  source.  The 
radiation  products  were  separated  and  identified  by 
paper  chromatography  and  electrophoresis.    Irradia- 
tion of  solutions  of  MEG  produced  GED.    Irradiation  of 
solutions  of  GED  produced  2-guanidoethane-sulflnlc 
acid,  taurocyamine,  inorganic  sulfate,  and  guanldlne. 
G  values  were  calculated  for  the  oxidation  of  MEG  at 
pH  6  (14. 3  to  18. 2),  and  for  the  oxidation  of  GED  at 
pH  7. 5  (0. 29)  and  pH  8. 5  (1. 0).    G  values  were  also 
calculated  for  the  formation  erf  2-guanidoethanesulfinlc 
acid  plus  taurocyamine  at  pH  7. 5  (0. 42),  and  for  the 
formation  of  inorganic  sulfate  and  guanldlne  at 
pH  7. 5  (0. 17).    The  oxidation  of  MEG  and  GED  by 
ionizing  radiation  Indicated  that  these  protective  agents 
were  capable  of  reacting  with  oxidizing  free  radicals 
formed  in  irradiated  aqueous  solutions.    (Author) 


PB-165  941 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
PAROTID  FLUIDS    SERUM,  AND  URINE  17 -HYDROXY- 
CORTICOSTEROIDS  FOLLOWING  A  TW&-HOUR  INTRA- 
VENOUS INFUSION  OF  ADRENOCORTICOTROPIN 
Ira  L.  Shannon,  John  R.  Prlgmore,  Robert  A.  Brooks, 
and  Ralph  P.  Feller.    20  Aug  59;  5p 
Rew.  no.  60-21;  AD-231  619 

DESCRIPTORS:  •Corticosteroid  agents.  Alcohols,  •Ad- 
renocorticotropic hormone,  •Saliva,  •Blood  serum, 
•Urine,  Parenteral  infusions. 

The  Intravenous  administration  of  40  international  units 
of  ACTH  over  a  2-hour  period  produced  alterations  in 
parotid  fluid  I7-CHCS  concentration  directly  comparable 
to  those  evidenced  in  serum  and  in  urine.    These  findings 
further  solidify  the  concept  that  parotid  fluid  free 
17-OHCS  levels  may  well  be  utilized  In  evaluating  ad- 
renocortical status  in  humans.    (Author) 

PB-165  950 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
SERUM  ENZYME  CHANGES  AFTER  ADMINISTRA- 
TION OF  NEPHROTOXIC  DRUGS 
Richard  A.  Selbert  (Baylor  Univ.)  Sep  59,  7p 
Rept.  no.  59-59;  AD- 228  805 
OTS  $1.10 

DESCRIPTORS:  •Enzymes.  Blood  serum.  Lactates, 
•Oxidoreductases,  •Aldehyde-lyases,  Kidneys,  Mer- 
cury compounds.  Chlorides,  Sodium  compoimds.  Sul- 
fates, •Carbon  tetrachloride,  •Polymyxins, 

Serum  enzymes  (laalc  ddi  .<5ro9enase,  aldolase,  and 
enolase)  were  measured  after  administration  of  the 
nephrotoxic  compounds  mercuric  chloride,  sodium 
tetrathionate,  polymyxin  B,  and  carbon  tetrachloride. 
Renal  function  studies  (RPF  and  GFR)  were  run  before 
and  after  the  compounds  were  given  to  check  for  kidney 
damage;  this  was  found  after  sodium  tetrathionate  and 
carbon  tetrachloride.    Serum  enzyme  activity  reachied 
a  maximum  characteristic  of  each  compound  and  its 
route  of  administration  at  the  following  times  poet- 
injection:  mercuric  chloride,  intravenously,  1  to  2 
hours;  sodium  tetrathionate,  intravenously,  12  to  24 
hours;  carbon  tetrachloride,  orally,  24  hours; 
polymyxin  B,  intramuscularly,  12  to  24  hours.  All  of 
these  compounds  raised  LDH  and  aldolase  activities,  but 
there  was  no  chaage  in  enolase  activity.    Electrophcn-etlc 
separation  of  serum  increased  aldolase  activity  tenfold 
and  LDH  activity  fivefold,  peak  activity  being  observed 
in  the  gamma-globulin  area  following  damage  by  carbon 
tetrachloride  or  sodium  tetrathionate.    After  mercuric 
chloride  a  double  peak  occurred— one  in  the  gamma- 
globulin area  and  another  higher  peak  in  the  alpba^- 
globulin  area.    (Author) 


Rodiobiology 

TID-3098(Bks  I,  2  &  Index) 

Atomic  Energy  Commission,  Oak  Ridge,  Tenn. 

Div.  of  Technical  Information  Extension. 
THE  EFFECTS  OF  RADIATION  AND  RADIOISOTOPES 
OS  T^E  LIFE  PROCESSES.   An  annouted  bibllographji 
Charlie  M.  Pierce,  ccmp.   Sep  63,  1842b 
OTS  $15.00 


BNL-828(T-323) 

Brookhaven  National  Lab.,  Upton,  N,  Y. 
TRACE  METALS:   ESSENTIAL  OR  DBTRIMENTAL  TO 
UFE.  ~ 

Brookhaven  Lecture  Series  no.  26. 
George  C.  Cotzlas.    10  Apr  63,  ISp 
OTS  $0.50 


UCRL-11184 

Lawrence  Radiation  Lah. ,  Univ.  of  (tallfamU. 
Bexfcttley.  ' 

BIOLOGY  AND  MEDICINE  FALL  196BI  Semiannual 
rope 

OTS  $2.75 

NYO- 2181-1 

New  Jersey  State  Dept.  of  Health,  West  Oraiwe. 
CURRENT  DATA  FROM  THE  EPIDEMIOLOGICAL 
FOLLOW-UP  OF  THE  NEW  JERSEY  RADIUM  CASES 
Lester  A.  Barrer  and  Elizabeth  Z.  Stewart.    1  Oct  63. 
260p 

Contract  AT(30- 1)2181 
OTS  $3. 50 

NYO- 10604 

New  Jersey  Sute  Dept.  of  Health,  Wftt  Oranae. 
EPIDEMIOLOGICAL  FOLLOW-UP  OF  THE  NEW 
JERSEY  RADIUM  CASES:  I.   REPORT  OF  THE  MEDI- 
CAL  STUDY  GROUP  (JULY  1963).    U.  RESUMES  OF 
FINDINGS  FROM  INDIVIDUAL  CASE  STUDIES 
Progress  rept.  to  Jul  63.    15  Apr  64,  153p 
Contract  AT(30-1)2181  "^ 

OTS  $2. 75 


ORINS-43 

Oidc  RldgB  Inst,  of  Nuclear  Studies,  Tenn. 
MEDICAL  DIVISION  RESEARCH  REPORT  FOR  1963. 
May  64»  109p 
Ccntnut  AT(40-l)GBN-33 
OTS  $2.25 

DESCRIPTORS:  •Radiotherapy,  •Leukeinla,  Mice, 
Bone  marrow.  Tissue  culture,  •Caiicer, 

UR-641 

Rochester  Univ. ,  N.  Y.  School  of  Medicine  and 

Dentistry. 

BACKGROUND  GAMMA  SPECTRA  IN  A  SALT  MINE 
Albert  Rieder  and  Charles  Scholes.   9  Mtir  64,  22b 
Contract  W7401-eng-49 
OTS  $0. 75 


PB-166  005 

School  of  [Aerospace]  Medicine,  Brooits  AFB,  Tex. 
DEVELOPMENT,  DOSIMETRY,  AND  USE  OF  MICRO- 
BEAMS  OF  X-RAYS  FOR  SIMULATING  MICRO- 
LESIONS  PRCXXJCED  IN  ANIMAL  TISSUES  BY  HEAVY 
COSMIC  RAY  PRIMARIES 

William  E.  StraUe  and  Herman  B.  Chase  (Brown  Univ.). 
25  Apr  60,  lip 
Rept.  no.  60-70;  AD- 250  981 
OTS  $1.60 
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DESCRIPrORS:  Space  medicine,  •Dosimeters,  •X-rays, 
Animals,  Tissues  (Biology),  Simulation,  Radiation 
effects,  *Co8mtc  rays.  Radiation  injuries.  Radiological 
dosage, 

PB-165  955 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex 
ELECTROPHORESIS  OF  PROTEINS  OF  IRRADIATED 
MOUSE  CHIMERAS 

Raymond  A .  Popp  and  L.  H.  Smith  (Oak  Ridge  National 
Lab. )  6  May  59,  lip 
Rept.  no.  59-87;  AD-228  806 
OTS  $1.60 

DESCRIFTCRS:  •Proteins,  •Electrophoresis.  Mice, 
•Genetics,  Hem(^?oietic  system.  Tissues  (Biology), 
Bone' marrow,  Transplantation,  Radiation  effects, 

A  comparative  study  was  made  of  the  proteins  In 
various  tissues  of  Sprague-Dawley  rats  and 
(101 X  C3H)Fi  mice.  The  results  were  used  as  a  basis 
for  studying  changes  in  the  protein  patterns  in  tissues  of 
rat-mouse  dilmeras  -  that  is,  (101  X  C3H)F,  mice 
^ven  950  r  of  x-rays  and  then  injected  with  feone  marrow 
of  Sprague-Dawley  rats.  Electrophoretlc  mobilities  of 
rat  praeinsextractedjbrombone  marrow,  spleen. 
lymph  node,  anJdiymus  of  chimeras  and  from  rats  were 
similar.  The  quantity  of  rat  proteins  and  the  rate  and 
time  at  which  they  a^jeared  in  dlfferem  hematopoietic 
organs  were  quite  different.   Some  mouse-tyije  proteins 
not  found  in  chimera  tissues  examined  30  days  after 
treatment  were  frequenUy  present  on  die  fiftieth  day  or 
later,  suggesting  regression  of  the  graft.  The  results 
are  consistent  with  the  idea  that  rat-type  proteins 
synthesized  in  the  cytoplasm  of  transplanted  rat  cells 
are  controlled  by  the  genotype  of  these  cells,  even  in  a 
mouse  environment.  They  also  Indicate  that  there  are 
organ- specific  differences  in  the  rate  and  degree  of 
replacement  of  transplanted  cells  that  require  furtiier 
investigation.  (Author) 

PB-165  8% 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
LATE  SOMATIC  EFFECTS  OF  INTERNALLY  DE- 
POSITED RADIOISOTOPES 

T.  T.  OdeU,  Jr.  and  A.  C.  Upton  (Oak  Ridge  National 
Lab.)  15  Jul  59,  19p 
Rept.  no.  60-12 
OTS  $1.60 

DESCRIPTORS:  •Radioactive  isotopes,  •Radiation 
effects,  •Radiation  hazards.  Half  life.  Radioactive 
fallout.  Nuclear  explosions.  Skeleton, 

The  late  pathologic  effects  of  internally  deposited  ra- 
dioisotopes are  similar  to  those  of  external  radiations 
and  include  the  induction  of  degenerative  changes,  neo- 
plasms, and  shortening  of  the  life  span.    The  proba- 
bility of  the  induction  of  these  effects  varies  with  die 
amount  of  radiation  absorbed,  the  dose  rate,  the  quality 
of  the  radiation  (LET),   the  distribution  of  the  absorbed 
dose  in  tissue,  and  the  genetic  aund  physiolopc  consti- 
tution of  the  organism  irradiated.    Consequently,  the 
effects  of  radioisotopes  vary  greatly,  depending  on 
such  factors  as  the  physical  half-life  and  chemical 
nature  of  the  isotope  and  of  its  decay  products;  the 
chemical  and  physical  properties  of  the  form  in  which 
the  Isotope  is  encountered;  the  route  of  entry  of  the 
isotope  into  the  body;  and  the  uptake,  distribution, 
metabolism,  and  rate  of  elimination  of  the  isotope  from 
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die  bcxly.    Because  of  the  great  diversity  among  radio- 
isotopes in  these  properties,  a  wide  variety  of  effects 
was  observed.    In  general,  the  nnost  hazardous  'isotopes 
appear  to  be  those  with  long  half-lives,  energetic  emis- 
sions, and  a  predilection  to  become  localized  In  the 
skeleton.    (115  references)  (Audx>r) 

PB-16S944 

School  d  [Aerospace]  Medicine,  Brooks  AFB,  Tex. 
LEVER -PRESSING  BEHAVIOR  OF  ALBINO  RATS 
DURING  PROLONGED  EXPOSURES  OT  X-RADIATIC»4 
W.  Lynn  Brown,  John  E.  Overall,  James  E.  Wicker 
(Univ.  of  Texas)  and  Loren  C.  Logle.   15  Oa  59,   12p 
Kept,  no.  60-36;  AD-235  227 
OTS  $1.60 

I«SC3lIFrORS:  •Bdiavlor,  Rats,  Psydiomotor  tests, 
X-rays,  •Radiation  effects,  Adaputlon  (Physiology), 
*Doee  rate.  Whole  body  Irradiation,  Neuromusculfiur 
transmlsslon. 

Thirty- six  male  albino  rats  were  first  trained  to  re- 
spond to  a  20-to-l  reinforcement  ratio  in  a  Skinner  box. 
Following  the  attainment  of  a  high  response  rate,  the 
rats  were  randonaly  divided  into  6  groups  corresponding 
to  6  treatment  conditions.  Subsequently,  the  animals 
In  the  6  groups  were  exposed  to  0  r/hr,  25  r/hr,  50  r/hr, 
75  r/hr,  100  r/hr,  or  125  r/hr  during  a  1-hr  period  In 
die  Sklnner-box  apparatus  each  day.  Changes  In  re* 
sponse  rate  as  a  function  of  dose  rate,  number  of  ex- 
posures, and  the  interaction  between  these  variables 
were  recorded.  The  largest  source  of  variance  in 
response  rate  was  found  to  be  die  cumulative  total  dose 
received  by  the  organism.  A  simple  linear  funalon 
relating  the  square  root  of  response  rate  to  the  cumula- 
tive totol  dose  was  found  to  account  for  over  86%  of  the 
variance  in  average  dally  performance  for  the  6  groups. 
(Author) 

PB-165  951 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
SERUM  ENZYME  ACTIVITY  IN  THE  RABBIT  FOL- 
LOWING WHOLE-BODY  IRRADL\TION 
Harry  G.  Albaum  (Brooklyn  Coll.).    12  Feb  59,  9p 
Rept.  no.  59-71;  AD- 230  634 
OTS  $1.10 

DESCRIPTORS:  Blood  serum,  •Enzymes,  •Radiation 
effects.  Rabbits,  •Transferases,  Glutamic  acid, 
Oxalacetlc  acid. 

Data  are  presented  on  alterations  in  serum  enzyme 
activity  following  whole-body  Irradiation  of  rabbits  at  a 
dosage  level  of  750  r.    Of  the  14  enzymes  investigated, 
no  single  enzyme  was  shown  to  be  a  better  early  indi- 
cator of  radiation  trauma  than  glutamic  oxalacetlc 
transaminase.    Evidence  is  presented  that  at  least  3  of 
the  enzymes  are  significantly  lower  In  the  serum  of 
Irradiated  animals  6  hours  after  radiation  than  they  are 
In  the  sham  controls,  suggesting  either  inactivatlon  or 
Interference  with  synthesis.    Of  the  14  enzymes  studied, 
4  were  significantly  elevated,  3  were  lowered,  and  7 
remained  unchanged  within  an  Interval  of  24  hours  after 
exposure.    (Author) 


PB-165  942 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
SOLUBILITY  OF  HEMOGLOBIN  AS  A  RED  CELL 
MARKER  IN  IRRADIATED  }AOUSE  CHIMERAS 
Raymond  A.  Popp  and  C.  E.  Cosgrove  (Oak  Ridge 
National  Lab.)  7  Oa  59,  9p 
Rept.  no.  60-33;  AD-237  240 
OTS  $1.10 

DESCRnTC»S:  •Hemoglobin,  •Erythrocytes, 
•Genetics,  Mice,  Solubility,  Tissues  (Biology), 
Crystallization,  Radiation  effects, 

The  report  describes  differences  in  the  solubility  of 
various  mouse  hemoglobins  that  can  be  used  to  identify 
erythrocytes  of  genetically  different  types  probably  not 
distinguishable  from  one  another  serologically  or 
electrophoretlcalfy.  (Audior) 


Surg«iy 

PB-165  899 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
HEMATOLOGIC  CHANGES  FOLLOWING  SIMPLE 
tlXODCWTIA 

Ira  L.  Shannon,  Edward  E.  Davis,  and  William  A. 
Gibson.    18  Jul  63,  lip 
SAM-TDR-63-82 
OTS  $1.60 

DESCRIPTORS:  •Dentistry,  •Teedi,  Blood  ceUs, 
Hematology,  Blood  cells,  •Blood  analysis.  Leucocytes. 
Lymphocytes,  Excision,  Erythrocytes,  Hematocrit, 
Adaptation  (Physiology), 

Hematologic  studies  were  carried  out  on  90  system - 
Ically  healthy,  young  adult  males,  some  of  whom  under* 
went  a  simple  exodontic  experience.    In  one  experi- 
ment, blood  samples  were  collected  before  and  at  2- 
and  4-day  intervals  after  tooth  removal.    In  another, 
blood  was  drawn  prior  to  and  at^  hours  after  exodoivlak 
In  the  4 -hour  study,  significant  changes  following  ex- 
traction were  noted  for  white  blood  cells,  neutrophils, 
lymphocytes,  hematocrit,  and  corrected  sedimentation 
rate.    Only  the  latter  factor  was  found  to  change  signif- 
icantly in  the  4-day  study.    These  results  are  held  to  be 
related  to  the  previously  established  adrenocortical  hy- 
peractivity in  patients  undergoing  comparable  dental 
procedures.    (Author) 

PB-165  884 

School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 
SUBJECTIVE  AND  OBJECTIVE  MEASUREMiiNT  OF 
RESPONSES  TO  THIRD  MOLAR  IMPACTION  SUR- 
GERY 

Lucian  Szmyd,  Ira  L.  Shannon,  Warren  R.  Hester,  and 
Arthur  J.  Stumpf,  Jr.    Jul  63,  7p 
SAM-TDR-63-2 
OTS  $1.10 

MSCRIPTORS:  •Dentistry,  •Teeth,  Excision,  Blood 
.serum.  Urine,  Pain,  Surgery,  •Corticosteroid  agents. 
Alcohols, 
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Conical  criteria,  consisting  of  an  appraisal  of  surgical 
dimculty  and  postoperative  pain,  and  chemical  criteria, 
consisting  of  changes  in  serum  free  and  urine  total 
17-OHCS,   were  studied  on  71  patients  who  had  under- 
gone the  removal  of  mandibular  third  molar  Impactions, 
A  significant  association  was  found  between  surgical 
difficulty  and  serum  tree  17-OHCS  concentration  in 
blood  specimens  taken  at  both  1  hour  (P<    .  01)  and 
3  hours  (P<    .  05)  postoperatively.    No  significant 
association  was  found  between  pain  experience  at  3 
hours  postoperatively  and  serum  free  17-OHCS  con- 
centration when  the  blood  samples  were  drawn  at  1 
hour  postoperatively.    A  significant  correlation  was 
found  between  pain  experience  at  3  hours  postopera- 
tively and  serum  free  17-OHCS  concentration  when  the 
blood  samples  were  drawn  at  3  hours  postoperatively 
(P<    ,01).    No  significant  differences  in  urine  total 
17-CHCS  concentration  were  detected  when  the  sub- 
jects were  grouped  according  to  either  surgical  dif- 
ficulty or  postoperative  pain  experience.    (Author) 


CHEMISTRY 


IS-667 

Ames  Lab. ,  Iowa  State  Univ.  of  Scietice  and  Tech. 
ELECTROCHEMICAL  PROCESSES  W  FUSED  SALTS 
Lowell  Alvln  King  and  F.  R.  Duke.    JiiUy  63,  102p 
Contract  W7405-eng-82  , 

(7rS$2.25 

DESCRIPTOR&  •Fused  materials,  •Skits, 
Electrochemistry 

IS-780 

Ames  Lab. ,  Iowa  State  Univ.  of  Science  and  Tech. 
SOLVENT  EXTRACTION  STUDY  OF  THE  SYSTEM 

i!?iI5Hi^  ^^^^  B^™  NITRATES-NITRIC  ACID- 

WATER-TRBUTYL  PHOSPHATE 

Brooks  Martin  Sharp  and  Morton  Smutt.Nov63.  156d- 

Contract  W7405-eng- 82  ^^ 

OTS  $2. 75 


ANL-6817 

Aigpaoe  National  Lab. ,  111. 
LABORATORY  INVESTIGATIONS  IN  iuPPORT  OF 
FLUID  BED  FLUORIDE  VOLAHLITY  PROCESSES. 
PART  VI:  A.   THE  ABSORFnON  SPECTRUM  OF 
PLUTONIUM  HEXAFLUORIDE.   B.    ANALYSIS  OP 
MIXTURES  OF  PLUTONIUM  HEXAFLUORIDE  AND 
URANIUM  HEXAFLUORIDE  BY  ABSORPTEON  SPEC- 
TROMETRY 

Martin  ].  Steindler  and  William  H.  Gimdier.  Jan  64. 
I6p 

Contract  W3l-109-eng-38 
OT5$a50 

IDO-11006 

Monsanto  Research  Corp. ,  Dayton,  iOhio. 
BIFHBNYL  UQUID  HEAT  TRANSFER  AND  VAPOR 
DEPOSITION  STUDIES  AT  700°  AND  800OF.   Final 
rept.  9  Feb  61-31  May  63. 
C.  D.  King,  Jr.  and  W.  J.  Moodie.  1 
Contract  AT(  10-1)1088 
OTS  $2.25 


i 


ug63,   97p 


DESCRIPTORS:  Boiling,  Steel,  Corrosion,  •Reactor 
coolaots. 


ORNL-3516 

Oak  Ridge  National  Lab. ,  Tenn. 
AMINES  AS  EXTRACTANTS,  SURVEY  OF  THE  DE- 
SCRIPTIVE AND  FUNDAMENTAL  EXTTIACTION 
CHEMISTRY 

C.  F.  Coleman.  [Oct  62]  37p 
Contract  W7405-ei^- 26 
OTS$1.00 

DESCRIPTORS:  •Amines,  •Bibliographies,  Solvent 
extracti(» 

C«NL-3598 

Oak  Ridge  National  Lab. ,  Tenn. 
COMPATIBILITY  OF  UNSUPPORTED  PYROLYTIC- 
CARBON  COATED  URANIUM  DICARBIDE  PARTICLES 
WITH  WATER  VAPC» 

J.  P.  Blakely,  N.  V.  Smidi,  and  L.  G.  Overholser. 
Apr  64,  29p 
Contract  W7405-eng-26 
OTS  $0.75 

ORNL-3528 

Oak  Ridge  National  Lab. ,  Tenn. 
ISOTOPIC  MASS  SPECTRCMETRY  OF  THE  ELE- 
MENTS 

E.  J.  Spltzer  and  J.  R.  Sites,  c(»np.   [1963]  81p 
Contract  W7405-eng-26 
OTS$2.00 

DESCRIPTORS:  •Mass  spectroscopy.  Isotopes, 
•Chemical  elements. 

ORNL-3524 

Oak  Ridge  NatKmal  Lab. ,  Tenn. 
PROPERTIES  AND  CLEANUP  OF  DEGRADED 
TRIBUTYL  PHOSPHATE-AMSCO  SOLUTIONS  AND 
TOE  RELATIVE  STABILITIES  OF  ALTERNATIVE 
EXTRACTANT-DILUENT  SYSTEMS 
C.  A^  Blake,  Jr..  W.  Davis,  Jr.,  and).  M.  Schmitt 
Contract  W7405-eng-26 
OTS  $1.00 

DP-871 

Savannah  River  Lab. ,  Aiken,  S.  C. 
SmXrS^N^^"""'  SULPAMATE  IN  NrntK 

E.  Kennedi  Dukes  and  Richard  M.  Wallace,   Feb  64    7o 
Contract  AT(07- 2)1  '     *^ 

OTS  $0.50 

KY-452 

Union  Carbide  Nuclear  Co. ,  Paducah,  Ky. 
INVESTIGATIONS  OF  CARBON  TO  CARBON  CON- 
NECTED ANCHDE  ASSEMBLIES  IN  FLUORINE 
GENERATORS 

W.  B.  Goode,  Jr.,  C.  R.  King,  W.  K.  Henderscm,  and 
S.  Bernstein.  10  Apr   64,  42p 
Contract  W7405-eng-26 
OTS$1.00 

KX-453 

Union  Carbide  Nuclear  Co. ,  Paducah,  Ky. 
PLASMA  TORCH  PRODUCTION  OF  ELEMENTAL 
BORON 

G.  E.  Blggerstaff,  W.  R.  Golllher,  R.  L.  Harris, 
and  W.  R.  Rossmassler.    26  Feb  64,  43p 
Contract  W7405-eng-26 
OTS  $1.00 
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Physical  Chemistry 


AD-431  013  repriced 

Air  Products  and  Chemicals,  Inc. ,  Allentown,  Pa. 
INVESTIGATION  OF  THE  PARA-ORTHO  SHIFT  OP 
HYDROGEN.   Final  rept.  Mar-Sep  62 
R.  G.  Cl&rk,  J.  F.  Kuclrka,  A.  Jambbekar,  and 
G.  E,  Schmauch.  Oct  63,  52p 
Contract  AF33(616)7506 
ASD-TDR -62-833,  pt.  2;  N64-16608 
0TS$1.50 

DESCRIPTORS:  *Llquefled  gases,  •Hydrogen,  Thermo- 
dynamics, •Cryogenics,  •Heat  transfer,  *Catalysts, 
H«8t  of  activation.  Particle  size.  Adsorption,  Separa- 
tion, Magnetic  properties.  Refrigeration  systems.  Air- 
breathing  engines  (Unconventional),  •Propellants 

Investigations  of  the  low-temperature,  heterogeneous 
catalysis  of  the  para -ortho  shift  of  hydrogen  for  the  re- 
covery of  the  endothermlc  heat  of  conversion  as  low- 
temperature  refrigeration  are  reported.   The  res«arch 
program  Included:  studies  of  the  effects  of  catalyst  acti- 
vation temperature,  particle  size,  and  chamber  diam- 
eter on  conversion  activity;  adsorption  fltudle*;  the  de- 
termination of  separation  factors  of  advanced  catalysts; 
and  preliminary  work  to  determine  the  magnetic  prop- 
erties of  advanced  caulysts.   An  extensive  catalyst  de- 
velopment program  resulted  in  improved  catalyst  sys- 
tems for  the  conversion.   The  most  advanced  catalyst 
shows  an  acdvlty  10. 5  times  more  effective,  on  a 
weight  basis,  than  hydrous  ferric  oxide  gel  which  is  the 
best  commercial  catalyst  available  for  the  conversion. 
(Author) 

PB-181  685 

Monsanto  Research  Corp. ,  Everett,  Mass. 
THERMODYNAMIC  PROPERTIES  OF  SALINE  WATER 
W.  H.  Power  and  B.  M.  Fabuss.   Jul  64,  92p 
Contract  14-01-0001-294 

Saline  Water  Research  and  Development  Progress 
rept.  no.  104 
GTS  $2. 25 

DESCRIPTORS:  'Sea  water.  Desalination,  Thermo- 
dynamics, •Thermochemistry,  Calcium  compounds. 
Sulfates,  Hydrates,  Solubility. 

Results  are  presented  of  studies  on  the  solubility  of 
calcium  sulfate  and  its  hydrates  (gypsum,  selenlte, 
o-hemihydrate,  p-hemihydrate)  in  pure  water  and  In 
saline  waters  from  25-250'*C. 


EARTH  SCIENCES 

AD-429  500 

Brown  Univ. ,  Providence,  R,  I. 
THE  VISCOSITY  OF  DRY  AND  HUMID  AIR 
J.  Kestln  and  J.  H.  Whitelaw.  Jan  64,   31p 
Contract  Noar-3623(00) 

Pro).  Squid  Technical  rept.  BRN-12-P;  N64- 16090 
^OTS  $3.60 

DESCRIPTCRS:  •Air,  Viscosity,  Humidity,  Fluid 
flew.  Measurement, 


The  results  of  new  measurements  on  the  viscosity  of 
dry  air  along  seven  isocberms  in  the  range  25  -  25QOC 
and  I  to  140  atm,  subject  to  an  uncertainty  d  ±0. 4% 
are  presented.  The  zero-density  viscosity  of  dry  air 
can  be  fined  within  the  experimental  error  by  an  Inter- 
polatlOD  formula  based  on  the  Lennard- Jones  6-12 
potential.  The  ajjparent  molecular  constants  which  lead 
to  a  good  fit  differ  considerably  from  those  quoted  In 
the  literature.  The  effect  of  pressure  can  be  accounted 
for,  at  least  approximately,  by  adding  a  cubic  poly- 
nomial function  of  density  to  the  zero-density  viscosity. 
This  function,  known  as  the  excess  viscosity  A;^,  is 
independent  of  temperatmre,  certainly  in  the  range 
25  -  lOO^C.  Measurements  of  the  viscosity  of  mix- 
tures of  air  and  water  vapour  are  also  presented. 
These  are  restricted  to  a  nominal  pressure  of  1  atm 
and  cover  a  range  of  molar  fractions  from  zero  to  0.03 
at  250C  and  zero  to  unity  at  250*^.  Measurements 
were  performed  along  the  six  isodierms  25,  50,  75, 
150.  200  and  250%.  It  is  believed  that  these  are  the 
first  measurements  of  diis  kind.  (Author) 


N64-18437 

Enrico  Fermi  Inst,  ftor  Nuclear  Studies,  Univ.  of 

Chicago,  m. 
THE  LOCAL  Tft!E  DEPENDENCE  OF  THE  NON- 
SrORMBR  CUT-OFF  FOR  1.  5  MeV  PROTONS  IN 
THE  QUIET  GEOMAGNCTIC  FIELD 
Edward  C.  Stone  (Doctoral  diesis).  Feb  64,  49p 
Grant  NsG-I79-6l;  Contract  AF49(638)  1008; 
Grant  AF  AFOSR-62-23 
EFINS-64-14;  NASA  CR-53584 
OTS  $4.60 

DESCRIPTORS:  Terrestrial  magnetism,  •Protons, 
Penetration. 


N64-17574 

New  Hampshire  Univ. ,  Durham. 
EXPLORER  Xn  OBSERVATIONS  OF  MAGNEHC  SUDDEN 
IMPULSES  IN  THE  EARTHS  MAGNETOSPHERE 
Atsublro  NlsMda  (Chicago  Univ.)  and  J.  H.  Youns. 
11963]  9p  ^ 

Contract  NASw-lS5;  Grant  NSF  CT-797 
NASA  CR-53231 
OTS  $1. 10 

DESCRHTORS:  •Uipper  atmosphere,  Terrestrial 
magoetLsm,  •Magnetic  fields. 


N64-17789 

New  Hampshire  Univ. ,  Durham. 
PRELIMINARY  RESULTS  OF  MAGNETIC  FIELD 
MEASUREMENTS  IN  THE  TAIL  OF  THE  GEOMAG- 
NETIC CAVTTY 

Laurence  J.  CaMIl,  Jr.   [1963]  lOp 
Contract  NASw-155 
NASA  CR-53342 
OTS  $1. 10 

DESCRIPTORS:  •Terrestrial  magnetism,  •Magnetic 
fields. 
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PB-165  967 

Research  and  Advanced  Development  Dlv. ,  AVCO 

Corp.,  Wilmington,  Mass. 
GEOMAGNETIC  GIANT  PULSATIONS  IN  THE 
ANTARCna 

on  Antarctic  Ittesaarch  and 


Sdentlflc  npt.  no.  12, 
Dau  Analysis 
TeruoSato.  19  Mar  64, 
Contract  NSF-C255 
RAD-'TR-64-8 
OTS  $4. 60 


48p 


DESCRIPTORS:  •Geophysics,  ♦Terrettrial  magnetism, 
OsdlUuian,  Ionosphere,  Magnetic  stotcms,  Auzorae, 
•Antarctic  regions  [T 

Geomagnetic  oscUlations  in  high  southern  latitudes  with 
periods  of  one  to  several  minutes  are  studied,  and  diedr 
cause  la  considered-  Most  giant  pulsations  in  hlgji  lati- 
tudM  axe  a  local  "phenomenon  taUng  plAce  in  a  specified 
portlOT  of  die  auroral  zone  and  polar  latitudes.  The  local 
time  of  maximum  occurrence  frequency  is  different  at 
each  area.  Phases  of  pulsations  are  ndc  coincident  be- 
tween stations.   When  giant  pulaationa  arise  simultane- 
ously over  die  globe  (usuaUy  after  a  sudden  commence- 
ment geomagnetic  storm),  variations  In  hi^  latitudes 
are  of  a  different  nature  from  those  in  middle  and  low 
latitudes.  Most  giant  pulaationa  in  hl{^  latitudes  seem 
to  be  caused  by  the  electric  current  which  is  related  to 
die  incidence  of  charged  particles  in  die  iono«{*ere. 
Giant  pulsations  generated  by  hydromagnetic  waves,  such 
as  are  seen  in  middle  and  low  latitudes  (with  fundament- 
ally die  same  i^iaae  over  die  world),  are  usually  masked 
in  hlfi^  latitudes  by  large  amplitude  pulsatlGns  of  an  iono- 
spheric origin.  (Author) 


Climatology  end  Meteorology 


SrR-10-l(Excei>ts) 

Atomic  Energy  Commission.  WasMukton.  D.  C. 
HANDBOOK  ON  AEROSOLS.    1950,  ndssued  1963. 
151p  ^ 

OTS  $2.75 


FB-165  965 

Schellenger  Research  Labs. ,  Texa^  Western  ColL , 

El  Paso. 

ESTABLISHMENT  OF  A  METEOROLOGICAL  ROCKET 
STATION  AT  McMURDO,  AKTARCItCA  AS  AN 

Acrnvmr  of  u.  s.  antarctic  research  pro- 
gram 

Ral|di  a.  Rotolante,  Raymond  S.  Bzlggs,  and  James  F. 
Battle.  Oct  63,  60p  ^^ 

Grant  NSF-G19284 
OTS  $5. 60 

DBSdUfTORS:  *Soundlng  rockets,  RodceCs,  Launching 
sites,  *Weather  stations,  •Anttrctlc  regions.  Meteorol- 
ogy, Teat  equipment.  Test  methods    ■  \ 

The  problems  encountered  during  the  Establishment  of  a 
meteorological  rocket  site  at  McMurdo,  Antarctica,  are 
discussed.   Research  methods  and  procedures  are  de- 
tailed; die  equipment  used  is  described.  The  tempera- 
ture and  wind  profiles  obtained  during  the  first  series  of 
rodtet  firings  are  included.  (Author)  1 1 


PB-166  037 

Schellenger  ResearcA  Labs. ,  Texas  Western  CblL  , 

El  Paso. 
METBOROLOaCAL  ROCKET  DATA  PROFILE  OF 
THE  STRATOSPHERE,  McMURDO,  ANTARCTICA 
Ralph  A.  Rotolante  and  Alice  Marie  Parra.  Mar  64,  55p 
Grant  NSF-G19»4 
OTS  $5. 60 

EffiSCRIPTORS:  *AtmoBf*eric  sounding,  •Stratosphere, 
•Sounding  rockets,  Atmospheric  motion.  Atmospheric 
temperature.  Meteorology,  Weather  stations, 
•Antarctic  regions 

A  brief  description  of  die  stratospheric  circulation  and 
temperature  structure  at  McMurdo,  Antarctica,  In  1962, 
is  presented.   Special  emphasis  is  given  to  the  period 
27  September-3  October  1962,  the  period  of  rapid  strat- 
ospheric warming  that  year.  Also  included  are  tjie  wind 
and  temperature  profiles  obtained  by  the  Antarctic 
Meteorological  Rocket  Program  during  its  «n|ti«]  year^ 
(See  also  PB-165  965)  ■ '"' 


ENGINEERING 

TID-7677 

Atomic  Energy  Commission,  Oak  Ridge,  Tenn,  Dlv. 

of  Technical  Information  Extension. 
AEC  AIR  CLEANING  CONFERENCE  (8di)  HELD  AT 
OAK  RIDGE  NATIONAL  LABORATORY, 
OCT.  22-25,  1963. 

B.  H.  Komegay,  D.  K.  Jamison,  and  J.  M.  Morgan,  Jr. 
ed.    694p 
OTS  $7.00 

DESCRIPTORS:  •Conferences,     Air,  •Healdi  physics. 
Safety,  Dust,  Hazards. 


N64-18293 

Battelle  Memorial  Inst. ,  Columbus,  OUo. 
ENGINEERING  PROPERTIES  OF  POTASSIUM.   Flad 
rept. 

A.  W.  Lemmon,  Jr. ,  H.  W.  Deem,  E.  A,  Eldzldge, 
E.  H.  Han,  and  J.  MatoUch.  Jr.   31  Dec  63,  83p 
Contract  NAS5-S84 
BATT-4673-FINALt  NASA  CR-54017 
OTS  $6.10 

DESCRIPTORS:  ♦Potassium,  Thermodynamlca, 
Transport  properties. 


N64-18294 

Battelle  Memorial  Inat. ,  Columbus,  CMiIq, 
THE  SPBCIFK:  HEAT,  THERMAL  CONDUCTIVrrY. 
AND  VISCOSTTY  OF  UQUID  CESRJM. 
A.  W.  Lammon,  Jr. ,  H,  W.  Deem,  B.  A.  Eldridge, 
E.  H.  Hall,  and  J.  MatoUch,  Jr.   29  Feb  64,  39p 
Contract  NAS5-584 
BATT-4673-T7;  NASA  CR-54018 
OTS  $3.60 

DESCRIPTORS:  •Cesium,  •Uquid  metals,  Specific 
heat.  Thermal  conductivity,  Viscosity. 
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AD-410  346 

[National  Aeronautical  Establishment]  Ottawa 

(Canada). 
INVESnnGATKW  OF  THE  RESISTANCE  AND 
MRECnCWAL  STABIUTY  OF  FOUR  PAPER  BARGES 
C.  G.  Benckbuysen.  Feb  63,  20p 
Test  rept.   MET-399;  N.  R.  C.   oo.  7353 
OTS$1.60 

DESCRIPTORS:  *Barge8.  *Paper.  *Marlne  engineering. 
Hulls  (Marine).  Stability.  Tests,  Fluid  dynamic 
properties.  Drag. 

The  resistance  and  directional  stability  of  four  paper 
barges  have  been  measured  at  three  speeds  in  still 
water,  and  at  one  speed  in  three  different  regular 
wave  systems.   The  Influence  of  varying  the  skeg  angle 
on  resistance  and  stability,  on  course,  has  been 
assessed.  (Author) 


AD-418  249 

National  Research  Council  of  Canada,  Ottawa.  Dlv.  of 

Mechanical  Engineering. 
AN  BXTENSOMETER  CALIBRATOR 
G.  B.  Rlckwood.  Aug  63,  6p 

Mechanical  Engineering  rept.  MH-102:  N.  R.C.  no.  7577 
OTS  $1. 10 

DESCRIPTORS:  *Bxtensometer8,  'Calibration, 
Meters,  Measurement,  Strain  g»ge8.  Vibration,  Wire, 
Mounting  brackets 

A  deyice  suitable  for  producing  and  measuring  linear 
extensions  of  the  order  of  one  mlcrolnch  (0. 025  micron) 
over  a  range  of  i0.0O35  inch  (0.09  mm.)  is  described. 
Provision  is  made  for  referring  the  measurements  to 
^uge  blocks.  Originally  dsslgned  to  permit  calibrating 
vibratlng-wire  strain  gauges,  it  is  readily  adaptable  to 
calibrating  other  t3rpe8  of  extensometers  and  strain 
gauges  by  the  addition  <rf  suitable  mounting  blocks. 
(Author) 

GTS  SB-514  Revised 

Office  at  Technical  Services,  Dept.  cf  Commerce, 

Washingtoo,  D.  C. 
ENGINEERED  PERFORMANCE  CTANDARDS.  Apr  64. 
3p 

GTS  Selective  Bibliography  SB-514,  rtrr. 
OTS  10.10 

[ffiSCRIFTCKS:  *Blbllographies,  Handbooks, 
'Performance  (Human),  Standards.  *Job  analysis. 
Engineers.  Maintenance  personnel. 

Lists  29  engineered  performance  standards  developed  by 
U.  S.  Navy  Bureau  at  Yards  and  Docks  engineers  for  all 
crafts  in  public  works  maintenance.  The  standards 
(handbocta  and  formulas)  are  based  on  a  detailed 
analysis  at  the  work  required  in  building  maintenance, 
madiine  repair  and  related  work  in  a  variety  of  trades  at 
Navy  Installations.  Each  step  in  a  given  Job  is  laid  out  in 
detail;  publications  can  thus  be  used  for  planning  and 
estimating  a  wide  range  of  Jobs  in  maintenance,  repair, 
or  construction. 


AoronauHcal  Engineering 


AD-428  236 

National  Aeronautical  Establishment,  Ottawa  (Canada). 
AN  INVESTIGATION  OF  THE  EFFECTS  OF 
LATERAL-DIRECnONAL  CCWTROL  CROSS -COUPLTNO 
ON  FLYING  OUAUTIES  USING  A  V/STOL  AIRBORNE 
SIMULATOR 

D.  M.  McGregor,  Dec  63,  30p 
Aeronautical  rept.  LR-390;  N.R.C.  7778;  N64- 14203; 
N64- 14737 
OTS$Z60 

DESCRIPTORS:  'Aerodynamic  characteristics,  Control 
systems,  'Vertical  take-off  planes,  'Short  take-off 
planes,  'Aerodynamic  control  surfaces.  Tests,  'Flight 
simulators.  Airborne,  Pilots,  Motion,  Handling. 

Since  Bany  V/STOL  aircraft  being  proposed,  or  under 
development,  have  potentially  serious  lateral-dlrectlooal 
control  cross -coupling  effects,  a  handling  qualities 
investigation  was  undertaken  to  determine  the  variation 
of  pilots'  opinion  with  these  parameters.   A  visual  flight 
task  which  Included  hovering,  accelerating  and  deceler- 
ating transitions,  and  steep  angle  approaches  was  used 
to  give  the  pilots  a  realistic  function  to  perCorm  while 
assessing  the  various  configurations.  The  results 
indicate  quite  a  small  area  on  the  control  cross -coupling 
graph  over  which  the  pilots'  ratings  were  in  the  Normal 
Operation  region,  but  a  very  large  region  fbr  Emergency 
Operation.   A  preference  was  indicated  in  both  these 
regions  for  negative  roll  due  to  the  pilots'  yaw  command 
input  and  the  shape  of  the  emergency  operation  region 
showed  that  the  pilots  were  more  readily  able  to  cope 
with  favourable  yaw  due  to  roll  input.   (Author) 


AD-279  581 

National  Aeronautical  BstabUahmeot*  Ottawa  (Canada). 
A  METALLURGICAL  STUDY  OF  SUSPECTED  FA- 
TIGUE IN  A  MAGNESIUM  ALLOY  WHEEL  CASTING 
R.  Smallman-Tew.  Feb  62^  21p 
Aeronautical  rept.  LR-333;  N.  R.  C  no.  6745 
OTS  $2.60 

DESCRIFTCXIS:  'Landing  gesr»  'Wheel  hubs.  Failure 
(Mechanics) »  'Castings,  Magnesium  alloys,  Alaminum 
alloys.  Heat  treatmeoc.  Fatigue  (Mechanics) »  MflCal- 
lography»  Chemical  analysis. 

As  a  result  of  tlie  naported  failure  cf  several  landing 
wheels  cf  a  twin-en^^ned  transport  aircraft,  in  which 
fatigue  was  chough  to  have  been  a  prime  factor,  a 
meullurglcal  examination  was  carried  out  on  a  dupli- 
cate wheel  to  diose  which  had  failed.  The  imrestigstion 
revealed  diat  a  difference  of  about  1. 5  percent  In  the 
aluminum  content  of  the  magnesium  casting  alloy,  used 
in  these  wheels,  has  a  significant  effect  on  tlie  heat 
treatment  response  of  the  alloy  and  on  its  fatigue  prop- 
erties, especially  under  direct  stress.  It  is  suggested 
tliat  the  alloy  m&y  have  undergone  partial  aging  througli 
heat  conducted  into  the  wheel  from  the  brake  assembly 
and  that  the  resulting  modification  of  structure  was 
responsible  far  ttie  considerable  drop  in  fatigue  endur- 
ance which  was  detwrminwi.   It  is  concluded  tliat  the 
reported  failures  are  traceable  to  tiie  choice  of  AZ91C 
magnesium  alloy,  ii^ildh  was  used  for  this  application, 
and  Out  a  change  to  AZ80  magnesium  alloy,  in  tlie  T4 
condition,  would  be  advancageoua.  (Autlnz) 


S-16 


AD-425  712 

Speas(R.  Dixon)  Associates,  ManhafiSet,  N.  Y. 
ANALYSIS  VOLUME  -  ATA  DELAY  DATA  PROCHtAM. 
t'inal  rept. 

R.  D.  Speas,  M.  H.  Smith,  A.  C  Botiofard, 
E.  A.  Cutrell,  and  D.  S.  Little.   Oct  68,   207p 
Contract  FA -WA -4456,  FR 
FAA  Ta8k-150-004-OOS;  N64-15670 
OTS  $14.00 

DESCRIFrC«S:  Civil  aviation,  'Air  tiltffic.  Terminal 
flight  facilities.  'Time  studies.  Data  processing 
systems.  Punched  cards.  Analysis,  Air  traffic  control 
systems. 

An  analysis  of  the  principal  areas  of  delay  experienced 
by  airlines  and  airixrts  in  die  United  States  is  preh 
sented.  The  program  involved  the  collection  of  airline 
delay  dau  during  April  and  May  1963  and  the  sub- 
sequent machine  processing  and  analysis  of  the  infor- 
matlon.  The  purpose  of  the  study  is  to  provide  insist 
into  and  interpretation  of  the  size  and  aomplexity  of 
the  airline  delay  problem  and  to  form  the  basis  for  a 
recommended  program  of  correal ve  action.  To 
accomplish  this  objective,  many  dlffexfent  machine 
tabulations  and  analyses  were  made,  ^uthcr) 

AD-42S627  || 

Speas  (R.  Dixon)  Associates,  Manhasset,  N.  Y. 
SUMMARY  VOLUME  -  ATA  DELAY  ,pATA  PROGRAM. 
Pinal  rept. 

R.  D.  Speas.  M.  H.  Smith.  A.  C  Botjfirord, 
E.  A    Cutrell.  and  D.  S.  Little.  Oct  6^,  51p 
Contract  FA- WA -4456 
FAA  Task  150-004-006;  N64-I2385 
OTS  $5.60 

DESCRIPTORS:  Civil  aviation.  'Air  tiJ4ffic,  Terminal 
flight  facilities,  'Time  studies,  Dau  processing 
systems.  Punched  cards.  Analysis.  Air  traffic  control 
systems. 


See  also  AD-42S  712 


PB-166  032 

Special  Committee  on  Airships,  NASrNRC, 

Washington,  D.  C.  I 

GENERAL  REVIEW  OF  CONDmONS  AFFECTING 
AIRSHIP  I»SIGN  AND  CONSTRUCTION  WITH 
RECOMMENDATIONS  AS  TO  FUTURE  POLICY.  RE- 
VIEW AND  ANALYSIS  OF  AIRSHIP  DESIGN  AND 
CCa^STRUCTICW  PAST  AND  PRESENT.     16  Jan  36, 
30  Jan  37,  221p 

■NAS-NRC  SCA-I.  SCA-2;  AD-223  44^ 
OTS  $15.00 


} 


DESCRIFTC^S:  'Airships.  Airframe*.  Construction. 
Aerodynamic  configurations,  Aerod)rnamic  character- 
istics, Aerodynamic  control  surfaces,  Aerodynamic 
loading.  Stresses,  Pressure,  Fins,  AJvlation  safety. 
Propulsion. Storms,    Turbulence,  Guats,  Bibliographies. 
Design,  Researdi  program  administration. 


PB-166  034 

Special  Committee  on  Airships.  NAS-NRC, 

Washington,  D.  C. 
THE  METAL-CLAD  "TYPE  OF  AIRSHIP  CONSTRUC- 
TION WTTH  RECOMMENDATIONS.   U  Aug  36,  6p 
NAS-NRC-SCA-4;  AD- 223  450 
OTS  $1.10 

DESCRIFTOIS:  'Airships.  'Airship  envelopes.  Metal 
plates,  Mstal  coatings.  Aerodynamic  characteristics. 
Acceptability.  Design,  Airframes, 

The  distinctive  feature  of  the  metal-clad  type  of  con- 
struction, especially  in  the  smaller  sizes,  is  that  the 
stresses  due  to  aerodynaitt'c  pressure  and  due  to  bend- 
ing moments  in  the  structure  as  a  whole  are  carried 
largely  by  the  outer  mecal  skin,  maintained  in  opera- 
tive condition  by  a  moderate  excess  of  pressure  within 
the  envelope  over  that  of  the  air  without. 


PB-166  035 

Special  Committee  oo  Airships.  NAS-NRC, 

Washington.  D.  C. 
THE  RESPESS  TYPE  OF  AIRSHIP  CONSTRUCTION 
WTTH  RECOMMENDATIONS.   11  Aug  36,    lOp 
NAS-NRC-SCA-5;  AD- 223  451 
OTS  $1.10 

DESCRIFrORS:  'Airships,  Airframes.  Wire.  Aero- 
dynamic configurations.  Feasibility  studies.  Stresses, 
Madiematical  analysis.  Design. 

A  review  is  presented  of  structural  problems  involved 
in  die  Respess  type  cf  airship  construction.  This  air- 
ship comprises,  in  essence,  a  surface  longitudinal 
series  of  members  (wires)  always  in  tension,  with  the 
resultant  reaction  carried  by  an  axial  longitudinal  mem- 
ber in  compression.  An  examination  of  the  design,  so 
far  as  it  is  developed  or  described  fails,  to  furnish  any 
convincing  demonstration  erf  these  claimed  advantages  or 
indeed  to  provide  any  reasonable  basis  for  satisfactory 
comparison  widi  airships  of  the  Zeppelin  type  of  the 
same  size.  (Author) 

PB-166  033 

Special  Committee  oo  Airships,  NAS-NRC, 

Washington,  D.  C. 
TECHNICAL  ASPECTS  OF  THE  LOSS  OF  THE 
MACON.   30  Jan  37,   45p 
NAS-NRC-SCA-3;  AD-223  449 
OTS  $4.60 

DESCRIPTORS:  'Airships,  Air  frames.  Structural 
properties,  Stresses.  Failure  (Mechanics),  Storms, 
Turbulence.  Gusts,  Fins,  Flight  paths,  'Aviation 
accidents, 

The  sequence  of  the  events  leading  up  to  and  diroug^' 
the  period  of  the  airship's  disaster.  Including  con- 
clusions as  to  the  locatioa  and  character  of  the  initial 
break,  its  immediate  cause,  and  Judgment  as  to  the 
existence  and  cause  of  such  predisposing  conditions  as 
may  have  determined  failure  at  the  particular  point 
Indicated.  (Author) 


S-17 


chemical  Engineering 

ANL-5896 

Argcnne  National  Lab. ,  111. 
CHEMICAL  ENGINEERING  DIVISION  SUMMARY  RE- 
PC»T  FOR  APRIL- JUNE,   1958.    Oct  58,  declassified 
28  Mar  60,  178p 
Contract  W31-109-eng-38 
OTS  $13.00 


ANL-6818 

Argonne  National  Lab. ,  lU. 
THE  EBR-n  SKULL  RECLAMATION  PROCESS.   PART  I. 
GENERAL  PROCESS  DESCRIPTION  AND  PERFORM- 
ANCE. 

Leslie  Burris,  Jr. ,  I.  G.  DUlon,  and  R.  K.  Steunenberg. 
Jan  64,  28p 

Contract  W3l-109-eng-38 
.OTS  $0.75 

NAA-SR-8381 

Atomics  International,  Canoga  I*ark,  Calif. 
PHASE  EQUILBRU-FREE  ENERGY  RELATIONSHIPS 
IN  LIQUID  SODIUM  SYSTEMS 
D.  L.  Johnson.    [15  Apr  64]  40p 
Contract  AT(ll-l)GEN-8 
OTS$1.00 


PB-181  684 

Burns  and  Roe,  Inc. ,  New  York. 
SALINE  WATER  CONVERSION  DEMONSTRATION 
PLANT  NO.   2,   SAN  DIEGO,  CALIFORNIA.   Annual 
rept.  no.  1.  Jan  62-Jun  63.  Feb  64.  222p 
Contract  14-01-0001-233 

Saline  Water  Conversion  progress  repc.  no.  102 
OTS  $3. 50 

DESCRIFTORS:  'Distilling  plants.  'Desalination,  *Sea 
water.  Marine  biology.  Maintenance,  Operation,  Costs, 
Corrosion. 

History,  organization,  plant  operation  and  maintenance, 
problem  areas,  achievements  and  recommendations, 
and  costs  and  production  of  tlie  San  Diego  conversion 
demonstration  plant  No.  2  are  given. 

FB-18I  686 

General  Electric  Co. ,  Burlington,  Vt. 
ECCWOMIC  AND  TECHNICAL  EVALUATION  OF  THE 
WIPED  FILM  EVAPORATOR 

Ralph  E.  Anderson  and  Charles  W.  Locz.  Jul  64,  39p 
Contract  14-01-0001-248 

Saline  Water  Research  and  Development  progress 
repc.  no.  105 
OTS  $1.00 

DESCRIPTORS:  *Sea  water,  'Desalination.  'Evapo- 
rators, Heat  transfer.  Condensation.  Thin  films. 
Material  removal.  Tests.  Feasibility  studies.  Costs. 

MCW-1454 

Malllnckrodt  Chemical  Works,  Weldon  Spring,  Mo. 
MINIMUM  SAMPLE  SIZES  FOR  URANIUM  CONCEN- 
TRATE SAMPLING 

S.  D.  Nelson.  T.  J,  Kneip,  and  A.  H.  MohL  30  Apr  64, 
I6p 

Contract  W14-108-eng-8 
OTS  $0.50 


FB-181  680 

Mason  -  Rust,  Webster,  S.  Di 
SALINE  WATER  DEMONBTTRATION  PLANT  Na  3, 
WEBSTER,  SOUTH  DAKOTA.   Annual  rept.  no.  1, 
9  Mar  62-30  Jun  63 
Mar  64,  143p 
Omtiact  14-01-001-225 

Saline  Water  Research  and  Development  progress  rept. 
no.  101 
OTS  $2. 75 

DESCRIFTORS:  'Industrial  plants,  'Desalination, 
'Blectrodlalysis,  'Sea  water.  Salinity,  Membranes, 
Operation,  Maintenance,  Costs 

History,  maintenance,  process  analysis,  and  economic 
evaluation  for  the  South  Dakota  saline  water  demonstra- 
tion plant  no.  3  axe  given. 

ORNL-3495 

Oak^idge  National  Lab. ,  Tenn. 
RBVI^  OF  THORIUM  RESERVES  IN  GRANITIC 
ROCK  AND  PROCESSING  OF  THORIUM  ORES 
K.  B.  Brown,  D.  J.  Grouse,  P.  J.  Hurst,  and  W.  D. 
Arnold  [Dec  62]  2Sp 
Contract  W7405->eng-26 
QTS$0.75 

K-1594 

Oak  Ridge  Gaseous  Diffusion  Plant,  Tenn. 
A  VACUUM  DISTILLATION  SYSTEM  FOR  CCW- 
CENTRATING  HBAT-LABILE  SOLUTIONS 
R.  H.  Stevens.    8  May  64.  25p 
Contract  W7405-eng-26 
OTS  $0.50 


PB-165  307 

Office  cA  Saline  Water,  Washington,  D.  C. 
"AS  BUILT"  DRAWINGS  FOR  SPECIFICATIONS 
NO.    212. 

Rept.  on  Two-Hundred  and  Fifty  Thousand  Gallon  Per 
Day  Electrodlalysis  Brackish  Water  Conversion  Plant 
at  Webster,  South  Dakota.   26  Mar  64,  336p 
Contract  14-01-001-212 
Specifications  no.  212 
OTS  $19. 75 

DESCRIPTORS:  'Industrial  plants,  'Desalination. 
'Electrodlalysis,  'Sea  water.  Salinity,  Specifications. 

See  also  PB-158  613.  FB-155  639 


PB-181  687 

Phllco  Research  Labs. ,  Newport  Beach.  Calif. 
INVESTIGATION  OF  THERMAL  DDFFUSIC*!  FOR 
SALINE  WATER  CONVERaO* 
John  L.  Richardson.   Jul  64.  217p 
Contract  14-01-0001-297 

Saline  Water  Research  and  Development  progpress 
rept.  no.  107 
OTS  $3. 50 

DESCRIPTORS:  'Sea  water.  'Desalination,  •Tbermal 
diffusion.  Transport  properties.  Salinity,  Ions, 
Temperature,  Equations. 


S-18 


A  research  investigation  was  undertaWen  In  order  to 
study  the  mechanisms  of  mass  transfbr  in  an  ionic 
solution  in  which  both  temperature  arid  concentration 
gradients  coexist.  Measurements  and  theoretical  pre- 
dictions were  made  of  the  ordinary  aiid  thermal 
diffusion  properties  of  several  saline  water  systems, 
including  sea  water.   A  study  was  made  of  the  mac- 
roscopic transport  mechanisms  whlcfi  determine  the 
degree  and  rate  of  separation  of  water  from  saline 
solutions  ccmtained  in  the  packed  silt  Qf  a  thermo- 
gravltational  column.   The  results  show  that  the  mass 
diffusion  properties  erf  solutions  similar  to  sea  water, 
and  of  sea  water  itself,  are  markedly  dependent  on 
temperature.  Their  variation  with  ccjocentratlon  is 
relatively  slight.  The  results  also  in^cate  that  the 
thermal  and  ordinary  diffusion  coefficients  of  sea  water 
are  not  as  large  as  those  of  the  sodiuro  chloride -water 
system  at  similar  conditions  of  temperature  and 
concentration.  Multlcomponent  effecod  in  these  systems 
are  of  considerable  importance.   Both  theoretical  and 
experimental  evidence  indicates  that  Ions  diffuse  at 
significantly  different  rates,  and  sometimes  in  opposite 
directions,  depending  upon  whether  tht  ion  is  in  a 
binary  or  multlcomponent  Ionic  solution.  (Author) 

FB-181  682 

Rlchardsons  Westgarth  and  Co. ,  LOd.  Wallsend-on- 

Tyne  (England).  ■ 

CHAMBER  GEOMETRY  IN  MULTI-iTACT  FLASH 
EVAPORATORS  '' 

Jul  64.  103p 

Contract  14-01-0001-262 
Saline  Water  Research  and  Developmllint  progress  rept. 
no.  108  y^ 

OTS  $2. 50 


IXSCRIFTORS:  'Desalination.  'Sea 
tors,  DistHlation.  Distilling  plants 


'  i 

I! 


ter,  'Evapora- 


An  Investigation  was  made  of  the  Importance  of  various 
parameters  on  the  length  of  a  typical  ttage  in  a  multi- 
stage sea  water  flash  evaporator.    Pdr  a  set  of  standard 
conditions,  the  chamber  efficiaicy  was  found  at  different 
chamber  lengths,  and  from  this,  an  optimum  length  es- 
tablished, such  that  vapourisation  waa  complete.  Each 
parameter  was  examined  over  a  range  of  values  to  de- 
termine its  Influence  on  chamber  length.   Data  obtained 
was  expressed  in  the  form  of  curves  of  efficiency  vs. 
chamber  length,  and  ixom  these,  constant  efficiency 
curves  were  plotted  for  a  given  parameter.    Finally,  an 
empirical  equation  was  derived  from  the  basic  test  data, 
to  give  an  indication  of  the  chamber  lengdi  required  for 
complete  flash-off  in  a  stage  for  a  specified  range  of 
conditions.   This  equation  was  conflrtfied,  within  this 
range,  by  operation  at  arbitrary  conUtlons.  (Author) 


Preliminary  evaluation  of  the  electrosorption  process  has 
been  completed  and  it  has  been  shown  that  saline  water 
can  be  demineralized  by  electrosorption  efficiently  and 
possibly  at  a  lower  cost  than  that  for  electrodlalysis. 
Feed  water  containing  3500  ppm  <rf  sodium  chloride  can 
easily  be  demineralized  to  product  water  containing  400 
ppm  by  the  electrosorption  process.  The  r^eneratlon 
part  of  the  electrosorption  cycle  requires  appreciably 
less  time  than  the  deinineralization  part  of  the  cycle, 
possibly  as  litde  as  25%  of  the  total  cycle  time.  Methods 
were  developed  for  making  electrosorption  membranes 
widi  good  electrochemical  properties  by  coating  base 
films  with  condensation -type  ion -exchange  resins,    but 
tfiese  have  not  been  used  In  demineralizatlon  experiments 
Some  progress  was  made  in  developing  the  theoretical 
basis  of  the  process,  but  more  study  is  needed  to  develop 
expressions  that  adequately  describe  performance. 
(Author) 

PB-181  681 

Stearns-Roger  Mfg.  Co. .  Denver,  Colo. 
SALINE  WATER  DEMONSTRATION  PLANT  NO.  1. 
FREEPORT,  TEXAS.   Annual  rept.  no.  2,  Jul  62- 
Jun  63.  Mar  64.  96p 
Contract  14-01-001-218 

Saline  Water  Research  and  Development  progress 
repc.  no.  100 
OTS  $2.25 

DESCRIPTORS:  'DistUllng  plants.  'Sea  water. 
'Desalination.  Heat  exchangers.  Costs,  Maintenance,  '~ 
Production.  Marine  biology. 

The  Freeport  Salt  Water  Conversion  Plant  was 
evaluated  technically,  logistlcally.  and  economically. 
The  plant  utilizes  the  long-tube,  multiple -effect, 
distillation  process  to  convert  raw  sea  water  to 
potable  water.  (See  also  PB-181  466) 


FB-181  683 

Southern  Research  Inst.  ,•  BinningMun,  Ala. 
OBSALINATION  BY  ELECTROSORFTlON  AND  DESORP- 
TIOR  Rept.  for  27  Jul -22  Nov  63 
Robert  B.  Lacey  and  Edward  W.  Lai|g.  Jul  64,  42p 
Contract  14-01-0001-335 

Research  and  Development  progress  iiept.  no.  106 
OTS  $1.25 

DESCRIPTORS:  'Desalination,  'Sea  water,  Membranes, 
Ion  exchange.  Ion  exchange  resins.  Coatings,  Sorption 


Civil  Engineering 


^1 


AD- 272  653 

Massachusetts  Inst,  of  Tech. ,  Cambridge. 
EFFECTS  OF  RATE  OF  STRAIN  ON  STRESS-STRAIN 
BEHAVICR  OF  SATURATED  SCHLS.  Rept.  no.  6  on  The 
Response  of  Soils  to  Dynamic  Loads 
Archie  M.  Richardson,  Jr.  Apr  61,   91p 
Contract  DA22-079-eng-224 
Rept.  no.  DASA-1237 
OTS   $8.60 

DESCRIFr(»S:  'Soils,  'Soil  mechanic*.  Stresses, 
Pressure,  Clay,  Strain  (Mechanics), 

The  report  describes  one  portion  of  die  Soil  Dynamics 
Research  effort  In  whidi  investigations  were  made  of  the 
effect  of  strain  rate  on  the  stress  vs.  strain  behavior  of 
two  saturated  soils.   Included  In  the  report  are:  (a)  The 
results  and  analysis  of  a  series  of  "static"  trlaxlal  com- 
pression tests  on  a  saturated  Loess,  (b)  The  results  and 
analysis  of  a  series  of  rapid  ctiaxial  compression  tests 
on  a  saturated  Loess,  and  (c)  The  results  and  analysis 
of  a  series  of  rapid  trlaxlal  compression  tests  on  a 
saturated  clay.  The  "static"  trlaxlal  tests  were 
Important  in  describing  the  patterns  of  brfiavlor  of  the 
soil  during  very  slowly  applied  stresses  and  served  as 
prerequisites  to  the  rapid  trlaxlal  tests.  The  tests 
performed  at  rapid  rates  of  strain  were  of  a  pre- 
liminary nature  and  the  conclusions  drawn  are  to  be 
used  in  planning  a  comprehensive  program  investigating 
the  effects  of  strain  rate  cm  the  stress-strain  behavior 
of  saturated  soil .  (Au-Jior)  (See  also  AD-255  708) 
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PB-165  324 

Southwest  Research  Inst. ,  San  Antonio,  Tex. 
VULNERABILITY  OF  POL  STORAGE  TANKS  TO 
BLAST 

Robert  C.  DeHart  and  Nicholas  L.  Basdekas. 
25  Mar  60,  17^ 
Contract  DA49-146-XZ-003 
SwRI  Pro],  no.  830-2;  OASA-1I82 
OTS  $12.50 

DESCRIPTORS:  'Storage  tanks,  •Blast,  Petroleum, 
Mathematical  analysis.  Structures,  Roofs,  Structural 
parts*  Nuclear  weapons. 

Contents: 

Determination  of  the  blast  resistance  of  petroleum 

storage  tanks 
Summary  of  computational  procedure 
Investigation  of  means  of  simplifying  analysis  and 

design  procedure 
Blast  resistance  of  typical  floating  and  cone  roofs 
Blast  resistance  of  hardened  floating  roof 
Blast  resistance  of  tank  appurtenances 
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PB-166  024 

Air  Force  Cambridge  Research  Labs. ,  Bedford.  Mass. 
ANTENNA  FOR  VOLIR 

E.  B.  Chisholm.  Dec  50,  declassified  15  May  63,  5lp 
E5062;  ATI-112  473 
OTS  $5.60 

DESCRIPTORS:  *Radar  antennas,  S  band.  Design, 
Performance  (Engineering),  Antennas. 

The  purpose,  development,  design,  and  performance  of 
an  S-band  antenna  for  Volir  are  described  in  detail.  The 
antenna  consists  of  a  30-foot  by  30-foot  cylindrical 
parabolic  reflector  fed  by  a  vertical  lens  pillbox  line 
source  of  aperture  25  feet  by  1  1/2  Inches.   Twenty-one 
beams  are  obtained  in  elevation  by  feeding  the  lens 
pillbox  with  as  many  horns  spaced  0. 75°  apart.  The 
antenna  is  horizontally  polarized,  and  each  beam  has  a 
half-power  width  of  approximately  0. 75°  in  both  planes. 
This  arrangement  provides  elevation  angle  coverage 

from  0°  to  15°,  but  the  antenna  is  designed  so  that  the 
number  of  horns  and  the  elevation  coverage  can  be 
doubled.   The  system,  with  auxiliary  computing  and 
receiving  circuits,  is  anticipated  to  give  elevation  angle 
discrimination  to  an  accuracy  of  1/10  beam  spacing, 
with  a  possibility  of  realizing  an  accuracy  of  1/30 
beam  spacing.  (Author) 


The  report  documents  test  and  evaluation  of  a  remotely- 
tuned,  conventional  2200  Mc.  parametric  amplifier 
designed  for  general  range  support  of  test  aircraft  and 
vehicles  using  UHF  telemetry.   Laboratory  tests  con- 
ducted at  the  Air  Force  Flight  Test  Center  are  discussed 
as  is  the  operational  suiubillty  of  the  device.   Test 
equipment  layouts  and  test  data  are  included.   It  is  con- 
cluded that  tne  performance  of  rhe  parametric  amplifier 
in  a  laboratory  environment  is  satisfactory,  but  that  is  is 
not  suited  for  operational  use  due  principally  to  the  need 
for  complicated  adjustment  to  achieve  optimum  per- 
formance. It  is  recommended  that  this  parametric 
amplifier  development  program  be  abandoned  and  that 
future  effort  be  directed  toward  application  of  solid  state, 
low -noise  amplification  techniques  to  the  solution  of  the 
UHF  radio  telemetry  acquisition  problem.   (Author) 

PB-181  689 

Bureau  of  Naval  Weapons,  Washington,  D.  C. 
ALTITUE*:  CONTROL  TEST  SET  AN/ASM- 141,   PART 
NO.   18  0001  00360.    15  Mar  64,  I6p 
Instrument  Calibration  Procedure  manual  NAVWEPS 
17-20Qfr-02 
OTS  $0.50 

EKSCRIFrORS:  •Test  sets,  •Automatic  pilots,  Flight 
control  systems*.  Altitude  chambers.  High  altitude.  In- 
strumentation, Calibration,  Electrical  equipment. 

The  Altitude  Control  Test  Set  AN/ASM-141,  Part  No. 
18-0001-00360,  provides  input  power,  simulated  load, 
metering  facilities,  drcuicry  and  controls,  necessary 
for  the  performance  of  over-all  functional  teat  to  ensure 
functional  operation  of  Automatic  Pilot  Altitude  Control 
C-4748/ASW-20  (part  of  Automatic  Flight  Control  Set 
AN/ASW-20). 

PB-181  693 

Bureau  at.  Naval  Weapons,  Washington.  D.  C. 
ALTrrUE«  CONTROLLER  TESTER  MODEL  VPT-IOG, 
PART  NO.  ST-11414.    15  Mar  64,  I4p 
Instrument  CaUbrstlon  Procedure  manual  NAVWEPS 
17-20QT-07 
OTS  $0.50 

DESCRIPTCXIS:  •Test  sets.  •Flight  control  systems, 
•Altimeter 8,  Model  tests.  Instrumentation,  Calibration, 
Electrical  equipment, 

The  Altitude  Controller  Tester  VPT-IOG  is  a  portable, 
self-contained,  regulated  static. pressure  source  func- 
tioning as  a  leak  tester  of  the  altitude  controller  static 
system.   The  Test  Instrument  consists  d  a  motor  pump 
assembly,  an  oil  reservoir,  a  static  control  valve,  two 
differential  relief  valves,  a  needle  valve,  altimeter, 
and  an  electrical  power  system. 


PB-165  963 

Air  Force  Fll^t  Test  Center,  Edwards  AFB,  Calif. 
TEST  AND  EVALUATION  OF  A  2200 MC.  PARA- 
METRIC AMPUFIER.  Final  rept. 
John  T.  Conley.  Jun  63,  1^ 
FTC-TDR-63-22 
OTS  $L60 

DESCRIPTORS:  •Telemeter  systems.  Ultrahigh 
frequency,  •Microwave  amplihers,  S  band,  •Parametric 
amplifiers.  Airborne,  Spacebome,  Remote  control 
systems.  Gain.  Bandwidth,  Noise  (Radio).  Sensitivity. 


PB-181  690 

Bureau  of  Naval  Weapons,  Washington.  D.  C. 
AUTOMATIC  FUGHT  CONTROL  ANALYZER 
AN/ASM-103,   PART  NO.  421830-01-01.    IS  Mar  64, 
36p 

Instrument  Calitaratian  Porcedure  manual  NAVWEPS 
17-20QT-03 
OTS  $1.00 

ISSCRIFTORS:  •Flight  control  systems.  Automatic 
pilots.  Automatic  navigators.  Instrumentation,  Calibra- 
tion. Landing  aids.  Electrical  equipment. 
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The  Automatic  Flight  Control  Analyzer  AN/ASM-103  is 
used  in  two  separate  capacities ;  to  checkout  the  Auto- 
matic Flight  Control  Set  AN/ASW-20  (AFC  Set)  and  to 
checkotK  the  Landing  Assist  Device  (LAD)  coupler  as  a 
unit.    During  checkout  of  the  AFC  Set,  the  Test  Instru- 
ment simulates  outputs  of  the  Command  Signals  Decoder 
ICY-476/ARW-78  (part  of  Radio  Receiving  Set 
AN/ARW-78).  provides  switch  closures  and  voltages  to 
simulate  other  inputs,  and  monitors  response  of  the  AFC 
Set  to  kimulated  or  actual  inputs. 


PB-181  688 

Bureau  of  Naval  Weapons,  Washii^toiv  D.  C. 
CONTROL  MONITOR  TEST  SET  ANyASM-106, 
PART  NO.  421850-01-01  AND  CONTROL  MONITOR 
C-4298/ASW-20.  PART  NO.  421900K)l*0l.    15Mar  64, 
25p 

Instrument  Calibration  Procedure  mani»l  NAVWEPS 

17-20QK-01 

OTS  $0. 75 

DESCRIPTORS:  •Test  sets.  •Monitors,  Control, 
Instrumentation,  Calibration,  Electrical  equipment. 

This  manual  contains  calibration  instructions  that  will 
enable  calibration  personnel  to  determine  whether  the 
equipment  is  operating  within  the  prescribed  specifica- 
tion limitations.    It  also  includes  a  list  of  calibration 
equipment,  corrective  action  instructions,  and  instruc- 
tions for  the  evaluation  and  recording  of  data. 

PB-181  691 

Bureau  of  Naval  Weapons.  Washingtda,  D.  C. 
ELECTRONIC  CONTROL  AMPLIFIER  TEST  SET 
AN/ASM-104.   PART  NO.  420681-01-01.    15  Mar  64. 

26p 

Instrument  Calibration  Procedure  manitl  NAVWEPS 

17-20(3T-04 

OTS  $0.75 

DESCRIPTORS:  "Test  sets.  •Electron  multipliers, 
•Servo  amplifiers.  Flight  control  systems.  Electronic 
equipment.  Instrumentation,  Calibration, 

The  Electronic  Control  Amplifier  Test  Set  AN/ASM-104 
la  used  for  making  operational  tests  aikd  pre-operational 
adjustments  of  die  yaw,  roll,  pitch,  and  collective  axes 
of  Electronic  Control  Amplifier  AM-30I2/ASW-20  (part 
0*  Automatic  FUght  Control  Set  AN/ASlW-20).    The  Test 
Instrument  provides  simulated  operatioital  input  signals 
and  monitors  output  currents  for  eacA  of  the  four  axes 
and,  in  conjunction  with  an  external  ac  voltmeter,  pro- 
vides a  means  of  selecting  and  monitoring  various  power 
and  signal  voltages. 


PB-181  692 

Bureau  of  Naval  Weapons.  Washington,  D.  C. 
ELECTRONIC  CONTROL  AMPLIFIER  TEST  SET 
AN/ASM-I08.   PART  NO.  421290-01-01.    15  Mar  64. 
17p 

Instrument  Callbratian  Procedure  manual  NAVWEPS 
17-20QT-05 
OTS  $0.50 

I^SCRIPTORS:  •Test  sets,  •Electron  Itiultipliers. 
•Servo  amplifiers,  Flight  control  systems.  Electronic 
equipment.  Instrumentation,  Calibrati^. 


This  manual  contains  calibration  instructions  that  will 
enable  calibration  personnel  to  determine  whether  the 
equipment  is  qperating  within  the  prescribed  specifica- 
tion llmitatl(Mis.    It  also  includes  a  list  at  calibration 
equipment,  corrective  action  instructions,  and  instruc- 
tions for  the  evaluation  and  recording  at  data. 

PB-165  322 

Clevlte  Corp. ,  Qeveland,  Ohio. 
CERAMIC  I-F  TRANSFORMERS.  Quarterly  rept. 
no.  5,    1  Jun-31  Aug  61 

D.  J.  Koneval  and  D.  R.  Curran.  6  Oct  61,  33p 
Contract  DA36-039-sc-85346 
Rept.  no.  20 
OTS  $3.  60 

reSCRIPTORS:  •Band-pass  filters,  Ceiwnic  materials, 
♦Intermediate  frequency  transformers.  Piezoelectric 
materials,  •Cavity  resonators.  •Miniature  electrtmic 
equipment.  Manufacturing  methods.  Packagli^  Relia- 
bility (Electronics),  Electrodes,  Radlofrequency  filters 

An  alternate  tuning  me&od,  suitable  for  handling  small 
lots  of  miniature  ceramic  radial  resonators  in  the  1  to  6 
Mc  range,  has  been  developed.  These  resonators,  pack- 
aged in  micro-module  "slot"  packages  have  been  sub- 
jected without  damage  to  hi^  frequency  vibration  tests. 
The  problem  of  maintaining  stop  band  rejection  when 
packaging  five-resonator  filter  sections  In  a  sii^e 
micro-module  section  is  discussed.  Introduction  of  a 
ground  plane  and  appropriate  shielding  within  the  module 
appears  to  be  at  least  a  partial  solution.  Substantial  in- 
creases in  stop  baqd  rejection  have  been  obtained  with 
resonator-capacitor  filter  sections.  A  ceramic  suitable 
for  use  as  Unl -Wafer  filters  has  been  developed  intern- 
ally. Dot-resonators  fabricated  using  this  material  have 
Improved  temperature  and  Impedance  characteristics 
over  their  previous  counterparts.  TTje  use  of  tfie  photo 
resist  technique  to  produce  electrode  configurations  on 
the  ceramic  wafer  and  spot  electroplating  to  tune  the 
dot -resonator  is  discussed.  (Author)  (See  also 
AD-262  220) 

PB-165  323 

Clevlte  Corp. .  Cleveland,  Ohio. 
CERAMIC  I-F  TRANSFORMERS.    Final  rent. , 
1  Jun  60-31  Dec  61 

D.  R.  Curran  and  D.  }.  Koneval.    20  Feb  62,  160p 
Contract  DA36-039-sc-85346 
Rept.  no.  21 
OTS  $11.50 

DESCRIPTORS:  •Band-pass  filters,  Ceramic  materials^ 
•Intermediate  frequency  transformers,  Piezoelectric 
materials,  •Cavity  resonators,  •Miniature  electronic 
equipment.  Manufacturing  methods.  Packaging,  Re- 
liability (Electronics).  Electrodes. 
Radio  frequency  filters. 

Range  of  applicability  of  radial  modes  of  vibration  in 
piezoelectric  ceramic  disks  has  been  extended  to  6  Mc. 
With  these  radial  resonators,  ceramic  ladder  filters 
can  now  be  realized  with  baodwidths  from  0. 5  to  9%  for 
center  frequencies  below  2  Mc  and  from  0. 5  to  3*  be- 
tween 2  and  6  Mc.    Filters  within  the  1  to  6  Mc  range 
have  been  packaged  in  the  micro-module  cortSguration 
with  3  or  5  resonators  per  section  (dependent  on  fre- 
quency).   In  eitfier  case,  a  packaged  18  to  20  resonator 
ladder  filter  with  70  db  of  stop  band  rejection  and 
60  db/6db  skirt  ratio  less  than  2,  occi^Jies  a  total  vol- 
ume of  1/32  cubic  inch.    Sources  of  spurious  responses 
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in  Alckness  expander  disks  have  been  investigated  the- 
oretically and  experimentally,  and  are  shown  to  be  at- 
tributable to  higher  overtones  at  the  synunetric  and 
asymmetric  radial  modes  d  vibration.    For  diameter  to. 
thickness  ratios  above  20,  spurious  responses  are  small 
and  for  the  most  part  appear  to  be  independent  d  diam- 
eter.   For  diameter  to  thickness  ratios  less  than  20, 
spurious  responses  are  dependent  on  diameter  and  in- 
crease in  magnitude  with  decreasing  diameter.    These 
spurious  responses  can  be  substantially  reduced  by  re- 
moving three  segments  from  each  disk  to  form  a  modi- 
fied triangle.    Two  or  more  separate  electrode  pairs  of 
limited  area,  applied  to  the  same  ceramic  wafer,  can 
be  operated  as  independent  resonators  with  only  negli- 
gible electrical  and/or  mechanical  intercoupling. 

PB-166  015 

Electrical  Engineering  Researdi  Lab. ,  Univ.  d 

Illinois,  Urbana. 
THE  FINITE  RANGE  WIENER -HOPF  INTEGRAL 
EQUATION  AND  A  BOUNDARY  VALUE  PROBLEM  EN 
A  WAVEGUIDE.  Technical  rept.  no.  42 
Raj  Mlttra.  1  Oct  59,  42p 
Contract  AF33(616)6079 
AD- 229  279 
OnrS  $4.60 

DESCRIFrORS:  •Waveguides,  •Integral  equationB, 
Theory,  •Boundary  value  problem. 

The  finite  bifurcatioD  problem  in  a  rectangular  wave- 
guide is  formulated  in  terms  at  a  finite  range  Wiener- 
Hopf  Integral  equation.  The  solution  of  this  equation  is 
obt^ned  by  analytic  means.   The  case  when  the  septum 
is  semi-infinite  is  also  Included  and  a  connection  be- 
tween the  methods  of  solution  for  the  finite  and  the 
infinite  case  is  provided,  tbe  finite  case  being  an 
extension  of  the  infinite  one.   The  problem  of 
numerically  calculating  the  quantities  of  Interest,  viz. , 
the  mode  coefficients  is  discussed  brieflv.  Ths 
technique  presented  is  general  ahd  is  applicable  to 
other  finite  range  Wiener -Hopf  integral  equations  for 
which  the  kernel  can  be  expanded  as  a  series  of 
exponentials.  (Author) 


NASA-TN-D-2173 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio. 
EVALUATION  OF  FILAMENT  DETERIORATION  IN 
ELECTRON-BC^BARDMENT  ION  SOURCES 
Nelson  L.  Milder  and  WilUam  R.  Kerslake.  May  64, 
41p 

N64- 19483 
OTS  $1.00 

Df"CRIFrORS:  *Ion  sources,  •Filaments,  Degradation. 


AD-272  863 

[Polytechnic  Inst,  of  Broddyn,  N.  Y.  1 
FUEL  CELL  MATERIALS.  Quarterly  progress  rept. 
no.  3,  1  Mar-31  May  61 

Harry  P.  Gregor,  R.  M.  Danzlger,  and  A.  Tejeda. 
[1961]  27p 

Contract  DA36-039-8C-85384 
OTTS  $2. 60  ■ 


An  Improved  cell  for  measuring  the  ohmlc  resistance  at 
fuel  cell  electrolytes  was  constructed.  A  number  of  new 
homogeneous  anion -permeable  membranes  of  low  ohmlc 
resistance  were  prepared.  Platinum  black  catalyst  was 
incorporated  Into  certain  of  these  which  were  submitted 
to  the  U.  S.  Army  Signal  Research  and  Development  Lab- 
oratory for  further  evaluation.  (Author)  (See  also 
AD-262  528) 

PB-166  Oil 

Radio  and  Electrical  Engineering  Dlv. ,  National 

Research  Council  of  Canada,  Ottawa. 
BIBLIOGRAPHY  OF  PUBUCATIONS  OF  THE  RADIO 
AND  ELECTRICAL  ENGINEERING  DIVISION 
J.  H.  Craven,  M.D.  Gosselin,  and  W.  L.  Haney. 
Jun62,    180p 
Rept.  no.  ERB-635 
OTS  $12.50 

DESCRIPTC»S:  Documentation,  •Bibliographies, 
Indexes,  •Electronics,  •Electrical  engineering. 
Periodicals, 

This  bibliography  consists  of  a  serial  list  of  Journal 
publications.  Division  reports  (PRA,  ERA,  PRB,  and 
ERB)  and  books,  an  author's  index,  and  a  subject  index. 
The  serial  lists  are  numbered  In  the  order  of  ap- 
pearance in  the  NRC  Review,  and  conuin  the  author's 
name,  the  title  of  the  article,  the  date  and  Journal  in 
which  the  paper  was  published,  an  abstract  reference, 
and  the  subject  classification.   Divisional  documents 
are  not  usually  abstracted.   Where  the  author's  ab- 
stract is  available  it  has  been  used,  in  some  instances 
in  an  abbreviated  form.  The  serial  list  of  documents 
includes  the  subject  classification  as  well.  The  serial 
numbers  of  a  particular  author's  publications  may  be 
found  by  referring  to  the  Author  Index,  and  the  publi- 
cations will  be  found  under  those  serial  numbers.  The 
serial  numbers  of  aU  the  papers  which  are  contained 
in  die  bibliography  may  be  located  in  the  Subject  Index 
which  is  based  upon  the  UIX  classification.  The  Sub- 
Jea  Index  refers  to  the  papers  by  the  serial  numbers 
of  the  serial  list.  Divisional  documents  are  referred 
to  by  the  Divisional  number.   The  period  covered  is  ap- 
proximately from  the  formation  of  the  Division  in  1946, 
and  is  complete  to  December  1961 .  The  main  Index  of 
these  publications  has  been  the  NRC  "Annual  Review" 
and  the  "Bulletin"  published  quarterly  by  this  Division. 
The  Review  and  the  Bulletin  will  provide  an  index  to 
publications  written  after  December  1961.  It  is  in- 
tended to  bring  this  bibliography  up-to-date  from  time 
to  time. 


N64- 19223 

Union  Carbide  Consumer  Products  Co. ,  Parma,  Ohio. 
STUDY  PROGRAM  TO  IMPROVE  FUEL  CELL 
PERFORMANCE  BY  PULSING  TECHNIQUES. 
Quarterly  rept.  no.  3,  2  Jan  -  31  Mar  64 
M.  L.  Kronenberg.    1  Apr  64,   22p 
Contraa  NAS3-2752 
NASA  CR -54031 
OTS  $2.60 

DESCRIPT(»S:  *Fuel  cells,  Pterformance 
(Engineering), 


DESCRIPTORS:  •Fuel  cells,  ♦Electrolytes,  •Membranes, 
Resistance  Electrical),  Permeability,  Catalysts,  Poly- 
mers, Plastics,  Ic«  exchange  resins,  Platinum 
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Ordnance,  MimiIm,  and  Sol 
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FB-166  020 

Applied  Matbematlca  Panel,  Office  <i  Scientific 

Research  and  Develc^meot. 
PRCBABILTTY  AND  STATESTIGAL  STUDIES  IN 
WARFARE  ANALYSIS.  Sunmary  tedinical  rent, 
vol.  3  *^ 

S.  S.WUks,  ed.   1946,  declassified  27  Oct  60,  113d 
Contract  OEMar- 1131  *^ 

OTS  $9.10 


pESCRIFrORS:  •Warfare,  Analyals,  •Probability, 
•Applied  mathematics.  Military  reae#rcfa,  •BomWng, 
Torpedo  attack.  Aerial  warfare,  Landmines,  Heat 
homing.  Statistical  processes. 

This  volume  furnishes  a  summary  of  the  principal  re- 
sulta  of  only  a  portion  of  the  probability  and  statistical 
tavestlgatlons  made  by  the  AppUed  Mathematics  Panel 
during  World  War  n.  The  work  of  the  panel  In  mathe- 
matical KatlRlcs  may  be  classified  Into  four  major 
categories:  (I)  bomWng  accuracy  studies,  (2)  develop- 
ment of  statiatlcal  methods  in  Inspectltn,  research 
*nd  development  work,  (3)  development  of  new  fire ' 
effect  tables  and  diagrams  for  the  Navy,  and  (4) 
miscellaneous  studies  relating  to  spread  angles  for 
torpedo  salvos,  lead  angles  for  aerial  torpedo  attacks 
against  maneuvering  ships,  land  mine  n,Ut»rr>np* 
performance  of  heat-homing  devices,  «earcfa  prob- 
lems, verification  of  weather  forecaatlag  for  military 
Ptirpoaes,  prooedinres  for  testing  sensitivity  of  ex- 
plosives. dlstritaoicD  of  Japanese  baUoon  landings,  etc. 


AI>-266  429 

Atlas  Chemical  Industziea,  Inc. ,  Tuimqua,  Pa. 
DESCRIPTION  OF  MANUFACTURE  FOR  PLUG;  DETO- 
NATOR, T-24B1,  R-F,  PROTBCnVBi 
Ray  A.  Dietrich  and  Louia  A.  nign«7i<i.  27  Jim  60,  rev. 
1  Aug  61,  31p 

Contract  DA 36-084 -501 -ORD-3147RD  ]l 
Ordnance  Managenwnt  Structure  no.  557 
OTS  $3. 60  If 

I^SCRIPTORS:  Materials.  SpedficationB,  Ktonutectur- 
Ing  methods,  •Detonators,  •Ordnance,  •Electric  con- 
nectors. Electric  Insulation,  Iron,  Pcnrder  metlas, 
Radiofiequency,  Attenuation,  Electzxxhemistry.  Phos- 
phoric acids.  Acetones.  Electromagnetic  shielding 

Identifier:  T-2iEl  detcmator 


NASA -TN-D- 2270 
Langley  Research  Center,  National  AteonauClcs  and 
Space  Administration,  Langley  Station,  Vs. 
FUGHT  TEST  FERPCXIMANCB  AND  CSSCRIFTICM 
OF  A  ROCKET  VEHICLE  FOR  PRODUCING  LOW- 
SPEED  ARTIFICIAL  METEORS 
Clarence  A.  Brown,  Jr.  and  Jean  C.  Keating.  Apr  64, 
47p 

N64- 19227 
OTS  $1.25 


DBSCRIPrORS: 
•Meteors, 


•Re-entry  vehicles,  PUgfac  testing. 


NASA --TR-R- 155 
Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 

SPIN  DYNAMICS  OF  MANNED  SPACE  STATIONS 

Peter  R.  Kurzhals  and  Claude  R.  Keckler.  Dec  63, 

6lp 

N64- 19292 

OTS  $1.50 

DESCRIPTORS:  Manned,  •Space  stations,  •Spin, 

NASA-TN-D-2053 
Langley  Research  Center,  National  Aeronautics  and 
Space  Admlnistratloa,  Langley  Station,  Va 

A  WIND-COMPENSATION  METHOD  AND  RESULTS 

OF  rrs  AppucA"noN  to  fught  -tests  op 

TWELVE  TRAILBLAZER  ROCKET  VEHICLES 
Allen  B.  Hennlng,  Reginald  R.  Lundstrom,  and  Jean 
C.  Keating.  Apr  64,  84p 
N64-18077 
OTS  $2.25 

DESCRIPrORS:  •Re-entry  vehicles.  Flight  testing, 

WlUQy 

PB-171  809-6 

Martin  [Marletu  Corp.  ]  Denver,  Colo. 
CRYOGENIC  MATERIALS  DATA  HANDBOOK 
SUPPLEMENT  NO.   6. 
Progress  rept.  no.  14 

F.  R.  Schwartzberg,  S.  H.  Osgood,  R.  D.  Keys,  and 
T.  P.  Kiefer.   15  Jan  64,  25p 
Contract  AF33(657)916l 
OTS  $2. 00 

DESCRffTORS:  •Cryogenics,  Metals,  Alloys,  Materials, 
Laiplnated  plastics,  •Low  temperature  research. 
Mechanical  properties.  Handbooks,  Aluminum  alloys. 
Cobalt  alloys.  Beryllium  alloys.  Stainless  steel.  Copper 
alloys.  Nickel  alloys.  Titanium  alloys.  Tungsten  aUoys, 
Carbides.  Ice.  Plastics,  Laminated  plastics.  Glass 
textiles.  Molybdenum  alloys.  Tensile  prt^rtles. 
•Guided  missiles.  Thermal  expansion. 


AD-434  821  repriced 

Naval  Ordnance  Lab. ,  White  Oak.  Md. 
ESTIMATION  OF  HIGH  AND  LOW  PROBABILITY  EED 
FUNCTIONING  LEVELS 
L.  D.  Hampton,  J.  N.  Ayres,  and  I.  Kabik.   Apr  64, 

I* 

NOLTR-63-266 
OTS  $0.50 

DESCRIPTORS:  •Bxplosisives  initiators,  •Electric 
primers.  Electric  detonators.  Reliability, 
Probability,  Errors.  Statistical  analysis.  Sensitivity, 
Safety,  Mathematical  prediction. 


^1 


Predicting  very  high  or  low  BED  response  probabilities 
usually  requires  extrapolatitm  from  limited  data.   Ex- 
trapolation errors  will  be  increased  by  inappropriate 
test  plans  or  statistical  treatment.   Various  test  plans 
are  discussed.   Possible  new  prediction  techniques  are 
suggested.   The  necessity  for  careful  design  of  experi- 
ment is  stressed.  (Author) 


vO 
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AD-431  785  repriced 

Naval  Ordnance  Lab. ,  White  Oak,  Md. 
INITIATION  OF  EXPLOSIVES  BY  EXPLOEHNG  WIRES 
Howard  S.  Leopold.    15  May  63,  24p 
NOLTR-63-244 
GTS  $0.75 

DESCRIPTORS:  *Exploslves  initiators,  ♦Firing  circuits, 
♦Exploding  wires.  Platinum,  Resistance  (Electrical), 
Capacitors,  Explosive  materials,  *PETN,  Detonation, 
Probability. 

The  effects  at  circuit  resistance  and  brldgewlre  length 
on  the  initiation  of  PETN  by  exploding  1  mil  diameter 
platinum  wires  were  Investigated.   A  one  microfarad 
capacitor  charged  to  2000  volts  was  used  as  the  energy 
source.   Increasing  circuit  resistance  reduces  the 
current  density  and  the  energy  Input  to  the  wire  lowering 
the  probability  of  producing  detonation  in  PETN.   The  im- 
portance of  keeping  the  extraneous  circuit  resistance  to 
an  absolute  minimum  is  shown.  (Author)  (See  also 
AD-424  518) 

PB-166  019 

Office  of  Scientific  Research  and  Develo{»nent. 

Div.  4 
BOMB,  ROCKET,  AND  TORPEDO  TOSSING.   Summary 
technical  rept.  vol.  2 

A.V.  Astin,  ed.  1946,  decUsslfled  27  Oct  60,  ^3p 
Contract  OEMsr-1131 
OTTS  $14. 50 

DESCRIPTORS:  •Military  tactics,  •Toss  bombing. 
Bombing,  Ordnance,  •Rocket  tossing,  •Torpedo 
attack.  Aircraft  equipment.  Design,  Feasibility 
studles- 

This  volume  covers  work  done  on  the  deveIo(nnent  and 
evaluation  of  equipment  for  tossing  bombs,  rockets,  and 
torpedoes.   A  simplified  theory  of  the  toss  teclmique  is 
given  including  the  prlixrlple  of  instrumenutlon.   A  de- 
scription of  the  equipment  designed  and  produced  is 
given.   Considerable  space  is  devoted  to  describing  the 
early  experimental  models,  which  are  now  dbsolete. 
These  descriptions  are  included  primarily  because 
almost  all  of  the  evaluation  studies  which  were  made  on 
die  equipment  were  carried  out  with  experimental 
models.   The  problems  of  installation  and  maintenance 
of  the  equipment  in  aircraft  under  Service  conditions 
are  presented.   A  summary  of  the  evaluation  tests  on 
bomb,  rocket,  and  torpedo  tossing  is  given.  The 
theoretical  formulation  of  the  toss  technique  is  pre- 
sented in  some  detail.   The  newest -ideas  for  tossing 
equipment,  some  of  which  have  not  reached  the  stage  of 
development  where  they  could  be  evaluated  by  field 
tests,  are  include. 


PB-166  016 

Office  of  Scientific  Research  and  Development.  Div.  2 
EFFECTS  OF  IMPACT  AND  EXPLOSION.   Summary 
technical  repc.  vol.  1 

Merit  P.  White,  ed.  1946,  declassified  27  Oct  60,  512p 
Contract  OEMsr-1131 

o:rs$26.oo 

DESCRIPTORS:  •Ordnance,  •Explosion  effects.  Under- 
water explosions.  Underground  explosions,  •Terminal 
ballistics.  Shelters,  Target  descrimination.  Weapons, 
Operations  research.  Training. 


Contenta: 

Underwater  explosives  and  explosions 

Explosions  and  explosives  in  air 

Explosions  in  earth 

Muzzle  blast.  Its  characteristics,  effects  and  control 

Fundamentals  of  terminal  ballistics 

Terminal  ballistics  of  amtor 

Termlnal  ballistics  of  concrete 

Terminal  ballistics  of  plastic  protection 

Terminal  ballistics  of  soil 

The  frangible  bullet  for  use  In  Aerial  Gunnery 

Training 
Design  of  model  supersonic  wing  tunnel 
Behavior  of  materials  under  dynamic  loada 
Deformation  of  steel  under  high  pressure  by 
Defense  against  shaped  charges 
Structural  protection 
Target  analysis  and  weapon  selection 
Technical  library 
Training  of  operation  analysts 
Weapon  data  sheets 

PB-166  017 

Office  of  Sdenttflc  Reeeaich  and  Deweiopmmu  Dly.  3 
ROCKET  AND  UNDERWATER  ORDNANCE.  Summary 
technical  rept,  voL  1 

Eliot  B.  Bradford^  ed.  1946»  dedaaalfled  27  Oct  60. 
397p 

Contract  OEMsr-1131 
OTS  $21.00 

DESCRIPTORS:  Rodcec  research*  •Rocket*,  •Under- 
water ordnance.  Rocket  propellancs,  We^noa, 
Engineering,  •Ordnance,  Teat  fadlidea. 

TMa  report  descrlbea  briefly  the  unprecedeoted  fadll^ 
ties  developed  at  Morxla  Dam  (near  Faaadena)  for  full- 
scale  studies  of  the  odiaTlor  of  aircraft  torpedoes  and 
other  underwater  ordnance  items  on  entry  Into  water  at 
excrame  speeds  and  angles.  Most  of  the  principles  and 
practices  employed  In  the  deTelopment  of  nearly  aU  the 
rockets  used  by  United  States  fbrces  in  World  War  n 
combat,  and  of  several  others  not  so  used  are  summa- 
"*  "*.   In  all  these  rockets  smok^ess  powders  were 


rlzed. 
usedT 


AD-418  644 

Rocketdyne,  Canoga  Park,  Calif. 
MISSILE  SY^EM  SAFETY:  AN  EVALUATION  OF 
SYSTEM  TEST  DATA  (ATLAS  MA- 3  ENGINE 
SYSTEM).    Rept.  on  Human  Factors  Personnel  Sub- 
systems 

George  A.  Peters  and  Frank  S.  Hall.   1  Mar  63,  309p 
Contract  AF04(694)8 

Rept.  no.  R-5135;  ROM  3181-1001;  N63-15902 
OTS  $19. 75 

DESCRIPTORS:  •Guided  mlssUes  (Surface-to-surface)^ 
•Safety,  Guided  missile  components.  Guided  missile 
safety.  Rocket  motors.  Guided  missile  personnel. 
Human  engineering.  Job  analysis.  Reliability,  •Rocket 
motors  (Liquid  propellant). 

A  review  was  made  of  all  of  the  human  factors  inci- 
dents and  problems  that  have  affected  the  operational 
safety  of  the  Atlas  engine  system.   The  information 
concerning  each  problem  was  updated,  further  analyses 
were  made,  supporting  data  were  obtained,  and  a  case 
study  format  was  prepared.   Each  case  study  contains 
statements  regarding  the  equipment  affected.  Job 
(^ration  involved,  problem  crlticallty,  problem  type. 


S-24 


system  implicatioo,   recommended  corrective  action, 
and  a  chronological  indication  of  the  current  disposition. 
These  problems  were  then  critically  examined  to  deter- 
mine what  new  knowledge  could  be  galsed  from  these 
operational  experiences. 

FB-166  030 

Stanford  Research  Inst.  fMenlo  Park']  Calif. 
DETECTION  TECHNIQUES  IN  DOPPLER  TRACKING 
SYSTEMS.  ^^ 

Final  rept. 

John  F.  Honey.   Apr  55,  80p 
Contract  DA04-200-ORD-278 
SRI  ProJ.  899;  AD-68  486 
OTS  $7.60 

DBSCRDPTORSt  •Doppler  systems,  •Tracking. 
Detection,  Guided  missiles,  Slgnal-to-nolse  ratlo^ 
Radio  waves.  Propagation,  Errors,  Velocity, 
Frequency,  Operation,  Effectiveness. 

The  investigation  showed  that,  under  the  expected 
field  conditions  and  provided  suitable  detection 
techniques  are  used,  the  detection  errors  caused  by' 
noise  may  be  made  negligible  In  comparison  with 
errors  In  field  site  surveying  or  errors  from  unknown 
variations  in  the  velocity  of  radio  waves.  Interfering 
signals  caused  by  multipsth  propagation  are  considered 
to  be  a  principal  problem  of  detection.   An  operator 
probably  could  best  select  the  desired  signal  from 
interfering  signals  because  of  the  complex  information 
Involved.  Two  dau  reduction  techniques  are  proposed. 
In  the  first  S3rstem,  the  operator  acts  as  the  detector, 
and  the  frequencyvs-time  characteristics  of  an  esti- 
mate of  the  signal  are  adjusted  by  the  operator  to 
approximate  those  of  the  received  sigiud  in  a  series 
of  convergent  spectographic  presentations.   The  second 
technique  provides  visually  supervised  phase  detection 
of  the  desired  signal,   in  this  case,  the  operator  is 
presented  with  a  phase -Interference  pecteriMrf  the 
desired  signal  with  respect  to  tte  best  estimated  signal 
produced  by  the  spectrogrsphlc  process. 


FOOD,  HANDLING,  AND  MCKAGING 

EQUIPMENT 

TID-18285 

Pish  and  Wildlife  Service,  Gloucestjar,  Mass. 
LOW-LEVEL  RADIATION  PRESERVATION  GF 
FISHERY  PRODUCTS.    Rept.  for  Oct  60-Oct  62. 
Josflfrii  W.  Slavin,  Maynord  A.  Steinharg,  and  Thomas  J. 
Connors.   Apr  63,  36p 
Cantroa  AT(49-11)1889 
GTS  $L00 

I 

DESCRIPrORS:  *Food,  •Fishes,  MoW,ca,  Irradiated 
foods,  •Preservation. 


1 


TID-19969 

Pish  and  Wildlife  Service,  Gloucesb^r,  Mass. 
STUDY  OF  IRRADIATED-PASTEURlZED  FISHERY 
PRODUCTS,   Kept,  for  1  Oct  62-30  Sap  63. 
Josei^  W.  Slavin  and  Louis  J.  Ronslyalli.   29  Nov  63. 
81p 

CoBXnct  AT(49-11)1889 
OTS  $2.00 

DESCRIPTORS:  •Food,  •Fishes,  LnUllated  Iboda, 
Pasteurization. 


MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 

Engines  and  Propulsion  Systems 

BNL-855(PR-7) 

Brookhaven  National  Lab. ,  Upton,  N.  Y. 
HIGH-TEMPERATURE  LIQUID-METAL  TECHNOLOGY 
REVIEW. 

A  bimonthly  technical  progress  review.  Volume  2.  no.  1. 
Feb  64,  50p  PR -7 
OTS  $1.25 

NASA -TN-D- 2281 

Lewis  Research  Center,  National  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio 
RESEARCH  ON  RESISTANCE -HEATED  HYDROGEN 
THRUSTORS 

John  R.  Jack.  Ernie  W.  Spisz,  and  Paul  F.  Brinich. 
Apr  64,   27p 
N64- 19293 
OTS  $0.75 

DESCRIPTC»S:  •Electric  propulsion,  •Hydrogen, 
Heat  exchangers, 

NASA-TN-D-2172 

Lewis  Research  Center,  Natlraial  Aeronautics  and 

Space  Administration,  Cleveland,  Ohio 
STATUS  OF  ELECTROSTATIC  THRUSTORS  FOR 
SPACE  PRCXmjSION 

William  R.  Mikelsen  and  Harold  R.  Kaufman.  May  64, 
128p 

N64- 19477 
OTS  $2.75 

DESCRIPTORS:  *Space  propulsion,  •Electric 
propulsion. 


AD-426  852 

National  Research  Council  of  Canada,  Ottawa.  Div. 

of  Mechanical  Engineering, 
AERODYNAMIC  PERFORMANCE  OF  A  TRACnON 
TURBINE  SUITABLE  FOR  A  GAS  TURBINE 
LOCOMOTIVE 
U.  Gkapuu.  Feb  63,  5^ 

Mechanical  Enjdneerlng  repc  MT-50;  N.R.C.  no.  7775: 
N64-14084 
OTS  $&60 

DESCRIPTORS:  *Gas  tuztines.  Aerodynamic  loading. 
Tests,  Totgue,  Velocity,  Operation,  Tui«nes, 
Locomotives,  Performance  (Engineering^. 

A  two-stage,  low  reaction  traction  tuxtine  suitable  for 
a  gas  turbine  locomotive  powerpLant  was  tested  under 
unheated  inlet  conditions  over  a  range  of  speeds  and 
pressure  ratios.  The  aerodynamic  performance  charac- 
teristics are  praeented  in  some  detail.  The  swallowing 
capacity  and  efficiency  of  the  turbine  were  found  to  be 
somewhat  below  the  expected  figures.   A  number  of 
changes  are  suggested  on  the  strength  of  test  results. 
(Authoi) 
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Transport,  Traction  and  Hoist  Facilities 

PB-166  022 
Davidson  Lab. ,  Stevens  Inst,  of  Tech.,  Hcdwken, 

N.  J. 
RESULTS  OF  TURNING  AND  BACKING  TESTS  OF  A 
SELF-PROPELLED  1/6. 4I8-SCALE  MODEL  OF  THE 
DRAKE  (XM-I57).   Jul  58.  8p 
Contract  DA30-069-ORD-1763 
Rapt.  no.  710 
OTS  $1. 10 

DESCRIPTORS:  •Amphibious  vehicles,  Maneuverability, 
Tests,  Velocity. 


FB-166  012 

National  Researdi  Council  rf  Canada.  Ottawa.  Div. 

of  Mechanical  Engineering. 
AN  HYDRAUUCALLY  OPERATED  GATE  FOR  SNOW- 
PLOWS 

M.  S.  Kuhring.  Feb  63,   26p 
Mechanical  Engineering  rept.  ME-213;  N.R.C. 
no.  7328 
OTS  $2.60 

DESCRIPTORS:  ♦Snow  vehicles,  •Snow  removal. 
Maintenance  vehicles.  Hydraulic  systems. 

The  report  describes  work  done  with  an  hydrauUcally 
operated  gate  to  prevent  snow  from  snowplow  blades 
from  blocking  cross  streets,  private  driveways  and 
fire  hydrants.  The  gate  worked  saUsfaaorily  in  heavy 
snow.  (Author) 


MATERIALS 

AD-420  569 

Mater iadyne  Div. ,  Pfaudler  Permutit,  Inc. , 

Alfred  Station,  N.  Y.      . 
RESEARCH  ON  THE  THERMAL  PROPERTIES  OF 
ZIRCONIA.  Final  tedmical  rept.  on  Bonding  in  Meul 
Ceramic,  Ceramic  and  Inter  metallic  Systems. 
R.  B.  BurdlckandW.  R.  Hoskyns.   Sep  63,   y3p 
Contract  AF33(616)8208 
ARL-63-I70;  N63-23105 
OTS  $2.25 

DESCRIPTORS:  *Zirconlum  compounds,  *Oxides, 
•Refractory  materials,  ElasUcity,  Thermal  expansion. 
Thermal  diffusion,  Shear  stresses.  Thermal  proper- 
ties. Additives,  Magnesium  compounds.  Aluminum 
compounds.  Cerium  compounds.  Calcium  compounds. 
Titanium,  Ztrconlum. 

Thermal  expansion,  thermal  dlffuslvlty  and  elasticity 
measurements,  over  a  range  of  temfferatures,  ware 
made  for  zirconia  bodies  modified  by  additions  of  MgO, 
AI2O3,  Ce02.  CaO,  Ti,  and  Zr.  The  effects  of  the  addi- 
tives on  these  thermal  properties  at  zirconia  were 
demonstrated.   Specimens  of  unstabilized  monocllnic 
zirconia  were  prepared  by  hot  pressing.  The  elastic 
moduli  at  these  specimens  were  measured  by  a  sonic 
method  in  the  temperature  range  25  to  lOOOC.  Appli- 
cation of  mathematical  expressions  developed  for  the 
porosity  dependence  of  elastic  modulus  of  refractory 
oxides  led  to  the  calculation  d  Young's  and  shear 
moduli  at  zero  porosity  of  tills  material  in  the  specified 
temperature  range.  (Author) 


FB-166  036 

Sharp  (George  G.)  Inc. ,  New  Yoik 
CARGO  HANDLING  STUDY. 
Nofv  63,  16^ 
Contract  MA-3019 
V5257 
OTS  $12.00 

DESCRIPTORS:  •Shipping,  •Cargo,  Handling,  Coats, 
•Hoists,  •Trucks,  Trailers,  •Conveyors,  •Storage, 
Ship  dedcs,  SMp  structural  components. 

The  primary  objective  of  the  study  Is  to  review,  ana- 
lyze, and  evaluate  the  existing  cargo  handling  techniquef 
and  equipment  used  on  American  and  foreign  shipe,  and 
to  identify  areas  of  defldeocies  and  to  point  out  possible 
Improvements  over  existing  cargo  hanciling  systems. 
The  scope  of  the  study  covers  cargo  handling  rigs, 
cranes,  individual  system  components  such  as  unit 
iionfiUng  equipment,  conveyors,  elevators,  and  miscel- 
laneous components  associated  with  cargo  handling 
and  stowage. 


AD-277  791 

McDonnell  Aircraft  Corp. ,  St.  Louis,  Mo. 
UNPUBLISHED  MATERIALS  RESEARCH  AND 
DEVELOTMENT  PROGRAMS.    Semiannual  summary 
rept.  no.  1.   10  Jul  62.  90p 

Contracts  AF33(657)7749  and  BPSN218-7381)73812 
Rept.  no.  8939 
OTS  $8. 10 

DESCRIPTORS:  •Metals,  Steel,  Titanium  alloys. 
Cobalt  alloys.  Nickel  alloys.  Stainless  steel.  Refrac- 
tory metals,  •Materials,  •Plastics,  Plating,  •Finishes 
and  finishing,  *Lubricant8,  ♦Electroforming,  Mechanical 
properties.  Chemical  properties.  Physical  properties. 
Tests. 


Fifty  current  test  programs  have  been  reviewed, 
summarized,  and  index  coded  for  content.  The  test       * 
programs  si^mitted  can  be  categorically  gprouped  as 
follows:  mechanical,  physical,  chemical  and  miscella- 
neous properties  of  the  light  metals,  low  and  ultra 
high  strength  steels,  austenltic  stainless  steels,  nickel 
chromium  steels,  titanium  alloys,  cobalt  base  alloys, 
nickel  base  alloys,  and  refractory  metals;  mechanical, 
physical  and  miscellaneous  properties  of  plastic  mate- 
rials, such  as  acrylics,  epoxys,  phenollcs,  polyesters, 
uretbanes  and  vinyls;  effects  of  plating  on  the  fatigue 
strength  of  4340  steel;  chemical  and  miscellaneous 
properties  of  organic  finishes,  inorganic  finishes,  sur- 
face conditioning  treatments  and  chemical  finishes 
when  exposed  to  a  corrosive  environment  and/or  ele- 
vated temperature;  effects  of  inorganic  finishes  on  the 
mechanical,  physical  and  chemical  properties  of  refrac- 
tory metals;  chemical  aixl  miscellaneous  properties  of 
lubricants;  and  mechanical,  physical  and  chemical 
properties  of  nickel  and  copper  electroforroed  parts. 
S-26 


Fuels,  Lubricants,  and  Hydraulic  Fluids 


cUi 


ST  DOUBLE-BASE 


FB-166  029 

Allegany  BaUlstlcs  Lab. ,  Hercules  Powder  Co. , 

Cumberland,  KbL 
HAZARDS  EVALUATION  OF  THE 
MANUFACTURING  PROCESS 
R.  H.  Rlchardaon.  Dae  60,  65p 
Contract  NOxd-16640 
Rept.  no.  ABL/X-47:  AD-250  858 

ars$«.6o 

Presented  at  Ae  16th  JANAF  Solid  Pr6pellant  Group 
Meedng  held  in  Dallaa,  Texas,  June  U-16»  196a 

DBSCRIFTORS:  *Solld  rocket  propenloica,  •Hazards, 
Handling,  Tranapoitatlon,  Storage,  Ccmibustion,  Tem- 
perature, Casting,  Manufacturing  methods,  Bxplosi<»is, 
Detonations 


il 


In  early  1958,  a  program  was  begun  losing  the  Applica- 
tion Medxxl  to  assess  the  hazards  inherent  in  the  case 
pxopellant  process.  Tlie  purpose  of  this  program  was  to 
ensure  safety  during  the  manufactur4  handling  and  stor*- 
age  of  solid  propellant  products.  A  disquisition  of  both 
the  Relative  and  Application  Methods  of  acquiring  and 
applying  sensitivity  data  is  presented.   The  applicability, 
purposes,  shortcomings,  and  environmental  factors  in- 
fluencing existing  sensitivity  tests  are  discussed.  Also, 
presented  is  the  application  of  sensitivity  tests  and  re- 
sults of  the  investigation  of  die  hazards  invodved  with  the 
introduction  of  ammonium  perchlorate  into  the  cast  pro- 
pellant process,  on  die  basis  of  these  investigations  the 
foUowlng  have  been  concluded*  The  Application  Method  of 
hazards  assessment  is  more  realistic,  reliable,  and  ap- 
plicable than  the  previously  used  ReUtive  Mediod. 
(Author) 

FB-166  027 

Materials  Lab. ,  [Aeronautical  Systems  Div.  \ 

Wright-Patterson  AFB,  Ohio. 
THE  USE  OF  INFRARED  AND  EMISSION  SPEC- 
TROSCOPY IN  THE  IDENTIFICATION  OF  AIRCRAFT 
GREASES  Tj 

Freeman  F.  Bentley,  James  A.  Reanjer,  and  Eugene  F. 
Wolfarth.  Jul  55,  34p 
WADC  Technical  note  55-311 
OTS  $3.60 

DESCRIPTORS:  •Greases,  Lubrication,   •Airplane 
engine  oils.  Aircraft,  Air  Force,  Armed  forces 
supplies,  •Infrared  spectroscopy,  Enilssivity, 
Identification. 


Infrared  spectra  and  emission  data  00  all  the  available 
Air  Force  specification  greases  and  several  foreign 
greases  are  compiled  in  this  r'  port.  jThls  investigation 
demonstrates  that  small  samp    s  of  hydrocarbon  oil, 
ester,  or  silicone  oil  based  greases  can  be  readily 
Identified  by  infrared  and  emission  techniques.   The 
variation  of  ingredients  in  greases  produced  by  various 
manufacturers  qualified  under  the  same  specification 
number  points  to  the  need  of  obtaining  compositional 
data  on  various  greases  within  the  same  specification. 
(Author) 


AD-414  730 

National  Research  Council  of  Canada,  Ottawa. 

Div.  of  Mechanical  Engineering. 
EXPERIMENTS  ON  IGNmON  OF  BIPROPBLLANTS 
UNDER  VACUUM  CONDITIONS  .   I.   ON  PYROTECH- 
NIC idNITION  OF  ETHYL  ALCOHOL  AND  LIQUID 
OXYGEN 

R.  Sandri  and  R.  BiUingham.  May  63,  29p 
Mechanical  Engineering  rept.  MP- 27;  N.R.C.  7458 
OTS  $2. 60 

DESCRIPTORS:  •Liquid  rocket  propellents,  Hypergollc 
rocket  propellants,  •Bipropellants,  •Ethanols,  •Lique- 
fied gases.  Oxygen.  Ignition,  •Rocket  igniters.  Pyro- 
technics, Vacuum  systems.  Combustion  gases. 

A  series  of  experiments  were  carried  out  with  three 
different  types  of  pyrotechnic  igniters.  These  igniters 
were  installed  in  a  small  uncooled  combustic»  chamber 
which  was  mounted  on  top  of  a  580  cu.   ft.  tank  which 
could  be  evacuated.   First,  the  igniters  were  fired  with- 
out propellants  both  in  vacuum  .and  at  aonospheric 
pressure.   The  pressure  produced  by  the  igniter  powder 
gases  inside  the  combustion  chamber  was  measured  as 
a  function  of  time.    After  tliat,  the  Igniters  were  used 
for  the  ignition  of  alcohol  and  liquid  oxygen.   These  pro- 
pellants were  injected  into  the  combustion  chamber  under 
varying  conditions  which  were  controlled  by  an  automatic 
timing  device.   In  this  case,  propellant  rates  of  flow,  in- 
jecticm  pressures,  combustion  chamber  pressure  and 
pressure  build-up  in  the  vacuum  tank  during  firing  were 
recorded  and  measured.   It  was  possible  to  obtain  de- 
tailed information  on  the  caiditions  required  for  satis- 
factory ignition  afld  on  the  transient  phenomena  preced- 
ing and  following  it,  as  well  as  on  the  behaviour  <rf  the 
conponents  of  the  liquid  propellant  injection  system. 
(Author) 

A'D-280  640 

National  Research  Council  of  Canada,  Ottawa.  Div.  of 

Mechanical  Engineering. 
A  QUANTFTATIVE  METHOD  FOR  THZ  AhiALYSIS  OF 
SOLVENT  AND  BASE  LUBRICANT  CONTENTSsOF 
AUTOMOTIVE  HYDRAUUC  BRAKE  FLUIDS 
R .  Brisebois  and  L.  Gardner.  Jan  62,  23p 
Mechanical  Engineering  rept,  MP-23;  N.R.C.  no.  6758 
OTS  $2.60 

DESCRIPTORS:  Hydraulic  fluids,  •Hydraulic  brakes, 
•Lubricants,  •Solvents,  Quantiutive  analysis.  Chroma- 
tographic analysis 

A  method  is  presented  for  the  quantitative  dstermination 
of  the  solvent  components  and  base  lubricant  content  of 
automotlye  hydraulic  brake  fluids.  A  gas  chromato- 
graphic procedure  is  used  to  determine  the  various  sol- 
vents present,  the  base  lubricant  content  then  being  db- 
tained  by  difference  from  100  percent.  (Author) 
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^  Plottict 

OTS  SB-524 

Office  of  Technical  Services,  Dept.  of  Conunerce, 

Waghingtoo,  D.  C. 
EXPANDED  PLASTICS.   Nov  63,  12p 
OTS  Selective  Bibliography  SB-S24 
OTS  $0. 10 

DESCRIPTORS:  ^Bibliographies,  Plastics,  'Expanded 
plastics.  Foam  rubber.  Packaging  materials,  Heat- 
resistant  plastics.  Sandwich  construction.  Underwater, 
Adhesion. 

Lists  175  reports  and  translations  on  foaming-in-place 
resins,  latex  foam  packing  materials,  heat  resistant 
core  materials  for  sandwich  construction,  rigid  urethane 
.  foams,  resilient  and  flexible  plastic  foams,  underwater 
adhesion  of  foams,  medical  uses  of  foamed  plastics 
among  other  subjects. 

SC-R-64-124 

Sandia  Corp. ,  Albuquerque,  N.  Meat. 
THE  EFFECT  OF  RADIATION  ON  THE  MECHANICAL 
PROPERTIES  OF  POLYMERS,  UNCLASSIFIED  LTTERA- 
TURE  1955  TO  OCTOBER,  1963 
R.  K.  Traeger.  Mar  64,  36p 
OTS  $0.75 


MATHEMATICS 

P3-I65  966 

Electrical  Engineering  Research  Lab. ,  Univ.  d 

Illinois,  Urbana. 
ON  THE  SOLUTION  OF  A  CLASS  OF  WIENER-HOTF 
INTEGRAL  EQUATICWS  IN  FINITE  AND  INFINITE 
RANGES.  Technical  rept.  no.  37 
Raj  Mittra.   15  May  59,   52p 
Contract  AF33(6l6)6079 
AD- 220  543 
OTS  $5.60 

DESCRIPTORS:  'Integral  equatioos.  Integral 
transforms,  Matrix  algebra,  'Communication  theory, 
Electromagnetic  waves.  Propagation,  Simultaneous 
equations.  Numerical  analysis. 

An  investigation  is  presented  at  the  Wlener-Hopf 

int^ral  equation  g(t)rj        flfr)  Klt-rdTfor  a  T 

o 
eldier  finite  or  infinite.  The  assumption  is  made  that 
K  It    admits  of  an  expression  of  the  form 

-kj|t| 
K  M?  Cm  e  .  The  method  at  solution  for  the 

semi-infinite  range  (T=  co)  is  discussed  and  dien  ex- 
tended to  T  finite.   Two  basically  different  approadies 
are  used;  the  first  leads  to  a  set  of  simultaneous  equa- 
tions which  can  be  solved  by  analytic  means,  and  the 
second  uses  the  technique  of  Fourier  transforms  in 
a  complex  plane  and  is  more  suitable  for  an  iterative 
method  at  solution  for  die  finite  T  case  tffr  Tr  oo,  the 
Wlener-Hopf  technique  yields  the  answef-tllrectly). 
The  eigenvalue  problem  corresponding  to  the  above 
kernel  is  also  discussed.  Suitable  numerical  examples 
are  included  and  certain  applications  in  the  fields  at 
Information tieory  and  electromagnetic  wave  propaga- 
tion are  also  pointed  out.  (Author) 


LA-3007 

Loe  Alamos  Scientific  Lab. ,  N.  Mex. 
AN  UNCCNDrnC»IALLY  STABLE  IMPUCIT  MF- 
FERENCE  SCHEME  FOR  THE  HYDRODYNAMICAL 
EQUATIONS 

James  Turner  and  Barton  Wendroff.    1  Oct  63,  4Sp 
Contract  W740!>-eng-36 
OTS  $0.75 


N64-18424 

Queensland  Univ. ,  Brisbane  (Australia). 
AN  mFXNTTE  CLASS  OF  PERIODIC  SOLimONS  OF 
x+2]^-p(t) 

G.  R.  Mbrrla.   [19S8]  14p 

Contracts  NASw-845:  AF49(639ia42  and  NaDr-3693(0Q) 
NASA-CR-53562 
OTS  $1.60 

DBSCRIFrORS:  'Osdllatloa,  Topology,  *NonUiiear 
dtflerential  eqfuatloaa. 

IB-165  970 

Stanford  Univ. ,  CoUf.  School  at  Hiimanlriee  and 

Sciences. 
NUMERICAL  SOLUTION  OF  BOUNDARY-VALUB  PROB- 
LEMS BY  THE  METHOD  OF  XNTEGRAL  OPERATORS 
Technical  rept.  CS  4 

Stefan  Bergman  and  Jbhn  G.  HerxioC  28  P^  64,  35p 
OTS  $3.  60 

DESCRIPTORS:  *Boundary  value  problemo,  *Numerlcal 
methods  and  procedures.  Integrals,  ^Opexators  (Mathe- 
matics), ^rtlal  dlffereittlal  equations,  Progzommlng 
(Computers) 

Linearpan^  dlfl^jentlal  equations  at  the  form 

11(0)  mUxx-t-Uyy-^cffsO       c|fO 
In  two  real  variables  x  and  y  where  c  la  a  real  polynomial 
in  X  and  y  are  considered.  A  solutLon'tr  at  the  above 
equation  in  a  simply  connected  bounded  domain  D  which 
assumes  prescribed  values  on  the  boundary  C  of  the  do- 
main D  was  sought.  Assuming  that  the  boimdary  C  is  a 
closed  curve  which  is  a  sum  of  a  finite  number  at  analy- 
tic curve  segments,  and  that  for  this  domain  D  die  above 
equation  has  no  eigenvalues;  this  is  ensured  If,  for  ex- 
ample, c  is  negative  throu^^iout  D> 


Computif^g  Devices 


AD-428  087  repriced 

Adaptronics,  Inc.,  Alexandria,  Va. 
THEORY  OF  PROBABILITY  STATE  VARIABLE  SYS- 
TEMS. VOLUME  ni:  MONOTYPE  SYSTEM  THEORY 
AND  CONSIDERATICWS  FROM  AUTOMATA  THE(»Y, 
Final  rept.,  15  Oa  61-14  Oct  62 
L.  O.  Gllstrap,  Jr. ,  M.  J.  Pedelty.  and  R.  J.  Lee. 
Dec  63,   150p 
Contract  AF33(657)7100 
ASD-TDR -63-664,  Voluooe  m 
OTS  $2.75 

DESCRIFTC»S:  'Automata,  Theory,  'Cybernetics, 
Panem  recognition.  Redundant  components,  'Com- 
munication theory,  Control  systems.  Stability, 
'Decision  making,  'Artificial  intelligence,  Learning, 
'Co.-npjter  logic,  'Switching  circuits.  Feedback, 


^!-!!?i!*^  "*  probability  state  variable  systems  is  ex- 
anuned  from  two  points  o*  view.  The  first  point  at  view 
is  dut  c*  aicomata  theory  and  the  problems  of  automaton 
environment  interactloa  is  discussed.  Second,  a 
detailed  structural  model  at  a  generajUzed  switching 
device  is  formulated  and  die  major  problems  at  interest 
in  die  dieory  of  mcmotype  probability  state  variable  sys- 
wmsare  described.  Novel  madiematical  mediods  for 
determining  properties  of  die  probability  state  variable 
device  are  developed.  An  index  notatl«  for  logic  prob- 
lems is  presented  and  some  at  die  general  properties  of 
switching  networks  are  analyzed  using  this  notation. 
(Author)  (See  also  AD-428  099) 

IS-833 

oi?^  b^^  ^^*  ^'***  "'^^-  ^  Sciibce  and  Tech. 

CALCULATONS^"^  POR  THERM^  DIFFUSIVrTY 

Arthur  H.  Klein.   Feb  64,  20p 

Contract  W7405-eiw-82 

OTS  $0.50 


ANL-6654 

Argonne  National  Lab. ,  111. 
A  METHOD  OF  CALCULATING  TRANSIENT  TB**' 
PERATURES  IN  A  MULTIREGION,  AXBYMMETOIC, 
CYLINDRICAL  CONFIGURATION.   THE  ARGUS 
PROGRAM.  1089/RE24d,  WRITTEN  IN  FORTRAN  D. 
D.  F.  Schoeberle,  J.  Heescand.  and  L.  B.  Miller. 
Nov  63,  I19p 
Contract  W31-109-eQg-38 
OTS  $2. 50 


Calif. 
PROGRAM  FOR  SNAP 


NAA-SR-9190 

Atomics  International,  Canoga  Park, 
THE  SNAPKIN  VI  COMPUTER  PROGl». 
REACTOR  KINETICS  CALCULATIONS 
W.  A,  Rhoades.  [15  Apr  64]  107p 
Contract  AT(ll-l)GEN-8 
OT5$Z25 


WAPD-TM-377 

Bettls  Atomic  Power  Lab. ,  Plttsburii,  Pa. 
EQUATIONS  AND  PROGRAMS  FOR  SOLUTIONS  OF 
THE  NEUTRON  GROUP  DIFFUSION  EQUATK)NS  BY 
SYNTHESIS  APPROXIMATIONS.    Interim  memo. 
S.  Kaplan,  a  J.  Marlowe,  and  W.  R,  CodwelL  Dec  63, 
81  p 

Contract  ATX11-1X;EN-14 
OTS  $1.75 


DESCRIFTORSt  Neutrons,  'Neutron  trtosport  dieory. 
Integral  equations,  'Programming 


WAPD-TM-407 

Bettls  Atomic  Power  Lab.,  Pitt8burgl^  Pft. 
RECAP-1.    A  MCNTE  CARLO  PROC^AM  FOR 
ESTIMATING  EPTTHERMAL  CAPlTJRk  RATES  IN 
SLABS.    Interim  memo.  [I 

N.  R.  Condelore  and  R.  C.  Cast.    Odt  63,  38p 
Contract  AT(11-1)GEN-14 
OTS  $1.00  II 


DESCRIPTORS:  'Neutrons, 
•Monte  Carlo  method. 


'Programming  (Computers), 
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WAPD-TM-398 
Bettls  Atomic  Power  Lab.,  Pittsburgh.  Pa. 

CT^^fTii-i'vcc'^^^?'^^'^^^  PROGRAM  FOR  THE 
Sr?5^^^^^^  OP  A  THICK  SHELL  OF  REV- 

oumoN  wrra  ahsymmetric  pressures, 

TEMPERATURES,    AND  DISTRffilTTED  LOADS 
C.  M.  Frledrich.    Dec  63,    65p     . 
Contract  AT(11-1)GEN-14 
OTS  $1.50 

S!r^^"T°^^=T°^*™"'*"8<C°'"P««").  •Stresses. 
Mathematical  analysis 

HASL-141 

Nw  Yort"  ^^"^  ^^' '  '^*°™**'  ^^""^^  Commission, 
COkSjT^  address  UNTT  for  the  IBM  1620 

kl'f/^yk.^'  ^'  Graveson,  and  M.  E.  Cassldy. 
uec  o3,  1^ 

OTS  $0.50 

PB-165  968 

Institute  of  Science  and  Tech. ,  Univ.  of  Michigan. 

Ann  Arbor. 
A  DIGFTAL  COMPtTTER  PROGRAM  FOR  ANALYZING 
SEDIMENTATION  EQUILIBRIUM  DATA 
Gordon  L.  Nordby  and  J.  L.  Oncley.   Jan  64.  45d 
Grants  NIH-H-2127  and  HE-07696-01 
Biophysics  Research  repts.  no.  1 
OTS  $4. 60 

DESCRIPTORS:  'Programming  (Computers).  Chemical 
equiUbrium,  Proteins,  CoUolds,  Solutions,  Molecular 
properties.  Seperation.  Centrifuges,  'Biophysics. 
'Statistical  analysis. 

This  program  analyzes  Raylei^  interference  fringe 
patterns  obtained  either  dt  farrn  from  suitable  equilib- 
rium sedimentation  experiments  or  dg  novo  from  a 
suitable  fringe  pattern  simulator  (PB-165  969.   In  the 
analysis,  bodi  a  solute  molecular  weight  and,  in  effect, 
a  solute  activity  coefficient  are  adduced  concomi- 
tantly from  the  fringe  pattern  data.   The  equation  upcm 
which  the  analysis  is  based  emerges  from  a  general 
force  equation  descriptive  of  the  state  of  equilibrium 
in  a  sedimentation-diffusion  context.   The  analysis 
performed  by  this  program  is  a  multivariate  linear 
regressi<Hi  analysis  which  uses  an  equation  derived 
rather  directly  from  the  system  model  equation. . 
This  program  constitutes  a  set  of  instructions  by  means 
of  which  an  IBM  7090  computer  analyzes  data  from 
suitable  equilibrium  sedimentation  experiments. 

PB-165  969 

Institute  of  Science  and  Tech.,  Univ.  of  Michigan. 

Ann  Arbor.  "^ 

A  DIGFTAL  COMPUTER  PROGRAM  FOR  SDklULAT- 
ING  SEDIMENTATION  EQUILIBRIUM  DATA 
Gordon  L.  Nordby  and  J.  L.  Oncley.   Jan  64.  36d 
Grants  NIH  H-2127  and  HE-07969-01 
Biophysics  Research  repts.  no.  2 
OTS  $3.60 

DESCRIPTORS:  'Programming  (Computers),  'Bio- 
physics, Statistical  analysis,  'Simulation,  Chemical 
equilibrium.  Solutions. 
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This  program  causes  fringe  position  data  for  equi- 
librium sedimentation  interference  optics  models  to 
be  computed.   The  data,  which  has  the  form  of  fringe 
number  (J)  and  fringe  position  (R)  sets,  simulates 
that  obtained  from  appropriate  sedimentation  equi- 
librium experiments. .  Data  conforming  to  certain 
models  of  solute  behavior  is  generated.   This  pro- 
gram constitutes  a  set  of  instructions  by  means  of 
which  an  IBM  7090  computer  simulates  data  obtained 
from  suitable  equilibrium  sedimentation  experiments. 

LA-3043 

Los  Alamos  Scientlflc  Lab. ,  N.  Mex. 
AN  INTEGRATED  SERIES  OF  CRYSTALLOGRAPHIC 
CXDMPUTER  PROGRAMS.  H.  PROCESSING  COL- 
LECTED INTENSITY  DATA 

Allen  C.  Larson,  DonT.  Cromer,  andR.  B.  Roof.  Jr. 
Jan  64,   6lp  "' 

Contract  W7405-eng-36 
OTS  $1.50 

AD-425  027 

Rand  Corp. ,  Santa  Monica,  Calif. 
HOW  TO  BUILD  AND  ANALYZE  DECISION  TABLES 
Solomon  L.  Pollack.  Nov  63,   18p 
P-2829 
OTS  $1.60 

Presented  at  the  Air  Defense  Command  Automation 
Symposium,  Colorado  Springs,  12  Nov  63 

DESCRIPTORS:  •Tables,  •Management  engineering, 
"•Operations  research,  Etesign,  •Decision  theory, 
Aut<Anation,  •Dau  processing  systems.  Analysis, 

Decision  ubles,  a  framework  for  describing  a  set  (rf 
related  decision  rules,  can  improve  the  communication 
and  documeocatlon  achievable  by  previous  techniques 
8u<±  as  flow  charting  and  narrative  descriptions  at  data 
processing  problems,  particularly  those  containing 
many  complex  decision  rules.  In  addition,  decision 
tables  offer  system  analysts  the  potential  to  eliminate 
'  inconsistencies  and  redundendes  in  each  set  of 
specified  decision  rules  and  to  produce  computer 
programs  that  are  efiicient  In  the  use  o(  computer 
storage  and  computer  running  time.  Dedslcn  ubles 
also  enable  the  system  analyst  to  determine  if  he  has 
considered  all  of  the  possible  dedsioa  rules  that  can  be 
formed  from  a  particular  set  of  conditions.  The  con- 
version at  system  applications  to  decision  tables,  a 
process  which  entails  making  decisions  on  how  large 
the  individual  tables  should  be  and  what  system 
parameters  should  be  included  is  described.  The  tech- 
nique for  reducing  the  number  at  written  dedslcn -rules 
18  also  described.  Once  dedslon  tables  are  written, 
they  should  be  checked  for  completeness  and  consistency 
This  paper  will  describe  and  illustrate  the  rules  that 
enable  system  analysts  to  insure  the  following:  (1)  that 
all  pMSlble  combinations  at  conditions  far  die  problem 
have  been  considered,  (2)  that  the  system  does  not 
prescribe  different  actions  for  the  same  situation,  and 
(3)  that  the  system  describes  each  situation  and  its 
actions  once  only.  (Autha  ) 


AAECHANICS 

PB-166  038 

Douglas  Aircraft  Co. ,  Inc. ,  Santa  Monica,  Calif. 
A  MATRIX  METHOD  FOR  THE  BUCKLING  OF 
STRUCTURAL  PANELS  SUBJECTED  TO  CREEP  BN- 
VmCWMENTS. 

Final  rept. ,  Jul  6-lJun  62,  on  Structural  Analysis 
Methods 

D.  S.  Warren,  Nov  62,  195p 
Contract  AF  33(616)8359, 
Rept.  no.  LB-31023;  ASD-TEHl-62-740 
OTS  $13.  50 

DESCRIPTORS:  •Panels  (Structural),  Structural  parts. 
Creep,  •Buckling  (Mechanics),  Analysis,  •Matrix 
algebra.  Programming  (Computers),  Digital  computers. 
Sandwich  (>anels. 

A  method  for  the  analysis  of  the  buckling  of  plane 
structural  panels  subjected  to  creep  environments  is 
presented  and  evaluated.   The  method  is  writtoi 
matrically  for  simplified  programming  for  a  modem 
digital  computer  installation.   A  suitable  sequence  of 
computer  operations  is  described  in  detail.   The 
sequence  of  computer  operations  includes  autcmatic 
iteration  to  provide  for  geometric  nonlinearity,  and  an 
incremental  approach  to  account  for  plastic  deforma- 
tion.   Initial  eccentricity  is  included  explicitly  and  the 
limiting  case  of  a  structure  without  eccentricity  can  be 
investigated  by  an  eigenvalue  definition  available  at  an 
early  stage  of  the  computing  process.   Test-theory 
comparisons  are  presented  for  a  series  of  structural 
panels  subjected  to  eccentric,  in-plane,  compressive 
loading  and  elevated  temperatures.   It  is  concluded  that 
the  method  is  economically  practical  and  theoretically 
sound.  (Author) 

PB-166  007 

IlIT  Research  Inst. ,  Chicago,  m.  J 
TESTS  ON  THE  LOADING  OF  HORIZC»fTAL 
CYLINDRICAL  SHAPES.   Rept.  for  Mar-Jun  53,  on 
Operation  Upshot- Knot- hole 

Eugene  Sevln.   Oct  55,  declassified  17  Jan  62,  109p 
Contract  AF 33(038)30029 
Rept.  no.  WT-722 
OTS  $9. 10 

DESCRIPTORS:  "Nuclear  explosion  damage,  •Blast, 
Shock  waves,  •Structural  shells,  •Cylindrical  bodies, 
•Tanks  (Containers)  Explosion  effects.  Pressure, 
Strain  (Mechanics),  Loading  (Mechanics). 

The  general  objective  of  the  test  was  to  increase  the 
knowledge  of  blast  loadings  on  structiures  of  cylindrical 
shape.   The  specific  objectives  were  to  determine  the 
effect  of  (1)  shock  strengA.  (2)  size  (1.  c. ,  scaling),  (3) 
ground  proximity,  and  (4)  three-dimensionality.   Five 
horizontal  cylinders  of  various  size  and  distance  above 
ground  were  situated  in  the  Mach  region  of  two  shots. 
Instrumentation  consisted  of  pressure  gages  and  strain 
gages,  jthe  latter  representing  the  output  of  a  net  force 
measurement  system.  Most  of  the  test  objectives  could 
not  be  realized.   The  pressure-time  distribution  was  ob- 
tained on  a  cylinder  one  radius  above  the  ground.  The 
results  indicate  the  build  up  and  clearing  times  to  be 
essentially  the  same  as  for  a  cylinder  in  free  space, 
except  for  a  somewhat  longer  clearing  time  on  the  front 
face.  The  analysis  of  pressure  gage  data  obuined  from 
a  vertical  cylindrical  storage  tank  indicates  that  the 
finite  size  of  the  tank  did  not  affect  the  frcmt  face  loading 
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appreciably,  the  loading  on  the  back  side  built  up  some- 
what more  rapidly  than  predicted  for  a  two-dimension«l 
cylinder.  (Author) 


r 


Toronto 


AD- 279  325 

Institute  [for Aerospace  Studies]  Univ. 

(Canada) 
ANALYSIS  OF  THE  PERFORMANCE  ^  THE  UTIA 
RANDOM  LOAD  FATIGUE  FACILITY 
J.  B.  Cvr.   Oct  61,  47p 
Contract  AF49(638)548 
UTIA  Technical  note  no.  54;  APCXSR-l8$S 
OTS  $4.60  I 

DESCRIPTORS:  •Test  facilities,  •  Loading  (Mechanics), 
•Fatigue  (Mechanics),  Statistical  functioais.  Test 
equipment.  Analog  systems.  Design,  Analysis. 

An  analysis  of  the  performance  of  the  LJTIA  random 
load  fatigue  facility  is  presented.  Mobility  analogue 
techniques  are  utilised  to  predict  the  frequency  re- 
sponse of  the  load  output  to  the  test  specimen  for  either 
a  c(mstant  amplitude  current  or  a  Constance  amplitude 
voltage  input  to  a  basically  electro-mechanical  system. 
The  use  of  these  theroret^cal  frequency:  response  func- 
tions to  predict  the  load  capability  and  the  nature  of  the 
random  stress  output  is  demonstrated.    Experimental 
results  from  two  different  mechanical  donfigurations  of 
the  machine  are  compared  with  the  predicted  results 
and  good  agreement  is  obtained.  (Author  i 

AD-428  856  repriced 
Naml  Ordnance  Lab.,  WliltsOy:,  MiL 
DESIGN  METHGD  FOR  DOUBLE'-WALLBD  EXTERNAL 
PRESSURE  VESSELS 
M.  V.  ChurcfaUl.  F^  64,  42p 
Rape  now  NOLTR  63-249 
GTS  $1.25 

DBSCRIFT(»S:  •Prassure  yessels,  DeMLgn,  "Structural 
afaella,  SdfEened  cylinders,  Equationa,  SttMiea, 
Aapect  rwlo,  SoOrfllty,  Elastldty.  Opctmlzatlon, 
Loading  (Machanica),  Elastic  sheila,  Boams  (Structurally 
Submarine  twiia, 

By  pursuing  the  analogy  which  eadsti  beUiroen  the  rein- 
forced preasure  vessel  and  the  beam  on  an  elastic 
foundation,  and  by  syatamatlc  applicatioo  of  the  principle 
of  balanced  design,  a  set  of  equuions  it  deri^rad  by 
which  optlmiBn  values  for  wall  thickness.   Reinforce- 
ment size  and  spacing  can  be  calculated  directlv  from 
the  shell  radius,  the<lesign  pressuxp^  and  the  me- 
chanical properties  at  the  material.  Tie  element  of 
trial  and  error  is  virtually  eliminated  and  the  use  of 
iterative  medxxia  is  restricted  to  a  few  cases  in  which 
convergance  is  qMite  nqUd.  The  effect  of  rigid  end 
bulkheads  is  discussed  and  a  means  of  tninimizing 
secondary  stresses  from  that  source  Is  proposed.   A 
sample  calculation  is  given  and  a  comparison  made 
with  designs  produced  by  other  methodf,  (Author) 


AD-428  843  repriced 

Naval  Onfaance  Lab.,  WUte  Oak,  Md. 
ELACTIC  WAVE  DECAY  U 
Ptuil  Harris.  Fab  64,  27p 
Rqpc  now  NOLTR  63-219;  N64-IS5aO 
GTS  $a75 

DESCRIPTORS:  *Shock  waves,  Propagation,  EUsticltjr, 
Stresses,  Crystals,  Solids,  Attenuation,  Matnrials, 
Harmonic  analysis.  Relaxation  time.  Partial  differential 
equaSLons,  Defbrmatloo,  NonUoear  systems. 

A  dme  dependent  non-linear  formulation  of  shock  propa- 
gation in  an  originally  isocroplc  medium  is  presetted. 
It  is  postulated  diat  such  a  formulatioo  accounts  for  die 
known  nao-linearlty  of  the  disaipstlve  mechanisms  idddi 
result  in  the  decay  of  elastic  waves  in  crystalline  solids. 
By  combining  tUs  nan-Unear  theory  with  the  appropElate 
oooservation  eqiuatlons,  characteristics  and  character- 
istic equation  are  derived  which  explldtly  contain 
diaperslon  and  decay  in  terms  of  unknown  functions  of 
the  soUd  medium  in  question.   By  applying  theory  and 
experimental  data  available  from  ultrasooics  the  func- 
Uons  of  importance  to  die  linear  region  are  found.  The 
growdi  and  decay  of  the  amplitudes  assodated  widi  die 
first  non-linear  contributions  are  traced  by  seeking 
solutions  of  a  non-linear  wave  equadoo  and  applying 
^jpropzlate  boundary  condldons.  (Audxn) 
(See  also  AD^19  M2i 


Aerodynamics  and  Pneumatics 

AD- 279  634 

Institute  [for  Aerospace  Studies]  Univ.  of  Toronto 

(Canada) 
AN  INVESTKJA-nON  OF  THE  FLUCTUATING  FORCES 
ACTING  ON  A  STATIONARY  CIRCULAR  CYLINDER 
IN  A  SUBSONIC  STREAM,  AND  OF  THE  ASSOCIATED 
SOUND  FIELD 
R.  T.  Keefe.   Sep  61,  I12p 
Contract  AF49(638)249 
UTIA  rept.  no.  76;  AFOSR-2147;  N62-10771 
OTS  $9.60 

DESCRIPTORS:  •Cylindrical  bodies,  •Subsonic  flow, 
•Acoustics,  Wind  tunnels.  Test  methods.  Theory, 
Noise,  Experimental  data 

An  experimental  investigation  was  made  of  the  fluctuat- 
ing forces  acting  on  a  short  segment  of  a  1  1/8" 
diameter  stationary  circular  cylinder  placed  in  the 
UTIA  subsonic  wind  tunneU   The  fluctuating  lift  was 
measured  over  a  range  of  Reynolds  numbers  from 

oOOO  to  100, 000  and  the  fluctuating  drag  over  a  range 
of  20, 000  to  100, 000.   A  large  increase  in  the  lift 
coefficient  Occurred  when  two  circular  disks  were 
fastened  to  the  cylinder  in  close  proximity  to  the  force 
transducer.  The  measurements  of  the  acoustic  radia- 
tion from  cylinders  placed  in  a  subsonic  air  Jet  showed 
great  sensidvlty  to  the  cylinder  end  conditions.   Ex- 
periments were  performed  to  arrive  at  an  understanding 
of  the  end  effects,  with  limited  success.   A  ccxnparison 
of  a  theoredcal  estimate  of  the  acousdc  radiation  using 
the  results  of  the  force  measiurements  presented  herein 
»n  correlation  data  obtained  previously  at  UTIA  shows 
good  agreement  with  the  acoustic  measurements  on  one 
of  the  configurations  tested,  and  with  those  erf  other 
researchers  using  a  whirling  arm  apparatus.  (Audior) 
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AD-433  613 

Institute  for  Aerospace  Studies,  Univ.  of  Toronto 

(Canada). 
A  ffTATE-OF-THB-ART  SURVEY  OF  SOME  ASPECTS 
OF  THE  MECHANICS  OF  RAREFIED  GASES  AND 
PLASMAS.  Final  repc  on  Research  <hi  Aerodynamic 
Flow  Fields 

G.  N.  Patterson.  Mar  64,  235p 
Contract  AF33(616)6990 
UTIAS  Review  no.  18 
OTS  $15.50 

DESCRIPTORS:  •Superaerodynamlcs,  •Plasma  physics. 
Reviews,  Kinetic  theory.  Molecular  properties.  Ther- 
modynamics, Molecular  beams.  Mass  transfer,  Monte 
Cazlo  method.  Relativity  tlieory 

The  report  presents  a  survey  of  some  aspects  of  the 
kinetic  theory  of  rarefied  gases  (neutral  molecules)  and 
a  brief  introduction  to  the  characteristics  of  ensembles 
of  identical  charged  particles.   Consideratlai  is  given  tp 
thederlvatioD  and  properties  of  the  Boltzmann  equation. 
The  special  form  of  the  Boltzmann  equation  for  free 
molecule  flow  and  the  associated  boundary  conditions 
governing  the  dlstrlbutlcsi  function  are  discussed.   The 
latter  Involves  the  interaction  of  gas  particles  witfi  sur- 
faces -  a  subject  which  is  stil  in  an  Incomplete  condition. 
The  free  molecule  flux  of  particles  at  an  orifice  and  an 
element  of  sur&ce  of  a  body  are  considered  and  results 
are  applied  to  determine  die  aerodynanolc  properties  of 
a  sphere  in  a  hl^y  rarefied  gas.   The  Aeory  of  free 
molecule  motion  is  extended  to  include  multiple  colli- 
sions with  surfaces.  The  subject  ct  near-free-molecule 
flow  is  introduced  by  a  consideration  of  molecular  beams 
and  the  effect  of  collisions  on  beam  strength.   A  review 
of  molecular  beam  systems  from  the  point  of  view  of  de- 
sign is  included.  An  integral  equation  form  for  the  Boltz- 
mann relation,  which  facJlicates  an  iterative  method  of 
solution,  is  shown  to  be  a  suitable  basis  for  a  study  of 
the  properties  of  near-free-molecule  flow.   The  reiquired 
equations  to  be  used  for  investigating  the  aerodynamics 
of  isolated  bodies  in  near-free-molecule  flow  are  then 
discussed.  (Author)  (See  also  AD- 277  144) 


NASA -TR-R- 171 
Langley  Research  Center,  National  Aeronautics  and 
Space  Administration,  Langley  Station,  Va. 

THE  CORRELATION  OF  OBUQUE  SHOCK 

PARAMETERS  FOR  RATIOS  OF  SPECIFIC  HEATS 

FROM  1  TO  5/3  WITH  APPUCATION  TO  REAL 

GAS  FLOWS 

Mltchel  H.  Bertram  and  Barbara  S.  CocA.  Dec  63»  73p 

N64- 19235 

OTS  $1.75 

DESCRIPTCMIS:  •Gas  flow,  •Shock  waves,  •Specific 
heat, 

NASA-TN-D-2282 
Langley  Research  Center,  National  Aeronautics 
and  Space  Administration,  Langley  Station,  Va. 
STATIC  STABILITY  CHARACTERISTICS  OF  BLUNT 
LOW-FDMENESS-RATIO  BODES  OF  REVOLUTICW 
AT  A  MACH  NUMBER  OF  24.5  IN  HELIUM 
Robert  D.  Witcofski  and  William  C.  Woods.  May  64, 
♦9p 

N64- 19478 
OTS  $1.25 

DESCRIPTORS:  •Bodies  of  revolution,  •Stability, 
Helium, 


NASA-TN-D-2283 
Langley  Research  Cenmr,  National  Aaroaautlca  and 
Space  Administration,  Langley  Station.  Va. 

A  STUDY  OF  THE  CTABILTTY  AND  LOCATION  OP 

THE  CENTER  OF  PRESSURE  ON  SHARP,  RIGHT 

CIRCULAR  CONES  AT  HYPERSONIC  SPEEDS 

Jim  A.  Penland.  May  64,   36p 

N64- 19322 

OTS  $1.00 

DESCRIFTCRS:  •Conical  bodies.  Stabilitjr, 
Pressure,  •Hypersonic  cfaaracteristics. 


AD- 280  048 

National  Aeronaidcal  Establishment,  Ottawa 

(Canada). 
ANALYSIS  OF  THE  INCIDENCE  CF  A  TAILPLANB 
FLUTTER  ARISING  FROM  MODIFIED  STIFFNESS 
AND  ELASTIC  COUPLING 
H.  F.  L.  Plnkney.  Dec  61.  61p 
Aeronautical  rept.  LR-320;  N.R.C.  no.  6761 
OTS  $6.60 

DESCRIPTORS:  •Stabilizers  (Horizontal  tall  surface), 
•Flutter,  Analysis.  Mechanical  propsrtlss, 

A  mediod  of  flutter  analysis  proposed  by  Nlblect  was 
examined  and  applied  to  the  investigation  of  a  suspected 
tailplane  flutter  Incident.  The  pro(»lural  analysis  is 
essentially  one  in  which  tiie  elastic  coupling  necessary 
to  sustain  flutter  at  a  critical  speed  may  be  ascertained 
as  the  dependent  variable.  The  possible  effect  of  struc- 
tural damage  In  the  case  under  consideration  was 
studied  and  a  flutter  region  was  found  and  identified  in 
terms  cf  the  known  fli|^  and  aircraft  parameters. 


AD-416  485 

National  Aeronautical  Establishment,  Oiuwa 

(Canada). 
FLUTTER  ANALYSIS  OF  A  ROCKET  FIN  AT  HIGH 
MACH  NUMBERS 

L.  H.  OhmanandR.  C.  Dixon.  May  63,  37p 
Aeronautical  rept.  LR-377;  N.R.C.  no.  7522 
OTS  $3.60 

DESCRIITC»S:  •Sounding  rockets,  •Fins,  •Flutter, 
Stabilizers  (Horizontal  tail  surface),  Hypersonic       j 
characteristics,  Supersonic  characteristics,  Aero- 
dynamic heating.  Damping,  Mathematical  analysis. 
Tables, 

Flutter  analysis  of  a  rocket  fin  at  Macfa  numbers  from 
2  to  7  was  performed.  The  analysis  was  based  on  a 
number  of  preas  signed  mode  shapes  with  piston  theory 
representing  the  aerodynamic  forces.  Various  mode 
comUnatlans.  effects  of  reduced  stiflness  due  to  kinetic 

heating,  effects  of  structural  damping  and  thickness 
effects  as  given  by  2nd  order  piston  theory,  were  con- 
sidered. In  the  analysis  the  eigenvalues  of  the  various 
dynamic  systems  were  determined  for  fll^  cases  along 
a  given  trajectory  and  for  hypothetical  flight  cases  to 
establish  the  flutter  boundary.  For  2-mode  systems  the 
eigenvalues  were  determined  analytically.  For  systems 
with  more  than  two  modes  an  Iterative  procedure  was 
developed  to  determine  the  eigenvalues.  (Author) 
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AD-280  529 

Nstlansl  Aaroosudcal  BatsfaU 
A  NOTB  ON  THE  HYPERSONIC 


FACBD  AXISYMMBTRIC  BODIES 
S.  B.  Bamdt.  Oct  61,  I6p 
AArooAucical  x«pc  LR-S27t  N.  R.  a 
OTS  lUtt 


iShmentL  C 
IC  FhOW 


Ottawa  (Canada). 
PAST  FLAT- 


f 


6709 


DESCRIPTORS:  •Hypersonic  flow,  Stsgnatlon  point, 
Vfllcxdty,  Vortices,  Shock  wmyes,  •Blatit  bodiae.  Heat 


lOQ  point  I 


The  Tsaoctty  gredienC  st  the  stagnatloii  ^loint  at  a  flst- 
fiiced  body  Is  dtCOcuIt  to  measure  as  well  as  to  com- 
pise^  and  there  axe  few  accurate  data  ayallshle.  Based 
CD  the  coosmtxdBDSltjr  approKlmatlan  seml-emplTlcal 
fonmdae  axe  eenhllshert,  wUch  give  the  vaiodty 
gredlaac  and  the  yartlcltjr  at  the  stBgnetlon  point  in 
terms  of  the  stand-off  dtswnre  of  the  abodc^  a  quantity 
that  can  easily  be  meaeuxed.  Compaijeon  with  accurate 
theoretical  anl  eoqperlmental  data  shows  good 
(Auttaox) 


AD-413  829 

National  Aeronautical  Esttblishment,  Otuwa 

(Canada). 
SOME  NUMERICAL  SOLUTIONS  PCM  THE  VISCOUS 
CORE  OF  AN  IRROTATIONAL  VORTEX 
I.  S.  Gartshore.  Jun  63,   36p 
Aerooetficel  rept.  LR-378:  N.R.C.  n].  7479 
OTS  $3.60 

I»SCRIPTORS:  •Vortioes,  Numerical  analysis, 
•Laminar  flow,  Waker  Viscosity,  Polyeomials. 
Momentum,  Velocity,  Incompressible  flow.  Motion. 
Partial  differential  equations.  Integrals, 

A  swirling  viscous  lamtoar  wake  imbedded  in  an 
irrotatiaaal  vortex  was  examined,  using  momentum 
integral  methods.  Fourth  degree  polypomlals  were 
uaed  to  approximate  the  tangential  and  axial  velocity 
distributions  in  die  wake.  Numerical  eolutions  were 
found  for  various  values  of  initial  core  swirl  and  free 
stream  swirl,  although  coatlnuous  soltttians  could  not  be 
obtelned  for  all  combinations  of  these i  parameters. 
Further  work  is  neceesary  to  determine  the  reason 
for  the  singularities  which  appear  in  certain  solutions. 
(Aixhor) 


AD-417  969 

National  Aeronautical  Establishments  Ottawa 

(Canada). 
THE  STATIC  AND  FCAWARD  SPEEp  TESTING  OF 
A  FLAPPED  WING  WITH  BOUNDARY  LAYER  CON- 
TROL FOR  USB  IN  DEFLECTING  PROPELLER 
SLIPSTREAMS  DOWNWARD  FOR  VERTICAL  TAKE- 
OFF. PART  n:  TESTS  AT  INCIDBNCB  AND 
GROUND  PROXIMITY  EFFECTS         I 
B.  Neal.  Jul  63,   98p  I 

Aeronautical  rept.  LR-383;  N.R.C.  #^..7558 
OTS  $8.60 


r 


DESCRTTPORS:  *Verticle  take-off  pUoes,  •Wings. 
Split  flaps.  Flags,  Guide  vanes.  Deflection,  Experi- 
mental data.  Model  tests.  Boundary  layer.  Thrust. 
Ground  affects.  Performance  (Engineering),  Theory, 

Results  from  tests  at  Inddenoe  and  la  the  region  of 
ground  effect  are  presented  for  a  large  scale,  four- 
propeller,  OMpped,  VTOL  aircraft  wing  model  usiog 


the  mobile  test  rig  developed  at  this  laboratory.  Dau 
are  presented  for  two  flap  configurations  with  various 
amounts  of  flowing  boundary  layer  control  for  values  of 
the  thrust  coefficient  Tc"  from  0. 6  to  1. 0.  A  com- 
parison of  ground  proximity  effects  over  a  fixed  and 
moving  ground  was  made  and  a  dieory  was  used  to 
predia  successfully  the  effect  of  ground  proximity  on 
the  thrust  recovery  factor  and  the  slipstream  turning 
angle.  (Author) 


AD-423  662 

National  Aeronautical  Bstablishment,  Ottawa  (Canada) 
A  WATER  TUNNEL  INVESTIGATEON  OF  THE  FLOW 
SEPARATION  ABOUT  QRCULAR  CONES  AT  INQ- 
DENCE 

W.  J.  RainWrd,  R.  S.  Crabbe,  and  L.  S.  Jurewicz. 
Sep  63,  59p 

Aeronautical  rept.  LR-385;  N.R.C.  7633;  N64- 14067 
OTS  $5.60 

DESCRIPTORS:  •Flow  visualization.  Conical  bodies. 
Laminar  boundary  layer.  Vortices,  Momentum, 
Water  tunnels,  Fluid  flow,  •Three-dimensional  flow. 
Separation. 

Flow  visualisation  measurements,  using  fluorescent  dye 
filaments,  have  been  made  on  two  right  circular  cones 
of  semi-apex  angles  7-l/2«>  and  12-1/2° ,  at  incidences 
up  to  about  400.  During  tests  the  flow  within  boundary 
layers,  separated  vortex  sheets  and  vortex  cores  was 
laminar.  Details  of  the  flow  at  small,  moderate  and 
large  Incidence  (relative  to  semi -apex  angle)  have 
been  elucidated  and  comparisons  have  been  made  with 
some  previously  unpublished  wind  tunnel  experiments. 
The  angular  positions  of  all  separation  and  attachment 
lines,  and  rhe  directions  of  the  "surface"  streamlines, 
between  such  lines,  have  been  measured  and  compared 
with  theory  using  Cook's  medKXl.   The  position,  size 
and  strength  of  the  primary,  secondary  and  tertiary 
vortices  formed  from  the  separated  boundary  layers, 
and  the  distribution  of  streamline  helix  angle  within  the 
viscous  core  of  the  primary  vortex,  have  been  deter- 
mined from  photograi^  of  the  flow.  (Author) 

AD-280  874 

Natiooal  Research  Council  of  Canada,  Ottawa,  r^v.  of 

Mechanical  Engineering 
COMPRESSIBLE  GAS  FLOW  TABLES  FOR  SPECIFIC 
HEAT  RATIO  (y)  -4/3  (MACH  NUMBER  0.000  TO 
2.000) 

R    W.  BassettandM.  S.  Chappell.  Jan  62,  47p 
Aeronautical  rept.  LR-324;  N.R.C.  no.  6769 
OTS  $4.60 

DESCRDTCXIS:  •Gas  flow,  •Compressible  flow, 
•Tables I  Specific  heat. 

The  isentroptc  ratios  usually  used  in  compressible  gas 
flow  calculations  are  tabulated  for  a  specific  heat  ratio 
(y)  of  4/3  and  Madi  numbers  ranging  from  0.000  to 
2,000  in  increments  of  0.001.  The  values  tabulated  in- 
clude: pressure  ratio,  temperature  ratio,  area  ratio, 
non-dimensional  mass  flow  with  respect  to  total  pres- 
sure, non-dimensional  mass  flow  with  respect  to  static 
pressure,  and  velocity  divided  by  tije  square  root  of  the 
total  temperature.  (Author) 
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AO-430  776  repriced 

Naval  Ordnance  Lab. .  White  Oak,  Md. 
LAMINAR  BOUNDARY  LAYER  CALCULATIONS  BY 
FINITE  DIFFERENCES 
W.  Parr.  Mar  64.  22p 

Mathetnadca  Dept.  rept.  M-42;  NOLTR  63-261; 
N64- 16070 
OTS  10.75 

DESCRIPTORS:  ^Laminar  boundary  layer.  Numerical 
methods  &  procedures,  •Axlally  symmetric  flow. 
Compressible  flow.  Incompressible  flow.  Partial  dif- 
ferential equations.  Boundary  value  problems.  Mathe- 
matical analysis.  Series. 

Calculation  of  the  laminar  boundary  layer  in  axlally 
symmetric  flow  by  the  use  of  finite  differences  is 
described.  Discussed  are  the  Prandtl  differential 
equations,  finite  difference  approximations,  stability, 
convergence,  starting  procedures,  and  the  gas  assump- 
tions.  The  principal  advantage  of  finite  differences  is 
that  no  Bimpllfylng  assumpcioas  whatsoever  are 
necessary.   (Author) 

FB-165  347 

Sferl-Coanda,  CUchy  (France). 
APnjCATION  TO  THE  LENTICULAR  AERODYNE, 
PART  IIL   Final  rept.   [1963]  26p 
Contract  AF6l(514)1049 
AFOSR-TR-58-135,  Part  HI 
GTS  $2.60 

DESCRIPTORS:  •Coanda  effect.  Fluid  flow,  •Aircraft, 
•Vertical  take-crff  planes.  Design,  Operation,  Scien- 
tific research,  France. 

General  considerations  which  led  to  the  choice  of  the 
present  draft  project,  and  description  of  the  proposed 
aircraft  are  presented.  The  Control  system  and 
preliminary  designs  for  the  "Lenticular  Aerodyne" 
are  described.  (See  also  PB-16S  346) 


PB-165  345 

Sfexi-Coanda,  Clichy  (France). 
THE  COANDA  EFFBCt,  PART  L  Final  ropc.   119631 
239p 

Contract  AF61(51 4)1049 
AFGSR-TR-58-I35,  Part  I;  AD-204  073 
OTS  ll&SO 

DESCRIPTORS:  •Coanda  effect,  •Fluid  flow,  Jets,  Gas 
flow,  Nozzle  gas  flow.  Aerodynamics,  Grapoics. 
Fhotograpblc  analysis.  Mathematical  analysis, 
Scieotiflc  research,  France. 

• 

A  {rtxysical  analysis  and  a  mathematical  analysis  at  tne 
Coanda  effect  are  given.  The  reciprocal  action  of  two 
gaaea  or  two  compresaiUe  fluids  is  studied.  The  limits 
within  which  it  is  possible  to  transfer  the  kinetic 
energy  avallaide  in  a  small  mass  of  gas  driven  at  great 
•peed  to  anntfier  and  much  greater  mass  is  also 
considered. 


PB-165  346 

Sferl-Coanda,  Clichy  (France).  * 

GENERAL  OONDmONS  OF  THE  TESTS  MADB  AT 
THE  "COANDA  CENTER",  MALPAIRE,  PART  H. 
Final  rept.  [1963]  235p 
Costraa  AF6l(5I4)1049 
AFOSR-TR-58-135,  Part  H;  AD-204  074 
OTS  $15.50 

DESCRHTCXIS:  •Coanda  effect,  •Nozzles,  Configura- 
tion, •Fluid  flow,  Performance  (Engineering),  Teat 
equipment.  Tests,  Photographs,  Graphics,  Scientific 
research,  France, 

One  of  the  objects  of  the  tests  was  to  make  a  compara- 
tive study,  for  a  given  nozzle,  of  various  different  ad- 
justments possible,  obtained  by  varying  the  feed  pres- 
sure and  the  dimensions  cf  the  slot  opening.  Having 
done  this,  the  performance  of  different  nozzles  belonging 
to  the  same  category  of  homodietic  or  similar  nozzles 

was  compared.  Finally,  on  the  basis  of  the  above- 
mentioned  tests,  it  was  possible  to  deduce  wliich 
category  of  nozzles  had  the  highest  efficiency.  A 
qualitative  study  of  the  nozzles  was  also  attempted. 
(See  also  FB-165  345) 

EB-165  971 

Space  Sciences  Lab. ,  General  Blactiic  Oo. 

[Philadelphia.  Pa.] 
ON  THE  STABILnr  OF  A  LAMINAR  BOUNDARY 
LAYER  FOR  A  MAXWELUAN  FLUID 
K.  S.  Wen.  Dec  63,  35p 

Technical  Informatlan  Series  R63SD102;  N64-18467 
Orrs$3.60 

DESCRIPTORS:  •Laminar  boundary  layer,  *Vl8Coelafl- 
ticlty,  •Fluids,  Stability,  Drag,  Reduction.  Equations 

It  has  been  discovered  that  certain  non-Newtonian  Huid 
stabilizes  the  laminar  boundary  layer  significantly.  The 
present  investigation  is  a  prellmliuiry  effort  toward  the 
understanding  of  the  mechanism  behind  this  unusual  pho- 
nomenon.  The  fluid  model  chosen  is  that  cf  a  MaxwelUan 
fluid  the  mechanical  property  of  which  is  diazacterlzed 
by  a  relaxation  time.  The  stabUlcy  of  a  laminar  boundary 
layer  Is  then  considered.   It  Is  found  qualitatively  that  the 
minimum  critical  Reynolds  number  is  smaller  than  that 
In  the  Newtonian  case  and  decreases  with  increasing  re- 
laxation time.  Hierefore,  the  boundary  layer  will  be- 
come more  unstable  compared  with  the  Newtonian  case. 
However,  the  results  of  this  investigation  point  toward 
another  fluid  model  which  possess  a  hig^y  stabllizii^' 
characteristic  (Author) 
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H)^clrodynamics,  Hydraulics,  an^;  Hydrottatict 

AD-438  916 

Institute  for  Aerospace  Studies,  Uni|i  of  Toronto 

(Canada).  | 

LOW-ENERGY  9>HERICAL  UNDERwIaTER  EX- 
PLOSIONS 

L.  B.  Heuckroth.  >m  64,  226p 
UTIAS  rept.  no.  96 
OTS  $15.00 

DESCRIPTORS:  •Underwater  explosions,   *Gxplosion 
bubbles.  Hydrodynamics,  Shock  tubes,  Spherical 
bodies,  Bubbles,  Theory,  Pressure,  Velocity,  Incom- 
pressible flow.  Acoustics,  Equation  of  state,  Schlleren 
photography.  | 

A  detailed  dieoretical  and  experimental  investigation  of 
low -energy  spherical  underwater  explosions  was  made. 
In  the  theoretical  analysis,  an  explicit  solution  to  the 
analogous  cme-dlmensional  problem  (hydrodynamic  shock 
tube)  is  first  presented.   The  properties  of  the  spherical 
high  pressure  gas  cavity  are  analyzed  by  simple  incom- 
pressible bubble  theory  and  detailed  niunerical  results 
Ibr  the  period  and  amplitude  of  oscillation  and  for  the 
time  variation  of  tlie  radial  motion,  velocity,  accelera- 
tion and  the -internal  pressure  and  taRi|perature  of  the 
bubble,  all  as  functions  at  the  Initial  oondltlons  (i.  e. , 
diaphragm  pressure  ratio  and  type  of  driver  gas)  are 
compiled.  Some  numerical  results  for  the  variation  of 
the  flow  properties  (pressure  and  velocity)  external  to 
the  gas  bubble  are  also  given,  using  incompressible 
theory.   The  one-dlmenslonal  and  incompressible  spheri- 
cal results  are  quantlutively  and  qualiucively  compared 
with  planar  and  spherical  acoustic  theories.  With  these 
acoustic  concepts  and  the  one-dimensional  results  the 
simple  bubble  theory  Is  refined  and  an  improved  modi- 
fled  bubble  theory  is  proposed  which  accounts  for  the 
finite  signal  propagation  tlmea  and  thei  low  compressi- 
bility cf  the  water  medium.    Experimentally,  the  low- 
energy  blasts  have  been  generated  by  exploding  1  and 
2-ln.  dla.  glass,  spheres  pressurized  with  various  gases 
having  specific  heat  ratios  in  the  range  of  1. 09  to  1. 67 
in  a  3-ft.  dla.  steel  sphere  under  well'-^deflned  and  safe 
conditions.   The  results  were  primarily  recorded  by 
•schlleren  optical  svstems.  (Author) 


AD-418  237 

National  Research  Council  of  Canadi^  Ottawa.  Div.  of 

Mechanical  Engineering, 
EXPERIMENTAL  DEVELOPMENT  OP  A  PERFC»ATED 
WAVE  ABSORBER  OF  SIMPLE  CGNSTTRUCTION  AND 
MINIMUM  LENGTH 
P.  A.  HamilL  May  63,  28p 

Mectenical  Enginsiering  repc  MB-2S)S  N.  R.C.  no.  7472 
GTS  $1 60 


•2S2SN.1 


DESCRIPTORS:  •Water  waves,  Attemiation,  Absorpdon, 
Breakwaters,  •Beaches,  Models  (Simulations),  •Model 


icU 


The  prindpile  of  the  perforated  vertidd  wall  toeakwater 
was  used  in  an  eaq>erlmental  programme  to  develop  a 
new  type  of  wave  absorber.  Model  tests  have  shown  that 
low  reflection  coefficients  can  be  obtained  from  a  aingle 
layer  conatructlon  of  relatively  short  length.  The  new 
beacn  nuy  oe  expected  to  find  appllcailon  in  model  wave 
testing  facilities.   (Author) 


AD-418  111     ' 

National  Research  Council  of  Canada,  Ottawa.  Div.  of 

Mechanical  Engineering. 
PROPOSALS  F(»  THE  PRESENTATION  OF  RESIST- 
ANCE AND  PROPULSION  DATA 
S.  T.  Mathews.  Jun  63.    17p 

Mechanical  Engineering  rept.  MB-253;  N.R.C.  no  752S 
OTS  $1.60 

DESCRIFTCXIS:  •Drag.  *HuIls  (Marine),  •Ifydrody- 
namic  configurations.  Standards,  Fluid  dynamic  prop- 
erties. Symposia,  Model  basins.  Propellers  (Marine), 
Theory,  •Marine  propulsion. 

This  report  Is  related  to  die  work  cf  the  International 
Towing  Tank  Conference  Presentation  Committee,  as 
described  hi  the  introduction.  Some  general  remarks  oo 
presetttation.  and  a  tabulated  summary  of  symbols  used 
in  various  establishments,  are  given.  As  a  starting 
point  for  discussion,  proposals  are  made  for  six  addi- 
tional geometric  coefficient  symbols,  in  place  of  the 
so-called  "circular  notation".  Five  basic  resistance- 
power  coefficient  symbols  are  suggested  together  with 
four  symbols  for  propeller  coefficients  of  a  type  oat 
alreacty  in  die  I.T.T.C.  list.  A  few  other  symbols,  and 
some  proposed  guidance  rules  for  presentation,  are 
also  reconunended.  (Author) 
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TID-3577 

Atomic  Energy  Commission,  Oak  Ridge,  Tenn.  Div. 

of  Technical  Informadon  Extension. 
FLUXES  AND  THEIR  USE  IN  SOLDERING  ALUMINUM. 
A  literature  search 
James  M.  Jacobs,  comp.  F^  64,  26pi 
OTS  $0.50 

DESCRIPTORS:  •BiUlogxapbies,  •Aluminum,  •Soidaxii^ 


NAA-SR-7465 

Atomics  International,  Canoga  Park,  Calif. 
PREPARATION  OF  URANIUM  MONOCARBIDE  SINGLE 
CRYSTALS 

H.  Nadler.    [30  Apr  64]  63p 
Contract  AT(ll-l)GEN-8 
OTS  $1.50 


NAA-SR-8262 

Atomics  International,  Canoga  Park,  Calif. 
STUDY  OF  METALLURGICAL  DEFECTS  IN  APM 
PRODUCTS 

P.  B.  Ferry  and  W.  a  Friske.    [15  Apr  64]  31p 
Contract  AT(ll-l)GEN-8 
OTS  $0.75 


WAPD-275 

Betds  Atomic  Power  Lab. ,  Pittsburg  Pa. 
EFFECT  OF  HYDROGEN  AND  HYDRIDE  MORPHOL- 
OGY ON  THE  TENSILE  PROPERTIES  OF  ZIRCALOY-2 
W.  J.  Babyak,  W.  F.  Bourgeois,  and  G.  J.  Salvaggio. 
Nov  63,  48p 

COTtract  AT(11-1X3EN-14 
OTS  $1.25 

DESCRIPTORS:  •Hydrogen,  Zirconium,  Hydrides 
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WAPD-283 

BettiLs  Atomic  Power  Lab. ,  Placi>uxiE^  fti. 
EFFECTS  OF  SIUCON,  NTTROGKN,   AND  OXYGEN 
ON  THE  CORROSION  AJTO  HYMIOGBN  ABSORFHON 
PERFORMANCE  OF  ZIRCALOY-2 
S.  Kasa.  J.  D.  Grozler,  and  F.  L.  Shubext. 
Nov  63.  44p 

Contract  AT(11-1)GEN-14 
OTS  $1. 00  <1 


AD- 278  175 

British  Welding  Research  Associatioo,  Cambridge. 
INFLUENCE  OF  ALLOYING  ELH^ENTS  ON  THE 
CONTINUOUS  COOLING  TRANSFORMATION  AND 
WELDABILITY  OF  BINARY  AND  TERNARY  ALLOYS 
OF  JROU,  PART  I.   Final  technical  rept. ,  I  Mar  61- 
28JPeb62.    [1962]  34p 
Contract  DA91-591-EUC-1719 
Rept.  no.  C59/8/62-B2/32/62 
OTS  $3.60 

DESCRIPTORS:  'Iron  alloys,  •Welding,  Phase  studies. 
Grain  structures  (Metallurgy),  •Martensite,  Fracture 
(Mechanics),  Carbon  alloys,  Silicon  alloys.  Manganese 
alloys.  Nickel  alloys.  Chromium  alloys. 

Dllatometry  was  completed  on  a  series  of  42  alloys  erf 
iron  and  carbon  as  binary  alloys  and  as  ternary  alloys 
with  silicon,  manganese,  nickel  and  chromium  in  turn. 
Metallographic  examination  was  made  to  substantiate 
and  expand  the  continuous  cooling  transformation  dia- 
grams ccmstructed  from  the  dilatometric  information. 
The  martensitic  microstructure  of  the  iron-carbon 
alloys  was  examined  using  the  electron  microscope  and 
several  modes  of  crack  initiation  in  martensite  have 
been  observed.   Small  cracks  were  noted  where  large 
martensite  grains  meet  and  also  at  prior  austenite 
boundaries  adjacent  to  the  coincidence  at  large  martens- 
ite grains.   Bead-on-plate  welding  tests  were  made  on 
the  42  alloys  with  low  and  high  cooling  rates  in  the  heat- 
affected  zone,  and  using  electrodes  giving  weld  metal 
with  low  and  high  hydrogen  contents.   Examination  of 
cracking  in  these  tests  has  shown  that  the  cracks  are 
always  associated  with  martensite.   An  approximate 
relationship  between  heat-affected  zone  hardness  and 
cracking  was  established  from  the  welding  tests. 
(Author) 


AD-434  544  repriced 

MSA  Research  Corp.,  Gallery,  Pa. 
OPTIMUM  PURIFICATICW  TECHNIQUES  FC«  THE 
REMOVAL  OF  CONTAMINANTS  FROM  UQUID 
LITHIUM  AND  RUBIDIUM.    Final  rept. ,  Feb  63-Jan  64 
S.  J.  Rodgers,  F.  Tepper,  W.  J.  Carter,  and  C.  A. 
Palladlno.  Mar  64,   83p 
Contract  AF33(657)10373 
APL-TDR-64-34:  N64-I8935 
OTS   $2.25 

DESCRIPTCaiS:  *Liquld  metals,  •Lithium,  •RuWdlum, 
Purification,  Impurities,  Oxygen,  Nitrogen,  Carbon, 
Hydrogen,  Stainless  steel.  Zirconium,  Zirconium  alloys. 
Titanium  alloys.  •Heat  exdiangers.  Liquid  metal 
cooled  reactors, 

Techniques  of  analysis  and  purification  at  rubidium  and 
lithium  are  described.  A  method  for  analysis  erf  oxygen 
in-rubidium  based  on  freezing  point  depression  was 
developed.  The  technique  has  a  sensitivity  of  10  ppm  O2 


with  a  predaloo  <rf  tlO  ppm  O2.  O^^gen  waa  renio?«d 
from  rubidium  by  stainleaa  steel,  zirconium  and  SO%Zr- 
50^1  alloy.  Hot  trapping  is  recommended  for  puriflca- 
tlon  of  rubidium.  Cold  trappii^  was  shown  to  be  inef- 
fective in  remcNTlng  ootygen.  With  10  pal  oirerpiressure  of 
nitrogen  above  rubidium,  no  evidence  d  rubldlian  nitride. 
formatioo  was  observed.  Ridrtdium  hydride  did  not  form 
when  hydrogen  was  bubbled  tfaroi^  rubidium. 
ZlTCoolum  is  recommended  as  a  hoc  trappti^  mstarlsl 
for  lltlilum  far  removal  at  both  cocygen  and  nitrogen. 
There  was  evidence  that  cold  trai^^ing  would  remore 
oxygen  and  nitrogen,  also.  (AiKhcr) 

AD-429  782 

National  Aeronaudcal  Establishment,  Ottawa 

(Canada). 
EXPERIMENTS  ON  CUMULATIVE  FATIGUE  DAMAGE 
OF  A  PRBCIPrrATION  HARI»NING  AND  (»  A 
STRAIN  HARDENING  ALLOY  WITH  A  STEP  CHANGS 
IN  TEMPERATURE 
J.  A.Dunsby  .   Oa  63,  67p 
Mechanical  Engineering  rept.  MS- 106;  N.R.C. 
no.  7666;  N64- 16200 
OTS  $6.60 

DESCRIPTORS:  •Aluminum  alloys,  •Stainless  steel. 
Hardening,  •Fatigue  (Meciunics),  Loading  (Mechanics), 
Stresses,  Thermal  properties. 

Experiments  are  described  in  wUch  the  test  tempera- 
ture was  changed  in  the  course  at  a  fatigue  test  on 
unnotcfaed  specimens  at  24S-T3  aluminum  alloy  and  of 
type  301  stainless  steel.  The  results  show  that,  under 
the  particular  test  ccnditioos,  the  behaviour  at  tbe 
stainless  steel,  which  is  meullurglcally  stable  at  the 
temperatures  Involved,  may  be  predicted  to  an 
acceptable  accuracy  by  the  linear  cumulative  damage 
rule.  The  behaviour  of  the  unstable  aluminum  alloy 
is  more  complex  but  the  average  performance  may  be 
estimated  from  the  linear  cumulative  damage  rule 
provided  tliat  suitable  data  on  the  properties  of  tlie 
alloy  after  exposure  to  elevated  temperature  are 
available.  (Author) 

NLCO-905 

National  Lead  Co.  of  Ohio,  Cincinnati. 
SUMMARY  TECHNICAL  REPORT  FOR  JANUARY  1- 
MARCH  31,  1964.    28  Apr  64,  76p 
Contract  AT(  30-1)1 156 
OTS  $1.75 


AD-432  317  repriced 

Naval  Research  Lab. ,  Washington,  D.  C. 
METALLURGICAL  CHARACTERISTICS  OF  HIGH 
STRENGTH  STRUCTURAL  MATERIALS.  (Quarterly 
rept.  no.  3 

P.  P.  Puzak,  K.  B.  Lloyd,  and  odjers.  Jan  64,  55p 
NRLrept.  6086 
OTS  $1.50 

DESCRDPTORS:  •Submarine  hulls.  Structural  parts. 
Materials,  •Steel,  •Maraglng  steel,  "Tlunlum  alloys. 
Aluminum  alloys.  Molybdenum  alloys,  Metallurgy, 
Fracture  (Mechanics),  Stresses.  Strain  (Medianics), 
Tou^mess,  Strength,  Heat  treatment, 

A  progress  report  covering  reaeardi  studies  in  high 
strength,  hull  structural  materials  is  presented.  These 
studies  Included  the  development  of  preliminary  flaw 
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size-stress  relationahips  for  fraaure  of  quenched  and 
tempered  and  maraglng  steels  and  of  titanium  alloys. 
Additlanal  information  was  developed  on  the  relation- 
ships of  various  fracture  tests  for  these  materials. 
Heat -treatment  studies  for  steels  and  titanium  alloys 
provided  an  expanded  frame  of  reference  for 
estafalishing  the  optimum  fracture  toujE^mess  level  to 
be  expected  for  specific  levels  of  yield  strength.  The 
relationship  of  fatigue  crack  prqpagaticn  rate  to  total 
strain  range  was  determined  for  various  quenched  and 
tempered  steels.  (Author) 


Dept.  of  Commerce, 


■I 


onrs  s»'4oi,  si^pi.  i 

Office  of  Technical  Services, 

Washington,  D.  C. 
CORROSION.  Sep  63.  6lp 
OTS  Selective  Bibllogrsphy  SB-401 
OTS  $0.10  ij 

DESCRIPTORS:  •BibUogrsphies,  •CorUoslon,  Corrosion 
inhibition,  Coatinga,  Corrosion-reslstfnt  alloys. 

Lists  936  domestic  and  foreign  referetces  on  corrosion 
added  to  the  OTS  collection  from  1959  through 
September  1963.   Reports  are  listed  la  tbe  following 
categories:  Corrosioo  Resistant  Coetii^s;  Corrosion 
Resistant  Alloys;  Corrosion  Inhibitors  and  Inhibition; 
Stress  Corrosion;  Corrosion,  General;  and  Roat  Preven- 
tion and  Removal. 


AD-422  116 

IMNerMa-Cyctope  Steel  Corp. ,  BrltiAeville,  P*. 
WELDING  OP  REFRACTORY  MBTLAS.  Interim  rept. 
no.  3,  1  Apr- 30  Jun  63 
P.  D.  Seaman  and  D.  J.  Seman.  Jul  6$»  4to 
Contract  NOw-63-0043-c 
N63- 19496 
OTS  $4. 00 

DESCRIPTORS:  •Refractory  me  ml  auLlys,  •Molybdenum 
alloys,  •Niobium  alloys,  •Tanulum  alloys.  Tungsten 
alloys,  •Welding,  •Arc  wekKng.  Electrodes,  Gases. 
Welds ,  Physical  properties 


5,  il 


Weld  parameters,  speed,  amperage,  Electrode  configu- 
ration, atnaosphere,  and  arc  length  ara  discussed  with 
respect  to  the  physical  dimensions  of  the  weld.  A  re- 
view of  the  work  to  be  pertbrmed  in  Phase  II  of  the  con- 
traa  is  presented.   Descriptions  of  the  welding  equip- 
ment to  be  used  are  included.  (Author)  (See  also 
AD-421  905) 


GEAP-4089  (Vols.  IkU) 

Vallecitos  Atomic  Lab. ,  General  Eleetrlc  Co. , 

San  Jose,  Calif. 
PROCEEEHNGS  OF  THE  USAEC  SYMPOSIUM  ON 
ZIRCONIUM  ALLOY  DEVELOPMENT  [HELD  AT] 
CACTLEWOOD^   PLEASANTCW,   CALIFORNIA, 
NOVEMBER  12-14,  1962 
H.  H.  Klepfer,  comp.    30  Nov  62, 
Contract  AT(04-3)189 
EURAEC-S94 
OTS  $7. 50 
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DESCRIPTORS:  •Conferences,  •Zirconium  alloys 
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USBM-U-1109 

Albany  Meullurgy  Research  Center,  Ore. 
MBTALLUR(HCAL  PROGRESS  REPCSIT  NO.   22, 
JANUARY  1-MARCH  31,  1964.   tl964l  25p 
Contract  AT(1 1-1)599 
OTS  $0.75 


Y-1455' 

Union  Carbide  Nuclear  Co. ,  Oak  Ridge,  Tenn. 
EFFECT  OF  EXPLOSIVE  IMPACTING  ON  URANIUM 
R.  B.  Burditt,  W.  T.  Carey,  and  C.  P.  Couahlen. 
17  Jun  63,  86p 
Contract  W7405-eng-26 
OTS  $2.00 


HW-74949 

Hanford  Atomic  Products  Operation,  Rldiland,  Wash. 
QUANTITATIVE  METALLOOIAPHY  OF  HYDRIDE 
PHASE  IN  ZIRCALOY-2  HIOCESS  TUBES 
L.  A.  Hartcorn  and  R .  E.  Westerman.    Nov  63,  I8p 
Contract  AT(45- 1)1350 
OTS  $0.50 


NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 

ANL-6814 

Argonne  National  .Lab. ,  m. 
A  COMPARISON  OF  NUCLIDIC  MASS  EQUATIONS 
WITH  EXPERIMENTAL  DATA 
James  Wing.  Jan  64,  86p 
Contract  W3l-109-eng-38 
OTS$2.00 


WASH-1046[EANDC(US)-50  "U"] 

Argonne  National  Lab. ,  111. 
REPORTS  TO  THE  AEC  NUCLEAR  CROSS  SECTIONS 
ADVISORY  GROUP  MEETING  AT  E.  L  DU  PONT  DE 
NEMOURS  AND  CO.,    SAVANNAH  RIVER  LABORA- 
TORY, JANUARY  28-30,  1964. 
A.  B.  Smith,  comp.  [1964]   126p 
OTS  $2. 50 


NAA-SJR-8684 

Atomics  International,  Canoga  Park,  Calif. 
THE  AGE  OF  FISSION  NEUTRONS  TO  INDIUM  RES- 
ONANCE ENERGY  IN  GRAPHFTE:  PART  U.   THEORY 
Harry  Alter.    15  i^  64,  42p 
Contract  AT(ll-l)GEN-8 
OTS  $1.00 


N64-18279 
G^M«1  Atomic  Dlv. ,  General  DynanUcs  Corp. ,  San 

CALCULATION  OF  SLOW  NEUTRON  SCATTERING 

CROSS-SECTIONS  OF  MOLECULAR  HYDROGEN 

AND  DEUTERIUM.  Topical  rept 

James  A.  Young  and  Juan  U.  KoppeL  20  Doc  63.  45d 

Contract  NAS3-4214  '     ^ 

GA.-4828J  NASA  CR-54001 

OTS  $4.60 

DESCRIPTORS:  •Hydrogen.  •Deufierium.  •Neutron 
cross  sections. 
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HW-73381(Sup  1) 

Hanford  Atomic  Produas  Operatlan,  Richland,  Waah. 
TWO  CROSS  SECTION  LIBRARIES  PCHl  USE  WITH 
MAC  SHIELDING  CODE 
J.  Qreenbarg.    Jan  64,  ll2p 
Coaeract  AT(45- 1)1350 
OTS  $2.25 


UCRL-11371 

Lawrence  Radiation  Lab. ,  Univ.  at  CaUfomia, 

Berkeley. 
ANALYSIS  OF  THE  1.0-  TO  1.4-BeVi»"-p  ENCHANCE 
MENT 

Suh  Uzfc  Chung.  Orln  L  Dahl,  Lyndon  M.  Haxdy» 
Richard  I.  Hess^    and  George  R.  Kalbfieisch. 
16  Apr  64.  13p. 
Contiact  W7405-eng-48 
GTS  $1.60 


ORNL-3599 

Oak  Ridge  National  Lab. ,  Tenn. 
THE  EFFECT  OF  NnHIC  ACID^  THORIUM, 
FLUORIDE,  AND  ALUMINUM  ON  PROTACTINIUM 
ADSCMIPTION  BY  UNFIRED  VYCOR  CH-ASS 
J.  G.  Moore.   Apr  64,  I7p 
Contract  W7405-eng-26 
OTS  $0.50 

ORNL-3499(Vol.  II) 

Oak  Ridge  National  Lab. ,  Tenn. 
NEUTRON  PHYSICS  DIVISION  ANNUAL  PROGRESS 
REPORT  FOR  PERIOD  ENDING  AUGUST  1,  1963. 
[1963] 148p 

Contract  W7405-eng-26 
OTS  $2. 75 

DESCRIPTORS:  •Physics,  •Neutrctns,  •Scientific 
research 


UCRL-11238 

Lawrence  Radiatian  Lah. »  Unly.  of  California, 

Berkeley. 
ISOMERISM  IN  ysAt^l^ 

W.  Barclay  Jones.  Doctoral  thesis.   3  Feb  64,  84p 
Contract  W7405-eng-48 
OTS  $2.00 


UCRL-11077 

Lawrence  Radiation  Lab. ,  IMy.  of  CallfondA, 

Berkeley. 
STABILrrY  AND  OSCILLATION  ANALYSIS  OF 
MAGNSTIC  MIRROR  SYSTEMS  WTTH  CONDUCTING 
END  PLATES 

Shalom  Fisher.  Doctoral  thesis.   19  Noy  63,  I68p 
Contract  W7405-eng-48 
OTS  %2,75 


NYO-10025 

Little  (Arthur  D. )  Inc. ,  Cambridge,  Mass. 
THE  EFFECT  OF  ELECTROPHILIC  ADDITIVES  ON 
THE  RADIOLYTIC  PRODUCTS  OF  ORGANIC  CHAIN 
REACTIONS.    Final  rept. 

niilip  L.  Levins,  El-Ahmadl  L  Heiba,  and  Donna  D. 
McRitchie.    31  Dec  63,    52p 
Contract  AT(  30-1)2904 
OTS  $1.25 

DESCRIPTORS:  •Radiation  chemistry,  •Organic 

compoimds. 

• 

LADC-1463 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
YIELD  OF  Mo99  FROM  FISSION  OF  U235  AND 
U238 

James  Terrell,  W.  E.  Scott,  J.  S.  Gilmore,  and 
C.  O.  Minkkinen.  7  May  64,  Sp 
Contract  W7405-eng-36 
OTS  $1. 10 

ORINS-44 

Oak  Ridge  Inst,  of  Nuclear  Studies,  Tenn. 
RADIOASSAY  OF  THIN-LAYER  CHRCAIATOGRAMS: 
BLUEPRINTS  FOR  ZONAL  SCRAPER 
Fred&yder,  T.  J.  Alford,  and  Harry  Kimble.    Apr  64, 
8p 
Contract  AT(40-l)GEN-33 

.pTsjaso 


(»NL-3533 

Oak  Ridge  National  Lab. ,  Tenn. 
THE  PERFORMANCE  OF  AN  ADVANCED  EXPERI- 
MENTAL STACKED-CLONE  CONTACTOR:  A  HIGH- 
PERFCRMANCE  SOLVENT  EXTRACTION  MACHINE 
WITH  POTENTIAL  FOR  APPUCATI(»4  TO  VERY 
HIGHLY  RADIOACTIVE  SOLUTIONS 
M.  E.  Whatley  and  W.  M.  Woods.    Apr  64,  53p 
Contract  W7405-eng-26 
GTS  $1.50 


ORNL-3518 

Oak  Ridge  National  Lab. ,  Tenn. 
RECOVERY  OF  FISSION  PRODUCTS  FROM  WASTE 
SOLUTIONS  BY  SOLVENT  EXTRACTIC»4 
D.  E.  Homer,  D.  J.  Grouse,  K.  B.  Brown,  and 
B.  Weaver.  [I964j  37p 
Contract  W7405-eng-26 
OTS$1.00 

DESCRIPTORS:  •Fission  products.  Phosphoric  acids. 
Amines,  Phenols,  •Solvent  extraction 

ORNL-3479 

Oak  Ridge  Naticmal  Lab. ,  Tenn. 
SAFETY  ANALYSIS  OF  THE  OPERATION  OF  THE 
HIGH-RADIATION-LEVEL  EXAMINATION  LABORA- 
TORY 

A.  R.  Olsen,  J.  P.  Nichols,  and'Sigfred  Peterson. 
11963]  87p 

Contract  W7405-eng-26 
OTS$2.00 

DESCRIPTORS:  •Laboratories,  •Safety 

DP-874 

Savannah  River  Lab. ,  Aiken,  S.  C. 
DISSOLVING  HIGHLY  IRRADIATED  Pu-Al  ALLOY 
William  C.  Perkins.    Feb  64,  lip 
Contract  AT(07-2)1 
OTS  $0.50 

DP-877 

Savannah  River  Lab. ,  Aiken,  S.  C. 
RECOVERY  OF  FISSION  PRODUCTS  FROM  PUREX 
WASTE 

William  E.  Prout  and  E.  Kenneth  Dukes.    Feb  64,  I2p 
Contract  AT(07-2)l 
OTS  $0.50 
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NYO-10174 
Union  Carbide  Corp. ,  Tuxedo, 


N. 


ANALYSIS.    Final  rept. 


RESEARCH  IN  ACliVATION 

23  Apr  62-31  Jul  63. 

Henry  a  Kramer,  Victor  J.  Molintki,  Roy  S.  Tilbury, 

Werner  H.  Wahl,  and  Paul  M.  Stieit,    '-  ' 

Contract  AT(30-1)2975 

OTS  $2. 25 


Y. 


30Sep63|,  97p 


DESCRIPTORS:  •Radioactlvatlon  anjdysls 


Instruments  and  Installations 

K-1S89 

Oak  Ridge  Gaseous  Diffusion  Plant;'  Tenn. 
A  FIXED  FILTER  PAPER  ALPHA  AIR  MONTTOR 
G.  B.  Seaborn.    23  Mar  64,  18p 
Contract  W7405-eng-26 
OTS  $0.50 


ORNL-3540 

Oak  Ridge  National  Lab. ,  Tenn. 
A  PROPOSAL  FOR  THE  Mc^  ISOCHRONOUS  CYCLO- 
TROtt.   A  GENERAL  PURPOSE  HICW- INTENSITY 
810-MeV  PROTON  ACCELERATOF^,   1  Nov  63,  320p 
Contract  W7405-eng-26 
OTS  $4. 00 

IDO-16965 

RiilUps  Petroleum  Co. ,  Idaho  Falls. 
FUEL  PLATE  RESISTANCE  THERMOMETER 
R.  H.  Meservey.    15  Mar  64,  25p 
Contract  AT(10-1)205 
OTS  $0.50 

PWAC-427 

Pratt  and  Whitney  Aircraft  Dlv. ,  United  Aircraft 

Corp.,  Middletown,  Conn. 
DESIGN  AND  DEVELOPMENT  OF  LORE  FISSION- 
COUNTER  PREAMPLIFIER.   31  Mar  64,  58p 
Contract  AT(30- 1)2789 
OTS  $1.50 


SLAC-26 

Stanford  Linear  Accelerator  Center,  Stanford  Univ. . 
Calif. 

DYNAMIC  FIELD  MEASUREMENTS  WTTH  AN  EMR 
MAGNBTOMETER  IN  THE  PULSED  BEAM 
SWITCHING  MAGNET.  Technical  rept. 
J.  J.  Muray  and  R.  A.  ScholL   Feb  64,  22|> 
Contract  AT(04-3)400  I 

OTS  $0.50  It 


I. 


Stanford  Univ. , 


SLAC-27 

Stanford  Linear  Accelerator  Cent 

Calif. 

TWO-MILE  ACCELERATOR  PROJECT.  Quarterly 
status  rept.  noe.  1  and  7,  1  Oct-31]  bee  63.    Feb  64, 
102p 

Contract  AT(04-3)476;  AT(04- 3)400;' and  AT(04-3)515 
OTS  $2. 00 


N64-18291 

VirginU  Univ. ,  Charlottesville. 
STATUS  REPORT  NO.   L   Period  ending  30  Nov  63 
K.  Ziock  and  R.  C.  Rltter.   [1963]  4p 
Grant  NsG-455 
NASA  CR-53389 
OTS  lUlO 

DESCRIPTORS:  •Semlconduaors,  •Detectors. 


Nuclear  Engineering  and  Power 

IDO- 28621 

Aerq)et-General  Nucleonics,  San  Ramdn,  Calif. 
ARMY  GAS-COOLED  REACTOR  SYSTEMS  PROGRAM. 
Quarterly  progress  rept  for  1  Oa-31  Dec  63.    15  Peb64i 
105p  ' 

Coatratt  AT(  10- 1)880 
OTS  $2.  25 


ANL-6850 

Argonne  National  Lab. ,  m, 
CALCULATIONS  OF  »  FOR  SOME  SMALL  u233-, 
u235-,  AND  Pu239-  FUELED  PAST  REACTORS 
W.  G.  Davey.  Feb  64,-  I2p 
Contract  W3l-109-eng-38 
OTS  $0.50 


TID-3522C7thRev.) 

Atomic  Energy  Commission,  Oak  Ridge,  Tenn.  Dlv. 

at  Technical  Information  ExtensionT^ 
fEACHFUL  USES  FOR  NUCLEAR  EXPLOSIVES  A 
SELECTED  ANNOTATED  BIBLIOGRAPHY 

Sf  rf  pI'Sn'K,^*}^^^:,'^^  ^  Carl  R.  Getter 
ore  $1.^^  Explosives,  comp.  Jan  64.  57p 

DESCRffTORS:  •Bibliographies,  •Underground  exric 
sions,  •Nuclear  explosions.  ^^ 


TID-7671 

Atomic  Ettergy  Conunisslon,  Oak  Ridge,  Tenn. 

Dlv.  of  Technical  Information  Extension. 
PROCEHJINGS  OF  THE  CONFERENCE  ON  THE 
INTERRELATED  ROLE  OF  UNTVERSmES  AND 
FEDERAL  AGENCIES  IN  NUCLEAR  EDUCATION 
^HIA'^  GATUNBURG,  TENNESSEE,   AUGUST  *26- 
^1963.   SPONSORED  BY  AMERICAN  NUCLEAR 
SOCIETY,  AMERICAN  SOCIETY  FOR  ENGINEERING 

^^,^^'   °^  ^^^^  INSTTTUTE  OF  NUCLEAR 
uTUDIES.. 

Apr  64,  136p 

OTS  $2.50 

TID-7669 

AtomlcEnergy Commission.  Oak  Ridge,  Tean.  DIt. 

of  Technical  Mbrmatlcn  ExtensionT^ 
THERMAL  OPERATING  PERFORMANCE  OF  NU- 
^^J^^^^'   ^  ^ANEL  DISCUSSION  HELD 
AT  THE  FIFTH  NATIONAL  HEAT  TRANSF^^ 

S?J^?Sr^^"?^^°^'  '^°^'   AUGUSTS.  1962 
OT?  $2^2?'''  <^^°™«  National  Lab.)  [1962]  lOlp 


MSCRffTORS:  •Conferences,  •Nuclear  reactors. 
•Heat  transfer.  * 
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APDA-156 

Atomic  Power  Development  Associates,  Inc. , 

Detroit,  Mich. 
DESlCti  AND  ECONOMIC  EVALUATION  OF  FIXED 
BLANKETS  FOR  FAST  REACTORS 
A.  E.  Klickman,  G.  L.  Ball,  J.  J.  Edwards,  W.  H. 
Jens,  and  B.  M.  Segal.    30  Aug  63,    62p 
Contract  AT(11-1)865 
OTS$1.50 

I^SCRIFrORS:  •Fast  reactors 

NAA-SR-6387 

Atomics  International,  Canoga  Park,  Calif. 
OPTICAL,  LIGHTING,  AND  PHOTOGRAPmC  EQUIP- 
MENT TOR  THE  SRE  RECOVERY  PROGRAM 
E.  R.  Meise.    [15  Apr  64,  ]  51p 
Contract  AT(ll-l)GEN-8 
OTS$1.25 


NAA-SR-7020 

Atomics  International,  Canoga  Park,  Calif. 
REACTOR  KINETICS  MEASUREMENTS  IN  HOMO- 
GENEOUS;    STATIONARY,    LINEAR  EXTENDED  SYS- 
TEMS 

M.  N.  Moore.    [15  Apr  64]   23p 
Contract  AT(ll-lX3EN-8 
OTSiaSO 

WAPD-244 
Bettis  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
FABRICATION  DEVELOPMENT  OF  BOROti  CARBIDE 
AND  BORCW  CARBIDE  *•    SILICON  CARBIDE  MDC- 
TURES  FOR  POSSIBLE  APPUCATION  AS  LUMPED 
BURNABLE  P01SCH4S  IN  PWR-2 
S.  F.  Kaufman.    Jan  64,    46p 
Contract  AT(11-1X;EN-14 
OTSIl.OO 


WAPD-MRP-107 

Bettis  Atomic  Power  Lab. ,  Pittsburgh,  Pa. 
PRESSURIZED  WATER  REACTOT  (PWR)  PROJECT. 
Tedmical  progress  repc.  far  24  Oct  63-23  Jan  64. 
[May  64)  135p 
Contract  AT(11-1X3EN-U 
OTS  $2.50 


BNL-838CT-329) 

Brookbaven  National  Lab. ,  Upcon»  N.  Y. 
THE  NUCLEAR  REACTOR  CCMES  OF  AGE. 
Brookbaven  lecture  series  no.  31. 
Jack  Chemick.  13  Nov  63,  19p 
T-329 
OTS  $a50 


AFEX-603(DeI.) 

General  Electric  Co. ,  Cincinnati,  Ohio. 
STATIC  CONTROL  CHARACTERISTICS  OF  FAST  RE- 
ACTORS 

A.  W.  Gulp,  Jr.,  E.  M.  Page,  and  J.  W.  Stephenson,  Jr. 
15  Oct  59,  declassified  14  Sep  62.    154p 
Contracts  AF33(600)38062  and  AT(11-1)171 
CnrS  $11.50 


<XAP-43S1 

General  Electric  Co.,  San  Jose,  Calif. 
MATERIALS  FOR  SUPERHEAT  FUEL  SHEATHS. 
RELATIVE  PERFORMANCE  OF  ALLOYS  IN  SUPER- 
HEATED STEAM  ENV1RC»JMENTS 
F.  A.  CompreUi,  D.  F.  MacA^lUan,  and  C.  N.  Spalarli 
Jul  63,   lOlp 
Contract  AT(04-3)189 
OTTS  $2.25 

DBSCRIFTORS:  *ReactGr  fuel  elements,  •Reaaor  fuel 
cladding. 


GEAP-4203 

CSeneral  Electric  Co. ,  San  Jose,  Calif. 
METHODS  FOR  IMPROVING  THE  CRmCAL  HEAT 
FLUX  FOR  BWR'S 
C.  L.  Howard.    Mar  63,    76p 
Contract  AT(04-3)189 
OTS  $2. 00 

DESCRIFTORSt  *Boiling  water  reactors 

HW-81169 

Hanford  Atomic  Products  Operation,  Richland,  Wash. 
HANFORD  STUDIES  EXECUTED  FOR  THE  USABC- 
AECL  COOPERATIVE.  PROGRAM  ON  DEVELOPWon* 
OF  HEAVY  WATER  MODERATED  POWER  REACTORS. 
Monthly  progress  rept.  for  Feb  64. 
F.  W.  Albaugh,  comp.  10  Mar  64,  5p 
Contract  AT(45-l)1350 
OTS  $1.10 


HW-78080 

Hanford  Atomic  Product*  Operation,  Richland,  Wash. 
ZIRCOnUM  CONCENTRATION  MEASUREMENTS  IN 
THE  PRTR  PRIMARY  COOLANT.    Interim  rept.  for 
8  Dec  62-30  Jun  63. 
T.  F.  Demmitt.    Jul  63,  l6p 
Contract  AT(45- 1)1350 
OTS  $0.50 

100-16871-2 

Phillips  Petroleum  Co. ,  Idaho  Falls. 
FUNDAMENTALS  IN  THE  OPERATION  OF  NUCLEAR 
TEST  REACTORS.    VOL.  H.    MATERIALS  TESTING 
REACTOR  DESIGN  AND  OPERATION.    Oct  63,  176p 
Contract  AT(10-1)205 
OTS  $2.75 


IDO-16908 

Phllllpe  Petroleum  Co.,  Idaho  Falls. 
PREDICTING  EXCESS  RBACTIVrTY  IN  THE  ETR  AS 
A  FUNCTION  OF  POWER -TIME 
J.  W.  Henscheid  and  E.  E.  Burdlck.    5  Apr  64,  52p 
ContraaAT(  10- 1)205 
OTS  $1.25 

IDO- 16948 

FUIllps  Petroleum  Co. ,  Idaho  Falls. 
aiUTDOWN  REACnVITY  BY  THE  MODIFIED  ROD 
DROP  METHOD 
K.  V.  Moore.    10  Mar  64,  19p 
Contract  AT(  10- 1)205 
OTS  $0.50 
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IDO- 16961 

Phillips  Petroleum  Co.,  Idaho  FallA , 
STEP  PROJECT.   Quarterly  technlail  rept.  for  period 
ending  30  Jun  63.    [19631  119p 
Contract  AT(  10- 1)205 
OTS  $2.50 


ted  Aircraft  Corp. 


PWAC-416 

Pratt  and  Whitney  Aircraft  Div. ,  ui 

Middletown,  Conn. 
LORE  AUXILIARY  SYSTEMS  TERMINATIQN  REPORT. 
9  Mar  64,  96p 
Contract  AT(30- 1)2789 
OTS  $2.25 

PWAC-412 
Pratt  and  Whitney  Aircraft  Div. ,  Ujaited  Aircraft 
Corp.,  Middletown,  Conn. 


HARMONIC  DRIVE  DEVELOPMENH, 
Contract  AT(30- 1)2789 
OTS  $1.00 


18  Mar  64,  39p 


PWAC-424 

Praa  and  Whitney  Aircraft  DIt.  ,  United  Aircraft 

Coipi,»  Middletown,  Coon. 
LCRB  NEUTRON  SENSOR  DEVELOPMENT  PROGRAM. 
23  Mar  64,  49p 
Contract  AT(  30-1)  2789 
OTS  $L25 


GEAP-4400 

Vallecitos  Atomic  Lab.,  General  Ellectric  Co., 

San  Jose,  Calif. 
ANALYSIS  OF  FAILURE  OF  TYPE  804  STAINLESS 
STEEL  CLAD  SWAGED  POWDER  FUEL  ASSEKBLY 
E.  A.  Lees.    3  Oct  63^  48p 
Contract  AT(04-3)36l 
OTS  $1.25 

DESCRIPTORS:  *Reactor  fuel  eleroei^^s,  *Boiling  water 
reactors. 


*> 


APED-4236 

Vallecitos  Atomic  Lab.,  General  Electric  Co., 

San  Jose,  Calif.  M 

CONTROL  AUGMENTATION  CRFnCAL  EXPERIMENTS 
T.  R.  JaworowsU,  P.  G.  Aline,  andH.  D.  Kosanke. 
15  Jul  63,  75p 
Contract  AT(04-3)189 
OTS  $2.00 


I^SCRIPTORS:  *Critical  assemblies,  ^Uranium, 
•Oxides,  •Reactor  lattice  parameters.  Heavy  water. 


PHYSICS 


AD-420  983 

American  Optical  Co. ,  Southbridge,  Mass. 
EXPERIMENTAL  VERIFICATION  OP  SUN-POWERED 
LASER  TRANSMTTTER.  Final  rept..  Mar  62-May  63 
G.  R.  Simpson.   Aug  63,  116p 
Contract  AP33(6S7)8619 
ASD-TDR-63-727;  N64-12870 
OTS  $9. 60 


DESCRIPTORS:  FeaslbUity  studies,  •Lasers,  *Llght 
communication  systems.  Solar  radiation.  Optics, 
•Optical  equipment,  Neodymium,  Calcium  compounds, 
Tuigstates,  Experimental  data. 

The  effort  expended  on  a  program  at  design  and  experi- 
mentaticm.  leading  to  the  delivery  at  an  experimental 
model  of  a  sun-powered  laser  transmitter  is  detailed. 
Analytical  work  is  presented  which  resulted  in  the  choice 
of  Nd:CaW04  and  Ndrglass  as  candidates  for  CW  sun- 
powered  operation.   The  design  and  fabrication  at  the 
transmitter  mount,  pump  optics  and  laser  cavities  is  de- 
scribed. Cooling  techniques  developed  (primarily  orl- 

iented  toward  CaW04  although  generally  applicable  to  any 
solid  laser  material  operating  at  room  temperature)  and 
the  design  of  the  cooling  system  are  detailed.    Experi- 
mental evaluation  of  a  number  of  laser  ccnflgurations  of 
the  materials  discussed  is  presented.   Evidence  is  given 
of  quasi-continuous  sun-powered  operation  of  Nd:glass. 
Appendices  are  provided  which  give  (1)  definition  and 
measurement  of  loss  coefficient  "s",  (2)  the  derivation 
of  the  figure  of  Merit  "G"  for  a  4-level  system  based  on 
quantities  fi  ,  the  gain  coefficient  for  light  in  a  laser  and 
"s",  (3)  the  derivation  of  the  gain  coefficient  p,  (4)  the 
method  of  calculation  of  the  power  output  of  a  CW  laser 
oscillator,  (5)  the  method  used  in  obtaining  thermal 
omductlvity  measurements  and  (6)  a  description  of  the 
original  room  temperature  operation  of  glass  lasers. 
Finally,  recommendations  are  given  for  future  investi- 
gations of  sun-powered  laser  operation.  (Author) 

NYO-10435 

Courant  Inst.  oTMadiematical  Sciences,  New  York 

Univ.,  N.  Y. 
ASYMPTOTIC  DESCRIPTION  OT  THE  CUSPS  OF  A 
HYDRCMAGNETIC  FIGURE  OF  EQUILIBRIUM 
Robert  E.  Dowd.    1  Feb  64,  77p 
Contract  AT(30- 1)1480 
MF-37 
OTS  $7.60 

NYO- 10434 

Courant  Inst,  of  Mathematical  Sciences,  New  York 

Univ.,  N.  Y. 
FINFTE  AMPLITUDE  OOMFKESSlOti  WAVES  IN  A 
COLLISION-FREE  PLASMA 
K.  W.  Morton.    15  Jan  64,  107p 
Contract  AT(30- 1)1480 
MF-36 
OTS  $9. 10 


NYO- 10436 

Courant  Inst,  of  Mathematical  Sdenoes,  New  York 

UiilT.,N.  Y. 
MODERATELY  STRONG  OBLIQUE  SHOCKS  AND 
SIMPLE  WAVES  IN  STEADY  MAGNBTCXiYDRODY- 
NAMIC  FLOW 

Y.  M.  Lynn.    14  Feb  64,  66p 
Contract  AT(30- 1)1480 
MF-38 
OTS  $6.60 
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NASA -TN-D- 2279 
Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration,  Cleveland,  C^o. 

TRANSPUT  EQUATIONS  FOR  A  PARTIALLY 

I0NI2ED  GAS  IN  AN  ELECTRIC  FIELD 

Peter  M.  Sockol.  Apr  64,   22p 

N64- 19291 

OTS  $0.50 

DESCRIPT(»S:  •Gas  Ionization,  •Transport 
properties.  Electric  fields.  Differential  equations 


LA-3056 

Los  Alamos  Scientific  Lab. ,  N.  Mex. 
SCATTERING  FACTORS  COMPUTED  FROM  RELA- 
TIVISTIC  DIRACSLATER  WAVE  FUNCTICWS 
D.  T.  Cromer  and  J.  T.  Waber.    Jan  64,  222p 
Contract  W7405-eng-36 
OTS  $3.00 

AD-437  257  repriced 

Midwest  Research  Inst. ,  Kansas  City,  Mo. 
INVESnCATION  OF  THE  FLASHING  AEROSOLS. 
Final  rept. ,  18  Mar  63-17  Apr  64 
AlanR.  Plttaway.   20  Apr  64,   73p 
Contract  DAI8-108-AMC-II8(A) 
OTS  $2.00 

DESCRBTORS:  *Aero8ols,  Flammablllty,  •Chemical 
warfare  agents,  *Explo6lve  gases,  Air,  •Ignition, 
•Detonation,  •Combustion  products,  •Shock  waves. 
Aerosol  generators.  Shock  tubes.  Combustion 
chambers. 

This  program  is  concerned  with  determining  flamma- 
blltty  of  aerosol  systems.  A  complete  review  d  the 
agent  flashing  pr(^lem  is  presented  together  wldi  an 
analysis  of  the  problem  as  a  whole.  A  constant  pressure 
combustion  chamber  and  a  shock  tube  were  consoructed 
to  study  aerosol  flammablllty.  Studies  were  cooducted 
with  QL-alr  aerosols,  detonation  product  gas-air  mix- 
tures, and  the  three  component  detonation  product  gas- 
QL-air  system.  The  data  show  that  the'  system  flam- 
mability  is  dictated  by  the  detonation  product  gas-air 
4.  flammablllty  and  is  not  significantly  affected  by  the 
•''  aerosol  phase.  Moderate  strength  shock  waves  will 
•,   ignite  the  system  but  hoc  metal  and  glowing  carbon 
particles  will  not,  under  the  conditions  tested.  The  QL 
aerosol-air  mixture  is  easily  ignited  by  flame  but  not  by 
spark.  QL  aerosol- air  mixtures  burn  with  difficulty  due 
to  inhibition  of  the  combustion  by  the  products  of  com- 
busdcn.  The  data  support  the  hypodiesls  that  the  com- 
bustion at  the  detonaticm  product  gas  is  the  primary 
aerosol  flashing  ignition  source.  It  also  supports  the 
contention  that  the  aerosol  bums  (in  the  general  taae) 
only  in  the  presence  at  the  combusting  product  gas 
mixture.  Recommendations  are  made  to  continue  the 
study  using  odier  aerosol  materials  and  to  investigate 
direct  aerosol  combustion  and  ignition  inhibition. 
(Author)  (See  also  AD-41I  223) 

NASA-SP-3008 

National  Bureau  of  Standards,  Washington,  D.  C. 
ENERGY  SPECTRA  AND  ANGULAR  DISTRIBUTIONS 
OF  ELECTRONS  TRANSMFTTED  THROUGH 
SAPPHIRE  (AI2O3)  FOILS 

Martin  J.  Berger  and  Stephen  M.  Seltzer.   1964,   109p 
NASA  Order  R-80 
N64-18416 
OTS  $2.50 


DESCRHTORS:  •Electrons,  Tables,  Moate  Carlo 
method.  Foils, 


AD- 434  675  repriced 

Nuclide  Corp. ,  State  College,  Pa. 
VACUUM  VIBRATOR  ION  SOURCE.  Rept.  fbr 
1  Mar  63-28  Feb  64,  on  Chemistry  and  Physics  of 
Materials  L.  A.  Cambey.  Mar  64,  19p 

&W!d^A-^4^^'5^^^°^^ 

OTS  $0. 50 

DESCRIPTORS:  Mass  spectrometers,  •Ion  sources, 
•Vibrators  (Electrical),  Electrodes,  Electric  arcs, 
Sparks,  Ionic  current.  Electric  currents.  Voltage, 
Mass  spectra. 

-Three  different  vacuum  vibrator  sources  were  designed 
and  constructed.  These  sources  were  tested  on  a  single 
focusing  mass  spectrometer.   A  preliminary  evaluation 
of  the  characteristics  of  the  source,  including  ion 
current  magnitude,  ion  current  stability,  and  ion  energy 
spread,  and  their  dependence  on  arc  voltage  and  arc 
current  was  carried  out.   Mass  spectra  obtained  with 
the  single  focusing  mass  spectrometer  .are  presented. 
(Author) 

PB-166  018 

Office  of  Scientific  Resaaxch  and  DrntHapmeBtf  Dtr.  6 
UNDERWATER  SOUND  EQUIPMENT  IL   BCHO- 
RANGING  SYSTEMS.   Summary  twrhnlcal  ti|IC  foL  IS 
John  S.  Coleman.   1946,  dftrUiB«lfl<>d  27  Oct  tiO,  263p 
Contract  OEMar-1131- 
OTS  $17.00 

DESCRIPTORS:  *Underwata:  souikI  equtpnant,  *EchD 
rangtugt  •S<»ar  aqulpment,  Detectlop,  Navml  aqu^ 
ment,  ELactronic  equipment,  Dealgiu 

This  report  describes  the  woccic  undertsken  00  Improve 
the  operation  of  the  type  at  echo-ranging  system  em- 
ployed almost  eaccluslTely  during  World  War  IL  In  view 
of  tbe  urgent  need  for  laxfe  quantities  at  aervlceshle 
gear  to  equip  the  afrpanrtliig  Navy,  it  was  decided  to 
avoid  delay  by  concentrating  on  expanding  die  production 
d  eiistlng  and  pumMl  designs.  The  section  and  Its 
laboratories.  In  turn,  concentrated  iqxin  a  pmgram  ct. 
Improtemeots  oalailated  to  fc^HHyf  m«»^mi»n  per- 
formance o<  these  standard  equipment  tjfpes.  Asa 
result  a  numner  of  auzlllazy  circuits  and  components 
were  diwlgnwl  and  constructed  which  were  quickly 
adaptable  to  <trtaT<i^  shipboard  Installatlona.  Sudi 
modifications  included  methods  for  Increasing  the 
accuracy  and  ease  of  ohralning  bearings,  for  Improving 
tbe  ability  of  Oe  system  to  discriminate  die  target  echo 
from  liackground  noise,  and  for  reducing  operator 
fatigue.  These  and  paztOlel  developments  were  all 
aimed  at  raising  the  performance  level  of  the  average 
sonar  operator  under  typical  operational  coodltians. 
An  account  of  these  developments  Is  Tpyrfntmi  In  some 
detail. 

MATT- 238 

Plasma  Physics  Lab. ,  Princeton  Univ. ,  N.  J. 
KINETIC  THEORY  OF  WEAKLY  COUPLED  GASES 
C.  H.  Su,  E.  A.  Frieman,  and  M.  D.  Kruakal.    Ian  64. 
152p 

Contract  AT(30-1)1238 
OTS$Z75 


S-42 


Molecular  Physics  and  Spectroscopy 


AD-429S01 

Brown  Univ. ,  Providence,  R.  L 
THE  VISCOSITY  OF  THE  ISOTOPES  OF  HYDROGEN 
AND  THEIR  INTBRMOLECULAR  FORCE  POTENTIALS 
J.  Kestln  and  A.  Nagashima.  Dec  63|^  26p 
Contract  Nonr- 3623(00) 
ProJ.  Squid  Technical  rept.  BRN* 
OTS  $2. 60 


c63|| 
•ll-l' 


DESCRIPTORS:  •Hydrogen,  •DeuteriiUi,  Hydrogen 
compounds,  Deuterated  compounds.  Isotopes,  ^scoslty. 
Molecular  association.  Electric  potential,  Impurities. 

The  paper  presents  carefully  measured  values  of  the 
viscosinrof  the  three  Isotopes  of  hydrogen:  H2  HD,  and 
Do  at  2QMC  and  at  30°C  all  under  atmospheric  pressure. 
The  ratios  of  the  viscosity  of  any  one  pair  of  the  above 
gases  is  obtained  very  accurately,  the  major  source  of 
error  being  connected  with  the  uncerminties  in  our 
knowledge  of  the  impurities  present  in  the  gases.  Ob  the 
basis  of  the  Chapman- Enskog  theory  for  the  viscosity  of 
gases  composed  of  spherically- symmetrical  molecules 
whose  potentials  can  be  represented  by  the  product 
Vl(r)     f  (o^),  it  is  concluded  that  all  three  Isotopes 
have  different  intermolecular  constants.   However,  the 
differences  which  characterize  the  Intermolecular 
potentials  of  H2  and  D2  are  not  likely  to  be  large. 
(Author) 


IMt. 


!Callfonda. 


UCRL-11229 

Lawrence  Radiation  Lah. , 

Berteley. 

TTUDIBS  IN  MOLECULAR  STRUCTURE:  L  NEAR- 
ULTRAVIOLET  SPECTRUM  OF  TETROLALDEHYDE. 
n.   SIMPLE  MOLECULAR  ORBTTAL  THEORY  OP 
THE  DKHLOROETHYLBNES.   m.   HIGH-TEMPERA- 
TURE MICROWAVB  SPECTROSCOPY 
James  S.  Mulxnoad.  Doctoral  thesis.   29  Jan  64,  92p 
Cootraa  W7405-eng-48 
OTS  $2,00 

AD-429  502 

Metcalf  [Research  Lab.  ]  Brown  Uniy« ,  Providence, 

R.  L  I 

VISCOSITY  OF  HYDROGEN,  DBUTBHIUM,  METHANE, 
AND  CARBON  MONOXIDE  FROM  -5p0C  TO  I50OC  BE- 
LOW 200  ATMOSPHERES 
A.  K.  Barua,  J.  Ross,  and  M.  Afzal. 
Contract  Nonr- 3623(00) 

ProJ.  Squid  Technical  rept.  BRN-IO-P;  N64-15762 
OTS$2.60 


|jan64,  21p 


DBSCRIPTCAS:  •Hydrogen,  •Deuterium,  •Methane, 
Carbon  compounds.  Monoxides,  Viscosity,  Molecular 
association.  Electric  potential. 

The  absolute  viscosities  of  H2>  D2>  CH4,  and  CO  were 
determined  from  measurements  in  a  capillary-flow 
viscometer  in  the  temperature  rcmge  from  -50*^  to 
150<^  and  at  pressures  below  200  atm  with  an  average 
precision  of  0. 05  %.   The  accuracy  of  the  measurements, 
except  for  D2>  Is  estimated  to  be  aboijt  0. 1  %.   The 
parameters  (C  ,    YVi\  >     «L  )  of  the  intermolecular 
ezp-slx  potential  were  estimated  for  H2  ^nd  D2  from 
die  variatim  of  the  viscosity  with  temperature  at  low 
density.   Tbe  size  parameter  V%vis  the  same  for  the 
two  systems,  but  C  is  about  6  %  larger  for  H2  than  D2. 
(Author) 


Solid  Stats  Physics 

AD- 270  622 

Bowling  Green  State  Univ. ,  (Dhio 
INVESnOATION  OF  EMISSICW  PROPERTIES  OF 
LUMINESCENT  SCREENS.  Final  rept. 
D.  W.  Bowman  and  C.  B.  Singleton.   30  Sep  61,  23p 
Contraa  DA33-019-ORD-3355 
OTS  $2.60 

DESCRIPTORS:  •Luminescent,  •Fluorescent  screens, 
EmisBlvity,  Manufaauring  methods.  Vapor  plating. 
Vacuum  apparatus,  •Phosphorescent  materials. 

Unsuccessful  attempts  were  nuule  to  fabricate 
fluorescent  screens  by  vacuum  evaporation  processes. 
Some  screens  were  fabricated  by  settling  process.  No 
enhancement  in  fluorescent  response  was  noted  when  the 
screens  were  placed  in  an  electric  field.   Spectrophoto- 
metric  curves  were  taken  for  conmiercial  as  well  as 
specially  fabricated  screens.  A  fatigue  effect  was  naed 
for  all  screens  under  continual  x-ray  excitation. 
(Author) 

PB-166  023 

Illinois  Univ.,  Urbana. 
THERMODYNAMICS  OF  THE  SUPERCONDUCTING 
TRANSITION. 

Technical  rept.  no.  17  on  Investigation  <rf  The 
Phenomenon  of  Superconductivity 
D.  E.  Mapother.   Jun  59,  44p 
Contract  DAll-0?2-ORD-992 
AD-217  965 
C3rTS$4.60 

DESCRIPTORS:  •Superconductivity,  •Thermodynamics, 
•Superconductors,  Theory,  Specific  heat.  Lead, 
Mercury,  Excitation,  Phase  studies.  Tin,  Entropy, 
Magnetic  properties. 

The  standard  thermodynamic  argument  is  applied  to  the 
analysis  of  critical  field  curves  \rtiich  deviate  from  the 
parabolic  law.  He  »  Ho(l  •  t2),  where  t  •  T/Tc.  Dis- 
cussion is  in  terms  of  the  experimentally  observed 
deviation  function,  D(t),  w^iich  measures  tlie  departure 
of  experimental  He  values  from  the  parabolic  law. 
D(t)  affords  a  convenient  visualization  of  the  source  of 
the  well  known  discrepancy  between  calorimetric  and 
magnetically  determined  values  of  the  temperature 
coefficient  of  the  normal  electronic  specific  heat,  y. 
The  discrepancy  is  shown  to  be  a  consequence  of  the 
exponential  temperature  dependance  of  tbe  supercon- 
ducting electronic  specific  beat,  Cgg  (a  point  previously 
demonstrated  by  Lynton,   Sarin,  and  Zucker).  Together 
with  the  fact  that  He  measurements  were  not  available 
for  sufficiently  small  values  of  t.   However,  diis  dis- 
crepancy is  peculiar  to  the  apparent  majority  of  super- 
conducting elements  which  eidiibit  a  negative  D(t) 
(e.  g.  tin),  and  it  does  not  arise  for  the  elements  lead 
and  mercury  which  show  a  positive  D(t).  For  the  latter 
elements  this  permits  a  rather  accurate  determination 
of  both  >  and  Ces  from  critical  field  measurements. 
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AD-406  517 

I  inrtnln  Lab..  Mass.  InR.  ctTecb.,  Lexlngtoo. 
DIVISION  8.  SOLID  STATE.  Kept,  for  1  Jan-3I  Mar  63 
Benjamin  Lax,  James  W.Meyer, and  Alan  L-  McWborter. 
15  Apr  63,   15p 
Contract  AP19(628)500 
GTS  $1.60 

DESCRIFTCSIS:  *Solld  state  physics,  *Semiconduaor 
devices.  Materials,  *Spectroacopy,  Atomic  energy 
levels.  *Magnetlc  materials.  Bibliographies, 

A  summary  is  given  d  research  efforts  in  the  areas  d 
solid  state  device  design,  materials  evaluation,  band 
structure  and  spectroscopy  ol  solids,  and  spectroscopy 
at  magnetic  solids.   A  56  item  listing  at  papers  and 
speeches  resulting  from  the  research  is  given.  (See 
also  AD-295  737) 


AD-405  145 

Lincoln  Lab, ,  Mass.  Inst,  of  Tech. ,  Lexington 
ENERGY-BAND  CALCULATIONS 
F.  W.  QueUe.  Jr.  (Doctoral  thesis).   17  Jan  63. 
sop  ref s 

Contract  AF  19(628)500 
Technical  rept.  no.  295;  N64- 12928 
OTS$4.60 

DESCRIPTORS:  *Seniiconductor8,  Valence,  *Atomic 
energy  levels,  'Silicon,  Electrical  properties, 
Mathematical  predicticn,  'Programming  (Computers) 

The  orthogonalized  plane  wave  energy-band  structure 
of  a  solid  can  be  self  •consistently  determined  by  use 
of  the  metlKxl  described  in  the  report.   In  this  method, 
correct  core  functions  are  of  prime  importance.   A 
wholly  automatic  computer  program  carries  out  all 
operations,  including  the  symmetry  adaptation  of  the 
basis  set.   The  operation  of  this  program  is  illustrated 
by  a  calculation  of  the  band  strupture  at  silicon,  and  a 
comparison  is  made  between  the  calculated  results  and 
the  results  obtained  from  experiment.   Sources  of  error 
giving  rise  to  discrepancies  between  theoretical  and  ex- 
perimental results  are  discussed,  and  suggesticms  are 
made  for  the  remedy  o^  these  errors.  (Author) 


Thermodynamics 


PB-166  031  < 

AeroChem  Research  Labs. ,  Inc. ,  Princeton,  N.  J. 
THE  THEORY  OF  RAE«ATI»1  COOLING  AT  HIGH 
MACH  NUMBERS 

Daniel  E.  Rosner.   18  Nov  59,  rev.  Sep  60,  I5p 
Contract  AF49(638)300 
AeroChem  TM-18;  AFOSR  TO-60-331 
OTS$1.60 

IXSCRIFTORS:  ^Thermal  radiation,  *CooUng.  Theory, 
Superaerodynamics,  Supersonic  Flow,  Surface  temper- 
atures. Heat  transfer.  Transport  properties.  Mathe- 
matical analysis.  Solids,  Catalysts. 

Considered  here  a  steady  state  in  which  die  convective 
heat  transfer  to  a  solid  body  is  balanced  entirely  by 
radiation  from  it.  The  situation  is  completely  analogous 
to  an  isotliermal  catalysis  problem  is  explored,  here, 
and  results  are  presented  for  local  and  over-all  rates 
of  radiative  energy  transfer  from  flat  plates  in  high 


■peed  streams.   It  is  shown  that  if  two  plates  differii^ 
ocily  in  their  thermal  conductivities  are  placed  in 
identical  gasdynamlc  environments,  the  inaniarigg 
plate  loses  more  energy  by  radiation  than  a  perfectly 
conducting  plate,  thereby  extracting  noore  energy  from 
the  fluid.  However,  the  maximum  difference  amounts 
to  only  about  2  1/2^  corresponding  to  values  of  a  noa- 
dlmensional  convection-radiation  parameter  dnear  2. 4. 
By  generalizing  the  conventional  notion  of  laminar 
"recovery  temperature"  (4),  tliese  results  are  shown 
to  apply  also  to  active  catalysts  in  dissociated  streams, 
provided  one  can  neglect  the  amount  at  atom  recombi- 
nation within  the  diffusion  boundary  layer.  (Author) 


NASA-CR-26 

Cornell  Aeronautical  Lab. ,  Inc. ,  BufUo,  N.  Y. 
mGH-TEMPERATURB,  THIN-FILM  RESISTANCB 
THBRMCMKTBRS  FOR  HEAT  TRANSFER 
MBASURAdEKT 
Leonard  Bogdan.   Apr  64,  30p 
Contract  NAS8-823 
N64-17988 
GTS  $1.00 

DBSCRIPrORS:  ^Resistance  dwrmometera,  *Hest 
transfer. 


HW-78724 

Hanford  Atomic  Products  Qperadon,  Richland,  Wash. 
HICM  TEMPERATURE  THERMODYNAMIC  PROPERTIES 
OF  HELIUM 

D.  R.  Doman.    Dec  63,  I2p 
Contract  AT(45- 1)1350 
OTS  $0.50 


Wov©  PropogaHon 

PB-165  327 

Army  Signal  Radio  Propagatian  Agency,  Poxt 

Monmouth,  N.  J. 
IBM  704  PROGRAM  TO  IKTERMINE  THE  MAXIMUM 
USABLE  FREQUENCY  (MUF)  AND  THE  LOWEST  USE- 
FUL HIGH  FREQUENCY  (LUF)  FOR  HG  RADIO  PRO- 
PAGATION 

S.  B.  Probst.  G.  E.  Kzmuse.  azxlE.  A.  CUxke  (Stsnfozd 
Research  Inst. ) 
Oct  59,  107p 
PxoJ.  no.  625 
OTS  $9. 10 

DESCRIPTORS:  *Progzsmmlng  (Computers).  High 
frequency,  *Radlo  waves,  *Pni^agstion,  Mathematlcsl 
analysis,  Progxammlng  languages.  Digital  computers 

This  report  presents  a  detailed  explamtlon  and  aiMlyses 
of  an  IBM  704  program  to  determine  the  Maximum  Usable 
Frequency  (MUF)  and  the  Lowest  Useful  High  Frequency 
(LUF)  fbr  HF  radio  propagaticm.   It  is  Intended  mainly  to 
guide  programmers  toward  a  comprehensive  understand- 
ing of  the  techniques  developed,  so  that  it  may  be  used 
by  other  organizations.   Necessary  details  are  included 
so  that  a  program.  Appendix  A,  written  for  a  apedflc 
propagation  problem  may  be  tailored  to  fit  any  general 
MUF-LUF  propagation  problem.  (Author) 
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NASA -TN-D- 2071  .-«.  .^||ri 

Lewis  Research  Center,  National  Aeronautics  and 
Space  Administration.  Cleveland,  Ohio 
5J:??^5?*^®*^'^C^AVB  PROPAGATION  IN  A 
COLD,  COLLBIONLESS  ATOMIC  HVIDROCTN 

Richard  R.  WooUett.  Apr  64,   126p  ' 
N64-18954  ^^ 

OTS  $2.75 

DBSCRlFrCRS:  Hydrogen,  •Plasma  fllysics,  •Electro- 
magnedc  waves,  •Propagation.  »i-«ro- 


PB-165  325 

Naval  Rsdlologlcal  DefeDM  Lab. ,  Stm  Francisco. 
Calif.  I 

TRANSMISSION  AND  SCATTERING  PROPERTIES  OF  A 
NEVADA  ISSERT  ATMOSPHERE  UNDER  CLOUDY 

ooNDrnoNS  , 

M.  a  Gibbons,  F.  L  Laughiidge^  J.  R.  Nichols,  and 

N.  A.  Kxause.  9  Ai«  60^  35p  [ 

Rasssich  and  d&niapmeat  technical  lUpc  USNRDL- 

TR^461:  DASA  1192;  AD-249  485 

OTS  $3. 60 


DESCRIPTORS:  •NUclear  eotploslms,  •Thermal  radia- 
tion, *Iirfn£Bd  zadladon.  Atmosphere,  Oouda,  •Wave 
txmnamisslon.  Scattering.  Reoordix^  (tavlces,  Pboto- 
niultlpllers,  Nevada,  Deserts 


The  angulsx  scattering  diagram  of -a  Nsvada  dssext  at- 
mdaphen  was  measorad  for  radlatloo  of  a  40,  a  45, 
0.  SO^and  0. 55  micron  imnyelangih.  AtKnuation  ooefa- 
dents  for  scattering  and  abao^Jdon  wore  determined  In 
the  same  atmosphere  for  radiation  of  0.40,  0. 50,  0. 70 
and  a  83  micron  wavelength.   All  measurements  were 
made  under  dear-sky  and  cloudy  conditions  and  with 
source-receiver  distances  (d)  rAi«li«  from  1. 07  to  17.15 
mllas.  The  ratio  (R)  at  scattered-ln  to  direct  radiation 
received  from  a  4  pi  source  was  mea«ured  for  wave- 
lengtfaaafa4a  0.50,  0. 70  and  a  83  micron  for  die  aame 
▼ilues  of  D  and  for  recalTer  fields  at  view  xta^j^  from 
4  degree  to  64  degree  half-angle,  with  and  without  cloud 
cover.  By  satttapoiUtkHi  at  the  results  to  the  case  of  a 
xeoelver  with  field  of  view  of  90  degree  haU-ai«le,  atten- 
uation coefficients  for  auzeoled  transmission  fzxm  a  4  pi 
source  to  a  flat  receiver  facing  the  source  and  ratios  (R) 
were  determioed  for  these  wavelengdia.  Floes  of  R  ver- 
sus D  showed  that  under  conditions  of  little  or  no  cloud 
ooverlmd  In  winter)  R  for  each  of  die  four  wavelei^ths 
InczeaLsea  moootonlcally  with  D  out  to  a  distance  of  17.15 
miles.  For  the  case  oC  full  overcast  at  4000  ft  abouve 
ground*  R  Inczesses  with  D  for  dstanoes  up  to  about  10 
miles  and  dien  derresses  widi  lncreaah«  distance  at 
least  for  the  next  few  miles.  For  lowet  cloud  heic^  the 
maximum  in  R  appears  to  move  to  smaller  distances, 
appmad  mately  in  proportion  to  cloud  heitfit.  (Author) 


RESEARCH  METHCX>S,  TECHNIQUES 
AND  EQUIPMENT 

PB-166  021 

[histltute  of  Science  and  Tech.  ]  Univ.  of  Michigan, 

Aon  Artxir. 
RESEARCH  IN  MACHINE  TRANSLATION.   I:  GENERALi 
PROGRAM 

Rept.  onProJ.  Michigan 
Andreas  KOutsoudas.  Mar  59,  I6p    ■ 
Contract  DA36-039-8C-52654 
Rept.  no.  2144-268-T;  AD- 212  773 
OTS  $1.60 

DESCRIPTORS:  •Machine  translation,  •Programming 
(Computers),  Dictionaries,  Physics. 

The  empirical  and  formal  aspects  erf  a  computer  pro- 
gram for  macMne  translation  of  Russian  Into  RngH^h 
are  discussed.   Statistical  examination  of  a  large  Rus- 
sian text  in  the  field  erf  physics  has  yielded  regularities 
which,  it  Is  ejqiected,  can  serve  as  the  basis  for  a 
conaputer  program.  Simplicity  of  programmlhg  and 

AD-426  311 

Naval  Researdi  Lab. ,  Washington,  D.  C. 
AN  APPUCATICm  OT  B06E-CHAUDHURI  ERROR- 
CORRECTING  COCSS 
F.  A.  PoUdntfbom,  Jr.  25  S^  63,  1^ 
NRLrept.  5993 
OTS  $1.60 

DESCRIPrORS:  •Cooamunicatlon  theory.  Errors, 
Correctians.  •Coding.  Diglul  systems.  Data 
transmission  systems.  Computers,  Decoding, 

Tliis  report  proposes  a  solution  to  die  problem  of  die  use 
at  error  correcting  codes  on  a  particular  multidiannel 
hf  radio  circuit  with  a  slowly  time  varying  probability  at 
bit  error  and  sutes  in  detail  a  computer  algorldim  for 
this  solution.  The  conclusion  is  readied  that  the  single, 
double,  and  triple  error  correcting  Bose-C3iaudhurl 
codes  of  block  lengdi  31.  which  have  been  stunted  to  a 
block  lei^(th  of  30,  should  be  used.  A  small  general 

PB-181  679 

Nedier  lands  Inst,  for  Documentation  and  Flllns. 
The  Hague  ^' 

RESEARCH  GUIDE:  A  GUIDE  TO  CONTRACT  RE- 
SEARCH FACIUTIES  IN  THE  NETHERLANDS.   1963. 
227p 
OTS  $3.50 

DESGRIFTORS:  •Sdendfic  organizatians.  Sdentiflc 
researdi.  Laboratories,  Test  facilities, 
•Nedierlandfl, 

Data  is  given  on  the  crganlzadonal  data,  scope  at 
activities,  current  research  projects,  know-how, 
equipment,  internatiooal  relations,  and  publications  <rf 
each  of  die  organizations  in  die  Netherlands  available 
for  contract  research  in  the  technical  and  natural 
sciences. 
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AD- 299  384 

Ohio  State  Univ.  Researdi  Poundtclon,  Columbus. 
A  STUDY  OF  WRITTEN  COMMUNICATION.  Final 
rept. 

Franklin  H.  Knower.   No7  62,   99p 
Contract  AF30(602)25S0 

Rept.  no.  4,  Volume  I;  RADC-TDR -62-611,  Vol.  I 
GTS  $8.60 

E«SCR1PTC»S:  *Language,  •Vocabulary,  *Instructioo 
manuals.  Attitudes,  *Military  publications. 

The  study  was  undertaken  to  analyze  linguistic  and 
psychological  causes  of  mis  understanding  and  mis- 
interpretation at  the  messages  in  technical  orders 
manuals  of  die  United  States  Air  Force.  Normative 
functional,  structural,  and  stylistic  featinres  of  the 
language  were  established.   Standardized  methods  at 
evaluation  at  the  readability  d  the  specialized  and 
relatively  homogeneous  technical  style  did  not  prove 
conclusive.   The  original  style  was  compared  with  five 

different  rewritten  samples  of  the  material  by  use  of 
comprehension  impact  and  attitude  test  scares.  Test 
Item  difficulty  scores  provided  variable  indices  of 
sentence  function,  structure,  and  style  impact.   Both 
comprehension  impact  and  attitudes  favored  more 
personalized  and  editorially  simplified  styles  than  the 
original.  A  telegraphese  style  which  greatly  reduced 
redudancy  produced  less  Impact  and  a  less  favorable 
attitude  response  than  the  pdglnal. style.  Control  tests 
demonstrated  effective  control  d  major  variables  In  the 
study.  Vocabulary  and  organlzatiaial  characteristics 
were  seen  as  contributing  factors  in  comprehension. 
Data  were  programmed  and  afialyzed  by  use  of  the 
IBM  7070  computer.  Principles  for  the  writing  of 
technical  orders  and  illustrations  were  presented. 
(Author)  * 

PB-166  008 

Pennsylvania  Univ.  [Philadelphia], 
THE  TRANSFORMATIONAL  GRAMMAR  OF  ENGLISH 
ADJECTIVES. 

Rept.  no.  52  on  Transformations  and  Discourse 
Analysis  Papers 
Zeno  Vendler.    1963,  62p 
OTS$6.60 

DESCRIPTORS:  •Language,  Classification,  Analysis. 

The  adjectival  classes  and  their  transformational  be- 
havior were  found  to  fall  into  a  coherent  and  interesting 
pattern.   The  distinguishing  segments  of  the  m^in  trans- 
formations (I)  -  (IV)  are:  (1)  N  wh. . .  is  A;  (2) 
(2)  N  wh. . .  is  A  for  N;  (3)  N  wh. . .  [V+J  D^; 
(4>  N  wh. . .  is  A  to  [V-].   Wh. . .  stands  for  the  subject 
to  which  the  adjective  is  ascribed  one  way  or  another. 
In  (1)  this  occurs  directly  by  means  of  the  copula.   In(9 
A  is  attributed  to  wh. . .  with  respect  to  N.   In  (3)  and  (4) 
A  is  attributed  to  wh. . .  with  respect  to  a  verb-class 
determined  by  die  Joined  predication  (rf  A  and  N.  (3)  and 
(4)  differ  however,  inasmuch  as  in  (3)  N  is  the  subject, 
while  in  (4)  N  is  the  object  (rf  [Vj. 


PB-I65  972 
Center  fbr  Documentation  and  Communlcatian  Re- 
search, Western  Reserve  Univ. ,  CleveUnd,  Ohio. 
AUTOMATIC  PROCESSING  OF  METALLURGICAL  AB- 
STRACTS FOR  THE  PURPOSE  OF  INFORMATION 
RETRIEVAL,  Interim  rept.  NSF-2 
Jessica  S.  Melton,  Pamela  W.  Reeves,  and  Celeste  P. 
Hespen.  Feb  64,  lllp 
Grant  NSF  G-24488 
OTS$9.60 

I^SCRXFTORS:  *Iutoiuiatlon  retrieval,  *Data  process- 
ing systems.  Automatic  *Abatracta,  Subject  Indeodug, 
Nfecalluzgy 

The  report  describes  progress  in  an  attempt  to  automate 
subject  indexing,  whidi  is  perhaps  the  most  difficult  and 
expensive  task  of  Information  ayatems  when  performed 
numually.  Abstracts  from  the  metallurgical  section  of 
Chemical  Abstracts  are  punched  on  PleKOwriter  tape  and 
converted  to  magnetic  tape.   The  typegraphlcal  character* 
istics  of  the  printed  text  are  preserved.   Computer  pro- 
cedures are  designed  for  processing  the  abstracts  on  a 
level  above  straight  dictionary  look-up  while  avoiding 
total  linguistic  analysis.  Metallurgical  terms  in  the  text 
are  located  and  grouped  according  to  a  strict  subject- 
indexing  raticmale.  Experience  la  reported  in  the  analy- 
sis of  223  abstracts  comprising  1290  sentences  and  ap- 
proximately 20, 000  wonLs.   From  this  corpus  a  lexioon 
of  3200  words  has  been  compiled  and  classifled,  and 
1500  rules  for  grouping  metallurgiad  terms  into  machine< 
seardiable  index  structures  were  formulated.   Flans  for 
testing  the  system  and  preliminary  work  in  tills  direction 
are  described.  (Author) 

AD-409  607 

Milan  Univ.  (Italy). 
MECHANICAL  TRANSLATION:  THE  CORRELATION 
SOLUTION.  Technical  rept. 
Silvio  Ceccato,  Enrico  Maretti,  Sergei  Persdifce, 
Nicolas  Slater,  and  Ernst  von  Glaaersfeld.  28  Feb  63, 
310p 

CoDtraa  AF6l(052)362 
RADC-TI»-63-280 
OTS   $19.75 

DESCRIPrcniS:  ^Machine  translation,  *Programming 
languages,  *Programming  (Computers),  Language, 

Linguistic  analysis,  coding,  classifications  and  pro- 
gramming have  been  studied  with  a  view  to  mechanical 
translation  of  random  texts  from  one  language  to 
another.  The  procedure  consists  of  three  steps:  from 
the  input  language  tQ  the  correlatianal  net;  transforma- 
tlon  of  the  net  for  the  target  language;  and  from  the 
transformed  net  to  the  output.  This  method  has  so  far 
been  applied  to  Russian  Input  and  English  output  (about 
50.000  cards).   A  provisional  procedure  was  written  in 
COMrr  and  run  on  the  7090  IBM  computer.  (Author) 
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AD-288  580 

System  Development  Corp.,  Santa  Monica,  Calif. 
SYNTACTIC  DEPENDENCE  AND  THE  COMPUTER 
GENERATION  OF  COHERENT  DIfipCXJRSE. 
Technical  memo.  j 

Sieldon  Klein  and  Robert  F.  Simmiiis.   24  Sep  62,  36p 
T^hnical  memo.  no.  'n>4-758/00q/0O;  ARPA  SD-97 


DESCRIPTORS:  •Machine  translation,  •Computers. 
•Language,  Vocabulary.  ji 

The  hypothesis  that  there  Is  in  the  Bnglish  language  a 
general  principle  of  transitivity  of  dependence  among 
word-elements  is  presented.   An  experiment  in  the 
computer  generation  of  coherent  discourse  that 
supports  this  hypothesis  is  described  which  shows  that 
dependency  is  not  always  a  transitive  relationship; 
some  significant  exceptions  include  the  lack  of  transi- 
tivity across  verbs,  prepositions,  and  many  sub- 
ordinating conjunctions.   It  is  stated  that  if  these 
excepcfons  were  ignored,  the  discourse  generator  could 
produce  statements  that  were  not  o^uth-preservlng 
derivation*  f^om  the  original  text.  Transitivity  Is  as 
Important  for  other  languages  as  it  is  for  the  English 
language.  (Author) 


AD-433  830 

System  Development  Corp. ,  Sant*  Monica,  Calif. 
TOWARD  THE  ESTABLISHMENT  OF  A  COMPUTER 
BASED  CLASSIFICATION  SYSTEM  POR  SCIENTIFIC 
DOCUMENTATION 

Harold  Borko  and  Myma  D.  Bemld  J  19  Feb  64,  49p 
Technical  memo.  no.  TM-1763 
OTS  $4.60 

DESCRIPTORS:  •Documentation,  Scientific  research. 
Psychology,  Reports,  •Oassiflcatlon,  Automatic,  Com- 
puters, ^Information  retrieval.  Data  storage  systems. 
Factor  analysis  f 

Experiments  were  conducted  to  determine  whether 
fcctor-analytically  derived  classification  categories  are 
reliable,  reasonable,  and  useful.   A  sample  of  997  ab- 
stracts of  psychological  research  papers  was  selected 
and  divided  into  an  Experimental  and  a  Validation  Group. 
These  were  factor-analyzed  separately  and  the  resulting 
categories  compared  to  each  other  kid  to  a  previous 
study.  The  results  show  that  factof  analytically  derived 
classification  cat^orles  are  reliable  and  reascmable. 
Experiments  were  also  performed  oo  compare  manual 
and  automatic  document  classiflcatton.  A  contingency 
coefficient  was  used  to  measure  inter-rater  consistency 
of  classification  and  the  similarity  cf  manual  and  ma- 
chine classification.   It  was  concluciad  that  certain  spec- 
ialized document  collections  could  advantageously  use  a 
factor-analytically  derived  classification  schedule  and 
automatic  document  classiflcatlcm.  (Author) 


MISCELLANEOUS 

PB-181  563 

Naval  Research  Lab. ,  Washington,  D.  C. 
REPORT  OF  NRL  PROGRESS.   Jun  64. 
OTS  $1.25,  $10.00/year 

DESCRIPTORS:  •Naval  research,  •Scientific  research. 
Corrosion,  Radio,  Atmosphere,  Radioactivity, 
Weather  stations.  Chemistry,  Fatty  acids.  Alcohols, 
Mathematics,  Thermodynamics,  Metallurgy,  Titanium 
alloys.  Fatigue  (Mechanics),  Niobium,  Refractory 
meuls,  Ferromagnetic  materials,  Carbides,  Single 
crystals.  Uranium,  Aluminum  alloys.  Nuclear  physics. 
Bubble  chambers.  Radar,  Communicaticm  systems. 
Satellite  antennas.  Phase  shifters.  Waveguides,  Elec- 
trranagnetic  lenses.  Solid  state  physics,  Crystal 
lattice  defects.  Luminescence,  Sound,  Acoustic  equip- 
ment. Patents. 

Ccmtents: 

Articles: 

Identity  of  the  Corrosion  Products  of  Some  Metals  in 
Salt  Water,  by  A.  J.  PoUafd 

Some  Methods  for  World-Wide  Amiospheric  Radio  Duct 
Measurement  and  Prediction,  by  D.  L.  Randall 

Scientific  Program: 

Atmosphere  and  Astrophysics:  Summary  report  on 
fission  product  radioactivity  in  the  air  along  the  80th 
meridian  (West)  1957-62.   Code  and  sequencing  system 
for  automatic  weather  stations 

Chemistry:  Properties  of  monolayers  of  *>-mai.ohalo^ 
genated  fatty  acids  and  alcohols  adsorbed  on  water 

Mathematics:  A  note  on  the  general  applicability  of  the 

thermodynamic  efficiency  formula 

Metallurgy  and  Ceramics:  Explosion  tear  test  of  tita- 
nium alloy  plate.   Metallographic  study  erf  fatigue 
damage.   Ni<*ium  bicrystals.    Influence  of  test  con- 
ditions on  the  behavior  of  refractory  metals.   Ferro- 
magnetic resonance  of  irradiated  iron-.nickel  films. 
Carbides  formed  in  Fe-Cr  alloys  oxidized  in  dry  car- 
bon dioxide.   Growth  of  4-AI2O3  single  crysuls  durii^ 
the  oxidation  of  Sn-Al  alloys.   Determination. of  ura- 
nium in  steeL   Low  cycle  fatigue  crack  propagation  in 
2024  aluminion  alloy 

Nuclear  and  Atomic  Physics:  Application  of  a  television 
pickup  to  bubble  chamber  measurements 

Radio:  Polarization  techniques  and  components  for  radar 
and  communication  systems.   Broadband  linear  array 
for  s|>ace  surveillance.   Study  of  a  ferrite  phase 
shifter.   Ferrite  component  converts  linear  polariza- 
tion propagating  in  rectangular  waveguide  into  circular 
polarization  propagating  in  circular  waveguide  or  free 
space.  Design  considerations  for  two-dimensional 
symmetric  bootlace  lenses 

Solid  State  Physics:  Imperfecticms  in  ionic  crystals. 
Luminescent  sulfur  centers  in  alkali  halides  and  other 
inorganic  solids.   Dielectric  loss  in  NaCl  crystals 

Sound:  Microacoustic  system  analysis  by  the  measure- 
ment of  free-field  sound  speed 

Published  Reports 

Papers  by  NRL  Staff  Members 
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25b 

257 

258 

25V 

260 

261 

262 

263 

264 

26b 

266 

267 

268 

269 

270 

271 

272 

273 

274 

27b 

276 

277 

278 

279 

280 

281 

282 

283 

284 

28b 

28b 

287 

289 

290 

291 

292 

293 

294 

29b 

29b 

297 

298 

29V 

300 

301 

302 

303 

304 

30b 

30b 

307 

308 

30V 

310 

311 

312 

313 

3l4 

31b 

317 

318 

319 


DlV. 

18 

6 

2 
30 
30 
30 
30 

8 
14 

V 
14 

7 

7 

b 
20 

2 

4 

2b 
lb 

V 
lb 
lb 
13 

b 
lb 
2b 
2b 
2b 

2b 
2 
6 

20 

30 

6 

22 

32 
2b 
30 

17 

lb 

8 
10 
17 
lb 

8 
30 

b 
25 
22 
30 

8 
2b 

2 
2b 
22 
24 
28 
20 

V 
lb 

2 

8 

8 
20 

2 
13 
13 
13 
15 
lb 
30 
2b 

b 
22 

6 

8 

8 

2 
2A 


S-49 


NUMBER  INDEX 

Nmter 

•*r 

Number 

Hg 

Number 

*m 

Number 

fse 

AAL-TN-63-2 

4 

AD-429  501 

43 

GEAP-4400 

41 

N64-17789 

14 

ABL/X-47 

37 

AD- 429  502 

43 

GrsntNIH-H-2127 

29 

N64-179e8 

44 

ACLI-CMS-557 

» 

AD- 429  782 

36 

Grant  NIH-HE-07696 

29 

N64- 18077 

29 

AD- 204  073 

34 

AD-430  123 

9 

Grant  NSF-C255 

15 

N64-18142 

99 

AD- 204  074 

34 

AD-430  646 

1 

Grant  NSF-G- 19284 

15 

N64-18217 

1 

AD- 212  773 

45 

AD-430  776  repriced 

34 

Gram  NSF-C- 24488, 

N64- 18279 

87 

AD- 217  965 

43 

AD-431  013  repriced 

14 

NSP-2 

49 

N64-18291 

99 

AI>218  076 

3 

AD- 431  785  repriced 

24 

HASL-141 

2» 

N64-18293 

19 

AD- 220  543 

» 

AD-432  3l7 

36 

HW-7338USUP  1) 

U 

N64- 18294 

19 

AD- 223  448 

17 

AD-433  237 

2 

HW-74949 

S7 

N64-18413 

99 

AD- 223  449 

17 

AD-433  613 

32 

HW-780e0 

« 

N64- 18416 

42 

AD- 223  450 

17 

AD-433  830 

47 

HW- 78724 

44 

N64- 18421 

9 

AD- 233  451 

17 

AD-434  0e3 

4 

HW-8U69 

40 

N64-18424 

■29 

AD- 2X824 

S 

AD-434  544  repriced 

36 

DM  704 

44 

N64-18434 

1 

AD- 227  436 

3 

AD-434  675  repriced 

42 

IBM  7090 

29 

N64- 18437 

14 

AD- 228  803 

10 

AD-434  821  repriced 

23 

IDO-11006 

19 

N64- 18458 

99 

AD- 228  804 

4 

AD-437  257  repriced 

42 

nX>16871-2 

40 

N64- 18467 

84 

AD- 228  SOS 

10 

AD-438  916 

3S 

IDO 16908 

40 

N64- 18935 

99 

AD- 228  806 

11 

AeroChein-TM-18 

44 

nx>- 16948 

40 

N64- 18954 

48 

AD- 229  279 

32 

AFCRL-E5062 

20 

nX)- 16961 

41 

N64-18995 

48 

AD- 229  504 

« 

AFOSR-1865 

31 

IDO- 16965 

» 

N64-19003 

19 

AD- 229  898 

7 

AFC)SR-2147 

31 

IDO- 28621 

9f 

N64-1901S 

2 

AD- 230  634 

13 

AFOSR-TN-60-331 

44 

IS-667 

19 

N64-19018 

90 

AD- 231  546 

4 

AFOSR-TR-58-135.  pt.  1 

34 

IS-780 

19 

N64-19039 

10 

AD- 231  619 

10 

AFOSR-TR-58-135,  pt.  2 

34 

IS-833 

29 

N64-19036 

10 

AD-233  169 

4 

AFCKR-TR -58-135.  pt.  3 

34 

IST-2144-268-T 

49 

N54-19074 

19 

AD- 235  227 

U 

AMRL-236 

3 

ISTBRR-l 

29 

N64-19099 

29 

AD-235  228 

1 

AMRL-390 

3 

ISTBRR-Z 

29 

N64- 19168 

1 

AD'237  240 

12 

AMRL-TDR -63-126 

2 

JPL-TR -32-482 

1 

N64- 19223 

88* 

AD-237  241 

9 

AN/ASM- 103 

20 

K-1589 

89 

N64- 19227 

29 

AD-247  164 

S 

AN/ASM- 104 

21 

K-1594 

M 

N64-19235 

82 

AD- 249  485 

4S 

AN/ASM- 106 

21 

KY-452 

19 

N64-19236 

10 

AD- 250  041 

7 

AN/ASM- 108 

31 

KY-453 

19 

N64- 19237 

98 

AD- 250  858 

27 

AN/ASM-141 

30 

LA-3007 

29 

N64-19291 

41 

AD- 250  981 

U 

ANL-5896 

M 

LA-3043 

90 

N64-19292 

28 

'  AD- 250  984 

8 

ANL-6654 

39 

l-A-3056 

43 

N64-1929S 

B 

AD- 253  003 

3 

ANL-6814 

37 

LADC-1463 

99 

N64-19322 

82 

AD-253  006 

7 

ANL-6817 

19 

LB- 31023 

90 

N64- 19477 

29 

AD- 253  007 

S 

ANL-6818 

U 

m-TR-295 

44 

N64- 19478 

82 

AD-253  00e 

• 

ANL-6850 

39 

M- 157  Trucks  (8-Toii) 

26 

N64-19483 

82 

AD-254  749 

10 

APDA-156 

40 

MAC-8938 

26 

NAA-SR-6387 

48 

AD- 254  750 

s 

APED- 4236 

41 

MATT- 238 

43 

NAA-SR-7020 

4( 

AD-2S4  7S3 

9 

APEX-603(Del.) 

40 

MCW-1454 

19 

NAA-SR-7465 

98 

AD-266  429 

33 

APL-TDR -64-34 

36 

ML-TDR -64-75 

43 

NAA-SR-8262 

99 

AD- 270  622 

49 

ARL-63-170 

36 

N62-10771 

91 

NAA-SR-8381 

U 

AD- 272  653 

19 

ARPA  SD-97 

47 

N63-15846 

9 

NAA-SR-8684 

97 

AD- 272  863 

33 

ASD-TDR -62-740 

30 

N63- 15902 

24 

NAA-SR-9190 

29 

AD- 277  791 

36 

ASD-TDR -62-833,  pt.  2 

14 

N63- 19496 

97 

NAS-NRC-SCA-2 

17 

AD- 278  175 

» 

ASD-TDR -63-664.  r.  3 

28 

N63-21201 

• 

NAS-NRC-SCA-3 

17 

AD- 279  325 

n 

ASD-TDR -63-727 

41 

N63- 22664 

9 

NAS-NRC-SCA-4 

17 

AD- 279  581 

16 

ASRPA-62S 

44 

N63-23105 

29 

NAS-NRC-SCA-5 

17 

AD- 279  634 

31 

ATl-71  463 

9 

N63- 23372 

9 

NASA-CR-26 

44 

AD-280  048 

32 

ATI-112  473 

30 

N64-11314 

99 

NASA-CR -53231 

14 

AD- 280  529 

33 

ATI-164  224 

t 

N64- 12385 

17 

NASA-CR-53S42 

14 

AD- 280  640 

27 

BATT-4673.  flnal 

19 

N64-12531 

99 

NASA-CR -53389 

99 

AD- 280  874 

33 

BMI-4673-T7 

19 

N64-12870 

41 

NASA-CR -53530 

1 

AD- 288  580 

47 

BNL-828(T-323) 

11 

N64- 12928 

44 

NASA-CR-53S62 

39 

AD-299  384 

46 

BNL-838(T-329) 

40 

N64-14067 

89 

NASA-CR -53584 

14 

AD-405  145 

44 

BNL-855(PR-7) 

39 

N64- 14084 

99 

NASA-CR -53S88 

1 

AD- 405  517 

44 

BNL-PR-7 

35 

N64- 14203 

li 

NASA-CR -53618 

9 

AD-409  607 

46 

BuMed-MROOS. 

N64- 14425 

97 

NASA-CR -54001 

97 

AD-410  346 

16 

13-6001,  R-87 

9 

N64-14539 

29 

NASA-CR -54017 

19 

AD-413  829 

33 

BWRA-C59/8/62- 

N64- 14737 

If 

NASA-CR-54018 

19 

AD-414  730 

27 

82/32/62/ 

91 

N64-15178 

29 

NASA-CR -54031 

22 

AD-416  485 

32 

C-4298/ASW-20 

31 

N64- 15520 

91 

NASA  Order  R-47 

3 

AD-417  969 

33 

Clevlte-20 

31 

N64- 15744 

9 

NASA  Order  R-80 

42 

AD-418  HI 

35 

Clevite-21 

31 

N64- 15762 

48 

NASA-SP-3008 

42 

AD-418  237 

35 

CS-4 

31 

N64- 16070 

94 

NASA-SP-5007 

2 

AD-418  249 

16 

DASA-1182 

29 

N64- 16096 

14 

NASA-TN-D-3n«3 

23 

AD-418  644 

24 

DASA-1192 

41 

N64-16115 

97 

NASA-TN-D-3071 

45 

AD- 420  569 

26 

DASA-1237 

If 

N64- 16200 

99 

NASA-TN-D-2172 

25 

AD- 420  983 

41 

DP-871 

IS 

N64- 16552 

18 

NASA-TN-D-2173 

22 

AD- 422  116 

37 

DP-874 

91. 

N64- 16554 

2 

NASA-TN-D-2270 

33 

AD- 423  662 

33 

DP-877 

99 

N64- 16608 

14 

NASA-TN-D-2279 

42 

AD- 425  027 

30 

EFINS-64-14 

14 

N64- 16672 

18 

NASA-TN-D-2281 

25 

AD-425  627 

17 

EURAEC-594 

37 

N64- 16693 

49 

NASA-TN-D-2282 

32 

AD- 425  712 

17 

FAA  T«»k  150-004-OOS 

17 

N64- 16944 

42 

NASA-TN-D-2283 

32 

AD- 426  311 

45 

FAA  Task  150-004-008 

17 

N64-16945 

U 

NASA-TN-D-2301 

1 

AD- 426  852 

25 

FTC -TDR -63-22 

20 

N64- 17528 

IS 

NASA-TR-R-155 

23 

AD-428  087  repriced 

28 

GA-4828 

97 

N64-17574 

14 

NASA-TR-R-171 

32 

AD- 428  236 

16 

GEAP-40e9 

N64-17718 

41 

NAVWEPS-17-2nQIC-01 

21 

AD-428  843  repriced 

31 

(Vols.  IkID 

97 

N64-1T719 

41 

NAVWEPS-17-20QT-02 

20 

AD-428  856  repriced 

31 

GEAP-4203 

« 

N64-17720 

4L 

NAVWEPS-17-20QT-03 

30 

AD-429S00 

14 

GEAP-43S1 

40 

N64- 17732 

99 

NAVWEPS-17-20QT-04 

21 

h 

S-51 

Number  fj^ 

NAVWEPS-17-20QT-05  21 

NAVWEPS-17-20QT-07  20 

NLCO-905  96 

NOL-MDM-42  94 

NOLTR -63-219  91 

NOLTR -63-244  94 

NOLTR-63-249  31 

NOLTR-63-261  94 

NOLTR-63-266  23 

NRCC-6709  99 

NRCC-6745  19 

NIlCC-6759  27 

NROC-6761  99 

NRCC-6769  99 

NRCC-732S  29 

NRCC-7353  16 

NRCC-7458  27 

NROC-7472  99 

NllOC-7t79  99 

NROC-7S22  89 

NROC-752S  99 

NRGC-7558  99 

HRCX:-7577  1* 

NRCX:-7633  99 

NROC-7666  36 

NRCC-7775  39 

NRCC-7778  16 

NRCC-ERB-63S  33 

NROC-LR-320  93 

NRCC-LR-324  39 

NltOC-LR-327  99 

NllCC-LR-333  U 

NIlCC-LR-377  82 

NllCC-LR-378  99 

NRCC-LR-383  99 

NRCC-LR-38S  99 

MtOC-LR-390  19 

NRCC-MB-252  99 

NROC-MB-253  99 

NROC-ME-213  36 

NRCC-MET-399  16 

NRGC-MH-102  16 

NRCC-MP-23  37 

NRCC-MP-27  37 

NRCC-MS-108  99 

NRCC-MT-50  39 

NRL-5993  49 

NRL-60e6  96 

NYO-2181-1  11 

NYO- 10025  99 

NYO-10174  89 

NYO- 10434  41 

NYO- 10435  41 

NYO- 10436  41 

NYO-106O4  11 

OIID4S-43  11 

ORINS-44  98 

OltNL-3479  36 

ORNL-3495  18 

ORNL-3499(Vol.lI)  38 

ORNL-3516  13 

ORNL-3S18  99 

ORNL-3524  13 

OltNL-3528  13 

ORNL-3533  39 

ORNL-3540  99 

ORNL-3598  19 

ORNL-3599  99 

OSW-PR-100  19 

OSW-PR-101  19 

OSW-PR-102  19 

O6W-PR-104  14 

OSW-PR-105  U 

OSW-PIl-106  19 

OSW-PR-107  U 


Number 

06W-PR-tOe 

06W  Spec-&12 

ore- SB- 401,  Suppl.  1 

OTS  SB-514  Revised 

OTS-SB-524 

P-2829 

ra-155  639  suppl. 

PB-158  61P  suppl. 

FB-159  606 

see  AD- 270  623 
PB-159  856 

see  AD- 279  581 
n-159  92? 

see  AD- 210  049 
FB-160  030 

see  AD- 290  874 
n-165  307 
n-l65  32S 
PB-165  329 
FB-165  324 
FB-165  325 
PB-165  327 
PB-165  345 
PB-165  346 
PB-165  34 'I 
FB-165  88  t| 
PB-165  88  I 
PB-165  88 1 
PB-165  88) 
PB-165  89) 
FB-165  891 
FB-165  89 ) 
FB-165  89 ' 
rB-165  89 1 
PB-165  89 ) 
FB-165  90  I 
PB-165  90  I 
n-165  90  I 
n-l65  90i 
FB-165  911 ) 
FB-165  91 
PB-165  91'  I 
FB-165  93 1 
n-165  92 1 
FB-165  93 
n-165  99  i 
n-165 .99 1 
n-165  991 
n-165  94 

n-165  94:: 

n-165  941 
n-l6S  9*\ 
n-165  94  i 
n-165  94) 
n-165  951 1 
n-l6S  95 
n-165  95:  \ 
n-165  99) 
n-165  99!  > 
n-165  9511 
n-165  96(> 
n-165  96:  i 
n-165  96  I 
n-165  9frl 
n-165  9&> 
n-165  961 1 
n-165  96 
n-165  9611 
n-165  96'! 
n-165  97(1 

n-165  97: 
rB-165  97:: 
n-166  00: 
n-166  oo: : 

n- 166  001 


!!E 


NumbK 


19 

n-166  004 

4 

18 

n-166  005 

11 

57 

n-166  006 

7 

16 

n-166  007 

30 

39 

n-166  008 

46 

30 

n-166  009 

18 

see  AD- 279  325 

91 

18 

n-166  Oil 

22 

n-166  012 

26 

43 

FB-166  019 

33 

n-166  016 

34 

16 

n-166  017 

34 

n-166  018 

42 

32 

n-166  019 

34 

n-166  020 

29 

33 

n-166  021 

45 

18 

n-166  022 

36 

21 

n-166  023 

49 

21 

n-166  024 

.      90 

20 

n-166  025 

1 

45 

n-166  036 

5 

44 

n-166  027 

27 

34 

n-166  029 

r 

34 

n-166  030 

33 

34 

n-166  031 

44 

n-166  032 

17 

n-166  033 

17 

r«-l66  034 

17 

n-166  035 

17 

n-166  036 

36 

n-166  037 

IS 

n-166  038 

90 

n-171  809-6 

33 

n-181  563 

47 

n-181  679 

43 

n-181  680 

19 

n-181  681 

19 

n-181  682 

%9 

n-181  683 

19 

n-181  684 

19 

n-181  685 

14 

n-181  686 

19 

n-181  667 

19 

n-181  688 

31 

n-181  689 

30 

n-181  690 

30 

n-181  691 

21 

n-181  692 

21 

n-181  693 

30 

PWAC-412 

41 

PWAC-416 

41 

PWAC-424 

41 

PWAC-427 

99 

R63SD102 

94 

»AD-TR-«4-8 

IS 

RADC-TDR-62-611.  T.  1 

46 

RADC -TDR -63-280 

46 

Rocket-R-5135 

24 

ROM- 3181 -1001 

24 

SAM-21 -02-103.  R-1 

5 

SAM-59-48 

10 

SAM-59-S9 

10 

SAM-59-71 

13 

SAM-59-82 

9 

SAM-59-85 

4 

38 

SAM-S9-87 

U 

15 

SAM -59-91 

6 

29 

SAM-59-97 

7 

29 

SAM-60-8 

4 

38 

SAM-60-12 

11 

94 

SAM -60-21 

10 

46 

SAM-60-29 

4 

8 

SAM-60-33 

U 

2 

SAM-60-36 

12 

2 

SAM-60-37 

9 

Wunibcr 

SAM-60-39 

SAM-60-50 

SAM-60-70 

SAM-60-76 

SAM-61-4 

SAM-61-6 

SAM-61-9 

SAM-61-18 

SAM-61-20 

SAM-61-21 

SAM-61-49 

SAM -61-52 

SAM-61-64 

SAM -62-24 

SAM-AR-2-63 

SAM-TDR -62-49 

SAM-TDR-63-2 

SAM-TDR -63-14 

SAM-TOR -63-45 

SAM-TDR -63-47 

SAM-TDR -63-70 

SAM-TDR -63-73 

SAM-TDR -63-82 

SAM-TDR -63-94 

SAN -61-2 

SC-R-64-124 

SOC-TM-758/000/W) 

SDC-TM-1763 


Sesl-siiell-2 

39 

aT(DL)710 

36 

SLAC-26 

99 

SLAC-r7 

99 

Squid-BRN-10-P 

49 

Souid-BRN-12-P 
all-899.  FR 
srR-2-1 

y 

34 

STF-3-1 

34 

snt-4-2 

24 

Sni-6-15 

43 

STR-lO-l(Eacepu) 

15 

STR-AMP-3 

39 

Siri)I-830-'2 

30 

TID-309Baiks  1.26  Index) 

10 

TID-3523(7thRe¥.) 

99 

TID-3577 

35 

TID-7669 

89 

TID-7671 

99 

1&18285 

'i 

TlD-19562 

2 

TID-19969 

29 

OCRL-UOn 

99 

UCRL-11184 

11 

UCRL- 11215 

3 

UCRL-11229 

49 

UCRL-11238 

3 

UCRL-11371 

UR-641 

11 

US8M-U-1109 

97 

USNRIX.-TR-461 

45 

irriAS-76 

a 

UTlAS-96 

39 

UTIAS-R-18 

33 

UTIAS-TN-54 

31 

VPT-lOG 

30 

S^:?g:i5:?i?  pt.  i 

1 

WAFD-244 

40 

WAPD-275 

35 

WAPD-283 

36 

WAPD-MRP-107 

40 

WAPD-TM-377 

39 

WAPD-TM-39e 

39 

WAPD-TM-407 

39 

WASH-1046 

EANUO(US)-50  TT 

37 

irr-722 

30 

Y-1455 

37 

9-33 


SUBJEa  INDEX 

SHh^Mt 

tm 

jJ^OCt 

Fsp 

Number 

Subtect 

pap 

Number 

Atatracia 

S-46 

n-165  972 

Blprope  Hants 

S-27 

AD-414  730 

Cylindrical  bodies 

S-30 

FB-166  007 

Acceleradoo  tolennce 

S-3 

PB-165  962 

BU(2-gusnidoediyl) 

S-31 

AD-279  634 

AcHimariatlOQ 

S-4 

PB-165  938 

disulfide 

S-9 

FB-165  920 

Dsts  processing  systems 

S-30 

AD-425  027 

PB- 165  939 

S-IO 

fB-165  903 

S-46 

PB-165  972 

AcacaCM 

S-10 

P6  165  949 

S-6 

FB-165  897 

Decision  making 

S-28 

AD-428  087 

Acouatica 

S-31 

AD-279  034 

S-4 

FB-165  939 

Decision  cables 

S-30 

AD-42S027 

Adreoocoracoctlplc 

Blaat 

S-20 

PB-16S  324 

Decision  theory 

S-30 

AD-4S5  027 

bormooe 

S-10 

PB-I65  94i 

S-30 

PB-166  007 

Decompression  sickness 

S-9 

AD-430  123 

Aerodynamic 

Blood  analysis 

S-12 

PB-165  899 

Denial  (Ullngs 

S-7 

PB- 166  006 

daracteruclcs 

S-16 

AO-428  236 

Blood  diemlstry 

S-3 

P6-105  964 

Dentistry 

S-2 

PB-16*003 

Blood  circulalian 

8-9 

PB-165  943 

S-12 

PB-165  884 

•urtacM 

S-16 

AO-428  236 

Blood  plasma 

S-3 

FB-165  885 
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Abstract 


1.   AIRCRAFT  AND  FtlGHT 
EQUIPMENT 

AD-600  923  DIv.    1,  13 

OTS  Price  $3.00 

nT  Research  Inst..  Chicago,  ni. 

DESIGN  CRITERIA  FOR  GROUND-INDUaED  DYNAMIC 

LOADS. 

Technical  documentary  rept. ,  Mar  62-Ocii  63 

by  Edward  E.  Hahn.    Nov  63,    198p 

Contract  AF33  657  8231.    ProJ.  1367.   Ta*k  136701 

RTD    TDR63  4139  VI 

Unclassified  report 

Descriptors:  (*Alrcraft,  Design),  (•Run^ys,  Surface 
properties)  (*Airframe8.  Dynamics),  TaWlng.  Landing  gear. 
Landing  fields.  Programming  (Computers),  Power  series. 
Harmonic  analysis.  Loading  (Mechanics).  Mathematical 
analysis.  Structural  parts.  Data. 

The  ixirpose  of  ihis  research  j^rogram  wae  to  collect  all 
available  measured  prepared  surface  profile  and  power 
spectral  daU,  to  ascertain  the  reliability  of  these  data,  u) 
establish  from  these  data  design  criteria  for  vehicles  opera- 
ting on  prepared  surfaces,  and  to  demonstrate  the  applicability 
of  these  design  criteria.   All  of  the  known  power  spectral 
density  and  profile  data  sets  which  have  b««n  compiled  in  the 
United  States  and  in  the  coumries  of  the  Nporth  Atlantic  Treaty 
Organization  are  described.    Power  spectral  density  curves  are 
given  for  those  data  sets  which  do  not  appear  In  United  States 
Government  Agency  documents.    The  procedures  used  for 
calculation  of  these  power  spectral  densities  are  examined 
and  recommendations  as  to  which  power  spectral  have  been 
accurately  computed  are  made.    Design  crtteria  for  vehicles 
operatlug  on  prepared  surfaces  (runways,  taxiways  or  ramps) 
are  established  in  the  form  of  power  spectral  densities  and 
discrete  bumps.    (Author) 


AD-601  000 
OTS  Price  $0.50 


DiT.  1,  28 


Naval  Research  Lab..  Washington,  D.  C. 

A  COMPARISON  OF  FOUR  TYPES  OF  ALtlMETERS- 

PHASE  I.    TRACKING  A  COMMAND  PROFILE.    PHASE  VL 

READING  PRESET  ALTITUDES. 

Memo- rept. 

by  R.  E.  ReiUy,  P.  N.  Zleglcr.  J.  H.  HIU.  ij«I  R.  Chemikoff. 
Apr  64,  13p 
NRL  MR1522 

UncUa$tfied  report 

Descriptors:  (*Altimeter8.  Experimental  data).  (•Tracking 
Altimeters),  (•Flight  Instruments.  Design),  Instrument  dials, 
Reading.  Naval  personnel.  Performance  (Human).  Errors. 

A  two  phase  experiment  was  carried  out  ccnparing  four 
altimeters:  counter-pointer  (CP),  counter-drum-pointer  (CDP) 
drum-pointer  (DP),  and  three-pointer  (3P).  One  phase 
measured  accuracy  of  altitude  control.    During  this  phase,  the 
operator  simultaneously  performed  a  secondary  two- 
dimensional  tracking  task.   The  second  phase  measured  speed 
and  accuracy  ct  reading  random  altitude  presentations. 
Using  five  navml  enlisted  men  as  subjects,  trackii^  performance 
was  found  to  be  best  for  CP  and  CDP,  followed  by  DP,  with 
3P  the  poorest  of  the  four  altimeters.    The  results  for  reading 
•ccuracy  in  both  phases  showed  CP  to  be  bast  followed  by 
CDP,  DP  and  3P  in  that  order.    (Author)      , 


Bulletin 


AD-601  029  Dlv.  1.  8,  11 

OTS  Price  $1.25 

Army  Frankford  Arsenal.  Philadelphia,  Pa 

mVESTIGATION  AND  ANALYSIS  OF  STANDARDS  FOR  USE 

IN  THE  SAND  AND  DUST  TESTING  OF  MILTTAHY  EQUIP- 

ld£NT» 

by  Mark  Siglsmund.   Dec  63.  49p 

AFA,  Mfrt  18  1 

Unclassified  report 

Descriptors:  (•Air  force  equipment.  Desert  tests),  (•Ground 
support  equipment.  Environmental  tests),  (•Sand.  AirborneJ 
•Dust.  Wind^ Velocity.  Particle  size.  Density.  Temperature,' 
^^^^^clficatloos.  Penetration,  Military  requirements. 

An  Investigative  study  was  made  of  the  state-of-the-art  of 
sand  and  dust  environmental  testing.    Field  and  laboratory 
studies  were  conducted  in  order  to  obtain  sufficient  realistic 
data  concerning  the  sand  and  dust  environments  for  use  as 
gul(tance  In  preparation  of  Military  Standards  for  Sand  and 
Dust  Environmental  Testing  which  simulates  the  degradation 
and/or  damage  done  by  blowing  sand  or  sand  and  dust  in  a 
desert  environment.    Due  to  ihe  lack  of  sufficiently  severe 
wind  storms  In  the  test  areas  choseu,  information  collected 
over  a  two  year  period  failed  to  provide  all  of  the  fteld  data 
required.    The  laboratory  data  obtained  using  existing  Sand 
and  Dust  test  chambers  were  not  able  to  supply  all  of  the 

?n"f  Tm"  '^'^'^-   ^'^^  '^  °^  ^«*  ''^'^^^  ^  been  designed 
for  th  8  purpose,  which  when  installed,  will  be  used  for  con- 
tinuation of  the  experimental  Investigations.    This  report 
recommen(te  that  two  test  procedures  be  established:  one  for 
Dust  (Fine  Sai.d)  covering  ihe  10  to  150  micron  size  range, 
and  the  other  for  Sand  covering  the  150  to  800  micron^ 
range.   Some  recommendations  for  Inclusion  in  the  Dust 
(Fine  Sand)  MIL-STD  are  presented  in  this  report.    (Author) 

AD-601  043  Div.  1,  23 

OTS  Price  $1.  25 

HRB-  Singer,  Inc.,  State  CoUege,  Pa. 

FUNCTIONAL  CHARACTERISTICS  OF  A  PROFICIENCY 

FACILITY  FOR  THE  AN/TSQ-47  SYSTEM. 

by  AUen  C.  Busch,  Robert  B.  King,  and  Joanne  F.  Fitzeerald. 

Dec  63,  47p  *«    -"^ 

Contract  AF19  628  439 
BSD  TDR64  179 

Unclassified  report 

Descriptors:  (♦Air  traffic  control  systems.  Models 
(Simulations)).  Display  systems,  Targete,  Communication 
systems.  Radar,  Training  devices.  Control  systems.  Human 
engineering.  Simulators. 

The  AN/TSQ-47  spoclflcaUy  and  the  Emergency  Mission 
Sivport  program  in  general  are  estabUshing  the  requirements 
tor  ATC  systems  which  will  handle  Increasing  traffic  rates. 
The  nature  of  mobile  operations  is  such  that  there  are  vast' 
separaUons  in  time  and  geographical  locations  for  the  use  of 
this  equipment.   With  these  increasing  demands  on  personnel 
and  e<;papment  new  conc^to  In  training  are  needed.   The  report 
presents  the  need  for  the  functional  description  of.  and  the  »- 
eratlonal  use  of  a  sophisticated  proficiency  facility.   This  pro- 
ficiency facility  is  essentially  cony)rised  of  aircraft  target 
generators,  a  fUght  path  projection  computer,  simulatwl  oom- 
mi^oatloas  equipment,  simulated  tower  position,  and  other 
«uxm«ry  equlpmento.   This  faciUty  in  conjunction  with  an 
AN/TSW-5  Rapcon  shelter  is  capable  of  simulating  and  quan- 
tttatlvely  measuring  a  broad  category  of  terminal  ATC  ooer^ 
•tlons.  (Author)  7^ 
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AD-601  051  Dtv.  1 

OTS  Price  $3.50 

Sikorsky  Aircraft,  Stratford,  Conn.  ,^Ton^^ 

STRUCTURAL  DYNAMIC  RESPONSE  OF  LARGE  LOGISTIC 

V/STOL  VEHICLES. 

Technical  documentary  rept.,  Jun  62- Feb  64. 

by  M.  J.  Rich.  W.  D.  Jepson.  A.  C.  Buffalano  and  R.  F.  Stebblns. 

Apr  64,  203p 

Contract  AF33  657  8452,  ProJ.  1370.  Task  137008 

FDL  TDR>>t  14  „   ^  _» 

Unclassified  report 

Descriptors:  (•Vertical  take-off  planes.  Loading  (Mechan- 
ics))   (♦Short  take-off  planes.  Loading  (Mechanics)).  Aero- 
dynamic characteristics.  Aerodynamic  configurations.  Mathe- 
matical analysis.  Structural  properties,  Design,  Aerodynamic 
loading.  Gust  loads.  Take-off,  Landing  impact.  Maneuver- 
ability. Weight.  Transport  planes.  Vibration. 

Preliminary  designs  are  evolved  for  five  large  logistic 
V/STOL  configurations.   Structural  elastic  characteristics  and 
mass  distributions  are  calculated.    The  structural  dynamic 
response  is  investigated  for  ground  landing,  take-off  abort, 
maneuvers,  gust  penetration  and  landing  conditions.   The  results 
of  this  investigation  are  tabulated  in  a  matrix  showing  the 
degree  and  relative  crltlcalness  for  the  conditions  and  the 
V/STOL  configurations.    The  degree  of  crltlcalness  is  estab- 
lished as  the  ratio  of  the  peak  dynamic  loading  and/or  stress  to 
the  values  used  in  the  configuration  design  structural  study. 
The  latter  structural  loads  and/or  stresses  are  evolved  through 
the  use  of  existing  military  specifications  or  normal  design 
practices.  (Author) 

AD-601  090  Div.  1,  18 

OTS  Price  $4.00 

Arlnc  Research  Corp..  Washington.  D.  C, ,„^^^^„  -. 

RELIABILITY  AND  MAINTAINABILITY  PROVISIONS  IN 

BUREAU  OF  NAVAL  WEAPONS  AIRCRAFT  PROCUREMENT 

SPECIFICATIONS. 

yif\ai  r60t 

by  Kenneth  Peterson.    May  64.  262p   ARINC  282  03  2  437 

Contract  N600  19  59968, 

Unclassified  report 

Descriptors:     (*Naval  aircraft.  Specifications),  Military 
requirements.  Naval  procurement.  Maintainability,  Docu- 
mentation, Reliability.  Quality  control.  Computers,  Aero- 
dynamic configurations.  Wings.  Airplane  panels,  Paaels 
(Structural),  Data  processing  systems.  Tables,  Management 
engineering. 

This  report  Identifies  current  reliability  and  maintainability 
provisions  contained  in  the  specifications  normally  used  for 
procurement  of  fixed-wing  aircraft  weapon  systems.    The 
specification  contents  are  compared  with  optimized  criteria  for 
the  purpose  of  defining  the  ex.^u.  rf  coverage  now  provided  in 
the  specifications.    Four  specific  Bureau  of  Naval  Weapons 
actions  are  recommended  for  better  o  *)rdlnatlon  of  the  air- 
plane weapon  system  specification  package  considered  in 
this  study.  (Author) 


Tests,  using  small  scale  models  of  the  Curtiss-Wrlght 
X-100  and  X-19  aircraft,  have  been  carried  out  to  investigate 
the  disturbance  and  spray  caused  by  VTOL  aircraft  hovering 
above  water.    Full  scale  disc  loadings  in  the  range  20  to  lO 
lb./sq.ft.  were  represented.   Correlation  of  the  nKxiel  test 
results  with  full  scale  testing  of  ihe  X-100  airplane  over  water 
at  a  disc  loading  of  23  Ib.sq.ft.  and  height  of  21  feet  show  ex- 
cellent agreement.   Downwash  effects  ou  objects  floating 
below  the  X-l»  model  were  also  demonstrated.   Spray  is  shown 
to  rise  to  considerable  heights  at  the  higher  disc  loadings  with 
the  models  close  to  the  water  surface,  and  floating  objects 
may  be  suojected  to  severe  buffetiug  under  these  conditions. 
(Author) 


AD-601  168  Div, 

OTS  Price  $1.50 


AD-601  151 
OTS  Price  $1.50 


DlT.   1 


Curtiss-Wrlgiit  Corp..  Caldwell.  N.  J. 

AN  INVESTIGATION  OF  THE  OVER  WATER  ASPECTS  OF 

VTOL  AIRPLANES  AT  HIGH  DISC  LOADING. 

Final  rept. 

by  Raymond  W.  Dyke.    Dec  63.   53p   CWC-CAL  012  26 

Contract  NOwo2  0279d 

Unclassified  report 

Descriptors:    (•Vertical  take-off  planes,  Downwash), 
(•Convertible  planes.  Model  wests).  Hovering,  Water, 
Surfaces,  Sprays,  Water  waves.  Disks,  Loading  (Mecuanics), 
Sei4>lane  floats.  Air-sea  rescues.  Life  rafts. 


1,  26 


Goodyear  Tire  and  Rubber  Co.,  Akron.  Ohio. 
INVESTIGATION  AND  ANALYSIS  OF  A  TITANIUM  AIR- 
CRAFT WHEEL  MANUFACTURING  PROCESS. 
Final  rept.,  7  Jun-7  Dec  63, 
9  Apr  64,  51p 
Contract  NOw63  0605f 

Unclassified  report 

Descriptors:  (*Landln^  gear.  Manufacturing  methods), 
(•Titanium  alloys.  Forging),  (•Forging,  Titanium  alloys). 
Design,  Machine  tools,  Dies,  Vehicle  wheels.  Mlcroetructure. 
Tensile  properties.  Rupture,  Production. 

The  manufacturing  process  to  produce  a  titanium  aircraft 
wheel  has  been  successfully  accomplished.   This  was  accom- 
plished.  This  was  accomplished  oy  the  development  of  tiU- 
nlum  forging  techniques.   The  program  consisted  of  three 
phases:    Phase  I.  Wheel  Design  and  Wheel  Forging  Design; 
Phase  II,  Tool  Design  and  Tool  Fabrication;  and  Phase  HI. 
Tool  and  Forging  Tryouts.    This  report  is  concerned  primarily 
with  Phase  IH.   Originally,  three  die  sets  -  p«-blocker. 
blocker,  and  finish  dies  -  were  developed  to  produce  the  opti- 
mum forging  with  the  desiredflow  aiid  fill.    However,  laie  In 
ihe  program,  it  became  obvious  that  an  additional  die  operation 
would  be  rquired.    This  was  performed  by  interchanging  parts 
from  the  pre-blocker  and  blocker  dies,  and  It  became  the  first 
<^)eratlon  on  ihe  forging.    The  forging  was  then  processed 
ihrougu  the  luree  proposed  operations.    The  finished 
forging  was  produced  without  defect  and  exhibited  properties 
In  excess  of  the  minimum  requirements  of  AMS  4928.  (Author) 

AD-601  170  Div.    1 

OTS  Price  $2.75 

Kellett  Aircraft  Corp..  Philadelphia.  Pa. 
APPLICATION  OF  A  MECHANICAL  GYROSCOPIC 
STABILIZER  TO  VTOL  AIRCRAFT. 
Nov  63.    143p    KAC-220A90  2 
Contraci  NOw62  0819c 

Unclassified  report 

Descriptors:    (•Gyro  stabilizers.  Vertical  take-off 
planes),  (*Vertical  take-off  planes.  Gyro  stabilizers). 
Design.  Aerodynamic  characteristics.  Performance 
(Engineering),  Reliability,  Equations.  Differential  equations. 
Motion.  Damping  Stability. 

The  application  of  mechanical  gyroscopic  stabilizers  to 
VTOL  aircraft  has  been  studied  from  design  and  flying 
qualities  considerations.    Design  studies  at  a  sinijle  degree 
of  freedom  gyroscopic  stabilizer  and  a  gyroscopic  stabilizer 
bar  have  been  made  to  devise  a  reliable,  lightweight,  compact 
and  inexpensive  mechanical  stabilizer.    The  selection  of  para- 
meter, for  the  design  of  the  stabilizers  was  made  utilizing 
existing  analysis  &ud  stability  derivatives  for  two  tilt  wing 
VTOL  aircraft.    The  stabilizer  parameter  evaluation  procedure 
was  established  based  on  the  available  flyin^  qualities  criteria. 
The  results  of  this  program  show  the  single  degree  of 
freedom  stabihzer  is  less  expensive,  lighter  weight  and  la 
more  compact  than  the  sUblllzer  bar.   The  single  degree  of 
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fr^jdom  stabilizer  will  wei^  20  pounds  and  will  occupy  one 
jttlf  a  cubic  foot  of  volume  to  provide  attitude  and  rate  stabi- 
lization about  the  pitch  and  roll  axes  of  VTOL  aircraft. 
(Author) 


AD-^1  388 
OTS  Price  $0.50 


Div.  1,  13 


,  Calif. 
RlrtlWAY  PAVEMENT. 


Naval  Civil  Engineering  Lab.,  Port  Hue^tme 
SURVEILLANCE  OF  NAS  ALAMEDA 
tiy  J.  A.  Bishop.  May  64,  18p 
NCEL  N600 

l|nclaaslfied  report 

Detcriptors:  •Pavements,  Degradation),  (^Runways, 
Stresses),  Concrete,  Civil  engineering.  Aging  (Materials) 
Compressive  propertleB,  Cemente,  Binders,  Penetration.' 
A^jhalt.  ,, 

A  high  type  asphaltlc  concrete  overlay  of  a  badly  deteriorated 
nmway  at  NAS  Alameda,  California,  Is  being  monitored  to 
determine  changes  in  properties  with  time.   Changes  in  the 
compressive  strength  of  cores  taken  from  the  pavement  and 
Changes  In  the  penetration  of  the  asphalt  cement  binder  taken 
from  these  cores  during  the  first  three  years  foUowing  con- 
stniotlon  are  presented.   Though  the  daU  are  somewhat 
scattered,  it  Is  apparent  that  the  compressive  strength  is 
increasing  and  the  penetration  is  decreasing.    A  prediction  is 
made  of  values  of  these  quentltles  expected  seven  years  after 
oonstnictlon.   SlmUar  tests  were  made  en  cores  and  on  asphalt 
taken  from  the  underlying  pavement.   No  trends  are  apparent 
from  these  date.  Indicating  that  the  older  pavement  Is  In  a 
terminal  condiUon.   That  is,  it  Is  not  expected  that  sub- 
stantial changes  In  the  pavement  properties  will  take  place  in 
the  future.  (Author) 
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General  Information  on  Aireraft  Electrical  Machines 

General  Information  on  Alroraft  Generators 

Alternating-Current  Aircraft  Generators 

Permanent-Magnet  Generators 

Induction  Generators 

Direct-Oirrent  Aircraft  Generators 

ParaUel  Operation  of  Aircraft  Generators  (Author) 


AD-601  596 
OTS  Price  $0.76 
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AD-601  441 
OTS  Price  $0.50 


DiT.  1 


Army  Natlck  Labs.,  Mass. 

DBSIQN  NOTES  ON  AIR  DELIVERY  PLAIFORMS. 

Technical  Memorandum, 

by  Robert  W.  Rodler  and  Edward  J.  Oieb«iow8kl. 

Dec  63.  17p 

ANL  AB012 

QBclas^lfled  report 
DMcriptorsj  (•Alroraft  Equ^?meot,  LoadUig  (Mechanics)), 
(•Transport  Planes,  Aircraft  Eqii4>men«.  (•Cargo.  Handling), 
Air  Transportation,  Air  Drop  Operations,  Structures,  per- 
formance (Engineering),  Costs.  CompatSHllty. 

The  memorandum  discusses  load  environments  to  which  an 
sir  delivery  platform  is  subjected  and  relates  the  structural 
Implications  therefrom  to  accepted  standards  of  performance 
«nd  cost.   Discussion  is  based  on  oompatiWUty  with  the  stand- 
ards U.S.  Air  Foroe  dual  rail  system  usetl  wlOi  the  C-130 
alroraft.  (Author) 


AD-601  545  Div.  1,  7 

OTS  Price  $12.00 


Foreign  Tech.  Div.,  Air  Foroe  Systems  Qonimand. 
Wright-Patterson  AFB,  Ohio. 
AIRCaiAFT  ELECTRICAL  GENERATORS 
by  A,  I.  Bertinov.  20  Mar  64,  716p 
FTD  TT63  300,  TT  64  11778 

Uiclassified  report 

Trans,  of  mono.  Aviatslonnye  ElektrichesUe  Generatorv 
Moscow,  1959,  593  p. 


Air  Force  Proving  Ground  Command,  Eglin  AFB   Fla. 

ENGINEERING  EVALUATION  OF  TDU-20/B  FOAM 
TARGET.  foryjn.ai 

Rept.  for  20  Jan- 28  Apr  64, 

by  David  K.  Cunningham.    Jun  64,  26p 

ProJ.  7830W27 

APGC  TDR64  34 

Unclassified  report 

Descriptors:  (•Aerial  targets.  Training  devices)   Air 
Force  training.  Flight  Testing,  Foams.  Training  devices. 
Performance  (Engineering).  High  altitude.  Radar  echo  areas 
Ranges  (Distance),  Compatibility,  Environmental  tests 
Aerodynamic  characteristics.  Handli.ig.  Maintenance. 
Towed  bodies,  Aerial  gunnery. 

This  evaluation  of  Uie  TDU-20/B,  foam  target  was 
conducted  to  determine  its  suitability  for  use  as  a  tow  target 
during  aerial  gunnery  training.   Missions  were  conducted  to 
ful^^.^^^  compatibility  with  the  F-105  aircraft  and  ttie 
»L^Jt  Z^  subsystem,  its  aerodynamic  characteristics, 
the  effects  of  environmental  conditions  on  the  target,  general 
handling  and  repair  characteristics,  and  the  effect  of  20mm 
cannon  fire,    it  was  concluded  that  the  TDU-20/B  foam  target 
can  be  satisfactorily  used  in  normal  towing  operations  dur^ 
aerial  gunnery  training  missions.    The  testing  revealed  that 
!k  *  ,fi^        I**'''®  ""*'■  *"  conditions  of  flight  tested  and 
that  it  has  good  bullet  marking  characteristics.   In  addition 
the  target  presents  a  minimum  of  1  sq  m  effective  radar 
cross-sectional  area,  and  radar  lock-on  dtetances  are  at 
least  three  times  those  required  for  aerial  gunnery  practice 

to  2  (1/2)  mites   depending  on  aspect  angte.   Recommenda- 
tions are  made  for  modifications  to  the  target  to  Improve 
it  structurally  and  to  facilitate  maintenance.    (Author) 


AD-601  597 
OTS  Price  $2.75 


Div.  1,  26 


iqic 


Descriptors:  (•Generators,  Alroraft  equiiiment),  (♦Electrical 
•Viianent,  Alroraft),  (•Alroraft  equipment.  Generators), 
Alternating  ourreot.  Permanent  magnet  generators.  Induct- 
ance, Direct  current,  Ciroults.  ElectricSl  properties,  Electric 
power  proAiction,  Performance  (Engineering),  Design,  USSR. 


S5.XfaS,"cir ""'-  ^-  "^-  '^  ^"  ^^--p- 

RESEARCH  AND  DEMONSTRATION  OF  A  DIGITAL  FLIGHT 

Final  rept.,  Apr  62-Jun  63, 
by  D.  S.  Seidel.  May  64,  141p 

SS'TtRjf  Si''  *"*•  ^^-  ""•  ^""^  '"^'^ 

Unclassified  r^iort 

Dwcriptors:  (♦Flight  control  systems.  Digital  oomputersi 
(^rvom^hanlsms,  FUght  control  By^^^^SS' 
M^.™!^.*^"'""'  Hydraulic  actuators).  Co^lguraSon 
Mo^  (Simulations).  Design.  Analog  systems.'S°tests. 

^^I^^T^  ^  appUcahUlty  of  various  electro- 
hydraulic  servo  valve  (and  servo  actuator)  oonfiKurattonTfor 

ro?mS?l2JS**""^L^^«*«'--   The^esStd"^" 
velopmental  effort  was  conducted  in  five  phases:  Initial  re- 

model  oonflguraUon,  experimental  model  designaaalvslT^ 
«^«lmental  model  physical  design  and  evSom   Sto?Se 

ngurauons  capable  of  response  to  serial  digital  information 


Division  1  -  AIRCRAFT  AND  FUGHT  EQUIPMENT 


and  one  »»rro  actuator  conflguratton  capable  of  response  to 
parallel  dicttal  information  were  investigated.   The  configura- 
tlons  responsive  to  serial  digital  infonnaUoo  were  termed 
incremental  servo  actuators  and  operated  eesentiany  in  a  bang- 
ba^  mode  durii«  each  actuation  cycle.   The  oooflgurations 


responsive  to  parallel  digital  informatloa  were  termed  parallel 
binary  servo  actuators  (PBSA).   The  PBSA  oooflguratlon  dis- 
cussed in  this  report  is  an  analog  servo  actuator  oonflguratloa 
i^»««m  a  multlooil  torque  motor  for  Mnary  weighting  and 
•ummatloa  operations.  (Author) 


ASTRONOilT,   GEOPHYSICS  AND  GEOCSIAPHY  -  Division  2 


lEO: 


2.   ASTRONOMY,   GEOPHYSICS  Aim?!£'^^v,'t^'^''T,'!^'' '^^^''^  -  ^  "^^^ '^°^ '''^ 

-^    '  r^-^TT  »*^w    *»*fiytnan  sources.    Five  years  of  dense  observations  prove  solar 

GEOQIAPHY  ^T:^tZ  H  **.  ^T^'  '""•'""^  '°^  •'^  and  VciclSa. 

oo^ilSr^  I*'  '«^«*:««""ring  apparatus  based  on  cross- 
AI>-«00  8»4  Div.  2.  aO  li  <»»'re>*tlon  technique  U  descHbed.    (Author) 

OTS  Price  $0.75 

Uppsala  Univ.  Sweden). 

OEOPHYSICAL  ASPECTS  OF  COSMIC  {(AYS. 

Pinal  rept. 

uy  Ame  Eld  Sandstrom.  27  Apr  64.  aSp 

Cootract  AF61  052  «14 

AFCRL  64  403 

Vma  isaified  report 


Descriptors:  (*Cosmic  rays.  Oeophyslos).  (*<]eophyslcs. 
Cosmic  nyn),  Nucleons,  Mesons,  Dluraal  variations.  Solar 
disturbances.  Terrestrial  magnetism,  Astronomical  observa- 
tories. Instrumentation.  Nuclear  physiop. 

The  report  Is  a  survey  of  the  work  undeF  the  contract. 
Some  related  Items  of  research  are  summarized.   In  addition 
diagrams  are  reproduced  concerning  th«  phase  shifts  of  the 
yearly  mean  diurnal  variation.    HtstogrAns  are  presented 
which  demonstrate  the  main  types  of  CRS  as  recorded  at 
stations  above  the  latitude  knee  of  the  nueleon  component. 
Three  sections  conoem  the  modulation  d«ring  CRS.    Results 
are  given  concerning  the  yearly  mean  direction  of  the  cosmic 
ray  anisotropy.  (Author) 


AD-600  896 
OTS  Price  $1.00 


Div.  2,  8.  30 


Oslo  Univ.  (Norway). 

RESEARCHES  IN  THE  FIELD  OF  SOLAfe  RADIO  NOBE 

AND  SUNSPOT  STRUCTURE. 

Final  technical  rept. 

uy  Sveln  Rosseland.  10  Feb  94,  3Tp 

Cootraci  AF61  052  186 

AFCRL  64  335 

UBol  I  Mtfied  report 

Descriptors:  ("Extraterrestrial  radio  wsves.  Scientific 
research),  (*ftinspots.  Scientific  research),  (•Astrophysics, 
Scientific  research),  Solar  disturbances.  Solar  corona. 
Plasma  physics.  Solar  radlatian.  Magnetic  properties.  Noise 
(Radio),  Norway. 

A  comprehensive  report  on  sunspot  statistics,  and  obser- 
vations and  theories  concerning  the  physical  structure  of 
sunspots,  prominences  and  the  corona.    (Author) 


AD-600  897 
OTS  Price  $3.00 


Div.    2,  30 


loaospharen-Instltut,  Breisach  (West  Oeonnany) 

RESEARCH  ON  IONOSPHERIC  STRUCTURE  AND  MOTION. 

Technical  rept. 

by  E.  Hamischmacher.    15  Nov  63.   176t>  IIB  6 

Contract  AF61  062  81. 

AFCRL  64  76 

Unclsasified  report 

Descriptors:   ("Ionosphere,  Atmospfaeino  soundii^, 
(•Atmospheric  sounding.  Ionosphere),  Measurii«  devloes 
(Electrical  and  Electronic),  Antenna  cooftgurattons.  Electro- 
magnetic wave  reflections.  Drift,  Graphics,  Statistical 
analysis.  Meteorology,  West  Qermany. 


Individual  fades  observed  with  six  antennae  are  reduced  for 
different  oombinatioos  of  three  of  them.   The  differences 
between  drift  vectors  so  found  are  statlKtloally  analyzed.   The 
nomul  case  Is  not  a  plane  but  a  curved  front  (radius  dowu  to 
100  m).   A  descriptive  interpretation  is  given  by  out-  and  in- 
going curved  fronU  (sources  and  sinks  ).  When  a  prevallii« 
drift  is  present  the  basic  form  of  ttie  extiremal  lines  is  elliptical. 

5 


AD-600  898  Div.   2 

OTS  Price  $1.76 

Texas  A.  and  M.  Univ.,  College  SUaon 
MINERALOGY  AND  GEOCHEMISTRY  OF  RECENT  SEDI- 
MENTS, VIEQUES  PASSAGE,  PUERTO  RICO. 
Technical  rept. 

by  Sheldon  E.  Sommer,  Ernest  E.  Anglno,  and  Donald  W.  Hood. 
May  64,   65p  TAMU  Ref64  12T 
Contract  Nonr2119  04, 

Unclassified  report 

Descriptors:   (•Pstrology,  Sedimentation),  (*Qeochemistry, 
Sedimentation),  (*Sedimentation,  Puerto  Rico),  (*Puerto  Rico. 
Marine  geology),  Geogrq;ihy,  Ooeanology,  Graphics. 

This  investigation  concerns  itself  with  a  study  of  son»  of  the 
geocuemlcal  changes  that  fresh  recent  marine  sediments  undergo 
soon  after  deposition.   During  the  Initial  stages  of  diagenesls, 
the  system  Is  essentially  an  open  one  where  any  physical-chem- 
ical reaction  oocurriog  In  the  sediments  changes  the  equlUbrlum. 
As  the  pH  of  the  water  becomes  less  alkaline,  8olutl<»  of  un- 
stable carbonates  tends  to  occur.   After  burial  of  the  sediment, 
metastable  carbonates  (aragonlte  and  high  Mg-calclte)  may 
Invert  to  more  stable  phases.   The  result  would  be  a  reduction 
of  carbonate-mineral  variety  with  a  tendency  to  concentrate 
hgrdrolysates  (perhaps  slightly  modified)  and  reslstates.   The 
major  portion  of  this  stud^r  Is  oonoemed  with  the  early  chaises 
In  mineralogy  and  trace  element  distribution  of  recent  carbonate 
sediments.    (Author) 


AD-600  911 
OTS  Price  $4.60 


Div.   2.  25.  30 


Visibility  Lab..  Univ.  of  California,  San  Diego. 

OPTICAL  PHENOMENA  IN  PLANETARY  METEOROLOGY. 

uy  Orlo  E.  Myers.   Aug  63,  47p  8IO  Ref63  4 

Unclassified  report 

Descriptors:  (*Planetary  atmospheres.  Optical 
phenomena),  («Optioal  phsnomena.  Planetary  atnoospheres). 
(•Meteorology,  Planetary  atmospheres).  Solar  systems. 
Planets,  Astrophysics,  Scientific  research. 

This  report  is  a  compilation.  In  the  form  of  an  annotated 
bibliography,  of  available  Information  concernlt^  what  is  now 
known  of  planetary  atmospheres,  pertinent  epical  phenomena 
In  terrestrial  meteorology,  and  the  means  for  acquisition  of 
further  daU  concerning  terrestrial  and  extraterrestrial 
atmospheres.   (Author) 


AD-601 001  Div. 

OTS  Price  |4.00 


2,9 


Hydro^mamlcs  Lab.,  Univ.  of  Chicago,  m. 
RESEARCH  ON  HYDRODYNAMIC  ANALOGUES  OF  LARGE- 
SCALE  METEOROLOGICAL  PHENOMENA. 
Final  rept.  1  Feb  61-30  Apr  62 
by  Dave  Fultz.   Apr  64,   300p 

Contract  AF19  604  8361  Grant  N8F  G10184   Prol.  8628 
Task  86280 
AFCRL   64  382 

Unclassified  report 
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AD-601  021 
OTS  Price  $0.50 


Div.  2 


Aerospace  Corp.,   Loe  Angeles.  Calif. 

A  COMPARISON  OF  DIFFERENT  DETERMINATIONS  OF 

JSUBNM. 

by  N.  W.  Albright.    6  Mar  64,  20p   TDR269  4110  1 

Contract  AF04  695  269 

SSD,  TDR63  167 

Unclassified  report 

Descriptors:  (*Earth.  Gravity),  (•Gravity.  Potential  theory), 
•Differential  equations,  •Special  functions  (Mathematical), 
Polynomials,  Scientific  satellites.  Geophysics,  Data. 

J  sub  nm's  are  coefficients  of  the  expansion  of  the  earth's 
gravitational  potential  In  sjAerlcal  harmonics.   This  report 
compiles  a  list  of  the  different  determinations  of  these  coef- 
ficients in  order  to  determine  how  much  agreement  there  Is  be- 
tween different  investigators,  and  also  to  see  how  broad  a 
coverage  of  the  earth  was  contained  In  the  satellite  data  which 
was  used.    (Author) 

AD-601  032  Div.  2.  18.  30 

OTS  Price  $1.00 

Army  Electronics  Research  and  Development  Activity.  Fort 

Huachuca,  Ariz. 

MICROMETEOROLOGICAL  RESEARCH  PROGRAM. 

Progress  rept.  for  1963 

May  64,  3Sp 

Task  lAO  11001B021  08 

AERDAA  MET4  64 

Unclassified  report 

Descriptors:     (•Mlcrometeorology,  Research  program 
administration).  (•Research  program  administration.  Micro- 
meteorology),  Armed  forces  research.  Mathematical  models. 
Meteorological  parameters.  Atmosphere,  Ground  effect. 
Energy,  Geophysics.  Meteorology. 

The  objective  Is  to  conduct  studies  dealing  with  the  physical 
processes  involved  in  the  exchange  of  energy  between  the 
atmosphere  and  the  earth's  surface.    Througu  such  basic 
research,  knowledge  of  atmospheric  processes  will  increase 
and  the  increased  knowledge  will  contribute  to  advancing  the 
state-of-the-art  in  meteorological  predictions  of  Interest  to 
the  Army.   This  report  summarizes  progress  In  the  research 
program  during  the  calendar  year  1963.   Significant  results 
are  reported  In  each  phase  of  the  research  effort.  (Author) 


AD-601  055 
OTS  Price  $0.5« 


DlT.  a 


Air  Force  Cambridge  Research  Labs..  Bedford,  Mass. 
EQUATORIAL  LOCI  OF  THE  EARTH'S  MAGNETIC  FIELD 
AND  COSMIC  RAY  PARAMETERS. 
Environment  research  papers, 
E.  J.  Chemoeky,  J.  M.  CoUlns.  and  M.  P.  Hagan. 
Mar  64,  19p 
Pro].  8601 
AFCRL  64  174  AFCRL  ERP  5 

Unclassified  report 

Descriptors:  (•Terrestrial  magnetism,  Configuration), 
(•Cosmic  rays.  Geodesies).  Magnetic  fields.  Earth,  I»cu8, 
Fouiler  analysis. 

In  addition  to  the  magnetic  dip  and  geomagnetic  dipole  equa- 
tors, other  magnetic  field  parameters  can  be  used  to  define 
other  equators.    A  total  Intensity  minimum  and  the  horizontal 
intensity  maximum  mark  equators  that  differ  notably  from  the 
dip  and  dipole  equators.    The  locus  of  points  where  the 
orientation  of  the  Doagoetlc  field  lines  is  referred  to  the  mean 
noon  altitude  of  the  sun  at  equinox,  rather  than  to  the  earth's 
surface  as  is  ordinarily  done,  coincides  well  with  the  dip  equa- 
tor and  the  Katz.  Meyer,  and  Simpson  aircraft  coemic  ray 


equator.   Other  loci  referred  to  the  noon  sun  at  solstice  indi- 
cate the  possibility  of  a  seasonal  latitudinal  change  in  the 
cosmic  ray  equator.    This  change  Is  in  agreement  with 
•easoual  changes  noted  in  measurements  made  on  some  equa- 
torial croeslngs.    Longitudes  of  maximum  symmetry  of  the 
earth's  field  as  determined  from  relative  poeltlons  of  the  ecpia- 
torial  loci  are  indicated  near  the  Hawaiian  and  the  Philippine 
blands.   The  Capetown  anomaly,  of  interest  in  radiation  belt 
studies ,  is  clearly  shown  by  the  total  intensity  minimum  eq^- 
tor.    PoeltloM  of  ~e  symmetrical  field  equators  are  deter- 
mined from  the  first-ordar  terms  of  a  Fourier  analysis  of  the 
latitudes  of  the  various  equators.   A  numerical  evaluation  of 
the  variability  and  separation  of  the  different  equators  is  also 
made.  (Author) 


AD-601  077 
OTS  Price  $0.50 


Div.    2.  15,  24 


RAND  Corp.,  SanU  Monica.  Calif. 

AN  APPUCATION  OF  DYNAMIC  PROGRAMMING  TO  THE 

COLORING  OF  MAPS. 

by  Richard  Bellman.   May  64,   8p   P-2918 

Unclassified  report 

Descriptors:    (*Dynamlc  programming.  Mapping),  (•Mape. 
Coloring).  (•Coloring,  Mape).  Colors,  Design,  Mathematical 
analysis ,  Digital  computers. 

The  four-color  problem  is  extended  and  Inverted.    The  method 
Is  a  combination  of  exact  and  heuristic  techniques.    Conceiv- 
ably. It  may  offer  an  approach  to  some  general  theoretical 
results.   At  the  moment,  it  is  designed  to  resolve  the  problem 
of  how  a  particular  map  Is  to  be  colored  with  three  or  four 
colors.   In  general,  the  computational  procedure  given  re- 
quires a  digital  computer. 


AD-601  081 
OTS  Price  $1.00 


DlT.  2.  30 


Aerospace  Information  Div..  Washington,  D.  C. 

MAGNETIC  OBSERVATIONS  OF  THE  EARTH'S  CRUST 

(CONTRIBUTIONS  BY  S.  BLINSTRUBAS):   REVIEW  ARTICLE. 

3  Jun  64,  40p 

Task  16 

AID  P  64  38,  TT  64  11714 

Unclassified  report 

Surveys  of  Soviet-Bloc  Scientific  and  Technical  Literature. 

Descriptors:  (*Geophyslcs,  Terrestrial  magnetism),  (♦Ter- 
restrial magnetism.  Structural  geology),  (*Structural  geology. 
Geophysics),  Abstracting,  Litboqpbere,  Magnetometers, 
Gravity,  Geology,  Reviews,  USSR. 

This  report  deals  with  ten  papers  written  by  the  Lithuanian 
geophysioist.  Stasis  Blinstrubas,  on  various  aspects  of  the 
problem  of  the  magnetometrlc  determination  of  geological 
structures  within  the  earth's  crust.   These  papers  have  been 
collected  from  the  available  Soviet  open  literature  published 
between  1955  and  1962.   The  report  consists  of  an  introduction, 
an  evaluation  of  the  proposed  methods,  eight  abstracted  paper*, 
two  translated  papers  which  appeared  In  the  Collectanea  acta 
geologlca  Uthuanlca  (Collected  papers  of  the  XXI,  1960, 
Geological  Congress)  and  reproduced  without  change  from 
the  original  except  for  the  addition  of  an  English-language 
translation  of  the  references,  and  a  summary  translation  of  a 
manual  written  by  G.  Nuemann  and  Issued  by  Askania-Werka, 
A.G.,  Geo.   720,   lJuIyl938.   (Author) 


ASTRONOMY,   GEOPHYSICS  AND  GEOCaiAPHY  -  Division  2 


Descriptors:    (*Hydrodynamlc8,  Meteorological  phenomena), 
(•Meteorological  phenomena.  Hydrodynamics),  Rotation, 
Frequency,  Gravity.  Thermal  propertl^t.  Convection,  Geo- 
physics. Scientific  research. 

The  completed  papers  in  this  Final  Report  comprise  two 
groups  covering  work  respectively  on  rdtatlon  and  finite  ampli- 
tude effects  on  the  frequencies  of  gravity  waves  and  on  the 
general  rotating  thermal  convection  experiments  especially 
those  in  cylindrical  annul!.  (Author) 


AD-601  123  Div.    2.  32 

OTS  Price  $2.50 

Aerospace  Information  Div.,  Washlngtot.  D.  C. 

SOVIET  METEOROLOGY  AND  CLIMATOLOGY: 

COMPILATION  OF  ABSTRACTS  AND  AlffNOTATED  BIBU- 

OGRAPHY. 

Rept  no.  1. 

^  Jun  64,  104p 

AID  P64  37,  TT  64-11  <42 

Unciiuifled  report 

Report  on  Survey  of  Soviet-Bloc  Sclentit^  and  Technical 
Literature. 

Descrltitors:  (•Meteorology,  Bibllogragihies),  (•Climatology, 
Bibliographies),  (•Bibliographies,  Met»orology), 
Abstracting,  Weather  forecasting,  Cloyd  cover.  Frequency. 
Distribution.  Ice.  USSR. 


AD-601  130 
OTS  Price  $2.25 


Div.    2.  30 


(Ml 


This  Is  the  first  of  a  series  of  reports  6it  Soviet  meteor- 
ology and  climatology.   It  Is  based  on  Soviet  open-source 
materials  available  at  the  Aerospace  Information  Division 
and  the  Library  of  Congress  and  covers:  the  period 
1960-1962  and  part  of  1963.    Part  I.  on  weather  forecastli^, 
is  a  compilation  of  abetracis.    Parts  11  and  HI.  on  cloud 
cover  frequency  and  distribution  and  Ice  accretion  and 
glaze,  respectively,  are  annotated  bibliographies.   A  brief 
Introduction  precedes  each  part.   The  178  entries  are 
numbered  consecutively  throughout  the  report,  and  an  author 
index  is  provided.    (Author) 


AD-601  129  Div.  2,  4 

OTS  Price  $1.25 


Max-Planck-Instltut  Fur  Cbemie.  Main^  (West  Germany). 

TRITIUM  DETERMINATIONS  IN  ATMOSPHERIC  GASES  AND 

METEORITES. 

Final  rept.. 

by  F.  Begenuum.  Nov  63,  4^ 

Contract  AF61  052  465 

AFCRL  64  233 

Unclassified  report 

Descriptors:  (^Tritium,  Atmoq;>here),j  (* Atmosphere, 
Tritium),  (^Meteorites,  Tritium),  Gaaias,  Hydrogen,  Methane, 
Air  pollution.  Nuclear  e;q[>loslon8.  Measurement,  Europe, 
Geochemistry. 


Technical  Univ.,  Copeuhagen  (Denmark).  ^ 

OBSERVATIONS  OF  WHISTLERS  AND  VLF-EMISSIONS  AT 

GODHAVN  AND  NARSSARSSUAQ.  GREENLAND  AND  AT 

TROMS0.  NORWAY  IN  19o2. 

Technical  rept.  no.  18  (Final) 

by  I.  M.  Jackerott,  T.  Stockflet  J^rgensen,  and  J.  Taagholt. 

Jan  64,    lOOp 

Contract  AF61  052  652 

AFCRL   64  269 

Unclassified  report 

Descriptors:    (•Whistlers,  Sources),  (•Very  low  fiequency. 
Atmospherics),  (*Atmo8pheric8,  Polar  region^),  Geophysics, 
Greenland.  Norway,  Meteorological  parameters,  Recording 
systems,  Graphics. 

This  report  presents  the  whistler  and  VLF-emisslons  data 
from  Godhavn,  Narssarssuaq,  and  Tromarf  for  the  year  1962. 
Whistler  are  found  most  frequent  to  occur  simultaneously  at 
Godhavn  and  Narssarssuaq  situated  1000  km  apart.    Polar 
chorus  Is  found  to  occur  at  all  3  stations  at  approximately  the 
same  geomagnetic  time.    The  polar  chorus  observed  at  GO 
and  NA  simultaneously  Is  found  to  be  Identical  In  all  details 
In  the  structure.   Hiss  seems  to  be  correlated  with  sporadic 
E  and  magnetic  disturbances.    (Author) 


Thirty-two  samples  of  the  crude  neon  fracttoo  collected  at 
air  lique-faction  plants  at  Oberhausen  and  Munchen-Lohhof  from 
1958  to  August  1963  have  been  processed  to  extract  the  atmo- 
spheric hydrogen  contained  therein.   The  preliminary  conclu- 
sions arrived  at  from  the  tritium  alone  are  (a)  From  the  end  of 
1958  to  the  beginning  of  1962  the  concentration  increased  from 
T/H  <•  2.5  X  10  to  -13th  power  to  5.5  x  10  to  -13th  power,  i.e. 
by  about  a  factor  of  two.   (b)  In  late  winter  of  1961  or  early 
spring  of  1962  there  was  a  sudden  rise  to  T/H  >=  20  x  10  to 
-13th  power.   These  results  are  compared  with  the  predictions 
based  on  fallout  data  (1958-1961)  and  the  amount  of  HTO  de- 
posited (during  1960-1962).   Furthermore  10  samples  of  atmo- 
spheric methane,  nine  from  Oberhausen  (Germany)  and  one  from 
Gary,  Ind.  (USA),  were  analysed  for  tritium.   Finally,  the 
tritium  contents  of  the  two  chondrites  PANTAR  and  KIEL  were 
measured  and  found  to  be  (0.55  ±  0.05)  «nd  (0.45  *  0.03)  dpm/gr, 
reap. 


AD-601  136 
OTS  Price  $0.70 


Div.    2 


Liege  Univ.  (Belgium). 

RESEARCH  ON  RELATIONS  BETWEEN  COMETARY, 

SOLAR  AND  UPPER  ATMOSPHERIC  PROCESSES. 

Annual  sunmuu*>  rept.  no.  2,  1  Apr  63-31  Mar  64 

by  P.  Swings.    31  Mar  64.   23p 

Contract  AF61  052  587 

AFCRL     64  393 

Unclassified  report 

Descriptors:    (•Comets,  Spectroscopy),  ("Solar  radiation. 
Ultraviolet  radiation),  ("Upper  atmosjAere,  Molecular 
properties).  Molecular  spectroec<^.  Stars,  Astronomy, 
Astrophysics,  Aurorae,  Gases,  Excitation. 

Laboratory  work  was  performed  on:  the  time  resolution  <rf 
spectra:  the  spectra  of  several  molecules  of  astronomical 
interest;  various  instruments;  and  the  study  of  photomultipllers. 
The  i^slcal  mechanisms  in  comets  were  further  discussed. 
Other  programs  of  cometary  investigations  were  started. 
Investigations  related  to  space  experiments  are  mainly  con- 
cerned with  the  far  ultraviolet  spectra  of  stars,  comets  and 
aurorae.  and  with  artificial  comets.  (Author) 


AD-601  137 
OTS  Price  $1.50 


Div.   2.  15 


Manchester  Univ,  (England) 

DEVELOPMENT  OF  THE  LUNAR  TOPOGRAPHY  INTO 

SPHERICAL  HARMONICS,  tt. 

Technical  note  no.  2, 

tqr  C.  L.  Goudas.   Feb  64,   60p 

Contract  AF61  052  524 

AFCRL   64  428 

Unclassified  rqx>rt 

Descriptors:   ('Moon,  Surface  area),  ("Mapping,  M0014. 
(•%)eclal  functions  (Mathematical),  Programming 
(Computers)),  Harmonic  analysis,  Fourier  analysis.  Series, 
Polynomials,  Hypsometers,  Data. 

Harmonic  expansion  of  the  hypsometric  date  by  Baldwin  and 
Schrutka-Rechtenstamm  for  the  shape  of  the  Moon  has  been 
carried  out  with  the  aid  of  the  Atlas  computer  of  the  University 
of  Manchester  in  terms  of  tesseral  harmonics  In  selenographlc 
coordinates  of  orders  up  to  the  eighth.   The  results  disclose  a 


Division  2  -  ASTRONOMY,   GEOPHYSICS  AND  GEOGRAPHY 


predominance  oi  tonal  harmonics  particularly  of  the  one  of 
fourth  order)  over  tesseral  ones;  but  the  rate  at  convergence  of 
tbe  resoectlve  expansion  appears  to  be  rather  slow.   (Author) 


AD-601  142  Dlv.  2.  30 

OTS  Price  $0.50 

Air  Force  Cambridge  Research  Labs.,  Bedford,  Mass. 

INDICATIONS  OF  A  LUNAR  SYNODICAL  PERIOD  IN  THE 

SUNSHINE  OBSERVATIONS  FOR  BOSTON,  MASSACHUSETTS. 

AND  COLUMBU,  MISSOURI. 

Environmental  research  papers, 

uy  Iver  A.  Lund.    Mar  64.    15p 

Froj.  8634, 

AFCRL  64  150;  AFCRL   ERP9 

Unclassified  report 

Descriptors:    (*Sun.  Measurement),  (*Moon,  Phase 
studies),  Astrophysics,  Climatology,  Meteorology,  Magnetic 
recording  systems.  Data,  Massachusetts,  Missouri. 

An  analysis  of  25.201  days  of  Sunshine  observations  at 
Boston,  Bdass.,  and  21,184  days  at  observations  at  Columbia, 
Missouri,  shows  that  below  average  sunshine  is  observed 
between  New  Moon  and  First  Quarter  and  between  Full  Moon 
and  Last  Quarter  while  above  average  sunshine  occurs  between 
First  Quarter  and  Full  Moon  and  between  Last  Quarter  and 
New  Moon.    Data  from  other  sUtions  will  be  studied  lO  de- 
termine wl»eiher  similar  departures  are  observed  at  other 
locations.    (Author) 


Descriptors:  (*Clouds,  Scattering),  (•Artificial  prec^)- 
Itatlon,  OpUmlzatlon),  Airborne,  Specifications,  Machines, 
Design,  Distribution,  Tests,  PeUets,  Analysis, 
Ice,  Carbon  dioxide.  Solidified  gases.  Cloud  cover. 
Meteorology. 

To  determine  optimal  cloud-seeding  techniques  and 
optimal  design  specifications  for  a  dry-ice  seeding 
machine  (the  Cloudbuster),  multiple  strip  seeding  of 
stratiform  decks  was  performed  during  which  seeding  rate, 
pellet  size,  and  strip  orientation  with  respect  to  wind  were 
systematically  changed  from  strip  to  strip.  Concurrently, 
tbe  physical  properties  of  the  cloud  decks  were  measured  and 
cloud  response  (I.  e.  ,  hole  size,  growth  rate,  etc.)  to  the 
varying  treatments  was  measured  pbotogrammetrlcally. 
Results  showed  that  both  the  dry  ice  seeding  rate  and  pellet 
size,  as  well  as  the  cloud  temperature,  exerted  a  strong 
influence  on  cloud  response.    Seeding  rate  had  an  optimum 
of  8-9  Ib/naut.  mile  of  C02  pellets  whereafter  additional 
quantities  no  longer  Influenced  the  experiment  predictably. 
Generally,  clouds  failed  to  respond  to  treatment  at 
1.8  Ib/naut.  mile.   A  rninimiifn  recommended  quantity  of 
C02  pellets  Is  4  Ib/naut.  mile  using  a  1  x  1  x  1  cm  pellet  ct 
0.5  g/cc  density.   This  C02  pellet  has  a  fall  distance  of 
1200  ft.   When  combined  with  other  machine  functions,  this 
seeding  rate  and  pellet  size  allow  an  output  of  10,500 
pellets/naut.  mile.   Cloud  response  approximately  doubles 
between  -5  C  and  -II  C.   A  response  failure  point  exists 
between  -3  C  and  -4  C.   Strips  should  be  seeded  about 
40  mln  worth  of  drift  \4)wind  of  the  desired  location,  and 
should  be  seeded  across  the  wind.   Seeding  altitude  for  the 
aircraft  should  be  coincident  with  the  top  of  the  deck  for  all 
but  thickest  decks  (>  1200  tt).  (Author) 


AD-601  167  Dlv.  2,  25.  30 

OTS  Price  $0.75 

Air  Force  Cambridge  Research  Labs.,  Bedford,  Mass. 

AN  APPUCATION  OF  INDUCTION  HEATING  TO  ROCK 

DEFORMATION  APPARATUS. 

Instrumentation  papers 

1^  R.  E.  Riecker.    Mar  64,  22p 

ProJ.  8652 

AFCRL  64  215  AFCRL  IP36 

Unclas8ifie4  report 

Descriptors:     (*Iijductlon  heating.  Test  methods),  (*Rock 
(Geology),  Deformation),  ('Presses  (Machinery).  Design). 
Lithosphere.  Geophysics,  Simulation,  Heat,  Shear  stresses. 
Viscosity.  Internal  friction.  Test  methods. 

Hl^-frequency  Induction  provides  the  advantages  of  con- 
centrated, controlled,  and  instantaneous  heating  of  samples  In 
rock  deformation  experiments;  the  attendant  disadvantages  are 
high  initial  cost,  bulky  support  equipment,  and  an  Inability  to 
use  standard  temperature-monitoring  equipment.    A  new  shear 
press  capable  of  simultaneously  applying  pressures  of  50  kb 
and  temperatures  of  1000  C  to  thin  sample  pellets  1/4  in.  to 
1  in.  m  diameter  uses  a  5-kw.  4a0-kc  Induction  heater,  a 
Speedomax  H  recorder,  a  current-adjusting-type  control  unit. 
a  satur able-core  reactor,  a  magnetic  amplifier,  and  an  In- 
frared pyrometer  to  accurately  record,  control,  and  monitor 
sample  temperatures  within  1  percent  from  200  to  1000  C. 
Less  than  45  sec  Is  required  for  the  apparatus  to  reach 
thermal  equilibrium  at  maximum  temperature.  (Author) 

AD-601  173  Dlv.    2.  30 

OTS  Price  $2.50 

Technical  Operations,  Inc.,  Burlington,  Mass. 
INVESTIGATION  OF  OPTIMAL  DESIGN  FOR  SUPER- 
COOLED CLOUD  DISPERSAL  EQUIPMENT  AND 
TECHNIQUES. 
Final  rept. 

by  William  W.  Vickers  and  Richard  Profio. 
Feb  64,  115p   TO-B  64  32 
Contract  AF19  628  1692,  ProJ.  6697,  Task  669702 

AFCRL  64  427  «  .  _ 

Unclassified  report 


AD-601  207 
OTS  Price  $1.60 


Div.  2.  30 


Emmanuel  Coll.,  Boston.  Mass.,  Research  Language  Center. 
CONVECTIVE  MOTIONS  IN  CUMULUS  CLOUDS, 
by  N.  L  Vul'fson.   Dec  63,  12p   ETR  64  14 
Contract  AF19  628  3869 
TT  64  19011 

Unclassified  report 

Konvektlonye  Dvlzhenlya  v  Kuchevykh  Oblakakh,  trans.  lA 
Akademlya  Nauk  SSSR.    Doklady,  1954,  v.  »7    no.  1    p.  77-80. 

Descriptors:  (♦Couvectlon,  Cumulus  clouds),  (•Cimiulus 
clouds.  Convection),  Atmospheric  motion.  Atmospheric 
temperature.  Measurement,  Thermometers,  Aircraft, 
Meteorological  parameters.  Measuring  devices  (Electrical 
and  Electronic),  USSR. 

Atmospheric  convective  motions  are  tracked  with  the  help 
of  thermometers  Installed  in  an  airplane.    Temperature 
measurements  are  taken  In  clouds  and  In  the  surroundlni^ 
area,  and  the  results  are  presented  In  tables.    A  description 
is  given  of  the  tranamlttlqg  elements  of  the  electronic  ther- 
mometers that  were  used. 


AD-601  209 
OTS  Price  $0.50 


Div.  2,  30 


Emmanuel  Coll..  Boston.  Mass.,  Research  Language  Center. 
METHODS  OF  CLOUD  DISSIPATION  OVER  LARGE  AREAS, 
by  V.  I.  Belyaev,  L  S.  Pavova,  and  V.  M.  Ryabov.    Feb  64. 
19p    ETR  64  17 
Contract  AF19  604  8505 
TT  64  11744 

Unclassified  report 

O  Metodike  Rasseyaniya  Oblakov  na  Bol'shikh  Ploehchadyakfa, 
trans,  of  Akademlya  Nauk  SSSR,   Izvestlya.   Serlya 
Geofizlcheskaya,  19o3,  no.  9,  p.  1410-1416. 


ASTRONOMY,   GEOPHYSICS  AND  GBOCaiAPHY  -  Division  2 


Descriptors:  (•Clouds,  Scattering),  (•krttflclal  precipitation. 
Feasibility  studies).  Ice,  Carbon  dloxidB,  Solidified  gases. 
Fog,  Cloud  cover.  Airports,  USSR.      j 

This  article  is  concerned  with  a  preliminary  discussion  of 
the  problems  Involved  with  devisiug  a  method  of  cloud  dissi- 
pation over  areas  greater  than  10  sq.  km.    When  selecting  the 
dosages  of  dry-Ice  to  be  used  In  the  seeding  of  large  areas, 
the  authors  propose  to  consider  the  behavior  of  the  entire 
cloud  mass  rather  than  that  of  a  single  seeded  band.    (AuUior) 


AD-601  ail  DiT.  2,  90 

OTS  Price  $11.50 

Marine  Lab..  Univ.  of  Miami,  Coral  Gatfles,  Fla 
THE  HURRICANES  OF  THE  CARIBBEAN  SEA  AND  AD- 
JACENT REGIONS  DURING  THE  SEVENTEENTH  CENTURY 
Final  rept.,  1  Jul  63-30  Jun  64, 

by  Jose  Carlos  Millas.   Jun  64.  160p   ML(UM)  8269  1,  64167 
Contract  Cwfol0739 

UncOasslfied  report 

Descriptors:  (•Tropical  cyclones.  Caribbean  Sea), 
(•Caribbean  Sea,  Tropical  cyclones),  Meteorology,  Geog- 
raphy, History.  Catalogs,  Records.  Tt<»plcal  regions. 

This  research  work  was  based  on  the  rtading  of  a  number 
of  books  in  EnglUh,  Spanish  and  French;  not  only  <rf  those 
directly  related  with  the  occurrence  of  storms  In  different 
regions  of  tbe  West  Indies,  which  in  some  cases  they  expressly 
narrated;  but  also  of  many  others  that  oould  indirectly  offer 
a  clue  concerning  the  existence  o£  a  tr«Hcal  storm. 


AD-601  216  DlT.  2,  1,  22.  27 

OTS  Price  $6.00 

General  Dynamics  Pomona,  Calif. 

AIR-LAUNCHED  ROCKETSONDE  STUlJi. 

Final  rept. 

by  R.  F.  Wenzel.  Jan  64,  427p 

Contract  AF19  628  3266,  ProJ.  6020,  TMik  602001 

AFCRL  64-59  j 

I  Unclassified  report 

Descriptors:  (•Sounding  rockets.  Airborne),  (•Weather 
forecasting.  Radiosondes),  Radiosondes.  Aenxlynamlc 
oonfiguraUons,  Launching,  Meteorological  Instniments. 
Performance  (Engineering),  Design,  RellabiUty.  Rocket 
motors.  Aerodynamic  characteristics,  Meteorolodcal 
radar.  ^ 

A  study  was  conducted  on  the  feasibility  of 
inooiporatlng  an  air-launched  ROCKETSONDE  into  tbe 
existing  WB-47  AN/AMQ-19  Meteorological  System.  An 
eoooomlcaUy  feasible  system  was  established,  one  capable 
of  carrying  pressure,  temperature  and  humidity  sensors  to 
160,000  FT.   Growth  capabUlty  In  the  design  permits  attain- 
ment of  400,000  FT  alUtudes  with  the  sane  Judl  (or  Lokl  m 
rocket  motor.   (Author) 


AD-601  218  Div.  2.  30 

OTS  Price  $11.50 

Tbxsb  a.  and  M.  Univ..  College  Station. 

PETROLOGY  AND  PETROGRAPHY  OF  JBHE  CAMPECHE 

LITHIC  SUITE,  YUCATAN  SHELF,  ME3&0. 

Progress  rept.  |T 

by  James  L.  Harding.    May  64,  156p   TAMU  Ref64  IIT 

Contract  Nonr2119  04  and  Grant  NSFG24892 

UncUssified  report 


ST!^^^*^*"'*"^*  >texloo),  Cn^trograply, 
«  !r°®!'  ^^°°'  Marine  geology).  ('Marine  geology, 
Mexico),  Ocean  bottom  sampling,  Oceanology,  SedtrnTitfatioo 
^J»^*<J^'j  Carbonate  minerals.  Geologic  age  detennlnatloo. 

The  purpose  of  this  stu^y  Is  to  describe  the  carbonate  pe- 
trology and  petrography  of  limestone  fragments  collected  to 
submarine  samples  taken  from  the  Campeche  Bank,  Yucatan 
aelf .  Mexico.   The  specific  points  considered  are  Q)  the 
teteipretatlon  of  the  more  recent  geologic  history  of  the 
Yucatan  Shelf,  especially  Imm^di  .'ely  before  and  during  the 
Holocene  (^landrlan)  transgression;  (2)  the  relationship  between 
the  areal  distribution  of  different  textural  types  of  limesSST 
and  certain  bathymetrlc  and  topographic  features  of  the  sub- 
merged portion  of  the  Yucatan  Platform  and  (3)  a  qualitative 
ascusslon  of  (Hagenetlc  processes  In  carbonate  roi:ks  based  on 
the  petrographlc  examination  and  analysis  of  the  limestone 
fragments  from  this  area.    Prior  to  this  study,  the  majority 
of  material  examined  with  respect  to  dlagenetic  changes  has 
been  from  strata  of  relatively  ancient  geologic  ages,  and  the 
®!!f  P^cesses  of  alteration  have  been  poehilab^  from  an 
end  product,  rather  than  from  a  carbonate  rock  in  which  such 
changes  have  as  yet  to  reach  completion.    (Author) 


AD-601  219  Dlv. 

OTS  Price  $3.60 


2,  4,  »,  25 


Columbia  Univ.,  New  York. 

DEVELOPMENT  AND  APPUCATION  OF  A  FLUORESCFNT 

5f  ShS;"™"^"^  ^°^  ^^^™°  sA^ro^  m's^s? 

Technical  rept.  no.  2. 

by  Frederick  F.  Wright.    1962.  olp 

Contract  Nonr266  68.  Proj;  NR388  057 

Unclassified  report 

Descriptors:  CBeaches,  Erosion).  CSand,  Transport 
properties),  ('Fluorescence,  Tracer  studies)   Dves   Marten. 
Sedlmeutation.  Distribution.  Analysis.  Ultra^oS  e^i^A         ' 
ment.  Feasibility  studies.  Water  waves.  Marine  geolo^ 
Oceanology,  Grai^cs.  B'=^'"8y. 

Fluorescent  dyes  offer  the  advantages  of  low  cost,  rapid 
application,  ready  identification,  and  complete  safety     fa 
this  study  anthracene  was  used  to  mark  beach  sediment  be- 
cause it  is  brilliantly  fluorescent,  readily  available,  and 

?o^  «.^J?'?^'   ^  ^ilf****  "^  <rf  the  dye  proved  satisfactory 
w  ^'^rt-term  Studies.   The  technique  wai  tested  in  the 
totertldal  zone  of  a  beach  on  the  Wtest  side  of  Sandy  Hook 
New  *"ey     Dispersion  of  marked  sediment  was  checked 
alter  dark  with  a  portable  ultraviolet  lamp  axKl  samples  were 
VJ^^'^^V  S"^"^""^  ""^ly^is-    Both  Lrking  aSd  aiS^ia 
were  done  in  the  laboratory,  but  the  technique  tesultablefor 
fl'  i"^-   t^'^°'^  fluorescent  tracer  tec^ques  1!^  st!ll 
tothe  *3«lc»PinenUl  stage,  they  promise  to  become  a  useful 
tool  In  coastal  studies.    (Author)  ««»w«u 
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OTS  Price   $5.60 

Columbia  Uulv.,  N«w  York. 

Technical  rept.  no.  ,, 

by  Arthur  N.  Strahler.  1964,  57p 

Contract  Ncmr266  68,  ProJ.  NR388  057 

Unclassified  report 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


The  purpose  of  the  field  siudy  described  In  this  «»Port  wm  to 
determliiB  the  characteristic  summer  equilibrium  profile  form 
and  composition  of  the  Atlantic  Ocean  beach  of  Sandy  Hook. 
New  Jersey,  and  lO  determine  m  detail  the  minor  cyclic  fluctu- 
ations in  profile  and  sediment  composition  Imposed  by  the  semi - 
diurual  tidal  cycle.   To  conduct  the  required  instrumental  f.eld 
TOTveys,  reference  grids  were  laid  out  on  the  beach  at  two  field 
stations  to  provide  horizontal  and  vertical  control  for  profile 
lines  surveyed  transverse  to  the  shoreline  in  the  ^ortm"^^ 
rone.   Surveys  carried  out  during  the  summers  of  1959.  1960. 
and  1961  provided  data  on  the  characteristic  form  and  evolution 
of  the  beach  during  the  summer  regime  of  low  waves  and  per- 
sistent obliquity  of  wave  approach  from  the  southeast.    A  series 
at  half-hourly  profile  surveys  permitted  documentation  of  the 
small  changes  of  beach  form  accompanying  the  rise  and  fall  of 
wde  and  led  1.0  the  formulation  of  a  schematic  model  for  the 
sequences  of  erosion  and  deposition  m  a  semidiurnal  tidal  cycle, 
(Author) 


AD-601  221 
OTS  Price  $12.50 


Dlv.  ».  9 


Columbia  Univ.,  New  York, 

GEOMETRY  AND  DEVELOPMENT  OF  SPIT-BAR  SHORE- 
LINES AT  HORSESHOE  COVE,  SANDY  HOOK,  NEW  JERSEY. 
Technical  rept.  no.  u, 
by  Warreu  E.  Yasso.  1964,  l<8p 
Contract  Nonr2o6  68.  Pro].  NR388  057 

Unclassified  report 

Descriptors:  ("Beai-hes.  Configuration),  (mew  Jersey. 
Marine  geology).  Terralu.  Sedimentation.  Erosion,  Water 
waves,  Hydrodynamics,  Hydrographic  surveying.  Oceanology. 
Graphics. 

Shoreline  morphogenesis  at  Horseshoe  Cove  was  Investi- 
gated by  plane-table  mapping  in  1959-60,  detailed  transverse 
profUiiig  in  1960-62,  and  deUlled  longitudinal  surveying  in 
1960-61.   Two  spit-bar  types  are  distinguished  by  trans- 
verse form  and  crest  elevation:  an  upper-ioreshore  spit-bar, 
having  Its  crest  near  the  limit  of  swash  at  high  tide  and  a 
bigmoidal  curvature  of  seaward  face  as  seen  in  tranoverse 
profile;  a  lower-foreshore  spit-bar,  haviitg  its  crest  below 
mean-high-water,  an  up-convex  seaward  face  as  seen  in  trans- 
verse profile,  and  a  steep  landward  face  representing  a  depo- 
sltional  slope  of  repose  between  landward  bar  edge  and  adja- 
cent trou^.    At  Horseshoe  Cove  a  steep  deposltlonal  slope 
In  the  offshore  zone.  Immediately  seaward  of  lower-fore- 
shore spit-bars,  terminates  In  deep  water  at  a  horizontal  in- 
terface between  water  and  organic-mud  bottom.  A  tidal  lagoou 
lies  landward  of  the  upper-foreshore  spit-bar. 


AD-601  222 
OTS  Price  $3.60 


Dlv.  2. 14 


Bowling  Green  State  Univ.,  Ohio. 

ELECTRONIC  MEASUREMENT  AND  ANALYSIS  OF  GEO- 
GRAPHIC PHENOMENA. 
Final  rept. 

by  James  P.  Latham.    1  Jun  64.  36p 
Contract  Nonr30004  01.  Proj.  NR387  023. 

Unclassified  report 

Descriptors:     (*Geography,  Pattern  recognition),  (•Elec- 
tronic scanners.  Geography),  (•Pattern  recognition.  Geo- 
graphy), Aerial  photography.  Measuring  devices  (Electrical 
and  Electronic),  Surveying,  Terrain.  Photogrammetry, 
Photo  interpretation.  Electron  optics.  Feasibility  studies. 

Feasibility  of  quantiUtlvely  measuring  and  analyzing  complex 
patterns  of  mapped  geographic  phenomena  by  a  methodology 
which  manually  applied  a  system  of  rotated  parallel  traverses 
was  estaollshed.    Feasibility  of  implementing  the  above  meas- 
urements and  analysis  process  via  the  application  of  electronic 


scanning  devices  utilizing  flying-spot  cathode -r a,  tubei,  and 
associated  computer  devices  was  evaluated  and  recommended. 
Ovservatlons  of  the  applied  tectuilques  were  made  and  evalu- 
ated In  electronic  laiX>ratorles.    Methods  of  graphically  and 
statistically  evaluating  and  commuulcat.ng  the  geographic 
aspects  of  a  pattern  as  revealed  by  the  data  were  demon- 
strated.   Potential  applications  of  the  above  techniques  directly 
to  aerial  photography  and  other  immagery  were  recommended, 
and  evaluated  In  demonstrations  In  cooperating  laboratories. 
Potential  adaptations  of  the  above  electronic  techniques  and 
electro-optical  devices,  to  the  furthering  of  a  system  for  auto- 
matic photo  Interpretation  were  suggested,  and  evaluated  In 
cooperation  with  other  Investigators.  (Author) 


AD-601  226  Div.  2,  30 

OTS  Price  $1.50 

Atmospheric  Research  Lab..  Univ.  of  Oklahoma  Research 

Inst.,  Norman. 

PROGRESS  ON  A  STUDY  OF  ATMOSPHERIC  CIRCULATION 

TO  200  KILOMETERS  IN  TERMS  OF  DENSITY. 

Scientific  rept.  no.  3. 

by  V.  S.  Whitehead  and  W.  J.  Saucier.  Feb  64,  51p 

ARL(UORI)  1357  3 

Contract  AF19  628  489,  ProJ.  8624,  Task  862402 

AFCRL  64  256 

Unclassified  report 

Descriptors:  (•Atmospheric  motion.  Density),  Hydrostatics, 
Atmospheres,  Mathematical  models,  Atmosphere  n»odels. 
Wind,  Solar  radiation.  Thermal  radiation,  Graphics,  Meteor- 
ology. Scientific  research. 

This  report  presents  a  summary  of  the  results  to  date  of  a 
study  of  clrculatlonto  200  km  altitude  In  terms  of  density. 
Equations  are  developed  which  describe  the  behavior  of  density 
In  hydrostatic  atmospheres  In  general.   The  effects  of  vetlcal 
motion  on  the  density  departure  from  standard  is  shown  for 
three  hypothetical  atmospheres.   A  method  Is  developed  for 
determination  of  the  slopes  of  constant  density  surfaces  from 
the  wind  field.    The  results  of  applying  this  method  to  the 
wind  data  taken  from  the  Meteor  alogical  Rocket  Network  are 
given.    A  simple  two-dimensional  model  for  the  atmosphere 
between  90  and  220  km  Is  constructed.    This  model  Is  based  on 
assumed  equilibrium  between  absorption  of  solar  electromag- 
netic radiation  and  d-iwnward  conducti<»  of  thermal  energy. 
(Author) 

AD^Ol  257  DlT.   2,  30 

OTS  Price  $0.76 

MacDonald  Physics  Lab.,  McGUl  Univ.,  Montreal  (Quebec) 

ICE  RESEARCH. 

Annual  rept.  1963 

by  E.  R.  Pounder  and  M.  P.  Lan^eben.   21  Jan  64.  21p 

Unclassified  report 

Descriptors:   (♦Ice,  Sclentlflc  research).  Ice  Islands,  Gla- 
ciers, Thermal  properties.  Electrical  properties.  Mechanical 
properties.  Gravity,  Crystal  growth.  Salinity.  Photographic 
analysis,  Meteoroldglcal  instruments.  Measurement,  North- 
west territories. 

The  micrometeorologlcal  equipment  of  the  Project  was 
Increased  by  the  purchase  of  a  system  for  measuring  humidity 
using  lithium  chloride  cells.   Considerable  testing  and  modifi- 
cation of  all  this  equipment  was  done  preparatory  to  setting  up 
a  station  on  the  Ice  of  Tanquary  Fjord,  EUesmere  Island, 
N.  W.  T.  in  the  spring  and  summer  of  1964.   The  object  Is  to 
study  the  magnitudes  of  the  various  energy  fluxes  between  the 
ice  and  the  atmosphere  during  the  decay  of  sea  Ice.    A  first, 
partially  successful  attempt  to  study  the  movement  of  ice  in 
this  fjord  using  time-lapse  photography  was  made  in  the  sum- 
mer of  1963.   Work  on  the  electrical  conductivity  and  dielectric 
coefficient  of  sea  ice  was  continued,  though  hindered  by  diffi- 
culties with  the  cold  room.   Measurements  taken  confirm  that 
the  apparent  dielectric  coefficient  is  extraordinarily  large  at 
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^Jl  rS!!f!i"-   ^^  "^y  °^  ^  ""^^ »'  P-«^ty  measure- 
ments to  ftad  glacier  depths  was  completed"  So  lUso  was  tte 

SfJ^r^l '*?'■''  "^  '  '"^"^  °'  generating  shear  wave  puTse. 

!h^^.^  measurements  on  Polsson's  ratio  for  sea  Ice,  usln/ 
tWs  equipment,  do  not  agree  with  the  values  found  in  eaiilw 
field  work  using  a  resonance  technique.  (Author) 


the  flight.  It  was  not  possiUe  to  make  a  meaningful  estimate 
of  the  x-ray  flux  originating  from  the  Moon.   Several  enwr- 
Iments  are  described  In  which  it  should  be  possible  to  measura 
the  lunar  flux  in  the  presence  of  this  newly  discovered 
background  of  x-rays.   (Author) 


AD-601  273 
OTS  Price  $1.60 


DlT.   2,  6,  6,  8 


PhUco  Corp.,  Blue  BeU,  Pa. 

DETAILS  OF  LAMONT-PHILCO  OCEAlf 

SEISMOGRAPH  TELEMETRY  SYSTEM. 

taterim  rept. 

1  Apr  64,  14p 

Contract  Nonr266  92 


BOTTOM 


UnclaBsified  rqwrt 


Geological 


Prepared  on  subcontract  for  Lament  ^ 
ObMrvatory,  Palisades,  New  York. 

Descriptors:  (♦Telemeter  systems.  Underwater  commu- 
nicaUon  systems),  (♦Underwater  communication  systems 
Telemeter  systems),  (♦Seismographs,  Ocean  bottom) 
Multiplex,  Electric  terminals.  Stand-by  generators.  Coaxial 
cables.  Command  and  control  systems,  Power  suppUes 
Ground  (Electrical),  Electronic  equipment.  Design, 
^>eclflcatlon8,  InstaUation,  Marine  geophysics. 

The  objectives  of  the  PhUco  program  art  to:   Fabrtcate 
and  deliver  a  telemetry  system  for  communicating  data 
commands,  and  power  between  an  ocean-iiottom  seismic- 
oceanographlc  sensor  package  and  a  remote  shore  staUon. 
Provide  engineering  assistance  In  planning  and  conducting 
field  operaUons  for  the  installation  tasks.    Specify  the 
undersea  cable  link  and  monitor  its  fabrication  and  handling 
operations.   The  system  to  be  delivered  consists  of  three 
major  hardware  components.    Two  each,  OBS  multiplex 
terminals.   One  is  to  be  Installed  in  the  OBS  Instrument 
package,  one  is  a  complete  spare.   Shore  demultiplexer 
terminal.   Standby  auxiliary  generator.    ^Author) 

AD-601  274  Div.  2,  12,  20,  25 

OTS  Price  $8.10 

American  Science  and  Engineering.  Inc.,  Cambridge.  Mass. 
A  PROGRAM  OF  RESEARCH  FOR  THE  MEASUREMENT 
OF  FLUORESCENT  X-RADL\TION  FROM  THE  MOON  AND 
FOR  THE  DETECTION  OF  OTHER  X-RAY  SOURCES  IN  THE 
NIGHT  SKY.  I 

Final  rept.  ! 

by  R.  Glacoonl,  H.  Oursky,  and  F.  Paollnl.  20  Aug  63,  8fo 
ASE  426  -•      .    -F 

Contract  AF19  604  8026  | 

Unclassified  report 

Dewriptors:  (♦Moon,  X  rays),  (♦X  rays.  Cosmic  rays), 
(♦Night  sky,  X  rays).  Fluorescence.  Solar  radiation. 
Measurement,  Atmospheric  sounding.  Sounding  rockets, 
bstrumentatlon.  Radiation  measurement  systems. 
Albedo  (Astronomy),  Astrophysics,  Oelgiar  counters. 

This  document  describes  a  research  program  intended  to 
investigate  the  fluorescent  x-radlation  from  the  lunar  surface 
and  other  possible  sources  of  x-rajrs  in  the  night  sky.   A 
detailed  description  of  a  rocket  e;q)erime»t  comprising  lai^ 
area  Gelger  countera  is  presented.   The  results  of  two  rocket 
flights  carrying  the  e3q)erlmental  equipment  are  shown.   One 
of  these  rocket  flights,  occurring  In  June  1962,  resulted  in 
the  discovery  of  an  intense  source  of  x-rays,  not  of  solar  or 
terrestrial  origin,  in  the  direction  of  the  constellation 
Sooiplus.   Also  present  is  a  considerable  background  of  soft 
radiation,  which  apparently  Is  also  x-radlation  of  non-solar 
or  terrestrial  origin.   These  sources  have  Important 
aatrophysical  significance,  but  their  orlgl»  is  not  yet  clear. 
In  view  of  the  background  of  soft  radiation  •noountered  in 


AD-601  275  Dlv. 

OTS  Price  $1.60 


2.  12,  20.  26 


lS?r  x-aiTS'™*  ^°«*°®®'*°«'  ^"  Cambridge,  Mass. 

Preliminary  rept. 

by  H.  Gursky.  6  May  63,  lap  ASE  394 

Contract  AF19  604  1605 

Unclassified  rq;>ort 

Descriptors:  (♦Sounding  rockets.  Instrumentation) 
(♦Atmospheric  sounding.  Sounding  rockets).  Cosmic  rays, 
X  rays.  Measurement,  Geiger  countere,  Bremsstrahlung 
Electrons.  Graphics,  Astrophysics,  Lunar  probes. 

This  letter  will  describe  the  Results  from  the  thlixl  rocket 
in  a  series  carrying  payloads  designed  to  measure  small 
fluxesof  soft  x-rays  are  described.   The  rocket,  and 
Aerobee  150,  was  launched  successfuUy  from  White  Sands 
Missile  Range  during  the  evening  of  13  October  1962  and 
reached  a  peak  altitude  of  145  miles.   Three  thin  window 
Gelger  counters  were  Included  in  the  payload;   two  utilized 
mica  windows,  and  the  third  used  0.002  beryllium.   The  two 
mica  window  counters  showed  evidence  of  breakdown  and 
rtectric  malfunction.   Only  the  data  from  the  beryllium  window 
Oeiger  counter  are  therefore  reported.  wi«»w 


AD-601  292  Dlv.    2,  7 

OTS  Price  $1.10 

Prevention  of  Deterioration  Center,  NAS-NRC. 
Washington,  D.  C. 

REFERENCES  PERTAINING  TO  MOISTURE  SENSING 
DEVICES. 

comp.  by  Richard  W.  H. 
Lee.    14  Jun  64,    lOp 
PDC  S62  026,  PDL43969  ' 

Unclassified  report 

Descriptora:   (♦Bibliographies,  Hygrometers), 
(♦Hygrometers,  BibUographies),  Humidity,  Moisture. 
Controlled  atmospheres.  Electrical  equipment. 

A  bibliography  including  60  references  pertaining  to 
moisture-sensing  devices  is  presented. 


AD-601  335 
OTS  Price  $1.50 


Div.    2,  ao 
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Aerospace  Information  Div..  Washington.  D.  C 
RADIO-FREQUENCY  MASS  SPECTROMETRY:   COMPRE- 
HENSIVE REPORT.  v'v-rn* 

Rept.  no.  10 

U  Jun  64.  52p 

AID  P64  39  TT  64  11753 

Unclassified  r^wrt 
airvey  of  Soviet-bloc  scientific  and  technical  Uterature. 

Descriptors:   (♦Radiofrequency.  Mass  spectroscopy).  (♦Mass 
spectroscopy.  Radiofrequency).  (♦Atmosphere.  Scientific 
research).  Spectrum  analyzera.  Design.  Sounding  rockets. 
Scientific  satellites.  Instrumentation.  Atmospheric  sounding. 
Upper  atmosphere.  Chemical  analysis.  Gec^ysics,  USSrT^ 

A  Ute^re  survey  presents  descriptions  and  speciflcatioo 
dau  of  Soviet  r-f  mass  spectrometere  and  their  uipUcatlonB 
to  upper  atmosphere  and  space  researoh. 
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AD-M1348 
OTS  Price  $1.00 


DlT.  2 


RAND  Corp.,  Santa  Monica,  Calif.  

A  MODEL  OF  THE  SEASONAL  AND  LATITUDINAL 

VARL\T10N  OF  ZONAL  WINDS  AND  TEMPERATURES  IN 

THE  STRATOSPHERE  ABOVE  30  KM. 

by  E.  S.  Batten.   Jun  64,  33p   RM4144PR 

Contract  AF49  638  700  ,       ,,.  ^         _» 

Unclassified  rq>ort 

Descriptors:     (* Atmosphere  models.  Meteorological 
parameters),  (♦Stratosphere,  Atmosphere  models).  Atmos- 
pheric sounding.  Sounding  rockets.  DaU,  Wind.  Atmospheric 
temperature.  Periodic  variations.  Climatology.  Meteorology. 

Meteorological  rocket  data  were  used  to  develop  a  model  of 
the  seasonal  changes  of  wind  and  temperature  in  the  strat- 
osphere between  the  altitudes  of  30  and  50  km.   The  model 
describes  the  spring  and  fall  reversals  of  the  zonal  winds  and 
meridional  temperature  gradients.   In  spring,  the  reversal  of 
the  temperature  gradient  and  zonal  wind  begins  at  high  alti- 
tudes in  the  polar  and  tropical  latitudes  and  is  complete  by 
late  May.   The  fall  reversal  of  the  temperature  gradients  is 
complete  by  the  autumnal  equinox.   The  reversal  from  summer 
easterlies  to  winter  westerlies  proceeding  downward  and 
equatorward  from  high  polar  altitudes  is  oon^)lete  by  late 
September  of  early  October.  (Author) 

AD-601  385  Div.  2.  20 

OTS  Price  $1.50 

Radiation  Lab.,  Univ.  of  Michigan.  Ann  Arbor. 

THE  ATMOSPHERIC  PRESSURE  WAVE  GENERATED  BY  A 

NUCLEAR  EXPLOSION. 

Scientific  rept.  no.  1 

by  David  B.  vanHulsteyn.    Feb  64.  51p  ORA-5033  IT 

Contract  AF19  628  304 

AFCRL  64  184 

Unclassified  report 

Descriptors:     (*Nuclear  explosions.  Atmosphere). 
(♦Atmosphere.  Nuclear  explosions),  (•Barometric  pressure. 
Mechanical  waves).  Explosion  effects.  Shock  waves,  Fre- 
quency. Recording  systems.  Models  (Simulations),  Differen- 
tial equations.  Green's  function.  Integral  transforms. 
Numerical  analysis. 

The  problem  of  describing  the  pressure  wave  that  an  ob- 
server located  on  the  ground  will  detect  at  a  distance  of  a  few 
thousand  kilometers  from  a  low  altitude  nuclear  explosion  is 
investigated.   The  result  obtained  entails  the  correlation  of  the 
theoretical  values  of  the  period  and  amplitude  with  those  deter- 
mined from  microbarograph  recordings.    For  the  frequency 
plectrum  coosidered,  an  isothermal  atmospheric  temperature 
modd  is  sufficiently  accurate  and  allows  an  analytic  develop- 
ment of  the  Green's  function.   This  Green's  function  makes  it 
possible  to  express  the  frequency  dependent  pressure  at  an 
observer's  position  in  terms  of  the  pressure  generated  by  a 
nuclear  blast.   It  is  convenient  to  treat  this  explosion  by  using 
a  form  of  Huygen's  principle,  rather  than  a  point  source  rep- 
resentaticm.   This  configuration  permits  the  determination  of 
the  relationship  between  the  energy  of  the  explosion  and  the 
amplitude  of  the  theoretical  pressure  pulse.   The  final  step 
involves  the  performing  of  the  inverse  Fourier  transform  in 
order  to  determine  the  time  variation  of  the  pressure  wave 
train.  (Author) 

AD-601  386  Div.  2,  20,  25 

OTS  Price  $0.7S 

Racttation  Lab.,  Univ.  of  BfUchlgan,  Ann  Arix>r. 

THEORETICAL  STUDY  OF  ATMOSPHERIC  PRESSURE 

PULSE  PROPAGATION. 

Final  rept.,  1  Mar  62-29  Feb  64, 

by  David  B.  VanHulsteyn.  Mar  64.  26p  ORA  5033  IF 

Contract  AF19  628  304,  ProJ.  7637.  Task  763702 

AFCRL  64  424 

Unclassified  report 


Descriptors:  (•Nuclear  explosions,  Explosion  effects). 
(♦Blast.  Pressure),  (♦Atmospheric  motion.  Propagation),  Air 
burst.  Mechanical  waves.  Microbarometric  waves,  N>unerical 
analysis. 

The  purpose  of  the  Investigation  was  to  formulate  a  Oieoret- 
Ical  explanation  of  the  nature  and  propagation  characteristics 
of  atmospheric  pressure  pulses  generated  by  nuclear  explo- 
sions.  The  most  significant  development  was  the  determination 
of  the  pressure  wave  form  at  a  great  distance  from  an  explo- 
sive source.   Numerical  and  analytic  approaches  to  this  prob- 
lem were  considered.   (Author) 


AD-601  401 
OTS  Price  $0.50 


Div.  2 


Emmanuel  Coll..  Boston,  Mass..  Research  Language  Center. 
ACTA  METEOROLOGICA  SINICA.  1963.  VOL.  33,  NO.  3: 
TABLE  OF  CONTENTS   AND  ABSTRACTS  . 
Apr  64.  13p.  E-TC-Ch  64  18 
Contract  AF19  628  3869 
TT,  64  11762 

Unclassified  report 

Descriptoi's:   (•Meteorology,  Bibliographies).  (•Bibliog- 
raphies, Meteorology).  Atmospheric  motion,  Atmosphere. 
Rainfall,  Anticyclones.  Clouds,  Troposphere.  Wind,  Abstracts. 
China. 

Abstracts  of  the  foUowii^  articles  are  given:   The  processes 
of  adaptation  and  evolution  of  atmospheric  motions  (II)  -  Non- 
linear cases ,  Preliminary  research  of  convectlve  heat  transfer 
in  the  lower  atmospheric  layer.  The  effect  of  orography  on  the 
wind  field  and  pressure  in  a  turbulent  atmosphere.  An  analysts 
of  the  formation  of  shear  lines  In  winter  over  the  eastern  bor- 
der of  the  plateau  in  China.  A  study  of  the  longitudinal  move- 
ment of  subtropical  anticyclones  and  Its  forcastlng.  The 
spectra  of  large  scale  atmospheric  flow  at  100  mb  (a  January  - 
IP  February  1962).  The  long  wave  at  the  subtropical  let  over 
Asia  In  summer,  The  accuracy  of  the  mean  monthly  tempera- 
ture. A  preliminary  study  on  the  characteristics  and  evolution 
of  mean  monthly  circulation  at  500  mb  over  the  northern  hemi- 
sphere (I)  -  Zonal  index.  The  turbulent  diffusion  of  a  continuous 
point  source' In  the  presence  of  vertical  advection.  The  possi- 
bilities of  artificially  Influincing  Ns  clouds  to  increase  precipi- 
tation (I)  -  the  kinetics  of  distillation  in  a  supercooled  system, 
and  The  influence  of  rainfall  on  the  yield  of  winter  wheat  In 
northern  China. 

AD-601  402  Div.   2 

OTS  Price  $0.50 

Emmanuel  Coll..  Boston,  Mass.  Research  Language  Center. 
ACTA  METEOROLOGICA  SINICA,  1958.  VOL.  29,  NO.  2: 
TABLE  OF  CONTENTS  (AND  ABSTRACTS], 
Jan  64.  9p   E-TC-Ch-64  17 
Contract  AF19  628  3869 
TT  64  11794 

Unclassified  report 

Trans,  of  Ch'l  Hsiang  Hsueh  Pao  (Chinese  People's 
Reputdic)  1958,  v.  29,  no.  2,  table  o<  contents  and  abstraots. 

Descriptors:  (♦Meteorology,  Abstracts),  (♦Abstracts, 
Mstoorology),  Freezing,  Surface  temperature.  Turbulence, 
Atmosphere,  Climatology,  Westtaer  forecasting.  Air  mass 
analy^.  Tropical  oyckmes,  Atmoqikerio  motion,  China. 


AI>-i)01405 
OTS  Price  $2.50 


Div.    2.  "A.  lA 


Madrid  Univ.  (Spain). 

STUDY  OF  THE  PHYSICAL  PROPERTBS  OP  SOILS 

THBDUQH  IHTBRPRETATION  OF  AERIAL  PHOTOGRAPHS.  L 

nasi  teotalesl  rept.,  1  Apr  $3-31  Mar  64 

tvf.U,  Albareda,  A.  Onerra.  E.  F.  QaUano,  F.  Montariol. 

•ad  J.  O.  Vicente.    31  Mar  64.  lOlp 

Contract  DA91  591EUC2852. 
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'  Jbclasslfied  report 
Descriptors:  (♦Soils,  Physical  properties).  (•Aerial 

W'^'J°^^'  P»>oto«rammetry.  Agriculture.  GeogrwAy. 
Plasttclty.  Density,  PermeablUty.  Salinity.  X-ray  diffraction 
snaJyus.  Mapping. 


/ 


I  vegetation  I 


A  stu^y  was  made  of  the  soils  and  vegetation  of  two  large. 
wpresentatlTe.  areas  of  ^aln  by  mapping  them  with  the  aid 
of  photo-tatorpretatloo  In  one  case  but  not  so  In  other  case, 
tte  aim  being  to  compare  the  advantages  offered  by  aerlal- 
Photograpby  Intoipretation  to  the  science  of  soil.   In  both  cases 
representative  profiles  were  taken  for  the  purpose  of  testing 
^  «  rr°I!!*°'^  ***  scouracy  of  the  Intetpretettons  madeto 
the  field.   These  determinations  were  ma*  through  granulo- 
metalc  analysis  using  the  densimeter  without  destroying  the 
oarbon^s.  and  also  by  means  of  the  inteniatlonal  method  by 
dertroytog  the  carbonates.    Determinations  were  made  of  plas- 
dclty  •ndplastic  Index,  real  and  apparent  density,  penneilllty 
decv  coefficient,  soluble-salte  contento  and  X-ray\ttffractton 
patterns  of  the  cUy  fraction,   tt  Is  thus  possible  to  know  the 
phyirtcal  Propertla- of  soils  by  deducing  tkem  Indirectly  frtm, 
photototeipretatlon  because  they  depend  fmn  a  seriesof 
variable  and  factors  which  are  known  directly  on  the  aerial 

£r^°?!^   These  physical  properties  wit*  also  studied  In 
the  laboratoiy.  (Autboi) 


aD-601  427  Div.   2.  6 

OTS  Price  $2.50 

Army  Electronics  Research  and  DevelopnUit  Agency  ,  Fort 

Monmouth,  N.  J. 

THE  REAUZATION  OP  ACTIVE  SEISMIC  JYOTEMS  AND 

THEIR  PRACTICAL  APPUCATIONS, 

by  K.  Ikrath  and  W.  Schneider.    Apr  64.  106b 

Tartt  1A010501B010  00 

AELRDL.  TRa446 

Uiiolasslfied  report 

Descriptors:   (♦Transducers.  Seismic  waves),  (♦Seis- 
mology, Seismographs),  (•Seismographs,  Seismology), 
(♦Seismic  waves.  Propagatton),  (♦Communication  systems, 
Mnnlc  waves).  Mechanical  waves.  Wave  transmission. 
Design,  Standing  -  wave  indicators.  Transmitter  -  receivers. 
Experimental  data.  Terrain,  Ice,  Lakes. 

Desip  and  experlmsotal  performance  dataj  ura  given  of 
portable  tuned  seismic  transducers  for  the  transmission  and 
rsceptlon  of  seismic  signals  on  the  weathet«d  layer  of  the 
earth.   These  trans<kicers  are  the  elastic  analogue  of  quarter- 
wave  radto  antennas.   Th?y  are  designed  for  operatton  with 
conventional  loudqieakar  or  microphone  amplifiers.   Experi- 
mental models  of  these  transducers  for  nominal  10-watt  drive 
power  at  80  ±  1.5  cps  are  the  bask:  compooento  In  active 
seismic  systems  for  conmiunlcatlon,  survetUance.  and  seis- 
mic exploration  described  here  In  detalL   Seismic  transmitters 
and  receivers  employing  electrical-  and  sedsmlc-feedback  cli^ 
culte  are  shown.   Construction  and  operation  of  phased  trans- 
(kwer-transmltter  array  clrouite  for  the  imif^Mng  of  direc- 
tional seismic  waves  ars  dewsrlbed.   Seismk:  signaling  and 
measurement  methods  en4>toylng  CW  and  atnpUtude,  frequenov. 
■ad  phase  modulatton  are  described.  The  nasuUs  of  various 
experlmente  with  these  systems  on  lake  Ice  and  on  soU  In 
pertlally  wooded  terrain  are  given  in  the  fonn  of  experimental 
data  on  oommunlcatian  ranges,  power  leveU,  slgnal-propasa- 
tton  velocities,  and  signal  attenuation  In  ton  and  in  the  weired 
layer  of  the  earth:  relevant  environmental  flntors  are  discussed 
and  their  Influence  on  the  propagation  oharaatexlstlcs  of  setamio 
signals  ars  shown.  (Autlioi)  -«-™« 
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AD-601  43«  Div.  2 

9TS  Price  $1.00 

^JiS^^iSLS**^  ^***°°'  **"■•  ««»•*«*  Language  Center. 
ACTA  GEORLOGICA  SINICA.  1963.  VOL.  ^O^U2: 
TABLE  OP  CONTENTS  (AND  ABSTRACTSI 
Nov  63.  32p  E  TC  Ch  63  14 
Contract  AF19  628  3869 
TT  64  U766 

Unclassified  report 

Jl^-  °^  "^^  ^^*^  ^~«*  P"o  (Chinese  People's  RepubUo) 
1963,  V.  43,  nos.  1-2,  table  of  contente.  abstracte. 

Descriptors:  (*Qeology,  Abetraoto),  China.  Minerals, 
Paleontology.  Crystals,  Bibliognqriiles. 

rf^?"  *™  *°<'^"*<1  *°r  11  artkjles  on  geological  aspecto 


aD-601  478  Div.   2.  30 

OTS  Price  $3.60 

Naval  Postgraduate  School,  Monterey,  Calif. 
ENVIRONMENTAL  ERRORS  IN  USE  OF  THE  AIRBORNE 
mFRARED  RADIATION  THERMOMETER  TO  MEASURE  SEA- 
SURFACE  TEMPERATURE. 
Master's  thesis 
by  Robert  W.  S;  Chrlstenson.   1964,  33p 

Unclassified  r^wrt 

Descr^jtors:   (♦Thermometers.  Airborne),  ('Infrared  radla- 
tton.  Thermometers),  ('Sea  water.  Surface  temperatures). 
Measurement.  Errors.  GeopUy  ?ic8.  Water  vapor.  Atmosphere, 
Atmospheric  temperature.  Infrared  equipment.  Optical  Inrtm- 
mente. 

An  airborne  infrared  radiation  thermometer  (IRT)  used  to 
measure  the  sea-surface  temperature  is  described,  and  the 
basic  radiation  principles  on  which  the  operation  of  the  instru- 
ment depends  are  discussed.   The  environmental  factors  which 
may  tend  to  introAice  errors  into  the  measurement  of  sea-sur- 
face temperature  by  the  IRT  are  investigated:   first  by  revtew- 
ing  the  works  of  some  other  authors;  secondly  by  empirical 
meansuslng  field  date  suppUed  by  the  U.  S.  Naval  Oceanogra- 
phlc  Office  and  the  Sandy  Hook  Marine  Laboratory.   Therannli- 
kjal  resulte  indicate  that  absorption  and  emission  of  Infrw^ 
energy  by  atmospheric  water  vapor  are  the  lnqx>rtant  phystosi 
phoiomena  which  cause  IRT  error.   The  resulte  suggest  that 
Witt  increasing  values  of  the  combination  of  sea  level  mlxina 
ratio  and  air  temperature.  IRT  error  decreases.    An  attempt  la 
inade  to  explain  these  resulte  on  the  basis  of  radlattoa  orln- 
ciples  prevtously  described.  (Audiori 


AD-601  480  DIv.   2,9 

OTS  Price  $0.75 

Lament  Geological  Observatory.  Palisades.  N  Y 

ON  A  DYE  DIFFUSION  EXPERIMENT  OFF  LONG  ISLAND 

by  Takaahi  Ichiye.   May  64.  30p 

CU-9  64Nonr266  48,  CU-10  64AT30  1  2663 

Contracto  Nonr266  48  and  AT30  1  2663 

Unclassified  report 

Descriptors:   (♦Oceanographlc  data,  Atlantic  Ocean),  (Tur- 
bulence. Ocean  waves).  (♦Dyes.  Diffusion),  (♦Photographic 
ana^sls.  Aerial  photographs).  Meteorological  parameters. 
Mathematical  modeU,  Hydro<|ynamlcs,  Fluiometers,  Ship- 
bone.  — »H^ 

SSj'S^''  ,fP«'*^»e«>*?,*»re  made  on  September  11  and  12 
1963  thirty  miles  south  off  Long  Island.   Ten  gallons  of  Rho- 
damlne  B  dye  were  pumped  at  three  depths  (0.  3m  and  7m)  In 
the  water  each  day.   On  the  first  day.  the  dye  pateh  showed  a 
curved  pattern  and  dye  was  diffused  only  above  10  meters,  per- 
hspe  <hie  to  rather  calm  weather  conditions.  On  the  second 
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day,  the  dye  patch  waa  elongated  but  did  not  show  a  remarkable 
curvature;  also,  dye  penetrated  into  deeper  than  70  meters, 
owing  to  strong  mixing  caused  by  winds  of  15  to  20  knots.   In 
Appendix  I,  a  mathematical  model  of  wlnd-drlvcn  currents  in 
the  ocean  with  a  finite  depth  for  eddy  viscosity  decreasing 
expooentially  with  d^th  was  treated.   It  is  shown  that  the  hodo- 
graph  of  the  currents  has  a  stronger  curvature  near  the  sur- 
face for  eddy  viscosity  decreasing  downwards  than  the  ordinary 
Ekman  spiral  for  a  constant  eddy  viscosity.   In  Appendix  11,  the 
study  of  three-dimensional  structure  of  wind  waves  was 
reviewed.   A  hydrodynamlc  model  of  a  stationary  cellular  con- 
vection superposed  on  a  horizontal  current  was  discussed. 
(Auttw^ 


AD-601481 
OTS  Price  J0.75 


Div.    2,9 


Lamont  Geological  Observatory,  Palisades,  N.  Y. 

ANALYSIS  OF  DIFFUSION  OF  DYE  PATCHES  IN  THE 

OCEAN. 

by  Takashi  Ichiye.  Hayato  lida.  and  Noel  B.  Plutchak. 

Jan  64,  24p   CU-S  64Nonr26€  48 

Contract  Nonr266  48 

Unclassified  report 

Descriptors:   (•Oceanographlc  daU.  Atlantic  Ocean).  (♦Tur- 
bulence, Ocean  waves),  (*Dye8,  Diffusion),  (•Photogr^hic 
analysis.  Aerial  photogra^).  Mathematical  models.  Hydro- 
dynamics, Fluorometers. 

The  data  of  dye  patch  experiments  made  off  New  Jersey  and 
on  the  Bahama  Banks  are  analysed.   The  second  moment  of  the 
concentration  distribution  increases  with  square  of  time  in  the 
Initial  stage  and  with  cube  of  time  later,  in  agreement  with  a 
theory  of  a  two-particle  problem.  In  order  to  explain  the  curved 
trailing  part  of  the  dye  patches,  refraction  of  a  submerged 
object  is  treated  theoretically.   It  is  found  that  the  effect  of 
refraction  may  cause  a  curved  image,  but  the  curvature  chie  to 
■  refraction  is  much  smaller  than  actually  observed.   The  verti- 
cally differential  advection  as  the  main  cause  of  the  curved 
pattern  is  treated  analytically,  and  the  result  is  applied  to  com- 
puting vertical  eddy  viscosity  from  tiie  observed  curved  trail- 
ing portion  of  dye  patches.    The  mechanism  of  striated  patterns 
of  dye  patches  is  discussed  from  the  point  of  view  of  hydrody- 
namlc  Instability  and  of  rolling  up  of  streak  lines.  (Author) 


AD-601  483  Dlv.  2,  6 

OTS  Price  $7.60 

Electro-Optical  Systems,  Inc.,  Pasadena,  Calif. 

STUDY  OF  METEOROLOGICAL  INSTRUMENTATION  AND 

TELEMETRY  SYSTEMS  SUITABLE  FOR  70-150  km 

ALTITUDE. 

Final  rept.,  14  Feb-2S  Mar  63 

by  Glenn  Cato,  D.  Marlow,  J.  Miller,  C.  Skinner  and  L. 

Stayder.    25  Mar  63,  73p   EOS  3800P1 

Contract  N123  61756  32689APMR 

Unclassified  report 

Prepared  for  Pacific  Missile  Range,  Point  Mugu,  Calif. 

Descriptors:     (*Soundlng  rockets.  Meteorological  instru- 
ments), (*Meteorologlcal  Instruments,  Tests),  (•Telemeter 
systems.  Design),  (*Tracking,  Design),  Atmosi^eric  sounding. 
Spectrophotometers,  Payload,  Apogee,  Aerodynamic  heating, 
Fhild  flow.  Instrumentation,  Space  probes. 

This  report  contains  the  recommendations  which  were 
developed  during  a  four  weeks  study  of  sounding  rocket  Instru- 
mentation and  telemetry  suitable  for  the  altitude  interval  of  75 
to  ISO  kilometers.    The  instruments  measured  the  following 
structural  parameters:    (a)  pressure,  (b)  temperature,  (c) 
density,  (d)  relative  humidity,  and  (e)  ozone.   Based  on  the 
niwHngg  of  this  study  seven  Instruments  were  selected  which 
merit  consideration  for  development  into  rocket  probe  systems. 
Composite  payloads  consisting  of  combinations  of  complemen- 
tary instruments  are  defined,  and  a  devek^ment  program  for 


these  composite  payloedB  la  described.   In  addition,  modlfl- 
oations  to  the  ANA3MD-2  telemetry  and  tracking  system  are 
recommended  to  make  it  compatible  with  rocket  probe  instzu- 
mentatloo.  (Author) 


AD-601  513  Dlv.   2.  15.  25     ' 

OTS  Price  12.75 

Physics  Intematloaal,  Inc.,  Berkeley,  Calif. 

PREDICTION  CALCULATIONS  FOR  FREE  FIELD 

GROUND  MOTION. 

by  Charles  S.  Godfrey,  Dudley  J.  Andrews,  and  Ernest  T. 

Trigg.   May  64,    147p 

Contract  AF29  601  5832,    ProJ.  1080,   Task  108007 

WL   TDR64  27 

Unclassified  report 

Descriptors:  (^Programming  (Computers),  Mathematical 
prediction),  (•Earth,  Motion).  (•Craterlng.  Explosion 
effects).  (•Equations  of  state.  Earth).  Loading  (Mechanics), 
Shock  waves.  Stresses,  Mechanical  properties.  Detonations. 
TNT,  Programming  languages,  Coding,  Numerical 
analysis.  Earth  models. 

This  report  describes  a  calculation  program  designed  to 
predict  the  craterlng  dimensions  and  free-field  ground 
motions  D^iich  result  when  chemical  or  nuclear  detonations 
occur  with  various  degrees  of  confinement.   Calculations 
were  made  using  a  two-dimensional  plastic-elastic  time- 
dependent  code.    A  vital  part  of  the  program  involved  the 
derivation  of  calculational  models  capable  of  describing 
the  response  of  earth  media  to  shock  loading.   (Authoi) 


AD-601  515  Div.   2,  14 

OTS  Price  $2.00 

Utah  Univ.,  Salt  Lake  City. 

HIGH  TEMPERATURE  DEFORMATION  OF  RUTILE. 

by  O.  W.  Johnson.  N.  E.  Farb,  and  P.  Glbbs.   Apr  64, 

80p 

Contract  AF33  616  6832.   Pro].  7350,   Task  735001 

ML  TDR64  114 

Unclassified  report 

Descriptors:  (♦Rutlle,  Creep),  (♦Cre^,  Rutlle), 
Titanium  compounds.  Oxides,  cieformatlon.  Crystal  lattice 
defects.  Impurities,  Single  crystals.  Iron,  Heat  of  activa- 
tion. Controlled  atmospheres.  Oxygen,  Nitrogen,  Diffusion, 
Stresses,  Loading  (Mechanics),  Strain  (Mechanics),  High 
tenq>erature  research. 

Steady  state,  four-point  bending  strain  rate  measurements 
were  made  on  44  single  crystal  Ti02  specimens  in  the 
temperature  range  of  llOOC  to  1230C  under  controlled 
partial  pressures  of  oxygen.   The  results  show  the  com- 
plexity of  cre^  in  a  limited  temperature  range  with  a  varia- 
tion in  stoichiometry  and  impurity  concentration.   Recent 
literature  indicates  that  the  predominant  lattice  defect  in 
non-stolchiometiic  T102  is  probaUy  the  titanium  Inter- 
stitial rather  than  oxygen  vacancies,  as  had  been  generally 
thought.   The  time  required  to  reach  a  constant  defect  con- 
centration, measured  as  part  of  this  experiment,  disagrees 
with  published  diffusion  data.   The  increase  in  activation 
energy  for  creep  with  a  decrease  in  the  partial  pressure  of 
oxygen  appears  to  be  at  variance  with  the  oxygen  vacancy 
defect  modeL   The  importance  of  the  various  atomic  proc- 
esses which  determine  the  values  of  the  creep  paranMters, 
cannot  be  determined  on  the  basis  of  creep  measurements 
alone.  This  will  be  possible  only  after  precise  measure- 
ments of  activation  energies,  etc.,  for  these  atomic  processes 
are  made.   However,  several  possibilities  can  be  ruled  out 
on  the  basis  of  the  creep  data;  these  are  discussed,  as  are 
tentative  models  to  explain  variation  In  measured  creep 
parameters.   (Author) 
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AD-601  518  Dlv.    2,  6 

OTS  Price  $1.76 

Lincoln  Lab..  Mass.  Inst,  of  Tech.,  LextKton. 
RADIO-ECHO  STUMES  OF  METEORS  AT  68-cm  WAVE- 
LENGTH,   PARTIL   SHOWER  METEORS. 


by  J.  V.  Evans  and  R.  A.  Brockelman. 

LLTR341 

Contract  AF19  628  500 

BSD   TDR64  17 


15  Jan  64, 


64p 


Unclassified  report 

Descriptors:  (^Meteors,  Radio  astronomy),  (*Radar 
echo  areas.  Meteors).  (•Radio  astronomy.  Meteors), 
Tracking,  Radar  reflecttons.  Velocity,  Deceleration, 
Measurement.  Doppler  effect.  Night  sky,  Astrophysics. 
Qnqiiilcs.  T| 

Radio-echo  observatlcms  of  five  nlghttln^  meteor  showers 
are  described.   The  observations  were  made  at  a  wave- 
length of  68  cm.    The  values  for  the  velocities  of  the  showers 
are  presented  and  compared  with  values  from  other  sources 
The  mean  heights  and  trail  lengths  of  these  meteors  are 
also  given.    Very  precise  velocity  and  deoeleration  measure- 
ments are  presented  for  Quadrantid  and  Gemlnld  meteors. 
These  measurements  were  made  by  directing  the  radar 
beam  along  the  path  of  the  approaching  meteors  and 
determining  the  velocity  direcUy  from  the  doppler  shift. 
These  precise  deceleration  measurements  are  compared 
with  the  simple  meteor  theory  for  the  case  of  free  molecular 
flow.   It  is  found  that  in  a  large  number  of  cases  the  theory 
Is  Inadequate  and  that  cap  formation  for  these  meteors  begins 
St  heights  somewhat  above  100  km.   (AutlMi) 


AD-601  538 
OTS  Price  $8.10 


Div.  2,  15 


llbbardE. 


Little  (Arthur  D.),  Inc.,  Cambridge,  Masi  i 

STATISTICAL  ANALYSES  OF  OCEAN  TERRAIN  AND 

CONTOUR  PLOTTING  PROCEDURES. 

Technical  rept.. 

by  Paul  Swltzer.  C.  Michael  Mohr  and  RlUiard  E.  Heltman. 

Apr  64,  82p   AU  1440464 

Contract  NObsr81564.  ProJ.  SS050 

Unclassified  report 
Report  on  Project  Tridmt. 

Descr^itors:     (•Ocean  bottom  topograp|iy.  Mapping), 
(•M^iping,  Statistical  analysis),  Hydrogr^hic  surveying 
Correlation  techniques.  Terrain.  Statistical  functions. 
Stochastic  processes,  Equatlcms.  Graphics,  Oceanology. 

This  report  lUustrates  the  appUcatlon  of  itatlstlcal  analyses 
to  the  characterisation  of  terrains  and  to  the  evaluation  of 
methods  for  producing  contour  maps  from  measured  values. 
The  statistical  nature  of  a  terrain  is  shown  to  have  an  impor- 
tant bearing  on  the  relative  accuracy  of  alternative  interpola- 
tion procedures  which  might  be  used  In  contour  moping  of 
ttje  terrain.    MeUiods  of  interpolation,  using  Uiree  or  four  data 
points  to  arrive  at  each  interpolated  value,  are  examined  in 
detail  and  shown  to  be  substantially  as  aotiurate  as  more  com- 
plex methods.  (Author)  '~ 


AD-601  540 
OTS  Price  $0.50 


Div.  2 


Foreign  Teoh,  Div..  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohio. 

SOVIET  SCIENTISTS  ABOUT  THE  UNIVERffi. 

11  Jun  64,  5p 

PTD  TT64  93.  TT  64  1177$ 


Unedited  rough  draft  trans  from  BrattsUvia  rslcT  1963. 
no.  165,  p.  3.  u    J  • 

Descr^rs:  (♦Solar  disturbances.  Magnetic  fields).  (♦Plane- 
tary atmospheres.  Clouds).  (•Upper  atmosphere.  Clouds). 
(•Asteroids.  Astronomical  date).  Astrophysics,  USSR. 
Csechoslovakla,  Astronauts,  Space  flight. 

A  general  discussion  is  given  ot  plans  of  Soviet  scientists  to 
Investigate  Uie  cosmos,  specifically  solar  phenomena,  clouds 
in  the  upper  abnosphere  of  the  earth  and  other  planets   and 
■Bteroids.  (Author)  h^-ww.  ana 

AD-601  542  Div.    2 

OTS  Price  $0.50 

Foreign  Tech.  Dlv..  Air  Force  Systems  Command. 

Wright- Patterson  AFB.  C»iIo. 

DEPENDENCE  OF  METEOR  HEIGHT  ON  SOLAR 

ACTIVITY, 

by  Kh.  D.  Oul'medov.  K.  A.  Lyubarskll,  and  I,  N.  Latyshev. 

18  May  64.  5p 

FTD  TT62  1731,  TT  64  11776 

Unclassified  report 

Trans,  of  Akademiya  Nauk  Turkmenskoi  SSSR  (Ashldiabad) 
Iivestlya.   SeHya  FIzlko-Tekhnlcheskikh  Khlmlcheskikh  I  ' 
Geologlcheskikh  Nauk.  1960,  no.  6.  p.  141. 

Descriptors:  (•Meteors,  Height  finding).  Solar  disturbances. 
Correlation  techniques.  Photographic  analysis.  Astrophysics, 
Mathematical  analysis.  Least  squares  method,  USSR. 

An  attempt  was  made  to  determine  the  dependence  of 
meteor  height  on  solar  activity.    Photographic  observations  of 
meteors  were  made  at  Ashkhabad.   In  order  to  eliminate  the 
effect  of  seasonal  fluctuations  of  the  Isobarlc  surfaces 
meteors  observed  In  August  over  a  number  of  years 
a955-1958)  were  selected.    Wolf  (sunspot)  numbers  for  fbe  day 
preceding  nighttime  observations  served  as  an  Index  of 
solar  activity.   All  meteors  were  divided  Into  two  groups 
those  with  a  Wolf  number  w  <  100  and  those  with  a  Wolf 
number  w  >  150  (none  were  observed  In  the  Interval 
100-160).    For  heij^ts  of  maximum  light  the  dependences 
were  obtained  by  the  method  of  least  squares.    Accordlnir  to 
these  data  meteor  heights  decrease  with  an  Increase  In 
solar  activity. 


AD-601  554  Div.  2,  12,  16,  30 

OTS  Price  $4.00 

Foreign  Tech.  Dlv..  Air  Force  Systems  Command,  Wrleht- 

Patterson  AFB,  Ohio. 

COSMIC  RESEARCH,  1964,  VOL.  2,  NO.  2. 

8  Jun  64,  299p 

FTD  TT64  547   TT  64  11777 

Unclassified  report 

Unedited  roug^  draft  trans,  of  Kosmicheskie  Issledovanlya 
(USSR)  1964,  V.  2.  no.  2,  p.  3-173. 

Descriptors:  (*Space  environmental  conditions.  Scientific 
research).  («Space  medicine.  Scientific  research),  (•Space 
bloloor  Scientific  research).  CSatellltes  (Artificial,  Instru- 
mentation), Celestial  mechanics.  Spacecraft.  Life  expectancy. 
Atmospherics.  Plasma  physics.  Cosmic  rays.  Upper  atmos- 
phere. Ion  exchange.  Solar  radiation,  Radlattwi  effects, 
J^ghtlessness.  Space  crews.  Geophysics,  Astrophysics, 


Collection  of  Soviet  reports  dealing  wiUi  space  envlron- 

°«™»^  conditions,  space  medicine,  space  biology,  and  the 
Unolassified  rqx>rt     iMtrumentation  of  artificial  sateUites. 
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Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


AD-601  567  DtT.    2 

OTS  Price  $0.50 

Rome  Air  Development  Center,  Grlfflss  AFB,  N.  Y. 

RADAR  SrriNG  BY  TRILATERATION. 

by  Blase  J.  ChlareUo.   May  64,  1^ 

Pro],  6512.  Task  651202 

RADC  TDR64  131  " 

Unclassified  report 

Descriptors:  (•Surveying,  Geodesies),  (*Geode8lc8, 
Surveying,  ('Radar  equipment.  Site  selection).  Mobile, 
Electrtmic  equipment,  Instrumentation,  Position  finding. 

This  report  describes  a  trUateratlon  technique  which  would 
be  advanti^geou8  for  the  ra^id  positioning  of  mobile  electronic 
equipmrit.    SpecificaUy  positioned  were  two  vertices  of  a 
test  quadrUataril     Slopi;  diitaaie  measurements  were  made 
with  tte  electrotape  DM-20.    Asimuth  control  was  obtained  by 
use  of  Wild  T-3  theodoUtes.   The  results  of  positioning  the 
two  unknown  points  were  compared  to  positions  previously 
obtained  by  triangulatlon  for  the  points.   The  minimum 
accuracy  for  the  distance  measurements  was  calculated  at 
1  part  In  87,617.   The  maximum  positional  and  aximuth 
errors  were  7.5  Inches  and  3.75  seconds  respectively 


AD-601  580 
OTS  Price  $5.60 


Div.  2.6 


Naval  Postgraduate  School,  Monterey,  Calif. 

APPUCATION  OF  SIMILARITY  THEORY  TO  FORECASTING 

THE  MIXED-LAYER  DEPTH  OF  THE  OCEAN. 

Master's  thesis 

by  John  R.  McDonnell.  1964.  54p 

Unclassified  report 

Descriptors:  (*Ocean8,  Thermal  properties).  Marine  geo- 
physics. Ocean  currents.  Heat.  Wind,  CorloUs  effect.  Ecfia- 
tions.  Thermoc^amlcs,  Mathematical  prediction,  Oceano- 
graphlc  data.  Sonar,  Antisubmarine  warfare. 

The  thermal  structure  of  the  ocean,  especially  the  upper- 
most mixed  layer,  greatly  affects  sonar  ranges.   In  this  paper, 
similarity  theory  is  applied  to  the  problem  of  forecasting  the 
depth  of  the  mixed  layer  during  the  warm  season,  assuming  the 
controlllng*processes  are  secular,  non-aJvective,  and  non- 
divergent.   The  resulting  forecast  method  consists  mainly 
of  two  equations.    Parameters  used  are  wind,  coriolls  effact, 
the  coefficient  of  thermal  expansion  and  a  measure  of  the  ex- 
cess heat  within  the  mUed  layer.   The  constants  in  the  equa- 
tions were  determ'aied  using  daU  from  OWS  Papa  (SON.  145W). 
The  forecast  method  treats  both  seasonal  and  transitional 
thermocllnes.    The  m-=thod  was  tested  with  daU  from  OWS  Papa 
and  OWS  November  (30N.  140W).   The  tests  apparently  Indicate 
wide  applicability  of  this  forecast  method  and  thus  tend  to  cor- 
toborate  the  proposal  by  Kltaigorodsky  that  the  mixed-Uyer 
depth  is  a  function  of  a  universal  coefficient.  (Author) 


The  stratospheric  temperature  and  sonal  wind  flelds  along 
80  degrees  W  in  the  northern  hemisphere  are  analyzed  and 
compared  for  the  years  1957,  1953,  and  1959.    Meridional 
pattens  of  heating  and  cooling  are  discussed  in  terms  of 
the  recurrent  quasi-biennial,  annual,  and  semi-annual 
temperature  cycles  as  well  as  sporadic  sudden  warmings. 
Changes  In  the  speed  and  direction  of  the  ronal  winds  are 
described  in  terms  of  variations  of  the  large-scale  meridional 
temperature  gradients.    The  wind  and  temperature  fields  of 
the  stratosphere  generally  correspond  except  wherever  there 
l8  a  temperature  gradient  reversal  between  the  troposphere 
and  stratosphere.   In  these  cases,  the  direction  of  the  winds 
of  the  lower  stratosphere  correspond  to  the  tropospheric 
temperature  gradient,  although  their  change  In  speed  wit  i 
height  is  according  to  the  thermal  gradient  in  the  stratosphere. 
(Autiior) 


AD-601  632  Div.  2,  8,  24 

OTS  Price  $0.75 

Itek  Corp..  Waltham,  Mass. 

THE  APPLICATION  OF  PHOTOGRAPHIC  PHOTOMETRY 

TO  ELECTRONIC  DISPLAY  SYSTEMS. 

Scientific  rept.  no.  1 

by  Lloyd  C.  Sanford,  David  L  Harvey,  and  Robert  J.  Kohler. 

Jan  64,  22p 

Contract  AF19  604  8467,  ProJ.  6698,  Task  669802 

AFCRL  64  271 

Unclassified  report 

Descriptors:  (•Meteorological  sateUltes,  Photographic 
equipment),  (♦Photometers,  Optical  instruments), 
(•Display  systems,  Vldlcons),  Electronic  equipment, 
Ptiotoelectrons.  Images,  Luminescebce,  Cathode  ray  tubes, 
Photographic  recording  systems.  Calibration,  Nomographs, 
Photographic  materials.  Television  display  systems. 
Ground  support  equipment. 

A  technique  for  determining  absolute  luminance  of  objects  as 
viewed  by  an  orbiting  Tiros  satellite  is  described.   Because 
the  Tiros  system  was  designed  to  provide  qualitative  rather 
than  quantitative  photographic  data  on  meteorological  condi- 
tions, cloud  formations,  g;eographic  location  of  storm  centers, 
etc.,  it  was  necessary  to  perform  an  analysis  of  the  dis- 
continuities and  nonuniformities  in  the  photoelectronlc  portion 
of  the  system  which  distorted  the  luminance  display.   The 
assignment  of  luminance  values  to  the  viewed  object,  as 
Imaged  ultimately  in  photographic  film.  Involves  the  altentioa 
of  object  luminances  by  (1)  the  satellite-borne ,  optical- 
electronic  imaging  system,  (2)  the  conversion  of  illumlnanoe 
to  telemetered  signal,  (3)  the  transmittal  of  this  information 
to  a  gn>und  receiving  station,  (4)  the  ground  monitor  cathode- 
ray  tube  (CRT),  and  the  photographic  recording  and  development 
processes.    Each  of  the  factors  ^terlng  the  lunoinance  transfer 
were  quantitatively  evaluated  to  allow  the  determination  by  the 
satellite  system  of  cloud  luminance.  (Author) 


AD-601  537 
OTS  Price  $1.75 


Dlv.    2 


General  Mills.  Inc..  Minneapolis.  Minn. 

STRATOSPHERIC  TEMPERATURE  AND  WIND  FIELDS 

ALONG  SOW.  1957-1959. 

Final  rept..  15  ^r  60-15  Jun  64. 

by  D.  G.  Dartt  and  A.  D.  Belmont.  15  Jun  64,  66p  GMI  2581 

Contract  Non41589  20 

Unclassified  report 

Deacrlptors:  ('Stratosphere,  Meteorological  parameters). 
Northern  Hemisphere,  Atmospheric  temperature. 
Atmospheric  nuitton.  Wind,  Heating.  Cooling.  Thermodynamic 
oyclM.  Pertodlo  variatkms.  Analysis,  Meteorok>sy. 


AD-601  634 
OTS  Price  $1.50 


Div.  2,  30 


Harvard  Coll..  Cambridge,  Mass.  Observatory. 

RESEARCH  DIRECTED  TOWARD  THE  PRODUCTION  OF  A 

MAP  OF  THE  VISIBLE  FEATURES  OF  MARS. 

Final  rept. 

by  D.  H.  Menzel.  A.  T.  Young,  G.  de  Vauoouleurs, 

W.  S.  Flnsen.  and  R.  B.  Lei^itoa.  Apr  64,  56p 

Contract  AF19  604  7461,  Pro].  7698,  Task  86500 

AFCRL  64  396 

Unclassified  report 

Descriptors:  (•Mara,  Mapping),  (•Mapping,  Mara),  Extra- 
terrestrial topography.  Photographic  techniques.  Photo- 
graphic equipment.  Photographic  materials.  Data  processlaf 
systems,  PositloD  finding.  Photographic  images.  Astrophysics. 
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t^^       .J^r^"^"  °'  *^"*  ^^  Mwttan  surface  features 
■re  determined  from  photographs  taken  at  the  1954  and  1956 
oppositions     The  data  lead  to  the  tentative  conclusion  that  the 
fiattenh«  of  the  soUd  surface  of  the  planet  is  about  twice  thT 
J^amteal  value.   The  coordinates  of  a  lai^  number  of  clouds 
and  oUier  temporary  features  are  also  glv«n.   (Author) 


AD-601  658 
OTS  Price  $4.00 


Dlv.    2,  25 


ASTRONOBtY,   GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


AD-601  671  Dly.   a 

OTS  Price  $3.60 

Coast  Guard,  Washington,  D.  C. 

OCEANOGRAPHIC  OBSERVATIONS  NORTH  ATLANTIC 

OCEAN  STATION  DELTA  44  DEGREES  N  41  DEGREES  W 

R^t.  no.  3,  Mar-Apr  63, 

by  J.  W.  McGary  and  R.  M.  Morse.    Feb  64.  36p 

OG  373  3  *^ 

Unclassified  report 

Descrlptora:  (•Oceanographlc.  data.  AUantlo  Ocean). 
(•AUantio  Ocean,  Oceanogriqjhlc  date).  Coast  Guard,  Oceano- 
erafbic.  vessels.  Measurement,  Salinity,  Tenmerature. 
Depth  finding.  Tables.  Gr^ihics,  Oceanology. 

TTiis  report  contains  the  observed  and  interpolated  date  for 
toe  16  oceanographlc  stetions  which  were  taken  by  U.S.  Coast 
Guard  personnel  aboard  toe  USCGC  CASCO  (WAVP-370)  at 
Sj?!f  S**"^  "of^J'^  (approximately  44  degrees  N..  41  degrees 
W.)  during  toe  28  March  to  19  April  1963  period.   Date  forthe 
64  stations  taken  by  U.S.  Navy  Oceanographlc  Office  personnel 
and  toe  numerous  other  samples  and  observations  made  for 
Government  agencies  and  private  Institutions  are  referenced 
but  not  Included.   (Autoor)  ^"oou 


Yale  Univ.,  New  Haven  Conn.  ObservatorV, 

INTERACTION  OF  FAST  CHARGED  PAFfriCLES  WITH  A 

PLASMA. 

Interim  technical  rept. 

by  Martin  D.  Altschuler.  256p 

Contract  AF33  657  7271,  Prbj.  7073,  Task  7073  01 

ARL64111  : 

ijilclasslfied  report 

Descriptors:  (•Solar  disturbances.  Extraterrestrial 
radio  waves),  (•Plasma  physics.  Charged  particles), 
Magnetohydrodynamlcs,  Electrostetics,  Electromagnetic 
fields.  Electrons,  Ions,  Potential  toeory^  Radio  astronomy. 

The  hydromagnetic  equations  are  solved  tor  toe  electro- 
static field  listribuUon  of  a  charged  test  particle  in  a  plasma. 
When  electrons  are  accelerated  by  the  elaotrostetic  field  of 
the  test  particle  toey  emit  electromagnetic  radiation.   The 
spectrum  of  this  ridiatlon  is  calculated.   When  toe  test 
particle  moves  slower  toan  toe  toermal  elsctnm  speed,  toe 
electpy8^atl3  flail  of  tie  test  particle  is  a  shielded  and 
^storted  Coulomb  potential  (L  e.  a  distorted  Debye  potential). 
When  toe  test  particle  moves  faster  toaa  the  toermal  electron 
■peed,  toe  plasma  perturbations  ara  coutalu.l  *lthin  a  Mach 
cone  tralUng  toe  test  particle.    Wlien  two  or  more  test 
particles  move  togetoer  supersonic  ally  torough  toe  plasma, 
even  harmonics  of  toe  resonant  frequency  arise  in  a  natural 
manner.    Possible  appUcaUons  of  tola  toeory  to  non-toermal 
radio  emission  of  solar  burate  are  pointed  put.   (Autoor) 


AD-601  679  Dlv. 

OTS  Price  $0.50 


a.  M 


Kaysam  Corp.  of  America.  Pateraon,  N.  J. 
PRODUCTION  ENGINEERING  MEASURE  FOR  MANUFAC- 
TURE OF  METEOROLOGICAL  BALLOONS  TYPE  ML-541(  )UM 
Quarterly  progress  rept.  no.  8.  19  Jan-18  Apr  64. 
IV  Murray  Miner.   18  Apr  64,   12p 
Contract  DA36  039sc8S988 

Unclassified  report 

Descriptors:    (*Meteorologlcal  balloons.  Manufacturing 
methods),  (•BJanufacturtng  metoods.  Meteorological 
ballons).  Balloons.  Production,  Quality  control.  Machine 
shop  practice.  Machines,  Coete. 

Narrative  and  date  are  presented  on  an  automatic  dipplmr 
machine,  balloon  assembly  machine,  conveyorized  dryi^ 
system,  pre-production  samples,  and  an  inspection  and 
quality  control  plan. 
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Division  3  -  CHEMICAL  WARFARE  EQUIPMENT  AND  MATERIALS 


3.   CHEMICAL  WARFARE 
EQUIPMENT  AND  MATERIALS 

AD-600  982  Div.  3 

OTS  Price  $0.50 

Southern  Research  Inst.,  Birmingham,  Ala. 

DESIGN  STUDY  TO  DEVELOP  INSTRUMENTATION  FOR 

FIELD  EVALUATION  OF  CHEMICAL  AGENTS. 

Bi-monthly  progress  rept.  for  Apr-May  64, 

uy  Alvin  N.  Bird,  Jr.  and  Norman  L.  Francis.  8  Jun  64,  7p 

Contract  DA18  108AMC32A 

Unclassified  report 

Descriptors:  (*Chemical  warfare  agents,  Instrvimentation), 
(•Television  cameras.  Chemical  warfare  agents).  (•Electro- 
lytic cells.  Chemical  warfare  agents).  Particles,  Counting 
methods.. Gels.  Oximea. 

The  report  describes  the  work  on  a  flash  camera  and  an 
CBrime-electrochemical  cell.   The  evaluation  <rf  the  bread- 
board model  flash  camera  was  completed  and  detailed  plans 
were  made  for  completing  a  laboratory  model  Instrument. 
The  complete  system  Is  referred  to  as  the  flash-television 
particle  counter.    The  camera  was  arranged  to  view  a  glass 
ollde  on  which  particles  had  been  deposited.    With  the  camera 
set  for  lOx  magnification,  a  particle  of  4  microns  in  diameter 
produced  an  image  that  intercepted  about  two  television  lines. 
To  measure  the  depth  of  field,  the  slide  was  moved  along  the 
optical  axis  until  the  focus -detection  circuit  turned  off  the 
counting  circuits.    Work  on  the  multiple  gel-cell  proceeded  to 
the  point  of  designing  a  segmented  wheel  cell.   The  wheel  cell 
will  be  ratchet -driven  on  about  a  one-second  cycle  through 
several  zones  of  processing.    First,  a  reciprocating  roller  will 
apply  a  thin  coating  of  methyl  cellulose -oxlme  gel.   Second,  one 
segment  of  the  wheel  will  advance  by  the  ratchet  drive  to  the 
sampling  position  where  the  inlet  air  will  Impinge  upon  the 
fresh  gel.    Third,  tue  segment  will  advance  to  a  stagnant  sOiiC 
for  measurement  during  the  time  of  response  of  the  reaction. 
Fourth,  the  segment  will  advance  into  a  dip  tank  for  washing 
with  a  reciprocating  sponge  or  brush. 


AD-601  645 
OTS  Price  $0.76 


DlT.  S 


Monsanto  Reaearch  Corp.,  Everett,  Mass. 

NEW  CONCEPT  STUDIES,  CW  DEFENSE. 

Bimonthly  progress  rept.  no.  5,  1  Mar-30  Apr  64 

by  J.  O.  Smith,  B.  M.  Fabusa,  D.  A.  Duncan,  and  C.  H.  Lu. 

15  Jun  64,  29p   MRB401  4Q5 

Contract  DA18  108AMC238 

Unclassified  rqwrt 

Descriptors:     (*Gflgent8,  Adsorption).  Chemical  warfare 
agents.  Sorption,  Humidity,  Measurement,  CarfaoB.  Porous 
materials.  Temperature,  Benzenes. 

Adsorption  experiments  with  GA-agent  on  activated  carbon 
were  completed  at  30  and  46C  in  the  2-500  microgram  per 
liter  concentration  range.   The  data  were  expressed  in  the 
form  of  Langmuir  type  adsorption  isotherms.    The  adsorption 
of  GA-agent  on  activated  carbon  is  less  than  monomolecular. 
The  effect  of  water  vapor  on  the  adsorbed  quantities  of  GA- 
agent  was  found  to  be  negligible  up  to  a  85%  relative  humidity, 
a  slight  reduction  of  adsorptlve  capacity  of  5-25%  occurs  at 
humidities  exceeding  85%  relative  humidity.   The  desorptton 
rate  of  adsorbed  agent  was  extremely  low.   A  simplified 
method  was  developed  to  correlate  the  e^qierlmental  data  on 
capillary  penetration  and  retentive  capacity  of  liquids  In  sor- 
bent  beds.    A  correlation  between  the  sorption  rate  and  edacity 
was  developed.   Measurements  of  the  sorption  of  GF-agent 
and  GB-agents  are  being  conducted.  (Author) 
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4.   CHEBOSTRY 


AD-600  884  Mt.  4,  16,  30 

OTS  Price  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

ONTHE  BEHAVIOR  OF  A  CHEMICAL  tiQUILIBRIUM 

cSJSed^^^  rre  FREE  ENERGY  PARAMETERS  ARE 

tv  N.  Z.  Shapiro.   May  64,  1^  RM4lUt>R 
Contract  AF49  638  700  ' 

Unclassified  report 

DBScrlptors:     (♦Thermochemistry,  Chemical  equilibrium). 
rChemlcia  equilibrium.  Thermochemistry).  Inequalities. 
Thermot^ynamlcs.  Progranmilng  (Computers),  Physiology. 

One  aspect  of  BAND  work  on  the  devtelopinent  of  computer 
models  to  represent  physiological  subsystems  Is  concerned 
With  the  reso  utlon  of  attendant  problems  of  theoretical  and 
oomputatlonal  maUiematlcs.    In  a  previous  Memorandum- 
Mass  Action  Laws  and  Uie  Oibbs  Free  Energy  Function. 
ra«\!^''.r'  *^  ^'  ^-  S^Ptey.  RM-3935-PR.  December 
if.  .  ^»^  '">  the  use  of  U«  Glbbe  free  eiUrgy  f^loo 
I^"«!"^  ^  """  **^*°°  '**»  ^o""  "«  »nalysls  of  complex 
SS^wi  I^^T  *".  «>'«'1*'^<1-    ""»«  present  Memorandum 
oootlnues  Uuit  discussion.  obUlnlng  an  iaequallty  concerning 
tne  effect  on  a  chemical  system  of  changing  Its  free  ener^T 
parameters.  (Author)  "«HP«g  »"  iree  energy 


AD-600  888  Dlv. 

OTS  Price  $0.50 


4.25 


American  Meteorological  Society,  Boetoe   Mass. 
DETERMINATION  OF  SPECTRAL  LINE  STRENGTH  BY 
THE  EXPANSION  CALCULATION  METHOD. 


C.  Erli«is. 


bjr  A.  P.  Yutsls,  Ya.  I.  Vlzbaraite  and  K, 
Sep  63.  12p   AmMetSoc  T-R-412 
Contract  AF19  604  6113 
TT  64  11731 

Unclassified  report 

Prlmenenle  Rasshlrennogo  Metoda  Rascheta  dlya  Oprede- 
lenlya  Slly  Spektral'nykh  Llnll,  trans,  of  Akademlya  Nauk 
Utovskol  SSR  VUna  .   Trudy.  Ser  lya   B|.  1961,  no.  3(36) 

i 
Descriptors:  (*Atomlc  orbltals.  Line  spectrum),  (•Carbon 
Atwnlc  orbltals),  (*Llne  spectrum.  Field  theory),  (•Electric 
moments.  Line  spectrum).  Atomic  energy  levels,  DIpole 
moments,  ^ladrupole  moments.  Tensor  analysis.  Operators 
(Mathematics).  Electrons,  Helhun,  Uthlwm.  Beryllium. 
Boron,  ^>ectroscopy.  USSR.  j  j 

Operators  of  electric -dlpole  and  quadrupole  traMlUoos  are 
defined  In  Irreducible  tensor  form.   In  the  case  of  the 
quadrupole,  Oiey  differ  from  the  corresponding  operator 
employed  In  other  contexts,  because  U»ey  have  a  constant 
uctor.    Expressions  are  found  which  permit  a  change  from 
tte  ordinary  method  of  calculation  to  an  extended  method  in 
determining  the  line  strength  for  configurations  of  two 
equivalent  electrons.   Numerical  values  are  glv^n  for  Uie 

i^^'ifW  ^  *!*  ^<^'  ■  ^»*'  *W  -  ^2p  and  ls(2)2p(2) 
lammip  dlpole  transitions  for  a  number  of  atoms  and  Ions 
ttd  In  the  2p(a)  -  ^(2)  quadrupole  transition  for  tiie  carbon 
atom.    (Author)  v«uuu 


AD-600  889 
OTS  Prtoe  $0.50 


DlT.   4.25 


American  Meteorological  Society.  Boston.  Mass. 
THEORETICAL  DETERMINATION  OF  THE  ISOTOPE  SHIFT 
IN  THE  SPECTRUM  OF  THE  CARBON  ATfOM. 
by  A.  P.  YutsU,  A.  S.  Nakonechnyl.  and  G4  K.  Tsvunaltla 
Aug  6$.  lip  AmMetSoc  T-R-40e 


CHEMISTRY  -  Division  4 


Contract  AF19  604  6113 
IT  64  11733 


Unclassified  report 


Teoretlcbeskoe  Opredelenle  Izotoplcheskogo  Smeshcbeniya 
T  Spektre  Atoms  Ugleroda,  trans,  of  Zhumal  Eksperlmental'nol 
1  Teoretlcheskol  Fizikl  (USSR)  1953,  v.  25.  no.  6a2) 
p.  683-687. 

Descriptors:  (•Atomic  orbltals.  Carbon),  (•Carbon,  Atomic 
energy  levels),  (*Llne  spectrum,  Carboo).  Isotopes,  Field 
tbeory,  Spectroeoopy,  Wave  functlou.  Electron  transltlcas 
USSR. 

An  e^qiression  was  found  for  the  specific  shift  In  the  cases 
of  ls(2)28(2)2p(k)3s(2-k)(k  =  1,  2)  configurations  of  the  carbon 
atom  In  the  two-configuration  l8(2)2s(2)^(k)3s(2-k)  - 
ls(2)2p(k+2)38(2-k)  approximation.   Using  one-electron  wave 
functions  of  Hartree's  self -consistent  field,  the  Isotope  shift 
of  U»e  lines  of  ls(2)28(2)2p3s  -  18(2)28(2)^(2)  transition  in 
the  carbon  atom  was  determined  In  both  one-configuratlon  and 
two-conflguratlon  approximations.    The  theoretical  results 
are  compared  with  the  experimental  daU  for  the  (DP  -  n  js 
line.    (AuUior)  *  '^ 


AD-600  890  Dlv. 

OTS  Price  $0.75 


4,25 


American  Meteorological  Society.  Boston,  Mass. 
CONFIGURATION  INTERACTION  IN  THE  CARBON  ATOM 
by  A.  P.  Yutsls.  Aug  63.  21p   AmMetSoc  TR404 
Contract  AF19  604  6113 
TT  64  11732 

Unclassified  report 

Vzaimodelstvie  Konflguratsil  v  Atome  Ugleroda,  trans,  of 
Eksperimental'noi  I  Teoretlcheskol  FUUd  (USSR)  1949  v   IB 
no.  7,  p.  565-576.  .    •  *». 

Descriptors:  (•Carbon,  Atomic  orbltals),  (•Atomic  orbltals 
Carbon),  (•Field  theory.  Carbon),  Atomic  energy  levels. 
Wave  functions.  Quantum  statistics,  B4atrix  algebra.  Equa- 
tions, USSR.  ^ 

The  Interaction  of  the  ls(2)2s(2)2P(2),  ls(2)2p(4), 
ls(2)28(2)2p3p  and  ls(2)282p(2)3s  configurations  of  0»e  carbon 
atom  are  studied  theoretically.   The  wave  functions  of  the  whole 
^om  for  these  configurations  are  stated.   The  matrix  elements 
of  energy  are  ejqjressed  through  one-electron  wave  functions. 
Using  One-electron  wave  functions  computed  by  the  method  of 
toe  self-consistent  field  witi»out  exchange.  Uie  matrU  elements 
of  energy  are  computed  as  diagonal  matrix  elements  and  as 
matrix  elements  conuecting  different  configurations  of  0»e  same 
parity.   Secular  equations  are  solved  for  each  type  of  term  ctf 
the  above  mentioned  conflguraticms.  (Author) 


AD-600  895 
OTS  Price  $0.50 


Dlv.   4,25 


Davles  (Edward)  Chemical  Lab.,  Univ.  CoU.  of  Wales. 

Aberystwyth. 

INFRA-RED,  ULTRASONIC  AND  THEORETICAL  STUDIES 

OF  MOLECULAR  STRUCTURE. 

Annual  summary  rep*,  no.  1.  1  Mar  63-29  Feb  64. 

by  W.  J.  Orvllle-Thomas.   29  Feb  64,  5p 

Contract  AF61  052  691 

AFCRL  64  368 

Unclassified  report 

Descriptors:  (*Molecular  structuxe.  Theory),  (•Molecular 
structure.  Spectroscopy).  Infrared  spectroscopy.  Absorp- 
tion spectrum.  Ultraviolet  spectroscopy.  Chemical  bonds 
Molecular  properties.  Reviews. 

Researches  in  the  following  fields  are  summarized:  infra- 
red absorption  studies,  infra-red  dispersion  studies,  ultra- 
sonic studies,  and  theoretical  studies  of  molecular  structure, 
seven  refs. 
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Division  4  -  CHEMISTRY 


AD-600  920  Div.   4.  -2 

OTS  Price  $23.50 

National  Academy  of  Sciences-National  Research  Council. 

Washington,  D.  C. 

SURVEY  OF  CHEMICAL  NOTATION  SYSTEMS. 

by  L  Moyer  Hunsberger.   1964.  495p 

NASNRC1150  ^_^^ 

Unclassified  report 

Available  from  Printing  and  Publishing  Office.  Naaooal 
Academy  of  Sciences,  2101  C(»stltutlon  Avenue, 
Washington.  D.  C.  20418  $7.00 

Descriptors:  (*lnformation  retrieval,  Chemistry).  (•Subject 
Indexing,  Chemistry).  (*Chemlcal8,  Subject  indexing). 
Molecular  structure.  Coding,  Documentation, 

Results  are  presented  uf  a  survey  of  46  organizations  con- 
cernajg  their  use  of  non-conventional  chemical  notations  for 
Indexing  and  retrieval  purposes. 


AD-600  928 
OTS  Price  $0.50 


Div.   4.  26 


AD-600  969 
OTS  Price  $1.60 


Di«.4 


Purdue  Univ..  Lafayette,  Ind.  .^„^ 

CHEMISTRY  OF  FERROCENE  AND  RELATED  COMPOUNDS. 
Final  rep*. 

by  Robert  A.  Benkeser.  Jan  63,  15p 
Contract  AF49  638  297 

AFOSR4498  ,  ^ 

Unclassified  report 

# 

Descriptors:  (•Metalorganlc  compounds,  Ferrocenes). 
(•Ferrocenes,  Chemistry),  Synthesis  (Chemistry),  pH. 
lonizatic».  Nuclear  magnetic  resonance,  Halogenatlon, 
Metalation. 

Researches  on  the  following  areas  of  study  are  summarized: 
electrical  effects  in  ferrocene;  addition  reactions  of 
vinylferrocene;  and  alhylferrocene  metalation. 


AD-600  997 
OTS  Price  $0.50 


Dlv.   4.  14 


Redstone  Scientific  Information  Center.  Redstone 

Arsenal,  Ala. 

ON  THE  LAWS  OF  POLYCOORDINATION  AND  NEW 

COORDINATION  POLYMERS, 

by  V.  V,  Korshak,  S.  V,  Vlnogradova,  V.  A.  Artemova, 

T.  M.  Babchintser,  and  S.  A.  Favlova.   20  May  64.   6p 

RSIC     184     TT     6^  11729 

Unclassified  report 


Trans,  of  Vy8<*omolekulyanqre  Soedtnenlya  (USSR)  1961, 
▼.  3.  no.  7,  p.  1116. 

Descriptors:    (♦Polyether  plastics.  Complex  compounds), 
(•Complex  compounds.  Polymers),  (•Metalorgai.lc  compounds. 
Polymers).  Beryllium  compounds,  Zinc  compounds.  Nickel 
compounds.  Copper  compounds,  Polycyclic  compounds, 
Ethers,  N-heterocyclic  compounds.  Glycols,  Seuaclc  acid. 
Methane,  Synthesis  (Chemistry),  USSR. 

B  was  found  possible  u)  obtain  coordlnailon  polymers  by 
iiOlyrecombiuatlon  (4,4'-bis(acetoacetyl)  i*enyl  ether  +  Be);  by 
tue  reaction  of  ethers  with  terminal  acetoacetate  groups  having 
metallic  derivatives  (dlacetate  acetones  of  n-xylyleneglycol  and 
dl-(beta-oxyethyl)  sebaclnate  +  Be,.Zn,  or  Nl);  and  by  the 
reaction  of  low-wel^t  polyethers  with  complexlng  groups 
having  metallic  derivatives  (polyether  of  sebaclc  acid  and  bls- 
(8-oxyqulnolyl)  methane  +  Cu). 


Bureau  of  Ships.  Washington;  D.  C. 

OZONE  IN  THE  SERVICE  OF  LARGE-SCALE  CHEMISTRY. 

by  Yu.  M.  Emel'yanov.   Apr  64,  8p 

BuShlps  TTans858  TT  64-11679 

Unclassified  report 

Ozon— na  Sluzhbu  Bol'shoi  Khimii,  trans,  of  Prlroda  (USSR) 
1963  V.  52   no.  12,  p.  106-108. 

Descriptors:  (•Chemical  Industry,  Ozone).  (•Ozone,  Chemical 
Industry).  Atmosphere.  Water  supplies.  Air,  Purification. 
Oxidizers.  Chemicals,  Industrial  production,  USSR. 

Topics:  air  serves  as  a  raw  noaterlal;  protective  layer  of 
ozone  In  the  Earth's  atmosphere;  excellent  oxidizer;  ozonized 
drinking  water,  purified  air;  put  an  end  to  fox  tails;  powerful 
small-scale  ozonizers  are  needed. 


AD-601  174 
OTS  Price  $0.50 


Dlv.   4 


Washington  Univ..  Seattle. 

ELEMENTARY  RATES  OF  UNIMOLECULAR  DECOMPO- 
SITION IN  A  HOMOLOGOUS  SERIES. 
Technical  rept.  no.  3 

l^  B.  S.  Rablnovltch  and  N.  J.  Pearson.  1  Jun  64,  ^ 
Contract  Nonr477  36,  Proj.  NR051  217, 

Unclassified  report 

Descriptors:  (*Free  radicals.  Reaction  kinetics), 
(^Reaction  kinetics.  Free  radicals),  Decomposition, 
Thermochemistry,  Atomic  energy  levels,  Molecular 
structure. 

The  communication  presents  what  are  tielieved  to  be  the 
first  data  on  the  microscopic  rate  constants  as  a  function  of 
molecular  structure  In  a  series:   2-butyl,  2-pentyl,  2-hexyl, 
2-heptyl  and  2-octyl  radicals. 


AD-601  196  Div.  4 

OTS  Price  $0.50 

Naval  Orunance  Lab.,  White  Oak,  Md. 

ON  THE  VALENCE  OF  SILVER  IN  ARGENTIC  OXIDE. 

Techmcal  rept.. 

by  George  L.  Cohen  and  Elinor  H.  Ostrandcr. 

17  Apr  64,  lOp 

NOL  TR64  13 

Unclassified  report 

Descriptors:  (•Silver,  Valence),  (*Valence,  Silver),  Silver 
compounds.  Oxides,  Electrochemistry,  Reviews. 

The  results  of  a  ilteratuie  survey  on  the  valence  of  sliver 
In  argentic  oxide  (AgO)  are  presented.    Physical  and 
chemical  evidence  indicates  the  presence  of  both  trtvalent  and 
monovalent  silver  In  argentic  oxide,  but  no  divalent  silver. 
(Author) 


AD-601  233 
OTS  Price  $0.50 


Div.  4 


Aerospace  Corp.,  Los  Angeles,  Calif. 

THE  PHOTOLYSIS  OF  NITRIC  OXIDE  IN  THE  PRESENCE 

OF  OLEFINS. 

by  J.  J.  McGee  and  Julian  Heicklen.  May  64,  13p 

TDR269  4240  <,0  2 

Contract  AF04  695  269 

SSD  TDR64  82 

Unclassified  report 

Descriptors:  (•Photochemistry,  Nitrogen  compounds), 
(•Nitrogen  compounds.  Oxides),  (•Ethylenes,  Photochemistry), 
Alkeoes,  Alkynes,  Decomposition,  Deposits,  Spectra  (Infra- 
red). 
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Electronically  excited  nitric  oxide  produced  by  Irradiation 
with  the  2665  and  2155  A  lines  of  a  cadmium  arc  induces  the 
decomposition  of  ethylene  to  acetylene  and  hydrogen,  apparently 
by  a  molecular  mechanism.    The  acetylene,  whlcn  also 
absorbs  the  radiation,  photolytically  relicts  with  the  nitric  oxide 
u)  give  a  solid  deposit.  (Author) 


AD-601  237  Dlv.  4,  14 

OTS  Pilce  $0.50 

Air  Force  Materials  Lab.,  Research  akid  Technology  Dlv.. 
Wright- Patterson  AFB.  Ohio. 
COPOLYMERIZATION  VIA  ALTERNAfTING  INTER-INTRA- 
MOLECULAR PROPAGATION. 
Technical  doctmientary  rept.,  Juu  63-i^  64, 
by  W.  E.  Glbbs  and  R.  J.  McHenry.  Apl-  64,  14p 
Proj.  7340,  Task  (..4004 
ML  TDR64  64  j 

Unclassified  report 

Descriptors:  (•Copolymerlzatloo,  Repction  kinetics), 
(•Dlenes.  Copolymer Izatlon),  (*Vlnyl  plastics,  Copolymer- 
Ization),  Free  radicals.  Chemical  reaetlons.  Numerical 
analysis.  Equations.  || 

The  copolymerlzatlon  of  noacon]ugated  dlolefins  with  vinyl 
monomers  involves  departures  from  conventional  vinyl  copoly- 
merlzatlon  kinetics,  and  the  standard  forms  of  the  binary  or 
ternary  copolymerlzatlon  composition  equations  are  Inadequate. 
These  departures  Include  intramolecular  cycllzatlon  reactions 
and  generally  the  formaticm  of  some  pendent  double  bonds.   A 
general  treatment  of  the  copolymerlzatlon  of  symmetrical 
nonconjugated  dlolefins  with  vinyl  monomers  gives  closed-form 
relationships  which  take  such  reactions  and  their  consequences 
into  account.    The  general  relationships  may  be  approximated 
by  a  new  series  of  composition  equatione  which  take  Into 
account  the  formation  of  both  cycllzed  and  noncycllzed  units  In 
the  chain  and  are  simple  enou^  for  experimental  use.  (Author) 


AD-601  272 
OTS  Price  $0.75 


Dlv.  4 


Humble  Oil  and  Refining  Co..  Baytown,  Tex. 

ENERGETICS  OF  SOME  GASEOUS  OXYGENATED  ORGANIC 

IONS. 

Technical  rept. 

by  M.  S.  B.  Munson  and  J.  L.  Fran]din| !  JUn  64.  21p 

HUM  7P 

Contract  Nonr3623  00,  PioJ.  NR098  03^ 


Prepared  In  cooperatton  with  the  Unlv, 


L 


Unclassified  report 
Virginia 


Descriptors:     (•Organic  oxygen  compounds,  Heat  of  forma- 
tion), (•Organic  oxygen  compounds,  Ionization  potentials), 
(•Thermochemistry,  Organic  oxygen  c»mpounds).  Alcohols, 
Aldehydes,  Carboxyllc  acids,  Esters,  Formic  Acids,  Acetic 
acids.  Propionic  acids.  Ions,  Free  radicals.  Gases. 

The  heats  of  formation  of  some  simple  oxygenated  organic 
compounds  were  measured  from  dlfierent  sources:   Delta  H 
sub  f  (CH20H  cation)  =  174  kcal/mole  and  Delta  H  sub  f  (CH30 
cation)  -  202  kcal/mole.   Similar  differences  exist  for  the 
Isomers  of  mass  45.   The  proton  affinities  of  formic,  acetic, 
and  propionic  acids  were  determined  from  rearrangement  ions 
of  esters  as  about  170-180  kcal/mole.   The  protonated  acid 
lODS  are  readily  formed  by  Ionic  reactions  in  the  gaseous 
aliphatic  acids.   Appearance  potential  data  for  H30  ion  and 
CH30H2  cation  may  be  Interpreted  to  give  P{H20)  '  approxi- 
mately P  (CH30H)  '  approximately  170  kcal/mole.  (Autbor) 


CHEMISTRY  -  Division  4 


AD-601  360  Div.  4,  14 

OTS  Price  $0.50 

Frick  Chemical  Lab.,  Princeton  Univ.,  N.  J. 

POLYMER  SULFUR  AND  OTHER  POLYSULFIDE 

POLYMERS. 

by  Arthur  V.  Tobolsky.    Jun  64,  15p   RLT  80 

Contract  Nonrl853  07,  Proj.  NI13S6  377 

Unclassified  report 

Descriptors:    (♦Sulftir,  Polymers),  (^Sulfides,  Polymers), 
(♦Inorganic  polymers.  Sulfides),  (♦Sjmthetlc  rubber,  Sulftir 
compounds),  Molecular  structure.  Polymerization,  Chemical 
equilibriimi.  Reaction  kinetics,  Plastioizers. 

Elemental  sulfur  exists  in  many  chemical  forms  (rings, 
chains)  and  also  in  a  variety  of  physical  states.   The  super- 
cooled liquid  state  of  the  ring  structure,  S  sub  8,  is  of  espe- 
cial Interest.   The  lability  of  the  polysulfide  linkJage  Is  very 
great.   This  accounts  for  the  rapid  establishment  of  ring  chain 
equilibria  and  also  for  the  reactivity  of  sulfur  with  other  sub- 
stances. (Autbor) 


AD-601  368 
OTS  Price  $0.50 


Dlv.   4 


Aerospace  Information  Div..  Washington,  D.  C. 

STUDY  OF  HEAT  TRANSFER  DURING  THE  BOILING  OF 

TWO-COMPONENT  MIXTURES. 

by  L.  N.  Grlgor'ev.    1964,    17p 

AID  T64  26   TT   64  11760 

Unclassified  report 

Trans,  of  p^>er  presented  at  the  Conference  on  Heat 
and  Mass   (Transfer)   Minsk.  1961     Tezlsy  DcMadov  1 
Soobshphenii  na  Soveshchanii  po  Teplo  i  Massoobmenu 
1961  (MoscowJ. 

Descriptors:  (*Heat  transfer.  Boiling ),  (*Bolllng,  Heat 
transfer).  Heat  transfer  coefficients.  Equations,  Evapora- 
tion, Vaporization,  Vapor  pressure,  Suriace  tension, 
Surface  properties,  Water,  Acetones,  Ethanols,  Mettianols, 
Benzenes.  Propanols.  Pyridines.  Hydrodynamics. 
Thermodynamics.  USSR,  Mixtures. 

An  attempt  was  made  to  e;q;>lain  ttie  mechanism  of  heat 
transfer  chirlng  the  boiling  of  two-component  mixtures. 
The  effect  the  composition  of  tbe  mixture  has  on  the  coef- 
ficient of  heat  was  studied  experimentally.   The  results 
showed  that  the  mechanism  of  the  heat  transfer  during  the 
boiling  of  a  mixture  is  different  from  the  one  in  the  case  of 
pure  single  component  liquids.   The  change  in  vapor  pres- 
sure during  the  mixing  of  two  different  liquids  led  to  changes 
in  die  Intensity  of  the  vapor  production  during  boiling  and 
this.  In  turn,  showed  a  corresponding  Influence  on  the  heat 
transfer.   The  experimental  investigation  of  the  dependence 
of  tbe  heat  transfer  coefficients  on  the  composition  of  the 
mixtures  confirmed  the  theoretical  deduction.   The  coa- 
dltlons  for  heat  transfer  similarity  during  the  boiling  of  two 
component  mixtures  were  also  studied. 


AD-601  369 
OTS  Price  $1.00 


Dlv.   4.  14,  24 


Monsanto  Researoh  Corp.,  Everett,  Mass. 

SYNTHESIS  OF  PANCHROMATIC  PHOTOSENSmzmO 

DYES.    PART  n.    LITERATURE  SURVEY. 

Rept.  for  1  Apr  63-31  Mar  64 

by  Johns  S.  DriscoU  and  Richard  H.  Nealey.   May  64,  35p 

Contract  AF33  657  11430,  Proj.  6272,  Task  627204, 

AL   TDR64  130  P2  VI 

Unclaasifled  report 
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Division  4  -  CHEMISTRY 


Descriptors:    (*Photographlc  chemicals.  Synthesis 
(Chemistry)).  (*Dyes.  Bibliographies),  (*Blbllographle8, 
Photographic  chemicals),  SUver  compounds,  Halldes, 
S-hetenxjycllc  compounds.  N-heterocycllc  compounds, 
PolycycUc  compounds.  Photochemistry,  PolymerizaUon, 
Free  radicals,  Reviews. 

A  critical,  abstracted  literature  survey  was  conducted  In 
several  areas  pertaining  to  dye  sensiUzed  photo-reactions 
with  photogr84)hlc  applications.   Silver  halide  sensitizers  are 
covered  during  the  1961-1962  period,    A  1949-1962  thlonlne 
dye  survey  Is  incliKled.   (Author) 


AD-601  437 
OTS  Price  $0.50 


Div.  4.  16 


AD-601  415 
OTS  Price  $0.50 


Div.   4,  14 


Western  Reserve  Univ.,  Cleveland,  Ohio. 

INOBGANlC  MACROMOLECULES  CONTAINING  A 

SILICON-OXYGKN-METAL  LINKAGE. 

Final  rept. 

by  Mark  M.  Chamberlain.    1  Jun  64,    lOp 

Contract  Nonrl439  07,   Pro].  NR052  419 

Unclassified  report 

Descriptors:  (*Inorganlc  polymers.  Complex  compounds), 
(♦Silicone  plastics.  Complex  compounds),  (*Elastomer8, 
SiUcone  plastics),  (*Heat-resistant  plastics.  Inorganic 
polymers).  Vanadium  compounds  ,  Nlobixmi  compounds, 
Tantaliinj  compounds,  Chromlvim  compounds,  Tungsten 
compounds.  Phosphorus  compounds.  Tin  compounds. 
Molybdenum  compounds.  Synthesis  (Chemistry),  Thermo- 
chemistry, Silicon  compounds,  Oxygen  compounds. 

The  general  purposes  of  the  investigation  were  (1)  to 
develop  techniques  for  preparing  compounds  containing  the 
slUcon-oxygen-metal  linkage,  (2)  to  study  and  enhance  the 
stability  of  this  linkage  to  chemical  and  thermal  degrad- 
ation, and  (3)  to  build  inorganic  polymers  containing  a 
sUlcon-oxygen-metal  backbone  which  would  behave  as 
elastomers  at  temperatures  in  the  range  300-600C.    Com- 
pounds were  prepared  containing  the  linkage  Sl-O-M  Where 
M  is  vanadiimi,  niobium  and  tantalum,  chromium  and 
tungsten,  phosphorus  and  tin.   In  addition,  and  as  a  direct 
outgrowth  of  attempts  to  stabilize  Oie  linkage  by  coordina- 
tively  saturating  the  metal,  two  new,  true  tetramolybdates 
were  characterized  and  the  coordinating  tendencies  of  the 
blocking  llgand  P,  P-diphenylphosphino  acetic  acid  deter- 
mined.   Finally,  an  Inexpensive  higjily  reproduceable  dif- 
ferential thermal  analysis  device  was  designed  and,  coupled 
with  the  technique  of  dynamic  gas  evolution,  used  to  deter- 
mine the  decomposition  patterns  of  a  series  of  cyano  and 
nitrosylcyano  transition  metal  complexes.   This  device 
was  used  extensively  in  characterizing  other  compounds 
produced  during  the  study.  (Authoi) 

AD-601  431  Div.  4,  25 

OTS  Price  $1.00 

Arizona  SUte  Univ.,  Tempe.  

SOLID  STATE  CHEMISTRY  OF  HYDROGEN  COMPOUNDS. 

Technical  progress  rept.  no,  1 

by  M.  O'Keeffe,  Y.  Ebisuzaki.  C.  T.  Perrtno  and  M.  Goldman. 

1  Jun  64,  38p 

Contract  Nonr2794  04.  ProJ.  NB056  450 

Unclassified  report 

Descriptors:     (*Hydrogen  compounds.  Chemistry). 
(♦Copper  compounds,  Hydrides),  (•Crystal  lattices.  Hydrides) 
(♦Hydrogen.  Diffusion).  Solids.  Chemical  reactions.  Metals. 
Complex  compunds,  Thermodynamics.  Reaction  kinetics. 
Thermodynamics.  Protons.  Phase  studies.  Solid  state  physics. 

Contents: 

Studies  in  tike  copper-lQrdrogen  system 

^lld  cuprous  hydride,  the  volatilization  of  copper  in  hydrogen) 

proton  mobility  in  hydrogen  bonded  crystals; 

hydrogen  diffusion  in  metals  and  hydrides. 


Emmanuel  Coll.,  Boston,  Mass.  Research  Language  Center. 
ACTA  CHIMICA  3INICA,  1963,  VOL.  29.  NO.  1:  TABLE  OF 
CONTENTS  ^D  ABSTRACTS]. 
Nov  63,  19p  E-TC-CH  64  15 
Contract  AF19  628  3869 
TT  64  U765 

Unclassified  report 

Trans,  of  Hua  Hsueh  Hsueh  Pao  (Chinese  People's  Republic) 
1M3.  ▼.  29,  BO.  1.  p.  1-66  (table  of  contento,  abstracts). 

Descriptors:  (•Chemistry.  Abstracte),  (♦Drugs,  Chemistry), 
China,  Bibliographies,  Aldehydes,  Chorpromazine,  Reaction 
kinetics,  Phenothiazines,  Chemical  analysis,  QuinazoUnas, 
Acetates,  Complex  compounds. 

Abstracts  are  given  for  10  articles  on  various  organic 
compounds. 

AI>-601  470  Div.    4 

OTS  Price  $0.50 

Aerospace  Corp.,  Los  Angeles.  Calif. 

THE  PHOTOLYSIS  OF  NITRIC  OXIDE. 

by  J.  J.  MoGee  and  Juliui  UeicUen.   25  May  64, 

16p   TDR269  4240  20  3 

Contract  AF04  695  269 

SSD  TDR64  105 

Unclassified  report 

Descriptors:   (•Photochemistry,  Nitrogen  coiiqx)unds). 
(•Nitrogen  compounds.  Oxides),  Nitrogen.  Decomposition, 
Excitation,  Atomic  energy  levels. 

Electronically  excited  NO  was  produced  by  Irradiation  with 
the  2144  and  2265  A  lines  of  the  cadmium  arc  at  nitric  oxide 
pressures  from  20  to  600  mm.   The  producte  were  nitrogen 
and  nitrogen  dtoxide.    A  pressure  drop  accompanied  the 
reaction  equivalent  to  die  nitrogen  produced.    The  mechanism 
is   given.    The  quantum  yield  of  nitrogen  formatton  was  in- 
dependent of  irradiation  time  and  Incident  intensity.   Ite  fall- 
off  with  pressure  was  less  than  a  factor  of  two,  even  at  20  mm. 
These  resulte,  when  combined  with  the  radiative  lifetime 
measurements  of  Callear  and  Smith,  show  that  removal  of 
NO  occurs  on  nearly  every  collision.   (Author) 


AD-601  528  Div. 

OTS  Price  $0,50 


4,25 


Naval  Research  Lab.,  Washington,  D.  C. 

SURFACE  POTENTIALS  AND  INDUCED  POLARIZATION 

IN  NONPOLAR  LIQUIDS  ADSORBED  ON  METALS. 

Interim  rept. 

by  K.  W.  Bewlg  and  W.  A.  Zisman.  19  Jun  64,  15p 

PioJ.  RROOl  01  43  4751 

NRL  6068 

Unclassified  report 

Descriptors:  (•Monomolecular  films.  Surface  properties), 
(♦Films,  Organic  compounds),  (♦Metals,  airface  properties). 
Voltage,  Polarization,  Absorption,  Platinum,  Silver,  Gold, 
Coptw.',  Niijkel,  Tungsten,  Chromium,  Tin,  Cadmium, 
Alkanes.  Cycloalkanes.  Benzenes.  Toluenes.  Xylene,  Garten 
tetrachloride. 

The  contact  potential  difference  between  a  metal  and  a 
suitably  coated  metal  serving  as  a  reference  electrode  can  be 
used  in  clean  air  as  a  sensitive  and  reliable  tool  for  studying 
adsorbed  monomolecular  films  of  polar  compounds.    The 
change  (Delta  V)  in  the  contact  potential  difference  resulting 
from  the  adsorption  on  a  metal  of  a  film  is  reported  for  each 
of  the  foUowing  pure,  nonpolar  liquid  con^xxmds:   hexane, 
octane,  decane,  dodecane,  tetradecane,  hexadecane,  cyclo- 
hexane,  dicyclohexyl,  benzene,  toluene,  xylene,  and  cartMn 
tetrachloride.   Clean  polished  surfaces  of  Pt,  Au,  Ag,  Cu,  Nl, 
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W.  Cr,  &,  and  Cd  were  the  adsoiMng  lUtals.   Contact  an^lea 
^  water,  glycerol,  methylene  lo<Ude7«»d  hex.ir^T^on^e 
s^  adsorbed  films  suppUed  Infbrmatlcn  about  their  nature, 
P^^.  and  orienutlon.   The  foUowlng  conchislons  can  be 

an  adsortMd  monolayer  oriented  so  that  the  maximum  number 

i^."^?'?*::^*"lir^'*^'   (b)*h««oe8sUquidls^^d 
off  the  metal^  ebbing  with  clean  filter  papers,  a  monomo- 

S^SL^h^iS^  ""^"^  "^"^  piWtie.  a«  IdenTal 
2.W  ^^     ^'^^  eTaporatlon:   (c)  ttie  electrostetic  Image 
new  oftte  adsortwd  molecule  is  not  sufficient  to  cause  the 
^serTodvalues  of  DelU  V  and  the  parameters  involved 
tootade  the  lattice  spacing  and  atomic  vtAume  of  the  metal. 


AD-601  530  DlT 

OTS  Price  $0.50 


4.24 


NavalReseapch  Lab.,  Washington,  D  C 

hy  A.  J.  Pollard.    18  May  64.    12d 
ProJ.  SR007  08  04  0617. 
NRL   6096 

Vnclassifled  report 

DMcriptors:   (*Fluore8cence,  X-ray  plioto«jraDhv» 

g^mteal  elements.  Chemical  analysis).  Sodium  compounds 
^^des.  Crystals.  Densimeters.  X-w  diffraction^^    ' 

it^^^Z^»!^  '"^*  °'  *-"y  fl«>«"cence  date 
Obtained  through  the  use  of  a  novel  fixed-crystal  evacuated 
cjme«^   These  date  will  be  of  use  wheneveTSed  SuS^ 
2tS?c5'2;!^^!^"  ^  "  diffractors  for  photograph 
SnS  ll^^  ^"^**  "^^^'  presented  Itls^ 
■IWe  to  identify  fifty-one  of  the  common  elemente.   (Author) 


AD-601  550  DlT.  4 

OTS  Price  $0.S0 

Ftorelgn  Tech.  Div.,  Air  Force  Systems  Oommand 

Wright-Patterson  AFB.  Ohio. 

LANTHANUM,  SAMARIUM,  AND  EURORlUM 

ORTHOTANTALATES.  ""*T« « 

^jr  E.  I.  Krylov  and  M.  M.  Pinaeva-Strelliu.  12  May  64   lOn 

FTD  TT64  221  TT  64  11784  ^^  ^      '  ^ 

{   Unclassified  report 

Itaedlted  rough  draft  trans,  of  Zhumal  Neorganicheskoi 
Khimil  (USSR)  1963.  ▼.  8.  no.  10.  p.  2264*8287. 

DMcriptors:  (•Lanthanum  compounds,  tahtalum  compounds) 
(•Samarium  compounds.  Tantalum  compounds),  (♦Europium 
oompounds   Tantalum  compounds).  R«r«  earth  oomp«ilsr 
2^-l«  (Chemlstnr).  Thermal  properties.  Stability,  Cry;taJ 
Stnicfaire,  X-ray  diffractton  analysis.  Dansity.  Maonetic 
properties.  Atomic  energy  levels.  ^^ 

2[tt»tMUl«tos  of  lanthanum,  samarium,  and  europium  were 
2«thesl«ed  for  the  first  time.   Differential  ther3  analVste 
?  «»  «J^  mixture  La203:   TaaOS  =  1:1  wu  carried  out^ 
X-nijr  diffraction  pictures  of  LaTa04.  SmTa04.  and  EuTa04 
PWjders  were  indexed  (monocllnic  structure;  zM;  space  gi^up 
I"^*  ^  *" J?«*ermined  that  the  pycnometric  densities  of 
LaTa04.  SmTa04.  and  EuTa04  at  20C  are  7.9.  8.8,  and 
8.9  g/sq  cm  re^)ectltBly.  Magnetic  susceptibUity  was  mea- 
?™»  •*  78.194  and  289K.  LaT^M  is  St-ttc  JIS 
amTa04  and  BuTa04  are  paramagnetlo.(A^r) 


CHEMISTRY  -  Division  4 


AD-601  615  Div.  4,  10 

OTS  Price  $1.00 

AeroChem  Research  Labs.,  Inc..  Princeton,  N.  J. 
NEGATIVE  AND  SECONDARY  ION  FORMATION  IN  LOW- 
PRESSURE  FLAMES. 

bjr  W.  J.  MlUer  and  H.  F.  Calcote.   Jun  64.  3Sp 
AeroChem  TP93 
Contract  Nonr3809  00.  ProJ.  NR092  515 

Unclassified  report 

Descriptors:     (♦Combustion,  Ionization),  (•Flames, 
tonizatton).  (•Ionization.  Flames),  Low-pressure  research. 
Exchange  reaction.  Oxidation,  Dissociation.  Additives,  Nitro- 
gen. Carbon  Dioxide.  Ethanols.  Formaldehyde.  Acetalde- 
hydes.  Mass  spectroscopy. 

Mass  qwctrometry  and  Langmulr  probes  were  used  in  a 
study  of  secondary  positive  and  negative  loo  formation  in 
low-pressure  flames.   Individual  positive  and  negative  ion 
profiles  were  examined  as  a  function  of  pressure  and  flame 
TOmposiUon.   The  effecte  of  various  additives  (includine  N2 
C02,  CH30H.  CH20  and  CH3CHO)  were  also  sbidled  lnthe84 
flames,  as  weU  as  In  a  low-pressure  atomic  diffusion  flame. 
TWO  mechanisms  for  secondary  positive  ion  formation  are 
set  forth.   The  first  consiste  of  a  series  of  charge  exchange 
reactions  involving  the  primary  ion  and  stable  neutral  com- 
bustion intermediates.   The  second  mechanism  is  one  In  which 
a  primary  Ion  undei<goes  a  chain  of  oxidative  degradation 
reactions  which  includes  tiie  observed  ions  as  intermediates. 
Addition  of  N2  and  C02  to  combustion  flames,  togeUier  wlUi 
the  observed  effecte  of  varying  flame  stoichiometry,  led  to 
the  concluston  that,  in  addition  to  CHO  cation,  an  important 
primary  ion  is  C3H3  cation.   Mass  spectrometric  negative  ion 
profiles  Indicate  the  presence  of  significant  quantities  of 
negative  ions  In  flames  at  1  to  3  Torr.  (Author) 


AD-601  633  Div. 

OTS  Price  $1.25 


4,7.25 


SaJntJoseph  CoU..  West  Hartford.  Conn. 

eSSSSSS"""  ^^""^"^  ^''  SEMICONDUCTOR 
Final  rept. 

by  Maria  Clare  Markham  and  Mahesh  C.  Unreti 
Jun  64.   41p  H"". 

^W^^M^eV^  "^'  ^"*-  **"•  '^'*  **'^2 

Unclassified  r«port 

^scrlptors:  (*Semloonductor8,  Electrodes).  (♦Electrodes 
Semiconductors),  CPhotoelectric  effect,  ElectrodS^ 
^-Dopounds,  Oxides,  Cadmium  compount^,  sS^s  6^^ 

b^^St!'  R^^^'  °^^t«'  Platinum,  Fuel  ceUs,  Electro- 
SS,,^^'     "*'?'  conversion.  Ultraviolet  radiation. 
Certain  compounds.  Electrolytes.  Additives.  Photo- 
chemistry. Photoelectric  cells  (Semiconductor). 

Sftt  ^^r?^*r^  Z^'  operation  of  electrochemical  cell, 
with  zinc  oxide  electrodes  under  a  variety  of  external  conitt- 
ttoM  such  as  irradiation,  atmospheres  of  varSS^T^ 
varjring  external  load  conditions;  and  ceU  deS^  sS^Al 
stodies  are  also  made  of  effecte  of  varying  eS  rol^ 
o^cenjrations  and  the  pretreatment  of^seiSASor. 
^Uowtog  tee  presentation  of  the  date,  resulte  are  su^- 
SSS.^.i^'?,"^.*"  ^™s  °i  optimum  conditions  fop 
Sj^SaSSTr  "^  «*^tltetive  aspecte  of  mass  and 
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Ivlsion  4  -  CHEMISTRY 


^D-601  683 

Price  $0.50 


DtT.   4 


Ilos  Angeles  State  Coll.,  Calif. 

■STUDIES  ON  2.3-DICARBAHEXABORANE  (8)  AND 

IrELATED  COMPOUNDS. 

iTecbnlcal  rept.  do.  6, 

Iby  TbomaB  Onak,  Rogers  P.  Drake,  and  Gary  B.  I>iak8. 

11  BAay  64,    17p 

I  Contract  Nonr3364  00,  Pro].  NB062  427 

Unclassified  report 

Descriptors:   (*Organoboranes,  Synthesis  (Chemistiy)). 
Ftontaboranes.  Alkanes,  Chemtcal  reactions,  Deconqiosltioo. 
Electric  discharges.  Thermal  properties.  Stability. 


The  reaction  between  aUcynes  and  pentaborane  at  elerated 
temperatures  was  studied.   Increasing  the  number  of  alkyl 
groups  about  the  triple  bond  of  the  alkyoe  enhanced  the 
reactivity  toward  pentaborane  and  resulted  in  increased  yields 
0*  the  oorrespondii«  2,3-dicarbahexaborane(8).    Attempts  to 
effect  a  direct  conversion  of  alkynes  and  penteborane  to  the 
appropriate  2,4-dicarbaclovoheptaborane(7)  were  unsuccessful. 
The  decomposition  of  2,3-dicarbahexaborane(8)  In  a  silent 
electric  discharge  apparatus  gave  improved  yields  of 
l,5-dlcarbaclovopentaborane(5)  and  1,2-dicarbaclovohexa- 
borane(6).   The  thermal  instabilities  of  the  latter  two 
oompo«mdB  are  related  to  previous  studies.    (Author) 
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5.    CX)MMUNICAT10NB 


AD-600  912 
OTS  Price  $2.60 


DIv.  6 


Visibility  Lab.,  Univ.  of  California,  SaU  Diego. 

THE  DEVELOPMENT  OF  A  COLORED  TELETYPE  TAPE 

DISCRIMINATION  SYSTEM, 

by  Richard  L.  Ensmlnger.    Mar  63,  23b  SIO  Ref63  12 

Contract  NObe84075,  Tasks  S  Fl,  and  0638 

Unclassified  report 

Descriptors:  ("Teletype  systems.  Monitors),  Tapes, 
Colors,  Colorimetry,  Phoioelectrlc  materials.  Phototubes 
Optical  scanning.  Optical  filters.  Classification,  Reading 
machines.  ]i 

The  Colored  Tape  Discriminator  (CTD)  has  been  designed 
to  operate  with  the  yellow  and  red  tapee  as  the  unclassified 
and  cl«S8ified  tapes,  respectively.   In  practice  It  is  envisioned 
that  the  device  will  be  attached  to  unclMslfled  tape  readers. 
The  CTD  will  render  the  tape  reader  operable  only  under  the 
logical  condition  that  a  yellow  tape  is  fed  into  the  reader  and 
there  is  no  failure  of  any  kind  in  the  CTD.   Either  a  circuit 
or  power  failure  of  the  presence  of  a  red  tape  will  render  the 
device  Imoperable.    Emphasis  is  made  of  the  circuit  design 
and  construction  philosophy  adapted.   A  device  has  been 
designed  and  constructed  from  materials  already  at  hand  in 
the  lab  to  demonstrate  that  there  is  a  sufficient  spectral 
dlffereuce  in  the  two  Upes  to  serve  as  a  reliable  basis  for 
Mitomatic  discrimination.   No  attempt  was  made  to  miniaturize 
the  device  nor  to  build  in  the  long  term  reliability  that  would 
be  required  for  continued  use.    (Author) 


AD-600  917  Dlv.  S.  2 

OTS  Price  $4.60 

IXintley  (S.  Q.),  La  JoUa,  Calif. 

UNDERWATER  COMMUNICATION  BY  SCATTERED  LIGHT. 

Rept.  no.  5-12(Flnal). 

by  S.  Q.  Duntley.   Sep  63.  44p 

Contract  NObe72039, 


Vnd^. 


Isssified  report 

Includes  "Light  in  the  Sea",  Reprinted  from  Journal  of  the 
Optical  Society  of  America,  Vol.  53,  noj  B,  214-233.  February, 
1963.  I 

Descriptors:     ("Underwater  communication  systems.  Light 
communication  systems).  ("Light  communication  systems. 
Underwater  communication  systems),  (•Voice  communication 
systems.  Light  communication  systems),  Li^t,  Scattering. 
Propagation,  Polarisation,  Modulation,  Photoelectricity,  Sea 
water.  Communication  systems,  Llghttsg  Equipment. 

Omnidirectional  underwater  voice  communication  by  means 
of  scattered  light  at  ranges  of  1,000  yards  or  more  in  clear 
ocean  water  appears  to  be  possible  with  comn»ercially  avail- 
able lamps  and  phototubes.    Longer  ranges,  up  to  1.750  yards, 
are  possible  with  the  same  components  If  they  are  used  in  a 
20  degree  directional  system.  Still  longer  ranges  are  possible 
with  more  intense  light  sources.   Technical  evidence  is  pre- 
sented in  support  of  these  possibilities  and  engineering  equa- 
tions are  provided  for  the  design  of  such  optical  communication 
systems.    The  equations  show  that  scattered  llg^t  penetrates 
ocean  water  much  further  than  does  non-scattered  light, 
primarily  because  the  attenuation  coefficient  for  scattered 
Ught  is  (typically)  about  one-third  of  the  attenuation  coefficient 
tornon-scattered  light.   Experimental  data  on  the  long-range 
propagation  of  scattered  light  from  underwater  sources  is  Inter- 
preted and  extrapolated  for  engineering  purposes.    Data 
oonoerning  the  long-range  transmission  of  polarized  scattered 
light  by  natural  waters  is  presented,  and  the  role  of  polarization 
u  a  means  for  establlshli^  multiple  voice  communication 
channels  is  discussed.  (Author)  ' 


OOMMUMCATDNS  -  Division  5 


AD-600  983  Div.  5,  6.  8 

OTS  Price  $1.00 

Aerospace  Corp.,  [los  Angeles],  Calif. 

THE  DETECTABIUTY  OF  DISCRETELY  MODULATED      , 

CARRIERS. 

Communications  systems  technical  rept.  no.  9, 

by  David  J.  Braverman.  Mar  64,  36p  TDR269  4111 11 

Contract  AF04  695  269 

SSD  TDR64  34 

Unclassified  report 

Descriptors:  ('Communication  systems.  Phase  modulation), 
(*Radio  signals,  Det«5tion),  ("Phsse  modulation.  Radio 
signals).  Wave  transmission.  Modulation.  Stgnal-to-nolse 
ratio.  Detectors,  Band-pass  filters. 

The  report  deals  with  the  detectaWLUty  of  biphase  modulation, 
symmetrically  filtered  biphase  modulation,  and  quadriphase 
modulation.   The  results  provide  a  guide  to  the  detectablllty 
of  other  types  of  discrete  modulation  such  as  ampUtude  modu- 
lation or  M-ary  phase  modulation.   The  analysis  presents  out- 
put carrier-to-nolse  ratio  in  terms  of  li^ut  signal-to-nolse 
ratto  and  receiver  bandwidth  ratio.  (Author) 

AD-601  004  Div.  5.  8 

OTS  Price  $8.60 

RCA  Defense  Electronic  Products,  New  York. 

OCD  RADIO  ALERT  RECEIVERS. 

Final  rept. 

20  Jan  64,  97p  CR-64  419  1 

Contract  OCD  PS  64  72 

Unclassified  report 

Descriptors:  ("Civil  defense  systems.  Radio  receivers). 
("Radio  receivers.  Civil  defense  systems).  ("Early  waralng 
systems.  Civil  defense  systems).  Radio  communication 
systems.  Radio  equipment.  Design.  FeaslblUty  studies.  Cost. 

TTiis  report  summarizes  the  development  of  various  types  of 
^V^  ?i^«?"'  operating  in  the  standard  broadcast  band  of 
640  to  1600  kc.   Ground  rules  for  methods  of  operating  a  radlo- 
alen  system  were  established  in  conjunction  with  OCD 
re^sentatives.    Four  types  of  operation  were  selected.   Three 
models  each  of  these  four  receiver  types  were  fabricated  and 
^iT'J^  ^^^  °^  "  laboratory  modeU  were  delivered  to 
OCD.   Test  equipment  suitable  for  demonstrating  the  two  most 
promising  receiver  types  was  also  assembled,  and  delivered 
to  CX:D.   a  preliminary  analysis  of  the  cost  of  mass  producing 
the  four  types  of  Alert  receivers  was  made.   Accurate  cost 
estimates  cannov  be  provided  untU  after  a  complete  product 
design  has  been  made.   However,  presjal    idl-n.  u    i        . 

u^  of  the  four  types  e3q)lored.  if  completely  product- 
desi^d  for  high-quality  production,  would  coat  under  $10.00. 
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Stanford  Research  Inst.,  Menlo  Park.  Calif. 
ALTERNATIVE  METHODS  FOR  DISTRIBUTING  ALERT 
DEVICES, 

by  George  E.  Hackley.    Jan  64,  66p 

Contract  OCD  0663  149,  Pro].  IMU4536;  Pro].  220,  Task  8 

Unclassified  report 

Descriptors:     ("Warning  systems,  Dlstribuvion),  ("Civil 
defense  systems.  Distribution),  ("Early  warning  systems 
Civil  defej.se  systems),  Economics,  Costs,  Defense  systems. 
Nuclear  wariare. 

The  objective  6t  this  research  was  to  evaluate  the  various 
distribution  methods  that  mlg^t  be  used  to  place  a  maximum 
number  of  alert  devices  for  nuclear  attack  in  the  hands  of  con- 
sumers.  The  advantages  and  limitations  of  each  of  the  various 
distribution  methods  are  discussed  in  this  report.  The  dlstri- 
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button  methods  explored  Include  direct  sale  to  the  consumer 
through  various  types  of  distribution  channels ,  leasiug  to  the 
consumer,  government  Issue,  and  indirect  sale  to  the  consumer 
by  Incorporation  of  the  alert  device  into  other  consumer  prod- 
ucts.   The  evaluation  of  each  method  includes  such  factors  as 
lOtal  costs — including  direct  cost  to  the  consumer  and  cost  to 
the  federal  government  and  other  public  agencies;  total  time  re- 
quired to  achieve  the  distribution:  percentage  of  the  population 
reached;  and  other  limitations.   Specific  data  on  the  percentage 
of  the  population  that  would  be  reached  by  each  method  ai  distri- 
bution are  not  included  In  this  report  since  no  data  concerning 
public  acceptance  or  intention  of  buying  the  alen  devices  were 
available  during  the  period  covered  by  this  research.   Such  in- 
formation can  be  derived  from  a  concurrent  public  attitude  sur- 
vey 1  iJi^rtaken  by  the  University  of  F*ittsburgh  In  December 
1963but  not  yet  published.    The  Institute  report  is  written  so 
that  the  information  derived  from  the  University  of  Pittsburgh 
survey  report  can  be  utilized  In  the  final  evaluation  of  the  alter- 
native distribution  methods.  (Author) 


At)-601  066  Dlv.  5 

OTS  Price  $2.00 

International  Electric  Corp.,  Paramus,  N.  J. 
STRATEGIC  AIR  COMMAND  CONTROL  SYSTEM  465L. 
Monthly  lest  progress  reyt.  no.  32,  21  Jan- 20  Feb  64, 
by  W.  J.  Ernst.    20  Mar  64,  26p  lEC  20130 
Contract  AF19  626  8 
ESD   TDR64  243 

Unclassified  report 

Descriptors:  (*Strateglc  air  command.  Command  and 
control  systems),  (*Command  and  control  systems.  Air 
Force),  (*Weapon  systems.  Strategic  air  command).  (*Test 
methods.  Weapon  systems).  Ground  support  equipment. 
Display  systems.  Data  processing  systems.  Data  trans- 
mission systems.  Performance  (Engineering),  RellaulUty 
(Electromcs),  Communication  systems. 

Information  is  presented  concerning  each  Milestone  estab- 
lished In  the  465L  System  Test  Plan.    The  Milestone  infor- 
mation is  organized  geuerlcally  by  Centrals  and  other  descip- 
tive  titles  for  activities  of  similar  sco^^e.   These,  In  turn,  are 
consolidated  accordint^  to  subsystem  and  comparable  collective 
designations.    Testing  not  attributable  to  the  465L  System 
Test  Plan  Milestones  are  reported  in  paragraphs  associated 
with  tueir  related  test  activities.    The  System  Test  Facility 
(STF)  located  at  the  Contractor's  Project  Headquarters 
supported  demonstrations ,  special  tests  and  training.    Opera- 
tional information  and  test  data  obtained  at  the  STF  are  used 
In  planning  and  development  of  the  465L  System.   Specific 
activities  reported  included  continuation  of  the  investigation 
of  AXC  video  display,  RCC  indicator  lamp  and  lamp  amplifier. 
Translator  reset  and  EDLCC  printer  paging  proulems. 
(Author) 
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lUtre  Corp..  Bedford,  Mass. 

THE  VOCODER  AND  OTHER  VOICE  (DIOITIZINO)  DEVICES. 

by  P.  G.  Edwards.    May  64.  28p  MITRE 

TM039ft6  0000  00  0  00 

Contract  AF19  628  2390,  Pro].  480 

ESD  TDR64  110 

Unclassified  report 

Descrtptors:  (*Voioe  oommunlcation  systems.  Communi- 
cation systems),  (^Speech  transmission.  Speech  compres- 
sion). (*Data  transmission  systems,  Bandwlth).   Speech  rec- 
ognition. Military  requirements.  Digital  systems. 

Consideration  was  given  to  the  progress  made  in  methods  at 
voice  digitizing,  and.  In  particular,  to  VOCODERS  as  a  means 
d  provldii^  acceptaUe,  secure  voice  transmission  with  a  mini- 
mum eapeaditure  of  bandwidth.   The  present  situation  and 
future  trend  toward  this  ot^ecttve  were  dlacuseed.  (Autboi) 
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Laboratory  for  Electronics,  Inc.,  Boston,  Mass. 

A  STUDY  OF  TACTICAL  COMMUNICATIONS  PROBLEMS. 

Final  rept.,  3  Mar-5  Dec  63, 

by  Ralph  C.  rk>odwln.  Mar  64,  91p 

Contract  AF19  628  2915 

ESD  TDR64  233 

Unclasaified  report 

Descriptors:  (*Tactlcal  air  command.  Command  and  control 
systems),  (*Command  and  control  systems.  Air  force), 
Conununication  systems.  Air  traffic  control  systems,  Air 
transportation.  Mobile,  Antennas,  High  frequency.  Propaga- 
tion, Wave  transmission,  Parabolic  antennas.  Ultrahigh 
frequency,  Very  hlgu  frequency.  Radio  relay  systems. 

The  study  involved  three  technical  problems.   Air  trans- 
portable tactical  communicatloos  subsystems  that  comply  with 
pertinent  security  standards:   Communications  requirements 
were  investigated  and  an  overall  communications  plan  presented 
which  is  compatible  with  existing  and  future  tactical  com  muni  - 
caticms  systems.   This  stu^y  shows  that  the  alternate  routed 
communications  system  plan  is  feasible  and  two  conununications 
vans  at  both  tu^  main  field  and  the  satellite  field  are  desirable. 
Short  range  communications  for  air  traffic  control:   ATC  voice 
coordinated  circuits  will  be  required  between  multiple  base  com- 
plexes and  neither  line  of  sight  VHF  nor  HF/SSB  is  suitable. 
Communications  requirements  were  established.    Investigation 
of  LF-MF  and  UHF/SHF  troposcatter  for  short  and  intermedi- 
ate ranges  were  accomplished.    Results  indicate  that  tropo- 
spherlc  scatter  Is  most  reliable  for  ranges  of  15  to  200  miles 
and  HF  for  ranges  In  excess  of  200  miles.   Specifications  of  a 
tactical  HF  directional  antenna:  Current  log  monopole  antennaa 
are  bulky  and  require  too  much  set  up  time.   Results  Indicate 
three  approaches  can  alleviate  the  bulk,  weight,  erection  prob- 
lems.  Inductive  loading  techniques.    Purchase  of  off-the-shelf 
hardware.    Development  of  state-of-the-art  designs.  (Author) 

AD-601  398  Div.  5.  30 

OTS  Price  $1.75 

Aerospace  Corp.,  Los  Angeles.  Calif. 

DIGITAL  PROCESSING  EQUIPMENT  FOR  THE  SPACE 

RADIO  SYSTEMS  FACILITY  AND  ITS  UTILIZATION. 

by  R.  N.  Geddes.  2  Jun  64,  60p  TDR269  4250  41  2 

Contract  AF04  695  269 

SSDTDR64  40 

Unclassified  report 

Descriptors;  (*Radio  communication  systems.  Space  com- 
munication systems),  (*Space  communication  systems.  Radio 
communication  systems),  (*Data  processing  systems,  com- 
munication systems),  Programming  (Computers),  Millimeter 
waves.  Antennas.  Command  and  control  systems. 

A  description  is  given  of  the  digital  processing  equipment 
used  for  the  Space  Radio  Systems  Facility  at  Aerospace  Cor- 
poration.  This  equipment  has  been  programmed  to  position 
the  millimeter  wave  antenna  to  an  overall  pointing  accuracy  of 
20  sec  of  arc.   The  antenna  servo  loop  has  been  closed  tfarougii 
the  digital  computer,  and  various  modes  of  automatic  antenna 
positioning  and  preliminary  data  reduction  have  been  incor- 
porated into  the  processing  equipment.  (Author) 

AD-601  666  Div.  5.  24,  30 

OTS  Price  $1.25 

Research  Lab.  of  Electronics,  Mass.  Inst,  at  Tech., 

Cambridge. 

CODING  COLOR  PICTURES. 

Doctoral  thesis. 

by  Uri  F.  Gronemann.  17  Jun  64,  4^  RLE  422 

Contract  DA36  039AMC032OOE  and  Grant 

DA  SIG36  039  61G14 

Unclassified  report 


DMCrtptors:  (•Color  television.  Data  processiiv  systems) 
Programming  (Computers).  Simulattot.  Cathode  ray  tubes. 
Colors,  Magnetic  Upe,  Color  photography.  Photographic 
images.  Phototubes.  PhotointerpretabiUty.  Data  transmission 
•yatems.  Data  storage  systems.  Intensity,  Light  transmis- 
sion. Input-output  devices,  Television  communication  sys- 
tems. Computers,  Reproduction.  Coding. 

A  ownputer-eimulation  study  of  efficiei*  coding  for  color 
pictures  has  been  undertaken.    Two  typical  color  transpar- 
encies were  resolved  Into  three  primaries,  sampled  In  a 
square  array  and  recored   digitally  on  magnetic  Upe.    The 
computer  program  transformed  these  data  Into  luminance  and 
chrominance  quantities,  perfor-nr  -.  .v.rtWn  parameter  modlfi- 
wUlons,  reconverted  them  into  primary4«olor  quantities  and 
wrote  them  on  an  output  tape.   The  parameters  that  were 
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modified  were  the  effective  number  of  samples  per  picture  and 
the  number  of  quantum  values  each  for  the  luminance  and  for 
the  c^minance.    The  output  tape  was  played  back  throurfi  the 
recorder-reproducer  to  produce  images  of  the  coded  pictures 
on  the  face  of  the  cathode -ray  tube,  which  were  photographed 
through  appropriate  filters  on  color  film.    The  resultant  trans- 
parencies were  later  viewed  and  compared  by  a  number  of  ob- 
servers to  determine  the  absolute  and  relative  quality  achieved 
with  the  various  codes  (as  affected  by  the  variously  modified 
parameters).   Also,  a  test  was  run  with  a  large  number  of  ob- 
servers to  determine  the  relative  recognizablllty  of  objects  in 
one  of  the  pictures  when  variously  coded  In  color  or  mono- 
chromatically.   Two  ma)or  conclusions  were  drawn  from  tliis 
stucfy.  (i)  A  normal  monochromatic  picture  can  be  converted  in- 
to a  full  color  picture  of  the  same  apparent  sharpness  by  trans- 
mitting additionally  only  a  fraction  of  a  bit  per  sample.    (Author) 
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AD-601  143 
OTS  Price  $1.25 
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Lincoln  Lab.,  Mass.  Inat.  of  Tech.,  I^xlngton. 
HAYSTACK-WEST  FORD  INTERSITE  COUPLING  LINK. 
Group  rept., 

ly  J.  E.  GIUU.    14  May  64,  41p   LL   1964  25 
Contract  AF19  628  500 

ESD   TDR64  329 

Unclassified  report 

Descriptors:    (•Data  tranomlssion  systems.  Digital  sjrstems), 
(*Gulded  missile  tracking  systems.  Antennas),  (*Wire 
communication  systems.  Design),  Digital  computers. 
Computer  logic.  Position  finding.  Data  processing  systems. 
Telephone  lines,  Synchrouization  (Electronics),  Intercom- 
munication systems.   Electronic  equipment,  Graphics. 

This  repori  describes  the  Haystack-West  Ford  Inters.te 
CoupllnK  Link  which  permits  the  West  Ford  antenna  to  be 
pointed  with  data  obUined  from  the  Univac  490  computer  at 
Haystack.   A  detailed  description  of  the  logic  is  presented 
preceded  by  a  general  description  of  the  system.    (Author) 


AD-601  183  Div.  6,  2.  12.  19 

OTS  Price  $1.50 

IBM  Corp.,  Cambridge,  Mass. 

SHORT  ARC  ORBIT  DETERMINATION  FOR  ANNA  SA 

SATELLITE. 

Final  rept. 

by  J.  P.  Rossoni,  P.  Sconzo  and  D.  Wlnfield.  Max  64,  55p 

Contract  AF19  628  3266,  ProJ.  5930,  Task  593003 

AFCRL  64  273 

Unclassified  report 

Descriptors:  (•Orbital  trajectories.  Determination), 
(•Scientific  satellites.  Orbital  trajectories),  Geodesies,  Posi- 
tion finding.  Errors,  Corrections,  Statistical  processes.  Op- 
tical tracking.  Calibration. 

A  differential  orbit  correction  procedure  and  its  application 
to  observations  distributed  over  short  arcs  of  the  geodetic  sat- 
ellite ANNA  are  presented  in  this  report.   Also  included  Is  an 
analysis  of  the  accuracy  achieved  in  determining  the  position 
and  velocity  of  the  satellite.  Numerical  results  have  been  ob- 
tained for  a  short  arc  application,  using  highly  precise  optical 
observatioils.   These  results  show  the  reliability  of  the  proce- 
dure and  Its  degree  of  precision.'  In  particular,  a  standard  de- 
viation of  about  three  seconds  of  arc  has  been  obtained.   This 
resxilt  is  consistent  with  the  accuracies  in  measured  spherical 
coordinates  of  riffiA  ascension  and  declination.   The  size  of 
the  error  ellipsoid  In  position  has  also  been  determined,  and 
its  largest  semiaxis  has  been  found  to  be  about  250  feet.    The 
larger  context  In  which  the  study  was  undertaken  was  the  need 
for  a  precise  position  and  velocity  standard  for  the  calibration 
of  missile-tracking  range  instruments.  (Author) 


Descriptors:   (*Radar  signals.  Detection),  (^Detection, 
Decision  theory),  (*Sequential  analysis.  Probability), 
Statistical  tests.  Iterative  methods.  Optimization. 
Binomials,  Statistical  distributions.  Signals. 

Multilevel  quantization  of  a  variable  which  has  a  value  in  a 
continuous  range  is  Investigated  for  a  sequential  probability 
radio  test.   Emphasized  is  Its  application  to  signal  detection, 
where  the  decision  as  to  the  presence  of  a  signal  is  based  on 
successive  measurements  of  the  receiver  output.    Each  mea- 
surement would  be  quantized  into  one  of  a  finite  set  of  values 
by  comparison  with  a  set  of  reference  levels.   Curves  for 
choosing  optimum  sets  of  reference  levels  are  given  for  under- 
lying Rice,  Rayleigh,  and  Gaussian  distributions.    Multinomial 
sequential  tests  which  use  optimally  quantized  data  are  com- 
pared with  those  which  use  oon-optimally  quantized  data  and 
with  sequential  tests  which  use  unquantized  data.    (Author) 


AD-601  313 
OTS  Price  $1.00 


DIv.   6,  15 


Navy  Electronics  Lab.,  San  Diego,  Calif. 

MULTILEVEL  QUANTIZATION  OF  DATA  FOR  SEQUENTIAL 

TESTING. 

Kept,  for  Aug  62-Mar  64 

fagr  R.  A.  Woriey.    10  Apr  64,  40p 

ProJ.  SFOOl  02  05.  Task  6072 

NEL    1218 

Unclassified  report 
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BioTechnology,  Inc.,  Ariington,  Va. 

TARGET  VBIBILmf  AS  A  FUNCTION  OF  LIGHT  TRANS- 
MISSION THROUGH  FIXED  FILTER  VISORS, 
by  James  F.  Parker,  Jr.  Apr  64,  lip  BioTech  64  2 
Contract  Nonr4185  00 

Unclassified  report 

Descriptors:  (•Targets,  Visibility),  (•Optical  filters. 
Light  transmission),  (•Visual  acuity,  Optical  filters), 
(•Light  transmission.  Optical  filters),  Eyeglasses,  Aviation 
personnel.  Tests,  Safety,  Optics,  Aviation  medicine. 

This  study  was  conducted  to  determine  the  effect  of  amount 
of  light  transmission  through  fixed  filter  visors  on  the  visibil- 
ity of  targets.   The  maintenance  of  proper  visual  acuity  is  of 
utmost  importance  to  a  naval  aviator.   For  safety  of  flight  rea- 
sons, he  must  be  able  to  detect  the  presence  of  other  aircraft 
at  the  greatest  possible  distance.   Any  goggles  or  visors  pro- 
vided for  the  protection  of  his  vision  must  not  seriously  de- 
grade visual  acuity.    Part  I  of  this  study  measured  visual  acu- 
ity under  field  conditions.    It  was  conducted  using  the  taxiway 
of  the  local  airport  at  West  Point,  Virginia.   In  Part  n  of  this 
study,  standard  measures  of  visual  acuity  were  obtained,  using 
a  Snellen  chart,  under  four  levels  of  illumination.    As  in  the  first 
part,  the  three  visors  were  used  and  were  again  compared  with 
normal  vision.    For  this  part  of  the  evaluation,  four  subjects 
were  used,  each  of  whom  had  20/20  vision  with  one  being  cor- 
rected to  this  level  by  glasses.   Results  of  Part  n  also  are  pre- 
sented in  the  appendix.  (Author) 


AD-601  361 
OTS  Price  $1.50 
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Litton  Systems,  Inc.,  Waltham,  Mass. 

ACOUSTIC  SIGNAL  DETECTION  BY  SIMPLE  CORRELATORS 
IN  THE  PRESENCE  OF  NONGAUSSLAN  NOISE  fi.    ERROR 
PROBABILITIES  AND  CANONICAL  FORMS  FOR  THRESH- 
OLD OPERATION. 

by  David  Middleton.   31  Jan  64,    54p  Litton  T1164  5BF 
C<»tract  Nonr3320  00 

Unclassified  report 

Descriptors:    (*Detectlon,  Underwater  sound  signals), 
(♦Underwater  sound  signals.  Detection),  (•Acoustic 
detectors.  Correlators),  (•Correlators,  Acoustic  detectors), 
(•Decision  theory,  Errors),  Probability,  Slgnal-to-nolse 
ratio.  Correlation  techniques.  Underwater  sound,  Sound, 
Sonar  signals. 

Ttie  detection  of  underwater  acoustic  signals  by  simple 
correlation  receivers  in  the  presence  of  general  classes  of 
additive  non-normal,  as  well  as  normal  background  noise,  is 
studied  from  the  viewpoint  of  statistical  decision  theory. 
Performance  is  measured  in  terms  of  average  risk;  tiie 
probabilities  of  decision  error  are  found  for  determlnistlo 
and  stochastic  signals  in  the  threshold  situation  of  large 
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samples  and  independent  sampling  on  the  observation  interval. 
As  such,  these  error  probabiUtles  are  ifljper  bounds  on  the 
values  that  would  be  obtained  with  continuous  sampling  on  the 
same  interval.   Non-normal  noise  may  either  worsen  or 
better  detection  vis-a-vis  normal  noise  backgrounds,  depend- 
ing on  the  positive  or  negative  vahies  of  the  abnormality 
factors,  which  are  the  pertinent  measures  here  of  the  depar- 
taire  from  normality  of  the  background  noise.  EffecUve  de- 
tection requires  uniform  post-multiplier  weighting  of  the 
sampled  data,  and  a  positive  value  of  the  signals'  cross- 
correlation  (or  coherent)  detection  can  be  achieved  with 
sufficiently  strong  injected  signals,  to  operate  independenUy 
of  the  particular  noise  statistics. 

AD-601  364  Div.   6 

OTS  Price  $7.00 

Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y 

RADAR  REFLECTIVITY  MEASUREMENTS  SYMPOSIUM 
VOL.  L  -^-««««, 

Apr  64,   557p 

ProJ.  6503 

RADC    TDR64  2SV1 


Sjrmposium  held  on  June  2-4,  1964  at  M 
Laboratory. 


Unclassified  report 
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Descriptors:  (•Radar  reflections.  Symposia),  (*Radar 
ranges.  Symposia),  Radar  signals.  Radar  targets. 
Scattering,  Measurement,  Radar  echo  ureas.  Instrumentation 
Models  (SlmulaUons),  Materials. 

The  report  is  a  collection  of  technical  pijiers  which  were 
reviewed  and  discussed  at  the  Symposium  on  Radar  Reflectivity 
Measurement  on  June  2-4,  1964  at  M.I.T.  Lincoln  Laboratory. 
The  prime  goal  of  the  symposium  was  tba  exchange  of  ideas 
and  information  relative  to  research  efforts,  past,  present 
and  future  in  the  field  of  radar  reflecUvtty  measurements. 
The  technical  papers  In  Vol.  I  dweU  on  tte  foUowing  refiec- 
tlvity  range  subjects:  geometry  and  techtUques,  special  equip- 
ment, models,  model  supports,  and  special  materials.  (Author) 
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Rome  Air  Development  Center,  Griffiss  Xfb,  N.  Y. 

RADAR  REFLECTIVITY  MEASUREMENTS  SYMPOSIUM. 

VOL.  n. 

Apr  64.  379p 

ProJ.  6503 

RADC   TDR64  25  V2 


Symposium  held  on  June  1-4,  1964  at  M. 
Laboratory. 


Unclassified  report 
T.  Lincoln 
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Descriptors:   (•Radar  reflections.  Symposia),  (*Radar 
ranges.  Symposia),  Radar  signals.  Radar  targets.  Radar 
echo  areas.  Calibration,  Measurenoent,,  Standards,  Test 
facilities.  Correlation  techniques. 

The  papers  in  vol.  n  dwell  on  the  followi»g  reflectivity 
range  subjects:  calibration,  range  intercalibration,  measure- 
memt  proceedings,  daU  standards,  oorrflations.  and 
applications.  ^^        ' 


AD-601  387 
OTS  Prioe  $2.50 
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General  Dynamics/Fort  Worth,  Tex. 

A  THEORETICAL  ANALYSIS  AND  EXPBItlMENTAL 

RESULTS  OF  A  FREQUENCY  STEPPINO  METHOD  FOR 

RADAR  SCATTERING  MEASUREMENTS^ 

by  J.  W.  Tucker,  J.  W.  Jones,  C.  H.  Fletcher  and 

W.  P.  Cahill.  Mar  64,  118p  FZE222  3 

Cootract  AF30  602  2831,  ProJ.  6503 

RADC  TDR64  150 
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Unclassified  report 

Descriptors:  (*Radar  reflections.  Measurement),  (•Radar 
systems.  Ranges  (EstabUshments)),  Radar  signals.  Scattering, 
Radar  Urgets,  Test  facilities,  InstrumenUtion,  Waveform 
generators,  OsciUators,  Band-pass  filters.  Radar  comer 
reflectors. 

When  a  large,  complex  target  Is  routed  to  obtain  a  radar 
cross  section  (RC^  pattern,  the  observed  RCS  typically  exhibits 
violent  oscillations.   Significant  RCS  daU  may  be  obscured  by 
the  oscillations.    These  oscillations  may  be  smoothed  through 
tte  use  of  a  frequency-stepping  technique  in  which  the  radar 
frequency  is  shifted  from  pidse  to  pulse.   The  result  is  an  RCS 
pattern  in  which  the  characteristics  of  individual  scatterers 
are  emphasized  rather  than  the  interactions  between  the  scat- 
terers.   An  anciUary  result  of  the  frequency-stepping  technique 
is  that  it  may  be  used  to  obtain  greaUy  improved  range  reso- 
lution.  Instrumentation  requirements  include  a  stairatep  volt- 
age waveform  generator,  a  voltage-tuned  oscillator,  a  narrow- 
band filter,  and  a  moving  corner  refiector.   The  results  of  fre- 
ouency  stepping  measurements  on  a  two-element  interferometer, 
a  target  with  tteoretically  predictable  back  scattering  charac- 
teristics, correspond  closely  to  predicted  resulte.    Predictable 
features  appear  on  frequency-stepping  measurements  of  a 
vehicle  mock-up.  (Author) 


AD-601  397  Div. 

OTS  Price  $2.25 


6,30 
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?^?Ji,^*'"  U^»»°»-   Engineering  E^qjeriment  Station. 
A  PROGRAM  FOR  PLOTTING  THE  RADIOLOCATION 
PREDICTIONS  AND  ANALYZING  THEIR  ERRORS 
Technical  note, 

by  Roger  A.  Voesler.  Mar  64.  90p  RRL  230 
Contracts  DA36  039AMC03720E  and  Nonrl834  02 
ProJ.  NR371  161 

Unclassified  report 

Descriptors:  (♦Programming  (Computers).  Plotters), 
(•Mathematical  prediction.  Errors).  (•Target  position 
infflcators.  Position  finding).  (•Range  finding.  Errors). 
(•Direction  finding.  Radio  equipment).  Radio  signals. 
Propagation,  Angle  of  attack. 

This  program  analyzes  the  errora  of  radiolocation 
predictions  and  evaluates  the  average  range  errora.  the  root 
mean  square  range  error,  and  ten.  twenty,  and  thirty  minute 
cumulative  averages  of  Uie  range  errora  for  both  the 
following:   a)   Range  errora  of  the  predicted  range  witij 
respect  to  the  true  range  of  Oie  transmitter  where  range  Is 
measured  from  the  receiver,   b)   Range  errora  of  tlTiredlcted 
transm  tier  position  where  range  is  measured  from  the  known 
transmitter  location.   In  addition  to  this .  tije  computer  punches 
up  paper  tapes  for  operating  an  X-Y  plotter.   Two  types  rf 
graphs  are  obtained  In  tills  manner.   One  Is  a  plot  of  predicted 
range  error  vs.  time  where  range  is  measured  from  the 
receiver.   The  oU»r  is  a  plot  of  the  range  and  bearing  of  Uie 
predicted  transmitter  position  wlOi  respect  to  the  kncwn 
transmitter  location.   The  latter  graph  is  referred  to  as  a 
i!^!ilif  \uT*'*^  program  is  coded  in  SPAR.   The  computer 
involved  in  tills  case  Is  a  Control  Data  Corporation  G-20A 
using  tiie  SPACE  programming  system.    (Author) 

AD-601  526  Div.    6,  25 

OTS  Price  $1,26 

Hartford  Univ.,  Conn.  Researoh  Inst. 

THE  TRANSMISSION  OF  SOUND  IN  A  MOVING  FLUID. 

R^t.  no.  2 

by  Conrad  J.  Hemond,  Jr.   1964,   4^ 

Contract  Nonr4301  00,  ProJ.  NR185  802. 

Unclassified  report 

Descriptors:  (♦Sound  transmlaslm,  Fhild  flow), 
Transducera  (Acoustic).  Sound  signals,  Measurement, 
Acoustic  equipment.  Electronic  equipment. 


Division  6  -  DET£CTX)N 


Developing  a  measuring  technique  to  determine  the 
performance  of  acoustic  elements  in  moving  streams  of 
water  was  accomplished  to  at  least  a  first  order  of 
magnitude.   The  system  developed  indicates,  as  iUustratad 
by  the  data  presented  In  the  report,  tiiat  a  signal  can  be 
introduced  at  one  end  of  a  simulated  pU>ing  system  and  that 
its  output  can  be  analyzed  to  demonstrate  the  type  of  element 
present  in  the  system  as  well  as  its  acoustic  performance 
both  under  flow  and  no-flow  conditions.   Training  under- 
graduate mechanical  and  electrical  engineers  In  the  problems 
of  acoustics  as  associated  with  moving  fluids  is  also  being 
accomplished. 


AD-601627 
OTS  Price  $0.75 


DiT.  e,  la 


AD-601  576 
OTS  Price  $2.50 


Dlv.  6 


Radiation  Lab.,  Univ.  of  Michigan,  Ann  Arbor. 

THE  laNimZATION  OF  THE  RADAR  CROSS  SECTION  OF 

A  CYLINDER  BY  CENTRAL  LOADING. 

Scientific  rept.  do.  1, 

by  Kun-mu  Chen  and  Valdls  V.  Liepa.  Apr  64,  lOSp 

ORA  5548  IT 

Contract  AF19  628  2374,  Pro].  5635,  Task  563502 

AFCRL  64  356 

UnclftBslfied  report 

Descriptors:   (*Radar  reflections.  Reduction),  (*Radar 
targets.  Cylindrical  bodies).  Electromagnetic  waves. 
Scattering,  Radar  antennas.  Inductance,  Integral  equations. 

The  induced  current  (m  a  center- loaded  cylinder  illuminated 
by  a  plane  wave  at  an  arbitrary  angle  was  obtained.   It  was 
found  that  when  a  cylinder  is  illuminated  by  an  obliquely  inci- 
dent plane  wave  the  induced  current  has  a  symmetrical  and 
an  antisymmetrlcal  oompooent.   The  symmetrical  component 
can  be  modified  greatly  by  central  loading  but  the  antisynunet- 
rlcal  component  is  not  affected.   In  a  resonant  cylinder  the 
symmetrical  component  of  the  Induced  current  dominates  the 
aoftlsymmetrical  con^wnent.   In  an  antiresonant  cylinder  the 
aotlBymmetrical  component  is  dominant.   Therefore,  the 
scattering  cross  section  of  a  resonant  cylinder  can  be  greatly 
reduced  by  centrsd  loading  while  the  cross  section  of  an  anti- 
resonant  cylinder  can  be  modified  only  sli^itly.   The  back 
scattered  field  of  a  center-loaded  cylinder  illuminated  by  a 
plane  wave  at  an  arbitrary  angle  was  obtained.   The  scatter- 
ing cross  section  of  a  resonant  cylinder  can  be  reduced  more 
than  30  db  by  an  optimum  loading.  The  scattering  cross 
section  of  an  antiresonant  cylinder  can  be  reduced  only  In  the 
broadside  direction  but  the  large  cross  section  in  the  ofl- 
taroadslde  direction  can  not  be  reduced  by  central  loading. 
(Author) 

AD-601  579  DiT.  6,  8.  22 

OTS  Price  $1.50 

Aerospace  Corp.,  Los  Angeles,  Calif. 

THEORETICAL  ERROR  ANALYSIS  OF  THE  9CF  AUGMENTED 

DOPPLER  TRACKING  SYSTEM. 

by  A.  H.  Shapiro.    8  May  64,  51p   TDR269  4110  01  12 

Contract  AF04  695  269 

SSD  TDR63  339 

Unclassified  report 

Descriptors:     (*Doppler  sjrstems.  Tracking),  (*Track- 
ing,  Doppler  systems).  Satellites  (Artificial),  Orbital 
trajectories,  Doppler  effect.  Ranges  (Distance),  Electronic 
equipment.  Data  processing  systems.  Radio  waves.  Propaga- 
tion, Errors,  Analysis. 

This  study  determines  how  accurately  the  375/400  Mc 
Doppler  Tracking  System,  presently  implemented  in  the  aug- 
mented SCF  netwoiii,  can  theoretically  be  e}q>ected  to  perform. 
A  theoretical  analysis  and  evaluatton  is  presented  of  all 
known  errors  associated  with  equipment  performance  param- 
eters, data  conversion  processes,  and  data  interpretation. 
Representative  low,  medium,  and  high  altitude  orfolte  are 
ooosldered  in  order  to  demonstrate  how  the  calculated  errors 
will  vary  throughout  the  full  range  of  orbital  altitudes  of 
interest.  (Author) 


Aero^ace  Coip.,  Los  Aagelee,  Calif. 

THE  ANALYSIS  OF  THERMAL  TECHNIQUES  FOR 

SPACEBORN  MASS  SENSING. 

by  M.  Ritter.   30  May  64.   21p   TORa69  4540  80  1 

Contract  AF04  695  269 

UnoUsslfled  report 

Deeortptore;  (*Spaoe  ■urvelllanoe  systems.  Satellites 
(Artificial),  (*SatelUtes  (Arttfioial),  Thermal  properties). 
Spacecraft,  Phjrslcal  properties,  Wel^it,  Temperature, 
Distribution,  Thermal  radlatioii.  Temperature  seositlTS 
elements.  Models  (Simulations). 

An  analysis  is  given  of  the  possibilities  for  the  deter- 
mination of  the  mass  of  a  satellite  from  the  measurement 
at  ite  thermal  behavior.   It  is  shown  that  only  dynamic 
thermal  processes  exhibit  mass  dependency.   An  isottiermal 
satellite  model  which  possesses  greater  mass  dlscrlmlnatlaB 
capability  tlian  stnicturally  complex  satoUltos  is  analyzed. 
It  is  found  for  this  model  that  the  uncertalntlee  in  the  several 
parameters  which  influence  the  thermal  behavtor  are  in- 
herently so  large  that  only  a  feeble,  inadequate  mass  dis- 
crimination capability  results.   It  is  concluded  that  thermal 
technlcpies  are  not  promising  for  the  determination  ci  the 
mass  of  a  satellite.    (Author) 


AD-601  639 
OTS  Price  $1.25 


DlT.  6.  28 


Navy  Underwater  Sound  Reference  Lab.,  Oriando,  Fla. 

PRACTICAL  ASPECTS  OF  PULSED  SOUND 

MEASUREMENTS. 

by  C.  L.  Darner.  26  JUn  64,  48p 

USRL  RR71 

Unclassified  report 

Descr^itors:  (*Underwator  sound  signals.  Measurement), 
(*Sooar  pulses.  Measurement).  Sound  transmission,  Sound 
signals.  Pulse  modulation.  Frequency,  Bandwidth,  Callbratkn, 
Transducers  (Acoustic),  Sound  generators.  Absorption. 
Fourier  analysis.  Harmonic  analysis. 

The  conqxMltion  of  pulses  and  their  use  in  underwater  sound 
meastiremente  are  examined  from  a  Donclasslcal  viewpoint. 
The  multiple  aspecte  of  the  con^lcated  subject  of  pulse  noodu- 
latlon  are  treated  with  particular  consideration  for  the  practi- 
tioner rather  than  the  mathematician  or  the  theoretical  physi- 
cist.   Exception  is  taken  to  the  following  generally  held  notions 
concerning  pulsed  measuremente:   (1)  U  the  response  of  the 
device  being  measured  is  to  approach  tike  steady-state  condl- 
tton,  the  number  of  cycles  in  tlie  driving  pulse  must  equal  the 
Q  of  the  driven  device  at  the  operating  frequency.   (2)  The 
bulldiq)  and  decay  times  of  the  pulse  are  equal.   (3)  The  fre- 
quency of  the  received  signal  is  the  same  as  that  of  tlie 
transmitted  signal.    (Author) 

AD-601  641  Dlv.    6,  15,  18 

OTS  Price  $10.50 

Operations  Research  Center,  Mass.  Inst,  of  Tech., 

Cambridge. 

SEQUENTIAL  SEARCH  AND  DETECTION. 

Technical  rept.  no.  5, 

by  Stephen  Michael  PoUock.    15  May  64,  140p 

Contract  Nonr3963  06 

Unclassified  report 

Doctoral  thesis.  Rept.  on  Applications  of  Probabilistic 
System  Models  to  Naval  Problems. 

Descriptors:  (*Search  theory.  Sequential  analysis),  (*Deteo- 
tion,  Targete),  (*MiliUry  strategy.  Naval  operations), 
(*SUtlstlcal  analysis,  Decision  theory),  (* Probability, 
Mathematical  models).  Statistical  teste.  Equations,  Dynamic 
programming.  Operations  research.  Naval  research.  Costs, 
Programming  (Computers). 
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The  objective  of  this  study  was  to  obtaii  and  evahiato  strate- 
gies to  be  used  in  certain  general  search  situations.   These 
strategies  minimize  the  expected  cost  of  search  and  resulting 
decisions  and  are  sequential  in  the  sense  that  a  decision  at  any 
time  is  dependent  upon  what  has  been  otiserved  up  to  that  time. 
The  first  situation  studied  led  to  the  fortnulatlon  of  a  minimum 
expected  cost  sequential  hypothesis  test.   The  target  is  either 
present  in  the  region  of  interest  with  a  priori  probability   P   , 
or  not  with  probability  1  -P.   Knowing  Uie  value  of  P  ,  at  fixed 
intervals  of  time  the  searcher  must  either  make  a  terminal 
declsk>n  (L  e.  decide  that  the  Urget  is  present,  or  not  present) 
or  make  a  measursment  of  a  r\nJiim  variable  that  has  a  proba- 
bility density  function  wiiich  depends  upon  whether  or  not  the 
target  is  present    A  cost  structure  is  given  which  assigns  costo 
to  wrong  terminal  decisions,  as  well  as  a  cost  (which  depends 
upon  whether  or  not  the  Urget  is  present)  for  the  taking  of  a 
measurement.   The  second  part  of  this  study  involves  a  situation 
in  which  it  is  assumed  that  the  target  arrives  at  some  random 
time  (the  raid- recognition  problem). 

AD-601  642  DlT.  «,  15 

OTS  Price  $7.60 

Operations  Research  Center,  Mass.  Inst,  of  Tech.. 

Cambridge. 

A  STUDY  OF  EFFICIENT  DECISION  RULES  FOR  UNIFORMLY 

SCANNING  DETECTION  SYSTEMS. 

Technical  rept.  no.  6 

by  Theodor  K.  Roderburg.  May  64,  72p 

Contract  Nonr3963  06 

Otadasslfled  report 
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Rept.  on  Applications  of  Probabilistic  System  Models  to 
Naval  Problems. 

Descriptors:   (*I>etectlon,  Deciston  theory),  (♦Scanning, 
Decision  theory),  (*Decislon  theory.  Detection),  Radar, 
Sonar,  Targete,  Resolution,  ProbabUlty.  Noise,  Errors. 
Warning  systems. 

A  uniformly  scanning  detectton  system,  such  as  a  radar  or 
sonar,  is  assumed  to  be  operating  in  an  environment  «Uch 
permlte  specification  of  the  recei\j&r  operating  charaoterlstlo 
(conditional  probability  of  true  indication  versus  conditional 
probability  of  false  Indication  per  scan  of  a  resolution  element) 
and  the  utility  of  false  alarm  and  detection  as  a  Amotion  of 
target  position  and  closure  rate.   The  target  Intorarrival 
times  are  assumed  to  be  exponenUaUy  distributed  random 
variables,  and  the  tai^t  closure  rate  constant.   It  Is  argued 
that  martmlzing  tiie  expected  utility  of  alarm  forms  a  better 
criterion  for  selection  of  an  efficient  decision  rule  than 
criteria  based  on  the  evaluation  of  the  outcome  of  a  decision 
about  presence  or  absence  of  a  target  after  a  sii^le  scan  of  a 
resolution  element.   Numerical  resulto  are  given  for  a  class 
of  typical  radar  systems  involving  square  law  second  detection, 
post  detection  Integratton  of  received  pulses,  additive  white 
Gaussian  noise,  scan  to  scan  fluctuation  of  the  target  echo 
signal,  and  a  utility  of  detection  which  increases  linearly  with 
warning  time.  (Author) 
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AD-600  880  ° 
OTS  Price  $7.00 


Div.   7,  31,  27 


Allls  (Louis)  Co.,  Milwaukee,  Wis. 

UGHTWEIGHT  ELECTRICAL  SYSTEM  STUDY  FOR 

HYDROFOIL  CRAFT. 

Interim  rept.,  Apr  63- Apr  64 

Apr  64,  510p 

Contract  NObs88478,  Pro].  SS600  000.  Task  1721 

Unclassified  report 

Descriptors:  (*Power  equlpnient.  Hydrofoil  boats), 
(♦Hydrofoil  boats.  Power  equipment).  Electric  power  pro- 
duction. Power  supplies.  Gas  turbines.  Generators,  Gears, 
Electric  motors.  Lighting  equipment.  Voltage  regulators. 
Frequency  convertors.  Circuit  breakers.  Static  dischargers, 
Radiofrequency  interference.  Heaters,  Transmission  lines. 
Costs. 

Contents: 

Introduction  and  Summary 

Scope  of  Investigations 

Conclusion  and  Recommendations 

Engine 

Gearing 

Electrical  Rotating  Machinery 

Exciter- Voltage  Regulator 

Transmission 

Lighting 

Conyersion  Equipment 

Protection  Equipment 

Radio  Frequency  Interference 

Heating 

^wcial  Electrical  Equipment-Load  Sharing 

Electric  Power  Generation 

Optimized  60  Cycle  System 

400  Cycle  System 

1200  Cycle  System 

3200  Cycle  System 

Mission  Time 

Costs 


AD-600  951 
OTS  Frlc6  $1.00 


DlT.  7 


Unicm  Carbide  Corp..  Parma,  Ohio. 
THIN  FUEL  CELL  ELECTRODES. 
Quarterly  rept.  no.  3,  1  Dec  63-1  Mar  64, 
by  K.  V.  Kordesch.  1  Mar  64,  39p 

Contract  DA36  039AMC02314E.  Task  1G6  22001A0i.3  04 

Unclassified  report 

Descriptors:  (•Electrodes,  Fuel  cells),  (♦Fuel  cells.  Elec- 
trodes). (*Batterles  and  components.  Fuel  cells).  Environ- 
mental tests.  Carbon  dioxide.  Electrolytes.  Nickel,  Hydrogen. 
Air,  Test  equipment.  Tests,  Factor  analysis. 

The  effects  of  gas  composition  changes,  temperature  in- 
crease and  variation  of  caustic  concentration  have  been  de- 
termined in  the  previous  quarter.    This  descriptive  series  is 
continued  with  the  report  of  results  of  pressurlzation,  influence 
of  carbon  dioxide  from  the  air,  behavior  of  electrodes  under 
abuse-testing  condition^  (such  as  gas  reversal,  shorting, 
electrolyte  loss),  and  at  freezing  temperatures.   More  opera- 
tional life  date  on  larger  cells  are  presented.   The  program 
for  factorial  testing  of  electrode  processing  variables  has 
already  revealed  many  interesting  facts.    While  It  Is  too  early 
to  evaluate  life  date,  significant   differences  can  already  be 
pointed  out  by  comparison  of  polarization  data  of  differently 
manufactured  axid  catalyzed  electrodes.   To  round  out  the 
testing  program,  performance  in  immobilized  caustic  electro- 
lytes has  been  checked.   Some  modifications  in  the  nickel 
backing  were  made  in  an  effort  to  make  the  electrodes  more 
rugged  and  better  suited  for  larger  batteries.    (AuUrar) 


AD-601  007  Div.  7,  8,  Jt 

OTS  Price  $1.25 

General  Electric  Co.,  Pleasanton,  Calif. 

THE  INVESTIGATION  OF  THERMIONIC  CONVERTER 

OPERATING  WITH  HIGH  TEMPERATURE  COLLECTOR. 

Quarterly  technical  repi.  no.  1, 

by  E.  Blue  and  J.  H.  Ii^ld,    May  64,    41p   GEST  20*. 

Contract  AF33  615  1545.  ProJ.  8173.  Task  8x7305 

Unclassified  report 

Descriptors:    (Thermionic  converters,  Performance 
(Engineering),  ('Electrodes,  Temperature),  (•High- 
temperature  research).  Electron  guns,  Filamenis,  Tempera- 
ture, Teat  equipnoent.  Work  functions. 

This  repurt  presento  the  current  status  of  an  experimental 
investigation  of  thermionic  converters  with  high  tempera,.ure 
collectors.    This  program  is  being  conducted  in  order  to  permit 
better  definition  of  performance  capabilities  for  nuclear 
thermlunlc  systems  operation  with  elevated  collector  tempera- 
tures.  The  effort  has  been  focussed  on  materials  and 
temperatures  of  direct  interest  to  the  STAR-R  concept.    (Author) 


AD-601  082  Div.    7,  26 

OTS  Price  $0.50 

Weston  Instruments  and  Electronics  Div.. 

Daystrom,  Inc.,  Newark,  N.  J, 

PRODUCTION  ENGINEERING  MEASURE  FOR  RUGGEDIZED 

TAUT  BAND  SUSPENSION  PANEL  METERS  PER  SIGNAL 

CORPS  TECHNICAL  REQUIREMENTS  SCS-43A. 

Quarterly  progress  rept.  no.  12,  1  Jan-31  Mar  64. 

31  Mar  64.    lOp 

Contract  DA36  039sc85952 

Unclassified  report 

Descriptors:    (*Meters,  Panel  boards  (Electricity), 
{•Panel  boards  (Electricity),  Meters),  Production. 
Ammeters,  Design,  Manufacturing  methods. 


AD-601  128  Div.  7 

OTS  Price  $1.00 

Lockheed  Missiles  and  Space  Co.,  Sunnyvale,  Calif. 

LIMITED-CYCLE  SECONDARY  BATTERY  USING  LITHIUM 

ANODE. 

Final  rept., 

by  H.  Bauman.  May  64,  35p 

Contract  AF33  657  11709,  Pro].  8173,  Task  817304  20 

APL  TDR64  59 

Unclassified  report 

Descriptors:  (•Batteries  and  components.  Electrodes). 
(•Spacecraft,  Batteries  and  components),  (*Electrolytes, 
Storage  batteries).  Anodes  (Electrolytic  cell),  Lithium.  Cath- 
odes (Electrolytic  cell).  Lithium  compounds.  Copper  com- 
pounds. Fluorides,  Cobalt  compounds.  Polarization,  Conduc- 
tivity. Solubility,  Lactones,  Aliphatic  compounds.  Oxides,  So- 
dium compounds.  Phosphates,  Carbonates,  Sulfur  compounds. 
Corrosion,  Aluminum,  Containers. 

The  Uthlum-cuprlc  fluoride  and  llthlum-cobaltic  fluoride 
electrochemical  systems  were  Investigated  with  eventual  bat- 
tery development  as  the  goal.   Specific  conductivities  of 
,0134/Omega/cm  and  .0068/Omega/cm  were  experinaentally 
determined  for  solutions  of  sodium  hexafluorophosphate  in 
butyrolactoae  and  propylene  carbonate.    Cells  with  reference 
electrodes  showed  lithium  anode  polarization  of  70  mv  during 
a  100-hr  discharge  at  1  ma/sq.  in  NaFF6-propylene  carbonate 
and  150  mv  under  similar  conditions  with  NaPF6-butyrolactone 
electrolyte.    Approximately  90-percent  utilization  of  lithiimi 
was  achieved  In  these  tests.   Cuprlc  fluoride  cathodes  were 
prepared  from  cuprlc  fluoride -sliver  flake  blends.   Utilization 
of  72  percent  was  achieved  for  cuprlc  fluoride  to  1.5-v  polarl- 
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tatton,  which  is  approximately  equivalent  to  a  2.0-v  cell  end- 
point.   Values  of  128  w-hr/lb  of  electrodes  or  24  w-hr/lb  of 
electrodes  and  electrolyte  actually  used  were  obtained  during 
these  tests.    Aluminum-cased  cells  discharged  with  a  profiled 
load  rate  had  lower  weight-to-energy  figures  than  the  previ- 
ous test  cells.    Figures  of  4  to  15  w-hr.^b  of  electrode  and 
electrolyte  were  obtained  at  1.2  to  0.6  tta/sq.  in.  current  den- 
sity to  a  2.0-v  endpolnt.  (Author) 
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OTS  Price  $1.00 

Laboratory  for  Electroscience  ResearUi,  New  York 
Univ.,  N.  Y. 

ON  THE  PROPERTIES  OF  COMBINATtlDNS  OF  PARA- 
METRIC ELEMENTS. 
Scientific  rept.  no.  10  I 

by  J.  Klapper  and  M.  S.  Ghausi.    Mar  (4,   31p 
NYU  TR400  93  ]  ; 

Contract  AF19  628  379,    ProJ.  5628   T4$k  562806AFCRL 
AFCRL    64  305 

Uoiilassifled  report 

Descriptors:    (*Electrlcal  networks,  Bbrnthesis),  (•Circuits, 
Electrical  properties),  Nonlinear  systems,  Resistance 
(Electrical),  Capacitance,  Inductance,  Pumping  (Electronics), 
Parametric  amplifiers.  Frequency,  EJnergy  conversion. 
Series,  Equations,  Graphics,  Signals.  ' 


This  paper  discusses  the  properties  of  Combinations  of 
nonlinear  elements,  both  resistive  and  reactive,  under  small 
signal  conditions.   A  linear  equivalent  circuit  and  energy 
relations  are  derived  for  a  circuit  contiainlng  nonlinear 
resistance  (NR),  nonlinear  capacitance  (NC).  and  nonlinear 
Inductance  (NL);  each  pumped  with  an  Srbitary  phase  angle. 
Such  circuits  exhibit  a  number  of  useful  properties  not  found 
in  circuits  having  only  a  single  nonlinear  element.    Amcmg 
them  are:  the  possibility  of  unilateraliaation  over  a  frequency 
band,  parametric  amplification  with  lower-frequency  pumping 
and  without  using  higher-order  nonlinearities ,  and  converters 
with  considerably  more  up-converter  gain.    The  conditions 
for  such  operation  are  discussed.  (Author) 
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Naval  Research  Lab.,  Washington,  D.  C. 

DIRECT  ENERGY  CONVERSION  LITERATURE 

ABSTRACTS. 

Rept.  uo.  7 

oomp.  oy  Eileen  Plckenpaugh.    *pr  6t,    124p 

Unclassified  report 

Descrlpiors:  (*Blbllographies,  Energy  conversion), 
(•Energy  conversion,  Bibliographies),  (*Abstracts,  Energy 
conversion).  Thermionic  emission,  Thermoelectricity, 
Photoelectric  eifect.  Electrochemistry,  Magneiohydro- 
dynamics,  Energy. 

A  collection  of  references  from  various  sources  covering 
the  current  literature  on  ihermoelectrlcity,  thermionic 
emission,  photoe.ectrlc  processes,  magnetohydrodynamlcs, 
electrochemical  processes,  energy  storage,  and  energy 
sources.    (Author) 
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Harry  Diamond  Labs.,  Washington,  D.  C. 

A  TEMPERATURE-COMPENSATED,  LOW-VOLTAGE 

REGULATOR. 

by  David  C.  Auth.  30  Apr  64,  20p 

Proj.  96300 

HDL  TR122 

Unclassified  report 

Descriptors:  (♦Voltage  regulators.  Design),  Thermistors, 
Silicon,  Transistors,  Resistors,  Avalanche  diodes. 
Temperature,  Feedback  amplifiers. 

A  solid-state,  low-voltage  regulator  accurate  to  0.1  percent 
with  temperature  stability  has  been  developed.    Employing 
thermistor  compensation,  forward -biased  diodes,  and 
matehed  silicon  transistors,  It  represents  a  significant 
advance  in  the  state-of-the-art.   The  circuit  discussed 
herein  yields  1.500  ±  0.001  v  at  1  to  15  ma  with  input  voltages 
of  8  to  12  V  over  the  temperature  range  -10  to  +40  C. 
Circuit  design  and  derivations  for  temperature  compensation 
using  thermistors  and  silicon  resistors  are  covered  in 
detail  along  with  general  design  criteria  for  low-voltage 
regulators.    (Author) 


Qulton  Industries,  Inc.,  Metuchen,  N.  J^ 
LITHIUM-NICKEL  HALIDE  SECONDA^V  BATTERY 
INVESTIGATION.  I 

Quarterly  technical  progress  rept.  no.  2, 
by  A.  E.  Lyall  and  H.  N.  Seiger.  12  Jun  |4,  23p 
Contract  AF33  615  1266,  Proj.  8173,  T»Sk  817304 

Undlassifled  report 

Descriptors:  (•Batteries  and  components.  Alkaline  cells), 
(•Electrodes,  Batteries  and  components),  (•Electrolytes, 
Conductivity),  Anodes  (Electrolytic  cells),  Electrolytes, 
Conductivity,  Nickel  compounds.  Chlorides,  Fluorides,  Lithium, 
Lithium  compounds.  Polarization,  Binders,  Aliphatic  com- 
pounds, Carbonates,  Aromatic  compounds. 

The  work  Is  concerned  with  electrolyte  conductivities, 
positive  and  negative  electrode  preparatt(»s,  and  half  cell 
studies.   The  half  cell  studies  show  that  as  the  NiC12  (the 
charged  positive  material)  is  reduced  t«  Ni  the  polarization  of 
this  electrode  decreases.    The  polarization  of  the  negative 
electrode,  oo  the  other  hand,  increases  as  the  electrochemical 
reaction  results  in  the  progressive  change  of  Li  into  Li  CI.    The 
latter  can  be  reduced  by  the  incorporation  of  a  conductive 
diluent.  (Author) 

33 


AD-601  252 
OTS  Price  $3.60 


Div.  7,  5.  13 


Jackson  and  Moreland,  Inc.,  Boston,  Mass. 
POWER  GENERATION  FOR  HIGH-RELL^BILITY  QUADRU- 
PLE-DIVERSITY COMMUNICATIONS  SYSTEMS. 
by  A,  E.  Fitzgerald.  Jan  63,  38p 
BSD  TDR64  411 

Unclassified  report 

Descriptors:  (♦Electric  power  production.  Communication 
systems),  (•Communication  systems.  Electric  power  produc- 
tion), (*Power  supplies.  Communication  systems).  Power 
plante  (Establishments),  Diesel  engines.  Generators,  Voltage 
Abundance,  RellabUity,  Graphics.  Design,  Operation,  Electri- 
cal equipment.  Diversity  receptton. 

As  a  result  of  studies,  the  following  conclusions  are  in 
order:   (l)   There  should  be  six  dlesel-engine-generators  per 
plant.    (2)    Four  of  these  dlesel-engine-generators  should  carry 
the  fuU  load,  two  supplying  power  to  each  of  two  separate 
busses.   The  two  remaining  generator  units  are  to  be  used  as 
standby  or  spare  unite.    (3)   The  diesel-generator  unite  should 
be  sized  so  that  each  can  carry  half  the  technical  load  or  half 
the  total  interrupUhle  load,  whichever  Is  greater.    (4)   A  con- 
servative estimate  of  avaUabUity  for  such  a  power  plant  to 
carry  the  connplete  and  full  load  is  99.97  per  cent.   (5)   The 
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power  plant  availability  In  reference  to  supplying  only  the  tech- 
nical load  portion  of  the  full  load  is  essentially  100  per  cent. 
The  number  of  spare  diesel-engine-generator  units  for  tt»e 
power  plant  is  basically  determined  by  attaining  satisfactory 
availability  of  the  power  supply  to  accommodate  the  sturt-term 
internqitible  electronic  and  utility  lotKls.  (Autlior) 
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Jackson  and  Moreland,  Inc.,  Boston,  Mass. 
POWER  DISTRIBUTION  FOR  HIGH-RELIABILITY 
QUADRUPLE-DIVERSITY  COMMUNICATIONS  SYSTEMS, 
by  A.  E.  Fitzgerald.    8  Feb  63,  22p 
ESD  TDR64  412 

Unclassified  report 

Descriptora:     ('Power  supplies.  Communication  systems), 
(♦Communication  systems.  Power  supplies),  (*Electrlcal 
networks.  Power  supplies).  Electrical  equipment.  Generators, 
Voltage,  Abundance,  Reliability,  Electric  currents.  Distribu- 
tion, Design.  Diversity  reception. 

The  object  of  tills  study  is  to  make  recommendations  for  a 
conceptual  power  distribution  layout  suitable  for  high- relia- 
bility quadruple-diversity  communication  system  stations 
having  a  six  engine-generator,  double-bus,  primary  power 
plant.   As  a  result  of  these  studies,  ibe  distribution  system's 
principal  features  are:   (1)  Two  generators  manually  trans- 
ferable between  busses.    (2)   Two  non-transferable  generators 
per  bus.    (3)  Technical  and  Interruptible  Electronics  loads 
manually  transferable  between  busses.    (4)  Half  the  Utility 
load  connected  to  each  bus  and  not  transferable  between  busses. 
(5)  Interruptible  Electronics  and  Utility  loads  on  either  bus 
shed  automatically  vpoa  loss  of  an  operating  generator  on  that 
bus.  (Author) 


Hyletronlcs  Corp.,  Burlington,  Mass. 
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Final  rept. 
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Undaaslfled  report 


Prepared  for  Lincoln  Lab.,  Maas.  bist.  of  Tech.,  Lexington. 

Descriptors:  (^Transmission  lines,  Phased  arrays), 
(•Phase  control  devices,  Design),  (•Dielectrics,  Waveguides), 
Ferrltes,  Microwave  equipment,  Dlilerentlating  circuits, 
Hysteresis,  Temperature,  Scattering,  Phase  shift. 

This  report  presents  the  results  of  an  investigation 
directed  toward  the  development  of  a  rotatlng-field  phaser 
utilizing  the  microwave  properties  of  ferrite.   The  objective 
of  tlie  program  was  to  advance  the  art  of  phaser  desi^  so  as 
to  extend  the  range  of  application  of  the  device  and  to  over- 
come some  of  the  limitations  inherent  in  existing  devices 
which  use  other  principles  to  perform  the  same  circuit  Amo- 
tion. (Author) 


AD-601  419  Dlv.   7,  10 

OTS  Price  $0.75 

Battelle  Memorial  Inst.,  Columbus,  Ohio 

MULTIFUELED  THERMAL-ENERGY-CONVERSION 

SYSTEMS. 

garter ly  progress  rept.  no.  7,  1  Jan-31  Mar  64 

b^  H.  R.  Hazard  and  J.  D.  Hummell.    31  Mar  64,   21p 

Contract  DA36  039SC90838,    Pro].  1G22001A  053  03 

Unclassified  report 

Descriptors:  (*Electrlc  power  production.  Generators), 
(•Thermionic  converters,  Heating),  (*Boilers,  Portable), 
Energy  conversion.  Heaters,  Steam  power  plants.  Fuels, 
Atomization,  Ultrasonic  radiation. 
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Electrochlmica  Corp.,  Menlo  Park,  Calif. 

DIRECT  AMMONIA-AIR  FUEL  CELL. 

Quarterly  rept.  no.  2,  1  Oct  63-1  Jan  64 

by  Robert  E.  Kuppinger.  1  Jan  64,  6^     - 

Contract  DA36  039AMC03245E,  Task  1G6  22001A053  04 

Unclassified  report 

Descriptors:  ('Fuel  cells.  Ammonia),  (•Ammonia,  Fuel 
cells),  •Combinatorial  analysis,  •Electrochemistry, 
Performance  (Engineering),  Electrodes,  Nickel,  Nickel 
compounds.  Oxides,  Electrolytes,  Gas  seals.  Magnesium 
compounds.  Voltage,  Analysis  of  variance.  Experimental 
data,  Chromatograptiic  analysis.  Polarization,  Air. 

Experimental  runs  were  conducted  on  direct  ammonia  fuel 
cells.    Effects  of  temperature,  composition,  as  well  as  run 
effect  and  block  effect  were  investigated  extensively  through 
a  statistical  study  program.   The  block  effect  was  due  to 
the  employment  of  two  separate  sets  of  cells — thus 
reflecting  possible  differences  in  cell  preparation.    The  data 
was  subjected  to  a  detailed  analysis  of  variance  testing  all 
primary  and  interaction  effects.   Measurement  of  single 
electrode  potentials  was  made  by  means  of  a  new  type  of  a 
nlclcel-nickel  oxide  reference  electrode.   The  development  of 
this  reference  electrode  is  essential  to  all  present  and 
future  kinetic  studies  on  systems  of  this  type.   Ejq>erimental 
approaches  related  to  problems  in  sealing  cells  and  to 
electrode  flooding  are  discussed.    Data  on  pertormance  of 
complete  laboratory  direct  ammonia-oxygen  fuel  cells  are 
presented  and  discussed.    (Autlior) 


The  objective  of  the  task  is  to  investigate  the  feasibility 
at  utilizing  wood,  cliarcoal,  coal,  or  other  locally  available 
fuels  found  in  world-wide  areas  as  a  beat  source  for  a  thermo- 
electric generator  or  small  engine-driven  generator  capable 
<rf  producing  150  watts  of  electric  power.    The  study  of  small 
steam  boilers  of  minimum  size  and  weight  for  a  solid-fuel- 
fired  power  source  was  continued.   Control  problems  were 
solved  by  developing  a  natiiral-circulatlon  boiler  having 
considerable  water  and  steam  storage,  and  satisfactory 
opeeration  was  demonstrated.    An  available  ultrasonic  atomizer 
proved  to  be  too  large  for  a  multifuel  liquid-fuel  burner. 
Development  of  a  much  smaller  atomizer  is  in  progress. 
(Author) 
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INVESTIGATION  OF  THIN  FILM  CADMIUM  SULFIDE 
SOLAR  CELLS. 

Quarterly  technical  progress  rept.  no.  2.  25  Feb- 25  May  64 
by  J.  C.  Schaefer,  R.  J.  Humrick,  and  R.  F.  Belt. 
May  64,  46p 

Contract  AF33  615  1248,  Pro].  8173,  Tasks  817301,  817332 

Unclassified  report 

Descriptors:  (*Solar  cells.  Films),  (•Cadmium  compounds. 
Sulfides),  Vapor  plating.  Vacuum  apparatus,  Sii^e  crystals. 
Titanium,  Ccqiper  compounds.  Chlorides,  Indium, 
Molybdenum,  Silicon  conqwundB,  Monoxides,  Surface 
properties ,  Energy  ccoversion.  Effectiveness. 
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CoMlderable  emphasis  has  been  placed  on  the  development 
Of  ttw  cfaemlplated  or  immersion  technicfie  for  the  barrier 
toraatton.   Galas  of  about  40%  in  conversion  efficiency  have 
been  realized  over  the  standard  efflcienqy  of  2.6%.    Lighter 
weigU  solar  cells  have  been  fabricated  m  titanium  substrates 
with  high  power  to  weight  ratios.  Solar  cells  usii«  H-film  as 
the  substrate  material  have  been  made  with  efficiencies  of 
Ofer  4%  and  power  to  weig^  ratios  greater  than  40.    The 
▼scuum  deposition  of  CdS  on  sii^  crystal  CdS  has  been 
performed  to  8tu<fy  effects  of  substrate  perfection  on  the  quality 
of  the  film.   Solid  state  reactions  of  CuCl  and  CdS  were 
tarestlgated  in  order  to  prepare  more  effective  barriers. 
bidlum  plated  Mo  substrates  were  utilized  to  provide  ohmic 
contacts  at  the  CiB  substrate  interface.   Spectral  response 
of  electrtqilated  and  chemlplated  cells  as  a  function  of  time 
shows  that  the  latter  appear  to  be  more  stable  in  ordinary 
amblents.    The  use  of  SiO  thin  films  on  the  top  surface  of  the 
cells  has  led  to  a  more  stable  cell  in  the  presence  <rf  water 
vapor.   Optical  studies  on  the  chemiplated  barrier  layer  have 
confirmed  a  Cu2-xS  compound  of  a  thicknBss  of  about  1800A 
and  exhibiting  free  carrier  absorption.   Theoretical  work 
has  been  limited  to  a  model  based  on  surface  states.    (Author) 
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Calvin  ColL,  Grand  Rapids,  Mich. 

SOEVER  MURATION  AND  TRANSPORT  MECHANISM 

OTUIXES  IN  SILVER  OXIDE-ZINC  BATTERIES. 

^laxterly  progress  rept.  no.  2,  1  Mar-1  Jun  64. 

bjr  T.  P.  Dlriue.    1  Ju;i  64.    19p 

Contract  AF33  615  1236,  ProJ.  8173,  Taslc  817304  16 

ll»cIassUied  report 

Descriptors:   ('Batteries  and  components.  Alkaline  cells), 
<* Alkaline  ceUs,  Electrochemistry),  (•SUrface-actlve 
Mbstances),  Silver  compounds.  Oxides,  Zinc,  Transport 
properties.  Electrolytes,  Battery  separators.  Performance 
(Engineering),  Cellulosic  plastics.  Ions,  DJfuslon,  PoUssium 
compounds.  Zinc  compounds.  Anodes.  Life  expectancy. 

The  effect  of  the  presence  of  surfactants  la  the  electrolyte 
of  sUver-zlnc  batteries  on  the  cycle  life  has  been  briefly 
Investigated.   In  some  cases  there  is  an  improvement  in 
0]«le  life.   To  determine  the  reson  for  this,  the  effect  of 
surfactants  on  the  following  processes  has  also  been  investi- 
gated: (1)  silver  ion  diffusion  through  ceUophane;  (2)  throwing 
power  of  a  potassium  zlncate  solution;  (3)  HmiHng  passivation 
current  density  for  the  zinc  anode;  (4)  polarographlc  redaction 
potential  of  zincate  ions;  and  (5)  dncate  ion  diffusion  through 
cellophane  membranes.   (Author) 
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Harry  Diamond  Labs.,  Washii^tcn.  D.  C. 
THE  CONSTRUCTION  OF  A  TWO-SECTICW  TRANS- 
FORMER HAVING  A  TOTAL  LENGTH  LESS  THAN  A 
QUARTER  WAVELENGTH, 

by  Danny  W.  McDonald  and  Burton  J.  Udel^pn.   30  Apr  64, 
20p 

Projs.  96300;  1P523801A300 
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Unolssiatfled  report 

Descriptors:  (*Transformers,  Design),  Blectrical 
e<riipment.  Theory,  Mathematical  models.  Impedance 
matching.  Waveguides,  Bandwidth,  SidebaiKto.  Resonance, 
Frequency,  Voltage,  Electromagnetic  wave  reflections. 
nisse  shift,  Graphics. 
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An  experiment  was  perfonned  to  verify  th*  authors'  new 
concept  that  a  two-section  transformer  may  be  designed  in 
which  tbe  length  of  each  section  is  less  than  a  quarter  wave- 
length and  may  be  treated  as  an  independent  variable. 
A  two-section  J-band  waveguide  tratoformar,  having  an 


arbitrarily  chosen  total  length  of  one-fifth  of  a  guide  wave- 
length, was  designed  to  match  a  4:1  impedance  mismatch 
at  5500  Mc.    The  design  procedure  is  described  in  detail, 
including  corrections  for  capacitive  reactances  Introduced 
by  each  step  discontinuity  in  the  waveguide.    The  e;q>eri- 
mental  results  are  in  excellent  argreenoent  with  the  desion 
objective.    (Author) 
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Microwave  Research  Inst.,  Polytechnic  Inst.  f>'.  Brooklyn. 
N.  Y. 

ELECTROMECHANICAL  PULSE  RS. 
by  Enrico  Levi.   May  64,   2^   PIBMRI 1129  63 
Contract  AF30  602  2149,  ProJ.  4506,  Task  450603 
RADC  TDR64  109 

Unclassified  report 

Descriptors:  (*Electron>echanlcal  ccmverters, 
FeaslbUlty  studies),  (*Energy  conversion.  Pulse  generators), 
(♦Pulse  generators.  Energy  conversion).  Plasma  physics. 
Electromagnetic  fields.  Shielding,  Excltetion.  Radar 
transmitters.  Power  supplies. 

Considered  is  the  feasibility  of  generation  of  high  energy 
pulses  directly  by  electromechanical  power  conversion 
without  relying  on  intermediate  storage  in  electrical  form. 
Extremely  large  values  of  power  output  per  unit  volume  of  the 
machine  can  be  obtained  within  the  ambit  of  present  day 
technology  when  the  materials  are  pushed  to  the  limit  set 
by  tensile  strength.    As  an  example,  units  having  overall 
dimensions  comparable  with  those  of  a  medium  sized 
turbo-generator  can  be  built  to  deUver  energies  up  to  10  to 
the  10th  power  Joules  in  one  second  and  10  to  the  8th  power 
Joules  in  a  few  milliseconds.   Guiding  prLiciples  for  the 
design  of  these  generators  are  presented.  General  relations 
governing  the  performance  of  converters  enmloying  hot 
plasmas  are  established.   (Autooi) 
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Gulton  Indutttries,  Inc.,  Metuchen,  N.  J. 
DESIGN,  FABRICATION  AND  TESTING  OF  VENTED 
RECHARGEABLE  SILVER-CADMIUM  CELLS. 
Oiarterly  progress  rept.  no.  3,  1  Jan-31  Mar  64. 
by  J.  A.  Harmjit  and  J.  H.  Brent,  Jr.  31  Mar  64,  17p 
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Unclassified  report 

Descriptors:  (•Alkaline  ceUs,  Design),  (♦Batteries  and 
components.  Alkaline  ceUs),  Electxwles,  Voltage, 
Ohmmeters,  Resistance  (Electrical).  ConducOvity,  Tests. 
Electric  currents.  Storage  batteries.  Silver,  Cadmium 
Electric  terminals.  Standards,  Electric  discharKes 
Capacitance,  Dry  cells. 

The  design.  fabricaUon.  and  testing  of  vented,  rechargeable 
suver-cadmlum  ceUs  with  ampere-hour  capacities  of  4  6   9  0 
16.0,  22.0,  39.0,  and  69.0,  is  discussed.   CeUs  type  1  to  6*    "  ' 
were  re-designed  and  testing  was  performed  to  determine 
the  effect  of  discharge  on  the  ceU  terminal.   A  limiting 
discharge  rate  was  recommended. 
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Uttle  (Autiiur  D.)  Inc.,  Cambridge,  Mass. 

LOW  TEMPERATURE  OPERATION  OF  BATTERIES. 
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by  R.  A.  Home  and  David  L.  Richardson.    14  Mar  64.  26d 

Contract  DA36  039sc90706.  ProJ.  1G6  22001A053 

Unclassified  report' 


Division  7  -  ELECTRICAL  EQUIPMENT 


Descriptors:     (*Low-temperature  batteries,  Perform- 
ioce  (Engineerlag),  Batteries  and  components.  Primary  cells 
Mercury,  Alkaline  cells,  Zinc,  Thermal  insulation.  Ex- 
panded plastics,  iieaters.  Cold  weather  tests,  Low-teny)er- 
ature  research. 

For  short  missions  (less  than  2  hours),  tne  performance 
of  insulated  but  unheated  battery  systems  can  be  improved  . 
by  usiig  mercury  or  alkaline  zinc  cells  rather  thai  Loclanche 


cells.    For  longer  missions,  insulated  systems  with  either 
combustion  or  el<}ctrical  resistance  heaters  are  citable  of 
realizing  capacities  in  excess  of  lOw-hrAb.    Further  im- 
provement should  be  possible  by  improved  Insulation  -  still 
restricted  to  inexpensive  insulating  materials.    Reduction  of 
the  air  gap  between  battery  and  insulation  does  not  drastically 
alter  cool-down  rates,  but  it  does  enable  a  more  accurate  pre- 
diction of  system  cool-down  to  be  m.ade.  (Author) 
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ELECTRO^^CS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


8.   ELECTRONICS  AND 
ELECTRONIC  EQUIPMENT 


AD-600  914  DiT.  8 

OTS  Prloe  $3.60 

Norwegian  Defence  Research  Establishment,  ^>8lo} 

TRANSVERSE  WAVE  AMPLIFICATION  IN  PERIODIC 

ELECTROSTATIC  AND  MAQNETOSTATIC  FIELDS. 

Technical  note  no.  4 

by  KJell  Blotekjaer.   28  Feb  62,  31p 

Contract  AF61  052  531 

RADC  TDR62  262 

Unclassified  report 

Oeeorlptors:     (^Microwave  focusing,  Electron  beams), 
(^Electron  beams.  Microwave  amplifiers),  (*Electiomag- 
netic  pumps.  Microwave  amplifiers).  Amplifiers,  Direct 
current.  Electrostatics,  Magnetic  fields,  Cyclotron  waves. 
SjmohronizatlOQ  (electronics).  Noise  (Rwiio),  Gain,  Focusing. 

The  paper  presents  a  discuBsion  of  varioue  aspects  of  the 
■o-called  dc-pumped  electron  beam  amplifiers.   The  inter- 
action in  the  pump-field  Is  considered  as  a  ooufding  of  normal 
modes.   It  is  shown  that  all  dc-pumped  amplifiers  belong  to 
one  of  three  classes,  depending  on  the  type  of  coi4>ling  involved. 
The  baelc  design  of  several  possible  amplifiers  is 
■cetohed,  and  some  of  their  fundamental  properties  an 
discuBsed  briefly,  in  particular  the  noise  performance,  focus- 
ing requirements,  and  efficiency.    Experimental  results  of 
two  amplifiers  are  presented,  one  is  based  on  coupling 
between  cyclotron  waves  and  synchronous  waves,  and  the 
■eoond  is  based  on  coupling  between  the  two  synchronous 
waves.   The  latter  employs  a  magnetic  field  reversal  for 
transforming  the  synchronous  waves  to  cyclotron  waves,  thus 
permitting  a  design  with  no  periodic  structures,  with  poten- 
tial advantages  in  high  efficiency  tubes.  (Author) 


AD-600  930  Dlv.   8,  2,  5,  6 

OTS  Price  $2.00 

Linooln  Lab.,  Mass.  Inst,  of  Tech.,  Lexlijgton. 
HAYSTACK  ANTENNA  SYSTEM  STATUS  REPORT. 
Technical  rept. 

by  A.  O.  Kuhnel.    13  Sep  63,  71p  LL  TBSOfi 
Contraot  AF19  628  500 

BSD  TDReS  680 

I 

Unclassified  report 

Descriptors:  (* Microwave  equipment.  Antennas), 
(* Antennas.  Microwave  equipment).  Microwave  communica- 
tion sjrstems.  Radar  antennas.  Radio  astronomy,  Radar 
reflectors.  Drives,  Hydraulic  systems.  Control  systems. 
Structural  parts. 

The  Haystack  antenna  Is  a  oompooent  of  a  Ugh-performance 
microwave  experimental  ground  terminal  to  be  used  by 
Lincoln  Laboratory  tor  oonununications,  redar,  and  radio 
aetrooomy  InTestlgatlons.   The  Haystack  (eoUity,  located  at 
^mgsboro,  Massachusetts,  Is  a  Cassegralnian  reflector 
■yetem  with  a  main  reflector  diameter  of  120  feet,  a  focal 
length  of  48  feet,  and  a  design  frequency  of  10  kMcps.   The 
antenna  is  an  elevation-azimuth  system  containing  a  t^raullc 
servo  system  capable  of  both  analog  and  digital  position 
oootnl.   Physical  descriptions  of  the  antesina  reflector  sys- 
tem, elevation- azimuth  mount,  drive  system,  angle  data 
sjrstem,  control  system,  auxiliary  systeme,  and  alignment 
■yetam  are  given.   The  analytical  programs  in  structures  and 
dynamics  are  briefly  described.   (Auttior) 


AD-600  943  Dlv.  8,  17,  26 

OTS  Price  $0.75 

Aeroprojects,  Inc.,  West  Chester,  Pa. 

ULTRASONIC  WELDING  PROCESS  AND  EQUIPMENT  FOR 

CONSTRUCTION  OF  ELECTRON-TUBE  MOUNTS. 

Quarterly  progress  rept.  no.  5,  1  Jul-30  Sep  63. 

by  William  Rosenbez^.  30  Sep  63,  30p 

Contract  DA36  039sc86741 

Unclassified  report 

Descriptors:  ('Welding,  Ultrasonic  radiation),  (•Electron 
tubes.  Welding),  Wire,  Tensile  properties.  Test  equipment. 
Shock  (Mechanics),  Vibration,  Electric  connectors. 

Shock  and  vibration  tests  of  fine-  and  heavy-wire  weld 
specimens  were  completed  by  Chatham,  and  tensile-shear 
strength  tests  were  performed  by  Aeroprojects.    Equipment 
was  procured  tor  ultrasonic  ally  welding  a  broad  range  of 
electron-tube  types,  and  tooling  was  designed  and  fabricated 
tor  welding  Uie  Type  6080WB  electron-tube  mount.  (Autho^ 


AD-600  945 
OTS  Price  $2.25 


Div.  8 


Huj^s  Research  Labs.,  Malibu.  Calif. 
RESEARCH  ON  MILLIMETER-WAVE  TUBES. 
Interim  englueeriug  rept.  no.  4,  Apr  63-Mar  64 
by  D.  C.  Forster.    May  64.  92p 
Contract  AF33  657  11116 

Unclassified  report 

Descriptors:     (*Travellng  -  wave  tubes.  Extremely  hi^ 
frequency).  Electron  guns.  Extremely  high  frequency,  Design, 
Production,  Life  expectaiicy,  Performance  (Engineering). 

The  program  to  build  a  100-W  cw  ampliiier  at  W-band  is 
described.   Two  tubes  were  built  to  prove  ihe  design.   The 
demonstrated  resuits  are  briefly  as  follows:   Small  signal 
gain  -  15dB;  Small  signal  bandwidth  -  5%;  Cw  power  ouiput  - 
100  W  (mln);  and  Efficiency  -  15%  (min).    The  tube  is  a 
rugged  ceramic-metal  type  with  a  life  expectancy  of  over 
5000  hours.    A  feasibility  study  was  made  of  a  5  mm  amplifier 
which  will  eventually  deliver  30  W  of  cw  power  at  2  min. 
Extensive  work  on  gun  design  has  resulted  in  a  gun  satisfactory 
for  use  In  the  2  mm  tubes  to  be  built  during  the  next  phase. 
Three  5  mm  tubes  have  been  fabricated  and  evaluated  for  rf 
performance.    Feasibility  of  the  eventual  2  mm  design  has  been 
established.  (Author) 


AD-600  946 
OTS  Price  $5.60 


Dlv.  8.  22,  30 


37 


Fairchild  Space  and  Defense  Systems,  Syossey,  N.  Y. 
DESIGN  AND  DEVELOPMENT  OF  INDICATOR  MODULE 
MOD.  2  AND  INTEGRATED  MODULAR  PROGRAMMER. 
Monthly  progress  rept.  no.  10,  1  Feb-1  Mar  64. 
by  I.  McRae.  1  Mar  64,  55p 
Contract  DA30  069AMC170A 

Unclassified  report 

Descriptors:  (*Modules  (Electronic),  Design),  Mechanical 
properties.  Environmental  tests.  Safety,  Mounting  brackets. 
Reliability,  Feasibility  studies. .Failure  (Mechanics). 
Electronic  equipment.  Quality  control. 

The  program  followed  in  the  designing,  development,  and 
fabrication  of  a  prototype  Integrated  modular  programmer 
(IMP)  are  outlined.    This  IMP  consists  of  an  integrated 
Indicator  module,  detached  lever  power  and  rate  module,  and 
a  dual  purpose  safety  and  arming  module.    The  quality  control 
procedures  for  this  IMF  are  included  in  the  report. 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPB«ENT 


AD-oOO  i»61  DlT.  8,  26 

OTS  Price  $1.50 

Motorola.  Inc.,  Pheonix,  Ariz. 

COMPATIBLE  TECHNIQUES  FOR  INTEGRATED  CmCUlTS. 

Quarterly  rept.  no.  U,  1  Nov  63-31  Jan  64 

31  Jan  64.  59p 

Contract  AF33  616  827o 

Unclassified  report 

Descriptors:     (•Integrated  circuits ,  Communication 
equlpmeut),  (♦Transmitter  receivers.  Integrated  circuits), 
(•Commuutcatlon  systems.  Digital  systems),  Communication 
equipment.  Very  high  frequency.  Digital  systems.  Perform- 
ance (Engineering),  Circuits,  Amplifiers,  Transistor  ampli- 
fiers. Crystal  oscillators.  Design,  Packaged  circuits.  Packag- 
ing- 

The  first  portion  of  the  report  covers  the  120Mc  Trans- 
receivers.    A  brief  discussion  on  the  final  design  of  each 
Individual  block  is  Included.   The  second  section  covers  the 
fabrication  of  research  vehicle  devices.    This  section  comments 
briefly  on  the  special  circuits  being  fabricated  for  the  Digital 
Communication  System.    The  final  section  in  the  report  covers 
the  system  considerations  for  the  DCS  research  vehicle. 
(Author) 


AD-601  003 
OTS  Price  $8.60 


Div.  8,  6 


Descriptors:   (*Semicoaductor  devices.  Rectifiers), 
(♦Crystal  rectifiers.  Manufacturing  methods).  (•Crystal 
growtu.  Silicon  compounds),  (♦Silicon  compounds.  Carbides), 
Controlled  atmospueres,  Vacuum  furnaces.  Graphite, 
Sublimation.  Inopurities,  Aluminum. 

The  various  stations  of  a  pilot  line  are  described.    As  much 
of  the  processixig  as  possible  is  done  in  controlled  atmosphere 
dry  boxes.    The  design  of  the  new  sublimation  f\irnace  was 
completed  and  it  is  being  fabricated.    Further  development 
work  is  being  carried  out  on  the  crystal  growth  phase  of  the 
program.    With  the  addition  of  graphite  felt  to  ihe  furnace  as 
an  insulating  material,  pump  down  time  was  materially  re- 
duced.   Progress  is  being  made  on  the  solid  doping  tech- 
nique for  alimiiuum  and  p  and  n  type  Junctlooo  are  being  grown. 
(Author) 


Microwave  Associates,  Inc.,  Burlington,  Mass. 

HIGH  POWER  SEMICONDUCTOR  PHASE  SHIFTING  DEVICES. 

Final  progress  rept.,  1  Jan  62-1  May  64 

by  Joseph  F.  White.    May  64,  93p 

Contraci  NObar87291,  continuation  of  Contract  NOb8r81470, 

Proj.  SR008  03  02.  Task  9637 

Unclassified  report 

Descriptors:     (•Microwave  equipment.  Phase  shifters). 
(•Radar  equipment.  Phase  shifters),  (♦Semiconductor  devices. 
Phase  shifters),  (♦Phase  shifters.  Semiconductor  devices). 
Diodes  (Semiconductor),  Varactor  diodes,  L  band,  S  band. 
Radar  transmitters.  Radar  reflectors.  Phase  control  devices. 

The  report  summarizes  the  efforts  to  investigate  semi- 
conductor phase  shifting  techniques  in  the  L  and  S  frequency 
bands.    The  summary  describes  analyses  and  experimental 
studies  of  two  basic  phase  shifter  circuit  modes,  the  trans- 
mission phase  shifter  and  the  transmission-reflection  phase 
shifter.    In  the  latter  class ,  bot*.  continuous  and  discrete 
increment  phase  c<»trol  models  are  treated.   Highest  power 
and  lowest  Insertion  loss  results  were  obtained  using  the  trans- 
mission mode  enhancing  its  usefulness  in  phased  array  radar. 
The  transmission  reflection  circuit  mode  utilizing  PIN  diodes 
for  phase  control  basically  yields  swltchable  time  delay,  and 
models  were  constructed  which  were  operated  to  48  kilowatts 
at  L-band  and  5  kilowatts  at  S-band,    Continuous  phase  control 
for  low  power  applications  was  demonstrated  at  L  and  S-bands 
with  a  figure  of  merit  of  approximately  250  degrees  phase  shift 
per  decibel  of  insertion  loss  per  kilo-megacycle  of  operation 
using  the  transmission  reflection  mode.    These  used  180  Kmc 
cut-off  frequency  varactors  as  phase  control  elements.  (Author) 


AD-601  OOS 
OTS  Prtce  $0.75 


Dlv.    8,  26 


Westiiighouse  Research  Labs.,  Pittsburg^,  Pa. 
500  C  SILICON  CARBIDE  RECTIFIER  PROGRAM. 
Interim  techmcal  progress  rept.  no.  10,  1  Jan-31  Mar  64. 
by  H.  C.  Chang.  D.  R.  Thombmg.  C.  J.  Roach,  J.  Oetroskl, 
and  D.  L.  BarreU.    Apr  64.    2^ 
Coatraot  AF33  657  7027,  ProJ.  7  727, 

Uoklassifiod  report 


,.L-60l  020 
OTS  Price  $1.25 


Dlv.    8,  26 


Sylvanla  Electric  Products.  Inc.,  Waltham.  Mass. 
ACTIVE  THIN  FILM  TECHNIQUES  MICROMIN  PROGRAM. 
Interim  development  rept.  no.  7 

by  Egons  RasmaniS,  James  Cliue.  and  Robert  Tieman. 
26  May  64,   47p 

Contract  NOb6r87633,    ProJ.  SR008  03  03     Task  96-1 

Uuclaosif  led  report 

Descriptors:    (♦Semiconductor  devices ,  Microminiaturl«a- 
tion  (Electronics),  (•Silicon,  V^xjr  plating),  (♦Germanium. 
Vapor  platlug).  Diodes  (Semiconductor),  Transistors, 
Electron  beams.  Films.  Electrical  properties.  Heat  tre 
Crystal  growth.  Hall  effect.  X-ray  diffraction  analysis. 
Fbotoconductivlty. 

The  purpose  of  the  inrefltigatloo  Is  to  develop  a  process  for 
depositing  device-qualiiy  silicon  and/or  germanium  films  od 
glazed  polycrystalline  insuisting  substrates  by  vacuum 
evaporation  of  silicon  and/or  germaniimi  and  to  form  thin  film 
diodes  and  transistors  In  these  films.    Major  changes  in  the 
nigh  vacuum  evaporation  equipment  Included  removal  of  the 
chemical  baffle  and  replacement  of  both  the  former  electron 
gun  and  source  holder  by  a  compact  electron  beam  evaporation 
source.    The  rate  of  silicon  deposition  was  increased  from  2  to 
12  microns  per  hour.    Vacuum-deposited  silicon  insulated  gate 
field  effect  transistors  were  fabricated  with  transcv^nductances 
in  the  range  100  to  300.   The  electrical  characteristics  of  these 
devices. were  studied  for  use  in  a  preamplifier  circuit.   A 
number  of  annealed  silicon  films  have  been  analyzed  by  X-ray 
diffraction  which  show  that  during  annealing  of  rheotaxial 
silicon  films,  the  orientation  changes  from  preferred  (110)  with 
a  minor  of  (331)  to  (111)  orientation  and  which  firmly  establish 
the  improved  crystallographic  nature  of  rheotaxially  grown 
silicon  films.    Modifications  were  made  In  the  Hall  equipment 
for  Icw  temperature  work  and  improvements  were  made  in  ooetal 
contacts  to  the  silicon  films.   Derivation  of  the  equations  for 
PME  and  photoconductive  voltages  are  presented  for  calculation 
of  the  lifetime  of  minority  carriers  by  an  expression  independent 
of  light  intensity  and  of  surface  recombination  velocities. 
(Author) 


AD-601  049  Div.  8 

OTS  Price  $0.50 

Army  Electronics  Researcn  and  Development  [Agency/. 
Fori  Monmouth,  N.  J. 

ELECTROLUMINESCENT  RESPONSE  TO  PULSE  EXCITA- 
TION. 

by  Isidore  H.  Stein.  Apr  64,  ISp 
Task  IG6  22001A0S5  03  05 
AELRDL  TR2452 

Unclassified  report 

Descriptors:  (•Electroluminescence,  Display  systems), 
(•Excitation,  ElectrolumlDcsoence).  Pulse  generators,  Llgiit. 
Voltage. 
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ELECTRONICS  AMD  ELECTRONIC  EQUIPBO^NT  -  Division  8 


DiMlmllar  electroluminescent  cells  w^A  subjected  to  rec- 
tangular pulse  excitation  under  varying  parameters  of  pulse 
amplitude,  pulse  width,  and  repetition  rata.   Various  aspects 
of  the  electroluminescent  response  to  this  excitation  were  ob- 
•erved,  sucn  as  the  spectral  response,  hijf^-pulse -voltage 
breakdown,  vtalUllty  ot  light  emission,  aMi  average  brightness 
vuriaUoD.   A  mathematical  expression  for  average  bri^itness 
under  different  parameters  of  pulse  excitation  was  deduced. 
(Author)  ^ 


AD-601  OSS  DiT. 

OTS  Price  |1.7o 


8.5 


Air  Force  Cambridge  Researcn  Labs.,  Bedford,  Mass. 

VBUAL  DATA  TRANSMISSION. 

Flqralcal  Sciences  research  papers. 

tajr  Ronald  J.  Massa.   Apr  64,   6Mb 

ProJ.  4610 

AFCUL  64  323.  AFCRL    PSRP13 

Uncla^ttfied  report 

Descriptors:   (•Television  communlcatioa  systems,  Video 
signals),  (-Video  signals.  Bandwidth).  (•Bandwidth.  Reduction) 
Communication  systems.  Television  disi^lay  systems,  Coding. 
NavtKattoo. 


Statistical  coding  and  visual  fidelity  criterion  approaches  to 
the  telerision  bandwidth  reduction  problem  are  described  and 
contrasted.  *A  review  of  techniques  based  on  both  approaches 
u  presented.   A  brief  discussit^n  of  television  signal  properties 
and  several  television  user  applications  is  Included.    EmphasU 
ts  placed  on  bandwidth  and/or  power  reduction  through  consid- 
eration and  utilization  of  human  visual  summation  properties. 
A  class  of  reduced  rate  systems  with  randcxn -scanning,  ncn- 
information  bearing  masks,  and  amplitude  weighting  are 
presented  and  discussed.    (Author) 


AD-601  056 
OTS  Price  $1.50 


Diy.   8.26 


8FD  Laibs,  Inc.,  Union.  N.  J. 

DEVELOPMENT  OF  A  Ku-BAND  CR08BBD-FIELD 

AMPLIFIER.  T[ 

Final  development  rept.,  27  Jun  63-27  Mar' 64, 

Iqr  John  McBride  and  Fred  Feulnsr.   May  M,   51p  SFD  32F 

Contract  NObBr89S17  . 

Unclaif  tfted  report 
i 
Descriptors:   (Hflciowave  anqdifiers,  HkMmd).  X-band, 
Frequency,  Circuits.  Electrical  propertiBB,  Mechanical 
properties,  Mecuanlcal  properties.  Test  equipment 
(Electronics).  Design.  Production,  F^rformance  (Ei«lneerii%). 

This  is  the  final  engineering  report  Oi,  a  Ku-band  crossed- 
fleld  amplifier  development  program.   The  approach  used  here 
Is  essentially  one  of  scaling  the  slow  wave  circuit  of  a  proven 
X-l>and  crossed-ileld  amplifier.    Electrical  and  mechanical 
design  factors  and  subsequent  modiflcatioa*  thereto  are  treated 
in  detail  along  with  a  description  of  the  test  equipment  used  to 
evaluate  the  desl^.    Operating  performance  data  reveals  the 
re-entrant  stream  backward  wave  crossed-field  amplifier,  as 
developed  on  this  program,  to  be  capable  of  gains  in  excess  of 
20  cB)  over  a  wide  frequency  band.   The  tube  has  also  demon- 
strated a  peak  power  output  of  200  kw.   Tbeee  data  are  indic- 
ative of  the  characteristics  of  this  partictiUr  slow  wave 
oircolt  (a  choke  Supported  interdigiUl  line)  and  the  relative 
ease  of  ita  adaptanillty  to  other  frequency  bands.    (Author) 


AD-601  0S9 
OTS  Price  $0.75 


Div.  8 


bp  associates,  Palo  Alto,  Calif. 

SEMICONDUCTOR  MATERIALS. 

Interim  engineering  rept.  no.  3.  27  Dec  63->t6  Mar  64 

by  R.  J.  Archer.  O.  R.  Cook,  T.  L.  Larseni  E.  E.  Loebner  and 

H.  T«wohii4eer.  36  Mar  64.  38p 


Contract  NOb8r89489,  ProJ.  SR008  0301.  Task  9475 

Unclassified  report 

Descriptors:  (*Semlcqpductor8.  Materials),  (*Gallium 
alloys.  Arsenic  alloys).  (•Gallium  alloys,  Phosphorus  alloys), 
(•Diodes  (Semiconductor),  Materials),  Semiconductor  devices'. 
Display  systems.  Luminescence,  Emissivlty.  Crystals, 
Optical  properties. 

Work  on  integrated  GaAs  and  GaAs-P  el  diode  arrays  is 
described.  Experiments  are  reported  on  heat  treatment 
attempts  to  improve  the  cpiality  and  uniformity  of  GaAs-P  raw 
materials.  External  el  quantum  yield  of  state-of-the-art  GaAs- 
P  crystals  is  compared  with  tnoee  of  GaAs  materials.  A 
preliminary  discussion  of  control,  storage  and  switching 
matrices  for  injection  el  display  panels  is  given.  (Author) 


AD-601  061 
OTS  Pricp  $0.75 


Div.  8,  25 


39 


Radio  Corp.  of  America,  Harrison,  N.  J. 

AN  L-BAND  TUNNEL  DIODE  OSCILLATOR. 

Quarterly  progress  rept.  no.  7,  1  Dec  63-29  Feb  64, 

by  D.  E.  Nelson.  R.  (Sold,  and  E.  T.  Casterline. 

29  Feb  64.  2Sp 

Contract  DA36  039SC90773,  ProJ.  1G6  22001A066 

Unclassified  report 

Descriptors:  (•Tunnel  diodes,  Oscillators),  (*Oscillators, 
Tunnel  diodes),  Manufacturing  methods.  Gallium  compouiuk, 
Arsenides,  Radlofrequency,  Circuits,  Transistors.  Modula- 
tors, Frequency  modulation.  Performance  (Engineering),  In- 
termetalllc  ocnnpounds.  Arsenic  alloys.  Gallium  alloys, 
L  band.  Zinc. 

A  standard  process  for  fabricating  600  ma  gallium  arsenide 
tunnel  diodes  was  evolved.   A  sin^lified  rf  circuit  was  de- 
veloped which  simplifies  packaging  in  a  small  volume.   A  new 
transistor  current  regulator  for  TDOs  was  given  preliminary 
test.   The  major  objective  is  improved  operation  over  a  wide 
ambient  temperature  range.   A  transistor  modulator  for  FM 
nwdulatlng  the  TDO  was  fabricated.   The  unit  meets  the  re- 
quired pulse  width  and  repetition  frequency  for  the  specified 
values  of  control  resistance.  (Author)    - 

AD-601  069  Dlv.   8,  25 

OTS  Prtce  $1.25 

Aerospace  Corp.,  (jos  AngelegJ,  Calif. 

BREAKDOWN  IN  WAVEGUIDES  DUE  TO  THE  B4ULTI- 

PACTOR  EFFECT. 

by  H.  M.  WachowsW.    May  64.   50p  TDR269  99905 

Contract  AF04  695  269 

SBD   TDR64  77 

Unclassified  report 

Descriptors:   (•Waveguides,  Malfunctions),  (•Secondary 
emission.  Waveguides),  Electrical  properties.  Gases, 
Pressure,  Radlofrequency,  Elections,  Resonance,  Graphics, 
Theory. 

This  report  presents  the  theory  of  the  multipactor  effect 
and  applies  it  to  the  problem  of  transmitting  high  power  levels 
through  waveguides  operating  at  low  gas  pressures.    The 
multipactor  effect  is  a  secondary  electron  resonance  phe- 
nomenon.  As  such,  it  can  occur  only  for  certain  combinations 
of  operating  conditions.   Charts  are  presented  showing  the 
operating  conditions  which  lead  to  the  multipactor  effect  in 
its  various  modes.   It  is  shown  that  only  the  high  order 
breakdown  modes  are  of  concern  for  ordinary  waveguide 
operation.    The  theory  shows  that  breakdown  In  the  hl^r 
order  modes  is  possible  only  for  certain  very  restricted 
ranges  of  peak  voltage.   Therefore,  it  is  quite  unlikely  that 
multipactor  breakdown  will  actually  occiir  In  an  ordinary 
rectangular  waveguide.   Since  published  experimental  measure- 
ments of  the  multipactor  breakdown  conditions  agree  very 
well  with  the  theory  presented  here,  this  theory  can  be  used 
with  a  hl^  degree  of  confidence  in  making  predictions  of 
multipactor  breakdown  possibilities.    (Author) 
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AD-601  073  Dlv.    8.  26 

OTS  Price  $0.75 

Sperry  Microwave  Electronics  Co..  Clearwater.  Fla. 

PRODUCTION  ENGINEERING  MEASURE.    YIG  SPHERES 

AND  LIMTTERS. 

Quarterly  progress  rept.  no.  3.  29  Nov  63-29  Feb  64. 

by  J.  Andrews  and  D.  Tribby.    29  Feb  64.    29p, 

SJ222  0045  3 

Contract  DA36  039AMCO1477E 

Unclassified  report 

Descriptors:    (♦Ferroelectric  crystals.  Manufacturing 
methods).  (*Single  crystals.  Spheres).  (*Umiter8,  Manufac- 
turing methods),  (♦Spheres,  Single  crystals).    Production 
control.  Iron,  Garnet,  Yttrium,  Crystal  growth.  Polishes, 
Surface  properties,  Encapsulation,  C  band,  L  band,  S  band. 

An  improvement  was  achieved  in  sftere  surface  finish, 
resulting  in  reduced  linewidths.   The  RASOR  program  prooeede 
satisfactorily.   Encapsulation  fixtures  were  constructed  which 
increase  the  efficiency  of  alignment  and  encapsulation.   A 
technique  for  establishing  a  correction  factor  was  devised, 
which  enhances  the  accuracy  of  the  llnewidth  measurement 
system.    Limiters  were  hi^  power  tested  in  S  band  with  pre- 
liminary tests  performed  ih  L  band.    Temperature  stability 
testing-Vas  initiated  in  C  band.   Ten  batches  of  single  crystal 
material  was  fired  this  quarter.   Satisfactory  progress  was 
Indicated  in  the  quality  of  the  crystals  derived.    (Author) 


AD-601  085  Dlv.    8 

OTS  Price  $0.75 

Army  Electronics  Research  and  Development  Agency, 

Fort  Monmouth,  N.  J. 

SPARK-GAP  STUDIES. 

Technical  rept. 

by  S.  Levy.  Apr  64,  24p 

Task  IG6  22001A055  02  24, 

AELRDL   TR2454 

Unclassified  report 

Descriptors:    (♦Radar  equipment.  Modulators),  (♦Electronic 
switches.  Electric  discharges),  (♦Electrodes,  Erosion), 
(•Sparks,  Electronic  switches).   Saturable  reactors.  Copper 
alloys.  Tungsten  alloys,  Cooliog,  Ultraviolet  radiation. 

Erosion  measurements  were  made  using  copper-tungsten  as 
an  electrode  material.   The  erosion  rates  for  this  material 
were  far  below  the  erosion  rates  for  other  electrode,  materials 
shown  in  the  literature.   Tests  were  performed  with  and  with- 
out a  saturable  reactor  In  the  anode  circuit.   With  the  satur- 
able reactor,  a  reduced  electrode  erosion  was  observed. 
Various  triggering  schemes  were  evaluated.    Ultraviolet  lig^t 
decreased  the  time  jitter  from  0.4  microsecond  to  below  5 
nanosceconds.    The  same  result  was  achieved  by  compressed- 
air  cooling  of  the  electrodes.    (Author) 


AD-601  108 
OTS  Price  $2.25 


Div.  8,  2,  25 


Electromagnetic  Research  Corp.,  College  Park,  Md. 
PROCEDURES  FOR  ESTIMATING  RADIO  FIELDS  PROPA- 
GATED BY  MULTIPLE  SCATTERING  IN  THE  TROPOSPHERE. 
Final  rept.  (Item  5) 

by  W.  S.  Ament.  3*  Dec  63,  95p  CRL-27i  4 
Contract  AF19  628  272,  Proj.  5631,  Task  563104 
AFCRL  64  128 

Unclassified  report 

Descriptors:  (♦Radio  fields.  Troposphere),  (♦Propagation, 
Scattering),  (♦Troposphere,  Radio  fields).  Radio  waves.  Wave 
transmission.  Atmosphere  models.  Mathematical  analysis, 
Mome  Carlo  method,  Dlgiial  computers.  Statistical  proc- 
esses, Meteorology,  Geophysics. 


Tropospherlc  scatter  propagation  is  considered  as  a  multiple 
scatter  process,  the  scattering  being  caused  by  irregularities 
of  the  dielectric  structure.    For  simplicity,  the  atmosphere's 
statistical  properties  and  its  mean  refractive  index  are  as- 
sumed to  depend  on  altitude  only.   Radio  propagation  In  such  an 
atmosphere  Is  then  considered  from  the  point  of  view  of  ray 
theory.   A  Monte  Carlo  calculation,  suitable  for  a  fast  digital 
computer.  Is  outlined  for  computing  the  multiply  scattered 
fields  In  a  two-dimensional  version  of  the  problem.    An  adap- 
tation Is  outlined  for  taking  account  of  diffraction  and  weak 
ducting  at  the  earth's  curved  surface.    Further  adaptations  for 
estimating  antenna  performance,  bandwidth,  and 
azlmuthal  scattering  are  proposed.    These  considerations, 
and  experimental  evidence,  lead  to  a  statistical  normal  mode 
picture  of  the  scatter  field  at  far  transhorlzon  ranges:   the 
hel^t-gain  function  and  the  statistics  of  the  vertical  slope 
components  vary  with  range  only  through  an  exponential  ranjje- 
attenuation  facior.    Analytically  prescribed  atmospheric 
models,  resembling  atmospheres  encountered  in  trade-wind 
inversion  areas,  are  advanced  and  features  of  the  corre- 
sponding statistical  normal  mode  are  computed  analyti- 
cally.   For  practical  field  computations,  mechanization  of  the 
Monte  Carlo  calculation  is  recommended.   Several  germane, 
unsolved  problems  in  the  theory  are  noted.  (Author) 


AD-601  117 
OTS  Price  $3.00 


Div.    8,  S.  25 


Nfew  Mexico  Univ.,  Albuquerque.   Engineering  Experiment 
Station. 

THE  EFFECT  OF  THE  ROUGH  AIR-SEA  INTERFACE  ON 
VERY-LOW-FREQUENCY  AND  EXTREMELY- LOW- 
FREQUENCY  PROPAGATION. 

by  Kenneth  R.  Weiner.   May  64.   177p   UNM  TR-EE-107 
Contract  Nonr2798  01 

Unclassified  report 

Descriptors:    (♦Underwater  commimicailon  systems. 
Submarines),  (♦Propagation,  Electromagnetic  waves),  (♦Sea 
water.  Surface  properties).  Electromagnetic  fields. 
Extremely  low  frequency.  Very  low  frequency,  Radio  signals. 
Interference,  Boundary  value  problems.  Integral  equations. 
Numerical  analysis. 

The  purpose  of  this  Investigation  Is  to  obtain  an  engineering 
understanding  of  the  effect  of  the  rou^  air-sea  interface  on 
electromagnetic  signals  used  In  communication  to  submerged 
submarines.    The  frequency  of  the  electromagnetic  wave  Is 
restricted  to  the  ELF  or  VLF  range.    The  fields  on  the  air 
side  of  the  sea  surface  are  computed  with  the  aid  of  the  as- 
sumptions that  the  sea  Is  a  perfect  electric  conductor  and  that 
the  sea  surface  Is  only  slightly  rou^  (I.  e..  the  maximum  slope 
of  the  sea  surface  Is  much  less  than  1).    The  Integral  equations 
governing  the  tangential  magnetic  fields  are  formulated 
and  solved.  The  fields  In  the  sea  are  computed  by  assuming 
the  tangential  magnetic  field  is  continuous  througji  the 
air-sea  interface.   The  method  used  in  these  calculations  is  a 
numerical  one  based  on  finite  difierences.    Both  from  the 
nimierical  solutions  and  a  heuristic  theory  of  propagation  in  the 
sea.  it  is  seen  that  the  perturbation  of  tne  fields  caused  by  the 
roughness  of  the  sea  surface  decays  rapidly  with  depth  if  the 
sea  wave  wavelength  is  less  than  or  the  order  of  magnitude  of 
the  skin  depth  of  the  sea  at  the  frequency  considered;  If  the  sea 
wave  wavelength  Is  many  orders  of  magnitude  larger  the  skin 
depth,  there  Is  little  decay  (at  the  depths  considered  of  the 
perturbation,  so  that  the  phase  and  amplitude  of  the  fields  in 
the  sea  vary  with  the  height  of  the  sea  vertically  above  them. 
(Author) 

AE-601  llf  Dlv.    8,  15 

OTS  Price  $1.00 

Boeing  Scientific  Research  Labs.,  Seattle,  Wash. 
WINDOW  PROBLEM  IN  A  CYLINDRICAL  GEOMETRY, 
by  FaU  Holland.    Apr  63,   35p   Dl  82  0217 

Unclassified  report 
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Descriptors:    (♦Electromagnetic  waves, 't>ropagaiion), 
(♦Plasma  physics.  Cylindrical  bodies),  (•Partial  differential 
equations.  Differential  geometry).  Electron  density. 
Perturbation  theory.  Numerical  analysis.  Potential  theory 
Particle  trajectories.  ' ' 


The  problem  of  propagating  an  electromagnetic  wave  across 
a  plasma  cylinder  containing  a  periodic  potential  aloig  the 
axis  was  simplified  by  taking  into  account  the   collisions,  which 
allows  one  to  avoid  a  difficult  Cauchy's  proolem.    A  first  ap- 
proximation, neglecting  the  variation  of  tha  field  along  the 
trajectories,  gives  the  frequency  range  of  the  winuow.  depend- 
ing upon  the  number  of  trapped  particles.    By  taking  into 
account  the  influence  of  the  radial  variatio*  of  the  field  in  a 
narrow  tube  on  the  electron  trajectories,  a  better  approxima- 
tion was  obtained,  and  the  effect  of  the  ra41al  field  can  be  seen. 
(Author) 
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OTS  Price  $2.25 


Dlv.    8,  IS 


Illinois  Univ..  Urbana.   Engineering  Exper^nt  Station. 
THE  GENERALIZED  SCATTERING  MATRK  ANALYSIS  OF 
WAVEGUIDE  DISCONTINUITY  PROBLEMS. 
Antenna  laboratory  technical  rept.  no.  1 
by  James  R.  Pace.    Apr  64.  84p 
Contracts  AF19  628  3819,  AF33  6a7  10474. 
ProJ.  5635,  Task  563502 
AFCRL    64  290 

Unclasf  ^ied  report 

Descriptors:    (♦Waveguides,  Boundary  value  problems), 
(•Boundary  value  problems.  Waveguides),  (♦Matrix  algebra. 
Numerical  analysis),  Electromagnetic  waves.  Scattering, 
Propagation,  Electrical  impedance.  Electromagnetic  wave 
reflections.  Programming  (Computers).  Sferles,  Differential 
equations. 

I 
Three  boundary  value  problems  involving  ditcontinuUies  in  a 
parallel  plate  waveguide  were  solved.    The  three  kinds  of  wave- 
guide discontinuities  studied  were:  (1)  the  metallic  step  dis- 
continuity, (2)  the  inhomogeneous  E-plane  bifurcation,  and  (3) 
the  trlfurcatlon.    The  generalized  scattering   matrix  technique, 
introduced  by  Mittra  and  Pace,  was  applied  to  solve  these 
problems.    The  solutions  obtained  are  fornxally  exact  and  in 
series  form.   No  restriction  is  made  on  the  operating  frequency 
of  the  waveguide.    The  solutions  are  equally  valid  for  oversized 
waveguides,  in  which  several  modes  are  allowed  to  propagate 
down  the  guide  at  once.    The  results  of  numerical  computations 
of  the  reflection  coefficient  for  the  dominant  mode  In  the  wave- 
guide are  reported.    The  computations  were  performed  on  a 
diglUl  computer.   Where  possible,  the  author's  results  are 
compared  with  those  published  by  Marcuvltj,  Williams,   and 
Cronson.    Close  agreement  between  the  author's  results  and 
those  of  the  above  authors  was  noted.    (Autlior) 


AD-601  134 
OTS  Price  $0.50 


Dlv.  8,  25 


Rome  Univ.  (Italy). 

PROPAGATION  OF  ELECTROMAGNETIC  WAVES  IN  REC- 
TANGULAR GUIDES  LOADED  WTTH  MAGNtJTIZED  FERRITE. 
Final  technical  rept.,  j 

by  Giorgio  Barzilal  and  Olrglo  Gerosa.  11  t[*r  64,  14p 
Contract  AF61  052  101  ' 

AFCRL  64  354 

Unclassified  report 

DescrlFtors:  (♦Propagation,  Electromagnetic  waves), 
(•Electromagnetic  waves.  Propagation),  (♦Waveguides, 
Ferrttes),  (♦Ferrltes.  Waveguides).  Frequepcy.  Phase  meas- 
urement. Mathematical  models,  Graphics. 
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All  the  work  already  published  In  five  Techn.  Notes  is 
briefly  summarized  and  the  relative  references  given.    Further 
Investigations  were  carried  out  in  order  to  analyze  the  behavior 
of  the  propagation  constant  versus  the  frequency  for  the  zero 
order  modes  of  a  rectangular  guide  partially  filled  with  a  slab 
of  transversely  magnetized  lossless  ferrlte  situated  against  one 
side  wall.   For  the  same  structure  the  zero  order  modal 
spectrum  for  the  case  of  lossy  ferrlte  has  been  Investigated. 
Some  experiments  aiming  to  measure  the  phase  constant  for  a 
unidirectional  mode  of  the  same  structure  are  recorded. 
(Author) 


AD-601  149  Dlv.  8 

OTS  Price  $2.75 

Westinghbuse  Electric  Corp..  Elmlra,  N.  Y. 

LOW  TEMPERATURE  CATHODES  FOR  CROSSED-FIELD 

DEVICES. 

Final  rept.,  5  Jan  62-30  Sep  63, 

by  B.  Elane.  30  Sep  63,  122p 

Contract  NOb6r87217,  ProJ.  SROO80305,  Task  9387a 

Unclassified  report 

Descriptors:  (•Electron  tubes.  Noise  (Radio)),  (*Cathodes 
(Electron  tubes).  Noise  (Radio)),  (•Electron  guns.  Noise 
(Radio)),  Measuring  devices  (Electrical  and  electronic), 
MathemaUcal  models.  Electrical  conductance.  Reviews, 
Electrodes,  Diodes  (Electron  tubes),  Manufacturing  methods. 
Barium,  Rhenium,  Radar  equipment,  Oscillators,  Ampimers'. 

A  study  of  the  Uterature  dealing  with  flicker  noise  In  widely 
different  physical  systems  was  made  in  order  to  elucidate  com- 
mon features  in  the  current  conduction  process.   The  experi- 
mental work  was  confined  to  vacuum  tubes  using  a  large  variety 
of  cathodes  Including  hoUow  cathode.   A  very  accurate  noise 
measuring  instrumentation  has  been  developed  which  made  It 
possible  to  study  fine  grain  phenomena  of  the  noise  spectra.   A 
staOsttcal  model  for  flicker  noise  is  developed  which  yields  the 
1/f  spectrum  and  agrees  with  the  e3q)erimental  results.   This 
model  must  be  considered  phenomenologlcal.   However,  It  is 
shown  form  eaqwrimental  evidence  that  the  flicker  noise  is 
caused  by  a  course-grained  time  structure  and  surface  patchl- 
ness  which  Is  the  result  of  the  emitting  and  current  conducting 
process  itself.    Experimental  work  is  Included  on  a  relatively 
new  cathode  -  The  Barium-Rhenium  L-Cathode.   Brief  discus- 
sion Is  Included  on  the  relation  between  this  program  and 
crossed-field  noise.  (Author) 
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OTS  Price  $2.50 

Cornell  Univ.,  Ithaca,  N.  Y.  School  of  Electrical 
Engineering. 

INVESTIGATION  OF  LINEAR  BEAM  AND  NEW  CONCEPTS 
OF  NOCROWAVE  POWER  GENERATION.  PART  L 
TOEORETICAL  AND  EXPERIMENTAL  CONSIDERATIONS  OF 
THE  DOUBLE-QUANTUM  PHOTOELECTRIC  EFFECT    PART 
n.  GAIN  EXPRESSIONS  FOR  BEAM-PLASMA  INTERACTION 
May  64,    109p   EE566,  EERL5  v.xi<-.«. 

Contract  AF30  602  3243,  Proj.  5573,  Task  557303, 
RADC    TDR64  140  V2 

Unclassified  report 

Descriptors:    (*Mlcrowaves,  Generators).  (•Electron 
beams.  Microwaves),  (♦Plasma  physics.  Microwaves), 
(•Lasers,  Photoelectric  effect).  Thermionic  emUsion, 
Photoelectricity,  Hamiltonlan,  Electric  currents,  Ionic 
current.  Quantum  statistics.  Gain. 

A  detailed  analysis  of  the  magnlnide  and  time  dependence  of 
double-quantum  photoelectric  currents  from  metals  irradiated 
by  a  modulation  laser  beam  Is  carried  out.   It  Is  noted  that  not 
^1  terms  in  the  perturbation  Hamiltonlan  contribute  to  the 
photoelectric  current.   Current  densities  for  different  metals 
with  various  Fermi  levels  and  work  functions  are  calculated 
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and  it  is  shown  that  these  currents  should  be  large  enough  to 
be  measured.   Thermionic  emission  is  also  considered  from  a 
theoretical  point  of  view.   The  surface  temperature  of  a  metal 
is  derived  as  a  function  of  time  and  light  intensity  for  a 
modulated  light  beam  and  for  a  single  pulse  of  light.    From  these 
results  it  Is  possible  to  estimate  the  thermionic  emission  due 
to  an  unfocxised  ruby  laser  beam  and  due  to  a  focused  gas  laser 
^   beam.    It  is  shown  that  for  the  case  of  a  focused  ruby  laser 
the  model  used  in  calculating  the  surface  temperature  is 
probably  no  longer  valid.    (Author) 


AD-601  153  Dlv.  8.  6.  25 

OTS  Price  $3.00 

Cornell  Univ.,  Ithaca.  N.  Y.  School  of  Electrical  Engineering. 
INVESTIGATION  OF  LINEAR  BEAM  AND  NEW  CONCEPTS 
OF  NnCROWAVE  POWER  GENERATION.    PARTI.    REDUC- 
TION OF  SPURIOUS  OUTPUT  SIGNALS  IN  HIGH  POWER 
KLYSTRONS.    PART  H.    A  STUDY  OF  SPACE-CHARGED 
WAVE  PROPAGATION  ALONG  A  PERIODICALLY  VARYING 
ELECTRON  BEAM. 
May  64,  166p  EE579,  EERL4 
Contract  AF30  602  3243,  Proj.  5573.  Task  557303 
RADC  TDR64  140  V3 

Unclassified  report 

Descriptors:  (♦Microwave  amplifiers.  Klystrons),  (•Klys- 
trons, Noise  (Radar)).  (•Radar  transmitters.  Noise  (Radar)). 
(♦Electron  beams.  Microwaves).  Radar  signals.  S  band.  Com- 
patibility, Test  equipment  (Electronics),  Harmonic  analysis. 
Space  charges.  Electromagnetic  waves.  Propagation,  Attenu- 
ation, Mathematical  models.  Generators. 

The  objective  of  Part  I  was  to  develop  and  to  provide  for  ex- 
perimental verification  of  a  design  technique  for  reducing  spu- 
rious output  signals  in  high-power  klystrons ,  and  thxis  to  pro- 
vide a  practical  method  for  the  reduction  of  spurious -output 
signals  in  high-power  radar  transmitters  where  the  power  am- 
plifier is  a  klystron.   The  studj'  included:   (1)  the  definition  of 
the  particular  electromagnetic  compatibility  problem,  (2)   a 
solution  for  the  problem,  and  (3)  the  design  and  construction  of 
a  high-power,  hot-test  facility  for  noeasuring  spurious  output 
signals.   The  problem  of  space-charge  wave  propagation  along 
a  scalloped  BriUouln  beam  is  investigated  in  Part  n  both  by 
analysis  and  experiment.   The  major  result  of  the  analysis  is 
the  description  of  the  r-f  currents  and  velocities  in  the  beam  by 
the  solutions  of  Mathieu's  Equation.    Experimental  evidence  of 
both  amplification  and  attenuation  as  well  as  of  the  locking 
phenomenon  is  presented  and  shown  to  agree  with  the  predicted 
values.    Effects  of  various  parameters  are  discussed,  and 
experimental  data  showing  the  effects  of  cavity  position  and 
magnetic  field  are  presented  as  the  bulk  of  the  experimental 
work.  (Author) 


In  the  fundamental  studies  of  electron  beams,  the  propagation 
of  a  3000-Mc/8  space-charge  wave  was  investigated  along  a 
periodically-varying  electron  beam,  the  d-c  behavior  of  which 
Is  accurately  known.   Measured  gain  rates  are  in  good  agree- 
ment with  those  predicted  by  the  theory  of  scalloped-beam 
amplification.   In  the  beam-circuit  Interaction  area,  progress 
was  made  on  computations  of  the  effects  of  dtetrlbuted  Inter- 
action circuits  and  biased  gape  on  the  efficiency  of  two-cavity 
klystrons.    The  nanosecond  pulse  study  Is  concerned  with  the 
response  of  microwave  amplifiers  to  suort  pulses  of  the  order 
of  a  few  r-f  cycles  long.    Study  was  concentrated  on  the  con- 
sequences of  limited  bandwidth  and  nonlinear  interaction 
effects  on  the  pulse  response.   In  the  beam-plasma  area,  the 
strong  interaction  between  an  electron  beam  and  a  plasma  is 
being  studied.    In  the  laser-induced  emission  area,  two  dif- 
ferent gun  and  drift-tube  structures  have  been  designed  and 
are  nearly  assembled  for  investigation  of  electron-beam 
formation  using  laser-induced  electron  emission.    One  of 
these  structures  is  designed  for  the  direct-emission  gun, 
while  the  other  is  suited  for  the  indirect-emission  gun. 
(Author) 


AD-601  158 
OTS  Price  $1.50 


Dlv.  8,  25 


Raytheon  Co.,  Waltham,  Mass. 

STUDY  OF  MICROWAVE  GENERATION  BY  MEANS  OF 
ELECTRON  BEAM  INTERACTION  WITH  ANISOTROPIC  MEDIA. 
Quarterly  progress  rept.  no.  3,  1  Jan-31  Mar  64, 
by  S.  F.  Faik  and  R.  J.  Briggs.  31  Mar  64.  56p  Ray  S638 
Contract  DA36  039AMC02362E,  Task  1G6  22001A055  04 

Unclassified  report 

Descriptors:  (•Mlcrowav*;s,  Generators),  (•Electron  beams. 
Plasma  physics),  (♦Plasma  physics.  Microwaves),  (♦Pyrolytlc 
graphite,  Microwaves),  Microwave  equipment.  Materials, 
Anisotropy,  Plasma  oscillations.  Resonance,  Attenuation, 
Backward-wave  oscillators.  Boron  compounds,  Nitrides. 
Grt4>hlte,  Laminates. 

Results  of  ejqieriroental  work  on  annular  plasma  columns  are 
presented.   The  plasma  density  was  determined  by  measuring 
the  dlpole  resonance  usli«  a  section  of  a  strlpllne.    Results  o* 
the  strlpllne  measurement  were  used  to  locate  the  passband  o* 
the  backward  surface  wave.   The  theoretically  predicted  for- 
ward and  backward  surface  waves  were  measured.   Agreement 
between  the  theory  and  the  experiment  Is  excellent. 
Theoretical  consideration  is  given  to  a  possible  spurious 
oscillation  resulting  from  electron  beam  interaction  with  the 
plasma  body  wave  and  a  criterion  for  the  existence  of  backward 
wave  in  a  plasma  column.    Experimental  results  are  presented 
of  the  measurement  of  the  conductivity  of  pyrolytlc  graphlte- 
BN  layered  material.   The  real  part  of  the  effective  conduc- 
tivity measured  for  one  sample  was  0.006  mho/meter.    This 
value  of  the  conductivity  represents  a  possible  Improvement  of 
100000  In  the  loss  characteristics  of  microwave  slow-wave 
circuits  built  with  this  material  over  the  pyrolytlc  graphite 
structures  prevlouly  discussed. 


AD-601  154 

OTS  Price  $2.00 


Dlv.    8,  25 


Cornell  Univ.,  Ithaca,  N.  Y.  School  ot  Electrical 
Engineering. 

INVESTIGATION  OF  LINEAR  BEAM  AND  NEW  CON- 
CEPTS OF  MICROWAVE  POWER  GENERATION. 
May  64.    78p    EERL3 

Contract  AF30  602  3243,    ProJ.  5573,   Task  557303 
RADC    TDR64  140  VI 

UnclaBstfled  report 

Descriptors:    (*Electron  beams.  Electromagnetic  waves), 
(♦Klystrons,  Electron  beams),  (♦Microwave  amplifiers. 
Electromagnetic  pulses),  (♦Plasma  physics.  Electron  bean>s), 
(♦Lasers,  Electron  beams).  Microwave  equipment.  Genera- 
tors, Microwaves,  Propagation,  Space  charges.  Electron 
Circuits.  Electron  guns. 


AD-601  162 
OTS  Prtce  $0.75 


Dlv.    8,  5 


Electromagnetic  Research  Corp.,  College  Park,  Md. 

SELECTION  OF  TERMINAL  SITES  FOR  TRANSOCEANIC 

DUCT  PROPAGATION  MEASUREMENTS. 

Final  rept.  p2, 

by  M.  Katzln.    30  Sep  63.   21p   CRL-272-3 

Contract  AF19  628  272,  Pro].  5631,  Task  563104 

AFCRL   63  862P2 

Unclassified  report 

Descriptors:     (♦Site  selection.  Test  equipment  (Electronics)), 
(♦Propagation,  Measurement).  (•Meteorology,  Wind), 
California,  Hawaii,  Global  communication  systems.  Radio 
commiuiication  systems.  Oceans,  Wave  transmission. 
Measurement,  Electronic  equipment. 
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ELECTRO] 


lies  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


In  oonnection  with  a  possible  transoceanic  duct  propagation 
experiment  across  the  Pacific,  site  survsys  were  made  for 
terminals  In  California  and  Hawaii.  Recommendations  are 
submitted  for  transmitting  and  recelvlitf  terminal  locations 
(Author) 

AD-601  163  DlT.    8,  5 

OTS  Price  $3.00 

Electromagnetic  Research  Corp..  ColleMs  Park,  Md. 

THE  COMMUNICATIONS  POTENTLY  LitlES  OF  THE  TRADE 

WIND  INVERSION  DUCT,  ANALYSIS  OF  PROJECT  NEPTUNE 

Final  r^.  PI 

by  W.  S.  Ament,  M.  Katrln.  and  D. 

31  Jul  63.  173p    CRL-272-2 

Contract  AF19  628  272.  ProJ.  6631.  Task  563104 

AFCRL  63  862  Unclassified  report 

Descriptors:  (*Communlcatlon  systems.  Radio  commu- 
nication systems),  (•Propagation,  Measurement), 
(nteteorology.  Wind).  Radio  signals.  Wave  transmission. 
Attenuation.  Meteorological  parameters.  Meteorological 
Instruments.  Measurement.  Analysis. 


rSB  OF  PROJE 
9.  L.  RJigwali. 


The  analysis  of  propagation  data  for  the  trade  wind  duct 
•hows  that  signals  are  strongly  trapped  and  propagate  with 
relatively  low  attenuation  at  the  eastern  and  of  the  trade 
wtod  belt.   At  the  western  end.  on  the  other  hand,  the  attenu- 
•tloo  rate  Is  higher,  varying  from  day  to  day  from  relatively 
tow  values  characteristic  of  duct  propagiUion  to  values  typical 
of  classical  tropospherlc  scatter  propagMlon.   The  overall 
average  of  the  measured  attenuation  rates  for  the  entire  path 
from  Dakar  to  Puerto  Rico  was  8.9  decibels  per  100  nautical 
miles.    Height  gain  Is  definitely  present  at  the  eastern  end  of 
the  trade  wind  belt.   The  optimum  height  Is  Just  below 
inversion  level,  and  the  magnitude  of  signal  enhancement 
ranges  from  5  to  20  decibels.   Height  gain  usually  te  not 
evident  at  the  western  end  of  the  trade  wind  belt.   In  particular 
tte  signal  above  the  duct  remains  relatively  strong,  so  that  a 
tooad  range  of  heights  Is  suitable  at  this  end  of  the  path.    From 
tte  analysis  of  fading  rates,  lower  bounds  for  the  signal  power 
correlation  of  900  feet  horizontally  and  60  feet  vertically^ 
deduced.    Consequently,  the  full  gain  of  artennas  having  such 
Urge  apertures  may  be  realized  and  the  bandwidth  of  the 
signal  should  be  large.   Since  the  fading  r»te  is  found  to  be 

ISIIf^''J^rf*!^w'  °^  «**«»*«*.  "^tenna  gain  and  bandwidth 
•hould  not  diminish  markedly  with  distance.   Recommendations 

*il.^r"i°/  **l'"o'»«»  experiments  to  refine  the  deductions 
irom  the  data.    (Author) 


AD-601  164  DiT.    8.5 

OTS  Price  $1.00 

Eto^romagnetlc  Research  Corp..  CoUegJ  t>ark.  Md. 

RECOMMENDED  INSTRUMENTATION  FOR  TRANSOCEANir 

DUCT  PROPAGATION  MEASUREMENTOJi     '^"^''^^^^'"C 

Scientific  rept.  no.  1. 

^  David  L.  Rlngwalt.    30  Nov  62,    3^   CRL27a-l 

Co^ract  AF19  628  272.  ProJ.  4603.  Task  460302. 

AFCRL   62  941 

UncU4<ified  report 
Descriptors:   (•Propagation,  Measurement)  (•Radio 

^^"^'.^l"?!!^*^"*'  F'«'^*Wllty  studies).  ( •Meteorology. 
Wind) .  Global  communication  systems ,  Ooeans .  Wave 
transmission.  Electromagnetic  waves.  Bandwidth, 
Attenuation,  Measurement.  Electronic  equipment 
bstrumentation.  Design,  Operation. 

This  report  considers  instrumeirtation  for  4  proposed 
transoceanic  duct  propagation  measuremeet  program.    In 
•"'*/!i'*?*  AN/FRC-56  communications  System  will  supply 
most  of  the  essential,  and  most  costly,  components  of  a  System 
having  the  recommended  sensitivity  for  an  evaluation  of  the 
oommunicatlons  reliability  of  the  trade  wind  inversion  as  a 

S2?*2?!?^*^'  *"»  n»o<a«catloos  and  additions  to  the 
™c-5«  system  which  are  described  will  allow  this  system  to 


J^rtTl^i^  quantitative  measurement  of  transmission  loss 
STi,  ^^'^'^  a  function  of  time.    The  system  proposed  to 
?r^wnw  ^t~*  '^"''^  '^y  components  or  system  desSa 
Suth?)  '^  ^^"^  "^  P'^^^"'  state-of-the-art? 


AD-601  185 
OTS  Price  $0.50 


Dlv.  8,  26 


General  Electric  Company,  Owensboro,  Ky 

74M  CERAMIC  TRIODE  PRODUCTION  ENGINEERING  MEAS- 

Quarterly  progress  rept.  no.  7,  1  Jan-31  Mar  64 
by  J.  D.  Marshall.    Mar  64,  15p 
Contract  DA36  039SC86738 

Unclassified  report 

S!?.^'^*'   /7]^*°*°'  P«^ct»«»).  Ceramic  materials. 
Quality  control.  Life  expectancy.  Tests. 

The  Inspection  and  Quality  Control  Plan  was  submitted  and 
Sl^  t^'**"!L  ^  "*  P"°*  production  phase,  fabrication  of 
tobes  was  completed.    Testing  u)  the  applicable  specification 
was  completed  with  the  exception  of  lif.  tests.    A  bill  <rf  m^- 
rlals  was  prepared  and  submitted.  (Author) 


AD-601  191  Dlv. 

OTS  Prtce  $1.00 


8.  25 


Microwave  Lab.,  Stanford  Univ..  Calif. 
QUADRUkSs  ^  ^^^^  ^^^°  PHENOMENA  IN 
ty  T.  Wessel-Be'rg.  May  64.  38p  ML  1130 

ss^roRS°8r''"'^^-'"''^'"''^"^3  ^ 

Unclassified  report 

Sf^^wi;^'  CMlcrowave  amplifiers.  Electromagnetic 
^^'  ^^fl**™"  """^s.  Microwave  ampUflerT).  CElec- 
b^  beams.  Particle  trajectories).  Parametric  an^-lifie™, 

theory.  Space  charge.  Quadrupole  moments.  Electric  fields. 

The  conditions  for  orbit  pumping  quadrupoles  are  evaluated 
by  a  rigorous  perturbation  analysis.  Orbit  pumping  thresh- 
3^r^  P'^sf nted  for  a  variety  of  conditio^ComSon 

S«  aI'SLT/";/.!^  "^"'^'"*  *^^  parametric  ^pimer 
fw  t^  ^)  and  the  synchronous  wave  dc  pumped  ampli- 
fier shows  larger  susceptibility  to  orbit  pumpiVfOT  the 

i^I^S^rfl!^^  '•*  ""^  »P*^  chargeTfh^b;  Jn^ 
threshold  for  the  dc  pumped  amplifier  is  lower  by  a  f^tor  of 
two  to  four,  measured  In  decibels.  (Author) 

AD-601  203  Div.  8 

OTS  Price  $1.76 

Hughes  Aircraft  Co.,  Fullerton.  Calif. 

PHASED  ARRAY  STUDY. 

toterm  development  rept.    1  Jan-1  Apr  64 

28  Apr  64,  67p   HAC  FR64  14  82 

Contract  NOber  89427,  ProJ.  SROO80302.  Task  9637 

Unclassified  report 

SSS'"%i*S^^''  'Sf*''"'  ^^>^).  (*Phase  shifters. 
Antennas),  (♦Antennas,  Phase  shifters)   Diodes  «Pminnn 
ductors),  Switehing  circulte.  Digital  sy^te^  AnteST 
configurations.  Antenna  radiation  patterns,  EquS^  Gra- 
phics. Phase  shift.  Modules  (Electronic),  S  bS 

S^l^S*^^^.^  T^^  P*^^  "*  ^♦'^""  ^  be*"  ^proved 
Siie  w2^?;t^i.H?^'  f" r '  '"^  10-P«rcent  band  for^LU^r 
POasebits.    Circuit  analysis  and  design  are  discussed.   The 
S^n'^^^V^  been  optimally  matched  for  scan  angles 
^„    K  *^<^P-««s.    The  power  distribution  systemfor  the 
S.!f  ^^"  ^^'r?*"  '°'  '"^«^  sensitivity     Fabric^ion 
jJiSoT^  °*'^**  and  parts  are  now  being  assembled. 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


AD-601  204  DiT.  8.  15.  30 

OTS  Price  $3.50 

Remington  Rand  Univac  Dlv.,  ^)erry  Rand  Corp.,  Philadel- 
phia, Pa. 

INVESTIGATION  OF  FAULT  DIAGNOSIS  BY  COMPUT- 
ATIONAL METHODS. 

Technical  documentary  rept.,  1  Dec  63-1  Jun  64 
by  L.  Buchsbaum,  M.  Dunning,  T.  J.  B.  Hannom  and  L.  Mah. 
May  64.  234p 

Contract  AF33  657  10113,  Proj.  8119,  Task  811927 
APL  TDR64  62 

Unclassified  report 

Descriptors:  (*Clrcuits,  Test  methods),  (*Electronic  eq\iip- 
ment.  Maintenance),  Determinants,  Statistical  analysis. 
Linear  systems.  Matrix  algebra.  Errors,  Programing 
(Computers),  Digital  computers.  Checkout  procedures. 

The  purpose  of  this  contract  was  to  formulate  computational 
techniques  for  automatically  isolating  faults  in  electronic 
circuitry  to  the  component  level  and  to  in^jlement  the  technique 
utilizing  a  digital  computer.   The  technique  can  be  applied  to 
linear  circuits  and  to  circuits  containing  small  nonlinearities. 
The  technique  formulated  uses  circuit  equations  and  represents 
an  advance  in  the  state-of-the-art  from  the  conventional, 
sequential,  go/no-go,  automatic  checkout  techniques.    All 
circuit  equations  us«l  In  the  diagnosis  are  generated  numeri- 
cally by  the  computer  from  the  specification  of  the  circuit 
schematic  in  coded  form  and  from  the  nominal  values  of  all 
circuit  components.    Three  (3)  diagnostic  techniques  are 
included.    They  involve  the  numerical  network  admittances 
which  are  automatically  generated  from  the  coded  schematic. 
The  required  number  of  test  terminals  is  minimal.  (Author) 


Descriptors:  (^Crystal  oscillators.  Quartz),  (•Bonding, 
Crystal  oscillators).  Copper,  Nickel,  Silver,  Aluminum, 
Plating,  Aging  (Materials),  Frequency  shift.  Conductivity, 
Temperature,  Gold,  Encapsulation,  Manufacturing  metliods. 
Processing,  Crystal  holders^  Glass  seals.  Miniature  electronic 
equipment.  Sealing  conqxxmds.  Very  high  frequency. 

Data  is  given  on  units  bonded  with  Silpalnt  and  sealed  in  the 
miniature  g^ass,  HC-26/U  enclosure.   The  frequ«icy  range  1b 
50  to  lOOmc.    Preliminary  aging  data  is  given  on  similar  unite 
in  cold  welded  metal  enclosures  and  in  soldered,  nickel-silver 
enclosures,  plated  on  the  inside  with  gold.  (Author) 


AD-601  230 
OTS  Price  $0.50 


AD-601  229 
OTS  Price  $1.50 


Dlv.  8,  14.  26 


Knights  (James)  Co.,  Sandwich,  111. 

GLASS  ENCLOSED  MINL\TURE  CRYSTAL  UNITS 

CR-pCM-29)/U. 

Rept.  8,  1  Aug-31  Oct  63 

31  Oct  63,  40p  "^ 

Contract  DA36  039SC81298  ' 

Unclassified  report 


Dlv.  8,  14,  26 


AD-601  227  Div.  8,  25 

OTS  Price  $1.50 

Illinois  Univ.,  Urbona.   Engineering  Experiment  Station. 
PROPAGATION  IN  A  WAVEGUIDE  WITH  GLIDE  REFLEC- 
TION SYMMETRY. 
Antenna  Lab.  Technical  r^t.  no.  75 
by  R.  Ntittra  and  S.  R.  Laxpati.  Apr  64,  5Sp 
Contract  AF33  657  10474,  ProJ.  6278,  Task  627801 

Unclassified  report 

Descriptors:  (♦Electromagnetic  waves.  Propagation), 
♦Waveguides,  *Electromagnetic  wave  reflections.  Waveguide 
irises,  Boimdary  value  problems.  Determinants,  Waveguide 
slots,  Numerical  analysis.  Magnetic  fields. 

An  exact  formulation  of  the  boundary  value  problem  for  an 
iris  loaded  infinite  periodic  waveguide  with  glide  reflection 
symmetry  has  been  obtained.   Only  the  TM  type  of  waves  have 
been  considered,  and  slot  walls  have  been  assumed  to  be  van- 
ishingly  thin.    An  infinite  set  of  equations  for  various  space 
harmonic  amplitudes  and  the  propagation  constant  as  unknown 
have  been  derived.    The  approximate  determinants!  equation 
for  the  propagation  constant  has  been  obtained  from  the  above 
infinite  set  of  equations,  under  the  assumption  that  the  slot 
width  is  small  compared  to  free  space  wavelengths  and  the  slot 
depth.  (Author) 


Knights  (James)  Co.,  Sandwich,  VI. 

GLASS  ENCLOSED  MINIATURE  CRYSTAL  UNITS 

CR-(XM-29)AJ. 

Rept.  7,  1  May-31  Jul  63 

31  Jul  63,  17p 

Contract  DA36  039SC  81298 

Unclassified  report 

Descriptors:  (♦Crystal  oscillators.  Quartz),  (♦Bonding, 
Crystal  oscillators),  Temperature,  Frequency  shift.  Aging 
(Materials),  Gold,  Silver,  Plating.  Aluminum,  Conductivity, 
Manufacturing  methods,  Processing,  Enci^isulation,  Sealing 
compounds,  Very  hi^  frequency.  Glass  seals.  Miniature 
electronic  equipment. 

The  temperature  of  the  quartz  plate  and  of  the  points  at 
which  it  is  bonded  to  the  mounting  supports,  while  it  Is  being 
sealed  in  the  miniature  HC-26AJ  glass  enclosure,  are  dis- 
cussed together  with  the  behavior  of  Pyroceram  cement  when 
cured  at  a  high  temperature  before  being  subjected  to  the 
temperature  of  the  sealing  operation.  (Author) 


AD-601  240 
OTS  Price  $2.75 


Div.  8.  25 


Michigan  Univ..  Ann  Arbor. 

THREE-PHASE  AC  ARC  HEATER. 

Final  technical  documentary  rept.,  1  May-15  Nov  63. 

by  R.  PhiUipe,  D.  Geister,  P.  Handy,  and  S.  3owen. 

Feb  64.    147p 

Contract  AF33  657  8630.    Proj.  7065.   Task  7065  01 

ARL    64  29 

Unclassified  report 

Descriptors:  (*Heaters.- Electric  arcs),  (•Electric  arcs. 
Heaters).  Alternating  current.  Phase  (Electronics), 
Magnetohydrodynamlcs,  Pressure  vessels.  Solenoids.  High- 
pressure  research.  Equations,  Mechanical  drawings, 
Graphics,  Theory,  Experimental  data. 

Experimental  and  theoretical  Investigations  into  the  techno- 
logy associated  with  three-phase  AC  arc  heaters  Is  presented 
and  critically  discussed.    The  behavior  of  the  three-phase 
arc  is  extensively  considered  and  it  is  shown  that  a  previously 
reported  analysis  can  adequately  predict  this  behavior.   The 
problems  of  designing  arc  heater  componente  are  discussed 
and  in  particular  those  associated  with  the  pressure  vessel. 
It  is  shown  that  the  present,  low  pressure  chamber  extracts 
an  unacceptable  amount  of  energy  from  the  arc  heated  gas 
resulting  in  a  rather  low  unit  efficiency.    Finally,  the  benefits 
which  might  result  from  coupling  a  magnetogasdynamlc  ac- 
celerator to  the  arc  heater  for  flight  simulation  are  discussed 
and  on  the  basis  of  perfect  accelerator  performance  (no 
losses)  It  seems  that  significant  Increases  in  stagnation 
properties  can  be  effected.    (Author) 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


AD-601  246  Dlv.  8 

OTS  Price  $1.00 

Army  Electronics  Research  and  Development  Agency. 

Fort  Momnouth,  N.  J. 

DEVELOPMENT  OF  A  LOW-NOISE,  BACkWARD-WAVB 

OSCILLATOR.  ^ 

hy  David  D.  Hallock.  Jan  64,  37p 

Task  1G6  22001A  055  04  62 

AELRDL  TRa441 

Unclassified  report 

Descriptors:  (♦Backward-wave  oscUlatarB,  Ultrahigh  fre- 
(Jiency),  Design,  Signal-to-nolse  ratio.  Electron  guns.  Elec- 
tron beams,  ^aoe  charges.  Theory,  Equations. 

This  report  reviews  the  progress  made  In  the  early  phases 
Of  the  program  on  the  development  of  a  low-noise,  backward- 
wave  oscillator.    The  program  objective  was  to  develop  an 
oecillator  that  would  be  voltage  tunable  over  the  arbitrary 
P»age  2000  to  4000  Mc  with  a  signal-to-nolse  ratio  of  120  db 
measured  30  Mc  from  the  signal  frequency.   The  design  of  the 
slow-wave  structure  is  reviewed  and  data  obtained  on  the 
operating  tube  is  presented.   Past  operation  of  the  tube  is  dis- 
cussed.  Power  output  versus  frequency  date  indicates  that 
the  tube  will  operate  best  in  the  range  of  3.5  to  5.5  Oc.    A 
value  of  110  db  for  the  signal-to-nolse  ratto  was  measured. 
Indicating  that  the  signal-to-nolse  objectives  of  the  program 
will  be  met.   Action  to  be  taken  in  the  final  phase  of  this 
program  is  outlined.  (Author) 


Descriptors:   (*BlbllographIe8,  Electronic  equipment. 
(•Electronic  equipment.  Radiation  effects),  (♦Radiation 
effecto,  BlbUogr^hles),  Van  AUen  radiation  belt.  Space- 
craft. 

Thisreport  U  an  annotated  blbllograiAy  listing  32  items  on 
the  effecte  space  radiation  has  on  electronic  materials. 


AD-601  302 
OTS  Price  $4.60 


Div.   8,  26 


Linde  Div.,  Union  Carbide  Corp.,  Cleveland,  Ohio. 

PRODUCTION  ENGINEERING  MEASURE  FOR  IMPROVED 

RELL\BILITY  OF  SOLID  TANTALUM  ELECTROLYTIC 

CAPACITORS. 

Quarteriy  progress  rept.  no.  3,  1  Jan-31  Mar  64 

by  J.  E.  Riley.    31  Mar  64,   46p 

Contract  DA36  039AMCO3624E 

Unclassified  report 

Descriptors:   (♦Tantalum  capacitors,  Production), 
(♦Electrolytic  ct^acitors,  Production),  (♦Manufacturing 
methods.  Tantalum  capacitors),  ReliabUity  (Electronics) 
Life  expectancy.  Tantalum,  Powder  metals.  Physical 
properties.  Chemical  properties,  Microstructure, 
Manganese  compounds.  Performance  (Engineering),  Dioxide 
Impregnation,  Electrical  properties,  Surface  area.  Particle ' 

BUOs 


AD-601  256  Dlv.  8,  26 

OTS  Price  $1.76 

ConsoUdated  Controls  Corp.,  Danbury,  Oonn. 

EMITTER-COLLECTOR  PAIRS  FOR  GA*  PLASMA  THERM 

IONIC  ENERGY  CONVERSION.  ^>  ^-^-ABMA  THERM 

Final  technical  rept.   Dec  62-Dec  63, 

^  R.  Engdahl,    Dec  63,  66p  CCC  420:  HI )  1827 

Contract  Nonr4023  00  "rP"*' 


nftscriptors:  (♦Plasma  physics,  Thermltanic  emission). 
r!Jl!.      ""^^  converters.  Materials),  Rare  earths 
Gadol^um  compounds.  Tungsten.  Worit  functions,  Ionic 

»  was  demonstrated  that  thermionic  energy  conversion  can 
be  accompUshed  in  a  converter  oonsisti^  btJ^t   o^ 

SS«  ^«  ""^^"^  ^*''*'*^  operatingto  an  inert  g^ 
Twelve  different  rare  earth  emitters  were  evaluated  for  zero 
field  vacuum  emission  characterisUcs.   Using  W  and  Gd203^ 

tunpten  helix  was  measured  at  9.6  amps/Bo  cm  at  14S0  r     a 
OcUector  work  funcUon  of  1.0  ev  wa^XSd^  a  "cSl  ^1- 
toctor  coated  with  200  A  of  A1203  and  evaporatS  tSSS     A 
collector  work  function  of  0.9  ev  was  attXd^a^Sool- 
^J!^,^  cataphoretically  with  20  mlS^^  0^3  a^' 
r,!S?  ^^i^""*™-   ^  '°«*»»*l  'o*-  measuring  collector  wwk 
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Preventton  of  Deterioration  Center,  NAS-WlC,  Washington, 

Ue    U* 

EFFECTS  OF  VAN  ALLEN  RADL^TION  BELTS  ON 
ELECTRONIC  MATEIUALS.  n  / 


This  report  presents  the  resulte  of  the  first  three  months  of 
rTx-^^r^""  engineering  study  for  the  production  of  high  re- 
UabUlty  22  microfarads.  50  volt  solid  tantalum  electrolytic 
capacitors.   The  parametric  data  and  reliability  behavior  are 
presented  for  all  capacitor  gro«^  produced  during  the  quarter. 
some  of  these  lote  have  been  successfuUy  graded,  by  accelerated 
life  testing,  to  the  target  failure  rate  of  0.001%  per  one  thousand 
hours.    Additional  physical  and  chemical  data,  and  photomicro- 
graphs of  the  various  vendor  tantalum  powders  are  presented. 
Ejqwrlments  on  anodic  formation,  Mn02  impregnation,  and 
rrformaUon  were  performed  during  the  quarter.   The  resulte  of 
»ese  experimente  are  discussed.    A  relationship  between 
Unclassified  report     *>"na«on  current  density  and  finished  component  dc  leakage  is 
presented.    Experiments  on  constant  power  formation  are  dis- 
cussed.  Critical  process  variables  In  the  Mn02  impregnation 
process  are  identified.   The  program  for  the  next  quarter  is 
discussed.   (Author) 
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An  introductory  bibUography, 

by  Richard  W.  H.  Lee.    18  Jan  63,  7p   PDcl 
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Prevention  of  Deterioration  Center,  NAS-NRC 
Washington,  D.  C.  ' 

EFFECTS  OF  STORAGE  ON  ELECTRONIC  EQUIPMENT 
Ajro  COMPONENTS,  A  PRELIMINARY  LITERATURE 

oomp.  by  Richard  W.  H.  Lee.   6  Dec  62.   12d 
PDC  S62  053,  PDL  46762   • 

Unclassified  r^wrt 

DBSoriptors:  (♦Bibliographies,  Electronic  equipment). 
(♦Electronic  equipment,  Bibltographies),  Reviews,  Alloys. 
f^f.55f  •  M*'®^"^^,  Tropical  deterioration.  Corrosion 
inhibition.  Electron  tubes.  Electric  insulation. 

The  bibliography  contains  72  references  on  the  effecte  of 
Storage  on  electronic  equipment  and  componente. 
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OTS  Price  $1.00 

Army  Electronics  Research  and  Development  Agency, 
Fort  Monmouth,  N.  J.  "8="v-jr, 

DESIGN  OF  VHF  CRYSTAL  FILTERS  USING  THE 
OTDUCTIVELY  COUPLED  LATTICE  EQUIVALENT 
by  Joseph  M.  Glannotto.   Mar  64.   32d 
TasklG6  22001A  057  05 
AELRDL   TR2425 
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Unclaaslfled  report 

Descriptors:  (*Crystal  filters.  Very  high  frequency). 
Design,  Quartz  resonators.  Coining  circuits.  Band-pass 
filters.  Attenuation,  Inductance. 

The  inherently  high  Q  and  excellent  temperature  charac- 
teristics of  tlje  quartz  crystal  now  permit  the  development 
of  a  line  of  precise  band-pass  filters  for  VHF  ai^llcations 
and  an  Ideal  replacement  for  the  less  statde  LC  filters 
presently  in  use.   The  inductively  coqpled  lattice-equivalent 
design  technique  was  used  to  design  and  fabricate  crystal 
filters  in  the  frequency  range  of  30  to  75  Mc  with  bandwidths 
of  50  and  250  kc.   This  report  presents  specific  design  data 
and  response  characteristics  of  the  fabricated  filters.(AuthDr) 

AD-601  325  Div.    8,  25 

OTS  Price  $2.00 

Aerospace  Corp.,  Gx)S  Angeles)  ,  Calif. 

A  STUDY  OF  ARTfrlCIAL  DIELECTRICS. 

by  Kurt  E.  Golden.    15  May  64,   71p  TDR269  4280  10  4 

Contract  AF04  695  269 

SSD   TDR64  90 

Unclassified  report 

Descriptors:  (•Horn  antennas.  Antenna  radiation  patterns), 
(•Dielectrics,  Electromagnetic  properties),  (•Plasma 
sheath.  Simulation),  Geometric  forms.  Rods,  Design, 
Attenuation,  Magnetic  fields.  X  band.  Dielectric  properties. 
Partial  differential  equations,  Waveguides,  Propagation, 
Model  theory,  Anisotropy,  Tensor  analysis. 

The  simulation  of  a  plasma  sheath  using  an  artificial 
dielectric  is  studied  in  this  investigation  and  is  applied  to  an 
antenna  geometry  which  is  similar  to  some  configurations 
encountered  in  aerospace  applications.   The  antenna  con- 
figuration is  equivalent  to  a  horn  in  an  infinite  ground  plane 
with  an  unjwunded  plasma  layer  in  front  of  the  horn.   The 
plasma  layer  is  simulated  by  a  rodded  medium,  and  the 
radiation  patterns  of  the  antenna  system  are  studied  experi- 
mentally at  9.  10,  and  11  KMC.   The  characteristics  of  a 
rodded  medium  are  obtained  both  theoretically  and  experi- 
mentally.   It  is  shown  that  a  rodded  medium  not  only  simulates 
the  isotropic  characteristics  of  a  plasma  sheath  but  also  the 
anisotropic  characteristics  of  a  plasma  in  an  infinite  steady 
magnetic  field. 


be  kept  Identical.   Special  care  was  taken  to  procure  the 
purest  materials  and  to  clean  and  outgas  all  the  parts  of  these 
converters.   One  of  the  new  design  converters  had  a  tungsten 
emitter  and  nickel  collector.   The  other  had  a  rhenium  emitter 
and  nickel  collector.    Both  had  0. 005-Inch  separation  between 
the  emitter  and  collector. 
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Moore  School  at  Electrical  Engineering,  Univ.  Pennsylvania, 
Philadelphia. 

STUDY  AND  INVESTIGATION  OF  POLARIZATION  PRO- 
GRAMMING.  VOLUME  n  -  POLARIZATION  SYSTEMS 
ANALYSIS. 

by  R.  S.  Berkowltz,  J.  Choder.  R.  G.  Mulbolland,  and 
P.  Hahn.  Apr  64,  81p  MSEE  64  11 
Contract  AF30  602  3105.  Pro].  4540,  Task  454003 
RADC  TDR64  128  V2 

Unclassified  report 

Prepared  under  subcontract  to  American  Electronic  Labs., 
Colmar,  Pa. 

Descriptors:  (•Polarization.  Electromagnetic  waves),  (Com- 
munication systems.  Signal-to-noise  ratio).  (•Communica- 
tion theory.  Radio  interference),  Trosophere,  Propagation, 
Signals,  Probability,  Antennas,  Feedback,  Attenuation. 
Statistical  processes. 

A  theory  of  optimum  reception  over  a  dual  channel  system 
corrupted  by  polarized  noise  Is  presented.   The  theory  as- 
sumes that  binary  data  is  transmitted  in  the  form  of  orttaofO- 
nal  signals  simultaneously  transmitted  over  two  orthogonally 
polarized  channels.   It  is  shown  that  if  the  interfering  signal 
polarization  is  known  exactly,  its  presence  can  result  in  a 
total  degradation  in  slgnal-to-thermal-noise  ratio  of  not  more 
than  three  decibels.   Also  an  instantaneous  polarization  con- 
trol system  is  described.   It  is  shown  that  for  arbitrary  but 
slowly  varying  interfering  signal  polarization  it  is  possible  to 
reduce  si^iiflcantly  the  effects  of  the  interference  by  the 
suocesslve  processes  of  polarization  measurement,  adjust- 
ment of  receiver  polarization  sensitivity,  and  control  of 
transmitted  signal  polarization  thru  use  at  a  feedback  link. 
Effects  of  system  adjustment  accuracy  and  speed  are 
evaluated.   (Author) 
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Div.    8 


General  Electric  Co.,  Schenectady,  N.  Y. 
THERMIONIC  CONVERTER  SURFACE  CONDITIONS, 
by  V.  C.  Wilson  and  J.  Lawrence.   Jun  64,  65p 
Contract  AF33  657  10132.  Proj.  8173.  Task  816305  27 
APL    TDR64  63 

Unclassified  report 

Descriptors:    ("Thermionic  converters.  Surface  properties), 
(•Thermionic  emission.  Materials),  Cesium.  Vapors. 
Niobium  cranpounds.  Carbides.  Molytxlenum.  Tantalum. 
Tungsten.  Nickel.  Rhenium,  Electrodes,  Voltage,  Perform- 
ance (Engineering). 

This  program  studied  the  effect  of  various  emitter  materials 
and  surface  conditions  in  a  plane  parallel  cesium  vapor 
thermionic  converter.    Four  thermionic  converters  were 
fabricated  and  tested.   The  first  had  a  niobium  carbide  emitter 
and  molybdenimi  collector.   The  second  converter  had  an 
oxygen-treated  tantalum  emitter  and  a  molytxlenum  collector. 
Experience  gained  testing  the  first  two  converters  showed  the 
desirability  of  modifying  the  converter  design.   The  last  two 
converters  were  improved  in  several  details  but  primarily 
each  had  an  insulated  guard  ring  surrounding  the  collector 
and  provisions  were  provided  so  that  during  operation  the 
collector  and  guard  ring  potentials  and  tenaperatures  could 
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Sylvania  Electric  Products.  Inc.,  Wobum,  Mass. 

DEVELOPMENT  OF  EPITAXIAL  TECHNOLOGY  FOR 

MICROELECTRONICS  AND  LARGE  AREA  DEVICE 

APPUCATION. 

Quarterly  rept.  no.  8,  1  Feb-30  Apr  64, 

by  P.  Wang,  B.  Selikson.  and  R.  Berkstresser. 

30  Apr  64.   46p 

Contiract  NOb8r8S431,  Pro).  SR0080302,  Task  8T9348 

Unclassified  report 

Descriptors:   (*Cry8tal  growth,  Silicon).  (•Epitaxial 
growth.  Silicon).  (•Silicon,  Epitaxial  growth).  (•Semicon- 
ductors, Epitaxial  growth).  Crystals,  Impurities,  Arslnes, 
Carbon  dioxide.  Oxides.  Films,  Furnaces,  Vapor  plating. 
Microminiaturization  (Electronics). 

Experiments  were  carried  out  In  conjunction  with  the  study 
at  arslne  doping,  C02  in  situ  oxide  film  growth,  and  oxide- 
masked  growth.   The  furnace  with  rotating  susceptor  was  re- 
evaluated with  much  more  favorable  results  than  previously 
obtained.   Capacitance  probe  measurement  has  proven  a  very 
valuable  technique,  useful  for  the  study  of  layer  doping  profile, 
isolation  Junctions  and  back  diffusion  in  epitaxial  layers  for 
digital  circuits  has  been  obtained,  and  a  preliminary  study  was 
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oonAwted  on  tbe  requirements  of  epitaxial  layers  for  llB««r 

depoeitton  on  ceramic  substrates  was  made  with  nom.w 
technical  broaWhroughs  in  Sight,   (Autiw^  "^^ 
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bdand  Testing  Labs..  Dayton,  OWo. 

QUARTZ  CRYSTAL  RELLVBILITY  STUDIES 

^laiterty  rept.  no.  3,  1  Jan-1  Apr  64.     |  i 

by  Carieton  E.  Jones.   Apr  64,   36p         II 

Contract  DA36  039AMC02360E,   Task  IcW  22  001A058  01 

'   Unclassified  report 

?^^r^f?l^^''  resonators,  RellUlty  (Electronics). 
Ir^^^^^l"^^'  C'^^-.  OsclUation.  Transistors 
Frequency  shift.  Failure  (Mechanics).  Storage,  Experimen  al 


Preproduction  testing  of  crystals  for  use  to  reliability 
sto^y^  results  from  first  reUabUity  measurement,  are 
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IttCTowave  Lab..  Stanford  Univ..  Calif. 

J^STf^^^iST^''  ^'^"  INtPRACTlONS 
by  H.  L.  Stover.    Apr  64,    251p 

SStD^""!!!'  ""•  ^^-  "''•  ""^  ""'^^ 

Unclassified  report 

fS^^'"tl^*'"°~*'''  amplifiers.  Klystrons). 
(•Electron  beams.  Microwaves).  CPUs^  physics 

W^^^V^I^"^-^^^  ^»«»'  B«*w'.S  w";e  tubes, 
r.!!?^      •  Etoctromagnettc  waves.  Prcnagation. 
Attenuation.  Magnetic  fields.  Gain,  Tbe^iT^ 

2;;P«W  of  the  study  was  to  Investigate  In  detaU.  both 
tbeorettcally  and  experimentally,  the  ^ractiOThetIir««r« 
Ja^  beam  «d  a  finite  plasma  sy^'.'^t^  " 
theoretical  analysis,  tiie  plasma  and  beam  are  treatedas 
S^^i^r^*  dielectrics.   Exact  solSTo^Sfhe 
Maxwell  equations  are  obtained  and  U>e  exact  diSDOTsl«,  r.^ 
tatlon  is  obtained  for  a  beam  and  pI^ZTSj^^^,!^!^ 

ii  »SSSS,'^,'*'!k'  "^^  '^  SeveiopSrSh'^TSSS; 

S2Lwl.d£i«Sr'*°^'^'"'  "l«P^otedUmtlt 
snouid  be  difficult  to  oouple  to  the  n  -  0  (Le  J  1 


Pendence)  backward-wave  modes,  and  this  prediction  Is  borne 
ou^  experimentaUy.  A  gain  theory  Is  developed,  bcS  IS^ 
cally  and  numericaUy.  for  a  zero  temperatu^iX^i^. 
fc*.  '"iHT  ^  *  'i«lte  dc  magnetic  fleirThegL^re- 
SS^ff^  ^^^  **  ^  frequencies  even  though  the  temp^rH 
b^re  effects  are  neglected,  U»e  flniteness  ofthTsystem  bSS 

iSTuS^f^'^T'"'^  '""  "*  temperature  i^^."?^ 

SS  S^t^^  ^  **T  °"  *  P^"*"*  ~»"°^  ^  investi- 
gated both  Uieoretically  and  wq)erimentally.    (Autiior) 
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ITT  Federal  Labs.,  Nutley,  N.  J. 

VLF  ENVELOPE  TIMING  EXPERIMENT 

^arterly  progress  rept.  no.  1,  7  Jun-7 

Oct  63,  27p 

Contract  NOber89368.  ProJ.  SS294001.  T««k  9210 

Unclassified  report 

^^21  '*^"^  '*^  frequency,  Tltmng  devices), 
SS^i^r  ™":i/l'^  ^  frequency),  ^ynchronizatiin 
(Bleotroolcs),  Digital  systems.  Delay  circuits.  Pulse 
Bener^rs   Modules  (Electronic),  Time  switches.  Delay 
iS^SlS^ays"^'""'*'  °~^  ^-^™  engineering. 

ISiS^i?^"'  *"'  engineering  project  iJ  to  design,  develop 
S  S^S^fSJ^  P'^«l«'  VLF  Envelope  Timlng^pmenT 
S?aS  ^IhT^TS^  "*^  *"^  equip^tTdemo^- 
«rate  the  feasibility  of  time  synchronization  at  separate 
geographic  locations.  (Author)  »""«• 


Maine  Univ.,  Orono. 

LOW  FREQUENCY  PARAMETRIC  AMPLIFIERS, 
final  r^n. 

by  C.  J4^  Brown  and  H.  T.  MacFarland.  1  Feb  63.  21n 
Contract  AF19  604  7400  P 

ESD  TDR64  433 

Unclassified  report 

Subcortract  to  Lincoln  Lab.,  Mass.  Inst  of  Tech.. 
Lexington 

IWiptors:  CLOW  frequency.  Parametric  amplifiers). 
(•Parametric  amplifiers.  Low  frequency).  Sideband 
Broadband.  Gain,  Circuits,  Electrical  properSTSdels 
(Simulations),  Equations,  MaUiematical  anaaysis! 

A  rtudy  of  four-frequency  parametric  amplifiers  indicates 
that  the  terminating  admittance  on  the  idler  port  can^bTused  to 
modtfy  u»e  amplifier  response  at  the  input  a^ouSS  p^^j^ 
analytical  tavestigatlon  of  meUKxis  of  designing^Zr  £^'- 
nations  teat  would  result  in  broadbanding  tee^pii?ie?^ 

Z^r^  '■^'"^*^,  ^"  '°'°«  «"«^«-  ^mpts  to  develi" 
low  frequency  analogue  of  such  an  amplifi^  order  toSbtain 

^^TL^'?""^^  "^  V^  analytically  deri^'res^T^ 
^Tul^  ftl    «  P^blems  in  the  ideallized  model  used.   In 
vSSL  i;^«f*'T*  «  "^^^  ^  «*^^^  capacitance  of  tte 

S^  S^S^.  w™*^°f  **  ^'^^  °*  ">«  P°^  resulted  in 
^wirlous  critical  frequencies  which  made  the  proper  seDarati™, 
of  the  Sidebands  extremely  difficult.   A  second  X  of  l^^e^ 
2&;  Tl^  de^loped  «3  a  means  of  overcoming  Se 
2S^I7"^°  described  above,  was  the  studTof  hybriding 
techniques  to  separate  the  sidebands  by  phase  cLcellLior* 
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Z^th  Radio  Research  Coip.,  Menlo  Parte,  Calif. 

n^T™^^^^**^^  O^  A  LOW-NOISE  i-BAND 

CYCLOTRON-WAVE  LINEATOR. 

F^al  engineering  rept.,  15  Oct  61-30  Jun  62 

WG-168FE^^"*°  '^'^  ^'  ^""^^  Crumly.   31  Jul  62.  55p 

Contract  AF19  604  7400, 

ESD  TDR64  436 

Unclassified  report 
Prepared  for  Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington 

?T"T°,Ii\    <*****!»'  equipment,  Llmltere),  (•Limitere 
ia^kCftS'S^  beams^  Cyclotn«  wavei'.  CCyclolIi 
fl!^r!!!L        beams).  Microwave  equipment,  Preampli- 
Wa^i^^'^T"*^'  ^^^^P^'le  couplere.  Seals  (Stoppers). 
Waveguide  windows.  Solenoids,  Power  suppUes,  Design,  Teste! 

The  object  of  the  project  was  to  design,  "develop,  and  con- 

S^MlS^tA^Sw"^  1  V°"-'^^  L-ban'd  cyclo^-wave 
oevtoe   UNEATOR)  for  isolation  and  overload  protection  of  a 
solid-state  negative  resistance  preamplifier  for  high-powSr 
r^^wl?®  operating  frequency  is  centered  at  1,S»5  Mc    A 
feasibility  model  complete  with  solenoid  and  pow^r  suroiles 
J^  packaged  to  a  form  suitable  for  complete'^rforSS^  t;8t- 
Ing  on  a  general-puipose  space-tracking  and  measuremmto 
radar  constructed  by  Ltocota  Laboratories  was  <SJ^  TWb 
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unit  has  the  capabiUty  of  withstanding  50  kw  of  peak  incident 
power  and  providing  greater  than  100  db  of  Isolation  to  the 
aoUd-Btate  amplifier  during  the  transmitter  pulse.   Recovery  is 
automatic  and  essentiaUy  instantaneous.   Daring  the  receivii^ 
period  the  terminal  insertion  loss  is  approximately  0.3  (ft.  with 
a  total  effective  input  noise  temperature  less  that  35K.  (Author) 
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Washington  Univ.,  St.  Louis,  Mo.  ^^.„d,-.m 

RESEARCH  IN  FUNDAMENTAL  PROCESSES  OF  ELECTRON 

EMISSION. 

Final  rept.,  1  May  61-31  Mar  64, 

by  Robert  N.  Vamey.  30  Apr  64,  6p 

Contract  AF19  604  8435,  Proj.  6692,  Task  669201 

AFCRL  64  405  u«dassifled  report 

Descriptors:  (♦Secondary  emission.  Electrons),  (Electrons, 
Secondary  emission).  Electron  beams.  Electron  bombardment. 
Low  temperature  research.  Semiconducting  films.  Xenon, 
Carbon  dioxide.  Freezing. 

A  target  surface  consisting  of  a  metal  base  with  a  layer  of 
either  xenon  or  carbon  dioxide  frozen  onto  it  was  examined  for 
its  efficiency  as  a  secondary  electron  emitter.   The  surface  did 
not  give  spontaneous  emission  as  in  the  Malter  effect.   The 
surface  did,  however,  appear  to  acquire  a  strong  positive 
surface  charge,  indicating  that  secondary  electron  emission 
exceeded  the  incident  primary  electron  current.    Further 
experiments  with  different  surfaces  are  planned.  (Author) 


Unclassified  report 

Prepared  for  Lincoln  Lab.,  Mass  Inst,  of  Tech,,  Lexington. 

Descriptors:    ('Pulse  amplifiers.  Performance  (Engineer- 
ing), 'Diodes,  'Electron  beams,  Klystrons,  Electrical 
properties.  Magnetic  properties.  Electron  guns.  Design. 
Cavity  resonators.  Magnetrons. 

The  feasibility  of  using  high  perveance  hollow  beams  in  high 
power  amplifiers  was  investigated  in  this  program.    Accumu- 
lated data  of  three  experimental  tubes  Justify  the  conclusion 
that  performance  at  high  perveance  can  be  predicted  on  the 
basis  of  generally  known  design  parameters.   However,  certain 
considerations  which  are  not  usually  emphasized  at  low  per- 
veance become  more  Important  and  must  be  given  special 
attention.    (Author) 


AD-601  394 
OTS  Price  $3.60 


Div.    8,  25 


Case  Inst,  of  Tech.,  Cleveland,  Ohio. 

ELECTROMAGNETIC  POTENTIALS  AND  FIELD 

EXPANSIONS  FOR  PLASMA  RADIATION  IN  WAVEGUIDES. 

Scientific  rept.  no.  5 

by  Robert  E.  CoUin.  Mar  64,  40p 

Contract  AF19  628  1699,  Proj.  5635,  Task  563502 

^^  ^  "'  Unclassified  report 

Descriptors:  ('Waveguides,  Plasma  oscillations), 
('Plasma  oscillations.  Waveguides),  Electromagnetic 
fields.  Charged  particles.  Cyclotron  waves,  Vector  analysis. 

In  order  to  calculate  the  radiation  from  plasmas  placed  in 
waveguides  it  is  necessary  to  know  the  field  produced  by 
arbitrarUy  moving  charged  particles  in  a  waveguide.    Modal 
expansions  for  the  vector  and  scalar  potentials  due  to 
arbitrarily  moving  charged  particles  in  a  waveguide  are 
derived  and  provide  the  generalization  of  the  Lienard- 
Wiechart  potentials  to  a  waveguide  environment.   In  addition, 
for  a  plasma  filled  waveguide  a  modal  expansion  of  the 
electric  field  direcUy  in  terms  of  mode  coupling  with  the 
charge  motion  is  given.   Expressions  for  the  spectral  distri- 
bution of  the  radiation  are  also  obtained,  both  in  general  and 
for  clyclotron  radiation.  Some  specific  results  for  the 
H  sub  10  mode  excited  in  a  rectangular  guide  by  cyclotron 
motion  are  also  presented.   (Author) 


aD-601  428 
OTS  Price  $0.75 


Div.   8 


Microwave  Associates,  Inc.,  Burlington.  Mass. 

KA-BAND  CRYSTAL  PROTECTOR. 

Quarterly  progress  rept.  no.  4,  15  Dec  63-15  Mar  64, 

by  Paul  Basken.    15  Mar  64,  30p 

Contract  DA36  039AMC00157  E.  Task  1G6  22001A  055  04 

Unclassified  report 

Descriptors:    ('Transmlt-recieve  tubes.  K  band), 
('Limiters,  Diodes  (Semiconductors),  Waveguide  switches. 
Life  expectancy.  Waveguide  windows.  ReUabiUty  (Electronics), 
Bandwidth,  Ceramic  materials. 

An  analysis  Is  made  of  two  life  tests  conducted  (kiring  the 
quarter  on  combination  pre  TR-crystal  protector  TR  tubes. 
The  results  indicate  that  the  keep  alive  is  the  limiting  factor 
of  operational  life  expectancy.    Additional  work  on  two  and  three 
element  pre  TR  tubes  is  sunmiarized,  and  the  advantages  and 
drawbacks  of  the  two  possible  approaches  are  shown.    The 
problem  of  aigh  insertion  loss  of  present  PIN  switches  is 
presented.    Methods  of  improving  this  loss  -  in  view  of  the 
lower  isolation  needed  in  a  gas-solid  state  combination  device 
are  discussed.    A  preliminary  life  test  on  such  a  device  shows 
promising  results.   (Author) 


AD-601  429 
OTS  Price  $0.50 


Div.   8,  26 


Sprague  Electric  Co.,  North  Adams,  Mass. 
PRODUCTION  ENGINEERING  MEASURE  FOR  MECHANI- 
ZATION OF  HIGH-RELIABILITY  CAPACITORS. 
Quarterly  rept-  no.  3,  30  Jun-30  Sep  63 
by  E.  J.  Burke  and  J.  H.  D.  Folster.  30  Sep  63,  ITp 
Contract  DA36  039AMC01460E 

Unclassified  report 

Descriptors:  (*Capacitors,  Production),  Machines, 
Industrial  equipment.  Conveyors,  Material  forming.  Paper, 
Plastics,  Soldering,  Design. 

Work  on  production  design  engineering  and  design  of 
pilot  line  equipment  continues.   The  various  parts  of  the 
component  assembly  machine  are  either  now  being  designed 
or  tested.   The  methods  for  accomplishing  the  magazine 
liq>ut  and  magazine  ou^ut  operations  for  the  cover 
soldering  machine  have  been  established.    It  has  been 
determined  feasible  to  combine  the  actions  of  the  hot 
and  cold  tubulation  soldering  machines.   (Author) 


AD-601  404 
OTS  Price  $2.75 


Div.   8 


Varian  Associates,  Palo  Alto,  Calif. 

HIGH  PERVEANCE  BEAM  STUDY  PROGRAM. 

Final  rept,,  2d  ed.  _.      „„ 

by  W.  L.  Beaver  and  E.  DemmeL   ^r  63,  126p,  Varian  ER- 

306  IF 

ESD  TDR64  435 


AD-601  432 
OTS  Price  $2.25 


Div.   8 


Stanford  Electronics  Labs.,  Stanford  Univ.,  Calif. 
SUPERREGENERATION  IN  A  CAVTTY-TYPE 
PARAMETWC  AMPUFIER. 
by  C.  P.  Wang.    24  Apr  61,  88p  SEL  TR318  1 
Contracts  Nonr224  24,  AF33  616  6207.  Proj.  NR373  3«0, 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Unclassified  report 

Descriptors:  ('Parametric  amplifiers,  auperregeneraUon), 
('ftiperregeneration.  Parametric  amplifiers).  Microwave 
amplifiers.  Amplifiers,  Oscillation,  Theory,  Signals,  Noise 
(Radio),  Detectors.  Circuits,  Numerical  analysis. 
Nonlinear  differential  equations. 


The  feasibility  and  characteristics  of  superregraeration 
in  a  low-noise  cavity-type  parametric  amplifier  are 
examined  both  theoretically  and  experimentally.   Equations 
describing  the  operation  of  the  parametiio  circuit  are 
treated  as  nonlinear  differential  equations.   Under  Infinite-Q 
assunqition,  an  exact  solution  in  the  form  of  an  almost 
exponential  function  is  obtained.    For  the  finite-Q  case,  the 
growth  constant  of  oscillation  would  be  determined  approxi- 
mately and  then  the  oscillation  voltages  sore  expressed  in 
analytical  forms. 


AD-601  433 
OTS  Price  $1.00 


Div.  8.  26 


TO  IMPROVE 


CrysUlonics,  Inc..  Cambridge,  Mass. 

PRODUCTION  ENGINEERING  MEASURE  .^  ^.^„w,» 

PRODUCTION  TECHNIQUES  AND  TO  INSURE  THE  BEUA- 

BILITY  OF  THE  C600  SERIES  FIELD  EFFECT  TRANSISTORS 

Quarterly  rept.  no.  3,  1  Jan-31  Mar  64 

by  John  R.  Williams.    31  Mar  64,  34p       1 1 

Contract  DA36  039AMC01483E, 

uaclassifled  report 

Descr^rtors;     ('Transistors,  Industrial  production), 
(•ReUability  (Electronics),  Transistors),  Manufacturing 
methods,  Failure  (Mechanics),  Electronic  equipment.  Gold, 
Films,  Silicon  compounds.  Dioxides,  Ultrasonic  radiation 
Binders.  Bonding.  Photoengraving,  Etched  crystals.  Test 
equipment  (Electronics). 

Ultrasonic  Bonding  -  Improvements  have  Ueen  made  In  wire 
feed  and  In  the  mount  holder  to  faclUUte  bonding.   In  addition 
slice  probing  has  been  inaugurated  to  Increase  the  efficiency 
of  the  bonder.    Die-To-Header  Bonding  -  A  die  to  header  bonder 
has  been  purchased  and  Installed.    Best  results  have  been 
obtained  by  applying  the  gold  direcUy  to  the  slice  and  thus 
eliminating  the  Si  02  film.    Masks  and  AUgmnent  System  - 
The  mask  spaclngs  have  been  reduced  to  take  advantage  of  the 
In^roved  alignment  technology.    This  has  resulted  in  a 
slpiiflcant  improvement  in  the  GmAA  ratio.   Etching  Fixture  - 
The  mesa  etching  fixture  has  been  installed  in  the  production 
process.    Work  on  a  slice  preparation  fixture  is  continuing 
A  final  design  of  the  Ufe  test  racks  has  been  made,  and  tee 
first  samples  will  be  available  at  the  end  of  April.  (Auttor) 


AD-601  434 
OTS  Price  $1.00 


Div.  8,  25 


Electron  Physics  Lab.,  Univ.  of  Michigan,  Ann  Arbor 

BASIC  RESEARCH  IN  MICROWAVE  DEVICES  AND  QUANTUM 

ELECTRONICS. 

Quarterly  progress  rept.  no.  4,  1  Feb-1  Vb^  64 

by  H.  K.  Detweiler,  M.  E.  El-ShandwUy,  By  Ho,  J.  E.  Rowe 

and  C.  Yeh.    May  64,  36p  ORA  05772  4P 

Contract  NOb8r8»274.  Proj.  SR0080301,  TMk  9391 

Uoolassified  report 

Descriptors:     ('Microwave  equipment,  basign), 
('Frequency  multipliers.  Microwave  frequency),  ('Traveling- 
wave  tubes.  Theory),  Millimeter  waves.  K  Band.  Helixes. 
Bracing,  BeryUlum  compounds.  Oxides.  Pipes.  AmpUtude 
mcxkilatton.  Phase  modulation.  Nonlinear  systems.  Gain, 
Field  theory.  Pumping  (Electronics),  Electronics. 


Generation  and  Amplification  of  CtAerent  Electromagnetic 
Energy  in  the  Millimeter  and  submlllimeter  Wavelength  Region: 
The  construction  of  the  experimental  low-frequency  model  of 
the  frequency  multiplier  with  feedback  scheme  to  enhance  Uie 
transfer  efficiency  has  been  completed.   D-c  beam  testing 
shows  that  the  tube  is  aligned  satisfactorily.   The  tube  is  now 
awaiting  final  r-f  testing.   Difficulties  of  bracing  a  30  Gc 
helix  into  a  BeO  tube  have  not  been  resolved.   Techniques 
Involving  the  use  of  Fansteel  60  metal  are  being  developed. 
Analysis  of  Amplitude  and  Phase-Modulated  Traveling- Wave 
Amplifiers:    A  nonlinear  theory  of  the  amplitude  and  phase- 
modulated  traveling-wave  amplifier  with  a  multiple  frequency 
input  is  developed:    Computer  results  for  some  typical  cases 
are  presented  and  interpreted.   Stady  of  a  I>-c  Pumped  Quadru- 
pole  Amplifier:   The  mechanism  of  an  anomalous  gain  predi- 
cated for  the  cyclotron-to-synchronous  wave  interaction  is 
e;q)lained  in  terms  of  kinetic  power  relations.   Experimental 
results  from  other  sources  give  support  to  this  ttieoiy.  (Author) 

AD-601  442  Div.  8,  26 

OTS  Price  $1.00 

General  Electric  Co.,  Auburn,  N.  Y. 

THE  IMPROVEMENT  OF  PRODUCTION  TECHNIQUES  TO 
INCREASE  THE  REUABIUTY  OF  DIFFUSED  SIUCON  CON- 
TROLLED SWITCHES  TYPES  2N689. 
Quarterly  progress  r^t.  no.  3,  1  Jan-31  Mar  64, 
by  J.  N.  Frank.  A.  HishU,  R.  C.  Rome,  H.  Wawrousek, 
and  W.  R.  Comstock.  31  Mar  64,  3^ 
Contract  DA36  039AMC03619E 

Unclassified  report 

Descriptors:  ('Electronic  switches.  Crystal  rectifiers), 
(•Crystal  rectifiers.  Electronic  switches),  Silicon,  Diffusion 
AUoys,  Transducers,  Welding,  Ultrasonic  radiation.  Crystal 
lattice  defects.  Surface  properties.  Crystal  growth 
Welds,  Cathodes,  Reliability  (Electronics). 

This  i-eport  covers  the  work  performed  on  the  device  pack- 
age, the  all-diffused  silicon  controlled  rectifier  subassembly 
the  determination  of  consequences  upon  electrical  behavior  ot 
cUslocatton-impurity  interaction  in  all-diffused  siUcon,  and 
U»e  results  of  blocking  voltage  step-stress  tests  conducted 
on  the  present  alloy-diffused  product.  (Author) 


AD-601  448 
OTS  Price  $1.25 


Div.   8 


Raytheon  Co.,  Burlington,  Mass. 

STUDY  AND  CORRECTION  OF  SPURIOUS  POWER  OUT- 
PUT (RK6344A  MAGNETRON). 
Quarterly  engineering  rept.  no.  3.  22  Jan-22  Apr  64 
by  P.  S.  Bottorff.    22  Apr  64,   4^   PT-738 
Contract  NObsr89S18, 

Unclassified  report 
Report  on  project  QR  1248. 

Descriptors:  ('Magnetrons.  Power),  ('Microwave 
equipment.  Electron  tubes).  Radio  signals,  Anodes 
(Electron  tubes),  Cavl^  resonators.  Noise  (Radio). 

The  QR  1248  project  concerns  the  study  and  elimination 
of  tte  causes  of  spurious  power  output  from  the  RK6344A 
C-band  magnetron.    The  investigation  Includes  a  study  of 
the  nature  and  magnitude  of  spurious  radiations  emitted 
from  the  RK6344A,  with  particular  emphasis  placed  on 
reduction  or  elimination  of  spurious  signals  related  to  end 
space,  tuner,  and  output  resonances,  spurious  signals 
related  to  magnetic  field  strength  and  geometry:  and 
spurious  signals  harmonic  aUy  related  to  the  modes  of 
resonance  of  the  Interaction  structure.   The  objectives  of 
the  program  are  (1)  to  develop  a  tube  with  characteristics 
similar  to  those  of  the  RK6344A,  but  hav'  ig  r.3  )  ;,j.s  1 
ipurious  power  ou^t  levels,  and  (2)  to  develop  techniques 
for  spurious  output  reduction  on  other  types  of  magnetrons 
(Author) 


49 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


AD-601  464  Dlv.    8.  26 

OTS  Price  $5.00 

Microwave  Associates.  Inc.,  Burlington,  Mass. 
RUGGEDIZED  MICROWAVE  DUPLEXING  TUBES  PRODUC- 
TION ENGINEERING  MEASURES  PROGRAM. 
Final  rept..  Vol.  3.  12  Mar  62-31  Mar  64. 
by  Paul  Basken.   31  Mar  64,  319p 

Contract  DA36  039sc85987  .       .„  ^  ^ 

Unclassified  report 

Descriptors:   (*Transmit-receive  tubes.  Radar  d«q)lexers), 
(•Radar  duplexers.  Transmit  receive  tubes),  (•Manufactur- 
ing methods,  QuaUty  control),  (•QuaUty  control.  Produc- 
tion control),  (•Electronic  switches.  Switching  circuits). 
Microwave  equipment.  Broadband.  X  band,  BiiUtary 
requirements.  Data. 

This  appendix  contains  daU  sheets  and  charts  to  be  used  in 
the  production  of  the  ruggedized  microwave  duplexing  tubes. 


AD-601  476 
OTS  Prtce  $1.00 


DiT.   8 


AD-601  465 
OTS  Price  $4.00 


Div.  8,  26 


Microwave  Associates,  Inc.,  Burlington,  Mass. 
RUGGEDIZED  MICROWAVE  DUPLEXING  TUBES  PRODUC- 
TION ENGINEERING  MEASURES  PROGRAM. 
Final  engineering  rept..  Vol.  1,  12  Mar  62-31  Mar  64 
by  Paul  Basken.    31  Mar  64,  283p 
Contract  DA36  039sc85987 

Unclassified  report 

Descriptors:     (*Transmit-receive  tubes.  Radar  duplexers), 
(•Radar  duplexers.  Transmit- receive  tubes),  (•Quality  con- 
trol. Production  control),  (*Electronic  switches.  Switching 
circuits).  Manufacturing  methods.  Military  requirements, 
Life  expectancy.  Microwave  equipment.  Broadband,  X  band. 

In  this  report,  the  «itire  program  is  analysed  in  three  major 
sections  dealing  with  the  technical  discussion  of  the  contract 
work,  a  complete  process  specification,  and  an  analysis  of  the 
quality  control  measures  carried  out.   In  the  technical  dis- 
cussion, an  effort  is  made  to  describe  the  design  work  in  some 
detail.    In  addition,  the  life  test  results  are  summarized  and  an 
analysis  is  presented  of  the  manufacturing  problems.   The 
process  specification  Is  Intended  to  provide  step-by-step 
instructions  for  the  manufacture  of  tubes  by  a  competent 
manufacturer.   The  quality  control  section,  in  addition  to  list- 
ing all  inspection  positions,  includes  the  final  summarized 
results,  technical  analysis,  and  conclusions  drawn  of  the  pro- 
duction run  tubes.  (Author) 


AD-601  466 
OTS  Price  $4.00 


Div.   8.  26 


General  Electric  Co.,  Owensboro,  Ky. 
LOW- POWER,  X-BAND,  PLATE-PULSED  OSCILLATORS. 
Quarterly  progress  rept.  no.  4.  1  Nov  63-31  Jan  64 
by  J.  M.  Connelly  and  J.  R.  Peterson.    31  Jan  64,  38p 
Contract  DA36  039AMC00132E  Task  1G6  22001A055  02 

Unclassified  report 

Descriptors:    (•Microwave  oecillators,  X-band).  (*Trlo<lM, 
X-band),  *Cavlty  resonators,  Cathodes  (Electron  tubes). 
Nickel  alloys.  Tungsten  alloys,  Ceramic  coating.  Electro- 
magnetic pulses,  Performance  (EngiDeerlng),  Life  expectanojr. 
Frequency  shift. 

Sixty-six  experimental  tubes  representing  four  type  con- 
structions were  assembled  and  evaluated.    Few  of  the  tubes 
tested  at  X-band  delivered  more  than  50  watts  at  rated  heater 
voltage.    The  low  yield  resulted  primarily  from  Inadequate 
pulse  cathode  emission  from  the  oxide-coated  cathode.   Grid 
contamination  that  was  responsible  for  rapid  cathode  emission 
slump  was  discovered  In  one  group  of  tubes.    The  contamination 
was  caused  by  pick  up  of  Impurities  during  a  copper-plating 
operation.   A  26-mc  frequency  shift  was  measured  on  an  uncom- 
pensated oscillator  when  the  ambient  temperature  was  ::hanged 
from  -30C  to  lOOC.   An  improvement  In  life  performance  resul- 
ted when  the  cathode  temperature  of  tube  was  reduced  and  the 
modulating  pulse  voltage  was  Increased.   Two  tubes  are  opera- 
ting well  at  the  500-bour  life  point  with  e  sub  b  °  2000  volts. 


Microwave  Associates,  Inc.,  Burlington,  Mass. 
RUGGEDIZED  JIICROWAVE  DUPLEXING  TUBES  PRODUC- 
TION ENGINEERING  BIEASURES  PROGRAM. 
Final  engineering  rept.,  VoL  2,  12  Mar  62-31  Mar  64. 
by  Paul  Basken.    31  Mar  64.  300p 
Contract  DA36  039sc85987 

Unclassified  report 

Descriptors:   (*Transmlt-receive  tubes.  Radar  duplexers), 
(•Radar  duplexers,  Transmlt-receive  tubes),  (•Manufactur- 
ing methods.  Quality  control),  (*Quality  control.  Production 
control),  (•Electronic  switches.  Switching  circuits). 
Microwave  equipment.  Broadband.  X  band.  Military 
requirements. 


This  appendix  contains  inspection  procedures  to  be  xised  in 
the  production  of  the  ruggedized  microwave  duplexing  tubes. 


AD-601  484  Div.  8 

OTS  Price  $0.50 

Aeronautical  Electronic  and  Electrical  Lab., 
Naval  Air  Development  Center.  Johnsvllle,  Pa. 
DEVELOPMENT,  TEST,  AND  STIPULATION  OF  PRE- 
FERRED TRANSISTOR  CIRCUITS. 
Final  rept. 

by  J.  H.  Namarcff.  28  May  64,  lip 
NADC-EL  6421 

UnoUBsified  report 

Descriptors:  (•Circuits.  Standardization),  (•Electronic 
equipment.  Microminiaturization  (Electronics),  (•Transis- 
tors. Circuits),  Semiconductor  devices.  Military  require- 
ments. Performance  (Engineering). 

This  report  covers  the  development  of  preferred  transistor 
circuits  for  use  in  electronic  equipments.   The  National 
Bureau  of  Standards,  with  the  assistance  of  NAVAIRDEVCEN 
and  outside  contractors,  produced  several  publications  that 
covered  numerous  preferred  transistor  and  tube  circuits. 
Continuation  of  this  program  is  now  directed  towards  micro- 
electronic functional  devices  rather  than  on  discrete  com- 
ponent circuitry.   (Author) 


AD-601  490  Div.  8,  26 

OTS  Price  $0.75 

Mallory  (P.  R.)  and  Co.,  Indianapolis,  Ind. 

PRODUCTION  ENGINEERING  MEASURE  FOR  IMPROVED 

RELIABIUTY  OF  SOLID  ELECTROLYTE  TANTALUM 

CAPACITORS. 

Quarterly  rept.  no.  3,  30  Dec  63-29  Mar  64, 

by  A.  W.  H.  Smith.  29  Mar  64.  25p 

Contract  DA36  039AMC03623E 

Unclassified  report 

Descriptors:  (•Tantalum  capadtors.  Production),  Tantalum, 
Wire,  Powder  metals.  Anodes,  Binders,  Voltage,  Sintering, 
Tests,  Life  expectancy. 


SO 


ELECTRONlbS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Evaluation  procedures  for  tantalum  wire  atid  powder  and  test 
procedures  for  in-process  inspection  of  partially  processed 
anodes  have  been  generated.    The  study  of  temporary  binders 
has  been  completed  and  work  on  anode  pressing  is  almost 
finished.   Dehydration  studies  were  ended  except  for  life  test 
In  the  first  quarter.   Two-thousand  hour  life  showed  no  major 
differences  attributable  to  moisture  conteet.   The  Second  Pilot 
Run  was  completed  in  March  but  final  yield  data  are  not  all  In. 
It  an>ears  Uiat  U»e  final  yield  will  show  an  Improvement  of 
about  40%  over  U>e  First  Pilot  Run.   This  increase  in  quality  is 
a  direct  reflection  <rf  process  improvements  generated  during 
the  course  of  the  contract.  (Author) 


AD-601  517 
OTS  Price  $3.()0 


Div.  8,  30 


Bleotron  Physios  Lab..  Univ.  of  Michigan;  Ann  Arbor. 
DIGITAL  COMPUTER  ANALYSIS  OF  AXIALLY  SYMMET- 
RIC SOLID-BEAM  ELECTRON  GUNS. 
by  J.  E.  Boers.  Apr  64,  154p  ORA  TR68.  ORA  05228 
Contract  AF30  602  2834,  ProJ.  5673,  Task  B57303 
RADC  TDR64  119 

Uoolasstfied  report 


Deeorlptors:  (•Electron  beams.  Electroo  guns),  (•Pro- 
gramming (Computers),  Digital  computers).  (•Electron  guns. 
Mathematical  analysis).  Focusing.  Cathoiies.  Electrostatic 
fields.  Electromagnetic  fields.  Electric  fields.  Equations. 
Electrons,  Trajectories.  Spwce  charges.  Relaxation  time, 
Partial  differential  ec^iations.  Difference  equations.  Matrix 
algebra. 

Digital  programs  written  In  the  IBM  7090  FORTRAN  pro- 
gramming system  are  described  and  then  employed  in  the 
analysis  of  several  electron  guns.   The  distal  programs 
raiploy  relaxation  techniques  while  alternately  computing  elec- 
tric fields  and  trajectories.   One  cycle  throu^  Uie  propram 
consists  of  three  parts.    (1)  Calculation  of  the  voltages  in  the 
gun  by  solving  Polsson's  equation,  in  difference  form,  on  a 
7200  point  matrix  cm  which  electrode  potentials  are  laid  out. 
(2)  Calculations  of  new  current  densities  along  the  cathode 
and  the  setting  up  of  new  trajectory  startii^  points  along  the 
cathode.   (3)  Calculation  of  trajectories  and  comparison  of 
toe  new  beam  with  Uie  previous  one.    Thermal  effects  and 
direct  particle-particle  interaction  effects  are  ignored  but 
^e-charge  effects,  introduced  tiirou^  the  field  calculations 
tond  to  prevent  excessive  or  unusual  trajectory  crossings. 
Execution  time  for  the  entire  program  is  usually  less  than 
10  minutes.   Results  produced  by  the  prog«ams  are  presented 
•nd  compared  with  experimental  and  analytical  results 
(Author)  — VT»-     *i»ui». 
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Electrical  Engineering  Research  Lab.,  Un<v.  of  Texas. 

Austin. 

A  COMMUNICATION  SYSTEM  AND  THEOKY  FOR 

INVESTIGATION  OF  EM  WAVE  PROPAGATION  IN  THE 

EARTH  AT  FREQUENCIES  FROM  0  TO  30O0  CPS. 

Pinal  rept, 

by  DarreU  R.  Word  and  Frederick  W.  Patifek.   28  Feb  64 
121p  EERL  6-60 
Contract  AF19  604  8513 
AFCRL   64  179 

Blfied  report 

Descriptors:  (*Communlcaaon  systems.  Extremely  low 
frequency),  (•Radio  transmitters,  Extrenaaly  low  frequency), 
(•Wave  transmission.  Theory),  Electromagnetic  waves, 
Propagation,  Radio  equipment.  Power  suflilies.  Crystal 
rectifiers.  Circuit  breakers.  Switching  circuits.  Control 
■ystems.  Electrodes.  Underground  antenms.  Radio  receivers, 
Earth  models,  Communication  theoiy. 
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The  report  describes  a  40  kilowatt  transmitter  designed 
for  investigating  electromagnetic  wave  pr(q;>agation  in  the 
earth  at  frequencies  from  DC  to  3000  cps.   The  transmitter 
uses  a  dlpole  antenna  consisting  of  two  surface  electrodes 
between  which  a  current  can  be  passed  tfarou^  the  earth. 
A  brief  description  of  the  receiving  equipment  and  some 
e^qierimental  daU  are  included,  and  a  discussion  of  the 
related  theory  and  field  strength  prediction  Is  given  In  the 
last  section.    (Author) 


AD-601  525  Div.   8,  26 

OTS  Price  $0.50 

SS^il:^*"®''  El««trtc  Coip..  New  Bedford,  Mass. 

^EM  FOR  PRODUCTION  OF  FLUORINATED  BARIUM 

TITANATE  CAPACITORS  FOR  OPERATION  TO  200C 

Quarterly  rept.  no.  12. 

by  Paul  C.  Rlcard.   27  i^r  64.   Ito 

Contract  DA36  039sc85955 

Unclasslfled  report 

Descriptors:   (•Capacitors.  Production),  (•Ceramic 
capacitors,  Fluorlnatton),  (♦Barium  compounds.  Tltanates).      ' 
Heat-resistant  materials,  Ceramic  materials.  Tests 
Encapsulation,  Electric  terminals.  Manufacturing  methods. 

J»"i!^  o'  »U  Pre-proAiction  items  were  completed.   No 
catastrophic  failures  were  noted  during  qualification  testing. 
Post  Ufe  Insulation  resistance  measurements  obtained  at 
200C  did  not  aU  meet  minimum  requirements.   Reduced 
temperabire  measurements  of  insulation  resistance  were 
satisfactory  and,  in  fact,  exceed  MIL-C-11015  Initial  re- 
qiUrwnents  for  similar  type  capacitora.   The  newly  developed 
high  temperature  enc^sulant  perfonned  sattsfactorUy  wltt 
noevldent  si^is  of  deterioration  after  exposure  to  200C  for 
aooo  houre.   A  slight  oversize  condition  of  some  units,  due 
to  problems  of  dip  control,  was  recognized  and  should  cause 
no  further  problem  with  the  pilot  nm  capacitora.   (Author) 

AD-601  533  Div.   8,  25 

OTS  Price  $1.50 

Microwave  Research  Inst..  Polytechnic  Inst  of  Bro<*lyn, 

Wb    Xe 

jWJ^STIGATION  OF  AN  RF  PROBING  TECHNIQUE  FOR 
THE  MEASUREMENT  OF  LOW  PLASMA  ELECTRON 
DENSITIES.  ^  *"«-'« 

by  Nicolas  Worontzoff.  Apr  64,  59p   PIBMRI  1165  63 
Contract  AF30  602  2149,  ProJ.  4506,  Task  450603 
RADC  TDR64  110 

Unclassified  report 

Dewr^rtora:  (•Probes  (Electromagnetic).  Very  high 
frejpiency),  (•Plasma  physics,  Probes  (Electromagnetic)). 
(•Microwave  equipment.  Probes  (Electromagnetic)). 
Capacitora   Discharge  tubes.  Radlofrequency,  Transmission 
Unes,  Coaxial  cables.  Radar  transmlttera.  Modulatora. 
Electrons,  Density. 

The  npoTi  describes  eiqwriments  relating  to  electromag- 

~^'','^  ^,^„*  ^^  '^"^^  Pl''«™»  *'  frequencies  In  tte 
range  100  to  300  mc.   In  particular  the  llmltattons  on  a 
paraUel-plate,  capacitor  probe  and  a  coaxial  discharge  tube 
are  described.  (Author)  «-u«rjc  luoe 
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OTS  Price  $0.75 

General  Electric  Co.,  Syracuse,  N.  Y. 
PRODUCTION  ENGINEERING  MEASURE  ON  HIOH 
PBRVEANCB  CATHODE-RAY  TUBES. 
2»Mterly  progress  rept.  no.  10.  9  S«>-8  Dec  63 
by  Edward  T.  Rate.   8  Dec  63,  2^ 
Contract  DA36  039SC  85965 

Unclassified  report 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Descriptors:  (•Cathode  ray  tubes.  Production),  Manufac- 
turing methods.  Electron  guns.  Tests,  Electromagnetic 
lenses.  Field  emission.  Inhibltton.  Coatings.  Titanium  com- 
pounds. Dioxides,  Specifications. 

Hlgb-perroance  cathode-ray  tube  engineering  samples 
were  delivered,  and  life  test  daU  were  obtained  for  inclusioa 
in  the  technical  SpeclficaUon.    (See  AD-433  720).   A  tttanlum- 
dioxide  coating  was  added  to  the  spiral  focus  lens  to  suppress 
field  emission.   (Author) 


AD-601  560  Div.    8,  26 

OTS  Price  $1.00 

Valpey  Crystal  Corp.,  HoUlston,  Mass. 
QUARTZ  CRYSTAL  UNIT  CR-(XM-37)/U. 
Quarterly  progress  rept.  no.  7,  1  Jan-31  Mar  63 
31  Mar  63,  37p 
Contract  DA36  039SC85972 

Unclassified  rq>ort 

Descriptors:  •Quarts  resonators,  •Manufacturing  methods. 
Crystal  holders.  Resistance  (Electrical),  Quartz  c^acltors. 
Quality  controL 
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Foreign  Tech,  DiV„  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 

PROBE  CHARACTERISTICS  OB  FAIN  ABLE  USING  DIF- 
FERENT PROBE  TYPES  IN  THE  PLASMA  OF  A  GAS 
DISCHARGE  IN  MERCURY  AND  CESmM  VAPORS  giNI» 
INVESTIGATION  OF  THE  ENERGY  DISTRIBUTION  OF 
NICKEL  ATOMS  DURING  CATHODE  SPUTTERING  OF 
NICKEL  BY  MERCURY  IONS, 

by  N.  L  lonov.  A.  Ya.  Tontegode,  M.  B.  Ben'yamlnovlch, 
and  V.  L  Vrtisler.    3  Jun  64,    29p 
FTD  TT64  380   TT   64  11789 

Unclassified  report 

Unedited  rou^  draft  trans,  of  Zhumal  Tekhnicheskol 
Flzlki  (USSR)  1964.  v.  34,  no.  2,  p.  354-368. 

Descriptors:  (*Probes  (Electromagnetic),  Plasma  physics), 
(•Plasma  physics.  Probes  (Electromagnetic),  (*Vapors,  Gas 
discharges),  (•Nickel.  Ion  bombardment),  (•Energy.  Distribu- 
tion), (•Cathodes.  Sputtering),  Mercury,  Cesium,  Ions.  Space 
charges.  Electrodes.  Electron  density,  Ionic  currents. 
USSR.      . 

A  comparative  study  of  the  probe  characteristics  of  elec- 
tron and  ion  ourrinis  In  one-electrode  (cylindrical  and  flat), 
two-,  three-,  and  four-electrode  flat  probes  was  carried  out. 
The  conclusion  was  reached  that  the  fullest  and  most  correct 
information  about  the  distribution  of  electrons  and  ions  In  a 
plasma  can  be  obtained  with  the  help  of  three-  and  foar- 
electrode  probes.    Electron  and  ion  temperature  measure- 
ments were  made  in  a  cesium  and  mercury  gas-discharge 
plasma  of  low  pressure.  (loaov  and  Tontegode)  To  investigate 
energy  distribution  a  stream  of  neutral  particles  is  passd 
tiro  jij'a  a  me r  jury  arc  plasma  of  low  pressure  and  the  resiilt- 
Ing  ions  are  subjected  to  analysis.    A  neutral  atom  stream 
was  investigated  which  was  obtained  as  a  result  of  bombarding 
nickel  with  mercury  ions  with  an  energy  of  iaOO-800  ev.    An 
energy  distribution  was  obtained  for  sputtered  nickel  In  the 
energy  region  w  >  10  ev.   The  relative  quantity  of  fast  atoms 
and  the  maximum  energies  grow  as  the  energy  of  bombarded 
ions  grows.    T*ie  dependence  of  the  stream  of  sputtered 
particles  on  the  temperature  of  the  Urget  was  investigated. 
(BeD'yamint) vlch  and  Wekaler) 
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OTS  Price  $2.00 

Motorola.  Inc.,  Phoenix,  Arir. 

MICROWAVE  ACOUSTIC  DELAY  LINE  AND  RELATED 

ACTIVE  DEVICES. 

Quarterly  progress  rept.  no.  2,  17  Aug-17  Nov  63, 

by  F.  Hickemell,  W.  Brendecke,  and  M.  Medina.   Mar  64, 

79p 

Contract  hF30  60J  3076,  ProJ.  5578.  Task  557802 

RADC  TDR64  22 

Unclassified  report 

Descriptors:  (•Microwave  Equipment.  Delay  lines), 
(♦Delay  lines,  Acoustic  equipment,  Semiconductors, 
Solid  state  physics.  Acoustics.  Single  crystals, 
Cadmium  compounds.  Sulfides.  Very  hi^  frequency. 
High  frequency.  Q«;artz.  Electrowoustic  transducers, 
Phonons,  Ultrasonic  properties.  Hall  effect.  Piezoelectric 
effect.  Gain,  M^mufacturing  metitods.  Amplifiers, 
Re3ls(anu*o  (3lo;U''cal). 

Primarily  experimental  efforts  during  this  period  have 
produced  60  Mc  CdS  amplifiers  with  40  db  net  electrical 
gain  aid  120  db/cm  gain  values,  with  power  output  levels  of 
20  mw.    Broadband,  60  Mc,  diffused  surface-transducers  in 
CdS  have  been  made  with  less  than  12  db  losses,  and  qiartz 
transducer  looses  at  60  Mc  have  been  reduced  below  3  db. 
Electrically  tunable  millihenry  inductances  with  Q  greater 
than  10  and  Hall  effect,  non-reciprocal  negative  rstiistance 
circuits  operating  over  a  30:1  frequency  range  are  described 
along  with  methods  for  achieving  low  temperature  ohmic 
contacts  to  CdS  crystals.    These  results  represent  major 
progress  toward  the  objective  of  complex  functional 
electronic  circuits  in  single  crystal  structures  without 
discrete  elements  or  interconiocHons.    (Author) 


AD-601  568 
OTS  Price  $0.75 


Div.   8 


General  Electric  Co.,  Schenectady.  N.  Y. 

ULTRA  HIGH  POWER  TRANSMISSION  LINE  TECHNIQUES. 

Quar'erly  rapi.  i.i.  3 

by  John  P.  Qulne.   Mar  64.    29p 

Contract  AF30  602  2990.  ProJ.  5573.  Task  557301 

RADC  TDR64  113 

Unclassified  report 

Descriptors:  (•Transmissr  >a  Haes,  Waveguides), 
(•Waveguides,  Optimization),  Microwave  equipment. 
Feasibility  studies,  Microwaves,  Absorption.  Waveguide 
slots.  Waveguide  couplers. 

The  purpose  of  the  investigation  is  to  develop  systematic 
procedures  for  selecting  optimum  wavwg'iide  configurations 
and  designing  waveg^ilde  components  that  will  operate  at 
hi^  levels  of  peak  and  average  power  in  toe  frequency  range 
1-10  gigacycles  (See  AD-431  183).   The  report  presents  a 
theoretical  discussion  of  tapers  and  spurious  mode  absorbers 
for  an  oversized  waveguide.   (Authoi) 
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OTS  Price  $1.50 


DlT.  8 


Electronic  Defense  Labs.,  Mountain  View,  Caltf. 
MICROWAVE  TUNNEL  DIODE  DEVICES. 
Technical  memo. 

by  Robert  D.  HaU.  20  Mar  64,  60p  EDL  M609 
Contract  DA36  039AMC00088E 

UnoUsslfied  report 

Descriptors:   (•Tunnel  diodes,  Microwave  equipment), 
(•Microwave  equipment,  Tunnel  diodes).  Microwave  net- 
works. Circuits,  Negative  resistance  circuits.  Electrical 
conductance.  Frequency,  Amplifiers,  Equations,  Admlttsooe, 
Power,  Electrical  properties.  Design. 


Properties,  advantages  and  defects  of  tunnel  diodes  are 
reviewed,  and  design  principles  which  will  allow  their  use  in 
many  ^iplicatlons  are  pointed  out.   Equivfdent  circuits  of 
.diodes  are  discussed,  along  with  designs  for  microwave  cir- 
cuits in  which  they  can  be  embedded.  (Au^r) 
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Div.  8 


Electrical  Engineering  Research  Lab.,  V^.  at  Illinois, 

Urbsna. 

RESEARCH  STUDIES  ON  PROBLEMS  RELATED  TO 

ANTENNAS.  T 

Quarterly  rept.  no.  6,  1  Dec  63-29  Feb  6411 

by  James  Rlppln.   Apr  64,  51p  | 

Contract  AF33  657  10474,  Projs.  760  627a,' 760  4028 

Tasks  6278  01,  4028  24 

1 1  Unclassified  r^Mrt 

Descriptors:     •Antennas.  Research  program  administra- 
tion. Log  periodic  antennas,  Dipole  antennas.  Cotq>led 
antennas.  Helical  antennas.  Omnidirectional  antennas.  Slot 
antennas,  Spiral  antennas.  Antenna  configurations.  Antenna 
feeds.  Bibliographies,  Dielectrics,  Waveguides,  Slgnal-to- 
noise  ratios.  Electrical  impedance,  Antema  radiation 
pattern.  Millimeter  waves.  Conical  antennas.  Mathematical 
analysis.  Design.  Models  (Simulations). 


circular  waveguides.   Research  was  also  done  on  the  develop- 
ment of  new  types  of  log-periodic  antennas,  a  hi^  resolution 
millimeter  antenna,  and  omnidirectional  and  steerable  beam 
antennas  which  can  be  operated  at  millimeter  wavelengths. 
A  Wbllgraphy  containing  104  entries  Is  also  Included  in  the 
report. 
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OTS  Price  $0.50 


Div.   8 


International  Resistance  Co.,  Philadelphia,  Pa. 

RELIABLE.  LOW  COST,  STABLE  RESISTORS.  GENERAL 

PURPOSE. 

Quarterly  rept.  no.  3,  1  Nov  63-31  Jan  64. 

l^  Sylvester  J.  Mattte  and  James  W.  Winder.  31  Jan  64,  4Sp 

Contract  DA36  039AMC02202E  1 1 

I    Unclassified  report 

Descriptors:  (•Resistors,  ReUahillty  (Ellectronlcs)), 
(•Ceramic  materials.  Resistors),  (•Cermets.  Resistors). 
Films,  Electrical  properties.  Thermal  properties,  Moisture. 

The  qualification  test  sequences  for  Rv  units  were  completed 
with  the  exception  of  1000  hour  load  life  on  ttie  2.7  ohm  and 
40  ohm  units.   These  tests  have  shown  a  minor  problem  area 
In  wet  insulation  resistance.  They  also  indicate  temperature 
coefficient  capability  of  750/ppm  in  the  high  ranges  as  was 
initially  envisaged.   The  temperature  load  matrix  is  pro- 
ceeding according  to  schedule,  with  some  of  tlie  units  going 
into  their  second  1000  hour  period.   To  date,  the  units  seem  to 
Indicate  a  fuU  load  capability  at  temperatures  in  excess  of  the 
targeted  85C.   Extended  load  life  testing  of  L07  units  at  ambi- 
ent temperature  of  85C  has  extended  to  4000  hours  on  three 
groups.   There  was  one  additional  failure  with  other  resistance 
chains  being  negligible.   The  load  life  naatrix  is  complete  to 
1000  hours.   The  extended  load  portion  of  the  matrix  on  se- 
lected groups  is  complete  to  4000  hours  eoccept  for  two  groups 
wlilch  were  accidentally  overloaded  and  removed  from  test, 
^bstitute  groups  were  placed  on  and  have  reached  750  hours. 
There  are  no  additional  failures  or  any  hi|^  resistance  changes 
beyond  the  1000  hour  reading.  (Author) 
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An  Investigation  was  made  Into  radiation  patterns  from 
periodic  structures.    Log-periodic  cavity-backed  slot 
antennas  which  produce  vertically  polarized  radiation  were 
studied,  and  further  investigation  on  the  cdastr\iction  of  a 
fee<*  system  to  eliminate  the  need  for  a  ground  screen  was 
considered.   Pattern  measurements  on  both  uniform  and 
log-periodic  zigzag  antennas  were  calculated,  and  the  charac- 
teristics of  both  present  forms  and  new  versions  of  the  conical 
logarithmic  spiral  antenna  were  discussed;   Studies  were 
made -of  antennas  for  airborne  direction  finding,  the  feasi- 
bility of  utilization  varactor  diodes  in  a  backfire  antenna,  and 
wave  propagation  along  helical  conductors  as  well  as  of 
periodic  stniotures  d  wideband  i^ipllcatioss  and  radiation  from 


Mictron,  Inc.,  Albany,  N.  Y. 

C.  W.  X-BAND  VOLTAGE  TUNABLE  MAGNETRON, 
^larterly  progress  r^t.  no.  3.  1  Jan-31  Mar  64, 
by  M.  R.  Boyd  and  M.  Welnstein.  31  Mar  64.  18p 
Contract  DA36  039AMC03270E,  Task  1G6  22001A055  04 

Unclassified  report 

Descriptors:  (•Magnetrons,  X-Band),  (•Microwave  oscil- 
lators, X-Band),  Voltage,  Broadband,  Narrowband,  StaW- 
Uzation,  InjecUon,  Design,  Anodes  (Electron  tube),  Coi^llng 
circuits.  Performance  (Engineering),  Frequency  shift. 
Electron  tubes.  Tuned  circuits. 

The  woric  has  been  mainly  concerned  with  the  construction 
and  R.  F.  testing  of  Design  no.  1  and  no.  2  magnetrons.   R.  F 
operation  has  been  obtained  In  both  designs  over  good  band- 
widths,  but  frequency  of  operation  Is  on  the  low  end  of  the 
desired  range.    Circuit  work  has  also  been  initiated  and  used 
in  conjunction  with  the  two  designs  under  investigation.    The 
successful  operaUon  of  a  Design  2  tube  over  a  wide  frequency 
range  is  of  major  consequence  to  this  program.   It  represents 
confirmation  of  the  basic  ideas  of  the  novel  approach  that  has 
been  used,  particularly  in  the  coi^)ling  scheme.   The  R.  F 
operation  also  means  that  the  technology  Is  also  beconjng' 
resolved  for  this  new  approach.   Refinements  in  technology  and 
design  are  the  main  area  for  emphasis  and  these  foUow  analysis 
of  e3q)erimental  models.   Operation  of  Design  1  and  previous  8 
vane  anode  tubes  in  comparison  with  7  vane  tubes  and  lower 
frequency  tubes  Indicates  that  further  research  effort  into  the 
higher  vane  tubes  is  warranted,  particularly  in  the  areas  of 
injection  and  transition. 
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Technical  Research  Group,  East  Boston,  Mass. 

INVESTIGATION  OF  APPLIED  PROBLEMS  IN  ELECTRO- 

MAGNEnc  RADIATION. 

Final  rept 

by  Alan  F.  Kay.    2  Apr  64.  3^ 

Contract  AF19  60i  3057,  ProJ.  4600.  Task  460002 

AFCRL  64  374 

Unclassified  report 

Descriptors:     (•Radio  waves.  Abstracts),  (•Electro- 
magnetic waves.  Propagation),  (*Antenna  feeds,  Theory), 
(  Antennas.  Design),  Lens  antennas,  Paraixsllc  antennas 
Antenna  radiation  patterns,  Microwaves.  Rock  (Geology)'. 

Topics  in  electromagnetic  theory  which  were  covered  in    • 
five  scientific  reports  under  the  contract  are  propagation 
in  multilayered  media,  improved  feeds  for  aperture  antennas, 
techniques  for  the  analysis  of  radiation  from  bounded  wave 
fronts,  and  efficient  launching  of  surface  waves.   The  re- 
port gives  the  abstracts  and  summaries  of  the  five  scientiflc 
reports  plus  suppl3.n  .itery  pertinint  information.  (Author). 
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OTS  Price  $2.50 

!^i3^*  Electric  Products,  Inc.,  Waltham,  Mass. 

A  STUDY  OF  EXTREMELY-LOW-FREQUENCY  WAVE 

MOTIONS. 

Final  rept. 

by  A.  Cantor  and  J.  Farber.  26  Feb  64.  llOp 

Contract  AF19  628  340,  ProJ.  5631,  Task  563101 

AFCRL  64  280 
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Unclassified  report 

Descriptors:   (♦Extremely  low  fre<fiency,  Magnetohydro- 
dynamlcs).  (*Plasma  physics.  Extremely  low  frequency), 
Cerenkov  radiation,  ClULPged  particles.  Equations,  Electro- 
magnetic waves,  Propagation,  Excitation,  Ionosphere,  Mag- 
netic fields.  Electric  fields.  Fluid  dynamic  prt^perties. 
Compressible  flow.  Models  (Simulations). 

This  report  continues  and  extends  the  work  of  Scientific 
Report  No.  1  (AD-408  099),  dated  30  April  1963.  in  which  the 
behavior  of  a  model  ioooapheric  plasma  is  studied  in  the  extra- 
low-frequency  limit,  and  from  several  points  of  view.   The 
normal  and  anomalou!|Cerenkov-like  effects  there  derived 
are  considered  furtitu ,  and  improvements  in  the  theoretical 
formulation  of  plasmi  problems  are  considered-  (Author) 
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Technical  Research  Group,  East  Boston,  Mass. 

THE  SCALAR  FEED. 

Scientific  rept.  no.  5, 

by  Alan  F.  Kay.  30  Mai-  64,  52p 

Contract  AF19  604  8057,  ProJ.  4600,  Task  460002 

AFCRL  64  347 

Unclassified  report 

Descriptors:  (* Antenna  feeds.  Broadband),  Antennas, 
Antenna  radiation  patterns,  Noise  (Radio),  Polarization,  Gain, 
Tracking,  X  band.  Mathematical  analysis.  Wave  guides. 

A  type  of  wide  fiare  feed  which  produces  low  spillover,  higb 
aperture  efficiency  and  broad  bandwidth  is  described.   This 
feed  operates  with  no  loss  of  its  high  performance  character- 
istics over  a  full  waveguide  band  (and  more)  and  takes  full 
waveguide  power.   It  has  low  VSWR,  supports  linear,  circular, 
or  dual  polarization, 'and  has  in  herently  low  cross-polariza- 
tion.   Many  primary  and  secondary  performance  characteris- 
tics are  described,  which  verify  the  high  gain,  low  sidelobe, 
and  low  noise  temperature  features.    As  a  tracking  feed  it  can 
be  used  with  multimode  inputs,  either  the  TEll  and  TMOl 
mode  circular  guide  type  or  the  two  or  four  horn  monopulse 
type.   The  feed  operates  well  in  the  former  system  but  has 
unsolved  problems  in  monopulse  operation  involving  con- 
trolled mode  excitation  at  the  throat.   (Author) 


AD-601  618 
OTS  Price  $1.50 


DiY.   8.  30 


AD-601  617 
OTS  Price  $1.00 


Dlv.  8 


National  Co..  Inc.,  Maiden,  Mass. 

CESIUM  BEAM  TUBE  STUDIES. 

Quarterly  progress  rept.  no.  2,  1  Oct  63-1  Jan  64 

by  J.  George  and  E.  Wunderer.    17  Mar  64.  35p 

Contract  DA36  039AMC02367E,  Pro].  1G6  22001A  058 

Unclassified  report 

Descriptors:     (*Cesium  electron  tubes.  Phase  distortion). 
Molecular  beams,  Intensity,  Resonance,  Bandwidth,  Micro- 
waves, Electromagnetic  shielding.  Collimators,  Molybdenum, 
Nickel  alloys.  Waveguides.  Measurement.  Electron  tubes. 

The  experiment  design  for  the  measurement  of  cesium  beam 
effusion  patterns  was  finalized,  and  experimental  measure- 
mentswere  performed.    Beam  intensity  was  meas«ired  as  a 
function  of  beam  angle  and  source  temperature.   Although  the 
results  require  additional  verification,  it  would  appear  that 
higher  source  temperatures  than  previously  thought  feasible 
can  be  used.   It  was  determined  by  analysis  that  Molybdenum 
waveguide  is  superior  to  403  Monel  waveguide  for  use  in  the 
proposed  microwave  structure.    Preliminary  magnetic  shield- 
ing measurements  were  made  on  Mumental  shields.   It  was 
determined  that  more  accurate  measuring  instruments  are 
required  for  this  phase  of  the  program.  (Author) 


Naval  Ordnance  Lab..  White  Oak,  Md. 

DELAY  LINE  TIME  COMPRESSOR  WOX-3A. 

by  John  C.  Munson  and  Lester  E.  Barton.   16  Apr  64.  5^ 

Task  RUDC3B000  902 

NOL  TR61  47 

Unclassified  report 

Descriptors:   (♦Delay  lines.  Data  processing  systems), 
(•Data  processing  systems.  Digital  systems).  High  frecpienoy. 
Data  storage  systems,  Transistors,  Sonar  e<;piipment.  Acous- 
tics, Circuits,  Design,  Graphics,  Signals,  Processing,  Opera- 
tion, Correlators,  Clipper  circtiits.  Electronics. 

This  report  describes  in  some  detail  the  fully  transistorized 
WOX-3A  Delay  Line  Time  Compressor  (Dettic).   The  Ut  rata 
is  10  megacycles.   This  equipment  has  proven  to  be  very 
reliable  in  dally  operation.   The  transistorization  has  greatly 
reduced  the  power  required  relative  to  a  comparable  vacuum 
tube  model.   Since  the  principles  of  Deltic  operation  have  been 
presented  fully  in  earlier  reports  (PB-165  034)  only  a  short 
description  of  basic  principles  is  given.   Instead,  the  details 
cf  circuit  operation  are  briefly  treated.   Block  diagrams, 
schematics,  and  photographs  showing  component  layouts  are 
Included.    Photographs  are  shown  of  typical  waveforms  at  var- 
ious points  within  the  system,  and  these  are  keyed  to  the  block 
diagrams  and  schematics.   All  diagrams  are  grouped  at  the  end 
of  the  report  to  facilitate  use  in  troutdeshootlng.  (Author) 


AD-601  620  Dlv.   8,  5,  25 

OTS  Price  $1.50 

Coordinated  Science  Lab.,  Univ.  of  Illinois.  Urbsns. 
SYNTHESIS  OF  PROBABILISTIC  COMMUNICATION  NETS, 
by  H.  Bf.  Barnard.  May  64.  56p    CSL  R209 
Contract  DA28  043AMC00073E 

Unclassified  report 

Descriptors:  (*Electrlcal  networks.  Algebraic  topologjr), 
(♦Communication  systems.  Synthesis),  (♦Probability, 
Communication  theory),  (♦Communication  theory.  Proba- 
bility), (♦Graphics,  Matrix  algebra),  Topology,  Networks, 
Real  numbers.  Equations. 

In  this  thesis  the  necessary  and  sufficient  oooditlons  for  an 
e}q>ected  value  terminal  capacity  matrix  to  be  realized  as  a 
net  with  a  tree  structure  are  developed.   There  are  two 
reasons  for  the  constraint  that  the  net  have  a  tree  structure. 
Jlrst,  it  is  well  known  in  the  classical  communication 
synthesis  problem  that  if  a  realisation  exists,  then  a   real- 
ization with  a  tree  structure  always  exists.   Secondly,  since 
the  path  between  two  vertices  in  a  tree  is  unique  Pu's  equation 
for  computing  the  expected  value  terminal  capacity  for  these 
vertices  reduces  to  a  simple  form.  The  expcwted  value 
terminal  capacity  for  vertices  1  and  J  in  a  tree  net  is  the 
product  of  the  e<^e  probabilities  in  the  path  between  vertices 
1  and  ]  multiplied  by  the  edge  weight  which  has  the  minimum 
value  in  that  path.   (Author) 


AD-601  628 
OTS  Price  $2.25 


Dlv.   8 


International  Resistance  Co.,  Philadelphia,  Pa. 
PRODUCTION  ENGINEERING  MEASURE  FOR  HIGH  RELIA- 
BILITY, FIXED,  FILM,  PRECISION  RESISTORS. 
Quarterly  progress  rept.  no.  5,  1  Jan-31  Mar  64. 
by  Richard  C.  Wagner.   31  Mar  64.  83p 
Contract  DA36  039AMC01461E 

Uaolasslfisd  ropozt 


S4 


ELECTROINICS  AND  ELECTRONIC  EQUIPBIENT  -  Division  8 


OMcrlptors:  (♦Fixed  resistors,  MeL  films).  (♦Manufac- 
^^"f^^^l^^"^-  P«>*»cttoi.  QuaUty  control. 
5SS!?^ii^''S^''^>'  ^*"°°"  compounds.  Monoxides. 
SjlSSS'SSlu?^'"--  (Mec'»«ics,.  Statlstlcia 


AD-601  631  DiT. 

OTS  Price  $0.50 


8,26 


apngue  Electric  Co.,  North  Adams.  Mass 
PRODUCTION  ENGINEERING  MEASUIffl  FOR  MECHANT 
ZATION  OF  HIGH-REUABILITY  CApTcIT^R^      ^^^' 
Quarterly  rept.  no.  4,  30  Sep-30  Dec  63: 
by  E.  J.  Burke  and  J.  H.  D.  Folster.  30  Dec  63   14n 
Contract  DA36  039AMC01460E    "'•  *"|**' »3,  14p 

t^nclasslfied  report 

SISSTr!*^,'**^  capacitors.  Manufacturing  methods). 

52iSl^MateHlrf^'V  ^'%'^^-  Conveyors.  Soldering. 
i'lastlcs,  Material  forming,  QuaUty  cottroL 

H^J^°.  production  design  englneerla^j  and  design  of  pUot 
S.o^^"''",'^"""'"'-   The  operations  of  various  ?aSi  of 
S^of^ffn     u.'*"^'y  "'^•'^^  "^  dMcribed  hereto.^ 
cause  of  difficulties  encountered  with  the  smaller  capacltoT 

wX^'S;^  "  ^  conveyor  is  being  subitituted  for  the 
walking  beam  conveyor.  (Author) 


AD-601  635  Dlv.  g 

OTS  Price  $1.25 

Laboratory  for  Electroscienoe  Researc>,  New  York  Univ., 

SSJj'raM^"'^^''  MULTILOOP  F^SDBACK 
Scientific  rept.  no.  8 

by  John  Golembeskl.  Nov  63,  46p  NYU  Tki400  88 
SSbL  M  M7  ^^  "'•  **"'^'  ""•  '^*'*  562806 

Unclassified  report 

^^^"''   l*^!!*^''  •mplifiers.  Multiple  operation), 
(♦Amplifiers.  Feedback).  Circuits.  Gals.  Sensitivity.  Fre^ 
quency.  Bandwidth,  Cascade  stnictures,  Theory, 
Experimental  data.  Correlation  techniques. 

t^"  °i  ^T^*^^  amplifiers  is  consid^ted  in  which  a 
number  of  stages  is  connected  in  parallel  with  isolation  between 
ttem,  and  feedback  appUed  between  various  stages.   TMrcLS 
to  ^?f *"r  ^  '*«'*»  to  have  a  gain  senrtttvlTfr  suj^r^or 
LnlSliT^ii*  "'*'  more  conventional  sir^le  and  multi,^e  loop 
Kiri^r^i^'tf**!'*^'-    An  ^Perlmeatal  amplifier 
fti^o^    which  was  designed  and  constructed  to  verify  the 
^n?^.Mf '^'"^i"""'  "**  "^  to  investigate  such  practical 
^«  of  Jil^'^l'^ll!?*'^"  P"***"*  '^  restrictions  on  the 
choice  of  feedback  network  connections.   The  experitaenUl 


AD-601  636 
OTS  Price  $1.25 


Dlv.   8 


The  anall  End-Skip  evaluation  has  resulted  in  the  ellmlns- 
tton  of  small  end-skipe  as  a  reject  catijBory.   AnotharrStert 
«J^ry  Which  hss  been  ellmliited  iTSSJ  E^^r^on. 

ZS^  ^\  ^^^  ■"  detrimental  effects  were  found  from 

"endustioo  of  Electrical  Tests  and  Tolerances.   One  was  a 
Mjpimc^on  Tolerance  and  the  other  was  a  Resistance  Toler- 
Moespeolflcation  at  Ist  ConsoUdaUon.   Syntron  Feeding  and 


results  correUted  well  wUh  that  expected 
considerations.  (Author) 


from  ttMoretical 
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Laboratory  for  Electroscieoce  Reseaixih,  New  York  Univ.. 
N.  Y. 

ON  THE  DOMINANT  POLES  OF  THE  DISTRIBUTED  RC 
NETWORKS.  »i:."n^. 

Scientiflc  rept  no.  9, 

by  J.  J.  Kelly  and  M.  S.  Ghausi.   Mar  64,  49p  NYU  TR400  92 

Contract  AF19  628  379,  Pro].  5628,  Task  562806 

AFCRL  54  2S3 

TTnclassified  report 

DMcrtptors:  (♦Miniature  electronic  equipment.  Circuits), 
(♦Circuits,  Analysis),  Resistance  (Electrical),  Capacitance, 
Voltage,  El^jiri  J  jurrents,  F»ino;oa8,  Perturbation  theory. 
Series,  Equations. 

A  method  is  developed  for  determining  the  rise  time,  time 
deUy,  bandwidth,  and  phase  shift  of  tie  vDltage  and  current 
transfer  functions  of  exponentially  tapered  distributed  RC 
networks.    An  approximation  teclinique  is  described  wliich 
pennlte  the  location  of  the  dominant  poles  of  these  distributed 
networta  by  means  of  a  simple  algebraic  formula.    The  domi- 
nant poles  are  then  used  to  determine  the  electrical  character- 
istics of  the  network.    (Author) 


AD-601  644 
OTS  Price  $0.50 


Dlv.  8.  26 


Edgerton.  Germeshausen  and  Grier  Inc    nnatn„   mo=- 
?S?R^r2^.^  °"  ^  SUPER°K5E^'=HEl;?SiuM""' 
Quarterly  rept.  no.  4,  14  Mar- 13  Jun  64 
by  Nicholas  Relnhardt.  19  Jun  64,  lOp  EGG  B2839 
Contract  NOber89405.  ProJ.  SR0080301,  Task  9434 

Unclassified  report 

Five  prototype  tubes  were  evaluated  and  an  extensive 
investigation  of  Uie  fabrication  and  proces^iS^SlLres 
w^conducted^AU  five  tubes  were'new  staJ^sK^^  the 
reporting  period  (see  AD-426  811).   The  separate  tube  Srl- 
cations  and  processings  were  undertaken  2^a  Sp-by-sS 

re^mendations  resulting  from  tbese  activities  are  p"  sented. 


AD-601  653 
OTS  Price  $1.25 


Dlv.  8,  6 


Harry  Diamond  Labs.,  Washingbm,  D.  C 
RANGEBJETER  FOR  XM23  RANGEFINDER. 
Ira  R.  Marcus.  17  Feb  64.  46p 
ProJ.  46700 
HDL  TR1199 

Unclassified  rq>ort 

SSfrifU^'^'i*!''"^^**^'^  counters.  Digital  sy^tem^^ 
fl^r^  devices  (Electrical  and  Elect^nlc).  R«S  " 
flnang,  r^Range  finding.  Digital  systems).  (•La;e^3ange 
SS*pJ^^.**''''''^°  equipment.  ElectroluniM«r^ 
^!;,«^'*^**;'°'^^'^«'  Relaxation  oscilla^Crys- 
Udoscmators,  Oscillator  circulte.  Gates  (Circuits).         ^ 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


The  rangemeter  Is  a  digital  time-Interval  counter  that  dis- 
plays range  when  coupled  to  the  XM23  Laser  Rangefinder.   It 
receives  start  and  stop  pulses  from  the  rangefinder  and  dis- 
plays range  readings  from  200  to  9995  m.   The  total  volume  of 
the  rangemeter  is  less  than  18  cu.  In.   The  readout  is  made  of 
the  electroluminescent  material,  and  opUcal  coupling  is  used 
between  the  computing  circuits  and  the  photoconductive  read- 
out matrix.  (Author) 


AD-601  661 
OTS  Price  $0.75 


Div.  8.  14,  17 


Rome  Air  Development  Center.  Griffiss  AFB,  N.  Y. 
SURVEY  OF  GROUND  RADOMES. 
by  Robert  B.  Curtis.  Btoy  64,  29p 
Proj.  5579.  Task  557901 
RADC  TDR64  127 

Unclassified  report 

Descriptors:  (*Radomes.  Construction).  Design.  Structural 
shells.  Sandwich  construction.  Laminated  plastics.  Structural 
parts,  Aluminum,  Paper,  Expanded  plastics,  Glass  textiles. 
Performance  (Engineering),  Structiiral  properties.  Radar 
antennas. 

This  supplemental  survey  presents  a  summary  of  the  more 
cogent  physical  and  operational  characteristics  of  those  rigid 
grround  radomes  developed  since  publication  of  the  original 
survey  (AD-258  776)  in  May  1961.  (Author) 


arrays  were  composed  of  unequally  spaced  isotropic  ele- 
ments .where  the  element  positions  were  chosen  to  minimize 
the  peak  sidelobes  of  the  far  field  pattern.    An  evaluation  of 
these  aatterns  is  performed  in  establishing  guidelines  for 
antenq&s  which  operate  with  element  reductions  of  80  to  95 
percent.   (Author) 


AD-601  676 
OTS  Price  $1.00 


Div.   8.  26 


Westingbouse  Electric  Corp.,  Philadelphia.  Pa. 

PRODUCTION  ENGINEERING  MEASURE  TYPE  2N1814 

SILICON  ALLOY  TRANSISTOR. 

Quarterly  rept.  no.  3,  1  Jan-31  Mar  64, 

by  T.  Csakvari,  P.  Kannam.  G.  Mellott,  D.  Moore,  and 

R.  Pisardk.   31  Mar  64,    35p 

Contract  DA36  039AMC03617E 

Unclassified  report 

Descriptors:  (^Transistors,  Manufacturing  methods), 
Silicon  alloys.  Processing,  Diffusion,  Soldering,  Reliability 
(Electronics),  Encapsulation,  Test  equipment  (Electronics). 

The  status  of  all  phases  of  the  reliability  improvement 
program  is  presented.   Results  of  experimental  studies 
designed  to  provide  information  for  improved  processing 
techniques  are  described.   Additional  information  concerning 
the  design  of  life  test  equipment  and  device  failure  rate  is 
presented.   (Author) 


AD-601  662 
OTS  Price  $2.25 


Div.  8 


Watkins-Johnson  Co.,  Palo  Alto,  Calif. 

WIDE  BAND  ELECTRONICALLY  TUNABLE  FILTERS. 

by  A.  W.  Shaw.  1964,  97p  W-J  64  609R24 

Contract  AF30  602  2625,  Proj.  5573,  Task  557301 

RADC  TDR64  170 

Unclassified  report 

Descriptors:  (•Electric  filters.  Broadband).  (•Filters 
(Electromagnetic  wave).  Broadband),  Resonators,  Yttrium, 
Iron,  Garnet,  Hysteresis,  Electromagnetic  shielding.  Band- 
pass filters.  Coaxial  filters.  Circuits,  Electrical  properties. 
Design,  Graphics. 

Work  in  the  area  of  electrically  tunable  filters  using  YIG 
and  GaYIG  resonators  is  reported.    Ten  filters  which  were 
delivered  are  described.   Most  of  these  filters  are  non- 
reciprocal.   Filter  design,  temperature  compensation, 
linearity  and  hysteresis,  and  magnetic  shielding  are  discussed. 
(Autbor) 


AD-601  663  Div.   8 

OTS  Price  $2.50 

Electronic  Communications,  Inc.,  Tlmoniimi,  Md. 
PSEUDO  RANDOM  ARRAY  INVESTIGATION. 
Final  rept. 

by  J.  W.  Sherman  and  M.  L  Skolnlk.   May  64,  109p 
Contract  AF30  602  3057,  Proj.  4506,  Task  450604 

RADG  TDR64  43 

Unclassified  report 

Descriptors:  (•Antenna  configurations.  Dynamic 
programming),  (*Dynamic  programming.  Antenna  con- 
figurations). Electromagnetic  waves.  Antenna  radiation 
patterns.  Optimization,  Programming  (Computers), 
Digital  computers.  Experimental  data,  Graphics. 

This  report  describes  an  investigation  into  the  application 
at  dynamic  programming  to  antenna  array  theory.   The 
inrestlgation  relied  heavily  on  the  use  of  high-speed  com- 
puters to  design  both  llnerx  and  planar  arrays.   These 


AD-601  678 
OTS  Price  $2.00 


Div.  8 


Georgia  Inst,  of  Tech.,  Atlanta,   Engineering  Experiment 

Station. 

QUARTZ  CRYSTAL  AGING  EFFECTS. 

Quarterly  rept.  no.  4.  15  Nov  63-15  Feb  64, 

by  R.  B.  Belser  and  W.  H.  Hicklin.  15  Feb  64,  78p 

Contract  DA36  039AMC02251E,  Proj.  A680  and 

1G6  22001A058  01  07 

Unclassified  report 

Descriptors:    (•Quartz  resonators.  Reliability  (Electronics)), 
(•Aging  (Materials),  Quartz  resonators),  (*Radlation  damage. 
Quartz  resonators).  Low  frequency.  Medium  frequency,  Hi^ 
frequency.  X-ray  diffraction  analysis.  Frequency  shift, 
CxTBtal  structure.  Surface  properties. 

Aging  mesurements  of  quartz  resonators  at  low  frequency, 
(100  Kc,  250  Kc,  455  Kc,  and  500  Kc),  3  Mc,  and  16  Mc  and  o< 
various  types  of  quartz  were  made.  Of  96  low  frequency 
resonators  85  were  operable  and  47  passed  the  acceptance 
aging  requirement  of  <  5  ppm  for  the  first  30  days;  44  passed 
the  subsequent  requirement  of  <  2  ppm/month.   The  predomi- 
nant number  of  acceptance  failures  were  in  the  100  Kc  and  250 
Kc  groups.   Of  forty  10  Mc  resonators,  27  passed  the  aging 
acceptant  test  of  <  1  pp  10  to  the  7th  power /week  for  30  days 
and  the  subsequent  aging  requirement  cf  <  1  pp  10  to  the  7Ui 
power /week  for  the  total  aging  period  thus  far  of  230  days, 
resulting  in  a  reliability  figure  of  100  per  cent.   The  balance 
failed  the  acc^tance  test.  The  16  Mc  resonators  (45)  were 
exposed  to  gamma  doses  of  10,000  rads  and  displayed  small 
average  frequency  shifts  in  aooordance  with  the  variety  at 
quartz.   Twenty-four  AT-Cut  quartz  3  Mc  resonators  were 
measured  at  85C  for  180  days.   Although  the  aging  rates  varied 
markedly  at  first,  after  105  days  they  were  essentially  the 
same  except  for  cultured  quartz.   X-ray  diffraction  SID 
patterns  have  been  made  of  twenty  units  with  several  different 
reflections.   These  patterns  continue  to  show  a  fairly  high 
incldoice  of  distortion,  localized  twinning,  and  surface  and 
interior  defects  among  con4>leted  resonators.  (Author) 
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AD-601  680  Div.  8,  26 

OTS  Price  $1.25 

Chatham  Electronics  Div.,  Tung-Sol  Electric,  Inc.. 
Livingston,  N.  J. 

PROdJSJion"^^  RADMTION  RESISTANT  PILOT  LINE 
Quarterly  progress  rept.  no.  3,  1  Dec  6$-29  Feb  64 
by  F.  B.  Parks  and  John  F.  Grimm.  31  Mar  64  46d' 
Contract  DA36  039AMC01476E  t    j«~       .      k 

Unclassified  r^wrt 


Production) 


^SCTlptors:  (•Electron  tubes,  Produc^iion),  ReUabiUty 
(Electronics),  Nuclear  particles.  Furnaces,  Aluminum  com- 
pounds. Silicates,  Glass,  Industrial  equipment. 

Equipment  relating  phase  n,  which  was  started  during  the 
£r*?iVl^."°°"^'  ^  ^^rtually  bean  completed,  except 
ror,   (1)  the  dual  vacuum  exhaust  station,  (2)  the  500C  life  test 
Ut.  and  (3)  the  type  5886  Characteristic  Set.   Use  of  the  con- 
veyor furnace  for  stem-making  at  required  production  rates 
has  been  investigated  and  found  to  be  adequate  and  satisfactory. 

^ul!^,u   *l'^^°'  "*  '""'•  *yP«^  *"^'^«1  ^^^  b««°  "nade 
to  alumlno-siUcate  glass,  although  not  completely  evaluated 
«ie  to  equipment  lack,  mentioned  above.  (Author) 


AD-601  686  DlT.    8, 

OTS  Price  $0.50 

«,Ll?iS*L^*°*'"^*®  Research  Labs.,  Bedford,  Mass. 

SUNRISE  EFFECTS  ON  EAST- WEST  IONOSPHERIC 

PROPAGATION  PATHS. 

Environmental  research  papers 

by  Thpmas  D.  Conley  and  David  Blood.   Mav  64    18n 

AFCRL    64  346,    AFCRL    ERPU  ' 

Unclassified  r^wrt 
Prepared  In  cooperation  wltt  Raytheon  Co.,  Norwood, 

Descriptors:  (♦Ionospheric  propagation.  Photoelectric 
effect),  (•Photoelectric  effect.  Ionospheric  propagation). 
Radio  waves.  High  frequency.  Attenuation,  Sun.  Ught, 
Radiofrequency  interference.  Atmospherics,  Analysis. 

The  extent  of  propagation  afforded  by  the  ionosphere  is 
analyzed  during  the  sunrise  period  on  long  east-west  paths. 
During  Uiis  period  the  propagation  conditions  are  examined 
as  functions  of  distance  along  the  path  and  time.    The  propa- 
ption  losses  are  attributed  primarily  to  absorption  In  the 
lower  ionosphere  and  the  ground  when  multiple  E-layer 
modes  occur  at  the  eastern  end  of  tiie  patts.   (Author) 
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AD-600  882  Dlv.  9       _ 

OTS  Price  $1.76 

HydToiuHtics  Inc..  Laurel,  Md. 

EXPERIMENTAL  INVESTIGATION  OF  THE  5-INCH  CHORD 

MODEL  OF  THE  BUSHIPS  PARENT  SUPEHCAVITATING 

HYDROFOIL. 

Technical  rept. 

by  J.  O.  Soberer  and  J.  Aufllaender.  Mar  64,  63p  Hydro 

TR343  1 

Contract  NOb888164.  Pro  J.  SS600,  Task  SS600 

Unolasslfled  report 

Descriptors:  (•HydrotoUs,  Cavitation),  {*ModelB  (Simula- 
tions), HydrofoUs),  (•Fluid  dynamic  properties).  Hydrofoils)). 
Drag,  Lift,  Angle  of  attack,  Ejqwrlmental  data,  Ventilatl<Mi. 

Results  of  lift  and  drag  measurements  performed  on  a  S- 
inch  chord  model  of  the  BuShlps  parent  hydrofoil  are  pre-, 
aented  and  compared  with  theoretical  predictions.   The  tests 
were  conducted  in  the  high-speed,  variable  pressure,  free 
surface,  circulating  water  channel.   They  cover  angles  of 
attack  ranging  from  3  degrees  to  15  degrees,  vapor  cavitation 
numbers  from  0.06  to  2.34,  depths  of  sulunergence  of  1/2  and 
1  chord  and  velocities  from  30  to  52  f^w.   It  was  found  that  at 
vapor  cavitation  numbers  wlilch  are  low  enough  so  as  to 
approach  prototype  values,  the  ventilation  hysteresis  is  elim- 
inated.   Results  are  presented  in  the  form  of  tables  and  graplis 
of  lift  and  drag  coefficients  for  variations  of  angle  of  attack 
and  vapor  cavitation  numbers.    Excellent  agreement  was  found 
between  theory  and  experiment.   The  problems  of  ventilation 
Inception  are  also  discussed.  (Author) 


AD-600  962 
OTS  Price  $1.00 


Div.  9 


AD-600  948 
OTS  Price  11.75 


Dty.  9.  25 


Naval  Weapons  Lab.,  Dahlgren,  Va. 

AXISYMMETRIC  VISCOUS  FLUID  MOTIONS  AROUND 

CONICAL  SURFACES. 

by  E.  W.  SohwlderaU,  H.  J.  Lugt.  and  P.  Uglnclus.  May  64. 

32p 

Task  R360FR103  aiOlROllOlOOl 

NWL  1922 

Unolasslfled  report 

Daeortpton:  (*AxlaUy  symmetrlo  flow.  Conical  bodies), 
(*Conioal  bodies,  Axlally  symmetrlo  flow).  Fluid  meohanlos. 
Viscosity.  Fluid  flow,  Inoompresslble  flow.  Laminar  flow. 
DlflUsers,  Jets,  Partial  differential  equatttHis,  Functions. 

The  introduction  of  complex  Navier-Stokes  situations  shows 
that  steafdy  axlsymmetrlc  motions  of  viscous  incompressible 
fluids  around  conical  surfaces  can  be  expressed  in  terms  of 
the  corresponding  general  solution  of  the  Stokes  equations  of 
slow  motions.   Tlie  latter  integration  is  aooompllshed  with 
the  aid  of  slow-motion  eigenftmotlons  with  integral  eigenvalues 
for  infinite  plates  and  seml-inflnlte  needles  and  with  gener- 
ally complex  eigenvalues  for  oones  and  conical  corners.    Ttas 
eigenvalues  and  elgenmotions  obtained  resemtile  the  oorres- 
pondlng  eigenvalues  and  elgenmotions  of  the  analogous  flows 
past  dihedral  angles.   In  particular,  the  existence  of  critioal 
and  branching  eigenvalues  reveals  that  laminar  flows  past 
conical  surfaces  depend  on  the  cone  angle  in  a  nonanalytio 
teanner.    The  investigations  include  a  note  on  dlffusor  and 
jet  flows.  (Author) 


AD-600  964 
OTS  Price  $1.50 


Dlv.  9 


Aerojet-General  Corp.,  Downey,  Calll. 

INVESTIGATION  OF  ELECTRIFICATION  OF  POWDERS  IN 

FLOW  THROUGH  TUBES  AND  NOZZLES,    IL  CHARGE 

ANALYSES  OF  DEAQGLOMERATED  POWDERS. 

Special  rept. 

by  T.  G.  Owe  Berg  and  W.  J.  Flood.  Nov  63,  69p 

AGC  0395  04  14SP 

Contract  DA18  108  406oml829 

Unclassmed  report 

Descriptors:  f* Aerosols,  Powders),  (•Powders,  Aerosols). 
Fluid  flow.  Airborne,  Particle  size.  Capillary  tubes. 
Humidity,  Electrical  properties. 

Charge  measurements  were  conducted  with  airborne  powders 
flowing  out  of  a  capillary  tube  at  flow  rates  between  100  and 
600  cc/mln.,  corresponding  to  3  and  15  m/s  linear  flow  rate. 
The  relative  humidity  of  the  air  was  10%.   The  powders  were 
■aocharln,  Carbowax  6000,  Cab-O-Sil.  and  the  two  former 
materials  with  1%  of  Cab-O-Sil  as  a  deagglomerant   The 
MMD  particle  sises  were  7.  14,  and  0.02  micron  respectively. 
The  dependence  of  the  positive  and  negative  charges  per  gram 
of  material  and  of  the  abundances  of  positively  and  negatively 
charged  material  upon  the  flow  rate  were  determined.   The 
bearing  of  these  quantities  upon  agglomeration  is  discussed  with 
req>ect  to  flowing  powders  and  aerosols.   The  effects  of  the 
deag^omerant  are  different  In  the  two  cases  and  depend  upon 
the  nature  of  tlie  powder  and  tqwn  the  flow  rate.   It  is  concluded 
that  a  deagglomerant  may  be  effective  as  a  free-flowing  agent 
by  causing  large  agglomerates,  although  smaller  than  those 
In  the  pore  material,  and  by  causing  neariy  equal  abundances 
of  positive  and  negative  particles.   Both  effects  are  ruinous  to 
preslxed  aerosol  matsrisL  (Author) 

SB 


Johns  Hopkins  Univ.,  Baltimore,  Md. 

CONCEPT  OF  FIELD  MODES  IN  FLUID  MBCHANKS. 

Sclentlflc  rept. 

by  Cari  Kaplan.  Apr  64.  5^ 

Contract  AF49  638  496 

AFOSR  64  0719 

Unolasslfled  report 

Descriptors:  (*Fliild  mechanics,  Inoompresslble  flow). 
Magnetohydrodynamics,  Two-dlmienslonal  flow.  Fluid  flow, 
Vlsooslty,  Flat  plate  models,  Graphics,  Equations, 
Mathematical  analysis. 

A  new  and  novel  method  for  studying  the  behavior  of 
magnetohydrodynamlc  fields  has  been  used  to  explore  steady 
inoompressltde  two-dimensional  linearized  fluid  flow  with 
finite  viscosity.   This  method,  based  on  the  central  idea  of 
splitting  the  behavior  of  a  flow  field  into  independent  modes 
of  behavior,  is  then  applied  to  the  often-treated  and  well-known 
case  of  vlsoous  incompressible  flow  over  a  send-inflnlte  flat 
plate  Immersed  in  an  unbounded  uniform  stream.   (Author) 


AD-600  968  Dlv.   9.  15 

OTS  Price  $1.00 

Princeton  Univ.,  N.  J. 

MASS  FLOW  THROUGH  A  CIRCULAR  ORIFICE  AND  A  TWO- 
DIMENSIONAL  SLIT  AT  HIGH  KNUDSEN  NUMBERS, 
by  D.  R.  Willis.    Mar  64,    32p    AER683 
Contract  Nonr222  45  Grant  AF  AF0SR112  63 
AFOSR  64  0858 

Unolasslfled  report 

Descriptors:   (*Fluid  mechanics.  Transport  properties), 
(•Transport  properties.  Fluid  mechanics),  (*Two-d1  mansion  si 
flow.  Molecules),  (•Iterative  methods.  Integral  equations). 
Statistical  functions.  Partial  diflerentlal  equatloos,  Prassore. 
Reynolds  number.  Orifices.  Perturiwtion  theory. 


AD-MO  976 
OTS  Price  $0.76 


Dlv.   9.  30 


NsTsl  Ordnance  Lab..  Whit*  Oak.  Md. 

ROLL  DAMPING  MOMENT  MBASUREl^tNTS  FOR  THE 

BASIC  FINNBR  AT  SUBSONK  AND  SURfRSONIC  SPEEDS. 

by  F.  J.  Regan.   20  Mar  64,  a4p 

NOLAsTodyRRM  NAVWEPS  6662 

UDclasslfled  report 

Descriptors:  •(Aerodynsmlc  oonflgurAUons,  Model  tests), 
(•Aerodynamic  oharaoteristios.  Model  tests).  (•Fins,  Aero- 
dynamic characteristics).  Subsonic  flow.  Supersonic  flow. 
Roll,  Damping,  Moments,  Ang^e  of  attaok.  Measurement,  Data. 
BaUlstlos,  Wind  tunnels.  Tests. 

Wind  tunnel  measuremaots  are  prssents0  of  the  aerodynamic 
roll  dan:4>lnc  moment  ooeffloleot  darivattve  of  the  Basic  Flnner 
ocoflguratlon.   Data  were  obtained  over  the  Maoh  number  range 
from  0.22  to  4.81.   At  four  Mach  numbers  the  roll  damping 
nwment  coefficient  derivatives  were  msiasured  as  a  function  of 
angle  of  attaok  with  roll  rate  as  a  parameter.  A  free  decay 
teohnlcpM  was  used  to  obtain  the  data.  The  present  resulto  com- 
pare favorably  with  free  fU^t  baUlsttcs  t-ai^  data.  (Author) 


AD-600  987 
OTS  Price  $1.00 


Dlv.  9 


Naval  Ordnance  Lab.,  White  Oak,  Md. 

ON  THE  EFFECT  OF  TRANSVERSE  CURVATURE  IN  COM- 
PRESSIBLE LAMINAR  BOUNDARY  LAYER  FLOW  OVER 
SLENDER  BODIES  OF  REVOLUTION, 
by  Jan  Raat.   4  Mar  64,  Sip 
NOL  TR63  68  NOL  Aenxty  RR196 

Utelasslfled  report 

Dewrtpton:    (•Compressible  flow,  FMctlon),  (•Bodies  of 
revolution.  Aerodynamic  charaoteristlds).  (•Slender  bodies. 
Bodies  of  revolution).  Gas  flow,  Laminar  boundary  layer, 
Momsotum,  Integral  equations,  Integratton,  Seriea,  Geomet- 
ric forms,  CyUndrlcal  bodies.  Conical  bodies. 

The  eflaot  of  transverse  ourvsture  on  the  compressible 
laminar  boundary  layer  flow  over  slender  udsymmetric  power- 
law  bodlea  is  investigated,  employing  the  momentum  Integral 
technique.   Pressure  grsdlenU  are  ne^eoted  and  the  body  sur- 
laoe  is  assumed  to  be  insulated.  Asymptotic  solutions  for  the 
akin  friction  coefficient  are  derived  in  the  regimes  of  weak  and 
strong  curvature  effects.   A  numerical  integration,  covering 
the  entire  range  of  curvature  effects,  was  carried  out  for  the 
oone.   (Author) 


AD-601  010 
OTS  Price  |l.a6 


Div.  9 


OoeanlcB.  Inc.,  Plalnvlew,  N.  Y. 
A  STUDY  OF  HYDROELASTK  STABILIXV  OF  PARTULLY 
CAVITATBD  HYDROFOILS  BY  APPLICATION  OF  QUASI- 
STEADY  THEORY,  i  ^ 
by  Paul  Kaplan  and  Louis  J.  Zeokandorf.  V^  64.  43o 
Ooeanloa  64  10                                         ^  ,««»  i«,  •*? 

Contract  NObe88361,  ProJ.  S8600  000,  Ta4k  1719 

Unclassified  report 

^.'*^^'  <!?y*«»*>»».  Cavitation),  rstablllty.  Hydro- 
tolls),  (*Hydxx>dynamlcs,  Moments),  Elasticity,  Flutter.  Mo- 
maot  of  Inertia,  Equations.  Motion. 
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Tbls  paper  preaente  the  resulte  of  numeHoal  calculations  of 
the  total  msss  flow  tfaroqgh  both  a  ciroular  orifice  and  a  two- 
dlmenstonal  sUt.   The  calculations  are  rsstricted  to  one  iter- 
ation in  the  integral  Iteratloo  scheme  and  the  effect  of  molecules 
which,  due  to  ooUlalon,  retura  through  the  orifice  is  neglected. 
No  further  slmpU^ylng  sssumptkms,  such  as  those  used  by 
Naraslmha.  are  employed.  (Autfaoz) 


Thla  report  presents  a  stabUity  analysis  for  partially  osvl- 
tated  hydrofoils,  where  the  toil  is  represented  by  a  flat  plate. 
In  the  hydrodynamlc  foroe  and  moment  representation,  only 
the  quasi-steady  and  apparent-mass  oontributions  are  retained; 
the  wake  efftoto,  essential  for  unsteady  theory,  are  ne^ected. 
The  resulting  flutter  boundaries  are  oomparad  to  those  ob- 
tained by  applying  the  complete  unsteady  solution.   It  is  shown 
that  the  behavtor  at  low  reduced  frequenctes  is  in  agreement 
with  the  unsteady  solution.  In  particular,  the  critical  density 
ratto,  which  is  (effectively)  the  lowest  ralue  of  the  density  ratto 
at  wWch  flutter  will  occur,  can  be  calculated  exactly  from  the 
quaal-ateady  theory.  (Author) 

AD-^1  022  DlT.  »,  1,  18,  30 

OTS  Price  $19.76 

Melpar,  Inc.,  FaUs  Churoh,  Va. 

SIMULATION  OF  HELICOPTER  AND  V/STOL  AIRCRAFT 

VOLUME  I:    HELICOPTER  ANALYSIS  REPORT 

by  James  R.  Toler,  Walter  Mclntyre  and  Merlin'p.  Coflee. 

Sep  63,  325p 

Contract  N61339  1206 

NAVTRADEVCEN  1208  1 

Unolasslfled  report 

Report  on  Study,  Equations  of  Motion  of  Vertical/Short  Take- 
off and  Landing  Operational  Flight/Weapon  System  Tralnera. 

Descriptore:     (•Hellcoptora,  Simulation).  (•Vertical  take-off 
planes,  Simulation),  Aerodynamic  characteristics.  Mathe- 
matical models.  Programming  computere.  Analog  computers. 
Digital  computere,  MathemaUcal  analysis. 

Ths  objective  of  the  report  Is  to  present  the  aerodynamic  and 
dynandc  heUoopter  equations  stqpportad  by  derivations  and  a 
comprehensive  discussion.  The  aerodynamic  equatlona  are 
developed  tiuoiigfa  a  modified  blade  element  approach  althou^ 
other  alternative  techniques  are  considered.  The  equatlMis 
are  not  oonstrslned  to  a  given,  or  a  number  of  given,  flight 
oondltlons  but  are  valid  for  the  entire  flight  regime  inolud^ 
hover,  transitton,  autorotatlon,  the  effecte  of  varying  altitude 
ground  effecte.  and  blade  aeroelasticity  in  twist.   The  dynamic 
derivation  develops  a  set  of  unabridged  and  simplified  equa- 
tions of  translational  and  angular  rates  specifically  for  a 
tandemrotor  helicopter.   The  dynamic  and  aerodynamic  effecte 
on  the  heUcopter  rotor  are  combined  to  produce  equatlona  to 
deacribe  blade  acceleration,  velocity,  and  position,  vbUe 
flapping,  at  chosen  polnte  during  a  rotation.   A  technique  is 
also  presented  for  greatly  simplifying  the  simulation  of  a 
tandem-rotor  helicopter  which  eliminates  the  necessity  of 
construction  detailed,  identical  mathematical  models  for  the 
two  rocors. 


AD-601  041 
OTS  Price  $0,76 


Div.  9 


59 


Bolt.  Beranek  and  Newman,  Inc..  Cambridge,  Mass 
REYNOLDS  STRESS  NEAR  A  FLEXIBLE  SURFACE 
RESPONDING  TO  UNSTEADY  AIR  FLOW. 
ty  J.  E.  Ffowcs  Williams.  3  Jun  64,  27p  BBN  1138 
Contract  Nonr3944  00.  ProJ.  S  R009  01  01,  Task  104 

Unclassified  report 

Report  on  Fundanaental  Hydromechanics  Research  Program. 

i^„!."*^JT.-.^*^'"^®°*  boundary  Uyer.  Stresses),  Boundary 
layer.  Stability,  Surfaces.  Membranes,  Vibration.  NoteeT^ 
vortices.  Reynolds  number.  Gas  flow. 

JJ^^U^^  the  way  in  which  Reynolds  stresses  near 
tee  flow  boundary  are  influenced  by  surface  response.   The 
techmque  of  analysis  is  based  on  thai  developed  by  Lin  (Proc. 
Nat.  Acad,  Sciences.  40:741.  1954)  to  study  the  Reynolds 
stresses  induced  by  viscous  action  in  the  vicinity  of  the 
f!!!*'^' J!If  ^''^''f^^  ^  generalized  to  allow  for  a  raudom 
siutace  motion,  such  as  might  be  induced  by  turbulent  ftow,  but 
the  analysis  is  restricted  to  a  two-dimensi4al  surface  prtfite 
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The  most  Interesting  outcome  of  the  analysis  is  that  the 
Reynolds  stress  assumes  a  negative  sense  ctoee  to  the  surface 
whenever  the  phase  speed  of  the  perturbation  exceeds  the  speed 
of  free  suface  waves.    The  layer  of  fluid  close  to  the  mean 
position  of  the  surface  may  then  tend  to  starve  the  t»irbuleiit 
eddies  of  their  energy  supply  and  may  lead  to  a  reduction  In  the 
turbulence  level.  (Author) 


AD-601  070 
OTS  Price  $1.50 


DlT.   9,25 


Arnold  Engineering  Development  Center,  Arnold  Air 

Force  Station,  Tenn. 

A  DATA  REDUCTION  PROGRAM  FOR  HOTSHOT  TUNNELS 

BASED  ON  THE  FAY-RIDDELL  HEAT-TRANSFER  RATE 

USING  NITROGEN  AT  STAGNATION  TEMPERATURES  FROM 

1500  TO  5000  K. 

by  Martin  Grabau,  H.  K.  Smithson,  Jr.,  and  Wanda  J.  Little. 

Jun  64,   64p 

Contract  AF40  600  1000,  Proj.  VY80O2, 

AEDC    TDR64  50 

Unclassified  report 

Descriptors:    ("Wind  timnels.  Thermodynamics), 
(♦Hypersonic  wind  tunnels.  Heat  transfer),  ("Heat  transfer. 
Hypersonic  wind  tunnels),  Nitrogen,  Shock  waves.  Stagnation 
point,  Enthalpy,  Mach  number. 

A  method  is  set  forth  for  the  computation  of  test-section, 
aftershock,  and  stagnation  conditions  in  hotshot  tunnels  of 
Arnold  Engineering  Developn»ent  Center,  using  nitrogen  at 
stagnation  temperatures  from  1500  to  5000  K.    The  basic  input 
data  are  the  stagnation  pressure  in  the  reservoir,  the  pltot 
pressure  behind  a  normal  shock,  and  the  heat-transfer  rate  at 
the  stagnation  point.   The  value  of  the  overall  enthalpy  is  ad- 
justed by  numerical  iteration  until  the  measured  and  computed 
heat -transfer  rates  are  numerically  equal  within  a  prescribed 
tolerance.    (Author) 


AD-601  087 
OTS  Price  $1.75 


Dlv.  9, 4 


Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 

THE  EFFECT  OF  AMBIENT  DISSOCIATION  ON  NONEQUI- 

LIBRIUM  SHOCK  LAYERS. 

Interim  technical  rept.  no.  2 

by  W.  H.  Gibson.    Mar  64.  67p 

Contract  AF33  657  8860,  Proj.  7065,  Task  7065  01 

ARL  64  42 

Unclassified  report 

Descriptors:     (•Hypersonic  flow,  Dissociation),  (•Dis- 
sociation, Hypersonic  flow),  (*Shock  waves.  Gas  flow).  En- 
thalpy, Velocity,  Blunt  bodies,  Wedges,  Conical  bodies.  Hyper- 
sonic characteristics.  Air,  Oxygen,  Nitrogen.  Mixtures,  Chem- 
ical reactions.  Correlation  techniques. 

The  effects  of  ambient  dissociation  in  a  hypersonic  free 
stream  were  examined  for  Invlscld,  nonequUlbrlum  shock 
layers.   The  profiles  of  atom  concentrations  behind  the  bow 
shock  were  compared  with  those  obtained  for  an  undlssoclated 
free  stream.    Two  types  of  correlations  were  developed,  for 
fixed  enthalpy  and  for  fixed  flight  speed.   For  fixed  enthalpy, 
the  effect  of  ambient  dissociation  was  shown  to  decay  rapidly 
behind  the  shock.    For  fixed  flight  speed,  the  correlation  was 
expressed  by  a  simple  subtraction  of  the  ambient  dissociation 
fraction.    The  subtraction  rule  preserves  the  gas  temperature 
and  Its  validity  does  not  depend  on  a  particular  choice  of  the 
rate  coefficient.    The  correlations  were  established  for  the  sim- 
plified chemical  model  of  a  Llghthlll  gas.    They  were  also 
extended  to  airflows  with  coupled  chemical  reactions.   In  this 
latter  case,  the  application  of  the  subtraction  rule  requires  that 
tbe  total  oxygen  content  of  the  dissociated  free  stream  be  prop- 
erly adjusted.   It  was  found  that  tbe  mixture  must  be  richer  in 
oxygen  than  the  atmospheric  proportion.   The  predicted  correl- 
atloos  were  verified  on  the  basis  of  available  numerical  solu- 
tions for  coupled  air  chemistry.   The  Implications  of  the  results 
were  noted  concerning  simulation  <rf  real-gas  effects.  (Author) 


AD-601  089  Dlv.  9,  12,  25 

OTS  Price  $1.00 

Arnold  Engineering  Development  Center,  Arnold  Air  Force 

Station  Tenn. 

MODIFICATION  OF  SUPERSONIC  FLOW  FIELDS  UNDER 

NEAR  SPACE  CONDITIONS  BY  CRYOPUMPING. 

Technical  documentary  rept., 

by  J.  A.  Collins,  Jr.,  D.  E.  Anderson:  and  W.  D.  Clement. 

Jun  64,  40p 

Contract  AF40  600  1000,  Proj.  SA0403 

AEDC  TDR64  66  ^ 

Unclassified  report 

Descriptors:     (•Cryopumping,  Samplers),  (*Super8onlc 
flow,  Cryopumping),  ("Space  environmental  conditions.  Simu- 
lation), Cryogenics,  Liquefied  gases.  Helium,  Pltot  .ubes. 
Nozzles. 

Results  are  presented  of  a  test  program  designed  to  simu- 
late an  air  sampling  probe  utilizing  cryosurfaces  cooled  to 
liquid  helium  temperature  to  capture  the  impinging  gas.    Cap- 
ture coefficients  are  given  for  the  liquid  helium  cooled  cryo- 
surface  under  the  conditions  of  normally  directed  low  density 
gas  flow  from  a  Mach  3  nozzle  for  both  clean,  polished  sur- 
faces and  surfaces  coated  with  a  thin  film  of  paraffin.   Also 
presented  are  the  effects  of  mlcron-slze  particles  In  the  gas 
on  the  cryopumping  capabilities  of  tbe  cryosurface.  (Author) 

AD-601  096  Dlv.    9,  30 

OTS  Price  $0.50 

Naval  Ordnance  Laboratory,  White  Oak,  Md. 

DARE  n  DATA  ACQUISITION  AND  RECORDING 

EQUIPMENT  FOR  THE  NAVAL  ORDNANCE  LABORATORY'S 

HYPERSONIC  TUNNEL  NO.  8. 

by  J.  W.  Willis.   28  Jan  64,   18p 

Task  RMM042  009 

NOL   TR63-281,  NOL   Aerody  RR220 

Unclassified  report 

Descriptors:    (•Hypersonic  wind  tunnels.  Analog-digital 
computers),  (*Analog-digltal  computers.  Special  purpose 
computers),  ("Special  prupose  computers.  Operation), 
Ordnance  laboratories.  Hypersonic  characteristics.  Data, 
Computers. 

Testing  programs  carried  out  in  tbe  Naval  Ordnance 
Laboratory's  hypersonic  tunnel  no.  8  entail  high-speed 
acquisition,  processing  and  recording  of  large  quantities  of 
data     This  Is  accomplished  by  DARE  H,  Data  Acquisition  and 
Recording  Equipment.    The  operational  features  and  capabili- 
ties of  this  102-channel  automatic  analog-to-digltal  data 
system  are  .described  In  this  report.   (Author) 


AD-601  099 
OTS  Price  $4.60 


Dlv.  9,  31 


Hydronautlcs  Inc.,  Laurel  Md. 

DOWNWASH  DUE  TO  A  FULLY  CAVITATED  HYDROFOIL 

BENEATH  A  FREE  SURFACE. 

by  B.  Yim.    Jul  63,  50p   Hydro  TROOl  12 

Contract  NObe78396 

Unclassified  report 

Descriptors:     (*Hydrofolls ,  Downwash),  (*Cavltatlon, 
Hydrofoils),  Hydrodynamics,  Vortices,  Oscillation,  Boundary 
layer.  Integral  equations. 

Attention  is  paid  to  the  downwash  far  downstream  of  the 
cavltated  hydrofoil.   Tnls  result  should  be  of  ude  In  tbe  estima- 
tion of  the  influence  of  the  forward  foil  on  the  rear  foil  of  the 
hydrofoil  craft.   Since  the  point  where  the  downwash  Is  cal- 
culated Is  far  from  the  cavltated  hydrofoil,  the  effect  of  the 
detailed  shape  of  the  hydrofoil  Is  small.   Therefore,  for  the 
sake  of  simplicity,  the  cavltated  hydrofoil  under  the  free  sur- 
face Is  assumed  to  have  the  form  of  a  simple  model  made  of  a 
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vortex  line  and  a  uniform  source  plus  al  tine  sink.   Due  to  the 
linearity  of  the  potential,  the  downwash  due  to  the  vortex  and 
due  to  the  source  are  dealt  with  separately.   Numerical  com- 
putations made  for  the  downwash  at  various  downstream  anu 
spanwlse  positions  at  the  same  depth  aa  the  hydrofoil,  and 
covering  a  large  range  of  Froude  numbers,  are  given  In  the  form 
of  curves.  (Author) 


AD-601  100 
OTS  Price  $3.60 


Dlv.  9,  31 


Hydronautlcs  Inc.,  Laurel,  Md. 

FULLY  CAVITATING  HYDROFOILS  IN  k*ON-STEADY 

MOTION  UNDER  A  FREE  SURFACE. 

by  C.  C.  Hsu.    Aug  63,  40p   Hydro  TR119  5 

Contract  NOb884296 

Uncljasslfied  report 

Descriptors:     (♦Hydrofoils,  Two-dlmetslonal  flow), 
(♦Cavitation,  Hydrofoils),  Lift,  Moments.  Oscillation,  Pitch 
(Motion),  Boundary  layer.  Power  series. 

A  linearized  theory  is  developed  for  unsteady  two-dlmen- 
siwjal  cavity  flow  about  thin  hydrofoils  at  zero  cavlUtlon  num- 
ber.   Expressions  are  presented  for  the  llit  and  moment  coef- 
ficients of  a  thin  supercavltatlng  foil  performing  arbitrary 
oscillations.  In  terms  of  the  coefflcleut  of  a  power  series 
describing  the  chordwlse  amplitude  distribution.    They  are 
applied  to  the  case  of  a  rigid  foil  performing  heaving  and  pitch- 
ing oscillations  and  to  that  of  oecUUtlng  flaps.    For  very  large 
depth-chord  ratios,  the  lift  and  moment  coefficients  for  pure 
heaving  ai.d  pitching  oscillations  are  Identical  to  those  obtained 
oy  previous  workers.  (Author) 

AD-601  101  Diy.  9,  31 

OTS  Price  $2.60 

HydrooautlCB  Inc.,  Laurel,  Md. 
LINEARIZED  THEORY  FOR  A  SUPERCAVITATINQ  HYDRO- 
FOIL OPERATING  IN  A  FLUID  OF  FINItE  DEPTH 
by  Hung-Ta  Ho.   Jun  63,  30p  Hydro  TRlU  7 
Contract  NObs84296  i 

I  Unclassified  report 

Descriptors:     (*HydrofoUs.  Two-dimensional  flow), 
(♦CavltaUon,  Hydrofoils),  Fluid  flow,  Theory,  Linear  sys- 
tems, Lift,  Moments,  Integral  equations.  Numerical  analysis. 

The  study  applies  linearized  theory  to  a  two  dimensional, 
uniform,  supercavitaUng  flow  passing  over  a  hydrofoU  oper- 
ating near  the  surface  of  a  fluid  of  finite  depth.   The  problem 
is  formulated  in  the  region  of  the  lower  half  of  a  transformed 
plane,  and  the  formulaUon  is  applicable  to  foUs  of  any  shape 
within  the  scope  of  the  linearized  theory  tad  of  any  location 
between  the  free  surface  and  tbe  bottom  of  the  channel.   For 
tbe  case  of  a  fiat  plate  the  solution  is  obtained  In  terms  of 
L«gendre  ellipUc  Integrals.   Numerical  calculations  are  made 
for  the  lift  and  moment  coefficients  of  the  foil  immersed  at 
several  different  distances  under  tbe  free  turface  with  varvlnff 
water  depths.  (Author)  ^^ 


AD-601  107 
OTS  Price  $0.76 


Dlv.  9.  15 


Rensselaer  Polytechnic  Inst..  Troy,  n.  Y, 
APPLICATION  OF  THE  GALERKDJ  METHOD  TO  SELF- 
ADJOINT,  NON-POSITIVE  DEFINITE  EIGENVALUE  PROB- 
LEMS IN  HYDRODYNAMIC  STABILITY, 
by  Sherman  Tsao.   25  May  64.  29p   RPI  Math  Rep  66 
Contract  NonrSAl  08 

Uncla^lfled  report 

Descriptors:  (♦Hydrodynamics,  NumerlclJ  analysis), 
(•Matrix  algebra.  Hydrodynamics),  Fluid  flow.  Viscosity, 
Stability,  Cylindrical  bodies.  Surface  pronBrtles,  Boundary 
value  problems.  Functions,  Equatlom. 


FLUID  MECHANICS  -  Division  9 


The  method  of  Galerkln  for  obtalnii«  approximate  eigen- 
values is  applied  to  a  class  of  self-adjoint  but  not  positive 
definite  (M-deflnlte)  eigenvalue  problems.    The  present  in- 
vestigation shows  that  tbe  positive  and  negative  approximate 
eigenvalues  obtained  from  the  Galerkln  method  are  respec- 
tively the  upper  and  lower  bounds  of  the  corresponding  exact 
eigenvalues.   It  is  also  shown  that  the  sequence  of  approximate 
eigenvalues  obtained  using  successively  more  expansion  func- 
tions converges  monotonlcally  to  the  exact  eigenvalues. 
Finally  a  method  for  predetermining  tee  signs  of  the  approxi- 
mate eigenvalues  is  given.   As  numerical  examples  of  the 
theory,  two  M-deflnlte  eigenvalue  problems  arising  from 
myiscld  stability  analyses  of  flows  between  concentric  cylin- 
drical surfaces  are  cnsldered.  (Author) 


AD-601  113 
OTS  Price  $0.75 


Dlv.  9,  30 
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w '■^r^^f®'^"''*'  ^^-  ^f""  °^  Aerospace  Research. 
Wri^t- Patterson  AFB,  C*lo. 

*;v1^Jh  ^°o  ^^  ^^"  HYPERSONIC  AIR  WIND  TUNNELS. 

by  William  G.  Reinecke.  Apr  64,  23p 

Proj.  7064 
ARL  64  56 

Unclassified  report 

Descriptors:  ("Graphics ,  Hypersonic  wind  tunnels).  CHyper- 

sonlc  wind  tunnels,  Graphics).  Hypersonic 

vSl^'".*?2a;  ^'""^  "°*'  ^*^P'^««*»>le  flow.  Temperature. 

This  report  contains  a  series  of  graphs  for  use  with  hyper- 
sonic, air  wUid  tunnels  and  Is  most  conveniently  used  Inron- 
n.nctlon  w^th  PB-116573.  Equations,  Tables,  and  Charts  fT 
Compressible  Flows.   The  data  presented  differ  In  the 
following  ways:  data  are  computed  for  higher  total  temoera- 
J!If  L'-m'?^"^  '^l"  ^"^  *°  Bromley  and  WUke  are  used  in  the 
^  t£^l.  temperature  regime,  mean  free  paUi  data  are  given, 
and  the  variation  of  gamma  with  temperature  is  considered  in 
all  the  computations.    The  graphs  are  plotted  for  any  total 
S^-t^  ^**ll°  the  range  of  validity  of  the  analysis),  for. total 
temperatures  through  5000  R.  and  for  Mach  numbers  through 

^l»^^^^  f^l^  T  "''°  "'^'^  *°  determine  an  empl^cal 
"ittor)  Knudsen,  Mach,  and  Reynolds  numbers. 

AD-601  169  Dlv.  9.  15 

OTS  Price  $0.75 

Kralchnan  (Robert  H.),  Peterborough,  N  H 

JlfMUL^'fiNC^^  '^PP^O^^ATION  Fok  ^HOMOGENEOUS 

Research  rept.  no.  5 

by  Robert  H.  Kralohnan.   Mar  64,  27p 

Contract  Nonr4307  00,  Proj.  NR062  309 

Unclassified  report 

£«a«^*°,"*  /*r'^''  ''°*'  Turtwl«nce).  CTurbulence, 
mS«i-?  ,*M'^i?*''\'  (•S*«"»^«<'  pnHjesses.  Mathematical 
models),  CMatrix  algebra.  Numerical  analysis)   Convection 
Equations,  Motion,  Statistical  dlstribMtionsf  Fourier  SsU 

^"♦JJSf""^"^"®"  ^^  ^'^*^  '^  BouBBlnesq  turbulence  was 
introduced  which  can  greaUy  lessen  U^  coiSSStlS 

^l^Z^  for  l^mogeneous  flow  which  are  of  slmpllci  J^m- 
fl^    T.^  "*  direct-interaction  equations  for  hom^gen«,S? 

2i  tarI2'enfflX'^?°^*'°"  presupposes  a  repiSSS^of 
ine  turbulent  fields  by  Nq)an8ion  in  some  aporoDriate  set  o/ 

TT^,":f  '^''r  *"''*'  ""^y  "^  bou,!E^c?^tions 
The  covariances  which  are  off-diagonal  in  the  chosen  reor^sen. 

^Z-^r""  ",  "^  '^P^«  correlSons.  «S^^^xSS?S 
terms  of  diagonal  covariances  and  diagonal  averase  rem^ 
ft^ctions  ^a  procedure  resembling  ^dlrJ^T-X^SST 
•ohMne.   The  final  equations  Involve  only  the  mean-fleW 
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amplitudes  and  the  diagonal  covariance  and  response  functions. 
The  approximation  was  illustrated  by  applying  it  to  inflnlte- 
Prandtl -number  Bousslnesq  convection  between  infinite 
horizontal  planes.   The  range  of  applicability  and  the 
limitations  of  the  approximation  were  discussed.  (Author) 


AE-601  194  Dlv.  « 

OTS  Price  $0.75 

Stanford  Univ..  Calif. 

A  NOTE  ON  GRAVITY  BFFECTS  IN  SUFERCAVFTATING 

FLOW. 

Technical  rept.  uo.  32. 

by  Robert  L.  Street.  Mar  64,  28p 

Contract  Nonr225  56,  Froj.  S  R009  01  01 

Unclassified  report 

Descriptors:  (•Hydrodynamics,  Cavitation),  (*Cavitation, 
Hydrodynamics),  (•Gravity,  Hydrodynamics),  Slender  bodies. 
Fluid  dynamic  properties.  Boundary  value  problems,  numeri- 
cal analysis. 

Two  apiH^JximatiouS  to  the  linearized  theory  for  supercavl- 
tating  flow  about  slender  bodies  are  applied  to  the  case  of  flow 
past  a  slender  wed^e  in  a  transverse  gravity  field.    The  addi- 
tional lift  and  momeut  forces  arising  as  a  result  of  the  gravity 
field  are  calculated  by  theories  that  are  expected  to  hold  when 
ihe  gravity  effecis  are  of  first-order  smallness  consistent  with 
the  liuearlzatlon  approximations.   The  lift  and  moment  coeffi- 
cients obtained  from  the  iwo  approximations  are  In  general 
quantitative  agreement  ovcr  the  most  Important  cavitation 
number  range.    The  results  obtained  confirm  the  validity  of 
the  average-value  approximation  Introduced  by  Parkin. 
(Author) 


AD-601  195 
OTS  Price  $1.25 


Div.  9 


Equipment  was  designed,  developed,  and  employed  in  a  pro- 
gram of  testing  granular  materials.   In  addition,  a  small  effort 
was  expended  to  outline  a  technique  for  constructing  mathemat- 
ical models  founded  on  the  discrete  nature  of  soils.   To  date, 
equipment  and  techniques  have  been  devised  with  which  cylin- 
drical samples  can  be  loaded  to  peak  stress  levels  as  high  as 
3,000  psl  within  times  of  about  1  millisecond.   The  bulk  of  the 
testing  completed  has  been  on  three  dry,  granular,  cohesion- 
less,  particle  assemblages—many-faceted  but  well-rounded 
sand  grains  (20-30  Ottawa),  highly  angular  sand  grains  (20-32), 
aitd  highly  spherical  glass  grains  (30-40  and  80-100).    Efforts 
to  date  have  been  aimed  at  determining  the  relative  Importance 
of  various  media,  loading,  and  boundary  parameters  on 
response.   This  report  is  an  attempt  at  a  summary  statement  of 
the  effects  of  such  parameters  as  san^de  length,  density,  and 
moisture  content;  particle  material,  size,  and  shape:  stress 
level,  rate  of  stress  rise,  overstress,  hold  time,  and  unloading; 
and  boundary  lateral  restraint.  (Author) 


Naval  Weapons  Lab.,  Dahlgren,  Va. 

ROTATING  FLOWS  OVER  A  ROTATING  DISK. 

by  Ernst  W.  Schwiderskl  and  Hans  J.  Lugt.  Apr  64,  48p 

NWL  1913 

Unclassified  report 

Descriptors:  CVortices,  Boimdary  layer),  (*Boundary  lajrer. 
Vortices),  Fluid  flow.  Viscosity,  Rotation,  Disks,  Friction, 
Laminar  flow.  Partial  differential  equations.  Numerical 
analysis. 

Local  boundary  layer  approximations  of  first  order  are 
computed  for  axisymmetrlc  motions  which  rotate  over  a  rota- 
ting disk  in  the  same  and  oiq>oelte  directions.   The  secondary 
motions,  which  are  produced  by  the  friction  forces  at  the  rota- 
ting disk,  are  essentially  of  pure  staguatlon  type,  distorted 
stagnation  type,  cell  type,  and  pure  wake  type.   Critical 
Reynolds  nimibers  of  steady  laminar  motious  which  are  attachec 
to  the  disk  are  computed.   They  reveal  stability  properties  of 
rotating  flows  which  are  of  Importance  In  prau:tlcal  applications. 
(Author) 

AD-601  313  DlT.  9.    2.  25 

OTS  Price  $9.10 

United  Research  Services,  Burilngame,  Calif. 

TECHNIQUES  AND  EQUIPMENT  FOR  DETERMININO 

DYNAMIC  PROPERTIES  OF  SOILS. 

Final  rept. 

by  J.  V.  Zaccor  and  N.  R.  WaUace.    Nov  63,  104p 

URS  155  30  J 

Contract  DA49  146XZ019 

DASA  1421 

Unclassified  report 

Descriptors:     (•Soil  mechanics.  Test  equipment),  ('Test 
equipment,  Soil  mechanics),  (•Soils,  Compressive  properties). 
Loading  (Mechanics),  Dynamics,  Sand,  Particles.  Stresses, 
Strain  (Mechanics),  Mathematical  models. 


AD-601  232 
OTS  Price  $1.00 
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David  Taylor  Model  Basin,  Washington,  D.  C. 
WIND  TUNNEL  INVESTIGATION  OF  FAVORABLE  INTER- 
FERENCE TO  INCREASE  LIFT-DRAG  RATIOS  OF  SUPER- 
SONIC AIRCRAFT.    PART  I  -  PRESSURE  FIELDS  AROUND 
A  BODY  AND  AN  INLET. 

by  Richard  M.  Hartley  and  Ernie  W.  Pope.   Apr  64,  34p 
DTMB   Aerol063 

Unclassified  report 

Descriptors:  (*Jet  engine  Inlets,  Aerodynamic  character- 
istics), (•Lift,  Supersonic  flow),  (*Drag,  Supersonic  flow), 
(•Supersonic  wind  tunnels.  Interference),  Models  (Simu- 
lations), Engine  air  systems  components.  Supersonic  planes. 
Turbojet  inlets.  Wings.  Shock  waves.  Pressure. 

Wind-Tunnel  tests  at  a  Mach  number  of  2.87  were  to 
measure  the  Intensity  and  spatial  distribution  of  low-pressure 
fields  that  radiate  back  from  an  Indented  side  portion  of  a 
body  and  the  high-pressure  fields  that  radiate  from  the  exter- 
nal wedge  sides  of  an  engine  air  inlet.   The  measured  pressure 
distributions  were  integrated  over  a  proposed  thin  flat-plate 
wing  proposed  for  separating  the  body  and  inlet  fields.   The 
resulting  favorable  increase  in  normal-force  coefficient  was 
as  much  as  0.035  at  zero  angle  of  attack  and  corresponds  to 
about  15  percent  of  the  cruise  lift  required  for  an  attack 
aircraft.    (Author) 


AD-601  269 
OTS  Price  $1.00 
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General  Applied  Science  Labe..  Inc..  Westbury.  N.  T. 

ESTIMATED  PROPERTIES  OF  LAMINAR  WAKES  WITH 

COUPLED  RATE  CHEMISTRY  AND  DIFFUSION. 

by  H.  M.  Bloom,  R.  W.  Bynie,  and  E.  D.  Kennedy. 

May  62,  reissued  18  Sep  62,   34p  QASL  TR282,  LL  37  16 

Contract  AF19  604  7400,  ARPA  Order  13 

ESD   TDR64  421 

Unclassified  report 

Prepared  for  Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 

Descriptors:   (•Laminar  flow.  Wake),  (•Re-entry  vehicles. 
Hypersonic  test  vehicles),  (*Dlffuslon.  Chemical  equilibrium), 
(•Reaction  kinetics,  Recombination  reactions),  Electron 
density.  Thermodynamics,  Air,  Chemistry,  Gas  flow. 
Viscosity,  Numerical  analysis,  Programming  (Computer*), 
Integrals. 

Theoretical  analyses  bearing  on  wake  observables  required 
a  careful  representation  of  the  rate  chemistry  of  air  and  its 
coupling  with  diffusive  processes.    A  selection  of  preliminary 
results  of  recent  calculations  of  laminar,  constant-pressure 
axisymmetric  wakes,  including  chemical-diffusive  co\q)ling 
made  for  several  full-scale  flight  and  firing  range  conditions 
is  presented.   The  analysis  employs  an  integral  method  wherein 
the  governing  differential  equations  are  satisfied  exactly  alone 
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the  axis.   The  present  chemical  and  thenaodynamlcal  models 
which  consider  N2,  N,  02.  O,  NO,  NO-ioB  and  electron  species 
are  more  detailed  than  those  usually  used  In  connection  with 
wake  calculations.    However,  the  toUowi»f  assumptions  are 
•retained:   a.  vibrational  equilibrium,  b.  Pick's  law  of  diffusion 
for  each  species,  c.  a  single  representatt>e  Lewis  number  is 
taken  constant  and  equal  to  1.4,  d.  a  constant  value  of  the 
Prandtt  number  was  taken  as  equal  to  O.M.   (Author) 

AD-.601271  DiT.   9.16 

OTS  Price  $1.00 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  k.  Y 
ANALYSIS  OF  NONSTEADY  TWO-PHASE  FLOW, 
by  Qeoi^  Rudinger  and  Angela  Chang.   ^«n  64,   31p 
CAL  88P 
Contract  Nonr3623  00,   ProJ.  NR098  038 

UbolaBsifled  report 

Prapsred  ia  oooperation  with  Virginia  Uijjr.,  CharlottesvlUe. 

Descriptors:  (•Gas  flow.  One-dimensional  flow),  (•Shock 
waves.  Propagation),  (•CoUoids,  Fluid  dynamic  properties), 
(*ParUal  dlfferenUal  equations.  Simultaneous  equations). 
Equations,  Motion,  Temperature,  Presewre,  Pipes.  Pistons 
Drag.  Relaxatioa  time.  *^  ' 

The  techniqpies  for  so1t1i«  problems  of  nonsteady,  quasl- 
one-dimensional  flows  by  the  method  of  characteristics  have 
been  extended  to  flows  of  suspensions  of  small  solid  or  liquid 
particles  in  a  gas.   The  particles  cannot  toUow  the  rapid 
velocity  and  temperature  changes  that  are  produced  by  pres- 
sure waves,  and  complicated  relaxation  pnxsesses  result. 
Suoh  flows  are  described  by  six  simultaneous  partial  differ- 
ential equations,  and  their  characteristics  and  associated 
oompatibillty  equations  have  been  obtained.   Terms  are  in- 
cluded to  aUow  for  variable  duct  area,  to»  external  forces  that 
may  act  on  the  particles  or  m  the  gas,  and  for  heat  addition  to 
the  particles  or  the  gas.   To  illustrate  Uia  application  of  the 
results,  two  flows  in  a  pipe,  filled  wiUi  a  suspension  of  small 
particles,  are  analyzed  with  Uie  help  of  a  smaU  digital  com- 
puter.  In  the  first  example,  one  end  of  the  pipe  is  suddenly 
opened  to  a  low-pressure  reservoir,  and  the  resulting  expan- 
sion wave  is  computed.    In  the  second  example,  a  piston  in  the 
pipe  is  impulsively  accelerated,  and  the  flow  between  the 
resulting  shock  wave  and  the  piston  Is  obtained.    A  striking 
feature  of  this  flow  is  the  slow  adjustment  of  the  shock 
strength  from  its  initial  to  ito  equUibrium  value.  (Author) 
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Princeton  Univ..  N.  J,  , , 

EQUILIBRIUM  TURBULENT  BOUNDARY  LAYERS, 


Nov  6$,  4^ 


jtaoli 


by  G.  L.  Mellor  and  D.  M.  Gibson 
FLD13.  8i4>er8edes  FLDS 
Contraot  Nonrl8S8  36 

iassifled  report 

Descriptore:  (•Turbulent  boundary  layerl  Viscosity) 
(•Turbulence.  Pressure),  (•Fluid  mechailcs,  Matheiatical 
analysis).  Velocity,  Equations,  Motion,  Boundary  layer 
Shear  stresses.  Friction,  Momentum.  Thickness,  Differential 
equations,  totegration.  Numerical  analysis. 

Aparttcular  form  tor  an  effective  or  eddy  viscosity  is 
hypothesized  and  considered  in  conjunction  with  the  boundary 
layer  equations  for  cases  where  the  pressure  gradient  para- 
meter is  held  constant.    Precise  solutions  are  obtained  for 
»t^     i*!!.""*  "^  decelerating  flows  In  the  range,  beU  infinity: 
the  solutions  span  the  complete  boundary  layer  profile  wlUi  Uie 
«ception  of  the  small  viscous  sublayer  region.   Comparison 

rfL      .^'^A"^'****.'^*^*^  P""""  *^"»  serTpressure  gradient 
daU  and  Clauser'e  and  Stratford's  decelerating  flow  data  is 
WceUent.    For  large  values  of  beta  U.e  lnfl\«Se  of  t£  pres- 

djrftet  profiles  should  then  be  presented  in  the  form.  U  sub  p, 

torte^of  U  siib  tau  where  U  sub  p  is  a  pressure  velocity 

■Bd  U  aub  t«u  is  the  conventional  sUn  ftmctipn  velocity.   (Author) 
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Princeton  Univ.,  N.  J. 

THE  EFFECTS  OF  PRESSURE  GRADIENTS  ON  TUR- 
BULENT FLOW  NEAR  A  SMOOTH  WALL, 
by  G.  L.  Mellor.    Jan  64,   40p   FLD14 
Contract  Nonrl868  38,   Grant  NSF  GSS79, 

Unclassified  report 

Descriptore:  (•Turbulence,  Pressure),  (♦Turbulent 
boundary  layer.  Viscosity).  (•Fluid  mechanics.  Matiiematical 
analysis).  Velocity,  Equations,  Motion.  Boundary  layer 
Shear  stresses.  Friction,  Differential  equations.  Integration. 
Numerical  analysis. 

A  dimensional  argument  Is  presented  leading  to  a  functional 
form  for  U»e  effective  viscosity  which  embraces  the  hypothesis 
of  a  previous  paper  (MeUor  and  Gibson,  1963;  hereafterref- 
erenced  as  paper  A)  in  the  overiap  and  outer  regions  of  a 
birbulent  boundary  layer.    The  new  argument  also  suggests  a 
way  of  determining  the  effective  viscosity  in  Uie  viscous 
sublayer  when  the  flow  is  subjected  to  main  stream  pressure 
gradients.   This  information  is  used  to  calculate  velocity 
profiles  near  U»  wall  and,  in  particular,  to  demonstrate 
deviations  from  Uie  logarithmic  law  of  the  wall  when  the  wall 

oirX.f  "".tf  ^^^^r-l"  ^^^w'^ly  1"^.    Detailed  knowledge  of 
the  velocity  profiles  near  Uie  wall  enables  us  to  eliminate  an 

SSr        ^  ^***'  ^  ^^**^  ^  "«"■  separating  flows. 

AD-601  317  Dlv.  9 

OTS  Price  $0.76 

General  Applied  Science  Labs.,  toe..  Westtiury,  N.  Y. 

AN  ESTIMATE  OF  THE  EFFECTS  OF  A  LAMINAR 

EQUILIBRIUM  BOUNDARY  LAYER  ON  THE  DOWNSTREAM 

WAKE. 

23  Sep  60,  reissued  18  Sep  62,  21p  GASL  TR182,  LL  37  9 

Contract  AF19  604  4559 

ESDTDR64  414 

Unclassified  report 

Prepared  for  Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 

Descriptore:     (•Laminar  boundary  layer.  Hypersonic  flow) 
(♦Hypersonic  flow.  Wake),  (•Dissociation,  Gas  flow), 
(♦Re-entry  vehicles.  Hypersonic  characteristics).  Electron 
density.  Boundary  layer.  Shock  waves.  Pressure.  Distribution. 
Mathematical  analysis. 

to  tills  report  the  problem  considered  is  Uiat  of  the  contribu- 
tion of  U»e  laminar  boundary  layer  to  Uie  structure  of  Uie  flow 
field  of  re-entry  vehicles  and  wheUier  its  effect  may  be  signi- 
ficant for  inclusion  in  Uie  detailed  analysis  for  Uie  chemical 
species  in  toe  wake.   It  was  found  ttiat  Uie  electron  distribution 
in  Uie  flow  field  at  the  rear  of  Uie  body  can  be  satisfactorily 
represented  wiUiout  taking  into  account  Uie  presence  of  Uie 
boundary  layer.    For  Uie  2  1/2  -inch-nose-radius  body  con- 
sidered. Uie  contribution  of  Uie  equilibrium  laminar  boundary 
layer  to  Uie  dissociated  tonized  flow  may  be  nntlected  for 
further  analysis  of  the  wake.  ^^ 
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Division  9  -  FLUID  MECHANICS 


Deacriptors:    (*Supersonic  flow,  Gas  flow),  (*Subaonlc 
flow,  Electron  density),  (♦Aeroctynamlc  characteristics, 
Pellete),  (•Reaction  Vdnetlcs,  Chemical  reactions).  Wake, 
Shock  waves,  Temperature.  Di£/iiai-)a.  Dissociation,  Pressure, 
Frozen  equilibrium  flow.  Chemical  equilibrium.  Programming 
(Computers),  Numerical  analysis. 

Tje  method  of  characteristics  as  applied  to  a  real  gas 
(assuming  frozen  composition  along  streamlines)  was  used  to 
compute  the  detailed  supersonic  flow  field  about  the  pellet 
geometry.    The  free  stream  velocity  was  22,100  feet  per 
second  while  the  free  stream  pressure  and  temperature  were 
1  mm  Hg  and  300  K  respectively.   The  calculation  of  the  flow 
field  properties  in  the  subsonic  region  was  performed.    The 
air  was  assumed  to  be  in  thermal  and  chemical  equibrlum. 
The  results  of  this  calculation  served  as  input  to  the  frozen 
characteristics  program  which  handles  the  computation  of 
the  entire  supersonic  flow  field  region  up  to  ttie  near  wake 
shock.    (Author) 
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General  Applied  Science  Labs.,  Inc.,  Westbury,  N.  Y. 

IMPROVED  HYPERSONIC  LAMINAR  WAKE  CALCULATIONS 

INCLUDING  RATE  CHEMISTRY, 

by  Martin  H.  Steiger.   25  Aug  61,  reissued  18  Sep  62,  3Sp 

GASL  TR249.  LL-37  12 

Contract  AF19  604  7400,  ARPA  Order  13 

ESD  TDR  64  413 

Unclassified  report 

Prepared  for  Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 

Descriptors:   (*Numerical  analysis.  Integrals),  (•Laminar 
flow,  Axially  symmetric  flow),  (♦Hypersonic  flow,  Wake), 
(•Reaction  kinetics.  Hypersonic  flow).  Thermodynamics, 
Air,  Chemistry,  Momentum,  Viscosity,  Pressure,  Density, 
Diffusion,  Gas  flow.  Programming  (Computers). 

This  report  was  concerned  with  the  prediction  of  the  proper- 
ties of  a  laminar,  axisymmetric,  hypersonic  wake  which  may 
not  be  in  thermodynamic  equilibrium.   The  flow  was  treated  as 
a  continuum,  by  a  boundary  layer  approximation,  utilizing 
integral  method  techniques.   The  analysis  included:  (a)  An 
improved  rate  chemistry  and  representative  thermodynamics. 
The  air  chemistry  included  rate  processes  which  involve  seven 
species,  i.e.,  02,  O,  N2,  N,  NO,  NO  ion  and  electron,   (b)  An 
additional  parameter  was  introduced  (H  sub  n  n  sub  o)  which 
oo\q>les  the  energy  integral  equation  and  boundary  condition. 
This  permits  a  simple  evaluation  of  the  effect  of  an  Initial  de- 
fect in  the  stagnation  enthalpy  and/or  Prandtl  -  Lewis  numbers 
different  from  unity  on  the  flow  field,   (c)  The  system  of 
equations  was  programmed  on  the  IBM  7090  digital  computer. 
This  enables  such  advantages  as  automatic  interval  change, 
utilization  of  a  Runge-Kutta  scheme  in  the  forward  integra- 
tion, test  for  maximum  truncation  error,  evaluation  of  the 
temperature  (which  is  given  in  terms  of  a  transcendental 
algebraic  egression)  to  any  desirable  accuracy  and  calcula- 
tion of  profiles  in  the  physical  plane  at  any  predetermined 
axial  stations. 


Deacriptors:  (•Hypersonic  flow.  Wake),  (•Wake,  Hypersonic 
flow),  (•Reaction  kinetics.  Hypersonic  flow).  Blunt  bodies. 
Sonic  boom,  Transfbrmationa  (Matliematics),  Integrals, 
Enthalpy,  Stagnation  point.  Chemical  equilibrium.  Thermo- 
dynamics, Transport  properties.  Turbulence,  Shock  waves. 
Laminar  flow,  Axially  symmetria  flow. 

The  present  work  deals  with  the  behavior  of  the  uniform- 
pressure  far  field  wake.   The  flow  is  treated  as  a  continuum, 
by  the  boundary-layer  approximations,  utilizing  integral  metlud 
techniques.   Chemical  rate  processes  of  air  relative  to  atom- 
molecule  dissociation  ^  to  ionization  are  taken  into  account. 
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NON EQUILIBRIUM  SODIUM  IONIZATION  IN  LAMINAR 

BOUNDARY  LAYERS. 

by  John  J.  Kane.  14  Apr  64.  34p  TDR269S4810  22  2 

Contract  AF04  695  269 

BSD  TDR64  50 

Unclassified  report 

Descriptors:  (•Laminar  boundary  layer,  Tran^wrt  prop- 
erties) (•Sodium,  Ionization),  (•Ionization,  Reaction  kinetics). 
Injection,  Contamination,  Air,  Electron  density.  Boundary 
layer.  Conical  bodies.  Aerodynamic  heating.  Cooling. 

The  injection  of  sodium  as  a  trace  contaminant  into  a 
laminar  boundary  layer  was  considered.    Three  ionizing  re- 
actions were  studied  and  it  was  found  that  the  ionization  by 
collision  with  atomic  oxygen  was  the  most  significant.    The 
peak  electron  concentration  was  determined  as  a  function  of  the 
scaling  parameter,  Px/U  sub  e.  Comparisons  were  made  with 
the  predicted  clean  air  variations  with  the  same  parameter. 
Stream  tube  predictions  (ne^ecting  diffusion)  were  also  made 
and  compared  with  the  noore  exact  results.   The  relative 
ionization  of  clean  air  and  sodium  was  assessed  as  a  function 
of  altitude  and  amoimt  of  injection  material.   Bortner's  rates 
were  used  for  the  nonequilibrium  sodium  ionization.  (Author) 
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HYPERSONIC  AXISYMMETRIC  WAKES  INCLUDING 

EFFECTS  OF  RATE  CHEMISTRY. 
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THE  EFFECT  OF  SURFACE-EVAPORATION  KINETICS  ON 

THE  SUBLIMATION  INTO  A  BOUNDARY  LAYER. 

by  A.  F.  Charwat.  Jun  64,  42p  RM3291PR 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:  (•Boundary  layer.  Sublimation),  (•Sublimation, 
Boundary  layer),  Heat  transfer.  Phase  studies,  Reynolds 
number.  Surface  area.  Evaporation,  Dynamics,  Stagnation 
point.  Re-entry  vehicles.  Nose  cones.  Fluid  dynamic  proper- 
ties. Thermodynamics,  Equations,  Mathematical  analysis. 

The  behavior  of  the  laminar  binary  boundary  layer  with 
blowing  is  coupled  with  the  kinetic-evaporation-rate  law  of  tlie 
surface  material.   It  is  found  that  the  solution  of  this  combined 
problem  exhibits  an  asymptotic  behavior  at  large  Reynolds 
number  wliich  is  identified  with  the  usual  near-equilibrium 
solution  in  which  the  vapor  near  the  wall  is  very  nearly  in 
thermodynamic  phase-change  equilibrium.    However,  the  near- 
equilibrium  solution  is  invalid  in  a  region  near  the  origin  of 
the  boundary  layer,  which  is  characterized  by  a  length  formed 
with  physical  parameters  describing  tlie  basic  flow  and  the 
surface  properties.   In  this  region,  which  is  treated  here  approx- 
imately, the  blowing  parameter  decreases  to  zero,  the  wall 
temperature  increases,  and  the  suldimation  rate  tends  to  an 
upper  limit  as  the  origin  of  the  boundary  layer  is  approached. 
The  principal  result  of  the  analysis  is  the  estimation  of  the 
length  of  the  region  of  transition  to  the  near-equilibrium  solu- 
tion.  This  length  is  an  independent  characteristic  of  the  problem 
and  does  not  scale  as  do  the  boundary-layer  properties  (that  Is, 
with  the  Reynolds  number).  This  implies  that  while  the  transl- 
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by  Louis  G.  Kaufman,  n.    May  64,  129p 
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Unclassified  report 

Separation  aad 
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Part  of  an  Investigation  of  Hypersonic  F 
Control  Characteristics. 

Descriptors:    CHeat  transfer.  Dihedral  togle).  CDlhedral 
ang^e.  Heat  transfer).  (•Blunt  bodies,  EB^iLateT)^Z>T- 
sonic  flow.  Separation.  Aerodynamic  ohara^rtsUcs   A^ 
dynwiic  h«Uing,  Model  tests,'DelU  wlS!Tr3Sr;«i?^ 

S^;  "^"IIT*  ^n'iguration.  Fins,  ^s,  ^S^oTSSc 
Reynolds  number,  Graphics.  11        ^*^    "*  •«■«», 


flows  over  a  Uunt  pyramidal  configuration  composed  of  a  70 
^  Trt^^t:^'].^  wing  surf««  and  two  dl^al  si^!" 
d^^-       ^  "^  ^'^  deflections  were  varied  up  to  40 
ds^s  on  aJl  surfaces,  and  the  model  was  tested  with  and 

23^  nf?.r^  ^^  ^*°*'''^  ^^-   ""»  "nottel  was  pitchedat 
M«les  of  attack  between  ±54  degrees  and  was  tested  siViaL 

"rl^^lfl  •"'  "  ciegreeTSr  free  sie^iJ:^^*'^ 
numbws,  based  on  model  length,  of  1.6  and  4.5  mllUwu 
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STAGNATION  POINT  HEAT  TRANSFER  IH  HIGH 
ENTHALPY  GAS  FLOWS.   PART  I:   CONVECTIVE  HEAT 
TRANSFER  IN  PARTIALLY  IONIZED  AIR. 
Rept.  for  Feb  63- Feb  64 

by  Robert  M.  Nerem  and  George  H.  Stlckf<>rd.   Mar  64. 
50p 
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tlonal  length  on  typical  re-entry  vehicles  is  smaU  and  probablv 
negligiNe  unless  the  leading  edge  is  veiy  sharp,  practical  wlnd- 
S?AiST"  °"  *""^  ^  affected  oveT^st  of  Selr 


Ti^  136615 

U  llasstfled  report 


Descriptors:  (•Aerodynamic  heating,  Heat  transfer). 
(•Atmosphere  entry,  Heat  transfer),  (♦Heat  transfer. 
Stagnation  point).  Shock  tubes,  Re-entry  vehicles,  Blunt 
bodies.  Thermodynamics,  Gas  flow,  Simulation.  Air.  Gas 
ionization.  Enthalpy. 
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Descriptors:  (•Aerodynamic  heating.  Heat  transfer). 
(♦Atmosphere  entry.  Heat  transfer).  (•Heat  transfer. 
SUjsnaUon  point).  Shock  tubes.  Re-entry  vehicles.  Blunt 
bodies.  Gas  flow.  Thermal  radiation.  Simulation   Air 
Gas  itmization.  Nitrogen.  Oxygen,  Shock  waves.  Enthalpy. 

E^^rimental  measurements  of  stagnation  point  equilibrium 
rafflrtlve  beat  transfer  were  performed  using  an  arc  driven 
Shock  tube  faciUty  and  over  the  range  of  simulated  fliriit 
velocities  between  26.000  and  52,000  feet  per  secondTand  at 
sMbides  from  100.000  to  170,000  feet.   These  measurements 
were  compared  with  existing  theoretical  estimates;  and  wide 
msa^eement  is  shown  to  exist  at  high  temperatures  and  low 
densities  where  the  continuum  emission  due  to  the  de- 
ionlzatlon  of  N  and  O  cations  dominates  the  shock  layer 
f«*7~^°°;  ^V^  ^  approximate  approach,  a  revised  estimate 

Sr-^m^'°'"  "f  '■**''"^*  ^'^'^^^^  '">'»  »^  tempera- 
ture e^Ubrtum  air.   This  revised  estimate  is  then  applied 
to  the  determination  of  stagnation  point  equilibrium  radiative 
A  ^     f^®'"  ^"""^  re-entry  at  super-orbital  velocities. 
A  correlation  for  the  shock  layer  emission  rate  useful  in 
Mglneering  design  calculations  is  presented.   A  simUar  study 
concerning  convective  heat  transfer  appears  in  part  I 
(AD-601  370)  of  this  series.  (Author) 
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CAPTURE  COEFFICIENTS  AND  SHOCK  STRUCTURE  FOR 

A  LHe  AND  LNe  COOLED  CRYOPLATE  IN  A  MACH  3  LOW 

DENSITY  AIR  STREAM. 

IV  J.  A.  Collins,  Jr.  Jun  64,  28p 
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Unclassified  report 

Descriptors:  (♦Supersonic  flow.  Cryogenics),  (♦Metal 
plates,  Supersonic  characteristics),  (*Cryopumplng), 
♦Supersonic  nozzles.  Copper,  Liquefied  gases,  Heliiun, 
Neon,  Shpck  waves.  Angle  of  attack. 

Resulte  are  presented  of  a  test  program  designed  to  study 
the  capture  coefficient  of  a  liquid-helium-  and  liquid-neon- 
cooled  cryoplate  exposed  to  a  Mach  3  low  density  air  stream 
Capture  coefficients  are  given  for  both  a  flat  plate  and  an 
80-deg  half-angle  conical  plate  placed  normal  and  at  an 
angle  of  attack  to  the  air  stream  for  the  cases  with  and 
without  a  scaled  fairing  in  front  of  the  plates.   Also  presented 
are  the  effecte  on  the  shock  structure  in  front  of  the  plate 
when  the  plate  is  cooled  to  4.2  K.    (Author) 


Using  an  arc  driven  shock  tube  facility,  measuremento 
of  convective  heat  transfer  at  the  stapiation  point  of  a  blunt 
bwfy  were  carried  out  at  simulated  fUght  velocities  ranging 
from  20,000  to  40,000  feet  per  second.    These  measure- 
mento  were  performed  using  standard  calorimeter  tech- 
niques with  air  as  the  test  media.   The  resulte  indicate  no 
significant  ionlaation  effecte  on  aerodynamic  heating  and 
indicate  that  the  Lee's  approximate  equation  for  stagnation 
point  heat  transfer  can  be  used  for  englneeoing  calculations 
at  flight  velocities  up  to  40,000  feet  per  second.   (Author) 
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THE  NUMBERICAL  CALCULATION  OF  THE  FLOW  FIELD 

AROUND  A  REENTRY  BODY, 
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I  Subcontract  to  Lincoln  Lab.,  Mass.  Inst,  o*  Tech..  I^xington 

Descriptors:     (*Re-entry  vehicles,  Blunt  bodies),  (*Blunt 
bodies.  Re-entry  vehicles),  (•Gas  How,  Re-entry  vehicles). 
Aerodynamic  characteristics.  Thermodynamics .  Shock, 
waves.  Electron  density.  Pressure,  Gases,  Chemical  reac- 
tions. Numerical  analysis.  Programming  (Computers). 

I  The  now  field  around  the  Trailblaier  I  body  (a  sphere  with 
a  short  cylindrical  afterbody)  was  calculated  for  three  flight 
conditions  -  18.900  feet  per  second  at  150.000  feet,  20.200  ft. 
'  per  second  at  200.000  feet,  and  20,400  feet  per  second 
I  at  250,000  feet.    The  naethod  of  calculation  is  to  guess  a  shock 
shape  in  the  nose  region  and  then  to  develop  the  flow  field  in  the 
slightly  supersonic  region  by  the  characteristic  method.   These 
data  serve  as  input  data  for  a  calculation  of  the  purely  subsonic 
region.   The  result  of  this  second  calculation  is  a  body  shape 
which  may  be  compared  with  the  true  shape  and,  If  necessary, 
the  assumed  shock  shape  changed.    The  calculation  In  the  purely 
supersonic  region  then  proceeds  to  generate  the  flow  field  and 
shock  shape  downstream  of  the  noee.   These  calculations  have 
been  programmed  for  the  IBM  704. 
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STRUCTURE  OF  RADIATION-RESISTED  SHOCK  WAVES 

WITH  VIBRATIONAL  NONEQUILIBRIUM. 
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Descriptors:  (*9xx:k  waves.  Thermal  radiation).  Vibration. 
RelaxaUon  time.  Thermodynamics.  Gas  flow,  Adiabatlc  gas 
flow.  Mach  number.  Iterative  methods. 


The  continuum  equations  of  gasdynamics  are  used  to  study 
the  effect  of  thermal  radiation  and  vibrational  nonequlllbrlum 
on  the  structure  of  a  shock  wave.   Emphasis  Is  on  a  descrip- 
tion of  the  gasdynamic  phenomena  involved  rather  than  on 
numerical  results.    For  example,  a  Molller  diagram  interpre- 
tation, useful  for  understanding  radiation-resisted  shock 
waves,  is  given.    The  principal  results  stem  from  an  analysis 
of  the  singular-point  structure  far  upstream  and  far  down- 
stream in  the  flow.   This  analysis  indicates  In  a  heuristic 
fashion  that  a  unique  solution  exists.   It  also  shows  that  two 
parameters,  a  Mach  number  and  the  ratio  of  a  radiation 
length  to  a  relaxation  length,  primarily  govern  the  qualitative 
behavior  of  the  flow.   Thus,  for  a  specific  range  of  values  of 
thes^  parameters,  the  vibrational  energy  overshoots  its  final 
equilibrium  value.    For  a  dlffer^it  range,  a  net  amount  of 
radiant  energy  Is  transferred  from  the  hot  gas  behind  the 
adiabatlc  shock  to  the  gas  far  downstream.  (Author) 


AD-601  408  Dlv.   9,  8,  25 

OTS  Price  $1.00 


This  report  was  concerned  with  the  nature,  cause  and  mag- 
nitude <^  some  of  the  precursor  effects  and  the  separation  ai 
the  shock  from  the  hot  gas  associated  with  the  discharge  In 
the  6-lnch  electromagnetically  driven  shock  tube.   The  fact 
that  the  sbocdc  tube  is  4  m  long  allows  one  to  study  the 
propagation  of  the  shock  wav<3  aftar  the  discharge  has 
terminated.   The  large  diameter  maks*  the  tube  wall  effects 
less  important.   It  was  found  that  the  main  precursor  effect 
was  caused  by  vacuum  ultraviolet  radiation.  Impurities  in 
the  gas  were  probably  ionised.   It  should  be  noted  that  near 
the  discharge,  a  very  large  percentage  at  these  impurities 
will  be  ionised.   If  the  Impurity  level  Is  not  very  low.  it  is 
quite  possible  to  increase  the  enthalpy  at  the  gas  ahead  of 
the  shock  significantly  through  ionization  of  the  impurities. 
For  instance,  if  the  average  energy  absorbed  per  impurity 
molecule  were  20  ev  and  the  Impurity  concentration  were  0.1 
mol9  percent,  the  absorption  of  this  much  energy  would  corr»> 
spond  to  an  Incrt^ase  in  temperature  of  about  150  K.    Any  cal- 
culatloos  based  on  the  Ranldne-Hugoniot  relations  would  have  to 
to  take  this  fact  into  account. 
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Boeing  Scientific  Research  Labs.,  Seattle,  Wash. 
PRECURSOR  AND  OTHER  EFFECTS  IN  THE  ELECTRI- 
CALLY DRIVEN  SHOCK  TUBE. 
Flight  Sciences  Lab.  rept. 

by  H.  G.  Ahlstrom,  D.  W.  Mahaffey,  L.  Sanga,  and  R.  L  Scboen. 
Dec  63.  3^   Dl  82  0321.  FSL  85 

Unclassified  report 

Descriptors:   (*Sbock  tubes.  Electromagnetic  fields), 
(*Shock  waves.  Propagation),  (*Gas  ionization.  Radiation 
effects),  (^Ultraviolet  radiation.  Vacuum),  Gas  discharges. 
Electron  density.  Measurement,  Fluid  mechanics. 
Ionization. 


Hydrodynamics  Lab..  Calif.  Inst,  of  Tech.,  Pasadena. 

GRAVITY  WAVES  DUE  TO  A  POINT  DISTURBANCE  IN 

A  PLANE  FREE  SURFACE  FLOW  OF  STRATIFIED  FLUIDS. 

by  C.  C.  Mel  and  T.  Yao-Tsu  Wu.   Apr  64,   SOp 

err  97  5 
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Unclassified  report 

Descriptors:  ('Mechanical  waves.  Fluid  dynamic 
properties),  ♦Gravity,  •Ocean  waves.  Fluid  flow,  OscU- 
lation.  Density,  Mathematical  analysis. 

The  fundamental  solution  of  the  gravity  waves  due  to  a 
two-dimensional  point  singularity  submerged  in  a  steady 
free  surface  flow  of  a  stratified  fluid  is  investigated.    A 
linearized  theory  is  formulated  by  using  Love's  equations. 
The  effect  of  density  stratification  and  the  gravity  effect 
are  characterized  t^  two  flow  pai'ameters  slgma  and  lambda. 
Two  special  cases  of  slgma  and  lambda  are  treated  In  this 
paper.   In  the  first  case  of  constant  slgma  (and  arbitrary 
lambda)  an  exact  mathematical  analysis  is  carried  out. 
It  Is  shown  that  the  flow  is  subcritical  or  supercritical 
according  as  lambda  >  or  <  1/2  in  analogy  to  the  correspond- 
ing states  of  channel  flows.   In  addition  to  a  potential 
surface  Irave,  which  exists  only  for  lambda  >  1/2  there 
arises  an  internal  wave  wtiich  is  attenuated  at  large  dis- 
tances for  lambda  >  1/4  and  decays  exponentially  for 
lambda  <  1/4.   In  the  second  example  an  asymptotic  theory 
for  large  lambda  Is  developed  wiille  slgma  (y)  may  asstime 
the  profile  roughly  resembling  the  actual  situation  in  an 
ocean  where  a  pronounced  maximimi  called  a  seasonal 
thermocllne  occurs.   Internal  wares  are  now  propagated  to 
the  downstream  Infinity  in  a  manner  analogous  to  the 
channel  propagation  of  sound  in  an  Inhomogeneous  medium. 
(Author) 
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THE  PATH  ANGLES  AND  ANGLES  OF  ATTACK  AND 

DRIFT  FOR  LARGE  MOTIONS  OF  A  MOVING  BODY  IN  A 

MOVING  FLUID. 

by  Frederick  H.  Imlay.   May  64,   39p 
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Descriptors:    (*Ship8.  Bilotlon),  ('Fluid  flow.  Ships), 
Drift,  Angle  of  attack.  Veloci^.  Mechanics,  TrigooooMtry, 
Navigation. 
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I^!^«   T^*^  kinematics  of  a  body  moving  through  a 
moving  or  stationary  fluid  are  discussed.   Three  ^^S 
^ocm"  are  considered:  the  absolutTTelo^Uy  of  t^^ 
the  absolute  velocity  of  the  fluid,  and  the  velocity  of  thTS^ 
relative  to  the  fluid.   Exact  expressio^a^e  ^.rivS  fw  S£i„ 
tog  information  about  any  one  of  the  three  vel^mS  win 
certain  data  are  known  about  the  rem^L  two    I^^  th« 

SSm^-         1  "^^^  °^  "^^  '^  "^^  B«c«"W  exact 
soluOoHs  are  given  there  is  no  llmitatioi,  on  the  seveSy  of 
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Descriptors:   (•Amplifiers.  Symposia),  |*Hydraullc 
systems.  Symposia).  (♦Liquid  Jets.  AmpUflers).  Turbulence 
Computer  logic.  Jet  mlxtog  flow.  T^dbne^l^ZlT 
Shock  waves.  Resonators.  Hydrodynamica.  StabUlty.  Pneu- 
matic systems.  Acoustics,  Gato,  FUter8(rhil<5. 

Contents:   The  viscous  dissipation  of  eneisr  in  free  turbu- 
lent flows  occurring  to  fluid  amplifier  operation;  some  asnects 

JJ.M  ^'  ""Z^"'  ""'-"^  ^P^^^t  »«^d  ampS^^^^*" 
fluid  logic  devices:  investlgaUons  of  interacting  underexpanded 
^tflows:  spreacllng  rates  of  compressible  tw^eSS 
Pe*ttachlng  Jets:  the  toteraction  of  oblique  shocks  and  ex- 
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fl^^     J^  ^^  *  •*  boundary  mixing  zone;  separated 
iZS«  n'^.'^^r^^l^'  ^^^  ^t^^tton  noise;  deflation  and 
relative  flow  of  three  interacting  Jets;  noise  reduction  by  Jet- 
edge  and  resonator  coupling;  a  hydrodynamlc  study  of  oie  f ree- 

P^ed  contro  flow;  remarks  on  the  limitations  of  pure  fluid 
elements;  on  the  stablUty  of  fluid  systems;  low-pass  filters 
i°J[n?!r"*^  amplifiers;  acoustic  control  of  pnLmatIc  cjrital 
ampUfiers;  basic  requirements  for  an  analytic^  appi^hto 

S^'iiSf  Ki    "  ^^^  ^^^''  ^^  ^^^*  °'  geometric  changes  upon 
tte  switching  point  in  a  model  bi-stable  fluid  ampimerTfloSr 
field  characteristics  to  a  model  bl-stable  fluid  aSSr;  a 
hifi^i  gain  proportional  fluid  state  flow  amplifier. 


Mechanical  Technology,  Inc.,  Latham,  N.  Y. 

THE  STABILITY  OF  FLOW  BETWEEN  CONCENTRIC 

CYLINDRICAL  SURFACES  WITH  A  CIRpULAR  MAGNETIC 

fl£LiD« 

hy  R,  C.  DlPrima  and  C.  H.  T.  Pan.  Mai  «4  20d 
MTI  64TR25,  MTI  23  1  63  -^        -vy 

Contract  Non3731  OOFBM 

Unclassified  rqwrt 

Descriptors:  (♦MagnettAydrodynamlcs,  SteWUty),  (♦Fluid 
now.  Magnetic  fields),  Uqulds,  Electrloal  conductance.  Mag- 
netic fields.  Cylindrical  bodies,  Rotatios,  Polynomials. 
Bearings,  Liquid  metals. 

The  mathematical  formulation  of  the  stat)(lity  problem  leads 
to  a  number  of  special  cases,  depending  upon  whether  the  walls 
of  the  containing  cylinders  are  conductors  or  non-conductors 
relative  to  the  fluid;  and  for  the  Taylor  problem  depending 
tvon  whether  the  cylinders  are  routing  to  the  same  or  oppo- 
site dlrectloos.   The  known  results  are  briefly  summarized 
tor  the  purpose  of  clarity  and  completeness.   Also,  new  re- 
sults for  the  Dean  problem  with  conducting  walls  and  with 
non-oonductlng  walls  are  given.   The  computations  indicate 
that  the  eigenvalve  problem  can  be  solved  satisfactorily  by 
using  the  Galerkto  method  with  simple  sets  of  polynomials  for 
the  expansion  functions.   All  of  the  previous  theoretical 
tovestigaUons.  as  well  as  the  present  one.  are  limited  to  the 
»maU-g.p  case,  where  it  is  assumed  that  the  gap  between  the 
cylinders  is  smaU  compared  to  the  mean  radius.   Engineerina 
wise   such  stability  problems  or  similar  cnes  may  orouTto 
liquid  metal  bearings  for  machines  which  are  physlcaUy  withto 
closed  loops  using  Uquid-metal  process  fluids.   BecwJe  at 
the  low  viscosity  and  high  speed  often  associated  with  such 
^^^^^1^y^^'>^^r^<^ebigfu   Since  Uquld  metals  are 
good  oooductors,  magnetohydrodynamlc  eCteots  could  be 
significant.  (Author)  ^^ 
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Unclassified  report 

Descriptors:    (•Amplifiers.  Symposia).  CHydraulic 
systems   Symposia),  CLlquid  Jets.  Amplifiers),  Modulators 
valves,  control  systems.  Pneumatic  systems,  Wbule^ 

5^or¥;S:^2S^s.^""  ^''^'  '"^  ^'^' 

Contents:  The  impact  modulator;  sooie  properties  and 
applications  of  direct  and  transverse  impaS^modulators- 
T^^l^^,'^^'^  °^  '°^*  ^^l'^^:  experimental  s^dy 
^AilT^H  It'^lr^w*  ""***  amplifier;  characteristics  of  a 
vortex  fluid  throttle:  characteristics  of  counter-vortex 
oect  lators;  application  techniques  for  proportional  pure  fluid 
amplifiers;  static  design  of  pneumatic  loglVcirculte; 
arol^a  ion  of  pure  fluid  logic  to  on-off  control  systems; 
theoretical  analysis  of  fluid  amplifier  design;  the  turbutence 
Z^Z    *  'T'"^^  '"''^'^^  multiple-bairp'neumSrS^- 
^^'^t^^!'^J,      P''!««"'^  proportional  amplifiers  to  pro- 
vide stable,  medium  gato.  dual  control,  single  output  pure 

?or  mT,***?*  •  *^»''P»«t  «rf  a  proportio^l  flul^Smer 
Stt  n^  i;  p"^  T"^}!^,'  «'^'-*°«nte  to  analog  commutation 
SSi^^^.'«    ""i'*  encoding  system;  feaslbilltyltudy  rf  a 

!Iy~  TF^^^l  ^^"^  ^^^  «P^  ^^nt^ol:  arolicailons  of 
pure  fluid  technique  to  a  speed  control;  a  puiV  fluid  hydrofoU 
control  system;  a  status  report  on  the  experimental     ^""°" 
lSi?^°*  **  *  ^°*  «"  ^ve;  development  of  two  pure  fluid 
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Contents: 

Transient  behavior  of  bistable  fluid  elements;  a  sonic  oecilLitor. 
tote^onnection  of  fluid  amplification  element^f  st^°^c5  ' 

JS^n^ri^f^'^i^''"'  '^Pl''»«"J  »^ar  v;i<Sg^^ation 
ThrhH^    ^i*?**  ^y"*®""-  ""*«*  amplification  technoto«. 
a  bibliography  of  direct  contributions.  «»  «cnnoiogy. 
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THE  GROWTH  OF  TURBULENT  BOUNDARY  LAYERS. 

Technical  Information  series, 

by  G.  K.  Walter  and  B.  A.  Schumann.    31  Jul  64,   54p 

R61SD123 
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Descriptors:  (*Turbulent  boundary  layer,  Thickness), 
Fluid  dynamic  properties.  Thermodynamics,  Theory, 
Ejqwrlmental  data.  Correlation  techniques,  Enthalpy, 
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Turbulent  boundary -layer  theory  and  experimental  data 
are  combined  to  yield  engineering  relations  for  the  total, 
momentum,  and  displacement  boundary -layer  thicknesses. 
For  local  Mach  numbers  between  zero  and  five,  the  Eckert 
reference -enthalpy  method  Is  shown  to  correlate  the  experi- 
mental momentum  thickness  data  obtained  from  flows  over 
a  non-porous  flat  plate  with  zero  dissociation.   Experimental 
data  for  the  ratios  of  total  and  displacement  thicknesses  to 
the  momentum  thickness  are  correlated  by  modified  Bloom 
and  Martelluccl  equations.    Finite  pressure  gradient  effects, 
mass  addition  effects,  and  dissociation  effects  are  Investi- 
gated theoretically.    For  local  Mach  numbers  greater  than 
five,  experimental  temperatxire  and  velocity  data  Indicate 
that  Crocco's  integral  is  not  valid  In  this  Mach  number 
regime.    Boundary-layer  thickness  data  are  observed  to  lie 
significantly  below  the  semlempirlcal  relations  derived  with 
the  assumption  that  Crocco's  Integral  Is  valid.   It  is  con- 
cluded that  for  the  general  case  the  total,  momentum,  and 
displacement  thicknesses  can  be  estimated  within  about 
±  40%.  (Author) 
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STUDY  OF  BOMB  DEBRIS  EFFECTS.    VOLUME  1.    THE 
TECH/OPS  TWO-DIMENSIONAL  TIME -DE  PENDENT  HYDRO- 
DYNAMICS CODE.    APPUCATION  TO  SHOCK  INTERACTION 
STUDY,  1962-1963. 
Final- rept., 

by  Martin  D.  Torrey  and  Melvin  R.  Rubin.  14  Feb  64.  89p 
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Descriptors:  (^Hydrodynamics,  Programming  (Computers)), 
(^Programming  (Computers),  Hydrodynamics),  Simulation, 
Two-dimensional  flow,  Axially  symmetric  flow.  Re-entry  ve- 
hicles. Shock  waves,  Nuclear  explosions.  Programming  lan- 
guages. Fluid  flow.  Equations,  Numerical  analysis. 

This  report  describes  the  Tech/Ops  two-dimensional,  time- 
dependent  hydrodynamics  code  modified  to  simulate  the  inter- 
action between  a  re-entry  /ehicle  and  the  shock  wave  from  a 
nuclear  burst  at  intermediate  altitude.   The  simulation  meth- 
od requires  ^at  the  calculations  be  able  first  to  describe  axi- 
ally symmetric  steady  flow  about  an  obstacle.   Mcdlflcation  of 
the  code  to  provide  steady-flow  solutions  on  the  IBM  7090/7094 
compateT  and  subsequent  application  to  the  shock  interaction 
problem  are  described  and  demonstrated  below.   A  streamline 
program  for  displaying  and  utilizing  the  results  Is  included. 
(AuOior) 


Arnold  Engineering  Development  Center,  Arnold  Air  Force 
Station,  Tenn. 

SUPERSONIC  AXISYMMETRIC  NOZZLE  DESIGN  BY 
MASS  FLOW  TECHNIQUES  UTILIZING  A  DIGITAL  COM- 
PUTER. 

by  W.  C.  Moger  and  D.  B.  Ramsay.  Jun  64,  58p 
Contract  AF40  600  1000,  Pro].  VB7363 
AEDC  TDR64  110 

Unclassified  report 

Descriptors:  (^Supersonic  nozzles.  Design),  (^Supersonic 
flow,  Axially  symmetric  flow),  (*Programmlng  (Computers), 
Digital  computers).  Gas  flow.  Nozzles,  Transport  properties. 
Differential  equations.  Integration. 

This  report  presents  a  method  to  design  the  inviscid  wall 
contour  of  a  supersonic,  axisymmetric  nozzle  producing  uni- 
form parallel  flow  at  the  exit.   The  calculation  methods  used 
are  restricted  to  a  perfect  gas.   The  axis  velocity  distribution 
must  be  specified.   A  complete  flow  pattern  within  the  nozzle  Is 
computed  by  the  method  of  characteristics  beginning  at 
Mach  1.0  on  the  axis  and  extending  to  the  region  of  uniform 
parallel  flow  at  the  exit.   The  wall  points  are  calculated  by 
means  of  a  mass  integration  technique.   The  methods  of  calcu- 
lation Included  have  been  programmed  in  Fortran  n  language, 
and  a  complete  listing  of  the  program  is  given.(Autbor) 
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VIBRATIONAL  RELAXATION  OF  NFTROGEN  IN  THE  NOL 

HYPERSONIC  TUNNEL  NO.  4, 

by  E.  L.  Harris  and  Lorenxo  M.  Albacete.   17  Apr  64,  37p 
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Descr'otors     .;*Hypersonic  wind  tunnels ,  Fluid  dynamic 
properties),  (•Nitrogen,  Vibration),  Relaxation  time.  Frozen 
equilibrium  flow.  Stagnation  point.  Shock  waves.  Thermody- 
namics, Wind  timnel  nozzles,  Pltot  tubes. 

The  problem  of  vibrational  relaxation  of  nitrogen  was 
analyzed  for  supply  conditions  of  3600R,  3960R.  5400R,  and 
pressures  of  80  and  100  atmospheres.   A  comparison  between 
equilibrium,  relaxing,  and  frozen  flows  was  made  for  flow  in 
the  nozzle  and  around  a  pitot  probe  placed  In  the  flow.    The 
results  are  shown  as  plots  of  static  pressure,  static  tempera- 
ture, free  stream  velocity,  and  stagnation  pressure  ratio 
versus  nozzle  area  ratio.   It  was  found  that  the  flow  freezes  at 
very  sljort  distances  downst-iim  of  the  throat.    When  plotted 
versus  nozzle  area  ratio,  the  ratio  of  lmpsu;t  to  stagnation 
pressure  gives  identical  results  in  the  relaxing  and  frozen  flow 
cases.  (Author) 
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Cornell  Aeronautical  Lab.,  Inc.,  Buffalo.  N.  Y. 

HIGH  TEMPERATURE  PHENOMENA  IN  HYPERSONIC 

FLOWS. 

Final  rept., 

by  R.  J.  Vidal.  Jun  64,  54p 
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Descriptors:   (^Hypersonic  flow.  Thermal  properties). 
Shock  tubes.  Slender  bodies.  Conical  bodies.  Fluid  dynamic 
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Catalysts,  Thermochemistry,  Dissociation. 


Th«  reiwrt  summarizes  the  results  of  a  program  of  research 
OB  high  ten^wrature  phenomena  in  hypernonlc  flows.   The 
topics  included  in  the  program  are  shock  tunnel  studies  of  air 
flows  over  slender  oones.  theorettoal  and  experimental  investi- 
gatioos  of  nonequilibrium  inviscid  air  flows,  and  studies  of 
suifaoe  catalysis  In  nonequilibrium  flows.  The  main  results 
in  Moh  of  these  studies  are  reviewed.  (Aittbor) 


AD-601  014  Div.   9 

OTS  Price  $0.50 

Instttute  of  Engineering  Research,  Univ.  ^  California. 

Berkeley. 

CONVECTIVE  INSTABILITY  OF  A  HORIZONTAL  LAYER 

OF  FLUID  WITH  MAINTAINED  CONCENTRATION  OF 

DIFFUSIVE  SUBSTANCE  AND  TEMPERATURE  AT  THE 

BOUNDARIES. 

by  Paul  Lleber  and  Lionel  RinteL  Nov  6^   16p  MD-63  6 

Contract  Nonr222  87 

VOclasslfied  report 

Descriptors:  ('Fluid  mechanics,  StabUitBation),  (•Con- 
vection. Vortices),  (•Vortices.  Convection).  Transport 
properties,  Heat  transfer,  Bouidary  layer.  Diffusion 
Liquids.  Salts,  StabiUty,  Fluid  flow.  Temperature,  Bound- 
ary value  problems.  Partial  differential  equations.  Hydro- 
dynamics. U  ' 

The  critical  conditions  for  convective  insltlibility  of  a 
horizontal  layer  of  fluid  wlilch  has  co.istant  gradients  of 
temperature  and  concentraUon  of  a  diffusive  substance  are 
derived.    The  parameter  determining  the  stability  is  a  sum 
of  two  Raylelgh  numbers,  one  based  on  the  quantities  deter- 
mining the  mDj.3     l.v  -Mii  :  ,rt  ,.,r ,  •  across  the  layer  and  the 
second  based  on  those  quanttties  determiiUng  tte  molecular 
transfer  of  the  diffusive  sub8ta.ice.    For  liqiilds,  a  strong 
rtablUzlng  or  destebillzing  action  of  the  diffusion  results, 
depending  on  the  sign  of  the  gradient  of  the  concentratioa  of 
salts.    Waen  the  gradient  of  salt  concentration  stabilizes, 
overstable  oscillations  are  here  fbund  to  provide  the  mecha- 
nism of  the  stabUization.   (Autfaoi) 


AD-601  616  Div.   9 

OTS  Price  $1.00 

Phllco  Research  Labs.,  Newport  Beach,  Ctallf. 

AN  APPROXIMATE  METHOD  FOR  CALCULATING  THE 

FLOW  FIELD  OF  A  ROCKET  EXHAUSTING  INTO  A 

VACUUM.  1 1 

Engineering  Analysis  Technical  note  no.  fli 

by  A.  I.  Karydas  and  H.  T.  Kato.    15  Jun  «4    32p  U-2630 

Contract  AF04  694  23  T*     ^        •^•~ 

Unclassified  rqx>rt 

Descriptors:  (♦Gas  flow.  Exhaust  gases),  (•Exhaust 
gases.  Gas  flow).  Rocket  motor  nozzles.  Fluid  flow. 
Vacuum,  Integral  equations.  Mathematical  analysis.' 

An  ^jproxJmate  method  for  determining  tte  far  field  flow 
properties  of  a  rocket  exhausting  into  a  vacuum  Is  presented 
Thetechnlque  described  is  based  on  radial  flow  and  assumes 
a  den^  variation  both  along  and  pormal  to  the  jet  center- 
Une.   The  resulting  jet  flow  field  is  compared  with  solutions 
by  the  method  of  characteristics  and  is  shown  to  have  good 
agreement    Example  calculations  are  provided  to  demon- 
strate the  present  method.  (Autho^ 


FLUID  BAECHANICS  -  Division  9 


AD-601  624  Dlv.  9,  25 

OTS  Price  $3.00 

Yale  Univ.,  New  Haven.  Conn. 

THE  FLOW  OF  A  DILUTE  SUSPENSION  OF  SOLIDS  IN  A 

LAMINAR  GAS  BOUNDARY  LAYER. 

by  Raymond  B.  Edelman  and  Daniel  H.  Kiely.  29  kor  64, 

171p 

Contract  SAR  N60921  5882 

NOL  TR62  202.  NOL  Aeiody  RR188 

Unclassified  report 

Descriptors:  (•Colloids,  Laminar  boundary  layer),  (•Lami- 
nar boundary  layer,  CoUolds).  SoUds,  Particles,  Gas  flow. 
Mathematical  models.  Torque,  Drag,  Lift,  Heat  transfer. 
Stresses,  Surface  properties.  Partial  differential  equations. 
Differential  geometry,  Numerial  analysis. 

A  model  is  established  to  carry  out  a  theoretical  study  of  the 
behavior  of  a  dilute  suspension  of  solids  In  a  viscous,  heat- 
conducting  gas.   A  general  set  of  mechanical  and  Uiermal  gas- 
particle  interactions  Is  taken  into  account  by  the  model.   The 
mechanical  Interactions  include  torque,  drag,  and  lift.   The 
thermal  Interactions  Include  convection  and  radiation.    The 
effect  of  these  interactions  on  the  state  of  stress  and  heat  con- 
duction within  the  suspension  is  treated.   The  conservation 
laws  are  applied  to  the  model,  and  the  extended  Navier-Stokes 
equations  are  derived.   The  boundary-layer  awjroxlmation  is 
appUed  to  these  extended  conservation  equations.   The  integral 
method  is  applied  to  the  resulting  laminar  boundary-layer 
equations  for  the  flat  plate.   It  is  demonstrated  that  the  asynm- 
totic  (equUibrium)  solutions  are  of  practical  Importance. 
These  solutions  are  presented  and  predict  an  increase  In  wall 
drag  and  heat  transfer.   The  behavior  of  the  non-equUlbrium 
regime  is  examined  and  a  slnyjle  solution  is  presented.   These 
resulte  indicate  an  additional  small  increase  in  the  wall  drag 
and  heat  transfer  compared  to  the  corresponding  asymptotic 
solutions.  (Author) 
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AD-601  652  Div.   9,  35 

OTS  Price  $1.25 

Cornell  Aenmautical  Lab.,  Inc..  Buffalo.  N.  Y 

THE  EFFECTS  OF  AMBIENT  DISSOCL^TION  ON  FROZEN 

HYPERSONIC  STAGNATION  FLOwT  FROZEN 

by  J.  D.  Buckmaster.   Jun  64,  4^ 

Contract  AF40  600  928.  Task  895106 

AEDC  TDR64  142 

Unclassified  report 

S^li^"'   ^^7^^  equilibrium  flow.  Stagnation  point). 
r»^T^    ™  point.  Frozen  equiUbrium  flow).  Hypersonic  flow. 
Gas  flow,  Wssociation,  Recomhlnatton  reaottot^THeat  traM- 

xx:^l^^  "«"'*'■■  S«*°<*»^  layer.  Shock  waves.  Density. 
Viscosity,  Equations.  Phase  studies.  Numerical  analVsU. 

3^  ^^  <rf  ambient  dissociation  on  frozen  flow  in  the 
vicinity  of  a  stagnation  point  are  discussed  wlUjin  ttw  frame- 

Z  iflh^'oo"^-!^:''^^""  "^^  "^  Cheng.  Tis  shST 
SI  ?.^  convwjtive  heat  transfer  for  anliSlissociated  gas 

tL^T^^^^'^  °"°*®^  '«  '°»*^  ^^  ">«  total  heat 
S^!»,  "  !J"^  dissociated  gas  can  be  found  for  arW- 
S^J<^^,°fj;;'^  catalyclty.   In  particular,  since  indeed 
toe  mKlissociated  gas  solution  is  known,  Uie  results  allow  a 
rapid  evaluation  of  Uie  effecte  of  Reynolds  number,  wall  tem- 
Xtl*^'  ^  °*^^^  efficiency  on  Uie  reoombin^onhS? 
£^S:   ^ J^"*^*^  «««<=*«  <rf  ambient  dissocUtton  at Tw 
S!^.    ^u"^**""^  '^  discussed,  and  special  conslderatiM  U 
&S  "^  ^^^'^tlf  ^  density-viscosity  produrt  Sl^ 
Schmidt  number  wlOi  local  atom  mass  fracttoii.   For  con^- 
^^r  ^fj'^^°'^  are  unimportant,  the  effecte  of 

S^f-^v        discussion  Includes  an  estimate  of  ttie  extent 
of  gas-phase  reaction  at  low  Reynolds  numbers.   (Author) 


Division  9  -  FLUID  MECHANICS 


AI>-«01  687  DlT.   9.  4 

OTS  Price  $0.50 

UnlTeraity  of  Southern  Callfonila,  Los  Angeles. 
IRREVERSIBLE  STATISTICAL  MECHANICS  OF  CLASSI- 
CAL SYSTEMS. 
Final  rept.,  1  Jun  63-1  Jun  64, 
by  H.  S.  Taylor.    Jim  64.    14p 
Contract  NonraaS  23,   ProJ.  NR013  307 

Unclassified  report 

Descriptors:  (*SUtlstlcal  mechanics.  Irreversible  proc- 
esses), (•Fluid  mechanics.  Irreversible  processes),  Dynam- 
ics. Equations.  Statistical  functions.  Statistical  processes. 


The  Bogolyubov  theory  Is  shown  to  be  completely  contained 
In  the  Prlgogine-Reslbols  general  theory.   There  Is  no 
question  of  an  overlapping  area  comman  to  both,  outside  of 
which  sometimes  the  Prigoglne-Reslbols  Oieory  is  valid 
and  sometimes  the  Bogolyubov  Oteory.   Wherever  the 
Bogolyubov  theory  Is  applicable,  so  Is  the  Prigoglne- 
Reslbols  theory,  but  not  conversely.   This  provides  a  tool 
for  a  precise  evaluation  of  tee  limits  of  validity  of  the  result- 
ing kinetic  equations  In  mathematical  terms;  whenever  the 
RHO'  part  of  Fourier  coefficients  can  be  neglected,  whenever 
the  time  Integrals  can  be  asymptotically  evaluated,  the 
Markovlan  equations  are  valid  and  therefore  the  error 
committed  can  be  In  principle  evaluated  by  quantitatively 
estimating  die  neglected  quantities  which  are  well-defined 
within  the  framework  of  the  Prigocine-Resibois  theory. 
(Author) 
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10.    FUELS  AND  COMBUSTK)N 


AD-600  881 
OTS  Price  $3.00 


DiT.  10 


A«n>)et-aener«l  Corp..  Sacramento,  Caui 

AOmO  CHARACTERISTICS  OF  MINUTEMAN  POLYURE- 

THANB  BDfDERS. 

TeobBlcal  note.  Sep  61-Ai«  63 

by  V.  D.  Celentaao.  May  64,  IMp 

Contract  AF3S  600  36610 

BSDTDR64  5a 

'  hKflasslfled  report 

Desor^itors:  (*SoUd  rocket  propellant  binders,  Agli« 
(Materials),  (*lK>oyanate  plastics.  Binders).  (*Isooyanate 
plastics.  Degradation),  Solid  rocket  propollants.  Mechanlesl 
properties,  Polymers,  Olyools,  Oxidation,  Infrared  radiation, 
Emlsslvlty,  Chemical  properties. 

The  aging  research  Investigations  of  Mlnuteman  Wing  I  and 
n  polyurethane  binders  from  September  1961  to  August  1963 
covered  a  ma)or  phase  of  the  Mlnuteman  polyurethane  pro- 
pellant aging  and  surveillance  program,   this  binder  research 
provided  chemical  Information  that  has  bein  extremely  use- 
ftil  In  understanding  and  Interpreting  the  msults  of  mechan- 
ical property  testing  In  the  propellant  surrelllanoe  program, 
ki  addition,  the  Improved  experimental  an4  Interpretive 
techniques  developed  In  these  Investlgatioas  have  been 
applied  successfully  In  determining  aging  cfaaraoterlstios  of 
tiie  Wing  VI  polybutadlene  Under  system  and  can  be  appUeA 
to  Atture  solld-propellant  binder  systems,  f  Author) 

AD-600  968  DIt.    10,  26.  80 

OTS  Price  $1.50 

Naval  Ordnance  Lab.,  White  Oak.  Md. 

A  PROCEDURES  MANUAL  FOR  COMPU+iNO  PROPELLANT 

THERMODYNAMIC  PROPERTIES. 

by  Bernard  A.  Burke.    18  Mar  64,   64p 

NOL     TR63  202 


resulting  from  exhaust  gas  recycling  as  a  metlud  of  nitrogen 
oadde  control.   The  benefit  appears  to  be  twofold,  namely, 
besides  elimination  of  the  power  surging,  the  experiments  with 
pneumatic  fuel  atomlzation  pointed  out  a  new  way  to  effective 
control  of  unbumed  hydrocarbons.    (Author) 


tJuol. 


asBlfled  report 

Descriptors:  (•Rocket  propellants.  Thehnodynamlos). 
(•Thermodynamics.  Rocket  propellants),  Computers.  Program- 
ming languages.  Programming  (Computers). 

This  manual  describes  the  procedures  used  to  compute 
propellant  thermodynamic  properties.   Fl«t,  a  typical  specific 
U2>^se  problem  is  solved.   Then  fbUows  the  procedure  used  to 
add  thermodynamic  daU  to  the  calculatloa  system,  and  a  discus- 
won  of  various  difficulties  which  might  ba  met.  An  ^mHwItit 
contains  the  Fortran  Usting  of  the  speclflo  Impulse  program. 
'^^^^•^^Sy'^^  «a«l  with  the  7090  is  described  wherever 
applicable  to  Ute  work,  and  each  kind  of  program  out-put  sheet 
Is  Illustrated.  (Author)  ^^         "«»-pu»  aneei 


AD-601  025 
OTS  Price  $2.60 


DlT.   10.  16 


CalUomla  Univ.,  Los  Ai^es. 

PNBUMATK  FUEL  ATOMIZATKW  AS  APPLIED  TO 

AUTCMiOBILE  AIR  POLLUTION  CONTROU 

by  Richard  f).  Kopa.   Dec  63,   21p.   UCLA  DE63  61 

Unclassified  report 
Report  on  Air  PoUution  Reseaioh. 

DMcr^jtors:   (•Air  poUution.  Control),  (•fuels,  Atomlaation). 
rapine  ftMl  systems  components.  Pneumatic  systems). 
Bthaust  gases,  Hydrocarbons,  Combustion.  Control  systems, 
tatenal  combustion  engines,  Pertormance<Englneering). 

The  principle  of  pneumatic  Aiel  atomiaation  as  appUed  to 
intenal  combustion  engine  carburetton  was  conceived  durlnir 
i^'*!iJr'  '^^'^^  oonoemed  with  exhaust  gas  recycling  and 
Ks  etbcts  on  engine  performanoe.   The  go«l  was  to  find  a 
■Glutton  to  the  engine  power  surging  proUepi,  a  piw>«».^n^n 


AD-601  026 
OTS  Price  $4.60 


Dlv.  10,  4,  16 


California  Univ.,  Los  Angeles. 

CATALYTIC  COMBUSTION  OF  HYDROCARBONS.  IV. 

EFFECT  OF  PREPARATION  METHOD  ON  CATALYTIC 

ACTIVITY. 

by  K.  P.  Koutsoukos  and  Ken  Nobe.   Feb  64,  48p 

UCLA  DE64  12 

Unclassified  report 
Repi.  on  Air  Pollution  Research. 

Descr^itors:  (•Air  pollution.  Control),  (•Combustion,  Reac- 
tion kinetics).  (•Catalysis,  Reaction  kinetics).  (•Copper 
oompounds.  Oxides),  Fuels,  Hydrocarbons,  Ethylenes. 
Catalysts,  Synthesis  (Chemistry). 

Five  types  of  CuO  catalysts  were  prepared  In  this  study  by 
varying  the  amount  of  KOH  used  in  the  precipitation  of 
Cu(OH)2  from  acpieous  Cu(N03)2  solutions.   The  rate  ol  ttyo 
catalytic  combustion  at  ethylene  was  used  as  a  measure  of 
the  activity  of  these  catalysts.   Overall  rate  expressions  of 
the  form  r=KP  sub  E  to  the  nth  power  were  used  to  correlate 
the  experimental  data.   An  average  reaction  order  of  0.60 
provided  the  best  correlation  of  all  the  kinetic  data.   The 
experimental  data  indicated  that  the  temperature  required 
for  a  given  conversion  decreased  with  increasing  amounts  of 
KOH  used  in  the  preparation  of  the  catalyst  (up  to  25  per  cent 
greater  than  stoichiometric).  The  BET  surface  area  and  me- 
chanical strength  of  the  catalyst  increased  with  increasing 
KOH  used.   Using  the  specific  rate  constant  per  unit  surface 
area  as  a  measure  of  activity  it  was  found  that  the  catalytic 
activity  of  CuO  decreased  with  Increasing  pH  (or  amount  of 
KOH  used).   Comparison  of  the  activity  of  the  stoichiometric 
catalyst  prepared  in  this  investigation  with  the  activity  of 
ot^Jric  oxide-alumina  (1:1)  catalyst  studied  by  Accomazzo 
for  the  same  reaction  proved  greatly  in  favor  of  pure  CuO. 
(Author) 


AD-601  161 
OTS  Price  $0.50 


Dlv.  10 


Factory  Mutual  Research  Corp.,  Norwood,  Mass. 

HIGH  SPEED  DETECTION  AND  CONTROL  OF  FIRE  IN 

SOLID  PROPELLANT  FUEL. 

Interim  rept.  no.  6,  31Jan  63-31  Jan  64. 

22  Jan  64,  »p  FMRC  14763 

Contract  NBy34974,  ProJ.  1803  10 

Unclassified  report 

Descriptors:  (•Propellants,  Fire  safety)  (♦SoUd  rocket  fuels. 
Fire  »«e^.  Ignition,  Propellant  grains.  Quenching  (Inhlb*- 
tion).  HydrauUc  systems.  Determination,  Fuels. 

The  object  of  tills  work  is  to  determine  whether  and  bow  fire 
detecticm  and  control  of  burning  are  possible  and  practical 
where  Uie  hazards  of  high-energy,  rapidly  burning.  soUd  pro- 
peUent  expose  Uie  Interests  of  ttie  Bureau  of  YarS  and  Docks 
The  work  done  by  the  Factory  Mutual  Research  Corporation    * 

S^-!^  S!f  "  '°°°**"  **«"  **"»  ^  knowledge  that  certain 
dete^on  systems  can  recognize  and  respond  to  fire.  Including 
propellant  fire.  weU  witiiin  5  mUliseconds.   This  speed  of 
response  was  considered  to  be  satisfactory  since  it  would 
amount  to  only  a  small  fraction  of  Uie  total  time  required  to 
•PPly  any  extinguishing  agent  to  a  fire.  CurrenUy,  itest 
rfpS^-^A^  P^ogl^es8  using  10  lb,  hollow  cylindrical  samples 
ii^if^    A3  propellant.   Complete  extinguishment  of  pro-^ 
Sl^i^  "t  ataiospheric  pressure  and  after  various  pre-bum 
jn»<2ral8  up  to  20  sec  was  aooompUshed  and  document**!. 
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AD-601  235  Dlv.  10,  30 

OTS  Price  $0.75 

Marquardt  Corp..  Van  Nuys,  Calif. 

DESCRIPTION  OF  AN  IBM-704  FORTRAN  PROGRAM  FOR 

THE  ASSESSMENT  OF  COMBUSTION  EFFICIENCY  FOR  A 

HYDROGEN  AND  AIR  SYSTEM. 

Technical  documentary  rept.,  1  Oct  62-30  Nov  63. 

by  J.  L.  Shaw.    5  Sep  63,  22p   Marq  6056 

Contract  AF33  657  10796 

APL  TDR64  69 

t  Unclassified  report 

Descriptors:     (♦Combustion  products.  Thermodynamics), 
(*Fuels,  Combustion),  (*Combustion,  Analysis),  (•Program- 
ming (Computers),  Programming  languages),  Hydrogen,  Air, 
Mixtures,  Effectiveness,  Enthalpy,  Rankine  cycle.  Pressure, 
Combustion  chambers.  Input-output  devices. 

The  IBM-704  Fortran  computer  program  described  will 
determine  the  combustion  efficiency  of  a  given  mixture  of 
hydrogen  and  air,  used  as  combustion  reactants,  within  plus 
or  minus  2  percent  at  combustion  temperatures  above  2500  R. 
The  combustion  efficiency  is  defined  as  the  ratio  of  the  actual 
enthalpy  release  to  the  theoretical  enthalpy  release.   This  pro- 
gram Is  valid  only  for  nonvltiated  air  and  hydrogen  fuel  for  any 
inlet  enthalpy  level  of  either  air  or  kydrogen.   Sample  inputs 
and  outputs  and  a  program  listing  are  presented.  (Author) 


AD-601  372  Dlv.    10,  4.  14 

OTS  Price  $2.50 

Monsanto  Research  Corp.,  Dayton,  Ohio. 

A  THERMOANALYTICAL  INVESTIGATION  OF  POLYETHER 

URETHANE  ELASTOMERS  SUITABLE  FOR  ROCKET  PROPEL- 

LANT  BINDERS. 

Rept.  for  Jul  62-Jul  63, 

by  Harry  S.  Wilson,  Ival  O.  Salyer,  and  J.  E.  Katon.    Apr  64. 

75p 

Contract  AF33  616  8465.  ProJ.  7360,  Task  736005 

ML,  TDR64  65 

Unclassified  report 

Descriptor:    (*Elastomers ,  Isocyanate  plastics),  (*Binders, 
Isocyanate  plastics),  (*Rocket  propellants.  Binders), 
(•Isocyanate  plastics.  Aging  (Materials)),  Solid  rocket 
propellants.  Solid  rocket  oxidizers.  Ammonium  compoimds, 
Perchlorates,  Storage,  Tensile  properties.  Thermal  proper- 
ties. Spectra  (Infrared),  Nuclear  magnetic  resonance, 
Thermochemistry. 


To  elucidate  the  firii*  Instability  encountered  by  the  Air 
Force  with  some  aged  polyurethane  rockets ,  which  results  in 
loss  of  chunks  of  propellant,  an  analytical  Investigation  of 
thermal  characteristics  and  stability  was  conducted  on  model 
compounds  prepared  from  typical  propellant  raw  materials, 
and  on  model  propellant  binder  samples  formulated  with 
ammonium  perchlorate  to  duplicate  the  chemical  effects  of  the 
oxidizer.    Formulation  variables,  catalysts  and  atmosphere 
all  were  found  to  affect  thermal  characteristics  somewhat, 
but  caused  no  catastrophic  changes.    A  thermal  popcorn  effect 
was  encountered  at  300-350C  with  samples  containing  large 
excesses  of  isocyanate  and  which  had  been  exposed  to  atmos- 
pheric moisture.   This  effect  can  be  accounted  for  by  volatili- 
zations and  dissociations  which  occur  below  urethane  dissoci- 
ation temperatures.   The  mathematics  of  steady-state  propellant 
burning  and  pop-corning  are  discussed.    Analytical  correlations 
for  Infrared  assignments,  proton  resonance  (NMR)  assignments, 
and  thermogravlmetrlc  analyses  were  developed  for  application 
to  jxjlyurethanes.    (Author) 

AD-601  648  Dlv.  10,  27 

OTS  Price  $7.60 

Jet  Propulsion  Center,  Purdue  Univ.,  Lafayette.  Ind. 

CONTINUOUS  MEASUREMENT  OF  THE  BURNING  RATES 

OF  SOLID  ROCKET  PROPELLANTS. 

Interim  rept., 

by  J.  R.  Osborn  and  R.  J.  Burlck.   Apr  64.  74p   JPC  369 

JPCI64  3 

Grant  AF  AFOSR207  63 

AFOSR  5331 

Unclassified  report 

Descriptors:     (*Solld  rocket  propellants,  Burning  rate), 
(•Burning  rate,  Measurement),  Rocket  motors  (Solid 
propellant).  Models  (Simulations),  Test  noethods.  Servo- 
mechanisms,  Transducers.  Control  systems.  Radioactive 
Isotopes,  Radiation  measurement  systems,  Feedback,  Rocket 
igniters. 

An  experimental  system  for  the  direct  and  continuous 
measurement  of  solid  rocket  propellant  burning  rates  was 
developed.    A  sample  of  solid  propellant  is  bonded  to  a  holder 
with  an  attached  shaft  which  moves  the  propellant  sample 
within  a  two-dimensional  rocket  motor.    The  flat  burning 
surface  of  the  propellant  sample  recedes  normally  as  a  servo- 
mechanism  moves  the  propellant  in  a  direction  opposite  to 
the  receding  propellant  surface.   The  servomechanism  oper- 
ates In  such  a  manner  that  the  burning  propellant  surface  Is 
maintained  at  a  fixed  position  within  the  rocket  motor.   Since 
the  burning  surface  of  the  propellant  remains  fixed,  the  direct 
measurement  of  the  velocity  erf  the  shaft  yields  the  burning 
rate.    The  servomechanism  Incorporates  a  radioactive  Isotope 
feedback  transducer  system  for  detecting  the  position  of  the 
burning  surface  of  the  propellant  sample.   A  colllmated  beam 
of  gamma  rays,  provided  by  a  50  mlUlcurle  source  of  Ceslum- 
137,  Is  transmitted  through  the  rocket  motor  walls  and  Is 
transformed  into  an  electrical  feedback  signal  by  a  scintil- 
lation probe  coupled  with  a  linear  ratemeter.  (Author) 
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11.   GROUND  TRANSPORTATION 


EQUIPMENT 


AD-601  456 
OTS  Price  $0.75 


Dlv.    11,  24,  30 


Avco-Everett  Research  Lab.,  Everett,  viia. 
SEMI-AUTOMATED  REDUCTION  OF  PHOTOGRAPHIC 
DATA  FROM  MISSILE  RE-ENTRY, 
by  C.  C.  Petty.   Jun  64,  26p  AMP138 
Contract  AF04  694  452 
BSD,  TDR64  60 

Uta^a^tfled  report 

Descriptors:    (•Re-entry  vehicles.  Atmosphere  entry), 
(•Descent  trajectories,  Atmosi^re  entry),  'Data  processing 
systems.  Data,  Aerial  photography.  Ballistic  cameras. 
High  altitude.  Aerial  photography,  Densiptfteters,  Airborne, 
Motion-picture  film.  i 

Photographic  techniques  have  achieved  in  fortant  results  in 
the  study  of  phenomena  associated  with  mkeslle  re-entry. 
Two  semi-automated  data  reduction  techniques  are  discussed: 
(1)   trajectory  determination  from  a  single  airborne  ballistic 
camera:    (2)   spot  densltometrlc  technique  for  converting  to 
radiant  Intensity  from  motion  picture  films.   Sample  data  are 
shown  and  the  apparatus  described.    (Author) 


AD-601  613 
OTS  Price  $1.00 


Div.   11 


Davidson  Lab.,  Stevens  Inst,  of  Tech.,  Hoboken,  N.  J. 

RESEARCH  ON  A  LIGHT-TRUCK  HIGHWAY  TRAIN, 

by  Robert  B.  Schwartz  and  Irmln  O.  Kamm.   Mar  64,   40p 

SIT-DL  995 

Contract  DA44  177AMC1T,*  Pioj.  2706  444. 

Task  1D543006D40405 

TRECOM    TDR64  7 

Unclassified  report 

Descriptors:  (♦Cargo  vehicles.  Multiple  operation), 
♦Pneumatic  systems,  Control  systems,  Pneumatic  valves. 
Vehicle  brakes.  Speed  regulators,  Design,  Tests,  Maneu- 
verability, Automatic  transmissions.  Disconnect  fittings. 

This  report  covers  the  design,  constructi<»i,  and  engineer- 
ing tests  of  a  Li^t-Truck  Highway  Train  comprised  of  four 
1/4-ton  trucks.  M-38  A-1.    Equipped  with  automatic  torque- 
converter  transmissions,  paeumatic  brake  and  throttle 
controls,  and  quick  disconnect  drawbars,  the  vehicles  can  be 
operated  equally  well  as  individual  units  or  as  parts  of  the 
train.   In  train  configuration,  all  units  are  self-propelled 
and  simultaneously  controlled  by  one  driver  in  the  lead 
unit.   A  limited  test  program  proved  all  systems  to  be  well 
suited  for  field  use.   (Author) 
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Division  12  -  GUIDED  MISSILES 


12.   GUIDED  MISSILES 

AD-600  906  DlT.  12 

OTS  Price  $2.60 

Space  Sciences  Lab.,  General  Electric  Co.,  PhUadelpbia. 

Pa. 

PROGRAM  PLAN.    REVISION  OF  BALLISTIC  RE-ENTRY 

VEHICLE  STRUCTURAL  LOADS  PROGRAM. 

by  J.  C.  Bailey  and  J.  F.  Duerst.  30  Jun  61,  21p 

SVE-M125-141 

Contract  AF04  647  269  ^  _ 

Unclassified  report 

Descriptors:  (•Re-entry  vehicles.  Research  program 
administration).  Design,  Aerodynamic  loading.  Moments  of 
inertia.  Mathematical  analysis,  Aerodynamic  control  surfaces, 
Fins,  Flaps,  Spoilers,  Load  distribution.  Scheduling, 
Pressure,  Control  surfaces,  Payload,  Research  program 
administration.  Theory,  Loading  (mechanics).  Drag.  Lift. 

An  Investigation  was  condiicted  to  determine  the  feasibility  of 
revising  the  existing  ballistic  re-entry  vehicle  structural  loads 
program  in  order  to  incorporate  more  recent  advances  in 
vehicle  design.    Two  items  of  major  Interest  were  the  incorpo- 
ration of  control  surfaces  and  the  utilization  of  more  recent 
pressure  distribution  theories.   Other  considerations,  such  as 
providing  for  additional  payload  locations  and  cantilevered 
supports,  were  also  included.   The  results  of  this  investlgaUon 
are  presented  as  a  program  plan  for  a  6  month  effort  to  Incor- 
porate the  previously  mentioned  revision.  (Author) 


AD-600  938  DlT.  12,  1,  4,  30 

OTS  Price  11^8 

Ammunition  Engineering  Directorate,  Plcatlnny  Arsenal, 
Dover,  N.  J. 

EXPERIMENTAL  STUDY  OF  LIQUID  ROCKET  SIMULATION 
OF  SOLID  PROPELLANT  ROCKET  EXHAUST  CHARACTER- 
ISTICS, 

by  L.  Jablansky  and  L.  Stibrany.  Apr  64.  44p 
Pro].  1HO24401A110 
PA  tr3165 

UndaBsifled  report 

Descriptors:     (*Rocket  motors  (Solid  propellant).  Simula- 
tion), (•Rocket  motors  (Liquid  propeUanQ,  Captive  testa), 
(•Exhaust  nozzles.  Rocket  motors  (Solid  propellant).  Rocket 
research.  Rocket  motor  nozzles.  Mechanical  properties.  Ni- 
tric aold.  Benzenes,  Test  methods.  Coats,  Eroaioo. 

A  substantial  cost  saving  can  be  realized  If  a  small  liquid 
propellant  rocket  engine,  using  cheap  propellants,  can  be  used 
to  screen  nozzle  materials  for  eventual  use  with  large  solid 
rocket  motors  using  costly  propellants.   Work  was  completed 
In  which  the  nozzle  erosion  experienced  in  a  solid  rocket  motor 
using  AHH  propellant  was  simulated  by  a  liquid  propellant 
engine  using  white  fuming  nitric  acid  and  benzene.   The  work 
was  conducted  at  a  one-to-one  scale  ratio  and  the  approach 
taken  was  to  simulate  erosion  by  simulating  nozzle  environ- 
ment.  Approximate  simulation  of  nozzle  erosion  was  achieved. 
Additional  work  is  recommended  to  perform  simulation  of 
■lumlnlaed  propellants  and  study  scaling  effects.  (Autboi) 


AD-600  947 
OTS  Price  $2.25 


DlT.    12,7 


Minneapolis-Honeywell  Regulator  Co.,  Hopkins,  Minn. 

DESIGN  AND  DEVELOPMENT  OF  THE  PERMISSIVE 

ACTION  LINK  FOR  THE  SERGEANT  MISSILE. 

Final  summary  rept. 

by  C.  H.  Golden.   Jan  64,  92p   MH  68528 

Contract  DA28  017AMC434A,  Pro].  1A542718DS9102 

Unclassified  report 


Descriptors:  (•Guided  missiles  (Surfaoe-to-surfaoe), 
Modification  kits),  (•Electric  cables.  Guided  missiles), 
(•Small  tools.  Modification  kits).  (•Modification  kits,  Oolded 
missiles).  Tool  kits.  Electric  oonneotors.  Adaptors, 
Guided  mlssUe  wartaeMls.  Containers. 

A  summary  is  given  of  the  research  and  development  work 
performed  on  the  assemblies,  adaption  kit  rework  tools,  and 
procedures  required  to  adapt  a  Permissive  Action  Link  (PAL) 
to  tbe  XM91  Adaption  Kit.   The  Assemblies  Include  the  T4 182 
Test  Adapter  Cable,  the  7W3  Case  Adapter  Cable,  and  the 
associated  hardware  to  attaoh  tbese  cable  assembUes  to  the 
adaption  kit.   Rework  equipment  consists  of  the  fixture, 
cutting  tool  and  associated  toola.  Test  Adapter  Cable  T4182 
electrically  connects  the  adaption  kit  to  the  external  PAL 
equipment.   Tbe  7W3  Case  Adapter  Cable  electrically  connects 
the  adaption  kit  to  a  connector  on  the  container  wtten  the 
adaption  kit  is  encased  in  the  XM481  Container.    Hardware 
items  consist  of  a  housing,  a  cover,  and  attachment  bolts. 
Tbe  rework  tools  and  equipment  allow  retrofit  of  XM116 
Trainer  AdapUon  Kits  and  XM91  Adaption  Kits  In  the  field  with 
the  PAL  Installation.   Ten  T4182  Adapter  Cables,  one  7WS 
Cable,  ten  hardware  assemblies,  and  one  retrofit  tool  kit  were 
built  and  tested  during  tbe  R  and  D  program.   (Author) 


AD-600  963 
OTS  Price  $0.75 


DlT.    12.  15.  22 


Polytechnic  Inst,  of  Brooklyn.  N.  Y. 

OPTIMUM  LAUNCHING  TO  HYPERBOLIC  ORBIT  BY  TWO 

IMPULSES  OF  UNEQUAL  SPECIFIC  IMPULSE. 

by  Stephen  Lubard.   Jan  64.   29p   PIBAL  824 

Grant  AF  AFOSRl  63,  ProJ.  9781  01. 

AF06R   64  0742 

Unclassified  report 

Descriptors:   (*Rookets,  Lamwhlng),  (•Launching, 
Optimization),  Specific  impulse.  Hyperbolic  navigation. 
Orbital  trajeotories.  Mathematical  analysis. 

In  this  analysis  tbe  optimum  launching  of  a  body  into  a  non- 
Interseotlng  hyperbolic  orbit  by  two  Impulses  Is  presented.   The 
effects  of  planet  rotation  and  atmospheric  drag  were  not  In- 
cluded.  The  conclusions  of  this  analysis  can  also  be  applied  to 
tbe  optimum  landing  on  a  planet  from  a  hjrperbollc  orbit.   Onljr 
tbe  planar  case  was  investigated,  since  thla  la  always  more 
eoonomlcal  than  tlve  non-planar  case.    Thla  problem  can  be 
defined  In  terms  of  three-dimensionless  parameters.   It  was 
found  convenient  to  use  lambda,  a  and  b,  where  lambda  is  tbe 
ratio  of  the  specific  Impulse  of  the  first  impulse  to  that  of  the 
second,  and  a  and  b  are  tbe  ratios  of  the  radius  of  the  planet  to 
the  focal  distance  to  the  asymptote  and  to  the  perigee  of  the 
hyperbolic  orbit  respectively.   (Author) 


AD-600  970  DlT.  12,  2 

OTS  Prioe  $0.76 

Meteorological  Satellite  Lab.,  Weather  Bureau.  Washington. 

D.  C. 

LOWLICmr  COVERAGE  FROM  POLAR  AND  SUN-SYNCHBO- 

NOCS  ORBITS. 

by  Robert  L.  Pyle.   Apr  64,  2Sp.   MSI  30 

Unclassified  report 

Descriptors:  (•SatelUtes  (Artificial).  Orbital  trajectories), 
(•Orbital  trajectories.  Satellites  (Artificial),  (*Polar  orbit 
trajectories.  Satellites  (Artifioial),  Sky  brlghtiiess.  Periodic 
Tariatlons,  Twill^it,  Night  sky.  Meteorological  sateUites. 

Satellites  in  polar  (Inclination  90  degrees)  and  sun-synchro- 
nous  orbite  unavoldaldy  view  regtons  of  low  Illumination 
during  a  portico  of  each  orbital  pass.    The  fraction  of  the  pass 
Kpeat  In  loidigfat  areas  changes  little  from  day  to  day  but  may 
vary  appreciably  through  the  seasons.   Analysed  here  are  the 
aeaaonal  variations  in  lowlljd>t  coverage,  as  well  as  da^lfht 
and  pight  coverage,  provided  bf  polar  and  sun-syBOhronous 
orbite  with  various  orientations.   (Author) 
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AO-Ml  016  OlT.  12.  1,  2 

OTS  Price  $2.25 

Qiaonini  Controls  Corp.,  Duarte,  Calif. 

X-RAY  AIR  DENSITY  DETERMINATION  (X-RAIX>). 

Final  rept.,  May  63-Feb  64 

bgr  Donald  L.  Johnson.  May  64.  8^ 

Contract  AF3S  657  11631.  ProJ.  8222,  Task  822207 

PDL  TDR64  29  T| 

I    Vnolasslfied  report 

D««crlptors:     (•Re-«ntry  vehicles,  Ccoltrol  systems). 
(•X-ray  tubes.  Airborne),  (•Atmosphere,  Density).  X-rays. 
Soatterlnf.  Photons.  Radiation  measurettent  systems.  En- 
Tlronmental  teste.  jj 

The  report  describes  tbe  theoretical  analyses,  component 
•eleotton.  subsystem  integration  and  teste  of  a  breadboard 
system  used  to  measure  air  density  by  scattering  X-rays  from 
air  molecules.   This  technique  provides  a  direct  means  of 
mnasurlng  air  density.   The  eventual  application  is  density 
measurement  for  energy  management  of  re-entry  vehicles. 
IJpon  re-entry,  with  the  Increase  In  air  daaslty  there  is  a 
corre^xwding  Increase  in  the  number  of  backscattered  X-ray 
photons.   The  breadboard  system  was  tested  in  a  41-foot  diam- 
eter altitude  q>here  at  NASA,  Langley  Research  Center. 
Altitudes  from  sea  level  to  200,000  feet  were  simulated.  The 
pssulto  of  tbe  test  indicate  that  this  technique  Is  indeed  useful 
tor  this  application.  Problem  areas  were  uncovered  and,  using 
Uie  experience  and  oonqwnente  available,  development  of  a 
fljwble  system  can  now  be  accompllsbed.  An  exceUent  test- 
bed  for  a  flyaUe  system  te  the  X-15  airoiMt.  (Author) 


AD-601 016  DiT. 

OTS  Price  $4.60 


U 


EXPERIMENTAL 


Rocketdyne,  Canoga  Park.  Calif. 

INVESTIGATION.  DESIGN,  AND  TEST  Ol 

UQUID  HYDROGEN  PUMPS. 

P»cM,   46p  Rocketdyne  RS343  2   . 

Contract  AF33  657  11165      ProJ.  3145,  T^k  314501 

I     Unclassified  report 

DesCTlptors:  (^^«»oraft.  Pumps),  (•Pumps,  Uquefled 
fisesM'Llquefled  gases.  Hydrogen),  Racket  motors, 
BMlprocating  pumps.  Materials,  EnviroMnental  teste.  Design, 
Auxiliary  power  plante.  ^^ 

f^"^  ^J^r^  °^  research  and  devjopment  progress 
ontheetody.  design,  and  testing  of  an  experimental  ujuld 
gjlrogen  pump  for  flight  vehicle  systems.   Program  aims  are: 
(1)  materials  selection,  (2)  mechanical  design^  ma«*wtiw 

2r^,SS^'5r  ""i^-  <*>  *~*^  '^  P«°*  pSformance 
!SS^^.J^1*^*^  '"*•  of  0  to  100%  at  a  pump  Inlet  pres- 
^JiL^"^^"^  (■hwlute),  (4)  deUvBrtigTvariabto 
^  tK  ^  '^- .V  to  12  Ib^r  at  a  dtecharje  S^sure  ofl200 
psia  throughout  the  entire  inlet  quaUty  raij,  and  (5)  tert^ 
toward  anobjectlve  of  300  hours  of  oiraS  on  one  ptetoT 
and  cylinder.    (Author)  ^^  P»woa 


AD-601  017 
OTS  Price  $6.60 


.u.t 


International  Electric  Corp.,  Paramus,  N  J. 

TEST  REPORT  OF  SEATTLE  TEST  PROGRAM  m  (STP  m) 

4«5L/MINUTEMAN  INTEGRATICW  TESTDfTG. 

Technical  documentary  rept,,  Jul  62- Jan  62 

by  G.  R.  Fraser  Nov  63,  68p 

Contract  AF19  626  8 

ESD  TDR63  347 

lltaclassified  report 

Descriptors:    (•Systems  engineering.  Weapon  systems), 
(•Guided  missiles.  Ground  support  equipment),  ('Test 
methods.  Ground  support  equipment).  Test  equipment  (Elec- 
tronics). Conq>atlbUlty.  Checkout  equipment.  Checkout  pro- 
cedures, Specificattons,  Standardizatton. 


GUIDED  MISSILES  -  Division  12 


This  test  program  demonstrates  the  aWlIty  of  465L  equip- 

?*^  if.f^S'"'*®  '»«'°<»"ft^y  In  the  Mimiteman  environment. 
Test  directives,  written  In  conjunctton  with  the  Boeing  Company 
were  prepared  as  were  the  Integrated  test  specifications.  The 
com^te  test  program  was  integrated  in  Boeing's  STP  m 

iWllty  of  the  equipment.   However,  several  465L  (Jeflcien^es 

Z^  ™i!I!iT"P'lfS^  '""°°  ***^  0°  "»  ^le.  teste 
were  completed  In  accordance  with  e]q>ected  resulte.  (Author) 


AD-601  033  Div.  la,  U 

OTS  Price  $5.60 

Rubber  Lab.,  Mare  Island  Naval  Shipyard,  Vallejo,  Calif. 
DEVELOPMENT  OF  SEALS  FOR  ADVANCED-DESIGN 
POLARIS  LAUNCHING  SYSTEM. 
Progress  rept.  no.  1. 
1  Jun  64,  5^ 
RLMINS8  6 

Unclassified  report 

Descriptors:    (*Gulded  missUe  launchers,  deals  (Stop- 
pers)), (•Rubber  seals,  Guided  missile  launchers),  (•Syn- 
thetic rubber.  Rubber  seals).  Guided  mlssUes  (Underwater- 
to-surfaoe),  Gas  seals.  ««*^w«*f«- 

Seals  made  from  neoprene  rubber  were  developed  for  use 
inthe  launching  system  of  advanced-design  Polaris  missiles. 
The  function  of  the  seals  is  to  contain  the  gas  pressure  in  the 
annular  space  between  the  missile  and  the  tube  during  launch- 
ing.  Ten  dttferent  cross-secUonal  contours  were  studied  by 
teste  on  reduced-size  seals,  and  the  contour  best  meeting  the 
requlremente  for  load  versus  clearance  and  sealing  ability  was 
selected  for  large  scale  testing.   Seals  of  the  selected  contour 
and  neoprene  stock  were  manufactured  and  Installed  in  the  57 
inch-ID  Peashooter  launch  tube  at  San  Francisco  Naval  Ship- 
yard.  The  seals  functicmed  very  satelfactorily  during  a  trial 
launching  of  a  dummy  Polaris  missile.  '        -»         ~ 

AD-601  036  DlT.  12,  7,  8 

OTS  Price  $1.75 

SylTania  Electric  Products,  Inc.,  Buffalo,  N  Y 
DETAILED  TEST  REQUIREMENTS  FOR  WS-133B  MINUTE- 
MAN  MAINTENANCE  GROUND  EQUIPMENT.    FIGURE  A 
14217  TEST  SET.  ELECTRICAL  POWER  AN/GSM- 121 
EVALUATION  TEST  PROGRAM. 
30  Apr  64.  62p   SEP  DocOO  264997 
Contract  AF04  694  261 

Unclassified  report 

Descriptors:  (*Guided  missiles.  Ground  8iq)port  equip- 
ment), (•Ground  suRX>rt  equipment,  kfaintenance  equipment). 
(♦Matatenance  equipment.  Guided  missiles),  (•Test  seto. 
S|)ecifications),  Military  requirements.  Test  methods 
Environmental  teste.  Performance  (Engineering),  Checkout 
ecpiqiment. 

This  document  describes  the  evaluation  teste  to  be  per- 
formed on  the  electrical  power  AN/GSM- 121  test  s^,  pro- 
poses a  sequence  for  conducting  these  teste,  and  defines  the 
extent  of  testing  and  the  level  at  which  each  test  will  be  per- 
formed.  WhUe  this  document  outlines  test  methods  and  obl« 
tives,  it  does  not  contain  detailed  test  procedures.   (Author) 


AD-601  072 
OTS  Price  $1.00 


DiT.  13 


Aeroqiace  Corp.,   Los  Angeles  ,  Calif. 
LAUNCH  WINDOWS  FOR  ORBITAL  MISSIONS 

^^  !SS*SS*26'9^'  "•  '*•'  ^°^^'  *^  "  • 

SSD  TDR64  31 
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Unclassified  report 


Division  12  -  GUIDED  MISSILES 


Descriptors:  (•SateUltes  (Artlfiolal),  Launching), 
(♦Launching,  SateUltes  (Artificial)),  (*Ascent  trajectories. 
Satellites  (Artificial)),  Launching  sites.  Time,  Azimuth, 
Orbital  trajectories. 

A  great  many  orbital  missions  involve  launching  a  vehicle 
into  a  particular  earth- referenced  plane.   The  launch  window 
is  defined  as  the  time  span  around  the  nominal  launch  time 
during  which  the  vehicle  may  be  launched  and  the  target  plane 
achieved  within  a  specified  additional  ideal  velocity  budget. 
The  paper  presents  analytical  formulations  for  the  launch 
window  as  functions  of  the  addiUonal  Delte  V  budget  and  other 
parameters  for  fixed  and  for  variable  launch  azimuths.   The 
effect  of  launch  azimuth  constraints  (e.  g.  ,  for  range  safety) 
on  the  launch  window  Is  investigated  and  several  related 
problems  are  discussed.    (Author) 


AD-601  178 
OTS  Price  $2.50 


Dlv.    12,  14,  17 


Mechanical'Technology,  Inc.,  Latham,  N.  Y. 
RESEARCH  ON  GAS  LUBRICATION  AT  HIGH  TEMPERA- 
TURES AND  LOW  FLOW  RATES. 
Summary  rept..  Mar  63-Mar  64 
by  P.  Lewis  and  J.  Meacher.   Mar  64.    120p 
Contract  AF33  657  10694,  ProJ.  3044,  Task  304402, 

APL    TDR64  56 

Unclassified  report 

Descriptors:    ('Gas  bearings.  High  temperature  research). 
Lubrication,  Nitrogen,  Gas  flow.  Graphite,  Test  eqtUpment, 
Stability,  Design,  Carbon,  Zirconium  alloys,  Boron  compunds. 
Nitrides,  Titanium  alloys,  Molybdenum  alloys,  Thrust 
bearings.  Journal  bearings.  Loading  (Mechanics),  Friction, 
Cermets,  Carbides. 

This  report  describes  the  first  year's  effort  on  a  program 
that  has  as  its  objective  the  development  of  nitrogen  gas  lubri- 
cated Journal  and  thrust  bearings  that  have  the  best  potential 
for  stable  operation  at  temperature  to  1900  F  and  speeds  to 
60,000  RPM  with  Ipw  flow  rates.   The  program  concentrated  on 
attaining  quantitative  performance  data  on  dynamic  rotor  bear- 
ing behavior.   The  report  summarizes  materials  selection, 
bearing  types,  equipment  design,  intrumentation,  and  esqwri- 
mental  work.    (Author) 


AD-601  322  Dlv.  U 

OTS  Price  $18.50 

Lockheed-California  Co.,  Burbank,  Calif. 
METHODOLOGY  FOR  EVALUATING  AND  VALIDATING 
MECHANICAL  RENDEZVOUS  SUBSYSTEMS, 
by  Jack  W.  Lebold  and  R.  N.  Lahde.  Feb  64,  296p 
Contract  AF33  657  10466,  ProJ.  1369,  Task  136902 
RTD  TDR63  4292 

Unclassified  report 

Descriptors:  (*Rendezvous  spacecraft.  Systems  engineer- 
ing), (*Spacecraft,  Systems  engineering).  Rendezvous  guid- 
ance. Rendezvous  trajectories.  Space  stations.  Approach, 
Attachment,- Test  methods,  Human  engineering,  ^ace  flight. 
Flight  simulators.  Test  equipment.  Ground  support  equip- 
ment. Corrections,  Mechanical  drawings. 

A  methodology  for  evaluating  and  validating  orbital  attachment, 
docking  and  latching  mechanisms  was  determined.   Primary 
emphasis  waa  placed  on  validation  facilities  for  systems 
capable  of  handling  uncooperative,  spinning,  and  nutating 
targets.   Present  state-of-the-art  has  been  investigated  and 
additional  docking  concepts,  providing  specifically  for  the 
above  type  of  target,  were  developed.    Analytical  and  physical 
validation  methods  are  developed  and  proposed.   These  include 
ground  tests  in  which  g  forces  are  balanced  or  canceled  by 
various  computer  and  load  sensing  devices  with  controlling 
sevo  systems,  and  by  flight  tests  under  zero-g  conditions. 


Various  physical  test  methods  for  evaluating,  progressively, 
components,  mechanisms,  and  finaUy  the  complete  docking 
system  (including  the  operator)  were  established.  (Author) 

AD-601  338  Dlv.    13,  21 

OTS  Price  $0.75 

General  Electric  Co.,  Cincinnati,  Ohio. 
DYNAMIC  SHAFT  SEALS  IN  SPACE. 
Quarterly  rept.  no.  8. 
15  Apr  64,    23p 
Contract  AF33  657  8469 

UncUssified  r«port 

Descriptors:   (*Rotary  seals,  Test  facilities), 
(♦Seals  (Stoppers),  Liquid  metals).  Space  environmental 
conditions.  Drive  shafts.  Gas  bearings.  Rocket  oomponents, 
Spuse  propulsion. 

The  objective  of  the  program  is  to  acquire  the  techniques  for 
sealing  high  speed  rotative  shafts  under  the  operating  condi- 
tions of  high  temperature  liquid  metals  and  vapors,  the  near- 
vacuum  environments  of  space  and  to  provide  long  seal  life. 
The  liquid  metal  seal  test  rig  was  completely  manufactured, 
assembled,  and  Installed  in  the  facility.    The  liquid  rAetal  seal 
test  facility  check-out  continued.   The  systematic  approach 
was  adopted  which  will  insure  expeditious  completion  of  this 
check-out.   Instrumentation  set-up  and  check-out  for  the 
liquid  metal  seal  test  rig  progressed  throughout  the  quarter. 
Data  reduction  utilizing  a  computer  program  was  used  on 
the  water  seal  test  results.   (Author) 


AD-601  347 
OTS  Price  $1.25 


DiT.    12,  10,  37 


Atlantic  Research  Corp.,  Alexandria,  Va. 
FEASIBILITY  DEMONSTRATION  OF  PYROLYTK  GRAPH- 
ITE COATED  NOZZLES. 

Quarterly  progress  rept.  no.  1,  1  Feb-30  Apr  64. 
by  James  D.  Batchelor.    20  May  64,  47p 
Contract  AF04  611  9708,  ProJ.  3059 

Unclassified  report 

Descriptors:   (*Rocket  motor  nozzles,  Coatings).  (♦Coat- 
ings, Pyrolytic  graphite).  Solid  rocket  propellants.  Feasibil- 
ity studies.  Rocket  propulsion.  High-temperature  research. 
Nozzle  inserts.  Corrosion  inhibition,  Fracture  (Mechanics), 
Thermal  properties.  Thermal  radiation.  Tests,  Design,  Ther- 
mal Insulation,  Thickness,  Graphite,  Carbon,  Steel,  Heat 
Transfer. 

The  objective  of  this  program  is  to  demonstrate  the  feasibil- 
ity of  pyrolytic  graphite  coatings  for  use  in  uncooled  solid  pro- 
pellant  rocket  nozzles  (in  a  size  range  of  use  for  practical  pro- 
pulsion units)  under  very  severe  operating  conditions.   In  prior 
work  the  excellent  serviceability  of  pyrolytic  graphic  coatings 
in  1/2-inch  diameter  nozzles  was  demonstrated  with  propel- 
lants having  flame  temperatures  from  5500  to  6500  F.    In  the 
cixrrent  work  nozzles  of  1.1-inch  and  2,3-inch  diameter  are  to 
be  tested  with  a  6500  F  propellant.   This  report  describes  the 
work  of  the  first  quarter  of  this  program.    Thermal  analyses 
were  completed  on  several  nozzle  systems  typical  of  those  to  be 
used  in  motor  firings.   These  analyses  Indicated  the  adequacy 
of  the  designs  selected.   Design  of  the  1.1-inch  diameter  test 
nozzle  was  completed.   Several  pyrolytic  graphite  coated  throat 
Inserts  were  prepared.    Problems  with  delamination  cracks 
occurred  with  those  coatings.    In  the  first  motor  firing  test 
partial  coating  failure  and  subsequent  edge  spalling  combined 
to  cause  erosion  of  the  coating  at  a  rate  substantially  above  the 
predicted  capability  of  the  material. 
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AD-601  457 
OTS  Price  $4.00 


DlT.   12,  8.  30 


GUIDED  MISSILES  -  Division  12 


AD-601  509 
OTS  Price  $0.50 


Dlv.    12,  8 


Hughes  Aircraft  Co.,  Fullerton.  Calif. 

RADL\TION  EFFECTS  ON  GUIDED  MlSsiCE  ELECTRONIC 

EQUIPMENT. 

Final  technical  rept.,  no.  1.   15  Jul  63-15  4an  64, 

by  J.  E.  Bell.    15  Jan  64.  271p,   HAC  FR6A  17  41 

Contract  NOw63  0486d 

Uncla|«lfled  report 

Descriptors:    (♦Quided  missiles.  Electrbalc  equipment), 
(•Radiation  damage.  Guide  missile  components).  Reliability 
(Electronics).  Design.  Thin  films  (Storage  devices)   Semi- 
conductor devices.  Silicon,  Rectifiers.  Resistors.  Transtetors. 
Circuits,  Diodes. 


Included  in  this  investigation  are:    (1)   electron  and  gamma 
correlation  and  a  definition  of  the  laboratory  environment; 
i(2)    radiation  effects  on  thin  film  devices,  bulk  semiconductor 
^Integrated  devices  and  circuits,  silicon  cortrolled  rectifiers, 
resistors,  and  the  correlation  of  transistor  response  with 
electrical  parameters;    (3)  general  circuit  hardenii«  tech- 
niques, and  the  development  of  a  silicon  controlled  rectifier 
equivalent  model  for  radiation  prediction  techniques;  and   (4) 
radiation  effects  on  nonlinear  circuits  employing  silicon  con- 
trolled rectifiers,  four  layer  diodes,  trlgiaters,  and  rate  turn- 
off  switches.    (Author) 


Foreign  Tech.  Dlv..  Air  Force  Systems  Command, 

Wrl^t-Patterson  AFB,  Ohio. 

NEW  DATA  ON  MARS-1. 

28  May  64,   9p 

FTD  TT64  237;  TT   64  11770 

Unclassified  report 

Edited  trans,  of  Stiinta  si  Tehnlca  (Rumania)  1963 
^.  1^  no.  3,  p.  40-41. 

Descriptors:    (♦^ace  stettons.  Mars  probes),  (*Mars  probes, 
^ace  stations),  SateUltes  (Artificial),  Interplanetary 
trajectories,  Celestial  mechanics,  Instrumeitatloa, 
Telemetering  daU,  ^ace  environmental  conditions, 
^acecraft.  Sjpace  probes,  USSR. 

Mar8-l(Inteiplanetary  station):   General  descr^tton  of  the 
Interplanetary  trajectory,  Instrumentotlon  and  telemetering 
data  concerning  space  environmental  conditions. 
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Division  13  -  INSTALLATIONS  AND  CONSTRUCTK)N 


13.   INSTALLATK)NS  AND 
CONSTRUCTION 


AD-601  373 
OTS  Price  $1.25 


Div.   13 


AD-601  179 
OTS  Price  $1.75 


DlT.  13.  14 


Army  Engineer  Research  and  Development  Labs.,  Fort 
Belvoir,  Va. 

RIGID  FOAM  PLASTICS  SHELTERS.    STRUCTURAL  TESTS 
OF  REINFORCED  FIBERGLASS  PLASTICS  BEAMS,  HONEY- 
COMB FLOOR  PANELS.  AND  EXPERIMENTAL  GREENLAND 
BUILDING. 
Technical  rept. 

by  Robert  K.  Hendrick  and  Abraham  Perez.    1  May  64,  66p 
Task  1D643303D550  04,  formerly  8F71  04  001  04 

AERDL  1775TR 

Unclassified  report 

Descriptors:     (♦Shelter.  Expanded  plastics),  («Structural 
parts.  Plastics),  (•Prefabricated  buildings.  Expanded  plastics). 
Glass  textiles.  Reinforcing  materials,  Beams  (Structural), 
Honeycomb  cores,  Panels  (Structural).  Floors,  Polyester 
plastics.  Isocyanate  plastics.  Paper,  Structural  properties. 
Tests.  Loading  (Mechanics),  Cold  weather  tests. 

This  report  covers  structural  tests  to  evaluate  rigid  foam 
plastics  shelters.    Based  on  the  test  results,  it  is  concluded 
that:    (a)   It  is  feasible  to  fabricate  structural  members  by  using 
fiberglass  polyester  skins  over  either  polyurethane  core  or 
paper  honeycomb  core,    (b)    Bonding  between  the  skins  and  the 
core  material  is  of  utmost  importance  in  stressed-skin  design. 
(Author) 


Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 

PIONEER  POLAR  STRUCTURES.    ERECTION  OF  PORTABLE 

MAINTENANCE  SHELTER, 

by  R.  W.  Hansen  and  G.  E.  Sherwood.   26  May  64,  41p 

Pro].  Y  F015  11  01  143 

NCEL   N587 

Unclassified  report 

Descriptors:   (^Maintenance  equipment.  Polar  regions), 
(♦Shelters,  Polar  regions),  (♦Polar  regions.  Shelters), 
Prefabricated  buildings,  Tractors,  Hoists,  Positioning 
devices  (Machinery),  Maintenance  tools,  Construction,  Shop 
equipment.  Heaters,  Heating.  Maintenance,  Maintenance 
vehicles. 

This  shelter  was  developed  for  the  maintenance  and  repair 
of  construction  and  other  equipment  in  pioneer  polar  camps. 
The  shelter,  wtiich  is  20  by  24  feet,  will  accommodate  equip- 
meii-  a.<;  1  <  ~^  ns  a  standard  Size  4  tractor.   It  consists  of  a 
skid-mounted  aluminum  frame  of  knock-down  construction 
and  a  canvas  cover.    Accessories  include  a  gantry-mounted, 
2-ton  traveling  boist,  and  electrical  harness,  and  a  personnel 
side  entry.    An  8  by  20  foot  skid-mounted  wanigan  outfitted 
with  tools  and  shop  equipmen  has  been  developed  as  a 
companion  item  for  Uie  shelter.    This  report  provides  a  guide 
for  erecting  and  outfitting  the  shelter  and  the  wanigan.    An 
electrical  Koaer.v..'>r  Is  aJl  provided  with  the  shelter  and  the 
wanigan.    A  5-kw  unit  is  required  for  this  service.    A  heater 
is  not  provided  for  the  shelter,  but  the  wanigan  is  equipped 
with  a  27,000-Btuh  oil-fired  space  heater.   The  shelter  is 
designed  for  heating  with  a  portable  fresh-air  heater.    (Author) 


AD-601  341  Div..  13,  20 

OTS  Price  $2.50 

nT  Research  Inst,,  Chicago,  111. 

AN  APPROACH  TO  TRANS- ATTACK  FIRE  SUPPRESSION 

IN  URBAN  AREAS. 

Final  rept. 

by  F.  Salzberg,  G.  L.  Maatman,  and  F.  J.  Vodvarka. 

Blar  64,    llSp 

Contract  OCD  0862  210,  Pro).  N6005 

Unclassified  report 

Descriptors:    (♦Fires.  BuUdings),  (♦Fires,  Urban  areas), 
(♦Nuclear  explosions.  Fires),  Civil  defense  systems. 
Furniture,  Explosion  effects,  Fireflghting  vehicles.  Fire 
extinguishers.  Water  supplies,  Illinois. 

It  was  determined  that,  in  an  urban  area  exposed  to  a  nuclear 
burst.  tl»e  suppression  of  the  large  number  of  fires  wtiich  will 
occur  must  necessarily  Include  efforts  of  untrained  personnel 
(self-help),  and  trained  civilian  brigades  in  addition  to  putdic 
flie  departments.   The  effectiveness   of  personnel  and  the 
amount  of  water  required  to  suppress  fires  on  the  level  of  self- 
help  and  brigades  were  determined  from  experiments  per- 
formed in  the  laboratory  and  in  actual  structures.    Fire 
department  operations  were  analyzed  using  data  gathered  on 
certain  selected  actual  building  fires  in  the  Greater  Chicago 
Metropolitan  Area.    It  was  found  that  public  fire  departments 
are  presently  using  much  larger  quantities  of  water  to  control 
dwelling  fires  than  that  required  in  the  experimental  studies, 
hi  general,  rural  and  small  urban  fire  departments  were  found 
to  be  using  considerably  less  water  than  large  urban  area  fire 
departments,  due  partly  to  inherent  limitations  in  available 
equ^unent  and  water  supplies.   Criteria  are  given  for  tlte 
number  of  self-help  and  brigade  teams  required  to  suppress  a 
given  number  of  fires  initiated  by  the  thermal  pulae.   Various 
aspects  of  fire  department  operational  needs  during  a  nuclear 
emergency  are  discussed.   (Author) 


AD-601  494 
OTS  Price  $0.75 


Div.  13,  17,  26 


Stanford  Univ.,  Calif. 

THE  MANUFACTURE  OF  THIN  SHELLS  BY  THE  ELECTRO- 
FORMING  PROCESS. 
TechiUcal  rept.  no.  6, 

by  R.  L.  Sendelbeck.  Apr  64,  26p  SUDAER  185 
Contracts  Nonr225  47,  DA44  177AMC115T,  Pro].  NR064  434 

Unclassified  report 

Descriptors:  (♦Structural  shells.  Nickel),  (♦Nickel,  Electro- 
forming),  (♦Electroforming),  Aluminum,  Mandrels,  Waxes, 
Molding,  Production. 

The  wotk  periormed,  as  described  in  this  paper,  has  shown 
bow  by  the  Electroforming  Process  it  is  possible  to:  1)  manu- 
facture thin  shelled  shapes  with  large  re-entrant  an^es,  and 
spherical  shapes,  to  a  high  degree  of  accuracy:  2)  manufacture 
thin  shelled  cylinders  and  cones  to  a  high  degree  of  accuracy 
and  with  exact  duplication  of  specimens;  3)  manufacture  any 
specimen  so  that  it  requires  no  further  finishing,  thus  elimi- 
nating stress  concentrations  from  mechanically  working  the 
material.  (Author) 


AD-601  496 
OT?  Price  $6.60 


Div.  13 


Brown  Univ.,  Providence,  R.  L 

PLASTIC  BUCKLING  OF  AXIALLY  COMPRESSED 

CYLINDRICAL  SHELLS. 

Rept.  no.  7 

liy  S.  C.  Batterman.    Mar  64,  62p 

Contract  SD86:  Grant  NSF  GPlllS 

Unclassified  report 

Descriptors:     (♦Structural  shells.  Buckling  (Mechanics), 
(Buckling  (Mechanics),  Structural  shells).  Cylindrical  boiilla*. 
Creep,  Compressive  properties.  Loading  (Mechanics) 
Mathematical  analysiB,  Stresses,  Aluminum  allojrs, 
Dcftji  iintkm. 
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The  plaottc  tauckllng  <rf  oyllndrical  sbelli'  under  axial  com- 
pression is  studied  analytically  and  experimentally.   Attention 
is  given  to  both  the  nonlinear  and  nonoonservative  aspects  of 
the  stress-strain  relation.   The  effect  of  unloading  is  investl- 
giUed  in  an  exact  manner  for  a  hinge  model  which  is  proposed 
•nd  In  both  an  exact  and  an  approximate  manner  for  a  geomet- 
rically perfect  sheU.   Thirty  tests  are  reported  on  cylindrical 
Shells  of  2034-T4  aluminum  with  radius  to  thickness  ratios  of 
120  through  10  and  length  to  radius  ratios  of  0.20  to  7. 
*ecimens  were  prepared  with  three  dlfterent  types  of  end 
conditions  and  were  tested  either  through  a  ball  and  socket 
trrangement  or  flat  ended  between  smooth  bearing  blocks. 
A  simple  a  sub  2)  incremental  theory  gives  results  very 
Close  to  J  sub  2  deformation  theory  and  does  predict  both 
twdcllng  strength  and  the  geometry  of  buckling  for  thick  and 
moderately  thick  shells.  (Author) 


INSTALLATIONS  AND  CONSTRUCTION  -  Division  13 


AO-601  511  Div. 

OTS  Price  $1.50 


13 


Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 

POLAR  STRUCTURES,  SPECIFICATIONS  FOR  THE  NCEL 

WANKJANS. 

Technical  note, 

bgr  G.  E.  Sherwood.    11  June  64.   5te 

Proj.  Y  F015  11  01  144, 

NCEL  NBM 

Unclassified  report 

Descriptors:  (♦Shelters,  Polar  regionl),  (♦Polar  regions. 
Shelters).  Specifications,  Heating,  Ventilation.  JSiel  tanks. 
Sleds,  Portable. 

A  family  of  wanlgans  was  developed  to  provide  portable 
shelters  for  use  in  polar  regions.   These  wanlgans  are  of  two 
types:  sled  wanlgans  are  mounted  on  caffgp  sleds  for  trail  use; 
portable  camp  wanlgans  are  built  with  a  skid  system  for 
limited  movement  around  a  oamp  or  work  area.   All  of  the 
wanlgans  are  20  feet  long  and  8  feet  high.   Both  types  are  made 
In  standard  8-foot  widths  for  assembled  air  sh^ment,  and  in 
extra-wide  10-foot  widths  for  flexibility  la  interior  arrange- 
ment.  Standard  accessories  for  the  wantgans  are:  a  heating 
and  ventilating  system,  an  electrical  harness,  and  a  side- 
mounted  fuel  tank.   This  technical  note  contains  the  specifi- 
cations for  the  wanlgans  presented  in  NCBL  R-309.  Polar 
Structures  -  NCEL  Family  of  Wanlgans.    (Author) 


AD-601  529  Div.  13 

OTS  Price  $0.90 

Naval  Research  Lab.,  Washii^tton,  D.  C. 

AN  IMPROVED  VACUM  PNEUMATIC  SYOTEM  FOR  FILLINO 

LARGE  DRY  CHEMICAL  FIRE  EXTINGl^Rs/ 

by  H.  B.  Peterson,  R.  L.  Gipe.  R.  L.  Tuvb 

19  Apr  64,  16p 

NRL  6076 

Unclassified  report 

DMcrlptors:     (♦Fire  extinguishers.  Maintenance). 
Chwnicals.  Pneumatic  systems.  Powders,  Vacuum  cleaners 
Centrifuges.  Separation.  Gas  filters.  Maintenance  equipment, 
Vaoinim  apparatus.  •^— r^ucu*. 


•nd  J.  w.  Porter. 


11 
:  conveying '1 


Anlmproved  vacuum  pneumatic  conveying  system  has  been 
developed  for  filling  dry  chemical  fire  exttngulshers  of  150  lb 
and  larpr  capacity.   It  features  more  rapid  filling  and  elimi- 
nates the  lifting  and  (kimping  of  cans,  with  its  attendant  dust 
^^\  I^  ""^  components  are  a  1-1/2-horsepower 
UMlistrtal  type  vacuum  cleaner  and  an  especially  desUmed 
separator  cap  which  fits  on  the  flU-cap  threads  and  s«r^s  to 
■spsrate  the  powder  from  the  conveying  air  stream.   Three 
afferent  separator  caps  have  been  designed  for  three  large 
"^"CUirtM- types  presently  used  at  miUtary  activities.   De- 
««>  variations  are  necessary  in  order  to  achieve  the  proper 
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balance  between  powder-transfer  rate  to  the  extinguisher  and 
cariTTover  cf  powder  to  the  vacuum  cleaner,  which  varies  ac- 
cording to  the  ^ering  geometries  of  the  extinguisher  shells. 

♦««'^'^*"°^"  '•*•  "^  ^'^  P«^  P«r  »®coSi  was  main- 
tained Airing  the  fill  cycle,  and  the  amount  of  carryover  re- 
JLT^     ^^  vacuum-cleaner  bag  was  2.0  percent  or  less. 
In  ustag  this  system,  the  powder  is  drawn  direcUy  from  the 
shipping  cans  on  the  ground,  elevated,  and  placed  into  the 
omnguisher  with  litUe  effort.   The  lack  of  dusting  during  the 
toSo'SToSto")"  ^"*"*  *°  ^"""^  "'^^  extlniuishMl 


AD-601  541  Div.  13 

OTS  Price  $3.00 

Foreign  Tech.  Div.,  Air  Force  Systems  Command. 
Wright- Patterson  AFB,  Ohio. 

CATERPILLAR  TRACK  CRANES.   HOISTING,  HAULING.  AND 
SPECLVL  MACHINERY  FOR  CONSTRUCTION  AND  INSTAL- 
LATION WORK:   SELECTED  PARTS, 
by  L.  L  Kozlovskii  and  M.  D.  Tushnyakov.  18  May  64.  187o 
FTD  TT64  150;  TT  64  11774  '      '        ^ 

Unclassified  report 

Trans,  of  mono.  Krany  Nagusenlchnom  Khodu.   Pod'emno- 
Transportnye  1  ^letsyal'nye  Mashiny  dlya  Stroltel'n^h  I 
Montazhnykh  Rabot,  no.  2,  Moscow,  1963,  p.  1-138. 

Descriptors:  (♦Hoists,  Tracked  vehicles).  Handling,  Earth- 
hanffllng  equipment.  Booms,  Design,  Specifications.  Drives. 
HydrauUc  systems.  Pneumatic  systems.  Electrical  equip- 
ment. Transmissions.  Gears,  Cable  assembUes,  USSR 

.The  designs  and  parameters  are  given  for  caterpillar  cranes 
with  the  mechanical,  electrical,  and  diesel-electrical  drives 
being  used  for  loading-unloading,  installation,  and  special  " 
works.   The  report  encompasses  the  basic  nomenclature  of  3 
to  75  ton  lifting  capacity  caterpiUar  cranes  manufactured  by 
Soviet  industry.   The  r^iort  inchides  cranes  which  were  pre- 
viously manufactured  and  which  are  widely  used,  as  well  as 
cranes  whose  models  were  tested  and  which  were  recom- 
mended for  serial  production.   Informatioa  is  given  about  the 
purpose  of  the  cranes,  a  brief  dlscrlptlon  of  their  design, 
drtailed  technical  characteristics,  caMe-rigging  diagr^, 
the  electric,  kinematic,  hydraulic,  and  pneumatic  diagrams, 
as  weU  as  the  summary  tables  containing  basic  technical 
data  of  caterpillar  cranes.   The  description  of  each  crane 
includes  its  operations,  variations  of  a  combination  of  them. 
as  weU  as  variations  of  rigging  by  additional  forms  of 
changeable  equipment.  (Author) 


AD-601  544  Div.  13.  26 

OTS  Price  $3.00 

Foreign  Tech.  Div..  Air  Force  Systems  Command.  Wrieht- 
Patterson  AFB,  Ohio.  "xii««i.  wngni 

STRUCTURAL  DAMPING  IN  PERMANENT  JOINTS 
^N.  G.  Kalinin  and  Yu.  A.  Lebedev.  1  May  64.  199d 
FTD  TT63  755;  TT  64  11782  ^ 

Unclassified  report 

Un«Uted  rough  draft  trans,  of  mono.  Konstruktsionnoe 
Etempfirovanle  v  Nepodvizhnykh  Soedineniyakh,  Riga.  1960. 

Descriptors:   CJoints.  Damping),  CDamping,  Metal  joints), 
i^ri^  .f"^o  ^^^'^^'  faction.  Riveted  Joints,  Dyni- 
(Mechanics).  Compressive  properties.  Oscillation.  CoflilingB. 
Factors  causing  damping  of  vibrations  of  any  system  are- 

^JSf^''^!5lS^"°^  ^  ^^^'^  "»  vIbraSL'^^^;„»ed 
(s^  and  hycbxx^^iaxnic  damping),  internal  friction  to  thT^ 

S^^  f^ii^^-  '^°**°°  *°  ""PJ*"^  *«1  coupllngsrlt  ha. 
Sav^  L^~°°"*!'"**'^  clear  that  in  the  ovI^^SSng 
niajortty  of  cases  the  most  important  role  is  played  ^Sction 
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losses  in  couplings  of  mechanical  systems.  Two  classes  of 
cases  should  be  here  distinctly  disttngulshed:  (1)  friction  in 
moving  couplings  (of  the  type  of  bearings,  guides,  etc.);  (2)  fric- 
tion in  permanent  Joints  (press-fit,  riveted,  slotted,  threaded 
and  the  like).   While  the  problem  of  friction  in  moving  joints 
has  been  studied  for  a  long  time,  friction  in  permanent  Joints 


was  subjected  to  investigation  quite  recently.   The  last  type  of 
damping  is  further  called  structural  damping.   The  present 
work  represents  an  attempt  to  generalize  all  the  results  ob- 
tained in  this  field,  here  the  basic  content  of  the  book  pertains 
to  the  theory  of  structural  damping. 
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AD-600  901  DlT.  14 

OTS  Price  $0.60 
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^METALLIC)       AD-«00»07  DlY.   14.12 

*^^f       C)TS  Prtce  $3.60 


American  OU  Co.,  Whiting,  Ind. 

DEVELOPMENT  OF  NONFLAMMABLE  HYDRAULIC  FLUID. 

Bimonthly  progress  rept  no.  1,  1  Apr-l,  Jwi  64 

by  K.  R.  Bunting,  A.  M.  Dobry,  E.  A.  SwUson,  P.  C.  Vienna 

and  L.  W.  Mixoa.    1  Jun  64,  6p 

Contract  NObs90267,  ProJ.  SROOl  OS  01,  tuak  606 

I  Unclassified  report 

Descriptors:     (*Hydraullc  fluids,  FlaiitnabUlty), 
(•FlammabUlty,  Hydraulic  fluids).  Materials,  Storage, 
Handling,  Toxicity,  Harards,  Synthesis  (Chemistry), 
PolymerlraUon,  Corrosion  Inhibition,  Sea  water.  Contamlna- 
Uon,  Plastics,  Vinyl  plastics,  Polyethj^ene  plastics. 
Phosphorus  compounds.  Aircraft  carriers,  HydrauUo  systems, 
Sodium  compounds.  Hydroxides.  ' ' 


The  development  of  a  water-base  hydraulic  fluid  which  (1) 
yields  a  fl  re-resistant  non-aqueous  residue,  (2)  is  compatible 
with  materials  of  construction  and  sea-water  contamination, 
(3)  satlsfactorUy  lubricates  shipboard  pumps,  (4)  presents  no 
unusual  storage  or  handling  problems,  aM  (6)  exhibits  no 
toxicologlcal  hazards  under  conditions  of  use  is  described. 
Five-pound  batches  of  four  commercial  chemicals  were 
purified  by  distillation.    Diethyl  vlnylphosphonate  was 
syntheslred  and  polymertzed  to  yield  a  polymer  of  1146  molec- 
ular weight.    Polyethylene  grease  (1800  molecular  weight)  was 
chlorophosphonated,  hydrolyred,  and  neutralized  with  sodium 
hydroxide  to  yield  a  water-soluUe  salt  containing  16.5% 
phosphorus.   Static  tests  showed  a  10%  solution  of  this  product 
in  water  to  be  somewhat  corrosive  to  steel  and  copper  and  non- 
oorrosive  to  aluminum  and  galvanized  steel.  (Author) 


AD-600  905 
OTS  Price  $1.00 


Div.  14,  31 


United  States  Rubber  Co.,  Wayne,  N.  J. 

PROTECTIVE  COATINGS  FOR  DEEP  SU  ^MERGENCE 

VESSELS. 

Quarterly  rept.  no.  1,  18  Feb-18  May  64, 

by  D.  C.  MacDonald  and  A.  S.  Glowacki.  }|  May  64,  39p 

Contract  NObs90246.  ProJ.  SR007  03  04,  iTask  1008 

Unclassified  report 

Descriptors:  (•Moistureproofing,  Ship  structural  compo- 
nents), (*Ship  structural  components,  Mioistureproofing), 
(•Laminated  plastics.  Ship  structural  components).  Laminates 
Water,  Pressure  vessels.  Underwater,  Diffusion,  Membranes, 
Plastic  coatings.  Elastomers,  Rubber  coatings.  Glass  textiles. 
Films.  Reinforcing  materials.  Polymer*,  Equations,  Pene- 
tration, Tests.  Data,  Coatings. 


^aoe  Sciences  Lab.,  General  Electric  Co.,  PhUadelphla, 
READING  EDGE  AND  NOSE  CAP  MATERULS-PYROLYTIC 

by  H.  Morgan.    30  Jun  61,  34p  SVE-M126-142 
Contract  AF04  647  269 

Iteclasslfled  report 

Descriptors:  (•Re-entry  vehicles.  Refractory  materials). 
("Pyrolytlc  graphite.  Aerodynamic  heating),  Boost-rilde 
vehicles.  Nose  cones,  Graphite,  Thermal  stresses, 
Fatigue  (Mechanics),  Thermodynamics,  Wind  tunnel  tests. 

A  fatigue  test  of  one  grade  of  pyrolyttc  graphite  at  room 
temperature  is  described,  and  U,e  resulting  preliminary  S-N 
curve  is  presented.   This  is  the  first  suchdita  obtain^  m 
far  as  is  known.   Also  described  Is  a  test  of  pyrolyttc  graphite 
hemispheres  in  U»e  Janus  Arc  Tunnel,  a  unique  facility  wWch 
can  simulate  closely  glide  re-entry  heating.   The  tbexmo- 

f^"?i°.*"P'^"*'y  of  both  the  tunnel  and  Oie  material  was 
thereby  demcmstrated.   (Author) 

AD-600  916  Div.    14,2,4 

OTS  Price  $1.28 

!J!l^J?i^  Engineering  Lab.,  Port  Hueneme,  Calif. 
H^R^SCREENING  TESTS  OF  MARINE  BORiT 

by  T.  Roe,  Jr.  and  H.  Hochman.    13  Mav  64  44n 
Task  Y  R006  07  01  007      ^^  ^^ 

NCEL   R301 

Unclassified  report 

Descriptors:   (♦Wood.  Preservation),  (*Marlne  borers. 
Pest  control).  (*Pesticides,  Marine  borers).  Impregnation. 

«£^',?H  '^T'^^-  ''"'  C»>~nlcals.  Sea  wlier.'Sfi  store 
establishments,  Piers,  Harbors. 

The  laboratory  is  ejqmsing  wood  panels  impregnated  with 
various  materials  to  determine  their  resiSan^e  to  attaS  by 

t"?^  ^^r-   ^^P°^  "^*«  ^^  ^»"lt«  of  i^bor  teste  of 
^a^  panels  amoved  from  exposure  between  16  August  Y962 

been  exposed  for  one  year  or  more  which  have  shown  no  attack 
or  very  slight  amounte  of  attack.   (Author)         •"»*°  "»  *««'•' 


J 


Reviews  of  technical  Uterature  on  diffusidi  theory,  diffusion 
properties  of  gases  (water  vapor)  in  polymers,  diffusion  meas- 
urements, the  effects  of  moisture  on  resine  and  resin/glass 
laminates  ^d  mechanisms  of  water  absorption  were  carried 
out.   Two  methods  for  determining  the  diffusion  constants  for 
moisture  in  polymers  have  been  adapted  to  the  requirements  of 
the  project.   The  diffusion  constants  for  a  number  of  candidate 
materials  have  been  measured  and  others  are  In  progress. 
Some  have  already  been  eliminated  from  further  consideration 
and  replaced  by  new  materials  suggested  by  our  findings  to 
date  and  by  recent  Uterature.    A  number  of  the  polymers  under 
consideration  i^jpear  to  be  ciypable  of  effective  performance  as 
coatings  for  the  control  of  water  vapor  diflfusion  into  a  laminate 
wall.   A  theoretical  basis  for  the  design  of  deep  submergence 
wall  structures  for  controlled  moisture  permeation  has  been 
outlined.   The  relative  humidity  of  the  atmosphere  wiUiin  the 
vessel  and  thermal  gradients  in  the  wall  slfnificanUy  alter  the 
normal  diffusion  pattern.  (Author) 


AD-601  038 
OTS  Price  $0.75 


Div.  14. 4 
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West  Virginia  Pulp  and  Paper  Co.,  Charleston.  S.  C. 
ADSORPTION  -  DESORPTION  PROPERTIES  OF  SORBENTS. 
Bimonthly  progress  rept.  no.  3,  19  Mar-18  May  64 
by  A.  W.  Loven  and  F.  J.  Vermillion.   4  Jun  64,  24p 
Contract  DA18  036AMC106(A) 

Unclassified  report 

Descriptors:     (*Adsorption,  Materials),  (*Carbon, 
Adsorption),  Viscose.  Fibers,  Coal,  Poroeity,  Nitrogen, 
Organic  phosphorus  compounds.  Hysteresis.  Thermodynamics. 
X-ray  diffraction  analysis.  Laboratory  equipment. 

Adsorption  and  desorptlon  isotherms  of  nitrogen  at  77.7  K 
are  reported  for  an  activated  viscose  carbon  fiber  felt.    The 
surface  area  is  comparable  to  that  of  a  previously  studied 
activated  carbon  fiber  made  from  Fortisan,  but  hi^r  than 
that  of  a  sample  of  coal  base  granular  carbon,  also  previously 
studied  (See  AD-430  569).    Pore  distribution  analysis  shows 
that  the  viscose  felt  has  much  less  volume  in  pores  in  the 
40-lOOOA  radius  range  Oian  the  others.   Adsorption  and  desorp- 
tton  isotherms  of  dimethyl  methylphosphonate,  DMMP,  are 
reported  for  25  C  for  all  three  sorbente  mentioned  and  for  35  C 
for  Oie  viscose  felt.    Total  micropore  volumes  determined  from 
the  nitrogen  and  DMMP  isotherms  are  reported  for  the  three 
sorbente  discussed.   Smaller  values  are  obtained  with  DMMP 
in  all  cases  suggesting  Oiat  screening  of  DMMP  from  certein 
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pores,  accessible  to  the  smaller  nitrogen  naolecule,  is  taking 
place.   Apparatus  for  the  measurement  of  rates  of  adsorption 
and  desorptlon  at  OMistant  pressure  Is  described.    It  is  based 
on  the  Cahn  electrobalance.   Diffraction  measxirements  on  the 
Fortisan  carbon  fiber  indicate  that  it  is  essentially  amorphous 
to  X-rays.   An  oxygen  surface  group  determination  is  reported 
for  the  Fortisan  carbon  felt.  (Author) 

AD-601  040  Div.  14,  17 

OTS  Price  $2.60 

Horizons,  Inc.,  Cleveland,  Ohio. 

REINFORCEMENT  OF  NICKEL  CHROMIUM  ALLOYS  WITH 

SAPPHIRE  WHISKERS. 

Interim  rept.  no.  2,  29  Jan-28  Apr  64, 

by  Marlt  S,  Vukasovich.  3  Jun  64,  27p 

Contract  NOw64  0125c 

UnclasBlfied  report 

Descriptors:  (*Composlte  materials.  Reinforcing  materi- 
als), (•Ceramic  fibers,  Metals),  (*Whlsker8  (Single  crystals). 
Sapphires),  Additives,  Metal  coatings.  Single  crystals.  Liquid 
metals.  Titanium  compounds,  Aluminum  compounds.  Oxides, 
Hydrides,  Nickel  alloys.  Chromium  alloys,  Fiber  metallurgy. 
Surface-active  substances. 

Titanium  oxide  coatings  on  single  crystal  alumina  fibers 
were  investigated  unsuccessfully  as  a  means  to  facilitate  fiber 
wetting  by  liquid  iron.   Titanium  and  titanium  hydride  as  addi- 
tives to  the  composite  system  were  ingestigated  and  found  to  be 
both  destructive  to  tlie  alumina  fibers  and  promote  fiber 
wetting  by  liquid  metal  in  some  cases.    Aluminum-alumina 
fiber  composite  ingots  were  formed  using  titanium  hydride  with 
some  fiber  destrucUon,  but  with  good  evidence  of  fiber  wetting. 
(Author) 


AD-601  057 
OTS  Price  $1.25 


Div.    14,  25 


Watervliet  Arsenal.  N.  Y. 

THERMAL  STRESS  DBCONTINUmES  IN  MICROFIBERS. 

Technical  rept. 

by  M.  A,  Sadowsky  and  M.  A.  Hussaln.   Apr  64,   47p 

Proj.  lAO  10501B010  26 

WVT   RR6401 

Unclassified  report 

Descriptors:    (»Composite  materials.  Fibers), 
(•Fibers,  Thermal  stresses),  ElasUclty,  Stresses, 
Analytic  geometry,  Conformal  mapping. 

The  Investigation  deals  with  the  stress  distribution  In  micro- 
fibers  engaged  In  a  steady  state  heat  transfer  with  a  dis- 
continuous surface  temperature  distribution.   The  micro- 
fibers  studied  were  free  from  any  mechanically  provocative 
boundary  restraints.    The  exact  theories  of  the  thermoelastlc 
potential  and  of  Bousslnesq  displacement  potentials  have  been 
used  to  Investigate  two-dimensional  and  three-dimensional 
cases.    In  two-dimensional  cases  (plane  strain)  no  infinite 
stress  is  induced  but  in  a  cylindrical  microflber  the  stress 
becomes  logarithmically  Infinite  at  places  where  the  surface 
temperature  has  a  jump  dlscontlnul^.    (Author) 


AD-601  112 
OTS  Price  $1.75 


Div.  14.  20 


Descriptors:  (♦Ceramic  coatings.  Non-destructive  testing), 
(♦Refractory  metals.  Ceramic  coatings).  Antioxidants,  Thick- 
ness, Autoradiography,  Ultrasonic  radiation,  Nuclear 
particles.  Beta  particles.  Scattering,  Silicides,  Chromium, 
Cobalt,  Corrosion  inhibition. 

This  report  describes  the  investigation  of  methods  to  evalu- 
ate the  quality  of  ceramic  and  intermetallic  coatings  used  to 
provide  Increased  oxidation  resistance  for  refractory  metals. 
A  survey  conducted  during  the  course  of  the  program  Indicated 
that  the  parameters  of  importance  were  (a)  coating  thickness, 
composition,  and  uniformity,  (b)  the  position,  lateral  extent  and 
depth  of  cracks,  and  (c)  the  presence  of  voids,  pinholes,  and 
other  discontinuities  in  the  coating.   The  measurement  of  coat- 
ing thickness,  and  of  layer  thickness  in  multilayer  coatings,  is 
being  approached  by  beta  backscatter  measurements.   Nuclear 
methods  for  determining  coating  uniformity  and  the  presence 
of  cracks  or  other  discontinuities  are  also  being  studied.   The 
ultrasonic  investigations  have  been  directed  exclusively  at  the 
application  of  Rayleigh  wave  methods  to  coating  evaluation. 
(Author) 


AD-601  127  Div. 

OTS  Price  $0.75 


14 


Stanford  Research  Inst.,  Menlo  Park,  Calif. 

TENSILE  STRENGTH  OF  BRITTLE  MATERIALS. 

Rept.  for  15  Jan  63-15  Jan  64 

by  R.  Sedlacek.    Mar  64,   30p 

Contract  AF33  657  10600    Projs.  7350;  SRI  PMU4372, 

Task  735003 

ML    TDR64  49 

Unclassified  report 

Descriptors:    (•Ceramic  materials.  Tensile  properties), 
(•Aluminum  compounds.  Oxides),  Loading  (Mechanics), 
Surface  properties.  Microstructure. 

The  tensile  strength  of  a  commercial,  high  alumina  body 
was  investigated  by  using  hydraulically  expanded  cylindrical 
test  specimens.    Results  were  evaluated  with  respect  to  load- 
ing rate,  surface  finish,  and  microstructure.    At  various 
loading  rates,  uniform  tensile  strength  data  (coefficients  of 
variation  of  less  than  7.6  percent)  were  obtained  in  testing 
groups  of  specimens  having  the  same  fabrication  history, 
while  the  differences  In  tensile  strength  between  individual 
groups  of  specimens  gave  a  measure  of  the  over-all  extent  to 
which  uncontrollable  fabrication  variables  affect  the  tensile 
strength  of  alumina -bodies.  (Author) 


AD-601  169 
OTS  Price  $0.75 


Div.  14 


nr  Research  Inst.,  Chicago,  IlL 

NONDESTRUCTIVE  METHODS  FOR  THE  EVALUATION  OF 

CERAMIC  COATINGS. 

Rept.  for  1  Apr  63-31  Mar  64, 

by  W.  E.  Lawrie  and  M.  D.  Oestreich.  May  64,  61p 

Contract  AF33  657  8938.  ProJ.  7360,  Task  736002 

WADD  TR61  91  P4 

Unclassified  r^>ort 


Textile  Research  Inst.,  Princeton.  N.  J. 

PROPERTIES  OF  NONWOVEN  FABRICS. 

Technical  rept.  no.  3 

by  Samuel  C.  Winchester  and  John  C.  Whltwell.    May  64.  26p 

Contracts  Nonr4184  00  and  Nonr4184  01 

Unclassified  report 

Descriptors:     (•Textiles,  Production),  (*Flbers.  Mechani- 
cal properties).  Elasticity,  Binders,  Tensile  properties. 
Rupture,  Thermoplastics,  Heat  treatment.  Pressure. 

The  paper  Is  a  report  on  the  progress  made  In  a  study 
designed  to  establish  the  Influence  of  several  variables  on  the 
performance  characteristics  of  nonwoven  fabrics.    Included 
among  the  variables  are  base  fiber  properties,  binder  fiber 
properties,  web  formation  variables,  and  bonding  variables. 
Rupture,  elastic,  and  handle  properties  are  being  considered 
as  the  fabric  characteristics.    In  addition  to  presenting  the 
variables  and  responses  to  be  studied,  the  paper  describes  the 
manufacturing  process  of  the  nonwovens,  which  includes  open- 
In  .  and  blending,  preparation  of  an  air-laid  web.  and  bonding 
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of  the  thermoplastic  binder  fiber  by  means  of  heat  and  pressure. 
The  experimental  design,  which  te  of  a  two-level  factorial  type, 
is  discussed,  along  with  some  prellminat7  results  on  the 
effects  of  some  processing  variables.  (Author) 


AD-601  176 
OTS  Price  $0.50 


Div.   14 


Vermont  Univ.,  Burlington. 

THE  DEVELOPMENT  OF  A  SIMPLE,  skLF-CONTAINED 

AND  RE  PRODUCIBLE  STRAND  TEST. 

Technical  memo.  no.  230 

by  John  O.  Outwater  and  Michael  R.  Yeilirzeski.    12  Jun  64, 

lOp 

Contract  Nonr3219  01 

Unc 


Descriptors:     (•Fibers  (Synthetic),  Tt 
(•Test  equipment.  Pressure  vessels), 
Casting,  Test  methods. 


BStfied  report 

lie  properties), 
llalocarbon  plastics. 


I 


A  self-contained  castins  device  was  devfeloped  to  make 
strand  tests  with  ten  units  simultaneously  cast  under  constant 
tension.    They  are  all  cured  at  the  same  temperature  and  the 
ends  of  the  strands  are  so  contoured  thatt  they  will  fit  into 
adapters  in  Instron  jaws  to  give  rapid  aid  reproducible  tensile 
results.    This  apparatus  minimizes  the  role  of  the  operator 
and  reduces  several  of  the  variables  associated  with  the 
present  ASTM  strand  test.   The  standarft  deviation  is  less 
than  6%.  (Author) 


AD-601  217 
OTS  Price  $1.10 


Div.  14, 4 


GL^SS  FIBER  REIN- 


Smith  (A.O.)  Corp.,  Milwaukee,  Wis. 

GLASS  SURFACE  CHEMISTRY  FOR 

FORCED  PLASTICS. 

Progress  rept.  no.  3,  1  May-31  May  62, 

31  May  62,  9p 

Contract  NOw62  0679c 

Uiicl48stfled  repoirt 

Descriptors:  (♦Composite  materials,  ftondlng),  (*Glass 
textiles.  Surface  properties),  (*Plastia9,  Reinforcing 
materials),  Surface-active  substances.  Fibers,  Adhesives, 
Tensile  properties.  Test  methods. 

Work  was  directed  toward  estebllshing  li^t  procedures  for 
wetting  evaluation  by  the  captive  bobble  procedure  and  dry 
bond  strength  by  the  butt-joint  tensile  test.    Bond  life  by  the 
flat  plate  test  was  also  measured.   Two  types  of  glass  surfaces 
and  two  surface  treatments  were  studied.    The  glass  surfaces 
were  (a)  chemically  cleaned  and  (b)  contlaxninated.    The  surface 
treatitients  were  (a)  0.5%  A-llOO  in  water  and  (b)  none.   The 
captive  bubble  trials  for  degree  of  wetting  Indicated  a  signifi- 
cant difference  In  contact  angle  measurements  between 
chemically  cleaned  and  contaminated  surfaces,  with  and  with- 
out A-llOO.    Bond  strength  studies  with  the  butt-joint  tensile 
test  indicated  poor  reproducibility.    Further  refinements  of 
the  specimen  mounting  fixture  and  the  resin  curing  procedure 
indicated  Improvement  in  this  test.    Bond  life  studies  by  the 
flat  plate  test  showed  early  failure  of  the  contaminated  and 
chemically  cleaned  surfaces  without  A-13fi0.  (Author) 


AD-601  239  DlT.    14,  2,  16,  31 

OTS  Price  $2.50 


Prevention  of  Deterioration  Center,  NAS-HRC,  Washington, 

MARINE  BORERS  AND  FOULERS-THEIH  GROWTH  AND 

CONTROL, 

comp.  by  Richard  W.  H.  Lee.   26  Jul  63,  luto, 

PDC  863  035,  PDL48427 


Unclassified  report 


Descriptors:   (♦Bibliographies,  Fouling),  (♦Fouling, 
Bibliographies),  (♦Marine  borers.  Bibliographies),  (♦BibUog- 
raphies.  Marine  borers).  Marine  biology.  Degradation, 
lohibitton.  Marine  borers.  Bacteria,  Aquatic  animals.  Growth. 

This  compilation  represents  the  resuts  of  a  literature 
search  conducted  among  documents  collected  at  the  Prevention 
of  Deterioration  Center,Llbrary  on  the  subject  of  marine 
boring  and  fouling  organisms  and  their  control.   The  bibliog- 
gaphy  of  over  900  references  is  organized  into  two  sections, 
vir.   (1)   marine  boring  oi^anisms  and   (2)   marine  fbuling 
organisms.   In  the  section  on  fouling  organisms,  emphasis  is 
placed  on  animal  foulers  and  certain  bacteria.   (Author) 

AD-601  249  Div.    14,  32 

OTS  Price  $12.00 

Prevention  of  Deteriorattoo  Center,  NAS-NRC 

Washington,  D.  C.  , 

THE  AGING  OF  NATURAL  AND  SYNTHETK  RUBBER 

AND  RUBBER  PRODUCTS. 

Annotated  bibliography 

comp.  by  Hans  Janecka.  Feb  64,  169p 

PDC  S64  002,  PDL50728 

Unclassified  report 

Descriptors:  (♦Bibliographies,  Rubber),  (♦Rubber 
(Aging  (Materials)),  (•Aging  (Materials),  BlbliogrM>hies) 
Abstracts,  Degradation,  Fungus  deterioration.  Synthetic 
rubber.  Tropical  deterioration. 

This  annoUted  Mhliography  of  over  900  references  on 
the  preservation  of  rubber,  lists  research  reports  from 
the  major  rubber  companies,  the  armed  services,  civilian 
government  agencies,  and  other  sources. 


AD-601  264  Div.    14,  17 

OTS  Price  $21.00 

Air  Force  Materials  Lab.,  Research  and  Technology 

Div.,  Wright- Patterson  AFB,  Ohio. 

SUMMARY  OF  THE  (7th)  REFRACTORY  COMPOSITES 

WORKING  GROUP  MEETING   VOLUME  L 

by  L.  N.  HJelm,  Darrell  R.  James,  and  C.  S.  Lee. 

Nov  63,  356p 

ProJ.  7381,  Task  738103 

RTD  tDR63  4131  VI 

Unclassified  report 

Descriptors:  (•Composite  materials.  Refractory  mate- 
rials), (•Refractory  materials.  Symposia),  (*Refractory 
coatings.  Symposia),  Refractory  metals.  Flame  spraying. 
Refractory  metal  alloys,  Bondii^,  Coatings,  Re-entry 
vehicles.  Tantalum  alloys.  Temperature  control.  Tungsten, 
suicides.  Nitrides,  Foils,  Heat  shields. 

Contents: 

Improved  processing  techniques  provide  aHjUcatlon  versa- 
tility for  Vought's  high  temperature  oxidation  resistant 
coating  systems,  by  W.  L.  Aves,  Jr.; 

Activities  of  Chromallqy  Division  in  the  development  of 
coatings  for  refractory  metals,  by  Martin  Epner; 

suicide  coatings  for  tantalum-base  alloys,  by  H.  R.  Ogden; 

High-temperature  protective  coatings  for  refractory  metals: 
Part  I.   Development  of  oxidation  resistant  coatings  for  re- 
fractory metals,  by  L.  Sama;    Part  IL    E;q?erlmental  study 
of  factors  Important  In  the  protection  of  tungsten  above 
1900  C.  by  C.  D.  Dickinson 

Research  in  protective  coatings  for  refractory  metals,  by 
P.  J.  Chao  ' 

High  temperature  protective  coatings  developments,  by 
J.  E.  Burroughs 

Evaluation  of  coated  refractory  metal  foils,  by  A.  R.  Stetson 

Development  and  evaluation  of  refractory  metal  coatinss   bv 
R.L.  Halise  "V.  "y 


83 


Division  14  -  MATERIALS  (NON-METALUC) 


Plasma-sprayed  oxide  and  vapor-deposlted  nitride  coatings 

on  tungsten  as  a  means  of  achieving  oxidation  protection,  by 

J.  L.  Bllton 
Observations  on  metallurgical  bonding  between  plasma 

sprayed  tungsten  and  hot  tun^t<M  substrates,  by 

S.  J.  Grlsaffe. 

AD-601  265  Dlv.    14.  17 

OTS  Price  $18.00 

Air  Force  Materials  Lab.,  Research  and  Technology  Dlv.. 
Wright- Patterson  AFB,  Ohio. 

SUMMARY  OF  THE  REFRACTORY  COMPOSITES  WORK- 
ING GROUP  MEETING  (7th).  VOLUME  H. 
by  L.  N.  HJelm,  Darrell  R.  James,  and  C.  S.  Lee. 
Nov  63,    283p 
Pro].  7381,    Task  738103 
RTD   TDR63  4131  V2 

Unclassified  report 

Descriptors:  (*Composlte  materials.  Refractory 
materials),  (•Refractory  materials,  Symposia),  ('Refractory 
coatings,  ^rmposla).  Refractory  metals.  Refractory  metal 
alloys,  Coatings,  Molybdenum  alloys,  Re-entry  vehicles. 
Heat  shields.  Nose  cones.  Graphite,  Carbon,  Phenolic 
plastics,  suicides. 

Contents: 

Emittance  measurements  of  dlslllclde-type  coatings  at  the 

U.  S.  Naval  Radiological  Defense  Laboratory,  by  N.  J. 

Alvares 
Preliminary  results  of  diffusion  studies  of  commercially 

available  coatings  on  Mo-0.5  Ti  molybdenum  alloy  sheet  at 

2500F,  by  W.  B.  Llsagor 
Activities  of  Bell  Aerosystems  Company  with  refractory 

materials,  by  F.  M.  Anthony 
Recent  developments  at  Martin  Denver  In  the  refractory 

composites  area,  by.  R.  L.  Wells 
Activity  report  of  high  temperature  coating  and  material 

programs  at  AMF,  by  M.  E.  Browning 
Coating  activities  at  Texas  Instruments  Incorporated,  by 

P.  F.  Woemer 
NBS  activities  In  hl^-temperature  materials,  by  D.  G.  Moore 
A  portfolio  of  experience  in  refractory  metal  protective 

systems,  by  D.  H.  Leeds 
Progress  briefing  for  Refractory  Composites  Working  Group 

Meeting  12-14  March  1963,  by  J.  C.  Ingram,  Jr. 
Refractory  coating  research  and  development  at  U.  S.  Army 

Materials  Research  Agency  (AMRA),  by  M.  Levy 
Evaluation  procedures  for  scrsening  coated  refractory  metal 

sheet,  by  J.  J.  Gangler. 


AD-601  266  Div.    14,  17 

OTS  Price  $19.75 

Air  Force  Materials  Lab.,  Research  and  Technology  Div., 

Wright-Patterson  AFB,  Ohio. 

SUMMARY  OF  THE  REFRACTORY  COMPOSITES 

WORKING  GROUP  MEETING  (7th).  VOLUME  m. 

by  L.  N.  Hlelm,  Darrell  R.  James,  and  C.  S.  Lee. 

Nov  63,   333p 

ProJ.  7381,  Task  738103 

RTD  TDR63  4131  V3 

Unclassified  report 

Descr^tors:  (*Compo8lte  materials.  Refractory  materials), 
(•Refractory  materials.  Symposia),  (♦Refractory  coatings. 
Symposia),  Refractory  metals.  Refractory  metal  alloys. 
Coatings,  Tungsten,  Flame  spraying.  Rocket  motor  nozzles, 
Heat  shields.  Single  crystals. 

Contents: 

Plasma-arc  sprayed  free-standing  shapes  for  radiation-cooled 

thrust  chambers,  by  S.  E.  Bramer 
Refractory  developments  for  ^ace  application,  fay 

J.  W.  Graham 


Arc  plasma  sprayed  tungsten  as  an  engineering  material, 

by  A.  Eisenlohr 
Special  r^wrt  to  Refractory  Composites  working  group, 

by  E.  Olcott 
Composite  material  research  at  the  Boeing  Con4>any,  by 

F.  H.  Simpson 
High  temperature  oxidation  resistant  coatings,  by  J.  C.  Withers 
Bench  scale  studies  on  high  temperature  materials 

compatibility,  by  R.  H.  Singleton 
Current  research  on  refractory  composites  at  the  Martin 

Company,  Space  Systems  Division,  by  E.  L.  Strauss 
Narmco  activities  In  the  field  of  refractory  composite 

attachments,  by  R.  A.  Long 
Investigation  of  whlsker-re^orced  metallic  composites, 

by  W.  H.  Sutton 
Whisker  mlcrocompcsites,  by  O.  E.  Accountius 
Report  to  Refractory  Composites  Working  Group,  by 

M.  Headman 
Plasma  arc  spraying  for  use  in  radiating  rocket  chambers, 

by  N.  A.  Tiner 
New  technique  for  plasma  spraying  tungsten,  by  H.  S.  Ingham,  Jr. 
High  temperature  reactor  materials  fabrication  research,  by 

R.  Van  Houton 


AD-601  278  Div.    14.  26,  16 

OTS  Price  $1.10 

Prevention  of  Deterioration  Center,  NAS-NRC, 

Washington,  D.  C. 

AN  INTRODUCTORY  BIBUOGRAPHY  ON  MICROBIAL 

RESISTANCE  OF  THERMOSETTING  PLASTICS. 

comp.  by  Richard  W.  H.  Lee. 

5  Sep  61,  9p    PDC  S61  027,  PDL41293 

Unclassified  report 

Descriptors:  (♦Thermosetting  plastics.  Fungus  deteri- 
oration), (♦Bibliographies,  Thermosetting  plastics). 
Degradation.  Finishes  and  finishing.  Microbiology. 
Biological  contamination.  Fungus  proofing.  Silicone  plastics. 
Tropical  regions,  Epoxy  plastics.  Moisture,  Phenolic 
plastics.  Electric  Insulation,  Plastic  coatings,  Amino 
plastics. 

AD-601  279  Dlv.  14 

OTS  Price  $0.50 

Prevention  of  Deterioration  Center,  NAS-NRC,  Washington, 

D.  C. 

POLYURETHANE  COATINGS  USE  AND  PERFORMANCE. 

An  annoted  bibliography 

comp.  by  Hans  Janecka;   Mar  64,  17p   PDC  S64  Oil,  PDL 

50915 

Unclassified  report 

Descriptors:     (♦BiUlographles,  Isocyanate  plastics), 
(♦Isocyanate  plastics,  Bibliographies),  (♦Plastic  coatings, 
Isocyanate  plastics),  (♦Isocyanate  plastics.  Plastic  coatings). 
Abstracts.  Elastomers,  Coatings. 
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AD-601  280  Div.  14.  26.  16 

OTS  Price  $1.60 

Prevention  of  Deterioration  Center,  NAS-NRC,  Washington. 

D.  C. 

BIBLIOGRAPHY  ON  BACTERIAL  DEGRADATION  OF 

TEXTILES  AND  CELLULOSE. 

20  Jan  58,  17p   PDC  S58  003,  PDL42285 

Unclassified  report 

Descriptors:    (♦Textiles,  Degradation),  (♦Cellulose, 
DegradaUon),  (♦Bitdlographles,  Textiles),  Microbiology. 
Bacteria.  Fungus  proofing,  Microorganisms,  Protective 
treatments,  Marine  biology.  Soils,  Cotton  textiles,  Nets. 
Sea  water.  Storage,  Wollen  textiles.  Humidity,  Tropical 
regions. 
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AD-601  282  Div.  14 

OTS  Price  $2.60 

Prevention  of  Deterioration  Center,  NAS-i<RC.  Washington, 

D.  C. 

BIBLIOGRAPHY  ON  PROPERTIES  AND  DEGRADATION  OF 

POLYETHYLENE  THEREPHTHALATE  AW  METHYL 

METHACRALATE  POLYMERS. 

comp.  by  Richard  W.  H.  Lee.  Dec  61,  28p  PDC  S61  037. 

PDL42278 

I    Unclassified  report 

Descriptors:     (♦Polyester  plastics.  Degradation),  (♦Acrylic 
resins.  Degradation).  (♦BlbUograpbies,  Polyester  plastics). 
(♦BlbUogr^)hie8,  Acrylic  resins).  Plastics,  Physical 
properties. 


A  btbllography  of  243  items  listed  by  PTC 


AD-601  286  Dlv.  14,  7 

OTS  Price  $1.10 

Prevention  of  Deterioration  Center,  NAS-NRC.  Washington, 

BIBUOGRAPHY  ON  POLYETHYLENE  SHEATHED 

CABLES. 

3  Feb  61.  8p   PDC  S61  003,  PDL  42275 

Unclassified  rqwrt 

Descriptors:    (*Electrlc  insulation.  Bibliographies), 
(♦BibUographies,  Electric  insulation),  (♦Polyethylene  plas- 
tics. Electric  Insulation),  Electric  cables,  Telrahone  lines. 
Coatings. 


•ocession  number. 


AD-601  283  Dlv.  14,  2.  16 

OTS  Price  $2.60 

Prevention  of  Deterioration  Center,  NAS-il^C.  Washington, 

D.  C. 

BIBUOGRAPHY  ON  MARINE  BORING  ORGANISMS  AND 

THEIR  CONTROL. 

oomp.  by  Richard  W.  H.  Lee.    26  Jul  61.  2«p   PDC  S61  022. 

PDL49724 

I    Unclassified  r^wrt 

Descriptors:     (♦Marine  borers,  Bibliographies), 
(♦Blllographles.  Marine  borers).  Larvae,  Ship  structural 
components,  Preservation,  Insect  control.  Degradation, 
Marine  biology.  < 

The  tdbllography  contains  222  entries  on  a^pworms  and 
their  controL 


AD-601  284  Dlv.  14 

OTS  Price  $1.10 

Prevention  of  Deterioration  Center,  NAS-t^RC,  Washington. 

D.  C. 

BIBUOGRAPHY  ON  AGING  OF  NATURAL  AND  SYNTHETIC 

RUBBER  AND  RUBBER  PRODUCTS  IN  STORAGE. 

23  May  61,  7p   PDC  S61  016,  PDL49379 

Unclassified  report 


(♦Aging  (Materials) 


Descriptors:    (♦Rubber,  Bibliogrtqihles),! ,  -o— »  ,.^ -, 

Bibliographies),  (♦BibUographies,  Rubbeit)j  (*Blbllogr«^hles. 
Synthetic  rubber),  Storage.  Materials. 


AD-601  285  Dlv.  14.  16 

OTS  Price  $1.10 

Prevention  of  Deterioration  Center,  NAS-NRC.  Washington, 
D.  C.  I 

BIBUOGRAPHY  ON  DEGRADATION  OF  PbLY(VINYL 
CHLORIDE)  BY  SOIL  MICROORGANISMS. 
3  Mar  61.  9p   PDC  S61  007,  PDL42283 

!  Unclassified  report 

Descriptors:    (♦Polyvinyl  chloride,  Degr«4atton),  (♦Poly- 
vinyl chloride,  BibUographies).  (♦BlbUogr^hles,  Polyvinyl 


chloride),  (♦Mlcroor^nlsms.  Degradation) 
deterioration.  Bacteria,  Soils. 


).  Plastics,  Fungus 
A  UbUography  of  60  items  Usted  by  PDC  aiUession  number. 
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AD-601  287  Div.  14,  20 

OTS  Price  $1.10 

Prevention  of  Deterioration  Center,  NAS-NRC,  Washington. 

BIBUOGRAPHY  ON  RADIOACTIVE  ISOTOPES  AS  TOOLS 
FOR  DETERMINING  SMALL  CHANGES  IN  COMPOSITION  AND 
STRUCTURE  OF  MATERL\LS.  . 

Dec  61,  7p   PDC  S61  038,  PDL  42574  ' 

Unclassified  rqx>rt 

Descrtptors:     (♦Radioactive  Isotopes,  Tracer  studies) 
(♦Tracer  studies,  BibUographies),  (♦BibUogr^hies,  Tracer 
studies).  Materials,  Degradation.  Test  meUiods,  Radiography. 

A  UbUography  of  32  items  Usted  l?y  PDC  accession  number. 


AD-601  288  Div.    14,  16 

OTS  Price  $1.60 

Prevention  of  Deterioration  Center,  NAS-NRC 
Washington,  D.  C.  ' 

BEBLIOGRAPHY  ON  MICROBIOLOGICAL  DETERIORATION 

14  Jun  61,  ITp   PDC  S61  018.  PDL42279 

Unclassified  report 

Descriptors:  (♦Bibliographies,  Paints),  (♦Paints,  Degra- 
dation), (♦Degradation,  Microbiology),  Coatings.  Fumus- 
prooflng   Fungicides,  Tropical  tests.  Protective  treatments. 
Materials,  Microoi^anlsms, 


AD-601  289  Dlv.  14,  13,  32 

OTS  Price  $1.10 

Prevention  of  Deterioration  Center,  NAS-NRC.  Washington, 

REFERENCES  PERTAINING  TO  RESISTANCE  OF  CABLE 

INSULATION  AND  JACKETING  MATERIAL  TO  RODENT 

ATTACK. 

oon^).  by  Richard  W.  H.  Lee.   10  Dec  62,  7p  PDC  S62  056. 

PDL45841 

Unclassified  rqx)rt 

Descriptors:    (♦BibUographies.  Pest  control),  (♦Electric 
Insulation,  Protective  treatments),  (♦BibUographies,  Electric 
cables),  ♦Rodentioldes,  Electric  insulation.  Degradation. 
Insect  controL 

The  biUlography  lists  48  tities  concerned  with  the  control 
of  rodent  attack  on  cable  insulation. 
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AD-601  290  Div.  14,  10,  18 

OTS  Price  $2.60 

Prevention  of  Deterioration  Center,  NAS-NRC,  Washington, 

D.  C. 

BIBUOGRAPHY  ON  MICROORGANISlidS  AFFECTING 

PETROLEUM  AND  PETROLEUM  PRODUCTS  INCLUDING 

REPORTS  ON  SULFATE-REDUCING  BACTERIA. 

comp.  by  Richard  W.  H.  Lee.    1  Aug  62,  22p   PDC  S62  037, 

PDL44481 

Unclassified  report 

Descriptors:     (*Bibliographies,  Microorganisms), 
(•Microorganisms,  Bibliographies),  (♦Petroleum,  Micro- 
biology), (*Degradation,  Microorganisms),  Oils,  Hydrocar- 
bons, Sufates,  Bacteria,  Corrosion,  Metals,  Biochemistry, 
Germicides. 

AD-601  291  Div.    14,  4 

OTS  Price  $3.60 

Prevention  of  Deterioration  Center,  NAS-NRC, 
Washington,  D.  C. 

BIBLIOGRAPHY  ON  OZONE  DETERIORATION  OF  RUBBER. 
23  Jul  62,    3^    PDC  S62  033,  PDL44360 

Unclassified  report 

Descriptors:    (•Rubber,  Degradation),  (•Bibliographies, 
Rubber),  •Ozone,  Tires,  Storage,  Elastomers,  Vulcaniaates, 
Synthetic  rubber. 

A  bibliography  is  given  consisting  of  approximately  375 
references  on  ozone  deterioration  of  rubber. 


AD-601  293     .       Div.    14,  13,  32 
OTS  Price  $1.60 

Prevention  of  Deterioratlcn  Center,  NAS-NRC, 
Washington,  D.  C. 

A  PRELIMINARY  SURVEY  OF  LITERATURE  RELATING 
TO  RODENT  AND  INSECT  REPELLENCY  OF  WOOD-FIBER 
INSULATION  MATERIALS, 
comp.  by  Richard  W.  H.  Lee.   4  Mar  62,    lip 
PDC  S62  009,  PDL43106 

Unclassified  report 

Descriptors:    (•Bibliogr{4>hles.  Pest  Control),  (*Pe8t 
control.  Bibliographies),  (•Fibers  (Natural)),  Insecticides, 
Packaging  materials.  Protective  treatments,  Degredation. 
Wood,  Rodents. 

The  bitdiography  lists  77  entries  on  rodoit  and  Insect 
repellency  of  wood-fiber  insulation  materials.   Many  of  the 
references  refer  to  packaging. 


AD-601  297  Div.    14,  4 

OTS  Price  $1.60 

Prevention  of  Deterioration  Center,  NAS-NRC, 

Washington,  D.  C. 

RECENT  STUDIES  ON  MERCURIAL  PRESERVATIVES,  AN 

INDICATIVE  LITERATURE  SURVEY. 

comp.  by  Richard  W.  H.  Lee.   5  Mar  63,    16p 

PDC  S63  008,  PDL46815 

Unclassified  report 

Based  on  preliminary  retrospective  search  of  PDC 
accessions  as  appeared  In  the  Prevention  of  Deterioration 
Abstracts,  vols.  15-19. 

Descriptors:    (*Fungiclde8,  Bibliographies),  (•BiUlographles, 
Mercury  compounds),  ('Mercury  compounds,  Fungicides), 
Metalorganic  compoimds.  Preservation,  Tropical  deterioraticHi, 
Wood,  Wood  pulp.  Textiles,  Coatings,  Paper,  Organic  coatings. 
Materials,  Adhesives,  Colloids,  Leather.  Germicides, 
Toxicity,  Paints. 


A  bibliography  is  given  consisting  of  116  references  on 
mercurial  preservatives  for  coatings,  wood,  paper,  textiles, 
leather,  emulsions,  adhesives,  and  other' materials. 


AD-601  299  Div.    14.  17,  36 

OTS  Price  $1.60 

Prevention  of  Deterioration  Center,  NAS-NBC, 
Washington.  D.  C. 

BIBLIOGRAPHY  ON  METAL-BONDING  ADHESIVES. 
comp.  by  Richard  W.  H.  Lee.   4  Feb  63,    13p 
PDC  863  004,  PDL46448 

Unclassified  report 

Descriptors:  (*Bifaliographle8,  Adhesives),  (•Adhesives. 
Metals),  Adhesion,  Sealing  compounds,  Epoxy  plastics. 
Silicone  plastics.  Phenolic  plastics.  Aluminum.  Sandwich 
construction.  Airplane  panels.  Degradation,  Documentation, 
Ceramic  materials.  Plastics.  Bonding,  Mechanical  properties. 
Stainless  steel.  Laminates. 


AD-601  301  Div.  14,  7,  8 

OTS  Price  $1.60 

Prevention  of  Deterioration  Center,  NAS-NRC,  Washington. 

D.  C. 

EFFECTS  OF  FUNGI  ON  ELECTRIC  AND  ELECTRONIC 

EQUIPMENT. 

An  Introductory  bibliography, 

comp.  by  Richard  W.  H.  Lee.   8  Jan  63,  lip 

PDC  S63  001.  PDL  46037 

Unclassified  report 

Descriptors:   (* Bibliographies.  Fungus  deterioration), 
(•Electrical  equipment.  Fungus  deterioration),  (•Electronic 
equipment.  Fungus  deterioration).  Mechanical  properties. 
Electric  Insulation.  Tropical  deterioration.  Plastics, 
Organic  compounds,  Moisture,  Ordnance,  Wire,  Radio 
equipment.  Radar  equipment.  Microorganisms. 

This  report  is  an  Introductory  bibliography  of  86  items  on 
the  effects  of  fungi  on  electric  and  electronic  equipment. 


AD-601  305  Div.    14,  2,  16 

OTS  Price  $3.60 

Prevention  of  Deterioration  Center,  NAS-NRC, 

Washington.  D.  C. 

BIBLIOGRAPHY  ON  MARINE  FUNGI  AND  ALGAE.    THEIR 

FOULING  PROBLEMS  AND  CONTROL. 

comp.  by  Richard  W.  H.  Lee.   25  Jun  62,   37p 

PDC  S62  028.  PDL44131 

Unclassified  report 

Descriptors:   (•Bibliographies.  Fouling),  (•Fouling, 
Bibliographies),  (•Fungi,  •Algae),  Antifoullng,  Marine  biology, 
Antifoullng  coatings.  Corrosion  inlilbitioo.  Fungus 
deterioration. 

Tl>is  bibliography  contains  over  400  entries  on  fouling  fungus 
and  algae  and  antifoullng  measures.   The  references  are  from 
foreign  and  domestic  sources. 


AD-601  306  Div.    14,  16 

OTS  Price  $4.60 

Prevention  of  Deterioration  Center,  NAS-NRC, 

Washington,  D.  C. 

OPTICAL  SYSTEMS  MICROBIOLOGY:   MONOGRAPHIC 

ELEMENTS. 

Original  bibliography, 

con^i.  by  Richard  W.  H.  Lee.    10  Jun  62,   41p 

PDC  S62  032rev.  1,  PDL  48991 

Unclassified  report 
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Descriptors:    (•Optical  equipment,  Djjradatlon),  (*OpUcal 
equipment,  Bibliographies).  (•Bibllogrtphies,  Optical 
equipment),  (•Microorganisms,  Degradation),  Optical 
materUIs,  Fungus  deterioration.  Bacteria,  Abstracts. 

An  annotated  bibliography  of  38  items  concerning  the  occur- 
rence and  effects  of  microorganisms  on  optical  equipment. 
A  subject  index  is  Included. 


AD-601  307  DlT.    14 

OTS  Price  $1.60 

Prevention  of  Deterioration  Center,  NAtuNRC 
Washington,  D.  C.  ' 

SELECTED  LITERATURE  REFERENCtS  ON  CRITICAL 
?REfs?ORAGr''''^  ^^  CORROsSn-^'TJSgUS. 

!     Unclassified  report 

Sl'?JJ!^"ir^°"^'''°°  inhibition.  Bibliographies). 
(•BlUlographies,  Corrosion  inhibition).  C^ingus 

?!Sl'^°°;  ^^f^^'  (•«'™*dity.  StorageKF^. 
Textiles.  Materials.  Corrosion.  Tropldal  deterlorltton. 

wuSJStt^if-f ;:!"  "^^"^  *'  refe^nces  on  critical 
relative  humidities  for  corrosion-and  fuhgus-free  storage. 

AD-601  309  Div.    14,16 

OTS  Price  $3.60 

Prevention  of  Deterioration  Center,  NA$*NHC 
Washington,  D.  C.  ' 

BIBLIOGRAPHY  ON  RESISTANCE  OF  PLASTICS  TO 
MICROORGANISMS.  INSECTS.  RODEnS^D  otISr  PESTS 

?^r5!P;i?„'y'^'^  ^-  "•  L~'    10  Oct  62,    33p  ^^• 

PDCS62  044,    PDL46268  * 

Unclassified  report 

wSS^'JIm^/!!^''""'.  ^^"^"^lo").  <*Bibllographies, 
Plastics)  (♦Microorganisms.  Plastics),  (•BiWio^hies 
Pert  con  ro  ,,  Materials.  Fungus  dete  Aration  B^teria 
Pest  control.  Rodents,  Insects.  ji  »aciena, 

AWhliography  of  approximately  260  ItenU  listed  by 
general  subject  and  PDC  accession  numhpr. 


AD-601  310  DlT.    14,  a,  16 

OTS  Price  $1.60 

Prevention  of  Deterioration  Center,  NASf  KRC 
Washington,  D.  C,  '         ' 

™y°  ®^  MARINE  ANIMALS  AND  AjTriFOUUNG 
METHODS. 

oonv  by  Richard  W.  H.  Lee.   16  Oct  62.  il2n 
PDC  862  049,   PDL49705 


Unclassified  report 


Si4>plements  PDC  Search  no. 
Marine  Bio-Deterloratlaa. 


60-013,  BihUograpity  on 

Djwcriptors:  (•Bibliographies.  Fouling)  (•Fouling. 
BlhUographies).  Aquatic  animals.  Marina  blolo^. 
Antlfouling.  Degradation,  Inhibition,  Pesticides.  Antitoulinir 
ooatings.  Marine  borers.  ,  ««uiu,g 

TMb  bibliography  of  95  research  reports  itetalns  both 
fcrlagn  and  domestic  references.   Some  of  the  subjects  of 
ttia^  reports  are  (1)  fouling  organisms.  (2)  anUfbulinit 

Sf.'SSl'J^i  °^'  "tltoulto*  protective  measures,  aal 
(4)  dlfltrtbution  and  ecology  of  fbullng  aqu4ttc  animals 


AD-601  337 
OTS  Price  $3.00 


DlT.   14.  25 


General  Dynamics/Astronautics,  San  Diego,  Calif. 

THERMOPHYSICAL  PROPERTIES  OF  PLASTIC 

MATERIALS  AND  COMPOSITES  TO  LIQUID  HYDROGEN 

TEMPERATURE  (-423F).  niuK^A,ii« 

Rept.  for  Jul  62-Feb  64 

by  James  F.  Haskins,  Malcolm  D.  CampbeU,  Julius  Hertr 

and  Joseph  L.  Percy.   Jun  64,    177p 

Contract  AF33  657  9160,   ProJ.  7381,   Task  738103 

ML    TDR64  33P1 

Unclassified  report 

Descriptors:  (♦Plastics,  Thermal  properties),  (•Composite 
materials.  Cryogenics),  (•Cryogenics,  Plastics),  Thermal 
conductivity.  Thermal  expansion.  Specific  heat.  Liquefied 
gases.  Hydrogen.  Space  environmental  conditions.  Liquid 
rocket  propeUants,  Laminated  plastics.  Laminates 
Propellants. 

The  primary  objectives  of  Uie  program  were  to  select  a 
series  of  plastics  and  con^sites  by  a  survey  of  Uie  Aerosoaoe 
Con^anles,  most  likely  to  be  used  for  cryoge^Uc  wUc^o^ 
and  to  determine  Uie  Uiermophysical  properties  ofthese 

^i^ft^  5™?  '^.^  *°  '^^-   ™«  information  is  required  for 
use  in  the  design  of  current  and  proposed  mIssUes  and  space 
vehicles  Which  utilize  cryogenic  propellants  or  are  expolT 
tothe  cryogenic  conditions  of  a  space  environment.    Bdsting 
room  temperature  test  methods  for  the  determination  of 
^?^^*Vh*^^"°^  conductivity  and  thermal  expansion  were 
modified  so  Uiat  measurements  could  be  made  at  tempera- 
tures down  to  -423F.   Seventeen  materials  were  evaluated. 
Thermal  conductivity  measuremoits  on  laminated  materials 
parallel  to  a  continuous  reinforcement  were  as  much  as  four 
times  as  high  as  measurements  made  normal  to  Oie  reln- 
I^^?!^">  J^  ""  °'  "«^^  conductivity  reinforcements 
^^^^  Wgher  conductivity  laminates.   Thermal  expanston 
measurements  on  laminated  materials  showed  that  in  the 
u^^^^^!^  1°  ^  reinforcement,  the  component  wiU,  tiie 
largest  coefficient  of  tiiermal  expansion  has  thegreatest 
influence  on  the  overall  expansion.   In  directions  parallel  to 

^r^°TTJ!,^'  "**  ^^^-slo"  of  the  higher  mJdulus  com- 
ponent controUed  U.e  overall  expansion.    (AuOior) 
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AD-601  344  Div.  14.  25 

OTS  Price  $0.50 

General  Electric  Co..  Schenectady.  N  Y 

SS';Se£!  '^^'^  ^^^^°^  °^  ^^^^-^  OF 

Bi-monthly  progress  rept.  no.  1 
^  D.  L.  HolUnger.   20  May  64,  19p 
Contract  Nonr4486  OOX 

Unclassified  re|>ort 

Descriptors:     CGlass  textiles.  Tensile  propertiesi 
(♦Corrosion.  Glass  textiles)    Fibers  )^tt^o»  t!!l 
Fatigue  (Mechanics,,  Fai  J;  liaS^Sr'SSr' 

The  program  alms  to  elucidate  the  eh«mii^«i  «-  ~v    .     . 
which  involve  water  wL>r  ^  Vk!^    corrosion  reactions 


Division  14  -  MATERIALS  (NON-METALUC) 


AD-601  391  Wy.  14,  26 

OTS  Price  $3.00 

Plastics  Technical  Evaluation  Center,  Plcatinny  Arsenal, 

A  REVIEW  OF  PLASTICS  FOR  TOOLING:   MATERIALS, 

TECHNIQUES,  TOOL  DESIGN. 

by  Nicholas  T.  Baldanza.  Mar  64,  156p 

PLASTEC  15  ,„   .  _i 

Unclassified  report 

Descriptors:  ('Plastics,  Molding),  (*Dles,  Plastics), 
('Molding.  Plastics),  Design.  Material  forming.  Production. 
Templates,  Industrial  equipment.  Tests,  Models  (Simulations). 
Mechanical  properties. 

A  review  of  the  fabrication  of  prototype  and  production  tools 
from  plastics  Is  presented.    The  materials  usually  Involved 
in  plastics  tooling  are  discussed  as  to  their  capabiUUes  and 
properties.    The  processing  and  fabrication  techniques  selected 
for  review  and  comment  are  typical  of  the  art,  and  are  applica- 
ble tojnaking  tools  for  the  production  of  metal  and  plastic 
components.    Potentials  for  the  mUiUry  use  of  plastics 
tooling  are  noted.   Design  considerations  encompass  the  making 
of  models,  dies,  production  aids,  foundry  tools,  and  molds. 
Test  methods  are  Identified,  and  optical  methods  for  checking 
surface  contour  are  discussed.    The  report  closes  with  both 
reference  and  supplemental  bibliographies.  (AuOior) 

AD-601  395  DlT.  14.  2S. 

OTS  Price  $1.25 

Materials  Research  Corp..  Orangeburg,  N.  Y. 
THE  ROLE  OF  THE  GRAIN  BOUNDARY  IN  THE  DEFOR- 
MATION OF  CERAMIC  MATERIALS. 
Technical  documentary  rept.  Part  m.  1  Mar  63-1  Mar  64. 
by  G.  T.  Murray  and  R.  A.  Bum.  Mar  64,  4^ 
Contract  AF33  616  7961,  Proj.  7350,  Task  735003 
ASD  TDR62  225  P3 

Unclassifled  report 

Descriptors:  (*Graln  boundaries.  Ceramic  materials), 
('Ceramic. materials.  Deformation).  ('Deformation,  Ce- 
ramic materials).  Crystals,  Potassium  compounds.  Chlo- 
rides, Phase  studies,  Brittleness,  Ductility,  Fracture 
(Mectumics),. Transition  temperature,  Crystal  growth.  Test 
metlxxls.  Tests.  Crystallography,  High-temperature  re- 
search. Calcium. 

Tbe  effect  of  solute  additions  on  the  defbrmatlon  and  frac- 
ture behavior  of  KCl  bicrystals  was  investigated.   This  ma- 
terial exhibited  a  definite  transitlcm  from  brittle  to  ductUe 
fracture,  the  brittle  type  being  of  an  intergranular  nature 
and  tbe  ductile  a  neclted  matrix  failure.   This  transition 
temperature  was  about  175  C  for  the  high  purity  specimens 
and  400  C  for  tilt  mlsoriented  calcium  doped  (100  ppm)  bi- 
crystals.  Calciiun  doped  twist  boundary  bicrystals  showed 
intergranular  brittle  fracture  at  temperatures  as  high  as 
600  C.  wtiich  was  the  highest  test  temperature  examined.    It 
was  found  that  wavy  glide  rather  than  tbe  planar  type  was  a 
prerequisite  for  ductile  behavior  and  that  the  role  of  the  sol- 
ute was  to  suppress  the  onset  of  wavy  glide,  thus  elevating 
tbe  transition  temperature.    The  data  also  showed  a  greater 
propensity  for  grain  boundary  sliding  in  the  doped  material 
in  the  tests  which  were  conducted  above  the  transition  tem- 
perature. (Author) 

AD-601  403  Dlv.    14.  25 

OTS  Price  $1.00 

New  York  State  ColL  of  Ceramics.  Alfred  Univ. 
THE  STRESS-STRAIN  BEHAVIOR  OF  STRONTIUM  ZIRCON- 
ATE. 

Bimonthly  progress  rept.  no.  4.    15  Mar-15  May  64. 
by  J.  E.  Funk.  J.  Nemeth.  and  J.  R.  Tinldepaugb.    15  May  64, 
40p 
ContrMjt  NOw64  0351d 

Unclassified  report 


Descriptors:   ('Ceramic  materials,  Crystallography), 
('Zlrconates,  Mechanical  properties),  ('Strontium  compounds. 
Zirconates),  Stresses,  Strain  (Mechanics),  Compressive 
properties.  Single  crysUls,  Crystal  growth.  Spectroscopy, 
Thermal  expansion,  Anlsotropy. 

The  non- recoverable  mechanical  yield  of  polycrysUUine 
SrZi03  at  room  temperature  appears  to  be  related  to  a  domain 
motion  or  crystal  twinning  similar  to  that  which  takes  place 
In  ferroelectric  BaTi03  under  an  electric  stress.    A  compar- 
ison of  experimentally  determined  yield  to  the  expected  yield 
from  crystallographlc  considerations  supports  this  theory. 
(Author) 


AD-601  406 
OTS  Price  $0.76 


Dlv.    14,  27 


National  Carbon  Co.,  Lawrenceburg,  Tenn. 
RESEARCH  AND  DEVELOPMENT  ON  ADVANCED  GRAPH- 
ITE MATERL\LS.    VOLUME  XXXVIH.    DEVELOPMENT  OF  AN 
IMPROVED  LARGE-DL\METER  ULTRAFOJE-GRAIN  GRAPH- 
ITE. 

Rept.  for  Sep  61-Dec  62 

by  R.  A.  Howard  and  R.  L.  Raclcot.    Apr  64,  27p 
Contract  AF33  616  6915.  Projs.  7350,  7381,  7  817, 
Tasks  735002.  738102 
WADD  TR61  72  V38 

Unclassifled  r^>ort 

Descriptors:     ('Nozzle  inserts.  Graphite),  ('Graphite, 
Physical  properties).  Rocket  motor  nozzles.  Refractory 
materials.  Particle  size,  Density,  TensUe  properties.  Wear 
resistance.  Erosion.  Thermal  stresses.  Shock  (Mechanics). 

The  report  describes  tlte  development,  fabrication  processes 
and  physical  properties  of  grade  RVD  graphite  (forme  riy 
RT-0008),  18-lnch  diameter  by  15-inch  length,  and  an  attempted 
scale-up  of  this  grade  to  33-lnch  diameter.    Grade  RVD  graph- 
ite, an  extra-fine-grain  material  formed  by  pressure  curing, 
is  nominally  characterized  by  a  density  of  1.87  to  1.89  g/cc  and 
flexural  strengths  of  4700  Ibs/sq.  in  with  the  grain  and  3100 
Ibs/sq.  in  across  the  grain.   Nozzles  made  from  RVD  graphite, 
tested  in  a  subscale  rocket  motor,  exhibit  a  low  erosion  rate 
and  high  ttatermal  shock  resistance.  (Autlwr) 


AD-601  407 
OTS  Price  $1.50 


Dlv.    14.  25 


National  Carbon  Co..  Lawrenceburg,  Tenn. 
RESEARCH  AND  DEVELOPMENT  ON  ADVANCED  GRAPH- 
ITE MATERIALS.    VOLUME  XXXV.    METHODS  OF  MEASUR- 
ING MECHANICAL  PROPERTIES  OF  GRAPHITE  IN  THE  20 
TO  2700  C  TEMPERATURE  RANGE. 
R^t.  for  1  Jul  61-30  Apr  63 
by  M.  B.  Manofsky  and  R.  B.  Dull.   Apr  64,  56p 
Contract  AF33  616  6915.  ProJs.  7350.  7381.  7  817. 
Tasks  735002,  738102 
WaDD  TR61  72  V35 

Unclassified  report 

Descriptors:   CGraphlte,  Mechanical  properties),  CGraph- 
Ite.  Test  methods).  Refractory  materials.  Tensile  properties. 
Compressive  properties.  Shear  stresses.  Rupture,  Stresses, 
Strain  (Mechanics). 

The  report  describes  methods  and  procedures  for  measuring 
short-time  ultimate  tensile,  compressive,  shear  and  flexural 
(modulus  of  rupture)  strengths  of  graphite,  and  the  stress- 
strain  relationships  in  tension,  compression  and  shear  in  the 
20  to  2700  C  range.   It  presents  also  the  description  of  a 
method  being  developed  for  determining  Poisson's  ratio  in  ten- 
sion and  compression  at  room  and  elevated  temperatures. 
(AuUior) 
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AD-601  424 
OTS  Price  3.50 


Dlv.    14.  4,  25 


MATERIALS  (NON-METALUC)  -  Division  14 


Little  Arthur  D.  Inc..  Cambridge,  Mass. 

THERMODYNAMIC  AND  KINETIC  STUDIBS  FOR  A 

REFRACTORY  MATERIALS  PROGRAM. 

Rept.  for  1  Jan  63-29  Feb  64 

ed  by  T.  A.  McClaine.  Apr  64,  237p 

Contract  AF33  616  7472,  ProJ.  7360.  Ta8U'735001 

ASD  TDR62  204  P3  ^ 

Uncla^lfied  report 

Descriptors:  ('Refractory  materials,  Tbermocfynamics), 
(•Reaction  kinetics,  Refractory  materials),  ('Zirconium 
compounds,  Chemical  reactions).  CHafnium  compounds, 
Chemical  reactions),  Borides,  Carbides,  Oxides, 
Hafnium,  Nitrides,  Specific  heat,  Heat  of  formation. 
Spectroecopy,  Lithium  compounds,  Hali4cs,  Electron 
diffraction  analysis.  Chemical  equlUbrittm,  Heat  of  solution. 
Oxidation,  Fluorlnatlon,  Electrical  conductance.  Crystal 
lattice  defects. 

Work  presented  includes:   preparation  of  borides  and 
carbides;  low  temperature  heat  capacity  measurements  on 
HfB2,  HfC  and  hafnium  metal;  estimation  of  entropies  at 
298K  for  refractory  dlborldes,  nitrides,  carbides,  and  oxides 
from  high  temperature  heat  content  data;  current  status  of 
heats  of  formation  of  the  borides  and  carbides  from  oxygen 
and  fluorine  bomb  calorlmetry;  and  studies  proving  the 
feasibility  of  the  matrix  isolation  technique  for  spectroscopy 
at  high  temperature  molecules  through  studies  on  the  Lithium 
halides.   Status  of  electron  diffraction,  equilibria,  and  heat 
of  solution  studies  of  the  hafnium  and  zlroonlum  halides  is 
presented.    iOnetic  studies  completed  on  the  oxidation  and 
fluorlnatlon  of  the  hafnium  and  zirconium  carbides  and 
dibortdes  are  presented  In  detail.    From  ac  and  dc  electrical 
conductivity  studies  on  tetragonal  Zr02,  a  model  of  the 
defect  structure  Is  devised  and  oxygen  diffusion  in  Zr02  la 
calculated.    (Author) 


AD-601  445 
OTS  Price  $0.60 


DlT.  14,  17 


Naval  Air  Engineering  Center, 


Aeronautical  Materials  Lab. 
Philadelphia,  Pa. 
ADDITIONAL  STUDIES  IN  THE  DEVELOPMENT  OF  AN  AC- 
CELERATED TEST  FOR  THE  CORROSIOK  PROTECTION 
VALUE  OF  ORGANIC  COATINGS. 
Final  rept., 

t>y  R.  L.  Abbott.  16  Jun  64,  ^ 
NAEC  AML  1961 

(hxslasslfled  report 

Report  on  Accelerated  Test  for  Corrosion  Protection  Value 
of  Organic  Coatings.  Development  of  PAN  12-61. 

Descriptors:  ('Organic  coatings.  Test  methods),  CCorrosion 
inhlbiUon,  Organic  coatings)  Test  equipment.  Pigments, 
Protective  treatments.  Aluminum  alloys,  Paint  primers 
Plastic  coatings.  Finishes,  Zinc  compounds.  Salt  spray  tests 
Fatigue  (Mechanics),  Chromates,  Epoxy  Dlasttcs. 


AD-601  497 
OTS  Price  $1.00 


Dlv.    14 


Naval  Civil  Engineering  Lab.,  Port  Hueneikie.  Calif. 
PREMDCED  HOT  ASPHALT  PAVING  MIXtURE, 
by  J.  A.  Bishop.    27  Apr  64,    33p 
Pro].  YF015  15  02  U4 
NCEL   R305 

Uii(ilasslfled  report 

Descriptors:  ('Asphalt,  Runways),  ('Pavements, 
Asphalt),  Maintenance,  Mbctures.  CoUoide.  Specifications 
Naval  shore  establishments.  Concrete. 


A  premlxed.  prepackaged  comblnaUon  of  fine  aggregate 
and  emulsified  asphalt  was  developed  for  patching  runways 
and  other  pavement  surfaces.   Coarse  aggregate  Is  added 
in  the  field  while  the  mixture  Is  heated  to  remove  water  from 
the  emulsion.    The  mixture  was  tested  in  the  laboratory  and 
in  field  tests  at  NAS,  Alameda.  California  and  NAAS,  FaUon, 
Nevada.    The  material,  prepared  according  to  specifications, 
was  obtained  commercially.    The  tests  showed  that  when  the 
coarse  aggregate  was  added  during  the  field  heating-and- 
mlxlng  cycle  as  recommended,  the  patching  material  was' 
high-quality  and  could  be  handled  like  conventional  asphaltio 
concrete.  (Author) 


AD-601  536 
OTS  Price  $5.00 


Dlv.- 14 
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Midwest  Research  Inst..  Kansas  City,  Mo. 

THERMOPHYSICAL  PROPERTIES  OF  THERMAL 

INSULATING  MATERIALS. 

Rept.  for  1  Feb  61-19  Jan  62,  15  Jan-16  Dec  63 

^  J.  B.  Loser.  C.  E.  MoeUer,  and  M.  B.  Thompson. 

Apr  64,    36^ 

Contract  AF33  657  10478.    ProJ.  7381.   Task  738103 
ML   TDR64  5,    ASD   TDR62  215  rev. 

Unclassified  report 

Descriptors:  ('Thermal  insulation.  Handbooks),  DaU 
Cryogenics.  Ceramic  materials.  Compressive  properties 
Ji^  ^^'  ^'^**°«'  Elasticity.  Powders.  Foams.  Rubber. 
^^'  ^"™*1  contiictivlty,  Thermal  expansion.  Plastics, 
nbers.  High  temperature  research,  Thermal  diffusion. 
^leclfic  heat. 

This  handbook  is  a  compUatlon  of  thermojAyslcal  prop- 
erty daU  of  insulating  materials,  which  can  be  used  in  both 
cryogenic  and  high-temperature  applications.    Thermal 
conductivity,  linear  thermal  expansion,  specific  heat,  total 
normal  emlttance,  thermal  diffusivlty.  and  compressive 
strrogths  are  plotted  with  respect  to  temperature.   Density, 
melting  point,  continuous  service  temperature,  typical 
available  form,  and  modulus  of  elasticity  are  given  In 
tabular  form  in  a  General  Properties  Table.   The  daU  list- 
ing is  arranged  on  the  basis  of  two  principles;  firat.  alpha- 
betically, and  then  by  form  (powders,  foams,  multiple  layers, 
etc.).   Various  e;qjerlmental  methods  for  determining 
thermal  properties  are  described  and  their  accuracies  are 
indicated.    The  other  sections  also  Included  in  the  handbook 
are:  GlossMy  of  Synonyms  and  Trade  Names,  Conversion 
Factors,  References,  and  Author  Index.   (Author) 


AD-601  656  DiT.  14,  1 

OTS  Price  $1.00 

^I?'^^***'^'^''  ^'*-  «•««»«*  and  Technology  Div., 
Wright-Pattereon  AFB,  Cftto. 

PLASTICS  IN  THE  AIR  FORCE, 

by  D.  L.  Schmidt  and  R.  C.  Tomashot.    Apr  64   34d 

ProJ.  7340,  Tasks  734001  and  734003 

ML   TDR64  76 

Unclassified  report 

Descriptors:  ('Heat-resistant  plastics.  Mechanical  proper- 
ties). ('Aircraft  equipment.  Heat-resistant  plastics).  Compos- 
ite materials.  Structural  properties.  Anlation,  Aeromacr 
planes.  Spacecraft.  Aircraft,  Air  Force,  Guided  missiles. 

f!!*^  matertals  possess  many  unique  properties,  which 
nu.^^^"*^  effectively  in  Air  Force  appUcations.   Of  partic- 
ular Importance  are  their  high-temperature,  structural,  ^ec- 
trical  and  ablative  properties.    This  report  describes  the 

^SSitilf"       T!"  P.^P^'-'l*"  i^  ^"iDus  airtx)me  and  aero8p«» 
applteations.    A  look  Into  the  future  reveals  that  materials 

requlremente  are  becoming  ever  more  demanding.    Plastics 
with  new  and  Improved  capablUties  are  thus  required.   Some  of 
^I^h!!'^^ *°J^'^t*^'^  researeh  goals  designed  to  yield  these 
plastics  of  the  future  are  reviewed,  (Aufljor) 


Division  14  -  MATERIALS  (NON-METALUC) 


AIV601  570 
OTS  Price  |1J15 


EMt.    14 


Materials  Advisory  Board, 
REPORT  OF  THE  AD  HOC 
BRITTLE  MATERIALS. 
20  May  64.  46p 
Contract  SD118 
MAB  198M 


NAS-NRC,  Washington.  D.  C. 
COMMITTEE  ON  DESIGN  FOR 


Unclassified  report 


Descriptors:  (*Materlals.  Brittleness),  Loading 
(Mechanics),  Structures.  Ductility,  Mechanical  properties. 
Elasticity,  Design,  Analysis.  Fracture  (Mechanics). 

The  objective  of  the  study  is  to  define  specific  Items  of 
research  and  development  that  appear  to  be 
important  in  expediting  development  of  the  capability  to 
utilize  brittle  materials  in  load-carrying  appUcatiODS. 

(Author) 


AD-601  573 
OTS  Price  $0,75 


Dlv.  14 


Air  Force  Materials  Lab..  Research  and  Technology  DIt., 

Wright- Patterson  AFB.  Ohio. 

THERMAL  AND  GAMMA  RADL\TION  BEHAVIOR  OF  DYED 

NOMEX  YARNS. 

Rept.  for  Mar-Nov  63. 

by  Joyce  C.  McGrath.   Apr  64.  23p 

Proj.  7320.  Task  732001 

ML  TDR64  77 

Unclassified  report 

Descriptors:     (*Flbers  (Synthetic).  Temperature). 
(♦Gamma  rays,  Fibers  (Synthetic)).  *Heat-reslstant 
materials.  Radiation  damage.  Fibers  (Natural).  Flight 
clothing,  Coloring.  Ultraviolet  radiation.  Deceleration. 
Camouflage,  Physical  properties.  Dyes,  Btelting, 
Radiation  effects.  Fire  resistant  textiles.  Degradation, 
Protective  clothing.  High  temperature  research. 

A  comparative  study  of  natural  and  dysd  100-denier  yarns 
of  Nomex  (a  hig^  temperature  resistant  fiber  formerly  known 
as  HT-1)  was  made  to  determine  if  the  inclusion  of  color  in 
the  solution  before  fiber  formation  changes  or  affects  tbe 
strength  or  temperature  resistant  properties  of  the  yams  aftei 
exposure  to  temperatures  up  to  600F  and/or  gamma  radiation. 
A  variation  In  data  was  obtained  between  the  dyed  yarns  and 
the  natural  color  yarns;  however  this  is  believed  due  to  a  var- 
iation in  the  yams  and  not  the  color  process.   The  color  sealed 
yarns  were  furnished  In  very  small  experimental  quantities 
with  zero  twist  while  the  natural  yams  were  furnished  from 
a  contract  item  and  had  producer's  twist.    At  the  hig^r  tem- 
peratures, all  the  yams  had  a  tendency  to  become  somewhat 
brittle  and  fray  out.   Elongation  properties  were  more  readily 
affected  by  hi^  temperature  and/or  gamma  radiation  than 
tbe  strength  properties.   All  data  obtained  for  tbe  color  sealed 
yams,  after  exposure  to  high  temperature  and/or  gamma 
radiation.  Indicates  that  the  color  sealing  process  has  not 
adversely  affected  the  strength  and  high  temperature  resistant 
characteristics  of  the  Nomex  yams.  (Author) 


AD-601  581  Dlv. 

OTS  Price  $1,60 


14.4 


Naval  Research  Lab.,  Washington.  D.  C. 

SURFACE  CHEMISTRY  OF  GLASS-FIBER-REINFORCED 

PLASTICS. 

by  W.  A.  Zisman.    9  Jun  64.  13p 

NRL  6083 

Unclassified  report 

Descriptors:     ('Plastics,  Composite  materials),  (*Glass 
textiles.  Reinforcing  materials).  Tensile  properties.  Water. 
Industrial  research.  Rocket  cases.  Submarine  hulls.   Ad- 
sorption, Degradation,  Surface  tension.  Fracture  (Mechanics) 
Adhesion,  Coatings,  Lubricants,  Stresses,  Surface  active 


substances.  Surface  properties.  Filament  wound  construc- 
tion. Polymers,  Organic  materials. 

The  report  attempts  to  apply  present  knowledge  of  surface 
chemistry  and  polymer  chemistry  to  explain  many  of  the 
properties  of  glass-fiber-reinforced  plastics  and  to  point 
out  ways  to  obtain  Improvements.    In  most  respects,  the 
analysis  given  also  applies  to  any  plastic  reinforced  by  a 
fibrous  solid  material  whose  surface  is  hydrophilic. 


AD-601  591 
OTS  Price  $0.50 


DiT.   14,  26 


Naval  Ordnance  Lab.,  White  Oak.  Md. 

LAMINATE  STRENGTH  CHANGES  AFTER  TEN- YEARS 

AGING. 

Interim  rept. 

by  P.  W.  Erickson.  24  Apr  64,  19p 

NOLTR64  1 

Unclassified  report 

Descriptors:  (*Lamlnated  plastics.  Aging  (Materials), 
Laminates.  Filament-wound  construction.  Mechanical 
properties.  Epoxy  plastics.  Polyester  plastics.  Glass 
texUles,  Data,  Tests,  Finishes  and  Finishing. 

This  report  contains  flexural  strength  data  showing  the 
effects  of  ten-year  aging  on  epoxy  and  polyester  laminates. 
Small  reductions  in  strength  were  noted  in  18  of  the  20  cases 
where  comparisons  could  be  made.   Epoxy  and  polyester 
laminates  maintained  their  strength  properties  equally  well. 
Modulus  values  for  the  epoxy  laminates  were  reduced  in  all 
but  one  case  in  amounts  from  5  to  16%.   The  aging  effect  on 
the  modulus  of  polyester  laminates,  on  tiie  contrary,  was 
to  increase  the  values  from  three  to  13%.    (Author) 


AD-601  638 
OTS  Price  $3.50 


Dlv.    14,  17 


Dayton  Univ.,  Ohio.  Research  Inst. 

THE  EVALUATION  OF  HIGH  TEMPERATURE  MATERL\LS. 

PART  I:  EVALUATION  OF  COATINGS  FOR  REFRACTORY 

ALLOYS.  PART  H:  MATERIALS  EVALUATION  WITH  AN 

ARC- PLASMA- JET. 

Interim  summary  rept..  Jan  62-Jun  63. 

by  John  C.  Wurst.  Mar  64,  227p 

Contract  AF33  616  7838,  ProJ.  7381.  Task  738103 

ML  TDR64  62 

Unclassified  report 

Descriptors:  (*Refractory  metal  alloys,  (boatings), 
('Coatings.  Refractory  metals  and  alloys).  (*Heat  resistant 
materials.  Performance  (engineering)).  Mechanical 
properties.  Plasma  jets.  Refractory  materials,  RefractoiTr 
coatings.  Ablation.  Composite  materials.  Test  methods. 
Experimental  data.  Impregnation.  Materials,  Porous 
materials.  Ceramic  materials.  Sprays.  Ceramic  coatings. 
Oxidation.  Laminated  plastics. 

This  report  describes  the  evaluation  of  candidate  materials 
systems  for  hl^  temperature  service  and  is  presented  In  two 
separate  parts:   tbe  first  pertains  to  the  development  of 
laboratory  tests  for  tbe  evaluation  of  refractory  alloy 
coatings;  the  second,  to  the  arc-plasma-jet  evaluation  of 
ablative  materials,  impregnated  porous  ceramics,  refractory 
composites,  and  sprayed  ceramic  coatings.    F>art  I  describes 
analytical  and  experimental  approaches  leading  to  the 
development  of  an  orderly  series  of  tests  designed  to 
characterize  the  oxidation  behavior  of  refractory  alloy 
coatings  and  to  determine  their  influence  upon  the  physical 
and  mechanical  properties  of  the  base  metal.    Part  II 
describes  the  screening  of  78  different  high  temperature 
materials  with  an  arc-plasma-jet  testing  facility,    Tbe 
systems  evaluated  fell  into  four  general  categories:  ablative 
materials,  impregnated  porous  ceramics,  refractory  com- 
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posltes,  or  sprayed  ceramic  coatings.   Testing  procedures 
were  adjusted  for  each  class  of  material^  to  emphasize 


particular  performance  characteristics. 


AD-601  675 
OTS  Price  $2.00 


Dlv.  14,  25 


Author) 


niinois  Univ.,  Urbana. 

DEFECT  STRUCTURE  FERROELEC TRIGS  (DIELECTRIC 

AND  STRUCTURAL  INVESTIGATIONS  OP  FERROELECTRICS 

POSSESSING  DEFECT  STRUCTURES). 

Technical  rept.  no,  1.  Sep  61-May  64. 

by  V.  J.  Tennery.  20  Jun  64,  73p 

Contract  Nonrl834  38 

UDCl^sslfled  report 

Descriptors:    ('Ferroelectric  materials,  Dielectric 
properties).  ('Ferroelectric  crystals.  Crystal  lattice  defects). 
(•X-ray  diffraction  analysis.  Ferroelectric  materials). 
Crystal  structure.  Sodium  compounds.  Strontium  compounds. 
Carbonates,  Niobium  compounds.  Oxides,  Gravimetric 
analysis.  Temperature.  Thermal  expansion.  ElectHcal  prop- 
erties. Ceramic  materials.  Piezoelectric  materials,  Antl- 
ferroelectrlclty.  Hysteresis,  Symmetry  (Crystellography), 
High  temperature  research.  Phase  studies.  Solid  solutions. 

The  dielectric  and  X-ray  stmctural  properties  of  the  system 
NaNb03-Sr0.5Nb03  were  determined  from  the  end  member 
NaNb03  to  the  limit  of  the  solid  solution  at  Na0.50Sr0,25Nb03, 
A  ferroelectric  phase  was  found  to  exist  in  this  system  beyond 
a  concentration  of  10  mole  percent  of  SrNb206,    No  distinct 
morphotroplc  phase  boundary  between  this  ferroelectric  phase 
and  the  antlferroelectrlc  phase  at  NaNMS  was  observed.   The 
crystalline  symmetry  of  the  perovskite  sub-cell  pf  pure  NaNb03 
was  determined  as  a  function  of  temperature  using  CuK  (alpha) 
radiation.   The  sub-cell  symmetries  of  the  compositions  studied 
in  the  system  were  determined  as  functions  of  temperature. 
»  was  determined  that  the  ferroelectric  phase  In  this  system 
possesses  a  multiple  cell  perovskite  structure  which  Is 
related  to  the  antlferroelectrlc  structxire  of  pure  NaNb03.   The 
weak  superstructure  lines  exhibited  In  the  X-ray  patterns  of 
NaNb03  and  these  solid  solutions  vanished  when  the  perovskite 
1  ."i-oell  edge  atUlned  a  value  ai  3.941A. 
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AD-601  677 
OTS  Price  $1.00 


Dlv.    14.4 


Olln  Mathleson  Chemical  Corp..  New  Haven,  C<»n. 

DEVELOPMENT  OF  NONFLAMMABLE  HYDtlAUUC 

FLUIDS  AND  LUBRICANTS. 

Bimonthly  progress  rept.  no.  4,  18  Apr-17  Jun  64, 

by  E.  H.  Kober,  H.  F.  Lederle.  and  G.  F.  Ottmann. 

24  Jun  64.    38p 

Contract  NObs90092 

Unclassified  report 

Descrtptors:   (♦Hydraulic  fiulds,  FlammabiUty) 
(♦Lubricants,  FlammabiUty),  'Organic  nitrogen  compounds, 
•Oi-ganlc  phosphorous  con^xwmds.  Synthesis  (Chemistry), 
StablUty,  Viscosity.  Wear  resistance.  Lubrication.  Solubility 
water.  Reduction  (Chemistry. 

A  number  of  mixed  substituted  trlmerlc  and  tetramerlo 
(arylamlno-polyfluoroalkoxy)  phosphonit riles  were  prraared. 
A  typical  representaUve  of  this  new  class  of  compounds 
bls(N-methylanlllno)-hexakls(l.l-diH-trifluoroethoxy) 
phosphonitrUe.  passed  the  hydrolytlc  stability  test  of  specifi- 
cation MIL-H-19457A  and  gav3  also  exceUent  results  in  the 
Falex  wear  test.    Another  represenUtlve,  bls(N-methylanl- 
Uno)-  tetrakls  (1.1-dI  H-trlfluoroethoxy)  phosphonitrUe.  gave 
viscosities  approaching  those  of  the  same  specUlcatlon. 
Catalytic  reduction  of  trlmerlc  bls(p-nltrophenyl)  phos- 
phonltniate  afforded  bls(p-amlnophenyl)  phosphonltrilate  in 
exceUent  yield,    Ethoxylatlon  of  the  latter  resulted  in  the 
consumption  of  10.8  moles  of  ethylene  oxide  per  amlno-group 
to  give  a  water  soluble  material  having  potential  for  use  In 
water  •jas.i  h/drauUc  fluids.    Representatives  of  the  novel 
class  of  arylthio-polyfiuoroalkoxy  phosphonitrUes  were 
syntheslred  but  were  found  to  display  slow  hydrolytic  instabU- 
Ity  and  poor  lubricity,   (Author) 
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AD-600  967  DIt.  16,  33 

OTS  Prtce  H.60 

Camegle  Inst,  of  Tech.,  Pittoburgh.  Pa.  Graduate  School  of 
Industrial  Administration 

A  PROBABILmr  PROBLEM  ARISING  IN  RELIABILITY  AND 
TRAFFIC  STUDIES. 
,  by  D.  P.  Gaver,  Jr.   May  64.  19p  ONR-RM122 

'  Contract  Nonr27  TOa4 

UqclaBsifled  report 

Report  on  Planning  and  Control  of  Industrial  Operationa 

Descriptors:     (•ProbabUity,  ReliabUity),  rTraffic.  Control 
systems).  Control  systems.  ReliabUity,  Statistical  functions. 
Integral  transforms.  Numerical  analysis. 

A  system  is  alternately  operative  and  inciperative;  operaitive 
times  and  Inoperative  times  are  identically  and  IndependenUy 
distributed  according  to  arbitrary  distributions.    Demands  for 
system  service  occur  at  exponentially  distributed  Ume  inter- 
vals, and  persist  for  wqponenUaUy  distributed  times  thereafter. 
The  system  disappointment  time  is  discussed,  where 
the  latter  is  the  time  until  either  the  system  fails  while  a 
demand  is  being  satisfied,  or  a  demand  occurs  during-     • 
inoperative  period.    Approximations  to  the  expected '-.i<;>- 
pointment  time  and  to  the  distribution  of  disappointment  time 
are  suggested.   Numerical  examples  are  given.  (Author) 


Sharp  i4>per  and  lower  bounds  are  derived  for  hazard  rates 
and  densities  of  distributions  with  monotone  hazard  rate. 
These  bounds  are  related  to  Chebyshev  Inequalities  In  that 
they  are  obtained  under  the  condition  that  certain  moments 
are  known.   Similar  bounds  are  also  obtained  when  the 
density  is  a  Polya  frequency  function  of  order  two. 
(Author) 


AD-600  972 
OTS  Price  $0.50 


Div.  15 


Boeing  Scientific  Research  Labs..  Seattle,  Wash. 
RATIOS  OF  NORMAL  VARIABLES  AND  RATIOS  OF 
SmaS  OF  UNIFORM  VARIABLES, 
by  George  MarsagUa.  Apr  64,  19p  Dl  82  0348,  Math348 

Unclassified  report 

Descriptors:  *Statistical  functions,  ^Statistical  distributions, 
•Number  theory,  Integrals,  Density,  Functions,  Mathematical 
logic.  Distribution  theory. 

The  principal  part  of  this  paper  is  devoted  to  the  study  of  the 
distribution  and  density  functions  of  the  ratio  of  two  normal 
random  variables.    It  gives  several  representations  of  the 
distribution  function  in  terms  of  the  blvarlate  normal  distribu- 
tion and  Nicholson's  V  function,  both  of  wliich  have  been 
extensively  studied,  and  for  which  tables  and  computational 
pitxiedures  are  readily  available.   One  of  these  representations 
leads  to  an  easy  derivation  of  the  density  function  in  terms  of 
the  Cauchy  density  and  the  normal  density  and  Integral.   A 
number  of  graphs  of  the  jwsslble  shi4>es  of  the  density  are 
given,  together  with  an  indication  of  when  the  density  Is 
unlmodal  or  blmodal.   The  last  part  of  the  paper  discusses 
the  distribution  of  the  ratio  (u  sub  1  -f  .  .  .  +  u  sub  n)/(V  sub  1  * 
.  .  .  -t-  V  sub  m)  where  the  u's  and  v's  are  independent,  uniform 
varlablea.   The  exact  distribution  for  all  n  and  m  is  given,  and 
some  approximations  discussed.   (Author) 


AD-600  973 
OTS  Price  fO.75 


Div.  15 


Boeing  Scientlflc  Research  Labs.,  Seattle,  Wash. 

BOUNDS  ON  DENSITIES  AND  HAZARD  RATES. 

by  R.  E.  Barlow  and  A.  W.  MarshaU.  Apr  64  29p  Dl  82 

0338,  Math341 

CoAtract  Nonr222  83 

Unclassified  report 

Deacriptors:  (*Hazarda,  Probability),  •Probability, 
•Statistical  functions,  •Statistical  distributions, 
•Inequalities,  Reliability,  Distrlt-^on  theory,  Mi^bematlcal 
prediction.  Density. 


AD-601  064 
OTS  Price  $9.60 


Div.    16 


California  Univ.,  Los  Angeles. 

REPEATED  EXTRAPOLATION  TO  THE  LIMIT  IN  THE 

NUMERICAL  SOLUTION  OF  ORDINARY  DIFFERENTIAL 

EQUATIONS. 

by  WlUlam  Bryant  Gragg.    Jan  64.    lllp 

Contract  Nonr233  76 

Unclassified  report 

Doctoral  thesis. 

Descriptors:   (•Numerical  methods  and  procedures. 
Differential  equations),  (•Differential  equations.  Numerical 
methods  and  procedures).  Series.  Difference  equations. 
Mathematical  analysis.  Nonlinear  differential  equations, 
Matrix  algebra. 

Let  the  initial-value  problem  y'  =  f(x.y),  x  epsUon   ^a,bj   , 
y(a)  =  s,  tor  a  system  of  differential  equations  be  solved 
numerically  by  a  one-step  method  or  by  a  linear  multlstep 
method  (see  Henrlcl,  Discrete  Variable  Methods  in  Ordinary 
Differential  Equations,  WUey,  1962).   There  results  a  family 
of  sequences  y  sub  n  (h)  which  approximate  the  exact  solu- 
tion y  (X)  at  the  mesh  points  x  =  x  sub  n  =  a  +  nh.   The  para- 
meter h  plays  an  essential  role  In  the  construction  of  the 
y  sub  n  (h).    Under  suitable  regularity  Conditions  on  f  it  is 
proved  that  y  sub  n  (h)  has  an  asymptotic  expansion  in  powers 
of  h,  valid  as  h  approaches  0+  and  n  approaches  infinity  in 
such  a  manner  that  x  -  a  >  nh  remains  fixed  in  (a,^  .   These 
res«ilts  provide  a  rigorous  justiflcation  for  the  algorithm  of 
repeated  extrapolation  to  the  limit  in  which  successive  terms 
of  the  expansion  tor  the  error  y  sub  n  (h)  -  y(x)  are  removed 
by  making  use  of  the  knowledge  of  the  i^iproximate  solutions 
conqiuted  with  the  values  h  =  2  to  the  minus  m  power  h  sub  O, 
m  =  0,1,  ....   The  convergence  properties  of  the  algorithm 
are  discussed  in  some  generality  and  the  theory  is  verified 
e]q>erimentally  for  a  number  of  classical  numerical  methods. 
(Author) 

AD-601  118  Div.  15 

OTS  Price  $0.50 

Boeing  Scientific  Research  Labe.,  Seattle,  Wash. 

A  METHOD  FOR  PRODUCING  RANDOM  VARIABLES  IN 

A  COMPUTER. 

Mathematical  note. 

by  George  MarsagUa.    Feb  64,  13p   Dl-82-0341.  Math-342 

Unclassified  report 

Descriptors:     (•Programming  (Computers),  Numbers), 
(•Numbers.  ProbablUty),  (•SUtistical  distributions,  Sequen- 
ces), Statistical  functions.  Linear  programming. 

This  paper  describes  a  general  procedure  for  producing 
random  variables  in  a  computer.   The  idea  is  to  represent 
the  required  X  in  the  form:   X  =<  c(M  -f  U  sub  1  -f  U  sub 
2  +  U  sub  3),  some  97  -  99%  of  the  time,  where  c  is  constant, 
M  is  a  discrete  random  variable  taking  perhaps  8  values, 
and  the  U's  are  uniform  random  variables;  the  other  1-3% 
of  the  time,  X  is  generated  from  a  residual  density  by  the 
rejection  technique.   These  two  methods  for  producing  X 
are  combined  In  the  proper  proportions  in  order  that  the 
resulting  distribution  for  X  be  correct.   The  method  is 
general  In  that  It  e^pUes  to  a  wide  variety  of  density  functions. 
Programs  based  on  this  procedure  are  very  fast  and  require 
little  conqiuter  storage  space  -  typically,  18  constants  aixl 
20  instructions.  (Author) 
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AD-601  122  Div.    16,  18 

OTS  Price  $0.50 

RAND  Corp.,  Santa  Monica,  Callt 

SOLVABLE  NUCLEAR  WAR  MODELS. 

by  Norman  C.  Dalkey.    i^r  64,   30p   Rit  4009  PR 

Contract  AF49  638  700,  ProJ.  RAND 

Unclassified  report 

Descriptors:   (•Nuclear  waifaze,  Modsis  (Simulations), 
(•Game  theory,  Nuclear  warfare),  (•StrsgeUc  warfare. 
Command  and  control  systems),  (•NucUar  weapons. 
Damage).  Programming  (Computers),  Matrix  algebra. 

This  report  deals  with  an  aggregated,  two-sided  war  game, 
one  of  several  designed  to  study  the  use  of  abstract  models  tor 
strategic  planning.   A  payoff  function  for  the  war  game  is  de- 
fined making  use  of  an  assumption  of  inaieaslng  concern  as  a 
critical  level  of  damage  is  approached.  A  very  simple,  one- 
weapon  version  of  the  central  nuclear  war  game  has  an  analytic 
solution,  indicating  the  existence  of  a  stable  (equilibrium) 
point  in  pure  strategies  if  each  side  has  «  nonegligible  counter- 
force  capability.    (Author) 


AD-601  126 
OTS  Price  $0.60 


DlT.    16,20,26 


i9p 


RAND  Corp.,  SanU  Monica,  Calif. 

INTEGRAL  EQUATIONS  WITH  DIFFER! !  ICE  KERNELS  ON 

FINITE  INTERVALS.  '^' 

by  A.  Leonard  and  T.  MullUdn,  JUn  64, 

RM3942PR 

Contract  AF49  638  700   ProJ.  RAND 

Unclassified  report 

Descriptors:   •Integral  equations,  •Function,  •btegral 
transforms.  Neutron  transport  theory.  Qectromagnetlo 
waves,  Refraction.  Complex  numbers. 

In  this  Memorandum  the  author  presents  a  technique  for  the 
solution  of  certain  integral  equations,  on  a  finite  interval  of 
the  real  line,  that  arise  in  the  theories  of  neutron  transport, 
radiative  transfer,  gas  dynamics,  and  eleotromagnetic  wave 
refraction.   The  kernels  in  the  equations  studied  are  functions 
of  the  difference  of  the  arguments  and  Involve  an  exponential 
factor.    Existence,  uniqueness,  and  computational  aspects 
are  considered.  (Author) 


AD-601  126  Div.  15,  25 

OTS  Price  $1.00 

RAND  Corp..  Santa  Monica,  Calif. 

TRANSFORMATION-THEORETIC  PROBLEMS  IN  VARIANT 

FIELD  THEORY.    H:    LAGRANGLVN  CLASSES  ADMITTING  AN 

r-PARAMETER  INVAIUANCE  GROUP. 

by  Dominic  G.  B.  Edelen.  Jun  64.  39p  RM4052PR 

Contract  AF49  638  700.  ProJ.  RAND 


MATHEMATICS  -  Division  15 


AD-601  138  Div.    15,  18 

OTS  Price  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

GAMES  AND  SIMULATIONS 

by  Norman  C.  Dalkey.  Apr  64,  20p  P2901 


Unclassified  report 


Report  of  a  talk  presented  at  the  ARPA  BM/BMD 
Dueling  Meeting  on  SimulaUons.  30-31  January  1964 
conducted  at  the  Institute  for  Defense  Analyses 
Washington.  D.  C. 

Descriptors:  (•Game  theory.  Armed  forces  operaUons). 
(•Models  (Simulations),  Armed  forces  c^erations),  (•War- 
fare, Military  strategy).  Optimization,  Damage.  Kill 
probabilities.  Operations  research.  Nuclear  warfare 
Model  theory.  ' 

The  prevailing  pessimism  concerning  the  usefulness  of 
game  theory  for  military  analysis  Is  premature,  and  the 
time  has  arrived  for  a  second  look.  The  advantage  in  a  game 
theoretic  analysis  of  a  miUtary  problem  are  large.   These 
include  the  possibility  of  dealing  with  a  wide  spectrum  of 
strategic  possiblUties,  the  expUclt  inclusion  of  the  basic 
two- (or  many-  )  sidedness  of  mlUtary  confUcts,  and  the 
ORJOrtunity  for  optimization.   However,  for  some  time  to 
come   game  theoretic  analysis  cannot  be  expected  to  deal 
witij  the  staggering  complexity  of  large-scale  miUtary 
^^Jf"^^'  /r^^^^  '^U  be  made  primarily  with  highly 
Simplified  models.   As  a  result  game  theoretic  studiesWul 
need  supplemental  unpacking  and  testing.   Imbeddinir 
atetract  games  in  a  family  of  models  whose  agKregated 
solutions  are  refined  and  evaluated  by  more  detailed  simuU- 
tion  appears  to  be  one  promising  direction.  (AuUjor) 
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SCHEDULING  IN  PROJECT  NETWORKS. 
Iqr  D.  R.  Fulkerson.   Jun  64,   36p  RM4137PR 
Contract  AF49  638  700 

Unclassified  report 

Descriptors:   (•Operattons  research.  Scheduling), 
(•Scheduling,  Operations  research),  (•Linear  programming. 
Management  planning).  Optimization,  Economics,  Com- 
binatorial analysis.  Set  theory. 

Problems  that  involve  a  schedule  or  timetable  of  projected 
operattons  or  Jobs  occur  frequenUy  in  operations  researoh. 
Three  such  scheduling  problems  were  discussed  in  this 
survey.   Each  of  these  problems  poses  a  question  about  a 
finite  partially  ordered  set  of  Jobs,  a  question  that  can,  in 
each  case,  be  reformulated  in  terms  of  flows  in  acyclic 
directed  networks.   Solutton  procedures  for  each  problem  are 
described.    (Author) 


Unclassified  report 

Descriptors:  (•Field  theory.  Transfomwtions  (Mathe- 
matics)), •fecial  functions  (Mathematical),  ♦Differential 
geometry,  •Groups  (Mathematics),  Partial  differential 
equations.  T| 

This  Memorandum  presents  a  study  of  the  most  general 
Lagrangian  functions  for  which  the  field  equations  of  variant 
field  theory  are  such  that  the  geometric  object  fields  com- 
prising the  dependent  variable  set  are  Invariant  under  a  finite 
continuous  group  of  coordinate  transformations.   The  argu- 
ments are  based  on  the  concept  of  a  geometry  class.   This 
enables  the  results  to  be  cast  in  as  general  a  context  as 
possible  yet  aUowing  the  derivation  of  specific  systems  of  par- 
tial differential  equations  whose  solution  manifolds  span  the 
class  of  admissible  Lagranglsn  funotions.1  (Author) 
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?!^JI^^1^^^^^^^^  MARKOV  PROCESSES. 
Technical  rq>t.  no.  4 

by  J.  David  R.  Kramer,  Jr.   Apr  64,  146p 
Contract  NOTrl841  87  "*•        .    -wp 

Unclassified  r^wrt 

Kept,  on  Research  In  the  Control  of  Complex  Systems. 

Descriptors:     (♦Statistical  processes.  Theory)    (•Mati»- 
matical  prediction.  Decision  Uieory).    *Llne2^  svstemT^ 
Oo«^)    (*ProbablUty.  AutomataJfUm^toT^SS 
junctions.  Vector  analysis.  Matrix  algebra.  ProgramndM 
(Computers),  Operations  research.  *Togr«mmlng 
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A  partially  observable  Markov  process  is  a  model  of  a 
discrete  time  dynamic  system  which  takes  into  account  the 
effects  of  imperfect  observations  and  of  random  system  be- 
havior.  The  model  consists  of  an  underlying  Markov  process 
with  state  vector  X(n).   Direct  observations  of  X(n)  are  not 
possible,  but  a  vector  Z(n)  i«  observed.   The  observation  Z(n) 
is  related  to  the  state  X(n)  by  a  known  probability  density 
function.   This  model  is  useful  in  the  analysis  of  a  very  large 
class  of  sequential  decision  problems.   It  was  shown  that  a 
partially  observable  Markov  process  is  conveniently  analyzed 
by  the  Introduction  of  the  probability  density  function.    This 
density  function  was  shown  to  have  certain  characteristic  itera- 
tive properties  and  is  referred  to  as  the  statistical  state  of  the 
system.   The  application  of  the  theory  of  partially  observable 
Markov  processes  to  the  pix>blems  of  estimation,  prediction 
and  smoothing  is  straightforward.   When  a  general  terminal 
control  problem  is  considered,  however,  the  notion  of  minimum 
e}q>ected  cost  turns  out  to  be  ambiguous.   The  concepts  of  a 
priori  and  a  posteriori  control  were  introduced  to  reslove 
this  confusion.  (Author) 
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Coordinated  Science  Lab.,  Univ.  of  nilnols,  Urbuuu 

OPTIMAL  SINGULAR  SOLUTION  FOR  LINEAR,  iCULTI- 

INPUT  SYSTEMS. 

by  R.   A.  Rohrer  and  M.  Sobral,  Jr.   >^r  64,  24p  CSL 

R199 

Contract  DA36  039AMC02208E,  Pro].  3A99  25  004 

Unclassified  report 

Descriptors:     (*Control  systems.  Optimization),  (*Linear 
systems,  Control  systems),  (*Boundary  value  problems. 
Differential  equations),  Hamlltonian,  Matrix  algebra.  Func- 
tional analysis.  Transformations  (Mathematics),  Control. 
Trajectories,  Performance  (Engineering),  Multiple  operation. 

The  optimal  singular  control  for  a  useful  class  of  systems 
was  obtained.   Linear,  stationary  systems  with  multiple  Inputs 
when  subject  to  performance  indices  quadratic  in  the  state 
variables,  but  explicitly  Independent  of  the  control  variables 
may  be  optimally  governed  by  singular  control.    The  means 
of  obtaining  the  singular  behavior  and  control  of  derived  and 
an  explicit  formula  for  the  singular  control  is  provided. 
(Author) 
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PROPERTIES  OF  CLASSES  OF  PATHS, 
by  W.  Mayeda.    May  64,  15p  CSL  R212 
Contract  DA28  043AMC00073E 

Unclassified  report 

Descriptors:     (*Grim>hics,  Topology),  (^Switching  circuits. 
Electrical  networks).  Circuits,  Sequences,  Set  theory,  Mt^ 
ping  (Transformations),  Functions,  Synthesis. 

The  properties  of  paths  between  a  pair  of  vertices  in  a  non- 
oriented  linear  graph  have  been  discussed  by  several  papers. 
This  paper  gives  the  properties  of  a  class  of  paths  where  each 
class  consists  of  all  possible  paths  between  a  pair  of  vertices 
in  a  nonorlented,  non-separable  linear  graph.   It  is  clear  that 
such  properties  should  be  known  when  one  synthesizes  a  s.c. 
switching  network  which  satisfies  a  set  of  given  Switching  func- 
tions.  An  Interesting  application  of  classes  of  paths  is  to 
obtain  all  possible  trees  in  a  linear  graph  which  was  shown  at 
the  end  of  the  paper.  (Author) 
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Coordinated  Science  Lab.,  Univ.  of  Illinois,  Urbana. 

THE  SCATTERING  MATRIX:   NORMAUZED  TO  COMPLEX 

n-PORT  LOAD  NETWORKS. 

by  R.  A.  Rohrer.    May  64,  34p   CSL  R206 

Contract  DA28  043AMC00073E 

Unclassified  report 

Descriptors:     (*Electrical  networks.  Optimization), 
(*Matrix  algebra.  Scattering),  Networks,  Circuits,  Voltage, 
Electric  currents.  Complex  numbers.  Calculus  of  variations. 
Partial  differential  equations,  Vector  analysis. 

The  scattering  matrix  was  normalized  to  complex  n-port 
loads  and  some  of  the  elementary  properties  of  this  general- 
ized scattering  matrix  were  discussed.   The  normalized  scat- 
tering matrix  was  obtained  in  a  straight-forward  manner  from 
both  the  current-basis  and  voltage-basis  scattering  matrices. 
These  matrices  are  presented  from  the  intuitively  attractive 
viewpoint  of  measures  of  the  deviation  of  actual  circuit 
behavior.   The  optimal  matching  condition  employed  was  the 
specialization  to  the  time-invariant  case  of  that  obtained  for 
complex,  time-varying  n-port  networks  excited  by  arbitrary 
wave-forms.  (Author) 


Coordinated  Science  Lab.,  Univ.  of  Illinois,  Urbana. 

APPLICATION  OF  LINEAR  GRAPHS  TO  ELECTRICAL 

NETWORKS,  SWITCHING  NETWORKS  AND  COMMUNICATION 

NETS. 

by  W.  Mayeda.    Apr  64,  150p   CSL  R203 

Contract  DA36  039AMC02208E,  Pro].  3A99  25  004 

Unclassified  report 

Descriptors:     (*Networks.  Graphics),  (♦Topology,  Linear 
systems).  Electrical  networks,  Switching  circuits,  Communi- 
cation systems.  Matrix  algebra.  Digital  computers.  Program- 
ing (Computers). 

This  paper  is  divided  into  three  parts:   The  first  part  shows 
how  linear  gr^>h8  are  used  In  analysis  of  electrical  networks. 
The  proof  for  the  topological  formulas  of  transfer  functions  of 
passive  networks  without  mutual  couplings  given  here  is  the    . 
first  formal  and  precise  proof  in  this  field.    By  the  use  of 
topological  formulas,  such  a  passive  network  can  be  analyzed 
by  a  digital  computer.    The  second  part  discusses  the  applica- 
tion of  linear  graphs  to  switching  networks  by  starting  with 
exploration  of  the  properties  of  paths  in  a  linear  graph.    Then 
the  necessity  of  realizing  a  cut  set  matrix  (or  circuit  matrix) 
Is  discussed.    The  third  part  discusses  a  ratter  new  field 
which  is  many-ports  flow  problems  which  is  called  the  theory 
of  communication  nets. 
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Carlyle  Barton  Lab.,  Johns  Hopkins  Univ.,  Baltimore,  Md. 

ZERO-CROSSING  INTERVALS  OF  ENVELOPES  OF 

GAUSSIAN  PROCESSES. 

Technical  rept. 

by  A.  J.  RalnaL   Jun  64,  60p   CBL  63  IMA7  AFllO 

Contract  AF33  657  11029 

Unclassified  report 

Descriptors:     ('Statistical  processes,  Theory),  *Probability, 
♦Statistical  functions,  ♦Integral  equations,  Intregral  trans- 
forms. Power  series,  Density,  Functions,  Numerical 
analysis.  Mathematical  models. 

This  paper  generalizes  some  theoretical  results  concerning 
the  zero-crossing  Intervals  of  both  Gaussian  processes  and 
envelopes  of  Gaussian  processes.   Some  new  experimental 
results  concerning  the  zero-crossing  intervals  of  both  types 
of  processes  are  also  presented.   It  is  shown  that  proba- 


(y 


billtlefl  and  probability  densities  defined  By  Qie  zero-crossing 
points  of  an  envelope  process  are  similar  to  tte  corresponding 
probabilities  and  probability  densities  defined  by  the  zero- 
crossing  points  of  an  associated  Gaussian  process.    At  present 
none  of  the  probabilities  or  probability  densities  can  be  derived 
explicitly  by  analytical  methods.    The  standard  deviations  of 
the  zero-crossing  intervals  are  also  presented.   In  the  case 
of  the  associated  Gaussian  process,  tte  correlation  coefficient 
for  two  successive  zero-crossing  Intervals  Is  presented.   The 
first  moments  of  tte  probability  densities  are  compared  witt 
the  exact  tteoretical  values.    All  tte  otter  experimental  results 
are  compared  witt  tteoretical  ai^roximations.   The  statistical 
dependence  between  two  successive  axis-crossing  intervals  is 
investigated.  (Author) 
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APPROXIMATE  SOLUTIONS  OF  NON-li*EAR  DIP- 

FERENTL^L  EQUATIONS. 

Technical  documentary  rept.,  9  Jan  63-24  Jan  64. 

by  Wyman  G.  Fair.    Apr  64,    23p 

Contract  AF33  667  10662,   Pro].  1623,    132301 
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I     Unclassified  report 

Descriptors:  (♦Numerical  analysis,  NraUinear  dtfferential 
e<fiations),  (♦Nonlinear  differential  equations.  Numerical 
analysis),  (♦Differential  equations.  Numerical  analysis), 
C<»tinued  fractions,  Bessel  functions.  Series,  Special 
functions  (Mathematical),  Polynomials,  Functions. 

The  main  feature  of  this  report  is  development  of  recursion 
relations  which  can  be  used  to  compute  tke  main  diagonal 
Pad^  approximations  to  the  solution  of  the  Rlcatti  equation 
with  rational  coefficients.   Convergence  of  these  approxi- 
mations for  a  limited  class  of  solutions  is  discussed  along 
with  giving  a  number  cf  examples  and  apObcations  of  the 
theory.  (Author) 
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SOME  VARIATICWAL  PROBLEMS  INVOI.TING  RETARDED 

ARGUMENTS. 

by  T.  A.  Brown.    Jun  64,    19p   RM  4114P^ 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:   (♦Control  systems,  Optimization),  (♦Control, 
Automatic),  (♦Calculus  of  variations).  Transformations 
(Mathematics),  Differential  equations.  Difference  equations, 
Dynamic  programming,  Numeitcal  analysis.  Integrals. 

Variational  problems  involving  a  retarded  argument  have 
direct  applications  to  automatic  control  systems.   This 
Memorandum  observes  that  if  the  Integrand  of  an  Initial-type 
▼ariaUonal  problem  Is  Itself  a  sum  of  functions,  each  of  which 
depends  on  Just  one  retardation  of  the  argument,  then  the 
problem  may  be  immediately  transformed  into  one  which  in- 
volves no  retardation,  and  thus  the  dlffictAties  involved  in 
solving  differenttal-diflerence  analogiies  ©f  Euler's  equation 
may  be  avoided.    It  Is  demonstrated  ttat  although  the  inte- 
grands typical  of  control  problems  are  not  usually  of  this  type 
they  can  sometimes  be  approximated  falrty  closely  by  inte- 


grands w.hich  are,  and  ttus  the  method  maj 
practical  use.    (Author) 
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CONTRIBUTIONS  TO  THE  THEORY  AND  APPLICATIONS 

OF  PERIODIC  SURFACES. 

Technical  r^t. 

by  Otto  Plaat.   May  64,    55p 

Contract  Nonr222  88   Pro].  NR041  255 

Unclassified  report 

Descriptors:  (♦Perturbation  tteory,  Operatore 
(Mattematics),  (♦Frequency,  Oscillation),  (♦Oscillators, 
Synchronization  (Electronics),  (♦Coupling  circuits, 
OsciUators),  Functional  analysis.  Differential  equations. 
Real  variables. 

Contents: 

Regularity  conditions  for  a  class  of  linear  <q)erators  on 

periodic  functions  Entralnment  of  frequency.   Synchronization 

of  coupled  oscillators. 
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UPSETS  IN  ROUND  ROBIN  TOURNAMENTS, 
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Contract  AF49  638  700 

Unclassified  report 

Descriptors:  ♦Game  Uieory,  ♦Matrix  algebra,  InequaUttes 
Linear  programming.  "«'H«auueo, 

Considered  is  a  round  roWn  tournament  in  which  each 

that  each  game  ends  in  a  win  for  one  of  tiie  players.   There- 
sidte  of  such  a  tournament  can  be  recorded  \n  a  sjare  (0   «- 

SS^l  d:f^''  *^l  "^  '^"^  t  sub  ij  =  1  or  0  a<5iSi  'as' 
^yer  1  defeats  or  loses  to  player  ],  and  t  sub  11 .  orTMs 
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ON  THE  CONJUGATE  POINT  CONDITION  FOR  THE 

CONTROL  PROBLEM. 

by  J.  V.  BreakweU  and  Yu-Chl  Ho.    26  Mar  64.  29d 
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Contract  Nonrl866  16,  Pro].  NR372  012 

Unclassified  report 

Descr^rtors:     (♦Control  systems.  Optimization),  (♦Linear 
^sterns  ControU.  (♦Nonlinear  systems,  ControU.  ♦Calculu. 
of  variations.  n'-k-uiu. 

In  this  report  tte  conjugate  point  condition  was  derived  in 
tte  classical  calculus  of  variations  from  a  control-teeoretto 
point  of  view.    The  relationship  of  conjugate  poi  it  coadMon 
(A  tt    )'*  minimum  in  optimal  control  problem  was  discussed. 
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OCCUPATION  TIME  PROBLEMS  IN  THE  THEORY  OF 

QUEUES. 

by  Lajos  Takacs.    15  Apr  64,    31p   CU  44  64Nonr266  59MS 
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Unclassified  report 
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Descriptors:  (*Queuelng  theory,  (♦Time  studies, 
SteUstlcal  processes.  Statistical  distributions.  Stochastic 
processes,  Probability,  Dams,  Theory. 

The  author  considers  a  single-server  queue  and  deals  wltt 
the  problem  of  finding  the  distribution  of  the  total  occupa- 
tion time  of  the  server  in  the  time  Interval  (0,t)  and  the 
distribution  of  the  number  of  services  among  the  first  n 
services  tiiat  are  not  preceded  by  an  idle  period.   The  author 
also  points  out  the  use  of  the  results  in  tte  theory  of  dams. 
(Author) 


Descriptors:  (*Integral  equations.  Numerical  analysis), 
(•Boundary  value  problems,  Integral  equations),  (•Potential 
theory.  Harmonic  analysis). 
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SELECTED  TOPICS  IN  BIARKOV  CHAIN  THEORY,  WITH      ' 

AN  APPUCATION  TO  B4ARKETING. 

by  George  P.  H.  Styan.    13  Apr  64,  55p 

CU  72  640NR66  33MS 

Contract  Nonr266  33,  Pro].  NR042  034 

Unclassified  report 

Descriptors:     (*Commerce,  Statistical  analysis), 
(•Probability,  Theory),  (*Matrix  algebra.  Measure  theory), 
•Statistical  tests.  Stochastic  processes.  Time,  Series, 
Statistical  analysis. 

Discrete  time-parameter  Markov  chains  with  a  finite  state 
space  are  considered.   After  a  discussion  on  estimation  of 
the  parameters,  various  aspects  of  statistical  inference  are 
presented  relating  to  the  order  of  the  chain  and  the  stationarity 
of  the  transition  probabilities.   The  theory  of  ergodic  and 
absorbing  chains  is  then  developed  using  matrix  algebra  tech- 
niques.  These  allow  most  of  the  Interesting  criteria  to  be 
written  in  closed  form  e}q>ressions.   The  paper  concludes  with 
an  application  to  marketing  based  on  data  obtained  from  a 
consumer  panel  In  England.   These  data  are  shown  to  fit  fairly 
well  to  a  first  order  chain  in  equilibrium  with  stationary 
transition  probabilities.  (Author) 
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PROBLEMS  AND  REMARKS  CONCERNING  THE  LIFTING 

PROPERTY. 

Technical  rept. 

by  A.  lonescu  TMlcea  and  C.  lonescu  Tulcea.  Sep  63,  25p 
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Unclassified  report 

Descriptors:  •Functional  analysis,  •Mapping  (Transfor- 
mations), •Algebras,  •Topology,  Measure  theory.  Theorems, 
Set  theory.  Functions. 

The  purpose  of  this  report  was  to  formulate  several  problems 
cooceming  the  lifting  property.   It  represents  a  continuation  of 
research  on  the  subject  by  the  authors.   Along  with  giving 
various  remarks  and  comments  on  the  lifting  property,  tlie 
Dunford-PetUs  theorem  Is  presented.   A  bibliography  con- 
cerning the  lifting  property  is  given  at  the  end  of  report.    Most 
of  the  pt^wrs  contained  in  the  bibliography  are  referred  to  in 
the  text. 
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ON  THE  REPRESENTATION  OF  CERTAIN  NONLINEAR 

BOUNDARY  PROBLEMS  FOR  HARMONIC  FUNCTIONS  BY 

SYSTEMS  OF  EQUATIONS. 

by  John  A,  Ferling.  May  64,  lOp 
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Wisconsin  Univ.,  Madlaon. 

THE  BANACH  ALGEBRAS  OF  BOCHNER  INTEGRABLE 
A-VALUED  FUNCTIONS  ON  A  LCA  GROUP  G.  CON- 
VOLUTION SEMIGROUPS, 
by  G.  Philip  Johnson.    8  Jtm  64,   3p 
Grant  Nonr  G00018  64 

Unclassified  report 

Descriptors:  •Algebras,  •Topology,  *Groups  (Mathe- 
matics), Mapping  (Transformatfons),  Measure  theory, 
Tensor  analysis.  Algebraic  topology. 

This  work  contains  a  discussion  of  a  description  of 
certain  homomorphisms  of  such  algebra  Bl  to  another. 
Work  on  convolution  semigroups  provided  a  fairly  simple 
proof  of  Gllcksberg's  characterization  of  subgroups  of 
M  (s),  the  semigroup  of  measures  on  a  compact  semigroup 
S  which  has  the  property  that  compact  simple  subsemigroups 
are  groups. 
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ON  FIRST  ORDER  NECESSARY  CONDITIONS  FOR  VARIA- 
TIONAL AND  OPTIMAL  CONTROL  PROBLEMS. 
Technical  rept. 
by  Theodore  Gulnn.   Jun  64,  93p 

Unclaasifled  report 

Descriptors:     (•Control  systems.  Optimization),  (•Non- 
linear systems.  Control),  *Calculus  of  variations.  Functions, 
Integrals,  Equations,  Inequalities,  Integration. 

A  general  variational  problem  is  coasldere<l  w^tlch  contain^ 
most  control  problems  as  special  cases.   Included  are  differ- 
enti^l  constraints  as  well  as  Isoparametric  and  finite  inequal- 
ities on  both  state  and  control  valrables.   The  method  of  M.  R. 
Hestenes  for  proving  first  order  necessary  conditions  is  used 
to  obtain  similar  conditions  under  weaker  hypothesis,  princi- 
pally requiring  Lebeque  integrabllity  of  all  functions  with 
respect  to  time.   It  is  then  shown  these  results  can  be  easily 
extended  to  include  the  problem  with  inequality  constraints  on 
the  space  variables  independent  of  control  variables.  (Author) 


AD-601  468 
OTS  Price  $2.60 


Div.    15 


96 


Columbia  Univ.,  New  York. 

OPTIMUM  CLASSIFICATION  RULES  FOR  CLASSIFICATION 
INTO  TWO  MULTIVARIATE  NORMAL  POPULATIONS, 
by  S.  Das  Gupta.    26  Mar  64,    28p 
CU  71  64Nonr266  33MS. 

Contract  Nonr266  33;  Grant  NSF  G6824,  Pro].  NR042  034 

Unclassified  report 

Prepared  in  cooperation  with  North  Carolina  Univ.,  of 
Chapel  Hill. 

Descriptors:    (♦Population  (Mathematics),  Statistical 
distributions),  {*Statlstical  distributions.  Population 
(Mathematics)),  (*Stati8tical  analysis.  Matrix  algebra). 
Probability,  StatUtical  functions.  Vector  analysis, 
Transformatiinis  (Mathematics). 

It  is  shown  that  the  m«x<miiTn  likelihood  classification  rule 
is  unbiased,  admissible  and  mlnlmax  when  the  common 
covarlance  matrix  of  the  two  normal  propulatlons  Is  known 
and  when  the  common  covarlance  matrix  is  unknown,  the 
corresponding  maximum  likelihood  rule  is  unbiased  and  in  an 


Invariant  class  It  Is  also  mtntmax  and  acWilssible.   The  loss 
function  In  each  problem  is  assumed  to  be  a  function 
(satisfying  some  mild  restrictions)  of  the  Mahalanobls 
distance  between  the  two  populations. 


AD-601  496  Div.  15,  26,  32 

OTS  Price  $12.00 


Columbia  Univ.,  New  York.  Sciiool  of  En^ltaeering  and 

Applied  Science. 

ON  FINDING  THE  AOQL's  FOR  A  LARGC  CLASS  OF 

CONTINUOUS  SAMPLING  PLANS. 

Technical  rept.  no.  22 

by  Leon  S.  White.    1  May  64,  170p 

Contract  Nonr266  55 

{unclassified  report 

Descriptors:     (•Sampling,  Quality  contWl),  (♦Quality 
control.  Sampling),  (•Production  control.  Linear  program- 
ming). Statistical  analysis.  Decision  theory.  Probability, 
Programming  (Computers),  Statistical  lasts,  Graphics, 
Ek>onomics. 


Contents: 

The  Class  S  sub  c  of  Continuous  Sampling  Inspection  Plans 

Formulation  of  the  Unrestricted  AOQL  P:-<>blem 

Linear  Programming  Solutions 

Computational  Results  for  H  106  Plans 

Formulation  of  Two  Partially  Restricted  WOQL  Problems 

A  Cost  Model  and  Conclusions 

Description  of  Some  Continuous  Sampling 


Inspection  Plans. 


AD-601  521  Div. 

OTS  Price  $1.25 


15 


THEIR 


Electronic  Defense  Labs.,  Mountain  View 

ON  STOCHASTIC  PROCESSES  AND 

REPRESENTATIONS, 

by  Crosman  Jay  Clark.   24  Apr  64,    50p 

Contract  DA  36  039AMC00088E 


.Calif. 


LM635 
Unclassified  report 


Descriptors:  (♦Stochastic  processes.  Theory),  (*MaUjemat 
leal  models.  Stochastic  processes),  (♦Statistical  functions. 
Statistical  processes).  Statistical  analysis.  Time,  Series 
Probability,  Real  numbers.  Set  theory.  Measure  theory,  ' 
Vector  analysis,  Graphics,  Sequences. 

This  report  is  concerned  with  the  statistical  modeling  of 
physical  systems  and  various  mathematical  statements  or 
formulations  of  the  models.   Instead  of  giving  the  complete 
set  of  output-li^)ut  pairs  which  characterize  a  physical 
system,  one  may  give  the  odds  that  any  specific  ou^t  from  a 
set  of  possible  outputs  wUl  occur.   This  is  called  a  statistical 
model  of  the  system.   Another  form  of  the  statistical  model 
Is  to  give  the  odds  Ujat  at  any  specific  time  a  certain  value 
from  a  set  of  values  will  occur.   This  report  examines  both  of 
Oiese  forms  of  stettstical  modeling.   It  sets  up  a  general 
theory  of  stochastic  processes  which  Includes  Uie  theory  of 
time  series  analysis  and  examines  various  maUiematical 
representations  of  the  general  theory.   (Af  tbor) 


AD-601  536 
OTS  Price  $6.60 


Div,  15 


Microwave  Research  Inst.,  Polytechic  Inaiti  of  Brooklyn.  N.  Y. 

OPTIMAL  MULTIPUCATlVE  CONTROL. 

by  Ashok  Bho]wani  and  Peter  Derate.  Jun  64.  65p 

PIBMRI  1210  64 

Grant  AF  AFOSR453  63 

AFOSR  64  1119 

Unclassified  report 
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MATHEMATICS  -  Division  15 


Descriptors:  (♦Control  systems.  Optimization),  (*Llnear 
systems,  Control),  (•Differential  equations.  Numerical  anal- 
ysis). Integration,  Matrix  algebra.  Boundary  value  problems, 
I)ynamlc  programming.  Calculus  of  variations.  Stability, 
Dynamics,  Performance  (Engineering). 

This  study  is  concerned  with  the  optimal  control  of  systems 
whose  dynamics  are  represented  by  n  first  order  differential 
equations.   The  systems  are  linear  and  deterministic.    The 
performance  indices  considered  are  (1)  the  mean  squared 
error.  (2)  the  regulator  problem,  and  (3)  the  minimum  time 
inoblem.    Pontryagin's  maximum  principle  Is  used  to  derive 
the  optimization  equations  for  each  of  the  above  problems. 
The  general  Uieory  is  illustrated  by  various  first  and  second 
order  examples.    A  short  discussion  of  the  problem  of 
sUblllty  and  singular  control  Is  included.  (Author) 


AD-601  595  Div.  15,  25 

OTS  Price  $0.50 

Aerospace  Information  Div.,  Washington,  D.  C. 

NUMERICAL  METHOD  OF  INTEGRATING  A  SINGLE 

SYSTEM  OF  DIFFERENTIAL  EQUATION  OF  HEAT  AND  MASS 

TRANSFER  FOR  THE  CASE  OF  VARIABLE  PHYSICAL 

CHARACTERISTICS, 

by  P.  P.  Yushkov  and  L.  I.  Loginov.     1964  ,  12p 

AID   T64  27,    TT    64  11791 

Unclassified  report 

Trans,  of  p^jer  presented  at  the  Conference  on  Heat  and 
Mass  ^-ransferj  Minsk,  1961   fromfezisy  Dokladov  1 
Soobshchenii  na  Soveshchanil  po  Teplo  1  Massoobmanu. 
Moscow,  196  j}. 

Descriptors:   (•Heat  transfer.  Transport  properties),  (•Partial 
differential  equations.  Numerical  meBwds  and  procedures), 
(•Numerical  methods  and  procedures,  Integration),  Differential 
equations.  Numerical  analysis,  Taylor's  series.  Functions, 
Difference  equations.  Boundary  layer,  USSR. 


AD-601  612  Div.  15,  32 

OTS  Price  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
MAGIC,  MATHEMATICS  AND  MYSTERY, 
by  Richard  Bellman.   Jun  64,  lip   P2930 

Unclassified  r^>ort 

This  paper  was  pr^ared  for  presentation  to  the  Joint 
Automatic  Control  Committee  at  Palo  Alto,  California.  June  24 
1964. 

Descriptors:   (♦Control,  Theory),  Cybernetics,  Religion, 
Culture,  History.  Astronautics,  Physics,  Biophysics, 
Biology.  Social  sciences.  Mathematics. 

This  work  presents  some  philosophical  aspects  of  control 
theory  through  explanations  of  things  magical,  mathematical 
and  mysterious. 

AD-601  622  Div,    15 

OTS  Price  $2.00 

Coordinated  Science  Lab.,  Univ.  of  Illinois,  Urbana. 
5^A?S?S^,^°^^'*°''  ^^  NON-LINEAR  SAMPLED- 
by  Soe  M.  Win.    May  64,  74p  CSL  R210 
Contract  DA28  043AMC00073E 

unclassified  report 

Desc^rs:  (♦Nonlinear  systems,  Oatrol  systems), 
(  Control  systems.  Linear  systems),  (♦Time  studies.  Opti- 
mization). (♦Control,  Time),  Differential  equations.  Matrix 
alpbra.  Real  variables.  Determinants,  Integration,  Program- 
ming (Computers),  Digital  computers.  .      "b  «« 


Division  15  -  MATHEMATICS 


Procedures  for  the  investigation  of  controllability,  attain- 
ability and  reachability  of  sampled-daU  systems  with  satura- 
tion constraints  are  presented.   Necessary  and  sufficient  con- 
ditions for  complete  controUablUty.  attalnablUty  and  reacha- 
bility of  single-input,  time-invariant,  sampled-date  systems 
wlOi  saturation  constraints  are  given.   CoiidltiDnal  control- 
lability, attainability  and  reachability  are  IntroAiced  and  suffi- 
cient conditions  are  derived.    Complete  controllability  and 
attainability  of  time-varying  systems  are  Investigated  also. 
Simple  sufficient  conditions  are  derived  when  the  system 
matrices  are  either  asymptotic  to  constant  matrices  or  periodic. 
Procedures  for  the  formulation  of  optimal  strategies  are 
discussed.    The  optimal  strategy  used  in  this  thesis  involves 
forcing  the  system  to  the  boundary  surface  first,  and  then  to 
the  desired  state.    The  above  procedure  Is  not  only  simple, 
but  also  applicable  to  both  time-invariant  and  time- varying 
8aii4>led-daU  systems  of  arbitrary  order.   (Author) 


AD-601  623  Dlv.    15,  25 

OTS  Price  $1.50 

Coordinated  Science  Lab.,  Univ.  of  Illinois,  Urbana. 

SOME  APPUCATIONS  OF  LINEAR  GRAPHS. 

by  Wal-Kal  Chen.   May  64,   53p  CSL  R211 

Contract  DA28  043AMC00073E  ^ 

Unclassified  report 

Descriptors:  (•Algebraic  topology.  Electrical  networks), 
(♦Electrical  networks.  Algebraic  topology),  (*Graphlcs, 
StaUstlcal  analysis).  Equations,  Transformations  (Math- 
ematics), Simultaneous  equations.  Matrix  algebra. 
Algebra,  Topology,  Networks. 

Contents: 

On  the  modifications  of  flow  graphs 

Flow  graphs  and  bipartite  graphs 

An  extension  of  the  star-mesh  transformation 

A  simplified  way  of  solving  a  system  of  simultaneous 

linear  equations 
On  signal-flow  graphs 


AD-301  657  Dlv.  15 

OTS  Price  $4.60 

Brown  Univ.,  Providence  R.  I.  Dlv.  of  Applied  Mathematics. 

ESTIMATION  OF  THE  BISPECTRUM. 

Technical  rept.  no.  13, 

by  M.  Rosenblatt  and  J.  W.  Van  Ness.  Jun  64,  49p 

Contract  Nonr562  29,  Pro^.  NR042  217 

Unclassified  report 

Descriptors:  (♦Harmonic  analysis.  Statistical  processes), 
(♦Stochastic  processes,  Ncul  i3nr  systams),  (♦Statistical 
processes.  Nonlinear  systems).  Integral  transforms,  ^lecial 
functions.  Moments. 

It  is  the  purpose  of  the  paper  to  discuss  estimating  the 
weighted  and  unweighted  "oispectral  tensity  irf/ei  a  set  of 
observations  of  a  random  process.   The  relevant  properties 
(consistency  and  asymptotic  distribution)  of  the  estimates  are 
derived  for  certain  general  classes  of  processes.  (Author) 


AD-601  673  Dlv.    15,  9, 

OTS  Price  $0.75 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
THE  CONVERGENCE  OF  THE  GALERMN  METHOD  FOR 
THE  TAYLOR-DEAN  STABILITY  PROBLEM.   CONVER- 
GENCE OF  A  GENERALIZED  GALERKIN  METHOD  FOR 
CERTAIN  FLUID  STABILITY  PROBLEMS, 
by  R.  C.  DlPrima  and  R.  Sanl.    27  May  64,    30p 
RPI  Math  Rep63 
Contract  Nonr591  08;  Grant  GP2337 

Unclassified  report 

Two  Papers  on  the  Convergence  of  the  Galerkln  Method. 

Descriptors:  (♦Boundary  value  problems.  Fluid  mechanics), 
(♦Numerical  methods  and  procedures,  Series),  (♦Stability, 
Fluid  flow),  (♦Differential  equations.  Operators  (Mathe- 
matics)), Functions,  Functional  analysis.  Complex  variables. 
Matrix  aJgebra,  Green's  function.  Inequalities,  Integral 
equations.  Sequences. 
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16.   MEDICAL  SCIENCES 


AD-600  910  DlT.  16 

OTS  Price  $1.60 

Vlilblllty  Lab.,  Univ.  of  Callfbmla,  San  Diego. 

CONTRAST  THRESHOLDS  AS  A  FUNCTIPN  OF  RETAIL 

POSITION  AND  TARGET  SIZE  FOR  THE  LIGHT-ADAPTED 

EYE:   n.  DATA  SUPPLEMENT. 

bjr  John  H.  Taylor.    Feb  63,  16p  SIO  Ref9l  3 

Contract  NObe72092,  ProJ.  7621,  Taaks  718222  and 

S  FOOl  06  01 

I  UnolaMlfiad  r«port 

Descriptors:     (♦Threaholds  (Physiology),  StatlaUcal  daU), 
(♦Target  recognition.  Adaptation  (Physiology),  (♦Eye, 
Adaptation  (Physiology),  Vision.  Positioo  finding.  Targets. 

An  earlier  report  from  this  laboratory  (AD-296  243)  showed 
the  manner  In  which  the  visual  contrast  thresholds  for  circular 
targets  of  uniform  luminance  were  found  to  depend  upon  their 
position  In  tiie  Wnoc  lar  visual  field.    Thla  report  oonstttutes 
a  supplement  to  the  previous  paper,  and  oootalns  the  detailed 
experimental  results  which  were  summarUed  there.   DetaUs 
of  the  experimental  procedure  and  of  the  daU  reduction 
technique  may  be  found  in  the  primary  re**it.  (Author) 

AD-600  916  Dlv.  16 

OTS  Price  $6.60 

Stanford  Univ.,  Calit,  School  of  MedioineL 
A  STUDY  OF  IMMEDL\TE  SENSITIZATION  BY  ADSORP- 
TION OF  ANTIGENS  AND  ANTIBODIES^  VITRO. 
Annual  progress  npt., 
by  George  A.  Feigen.  1  May  64,  63p 
Contract  Nonr226  46 

JUoolassified  report 
I 
Descriptors:  (♦Antigen-antibody  reabtfobs.  Absorption 
(Biological)),  (♦Absorption  (Biological)),  (Antigen-antibody 
reactions),  ♦Allergy,  Antigens  and  antitacxUes,  Velocity, 
Tissues  (Biology),  Clostridium  tetanl.  Vaccines,  Contraction, 
Muscles,  Pharmacology,  Drugs,  Antibiotics.  Toxins  and 
antitoxins.  Electrolytes  (Physiology),  Guinea  pigs.  Heart, 
Echinodermata. 


Contents; 

Velocity  of  sensitization  of  normal  ttssueff  with  antiovalbumln 

Properties  of  non-spasmogenlc  principle  (NSP)  of  tetanus  toxin 

and  of  its  corresponding  equine  antibody 
Pharmacological  behavior  of  sea  urehin  toodn 
The  effect  of  streptolysin  on  the  release  9t  humoral  agents 

from  guinea  pig  tissues  in  relation  to  the  electrolyte  content 

of  the  heart 


AD-600  941 
OTS  Price  $0.50 


Dlv.  16 


Mississippi  Univ.,  Jackson.   School  of  Medicine. 

PHARMACOLOGICAL  STUDY  ON  CENTRAL  SYNAPTIC 

SYSTEMS  AFFECTING  MOTOR  FUNCTION. 

Annual  progress  rept.,  1  May  63-30  Apr  64, 

by  James  D.  Martlndale  and  William  C.  HqUand.   30  Apr  64, 

"P 

Contract  DA18  108  40SCML749 

Unclassified  report 

Descriptors:     (*Psyohotropio  agents,  Bl«logloal  assay), 
(♦Biological  assay.  Psychotropic  agentaf),  Drugs,  Pharma- 
oology.  Motor  reaotloos.  Central  nervous  system.  Nerve 
cells,  Muscarine,  Hyperj^ycemla,  AtropOoe,  Electroeooepha- 
lograpby.  Muscle  relaxants. 

The  effects  of  the  drug  BZ,  a  centrally  acting  atroplne-like 
substance,  on  the  electroencq>halogram8  of  conscious  dogs 
was  used  as  the  criteria  in  the  study  of  this  drug  and  the 
evaluation  of  its  antagonists.   The  Mtiwif  were  injected  intra- 


MEDICAL  SCIENCES  -  Division  16 


veoously  with  BZ,  followed  one  hour  later  by  injections  of 
possible  BZ  antagonists.   Pipradol  (Meratran)  and  meth^- 
phenidate  (Ritalin)  were  the  only  two  out  of  eight  compounds 
tested  that  were  effective  in  reversing  the  effects  of  BZ.   The 
atroplne-like  effects  of  BZ  blocked  the  effects  of  pilocarpine 
to  increased  saliva  secretion.   BZ  produced  a  mild  hyper- 
glycemia, simlliar  to  that  found  in  some  isolated  reports  in 
the  literature  on  the  effects  of  atropine. 

AD-600  960  Dlv.  16, 

OTS  Prloe  $2.26 

Radiation  Biology  Lab.,  College  Station,  Tex. 

CHRONIC  WHOLE-BODY  GAMMA  RADIATION  STRESS  IN 

THE  ALBINO  RAT  AND  MOUSE. 

Annual  progress  rept..  Mar  63- Jun  64 

by  Sidney  O.  Brown.   Apr  64,  99p 

Contract  DA49  007md957,  ProJ.  188,  Task  03-77 

Unclassified  report 

Descriptors:     (♦Whole  body  irradiation.  Radiation  effects), 
(♦Radiation  effects.  Whole  body  irradlatioi^,  ♦Hemopoietic 
system.  Radiation  sickness.  Tolerances  (Pbysiology), 
Radiological  dosage.  Dose  rate,  Rats,  Mice. 

The  recovery  of  the  hematopoietio  system  following  ejqxMure 
of  the  whole  animal  to  continuous  and  macrofractionated  doses 
of  gamma  Irradiation  was  studied.   Following  twelve  weeks  irra- 
diation e^Kjsure,  all  animals  were  plaoed  in  the  control  environ- 
ment and  the  recovery  of  the  hematiivoietto  system  evaluated. 
From  this  hematological  data  it  is  obvious  that  gamma  irradia- 
tion at  a  ratio  of  40  or  60  r  per  day  for  periods  of  twelve  weeks, 
total  doses  of  4200  and  3360  r,  does  not  do  sufficient  permanent 
damage  to  interfere  with  complete  recovery  of  the  peripheral 
blood  picture.    Ejqwsure  of  12  weeks  dose  rates  In  excess  of  50 
r  per  day  would  be  necessary  to  produce  sufficient  damage  to 
prevent  recovery  of  the  hematopoietic  system. 


AD-600  977  Dlv.  16,  23 

OTS  Price  $0.50 

Naval  School  of  Aviation  Medicine,  Pensaoola,  Fla. 

THE  RELATIONSHIP  OF  SMALL  VISUAL  ACUITY  DEFECTS 

TO  THE  ABILITY  TO  COMPLETE  FLIGHT  TRAINING  AND 

PERFORM  IN  OPERATIONAL  FLYING.   A  TEN-YEAR 

PROGRESS  REPORT. 

Rept.  no.  2 

by  Wayne  L.  Erdbrink  and  Robert  E.  Kinneman.  9  Apr  63, 

13p 

Pro].  MR005  13  3001.  Task  3 

Unclassified  report 

Descriptors:  (♦Visual  acuity,  PUots),  (♦PUots,  ^sual  acuity), 
(♦Eye,  Patijology),  Vision,  Aviation  personnel.  Air  toree 
personnel.  Physical  fitness.  Performance  (Human),  Medical 
examination.  Selection. 

At  the  end  of  a  ten-year  period,  116  men  with  small  visual 
acuity  errors  have  had  an  opportunity  to  complete  fllriit 
training  as  a  result  of  this  study.    Eighty-tour  of  these 
actually  completed  training  and  have  been  designated  naval 
aviators.   The  attrition  rate  in  training  and  in  the  fleet 
compares  quite  favoraWy  with  what  is  seen  overall  in  visually 
(piallfled  subjects.   There  has  been  no  attrition  resulting  from 
progressive  myopia  or  other  visual  defects  in  any  of  the 
student  aviators  or  flret  tour  pilots  of  this  group.   Only  tour 
aviatore  from  Uils  study  (4.9  per  cent  of  those  designated)  have 
been  grounded  as  a  result  of  decreased  visual  acuity,  and  all 
of  these  had  completed  their  obligated  service  prior  to 
grounding.   This  evaluation  indicates  tiiat  student  naval 
avlaton  with  small  visual  deftets  are  not  compromised  in 
their  ability  to  become  designated  or  complete  their 
obligated  service.   (Author) 
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AD-600  981  Div.  16 

OTS  Price  $2.25 


AD-601  063 
OTS  Price  $0.76 


DlT.   16 


nr  Research  Inst.,  Chicago.  HI. 

MECHANISM  OF  SNAKE  VENOM  ACTION. 

Final  technical  fept.,  1  Apr  62-31  May  64. 

by  GeoiiKe  B.  Sumyk  and  Philip  Kashin.  31  May  64,  9^ 

Contract  OA49  193MD2262 

Unclassified  report 

Descriptors:  (*Venom8,  Immune  serums).  {*lmmune 
serums,  Venoms),  Reptiles.  Bites  and  sUngs.  Labeled  sub- 
stances, Autoradiography,  Gamma  globulin.  Tracer  studies. 
Immunity.  Antigen- antibody  reactions.  Toxins  and  antitoxins. 
Nervous  system.  Mice. 

The  in  vivo  distribution  of  radioiodlne-labeled  snake  venoms 
and  the  preparation  of  a  specific  antiserum  to  the  venom 
neurotoxin  were  ti>e  objectives  of  this  research.   Whole-animal 
autoradiographic  studies  showed  tliat  the  lat)eled  venoms  were 
readily  metabolized  in  mice  and  were  excreted  by  various 
routes.    Marked  localization  of  cobra  (Naja  naja)  and  rattle- 
snake (Crotalus  t.  terrificus)  venoms  in  tlie  renal  cortex  was 
observed.    The  cottonmouth  moccasin  (Agkistrodon  p.  plscivorus) 
venom  accumulated  in  the  liver.    Intravenously  administered 
radioiodinated  antivenln  concentrated  at  the  site  of  intra- 
muscular venom  injection.    Antiserum  to  the  neurotoxin  of 
cobra,-Venom  was  produced  In  rsU>bits  and  the  gamma  globulin 
fraction!  isolated.    The  antineurotoxln  preparation  protected 
mice  against  the  wtiole  cobra  venom  between  2  and  3  times 
better  than  conunercial  antivenln  and  neutralized  up  to  15-kg 
mouse  LO  (50)  doses  of  the  neurotoxin.   Immunologic  cross- 
reactions  among  venoms  of  several  cobra  species  were  oberved. 
(Author) 
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Storage  studies  of  irradiated  treated  ground  meat  showed 
that  proteolysis  oould  be  most  effectively  inhibited  by  treat- 
ments which  reduced  the  pH  to  less  than  5,  and  by  NaCU 
(Author) 
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The  objectives  were:   (1)  to  study  aspects  of  the  behavior  of 
flying  albatrosses  (Gooney  Birds)  that  might  be  used  to  develop 
an  acoustic  barrier  to  prevent  their  crossing  the  runways,  and 
(2)  to  set  up,  on  the  basis  of  these  fundamental  studies,  a  pilot 
scale  Installation  to  test  the  practicality  of  this  type  of  control. 
Extensive  observations  were  made  on  flight  activity  and  re- 
sponses of  flying  birds  to  a  variety  of  sounds  broadcast  at 
high  Intensities  (about  120  db.  at  a  meter  from  the  speaker). 
Among  sounds  which  caused  up  to  50%  of  flying  albatrosses 
to  veer  away  at  distances  up  to  700  feet  were:   distress  call  of 
black-footed  albatross,  helicopter  auto-rotation  noise,  and 
ott>er  aircraft  noises.    The  first  two  proved  most  effective  in 
turning  back  fljrlng  birds,  and  were  used  for  the  pilot  scale 
Installation.   The  installation  was  set  up  at  the  runway  inter- 
section, broadcasting  sound  southward  across  one  runway. 
Sound  was  applied  during  aircraft  take-offs  and  landings  on 
40  randomly  selected  days  out  of  90  in  February,  March,  and 
April,  1964.   Comparisons  were  made  between  numbers  of  birds 
crossing  before  and  during  sound  applications,  and  of  numbers 
of  bird  strikes  by  planes  on  days  which  sound  was  applied  and 
on  days  with  no  sound.   Crossings  and  strikes  were  both  re- 
duced about  36%  during  sound  application,  the  reduction  being 
statistically  very  highly  significant.    High  Intensity,  low  fre- 
quency noises,  therefore,  seem  to  have  promise  for  alleviating 
the  Gooney  Bird  problem  at  Midway.  (Author) 
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Polarographlc  studies  of  several  antiradlation  drugs  were 
performed  and  it  was  found  that  although  the  mercaptans  be- 
have alike  a  remarkable  difference  exists  in  the  polarography 
of  tJ»eir  disulfides.   The  catalytic  mercaptan  waves  were 
studied.   Under  favorable  e;q>erlmental  conditions  these  waves 
can  be  applied  to  the  quantitative  determination  of  traces  of 
mercaptans,  disulfides,  and  thlosulfates.  and  in  tlie  study  of 
the  changes  which  occur  in  albumin  upon  ultraviolet  (UV)   • 
irradiation  In  the  absence  and  presence  of  radiation  protective 
agents.   The  experiments  show  that  antiradlation  drugs  can 
preclude  denaturation  of  albumin  through  UV  Irradiation.   The 
effects  of  UV  Irradiation  prior  to  Investigating  the  changes  in 
albumin  upon  exposure  to  ionizing  irradiation  were  also  studied 
since  the  reactions  occurring  during  UV  irradiation  probably 
precede  those  which  occur  xjpon  exposure  to  high  energy  irra- 
diation.  A  quantitative  study  of  structural  changes  in  albumin 
is  the  determination  of  the  reactivity  of  sulfhydryl  and  disulfide 
groups  in  relation  to  physical  changes,  such  as  viscosity  and 
optical  rotation  of  the  protein  iqx>n  exposure  to  radiation  in  the 
presence  and  absence  of  radiation  protective  agents.    In  this 
way  it  is  possible  to  obtain  a  better  insight  into  the  mechanism 
of  the  radiation  effects  on  protein  and  of  the  action  of  radiation 
protective  agents  in  biological  systems.    (Author) 
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Bacterial  aerosols.  Airborne,  Lungs. 

The  effects  of  continuous  exposure  to  low  dose  rata  gamma 
radiation  on  susceptibility  to  Infection  were  Investigated  by 
determining  tlie  effects  of  such  exposure  on  mice  challenged 
with  airborne  Listeria  monocytogenes.   Following  continuous 
exposure  to  low  dose  rate  gamma  radiation,  the  susceptibility 
of  mice  to  airborne  Listeria  monocytogenes  Infection  Increased. 
Impaired  clearance  (mechanical  removal  or  killing)  of  L.  nx>no- 
cytogenes  from  the  lungs  of  irradiated  mice,  at  a  short  inter- 
val after  Infection,  was  demonstrated.   The  results  Indicated 
that  both  greater  bacterial  proliferation  and  delayed  disappear- 
ance of  the  organism  occurred  in  the  organs  of  irradiated  mice 
following  subletlial  aerosol  challenge.    E^Qwsure  to  a  lethal  dose 
of  the  bacterial  aerosol  resulted  in  comparaUe  proliferation 
rates  in  the  organs  of  Irradiated  and  non-irradiated  mice.    Ear- 
lier deaths  were  observed  in  the  irradiaUd  animals.  (Author) 
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Evaluation  of  endocrine  function  has  beei  performed  In  35 
patients  with  disease  involving  the  hypothalamus  or  pltiutary. 
Almost  all  of  these  patients  presented  with  no  clinical  evidence 
of  endocrlnopathy.    The  most  frequenUy  found  abnormality 
was  an  alteration  of  the  pattern  of  the  dlumal  variation  of  the 
plasma  17-hydroxycortlco8terold8  (OHCS).    This  abnormality 
occurred  In  16  of  18  patients  with  hypothalamic  disease  and 
6  of  12  patients  with  sellar  disease.    In  3  cases  with  abnormal 
curves  who  showed  clinical  improvement  following  radiother- 
apy, the  pattern  of  diurnal  variation  of  the  plasma  17-OHCS 
became  normal,  whereas  in  2  patients  wjtti  abnormal  curves 
wJio  experienced  no  clinical  Improvement  following   radio- 
therapy the  curves  remained  abnormal.   Blood  serotonin  levels 
were  decreased  or  immeasurable  in  8  of  11  patients  with 
hypothalamic  disease  and  4  of  8  patients  with  sellar  disease. 
Patients  with  central  nervous  system  disease  outside  the  hypo- 
thalamic-limbic system  area  appear  to  have  normal  blood 
serotonin  levels.   The  Metoplrone  test  did  not  appear  to  be  of 
great  value  in  disclosing  possible  endocrine  deficits  in  this 
group  of  patients.    It  was  abnormal  in  only  2  of  17  patients 
with  hypothalamic  disease  and  2  of  13  patients  with  sellar 
disease.    (Author) 
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Low  dose  rate  irradiation  with  either  gamma-rasrs  or  fast 
neutrons  resulted  in  fewer  chromosome  abnormalities  in  liver 
and  bone  marrow  than  did  comparable  high  dose  rate  irradia- 
tion with  X  rays  or  neutrons.    Neutrons  generally  produced 
more  aberrations  than  the  low  radiations,  but  a  dose  rate 
effect  was  ^parent  with  both  types  of  radiation.    Unstable 
chromosome  aberrations,  as  well  as  total  aberrations,  were 
reduced  In  Uie  low  dose  rate  groups,  evidence  for  the  action  of 
an  intracelliUar  repair  process.   For  both  technical  and  theo- 
retical reasons,  the  liver  and  bone  marrow  are  not  ideal  systems 
for  quantitative  studies  of  the  effects  of  ionizing  radiation  on 
mammalian  chromosomes.   In  a  few  mice,  the  clonal  chromo- 
some changes  provided  a  means  of  identifying  myeloid  ceUs 
in  Uie  liver  preparations.   Dividing  diploid  cells  in  both  the 
marrow  and  liver  showed  the  same  chromosome  change  and 
were  apparontiy  derived  from  a  common  radiation-damased 
ancestor.  (Author) 
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The  effects  of  various  stressors  iqwn  EEG  activity  and  per- 
ceptual processes,  under  conditions  of  intermittent  photic 
stimulation  between  frequencies  cf  4-18  cps  were  investigated. 
The  various  stressors  combined  with  photic  stimulation  include 
pulsating  white  noise,  both  in  phase  and  out  of  phase  with  photic 
stimulation,  sleep  deprivation,  and  pharmacologically  pro- 
duced respiratory  alkalosis.   Three  aspects  of  the  EEG  re- 
sponse to  photic  stimulation  were  evaluated:    degree  of  EEG 
activation:  pattern  of  photic  driving  response;  and  level  of 
alertness,  as  manifested  by  EEG  changes  during  recording. 
The  method  developed  and  employed  for  converting  the  fre- 
quency analysis  of  EEG  daU  from  analog  to  a  digital  form 
suitable  for  computer  processing  is  described.   Scorces  on  the 
Wltkin  test  of  pero^tual  embeddedness  and  subjects'  reports 
of  sensations  experienced  during  photic  fUcker  were  recorded, 
analyzed  and  related  to  the  EEG  findings.  (Author) 
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In  human  erythrocytes,  the  turnover  rate  of  phosphatidic  acid 
phosphorus  Is  between  .00005  and  .003  m  moles  per  hour  per  L 
of  red  Wood  cells.    Incorporation  of  orthophosphate  P32  into 
erythrocyte'  phosphatidic  acid  varies  with  the  intracellular 
concentration  of  inorganic  phosphorus  and  is  independent  of  the 
presence  or  absence  of  adenosine  triphosphates  (ATP). 
Neither  stimulaUon  of  active  Na(+)  transport  nor  the  presence 
of  ouabain  effect  incorporation  of  P32  into  erythrocyte  phos- 
phatidic acid.   The  lipid  composition  of  erythixwytes  from 
patients  with  hereditary  spherocytosis  (H.S.)  is  normal.   Hemo- 
globin free  ghosts  prepared  from  such  erythrocytes  contain  all 
the  lipid  present  in  the  intact  cell.   The  same  lipids  as  in  normal 
cells  are  extractaUe  with  chloroform  from  such  H.  S.  ghosts. 
The  incorporation  of  P32  into  ATP  and  glycolytic  intermedi- 
aries and  inorganic  phosphorus  in  erythrocytes  from  patients 
with  hereditary  spherocytosis  appears  to  be  identical  to  that 
observed  in  normal  red  blood  cells  for  periods  of  up  to  six 
hours.   The  lipid  composition  of  elliptocytes  appears  to  be 
abnormal.  (Author) 


The  measurement  of  Young's  modulus,  the  breaking  strength 
and  the  breaking  index  in  the  stretching  of  tissues  of  the  dog 
and  of  humans  is  described.    The  breaking  index  is  defined  as 
the  ratio  of  brealcing  strength  to  Young's  modulus.    These 
measurements  were  made  by  static  determinations  of  the 
stress-strain  relationship.   Some  twenty-three  different  tissues 
or  segments  of  tissue  were  used  in  these  tests.    The  results 
reported  have  an  accuracy  of  the  order  of  25%.   The  values 
reported  on  the  few  samples  of  human  tissue  studied  are  dif- 
ferent only  to  a  small  degree  from  the  values  found  for  the 
tissues  of  the  dog.   The  values  for  Young's  oKXhilus  ranged 
from  5.7  x  600  dynes  per  square  centimeter  for  the  transverse 
direction  around  the  aortic  arch  to  110  x  600  dynes  per  square 
centimeter  for  the  skin  of  the  abdomen.   The  values  for  the 
breaking  strength  ranged  from  3.3  to  44.4  kilograms  per 
square  centimeter  for  the  same  tissues.   The  breaking  Index 
rangee  from  0.17  for  the  longitudinal  direction  of  the  mid- 
esophagus  to  0.71  for  the  longitudinal  direction  in  the  same 
organ.   (Author) 
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The  influence  of  anesthesia,  the  breathing  of  100  percent 
oxygen  and  the  effects  of  having  a  full  compared  with  an  empty 
stomach  on  the  resonant  frequencies  of  thoracic  and  abdominal 
regions  of  the  dog  were  determined.    The  resonant  frequencies 
were  determined  from  photographs  made  with  a  specially  de- 
signed X-ray  kymograph.   The  photographs  showed  the  motion 
of  radiopaque  implants  in  various  visceral  regions.    At  the 
point  of  resonance,  the  motion  of  the  implant  was  at  a  maximum 
compared  with  the  motion  of  the  oscillating  test  system  upon 
which  the  animal  was  fastened.   In  the  animals  studied,  the  vis- 
ceral c(Hitents  of  the  thorax  had  resonant  frequencies  in  the 
range  of  3.8  to  7.4  cycles  per  decond  with  a  mean  value  of 
5.1  cycles  per  second.   There  was  no  slgnificent  change  in 
resonant  frequencies  in  going  from  one  to  another  of  the  con- 
ditions studied.   There  was  some  slight  indication  of  a  decrease 
in  resonant  frequency  in  the  abdominal  viscera  when  the  stomach   »  is  shown  here  that  if  this  simplifying  assumption  is  omitted. 
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A  previously  developed  theory  of  partictilate  electron  con- 
duction enzymes  was  based  on  a  model  of  an  enzyme  particle 
catalyzing  the  oxidation-reduction  of  two  different  substrates 
at  two  different  enzymatic  sites  on  the  same  particle  with 
conduction  of  electrons  between  the  two  sites  through  the 
enzyme  particle.   Using  the  simplifying  assumption  that  the 
per  cent  reduction  of  the  second  substrate  is  held  constant, 
there  was  previously  shown  to  be  a  hjrperbollc  relationship 
between  the  first  order  rate  constant  (k')  and  the  sum  (C  sub 
X)  of  oxidized  plus  reduced  substrate,  of  the  form  k'°a^ha/(C 
sub  X  +  beta),  where  alpha  and  beta  are  positive  constants. 


was  filled  with  food  as  compared  with  the  other  conditions 
where  the  stomach  was  empty.   The  measured  values  of  the 
amplitude  magnification  and  damping  for  the  regions  studied 
are  also  presented.    (Author) 
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a  positive  constant  is  added  to  the  right  band  side  of  this 
equation,  which  describes  exactiy  the  experimental  data  of 
Smith  aid  Conrad  on  cytochrome  oxidase.   If  electron  trans- 
port is  assumed  to  be  coupled  to  Ion  transport,  this  equation 
becomes  k'=(alpha/C  sub  x) -gamma  (where  gamma  Is  a  posi- 
tive constant)  which  describes  the  experimental  data  of  Eadle 
and  Gale  on  pyruvic  carboxylase  of  yeast.   It  seems  probable 
that  the  same  theory  is  applicable  to  coupled  Ion-ion  transport 
and  coupled  electron-electron  transport  in  both  membraitous 
systems,  and  in  particulate  preparations  consisting  of 
membrane  fragments.  (Author) 


AD-601  206 
OTS  Price  $1.10 


Div.  16 


Washington  Univ.,  Seattie,  Wash. 

CONSTRUCTION  AND  OPERATION  OF  A  CONTINUOUS 

ENVIRONMENTAL  ENRICHMENT  APPARATUS  FOR  MARINE 

MICROORG  ANISMS. 

Final  scientific  rept. 

by  Roy  E.  Kalllo  and  Charles  A.  Evans.    g96J  4p 

C<mtract  Nonr447  30,  ProJ.  NR103  502 

Unclassified  report 
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Daacriptors:  (♦Marine  biology,  ControUiad  environment), 
(*CoBtrolled  environment,  Marine  biology).  Environment, 
Instrumentation,  pH,  Microorganisms,  Plankton,  Algae, 
Bacteria,  Aquatic  animals.  Temperature,  Sea  water, 
Bubacteriales,  Myxobacteriales,  Organic  materials.  Food, 
Decomposition,  Plastic  coatings,  AntifoUlng  coatings, 
Fluorocarbons,  Silicon  coatings,  Coulktlaf  methods. 

The  dUIIculttes  in  the  designing,  construdtlon  and  mainten- 
ance of  an  apparatus  which  will  maintain  sea  water  at  a  con- 
stant temperature  and  pH  are  discussed.    Provision  was  made 
tor  carefully  metered  additions  of  inorganic  and  organic 
nutrients.    Populations  of  particles  were  counted  with  the 
Coulter  .Counter  but  considerable  'difficulty  in  precise  counting 
was  Incountered  for  several  reasons:  (1)  Debris  in  raw  sea 
water  was  counted  along  with  organisms,  (2)  Many  marine  forms 
attached  to  debris  resulted  in  high  counts  of  larger  sized  parti- 
cles which  actually  represented  a  large  number  of  much 
smaller  organisms.  (3)  Noise  In  the  Counter  was  bad  In  the 
0.5  microns  range,  and,  (4)  SessUe  organisms  in  the  vessel 
•ad  on  the  orifice  of  the  counter  complicated  long  experiments. 
A  number  of  ancillary  studies  have  been  initiated  to  alleviate 
these  problems.    The  problem  of  sessile  organisms  was 
partially  solved  by  coating  all  surfaces  ejqiosed  to  sea  water 
with  several  fluorocarbon  coatings. 


AD-601  234 
OTS  Price  $1.00 


Div.  16 


Hine  Labs.,  Inc.,  San  Francisco,  Calif. 

A  STUDY  OF  THE  MECHANISM  OF  ACUTE  TOXIC  EFFECTS 

OF  HYDRAZINE,  UDMH.  MMH,  AND  SDMH. 

Technical  documentary  r^t.,  Sep  62-Sep  63, 

by  Francis  W.  Weir,  Jesus  H.  Nemenzo,  Swanson  Bennett  and 

Frederick  H.  Meyers.  Apr  64,  32p 

Contract  DA18  108AMC19A,  Pro].  6302,  Ussk  630202 

AMRL  TDR64  26 

Unclassified  r^wrt 

Descriptors:  (♦Hydrazines,  Toxicity),  (♦Toxicity,  Hydra- 
zines), Drugs,  Biological  assay,  Hyiiraztne,  Central  nervous 
system.  Autononjic  nervous  system.  Cerebral  cortex.  Anti- 
convulsants, Air  pollution,'  Barbituates,  Aldehydes,  Hydan- 
toins,  Reserplne,  Chlorpromazine,  Vitamin  B  complex. 
Local  anesthetics.  Anticonvulsants,  Strychnoe  alkaloids. 
Cardiovascular  system,  Propellants,  Hazards. 

The  mechanism  and  site  of  toxic  activity  of  hydrazine,  UDMH 
(1,1-dimethylhydrazine),  MMH  (methylhydrazlne),  and  SDMH 
(1,2-dlmethylhydrazine)  were  investigated  by  acute  toxicity 
studies  in  mice,  by  studying  cardiovascular  and  autonomic 
effects  in  dogs,  by  noting  the  effect  on  convulsions  of  transec- 
tion of  the  central  nervous  system  at  several  levels  in  dogs, 
and  by  evaluating  selected  protective  agents  In  mice.    Four 
separate  mechanisms  of  action  are  suggested  by  differences 
in  pharmacologic  activity.   SDMH  has  a  markedly  delayed 
toxicity.  In  mice,  as  compared  to  the  other  hydrazines.    MMH 
manifests  its  MAO  inhibitory  activity  by  intensifying  the 
response  to  tyramine.   Hydrazine  convulsions  are  cortical  in 
origin,  while  UDMH,  SDMH  and  MMH  convulsions  originate  in 
a  pre-pootiae  area.   Protection  from  conwlsions  and  death 
due  to  hydrazine  is  afforded,  in  mice,  by  ayiginlne  or  ornithine. 
Protection  Is  provided  from  the  effects  of  both  UDMH  and 
MMH,  In  mice,  by  pyrldoxine  and  amlno-oxyaoetic  add. 
p-chlorobenzaldehyde  and  p-nitrobenzalde»yde  protect  against 
the  effects  of  UDMH,  but  not  MMH;  p-dimcfthyUminobenzal- 
dehyde  protects  against  the  effects  of  MMH  but  not  UDMH 
(Author) 


AD-601  248 
OTS  Price  $2.50 


DiT.   16,  11 


Prevention  of  Deterioration  Center,  NAS-NHC. 

Washii^ton,  D.  C. 

MICROBIOLOGICAL  ACTIVITIES  IN  PETROLEUM  AND 

PETROLEUM  PRODUCTS. 

An  annotated  bibliograptay, 

oomp.  by  Richard  W.  H.  Lee.  %%  Jul  68.  lOi  1 1 

PDC  S63  034,  PDL48377  ™ 


MEDICAL  SCIENCES  -  Division  16 


Unclassified  report 

Descriptors:  CMlcrobiology.  Petroleum).  CPetroleum 
Microbiology),  BlbUographies.  Abstracts  BloloS         ' 
RW^*;  "y'l««»'bo«s.  Fungi,  Molds,  Culture  m^dia. 
Biochemistry,  Microorganisms,  Lubricants.  Fuels 
Fuel  contamination.  Corrosion. 

AD-601  262  Div.    16 

OTS  Price  $3.00 

Army  Biological  Labs.,  Frederick.  Md. 

BACTERIOLOGY  OF  PLAGUE  BACILLUS. 

by  V.  M.  Tumanskii.   A»»  63.   191p 

ABL 

19Trans  876,  TT  64-11745 


Unclassified  report 

Trans,  of  mono.  Mlkrobiologiya  Chumy  (Microbiology  of  the 
Plague)  Moscow,  1958,  p.  2-268. 

Descriptors:  (♦PasteureUa  pestis).  History,  Identification, 
ViabUity,  Morphology  (Biology),  Diagnosis,  Diagnostic  agents. 
Bacteriophages,  Culture  media.  Toxicity,  Epidemiology, 
Antigens  and  antibodies,  USSR 

The  question  of  the  significance  of  bacteriological  diagnosis 
of  plague  and  the  matter  of  prc^hylaxis  and  control  of  this 
Infection  are  presented.   Descriptions  of  the  morphology, 
cultural  properties,  chemical  composition  and  biochemistry  <rf 
the  plague  bacillus.  Its  viability  In  Uie  oi^anism,  and  in  items 
In  the  external  environment  are  presented.   Data  are  presented 
on  the  plague  bacillus  antigens,  its  pathogenicity,  virulence, 
toxicity  and  bacterlophagla.   There  is  a  brief  description  of  the 
clinical  picture  of  the  various  forms  of  plague  and  their  clinical 
diagnosis.   Sufficient  attention  is  also  given  to  questions  of 
identifying  the  plague  bacUlus,  and  in  particular  the  differential 
diagnosis  of  the  agent  of  plague  and  that  of  pseudotubereulosls 
in  rodents.    Brief  data  are  also  given  on  the  microbiological 
dla^Bls  of  infections  which  by  their  clinical  picture  may  be 
confused  with  plague.   A  special  chapter  Is  devoted  to  Uie 
presentation  of  methods  of  more  rapid  diagnosis  of  plague  both 
during  examination  of  patients  and  cadavers  and  of  objects  In  the 
external  environment.   A  compUation  of  bibliographical  data  on 
qpiesOons  of  bacteriology  and  bacteriological  diagnosis  of 
plague  covering  both  Soviet  and  foreign  authors,  as  weU  as  Uie 
author's  personal  Investigations  is  Included.    (Author) 
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OTS  Price  $0.75 
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Kentucky  Univ.,  Lexington.  School  of  Medicine. 
THE  PHYSIOLOGY  OF  MECHANICAL  TRAUMA. 
Annual  progress  rept.,  1  Jun  63-31  May  64 
by  Benjamin  F.  Rush.  Jr.  15  Jun  64,  26p 
Contract  DA49  193MD2348 

Unclassified  report 

Descr^»tors:  (♦Shock  (Physiology).  Physiology),  Oxygen 
consumption.  Artificial  respiration.  Blood  pressure. 
Hematocrit,  Cardiography,  Hemorrhage,  Drugs,  Vasoactive 
agents.  Kidneys,  Necrosis,  H^arln,  Blood  transfusions. 
Blood  circulation.  Blood  volume. 

Contents: 

Metiiods  of  evaluating  oxygen  consumption:   The  use  of 
assisted  respiration; 

Chuiges  of  oxygen  con8unq)tion  In  shock:   Correlation  with 

other  known  parameters; 
1^  effect  of  treatment  wiUi  dibenzyllne  on  tiie  response  to 

hemorrhagic  shock; 
Effects  of  assisted  respiration  on  oxygwi  oonsunmtion  in 

hemorrhagic  shock;  and 
MortaUty  and  renal  tubular  necrosis  in  hemorrhaalc  shock 

in  dogs:   The  effect  of  blood  handling.  ^^ 
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AD-601  281  Dlv.  16,  32 

OTS  Price  $1.10 

Prevention  of  Deterioration  Center,  NAS-NRC,  Washington, 

D.  C. 

BIBUOGRAPHY  ON  MICRCXDRGANISM  CONTROL  BY 

IONIZING  RADIATION. 

Sep  60,  9p    PDC  S60  051,  PDL42277 

Unclassified  report 

Descriptors:     (*Microorgani8ms,  Radiation  effects), 
(•Radiation  effects.  Microorganisms),  (♦BibUographies, 
Fungus  deterioration),  (*Fungu3  deterioration.  Bibliog- 
raphies), Bacteria,  Fungi,  Inhibition,  Insect  control. 

The  bibliography  contains  48  entries  on  the  effects  of  ioniz- 
ing radiation  on  microorganisms  for  the  prevention  of 
deterioration. 

AD-601  303  Dlv.    16,  14,  32 

OTS  Price  $1.10 

Prevention  of  Deterioration  Center.  NAS-NRC, 

Washington,  D.  C. 

INTRODUCTORY  BIBUOGRAPHY  ON  COLLECTION, 

IDENTIFICATION,  AND  STORAGE  OF  ANAEROBIC 

BACTERIA.  ' 

corap.  by  Richard  W.  H.  Lee.    26  Mar  62.   8p 

PDC  S62  010,  PDL43215 

Unclassified  report 

Descriptors:   (♦Bibliographies,  Bacteria), 

(♦Bacteria,  Bibliographies),  ♦Degradation,  Microbiology, 

Marine  biology,  Identification,  Storage,  Collecting  methods. 

Materials. 

This  fifty-four  entry  bibliography  contains  foreign  and 
domestic  references  on  identification,  Reparation  and  culture 
techniques  in  regard  to  anaerobic  bacteria.    These  reports 
are  generally  related  to  materials  deterioration,  marine 
biology,  petroleum  and  corrosion  of  noetals. 


AD-601  308 
OTS  Price  $1.10 


Dlv.    16 


A  life  support  support  system  for  exposing  experimental 
animals  to  artificial  atmospheres  is  described.   This  system 
was  used  to  subject  mature,   male,  Caesarean-delivered, 
albino  rats  to  essentially  100  per  cent  oxygen  at  pressures  of 
725,  650,  550,  and  250  mm  Hg.    The  environmental  variables 
of  temperature,  pressure,  relative  humidity,  PC02,  and  P02 
were  controlled  within  certain  desired  limits.   The  purpose 
of  the  oxygen  exposures  was  to  determine  the  hazard  to  rats  of 
breathing  pure  oxygen  at  pressures  of  less  than  one  atmos- 
phere, for  prolonged  time  periods.    After  exposure  the  dead 
and  surviving  animals  were  examined  grossly  and  mlcrosoop- 
Ically  for  pulmonary  damage.   The  survival  time  of  rats 
appears  to  be  inversely  related  to  the  oxygen  partial  pressure. 
Their  survival  time  begins  to  be  appreciably  lengthened  at  a 
pressure  lying  somewhere  between  550  and  650  mm  Hg.  (Author) 


AD-601  340  Dlv. 

OTS  Price  $0.50 


16 


Peter  Bent  Brlgham  Hospital,  Boston,  Mass. 

THE  PREVALENCE  AND  IMPORTANCE  OF  PPLO  AND  L 

FORMS. 

Annual  progress  rept.  1  Sep  63-1  Jun  64 

by  Ruth  B.  Kundsin  and  Carl  W.  Walter.    11  Jun  64,  9p 

Contract  DA49  193MD2494 

Unclassified  report 

Descriptors:    (♦Mycoplasma,  Mutations),  (♦Mutations, 
Mycoplasma),  (*Epldemiology,  Mycoplasma),  Identification, 
Etiology,  Respiratory  diseases.  Medical  personnel,  Contam- 
ination, Hospitals,  Culture  media.  Lungs,  Diseases,  Bronchi, 
Respiratory  system.  Infectious  diseases,  Proteus,  Staphy- 
lococcus aureus.  Disease  vectors. 

This  study  was.  carried  out  to  determine  whether  or  not 
Mycoplasma  or  L  forms  could  be  Isolated  from  clinical  as  well 
as  autopsy  specimens  and  whether  their  prevalence  Indicated 
that  further  study  as  to  Identification  and  epidemiology  was 
warranted. 


Prevention  of  Deterioration  Center,  NAS-NRC, 

Washington,  D.  C. 

A  SELECT  BIBUOGRAPHY  ON  AEROMICROBIOLOGlCAL 

STUDIES. 

comp.  by  Richard  W.  H.  Lee.   24  Aug  62,   9p 

PDC  S62  040,    PDL44736 

Unclassified  report 

Descriptors^  (♦Bibliographies,  Microbiology), 
(♦Microbiology,  Bibliographies),  (♦Aerobiology,  Bibliog- 
raphies), Microorganisms,  Fungi,  Bacteria,  Upper 
atmosphere.  Airborne. 

A  Ubliogrs^hy  of  52  references  on  aeromicroblology  is 
given. 

AD-601  331  Dlv.    16 

OTS  Price  $2.25 

Aviation  Medical  Acceleration  Lab.,  Naval  Air  Development 
Center,  Johnsville,  Pa. 

PATHOPHYSIOLOGY  OF  PULMCMilC  TOXICITY  IN  RATS 
EXPOSED  TO  100  PER  CENT  OXYGEN  AT  REDUCED  PRES- 
SURES, 

by  Kenneth  H.  Dlckerson.    5  May  64,  85p 
NADC-ML  6403 

Unclassified  report 

Descriptors:   (♦Toxicity,  Oxygen  consumption),  (♦Oxygen, 
Toxicity),  ♦Controlled  atmospheres.  Life  support.  Rats, 
Space  flight.  Space  environmental  conditions.  Barometric 
pressure,  Temperatiire,  Humidity,  Survival,  Space  medicine. 
Lungs,  Respiration. 


AD-601  353 
OTS  Price  $0.50 


Dlv.  16 


Naval  Radiological  Defense  Lab.,  San  Francisco,  Calif. 
EFFECT  OF  PARTIAL  HEPATECTOMY  ON  DNA  SYNTHE- 
SIS AND  MITOSIS  IN  HETEROTOPIC  PARTIAL  AUTOGRAFTS 
OF  RAT  LIVER. 

by  G.  F.  Leong,  J.  W.  Grisham,  B.  V.  Hole  and 
M.  L.  Albright.  23  Apr  64,  20p 
Pro].  MR005  08  1200,  Task  5 
NRDL  TR743 

Unclassified  report 

Descriptors:  (♦Uver,  Cells  (Biology)),  (♦Cells  (Biology), 
Uver),  (♦Desoxyribonuclelc  acids.  Synthesis),  Mitosis, 
Biosynthesis,  Transplantation,  Regeneration,  Blood  circula- 
tion. Arteries,  Veins,  Excision,  Rats. 

Functioning,  heterotopic,  partial  hepatic  autografts  without 
portal  blood  supply  were  used  to  investigate  factors  controlling 
regeneration  of  liver  after  partial  hepatectomy  In  rats.    Fol- 
lowing partial  hepatectomy  DNA  synthesis  and  mitosis  in 
grafts  were  virtually  identical  to  that  occurring  In  residual 
livers  cf  the  same  animals.   These  results  are  consistent  with 
a  feedback  mechanism  controlling  hepatocytic  proliferation, 
active  throu^K>ut  the  body  and  distributed  through  the  systemic 
circulation  (blood-borne).   The  nature,  origin,  and  manner  of 
action  of  the  feedback  mediator  are  not  indicated  by  this  study. 
This  study  also  confirms  that  portal  blood  and  increased  he- 
patic blood  flow  are  unnecessary  for  proliferation  of  hepato- 
cytes.  (Author) 
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AD-601  354  DlT.  16 

OTS  Price  $0.50 

Army  Biological  Labs.,  Frederick,  Md. 
DIFFERENTL\TION  OF  THE  MICROBES 
PSEUDOTUBERCULOSIS  OF  RODENTS, 
by  R.  Kh.  Yafaev.  Nov  63,  8p 
ABL  Trans950  TT  64  11754 


<>F  PLAGUE  AND 


UnolaBSifled  report 


Trans,  of  Zhumal  MlkroUologll,  Epldemiologil  1 
Immunobiologii  (USSR)  1963,  no.  5,  p.  23-26. 

Descriptors:  (*PasteureUa  pestis,  Identlflcatioa), 
Bacteria,  Culture  media.  Immune  serume.  Antigens  and 
antibodies,  Antigen  -  antibody  reactions;.  Agglutinins, 
Diagnotic  agents,  Etiology,  USSR,  Rodeitta. 

To  differentiate  the  plague  and  pseudotuberculosis  microbes 
a  highly  specific  and  simple- reaction  is  »4ggested.   The 
reaction  consists  In  carbon  agglomeration  with  the  use  of 
immune  serum,  containing  antibodies  against  the  first 
fraction.  In  investigating  32  P.  pestis  strains  three  strains 
were  revealed  which  formed  no  first  fraction  and  were 
avirulent.   Of  the  50  P.  pseudotuberculosis  strains  three 
contained  the  first  fraction.    All  these  cultures  proved  to  be 
avlrulent,  were  Isolated  from  rats  In  the  same  locality.   The 
problem  of  the  species  to  which  they  belong  requires  further 
study.   (Author) 


AD-601  355 
OTS  Price  $0.50 


Dlv.  16 


Army  Biological  Labs.,  Frederick,  Md. 
BACTERICIDIC  ACTION  OF  NITROGEN  DIOXIDE  ON  THE 
VEGETATIVE  AND  SPOROUS  FORMS  Of  BACILLUS 
ANTHRACTS.  ^        v,**.i.uo 

Iqr  A,  A.  Polyakov,  T.  A.  Trzhetsetskaya.  K.  N.  Arbuzov, 
A.  A,  Akhumova  and  K.  P.  Chepurov.    Nov  63,  5p 
ABL  Trans958;  TT  64  11755 

Ufclasslfied  report 

Trans,  of  Mlkrobiologlchnyi  Zhumal  (USSll)  1962  ▼  24 
no.  6,  p.  43-45.  TT  *      ' 

Descriptors:     (♦Bacillus  anthracls,  Gemicldes),  (♦Germi- 
cides, BacUlus  anthracls).  (♦Nitrogen  compounds,  Dioxides), 
Bacteria,  Effectiveness,  ^wres,  Biologloal  contamination. 
Infectious  diseases,  USSR,  Morphology  (Biology). 

Various  gaseous  substances,  nitrogen  dioxide  in  particular, 
were  tested  as  disinfectants  of  objects  contaminated  with 
anthrax  bacUU.    Results  showed  that  under  the  Influence  of 
strong  bactericidal  gas  both  vegetative  and  sporous  forms  of 
Bacillus  anthracls  at  a  concentration  of  0.3  grams  per  1  Uter 
of  air,  at  room  temperature  and  normal  atmospheric  pressure 
are  completely  destroyed  in  15  minutes. 


AD-601  356  Dlv.  16 

OTS  Price  $0.50 

Army  Bfologlcal  Labs.,  Frederick,  Md. 
BACTERIOLOGICAL  DIAGNOSIS  OF  ANliliRAX. 
by  T.  N.  Ponomareva.    Dec  63,  lOp 
ABL  Tran8975;  TT  64  11756  j 

Unclassified  report 

Trans,  of  Zhumal  MlkroblologU,  EpldemlcOogii  1  Immu- 
nobiologii (USSR)  1963,  no.  5,  p.  107-lia.  j 

Descriptors:     (♦Bacillus  anthracls,  Disttses),  (♦Diseases, 
Bacillus  anthracls).  Diagnosis,  Epidemiology,  Infectious 
diseases.  Bacteria,  Spores,  USSR. 


MEDICAL  SCIENCES  -  Division  16 


Anthrax  bacilli  were  identified  by  a  complex  of  signs:   Mor- 
phology of  colonies  and  bacilli,  spore-formation  and  c^sule- 
formation  In  the  animal  organism,  the  absence  of  motility, 
the  character  of  growth  on  gelatine,  the  absence  of  hemolysis, 
pathogenicity  for  guinea  pigs,  positive  precipitation  reaction 
after  Ascoll.    Bead  test,  fluorescence  microscopy  and  the  test 
with  a  specific  phage  facilitate  considerably  the  diagnosis.    All 
the  anthrax  strains  isolated  from  human  beings  possessed  a 
high  virulence  for  albino  mice  and  guinea  pigs  were  typical  by 
the  main  properties,  excluding  one  strain  Isolated  from  a  patient 
after  a  4-day  penicillin  treatment  (atypical  morphology  of 
colonies).    From  the  anthrax  patients  treated  with  antibiotics, 
it  was  possible  to  Isolate  the  causative  agent  not  later  &an 
3  to  4  days  from  the  beginning  of  treatment.    An  anthrax  culture 
is  descrU>ed  which  was  isolated  from  the  soil  sample  of  a 
former  catUe  burial  place;  this  culture  was  endowed  with 
altered  properties:    The  absence  of  capacity  to  form  a  capsule 
in  the  animals  organism,  a  reduced  virulence  for  guinea  pigs 
and  albino  mice,  a  capacity  to  provoke  henoolysis  and  forming 
smooth  colonies.  (Author) 
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OTS  Price  $1.00 
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Army  Biological  Labs.,  Frederick.  Md. 
DISTRIBUTION  OF  ALIEN  FUNGI  IN  CONNECTION  WITH 
THE  INTRODUCTION  OF  HIGHER  PLANTS, 
by  S.  A.  Gutsevlch.   Dec  63,   33pABL   Trans-979;  TT   64  11757 

Unclassified  r^>ort 

Trans,  cf  Botanicheskli  Zhumal  (USSR)  1963,  v.  48,  no.  1, 
p.  16-34. 

Descriptors:   (♦Fungi,  Plants  (Botany)),  (♦Plants  (Botany). 
Fungi),  ♦Accllmltization,  Trees,  Parasitic  diseases,  Ecology,  - 
Adaptation  (Physiology),  Distribution,  BlbUogrtqihies,  USSR. 

The  methods  of  dissemination  of  fungi  during  the  Importation 
and  acclimatization  of  alien  plants  was  studied.   A  large  group 
of  coniferous  species  of  economical  and  decorative  importance 
which  were  brought  from  various  countries  of  the  world  into  the 
Crimea,  especially  to  the  NUdtskiy  Botanical  Garden  were  in- 
vestigated.  Altogether  83  species  of  plants  were  investigated 
of  which  14  were  native  and  69  were  species  of  alien  origin. 
On  these  plants  200  species  of  fungi  were  found  of  which  154 
species  are  described  in  the  USSR  for  the  first  time.    From 
the  number  of  fimgi  of  alien  origin,  a  number  of  species  were 
found  which  cause  dangerous  diseases,  canker  of  the  trunks, 
falling  out  in  new  sites  of  residence,  inq>orted  plants  in  a  whole 
number  of  cases  may  become  affected  Iqr  unknown  fungi  which 
they  didn't  have  in  their  native  land.  The  material  in  this  work 
gr^hically  shows  that  the  introduction  of  plants  is  strongly 
connected  with  the  parallel  emanation  together  with  it  of  the 
Introduction  of  fungi  and  that  the  fungi  are  often  capable  of 
developing  under  conditions  which  are  sharply  different  from 
the  conditions  in  their  native  land.    Wherever,  the  growth  of 
plants  is  possible,  fungi  settie  on  them  and  this  affects  both 
the  agricultural  crop  as  well  as  decorative,  forest,  and  other 
wild  plants. 


AD-601  358 
OTS  Price  $0.50 


Dlv.    16 


Army  Biological  Labs.,  Frederick,  Md. 

CERTAIN  PECULIARITIES  OF  THE  ADAPTATION  PROCESS 

TO  STREPTOMYCIN  IN  VARIOUS  STRAINS  OF  PAS- 

TEURELLA  PESTIS  ON  NUTRIENT  MEDU, 

hy  L.  N.  Klassovskii.    Dec  63,    lip 

ABL  Trans980:  TT  64  11758 

Unclassified  report 

Trans,  of  Antiblotikl  (USSR)  1963,  v.  8,  no.  5,  p.  444-449. 

Descriptors:  (♦Pasteurella  pestis.  Adaptation  (Physiology) 
(♦Streptomycins,  Pasteurella  pestis).  Bacteria,  Diseases, 
Culture  media.  Drugs,  Antibiotics,  USSR,  Epidemiology, 
Tolerances  (Physiology). 
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Four  types  of  PasteureUa  pestis  were  pointed  out:  Sensitive, 
weakly  resistant,  highly  resistant  dependent  and  highly 
resistant  independent.   The  appearance  and  stabilization  ol 
these  forms  was  determined  by  the  concentration  of  strep- 
tomycin In  the  media  on  which  the  populations  of  strains 
under  study  were  cultivated.    A  study  of  the  peculiarities  of 
dynamics  of  the  development  of  streptomycin  resistant  strains 
of  PasteureUa  pestis  during  serial  seedings  on  Hottinger  agar 
with  gradually  increasing  content  of  antibiotic,  made  It  possible 
to  differentiate  three  types  of  adaptation  of  bacterial  popula- 
tions to  streptomycin:  (1)  Full  type:   Sensitive,  weakly  sensi- 
tive, highly  resistant  dependent  form;  (2)  Transitory  type: 
Sensitive,  weakly  resistant  Independent  formj  and  (3)  Reduced 
type:  Sensitive,  highly  resistant  independent  form.   (Author) 


AD-601  359  Div.    16 

OTS  Price  $0.50 

Army  Biological  Labs.,  Frederick,  Md- 

CLINICAL  ASPECTS  AND  MEDICAL  TREATMENT  OF 

COCCIDIOIDOMYCOSIS, 

by  V.  V.  Zakharov.   Dec  63,  9p 

ABL  Trans982:  TT  64  11759 

Unclassified  report 

Trans,  of  Vestnik  Dermatologil  1  VenerologU  (USSR)  1962, 
V.  36,  no.  3,  p.  74-77. 

Descriptors:   (*Fungi,  Diseases),  (*Di8eases,  Fungi), 
♦Actinomyces,  Diagnosis,  Thert^y,  Drugs,  Blood  transfus- 
ions. USSR. 

Case  histories  of  two  patients  with  a  typical  coocidioidomy- 
cosis  are  presented.   The  clinical  course  of  the  disease, 
diagnostic  procedures  and  therapy  used  are  described. 


AD-601  380 
OTS  Price  $0.50 


DlY.  16 


Descriptors:  (*Teeth.  Diseases),  (*Dl8ea8es,  Teeth), 
(♦Tin  compounds.  Fluorides),  Dentistry,  Sodium  com- 
pounds. Chlorides,  Inhibition. 

Laboratory  studies  were  carried  out  (a)  to  measure  the 
protection  afforded  dental  enamel  by  the  4-mlnute  topical 
application  of  stannous  fluoride  solutions  of  low  concentration, 

(b)  to  study  the  effect  of  duration  of  topical  application,  and 

(c)  to  determine  the  effect  of  sodium  chloride  on  the  protective 
performance  of  a  0.1%  stannous  fluoride  solution.    A  total 

of  880  phosphorus  determinations  was  carried  out  in  testing 
440  extracted  human  molar  teeth.   Protection  afforded  by  the 
low  concentration  tc^ical  ^plication  varied  from  69.1%  for 
the  1%  solution  to  41.3%  for  the  0.05%  preparation.   The 
optimal  duration  of  topical  i4>pllcation  was  sought,  and  pro- 
tective effectiveness  was  found  to  increase  significantly  during 
the  second  minute  of  exposure  to  stannous  fluoride  solution. 
The  addition  of  3.0%,  5.0%,  and  10.0%  sodium  chloride  to  a 
0.1%  stannous  fluoride  solution  did  not  significantly  alter 
protective  capacity.    However,  protection  was  significantly 
decreased  by  the  addition  of  20%  sodium  clilorlde.  (Author) 


School  cf  Aerospace  Medicine,  Brooks  AFB,  Tex. 

REDUCTASE  ACTIVITY  OF  HUMAN  WHOLE  SALIVA  AS 

RELATED  TO  DENTAL  CARIES  EXPERIENCE. 

by  Ira  L.  Shannon.  William  A.  Gibson  and  Howard  H. 

Chauncey.   May  64.  9p 

Task  775602 

SAM  TDR64  22 

Unclassified  report 

Descriptors:     (*Teeth,  Diseases),  (^Diseases,  Teeth), 
(♦Saliva,  Enzymes),  (♦Enzymes,  Saliva),  Lyases,  Inhibition, 
Dentistry,  Diagnostic  Agents,  Statistical  analysis. 

Whole  saliva  reductase  determinations  were  carried  out  on 
402  systemically  healthy  young  adult  males.   A  commercially 
available  kit  was  employed  in  these  measurements.   Results 
were  tested  in  relation  to  the  decayed,  missing  and  filled 
surfaces  (DMFS)  scores  and  the  number  of  carious  surfaces 
present.   There  was  a  trend  of  higher  reductase  activity  for 
persons  with  higher  DMFS  scores  and  more  carious  surfaces, 
but  statistical  analyses  established  that  the  test  was  not  of 
diagnostic  value  for  the  individual  subjects.  (Author) 
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OTS  Price  $0.50 
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School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 

IN  VITRO  EFFECTIVENESS  OF  TOPICAL  APPUCATIONS 

OF  LOW  CONCENTRATION  STANNOUS  FLUORIDE 

SOLUTIONS, 

by  Ira  L.  Shannon.    May  64,  lip 

Task  77S602 

SAM  TDR64  20 

Unclassified  report 
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OTS  Price  $0.50 


DlY.  16 


Saint  Louis  Univ.,  Mo. 

CARDIOVASCULAR  ASSESSMENT  KIT. 

Annual  comprehensive  rept.,  phase  1,    1  Jul  63-30  Jun  64, 

by  Theodore  Cooper.   30  Jun  64,  lip 

Contract  DA18  108AMC193A 

Unclassified  report 

Descriptors:   ♦Cardiography,  (♦Blood  circulation. 
Measurement).  Medical  equipment,  Heart,  Cannulatlon. 
Electrocardiography,  Radioactive  isotopes.  Tracer  studies. 
Biological  stains.  Diagnostic  agents.  Blood  volume. 
Cardiovascular  system.  Dyes. 

The  analysis  of  cardiovascular  performance  in  man  by  the 
measurement  of  the  precordial  radioisotopes  dilution  technique 
and  a  standard  dye  dilution  technique  were  compared.   The 
procedures  for  both  techniques  were  done  on  dogs  and  theb 
tested  on  six  human  subjects.   The  techniques,  equipment 
used,  and  the  methods  of  cumputlng  the  results  are  described. 
A  reasonable  degree  of  correlation  between  the  two  metliods 
was  obtained.    The  difficulties  and  the  cause  of  possible  errors 
in  results  are  discussed. 


AD-601  453  Div. 

OTS  Price  $2.60 
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Maryland  Univ.,  College  Park. 

CURRENT  REFERENCES  IN  MEDICAL  ENTOMOLOGY 

FROM  RUSSIAN,  CENTRAL  AND  EASTERN  EUROPEAN,  AND 

CHINESE  LITEKA"^';\K,  VOLUME  III«  NO.  6. 

by  George  Anastos.  1964,  24ip 

Contract  DA49  193MD2238 

Unclassified  report 

Descriptors:  (♦Bibliographies,  ♦Insects),  (♦Insects,  Bibli- 
ographies), Ticks,  Mites,  Diptera,  Slphonaptera,  Bacteria, 
Spirochaetales,  Worms,  Protozoa,   Virus  diseases,  Rlckett- 
slales.  Disease  vectors.  Epidemiology,  USSR,  China,  Europe. 

References  in  this  bibliography  of  over  150  citations  are 
grouped  in  sections  according  to  the  type  of  insect  or  micro- 
org;anism  causing  disease. 


AD-601  474 
OTS  Price  $0.50 
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Washington  Univ.,  Seattle. 

SKIN  EXPOSURE  STUIMES  (WATER  TRANSFER  THROUGH 

HUMAN  SKIN). 

Annual  progress  rept.,  1  July  63-31  Sep  64. 

by  Konrad  J.  K.  Buettner.    Apr  64,  19p 

Contract  Nonr477  27   Task  NRlOl  515 

Unclassified  report 
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Descriptors:    (♦SWn,  Absorption  (Bloloi:lcal)),  (♦Absorption 
(Biological).  Skin).  ♦Water,  Exposure,  Tissues  (Biology).  Per- 
spiration, Water  vapor.  Humidity.  Excretion,  Glands.  Osmo- 
sis. Transport  properties.  Body  fluids.  Jiody  temperature. 

Mechanical  features  of  and  damages  to  tl^  outer  skin,  such 
as  pUabiUty.  stretchabUlty.  stickiness  whUe  wet,  and  chapping 
seem  to  depend,  at  least  partly,  on  the  water  content  of  the 
stratum  comeum,  or.  rather,  the  barrier  layers.   Statements 
on  the  behavior  of  callus  cannot  be  immecilately  related  to  those 
regarding  the  barrier  layers.    The  water  content  of  the  barriers 
depends  on  the  local  relative  humidity.   There  seem  to  be  at 
least  two  barriers.    Their  variable  water  vapor  dlffusiop  resis- 
tances, the  external  mlUeu  and  the  active  transfer  processes 
below  the  barrier  control  the  relative  humidity  of  the  barrier 
layers.  (Author)  "^ 
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Stanford  Medical  Center,  Palo  Alto,  Calif 
METABOUC  EFFECTS  OF  BLOOD  TRAljISFUSION. 
Progress  rept.,  1  Jul  63-30  Jun  64, 
by  John  P.  Bunker.  30  Jun  64,  21p 
Contract  DA49  193MD2135 

Unclassified  report 

Descriptors:  (♦Physiology,  Blood  transfasions).  (♦Blood 
transfusions.  Physiology)).  Cardiography.  Drugs.  Barbiturates. 
Heart.  Guinea  pigs.  Calcium  compounds,  Phoq;>hates,  pH, 
Ions,  Electrolytes  (Physiology),  Excretios,  Kidneys,  Urine, 
Blood  disorders.  Electrodes,  Glass.  Potassium  compounds, 
MetaboUsm.  ^^ 

The  dissociation  constants  of  several  of  th«  phosphate  salts 
of  calcium  were  studied  with  glass  electrodes  showing  high 
selectivity  for  calcium.   The  interactions  of  calcium  and  pen- 
tobarbital and  of  calcium  and  potassium  on  the  inotropic  prop- 
erties of  the  myocardium  were  studied  in  the  Isolated  guinea 
pig  atrium.    The  interaction  of  calcium  and  pH  on  the  circula- 
tion of  the  Intact  dog,  as  reflected  In  cardiac  output,  total 
peripheral  resistance,  arterial  blood  pressure,  cardiac  work 
and  rate  of  change  of  ventricular  vohmie  was  examined.    Inter- 
action was  mixed  but  showed  a  trend  towards  antagonism,  pos- 
sibly reflecting  an  Increase  in  ionized  calcium  with  fall  in  pH. 
In  a  separate  series  of  experimenU  the  hemodynamic  effects 
of  hyperkalemia  were  compared  with  thos<  of  hypocalcemia. 
Hyperkalemia  prochiced  an  initial  Increase  In  heart  activity, 
suggesting  a  sympathoadrenal  response,  followed  by  late  de- 
pression.   The  linear  and  progressive  circulatory  depression 
of  hypocalcemia  was  distinctly  different.    Calcium  homeostasis 
(faring  simulated  blood  transfusion  was  studied  during  diuresis 
In  the  dog  under  chloralose  anesthesia.   The  infusion  of  sodium 
citrate  was  accompanied  by  massive  renal  losses  of  calcium 
and  citrate  with  resulting  considerable  fall  In  serum  totol  cal- 
cium and  moderate  to  marked  hemodynamlo  and  electrocardio- 
graphic disturbances.    The  infusion  of  neutral  sodium  jAosphate 
in  concentrations  which  might  occur  during  massive  transfusion 
was  weU  tolerated.  (Authoi^ 
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The  report  contains  a  survey  of  the  Uterature  pertaining 
to  ecological  and  physiological  adaptation  In  native  South 
Americans.    In  addition,  previously  uiqxibllshed  data 
obtained  on  the  cold  and  heat  adaptation  of  Indigenous 
Penivlans  is  presented.   The  survey  is  focaUzed  on  adapta- 
tion to  climate  and  altitude,  oat  a  brief  section  also  con- 
siders the  problems  of  adaptation  to  diet,  disease  and  sub- 
sistence activity.    The  relatively  short  time  span  available 
for  indigenous  groups  to  adapt  is  discussed,  and  the  scien- 
tific utility  of  comparing  findings  in  South  Americans  with 
Eastern  Hemisphere  groups  is  examined.   (Author) 
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Stritch  School  of  Medicine,  Loyola  Univ.,  Chicago  III. 
PROTEIN  METABOUSM  IN  REGENERATING  WOUND 
TISSUE:    FUNCTION  OF  THE  SULFUR  AMINO  ACIDS 
Annual  rept,  1  Sep  63-31  May  64. 
by  Martin  B.  Williamson.    31  May  64,    21p 
Contract  DA49  193md2493 

Unclassified  report 

Descriptors:  (♦Proteins,  Motabolism),  (♦Regeneration, 
Tissues  (Biology),  (♦Tissues  (Biology),  Regeneration), 
Wounds  and  injuries.  Tissues  (Biology),  Organic  sulfur 
compounds.  Tracer  studies.  Methionine,  CoUagen,  Tyrosine. 
Biosynthesis,  Ara.no  acids. 

Studies  on  the  rate  of  incorporation  of  sulfur  amino  acids 
into  regenerating  wound  tissue  have  been  carried  out.   By 
^proprlate  rate  studies,  the  puUUve  Incorporation  of 
L-methlonlne-S35  into  coUagen  may  be  distinguished  from 
that  into  the  metabolically  active  proteins.   The  utiUzation 
of  methionine  by  the  latter  foUows  a  pattern  which  is  quite 
analogous  to  that  shown  for  incorporation  of  L-cy8tine-S35 
Whether  ttie  labeled  cystine  incorporated  Into  the  wound 
tissue  arises  from  L-methlonlne-S35  or  is  almliis:  jrj  I  i » 
aie  form  of  L-cystine-S35,  it  is  possible  to  differentiate  two 
types  of  cystine-contalnlng  proteins;  one.  which  is  synthe- 
sized and  turned  over  comparatively  rapidly;  and  the  other 
Jiliich  Is  formed  more  slowly  and  is  more  stable.    Consider- 
ing the  time  and  rate  of  formation  of  the  rapidly  formed 
cystine-contalnlng  protein,  a  tentative  connection  with  the 
mechanism  Involved  In  the  deposition  of  collagen  in  wound 
tissue  is  postulated.    Changes  in  systemic  sulfur  metaboUsm 
were  also  observed  during  course  of  these  experiments. 
(Author) 
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Pennsylvania  SUte  Univ.,  University  Park, 

ECOLOGICAL  AND  PHYSIOLOGICAL  AOAlPTATION  IN 

INDCENOUS  SOUTH  AMERICANS. 

Annual  progress  rept. 

by  Paul  T.  Baker.    1  Jul  64,   44p 

Contract  DA49  193MD2260 

Un^asslfled  report 

Descriptors:  (♦Adaptatlcm  (Physiology),  South  America), 
(♦Ecology,  South  America),  Acclimatization,  Humans, 
Cold  environment.  Hot  environment.  Stress  (Physiology), 
Climatology,  Hij^  altitude,  Peru,  Diet.  Diseases,  Reviews. 


Civil  Aeromedlcal  Research  Inst..  Oklahoma  City  Okla. 
BIOMEDICAL  RESEARCH  STUDIES  IN  ACCELERATION 
IMPACT.  WEIGHTLESSNESS,  VIBRATION,  AND  EMER- 
GENCY ESCAPE  AND  RESTRAINT  SYSTEMS:    A  COMPRE- 
HENSIVE BIBUOGRAPHY, 

by  Richard  G.  Snyder.  John  Ice,  Judith  C.  Duncan,  Alvln  S. 
Hyde,  and  Sidney  Leverett,  Jr.   Dec  63.  3087p 
Contract  AF33  657  62  382,  Projs.  7222  and  7930. 
Tasks  722202  and  793003 
CARI  63  30 

Unclassified  report 

fa  cooperation  with  Aerospace  Medical  Research  Labs. 
(6570th)  and  School  of  Aerospace  Medicine,  Brooks  AFB,  Tex. 

Descriptors:  (♦BibUogr^hles,  Space  Medicine).  (♦Space 
medicine.  Bibliographies),  Acceleration,  Vibration, 
Wei^Uessness,  Survival,  Blast,  Ejection.  Evasion,  Space 
rilght.  Aviation  medicine.  Space  capsules.  Parachutes 
Vestibular  apparatus,  OsciUaUon,  Ejection  seats. 
.  Abstracting.  Documentation. 
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This  bibliography  is  the  basic  volume  of  a  planned  series  to 
be  continued  in  annual  supplements.   The  bibliography 
attempts  a  comprehensive  Usting  of  all  scientific  research 
in  the  areas  of  acceleration,  vibration,  deceleration,  weight- 
lessness, and  protection  and  survival  research.   Scope  of  the 
fields  surveyed  Includes  rather  broad  areas  of  prolonged 
acceleration  including  blast  and  impact,  vibration,  weight- 
lessness, and  restraint  and  escape  systems  Including 
capsules,  ejection,  and  evacuation.   The  bibliography  is 
arranged  alphabetically  by  author  into  four  sections,  and 
contains  10,306  entries  (Acceleration.  6,470;  Vibration  1,058; 
Weightlessness,  873;  and  Escape  and  Restraint,  1,905). 
Approximately  70  percent  of  the  entries  include  abstracts. 
Although  this  attempt  has  been  comprehensive  covering 
materials  appearing  as  early  sis  1818  and  as  late  as 
November  1%3,  the  bibliography  is  intended  only  to  aid,  and 
not  supplant,  formal  literature  search  by  the  working 
scientist.    (Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wright- 
Patterson  AFB,  Ohio. 

THE  EFFECT  OF  LIGHT  ON  GROWTH  AND  PHOTOSYN- 
THESIS OF  CHLORELLA, 
1^  A.  M.  Stepanova.    12  May  64.  29p 
FTD  TT64  246;   TT   64  111786 

Unclassified  report 

Unedited  rough  draft  trans,  of  Leningrad  U.  Vestnik  (USSR) 
1963   V.  18    no.  21   Seriya  Biologlya  p.  72-85. 

Descriptors:   (»Algae,  Photosynthesis),  (* Photosynthesis, 
Algae),  ♦Light,  Marine  biology.  Plants  (Botany),  Cell  division. 
Photoperiodism,  Rhythm  (Biology),   Culture  media,  Metab- 
oUsm.  Growth.  USSR. 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
Wright- Patterson  AFB,  Ohio. 
RADIATION  BIOCHEMISTRY, 
by  A.  M.  Kuzin.    20  Mar  64.  458p 
FTD  TT63  661;  TT  64  11779 

Unclassified  report 

Trans,  of  mono.  Radlatslonnaya  Blokhimiya,  Moscow, 
1962.  310p. 

Descriptors:  (*RadiaUon  effects.  Biochemistry), 
(♦Biochemistry.  Radiation  effects),  (*Metabolism, 
Radiation  effecte).  Water,  Peroxides,  Proteins  (Simple), 
Nucleic  acids,  Nucleoproteins,  Carbohydrates,  Lipids, 
Enzymes,  Vitamins,  Minerals.  Poison^,  Radiation 
injuries.  Cells  (Biology),  USSR. 

Contents:   physical  characteristics  of  ionizing  radiation 
and  its  interaction  with  matter;  effect  of  ionizing  radiation  on 
water;  formation  of  peroxides  by  ionizing  radiaition;  effects 
of  ionizing  radiation  on  simple  proteins  and  their  decomposi- 
tion products,  on  nucleic  acids,  nucleo-protelns  and  other 
complex  proteins,  on  carbohydrates,  on  lipids,  on  enzymes 
and  vitamins,  on  the  In  vivo  activity  of  enzymes,  on  the  state 
and  metabolism  of  nucleoproteins  and  nucleic  acids  on 
protein  metabolism,  on  carbohydrate  metabolism,  on  lipid 
metabolism,  and  on  mineral  metabolism;  formation  of  toxic 
substances  In  the  Irradiated  organism;  and  biophyslcocheml- 
cal  interpretation  of  radiation  Injury  In  cells. 
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Low  Temperature  Research  Station,  Cambridge  (England). 

IRRADIATION  OF  MEAT  PROTEIN. 

Technical  status  rept,  no.  4;  Annual  rept.  no.  1, 

1  Jan-1  May  64. 

by  D.  N.  Rhodes.  1  May  64,  17p 

Contract  DA91  591EUC2900 

Unclassified  report 

Descriptors:  (*Radlation  effects.  Proteins),  (*ProtelnB, 
Radiation  effects),  *Meat.  Gamma  rays.  Degradation. 
Polymers,  Glutamic  acid.  Peptides,  Amides,  Ketones, 
Peptide  hydrolases.  Pancreas.  Tissue  extracts.  Enzymes. 
Nutrition,  Preservation.  Gels.  Freezing. 

Expostire  of  poIy-L-glutamlc  acid  in  1%  solution  to  20  and 
40  Mrad  of  gamma  radiation  caused  degradation  of  the 
polymer  into  small  polypeptides.   The  peptides  were  termi- 
nated at  the  Boint  of  scission  by  amide  and  alpha- ketoglutarlc 
acid  residues.   The  degraded  polymer  became  less  susceptible 
to  the  action  of  the  proteolytic  enzymes  of  a  crude  pancreatln 
preparation.    Evidence  for  optical  inversion  of  some 
L-glutamic  acid  residues  was  obtained.   The  effects  observed 
were  due  to  an  Indirect  action  of  the  radiation.    (Author) 


AD-601  549  Div.  16 

OTS  Price  $3.00 

Foreign  Tech.  Div..  Air  Force  Systems  Command.  Wright- 
Patterson  AFB,  C*lo. 

ANTIBACTEMAL  IMMUNITY  AND  RADIORESISTANCE, 
by  N.  N.  Klemparskaya,  N.  V.  Raeva.  and  V.  F.  Sosva. 
1  May  64.  155p 
FTD   TT63  933.    TT   64  11783 

Unclassified  report 

Unedited  rough  draft  trans,  of  mono.  Antibakterlal'nyl 
Immunitet  I  Radiorezlstentnost*   Moscow   1963.  118p. 

Descriptors:   (♦Vaccines,  Radiation   tolerance),  (♦Radiation 
tolerance,  Vaccines),  ♦Radioprotective  agents.  Antigens  and 
antibodies.  Antigen  -  antibody  reactions.  Inhibition, 
Radiation  sickness,  Radiological  dosage.  Radiation  effects. 
Immunity.  Dosage,  Dose  rate.  Bibliographies.  USSR, 

Contents:   Reaction  of  the  organism  to  administration  of 
bacterial  antigens  and  significance  of  individual  manifestations 
of  this  reaction  for  the  accompanying  increase  in  radioreslst- 
ance.    Reaction  of  the  Immunized  organism  to  Irradiation. 
Reaction  of  Irradiated  organisms  to  administration  of  bacterial 
vaccines. 


AD-601  600  Dlv.  16 

OTS  Price  $3.00 

School  of  Aerospace  Medicine.  Brooks  AFB,  Tex. 

DYSBARISM, 

Aeromedlcal  Reviews, 

by  Harry  F.  Adler.  Feb  64.  171p 

SAM  ARl  64 

Unclassified  report 

Descriptors:  (♦Decompression  sickness,  High  altitude). 
Etiology.  Diagnosis.  Aviation  medicine.  Diseases,  Barometric 
pressure. 

The  review  is  devoted  to  a  detailed  discussion  of  the  vari- 
ous aspects  of  dysbarlsm.  which  is  a  new  term  replacing  that 
of  decompression  sickness.    Djsbarlsm  is  a  term  used  to  mean 
the  symptoms  and  signs  resulting  from  all  changes  in  baro- 
metric pressure.    Most  of  the  emphasis  Is  placed  on  changes 
in  barometric  pressure  in  which  the  total  iha.ijs  ;i  pM<aure 
Is  less  than  760  mm.  Hg  as  occurs  In  altitude  dysbarlsm. 
(Author) 


108 


AD-601  601  Dlv.  16 

OTS  Price  $0.50 

School  of  Aero^ace  Medicine.  Brooks  Ai^B,  Tex. 
MAXIMUM  PRESSURE-VOLUME  RELATiONSHIPS  OF  THE 
HUMAN  RESPIRATORY  SYSTEM, 
by  Louis  F.  Johnson,  Jr.  May  64.  9p 
Task  775801 
SAM  TDR64  21 

UncUssifled  report 

Descriptors:   (♦Respiratory  system.  Priisupe),  •Pressure 
breathing.  Respiration.  Manometers.  Lungs.  Breathing 
apparatus.  Males.  Volume,  Mercury,  Sp^oe  medicine. 


Maximum  respiratory  pressure-volume  rilaUonshlps  were 
determined  In  five  experienced  male  subjeots  by  three 
methods:   (1)  by  exerting  pressure  against  a  mercury  U-tube 
manometer;  (2)  by  exerting  pressures  against  an  occluded 
hreaUiing  tube  with  the  subject  sitting  in  a  full-body  plethysmo- 
grl^)h;  and  (3)  by  maximally  exhaling  into  and  inhaUng  from  a 
series  of  different- si  zed  containers.   Greater  expiratory  and 
inspiratory  pressures  could  be  exerted  agiOnst  infinite  resist- 
ance (methods  1  and  2)  than  against  variable  resistance 
(method  3).  (Author) 


AD-601  602 
OTS  Price  $0.50 


DlT.    16,  4,  30 


School  of  Aerospace  Medicine,  Brooks  AFB   Tex. 
DETERMINATION  OF  THE  SOLUBILITY  OF  NEON  IN 
WATER  AND  EXTRACTED  HUMAN  FAT. 
»>y  Kenneth  Q.  ikels.  May  64,  8p 
Task  775801 
SAM  TDR64  28 

I  'nclasslfled  report 

^^^^."'■^^^'''  Sol"Wllty).  CLlplds.  Solvent  action). 
Body  fluids.  Chromatographic  analysis.  Water  Oils 
Vegetable  oils.  Tissue  extracts.  Decompt^sslon  sickness 
S^ace  medicine.  Absorption  (Physical). 

A  gas  chromatographic  technic  In  conjunction  with  a 
modified  Van  Slyke  apparatus  is  described  tor  the  determi- 
nation of  the  Bunsen  absorption  coefficient  (alpha)  for  neon 
in  water,  olive  oU,  and  extracted  human  fat.    Essentially 
the  method  oonsists  of  a  double  extraction  of  sample  material 


109 


MEDICAL  SCIENCES  -  Division  16 


that  nas  been  ecfulllbrated  at  a  stated  temperature  with  neon. 
The  gas  liberated  from  the  sample  is  then  quantified  by  gas 
chromatogr^hy.    The  observed  Bunsen  absorption  coefficient 
alpha  for  neon  in  water  agrees  closely  with  the  value  reported 
in  literature.   The  present  meOiod  may  be  regarded  as 
sufficienUy  accurate  for  the  determination  of  neon  solubiUty 
in  biologic  fluids,  fats,  and  oUs.   Present  results  of  the 
solubility  of  neon  in  extracted  human  fat  confirm  a  prediction 
that  the  biologic  properties  of  neon  should  lie  between  nitrogen 
and  helium,  coming  somewhat  closer  to  the  latter.   The 
observed  Bunsen  absorption  coefficients  si^jply  new  informa- 
tion on  the  solubility  of  neon  in  human  fatty  material,  olive 
oil,  and  water.    (Author)  i 


AD-601  685 
OTS  Price  $0.75 


Dlv.  16 


Peter  Bent  Brlgham  Hospital,  Boston.  Mass. 

STUDIES  ON  HOMOGRAFT  ACCEPTANCE  AND 

REJECTION. 

Annual  progress  rept.,  30  Jun  63-15  Jun  64. 

by  John  P.  Merrill.    15  Jun  64,  23p 

Contract  DA49  193MD2497 

Unclassified  report 

Descriptors:     ('Kidneys,  Transplantation).  (♦Transplan- 
tation, Kidneys),  *Antigen  -  antibody  reactions.  Surgery, 
Drugs,  Tissue  culture  cells.  Blood  platelets.  Immunity 
Antigens  and  antibodies.  Cells  (Biology).  Tissues  (Bloloey) 
Complement..  Lymphocytes,  Blood  cells.  Corticosteroid 
agents,  Antibiotics. 

The  progress  made  In  the  past  year  in  the  diagnosis,  pre- 
vention, and  Oierapy  of  the  rejection  process  in  homgraftlnjr 
of  human  kidneys  is  presented.   In  tills  period,  sixteen  kid^y 
transplants  were  done.    Three  of  these  cases  died.    The  reelme 
in  the  management  of  these  cases  and  the  laboratory  re- 
search studies  done  in  conjunction  with  these  cases  are  out- 
lined and  evaluated  ynder  the  following  subjects-    (1)  The 
diagnosis,  prevention,  and  treatment  of  the  rejection  phenom- 
enon, (2)  Selection  of  recipients  and  donors,  (3)  Studies  on 
hlstocompatability.  (4)  Studies  on  lymphocytes  In  tissue  cul- 
ture, (5)  Management  of  kidney  transplant  patients  as  out- 
patients, (6)  Studies  on  anti-platelet  antibodies.  (7)  Studies  on 
the  antigen-antibody  mechanism  of  tissue  rejection.  (8J  Char- 
acterization of  cell  surface  antigens,  (9)  Studies  on  comple- 
ment and  its  role  in  graft  rejection,  and  aO)  Morphologic 
studies  on  rejecting  kidney  homografts. 
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AD-600  899  Div.  17 

OTS  Price  $0.50 

Aerolet-General  Corp.,  Azusa.  Calif. 

THE  INVESTIGATION  OF  STRESS  CORROSION  CRACKING 

OF  HIGH  STRENGTH  STEELS. 

Informal  monthly  rept.  for  Apr  64, 

by  S.  Brelant.  3  Jun  64,  6p  AGC  L0414  02  7 

Contract  DA04  495ORD3069 

Unclassified  report 

Descriptors:  (♦Corrosion,  Steel),  (•Steel.  Fracttire 
(Mechanics)),  (*Maraging  steel.  Fracture  (Mechanics)), 
Martensite.  Nickel  alloys.  Failure  (Mechanics),  Tempera- 
tijre,  Cathodic  protection.  Corrosive  liquids.  Stresses. 

Stress  corrosion  susceptibility  of  maraging  steel  increases 
with  strength  level.   Complete  immunity  to  failure  can  be  ob- 
tained with  the  conventional  martensitlc  steels  by  employing 
a  sufficiently  high  tempering  temperature.   The  addition  of 
3%  NaCl  to  distilled  water  lessens  the  susceptibility  of  the 
test  alloys  to  stress  corrosion  failure.   In  distilled  water  en- 
vironments controlled  to  120  and  160  F,  all  specimens  failed 
except  for  a  low  alloy  steel  tempered  at  1100  F.   Environ- 
mental temperature  was  found  to  have  a  great  effect  on  the 
failure  time  of  maraging  steel  with  the  susceptibility  doubling 
for  every  18  F  increase  in  temperature.   By  application  of 
the  proper  amount  of  cathodic  current,  stress  corrosion 
cracking  of  maraging  steel  may  be  stepped.   However,  if 
the  current  is  increased  over  this  critical  amount,  no  pro- 
tection is  furnished. 


Descriptors:     {*Tung8ten,  Sln(^e  crystals),  (*3in^e  crystala. 
Tungsten),  (*Sheets,  Single  crystals).  Crystal  growth.  Crystal 
lattices.  Manufacturing  methods.  Rolling  (Metallurgy), 
Machining,  Transition  temperature.  Ductility,  Brlttteness, 
Processing,  Recrystalllzatlon,  Heat  treatment,  Deformatkm, 
bnpuritiee. 

A  new  set  of  master  seeds  were  prepared  similaiiy  to  tbose 
used  in  the  previous  program.   Ten  tungsten  crystals  were 
grown  by  the  arc-vemeuil  process  from  which  three  were 
selected  on  the  basis  of  minitniim  crystal  mlsorientatlon  and 
deviation  from  cylindrical  axis.   The  three  crystals  selected 
were  machined  to  form  rectangtilar  billets  to  allow  uniform 
deformation  and  crystallographlc  rolling  plane 
and  rolling  direction  to  be  within  the  desired  limits.   The  pro- 
gram is  designed  to  illustrate  both  the  ability  and  the  feasi- 
bility of  fabricating  a  large  sln^e  crystal  Into  sheet.   Subse- 
quent roU-anneal  cycles  will  be  used  which  retain  mono- 
crystallinlty  and  thus  the  inherently  low  ductlle-to-brittle 
transition  temperature  of  tungsten  single  crystals.   The  pre- 
vious program  has  Illustrated  the  possibility  of  such  an 
approach.   This  program  is  concerned  with  rigorously  defining 
the  variables  which  influence  recrystalllzatlon  of  a  timgsten 
single  crystal  in  hopes  to  control  and  best  utilize  the  variables 
in  order  to  allow  more  flexibility  in  processing.   The  sub- 
structural  changes  accompanying  the  processing  will  then  be 
observed  and  the  effect  of  these  changes  on  the  duotile-to- 
brittle  transition  temperatare  recorded. (Author) 


AD-600  903  Div.  17 

OTS  Price  $0.50 

New  England  Materials  Lab.,  Inc.,  Medford,  Mass. 

HIGH  TEMPERATURE  DEFORMATION  AND  FRACTURE 

BEHAVIOR  OF  METALS  UNDER  HIGH  STRAIN  RATE 

CONDITIONS. 

Progress  rept.  no.  5,  1  Jan-1  Mar  64 

by  J.  M.  Dhosl,  R,  Widmer  and  N.  J.  Grant.   Apr  64,  9p 

Contract  NOw63  0502c 

Unclassified  report 

Descriptors:     (•Alloys.  Hot  working),  (*Berylllum,  Hot 
working),  (*Tung8ten,  Hot  working),  (•Hot  working,  Metals), 
(•Strain  (Mechanics),  (Metals),  Metals,  Deformation,  Fracture 
(Mechanics),  Castings,  High  temperature  research,  IXictility, 
Mechanical  working. 

Evaluation  of  the  high  strain  rate  deformation  behavior  of 
cast  Udimet  700,  hot  pressed  beryllium  and  arc  melted 
tungsten-    As  previously  outlined,  the  work  is  aimed  at  the 
determination  of  optimiun  hot  working  parameters  of  hard  to 
work  materials  with  special  emphasis  on  the  as  cast  condition. 
The  results  show  that  this  can  be  achieved  by  testing  ingot 
material  at  various  strain  rates,  stresses  and  temperatures. 
Samples  are  taken  from  various  critical  ingot  areas  and 
therefore  different  specimen  axis.  (Author) 


AD-600  904  Div.  17,  25 

OTS  Price  $0.76 

Llnde  Div.,  Union  Carbide  Corp.,  Indlan^^lis,  Ind. 

FABRICATION  AND  PROPERTIES  OF  TUNGSTEN  SINGLE 

CRYSTALS. 

Quarterly  progress  rept.  no.  1,  1  Mar-30  Apr  64, 

by  F.  R.  Charvat  and  G.  W.  Edwards.   28  May  64,  22p 

Contract  NOw64  0055c 

Unclassifled  report 

Rept.  includes  Single  Crystal  Tungsten  Sheet,  Quarterly 
technical  rept.,  23  Jan-30  Apr  64;  Aeronutronlc  publication 
no.  U-26i9. 


AD-600  925 
OTS  Price  $2.25 


DlT.    17,  30 


Manlabs,  Inc.,  Cambridge,  Mass. 

RESEARCH  AND  DEVELOPMENT  ON  HIGH-PRESSURE 

HIGH-TEMPERATURE  METALLURGY. 

Rept.  for  Dec  62-Dec  63 

by  J.  S.  Harvey,  S.  A.  KuUn,  G.  Omer  and  S.  V.  RadcUffe. 

/4>r  64,  lOOp 

Contract  AF33  657  8764,  Pro].  7351,  Task  735103 

ASD  TDR63  90V2 

Unclassified  report 

Descriptors:  (•High-pressure  research.  Metallurgy) 
(•High- temperature  research.  Metallurgy),  (•Metallurgy, 
High- temperature  research),  (♦Phase  studies,  Alloys),  Iron 
alloys.  Tensile  properties,  Carbon  alloys.  Mechanical 
properties,  Austenite,  Steel,  Aluminum,  Stainless  steel. 
Beryllium,  Fracture  (Mechanics),  Tou^iness,  Atmosphere, 
Heat  treatment,  Austenite. 

Techniques  were  developed  for  preparing,  treating  and 
testing  sub-size  tensile  and  Charpy  impact  specimens  suit- 
able for  use  in  high-pressure  equipment.   The  mechanical 
properties  of  a  wide  variety  of  materials  including  plain 
carbon  steels,  aluminum,  stainless  steel,  and  beryllium 
which  were  pressure-cycled  at  room  temperature  were 
measured  and  compared  to  properties  obtained  on  the  same 
materials  which  had  not  been  pressure-cycled.    A  study  was 
made  of  the  effects  of  pressure  on  the  mechanical  properties 
at  several  steels  including  4320,  4340  and  H-11  austenltlzed 
normally,  and  then  tempered  at  pressure  and  temperatures  in 
the  range  of  200  C  to  500  C.   Attempts  to  austenitize  test 
^>ecimens  at  pressure  invariably  resulted  in  severe  micro- 
cracking  which  precluded  measurements  of  tensile  and  frac- 
ture toughness  properties.   A  series  of  high-purity  iron- 
carbon  alloys  rang^  from  0.12%C  to  1.33%Cwere  austenltlzed 
and  isotbermally  transformed  both  at  one  atmosphere  and  at 
42  kilobars  at  selected  transformation  temperatures.   The 
mechanical  properties  of  specimens  subjected  to  these  treat- 
ments were  measured.  (Author) 
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AD-600  931 
OTS  Price  $3.60 


DlT.    17,  26,  31 


United  States  Steel  Corp.,  Monroeville,  Pi, 

DEVELOPMENT  OF  AN  HY-130/150  WEtDMENT. 

^larterly  progress  rept.  no.  3, 

by  L.  F.  Porter,  A.  M.  Rathbone,  S.  T.  ftilfe,  and 

K.  E.  Dorschu.    1  Apr  64,   37p 

Contract  NObs88540,  ProJ.  SR007  01  01,  +ask  853 

Unclassifled  report 

Descriptors:   (•Welding.  Steel),  (•Maraging  steel.  Welding), 
(•Submarines  hulls,  Welding),  Thermal  Joining.  Welds, 
Nickel  alloys,  Chromium  aUoys,  Vanadlwn  alloys.  Molybdenum 
aUoys,  Stresses,  Melting,  Forging,  Casting.  Chemical 
analysis.  Loading  (Mechanics),  Mechaniaal  properties. 
Electrodes.  Structural  properties,  Comitlon,  Ships,  Ship 
structural  components. 

AD-600  932  Div.    17 

OTS  Price  $2.60 

United  States  Steel  Corp.,  MonroeviUe,  ^i. 

THE  EFFECT  OF  SPECL\L  ADDITIONS  ON  THE  NOTCH 

TOUGHNESS  OF  MARAGING  STEELS. 

Technical  rept. 

by  A.  J.  Birkle,  D.  S.  Dabkowskl,  and  L.  U.  Porter. 

1  Apr  64.   26p 

Contract  NObs88640     ProJ.  SS060  000     ittsk  1667 

Unclassified  report 

Descriptors:   (•Maraging  steels.  Toughness).  (•Boron, 
MetaUui^),  (*Zirconlum,  Metallurgy),  (♦Steel,  Mechanical 
properties).  Nickel,  Chromium,  Molybdenum,  Cobalt,  Grain 
boundaries.  Heat  treatment.  Chemical  properties.  Melting. 

The  results  Indicated  that  when  Laboratoiflr  air-melted  or 
Tacuum-melted  heats  of  12Nl-3Cr-3Mo,  iaNl-8Cr-3Mo,  or 
18Nl-8Co-3Mo  maraging  steels  contained  about  0.02  percent 
zirconium,  their  notch  toughness  In  the  solution -annealed  and 
in  the  solution-annealed  and  aged  conditions  was  markedly 
lower  than  that  of  the  same  steels  containing  no  boron  or 
zirconium  or  containing  only  boron.    The  results  also  Indicated 
that  the  steels  containing  boron  were  slightly  more  notch 
tough  than  the  steels  containing  no  boron  or  zirconium,  and 
that  the  steels  containing  about  0,006  percent  carbon  were 
more  notch  tough  than  the  steels  containing  about  0.017  per- 
cent carbon.    In  addlUon,  there  was  some  IndlcaUon  that  the 
ellmlnaUon  of  aluminum  may  also  slgnifloanUy  improve  notch 
toughness.   On  the  basis  of  the  above  results.  Laboratory  and 
producOon  heats  of  maraging  steels  having  yield  strengths  in 
the  range  180  to  210  ksi  are  now  being  mejted  without  the 
special  zirconium  addition.    Additional  Laboratory  studies  are 
now  in  progress  to  determine  the  optimum  titanium  and 
aluminum  content  for  maraging  steels  having  yield  strengths 
in  the  range  180  to  210  ksl.  after  which  the  effect  of  nickel, 
chromium,  cobalt,  and  molybdenum  will  b<  investigated  with 
the  aim  of  developing  the  optimum  over-all  composition  for 
these  types  of  maraging  steels.   (Author) 

AD-600  933  Div.   17,  U 

OTS  Price  $3.60 


United  States  Steel  Corp..  MonroeviUe,  Pal 
EFFECTS  OF  COMPOSITION  ON  THE  TRANSFORMATION 
CHARACTERISTICS  AND  TOUGHNESS  OF  WELD-HEAT- 
AFFECTED  ZONES  IN  Nl-Cr-Mo  STEELS. 
Technical  rept., 

by  L.  P.  Connor,  A.  M.  Rathbone,  and  B.  Kl  Stewart. 
1  Apr  64,   36p 
Contract  Nbs88640,  ProJ.  SR007  01  01,  Ta«k  853 

^itaclaBalfled  report 

Deacrtptorsc   (*Maraglng  steels.  Toughness),  (•Metal- 
lojf^^y,  Maraging  steels).  (♦Steel.  Mechanical  properties). 
(♦Welding,  Steel),  Transformations.  Martensite,  Heat  treat- 
ment. Fracture  (Mechanics),  Nlctol.  Chromium,  Molybdenum, 
Statistloal  analysis.  II 
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As  part  of  the  program  to  define  the  composition  limits 
within  which  an  HY-130/160  steel  would  exhibit  satisfactory 
weldabUlty,  the  effects  of  carbon  (0.05  to  0.21%),  manganese 
(0.3  to  1.5%),  phosphorus  (0.003  to  0.027%).  sulfur  (0,003  to 
0.027%),  and  nickel  (1  to  9%)  on  the  crack  susceptibUlty, 
transformation  characteristics,  and  toughness  of  the  weld-beat- 
affected  zone  were  determined  on  32  stattsticaUy  selected  Nl- 
Cr-Mo  steels.    The  results  of  the  present  study  on  the  trans- 
formation characteristics  of  the  weld-heat-affected  zones  of  tiw 
Nl-Cr-Mo  steels  showed  that  changes  In  the  martensite-start 
M  sub  s)  temperature  depended  primarily  on  the  carbon 
manganese,  and  nickel  contents;  Uiat  the  M  sub  s  temperature 
varied  inversely  with  Uje  carbon,  manganese,  and  nickel  con- 
tents; and  that  the  crack  susceptibility  of  the  weld-heat- 
aflected  zones  varied  inversely  wlUi  the  M  sub  s  temperatures. 
The  results  of  Oie  present  toughness  study  showed  Uiat  an 
increase  in  Uie  sulfur  content  of  Nl-Cr-Mo  steels  strongly 
decreased  weld-heat-affected-zone  toughness,  particularly  in 
the  grain-coarsened  region;  Uiat  an  increase  in  carbon  moder- 
ately decreased  toughness;  and  that  an  increase  in  the 
manganese  and  nickel  sllghUy  decreased  toughness.   The 
preceding  observations  were  used  extensively  in  selecting  the 
°'^^P^'^^'>'  ""^ane'e  (0.75%)  .  sulfur  aess  than  0.010%). 
and  nickel  (5.0  percent)  contents  of  U»e  5Nl-Cr-Mo-V  steel 
that  is  considered  extremely  promising  as  an  HY-130/150  steel. 
(Author) 


AD-600  934 
OTS  Price  $3.60 


Div.  17,  26 


ill 


United  States  Steel  Corp.,  Monroeville,  Pa. 
EVALUATION  OF  3Nl-Cr-Mo  STEELS. 
Technical  rept. 

by  S.  J.  Manganello  and  L.  F.  Porter.    1  Apr  64,  31p 
Contract  Nob888540,  ProJ.  SR007  01  01.  Task  863 

Unclassifled  report 

Descriptors:     (•Maraging  steel.  Metallography),  (*Metal- 
logr^hy,  Maraging  steel),  (•Steel,  Mechanical  properties), 
(♦Welding,  Steel),  Hardenilig,  Chemical  properties.  Nickel. 
Chromium,  Molybdenum,  Vanadium,  Niobium,  Tantalum, 
Metallurgy. 

The  extent  to  which  nickel,  vanadium,  oolumbium,  and/or  ■ 
tantalum  would  Improve  the  hardenablllty,  temperabUlty,  and 
mechanical  properties  of  four  0.25  percent  carbon  and  tour 
0.15  percent  carbon  3Ni-Cr-Mo  steels  was  investigated.    The 
results  indicated  that  the  0.25  percent  carbon  steels  had  Just 
sufficient  hardenabUlty  for  4-lnch-thick  water-quenched  plates, 
but  that  the  0.15  percent  carbon  steels  did  not  have  sulflcient 
hardenablllty.   The  addition  of  vanadium,  columblum,  and/or 
tantalum  increased  the  resistance  of  the  0.25  and  the  0.15 
percent  carbon  steels  to  softening  during  tempering.   Howevsr 
these  additions  generally  reduced  the  Chaipy  V-notch  eneisr   ' 
absorption  of  the  0.25  percent  carbon  steels  but  did  not  reAioe 
the  energy  absorption  of  the  0.15  percent  carbon  steels  Uiat 
were  cooled  rapidly  enough  so  Uiat  Uiey  fuUy  hardened.   Among 
Uie  steels  investigated,  an  0.25  percent  carbon,  low-manganese 
(0.13%),  low-sUicon  (0.05%)  3Nl-l.5Cr-0.9Mo  steel  exhibited 
the  best  combination  of  strength  and  toughness  over  the  yield- 
strengUi  range  120  to  210  ksl.  and  appears  promising  as  an 
HY-130/150  or  an  HY-180/210  steel.    However.  Uiis  steel  has 
distincUypoorer  tempering  characteristics  and  weldability 
Uian  Uie  5Ni-Cr-Mo-V  steel  Uiat  has  been  extensively  evaluated 
as  an  HY-130/150  steel.  (AuOior)  ^^ 
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Descriptors:  (♦Submarine  hulls,  Metals),  (•Steel.  Welding), 
(♦Welding,  Steel),  (♦Creep,  Welding),  (♦Maraging  steels,  Me- 
chanical properties).  Fracture  (Mechanics),  Tou^mess, 
Tests,  Mckel,  Chromium,  Molybdenum,  Vanadium,  Metal- 
lurgy, Explosive  effects. 

The  results  of  the  explosion  tests  showed  that  the  base 
metal  and  the  high-toughness  MIG  weldments  underwent  ex- 
tensive plastic  flow  (3  explosive  shots)  without  fracture.    For 
the  lower-toughness,  covered-electrode  weldments,  the  three 
crack-starteEjweldments  and  three  of  the  six  bulge  weldments 
fractured  in  3ior  less  shots.   All  fractures  initiated  In  the 
weld  metal  and  propagated  primarily  in  the  weld  metal;  how- 
ever, in  several  specimens  the  weld-metal  cracks  propagated 
as  short  tears  in  the  base  metal.   Three  of  the  six  covered- 
electrode  weldments  withstood  3  shots  and  exhibited  extensive 
plastic  flow  without  fracture.   The  weldments  that  did  not 
fracture  were  reduced  In  thickness  by  about  6  percent,  a        ^ 
thickness  reduction  similar  to  that  of  the  base-metal  plate. 
The  explosion  tests  showed  that  experimental  HY- 130/150 
weldments  can  be  fabricated  that  will  undergo  extensive  plas- 
tic flow  during  explosive  loading  without  fracture.    However, 
a  tougher  covered-electrode  weld  metal  will  be  required  to 
markedly  reduce  the  probability  of  fracture  during  explosive 
straining.   In  addition  the  development  of  HY-130/150  filler 
metals  must  be  continued  so  that  the  best  performance  ob- 
served in  the  present  tests  on  1-inch-thick  weldments,  which 
were  welded  in  the  flat  poslUon  with  a  200  to  300  F  preheat, 
can  be  obtained  on  heavier,  more  highly  restrained  submarine- 
hull  weldments,  which  must  be  fabricated  by  out-of-position 
welding  aiid  preferably  with  a  lower  preheat.    (Author) 
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Descriptors:  (♦Submarine  hulls,  Metals),  (♦Maraging 
steels.  Welding),  (♦Welding,  Maraging  steel),  (♦Steel,  Me- 
chanical properties).  Tensile  properties.  Metallography, 
Heat  treatment,  Martenslte,  Austenite,  Microstructure, 
Nickel,  Chromium,  Molybdenum,  Tests,  Metal  plates. 

Results  of  tension  and  impact  tests  (after  aging)  on  simu- 
lated weld-heat-affected-zone  microstructures  indicated  that 
the  tensile  properties  of  the  structures  were  not  adversely 
affected  by  the  weld-thermal  cycles,  but  that  the  various 
structures  exhibited  a  moderate  general  loss  in  toughness 
(4  to  14  ft'lb  at  +80  F)  from  that  of  the  unwelded  plate 
(45  ft-lb  at  +80  F).   The  austenite  contents  of  the  various 
beat- affected- zone  regions  ranged  from  0  to  10  percent,  the 
largest  amount  being  present  in  the  region  heated  to  1200  F. 
The  results  of  metallogr{4>hlc  examinations  indicated  that  the 
weld-heat-affected  zone  is  composed  of  regions  of  underaged 
martenslte,  properly  aged  martenslte,  and  regions  containing 
mixtures  of  underaged  and  overaged  martenslte  with  some 
retained  austenite.   The  results  of  this  study  indicate  that 
the  mechanical  properties  of  the  heat-affected- zone  in  the 
12Ni-5Cr-3Mo  maraging  steel  are  slightly  poorer  than  those 
of  the  unwelded  plate,  but  may  be  adequate  if  the  original 
toughness  of  the  base  plate  is  high  enough.   However,  before 
final  conclusions  concerning  the  base-metal  weldability  of 
12Ni-Cr-Mo  managing  steels  can  be  drawn,  the  following  work 
must  be  completed:    (1)  a  determination  of  heat- affected- zone 
crack  susceptibility,  (2)  additional  impact  tests  of  heat- 
affected  zones  in  higher  toughness  base  plates,  and  (3)  deter- 
minatioas  of  the  effect  of  retained,  or  reverted,  austenite  on 
corrosion  and  fatigue  properties.    (Author) 
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Descriptors:  (♦Submarine  hulls,  Metals),  (♦Maraging 
steels,  Welding),  (♦Welding,  Maraging  steels),  (♦Steel, 
Mechanical  properties).  Fracture  (Mechanics),  Metallog- 
r^hy,  Microstructure,  Heat  treatment.  Stresses. 

Results  of  the  study  showed  that  2-inch-thick  plates  from 
three  production  heats  of  180-  to  2  lO-ksi-yield- strength 
grades  of  maraging  steel  were  susceptible  to  weld-heat- 
affected- zone  cracking.   The  cracks  were  internal  (originat- 
ing at  or  adjacent  to  the  overaged  region  In  the  heat- 
affected  zone),  appeared  to  be  exclusively  associated  with 
areas  of  nonmetallic  inclusions,  and  were  parallel  to  the 
rolled  plate  surface.   Results  of  metallographic  examination 
indicated  that  the  inclusions  were  titanium  carbides,  nitrides, 
or  carbonitrldes,  and  aluminum  oxides.   The  results  also  in- 
dicated that  specimens  having  a  solution- annealed- and- aged 
prior  microstructure  and  welded  with  a  300  F  preheat  exhil>- 
Ited  a  lower  crack  susceptibility  tnan  specimens  having  a 
solution-annealed  prior  microstructure  and  welded  with  no 
preheat.   The  results  suggested  that  the  cracks  Initiate  where 
a  plane  of  weakness  (area  of  concentrated  inclusions)  inter- 
sects the  aged  region  where  the  stress  is  high  because  of  the 
combined  effects  of  shrinkage  and  transformation  forces.   The 
cracks  then  propagate  along  the  planes  of  weakness  under  the 
influence  of  long-range  shrinkage  stress.  Generally,  the  re- 
sults of  the  present  work  suggest  that  the  observed  weld- 
heat-affected-zone  cracks  could  be  eliminated  by  (1)  elimin- 
ating the  planes  of  weakness  or  (2)  reducing  the  amount  of 
shrinkage  and/or  transformation  stress  Induced  by  welding. 
(Author) 
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Subcontract  to  Chemical  and  Metallurgical  Research,  Inc., 
Chattanooga,  Tennessee. 

Descriptors:  (♦Alloys,  Joining),  (♦Fluxes  (Fusion),  Welding 
rods),  (♦Rocket  cases.  Materials),  Stainless  steel.  Metal 
joints.  Material  forming.  Mechanical  working.  Heat 
treatment.  Temperature,  Silver  solders,  Thermal  Joining, 
Silver  alloys.  Cadmium  alloys.  Tin  alloys.  Zinc  alloys. 
Gold  alloys.  Aluminum  alloys.  Copper  alloys.  Brazing. 

This  study  brings  forth  the  possibilities  of  many  material 
compositions  which  offer  potential  as  low  melt  braze  allojrs 
for  Joining  thin  stainless  steel  strips  at  temperatures  below 
1000  F,  and  with  shear  lap  Joint  strengths  of  at  least  10,000 
psi  up  to  200  F.    Low  melt  brazing  alloys  might  find 
application  in  such  processes  involving  strip  overlap  and 
continuous  braze  where  post  heat  treating  and  inert  atmo- 
spheres may  not  be  practical.   (Author) 
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Oeser^itors:  {•Arc  welding.  Titanium),  j^Welding,  Metal 
plates),  (•Titanium,  Welding),  USSR,  Alloys,  Metal  Joints, 
Manufacturing  methods.  Mechanical  properUes,  TensUe 
properties.  Hardness,  Electrodes,  Fracture  (Mechanics). 

IB  ths  U.g'.SJl.,  thick  titanium  plate  is  being  welded  by  proc- 
es^s  that  normally  are  not  considered  for  welding  Utanium  In  the 

_lZ?***  "*  submeiiged-arc  and  electroslag  welding.   Sub- 
merged-arc welding  Is  used  for  Joining  Utanium  with  thick- 
nesses in  the  range  of  0.08  to  about  2  inches.    For  thicknesses 
orer  2  inches,  electroslag  welding  is  used.   Inert-gas  welding 
also  i>  used  but  its  use  is  restricted  to  titanium  less  than  0.08 
inoh  tUok.    For  this  reason,  inert-gas  welding  of  titanium  is  not 
covered  in  this  review.   SimUarly,  nearly  aU  of  the  published 
infcrmatlon  on  submerged-arc  welding  of  titanium  has  also  been 
oooceiTied  with  thin  material.  I.e.,  0.08  to  0.2  Inch.   Conse- 
q^ntly,  this  information  has  been  reviewed  only  in  those  cases 
where  the  reported  work  also  could  be  aimUed  to  thicker 
material.   (Author) 
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DMCriptors:  (•Nickel  alloys.  Surface-acttte  substances) 
rSspphlres,  High-temperature  research),  Chemical  reac- 
Oons,  Titanium  aUoys,  Zirconium  aUoys.  Chromium  alloys. 
Aluminum  alloys,  Copper  aUoys,  Adhesion,  Oxides,  Phase 
studies.  Composite  materials.  Indium  alloys.  Additives. 

The  effects  on  various  additives  to  nickel  on  its  wetting  and 
sclherenoe  to  sapphire  were  investigated  by  preparing  special 
Wnsiy  alloys  oontalnlnc  one  atomic  percent  of  Al.  Cu.  In.  Tl, 
zr,  and  Cr.   Sessile  drop  experiments  were  conducted  in 
▼am»  at  146  C  to  1600  C  in  order  to  observe  the  contact 
ug»es  and  the  degree  of  wetting.  Only  the  nickel  drops 
oontalnlng  Tl,  Zr,  and  Cr  ahowed  evidence  of  pronounced 
chemical  reaction  with  the  sapphire  substrates.  These  same 
oompoeitions  had  contact  angles  slgniflcanUy  lower  than  the 
pure  nickel.   Shear  tests  were  conducted  on  solidified  sessile 
drops  of  nickel  containing  higher  percentages  of  Tl  and  Cr 
and  shear  stresses  as  high  as  26,000  psi  were  recorded.  The 
results  of  these  tests  are  discussed  along  with  the  factors 
which  were  found  to  effect  both  the  wetting  and  the  adherence 
between  the  metallic  and  oxide  phases.  (Autk>r) 
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Descriptors:  (•Laboratory  equipment.  Melting),  (•Melting. 
Laboratory  equipment).  Copper,  Nickel,  Electromagnetic 
nelds.  Resistance  (Electrical).  Weight,  ControUed 
ataospheres.  Rare  earth  elements.  Crucibles,  Solids. 
Aluminum,  CoUs.  Metals,  Purtfloatton,  Powders,  Time. 
Heating,  Contamination. 

An  ^varatus  tor  melting  conducting  materials  by  the  use 

ri.Sl!f.*J!r°^!f""°J"^*^*°  *"  <l*«cribed.  This  technique 
eUmHutes  the  problem  of  cniolhle  contamination  a  brief 
Phenomenologlcal  explanation  of  the  pxooesslVpreiin^ 
SSS^*^  "^r  ''ry  *-*'™»«on  for  the  faLri^TtfonU 
.^^  K^*!!-  ^  '••*'^**  description  of  the  apparatus  is 
toolttded  together  with  Information  on  several  miteriaJs 
which  have  been  successfully  prepared  using  It.   (Author) 
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!^J!J!f'»'^?^  ^^  ""•  Metallurgical  Examination 
of  Ejector  Rack  Hook  Assembly,  forwarding  of. 

S^^fl^f^"'  1*^^*°"  (Ordnance),   Degradation).  Guided 
fi!!^f.  ^•"^•^'•»'  Steel.  Metallography,  Hardness,  Visual 
Inspection.  Aircraft  equipment.  Failure  (Mechanics) 
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Descriptors:  (•Steel,  Hydrogen  embritUement),  (♦Hydrogen 
embrlttlement.  Steel),  Failure  (Mechanics),  Tensile  proper- 
ties. Theory,  Microstructure,  Temperature,  Strain  (Mechan- 
ics), Aging  (Materials). 

Steel  which  is  subjected  to  a  tensile  stress  exceeding  some 
critical  value  depending  on  0»e  strength  level  of  the  steel  and 
which  contains  hydrogen  that  is  free  to  move  is  susceptible 
to  failure  in  a  delayed,  brittle  manner.   The  problem  is 
especially  serious  because  the  minimum  stress  for  failure 
decreases  as  the  strengUi  of  the  steel  is  Increased  and  be- 
cause failures  occur  with  no  appreciable  ductiUty.  even  though 
to  a  tensUe  test  ttte  material  may  exhibit  normal  ductiUty. 
Under  most  conditions  the  strength  level  of  the  steel  Is  the 
most  important  factor  affecting  the  occurrence  of  delayed, 
brittle  failure.   Botii  the  minimum  allied  stress  that  wlU 
result  in  failure  and  the  time  required  for  the  failure  to  occur 
decrease  as  the  tensUe  strength  of  tiie  steel  is  increased. 
T^rMe  failures  occur  in  all  types  of  steel  microstructures 
«»ept  austeoito.  AUoy  composition  is  a  relatively  unimpor- 
tairt  factor  in  the  hydrogen-induced,  delayed,  brittle  failure 
Of  Dody-centered  cubic  steels.  (Author) 
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Descriptors:     (•Material  forming,  Metals),  (*Explo8ive 
forming.  Deformation),  Aluminum,  Aluminum  jtlloys.  Iron, 
Stainless  steel,  Stresses,  Creep.  Strain  (Mechanics), 
Ductility,  Mechanical  waves,  Titanium  alloys. 

The  report  summarizes  the  results  of  the  measurement  of 
high  strain  rate  plastic  flow  properties  and  ductility  in  a 
uniaxial,  homogeneous  stress  system  and  of  a  study  of  defor- 
mation mechanics  in  high  energy  rate  forming  operations. 
Presented  for  the  first  time  are  the  results  of  a  study  made 
on  the  energy  transfer  process  at  a  liquid-metal  interface. 
It  was  found  that  separation  of  the  liquid  and  the  metal  occurs 
only  after  a  number  of  wave  reflections  have  taken  place. 
Finally,  the  report  concludes  with  a  discussion  of  some  of  the 
major  problems  associated  with  hi^  energy  forming  processes 
which  remain  to  be  investigated  before  these  processes  can  be 
adequately  understood.  (Author) 
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Crack  growth  studies,  using  D6Ac  steel,  heat  treated  to 
240,000  psi  yield  strength  level,  are  described.   In  these 
studies  Uie  crack  tip  driving  force  was  held  constant  for  each 
cycle.    Plate  thicknesses  of  0.160  and  0.075  inch  were 
investigated  In  this  study.   In  the  thick  plate  behavior,  which 
is  exemplified  by  the  0.160  inch  specimens,  the  plate  thickness 
is  substantially  larger  than  the  local  plastic  zone  size  at  the 
advancing  tip  of  the  crack.   The  elastic  constraint,  therefore, 
dominates  the  rate  of  crack  propagation.    Because  of  the 
lower  elastic  constraint  present  in  a  45  degree  oblique  shear 
fracture,  the  rate  of  crack  propagation  at  a  constant  driving 
force  is  less  than  that  for  the  cup-cone  condition.   In  the  thin 
plate  behavior,  the  shear  displacement  on  the  y  axis  dominates, 
rather  than  the  elastic  constraint.   The  45  degree  oblique 
shear  type  of  fracture,"  therefore,  results  in  a  greater  rate  of 
crack  extension  because  the  vertical  displacements  are  larger 
than  for  the  ct4>-cone  type  of  fracture.   (Author) 
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Descriptors:  (♦Sintering,  Powder  metals),  *Powder  alloys. 
♦Powder  metals.  Alloys.  Particles.  Atomization.  Molybde- 
num alloys.  Titanium  alloys.  Zirconium  alloys.  Material 
forming.  Mechanical  working.  Manufacturing  methods. 
Industrial  production.  Powder  metallurgy. 

Attempts  to  consolidate  large  superalloy  powder  billets  by 
cold  pressing  ^nd  sintering  are  described.   TZM  billets  made 
by  powder  metallurgy  techniques  are  ready  for  extrusion. 
The  three  superalloy  powder  billets  have  been  cold  pressed 
and  are  being  hot  pressed  to  density.   The  extrusion  of  all 
these  bUlets  to  T-sections  will  be  completed  shortly. 
(Author) 
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OTS  Price  $0.60 
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AD-601  188 
OTS  Price  $1.50 


Div.    17 


WatervUet  Arsenal.  N.  Y. 

LOW-TEMPERATURE  IMPACT-STRENGTH  OF  IRON- 
POWDER  BARS. 
Technical  rept., 

by  James  J.  Miller  and  E.  Noah  Gould.  Dec  63,  17p 
WVT  RI6305 

Unclassified  report 

Descriptors:  (♦Powder  metallurgy.  Iron),  (•Iron,  Powder 
metallurgy).  Sintering,  Manuiactuiing  methods.  Density, 
Atomization,  Electrolysis.  Reduction.  Powder  metals.  Pres- 
sure. Mechanical  properties.  Iron  alloys.  Sintering  furnaces. 
Toughness.  Experimental  data.  Low  temperature  research. 
Rods,  Gun  components.  Material  forming. 

Bars  were  made  of  three  types  of  iron  powder  (atomized, 
electrolytic  and  hydrogen- reduced  mill  scale),  at  two  dtfterent 
sintering  temperatures  and  several  different  compacting  pres- 
sures.  Charpy  impact- strength  was  then  measured  on  each 
variety  of  bar  at  -40  degrees);  the  values  obtained  ranged 
from  3/8  to  5  ft-Ib.   The  impact- strength  of  both  the  ■tnmi«^H> 
and  the  electrolytic  iron-powder  (but  not  the  hydrogen- 
reduced  mill  scale)  increased  as  compacting  pressure  and 
sintering  temperature  increased.   However,  no  value  of 
impact-strength  achieved  is  high  enough  for  cannon  compo- 
nents.  Since  this  Investigation  does  not  show  the  character- 
istics of  all  metal  powders,  additional  investigations  should 
be  made  of  heat-treated  alloy-steel  powders,  more  like  gun 
steels.   Such  Investigations  are  expected  to  show  higher 
strength  in  both  tensile  and  impact  tests.  (Author) 

AD-601  238  DiT.  17,  10,  14 

OTS  Price  $1.00 

Prevention  of  Deterioration  Center,  NAS-NRC,  Wasbliwton. 
D.  C. 

BIBLIOGRAPHY  ON  CORROSION  mHmiTORS  FOR  NON- 
FERROUS  METALS. 
•M  60,  37p  PDC  S60  041  PDL40596 

Unclassified  report 

Descriptors:  (♦Bibliographies,  Corrosion  inhibition), 
(♦Corrosion  inhibition.  Bibliographies). 


Army  Frankford  Arsenal,  Philadelphia,  Pa. 
LOW-CYCLE  FATIGUE  CHARACTERISTICS  OF  ULTRA- 
HIGH-STRENGTH  STEELS. 

by  C.  M.  Carman  and  J.  H.  Mulherin.    Feb  64,    SSp 
AFA   R1707 

Unclassified  report 

Descriptors:  (♦Steel,  Fracture  (Mechanics)),  Metal  plates. 
Mechanical  properties,  Rocket  motors  (Solid  propellant). 
Loading  (Mechanics),  Strain  (Mechanics),  Stresses.  Experi- 
mental data.  Elasticity.  Hydrostatic  pressure.  Tests, 
Mathematical  models.  Heat  treatment.  Shear  stresses. 
Failure  (Mechanics),  Thickness,  Rocket  cases.  Fatigue 
(Mechanics). 


AD-601  247 
OTS  Price  $2.00 


DlT.    17.  26,  16 


Prevention  of  Deterioration  Center,  NAS-NRC, 

Washington,  D.  C. 

BIBLIOGRAPHY  ON  MICROBIAL  CORROSION  OF  METALS, 

oomp.  by  Richard  W.  H.  Lee.  11  Jul  63,  74p 

PDC  S63  025,  PDL48074 

Unclassified  report 
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DewJrtptors:  (•Metals.  Corposloo),  (*Bil  Bocranhles 

Inhlbitton,  Sea  water.  Microbiology.  Fuogiiroofln* 
mm.  Steel,  Pipes.  Underground,  DocumSitatlon 
Alumlniun,  Biological  contamination.  Copper,  L^sd, 
Aonraots. 


AD-601  294  Dl».   17 

OTS  Price  $1.60 

Prevantioa  of  Oetarioration  Center,  NAS-  4RC. 
Washington,  D.  C. 
BIBLIOGRAPHY  ON  CORROSION  RESISTANCE  OF 
CADMIUM  COATINaS.  j 

oomp.  bgr  Rlohsrd  W.  H.  Lm.  21  Deo  62.  iTp 
PDC  S62  056,  PDL4WS6  1 

Dnolassifled  report 

Descriptors:  (♦Metal  coatings,  BibUocrijhles). 
(♦BlbUographies,  Metal  coaUngs),  (♦CadiUum,  Corrosion 
InhlbitioQ).  Coatings,  Electroplating,  Coraosion. 

A  bibliography  of  154  references  is  given  on  the  corzoslaa 

resistance  of  cadmium  coatings. 


AD-601  293 
OTS  Price  $5.60 


Dlv.  IT 


Prevention  of  Deterioration  Center,  NAS-f  |IC. 
Washington.  D.  C.  ' 

PERFORMANCE  ABOVE  1000  F  OF  STTPEftALLOYS  AND 
PROTECTIVE  COATINGS.  ^^""xo  t^u 

An  annotated  bibliography, 

comp.  by  R.  G.  Lyle  and  R.  C.  Peden    Dec  J3   S8d 
PDC  S63  050,  PDL50140  ue<^  63.  58p 

Unt^assified  report 

Descriptors:   (♦Bibliographies,  Heat  resistant  meUls  and 
alloys),  (♦Heat  resistant  metals  and  alloys.  Bibliographies), 
(♦Coatings,  Heat  resistant  metals  and  alloys).  Nickel  alloys, 
Refractory  coatings.  Mechanical  properties.  Fatigue 
(Mechanics),  Oxidation,  Creep.  Ceramic  coatings.  Corrosion 
inhibition.  MeUl  coatings.  Iron  alloys.  Aluminum  aUoys, 
Chromium  alloys,  Rhenium  alloys.  Molybdenum  alloys. 
Tungsten  alloys.  Steel,  Organic  coatings.  Thermal  stresses 
Fracturs  (Mechanics),  Cobalt  alloys. 


AD-601  300  DlT.    17.  14.  26 

OTS  Price  $1.60 

Prevention  of  Deterioration  Center,  NAS-NRC,  Washington. 

REFERENCES  PERTAINING  TO  CORROSION  RESBTANCE 
OF  Zmc  AND  Zmc  COATINGS  UNDER  CONDITIONS  OF 
HKJH  HUMIDITY  OR  IN  CONTACT  WITH  GROUND  WATERS 
comp.  by  Richard  W.  H.  Lee.   25  Apr  63.  itp 
PDC  S63  022.  PDL  48073  ' 

Unclassified  report 

Descriptors:  (•Bibliographies,  Corrosion  Inhibition), 
(•Corrosion  Inhibition,  BibUographies),  (•Zinc,  Corrosion 
inhibition),  ('Zinc  coatings.  Corrosion  li^Ubition),  Humidity 


AD-601  304  DlT.   17.  14,  26 

OTS  Price  $1.60 


ProTentlon  of  Deterioration  Center.  NAS-NttC 

D.  C. 

SPRAYED  METALLIC  COATDKB  FOR  FEAROUS 

AN  INTRODUCTORY  BIBLIOGRAPHY 

comp.  by  Richard  W.  H.  Lee.    1  Apr  62,  Ui 

PDC  S62  013.  PDL  43216 


,  Washington, 
METALS, 


METALLURGY  -  Division  17 


Unclassified  report 

Descriptors:   (•Bibliographies,  Metol  coatings).  (*Metal 
ooatlngs.  Sprays),  (Iron,  Protective  treatmente)    (*Steel 
FkJshes  and  finishing),  CCorroslon  Inhibition  MeSsT' 
Underwater.  Degradation.  Aluminum  coatings.  Zinc  coatln« 
top"gn-«on   Electrochemistry,  Antlfoullni  coatings?^  ^' 
Fatigue  (Mechanics).  ^ 


AD-601  324  Dlv.    17,  20 

OTS  Price  $2.00 

Texas  Nuclear  Corp.,  Austin. 

ACTIVATION  ANALYSIS  FOR  IMPURITIES  IN  BERYLLIUM. 

Technical  npt..  Part  m.  Vol.  I,  1  Jan  63-Jan  64. 

by  L  L.  Morgan,  J.  B.  Ashe,  J.  T.  Prud'bomme.  and  T  C 

Martin.   May  64,    80p 

Contract  AF33  616  8160,   Pro].  7360,   Task  736005 

ASD  TDR62  1038  P3  VI 

Unclassified  report 

Descriptors:  (♦Beryllium.  RadioactlTatlon  analysis) 
(♦RadioacUTation  analysis,  BerylUum),  Non-destru(ilve 
testing.  Neutron  actlTatlon,  Neutron  cross  sections.  Nuclear 
cross  sections.  Gamma-ray  spectra.  Proton  bombardment. 
Carbon,  Nitrogen,  Impurities. 

A  Ust  of  cross  section  data  and  related  Information  was 
compUed  for  total  neutron  cross  sections  and  the  reaction 
cross  sections,  (n,p),  (n,  alpha),  and  (n.2n)  In  the  energy 
region  around  14  Mev.   This  compilation  Includes  pubUshed 
data  through  June.  1963.   A  gamma  ray  spectral  aUas  contain- 
ing 54  sets  of  spectra  of  some  of  the  more  common  elements 
in  ttie  periodic  table  was  obtained  by  activation  analysis  with 
14.8  Mev  neutrons.   Gamma  ray  peaks  from  the  reaction 
proAicts  were  identified  as  weU  as  radioactive  decay  products 
fromtoace  impurities  in  each  element  whenever  possible. 
Carbon  and  nitrogen  surface  contamination  of  several  hirii 
purity  beryllium  samples  were  measured  by  portion  irradi- 
ation.  The  results  seem  to  indicate  that  a  large  peroentage 
or  this  contamination  is  in  surface  layers  suggesting  that 
these  contaminants  may  have  been  added  during  a  machinlmr 
process.  (Author)  i.xiiiij« 


AD-601  330 
OTS  Price  $2.25 


DiT.    17,  24 


Firestone  Flight  Sciences  Lab.,  Calif.  Inst,  of  Tech. 
Pasadena.  ' 

DEVELOPMENT  AND  APPLICATION  OF  A  HIOH  SPEED 
CAMERA  FOR  MBTALLOORAPHIC  AND  CRACK  PROP- 
AGATION STUDIES. 
Final  rept. 

Srt^M*?-  ^,^'  **•  ^-  ^**^'  «•  ^-  ""•  S.  R.  VaUuri. 
and  M.  L.  Williams,   y^r  64,   98p 

Contract  AF33  616  6270,   ProJ.  7021,   Task  7021  05 
ARL    64  69 

Unclassified  rq»rt 

Descriptors:  (♦High-speed  cameras.  Metallography). 
(♦Fracture  (Mechanics).  Photographic  analysis),  Kerr  ceUs, 
Cameras,  Construction.  Operation,  Photographic  lightlne 
systems.  Circuits.  Photomicrography.  iignung 

1!^°'*'^'"^  principles  and  construction  features  of  a 
nigh  speed  framing  camera  are  presented.   Thlsunit  was 
used  to  take  up  to  128  successive  dynamic  photographs  of  the 
structure  of  a  metal  surface  using  reflected  11^  at  frami^ 
rates  up  to  100,000  frames  per  second  and  atXi^us  Sd 
exposure  times  between  0.05  and  0.40  micro-seconds.   Lmot 
field  reflected  light  and  transmitted  light  photo^S  we!^ 
recorded.    Examples  of  the  different  ^sof^teSS 
°AStort  **"»"*  "°^*  "•  presented  and  briefly  discussed. 
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AD-601  362  Dlv.    ".  31 

OTS  Prtce  $5.60 

SrcvctE"?A^O»  Of'^?^'^™'  for  SCBMAWNE 

CONSTRUCTION. 

Research  and  development  rept. 

by  M.  R.  Gross,    14  Feb  63.  56p 

Proj,  SR007  01  01.  Task  0856 

MEL-A,  91  197D  .       .«  ^ . 

Unclassified  report 

Descriptors:    (•Submarine  hulls.  Fatigue  (Mechanics)), 
(•Metals.  Fatigue  (Mechanics)).  Steel.  Nickel  alloys. 
Aluminum  alloys.  Copper  alloys,  Plasticity.  Stresses. 
Mechanical  properties.  Welds,  Corrosion.  Sea  water. 
Failure  (Mechanics).  Load  distribution.  Ship  structural 
components.  Pressure  vessels.  Design.  Life  expectancy. 

MateriaU  for  submariner  construction  were  investigated  to 
determiift  their  low-cycle  flexural  fatigue  behavior.    Both 
ferrous  and  nonferrous  materials,  including  five  steels  with 
yield  strengths  of  40,000  to  230.000  pel,  five  nickel-base,  six 
aluminum-base  and  three  copper-base  alloys  were  used  in  the 
study.   Comparisons  on  the  basis  of  three  parameters: 
plastic-strain  range,  total-strain  range,  and  nominal  reversed 
stress,  were  made  of  the  effects  of  mechanical  notches,  cycle 
pattern,  weldments,  and  salt-water  corrosion.   »  is  concluded 
that  the  relationship  between  total-strain  range  and  life  is   ■ 
similar  for  all  the  materials  investigated  and  that  it  offers  a 
more  general  and  practical  approach  to  design  than  plastic- 
strain  range  or  nominal  reversed  stress.    (Author) 


Descriptors:  (♦Steel.  Mechanical  properties),  (•Forging, 
Steel),  (•Landing  gear.  Materials),  Tensile  properties. 
Fatigue  (Mechanics),  Stresses,  Corrosion.  Toughness,  Heat 
treatment.  Nickel  alloys.  Cobalt  alloys.  Molybdenum  alloys, 
Maraging  steel. 

This  report  presents  the  results  of  an  investigation  of  the 
mechanical  properties  of  high  strength  steel  aircraft  forgings, 
RepubUc  Steel  Corporation's  9Nl-4Co  and  18  NlCoMo(300)  were 
examined  In  detail  for  smooth  and  notched  tensile  and  fatigue 
strength,  stress  corrosion  resistance  and  fracture  toughness 
prx^rUes.   To  a  lesser  extent  forged  SAE  4340  and  H-11  steels 
were  evaluated  for  comparison.   The  forgings  evaluated  wore 
two  configurations,  a  235-lb.  M.L.G.  shock  strut  cylinder  and 
a  275-lb.  M.L.G.  axle  beam  forging.   The  effects  of  grain  flow, 
forging  temperature,  and  heat  treatment  were  examined.   Vari- 
ations from  heat  to  heat  and  forging  lot  to  forging  lot  were 
analysed.   In  general,  the  18  NiCoMo(300)  steel  was  enable  of 
attaining  the  highest  tensile  strength,  particularly  yield 
strength.    However,  this  higher  strength  did  not  manifest  itseU 
under  fatigue  loading  conditions.    As  a  result,  the  9Nl-4Co 
steel  had  hi^er  notched  and  smooth  axial  fatigue  strength. 
From  a  stress  corrosion  standpoint  the  9Nl-4Co  steel  was 
superior  to  18  NlCoMo  where  no  stress  raiser  was  present. 
The  reverse  was  true  for  the  partial  cracked  test  specimens. 
In  both  cases  4340  had  extremely  low  stress  corrosion  strength. 
(Auttibr) 


AD-601  520 
OTS  Price  $1.00 


Dlv.  17,  25 


AD-601  389  Div.  17 

OTS  Price  $2.00 

Defense  Metals  Information  Center,  Columbus.  Ohio. 

THE  EFFECTS  OF  HIGH- PRESSURE.  HIGH-TEMPERATURE 

HYDROGEN  ON  STEEL. 

by  E.  E.  Fletcher  and  A.  R.  Elsea.  26  Mar  64,  76p 

DMIC  202 

Contract  AF33  615  1121.  ProJ.  8975 

Unclassified  report 

Descriptors:  ('Hydrogen,  Steel).  (•Steel.  Hydrogen 
embrittlement),  (*Temperature.  Steel).  High-temperature 
research.  High-pressure  research.  Ductility,  Creep, 
Cqr'j.  fes.  Chemical  reactions.  Iron  compounds,  Carl)on, 
Irreversible  processes.  Corrosion  Inhibition,  Stainless  steel. 
Thermal  properties.  Methane,  Alloys. 

This  reix>rt  deals  with  the  deleterious  effects  of  hydrogen 
gas  on  steel  at  elevated  temperatures  and/or  pressures.   Hy- 
drogen attack  on  steels  Is  manifest  as  decarburleatlon.  Inter- 
granular  fissuri  ig.  or  blistering.    These  conditions  result  in 
lowered  tensile  strength,  ductility,  and  impact  strength.    The 
reaction  of  hydrogen  with  iron  carbide  to  form  methane  is  prob- 
ably the  most  important  chemical  reaction  involved  In  the  attack 
■>n  steel  by  hydrogen.    Attack  of  steel  at  elevated  temperatures 
and  pressures  is  limited  or  prevented  by  the  following  meas- 
ures:   (l)  use  of  steel  alloyed  with  strong  carbide -forming 
elements.  (2)  use  of  liners  of  resistant  alloy  steels,  and  (3) 
substitution  of  resistant  nonferrous  alloys.  (Author) 


Northwestern  Technological  Inst..  Evanstoo,  111. 
STRUCTURE  AND  PROPERTIES  OF  SOLID  SOLUTIONS. 
Final  rept.,  1  Jun  58-30  Jun  64, 
by  Morris  E.  Fine.    30  Jun  64.   34p 
Contract  Nonrl228  11.  Pro].  NR031  618 

Unclassified  report 

Descriptors:    (•Solid  solutions.  Physical  properties), 
(•Aging  (Materials),  Solid  solutions).  Gold  alloys.  Copper 
alloys,  Aluminum  alloys.  Silver  alloys.  Crystal  stnicture. 
Crystal  lattice  defects.  Tensile  properties.  Stresses, 
Sodium  compounds.  Bromides,  Chlorides. 

Conieuut:  solid  solution  strengthening  and  strain  aging  in 
Ag-base  Al  alloys ;  solid  solution  strengthening  and  aging  in 
Cu-base  Al  alloys;  solid  solution  strengthening  In  NaCl-base 
NaBr  solutions;  short-range  order;  solid  solution  strength  In 
the  gold-silver  system. 


AD-601  446 
OTS  Price  $3,00 


Div.  17,  1 


General  Dynamics/Fort  Worth,  Tex. 

AN  EVALUATION  OF  HIGH  STRENGTH  STEEL  FORCINGS. 

Rept.  for  Jan  62-Jan  63, 

by  R.'L.  Jones  and  F.  C.  Nordquist.  May  64,  155p  FZM4  1479 

Contract  t\F33  600  41891 

RTD  TDR63  4050 

Unclassified  report 


AD-601  537  Div.  17 

OTS  Price  $1.25 

Auburn  Univ.,  Ala.   Research  Foundation. 

K(Sub  Ic)  OF  A  300-GRADE  18-NICKEL  MARAGING  STBEL 

AS  INFLUENCED  BY  SPECIMEN  TYPE  AND  THERMAL  AND 

MECHANICAL  TREATMENT. 

Final  technical  rept.  no.  3, 

by  Hal  W.  Maynor,  Jr.  and  Courtney  C.  Busch.  31  M^  64, 

44p 

Contract  DAOl  0090RDe89 

Unclassified  report 

Descriptors:   (•Maraging  steels.  Nickel  alloys).  Stresses, 
Thickness.  Mechanical  properties.  Heat  treatment.  Cold- 
working,  Fracture  (Mechanios),  Surface  properties.  Tough- 
ness, Tensile  properties. 

Three  different  type  specimens  were  employed  to  determina 
the  critical  stress  Intensity  parameter  under  conditions  of 
constant  specimen  thickness  and  varying  yield  strength.    The 
magnitude  of  the  parameter  was  observed  to  vary  consistently, 
with  one  exception,  with  specimen  type.   The  parameter  also 
was  observed  to  be  a  discontinuous  function  of  yield  strength 
from  the  heat-treated,  only,  to  the  heat-treated-plus-cold- 
worked  condition.   The  reason  for  the  rather  sharp  drop  In 
critical  strength  Intensity  for  cents r-o racked  relative  to 
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surface-cracked  specimens  could  not  be  ticplalned.    Critical 
strength  intensity  of  surface-cracked  speolmens  was  essentiall 
independent  of  yield  strength  in  the  297  t9  335  ksi  range. 
(Aathor) 


AD-601  654 
OTS  Price  $1.25 


Dlv.    17 


Experimental  Inst,  of  Llglit  Metals,  Milan  (Italy). 

RESISTOMETRIC  INVESTIGATION  OF  THE  RECOVERY  OF 

DILUTED  Al-Mg  ALLOYS  COLD-WORKED  AT  UQUID 

NITROGEN  TEMPERATURE. 

Final  rept.  1  Jan-31  Dec  63. 

by  S.  Ceresara  and  T.  Federighi.   30  Jan  $4,   49p 

EILM  13  178  6401  105 

Contract  DA91  591EUC2768 

Unclassified  repor 

Desortptors:  (•Resistance  (Electrical),  Aluminum  alloys), 
(•Aluminum  alloys.  Magnesium  alloys)  (•Cryogenics, 
Cold  working),  E^amlcs,  Heat  of  activation.  Recovery, 
Recrystallizatlon,  Mechanical  propertiaa.  Crystal  lattice 
defects.  Heat  treatment.  ' 


A  set  of  diluted  Al-Mg  alloys,  with  a  Mg  oontent  varying 
from  0  (99.995%A1)  to  1.48  at.  %,  has  been  cold-worked  by 
compression  at  liquid-nitrogen  temperature,  and  the  recovery 
cf  the  electrical  resistivity  has  been  Investigated  In  the 
temperat\tre  range  from  -190C  to  340C.    Four  principal 
recovery  stages,  conventionally  Indicated  as  H-1,  H-2,  H-3 
and  H-4,  can  be  envisaged,  during  the  Isochronal  annealing, 
in  pure  Al  as  well  as  In  the  alloys.    Stages  H-2  and  H-3, 
which  appeared  as  the  most  Important  recovery  stages, 
have  been  Investigated  In  more  detail  by  the  isothermal 
annealing  method.   A  tentative  Interpretation  of  the  results 
has  been  advanced,  assuming  that  the  four  recovery  stages 
observed  In  alloys  corresponds  substantially  to  the  same 
observed  in  pure  Al.   In  this  way  stage  H»l  can  be  identified 
with  the  release  of  interstitial-type  defects  from  their  traps; 
stage  H-2  can  be  Identified  with  the  migration  of  vacancies 
to  dislocations}  stages  H-3  and  H-4  can  be  Identified  with 
the  removal  of  dislocations  by  the  polygonlzation  and  recris- 
tallixation  processes,  respectively. 
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AD-uOl  557 
OTS  Price  $0.50 


Dlv.  17.  20 


Feltman  Research  Lajs.,  Picatlnny  Arsenal,  Dcver,  N.  J. 

AN  APPROACH  TO  THE  USE  OF  RADIOISOTOPES  IN  SALT 

SPRAY  TESTING. 

Technical  memo., 

by  C.  G.  C.  WiJte  and  E.  F.  Stevenson.   Jun  64,    16p 

Pi\>].  5B99  04  001 

PA  TM1271 

Unclassified  report 

Descflpara.  i*SaV  spi-ay  tests,  Radioactive  isotopes), 
{•Corrosion,  Test  methods),  (•Tracer  studies.  Coatings). 
Corrosion  Inhibition,  Metals.  Surfaces.  Surface  pi>jp.'r:ies. 

Salt  spray  testing  Is  a  general  qualitative  tech.iiqie  is.jil 
■J  evaluate  metal  surface  protective  coatings.    Since  salt 
spray  testing  simulates  the  effects  of  several  types  of 
corrosion,  it  was  felt  that  a  wedding  of  the  techniques  used 
in  measuring  such  corrosion  with  radioisotopic  techniques 
might  prove  fruitful  in  making  the  salt  spray  test  more 
quantitative.    The  report  deals  with  the  uses  of  radioisotopes 
to  study  corrosion  mechanisms,  corrosion  rates,  surface 
phenome.i.\,  jti..  and  can  provide  a  point  of  departure  for 
laonchlng  an  investigation  into  quantitative  salt  spray  testing. 
(Author) 
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Division  18  -  BmJTARY  SCIENCES  AND  OPERATIONS 


18.   MILITARY  SCIENCES  AND 
OPERATIONS 


AO-600  942  DlT.  18.  23.  26 

OTS  Price  $4.60 

Air  Force  Inst,  of  Tech..  Wright-Patterson  AFB,  Ohio. 

School  of  Logistics. 

ABSTRACTS  OF  THESES.   GRADUATE  LOGISTICS  CLASS 

64A. 

Jun  64.  41p 

llDClasslfied  report 

Dcscrlptcfs:     (*AbBtTacts,  Logistics),  (•Logistics, 
Abstracts),  Training,  Management  planning.  Aircraft  ecfilp- 
ment.  Data  processing  systems,  Maintenance.  Armed  forces 
budgets.  Personnel  management,  Inventory  controL 

Contents: 

Reparable  reporting  at  aircraft  Mod/IRAN  facilities 

A  qualitative  analysis  of  RCS  controlled  reports  recpiired  by 
the  Directorate  of  Supply  Headquarters  AFIC 

A  qualitative  analysis  of  recurring  RCS  maintenance  reports 

Elements  of  information  required  for  management  of  air  force 
base  funded  Items 

The  feasibility  and  desirability  at  the  use  of  incentives  to 
improve  economies  of  organic  maintenance  operations 

A  study  of  ADP's  effect  on  the  tasks,  skills  and  skill  levels  of 
military  base  supply  management 

A  review  of  the  backgrounds  and  assignments  of  Junior  engineer- 
ing officers  in  systems  program  management 

Alternative  methods  of  reducing  the  ultimate  cost  to  the  govern- 
ment of  ao^ring  and  maintaining  items  in  the  inventory 

Application  of  increased  field  level  maintenance  to  army  air- 
craft. 


Descriptors:  (*kiAiitsry  strstogy,  USSR),  (*Co]d  war. 
Reviews),  Military  taotios,  Polltloal  soleace,  Wufmr*. 
Limited  war.  Foreign  policy.  Armed  forces. 

Topics  Include:   underlying  problems;  character  of  the 
military  debate;  and  current  Soviet  views  on  specific  Issues 
(nature  of  a  future  war,  likelihood  of  war,  short  or  long  wsr, 
sise  of  the  armed  forces,  offense  versus  defense  ooooepts, 
military  superiority,  war-winning  strategy,  limited  war  and 
national  liberation  stniggles*,  war  as  an  Instrument  of  policy). 


AD-601  140 
OTS  Price  $4.00 


DlT.  18 


RAND  Corp.,  Santa  Monica,  Calif. 
SOVIET  STRATEGY  AT  THE  CROSSROADS, 
by  Thomas  W.  Wolfe.   Apr  64,  256p   lUi4085PR 
Contract  AF49  638  700 

Unclassified  report 

Descriptors:  (*MiUtary  strategy,  USSR),  (•MlUtary  tscttos. 
Reviews). 

In  October  1963,  the  Military  PubUshii«  House  of  the  Soviet 
Ministry  of  Defense  brought  out  a  revised  editioo  of 
Voennaia  Strateglia.    Four  months  later  RAND  distributed 
Leon  Goure's  Notes  on  the  Second  Edition  of  Marshal  V.  D. 
SokolevskU's  Military  Strategy  (AD-600  081).  lbs  Goure 
study  made  a  preliminary  appraisal  of  the  second  edition  on 
the  basis  of  selected  textual  comparisons  between  it  and  the 
original  woric  The  present  study  goes  further.  It  »ir«iniiMi« 
the  major  factors  underlying  current  trends  In  Soviet  strategy, 
and  it  surveys  and  evaluates  recent  Soviet  military  tbouf^t 
using  a  wide  range  of  published  Soviet  materials,  including  of 
course  both  the  first  and  second  editions  of  the  Sokolovskil 
book.   (Author) 


AD-601  071  Dlv.    18.  28,  30 

OTS  Price  $10.50 

Oklahoma  Univ.  Research  Inst.,  Norman. 

PROCEEDINGS  OF  FIRST  SYMPOSIUM  ON  THE 

PSYCHOLOGICAL  EFFECTS  OF  NON-NUCLEAR  WEAPONS, 

VOLUME  I,  APRIL  29  AND  30.  1964.  ELGIN  AIR  FORCE 

BASE,  PORT  WALTON  BEACH.  FLORIDA. 

29  Apr  64,    132p 

Contract  AF08  635  3693.  Pro].  1419 

Unclassified  report 

In  cooperation  with  Ohio  State  University  and  Detachment  4, 
RTD(ATWR)  Weapons  Division,  Eglin  Air  Force  Base.  Florida. 

Descriptors:   (•Unconventional  warfare),  (♦Stress 
(Psychology,  Weapons)),  (Weapons,  Stress  (Psychology), 
Symposia,  Psychophysiology.  Behavior.  Adaptation 
(Physiology),  Models  (Simulations),  Simulation.  Psychologi- 
cal warfare.  Warfare. 

Titles  of  the  papers  presented  at  this  Symposium  are: 
A  proposed  method  for  determining  the  psychological  effects 
of  weapons;  Prior  art  in  the  psychological  effects  of  weapons 
systems:  Psychological  reactions  to  non-nuclear  weapons: 
Problems  and  potentials  of  the  experimental  approach; 
Adaptive  processes  used  in  effects  modeling;  Criterion  models 
for  counterinsurgency;  Some  relationships  between  behavioral 
and  physiological  measures  during  a  48  hour  period  of 
Harassment. 


AD-601  076  Div.  18,  32 

OTS  Price  $0.75 

RAND  Corp..  Santa  Monica,  Calif. 

SOVIET  STRATEGIC  THOUGHT  IN  TRANSITION. 

by  Thomas  W.  Wolfe.  May  64.  22p  P-2906 

Unclassified  report 


AD-601  146 
OTS  Price  $2.75 


Div.  18 


Mitre  Corp.,  Bedford,  Mass. 

CONGRESS  ON  THE  INFORMATION  SYSTEM  SCIENCES. 

(1st)  SESSION  11:  INFORMATION  SYSTEM  OPERATIONS 

ANALYSIS,  CONDUCTED  AT  THE  HOMESTEAD,  HOT 

SPRINGS,  VIRGINIA,  NOVEMBER  19-20,  1962. 

May  64.  121p   MITRE  SSll 

Contract  AF33  600  39852.  Pro).  704 

EDS  TDR63  474  11 

Unolasslfied  report 

Descriptors:    (•Data  processing  systems.  Military  train- 
ing). (•Decision  makli^.  Data  processing  systems),  (•Armed 
forces  operations.  Operations  research),  IHgital  computers. 
Game  theory.  Models  (Simulations),  Warfare.  CommunicafiOB 
theory.  Conunand  and  control  sjrstcnns.  Symposia,  Analysis. 

Two  recent  Research  Analysis  Corporation  (RAC)  activities 
in  the  development  of  techniques  for  man-maohlne  war  games 
are  described.   The  first  activity  was  the  development  of  a 
semiautomatic  war  gaming  system  for  THEATERSPIEL,  one 
of  the  internal  RAC  war  games.   The  second  sotlvlty  was  the 
conduct  of  an  e]q;>eriment  to  test  the  feasibility  of  supporting 
Army  war  gaming  by  a  remotely  located  digital  computer. 
Methods  and  examples  are  given  for  the  evaluation  oif  informa- 
tion and  decision  alternatives  and  for  the  analysis  of  informa- 
tion flow.  System  development  is  discussed,  and  formal 
programming  structures,  testing,  and  management  factors  are 
examined  in  detaiL   The  fundamental  characteristics  of  in- 
formation systems  are  described,  sad  the  important  relatlaii- 
shlps  between  operations  research  snd  informstlon  teetanology 
are  detailed.  The  discxisslon  emphsslses  that:   (a)  operstloiis 
research  can  contribute  significantly  to  the  structuring  of 
Information  systems  and  (b)  the  most  ■igwtfir'aiit  cootributioa 
of  operations  research  to  informstton-system  developmsBt 
can  be  nuule  at  the  Interface  between  the  command  (manage- 
ment) and  the  Information  system  used  by  the  oommsnd. 
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MILITARY  SCIENCES  AND  OPERATIONS  -  Division  18 


AD-^lSU 
OT8  Price  $1.00 


Oiv.  18,  a.  30 


Navy  Weather  Reeearoh  Facility.  NorfbUq,  Va. 
APPLICATION  OP  CLIMATOLOGY  ON  PtROBABILmr 
ri25Si£"  "^  °*°"°''-**^™W  ANt)  PLANNING.    PART 

b.Sf^iSSf'i'^*™*'  "8°**  O^*  THEORY.    PART  n.  PLAN- 
NDIO  Umn  THE  PERT  CONCEPT  (PROORAM  EVALUATION 
AND  RIVIBW  TBCHN^UB). 
by  Fred  W.  Nagle.  Deo  «S,  S8p 
Task  40 
NWRF40  1M3  088 

U  ilclasslfied  report 

Report  on  T^  Effect  of  Weather  on  Naval  Operations. 

Deeor^^rs!    (•Climatology,  Decision  making),  (•DecUlon 
making.  Game  theozy).  (•Game  theory.  Decision  making), 
<*Naval  opersttOBs.  Game  theory).  Meteotokigy.  Operations 
reeearoh.  MlUUry  strategy.  Weather  fbrteastti«.  ProbabiUty, 
Programming  (Computers),  Statistleal  pnicesses. 

The  value  of  meteorokigksal  Information  In  the  naval  appUoa- 
ttoB  of  two  relatively  new  ccooepts  from  the  emerging  field  of 
('P^rs^ons  Reeearoh.  The  baslo  fkmdsmeiitals  of  game  theoiy 
are  presented  In  Part  I,  along  with  examples  of  the  use  of  this 
tool  where  weather  is  a  factor.  Part  n  ocMlders  PERT,  a 
method  wplylng  network  techniques  to  mission  planning,  using 
matheoaiAtcs,sUtistics,  and  compu>er8.   The  technique  gives 
the  sOOrweatber  officer  a  better  idee  erf  those  activities  whteh 
wlU  require  the  xreatest  amount  of  weather  support,  (Author) 


AD-601 467  Div. 

OTS  Price  $3.50 


18 


Hughee  Aircraft  Co.,  Fullerton.  Calif. 
OCD  SOFT  TARGET  STUDY. 
Pinal  rept 

8  ^r  64,    21^   HAC  FR64  16  66. 
Contract  OCD  OS62  277 


'Tnclassifled  rqwrt 


Deecrlptors:   (•Civil  defense  systems.  Effectiveness), 
aielters,  Nuclear  explosion  damage.  Nuclear  warfare 
casualties.  Radiation  effects.  Costs.  Programing 
(Computers),  Conqxiters. 

This  report  deecribes  methodology  and  original  computer 
programs  which  have  been  developed  to  assist  in  the  accom- 
plishment of  the  study  objective.   Two  conqxiter  programs  are 
emphasised.   The' Dynamic  Analyier  program  calculates  the 
effectiveness  of  qiecifled  shelter  systems  In  protecting  the 
population  from  particular  attacks.   Population  mobility  and 
fallout  fields  which  depend  on  boOi  time  and  position  are  con- 
sidered. The  Weighted-Strategy.  Multiple  Shelter  Type  Mix 
and  Location  Optimizer  computes  the  optimal  effectiveness 
versus. cost  curve  Over  the  range  from  rero  cost  to  the  cost 
of  the  most  effective  system  possible  with  a  given  shelter 
catalog.   This  program  also  determines  Ae  mix  and  deploy- 
ment of  shelters  at  desired  cost/effecttv^tess  levels.   Soft 
Target  Study  activity  has  shown  that  there  is  a  difference  in 
the  Intensity  and  relative  intensity  of  the  different  weapon 
effects  for  cities  near  soft  and  hard  Urgets.   However,  all 
weapon  effects  need  to  be  considered  for  both  cases.   The 
significance  of  this  fact  is  that  the  procedures  developed 
under  the  Soft  Target  Study  niay  be  applied  to  the  study  of 
Civil  Defense  countermeasures  for  cities  In  any  targeting 
situation.  (AuUior) 
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19.    NAVIGATION 


AD-601  242  Div.  19,  23 

OTS  Price  $3.00 

Human  Rssources  Research  Office,  George  Waahington 

UnlT..  Washington,  D.  C. 

INSTRUCTOR'S  GUIDE.   ADVANCED  LAND  NAVIGATION: 

A  PROTOTYPE  COURSE. 

by  Thomas  F.  Nichols,  Theodore  R.  Powers, 

Frank  L.  Brown  and  Henry  S.  Rosenquist.  Jul  63, 

177p  HumRRO  RM29 

Contract  DA44  188AR02 

Unclassified  report 

Descriptors:  (*Navlgaaon,  Instruction  manuals),  (♦Military 
personnel.  Training) .Army  training.  Maps,  Terrain,  Terrain 
avoidance.  Training  devices. 

This  Guide  Is  Intended  to  acquaint  the  Instructor  with  the 
basic  concepts  and  principles  of  the  Advanced  Land  Naviga- 
tion (ALN)  Program.   It  is  to  be  used  In  conJuncUon  with  the 
Lesson  Plans  included  In  Part  n  of  this  volume.   It  is  hoped 
that  the  majority  of  questions  that  will  arise  during  the 
Implementation  of  the  Program  are  answered  in  this  Guide. 
Before  giving  an  Advanced  Land  Navigation  class,  an  instruc- 
tor should  read  this  Guide  carefully  in  order  to  avoid  errors 
in  the  InterpreUtlon  of  the  instructional  material.  (Author) 


AD-601  254  Dlv.  19.  1.  13 

OTS  Price  $2.75 

Aeroq>ace  Corp..  (los  Angeles)  Calif. 

GUIDANCE  FOR  EXTREME  MANEUVER  CAPABILITY  IN 

ATMOSPHERIC  ENTRY  AT  SUPERCIRCULAR  VELOCITY. 

by  J.  E.  Lesinsld.  4  May  64.  129p  TDR269  4540  70  1 

CotAract  AF04  695  269 

SSD  TDR64  85 

Unclassified  report 

Descriptors:  (Re-entry  vehicles.  Guidance),  (*Guidance. 
Atmosphere  entry).  (•Descent  trajectories.  Guidance), 
Manned  spacecraft.  Boost-glide  vehicles.  Flight  paths,  con- 
trol systems,  SUbilizatlon  systems.  Maneuverability, 
Landings. 

Results  of  an  investigation  into  a  general  technique  for  the 
guidance  of  a  manned  lifting  vehicle  during  an  arbitrary  re- 
entry mission  Involving  supercircular  entry  speeds  are  pre- 
sented.  Preliminary  desi^  results  are  presented  for  an  auto- 
matic system  to  provide  flight  path  control  to  achieve  safe 
re-entry  as  well  as  an  energy  management  function  to  allow 
landing  at  a  preselected  site.   The  guidance  concept  Is  di- 
rected at  a  utilization  of  the  large  Inherent  In- atmospheric 
maneuver  capability  of  the  lifting  glider.   System  performance 
is  demonstrated  through  a  three-degree-of-freedom  analog 
computer  re-entry  simulation.  (Author) 


AD-601  243  Dlv.    19,  23,  30 

OTS  Price  $1.25 

Human  Resources  Research  Office,  George  Washington 

Univ.,  Washington,  D.  C. 

A  SERIES  OF  EXPERIMENTAL  INVESTIGATIONS  OF  THE 

LAND  NAVIGATION  PROCESS, 

by  Theodore  R.  Powers.  Jan  64,  43p   HumRRO  RM30 

Contract  DA  44  188AR02 

Unclassified  report 

Descriptors:  (mavlgition.  Terrain).  (•Military  personnel. 
Training),  Army  training.  ReUabiUty.  Experimental  daU, 
Compasses. 

This  Memorandum  presents  a  series  of  experimental 
investigations  conducted  to  provide  answers  to  certain    ' 
specific  questions  concerning  navigational  techniques, 
parameters  of  difficulty,  and  characteristics  of  the  lensatic 
oompass  which  could  not  be  obtained  from  the  literature  on 
past  research-   Besides  their  Immediate  applicability  to  the 
ALN  training  program,  the  findings  are  of  consequence  to 
others  concerned  with  land  navigation.    At  a  more  general 
level,  the  methods  of  investigation  have  Illustrative  value, 
and  certain  of  the  findings  have  implications  for  those 
concerned  with  training  research  and  education.   (Author) 


AD-601  261 
OTS  Price  $1.10 


Dtv.   19,  8.  13 


Hughes  Aircraft  Co..  Culver  City.  Calit 
DEVELOPMENT  AND  FABRICATION  OF  AN  ADVANCED 
COMPONENT  AND  SYSTEM  TEST  TABLE  AND  ITS 
ASSOCIATED  ELECTRONICS  (M-1  MASTER  TEST  STATION). 
Monthly  progress  rept.  no.  30.  30  Dec  63-26  Jan  64. 
27  Jan  64,    lOp 
Contract  AF29  600  3069 

Unclassified  report 

Descriptors:    (•Test  equipment,  Anolog  systems),  Inertlal 
guidance.  Guidance.  Navigation.  Position  finding.  Errors. 
Optical  equipment.  Gyroscopes,  Command  guidance. 
Systems  engineering,  Guided  missiles.  Procurement, 
Specifications,  Tests. 

Observation  of  Hughes  utilization  of  the  MIDARM  system, 
observation  and  verification  of  apparent  improper  operation, 
tests  and  troubleshooting,  and  limited  scale  factor 
measurements. 
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20.   NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


AD-600  922 
OTS  Price  $6.60 


Div.  20.  25.  8 


Columbia  Radiation  Lab.,  New  York 

RESEARCH  INVESTIGATION  DIRECTEEl  ^OWARD  EXTEND- 
ING THE  USEFUL  RANGE  OF  THE  ELECTROMAGNETIC 
SPECTRUM. 

Quarterly  progress  rept.  no.  5,  16  Dec  68-15  Mar  64 
by  R.  Novlck.    15  Mar  64.  64p   Cu  3  64SC90789 
Contracts  DA36  039SC90789,  AF49  638  557. 
ProJ.  NR372  101.  Task  3A99  20  001  09 

Unclassifled  report 


Descriptors:     (♦Helium.  Life  expectantly),  (♦Atomic 
spectroscopy.  Optical  phenomena).  (♦Molecular  beams, 
Lasers),  Lithium,  ExclUtion.  Hyperfine  structure.  Atomic 
ortrttals.  Molecular  rotation.  Magnetrons,  Fluid  flow.  Ruby, 
Masers,  Crystal  structure,  Crystal  detectors,  Electromag- 
iMtUm,  Solid  state  physics,  RadloacUve  isotopes. 

Contents: 

Atomic  physics 

Properties  of  radioactive  atoms 

Physics  of  molecules 

Solid  state  physics 

Optical  and  microwave  masers 

Radioast  ronomy 


AD-600  986  Dlv.  20.  15 

OTS  Price  $0.75 


DsTld  Taylor  Model  Basin.  Ws*hli«ton. 

MODIFIED  P2  APPROXIMATIONS  TO  Tlfi; 

TRANSPORT  EQUATION. 

by  Charles  Dawson.   Apr  64.  23p 

Pro].  S  R003  10  10.  Task  10924 

DTMB  1814 


C. 
NEUTRON 


Unclassified  report 


Descriptors:     (♦Neutron  transport  tbeoi^.  Equations), 
(♦Dtffuslon,  Theory).  Reactor  moderatofs.  Geometric  forms. 
Neutron  flux.  Polynomials.  Harmonic  analysis,  Intergral 
et^stions. 


The  steady-state  neutron  tranqwrt  equation  for  slab  geome- 
try is  expanded  in  Legmdre  polynomials.   The  expansion  is 
truaoated  after  the  third  term  (P  sub  2  equations)  and  then  is 
modified  in  an  attempt  to  reduce  the  trunoation  error.   The 
resulting  equations  are.  for  many  problems,  a  better  approx- 
imation to  the  neutron  transport  equation  than  the  P  sub  2 
etipiations  or  the  standard  diffusion  equations.  The  method  is 
extended  to  two  and  three  dimensions  by  a  simplified  form  of 
the  ^herlcal  expansion  to  the  neutron  traji^wrt  equation. 
Sample  results  are  given.  (Author) 


AD-601  OU 
OTS  Price  $1.00 


Div.  20,  15,  SO 


Technical  Researoh  Group.  Syosset,  N.  Y 

TmiBM70?0^^  TRIPROD  U  -  SmBLDWo  CODES  FOR 

Rapt,  for  Mar-Nov  62 

by  Herbert  A.  Steinberg  and  Raphael  Arowno.   Apr  64.  77n 

Contract  AF33  657  8277.  ProJ.  78«0.  Task  736003 

ML  TDR64  52 

Unolassified  report 


Descriptors:    (♦Compilers,  Digital  computers),  (*Dlgltal 
computers.  Compilers),  (•Programming  (Computers),  Nuclear 
physics),  (♦Shielding,  Coding),  Neutrons,  Fast  neutrons. 
Penetration,  Laminates.  Monte  Carlo  method. 

Two  codes  have  been  developed  for  the  IBM  7090.    FANTASIA 
n  computes  neutron  transmission  through  laminated  slab 
shields  and  slowing  down  density  within  the  shields  by  Monte 
Carlo  methods.   TRIPROD  n  is  a  slowing  down  code  suitable 
for  shielding  problems.   These  codes  are  based  on  FANTASIA 
and  TRIPROD.  shielding  codes  for  the  1103A  Univac.   Through- 
out the  text  the  n  Is  omitted  In  reference  to  FANTASIA  II 
and  TRIPROD  U.  Operating  instructions  are  included.  (Author) 


AD-601  065 
OTS  Price  $2.60 


Dlv.   20 


Randall  (Harrison  M.)  Lab.  of  Physios.  Univ.  of 

Michigan,  Ann  Arbor. 

DECAY  ANGULAR  DISTRIBUTIONS  OF  INTERMEDIATE 

BOSONS  PRODUCED  BY  PION8  AND  BY  COLUDINQ  BEAMS. 

by  H.  Uberall.    1963,    26p 

Contract  Nonrl224  15 

Unclassified  report 

Descriptors:  (♦Nuclear  reactions.  Bosons).  (♦Bosons. 
Particle  trajectories).  (♦Plons.  Proton  reactions), 
(♦Particle  beams,  Beta  particle  reactions),  Strange 
particles.  Distribution,  Inelastic  scattering.  Electrons, 
Positrons,  Polarization,  Radioactive  decay. 

The  leptonlc  decay  angular  distributions  of  intermediate 
bosons  are  obtained  as  a  possible  means  of  identifying  the 
production  reaction;  for  the  latter,  consideration  is  given  to 
the  cases:  (a)  W  production  by  plons  on  protons  (both  two- 
body  and  Inelastic  reacUons),  treated  in  the  per^beral  (one 
pion  exchange)  approximation,  and  (b)  W  pair  production  in 
coUlding  electron-positron  beam  experiments.   The  polai'isa- 
tlon  state  of  the  boson  was  also  InvesUgated  by  obtaining  the 
3x3  density  matrix,  and  its  connection  with  the  decay  angular 
distributions  is  noted.   (Author) 


AD-601  084 
OTS  Price  $1.35 


DlT.   30,  2,  31 


Converse. 
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Naval  Ordnance  Lab.,  White  Oak,  Md. 

DUNC  THRESHER  RADIATION  SURVEY. 

by  Gordon  K.  Rlel,  Donald  O.  Simons  and  P  V 

3  Feb  64,   43p 

Tasks  400  0905  and  942  0015 

NOL   TR64  31 

Unclassified  r^ort 

Descriptors:   (♦Nuclear  spectroscopy.  Gamma  rays). 
(♦Sea  water.  Radiological  contamination).  (♦Ocean  bottom 
Radiological  contamination),  (♦Submarines,  Radiological 
contamination).  Fission  products.  Radiation  measurement 
systems.  Background.  Pressure  vessels.  AcddenU. 

A  radiation  survey  was  made  in  the  area  of  the  Thresher 

staking  using  the  DUNC  underwater  gamma  speotromeUr.  Any 
release  of  fission  products  added  less  than  3%  to  the  normal 
radioactivity  of  the  water.   Other,  less  sensitive,  gamma 
speotiTjiueters  were  used  to  survey  larger  areas  and  to  test 
points  on  the  bottom.  No  fission  products  were  found.   (Author) 
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AD-601  093  DlT.  20,  8 

OTS  Price  $1.00 

Army  Electronics  Research  and  Development  Agency.  Fort 

Monmouth.  N.  J.  _„„  .„„,., 

WIDE-RANGE  SCIKTILLATION  DETECTOR  FOR  AERIAL 

RADIOLOGICAL  SURVEY, 

by  Joseph  C.  Nirschl  and  Frank  C.  Genovese. 

Aug  63.  36p 

Task  1G€  40912DS1703 

AELRDL  TR2397  .       .^  ^  _* 

Unclassified  report 

Descriptors:   (•Dosimeters,  Production),  Scintillation 
counters.  Circuits,  Transistors,  Telemetering  systems. 
Photomulttpllers.  Feedl)ack  amplifiers.  Logarithmic 
amplifiers. 

The  report  describes  the  deyelopment  of  an  aerial  radiac 
set  utilising  a  scintillation  detector  and  log  pentode  converter. 
The  evolved  circuitry  of  the  aerial  radiac  set  is  completely 
transistorised,  except  for  the  miniature  log  converter  tube 
(Nuvistor),   The  aerial  radiac  set  accepts  the  signal  from  a 
radar  altimeter  for  automatic  altitude  correction.   It  features 
a  presettable  alarm,  a  telemetry  output,  and  a  chart  recorder. 
The  dynamic  range  of  the  Instrument  is  four  decades  (0.01  to 
100  r/hr.);  the  detector  speed  of  response  is  less  than  0.1 
second.   A  regulated  power  supply  permits  operation  off  the 
28-volt  aircraft  supply.  (Author) 


Descriptors;  (mucleajr  explosioiM,  Explosion  etieots), 
(•Shelters,  Nuclear  e;q>losions).  Fires,  Nuulear  particles. 
Thermal  radiation,  Electroms^Mtic  pulses,  Craterlnc, 
Nuclear  explosion  damage.  Shock  (Mechanics).  Blast, 
Attenuation. 

Specifically  oriented  to  the  design  of  protection  from  the 
effects  of  nuclear  weapons,  the  report  deals  with  the  pbeoom- 
ena  ot  the  intense  or  close-in  regioos  not  always  adsqustely 
ooversd  la  suoh  otberwlss  tboroufh  stsadard  works  as 
Glasstone's  The  EffsoU  of  Nuclear  Wespons.  Some  fsatures 
given  emphasis  are  early  fireball  growth,  prompt  nuolesr 
radiation  near  an  explosion,  cratsrlag  sod  iateose  ground 
shock,  high-overpressure  air  blast,  bc<  fireball  air  and  In- 
tense thermal  exposure,  and  distribution  of  debris  and  aftsr- 
winds.   The  intention,  however,  was  to  include  informattoo 
on  all  aspects  of  nuclear  explosions  known  to  be  pertinent 
to  the  design  of  shelters.    (Author) 
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OTS  Price  $5.60 
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AD-601  193 
OTS  Price  $0.50 


AD-601  139 
OTS  Price  $2.00 


Div.   20,  13 


Dlv.  20 


Maryland  Univ..  College  Park. 

THE  WIDTH  OF  GIANT  RESONANCES  IN  HEAVY  NUCLEI, 

by  Michael  Danos  and  Walter  Greiner.    Feb  64,    53p 

MUPTR354 

NP   13813- 

Unclassifled  report 

Prepared  in  cooperation  with  National  Bureau  of  Standards, 
Washington,  D.  C. 

Descriptors:  (*Nuclel,  Nuclear  resonance),  (•Nuclear 
resonance.  Nuclear  reactions).  Nuclear  energy  levels. 
Photons,  Inelastic  scattering.  Damping,  Nuclear  shell  models. 

In  heavy  nuclei  the  damping  of  the  giant  resonance  is  due  to 
thermalizaUon  of  the  energy  rather  than  to  direct  emission  of 
particles;  the  latter  process  Is  strongly  inhibited  by  the  angular 
momentum  barrier.   The  thermalizatton  proceeds  via  inelastic 
collisions  leading  from  the  particle-hole  state  to  two-particle 
two-hole  states.   In  heavy  nuclei  several  hundred  such  states 
are  available  at  the  energy  of  the  giant  dipole  resonance.   The 
rather  large  width  of  the  giant  resonance  arises  from  the  addi- 
tion of  many  small  partial  widths  of  channels  leading  to  the 
different'  two-particle  two-hole  states.   Both  the  density  of  the 
two-particle  two-hole  states  and  the  mean  value  of  the  matrix 
elements  are  evaluated  in  a  simplified  square  well  shell  model. 
In  a  given  nucleus  the  energy  d^)endence  of  the  widths  Is  de- 
termined mainly  by  the  density  of  states;  the  A-dependence  is 
determined  mainly  by  the  size  of  the  matrix  elements.   (Author) 


Space  Technology  Labs.,  Inc..  Redondo  Beaoh.  Calif. 

IF  MICRONS  WERE  FERMIS, 

by  H.  C.  Corben.    Feb  64,  16p   STL  8665  600SRU000 

Unolasslfled  report 

Descriptors:     (•Quantum  mechanics.  Bosons),  (*Bosoas. 
Quantum  mechanics),  (•Elementary  particles.  Relativity 
theory).  Particle  trajectories,  Nuclear  energy  levels.  Nuclear 
spin.  Field  theory. 

Evidence  is  rapidly  accumulating  that  elementary  partiole 
states  are  simply  the  rotational  levels  of  a  symmetrical  top, 
as  derived  from  relativistic  quantum  mechanics.   Some  of  this 
evidence  Is  presented  for  the  case  of  zero  strangeness  bosons. 
An  analogy  is  drawn  between  this  point  of  view  and  the  non- 
relativUtic  theory  of  the  rotational  levels  of  a  rigid  molecule. 
(Author) 


AD-601  215  Div, 

OTS  Price  $1.25 


20 


RAND  Corp.,  Santa  Monica,  Calif.  

A  REVIEW  OF  NUCLEAR  EXPLOSION  PHENOMENA 
PERTINENT  TO  PROTECTIVE  CONSTRUCTION, 
by  H.  L.  Brode.    May  64  lip  RAND  R424PR 
Contract  AF49  638  700 

Unclassified  report 


United  Research  Services,  Burlingame,  Calif, 
THE  FEASIBIUTY  OF  AERIAL  PHOTOGRAPHIC  DETEC- 
TION OF  FALLOUT. 
Final  rept. 

by   Myron  B.  Hawkins.   29  May  64.  47p  URS  640  4 
Contract  OCD  PS64  2,  Task  2111F 

Unclassified  report 

Descriptors;  (•Radioactive  faUout.  Photographic  analysU), 
(•Aerial  photogri^ihy,  Radioactive  fallout).  Aerial  recon- 
naissance. Photographic  techaicries.  Nuclear  explosions. 
Feasibility  studies. 

A  preliminary  study  was  conducted  to  determine  tbs  feasi- 
bility of  detecting  fallout  deposits  after  a  nuclear  attack, 
using  aerial  photographs.   The  investigation  Included:    (1) 
Study  of  selected  characteristics  of  fallout;  (2)  Analysis  of 
existing  aerial  photographs  taken  at  nuclear  tests;  (3)  Investi- 
gation of  the  general  capabilities  of  modern  aerial  reconnais- 
sance techniques;  (4)  Demonstration  of  the  detecUblllty  of 
two  types  of  synthetic  fallout  using  aerial  photographs;  (5) 
Analysis  of  the  potential  of  aerial  reconnaissance  for  fallout 
detection.   The  principal  conclusion  on  the  basis  of  the  photo- 
graphic evidence  was  that  a  limited  detection  capability  exists 
at  present  even  under  uncontrolled  conditions.   It  was  also 
concluded  that  the  detection  and  Identification  capability  can  be 
improved  by  the  development  of  photographic  tecfanicyies  that 
e]q>k>lt  the  reflectance  differences  between  fallout  and  various 
contrasting  surfaces,  and  that  the  capability  to  quantify  the 
fallout  deposit  mass  by  oomparatlve  means  can  be  developed. 
(Author) 
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AD-601  Sl«  OiT. 

OTS  Price  $0.50 


ao 


>.  C. 


Aeroepsoe  Information  Dlv.,  WashingtonJ  L.  v 

SSSLSfTp'SAi^^  "^'^^^  ^^'^^  <"^>' 

Kept  no.  12. 

12  Jun  64,    16p 

AID   P64  40,   XT   64  11752 

Unclassified  report 

aurey  of  Soviet-bloc  scientific  and  techi4cal  Uterature. 

iJ^T*^'!'  (•Itesearch  reactors,  USSBj,  CPast  reactors, 
USSR),  Nuclear  reactors,  Operation.  Design,  Reactor 
cores,  Reactor  oootrol.  Reactor  safety  systems.  Reviews. 

Adescrtptton  is  given  of  the  fast-pulsed  rssearch  reactor 
PB^  belonging  to  Um  Joint  Institute  of  Nuclear  Research 
jwbna,  and  designed  for  physical  investigations  primarily 
for  experimento  utilizing  time-of-flight  t«ohnlques.  (Autir) 


AD-601  323  DlT.  20,  14.  30 

OTS  Price  $3.60 

Bdgertco.  Germeshausen  and  Grter.  Inc.,  BanU  Barbara. 

THBRMOLUIONBSCENT  DOSIMETER  COMPUTOR-INDI- 

CATOR  SYSTEM. 

final  rept.,  phases  m  and  IV.  is  Oct  63-29  Feb  64. 

31  Mar  64,  3Sp  EGG  S348R 

Contract  NObsr85S06 

Unclassified  report 

Deiiorlptors:  (n)oslmeters.  Health  physkiis  InstrumenUtton). 
(•Phosphorescent  materials.  Meters),  Computers,  Calcium^ 
compounds,  Lumlnescenoe,  Sensitivity,  Mamrfaoturing 
methods.  Etoctroolc  equipment,  FluortdM,  PlasttcsTltaaga- 
nese,  Rsdlatton  measurement  systems.  Detectors. 

Ttn  oomputer-iadlcstors  and  500  detectors  based  on  the 
Phase  nexperlmsotal  models  have  been  produced,  official 
r^FH^'^  S**  *"  *'»*^  "»"•  ^  BuShlps  are  Computer 

Sl^Sif™!!*  ^-  '"•P'oductloo  of  th^dstwstors  Involved 
ttjWjradon  of  tbs  tb^rmdumlassoent  phosphor,  Uie  manu- 
MBtos  o<  ths  Tsouuin  tubs  dstsotors.  the  dIgltsUy  coded 
S2r*a^2Sli  J?«f»«*«*«  j«~  "O  "PWws,  and  the  detector 
9um.  A^i^pUrttohsdtobesrtsotKllorthetubebsses 
^Sl^Sa^  ^  "  *"  ***^  *'»^  *•»•  '^VdtXii  type  was  un- 
2S2S*,  Tb*  oomputsr-lBdlostors  laM>rporated  a  new 
PtatomuWpUsr  tube  that  IncruMd  tte  ssMlttvlty  over  that 
otatatiMdIathssiaperliBMUloiodsL  Comflete  manufacturing 
SSJ?" ^  ««»•  toproAic  the eoapi«w.iadloator  andde- 
tootors.  ProAJOtJoo  tests  CO  the  det«jtor«  and  oomputer- 
todtostors  todtosto  ti»t  the  p«formanc«  sp^rtficattinsrf  the 
ooatrsot  have  been  sMt.  (Aitter)  < 


AD-601  367  Dlv.  30,  4 

OTS  Price  $0.50 

Naval  Radiological  Daftase  Lab.,  San  FraitQlsoo.  Calif. 

THE  EFFECT  OF  SELECTED  DILUENT  OASES  ON  THE 

SELF-INDUCED  ISOTOFIC  EXCHANGE  BETWEEN 

TWnUM  AND  WATER  VAPOR. 

bgr  C.  H.  Staitth  and  L.H.  Oevaatman.  13  M«r  64,  Ite 

Pro).  SPOll  06  11,  Task  0543 

NRDL  TR738 

Unelasslfidb  report 

DsMrtptors:  (•Water  vapor,  Bxohai^  rsMsttons), 
(*Trmum.  Bxrtiange  reaottoos),  (*Tritlatsd  oonqxxmds. 
Heavy  water),  (•RadiatloD  basards.  Trltlsted  oonqwunds) 
Oases.  Heltam.  Neon.  Argon.  Xsnon.  Air,  Nitrogen.  Oxygen. 
HydrofHi.  Ammonia,  botapes.  Reaotioo  Uoetlcs. 
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The  effect  of  various  diluent  gases  on  the  rate  of  the  self- 
induced  exchange  between  tritium  and  water  vapor  was  in- 
VMtigated.  The  gases  studied  were:  helium,  neon,  argon, 
krypton,  xeoon.  air,  nitrogen,  oxygen,  hydrogen,  and  ammonia. 
The  average  value  found  for  a  second-order  rate  constant, 
for  inert  gases  agreed  with  that  found  previously  (See  AD- 
246  259).   Air  and  nitrogen  as  diluents  yielded  rate  constants 
of  0.00127  and  0.00086  ml/mc/hr.  respectively.  Oxygen 
Increased  the  rate  over  that  observed  in  air.  and  hydrogen 
and  ammonia  both  were  found  to  decrease  it  sharply. 
(Author). 


AD-601  443  Dlv.  20,  14,  17,  25 

OTS  Price  $0.50 

Radiation  Effects  Information  Center,  Columbus,  Ohio. 
MONTHLY  ACCESSION  LIST.  COORDINATE  INDEX,  PART 
n  FOR  ACCESSION  LISTS  FROM  OCTOBER  1,  1963  TO 
MAY  31,  1964. 
10  Jun  64,  16p 

Unclassified  report 

Descriptors:  (•Indexes,  Radiation  chemistry).  (♦Mate- 
rials, Radiation  chemistry),  (•Bibliogr^ifaies,  Radiation 
chemistry).  Abstracts. 


AD-601  444  Dlv.  20,  14,  17,  25 

OTS  Price  $0.75 

Radiation  Effects  Information  Center.  Columbus.  Ohio. 

MONTHLY  ACCESSION  LIST  75.   ABSTRACT  NO.  23828 

TO  23898.   PART  I. 

Rept.  for  1-31  May  64. 

10  Jun  64,  28p  REIC  BfAL75 

Contract  AF33  615  1134,  AF33  657  10085 

Unclassified  report 

Descriptors:  (•Materials,  Radiation  chemistry),  (•Bibli- 
ographies. Radiation  chemistry).  Abstracts,  Sli^le  crystals, 
Metals,  Ceramic  materials.  Polymers,  Electronic  equ4>ment, 
Semicoockiotor  devices.  Space  environmental  conditions. 

Abstracts  are  included  on  metallic  materials;  ceramic 
materials;  organic  materials;  polymeric  materials;  inorganic 
materials:  electronic  materials,  oonqxMients,  and  devices; 
faoUlttss;  aptoe  environment  and  effects  on  materials;  and 
experimental  devices  and  techniques.  (Author) 


AD-601  493  Dlv.  20,  16 

OTS  Price  $0.75 

RadlatlCD  Effects  Information  Center,  Columbus.  Ohio. 
THE  BENEnCIAL  USES  OF  RADL\TION  EFFECTS, 
by  J.  E.  Drennan.  D.  J.  Hamman  and  E.  N.  Wyler.  16  Jun  64. 
27p  REIC  M25  ^ 

Contract  AF33  615  1134 

Unclassified  report 

Descriptors:  (•Nuclear  particles.  Power),  (•Radiation 
chemistry,  niuminatton),  (•Radiotherapy,  Radiation  effects) 
Tracer  studies.  Radioactive  isotopes.  Meters. 

The  report  presoits  information  relative  to  tbe  beneficial 
uses  of  radiation  effects.   Although  many  studies  of  radiation 
rffeots  have  been  oonAicted,  most  of  the  results  reported 
discuss  how  the  device  tested  was  damaged  or  degraded  by  tiie 
radiation  exposure.   The  previous  Uterature  has  impUed  that 
theramrtlon  environment  is  malignant.   This  report  is  written 
under  the  concept  that  any  environment  will  cause  channs  to 
occur  in  a  device,  material,  or  stanicture.  and  ttiat  the  changes 
se«i  when  Ute  environnvwit  contains  significant  amounts  of  tbe 
rsdlatton  energies  are  beneficial  or  malignant  depending  only 
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OD  the  preconceived  objectives  of  the  obeerver.   The  report 
summarizes  beneficial  uses  of  the  penetrating  abiUtles  of  the 
rmdlatton  energies,  the  use  of  radlaUon  energies  to  provide 
ilhimlnatlon,  the  exploitation  of  these  energies  as  a  source  o< 
useful  power,  and  the  use  of  the  radiation  energies  to  change 
materials  and  thus  make  new  or  In^roved  products.  (Author) 


AD-601  502 
OTS  Price  $6.00 


Div.    20,  25 


Rochester  Univ.,  N.  Y. 

PROCEEDINGS  OF  SEMINAR  ON  UNIFIED  THEORIES  OF 

ELEMENTARY  PARTICLES. 

ed.  by  D.  Lurie  and  N.  Mukunda.   Jul  63,   427p   URPA  11 

Grant  AF  AFOSR437  63 

AFOSR    64  1053 

Unclassified  report 

Descriptors:  (•Elementary  particles,  Symposia),  (•Field 
theory,  Elementary  particles),  Mesons,  Electrons, 
Nuclear  reactions,  Bosons,  Quantum  mechanics.  Spin. 
Green's  function.  Integrals,  Perturbation  theory.  Integral 

equations. 

> 
I 

Contents: 

Vector  mesons  as  bo\md  states.  Electron  as  an  energy  gap  in 
a  cutoff  free  i^jproximation.  Some  problems  In  the  theory  of 
the  symmetries  of  strong  interactions,  Some  problems  in  the 
tiieoiy  of  the  symmetries  of  strong  Interactions,  Strong 
coupling  solutions  of  vector  coupled  fields.  Broken  sym- 
metries and  unconventional  solutions  of  standard  field  theory, 
Interaction  among  gauge  vector  fields,  considerations  on  the 
self -consistent  breakdown  of  symmetries.  Some  equivalent 
approaches  to  the  self-consistent  bound  state  of  strongly 
interacting  particles.  Broken  symmetries  and  zero  mass 
bosons,  Broken  symmetries,  A  possible  connection  between 
lorents  space  and  isotoplc  spin  space,  Gauge  Invariant  and 
gauge  covarlant  Green'i  functions,  Mas*  differences  of 
particles,  Nonlinear  splnor  model.  Aspects  of  euclidean  field 
theory  and  feynman  path  integrals,  Unsubtracted  dispersion 
relations  for  weak  interactions  and  the  Goldberger-Treiman 
relation.  Broken  symmetries  in  terms  of  inequivalent  repre- 
sentations, and  An  unconventional  view  of  perturbation 
expansions. 


AD-601  553 
OTS  Price  $0,50 


Div.  20,  25,  6 


Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wrl^t- 
Patterson  AFB.  Ohio. 

CONDITIONS  OF  MAXIMUM  AMPLITUDE  OF  A  NUCLEAR- 
RESONANCE  SIGNAL  IN  A  FLOW- THROUGH  PICKUP, 
by  A.  I.  ZhemoYOl.    19  May  64,  7p 
FTD   TT64  297,    TT    64  11787 

Unclassified  report 


Unedited  rough  draft  trans,  of  Akademiyt  Nauk  SS8R. 
Izvestlya.   Seriya  Flzlche«kaya,  1903,  ▼.  27,  no.  7,  p.  942-944. 

Descriptors:   (*Nuclear  resonaaoe.  Nuclear  magnetic 
resonance).  (*AmpUtude  modulation,  Signals),   Colls, 
Magnetic  fields,  OsciUatloo,  Nuclei,  Resonance,  Frequency, 
Polarization,  Detection,  Vector  analysis.  Fluid  flow. 
Liquids,  USSR. 

Considered  is  the  physical  aspect  at  the  phenomaoon 
occurring  In  a  flow-through  pickup  of  nuclear  magnetic 
resonance.    A  liquid  polarized  In  the  magnetic  field  of  a 
polarizing  magnet  flows  Into  the  coll  of  the  pickup  having  the 
vector  of  magnetization  of  the  nuclei  M  directed  parallel  to 
the  outer  field  H  sub  O  in  the  pickup.   If  In  the  coil  of  the  pick- 
up there  Is  an  oscillating  magnetic  field  H  sub  1  with  the 
frequency  omega  equals  gamma  H  sub  O,  then  the  vector  of 
the  magnetization  of  the  nuclei  will  be  Inclined  to  the  direction 
of  the  internal  field,  the  angle  of  deviation  (nutation)  being: 
theta  equals  gamma  H  sub  1  X/W,  where  X  Is  the  distance 
traversed  by  the  liquid  In  the  coll  of  the  pickup,  and  W  is  the 
speed  of  the  liquid.    The  amplitude  of  the  signal  of  nuclear 
resonance  Inducible  In  the  coll  of  the  circuit  by  the  precesslonlng 
nuclei  Is  proportional  to  the  projection  of  the  vector  of  mag- 
netization directed  transversely  to  the  Inner  magnetic  field. 
1.  e.,  the  value  M  sub  1  >  M  sin  theta. 


AD-601  625 
OTS  Price  $0.50 


Div.  20,  25 


Naval  Radiological  Defense  Lab.,  San  Francisco,  Calif. 

F'/IDENCE  AGAINST  A  WEAK  COUPLING  MODEL  FOR 

Fe  (57). 

by  C.  S.  Cook.  12  May  64,  lOp 

Pro].  S  FOll  01  01,  Task  0401 

NRDL  TR742 

Unclassified  report 

Descriptors:  (*IroB.  Nuclear  energy  levels),  (*Nuclear 
energy  levels.  Iron).  (*Nuclear  models.  Iron),  Stable 
Isotopes,  Nuclear  structure.  Nuclear  forces.  Excitation. 

A  number  of  nuclear  models  have  been  explored  during 
recent  years  In  attempting  to  explain  the  energy  levels  of  the 
nuclide  Fe  (57)  but  none  of  these  can  be  fitted  to  the  experi- 
mental data  with  really  significant  precision.    Another 
possible  nuclear  model,  in  which  the  low-lying  excited  energy 
levels  are  formed  from  coupling  the  last  odd  neutron  of 
Fe  (57)  to  the  quadrupole  vibrational  state  of  the  remaining 
core  of  nucleons,  a  core-excited  state  model,  is  discussed  In 
this  paper.   Although  some  aspects  of  the  physical  properties 
of  Fe  (57)  appear  to  fit  such  a  model,  the  relative  number  at 
such  agreements  are  not  significantly  greater  than  for  other 
models.  (Author) 
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AD-401186 
OTS  Prios  13.50 


DiT.  ai,  7,  la,  ar 


Bl«otro-Optloal  Systems,  Inc.,  Pasadena  Calif. 

APPLIED  RESEARCH  ON  CONTACT  lOHlZATION 

TiraUSTER.   VOLUME  m.    POWER  COMDITIONING, 

SWITCHING,  AND  CONTROL  SUBSYSTEMS. 

Final  rspt.  Vol.  3,  Mar  6S>Msr  64. 

bjr  D.  Brwiqr,  H.  Kempt,  R.  Stplbllng,  and  S.  Fine. 

May  64.   a46p 

Cootraot  AF33  657  10980, 

APL   TDR64  52V3 


JL 


NUCLEAR  PROPULSION  -  Division  21 


Possible  early  applloattons  of  ion  tfarusters  were  Investi- 
gated to  give  direction  to  the  advancing  technology  in  thrusters 
and  associated  power  conditioning,  control  and  feed  systems. 
Approximate  mettiods  of  calculating  perfonhance  and  first- 
order  space  flight  mechanics  have  general  application  to  a 
wide  variety  of  low-Oinist  studies.   An  exhaustive  survey  of 
thrusting  modes  was  peifbrmed  using  the  new  techniques. 
Missions  using  solar-etoctrlo  power  and  nuclear-electric 
power  were  considered.  It  was  concluded  that  the  most 
attractive  an>lloatlon  for  solar-electric  rockets  is  the  24- 
hour  satellite.    For  the  nuclear-electric  rocket  an  advanced 
orbital  mp»c9  station,  a  group  of  unmanned  probes,  and  all 
manned  missions  beyond  the  moon  are  hi^Oy  competitive. 
(Author) 


!lssslfled  report 

DMorlptors:   (*Spsoe  propulsion.  Ion  wtglnes),  (•Ion 
•oglnes.  Power  supplies),  (•Electrlo  prt»pulsion.  Power 
•jpi^ent),  (•Etootric  power  production.  Space  propulsion), 
Nu^ear  power  plants.  Control  systems,  Electric  switches, 
qr«tems  engineering,  ReUabiUty  (Electronics),  Radiation 
asmage.  Simulators,  Cesium,  Ionization,, Thrust.  Feasibility 
studies,  Spsceersft.  |  ' 

Aaslytloal  and  experimental  studies  wei«  made  of  power 
ooodltloning  for  cesium  contact  ion  thrusltors  and  nuclear- 
aleotrlc  power  sources  in  fte  300  kw  rangs.  InvestlgaUons 
Inohided:  (1)  experimental  determination  of  basic  power 
rwpdrements  of  thrusters  and  projected  aharacteristlcs  of 
UiTge  thrusters:  (2)  survey  and  projection  of  the  characteristicf 
M  large  nuclear-electric  space  power  systems;  (3)  analytical 
stadies  of  systems  engineering  problems  such  as  environments 
of  qjMoe.  radUtlon  tolerance  of  electronlo  parts,  reUabiUty  of 
elsotronlo  parts,  radUtion  shielding  and  transmission  lines; 
W  preliminary  design  of  power  oonditionti«  equipment  for  300 
kw  system  and  scaling  to  30  kw  modeL  A  )0  kw  model  of  an 
slaotric  propulsion  system  was  fabricated  which  Included  de- 
velopment  and  testing  of  30  kw  power  conditioning  breadboard; 
derelopmant  and  testing  of  electronic  simulator  of  30  kw 
thruster:  procurement  and  installing  of  3200  cps.  40  kv  power 
source  to  simuUto  nuclear  turboaltemator.  (Author) 


AO-Ml  187 
OTS  Price  $3.00 


Div.  ai,  7,  la.  a? 


Eleotro-Optical  Systems,  Inc.,  Pasadena,  Calif. 
APPLIED  RESEARCH  ON  CONTACT  IONIZATION 
THRUSTER.   VOLUME  XL   MISSION  ANALYSES. 
Final  rept.  Vol.  2,  Mar  63-Mar  64. 
by  Ron  S.  H.  Toms.    May  64,    164p 
Contract  AF33  657  10980, 
APL   TDR64  52V2 

V  niclassifled  rvport 

Descriptors:  (*Spsce  propulsion.  Ion  engines).  ('Ion 
engines.  Effectiveness),  (•Electric  propdlsion.  Power 
supplies),  (•Electric  power  production.  Spacecraft), 
Mathematical  models,  Space  flight.  Thrust.  Aerodynamic 
characteristics,  Solar  panels.  Nuclear  power  plants, 
RookeU.  SateUltes  (Artificial),  Sttaoecraft,  ^ace  probes. 
FeaslblUty  studies. 


AD-601  267 
OTS  Price  $1.00 


Div.  ai 


Systems  Engineering  Qrcup,,  Research  and  Technology 

Div.,  Wrlgtat-Patterson  AFB,  Ohio. 

MECHANICAL  RELIABILITY  AND  THERMOS LECTRICAL 

STABILITY  OF  NOBLE-METAL  THERMOCOUPLES  AT 

2600F  TEMPERATURE  AND  DOSE  RATES  UP  TO  10  TO 

20  POWER  Nvt. 

by  Alfred  C.  Dallman.  Apr  64,  38p  GEMP-183,  rev. 

Pro].  125A,  Task  ORC7 

SEO  TDR64  7 

Unclassified  report 

Descriptors:  (•Thermocouples,  Reactor  system  com- 
ponents), Platinum  alloys.  Rhodium  alloys.  Calibration, 
Stafatlity,  Flamespraying,  Reliability,  Magnesium 
oompmrnds.  Beryllium  compounds.  Nuclear  reactors, 
Oxidss,  Radiation  damage.  Thermoelectricity.  Nuclear 
particles,  Dose  rate.  Ceramic  coatings,  Aluminum  com- 
pounds. Ceramic  materials.  Thermal  insulation,  Hi^ 
t«D4>erature  research,  Rsactor  fuel  elements. 

Reaotor  tests  during  the  test  program  demonstrated  that 
the  following  were  aooonq;>llshed:  (l)Alumina  Flame 
spray-ooating  at  sheath-type  noble-metal  thermocouples 
prevented  exoessivs  loss  at  the  noble-metal  sheath  and 
sensor  wire  by  vaporisation  and  redeposition  on  cooler 
surf aoes  in  reactor  tests  at  operating  teQ4>eratures  of 
2S00F  to  3600F;  (2)The  use  of  an  alumlna-ooated, 
noble-metal  bare-wire  thermocouple  (Span  thermocouple) 
emplojring  a  controlled,  maximum,  feasible  separation 
between  sensor  wire  and/or  an  alumina-coated  thermocouple 
constructed  of  two  one-conductor  coaxial,  sheathed  thermo- 
elements (Duax  thermocouple)  Insured  that  temperature 
information,  which  will  not  be  affected  by  significant 
decallbration,  can  be  obtained  for  a  period  of  1000  hours  at 
a  test  tetqperature  of  2600F.  (Author) 
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22.   ORDNANCE 


AD-600  886 
OTS  Price  $0.50 


Dlv.  22.  15 


Fettman  Research  Labe.,  Plcatlnny  Arsenal,  Dover,  N.  J. 

TRANSVERSE  MOMENTS  OF  INERTIA  BY  MECHANICAL 

INTEGRATION. 

by  S.  L.  Gerhard.  May  64,  lOp 

PA  TMU23 

Unclassified  report 

Descriptor^:  (*Prolectlles,  Moment  of  Inertia),  (^Moment 
of  Inertia.  Projectiles),  Bodies  of  revolution.  Trigonometry, 
Integration.  Mechanics. 

The  formula  I  sub  t  -  3.380  (P  -  P).  derived  earlier  (FRL  - 
TM  -  11.  1961)  is  valid  for  any  point  on  the  axis  of  revolution, 
including  the  c.  g.  of  the  composite  shell.   The  proper  orien- 
tations of  the  drawing  must  be  used  when  traversing  the  figure, 
to  establish  the  proper  signs  of  P  and  P.   The  procedure  is 
described  in  sufficient  detail  to  avoid  ambiguity,  and  is  illus- 
trated by  a  numericid  example.   Corrections  to  an  earlier 
report  are  listed.   The  formula  for  the  third  moment  of  area, 
P.  to  be  used  on  the  Amsler  Type  2002  Integrator,  may  be 
used  for  areas  lying  below  the  axis  by  writing  it  P  =  -(c  sub 
la  -  c  sub  2/m/  -f  c  sub  31)  where  a.  m.  and  1  are  the  usual 
differences  between  Initial  and  final  readings  of  the  three 
drums,  and  c  sub  1,  c  sub  2,  and  c  sub  3  are  the  constants 
appropriate  for  the  psurtlcular  arm  length  being  used. 
(Author) 


AD-600  900  Dlv.  38 

OTS  Price  $0.50 

Naval  Ordnance  Test  Station.  China  Lake,  Calif. 

INITUTION  OF  EXPLOSIVES  THROUGH  METAL  BARRIEBS. 

Technical  pub. 

by  L.  N.  Cosner  and  R.  G.  S.  SewelL  Apr  64.  lip 

NOTS  TP3489,  NAVWEPS  8507 

Uoclasslflad  report 

Proceedings  of  Detonation  Wave  Shapii^  Cooferenoe, 
5-7  Jun  56.  p.  235-247. 

Descriptors:  (*Detonation  waves.  Expkwlves  Initlatlan), 
(*E]q>losives  initiation.  Detonation  waves).  Detonation, 
Disks,  Metals,  Steel. 

Two  cylindrical  explosive  charges  separated  by  steel  discs 
of  varying  thicknesses  were  used  in  a  series  of  tests  in  which 
one  explosive  charge  was  detonated  to  obtain  a  low  order  deto- 
nation wave  in  the  explosive  charge  on  the  opposite  side  oif 
the  steel  disc.   The  acceptor  charge  showed  that  as  the  plate 
thickness  Increased,  the  length  of  travel  at  the  low  order 
wave  and  the  time  to  high-order  detonation  Increased.   No 
high-order  detonation  occurred  where  an  explosive-to-metal 
length  ratio  of  greater  than  3:2  was  used.   When  the  high- 
order  detonation  wave  traveled  back  through  the  region  tra- 
versed by  the  low  order  wave  the  velocity  showed  a  slight 
decease  from  stable  high-order  detonation  velocity,  but  the 
decrease  did  not  appear  to  be  significant.   There  are  some 
Indications  that  an  additional  effect  may  be  obtained  when  a 
high-order  detonation  wave  is  passed  through  a  low  order 
region;  however,  this  part  of  the  tests  was  inconclusive. 
(Author) 


AD-600  944 
OTS  Price  $0.75 


Dlv.  22 


AD-600  891 
OTS  Price  $2.75 


Dlv.  22|  24,  30 


Southern  Research  Inst.  ,  Birmingham,  Ala. 

DEVELOPMENT  OF  A  HYPERVELOCITY  IMPACT  DATA 

RECORDER. 

Final  rept.,  31  May  60-31  Oct  63, 

by  J.  R.  Codper,  J.  E.  Horn,  and  A.  L.  Thomas,  Jr.  May  64, 

143p  SRIB4728  1200VI 

Contract  AF08  635  1315 

AEDC  TDR64  118 

Unclassified  report 

Descriptors:  (^Photographic  recording  systems.  High- 
speed photography),  (^Radiography,  Photographic  recording 
systems),  (♦Hyperveloclty  projectiles.  Terminal  ballistics). 
Impact  shock.  Flash  photography.  X-ray  tubes.  Radioactive 
isotopes.  Cobalt.  Cesium,  Pulse  generators.  Scintillation 
counters.  Terminal  ballistics.  High-speed  photography. 
Gamma  rays.  Image  intensifiers  (Electronics),  Semicon- 
ductor devices.  Circuits.  Photographic  film.  Penetration. 

Methods  of  recording  14  or  more  X-ray  or  gamma  ray 
shadowgrams  of  a  single  hyperveloclty  impact  event  were 
studied.    Desired  exposure  times  were  as  short  as  0.02 
microseconds.    The  power  and  pulse  length  limitations  at  a 
commercially  available  flash  X-ray  tube  were  experimentally 
determined  and  recommendations  for  extending  the  pnilse 
length  are  presented.   Two  radioactive  Isotope  sources,  Co60 
and  Csl37'were  studied  and  found  to  be  impractical  because 
at  the  excessive  Intensity  levels  required.   Breadboard 
nsodels  of  two  detection  and  recording  systems  employing 
scintillator  arrays  and  screens  as  detectors,  and  image  In- 
tensifiers as  shutters  and  light  amplifiers  were  built  and 
evaluated.    Present  limits  and  apparent  direction  of  the  most 
fruitful  future  effort  are  given  for  the  critical  problems  of 
X-ray  pulse  length  and  detector  sensitivity  and  intensity 
f^solution.  (Author)  ' 


Ammunition  Engineering  Directorate,  Plcatlnny  Arsenal, 
Dover,  N.  J. 

DEVELOPMENT  OF  RF-PROTECTED  ELECTBO-EXPLO- 

SrVE  DEVICES. 

Technical  memo., 

by  Frederick  M.  CorreU.  May  64,  30p 

PA  TM1268 

Unclassified  report 

Descriptors:  (*Eplosives  inlUators,  Electromagnetic 
pulses),  (♦Radiofrequency,  Attenuation),  •Electromagnetic 
shielding.  Sealing  compounds,  Powder  metals,  Iron  compounds. 
Phosphates,  Acetones.  Molding.  Attenuators.  Electric  deto- 
nators. Electric  igniters. 

An  investigation  was  conducted  to  alleviate  the  possibility  of 
premature  inltlaUon  or  change  in  reliability  of  an  electro- 
explosive  device  (EED)  due  to  radio  frequency  (RF)  energy. 
This  was  accomplished  by  substituting  a  plug  composed  of  RF 
absorbing  material  in  place  of  the  usual  plastic  sealing  plug 
through  which  the  lead  wires  enter  the  EED.   To  date,  the 
T24E1,  M36A1.  XM66E2,  T77,  T77  conductive  mix.  M51  Deto- 
nators, the  M2  Squib,  the  M6  Blasting  Cap  and  the  MK2  MOD  0, 
MK7  MOD  0  Ignition  Elements  have  been  provided  with  the 
phosphatized  powdered  iron  attenuating  plugs.(Author) 


AD-600  949  Dlv.  22,  3 

OTS  Price  $1.50 

Aircraft  Armaments,  Inc.,  Cockeysvllle,  Md. 

INVESTIGATION  OF  TELECARTRIDGE  DISSEMINATION 

TECHNIQUES. 

Final  comprehensive  rept.,  1  Jan  63-29  Feb  64 

by  J.  R.  Hebert  and  R.  C.  Moyer.  Feb  64,  60p  ER  3043C 

Contract  DA  18  108AMC80A 

Unclassified  report 
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DMcriptors:  (*CartrldcBS,  Aerosol  generators).  (*Cbem- 
loal  projectiles.  Aerosol  generators),  BaUistios.  Powders, 
Ethyl  radicals,  Hydrogen  compounds.  Phosphites,  Nozzles, 
Scattering.  Tests,  Design.  CarboD  tetraohlorlde.  Albumins. 

Progress  Is  reported  for  the  following  work:   (1)  Nozzle 
design  for  most  efficient  dissemination.   (2)  Ballistic  tests. 
(3)  Actual  test  firings  and  instrumentation  at  ACC  test 
faciUttes  for  BIS  (2  Ethythexy)  Hydrogen  Phosphite  and  Egg 
Albumin-Carbon  Tetrachloride.    (4)  Analysis  of  high  speed 
Motloa  Pictures.  (Author) 


AI>-6010a4 
OTS  Prloe  $0.50 


Dlv.   22 


Springfield  Armory.  Mass. 

BIBLIOGRAPHY  OF  SPRINGFIELD  ARMORY  TECHNICAL 


REPORTS  AND  NOTES  ON  MATERIEL 
38  Feb  64.     12p 
SA   TR20  9103 


1  JAN-31  DEC  63). 


Unclassified  report 


Descriptors:   ("Guns.  Bibliographies).  (*BibUographles. 
Guns).  Gun  components.  Abstracts,  Reverts. 

The  blldlography  Is  a  compilation  of  Tedtelcal  Reports 
and  Notes  on  Materiel  prepared  and  published  by  ^rlngfield 
Armory  Research  and  Enj^eerlng  Division.   The  bibliog- 
raphy covers  the  period  from  1  January  1963  to  31  December 
1963.   Abstracts  of  Technical  Reports  are  included.  (Author) 


AD-601  028 
OTS  Price  $0.50 


Dlv.  22 


Donaldson  Co.,  Inc..  Minneapolis,  Minn. 
DESIGN  AND  DEVELOPMENT  OF  A  COLLECTIVE  PRO- 
TECTOR UNIT  FOR  THE  MAIN  BATTLE  TANK. 
Monthly  progress  rept.  no.  7.  28  Mar-2  May  64. 
8  Jun  64.  18p 
Contract  DA18  035AMC100A 

Unclassified  report 

Descriptors:     (•Tanks  (Combat  vehicle*).  Air  intake  fil- 
ters). Gas  filters.  Design,  Sealing  devices,  Ventilation  fans, 
VentUatlOB.  Control  systems.  Dust,  Alt,  Charcoal. 

A  breadboard  model  of  the  self-contained  Collective  Pro- 
tector Unit  was  completed.   Initial  pressure  drop  is  under  10 
In.  water  at  400  cfm.   Motor-blower  tests  show  problems  with 
surge,  though  otherwise  appear  usable.  Development  con- 
tinued on  a  filter  retaining  mechanism,  deep  fording  sealing 
device,  particulate  filters  and  gas  filters.   Short  term  value 
analysis  studies  were  completed  on  all  GPU  components. 
(Author)  1 


AD-601  030  Dlv.  22 

OTS  Prloe  $0.50 

Ogden  Air  Material  Area,  HIU  AFB,  Ut^l 

SUSCEPTIBILITY  OF  AIRMUNrnONS  TO  FPS-35  RADAR 

AT  SELFRIDGE  AIR  FORCE  BASE. 

OOAMA  Airmunitions  test  rept.,  12-14  Mar  64 

by  Kenneth  A.  Kartchoer.   May  64,  16p 

COY   TR64  145 

Unclassified  report 

Descriptors:  (*Mllltary  faclUtles,  Radio-  transmitters), 
(*Radar  transmitters.  Hazards),  (•Ammunition,  Airborne). 
Tests.  Safety,  Radar  antennas.  Guided  missiles.  Handling. 
Storage. 


ORDNANCE  -  Division  22 


for  determining  RF  Energy  hazard  areas,  a  hazard  existed  at 
Selfridge  Air  Force  Base.   The  FPS-35  Radar  was  restricted 
to  low  power  operaUon  until  the  problem  could  be  solved. 
Four  types  of  tests  were  made  to  determine  the  actual  hazard. 
GEELA  made  field  strength  measurements  in  the  ADC  ammuni- 
tion area  and  in  the  alert  hangar  area.   An  Instrumented 
AIM-4C  missile  was  flown  near  the  radar  antenna.   The  instru- 
mented AIM-4C  was  also  carried  on  a  truck  through  all  areas 
where  a  maxlum  hazard  could  exist.   Also  live  squibs  and 
blasting  caps  were  placed,  with  leads  extended,  on  a  truck  and 
driven  throughout  the  area.   All  measurements  indicated  that 
standard  airmunitions  are  safe;  however,  the  current  recorded 
in  the  instrumented  igniter  during  the  flight  test  was  about 
<»e-fourth  of  the  no-flre  current  of  a  live  igniter.   (Author) 


AD-601  200 
OTS  Price  $3.00 


Dlv.  22,  14 


Phlico  Research  Labs..  Newport  Beach,  Calif. 

STUDY  OF  MECHANISMS  OF  ARMOR  PENETRATION 

RESISTANCE. 

Final  technical  rept.,  Jan  63-Jan  64 

by  G.  J.  Mills.  30  Jan  64,  153p  U-2500 

Contract  DA04  495AMC93R 

Unclassified  report 

Descriptors:  (•Armor,  Penetration),  (•Laminated  plastics. 
Armor),  (*PIastics,  Amnor).  Molecular  properties.  Polymers. 
Molecular  structure.  Polyethylene  plastics,  Styrene  plastics. 
Reinforcing  materials.  Mathematical  models.  Terminal 
ballistics.  Mechanical  properties.  Experimental  data,  Com- 
posite materials.  Thermoplastics.  Glass  textUes.  Polyester 
plastics.  Infrared  spectroscopy.  Bonding. 

The  purpose  of  this  program  is  to  establish  a  quantitative 
understanding  of  the  relationship  between  the  molecular  char- 
acteristics of  heterogeneous  composite  structures  and  the 
behavior  of  such  materials  under  conditions  of  ballistic  loading. 
Fundamental  knowledge  of  the  processes  involved  in  turning 
and  absorption  of  kinetic  energy  in  a  material  by  an  impacting 
projectile  and  the  basic  factors  of  material  construction  and 
composition  of  significance  to  optimum  behavior  is  being 
developed  in  five  concurrent  phases  as  follows:   (1)  Choice  of 
Polymeric  Systems,  (2)  Energy  Absorption  Processes  in  Com- 
posite Media.  (3)  Mathematical  Model  for  Energy  Loss  Mecha- 
nisms in  Composite  Media,  (4)  Factors  Affecting  Matrix-Fiber 
Bonding,  and  (5)  Experimental  Evaluation  of  the  Response  of 
Materials  to  Projectile  Impact.    An  important  objective  of  this 
program  has  been  to  relate  the  mechanical  and  ballistic  prop- 
erties of  glass  fiber-reinforced  plastics  to  the  molecular 
architecture  of  the  polymer  making  up  the  plastic  matrix.    A 
study  has  been  conducted  using  composites  and  homogeneous 
materials  fabricated  with  polymeric  systems  whose  structures 
were  varied  in  a  known  >v.id  oharacterizabla  m.inner.  providing 
products  covering  a  range  of  physical  properties.  (Auttmi) 


AD-601  409  Dlv.  22,  2 

OTS  Price  $2.75 

Plcatlnny  Arsenal,  Dover,  N.  J. 

PARABfETRIC  STUDIES  ON  USE  OF  BOOSTED  ARTILLERY 

PROJECTILES  FOR  HIGH  ALTITUDE  RESEARCH  PROBES. 

PROJECT  HARP, 

by  S.  Wasserman,  G.  Lattal  and  J.  ftnolnlk.  Jan  64.  150d 

ProJ.  2M011001B703 

PA  TR3147 

Unclassified  r^>oit 

Descriptors:     (•Sounding  rockets.  Hlg^  altitude),  •Rocket- 
assisted  projecUles,  •Atmospheric  sounding.  Artillery. 
Design.  Performance  (Engineering),  Ballistics,  Rocket 
igniters. 


2T.J^»!!°/!Jlf  *^'*  ^ff"  ''"  constructed  in  the  A  general  parametric  and  preliminary  design  study  has  been 

Ttetal^  of  the  ADC  amrammoB  area,  alert  hangar  area  completed  defining  the  potential  capabUltie?of  iwket  boosted 

•ndthe  main  nmway  at  Selfridge  Air  Force  Base.  Michigan.  artillery  projectiles  for  Ugh  attitude  probes  when  fired  from 

Aooordlng  to  Chart  6-1  in  AFM  32-6,  wWch  is  used  as  a  guide  existing  gun  systems.   Ttortudy  Indicates  that^lVstaS 


Division  22  -  ORDNANCE 


vehicles  fired  from  a  5  inch  gun  can  lift  a  10-pound  payload  to 
650,000  feet  and  a  50-pound  payload  to  250,000  feet.    Two  stage 
vehicles  fired  from  a  16.4  inch  gun  can  lift  payloads  of  100 
pounds  to  altitudes  greater  than  400  miles.    A  4.5  inch  rocket 
boosted  artillery  projectile,  sub-c»Ubered  in  the  7  inch  gun, 
was  designed  for  a  specific  requirement  for  delivering  a  20- 
pound  payload  to  an  altitude  of  500,000  feet  with  a  minimum 
impact  dispersion;  however,  this  does  not  represent  the  maxi- 
mum payload  or  altitude  possible  for  probes  fired  from  the 
7  inch  gun.   Comparisons  were  made  between  long  burning 
sustainer  designs  with  zero  Ignition  delay  and  short  burning 
booster  designs  with  an  optimum  ignition  delay.   The  compsri- 
sons  indicated  that  both  types  will,  for  similar  payloads  and 
propellant  weights,  reach  approximately  the  same  altitude.   A 
brief  discussion  of  the  orbiting  capabilities  cf  rocket  boosted 
artillery  projectiles  is  presented.  (Author) 


AD-601  527 
OTS  Price  $1.25 


Div.   22 


Naval  Ordnance  Lab.,  White  Oak.  Md. 

EVALUATION  OF  AMMONIUM  NITRATE,  ALUMINUM 

MIXTUilE  (80/20), 

by  Louis  J.  Montesl  and  Vincent  J.  MeolohellL 

14  May  64,  43p 

NOL409 

NOLTR64  63 

°  *  Unclassified  rqxxrt 

Descriptors:  ('Explosive  materials.  Sensitivity), 
('Aluminum,  E;q>losive  materials),  ('Ammonium  com- 
pounds. Nitrates),  Chemical  properties.  Physical  prop- 
erties. Electrical  properties,  Mechanical  prt^rtles. 
Thermal  properties.  Detonation,  Compatibility,  Explo- 
sives initiators,  E}q;>loding  wires. 

An  investigation  of  the  chemical  and  physical  properties  of 
an  ammonium  nitrate/aluminum  (80/20)  mixture  was  made. 
The  sensitivity  of  the  material  to  electrical,  mechanical  and 
thermal  stimuli  was  determined.   Other  physical  and  chemi- 
cal characteristics  such  as  detonation  rate,  vacuum  stability, 
and  compatibility  with  various  metals  were  determined. 
Although  the  mixture  tested  was  less  sensitive  than  many 
hl^  explosives,  the  data  as  a  whole  was  such  as  to  lead  to 
the  conclusion  that  this  material  should  not  be  used  in 
electroexplosive  devices.    (Author) 


AD-601  603 
OTS  Price  $0.50 


Div.    22 


Springfield  Armory,  Mass. 

RIGIDITY  OF  THE  8A  HBPANO  SUIZA  FLEXIBLE  MOUNTS 

VS.  WEAPON  STABILITY  AND  PERFORMANCE  WHEN  USED 

IN  CONJUNCTION  WTFH  THE  HS  820A,  20MM,  WEAPON. 

Technical  rept., 

by  B.  H.  Prescott  and  H.  D.  Coombe.   20  Feb  64,  17p 

SA  TR20  2903 

Unclassified  report 

Descriptors:    (*Gun  mounts.  Helicopters),  (*Hellcopter8), 

(^Helicopters,  Gun  mounts),  Annament,  Gun  auxiliary  ecpiip- 
ment,  Gun  components,  Antipersonnel  weapons.  Recoil 
mechanisms.  Firing  tests  (Ordnance),  Reliability,  Tables. 
Guns)  Elevating  gear.  Performance  (engineering). 

Tests  were  conducted  to  determine  whether  ths  3A  Hlspano 
Suiza  flexible  mount  has  sufficient  rigidity  to  provide  adequate 
support  for  the  HS  820  weapon  without  adversely  affecting 
weapon  function  and  performance.   A  pintle  type  mount  for  the 
HS  820 A,  20mm,  weapon  was  modified  to  provide  elevating 
and  traversing  features.   The  HS  820A  weapon  was  attached  to 
this  mount  from  which  remote  firing  and  flex  firing  tests  were 
conducted.    Tests  indicate  that  the  HS  820A  weapon  will  not 
function  with  a  satisfactory  degree  of  reliability  when  fired 
from  the  8A  pintle  mount  and  fed  from  the  ammunition  box 
secured  to  the  column  of  the  pintle.   Test  procedure  is 
described  and  results  are  discussed.    (Author) 


AD-601  610  Div.   22,  11,  18 

OTS  Price  $1.26 

Air  Force  Weapons  Lab.,  Kirtlsnd  AFB,  N.  M«x. 
STORED  ENERGY  ACTUATED  UFT  SYSTEMS  (SEALS), 
bjr  James  W.  Fisk.    May  64,  4^ 
ProJ.  8171,  Task  817103 
WL  TDR64  50 

Uoolaaslflad  report 

Descriptors:  ('Positioning  devices  (Machinery), 
FeasltatUty  studies),  ('Bomb-bsndllng  vehicles,  FeasibUl^ 
studies).  Storage,  Energy,  Actuators,  Pneumatic  systems. 
Hydraulic  systems,  Oas-generatiag  systems,  Bomb 
auxiliary  e<iuipment.  Air  force  operations.  Ordnance, 
Design,  Construction,  Testing. 

This  investigation  was  initiated  to  prove  that  stored 
energy  can  actuate  a  lift  system  for  use  on  a  bomb-lift 
trailer  or  truck.   This  report  summarizes  the  concepts, 
approach,  design,  fabrication,  and  testing  of  a  stored-energy- 
aotuated  lift  system.  The  SEALS  loading  system  will  be  used 
to  load  special  we^wns  on  vertioal/sbort  tskeotf  and  Undliif 
aircraft  at  remote  sites.   (Author) 


AD-601  637  Div. 

OTS  Price  $2.50 


22 


Air  Force  Weapons  Lab.,  Klrtland  AFB,  N.  Mex. 

MAU-12A/A  BOMB  EJECTOR  RACK  STRESS  ANALYSIS. 

Final  rept., 

by  D.  £.  O'Bannon  Jun  64,  llOp 

ProJ.  BSP01236 

WL  TDR64  33 

Unclassified  report 

Descriptors:  (*Bomb  racks.  Load  distribution),  Stresses, 
Mathematical  analysis,  Loading  (Mechanics),  Performance 
(Engiiteering),  External  stores,  Release  mechanisms.  Design, 
Equations.  Aircraft  protuberances. 

This  report  contains  detail  loads  and  stress  analyses  show- 
ing that  the  MAU-12A/A  Bomb  Ejector  Rack  Is  adequate  for 
external  carriage  of  stores  on  US  Air  Force  aircraft.   It  was 
determined  that  carrying  a  20-lnch-diameter  store  on  the  30- 
Inch  shackles  produces  the  largest  stress  In  the  components 
of  the  rack.   Therefore,  these  conditions  were  used  exclusively 
in  the  analysis.    The  load  conditions  for  the  14-lnch  shackles 
were  investigated  to  ensure  that  no  critical  local  stress 
problems  are  produced.    Determination  of  the  allowable  ulti- 
mate vertical  load  for  these  shackles  Is  Included.   Stress 
analyses  are  presented  for  critical  conditions  of  each 
component.    (Author) 


AO-601  651 
OTS  Price  $2.50 


Div.    22,  la 


Anny  Electronics  Research  and  Development  Activity, 

White  Sands  Missile  Range,  N.  Mex. 

PROGRAM  SYSTEM  FOR  THE  UTIU2ATION  OF  THE 

REAL  TIME  METEOROLOGICAL  SYSTEM  FOR  UNGUIDBD 

ROCKET  IMPACT  PREDICTION. 

Technical  rept 

by  Vertls  C.  Cochran,  Maiy  K.  Barnes,  and  Louis  D.  Dunosa. 

Jun  64,    118p 

Task  lAO  11001B021  10 

ERDA   148 

Uaclassifled  report 

Descriptors:  (^Programming  (Computers),  Impact 
prediction),  ('Impact  prediction,  Rocketo),  Real  time, 
MeteorolofDT,  Military  operations.  Digital  computers, 
Prograouning  languages,  Compilers.  Rocket  trajectories. 
Mathematical  prediction.  Staging. 


128 


ORDNANCE  -  Diyiflion  22 


The  problem  la  praframmed  In  Portrsn  IV  for  the  IBM 
7044  oomiwtor.  The  real  time  laput,  oomrexekm.  sad  edit 
routliiee  are  profrsnuBed  in  MAP.  The  hulo  fOaoOon  of 
the  program  la  to  detamlne  the  lauaoh  aoglM  ragulred  to 
oompenaato  for  the  prtvalUaf  met»orolO||ioal  oondltloiia  at 
the  launch  alto  ao  that  the  flrtt-  and  saaoBg-etafa  booatora 
Drill  Impact  In  the  dealgnated  impact 


AD-Miero 

OTS  PHoe  $1.28 


Div.   22 


AD-601  655 
OTS  Price  $2.S0 


Div.   22,  1 


Hui^s  Tool  Co..  Culver  City,  Calif. 
30MM  MARK  4  GUN  POD  250,000 
IMPROVEMENT  PROGRAM. 
Final  rept. 

2  Feb  64.   120p  HTC-AD64  10 
Contract  NOw63  0tl6d 

UnoJ 


(Aultaoi) 


ROUND  RELIABILITY 


.1 


atfled  report 


Deacriptora:  ('Aircraft  guna,  Qun  aiodUary  equlinaat) 
Weapon  systems,  Reliability,  Gun  ooo^eoante.  Tablaa 
Malstenanoe,  External  atorea.  Aircraft  protuharaaoee! 
Air-to-aurfaoe,  PBrformanee  (BaglaaertK).  FlrlM  teats 
(Ordnance).  Flight  toate.  ^--•^•fPW.  "™*  "«• 

Flight  Tsato  during  the  peat  year  provejl  the  Mark  4  Mod 
0  Gun  Pod  to  be  a  veraatile  and  most  etieotive  air  to  ground 
weapon.   Approximately  250,000  rounda  tirere  fired  from  27 
January  1M3  through  2  February  1964  tp  prove  the 
capabllltlea  of  the  weapon  ayatem  and  to  Inqnore  the 
reliability  of  the  gun  pod.   Thia  firii^  ww  divided  Into 
four  categoriea,  namely:  Thr^-pod  flight  demaaatration  on 
0»e  A4  aircraft,  competitive  evaluation  4a  the  F-lOO  aircraft. 


Naval  Weapona  Lab.,  DaUgrea.  Va. 

MODEL  WTVDOa  OF  BXPXXJBTVB  8T0RAOE  CVBICLB8, 

tajr  F.  D.  Altman.  31  May  64.  44p 

NWL   1917 

Unolaaatfled  report 

Daaortptomt  CBaidaalve  aMtartala.  Storage),  (*9terage, 
SjqdoahPa  aaatorlala),  Featoltta,  Detoaahon.  BlaM.  Ooa- 
talaera.  Steel,  Loadlag  (Madnuiloa),  Model  teata. 

Bxperlmeatal  raaulta  are  preeeated  ea  the  magnftuda  aad 
dtatrlbottoa  of  the  preesore-tUae  blaat  toadti^  reauttfi^ 
from  ialeraal  Uaata  oa  the  walla  of  partiaUjr  veatod  eaoloa- 
vrm.  Ejqperlmaata  were  ooDdoetod  UBl^  1/6  aoale  atael 
modala  of  typloal  atoraga  odrtdaa  aubjeoted  to  the  lateraal 
datoaattoa  or  aphartoal  bare  paatottte  ohargsa.  Tbapria- 
3lpal  variahlaa  were:  the  diarga  alae,  Ita  locatioa  wtflda 
the  eaoloaed  apaoe,  aad  the  ahape  of  the  eaokwed  apaoe. 
(Author) 


reliability  development  and  R  and  D  firUf . 
the  total  rounde  fired  durii«  the  peat  yeft>, 


A  plot  la  given  of 
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Division  23  -  PERSONNEL  AND  TRAINING 


23.   PERSONNEL  AND  TRAINING 


AD-400  9S9 
OTS  Price  $6.60 


Ut.  23,  28 


Applied  Ptychologloal  Services,  Wayne.  Pa. 
POST-TRAININQ  PERFORMANCE  CRITERION  OBVELOP- 
MENT  AND  APPUCATION.  THE  DBVBLOPMBNT  OF 
UNnXMENSIONAL  SCALES  FOR  THE  IXMBNSIONS  DERIVED 
FROM  A  MULTIDIMENSIONAL  SCALE  ANALYSIS  OF  THE 
JOB  OF  THE  NAVAL  AVIATION  ELECTRONICS  TECHNICIAN, 
by  Douglas  G.  ScfaulU  and  Arthur  L  Slegel.   Mar  64.  66p 
Contract  Noiir2279  00 

Uaclasslfied  report 

Descriptors:     (*Job  analysis,  EleotroDlos  technlclaas), 
(^Electronics  technicians,  Job  analysis),  ^Naval  aviation. 
Naval  training,  Naval  perscMinel,  Performance  (Human), 
Test  construction  (Psychology),  Standards,  Statistical 
analysis ,  Performance  tests.  Management  engineering. 

Unldlm«islonal  scales  were  constructed  on  each  of  four 
dimensions  which  had  previously  been  extracted  in  a  multi- 
dlmeosloaal  scaling  analysis  cf  the  Naval  aviation  electronics 
tectanician's  Job  at  the  entry  level.   For  each  dimension,  a  set 
of  tasks  was  found  which  formed  a  scale  as  defined  by  twth 
the  Thurstone  method  of  equal  ^>pearing  intervals  and  the 
Guttman  technique.  (Author) 


AD- 601  352        Div. 
OTS  Price  $i.&0 


M.M 


Sbetfieio  Univ.   (Engiana). 
iHE  USE  OF  CUING  IN  TRAINING  TASKS, 
by  J.  Annett  and  J.  K.  Clarkson.    Apr  64,  53p 
Contract  N62558  3143,  ' 

NAVTRADEVCEN  3143  1 

Unclassified  report 

Descriptors:    (•Signal,  Perception),  (•Training,  Reaction 
(Psychology)),  (•Learning.  Perception),  Training  devices. 
Light,  Noise,  Feedback,  Communication  systems. 

Modem  training  methods  are  rootea  in  approaches  developed 
by  the  research  and  findings  of  learning  theorists.    Improving 
performance  on  information  processing,  particularly  in  the 
area  of  the  monitoring  of  perceptual  tasks,  involves  the  sifting 
and  synthesis  of  human  factors  with  laws  of  learning.   The 
problem  of  aignal  discrimination  appears  beset  by  unique 
complexities,  emphasising  the  need  for  more  effective  training 
la  areas  of  sensing  and  communication  systems.   The  present 
method  generally  exposes  the  trainee  to  a  signal  and  provides 
him  with  Information  as  to  its  characteristies  after  he  has  had 
SB  opportunity  to  respond,  overtly  or  otherwise.   This  knowl- 
edge of  results  approach  is  the  classical  means  for  providing 
feedback  as  a  vehicle  for  stimulating  learning,  but  recent 
investigations  have  Indicated  that  under  certain  conditions 
perceptual  learning  may  respond  more  effectively  to  cuing  or 
guidaDCC.   The  present  research  was  undertaken  to  study  the 
relative  influence  of  these  approaches  on  the  learning  of 
signal  detection  and  to  analyse  whatever  findings  emerge  in 
terms  of  their  implications  for  training  operational  personnel. 
(Author) 


aD-601  488 
OTS  Price  11.00 


Dlv.  23 


Applied  Physics  Lab.,  Johns  Hopkins  Univ., 
SUver  Spring,  Md. 

INFORMATION  RETRIEVAL  IN  THE  PERSONNEL  DEPART- 
MENT.   A  SURVEY  OF  METHODS  USED  IN  SCIENTIFIC  AND 
ENGINEERING  ORGANIZATIONS, 
by  Robert  A.  Dlckmann,  Ollnda  Elliott,  and 
Leslie  A.  Hubbard,  ^r  64,  31p  TG574 
Contract  NOw62  0604c 

Unclassified  report 


Prepared  in  cooperation  with  George  Waahington  Univ.. 
Washington,  D.  C. 

Descriptors:  (•Information  retrieval.  Personnel  manage- 
ment), (Personnel  management.  Information  retrieval), 
(•Personnel,  Records),  (*Records,  Maintainability), 
Automation,  Public  opinion,  DaU  processing  systems. 

The  present  stu<lty  ^"^^  undertaken  to  determine  the 
approsoh  sclanttflo  and  englneerlnc  organisations  are  taking 
to  automate  personnel  records,  the  nature  of  wch  automated 
systems,  the  degree  of  success  which  has  been  encountered, 
and  the  efforts  made  toward  developing  a  structure  of  technical 
skills.   Questionnaires  on  automation  and  Infbrmation  retrieval 
in  the  personnel  department  were  sent  to  256  organisations. 
One  hundred  seven  firms  responded.  95  with  completed  ques- 
tionnaires.   After  the  results  were  summarised,  the  following 
conclusions  were  drawn:   (1)  An  actual  need  for  automation  of 
personnel  records  was  first  seen  as  a  firm  approached  500 
professional  employees.   (2)  As  continued  growth  occurred 
(up  to  1000  professional  employees),  the  need  for  automation 
was  confirmed.   However,  automation  actually  was  employed 
as  a  means  for  simplifying  clerical  tasks  for  each  aria  o' 
p-srso-iool  soiiAi-ately,  and  these  automated  subsystems  were 
not  integrated  into  one  woridng  record  system.   (3)  After 
clerical  problems  of  preparing  sUtlstlcal  reports  were 
solved,  in  the  100  to  1500  group,  firms  began  to  load  more  de- 
tailed Information  about  each  employee  Into  the  system  so  that 
comprehensive  lists  of  employees  could  be  provided.   (4)  In 
the  1500  to  2000  group,  all  of  the  responding  firms  relied  on 
automated  records  to  some  extent,  even  though  the  sample  of 
firms  In  this  category  was  very  small.   (5)  In  firms  with 
aOOO  or  more  professional  employees,  there  was  a  trend  to 
Integrate  several  automated  subsystems  of  personnel  records. 
(Author) 


AD-601  681 
OTS  Price  |2.26 


Dlv.   23 


Human  Resources  Research  Office,  (3eorge  Washlngtco 

Univ.,  Washli^ton,  D.  C. 

EVALUATION  OF  AN  AUTO-INSTRUCTIONAL  PROGRAM 

ON  THE  FIRST  WEEK  OF  A  BASIC  ELECTRONICS 

COURSE. 

Research  memo, 

by  William  H.  Melching. 

lOaHarold  E.  Christensen,  sad 

Albert  L.  Kubals.  BUr  64,  84p 

Contract  DA44  188AR02 

Unclassified  report 

Descriptors:  (*TralBlBg,  Pezfbrmsace  tests),  (•Education, 
Eleotronlos)j  Peiformaiioe  (Human),  Students,  Air  force 
tralniflg. 

An  auto-inoixuctional  program  covering  the  content  of  the 
first  week  (27.5  hours)  of  basic  electronics  as  taught  at  the 
Air  Defense  School  was  prepared  under  Subtask  TEXTRUCT 
n.  Two  separate  evaluations  of  the  program  were  undertaken 
by  admlnlsteriog  it  to  39  studente  reigularly  scheduled  to 
take  basic  electronics  training.   It  was  concluded  that 
complete  self-pacing  yielded  higher  performance  than 
limited  seif-paicing,  but  administrative  and  procedural 
differences  in  the  two  studies  tended  to  confound  the  results. 
Finally,  it  was  noted  that  low  aptitude  students  did  not  achieve 
high  levels  of  performance. 
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PHOTOGRAPHY  AND  OTHER  REPRODUCTDN  PROCESSES  -  Division  24 


1 


24.   PHOTOCaiAPHY  AND  OTHER 
REPRODUCTION  PROCESSES 


AD-600  950 
OTS  Price  $1.60 


Dlv.   24.  18,  25 


ttak  Corp.,  Waltham.  Mass. 

STUDY  OF  IMAGE-EVALUATION  TBCftNIQUBS. 
Interim  engineering  rept.  no.  6,  15  Deo  63-15  Apr  64 
by  G.  C.  Brock,  R.  L.  Dussault,  R.  G.  Scully,  and 
R.  R.  Shannon.    15  Apr  64,  56p  Itek  9048-7 
Contract  AF33  657  9158 

Unclassified  report 

Descriptors:  (•Aerial  photography,  SSiiiulatlon),  (•Aerial 
reconnaissance.  Mathematical  uKxlels),  (•I%otographic 
techniques.  Analysis),  Pbotograi^c  Images,  Optics, 
Photographic  etpilpment.  Optical  equipment.  Design,  Images. 

The  ottjeotlve  of  the  present  program  1«  to  provide  mesas 
for  calculating  resolving  power,  bar  copftrast,  or  the  »KTt 
and  contrast  of  any  kind  of  image,  give*  the  necessary  pliyslcal 
parameters  for  the  target  and  imaging  system.   In  prlaotple, 
this  calculation  can  always  be  performed,  given  the  shape  and 
contrast  of  the  target,  together  with  the  complex  transfer 
funotton,  D-log  E  curve,  and  granularity  of  the  system.   The 
program  of  physical  measurement  and  computer  calculation 
at  present  envisaged  is  described.   Emphasis  is  placed  on  the 
calculation  of  lens  performance  from  design  data,  development 
of  a  mathematical  model  for  the  film,  and  the  Trfllff^latlon  of 
Images  given  by  a  system  when  the  transfer  fuaotlcns  for  aU 
its  oomponente  are  known.  The  eaperMaaats  in  simulated 
aerial  photography,  and  the  attempt  to  oorrelate  psycbophyslcal 
(fiallty  with  phystoal  paramatsrs  are  diseussed.  The  progress 
made  in  the  measurement  cf  lens  transfsr  funotlans  is  de- 
scribed. The  appendU  gives  ths  results  cf  transfer  Amotion 
measuremente  nude  on  the  12-lnch-foosl-lsi«th  Covogon  lens 
by  the  Instltote  of  Optical  Research.  Stookfaolm,  Sweden. 


AD-601  396 
OTS  Price  t2. 


25 


Dlv.  24,  4 


Fairchlld  Space  and  Defense  Systems.  Syosset.  N.  Y. 

INVESTIGATION  OF  PANCHROMATIC  SENSITIZATIQN 

OF  EVAPORATED  HLMS  OF  SILVER  BROMIDE. 

Final  rept..  Apr  63- Mar  64,  % 

by  J.  E.  LuValle.  M.  Koral  and  A.  Letter.  15  Jtm  64,  81p 

AY24 

Ccntraot  AF33  657  11105.  Pro].  6272,  Task  627201 

AL  TDR64  117 

Unclassified  report 

Descriptors:  (•Photographic  film.  Photosensitivity). 
(•Photosensitivity.  Pbotogrsphic  film),  (*Silver  con^xwnds. 
Bromides),  V^wrization.  Diffraction  analysis.  Conductivity. 
Dyes.  N-hetorocycIic  compounds.  Synthesis  (Chemistry). 

The  major  factors  controlling  the  evaporation  of  silver 
taromlde,  rate  of  movement  of  Cronar  (substrate)  past  the 
boat,  ths  tenqwrature  of  evaporation,  the  shape  of  the  boat, 
the  distance  from  boat  to  substrate  and  the  relative  location 
cf  boat  and  shield  are  discussed  in  detalL  A  thickness  of 
2-3  microns  for  the  evaporated  layers  appears  to  optimize 
photofraphic  sensitivity.  Electron  microscopic  and  electron 
dUfractlon  studies  have  shown  that  the  evaporated  silver  bro- 
mide is  apparently  deposited  as  oriented  crystals.  The  con- 
ductivity of  pure  and  doped  silver  bromide  is  being  con- 
sidered as  a  means  for  evaluating  the  impurity  levels  in  sil- 
ver boramlde.  Conductivity  measuremente  on  double  zone  re- 
fined and  annealed  specimens  of  ultra  pure  silver  bromide 
show  that  we  have  succeeded  in  preparing  the  purest  sil- 
ver bromide  reported  in  the  open  literature.  R  has  been 
demonstratad  that  q>eotraI  sensltisatlon  of  evaporated 
silver  bromide  may  be  obtained  If  the  evaporated  layer  is 
etched  prior  to  dye  adsorption.  The  etching  agento  which 
give  reasonable  reeulta  are  limited  in  number.  The  synthesis 
of  some  merocyanine  and  cyanine  dyes  are  also  disoossedL 
(Autfaor) 
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Division  25  -  PHYSICS 


25.   PHYSICS 


AD-e00  883 
OTS  Prioe  $1.36 


Dly.  36,  4 


Polytadalo  Inst,  of  Brooklyn.  N.  Y. 

PROPBBTIBS  OF  ICE,  PART  0. 

Flaal  re»e«»h  rept.,  31  Sept  59-81  Jul  61 

by  Paul  B.  Cwnp.   Nov  63,  4»p 

Coatraot  DAll  l»0Enc68.  Pro].  8  66  02  400 

CRUEL,  m44 


UnoUssiflad  report 


Deaoriptors:  (*Higb-prMBure  research,  Revlewa),  (*Phase 
etudlee,  Meltlag),  Metala,  Pressure  (ages.  Thermocouples, 
Potassium  oompounds.  Nitrates,  High-pressure  valves. 
Pressure  vessels,  Seals  (Stoppers),  Furnaces,  Antimony 
oompounds,  Bromides,  Chlorides,  Thermocouples. 

Topics  Include:  historical  survey  of  melting  studies; 
apparatus;  melting  curves  at  preesure  transmitting  fluids; 
comparison  of  these  methods  with  others;  establishment  of  a 
valid  pressure  scale;  establishment  of  a  valid  temperature 
scale;  melting  curve  of  KN03;  results  of  metals;  the  phase 
diagram  of  SbC13  and  SbBr3;  theory  of  the  melting  curve; 
miscellaneous  melting  results;  metal  block  thermostats. 


Descriptors:  (nee.  Physical  propertiM),  (•Crystallog- 
r^hy,  Ice).  Single  crystals,  Btoetrloal  propertlss,  Nuole- 
ation.  X-ray  dttfraotlon  analysis,  Thermod^mamlos,  Dielec- 
trics, Cold  weather  tests. 

Modlfiostlons  are  reported  d  a  previously  described  appa- 
ratus for  the  preparstloo  o£  single  crystals  c<  pure  and  doped 
ice.  Some  results  of  using  this  apparatus  to  grow  crystals  of 
several  crystallographlc  orientations  are  dlseussed.  An 
effect  of  an  electric  field  on  the  mioleation  of  Ice  at  a  metal- 
water  interface  U  described.  Various  X-ray  teohnicries  for 
Investlgatliv  the  quality  of  toe  crystals  are  dlsoussed  and 
experimental  results  of  applying  them  to  Alaskan  Glacier 
crystals  are  given.  Among  the  techniques  used  are  the 
measurement  of  the  half  width  of  tiw  reflection  curve,  the 
integrated  reflecting  power  of  a  Laue  reflection,  studlee  with 
polarised  X-rays  and  a  transmission  technicpie  due  to  Lang. 
The  thermal  motion  of  ice  molecules  in  a  direction  perpen- 
dicular to  the  c-axls  and  the  temperature  dependence  cf  the 
lattice  parameters  cf  ice  have  been  measured  by  X-ray 
techniques.  Dleleotrtc  relsxatlon  and  electriosl  ooMkiettvlty 
of  Ice  are  discussed.  Eiqwrlmsats  have  been  perfbrmed  to 
determine  the  effect  of  lei^  cf  the  sample  and  to  study  the 
effect  of  small  amounts  of  NH4F  as  a  substitutional  impurity. 
SpsoUl  attention  is  giveo  to  long  period  dleleotrtc  prooeeses. 
At  least  two  suoh  prooeeses  seem  to  be  present,  one  wUoh 
(tomlnatee  the  first  3  to  SO  seconds  cf  dUdiargs  sad  tbe 
other  wMoh  determines  the  long  time  behsvior.  The  possi- 
bility cf  altering  the  oonduottvtty  snd  dleleotrto  relsxstton  of 
ice  by  optloal  generations  of  B]errum  defeots  Is  explored  and 
experiments  to  teet  this  poeslbiUty  sre  reported.   (Author) 


AO-600  887  Div.  35,  4,  8 

OTS  Prioe  $0.50 

Amerlesn  lieteorotogleal  Society,  Boston.  Mass. 

MEASUREMENT  OF  FLUORESCENCE  DURATION  WITH  A 

PHASE  FLUOROMETER. 

by  M.  D.  Oslsnln.  Sep  63.  8p  AmMetSoc  T-R-413 

Codtrsct  AF19  604  6113 

TT  64  11730 

Unclassified  report 

Izmerenie  Dlltel'nostl  Fluoreetsentsll  na  Fazovom 
Fluorometre,  trans,  of  Akademlya  Nauk  S8SR.  Doklady,  1950. 
V.  73,  no.  5,  p.  925-927. 

Deeertptors:  (*Fluorescenoe,  Measuring  devices  (Electrtcal 
and  Elaotronto)).  (*Measurli«  devtoee  (Eleotrtoal  and  Elec- 
tronto),  Fhioreeoeooe),  Pbotoeleotrldty.  Mbdulators, 
Piezoelectric  crystals.  Resonance.  Amplifiers,  USSR. 


AD-600  902  Dlv.   35,  4.  17 

OTS  Price  $9.10 

Oklaboma  Univ.  Research  Inst.,  Norman. 

HIGH  PRESSURE  PHYSICS  LABORATORY.    FINAL  REPORT. 

by  Stanley  E.  Babb,  Jr.   May  64,  10^ 

Contract  Nonr982  05 

Unclassified  rqwrt 


AD-600  909 
OTS  Price  $2.60 


Dlv.   25,  34 


Visibility  Lab.,  Univ.  of  Callfomla,  San  Diego. 

EARTH-TO-SPACE  CONTRAST  TRANSMTTTANCE 

MEASUREMENTS  FROM  GROUND  STATIONS. 

by  Jacqueline  I.  Gordon,  James  L.  Harris,  and  S.  Q.  Duntley. 

Jan  63.   38p  SIO  Ref63-3 

Contract  NObs84075,  Tasks  S  F018  03  01,  and  0538 

Unclassified  report 

Included  In  the  report  is  Imsge  Transmission  by  the 
Troposphere  I,  pub.  in  the  Jnl.  of  the  Optical  Society  of 
Amertca  47:499-506,  Jun  57. 

Descriptors:  (*Liglit  transmission.  Surface-to-space), 
Theory,  Aerial  photography.  Optical  imagee.  Optical  proper- 
ties. Atmosphere,  VlslUUty,  Brightness,  Data,  Humidity, 
Measurement,  Troposphere,  Optics,  Experimental  data. 

The  ability  of  astronauts  or  sstellite-bome  cameras  to  see 
land  masses,  cosst  lines,  or  lesser  objects  on  the  surface  of 
the  earth  depends  upon  the  apparent  contrast  (C  sub  r)  of  the 
ob]eet  as  viewed  from  orbital  altitude.  This  report  describes 
a  method  believed  to  be  capaUe  of  providing  input  data  for  the 
apparent  contrast  equation  on  the  basis  of  optical  measure- 
ments msde  from  ground  stations. 


AD-600  918 
OTS  Price  $1.10 


Dlv.   35,  3,  12 


Duntley  (S.  Q.),  La  JoUa,  Calif. 

MEASUREMENTS  OF  ATMOSPHERIC  BOIL. 

Rept.  no.  6-5  (Final), 

by  S.  Q.  Duntley.   Sep  63,   8p 

Contract  NOba72039 

Unclassified  report 

Deeertptors:  (*Optical  equipment.  Design),  (*Optical 
Iriienoinena,  Measurement),  Tracking  camera,  Tracking 
toleeoopes.  Test  msthods,  Tests.  Guided  missile  ranges. 
Atmosphere,  Visibility,  Opttos. 

An  apparatus  for  the  measurement  of  atmosphertc  boil  in 
terms  of  its  effect  In  limiting  the  resolving  power  of  telescopes 
and  tracking  cameras  completed  a  series  of  experiments  at 
tracking  camera  stations  near  Cape  Canaveral,  Florida.   The 
apparatus  and  its  uss  in  those  experiments  la  described  in  a 
report  (SIO  Ref.  63-24)  by  the  Visibility  Laboratory  of  the 
Scr^ips  Institution  of  Ooeanogri4>hy.  University  of  California, 
San  Diego.   The  apparatus  used  by  the  Visibility  Laboratory 
embodied  a  6-lncb  diameter,  100-Inch  focal  length  telescope 
objective  equipped  with  an  iris  diaphragm  by  means  of  which  the 
entrance  pupil  of  the  instrument  could  be  varied  from  one-half 
inch  to  six  Inchee.   It  had  been  observed  on  some,  but  not  all, 
occasions  that  the  measured  rms  ray  deviation  was  greater 
when  the  entrance  pupil  diameter  was  six  inches  than  when  it 
had  some  lesser  value  (e.g.,  four  Inches).   This  observation 
prompted  the  experiment  on  10  May  1957,  which  was  for  the 
purpose  of  exploring  the  effect  of  increasing  the  entrance  papii 
diameter  beyond  six  inches. 
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AD-600  921  Div.  25 

OTS  Prtce  $9.10 

Brown  Univ.,  Providence,  R.  I. 

DYNAMICAL  DISLOCATION  MODELS  OF 

PLASTICITY. 

Technical  rept.  no.  7, 

by  Peter  P.  GiUis.  Apr  64,  llOp 


(  ;ryctal 


Unclassified  report 


Deeertptors:  (*Slngle  crystals.  Crystal  leitlcc  defecto), 
(•Crystal  lattice  defects,  Mathematical  models).  Crystals, 
Plasticity,  Strain  (Mechanics),  Mechanical  propertlea. 
Dynamics,  Hardening,  Stresses,  Loading  (Mechanics). 
Equations.  J  ' 

For  glide  occurring  in  a  single  system,  a  general  relation  is 
eetablished  between  the  rate  of  plastic  strain,  and  the  con- 
figuration and  velocity  dlstrtbutlon  of  dislocations  in  a  mono- 
crystal.   This  relation  is  applied  to  various  IdeaUzed  configu- 
rations, and  the  concept  of  dislocation  density  is  defined  for 
the  case  of  parallel,  straight  dislocation  lines.   An  elementary 
model  of  mechanical  behavior  is  developed,  assuming  that  the 
average  velocity  of  dislocations  is  represented  by  a  quasl- 
vlsoous  relation,  and  that  the  time  rate  of  increase  of  dislo- 
ostions  is  proportional  to  the  number  of  dislocations  and  their 
average  velocity.   This  model  Is  Investigated  under  three 
loading  conditions,  both  by  analytic  and  digital  computer  tech- 
nlqpies.   An  improved  model  is  derived  by  additionally 
assuming  a  dislocation  stalemating  rate  proportional  to  the 
S(piare  of  the  number  of  dislocations  and  their  average  veloc- 
ity.   Finally,  models  are  proposed  which  exhibit  strain-hard- 
aoing.  The  hardening  mechanisms  considered  are:  effect  of 
strain  on  dislocation  mobiUty;  the  reduction  of  average  veloc- 
ity caused  by  spatial  fluctuations  in  the  strws  field;  and 
stalemating  InteractionB  between  fUed  and  mobile  dislocations. 
Stress-strain  curves  are  calculated  based  upon  these  models 
and  for  one  model  the  constant  load  strain-time  problem  is 
solved  in  closed  form.  (Author) 


AD-600  926 
OTS  Prtce  $2.25 


Div.  25,  2,  30 


Institute  of  Science  and  Tech.,  Univ.  of  Mfcjhigan,  Ann  Arbor. 

VISUAL  RESOLUTION  AND  OPTICAL  SCINTILLATION 

OVER  SNOW,  ICE,  AND  FROZEN  GROUND.    PART  1. 

Progress  rept., 

by  Donald  J.  Portman.  Edward  Rysnar,  Floyd  C.  Elder  and 

Vincent  E.  Noble.  Apr  S4,  99p 

Contract  DAll  190ENG78,  Task  8S66  02  OOl  02 

CRREL  RRlll 

Unclassified  report 

Descriptors:  (•Atmosphere,  Optical  proiWrttes),  (•Optics, 
Atmosphere),  (*Mlcrometeorology,  Light  transmission). 
Vision,  Resolution,  Brightness,  Oscillatipn,  Snow,  Ice. 
Permafrost,  Photometers. 

Optical  scintillation,  rtsual  resolution,  an4  wind  and 
temperature  profiles  were  measured  over  snow,  ice,  and 
frozen  ground.   The  data  were  analysed  to  determine 
relationships  between  (1)  scintillation  and  visual  resolution 
and  (2)  scintillation  and  meteorological  and  surface  conditions. 
The  experimental  results  included  (1)  estimates  of  the  limit 
of  visual  resolution,  (2)  telephotometer  measuremente  of  the 
apparent  fluctuations  in  brtg^itness  (scintillation)  of  an 
artificial  light  source,  and  (3)  measuremests  of  wind 
direction  and  of  the  vertical  distributions  of  wind  speed  and 
temperature.   The  optical  path  was  543  m  long  and  1.5  m 
above  uniform  hortsontal  surfaces.   All  sclattUation  and 
mateorological  data  are  given  in  an  appendbu   The  principal 
resulte  of  the  analysis  showed  that  for  turbulent  flow  in  stable 
stratification  over  snow  (1)  visual  resolution  deteriorated 
systematically  as  scintillation  licreased  in  Intensity  and  (2) 
scintillatton  Intensity  Increased  with  Increase  In  vertical 
temperature  gradient.   Scintillatton  was  at  a  minimum  in  the 
absence  of  thermal  stratification  and  at  a  t^wximum  (in  very 
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stable  thermal  stratification)  during  the  sudden  transition 
from  laminar  to  turbulent  flow.    For  a  given  temperature 
gradient,  scintillation  Increased  with  Increase  in  wind  speed. 
When  wind  and  temperature  gradients  were  combined  in  terms 
of  the  Richardson  number  and  related  to  scintillation,  the 
data  obtained  over  snow  indicated  a  critical  Richardson  num- 
ber of  about  0.35.   (Author) 


AD-600  939  Dlv.  35,  12,  15 

OTS  Prtce  $1.75 

Aerospace  Corp.,  I  Los  Angeles  .  Calif. 

ON  THE  FREE  VIBRATIONS  of  SIBIPLY  SUPPORTED 

TRUNCATED  CONICAL  SHELLS. 

by  Paul  Seide.   27  Feb  64,  61p  TDR369  4560  40  2 

Contract  AF04  695  269, 

SSD  TOR64  15 

Unclassified  report 

Deeertptors:    (*Conical  bodies.  Vibration).  (•Vibration. 
Conical  bodies).  Deformation,  Frequency,  Mechanical  waves. 
Equations,  Harmonic  analysis.  Mechanics. 

The  problem  of  determining  the  bending  natural  frequencies 
and  mode  shapes  of  simply  supported  contoal  shells  is  inves- 
tigated by  a  Raylelgh-Rltz  solution  of  approximate  equations  of 
motion  for  the  shell.   Two  types  of  simple  support  are  o«>sld.> 
ered,  one  for  which  edge  circumferential  dlsplaoemente  vanish, 
the  other  for  which  edge  circumferential  shear  forces  vanish. 
The  differences  between  the  two  resulte  are  found  to  be  quite 
significant  when  the  circumferential  wave  number  is  smaU. 
Although  a  general  eiqiliclt  expression  for  the  natural  frequen- 
cies of  conical  shells  E4>pears  to  be  unobtainable,  several  ap- 
proximations are  Illustrated  and  a  simple  expression  for  the 
minimum  frequency  is  obtained.  The  resutts  are  in  relatively 
good  agreement  with  available  expertmental  resulte.  (Author) 


AD-600  952  Dlv.  25,  15 

OTS  Prtce  $1.00 

Courant  Inst,  of  Mathematical  Sciences,  New  York  Univ., 
N.  Y. 

BASIC  MATHEMATICAL  INVESTIGATIONS  IN  ELECTRO- 
MAGNETIC WAVE  THEORY. 
Final  rept.,  1  Apr  59-31  Mar  64, 
31  Mar  64,  36p 

Contract  AF19  604  5238,  Pro].  5635.   Task  563502 
AFCRL  64  384 

Unclassified  report 

Deeertptors:  (•Electromagnetic  waves,  Theory).  (•Applied 
mathematics.  Electromagnetic  waves),  Dlffrsotimi.  High 
frequency.  Low  frequency,  Anisotrc^y,  Dtelectrtcs.  Sur- 
faces, Waveguides,  Antennas,  Statistical  analysis.  Reviews, 
Bibliographies. 

Research  activities  in  the  following  fields  are  summartzed: 
Diffraction  at  high  frequencies;  diffraction  of  low  frequency 
radiation;  anisotropic  surfaces;  far  field  e3q>ansion8|  dleleotrtc 
interfaces;  surface  waves;  wave  guide  problemsi  antw»nfl 
problems;  statisttoal  problems.    Fourty-four  refs. 


AD-600  958  Div.  25,  15 

OTS  Price  $1.75 

Electrtc  Boat  Dlv.,  General  Dynamics  Corp.,  Groton,  Conn. 

SHELL  MODE  COUPLING. 

Final  rept. 

by  R.  J.  MoGrattan,  E.  L.  North,  and  C.  P.  Tsokos.  Dec  63. 

61p  U411  63  041 

Contract  Nonr3594 

Unclassified  report 
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DeacTtptors:  (•Structural  sheUs,  Stiffened  cylinders). 
(*StlfleDed  cyllnderfl.  Dynamics),  (•CyUndrical  bodies, 
Vlbratloo),  Velocity,  Tests,  Mathematical  models. 
Mathematical  prediction.  Coupling  circuits. 

The  dynamic  behavior  of  a  symmetrically  stiffened  cylinder 
was  analytically  and  experimentally  studied  to  determine  the 
effects  of  a  longitudinal  steady  state  driving  force  on  the  radial 
velocity  at  the  shell.   This  study  showed  that  lobar  modes  are 
excited  by  a  longitudinal  excitation  and  compare  well  with  the 
ttteoretical  predictions.   Also,  four  cases  ot  unsymmetrlcally 
stiffened  cylinders  were  analytically  studied  by  the  lumped 
mass  technique  to  determine  the  effects  of  deep  frames.   The 
fundamental  frequency  is  reduced  as  much  as  20%  by  the  added 
deep  frames  stiffness  and  mass,  and  all  of  the  mode  shapes 
are  irregular  due  to  the  influence  of  the  frames.    (Author) 

AD-600  974  Dlv.  25 

OTS  Price  $0.50 

Boeing  Scientific  Research  Labs.,  Seattle,  Wash. 

CARRIER  LIFETIME  IN  InSb  AT  HIGH  CARRIER 

DENSITIES. 

by  R.  W.  rimnlngham.  C)ct  63,  ISp  Dl  82  0306 

Unclassified  report 

Descriptors:  (*Semiconductors,  Indium  alloys),  (*Indium 
alloys,  Antimony  alloys).  Photoconductivity,  Impurities, 
Injection,  Crystal  lattice  defects.  Photons,  Low-temperature 
research. 

It  has  recently  become  possible  to  inject  electrons  and  holes 
into  InSb  at  high  densities.   Lifetimes  much  larger  than  the 
small  density  values  have  been  observed.   In  order  to  gain 
information  about  the  dominant  recombination  mechanism  at 
low  temperatures  the  photon  radiative  lifetime  was  computed 
as  a  function  of  temperature.   (Author) 


AD-600  984 
OTS  Price  $1.00 


Dlv.  25,  8 


AD-600  996  Dlv.   25,  4 

OTS  Price  $3.00 

BflDdU  Corp.,  Southfield.  Mieh. 

DETERMINATION  OF  CHEMICAL  SPECIES  PREVALENT  IN 

A  PLASMA  JET. 

TeoliBieal  documeotaiy  reiit.,  1  Jun  61>31  May  62., 

by  G.  J.  O'HaUoran.  R.  A.  fluegge,  J.  F.  betts,  sad 

W.  L.  Everett.    Apr  64,    153p 

Contract  AF33  616  8374,  ProJ.  7360,  Task  736001 

ASD  TDR62  644  PI 

UDcUaalfied  report 

Descriptors;  (*Mass  spectrometers.  Feasibility  studies), 
(•Plasma  Jets,  Mass  speotrosoopy),  (•Plasma  Jets,  Chemlcsl 
analysis).  Plasma  physics.  Chemical  reactions,  Thermo- 
dynunlcs.  Heat  transfer,  Spectrosoopy,  Argon,  Oxygen, 
Nitrogen,  Water  vapor.  Carbon  dioxide.  Copper. 

The  program  demonstrated  the  feaslbUlty  of  using  a  Bendlx 
Time-of- Flight  Mass  Spectrcmieter  to  study  plasmas  extsttng 
at  atmospheric  pressure.   A  Time-o<  Flight  Mass  Spectrom- 
eter and  an  optical  spectrograph  were  modified  to  enable 
analyses  of  molecular,  atomic,  and  ionic  species  obtained 
in  similar  and  related  plasmas  at  atmospheric  pressure. 
Stabilized  electric  arcs  at  both  argon  and  simulated  air  were 
analysed  in  an  attempt  to  understand  the  chemical,  thermody- 
namic, and  heat  transfer  processes  ooouring  therein.   These 
experimental  investigations  produced  botti  qualitative  and 
quantitatlTe  data,  but  the  optical  equ^ment  produced  little  use- 
ful information.   A  Bendlx  Tlme-cf  Flight  Mass  Spectrometer 
was  used  for  plasma  analjrses;  necessary  modifications  to  this 
instrument  to  adapt  it  to  program  needs  were  completed  during 
the  early  stages  of  the  program.   Several  sampling  probes  were 
designed,  built,  and  tested.  One  of  these,  a  supersonic  probe 
design,  was  successfully  used  to  perform  plasma  analyses  it 
atmospheric  pressure.   (Author) 
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Dlv.   35,  8 


Gordan  McKay  Lab.  of  Applied  Science,  Harvard  Univ., 

Cambridge.  Mass. 

PHYSICS  OF  FERROMAGNETIC  AND  FERROELECTRIC 

MATERIALS  WITH  APPUCATIONS  TO  MICROWAVE  AND 

RADIOFREQUENCY  CIRCUITRY. 

Scientific  rept.  no.  9(Series  2)  (Final)  1  Feb  59-30  Nov  63, 

by  R.  V.  Jones.  29  Feb  64,  39p 

Contract  AF19  604  5487,  ProJ.  5635,  Task  563503 

AFCRL  64  309 

Unclassified  rqwrt 

Descriptors:  (•Ferroelectric  materials.  Physics),  (•Ferro- 
magnetic materials,  Physics),  (*Microwave  equipment. 
Materials).  (*Electronlc  equipment.  Materials).  Circuits, 
Radiofrequency.  Ferrites,  Waveguides,  Rare  earth  compounds. 
Iron  compounds.  Oxides,  Gallium  compounds.  Magnetic 
materials.  Films,  Modulators,  Magnetostriction,  Para- 
magnetic resonance.  Crystals,  Anisotropy,  Nuclear  magnetic 
resonance. 

Contents:  field  dl^lacement  effects  in  ferrited  loaded 
waveguides;  microwave  resonance  in  ferromagnetic  systems  at 
high-signal  levels;  spin  wave  analysis  of  ferromagnetic  reso- 
nance relaxation;  magnetic  anisotropy  and  relaxation  in  rare 
earth  iron  garnets;  specific  heat  measurements  in  magnetic 
oxide  systems;  ferromagnetic  resonance  under  large  hydro- 
static pressure;  switching  properties  of  ferrites  and  garnets; 
the  magnetic  properties  of  gallium-iron  oxide;  hi^  power 
ferromagnetic  resonajx^  in  magnetic  thin  film;  dielectric 
measurements  on  ferroelectric  materials;  capacitively  driven 
microwave  modulators;  magnetostriction  constants  from  ferro- 
magnetic resonance;  paramagnetic  resonance  of  impurities  in 
ferroelectric  host  crystals;  domain  dynamics  in  ferroelectric 
crystals;  NMR  in  ferromapietic  materials;  magnetic  relaxation 
In  ferromagnetic  Insulators  by  parallel  pump  techniques;  mag- 
netic relaxation  in  ferromagnetic  metals  by  parallel  puoq) 
techniques;  new  magnetic  compounds;  magnetic  resonance  in 
spiral  magnetic  structures. 


University  of  Southern  CalifomU,  Los  Angeles. 

Engineering  Center. 

PERTURBATION  APPROACH  TO  THE  DIFFRACTION  OF 

ELECTROMAGNETIC  WAVES  BY  ARBITRARILY  SHAPED 

DIELECTRIC  OBSTACLBiS. 

by  Cavour  W.  H.  Yeh.  Mar  64.  3(>p 

USCEC  83  216,  USCEC  EE-36 

Contract  AF19  604  6195.  ProJ.  4642,  Task  464302, 

AFCRL  64  360 

Unolasslfied  report 

Deeortptors:  (*Bleotromsgiietlo  waves,  DIffrsotlon). 
(•Perturbation  theory.  Electromagnetic  waves),  Dlffraotlon, 
Dielectrics.  Spheres,  Boundary  value  problems.  Scattering, 
Partial  differential  equations.  Integrals. 

The  problem  of  the  diitraotlon  of  eleotromagnetio  wayes  by  s 
dielectric  boity  with  perturbed  boundary  has  been  considered 
using  the  boundary  perturbation  technique.  The  solution  is 
valid  for  the  near  sone  (1.  e.,  near  the  dielectric  body)  as  weU 
as  for  the  far  zone  and  Is  good  for  all  frequeaoles.  Since  the 
perturbation  solution  satisfies  Maxwell's  equations,  the 
boundary  conditions,  and  the  radiation  condition  for  the  scat- 
tered wave  at  Infinl^.  hence  it  is  unique.  It  should  be  noted 
that  with  slight  modifications  the  derived  results  are  also 
applioahle  for  a  radlaUy  Inhomogeneous  dleleotrlo  body  with 
perturbed  boundary.    Further  appUcatians  of  this  perturbstiOB 
technicpie  can  be  found  in  the  scattering  of  eleotromagnetio  or 
acoustic  waves  from  hard  or  soft  objects,  in  the  scattering  of 
x-ray  or  of  light  by  interstellar  matter,  and  In  elementary 
particle  scattering,  theory.   (Author) 


AD-601 037  Dlv. 
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Ventura  Div.,  Northrop  Corp.,  Newbury  Park,  Calif. 
APPUCATION  OF  INTEGRAL  REPRESENTATIONS  OF 
DISPLACEMENT  POTENTIALS  IN  BLASTO-DYNAMIC8. 
by  Robert  P.  Banaugh.   30  Feb  64,   39p  NVR  3963 
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PHYSICS  -  Divisioii  25 


UBOlsMtfied  report 

Deeortptors:  (•Meohanloal  waves,  Blastfotty).  (*Blastiolty, 
2"»"™*o»).  (*Boundary  Uyer  problems,  tlasttoity). 
PolMtUl  theory.  Integral  e<riatlons.  Streeses.  Defbrmation. 

With  the  Sid  of  a  gauge  condition  analogous  to  the  Coulomb 
fwc*  or  eleotromagnetio  theory,  the  Integral  form  of  the  solu- 
ooaa  of  the  three  fuaduBeakal  boundary  T«lue  pzoblems  of 
•iMto^mialoejueoMittBed.  TlNee  eohiiUiM  u«  givw  ta 

Md  tMr  dertvetlTee.  together  wltti  vohinM  distributions  of  the 
Dotfy  foroes,  sad  suifaoe  dlstrtbuUcns  of  (tie  implied  stresses 
Mtf/or  preeorlbed  diqtlaoemenU.  The  Integral  repreeenU- 
tioae  are  used  to  formulate  sets  of  slmultaaeous  Integral 
e^utloos  whose  solutions  are  the  desired  surface  distributions 
ofae  dlqtlaoement  potentials.  In  addition  to  oonsldering 
pr^MU  involving  more  than  one  media,  ttis  pqwr  preeents 
JS,!!?";!Sf*  "*  prevtoOs  work  (available  from  OTS  as 
UCRL-4T79)  which  considered  the  oorrenxaidliw  two-dimen- 
sional problems.  (Author) 


AI>-601031 
OTS  Priee  $6.60 


Div.  38.  15 


Ventura  Dlv..  Northrop  Corp..  Newbury  Park,  Calif. 

on  THE  SOLUTION  OF  THE  FUNDAMENTAL  PROBLEMS 

OF  THE  THEORY  OF  ELASTICITY, 

hgr  A.  Kom.   1  Apr  64,  6^  NVR  3993  , 

TT  64  15896 

Unolasslfled  report 

Uber  die  Lbsuag  dee  Grua^trohlems  dsr  I  iastlxitlts- 
tbeorle,  trans,  from  MsUi*ematls<dMJ  Ann  alen'i  (Gtermaay) 
1914,  V.  75. 


Deeortptors:  (•Blaettetty,  Theory),  Poteittlal  theory. 
Boundary  probUms.  Viscosity.  Hanaonto  analysis. 


.-•'AD-eOl  034 
OTS  Prtoe  $2.00 


Dlv.  25 


J.  Watson  ReeeanA  Center.  Torkt«wn  Heights.  N.  T. 
nUBCnON  LASER  STUDY. 

Qosrterly  tecdadoal  rept.  ao.  3.  1  Dec  63-29  Feb  64. 
hgr  W.  P.  Dumke.  G.  J.  Lasher.  F.  Stem  aad  K.  Welser. 
29  Feb  64,  T8p 
COBftraot  DA36  039AMCO2349B.  ProJ.  3A9B  21  001 

Unclassified  report 

Deeortptors:  (•Diodes  (Sendoonduotor).  tesers),  (•Lasers, 
Areealo  alloya),  (•Ssmlconductor  devloe#.  Lasers),  Gallium 
alloys,  Plwephldee,  ladlam  coBpouads.  ileotrohunlaeeoenoe, 
latared  rsdlatioa.  Mangsaeee,  Zlao,  DlfMslan,  Electrical 
properties. 


aad  Za-dlfAieed  GaAs  negstlve  reslstaooe  diodes  were 
•wttotod  from  tto  low-ourreot  state  lato  tlie  high  ourreat. 
laelag  atate  at  4.2  K.  9vitobli«  tlOMO  of  tte  order  of  10  to  the 
miaus  7th  power  see  were  obtalaed  la  the  rather  small  range  of 
eaoeas  vt^agee.  Theee  lasers  have  an  aawnalously  slow 
vartatkm  cf  the  threehold  current  with  teotperature  below  77  K. 
•  rather  shsxp  fall-off  in  the  emission  of  ridlatlon  associated 
with  Ite  oeatere  wtlh  laoreeslng  temperstore,  partloularly  near 
sad  Bbove  200  K,  sad  a  lat*  of  saturation  df  the  light  ou^nit  in 
the  Ma  llae  when  0»  throehokl  current  is  eaoeeded.  The 
flurrsot-voltage  oharaetertstto  of  the  double  diffused  diodes 
oheages  from  a  llasar  to  a  quadratlo  depeodeaoe  as  the  current 
Increases.  Aa  alternative  to  the  blstahtlltf  mechanism  for  a 
GaAs  laser  with  two  regions,  only  one  cf  vrUoh  carries  appre- 
ciable current,  was  proposed.  A  sertes  cf  results  for  the  gain 
factor  and  for  the  loss  in  a  three-layer  model  of  an  injection 
laser  is  given.   A  simple  formula  desortbttag  the  time  delay 
between  the  application  cf  a' current  pulse  sod  the  onset  of  stim- 
vlsted  emission  is  given.   A  qualitative  estimate  cf  the  active 
region  width  aad  of  the  spontaneous  emission  lifetime  is  made, 
aad  shows  theee  qiisattHee  to  be  relatively  Insensitive  to  tem- 
persture  sad  bachgrowiid  doplag  level  in  sUn-dlflUsed  GaAs 
dtodee.  A  oomperleon  of  the  properties,  praparstion,  and  dsvioe 
VpUoations  of  laP  aad  GaAs  Is  prseented.  (Author) 
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OTS  Price  $2.60 


Dlv.  35,  20 


Maryland  UbIt..  College  Park. 

VALIDITY  OF  MANY-BODY  APPROXIMATION  METHODS 
FOR  A  SOLVABLE  MODEL  H:   LINEARIZATION 
PROCEDURES. 

by  N.  Meshkov,  A.  J.  QUck,  aad  H.  J.  Llpkla.  Oct  63, 
37p  MUP  TR  333 
Great  AF  AFOSR62  46 

Unolasslfied  report 

Descriptors:  (*N-body  problem.  Numerical  analysis), 
(•Numerical  analysis.  N-body  problem),  (•Quantum  me- 
chanics, Fermioos),  Models  (Simulations),  Wave  functions. 
Particles,  Scattering,  Excitation,  Perturbation  theory.  Equa- 
tions, Motion.  Corrections.  Hamntnnt»n^  Annihilation 
reactions. 

The  validity  cf  methods  used  in  the  study  of  many  particle 
systems  was  Investigated  by  using  the  same  c^roadmations  In 
treating  a  simple  model  for  which  exact  solutions  are  avail- 
able.  The  model  oonsisted  of  N  fermions  distributed  in  two  N- 
fold  degenerate  levels  and  interacting  via  a  mon<^>ole-mon<q)ole 
force.  The  excitation  of  the  first  collective  state  above  the 
ground  state  was  calculated  using  the  folowing  methods:  (1) 
The  method  of  linearized  equations  of  motion,  (2)  linearization 
with  the  Inclusion  of  renormalized  single  particle  energies,  (3) 
a  new  self-oonsistent  linearization  method.   The  results  of 
theee  approximation  methods  were  then  compared  with  exact 
results  aad  with  the  results  of  ordinary  perturbation  theory 
found  in  a  previous  paper.  It  was  found  thst  reoormalization  of 
the  sln^e  particle  energies  leads  to  a  considerable  in4>rove- 
ment  of  the  reeults  over  that  obtained  with  ordinary  lineari- 
zation method,  eq>eoially  for  small  numbers  of  particles. 
Further  improvement  was  obtained  with  the  self-consistent 
lineartzation  method.   The  possibility  of  applying  this  latter 
method  to  more  realistic  problems  was  briefly  discussed. 
(Author) 

AD-601  037  Div.  35,  17,  4 

OTS  Prtoe  $6.50 

Nottingham  Univ.  (England) 

A  NEW  METHOD  FOR  STUDYING  SELF-DIFFUSION  IN 

LIQUIDS:   SELF-DIFFUSION  IN  LIQUID  MERCURY. 

Te<dBiical  note  no.  1 

by  D.  S.  Brown  and  D.  G.  Tuck.   1  Mar  64,  16p 

Grant  AF  EOAR63-53 

ARL  64-114 

Unclassified  report 

DeecrU>tors:     (•Dlftuslon,  Uquids),  (•Uquid  metals,  Mer- 
cury). Tracer  studies.  Capillary  tubes,  InstrumentaUon, 
Measurement,  ScUtillatlon  counters.  Errors,  Radioactive 
isotopes.  Theory,  Laboratory  equ^tment.  Test  methods. 

A  new  technique  has  been  developed  for  measuring  the  self- 
difAislan  ooeffidents  of  liquids.  Inactive  and  labelled  samples 
of  the  llcpiid  are  contacted  in  a  loi«  oq;iillary  cell,  and  the 
extent  cf  diffusion  at  suitable  time  Intervals  determined  by 
means  cf  a  collimated  scintillation  counter.   Experimental 
details  aad  possible  errors  are  discussed.  The  method  has 
been  tested  with  liqpiid  mercury.  The  result  agrees  with  the 
work  of  Nachtrieb  and  Petit,  but  is  significantly  lower  than 
measurements  by  the  capillary  cell  technique.  Possible  rea- 
sons for  this  are  discussed.  (Author) 
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Dlv.    25.  8 


Energy  Conversion  and  Semiconductor  Lab.,  Mass 

Inst  of  Tech.,  Cambridge. 

THERMOELECTRIC  PROCESSES  AND  MATERIALS. 

Semi-annual  progress  r^t.  nos.  4  and  5, 

by  Richard  B.  Adler,  Arthur  C.  Smitt,  Heniy  A.  Lyden, 

Leonard  M.  Magld.  and  Richard  J.  Schwartz.   1  Jan  63 

19p  D6R-7984 

Contract  Nonrl841  51 


Division  25  -  PHYSICS 


UnclasaUlad  report 

Descriptors:   (*ThermoeXectrlclty,  Materials)  (♦Semi- 
oandnctors,  Trwisport  properties).  Crystal  lattices,  Genera- 
tors, Bismuth  alloys.  Tellurium  alloys.  Antimony  alloys, 
SelSBlum  alloys.  Lead  alloys,  Tellurides,  Quantum  statistics, 
SoUdtt,  Catknium  alloys.  Magneto-optic  effect.  Cryogenics, 
VoltsfS,  Reports,  Thermal  conductivity.  Abstracts,  Energy 
conyerslon. 

CooteatM  Itoat  flow  la  crystal  lattices;  design  and  con- 
structfcm  of  a  ttennoelectric  generator  to  power  a  tunnel 
diode  DC  converter;  thermal  and  electronic  transport  proper- 
ties of  s  BU  Te3-*2  Te3-Bi3  Se3  semiconducting  alloy;  in- 
vestlgntlaii  of  the  band  structure  of  lead  telluride;  a  study  of 
~,»p«iim  meohanloal  transport  theory  in  solids;  energy  band 
parsmeter*  of  cadmium  telluride;  low  temperature  heat  flow 
In  crystal  lattices;  magneto-optic  effects  in  BiaTe3; 
elactroB-Toltalc  effect. 


AD-601  043 
0T8  Price  $0.50 


Dlv.   26.  17 


Honayw^  Reeearch  Center,  Hopkins,  lOnn. 

THE  MECHANICAL  AND  MICROMBCHANICAL  PROPBR- 

TIBS  OF  BORON. 

Interim  rept.  no.  3,  1  Mar  ft4-30  Apr  64 

by  J.  A.  SarteU  and  C.  H.  U.   18  May  64,    15p  MR  64  266, 

Cootrsct  NOw«4  0150F 

Unclassified  report 

D— uxlplorni   (*Boron,  Mechanical  properties),  (*Fracture 
(Monhsrtfls.  Boron)),  Single  crystals.  Melting,  Tensile 
propertlas,  ConipresslTe  properties.  Grain  structures 
(Metallurgy),  Casting,  Furnaces,  Mlcrostructure,  Surfaces. 

An  analysis  of  the  fracture  of  polycrystalline  boron  has 
sbowB  that  fracture  propagation  is  affected  by  mlcrostructure 
as  w«D  as  the  state  of  stress.   It  was  found  that  in  the  areas 
ol  tensile  stress,  fractxire  was  concholdal  while  in  areas  under 
oompreesiOQ  a  transaction  to  an  Imperiect  form  of  cleavage 
sometimes  occurs.   Twin  boundaries,  grain  boundaries  and 
grain  orientation,  can  lirflueDOe  the  progress  of  a  crack. 
CAutbor) 
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by  H.  C.  Karly  and  F.  J.  Martin.   Mar  64.   27p 
Contract  AF33  616  7243,  ProJ.  7116.  Task  711  602, 

ARL   64  43 

Unclassified  report 

Report  on  Energy  Conversion  Research. 

Descriptors:   (♦Plasma  Physics,  Energy  conversion),  (♦Gas 
discharges.  Gas  ionization).  Gases,  Supersonic  flow,  ail>- 
sonic  flow.  Heating,  Electrodes,  Power  suppUes,  Sulfur 
compounds,  Fluorides.  Glass  capacltators,  aipersonic  wind 
tunnels,  Magnetohydrodynamics,  Generators.  Chemical 
reactions.  Dissociation,  Heat  transfer. 

When  an  impulse  voltage  having  a  very  fast  rise  time  is 
applied  to  corona-type  electrodes,  a  current  of  several  thousand 
amperes  may  flow  through  the  gas  before  appreciable  spark- 
streamer  formation  takes  place.   If  the  voltage  is  quickly  re- 
moved, several  Joules  of  energy  can  be  delivered  to  an  atmos- 
pheric-density gas  in  a  single  suppressed-breakdown  pulse. 
By  using  pulse  repetition  rates  of  several  thousand  per  second, 
many  kilowatts  of  electrical  power  can  be  delivered  to  a  sub- 
sonic or  supersonic  gas  stream  by  a  single  set  of  electrodes. 
Compared  to  arc-heating  methods,  the  pulsed-corona  dis- 
charge is  diffuse  and  uniform  and  the  gas  flow  remains  much 
more  homogeneous.    (Author) 


AD-601  050  Div.    25,  8 

OTS  Price  $1.00 

Electronics  Research  Lab.,  Univ.  of  California,  Berkeley. 
HALL  EFFECT  IN  WATER  AND  ICE. 
by  E.  W.  Saunders.   1  May  64.   37p   BRL  64  16 
Contract  Nonr222  92 

Unclassified  report 

DeBcrU>tor8:   (♦Water,  Hall  effect).  (♦loe.  Hall  affect). 
(♦Hall  effect.  Ice).  Microwaves,  Magneto-optic  effect, 
Electrical  conductance.  Dielectric  properties.  Hydrogen 
compounds.  Fluorides,  Crystal  lattices. 

An  attempt  to  measure  Faraday  rotation  in  water  at  micro- 
wave frequencies  due  to  Hall  effect,  not  feasible  due  to  the 
extremely  small  angle  of  rotation  expected  (0.00010  deg  of  arc), 
served  to  turn  attention  to  ice  and  the  possibility  of  a  direct 
measurement  of  Hall  effect.   The  theory  for  the  conductivity 
and  the  dielectric  properties  of  ice,  and  of  ice  containing  HF 
impurtties,  is  described.    An  experimental  technique  to  detect 
Hall  effect  in  ice  containing  controlled  amounts  of  impurities  is 
proposed  and  discussed  in  detail.    (Author) 


Army  M*""*  Command,  Redstone  Arsenal,  Huntsvllle,  Ala. 
ENERGY  SOLUTION  TO  BUCKLING  OF  SPHERICAL 
SHELLS  BY  USE  OF  THE  RITZ  METHOD, 
by  Q.  E.  Patrick  Jr.  31  Jan  64,  18p 
Pro].  1A130001A0M 
RSTN64  1 

Unclassified  report 

DMcrtptors:  (^Structural  shells.  Buckling  (Mechanics)), 
Sptera*.  Elastic  shells.  Mechanical  properties.  Loading 
(llsnhsnfcis).  Boundary  layer  problems. 

A  clospil  solution  was  developed  to  calculate  the  critical 
*wM»mm  lead  of  a  uniformly  loaded  sphere  which  yields  re- 
sults that  are  in  close  agreement  with  test.   This  procedure 
permits  the  calcolatloa  of 'buckling  loads  of  spherical  shells 
with  Tarylng  shell  segments,  varying  loading  (provided 
■  ilsjiiiiiistili  and  radial),  and  a  varying  thickness.  (Author) 


AD-601  M8 
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.  UnlT.,  Ann  Arbor. 
HBATmO  AND  IONIZATION  OF  A  GAS  STREAM  BY 
RSPrnVK,  ^PFRSSBED-BRSAKDOWN  OESCHAROBS. 
Flasl  tsotailoal  rept.. 
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Div.    25 


Air  Force  Cambridge  Research  Laba.,  Bedford.  Mass. 

DRASTIC  REDUCTION  OF  WARM-UP  RATE  WITHIN  A 

DEWAR  SYSTEM  BY  HELIUM  DESORPTION. 

Physical  Sciences  research  papers 

by  Peter  D.  Gianino.  Jan  64,    12p 

ProJ.  5621 

AFCRL  64  17  AFCRL  PSRP9 

Unclassified  report 

Descriptors:  (♦Cryogenics,  Containers),  (♦Containers, 
Cryogenics),  Temperature  control.  Charcoal.  Thermal 
insulation.  Helium. 

A  metliod  is  described  whereby  the  time  rate  of  temperature 
change  is  drastically  reduced  within  a  glass  double-dewar 
system  over  the*interval  4.2  to  77K.   The  problem  of  reducing 
the- rate  of  change  is  solved  successfully  by  inserting  a  small 
amount  of  activated  charcoal  In  the  inner  dewar.   The  explana- 
tion of  why  it  succeeds  is  presented  and  results  are  given 
showing  the  drastic  reduction  of  warm-up  rate  for  various 
amounts  of  charcoaL  Some  advantages  at  such  a  simple 
scheme  are  listed.  (Author) 
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Michigan  Univ..  Ann  Arbor.   CoU.  of  Engiii4eriag. 

INVESTIGATION  OF  LIQUID  METAL  BOlliNG  HEAT 

TRANSFER. 

^arterly  rept.  no.  4,  15  Nov  63-15  Feb  64 

by  Richard  E.  Balzhiser.    Feb  64,  35p  ORiA  05750 

Contract  AF33  657  11548. 

NP  13810 

Unclassified  report 

Descriptors:     (♦Liquid  metals.  Heat  transfer),  (♦BolUng. 
Heat  transfer),  *Heat  transfer.  Film  bolliag.  Sodium.  Water, 
Potassium.  J^ 

Burnout  data  has  been  obtained  for  water  aUd  sodium  in  the 
same  equipment  used  previously  for  potassium  studies.   These 
data  confirm  Addom's  water  data  and  Noyeia'  sodium  data 
remarkably  well.   Recent  film  boiling  data  obtained  by  pondens- 
Ing  sodium  on  the  bottom  side  of  a  horizontal  disk  on  top  of 
which  potassium  Is  boiled  have  yielded  inconclusive  results. 
Stable  film  boiling  was  observed  to  have  oocurred  with  the  pres- 
sure in  the  potassium  chamber  less  than  1  ihch  of  mercury. 
Upon  increasing  the  power  to  the  sodium  inatabllities  were 
obeerved  which  caused  the  system  to  oscillate  as  If  in  the 
transition  regime.   The  forced  circulation  epparatus  was  used 
early  in  this  last  quarter  to  obtain  additional  two  phase  pres- 
sure drop  data.    An  analysis  of  the  two  phase  pressure  drop 
data  has  revealed  departures  from  the  Martlnelli-Nelson  or 
Lockhart  type  of  correlation.   Similar  deviations  have  been 
observed  with  other  date  for  metallic  fluids.   A  friction  factor 
correlation  is  proposed  which  correlates  dUa  for  metallic 
systems.    (Author) 
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Thomas  J.  Watson  Research  Center,  York  t^wn  Hel^its,  N.  Y. 

PHONON  INTERACTIONS  IN  CRYSTALS. 

Quarterly  progress  rept.  no.  3.  15  Nov  6Z*l4  Feb  64 

by  A.  H.  Nethercot.  M.  Pomerantz.  and  N.i$.  Shiren. 

14  Feb  64.    26p 

Contract  DA36  039AMC  02280E,  ProJ.  IGCl  82001  A056 

1 1  Unclassified  report 

Descriptors:   (♦Acoustics,  Masers),  (♦Maeers,  Acoustic 
properties),  (♦Crystals.  Ultrasonic  properties).  (♦Phonons, 
Masers),  Microwave  amplifiers.  Parametric  amplifiers, 
Magnesium  compounds.  Oxides,  Calcium  compounds. 
Fluorides,  Silicon.  Germanium.  Quartz,  Sapphires.  Sound 
waves.  Attenuation. 

Experimental  work  Is  summarized  on  the  measurement  of 
the  signal  velocity  of  acoustic  waves  in  an  amplifying  acoustic 
maser.   Theory  and  experiment  have  previously  shown  that 
the  signal  velocity  is  decreased  when  the  aooustic  waves  can 
Interact  with  absorbing  paramagnetic  ions.   Theory  indicates 
a  similar  decrease  even  if  the  spin  populations  are  inverted 
so  that  the  ions  are  emitting.    Experimental  results  at  present 
indicate  on  the  contrary  that  the  signal  velocity  remains  either 
unchanged  or  Is  increased  In  an  amplifying  acoustic  maser. 
The  temperatvire  dependence  of  the  attenuation  of  9  Gc  acoustic 
waves  was  measured  In  a  number  of  materials.    These 
materials  include  magnesium  oxide,  silicon,  germanium, 
(fiartz,  aapphire.  and  calcium  fluoride.   It  sfipears  that  there 
exists  considerable  similarity  in  the  behavior  of  these  various 
materials  when  account  is  taken  solely  of  tfaelr  Debye  temper- 
ature (or,  alternatively,  of  their  aooustic  velocities).   Im- 
provements of  an  experimental  nature  were  made  on  the  ger- 
manium samples  to  be  used  in  a  phonon  an^lifioation 
e^qperiment.   (Author) 
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Plasma  Lab.,  Columbia  Univ.,  New  York. 

DYNAMICS  OF  IONIZING  SHOCK  WAVES.   I. 

SHOCKS. 

Report  no.  7 

by  C.  K.  Chu.   Jan  64,  4^ 

Contract  AF49  638  1254 

NP  13777 

Unclassified  report 

Descriptors:     (♦Plasma  physics.  Shock  waves),  (♦Shock 
waves.  Plasma  physics),  (♦Gas  ionization.  Shock  waves). 
Magnetic  fields.  Electric  fields.  Magnetohydrodynamics, 
Fluid  mechanics.  Ionization.  Shock  tubes.  Mathematical 
models.  Graphics. 

A  simplified  mathematical  model  of  ionizing  shock  waves  in 
a  magnetic  field  is  considered.   Roughly  speaking,  these  shocks 
are  an  intermediate  species  between  gas  shocks  and  hydromag- 
netic  shocks.   The  gas  ahead  of  the  shock  will  be  assumed  to  be 
a  perfect  non-conductor,  and  that  behind  to  be  a  perfect  con- 
ductor.  It  is  stipulated  that  the  conditions  be  such  that  there  Is 
no  precursor  ionization.   For  simplicity,  the  energy  required 
in  the  ionization  process  is  ignored.   Also,  in  this  paper  are 
treated  transverse  shocks,  in  which  the  magnetic  field  is  tan- 
gential to  the  shock  front  and  thus  transverse  to  its  direction 
of  propagation  (in  hydromagnetic  usage,  such  shocks  are  some- 
times called  perpendicular  shocks;  they  should  not  be  confused 
with  Alfvem  disoontinuities.  which  are  also  sometimes  called 
transverse  shocks).   The  solution  of  the  algebraic  Jump  con- 
ditions is  also  studied.  (Author) 
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Descriptors:    (♦Thermionic  converters.  Heaters), 
(♦Heaters.  Thermionic  converters).  Aluminum  compounds, 
Oxides,  Beryllium  compounds,  Silicon  compounds.  Carbides, 
Molybdenum.  Fuels,  Combustion  products,  Energy 
conversion. 

The  major  engineering  effort  was  directed  toward  completion 
of  the  permeation  studies  of  sample  materials,  development  of 
alternate  barrier  designs,  and  fabrication  of  converters  for 
evaluation  and  life  testing.   The  permeation  of  fossil  fuel 
combustion  gas  was  determined  for  alumina.  berylUa.  and  sili- 
con carbide  samples,  using  a  prototype  burner  designed  for 
this  purpose.   Supplemental  tests  were  nin  using  helium,  argon, 
and  nitrogen  on  alumina  and  hydrogen  on  silicon  carbide.   Alu- 
nUna  appeared  to  be  the  best  barrier  material  of  ibose  tested. 
Alternate  barrier-emitter  systems  were  designed,  includli^ 
multilayer-coated  molybdenum  cups  and  a  double-walled 
alumina-molybdenum  assembly  with  helium-filled  Interstice. 
A  double-walled  converter  developed  over  eight  watts  on 
preliminary  test.  (Author) 
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Descriptors:  {*Tn9  radicals.  Quantum  mechanics). 
(^Quantum  mechanics,  Programming  (Computers)), 
Electron  transitloos.  Selection  rules.  Waye  functions, 
Integrals,  Tables. 

The  report  describes  the  basic  theory  for  setting  up 
standard  lists  of  integrals  to  omit  those  combinations  of 
parameters  «iUch  would  lead  to  zero  values  because  of  a 
selection  rule  and  those  lower  order  combinations  which 
give  Integrals  of  replicate  values.   Descriptions  are  then 
given  of  four  programs  and  their  principal  auxiliary 
subroutines  or  functions.    Program  PRPU  generates  the 
standard  list  for  two-center  Integrals  as  a  deck  of  cards. 
Program  HIMN  reads  this  deck  and  calls  for  computation 
of  the  two-center  molecular  integrals  by  a  Harris  program. 
Program 'ST02L  translates  nomenclature  on  output  cards 
from  the  MI-DIAT  two-center  molecular  Integral  program 
into  one  understood  by  the  writer's  subroutine  ITl,  finds 
locations  where  that  integral  belongs  In  the  standard  list  and 
stores.   The  Wright-Pitxer  main  programs  tor  AABC  and 
ABAC  three-center  integrals  have  been  slightly  modlfled  to 
call  a  subroutine  READ  which  inputs  the  initial  wave  function 
parameters  and  rearranges  them  to  present  for  processing 
by  the  Wright-Pltzer  programs.   READ  also  calls  for 
promotion  of  indices  to  the  set  of  next  higher  order.  (Author) 
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and  R.  C.  Harmon.   31  May  64,   aOp 
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Descriptors:   (^Semiconductor  devices,  Triodes), 
(•Cadmium  compounds.  Selenldes).  (*Vapor  plating. 
Cadmium  compounds).  Electrodes.  Films,  Semiconductors. 
Platinum.  ElootroDS,  EmUsivlty,  Evaporatloo. 

The  evaporation  charaotaristlcs  for  CdSe  are  presented, 
and  the  film  doping  density  Is  found  to  depend  greatly  on 
source  and  substrate  temperatures.  Pt  was  found  to  be  more 
compatible  with  the  evaporatloo  oondltlooa  than  Au.  Trlode 
structures  at  the  class  GaAs-Pt-CdSe  and  Si-Pt-CdSe  were 
fabricated,  and  tbe  results  are  presented.  Tbe  CdSe  may  be  aa 
adequately  good  emitter  at  high  current  densities  to  enable 
tbe  measurement  of  tbe  trlode  range  to  be  made  in  Pt.  (Author) 
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Descriptors:   (*Plasma  physics.  Theory),  (*Gas  ionization. 
Numerical  analysis).  Kinetic  theory.  Equations,  Nonlinear 
systems.  Harmonic  analysis.  Moments,  Fourier  analysis. 
Electromagnetic  waves.  Propagation. 

The  theoretical  study  cf  harmonics  arising  from  nonlinear 
dissipation  is  the  principal  subject  cf  this  dissertation.   The 
subjects  treated  fall  into  one  of  three  overlapping  topics: 
(1)  tbe  kinetic  theory  of  plasmas,  (2)  the  development  of  ac- 
curate nonlinear  macroscopic  equations  Unking  the  important 
average  quantities  (current,  electron  temperature,  etc.) 
together,  and  (3)  application  of  the  macroscopic  equations  to 
nonlinear  problems  involving  harmonics.   Tbe  first  topic  is 
primarily  a  review  of  the  literature,  interspersed  with  critical 
commentary,  expanded  discussion,  and  alternative  and  clearer 
derivations  of  important  relations.   The  primary  purpose  in 
studying  tbe  kinetic  tl>eory  is  to  examine  tbe  areas  of  difficulty 
and  to  resolve  tbe  conflicts.   In  tbe  second  topic,  the  macro- 
scopic equations  for  tbe  plasma,  simple  equations  for  tbe 
in4>ortant  quantities  such  as  tbe  electron  current  and  electron 
temperature  are  developed  directly  from  tbe  kinetic  theory. 
Tbe  principal  purpose  in  studying  this  topic  is  to  derive 
simple  relations  between  tbe  important  average  quantities 
in  order  to  replace  tbe  virtually  Intractable  kinetic  theory 
approach.  In  the  third  topic,  the  macroscopic  approach  is 
^ipUed  to  two  nonlinear  problems.    Tbe  first  is  a  study  of  the 
low  frequency  nonlinear  current  flow  associated  with  the 
monochromatic  electric  field  of  arbitrary  intensity.   In  the 
second  nonlinear  problem,  a  monochromatic  field  is  incident 
\ipoa  a  semi-infinite  plasma  slab  and  the  back  radiation  from 
tbe  Interface,  and  tbe  nature  of  tbe  field  within  tbe  plasma 
are  sought. 
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Descriptors:     (*Buckllng  (Mechanics).  Elastic  shells), 
(*Elastic  shells,  ^heres).  (^Boundary  value  problems. 
Nonlinear  differential  equations).  Pressure,  Deformation. 
Stresses.  Elasticity.  Functions.  Perturbatl(»  tbeory.  Serlas. 

A  nonlinear  boundary  value  problem  was  considered  for  the 
axlsymmetric  bucklUig  of  thin  spherical  shells  subjected  to 
uniform  external  pressure.   The  uniformly  compressed 
spherical  state  Is  a  solution  of  this  problem  for  all  values 
of  tbe  presstire.   It  was  proven,  using  Poincare''8  method, 
that  for  pressures  sufficiently  near  each  simple  eigenvalue  of 
the  linearized  shell  buckling  theory,  there  is  another  (buckled) 
solution  of  the  nonlinear  problem.   A  convergent  perturbation 
expansion  was  used  to  analyze  the  buckled  solutions  near 
the  eigenvalues.    For  a  limited  raiige  of  caps,  it  was  proven 
that  one  or  three  buckled  solutions  bifurcate  from  the  multiple 
(double)  eigenvalues  depending  on  their  order.   The  exlsteooe 
of  a  lowest  intermediate  buckling  was  established  and  precise 
upper  and  lower  bounds  were  given  on  Its  magnitude.  (Autbor) 
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I>escrU>tors:  (^Cylindrical  bodies.  Acoustics),  (*Sound, 
Cylindrical  bodies),  (^Loading  (Mechanics),  Cylindrical 
bodies).  Elasticity.  Vibration.  Fluid  meohanios,  Ttaeorr, 
Equations,  Numerical  analysis. 
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UmtUM  •^~o^  theory  as  a  basis,  tbe  vtfaration  and  sound 
nttstton  from  stiffened  aad  sandwich  oyU»drtoal  shells  under 
?KSi^^  *"  analy««l  la  a  prevlo«  report  (AD-386  334). 
TTieweUr  loading  was  brought  into  tbe  pnoUem  by  use  of  tbe 
oleeeloal  laflnlte  shell  approach.   Either  tbe  infinite  sheU 
HSHfi^S!!  J'^T'!  ■<***■*•  L'lrd-Cohen  technique  can  be 
^^l}^?^"^^  \"  '^^  radiation  from  the  modes  with 
prtM^radlal  di^lanemet  oooe  the  modal  velocity  ampUtude 
U  ototateed^  the  radiation  loading  and  eUrtlc  cb^acS^ 
«IT,!!L     .^  P.'**'  ***  •PProMh  outlined  above  is  appUed  to 
oyiindrical  shells  under  oonoentratedpoii^^loadli^  ^^^^^^^^ 
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DeecpljHurs:     (♦Perturbation  tbeory.  Quantum  mechanics). 
rOuaaftum  mechanics,  PerturbaUon  tbeony).  MagneUc 
rjwooaaoe,  Continnum  mechanics,  Kinetlo  tbeory.  Partial 
^tewntlal  equations.  Plasma  physios,  Temperature, 
atatlfltioal  functions. 


V^rmal  preeentation  of  the  method 
ainple  examples  on  finite  degrees  of  freedom  case 
RayMch-SchrOdlnger  perturbation  method 
Ajiplloatlons  to  problems  with  continuous  degrees  of  freedom 
KlaMc  ecrutioos.  classical  treatment 
Klaetlo  ecriations.  (;piantum  mechanical'treatment 
Poaalble  application  to  plasma  and  recaplttaation 
A  ral^on  oonceming  the  classical  traasitien  probabUlty  per 
unit  uino 

Stationary  stste  correlation  Amotion  for  a  classical  hish 
temperature  plasma.  ^*^ 
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IMPURITY  CONTROLLED  NUCLEAR  MAflHETIC  RELAX- 
ATION IN  GLYCEROL.  ■        t*V.*UM.A* 

foundational  research  phase  rept 

by  Q.  T.  Moore  and  L.  M.  Ott    31  May 
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Unclassified  report 

Deeoilplors:    (*01ycerols.  Nuclear  magnetic  resonance). 
(*Nnolear  magnetic  reeonance.  Relaxation  time).  Protons. 
Nuoleur  q>lns,  Tbeoiy.  Temperature.  Molecular  spectios- 
oopjr,  Impurltiee. 

The  temperature  variation  of  spin-lattloe  (i^  eub  1)  and  spin- 
spin  (T  sub  2)  nuclear  magnetic  relaxation  times  was  meas- 
ured fcr  protons  in  glycerol  from  8  to  80  C.   Tbe  report  dee- 
oiibe*  the  elementary  theory  of  magnetic  relaxation  in  liquids 
*^1**—  ■  critical  analysis  of  theee  reeulta.  comparing  them 
with  previously  published  theoretical  aad  experimental  Uter- 
atare  Talues.  Data  are  presented  in  logarttanlo  plota  of  T  sub 
1  aad  T  sub  3  as  Amotlans  of  reciprocal  temperature  and  also 
as  fiatotions  of  die  oorrelatloa  time  for  rendpm  moleooter 
mottoB.  (Author 
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Descriptors:     (^Semiconductors.  Scientific  research), 
(•Organic  irfwsphorus  conywunds,  Azides).  (^Lasers,  ^wo- 
teosoopy).  (•Green's  function,  EquaUons),  (•Magnetic  fields. 
Green's  function).  Polymerization,  Hlgb-tenqierature 
research,  HaUdes,  Chlorides,  Organic  nitrogen  compounds. 
Functions,  Flash  lamps.  Sodium,  Perturbation  theory. 

Contenta:  Reactions  of  balo-phoqiborus  oon4>ounds  with 
silyl  azides,  by  K.  L.  Paciorek  and  R.  H.  Kratzer;  Synthetic 
studies,  by  D.  L.  Herring  and  C.  M.  Douglas;  Flash  tube  speo- 
traJ  measuremento,  by  L.  T.  Long.  R.  L.  Conger,  J.  A.  Parks, 
and  J.  H.  Johnson;  Sodium  as  a  laser  pump  source,  by  L.  T. 
Long,  R.  L.  Conger,  and  J.  A.  Parks;  Relations  among  certidn 
green  functions,  by  A.  Nedoluha;  and  Perturbation  theoretical 
^iproach  to  tbe  effect  of  a  magnetic  field  on  the  two-particle 
green  function  of  a  many-fermlon  system  in  an  isolated  zround 
■tate,  by  A.  Nedoluha.  a*-™- 
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Virginia.  Charlottesville. 

RESEARCH  mVESTKJATION  OF  MAGNETIC  AND 

ELECTRIC  FORCES  FOR  ROTATING  SHAFT  SUSPENSION 

Technical  quarterly  progress  r^jt.,  Mar-May  64 

May  64,  23p   EMI  3421  Ul  64U. 

Contract  AF33  657  8353 

Unclassified  r^x>rt 

Descriptors:     (*Bearing,  Design),  •Shafta.  Electromagneta, 
Electric  motors.  Resonance.  Damping.  Armatures,  Servo 
ampUfiers,  Feedfack  amplifiers.  Magnetic  fields.  Rotation, 
Electric  fields. 

Theoretical  resulto  are  presented  which  have  been  obtained  la 
the  search  for  ways  to  damp  a  resonant  magnetic  support, 
together  with  some  measure  of  experimental  verification. 
Anrtber  section  shows  that  the  radiaUy  active  magnetic-support 
technology  is  ready  for  the  design  extrapolation  which  is  the^ 
objecttve  of  this  project  (Autbor) 
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I>N>^tors:    (•Heat  transfer.  Rocket  propellaata), 
mtrogen  compounds.  Oxides).  Methylhydrazines.  Coolanta 
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oowhictlvlty.  Experimental  data.  Temperature.  Thermody- 

Mmloe.  Combustion  chamber  gasesipressure.    '*™^ 

S?2S?!!i  !t  t"T?*^  "*  '^■^  °=   »•**  Transfer  Studies. 
22S^    f .    l!^  n  were  to  study  the  phase  properties  of 
fi;f2  2  H  ^^  *^**^*^  temperature  region  to^iSmine  tbe 
cause  of  toabe  burnout  experieaoed  during  tbe  1962  pr^ZnZiA 
tte  heat  transfer  oapaUUty  of  Na04  at^SpercriUcalp^re. 

caused  l»y  endothermlc  dissociation.   (Author) 
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MOS8BAUER  QUADRUPOLE  RESONANCE  IN  Fe57  SINGLE 
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Descriptors:  (*SIiigle  cryotala.  Iron),  (♦Iron,  Mossbauer 
affect),  (•Mossbauer  effect.  Iron),  (•Iron  compounds. 
Chlorides),  Quantum  mechanics.  Atomic  energy  levels,  Salts, 
Resonance  abeorption.  Electric  fields.  Quadrupole  moments, 
Electroststlcs,  Spectroscopy,  Anlsotropy,  Wave  functions. 

If  a  compound  containing  FeS7  exhibits  a  two  line  Mossbauer 
absorption  spectrum,  as  is  the  case  for  most  paramagnetic 
ferrous  salts,  then  this  spectrum  may  usually  be  attributed  to 
the  electrostatic  interaction  between  an  electric  field  gradient 
(EFG)  and  the  quadrupole  moment  of  the  first  excited  state  of 
the  Fe57.   ^noe  the  EFQ  may  be  represented  as  a  traceless, 
symmetric  tensor  of  the  second  rank,  it  is  completely  specified 
ly  five  independent  parameters.    If  the  absorber  is  a  single 
crystal,  the  two  absorption  peaks  will  generally  have  different 
intensities,  the  ratio  of  the  intensities  depending  upon  the 
orientation  of  the  incident,  unpolarized  radiation  relative  to  the 
crystal  axes.   A  general  method  is  developed  which  utilizes  this 
Intensity  ratio  to  determine  the  five  parameters  of  the  EFG. 
The  method  Is  applied  to  FeC12.4H20  and  the  measured  EFG 
parameters  are  utilized  to  approximately  determine  the  crys- 
talline ground  state  wave  function  of  the  ferrous  Ion  in  this 
salt.  (Author) 
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SPECTFIC  HEAT  AND  SPEED  OF  SOUND  DATA  FOR  IMPER- 
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Contract  AF40  600  1000,  Pro].  VT8002 
AEDC     TDR64  114 

Unclassified  report 

Descriptors:  (•Nitrogen,  Thermodjmamlcs).  Oases, 
Specific  heat,  Sound  transmission.  Molecular  association. 
Tables. 

Specific  heat  and  speed  of  sound  data  were  con^iuted  for 
Imperfect  nitrogen  In  the  range  T  =  100  to  2200  K  (for  T  ° 
2000  to  15,000  K  see  AD-601  241).    The  thermodynamic  data 
included  the  effects  of  Intermolecvilar  forces,  and  the  results 
were  obtained  by  numerical  interpolation  and  differentiation 
of  the  thermodynamic  data.   (Author) 
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Vestnlk  (USSR)  1962 1.  if)  no.  13  ^rtya  Matematikl, 
Mekhsnflri  1  Astronomll  no.  3  iQ  5-21. 

Daecriptors:  (•Convex  bodies.  Diffraction),  (•Diffraction, 
Convex  bodies).  Optics,  Microwaves,  Green's  function. 
Series,  Blectromagnatic  waves.  Propagation,  Equations, 
Boundszy  value  problems.  Mathematical  analysis,  USSR. 


Formulas  are  derived  in  this  article  fbr  tte  shortwave  as- 
ymptotic of  Green's  function  G(x,  x';  k)  of  the  external 
Dlrichlet  problem  for  the  Helmholtz  equation  In  a  plane. 
Region  D.  in  which  the  equation  is  examined,  is  ouUide  a  finite 
closed  convex  contour  L. 


AD-601  241 
OTS  Price  $3.00 


Div.   25.  9 


Arnold  Engineering  Development  Center,  Arnold  Air  Force 

Station.  Tenn. 

SPECIFIC  HEAT  AND  SPEED  OF  SOUND  DATA  FOR 

IMPERFECT  NITROGEN.  I.    T   -    2000  TO  15,000  K. 

by  Clark  H.  Lewis  and  Charles  A.  Neel.  Jun  64,    155p 

Contract  AF40  600  1000,  Pro].  VT8002 

AEDC    TDR64  113 

Unclassified  report 

Descriptors:   (*Nltrogen,  Thermodynamics),  Gases, 
Specific  heat,  Sound  transmission.  Molecular  association. 
Tables. 

^)eciflc  heat  and  speed  of  sound  data  were  computed  for  im- 
perfect nitrogen.   The  thermodynamic  data  Included  the  effects 
of  two-body  intermolecular  forces,  and  the  results  were  ob- 
tained by  numerical  interpolation  and  differentiation  of  the 
recent  data  of  Hildenrath  and  Klein  (AD-432  210).   Results  are 
given  for  the  ranges  T  =  2000(100)15,000  K  and  log  RHO  < 
-6.8(0.2)2.2.   Comparisons  with  previous  perfect  gas  calcula- 
tions showed  small  effects  on  the  specific  heat  data  at  all 
pressures  considered;  however,  at  pressures  near  1000  atm, 
the  effects  were  larger  on  the  speed  of  sound  data.  (For 
T  -  100  to  2200  K  see  AD-601  205).    (Author) 


AD-601  244  Div.    25,  9 

OTS  Price  $1.00 

Aerospace  Information  Div..  Washington.  D.  C. 

A  STUDY  OF  RESISTANCE  AND  HEAT-EXCHANGE  IN  THE 

MOTION  OF  HEATED  AIR  IN  DIFFUSORS  AND  MIXERS. 

by  P.  N.  Romanenko.  A.  I.  Leont'ev.  and  A.  N.  Obllvln. 

1964.  34p 

AID   T6425.  TT    64-11746 

Unclassified  report 

Trans,  of  mono,  paper  presented  at  the  Conference  on  Heat 
and  Mass  j'Transfer''.   held  in  Minsk,  1961.   P>roceedings. 

Descriptors:  (*Ditfusers,  Thermodynamics).  (•Heat  transfer. 
Diffusers),  Gas  flow,  Axially  symmetric  flow.  Turbulent 
boundary  layer.  Partial  differential  equaUons,  Velocity, 
Temperature,  Mathematical  analysis,  USSR. 

E]q>erlmental  studies  were  made  of  resistance  and  heat- 
exchange  in  a  turbulent  stream  of  heated  air  in  an  axlsym- 
metric  diffusor  with  8  degree  4  min  angle  of  opening,  and  In 
an  axisymmetric  mixer  with  8  degrees  angle  of  opening.    The 
tests  run  embraced  a  range  of  numbers  Re  =■  (1,688  to  8.45) 
.100000.   The  temperature  of  the  walls  of  the  ducts,  which 
were  cooled  by  water,  varied  from  286  to  320  K;  the  temper- 
ature of  the  air  stream  varied  from  425  to  623  degrees. 
M  numbers  were  <  or  «  0.5. 


AD-601  255  Div.  25 

OTS  Price  $1.00 

Westinghouse  Electric  Corp.,  Pittsburg,  Pa. 
LONG  LIFE  CLOSED  LOOP  MHD  RESEARCH  AND  DEVEL- 
OPMENT UNIT. 

Quarterly  progress  rept.  no.  9,  1  Mar-31  May  64, 
by  R.  L.  Hundstad,  F.  A.  Holmes,  S.  Way,  and  M.  G.  Fey. 
28  May  64,  36p 
Contract  AF33  657  8311,  Pro].  8173,  Task  817306 

Unclassified  rqwrt 
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Descriptors:  (•Magnetohydrodynamlcs,  Test  facilities), 
(•Plasma  physics,  Magnetohydrodynamlcs).  Heaters. 
Thermocouples,  Refractory  materials.  Performance  (Engi- 
neering), Failure  (Mechanics).  i 

The  second  test  of  the  closed-loop  verified  ue  reliability 
and  versatility  of  the  peripheral  equipment  uA  measuring 
Instruments.   Many  Improvements  were  madfe  In  the  loop  since 
the  first  test.  The  second  test,  although  rewarding,  was  not 
wholly  successful.   Details  of  the  second  test  are  presented 
along  with  a  description  of  the  present  status  of  the  ceramic 
lined  end  returns.  The  estimated  loop  performance  calcula- 
tions were  made  for  two  additional  temperateres,  thereby 
giving  a  more  complete  theoretical  picture  o(  its  ospaUlltles. 
(Author) 


AD-601  260 
OTS  Price  $3.60 


Div.  35,  $0 


Maryland  Univ.,  College  Park 

VALIDITY  OF  MANY  BODY  APPROXIMATION  METHODS 
FOR  A  SOLVABLE  MODEL  HI:    DIAGRAM  SUMMATIONS, 
by  A.  J.  GUck,  H.  J.  Llpkin  and  N.  Meshkov.   Oct  63  32p 
MUP  TR334  I 

Uqolasslfled  report 

Descriptors:     (•N-body  problem,  PerturbeUon  theory). 
(•Perturbation  theory,  N-body  problem).  (•Fermlons,  Model 
theory).  Green's  function.  Quantum  mechanics,  Corrections, 
Gr^>hlcs,  Hamiltonlan,  Power  series,  Particles,  ExclUtlon, 
Nuclear  shell  models.  Models  (SlmulatloM). 

The  model  N-fermlon  system  studied  In  tsM  previous  papers 
Is  reconsidered  In  order  to  Investigate  the  range  of  validity  of 
dlagramatlc  many-bo(ty  perturbation  theory  and  various  selec- 
tive summations  of  hi^er  order  graphs.   The  familiar  random 
phase  approximation  or  bubble  graph  sum  ts  shown  to  be  the 
first  term  in  an  expansion  in  powers  of  1/N  for  which  the 
coefficients  are  arbitrary  functions  of  NV/cpsilon  where  V  Is 
the  interaction  strength  and  epsilon  is  the  level  separation  of 
the  non-interacting  system.   However,  the  VN  expansion 
converges  very  slowly  (if  at  all)  for  N  <  4a   Ottier  corrections 
to  the  bubble  sum  which  do  not  fit  into  such  an  expansion  are 
shown  to  be  much  more  important  than  the  1/N  corrections 
for  small  N.   These  are  the  exchange  and  self-energy  gn^s 
which  correct  for  counting  errors  and  violations  of  the  exclu- 
sion prlnc^le  when  enumerating  the  states  that  a  given  particle 
can  occupy.    With  these  terms  a  rather  good  approximation  to 
the  excitation  energy  can  be  obtained,  though  the  results  are 
not  quite  as  good  as  that  obtained  with  fourth  order  perturba- 
tion theory  for  small  N,  or  for  the  whole  range  of  N  with  the 
self-consistent  llnearixatloo  procedure  deMqribed  in  a  previous 
psper.  (Author) 


AD-601  315 
OTS  Price  $0.50 


Div.    25,  14.  17 


Cincinnati  Univ.,  Ohio. 

THERMAL  CONDUCTIVITY  AND  TOTAL  tMISSTVITY 

MEASUREMENTS  IN  THE  TEMPERATURE  RANGE 

1000-3000  C. 

Rept  for  Dec  62-Feb  64 

by  Michael  Hoch.   Apr  64.   19p 

Contract  AF33  616  7123.  Pro].  7367.  Task  flt36704 

ML   TDR64  59 

Uiylasslfled  report 

Descriptors:   (•Graphite,  Thermal  properties), 
(•Refractory  metals.  Thermal  propertlea},  Tantalum, 
Tungsten,  Molyt>denum,  Niobium,  Thermodynamics,  Specific 
heat,  Emissivlty,  Thermal  conductivity,  Measurement 

The  ratio  of  thermal  conductivities  and  of  tiMnnal  conductivi- 
ties to  total  emissivltles  were  measured  for  aniaotrcqiic  ZT- 
tjrpe  graphite  In  the  tenqwrature  range  lOOD-aOOO  C.  The 
emlMlvi^  of  a  sample  changes  even  if  it  is  stored  at  room 
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tenywrature  for  a  long  time.  To  obtain  the  total  emissivlty  of 
a  material,  the  ratio  of  specific  heat  to  total  emissivlty  is 
determined  for  tantalum,  tungsten,  mol3rt>dentmi,  and  niobium  in 
the  temperature  range  1000-2000  C.   In  all  cases,  it  is  found 
that  specific  heat/total  emissivlty  is  a  constant,  ^dependent  of 
temperature.  This  perjait4  an  easy  and  accurate  determination 
of  the  total  emissivlty  of  any  material.   (Auttwi) 


AD-601  333 
OTS  Price  $0.76 


Div.   25.  9,  22 


Ballistio  Research  Lab.,  Aberdeen  Proving  Ground.  Md. 

RESISTANCE  CHANGES  CAUSED  BY  VAPORIZATION 

WAVES  IN  EXPLCH3ING  WIRES. 

by  F.  D.  Bennett,  Q.  D.  Kahl.  and  E.  H.  Wedemeyer. 

Feb  64.   28p 

Pro].  1A222901A201 

BRL    1241 

Unclassified  report 

Descriptors:  (•Exploding  wires.  Resistance  (Electrical), 
Vaporization.  Mechanical  waves.  Phase  studies,  Fluid 
mechanics.  Wire,  Copper. 

The  marked  increase  in  electrical  resistai>ce  occurring  at 
temperatures  above  melting  can  be  e;q>lained  by  assuming  a 
vaporization,  expansion  wave  proceedLog  radially  inward  from 
the  wire  surface.  This  wave  reduces  ttw  oooduotlng  cross 
section  of  the  wire,  thereby  Increasing  the  reslstsnce.  A 
theoretical  fluid  dyosmloal  model  of  an  "Tbw^A"  wave 
involving  a  phase  change  from  liquid  to  wet  vapor  is  investi- 
gated: this  snslysis  shows  the  expected  velocity  of  small 
amplitude  waves  to  be  very  close  to  the  e:q;)erlmental  value 
cited  above.  The  theory  predicts  both  the  onset  of  the  wave 
and  the  wave  speed  as  a  f^motion  of  deposited  energy  up  to  the 
criticsl  tenqierature.  Beyond  critical  temperature,  where  ttte 
liquid  to  vapor  e]q>snsion  does  not  spply,  tiie  wave  speed 
should  be  only  a  function  of  deposited  specific  energy.   The 
experimental  data  for  copper  wires  under  a  variety  of  con- 
ditions are  found  to  correlate  to  a  sln|^e  curve;  thus,  ths ' 
siqipoMd  resistance  anomaly  in  hl|^  temperature  copper  wires 
is  explained.  (Author) 


AD-601  334 
OTS  Price  $1.50 


Div.   25,  IS 


Naval  Research  Lab.,  Washington,  O.  C. 

THE  PROPAGATORS  OF  QUANTUM  FIELD  THEORIES  AS 

GREEN'S  FUNCTIONS  FOR  BOUNDARY  VALUE  PROBLEMS 

IN  PARTIAL  DIFFERENTIAL  EQUATIONS. 

by  J.  N.  Hayes.    15  May  64   51p 

ICRL  6028 

Unclssslfled  report 

Descriptors:  •Field  theory,  *Greeo's  function.  •Boundary 
value  problems,  *Partlal  dUIerentlal  equations,  Relatlvl^ 
theory.  Transformations  (Matbematlos),  Special  functions 
(Mathematloal). 

Contents: 

Relatlvlatlc  Concepts;  Notations 

The  Klsln<<}ordon  Equation 

The  Wave  Equation  and  The  Blectromapietic  Field 

The  Dlrac  Equation 

The  Role  Of  The  Propagators  In  Quantum  Field  Theories. 


AD-601  336 
OTS  Price  $1.00 


Div.   88 
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Manlabs,  Inc./  Cambridge,  Mass. 

X-RAY  STUDIES  OF  SAPPHIRE  CRYSTAL  PERFECTION. 

Scientific  rept  no.  1,  (Final)  1  Sap-30  Nov  63 

bor  Harold  Bernstein  and  Christina  Jansen.   21  May  64,  39p 

Contract  AF19  628  2466.  Pro].  5621.  Task  562101 

AFCRL64  428 

Uaolaaslfled  report 
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Descriptors:  (♦Sapphires.  Crystal  lattice  defects). 
(•Crystal  lattice  defects.  Sapphires),  (* Aluminum  compounds. 
Oxides),  Ruby.  Crystal  stnicture.  X-ray  diffraction  analysis. 
Photomlc  rocraphy . 

The  imperfecUon  structure  of  AIMS  single  crystals  was 
studied  with  the  double  crystal  X-ray  spectrometer.    Prelimi- 
nary rocking  curve  measurements  on  the  basal  planes  of 
several  sapphire  and  crystals  indicated  a  dependence  of  peak 
multiplicity  on  rocking  axis  orienUtlon.    The  results  could  be 
interpreted  in  terms  of  an  ordered  stacking  of  line  dislocations 
having  the  <1120>  Burgers  vector.    A  pair  of  fully  oriented  0 
and  90  degree  Venieuil  crystals  were  examined  by  light 
microscopy,  Laue  back  reflection  photography  and  diffraction 
techniques,  revealing  major  differences  In  Imperfection 
structure  between  the  two  crystals.    Detailed  rocking  curve 
surveys  of  the  principal  planes  of  the  90  degree  crystal  were 
made  and  dislocation  densities  calculated  from  the  measured 
half-breadths  in  terms  of  proposed  dislocation  models.  Good 
agreement  is  found  between  the  calculated  dislocation  densities 
and  those  determined  by  etch  pit  counting.   (Author) 


AD-Wl  S83 
OTS  Price  $1.75 


DtT.  as.  30 


AD-601  342 
OTS  Price  $2.60 


Dlv.   25 


Thomas  J.  Watson  Research  Center,  Yorktown  Heights,  N.  Y. 

A  STUDY  OF  AN  AUTOMATION  PROCEDURE  FOR  X-RAY 

DIFFRACTOMETRY. 

Final  rept. 

by  H.  Cole,  Y.  Okaya  and  F.  Chambera.    31  Jfn  64,  66p 

Contract  aF19  628  2469.  Pro].  4608,  Task  460804 

AFCRL  64  Ml 

Unclassified  report 

Descriptors:     (*X-ray  diffraction  analysis.  Automation), 
(♦Neutron  dtftractton  analysis.  Automation),  ('Crystal 
structure.  Analysis),  Digital  computers.  Programing 
(Computers),  Control  systems. 

The  advantages  of  automation  with  respect  to  x-ray  or  neu- 
tron diffraction  equipment  has  led  to  several  approaches  to  ttM 
automation.   A  system  which  contains  a  small  on- 
line computer  could  offer  the  additional  features  of  closed- 
loop  feed-back  dlclskm-maklng  capabilities.   Such  a  system 
was  built  and  a  stuity  of  the  system  is  reported  on  here.   The 
system,  its  motfaod  of  use,  and  results  obtained  with  It  are 
described.   The  system  offera  many  operational  advantages 
over  the  previous  approaches.  (Author) 


Honeywell  Research  Center,  Hopkins,  Minn. 

PLASTICITY  OF  BARIUM  FLUORIDE  SINGLE  CRYSTALS. 

Technical  rept.  no.  23 

by  T.  S.  Lfai  and  C.  H.  LL  May  64,  26p   HR  64  260 

Contract  Nonr4076  00,  Pro].  NR032  451 

Unclassified  report 

Descriptqra:  (^Plasticity.  Single  crystals),  ('Single 
crystals.  Crystal  lattice  defects),  (*Crystal  lattice  defects. 
Barium  compounds),  ('Barium  compounds.  Fluorides), 
Crystals,  Deformation,  Fracture  (Mechanics),  Compressive 

properties. 

Barium  fluoride  single  crystals  exhibit  considerable 
plasticity  at  200  C.    Between  room  temperature  and  200  C, 
it  slips  in  a  (100)  plane  and  in  a  (110)  direction.    Using  etch 
pit  techniques,  it  was  observed  that  at  200  C  fresh 
dislocations  introduced  by  sprinkling  with  hard  particles 
start  to  move  at  a  stress  level  considerably  lower 
than  that  indicated  by  compressive  yielding  at  the  same 
temperature.    Fracture  in  barium  fluoride  was  induced 
by  mlcrohardness  indentation.   It  took  place  on  both  (111) 
and  (100)  planes,  the  (111)  cleavage  fracture  was  more 
common  than  (100)  fracture.   (Author) 


AD-601  351  Dlv.  25.  14,  17 

OTS  Price  $0.50 

Army  Electronics  Research  and  Development  ^gencj}. 

Fort  Monmouth,  N.  J. 

THE  COMPOSITIONAL  ANALYSIS  OF  N  COMPONENT 

SYSTEMS  BY  THE  X-RAY  ABSORPTION  METHOD. 

by  Robert  Lefker.  30  Apr  64,  19p 

Pro].  lAO  10501  BOlO 

AELRDL  TRa457 

Unclassified  report 

Descriptors:  ('X-ray  absorption  analysts.  Foils), 
('Liquids,  X-ray  absorption  analysis).  Non-destructive 
testing.  Absorption  spectrum.  Matrix  algebra. 

A  method  was  devised  for  the  compositional  analysis  of 
foil  and  liquid  samples  wltti  n  components  (n>or<'2).  The  meOKxl 
requires  that  In  an  n  component  system,  measurements  of  the 
linear  absorption  be  made  at  n  different  wavelengths  for  the 
unknown,  and  for  the  n  pure  materials  that  constitute  the  un- 
known.   With  measurements  the  Oilcknftss  of  the  unknown  is 
also  determined.    Matrix  algebra  Is  shown  to  be  tbe  necessary 
metix>d  of  analysis  wiiea  dealing  with  large  numbers  of  oom- 
1.  (Auttor) 


AD-601  390 
OTS  Price  $2.50 


Dlv.  K,  4,  ar 


Space  Technology  Laba.,  Redondo  Beach,  Calif. 

RESEARCH  ON  CHARGED  COLLOID  GENERATION. 

Final  rept,,  Apr  63-Mar  64 

by  E.  Cohen.   Jun  64,    Hip 

Contract  AF33  657  10999,   Pro].   3141,   Task  314104 

APL    TDR64  75 

Unclassified  report 

Descriptora:  ('Space  propulsion.  Particle  beams), 
('Colloids.  Particle  beams),  ('Mass  spectroscopy.  Colloids), 
ElectrosUtics,  Generatore,  Jets,  Ions.  Organic  compounds. 
Liquids,  Electrical  conductance.  Electrolysis,  Antimony 
compounds.  Chlorides,  Glycerols,  Electric  propulsion. 

The  experimental  -researeh  involved  in  the  electrical  dls- 
penion  of  liquids  technique  of  generating  a  charged  colloid 
beam  is  described.   Charge/mass  ratios  were  obtained  by 
the  use  of  a  quadrupole  focusing  mass  spectrometer  during 
the  single  cM>lll»ry  hxbe  stage  of  the  work.   When  multiple 
needles  were  operated  in  parallel  to  increase  the  beam 
current,  tlme-of-fllght  measurements  replaced  the  quadru- 
pole spectrometer.   Data  are  presented  both  for  the  results 
obtained  with  single  capillary  tube  operation  and  for  the 
operation  of  many  tubes  in  parallel.   (Autimi) 


AD-601  393 
OTS  Price  $2.50 


DlT.  25 


Cruft  Lab.,  Harvard  Univ.,  Cambridge,  Mass. 
TEMPERATURE  DEPENDENCE  OF  OPTICAL  HARMONIC 
GENERATION  IN  KH2P04  FERROELECTRICS. 
by  Jan  P.  van  der  Ziel.    7  Apr  64,  103p   Cruft  TR431 
Contracte  Noarl866  16.  SD88,  Pro].  N^72  012 

Unclassified  report 

Descriptora:     ('Ferroelectric  materials,  Optical  proper- 
ties), (Potassium  compounds.  Phosphates),  Crystals.  Har- 
monic oecillatora,  Ncmlinear  systems,  Theory,  Lasers,  Optical 
pbencmena.  Theory.  Tensor  analysis.  Deuterated  compounds. 
Electric  fields.  Modulation,  Tenqwrature. 
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2ffi*iru»!!S'^  harmonic  generation  from  KHaPO*  and  Kr2 
P04  platelets  was  measured  as  a  function  of  temperature 
??TaS^  r  the  ferroelectric  transition  po^betwee'n 
H.ii^       u       ^   ^^  nonlinear  process  U  expressed  by  a 
third  rank  susceptibility  tensor  relating  the  Moo«^An«ic 
polarization  to  a  quadratic  function  of  tto  »pplledflekto^* 
phenomenological  theory  is  developed  to  »!^^tTSi;  <^ 
served  changes  in  the  linear  and  nonlinear  susoeptlbUlties  at 
^rans^t^  pointy   Relation,  between  the  tensorelemeSs 
^  and  below  the  ferroelectric  transltlco  are  obUl^     The 
X^llVT^""^  ^  ^  experiment  in  the  ferroelectrte 
Phaw  due  to  domains,  and  in  U»  iirterpretrtlon  of  tiie  experl- 
^^^.,^"'  discussed.    The  effects  of  atomic  subs^lon 

TJt^S^^^'  °^  "^  '"^^"^  harmo.lc  susoeptlbUlties 
was  investigated  by  measurements  at  300  K  on  the  foUowins 
isomorphe:    KH2P04,  KH2As04.  KD2P04  and  NH4H2P04. 
These  substitutions  have  Important  effects  on  the  low  frequency 
dielectric  and  linear  optical  properties.  (Avthor) 


AD-601  417  Div.   26 

OTS  Prtoe  $3.00 

Electronics  Research  Lab.,  Univ.  of  Calllbmia.  Berkelev 
PLASMA  HEATING  BY  INJECTION  OF  CBAROED 
PARTICLES. 

g^-^"J^**  •«»  C.  K.  Blnto.ll.   13m|i^64.   19%> 

Coitowt.  AF»3  667  7814,  AP»3  6^5  lOTS 

II  UaolMstfted  report 

DMwrlptors:  ('Energy  oonversion.  Plum,  phyalcs), 
(•Plum,  phyrtcs,  Chwged  purtlde.),  (•Particle  bMm., 
Plum,  phyrtc.),  He.tiiic,  Plom.  o«»Uli«ions.  Cyelotrtii 
waves,  ElectroB  beams.  Ion  beams,  Themioauoleu' 
^Motions,  MathemattciJ  models. 

pfcUIidng  a  high-temperature  plom.  is  a  ImsIc  dlfllouItT 
taproblems  of  oontroUed fusion.  Various  method.  h.ve 
bew  propoMd.  mtch  a.  injection  at .  stream  <rf  ohuted 
particles  into  the  plasma.   The  work  analyse  varlou. 
P^w«|.w  that  may  occur  in  the  «»rgy  ocmwrslon  from 
^eamtoplom..  These,  procws  we  oolIUlon  inter- 
a^on.  and  high  frequency  InterMtion.  between  the  .treun 
and  plasma.   More  emphul.  Is  given  to  the  Utter.  (Author) 

AI>-««1  418  DiT.   26,  16 

OTS  Price  $0.75 

Parke  Miahematlcl  Labs.,  Inc.,  Cu-Uale.  l  mm*. 

Sdaotiflc  rept.  no.  1 

Jun  64,   30p   PML  75686  SRI 

Contract  N140  70024  75686B 


It  I.  ritowB  that  the  direct  reponse  of  the 
oovalently  bonded  chlorate  group  to  fields  and  field 

J^»H»i^  ^^1  *^*"  •»"  *•  <*««•  ^  «»  lattice-sum 
contribution  to  the  quadrupole  omqiUag. 

AD-601  435  Dtv.  25 

OTS  Price  $0.50 

Enmanuel  Coll..  Boston  Mass.  Research  Languue  Center 
ACTA  PHYSICA  SINICA.  1963.  VOL.  19.  NOsTlO?!!. 
TABLE  OF  CONTENTS  AND  ABSTRACTS  . 
Apr  64.  16p  E-TC-Ch  64  19 
Contract  AF19  628  3869 
TT  64  11763 

Unclusified  report 

TVm..  of  Wu  Li  Hsueh  Pu>  (Chinese  People's  RepubHc) 

1M3.  V.  19  no.  2.  10-11.  p.  616-769,  table  of  contents,  ahetracts. 

£S2^f  f^'V  <*^y«'<»'  Abstracts),  China,  Waveguides. 
Metal  films.  Copper.  RecrysUUUatlon.  Nuclear  reactions. 
Ferromag^tlc  materials.  Elections.  Electron  diffraction 
an^ls.  Phonons.  Relativity  theory.  Spectrum  analyzere 
Anlsotropy   Metallic  crystals.  Fluorescence.  Acoustics. 
Optical  equipmeirt. 

Ahetracts  are  included  on:  Green's  tensors  In  waveguides 
^^^^'^'"^^X^^^'^^ic  ttium.  TT«  effect  ^^'.-  .  - 
phor«tf  oh  tflfe  n«ry»t.M!»<iMon  behavior  of  cold-roUedcoppei- 
l^^*l  ""T  ^i*  °^  ^  correlation  between  resonancTSd 
?Il!^    11''"*^  ^  P"*  *  P"*""  yields  lambda  +  pion  + 
K  meson  reaction.  Inelastic  scattering  of  neutrons  in  imperfect 

o^^  ^».^  of  conservation  of  energy  and  momentum  in 
^^1^1^^^.°^  relativity.  Tbe  image  quality  of  a  plane 
JP^  spectrometer.  Magnetic  torque  studies  of  the  anisot- 
^SL?i»  Si^'l* "**'*  nickel-Iron  alloy.  The  intensity  of 
mutaajly-induoed  X-ray  fluorescence  between  elements.  Tie 

SSi"i!l"r''iP  ****~°  *^  intensities  of  electrcin 
diffraction  and  structural  amplitudes,  and  its  application  to 
strucbiral  analysis.  Low  contrast  resolving  po^r  and  abwra- 
tton  tolerance  <rf  optical  systems.  Localized  modes  of  spin 
nrm'^^^^tr^^"""'  ^'^^-y  "^  «°-l  sorption  in 

AD-601  438  DiT.  35 

OTS  Prioe  $0.50 

JST^SVSS'J^SS??-  "-"•  «~~«=''  Center. 

£c^!SSS?(2SP^^^c"^^-  "•  ^°^ "-'"  ^^^ 

Dec  68,  lip  E-TC-Ch  64  16 
ContTMJt  AF19  628  3869 
TT  64  11764 


Unciu.lfled  report 
CwSS^ii!7'''"f*'*"  (Aoourtlc),  Field  U»ory). 

AD-601  426  Dlv.    26 

OTS  Price  $2.25 

Cruft  Lib.,  Harvard  Univ.,  Cambrl<%e,  Mask 
STARK  EFFECTS  ON  THE  QUADRUPOLE  COUPLING 
OF  CI(35)  IN  SODIUM  CHLORATE.  ^ 

by  Francis  A.  Collins.  21  Jui  64,  87p  CruftitR436 
Contracte  Nonrl866  16,  SDe8,  ProJ.  NR372  #12      ' 

UncUuIfled  rqwrt 

DMcrtptors:  ('Sodium  oranpounds.  ChlonMe).  ('Chlorine. 
Atomic  energy  level.),  ('Ciyrtal  Uttice.,  CfclorUea), 
Nuclear  magnetic  rewMunoe.  Resonance  ah«oiptloa, 
Ciyrt.1  lattice  defecte.  Bleotrie  field.,  Therma^ynunlc.. 
Mcl33-air  rotation.  Hamlltnnl.n.  Nuclear  .pin..  Pertur- 
bation theory.  Chemical  bond..  StreeM.. 
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Unclassified  report 
Abrtracte  we  gtTsn  on  10  articles. 


AD-601  447  DiT.   26 

OTS  Prioe  $2.60 

UimLartfled  report 


Division  25  -  PHYEOCS 


i  (•SappkiM.  AatMtNpy),  (*Akialaia 
,  CMito^  (*9a^  enratala*  Aatatronr), 
Cnntals.  MMknioal  propOTUM,  TMMll*  prepMtlM. 
<»r  ■■■■■.  «ma  (MMtanloal.  BlMlMtir.  D«etUity. 
CiTrtal  •truotor*,  Cxyatal  latttoe  iMwts. 

A  iMtbod  oC  static  taoalon  testing  wtaldwn  was  dMorOMd 
wUeb  made  It  possible  to  obtala  mors  preolss  data  on  tte 
mecbantoal  behavior  of  sappUre  (AIMS)  whiskers  at  aSC. 
Anlaotropy  was  dsteeted  aad  mMwnrsd  la  tsnsUe  propertlss 
of  a  sanpls  d  near-mlexoa  slie  wbUkers.  Measured 
elastlo  mo(kiU.  uddaker  oroes  seotloo  fsomatry.  aad  yield 
polats  w«rs  uaslul  la  IdsnUtrtag  whlakers  hsvtiig  axes 
rnrmspfinrtlng  to  simple  growth  dlreotlons  In  sapphire;  Ue., 
the  <0001>  .  <1120>  ,  and  <1100>  dlreottons.    (Author) 


A1>-«01  478 
OT8  Price  IS.00 


DiT.  as.  4.  30 


AD-601462 
OT8  Price  $1.50 


Dlv.    25.  9 


Aerolet-Oenoral  Corp.,  Downey,  Calif. 

THE  ATOMIZATION  OF  A  SOLUTION  OF  2.  4-DIHYDROXY- 

BBNZOPHENONE  IN  BIS  (a-ETHYLHEXYL)  HYDROGEN 

PHOSPHITE. 

apf»(;i«]  rept. 

by  R.  E.  Brown.    6  May  64.  57p   AGC  0395  04  20SP 

Contract  DAIS  108  405CML829 

Unclassified  report 

Descriptors:  (•Aerosols.  PaxMoto  size),  rp^ir^snooer 
AtomlEatkm)<  (fOxgsAlc  pbottiikrtaM^viiimftfiaM:  Atotnlntton), 
Supersonic  flow,  Injectors.  StatUtleal  function.  ProbablUty. 
Analysis  of  Tarlance,  Phenones,  Alcohols. 

An  experimental  study  was  made  of  the  drop-slse  distribu- 
tions obtained  on  Injecting  a  liquid  solution  oomposed  of,  by 
weight.  15%  a.  4-dlhydroxy-bensophsQone  In  85%  bis  (a-ethyl- 
hexyl)  hydrogen  pbosfdilte  Into  nitrogen  gas  streams  at  sonic 
veloolty.  The  liquid  solution  was  Introduced  Into  the  gas  stream 
through  a  single  Injector  and  through  tripled  Injectors.  Vari- 
ations were  Imposed  In  tiw  flow  rates  of  both  llcpiid  and  gas, 
and  In  the  temperature  of  the  gas.   The  collected  aerosol  drop- 
lets were  slxed.  counted,  and  described  mathematically  using 
a  modified  form  of  the  logarithm  (log)-probablUty  distribution 
function.   The  parameters  of  the  dlstrlbutlcm  function  are  shown 
to  vary  directly  with  the  flow  rate  ralo  of  Uquld  to  gas.   Etpxa- 
tlons  were  determined  showing  the  variance  of  the  two  log- 
probablllty  parameters.  These  equations  were  developed  using 
the  same  form  as  that  of  the  Nuklyama-Tanasawa  relationship. 
This  extension  of  the  Nukiyama-Tanasawa  equation  enables  pre- 
dicting the  partlcle-slxe  distribution  rather  than  Just  a  mean 
diameter  of  the  dlstrlbutloa.  (Author) 


CsUfoniU  UbIt.,  Los  Aagsles. 

FINAL  REPORT.  STUDY  OF  THE  MOLECULAR  AND 

CRYSTAL  STRUCTURE  OF  ORGANIC  COMPOUNDS  OF 

UNUSUAL  GEOMETRY  OR  ELECTRONIC  STRUCTURE. 

Final  rept.  .Tan-Dsc  63 

by  K.  N.  Trueblood.   Apr  64,  69p 

Grant  AF  AFOeRa40  63 

AF06R  64  1107 

Unclassified  report 

Descriptors:     (*Organlc  compounds,  Molecular  structure). 
("Organic  nitrogen  compounds.  Crystal  structure),  *Ferro- 
cenes,  *EthyleneB.  *XyleDes,  Calcium  compounds,  Salts. 
Crystallography.  Programing  (Computers). 

The  report  includes  further  development  of  applications  of 
hig^-speed  computers  in  crystallographic  structure  work.   A 
dsscription  is  given  of  a  precise  study  of  the  structure  of 
tetraoyanoquinodimethane ,  heteroaromattc  dibenzo-1.  3a,  4. 
6a-tetraazapentalene,  an  aminotrop(»eimine  derivative  with 
aromatic  properties,  and  a  ferrocene  derivative  in  which  the 
two  cyolopentadlenyl  rings  are  Joined  by  a  two-carbon  bridge. 
Preliminary  reports  are  given  of  reinvestigations  of  the 
structures  of  tetracyanoetfaylene  and  di-p-xylylene.   A  descrip- 
tion of  the  structure  of  the  hydrated  calcium  salt  of  the  unusual 
acid  hexacyanoisobutylene.   The  anion  of  this  acid  is  highly 
stabilized  by  resonance,  and  preliminary  considerations  might 
mffgrnftttA  tt  shooU  be  pUboar;  U  fact,  however,  we  find  it  to 
be  propeller-shaped,  with  the  arms  tilted  about  24  degrees. 
This  tilt  does  not  reduce  the  pi-overlap  very  much  and  does  re- 
lieve Intramolecular  steric  strain  considerably. 


AD-601477 
OTS  Price  $1.50 


Dlv.  2S 


Electroolo  Defense  Labs.,  liountaln  View,  Calif. 
OPTICAL  MEASUREMENTS  ON  CONES  AND  CYLINDERS, 
by  R.  C.  Bartle,  C.  L  Beard  and  J.  E.  Buito.  1  Nov  63. 
5ap  EDL  M614 
Cootraots  DA36  039AMC00088E,  DA36  039AMC03404B 

Unclassified  report 

Descriptors:  (*Bodles  of  revohitfon.  Electromagnetic  wave 
reflections).  (*Electromagnetlo  wave  reflections.  Measure- 
ment), Cylindrical  bodies.  Conical  bodies.  Intensity,  Ught, 
Oeastmeters.  Microwaves.  Beamwldlh.  BflOaetkm.  Scattering, 
Theory. 

The  results  of  a  series  of  laboratory  measuremsots  of  the 
Intensity  of  light  refieoted  from  oyllnders,  oooes,  and  from 
fnistoaa  of  oones,  are  wimmartiert  and  oompared  with  theoret- 
ical oaleolatlons.  Taipgsls  ei  various  leogltas  ars  considered 
for  Sidles  of  Inoidenoe  raagtaf  from  near-normal  to  near- 
grasli^  la  "*Mt^t»,  «« lUnatrats  the  use  of  sauU  reoelvtng 
apertorss.  ptwtoi^apbs.  sad  dsoattoneter  resdiags,  for 
Inntsttgrtli^  some  of  the  etfeets  of  sorfsee  eoodltlons.  (Author) 


AD-601  512  DlT. 

OTS  Pjrice  $0.75^- 


as 


Foreign  Tech.  Dlv.,  Air  Force  Systems  Comnumd, 

Wright- Patterson  AFB.  Ohio 

SOME  PROBLEMS  IN  THE  MOTION  AND  STABILITY  OF 

A  SPHERICAL  GYROSCOPE    (Jn^I   INFLUENCE  OF 

CENTRIFUGAL  MOMENTS  OF  INERTU  OF  THE  INNER 

GOCBAL  OF  A  CARDAN  SUSPENSION  ON  GYROSCOPE 

STABILITY. 

by  V.  V.  Krementulo  and  I.  N.  Sinltsyn.   3  Jun  64,   21p 

FTD   TT64  414   TT   64  11772 

Unclassified  report 

Unedited  roug^  draft  trans,  of  Alcademiya  Nauk  SSSR. 
Otdelenle  Tekhnicheskikh  Nauk.   Izvestiya:  Bfekhanlka  i 
Mashinostroenie,  1963.  no.  2  p.  120-135.  133-135. 

Descriptors:  ("Gyroscopes ,  Stability).  "Gimbals,  Motion. 
Numerical  analysis.  Partial  differential  equations.  Spheres, 
Euler's  aisles.  Centrifugal  fields.  Moments  of  inertia. 
Integral  equations .  Perturbation  theory. 


AD-601 5aa  Dlv. 

OTS  Price  f  1.76 


as 


Laboratory  for  Insulstlon  Research,  Blass.  Inst,  of 

Tech.,  Cambridge. 

DIELECTRIC  PARAMETERS  AND  EQUIVALENT  CIRCUTrS. 

by  B.  B.  Bast  snd  W.  B.  Wes^hal.   May  64.   66p 

LIR  TR189 

Cootraot  AF33  616  83S3 

Unclasstflsd  rsport 

Descriptors:  (*Conplax  variables.  Programming 
(Computers)),  (*Dleleotrlos.  Dlelectrle  properties), 
(*BliMtrlcal  netwerks,  Circuits),  Relaxation  time, 
VlbratlOB,  Speotroeoopy,  Frequaoey,  Grsphlos,  Iflfwt- 
output  devices. 
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This  report  Is  an  Introduction  to  dleleotrH  measuremanta 
as  a  qieotroeoopy  tooL  Equivalent  electi«oal  olroults  are 
used  to  simulate  the  trequaooy  response  of  materials.   A 
number  of  frequency  plots  are  preeentad  with  various  param- 
etera  used  by  engineers  and  optical  speotroeooplsts.  Ex- 
amples show  dUfereaoes  bstwesa  msterlaa»  having  two  re- 
laxatlaa  processes  or  a  distribution  of  relaxation  tlmee  and 
batwesa  matorlsla  having  a  damped  vttvsttoa  spectrum  or  a 
relaxation  spectrum.  Usli«  tlis  ralatlaas  betwese  the  pcrts 
of  a  oomplsK  parameter,  a  useful  limit  Is  given  for  ths 
ohsnge  In  dielectric  constant  with  freqaeaogr.   (Author) 


AD-601  534 
OTS  Price  11.35 


Dlv.   35,  8 


Knlgtata  (Jamee)  Co.,  Sandwich,  m. 

mOH  PRECISION  SMC  QUARTZ  RESONATORS  FOR 

TEMPERATURE  CONTROL  BETWEEN  20  AND  30C. 

Combined  reports  I,  n,  m,  30  Jun  63-20  Feb  64. 

ao  Feb  64,   46p 

Contract  NOber89290,  ProJ.  88394001.   TMk  9315 

I     Unclassified  report 

Dsscrlptors:  (*Quartz  resonators.  Temperature  control), 
(*Tempersture  ooatrol.  Quartz  resonstors),  Precision 
finishing.  Crystals,  Oscillation,  Frequeaoy,  Tenmerature. 
Curve  fitting.  Agiag  (Hatorials),  dp^ntfiMOtrnk.  Design. 
Production,  Qrapblta.  T  j 

Ths  design  and  produotlon  of  5mc,  5th  overtone,  quarts 
resonator  units  to  operate  on  the  extremely  fiat  protlon  of  tba 
characteristic  AT  frequency-temperature  curve,  between  30 
and  30C  is  discussed.  DsU  on  actual  unit*  U  oompared  with 
caloulatlona,  and  limits  are  discussed.  Soaie  preliminary  dsta 
on  aging  Is  Included.  Very  small  frequency  anomaUee,  poesl- 
bly  resulting  from  coupled  modee,  are  deMrlbed.  (Author) 


AD-601  539  Dlv.  3S,  4 

OTS  Prtoe  I0.7S 

Centre  National  de  U  Recherche  Sdentlflique.  Parla  (France). 

THE  PERTURBATION  OF  SPECTRAL  FREQUENCIES  BY 

SOLID  MATRICES. 

Final  technical  rept.,  1  Apr  63-1  Apr  64. 

by  B.  Vodar.   1  Apr  64.  27p 

Contract  DA91  591EUC2863 

Unolaaelfied  report 

I>^^crlptcraj    (•HeUum  groq>  gases.  Absorption  q>ectrum), 
("Absorption  spectrum.  Helium  trcup  ga«es),  ("Ultraviolet 
2sctoos<»py  Vscjium),  "Perturbation  t|»ory.  Neon,  Xenon. 
Krypton.  Solidified  gasee,  Band  spectni^  Oases.  Mercury. 

The  progrsm  of  work  on  the  perturbation  of  spectral  fre- 
9ienolee  by  aolld  matrtoee  In  the  vacuum  oltravlolat  Is  a  Vl"<< 
of  an  extension  of  the  obeervations  of  pre^ure  aft eoto  on 
qwotral  lines  under  various  high  pressures  of  foreign  gas  as 
outUaed  ^  Vodar  (B.  Vodar.  Proc  Roy.  Soc.  A3S6.  44  1950.) 
^*y  dllficutt  region,  thla  study  was  made  of  the  abeorption 
qieatra  of  atoms  la  ths  ultraviolet  oomraeooli^  with  ths  rela- 
tively slnpls  meroiry  whoee  resonanos  llass  lie  at  aS37  A  and 
1850  A  and  then  to  the  nK>re  difficult  cases  of  xenon  with  lU 
lines  at  1469  A  and  1296  A  aad  finally  to  Iqrypton  with  Ita  Unas 
at  1336  A  aad  1165  A.  Thla  study  of  the  oouplete  qwctra  of 
xaaoa  aad  of  krypton  both  In  the  pure  state  aad  In  rare  gas 
mstrtoes  using  the  direct  absorption  q>eotrum  teohnlaue  Is 
bsUeved  to  he  the  first  of  Its  kind.  Rsmilta  In  generalagree 
with  tfaoee  of  0.  Baldlai  obtalaed  la  a  dtflstwat  way.  Results 
with  xaaon  In  krypton  aad  krypton  la  argoa  aad  the  pre- 
Umlaary  resutts  with  kryptoa  la  nson  ars  nilto  nwr  as  thsy 
have  not  yet  beee  repeated  by  others. 


PHYSICS  -  Division  25 


AD-601  S48  Dlv.  35 

OTS  Prtoe  $U.OO 

Foreign  Tech.  Dfv.,  Air  Foroe  Systems  Command.  Wrlgfat- 

Patterson  AFB,  Ohio. 

THEORY  OF  VIBRATIONS. 

by  L  M.  Babalnv.  1  May  64,  763p 

FTD  TT63  738,  TT  64  11781 

Unclassified  report 

Trans,  of  mono.  Teorlya  Kolebanll.  Moscow,  1958.  63^ 

Descriptors:  ("Vibration,  Theory),  ("Motion.  StabUlty), 
Resonance.  Oscillation,  Ela^clty,  Stabilization,  Shafts, 
Rods,  Machlnea,  Equatlona,  Textbooks,  USSR. 

The  book  consists  of  three  parts.  The  first  presents  the 
theory  of  vlbrstlons  of  slmpUfisd  (reduced)  systems  with  a 
finite  number  ct  degrees  of  freedom.  The  sacood  part  Is 
devoted  to  the  preseBtatiop  of  the  fondameatals  of  the  theory  of 
vibrations  of  systems  with  distrtbutad  psrameters  (systems 
with  sn  Intlnits  number  of  dsgrees  of  freedom).  The  third 
part  contains  elemeataiy  data  from  the  study  of  ths  stability  of 
motion  and  ths  theory  of  nonlinear  vibrations. 


AD-601  573 
OTS  Prtoe  $8.10 


Dlv.  3S,  14 


Optics  Technology,  Inc..  Belmont.  Calif. 
INFRARED  FIBEJl  OPTICS  JaCTgSTI0ATK)K8, 
Bspt.  fbr  16  May  63-15  Apr  !64. 
fay  N.  S.  Kapany  and  R.  J.  Slmms.  Jun  64,  84p 
Contrsct  AF33  657  11480,  ProJ.  4030.  Task  403004 
AL  TDR64  98 

Unclassified  report 

Descr^rtors:  ("Fiber  optics,  Olsss),  ("Glass,  Fiber  optics), 
(infrared  optloal  materials.  Glass),  Fibers  (Synthetic), 
U^  trsnsmisslon.  Spectra  (Infrared),  Rare  earths.  Arsenic. 
Sulfur,  Glass  textiles. 

The  development  of  the  fiber  optics  technology  for  a  lan- 
thanate-soda  Uote  gUss  oomhlnstlon  and  for  an  arsenic  sulphur 
glass  comtatnstiaa  Is  reported.  The  former  glasses  can  be 
used  over  the  wavelsagth  rsags  of  0.4  to  5  microns  and  the 
fiber  drawing  processes  are  those  normally  used  for  hl^ 
aofteaiag  polBt  glasses  avaUaUe  la  a  rod  aad  tube  form.  The 
fabrioatioB  of  fused  platee.  field  flstteners,  11^  pipes. 
Imags  disseotors  aad  Ugh  rssolutlon  imsglag  cones  Is  re- 
ported. The  arssolo  su^teir  glasses,  for  use  over  the  1  to  13 
mlorpn  range,  are  not  available  la  a  rod  and  tube  form  so  a 
ooeoentrlo  orudble  teohnlqiie  was  developed  for  the  production 
of  single  oostsd  fibers.  ThU  process  and  ths  proceeses  used 
tar  drswlag  multiple  fibers  aad  f  abricatlag  oomponento  are 
mllydescrtbed.  These  compoaenta  Include  high  resototton 
ftiaed  plstss.  field  flattsners,  light  p4>es.  Imsge  disseotors  aad 
low  resolution  imaging  cones.  A  fUll  descrtpticn  U  also  given 
of  ths  proossses  developed  to  evaluate  these  fiber  optics  oom- 
ponsnta  at  lafrared  wavelengths  and  data  are  preeented  on  the 
qi>eotraI  transmission,  sdge  response  and  detailed  optical 
transfer  functions  of  each  component.  (Author) 

AD-601  583  Dlv.  36 

OTS  Price  $0.75 

Clarendon  Lab..  Ualv.  of  Oxford  (England). 

NUCLEAR  RESONANCE  IM  UQVID  AND  SOLID  He3  LOW 

TEMPERATURES. 

Final  technical  status  rept.,  1  Feb  63-31  Jan  64 

by  J.  Hatton.  31  Jan  64,  aSp 

Contract  DA91  501BUC38a9 

Uaolasslfied  rvpott 

DMorlptors:  ("HsUum.  Nuclear  mayietlo  rescaanoe) 
(•Llquafied  gases.  BaUum),  ("Solidlfled  gases.  Hellu^).  Nu- 
eUsr  resoaaaoe,  Bfagnetlc  properties.  Nuclear  spin.  Relaxa- 
tion time.  Crjrogenlos. 
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Division  25  -  PHYSICS 


Results  *re  summarised  of  a  study  of  the  magnetic  suaceptl- 
MUty  and  of  the  spin-lattice  relaxation  times  of  He3  In  the  tem- 
per^ range  from  about  2.5K  down  to  .07K  and  at  pressures 
up  to  about  aOO  atm. 

AD-601  598  Dlv.  35,  4 

OTS  Price  »1.25 

RAND  Corp..  Santa  Monica,  Calll. 

POTBNTIAL  ENERGY  CURVES  FOR  N2,  NO,  02,  AND 

CORRESPONDING  IONS. 

Memo.  rept. 

by  F.  R.  Gllmore.  Jun  64,  46p  RM4034PR 

Contract  AF49  638  700 

•  Unclassified  report 

Descriptors:     (*Nitrogen,  Atomic  energy  levels),  (•Oxygen, 
Atomic  energy  levels),  (*Nltrogen  compounds.  Oxides),  Air, 
Diatomic  molecules.  Dissociation.  Ions,  ExcitaUon,  Electron 
transitions.  Spectroscopy.  Quantum  mechanics. 

Potential  energy  curves  for  the  observed  electronic  states 
of  N2,  N2  cation.  N02  cation,  and  02  cation  were  calculated 
from  published  spectroscopic  data  by  a  numerical  modifi- 
cation of  the  Rydberg-Klein  method.   Potential  energy  curve* 
for  a  number  of  predicted  but  unobserved  states  of  these  mol- 
ecules, and  of  the  ground  states  of  N2  anion  (unstable),  NO 
anion  and  02  anion  were  estimated  with  the  help  of  simple 
theoretical  considerations,  published  cjuantum-mechanical 
calculations,  and  indirect  experimental  evidence.   The  re- 
sults are  presented  graphically.  (Author) 


AI>-e01629 
OTS  Price  $1.00 


Div.  35,  14 


AD-601  604 
OTS  Price  $0.76 


Dlv.   25 


Towne  School  of  Civil  and  Mechanical  Engtneerlnc,  Univ.  of 

Pwinaylvania.  Philadelphia, 

VISCOELASTIC  BEHAVIOR  OF  HETEROGENEOUS  MEDIA. 

Teohaloal  repi.  no.  4, 

tagr  Zvl  Hashln.  Jun  64,  37p 

Cootraot  Nonr  551  42.  Pro].  NR064  458 

Ui 

D— oflptore:  (*Viaooelasttclty,  Mixtures),  (*VlsooelMtiolt]r, 
Mathematical  prediction).  Mechanical  propertlee.  Mathe- 
matical aiudysis.  Stresses,  Strain  (Mechaoics),  Viaooeltjr, 
Elasticity,  Anlsotropy,  Geometry,  Creep,  Phase  studlae. 

The  study  of  the  macroscopic  mechanical  behavior  of 
heterogeneous  viscoelastic  media  is  of  considerable  theoretloal 
and  practical  Interest.   Such  heterogeneous  media  are  'Mliw^ 
as  mechanical  mixtures  of  several  discrete  linear  vlaooelaatio 
phases  whose  stress-strain  relations  are  assumed  to  be 
known.   It  is  assumed  that  specimeos  of  such  materials  whloh 
are  very  large  in  comparison  to  phase  regions  are  statistically 
homogeneous  and  statistloally  Isotropic.   Macroscopical 
mechanical  behavior  is  defined  as  average  strain  or  stress 
response  of  such  specimens  to  boundary  loading  or  dleplKW 
ments  which  would  produce  uniform  states  of  strain  or  streee 
in  homogeneous  media.  The  problem  oooeldered  in  the  report 
le  that  at  analytical  prediction  of  such  responses  in  term*  of 
phaae  geunetry  and  phase  etreee-etralB  relatjoae.  (Author) 


AD-601  640 
OTS  Price  $0.50 


Dlv.  as.  7 


Arnold  Engineering  Development  Center,  Arnold  Air  Force 

Station,  Tenn. 

TITANIUM  GETTERING  OF  CHEMICALLY  INACTIVE 

GASES  BY  MEANS  OF  IONIZATION, 

by  B.  A.  McCuUough  and  S.  M.  Kindall.    Jun  64,  30p 

Contract  AF40  600  1000.  Task  895008 

AEDC   TDR64  83 

Unclassified  report 

Descriptors:  (*Vacuum  pumps.  Gas  ionization),  (^Titanium, 
Cleaning),  Gases.  Absorption,  Electron  bombardment. 
Argon.  Helium,  Methane,  ionization.  Evaporation. 

The  report  deals  with  an  exploratory  experimental  study 
of  gas  ionization  to  enhance  the  removal  of  chemically  inert 
gases  from  a  titanium  getter  pump.    Gas  Ionization  was 
accomplished  in  the  free-molecule  region  by  bombardment  of 
the  gas  molecules  with  the  electrons  of  a  diode  current  where 
the  anode  was  specially  designed  to  produce  a  high  density 
region  of  Ionizing  electrons.   The  pumping  speeds  for  argon, 
methane,  and  helium  were  experimentally  measured.   The 
dependence  of  ion  pumping  speed  on  the  rate  of  titanium  evapo- 
ration was  observed  and  is  discussed  in  terms  of  the  mechan- 
ism of  ion  removal.    (Author) 

AD-601  626  Dlv.  25.  2 

OTS  Price  $0.75 

Army  Electronics  Research  and  Development  Activity, 

White  Sands  Missile  Range,  N.  Mex. 

ACOUSTICAL  RAY  TRACING. 

by  Robert  P.  Lee.  Jun  64,  22p 

Task  1G6  20901A040  06 

ERDA  137 

Unclassified  report 

Descriptors:  (* Acoustics,  Propagation),  Atmosphere, 
Mathematical  models.  Temperature,  Winds.  Sound  trans- 
mission. Earth  models.  Meteorology. 

A  mathematical  model  is  derived  for  acoustic  ray  tracing 
wUch  takes  into  account  the  effecta  of  temperature,  winds, 
and  earth  curvature,  and  a  calculation  procedure  is  outlined. 


Navy  Underwater  Sound  Reference  Lab.,  Orlando.  Fla. 

IMPEDANCE  MEASUREMENT  BY  GBNERAUZED  THRBB- 

PROBE  METHOD, 

by  G.  A.  Sabin.    26  Jun  64.  lip 

USRLRR74 

Unclassified  report 

Descriptors:  (^Transmission  lines.  Electrical  impedance), 
(•Electrical  impedance,  Measurement),  (*Standinf-wave 
ratios.  Samplers),  *Probe8  (Electromagnetic).  Coaxial 
cables,  Admittance,  Measuring  devices  (Electrical  and  else* 
tronic).  Determinants,  Attenuation,  Acoustic  iiiq>edano«. 

The  ttiree-probe  metlx>d  of  Impedance  measarement.  which 
is  based  on  sampling  the  standing  wave  at  three  discrete 
positions  on  a  transmission  line  or  waveguide  was  analysed 
x>th  for  the  lossless  and  for  the  lossy  line.  General  solutions 
for  the  load  impedance,  load  admittance,  and  reflection  coeffi- 
cient were  obtained  for  both  cases.    The  final  result  is  a  set  of 
compact  formulas  in  determinant  notation.   (Author) 


AD-601  646 
OTS  Price  $0.50 


Dlv.   35 


Naval  Ordnance  Lab.,  Corona,  Calif. 

REFLECTOMBTER  FOR  DETERMINING  OPTICAL 

CONSTANTS. 

by  R.  F.  Potter.   15  May  64,  19p 

NOLC  600 

Unclassified  report 

A  portion  of  Oils  work  was  presented  at  the  48th  Annual 
Meeting  of  the  Optical  Society  of  America  in  Chicago,  IlL, 
23-25  October,  1963. 

Descriptors:  (*Refleotometers,  Design),  Optics.  Polsrlsm- 
tion.  Llgbt.  Sources,  Detectors,  Oslllum  compounds.  Antimony 
ooniwunds.  Optical  properties,  Measuremeot,  Egasttoas, 
Graphics,  Optical  instruments,  noslgn 


(Author) 
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TliU  report  dssorlbes  a  refiectometer  tiat  uses  linearly 
poUrlsed  Inoidsot  rsdtstloo  and  permits  the  measurement  of 
tte  ratio  R  -  poUrls«l  psrsUoLWpendleular  as  a  function 
oftte  aafU  of  InoldSBO*,  inotaidli«  the  mktlmum  ratio  oorre- 
■yondlBt  to  the  pMndo  Brewstwr  ani^e.  :^|>eclal  features  are: 
;i!         !?U^?!^  dsteotor  are  mounted  In  fixed  positions  and 
W  the  rsAsatomster  can  be  mounted  in  a  cryogenic  apparatus. 
Bis  shown  that  the  resulting  data  can  be  reduced  to  give  with 
preolsioo  the  pseudo  BrewsCer  ai^e  pU  sub  B  (or  the  quanUty 
sq  X  sub  B  -  sq  sin  phi  sub  B  sq  tan  phi  sub  B),  aa  weU  as  the 
mlalmum  value  of  R  at  phi  sub  B  (R  sub  B).  With  these  two 
paramstnrs,  ttts  optloal  constants  can  be  determined  in  an 
analjrtloal  manner  lor  a  specular  sample  that  can  be  character- 
ised as  having  a  eomplex  dielectric  constant  epsilon  »  epsilon 
SOD  1  'f  1  epsilon  sub  2.  (Autbor) 


AD-W1650 
OTS  Price  12.00 


Dtv.   85,  2 


Ann>-  Electronics  Research  and  Development  Aceocv. 

Fort  Monmouth,  N.  J.  i^ 

AEROSOL  DISTRIBUTIONS  AND  A7M-0StMEHIC 

LDHT-SCATTERINQ. 

Technical  rept 

fajr  Robert  W.  Fenn.  Dec  63,  77p 

Task  lAO  llOOlBOai  14 

ABLRDL  TRa411 

reclassified  report 

DMoriptors:  (•Aeroeols,  Optics),  (•Optics,  Atmosphere), 
Distribution,  Light,  Scattering,  Spheres,  Particles,  Particle 
Mss.  Refractive  Index,  Functtona,  Power  series,  Graphics, 
numerical  analysis. 


ll. 

I  Midi 


This  Is  a  report  of  a  study  to  investigate  Ud  Mq)lain  die 
Influence  of  the  aerosol  component  on  the  total  atmospheric 
scattering  by  direct  comparison  of  measured  aerosol 
distributions  and  light-scattering  functions.    The  theoretical 
sosttering  properties  of  single  spherical  particles  with 
^US**  '•'"otive  indices  were  studied,  and  then  the  complex 
sosttsrfng  functions  for  power-series-slaa  distributions  of 
noh  partloles  were  derived.   Especially  the  influence  of 
various  particle-size  groups  on  the  total  seatterlns  Is 
pointed  out   (Author) 


AO-M1666 
OTS  Price  $1.00 


Dlv.   25 


Polyteoteto  Inst  of  Brooklyn.  N.  T. 

A  CORRBLATION  STUDY  OF  A  THERMISTOR 

THBRMOMBTBR. 

tf  Ulohel  Boel  and  Burton  Erickson.   May  64.   34d 

PmAL696  ;  ^^ 

Cootraot  Nanr839  32FBM,   Pro}.  NROM  4fi7 

Tj   Unclassified  report 

Descriptors:  (^Thermistors.  ThemxnneUrs),  (*Resist- 
saoe  thsnoometers.  Thermistors),  Temperature  sensitive 
•lemsnta.  Functions,  Programming  lai^usfss,  Circuito, 
Thsrmodynamics.  Temperature.  , , 

Using  a  thermistor  In  a  D.  C.  bridge  conflation,  a 
relationship  was  developed  between  the  bridge  open-circuit 
output  potential  and  the  abeolute  temperatsre.  This  therm- 
istor ftmotion  accurately  predlota  ten4>erature  m»|p»i«»A|^, 
and  dianges  in  temperature  over  large  q>aas.  The  function 
was  completely  determined  by  the  tenq>erature  coaffioient 
of  resistance  of  the  thermistor,  by  a  characteristic  bridge 
resistance  ratio,  and  tqr  the  abeolute  tempsrature.  The  func- 
tion was  programmed  sstlsfaotorlly  Is  Fortran  IV.  (Auttior) 


PHYSICS  -  Division  25 


AD-601  659  Div. 

OTS  Price  $1.75 


25 


Vidya  DlVk,  Rek  Corp.,  Palo  Alto,  Calif. 

A  SURVEY  OF  PLASMA  DUGNOSTIC  TECHNIQUES. 

Final  technical  rept 

by  C.  A.  Davles.  May  64,  6^ 

Contract  af3S  616  8338,  ProJ.  7063,  Task  7063  03 

ARL64  80 

Unclassified  report 

Discrlptors:  (•Plasma  Jsto,  Analysis),  Plasma  physics, 
Instrumentation,  Wind  tunnels.  Heaters,  Density.  Disso- 
ciation, Ionization.  Pressure,  Enthalpy,  Velocity,  Reviews. 

The  status  of  instrumentation  and  diagnostic  techniques 
lor  use  with  high-temperature  plasmas  and  especially  with 
gases  heated  In  arc-Jet  heaters  are  reviewed  as  of  about  the 
middle  of  1963.   The  performance  range  of  arc- Jet  heaters 
IsdUscussed  to  aid  in  delineating  the  required  measurement 
redoes.  Diagnostic  techniques  for  the  following  plasma 
^untitles  of  Interest  are  discussed:   density,  temperature 
aaso^ation.  ionization  and  electron  density,  pressure. 
Mthalpy,  and  velocity.   Attempta  are  made  in  many  cases  to 
delicate  the  ranges  of  validity  of  the  techniques  discussed- 
(Autno^ 


AD-601  660 
OTS  Price  $0.75 


D-.v.   25 


Rome  Air  Development  Center,  Grifflss  AFB.  N.  Y 
IN-CAVmr  LASER  MODJL/^TION  STUDY, 
by  Aithooy  D.  Rugari.   May  64.  25p 
ProJ.  DS63  9 
RADC  TDR64U9 

'Tnciasslfied  report 

Descriptors:  (•Lasers,  Mc<lulatlon),  filectron  optics. 
Mirrors,  Prisms  (Optics).  Ciystals.  Potassium  compounds. 
Phosphates,  ^isrtz.  Refractive  index.  Light  transmJsslon. 
Oscillation,  Display  systems. 

A  theoretical  and  experimental  study  was  performed  to 
iwresttgate  a  laser  moJ.iUaon  technlq'ie  capable  of  provldlM 
a  flat  frequency  respo.i8e  over  the  range  of  30  cps  to  30  rac/s 
with  a  modulation  index  of  0.5  or  greater.    The  technique 
involved  the  Introductloc  of  controUable  losses  to  the  laser 
cavity  by  alternate  alignment  and  misalignment  of  the  cavity 
renectors.   This  was  to  be  accompUshed  by  insertion  of  an 
electro-optic  prism  In  the  cavity  and  varying  the  angle  of 
deviation  of  the  exit  beam  from  the  prism  by  electrically 
controlling  the  magnitude  of  tiie  Index  of  refraction  of  the 
prism.   The  transmission  losses  associated  with  the  electro- 
optic  prism  were  experimentally  found  to  be  greater  than  the 
win  of  the  User  cavity.   Thus,  osclUatlons  could  not  be 
maintained  with  the  electro-optic  prism  in  the  cavity    The 
major  factors  contributing  to  the  transmUsion  losses  were 
found  to  be  refleotic»  losses  and  an  Inheroit  birefringence  of 
the  crystalline  materials.    Pertinent  theoretical  discussions 
and  experimental  resulto  are  inchided  in  the  r^>ort   (Aithor) 


AD-601  665 
OTS  Price  $0.50 


Div.  35 


Aerospace  Information  Div.t  Washlvton   D  r 

hy  N.  G.  Styushin.  1964.  17p  * 
AID  T64  28  TT  64  11795 

Unclassified  report 

MlS'r^^j''i;;^'**e**fj*  ^  Conference  on  Heat  and 
^wIkJ^"^  ^^^'  ^^^  from&^zisy  Dokladov  1 
SgJ-JjtonU  na  Scveshchanil  po  T^^  i  i^S^^,  j^ei. 


147 


Division  25  -  PHYSICS 


Descrlptorfl:    (*Bolllng,  Heat  transfer),  (*Heat  transfer, 
Steam  pipes),  Thermalconductlvlty.  Evaporation,  Vapors, 
Bubbles,  Distribution,  Heat  transfer  coefficients.  Temper- 
ature, Surface  temperatures,  Fluid  flow,  Pressure,  Thermo- 
couples, Surface  properties,  Mathematical  analysts.  Specific 
beat.  Condensation,  Thermal  properties,  USSR. 

Heat  exchange  during  surface  boiling  in  a  steam  generator 
tube  was  investigated.   Calculation  of  beat  exchange  intensity 
along  the  length  of  the  tube  followed  2  formulas.   Up  to  the 
section  at  which  the  steam  temperature  became  equal  to  the 
temperature  at  which  Intensive  boiling  set  In,  the  heat  transfer 
coefficient  was  determined  from  the  formula  of  conv«ctlTe 
beat  exchange  in  a  single-phase  ma<tium.    Beyord  that 
section  a  second  formula  was  used.   The  heat  transfer  coeffi- 
cient over  the  entire  length  was  then  determined  from  the  first 
formula.   Change  In  flow  temperature  along  tube  length  was 
also  taken  Into  account.    In  addition,  the  stream  temperature 
at  which  surface  heating  began  was  calculated  in  order  to 
establish  ;a  limit  to  the  applicability  of  the  preceding  formulas. 


A  one-dimensional,  inhomogeneous  model  is  used  to  describe 
Oie  nonlinear  interaction  of  a  radiofrequency  plane  wave  with  a 
time-varying  plasma  medium.   A  nonlinear  constitutive  relat- 
ionship is  derived  relating  the  macroscopic-current  density  to 
the  impressed  electric  vector,  assuming  that  the  wave  field  ia 
almost  monochromatic  in  the  medium.   The  time-dependent 
response  of  the  plasma  medium  may  be  found  by  numerically 
solving  the  energy-balance  equations  and  the  continuity  equation 
for  the  electron  gas.  The  electron  temperature  is  expressed 
in  the  form  of  a  differsoce  equation  where  the  effects  of  the 
thermal  conductivity  of  (he  electron  gas  may  be  included.  The 
spread  in  frequency  of  the  electromagnetic  wave  field  due  to  the 
t^e-varylng  electrical  conductivity  may  be  computed  by 
employing  the  WKB  approximation  as  a  solution  to  the  wave 
equation  for  a  time-vaiTing  medium.  (Autfaoi) 


AD-601  668 
OTS  Price  $0.50 


Div.    25 


Air  Force  Cambridge  Research  Labs..  Bedford,  Mass. 

ION  DISSOCIATION  IN  THE  DRIFT  TUBE  OF  A  TIME-OF- 

FUGHT  MASS  SPECTROMETER:  V.  ANALYTIC  SOLUTIONS 

OF  THE  FLIGHT-TIME  SHIFT  EQUATION, 

by  W.  W.  Hunt,  Jr.  and  M.  J.  Kennedy.    Feb  64,  lip 

ProJ.  7636 

AFCRL  PSRP3 

Unclassified  report 

Deacriptorsr  (*Mass  spectroscopy.  Equations),  Spectrum 
analyzers.  Ions,  Dissociation,  Analysis,  Voltage. 

y^Iying  screened  trapezoidal  potential  barriers  in  the  drift 
tube  of  a  tlme-of-flig^  mass  spectrometer  produces  fli^- 
tlme  shifts  that  can  be  used  to  separate  and  idaatify  products 
at  Ion  dissociation  processes  occurring  between  the  ion  source 
and  the  potential  barrier.   The  flight-time  shift  is  a  function 
of  the  retarder  voltage  and  maas-to-charge  ratios  of  the  frag- 
ment and  parent  ions,  expreaaed  by  the  fllf^it-time  ahift 
equation.  When  the  retarder  voltage  is  known,  analytic  solu- 
tions of  this  equation  allow  the  retarded  iona  (tragmant  or 
parent)  to  be  identified  from  the  meaaured  flight-time  shifts. 
When  the  mass-to-charge  ratios  of  these  iona  are  known, 
similar  solutions  allow  the  retarder  voltage  that  will  produce 
a  given  flight-time  shift  to  be  predicted.   For  part  rv  see 
AD-429  438.    (Author) 


AI>-601  669 
OTS  Price  $1.25 


Div.  25.  8 


Air  Force  Cambridge  Raaearoh  Laba.,  Bedford,  Maaa. 

THE  NONLINEAR  INTERACTION  OF  AN  BLECTRO- 

MAQNETIC  WAVE  WITH  A  TIME -DE  PENDENT  PLASMA 

MEDIUM. 

by  Robert  J.  Papa,  ^r  64,  4^ 

Pro].  4642 

AFCRL  PSRP8 

UnelaasUled  report 

Descriptors:   (^Electromagnetic  waves.  Plasma  medium), 
(*Radlo  waves.  Plasma  medium),  (*Plaama  physics,  Radio 
waves).  Nonlinear  systems,  NuoMrical  analysis.  Electrons, 
Temperature.  Relaxation  time.  Vector  analyaia.  Differ«>ce 
equations.  Electromagnetic  fields,  Propagatlmi. 


AD-601  674 
OTS  Price  $0.75 


Div.  25 


General  Electric  Co.,  Schenecta4y.  N.  Y. 

RESEARCH  ON  CdTe. 

Quarterly  progress  rept  12.  1  Feb-30  Apr  64 

by  R.  E.  Halsted.  D.  T.  F.  Marple  and  B.  SegaU.    30  Apr  64. 

2^ 

Contract  AF33  616  8264 

Unclaaalfied  report 

This  report  includes  Appendix:   Fluorescent  Emission 
Spectra  In  II-VI  Compounds. 

Descriptors:    (^Cadmium  alloys,  Tellurium  alloya), 
(*Lumineaoence,  Spectroacopy),  Semiconduotors,  Prep- 
aration, Single  crystals.  Zinc  compounds,  Selenides, 
Sulfidea,  Luminescence.  Emlsslvity,  Fluorescence. 

Fluorescent  emission  data  concerning  large  band-gap  II-IV 
compounds  are  compiled,  and  efforts  to  obtain  reproducible 
preparation  conditions  for  p-type  CdTe  are  briefly  diacuased. 


AD-601  682  Div. 

OTS  Price  $0.50 


25 


Genoa  Univ.  (Baly). 

THERMOCONDUCTIVrrY  OF  SOLID  ARGON. 
Final  technical  rept..  1  Apr  63-31  Bfar  64, 
l^  Giovanni  Boato.  5  Jun  64,  17p 
Contract  DA91  591EUC2861 

Unclaaalfied  report 

Deacriptors:  (^Solidified  gaaea.  Argon),  (*Argon,  Solidified 
gaaea),  (*Argon,  Thermal  conductivity),  Cryogenica.  aingla 
crystals.  Preparation,  Crystal  growth.  Thermal  propertiea. 
Measurement. 

The  technical  difficulties  concerned  with  the  preparatian  at 
rods  ol  solid  argon  of  good  quality,  their  cooling  at  helium 
ten^wrature,  and  their  thermal  contact  with  the  measuring 
heater 'and  thermometers  were  overcome.    Measurements  in 
the  temperature  range  from  3K  to  about  15K  were  carried  out. 
It  waa  found  that  the  mudmum  value  of  the  thermooonductivity 
ooetffident  is  higher  and  is  found  at  lower  and  lower  tempera- 
turea,  aa  the  perfection  and  purity  of  the  crystal  is  improved. 
The  w»<w»iim  value  found  was  600/cmK  at  a  temperature  of 
about  5K.  for  a  crystal  qiproaching  a  perfect  orystaL   The 
effect  of  impurities  was  clearly  shown  by  the  meaaure- 
menta.  A  thorough  diaouaaion  of  the  meaaurementa  is  given  in 
the  text  of  the  report.  (Author) 
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26.   PRODUCTION  ANI) 
MANAGEMENT 


AD-600  965 
OTS  Price  $9.10 


Div.   M 


Carnegie  Inst,  of  Tech..  Pittsburgh,  Pa.  Graduate  School  of 
Industrial  Administration. 

PROBABILISTIC  AND  PARAMETRIC  LEARNING  COM- 
BINATIONS OF  LOCAL  JOB  SHOP  SCHEDULING  RULES. 
by  Wallace  B.  Crowston,  Fred  Glover,  (jiarald  L.  Thompscm 
and  Jack  D.  Trawlck.   Nov  63.    109p  ONiR-RM117 
Contract  Nonr760  01,  ProJ.  NR  047011      i 

I     Unclassified  report 

Report  on  Planning  and  Control  of  Industrial  Operations 

Descriptors:   (*Schedullng,  Learning),  (^Learning,  Scheduling), 
(*Maohine  shop  practice.  Scheduling),  ("Operations  research. 
Industrial  production).  Programming  (Gemputers),  Industrial 
research.  Probability,  Machining. 


AD-600  966  Div.  26,  23,  28.  32 

OTS  Price  $10.50 

Carnegie  Inst,  of  Tech.,  Pittsburgh,  Pa.  Graduate  School  of 
Induatrial  Administration. 

AN  ADAPTIVE  PRODUCTION  FUNCTION  AND  ITS  ECO- 
NOMIC IMPUCATIONS, 
by  Ferdinand  Katz  Levy.   Apr  64,  136p. 
Contract  Nonr27  T024 


)NR-RM121 

Unclassified  report 

Report  on  Planning  and  Control  cf  Indust  -lal  Operations. 

Deacriptors:  (♦Production  control.  Economics),  (♦Manage- 
ment engineering,  Economics),  (•Economics,  Management 
engineering).  Industrial  pro(hiction,  Indaatrial  training, 
Intkistrlal  psychology.  Labor,  Wagea,  Industrial  research. 

This  thesis  presents  an  economic  production  function  of  the 
firm  which  Is  more  compatible  than  the  present  theory  with 
the  observed  phenomenon  of  firm  progress  or  learning.   The 
Amotion  was  used  In  carrying  out  the  typloal  economic  analysis 
cf  the  firm  and  shown  to  be  helpful  in  some  management 
sdenoe  applications.    Factors  influencing  the  learning  rate  or 
the  speed  of  ^d^tation  of  the  firm  to  a  given  production 
Amotion  were  Investigated  with  particular  attention  paid  to 
bow  the  firm  can  Influence  these  factors.   Actual  examples 
are  uaed  in  this  context  for  illustrative  purposes.    Finally, 
this  thesis  turns  its  attention  to  some  economic  questions 
involving  the  relationships  among  training,  adaptation,  and  the 
labor  supply  function.   (Author) 


AD-600  999  Div.   26,  17 

OTS  Price  $1.50 

Allegheny  Ludlum  Steel  Corp.,  Braekenril^e,  Pa. 

EXTRUDING  AND  DRAWING  MOLYBDENUM  TO  COMPLEX 

THIN  H-SECTION. 

Interim  technical  engineering  rept.  no.  3,!l  Jan-30  Apr  64. 

by  P.  A.  Santoll.   May  64,   69p 

Contract  AF33  657  11203     ProJ.  8  112 

RTD     TR8  112 


Three  solid  round  extrusions  ot  a  commercial  arc-cast 
molybdenum-base  alloy,  TZM,  were  made  to  study  die  design 
and  materials.   This  is  a  total  of  nineteen  round  extrusions  for 
this  purpose,  since  the  start  of  the  program.   Similar  extrusion 
quality  was  found  at  a  reduction  ratio  of  55:1  from  3200F  billet 
temperature  with  the  use  of  flame-sprayed  zirconia  dies  and 
pressed  and  sintered  soUd  zirconia  nibs.   Preliminary  results 
indicated  good  extrusion  quality  with  the  use  of  1/8-ihch  land 
width  and  45:1  reduction  ratio  from  3000F  billet  temperature. 
H-shaped  extrusions  were  made  for  the  first  time  in  the  pro- 
gram.  The  first  extrusion  Involving  306  stainless  steel  resulted 
in  failure  of  support  tooling.   Nevertheless,  the  extrusion  dis- 
played good  surfaob  quality.   Two  TZM  H-8h^;>ed  extrusions 
made  with  the  failed  support  tooling  also  showed  good  surface 
cpiallty  but  poor  dimensional  nmout  due  to  Insufficient  die 
support.  Only  flame-sprayed  segmented  dies  were  used.   New 
tooling  now  in  process  will  double  die  support  previously  used. 
(Author) 


AD-601  063  Div.  26 

OTS  Price  $8.60 

International  Harvester  Co.,  Chicago,  III. 

A  STUDY  OF  THE  EFFECT  OF  INDUCTION  HARDENING 

VARIABLES  ON  THE  RESIDUAL  STRESSES  AND  BENDING 

FATIGUE  STRENGTH  OF  GEARS. 

Final  rept. 

by  R.  A.  Cellittl.  Jan  64,  99p 

Contract  DAll  022ORD3984 

Unclassified  report 

Descriptors:  (*Qear8,  Hardening),  Hardening,  Heat  treat- 
ment. Induction  heating,  IiSicrostructure,  Fatigue  *(Mechanlcs), 
Hardness,  Stresses,  Deformation,  X-ray  diffraction  analysis. 
Metallography.  Tests.  Steel. 

Object  was  the  determination  of  the  effect  of  induction  hard- 
ening variables  on  the  residual  stresses,  mlcrostructure. 
hardness,  hardness  gradient  and  bending  fatigue  strength  of 
gears  and  pinions.   The  problem  was  to  determine  whether 
specificaUons  can  be  develc^ed  to  Increase  the  probability  of 
purchasing  quaUty  Induction  hardened  gears.   RESULTS: 
(1)  the  power  density  Is  related  to  the  sign  and  magnitude  of 
the  residual  stress  which  in  turn  has  a  decided  effect  on  the 
bending  fatigue  life  of  the  gears  and  pinions;  (2)  the  power 
density  is  related  to  the  depth  at  which  dark  etching  trans- 
formation products  start  beneath  the  surface;  these  transfor- 
mation products  have  a  decided  effect  on  the  fatigue  strength; 
(3)   the  dq>th  to  RockweU  C-50  at  the  center  of  tooth  hard- 
ness gradient  governs  the  sign  and  magnitude  of  the  residual 
stress,  which  in  turn  affects  the  bending  fatigue  strength. 
CONCLUSIONS:   Additional  requirements  can  be  specified 
to  assure  that  a  vendor  will  produce  quality  induction 
hardened  gears.  (Author) 


AD-601 080  Div. 

OTS  Price  $0.50 


26 


Unelasslfied  report 

Descriptors:   (^Molybdenum  alloys.  ExtUsion),  (•Extrusion, 
Molybdenum  alloys).  Material  forming,  Drawing  (Machine 
processing),  Diea.  Flame  spraying.  Zlroonium  alloys.  Stainless 
steel,  Surface  propertiea.  Tool  steel. 
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RAND  Corp.,  Santa  Monica,  Calif. 

MAINTAINABIUTY— A  PRIMER  m  DESIGNING  FOR 

PROFIT. 

by  Herbert  S.  Dordlok.   B(ay  64,    lip   p-2886 

P — >v  Unclaaalfied  rq>ort 

Descriptors:   (♦MaintalnaWUty,  DAlgn).  Management 
planning,  Management  engineering,  ^leclflcatlons. 
^^ards.  Maintenance,  QuaUty  control.  Test  equipment, 

MaintalnahUlty  and  maintenance  are  of  interest  not  only  to 

«^^^.!!^'!"^5?°*  "5^"  designer  but  also  to  those 
«>gaged  in  the  design  of  industrial  and  consumer  products 
Kesearch  in  support  technology  which  Includes  the  development 
of  design  techniques  and  operational  methods  that  Improve  the 
performance  of  maintenance,  and  tools  and  equlpmento  that 
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extend  the  art  of  measiuremeots,  will  find  numerous  and  useful 
applications  in  the  non-military  and  non-spaoe  fields.   The 
difficult  task  of  implementing  these  developments  will  fall 
to  the  designer  rather  than  to  the  Maintainability  Engineer 
simply  because  the  economics  of  consumer  and  Industrial 
product  manufactxuring  will  not  allow  the  added  expense  at 
support  functions  for  engineering.   In  view  of  the  r^>id  growth 
of  the  Service  Industries  in  this  country  as  evidenced  by  a  rise 
In  its  contribution  to  the  Gross  National  Products  of  6%  in  the 
last  ten  years  which  can  be  projected  to  more  than  12%  for 
the  next  ten  years,  there  will  be  a  great  need  for  more  and 
better  skills  in  support  technology.    This  need  must  be  satis- 
fled  by  the  design  and  systems  engineers  who  must  improve 
their  skills  and  strive  to  become  complete  engineers  rather 
than  specialists.    (Author) 


AO-601  095  Div.   26.  8.  22.  30  ^ 

OTS  Price  $1.00 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
A  PRELIMINARY  INVESTIGATION  INTO  DIGITAL 
RESPONDER  DESIGN. 
by  D.  P.  Ankeney  and  T.  W.  Nl<*elL   Apr  64,   32p 

NOTS   TP3484 

Unclassified  r^wrt 

Report  includes  Appendix  A  which  has  been  excerpted  from 
Redstone  Arsenal  Report  RG  TR63-6  entitled  Digital 
Actuator  Evaluations. 

Descriptors:   (♦Digital  systems.  Design).  (♦Servomecha- 
nisms.  Power  equipment),  ('Actuators,  Hydraulic  systems). 
Electrical  equipment.  Control  systems.  Analog  systems. 
Operation,  Weapon  systems,  Reviews. 

.\n  extensive  literature  search  in  responder  development, 
and  studies  in  digital  concepts  have  geen  made  to  investigate 
ideas  for  building  responders  enable  of  accepting  direct 
digital  inputs.   This  report  summarizes  the  findings  of  the 
investigation  and  describes  those  approaches  that  seem  most 
promising  for  digital  responder  design.    (Author) 


Unedited  rough  draft  trans,  at  Akademlya  Nauk  SSSR. 
Otdelenie  Tekhnicheskikh  Nauk.   Izvestiya:   Mekhanika  1 
Mashinostroenie.  1963,  no.  3.  p.  149-155. 

Deacr^jtors:   («Quality  oontrol,  Correlatioa  techniquee), 
(*Aooelerometer8,  Aoceptabllty),  (*Electromagnetlc  puleea. 
Measurement),  Production.  Aocleratlon,  Recording  systems. 
Statistical  functions.  Machine^. 


AD-601  507 
OTS  Price  $0.50 


Div.   26,  25,  30 


Foreign  Tech.  Div.,  Air  Force  Systems  Command. 
Wright- Patterson  AFB,  Ohio. 
SOME  GENERAL  PROBLEMS  IN  CORRELATION 
ANALYSIS  OF  MECHANISM  PRECISION  [AND|  ON  THE 
PRECISION  OF  RECORDING  PULSED  ACCELERATIONS, 
by  V.  I.  Sergeev  and  M.  I.  Subbotin.   26  May  64.    19p 
FTD  TT64  415;  TT   64  11768 

Unclassified  report 


AD-601 619  Div. 

OTS  Price  $0.50 


26 


RAND  Corp..  SanU  Monica,  Calif. 
THE  USEFULNESS  OF  AEROSPACE  MANAGEMENT 
TECHNIQUES  IN  OTHER  SECTTORS  OF  THE  ECONOMY, 
by  Thomas  K.  Glennan.  Jr.  Jun  64.  9p   P-2927 

Unolasalfied  report 

Descriptors;  (*Management  engineering.  Research 
program  administration).  Personnel  numsgemeot.  Aircraft 
industry.  Industries.  Industrial  psyobology.  Industrial 
relations.  Economics,  Scbedullng,  United  States  govemmeot. 

The  managerial  techniques  used  in  the  aerospace  Indus- 
tries have  been  shaped  by  the  unique  conditions  surrounding 
the  industry.   The  demands  of  their  most  important  customer, 
the  government,  the  frequent  combination  of  large  state-of- 
the-art  advances  with  great  development  urgency,  and  the 
large  size  of  many  projects  have  combined  to  shape  manage- 
ment techniques  and  systems.   It  is  suggested  that  these 
techniques  cannot  be  translated  or  transferred  Into  other 
Industries  without  extensive  modifications.    (Author) 


AD-601  684 
OTS  Price  $1.10 


Div.   26 


Oklahoma  Univ.  Research  Inst..  Norman. 

CSD  SCUFFING  PROBLEM. 

Final  rept. 

by  Darrel  G.  Harden.    1964.    9p 

Contract  AF34  601  17360.  Pro].  1433  4 


Unclassified  report 


Descriptors;  (*Drlves,  Wear  resistance).  Speed  regulators. 
Pistons.  Machining.  Precision  finishing.  Phosphate  coatings. 
Hardness,  Lubrication.  Metal  coatings.  Lubrication, 
Degradation. 
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AD-600  893  Div.  27 

OTS  Price  $0.76 


Foreign  Teoh.  Div..  Air  Force  Systems  QQmmand, 

Wrigfat-Patterson  AFB,  Ohio. 

DTTBRSTELLAR  FUQHTS.  | 

by  K.  P.  Stanyukovich  and  V.  A.   BronshtMi.  28  Apr  64, 

^  I. 

FTD  TT63  U32,  TT  64  11677 

1 1    Unclassified  report 
Unedited  rough  draft  trans,  cf  Kosmos  (U^BR)  1963,  no.  1. 

P*    **«4e 

Descriptors:  (*Hookets,  Rookat  Propulslen).  (*Space  fll^t. 
Stars).  (•Space  propulsion.  Electric  propulsion).  Accelera- 
tion. USSR.  RelaUvlty  theory.  Photons.  Nebulae. 

Topics  include:   dimensions  of  space;  the  photon  rocketj 
voyage  in  time;  time  paradox;  is  interstelUr  fli^  safe;  to 
tte  Andromeda  nebula.  (Author) 


AD-600  924  Div.  27.  12,  14 

OTS  Price  $2.75 

Southwest  Research  Inst.,  San  Antonio.  T«x. 

LUBRICATION  RESEARCH  AND  TEST  METHOD  DEVELOP- 

BIENT  FOR  AEROSPACE  PROPULSION  SYSTEMS. 

Technical  documentary  rept..  IS  Mar  63-14  Feb  64 

by  B.  B.  Baber,  W.  R.  Blackstone,  R.  A.  Burton.  P.  M.  Ku  and 

J.  A.  Russell.    May  64.  143p 

Contract  AF33  657  11088,  Pro).  3044,  TuOt  304402 

APLTDR64  50 

Unclassified  rqwrt 

Descriptors:     (•Lubrication,  Space  propulsion),  (•Space 
propulsion,  LubricaUon),  Toughness,  Friction.  Wear 
resistance.  Cryogenics,  Copper.  Lead.  Films.  Liquefied 
gases.  Rocket  propellants.  Test  equipment.  Tests,  Impact 
computers.  GaskeU.  i , 

The  work  performed  under  this  program  lis  concerned  with 
applied  research  in  the  broad  field  of  lubrication  related  to 
advanced  primary  and  secondary  aerospaoe  propulsion 
systems.   Two  principal  phases  were  inveetigated:   impact 
sensitivity  cf  materials  in  contact  with  rocket  propellants,  and 
hibrteatlon,  friction  and  wear  mechanisms  In  the  ciTogenic 
temperature  range.  The  resulu  of  the  LOX- Lubricant  Impact 
Sensitivity  Cooperative  Program  No.  3  for  the  ABBIA  impact 
tester  are  summarized.  Investigatioas  of  ttie  affect  of  different 
variables  (rebound  height  of  the  plummet,  specimen  cup  mate- 
rial, etc.)  on  impact  sensitivity  test  results  are  described. 
In  the  cryogenic  lubrication  phase,  frictioa  and  wear  measure- 
ments are  presented  and  discussed  for  oxidized  copper,  lead 
films,  and  organic  films  at  temperatures  down  to  -195  C. 
(Author) 


PROPULSION  SYSTEBiS  -  Division  27 


In  this  memorandum  the  various  definitionB  of  Intake  effi- 
ciency currently  in  use  for  supersonic  combusticm  ramjet 
engines  are  surveyed.   Derivations  of  each  of  these  parameters 
and  the  relationships  between  them  are  presented.    A  number 
of  charts  for  conversion  from  one  efficiency  parameter  to  an- 
other are  included.    These  charts  are  based  on  real  gas  prop- 
erties.   Attention  is  drawn  to  the  ^plication  of  available  energy 
concepts  to  the  supersonic -combustion  ramjet  engine  and  a 
definition  of  intake  effectiveness  is  introduced.  (Author) 


AD-601  482 
OTS  Price  $7.60 


Div.  27.  9 


Air  Fopoe  Aero  Propulsion  Lab.,  Research  and  Technoloey 

Dtv.,  Wright-Patterson  AFB,  Ohio. 

DISCUSSION  OF  INLET  EFHCIENCY  PARAMETERS. 

by  B.  T.  Curran  and  M.  Brian  Beigsteo.   Apr  63.  73n 

ProJ.  3012,  Task  301201  T 

APL  ASRPR  TM62  68 

Uiiqlasslfled  report 

Descriptors:     (•Ramjet  Inleto.  Efiecttvetses).  (•Jet 
engine  Inlets,  aipersonic  flow).  Ramjet  engines.  Fluid 
(^jmamlc  properties.  Combustion,  Theimc^ynamlcs. 


AD-601  514 
OTS  Price  $2.25 


Div.   27 


151 


Marquardt  Corp.,  Van  Nuys,  Calif. 

EVALUATION  OF  HEAT  EXCHANGER  CONTAMINATION 

ALLEVIATION  TECHNIQUES:    MONOETHANOLAMINE 

INJECTION  AND  COOLANT  INTERRUPTION. 

Technical  rept.  1  Oct  62-30  Nov  63 

by  T.  A.  Sedgwick  and  A.  J.  Bird.   24  Jan  64,    95p 

Marq  6058 

Contract  AF33  657  10796 

APL    TDR64  47 

Unclassified  report 

Descriptors:  (*Booster  motors.  Heat  exchangers), 
(♦Heat  exchangers.  Fouling),  Air-breathing  engines 
(Unconventional).  Liquefied  gases,  Air.  Contamination, 
Water  vapor.  Carbon  dioxide.  Depoelts,  Ethanols,  Amines, 
Injection.  Coolants.  Purification. 

Tests  were  conducted  with  a  small  scale  heat  exchanger 
system  to  evaluate  the  effectiveness  of  two  techniques  to 
control  heat  exchanger  fouling  due  to  water  vapor.    The  two 
techniques  are:  the  Injection  of  liquid  monoethanolamine 
into  a  humid  alrstream  upstream  from  the  heat  exchanger 
and  periodic  removal  of  contaminant  deposition  by  coolant 
fluid  shutoff  and  melting  of  the  frost  by  the  incoming  air 
stream.   Monoethanolamine  injection  was  demonstrated  to  be 
effective  in  controlling  the  heat  exchanger  fouling  due  to 
water  vapor  and  also  In  providing  a  means  of  removing  the 
contaminant  from  the  overall  system.   Analytical  results- 
and  test  results  indicate  that  monoethanolamine  is  also  ef- 
fective in  removing  carbon  dioxide,  a  second  heat  exchanger 
contaminant.    The  periodic  removal  of  contaminant  deposition 
by  coolant  Interruption  and  melting  of  the  frost  by  the  Incom- 
ing alrstream  was  not  competitive  with  other  techniques 
which  control  fouling  due  to  water  vapor.    (Author) 

AD-601  534  Div.  27.  30 

OTS  Price  $2.50 

Giannlni  Scientific  Corp..  Santa  Ana.  Calif. 

30  KW  ARC-JET  THRUSTOR  RESEARCH. 

Rept.  for  19  Nov  63-19  Jan  64, 

by  James  P.  Todd.  Mar  64,  118p  FR024  10338 

Contracts  AF33  657  10338.  AF33  667  8367,  ProJ.  3141. 

Task  314101 

APL  TDR64  58 

Unclassified  report 

Descriptors:   (•Arc- Jet  engines.  Scientific  research), 
(•Electric  propulsion,  Arc-jet  engines),  (•Space  propulsion. 
Arc-Jet  engines).  Thrust,  Anodes.  Nozzles,  Regenerative 
cooling  (Rockets),  Hydrogen.  Propellants.  Test  facilities. 
Test  equipment.  Tests.  Design.  Performance  (Engineering) 
Experimental  data.  Graphics. 

A  research  and  advanced  development  program  on  a  30  KW 
arc-Jet  thnistor  is  described  herein.   An  experimental  radi- 
ation-cooled, hydrogen-propelled  thrustor  designed  under  a 
previous  Air  Force  program  had  demonstrated  a  hl^  level  of 
performance«wtth  a  lifetime  greater  than  100  hours.    The 
current  program,  a  continued  effort  at  the  30  KW  power  level, 
required  the  attainment  erf  improved  performance  character-  ' 
istics  (eU  >  or  =  55%  at  Isp  =  1000  sees.)  and  a  lifetime  demon- 
stration of  500  hours.   To  attain  these  difficult  performance 
requirements  a  thnistor  having  a  regeneratlvely-cooled  anode/ 
nozzle  was  designed  which  maintained  as  closely  as  possible  the 
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internal  geometry  which  had  performed  successfully  in  the 
previous  program.   Ttie  successful  completion  of  a  continuous 
500-hour  endurance  test  at  the  required  operating  conditions 
without  failure  indicates  that  this  30  KW  '.rc-j«:     irustor  is 
indeed  as  advanced  as  any  other  type  of  electric  propulsion 
system  at  this  time.  (Author) 


AD-601  547  Dlv.    27,  10 

OTS  Price  $9.50  ? 

Foreign  Tech.  Div.,  Air  Force  Systems  Command. 

Wright- Patterson  AFB.  Ohio. 

THE  THEORY  OF  ROCKET  ENGINES. 

Ijy  V.  E.  AlemasQV.  20  NUr  64.  619p 

FTD  TT63  454,  TT  64  11780 

Unclassified  report 

Trans,  of  mono.  Teorlya  Raketnylch  Dvlgatelei,  Moscow. 

1962,  476p. 

Descriptors:  (*Rocket  motors.  Theory),  (*Rocket  motors 
(Liquid  propellant),  Operation),  (♦Rocket  motors  (Solid 
propellant).  Operation),  Rocket  propulsion.  Solid  rocket 
propellants.  Liquid  rocket  propellants.  Combustion, 
Thermodynamics.  Rocket  motor  nozzles.  Textbooks, 
Design,  USSR. 

The  subject  at  the  book  Is  the  general  theory  and  design  of 
thermal  rocket  engines  of  various  kinds.   The  writer  discusses 
the  operation,  characteristics,  and  parameters  of  engines 
using  chemical  energy  derived  from  lic^id  and  solid  rocket 
propellants.    The  book  Is  intended  for  use  as  a  textbook  by 
students  In  colleges  of  aviation  and  other  university-level 
institutions  specializing  in  aircraft  power  plants.    Engineers 
working  in  this  field  will  also  find  it  helpful.    (Soviet  editor's 
note) 


AD-601  565 
OTS  Price  $0.50 


Dlv.    27.  26 


AI>-601  562 
OTS  Price  $0.50 


Dlv.   27.  26 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wrl(^  Patterson  AFB,  Ohio. 

PROBLEMS  OF  GAS- TURBINE  CONSTRUCTION. 

by  N.  P.  Stul'nikov.  3  Jun  64.  5p 

FTD  TT64  387;  TT  64  11790 

Unclassified  rqmrt 

Unedited  rough  draft  trans,  of  A  akdemlya  N  auk]  SSSR. 
Vestnik,  1963  |v.  33{  no.  10.  p.  114-115. 

Descriptors:  (*Gas  turbines.  Construction),  Industrial 
research.  Industrial  plants.  Industrial  production.  Turbines, 
Mechanical  engineering,  USSR. 

General  discussion  of  theoretical  and  experimental  research 
oonceming  the  questions  of  high-power  gas  turbine  plants 
(GTU),  steam-gas  plants,  transient  c^>erating  conditions  at 
the  GTU,  burners,  air-cooling  of  high-ten:4>erature  gas 
turbine  rotors,  parameters  and  characteristics  of  centripetal 
turbines,  and  installation  of  particular  types  of  GTU. 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

AN  APPARATUS  FOR  SOLDERING  GAS  TURBINE 

BLADES. 

by  I.  K.  Sklyarov  and  Yu.  I.  Bereznidov.  26  May  64,  6p 

FTD  TT64  142;  TT  64  11793 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent  nr.  118470. 
appL  nr.  13929/576664.  17  Dec  55,  p.  1-2. 

Descriptors:  (•Gas  turbine  blades.  Soldering),  (*Soldcring, 
Gas  turtiine  blades).  Thermal  Joining.  Industrial  equipment. 
Vacuum,  Pressure,  Heat-resistant  materials.  Manufactur- 
ing n^etbods.  Maintenance,  USSR. 

The  apparatus  for  soldering  gas  turbine  blades  with  cooling 
channels  formed  between  the  blade  body  and  a  thin-walled 
shell  and  with  the  use  of  heat-resistant  solders  in  a  reductive 
gas  medium  or  a  vacuum  differs  in  that,  to  uniformly  com- 
press the  shell  to  the  blade  body  in  the  process  of  soldering, 
the  blade  is  placed  In  a  container  with  a  pocket  formed  by  thin 
walls  which  are  adjacent  to  the  blade  surface  and  compressed 
by  excess  pressure  outside  the  pocket  or  a  vacuiun  within  it. 


aD-601  574 
O'i-S  Price  $2.50 


Div.  27.  14 


Rocketdyne,  Canoga  PslA,  Calif.  ■  . 

SELF-COOLED  ROCKET  NOZZLES.  VOLUME  2. 

Summary  technical  rq;>t.,  volume  2,  1  Ju)  62-30  Jtm  63. 

by  F.  B.  Gessner,  R.  J.  Ingram  and  J.  D.  Seader.  Mar  64. 

116p  Rocketdyne  RS323 

Contract  AF33  657  9166,  Pro].  63  6899  7351,  Task  735101 

RTD  TDR63  4046U  V2 

Unclassified  report 

Descriptors:   (*Rocket  motor  nozzles.  Cooling),  (*Nozzle 
inserts.  Heat  transfer).  Tungsten,  Permeability,  Porosity, 
Coolants,  Copper,  Zinc,  Silver,  Magnesium,  Lithium,  Tin, 
Lithium  compounds.  Hydrides,  Ammonium  compounds. 
Chlorides,  Halocarlx»  plastics,  Boiling,  Mathematical 
models.  Partial  differential  equations. 

A  detailed  analytical  heat  transfer  model  was  developed  for 
a  self-cooled  composite  nozzle  throat  inset  material.   The 
analysis  was  programmed  for  the  IBM  7094  digital  computer, 
and  case  studies  were  run  for  a  number  of  coolants  in  a 
tungsten  matrix.  .A  fundamental  understanding  of  the  self- 
cooUng  phenomenon  was  gained,  and  the  Important  coolant  and 
matrix  variables  affecting  cooling  performitnce  were  deter-    . 
mined.    The  capability  of  self-cooling  to  improve  rocket 
nozzle  performance  was  demonstrated.    The  most  effective 
self-cooling  effect  was  described  as  interface  cooling,  which 
was  strongly  Influenced  by  the  porous  micro-structure  of  the 
matrix  and  the  coolant  boiling  point.  (Author) 
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28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 

AD-600  892  Dlv.  28.  16  1 , 

OTS  Price  $0.60 

Foreign  Tech.  Dlv..  Air  Force  Systems  Command.  Wririjt- 
Patterson  AFB.  Otlo.  — -~.       ^i^ 

SJQHT  D*  THE  FINGERS.  THE  PHENOMENA  OF  BOZA 
KULEfflOVA.  ^^ 

by  N.  D.  Nyuberg.  27  Apr  64.  16p 
FTD  TT64  208,  TT  64  11676 

Unclassified  report 

Unedited  rough  draft  trans,  at  Priroda  (pSSR)  1964,  iv.  63^ 
BO.  5.  p.  61-67.  ^        ■* 

Descriptors:  (•Sensory  perception.  Colors).  (•Sensory 
meohaaisms.  Touch),  Vision.  SUn.  Reading,  Light,  USSR. 

The  arttole  concerns  a  young  woman  from  lower  Tagil.  Roza 
^^S?*i:  ^"^  le»">«l  to  read  normal  printed  text  with  her 
•y9»  blindfolded  and  to  distinguish  colore  svwosedly  even  In 
total  darkness.  (Author) 


AD-600  908 
OTS  Price  $2.60 


Dlv.  28,  23 


VisitaUity  Lab..  Univ.  at  Callfbmia,  Sam  Diego 

PRACTICE  EFFECTS  IN  THE  PERFORMANCE  OF  A 

aMPLE  VISUAL  DISCRIMINATION  TA$K  BY  INITLUXY 

NATVE  OBSERVERS. 

by  John  H.  Taylor.  Oct  62,  24p  SIO  RefGa  21 

Contract  NObs84075.  ProJ.  S  F018  02  01«  Task  0638 

I        Unclassified  report 

Descriptors:  (*Psychophyslology,  Tracing),  (•Learning, 
Reliability).  (•Visual  perception,  Targists),  Reaction  (Psy- 
chology), Thresholds  (Physiology),  Photometers,  Lumin- 
escence, Vision.  Perfonnance  (Human),  Target 
discrlmlnatlofL  1 1 

An  experiment  was  conducted  to  evaluatio  the  effects  of 
early  practice  during  training  In  a  simple  visual  discrimina- 
tion task.    Four  experlmentaUy  naive  subjects  completed  a 
series  o*  fifty  experimental  sessions,  a»d  their  data,  based 
upon  threshold  estimates  reduced  from  50,000  observations, 
were  examined  for  both  short-term  and  long-term  practice 
affects.   Short-term  effects  were  found  to  be  limited  to  very 
early  sessions,  with  essential  stability  of  sensitivity  having 
been  reached  by  the  fifth  session.  This  result  Is  consonant 
with  other  studies  of  training  effects  In  the  visual  domain. 
Long  term  effecU,  iqp  to  the  fiftieth  session  at  least,  were 
Botfound.   It  was  concluded  that  naive  observers  may  con- 
fidently be  assumed  to  have  attained  a  stable  level  of  per- 
formance after  very  few  training  sessioa*  In  tasks  requiring 
a  simple  discrimination.  (Author) 


AD-600  957  Div.  28.  32 

OTS  Price  $1.00 


SkMcial  Opcraticiis  Research  Office.  American  Univ.. 

Washli«ton.  D.  C. 

PSYCHOLOGICAL  OPERATIONS  BIBUOGRAPHY, 

SUPPLEMENT  NO.  2.  [ 

Research  memo.  I 

by  QaU  Oweos.   May  64.  35p  SORO  RMM  7 

Unclassified  report 

Descriptors:     (•Psychology,  Bibliographies).  (•Bibliogra- 
phies, Psychology).  Abstracts,  Armed  forces  operations. 
Brainwashing.  Coomuuiication  systems.  Propaganda,  History, 
mutary  psychology.  Pshohological  warfare.  Communists, 
United  States  Government,  Military  strategy.  Military  Intel- 
ligence, Documentation,  Culture,  Logistics.  Warfare. 
Foreign  policy. 


A  documented  bibliography  of  psychological,  military,  and 
political  propaganda  techniqiies,  including  entries  on  World 
War  I.  World  War  II,  and  post  World  War  H  e;q>erlences. 
Contains  an  author-title  Index. 


AD-600  985 
OTS  Price  $1.50 


Div.  28 


Michigan  State  Univ..  East  Lansing.  Coll.  of  Communication 

Arts. 

CIVIL  DEFENSE  BELIEF  PATTERNS:  (V)  CHANGE  IN 

BELIEFS,  PART  A. 

Communications  research  rept, 

by  Malcolm  S.  MacLean,  Jr.,  Thomas  Danbury,   Albert  D. 

Talbott,  and  Robert  O.  Engbretson.   Sep  63  60p 

Contract  OCD  OS62  19 

Unclassified  report 

Descriptors:   (•Attitudes,  Civil  defense  systems). 
(•Shelters,  PubUc  opinion).  Radioactive  fallout.  Applied 
psychology.  Personality. 

A  descr^tlon  and  tabular  summary  are  given  of  the  changes 
in  major  types  of  belief  patterns  about  fallout  shelters, 
radiation,  peace,  and  defense.   A  summary  is  Included  of  the 
relatlonsh^MS  between  belief  pattern  changes  and  various  Indices 
Including  civil  defense  Information  and  media  esqwsure. 
Fallout  Protection  bulletin  readership,  and  general 
demographic  characteristics.   (Author) 


AD-600  989  Dlv.  28.  18 

OTS  Price  $1.75    ' 

Michigan  State  Univ..  East  Lansing  CoU.  of  Communication 

Arts. 

CIVIL  DEFENSE  BELIEF  PATTERNS:   (VI)  CHANGE  IN 

BELIEFS,  PART  B. 

Communication  research  rept. 

by  Malcolm  S.  MacLean,  Jr.,  Thomas  Danbury.  Albert  D. 

Talbott,  and  Robert  O.  Engtiretson.  Nov  63  69p 

Contract  OCD  OS  62  19 

Unclassified  report 

Descriptors:  (•Altitudes,  CIvU  defense  systems).  (•Shel- 
ters, Attitudes),  Personality,  Public  opinion.  Applied  psy- 
chology. Stability. 

The  report  contains  five  major  parts  with  an  accompanying 
^ipendlx  for  each  part:  (1)  Changes  In  the  rankings  of  the 
fallout  shelter  statements  and  their  relatlonsh^  to  the  demo- 
graphic and  general  information  exposure  indices;  (2)  corre- 
lates of  stability  of  Individual  belief  patterns;  (3)  Chjujges  in 
the  belief  patterns  of  the  four  fallout  shelter  and  radiation 
types;  (4)  Changes  in  belief  patterns  of  the  five  peace  and 
defense  types;  and  (5)  Booklet  readership. 


AD-600  990 
OTS  Price  $1.76 


Dlv.  28,  18 
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Michigan  SUte  Univ..  East  Lansing.   Coll.  of  Communica- 
tion Arts. 

CIVIL  DEFENSE  BELIEF  PATTERNS:   (IV)  TOPIC 
APPEALS. 

Communication  research  rept. 

by  Malcolm  S.  MacLean.  Jr..  Thomas  Danbury.  Albert  D. 
Talbott  and  Nell  R.  Bernstein.  Sep  63.  6^ 
Contract  OCD  OS  62-19 

Unclassified  report 

Descriptors:  (•Attitudes,  Civil  defense  systems),  (Atti- 
tudes, Personality),  Public  opinion,  yelled  psychology. 
Shelters. 

A  description  and  tabular  summary  are  given  al  the  five 
major  tyjpea  of  persons  on  the  basis  of  their  patterns  of 
interest  In  civil  defense  Information  topics. 


Division  28  -  PSYCHOLOGY  AND  HUMAN  ENGINEERING 


AD-600  991  mv.  28.  18 

OTS  Price  $0.75 

Michigan  State  Univ..  East  Lansing.   Coll.  of  Communication 

Arts. 

CIVIL  DEFENSE  BELIEF  PATTERNS:    (VII)  SUMMARY. 

Communication  research  rept. 

by  Malcolm  S.  MacLean,  Jr.,  Thomas  Danbury  and  Albert  D. 

Talbott.  Mar  64,  21p 

Contract  OSD  OS  62  19 

Unclassified  report 

Descriptors:  (*Attitudes,  Civil  defense  systems), 
(*Shelters,  atUtudes),  Personality,  PubUc  opinion,  ^iplled 
psychology.  Radioactive  fallout. 

A  general  and  overall  summary  is  presented  of  the  program 
of  research  on  civil  defense  belief  patterns. 


AD-600  992  Div.    28,  18 

OTS  Price  $2.75 

Michigan  SUte  Univ.,  East  Lansing.  Coll.  of  Communication 

Arts 

CIVIL  DEFENSE  BELIEF  PATTERNS:    (VIII)    TECHNICAL 

SUMMARY. 

Commimication  research  rept. 

by  Malcolm  S.  MacLean,  Jr.,  Thomas  Danbury  and  Albert 

D.  Talbott.    Mar  64.    143p 

Ccctract  OCD  OS  62  19 

Unclassified  report 

Descriptors:  (♦AtUtudes,  Civil  defense  systems)  (•Shelters, 
Attitudes),  Personality,  Public  opinion.  Applied  psychology. 
Decision  making,  Radioactive  fallout. 

• 

The  program  of  research  deals  with  the  distinctive  patterns 
of  belief  about  fallout  shelters  radiation,  peace  and  defense, 
with  the  trusting  of  sources,  with  people's  interests  in 
various  kinds  of  civil  defense  topics  and  with  changes  in  these 
various  patterns  over  time.    (Author) 


AD-600  993 
OTS  Price  $1.75 


Div.   28 


Descriptors:   (♦Attitudes,  Civil  defense  systems), 
(♦aelters.  Attitudes),  (♦Attitudes.  Radioactive  fallout). 
Public  opinion.  Applied  psychology.  Personality. 

A  description  and  tabular  summary  are  given  at  the  four 
major  types  of  persons  on  the  basic  of  their  patterns  of  belief 
about  fallout  shelters  and  radiation. 

AD-601  Oil  Div.  28.  5 

OTS  Price  $14.00 

Pittsburg  Univ.,  Pa. 

THE  NEAR  SYSTEM:   A  STUDY  IN  PUBLIC  ACCEPT ANCB. 

by  Jiri  Nehnevajsa. '  Feb  64.  204p 

Contract  OCD  OS63  48 

Unclassified  report 

Descriptors:     (♦Public  opinion.  Civil  defense  systems), 
(♦Civil  defense  systems.  Public  opinion),  (♦Early  warning 
systems.  Civil  defense  systems).  Attitudes,  Warning  systems. 
Costs,  Cold  war,  United  States. 

The  NEAR  System  study  was  oooduoted  in  late  1963  and 
early  in  1964  in  a  sample  of  1,402  Americans  Intervleiwed  on 
behalf  of  the  University  of  Pittsburgh  by  National  Opinion 
Research  Center  of  the  University  of  Chicago.   The  study 
revealed  high  receptivity  to  the  idea  of  a  home  alerting  system, 
and  to  the  specific  NEAR  receiver  tested.   Anaerlcans  claimed 
that  they  would  be  likely  to  acquire  such  a  device.   Dlfferenoes 
among  various  population  subgroups  were  only  subtle,  and  none 
ran  in  entirely  opposing  directions.   In  fact,  the  actual  NEAR 
receiver,  once  shown,  generated  a  more  favorable  response 
than  did  the  concept  of  a  home  alerting  system  as  such. 
(Author) 


AD-601  014  Div.  28,  18 

OTS  Price  $1.50 


CoU.  of 


Michigan  State  Univ.,  East  Lansing.  Coll.  of  Communication 

Arts. 

CIVIL  DEFENSE  BELIEF  PATTERNS:   Q)   PEACE  AND 

DEFENSE. 

Communication  research  rept. 

by  Malcolm  S.  MacLean,  Jr.,   Thomas  Danbury,  and 

Albert  D.  Talbott.    Apr  63,   64p 

Contract  OCD  OS62  19 

Unclassified  report 

Descriptors:    (♦Attitudes,  Civil  defense  systems),  (♦Civil 
defense  systems.  Public  opinion).  Factor  analysis.  Person- 
ality, Applied  psychology,  aielters.  Radioactive  fallout. 

A  description  and  tabular  summary  are  given  of  the  five 
major  types  of  persons  on  tlie  basis  of  their  patterns  of  belief 
about  peace  and  defense. 

AD-600  994  Div.    28 

OTS  Price  $2.25 

Michigan  State  Univ.,  East  Lansing.  Coll.  at  ConununicaUon 

Arts. 

CIVIL  DEFENSE  BELIEF  PATTERNS:    (HI)    FALLOUT 

SHELTERS  AND  RADL\TION. 

Commimication  research  rept. 

by  Malcolm  S.  MacLean,  Jr.,  Thomas  Danbury,  and 

Albert  D.  Talbott.   Apr  63,    81p 

Contract  OCD  OS62  19 

Unclassified  report 


Michigan  State  Univ..  East  Lansing. 

Communication  Arts. 

CIVIL  DEFENSE  BELIEF  PATTERNS:    (U)  SOURCE 

CREDIBIUTY. 

Communication  research  rept. 

by  Malcolm  S,  MacLean,  Jr..  Thomas  Danbury,  and 

Albert  D.  Talbott.  Apr  63,  51p 

Contract  OCD  OS62  19 

Unclassified  report 

Descriptors:  (♦Attitudes.  Civil  defense  systems). 
(♦Attitudes,  Sources),  (♦Shelters.  Attitudes),  (rRadloacttve 
fallout.  Attitudes),  PubUc  opinion.  Personality,  Nuclear 
particles.  Applied  psychology.  Civil  defense  peraonneL 

Information  is  given  from  interviews  on  belief  patterns 
concerning  description  and  tabular  summary  are  given  of  the 
five  major  types  at  persons  on  the  basis  of  their  patterns  of 
trust  and  distrust  accorded  sources  of  information  about 
fallout  shelters  and  radiation. 


AD-601  019 
OTS  Price  $3.60 


DlT.  28,  15 


Illinois  Univ..  Urbans. 

THREE-WAY  FACTOR  ANALYSIS  OF  A  MULTmiAIT- 

MULTIMETHOD  MATRIX, 

by  Edward  L.  Hoffman  and  Ledyard  R.  Tucker.   Feb  64, 

40p 

Contract  Nonrl834  39 

Unclassified  report 

Report  on  Techniques  for  Investigation  of  Structures  of 
Individual  Dlfferencee  in  Psychological  Phenomena. 

Descriptors:    (*Factor  analysis.  Matrix  algebra),  (♦Matrix 
algebra.  Factor  analysis),  ♦Psychometrlcs,  ♦Correlation 
techniques.  Mathematical  models.  Psychology,  Reaction  (Psy- 
chology), Training,  Behavior. 


IM 


PSYCHOtU)GY  AND  HUMAN  ENGINEERING  -  Division  28 


ABslytical  procedures,  developed  from  Tu(&er*s  model  for 
the  analysis  of  three-way  matrices  of  data,  were  applied  to  a 
multltralt-multimethod  correlation  matrix  of  rating-scale 
daU  from  the  Kelly  and  Flake  study  of  VA  trainees.   Ratings  of 
the  trainees  by  the  assessment  staff,  by  tlM  trainees'  team- 
mates during  the  assesament  period,  and  aelf-ratlngs  by  the 
trainees  on  15  of  the  original  22  variables  were  analysed  for 
124  male  trainees.   Application  of  Tucker's  method  to  the  data 
yielded  four  substantial  trait  factors  which  corresponded  to 
four  recurrent  factors  found  previously  by  Flske  who  matched 
factors  across  separate  monomethod  analyses  of  the  same  data. 
Flake's  claim  for  a  fifth  factor  was  not  dsarly  substantiated  in 
tkis  analysis.  One  general  method  factor  accounted  for  most  of 
the  method  variance,  but  two  smaller  factors,  contrasting  self- 
ratings  with  ratings  by  others  and  staff  rattqga  with  teammate 
ratlnga,  were  found  to  be  useful  In  Interpreting  the  results  of 
the  factor  analyala  of  the  oonq>lete  muttititalt-multimMbod 
matrix.  The  analyses  of  the  complete  matrix  disclosed  six  fac- 
tors for  individuals  which  wese  given  an  lulled  factor   core 
Interpretation.  (Author) 


AD-601  046  Div.  28 

OTS  Price  $1.50 


Boeing  Co..  SeatUe.  Waah. 

MAXIMUM  ARM  REACH  ON  INSTRUMENIT  RACKS  FROM 

THE  SEATED  POSITION. 

by  J.  W.  Chaffee  and  A.  F.  Emanuel.    14  Mtay  64,  56p 

D2  90549 

j  I  Unclassified  report 

Descriptors;    (*Ruman  engineering.  Display  systems), 
(♦Positioning  reactiona,  Human  engineei11|ig).  Instrument 
panels.  Design.  fj 

The  boundaries  of  maximum  possible  ana  reach  for  tasks 
on  vertical  Instrument  racks  were  determUeed  on  a  stratified 
sample  of  twenty  subjects,  when  seated  in  a  standard  office 
chair.  The  Uniiting  effects  of  3-1/2  inch  thick  service  shelves, 
varying  in  depth  from  10  throu^  25  inches  and  in  height  from 
27.9  to  30.1  inches,  were  measured  together  with  optimum 
sest  height  and  leg  clearance.   The  5th.  50th.  and  9Sth  percen- 
tile reach  contours  show  that  shelf  depths  greater  than  10 
inches  decrease  arm  reach,  the  amount  bslDg  dependent  upon 
shelf  height.   Service  shelf  depth,  when  at  ttte  optimum  of 
height  at  28  inches,  should  not  be  much  graater  than  20  inches 
If  95  percent  of  the  operatora  are  to  reach  a  vertical  display 
I  It.  (Autbor) 


AD-601  058 
OTS  Price  $1.25 


Div.   28 


Mitre  Corp..  Bedford.  Mass. 

INDIVIDUAL  DIFFERENCES  IN  ANGULAR  ESTIMATION  AS 

A  FUNCTION  OF  METHOD  OF  STIMULUS  PRESENTATION 

AND  MODE  OF  RESPONSE. 

by  E.  A.  Qarvln.   May  64,   44p   MTSll 

Contract  AF19  628  2390 

BSD  TDR64  95 

Unclassified  report 

Descriptors:  (♦Decision  making.  Reaction  (Psychology), 
(♦Human  engineering.  Visual  perception^,  Vision.  Targets. 

Four  studies  of  factors  influencing  accuracy  as  well  as 
magnltiHte  and  direction  of  constant  bias  In  angular  estimation 
are  reported.   The  parameters  InvestigatBd  were:   method  of 
presenting  stimuli  and  mode  of  subject's  response.   Ambiguities 
In  the  results  of  previous  similar  investigations  are  discussed, 
snd  previous  results  compared  with  those  obtained  in  the  pres- 
ent study.   It  was  found  that  subjects  oould  be  classified  as 
ettber  high-  or  low- accuracy  in  angular  estimaticm.   The  hlg^- 
aocuracy  group  showed  no  dtfTereooe  in  l^tel  of  accuracy  in  the 
four  experiments,  maintaining  approximately  80%  accuracy  of 
Judgment  regardless  of  mode  of  reqxmse  or  method  of  presen- 
tation. The  low-aoouraoy  groqp  waa  more  accurate  when  there 
was  a  reference  standard  and  when  the  nmmmn  mode  was 


manual  adjustment  rather  than  verbal.   The  low-accuracy  group 
Just  reached  the  75%  accuracy  level,  using  the  knob  (manual- 
adjustment)  mode  of  response,  and  was  much  below  this  level 
using  other  methods.   No  significant  constant  bias  was  found  in 
the  high- accuracy  group  for  any  of  the  four  experimental 
methods.   In  the  low-accuracy  groiq>,  significant  underesti- 
mations  and  variability  of  judgment  were  noted.   The  low-accu- 
racy groiq)  had  the  least  oonstant  error  when  using  a  manual- 
adjustment  (knob)  mode  of  response  with  reference  standard. 
A  control  is  described  that  is  necessary  for  accurate  determi- 
nation of  direction  of  constant  bias  in  experimnits  involving 
three-dimensional  stimuli  for  angular  estimation.   Criteria  for 
identification  of  characteristically  high-accuracy  subjects  are 
given.    Methods  for  olitalning  highly  accurate  angular  estima- 
tions for  an  unseleoted  populatton  are  recommended.   (Autbor) 

AD-601  075  Div.   28,  30 

OTS  Price  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

COMPUTER  SIMULATION  OF  HUMAN  BEHAVIOR 

by  E.  A.  Felgenbaum.   May  64,    15p   P-2905 

Unclassified  report 

Descriptors:   (♦Behavior,  Simulation),  ♦Digital  computers. 
Humans,  Learning.  Computer  logic.  Programming  languages. 
Programming  (Computers),  Models  (Simulations),  Verbal 
behavior. 

Based  on  a  survey  of  the  literature,  the  digital  computer  as 
a  simulator  of  human  behavior  is  discussed  under  the  fol- 
lowing topics:   (1)  Computers  as  information  processors, 
(2)  Human  information  processing.  (3)  Information  processing 
theory  and  computer  simulation,  (4)  Computer  simulation 
within  existing  frameworks,  (5)  New  informati<Mt  processing 
models. 


AD-601  160  Div.  28 

OTS  Price  $0.50 

New  York  Univ.,  N.  Y. 

COIHNG  AND  USE  OF  INFORMATION  IN  PROBLEM 

SOLVING. 

Progress  rept.,  1  Sep  63-31  May  64. 

by  Murray  Glanrer.   31  May  64,  lOp 

Contract  DA49  193MD2496 

Unclassified  report 

Descriptors:    (♦Data.  Coding),  (♦Coding,  DaU),  (♦Learn- 
ing, Verbal  behavior),  (♦Decision  making.  Memory), 
Visual  perception.  Perception  (Psycboloor),  Communication 
theory.  Conditioned  reflex.  Performance  (Human),  Recall. 

This  report  describes  work  con4)leted  and  in  progress  on 
the  encoding  and  storage  mechanisms  used  by  human  subjects. 
Experinoents  are  described  in  the  areas  of  encoding  of  per- 
ceptual information  and  the  storage  of  verbal  materials.   The 
work  on  the  encoding  of  perceptual  information  was  concerned 
with  extending  the  application  of  the  verbal  loop  hypothesis. 
It  consisted  of  experimental  reexamination  of  sets  of  stimuli 
previously  analysed  with  information-theoretic  measures  and 
experipiental  analysis  of  serial  position  effects  in  perception. 
The  work  on  storage  of  verbal  materials  was  concerned  with 
the  role  of  mnemonic  organizing  factors  in  free  recall  situa- 
tions. (Author) 


AD-601  210  Div.  28,  30 

OTS  Price  $2.25 

Educational  Testing  Service,  Princeton.  N.  J 

THE  IMPORTANCE  OF  PROBLEM  HETEROGENEITY  TO 

PROGRAMMED  LEARNING. 

by  Ross  E.  Traub.   May  64,  91p  RB64  26 

Contracts  Nonrl858  15  and  Nonr2214  00,  Projs.  NR150  088 

and  NR161 174 

Unclassified  report 
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Descriptors:     (♦Teaching  machines,  Psychometiics), 
(•Programming  (Computers),  Learning),  (•Learning, 
Psychometrics),  Achievement  tests.  Reaction  (Psychology), 
Performance  (Human),  Decision  making.  Human  engineering. 

The  study  concerns  the  determination  ot  the  kinds  of  vari- 
ables which  are  important  in  programming  the  task  hierarchy 
for  efficient  learning. 


AD-601  374 
OTS  Price  0.50 


DiT.    28 


AD-601  214 
OTS  Price  $2.25 


Div.  28,  20 


Applied  Psychological  Services,  Wayne,  Pa. 

STANDARDIZED  TESTING  FOR  THE  OFFICE  OF  CIVIL 

DEFENSE  RADIOLOGICAL  MONITORING  FOR  INSTRUCTORS 

COURSE. 

by  Arthur  I.  Siegel,  Douglas  G.  Sohults.  and  Philip  Federman. 

Jun  64,  87p 

Contract  OCD  OS62  178 

Unclassified  report 

Descriptors:     (*Perlormanoe  tests.  Civil  defense  person- 
nel), (•Test  construction  (Psychology),  Instructors),  (•In- 
structors, Civil  defense  persoonel).  Radiation  monitors, 
Psychometrics. 

The  developmental  steps  followed  in  constructing  standard- 
ized tests  for  graduates  of  the  Office  Defense  Radiological 
Monitoring  for  Instructors  courses  are  discussed.   The  com- 
plete test  battery  consists  of  a  multiple  choice,  pt^wr-and- 
pencil  test  covering  content  areas  considered  important  by 
knowledgeable  Office  of  Civil  Defense  and  Atomic  Energy  Com* 
mission  personnel  and  two  performance  examinations  which 
test  radioactive  source  handling  and  survey  instrument  employ- 
ment skill.   Three  ecpilvalent,  alternative  forms  of  the  written 
test  are  described.   Item  analyUc  and  reliability  daU,  along 
with  prelim&ary  normative  materials,  are  presented  for  the 
written  tests.   The  construction  and  develc^ment  of  the 
performance  examinations  are  also  detailed.   A  tfest  adminis- 
trator's manual,  for  both  the  written  tests  and  the  performance 
examinations,  is  included  as  an  a^jendix.  (Author) 

AD-601  259  Dlv.  28,  30 

OTS  Price  $1.50 

Auerbsch  Corp.,  Philadelphia,  Pa. 
INTERVIEW  GUIDE  HANDBOOK, 
by  H.  F.  Sleber,  Jr.  8  May  64.  Sip 
Contract  SD219 

Unclassified  report 

For  the  DOD  Study  to  Determine  How  Scientific  and  Techni- 
cs! Information  is  Acquired  and  Used  by  RDT  and  E  Personnel. 

Descriptors:  (*Handbooks,  Psychometrics),  (*Job  analysis. 
Scientific  research).  Scientific  personnel.  Department  of 
defense.  Government  employees. 

One  at  the  principal  tasks  of  the  Department  ot  Defense  is 
research  and  development  leading  to  the  production  of  particu- 
lar weapons  systems.   These  research  and  development  (R  and 
D)  efforts  Ihvolve  searching  for  and  utilizing  astronomical 
amounts  of  scientific  information.   It  has  been  estimated  that 
scientific  knowledge  is  doubling  every  ten  years.    As  a  result, 
increasing  amounts  of  research  and  development  effort  are 
wasted  in  searching  through  tltese  growing  mountains  of  infor- 
mation.  The  problem,  therefore,  is  to  channel  the  pertinent 
information  to  interested  personnel  as  efOciently  as  possible. 
But,  in  order  to  devise  a  system  for  more  efficient  delivery 
at  this  information,  there  must  be  insight  into  the  information 
use  patterns  of  these  personnel.   The  aim  of  this  study  is  to 
provide  that  insight,  that  is,  to  determine  how  Department  <rf 
Defense  scientists  and  engineers  obtain  and  use  scientific  and 
technical  information.   For  this  study,  the  AUERBACH  Corp- 
oration has  developed  an  interview  guide  for  use  in  interview- 
ing approximately  1,500  personnel  randomly  selected  from 
the  DOD  Research,  Development,  Test  and  Evaluation  (RDT 
and  E)  population.   The  interviews  average  about  two  hours 
in  duration  and  will  be  semi- structured  In  nature.  (Author) 


Aviation  Medical  Acceleration.  Lab..  Naval  Air 

Development  Center,  Johnsville,  Pa. 

TRANSPOSITION  AS  A  FUNCTION  OF  THE  NUMBER  OF 

TEST  TRIALS. 

by  Gloria  T.  Chlsum.  19  May  64.  ISp 

NADC-ML  6404 

Unclassified  report 

Descriptors:  (•Transfer  of  training.  Conditioned  reflex), 
(•Conditioned  reflex,  Transfer  of  training).  Learning, 
Adjustment  (Psychology),  Motor  reactions.  Stimulation, 
Psychometrics,  Brightness. 

Forty-two  female  hooded  rats  were  trained  to  discriminate 
between  two  stimuli,  and  then  tested  for  transposition  on 
pairs  of  stimuli  which  were  varying  distances  from  the 
training  stimuli.   Subjects  that  failed  to  transpose 
immediately  did  so  as  testing  under  non-dlfferential  rein- 
forcement continued.   The  results  agree  with  the  adaptation 
level  interpretation,  but  do  not  agree  with  a  stimulus- 
response,  or  a  relational  interpretation.    (Author) 


AD-601 375  Dlv. 

OTS  Price  $1.50 
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Aerospace  Medical  Research  Labs.  (6570th), 

Wri^-Patterson  AFB.  Ohio. 

PREDICTING  THE  DIFFICULTY  OF  LOCATWO  TARGETS 

FROM  JUDGMENTS  OF  IMAGE  CHARACTERISTICS. 

Rept.  for  Sep  63- Feb  64 

by  Fen  Rhodes.  Mar  64,  57p 

AMRLTDR64  19 

Unclassified  report 

Descriptors:  (*Target  recognition.  Mathematical 
prediction),  (•Mathematical  prediction.  Target  recognition), 
Psychometrics.  Human  engineering.  Target  discrimination. 
Photographic  Images.  Aerial  photographs,  Photointerpreters, 
Students,  Tests,  Psycbophyslology.  Factor  analysis. 

Judgments  of  12  characteristics  of  200  aerial  reconnais- 
sance photographs,  each  oontalnlng  a  designated  target,  and 
physical  measures  of  target  size  and  location  were  related 
to  (1)  search  time  required  to  locate  targets  and  (2)  Judged 
overall  target  difficulty.   Twenty  photointerpreters  and  20 
college  students  served  as  subjects.   Photographs  were 
divided  into  two  equal  groups  to  permit  cross  validation  at 
results.   A  factor  analysis  of  the  data,  including  the  two 
criterion  measures,  resulted  in  the  extraction  of  eight 
orthogonal  factors.   These  were  identified  as  (1)  target  size, 
(2)  picture  sharpness  and  contrast,  (3)  picture  detail, 
(4)  logical  restrictions  on  possible  target  location.  (5)  target 
shape  and  pattern.  (6)  target  location.  (7)  target  isolation, 
and  (8)  rater  Uas.   Linear  multiple- regression  analysis 
yielded  correlation  coefficients  ranging  from  .75  to  .87  for 
predicting  the  logarithm  of  search  time  and  .87  to  .90  for 
predicting  Judged  target  dUficulty  from  the  12  psychq;>hyslc«l 
Judgments  and  the  2  physical  measures.   Cross  validation  of 
obtained  prediction  equations  resulted  in  average  oorrelatloiis 
of  .67  and  .79  for'search  time  and  Judged  difficulty  reqjwo- 
tlvely.   Raters  were  able  to  make  highly  reliable  and 
seemingly  valid  Judgments  about  complex  perceptual 
characteristics  of  aerial  photographs.   There  was  no 
difference  in  reliability  of  validity  between  ratings  made  by 
photointerpreters  and  those  made  by  untrained  students. 
(Author) 
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AD-601  377 
OTS  Prloe  $1.36 


DlT.  at 


Bolt  Beranek  and  Newman,  Inc.,  Cambrld0B.  Mass. 

INFORMATION  PROCESSING  IN  A  COMPLEX  TASK 

UNDER  SPEED  STRESS. 

Final  rqit. 

by  Alexander  Z.  Weiss  and  Linda  S.  McElroy.   May  64, 

44p   BBN  1129 

Cootraot  AF19  604  8449.   ProJ.  7682,   Ta^  768201 

ESD  TDR64  391  I 

1 1   Unclssslfisd  report 

Descriptors:  (*Declsion  making.  Stress  (Physiology), 
(•Stress  (Physiology),  Decision  making),  (•Performance 
(Human),  Reaction  (Psychology),  Experlnental  data. 
Human  engineering.  Behsvlor.  Memory.  Display  systems. 
Test  methods.  Analysis  of  varlanoe,  ErMrs,  Velocity, 
Psychometrics. 

Dlfterential  etteots  of  speed  strsss  were  poui^  in  a  oom- 
plex  task  including  five  Informstloo  prooMslng  activities 
differing  in  (a)  spatial  and  temporal  uncertainty  of  events 
requiring  response,  (1^  location  in  display  channels  varying  in 
fr«<;pi«ncy  of  ooourrenoe  of  response  sventB,  (c)  sbort-term 
memory  requirements,  and  (d)  perceptual  requirements  in 
event  recognition.  Hl^ily  praotloed  Ss  w«re  found  to  have 
evolved  a  priority  strategy  based  primarily  on  frequency  of 
response  events  In  different  display  loosttons.  High  frequency 
tasks  not  requiring  search  were  relatively  impervious  to 
stress  effects.   Lower  frequency  events  ooourrlng  In  low 
priority  display  locations  gave  rise  to  po«r«r  performance 
at  all  levels  of  stress.  Sl^ilfioant  performance  decrement 
under  stress  occurred  first  In  the  most  complex  low  prob- 
ability task,  which  required  search  and  sbort-term  memory. 
The  results  were  Interpreted  as  being  similar  to  findings  In 
studies  of  vlgllanoe  behavior  and  statf stlaal  decision  theory. 
(Author) 


AD-601  410  Dlv.  28 

OTS  Price  $0.50 

VanderbUt  Univ.,  Nashville,  Tenn.  , 

THE  EFFECTS  OF  ROLE-PLAYED  EMOTION  ON  Ss' 

AFFECTIVE  REACTIONS.  INTBLLECTTjIAL  FUNCTIONING. 

AND  EVALUATIVE  RATINGS  OF  THE  ACTRESS. 

Technical  rept.  no.  18 

by  Carroll  E.  Issrd.  Nov  63,  12p 

CoBtraot  Nonr2U9  03 

Unclassified  report 

Descriptors:  (*Emotlens,  Analysis),  (*B*havlor, 
Analysis),  Sodsl  psychology,  Resction  <psyobology). 
Attitudes.  Psycbometrlcs,  Adjustment  (Psyobologjr)* 

The  basic  postulate  underlying  this  study  Is  that  positive 
affect  fadUtstes  oonstruotlve  behavior  or  effective  functioning 
while  negative  affect  inhibits  or  decreases  oonstruotive 
behavior.  Previous  studies  have  shown  that  the  experimenter's 
(E's)  positive  and  negative  treatmsnt  of  $  results  In  dlffaren- 
tlal  ratings  of  E  and  dlfferentlsl  peifornunoe  on  Intellaetual 
tasks.  The  present  etudy  was  an  attempt  to  esttsod  this  line  of 
Investigation  testing  whether  tbe  portrsyel  of  poettive  and 
negative  emotion,  not  dlreotljr  ej^reesed  toward  S,  would 
affect  subjective  feelings,  Intezpereonal  perception,  and 
Intellectual  functioning.  An  esperlenoed  actress  portrsyed 
the  part  of  an  enttauslaetlc  person,  a  warm,  friendly  person, 
(positive  rolee),  an  angry  pereon  and  a  fearful  pereon  (nega- 
ttve  roles).  Blgtat  8e  were  paired  with  tHe  aotreee  In  eaoh  of 
the  four  rolee.  Combining  tbe  two  poeltDve  roles  and  tbe  two 
negative  roles,  slgnlfioant  differenoee  were  obtained  on  rat- 
ing of  the  aotreee  and  poeltlveness  of  self  reported  feelings 
(luring  the  experiment.  The  difference  la  intellectual  function- 
ing qiproached  significance  at  the  convestlonal  level.   P  was 
approximately  .07  when  tbe  three  Intelleetual  tasks  were  con- 
sidered simultaneously.  (Author) 


AD-601  411 
OTS  Prloe  $0.75 


Dlv.  28 


VanderbUt  Univ.,  Nashville,  Tenn 

EFFECTS  OF  AFFECTIVE  PICTURE  STIMUU  ON  THE 

LEARNING,  PERCEPTION,  AMD  AFFECTIVE  SCALE 

VALUES  OF  PREVIOUSLY  NEUTRAL  WORDS. 

Teotaoloal  rapt.  no.  19 

by  Carroll  E.  Ixard,  William  Uvaey,  Eugene  Cherry,  Gordon 

Hall,  and  Patrlela  Wall.  Nov  63,  2^ 

Contract  Nonrai49  03 

Unclassified  report 

Deeorlptors:  (*Word  association.  Learning),  (•Perception. 
Verbal  behavior),  (•Learning,  Visual  perception),  (•Pic- 
tures, Reaction  (Psyohology)),  Emotions. 

An  attempt  was  made  to  study  tbe  differential  effect  of 
positive  and  negative  affeot  with  degree  of  affective-arousal 
equated  for  the  two  conditions.   The  basic  procedure  was  a 
paired  associates  learning  task,  in  which  affective  picture 
stimuli  were  associated  with  neutral  words. 


AD-601  412 
OTS  Price  $0.50 


Dlv.   28 


VanderbUt  Univ..  NashvlUe.  Tenn. 

THE  RELATION  OF  SELF-ESTEEM  TO  INDICES  OF 

PERCEIVED  BEHAVIORAL  HOSTILITY. 

Technleal  rept.  no  20 

by  Stanley  R.  Wayne.  Nov  63,  18p 

Contraot  Nonr2149  03 

Unclassified  report 

Deeorlptore:  (•Behavior,  Analysla),  *Attitudes.  Psychomet- 
rica.  Emotions,  Social  psychology.  Adjustment  (Psychology). 
Abnormal  psychology,  Test  methods.  Personality, 
Analysis, 

The  »illivanlan  hypotheels  of  a  negative  relationsh^  between 
self-esteem  and  boetillty  was  teeted  by  intercorrelatlng  two 
measuree  of  self-esteem  with  two  meaaures  of  hostility,  one 
a  behavior  rating  Index,  the  other  a  ploture  deeortptldn  tecb- 
nlque.  With  100  eubjeeta.  sooree  were  obtained  for  six  sub- 
▼arletlee,  two  dimensions  and  one  global  aqiect  of  boetUlty. 
The  negative  eelf-eeteem— boetillty  relatlonataip  was  fbund  to 
be  ooottngeat  upon  tbe  self-eeteem  measure,  boetillty  instru- 
ment and  dlmeaslon  ot  boetillty.  The  SulUvaaian  hypoOweis 
lulled  to  boetlle  aotloaa  and  emotlone  In  Interpereonal  be- 
havior and  to  peroeiTed  boetlle  actions  in  tbe  teet  eltustlon  as 
thsee  were  aeaoolated  with  lower  degreee  ot  seU-eeteem. 
HoetUe  emotlone  In  tbe  teet  eltuatloa,  however,  were  associ- 
ated with  higher  self-esteem.  Tbus  self-esteem  was  related 
to  a  rejeotloe  at  socially  unaooeptable  and  injurious  expree- 
slons  of  hostility  but  also  to  an  Inoreased  availability  of 
boetlle  emotions.  (Author) 
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VanderbiU  Univ.,  NasbvlUe,  Teon. 

THE  EFFECTS  OF  EXPERIMENTER  ATTITUDES  AND 

FEEUMOS  ON  RESPONSE  TO  PAINFUL  STIMULATION. 

Technical  rept,  no.  21 

by  Carroll  E.  Izard  and  WUllam  J.  Uvsey.  Feb  64.   16p 

Contraot  Nonr2U9  OS 

Unolaeslfied  report 

Deeor^itors:  (•Attitudes,  Stimulstlon),  (•Pain.  Attitudes), 
Psycbc^hysiology,  Electric  currents.  Leamtog,  Recall, 
Emotions,  Behavior,  Adjustment  (Psychology),  Reaotian 
(Psychology),  Anxiety. 
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The  bjrpottaests  was  that  the  more  positlye  th^  experimentor's 
(E's)  attitude  and  expressed  affect  toward  Ss  receiving  painful 
electric  shock,  the  more  positive  would  be  their  subjective 
experience  and  the  greater  their  learning  efficiency.   E's 
attitude  and  expressed  affect  for  three  lndepend«it  groups  of 
16  Ss  each  was  positive,  neutral,  and  negative,  respectively. 
The  principal  dependent  variables  were  paired-associates 
learning,  recall,  and  post-experimental  subjective  ratings  of 
hostility  and  anxiety.   Significant  differences  between  the 
positive  and  negative  groups  on  learning,  recall,  and  hostility 
were  in  the  predicted  direction.   The  subjective  ratings  of 
hostility  and  the  learning  and  recall  measures  supported  the 
notion  that  the  positive  and  negative  groups  conceptualized 
and  responded  to  the  painful  stimulatiop  in  a  different  way. 
(Author) 
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VanderUlt  Univ.,  Nashville,  Tom. 

CHANGES  IN  PERCEPTION  OF  AND  EMOTIONAL  RESPONSE 

TO  STIMUU  AS  A  FUNCTION  OF  PAIRING  WITH  POSTTIVE 

AFFECT, 

Technical  rept.  no.  22 

by  Gordon  F.  Hall  and  Carroll  E.  Izard.  Jan  64,   22p 

Contract  Nonr2149  03 

UacUssified  r^>ort 

Descriptors:  ('Emotions,  Analysis),  (*Behavlor,  Analysis), 
Attitudes,  Learning,  Adjustment  (Psychology),  Reaction 
(Psychology),  Stimulation,  Social  psycbolosy,  S«>8ory 
perception.  Visual  perceptton. 

This  study  was  designed  around  McClelland's  description 
of  the  process  of  motive  formation.    Positive  affect  was 
aroused  by  (1)  monetary  reward,  (2)  relief  from  cold  press, 
and  (3)  verbal  reinforcement  in  a  test  of  social  perception.  In 
each  of  these  treatments  the  subject  was  brought  into  contact 
with  some  pictures  of  people  during  the  arousal  of  positive 
affect.   The  generaL  hypothesis  was  that  these  pictures  would 
come  to  redintegrate  the  positive  affect  in  the  subject  when 
he  viewed  them  later.   It  was  expected  that  this  emotional 
response  would  affect  the  subject's  behavior  toward  the  pic- 
tures.  The  specific  hypotheses  were  (1)  the  subject  would 
spend  more  time  looldng  at  a  treated  picture  than  an  un- 
treated picture,  (2)  in  the  stereoscope  the  subject  would  have 
a  greater  tendency  to  see  a  treated  picture  as  standing  out 
over  an  untreated  picture  in  binocular  rivalry  with  it,  and  (3) 
tiie  subject  would  rate  his  emotional  reaction  to  the  pictures 
as  being  more  positive  than  the  baseline  set  by  pre-treatment 
ratings.   The  results  were  equivocal.   The  failure  to  obtain 
the  predicted  results  was  attributed  to  underestimating  the 
retjulrepieots  for  associating  (attaching)  positive  affect  to 
previously  neutral  stimuli.   The  study  defines  somer  of  the 
limits  to  the  conditions  for  learning  within  the  framework 
of  affectijre- arousal  theory.   (Author) 
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Interpretations  and  pertinent  data  on  the  clustertag 
phenomena  obtained  in  previous  experiments  are  reviewed 
in  order  to  determine  why  subjects  reorganize  matertal  la 
recall.   Whan  variables  which  augment  or  diminish  the 
effects  of  pre-eatabllsbed  association  and  catefory 
relations  on  Intellectual  processes  were  contrasted, 
prominent  relationships  reduced  subjective  organization. 
In  word  pair  experiments,  category  relations  and  strong 
association  tendencies  excluded  Idiosyncratic  bases  of  organi- 
zation.  When  associational  and  categorical  relations 
between  members  of  a  word  pair  provided  a  basis  for 
clustering  in  free  recall  alternative  to  the  bases,  subject 
effected  subjective  organization  or  idiosyncratic  pairing. 
Although  relatively  highly  associated  pairs  carried  most  cf 
the  clustering,  synonjrms  did  not  represent  effective  cate- 
gorical groups,   ^wciflo,  conflicting,  and  inappropriate 
modifiers  disrupted  associational  and  categorical  relation- 
abipB,  thus  decreasing  clustering.   Since  an  induced  set  and 
the  homogeneity  of  lists  may  influence  the  use  of  certain 
inter-word  relations,  the  entire  range  of  the  intentionallty 
variable,  from  incidental  learning  to  speolfio,  induced  s^, 
should  be  examined  in  order  to  fix  precisely  the  conditions 
under  which  pre-established  assoclatioos  and  oatesories  wUl 
sad  will  not  work. 


Pennsylvania  State  Univ.,  University  Paj^c 

ON  SOME  FACTORS  IN  THE  ORGANIZATIONAL 

CHARACTERISTICS  OF  FREE  RECALL. 

Technical  rept.  no.  1 

by  Charles  N.  Cofer.   May  64,   4%> 

Contract  Nonr656  30 

Unclassified  report 

Report  on  Learning.  Retention,  and  Recovery  of 
Meaningful  Materials. 

Descriptors:  ('Psychology,  Recall),  (^Recall,  Psychology), 
(*Word  assodaticm.  Memory,  Learning.  Retention. 
Reaction  (Psychology),  Verbal  behavior. 


AD-601  456 
OTS  Price  $1.60 


Div.   28.  16 


Harvard  Univ..  Boston.  Mass.   Medical  ScfaooL 

MANIFEST  ANXIETY.  AMPHETAMINE  AND 

PERFORMANCE. 

by  Martin  Weitzner.  1963,  1^ 

C<mtract  DA49  1^MD2136:  Grant  PHS  G  M987 

Unclassified  rapoxt 

Descriptors:  ('Anxiety,  Amphetamines),  ('Amphstamines, 
Anxiety),  Abnormal  psychology,  Psycbometrics,  Perform- 
ance tests.  Performance  (Human),  Drugs.  Psychotropic 
agents.  Sympathomimetic  agents,  Neuroees. 

The  major  purpose  of  this  research  was  to  determine 
whether  administration  of  amphetamine,  a  drug  assumed  to 
increase  drive  levril,  alters  performance  in  ways  consonant 
with  drive  theory.   The  results  obtained  support  earlier  find- 
ings that  hi^  the  Taylor  Manifest  Anxiety  Scale  (MAS)  sub- 
jects perform  better  than  low  MAS  subjects  on  nonoompetlttve 
paired-associates  lists,  whereas  the  low  MAS  subjects  are 
superior  on  oonqietitive  lists.   High  MAS  subjects  tended  to 
be  superior  on  the  simple  and  inferior  on  the  dUfioult  oodlBg 
test,  but  these  effects  were  not  stattstically  significant. 
Amphetamine  significantly  improved  performance  on  the 
noooompetttive  paired- associates  list  and  the  simple  codtag 
test.   The  failure  of  amphetamine  to  produce  a  si^aiflcaat 
effect  on  either  the  conqietitive  paired-associates  list  or  the 
difficult  coding  test  does  not  support  expectations  based  on 
drive  theory,  but  does  add  to  the  accumulating  evidence  that 
relatively  high  level  intellectual  functions  are  not  influenced 
by  anqjhetamine.   The  significant  improvement  in  perform- 
ance on  the  pursuit  rotor  test,  due  to  amphetamine,  and  the 
progressively  greater  discrepancy  between  amphetamine  and 
placebo  performance,  over  time,  are  both  consistent  with 
earlier  literature. 


AD-601  575 
OTS  Price  $0.50 


Div.  38 


Human  Engineering  Lab.,  Aberdeen  Proving  Ground,  Md. 
COMBINING  CHECK-REAMNG  ACCURACY  AND  QUANTI- 
TATIVE INFORMATION  IN  A  SPACE-SAVING  IXSPLAY. 
by  Sidney  G.  Dashevsky  and  Lynn  C.  Oatman.  Dec  63,  14p 
HEL  TM17  63 

Unclassified  report 

Descrtptors:  (*Diaplay  sjrsiems.  Design).  ('Reading, 
Performance  (Human)).  Human  engineering; 
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PSYCHOLOGY  AND  HUMAN  ENGINEERING  -  Division  28 


Four  dial  displays  were  compared  in  a  dheck-reading  task. 
Clxoolar  tad  eeailelrouUr  dials  were  sttuctured  to  yield 
•ttter  qiulltstlve  or  qjantttative  Infoimstion.   The  circuUr- 
qualttatlve  dial  dUqday  was  oompared  wMi  the  circular-quanti- 
tative dlaplsjr.  The  semlclroalar-<iuaUtAtlve  dial  display  was 
oompered  with  the  semlolroalar-quantitstlve  display.  The 
r— Oti  Indicate  that  dial  dispUys  can  be  structured  to  yield 
qualltitlTe  sad  quantttstive  Information  in  a  space-saving 
dHapUgr  whUe  malntstnlng  etOoient  subject  performance. 
(Aulboif 


AO-M1S9S 
OTS  Prioe  $1.75 


Dhr.  $8,  15 


EAiostlonal  Testing  Service,  Princeton.;  N.  J. 
NON-INDBPXNDBNCS  IN  SUBJBCTTVEiUY  RANDOM 
BINABT  SBQUBNCSS, 
tagr  Oevld  L.  Brown.   May  64.  70p  RB-«4»27 
OOBtraot  Noarl858  15:  Grant  NSF  G228a9,  Proj.  NR150  088 

Unclassified  report 

Project  on  Mathematical  Techniques  in  Psychology. 

DsecrtptorM    (•Sequences.  Psyohometrlos),  ('Psycho- 
Biotrlos.  Sequences),  Statistical  analyais.  Analysis  of 
▼exisaoe.  ProbahlUty.  Mathematloal  nodeU.  Sequential 
analysis.  Resotton  (Psychok>gy),  Sensoay  perception. 
Pexfonnanoe  (Humaa),  Pattern  reoo^tton.  Group 
dijnunlo;  Sludants.  Psychology.       ^  | 

la  experiments  which  require  the  production  of  binary 
MirwDoes  by  subjecU,  it  has  been  found  rq;>eatedly  that  tiie 
lalozpretatlon  of  experimental  results  depends  critically  upon 
the  nature  of  nonrandom  sequential  patterning  among  sucoes- 
atn  rsipouass.   Bxamplee  from  the  lltekmture  are  discussed, 
where  sn  experiment  was  originally  mlsUtetpreted  because 
lalerieaponse  pattering  was  not  oonsldpred.  This  pattemii^ 
has  become  an  object  of  study  in  itself.  It  has  been  suggested 
(BoM  sad  Levy.  1958)  that  the  lei^th  of  Ite  sequence  of  xe- 
VOMMls  an  Important  determinant  of  tie  nature  of  the 
Intel  leepouss  pattenlng.  Differences  between  subjects  in  the 
type  of  patterns  produced  have  also  boon  reported.   In  addi- 
tloa.  the  nature  of  patterning  has  been  found  to  vary  depending 
i90n  the  instructions  given  a.id  the  expetfcnental  procedures 
used.   The  present  study  was  designed  to  evaluate  the  impor- 
taaoe  of  these  three  variables  (sequence  length,  subjects,  and 
laetiuotlons). 


of  miaots.  Urbana. 
SUC- 


AD-601  680  DIT.  $8 

OTS  Prlo^  $1.28 

Group  Bftectiveness  Reeearch  Lab.,  Ualk 

RELATIONS  BETWEEN  TASK  AND  INTEtlPERSONAL 

CESS  AMD  QBOUP  MEMBER  ADJUSTMf  HT, 

Teofaalotl  rept.  ao.  18, 

fegr  Do]^  W.  Bishop.  Apr  64,  49p 

COBtrsot  DA49  19SMD$060 

Uaolasslfled  report 

Oeeorlptors:  COroup  dynsmlos,  Efteottveoees),  ('Adjust- 
BMot  (Psyohology).  (*Soolometrics),  Puojeottve  tech- 
nUfim,  PersoaaUty.  Behavior.  Stress  (Psyobology),  Per- 
osptloa  (Psychology),  Performance  (Humsn). 


This  study  inveetigated  whether  success  in  interpersoosl 
relstlops  sad  suooees  on  sn  assigned  group  task  were 
positively  related  to  the  adjustment  of  group  members.  Task 
nooess  was  defined  In  three  ways:   (1)  subjeottvely.  the  mem- 
ber's rstlag  of  perceived  suooees  on  the  task,  (2)  objectively, 
Indspeadeat  judges'  ratings  of  the  group's  product,  and  (3)  ex- 
perlBMBtaUy.  a  oootrol  vs.  an  external  stress  condition  where 
■objects  were  obeerved  by  a  high-ranking  superior  and  told 
that  th«y  had  dooe  relatively  poorly  on  the  task.  Ihteipersonal 
MooeM  WM  also  dsOaed  la  three  wsysi  (1)  subjeottvely,  the 
member's  nttags  of  how  well  be  wss  able  to  work  with  the 
other  group  members,  (2)  obfeottvely,  the  esteem  which  each 
member  received  from  the  other  groiq>  members,  and  (3)  ex- 
perimentally, the  oootrol  vs.  an  internal  stress  condition  where 
"Mwnbers  dlsoussed  a  problem  that  was  relevant  to  their  dlf- 
fsreotlal  statuses.  The  study  also  inveetlgsted  whether  the  sd- 
Justmeeft  of  persons  Idsotified  as  task-oriented  was  primarily 
related  to  tsak  suooees  sad  whether  the  sdjustmnt  of  inter- 
■otloo-orleoted  persons  was  primarily  related  to  interpersonal 
Buocess.  The  results  showed  that  members  who  experienced 
either  (1)  high  subjective  or  experimental  task  success  or 
(2)  high  subjective  or  objective  interpersonal  suooees  were 
Diore  satisfied  with  group  membership  and  perceived  the  groiv 
stmoqihere  as  more  pleasant  than  did  meaibers  who  expert- 
SDoed  any  of  theee  forms  of  low  success.  (Author) 


AD-601  672 
OTS  Price  $1.00 


Div.   28,  32 


Akron  Univ..  Ohio. 

DECiaON-MAKINO  IN  BILATERAL  MONOPOUSTIC 

BARQAINIMQ. 

Teohaloal  rspt.  no.  1, 

by  Norman  F.  Washburne.  Emlle  Grunberg,  aad 

Robert  Black.  1964.  3ap 

Contract  Nonr4302  00,  Proj.  NR177  356 

Unclassified  report 

Descriptors:  (*Bargalnlng.  Decision  making),  CDecislon 
making.  Bargaining),  Social  psychology.  Errors,  Sources. 
Job  analysis.  Environment,  Pnoestton,  Eponomlos,  Costs. 

R  was  confirmed  that  where  informstlon  is  coii4>lete,  a 
pair  of  faUateral  monopollstlo  bargainers  will  reach  a 
bargain  at  a  spectficiaUy  predictable  prioe  and  quantity. 
Elgbt  haslo  types  of  sources  of  error  in  problem-solving 
sre  suggeeted.  These  are  derived  from  a  notion  that  the 
environment  of  a  human  task  can  be  considered  to  have  four 
tmptci»t  lAyslcal,  internal,  social,  and  cultural;  and  that 
ttM  aorironmsBt  of  any  task  at  any  specific  time  coosists 
of  that  whloh  U  peroeived.  and  that  vrtdcdi  is  aot.  and  that 
which  is  relevant  to  the  tssk  sad  that  which  is  aot.  It  is 
hypothesized  thst  error  sod  inaffioleaoy  in  problem-solving 
arise  from  a  lack  of  congruence  between  perception  and 
relevance  in  any  of  the  f^  aqieots  of  environment.  Two  of 
thetypoa  of  souroee  of  error  are  introduced  into  the  bargain- 
ing sitostlon:  (1)  peroeived.  Irrelevant  social  relations,  and 
(2)  usperoeived,  relevant  cultural  entities.   The  former 
reduced  berfalnlng  effioleaoy.  aad  the  latter  reduced 
bergainiag  aoouraoy.  (Autbor) 
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Division  2ft  -  QUARTERMASTER  EQUIPMENT  AND. SUPPLIES 


29.   QUARTERMASTER  EQUIPMENT 
AND  SUPPLIES 

AD-Ml  0«5  DlT.  39 

OTS  Prio«  $1.26 

Navy  B]9«rlmMiUl  DlTlac  Unit,  U.  S.  Nav»l  SUtlon. 

WaaUagton,  D.  C. 

A  STUDY  OF  CABBON  OIOXIDB  XUMIMATIOM  TBOM 

9CUBA,  WITH  STANDARD  AMD  UOtXFOJ)  CAMISTBRS  OF 

THE  U.  S.  NAVY  CLOaD-dRCtJIT  0X70BM  RB. 

Raaearob  rept. 

toy  M.  W.  QoodnuD.  1  May  M.  Mp 

Pro].  POll  06,  Taak  3380 

NBDU  164 

UnolaaaUlad  report 

Deaerlptora:  (^Broattaliif  apparatua,  OaqrfaB  aqalpmant), 
(*Carben  dloxUla,  Atoaoipttoa),  Naral  aqulpnuMt,  Uadarwatar 
•qulpmant,  ProtaetlTe  maak  oanlatora,  Controllad 
enrlronmant,  Oaalgn,  Styrao*  plaatloa. 

Tha  oaalatar  from  a  U.  S.  Nary  Standard  OxrW^  Cloaad- 
ClTOult  BreatUag  Apparatua  waamodlfiad  to  asoomodate 
raducad  loada  of  paUat  Baralyma.  Polyatyraaa  roda,  loaartad 
Iflofltudiiially,  war*  uaad  to  oooiqyy  tba  vaoatad  latraoaalatar 
apaca.  In  a  controllad  laboratory  aBTlroiiiiMBtt  "oil  with  a 
maohanical  raaplrator  for  ttaa  almulaMon  of  raq^lratory  and 
C02  production  ralnaa,  tha  ralatloiMfatpa  batwaau  ahaorbaot 
walffat  and  awlmmlng  doratlon  ware  datarmlnad.  Anumbarof 
oaalatar  ilaaign  and  ahaorbaot  function  oharaotarlattca  wara 
ooQCurrantly  atudlad. 


AD-601  047  DlT.  M,  3,  14 

OTS  Price  |«.60 

PMC  Corp.   [Naw  York]  . 

A  STUDY  TOR  RBflDTANCX  OF  CONTAINBB8  TO  CHKMI- 

CAL  WARFARE  AOBNT8. 

Rapt.  BO.  2  (Final).  24  May  61-22  May  62 

by  John  L  Starana  and  Bdward  F.  OnroU.  May  62.  9«p 

ContnMt  DA19  129vnl7M.  Pro].   7  91  OS  018 

D6BC  RS40 

Vnclaaattlad  report 

Deaerlptora:   (•Cootalnara,  Paoklng  matesiala),  (*Paokln( 
matarlala.  ParxBaablllty).  (*Polyathylaoa  plaattoa,  Con- 
talnara).  («CaUuloalo  plaatloa.  CoBftalaan),  («Ch«mioal  war- 
fare afaota.  PenatratlOD),  Olyoola,  Plaatloa,  Fllma.  Olaaa. 
Stafatllty,  Bnzymaa,  CboUnaateraaa  InUbitora. 

Twenty-three  aamplaa  repreeentlng  nine  dlfterant  typaa  of 
paokaglag  nutarlala  were  teated  for  realataoee  to  permeation 
by  five  aelaeted  ohamloal  warfare  agenta.  A  teat  ayatam  waa 
developed  which  permitted  a  apeolfic  agent  to  be  placed  dlrecUy 
In  contact  wltti  the  teat  film.  Tha  permeability  of  tha  film  waa 
than  eatlmatad  by  ooUectlng  and  maaaurlng  tba  agent  which  waa 
found  to  paaa  throu|^  tha  film  Into  an  adjacent  chamber. 
(Auttior) 


AD-601  044 
OTS  Price  10.78 


DlT.  29.  16 


NaTal  Medical  Raaearoh  Inat.,  Bett>eeda>  Md. 

THERMAL  PROTECTION  DURINO  IMMBR8ION  IN  COLO 

WATBR. 

Raaearoh  rept.  no.  1       ' 

by  E.  L.  Beckman.   27  Mar  64.  2Sp 

Pro].  MR008  13  4001  06 

Unolaaattlad  report 

Preaantad  at  tha  Second  Sympoatum  on  Underwater  Phyal- 
olcgy,  Waahlngtoo.  D.  C.  38-26  Feb  63 

Deeorlptora:    (^Underwater  clothing.  Body  temperature), 
(*Body  temperttore,  Uaderwatar  elottdng),  Bxpoaure,  Under- 
water. ProteeUTe  doOtng,  Healatanoe  (Bleotrleal),  Batterlaa 
and  componaofU,  Wlanireta,  Swlmmlag,  Tbnrmal  oooductlTlty. 
Thermal  Inaulatlon,  Heat,  Woolen  taBttlaa,  Thlckaaae,  Scuba 
dlTera,  Heat  traaafar.  Rubber,  Foam  rubber. 

The  phyaloal  prlao^lea  which  pertain  to  beat  Icaa  from  tha 
bunua  body  whan  Immareed  Is  water  at  lower  tamperaturea 
than  Ita  own,  togather  wltti  the  phyalolcgtoal  martianlama 
wfaiofa  are  aetlTated  In  maintaining  tbarmal  balaaoa  are  re- 
Tlewed  and  related  to  the  problama  of  thermal  balance  of 
underwater  awlmmera.  Data  on  ttia  amount  of  beet  loot  under 
Tarloua  ooodltlona  of  water  lemperahnre,  body  Inaelatlcn,  and 
ratea  of  heat  prodaotlon  are  pieaentad.  The  limited  eflkctlTe- 
neaa  of  Inoreaalng  Internal  and  eatemal  body  Inaulatlon  la 
aetahUabad  by  thla  data.  The  ptopoaal  of  a  method  to  coun- 
teract  tha  body  heat  loaa  of  undaawater  awluuueca  by  tiia  uee 
of  elaotncal  reelatanoe  olotfalag  la  piiaeutaJ  aa  being  f eaalble 
wlthla  tiM  preaaot  atate  of  Uw  art  of  battery  and  blanket 
manufacture.  (Author) 


AO-601  360 
OTS  Price  $0.60 


DlT.   39 


Aeroapaoe  Medical  Raaearoh  Laba.  (6870th),  Wrlght- 
Patteraon  AFB,  Ohio. 

DQNMDIQ  AND  DOFFINQ  THE  PHA8B  B  APOLLO  PROTO- 
TYPE SPACE  SUIT  DURINO  ZERO  QRAVITY. 
by  Edwin  H.  Saaakl.  Apr  64,   Up 
AMRLTDR64  32 

Unolaaalfled  report 

Deecrlptoret  (*Preeaure  aulta,  Aatronauto),  (*Aatronauta. 
Preaeure  aulta).  Time  atudlea,  WelghtteeanaaB,  Barometric 
preeaure.  Human  engineering,  Spaoe  medldne.  Space  flight. 

Time  aoorea  were  recorded  of  a  aubteot  donning  and  dofBng 
a  Phaae  B  Apollo  Prototype  Spaoe  Suit  Inalde  and  outalda  a 
donalng  bag,  while  In  tte  weli^Aleaa  ooodltlott.  The  total 
tlmee  for  each  of  the  three  *'*''^'^  trlala  were.  In  order,  181 
aeeenda  (Inalde  the  bag),  168  aeconto  (outalda  tha  bag),  and 
184  aeoonda  (inalde  the  bag).  DUncultlae  encountered  In 
daadag  tha  ault  are  mentioned.  The  total  time  for  the  one 
dofB^trlal(lnaldetbebag)  waa  only  98  aeoonda.  Neither  the 
bag  nor  tte  apaoe  ault  waa  Tented  or  preeeurtaed  for  the  taeta. 
(Auttior) 
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CH  AND  RESEARCH  EQUIPMENT  -  Division  90 


30.  research  and  research 
equipment! 

AO-600  927  DlT.  SO.  18.  26 

OTS  Price  f  1.00 

Caae  Inat.  of  Tech..  Cleraland,  Ohio. 

TOWARDS  A  QENBRAL  THEORY  OF  STSTEMS.   MODELS 

OF  SUBSYSTEMS. 

Technical  memo.  do.  18, 

\iy  F.  Benaon  and  M.  Qur^  ^Mji .  37p 

Contract  NonrlUl  17 

Unolaaalfled  report 

Deeorlptora:  (*Operatlona  reeearoh.  Mathematloal  modela). 
(♦Mathematical  modela.  Syatama  englneerii^,  (♦Syatema 
eagmaering.  Mathematical  modela),  Modela  (anwilatlona). 
Optimisation,  Model  theory.  Deolaloa  theory.  biTentory 
contra.  Quauelng  theory.  , , 

The  claaalfloatton  of  Operatlcna  ReaearcU  nttdela  Into  eight 
typee  la  arUtraxy  and  largely  tba  reault  of  matorloal 
accident.  The  modela  are  laxvaly  deelgaed  far  uee  with 
ayatema  InTOlTlng  only  one  deolalon  malgar.  The  reeearoh 
deeorlbed  In  thla  report  began  with  tha  Idea  that  Inal^  into 
tha  behaTtor  of  oonplen  ayatema  could  be  obtained  by  a 
aearoh  for  more  general  modela  InTolTlag  two  or  mora  of  the 
eight  model  typea.  A  plaualble  method  of  opUmlxl^  tha 
behaTtor  of  ooavlax  ayatema  la  an  iterattre  procedure  in  which 
each  aubayatem  la  optimized  In  turn.  It  la  ahown  by  example 
that  thla  method  la  unreUaUe  In  that  aTen  whan  the  Iteratioa 
conTergae,  It  doea  not  neoeaaarUy  oonTeoige  to  the  ayatem 
optimum.  Conaequently.  It  U  neoeaaaxy  to  ooaatiuot  modela 
amphaalaee  a  need  tor  mathematloal  daralopment,  particularly 
la  the  aolution  of  partial  dlfterenoe  aquattona.  The  approach 
through  a  compete  model,  howerer,  mlgf*  mlarepreeent  the 
proUema  of  any  particular  daolaton  makKr  alnoe  thla  approach 
impUea  knowledge  of  the  atrateglea  of  each  deolalon  maker  In 
the  ajratam.  It  la  argued  that  the  behaTtor  of  complex  ayatema 
ahould  be  Inreetlgatad  by  almulatlcn  alnoe  the  Intomutlon 
praeented  to  each  deolalon  maker  can  be  glTen  la  tha  form  In 
wfatoh  ha  would  racelTO  It  la  real  ayatemBk  (Author) 


AD-600  988 
OTS  Price  $0.76 


DlT.  30.  9,  31 


DaTld  Taylor  Model  Baaln,  WaaUi^itan,  P,  C. 

FACILITIBS  AND  RESEARCH  CAPABILmBS  HKHI  SPEED 

PHBNOMBNA  DIVBKm,  DAVID  TAYLOR  MODEL  BASIN. 

LANO^BY  FIELD,  VA. 

Reeearoh  and  derelopBieBt  rept. 

by  Roland  E.  Olaon  and  WlUlam  F.  Browaeu.  Apr  64.  2:fp 

DTMB1809 

Unolaaalfled  report 

Deeorlptora:  (*Teet  faolUtlea,  Modal  baaiaa),  (*Model 
baalaa.  taatruraeatatton),  (•NaTal  reeea^h  laboratorlea. 
Modal  baalaa),  Hydrodynamtoa,  Touring  Tehlolea.  TeM 
•tfiiptamA,  Modrt  teato,  Oeelpi,  Openfien. 

The  tewing  baaiaa  uaed  by  the  High  Speed  Phenomena 
DlTlatan.  DaTld  Taytor  Model  Baaln  at  Laag^X  Field, 
Vltglala.  are  deeortbed.  hiformattcn  on  pkyatoal  oharao- 
torlattoa  of  the  baalna,  towing  oarTlagea,towl^  gear, 
model-handling  aqpilpmant,  Inatrumaato.  and  power  aupply 
la  praeented.  A  llat  of  rapoxta  deecrlbtiM^  eonw  of  the  paat 
work  in  theae  faollitiea  la  Included.   (Au^r) 

AO-600  966  DlT.  80,  6,  U,  16 

OTS  Price  10.76 

Llaooln  Lab.,  Maaa.  biat.  of  Tech., 

ANALOG  ORBIT  COMPUTER. 

OroHp  rept. 

by  N.  P.  Smith  and  S.  H.  Wright.  16  Apr  64,  21p  LL  1964  19 

Contraot  AF19  628  600 

BSD  TDR64  49 


Unolaaalfled  report 

Deeorlptora:  (* Analog  oomputora.  Special  purpcae 
oo^wtora),  (•Tracking,  Analog  conqMtora),  (*8atellitee 
(Artificial),  Orbital  trajectortee).  Target  poeltlon  Indteatore, 
Bieotromeohantoal  oonTertera,  Poeltlon  finding. 

The  problem  of  pointing  an  inatrument  on  the  eazth'a  aurfaoe 
at  an  object  in  orUt  about  the  earth  waa  inreatigated.  Necee- 
aaiy  e^reealcna  were  derlTed  for  oalculatliy  contlnuoualy 
axlmuth,  eleratlon.  range,  and  rai«e  rate  from  iqnita  of  inatru- 
ment alto  and  orbit  parametera.  An  eleotiomechantoal  orbit 
ooQvuter  capable  of  performing  the  requlzwd  mathemattoal 
operatlooa  U  deeorlbed.  Teat  reaulto  are  Hated  for  a  almUar 
convutor  uaed  agalnat  a  typical  orbiting  body.   (Author) 


AD-600  978  DIt.   30.  33 

OTS  Prtce  $1.76 

Moore  Sohod  of  Eleotrtoal  Engineering.  UnlT..  of 

PennaylTanla,  Philadelphia. 

A  STATBTICAL  OPTIMIZATION  OF  SEARCH  TIME  IN  AN 

INFORMATICS  RETRIEVAL  SYSTEM. 

taterlm  techntoal  rept. 

by  Philip  Lealle  Lalfor.  Jan  64,  63p   B(SEE64  17 

Contract  Nonr681  40 

Unolaaalfled  report 

Deeorlptora:  (•Informatton  retrtoTal.  Time).  (*Search 
theory.  Optimization),  (*DaU  atorage  ayatema.  Statiatical 
analyala).  Computer  atorage  dcTlcea.  Conqiutora,  Modela 
(Slmulatlona).  Combinatorial  aaalyaia,  NaTal  reaearch. 

The  Magnacard  ayatem  la  uaed  to  atore  large  fUee  of  in- 
Tentory  Information.   It  conaiato  of  a  bank  of  filing  cabinet 
drawera  containing  oadde  ooatedcarda.  each  one  inch  by  three 
Inohee.  whtoh  can  be  read  from  and  written  onto  by  magnetic 
heada  almllar  to  thoae  found  in  tape  reoordera.   Aoceaa  to  the 
atored  information  la  proTlded  through  a  wmohMiiam  which  can 
remoTe  a  drawer  from  the  bank,  read  from  or  write  onto  tha 
carda  In  that  drawer,  and  return  the  drawer  to  the  bank.  Con- 
alderatton  la  given  to  the  orgaalzatlon  of  the  ioTentoiy  fUe 
within  the  drawera.  in  order  to  optimize  the  retrlOTal  time  for 
a  given  number  of  Intorrogatlona  a  of  the  file.  For  a  glTen 
aiae  f  and  a  glTen  number  of  intorrogatlona  a.  in  a  time 
period  T.  there  ia  a  Talue  d  which  will  minimize  the  zTerage 
time  to  •aOafy  the  a  requeaU.  (Author) 


AD-600  979 
OTS  Prtoe  $1.00 


DlT.   30,  18 
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Moore  School  of  Blectxtoal  Engineering.  UnlT..  of 

Pennaj^Tania,  Philadelphia. 

AN  EXECUTIVE  PROGRAM  FOR  MULTIPLE  CONSOLES. 

biterlm  techntoal  rept. 

toy  N.  S.  Prywea  and  0.  H.  Miller.  36  Mar  64.  31p 

M8EE  64  13 

Contraot  Ncnr861  40 

Uaolaaalflad  report 

Deeorlptora:  (*Data  prooeaalag  ayatema,  Speciflcationa), 
.  (•Remote  control  ayatema.  Date  prooeaalag  ayatema), 
(•Programmiag  (Cemputera),  Programmiiy  la^vagea), 
•CompUera,  Computere,  Muttipto  operatton.  Naval  zeaeareh. 
Loglatloa,  Information  retrleral. 

Thla  report  to  the  apecUtoatton  of  a  reTialon  of  the  NaTal 
ATlatlon  »qiply  Offloe  (ASO)  IBM  1410  data  pzocee8li«  aya- 
tem. Tha  object  of  the  rerlalon  to  two-fold:  (a)  to  permit  tiia 
computer  to  be  controlled  throi^  the  uae  of  a  aet  of  remote 
input-output  atattona  with  tha  aame  accuracy  aa  that  of  con- 
trolling It  ttueugh  the  mala  oonaole.  and  (t^  to  require  ttw 
preeentatlon  of  all  requeato  la  a  alna-part  flexUble  liyut 
fomat.  BeTlaton  of  the  ayatem  entalla  the  conqdete  redeeiga 
and  raprogrammlag  of  the  exeeutlTe  routtae.  aa  weU  aa 
patohiag  all  worker  programa  for  oonq;>atlbUlty  with  the  new 
exeoutlTe  routine.  (Author) 
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AD-600  980  Dlv.    30.  32 

OTS  Price  $1.00 

Moore  School  of  Electrical  Engineering  Univ..  of 

Pennsylvania,  Philadelphia. 

THE  ORGANIZATION  OF  FILES  FOR  COMMAND  AND 

CONTROL. 

Interim  technical  rept., 

by  N.  S.  Prywes.    25  Mar  64,    38p   MSEE  64  12 

Contract  NonrSSl  40 

UnclaMified  report 

Descriptors:''  f*Documentatlon,  Information  retrieval), 
(♦Information  retrieval.  Documentation),  (*Command  and 
control  systems.  Operations  research),  Real  time.  Computers, 
Multiple  operation.  Data  processing  systems.  Data  storage 
systems.  Naval  research. 

This  paper  considers  the  problem  of  maintaining  large  files 
describing  complex  and  widespread  operations  in  a  computer 
as  well  as  storing  and  retrieving  the  necessary  information  in 
real  time.   The  requirements  are  first  stated  generally,  in 
terms  of  the  hierarchy  of  the  organization,  hierarchy  of  the 
computers  used,  the  language  of  commimication  with  tl>e  file 
and  the  retrieval  and  updating.    The  paper  then  turns  to  a  more 
detailed  description  of  specific  features  and  techniques.   Three 
types  of  files  are  considered:  Resources  File,  Plans  File,  and 
a  Technical  Library  FUe.   The  organization  of  each  file,  use  of 
trees  and  lists  and  loading  of  files  are  described.    Techniques 
are  given  for  retrieval  by  position  in  an  organizational 
hierarchy,  cross  referencing  between  files,  and  the  creation  of 
a  thesaurus  and  a  classification  system.    (Author) 


AD-601  009  Dlv.  30 

OTS  Price  $11.00 

Office  of  Aerospace  Research,  Washington,  D.  C. 
UNITED  STATES  AIR  FORCE  RESEARCH  AND  OTHER 
PROGRAMS  OF  THE  OFFICE  OF  AEROSPACE  RESEARCH 
FOR  FISCAL  YEARS  1964-1965. 
by  Don  R.  Ostrander.    1964,  148p 

Unclassified  report 

Descriptors:     (*Air  force  research.  Research  program 
administration),  (^Research  program  administration.  Air 
force  research).  Armed  forces  budgets.  Scientific  orga- 
nizations, Scientific  research.  Propulsion,  Materials, 
EUectronlcs,  Aerodynamic  characteristics.  Astrophysics, 
Geophysics,  Matltematics,  Psyctvlogy.  Biology. 

Cpntents: 
Propulsion 
Materials  research 
Electronics 
Aeromectumics 
Environmental  sciences 
Mathematical  sciences 
Psychological  and  social  sciences 
Biological  and  medical  sciences 
Exploratory  Development 
Aerospace  environment 
Advanced  Research  Projects  Agency 
Defense  Atomic  Support  Agency 

Other  exploratory  development  work  performed  for  AF9C 
OAR-NASA  efforts 

AD-601  013  Dlv.  30.  2 

OTS  Price  $1.60 

Bureau  of  Mines,  Washington,  D.  C. 

BIAXIAL  DEVICE  FOR  DETERMINING  THE  MODULUS  OF 

ELASTICITY  OF  STRESS-RELIEF  CORES, 

by  John  Fitzpatriclc    1962,  17p 

BM  RI6128 

Unclasaifled  report 


Deacriptors:     (*Measuring  devices  (Electrical  and  Elec- 
tronic). Design),  (*Elasticity,  Measuring  devlces(Eleotrical 
and  Electronic),  Geophysics,  Well  logging,  Rock  (Geology), 
Stresses,  Loading  (Mectianics),  Hydraulic  systems.  Mining 
engineering. 

A  device  was  developed  thj^  pemolts  the  determination  of 
the  modulus  of  elasticity  of  the  stress-relief  cores  obtained  in 
the  process  of  maldng  in  situ  stress  measurements.   This  de- 
termination is  msde  by  hydrauUcslly  loading  ttis  sxtenisl  sur- 
face of  tlte  stress-relief  cores  and  by  maasuring  the  corre- 
sponding borehole  deformation.    The  theoretical  relationship 
between  the  borehole  deformation,  the  applied  pressure,  and 
tlie  modulus  of  elasticity  is  presented.   Also,  experimental  re- 
sults obtained  from  measurements  on  a  simulated  stress- re- 
lief core  are  given.   Because  of  the  symmetrical  loading  ob- 
tained with  tUs  device,  the  isotropy  of  the  core  material  can 
be  evaluated.   With  this  device  it  is  also  possible  to  study  the 
effect  of  eccentricity,  that  is,  the  effect  within  cores  in  which 
the  inner  bole  is  not  coincident  with  the  long  axis  of  tlie  speci- 
men. (Autlx>r) 


AD-601  052 
OTS  Price  $2.50 


DlT.   30.  28 


CryoVao,  Inc.,  Columbus,  Ohio. 

RESEARCH  STUDY  OF  THERMODYNAMIC  SYSTEMS  FOR 

TEMPERATURE  CONTROL  OF  HEAT  SINKS  IN  SPACE 

SIMULATION  CHAMBERS. 

Technical  documentary  rept.,  IS  Mar  63-15  Apr  64 

by  C.  B.  Hood,  Jr.,  W.  W.  Vogelhuber,  C.  B.  Barnes,  and 

R.  F.  Barron.    Jun  64,    112p 

Contract  AF40  600  1032.  Pro].  7778     Task  777801 

AEDC     TDR64  121 

Unclasslfled  report 

Descriptors:  (*Heat  sinks.  Temperature  control),  (*Spaoe 
environmental  conditions,  Slmulatfon),  (*Cold  environment. 
Heat  sinks).  Liquefied  gases.  Nitrogen,  Helium,  CryopumpiBf, 
Analog  systems.  Ttaennodynamlcs,  Heat  transfer.  Costs. 

Several  systems  which  could  be  utlllxed  for  effecting  temper- 
ature control  of  the  heat  sink  suifeoes  in  the  range  between 
20K  and  373K  were  examined.   Also,  wiiere  several  systems 
could  provide  the  same  temperatures,  an  economical  comparison 
was  made.   Thus,  tlie  first  cost  and  operating  cost  of  an  air 
separation  plant  was  compared  to  a  nitrogen  rellquefier,  and 
the  break-even  point  between  a  nitrogen  ndlquefler  and  a 
nitrogen  suboooled  circulation  system  was  evaluated.   Con- 
siderable attention  was  also  given  to  a  more  besic  consideration, 
that  is,  to  determine  tlte  relationship  Iwtween  the  beat  sink  tem- 
perature and/or  temperature  profile  and  the  simulator  per- 
formance or  capability.   The  areas  of  ciyopumplng,  vehicle 
equilibriimi  temperature  and  the  simulation  temperature  error 
as  determined  by  an  electrical  network  analogy  were  investigated. 
In  addition,  several  generalized  parameters  were  developed 
regarding  the  heat  sink  warm-up  process  from  operating  tem- 
peratures to  some  elevated  temperature  utilizing  helium  or 
nitrogen  gas  for  the  beat  transfer  fluid.  (Author) 

AD-601  078  DlT.   30,  13 

OTS  Price  $2.60 

Foreign  Tech.  Oiv.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohio. 

FIVE  MILLION  KILOMETERS  IN  SPACE. 

28  Apr  64,    22p 

FTD   TT  64  119  TT   64  15903 

Unclassified  report 

Unedited  rough  draft  trans,  of  Priroda  (USSR)  1963   ^.  52| 
no.  7,  p.  11-18. 

Descriptors:   (*Space  flight.  USSR).  (*Manned  spacecraft. 
USSR).  Astronauts,  Satellites  (Artificial). 


A  popularised  account  of  the  flights  of  Vostok-S  and 
Vostok-6. 


162 


RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division  30 


AD-601  086 
OTS  Price  12.76 


DlT.  SO.  8 


Lsnadsle  Div.,  PhUoo  Corp.,  Pt. 

MKROMINIATURE  PROaRAMMABLE  uMx  ELEMENTS. 

Sclentiflo  rept.  no.  1.  1  Mar-30  Not  63. 

b)r  S.  Idzik,  L.  Minewlos.  R.  Guye.  and  R.  Oudls. 

^r  64,  12Sp   Phlloo  R680,  supersedes  Philoo  H9038 

Contract  AF19  628  260.  ProJ.  4645.  Task  464504 

AFCRL  64  321 

jlJnolassifled  report 

Deacriptors:    (^Computor  logic,  Mlcromlnaturization 
(Electronics)),  (•Mlorominaturisatlon  (Electronics),  Feasi- 
bility studies).  («Psttem  reoopiitton.  Digital  computers). 
Design.  Testa.  Integrated  clrpuits.  Swinging  circuits.  Relax- 
ation oeoiUators.  SUloon.  Transistora.  Reaiatora. 

Thia  report  was  primarily  oonoemed  with  the  hardware 
phaae  of  a  program  for  reaearch  and  derelepment  on  micro- 
miniature programmable  logic  elementa  which  would  conatituto 
the  digital  aectlon  of  a  pattern  recognition  ayatem  called  a 
parapropagstion  pattern  claaalfler  (PPC).  The  hardware 
phaae  culminated  in  showing  feaaibllity  by  Inoorporatiao  of 
fabricated  and  teated  PPC  logic  elementa  lato  a  PPC  Demon- 
atrator.  (Author) 


AD-601  097 
OTS  Price  $1.60 


DlT.  30 


Stalma,  too..  Stamftord.  Conn. 
DEVELOPMENT  OF  (PCM)  DATA  BUFFERS, 
^larteriy  progress  rept.  no.  3,  21  Jan-17i  Apr  64. 
by  M.  VanVlack.  17  Apr  64,  17p 
Contract  DA36  039AMC03186E  j 

i  Unclasslfled  rqwrt 

Deacriptora:  (*Dtcltal  ayatema.  Dealgn).  (*DaU  tranamla- 
sion  aystema,  Deai^,  Comi»ttter  logic.  Multiplex.  Oatea 
(Clrouita). 


i  06  < 


The  purpoee  of  thia  project  la  the  dealgn  4«1  ooostructlaa  of 
two  adranoed  development  modela  of  a  low-apeed  and  a  high- 
^lead  oooTerter  (PCM  buffer),  dlgital-to-Alcltal  —  each  for 
iiiMrttaff  a  number  of  digital  data  ohann^  Into  Data  I  or 
DaU  n  of  the  PCM  multiplexera  TD-SS3<  )/V  or  TD-353  ( )/U. 
The  high-apeed  buffer  muat  be  C4>ahle  of  tisadUng  aynchronoua 
sad  asynchroooua  data;  the  low-apeed  unit;  ayochniioua  data 
only.  During  thia  quarterly  period,  Haal  cijcuit,  logic,  and 
meohsBioal  dealgn  of  the  hl^apeed  daU  beffer  waa  almoat 
aotlraly  flnlahed;  the  Simulator  waa  completed.  The  dealgn 
plan  waa  approred  by  the  Sl^ial  Coipe  ao  that  parte  may  be 
ordered  in  quantity.   Autheriaatian  waa  raoeired  to  proceed 
with  the  low-speed  data  buffer;  aubeequeDfly,  almost  half  of 
the  unit'a  preliminary  logic,  circuit,  and  mechanical  dealgn 
waa  completed,  and  the  dealgn  plan  waa  begun.  (Author) 


AO-601  114 
OTS  Price  $2.50 


DlT.   30-9 


Con^  Aeronautical  Lab.,  toe.,  Buffalo,  N.  Y. 

ANALYSIS  OF  THE  OPTIMUM  PERFO 

BUFFERED  SHOCK  TVBBS. 

totorlm  teohatoal  rapt..  May  6a-Ail  63 

by  Brace  H.  FeU.   Mar  64,   lllp 

Contract  AF33  667  8860,   ProJ.  7066.   T 

ARL   64  41 


EOF 


7066  01 


aaaifled  report 


Deacriptora:  (*Shook  tubea.  Performance  (Englneerii«) 
Shock  warea,  Density,  Detonationa,  HeUum  groiq)  gaaea  ' 
Diaphrarna  (Meohaaica),  DaU.  Aerodynamic  characterlatica. 
Dealga.  Gaaea.  Bgiatloaa.  Comboatioa.  MMhematlcal 
analysla.  ^ 


Thia  report  presents  a  general  InTestigation  of  buffered 
shock  tubes.    For  the  case  of  strong  shocks  the  number  of 
Tariables  needed  for  the  analyaia  of  buffered  shock  tubes  is 
leifcioed  to  three.   An  expresaloo  la  obtained  from  which  the 
buffer  ocodltiona  neceeaary  tor  the  productton  of  the  maximum 
ahock  Mach  number  are  determined.   The  strong  shock  anal- 
ysis is  extended  to  include  shook  tubes  with  many  buffers  snd 
Ixiffered  shock  tubes  with  area  changes  at  either  or  both 
diaphragms.  The  concept  of  using  a  detonahie  mixture  as  a 
buffer  gas  is  explored  and  its  limitations  are  indicated.   Also, 
a  study  is  included  of  different  shock  tube  geometrical  con- 
figurations to  Indicate  means  of  achieving  the  maximum  test- 
ing time.   A  number  of  general  ooncluslons  can  be  drawn  from 
this  study.    For  given  over-all  conditions  a  buffered  shock 
tube  will  produce  stronger  shocks  than  a  simple  shock  tube 
provided  tliat  the  optimum  buffer  conditions  are  used.   The 
performance  of  a  shook  tube  Inqnoves  as  the  number  of  buffers 
tpcraya.  but  the  final  shook  strength  soon  approaches  an 
asymptotic  value.  The  performanoe  of  a  buffered  tube  is 
ln4>roTed  by  using  an  orer-all  area  contraction:  the  most  ef- 
ficient dlatributica  InvolTea  equal  area  changes  at  each  dia- 
phragm. The  gain  In  performance  obtained  with  a  detonaUon 
buffer  la  limited  when  the  final  ahocks  are  very  strong.    For 
fixed  driver  oonditiona  and  final  shock  strength,  increasing 
the  diameter  of  the  driven  aectlon  does  not  significantly 
iBoreaae  the  teatii^  time.   (Author) 


AD-601  156 
OTS  Price  $0.60 


DlT.  30 


Coordinated  Science  Lab.,  Univ.  of  Olinola.  Urbana. 
ON  AN  IMPROVED  DIAGNOSIS  PROGRAM, 
by  S.  Seshu.    May  64.  15p  CSL  R207 
Contract  DA28  043AMC00073E 

Unclassified  report 

Descriptors:     (^Digital  computers,  Malufunctions). 
(*9wltehing  circuits.  Control  sequences).  (♦Programmli^ 
(Conqwters),  Computer  logto),  Ckunpilers,  Input  -  ou^t 
devices.  Failure  (Mechanics),  Reliability.  Simulation. 
MalntainabiUty.  SyntiiealB,  Relaxation  oaclllators. 

to  an  eariter  paper  (Seshu,  S.,  and  Freeman,  D.  N.,  Diagnosis 
of  Asynchronous  Switehlng  SyBtems,  IRE  Trans,  on  Elec. 
Comp.,  August  1962,  r).  459-466)  an  IBM  7090  program  for 
the  diagnosis  of  asynchronous  circuits  was  deecribed.  The 
present  note  deacribea  an  improved  Tersion  written  for  the 
CD8-1604  computer.   The  principal  ImproTements  are  In 
flexibility  and  intelligence.   The  present  program  was  written 
as  a  tool  of  research  in  the  problem  of  self-diagnosis  in 
electronic  digital  conqmtera.  (Author) 

AD-601  171  DlT.  30 

OTS  Price  $1.50 

Mitre  Corp.,  Bedford,  Mass. 

FORSIM  IV.    FORTRAN  IV  SIMULATION  LANGUAGE 

USER'S  GUIDE. 

by  E.  Famolari.    May  64,  58p   Mitre  SR-99 

Contract  AF19  62^  2390.  ProJ.  416^ 

BSD  TDR64  108 

Unclassified  report 

Descriptore:     (*Simulatlon,  Programming  languages), 
(^Programming  languages.  Simulation),  (*C(mrtol  sequen- 
ces. Compilers),  ^Programming  (Con^Hitere).  Synthesis 
Models  (Simulations),  Interception,  Control  systems. 
Coaunand  and  control  systems.  Handbooks. 

FORSIM  IV  was  developed  as  an  aid  to  simulating  certain 
a^pecta  of  the  Back-Up  Interceptor  Control  (BUK!)  system, 
and  is  the  first  general  simulation  pseudo-language  developed 
for  the  IBM  7030  oon^iuter.   It  represente  an  inaoration  in 
simulation  language  technique  since  it  is  constructed  not  as  a 
language,  but  as  a  subroutine  package.   It  can  be  adapted  to  sny 
computer  capable  of  oonqiillng  programs  written  in  FORTRAN 
IV  language.   Constructed  in  FORTRAN  IV.  FORSIM  IV  is 
ootaceptually  related  to  Control  and  Simulation  Lai^uage  (CSL); 
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howerer.  It  proTldes  commands  and  aerricea  not  arallabte  in 
CSL,  while  its  subroutine  structure  provldea  for  tite  easy 
expansion  of  the  command  set,  as  well  as  virtual  machine 
independence.    A  model  FORSIM  IV  program  is  Included 
in  the  document.  (Author) 


AI>-«014ai 
OTS  Price  $2.50 


DlT.   30 


Al>>«01  212 
OTS  Price  $5.00 


Dtr.  30 


Information  Systems  Lab..  Univ.  of  Mlchifsn,  Ann  Arbor. 

A  STUDY  OF  ITERATIVE  CIRCUIT  COMPUTERS. 

Final  technical  documentary  rept.,  Oct  61-Dec  83. 

by  H.  L.  Gamer,  R.  Gonzalec,  S.  Palais,  J.  S.  Squire,  and 

T.  F.  Ptatkbwaid.    Apr  64,    327p 

Contract  AF33  657  7391,  ProJ.  4160,  Task  416005, 

AL   TDR64  24 

Unclassified  report 

Descriptors:   (^Digital  computers.  Design),  (^Computer 
logic.  Digital  computers),  (^Switching  circuits,  Networks), 
Multiple  operation.  Reliability,  Matiwmatical  models. 
Programming  (Computers),  Numerical  methods  and 
procedures,  Mathematical  logic.  Statistical  analysis, 
Automata,  Decision  theory.  Circuits,  Computers. 

The  main  objectiTe  of  this  research  was  to  investigate  the 
problems  and  possibilities  generated  by  the  idea  of  a  computer 
built  as  an  iterative  array  of  elementary  self-contained 
processors.   Since  the  problem  was  a  new  one,  a  large  number 
of  areas  of  study  were  available,  and  the  following  were  treated 
in  detail:   Programming  aspects:  (a)  Decomposition  of  a 
program  in  order  to  obtain  maxlmim  concurrency,    (b)  A 
transUticm  algorithm  to  facilitate  programming,    (c)  AlgoriOmis 
for  path-bulldlng.   (2)  Proposed  organizations:  (a)  A  multi- 
layer computer,  (b)  An  iterative  cirCTilt  computer  with  n- 
dlmensional  geometry.   (3)  Statistical  evaluation  of  accessibility 
of  different  geometrical  structures.   (4)  Reliability  problems 
and  new  possibilities.   (5)  A  theoretical  model,  lii^dng  the 
iterative  circuit  computer  fracture  to  that  of  an  n-head  auto- 
mation.  Due  to  the  variety  of  topics  covered,  each  section 
has  been  provided  with  its  own  introduction,  leading  the 
reader  to  the  problem  and  proving  tlte  neoeasary  relationship 
with  previous  work.  In  this  way,  each  section  provides  a 
comprehensive  treatment  of  the  title  subject  in  a  self-contained 
form,  allowing  for  indepeodeat  reading.   (Author) 


AD-601  225  Div.   30.  8 

OTS  Price  $1.75 

General  Bleotric  Co.,  Scheneotady,  N.  Y. 
FEAaBUJTY  DEMONSTRATION  OF  DIGITAL  DIS- 
PLACEMENT SENSING  TECHNIQUES. 
Technical  documentary  rept.,  Nov  62-Apr  63 
May  64,   62p 

Contract  AF33  657  82M,   Pro}.  8222.   Task  822212 
ASD  TDR63  475 

Unclassified  report 

Descriptors:  (*Traas<kicers,  Feasibility  studies), 
(^Digital  systems.  Transducers),  Design,  Photoelectric  cells 
(Semloonduotor),  Optical  equipment.  Model  tests.  Coding, 
Binary  arithmetic. 

Theoretioal  and  experimeotal  data  Is  presented  that 
estabUsbes  f  eaaltitUty  at  designing  an  elevea  bit  digital 
dlq>lacemsat  trsaaduoer  using  the  optical  ruling  teofaolque. 
Experimental  data  was  obtained  on  an  eleven  bit  displacement 
transducer  with  parallel  Gray  coded  output.  The  full  scale 
travel  was  0.1024  Inches  and  the  resolution  was  fifty  micro- 
inches.  Design  ooocepts  incorporated  in  the  experimental 
transducer  are  feasible  for  production  units  althou^  con- 
siderable work  remains  to  bie  performed  in  miniaturization 
and  optimization  of  components  and  design.   (Author) 


National  Cash  Register  Co..  Dayton.  Obio. 

SDIULATION  AND  EVALUATION  OF  PHONETIC  SPEECH 

RKCOaNinON  TECHNIQUES.  VOL.  IV.  AN  INDEXED 

BIBLIOGRAPHT  ON  SPEECH  ANALYSIS,  SYNTHESIS.  AND 

PROCESSING. 

Final  rept. 

by  Klaus  W.  Otten.   i^r  64.    105p  NCRll  1F2IV 

Contract  AF33  657  9205,   Pro].  4335,   Task  433521 

RTD    TDR63  4005  V4 

Unclassified  report 

Deecrtptors:  \*Speech  recognition.  Simulation),  (*Blbllo- 
graphles.  Speech),  Speech  representatlaa.  Communication 
theory.  Analysis,  Synthesis.  Indexes. 

The  report,  an  indexed  bibliography  on  speech  analysis, 
synthesis,  and  processing,  was  prepared  in  connection  with 
a  literature  search  required  for  an  applied  research 
program  on  automatic  Bftteh  recognition.  The  bibliography 
lists  publications  ooooened  with  speech  analysis,  synthesis, 
and  processing  which  appeared  prior  to  January  1964.   The 
Mblfography,  ttiough  perhaps  not  absolutely  coQq>lete,  lists 
more  than  1000  publications.   (Author) 


AD-601  422 
OTS  Price  $2.25 


Div.   30 


National  Cash  Register  Co..  Dayton,  ^ilo. 

aOdULATION  AND  EVALUATION  OF  PHONETIC  SPEECH 

RECOGNITION  TECHNIQUES.   VOLUME  m.   ACOUSTICAL 

CHARACTERISTICS  OF  SPEECH  SOUNDS  SYSTEMATICALLY 

ARRANGED  IN  FORM  OF  TABLES. 

Final  rept. 

by  Klaus  W.  Otten.   Mar  64.    82p  NCR  11  lF2in 

Contract  AF33  657  9205,   Pro].  4335,   Task  433521 

RTD  TDR63  4005V3 

Uaolassifled  report 

Descriptors:  (*Speech  recognition.  Simulation), 
(♦Speeoh,  AcoustU:  properties),  (*Speecb  representation. 
Analysis),  Tables. 

The  ob]ectiv«  of  the  program -Is  the  analysis  of  desi^ 
parameters  required  for  the  simulation  and  evaluation  of 
phonemic  speech  recognition  metbods.  In  the  report,  the 
reeulte  o<  the  evyhiatlop  of  the  literature  on  acoustical 
characterlstlos  of  speech  signals  are  ■amnarlxed.  The 
resutts  are  presented  In  fonn  of  unified  tables  and  lists. 
The  report  conslsta  of  several  introductory  sections 
(defining  technical  terms,  explaining  the  arraagament  of  the 
tables,  etc.),  sete  of  tables  and  llsta  containing  the  descrip- 
tion of  the  aooustioal  characterlstlos  of  each  phoneme,  and 
the  ma]or  dUterences  between  similar  phonemes.  The  source 
for  each  entry  is  quoted,  and  reference  is  made  to  the  refer- 
ence list  at  Hm  end  of  the  report.  (Author) 


AI>>«01 423  Div. 

OTS  Price  $1.00 


30 


Natloaal  Cash  Register  Co.,  Dayton,  OUo. 

SUiULATION  AND  EVALUATION  OF  PHONETIC  SPEECH 

RECOGNITION  TECHNIQUES.   VOLUME  IL   SEGMENTATION 

OF  CONTINUOUS  SPEECH  INTO  PHONEMES. 

Final  rept. 

By  lOsus  W.  Otten.   Mar  64,   32p  NCR  11  lF2n 

Contract  AF33  657  9205,  Pro].  4335,  Task  433521 

RTD  TDR63  4005  V2 

Unclassified  report 

Descriptors;  (*Speech  recognition.  Simulation).  (*^>eech. 
Sound  siffials).  (*Speeoh  representation,  AnalysU),  apeeoh 
compression.  Bandwidth. 
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The  objective  of  the  program  is  the  analya&s  of  design 
parameters  required  for  the  simulation  and  evaluation  of 
phonetic  speech  recognition  methods.  An  approach  to  the 
segmentation  of  continuous  speech  into  phonemes  is  described, 
and  the  resulte  of  segmentation  experinieols  intended  to 
evaluate  the  approach  are  presented  in  tha  report.  Continuous 
speech  is  segmented  by  an  analysis  of  the  a|>eotral  power 
density  fuaotton  of  the  speech  signal.  Those  different  schemes 
for  segmentation  which  differ  in  the  form  by  whtoh  changes 
in  the  spectral  power  density  function  are  detected  and 
translated  into  segmentation  criteria  are  described.  The 
sppUoatlon  of  relatively  simple  segmentation  rules  allowed 
the  direct  segmentation  into  phonemes  with  an  efficiency 
factor  of  more  than  0.75.   (Autbor) 


AD-601  458  Div.   30,  8 

OTS  Price  $1.25 

National  Solentlfio  Labs.,  Inc.,  Washington  D.  C. 
ALL-ELECTRONIC  DATA  INPUT-OUTPUT  STUDY. 
Quarterly  progress  rept.,  no.  3,   1  Jan-31  Mar  64, 
by  Wendell  E.  Lepper.   31  Mar  64,  4Sp 
Contract  DA36  039AMC03246E.  Pro].  3B28  04  001, 
Task  1G6  40603D494  03  , 

I    Uaolassifled  report 

Descriptors:   (*Data  processing  systemis.  Input-output 
devices),  (nivut-ou^FNit  devices.  Data  processing  systems), 
(^Printing,  Reviews),  Piezoelectric  transducers,  Punched 
cards,  Magnetostrlctive  elemento,  Pbotpgraphic  printers. 
Lasers,  Feasibility  studies.  { | 

Jet  printing  studies  during  this  quarter  indicated  that,  al- 
thou^  the  transducers  studied  may  not  be  feasible  for  piercing 
BlUlttple  sheete  of  paper,  they  may  be  useful  for  printing  one 
or  more  copies  by  impact  of  the  ]et  on  carbon  paper.   The 
■park  discharge  method  of  Jet  energizing  is  considered 
in^ractical  because  of  the  hi|^  voltage  levels  required  and 
bteause  of  problems  arising  from  high  operating  tempera- 
tures. Barium  tltanate  was  adjudged  the  best  practical 
piezoelectric  material;  similarly,  pure  nickel  is  the  best 
readily  available  magnetostrictlve  msteriaL  PosslUe  ]et 
production  via  a  pressurized  vessel  with  eleotromechanioal 
valves  was  considered  impractloal  and  was  not  pursued.  Gas 
tubes  and  neon  lamps  are  potentially  useful  as  electronic  dis- 
play sources  for  photographic  or  electrostatic  printing.   They 
can  operate  at  high  speeds  and  they  are  relatively  inexpensive. 
Use  with  fiber  optics  would  offer  flexibility  of  oonstruotion 
methods.  Other  light  sources,  e.g.,  lasers,  electrolnmlnes- 
cence,  and  cathode-ray  tubes,  may  be  used  in  electrostatic 
printing.   Methods  of  modulattng  the  direction  of  a  laser  beam 
electrically  may  be  useful  for  future  printing  devices,  if 
cost  becomes  reasonable.   (Author) 


AD-601  460  Div.    30,  1 

OTS  Price  $1.25 


Naval  Air  Test  Facility,  Lakehurst  N.  J. 

THE  AIRBORNE  MODEL  TEST  FACILITV  OF  THE  UNITED 

STATES  NAVY  THE  FLYING  WIND  TUNteL. 

Aug  61,  50p 

Uaolassifled  report 

Descriptors:  (*Te«t  facilities,  Alrbomj).  *Alrshlps, 
*Model  testa.  Aerodynamic  characteristics.  Vertical  take- 
off planes.  Short  take-off  planes.  Wind  Manels,  Flight 
testily. 

With  the  advent  of  VTOL/STOL  aircraft,  lit  has  become 
lacreaslngly  necessary  to  expand  our  knowledge  in  the  fleld 
of  low-qpeed  aerodynamics.   At  the  present  time  there  is  an 
appalling  lack  of  experimental  test  data  ^pllcable  to  this  type 
of  high  power-to-weight  ratto  aircraft.  A$  a  result,  analytical 
work  on  evaluating  simple  static  stability  derivatives  is  almost 


non-exlsteat  and  most  of  what  has  been  done  has  not  been 
cooflrmad  nor  correlated  witti  test  information.  The  Subsonic 
Aerodynamics  Laboratory  of  Prlnoeion  University,  in  oo-op- 
aratiao  with  tha  Airsh^  Test  and  Davakinnent  Department, 
NAS,  Lakehurst,  has  developed  a  Flyli«  Wind  Tunnel,  utillxli« 
a  Navy  ZPG-2  airsh^  as  tha  atabla  modal  carriage.  Tha  air- 
ship has  been  modlfiad  to  serve  as  the  intUgbt  laboratory  and 
data  reducing  center  for  such  inflight  modal  taatii^.  Models 
are  flown  beneath  the  alrsUp  and  the  data  raoaivad,  reduced, 
and  analysed  inflight  in  tUs  laboratory.  This  alrsb^  as  a 
flying  wind  tunnel  has  been  shown  to  give  accurate,  repeataUe 
data  for  a  variety  of  oonflguratloas  wlUi  no  dUBmltiy. 
(Auttkor) 


AD-601  472 
OTS  Price  $4.00 


Div.   30 


Army  Research  Office,  Durham,  N.  C. 

RESEARCH  IN  PROGRESS  DURING  CALENDAR  TEAR  1963. 

Annual  report  no.  3 

1963,  278p 

Unclassifled  report 

Descr^jitors:  (*Scientiflc  research,  Raporte),Army 
reseandi,  Ptqrsios,  Chemistry,  Mathematics,  Engineering, 
Ceramic  materials.  Indaxaa. 

Prograas  reports  are  given  for  research  parfbrmad  under 
the  auspices  of  the  U.  S.  Army  Research  Office  on  the  general 
topics  of  phystos,  chemistry,  mathematics,  engineering, 
metallurgy,  and  ceramic  materials. 


AD-601  491 
OTS  Price  $0.50 


Div.  30,  26 


Assembly  Produote,  Inc.,  Chesteilsnd,  Ohto. 
PRODUCTION  ENGINEERING  MEASURE  FOR  METERS, 
TAUT-BAND  SUSPENSION,  A-C  MOVINQ  IRON  VANE  PER 
SIGNAL  CORPS  REQinREMENTS  SCS-160. 
Quarterly  progress  rept.  no.  4,  1  Feb-30  ^r  64, 
by  R.  H.  Nichols.  30  Apr  64.  1^ 
Contract  DA36  039AMC01473E 

Unclassifled  report 

Descriptors:  (*Metors.  Production),  Environmental  testa. 
Temperature,  Frequency.  Magnetic  flelds.  Vibration, 
Impact  shock.  Design. 

Testa  were  performed  on  state-of-the-art  samples  to 
determine  whether  any  of  the  environmental  testa  would  present 
major  problems  in  passing  qualifloation  testa.  Inctudad  in  tlita 
serlaa  ware  teata  to  determine  the  effeote  of  temperature, 
frequency,  exlemal  i^  rnetic  field,  vibration,  and  high  Impact 
abode   Considerable  difficulty  was  anoounterad  in  shock  tast- 
ing.  An  extensive  study  of  the  Assembly  Producta  shock  ma- 
chine showed  tliat  it  produces  more  severe  conditions  than 
required.  Several  oomponenta  have  been  Inqiroved  to  facilitate 
easier  manufacture.   The  designs  of  several  parte  have  bean 
finalized  and  drawings  have  been  released  for  the  procurement 
of  tooling.    Prototype  tooling  has  been  made  for  the  production 
of  sample  shock  isolators.  (Author) 

AD-601  508  Div.   30,  9 

OTS  Price  $0.60 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

WrlgU-Pattaraon  AFB.  Ohto. 

AN  APPARATUS  FOR  MEASURING  RAPIDLY  CHANGING 

TEMPERATURES. 

by  O.  E.  London.   26  May  64,   4ip 

FTD  TT64  82;  TT   64  11769. 

Unclassifled  report 

Unedited  rou|^  draft  trans,  of  Russian  patent 
nr.  153586,  appL  nr.  778330/26-10,  U  May  62. 
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Descrtptors:   (*Tempcrature  sensitive  elements.  Design), 
Resistance  thermometers.  Amplifiers,  Circuits.  Magnet 
coUs,  Gas  flow.  Temperature,  Measiiremeot,  Patents,  USSR. 

The  apparatus  for  measuring  rapidly  changing  temperatures, 
containing  an  inertia  thermotransducer  (e.  g.,  a  resistance 
thermometer),  a  lead  network,  and  dttferentiating  operational 
amplifiers  comprising  a  calculating  device  to  determine  the 
time  constant  of  the  thermotransducer,  differs  in  that,  to 
automatically  correct  the  lead-network  time  constant  with 
respect  to  me  changing  magnitude  of  the  thermotransducer 
time  constant,  a  magnetizing  coil  through  which  passes  cur- 
rent proportional  to  the  thermotransducer  time  constant,  is 
used  in  the  lead-network.   (Autbor) 


AD-601  510 
OTS  Price  $0.50 


Div.    30 


Foreign  Tech.  Div.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohio.  • 

A  METHOD  OF  MEASURING  LOW  ABSOLUTE  PRESSURES. 

by  A.  V.  Eryukhin.   26  May  64,   5p 

FTD  TT64  81;  TT  64  11771 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent  nr.  153588, 
appl.  nr.  761067/26-10,  29  Jan  62. 

Descriptors:    (*Vacuum  apparatus.  Pressure  gages), 
(•Pressure  gages.  Design),  (*Manometer8,  Design), 
Capillary  tubes.  Gases,  Pressure,  Measurement,  Patents. 
USSR. 

The  method  of  measuring  low  absolute  pressures  by  using 
a  single-capillary  compression  manometer  differs  In  that,  to 
increase  accuracy  and  exclude  random  errors,  mercury  flows 
to  the  measuring  c^illary  entrance  and  gradually  rises  in  the 
capillary  without  the  measuring  volume  contacting  the  vacuum 
system  In  which  pressure  is  determined,  with  the  calculations 
being  made  from  different  relations  of  the  mercury- level 
values  Introduced  Into  a  known  formula  for  pressure  determ- 
ination in  a  single-capillary  compression  manometer. 
(Autbor) 


AD-601    543  Div.  30,  7,  14,  17 

OTS  Price  $5.00 

Foreign  Tech.  Div.,  Air  Force  Systems  Conunand.  Wright- 
Patterson  AFB,  Ohio 

PROBLEMS  OF  GENERAL  ELECTRIC  INSTRUMENT 
CONSTRUCTION. 
30  Apr  64,  354p 
FTD  TT63  756,   TT  64  11776 

Uncluslfied  report 

Trans  d  mono.  Voprosy  Obshchego  Elektropriboro- 
stroenlya,  Kiev,  1960,  264p. 

Descriptors:     (*Measuring  devices  (Electrical  and  Elec- 
tronic) Design),  (*Report8,  Measuring  devices  (Electrical 
and  Electronic),  Standards,  Wattmeters.  Frequency  meters. 
Errors,  Voltmeters,  Transformers,  Magnetic  materials. 
Oxides.  Magnetic  properties,  Ferrites,  Test  equipment. 
Steel,  Hardness.  Magnets,  Test  methods.  Electric  currents. 
Circuits,  Ammeters,  ^jspension  devices,  AUoys,  Mechani- 
cal properties.  Voltage  dividers.  Bolometers,  Digital 
recording  systems. 


AD-601  551 
OTS  Price  $0.50 


Div.  30,  8 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

MAGNETIC  RECORD- READ  CHANNEL  EVALUATION, 

by  Ya.  A.  Khetagurov.  19  Miy  64.  lip 

FTD  TT64  235,  TT  64  11785 

Unclassified  report 

Unedited  rough  draft  trans,  of  Inzhenemo-Flzicheskii 
Instltut.  VychUlltel'naya  Tekhnlka  febomik  Statel  (USSR) 
1961.  no.  2,  p.  3-7. 

Descriptors:  ('Magnetic  recording  systems.  Mathematical 
analysis).  Magnetic  materials,  Coatii^,  Electromagnetic 
fields.  Saturable  reactors.  Differential  equations.  Experi- 
mental data.  Electromagnetic  pulhes.   Computer  storage 
devices,  USSR. 

The  report  determined  the  recording  density  obtainable  with 
various  methods  and  systems  of  magnetic-drum  pulse  re- 
cording systems.    The  relationship  between  recording  cui-.-ent. 
recording  density,  read-out  sienal.  and  magnetic  coating  char- 
acteristics was  analysed.  (Author) 


AD-601  532  Div. 

OTS  Price  $1.25 


30 


Ballistic  Research  Labs.,  Aberdeen  Proving  Ground,  Md. 

AUTOMATIC  SELECTION  OF  DIGITAL  ELECTRONIC 

COMPUTERS  (ASDEC  II). 

by  Martin  H.  Welk.  RaJpb  R.  Rosenberg  and  Carl  A.  Sutton. 

Mar  64.  47p 

Pro}.  1M010501A003 

BRL  1347 

Unclassified  report 

Descriptors:   (^Digital  conqjuters.  Selection),  (*I>aU 
processing  systems,  Selection),  Automatic,  Feasibility 
studies.  Punched  cards,  Tests,  Data,  Coding,  Computers. 

The  engineering  and  programming  descriptions  of  406  elec- 
tronic digital  oon^juting  and  data  processing  systems  have 
beep  placed  on  punched  cards.    A  technique  for  automating  the 
selection  and  comparative  evaluation  of  all  systems  for  any 
given  ^jpllcatipn  is  described.   A  print-out  of  the  punched 
cards  for  manual  selection,  the  evaluation  flow  chart,  the 
users  form  for  citing  selection  criteria,  and  a  descr^tion 
at  the  evaluation  technique  are  Included,  (Author) 


AD-601  556 
OTS  Price  $2.50 


Div.   30 


National  Research  Corp.,  Cambridge,  Mass. 

HIGH  VACUUM  MEASURING  INSTRUMENTATION  AND 

METHODOLOGY. 

Rept.  for  Dec  62-Mar  64 

by  Jonathan  R.  Roehrig.-  Apr  64,    112p 

Contract  AF33  657  10394,   Pro].  1309,   Task  130903 

FDL   TDR64  68 

Unclassified  report 

Descriptors:  (*Meter8,  Vacuum),  (manometers.  Pres- 
sure gages).  Physical  properties.  Gases,  Errors,  Cali- 
bration, Vacuum  apparatus.  Pressure.  Instrumentation, 
Measurement. 

This  report  is  a  detailed  study  of  the  principle  high  vacuum 
measuring  Instruments  with  a  discussion  of  their  applications 
and  the  many  sources  at  error.  A  section  is  also  «nc''"*fK<  on 
the  calibration  of  these  noeasuring  instruments.   (Autbor) 
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AD-601  561  Div.  30 

OTS  Price  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  ddmmand, 

Wright- Patterson  AFB,  Ohio. 

A  METHOD  OF  MEASURING  TEMPERATOR?  WITH  K 

PLATINUM  RESISTANCE  THERMOMETER 

by  F.  Z.  Alteva.  26  May  64,  5p 

FTD  TT64  83;  TT  64  11792 

itlliclasslfled  report 


Unedited  rou^  draft  trans,  of  Russian 
appL  nr.  761068/26-10.  29  Jan  62 


sslanpaMnt 

I.  p.  1-2. 


nr.  153588, 


DESCRIPTORS:    (•Temperature,  Measuiiment),  ^Resistance 
thermometers.  Platinum),  talibratlon. 

The  method  described  simplified  determination.   The  ratio  of 
the  thermometer  resistance  at  100  degreea  to  the  resistance 
at  0  degrees  Is  esUbllshed  by  calibration  of  the  pUtlnum 
resistance  thermometer.   The  ratio  is  reduced  to  the  standard 
magnitude  1.392.   The  measured  tempcratia-e  can  then  be 
calculated  from  the  known  formula  given. 


AD-601  563 
OTS  Price  $0.50 


Div.   30 


Foreign  Tech.  Div..  Air  Force  Systems  cUnmand, 

Wrlgbt-Patterson  AFB,  Ohio. 

ANGULAR  VBLOCITY  AND  ACCELERATtON  PICK-UP 

by  V.  L  Parmanov.  26  May  64,  4p 

FTD  TT64  238;  TT  64  11788 


analysed  and  some  typical  pressure  field  distributions  w«i» 
evaluated.    The  modifying  effect  on  the  progressive  wave 
pressure  fields,  caused  by  locating  test  structures  In  these 
fields,  was  studied  with  respect  to  the  size,  location,  and 
orientation  of  test-structures,  tte  operaUonal  frequency  of 
the  source  system  and  the  relationship  between  the  Indtvldaal 
sources  forming  the  overall  system.   Conditions  were  estab- 
Usbed  for  obtaining  uniform,  gradual,  or  rapid  variations,  and 
alternate  maxima  and  minima  in  sound  pressure  level  on 
the  exposed  surfaces  of  structures.    (Author) 


AD-601  621  Div.  30,  15 

OTS  Price  $1.25 

Coordinated  Science  Lab.,  Univ.  of  Illinois.  Urbana. 

A  PERFORMANCE  MEASURE  FOR  GAME-PLAYINO 

PROGRAMS, 

hy  Eric  G.  Manning.   May  64,  4^  CSL*  Ra08 

Contract  DA28  043AMC00073E 

Unclassified  report 

Descriptors:     (*Game  theory,  Programming  (Comput- 
ers)), (•Programming  (Computers),  Game  theory).  Artifi- 
cial intelligence.  Decision  theory.  Probability,  Measure 
theory,  CallbraUon,  SUtistical  analysis,  SUtistlcal  daU, 
Computer  logic.  Statistical  functions.  Effectiveness. 


Unedited  rough  draft  trans,  cf  Russian  pallait  nr.  154042 
appL  nr.  781194/26-10,  2  Jun  62,  p.  1-2. 


Descriptors:  (•Aooelerometers,  Design)^  (•Tacbometers, 
Design),  Velocity,  Acceleration,  Measurement,  Gyroscopes. 
Oeoerators,  Patents,  USSR. 

The  angular  velocity  and  acceleration  pick-up,  composed 
of  two  gyroscopes  wboee  bousings  are  comected  to  the  body 
cf  the  instrument  by  qprings  and  are  damped.  dUfers  in  that 
to  increase  its  sensitivity  and  inductance  pick-up  and  a 
itaiiaaattm  generator  whose  rotors  are  ooaxial  and  connected 
to  the  bousing  of  one  of  the  gyroscopes  are  used  in  it  and 
the  stators  are  connected  to  each  other  and  to  the  bousing  of 
the  other  gyroscope.   (Autbor) 


A  performance  measuring  procedure  for  a  class  of  games 
Unclassified  report     ^  described.    An  exany)le  of  the  use  of  the  pxtjcedure  is 

given,  with  results.    Further  work  to  be  done  with  the  heuris- 
tic program  at  hand  as  well  as  with  a  new  heuristic  program 
is  proposed.    Lastly,  another  use  of  the  safe-unsafe  theorem, 
as  a  valuable  aid  to  understanding  heuristic  programs  is 
suggested.  (Author) 


AD-601  649 
OTS 'Price  $2.50 
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AD-601  611 
OTS  Price  $2.50 


Div.    30 
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UT  Research  Inst,  Chicago,  m. 

ANALYTICAL  AND  EXPERIMENTAL  INVBSTK3AT10N  OP 

THE  ACOUSTIC  ENVIRONMENT  OF  THE||tTD  SONIC 

FATIGUE  MAIN  TEST  CHAMBER. 

Rept.  for  6  Mar  63-15  Feb  64. 

by  Franklin  O.  Tyazer  and  David  F.  Pem^    Apr  64, 

Contract  AF33  657  10927,    ProJ.  4437,    TMk  443701 

FDL   TDR64  26 

UMlasslfled  report 

Descriptors:  (•Sonic  fatigue.  Test  faculties),  (♦Test 
faclliUes,  Sonic  fatigue),  (•Anecholc  chaaibers.  Tests). 
Sound,  Pressure,  Experimental  data,  Models  (Simulations), 
Military  facilities.  Acoustic  equipment 

The  extreme  versatility  of  the  RTD  Sonic  Fatigue 
Facility  creates  problems  in  analysis  and  control  of  attain- 
able environments.    Acoustic  environments  have  been 
analyzed  using  both  theoretical  and  experitneotal  modelling 
techniques,  with  regard  to  spatial  dlstributlDn  and  correla- 
tion of  sound  pras:jure8.    A  diffuse  field  study  has  enabled 
predictions  of  sound  fields  to  be  made  for  paany  cases  of 
source  and  test  structure  parameters.   Prpgresslve-wave 
operation  of  the  facility  for  small  groups  oC  sources  was 
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nT  Research  Inst,  Chicago,  m, 

A  STUDY  OF  DIGITAL  COMPUTERS  FOR  A  REAL  TI^E 

TRAINING  SIMULATION  RESEARCH  SYSTEM. 

R^t.  for  1  May-30  Jun  63 

by  Kenneth  W.  Andresen  and  Duncan  Ewing,   May  64. 

lllp   HTRI  H6003  2.  rev. 

Contract  AF33  657  11007,    Prol.  6U4,   Task  611408 

AMRL   TDR64  22 

Unclassified  report 

Descriptors:  (•Digital  computers.  Flight  simulators), 
rilght  simulators.  Digital  computers),  (•Real  time, 
Training  devices).  Simulation,  Special  purpose  computers. 
Analog-to-digital  converters,  Multiplex,  Dlgltal-to-analoy 
converters.  Time-interval  counters.  Systems  engineering. 
Control  sequences.  ^^ 

In  the  8tu4y  phase  of  the  project  to  provide  a  general 
purpose  laboratory  faciUty  for  use  in  research  in  training 
simulation  techniques,  digital  con^xiter  systems  and  inter- 
face equ4>ments  were  evaluated  for  the  application.   Criteria 
for  the  system  evaluation  were  obtained  from  previous 
studies,  Involving  the  FIOOA  aircraft  and  EROS  vehicle  flirijt 
simulations  using  the  UDOFT  computer  faciUty.    Require- 
ments for  the  computer  hinge  on  a  real  on  a  real  time  oper- 
ating capability  which  stresses  high  computation  rates. 
Significant  characteristics  Include:   (1)  An  operating  rate  in 
excess  of  75,000  instructions  per  second  on  flight  simulatlcn 
problems.   (2)  A  memory  capacity  of  at  least  8.000  words. 
(3)  A  computer  word  length  of  at  least  24  bits,  and  (4)  At 
least  three  index  registers.   The  result  of  the  study  phase  la 
a  recommendation  of  the  Packard  BeU  440  as  the  central  cc 
puter  of  the  simulation  system;  and  as  an  alternative,  a  rec 
ommendation  of  the  faster  SDS  9300  computer  is  made 


Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


proTldsd  Ita  hlgter  ooat  and  later  MUfxy  tliiM  are  aooapt- 
abl*.  TtM  raoomnMadMl  teterfte*  equjpmwt  will  include  a 
multtplwd  analoff-to-dlgttal  oonranloa  mbaystom  capable 
of  iWffiMrfiif  32  Input  ohaanela  to  U  bite  at  a  rate  In  excess 


of  35.000  conTerslons  per  second,  a  dual  resolution  digltal- 
to-analog  conTerslon  system  supplying  64  analog  outpute 
to  analog  e<iulpment.  72  sense  inpute,  72  control  outfNite.  and 
a  digital  interval  timer.   (Authoi) 
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AD-600  929  Dir,  31 

OTS  Price  $0.50 

Bureau  of  Ships,  Washington,  D.  C. 
SWGLE-CHANNEL   mGH-PRESSURE 
SYSTEMS  FOR  SmPS, 
by  O.  A.  Vavllin.    Mar  64,     lOp 
BuShlps  Tran8857,  TT  64  11678 


CONDmONINO 


Unclassified  report 


Odnokanal'nye  Vysokonapomye  Sudvye  Slst*my 
Konditeloiilrovanlya  Vozdukha,  trans,  of  Ktelodil'naya 
Takhnilia  (USSR)  1963  [r.  401  no.  4.  p.  30-U. 

Descr^jtors:  ('Air  conditioning  equlpmeilt,  Sh^bome), 
Design,  Control  systems.  Temperature  control.  Shine 
(Nonmilltary),  USSR.  ^^         ^^ 


rl 


Two  systems  are  described,  one  system  uses  local  ejection 
mixers  and  the  other  local  ejection  conditioning  unite.    Both 
systems  permit  the  independent  control  of  the  air  tenmerature 
in  each  air-oondittoned  area  and  do  not  re<|iiire  wide-section 
air  conduit  devices.   The  air  conditioning  system  using 
ejection  mixers  is  simple,  compact,  low  In  weight,  and  eco- 
nomical.  ThU  system  Is  best  suited  for  use  on  low  tonnage 
1*^.  tenkers,  vessels  with  a'small  pumb^r  of  rooms  being 
ooDdlttoned,  and  on  excursioq  boato.   The  six  oondittonlng 
2^tom  incorporating  local  ejection  conditlciiing  unite  Is 
dtettnguished  by  high  flexiWUty  of  control  and  by  small  sections 
of  the  outer  air  oonduite.   This  system  Is  intended  for  luxury 
liners  and  for  vesseU  with  a  Urge  number  «f  oaUns  beinc 
serviced.  ^* 


AD-600  954  Dlv.  31,  9 

OTS  Price  $0.50 


David  Taylor  Model  Basin.  Washington,  D.  C. 


BILGE  KEEL  TRACE  AND  FLOW  STUDIES 
TENDER  (AD  37),  MODEL  4912. 
Research  and  development  rept. 
by  R.  R.  Mallory.   Apr  64,  lOp 
DTMB  1819 


OF  A  DESTROYER 


Unclassified  report 


Descriptors:    (•Ship  huUs,  Model  teste).  <*Model  teste, 
aip  huUs),  (nenders  (Vessels),  Model  teste).  Fluid  flow. 
Fluid  dynamic  properties.  Ship  models.  Hydroctynamlc  con- 
figurations. Propellers  (Marine).  1 1  "^"™*«^ 

Model  test  resulte  giving  Ulge  keel  trace  and  flow  conditions 
relative  to  the  appendages  are  presented.  (A^ithor) 


AD-601 060  Dlv. 

OTS  Price  $0.50 


31 


J  O  Engineering  Research  Associates,  BaltUoore,  Md. 
PLASTIC  DEFORMATION  OF  UNSTIFFENED  AND  STIF- 
FENED RECTANGULAR  PLATES. 
Technical  rept.  no.  3 
by  Joshua  E.  Greenspon.   Feb  64.   1^ 
Contraot  Nonr2862  00 

Unclassified  report 

Descr^rtors:   (*Sh^  plates.  Deformation),  (*Dcformatton, 
Ship  plates).  Mathematical  analysis.  Stresses,  Inq>aot  shock. 
Ship  structural  componente.  Shock  resistance.  Mechanical 
waves.  Plasticity,  Rectangular  bodies.       , , 

Thte  report  presente  a  basic  approach  whlcb  can  be  used 
to  compute  the  secondary  plastic  deformations  of  ships  result- 
ing from  slamming  and,  as  a  special  case,  the  tertiary 
deformations. 


169 


AD-601  068  Dlv.   31,  9.  30 

OTS  Price  $0.50 

David  Taylor  Model  Basin.  Washington.  D.  C. 
CYCUC  PRESSURE-LOADING  TESTS  OF  A  RING- 

SS"5£?d' pS?m.'^"^^^'°  °"  GLASS-FILAMENT 

Research  and  development  rept., 

by  WllUam  p.  Couoh  and  Kenneth  Horn.  May  64.  14o 

Projs.  SF013  0)6  03  and  SP013  01  03 

DTMB   1825 

Unclassified  report 

Dwcrlptors:   (*Stifrened  cylinders.  Glass  textiles). 
(•Glass  textiles,  Filament  wound  construction).  (*Plastios 
Reinforcing  materials).  Model  teste.  Hydrostatic  pressure. 
Loading  (Mechanics).  Periodic  variations.  Mechanical 
P«>perttes,  Structural  properties,  Analyste. 

A  cycUc  test  wlOi  a  1-mlnute  hold  at  maximum  pressure  was 
conducted  on  a  rlng-stifftoed.  glass-reinforced  plastic  cylin- 
5S  to^r^^  was  subjected  to  a  pressure  variation  from 
300  to  6700  psi,  which  oorreqxmds  to  one-half  the  collapse 

te^"J!^.^*  ?"?•' Jir**^  ■*°^""  «~»«tnr  torted  unda/short- 
term  hydrostatic  loading.  AttheooBCluslonof8626oyoles.no 
apparent  toes  in  structural  integrity  was  noted.  The  model 
was  then  loaded  to  a  hydrostatic  pressure  of  Integrt^W 

^^r.^  '~^* ''"  "^^  *<>•<»«•  to  *  hydroetetic  pressure 
2  ^?S!Sif/  ***^  catastrophic  failuiSTS^WTer.  to«JS?on 

in  reglbp^  oorresdOBdlng to  raaxUnlm  loaglfiidlnal  AddtHiw^ 
cuaifeMttte>«t(«Mes.  (Author)'     '     ""^"""^  "^.w^ 


AD-601  094  Div.  31.  9.  30  ' 

OTS  Price  $1.26 

David  Taytor  Model  Basin,  Washington.  D.  C 
PREDICTIONS  OF  THE  COLLA^  STRENGTH  OP  THRPw 

OCEANOORAPmC  RESEARCH  VEHICLE  ALVIN 
byTbomasJ.  Klemsn.Mar64.41p 
DTMB  1792 

UncUsslfled  report 

SS^SS^iC!!'^  (Marine).  Spheres).  CSpheres.  Hulls 

telS^iibS^Sr*"*"*'  "T^^'  «"^  (M«rt«)).  Model 
^.Hydrostatic  pressure.  Compressive  properties.  FsU- 

^^^J^^).  D~i«n.  Geometry,  Mathem^S«a 

Out-of-roundness  measuremente  were  taken  on  three 
spherical  pressure  bulls  which  have  been  fatarlostod  for 
Ai,viN,  a  two-num  oceanographlo  vehicle  <!— i»..»h  for  an  «»- 

r«tt-g  depth  of  eoo2TlK?e«ar5^SiS;;X 

^ated  ttat  over  a  critical  arc  teogth,  the  maximum  nSr 
^^k""^!?"  *°  ~"'*^  radius  wa7 1.05.   -raeoouSsT 
!!^!!*^,***  "^  ^'  *"  evahuted  by  meaw  o??Je- 
^fJV^f'^^y^  which  uttUtes  l^JfSomSrt^de- 
torminsd  by  out^of-roundness  measuremente.  flSSdJi^rSl 
c«llo«>al  geometry  and  available  st^S^SS,  cSS.^ 
•nalysis  Indloatod  tiiat  the  collapse  depths  ofuTSuS'r^ 
^.SS^^f"":^  ^^'"^  f  16.00oT^5^(£i  <?*^ 
oonfldeow  is  placed  te  the  resulte.  and  the  SatSe  S 
•ocurately  measuring  the  shape  o<  spherioalshSsir 
emphasised.  (AuU»r)         ^^      i«»rioai  sneus  te 


AD-601  102  Dlv.   31.  9.  25 

OTS  Price  $2.60 

Hydronautios  Inc..  Laurel,  Md. 

nS  SiJ?.^  MEASUREMENT  OF  SOUND  IN  UQUID 

^  O.  M.  PhlllliJs.  Jan  63,   23p  Hydro  TR346  1 
Contraot  NOb.88200.  ProJ.  SMIS  UOl,   TaA  1355 

UaoUsslfied  rspoit 


Dlvlfllon  31  -  SHIPS  AND  MARINE  EQUIPMENT 


DMcrlptors:   (*Shlp  noise.  Pipes),  (•AoousUcs,  Pipes). 
(•Pipes,  Sound  transmission).  Liquids.  Fluid  flow, 
TurtMleooe,  Noise,  Measurement,  Oscillation,  Strain  gages. 

TliB  report  is  concerned  with  the  problem  at  measuring 
the  sound  intensity  in  pipes  throuf^  which  turbulent  llcpild  is 
flowing.   Conventional  methods  present  difficulties  either  in 
prlnolple  or  interpretation,  so  that  novel  methods  are  sought. 
Four  su^  metbods  are  suggested  whose  aim  is  to  give  a 
reliable  measurement  of  acoustic  pressure  fluctuations  with- 
out disturbing  the  sound  field.   They  all  depend  op  the  radial 
pipe  oscillations  set  up  by  the  sound  and  d^er  in  their 
sensitivity  and  ease  of  application.  (Author) 

AD-601  103  Dlv.   31.  25 

OTS  Price  |7.60 

Hydronautlcs  Inc.,  Laurel,  Md. 

THEORY,  DESIGN  AND  TESTS  OF  FLEXIBLE  WALL 

ACOUSTIC  FILTERS. 

by  E.  Krasnoff.   Sep  63.   72p   Hydro  TR345  2 

Contract  NObe88200,   ProJ.  SF013  11  01.   Task  1355 

Unclassified  report 

Descriptors:   (*Shlpnol8e,  Acoustic  filters),  (*Aooustlc 
filters.  Design),  ("Pipes,  Acoustic  filters),  Sound  transmis- 
sion. Resonance.  Attenuation,  Mechanical  waves,  Ucrilds, 
Underwater  sound.  Theory,  Tests,  Equations. 

The  theory  for  flexible  wall  Uquld-fllled  acoustic  filters  U 
two  different  types  is  presented.   Equations  are  derived  for 
the  performance  prediction  of  volume  resonators  in  infinite 
pipelines  and  In  finite  pipelines  with  arbitrary  termination. 
The  tf  ect  of  noise  on  filter  performance  Is  studied  and 
illustrated.   An  e]q>erlmental  determination  of  the  performance 
of  a  volume  resonator  filter  indicates  good  agreement  with 
theory.   Equations  are  presented  for  the  performance  of 
aq>ansion  chamber  filters.   Their  advantages  and  disadvan- 
tages for  different  situations  are  discussed.   For  the 
special  case  of  high  pressure  pipe  systems,  it  is  coocluded 
that  volume  resonators  are  more  siiitable  than  expansion 
chamber  filters.  (Author) 


AD-601  104  Div.   31.  25 

OTS  Price  $2.60 

Hydronautlcs  Inc.,  Laurel.  Md- 

A  NOTE  ON  THE  DESIGN  OF  FLEXIBLE-WALL,  VOLUME 

RESONATOR  ACOUSTIC  FILTERS. 

by  D.  N.  Contractor  and  John  Cain,  Jan  64,  21p 

Hydro  TR345  3 

Contract  NObs88200,  Pro].  SF013  11  01,  Task  1355 

Unclassified  report 

Descriptors:   (*Shlp  noise.  Acoustic  filters),  (* Acoustic 
filters.  Design),  (*Pipes,  Acoustic  fUters),  Resonance, 
Sound  transmission.  Attenuation,  Pipe  fittings.  Liquids, 
Underwater  sound. 

The  behavior  of  flexible-wall,  vohime-resonalor  acoustic 
filters  in  liquid-filled  pipes  can  be  predicted  accurately  over 
»  wide  frequency  range  by  means  of  existing  theory.   However, 
for  design  purposes,  a  simple  method  for  the  selection  of  the 
major  parameters  of  the  filter,  and  the  effect  of  the  variation 
of  these  parameters  upon  the  filter  performance,  needs  to  be 
msfde  available.   Results  are  presented  herein,  which  will 
^^fM*.  one  to  select  an  t^iproxlmate  value  of  the  attenuation 
parameter  for  given  requirements.   Additional  results  show  the 
affect  of  the  variation  of  the  tail  pipe  parameter  on  the  filter 
performaiKe.   These  findings  aid  in  ttie  proper  placement  of  the 
filter  from  the  open  end  of  the  pipe.   Experimental  results  of 
tests  on  a  resonator  filter  with  three  different  connectors  are 
prflMnted.   These  tests  indicate  that  the  values  used  for  the 
ocnductlvlty  of  the  connectors  and  the  theoretical  predictions 
of  fhs  fitter  performsaoe  are  oorrect.   (Author) 


AD>601  105  Dlv.  31.  9,  25 

OTS  Price  $4.60 

Hydronautlcs  Inc.,  Laurel,  Md. 

PRELIMINARY  STUDIES  OF  THE  SOUND  GENERATED  BY 

ORIFICES  IN  PIPEUNES.  * 

l?y  D,  N.  Contractor.   Feb  64.  4H>  Hydro  TR345  4, 

Contraot  NObs  88200.  Pro).  SF013  11  01,  Task  1356 

Uoolasslfied  report 

Descriptors:   (*Shlp  noise.  Pipes),  (•Acoustics,  Pipes), 
(•Pipes,  Sound  transmission),  (•Ventilation  ducts,  Sound 
transmission).  Values,  Vibration.  Jets,  Resonance, 
Cavitation  noise.  Gas  flow,  Sound.  Fre(^ency. 

The  sound  generated  by  orifices  in  pipelines  was  studied 
both  analytically  and  experimentally.  At  low  UuA  oumbers, 
tiw  sound  Is  generated  by  mass  flow  fluctuations  caused  by  the 
periodic  formation  and  shedding  of  vortices  from  the  orifice 
edge.  The  sound  produced  has  pure  tones  at  a  characteristic 
frequency  and  its  lower  and  hi(^r  harmonics.   At  hli^ier  Maoh 
numbers,  the  sound  has  a  broad  frequency  base  and  is 
generated  by  the  fluctuating  force  exerted  by  the  orifice  plate 
on  the  fluid.   The  study  was  extended  to  the  noise  generated  by 
multiple  orifices  In  the  orifice  plate.   Experimental  restilts  are 
presented  that  verify  the  above  analyses.  Spectral  density 
curves  are  given  for  the  two  types  of  sound  generating 
mechanism^.    (Author) 


AD-601  463 
OTS  Price  $1.75 


Div.   31.  5 


Navy  Underwater  Sound  Lab..  Foit  Trumbull,  New  London, 

Conn. 

STRESS  ANALYSIS  OF  A  HYDRODYNAMICALLY  LOADED 

CYLINDRICAL  FAIRED  CANTILEVER  BEAM, 

by  Arthur  D.  Carlson.  Andrew  J.  Stanland.  and  Michael  A. 

Tuochlo.   30  Apr  64,  70p 

Task  S  F006  03  06  7059 

USL607 

Unclassified  report 

Descriptors:   (•Cantilever  beams,  Loading  (Mechanics), 
(•Ship  structural  components,  Submarine  hulls),  •Fairings, 
Submarine  antennas,  Mathematical  analyses,  Stresses,  Stnic- 
tures,  Hydrodynamics,  Cylindrical  bodies,  Angle  of  attack. 
Fluid  dynamic  properties.  Antennas.  Design. 

This  report  Is  a  structural  and  hydrodynamic  analysis  of  a 
cantilever  beam  commonly  found  on  submarines.   It  is  intended 
for  use  as  a  design  guide  to  illustrate  analytical  approaches  to 
problems  often  encountered  in  antenna  design  and  evaluation. 
The  two-section  cantilever  beam  consists  of  a  cylinder  mounted 
on  top  of  the  faired  section.    The  faired  section  is  subjected  to 
unsymmetrical  bending  due  to  varying  angles  of  attack,  while 
the  cylindrical  section  experiences  a  vibrational  load  caused  by 
vortex  shedding  plus  a  drag  load.  (Author) 


AD-601  504 
OTS  Price  $7.60 


Div.   31.7 


General  Electric  Co..  Schenectady,  N.  Y. 

ANALOG  STUDY  OF  NAVAL  SHIPBOARD  POWER 

SYSTEM.    PART  I:   SHORT  TIME  TRANSIENTS. 

Technical  Information  series, 

by  Dale  E.  Hedman  and  David  W.  Lelby.   28  Dec  62.   77p 

R6aGL173 

Contract  NObe86680,   Pro).  S  F013  12  01.   Task  4316 

UnoUsslfled  r«port 

Descriptors:  (•Power  supplies.  Submarines),  (•Models 
(Simulations),  Power  supplies).  (•Submarines,  Power 
supplies).  (•Transients,  Performance  (Engineering), 
(•Analog  computers.  Simulation),  Naval  vessels  (Comba- 
tant), Shlpbome,  Power  equipment.  Alternating  current. 
Circuit  breakers,  Synchronizing  switches.  Resistance 
(Electrical),  Capacitance,  Inductance,  Motor  starters. 
Model  tests. 
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This  study  anal]rses  the  short  term  transiem  performance 
of  the  submarine  shipboard  power  system  such  as  Is  i^jplied 
on  the  SSN-S88  class  of  vessel.   Direct  modeling  techniques 
are  used  to  develop  a  tliree-phase  analog  of  the  a.c.  power 
system.  A  synchronous  switch  is  used  to  repeatedly 
simulate  switching  operations  on  the  system  and  subsequent 
oscillations  are  observed  on  an  oscilloscope.   Conditions 
studied  are  tho  application  and  clearing  of  faults  and  switch- 
ing of  various  loads.  The  results  are  preseated  as  oscil- 
lograms and  tabulations  of  highest  power  unit  transients 
obtained  under  each  operating  condition.   Curves  generalis- 
ing these  results  are  also  presented.  (Author) 


AD-601  505  Dlv.  31,  7 

OTS  Price  $16.00 


General  Electric  Co.,  SchenecUdy,  N.  Y. 

ANALOG  STUDY  OF  NAVAL  SHIPBOARD  POWER  SYSTEM. 

PART  n:   LONG  TIME  TRANSIENTS,  [ 

by  David  W.  Lelby  and  Albert  A.  WinkeUah  lim.  28  Dec  62. 

a43p  R62GL174  , 

Contract  NObs86680,  Pro).  S  F013  12  01,  "T^sk  4316 

Unclassified  re|x>rt 

Descriptors:  (•Power  supplies,  Submarin^),  (•Sub- 
marines, Power  supplies),  (*Transients,  t^rformance 
(Engineering)),  (•Analog  computers.  Simulation),  (Mathemati- 
cal models.  Power  supplies).  Naval  vesseis  (Combatant). 
Shlpbome,  Power  equipment.  Alternating  current,  Motor  gen- 
•rators.  Direct  current.  Ship  turbines.  Voltage  regulators. 
Coolant  pumps,  Motor  starters.  Induction  motors.  Oscillo- 
graphs, Graphics.  I  j 

Analog  computer  techniques  were  applied  to  the  analysis  of 
the  performance  of  a  shipboard  power  system  such  as  is  found 
on  the  SSN-588  class  vesseL   The  ma)or  components  of  the  sys 
tsm,  such  as  the  ships  services  turbine  generator  set,  the  reg- 
ulators and  controls  on  the  turbine  and  generator,  the  300  kilo- 
watt ac-dc  motor  generator  and  its  controls,  and  the  coolant 
{Mmp  drive  motors  and  a  pulsing  sonar  load  were  included  in 
the  simulation.    The  performance  of  the  system  was  Investi- 
gated for  the  application  of  the  load  disturbances  of  starting 
the  coolant  pump  induction  motor  and  the  application  of  a  sonar 
load  for  various  combinations  of  system  parameters.    The  re- 
sults of  the  study  were  obtained  in  the  form  of  analog  strip 
chart  recordings  of  the  system  variables  of  voltage,  load  cur- 
rent, system  frequency,  generator  torque,  etc.    The  results  of 
the  study  showed  that  the  initial  changes  in  system  voltage  are 
determined  by  the  magnitude  of  the  disturbance  and  the  char- 
acteristics of  the  generating  equipment.   The  transient  recov- 
ery from  the  initial  voltage  change  is  a  fyinction  of  the  magni- 
tude of  the  disturbance  and  the  adjustments  of  the  regulator  anci 
oontrol  equipment  (Author) 


AD-601  506 
OTS  Price  $2.75 


Div.  31.  7 


General  Electric  Co.,  SchenecUdy,  N.  Y. 

ANALOG  STUDY  OF  NAVAL  SHIPBOARD  POWER  SYSTEM. 

PART  m.    ADDITIONAL  STUDIES.  J 

ed.  fagr  B.  A.  WeUs.  9  Mar  64.  150p  R64GU I 

Ua  tlassified  report 

Descriptors:  (•Power  supplies.  Submarines),  (•Submarines, 
Power  supplies),  (•Transients,  PerformiU)ce>(Engineerlng)). 
(•Analog  computers,  Simulation),  (•Digital  computers.  Pro- 
gramming (Computers)),  Naval  vessels  (Combatant),  Shlp- 
bome, Power  equipment.  Electric  discharges,  Semicon- 
ductors, Suppressors,  Voltage  regulators,  Motor  generators. 
Alternating  current.  Direct  current. 

This  ilork  is  a  continuation  of  the  studies  dascrlbed  in  report 
numbers  62QL173  (AD-601  504)  and  62GLlt4  (AD-601  505). 
Additional  short  and  long  time  transient  performance  stu<Ues 
of  the  submarine  shipboard  power  system  as  applied  on  the 
SSNS88  class  of  vesseL   Short  time  transient  voltages  on  the 
400  cycle  srstem  exceeded  two  per  unit  valUss.   In  several 


cases  amplification  was  noted,  1.  e.  ttie  voltage  in  the  end  of 
the  line  was  hl^er  than  the  voltage  at  the  point  of  circuit  in- 
terruption.  The  characteristics  of  the  dc  system  were  similar 
in  many  respects  to  the  ac  system,  peak  voltage  of  2.4  per  unit 
being  noted.    Since  certain  simplified  assumptions  were  made 
the  numerical  results  should  be  verified  by  a  limited  number 
of  well  planned  tests.   The  analog  computer  was  a  satisfactozy 
tool  for  analyzing  fast  time  transients  on  the  dc  system 
and  long  time  transients  on  the  ac  system.  The  digital  oam- 
puter  using  tlie  FACE  Program  (FORTRAN  Analog  Computer 
Equivalent  was  a  very  satisfactory  method  of  analyzing  tiie 
short  time  transients  on  the  ac  system.  (Author) 


AD-601  557 
OTS  Price  $0.50 


Div.   31 


David  Taylor  Model  Basin.  Washington,  D.  C. 
POWERING  PREDICTIONS  FOR  A  SURVEYING  SHIP 
(AGS)  REPRESENTED  BY  MODEL  4914. 
by  B.  E.  West.   Apr  64,   19)^ 
Pro).  S  F013  02  04 
DTMB    1642 

Unclassified  report 

Descriptors:  (•Ooeanographlc  vessels.  Model  tests). 
Ship  hulls.  Ship  models.  Propulsion,  Velocity,  Fluid  flow. 
Hydrodynamics,  Maneuverability,  Hydrodynamic  con- 
figurations. Drag,  Model  tests.  Performance  (Engineering). 

Tests  were  conducted  on  Model  4914,  representing  the 
»irveying  Sh^t  (AGS),  to  predict  bare-hull  resistance  and  to 
establish  optimum  bilge-keel  location.  Comparison  with  the 
corresponding  Taylor  Standard  Series  form  indicates  that  at 
15  knots  the  efap  for  the  bare-hull  form  is  approximately  10 
percent  higher  than  the  predicted  Taylor  el4>.   Resistance 
and  propulsion  tests  were  also  conducted  with  the  model  ftilly 
appendaged.   test  data  show  that  the  appendage  resistance 
increased  the  ehp  about  4  1/2  percent  at  design  speed  of  15 
knots.   A  speed  of  {^proximately  16  knots  should  be  attained 
at  design  power  of  3000  shp  at  200  rpm.   (Author) 


AD-601  571 
OTS  Price  $1.00 


Div.  31 


David  Taylor  Model  Basin,  Washington,  D.  C. 

ROUGH  WATER  TESTS  OF  MODEL  4943  REPRESENTING 

A  41-FOOT  PERSONNEL  BOAT. 

by  Lawrence  Benen.  May  64,  37p 

Pro).  S  POM  02  02,  Task  2062, 

DTMB  1833 

Unclassified  report 

Descriptors:  (•Boats,  Model  tests).  (•Model  tests. 
Performance  (Engineierlng).  Fluid  flow.  Motion.  Pitch 
(Motion).  RoU,  Water  waves.  Center  of  gravity, 
AcoeleraUon.  Mathematical  prediction.  Velocity. 

Tests  of  TMB  Model  4943  were  conducted  in  Langley  Tank 
No.  1  to  determine  the  motions  and  resistance  of  a  round 
bilge  4l-ft  Personnel  Boat  In  waves.   Model  pitch,  heave,  and 
ao^erations  at  bow  and  CG  were  measured  on  a  1/6-scale 
model  in  head  seas  In  regular  waves.   The  huU  responses  to 
regular  waves  were  obtained  experimentally,  and  the  method 
of  linear  s^jerposltion  was  ^>pUed  to  characterize  the 
craft's  behavior  in  a  State  3  sea.   (Auttwr) 


AD-eOl  578 
OTS  Price  $1.00 


Div.  31.  9 
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Si^*^  ^■**"  Stevens  Inst,  of  Tech..  Hobokan.  N.  J. 
THE  FORCE.  MOMENT.  AND.HINGE-MONffiNT  CHAR- 
ACTERISTICS OF  SURFACE-PIERCmC  DIHEDRAL  HYDRO- 

^R.  P.  Bemloker  and  P.  w.  Brown.  May  64.  39d 
Srr-DL  964  -w  ",  «»»i 

Contract  Noor263  43,  Pro).  NRO<a  274 

Unclassified  report 


Division  31  -  SHIPS  AND  MARINE  EQUIPMENT 


Deaorlpton:  (*Hy(lrafoil8.  Dihedral  angle),  Hydrodynamlc 
coafifuratiooe.  Force  (Mechanics),  Moments,  Lift,  Drag, 
Pitch  (MotiOB),  Model  teste. 

The  report  presents  the  results  at  an  experimental  and  theo- 
retical study  oi  the  foroes  acting  on  a  fully-wetted,  surface- 
piercing  dihedral  hydrctoll.  fitted  with  trailing  edi^  hinged 
flj^.  The  tests  cover  a  range  ot  dihedral,  tUp  deflection,  and 
trim  angles  at  sereral  depths  of  submergence.   Measurements 
include  lift,  drag,  pitching,  moment  about  the  mid-chord  point 
at  the  foil  wpex,  and  the  flap  hinge  moment.   The  three- 
dimensional  lift  data  Is  reduced  to  equivalent  sectional  values 
with  appropriate  aspect  ratio  and  depth  correction  factors,  and 
shows  good  agreement  with  theoretical  predictions  for  all 
aspect  ratios  and  dihedrals  tested.   The  effect  of  flap  operation 
is  linear  In  the  flap  deflection  angle  for  the  range  of  settings 
used.   Drag  data  Is  found  to  be  linearly  dependent  on  the  square 
of  the  lift  coefficient,  with  the  drag  at  zero  lift  a  function  of 
dihedral  ai^le  and  aspect  ratio.   Values  of  the  hinge  moment 
coefficient  for  all  dihedrals  and  aspect  ratios  are  linear  in 
the  flap  deflection  angle,  and  results  for  the  various  test 
parameters  indicates  no  direct  dependence  on  aspect  ratio. 
(Author) 


AD-601  593  Dlv.  31 

OTS  Price  $1.25 


t 


California  Univ.,  Berkeley. 

TEMPERATURE  DISTRIBUTION  AND  THERMAL  STRESSES. 

Final  rept. 

by  P.  T.  Lyman  and  J.  L.  Merlam.  Jun  M.  41p 

Contract  NObs78634.  ProJ.  SR161 

SSC  152 

Unclassified  report 


Oescr^itors:  (*Sblp  structural  components.  Thermal 
stresses),  (*Thermal  stresses).  Model  tests.  Cargo  ships. 
Temperature,  Mathematical  models.  Mathematical  analysts. 
Structures,  Shear  stresses.  Strain  (Mechanics),  Theory, 
Elasticity,  Experimental  data.  Data  processing  systems. 
Computers. 

An  investigation  was  made  to  extend  the  existing  knowledge 
cf  thermal  stresses  in  ship  structures  by  the  study  of  both 
physical  and  mathematical  models.   The  physical  floating  model 
was  a  10-ft  welded  box  beam  simulating  the  main  hull  girder 
of  a  transversely  framed  cargo  ship.   It  was  subjected  to  vari- 
ous temperature  environments  above  water,  and  thermal 
stresses  were  measured  with  foil  strain  gages.   The  results  of 
these  tests  showed  excellent  agreement  at  sections  remote  from 
the  ends  of  the  model  with  a  strength-of-materlals  approach 
modified  to  Include  any  arbitrary  transverse  temperature  dis- 
tribution.   A  finite-difference  solution  to  the  governing  equa- 
tions of  thermo-elasticity  was  developed  for  two-dimensional 
plates  and  extehded  to  a  folded-plate  type  of  box  girder.   The 
solution  was  conducted  on  the  IBM  704  and  7090  computers, 
and  the  computer  program  with  sight  modification  is  con- 
sidered suitable  for  use  in  ship-design  offices.   Solutions  were 
obtained  for  a  variety  of  thennal  conditions  with  temperatures 
varying  vertically,  transversely,  and  longitudinally.    Accurate 
comparisons  were  made  with  both  the  experimental  and  the 
strength-of- materials  results.  (Author) 
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32.   MISCELLANEOUS  ARTS  AND 
SCIENCES 

AD-«00  MS  Dlv.  32,  2 

OTS  Price  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

TOE  ECONOMY  OF  THE  CHINESE  MAINLAND:   NATIONAL 
INCOME  AND  ECONOMIC  DEVELOPMENT,  1933-1959. 
by  Ta-Chung  Uu  and  Kui«-Chla  Yeh. '  Jun  64.  20p. 
R1I86WPR  suppL  -P      .-«*. 

Cootraot  AF4»  638  700 

Unolmsslfied  report 

DMOrlptors:  (*ChlnA.  Boonomlcs),  (•Eclowmilcs,  Chins), 
Banking.  Budgets,  Coostruotioa.  Foreign  govemmMit. 
Communism.  HI 

An  alternative  view  cf  basic  construction  and  investment 
in  working  ospltal:   Some  Communist  investment  series  can 
be  given  a  different  intexpreUtlon  from  those  adopted  previ- 
ously. One  possible  reii^erpretation  involves  the  definition 
of  Investment  in  basic  construction.   This  term  as  defined  in 
the  text  lactaides  ancillary  expenses  and  naw  fixed  asseU.  A 
posMUe  redefinition  inchides  these  two  elements  plus  changes 
In  unfinished  construction.   A  second  reinterpretaUon  involves 
»  new  estimate  of  Investment  in  working  oq>itaL  The  estimate 
In  the  text  is  derived  from  Communist  estimates  of  accumu- 
lation and  basic  construcUon.   Somewhat  dtfferent  resulu  can 
*    °'**^°*^.*'y  »»■•  of  the  percentage  of  accumulation  accounted 
for  by  working  ospltal  investment,  as  given  in  Communist 
souroes.  These  two  interpretations  and  their  effecU  on  the 
•stimstes  of  total  investment  and  investment  in  working  and 
fixed  oapUMl  are  discussed.   The  orginal  interpretation  and 
the  underlying  assunqmons  are  explained  first,  and  then  the 
altemstive  estimate  is  derived  and  oompaind  with  the  original 
•*lmste  given  in  the  text.  (Author) 


AD-ft010«7 
OTS  Price  $2.75 


Dlv.   32 


Ohio  State  Univ.,  Cohimbus.  Research  Foiiodatlon. 

MACHINE  RECOGNITION  OF  MANDARIN  MONOSYLLABLE. 

Rept.  no.  9 

by  Kung-Pu  Li  Jun  64.    138p  08URF  14610^3 

Contract  Nonr495  27,  Pro].  1465 

Uaelsaslfied  report 
Rept.  on  Linguistic  Analysis 

©••crlptors:   (^Speech  recognition.  Pro^anuniog  (Com- 
puters), (*Language,  China),  Programmfev  languages,  DaU 
storage  systems.  Coding,  Acoustic  properties. 

Research  is  discussed  toward  the  construction  of  a  pbonologl- 
«5al  descrtption  containing  two  highly  Intertnelated  types  of 
information:   (1)  the  base  forms  of  the  motphemes  of  the 
Isngusge  in  distinctive  feature  representation,  and  (2)  a  par- 
tially-ordered set  of  p^nnologlcal  rules,  wUoh  give  physical 
interpretations  (physiologloal  and/or  acouMlo)  to  these  base 
forms  as  they  occur  in  syntsotic  oontexU.   (Author) 


AD-601  079 
OTS  Prloe  $1.(K) 


Dlv.   32 


RAND  Corp.,  SsnU  Monica.  Calif. 

TOWARDS  A  GENERAL  THEORY  OF  CUSTOMS  IWIONS 

FOR  DEVELOPING  COUNTRIES. 

by  C.  A.  Cooper  and  B.  F.  MssseU.  May  «4.  38p  P-2919 

j    UaolsssUled  report 

Descr^Hors:   (*Commerce.  Theory),  t*Eoooomlcs. 
Commaroe),  Costs,  Management  ei«liie«rti«.  Management 
plsmliic  iBdkutrial  production. 


A  critique  Is  given  of  customs  imlon  theory  as  it  has  emerged 
since  the  pubUcatlon  of  Viner's  classic  work  in  1950.  The  re- 
view suggests  that  this  theory:  (1)  confuses  the  effect  of  form- 
ing a  customs  union  with  the  effect  of  removing  a  revenue 
tailff;  (2)  makes  an  arbitrary  and  highly  restrictive  assumption 
■bout  tariff  poUcy  in  the  participating  countries;  and  (3)  fails 
to  provide  a  rationale  for  participation  in  a  customs  union.   A 
more  general  theory  is  outlined  that  takes  a  broader  view  of 
the  role  of  industrial  activity  in  the  growth  process.   The 
model  recognizes  that  economic  planners  in  newly-developlns 
countries  may  legitimately  prefer  Industry  to  other  forms  of 
economic  activity.   A  customs  union  can  then  be  regarded  as 
an  institutional  arrangement  that  reduces  the  cost  of  protect- 
ing local  industry.  However,  while  a  customs  union  wlU 
Ti^.^}*  ^f'J'"^  countries  to  produce  a  given  level 
of  InAistrial  output  at  a  lower  real  cost,  the  distribution  of  the 
J^lns  among  the  participants  must  be  considered  as  weU. 
Conseque^y  the  analysis  focuses  on  the  conditions  under  which 
the  formation  of  a  customs  union  wlU  enable  two  particioatiiM 
countries  both  to  gain.   The  results  of  this  analysis  are  c«m- 
I«red  wlto  those  reached  by  earUer  writers  on  the  subject. 
(Autnor) 


AD-601  145  Dlv.  32,  30 

OTS  Price  $1.75 

Mitre  Corp..  Bedford,  Mass. 

ROUT  DOCUMENT  RETRIEVAL  SYSTEM. 

Final  rept., 

by  J.  F.  Rial.   May  64,   6^   MITRE  TM3869 

Contract  AF19  628  2390,  Pro].  438L 

ESD  TDRS4  96 

Unclassified  report 

Descriptors:   (*Documentation,  Information  retrieval), 
(^Information  retrieval,  Documoitatlon),  Subject  indexing, 
StatUtlcal  analysU,  Analysis  of  variance.  Statistical  tests. 
Errors. 

The  evaluation  of  the  ROUT  (Retrieval  of  Unformatted  Text) 
document  retrieval  system  oonslsted  of  a  detailed  examination 
of  various  retrieval  errors  in  the  context  of  different  query- 
processing  methods.   Many  of  the  methods  used  to  extend  the 
power  of  the  basic  coordinate  inA»r<.>g  mechanism  were 
compa^^d.  Three  different  evaluation  techniques  were  used 
in  the  stu4y.   Based  on  the  analysis,  conclusions  were  drawn 
about  the  relative  merits  of  several  query-processing  methods, 
•nd  some  general  comments  were  made  about  the  limitations 
of  coordinate  indexing  as  an)Ued  to  the  document  retrieval 
problem.   (Author) 


AD-601  198  Dlv.  32 

OTS  Price  $10.10 

Cambridge  Language  Research  Unit  (EnglaaA. 
PROCEEDDIQS  OF  A  COLLOQUIUM  ON  THE  SEMANTIC 
BASIS  OF  COMMUNICATION  HELD  IN  FLORENCE.  ITALY 
SEPTEMBER  1963.  *  "'**'*» 

Annual  summary  rept.,  Apr-Aug  63, 
by  Margaret  M.  Masterman.  1  i^r  64,  129n 
Contract  AF61  052  647 
AFOSR  64  1036 

Unclassified  report 

Descriptors:  (♦Language,  Speech).  (*Speech  represenU- 
tton.  Analysis),  Symposia. 

A  year's  research  on  the  semantic  basis  of  human  communi- 
cation leading  to  a  ooUoquium  at  Florence  and  a  reoort 
thereon.  (Author) 
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AD-601  203  Dlv. 

OTS  Price  92.00 


32 


RAND  Corp.,  SutU  Monica,  Calif. 

EXISTENCE  OF  COMPETITIVE  EQUILIBRIA  IN  MARKETS 

WITH  A  CONTINUUM  OF  TRADERS. 

by  R.  Aumann.  Jun  64.  71p   RM38S3PR 

Contract  AF49  638  700 

Unclassified  repoi 

Descrl|>tors:  (*Commeroe,  Theorems),  Mathematical 
analysis.  Mathematical  models.  Theory. 

R  is  well  known,  and  easy  to  estabUsh,  that  there  exist 
markets  that  do  not  have  competltlTe  equilibria,  provided 
the  traders  do  not  have  convex  preferences— that  is.  that 
the  set  at  oommodity  bundles  preferred  or  indifferent  to  a 
given  bundle  is  not  always  convex.   It  is  proved,  nevertheless, 
that  in  a  market  consisting  of  a  continuum  of  traders,  each 
one  individually  insignificant,  there  is  always  a  competitive 
equilibrium,  even  when  the  preferences  are  not  convex. 
(Author) 


AD-601  64T  Dlv.  SS 

OTS  Price  «1.00 

RAND  Corp.,  SanU  Monica.  Calif. 

THE  IMPACT  OF  URBAN  RENSWAL  ON  LAND-USB. 

Msmo.  rept. 

by  Edward  F.  R.  Hearle  and  John  H.  Niederoom.  Jun  64. 

34p  RM4186RC 

UnelaMUtod  r«port 

Descriptors:  (*UriMn  areas.  Population),  (•Urban  areas. 
Industries).  Transportattan,  Density.  United  SUtes. 

It  was  concluded  that  urban  renewal  does  ohange  substan- 
tially the  proportions  of  land  devoted  to  different  uses  In  pro- 
ject areas.   The  most  significant  over-all  changes  were  those 
leading  to  reduced  resldSBtial  population  densities  and  in- 
creased areas  for  Indostrisl  development  and  public  purposes. 
(Author) 


AD-601  607  Div.  32 

OTS  Price  $0.50 

RAND  Corp.,  Santa  Mcnica,  Calif. 

TRANSFORMING  TRADITIONAL  AGRICULTURE.  A 

REVIEW, 

by  B.  F.  MasseU.  Jun  64,  4p  P2928 

Unclassified  report 

Descriptors:   (♦Reviews,  Agriculture),  (•Agriculture, 
Reviews),  Economics,  Production,  Money,  Education. 
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33.   TRANSPORTATION 

AD-601  266  Dlv.  33 

OTS  Prloe  $0.50 

Operations  Reaearoh  Center.  Univ.  of  Csll^imU,  Berkeley 
rORCBO  MERGING  IN  TRAFFIC, 
tgr  W.  S.  JewelL   16  Jsn  64,  30p  ORC  64  1  RR 
C«iitraot  Nooraai  83 

I  Unclassified  report 

PMCrtptorst    («Trafflc,  Mathemattcal  aiUlysls),  Vehicles, 
Psssanger  vehicles.  Accidents,  Mathemattcal  models. 

A  yjUoU  waiting  at  an  intersection  of  a  nujor  road  forces 
•a  SOtry  into  the  main-stream  traffic  by  requiring  the  oncom- 
ing traffic  to  slow  down.   Assuming  that  the  main-stream  traf- 
flo  osa  be  deaortbed  as  a  renewal  process,  the  paper  examines 
tte  reMlting  dlsturbsnoe  which  the  forced  entry  creates  in  the 
mala  stresm.  After  showing  that  it  is  fonaslly  equivalent  to 
a  busy  period  problem,  explicit  reeults  are  obtained  in  the 
oaae  of  PoUaon  traffic.  It  la  shown  thst  there  U  a  mtiiim«i 
malB-stream  headway  which  should  be  foroad  la  order  to 
mazlffilse  the  rate  of  entry  into  the  major  road  by  many  wait- 
lag  vehlolee.   Finally,  two  meaaures  of  aocddent  potaotlal  are 
■  (Author) 


AD-601  296  Dlv.   33 

OTS  Prloe  $1.10 

Praifwfioe  of  Deterioration  Center,  NAS-NBC,  Waahlagtoo. 

SinRBNCBS  PERTAINING  TO  DYNAMIC  ENVntONMBNTS 
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SIKNT  PCRPORnANCC. 

tD«*OI  so*  D|V,   Jl 

•N*tO«  CONPUTCRS 

SPCCt'k  PURPOSC  CONPuTCRt 

«N*kOC  ORBIT  COnPuTCR 
TO  BC  USfD  IN  THC 
*N«kTT|C*k  SOkUTtON  OP 
TMC  ORBITtk  POINTINB 

PROBkCn, 

»D-ioe  *S4         OIV.   *o 

«M*LOO-DI«tT*k  eOHPuTCRS 
8PCei*k  PURPOSC  COMPUTCRS 

0*RC  It,  DAT*  /kCBUlSITION 
*N0  •CCORcInC  COulPMCNT 
POR  TMt  N«V>L  ORBNANCC 
k*BeR*TORT>s  HTPCRSONIC 
TUNNCk  NO,  B, 

*D-40I  0**  OIVi   0 

ANCCHOIC  CMtHOCRS 
TCSTS 

*N*kTTIC*k  *ND  e«P(RIMCNT*k 
INVflTlS»T|ON  OP  TMC 
ACOUSTIC  fMylRONMtNT  OP 
TMC  *T0  SONIC  PATieUC 
MAIN  TCST  CHAHBCR. 

ad>*oi  All       eivi  *• 

ANCSTMCSIA 

PMTSIOkOCT 

CPrCCTS  OP  ANCSTMCSIA 
MICM   OITSCN  AND  PCCDINS 
UPON  THC  RESONANT  PRCBUCNCICt 
OP  VISCCRAk  0R6ANS, 

AO-AOI  ISO  OIV.    I* 

ANIHAkS 

TRANSPORTATION 

TOUNG'S  MOeUkUl  A«p  BRCARIN6 

strcnbtm  op  boot  Tissues. 

AD-AOI  ISt  DIV.    I* 

ANTCNNA  CONPiaURATIONS 
DTNAMIC  PROaRAHMINfi 

APPklCATION  or  OTnAHIC 
PROORAHHIMC  TO  PSCUOO 
RANDOM  ARRAY   I  N VCST  I  6AT t ON , 

AD>*OI  **J  DIV.   B 

ANTCNNA  rCCDS 
OROAnBAND 

SCAkAR  rcCD  ANTCNNA, 
AD-AOI  40*  DIV.   B 


ANTCNNA  pecos 

TMCORT 

IMVCSTlaATION  OP  APPkICO 
PROBkCMS  IN  CkCCTROMABHCTIC 
RADIATION, 

AD-4DI  404  OIV.   S 

ANTENNAS 
0CSI6N 

INVESTlfiATION  or  APPklEO 
PROBkCMS  IN  CkCCTROMACNCTIC 

radiation, 

ad-4di  404       oiv.  b 

antcnnas 

microrave  csuipmcnt 

STATUS  OP  THE  MATSTaCK 
CASSEORAINIAN  ANTENNA 
PACIkITT, 

AD-AOe  «10  OIV.   S 

ANTENNAS 

PHASE  SMIPTERS        .   . 

pcRPORMANCE  or  DIalTBL 

PHASE  SMirTERS  USING 
BEMieoNDuCTOR  DIODE 
talTCMCS  IN  A  PHASED 
ARRAy  ANTENNA. 

AD-401  *el  OIV.   0 

AHTIGCN-AHTIBOOT  REACTIONS 
ABSORPTION  iBIOkOGICAkI 

IMMEDIATE  SENSITIZATION 
BT  ABSORPTION  OP  ANTISCNt 


•HO  AMTIOOeiCl  In  vitbo. 

AOoBoe  *i4       eiv.  i* 

AHTIBCN-ANTIOeOT  RtACTIONB 
fURBCRT 

JTUOICS  OH  HOMOBRAPT 
PTANCr  AHO  RCJCCTIOH 
IN  KIOHCT  TRAHtPkANTATIOH. 

Ae>40t  401  OlV,    |4 

ANIICTT 

AMPMCTAHINCS 

MANIPCST  ANIICTT,  AnPHCTAMIMC 
AHO  PERPORMAHCE. 

AO-*ei  RS5       OIV,  <o  , 

APPklEO  NATHCHATICS 

CLCCTBOMABHCTIC  BAVCS 

BASIC  MATHCHATlCAk  | HVEST t SAT | OHB 
IH  EkECTRONABHCTIC 
HAVE   THEORY. 

AO-4eo  «sa       OIVi  <s 

TmICR  TITAHIUH  PkATt 
eCkOIH*  OT  PROCCsStS 

OIPPERCHT  PROM  THE 

'   AO-AOe  «T4  OIV.    |7 

ARC-JET  CHBIHCS 

BCIEnTIPIC  rcscarch 

KB  ARC-jET  TMRUSTOR 
RESEARCH  AND  OCVCkOPMEHT 
PROGRAM  ENTAIkING  ANAkTSIS. 
OESISN,  PAORICATIDN,  ASICHtkT. 
AND  TESTING. 

AO-GOI     ij<l  0|V.        IT 

ARSON 

sokieipuo  BASES 

ThCrmocohouctivitt  op 

BOklO  ARSOH, 

AD»4ei  iat       OIV.  <• 

ARBOH 

THCRMAk  COHOUCTIVITT 

TMCRMOCOMOueTIVITT  OP 
SOkie  ARGOH, 

AO-401  401  OlV,   *• 

ARHCe  PORCCS  OPERATIOHS 
OPERATIONS  RCSCARCH 

PAPERS  PRCSCNTCe  AT 
PIRST  CONGRESS  ON  INPORNATIOH 
STSTCM  SCIEHCES  CONCCRhIHB 
INPORNaTION  STSTCH  OPERATIOHS 
ANAkTSIS. 

AD-AOI  |«4  OIV.    |R 

ARMOR 

PCNETRATIOH 

MECHANISMS  or   ARMOR 
PENETRATION  RESISTANCEl 

GkAtI  PIRERREINPORCeO 
PkASTICS, 

AO-401  too  OIV,   t» 

ARTIPIC|Ak  PRCCIPITATIOH 
PEASIBIkITT  STUDIES 

mCThOOS  op  CkDUO  DISSIPATION 
OVER  kARSr  AREAS, 

AD-AOI  10*  OIV,   < 

ARTIPIClAk  PRCCIPITATIOH 
OPTIMIZATION 

INVESTIGATION  OP  OPTIMAk 
OESISN  POR  SUPERCDOkEO  CkOUO 
DISPCRS*k  EOUIPMCHT  AND 
TECHNIOUCS, 

AD-401   IT*  OIV.   I 

ASPHAkT 
RUNOATS 


PREmIIED  hot  ASPHAkT 
PAVING  MIVTURE, 

AD-401  IVT  DIV, 


|R 


ASTEROIDS 

ASTRoNoMiCAk  Data 

PROJECTED  SOVICT  INVEST  I  BAT | OHt 
CONCERNlMe  SOLAR  PHENOMENA, 
TE**rSTR|*k  *N0  ElTRATERRESTRIAk 
CkOUOS,  AHO  ASTEROIDS. 

AD-401  5*0  OIV.   a 

ASTRONAUTS 

PRESSURE  SUITS 

TIME  STUDY  or  DOHNING 
AND  nOrriNG  A  PHASE 
0  APbkkO  PROTOTTPC 
SPACE  SUIT. 

AD-401  aso       OIV,  a* 

astrophtsics 

scicntipic  rcscarch 
rcscarches  in  thc 

PIEkO  OP  SOkAR  RADIO 

NOISE  AND  SUNSPOT' STRUCTURE. 

AD-*oe  B«4       OIV.  a 

ATkAHTIC  OCEAN 

OCEANOeRAPHIC  DATA 

OCEANOSRAPHIC  OOSCRVATIOHf 
NORTH  ATLANTIC  OCEAN 
STATION  DCkTA  4<  OEBRCCS 
H  «l  DCSRECS  a. 

AD-401  471  OIV.   a 

ATMOSPHCRE 
OEHSITT 

(.RAY  AIR  OEHSITT  OCTCRMfHATIOM 
POR  RE-ENTRT  VCHlCkC 
COHTROk   IV-RADD  STSTEM) 

AD-401  015  OIV.   la 

ATMOSPHERE 

HUCkEAR  EIPkOSIOHS 

ATMOSPHERIC  PRCStUOE 
BAVC  GCHERATED  BT  A 
HUCkE*"  EVPkOSION, 

AO-401  IBS  DIV,   a 

ATMOSPHERE 

OPTICAk  PROPERTIES 


m-a 


VISUAL  RCSOkUTION  AHO 
OPTICAk  SrlHTIkkATION  OVIR 
SHOa,  ICC,  AHO  rOOZCN 
BROUHO. 

Ae-400  «a*       oi«. 


as 


ATMOfPMCRC 

SCIEHTIPK  OSSCARCM 

RAOle-PRCOUCHCT  MASS  SPECTRB> 
HfTRTI   APPklCATION  TO  UP'CR 
ATNOSPMCor  AHO  SPACE 

ntscAOcH, 

AO-461  »t$  OIV.  a 

•trospncrc 

TRITIUM 

TRITIUM  DCTCRHlMATIOHS 
IH  ATHOSPHCRle  SASCS 
AND  mCTCORITCS. 

AO-401  ia«       01*.  a 

btmospmcrc  ehtrt 
hcat  trahspcr 

?TABHAT|0N  PO|HT  COhvCCTIVC 
TRAHSrCR  IN  PARTlAkkT 
lOHIZCD  AIR  UHDCR  RCCHTRT 
CONDITIONS. 

AD-AOI  J70  OIV,   « 

SHOCK  LAYER  STAaNATION 
POINT  RADIATIVE  HCAT 
RCCHTRT*  '"""'*  "TPERVfkOeiTT 
AO-tol  »7|  -H»,   « 

ATMOSPHCRC  HOOCkS 

MCTCOROkOGICAk  PARAHcTcRS 

A  MODEL  or  THE  SEABOHAk 
AHO  LATITUelHAk  VARIATION 
or  lONAk  PlNOS  AHO 
TEMPERATURE  IN  TMC 
STRATOSPMrRC  ABOVC  10 

AO-401  j«o       OIV,  a 

atmosphcric  motion 
OCnsiTT 

PrOGRCSS  oh  a  STUOT 
OP  ATHOSPHCRIC  CIRCUkATIOH 
TO  aOO  RILOMETERS  |H 
TERMS  OP  eCHSITT. 

AD-4ei  004  D|V.   a 

ATMOSPmCRIC  motioh 
PROPABATIOH 

PROPABATIOH  OP  ATmOSPHCRIC 
PRCSSURC  PULSES  GeNERATEO 
OV  HUCkEAR  ClPkOSlOHS. 

AO-401  S04  B|V.   a 

ATMOSPHERIC  SOUHOIHG 
IOHOSPmCRC 

RCStARCM  OH  IOHOSPHEOC 
BTRUCTuRC  AND  MOTIOH, 


A0-40e  0*7 


OIV, 


ATMOSPHERIC  SOUHDIHB 
SOUHOIHG  ROCKETS 

kUHAR  1-RAT  III, 

40-401  a7s      OIV.  a 

ATMOSPHERICS 
POkAR  RCSIOHS 

OOSERVATIOHS  OP  BHIBTktRS 
AHO  VkP-CM|SSIOHS  AT 
B60MAVH  AHO  HARSSARStUAO, 
GRCCNkANO  AHO  AT  TROHSO , 
HORRAT   IH  1*40, 

A0.40I  ISO       OIV.  a 

ATOMIC  OROlTAkS 
CARBOH 

TMCOOCTICAL  DCTCRNIHATIOH 
OP  THE  ISOTOPE  SHIPT 
IH  THE  SPECTRUM  OP 
TMC  CAOOOH  ATOM, 

AO-400  BB«  BIV,   a 

IHTCRACTIOH  OP  oaOITAk 

coHPiGuRATions  in  tmc 
caroon  atom, 

AD. AOO  i«B        OIV.   a 

atomic  OROlTAkS 
kINC  SPCCTRUM 

OCTCRMINATIOH  OP  SPCCTRAL 
klHC  STRCNSTM  OT  THC 
CIPAmSION  CAkCULATIDH 
MCTHOO. 

aO-AOO  000  B|V,   a 

ATOMIC  IPECTROSCOPT 

OPTICAk  PMChOMCHA 

RCSCARCH  OH  CITCHDIHB 
THC  USCPUL  RAHGC  OP 
TMC  CkCCTROMAGHETIC 
SPECTRUM, 

aO-aOd  *»»  eiv,  ao 

ATTITUOEO 

CIVIL  OCPCHSC  STSTCMS 

CHAHOC  IH  OCLICPS  COHCERHIH* 
CIVIk  OEPfHSE  ISSUES, 

AO-400  «BS       oiv,  ao 

SUOVET  or  PATTERNS  OP 
IHTErCST  IH  CIVik  DEPEHSC 
IHPBRHATIOH  TOPICS. 

A0-4oe  *«o       DIV.  ao 

SUMMARY  OP  RCSCARCH  ON 


CIVIL  OKPEhBC  OCklEP 

pattIrns, 

A0-4ie  **|       eiv. 

TCCMHICAk  SUMMAOY  OP 
RCSCARCH  OH  CIvIk  OCrCHSC 
OCLIcr  PATTCRHB, 

AD. AOO  «*a  DIV. 

CIVIk  DCPEN8E  OCklEP 
PATTERHS  AOOUT  PCACC 
AHO  OEPChSC, 

AD-400  4*0  D|V. 

CIVIk  OCPCHSE  OCklEP 
PATTCRNt  (OHCCRNtHG  PAkkOUT 
SHCkTCRO  AHB  RAOtATIOH, 

AO-*eo  «♦*       OIV,  ao 

■OURCC  CRCOITAOIklTY  COHCCRhINB 


ao 


ao 


ao 


ATM-BD 


PAkkOUT  SMCkTCRS  AHO 

raSiatioh. 

aO-401  01* 


OIV. 


ao 


•TTITUOCS 

PSTCHOnCTRlCS 

RCtATIBH  OP  SEkP-ESTCCM 
TO  IHOICCS  or  PCRCCIVCO 


OCHAvlBRAk  HOSTIklTY. 

aO.401  all 


oiv.  ao 


ATTITUOCS 

RAOIOACTIVC  PAkkOUT 

...eiX'i  •«^«"»«  ockicp 

PATTCONt  COHCERHIHB  PAkkOUT 
SMCktCOS  AHO  RAOIATION, 

Ao.Aoe  ««*       eiv.  ao 

ATTlTUOCt 

seuoccs 

SOURCC  CRCOITAOIklTY  COH(C*HlH« 
PAkkOUT  SHCkTCRS  AHO 

RAOIATIOH, 

ao.401  01*       OIV.  ao 

ATTITUDES 

tTIHULATIOH 

CPPCCTS  OP  CIPCRIMCHTCR 
ATTITUDES  AND  PEEklNGS 
ON  RESPONSE  TO  PAINPUk 
STlnUkATION, 

AO.401  *i>       DIV,   an 

*»IAkLT  SYMMETRIC  PkOB 

coHiCAk  oeoics 

AIISYMMCTRIC  VISCOUS 
PkUlO  NOTIOHS  AROUHO 
COHICAk  SURPACCS, 

AO.AOO  «4a  OIV,   « 

•ACIkkUS  AHTMRACIS 
DISCaSCS 

OP  ::?:5:i!"-»«"*«-  •«• 

A0.40I  If*  OIV,    14 

OACIkkUS  AHTMRACIS 
GCRMICIOCS 

OACTCRICIDIC  ACTIOH  o' 
NITROGCH  oieirioc  OH 
THC  VEGETATIVE  AND 
SPOROuS  rORMS  or  OACIkkU* 

amtmrIcis. 

AO-401     in  eiV,        I* 

■ACKaAaO-RAVE    OSCIkkAYORS 

UkTRtMiGH  racauENCT 

DEVELOPMENT  or  A 
kOa-aOISE,  OACKaAROBAVC 
OSCIkkATOR, 

AO-AOI  a*4  OIV.   0 

OACTCRIA 

OlOklOGRAPMICS 

OlOklOGRAPMT  ON  COkkCCTION. 
leCHTlrlCATIOH  AHO  STORAGE 
or   ANAEROBIC  OACTERIA, 

AO-AOl  too  DIV.   I* 

■AHOalDTN 
REOUCTIOH 

TCkEVIStOH  OAHOalOTH 
REDUCTION  PROBkCM  IN 
TEkEVISION  TRANSMISSION. 

AO-401  0*J         olv,   0 

OAROAINIHB 

OECISIOH  MAKIHG 

eECISION-MAKlMG  IN  Olk*TCRAL 
MONOPOktSTIC  BARGAIHIHC. 

AO-401  47*  DIV.   ao 

■4RIUM  COMPOUHOS 
PkUORlOES 

Pk»STle|TT  OP  OARIUM 
PkUORlOE  SIMGLE  CRYSTAks. 

AO-401  **}      Di{.  as 

■ARIUM  COMPOUHOS 
TITAnATES 

PROeuCTIOH  OP  PkUORlHATCe 
OARIUM  TITAHATC  CAPACITORS 
POR  OPCRATION  TO  *00C. 

AO-401  sas       OIV,  o 

■OBOHCTRIC  PRCSSURC 
MECHAHICAl  RAVES 

ATMoSPHcaic  PacssuRc 

RAVC  GCHCBATCD  OY  A 

HUCkCAR  CVPkOSIDH. 

AO.401  lOS  DIV.   a 


OATYCRICS  •  COMPDHCHTS 
AkKALlHC  eCkkS 
'._  klTMIUM.HlecCk  MAklOt 
tCCOHOARY  OATTERY  IHvCST | OAT lOH. 

aO-401  1*0  DIV.   7 

.   SILVER  MIGRATIOM  AHO 
TJ*!?''!I  "*«NAh|sm  STUDIES 
IN  SIkVER  eilOC-ZIHC 
OATTCRICS, 

AO-AOl  *71  BIV.   7 

OCSIGH,  PAORICATIOn  AhO 
testihg  op  VCHTCO, 
RtCHARGCAOkC  SlkvtR-CADMIUM 
CCkLS. 

AO-AOl  SO*  DIV,   7 

•ATTCR 


TTCRICS  •  COMPOMCNTO 
CkECtCoOCS 


kITMIUM  AHOOC  k|N|TCO 
CTCkE  SECOMDART  BATTERt. 

AD-AOI  laS  olv.   7 

•OTTERIES  *  COMPDHCHTS 
ruCk  CCkkS 

PUCk  Ctkk  EktCTROOC 
RCSCARCH  LEADIHS  TO 
TMIH,  kIGHTaClGNT  EkCCTROBCS 
;e«  use  IH  HYDROGCH-Ala 
CELLS. 

AO-AOO  «si       ei«.  » 


Mi-a 


■CACHCS 

COHPIGURATIOH 

TIDAL  CYCLE  or  CMAHGO 
IH  AN  EOulklORIUM  OEACm. 
SANDY  HOOK,  NEa  JERSEY. 

AO-401  aao       DIV.  a 

,,  ;£?!;*ITT  AND  DEVELOPMCHT 
OP  SPIT-OAR  SMORCklHCS 

AT  HeRSCsMoe  cove, 

fAHOY  HOOr,  NCR  JCRSCT. 

AO-401  aai       iiv,  a 

OCACNCS 

CROSION 

OCVCkOPMEHT  AHO  APPklCATIOH 
OP  A  PkUORCSCCNT  MARKIH6 
TCCMNIOUC  rOR' TRACING 
SAHO  MOVCMCHTS  OH  OCACMES. 

AO-401  ai«       eiv.  a 

SCARING 
DESIGN 

REDESIGN 
OCARIHS  rOR 

NACMIHCRY. 

AD-*ei 
crrcCTS 

Emotion  on 

REACTIONS, 
rUNCTIONINQ 

RATiNcs  or 

AD-AOI 
REkATION 
TO  INDICES 
OEMAVIORAL 
AD-401 
CHANGES 
AND  CMOTIPN 
OTIHUkI  AS 
PAIRING  BIT 
AD-401 


DP  MAGHCTIC  SUPPORT 
R0TATIH6 


as 


i;»      OIV. 

OP  ROkC-PkATCO 

ArrtCTivE 

INTCkkCCTUAk 

,  ANO  CVAkUATIVC 

An  ACTRESS, 

"•2       OIV, 

or  SEkP-CSTCCH 

or  PCRCCIVCO 

HOSTIklTY. 
J'*  DIV. 

IN  PCRCCPTIDN  Op 
Ak  RCSPONSE  TO 

A  punction  or 

H  POSITIVE  APPCCY. 

«i*       OIV.  is 


ao 


ao 


OCHAVIOR 

SIMUkATION 

COMPUTfR  SIMUkATION  OP 
HUMAH  OCHAVIOR 

AO-ADI  071  BIV.   OR 

OCHIOPhCNONP 

atomization 

THE  ATBMiXATtON  OP 
J-£5'-i!^""'  "'    *•  *-OIMYDRO»Y- 
OEHZOPMEHOHE  |N  OIS  I a-CTHYkClYk I 
NYOROSCN  PhOSPMITC.         '       ' 

AO.401  **a       eiv.  ti 

OCRYkklUn 

MOT  BORKING 

..  "'?"  *^"»IN  RATC  OCPORMAYIOH 
OCHAVIOR  or  CAST  ueiMCT 
700,  HOT  PRCSSEO  OERYkklUM 
AHO  ARC  MfLYEO  TuHGSTtN, 

AO-400  *o*       eiv,   i» 

OERYkklUM 

RAOtOACTIVATIOM  AHALYSls 

ACTIVATIOH  AHALTtlS  POR 
IMPURTIES  IH  OCRYLLIUN, 

AD-401  *|*  4|»,    ,» 

OIOLIOGRAPhICS 
4CRYLIC  RFSIHS 

OlOLIOGRAPMY  OH  PROPCRYICB 
AHO  OCCRAOATIOH  OP 
POLYETMYkPHE  TCRCPHTMAkATC 
AHO  MCTMYL  MEYHACRALATC 
POkYMCRS, 

AD-AOI  aoa 


OIV. 


I* 


OIOLIOGRAPmICS 

aBhesives 

BIOklOSRAPMY  OH  MCTAk 
OONOING  aohcsives, 

AO-AOl  a»»       eiv.  I* 

OlOklOGOAPMIES 
OACTrRIA 

...Vft!""*'"*  «"  eOLLECTIOH, 
leCNTlPICATIOH  AHO  STORAGE 
OP  AHACROOIc  OACTCRIA, 

AO-401  >0)  OIV,    I* 

OIOLIOSRAPhICS 
CORReSIOH 

OlOklOGRAPMY  OH  MICROOIAL 
CORRDSIOH  BP  mCTALS.   ""'•'■ 

AO-401  a*7       eiv.  i» 

OIOLIOGRAPHICS 

CORReSIOH  INHIBITION 

.«-!l?iiS!"*'"*  "•  'ORROSIOH 
IHHIBITORS  POR  NOHPCRROUS 
MCTALS. 

AD.40I  a*0  DIV.    IT 

.r.SiSii!?"*"**  »"  CORROSION 
RESISTAHCr  or  ZINC 

AND  ZINC  COATINGS  UHDCR 

COHOITIONS  or  HIGH 

HUMIDITY  OR  IN  CONTACT 

■ITM  GROUND  RATERfl. 

AD-AOI  100  BIV.    i; 

SrkECTro  LITERATURE  OCPCOlNCCt 

ON  CRITICAL  RCLATIve 

HUHioirics  ro*  corrosioh-ahd 
ruNGus-rRfc  storage. 

AD-AOI  107  elV,    I* 

OlOklOGRAPMlES 
EkECTRIC  CAOkCS 

BIBLIOGRAPHY  OH  TMC 
RESISTANCE  OP  CABkC 
'•••UkATION  AND  JACKCTlHfi 
MATCRIAL  TO  ROOCmT  ATTACK. 

AO-AOl  to*  OIV,    I* 

OlOklOGRAPMICS 

•H.:«ti%*::i:j;.*"  -tveTHYkEHc 

AO-AOl  ao4       eiv.  i* 

SPACE  RADIATION  CPrccTi 
OH  CkECTRONIC  MATERIAkS. 

AD-AOI  a*B  Biv,   0 


BIB-BOO 


■i»tiee>*PHT  OH  crrccTt 

or  STOII*«t  •«  CkCCTKONIC 

cauipnCMT   AND  cenPe*itMTt> 

■■•kia«**PHic* 
c>Sca«T  coMvcKiieii 

■iSkie«**PNT  ce¥C*iN« 

CuaorHT  LITC»*TUIIC  OH 
elKtCT  CMfKCT  CeNVCVtlON 
-INCkWOCS  **tTII*CTS  ON 
THCanOCkCCTKieiTT,  TMC«M|0»ltC 
CnKtlON,  PHOTOCktCTRIC 

p»ecri>cs,  HteMCTOHToiieoTNAnicc, 
ikCcT«ecH^nie*L  paeccstci. 

CNCXT  STS«*«C,  *Ne 

(McusT  touiiecs. 

•0-40I  tin  Bl*>   7 

•  ■•t.lO«**PMlCt 

iitklOCHlPHT  ON  THC 

o*e*TH  *ND  eoNTnok 
or  makinc  tOKCKS  *nb 
raukr«s. 

*0>*OI  IJ*  BIV.    I« 

■taktO*K«PMT  ON  reUklMO 
PKOOkln*  'NO  eONTNOk 
e'  NAKINC  ruN«l  *N0 

•ke*t. 

*o-*ei  JOS       eivi   i* 
•lOkiosatPMT  ON  rouklHO 
■T  n*aiNC  •N|M*kS> 

*D-*ei  310  OtVi    I* 

■itkieonAPHirs 

ruMCus  ecTc*io**TioN 

•  tlLlOONAFHT  ON  H  |  CIIO0*«*NISR 

conthol  av  lONiziNe 

■  ADMTION, 

*D-*ei  id  DIV.   t* 

crfrcT*  or  fuhoi  on 

CkCCTRIC  ANO  CkCCTaONlC 
teUIPNCNT. 

*D-*ei  jet       Di*(   I* 

■ItklOfiNAPHlCI 
SUNS 

■  tOklOOAPHT  or  SPNlNSriCkB 
tanOltV  TCCMHIC*k  "t'ONTt 
*N0  NOTCS  on  HATimCk 
-6UNS  AND  CUN  COnPONCNTt, 

•o>40i  oat       oiv,  It 

•l»kl0««»PMlt» 

M(*T  DCflSTANT  nCTAkS  *  AkkOT^ 

ftlfOtfUHCt     *OOVC  lOOOP 
or  SUPC"*lLOTS  AND 
PNOTCCTIVC  COtTINOS, 

*D-*oi  a««       eiVt   I* 

tlOktOONAPMlCS 
HT6»aNCTt»S 

■  IBkloeil*PHT  PCKTaINIH* 
TO  nOISTUOC-SCNtlNO 

ocvices. 

•o>*ei  a«i       Bi*.  a 

•■•ktoaa*PMies 

INSCCTs 

euMiiCNT  BcrtBCNCCt   in 

NC0IC*k  eNTonOkOOT  PNON 
•U$II*H,  CCNTNAk  *N0 
CASTCBN  CUNOPCAN,  AND 
CMINCSC  ktTCRATUBC, 

AB.*ei  tH  OtVi    I* 

•iikteoPAPMics 

UOCrANATf  PkAtTlel 

•Ilk lOGOAPMT  ON  THC 

use   AND  pritroNNANec 

OP  POkTUBCTMANC  COATIHCS. 

AB-*ei  «7<  BIV.    I* 


BIBkieONAPHlCS 
naUINC  BOPCBS 

BtBLlOONAPHT  ON  THC 
CPONTM  ANB  eONTBOk 
or  n*aiNE  BOBCBt  ANB 
rOuktBS. 

AB>*BI  M«  BIV. 


I« 


BIBLIBCBAPMltS 

rIpcuBt  cbhpounbs 

BlBklOCBAPHT  ON  ne*CUBIAk 
PPfSf PVATfVCS, 

Ae-»OI  >«7  DIV,    |< 

alBklBBBAPHlCS 
HCTAi   CBATINCa 

aTBkioePAPHT  ON  eoppoaioN 
ArstsTANcc  or  cabhiun 

COATINGS, 

AO-*ei  t9n  BIV.    |7 

aiBkioepAPHT  on   spbatcb  . 
RCTALkic  eoATiNat  pea 
rtunoMt   nrtAkt. 

AB-*ei  JO'a       Bi»i   I* 

atakioaNAPMics 
"fTtoaokOOT 

SOVICT  NCTCOBOkOST  AND 
CiIHATOkOGTI   CenPlkATIBN 
OP  ABSTPArTS  ANB  ANNOTATtB 
aiBklOfiPAPHT, 

AB-*6I  I<J  BIV.   * 

ABtTaACTS  PBOn  'ACTA 

ncTcePOkeaiCA  sinica*. 

ad-aoi  «0|        div.  t 
BiBkioaPAPHv  ON  AcBONicaeatBkoaT 

AO-AOI  lOa  BIV,   t* 

atakieoPAPHitf 
HiCPoeaaANisn* 

BIBklOSPAPHT  BN  HICPOOPBANISnt 

ArrfCTiNa  PCTPOklun  and 

PCTRBkCUN  PaOBUCTS  INCkUDINa 
BCPBBTa  ON  tUkPATC-aCBuC|N« 
BACTeaiA, 

AB>*oi  lae       BIV,   |a 

BIBkloaRAPHlCS  ' 

BPTICAk  CaUtPHrNT 


ANNBTATCB  aiaktsaaAPHT 

•N  SPtKaL  avITCHS 
NtCRBaiOkBeT. 

AB-*BI  164  BIV,    I* 

■iBkiBeaAPHies 

PAINTS 

BiBkieaaAPNT  BN  HieasaiOkoaieAk 

BCTCaiOMATIBN  OP  PAiNT 
Plk"S, 

Ae-4oi  «aa       oiv.  i< 
•lakioaBAPHits 

PCST  eONTPOk 

BIBklBaaAPHT  ON  THC 
BCSItTANcr  or  CABkC 
INSUkATION  ANO  JACKCTINB 
NATCalAk  TS  POBCnT  ATTACK. 

AB-401  ia«  BIV.    I« 

BlBklOaaAPHT  BP  ROBCNT 
ANB  INSCCT  aCPCkkCNCf 
BP  ■OOB-rtaCa  INSUkATIBN 
NATCaiAkS. 

AO-401  ««>  BIV.    I* 

BiBkieaaAPNT  on  acsisTANct 
or  PkASTies  TO  NicaooaaANiSHS, 

INseCTS,  aoDCNTS  and 
OTHC*  PCSTS, 

AB«46l  lea        BIV,   l< 

■iBkieePAPHics 

PHBToaaAPHic  CHCniCAts 

ANNOTATCD  aiaklOSPAPHT 
ON  STHTMC4IS  or  PANCHPONATle 
PHOTOSCNSlTIZINO  OTCS, 

AD-4BI  14*  BIV,   « 

aiBklOaaAPHlCS 
PkASTICS 

ataklOSRAPHT  ON  RCSISTANCC. 

OP  Plastics  to  NieaooaaANisnt, 

INSCCTS,  RODCmTS  and 

oTNca  PCSTS, 

A0-4ei  10*  BIV,    l« 

BiBkiBaPAPHies 

P0kTe»TC»  Plastics 

BISLIOaPAPHT  ON  propcbtics 

and  occPADtTioN  or 

POkTCTMTLrNC  TCPCPhTMALATC 
ANO  nCTMTl  NCTHACPAkATC 

POkTHtas, 

AO-AOI  *al  6|V,   1* 

BIBklBQaAPHlCS 

PBkTVlNTk  CHkOalOC 

BIBklOOaAPHT  ON  OCOPABATISN 
or  POkTIVINTL  CMLOPIOti 

BT  selk  NicaooaeANisns, 

AD>40I  IBS  BIV.    I* 

•IBkiaaaAPMics 

PSTCNOkOCT 

PSTCNOkOaiCAk  OPCPATIONS 

aiBklOftaAPHT, 

AD-40e  «ST         eiv.   !• 

•iBkioaaAPMits 

BaDIATION  chchistbt 

INOCI  rOP  ABSTaACTt 

ON  tmC  crrccTS  or 

BADIATION  ON  ncTAkS, 

ccBANics,  oaeANic  and 

INOaOANlC  HATCPIAkS, 
AND  CkCCTPONIC  Devices, 

AD-401  «<S  BIV,   *e 

errtCTS  or  padiation 
ON  NCTAks,  ccaANies, 

eaOANIC  AND   INOBBANlC 
HATCalAkS.  AND  CkCCTaBNIC 
DtVlcCS, 

AO-401  aaa       DIV,   *• 

BIBklOaBAPMleS 
auBBCR 

ANNOTATC;e  aiBklOOBAPHT 

ON  TmC  AeiNs  or  NATuaAk 

ANO  STNTMfTtc  auBBCa, 

AD-40I  I**  OIV.    !• 

BIBklOCPAPHT  ON  ASINC 
or  NATURAL  AND  STNTHCTtC 

puaaca  and  auaaea  pnobucts 
IN  sTOaAse. 

AD-AOI  laa  BIV,    I* 

BiBkioaaAPHT  ON  ezoNC 
DCTcaioaATioN  or  auaaea, 

AD-4BI  I«l  BtV.    la 

BIBkiaOBAPHleS 

SPAcr  ncoieiNC 

A  CBNPPCHeNSIVC  BIBklOaBAPHT 

BN  BienCBiCAk  aesCAPCH 

IN  ACCCkeBATION,   IHPACT, 

aei«MTLes<Ness.  viaaATiiN, 
CHcaaeNCT  cscapc,  and 

aesTNAiN  STSTCRS, 

AD-401  Jll  DIV.    I* 

BIBklOSBAPHlCS 

SPcecM 

iNDcieo  BiBkloeaAPMT 

ON  SPCCCH  ANAkTSIS, 
STNTHCSIS,  ANB  PBOiCSSINS, 

AB-AOi  all        DIV.   ja 

BiBkiea"APHies 
stnthctic  auaaea 

BlBklBSaAPHT  ON  AelNS 
OP  NATURAL  ANB  STNTHCTIC 

auaara  anb  auaaea  ppobucts 

IN  STORAfiF, 

AO-401  <a«        BIV,   la 
•iDkiBaBAPHiet 

TClTlkCS 

BiaklOSPAPHT  BN  BACTcalAL 

DCoradation  or  TCiTlkCS 

ANO  CClLULOSC, 

AB-401  ISO  BIV.    la 

eiDkiBaOA'Hic* 

THCaHBSCTTINa  PkASTICS 

BIBklOaBAPHT  ON  nicaoBIAk 


oCtlSTAMCC  or  THCBUBSCTTINS 
PkASTICS, 

AD-4B1  aTB  BIV,    I* 

•IBLIBSaAPHleS 
TBACea  STUBICS 

BIBklBSBAPNT  ON  BABIOACTIvr 
ISBTBPCS  AS  TOOkS  PBB 
DCTCaN|N|H«  tHAkk  CHANatt 
IN  CONPOSITIBM  AND 
•VaUCTuBC  BP  MATealAkS, 

AB-4ei  asT         BIV,   la 

tIDLIBCBAPHlCS 
TBANSPORTATIBH 

RercRCNccs  pcbtainih* 

TB  DTNAHIC  CNViaONHeNTS 
DuaiNO  TaANSPBBTATIBN, 

AD-401  la*  DIV,   » 

DlklBSBAPHirS 

HABiNc  Bsacat 

BIBkieSaApHT  ON  HABINC 
BBRINS  SaaANISHS  ANB 
TMCta  CONTaOk, 

AB-aei  aaa       biv.   la 

•INBCaS 

ISOCTANATt  Pk«ST|CS 

TMCBHOANAkTTICAk  I NveST I  BAT | BN 


or  POkTuarTHANC  CkASTOncas 
suiTABkC  roa  aeCRCT 


PBOPCkkANT  BINBCBI. 
AB-4BI  iy> 


DIV, 


I" 


DiecMeNisTBT 

BADIATION  cprecTs 

a*0|ATION    BIOCl«entSTRT 
AD-401     Sa4  DiV.        |4 

DIOkOSICAk  ASSAT 

PSTCHOTROPIC  ASCNTS 

rHAaNArokOsiCAk  stubt  op 

CeNTRAL  SYNAPTIC  STSTChS 
APPCcTINB  NBTOa  rUNCTIOH, 

aB-aob  aai        BIV,   |4 

•  I  BBS 

AVIATI6N  ACCIDCNTS 

CBNTBOL  or  AkBATBOSSC* 
ON  auNBATS  AT  HlOSAT 
ISkAND  BT  SONIC  STfNukI, 

AD-401  OIS  Div,    |4 

BkAST 

paessuac 

PROPAGATION  or  ATHOSPMCaiC 
PBCSSURC  PULSeS  fiCNCRATCO 
ST  NUCLCaP  ClPkOSIONS, 

AO-401  104  DIV,   I 

BLOOD  eiaeuLATIBN 

nrAsuacNCMT 

COnPAaATIvC  evAkUATION 
or  A  SuBGICAk  ANO  NON-SuaeiCAL 

TccMNiours  roR  ncASuaiNo 

CARDIAC  OUTPUT. 

AD-*oi  aoe       DIV,   |4 

BkOOB  PkASNA 

RADIATION  CPrCCTS 

pokAPoeaAPHie  CATAkTTie  aAves 

AND  rCaCTIVITT  op  SUkPMTDRTk 
GROUPS  IN  aoVINC  PkASMA  ALBUHlN 

sokuTfoNS  acroRC  and  aptcr 

UkTRAVIOkrT  IRRADIATION  |N 

THC  ABsCNce  AND  paescNce 

DP  RADIATION  PROTCCTIVe 
ACCNTS,    VISCOSITT  AND  OPTICAk 
ROTATldN, 

AB-401  Oai  OIV,    I* 

BkOOD  TRANSPUSIONS 

pHTsiokoav 

HeTABBLie  errecT  or 

BkOOB  TBANSPUSION, 

AB-4BI  aaS  BIV.    |4 

BkUNT  BOBIeS 

HCAT  TBANSrCB 

PrCSSURC  and  HCAT  TBANSPra 
HeASURCNCNTS  POP  hach 

a  PLsas  ovea  a  slunt 
ptrahidal  eoNP IGURATIBH 
BITH  ACROBTNAHIC  CONTBBkS. 

PABT  IVI   HCAT  TRANSrCa 
BATA  roR  DIMCDRAk  SUBPACCS, 

AB-4BI  ISO  DIV,   a 

DkuNT  aooies 

aecNTRT  vrHickCS 

nuncrical  calculatibn 
or  THC  rLoa  ncko 

ABOUND  A  BCeNTBT  BOOT, 

AD-4el  JTB  BIV,   « 

BBATS 

neecL  tCsts 

ROUGH  aATCa  TCSTS  BP 

tnb  noock  aaaj  BeaaeseNTiNa 
A  ai.PBBT  peaseHNCk  boat, 

A0-4el  ITI  DIV,   Jl 

BBBICS  BP  arvBkUTION 

ACROdTNANIC  CHABACTealSTlCt 

errccT  or  TBANSvease 
cuavATuae  on  tnc  conpacsslBkC 

BOUNDABT  kATCa  PkOB 

ovea  SkCNBCR  AiisTnneTaic 

BOOleS  OP  RCVOkUTION, 

AD-400  as*       DIV,  a 
BBBtes  or  arvOLUTioN 

ekeCTROHASNCTIC  BAVC  RCrkKCTIONS 

OPTICAL  NtAsuaenCNTs 

OP  INTCNSITT  or  kISNT 

aePkCCTCB  paan  coaes 

ANB  CTklNBCai, 

AD-aei  «7T  DIV.   <f 

BODv  TCNpeaATuae 

UHDCBBATCa  CkOTMIMS 

THeaHAl  PBOTCCTIBN  BVBINa 


MI-4 


CiPDtWBC  TO  COkD. 

«»-*ei  eaa 


DIV.  <a 


■•IkCBt 
PiBTADkC 

flTCAN  DOIkCBS  AND  PUPL 

tliV.l'il   '••  "SkTIPgJkfO 

AD-4DI  at*  0|«,  f 

■•IklNB 

Ml*T  TBANSPCM 

H.Ai'?i{i:.p"{:;'-  ••"•'-• 

AO-401  DTa  DIV,   t< 


niBTuBei 


ap  SIS."!!!!^!!  •'  «"»«tTi«ATioN 
S«.!^!£!  ;*«"»N«e  dwbih« 

BBILtNa     tM    v.iAtfa 


••lk|N«  IN  TUDtl, 
AD-401  **S 


DIV.   IS 


rtatiBikiTT  trwDiit 
.  ._!*8**»  «N*a«T  AC. 
kiPT  iTSTeai  iscAkSiT 


HCa«T  ACTUATCD 
AD-4BI  4|B  D|«. 


*l 


BOND  BACKS 

kBAD  DliTBIBUTISN 

BACK  STBCSS  ANAkTSIS. 

aO-401  4JT  D|V.   M 

DONDINS 

CBTSTAk  BSCIkkATBBS 

...  JEJ'SI  ••••»«"«  ««NTS 

1?.!5*  •tAkiNs  BP 

•kABS  ANB  nCTAk  eNCkssea 

NINIATUBC  CBTSfAk  gSlTS? 

AO-401  <I«  oiv,   B 

t.  SES'SI. •?**'•'«  *«CNTs 

IN  TMt  BCAklNS  OP  SkASS 
units!"  "•"'*»»'"«  «»»«TAI. 

ab-4bi  (sb       div,  b 
bodstcb  notobs 

HCAT  ClCHAN«eas 

CVAkUATION  or  HCAT 
CICHANCCa  CONTAHINATION 

SkhlSl*"""  »«eNNiouesi 
MS'JIS.'JSi*?"*!  i"J«eT.oN 

AND  COOkANT  iNTCaaUPTloA, 

AD-401  fia        ei»,   J, 

DDBON 

NCCHtHICAk  PB6PCBTICS 

PBACruBC  SUBPACCS  BP 
PSkTCBTSTAHINC  BBBBN 


ANB  INTCBHAL  STBCSS  IN 
THC  CAST  NAfcBIAL. 

AD-4BI  oat 


D|«.   at 


BOBON 

"CTAi  Luaar 


alll 

'  -*".2I  If^'.^  AOOITIBNS 


ON  TMC  NOTCH  TOUaHHCsS 
OP  HABASINS  STCCk, 

AD-Aoe  all       eiy 


i» 


BBSBNS 

PABTICkC  TBAJCCTOBICS 

BCCAT  ANBUkAB  BI STB|BUT|eNS 
BP  iNTCRHrBIATC  BOSONS 
PBODUCCD  ST  PIBNS  AND 
■T  COkklDIN*  tCAHS. 

AB.4BI  04*  DIV.   (B 

BBSBNS 

BUANtUN  nccnahics 

CkCNCNTABT  PABTICkC  KTATBI 
AS  BoTATIBNAk  kCVCkt^  »""• 
BP  A  STNNCTBICAk  T0P| 

CvibCncc  Pea  tnc  casc 

A0-4BI  |«1  ,,,,   ,« 

BOUNBABT  kAVCB 
tUBklNATIBH 

TioJ"?,;?;??;  gi:  isr*"-"*--*- 

suBLiNATioN  Into  a 

BOUNDANT  LATCa, 

AD-4ei  JtB  DIV.   « 

BBUNBABT  kAVCB 
VBBTICCt 

kOCAk  BOUNOABt  kATCB 
..  .  S»l''AT|ON  or  aOTATi 
PkOBS  BVCa  A  BBTATINB 
DISK  , 

AB-4BI  IBS         D|«,   , 

BOUNDABT  kAVCB  PBOOkCNt 
IkASTIClTV 

APPklCATIBN  BP  INTCOBAk 
EIIEK?!.*!"**  •'  BISPkACCHCNT 

PBTCNTIAkS  IN  CkASTO-BTNAN I CS . 
AB-461  BST  BIV.   ii 

OPTINAL  SINBUkAB  SOkUTfON 
Pea  kINCAB,  HUkTI-INPUT 
•TSTCNs, 

AB-iBI  |T»  BIV,    11 

BBUNBABT  VALUC  PBeBkCNS 
PkUIB  nCCMANICS 

COnVCBSCNCC  op  THC 
•ALCBKIN  HCTNBD  POB 
THi  TATkBBBCAN  STABIkITT 

PBoakfH.  coNveaacHCC 

SI.*  £*!£!*kl"»  BAkCBKIN 

HCTHOB  PBB  JtBTAIN 

PkUlB  STABIkITT  PaOBkCNB, 

AB-4BI  47*  olv.    It 

BBUNBABT  VAkUC  PBBOkCNS 
INTCSBAk  CBUATIONt 

BCPBCiCNTATION  BP  CCBTAIM 
NBNklNCAB  DBUHDABT  PBBBkCNi 


NS 


BGI-  CBR 


OT  ITITCNB  BP  iBUAflBNS. 

AD-401  aaa       dIv.  it 

••VNDABV  VAkUC  PaBBLCNS 

NBNklNCAB  ilPPCBcSflSk  CSUATI 
-.  !l'S"?i!.»«»!  tUCKklNB   "   ' 


BNt 


BP  BPHCBiCAk  Caps, 

AD-4BI  T74 


CABBBN  BlOlleC 
ABSeaPTIBN 

STUDT  OP  CABOON  DIOIIDt 
CklNINATIBN  PBBN  scuba"' 
JII?  !li!f**«»  *"0  NOOI^ICD 


DIV.  at 


NATS?!*:sii?j?,*gr""'"* 

■AVCaUIDC  etSCONTINUITT 
PBBOkCllS. 

tD-4Al  IJl 


CkOsCD-eiacuiT 
OKTacN  aia, 

AD-4ei  eot 


DIV.  a« 


BIV, 


MCATHINC    APPABATUS 
BKTBCN    CBUIPNCNT 


P.  tiTWI.SE    £»»»0N    BlOliOC 
SVJU'i'I'J*    '"*"    teUBA. 
JII?    fli!**"»    »*»    NBDiflCD 


-   ISTC . 

CLBSCB-CIBCUIT 
BITSCN  B|«, 

AD-4BI  eot 
■vcKkiNS  inrcMANiesi 


Dl«,   t« 


CkAsric  tHCkkS 

DtPUBBATlBN  BUCKklNB 

DP  tPHCBiCAk  Caps. 

AD-4BI  IT*  Dt«,   at 

•UBNINB  BATC 
NCASuBCNCNT 

S   CBNTINU6US  HCASuacnCNT 
r    tBkID  RBiKCT  PBBPCkkANTt. 

Ae-4si  aaa       biv,   |0 

CADNIUN 

COBaaRleN  INHIBITION 

_.  BtlklOtBAPHT  ON  COBBBSION 

AB-4ii  aaa       oiv,  |7 
caoniuN  AkkBTs 

TCkkUBlUN  AkkBTS 

PBCPABATIBN  OP  P-TTPC 

i2'7l''?-*J!:'-!i"'"'  '■•"'iNcsceNec 

IN  II. IV  (ONPOUNDS, 

A6-40I  47a  OIV,   »t 

CtORlUn  CONPOUNBt 

•CLCNiees 

•jot  CLFCTaSN  CniTTCBSI 
CAOHJUH  SCkCNIBC  PIkHS 
ON  PkATlNUH  SUBSTBATC, 

AD-aei  us       BIV,  at 

CBDHIUH  CBnPeuNBS 

sukPioes 

kABoe  ABCA,  PkCIIBkC. 

M«HT  bCIBHT.'tHi;    "• 
-.f-7  CABNiuN  sukPiee 

■BkA,  CCkkS, 

AD-4BI  Asa       OIV.  7 

i**«sfe¥?oS;  »••'*»••« 

ON  riaiT  oaocR  ncccssabt 

fSS"'!!?"!  "■  »AR|T|BNAk 
AND  oPTINAl  CONTROk 

rBOBkeHS, 

AD-441  R4I  DIV,    It 

;«LCUkut  BP  VARIATIONS 

S!!??!!!'""'  <"ATHCHATIeSI 

...  J*0'»7leNAk  problchs 


CAMDBKVkTASCt 
PTBUVATC8 

,.  .*  •"•;*».I«eO  TNCOBT  OP  PABTieUkATC 
fi!5I!2"  'ONSuCTioN  CNZTNCt  ""•••TC 
»PPkl«D  TO  CTTOCNBONC  eXIDASC. 

Ai«II!l«?I.«'  eouPkCD  CkCCTaSS' 

AND/BB  IBBN  TBANSPBBT  APPklCD 
TB  PtBUVATC  CABBOITkASC. 

A0-4BI  lae       dIv.  I* 
CABse 

HANOklNB 

bcsibn  nbtcs  on  A|B 

BCklVCBV  PkATPOBnS. 

AO-401  aai        oi»,'  t 

CABBS  yCHICkCS 

NUkTJPkC  OPCBATION 

klBHT.TBuCK  HfSHaAT 
TRAIN  CONPBISCO  OP  POUB 
I/a  T6N  TRUCKS  N-tS  A-1. 

AB-4BI  411  oiv.   It 

CABtSBCAN  SCA 

TBoPtCAL  CTCkONCS 

MuaaTcANcs  or  thc  cabibbcan 

SCA  AND  ADJACCNT  aeOIONS 
OuaiNS  THC  SCVCNTCCNtH 

ccntuRt, 

AO-iai  ail       DIV,  a 

CABTBIoeCS 

ACaesok  sPNCBATeBs 

i«f.I5JIfJII?*^'«2  •'  TCkCCABTBlDOC 

DISSCniNATfON  TCCNNIBUCSI 
•CBoSOk  BCNCBATBRS. 

AD-4BB  9m  oi»,  aa 

CATAkTSIS 

aCACTION  KINCTICS 

CPPeCT  or  PRCPARATION 

NCTHOB  OP  CUPRIC  OXIDC 

ON  ITS  CATAkTTie  ACTIVITT, 

AB-aoi  ea4       oivl   la 

CATHOOC  BAT  TUBCS 
PBBDUCTleN 

_   PRODUCTION  OP  HIOH 
TUSes*""  «»THOOC-BAV 

Ai.aei  it9  oiv,  t 

CATHODCS  ICLeCTRON  TUBCSl 
NOISe  IRADIO)       «"»»> 
PLICKCP  NOIse  ANB  kOa 

JtH'lIATuae  cathodcs 

PBB  {Bosseo-pieko  ocviccs, 

AD-401  laa       oivj  , 

cavitation 
htdboOtnanics 

..  !;'«»«»*«0  TNCOBT  ANAkTSIS 

BP  GaAviTT  crrecTs 

IN  BUPCRCAVITATING  PkOB. 

AD.401  iva     ■■  olv.  a 

CAVITATIBN 
MTBRoPOIkS 

oeaNBASH  Due  to  a 

PUkkT  CAVtTATeO  HTOBOPOIk 


DIV, 


It 


TO    OPTIHAk    CONTBOk 

MOBkCNS,  ^ 

AO-401    ta9 

:*«TlkCVCR    acAHS 

kOAOING     (PCCMANICSI 

STaest  ANAkTSIS  bp  HTaaaaTNAMi. 

SIVt:.'-2»"»  CTk  SoaicAk     *  ' 
rAiaeo  CANTikCvea  scan, 

A6-40I     •*»  DIV,        ai 

'lAPACIToaS 
PaODuCTtON 

H»,25£S*!1J'»    HANUPACTOBINB 

?j;:???o:s: «LiA.ikiT» 

AO-401  aaa       oiv.  a 
Production  op  PkUoaiNATce 

••I'u;  TITANATC  CAPACITORS 

POP  opcBation  to  ioec, 

AO-401  $tt  OIV,   0 

<ABBBN 

ABtSaPTION 

AOSOBPTIBN  -DCSOBPTlON 
PBSPCBTieS  OP  COAk-BASe 

•BANUkAB  CARBON  ANO 
ACTfVATCo  CABioN  PIBCRS 
PBON  ViSCBSC  ANO  POBTISAN. 
A0-4BI  6JB  Dl": 

OABBON 

ATBNtC  CNrBBT  kCVCkS 

ar  Ih.  ?£IiS£k  BtTeRNINATIBN 
BP  THC  ISBTOPC  SHirT 
IN  THC  SPCCTRUn  OP 
TNC  CABBBN  ATOM. 

AO-aee  ssa       oiv,  a 

e|ABBBN 

ATONiC  ORBITAkS 

OCTCBHINATIBN  BP  SPCCTBAL 
kINC  STBCNSTM  BT  THC         '' 
CIPAnSION  CAkCUkATIBN 
NKTHOO , 

AB-4BB  BBB  OIV.   a 

INTCBACTION  OP  OaalTAk 
«ONP|OWBAT|ONS  IN  THC 
CtMieN  ATOM, 

AB-4BB  iao  DIV,   a 


|N 


UNOCR  A  PRCe  SURrACe, 

AO-401  100       DIV,  a 

klNCARIieo  THCORT  PO* 
A  SUPCRCAVITAT|NS  HTOBOPOIk 
BPCBATINO  IN  A  PkUlO  "'^'"'" 
OP  PINITC  DCPTH, 

AB-401  101  OIV,   O 

CAviTT  aesoNATOas 

CATHsOeS  ICkCCTBON  TUBCSl 

osfe?r::?sj::  -•*"•'•  -'.*"o-ukscB 

AO-401  af4  DIV,   s 

CCkkS  IBIOkOSTt 

0Nl::*5;N?:;e;?ri:fe  hcpat.ctoht 

NiTosis  IN  HeTcoaoTOPic 

PABTIAk  AUT06BAPTS  ON 
"AT  klVCB, 

AB-401  ass       OIV.  I* 

CCkkUkOSC 

oeeaAOATiON 

bislIographt  on  bactcbial 

OeORAOATION  OP  TeXTIkCS 

ANO  eckkuLose, 

AD-401  aao       DIV.  la 

eckkukosic  PkASTICS 

CONfAlNCBS 

-.  ITS*'  "  aesisTANce 

OP  PACKASINB  NATERIAkS 
70  CHCRICAk  BABPABC 
A0CNT8, 

AO-401  0*7  DIV,  a* 

CCBAHIC  CAPACITORS 
PkUOalNATtON 

..-T!!'"'li'I""  "»'  rkUOBlNATCB 
fJ!'-!!.III*''*^*  CAPACITORS 

PAR  opcRation  to  aooc. 

AD-401  Jll  'oiv,   , 

CCRANIC  COATINBS 

"•'•:;'!!I"!i*"»«  TCSTINO 
^.  UkTBASONIC  ANO  NUCkCAB 
NBNOtsTRUCTIVC  HCTHOOS 


OR-CCMC 


IN  TMC  t«*Lu*TieN  or 

CCII*"IC    e8»TI«l«S    F0» 
HCrilACTSav    BlTAt*. 

*o-*ei    II*  01*1      I* 

e(**nie  riacRi 

"'^•k?i.ro»tenr»T  or  mcMU 

CH>snluM  •llots  alTH 

*»-*ei   e«e  oivi     i* 

CC»*H|C    n*T(*l*Lf 
e«TlT»tLO«»»PMT 

imtis-STiiAiN  •rH*vio* 

or    tTKONTIwn    2iacOH*TC 
CI>TlT*L*i 

*o-*at  •o»       •!»#   i« 

CC»*HtC  n<Tr*|*L> 

oereRxATiSN 

TMC   kolc  or   TMC   oii*lN 

•  eUNDAMT  IM  TMl  DtrOOMATIOli 

or  ceatnic  n*TC*l*L*« 

*0-40l  S*«  OIVl    >* 

CC*«MtC  R«Tr*l*L* 

KCItSTORS  _     ,.._ 

•cNCHAk,  »u«ro»e  »e«iiTo«;. 

*D-*ei  «•«       oiv.  • 

CCKAMIC     n*TrKI*kS 
TCNSILC    P»Ort»TI£i 

TCMdLr     STKCNSTN    Or 

*  eeMMCKKAL.    NI6H  *kun|N« 


-■C    NCTaOW'S, 

*»-*ei   i*4 


Dl«a 


■eoT, 

*0-*0l     |*T 


Dl». 


l» 


CCOMCTS 

»esi«To«f  .     .  ... 

6CNtK*k  ruKrOSC  KtSltTO**! 

10-401  Stl  OlVt   ■ 

CCSIUH  CLtCTKON  TUOCS 
rM»lf  DISTORTION 

eesiun  icitn  Tutc  tTuoic* 
TO  iMr»o¥r  TMUft  »«e»f 
■MiCM  »rrfeT  »ecu»*t'' 
*Ne  sT«iiLtTT  or  eesiun 

l«,0-l,OI  TNANtlTION 
mCOUlNCT, 

*D-4ei   417  eivi     • 

CMCMie*k  cl'Emcnts 

cmcmical   »n»i.t$is  ..-.._«,. 

rMOTOei>*rM|c   i-nat  rtweaciecnce 
o*T«  ro«  ri««o-e«TST*t 

CAHCHASi 

Ae-4oi  sjo       eiv»  •> 
CHEMICAL  eeutki*"iun 

TMf  HMOCHflSTUT 

■CHivio*  or  A  cmCmical 

ESOIl ■•■lU"  STSTlM  »MfN 

its  rKce  rNCKST  rARAntTC** 
Ane  cMANcre. 

Ae-4eo  ■■•       oiv>  ■• 

CHEMICAL  INDUSTNT 
OZONE 

SOVIET  KEviEa  or  oiomc 

UTILIZATION  IN  THE 
CHCntCAL  INOUSTNT, 

AO-4oe  «<•        oivi  * 

CHEMICAL    mejECTILES 

AEHOSOL    8ENEIIAT0»«  ....    ..... 

IHVCSTIOATIOM  or  TELCC*aT«t»M 

OISSEHINATION  TECHNIQUES! 
AENOSOL  eCNCMATONS. 

AD-4eo  «<«       ei«i  i* 

CHEMICAL  ■ANrANC  A6EMTS 

InstnumEntation 

rLASM. TELEVISION  rARTICLf 
COUNTER  A"0  0«IMt  CLECTReCMEMI. 
CAL  CELL  '0«  riELO  EVALUATION 
or  CHEMICAL  AOEMTS, 

AO-400  «02  DIV>   J 


CMCHICALS 

SUOjECT  IMOEIINa 

MOM. CONVENTIONAL  CHCHICAL 
MOTATIOM  ST»TCMS  rO» 
INroRHATION  RETRIEVAL 

runroSES. 

Ae-40e  «ie       eiv.  ■• 

CHEM|tT"V 
ABSTRACTS 

ACTA  CHlnICA  SIMICA, 
1*41.  VOL.  t«,  NOf 
II  TAOLE  or  CONTENTS 

And  Abstracts  . 

ao-401  rjt       div>  •• 

CHINA 

'"eJonSSt  or  THE  CHINESE 

MAINLANOI   NATIONAL  INCOME 
AND  EIONOMIC  OEVELORMlNT, 

Ae-4ee  ••*       oiv.  Jt 

CHLORINE  .  .  - 

ATOMIC  ENCROT  LEVELS 

STARK  rrrECTS  on  the 

•uadrurole  couRLiNfi  or 
cijs  IN  sodium  Chlorate, 

AO-401  414  Olv,   U 

CmNOMOSOME  asmormalities 
IN  LIVER  AND  maRROR 
or  MICE  IRRADIATED 
■ITH  FAST  NEUTRONS, 
•ANNA  AND  I  RATS, 

AD-4ei  lis  OIV.    |4 

CIRCUITS 

*"*oom|nawt  roles  or  eiROhcn- 

TIALLT  TARERCO  0|STR|»UTEO 


"electrical  PRORERTHf 

PROPERTIES  or  eOHtlNATIOHf 
or  PARAMETRIC  ELEMENTS, 
•OTH  RESISTIVE  AND  RCAiTIVE, 

UNDER  SHALL  StSNAL 
CONDITIONS. 

AD-401  |J<  0I*<   ' 

CIRCUITS 

•TAHDARDItATIOM      _... 
PRErERREO  TRANSISTOR 
CIRCUITS  roR  MICROtLCCTRONle 
COUIPMENT.  

CINCUITS 

TEST  NETHOOS 

eOHPUTATIONAL  TECNNItUES 
rOR  (uTOMATICALLT  ISOtATINO 
rAULTJ  IN  ELECTRONIC 

eiRci^TS.  ^.„ 

.Ae-4ii  <e«       oivt  • 

CIVIL  OErENSE  STSTCNS 

OlSTRlSUTION 

altennative  METHODS  ro; 

OlSTRISUTtNO  AlCRT  DEVICES 
rOR  NUCLEAR  ATTACK. 

aO-AOI  004  0I«|   S 

CIVIL  oErENSE  STSTEHt 

Er^ECTIVENESS  _  _ 

COMPUTER  PROORANS  PON 

oce  sorT  tarset  stuot. 

AD-401  «4T  Dl»<    10 

CIVIL  OErENSE  STSTCNt 

PUSLie  OPINION      .   . 
CIVIL  OErENSE  SCLICr 

PATTERNS  ASOUT  PEACE 
AND  OErENSE, 

A0-40a  TTJ  OIV.   <• 

NEARSTSTEHI    a  STUOT 
IN  PuOLIC  ACCEPTANCE 
or  AH  EARLT  RARNINC 
DEVICE  POP  CIVILIAN 
DErCHSE. 

AD-401  Oil  OIV.   JS 

CIVIL  OErENSE  STSTCHS 

RADIO  RECEIVERS  _  . 

c-rlbratort  develophent 
or  various  types  or 
Oeo  RADIO  ALERT  RECEIVERS. 

AD-401  00«  OIV.   • 

clihatoloot 
•iSLieeRAPHics 

soviet  heteorolost  and 
clihatolooti  compilation 

or  AiSTRACTS  AND  ANNOTATED 
•I0LI06RAPHT, 

*D-4ei  III       OIV.  a 

CLIHATOLOOT 

OECItlON  HAKINO  ,  _ 

APPLICATION  or  CLIHATOLOOT 
OR  PROOASILITT  PORECASTS 
TO  OECtSION-MAKlNe  AND 
PLANNINO.   PART  I,  DECISION. 
MAKING  USINO  CAME  TMEORT. 

PART   |I,   PLANNING  USING 
TME  PERT  CONCEPT  (PROORAH 
EVALUATION  AND  REVlER 
TECHNIOUEI . 

AD-401  111  0|«t   I* 

CLOUDS 

iCATTERtNO 

INVESTIGATION  or  OPTIMAL 
DESIGN  ro*  SUPERCOOLED  CLOUD 
DISPERSAL  EOUlPMENT  AND 
TECHNIOUES. 

AD-401  ITS  OIV,   I 

METHODS  &r  CLOUS  OlStlPATIOH 


OVER  LAR«E  AREAS. 

•D-401  ao« 


oi«< 


COATINOS  ...... 

MEAT  RESISTANT  METALS  •  ALLOTS 

PENrORMANCE  ASOVE  lOOOr 
OP  SUPERALLOTS  AND 
PROTECTIVE  COATINOS. 

AD-401  «*f  OIV.    |T 


COATINOS 

PTROLTTIe  ORAPMITE 

rCAllolLlTT  STUOT  OP 
•RAPMITE  COATING  POR 
UNCOOLED  SOLID  PROPElLANT 
ROCKET  NOZZLES. 

AD-401  SRT  OIV,    I* 

COATINOS 

RCrRACTORT  METAL  ALLOTS 

TME  EVALUATION  OP  H I oH 
TEMPERATURE  MATERIALS. 

PART  II   EVALUATION  OP 
COATINGS  roR  RErPACToRT 
ALLOTS.   PART  III   MATERIALS 
EVALUATION  RITH  AH  ARC-PLASMA- 
JET. 

>D-40I  4J0  OIV,    l« 

COOING 
DATA 

CaDING  AND  USE  OP 
INrORMATION  IN  PROOLEH 
SOLVING, 

AD-401  140  OIV.   *• 

COLO  ENVIRONMENT 
MEAT  SINKS 

TmERHOOTNAMIC  STSTEmS 
roR  TEMPERATURE  CONTROL 
or  HEAT  SINKS  IN  SPACE 
SIMULATION  CNAMOCRS, 

AD-401  0S<  OIV,   JO 


COLO  RAR 

*'*RCvica  OP  cwrrcht  soviet 

STHATEOIC  TmOUGHT, 

AD-401  0T4  OIV.    |0 

COLLOIDS  _  . 

PLUIO  eVHANtC  PROPCOTICS 
ANALTSIS  or  NONSTIADT 


TBO-PHASE  PLOR, 
AD-401  <T| 


elVa 


COLLOIDS 

LAMINAR  OOUNOART  LATE* 

PLOR  OP  A  DILUTE 
SUSPENSION  or  SOLIDS 
IN  A  LAHlntR  GAS  SOUNOART 
LATER, 

AD-401  4IR  OIV,   0 

COLLOIDS 

PARTICLE  REAMS 

•CNCRATION  OP  CNAROED 
COLLOID  SEAMS. 

AO-401  1*0  DIVt   IS 

COLOR  TELEVISION 

^     i«TA  PROCESSING  STSTEMf 

CsOING  COLOR  PICTURES. 
10-401  444  OIV,   * 

COLORIHO 

NAPt 

Application  op  otnahic 

PROORAMHINO  to  TME 

eoLORiN*  or  MAPS, 

AD-401  077  DIV,   a 

combinatorial  analtsis 

intcnnebiatc  tempcoature 

DIRECT  AMMONIA-AIR  PuEL 

"'■''aD-401  <*B  DIV.   T 

COMBUSTION 
ANALTSIS 

DESCRIPTION  or  AN  IBM-TOR 
roRTRAN  PROOPAM  POR 
THE  AfStSSMENT  or  COMBUSTION 

ErriciENCT  roR  a  stdrogen 

AND  AIR  STSTEM, 

AD-401  t»t  OIV,    10 

COMOUSTION 
IONIZATION 

NCGATIVC  AND  SBCONOART 
ION  rORMATlDN  IN  LOR-PRESSURC 
PLAMES. 

AD-4ei  4IS  DIVt   R 

COMBUSTION 

REACTION  KINETICS 

CrPECT  OP  PREPARATION 

METHOD  or  euPRic  oiioE 

ON  ITS  CATALTTIC  ACTtVITT. 

AD-401  014  OIV,    10 

COMBUSTION  PRODUCTS 
THERmOOTnAMICS 

DESC*|PT|DN  or  AN  IBM-TOR 
rORTRAN  PROBNAM  POR 
THE  ASSESSnENT  or  COMBUSTION 

ErriciENCT  roR  *  gtdrooen 

AND  AIR  STSTEM, 

AD-401  »H  DIV,   |0 

COMETS 

SPECtRDSCOPT 

research  on  relations 
betreen  cohetart,  solar 

AND  UPPER  ATMOSPHENIC 
PROCESSES, 

AD-401  IJ4  01*.   < 

COMHAND  *  CONTROL  STSTEMS 
AIR  rORCE 

TESTING  METHODS  Or 
STRATEGIC  AIR  COMMAND 
■EAPON  SYSTEM  <4fL. 

AD-401  044  DIV,   S 

«|R  TRANSPORTABLE  SUBSTSTEHb, 
SHORT  RANGE  STSTCMS 
rOR  AIR  TRAPriC  CONTROL 
AND  Mr  DIRECTIONAL  ANTENNA 
roR  TACTICAL  COMMUNICATIONS, 
AD-401  l«7  OIV.   t 

COMMAND  •  CONTROL  STSTEMS 
OPERATIONS  RESEARCH 

ORGANIZtTIOM  or  PILES 
rOR  COMMAND  AND  CONTROL. 

AD-400  RBO  Dl*,   >•  ' 

COMMERCE 

STATISTICAL  ANALYSIS 
SELECTED  TOPICS  In 

MARKOV  CHAIN  THEOOT, 
RITH  AN  APPLICATION 
TO  H*RKETIMG, 

AO-401  «Je       eiv,   I* 

COMMERCE 
TmEOREmS 

EIISTENCE  or  COMPETITIVE 

eouilkri*  in  markets 

RITM  A  CONTINUUM  or 
TRADERS. 

AD-40t  <4J  Dl*.   *• 

COMMERCE 
TmEORY 

torards  a  general  TmCONT 
or  CUSTOMS  UNIONS  roR 
developino  countries. 

AD-401  07*  OIV,   >l 

COMMERCIAL  PLANES 

AIR  TRANSPORTATION 

t    PROGRAM  rOR  THE  DEVlLOPMrNT 

or  Commercial  supersonic 

TRANSPORT  AIRCRAPT, 

AD-401  400  Dl*.   »* 


MM 


«»i:"w«i«*TiON  STtTcna 

OtOITAL  SYSTEMS 

...«?hpatible  tccmnibucb 
r.S!-'?"***»*o  circuits 

used  In  a  iiomc  TRAHSOCCCIve* 
STSTEM  "'•'**'•  COMMUNICATION 
AD-40e  «4l  OIV,   B 

COMNONICATION  STSTEMS 

"■*£i2iS  !•■»"  'OODWCTION 

POOCR  GENERATION  POR 
JfOJ-OfLI^OILITT  OUADOuPLC. 

COMMUNICATION  STSTEMS 

«»»;5;jiT.L0»  rRfOUCNCT 
..  «LecTROMABNET|C  OAVt 
;;OPAO»TION  TMROWBM  TMf 

EARTH  AT  e-ieeo  cpsi 

TMEORT  AND  EXPERIMENTAL 
CONMuNICATIDN  STSTEM.   *■ 

ao-401  fi*      ,,,,  a 

COMMUNICATION  STSTEMS 
PHASE  MODULATION 

..-2II£?II*"''^''  OP  biphase: 

STNMCTRICALLY  PlLTERED       * 

SI!.*!.*?!!  '"O  OUADRIPHASt 
MODULATto  CARRIERS. 

Ae-*oe  soj       DIV,  s 

COMMUNICATION  SYSTEMS 
PORCR  SUPPLIES 

POBER  DISTRIBUTION  POR 
MIBM-RCLIABILITT  OUAORuPLB- 

AO-401  Ifl  Dl,,   7 

COMHUNICATIRM  STSTEMS 

■*0I0  COMMUNICATION  STSTEMS 

THE  COMMUNICATIONS  POTENT  I AL IT ItB 
2.'.-I<"  I"*"  ■•"O  INVERSION    •■"■ 


SUj;:  *"*^!«'i'5?  «j;«ct' 


Tune  data, 

AD-401  lis 


DIV. 


com;;:i?5?!Sn'!;.;!!"»'^'"'« 

AO-401  4*0  DIV,   D 

COMMUNICATION  THCORT 
PROBADILITT 

STNTNESIS  or  PROBABILISTIC 

COMMUNICATION  NETS. 

AO-401  4*0  DIV.   D 

COMPILERS 
COMPUTERS 

ElCCUTIvc  PROGRAM  POR 

"srrkjvisrss'-;?-  «-«c,r„.T,o. 

THE  NAVAL  AylAYION 

SUPPLY  orricE  lAsoi  tan 

MIO  DATA  PROCESSINB 
aTSTfM, 

aO.400  OTR  b,v,   j« 

COMPILERS 

DIGITAL  COMPUTERS 

PanTASIA  II  AND  TRIPROD 

AD-401  Oil  B|*,   10 

COMPLEX  COMPOUNDS 
POLYMERS 

1..*-!!!  ?I  JOLTCOOROINATION 
AND  NEb  coordination 
POLTMERS, 

AO-460  ««7  DIV.   « 

COhPlEI  VARIADLES 

PROGRAHMINB  ICOMPUTERSI 
...^OlELECTRIC  PARAMETERS 
»ND  CSUI*AkCNT  CIRCUITS. 

AD.40I  III  ,1,,   „ 

_„«i*fJ.«URPACE  CHEMISTRY 
JO;  OLAJS  PIOCR  REINPORCED 

a6-4«|  117  0|V.    |R 

COMPOSITE  MATERIALS 
CRTOSCHICS 

..  !"«""OPhTSICAL  PROPERTIIt 
JJ  Z'-t'V*    MATERIALS  AND 
liZZ2lll*i    *•  LIOUTO  MTDROOCM 
TEMPfRATuRE  I-RIJPI. 

AD-401  117  DIV.    |« 

COMPOSITE  MATCRIAkB 

i-';H:;p*v.E*::!"  ""•"^•"•"'•" 

.AD-401  0S7  01*.    |R 

-,.;»;«;•  rooM  tne  seventA  ' 

Kssj'jjjjiSs:'"""  "••"'"• 

AD-401  I4R  Dl*.    IR 

„.:;';•;  rooM  the  seventh 

RErRACTOR*  COHPOSITES 

aORKINO  OROUP  MEETING. 

•CPRACTORY  COMPOSITES 
■ORRlNB  SROUP  MCCTINO, 

»0.40l  14*         *,,»,    ,, 

COMPOSITE  MATERIALS 

■EINPORCINO  MATERIALS 

REINPORCEMCMT  OP  NiCRCL 
CHDOHIUM  ALLOTS  RITN  *■•'' 
SAPPNIRE  RHISKERS, 

AD-401  0«e  DIV.   |R 

coRPRCBSiaLr  ploo 
roiCTioH 


a* 


IS 


CONTAINERS 

PACKING  MATERIALS 

STyOT  OP  RESISTANCE 

or  PACKAGINO  MATERIALS 
TO  CHEMICAL  RARPARE 
AGENTS. 

AD-401  0R7  01*. 

CONTROL 

AUTOMATIC 

VARIATIONAL  PROOLEMS 
iSyOLVINO  RETARDED  tROUMENTS 
•MICH  HAVE  APPLICATION 
TO  OPTIHAL  CONTROL 
PROOLEMS, 

AD-4il  110  Dl* 

CONTROL 
TMEODy 

.M."£!l£!ki  •'*»«m»tical. 
•NO  rtsteoIous  aspects 

or  control  THEOOT, 

AD-401  4|a  DIV,    IS 

CONTROL 
TIME 

_   TIME  OPTIMAL  control 
OJ.NON-LINEAR  SAMPLED-SaTA 

(TSTENb, 

AD-401  411  DIV,    IS 

CONTROL  SYSTEMS 
LINEAR  SYSTEMS 

TIMt  OPTIMAL  CONTROL 
or  NON-LINEAR  SAMPLCO-OATA 


-.   •?!"'  or  TRANSVERSE 

•SSl^il"!'  "*  *••«  COMPResSIOLC 

doundart  later  rLOo 

2!f?  JlEnder  aiistmmctric 

DODIEB  or  REVOLUTION. 

AD.400  RB7  01*.   « 

COMPUTER  LOOIC 

DIOITAL  COHPUTENS 

STUDY  or  ITENATIVE 
CIRCUIT  COMPUTERS, 

AD.40I  aia      Di*,  10 

COMPUTER  LOGIC 

"'COOMINATURjIATION  I  ELECTRONICS  I 

MICROMINIATURE  PROORAMNABLE 
LOGIC  ELEMENTS, 

AO-401  004  DIV.   JO 

CONDITIONED  REPLEI 

TRANirER  or  TRAINING 

TRANSPOSITION  AS  A 
PUNCTIDN  or  THE  NUNBE* 
or  TEST  TPIALI, 

AD-401  17*  DIV.   ID 

CONICAL  DODIES 

AllALLT  SYMMETRIC  rLOB 

AIISTNHETRIC  VISCOUS 
PLUIO  MOTIONS  AROUND  " 
CONICAL  SURrACES, 

AD.400  «4I  DIV,   ♦ 

CONICAL  DODIES 
VIBRATION 

«.  2!-I!**  '*"    *IORA*IONf 
or  SIMPLY  SUPPORTED 

"?!;?VL?Jr"«" 

LAN:;:ji"ui?*.:»s;?j?,"'  •«-"•■•»•••' 

AO-401  171  DIV.   JO 

containers 
crtogenics 

drastic  reduction  op 
■arm-up  rate  rithin 
a  de«ar  ststem  bt 


NELIuH  DESORPTION, 
AD-401  OSR 


OIV.  as 


avsTEMB, 

AD-401  401 

CONTROL  STSTCNt 
OPTlRlIAtlOH 


OIV,    If 


-..O'TIMAL  SINGULAR  SOLUTION 
POR  LINEAR,  MULTI-INPUT 
STSTEMS. 

AO-ioi  177  Olv.    If 

.   VARIATIONAL  PROBLEMS 
'S»OL*ING  RETARDED  ARGUMENTS 
ONICN  HAVE  APPLICATION 
TO  OPTIMAL  CONTROL 
rOoBLENS, 

A0.40I  II*  DIV,    If 

IN  JS?"*!!!.*:*  """^  CONDITION 
IN  TNE  CALCULUS  OP 
VARIATIONS  roR  A  GENERAL 
CONTROL  POODLEM,   *  '   •• 

AO-401  l«f  01*.    If 

ON  riRST  ORDER  necessaAt 

CONDITIONS  rOR  VARItTonAL 
•NO  OPTIMAL  CONtSoL 
MIOOLENt. 

AD-401  R4I  01*.    IS 

coN?:;i:*'  "-ctiplicative' 

AD-*OI  fJ4         Dl*,   IS 

:*«TROLLED  ATMOSPHERES 

LIPE  SUPPORT 


PULMONIC  TOIICITT  IN 
BATS  ElPOSED  TO  lOOS 
OlTSCN  AT  RPBUCED  PRESSURES. 


AD-401 


oT*.-'i4 


IRONMENT 


(  mtrolled  ENVK 

NARINE  DIOLOGT 

CONSTRUCTION  AND  DPERATIOM 
•'  »  CONTINUOUS  EVNIRoJmENTAL 
CHRtcMHENT  APPARATUS  POR 
NARINE  NICROORSANISMS. 

AO-401     a04  OIV.        14 


NI-7 


OOM-OOi 


CONVECTION 

CUNULUt  CLOUDS 

CONVECTIVE  MOTIONS  |N 
CUMULUS  CLOUOS. 

AD-401  107  Dl*.   a 

ceN*EeTieN 

VORTICES 

BP  f'IIX£?Iij:f  IHSTAOILITT 
OP  A  HDRKONTAL  LATER 
or  riUID  RITM  MAINTAINED 

CONCENTRATION  or  oirrutivE 

SUOSTANCE  AND  TEmPERATOrE 
AT  THE  BOUNDARIES. 

AD-401  4IR  DIV,   0 


CONVERTIOLE  PLANES 
MODEL  TESTS 


OVCR-RATCR  ASPECTS  OP 
VTOL  IK-l*.  X.IOOI  AIRCRAPT 
AT  HIGH  DISC  LOADING. 

»0-40l  ISl  OIV.    I 

CONVEX  BODIES 

otrroACTiON 

roRHULAs  or  the  snortravc 

ASYMPTOTIC  IN  A  PROOLEM 
2^  BlrrRACTION  BY  CONVEX 

A0-40I  aes      DI*,  as 

COPOLTMERIZATION 

REACTION  KINETICS 

oio"??s;rs?ii5*;!s;L"'  -""''•'«•"" 

?ONOMERS  VIA  ALTERNATING 
INTER-INTRANOLECULAR  PROPA 


AD-401  117 


DIV, 


CATION, 


COPPER  COMPOUNDS 
HYDRIDES 

THr  COPPER-HTDROGEN 
STSTEMi  PROTON  MOBILITY 
In  H.BONDPD  CRTSTALSI 
HTDROGEN  DIPPUSION  IN 
METALS  AND  NTDRIDES, 

AD-401  RJI  DIV,   0 

COPPER  COHPOUNDS 
OXIDES 

EPPECT  OP  PREPARATION 
;"HO0  or  CUPRtC  OXIDE 
ON  ITS  CATALTTIC  ACTIVITT, 

AD-401  014  01*,    to 

CORRELATORS 

ACOUSTIC  DETECTORS 

■  «  £f2!i.*!'S  !i"*«-  OETECTION 
DT  SIMPLE  CORRELATOOS 

In  the  presence  or 

NONSaUSSIAN  NOISE.   ERROR 
PROBAtlLITIES  AND  CANONICAL 
PDRMS  POR  TnRESMOLD 
OPERATION, 

AD-40I  141  01*.   • 


corrosion 

•lass  textiles 


INFLUENCE  OP  STRESS 
CORROSION  ON  STRCNaTl! 

OP  Glass  piders. 

10-401  J«R  01*.    I< 

CORROSION 

MtCROORGANItMS 

sibliocraphy  on  microdial 

CORROSION  OP  METALS, 

AD-401  117  DIV,    17 

CORRgStON 
STtEL 

STRESS  CORROSION  COACK 
In  IBS  NICKEL  MARAGINB 
!I£J!"  I-OO-ALLOT  MARTEnsITIC 
»y«L,  AND  A  MOT-RORKEO 
DIE  stcEL. 

AD-400  0*0  01*.   |» 

CORROSION 

TEST  METHODS 

USE  or  RADIOISOTOPES 
IN  SALT  SPRAT  TESTING 

SI.ITIfi  *»'"'*CE  PROTECTIVE 
CVAT  t NGS, 

AD-OOl  447  Olv.    |» 

CORROSION  I NH ID  IT  I  ON 
SIBLIOCRAPHIES 

iN-?i?ii2S"*'2*  •"  CORROSION 
INHIBITORS  POR  NONPERROUS 
BIT  ALS  0 

AD-4D1  111  DIV.    IT 

Rp.tlJiij;"*'"*  •"  corrosIon' 
■esistance  or  ZINC 

AND  flNC  COATINGS  UNDER 
CONDITIONS  or  HIGH 

HVjl'i!^  •■  "<  CONTACT 
•ITN  GROUND  RATERS. 

AD-401     100  OIV.        17 

ON  iiivrdi  w;5?rir'  «""*-«• 
?i!:iSi:;5E*E's:oS;;??'""-- 

AD-401     J07  DIV,        |« 

CORROSION  INMIDITION 
ORSANIC  COATINGS 

ADDITIONAL  STUOICS  IN 
TMf  DEVELOPMCNT  OP      ' 
J"  »CCELERATEB  TEST  POR 
I?F  eOMOSION  PROTECT  ION 
»ALUE  OP  OROANIC  COATINOS. 

AD-401  RRf  olvI    ,R 

COSMIC  RATS 
•EODPSies 

EiUATORIAL  LOCI  OP 
THE  EARTH'S  MAGNETIC 
riELO  AND  COSMIC  RAT 
PARAMETERS. 

AD-401  Off  (IV,   I 

COSMIC  RATS 


COO-DKQ 


OtOPHTtlCAb  af^CCTt  o'   > 
tD-40e  ■««  Dl«i   • 

eew'LiNe  circuits 
Of c illato's 

CeNTKIRUTIONS  TO  TMt 
THCOKT  AND  kPPklC*TleNt 

or  pcniootc  tun^ACCs. 

*o-4ei  !••*       oivi   I* 

C«*Tt"l>« 

rScoiCTioN  e*kcuk*TiaN« 
ra*  rK(C  riCkO  smouno 

MOTIONf  aMICH  ocsult 
■HCM  CHcxtcAL  a«  NuCkC** 
ecTONiTieN  OCCUR, 

«o-*ei  siJ       Biv.  * 

caecp 

•utilc 

StC*OT  »T»Tf  C»«P      .   „ 

or  auTILE  »T  HI«H  TfllPC«»TU««5 

*o-*ei  *is       oiv*  * 

c'cer 

vCloing 

P*CLlntN*ltT  CIPkOSION-aULCE 

TMTs  or  eirfiii"tNT»w  mt-iio/iso 
■CkoncNTf, 

«e>*oe  «js  Di«i      I* 

cotoacHio 

COLD    •0*KIW6 

•rfUToncTme   jt«»e«T|«»TioN 
or    THE    nccoyCaT   or 

OIlUtCD  *L-n6  ALLOTS 
COLD.aO*KKO  *T  Lioule 
NITK06CM  TeMre«»TU«f, 

•e-*oi  *s«       oi«(  |T 

cutoocnici  ^ 

CONTt  InCiK 

dvastic   rcductioh  or 
■  on-ur    »*TC    alTHlN 
•    DOA*    STSTCn    tT 
MCLIU"    OlSOIirTIOII. 

A0>*OI  0S<  OIV<   ** 

cHToacNics 

rL*fTICS 

TMtdtio'MTSlcAL   r«ort»Tli» 

or  PLAiTtr  MATCHIAL*  *ND 

eonroiiTi<t  TO  Lloulo  mtopoohi 
TenrcKATuor  t-*«ri, 

j,D-*OI  JJ7  0I»,    l« 

cuToruMPlNa 

captuhc  eotrriciCNTs  *Me 

•MOCK  $T«ucTu«t  ro« 

A  LIOUlD-MCklUH  AND 
LieutO.NCON-COOLCD  CIITOrL*Tr 
IN  A  MACM  J  kON  DCNtITT 
*!•  STUCAK. 

AD-*et  *T4  DIV.   « 

C«TOPu»ri"« 
SAnrtCR* 

noeiricATioN  or  supcksonic 
rLO«  riCLDs  uNDCii  ncak 
tPACf  CONDITIONS  ST  e"orgNrtN«, 

AD-401  Oa<  OlVt   * 

CKTSTAL  riLTe«s 

VCNT  MiSH  racauCNCT 

VMr  CRYSTAL  riLTtNS  USIM« 
INOOCTlVtLT  COUPLCO  L»TTICC 
tOUIyALCNT  CIRCUITS.   a 

Ao-401  tm  iivi  • 

CNTSTAt  ««0»TM 
SILICON 

CrITAXIAL  ««0«TM  or 
SILICON  rlLNSt  ARSINC 

ooriNS,  coi  oiioc  riL** 

CRORTH,  ANO  OIIOC  NASKCO. 
ORORTH, 

AO-401  J1J  OI¥a   ■ 

CRTSTAL  SRORTN 

SILICON  CONPOUNOS 

PRODUCTION  nCASURCS  roR 
SOD  C  SILICON  cARtiee 
RCCTirifRS, 

Ae-4ei  DO*       eiv.  • 
CRTSTAL  L»TTiec  oerecTs 

•ARlun  COPPOUNOS 

PL^STICITT  or  SARlUn 

rLuoRioe  siNCLt  crtstals. 

Ae-*oi  joi       01*.  »a 

CRTSTAL  L*TT|ef  OfrtCTS 

NATMCnATICAL  HOOCLS 

DTNANICAL  etSLOa*T|ON 
NOOClS  or  CRTSTAL  PLASTICITT, 


A0-4ee  «si 


eiv. 


CRTSTAL  tATTICS  BCrCCTS 

SAPPMIRCS 

«-RAT  STUDtCS  or  SAPPMIRC 
CRTSTAL  peRPfCTION, 

Ae-40t  JI4  DIV.   It 

CRTSTAL  LATTleeS 
CHLORATeS 

STABK  rrrcCTS  on  tnc 

OUADRUPOLt  ceuPLlN«  or 
ClJf  IN  SODIUM  CHLORATC, 

A0-4ei  <*4         oiv. 


as 


CRTSTAi   LATTieeS 
HTORIDCS 

THE  COPPCR-MTOROeCN 
STSTCni  PROTON  HOilLITT 
IN  H.SONOrD  crtstalSi 
MTDRoacN  oirrusiON  in 

ncTALS  AND  HTORIDCS. 

AD-401  RJI  0I*>   * 

eCNCNT  SONOINe  ASCNTS 


In  thC  scalino  or 

•lass  and  HCTAl  CNCLOSCe 

NiNIATuRf  CRTSTALUNITS, 

aD>40I  *>*  Div.   • 

CCnCNT  (ONOINC  AOCHTS 
IN  TMf  SCALING  OP  GLASS 
CMCLOSCO  PINIATURC  CRTSTAL 

""'^14-401  <I0  Ol».   • 

CRTSTAL  RtCTinCRS 
CLCCTRONIC  SRITCMCS 

proouction  TCCHNIOUCS 
TO  INCRCASC  RCLIARILITT 

or  Dirpusco  SILICON 

COnTROLLCC  SRITCMCS, 

AD«4ei  *■•<  DIV.   • 

CRTSTAL  RCCTinCRS 

NANurACTURING  NCTMODS 

PRODUCTION  NCASuRCS  fOR 

see  c  SILICON  carsidc 

RCCTiriCRS, 

A0-4el  OOt  DIV.   • 

CRTSTAL  STRUCTURC 

AtlALTSIS  _   _._ 

AuTONATION  PROCCOURC  *0» 
I-RAT  DirrRACTONCTRT, 

Ao-4ei  SOI       ei«.  •< 

CRTSTALLOORAPMT 

crtstallograpnti   PRorCRTirs 
or  lec, 

Ae-4«e  ••!  OITa   ** 

crtstals  .  ._ 

ultrasonic  propcrtics 

ahPlIpting  acoustic  haSCRSI 

PMONON  INTCRRACTIONS  |N 


CRTSTALS, 

aD-401  0«* 


0I«. 


»* 


CUMULUS  CLOUDS 
CONVCCTION 

CONVCCTiyC  nOTIONS  |N 
CUMULUS  CLOUDS. 

AD-401  aOT  DIV.   < 

CTCLOTRON  RAVCS 

CLCCtRON  pcams 

LoR-NOISC,  L-SAND  CTCLOTRON 
■Ave  DCvtrC  (klNCATORI 
rOR  ISOLATION  AND  ovcRloaa 
PROTCCTION  or  RADAR 
PRCAMPLir ICRS, 

AO-401  fi  eiv.  • 

CTCLOTRON  RAvCS 

HICRORAVC  AHPLiriCRS 

ORBIT  PUMPING  PMCnDMCNA 
IN  CTCLOTRON  RAVC  PARAmCTRIC 
AND  STCNRONOUS  RAVC 
DC  Pu"PCD  AHPLinCRS. 

AD-401  ITI  »l«.   • 

CTLINDRICAL  SODICS 
ACOUSTICS 

ThCORCTICAL  CALCUUATIOMt 
roR  RADIATION  rROH 
LOBAR  MOOrs  or  CTLINDRICAL 
•HCLLS  UNDCR  point 
LOAOING. 

AD-401  IS*  DIV.   »» 

CTLIMORICAL  BODICS 
VIBRATION 

COUPLING  or  VIBRATION 
NODCS  IN  SHCLLS. 

AD-40e  VSS  DIV.   IS 

cttocmromC  eiiDAsc 

COHOUCTIVITT 

A  GCNCPALIZCD  TMCORt  or  PARTICULATC 
CLCCTRON  CONDUCTION  CNZTnCS 
APPLlCe  TO  CTTOCMROMC  0«IDASC. 

A  TMCORT  or  COUPLCD  CLCCTRON 
AMO/OR  IRON  TRANSPORT  APPLICD 
TO  PTRUVATC  CARBOXTLASC, 

AD-401  1*0  elV.    I* 

DAMPING 

MCTAl  JOINTS 

STRUCTURAL  0ANPIM4  IN 
PCRMANCNT  JOINTS, 

AO-401  S<l«  B|Vi 


DATA 

CDOInO 

CODING  AND  use  or 
inpoRmation  in  PROBLCM 
SOLVING. 

AD-40t  140  DIV. 


•ATA  PROCCSSINS  STSTCN* 
niLlTART  TRAININ* 

PAPCRS  PRCSCNTtB  AT 
riRST  CONSRCSS  8N  I HJORMAT ION 
STSTCm  BCIKHCCS  COnCCRHINB 
INrORMATIBH  STSTCN  OPCRATIONS 
ANALTStS, 

AD>*ei  |R*       eiv.   IB 

DATA  PROCCSSINS  STSTCNt 

SCLCCTION 

AUTOMATIC  SCLCCTION  e' 
BISITAl  CLCCTRONIC  COMPUTCRS 
lAtBCC  III. 

AB-4ei  SSI  DIV.   JO 

DATA  PROCCSSIMC  STSTCMS 

•  PCCI'KATIONS 

CKCCUTIVC  PROORAM  roR 

multiplC  consolcs.  SPcciric*T|o« 

or  A  icvisioN  or 

TMC  NAVAL  AVIATION 

SUPPLT  orricc  iasoi  ibm 

1410  DATA  PROCCSSING 

*"^AOi400  «»»  BlVt   JB 

DATA  STORASr  STSTCMS 

STATISTICAL  ANALTJIS  .^,,.^ 

STATISTICAL  0PT|M|f4TI«» 
OP  SCARCH  T|HC  IN 
AN  IPBRMATION  RCTRICVAL 

•'•'55i»OB  RTB  BIV.   »« 

DATA  TnANSMISSIOH  STSTCMS 
BANBRlTM 

VOCOBCR  AND  OTMCR  VOICC 
IDI«ITItl*'«l  BCVICC*. 

AD-401  IRR  BIV.   t 

DATA  TRAMSNISSIOM  STSTCMS 
DCs  I CN 

DCVCLOPMCNT  OP  A  lBB-SRCCD 
AND  A  MlSH-SPCCO  COHVCRTCR, 
DIGITAL-TO-DI«|TAk. 

PCM  DATA  BurrcR. 

AD-4el  B«T  BIV.   IB 

MATBTACK-aCST  PBRD 
INTCRSITC  CeUPLlNB  tl""! 
BICITAL  BAT*  TBAHSMISSISN 
•TSTCh. 

AD-4BI  |R>  BIV.   * 

OCCtSION  HACING 

BARGAINING  _     .  ■  _  _. 

eCCISION-MAK|N«  IN  BUATcaAk 
MONOPOLISTIC  •ARSAIMIHS, 

AD-4ei  4?l  DiV,   *R 

BCCISIgN  "APING 

DATA  PROCCSSINS  STSTCMS 

pa'crs  prcscmtcb  at 

pirst  consrcss  on  inrormatioh 

STSTrM  SCtCNCtS  CONCCRNING 
INrOiMATION  STSTCN  OPCRATIONS 
AHALTSIS, 

AB-40I  |R*  BIV.    IB 

BCCtSIDN  MARINS 
GAMC  TmCORT 

APPLICATION  DP  CLIHATOLOST 
OR  PROBASILITT  PORCCASTS 
TO  OCCISION-MAKING  AND 
PLANNING,    PARTI.  OCClSIBN- 
MAKING  USING  GAMC  TMCSRT, 

PART  |l,  PLANNING  USING 
THC  PCRT  CONCCPT  IPROORAH 
CVALUATION  AND  RCVICR 
TCCHNIOUCt. 

AD-4DI  Sl<  B|V,    |B 

DCCISIgN  MAKING 
-  DR" 


|1 


<B 


DATA  PROCCSSING  STSTCMS 
COMMUNICATION  STSTCMS 

DIGITAL  PROCCSSING  CdUIPHCNT 
roR  TMC  SPACC  RADIO 
STSTCMG  PACILITT  AND 
ITS  UTILITATION, 

AD-401  i*»  DIV.   f 

DATA  PROCCSSINS  STSTCMS 

DATA 

SCMI-AUTOMATCD  RCDUCTIOH 
or  PHOTOGRAPHIC  DATA  PROM 
MISSILC  RCCNTRT, 

AD-401  RS4  DIV(    It 

DATA  PROCCSSING  STSTCMS 

DIGITAL  STSTCMS  ^.  ._ 

TRANSISTORIZCD  ROX-JA  DCLAT 
LIHC  T|HC  COHPRCSSOR 
(DCLTlCI, 

aD-AOI  4|B  BIV.   B 

DATA  PROCCSSINS  STSTCMS 
INPUT-OUTPUT  dCVICCS 

ALL-CLCCTRONIC  DATA  IHPUT-OuTPUT 
STUOT. 

AD-401  RSB  Bt«i   >* 


mcmoBt 

coeiNS  AND  use  DP 

INPORMATION  IN  PROBLCM 
SOLVING. 

AB-4BI  140  BIV. 


<• 


DCCISIOR  MAKING 

RCACTION  IPSTCHOkOSTI 

INDIVIDUAL  DirrCRCNCCS  IN 

ahsular  cstimation  as  a 
ruNCTioN  or  HCTHOD  or  stimulus 
prcscntation  and  mooc  or 

RCSPONSC, 

AD-AOI  OSS  PIV.   *B 

BCCISION  MAKING 

STRCSS  IPHTSIOkOGTI 

INPORMATION  PROCCSSING 
IN  A  COMPkCl  TASK 
UNDCR  SPCCe  STRCSS. 

AD-401  STT  DIV.   <B 

crrlcirNT  bccision  RukCS 

rOR  UNirORMkT  SCANNING 
DCTCCTION  STSTCMS. 

AD-401  4RI  DIV.   * 

•CCOMPRCSBIOM  SICKNCSS 
HIGH  AkTITUDC 

DTSBARISMI   A  NCR  TCRM 
roR  dCCOhPRCSSIOH  SICRNCSS. 

AD-401  400       eiv.   I* 

•CPBRMATION 

CCRAMIC  MATCRIALS 

ThC  ROLC  or  THC  ORAIN 
BOUNDART  IN  THC  OCrBRRATION 
or  CCRAMIC  HATCRIAkS. 

AD-4BI  IRS  BIV.   |R 

BCrORMATIBN 
SHIP  PkATCS 

conruTATiDN  or  tmc 

SCCONBART  PLASTIC  BCPORnATIOH 
-   -iukTI 


or  SHIPS  RCiukTING 
PROM  SkAMPING. 
AD-4DI  0*0 


»l«. 


Jl 


DCGRADATI8N 

""SiBkiesSIpMT  ••  MICBOBIOkOSICAk 


MI-8 


BCTCRIORATION  Of  PAINT 
rikMS. 

AO-401  lOS  OIV,    |R 

BISLIOGRAPHT  ON  COLLCCTIOH, 
IDCNTlrlCATION  AND  STORAGC 
•P  ANACROBIc  SACTCRIA, 

AB-401  ioS  DIV.    |4 

BCSRADATION 

NICRaORSAHISMS 

...BISLIOGRAPHT  ON  M I CROORSAMISNt 

APrCCTINS  PCTROkCUN  AND 

RCTROkCUM  PROBUCTS  INCkUOINS 

RCPORTS  ON  SUkrATC-RCDUCINS 

SACTCRIA. 

aB-401  CRO  DIV.    |R 

DCkAT  kINCS 

ACOUSTIC  roUlPMCNT 

NICRORAVC  ACOUSTIC  DCkAT 
klNC  AND  RCkATcB  ACTIVC 
BCvlCCS. 

AB-401  S44  DIV.   • 

DCkAT  LINCS 

DATA  PROCCSSING  STSTCMS 

TRANSISTORIZCD  ROl-lA  DCLAV 
LINC  TIMC  COMPRCSSOR 
IDCkTiC), 

AD-4i|  4ia  OIV.   • 

6CSCCNT  TRAJCCTORICS 

ATMOSPMCRC  CNTRT 

SCMI-AUTOMATCD  RCDUCT|BN 
OP  PNOTOSRAPHIC  DATA  PROM 
NISSIkC  RCCNTRT, 

AO-401  RS4  OIV.    II 

BCSeCNT  TRAJCCTORICS 
SUI6AHCC 

SUIBANCC  POR  CITRCMC 
RANCUVCR  CAPABtkITT  IN 
ATNOSRMCRtC  CNTRT  AT 
SUPCRCIRCUkAR  vCkOCITT, 

AD-401  ISR  i|v,    |« 

DCSOITRISONUCkCIC  ACIDS 
STNTHCSIS 

«„  !"*£^  "  PARTIAk  NCPATCCTOMT 
ON  ONA  STNTHCSIS  AND 

MITOSIS  IN  HCTCOROTOPIC 
PARTIAk  AUTOGRAPTS  ON 
RAT  klVCR. 

AD-4el  1st  DIV.    14 

BCTCCTlON 

eCCISION  THCORT 

HUkTlLCVCL  BUANTIIATIDN 
or  DATA  70R  SCeUCNTlAk 
TCSTING  AND  APPklCATION 
TO  SIGNAL  DCTCCTION. 

AD.40I  )IS  D|V,   * 

CrriClfNT  DCCISIDN  RULCS 
rOR  UNiroPMLT  SCAHNIMS 
DCTCCTION  STSTCMS, 

AD-401  *R(  DIV.   * 

DCTCCTION 
TARSCTS 

SCOUCNTIAL  SCARCM  AN« 
DCTCCTION, 

AO-401  4R|  DIV.   * 

DCTCCTION 

UNDCRBATCR  SOUND  SISNALS 

ACOUSTIC  SISNAL  DCTCCTION 
BT  SIMPLC  CORRCLATORS 

IN  TMe  PRrscNcc  op 

NONGAUSSIAN  NOISC.   CRROR 
PROBABILITICS  AND  CANONtCAk 

roRHS  roR  THRcsMOkO 
opcration, 

aO-401  S4I  D|V|   » 

DCTONATION  RAVCS 

CIPkOSIVCS  INITIATION 

INITIATION  or  CXPUOSIVCS 
THROUGH  MCTAL  SApRICRS. 

AD-400  «00  6lV.   at 

OICLCCTRICS 

DICkCCTRIC  PROPCRTICS 

eiCkCCTRIC  PARAMCTCRS 
ANO  CBUlVAkCNT  CIRCUITS. 

AD-401  sai       olv.  at 

DICkCCTRICS 

CLCCTROMASNCTIC  PROPCRTICS 
SIMULATION  OP  A  PLASMA 

STLcMITir*  *"  *"'''««*^ 

AD-4DI     S<f  eiV,        B 

BICkCCTRICS 
BAVCSUIBCS 

DCVCkOPMCNT  OP  A  ROTATIM* 
-PICkD  RHASCR  UTIkir"- 


-riCLD  PHASCR  UTIklllNS 
TNC  HtcRDRAvC  PROPCRTICS 
OP  PCRRITC. 


AD. 401  KO 


Olv. 


DICNCS 

COPOkTMCRIIATION 

COPOkTMCRICATION  Of  NtftlCBN JUSATCD 
DIOkCPlMS  RITH  VINTk 
RONOMCRS  VIA  AlTCRNATInG 
INTCR-INTRAMOklCukAR  PROPAGATION. 
AO-401  a»7  DIV.   R     • 

Dies 

PLASTICS 

Fabrication  or  production 

TOOLS  PROM  plastics. 

A0.4BI  1*1  DIV,    14 

DlrrCRCNTlAk  COUATIOHS 

COMPARISON  OP  DirrCRCNT 
BCTCRMINATIONB  OP  COCrriCICHTt 
or  THC  CXPANSION  OP 

THC  CARTH'S  GRAVITATIONAL 
POTCNTIAk  IN  SPHCRICAk 


7 


DIG -DOS 


HARHOMICS, 

AD-401     0<t  DIV.        I 

DIPPCRCNTIAL  CBUATIONS 
NUHCRICAk  ANAkTSIS 

APPROXINATC  SOkUTIONS 
OP  NOM-klNCAR  OlPrCRCNTIAk 
COUATIONS.   PADS  APPROXIMATIONS 
TO  ThC  SOkUTION  or 
TMC  RICATTI  COUATION. 

AD-401  (14  DIV.    II 

OPTIMAk  MUkTIPklCATlVC 
CONTROk, 

AD-401  114  DIV.    |l 

•IPPCRCNTIAk  COUATIONS 

NUMCRICAk  MCTMODS  AND  PROCCDWRCI 
RCPCATPD  CXTRAPOkATIOH 

TO  THC  LIMIT  IN  THC 
NUMCRICAL  SOLUTION  OP 
ORDINART  DIPPCRCNTIAL 
COUATIONS. 

AD-4DI  04R  DIV.    |l 

•irrCRCNTlAL  COUATIONS 
OPCRATORS  IHATHChATICS) 

CONVCROCNCC  OP  THC 
GALCRKIN  HCTHOD  POR 
THC  TATLORDCAN  STASIkiTT 
PROSLCn,   CONVCRGCNCC 
or  A  6CNCRALICCD  GALCRKIM 
MCTMOO  ro»  CCRTAIN 
rLUID  STASILITT  PROBLCRS, 

AB-401  4T1  DIV,    |i 

■IPPRACTION 

CONVCl  BODICS 

PORmULAS  or  THC  SHORTRAVC 
ASTMPTOTle  IN  A  PROBkCM 
B^-e IPPRACTION  BT  CONVCx 
^BODICS, 

AO-401  IDS      DIV.  at 
•irpuscRS 

TMCRMODTNAMleS 

A  STUOT  OP  RCSISTAMCC 

AND  HCAT-fxCMANGC  IN 
TMC  MOTION  or  HCATCD 
AIR  |N  DirruSORS  AND 
NIXCRS, 

AD-401  l«R  DIV.   IS 

•irrusiON 

CHCMiCAk  roUILIBRIUH 

CSTIMATCO  PROPCRTICS 
or  LAMINAR  PAKCS  RITH 
CeUPLCD  RATI  CMChISTRT 
AND  DirruSION, 

AD-401  14*  DIV.   R 

•irrusiON 

kISUIDS 

NCR  TCCHNIOUCS  rOR  MCASURING 

THC  sckr-DirrusioN  cocrriciCNTs 
or  kiouies  tcstcd 

•ITh  klOUtO  NCRCURT, 

AD-401  OIT  DIV,   MB 

•ISITAk  COflPUTCRS 
COMPIkCRS 

PANTASIA  II  ANO  TRIPROB 
II  -SHiCkOING  COOCS  POR 
TnC  IBM  7070. 

AD-40t  Oil  DIV.   <• 

STUDT  OP  ITCRATIVC 
CIRCUIT  COHPUTCRS. 

AD-401  III  0|V.   10 

BISITAk  COMPUTCRS 
rklSMT  SIMukATORS 

A  STUDT  OP  DIGITAL  COMPUTCRS 
POR  A  RCAL  TIMC  TRAINING 
SIMULATION  RCSCARCH  STSTCM. 

AD-401     4R«  DIV.        »« 

tISITAL    COMPUTCRS 

mumans 

COMPUTPR  SIMULATION  OP 
HUMAN  BCHAVIOR 

AD-401  OTS  CIV.   IB 

IISITAL  COMPUTCRS 
HALPUNCTIONS 

SCLP-OIAGNOSIS  IN  CLCCTRONIC 
BIGITAk  COMPUTCRS. 

AD-401  IS*  DIV,   IB 

•ISITAk  COMPUTCRS 
SCkCCTION 

AUTOMATIC  SCkCCTION  OP 
BIGITAk  CLCCTRONIC  COMPUTCRS 
•ASOCC  III. 

AD-401  111  OIV.   IS 

MSITAk    STSTCMS 

BCSIGN 

PRCklMINART  INVCSTIOATIONS 
INTO  DIGITAk  RCSPONDCR 
BCSISN. 

AD-401  0«S  DIV,   14 

DCVCkOPMCNT  OP  A  kOR-SPCCO 
AND  A  HIGH-SPCCD  CONvCRtCR, 
BIGITAk-TO-DIGITAk, 
PCM  DATA  RUPPCR, 

AD-401  Of»  OIV,   10 

>IS|TAk  STSTCMS 
TRANSDUCCRS 

rCASIBIkITT  or  BCSISNINS 
AN  CkCvCN  BIT  DIGITAk 
BtSPLACCNCNT  TRANSDUCCR 
USING  TMC  DPTICAk  RUkiNC 
TCCHNlaUC, 

AD-401  IIS  OIV,   SO 

IIMCDRAL  ANOkC 

MCAT  TRANSPCR 

— .I'EJJSI'  *"»  X**^  TRANSPCR 
nCASuRCMCNTS  POR  MACH 
•  rkOBS  OVCR  A  BLUNT 
PVRAmIDAL  CONriGURAT ion 
■ITH  ACRDDTNAHIC  CONTROLS. 
RART  IVI   NCAT  TRANSPCR 
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DATA  POR  BIHCDRAL  SURrACCS. 

aD-401  ISO  OIV,   « 

DIOOCS 

UkC  PP  HIGH  PCRVCANCC 

mollOo  bcahs  in  HISN 


PORCR  AMPklPtCRS. 
AB-46t  ROR 

OIDDCS  ISCMICOHDUCTORI 

LASCrS 


DIV. 


INJCCTION  kASCR  STUOT. 

AD-4ot  01*      eiv.  IS 

OIDDCS  ISCMICONDUCTOBI 
MATCRlAkS 

6AAS  AND  GAS-GAP  MATCRlAkS 
fOR  Ck  DIODC  ARRATS, 

AD-401  OS*  DIV,   S 

OISCASCS 

BACIkLUS  ANTHRACIt 

BACTCRtOkOSICAk  BIASHOSIS 
6P  ANTHRAX. 

AO-401  1S4  OIV,    I* 

OISCASCS 

rUNGI 

CASC  HISTORICS  OP  TRO 
RATICNTS  RITH  COCC I D I  0  I DOMTCOSIt 
A0-4DI  SIR  DIV.    I* 

OISCASCS 

TCCTM 

RCOUCTASC  ACTIVITT  Or 
HUMAN  RMOLC  SAklVA 
AS  RCkATCD  TO  DCNTAL 
CARICS. 

AD-401  ISO  DIV,    |4 

crrccTivCNCss  or  oir^cRCNce 

btrcngth  solutions  op 
stannous  pluoridc  in 
prcvcntinc  dcntal  carics. 

AO-401  ISI  DIV,    IB 

DISPLAT  STSTCMS 
DCiiGN 

COMSINING  CHCCK-RCADINS 
ACCURACY  AND  OUANT|TAT|VC 
INPORMATION  |N  A  SPACC-SAVINC 
DISPkAT, 

AD-gAi  S7S  DIV.   IS 

DISPkAT  STSTCMS 
VIDICONS 

.^    APPLICATION  OP  PNOTOSRAPHIC 
PHOTOMCTRT  tO  CLCCTRONIC 
DISPLAT  STSTCMS, 

AD-401  411  DIV.   I 

DISSOCIATION 
GAS  PLOR 

AN  CSTIHATC  OP  THC 

crrccTs  or  a  laminar 

COUILIBRIUH  BOUNDART 
LATCR  ON  THC  DORNSTRCAM 
BAKC. 

40-401  IIT  OIV,   « 

DISSOCIATION 

HTPCRSONle  PLOR 

THl  errccT  op  ambicmt 
dissociation  on  nonceuilibriuh 
Smock  latfrs, 

AD-401  OBT  DIV,   » 

OOCUMCNTATION 

INPORMATION  RCTRICVAk 

ORGANIZATION  OP  rikCS 
POR  COMMAND  AND  CONTROL, 

AD-400  TOO  Olv,   10 

CVALUATION  OP  TMC  ROUT 
DOeUMCNT  RCTRICVAL  STSTCM, 

AD-401  IRS  DIV.   II 

OOPPlCR  STSTCMS 
TRACKING 

THCORCTICAL  CRROR  ANALTStS 
OP  TNC  Scr  AUGHCNTCD 
OOPPLCR  TRACKING  STSTCM. 

AD-401  17*  DIV.   4 

OOSIMCTCRS 

NCALTH  PHYSICS  INSTRUMCNTATIOM 
THCRMOLUMINCSCCNT  OOSIMCTCR 
COHPUTCRINOICATDR. 

AD-401  111  OIV,   10 

OOSIMCTCRS 
PRODUCTION 

■IDC-RANGC  BCINTIkLATIOM 

DCTCCTOR  roR  ACRIAk 


RADIOLOQICAk  SURVCT, 
aB-401  0*1 


DIV. 


20 


DRAG 

SUPCRSONIC  PkOB 

■IND-TUNNCL  TCSTS  ON 
PRCSSURC  riCLOS  arounB 
AN  CNGINC  AIR  INlCT. 

AD-401  111  DIV. 

DRIVCS 

BCAR  RCSIITANCC 

CONSTANT  SPCCD  DR|VC 
BCUrriNG  PROBLCM. 

AD-401  4BR  OIV. 

DRuas 

CMCHISTRT 

ACTA  CHIMICA  SINICA, 
1*41,  VOL.  I»,  NO. 
II  TABLC  ftp  COnTCNTS 

And  abstracts    , 

ad-401   iiit  div, 

DUST 
■  IND 

STANDARDS  POR  USC  IN 
ThC  SANO  ANO  OUST 
TCSTING  or  MILITANT 
COUIpMCNT  RITH  RCGARo 


DTK-BLI 


TO  vftoeiTT  p»«Tiei.t 

IlXt,  TCNPCK*TU*C  AHO 
DINttTT, 

»TC1 

•iiLioa**rHic* 

«mmot*t(o  ■ttuisaKo^MT 
ON  tTNTMesii  or  p«NCM«en*Tie 

eves 

oirruciON 

*N*k*tif  or  eirrusiOH 

Of    DTI    PATCMCt     IN 
THt    OCC*Mh 

/tO-Ml*  <•!  Bl«>        < 

DTNAntc   roos«*«m»« 

ANTCNNH  CBNr ICUMAT lONt 

ArrLIOTION  or  OTNAnlC 

raeoKAnniNfi  to  pscuoo 

■  tNOOn  *riK*T  IMVCITIOATIOM, 

«o>4ei  **s       eivt  ■ 

OTNAKic  r*ea«*H)<iHs 
napriNO 

•  vPkiOTieN  or   ovN«nic 
riia6»*nMiNS   to   tnc 
colonino   or   HArt* 

*0-*OI  OTT  OIVi   < 


(IkMkT  ■AKMINS  ITfTtni 
CIVIL  OCrtNSC  STSTCn* 

ciPLO«*TO*r  ecvCLOP 


nCHT 


\ 


MCAOSTSTCni   »  8TUDT 

IN  ruokic  AcccrTANce 

or     *N     e*»lT     ■•IIMIN« 
OCvtCc    ro*    CIVILIAN 


ecrcNSc, 

A0>*OI  Oil 


eiv.  10 


EAKTH 

skavitt 

coxrAPtfON  or  oirriRCMT 
oeTCitniNATioNs  or  cocrriciCNTS 

or  TMi  t«r»N»loN  or 

TMf  fAHTM't  CKAV ITATIONAL 
rOTCNTIAL   IN  SrHCKICAL 
MAKNONICf , 

Ae>40l  e<l  OlVa   > 

CADTM 
NOTIOM 

PKCOICTION  CALCUbATIOHS 

roD  race  riCLO  skouno 

nOTIONS  OHICM  kcsult 

•MtN  CMcmcAL  on  nucliar 
oitonation  occuk, 

aO-aoi  sis       oiv.  * 

CCObOOT 

SOUTH  Ane*ieA 

CCOLOCICAL  AND  PHTS I OLOSI CA^ 
AOAPTATION  IN  INDIOCNOUS 
SOUTH  ANe»ICANS, 

Ae-*oi  SI*       oiv.   I* 

ECONOMICS 
CHINA 

CCOHONT  or  THC  CHfNCSC 
NAINLANOl    NATIONAL  INCONC 
AND  eiONOMIC  OtVtLOrNCNT. 

A»-AOe  OOJ  0I«|    J* 

CCONOntCS 

conncKCC 

TOOAROS  A  CeNCKAL  THCe*T 

or  cuSTOns  unions  roN 
oevrLoriN*  countkics, 

Ae>*ei  OT*       Di«i  J* 

ECONOMICS 

nANAOEHCNT  CNOINEENINC 

AOArTIVE  PHOOgCTION  rUNCTION 
AND  ITS  EfONONIC  InPLICATIONSI 

PLANNINS  ANO  CONTROL 
or  INDUSTRIAL  orCRATIONS, 

AO-AOa  «*4  OlV,   t* 

EDUCATION 

ELECTRONICS 

EVALUATION  or  AN  AUTOlNSTRUC- 
TIONAL  PROCRAM  ON  THE 
riRST  REEr  or  A  OASIC 
ELECTRONICS   COURSE, 

Ae>40l  *•!  DIVi   I* 

EJECTORS  (OPDNANCEl 
OEGRADaTISH 

HtTALLUROICAL  EIAHINATION 
or  AN  EJECTOR  RACK 

HOOK  asseholt  roller. 

AD-AOI  10*  0I«>    t* 

ELASTIC  SMELLS 
SPHERES 

•iruRSATION  •UCKLIHe 

or  SPHERICAL  Caps. 

AD>*ai  17*  OIV.   *< 

ELASTICITT 
DTHAMICS 

APPLICATION  or  INTESRAL 
REPRESENTATIONS  OP  DISPLACEMENT 
POTENTIALS  IN  ElASTO-DTNAMICS. 
AD>*OI  017  OIV.   IS 


HEASUNINS  DEVICESIELCCTRICAL  AND  ELtC 

StOXlAL  DEVICE  rOR 
OETERMININO  THE  MODULUS 
or  ELASTICITT  or  STRESS-RELUr 


ELASTICITT 

THEORT 

SOLUTION  or  ruNDAMENTAL 
PRODLCnS  or  THE  THEORT 
or   ELASTICITT. 

AD-*OI  a>l  Dl«.   ■* 

ELASTOMERS 

ISOCTANATE  PLASTICS  _  _ 

THERHOANALTTICAL  |NVCCT I  SAT |DH 

or  polturethane  elastomers 

SUITABLE  rOR  ROCKET 
PROPELLAmT  SINDCnt. 

tO-*OI  J7«  Dl«.   |0 

ELASTOMERS 

SILICONE  PLASTICS      _   .  .. 
INORSANIC  MACROMOlCCULCS 
CONTAINIMC  A  SILICON.DITOCN. 
nCTAL  LINKAOC. 

AD-AOI     IIS  Dl¥.        R 

CLCCTIIIC     ARCS 

EXPERIMENTAL  AND  THEORETICAk 
INveSTIOATIONS  or  TMRtE-'NASt 
AC  ARC  HEATERS. 

AD-*OI  IRO  Dl«.   • 

ELECTRIC  CADLES 
OUIDEO  MISSILES 

PERMISSIVE  ACTION  L|N« 
rOR  THE  SERQEANT  MiSSlLEI 
ASSEhSLIES.  ADAPTION  KIT 
RERORK  TOOLS,  AND  ADAPTION 
PROCEDURES, 

AD-*oe  «<I7  DIV,    |l 

CLCCTRlC  riLTERS 
•ROAd'AND 

■IDE  DAND  ELECTRONICALLT 
TUNADLE  riLTERS. 

AD«*al  **<  DIV.   • 

ELECTRIC  INSULATION 
tlSLtOSRAPMICS 

iiOLieeRAPHT  ON  poltetmtlInc 

SHEATHED  CAiLCS. 

AD-*OI  20*  01*.    I* 

CLECTRIC  INSULATION 

PROTECTIVE  TREATMENTS 

■ISlIOCRAPHT  ON  TNC 
RESISTANCE  or  CAOLE 
INSULATION  AND  JACKETINC 
MATERIAL  To  RODtNT  ATTACK. 

AD-*OI  *•«  DIV.    I« 

CLCCTRlC  MOMENTS 

lime  spcctruh 

determination  op  spectral 
line  strength  st  the 
eipanSion  calculation 

METHOD, 

AD-*00  ••■  D|V.   « 

clcctrlc  rorer  production 
communication  ststcms 

porer  ceneration  rOR 
mi«h>reliabilitt  OUADRuPLC- 
eivERSiTT  communications  STSTCHS. 

AD>*OI  tit  DIV.   7 

CLECTRIC  PORER  PRODUCTION 
GENERATORS 

STEAM  tOILERS  AND  PUEL 
ATOMIZERS  roR  HULTiruCLED 
CNERGT  CONVERSION  STsTEMS, 

AO-*OI  i||«  OIV.   7  . 

CLECTRIC  PORER  PRODUCTION 
SPACE  PROPULSION 

APPLIED  RESEARCH  ON 
CONTACT  lONIIATION  THRuSTER, 
VOLUME  III.  PORER  CONO I T I ON|M« , 

SaiTCHlNC,  ANO  CONTROL 
SUSSTSTEmS, 

a0>*OI   It*  DIV.   11 

ELECTRIC  PORER  PRODUCTION 
SPACECRAPT 

ApPLlEO  RESEARCH  ON 
CONTACT  IONIZATION  THRUSTER, 

VOLUME  It,  MISSION 
ANALTSES, 

aD-*oi  107       OIV,  ai 

ELECTRIC  PROPULSION 
ARC-JET  ENGINES 

Ka  ARC-JET  THRUSTOR 
RESEARCH  AND  DEVELOPMENT 
PROGRAM  ENTAILING  ANALTSIS. 
0CSI6N,  PAtRICATION,  ASSCMAlT, 
AND  TESTING, 

AD-AOI  an  DIV.   «7 

CLCCTRlC  PROPULSION 
PORER  EOUIPMENT 

APPLIED  RESEARCH  ON 
CONTACT  IONIZATION  THRuSTCR, 
VOLUME  III.  PORER  CONDITIONiNt, 
fRITCHiNG,  ANO  CONTROL 

suoststems. 

AD-*OI  IS*  DIV,   il 

CLCCTRlC  PROPULSION 
POaCR  SUPPLIES 

APPLIED  RESEARCH  ON 
CONTACT  IONIZATION  THRUSTCR, 

VOLUME  II,  MISSION 
ANALTSES,  _,_ 

AD-*Ol  107  •!*•   <l 

CLCCTRICAL  EOUIPMCNT 

AIRCRAPT  .... 

AIRCRAPT  ELECTRICAL  SENCRATORSI 
•CNERAL  INrORMATION 
ON  DESION  AND  PERrORHANCC, 

AD-AOI  ft  OIV.    I 


CLCCTRlC  AND  CLCCTRONIC 
COUIRMCNT, 

AD-ADI  101  DIV, 


!• 


CORES, 

AO-ADI  OIS 


DIV, 


JO 


CLCCTRICAL  reulPHCNT 
rUNOUS  DETERIORATION 

crrcCTS  or  ruNCi  oh 


CLCCTRICAL  IMPCOANCC 
MEASUREMENT 

ImPCDANCC  MCASURCMCNT 
•T  SCNCRALItCD  THRCC-PRODC 
nCTHOO. 

AO>*el  *R0         OIV.   <* 

CLCCTRICAL  NETRORKS 
ALOEORAIC  TOPOLOGT 

STNTMESIS  or  PRODAOILKtlC 
COMMUNICATION  NETS. 

AD-AOI  *aO  DIV.   • 

SOME  APPLICATIONS  DP 
LINEAR  ORAPHS, 

AD-*OI  *ti  DIV.    IS 

CLCCTRICAL  NCTODRKS 
CIRCUITS 

diclkctric  PARANCTCRS 
AND  CeUlVALCNT  CIRCUITS, 

AD-Aoi  sa<       Dlv.  as 

CLCCTRICAL  NETRORKS 
OPTIMIZATION 

NORMALIZATION  DP  THE 
SCATTCRINO  NATRIS  TO 
COMPLEI  N-PORT  LOAD 
NETRORKS. 

AO-ADI  IS7  eiVt    I* 

CLECTRICAL  NETRORKS 
POOER  SUPPLIES 

PORER  eiSTRIOUTION  POR 
MIGM.RCLIASILITT  OUADRurLC- 
DIVCRSITT  COMMUNICATIONS  STSTCHt, 

AD>*ei  asi       Dlv.   7 

CLCCTRICAL  NCTRORKS 

STNTMESIS  .  . 

PROPCRTICS  or  COMOIHATIONS 
or  PARAMCTRIC  CLEMENTS, 
•OTH  RESISTIVE  AND  RCA{t|VC, 
UNDER  SMALL  SIGNAL 
CONDITIONS, 

AD-AOI  l*a  DIV,   7 

ELECTRODES 

•ATTERIES  •  COMPONENTS 

LIThIUM-NICKEl  HALIOE 
SECONDART  BATTERT  INVESTIGATION, 
AD-*OI  KO  DIV.   7 

CLCCTRoOCS 
EROSION 

SPARK  GAP  STUDIES  ON 

cu-R  Electrodes  roR 

A  HICH-PORER  SRITCHInG 
DEVICE  roP  RADAR  MODULATOR 
APPLICATIONS, 

AD-AOI  Ois  DIV.   • 

clcctrodes 

puel  cclls 

ruEL  CELL  ElECTROOC 
RESEARCH  LEADING  TO 
THIN,  lIGHTREIGHT  ElECTRODCB 
rOR  USE  IN  HTDROGEN-AIR 

A0-*0«  <SI  DIV,   7 

ELECTRODES 

SEMICONDUCTORS 

PHOTOELECTRIC  EPrECTS 

IN  THE  oprRATioN  or 

CLECTROCnrMICAL  CELLS  RITH 
SEMICONDUCTOR  ELECTRODES, 

AD-*OI  *J*  DIV.   N 

CLCCTRODES 

TEMPERATURE 

PCRPORMAHCE  or  A  THERMIONIC 
CONVERTER  RITH  A  hI«h 
TCMPERATURC  COLLECTOR. 

AD-*Di  007       eiv.  7 

clectroencephalogt 

STRESS  IPhtiiolOOTI 

ErrcCTS  or  stressors 

ON  EEG  ACTIVATION  RlTM 
PHOTIC  STIMULATION. 

AD.*DI  l*S  DIV.    I* 

ELCCTROroRMING 
ALUMINUM 

MANurACTuRC  or  TH|N 

SHCLLS  ST  THC  ELECTROroRMlNt 
PROCESS,  ..      .- 

AO-ioi  N«N  Dlv,   IS 

ELECTROLUMINCSCCNCC 
DISPLAT  STSTEMS 

ELECTROLUMINESCENT  RCSPONSP 
TO  PULSE  nCITATION. 

AO-*OI  ON*  OIV.   • 

CLCCTROLTTCS 
CONDUCTIVITT 

LITmIUM-NICKCL  HALIOC 
SCCONDaRT  OATTCRT  INVCSTI«AT|Oh, 
AD-*Ot   INS  OIV.   7 

CLCCTROLTTCS 

STORAGE  SATTCRICS 

LITHluH  ANODC  LIMITCe 
CTCLE  SECONOART  OATTCRT. 

AD-AOl  lao  Dlv,   7 

CLCCTROLTTIC  CAPACITORS 
PRODUCTION  _  _ 

PRODUCTION  ENGINEERING 
MEASURE  rOR  IMPROVED 
RELIASILITT  or  SOLID 
TANTALUM  ELECTROLTTIC 
CAPACITORS, 

AO-*OI  JOa  OIV,   • 

ELECTROLTTIC  CELLS 

CHEMICAL  RARPARE  AGENTS 

rLASH-TCLCVISION    PARTKLC 
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5!y"J5.".  •JS.*J!?«  «k«eTRoeMrMi. 

«'-.£IiV.I*"    "«t»    ivALUATIOII 

•r   cmcnjcal  aocnts, 

A6>*00  «oa  DIV.   > 

•CNCRAL  PROOLCNS  in    * 

CORRELATION  ANALTSIS 
OP  HCCMANISM  PRECISION. 
PNECISIDH  OP  RCCOROINO 
PULSCD  ACCCLCRATIONB. 

AO>*OI  S07  OIV.   t* 

CLCCTROMAOHtTIC  PUMPS 
MICRORAVC  AMPLiriCRS 

.N?:rc*:f??jo!T*:?ic*'"''^'"""- 

AND  NAGNCTOSTATIC  PICLDS 
or  A  DC-PUMPCD  Clcctroh 
SCAN  ARPLIPICR. 

AD**00  010  tlv,   I 

CLCCTRDMAONPTIC  tH|CLOIH« 
SCALING  COMPOUNOS 

RAOIOrRCOUCNCT  PROTCCTIOM 

or  electro.ciplosivc 

DEVICES  ST  PHOt^MATIZCD 
PORDCRCO  IRON  ATTCNUATIN* 

A0-*00  »NR         eiv.  »» 

CLCCTRDNAONfTIC  RAVC  RCrLCCTIOHS 
HEASURCMCNT  L««.HOM» 

OPTICAL  MCASUREhCnTB 

or  iNTCNsiTT  or  lioht 

'ErLCCTCD  rOoM  CONCS 
AND  CTLINOCRS, 

AD-OOI  R7»  B,v,   «S 

CLCCTROMAONCTIC  RAVCS 

DirrRAcTioN 

•OWNOART  pcrturoation 

TECHHIOUC  APPLIED  TO 

I?J  £!II"J***«"  "  «LCCTROMAONC- 

Zl!.7i*!  !"  ARtlTRARILT 

SHAPCO  DlfLCCTRIC  eOSTACLCt. 

AO-401  oea       DIV.  'as 

CLCCTROMAONETIC  RAvCS 
PLASMA  HCDIUM 

•  ."•"•••"'*•  INTCRACTION  OP 
A  RADIO  OAVC  OITH 

A  tinc-dcpchdcnt  plasma 

MEDIUM. 

Ae-*oi  **«       OIV,  If 
RiNooa  proslCn  in  a 

CTLlNORICAL  OCOMCTRT. 

A0-*0I  II*  OIV.   • 

.A*jr::«:;i?:NSSLik'"""*""'* 

•UIDtS  LOAOCD  OITM 
NAONCTIZCD  PCRRITC. 

AD-*OI  114  OIV.   ■ 

.-.•S!'"2**''  **»-"«  "•ooLcii 

POR  proRagatioh  in  a 

■AVCSUIOC  RlTM  OLIDC 
•CPLECTION, 

AO-OOl  117  DiV.   • 

IHVCSTlSATlON  OP  APPLIED 
^ROOLCNS  IN  CLCCTRONAONCTIC 
RAOIATIOH, 

Ao>*ei  «e*       01*.  0 

CLCCTROMASHrTIC  RAvCB 

•AVC   THEORT, 
AO-AOO  fit 


OIV. 


as 


ELECTReHCCHAHfcAL  CONVCRTCRl 
rCASlSILITT  STUDICS 

«,  '?;*""'*^''  •'  oeneration 

or  HIGH  ENERGT  PULSES 
OlRECTLT  RT  ELEC TROHCCHAHIC Ak 

RULSCRs"*"* '*"""•"*"•"*•"*'''• 

AO-AOI  S**  Dlv,   7 

CLCCTRON  OCAHS 
CTCLOTRON  RAVCS 

..  k"Ir"?!!*'  L-SAND  CTCLOTRON 

■Ave  DEVICE  ILINEATORI 

rOR  ISOLATION  AND  OVERLOAD 

PROTECTION  or  RADAR 

PREAMPLIPIERS, 

AO.*OI  Soi  01*.   • 

CLCCTRON  SCAMS 

CLCCTROMAONtTIC  RAVCS 

•ENCRATION  or  CLCCTRON 
SEAMS  AND  IhCir  INfCRAcflOa 
■ITH  CIRCUITSI  APPLICATIONS 
IN  MICRORAVE  PORER 
GENERATION  AND  AmPL IP  I  CAT  I  ON , 
A0-*OI  |S<I  OIV.   i 

CLCCTRON  BEAMS 
CLCCTRON  euNS 

DIGITAL  COMPUTCR  ANALTSIS 

OP  AXIALLT  STMMCTRIC 
SOklD-BCAM  CkCCTRON 

auNS. 

AD>*OI  SIT  OIV,   a 

CkCCTRON  BCAMS 

MICRORAVC  AMPklPICRS 

TRANSVCRSC  RAVC  *MPk |P ICAT ION 
IN  THC  CkPCTROSTATIC 
AND  MACHCTOSTATIC  PlCkOS 
OP  A  DCoPUMPCO  CLCCTRON 
BEAM  AMPLinCR, 

AD>*00  «|N  OIV,   • 

CLCCTRON  OCANI 
NICRORAVCS 

.  ..I!.'S"S"**»  'OOCR  OCNCRATIONI 

DQUOLE.OUANTUH  ErrcCT 

rOOM  MCTALS  IRRADIATED 

■T  A  kASCR  BEAM! 

•AIM  ElPRPSSlOHS  POR 

CkCCTRON  RCAN-PLASHA 

INTERACTION, 

AO.AOI  ill  oi«,   a 

INVCaTUATIOH  OP  LiNCA*  aCAN 


Al 


Kut-m 


«8cR"*!c5f:55T;j.»%:if"?:— 

REDUCTION  or  spOrious  output 

*i?Sl''?.'"  •"••'  '«■*«  KLTSTRONS. 
.!i?^.IIl.  *  •**'•»  •'  SPACE-CH»««CD 
■Ave  PROPABATION  AkONS  A 

Bcli*"'**'''"''  ♦•■»'"•  'LCCTRON 

Ae-*oi  isj       OIV.  a 
HttaeaAvc  and  clcctron 

BCAN  INTCRACTIONt  BtTH 
A  PINITC  PLASMA. 

AD.*0l  J*J         ,,v,   0 

CLCCTRON  aCAHS 

PARTICLE  TRAJCCTORICS 

•  i.  5!!.' I. !!{"'"••  '"'NOMCNA 

IN  CTCLOTRON  RAVE  PARAMETRIC 

ANo  STCHRONOUS  RAVE 

BC  PUMPED  AMPkiriERS. 

Aa>*oi  1*1       OIV.  0 

CkCCTRON  BCAMS 
RkASMA  PMTSICS 

..  2i5"2"i""  aCNCRATION 
av  MCAMS  op  CkCCTRON 
BEAM  INTERACTION  RITH 
ANISOTROPIC  MATCRIAkS 
IPLASMAf  AND  PTROLTTIC 
•RAPMlTCl, 

AD-AOI  ISO  DIV.   a 

CLCCTRON  OUNS 

MATHCMATICAL  ANALTSIS 

eiaiTAL  COMPUTER  ANALTtlf 
OP  AIIALLT  STMMCTRIC 
•OLID-BCAM  CLCCTRBN 

auNs. 

Ao.ooi  SIT       oivt  a 

CLCCTRON  auNS 
NOISE  IRAOIOI 
..  'LICKCR  NOISE  AND  LOB 

TCMPCRATUPE  CATHODES 

roR  cROSsro-riELO  devices. 
AD.*ei  M*       OIV.  a 

CLCCTRON  TUPE  PARTS 
BESISN 

_   DEVELOPMENT  OP  A  SUPeN 
PO»ER  DCUTERIUM  THTRATRON. 

AD-*oi  *«R       OIV.!  a 

CLCCTRON  TUPCS 
MOISE  fRAOtOl 
..  Iki'I'*'  NOISE  AND  LOa 
TEMPCRATURC  CATHODCS 

POR  CRossro-riCLD  Devices. 

ADo*OI  IN*  OIV,   a 

CLCCTRON  TURCS 
PRODUCTION 

...'IV'^  *■•"'  'NODUCTIail 
CAPASILITT  PBR  NUCLtA" 
•j;«JT«»»-«««ISTANT  CLCCTRON 

a6.*oi  *ao       oivi  a 
CLCCTRON  Tuacs 

aCLDINC 

,^_»'LTR«SON|C  RCLDING  PROCESS 
AND  COUIPMCNT  POR  CONSTRUCTION 
OP  CLCCTRON-TUSC  MOUNTS. 

AD.*oe  «<J  o|y    , 

aiBLIOCRAPHT  ON  EPPECTi 

or  sToRAsr  on  electronic 

CaulpMCNT  ANO  COMPONCNTS. 

AD-AOI  111  OIV.   a 

CLCCTRONIC  EOUIPMCNT 
»UN6uS  DETERIORATION 

ErrECTs  or  ruNOl  on 

ciStJSiST:""  "■'""•'"« 

AD-*OI  101 


BIV.   1« 


CLCCTRONIC  feUIPMCNT 
MAINTENANCE 


...*9"C"^*^'"«*'-  TtCHNiaucs 

JSm  »W»?N»I«CALLT  IfOLATINO 

rAULTs  IN  Electronic 


CIRCUITS. 

AD-AOI  10* 


01*. 


cs 


«"f;;oNic  rauiPHCNT 

MATCRIALS 

A...'»!l£!  "  rCRROMASNCTIC 

£?5  ''""O'LCCTRIC  MATCRIALS 
•ITH  APPLICATIONS  TO 
"•CRORAVE  AND  RADIOPRCeuCNCT 

AD-*oi  «■<!  OIV. 

CLCCTRONIC  roUIPMENT 

{iSfUilST:'"  •"""'.eCTRONIC 

Ao>*ot  «a*       01*.  a 

tLCCTRsNIC  EBUIPMENT 
RaoiXtion  EPPECTS 

SPACE  RADIATION  crrccTS 
on  electronic  materials, 

AD-AOI  i*a       ai*.  a 

tLCCTRONIC  SCANNCRS 

aroGRAPHT 

.,..»L'CTRON|e  MCASURCMCNT 

jsSnJsj!!:!'*  •'  «o"»''Hie 

AD-AOI  1«1  01*.   a 

T..  TISSSfli*;  TCcHNiouec 

TO  INCREASE  RELIAOIklTT 

•r   oippusro  silicon 

CBHTROLkED  SRITChES. 

AD-»OI  *<ll  01*.   • 

i:tS.«I»o»ie  sa ITCHES 

'LC;eTRiC  DtsCHARscS 

'...  J'f"I  !*'  itwoics  ON 

JW-a  CkCcTRODCS  POR 

a  MiaM-Poaca  saiTCHiHS 


ra-11 


•cvicc  Pea  RAOAa  nooukATOR 

APPklCATIONS, 

AO-*ei  eas       ai*.  a 

CkCCTRoNIC  SRITCHES 
SalTCHfNG  CIRCUITS 

RuaacetzED  hicro*avc 
BUPkCiiaa  TUBES  production 

CNGINCCRINa  MCASURCS 

PRaaRAM, 

AD-*OI  N*S  OIV.   a 

CLCCTRDNICS  TCCMNICIANS 
JOB  ANALTSIS 

DCvCLOPHCNT  and  APPklCATION 
eP  A  POST-TRAINING 
^CRPO'HANCC  CRITCRION 
OP  THC  JO*  OP  THC 
NAVAL  AVIATION  CkCCTRONICB 
TCCHNICIAN, 

AO-*ee  *s«       01*.  11 

CLCMCNtART  PARTICLES 
REkATIVITT  THEORT 
..  tLEMCNTART  PARTICkE  STATC* 
AS  ROTATIONAL  LEVELS 
OP  A  STMHETRICAL  TOP| 

CVIOCNCC  POR  THE  CASE 
or  ZERO  STRANGENESS 

aosoNs. 

AD-*ei  1*1       OIV.  10 

CLCHENTART  PARTICkCB 
SVMPOSIA 

PROCEEDINGS  or  SEMINAR 
•M    UNIPICD  THCDRleS 
OP  CkCHCNTART  PARTICkCS. 

AO-401  sea       ai*.  ca 
cneTfONB 

ANAkTSia 

CPPCCTS  er  ROkC-PkATco 

CMOTIOH  ON  APPCCTIVE 


vc 


RCACTIONS.  INTELLECTUAL 
rUNCTIONINa,  ANO  CVAkUATI 
RATINCS  OP  kn    ACTRCSS. 

AD-*et  Nio       eiv.  ae 

CHANGES  IN  PCRCCPTION  OP 
AND  EMOTIONAk  RCSRONSC  To 
STIMULI  AS  A  PUNCTION  DP 
PAIRING  alTM  POSITIVC  APPCCT. 

AO-aei  Ri*       OIV.  aa 

CNCRBT  CONvrRSION 

aiBLieaRAPMics 

-...!i"t  ••'"*'"*  COVERING 
CURRENT  LITERATURE  ON 
eiRCCT  CNERBT  CONVERSION 
-INCLUOCS  ABSTRACTS  ON 
THCRMeckCCTRICITT.  THERMIONIC 
ChISSION,  PMOTOEktcTRIC 

paeccssci.  MAGNCTOHTeRoeTNANies, 

CkCCTROCHtMICAk  PROCCSSCS,       * 
ENERGT  STORAGE,  AND 
ENERGT  SOURCES, 

AO-ADI  IIR  01*.   ? 

ENERST  CONVfRSION 
PLASMA  PMTSICS 

PLASMA  HEATING  BT  INJECTION 
OP  CHARSCD  PARTICLCS. 

AO-401  NIT  OIV,   IS 

CNERGT  CONVERSION 
^ULSC  GENERATORS 

PEASIBILITT  OP  eCNCRATION 
or  H|GH  ENERGT  PULSES 
OlRECTLT  RT  ELCCTROMECNAN I C AL 
PORER  CONVERSION-CLECTRDMECHANICAL 
PUkSERS,  *■ 

AD-401  S4*  aiV,   7 

ENGINE  ruEL  STSTEMS  CONRONCNTS 
PNEUMATIC  STSTENS 

.«  lilY'UVi    '*"*•    ATOMIZATION 
AS  APPLIED  TO  AUTOMOBILE 
AIR  POLLUTION  CONTROL, 

AO-*ei  eis      OIV,  le 

CNZTHCS 

CLECTRONS 

.  .1  £E"C»ALIZED  THCoOT  OP  PARTICULATE 
CLECtRON  CONDUCTION  CNZTMCS  "-"LATK 
APPLIED  TP  CTTOCHROME  OIIDASE. 

A  THEORT  OP  COUPLED  ELECTRON 
AND/OR  IRON  TRANSPORT  APPLIED 
TO  PTRUVATC  CARBOXTLASC. 

AD-401  1*0  DIV.    14 

CNZTMCS 
MEAT 

STUOT  OP  HCAT  CNZTncS 
TO  OeTCRMlNC  MCAN8 
OP  THCIR  CONTROL. 

AD-401  041  01*.    14 

CNZTMCS 

SALIVA 

RCDUCTASC  ACTIVITt  OP 
HUMAN  RHOLC  SALIVA 

4s  Related  to  dCntal 

CARIcS. 

AD-401  lae       01*.  I* 
CPiecMiOLOST 

MTCOPLASMA 

—  EJ'VALPNCE  AND  IMPORTANCE 

or  PPLO  AND  L  PORMS 

OP  MTCOPLASMA  IN  ETIOLOGT 

AND  EPIDEMIOLOST  OP 

RESPIRATORT  DISEASES. 

AO-401  INO  OIV.    14 

CPITAIIAL  OROaTH 
SILICON 

CPITAXIAL  6R0RTH  OP 

SILICON  PILNSI  ARSINC 

DOPINB.  COl  DIIDC  PILM 

GROaTH,  AMD  OIIOC  MASKCO 
GROaTM. 

Ao-4ei  1*1       01*.  a 


KFL-rU 


tPLOSIVlS  IWITHTOBS  ■ 

eLecTKOHACNCTic  pulsc* 

Ktoior'tauCNCT  p«0TieTIOM 
or  etteTBo-ti^LOSivt 

eCvlCCS  ■▼  rHOf'HtTIZID 

reaeCRCB  i*on  attcnuatins 

«o-4e<>  «««  etv>     *< 

COU*TIONS    or    «T*TC 

t»(»TM 

ran   rnit   rULO   o»ou"0 

nOTlONI     ■mCM     WtSULT 

■MCN  CHcmoL   OK   nucli** 

OeTOMtTlON  OCCU". 

«o-*ei  sii       oiV)  1 

f  (ITTN*0eTTt5 
utT'SOLlS" 

nCTABOLItn  AND  nCCMANISn 


rkTIH*. 


eiv. 


I* 


or    OEtT«uCTION    Of 
THE    roHflCD    CkCnrNTS 

or  TMf  •ksooi 

aO-401  I** 


eiv< 


I* 


CTHTkCNtl  ' 

pnoToe"fi«iiT»r  ._., 

PMOTOkTSIf    or    N|T*IC 

e«ier   in  tmc  mctCNce 

or  CTMTkCNC, 

AO-*ot  it*  etvi  •• 

cuHoriun  COMPOUNDS 

TANTALUM     fOtirOUNOf 

STNTHC«tS,  ST*UCTu"Ct, 
TmEHbAC  STAOILI'T.  »'«6 

n'SNCTic  r»ort«Ties  or 

LANTmAnUX,  »a«a«iuh,  *no 
euKOrlun  ORTMOTANTALATtSa 

AD>tOI  SIO  DIV.   « 

eiCITATION 

ELftTAoLUKINCSCeNCe 

tttcTKOLuniNneiNT  (leiroNSe 

TO  rULSC  r«C|TATION, 

AD-*pl  0«*  DIVi   • 

ciMAuST  cAsrs 
SAS  r^o* 

ArPRoitHATC  NSTMoo  ro« 

CAueuLATINC  TMC  rLO» 
riELO  or  A  NOCKET 
EIMAUSTIHS  INTO  A  VACUUM. 

Ao-tei  41*       oivt  « 

EIMAUST  NOZtkES  .   ___ 

DOCKET  HOTOKS  isotio  r«orELt»NT» 

CiPC*l"ENTAL  STUOT  or 
LlOUtO  (orKET  SINUk*TION 

or  JOLIO  rtorcLLANT  rocket 

CIhAUST  CHAKACTEKISTICS. 

AD-400  «J«  Dl«.    1' 

EirwODlN«  alRES 

netlSTANCr     (CkECTmCAkl 

•  CdSTANCE     CMANSet    CAUIEO 
•T     VAPONIIATION     NAVEl 
IN    EIPkOOlNO    alKES. 

A0-4ei  Jji       oiv.  t* 
EiPkosivE  renniNe 

OErONHATION 

BASIC  PARANETENS  OP 
NETAt  iEMAVtOP  UNDER 
MI6M  RATE  roRNINS, 

AD-401  120  0I««   i' 

EIPkOStVE  MATERIALS 
SENSITIVITT 

CHENICAL  AND  PHTflCAL 
PROPERTIES  or  AMMONIUM 
MITRaTE/ALUMINu"  IOO/IOI 
MIXTURE. 

A0-4ei  til  DIV.   i» 

rVPkOSIVE  MATERIALS 
STORAGE 

INTERNAL  tLAST  CrrCCTt 
ON  EXPLOSIVES  STORACC 


cuaiCLts. 

*D-4ei  470 


Olt.   M 


EXPLOSIVES  INITIATION 
DETONATION  RAVES 

INITIATION  or  EXPLOSIVES 
TMROUCM  MfTAL  DARRIERS, 

AD-40e  VOe  DIV.   it 

EXTRATERRESTRIAL  RADIO  aAVE* 

sciEHTinc   RcSE*acM 

RESEARCHES  IN  THE 

riELO  or  SOLAR  RADIO 
NOISE  AND  SUNSPOT  STRUCTUNC, 
AD-40P  •«4  OIV.   S 

EXTREMELT  LOa  PRCOUENCT 
MASNETOMTDROOTNAMICS 

A  STUOT  or  CXTRCMCkT  LO*  '"C- 
OUCNCT  SAVE  MOTIONS. 

aO>40I  400  DIV.   • 

EXTRUSION 

MOLTODCNUM  ALLOTS 

tXTRUDiNC  AND  DRAalNS 
MOLTtOCNuM  TO  COMPLEX 
TMIN  H-SECTION. 

40-400  «*«  DIV.   to 

ETC 

ADAPTATION  IPMTSIOLOOTI 

CONTRAST  THRESHOLDS  AS 
A  PUHCTION  or  RETAIL 
POSITION  AND  TAR6ET 
SIZE  ro"  THE  LI6HT-ADAPTCD 
ETE-DATA  SUPPLEMENT, 

AD-40e  *|0  OIV.    I* 

RELATIONSHIP  or  SMALL 
VISUAL  ACUITT  OCrECTS 
TO  THE  AtlLITT  TO 
COMPLETE  PLICMT  TRAININ« 
AND  PERPOPM  IN  OPERATIONAL 


FACTOR  ANALTSIS 

hatr|«  aloesra 

TmRcE-PAT  PaCTOR  analtsi* 
or  A  HULTITRAlT.NULTlnCTMOO 
MATRIX. 

iD-401  01*  01*.   <■ 

PAIRINSS 

SUOHARINE  ANTENNAS 

STRESS  ANALTSIS  Or  mtD"00TNAM|. 
CALLT  LOADED  CTLINDDICAL 
rAIRED  CANTILEVER  SEAM, 

AD.40I  44*  OIV,   Jl 

PAST  REaCTOPS 
USS" 

SOVIET  rAST>PUL*ED  RCStARCH 

REACTOR  IIORI,  DESCRIPTION 
AND  OPCPATION, 

AD-401  314  DIV,   10 


PEEOOaCR  AMPLirlEPS 
MULTIPLE  OPERATION 


PARALLEL  CHANNEL  MULTILOOP 
PEEDOACK  AMPLirlERS, 

AD-401  4JS  DIV,   • 

PERMIONS 

MODEL  THEORT 

VALIOITT  or  HANT  OODT 
APPROXlNATION  METHODS 
roR  A  SOLVABLE  MODEL 
0IA6RAM  SUMMATION. 

AD-401  240  DIV.   21 

PCRRITES 

■AVCCUIDES 

PROPAGATION  or  ELCCTROMASNETIC 
•AVCS   IN  RECTANGULAR 
GUIDES  LOADED  RlTH 
MAGNETIZED  rERRITE. 

AD-401  |J<I  OIV.   • 

PCRROCENES 

STUOT  or  MOLECULAR  ANO 
CRTSTAL  STRUCTUNE  Or 
ORGANIC  COMPOUNDS  OP 
UNUSUAL  GrOMCTRT  ANO 
ELECTRONIC  STRUCTURE. 

AD-401  474  OIV.   if 

perrocenes 

chemistrt 

ELECTRICAL  ErrECTS  IN 
rEPPOCCNEt  HALOCCNATION 
AND  hTD"OHALOCENAT|ON, 
or  VINtl  rcRROCENEI 
METAlATION  or  ALKTL 
rERROCCNES, 

AD-40e  *4*  OIV.   0 

rCRROELECTRIC  CRTSTAL* 

CRTSTAL  LATTICE  OErECTS 

OErCCT  STRUCTURE  rERROELECTR I CS 
(DIELECTRIC  AND  STRUCTURAL 
INVESTIGATIONS  or  rERROELECTR t CS 
POSSESSING  DErECT  STPUCTURfS), 
AD-401  475  DIV.    I* 

FERROELECTRIC  CRTSTAL* 
MANurACTUPiNG  METHOOS 

Production  engineering 
measures  on  yttrium. 
iron,  garnet  spheres 

rOR  uSE  AS  PORER 
LIMItERS. 

AO-401  071  DIV.   0 

pernoElectric  materials 
dielectric  propepties 

OtrECT  STRUCTURE  rERROELECTR I CS 
(DIELECTRIC  ANO  STRUCTURAL 
INVESTIGATIONS  or  rtRROCLECTRIC* 
POSSESSING  DEFECT  ST"UCTURESI. 
AD-40t  47t  OIV.    I" 

perroelEctric  materials 
optical  ppopcrtics 

TEMPERATURE  DCPENOENCE 
or  OPTICAL  HARMONIC 
GENERATION  IN  KH2P0J 
PERROElECTRICS, 

A0-4ei  i«j       elv.   2f 

rERPOELECTRIC  MATERIALS 
PHYSICS 

PHYSIC<I  or  FERROHAGHETIC 
AND  rERROELECTRIC  MATERIALS 
■ITH  APPLICATIONS  TO 
HlCRORAVE  AND  RAOIOrREOUENCT 
CIRCUITRY. 

AD-40e  «••(  DIV.   2f 

rCRROHAGNETIC  MATERIALS 
PNTStCS 

PHYSICS  or  rERROMAGNETIC 
ANO  rERROfLECTRIC  MATERIALS 
•ITH  APPLICATIONS  TO 
NICROOAVE  AND  RAD  I OPREOUENCT 
CIRCUITRT. 

AD-40e  *•<  DIV.   2S 

rtOER  OPTICS 
CLASS 

INPRARfO  riBER  OPTICS 
INVESTIGATIONS-DEVELOPMENT 
or  ARSENIC  SULrUR  GLASS 
riBERS. 

AD-401  S72  aiVt   <S 

FIBERS 

mechanical  properties 

hanpacturing  process 
and  mechanical  properties 
OF  nONBOVFN  pabrics. 

AO-401  14*  DIV.    1« 

riBCRS 

THERMAL  STRESSES 


ynERMAL  STRESS  01 SCOHTIMUl T| (• 
IN  MICROrlBCRS. 

AD-401  0*7  OIV.    I* 

FIBtRS  (NATURAL) 
INSECTICIDES 

BIBLIOORAPHT  OF  RODENT 
AND  INSECT  RCPELLEnCT 
OF  ■OOO-FIBER  INSULATION 
MATERIALS, 

AO-401  2«1  OIV.    I* 

FIBERS  ISTHTMCTICt 
TEMPERATURE 

THERMAL  AND  GAMMA  RAOIATION 
BEHAVIOR  or  DTEO  NOMCI 

YARNS. 

AO-AOI  S71  DIV.    I* 

fIBcRS  (SYNTHCTICI 

tCnsile  properties 

development  op  a  simple, 
self-contained  and  rcproouclble 

STRAnO  test  AMD  TEST 
MACHINE. 

AD-401  IT*  01*1    I* 

FICLO  TMCORT 

THE  PROPAGATORS  OP  DUANTUn 
FIELD  THEORIES  AS  GREENES  FUMCTtOMS 
FOR  BOUNDART  VALUE  PROBLEMS 
IN  PARTIAL  DIFFERENTIAL  EOUATtONS, 
AO-401  1*N  OIV.   <« 

FIELO  THEORY 
CARBON 

INTERAfTION  OP  ORBITAL 
CONFIGURATIONS  IN  TMC 
CARBON  ATOM, 

AD-400  B*0  DIV.   R 

FIELD  THEORY 

ELEMENTARY  PARTICLES 

PR0CEEBIN6S  OF  SEMINAR 
ON  UNlriEO  THEORIES 
or  ELEMENTARY  PARTICLES, 

AD-401  102  oiv.   20 

FIELD  THEORY 

TRANSFORMATIONS  ( H ATHEMAT I CR I 

TRANSrORMATION-THCORCTIC  PR0BLEM1 
IN  VARIANT  riELO  THEORY,    III 
LAGRANGIAM  CLASSES  AOMItTIHa  An 
V   R.PARAMETrR  INVARIANCC  GROUP, 
AD-401   It*  01*.    I* 

FILMS 

ORGANIC  COMPOUNDS 

SURFACr  POTENTIALS  ANO 
INDUCED  POLARIZATION    ._„. 
IN  NonPOLAR  liouiAs  ADSORBCD 
ON  METALS. 

AD-401  12*  DIV.   R 

FILTERS  (ELECTROMAGNETIC  RAVCl 
BROADBAND 

■IDE  BAND  ELECTRONlCALLT 
TUNABLE  FILTCRS. 

AO-401  44*         -DIV.   B 

FINS 

AERODYNAMIC  CHARACTERISTICS 

ROLL  DAMPING  MOMENT 
MEASUREMENTS  FOR  THE 
BASIC  PINNER  AT  SUBSONIC 
ANO  SUPERROMIC  SPEEDS. 

AD-40e  RTS  OIV.   • 

FIRE  EXTINGUISHERS 
MAINTENANCE 

VACUUM  PNEUMATIC  STSTEM 
FOR  FILLING  LARGE  ORT 
CHEMICAL  riRC  EXTINGUISHERS. 

AO-401  *2«  DIV.    II 

riRES 

BUILDINGS 

SUPPRESSION  or  FIRES 
IN  URBAN  AREAS  AS 
A  RESULT  or  NUCLEAR 
EXPLOSIONS, 

AD-4ei  I'll  OIV.    I* 

FIRES 

URBAN  AREAS 

SUPPRESSION  or  riREs 

IN  URBAN  ARCAS  AS 
A  RESULT  or  NUCLEAR 
EXPLOSIONS. 

AD-401  JRt  OIV.    IS 

FISSION  PRoeuCT  ACTIVITY 
URANIUM 

PRODUCTION  ENGINEERING 
MEASURE  FOR  HIGH  RELIABILITY, 
FIXED,  FILM,  PRECISION 
RESISTORS, 

AD-AOi  420  DIV.   * 

FLAMES 

IONIZATION 

NEGATIVE  ANO  SCCONDARV 
ION  FORMATION  |N  LOR-PRESSURC 
FLAMES. 

Ae-401  41*  OIV.   1 

PkAMMABlLiTT 

HYDRAULIC  FLUIDS 

DEVELOPMENT  or  NONFLAMMABLE 

MTORAULic  Fluid. 

AD-40e  «0|  0|V.    |R 

FLISMT  CONTROL  STSTCMS 
DIGITAL  COMPUTERS 

RESEARCH  AND  DEMONSTRATION 
OF  A  DIGITAL  FLIGHT 

CONTROL  SYSTEM  ElECTRO-HTOBAUL IC 
SERVO  CONTROL  VALVC 
ACTUATOR  CXPERIHCNTAL 
MODEL. 

AD-401  *«T  SIV.    I 


Ni-ia 


PklSHT  IHSTBUNCHTS 
BCSISN 

cohparisoh  of  four  TTPIS 

OF  ALTIMETERS  -TRACKINB 
i-SS?"*"*-  PROFILt  RCABINS 
PRESET  ALTITUeCt, 

AD-401  000       aiv,  I 

PLISMT  SIMULATORS 
•ISITAL  eONPUTCRt 

.„»  StUBT  OP  DtSITAL  COMPUTKRI 
FOR  A  RIAL  TIME  TRAINING 
SIMULATION  RESEARCH  SYSTEM. 

AO-401  4R«  DIV,   JO 

OF  ?sr;!T5;:*iMisj'"'«*''»" 

neoCL  OP  THE  BUSH  IP 

E!I£''I'?"""«»»'TATlN« 
HVBROFOIL, 

AO-400  BB2  (IV,   « 

PLUIB  FLO* 

MABNCTIC  FIELDS 

STABILITY  OF  FLOR  BETMCN 
CONCENTRIC  CYLINDRICAL 
SURFACES  RITM  A  CIRCULAR 
MABNCTIC  FICLO, 

AO-401  «BT  BIV,   • 

PLUtO  FLO* 
SHIPS 

PATH  AMBLES  AHO  AHBLCS 
OF  ATTACK  AND  DRIFT 
POR  LARGE  MOTIONS  OP 
A  MOVING  ROOT  IN 
A  MOVJNG  FLUID, 

Aft-401  R4«  DIV,   « 

PLUIO  PLOa 
TURBULENCE 

.^.OIABONALIIIN*  APPROIIRATION 
FOR  INHOMOiCNEOUS  TURBULCNCC, 

Ao-aei  IS*       BIV.  « 

fkUIB  MECHANICS 

INCOMPRCSSIBLE  FLOR 

CONCCPT  or  rICLO  MODES 
IN  FLUID  MECHANICS 
USED  TO  EXPLORE  STCAOT 

lTSSIS??!!'!'-*  l»2-»""t»sioN*L 

LiNCARitco  Fluid  flor 

■ITM  FINITE  VISCOSITT, 

AO-*Oe  «4«  BIV,   « 

pluio  mechanics 

irrcvcrsiblc  processes 

irreversible  statistical 

MECHANICS  OP  CLASSICAL 

•SVSTEH, 

AO-401     4B7  DIV.        » 

PLUIO  MECHANICS 

MATHEMATICAL  ANALTSIS 

EOUILIPRIUM  TURBULENT 
BOUNDARY  LATINS. 

AO-401  274  OIV.   * 

effects  of  pressure 

braoients  on  Turbulent 

PLOa  HEAR  A  SMOOTH 
BALL, 

AO-401  277  DIV.   « 

PLUIO  MECHANICS 
BTABILItATION 

-.  ?""!I!?^*»*  INSTABILITT 
OF  A  HORIZONTAL  LATER 
OF  FLUID  aiTM  MAIHTAINCO 
CONCENTRATION  OF  DIFFUSIVE 
SUBSTANCE  ANO  TImPERATuRC 
AT  THE  BOUNOARIES. 

AD-401  4IR  DIV.   « 

fLUlO  MECHANICS 

TRANSPORT  PROPERTIES 

MASS  FLOR  THRDuSM  A 
CIRCULAR  ORIriCE  AND 
A  TRO.OImFNSIOnAl  SLIT 
AT  HIGH  KNUDSEN  NUMBERS, 

AD-4oe  «4B       elv,  « 

PLUORESCENCE 

measuRins  DEVICES  (Electrical  and 

MEAtUREMCNT  OF  PLUORESCENCE 

DURATION  NITM  A  'PMASE* 
PLUOROMCTER. 

AD.4eO  BS7  e|V,   <S 

PLUORCSCCNCF 

TRACER  STUOIES 

OCVELOPMCNT  ANO  APPLICATION 
OF  A  PlUORESCEMT  MARK  IN* 
TECHNIOUE  roR  TRACING 
SAND  MOVEMENTS  ON  BCACHCS. 

AD-401  21*  01*.   < 

rLUORESCENCF 

X-RAY  PHOTOBRAPHT 

PHOTOSRAPHfC  X-RAT  PLUORESetMCC 
DATA  FOR  FIXEO-CRTSTAL 
CAMERAS. 

AD-iOl  SSO  OIV,   R 

PLUXCS  IFUSIONI 
aELOiNO  RODS 

LOB  MELT  BRAZING  ALLOTS 
FOR  JOINING  STAINLESS 
STEEL  STRIPS  FOR  MANUFACTURr 
OF  R0C((ET  motor  CASES. 

AD-400  *7I  OIV.    |7 

FORGING 
STEEL 

MECHANICAL  PROPERTIES 
OF  HIGH  STRENGTH  STEEL 
AIRCRAFT  roRCIN*. 

AD-401  RR4  BIV.    IT 

FOROINB 

TITANIUM  AlLOV 
POASIN*  OF 


ELC 


^T 


AMIUH 


AIRCRAFT  eMICLS. 

AD-401  141  OIV.    I 

BIBLIOSRAPNT  ON  THE 
SROBTH  ANO  CONTROL 
OP  MARINE  BORERS  AND 
POULERi, 

AO-401  *J«  OIV.    IB 

BiBLlOSRAPHT  ON  FOULlN* 
PROBLKRS  ANO  CONTROL 
OF  HAaiHC  FUNBI  ANO 
AL*AC. 

AD-401  SO*  OIV.    I« 

_   BISLIOaRAPMT  aN  foulinI 
BT  MArTmC  animals, 

AO-*ei  110  OIV.    |R 

FRACTURE  IMtCHANICSI 
•  ORON 

FRACTURE  SURPACCS  OP 
POLTCRTSTALLINC  BORON 
AHo  INTERNAL  STRESS  |N 
THE  CAST  MATERIAL. 

AB-40I  0*2  OIV.   <S 

FRACTURE  (MrCNANICSt 

PHOTOSRAPMIC  ANALYSIS 

„  OEVELOPMENT  AND  APPLICATION 

OP  A  MiSh  speed  CAMERA 

FOR  HETALLOSRAPMIC  AND 

CRACK  PROPABATIOH  STuOICS. 


AD-401  S*0 


OIV.    17 


FREE  RADICALS 

OUANTUM  MECNANICS 

•uANTUM  MECHANICS  OP 
H02I    STANDARD  LIST 
OF  TbD  ELrcTRON  INTEGRALS. 

AD-401   121  OIV,   If 


pREE  Radicals 

RIACTTdN  KINCTtCS 

clehCntary  Aates  of 

UNImSlECULAR  OECOHPOSt 
IN  A  HOMOLOaOUS  SERIES 


AD-401  I7R 


klV. 


PREOUEnCT 

OSCILLATION 

CONTRIBUTIONS  TO  THE 
TMCORT  ANB  APPLICATIONS 
OF  PERIODIC  SURPACES. 

AO-aOl  JR4  OIV, 


IS 


PREOUEnCT  MULTIPLIERS 
HICRoRAVE  PREOUENCT 
-.  ?J!"  RSSEARCH  IN  MlCRORAVe 
DEVICES  AND  aUAMTuN 
CkCCTRONtCt, 

ao-goi  rjr       OIV.  a 

PROZEN  EOUILIBRlun  FLO* 
STAGNATION  POINT 

THE  ErrccTs  or  ambient 
DISSOCIATION  ON  raoxcN 
HYPERSONIC  STAGNATION  FLOR. 

AO-401  4*2  OIV.   « 

FUEL  CELLS 
ANNONtA 

INTCRMCOIATE  TEMPERATURE 
DIRECT  AMMONIA-AIR  FuEl 
CELL, 

AO-401  24B  OIV.   T 

FUEL  CELL  ELECTRODE 
RESEARCH  LEADING  TO 

J!Ii'''.k'?!!^"'«'*T  CLECTROOES 
POR  USE  IN  MTOROCEN-AIR 
CELLS, 

A6.4oe  «*i       OIV,  ? 

puels 

atomization 

pneumatic  fuel  atohizatioh 
as  applied  to  automobile 
air  pollution  control. 

AD.aei  01*       DIV.   10 

rwcLS 

COMBUSTION 

otiCRiPTioN  OF  AN  lon-ro* 

FORTRAN  PROGRAM  FOR 
THE  ASSCSRHCNT  OF  COMBUSTION 
EFFICIENCY  FOR  A  GYDROGEN 
AND  AIR  SVSTEH. 

AO-401  tJ*  OIV.    10 

PUN*  I 

BIBLIOGRAPHY  ON  FOULINS 
PROBLEMS  AND  CONTROL 
OF  MARINE  FUNGI  ANO 
ALSAE. 

AO-401  «0t 


DIV. 


I" 


rUNBI 

OISEASES 

CASE  HISTORIES  OF  TNO 
PATIENTS  BITH  COCCIOIOlOOHTcesiS 
A0-*0>  »i9  OIV.    I* 

PUNS  I 

PLANTS  laOTANYl 

DISTRIBUTION  OF  ALIEN 
FUNGUS  ON  IMPORTED 
TREES  AND  SHRUSS, 

AD-401  1*7  OIV.    14 

rUNSIClDES 

BIBL|OeRAPM|ES 

BtSLIOCRAPHY  ON  NCRCURlAL 
PRESERVATIVES, 

AD-401  *»t  OIV.    IR 

rUNGUS  DETERIORATION 
BIBLIOGRAPHIES 

SlBLIOGRAPMT  ON  M  ICROORSANKh 
CONTROL  SY  IONIZING 
RADIATION, 

AD-40i  2BI  DIV.    14 

pwnsus  deterioration 
storaIe 

selected  literature  rcpeacnccs 


MI-IS 


TU-OMk 


ON  CRITICAL  RELATIVE 
HUlVIOlTIES  FOR  CeRROSIOH-AHO 
PUNBbf-PREC  STORASC. 

aO-OOI  JOT  OIV.    |« 

•  AOCNTS 

AOSORPTION 

ADSORPTION  STUOICS  DP 
BA  CNCnICAL  BARPARC 
A«CMTS, 

*•-*•!  aas       OIV.  I 

•ALLIUM  ALLOTS 
ARSENIC  ALLOTS 

,..*AAS  ANO  BAB-GAP  MATERIALS 
POR  EL  OIOOC  ARRATS, 

Ao-aei  o*«       OIV*  a 

••LLIUH  ALLOTS 

PHOSPHORUS  ALLOTS 

.._«AAS  AND  GAS-GAP  MATERIALS 

POR  EL  OIOOE  ARRATS, 

AO-401  OS*  OIV.   a 

•AMC  TMCORT 

URSCTB  IN  ROUND  ROBIN  TOURNAnCNTS. 
AO-401  J44  OIV,   If 

same  theory 

armcd  porces  operations 
•arcs  and  simulations 

AO-40!  11*  Dlv,    I* 

..  SlJtlS?^""  "  CLIMATOLOBT 
OR  PROBABILITY  FORECASTS 
TO  DECISION. MAKING  ANO 
JtANNINS.   PART  I.  OCCItlON. 
MAKING  USING  GAME  THCORT. 

PART  II,  PLANNING  USING 
THE  PERT  CONCEPT  (PROSRAH 
EVALUATION  AND  REVlER 
TCCHNIOUEI. 

AO-401  SI2  DIV,   la 

SAME  THEORT 

NUCLEAR  RARFARE 

SOLVABLE  NUCLEAR  aAR 
NODCLS. 

A0.40I  |J(  OIV.    I* 

•AmE  THEORT 

PROGRAMMING  (COMPOTCRSl 

A  PERFORMANCE  MEASURE 
ron    BANE  PLAT  INS  PROaRAHS, 

Ae.40l  421  olv!   JO 

BAHMA  RATS 

PIBCRS  ISTNTHETICI 

..  THERMAL  ANO  BANHA  RAOIATION 

BEHAVIOR  OF  OTce  NOMEX 

TARNS. 

AO-401  S7S  OIV.    |R 

•AS  BEARINSS 

HIGH-TEMPERATURE  RESEARCH 

RESEARCH  ON  GAS  LUBRICATeO 
BEARINGS  AT  HIGH  TENPERATURES 
AND  LOR  PLOa  RATES, 

Ae-401  ITS  DIV,    II 

CAS  OISCMARBES 
GAS  IONIZATION 

HEATING  ANO  IONIZATION 
OF  A  GAS  STREAM  BT 
REPETIVE,  SUPPRCSSCD-aRCAKOOBN 
OlSCMARaCt, 

AO-401  ORB  OIV.   If 

BAS  PLOB 

EXMAuBT  BABES 

APPROXIMATE  MCTHOO  FOR 
CALCULATING  THE  FLOB 
FIELD  or  A  ROCKET 
EXHAUSTING  INTO  A  VACUUM, 

A6-40I  414  OIV,   « 

•AS  rLOa 

ONE-OIMENSIONAL  rLOR 

ANALTSIS  OF  NONSTCAOT 
TBO-PHASE  FLOR, 

AO-401  271  OIV.   a 

•AS  FLOa 

REENTRY  VEHICLES 

NUMERICAL  CALCULATION 
OP  THE  FLOR  FICLO 
AROUND  A  RCENTRT  BOOT, 

AO-401  J7«  OIV.   « 

•AS  IONIZATION 

NUMERICAL  ANALYSIS 

SOME  NONLINEAR  PROSLENB  IN 
PARTIALLY   IONIZED  aAtCS. 

AD-401  ijj       elv,  IS 

•AS  IONIZATION 

RADIATION  EFFECTS 

PRECURSOR  AND  OTHER 
EFFECTS  IN  THE  ELECTRIcaLLT 
ORIVEN  SMOCK  TUBE, 

AO-401  ROB  DIV,   « 

•AS  IONIZATION 
SMOCK  NAVES 

SIMPLIFIED  MODEL  OF 
lONIZIRB  SHOCK  BAVES 
IN  A  MASnETIC  field, 
TRANSVERSE  SHOCKS, 

AO-401   110  OIV.   If 

•AS  TURBINC  BLADES 
(OLOERINS 

APPARATUS  FOR  SOLDERING 
•AS  TURBINE  BLADES, 

AD-401  S*l  elV.   I» 

•AS  TURSINCS 
CONSTRUCTION 

PROBLEMS  OF  •AS-TuRBIHC 
CONSTRUCTION  IN  USSR. 

AO-401  f4f  OIV,   IT 

•  EARS 


(SM-HKA 


M4»BeN|N« 

crrccT  or  ihouctism 

M*RDCN|N«   »»«I*»«.J»  ... 

ON  THt  *C<I»W*L  (TKCtfCS 
tMO  •CmOIN*  r*TI«UK 

•T«eti»T"  or  ac**i. 

sCNt**Taiit 

«iKe**rT  rcuirncNT 

«I«C»»rT    CLCCTmC*L    6f»e»»T0»ll 
CCNCRAV,     INrO««ATIO; 

ON   otSiaN   aite   PCiirg*n*HcC> 

ecNCTics        .  .. 

ii»oioto«ic«L  oo»»«e   ..._. 

CMMenesonc  ainohhaLITICS 

IN  LlytH  "NO  B»««0« 

sr  nici  ■■K*oi*t[0 

■ITM  f«ST  HtUTHOMS. 
CkHH*  AND  1  "ATI, 

AD-*ei  II*       Bi*>   >* 
ececHcntiTRT 

nlMCRALOAT  AND  «COCHtnt«T*V 
or  ■fCfHT  teOIBtMTf, 

vieouts  PAttAte,  puore 
»ico, 

AD-*ea  ■*•       ei¥.  < 

SCODCtlCf 

IU»«CT|NC 

T*II.ATrilAT|OM    TCCHMtOUC 

re*  THf  nAriB  rosiTio«iN6 
or  nAOAii  rouirnCNT. 

AB-*el  f*T  BIVi   ' 

eCBa«APHT 

PATTCNN  rtecO«NITI0N 

tLCCTKONlC  nCAlU"CnCMT 
ANB  AHAkr*l«  or  eCOCRAPHIC 
PHeMBXCNA, 

AB-*ot  t»a  oil.     t 

SCOkOCT 

ABtTVACTt 

ACTA  croboaiCA  sinica, 

l«»S,  VOki  «Ji  "Oil 
|.JI  TAtLC  0^  CONTCNTS 
AMD  ABtTRACTf  , 

Ae>*BI  1114  •!«•   ' 

CCBPMTSICS 

COSMIC  »AT» 

ctoPMTSicAk  ASPCCTt  or 

COSMIC  »»TS, 

A6-*oe  •«<       ei«i  ' 
acoPHTf ics 

TC«lli*T*|Ak  HASHCTISn 

HA6NCTIC  OBSCMVATIOMC 
or  THE  CAPTh'S  cpusti 

supvct   or   sevicT>*i.oc 
seiENTirie  anb  TicumcAt 

LITtpATUPr, 

«B>Aal  0*1  OIVi   I 

OCPMANlUH 

VAPO*  PLATIMS 

ACTIVE  THIN  riLH  TECMHIAUCS 

HIcaoMIN  procpan, 

AD-*el  020  Bt«>   ■ 

eCRMICIBEt 

■ACIlLUS  ANTMPACIS 

•ACTCKicieic  ACTION  or 

NITP06EN  BIOIIDE  ON 
THE  VC6CTAT|«e  ANB 

SPBPous  roRii*  or  OACikkus 
anthpacis. 

AB-»ei  !•«  DIV.   1* 

CIPBAkS 
NOTION 

PPOBLENS  IM  THE  NBTieH 

ANB  stabilitt  or  A 

SPHEPICAI.    STPOSCOPE.       ecNT«iru«At 

NONENTS  OP  INEPTIA 

or  TME   INHEP  elNBAC 

or  A  capoan  suspensish 

ON  STPOSCOPC  STABIklTT. 

AB>*ei  SI*       eiv.  21 


•LASS 

riBEP  BPTICS  „.• 

■NrPAPEB  PIBEP  OPTICS 
IMVESTIOATIBMS'-eEYCLOPHENT^ 

or  APSENIC  SULrU*  CLASS 
riBEPS. 

A0>*ei  STI  BIV.   21 

•LASS  TEXTILES  .  _ 

riLAHENT  POUNB  CONSTPUCTION 

CTCLle  PPESSUPE-LOAOIN* 
TESTS  or  A  PING-STirrCNEB 

ctlinBep  pabpicateb  or 

SLASS-rlLAnCNT  KEINrOKCCD 

plastic, 

AB-»ei  0*0       eiv.  21 

•LASS  TEiTIlES 

•ElNroBciBS  NATEHIALt 

SUPfACf  CHENISTNT  or 
SLASS-PIBrp.KEINrOPCEe 
PLASTICS, 

AO-*il  SBI  OIV,   I* 

CLASS  tEiTILES 

suppace  properties 

CLASS  SURPACE  CmCNISTRT 
roR  CLASS  riBER  REINrORCEB 
PLASTICS. 

AB-*OI  217  DIV,    I* 

CLASS  TEXTILES 

TENSILE  PROPERTIES 

InPlUCMCE  or  STRESS 
CORROSIOH  ON  STRCNCTH 

or  CiAss  riccR*. 

te«*ot  i<4       oiv,   I* 


Mgelei'  NACNETIC  RCSOHAHCE 

inrUCITV  COHTROLLCD  NUCLEAR 
HACMCTIC  NELAXATION  IN 


CLTCEROk, 

AB-*ei  !•« 


•  IV. 


2S 


•RAIN  SOWNBARIES 
CCRANlC  MATERIALS 

TNE  ROLE  or  TME  CRAIM  . 
•BUHDART  IN  TME  eErORHATION 
•r  CERAMIC  MATERIAL*. 

AB.*OI  I«*  BIV.    I« 

•RAPHie* 

MTPCRSOHIC  RINB  TUNHCLS 
CHARTS  PBR  USE  RITH 

MTPCRCOMie  AIR  aiMe 

TUNMELt. 

AD-«ei  II J  BIV,   • 

••APMICS 

STATISTICAL  AHALTSIS 

SBME  APPLICATIONS  or 


LINEAR  CRAPMS, 
A0>40l  *2> 


BIV, 


If 


I* 


••APHieS 

TOPOLOCT  ..... 

PROPERTIES  Of  CkASCES 
or  PATHS, 

ad-*6i  I**       OIV, 


•RAPMITE 

MECHANICAL  PROPERTIES 

HETHOB*  or  HEASURINO 
MECHANICAL  PROPERTIES 
OP  ORAPHITE  IN  THE 
20  TO  2Tee  C  TEMPERATURE 
"»NOE, 

AO.COI  ROT  OIV,    I* 

•RAPHITE 

PHTSICAL  PROPERTIE* 

RVe  CRAPMlTEl  AN  IN'OOVEB..^ 
LARCE-Bl AMETCP,  ULTPAr IMt-CR*IN 
•RAPHITE  POP  POCKET  NOXtLE 


APPLICATIONS. 
«B-*OI  «A* 


!• 


BIV, 
METMOB*  or  HEASU*INO 
MECM*NICAL  PROPERTIES 
Of  CRAPHITC  IN  THE 
20  TO  2T0e  C  TEMPERATURE 

AD«*ei  ROT         OIV,   I* 

•RAPHITE 

THERMAL  PROPERTIES 

THeSnAL  COHOUCflVITT 
ANB  TOTAL  EMlSSIVlTT 
or  CRAPHITE  ANB  RErRACTOMV 
METALS  IN  TmE  PAMCE 
lOOB-lOOO  C, 

AO>*OI  >|*  OIV.   2* 

•RAVITT 

•ravitt  raves  bue  to 

A  POINT  elSTUROAMCE 

IN  A  PLANf  PRCE  SURfACC 

fLOB  OP  STRATIflEB 
fLUIOS. 

AD-COI  RR«  OIV,   « 

•RAVITT 

MTeROOTHAHICS 

LINEARIZEO  THEORT  ANALTSIS 
Of  ORAVITT  EffECTS 
IN.  SUPERCAVITATINS  fLOB, 

AB-ABI  l«R  OtV,   « 


•RAVITT 

POTENTIAL  THEORT 

COMPARISON  or  OirPERENT 
BETERXINATIONS  Of  COErriCIENTR 

or  THE  opansion  or 

THE  EARTH'S  CRAVITATIONAL 
POTENTIAL  In  spherical 
harhonics, 

*e-*oi  021       DIV,  2 

CREEM'S  rUNCTIOH 
EOUAT IONS 

RESEARCH  ON  HIOH-TEMPERATURt 
POLTMERS,  lasers,  ANB 
SEMICONDUCTORS, 

AB-AOI  1*2  BIV,   2* 

••OUHO  SUPPORT  EOUIPMENT 
ENVIRONMENTAL  TESTS 

standarbs  ro*  use  in 

THE  SANB  AMB  bust 
TESTINC  or  MILITART 
EOUIPMENT  RITM  PECARO 
TO  VELOCITT  PApTICLC 
SUE,  TEMPEPATUBE  ANO 
BENSlTT. 

AD-*el  02V  DIV.    I 

•ROUND  SUPPORT  EOUIPMENT 
MAINTENANCE  EOUIPMENT 

oetailcb  test  REOUIREMEHTS 

rOR  BS.IJSD  MINUTEMAN 
MAINTENANCE  •ROUND  EOUIPMENT, 
riCuBE  A  K2IT  TEST 


SET,  ELECTRICAL  POBER 
AN/asM-|2l,  EVALUATION 
TEST  PROCRAm, 

«e-*oi  014       DIV, 


It 


CROUP  BTNAMICS 

CrrECTIVENESS  .  . 

RELATIONS  BETBEEN  TASK 
AND  INTERPERSONAL  SUCCESS 
AND  CROUP  MEMBER  ABJUSTMENT, 

AO-COI  4J0  OIV.   tD 

•UIBANCE 

ATMOSPHERf  ENTRT 

eulBANCE  rOR  EXTREME 
MANEUVER  CAPADILITT  IN 
ArHOSfMERIC  ENTRT  AT 


tUPCRCIBCULAB  VCLDCITT. 

AD*4oi  am  6iv, 

•UIDED  M|SSlLE_kAUHCHERS 


l« 


SEAL*  l«TOPPtDS»  .  _ 

DEVCkOPNCMT  Of  SEALS  fOR 
ADVANCCD-DEtlCN  POLARtS  LAWHCMI* 


ITtTCN, 

••-4«i  all 


I* 


•UIDCD  nlftUC  TDACIINS  STfTCMB 

ANTENNAS 

HATSTACI-OEST  fOBD 
INTERflTE  COWPLIHO  LINKS 
DIGITAL  DATA  TRANSHlStlDN 
STSTEN, 

Ae-40l  |R*  DIV,   * 

•VIDEO  MISSILES 

ELCCT*0N|C  EOUIfNENT 

SIdIATION  EffECTS  OH  OUIDCB 
MISSILES  ELECTRONIC  EOUIP- 
MENT . 

1d>40I  RST  DIV.    It 

•WIDED  MISSILES 

•ROUND  SUffORT  EOUIPRCNT 

TEST  REPoBT  Of  SEATTLE 
TEST  PROORAM  III  ISTP 
nil  <4SL  MINUTEMAN  IHTC«RAT|BH 
TESTlNC. 

AD-401  OIT  DIV.    It 

DETAlL'D  TEST  RCOUIREMENTS 
fOR  RS-ISIS  MINUTEMAN 
HAIHTtHANCE  •ROUND  COWIPRCNT. 

flOuBE  A  IR2IT  TEST 
SCT,  ELCCTRICal  POBER 
AN/0sn-t2l,  EVALUATION 
TIST  MOOBAn. 

A0>40l  e>4  DIV,   It 

•UIOED  niSSlLCS  iSuRf ACE-TO-SURPACtI 
MbDIflCATION  KITS 

PCBNISSIVE  ACTION  LINO 
fOR  THE  SfROEANT  MiSStLEI 
ASSEMBLIES,  ADAPTION  K|T 
REBDBK  tools,  AMD  ABaPTION 
PROCEPUBtS, 

At>400  «RT  BIV.    It 

OWN  MOUNTS 

HELieOPTEBS  .   . 

BIOIbTtt  Of  THE  BA  MISPANO 
SUIIA  fLEXIDLE  MOUNTS 
VS.  BEABDN  STADILITT 
AND  PERfDRRANCt  BHCH 
USED  IN  CONJUNCTION 
■ITH  THE  HS  D20A,  20nH, 
BEAPON, 

AD-401  401        DIV.  a* 

•UNS 

DIBL|0«RAPMICS 

BIBLIOSRAPHT  Of  SPR|N«f|rkB 
ABnOPT  TECHNICAL  REPORTS 
AMB  NOTES  ON  MATERIEL 
-•UNS  ANB  SUN  COMPONENTS. 

AB-4ei  02R  DIV.   21 

•TRO  STABILIXERS 

VERTICAL  TAKE-Bff  PLANES 

APPLICATION  Of  A  MECHANICAL 
•TROSCOPIC  STABlLltER 
TO  VTOL  AIRCRAfT, 

AB-401  |T0  DIV.    I 

•TROSCOPES 

STASIkITT 

PROBLEMS  IN  THE  MOTION 
ANB  STABILITT  or  A 

SPHERICAL  OTROSCOPE.   CBHTRirUSAk 
MOMENTS  or  INERTIA 
or  TME  INNER  CIMDAL 

or  A  caROam  suspension 

ON  CTBOSCOPE  STABILITT, 

AD-401  «|2  DIV.   2* 

MAPNIUH  COnPOUNDS 
CHEMICAL  REACTIONS 

TMERMoOtNAMIC  AND  KINETIC 
STUDIES  or  HArNIUM  AND 
XIRCONIUH  CARBIDE  ANO 
OXIDE  RErPACTORT  MATERIALS. 

AD-401  •II')  OIV.    !• 

HALL  EffCCT 
ICE 

HALL  EffECT  IN  BATEB 

AND  ICE. 

AD-AOI  0*0  DIV,  a* 

HANDBOOKS 

PSTCHOMETRICB 

INTERVfEB  CUIDE  HANBDOOK 
fOR  INTERVIERINC  BOO 
PERSONNEL  COHCERNINC  THElB 
METHODS  Of  ODTAININ* 
AND  USINC  SClENTIfie 
AND  TECHNICAL  |NfORNAT|ON, 

A6-4BI  2t«  DIV.   to 

HARMONIC  AHALTSIS 

STATISTICAk  PRSCESSES 

ESTIMATION  Of  TNE  OISPCCTBUH, 
AD-4el  4*7  DIV.    I* 

HAtARBS 

PROBABIkITT 

BOUNDS  On  densities 
AND  HAZABD  RATES. 

AD-4De  *7t         OIV.   It 

HEAT  EXCHAN«ERS 
fOUkiNC 

EVAlUATIBN  Of  HCAT 
EXCHANCER  CONTAHIHATIOH 
ALLEVIATION  TECHNIOUCSI 
HONOETHAHOkAMINE  INJECTION 
ANO  COOkAHT  INTERBUPTION, 

AD-4DI  SIR  DIV.   t* 

MtAT  RESISTANT  METAkS  •  AkkOVS 
DIOklOCBAPHlES 


ia-14 


PEBrBRMANCS  AOOVC  lOOOf 

Of  SUPCBAkkOTS  AND 
PBOTCCTIVC  COATINAS. 

AD.40I  2«f  BIV.    |T 

HEAT  SINKS 

TEMPCBATWRC  CONTBOk 

THCBRDDTNAHIC  STBTCHt 

-  t«- 


fO*  TtnPCBATUBC  COHtROk 
Of  NEAT  SINKS  IN  SPACE 


SIMULATION  CNAMOCBS. 
AD-401  OSt 


0|V. 


to 


HCAT  TRAHSfEB 
•  OIL  INS 

HEAT  TBANSfEB  DUBlNS 
THE  OOlklNO  Of  TRO-COHPONCNT 

niiTUBci. 

AD-461  J40  OIV.   0 

HCAT  TBANSfEB 
OIPfuSCBS 

A  STUOT  Of  BCSISTANCC 
AND  HEAT-riCHAH«E  IN 
THE  MOTION  Bf  HEATED 
AIR  IM  DIffUSORS  AND 
nilEBS. 

AD-401  IRR  OIV.   2f 

HCAT  TRAHSfCR 
DiNCDBAk  ANOkE 

PBESSURE  AND  HEAT  TRAHSfCB 

REASUBCMiNTS  fOB  MACm 
B  fkOBS  OVEB  A  BkUNT 
PTBAHIDAk  CONf IOURATION 
BITH  ACBODTNAHIC  CONTBOkS. 

PABT  IVI   HEAT  TBANSfEB 
DATA  PBR  BINEDBAk  SURfACES. 

AD-401  110         BIV.   0 

NEAT  TRAHSfER 
fIkH  OOlklNO 

klOUlO  METAL  OOlklNO 
HCAT  TRANSfER. 

AD-401  07R  BIV,   2i 

MEAT  TBANSfCR 

HTPCRSONK  BIND  TUNNCkS 

eOHPUTATION  Bf  TCBT-SCCTION. 
AfTCB-SNDCX   AMD  STACNATION     ' 
CONDITIONS  In  hotshot 
TUHHCkS  US  INC  NITROCCN 
AT  STACNATIbn  TEMPERATURES 
fROM  liOe  TO  SDOO  K, 

aO-AOI  070  DIV,   « 

NCAT  TBAMSfrB 

BOCKCt  PBOPCkkANTB 

PBOBUCT  CNCIMCCBINOI 
PHASE  PBOPCBTIES  Of 
•O.lo  fUEL  IN  THE  CBITICAk 

tcmpebatube  beoion  and 

HCAT  TBANSfEB  CAPA«lLlTT 

Of  NITBOOEN  TETBOXIOC 

AT  SUPEBCRITICAL  PRESSURES, 

AD.40I  201  BIV,   21 

MAT  TRAHSfCB 

staohatioh  point 

STASHATfoN  P0|HT  CONVCCTIVC 
HEAT  TBANSfEB  |H  PARTlAkkV 
lONKEO  AIR  UNDER  RECNTRT 
CONBITIOHS, 

AO-401  270  BIV,   « 

SHOCK  LATER  STAOHATIOH 
POIHT  BAOIATIVE  HEAT 
BEEHtSt"  *""'"•  """BVCkOeiTT 
AO-401  171  BIV,   « 

NCAT  TRAHSfCB 

STCAH  piprs 

NCB  BCSUkTS  or  IHVCSTIOATIBH 
OP  H(AT  CICHANCC  BUBINO 
BOlkINO  IN  TUOCS, 

AO-401  441  BIV,   21 

NCAT  TRANSfER 

Transport  propcrtics 
NuHcRicAk  METHOD  or 

INTCOBATINO  A  SINSkC 
STSTCM  or  OlffEBENTlAL 
ESUATION  Of  NEAT  AND 
HA»S  TRANSfER  fOR  THE 
CASE  Of  VARIAOkE  PHTSICAk 
CHARACTERISTICS, 

AD-401  1*1  BIV,   II 

NCATCRS 

CkCCTRIC  ARCS 

CXPCRIHEHTAk  AHO  THEORCTICAk 
INVCSTISATIBNS  Of  THBCC-PH«tC 
AC  ARC  HBATCBS. 

AB-401  2R0  BIV,   0 

HCATCBS 

THCBHIOHIC  CBHVEBTCBS 

chittcb  sHCkks  roB 

THCBHIOHIC  eONVCRTCBS, 

AB-401  III  'bIV,   21 

HCAT.RESISTAHT  HATCRIAkS 
PERfOBHAHrC  tCHOIHCcXiHCI 
THC  CVAkuATISH  OP  H|«H 
TCRPCBATUBC  HATCBIALS, 

PABT  II   CVAkUATION  Of 
COATIHSS  fDB  BCPBACTOBT 
ALkOTS,   PART  III   HATCBIALS 
CVAkuATIBH  BITH  AN  ABC-PkASMA- 

'aD-401  410  DIV,    |« 

HCAT.RESISTAHT  NATCBMkS 
BABIATIOH  DAHASC 

TMCBHAL  AHO  BAHHA  RAB|ATI0H 
OCHAVlOR  Of  DTCD  NONCX 
TARNS, 

AD-461  171 


DIV, 


IB 


HCAT.RrStSTANT  PLASTICS 
INBBiANiC  POLTMEBS 


INOBCANIc  MACBOHOlCCULES 

COHTAIHINS  A  SILIC0«:0IT>CH. 


"CTAL  LIHKAOE, 

AD-401  Rll  elV.   0 

HCAT.RCSISTAHT  PLASTICS 
HCcHAHICAk  PROPERTIES 

rk*tT|es  IN  TME  AIR 
fORCC  -UTILIZATION  IN 
VARIOUS  AIRBORNE  AND 
ACNOSfACC  CRAfT, 

AD-401  111  OIV,    |4 

NCklCOPTCBS 

.  .!!*i*'**  Of  THC  DA  HtSBANO 

SUIIA  fkCXlBLC  MOUNTS 

VS,  BCAPOH  STABILITT 

AND  PCBfORHAHCC  BHCH 

USCD  IN  CONJUNCTIOH 

BITH  THE  HS  020A,  20HH, 

BEAPoN, 

AO-401  401  BIV,   «jl. 

HCLICOPTEBt  ' 

OUH  HDUNTS 

....S!*iPI!7  »'  ^"^  •*  HISPAHO 

SUIIA  fLEXiBLE  MOUNTS 

VS,  BCAPOH  STASILITT 

ANB  PCRfBRMAHCE  RHEN 

USES  IN  CONJUNCTION 

BITH  THC  H«  •20A,  20MN, 

■CAPON, 

AO-401  401  OIV,     aa 

hClicoptcrs 
sihulatioh 

simulation  of  hclicobtco 

AND  V/STOk  AIRCBAfTI 

MELtCOPTEB  ANALTSIS 
REPORT, 

AD-401  022  OIV,        « 

MklUM 

klPE  EXPECTANCT 

RESEARCH  OH  EXTCHOIH* 
THC  uicfUk  RAHCC  Of 
THE  EkCCTBOHASHCTIC 
SPCCTBUH, 

AB.400    B22  BIV,        20 

MklUH 

MUCkCAB  HASHCTIC  BCSONANCC 

NUCkCAB  BCSOHANCE  IH 
klOUlB  ANB  SOkie  NELIUMI 
MACnETIC  BUSCEPTlBtLtTT 
ANB  SPIN-LATTICC  RCLAXATI6N 

AO-401  lot  OIV.   21 

NCklUH  OROUP  OASCS 

AtSORPTIOH  SPCCTRUH 

THC  PCBTURSATIOH  Of 
SPCCTRAk  fRCOUENCIES 
•T  SOkID  MATRICES, 

AB-401  11*  BIV,   21 

MnOPOIETle  STSTEM 
RABlATION  SICKNESS 

CNROHle  OHOkE-OBOT  OAHHA 
RABIATI6N  STRESS  IN 
AkSINO  RATS  AND  NICE. 

AD.400  «40  OIV.    |4 

HtSH.PRESSURE  RESEARCH 
"CTALLURST 

HiiH.PRESSURE  HISH-TCHPCRATgRE 


NCTALLURfT, 


400  «21 


DIV, 


l» 


tt 


hioh.pressure  research 
bcvicbs 

hcltinc  cubves  and 
othcb  hcltinc  phenohcma 

?B.;;ss;i^*  «""•  -••» 

40-400  «02  OIV. 

nich.specd  (ahcbas 
hctallosbapht 

OCVCkOPHCNT  AND  APPklCATIOH 
or  A  HICH  SPCCO  CAHCBA 
fOR  HETAkkOCRAPHIC  AND 
CRACK  PROPAOATION  STUDIES. 

AO-401  110  OIV.   IT 

MISH-TEHPERATUBE  RESEARCH 
CkCCTROH  BUHS 

PCRfBRHAHCC  Of  A  THCBHIOHIC 
CONVCRTCR  BITH  A  hIOH 
TChPCBATUPC  COkkCCTOB. 

AO-401  007  OIV.   7 

HI«H-TCMPCBATUBC  RESEARCH 
HCTAkkURST 
„,,;IOH-PBCSSUBC  HISH-TCHPSRATUBC 

AO-40D  «21  OIV,   |T 

MOISTS 

TRACKED  vrntCLES 

OCSICN  AND  TECHHICAk 
DATA  ON  TO  71  TON 
CRAHC8*  **'**«^''  CATCBPIkkAR 

AOiAOl  111  OIV,    II 

MORN  AnTCHHAO 

AHTCNNA  RADIATION  PATTCBNS 

.-.fI""«t*T*OH  or  A  PlASNA 

SHCAtM  9SIN«  AH  ABTiriCIAL 
•ICkCCTBIr, 

AD-401  111  OIV,   0 

NOT  BOBKIHO 
NETAkS 

HISh  strain  rate  BEfBRHATIOH 
OCHAVlOR  Of  CAST  UDIHET 
TOO,  HOT  PRESSED  BERTkklUH 
AHB  ARC  HfkTEB  TunOSTEH, 

AB.4B0  «01  Btv,    |T 

mwlls  inarinei 
sPhercs 

PBCDICTIoHS  Of  THC 


NI-IB 


BIA-HID 


COLLAPSC  STRCNOTH  Of 

THilc  HT.IOO  STCEl  SPHERICAL 

HULLS  PAORICATEB  foR 

THE  ecEAMOSBAPHIC  RESEARCH 

VEHICLE  AlVIH, 

AD-401  ef«l         BIV,   II 

HVHAH  CHOIHEERINS 
OISPLAT  STSTEMS 

MAXIMUH  ARM  BEACH  OH 
INSTBUnCNT  RACKS  fROM 
THE  SCATCD  POSITION, 

AD.40I  014  OIV,   to 

HUHAH  ENOlNrERINC 
VISUAL  PERCEPTION 

IHOIVieuAL  OlffEREHCES  IH 
AHCULAR  ESTIMATION  AS  A 
fUHCTION  or  ncTHOO  Or  STIMULUS 
PRESENTATION  ANO  MODE  Bf 
RCSPONSC, 

AB-401  010  OIV.   20 

HUMIOITT 
STORACC 

SCLCCTfO  LITCRATURE  REfEBEHcCt 
ON  CBITICAL  BCLATIVC 
HUMIBITICS  fOB  COBBOSIOH-AHO 
fUNCUS-fBCC  STORACC. 

AD-401  107  OIV.    |R 

HTDRAULIC  fLUIOS 
fLAMMABILITT 

DEVELOPMENT  Of  HOHfLAMMABkC 
HTBRAUkIC  fkUIB. 

tD-40e  «0|  OIV.    |R 

HOHfLAHHABLC  HTBRAULIC 
fLUIOS  AND  LUBRICAHTS. 

AO-401  477  DIV,    |R 

HTDRAULIC  SCRVOMECHANISMS 
HTORAULIC  ACTUATORS 

RESEARCH  AND  OENONSTRATION 
Of  A  BICITAi   PLIGHT 

COmTROL  ststem  electro-htoraulic 
sCRvo  cohtrol  valve 

ACTUATOR  riPERinCNTAk 
MOOCL, 

AD-401  1*7 


DIV. 


HTDRAULIC  STSTCMS 
— rJflA 


STHPi 


ON 


fAPCBS  PBON  A  STNPPSIUN 
PLUID  AHPklf ICATION, 


A0-4ei  RBT  OIV,   • 

PAPERS  PROM  A  STMPOSIUM 
ON  fkUie  AMPklf ICATION, 

AD-401  100  BIV.   * 

PAPERS  PROM  A  STMPOSIUH 
OH  fkUlD  AMPklf ICATION, 

AD-401  lOl  OIV,   f 

HTORAIIHCS 
TOXICITT 

MCCMANTSM  Of  ACUTE 

TOXIC  crrrcTs  or  htorazines, 
AD-401  am  OIV.  10 

htdrodtnahics 
cavitation 

klHCARIZCe  THEORT  AHAkTSIS 
Of  CRAyiTY  EffECTS 
IN  SUPERCAVITATINS  fkOB. 

AB-401  |«R  olv,   « 

HTOBODTNANICS 

NETEOBOkBCICAL  PHENOMENA 

BESEARCH  ON  HTDROOTNAHIC 
ANAkOOUCS  or  LARCC-SCALE 
HETEoBOkOCICAk  PhENOMEmA. 

AB.4BI  BOI  BIV.   a 

HTBROBTNAMICS 
MOMENTS 

A  STUOT  Of  MTOROElASTIC 
STADILITT  or  PARTIAkkT 
CAvItATCD  HTDROfOlkS 
OT  APPklCATIOH  Of  OUASlSTC 


THCOBT, 

AD-ioi  010 


*0T 
DIV.   0 


htobodthahics 

HUHCRICAk  (kHALTSIS 

_  APPklCATION  Of  THE  •ALCBRIH 
nCTHOe  TO  SEkf-AOjOIHT.       ' 
BON-POSITIVE  DCflNITC 
CISCNVAkUC  PBOOLCHS  |H 
HTOBODTNAMIC  STADIklTT. 

AO-401  IDT  ilv,   0 

HTOROOTNAMICS 

PBOSBAMMINB  ICOHPUTCRSl 
..-!IV»*  •'  ••"•  DCDRii 
CffCCTS.   VOkunC  I, 
THE  TECH/OPS  TBO-BlMEHSIONAk 
Iir!"»*'*''""»  HTOBOOTNAHICS 
C06E.   APPLICATION  TO 
SHOCK  IHTCBACTION  STUDT. 
IT42-IT4I,  ' 

AD-401  101  OIV.   O 

HTOBOPOIL  OOATS 
POBER  EOUIPMENT 

LICHTREICHT  ELECTRICAL 
PORER  STSTEM  foR  HTOROfOIL 
CRAfT,  AIR  CUSHION  SHIPS 
OR  AUXILIART  STSTEMS 
fOR  CONVENTIONAL  SHIPS. 

Ae-400  000  OIV.   T 

HTOBOrOlkS 
CAviTATIOH 

..  !2r*V7*!!I*'-   i"vesTi«ATio«i 

OP  THE  I-INCN  CHORD 
HODCk  Of  THE  BUSNIP 
PAREHT  SUPERCAVITATIHO 
HTBROfolk. 

AB.400  OBI  OIV.   0 

A  STUOT  Of  HTOROEkAsfiC 
STADIklTT  Of  PARTIAkkT 
CAVITATCD  HTDROroikS 
OV  APPklCATIOH  Of  OUASISTCAOT 


HID-HTP 


TMCeWT. 


•  l«a 


DIHC»B*L     •M«LC 

react,  nencuT,  amo  mincc 
nenCNT  eM*i>*CTc«i*Tlcs 
or  suiir*cr.»tciiciN« 

DIHCeHAL   MTDOO'elkl. 

*B-*ai  J7t  Dl«<   Jl 

HToaoroik* 

oe*N*«SM  out  TO  * 
rutt»  c»yiTATto  HTD"oretk 
•cnc*tm  *  rntt   su*^*ce. 

*e-*ei  o««       D|¥t  * 

MTB«ereik* 

T«e-eiMCN«ieN«c  rkoa 

IN  MOM-STr/kOT  nOTISN 

uNDCH  «  r»tt   suorkcc. 

*D-*ei  too        oiv<   * 

L|N(>*IXCO  T»«eC»T  '0« 
*  IUPCIIC*«IT*T|N«  HTO*erOlL 

ercaariNC  iM  *  rtuiD 

or    PINITC  DKPTH. 

*e-*ei  ioi       ei«.  « 

TMt  CefPCH-HYOMeSKN 
STSTfHl  PPOTON  nO*lt|TT 

IN  H-aoNore  enirsTAkSi 
HTOKofiiN  BirrusiON    in 

NtTkLI  'nP  MTO*IOCSt 

•D-*oi  «ii       eivt  « 

HTDOOfiCN 

tRc  crrccT*  or  hi«m-piics«u*c, 


MtsH.TtNprntTuac  HToaecCN 
"tft, 


ON  ST^Kw, 

*e-*ei  St* 


eiv, 


l» 


HTONoscN  eonpouNDt 
e"eNi»T»» 

TMC    COPPC«-MTD*e«CN 
fTSTCM)     P*OTOH    n«tlUITT 
In    M.aoNOrD    CIITtT*k*l 

HToNaciN  DirputlON  IN 

ItTuLS  'nD  MTSKIDCt. 

*e-*oi  ••Jl        eiv.   N 
MvoRoertN-iNSucto.  ecL**CBi 
••iTTkC  r*tku*c*  or. 

Ht«M>tTKCMOTM  (TCCLS, 

*e-*oi  II*       oi«>  iv 

HTaaonrTCWf 
•i«kiea««PMict 

SI»kte«K*PHT  PCMTklNIHa 

re  neisTu»c-*iNf INC 
ocvicct. 

*D-*ei  <«*       oivi  a 

HTPcassMie  Pkoa 
eitseCMTiOM 

tmC  cppcct  op  *n«tCNT 
ei**eci*TioN  ON  MOMcauikiaaiUN 

•HOC*  k*T'*t, 

*e-*ei  oiT       •!«•  • 

NTPcaaoMic  Ptea 
TNtan*k  p'OPcaTici 

Hi«H  rrnPcaiTuac  PMCMonCNA 
IN  MTPcaiONic  Pkoat. 

«o-aei  *es       aiv.  a 


HTPcatONie  Ptoa 
mtnt 

AN  CtTINATe  OP  THt 
CPPtCTt  OP  *  t*H|N*a 

cauikiaaiun  •ounetaT 
Lovca  OH  TMC  »eaNtTac*n 
Banc. 

•0-*ei  117  Dl«.   « 

iNpaevre  HTPiasoNic 
c*Hi«*a  a*>c  e*kCUk*TloNS 
iMCi.ueiH«  a*Te  CHcriKTar. 

*e-*ei   Jl*  oi«i     « 

HTPEasONIC  AMKTNHCTalt 
alKCs  IMCLUBIN*  CPPCCTt- 

OP  a*TC  CHtnitTaT, 

*f*ei  J<i       Div.  « 

HTPtaseHic  aiND  tunnels 
«N*Le«-oiatT*L  conPUTcai 

e*ac  If,  e*T*  tceuitiTiON 
*Ne  accoaoiNS  ceuiPNCNT 

POa  TMC  N*«*L  eaONANCC 

i.*aea*TeaT*s  Mracatoaic 


TuMHCL  ao,  a, 
*D-aei  o«* 


•  !»• 


MTPCasONIC  aiNO  TUMMCLI 

pluib  otnonic  paoPcaTics 

viaa*TieN«k  acLAiATiea 
ep  NiTaearn  in  thc 

NOk  MTPCaaONle  TUMMCk 
MO.  «. 

*D-*ei  sae       div>  * 

MTPCatONie  alMD  TUNNCkt 

a»«pMic« 

CH*aTt  po*  utc  aiTH 
HTPcasoNir  «ia  aiNO 

TuNNCkt, 

*o-*ei  11*       »!*•  * 

HTPcafONie  aiND  TwaaCkS 
nc«T  TBANiPea 

coNPuTtTioN  OP  Tt»T-(ceTtea, 
iPTca-sMocK,  *Ne  sT*aM«TieM 
ceaeiTtoNS  in  hotshot 
Tuaacks  usiN«  NiTOOoca 
*T  sT*sN*TieN  TCnPcaaTuacs 

PaoM  1*00  TO  SOOO  K, 

«e-aoi  070       oivi  « 
MT^cavPkOCiTT  iaP»eT 
e«Tr  acceaeca,  nctHoet 
OP  aeceaetas  i«  oa 

aoat  i-a*T  ea  «*na* 
a<T  SHAOeaaaJkns  or  * 
siNskt  MTPcavCkOCiTT 

IHPtCT  CVfttT, 

(O.aoe  a*i        •!«•  <• 


ia-16 


ICC 

a*kk  tprcCT 

•ao-t^i."""  '"  ••*" 

*»>*ai  o*e       •!«, 

ICC 


at 


OP  «*;«»*^'-»w«»« 

'••*ee  aat 


paopcarics 
•i«.  as 


ICC 

•ciChTipic  actcAacM 

t*kT-B«Tca  lec, 

••-•••  «»»      •!¥.  a 
lanuac  flcauat 

VCNOhI 

IN  vi»e  oitTaiauTioN 
OP  a«eieieeiac>k*ockc> 

tN«KC  vCHONC  «nS  TMC 
PacPABATION  OP  *NTitcaun 
TO  tmC  vcaen  acuaoTOila. 

*D>*ee  *ai       oiv,   i* 

INPACT  PaCelCTION 

aecicTs 

Paoaata  ststch  pob 
TMC  uTikirtTioN  or 
TMf  •c«i,  Tinc  HtTcoaetooiCAL 
STSTCn  Po*  uaawiece 
aecKCT  iMPiCT  pacoicTiON. 

«t.*ei  *si       eiv.  a» 

laocics 

aAOMTION  CMCHISTaT 

INDO  re*  *asT**cTs 

ON  tnC  crrrcTS  or 

**ei«TieN  ON  mctals, 
ccaoMics.  ea6*Nic  aae 
iHeae*Nic  N«Tcai*ts, 
*Na  tkCCTBoaic  ecvicct, 

*o-*ei  *«j       6iv,  «e 

laeiUH  *t.LeTs 

«NT|H0N»  *Lk0Tf 

c**aic*  ki^tTinc  IN  lata 
*T  HiOH  c*Baica  ecatiTicc, 

*e-»oe  *7*       eiv,  a 

INOyCTION  MfATlNC 
TCST  RCTHOeS 

•n  application  op  INDUCTION 

HCtTiac  TO  aoCK  Bcroan«fieN, 
*e>*ei  1*7       ei«.  a 

INPOBNATiea  acTBICVAk 

-ChCnistbt 

aea.ceNvcNTioNAk  chchical 

NOTATION  STtTCnt  POB 
INPObNATION  aCTBICVAk 

Puaaetca, 

*o>*6e  *te       eivi  a 

IHPoan«Ttea  acTaicv*k 
•ocwNCaTtTioa 

e«o*NiT«TieH  OP  Pikcs 
pea  coMHAND  *Ne  contbol. 

»e.»eo  «so       eiv,  so 
cv*ku*TieN.  OP  THC  Bout 

DBCUhCnT    •CTBKVikL    STSTCN, 

*e-*ei  i<if       eiv,  aa 

INPOBNlTiea  acTBICvAk 

pcatoNNCk  n«N*acncBT 

iNPeantTiea  bctbicvai,  In 
TNC  PCatOHNCk  e«p»aTNCN|, 
*  SUBvCT  OP  nCTMoes  uttt 
IN  SCICNTIPIC  *Ne  CN«lNCCa|NC 

eaatNtiATiONS, 

*e-*oi  aiat       eiv,  as 

INPOBHaTION  BCTBICVtk 
TINC 

—  !I*!l*'i**''  O'TlailATION 

OP  SK**CM  TlnC  IN 

*N  IPOBNATION  BCTBICVAk 

»T«TCN. 

«e-*ee  *7a       eiv,  jo 

|NPB«aCe    OPTICAk    NATCBMtS 

iHraJkBCe  Piaca  optics 
lavcsTiatTieas-ocvCkoPNCNT 
op  aascaic  tukPua  ak*ts 
riecas. 

»B-»oi  sTa      eiv,  as 

lapBABce  a*ei*Tiea 
TMcanonCTr*t 

CaylBOMHCNTAL  CBBOBS  IB 
use  or     TMC  tlBBOKNC 

INpaaace  baoktion   TMCanoacTca 

TO  HCACUBf  SC*>SUBP*CC 

TCMPCBATUBC, 

*e-*oi  *7j       eiv.  a 
iNOBa*aic  pskTHCBs 

CONPkCx  CenPOUNOS 

iNsacAHie  MACBoMOkKcukCs 

COHTaInINC  •  SlklCON.eiTCCN. 

nCTtk  LiNKtac, 

»e-»oi  oil        eiv.   a 

I'NoaaAaic  POkTHCas 
sukPiecs 

cauikiaaiuN  POkTHcaitATiea 

OP  SUkPUBI  POkTSULneC 

POlTHCBSI  SUkPUB  is 

»  POLTSUk^'IBC  PkASTICIZCB, 

*B-*ei    s*e  oivi     « 

*kk-CkrcTiloNic  e*T«    input'Butput 

■TUeTi 

*e-*ei   ass  eiv,     so 

latccTs 
siakieea*PHict 

cwBBCaT  flcrcacNccs  in 


RCeicAk  (aroNOkesT  pbon 

«Uttl*a,  CCNTBAk  «Ne 

casTcaa  cunopcan,  tae 

CHINCSC  klTCB«TU*C. 

*e-*8i  asj       eiv, 


I* 


pea 


INtraucToat 
CIVIL  ecPCNsc  PCBseaMCk 
8f*Ne*Beitce  tcstin* 

TMC  OPPICt  OP  CIVIk 

DCPcasc  ateiOLOSiCAL 
neaiTiBiNs  PoX  iNSTtuCTeat 
couasc , 

*e-»ei  ai«       eiv,  aa 

iHTcaaak  caUATiONS 

„  iaTc«»«k  cauATioNs  eiTH  eirrcacNcc 

KCBNCkS  ON  PINITC  INTCBV»k», 

»B.*oi  las       oiv,  n 
INTCSBAk  ceuATieas 

INTBCSBAk  TBANS^eBNl 

tcae-CBossiNa  iNTcavAkf 

OP  CNVCkOPCS  OP  a*UBtl*N 

paeccsscs, 

*B>*ei  ail       eiv.  is 

iNTCSBAk  cauATieas 

NUNCaiCAk  *N*kTBIS 

BC*acsraT*TiON  op  ccbtaib 

NOHklHCAB  SOUNOABT  PBeskCHS 
POB  MARHOalC  PUNCTIONS 
■T  STSTCnS  OP  CBUATIONS. 

*e-*ei  aae       e|v,   is 
iNTCaaaTce  riacuiTs 

COHHUNICATION  iOUIPNCNT 
CONPATIBLC  TtCNMIaUCS 

POB  laTcaatTCB  cibcuits 

usee  la  *  laoHc  tbansbcccivch 

*Ne  *  eiaiTAk  comnunication 
STSTca. 

*o-*ee  **i       eiv.  a 

ION  CNOINCS 

CPPCCTIVCNCSS 

*aPLICe  BCSCABCM  ON 
COHT*CT  leN|I*TION  TMBUSTCB. 

VOkUNC  II,  HISSlOa 
*a*kTSCS, 

»B-*ei  107       OIV,  ai 

lea  caaiacs 

aoacB  supplics 

APPklCB  aCSCABCH  ON 
CONTACT  IONIZATION  THBuSTCB. 

vokuac  III,  PoacB  conbitionIno.  , 

SaiTCMlNS,  ANB  CONTBOk 

BuesTSTCMs, 


Ae«*ei  la* 


DIV, 


ai 


IONIZATION 

PktNci 

ncoativc  ano  scconbabt 
ion  pobnation  in  kob.pbcssubc 

AB>*OI  *is         e|V.   a 

leaizATioN 

aCACTION  riNCTlCS 

NONCOUlklOBlUN  SOelUN 
leailATION  IN  LANINAB 
SeUNBABT  LATCai. 

Ae>*oi  sa*       eiv.  « 

lONOSPMCBC 

ATnosaMCBlc  souaoiNO 

aCSCABCM  ON  lONOSPMCBC 
BTBUCTuaC  ANB  MOTION, 

AB-*Be  0*7  OIV,   a 

lONOSPMCBIC  PBOPACATlOa 
PMOTOCkCCTBIC  CPPCCT 

suaaisr  cppccts  oa 

CAST.aCBT  lONOSPHCBIC 

pBOPAaATiea  paths. 

Ae>*oi  *a*       eiv.  • 

laoN 

NOSSSAUCB  CPPCCT 

MossOAuca  euAeauPOkC 
aesoNANCc  in  pcisti 

tlNOkt  CBTSTALS  ABB 

IN  PCBBOUS  CHLOBieC, 

Ae-*oi  toa       eiv.  t» 
moN 

■UCkCAB  CNCBOT  ktVCkS 
CVieCNCC  ASAINST  A 

■CAK  ceuPLiNC  Noeck 

roB  PC  «f7|, 

AB.aoi   ias  eiv.     ae 

moM 

POBOCa  HCTAkkUaST 

kOB  TCMPCBATUBC  IMPACT 
STBCHSTM  OP  laOH.pOaDCB 

AB>*oi  aas      eiv,  |t 

laoN 
.^aoTccTive  tbcathcnts 

SiakleOBAPMT  ON  SPBATCB 
NCTAkLIC  eoATINOS  POB 
PCBBOUS  MfTAkS. 

AO-401  SO*  elV,    |7 

laoN  coNPOuaes 
CMLoaiecs 

nossBAuca  euAoauaokc 
•csoaANCC  la  PCIS7I 

BtaOkC  CBTBTAkS  ANB 

IN  PCBBOUS  CMkOBieC, 

Ae-*ei  »ot  OIV.  as 

IfOCTAaATC  PLASTICS 
AOINS  (NATiBIAkS) 

TMCBHOAaAkTTICAk  INvCSTIaATH 
OP  POkTUBCTMAaC  CLASToicBS      ' 
■UITABlC  POB  BeCKlT 


'aoptLkABT  eiHeCBS. 
aS.aoi  sra 


Bl«t       !• 


NI-17 


WX-UM 


ISeCrABATC  PkASTICB 

•iBkieaa*PMics 

OIBkleOBAPHT  ON  THC 

use  ANB  PCBPOBNAMCC 

OP  POkTUaCTHANC  COATIHOB. 

Ae-*ei  a7*       eiv,   i* 

IBOCTANATC  PkABTICS 
ttHeCBB 

ABINS  CNANACTCBIBTICS  OP 
NINUTCNAN  POkTuaCTNANC 
•INOCMS, 

AD-iee  001       eiv,  i* 

IBOCTANATC  abASTICB 
eCeBABATION 

AOIN*  CHABACTCalSTICS  OP 
NINUTCNAN  POkTuaCTHANC 

BiaeCBS, 

AB-ioe  aai       eiv,  i« 

IBOCTANATC  PkASTICB 
PkABTIC  COATINOB 

eiOklOOBAPHT  ON  THC 
use  ANO  PCBPOBHANCC 
OP  POkTUaCTHANC  COATINOB, 

AB-aei  a7*       eiv,  la 

ITCBATIVC  NCTHODS 
laTCSBAk  eOUATIONS 

MASS  PkOa  thboush  a 
ciacukAB  eairicc  anb 

A  TaO>elMrNBIONAL  SkIT 
AT  H|SH  RNUeSCN  NUMOCBs. 

Ae-*eo  **a       eiv.  * 

Jtr    CNSINC  INkCTS 

AeaoeTBAHic  chabactcbistics 

eiNB-TUNNCk  TCBTS  ON 
PBCBBUBC  riCkOS  ABOUND 
AN  CNOINC  A|B  INkCT. 

Ae-*ei  ill  Biv,  « 

JKT  CN«INC  INkSTS 
BUPCBBOHIC  PkOB 

BANJCT  INkCT  CPPIClCNCT 
PABAMCTCBB, 

Ae>*ei  aaa       eiv.  a7 

jOe  ANALYSIS 

CkCCTiONICS  TCCMNICIANS 

eCVCkOPMCNT  ANO  APPLICATION 
OP  A  POBT-TBAININC 
PCBPOBNANCe  CKITCBION 
or  TMt  JOB  or  THC 
NAVAk  AVIATION  CkCCTBONICS 
TCCHNICIAN, 

Ae-*oe  «s*       OIV.  a> 

JOB  ANAkTSIS 

SCICNTIPIC  BEBCABCM 

iNTcavica  euiBt  MAaeeeea 

POB  IBTCBVICBlaO  BOO 

ataSONNtk  CONCIBNINO  THCia 

HCTHOBS  or  eSTAlNINC 

ANB  uBINC  SeiCNTIPie 

ANB  TtCMNICAk  INrOBNATION, 

Ae-*oi  m  OIV.  aa 

JOINTS 
BAHPlNO 

_   STNUCTUBAk  OAnPINO  |N 
PtBHAMCaT  JOINTS, 

aB.aoi    f<i<i  eiv,      |» 

KIONCTS 

TBAaSPkANTATION 

BTueiCS  ON  MOnOOaAPT 
ACCtPTANCr  ANB  BCJCCTION 
IN  KIBNCT  TBANBakANTATION, 

Ae-»ei  00$  OIV.  i* 

KkTBTBOaS 

CkCCTBON  aCAHS 

eCNCBATION  OP  CktCTBON 
BCANS  ANB  TMCIB  INTCBACTION 
•ITH  CiaCUITSI  APPklCATIONS 

IN  NicaoBAve  PoacB 

•CNCbATION  «nB  AHPklPICATION. 

*e-*ei  IS*       OIV,  • 

KkTSTBONS 

aeiSC  IBADABI 

iNVCSTISATtON  OP  kiNCAB  aCAN 
ANB  nCb  CONCtPTS  OP  MiCBOSAVt 
POaCB  etNPBATION,   PABT  I. 

BtOuCTION  OP  SPUBleUS  OUTPUT 
BISNAkS  IN  MIOH  PoaCB  KLTSTBONS. 

.;i!^.Ili  *  »T«DT  OP  spAcccMAAece 

•Ave  PBOPAaATION  AtONC  A 

^catoeiCAkkT  vABTiae  Clcctbon 

iB-*OI  ISS  OIV,   • 

kAaOBATOBT  tOUIPNCNT 
NCkTlNS 

A  kCVITATION  HCkTINC 
APPABATUB  POB  TMC  PBCPABATIOH 
OP  UkTBAPuaC  BAHPLCS 
OP  BCACTIMC  MATCaTAkS. 

AB-*oe  *«a       eiv,   i» 

kANlNAB  aOUNBABT  kATCB 

eokkoies 

^kOB  OP  A  BIkUTC 

BusacNstoN  OP  BOkies 

IN  A  kANINAB  OAS  SOUNDABT 

a4.*oi  *a*       eiv,  a 

LANINAB  aOUNBABT  kATCB 
HTPCBBONIc  PkOB 

AN  CSTIMATC  or  THC 
CPPCCTS  or  A  LAHINAB 

touikiaaiun  aouNoABV 

kATCB  oa  TMC  DOBNSTBCAN 
•  AKC. 

Ae-*oi  SIT      eiv,  • 

kANINAB  BOUMBABT  kATCB 
TBANsaOBT  PBOPCBTICS 

aeacouikiBBtun  sooiuh 

IONIZATION  IN  kANINAB 

aeuNeABT  latcbb. 

Ae-*oi  sa*       eiv,  « 


LAM-  WlC 


bkNIHAII    fkO* 

AilALkT  (vnntTRic  Pkoa 

INPIlevCD     MTPCHSeHIC 
k*nlM««    BAKC    C*LCUk*TleMt 
l>lCLUDI»«    HATC    CHCnlfTKT, 

*»-*ei  ii«       Di«i  « 
k*nlH*a  FLO* 

CfTIMATCO  PKO^CRTICS 

er  k.*"lN**  ■AKCI  aiTM 

COUPlCO  ll«Tt  CMCnlSTDT 
AND  OirruSIOH, 

*»-*ei  «**       oi«t  « 

k*N|MATCO  'LltTICt 

mtro'r   contains  rbCiuiOk 

STMCMCTM  DATA  IMOaiM* 

TMC  crrccTs  er  tkh.tca* 

••IM«  ON  tPQIT  AND 
POkTCSTCH  LAHINATCS, 

Ae<-*ei  s«i       ei«.   i* 

kAKIHATtO  PLASTICS 

AMneii 

nCCMANISMt  OP  AMMO* 
PCHCTIIATieN  aCtltTANCCl 
«k«*S  PIHCHRtlNPOaCCD 

pt«sT«e«, 

AD-*ei  lee       oi*.  ** 

CAHOINS  «CA* 

HAnuPACTU'IM*  NCTHOOS 

POaSIHa  OP  TITANlWN 
AIRCRAPT  aHCCkCt 

Ae.*ei  !*■       01*.   I 

LANDINC  aCA> 

KATCHIAkS 

nrcHANtcAk  paoPOTics 

or  HISM  tTRCNSTM  STCCk 
AIRCKAPT  POKetNS, 

AD-AOt  tl*  OIV>    |T 

kAMSUASC 
CMINa 

HACHlNf  •CCOSNITION  OP 

KAHeAKIN  (hINCSC  homostll aslcs , 
o   A0-4ei  e*T       oivi  *» 

tANCUAOe 
SPtCC" 

p*ecccBiHes  op  a  cokkeouiu" 

ON  TMC  SCKANTIC  ■ASIS 

OP  cannuNiCATioN  HCko 

IN  PkORrNCE,  ITAkT, 

scpTCnoca  1**1. 

AD>*0l  !«•  alVa   Jl 

LANTHANUN  CDnPOUMOS 
TANTAkUH  eCBPOUNOS 

STNTHtSIX,  STNUCTUMeS. 
THCNnAk  STASILITT,  ANO 
NASHCTIC  PKOPCKTICS  OP 
kANTMAHUn,  SAnA»IUH,  ANO 
CuNOPlUn  eUTMOTANTAkATCS, 


A0-4OI  ISO 


OIV, 


kASKNS 

ARSCNIC  ALkOTS 

INJECTION  LASCN  STWOT. 

Ae-*OI  0J<)  01*.   <f 

kASCN  "OeUkATIOn  TCCMHIOUC*. 

AO-AOI  **0  01*.   <1 

kASCNS 

PMOTOCkCCTItlC    CPPtCT 

(<lc«eaA*c  poacK  scnchatiohi 

OeuOLC-OUANTUn  CPPCCT 
PDON  NfTALl  IKRADIATee 
■T  A  LASt*  OEAni 
SAIN  E«P»rSSlONS  POK 
CkECTKON  *EAM>PkAtnA 
INTCHACTION, 

Ao-*ei  in  01*1  ■ 

k*SCOS 

nance  PINDIN6 

••NeEnrTE*  PON  «N<j 

NANCCPINOCK, 

AO-*OI  ill  01*.   ■ 


k*sc*< 

SPtCT 


-  NOSCOPT 

RCSEANCM  ON  H|eH-TCnPE*ATUNC 
POkTRENS,  kAtCNS,  ANO 
SCNICONOUCTOKS. 

Ae-*oi  1*1       01*.  <s 

kAUNCMINS 

OPTtnlZATION 

aPTinun  kAUHCHiNft  op 

A  iOOT  INTO  A  NOHIMTCNSECTINC 

HTPCHooktc  oaaiT. 

AO-*ee  «41  B|«a    It 

ktANNINS 

PENCCPXION 

vAkuC  OP  cuiN*  in 

TNA|HIN«  TASKS.kCA«NIHa 
OP  SISNAk  DETECTION. 

<o<-*ei  itt  ■     01*.  «i 

kEAaaiNC 

P«»C><ONET»te« 

iNPoaTANCc  OP  PNOskcn 
hcterocehfitt  to  P«06*AnnlN« 

TMC  TASK  HIENANCMT. 

A0-*0l  <I0  01*.   <• 

kCAaHINS 

»Ckt**lblT* 

PRACTICE  EPPCCTS  IN 
THE  PERPONNANCE  OP  A 
SINPk'  *ISUAk  OlSCRInlNATION 
TASK  ST   iNITIAkk* 
N<f*C  OaSPRvERS. 

Ae-4es  «oa       oiv.  t* 

kCARNINC 

SCHtOUklN* 

PReO*OlklSTIC  ANO  »Aa*RCTRtC 


kCARHiN*  eenaiHAT|ON( 

OP  k"c*b  Joa  SHOP  sCHceukiH* 

ROktS, 

Ao-«oe  «»t       Bi*>  <* 

LCARNINS 

vcasAk  acMAviea 

ceo  I  MS  ANO  USE  OP 

iNpoaitATiON   IN  PaeakCH 

SOkVlH*. 

A0«40l  1*0  01*.   <• 

kCAaNINO 

*ISUAk  PERCEPTION 

CPPECTS  OP  APPECTI*! 

PICTURE  ITinUkI  ON 

THE  kEARNIN«,  PERCCPTIOM. 

ANO  APPECT|*t  SCAkC 

*Akucs  OP  pacvioutk* 

NCUTRAk  aSROS. 

Ao.aei  «ii       01*.  >• 

tirt 

•uPCRSONir  Pkoa 

aINO-TUNNEk  TESTS  ON 
PRESSURE  PICkOS  AROWNO 
AN  EhSINE  air  INkCT. 

AO>*ei  I**  01*.   « 

LI«NT 

NARINE  BIOkOST 

EPPECT  OP  kISHT  ON 
•ROaTN  AND  PHOTOSTNTHCSIS 


OP  CMkORCkkA, 

AO-*et  sii 


01*. 


I* 


klCMT  COnnuNICATION  ststems 

UNOERBATER  CONNUNICATION  STST'MS 
UNOERBATER  VOICE  CONNUNICATION 


BT  SCATTERED  kl*HT. 
Ae>*OS  «IT 


01*. 


klSHT  TRANSNISSION 
OPTICAk  PIkTCBS 

TARSET  VISlatkITT  AS 
A  PUnCTION  op  kl«NT 
TRANSMISSION  TMROUSH 
PIIED  PIkTER  *ISORS. 

AO-*OI  SJ*  01*.   4 

lisht  transmission 
surpacc-ts.spacc 

earth. to'spacc  ihaoc 
contrast  transnittance 
neasurcmcnts  prom  crounb 
stations, 

Ao-4ee  «o«       01*.  as 

kINITERS 

OleOES  ISEHICONOUCTORI 

IA-BANO  CRTSTAk  PROTECTOR, 
AB-4ei  RIB  01*.   S 


kINITERS 
k  BAND 

LOR'NOISE,  k-BANO  CTCkOTRON 
BAyC  OCVtCE  IklNEATORI 
POR  ISOLATION  ANO  0*CRkeAO 
PROTECTION  OP  RAOAR 
PRCAMPklPlENS, 

A0>4el  *SI  Bl*(   B 

kINITERS 

NANUPACTURINB  HETMOOS 

PRODUCTION  CNCINCCRIN* 
REASURCS  ON  TTTRlUN, 
IRON,  fiARMET  SPHERES 
POR  USE  AS  POaCR 
LINITCRS, 

AD.40I  era  aiVt     • 

klHC  SPECTRUM 
CARBON 

THEORETICAL  DETERMINATION 
OP  THE  ISOTOPE  SNIPT 
IN  THE  SPrCTRUM  OP 
TNE  CARBON  ATOM. 

AO-400  BB«  •!*•   a 

kINC  SPECTRUM 
PICLO  THCORT 

DETERMINATION  OP  SPECTRAL 
kINE  STRENCTM  BT  THE 
CIPAnSION  CAkCULATION 
METHOD. 

Ao-4ee  BBS       01*1  * 

kinear  procranmins 
nanacEmEnt  plannins 

PROJECT  SCHEOUklNS  USINS 
HCTaORKS, 

A0>4ei  IRI  BIV.   II 

kINEAR  STSTPnS 
CONTROk 

RESEARCH  IN  THE  CONTROk 
OP  COMPkEX  STSTEMS  -PARTIAkkT 
OBSERVABkP  HARKOV  PROCESSES. 

AO-401  ISO  DIV.    I* 

CONjUCATC  POINT  CONDITION 
IN  THE  CALCULUS  OP 
VARIATIONS  POR  A  CENERAk 
CONTROL  PPQBkEN. 

AO-401  S«*  01*.    If 

OPTIMAL  HUkTIPklCAT|*E 
CONTROL. 

AD-401  SJ4  •!«.   I* 

kINEAR  STSTENS 
CONTROk  STSTEMS 

OPTIMAL  SINSUkAR  SOkUTION 
POR  kINEAR,  MUktl'INPUT 
STSTENS. 

Ao-4ei  ITT       aivt  I* 

kiPIOS 

METABOLISn  ANB  NCCHAH|SH 
OP  DESTRUCTION  OP 
THE  PORHCO  EL(l4CNTS 
OP  THE  BLOOD. 

40-4BI  1*4  DIV.    I* 


ktrlM 

(OkVCNT  ACTION 

BCTCRNIHATION  BP  SOLUBIklT* 
BP  NCOH  IN  BATCR  AND 
(ITBACTCB  HUNAN  PAT, 

AO-BOI  40*  01*.    I* 

kiaUKPiCO  SASCS 

HCklUN 

HUCkEAR  RESONANCt  IN 
klOUlO  ANO  SOklB  HCklUNI 
NASNETIC  SUSCCPTiaikITT 
ANO  SPIN-LATTICE  REk*>AT|aN 
TIMES. 

40-401  %%t  01*.   •* 

tiaucpice  BAscs 

NTDROSCN 

tro-pmasc  kiauio  HToRoacN 

PUNPS  POR  SPACE  APPklCATIOHS, 
AO-401  014  01*.    II 

klBUID  JETS 
ANPklPIERS 

PAPERS  PRON  A  STNPOSItW 
ON  FLUID  AMPLIPIC4TI0N, 

AD-401  I**  OIV,   « 

PAPERS  PRON  A  STHPOSIUM 
ON  FLUID  AMPLIFICATION, 

Ae-401  foo       DIV.  a 

PAPERS  FROM  A  STHPOSIUM 
ON  FLUID  AHPLlFIC*TIOM, 

A0-4ei  SOI       6|*.  a 

klautO  NETALS 
MtAT  TRANSFER 

klBulD  METAk  BOIk|N« 
MEAT  TRANSFER. 

AO-AOI  OTR  01*.   If 

kIBUID  NCTAkS 
NCRCURT 

NEB  TCCMHlauCS  FOR  NCASUB|N« 
THE  SCLF-RIFFusION  COCPFICICNTS 

OP  LleUieS  TESTED 
alTH  LIOUID  HERCURT. 

AD-401  OIT  01*.   If 

kIBUIDS 

I-RAT  ABSORPTION  ANAkTSIS 
COHPOSITIONAk  ANAkTSIS 
OP  N  COHPONCNT  FOIL 
AND  kIBUlO  STSTENS 
BT  I-RAT  ABSORPTION, 

AD-401  Ifl  01*.   If 

LISTERIA  MONOCTTeSCNCS 
RADIATION  EFFECTS 

EFFECT  OF  CHRONIC  6AMMA 
RADIATION  ON  AIRBORNE 
INFECTION  OF  MICE  BITN 
klSTCRlA  MONOCTTOSCNCS. 

AO-401  0*1  01*.    |4 

kl*ER 

CEkkS  iBIOkOaTI 

EFFECT  OP  PARTIAk  MCPATECTOnV 
ON  ONA  STmThESIS  ANO 
MITOSIS  IN  NETEOROTOPIC 
PARTIAk  AUTOSRAPTS  ON 
RAT  kl*CR. 

AO-401  ISS  BIV.    14 

kOAOIHS  INECHANICSI 
CTLINORICAL  BODIES 

THEORETICAL  CALCULATIONS 
FOR  RADIATION  FROM 
kOBAR  HOOFS  OP  CTklNORICAk 
SHELLS  UNDER  POINT 
kOADINt, 

AO-401  IBI  0|V.   If 

LOaiSTICS 
ABSTRACTS 

ABSTRACTS  OF  THESES 
SRADUATC  LOSISTIC  CkASS 
BRA. 

AO-*a«  aal  DIV.    I* 

koa  PRcauEMCT 

PARAHETRir  AMPLIFIERS 

kOa  FREauCNCT  PARAMETRIC 
AMPklFlCRSt    lOkE"  TCRNINATIONS 
POR  BROADBAHOINC,  EIPCRINENTAk 
CIRCUlTRT  ANO  PARAMETRIC 
UP. CONVERTER, 

A0-4ei  ITS  0|V.   I 

kOa-TEMPERATuRE  BATTERIES 
PERFORHANCC  I CNC I NEER INC  I 

kOa  TEMPERATURE  OPERATION 
OF  BATTERIES. 

AO.401  f*a  OIV.   T 

kUBRICANTS 

FkAHNABIkITT 

NONFkAMMABkE  HTORAUkIC 
FkUIOS  AMD  kUBRICANTS. 

AO-401  4TT  OIV,    |R 

kUBRICATION 

SPACE  PROPULSION 

kUBRICATION  RESEARCH 
AND  TEST  METHOD  OEVEkOPNENT 
POR  AEROSPACE  PROPUkSIOH 
STSTEMS. 

AD-AOe  ««<  Bl*.   IT 


kUNINCSCENCf 
SPECTROSeOPT 

PREPARATION  OP  P-TTPE 
CADMIUM  TCLLURIBCI  LUN|nESCENCC 

In  ii-iv  compounds, 

A0-4ei  4TR       ei«.  If 

NACHInE  shop  PRACTICE 
tCNCOULlHB 

PROBABIklSTIC  ANB  PARAMETRIC 
LEARNINS  COMBINATIONS 
OP  LOCAL  JOB  SM8P  SCHCBULINB 
-  Ltl. 


BULt 


AO-BBB  •4S 


•  }». 


•* 


m-it 


NATmEHATICAL  ANAkTSIS 
MACNCTIC  RCCORB-RCAB 

sss":5fcki?iiiir'""'  ""••" 

AO-401  ill  siv.   je 

NABNCTONTBRSOVHANICS 
•TABIkITT 

ITABILITT  OP  PLOB  BCTBCCN 
CONCCNTRle  CTklNORICAk 
■"■'J*?;  l\l*    »  CIRCULAR 
NASNETIC  PIEkO. 

AB-4BI  oW  Bl*.   « 

NASNCTSMVOROOTNAM I CS 
TEST  PACIIITIES 

LsNC  LIFE  CkOSCO  kOOP 
NNB^JesEARCH  and  OEvIkOPNENT 

Io-40l  ISS 


OIV. 


If 


NASNETROHS 

PoacR 

„  •lySI  •"•  CORRtCTi»N 
OP  SPURIOUS  PBBER  OUTPUT 
IRK4KRA  MABNCTRONI. 

•0-401  RRS  BIV,   B 

NASNCTRONS 
I  SANO 

CONSTRUCTION  AND  R.  P. 

TCSTiNC  OP  c,  a,  i-baAo 

VBkTASC  TUNAikC  NACNCTaaNS, 

AO-*ei  S«<  BIV.   S 

NAINTAlNASItITT 
BCSICN 

HAlNTAINABIklTT-.A  PRIHCR 

IN  ocsiSNiNB  Pea  profit. 

A0-*ei  OBO  •{*.   (4 

"•l"!!!!*"**  EBUIPNEBT 
SUIDEO  MISSILES 

oetailfd  test  rebuiremcnts 

POR  aS'lJlB  MINUTEMAN 
MAINTENANCE  CROUND  EBUIPNENT, 
PICuRE  A  lnflT  TEST  ' 

SET.  ELECTRICAL  PORER 
AN/«,N.|||    EVALUATION 
TEST  PROBRAn. 

AD-BOI  014  BIV,    It 

NAINTENANCE  EOUIPNCNT 
POLAR  REGIONS 

CRECTIRN  OF  A  PBRTABkC 
SHEkTCR  FOR  NAINTENANCE 
AND  RCPARI  OF  CONSTRUCTION 
EBUIPNENT  IN  PIONEER 
POkAR  CANPS. 

AO-401  171 


01*. 


I* 


NANASENENT  rNBlNEERINB 


ECONOMICS 

.-..*?t!^Il'  '"OOUCTION  FUNCTION 

AND  ITS  CCONONIC  IMPLICATIONS! 

PLANNINO  AND  CONTROL 
eP  INDUSTRIAL  OPERATIONS. 
A0-40e  «44  01*. 


14 

HANAefHCNT  PNClNEERINC 

RESEAiCM  PROCRAN  AOM t N | STRAT ION 

POSSIBILITT  OP  UTik  tINC 
AEROSPACE  MANASENENT 
TECNNIauES  IN  OTHER  INOUfTRlSS. 

NANNCD  SPAcrCRAPT 
USSR 

foVICT  ACCOUNT  OP  TNC   ■■ 
PklCHTS  OP  vOSTOK-f 
ANO  vesTeK.4. 

AO-401  OTB  Bl*.   se 

NANOMETERS 
BESISN 

— -Si?5k£:*JIi'-''**''  <i"*»c»iioN 

NANONETCRS  FOR  NEASURINC 
kOa  ASSOkUTE  PRESSURES. 

AO-401  tie       ii*.  JO 

NAHSNETERS 

PRESSURE  BASES 

...Si'"  *»CUUN  NEASURINC 
INSTRUMENTATION  ANO  METHOOekOaT. 
AO-AOI  SS4  Dl*.   JO 

NANUFACTURINC  METHODS 

NETEOROLOSICAL  BALLOONS 
PRODUCTION  ENCINEERINC 


NCASURE  FOR  MANUFACTURE 
OP  NCTEOROLeCICAL  BALLO 
TTPE  Nk-f<t  I   lUH. 


AO-401  4T* 


OOHS 


OIV. 


NANUFACTURINC  METHODS 
OUALITT  CONTROL 

•UCCEOtZEO  HICROBAVE 
JU'VEii!!*  I*'*"  PRODUCTION 
ENCINEERINC  NEASUREB 
PROCRAN.— DATA  SMECTt 
AND  CHARTS. 

AD-401  ««•■  01,    a 

RyCCEDIZEO  HICRORAVE 

E'-"c^sji:?«;":j:.::?s-"'- 

AD-401  <I44  01*.   B 

HANUPACTU*|NC  NCTHOOS 
RESISTORS 

-..r"2?"£Ii»"  e"«INEER|NC 

r?ijs  '.T'*  •"*'♦  •«ti*oikiTv, 

AO-CBI  410  01*,   B 


NANUFACTURINC  METHODS 
TANTALUM  CAPACITORS 

PrSOUCTIOH  EN6INECBIHB 
NCASURE  FOR  |HPR0*C0 
RtLIABTLITT  OP  SOklB 


TANTALUM  PkCCTROkTTIC 

Capacitors, 

AB-401  aaa       •!«.  « 

nappinc 

MARS 

,-,"£!£!"£!;  •l"«eT«B  TOBABB 
THE  PROOUCTION  OP  A 
NAP  OP  THE  ViSIBkC 
PCATUREf  OP  MARS. 

AO-401  4*R  »|«.   a 

MAPPINC 
NOON 

OCVEkOPnCNT  OP  TNC 
kUNAR  TOPOCRAPmT  into 
IPHERICAL  HARNONICS. 

AO-401  IJT  BIV,   t 

NAPPINC 

•TATISTICAL  ANALTSIS 
..  *T»TISTIeAL  ANALTSES 
OF  OCEAN  TERRAIN  ANO 
CONTOUR  PLOTTING  PROCCOuRCt. 
AO-401  SSS  01*,   I 

NAPS 

COLORINC 

...APPLICATION  OF  OTNARIC 
PROCRANHIHC  TO  THE 
COkORINC  OP  NAPS. 

AO-401  OTT  Bl*.   < 

MARACING  STEEk 

FRACTURE  (MtcMANICSI 

STRESS  CORROSION  C«ACK 
IN  IBS  NICKEL  MARACINC 
•TCCL,  LOa-ALLOT  HARTCnSITIC 
STCEL.  AND  A  HOT.RORKEO 
BIC  stcCL, 

Ao-4e«  B«a       01*.   IT 

NARACING  STECL 
NCTALLOCRAPht 
steels'""*^""  "'  IKI-CR-NB 

AO^BOe  «J<|  Dl*.    |T 

NARASINC  STECk 
aCkOING 

TESTS  OF  S  NI-CR-MO-* 
STEEk  BEkDMENTS. 

Ao-4ee  «si       01*.   IT 

NARACINC  ITEEkt 
NICKEL  AkLOTS 

CRITICAL  STRENCTM  INTENSTT* 
PARAMETER  OF  A  MARACINC 
BTEEL  AS  INFLUENCED 
OT  SPECIMFN  TTPE  ANO 
THERMAL  ANO  MCCMANICAk 
TRCATNCNT, 

AO-401  SIT  01,,    ,T 

NARACINC  STCCkl 
TOUGHNESS 

EFFECT  OF  SPECIAL  AOOITIONS 
ON  THE  NOTCH  TOUGHNESS' 
OF  MARACINC  STEEk, 

AD-400  «JI  Bl,,    |, 

t^.^^VmW.l     "  COMPOSITION  ON 
THE  TRANSFORMATION  CHARACTERISTICS 
AND  TOyCHHESI  OF  REkO-HEAT-AFPECTie 
lONES  IN  NI-CR.MO  STEEkS.       "•■»0 

AO-400  asj  ;,;,    ,, 

NARACINC  STFEkt 
BEkOINC 

...-7*i5i"!  e"AR*CTER|STICS  OF 

IINI-SCR-SnO  NARACINC 
tTEEk  -I. 

aO.400  «J4  01,     ,7 

acLDINC  CHARACTCRISTlCS 
ap  MARACINC  STCtk. 

AO-400  *ST  D|«,    |T 

NARINC  BIBkOCT 

CONTROkkCD  ENVIRONMENT 

CONSTRUCTION  AND  OPERATtON 
JI.!  eOJTINUOUS  evnironhental 
ENRICHMENT  APPARATUS  FOR 
NARINE  nICROORCAHISHS. 

A0-4ei  404  Bl«,   14 

NARINE  BORERS 
•IBklOGRAPNICS 

BIBklBSRAPHT  ON  TNC 
CROBTH  ANO  CONTROk 
OP  NARINC  BORCRS  AND 
FBUkCRS. 

AO-401  <Sf  OIV.    |R 

.,,BIBkl08RAPNT  ON  MARINE 
BORING  ORCANISHS  AND 
THCIR  CONTROk, 

AO-401  isl  DIV,    |« 

MARINE  BORERS 
PEST  CONTROk 

HARBOR  SCREENING  TESTS 
OF  MARINE  BORCR  INHIBITORS 
USCD  TO  PRESERVE  ROOD. 

AO-400  VIS  BIV.   la 

MARINE  CCOkOCV 
NCkicO 

•>  W.*i\lV     •"»  FETROOBAPNT 

OP  THE  CAMPECHE  LITHIC 
BUITC,  ruCATAN  SHCLP, 

"Ciice. 

a6-*0I  lis  DIV.   I 

NABS 

NAPPING 

.„."*"ARCM  OIRCCTCO  TOBABO 

TNC  PRODUCTION  OP  A 

r!r  •!  I"'  VlfllLC 

PCATuRCI  OF  NABS. 

A0-4el  4IR  01,,   ( 

NARS  PROBCS 

I'aCe  stations 

—  ?*;•-•  ""»»«'LANCTART 
BTATIONII  OCSCRIPTION 


IB4t 


MAO -MAT 

OF  TMC  INTCRPkANCTART 
TRAJCCTOBT,  INSTBUHCNTATION 
CNvlRBHHCNtAk  CONDITIONS, 

AD-401  sea       DIV,   n^ 

NAtCBS 

ACOUSTIC  PROPCrTIE* 

AnPktPTING  ACOUSTIC  NASCRtI 
PNOnON  INTERRACTIONS  IN 
CBTSTAkS, 

AO-401  e«s       ei«.  If 

NASS  SPCCTRONCTCRS 
PEASIBIklTv  STUDIES 

MASS  SPECTROSCOPIC  BCTCBN|N«T|eN 
OF  CMEMICAk  SPCCICS 
PRCVAkCNT  IN  A  PkASHA 
JIT. 

AO-Aoe  *a4       BIV.  IS 

MASS  SPCCTROSCOPT 

COkLOIOS 

OCNERATION  OP  CHARSCD 
COLLOIO  BEANS. 

AO-401  J*«  BIV.   Sf 

NASS  SPCCTROSCOPT 

EOUATIONS 

ANALTTIC  SOLUTIONS  OP 
THE  FLICHT-TIME  SHIFT 
EeUATION  AS  APPLIES  TO 
ION  DISSOCIATION  IN 
THE  DRIFT  TUBE  OF 
A  TIME. OF. FLIGHT  NASS 
•PCCTROMCTER, 

AO-AOI  440  OIV.   If 

NASS  SPCCTROSCOPT 

RADiePREOUCNCT 

RADIO. FRESUENCT  NASS  SPCCTRO' 
METRTI    APPLICATION  TO  UPPER 
ATNOSPHERF  ANO  SPACE 
RCSEARCH, 

AO-AOl  SSS  OIV.   I 

NATERIAL  FORMINC 
NETALS 

BASIC  PARAMETERS  OP 
nCTAL  BEHAVIOR  UNOCR 
MICH  RATE  FORMING, 

A0-4ei  |<e  OIV,    IT 

"ATCRlAkS 

BRITTkCNCSS 

HCCMANICAk  PROPCRTICS 
OP  BRlTTkC  MATCRIAkS 

'"  '•!;•':£?"'"'"'"'  APPLICATIONS, 
AD-401  S70  OIV,    \\ 

NATCRIALS 

RADIATION  CHCMISTRT 

INDEX  FOR  ABSTRACTS 
ON  THE  EFFECTS  OF 
RADIATION  ON  METALS. 
CERAMICS,  ORGANIC  AND 
INORGANIC  MATERIALS, 
AND  CkCCTRONie  OCVICCS. 

AO-AOI  4<IJ  ii,,   10 

CPPCCTS  OP  RADIATION 
ON  NCTAkS.  CERAMICS. 
ORGANIC  A«e  INORGANIC 

deJiccs'"*'  *"*  ««-«eT"«*ic 

AO.iei  •«!*       01*.  so 

NATHCMATICAL  MODELS 
STOCHASTIC  PROCESSES 

JTOCHASTIC  PROCCSSES  AMD 

TNCIR  REPRESENTATIONS. 

A0-4el  SII  01*,    IS 

MATMCHATICAk  NODCLS 
BTSTCNS  CNGINCCRINC 
»  IS5J5"  •  •INI'AL  THCORT 
OP  STSTCNS.   MOOCLS 
OP  SuBSTSTtRS. 

AO-400  atT  01*.   IB 

NATMCNATICAL  PREDICTION 
OCCISION  TmCORT    ' 

RCSCARCM  IN  ThC  control 
OF  CONPkCl  STSTEMS  -PARTIAkkT 
OBSCR*ABkC  MARKOV  PROCCSSCS. 

AO-401  ISO  BIV,    IS 

NATMCNATICAL  PREDICTION 
ERRORS 

A   PROGRAM  FOR  PLOTTING 

ISS  !£!.'Sb?«*^""  '«»ICTIONS 
AND  ANAkTIiNC  TNCIR  ERRORS. 

AD-401  JRT  OIV.   » 

NATMCNATICAL  PREDICTION 
TARCFT  RECOGNITION 
.-  '"'OICTINO  THE  OIPPICULTV 
OP  kOCATING  TARGETS 
PROM  JUDGMENTS  OF  IMAGE 
CHARACTERISTICS. 

Ao-*oi  ITS       OIV,  ao- 

NATRtI  AkSCBRA 
FACTOR  ANALTSIS 

..  y'tt-OAT  FACTOR  ANALTSIS 
•J^;"Ul-T|  TRAIT-MULT  INlTNOO 

Aoi*oi  oia       OIV,  IB 

NATRII  ALGEBRA 
HTORoDtNAHICS 

—  .*'II'-i'*^"*'  •'  ^"^  OAktBKIN 
METHOD  TO  SELP.AOJOINT, 
NON-POSITIVE  DEFINITE 
CIGENVALvr  PROBkCNS  IN 
MTOROOtNAMIC  STABIklTT. 

AO-AOI  107  i|,,   a 

hatrii  alccbra 

NEASURt  TMCORT 

SEkECTPO  TOPICS  IN 
MARKOV  CHAIN  TNCORV, 
aiTH  AN  APPklCATION 
TO  NARKCTINC, 

AO-401  aie  OIV.   If 


MAT-MK 


V 


NUnC«IC*L    *N«LVSI* 

aCMC"*ltIID    SC*TTC*|NC 

ntTnii  *M«tTSit  or 

■*«C«Wiet  ftlSCOMTINUITT 

iio-4ei    iJi  ei«t     • 

oMceMiL I z Ins  «p»«e« iii*TteN 
roil    iMMenneCNCouf    tukIulOCCi 
*B-*OI     (*«  BlV.        « 

MATIIK    *L«CBI>* 
SC/tTTCRINC 

NoOnALlZATIOH    or    TMC 
XeoTTCRtNS     XATKIX     TO 
CanP|,Cll    N-POKT    LOAD 
NCTaOKKS, 

*0-*ei     IS7  BIV,        If 

nc«su«|K«  orvicct  ickKCT«ic*L  *Ne  Ckrcr 
rtueactcittcc 

ncitunmcNT   Of   rtuertcscCNce 

DUUATION  alTH  *  •»M*tC' 

rkUoaonCTm, 

'  *o-4eo  ttT         DIV.   *i 

nc*su«iH«  Devicfi  iiteeT«ie»L  »"o  eter 

OCSICN 

■toiiAL  Dtvicc  re* 

eCTC*HlW|N«  TMC  NOOULUS 

or  tL»iTiriTT  or  «T«e«»-«ewit' 
*e-*oi  oil       DIV.  J" 
Bt»»u«i»«  orvieei  iftceT»ie»i,  •  CktcTRo 
°"i8oitt"»  or  ttrcTBie 

INfTKUnCMT  eONSTRUCriON, 

*e-40i  s«l        eivi   I" 
neASuniNS  o»»ie«»  (ei,«eT«ic»i.  •  eLteT«o 

■•N6C  flMDINS 

**N6CnrTeri  row  ■"*! 
«e-*oi   tsj  ei».     • 

flC*T 

6«nH«     HATS 

tmcji   or    i»«»Di»Tiod 

ON    fl€»T    r»oTeiii, 

Ae-*ei    SOS      •  oi«i      I* 

Mt*T 

raesciiv*TioN 

STUOT  or  HI*?  e«ilT»»Cf 
TO  ocrtKnlNC  ncANt 
or  THCI*  CONTHeL. 

•e-*OI     0*J  BIV,        |4 

mCCMANICAL    iiAVtS 
tL»ST IC IT» 

»rrLie»TI0»    or     INTICKAk 

■  ernf sc"T«TioH$  or  Bi»rL»et«««;T 

POTtMTIALS  IN  rt»»TO-DTN»me*. 

*o>40i  ear       BIV,  »* 

MECHANICAL  "AVCS 

rLuio   BTM»Hie   mortJTiei 

C*AVITV  CAVCS  OUC  TO 
A  rOINT  BISTUKBAMCr 

In  a  rLANr  mcc  suKrACK 
rto*  or  sTKATirite 


H«TA».tO«ll»P»T 

IIA*A«|M«  STCCLt 

crriCTS  or   cenretiTioM  on 

TNf  T»AN«rO»BATION  CHA*aCTC* I 4T I  CI 
AND  TOuOHNfit  or  ■CLO-HCAT>ArrCCTCB 
lOMO  IN  NI.CR-nO  STCClS, 

AO-AOe  *JJ  BIV,    I* 

NCTALkUNSV 

HiSh.TKN^CHATUNC  NttCANCH 

H|«H-r*CtlUII(  MI«H-TCN»INATU«I 


FLUInS, 


nCLTINO 

lasonatort  couirntNT 

A  lCVITATION  NCkTINS 

APrA»ATus  ran  thk  mCPANATieM 


or  ULtxAruKC  SAnrLC< 

or  NCACTINO  MATCNIAkS, 


Ae-*ee  <*• 


BIV, 


l» 


nCKCUOT  COnPOUNBI 

ruNCtciocs  _  _._ 

BISLIOSNAPHT  ON  MCKCUNIAL 
r«E$E«VATIVl*. 

AB-AOt     t«T  DIV,        to 

NCTAtOklSN 

C«TTH«eCTTCS 

nCTAOOLISn    AND    nCCNANISK 
or    BHTNUCTION    Or 

TMC  roiiNce  clChChts 
or  tnc  ■lood, 

Ae-4el  144  BIV,    |4 

nCTAiOklSN 

NAoiATiOM  crrccTi 

KABIATION  BIOCMCNUTWT 

AD-««I  m*  DIV,   |4 

HCTAL  COaTINC* 
•IBLIOCNArMICl 

BIlLloeilAPMT  ON  CONNOtlON 
•CStSTANCC  or  CADNlUn 
COATINftS,  ., 

«D-4il  *«N  DIV.    f 

nCTAl,  COATINOS 
SrNATf 

SIOLlOeNAPHT  ON  SPNATCO 
nCTALLiC  eOATINSS  ro* 
rCNKOWS  NrTALt, 

AO-401     J0<  DIV,        |T 

SU^oioNie    CHANACTC'ltTICf 

CAPTunr  eocrriciCNTf  ano 

tMBO     «T«UCTU»e    F0« 
A    kleUID-HCLlUn    ANO 

kieuie>NCON.cBOkCo  cuToPkATc 

IN  A  NACM  a  kOa  OCNSITT 
Al«  STKCAII, 

A6-4ei  >74  DIV.   « 


NCTAkkOO**^*** 

NASXaiH*  iTcck 

cvAkUATioN  or  JNI>C«-n« 

trcekf. 

AS-4ea  «>«       eiv. 


nCTAkkUNOV, 

AD-40e  ««f 


ei«i 


»» 


nCTAkONOANIC  COHPOUNOS 

PcaoeccNct 

tkCCTaicAk  crrccTs  in 
rcaaecCNCi  HAkOStNATiON 

ANB  HTOaBMAkOSCHATION, 

or  viNYk  rcaaecCNCi 

NCTAkATlON  or  AkKVk 

rcaaeccNCS, 

A0-4ee  «4«        DIV.   a 

NCTAkOacANIC  COHPOWNOS 

PskTNcaf 

kAac  or  POkvcoe*o|NATiON 
ANB  NCa  ceoaoiNATiON 

POkVNC"*. 

AD-4oe  ««T       eiv.  a 

NCTAkS 

coaaeciON 

•IBklOeaAPMY  ON  NICaBBIAk 

ceaaesiON  or  ncTAkt, 

aB-AOI  I«7  B|V.    |T 

NCTAkS 

suarAcc  pPoPcarics 

SuaPACr  POTENTIALS  ANB 
INBUCCb  P0LA«IIAT|0N 

IN  NONPOLAP  Ltouios  Aosoaace 

ON  NCTALS, 

AB-401  laa       DIV.  a 

nCTEoaiTES 
T»|TIU« 

TRITIUM  BETCaNlNATIONt 

IN  ATHOSPHcaic  eAtcs 

ANB  nETEOPITES. 

AB-401   l<«  BIV,   * 

NCTtoaokoSirAk  OAkkoeNS 

NANUPACTUPINC  nCTHODS 

PWODUCTION  ENelNECRINC 

ncAfuaE  roa  NANurACTuaE 
or  NETteaekOOicAL  BAkkooNS 

TTPf  "k-*«l   I   l«". 

AO-401  47«  BIV,   t 


RCTEOaokOOl 
TESTS 

STuBT 

INSTNunEN 

STSTjNS  S 

70.110  UN 

AB-4S 

nCTceaoLoCi 

NTOaoDTNA 

NESEAP 

ANALOGUES 

nETEoaOLO 

A0>4e 


CAL  INSTauNCNTS 


er  NETCoaokoaiCAk 

TATION  ANB  TEkENETNT 

uiTABkE  roa 

AkTITUOE, 
I  «BJ  DIV,   < 

CAk  PhENBNENA 

"les 

CM  ON  HTDaOOTNANie 
or  kANSC-SCAkE 

elCAL  PMCNOntNA, 

I  001  OIV.   < 


nCTEoat  AT  40-cn  ■avclknstm. 

PART  III   SMOaCR  NCTIOR*. 

AB-401  fit  •!«•   • 

NCTCaS 

PANE.   BOARBS  ICkCCTaieiTTI 
PROBUCTION  ENSINEERINft 

HEASuNE  ren   rugsebiieb 
TAUT  BANS  Suspension 

PAHCk  NETrRS, 

AD-4BI  OBI  OIV.   7 

nCTCRS 

PRODUCTION 

cXpaBILITT  ANB  rACIklTKS 

TO  hanufacture  Rucctoizce, 

TAUT-BANO  SUSPENSION, 
R.C  IRON  novlNS  IRON 
VANE  NETE»S. 

AB>40I  a«|  OIV,   *« 

METERS 
VACUUM 

NIGH  VACUUM  nCASuaiNG 
IHlTaunCNTATION  ANB  nETHOOOkOOV, 
AD-40I  fS4  DIV.   JO 

nClICO 

NARInC  GCOkOGT 

PETaOkOOT  AND  PCTaOGRAPMV 
or  THE  CANPtCHC  kMNIC 
SUITE,  TUCATAN  SHCk^, 
NEIICO, 

AB>4ei  tl»  DIV.   I 

bibliograPht  on  AEROnltROOtOkOSV 
A0-40I  lOO  OIV.    14 

nlCROllOkOOT 
PETROkCUn 

HICROBIOkOGICAk  ACTIVITItl 
IN  PETROkEUn  AND  PETROkEUN 


HCTEOROkOOICAk  SATtkklTES 
PHBTSGRAPHic  EOUIPhENT 

APPklCATION  or  PHOTOGOAPHie 
PMSTOHCTRT  TO  CkCCTRONIC 
oibplat  STSTENS. 

AD-401  4JI  DIV.   I 

nCTEOROLOGT  - 
ABSTRACTS 

ACTA  HETCOROkOGICA  SIMiCA, 

lasa,  vokt  l«,  NO, 

II   TABkE  or  CONTENTS 

amb  abstracts 

AD>40I  aOl  DIV,   t 

nCTEOROkOGT 

alBklOGRAPHIES 

SOVIET  nCTCOROkOGT  AND 
CklNATOkOOYI   COHPIkATION 
or  ABSTRACTS  ANB  ANNOTAtEB 
BIBklOGRAPHT, 

A0>40l   lil  BIV.   I 

ABSTRACTS  PROM  'ACTA 
NETEOROkOGICA  SINICA*, 

Ae.4el  RBI  DIV.   t 

"SJKcVSSJ  ATMOSPHERE. 

OPTICAL  PHENOMENA  IN 
PkANETART  METEOaOkOOT. 

AB-4ae  ail        Div.   < 
nlTcoaokoCT 

■'"Selection  or  TEaniNAL 
SITES  roR  transoceanic 
buct  propapation  MEASUNEMENTS. 
aB*401  142  B|V.   a 

TMC  COMMUNICATIONS  POTENTIALITIES 
Sr  THE  TRABE  aINB  >;»«"•'••• 
DUCT,  ANALTSIS  Or  PROJECT 
NCPTuNC  DATA, 

A0-40t  14)  BIV.   B 

aCCOMHCNDCe  INSTRUMENTATION 
rOR  TRANSOCEANIC  BUCT 
PROPACATIBN  MEASUREMENTS. 

AB-401  i4a        OIV.   a 

MCTCORS 

HEIGHT  riNBING 

BEPENBTNCE  or  METEOR 
HEIGHT  ON  SOLAR  ACTIVlTTt 

PHOTOgNAPHIC  ANB  MATHEMATICAL 
ANALTSIS,  _,„     - 

A0-4ei  fa»  OIV.   » 

HCTCOaS 

RADIO  AltaoNOMT 

aABIO-CCMB  STUBIES  Of 


paoeuCTS. 

AB-4BI  »n» 


BIV, 


I* 


NICaOMETCeaBLOCT 

LIGHT  TBAMSMISSION 

VISUAL  acSOLUTION  ANB 
BPTICAk  SCINTILLATION  OVCa 

SNoa,  ICE,  ANB  raoZCN 

CROUNO, 

AB-40e  «a4  BIV.   «f 

MICROMCTCORBlOGT 

RESEARCH  PROGRAM  ABM  I N | f TRAT I  ON 
MICROMrTEOROLOGICAk  RESCARCM 
PROGRAM  ANB  ITS  APPklCATIBH 
TB  HiklTART  0PERATI6NS, 

AB-4el  e»*  DIV.   • 

nlCROnlNATuRIZ«T|ON  iCkECTROHICSl 

rcAsiaiki7T  STUDIES 

MICROMINIATURE  PROGRAMMABkE 
kOalC  EkEMENTS, 

Ao-401  0*4  D|V,   JO 

HICaOOaGANISMS 
BiBLIOGaAPHIES 

BIBLIOORaPHT  on  MICROORSANISNt 
APrECTING  PETROLEUM  ANO 
PETROLEUM  PRODUCTS  INCLUBINB 
REPoaTS  ON  SUkFATE-REDuCING 


BACTEBIA. 

AB-aei  t«o 


OIV.    l« 


NlcaeoRGANMMS 

BEGRAOAT ION 

BIBklOCRAPMT  ON  DCGRAOATtON 

or  poltivintl  CHLOaloE) 

BT  SOIL  HICaOORGANISMS, 

AO-AOI  ZBf  0|V.   la 

ANNOTATED  BIBLIOGRAPHT 

BN  OPTICAL  SYSTEMS 

MICROBIOlOCT, 

AB-401  104  BIV.    la 

MICROORGANISMS 
PLASTICS 

BIBLIOGRAPHT  ON  RCSISTANCC 

or  PLASTICS  TO  Micaeoa«*NitM«, 

INSECTS,  aoDENTS  ANB 
OTHER  PESTS, 

AB-4ei  ioa        DIV,   |R 

MICROORGANISMS 

RADIATION  ErrCCTS 

BIBLIOGRAPHT  OH  H| CROORGAM I  in 
CONTROL  BT  IONIZING 
RABIATION, 

AB-4BI  lai  OIV.    I* 

nicrobavc  AMPkiricas 

EkECTaoMAGNCTIC  PUkSCS 

GCNEPATION  or  EkECTRSN 
BEAMS  ANB  THEIR  INTERACTION 
BITM  ciaCUITSI  APPklCATIONS 
IN  MICROaAVE  POaCR 
6CNCRATI0M  ANO  AnPk I f I C AT  ION, 
AO-ABI  IS<I  BIV.   • 

HicaeaAVC  AMPkiricas 

EkECTaOMAGNCTIC  PUMPS 

OPBIT  PUMPING  PMENOMCHA 

IN  CtClOTPON  nave  PAaAMCtaiC 

AND  STCMRSNOUS  RAvE 

BC  PUMPEB  AMPLIFIERS. 

A6-40I   lai  BIV.   a 

DEVEkOPHENT  or  A  KU-BANO 

caossEo-riEkO  AMPkiriEa, 

AD-401  Of4  DiV.   a 

mcaoaAvc  AMPkiriEas 

KkTSTROHS 

Investigation  er  kiHcAa  ream 

ANB  NCa  CONCEPTS  OP  MICROaAVC 
POBEa  SENERATION,   PART  I, 

REDUCTION  or  SPURIOUS  OUTPUT 
SIGNAkS  IN  HIGH  POaCa  xkTSTaeN*. 

PANT  II,   A  STUOT  or  SPACE-eHA*«C* 
■AVE  PROPAGATION  AkONG  A 
PCaioOICAkkT  VABtING  EkECTRBN 
•  CAM, 

40-401  ISJ        Btv,   a 
nicaea*vc  tae  clcctbon 


Ni-ao 


Man  intcractioms  iitm 

A  PIrITE  PkASMA, 

AO-401   )4J  ,|»,    a 

STATUS  OP  TMC  MATSTaCK 

*Ie*u?J""*"  *"»«""» 

AB-4io  ««e  B|V,   • 

NICROaAVC  CaulPMCNT 
OCkAT  LINES 


il 


tAT  LINES 

Ni;'S"2"iJ*  »eeutTie  oclat 

;«.*N0  aCkATCB  ACTIVC 


VICES, 

AB-ioi  S44  BIV,   a 

Dcv?jcTA:s*ss:5?„i-  ".•"••*•• 

CkCCTRONICS, 

AB.48I  4j*  OIV,   a 

"'£.*2"*X*  iOUIPMCNT 
CkCCTWeN  TUBES 

STUDT    AMB    eBaaiCTieit 

or  SPuaious  PoSca  eutP^T 

laRiJu.!*  MAONETaONl, 

aO-401  <<s  BIV,   • 

"'£?554?*  «OUIPMCNT 
MATCWIALS 

anTsics  er  rcaaoMABNCTIc 

ANB  rCRRorLECTRIC  MATERIALS 
■ITH  APPLICATIONS  TO 
SiS;S7?R;/"'  -OIOPRCBUCNCT 

AB-4ei  «BR       BIV.  as 

nlCRBaAVC  CaulPNCNT 

aHAsc  SHiPTcas 

T-.tli?!-?:***"  SEMIeONDU<TB« 
IJ{.*J5if!i'S  *"»  TaANSMISSIBN- 
oeIiJcs  SHIptimG 

AB-461  BBJ  OIV,   B 

MICROaAVC  CBUIPMCNT 

PaetES  lELCCTaBMAONETICl 

RABlOPRCaUCNCT  PROBING 
TECHNIOUC  PBR  THE  MEASuREMCNT 

AB-aol  tji       BIV,  a 

MICaoaAVC'caUIPNENT 

TuNNCk  eioDCs 

MicaeaAvE  tunnel  oiobc 

eCvlCESI   PROPERTIES, 
ADVANTAGES,  DErECTS, 
DESIGN  PRINCIPLES,  AND 
POSSIBLE  APPLICATIONS, 

AB-401  f77  OIV,   a 

■iCRORAvc  recusiNS 

EkECTaON  BEAMS 

TRANSVERSE  RAVE  ANPk If  I C AT  I BN 
IN  THE  EkrCTaeSTATIC 
ANB  HAGNCTOSTATIC  PICkBS 
S!.*  DC-PUMPCB  EkCCTaON 
•CAH  ANPklFICR. 

AB-4eo  «i«       BIV,  a 

HICROBAVC  OSCIkkAToRS 

AD-401  ntt  OIV,   a 

CONSTRUCTION  ANB  R,  P, 
TCSTING  or  c,  R,  K-BANB 
VBkTAGC  TUNAtkE  MAGNETRONS. 

AB-4BI  f«a  BIV,   a 

MICRBBAVES 
GENERATBRS 

MICROBAVE  POaiR  GCMCRATIONI 

oeuBLE-ouANTUH  ErrccT 

PROM  METALS   IRRAOIATEB 
■V  A  LASER  BEAHI 
GAIN  ElPRfsslONS  PBR 

CLECtRON  REAH-PkASNA 
INTCRACTION, 

AB-401  IS*  DIV,   a 

MieaOBAvC  GCNCBATION 
BT  MEANS  ep  ELECTRON 
BEAM  INTERACTTbN  alTH 
ANISOTBOPIC  MATERIALS 
(PLASMAS  ANB  PTRBLTTIC 
•RAPNITCl, 

AO-401  IfB  0|V,   • 

MIOBAT 
BIBBS 

CoNTaok  6P  ALBATaeSSES 
BN  RUNRATS  AT  MIBBAT 
ISkANB  BT  SONIC  STIMULI. 

AB-461  BIS  olv.    14 

MlklTABV  FACtklTlCS 
BABAR  TRANSMITTCas 

TO  uiiirnnyir^'  .I.MU-ITIOM 

SEkPaiBGE  Ala  raaec 

BASE. 

AD-401  eSO  OIV,  It 

NILITArY  PERSONNEL 
TRAINING 

INSTBuCTBR't  GUIBC 
ISI!.l?**"***  '•*''•  "'VIOATION 

couasK , 

AB-4SI  m»  BIV,    !• 

-.  'JJ!"'?*"^**-  INVESTIGATIONS 
or  kANB  NAVIGATION  TEChMIBUES. 

^ARAHETcat  Br  DirricuLTT, 

ANB  CNAaACTCaiSTICS  Of 

TNC  lensatic  compass. 

A0-4ei  l«J  OIV.    |» 


NlklTABY  STRATEGT 

NAVAL  OPERATIONS 

SleuENTIAL  SCARCX 
OETECTIBN, 

AB-4el   4ai  eiv. 


CM     ANO 


mC-NKR 


NILITART  ITRATEar 

utta 

•TBATEGIC  ThOUOMT, 

AB-401  074  OIV.    IB 

'ssijJi*!:^"^ "  ;?;,"?!•"*": 

militawy  tactics 
atvicat 

•«ifI."T:r"'  **  »••«  e»oSfaoAes. 

AB-4BI  lae  BIV,   |S        ' 

"'"laeUITs""'**"""*  «0«IPMCNT 
BBNINANT  PBLES  Of  ClPBNCN. 
Ii*'-il  ^»''«»«»  DISTRIiJVcB 

*e  nctbbrvs, 

AB-aoi  ij*       OIV.  a 


SURPACr  POTENTIALS  ANO 
INOUCEb  pblarization 

IN  NONPOLAR  klOUIBS  ABSOWBEB 
O^    METAkS, 

AO-401  tie  BIV,   4 

MBBN 

PMASC  STUDICS 

inbications  or  a  kVN*a 

STNOBlCAk  PERIee  |S  ^ 
lil    liil^l'"    OBSERVATIBNl 

121  !S*^'5l  »*SSACHUStTTt, 
ANB  COkUMBiA,  MISSOURI, 


Noec 


fSkrlSSi^ATIBN 


aNCNONCNA  DIVISION,  B*V|B 
TATkO*  MOBCk  BASIN, 
kANGkCT  riCkO,  VA.* 

AB-46e  asi 


BIV.   )• 


NBBEk  TESTS 

PCRroRMANCE  ICHaiNCCRINBI 

-,."2U«J  "'TER  TCSTS  OP 

TMB  MODEL  HVR)  REPRESENTING 

*  '•:-'!!.'•!«<>•'"«"•  OOAT. 
«B-40I  f7|  OIV, 

NBBEk  TESTS 
SNTP  HUkLS 


Jl 


JLBB  STUDIES  or  A 
BCSTaOTER  TENDER  lAB 
»7|,  MODEL  ITIi. 

A0-40e  tsi  OIV.   Jl 


NOBCLS  ISIMULATIBNSI 

ARMCb  rOBCES  OPEBATIONS 
GAMES  ANB  SIMULATIBN 
A0-4BI   IJa 


DNS 

DIV.    IS 


NOBCLS  (SIMULATIONS! 
MTDRorolLS 

.r  JSr'VTE!^*'-  '"VESTIGATIOli 
or  THE  f-INCH  CHORD 
MOBEL  or  THE  BUSMIP 

!!!£"!  fU'tacAVITATlNG 
HTBRoroIL, 

AB-4S0  sa<       BIV.  a 

NOBCLS  (SIMULATIONS) 
POaCa  SUPPLIES 

ANALOG  STUDY  OP  NAVAL 
SHIPBBAaB  POWER  STSTEM 
-SHORT  TERM  TRANSIENT 

••cwpoRmance, 
AD-4ei  Ion 


DIV. 


neeiPieATioN  kits 


GUIOEo  MISSILES 
—!?'*!'**  *eTION  LING 
rOR  THE  SFRCEANT  HISsTlEI 
ASSEMBLIES.  ADAPTION  KIT 

"5!c»u«5'*'  *"''  *»*''^'0" 
AD-400  *R7 


DIV. 


Jl 


I* 


NOBULES  (ELECTRONIC! 
OESIBN 

DESIGN  ANO  DEvClBPMCNT 
or  INDICATOR  MODULE 
MOO  t    AND  INTEGRATED 
MOOULAR  PROGRAMMER, 

AB-40e  aa4       biv,   b 

NBISTUREPROeriNG 

•"«;  iI5!!£^""*>-  COMPONENTS 

protectivi  coatings  roa  becp 

SUBMERGCNCE  VESSELS, 

AD-4oe  «of       OIV,   la 

IMLDINg 
^kASTICS 


PABaiCATION  or  PaoOUCTlBN 

Tools  pbom  plastics, 

*D-40I     J«|  ' 


OIV, 


la 


•MLECULAR    BEANS 
LASEBS 

—  "*!*!■'"  •*  t«TENOIII« 

THE  USEFUL  BANGC  DP 
THC  EkCCTaBNAGNCTIC 

•pcctbuh, 

AB-aee  «««  oiv,     *a 

•MkECULAB   sTRucruwc 

SPECTROSCOPY 

INFRA-RED,  ULTRASONIC 
»NB  THCORPTieAL  STUDIES 
•F  MOLECULAR  STRUCTURE. 

AO-400  a*f       OIV.  a 
"•teeuLAR  sTaucTuac 

THCBBY 

INFRA-RED,  ULTRASONIC 
«ND  THEORETItAL  STUDIES 
OP  MOLECULAR  STRUCTURE. 

AB-AOo  aat       e,v,   « 

HOLTBBENuM  ALLOYS 
ClTBUSION 

EITRUOINO  AND  OBAWING 
HOLYBBENUH  TO  COnPLEX 
THIN  H-SECTI6N. 

ab-gbo  «««      oiy,  aa 

NONENT  OF  INEWTIA 
PROJCCTILTS 

TRANSVERSE  MOMENTS  OF 
{2£"'»  OT  MECHANICAk 
INTCaaATION, 

AO-400  iB4  OIV.   ja 

NONOMOlECULAR  FILMS 
SURPXCE  PWOPERTIEC 


Ni-ai 


A0-4ei  IRJ 


OIV, 


NOON 

SURFACE  AWEA 

OEVELOPnCNT  OP  TMC 
LUNAR  TOPOGRAPHT  INTO 
SPHERICAL  HARMONICS. 

AD-401  IJ7  BIV,   I 

NOON 

I  RATS 

...»  '"••5*"  or    RESEARCH  , 

FOR  THE  NEASuRCMENT 

OF  FlUONCSCENT  I-RABIATION 

FROM  THE  MOON  AND 

FOR  THE  DETCCTION  OP 

OTHER  X-RAY  SOUWCES 

IN  THE  NIGHT  SKT, 

AD.40I  JTR  OIV,   » 

NOSSBAUEa  CPPCCT 

laoN 

_.  MOSSBAUCR  BUABauPOLC 
aCSONANCE  IN  FE(«7| 
SINGLE  CRYSTALS  ANB 

IN  FERROUS  CHLORIDE. 

AB-4ei  JOl  OIV. 


<* 


MOTION 

STABIkITT 

kECTURES  ON  THE  THEOWT 

s;  xiT'Ts;,"*-  *"•  .T..iL,TY 

AB-401  saa        BIV. 


IS 


NUTATIONS 
NTCOPkASHA 

..  j!*V*tFNCE  ANB  IMPBRTANCC 
OF  PPkO  AND  k  FORMS 
or  MYCOPLASMA  IN  ETIOLOGY 
AND  EPIDEMIOLOGY  OP 
RESPIRATORY  DISEASES. 

AB-401  jao  BIV.    I* 

HTCOPLASNA 
MUTATIONS 

—  ;»F**''""*'  **'D  IMPBRTANCC 
or  PPLO  AND  L  rORMS 
or  MYCOPLASMA  IN  ETIOLOGT 
AND  EPIDEMIOLOGY  OP 
WESPIRATORY  DISEASES. 

AD-401  jae  BIV.    I* 

NAVAL  AIRCRAPT 
•PCelFICATIONS 

m..   !?£?.''!!"*^I'>''  *'  euRWENT 
RELIABILITY  AND  MAINTAINABILITY 
PROVISIONS  CONTAINED 

IN  Bureau  or  naval 

WEAPONS  AIRCRAFT  PROCUREMENT 
SPCeiFICATIONS. 

AO-401  0*0  OIV,    I 

NAVAL  AVIATION 
NAVAL  TRAINING 

«r  .  l!5iS'5£?T  i'">   *p'i.icATioN 

OF  A  POST-TRAINING 

PERFORMANCE  CRITERION 

or  THC  JOB  or  THE 

NAVAL  AVIATION  ELECTRONICS 

TECHNICIAN, 

AD-4ee  «if       OIV,  ts 

NAVAL  OPENATleNS 
GANE  ThEoBy 

APPLICATION  or  CLIMATOLOGT 
OR  PROBABILITY  FORECASTS 
TO  OCCISION-MAKlNG  ANB 
PLANNING.   PART  I,  BECISION- 
MAKINO  USING  GAME  THEORT. 

PART  It,  PLANNING  USING 
THE  PERT  CONCEPT  (PROGRAM 
EVALUATION  ANB  REVlEa 
TECNNleUC!. 

AO-401  lit  eiV,    It 

NAVAL  aCSEARCH  LAtoRATORIES 
MODEL  BASINS 

FACILITIES  ANO  aCSCARCM 
CAPABILITIES  HIGH  SPCCO 

phcnbmena  division.  BAVID 

TATkOR  MOBEk  BASIN. 
kANOLEY  FIEkD,  VA.' 

AD-4ee  aii       oiv.  - j* 

NAVIGATION 

INSTRUCTION  MANUAkS 

INSTRUCTBR'S  SUleC 

JSr..i?**"''*  •■*"»  NAVIGATION 
COURSE , 

AO-401  tat        BIV.   la 

NAVIGATION 
TERRAIN 

«-  FJE!"'?"*^*i-  «nvestications 
op  kano  navigation  tcchnioues. 

PARAHETER*  of  DIFFICukTY. 
ANO  CHARACTERISTICS  OF 


TMC  kCNSATIC  COMPASS. 

AO-401  aai       OIV, 


|T 


NCON 

SOkUBIklTY 

BCTERMlNATIDN  OP  SOkUBIklTY 
OF  NEON  IN  RATER  AND 
EXTRACTED  HUMAN  FAT, 

AD-401  40t  OIV,    t« 

•"V2JJ*  «T«TEM  OISCAtCS 

ABWCNAk  GLANBS 


NIT-OCI 


*»*CM«t    ruNCTION     IN 
CCHT«*L    HfriveU*    tTtTCH 

oise*tc, 

*»-4«i  e«t       oi»i   I* 

■CTaonKt 

••APHiC* 

AHAWTtlt  or  CkCCT«IC*b_ 
MCTSOHKt.  talTCNIH*  i«CTae««i, 
*ND  C«nnUHIC«T|OH  NCTt 
•  ▼  ktNCkll  ••APMC, 

*»-*ei  i«v       eiv.  i< 
NCvraoM  eirr«*CTiOH  ahaltcis 

»UT0«»TI0«1 

tUToHATIOM  r«accBu"c  '•* 
|.**T  OirrKACTONCTKT. 

*B-4ei  I«l  DIVi   •* 

NCUTMOM  TII»"»PO«T  TMCOKT 

ceu*TiONs 

nooiriro  ft   APmoiliiATlOHt  to 
TM(  NcuTnew  Ta*NiPa*T  cou^tiOM, 

NIB  JCKSCT 

n«KiMC  acotecT 

TIOAL  CTCLt  or  CMANCe* 

IN  *tt  C0ulkl0"iun  ■(*Ch, 

StNOT  HOOK,   NCa  JC**CT| 

>e>»ei  tio  oiv>  > 

6CenCT»T  AND  DCVCkOrnCNT 
or  sriT-SAK  fHoRCLlNCs 
AT  MoaccsMoc  covi, 
tANOT  Moeir,  Htm   jtmtti, 

AO-*ei    **i  OlVa      a 

MICICL 

CkrcTiiorevniHa 

NAMurACTuKC  or  TMIM 

(MCkk*  •1   VMC  ckccTae'eRntNa 
raeeets. 

AD»4oi  «««        eiv.   I* 

MICKCk 

ION  sentAaoMCNT         ....  ._  _ 
rueac  CMAaACTCKiiTic*  o«tainabi,c 
utiNS  oirrfntiiT  r«o«c  ttpc* 

IN  TMC  rtASHA  or  A  «AS  OISCMA*«C 

IN  ntmcuni    AND  ccilUN  vAre*< 

AND  INVCSTIGATION  Or  TMt 

eNtKST  DisTHiiuTioN  or  NlCirk 

ATO"»  OUKINS  CATHOOe  lPUTTe«lN« 
or  NICKEL  tT  nC»CUNT  ION$, 

AO-401  (4«  B|*>   • 

MICKKC  ALt0T« 

tuarACC-AcTivc  swatTAHcct 

•CTTIM*  AMD  AOHCaCNCt 

or  NI/Hl-AkkOTt  TO 
tAPPMIRC, 

AO-*ee  ««s       eiv.   i* 

NICHT  SKT 
I  KaTS 

A  riioe*AN  or  rcscarcm 
roK  TMC   nrAfuacNCNT 

or  rkUOHCICtNT  <-*AetAT|OH 

men   thC   "Oon   and 
roil  TNt  DfTtCTiON  or 

OTHC*    CKAT    SOUKCtt 
IM     THC     NIOHT     SKT, 

An.*ei  *7«        otv«  i 

HITKOOCN 

ATONIC  CttrKST  LCVCk* 

POTENTIAL    CNCUCT    CUIIVC* 

roa  n2,  ns  ot ,    ano 

COKKCSPONDInC  IONS, 

Ae-*ei  ««•       aivt  <* 

NiTneocM 

thcohodtnahics 

spcciric  hcat  and  (PCCV 
or  seuNO  data  roa 

lHPe«rccT  MITKOOCN  at 
T  •  too  TO  »I00  K, 

AD.AOI  105  Bl«i   ** 

SPCCiriC  HCAT  AMD  tPCEO 
or  SOUND  DATA  ro* 
INPtartCT  NfTPoCm  AT 
T  •  tOOO  TO  IS, 000 

Ao-4ei  *«i       oivt  <* 

NITPOGCN 

VlOPATIOH 

VISRATIONAk  aCLAIATIOM 
or  MITROOrN  IN  THf 

NOL  HTpea<ieNie  tuhmcl 

NO.  <t 

Ae«40l  s«o        eiva   « 

NiTKoscN  eoMPouNes 
Dtoiiecs 

■Acrcpicioic  ACTION  or 
NITN06CN  oioKiee  on 

THC  VtfiCTATIVC  AND 

Sponous  roans  or  SACibLUS 
anthnacis. 

Ao-401  iss       etv.   |4 

NITKOeCN  COHPOUNOS 
01  IOCS 

PNOOUCT  CNCIHCCalNOl 

pMAsc  ppopcPTics  or 
se-se  fuCL  |n  thc  cnitical 
TCnpcaATuPC  acsiON  and 
HCAT  TaANSrca  capaoilitt 
or  niThoscn  TcTaoiloc 
AT  suPcacaiTicAL  patssuacs. 

A0>40l  20|  Dl«i   *> 

photol'sis  or  NiTaic 

OIIOC  IN  THC  PaCSCNCC 

or  CTHTLCNC, 

A0>4ei  121       Di«i  a 
photoltsis  or  NiTaic 

OIIOC. 

AO-AOI  a7b  DIV.   « 

POTENTIAL  CMCasT  cuavcs 
roa  Hi,    NO,  o*,  amd 
ceaacspONOiNfi  ions. 

Ao>40i  ««•        et«i   ** 


APPaeiinATC  sokUTiOH* 
•r  MOH-LiMCAa  MrrtacHTiAk 

(•UATIONt.   aAOC  APPaOllNATieilt 
TO  THC  tOLUTION  OP 
THC  alCATTI  COUATION, 

AO-401  IJ4         ei«>   I* 

NOHLIMCAO  STITCNS 
CONTaok 

CONJUCATC  POINT  CONOITIOH 
IH  THC  CALCULUO  OP 

VAaiATiOHS  rSa  a  ocacaAk 

cOHTaok  paeokCR, 

AOoOOl  *•«        OK.   i< 
OH  riasT  oaoca  NCcctSAOT 

CONDITIONS  roa  VAalTIOHAk 
ANO  OPTIHAl  COHTaOk 

paeokCNt, 

AO-401  «4I  0I«.    If 

MOMLIHCAa  STSTCns 
cBHTnOk  (TfTCNS 

TlHC  OPTIHAk  COHTaOk 
or  HiH-klNCAa  SAnPkCO-OATA 

OTtTCns. 

AO-401  4*<  0I«.    I* 

HOZlkC  IHSCaTS 
•OAPMITC 

a.D  oaAPHiTCi  AH  inpaovcoi 
kAocc-DiAHCTca,  ukTaAriMC-oaiiH 
eaAPHiTC  roa  aocaCT  NOzikC 

APPL ICAT IONS, 

AO-AOl  «0»  0I«.    |N 

nOtZkC  INSCPTS 

HCAT  TPAHSrca 

ANALYTICAL  HCAT  TNANsrCa 

neeCL  roa  sCkr>coOkEo 

HOlCkC  INSCOT  HATCaiAkS. 

AO-401  S7i|  01*1   <▼ 

nucLCAa  cNcasT  kcvck* 

I  Ron 

CVieCNCC  AOAINST  A 
■CAK  COUPLINO  nODCk 

roa  PC  I  ST  I, 

AD-401  4«S  0I«>   t" 

HUCkCAO  CKPLOSlOHt 

ATHOSPHCaC 

ATHosPMcaic  pacstuac 

■A«C  CCNCPATCD  OT  A 

NUCkr*a  CIPkOtlOH, 

10-401  JOS  0I«.   * 

NUCkCAP  CIPLOSIONS 

ciPkaSiON  errccTs 

A  acvira  or  NuCkCAa  ciPkotlOH 

PHCNOHCMA  PCaTINCNT  TO 

paoTCCTivc  eONSTauCTiON, 

AO-401  |J»  Ol».   *0 

PPOPAfiATION  or  ATHOSPHCaiC 

pacssuac  pulses  ecNcaATCo 

ST  HuCLCAP  CIPLOSIONS, 

AD-401  J04  Ot«.   I 

NUCLCAN  CIPLOSIONS 

riacs 

suppacssiOH  or  riacs 

IN  uaOAM  AOCAS  AS 

A  acsukT  or  NucktAa 

ClPkOSIONS. 

AD-4ei  Sai         OlVt   I* 

■WCkCAa  NAOHCTIC  aCSONANCC 
aCkA.ATION  TINC 

inauaiTT  coNTaakkCO  HUCkCAP 

HAONCTie  aCkAIATiON  IN 

•kTccaok, 

AO-AOI  1ST 


ei«.  I* 


HUCkC*a  NOOCkS 

laoN 

cviocncc  asaihst  a 
ocak  couplino  noock 
roa  re  i»ti, 

AO-401  ias       eiv.  <o 

MuckCAa  pAaTickCs 
pooca 

APPklCATfON  or  NUCkCAO 
aAOIATIOH  IN  HCOICIHC. 

Pooca  paoeucTiON  and 

IkkUHINATION. 

AD-4ei  **»  01 Vi   to 

MUCkCAN  aCACTIONS 

*  *DCCAT  AHOUkAa  DISTa|SUT|eH« 

or  iHTcanCDiATc  sosons 

PaoOUCCO  MT  PIONS  4N0 
OT  COkklOINO  SCANS, 

AO-401  04S  0l«.   <0 

HUCkCAP  aCSONANCC 

nuclean  hasnctic  acsoNAHcc 

CONDITIONS  or  HAKINWH 
AHPLITUOC  or  A  HUCkEAO-HCSOHANet 

slOHAk  IN  A  rkoa  THaousM 

PICKUP, 

AO-401  SSI  01*.   *» 

HUCkCAP  aCBOHANCC 

HUCkCAN  arACTIOHS  

•lOTH  or  OIANT  aCSOHAHCCS 
IN  HCA»T  NUCkCI. 

AO-401   |0T  0I«.   to 


MUCkCA*  SPCCTaOSCOPT 

SANHA  MATS 

DuNC  suavcT  or  oATca 

ANO  SOTTON  SANNA  OAOIATtON 

IH  THC  AarA  or  thc 

THOCSHCa  SINKINS, 

AD-401  os<       01*.  ao 
HUCkCAO  oAarAac 

HOOCkS  ISmukATIONSI 

sok**aLt  nuckCAo  oah 
noeckS. 

AO-401  |<«  0I«,    IS 


MUCkCAa  •CAPON* 
OAHAOC 

(0k«40LC  HUCkC*"  ■•* 

neocks. 

AO-401  laa       oi«.  It 

HUClCI 

HOCkCAa  aCSOHAOCC 

■lOTH  or  OIAHT  aCtOHAHCCO 
IH  HCATT  HUCkCi, 

AO-401  io«       oi«.  a* 

HUHOCaS 

PaoOAOIkITT 

ncTNOO  roa  pooowciho 

--  10  « 


•IV.  la 


•AHOO"  VAOIAOkCt 

coHPUTca, 

AO-441  110 
HUnCaiCAk  AHAkTtIt 

tHTC«aSkS 

iHPoovro  HTPCatoHic 

LAHIHAa  OARC  CAkCUkATIOHt 

iHCkuoiHO  aZtc  CNCNistaT, 

40-401  11*  0I».   « 

HUnCaiCAL  AHAkTtIS 

HOHklntAa  OlfPCOCHTIAk  COUATIOHt 
APPBOIIHATC  tOkUTIOHt 

or  HOH-kiHCAa  oirrcacHTiAk 

CSUATtONS.   PAOC  APPaOllNATIONO 
TO  THC  SOLUTION  OP 
THC  aiClTTI  COUATION, 

AD-40t  aJ4  DIV.    I* 

HUncatCAk  AHAkTSIS 

H-seoT  paeokCH 

.   VALieiTT  or  HANT-OOOT 
APPaeilNATION  nCTNOOS 

roa  A  solvaolc  noock 

III  kiNCAPizATiON  ppoecouact. 

aO-AOI  OJS  DIV,   i* 

acPCATfO  CXTPAPOkATieN 

to  thc  l|h|t  in  thc 
nuhCpIcal  solution  op 
oaoiNoaT  DirrcaCNTiAk 

COUATIONS, 

A0-40i  04N  •!«•   IB 

HUHCaicAk  nCTHoes  aho  aaoccouaCl 

IHTCOaATIOH 

HUNcaiCAL  ncTMOO  or 

IHTCGOATIHO  A  SIHOkC 

tTSTCn  or  eirrcacNTiAk 

CoUATtON  or  MCAT  AND 

MASS  TaANSrca  roa  thc 

CASE  or  VAOIAOkC  PHTSlCAk 
CHANtCTCatSTICS. 

AO-401  f«f       ei*<  la 
HuncaicAk  HfTHoos  AHO  paoccouaCf 
•caics 

coHvcaocNCC  or  thc 
•AkcaiiH  hcthod  roa 

THC  TATkOaOCAN  STASIkITT 

PaookCn,   coNvcaeENCC 

or  A  CCNCPALIZCB  OALCaalM 
NCTHOD  rO»    CCaTAIN 


PkUID  STAOIkITT  PBOOkCHS. 
AO-401  iTS  


OIV.   I* 


N-OOOT  PBOOLCn 

HUHCalCAL  ANALTSIS 

VAklOITT  or  NANT-OODT 
APPaoHHATIOH  nCTHOOS 

roa  A  tOkVAOkc  noeck 

III   klNCAaiZATION  paoccDuacs. 

ao-401  ois       OIV.  ai 

H-oeoT  poookcn 

pcaTuaoATtOH  THCoav 

ViElIDITT     or    NAHT    OOOT 
APpaoilHATIOH    nCTMOOS 

roa  A  sOkVASkc  noock 

elAOOAH  SUNHATISH, 

AO-401  a40      OIV,  ai 

OCCAN  tOTTOH 

aADIOLOOICAk  COHTAHIHATION 

DUNC  suavcT  or  oatch 

AHO  SOTTOH  SANNA  aAOIATIOH 
IN  THC  AOEA  or  TnC 
TMPCSHC*  SINKING. 

AD-4ei  OS*       OIV.  ao 

OeCAN  OOTTON  TOPOOaAPHT 
HAPPIHC 

STATISTICAk  ANAkTSCS 

or  OCCAN  TcaaAiH  aho 
cOHToua  pLOTTin*  paoccouacs. 
aO-401  sis       OIV.  a 

OCCAHOsaAPHlC  DATA 

ATLANTIC  OCEAN  

otc  oirrusioN  ciPcamcHT 

OPP  LOnG  ISLAND. 

AD-401  n»e  OIV,   a 

ANALTSIS  or  oirrusioN 
or  DTE  patches  IH 

THC  OCC*N, 

AD-401  <0I  DIV.   a 

ocCANooPAPHic  oaicavATloHS 

HOOTH  ATLANTIC  OCCAN 
STATION  delta  <i«  DCSNCCS 

N  «i  Dcoarcs  a. 

ao-401  4ti       01*.  a 

OCCANOsaAPHlC  VCStCkt 

MUkks  in*aiHCi 

paceiCTioHS  or  thc 

COkkAPSC  STOCHSTM  OP 

tmScc  HT-ioe  STCCk  tPHcaiCAk 

HUkLs  rASPicATce  roa 

THC  OCCANOGaAPMlC  aCSCARCH 
VCMICLC  ALVIN, 

AD-401  e«<       01*.  <i 
oecAHoaaAPMic  vcsscls 

nOOCk  TCsTt 

Pooca I  NO  pacoiCTioHs  r»o 

*  tUavCTIHO  (M|P  lAOS) 

•CPac<CHTro  ot  noock  ' 

*o-40i  SST       OIV,  ai 


Ni-aa 


OCCAM! 

THCOHAk  PaoPCOTICS 
THpSri''iJ*Ii25  !'  ••"IkAOITT 

I!25°!T  I!  '«»ce»«TiH« 

THC  NIxCD-kATCa  OCPTh 
or  THC  OCfAH, 

AO-401  Sio  01*.   • 

OPcaATiONt  actCAacH 

iHousTaiAC  paeeucTioN 

kCA::?:svii!iis,;sSs'*"*''""'* 

•  UkCs'**"  ""'  •""  »«HCOUklHO 

40-400  «4S  01*.   14 

OPCOATIOnt  acSEANCH 
NATHCHATICAL  HODELS 

«p  I?SS!S!  *  •"•caAk  THCoav 

OP  STSTCNS.   nOOCkS 


OP  STSTCNS.   HC 

•r  SuStTfftHS, 

AO-400  nit 


01*. 


ao 


OPCOATIOHt  actCAaCN 

SCHCOUklHO 

hctCSS^S"  «""uhho  u.ih. 

**-**'  111  01*.   It 

OPCOATIOHS  actCAacN 

TBANSPOaTATION 

ALGoaiTNN  roa  soltihc 
«  NAiinUH  rLOa  nctoork 

•MCH  ARCS  ARC  RCNOVCd. 

aO-401  4<S  DIV,   „ 

OPTICA 
010 


:4l  coui 

ILIOcaAf 

Ihhotai 


COUtPHCHT 

'"  anics 

._  — :.^'"  OlOklOOOAPHT 
OH  OPTICAL  STSTCNS 

NieaeoiOkosT, 

40-401  tit  D,»     ,, 


•*II£ii  COUIPHCHT 
OCOalOATIOH 


.H  iS5?Ji."»  OlOklOOHAPHT 
OH  OPTICAL  SvtTCHS 


HicaooiokooT, 

A0-4ei  104 


01*, 


la 


•aTlCAk  COUIPNCNT 
OCSIOH 

OCSIOH  or  APPAOATut 
'oa  THC  NfASuaCNCHT 

AD-400  «)■  ,,,^   J, 

OPTICAL  riLTcas 

LIGHT  TaANSNISSION 

TARSCT  VISIOIkITT  At 
A  rUHCTION  or  klOHT 
TaAHtNISSION  THaeUOH 

riico  rikTca  visoas, 

40-401  JS*  eiv,   4 

OPTICAk  PHCHOHCHA 
nCAtUaCHCHT 

OCSIOH  OP  APPAOATut 
POa  THC  NrASUaCHCHT 

or  ATHotPMCalc  ooik. 

A0-4oe  «io       eiv,  as 

OPTICAk  PHCHOHCHA 

PkAHCTAOT  ATNOSPMCaCt 

OPTICAL  PNCMONCM*  IH 
PLAHCTaOT  NCTCOaOLOOT. 

AO-400  «||  01,,   I 

OPTICS 

*THOSPNCaE 

...»'»«»k  aCtOkUTIOH  AHO 

S»J««»V.!'"«TtLkATiOH  ovca 
•Noo,  ICC,  AHO  raozCN 
•aouHO. 

AO-400  ««4  e|..   >■ 

.„.»«;«»0L  DItTaiOUTIONt 

"•  II"!!?"*""  tlONT-SCATTtalHO, 
AO-401  4t0    ^      OIV.   at   • 

OatlTAi   TOAJtCTOaiCt 

octcRhihation 

.i..'!!S-I  Jf*  •■•'^  OCTCONlHATIOH 

POO  AHHA  SATCkklTC. 

40-401  ISJ  OIV.   4 

OaoiTAk  TBAJCCTOalCt 

tATCkklTCt  lAaTIPtelAkl 
.   kOOklOHT  COVCOAOC  fRON 

!I2it!.*"'  auH-tTHCNaoHout 

ONOI TS. 

AO-400  «T0         01*,   la 

eaoANic  cOATiHca 

TCtT  HCTMOOt 

.  .»;;«II«"4k  tTUOICt  IH 

THC  OCVCkOPNCNT  DP 

THC  eoaaosioH  pootcction 

*AluC  or  OROAHIC  COATIHGS. 

AD-401  «S  01*!   la 

OaoAHIC  CONPOUHOS 
HOkCCULAO  STaucTuac 

STUOT  or  HOkCCUkAO  AHB 

crtstal  sTouCTuac  or 
ooganic  CONPOUHOS  or 
UNUSUAL  oconCTaT  and 

CkCCTROHIC  tTOUCTuae. 

Ae-401  aro       OIV,  at 

oaOAHIC  HiTaoOCH  COHPOUHOt 

HOHPkAHHAOkC  NTOaAUkIC 
rWUiet  AHO  LU0aiC4NTt, 

A0.40I  477  OIV.    la 

OOOANIc  NlTOOOCH  CONPOUNDI 

CPTSTAk  sTaucTuac 

STUOT  op  nokCcuk*a  ah* 
cavsTAL   tTaucTuac   OP 
OaoAHiC    eOHPOUHOS    OP 
WHUtUAk    OCOHCTOT    AHO 
CkCCTOOHK    ITRUCTuaC, 

40-401     470  OIV.        ti 


OCI-OCO 


••OAHtC  eXTtCN  CONPOUNOt 
HCAT  or  rORNATION 

HCATI  or  rORNATION  AHB 

POTCHTiAks  or  toSc     "• 

fJJf*"*  •""•CNATCO  OBOANIC 

I  ONI  t 

»»-40l  17*  01*.   0 

•■?!iI!!'.S!*""  CONPOUNOt 

lOHllATION  POTCNTIAkt 

NCaTS  Or  rORNATIOH  AHO 
POTCHTIALS  or  SONC        " 
•AtCOUt  OITSCNATCe  OBOANIC 
lOHt, 

40-401  t7a  Dl*.   0 

•""Si?,:??;;"""*  ""«••»'-• 

THC  ATONiZATION  OP 
4  SOLUTION  ir  t       ^-OIHTOBOKT. 

"«•?«««  ««  oit  ,a!cTS?:;»Tk. 

MTObOOCH  PHOtPMITC. 

AO-401   ma  ,,,,     „ 

•■J**^e  "•ospHoaut  coHPouNOt 

p...  !.»££"'."    •••    "l«"-TCNPcaATUBC 
POkTNCBt.     LAtCat,     AHO 

tcnieoHOucToBt. 

Ae-48i  lol       ,,»,  „ 

•BOAHOOOBAHCt 

tTHTNCtIt  ICHCRISTBTl 

tTNTHCSIS  ANO  PBOPCBTlCt 
J'  »i*-;i««aOAHCxAOOBANe 

AHO  aCkATre  CONPOUNOt. 

•0-401  4ti       eiv.  a 
•tcikkAToat 

tTNjHBOHIZATION  I CkCCTBOHICtI 
CoNTBIOuTIOHt  TO  TNC 

II?*2!!  •"•  *rakiCATioHt 
"  'f5'?5!«  •w»r4cct. 

AO-401  1*4  eiv.    IS 

OtCtkkATOBt 

TUHHCk  OlOOCt 

k  OaHO  TUHHCk  OIODC 
OtClkkATOPt   eCtlOH  AHO 

P4oaieATieH 

Ae-401  A41       BIT.  a 

•ITOCH 

4T0NIC  CNPaOT  kCVCkt 

POTCNTIAL  CHCBGT  CUBVCt 

roa  N*,  NO  oa,  and 

COBBCtPONOlHS  !0Ht. 

AD.40I  S*0  01*.   at 

-..C"k"2"'«  TOIICITT  IH 
BATS  CiPOSCD  TO  tOOS 

*''**!I!  il."!8''"»  aacttuBCt, 

AD-401   ill  01*.   'l* 

•ITOCN  COHtUHPTIOH 
aHTSlOkOOT 

crrccTS  or  ancsthcsia 

HIGH   OXTSCN  ANO  rEEDiNC 
UPON  THC  RESONANT  rHCOUCNCICB 
or  VltCCBAL  OBOAHt,  '""*"««• 
40-401  100  D|*,    I* 

•tOHt 

CHCniCAL  IHOUtTBT 

teviCT  acvtco  or  ozohc 

UTIklZATIOH  IN  THC 
CHCNICAL  IHOUtTBT, 

Ae-4oe  tto       OIV,  « 

OtOHC 

TIBCt 

..  •'•klOOBAPNT  OH  ozone 

octcbIOBatioh  op  BuOOCB. 

40-401  a«i       eiv,  IB 


Mi-as 


PAC  -  FHO 


PtCKIN*    n*TF*l«l.« 

•TUDT  or  KCIISTtNCC 

or    PJtCKAelMO     n*TCnl*l.* 

TO  CHCitlc*L  mmrunt 

*«CMTSt 

•  0>4ei  0*7  OI«i 


*• 


ATTt TWOCS 

trrccTS  or  i iptmncNTC* 

*TTITUeCt  (MO  rCCL|N6« 
ON  HeSPONSC  TO  PAINfUL 
•TINULATISN, 

*o-*ei  4|3       eiv.  *■ 

DCemtOATION 

■IBLlOSKkPHT  ON  nlCDOtlOLOSICAt 
DCTCKIOOATION  or  PAINT 

riLNf  • 

*0«4ai  !••  OIV.   I* 

P«NCL  OOANOS  iCkCCTRICITT) 
HtTt«$ 

PNOeuCTION  CNSINCCKING 

nCASuNC  re*  iiueecBizce 

T*UT  lANO  tUfPCNSION 

PANCL  ntrr»%, 

AD-*ai  eot       DtVi  7 

PAPC*    CAPACITOII* 

HANurACTU'lNC  nCTHOBS 

PnODUCTIOH  CNSINECKINC 

»«tAIu<»t  '6H  KCCHANIIATION 

OP  HieM-prL|A(iLiTT 

CAPAtlTONS, 

A6-*ei  *j|       Di«.  • 

PAWANtTKIC  AHPLlPIOt 
kO«  PPCOufNCT 

LOD  PprouCNCT  PAHAHCTKIC 
AHPLIPltPSI    IBLt*  TtPHlNATIONt 
PO*  aPOADBANOINC,  CIPtPinCNTAL 
CIPCUITPT  ANO  PaAahCTPIC 
UP-CONVCKTCK, 

AD-40t  171  OIV.   a 

PARANCT'IC    ANPCIPtCltf 
SUPCKKCaCNCItATION 

SUP(«*P«CNei|ATION  IN 
A  CAylTT-TTPC  PAMAnCT'lC 
ABPtlPI*" 

AB-401  <JI'  01*.   • 

PARTIAL  DIPPCPtNTIAk  COUATIONt 
OIPPCKCNTI Ak  aCOnCT*T 

•iNoea  phoblEh  in  a 

CTklNORICAk  •cSniTMT, 

AB*4ei  II*  OIVi   ■ 

PAKTIAL  BIPPIBCNTIAk  COUAT|ON« 

NUNCMICAL  NCTHOBS  ANO  PROCCBUNe* 

NUNCNICAt  nCTHOO  OP 
INTCORATINe  A  IINCLC 
STSTCN  OP  OIPPCNCNTIAk 
eOUATION  OP  HCAT  ANB 
NAft  TNAnSPCP  PS*  THC 
CAIC  OP  vAKIAeLt  PHTtlCAk 
CMAPaCTEPTITICSi 

AB-401  t^$  B|V.    |I 

PARTIAt  BIPPCRCNTIAL  CBUATIONt 
SinULTANceuS  CaUATISNS 

•NAlTIIS  OP  NONSTCAOT 
TBO-PXAlt  Pl.O», 

AO-401  271  OiVi   « 

panticlc  acANs 

aCTA  PANTICLC  NCACTIOHS 

OrCAT  AhCULA*  0IITRIauT|BN9 
OP  INTCNnrOIATC  aOSONt 
PROeUCCB  BT  PIOMS  ANO 

ar  eoLkiBiNs  acAHSi 

A0-4el  04*  01 V.   <o 

PANTICLC  aCANS 
PLAfMA  PMTSICt 

PLASNA  HCATINC  BT  INJECTION 
OP  CMAaaCB  PADTICkCJ. 

Ae-401  illT  BIVi   ** 

PASTCUNCkkA  PCSTIl 


•ACTCNISLSeT  OP  THC 
PkASUC  tACIkkUS, 

AB-401  14*  OIV. 


14 


PAITCUNCkkA  PCSTIt 

ABAPTATION  (PHTStOkBOTl 

ADAPTATION  PNOCCft  TO 
STRCPTOnrCIN  OP  VARIOUS 
STRAINS  OP  PASTCURCkk* 
PCSTIS  ON  NUTRICNT 
nCOIA, 

AB-401  SSa  B|V.    |4 

PASTCURCkkA  PCSTIS 
IBCNTIPICATION 

BIPPCRCNTI ATION  OP  PASTCURCkkA 
PCSTIS  PROn  PASTCURCkkA 
PSCuOBTUafRCUkOtlS  OP 
RODCNTS. 

AD-401  !*••  OIV.    |4 

PATTERN  RCeeSNITIOH 
BialTAk  CONPUTCRS 

nlCROItlNIATuRC  PROSRAIINABke 
LOSIC  CkCNCNTS, 

AO-401  044  0|V.   aB 

PATTCRn  RCeeoNITION 

acecRAPMT 

CkCCTRONiC  NCASURCNCNT 
ANO  ANALTSIS  OP  eCOSRAPMlC 


pmcnoncna, 

A0-4et  «<< 


ei«t 


PCaCEPTtON 

VERBAk  ■CMAVIOR 

CPPCCTf  OP  APPCCTIVE 

PICTURE  STINUkI  BN 

THE  lCARNIHO,  PCRCCPTION, 

AND  APPECTIVC  SCAkC 

VALUES  OP  PRCVlBuSkT 
NEUTRAk  •ORBS, 

AO-401  «ll  OIV,   i* 

PCRPBRNANCE  TESTS 

CIVIk  OCPCNSE  PERSONNEk 

STaNOAPDIIEO  TESTINO  POR 
THE  OPPICC  OP  CIVIk 
OEPENSC  RAolOkOfilCAk 
nONITORINO  POR  INSTRuCTO** 
COURSE, 

AO-401  *|R  OIV,   It 


PCRPORNAHCE  (MUNANI 

REACTION  (PSTCMOkOSTl 

INPORnATtON  PROeESSIN« 
IN  A  CONPLEl  TASK 
UNDER  SPECO  STRESS. 

AO-401  J77  OIV.   ta 

PCRTURBATION  THEORT 

EkECTRONASNETIC  RAVES 

aoUNOART  PERTURBATION 
TECHNIeUE  APPkICO  TO 
THC  OIPPRACTION  OP  CkCCTROltAONC* 
TIC  RAVC  BT  ARBITRARIkT 
•HAPCO  OICkCCTRIC  OtsTACkCt. 

AO-401  001  OIV.   <* 

PCRTuRaATION  THCORT 
NCON 

THC  PCPTuRBATION  OP 
SPCCTRAk  PRCOUCNCICB 
•T  SOklB  HAtRICCS. 

Ae-401  Sl«  OIV.   IS 

PCRTURBATISN  THCSRT 
N-aOBT  PROBkCN 

VAklBITT  OP  NANT  BOOT 
APPRO! INATION  nCTHOOS 
POR  A  SOLVABLE  noOCk 
DIAfiRAH  SUHNATlON, 

AO-401  140  OIV.   I* 


PCRTURBATION  THCORT 

OPCRATORS  iNATHCnATICSI 
CONTRIBUTIONS  TO  THC 
THCORT  ANB  APPLICATIONS 
OP  PCRIOOIC  SUR'ACCS. 

A6-40I  J44  OIV. 


I* 


ai 


PAVCnCNTC 
ASPHAkT 

PRCnlxrO  HST  ASPHALT 
PAVING  niXTURC, 

aB-401  4*7  »!«•   I* 


PCRTuBBATION  THEORT 
OUANTUN  NPCHANICS 

OEVEkBPHENT  OP  A  NER 
PERTURBATION  NCTHOO, 

AO-401   ISO  OIV, 


PEST  CONTROL 

BIBkieCRAPHIES 

aiBklSBRAPHT  OP  RODENT 
«N0  INSECT  REPCkkENCT 
OP  ROOO-PIBER  INSULATION 
HATERIAkt. 

*D-40i  *«J  OIV.    I« 

pciticibcs 
harinC  Borers 

harbbr  screenino  tests 
op  narihe  borer  inhibitors 
useo  to  prcscrvc  booo, 

A0-400  «l*  BIV,    |< 


PCTROCRAPHT 

Mexico 

PCTROkOOT  ANB  PCTROeRAPMT 
OP  THC  CAMPCCHC  kITNie 
tUITC,  TUCATAN  SHCkP. 

MCiiei, 

AB-4ei  tIB  BIV,   I 

PCTROkCUn 

NICRBBIBkOBT 

IflCROBIOkOSICAk  ACTIVITIC* 
IN  PCTROkCUIt  ANO  PCTROkCUN 
PROOUCTt, 

A0-4ei  t«a  OIV,    |4 

aiBklOCRAPHT  ON  NICROOROANftnS 
•PPCCTINS  PCTROkCUn  ANO 
PCTROkEUn  PRODUCTS  INCkUOINB 
REPORTS  ON  SUkPATC-REOUCINS 
•ACTCRIA. 

*B-4ei  *«e       01 v>  i« 

PCTROkBBT 

nciico 

PETROkOaV  ANO  PETROCRAPHT 
BP  THE  CAHPCCMC  klTHIC 
SUITE.  TUCATAN  tHCkP . 
NClIcA, 

AB-401  <IB  OIV.   I 


PCTRBkBCT 

SCBIHCNTATIBN  ..  

H|NCRAkB«T  ANB  SEOCHEHltTRT 
OP  RECENT  SCBinENTS. 
VIEBUES  PASSAOC.  PUtRTO 

■  leo, 

AB-46B  a«B  BIV,   < 

PHASE  CBMTROk  BEVICO 
BESI BN 

OEVEkOPNCNT  OP  A  RBTATINB 
-PIEkB  PNASCR  UTIklll"* 
THC  nIcRORAvC  PROPCRTICt 
OP  PCRRITE, 

AB-401  S«e  BlVa  f 

PHASE  HODUkOTIOH 
RAOie  IIBNALS 

BETCCTABlklTT  OP  BIPHASE, 
STNHETRlCAkkT  PIkTCRED 
BIPHASE,  AND  eUAORIPMASE 
NOBUkATCO  CARRICRS, 

AD-4ae  TBJ  OIV,   S 


PMASC  tMIPTCaS 

antcnnaS 

PCRPOrhanCC  op  BlalTAk 

PHASC  smiptcrs  usina 
SChiconouctor  OIOOE 
talTCHCS  IN  A  PHASED 
ARRAT  ANTCNNA, 

AO-401  toi  DIV.   a 

phase  shiptcrs 

sehicbnbuctor  devices 

l-ano  s-banb  sen  i  conductor 

transmission  ANO  TRANSnlSSION- 
RCPlCCTIOM  PHASC  SHIPTINO 

ecviccs. 

AD-4ei  00*       ei«,  • 


P04SC  STUDIES 

AkkOTS 

HISH-PRCBSURC    MIBH-TCnPCRATUM 
NETAkkUR«T. 

AD-400    «**  DIV,        |T 

PHASE  <TuOICS 
NEkTINS 

HELTINB  CURVES  AND 
OTHER  HEkTINB  PHENONCNA 
OP  NaTCRIALS  UNDCR  H|«h 
PRCSSUREB. 

AD-4D0  «0*  D|V,   «S 

PHASED  ARRATf 
ANTENNAS 

PfRPORKANCE  OP  DIBITAk 
PHASC  SHIPTERS  USINB 
SEnlCONOUCTOR  OlODE 
BRITCHES  IN  A  PHASED 
ARRAT  ANTCNNA, 

AD-40t  *0J  DIV,   a 


PNONONS 
NASCrS 

ahpliptin*  acoustic  NABERSI 
phonon  interractions  |n 

CRTBTAkB. 

AD-461  0*1  DIV.   It 

PHOSPHOREBCEnT  HATERIAkB 
"ETERS 

THERNBkUNINCSCENT  DOBIHCTCR 
CONPUTER INDICATOR, 

AD-401  S*J  •!«,   «• 

PHOTOCHEHISTRT 

NITROGEN  eONPOUNOS 

PmOtOl'SIS  OP  NITRIC 
OXIDE  IN  THC  PREtCMCC 
OP  CTHTLCNC, 

AD-401  1*S  D|V.   •• 

photoltsis  op  nitric 
eiiDC, 

AD-401     •170  DIV<        R 

PHOTOCLCCTRIC  CPPCCT 
CLECTRODCS 

PHOTOCLCCTRIC  CPPCCTS 
In  THC  OPfRATION  OP 
ELECTROCHrHICAL  CELLS  RlTH 
BEHICDHDUCTOR  ELECTRODCB, 

A0-4ei  4*1  otV,   « 

PNOTOCkCCTRle  EPPCCT 

IOHOBPhCRIC  propaoation 

SUNRISE  CPPECTS  ON 
CAST-REST  IONOSPHERIC 
PRDPASATION  PATHS. 

AD-401  404  DIV.   B 


PHOTOBRAPHIC  ANAkTSIB 
ACRIAk  PHBTOBRAPHS 

AN*kTBlB  OP  DIPPUBIOM 
OP  DTC  PATCHCS  in 
THC  BCcAN, 

A6-4BI  RBI  Dl«(   a 


PHOTOBRAPHIC  CHCnICALS 
BTNTHCBIS  iCHCHIBTRTi 

ANNOTATED  BIBLIBBRAPHT 


ON  STNTHCSIS  6P  PANCHRBNATIC 


PHOTOSCNSlTtZINe  DTCSt 
AD-401  *4« 


OlVt 


PHOTOBRAPHIC  PlLH 
PHOTDSCNBITIVITT 

PANCHRONATIC  BENBITIIATIBN 
OP  EVAPORATCD  PIkNB 
OP  SIkVER  BROnlDC. 

AD-401  **4  DIV.   <a 

PHOTOBRAPHIC  RCCORDINB  BTbTCHB 
MIBM.BPEED  PHOTOGRAPMT 

htpERvClocitt  impact 
DATE  RCCORDCR.  MCTmODB 
OP  RCCORDINB  |«  OR 
MORC  X-RAT  OR  BAHMA 
Rat  shadorcRAns  OP  A 
BINCLE  HTPCRVCkOCITT 
IMPACT  CvCNT, 

AO-400  Btl  DIV.   i> 

PHOTOBRAPHIC  TCCMHISUCS 
ANAkTBIB 

STUDT  BP  IHASE-EVAkUATISN 
TECHNlBUEB  UBCB  |N 
ACRIAk  PHBTOaRAPNT, 

AD-40D  «10         eiv.   t* 

PHOTOMCTCRB 

OPTICAk  INSTRUHCNTB 

APPklCATION  OP  PHOTOCRAPHIC 
PHOTOMCTRT  TO  CkCCTRONIC 


DIBPkOT  STBTCMB. 
10-401  4** 


•  l«« 


PHOTOBCNBITIVITT 
PHOTOBHAPHIe  fILM 

PAMCHROHATIC  SIMt I T t fAT I  OH 

or   cvApoRATce  pilns 

OP  SILVER  DROHIDI. 

AD-401  *•*  •!«•   tR 


Ni.a4 


PHOTOSTHTHCBIl 

CPPICT  OP  kIBHT  OM 
BRDDTH  AMD  PMDTOBTNTHCtl • 
Of    CMkORCLL*. 

»0-*BI  bI*  o|».    14 

PHTBICB 

AtBTRACTB 

...!2?b!  •'  CBNTCNTB  AND 

»;;i»»«»B  PRBM  ACTA      " 
PHTSICA  BINICA,  1»4». 
»Bk.  I»,  NOB.  10  AND 
II. 

AD-401  R*S  BIV.   *• 

ACT*  PHVSieA  BlNleA?'  '   " 
IB4*.  VOk.  !♦,  NO*,     • 

?Mi  »«?«*?;,!•"♦"»• 

aD.401  RJt" 


•l». 


tl 


Dl«, 


I* 


PHTBIOkBBT 

tkSBD  TRANBPUtlBNB 

...rf^***'- •<«"«»  BP 

tkOOD  TRAHBPUBION. 
*e-4ei  Rtt 

'ICTURCB 

•'»"«?;  •'•TCHOkOBT, 

_   CPPCCTS  OP  APPCCTIVC 

PICTURC  STiNUkI  ON 

THC  kEARNINB,  PERCEPTlBH. 

AND  APPCCTIyj  tltll       ""• 

VAkucS  OP  PRCvlOuBkT 

NCUTRAk  aOROB, 

AD.401  Rll  B,,,   „ 

PIkBTB 

VltUAk  ACUITT 

REkATIONBHIP  OP  SMALL 
VISUAL  ACUITT  DEPEc's'" 
TO  THC  ABILITT  TB 

J2II"-III  "■••ht  traininb 

;";.P*«'ORN  IN  BPCRATIOHAL 
'kTINO, 

AD-AOO  ♦TT  OIV.    14 

PIONS 

PROTJN  REACTIONS 

DCCAT  AMBUkAR  D I STRIBUT laMB 
DP  INTERMCDIATE  OBBBNB  "  "  ' 
PBBBUCCB  BT  PIONS  AND 


BT  COLklDINC  BEANS. 
AD-401  04* 

PIPES 

ACOUSTIC  PikTCRB 


DIV. 


*e 


...  Jkii'**-*  ■*>■>•  ««BUBT|C 

AD-401  16*  OIV.   SI 

DrSlCN  OP  PkExltkE-BALL 
VOLUME  RCBDNATOR  ACOUBTii 

AD-401  |0R  DIV.   *l 

PIPES 

BOUND  TRANSMISSION 

MEASURPMCNT  OP  SOUND 
IN  LIBUIO-PILLCD  PIPCB, 

AD-401  10*  ilv,   jl 

SOUND  BCNCRATCD  BT 
BRIPICCB  IN  PIPCLINCB. 

AB-BOI  |0*  DIV.   «l 

PkANCTART  ATNOBPHCRCS 
CLOUDS 

PROjCCTCD  tOVtCT  tHVCBT|««T|DNB 

conccrninb  solar  phchOhIna,    ' 
tcrrcbtrial  and  extratcrrcstr i ak 

CkOUDB,     AND    ASTCmOBM 

AD-401  mo  OIV.   * 

PkANCTART  ATnOSPHEREB 
OPTICAk  PHEnOMCNA 

OPTICAL  PHCNOMCNA  In 
PkANCTART  MCTCOROkOBT, 

AD-400  *l|  DIV.   * 

PkAHTB  IDBTANTI 

ACRIAk  PHOTOBRAPHV 

USt  OP  ACRIAk  PHOTOBrAPHT 
IN  THC  STUDT  OP  THC 
PMTBICAk  PROPCRTICB  OP 
BDIkS. 

A6-40I  «0t  DIV,   I 

PkANTS  IB6TANVI 
PUNBI 

BiBTRinuTtOH  OP  AkIEH 
PUNBUB  BN  IRPSRTCD 
TREES  AND  SHRUBS, 

AB-4BI  1*7  Dl».    I* 

PLASMA  JETS 
ANAkTBIB 

BUBVET  SP  inbtruhcntatioh 

AND  DIASHOSTIC  TCCHHIOUCB 
PBR  use  RlTH  H|BH-TCmPCRATURC 

PkABMAS  RlTH  SPECIAL 
REPERENCC  TO  ARC-JCT 

hcatcrs, 

AD-401  4t«  DIV.   tf 

PLABHA  JCTB 

CHCMICAk  ANAkTBIB 

MASS  SPCCTROBCOPtC  DCTCRMINATtON 
OP  ChCHICal  SPCCICB 

prcvalcnt  in  a  Plasma 

JET, 

AD-400  R«4  DIV,   IB 

PLASMA  JETS 

MASS  BPECTROBCOPT 

MASS  BPECTROSCOPIC  DETERMINATION 
OP  CMEHICAk  SPECIES 
PREvAkCNT  IN  A  PkABNA 
JET, 

AD-400  **4  D|V,   «• 


PHo-pcn. 


;-DS?j:rfJ«H|§N!«""'*^« 

AD-401  104  BIV.   a 

PLABHA  PHTBICB 

CHA»BCD  PARTICkCB 

BP  fi;.*s«D";A*;i??L!J.  •"'""•- 

AD-401  R|7  BIV.   Al 

INTERACTION  OP  PAST     ' 

«"••«•  p»«TickCB  iiitJ 

"AOID  CMIBBIDN,   •■ 

AD-BOI  4fB  DIV,   t 

PLABHA  PNTBICB 

CTklNDRICAk  BOOICB 

■INDOa  PROBkEH  IN  A 
CTklHORICAk  OCoSctr". 

AD-401  II*  D,,,   , 

PLABHA  PHTBICB 
CkCCTRON  BCANS 

BENCRATION  op  EkECTRON 

BCANS  AND  THCIR  iSTCRicTrON 

7i^-.Si!!*i"^*'  *''l.ieATIONB 
IN  nlCRORAVC  PORER 
BENERATION  «H0  ANPk I P I  CAT  I  ON. 
AD-401  IJR  B,y,   ^ 

PLASMA  PMTSICS 

CNCReT  CONvCRSION 

DP  :'c:i"ST:?s„'s:'"^"»" 
D?:i:ij5*,!'""'""*"-«"<>— 

AD-401  ORB 


DIV. 


** 


PLASMA  PHTBICB 

CXTRCHCLT  LBR  PRCBuENCT 

A  STUBT  OP  EXTREMCLT' LOR  PR». 
OUENcT  DAVE  MOTIONS.  * 

AD-401  40b  OIV.   a 

plasna  pntbicb 

"••"etbhtdrddtnamics 

HH.^'SfS.^lr'    et-OBED    LOOP 

Unit  *"•    BCVtLBPMCNT 

Jd-4bi  »t$  OIV,  at 

PLASMA  PHTBICB 
HiCRORAVeS 

•Bu:;c':s::25u!;»c%%%c"?""**'— 

BAIN  Expressions  por 

!h!£!!?!  ««M-PLABMA 

INTCRACTION. 

AD-401  Is*  OIV.   a    ' 

,,  "iJJS'iJ'  aCNCRATIBN   • 
!!"**"•«'  'tCCTRON 

?£*5  'HTCRACTION  RlTH 
•NtSOTROPIe  NATCRIALS 

i.'ijJTtc*,:*'*  "-i"'* 

Ae-401  ISO        OIV.   a 

„.5«J"5;*yC  AND  CLCCTRON 
!•!?..  !*I'"*«^'»HS  RlTH 
A  PINITE  PLABHA. 

«t-»OI  *41  ,,».   , 

PLBfHA  PHTBICB 

PBOBC*  ICLCCTRBHABNETICl 
RADIOPRCBUCNCT  PRBtlHC 

«.,s:r;pj?ic':V5:ijr?T%?r*"-" 

IN  I?£,I!iI*?*  *'  *  «*»  OIBCHARBC 
'J-I'?*"!!  ***  tCSIUM  VAPORS 
-2JS  '"»"T|GATION  OP  THC 
CNCRGT  DISTRIauTION  OP  NICKEk 
ATOHS  DURING  CATHOOC  BPUTTCRIMB 
OP  NICKCL  BT  nCRCURT  IBNB, 

*D-46I  *4R  DIV,   0 

PLABHA  PHTBICB 
■ADIO  BAVCB 

.  .?2?!:""*"  iHTCRACTioN  or 

•  RADIO  RAVC  RlTH 
•TIm(-DCPCM0CNT  PkABMA 


NCDIUH. 

AD-4DI  44* 


D|V. 


PLASMA  PHTBICB 
'     tMOCK  BAVPS 

lONIIlNB  SHOCK  RAVES 

15  A  MABNCTIC  PiCkO. 

TRANSVCR«C  SHOCKS, 

A6-40I  110  DIV. 


at 


■LABHA  PHTBICB 
tHCORT 

_..;?'?«  NONklNCAR  PRODkCHS  IN 
^••TIAkkT  IDHIXCD  CASCS. 

AD.401  111  olv,   *« 

•LABHA  PMTSICS 

THCRnlONIC  CMIBBION 

— .'5"'*"*«*'-t«eTDR  PAIRS 

POR  Cab  plasma  thcrmionic 

CNCRBT  CONVCRSION, 

AD.401  *«4  DIV.   D 

I 'LABHA  BHCATh 
•inULATION 

SIHULATfON  OP  A  PLABHA 

jrE;jSTi;?;r  **  *"'''cut 

AD-401  lat  DIV.   • 


NI-M 


PLASTIC  COATINGS 

IBDCTAHATC  PLASTICS 

BIBlIBBRAPHT  on  THC 
use  AND  PCRPORHANCC 

"'    '?k*X!!r5i2*  COATIHCB, 

AD-401  a7*         DIV.   |i 

PLABTtCITT 

-SIHBLC  CRTBTALS 

PLASTIflTT  OP  BARIWH 


PLUDRIDC  SIHOLC  CRTBtALB. 
AD-401  *«}  Dli. 

PLASTICS 
ARHOR 

MCCHANISMB  OP  ARMOR 
PCNCTRATION  RCBIBTANCC| 

BLABS  PIDCRRCINPORCCe 
PkASTIeS, 

AD-401  aOO  D|V. 

PLASTICS 

CBMPOBITC  HATCRIALB 

SURPACE  CNCHIBTRT  DP 
BLABB-PIBCR-RCINPORCCD 


PLASTICS, 
AD.40 


I  ttt 


0I«. 


at 


»t 


IN 


PLASTICS 

DCSRADATIDH 

BIBLIOORAPHT  ON  RESISTANCE 
•^nI^JJI'^J  li    "■COoROANliSi, 
DiSlS^jEiTl?""'*  *•"» 

AD.401  io*  eiV.    |R. 

PLASTICS 
MOLDING 

PABRICATION  OP  PRODUCTION 
TOOLS  PROH  PLASTICS, 

AO-401  1*1  D,v     ,, 

„.J:cJ;'«  p«essure-loadIn4 

TESTS  OP  A  RING-STIPPEnED 

ctlinder  padricated  op 
blass-pilament  reinporced 

AO-401  040  DIV.   11 

»«.'!:.*!!. 'S"Ii««  CHEMISTRT 
M-IVJJ*  "•'"  BCINPDReCD 

*B-46|  ai7  DIV,    |R 

PLASTICS 

THERMAL  PPOPERTIEB 

THCRNOPHTSICAL  PROPCRTICB 
?»  rilJ*^"  "«"«I»L$  AND 
""iSill'S  TO  LIQUID  MTDROBCN 

tehperatu»e  (••laiPi, 

AD-401  117  0|V.    I* 

PNEUMATIC  BTBTEMS 

cBntrol  btstcms 

LIGHT-TRUCK  HIGHRAT 
TRAIN  CONPRIBCD  OP  POUR 
l/R  TON  TRUCKS  M-ia  A-|. 

AD-401  411  olv.    II 

'•i!!.P?f!l  TRAJCCTORICS 

SATELLITES  lARTIPIClALl 

LORLIGHT  COVERAGE  PRgn 
JOLAR  AND  BUN-STNCMRONOUB 

*•-*»•  ''O  OIV.   It 

POLAR  RCCIOHB 
SHCLTCRS 

ERECTION  OP  A  PORTABLC 
SHELTER  POR  NA  I  NTENANCc'' 
J"*  REPARI  pP  CONSTRUCTION 
EBUIPMCNT  |S  PlONCCR 
POLAR  CAhPS. 

Ae-401  t71 


BIV, 


>> 


po.'?i!c*"n?j:"5is;7S!nj:"'''"''*" 

aO-401  *||  •„,».    ,, 

POLARIIATION 

ELECTROMASNETIC  RAVES 
..  Jly?!  f"     INVESTIGATION 
OP  POLARIIATION  PROGRAHHIMe. 
*0-40l  11*  DIV.   0 

'•t*;0«"*'Mle  ANALTtIt  ■ 
RADIOPROTrCTIVE  A6ENTB 

POLADOBRAPHIC  CATALTTIC  BAiira 

!*»  ;J«"iviTT  OP  suCpJtdJtl  "• 

BROUPB  IN  BOVINE  PLACHA  AlN.ia... 

SOLUTIONS  bepoSe  Sio  rjiffe*""'" 

VhJ  IJi?bJI  IBBADIATION  IN 
I?'.t!?!jf!  ***  'BEBiNCE 

!«S!S'*^*9"  '"BTECTIVE 

SSt^ion. *'•"•'"  •"•  »"'<*'■ 

4B-40I  OBI  OIV.    |4 

"VAllllrl'ot^''" 

AND'icii;s:?Ts:  g?  PB«pc«T,rB 

POLTMCRt    "'TNACRALATC 

Ae-4i|  *a*  DIV.    |R 

"kI£I'*S"  't-ASTICS 

complcx  compounds 

anb''£pS  »'  'oltcooroination 
and  ncr  coordination 

POLTNCRB, 

AD-40e  **7  OIV.   n 

POLTCTHTLCNP  PLASTICS 
CONTAIHCRS 


STUDT  OP  RESISTANCE 
PACKAGINC  HATCRIALB 


OP  PACKAGINC  MATCRI 

IScS?!?"*'^  ""'*« 

AO-401  0*7 


DIV.   <• 


PDLTCTHTkENC  PkABTICB 
CkCCTRie  iNBUkATION 
BHcJ^Sti"?:;:?;.'-  -•■TCTHTkENc 

Ae-401  *a4 


OIV.    |R 


POL -PRO 


or  POLTIVIMVL  CMUODlOCl 

■T  seik  nicaeea««Nl*n«, 


SPACC  *uit.. 
»o-*ei  aso 


OI«i 


«• 


*•-*•!  a«f 


B|V. 


!• 


eC«»*B*T|OM 

•iakie««*PMT  ON  Dc«««o*TieN 
or  poltiyihtl  CHLOaloti 
•T  SOIL  nic*oo*G«HI*n*i 

>0-40l  »»t  B|«.    I< 

POPUUCTIOH  IH*THCn*T|Cll 

tTtT|STte*k  DltTMIBUTIeMt 
OPTinut^  CLltf  iriCkTIOM 
•  UkC*  rot)    CLASSflCOTlOM 
l«ITO  T»0  »«UkT|V*«IATC 
HOan*!.  PO^WkATIONt, 

*e-«ei  «*•       etv.   is 

pesiTie"ia*  dcvicci  in*CMiNCavi 
rcASiaikitr  (tuoics 

•Toato  cacacT  *ctu<tcd 

Lift  STlTCnt  lSC*kS>. 

*o-*ei  no  Biv.  ** 

reSITI0H|MC  aCkCTIONt 

Hun*N  CNeiNCEaiNc 

Htiinu"    *an   aCACH   Om 
iMSTKunCNT   a*cits   rao>i 

TMC  SC«TCI>  POSITION, 

«D-*oi  ei*       eiv>  *■ 

POTe«ITI*L    TMtoa» 

MikanoNie   tNiikTSis 

aCPacsniTATlOM  or   ccaTftia 
NONkiMC**  oouNDiaT   paeoLtni 
roa    HAnnOMlc    ruacTiONS 
•T   sTSTCns   or   ceu*TioNs 

It0-*0I  440  olv.   I* 

poaecM  ALkOTt 

PKoeucTioN  or  poaec* 

-*ei  ia«       ei«<  i* 


nfT»kLuac*  |Te"», 


poaeca  NCttikuaar 

l»ON 

koa  TcxpcaATuae  impact 
$T*cNeTH  OP  laoM.poaeca 

*D-»ei  «1J  DiVi    I* 

poaoca* 
Ataetok* 

CMAaSC  ANAkTSCS  OP  OCASSkOHCaATrO 

AiaooaNc  poaocat  op 
sAccMAaiM,  CAaaoaAi,  and 

CAB-e-Slk. 

AO.*ee  «4«        Div.   « 

POBCa  COUlPXCMT 

MToaePolk  BOATS 

kl6HTariSMT  CkCCTaicAk 
POBCa  sTSTCn  poa  HTORerolk 

CBaPT,  AI»  cushion  JMlPS 
oa  AUllklABT  STSTInt 

poa  eoNVCNTioNAk  snips, 

AB-AOe  BBO  BIV.   ? 

poaea  suPPkics 

COnnuNICATION  STSTCNS 

poaca  ccNCaATiON  Poa 

HI«M.a(ktABIktTT  OUAOauPke- 

etvcasiTT  cohnunications  STSTms, 
AO>Aoi  tsi  oivi  y 

POaca  BisraiBuTioN  roa 
HicN.ackiABikiTT  auAOPuPkt- 
BivcasiTT  conmunications  STSTeaS, 

AB-AOI  »Si  elV>   T 

poaca  -supPkits 

BUBHAaiNtS 

ANAkOe  STUOT  OP  NAVAk 

SMiPBOAaD  Poaca  ststcn 

-SNoar  Tfan  TaANSieat 
PCapoanAHCe. 

•D-AOI  )0«  OIV.   11 

ANAkO«  ST«6T  or  NAVAk 

SHiPBOAPo  Poaca  ststcn— kON« 

TtBN  TaANSItNT  PCaPOaNANCC. 

*0>AOI  50*  BlV.   *l 

ANAkOC    STUOT  or  NA»Ak 

SHiPaoAND  Poaia  ststcn— tbab- 

SICNt  pearoanANCf,  ' 

AB>*ei  so*       oi«.  >i 

pacrABatcAtro  BulkOlaSS 
ciPANOCO  PkASTies 

alfilO  rOAN  PLASTICS 

SNtLTras:   STaucruaAk 

TtsTs  or  PciNPoacCD  risEao  tss 

PLASTICS  SCANS,  MONtTCON* 
PkOOl,  PA1.CLS,   ANO  C«PtaiNtNT»k 
OaCCNkANB  iUtkOINC, 


AB-*OI  IT* 


•l«.  I> 


paKSStS  INACNIHCaTI 

AN  APPklCATlOM  OP  INBUCTIBN 
NCATINC  TB  aOCK  BtPSaNATION, 
AB>40I.  1*7  01  Vi   • 

paCfSUaC  BBCATNINC 
aesPIBATIBN 

NAiiNOP  pacssuae-»Oku"« 

afk*T|ONS»|PS  BP  TNC 

HUNAN  aesPiaATBaT  ststcn, 

AB-*OI  *0I  BIV.    1* 

pacssuac  SASCS 

°"s*N6ke-eApikkAaT  cONPaessioii 
HANONfTcas  roo   ncasuninc 
koa  ABSOkUTc  paessuaes, 

Ae-*oi  SIB       0|v>  J« 

pacssuac  suits 

AtTBONAUTS 

Tint  STUOT  OP  BOHMIMS 


paiNTIN* 

""iJkickteTaBNlC  BATA  |NPUT-«MTPUT 
•'WOT.  ^.„     -« 

AO-*OI  aSB  •!«.   10 

PBBBABIkITT 

BOUNBS  ON  BSNSITICS 
ANO  HAIABB  BATCS. 

AB>*OB  «TJ  BIV.    t* 

ccaB>caessiN«  iNTcavAk* 

BP  CNVCkBPCS  BP  fiAUSSIAN 

paeccsscs. 

AB>*BI  «JI  DIV.    |S 

PBBBABIkITT 

'"^acscAacN  in  tnc  eoNTOOk 

6P  eONPkCK  STSTCNS  -PABTlAkkT 
OBSCBVABkt  NABKOV  PaoCCSSCS, 

•B-*OI  ISO  BIV.    If 

PBOBABIklTT 

CONNUNICATJON  TNCBBT      ..... 
STNTMC5IS  OP  PaOOAOIkltTIC 
COHNUNICATiaN  NCTS. 

*D-*oi  *ae       oivi  0 


PBOBABIklTT 
aCklABIkITT 

PaoSABIkITT  PBOBkCN  ABItlNS 
IN  aCklABIkITT  ANB 
TBAPPIC  STUOICS. 

AB>*Oe  T*7  OIV.    |S 

paoBABIklTT 
TNCOBT 

SCkCCTfO  TOPICS  In 
NABKOV  CH<|N  THCOav. 
•ITH  AN  APPLICATION 
TO  NtaKCTINS, 

AO-*OI  «>6  BIV.    I* 

paeacs  iCkCCTaoNAOaCTici 

COAIIAk  CABkCS 

IhPCBANCC  NCASUaCHCNT 
BT  BCNCBAkllCB  TNBCC-PaOBC 
NCTHOO. 

AB-*ei  *«o       OIV,  iS 

PaoBC  CNABAcTCaiSTICS  OBTAlNABkC 

USING  oirrcaCNT  paoBC  ttpcs 

IN  TMC  PL'SNA  or  »  C»S  OlSCHAasC 
IN  NCacUBT  ANO  CCSlUn  VAPONS 

ANB  INVCSTICATlON  OP  THC 
CNCaCT  BISTaiBuTION  or  NiCKCk 
ATONS  OUaiNC  CATHOOC  SPUTTCa|N« 
OP  NiCKCk  ST  NCacuBT  IONS, 

AB-*OI  S*«  BIV.   B 

PaoBCS  ICkCCTaoNASNCTIC) 

VCBT  H|Sh  PaCOUCNCT 

atOioracouCNCT  pnobinc 
tcchniouc  roa  thc  ncasubcncnt 
or  kOa  plasha  clcctbon 

OCNSITlCS. 

AO-AOI  SJJ  BIV.   • 

paoeucTtON  coNTaok 
ceoNONics 

ABAPTIVC  PaeOUCTIOH  rUNCTIBN 
ANO  ITS  CCOHOnIC  tnPklCATIONSt 
PkANNINe  ANO  CONTBOk 

or  iNBUSTaiAk  opcbations, 

Ae-*oe  «**       Olv.  a* 

paeeucTiON  coNTaok 
kiNCAK  paosaANNiNa 

PINOImC  thc  AOBk'S 

roa  A  kApec  CkASS 

or  CONTINUOUS  SANPklNB 
PkANS, 

AB-*ei  •««  BIV.    If 

PaOSBANHINe  kANCUASCS 
SINUkATION 

rOasIN  IV.  rOBTBAN  IV  SlaUkATION 
kANCUAGC  USCait  6UIBC, 

AD«*el  171  BIV.   JO 


paoBBAHNiNe  leoNPUTcasi 

CONPUTCa  LOBIC 

sckr-eiASNosis  in  clcctbbmic 

BICITAk  CONPUTCaS, 

A0-*Ot  If*  0|V, 


JO 


PaOBBANNlNfi  iCONPUTCaSi 
DIfilTAL  COHPUTCas 

BlSITAk  COHPUTCa  ANAkTSIS 

OP   AiiAkkT   sTHtitraie 

SOkle-BCAN  CkCCTaON 

euHs, 

AO-AOI  fl7  DIV.   B 

SUPCasONIC  aiisynnCtbic 
NOZZLE  DCSIfiN  IT  n«SS 
PkOa  TCCHNIOUCS  UTIklZiNC 

A  BieiTAk  eoNpuTca, 

AB-AOl  SB*  DIV.   * 

paoeBAHNiNc  icoNPUTcasi 

SANC  ThCOPT 

A  PCaPOBNANCC  NCASUaC 

POa  BANC  PkATIN«  PaOBPANS. 

AD-*OI  *ai  DIV.   JO 

paoaaANNiNC  icohputcbsi 

HTOaeOTNAHICS 

STUOT  OP  BONO  ocoais 
crrccTs,   vokunc  i, 

TNC  TCCH/OPS  TaO-DtnCNSIONAL 
TIHC-DCPCNOCNT  HTOaOOTNANlCS 
eOOC,   APPLICATION  TO 
SHOCK  INTCBACTION  STUOT, 

"";i::ii  f.f         o.v.  a 


PBOBBANNIH*  iCBflPUTCatl 

Tnpact  pbcbiction 
pascaAN  STSTCN  roa 

THC  UTILIZATION  Or 

THC  aCAL  TIHC  HCTCOaOkBOKAk 

STSTCN  roa  unbuibcb 
aoeacT  ihpact  pbcbictibn. 

AB.kOI  *f|  BIV.   It 

paOBBAHNINB  iCBHPUTCaSI 
kCABNINC 

INPBBTAHCC  BP  PBBBkCN 
HCTtaBBCNCITT  TO  PB6a«AHNIH« 
THC  TAsa  HICBABChT, 

Ao«*oi  aie       OIV.  <• 

PBOBBANHINB  tCBNPUTCaSI 
NATHCNATICAk  PBCBICTIBN 

paCOICTIBN  CAkCUkATIONt 

poa  race  riCko  caouNo 

NOTIONS  aNICN  aCSUkT 
■HCN  CHCNICAk  OB  NUCklAB 

ocTONATioN  eccua, 

AO-AOI  ill  BIV,   I 

PBOBBANNINC  (CONPUTCaSI 
HUCkK'a  PNTSlCf 

PANTASIA  II  ANB  TBIPBOB 
II  -SHICkBINfi  CBBCS  Poa 
THC  l»N  7070, 

AO-AOI  eia       DIV,  <• 

PaSSBAHNlNB  ICONPUTCaS) 
NUHBCaS 

HCTHBB  POa  paoOUCINS 
•ANBBN  VABIABkCf  IM  A 

coNPuTca, 

A0.*6|  IIB  DIV,    |S 

paBBBAnNINC  ICONPUTCaSI 
PkOTTCaS 

A  paooaAN  poa  plottinb 

THC  BAOIOkOCATIBN  PBCOICTIONS 
ANB  AHAkTZIHC  TNCIB  CBaB"l« 

a0.*BI  1«7  DIV«   * 

PBBeaANNiNs  (CONPUTcasi 

PaeCBANNINB  kANBUABCS 

CXCCUTIVC  paOBBAH  POB 
HUkTIPkC  eONSOkCS,   SPCC|PieAT|BN 

or  A  acvisioN  or 

THC  NAVAk  AVIATION 
SUPPLT  OPPICC  lASOl  ION 
KIO  OATA  PBOCCSSINS 
STSTCN.  „ 

«o-*oe  «7«         BIV.   JO 
OCSCaiPTION  or  AN  ibn-tb« 
roBTPAN  pposBAH  Pea 
THC  AsscsfnCNT  or  conbustibn 
crriciENCT  roa  a  aToaoccN 

ANO  AIR  STSTCN, 

Ao-AOl  aif       BIV.  |0 

paBBBANNINe  iCOMPUTCaSl 

STNTNCSIS  neOCkS  iSINWkATIONSi 

POaSlN  IV,  POaTBAN  Iv  SINUkATIBN 
kANBUACC  USCB't  eUlBC. 

AB-*6I  |7|  BIV.   JO 

PBOJCCTIkCS 

NOnCNT  OP  INCBTI* 

TRANSVraSC  NONCHTS  OP 
INCPTIA  BT  nCCNANICAk 
INTCCBATION, 

Ao-*ee  BB*       BIV.  aa 

PBOPASATION 

CkCCTBONABNCTIC  BAVCS 

TNC  crrccT  or  thc  boubm  aib.sca 
iHTCarACC  ON  veaT-kOB-racouCNCT 
ANB  ciTacNCkT-koa-raCBuiNCT 

PBBPACATION, 

AO-AOI  117  BIV,   B 

PBOPACATION  BP  CkCCTaSNABHCTlC 
BAVCS  IN  aCCTANSUkAB 
CUIBCS  kOABCB  BITH 
NAONCTItCB  PCaalTC, 

AO-AOI  |J<I  DIV.   0 

BBOPASATION 
NCASUBCNCNT 

SCkCCTION'Or  TCBNINAk 

siTCS  roa  tbansoccanIc 

euCT  paoPASATioN  ncasubchcnts. 

AD-AOI   lAI  OIV,   •   

TMC  COHNUNICATIONS  POTCNT I AkI T ICf 
or  TMC  TNABC  aINO  INvCaSIBH 

oucT,  ANAkTSIS  or  paojccT 

NCPTUNC  DATA, 

AO-AOI   1*1  DIV,    B 

aecoNNCNBCo  instbuncntatibn 
roa  TRANsoecANic  duct 

PBOPACATIBN  NCASuaCNCNTS. 

AO-AOI  |*a  DIV,   B 

PBOPASATION 
SCATTCalNS 

ppocEDuacs  poa  cstIhatihb 
BAOio  ricLOs  paoPACATCe  Ot 

NULTIPlE  SCATTCaiNO  IN  THC 

TaoPOSPHi»c. 

AO-*ot  loa        DIV,   • 

PaoPCLLANTS 
PlaC  SAPCTT 

H|6h  spcco  octcctiom 
ANB  cOntbol  or  riac 

IN  SOklO  PBOPCkkANT  PUCkt 

aS-AOI  1*1  DIV,    |0 

paoTciNs 

NCTAfOLlSH 

ruNCTiON  OP  Thc  sukPua 

ANINO  ACIDS  IN  PBOTCIN 
NCTAIOklSN  or  aCSCNCBATlNB 

aouNO  Tissue, 

AO-AOI  taa       OIV,  i* 

PBOTCINS 

BABIATIOH  crrccTs 

crrcCTs  or  ibbabiatibh 

ON  NCAT  PaoTCIN, 

AO-AOI     fBB  OIV.        I* 


m-ae 


MTCNOkOBV 

BIOkTOBBAPHIIS 

AB-BOB    «f7  »|«,       ,a 

BSTCNBkSaT 

accAkk 

OP  Jrjr;??;:?:"^  ««.o.ctc«„t,«, 

AO-ABi  ai*       BIV.  aa 

MVCNBNCTaiCf 

THBCC-BAt    PACTOB    ahaltsi* 

SStbh'"""^"*  •**"""■*'""•*•• 

A0i*0l    BIT  BIV.       a* 

pstchonctbics 
scbucnccs 

NBH-INBCPCNBCNCC     |H 
tUBjRTIvrkT    BAMOBN 
•INABT    iCBWCHCCt, 

AB-AOI  f«a  BIV,   «0 

rtTCNBPHTBIBkOCT 

tbaTnihb 

.  pbacticc  crrccTS  in 

THC  PCBPBaNANCE  or  A 

SINPkC  VlfUAk  DISCalNlNATIB* 
TASa  BT   INITIAkkT 

NAivc  BBsravCBs. 

AB-ABB  «0B  BlV,   aa 

PSTCHBTBOPIC  ABCNTS 
OlOkBBICAk  ASSAY 

,.-;2I"''*£"-2«"»»-  »'«»0T  OP 

CCNTBAL  STNAPTIC  STSTCNI 
APPCCTJNO  NOTOa  rUNCTION. 

AO-Aoo  «ai        ,1,,   ,» 

PUBLIC  OPINION 

CIVIL  BCPPNSC  STSTCNS 

NCaBSTSTChi    a  STUOT 
IN  PuOkIC  ACCCpTAMCC 
OP  AN  CABkT  BABNINB 


AO-ABI  Bll 


OIV. 


IS 


PUCBTO  aico 

NABINC  •CSkBCT 

m,    Zl!liZt*-i*l    *!*  •COCHCNUTBT 
OP  BCCCNT  SCOIHCNTS, 
VtCOUCS  PASSASC,  PutaTB 
NICB, 

AO-AOO  B«a  BIV.     a 

PULtc  ANPkincas 

PCirBBNiNCC  iCNSINCCaiNBI 

use  pr  MisM  PcavCANcc 

HBkkaS  SCANS  In  hich 

PBBca  ANPkiPicas, 

A6-A6I  4B«  OIV,   0 

PUkSC  eCNCRATOBS 

CNcasT  coNvcasiBN 

PEAtlBtkITT  BP  aCNCBATION 
OP  MISH  CNCBBT  PUkSCS 
2iJE£^^I  "*  tkCeTSoNECHiNICAk 

AO-AOI  •**  BIV,   T 

PUNPS 

klBuCnCB  BASCS 

•  ..-l!';l!!**£  HOUIB  HTBBOBCN 
PUNPS  roa  SPaCC  APPklCATIBNS . 
AO-AOI  Bl*  BIV.    It 

PTBBkTTIC  BBAPHITC 
ACBBbTNANIC  hcatinb 

PvaBkTTIe  BBAPHITC  POB 
BC-CNTBT  kCABINS-CBBC 
ANO  NOSC-CAP  APPklCATIBNS, 

AB-AOe  *B7  BIV,   la 


C«k 


PTBOkTTIC  OPAPNITC 

HicaeaAvcs 


NicaeaAvc  scncbation 

It  NCaMS  op  CkCCTBON 

•Can  iNTcaAcTION  bith 

ANISOTBOPle  NATCBIAkS 
•PkASNAS  ANB  PTBBkTTIC 
NBAPHITCl, 

AO-AOI  ISO  BIVi   0 

PTBUVATCS 

CABBOITLTASCS 

A  BCNCBALItCO  TMCaar  OP  PABTICWLATr 
CkCCTBON  CbSbuCTION  CNZTNCS  * 

APPklCD  TO  CTTOCHBONC  OIIOASC, 

A  TNCOBT  OP  CBVPkCD  CLCCTBON 
ANB/e"  IBBN  TBANSPOBT  APPkICO 
TO  PTBUVATt  CABBOITkASC, 

Ao-*ei  1*0       olv.  I* 

BUAkITT  CBNTBBk 

CBBBCkATIBN  TCCHHIBUCS 
BCNCBAL  PBBBkCNS  |N 
CBBBCkATION  ANAkTSIS 
BP  NCCnANISN  PBCCISIBN, 

#accisiBN  OP  accoaoiNS 
puksco  AceckcaATioNS, 

AB-AOl  f07  BIV.   a* 

BUALITt  CBNTBBk 

PBOBuCTIBN  CBNTBBk 

BuBBCBIICB  NICBOBAVC 
OUPkfllNB  TUBCS  PBOOUCTION 
CNBIHCCaiNB  nCASUBCS 
PB0«aAN,— OATA  SHCCTS 
ANB  «****'■• 

IB-*BI  <•*«  BIV.   0 

BuOeCOIICO  NICBBBAVC 
OUPkCHNS  TUOCS  PBOBUCTION 
CNBlHtcaiNB  NCASUBCS 
PaBBBAN, 

AO-*BI  a*t  BIV.   • 

BueBCDiico  HicaoBAvc 

•UPk(«|NS  TUOCS  PBOOUCTION 
(NSINCcaiNB  NCASuaCt 


PST-RAD 


PaOSMAN,  — INSPECT  l*« 

PBoeceuacs, 
AO-AOI  a** 

•WAklTTCONTaSk 


•l»t 


NPklNB 
PINOINB  THC  ABBk'S 
PBB  A  kARBC  CkASS 
BP  CBNTIHUBU8  SANPklNB 
^kBNI. 

•••••I  n^t  BIV. 


If 


•UANTUN  HCCNANICt 
BBSSHS 

CkCnCNTABT  PABTICkC  STATCt 
AS  aOTATIBNAk  kCvCkS 
BP  A  STNNCTaiCAk  TOP| 

CvIDCHCC  POa  TMC  CASC 
OP  ZCae  STBANSCNCSS 
BOSONS, 

ao-abi  1*1       BIV,  ae 


MANTUN  HCCNANICS 
PCBHIBNS 

VAkieiTT  OP  NANT-BBBT 
APPBOIINATION  nCTHOOS 
POa  A  BOkVABkC  NOOCk 
III   klNCABIZATION  PBOCCeUBCS, 

AO-AOI  Off       OIV,  al 

•UANTUn  HCCHANICS 

PCBTuBBATlBN  TNCOBT 

DCVCkOPNCNT  or  A  NCB 
PCNTUBBATIBN  NCTHOO, 

AB-ABI  |B<  BIV.   as 

•WAHTUN  NCCHANICS 

PBOSBANHINa  leONPUTCBSl 
BUANTUN  NCCHANICS  OP 
HOai   STANBABB  kIST 
BP  T,e  CkECTBON  INTCCBAkS. 

"  ■-•  BIV,   af 


AO-AOI  lai 


•UANTZ  MCtONATOas 

•uABTZ  CBTSTAk  UNIT  CB- | IN- J7 I /U. 
AB-AOI  f*e  OIV,   B 

•VABTZ  aCfONATOas 

aCklABIkITT  iCkCCTBBNIeSI 

.-  5VI"*'  eaVSTAk  BCklABIkITT 

STuBICS, 

A6-4si   m$  BIV,     s 

BUABTZ  CBTSTAk  aCSBHATBB 
ABINB  CPPCCTS, 

AB-AOI  AT*  BIV.   0 

•VABTI  BCSONATOBS 

TCNPCBATuaC  CONTBOk 

HIBN  pacciSIBH  tNC 
BUABTZ  aCSONAToWS  POB 
TCnPEBaTuPC  CONTBOk  BCTBCCN 

ao  AND  soc, 

Ao-Aoi  saa       OIV.  as 

•UCUCINS  TNCOBT 

OCCUPATION  TINC  PBOBktNS 
IN  THC  THCOav  BP 


•ucucs, 

AO-*ei  «ao 


OIV, 


If 


BABAa  BuPkC 

TBANSNIT- 

aUBBCB 

BUPkCIINB 

CNBINCcai 

PBoaBAH,- 

ANB  CHABT 

AO-AO 

Bu««U 

•UPkCI|N« 

CNSINCCBI 

PasBBAN, 

AO-AO 

auecco 

BUPkCllNS 

CNBINCcai 

PBOBBAN,- 

POOCCOUOC 

AO-AO 


icas 

accCIVC  TUBCS 
IZCB  NICBBBAVC 

TUBCS  PBOOUCTION 
NB  NCASUBCS 
-DATA  SHCCTS  ' 
*. 

I  a*a        OIV.   B 

IZCO  NICBBBAVC 
TUBCS  PBBOUCTIBN 

NS  NCASUBCS 

*  3At  BIV.   B 

IZCO  NICBOBAVC 

TUBCS  PBOOUCTION 
NB  NCASUBCS 
-INSPCCTION 
■. 
I  aA*  OIV.   B 


•AOAN  CCHO  ABCAB 

NCTcoas 

BAOIO-rCHO  STUOICS  OP 

ncTCOBS  AT  AB-CN  BAVCkCNCTM, 

PABT  III   SNOBCR  NCTCOBS. 

AO-AOI  tiB      eiv.  a 

OABAB  CSUIPNCHT 
kINITCRS 

kOB.NOISC,  L-BANO  CTCkOTBOM 
■Ave  OEVICE  ILINEATOai 
POB  ISOLATION  ANO  OVCOkOAD 
PBOTCCTION  OP  BABAN 


PBCanpl ir leas, 

•D-AOI  t»k 


Olv. 


■•BAB  CBUIPNCNT 
NODUkATOaS 

SPaBK  OAP  STUOICS  OM 

cu-8  CkCcTBeecs  roa 

A  HICM-POaCa  SSITCHINS 
•Cvlce  Poa  BADAB  NOOUkATOa 
APPklCAf IONS, 

AB-AOI  eis  BIV.   B 

■ABAB  eOulPNCNT 

PHASC  shiptcbs 

k-ANO  S-BANO  SCNICONOWCTBa 
TBANSNISSION  ANO  TBAnSH t tSI ON. 
BCPkCCTIBN  PNASC  SN|PT|H« 
OCvlCCS, 

AD-AOI  OOa  OIV,   • 

••OAB  CBUIPNCNT 
SITC  sikCCTIBN 

TBlkATrBATION  TCCNN|BU( 
POB  TNC  BAPIB  POSITIONINS 
OP  BABAB  PBUIPNCNT, 

AB-ABI     SAT  BIV,        » 


NI-S7 


■ADAB  BANBCB 
•TNP6SIA 

PAPtaS  PBBH  A  BAOAO 
aCPkCCTIVITT  STNPOSIUN, 

AO-ABI  S*a  6l«,   * 

PAPCas  PaON  A  NAOAB 
aCPkCCTIVITT  STNPBSIUN, 

AO-AOI  *Af  1|V,   • 

NAOAB  aCPkCCTISNS 
NCASUBCNCNT 

PBCBUCNCT-STCPPINB  NCTHSB 
PBB  BAOAB  SCATTCBINB 
NCASuNCNCHTS, 

AO-AOI  Si7  BIV.   * 

MAOAB  aCPkCCTIBNS 
aCBUCTIBN 

NININIIATIBN  OP  THC 
BABAB  CBBSS  SCCTIONS 
OP  A  CTklNDCa  BT  CCNTNAk 
kOAOINB, 

AO-ioi  f7*  DIV.   « 

BADAB  aCPkCCTIONS 
STHPOSIA 

PAPCBS  PBBN  A  BABAB 
aCPkCCTIVITT  STNPOSIUN, 

AO-AOI  S*a  iiv,   A 

PAPCas  PBON  A  BADAB 
■CPkeCTIVITT  STNPOaiWN, 

AD-AOI  JAf  DIV,   * 

NAOAB  SICNALS 
BCTCCTION 

NUkTIkrVCk  eUANTIIATIOM 
or  OATA  roa  SCOUCNTIAk 
TCSTINe  ANO  ApPklCATIBH 
To  SICNAk  OCTCCTION, 

AO-AOI  lia  D|V.   * 

•ADAB  STSTCNS 

NANSCS  ICSTABklSHNCNTSi 

PBCBUCNCt-STCPPINS  NCTHBD 
POB  BABAB  SCATTCBINB 
NCASUBCNCNTS, 

AB-ABI  ItT  DIV.   • 

OAOAB  TABSCTS 

CTklNOalCtk  BOOICS 

NININIZATION  OP  THC 
•ADAB  caOSS  SCCTIONS 
OP  A  CTklNBca  BT  CCNTBAk 
kOABINC, 

AO-ABI  t7A  BIV,   * 

BADAB  TBANSNITTCaS 
HAZABOS 

—  •''•««"l«lklTT  BP  AINNUNITIBMS 
TO  PPS-Sf  BABAB  AT 
■CkPalDBC  Ala  POBCC 
BASC. 

AO-AOI  OJO 


DIV. 


»t 


BADAB  TBANSHITTCaS 
NOISC  laAOAB) 

.„.«"***I««*TTON  OP  klNCAN  BCAH 
AND  nCb  CONCCPTS  OP  NiCBBBAVC 
POBCB  «CNPaATION,   PART  I, 

•EDUCTION  OP  SPUatOUS  OUTPUT 
tIBNAkS  IN  HIBH  POBCB  KkTSTBONS. 

.7£!^.ill   *  fTUOT  OP  SPACC-CHAtBCD 

•Ave  PRBPASATION  AkONC  A 
PCaiBOICAkkT  VABTIHB  CkCCTBON 

AO-ABI  Ifl  BIV.   0 

•ABIATION  CHCHIITBV 
IkkUNlNATtBN 

APPklCATION  OP  NUCkCAO 
•ABIATION  IN  neOlCINC, 
POBCa  PBBOUCTION  AND 
IkkUNINATION, 

AO-AOI  aij       91V,  IB 

•AOIATIBN  BANABC 
BUABTZ  BCSONATOBS 

.-.S!?*"!J.*"*«'*'-  aCSONATOB 
ASINS  CPPCCTS, 

AD-AOI  A7B  •!«,   B 

•ABIATION  CPPCCTS 
BIBklBBBAPHICS 

JPjCe  BADIATION  CPPCCTS 
ON  CkCCTBBNIC  NATCBIAkS, 

AD-ABI  a«B  DIV,   B 

•ABIATION  CPPCCTS 
•leCHCHISTaT 

BABIATIBN  SIBCNCNISTBT 
AD-AOI  f<*  DIV.    I* 

BAOIATION  CPPCCTS 
BkOee  PkABNA 

POkAaoBBAPHIC  CATAkTTIC  BAVCS 
ANO  aCACTIVITT  BP  SUkrHTDBTk 
aaouPS  IN  BOVINC  PkASNA  AkBUNIH 
fOkUTIONS  BcrORC  AND  ArTCB 
UkTBAvlOkPT  IRRAOIATION  IN 
TNC  ABSCNCe  ANO  PBCSCNCC 
OP  BADIATION  PBOTCCTIVC 
ABCNTS,   VISCOSITT  AND  OPTICAk 
BOTAtION, 

AD-AOI  DBS  DIV,    |* 

BABIATIBN  CPPCCTS 
CNBDNOSONrS 

CMBONOSOnC  ABNOBNAklTICt 
IN  LIVCa  ANO  NARROa 
OP  NICE  laaADIATED 
BITH  PAST  NEUTBONS. 
•ANNA  AND  X  RATS, 

aO-aoi  IIS       DIV.   r* 

•ADIATION  errccTs 

klSTCaiA  NONOCTTOBCNCS 

errecT  or  chbonic  banna 

BADIATION  ON  A|RSORNC 

INrccTiON  or  nice  bItn 

kISTCBIA  NONOCTTOaCNCS, 

AB-ABI  0*1  6lV,    I* 


IAD-  RSG 


KkeiATiON  crrccTs 
nlc«aoii«*Mlsnt 

•  i«Lie««*rMT  ON  nieiieo*a*MiSN 

CONTKOk  •*  lONItlNS 
RABIATION, 

KtDiATiON  errccTs 
rworr iNt 

crrccTS  or    ikraoiatiom 

ON  MEAT  PaoTCIN, 

ikO-*ei  !••       oiv.   i* 
•AOltTiON  trrccTs 

■HOLE  Oaov  I*«AOI«TION 

CHKONir  •M0Le-»oOT  sann» 

KAOIaTION  tTMCSt   IN 
AkIINO  MATS  AND  Nice, 

•0.400  «*o       eiv.   I* 

AAOIATION  TOktNANCC 
VACCINCf 

SUNvtT  or  CUNNCNT  •tfCANCM 

ON  »»Dio^i»OTeeTi¥i  er'fCTt 

or  SACTtHKk  INNUNItATION*. 

AD-AOI     *<«  01«<        I* 

■AOtO    AST'ONONT 
nCTCOIIt 

»»Dio»reMo  STUDIES  or 

firTtO»»  AT  4i.CN  •AVtLtNSTN, 
^A«T   II:    »MO»e«  HCTtO«», 

AO-AOt  sit  OIV,   < 

KAOIO  cOBNONfCATION  lT»TfN» 

rcAsmtiTT  sTuoics 

OCCOnnrNoCD  INSTKUNCMTATION 

roK  TNANseccANic  ouCT 

PROPACaTION  nCASUNCNCNTS. 

A0>*0l  |4«  DIV.   • 

NAOIO  eONNUNICATlON  STSTCNS 
SrACt  COHHUNlCATlON  STSTCNf 

DI6ITAL  PDOCCSSINS  tOUlPHCNT 
roN  THE  SPACE  lAOlO 
STSTEHS  rACIklTT  ANO 
ITS  UTILItATlON, 

AD'AOI  >«•  OlVt   • 

KADIO  rlELDS 
TNOPOSPKE'E 

PNOCCOUNES  ro*  estinatin* 
■Aoia  riELOs  pkopaoated  §» 
nuLTlPtt  scattenino  in  the 

T*OPOSPME»C, 

AD'kOI  100  OIV«   • 

■AOlO  neceivens 

CIVIC  oerENSE  ststem* 

e»plo»ato»t  oevelopnent 
or  VARIOUS  TTPES  op 

Oeo    IIAolO    ALEKT    DECEIVEIIS. 

AD-AOl  004  DIVi   t 

NAOtO  SISNALt 
BETECTION 

OETECTAilLlTT  Of  ilPHAlf, 
STnnrTDICAkkT  rli.TE»CO 
BIPHASE,  AND  OUABNI^HASE 
NODULATEO  CARNIERS, 

AO-AOO  «BJ  OIV,   i 

KADIO  TNANSXITTENS 

EITRCHELT  tO«  rNEOUENCT 
CLECTPOHAOHETIC  OAVE 
PKOPACATION  THROUGH  THE 
ORTM  «T  S-IOOO  CPSI 

thCoRT  and  E>PER I HINTAt 
COnnUNICATlON  STSTEN, 

AO-AOI  SI*         bi»,   • 

RADIO  NAVES 
ABSTRACTS 

tMvESTieATioN  or  applied 

PROBlCNS  IN  EbCCTROMAONETIe 
RABIaTION. 

A0-*et  ftO*       01  v.  • 

RABID  RAVES 

PtASHA  HEDlUn 

NONLINEAR  INTERACTION  OF 
A  RADIO  NAVE  alTH 
A  TinE.OEPENOENT  PkASN* 
HEDlUn, 

A0-4et  4*«  DIVi   «* 

RADIOACTIVATION  AHALTSIS 
BERTLLIUM 

ACTIVATION  ANAtVSIS  f OR 
INPURTIES  IN  •ERTLLlUn. 

AD'AOI  IIR  OIV.    I* 

RADIOACTIVE  PALLOUT 
ATTITUDES 

SnURCE  CREDITABILITT  CONeERNIN* 
PALLOUT  SHELTERS  ANO 
RADIATION, 

AO'AOI  eiR  D|«.   *• 

RADIOACTIVE  PALLOUT 

PHDTOfiRAPHIC  ANALTSIS 

rEASIBILiTT  OP  AERIAL 
PHOTOeRArHle  DETECTION 
OP  ReDISACTIVE  FALkOUT. 

«e-*0l  lis  DIV.   ID 

RADIOACTIVE  ISOTOPE! 
TRACER  STUOIES 

BIBlIOORAPHT  on  RtDIOACTIve 
ISOTOPES  AS  TOOLS  POR 
DCTERNININC  SHALL  CHANCES 
IN  COHPOSITION  AND 
STRUCTURE  OP  NATERIAkI, 

AD. 401  <B7  DIV,    I* 

radidpreouenct 
attenuation 

radiopreouenct  protection 

OP  ElECTRO-EIPLOSIVE 
DEVICES  BT  PHOS'HATIIED 
POSDERED  IRON  ATTENUATtN« 

*6-*00  BNR  OIV.   <t 


•AOIOPREBUCNCT 

NASS  SPECTRoSee^T 

RADIO-PREOUENCT  NASS  SPECTRO- 
HETRtI   APPLICATION  TO  U"tB 
ATHDs^HERE  AND  SPACE 
RESE«RCH, 

«D>40I  JJS  DIVt   I 

RADIDORAPHT 

PHDTDORAPHle  RECOROIN*  STSTEN* 

HTPERVEkOCITT  IHPACT 
DATE  RECORDER,  RETHODS 
OP  RECOROINB  |«  OR 
NORC  >-RAT  OR  6ANHA 
RAT  SHAOO'aRANS  OP  A 
SIN6LE  HTPERVEkOCITT 
IHPACT  EVENT, 

4D>4ee  t«l  DIVa   <l 


RABIOLOelCAk  DOSAfiE 
•CnCtICS 


CHROnoSDNE  ABNORHAklTIES 
IN  klVER  ANB  HARROR 
OP  RICE  IRRADIATED 
■ITH  PAST  NEUTRONS, 
•AHNa  AND  X  RATS, 

AD-*OI  IIS  DIV,   I* 

RADIOPROTECTIVE  ASENTS 
ANTI6ENS  •  ANTIBODIES 

SURVET  DP  CURRENT  RESEARCM 
ON  RADIOPRDTCCT IVC  CPrcCTS 
OP  BACTERIAk  InnUNIZATloNB, 

AD-*oi  SR«        etv,   I* 

MADIOPrOTECTIVE  A6ENTS 
POkAROCRAPHIC  ANALTSIS 

P0LAR06RAPHIC  CATALTTIC  RAVCt 
AND  REaCTIVITt  or  SULfHTDRTL 
CROUPS  IN  BOVINE  PLASHA  ALBUHIN 
SOLUTIONS  BEPORE  AND  APTCR 
ULTRAVtOLPT  IRRADIATION  IN 
THE  ABSENCE  ANO  PRESENCE 
DP  RADIATION  PROTECTIVE 
ACCNTS,    VISCOSITT  AND  OPTICAL 
KOTATION, 

AD-4ei  OBJ  DIVt    I* 

RADIOTHERAPT 

RADIATION  EFFECTS 

APPLICATION  OF  NUCLEAR 
RADIATION  IN  MEDICINE, 
PORER  PRODUCTION  AND 


ILLUHlNAT ION, 
AD-AOI  <«J 


DIV, 


iO 


RADONES 

CONSTRUCTION 

PHTBICAL  AND  OPERATIONAL 
CHARACTERISTICS  OF  R|6ID 
SROUNO  RADONES, 

AD-401  441  DIV,   • 

RAHJET  INkETS 
EFFECTIVENESS 

RAHJET  INkET  EFPIClEMCT 
PARAHETERS, 

AD>40I  KB*  DIV,   IT 

RAttSE  FINOINC 

DIeiTAk  STSTENJ 

RANCEHETER  for  (Nil 


RANCEFINDER, 

AD-AOI  iS3 


DIV. 


RANCE  FINDINC 
ERRORS 

A   PR06RAH  FOR  PkOTTINC 
The  radiolocation  PREDICTIONS 
*He  ANAkTIiNC  THEI"  ERRo"S, 

AO-401  3*7  OlV,   4 

REACTION  KINETICS 

CHEHICAL  REACTIONS 

RESULTS  or  DETAILED 
FLOR  FIELD  ANO  RATE 
CHEN|STRT  CALCULATIONS 
ON  AN  AEROBALklSTIC 
F«kt«T, 

A0-4ei  Hi       ei«.  « 

REACTION  KINETICS 
FREE  RAOICAkS 

EkCnCNTART  RATES  OF 
UNIROkECULAR  DECDHP.OS  I  T  I  ON 
IN  A  HOHOkOSOUS  SERIES, 

AD-401  I74  DIV,   R 

REACTION  KINETICS 
HYPERSONIC  Pkr* 

inPROVFD  HYPERSONIC 
kAHINA*  BAKE  CAkCWkATIONS 
INCLUOInS  RATE  CHEHISTRY, 

AD-AOI  JI»  DiV,   » 

HYPERSONIC  ANISYHHETRlC 
BAKES  INCLUDINC  EFFECTS 
or  RATE  CHEHISTRY, 

AD-AOI  Jll  DIV,   * 

MACTIoN  KINETICS    ...„. 
RECOHBINATION  REACTIONS 
ESTIHATEO  PROPERTIES 
OF  L»H|NA»  RAKES  B|TH 
COuFLEO  RATE  CHEMISTRY 
AND  DIFFUSION, 

AO-401  14*  DIV,   f 

REACTION  KINETICS 

REFBACTORY  HATERIAkS 

THERHODYNAHIC  AND  KINCT|C 
STUOICS  OF  HAFNIUH  AND 
IIRCONIUH  CARBIDE  ANO 
eilDE  REFRACTORY  HATERIAkS. 

AO-401     ••>•)  DIV,        I* 

READINC 

PERFORHAHCE  INUNANI 

COHBININB  CMECK-RtADIHS 
ACCURACY  AND  BUANTITATtVE 
INFORNATION  IN  A  SFACE-SAVINO 


OlSPkAY, 

AD-401  STS 


DIVt 


<B 


REAL  TINE 

TRaININC  DEVICES  ....... 

A  STUDY  OF  OlOIYAk  C0"'«»t»» 
FDR  A  RIAL  TInC  TRAININO 
tlN«L»TION  RESEARCH  STSTEH, 

«D-40I  4R«  DIV.   JO 

aCCAkk 

PSYCHOkOSY 

ORSANIIATIONAL  CHARACTCRISTICB 
OF  FREE  RECAkk. 

AD-401  <I4  DIV.   »» 

SEHI-AUTONATED  REDUCTION 
OF  PhOTOCRAPHIC  DATA  FROM 
KISSIkE  REENTRY. 

AD-401  Rf4  OIV.    |l 

MCtNTRT  VEHtCkEB 
BkUNT  BODIES 

NUnCRlCAk  CAkCUkATION 

OF  THE  Flab  field 

AROUND  A  REENTRY  BOOT. 

AD-401  J7«  DIV.   * 

I. RAT  AIR  DENSITY  DE TERN f NAT  I  ON 
FOR  RE-ENTRY  vEHICkE 
CONTROk  II-RADD  STSTEH) 

AD-401  01*  DIV.    it 

AN  ESTIHATE  OF  THE 
EFFECTS  OF  A  kANINAR 
EBUlklORlUN  BOUNDARY 
LAYER  ON  THE  DOBNSTDCAH 
BAKE. 

AD-401  117  OIV.   * 

REENTRY  VtMlCkES 

HYPERSONIC  YEST  VEMICLII 

ESTIMATED  PROPERTIES 
OF  LAMINAR  RAKES  RlTH 
eOUFLEO  RATE  CHEMISTRY 
•NO  DIFFUSION. 

AD-401  *4«  DIV.   « 

REENTRY  VEHICLES 

REFRACTORY  MATERIALS 

PYROkYYIC  CRAPHITe  FO* 
RE-ENTRY  LEADINC-EOBE 
AND  NOSE-CAP  APFklCATIDHS, 

AD-400  «07  DIV,    |« 

REVISION  OF  BALLISTIC 
RE-ENTRY  VEHICLE  STRUCTURAL 
LOADS  PROSRAM  PLAN. CONTROL 
SURFACES,  PRESSURE  DISTRIBUTION 
THEOrT  ANO  GENERAL  REVISIONS, 
AD-40e  «04  OIV,    |( 

REFLECTONETFRS 
oislSN 

DESIGN  AND  OFERATIOn 

OF  reflectoheter  fob 

DETERMINING  OPTICAL  CONSTANTS. 
AD-4DI  4R4  OIV.   i* 

REFRACTORT  COATINGS 
SYMPOSIA 

PAPERS  FRON  THE  SEVENTH 
REFRACTORY  COMPOSITES  BORKINS 
CBOUP  MEETING. 

AD-401  144  DIV,    l< 

PAPERS  PROM  THE  SEVENTH 
REFRACTORY  COMPOSITES 
■ORKINC  GROUP  MEETING, 

aD.401  «4f  DIV,    I* 

PAPERS  FROM  THE  SEVENTH 
REFRACTORT  COMPOSITES 
aORKING  CROUP  MEETING. 

AD-401  (44  D|V.    |« 

REFRACTORY  MATERIALS 
BYNPOSIA 

PAPERS  FROM  THE  SEVENTH 
REFRACTORY  COMPOSITES  SORKING 
GROUP  MEETING, 

<0-40I  t4A  D|V,    |« 

PAPERS  FROM  THE  SEVENTH 
REFRACTORT  COMPOSITES 
•ORKiNC  CROUP  MEETING, 

AD-401  I4S  DIV.    I" 

PAPERS  FROM  THE  SEVENTH 
REFRACTORY  COMPOflTES 
■ORKINC  GROUP  MEETING, 

AD-AOI  244  0|V,    I* 

REFRACTORY  MATERIALS 
THERNODTnAMICS 

THERHODYNAHIC  AND  BIHCTIC 
STUDIES  OF  HAFNIUM  AND 
IIRCONIUH  CARBIDE  ANO 
OXIDE  REFRACTORY  MATE*IAkS. 

Ae-401  •«••  DIV.    |« 

REFRACTORY  METAk  AkkOYS 
COATINGS 

THE  EVAkUATION  OP  HIGH 
TEHPERATURE  HATERIAkS, 

PART  II   EVAkUATION  OF 
COATINGS  POR  REFRACTORY 
AkkOYS,    PART  III    HATERIAkS 
EVAkUATION  BITH  AN  ARC.PkASNA- 
JtT. 

AD-401  41B  DIV.    I* 

KEFRACTORY  METAkS 
CERAMIC  COATINGS 

ULTRASONIC  ANO  NUCLEAR 
NONDESTRUCTIVE  MCTMOOS 
IN  THE  EVALUATION  OP 
CERAMIC  COATINGS  FOR 

kcpraCtort  NETALS. 

A0-4ei  III  DIV.    I« 

•cpractory  metals 
thermal  pboperties 

TNEBHAL  eOMDUCTlVITT 
AND  TOTAL  EMISSIVITY 

OF  graphiye  and  refractory 

METALS  IN  The  range 

leeo-Jooo  c, 

AD.401  lis  DIV,  t* 

■cgeneration 

tissues  ibiolocti 

function  of  the  sulfub  - 
ahino  acids  in  protein 


Ni-as 


HCTABOklln  or  BCBCtttRATIM 
••UNO  TItSuI, 

AD»*«t  S<J  MV,    14 

■CklAOILITT  ItLCCTROHICSl 
TRAHtltTORS 

PROOUCTIeH    ENG|IIC(K|N« 

OP  THE  C4D0  SERIES 

riCLD  EPFtCT  TRANSISTORS, 

AD-40t  RIJ  01*.   0 

•emote  controk  ststehs 
data  processing  systems 
Executive  prograh  pSr 

"ift^'^k!  eONSOkfS.   SPECtnCATiOM 

or  A  fiEVISION  OF 
THE  NAVAL  AVIATION 
BUPPLT  OFFICE  lASOl  ION 
MIO  DATA  PROCEBSIHO 
SYSTEM, 

AD-40e  «T«  DIV,   SO 

MNOftVOWS  SPACECBAFT 
•YSTEM(  EN«|NEER|N« 

HETNOOOkOOT  FOB  EVAkW«T|H« 


AND  VAklOATIMO  MCCNANlCAk 
OtHOCIVOUS  SWOBYSTCMt, 

ao-ooi  >«a       ei*. 


it 


•IPORTS 

MEASuBINS  DEVICES  lEkCCTRICAk  *  CkCCT 

PROBLEMS  or  ELECTRIC 
INSTRUMENT  eOHSTOUCTIOH, 

-  -  oiv 


40-401  SRI 


>a 


•ESEABCN  PROSBAM  ABM |M|STRAT ION 
AIB  FORCE  BCSEABCN 

UNITED  STATES  AIR  FOBCC 

RESEARCH  ANO  OTHER 

PROSRAMS  or  THE  orricE 

or  AEROSPACE  RESEARCH 

POR  rliCAk  YEARS  IB41-IR4S, 

AO-401  00*  OIV.   10 

RESEARCH  PRBBRAM  ADH IN | STRAT |BN 
MICBoMETEOROkOST 

HICRORFTEOROkOGICAk  RESEARCH 
PROGRAM  AMD  ITS  APPLICATION 
TO  NlklTARv  OPERATIONS, 

AD-4ei  OS*  6|V,   < 

■ESCARCH  BEACTORS 
USSR 

SOVIET  PAST-PukSEO  RESEARCH 
REACTOR  MORI,  DESCRIPTION 
AND  aPEBATION, 

A0-4ei  Sit       OIV.  ao 

RESISTANCE  ThERNDHETERS 
PVAYIHUH 

A  NETHOe  or  NEASURIHS  TEHPrBATUOC 
■ITH  A  PkATINUM  RESISTAHCl 
THERmOMETFR. 

AD-401  |4|  OIV.   JO 

RESISTANCE  THERHONETCRS 
THERMtSTO*B 

REkATIONSHIP  BETBCCN 
The  BBIDgC  OPEN-CIRCUIT 
OUTPUT  POTENT  I Ak  AND 
THE  ABSOkUTE  TEHPERATURE 
or  A  THERHISTOR  THERMDHETEB. 

AD.401  4S4  OIV.   IS 

■ESISTANCE  (EkCCTRICAkl 
AkUNINuM  AkkOTS 

RESISTOMETRIC  INVESTIGATION 
OF  THE  RECOvCBY  or 
OIkUTEO  AL-HG  AkkOYS 
COkD-aORKEO  AT  klOUlO 
NITkOGEN  TEHPERATURE. 

AD-401  4SR  OIV.    |T 

RESISTORS 

■EkIAOIklTY  lEkCCTRONICSI 

CERAMIC  AND  CERNEt-BASEO 
•CMERAk  PURPOSE  RESISTORS. 

AD-AOI  SBR  BIV.   B 

■CSPIRATOBT  SYSTEM 

PBESSURE 

MAIINUM  PRESSURE-VOLUHC 
REkATlONSHIPS  or  THE 
MUHAN  RESPIRATOBT  SYSTEM. 

A0-4el  401  OIV.   14 

■CVIEBS 

A«R I  CULTURE 

TRAHSrORNINO  TRAOITfeHAk 
•ORieULTUREl  A  BEVIES, 

AD.401  407  OIV,   ja 

ROCK  IGEOkOGTt 
OErORNATION 

AN  APPLICATION  OP  IMOWCTIOH 
NEaTING  TO  ROCK  DEFORMATION. 
AD-401   147  OIV.   a 

ROCKET  ASSISTED  PROJECTILES 

PARAMETRIC  STUDIES  ON 
USE  OF  BOOSTED  ARTILLERT 
PROJECTILFS  FOR  MICH 
ALTITUDE  RESEARCM  PROBES, 
PROJECT  HARP, 

A0-4ei  rO*  elV.   it 

ROCKET  CASE* 

MATERIAkS 

LOS  MELT  ORAIINO  ALLOVt 
POR  JOINING  STAINLESS 
STEEL  STRIPS  FOR  MANUF4CTURE 
DP  ROCKET  HOTOR  CASES. 

AO-400  «7I  OIV.    I* 

oocbet  notob  noixles 
coatings 

feasibilitt  stuot  op 
graphite  coating  po* 


y!!¥??V'?.*?*>i?  propellant 


ROCKET  NOtlkES. 
AD-4DI  JR7 


OIV. 


I* 


AnALTTICAL  HEAT  TRANSPEB 

Noeck  FOB  scLr-cooLEo 

NOXILE  IMOtBT  MATERIALS. 

A0.40I  J7r        oiv.   a* 

■•CKET  MOTORS 
THEORY 

yhEorv  ANO  oesioH  or 

■OCKET  ENOIMES. 

A0.40I  SRT  OIV 

EiPEBIMEHTAL  STUDY  OP 
LlOUlO  ROCKET  SIMULATION 
•r  SOLID  PRoPEkkAMT  BOCK 
IIHAuIt  CHABACTtRISTICt, 

■-  olv. 


a» 


ET 


AD-BOe  tJB 


II 


••CRET  MOTOBt  IklOUlO  PBepEkkANT| 
OPEBaTION 

THEOBT  ANO  DESIGN  OP 
■OCKET  CHSINES, 
aD-AOI  SRT 


DIV, 


ar 


"•£!fl  "OTOBS  ISDLIO  PBOPELkAHTI 
OPEBaTION 

THEOBT  ANO  DESIGN  OP 
■OCKET  ENGINES. 

AO-401  my  Div.  a* 

■OCKET  NOTOOt  I  SOL  ID  PROPEkLAMTI 
•IHULATION 

ElPENIMENTAk  STUDY  Op 
ktOUlO  BOCKET  SIHUkATION 
OP  SOLID  PIOPEkkANT  aecKE* 
EIMAUBT  CNARACTERISTICt. 

AD-BOe  «JB  Olv.    It 

•OCKET  PBOPEkkANTS 
•INDE*S 

THEBMOANAkTTICAk  INVEST |«AT ION 

OF  PDkTURETHANE  EkASTONERS 

•uiTABkE  FOR  Rocket 

PROPELLANT  BINDERS. 

AO.4OI  »7»  0|V.    IS 

•OCKET  PROPElLANTS 

thernodynahTcs 


Procedures  manual 
computing  propellant 

PBOPtRTIES, 

AO-400  too 


FDR 
TNERnODTNAMIe 


•  IV, 


|0 


BOCKCTS 

LAUNCHING 

OPTINUM  LAUNCHING  OP 
A  OODT  INTO  A  NOHINTEBSECTING 
HYPERBOLIC  DROIT. 

AD-400  «4S  OIV.    |P 

ROCKETS 

■OCKET  PROPUkSION 

INTERSTEkLAR  FLIGHTB-A 
SOVIET  REVlEa  OF  PROSPECTS. 

A0.400  B«J  DIV,   JT 

•ODENTICIDES 

EkCCTilC  iNSUkATION 

OIOlIOSRAPht  on  The 
■ESISTANCE  OF  CABLE 
INSULATION  AND  JACKETING 
MATERIAL  TO  RODENT  ATTACK. 

AD-401  to*  OIV.    I* 

lOTARY  SEALS 

TEST  FACIklTIES 

DyNANIC  shaft  SEAkS 
roO  OPEBATION  IN  HIGH 
TChPERATURE  klOUID  METAk 

Cnvironhents  In  space. 

AD.40I  JJB  OIV.    it 

•uaoER 

AOINB  (HATERIAkSI 

ANNOTATED  BIBklOGRAPHT 
ON  THE  AGING  OF  NlTURAk 
AND  SYNTHETIC  RUBBER, 

AD-401     a<l«  DIV,        |R 

lUOOER 

OIBklDGRAPHIES 

BIBklDBBAPHY  ON  AGING 
or  NATURAL  AND  SYNTHETIC 
■UOOE^  ANO  BUOOEa  PBODUCTS 
IN  STDBAGE, 

A0-4DI  aOR  DIV.    !• 

fUBSER 

^     DlGRADATION 

BIBLIOGRAPHY  ON  OZONE 

OETERioRAYtoN  Op  Rubber. 

A6-4ei  a*!       DIV.   i« 

•UBBEB  SEALS 

GUIDED  HIBSILE  LAUNCHERS 

DEVEkOPHENT  OP  SEALS  FOR 
AOVAHCED-DESIGN  POLARIS  LAUNCHING 

j       AD-401  OJJ  DIV,   la 

IIUNBAYS 
STRESSES 

SURVEILLANCE  OF  RUNBAT 
PAVEMENTS  OP  A  HIGH 
fVPE  A8PHALTIC  CONCRETE, 

aO-AOI  IBS  olv.    I 

DESIGN  CRITERIA  FOR 
•■OUND. INDUCED  DTNAHIC 
LOAOSI  VEHICLES  OPERATING 
ON  RUNBATS,  TAIIBATS 
AND  RAhPS. 

AO-AOO  «ai  DIV.    I 


•UT 


ni\. 


STEADY  BTATE  CREEP 
OP  RUTIkE  AT  HIGH  TENPERATURES 

Ao>4oi  *M       OIV.  a 
Saliva 

CNtVMES 

REDUCTASE  ACTIVITY  DP 
NUHAN  BHOkE  SALIVA 
«•  REkATED  TO  OENTAk 
CARIES. 

AO-401  JBO  OIV.    14 


m-39 


RU.-8BA 


SA 


l» 


«  SPRAT  TESTS 
DIoACTIvi  ISOTOPES 

.^   !i!F  "  •AOioisoTopEt 

IN  SAkT  SPRAT  TESTING 

OP  METAL  SURPACE  PROTECTIVE 

COATINGS, 

AD-461  447  OIV. 

SANARIUH  COMPOUNDS 
TANT*kUH  COMPOUNDS 

STNTHESIS,  STRUCTUB«». 
THERMAL  STAOIlITT,  ANO 
MAGNETIC  PROPERTltS  OP 
LANTHANUn,  SAMARIUM,  AND 
CUBOPIUM  ORTMOTANTAkATES. 

AO-AOI     HO  OIV.        « 

SAMPkING 

•UAkITT  CONTROk 

FINDING  THE  AOBL'S 
FOR  A  LARGE  CLASS 
or  CONTINUOUS  SAHPLINS 
PLANS. 

A0.40I  ««S  OIV,  ,li 

■  ANO 

AIBOORNC 

STANDARDS  POR  USE  IN 
THE  SAND  AND  DUST 
TESTING  OF  MILITARY 
EOUIPMENT  alTH  REGARD 
TO  VELOCITY  PARTICLl 
SIZE,  TEMPErATUBE  AND 
DENS  ITT. 

AD-401  Oa*  DIV.    I 

DEVELOPMENT  ANO  APPLICATION 
OF  A  PkUORESCENT  HARKING 
TECHNISUE  POR  TRACING 
SAND  HOVENENTS  ON  BEACHES. 

ao-401  at*      DIV.  a 

SAPPHIRE 

ANISOTROPY 

ANISOTROPIC  HECHANICAk 
OENAVIOR  IN  SAPPHIRE 
lAiaOtI  BHISKERS. 

AO-401  RR7       eiv.  as 

SAPPHIRES 

CRYSTAk  kATTICE  DEFECTS 

j-rat  STUOIES  or  SAPPHI«E 

CRYSYAL  PERPECTION. 

AD-401  JJ4  DIV,   as 

SAPPHIRES 

HIGM.TEMPFRATURE  RESEARCH 

RETTING  AND  ADHERENCE 
or  NI/NI-ALLOYS  TO 
SAPPHIRE, 

AD-460  ««S  OIV.   IT 

CgSNIC  RESEARCMI  COLLECTION 
OF  SOVIET  REPORTS  BEALING 
■ITM  SPACE  ENVIRONMENTAL 

"ISriJ^'i  *'•"  "eoieiNE. 

SPACE  BIOLOGT,  ANO 

THE  INtTBUNENtATION 

"'  *»!''i«>H-  SATELLITES. 

AD-401  ISA  BIV.   a 

SATEkklTES  lARTIFICIAkt 
LAUNCHING 

...hi**"*"  "IMBOBS  POR  ORBITAk  MIS. 
S IONS. 

AO-401  Ota 


DIV, 


It 


••TEkklTES  (ARTIFICIAL) 
ORBITAL  TRAJECTORIES 

ANALOG  ORBIT  COMPUTER 
TO  BE  USED  IN  THE 
ANALTTICAL  SOLUTION  OF 
THE  ORBITAL  POINTING 
PROBLEM. 

AO-400  <S4  DIV.   JO 

LORLICHT  COVERAGE  PROM 
POLAR  AND  SUN-STNCHRONOUS 
DROITS, 

AD-400  »70  DIV.   |t 

SATELLITES  (ARTIFICIAL) 
TMERNAL  PNOPCRTIES 

THERMAL  TECHNIOUES  FOR 
DETERMINATION  OF  THE 
MAtt  OF  A  SATELLITE 
IN  OROIT, 

AO-401  4a7  DIV.   * 

SCANNING 

DECISION  THEORT 

EFFICirNT  DECISION  RULCS 
FOR  uNiroRMLT  SCANNING 
DETECTION  STSTEHS, 

AO-401  4*a  DIV.   4 

SCHEDULING 
LEARNING 

PROOABILISTIC  ANO  PABAMETRIC 
LEARNING  (ONBINATlONS 
OP  tOCAL  JOB  SHOP  SCHEDULING 
RULES . 

AD-40e  V4S  DIV,   a4 

SCHEDULING 

OPERATIONS  RESEARCH 

PROJECT  SCHEDULING  USING 
NETBDRKS, 

AD-461  |R|  OIV,    |S 

BCIENTIPIC  RESEARCH 
REPOBTS 

ARHT  RESEARCH  |N  PROGRESS 
DURING  THE  CALENDAR 
YEAR  |«4J, 

AD-40i  R7a  OIV,   JO 

scientific  satellites 
orbital  trajectories 

Short  arc  orbit  determination 


rOR  ANNA  SATEkLITE, 
AD-401   IBJ 


DIV, 


SEA  BATER 

BADIOkOGICAk  CONTAMINATION 
DUNC  SURVEY  OF  SATE* 


8BA-8BO 
IN  T»«e  »■»»  0'  I"* 

TNI|f«Mtll    flN«m6,  - 

iNTC»r*cc  S;  »i«T-LO«-f«coueN«T 


*0<-40l     I  IT 


ei«i 


tunrtcc  Ten^f»*Tu;t« 

ew»i«o"«"ti»T«i.  t««o«t  I" 
utc  or  TMc   »ii»»o«i«t 

TO  i»e»tu«t  »i«-«u«r»ei 

Tf»Pe«»TU»t, 

*D-*OI     <tT»  0I».        * 

te*LS    itTOprcoti 
lTouib  nrT»L« 

BTNANIC  tHtrT  *C*t.t 
rOK  O^C**T|eH  IN  HION 
TtHPCKATUKC  klOWID  RCT*t 
CNVmONKCNTt  IN  ir*eC( 

*D>*oi  *jo       eiv.   |i 

tC*"CH  thcoot 
O'TINlZOTION 

1T*TIST|C*L  0PTI"|I«T«0II 

or   fCitiiCH   T|nC    IN 

•  N     irONMATION    ltCTIIIC««L 


STSTCH. 

A0-*00    «Tt 


BIV, 


J« 


tC*»CH   tmcoot 

ItOUC^TMl     *N*LTSIS 

tcautNT|«k  tcaaCH  *mo 

OeTECTISN, 

*0-*oi  4<|  OIVi   * 

«CC0N0«NT  CniftlON 
CLCCTHONf 

■tSC**CM  IN  ruNO*NtNT*L 

r*oec<«cs  or  clcctkon 

CntSSiON. 

<e-*ei  s««       Dlv>   • 

fCCONOAKT  CniSSION 
■•VC6UIBCS 

tuCAKoeoN  IN  lAvreuioc* 

out  TO  THt  nuLTIfACTO* 

trrecT 

*o>*oi  e*«       oiVf   • 

5IDIH€nT»TI2N 

putnro    »lfo  ._  __ 

HINCKAL06T  »N0  «E0eNei1l»T«» 

or  necfNT  seoinCNTS, 
vicoucs  r**s*«c,  ruCNTo 
*tce. 

ao-too  •*■        DI«i   ' 

SCKNIC  •»»fS 

r»or»o«TiON 

i«t«Li2»TioN  or  »cTiye 


5II«HIC  »T»TEH«  *N0  TNtlN 

p**CTic«k  »rrLle«TioNS, 
*e>*oi  •i«t       eiv. 


tcisnee"*rH« 

oer»N  ooTTon      .  .  .  ,. 

OlT»tL»  or  CAfONT-rHILCO 

occ*N  ooTTon  scisnoaa*rH 

TCteNfTBT  tTfTCM, 

*D-*et  <Tj       eivt  * 

»eiSB06«»rM* 

senioLOOT         __.  _ 
«e*Liz*TiaN  or  »eTi»f 

fCISNle  IT«TCNJ  »N0  TNfl« 

ra*CTic*L  tprtTcATioNi. 

t0-40l  <>T  Bl¥.   t 

scisneteaT 
»tUNO«"»rH« 

*C*LIX*TION  or  «CTIVC 
SflS^IC  *1»«TIN«  »N0  TMtia 

raaCTiot  »rPLte»TioN«, 

«e-*ei  <<T        DiVt   < 

fcnicoNDuCTON  ecviccs 

k«tC*S 

INJICTION  b*SC*  ITUOT. 

*S-*oi  o»<i       "■ 


eiv.  ii 


"sir.ssvs;s:uS^ii5?SN  .«u«T..-,«.. 

•CTive  TM|N  riLH  tCchniouc* 

NICKOnlN  rOOSNAK, 

«e-4oi  o<e       »!«•  • 

fcnicoNOwCTO*  ee»ice> 
rN»»e  sMirTfNi 

t-«NO  S.OANO  *">fti<*0»tlO» 
TPANtnUSfON  ANO  T«AN»Nl»»ION- 
■tFLtCTION  PMASC  fMlrTINO 

DCviecs, 

Ao-Aoi  eoj       eiva  • 

fCnieoHeuCTON  ocvices 
•ecTirien* 

raeoucTioN  nCASu*et  ro* 

SeO  C  SILICON  CAMIOC 

■ccTiricx, 

Ap-*oi  eet       ei«a  • 

senicoNDuCTO*  etvicc* 
Toioect 

MOT  eLfCTHON  tN|TTeO»i 
CAOnlU"  SELCHIBC  rikPS 
ON  PLATlNUN  twBtTaATK, 

AO-*OI  lis  Bl*.   *t 

ICntCONBUCTOaS 
CttCTNOBIS 

rHOTOcLeeTBic  errecTi 
IN  tmc  orrNATioN  or 
etteTnoCMfHieAi.  cckks  oitm 
tenicoNOucTen  clcctnobcs. 

AB-ftOI  AJJ  Bl*<   a 


SCnlCBMBUCTOKI 

(PITAXlAk  aOBBTH 

cPiTAifAc  oiioaTH  or 

SILICON     rUNSI      A«SINC 

bopins,  CO*  oiiBC  run 

•II0«TM,  AHB  BIIBC  NASKtB 

••oaTM, 

AB-4el  111  Bl*.   • 

CCnlcs«BuCTe*s 

INOlUn  ALLOTS 

CARPIfP  LirCTinC  IN  |NSB 
AT  HIGH  CAHalCII  eCNSITlCt. 

aDoaob  «Ta       Bl«.   •* 

SCNICONBUCTOas 

NATCaiALS  .   _,.  . 

OAAS  ANO  OAS-«AP  RATtalAL* 

roa  cL  Dtooc  AaaATS, 

AD>AOI  e««  BIV.   • 

scnteoNBuCToas 

sctcNTinc  acscAacN 

acscAaCM  oh  HiSM-TfNPcaATuaf 

POLTNtaS.  LASCaS,  ANO 
SCNICONBuCToas. 

AB>*OI  l«*  BIV.   <« 

SEnlCONBuCTOas 

TaANSPOaT  PaOPCBTIfS 

TNcaNOfLCCTaic  paoccssts 

ANO  MATCaiALS. 

Ae>*oi  o*«       ei«.  t* 
sCNSoaT  nccHANisns 

TOUCH 

ABILtTT  or  aOZA  KULtSHOVA 
TO  DISTINSuISh  COLOas 
THaOUOH  TMC  SENSE  OP 
TBUCM. 

AB-4Be  •«<       Bl*.  ao 

SCNSONT  PCaCEPTIOH 

cOLOaS 

AtlLITT  or  aOZA  KULESHOVA 
TO  DISTINCulSH  COLOas 
TMNOUSH  THE  SENSE  Or 
TOUCM. 

AO-400  •*!  BIV.   *• 

SEOUENCCS 

Pf TCNOnETPleS 

NOM.INBEPENBEHCC  |N 
SUSJCCTIVELT  PANDON 
BINAav  SEOUENCCS. 

AB.40I  t«t  OIV.   I* 

SEOUCNTIAL  ANALTSIS 
paoSASILITT 

NULTlLfVCL  OUANTIZATION 

or  OATA  roa  seouentIal 

TCSTINS  ANO  APPLICATION 
TO  SIGNAL  BETCCTION, 

A0>4ei  111  BIV.   4 

teavOHECMANISNS 

PLICMT  CONTaOL  STSTCNS 

arsEAaCH  and  ocnoNSTaATioN 
or  A  DieiTAL,  rLtCHT 
contnol  sTstEfi  CLCCTae-HToaAULic 
scavo  contnol  valve 

ACTUATOa  ElPcalnENTAL 
NOBCL. 

A6-46I  S«T  OIV.    I 

•cavoNCeNANisiis 

POBEa  EOUIPNENT 

PaELlnlMANT  INVESTIGATIONS 
INTO  DIGITAL  NESPONOEP 
BCSI4H. 

AO-401  B«S  BIV.   <4 

SMAPTS 

ELECTaoH'CNETS 

acDEStSN  or  nagnetic  suppopt 
BEAPiNG  roa  aOTt-TIXO 

HACHINCav. 

AB-461  |««  BIV.   if 

SMECTS 

SINGLE  CNTSTALS      ....  ...... 

PaOPCaTtCS  ANO  PAOaicATION 
or  TUNCSTfN  SInCLE 

'""ISbJio  ,0,  BIV.    IT 

SMELTCa 

EIPANDED  PLASTICS 

alGIO  rOAN  PLASTICS 
SMCLTEaSI   STPUCTuaAL 

TESTS  or  atiMroKCCD  risEaOLAS* 

PLASTICS  PEAMS.  M0NEtC0"B 
PLOOP  PANfLS,  ANO  E«Pea|NENTAL 
SaECNLANO  BUILDING, 

AO'AOI  |T«  BIV.    I* 


•MCLTENS 

ATTITUBES  ... 

Changes  in  BELicrs 

ABOUT  CIVIL  BCrCNSC 
TOPICS.  ..„ 

AB-40e  «■<  BIV. 

sunnAPT  or  aESEAacH  on 


IB 


CIVIL  BCrENSE  BELlCr 

PAtTtaNS. 

AB-400  ««l  BIV, 

TECHNICAL  SUNHAOT  Or 
BESCAaCH  ON  CIVIL  OErENSE 
BELICr  PATTENNS, 

AO-AOe  *«J  BIV, 

CIVIL  DCPENSC  BELICr 
PATTEBNS  rONCCBNING  PALLOUT 
SHCLTCaS  AND  NAOIATION, 

AD-400  ••*  6|V. 

SOUaCE  CafOITABILITV  eONCEBNlliB 
rALLOUT  ShElTEBS  anb 
BABIATION, 

AB-ooi  oia       Bl*t  <a 

SMELTCaS 

MUCLEAa  E»PL0SI0NS       ,._....«„ 

A  acvira  or  nucleab  ciplosiom 

PN««0"f"A  PEPTINENT  TO 


«• 


«B 


<B 


P*OTCCTI*C  COHtTBVCTIBH, 

A0-4BI  iiB      ei*>  a* 

smcltcbs 

pIlab  bcbions 

CRCCTIBN  BP  A  PoaTABLC 
tMELTCB  roa  MAINTENANCE 
AN*  aCPABI  or  CONSTBUCTIBM 
ISUIPNtHT  IN  P|BNECa 
PBLAB  CANPB, 

AB-4ei  trj       Bl*.   |> 

POLAP  STBUCTUBES  tPCC l' IC*T |BN1 
POB  THE  NCEL  BANIBANS. 

AD. 401  Sll  Bl*.    I* 

iHCLTcas 

PUBLIC  BPINIBM 

CMAMBK  IN  BE^tCrt  CBMCC*«iN« 


CIVIL  DErPNSE  lisuc 
AD-400  «BS 


B|V.   «B 


SMIELBIN* 
COeiMO 

PAMTABIA  II  AHB  THIPaOB 
II  •SMlELBIHB  CBBCS  PBB 
THE  IBH  TBTB, 

AB>4ei  Bll  Bl*.   tB 

BILBC  aCEL  TBACC  AHQ 
PLBB  tTUBlCS  sr  A 

DltTaSTCa  TCHBca  iab 

»tl,  NOBEL  a»i«, 

AB-4Be  «sa         B|*.   >l 

SHIP  HBISE 

ACOUSTIC  riLTEat 

BCSISH  BP  PlKIIBLC'BALL 

*olune  rcbbnatob  acoustic 
riLTEas  roa  LlouiB-riLLEB 

PIPES, 

AB.40I  lOil  OIV.   SI 

SHIP  NOISE 

PIPES 

NEAsuarncHT  or  souhb 

|H  LIOUlB-rlLLEB  PIPES, 

AB.40I  |0i  BIV.   «l 

SOUHB  BCHEaATEB  BT 

sairlCES  IH  pipclihEs. 

AB-4al  |0S  BIV,   Jl 

ship  plates 

BEPBaNATIOH 

CONPUTATIBH  sr  THE 

sccoHOAar  plastic  bcpbbhatibm 

BP  SHIPS  acSULTIHG 
raon  sl*hN|h6. 

aO-401  040  BIV.   *l 

•MIP  stbuctubal  cbmpsnehts 

SUBNABINE  HULLS  .    „   . 

STPESS  ANALTSIS  BP  HTBBOBTHAHI- 
$*LLX  LOAOCD  CTLINoatCAk 
^ATaED  CANTILEVC*  BEAN. 

AB.40I  ^41  B|«.   at 

SHIP  STBUCTURAL  COnPONEMTt 
TNCBHAL  STBESSES 

TENPEBATuBE  BISTBIBUTIBH 
AHB  TNCBHAL  STBCSSES 
IH  SHIP  STBWCTURES, 

AB>4«I  S«l  Bl*.   Jl 

SHIPHOISC 

ACOUSTIC  riLTcas 

rLEXiBLC  BALL  ACOUSTIC 

riLTCBS  ren   Lieuio-riLLCB 

PIPE  STSTfHS, 

AB-461  IBS  BIV.   Jl 

INIPS 

HOT  I  OH 

PATH  ANBLCS  AHB  AHOLCS 
or  ATTACK  AHB  BBirT 

roa  LAaoe  hotiohs  bp 
A  neviNG  boot  in 
A  novlNO  rLUlB. 

AB.ABI  <4«  Bl*t   * 

•HBCK  TUBES 

CLCCTBONASNETIC  riCLBS 

paccuasoa  and  othe* 

EPrECTS  |M  THS  CLCCTalCALLT 
BBIVEH  SHBCR  TUBE, 

AB.46I  aOB  B|«.   « 

SHBCK  TUBES 

PCBPoanANCC  iCHCINCEalHGI      _  

AHALTSIS  BP  THE  OPTinUH  PEapOanAHCI 

or  BurrEREB  shock  tubes. 

AB>4BI  lla  Bl*.   JO 

•HOCK  BAVES 
SAS  PLOS 

THE  ErrECT  or  anbient 

BISSOCIATION  OH  HOHCBUIl IBB lUH 


SHOCK  LATEBS, 
AB-4BI  BBT 


Bl*. 


SHBCK  OAVES 

PLASHA  PMTSICS 

siHPLincB  NOBEL  or 
iohiiiho  shock  saves 

IN  A  HABnETIC  riELB. 
TBANSvEaSE  SHBCKS, 

AB-4BI  lie  BIV.   <1 

SHBCK  BAvES 

pBopagation 

analtsis  bp  nbnsteabt 

TBO-PHASE  PlOB, 

AD-401  <T|  01*.   B 

pBECuasoa  anb  bthcb 

EPPECTS  IH  THE  ElECTPIcaLLV 
BBIvEH  SHOCK  TUBE. 

AB-4BI  aBB  Bl*.   « 

SHOCK  SA*ES 

TNCBHAL  BABIATIBH  

STBUCTUaC  or  BABIATIOH-BESISTCB 
SHOCK  BAVES  BITH  VIBBATIBHAL 
HOHCBUlLIBBIun. 

AB.4BI  1««  Bl*.   « 


MI-30 


SHBCK  IPHTSIBLBBTI 
PHTSIBLBBV 

BHTtlBLBBT  or  nCCHAHICAL 
TBAUHA  BB  SHBCK. 

AB.4*|  t7i  ,,,,   ,» 

BRBBT  TAKf.BPP  PLAHCS 

LBAOINB  ihcchanicsi 

.— fllVJIU?*'-  •»»«*»'ie  BcsPONSC 

IHVCSTISAriON  AHB  ANALTSIS 
BP  P|*C  LABSC  LOBISTIC 
»'STOL  cSHPIBURATiBHS. 

ift.BBI  OJI  •»!»,    I 

SISHALS 

BCBCKPTIBH 

VALUC  BP  CWINS  l« 
TBAIHlNS  TASKS. LCABH|N« 
BP  SISHAl  OETECTIBH, 

AB.4J1  JS(         ,,,,   t, 

SILIeOH 

IPItAIIAL  SBOBTH 

...!JiI*!!*t  SBBBTH  or 

SILICBH  rlLHSI  ABSIHC 
BBPIHB,  CO*  BIIOC  PILR 

SBOBTH*  *"*  •*'•*  ••*•■«» 

ASioBI  lal  t|«,   a 

SILICON 

.*APBB  PLATIHS 

ACTIVE  THIH  PILH  TCCNHIBuCS 


MICBOHIH  PBBSBAH. 
AB.4OI  ote 

SILICON  CBHPBUHBS 
CABSfBES 

POBBUCTION  nCl 


•  I*. 


lASUBCS  POB 

•BB  C  SILICON  CABBIBC 
BCCTiriEBS. 

AD-4ei  000  01*.   S 

SILICBHE  PLASTICS 
CtNPLEl  CBRPOunoS 

INONSANIC  HACBBHOlCCWLCS 
CBHTAIHIHS  A  S ILICONtoivSEH. 

NCTAL  LIHRASC, 

AB-4BI  all       oi*.  a 

SIL*EB 
*ALENCC 

SN  THE  VALCHCC  BP  SILVCB  |B 

»B«CTic  eviec, 

AO.401  i*i       tiv.  ^ 

SILVCB  CSHPOUNBS 
SaBHlBCS 

PANCHBBHATtC  BCHSI T | lAT |0N 
BP  CVAPBBATCB  PILNS 
or  SILVCB  BBBNiii. 

aS.BBI  S«4         Bl*.   <a 

SlNVLATlBH 

PBOSalnNIH*  LANSUABCS 

rsatiH  IV  rOBTBAN  1*  sihwlatk 

LAHBUASC    USCl's    BUIBC.  "•"'"••^"« 

AB.4BI     in  01*.        JB 

SIMSLC  CavsTALS 
AHfSTBOPT 

AHISOTPOPIC  HCCHANICAL 
BCHA*lea  IN  SAPPHIBC 
lAiaOJl  BHItKCBS, 

Ai.46i  n^T  BIV,  as 

SINBLE  CBTSTAlS 

CBTSTAL  LATTICE  OEPECTS 

DTNANICAL  OlSLOaATION 
HODElS  or  CRTSTAL  PLASTICIT*. 
AB.4BB  «ai  01*.   tS 

PLMTieiTT  OP  BABIUN 
PLUBBIBC  SINSLC  CBTSTALS. 

4B-4BI  aaa      div.  at 

SIMSLC  CBTSTALS 
IBBN 

_   HBSSSAUCJI  BUABBUPOLC 
BCSBnZnCC  IH  PCIJTI 
SINSLC  CBTSTALS  *MB 
IN  PCBBBUS  CHLOBIBC. 

AB.4BI  asi      OI*.  as 

single  cbtstals 
sphebes 

pbobuctioh  cnsinccbins 

NfASUBCS  BN  TTTBlun, 
IBBH,  SABHCT  SPHEBES 
'9»    USE  AS  PBBCB 

LiHitcas. 

AB-4«|  OTJ  Bl*.   a 

••?8«s?!:''*'^' 
BP  ;s::5?;i':,:«.'*"'""- 

eBTST»LS, 

AB-4S8  BBB  •!«,    |» 

SINTCBINS 

PBBBCB  HCTALS 

PBBOUCTION  OP  POBBCN 
nCTALLuBST  ITCNS. 

AB-4BI.  laa  OI*.   |T 

SITC  SCLCCTIBN 

TCST  EBUIPHEHT  I ELCCTBBNl CSl 

SELECTI6N  BP  TEBRIHAL 
SITES  roa  TBANSOCEANIC 
BUCT  PB6PA8ATI0N  NEASUBENENTS, 
AB.4BI  IBS  Bl*.   8 

•BSOBPTISN  IBIOLOSICALI 

BATca  TBAHSPCB  THBBUSN 
THC  SUN, 

•B.4«l  ara        aiv.   IS 

SLCHBCB  BBBtCS 

SBBICS  BP  BCVOLWTIBH 

CPPCCT  BP  TBAHSvCaSC 

CUa*ATUBC  ON  ThC  cbhpbcssislc 
BBUHBAB*  LBTCB  PL0« 


aao-sPA 


BVCB  slsnbcr  aiistnhctbic 

BODIES  BP  BC*BLUTION, 

AB.4B6  BBT  BIV,   9 

•NBLL  TOOLS 

nOBirlCATION  KITS 

PCBNISSI*C  ACTIOH  L|N« 

POB  TNc  srascANT  hissTlci 
assehBlics.  abaptibn  kit 

BEBBBK  tools,  AHB  ABAPTIOH 
PBBCEDUBES. 

AB>4B6  Bar  Bl*.    |> 

BBBIUH 

IShiIATIBH 

NBNCBUlLISBIUH  SOBlUH 
IBNIZATION  in  lahinab 
BBUHBaBT  LATEBS, 

AB>4BI  Ja4  Bl*.   « 

ssbiuh  conpbunos 
chlbbatcs 

stabk  eprects  bn  the 

buabbupole  couplihs  op 
cisf  IH  seeiun  chlobatc. 

AD'AOI  <t4  Bl*.   al 

•SIL  HECHAHICS 
TIsT  EBUIPHEHT 

TECHNIBUES  ANO  EBUlPRCNT 
rSB  OCTCRHIHING  DTNAhIC 
PBOPEBTICS  or  SOILS. 

•B-40I  atl         Bl««   * 


BBILS 

COHPaCSSIVE  PaoPEPTIES 

TCCHHIOUES  AND  EOUlPnEHT 
roa  BETEBHINING  DTNAhIC 
BBOPCBTICS  or  SOILS. 

AB>4BI  ill        eiv.   « 

MILS 

BHVSICAL  PBBPCBTIES 

...  S!!  5t  *«"l*l-  rHBTBSBAPHT 
IH  THE  STUBT  BP  TMC 
PHYSICAL  PBOPEBTICS  BP 
BBILS, 

A6-40I  aos       OIV.  a 

•BLAB  CCLLS 

riLHS 

-L_    LABGC  ABCA,  PLCXIBLC. 

T'LjONT   ■cismt.'thin  * 

rfLH  CAOnlUH  SULPIBC 
SBLAB  CCLLS, 

AB-BBI  *s«  DIV,   y 

J  BLAB  BISTUBBANCES 
ilTBATEBBCSTBIAL  BABIB  OAVCS 
INTEBACTI6H  Op  PAST 
«  CHAaOEB  PAaTICLCS  BITH 

A  PLASMA.  BITH  APPLICATIBHS 

TO  hoh.tAebmal  solas  '""'» 

BABIB  EHItSIBN. 

A0-4BI  4SS  BIV.   a 

SBLAB  BISTUBBAHCES 
NASHCtIC  PICLBS 

_...?!''<*CTEB  SBVIET  I  HvCST  |«AT  t  BNS 
CBNCCBNIHS  SBLAB  PHCHSHCNA,   ^l"" 

IF!*!!^"'*k  *••»  EKTBATCaaCSTBlAL 
CLBUBS,  AhS  ASTCBBIBS. 

AB.4BI  sao         Bl*.   a 

•BL*B  BABIATIBH 

ULTBAVIBLET  BAOlATIOH 

BESEAaCH  ON  BELATIOHS 
BCTBEER  CBHETABT,  SBLAB 
AHB  UPPEB  ATHOSPHSaiC 
PBOCESSES, 

AB-401  IJ4  Bl*.   a 

tBLBCBIHB 

SAS  TURBINE  BLABES 

APPABATUS  roa  SOLOEBINS 
SAS  TUBSINE  BLADES. 

AB«4ei  ttt  Bi«.  a* 


SBI 


LIB  BOCRCT  PWCLB 
PiBE  SAPCTT 


M|Sh  spced  bctcctibh 
•hb  c6htr6l  bp  pi  re 
in  sslib  pbopellant  pucl. 

AO.401  141  01*.    IB 

BBLIe  BOCKCT  PBBPCLLANT  BINBCBS 
iSlNB  IHATEBIALSI 

ASIHG  CHABACTCaiSTICS  BP 
HINUTEHAN  POLTURCTHAHC 
BINDERS, 

AD-400  001  B|V,    10 

BBLIB  BBCKET  PBOPElLANTS 
•UBNINS  BATE 

CBHTINUBUS  HEASUBENCNT 
BP  THC  BURNIH*  BATCS 
BP  SOLIB  BBCKCT  PBOPCLLAHTS. 

A6.40I  4*0  BIV.    IB 

SOLID  SOLUTIOHS 

PHTSICAL  PaoPCBTICS 

STBUCTUBC  AHB  PBOPCBTICS 
OP  AS-AL,  CU-AL, 
AB^AU,  AND  NACL-NASB 
SBLIB  SBLUTIOHS, 

AB-4BI  *aO  Bl*,   I* 

SBLlBIPICB  SASCS 

AaasH 

THEanoCOHBUCT|*|TT  BP 
SBLID  ABOOH, 

AB*4Bi  isa  Bl*.     as 


•%{ 


eiPicB  SASCS 

LIUH 
NUCLEAR  BESONANCE  IH 
LIOUID  AHB  SOLID  HELIUHI 
HABHETIC  SUSCEPTlBlLITT 
SNB  SPIH-LATTICC  BCLAIATIBN 
TIHCS. 

•B-4BI  ssa      Bl*.  as 


m-n 


SOHAB  PULSCS 
NCASUBCMCNT 

PBACTICAl  ASPCCTB  BP 
'"tStp  SBUM6  MCASURCmCNTS. 

AB-401  4SB  Bl*.   • 

SBHIC  PATISVC 

TCST  PACIIITICS 

iH*j!n5i;T;Si  ;?%5r"'"'"^*'" 

RAIN  TEST  CHAMBEB. 

AB-4BI  411  Bl*.   »• 

SOUHD 

CTLINDBICAL  Bootes 

r.B%";s:j?js:'-,5;ii"^»^'«»"« 
isscrs-sssfa'fo?:^'""'"'^ 

LBABIHO. 

•B-461  isa      Bi*.  as 

SOUHO  SIGNALS 
RCST  CONTBOL 
>..  'BHTBOL  or  ALBATBOSSCS 

ON  auNBATS  AT  hTbBAT 

AB-401  010  01*.    |4 

SOUHB  TaAHSnisSIOH 

rLuie  rLOB 

TRANSMISSIBM  or  SOUHD 
*.S«y'7«.JiW«»-"«»««BlNENT, 
AD-401  tat  Bl*.   4 

SOUHDIH*  aoCKCTS 
AlaSpBHC 

B*r»^'!!!SI!i^!*!!  •'  *IB-LAUHCNCB 
BOCKCT  SONBC  IHTO  BB-aT 

STBTC*""  "•^'•■•LBSICAL 

48^401  114  01*.   a 

SOUNDING  aeCKCTS 
HIGH  ALTITUDE 
u«'*J*II£II'£  STUDIES  ON 

wsjjTTL'jrfs.'siii!''"'' 
fi5;ij??'H:jj""« ". 

AO-401  to*       Bl*..  aa 

LUHAB  I. RAT  III.        •■ 

»o-4Bi  art  Bl*.  a 

SOUHBINS  RBCKCTS 

"'^j5!I2b"SJ«*k  IXSTRUHCNTS 
....SI"*!  2'  "eTCoaOLOClCAL 
iJiUS"'!***"**  AHD  TCLCMETBT 
STSTEHS  SUITABLE  roR 
TO-ISO  KN  ALTITUBC, 

AD-401  aOS  BI*.   a 

SPACC  SIOLOST 

seiCHtiPic  acscABCH 

ar  lil'Hl    JJSCABeHI  C6LLCCTIBH 
2T.J'!i!I-"""^»  BCALIHG 
•l;j  SPACE  CH*iaoNMCNTAL 

S2!5ri?;?x  »''*«»  "'oiciNc. 

!EJ**    SIOLBOT.    AHB 

THE  INSTBUMCNtATION 

BP  ABTIPICIAL  SATCLLITCS. 

4B.4SI  ssa       •"   ;";.    a 

SPACC  CONHUMfCATlBN  STSTEnS 
BABIB  CBHHUHIciTION  STSTEHS 
r..  !Si  !i  BBOeCSSING  EOUlPnCHT 

roa  THC  SPACE  badio 

STSTEHS  r»ClLITT  AHB 
ITS  UTItlTATIOH. 

AD-4ei  !«■  oiy,   a 

•'iJJESJT^TJ-SJSJJkcS— "'•"• 

JilS  •'*"  »"»l»SN!JE5TiL 

CBNDITIOHS.  SPACE  NCBICINC. 

SPACE  BIOLAsT,  AHB 

;jC  iNfTBUMCNtATIBH 

BP  ABTlrieut  SATCLLITCS. 

AB-4BI  ssa  BIV.   a 

•"sfSuEJTlSS"""^*'-  CBHDITIBN. 

... ^SS'S'S*"*""  STSTEHS 
POB  TEmPEBATUBE  cbntbbl 
BP  HEAT  SINKS  IN  SPACE 

SIMULATION  CHAMBCRS. 

A6-4ei  OSS       01*.  so 

HoOinCATION  or  SUPEBsiHIC 
PLOa  riELOS  UNDEB  nEaB 
SBACt  CONeiTIONS  BT  CROPUHPINS. 
AB-401  OS*  Bl*.   « 

*'*<f  PLISHT 


INTEBSTELLAB  PLISHTS.A 
SO*IET  BEVICB  OP  PBOSPCCT 
Ae-400  OBJ 


BOSPCCTS. 

Bl*,  a* 


SPACC  PLISHT 
USSB 

.  .!2*"^  AceouHT  OP  ThC 

rLIOHTS  or  VOSTOK.S 
AHB  V0ST0K.4. 

AB-4BI  BTB  Bl*.   JO 

SPACE  MEOICIHE 
BIBLIBCBAPHIES 

A  CBRPBCHCHSIVE  BIBlIOSBAPH* 

?2  JUr"!***-  bHcabcS  '     ' 

IN  ACCCLCBATION,  IMPACT. 

"••"TLCsSNcis.'v  bbatiJn. 

J"CB«ENCT  ESCAPE,  AND 

bcstBain  ststchsI 


AB-401  SJI 


Bl*. 


SPACC  HCBICIMC 

SCICHTIPIC  BESEABCN 

CbSHIC  BESEABCHI  CBLLCCTIBN 
BP  S**ICT  aCPBBTS  0CALIN6 


SPA-  8TO 


■ITM    IP*Cr    CNVIMe«nCNT«k 
CONBITIONt      tHiCt    ncoieiNC, 
%Pkct   •loLoer,    AND 

TMC  INf T*unCNt*T|ON 

or  ARTirieiAL  S*TCLklTCf. 

fVACc  meruLiiett 

AKC-jCT  tM«|HCI 

■■  AUC-JCT  THRUtTO* 
•Ctt**CM  AND  OtVCkOrntNT 

Fiie««*n  cNTAiLixa  amaltii*. 

BCStaM,     FAtmCJtTION,     AfSCHtLT, 
«M0    Tf*TI»«, 

«o-4ei   S14  oiVi     IV 

S^ACC    moruLtiON 

iNTIHtTCLkA*  rLi«NTS.A 

tevirT  Kcvtra  OP  p«e«rccTS. 

AO-*ee  ■«)       Div.   IT 

SPACC    ritO'ULIION 

ION  eNSiNts 

Ar^LlCe  KCtCARCH  ON 
eowTACT  IONIZATION  THNuSTfN, 

vokuNC  III.  fomtn   conoi tionIn*, 

(■ITCHING,   AND  CONTNOL 
lU»lT»TtNS. 

Ap>*et'  !•*       oiv.  II 

APrtlCe  OCtCANCM  ON 
CONTACT  IONIZATION  TNNutTCN, 
vokunf  II,  nisSlON 

ANALTleSt 

A0-*ai  EOT  OIV.   II 

SPAce  raoruLtioN 
kuomcATioN 

LUBRICATION  RCSCAMCH 
AND  TCtT  KCTHOO  OCVCkOrnCNT 
PON  AtKOSPACC  PNOPUkSlON 
STSTCNS. 

AD>4ae  «i«        OIV,   IV 


tPCCCH  NCCeONITION 

PNOONAnNINC  iCOnpuTCNSl 

hacminp  nccognition  op 

HANOANIN  CMINCSI  HON0«TLt»«L|;, 
A0*4el  0*7  Dl«i   JI 

tPCtCM  RceoSNITION 
•inUkATIOH 

INOEICD  ■lOLlOaNAPMT 
ON  SPCCCM  ANAkTtIS, 
•TNTMCSI*.  AND  PN0CC11IN6. 

A0-*0l  Nil  OIV,   to 

ACeutTICAL  «"»"»£Vt«l«Tlt» 
OP  tPCtCH  tOUMiS  STfTCHATICAkLT 

ANNANStO  IN  TAOUkA* 
P0»».  .. 

Ae>*oi  «ii       OIV.  J« 

SlSntNTATION  OP  CONTINUOUS 
SPCCCM  INTO  PHONCMC*. 

AO-401  <I1  OIV,   JO 

tPCrCM  NCPKrSCNTATION 
ANAkTtIt 

PROCK(OIN«t  OP  A  COkkOOUlU" 
ON  TMC  SCNANTIC  OAtlf 
OP  CONHUNICATION  HCkO 
IN  PkORCNCC,  ITAkT. 
tCPTCNtCR  l«*J. 

AO-tOI  !«•         -*l*i.-J* 
ACOUlTICAk  CNANACTCNlltie* 
OP  tPetCM  lOUNOI  ITlTlHATICAkkT 
AKNAN6CD  IN  TAtUkA* 

Ae-*oi  <ll        OIV,   *e 

StenCNTATION  OP  CONTINUOUl 
(PCeCH  INTO  PHONCNCS. 

AD-401  illl  OIV.   J« 

SPCtCM  TNANSnltSION 
SPCCrN  COMPRESSION 

VeCOOC*  AND  OTHC*  VOICt 
lOICITIZINOl  OCVICC*. 

AO-401  IN*       eiv,  1 


■T«t|«TIC*k  PUNCTIONt 

•AT|e«  OP  NONHAk  VAMIAOkCf  AN» 
RATIO*  OP  tun*  OP  WWIPORM  VARI*» 

*^  *AO-4oe  «Ta  ■i«i     I* 

■TATisTicAk  PuncriONS 

*TAT|STlCAk  PROCC**C* 

•toCNASTIC  PROCC**!*  AND 

TNCIR  RCPNCtCNTATION*, 

Ae-401  III       01*,   I* 

STATItTICAk  ntCHANICS 

IRRCVCR*IRk(  PROCt**C* 

|RRCVCR*l*kC  *TAT|*T|CAk 
NCCMANIC*  OP  ikAtCICAL 
•TtTCM, 

AD-4ei  40T  OIV.   « 

■TATISTICAk  PROeCttt* 
NONklNCAR  STfTin* 

CSTINATION  OP  TMC  •ItPCCTRUN. 
A0-4ei  41?  OIV.    M 

■TATISTICAk  PROCCSStS 
TmCORT 

RtSCARfM  IN  THC  CONTROk 
OP  COnPkCI  •T*Ttn«  •PARTIAkkV 
e**CRVA*k'  NARKOV  PROCCSSC*, 

AO-401  ISO  OIV,    If 

Zf RO-CROS*INC  INTCRVAk* 
OP  tNVCkOPCt  OP  e'tuSSlAN 
PROCC**i*. 

AO-4o!  Ill       eiv.   |S 

*TAT|(TICAk  Te*T( 

■TOCHAtTie  PROCC**** 
SCkCCTPO  TOPICS  In 

MARKOV  CHAIN  TMCORT, 
■ITM  AN  APPklCATION 
TO  NARKCTINC, 

AO-401  «J0  OIV,    |S 


IPACC  PROPULSION 
PARTICLE  REAMS 

SENIRATION  OP  CMARSCe 
COkkOle  SEAMS. 

Ae-401  j«o       eiv.  IS 

SPACE  STATIONS 
MARS  PROors 

MARS- I  I INTERPk»NeTART 
STATIONII  OESCRIPTION 
OP  THE  interplanctart 
TRAJECTORT,   INSTRUMTNTATION 
CNVIRONMCNtAk  CONOITIONS. 

Ae-401  se«       oiv,   ii 

SPACE  SuRVCIkkANCE  STSTCMt 

satellites  (artipiclali 

Thermal  technioues  por 
oeterm|naT|on  op  the 

MASS  OP  A  SATCkklTC 


IN  ORBIT, 

AO-401  417 


OIV, 


SPACeCRAPT 

SATTCRICS  *  COnPOHCNTS 

kiTHiu"  ANoec  kiMiTce 

CTCkC  SECONOART  SATTERT, 

Ae-401  iia       eiv,  7 

SPACeCRAPT 

PUMPS 

Tao-PHAsr  kisulo  MveoescN 

PUMPS  FOR  SPACE  APPklCATION*. 
Ae-40t  014  OIV.    It 

SPACtCRAPT 

STSTCns  CNSINCCRINS 

METMOOOkOST  POR  CvAkUAVINC 
ANO  VARIDATIHC  HCCHANlCAk 
REHOEZVOuS  SUOSTSTEMS. 

AB.40I   lit  OIV.    t* 

SPAIN 

seiks 

USE  OP  AERIAk  PHOTOSRAPHT 
IN  THe  STuOT  OP  THE 
PHTSICAk  PROPERTIES  OP 
SOIkS, 

Ai.40l  ROl  OIV.   I 


SPARKS 

CkCCTRONie  saiTCMCs 

SPARK  SAP  STUelCS  ON 
Cu-a  CkCCTROeCS  POR 
A  MISM-POSCR  SRITCMIN* 

eeviec  por  raoar  MooukATO" 

APPklCATIONS. 

Ae-401  OSS       ei«,  ■ 

SPCeiAk  rUNCTIONS  |MATHtMATI«»tl 
PROCRAMMINC  (COMPUTERS) 

OEVtkOPMENT  OP  THE 
kUNAR  TOpeCRAPHT  INTO 
SPMERICAk  HARMONICS. 

Ae-401   117  OIV.   I 

SPCeiAk  PRUPO«E  COMPUTERS 
OPERATION 

OARC  It,  OATA  ACOUlSITION 
ANO  RtCOROlNe  EOUIPMCNT 
POR  THE  NAVAk  ONONANCC 
LABORATORT'S  HTPCNSONlC 


TUNNEL  NO.  B, 
AO-401  0*4 


eiv. 


"ACOUsVie  PBOPCRTICS 

ACOUSTICAL  CNARACTCRISTICS 
OP  SPEECH  SOUNBS  STSTEMATICAkkV 

ARRAN«CB  IN  TABukAR 
PORM,  ._ 

AO-BOI  Nil  0I».   »• 

SPEECH 

""S^^iS^t^ToN  OP  CONTlNUeU* 
SPEECH  INTO  PHONCMES. 

AO-*ei  RIS  OIV.   IB 


SPHERES 

MukkS  IMARINEl 

PREOICTIONl  OP  THE 
COkLAPSE  STRENGTH  OP 
THREE  MT-lOO  STEEk  SPMERICAk 
HUkLS  FABRICATED  FOR 
THE  OCEANOCRAPHIC  RESEARCH 
VEHICkE  ALVIN, 

AO-401  0««  OIV,   II 

SPHERES 

SINSkE  CRTSTAkS 

PRODUCTION  ENCINCCKInS 
MEASURES  ON  TTTRIUM, 
IRON.  GARNET  SPHCBCS 

POR  mSC  as  POaCR 

kIMITERS. 

Ae-46l  071  OIV.   B 

tTABIkITT 

FLUID  PkOa 

CONVCRBCNCE  OP  TMC 
OAkERKIN  ,<ETm0D  FOR 
THC  TAtLO'DEAN  STAtlkITT 
PROBLEM.   CONVERGENCE 
OF  A  GENERAklZEO  GAkCRKIN 
METMOO  FOR  CERTAIN 
PkUlO  S7ABIklTT  PROBkCMS. 

AO-401  47J  elV.    If 

STAtlkITT 

MTOROPOIkS 

A  STUOT  OP  HTeReCk*STlC 
STAtlkITT  OP  PARTIAkkT 
CAVITATEO  HTOROPOIkS 
tT  APPklCATION  OP  BUASISTEAOT 
TMCORT, 

Ae-401  010       eiv.  « 

BTABMATION  POINT 

FROZEN  EOUlklBRIUM  FkOB 

THE  EFFECTS  OP  AMBICMT 
eiSSOCIATION  ON  FROZCN 
MYPCRSONIC  STAGNATION  PkON. 

AO-AOI  411  OIV.   « 


(TAMOINB-NAVC  RATIOS 

**"'mpJoancc  "«»su;cMe;T 

BT  BCNERAklZCO  TMRCC-PROBC 
"'VMOO. 

AO-BOI  4*0  OIV,   IS 

STATItTICAk  ANAkTSIS 

eceisioN  TMCORT 

SEOUEMTIAk  SEARCH  ANO 
OETECTION, 

AD-401  4RI  OIV,   4 

•TATISTICAk  ANAkTtIS 

MATRIX  AkOCBRA    ....,.._ 

OPTIMUM  CLASSIPIEATfO" 
RUkCS  FOR  CkASSIFICATION 
INTO  TRO  MUkTIVARIATE 
NORMAk  POPUkATIONS. 

AO-Vel  R4S  OIV.    IS 

tTATISTICAk  eiSTRItUTIONt 


teuMos  ON  ecNsiTics 

ANB  HAIARB  RATES.       

A0-4ee  «7i       eiv. 


|f 


STATISTICAL  OlSTRItUTlONS 
POPULATION  (MATHCMATICSl 

OPTIMUM  CkASSIFICATION 
RUkES  FOR  CkASSIFICATION 
INTO  TRO  MUkTIvARIATC 
HORMAk  POPUkATIONS, 

aO-AOI  R4B  OIV,    tf 

tTATlSTICAk  DlSTRItUTIOKS 
tCBUCNCES  _  ..^, 

MCTMOe  POR  PROOuelNS 
RAROOM  VARIABkCS  IN  A 
COMPUTCN,  ,.„     ,, 

Ae-BOi    lit  •!«•     i* 


STEEk 

FINISHES  ♦  PINISHINS 

BIBklOBRAPHT  ON  SPRATtO 
NETAkkIC  COATINtS  POR 
PCRROUS  MfTALS, 

Ae-4ei  ton  eiv,   I* 

STCCk 

FRACTURE  (MECHANICS! 

STRESS  CORROSION  CRACK 
IN   III  NICKEL  HARAGING 
STEEL.  LOR-ALLOT  MARTEnSITIC 
STEEki  AND  A  MOT-RORKEO 

etc  sTcEk. 

A0-40a  t««  OIV,    |T 

CRACK  GRORTM  STUBICS 
USING  TRO  PLATE  THICKNCSSCt 
OP  04AC  STEEkl  kORCTCkE 
FATIGUE  CHARACTERISTICS. 

AD-BOI  IBB  OIV,    |T 

•VEEL  .  . 

MTOROCEN  EMBRITTkEMENT 

HtOROGEN-INOUCEO,  OEkATCB, 

BRITTkC  PAIkURCS  OP 

HIBH.STRCNCTH  tTCCkS, 

Ae-4el  114  OIV,    |7 

THE  EFFECTS  OP  MIBM-PRESSUNE, 

HIBH-TCMPERATuRC  HTOHttCM 

ON  STCCk. 

A0-4ei  JB*        eiv,   |7 

EFFECT  OP  SPECIAL  AOOITIONS 
ON  TMC  NOTCH  TOUGMNtSS 
OP  HARAGING  STEEk. 

AO-4oe  vji        eiv.   |T 

EFFECTS  OF  COnPOSITIOH  ON 
THE  TRANSFORMATION  CHARACTERISTICS 
ANB  TOUGHNESS  OF  RELO-Ht AT-APPECTfo 
ZONES  IN  H|.CR-no  STEELS. 

Ae-4oe  «jj        OIV. 

CVAkUATION  OP  JNI-CR-MO 
tTCCkS. 

AO-Aoe  «jN       eiv, 

■EkOlHt  CMARACTCRISTICS 
IIMI.ICN-IMO  MARACINA 
STCCk  -I. 

A0-40e  RJ4  OIV. 

■ELDING  CMARACTCRISTICS 
OP  HARAGING  STEEk. 

AO-AOe  «S7  01*, 

MCCHANICAk  PROPCNTICS 
OP  HIGH  fTRCNGTN  STCCk 
AIRCRAFT  FORfilNS, 

*D-4tl  <R*  OIV, 


l» 


OP 


l» 


l» 


l» 


tTCCk 

■CkOINt  .   .. 

PRCklHINART  CIPbOtlON-tUkte 
TESTS  OF  riPCRIMCNTAk  MT-IIB/KO 
■CkOHENTS, 

Ae-4oe  «jf       eiv,   it 

tTIPPCNCO  CTklHDERt 
OTNANICS 

COUPklN*  OP  VltRATlOa 
MOOES  IN  SHCkkS, 

Ae-4oe  «iB       eiv,  II 

tTIPPCNCO  CTklNOCRt 
CLASS  TClTIkCS 

CTCkIC  PRCSSURC-kOAOINa 
TCSTS  OP  A  RINt-STIPPCNCB 
CVklNBCR  PAtRICATCB  OP 
•LASS-Plk*MCNT  RCINPBBCCe 
PLASTIC, 

Ae-4BI  B4B  tlV.   Jl 

tTBCHAcTIC  PROCEtSCS 
MATHEMATICAL  HOOCkS 

elAGONAklZINO  APPROIIHATIOW 
POR  INMOMOtCMCOUt  TURtUkCNCC, 

AO-aei    IS*  OIV,     « 

tTOCHASTIC  PROCCStCS 
NONLINEAR  STSTCMS 

CSTIHATIOH  OP  TMC  tItPCCTRUM, 

AO-Boi   *<?  -eiv.      It 


Mi-aa 


*TBCHA«T|C  PRtCCttCt 
TMCORT 

.— !**£i;j!!'*   '"OCCtttt  «M» 

TNCIR  RCPRCtCNTATIOMt, 

Af*ei   lai  ',,,,     ,, 

ITORAtC 

ElPLOttVE  MATERIAkt 

«..  I"I«;"*t  •t.**T  CPPCCTt 

Ae-*ei  470 


•  i«. 


a> 


tTRAtCTIC  tARPARC 

CeHMANe  ♦  COMTRBk  tVtTCNC 

tOLVAtlE  NUCkEAR  BAR 
MBDCkl, 

40-40I  III       eiv.   It 

•*;»TE«le  AIR  COMMAND 

COMMAND  ♦  Control  tvtTcnt 

TCtTING  MCTMOeS  op 
STRATCaiC  AIR  COMMAND 
■CAPON  STSTCM  <41k, 

AO-401  04*  DIV,   $ 

tTRATOtPHCRC 

ATNBtPHCRP  MOOCkS 

.-«*  JS?!.*-  9'  ^"^    SCAtONAk 

ANB  LATITOOINAk  VABIATION 
!I  Izi*^     NINOS  ANO 
TCmPCRATURE  IN  THE 
tTRATOtPMCRE  AtOVE  ID 

AB-4ei  *RB         eiv.       I 

ITRATBtPMERC 

NCTCORDkOBICAk  PARAMETERt 

tTRATOtPNCRlC  TCMPCRaTUBC 
;!•  Si"!  "EkOS  AkONG  ""' 
BO  BCtRCCS  R  IN  TMC 

nortmcrn  hchispmcbc  arc 

AMAkTZED  AND  CenPARED. 

AD-401  1B7  eiv,   a 

STRESS  IPNTtlOLOtTl 
eCeillDH  MAKING 

INFORMATION  PRDCEttINt 
IN  A  COMPLCl  TASK 
UHOCR  tPCPO  STRCSS, 

AO-401  »f7  BIV.   IB 

STRCSS  IPNTSIOLDGT) 

CLCCT"eCNrcPH*ie«RAPHT 

CPFECTS  OF  iTRESSDBt 

ON  EE6  ACTIVATION  RITM 
PHOTIC  STIMULATION, 

AO-401  I4S  eiV.    I* 

STRCSS  IPHTSIOLOtT) 
Tissues  iBIOkOBTi 

■W..I2!?"*'!  "OeuLUS  AND  DRCARlNt 
•  TRCHBTH  OF  Boor  TfHUCt. 

A0-4DI  Itl  BIV,    I* 

STRCSS  tPSTCHOkOBTi 
•CAPONS 

.,JI?!2*iS"  •"  ^"»  PSTCMOLBtlCAL 
EFFECTS  OP  NON-NUCLEAR 
•EAPONS, 

AD-iol 


071 


D|¥. 


!• 


STRONTIUM  CONPOUNDt 
IIRCONATEt 

STRESS-STRAIN  tCMAVIDR 
OP  tTRBNTIUM  ZIRCDNATC 
CRTtTAkt, 

AB-ADI  ROl  BIV,    |« 

tTRUCTURAL  BCOLOGT 
tCOPHTSICS 

MAtNCTie  OBSCRVATIBNS 

BP  TMC  EARTH'S  CRuSTI 
SURVET  OF  SOVIET-BkOC 

AD-401  OBI  DIV.   I 

STRUCTURAk  PARTS 
PLAf Tics 

RIGID  POAN  PkASTICt 
J5JkI*"l'   fTRUCTUNAL 
TESTS  OP  REINPORCEB  P|BCR*LAB« 

tYtll*il  !••"•!  "•«tco5b  •" 

FLOOR  PAMPLS,  ANO  CIPCRINI 

GRCCNLAMD  DUlkDIN*. 

aD-AOI  |7«  OIV,    |1 


INCNTAL 


STRUCTURAL  SHCkkS 

BUCKlIN*  imccmanicsi 

EnERST  SOkUTION  TO 
BUCKLING  OP  SPMERICAk 
tMEkkS  St  use  op 
TMC  RITZ  MCTHOD. 

AD-401  ONI  OIV.   If 

PkASTie  tUCKkIN*  OP 

aiiallt  coMpRctice  ctlinobical 

tHCLLt. 

AD-4BI  «■*  DIV,    |S 

tTRUCTURAL  SHCLLS 
NICrCL 

MAHuPACTuRC  dp  THIN 
SMCLLB  tT  THC  CLCCTRePORMtN* 
PROCCtf , 

AD-4BI  ««R  elV,    IS 

tTRuCTuBAL  SMCkLS 

STIPPCmCO  CTklNDCRS 

COuPkINt  OP  VISRATIOM 
MOOES  IN  SHCkkS, 

Ae-4oe  «iB       DIV.  It 

SUB.»CCT  INBClINt 
CHCNISTRT 

NDM-COMVCNTIONAL  CNCMICAL 
MOTATIOM  STtTCNt  FOR 
INPORNATION  RCTRICVAk 
PURPDICt, 

AD-44e  RtO  DIV.   R 


■UDLINATIDN 

dSundaAt   LATCR 

THC  CPPCCT  OP  tURPACC-CVAPDRA* 
TIDN  KIHCTICt  OH  THC 
tUtLINATIDN  INTO  A 
DBUMDARV  LATCR. 

AD-401  Jtt  DIV,   f 

•UtMARINC  HULLt 

FATIGUE  (HECHANICtI 

LOR-CTCkC  PATIBWC  OP  MATCRIALt 
POR  tUtNARiNC  CONtTRuCTION, 

AD-401  141  ejv,    l» 

■UBMARiNC  HULLt 
METAkS 

...II*!:!"!''*"*  ««'t.osioN-BUk«e 
•UbScStb  '""'^*''  •"'-'••"»• 

AD-4ei  ««•  BIV,    |7 

....f'i!!"!  CHARACTCRItTICt  OP 

lIHI-lCN-lnO  MARAtINt 
tTCCk  -I, 

AD.460  «J4  BIV,    |» 

■CkDiNS  CHARACTCRItTICt 
OP  MARAtING  STIEk. 

AD-40e  »J7  elV,    |» 

■UBNARlNCt 

POacA  CUPPLICt 

ANALOC  ITUDT  DP  NAVAL 
BHfPtBARD  PBBCR  STSTCM 
-SHORT  TC»M  TRANSICNT 
PCRPBRRAMCC. 

AD-401  lOR  elV,   II 

;SI»«OARD  POaCR  STSTCM— LONB 

TCRM  TRANtlCNT  PCRPSRNANCC. 

AD.401  101  OIV.   11 

ANALOt   tTUDT  OP  NAVAL 
IHIPtOARD  PORCR  STSTCM— TRAN. 

SlENT  PERPORHANCC. 

AO-401  104  OIV.   Jl 

IttDMARINCt 

•AOIOLOtirAL  CONTAnlNATIOH 

OUNC  tURVCT  OF  RATER 
AND  DOTTOM  GAMMA  RAOIATfON 
IN  THE  AREA  OF  THC 
THRClHER  SINKINt, 

AO-401  OBN  etV.   ID 

lUBHARINCS  MULLS 
"^  aCLDINC 

TCSTS  OF  1  NI-CR-MD-V 
tTCCk  RClOhENTS. 

Ae-4oe  fji  01,,      ,» 

WtsoNie  Pkoa 

CLCCTRBN  OCHSITT 

.   RCSULTS  OP  DCTAILCD 

PLOa  PICkO  ANO  RATC 

CHCMItTRT  CALCULATIONS 

ON  AN  ACROtAkklSTIC 

»ELLET. 

Ae-401  JIB  BIV,  « 

IVLPIBCS 
POLTMERt 

EDUILIRRIUM  POkTMCRIZATlON 
•P  tUkPURt  POkTtUk^lOC 
POkTHCRSi  SUkPUR  AS 
»  PO.TtUkPIOC  PLASTICIZC". 

AD-401  140  DIV.   R 

IWVPUR 
POLTNCRS 

CBUILIBRIUM  POkTMCRIZATlON 
•P  SULPURI  POkrSUk'IOC 
POkTMCRSl  SUkFUR  Xt 
A  PO.TSUkFlOE  PkASTICUCa, 

»D.*01  J4D  Dl«:   R 

HUM 

nCASURCMCHT 

INDICATIONS  OP  A  kUNAt 
tTMOOICAk  PCBlOe  IN 
TMC  tUNSMINC  OttERVATIONI 
'S!  '»»*«"l  MASSACHUSETTS, 
ANO  COkUMttA,  HlSSOuXl. 

AO-401  INI  DIV,   a 

WtPOTS 

■cienTific  research 
researches  in  the 

PIEkO  OP  SOkAR  RADIO 
MDtSE  ANB  SUNSPOT  STRUCTUNE. 
Ae-40e  B*4  OIV,   I 

l#CRRE*ENERAT|OH 
rARAHETRie  AMPklFIERS 

SUPERREtEHERATION  IN 
«  CAylTT-TTPE  PARAMETRIC 
•HPklFIER 

AD-401  «J«  eiV,   B 

ikrcRtoNic  Pkoa 

•IIALkT  tVNNCTRIC  PLOB 

SuPCRSONIC  AlltTMNCTRIC 
MOZZlE  OESIBN  BT  MASS 
PLBR  TCCHNIBUCS  UTILIZING 

•  OlalTAk  COMPUTER, 
Ze-4DI  1B«  OIV.   ♦ 

m4pcrsonic  Pkoa 

CBTOBCNieS 

CAPTURE  COCPPICICNTt  ANB 
•HBCK  tTRUCTURC  POR 

•  LloUIO-MCLIUM  ANO 

LiiuiO-NCON-eoekco  crtoplate 

ID  A  MACM  J  LOa  DCNtITT 
BID  sTRCAM, 

AO-401  STB  01*.   • 

I  t^lBtONIC  PLOa 
CDT0PUHPIN4 

HOOIPICATION  OF  tUPCRtONIC 
PLOa  PlCkOt  UNOCR  NCaR 
■DACE  CDNOlTIONt  BT  C*DPUnP|N*. 
AD-BDI  OB*  01*.   » 


no-TAM 


tUPCRtONIC  PLOD 

•At  PLoa 

"EtuLTI  OF  DETAILCD 
PLOa  FIELD  AND  RATE 
CNEMItTRT  CALCULATIONS 
ON  AN  AERDBALLItTIC 

40-401  JIB         eiv.       ♦ 

tUPERtONIC  'NOZZLES 
OCSIGn 

-^riT'I!;?'*  '"ISTHMCTRie 
NOZZkE  DESIGN  BT  MASS 
'<••■  TECHNIOUES  UTIkllfNt 
*  DlGITAk  COMPUTER, 

AO-401  fSV  e|y,   , 

SUPERSONIC  PlaNCS 
AIR  TRANSPORTATION 

A  PROGRAM  FOR  THC  OCVCLBPHPHT 
BP  COMMERCIAL  SUPERSoSlC        " 
TRANSPORT  AIRCRAFT. 

AB.40I  4BB  OIV.   JS 

•''?5?l8?iScS^*'*  '"""*'■• 

RIND-TUNNEL  TESTS  ON 
PNESSURE  FIELDS  AROUND 

AN  Engine  air  inlet. 

40-401  IJI  e,v,   , 

tURPACC  ACTIvC  tUttTAHCCt 

tiLVCR  COMPOUNDS 

traW^ss;  si?:j:iss  j?Se.ct 
ijTjiiis:,"""-*'"' 

A0.40i  ,|7t  D|*,   » 

tUR*CTINe 

eceocsics 

TRILATERATION  TCCHNIBUE 
FOR  THE  RAPID  POSITIONING 
OP  RAOAR  EOUIPMCNT, 

AO-AOI  f47  Dl*.   a 

■BITCHING  CIRCUITS 
CONTROL  treuENCES 

oi«??i:-?i:j:?c*i*."'  ««.ectron,c 

40-401  114  BIV,   te 

BBITCHINt  CIRCUITt 
EkECTRICAL  NETBORRt 

OF  ;:?:£"''"  •' '""" 

AO-461  Hi         ,|v.   It 

taiTCNINC  CIRCUITt 
NETRORKt 

STUOT  OF  ITEBATIVE 
CIRCUIT  COMPUTERS, 

AO-401  III  OIV,   ,8 

STNTNETIC  RUBBER 
NUDtrR  SEALS 

DEVCLOPMENT  OP  SEALS  FOR 
{?!??"""'*"""'  ""■*"'•  l.*UNCH|NB 
AoiAOl  OJJ  e|V,    II 

SYNTHETIC  RUBBER 
SULFUR  COMPOUNOS 

EOUlklBRIUM  POkTHCRIlATION 
OP  SUkPURI  POkTSUL'lOE  *   '" 
POkTMERSI  SULFUR  AS 

°il*il!:r"**  PkASTicizER, 

*0-40I  J40  eiv,   R 

STSTCM!  CNBlNCCRINB 
MATHCMATICAk  MOOEkS 


•.  lOBAROS  A  GENERAk  TMCORT 
OP  SYSTEMS.   MOOCkS 
OP  SUtSTSTtMS, 

Ae-4ee  rit       oiv. 


JO 


STITCMt  ENGINCCRING 
•CAPON  STSTEMS 

TEST  RFPoRT  OP  SEATTLE 
TEST  PROGRAM  III   (STP   •■ 
TCST  NG**"  "'•"'*••'*"  INTCBRATIOR 
AO-401  017  OIV.    II 

TACNOMCTCRS 
eCSISN 

ANGULAR  VCkOCITT  ANB 
ACCCkCRATION  PICK-UP, 

AO-401  141  OIV.   JO 

TACTICAL  AIR  COHMANO 

COMNaRo  ♦  CONTROk  STSTCMS 

A|R  TRANSPORTAtkC  SUtSTSTrffB. 
SHORT  RANGC  STSTCMS         »Ti„,, 

POR  AIR  TRAFFIC  CONTROk 
ANB  HP  OIRCCTlONAk  ArTCNNA 
POR  TACTICAL  COMMUNICATIONS. 
AO-BOI  IR7  OIV.   1 

TANRt  (COMBAT  VCMICkCSl 

AIR  Intake  futers 

eOLLCCTIvE  PROTECTOR 
IIT  FOR  MAIN  battle 


TANK,  SEkF-eONTAINED, 
AIR-PURIFTING  FILTEB 
UNIT, 

AD-401  eat 


DIV,   II 


TANTAkUH  CAPACITORS 
PROOUCTION 

PRODUCTION  ENGINEERING 
MEASURE  FOR  IMPROVED 
"EkIADIkITT  OF  SOLID 
TANTALUM  FLECTROLTTIC 
CAPACITORS. 

AD-401  JOI        eiv.      a 

Production  engineering 
measure  for  improved 

BCklAtlLITT  OF  SOLIO 
ELECTROLYTE  TANTALUM  CAPACITDRt. 
aO-401  <i«0  DIV,   B 


NI-S3 


TAR -TIN 


T»H«eT    P0»IT|0M     |«0te»TO«« 

i     prisaMkn  ro»  plottih* 

TMf  «»oioLoc»Tioi«  ;";»'<ii»"« 

T»»«IT    »t«0«mTION 

*e*PT*TieN   i'«»«io«.««J>   . 

eoNTMdT  THRCSmOLO*  At 

t  ruMCTiex  0'  «IT»IL 


»OJ1TIOH  AND  T»«StT 

Size  ''O*  TMf  LI8HT-»0»PTtB 


DtVi 


I* 


T»«6tT  »te0S"IT10N 
or  LOe«TI»l«  T«»CtT» 

pusn  juosHfHTS  or  i»i»6e 

CM*ltACTC*ISTICl, 

*o-*ei  jTf       oi»«   •■ 

TAKSCTt 

VUl«IWlTT  .... 

TAHStT     VISISILITT    *f 

t  ruNCTio"  or  lI«"' 

THANfNItf ION  THMOUSH 

rixeo  ritTt«  »iso«s, 

•D-401  IJ*  0I*>   * 

TE*CH|N«  nutMintt 
riTCMonCTPies 

inro*T*Ncc  or  r*e»Lrn 
MtTt«OCfNr  ITT  TO  r«06««milK« 

TMf  TifH  MieHAKCHT, 

AO-kOI  210  OI«i   <■ 

TICTM 

oi«c«ses 

»eoueT»»e  activitt  or 
Hun*N  ■molC  s'lIv* 
*f  KCLATCO  TO  OCMTAL 

e»»it».  ,. 

>       >D-kOI  JtO  0|Vt    >■ 

crrECTiyrMeis  or  oirrcxxcc 

STueMGTM  solutioms  or 

STANNOUS  'LUOKIOC   IN 

ritevcNTiNO  ecNT*^  e**ictt 

aD-401     101  0I«<        I* 

TCkCneTCK     STSTffIS 

OCSIS** 

STuOT  er  nCTCoKOkoeicAk 

INSTKunCNTATION  ANO  TCkCNCTWT 
$TSTtH»  SUITABtt  ro« 
TO. ISO  KH  ACTITUOC. 

AO.*OI  •••J  eiVa   * 

TCLfnCTCa  STSTCNf  .... 

UNOe«»»Tfl»  CONNUNlCtTION  STSTmt 

D€TAlL«  or  t»NONT-rMlttO 
OtfAN  •OTTON  StlSnOCNAPM 

TCLE"eT"»T  STSTEN. 

Ao-*oi  tri       oi«i  < 

TCLCTTrt  STSTtm 
nONITOKS 

eoi.O»te  TtLtTTFC  T»Pt 
OtSe"|NIN«TION  STSTt" 
CAPAILC  or  OISCKinlNATlNC 

■CTNttN  uro  'NO  TCLLoa 
tilcttpe  tapes, 

AD-*oe  «12  0l»i   I 

TELEVISION  CANCNAS    _  . 

CHENiCAc   aAiirAaE    agCnti 

rLASH-TELEVlSION  P»«T|eLe 
COUNTER  ANO  OXfE  ELECTPOCHENI- 
CAL  CEUL-'OP  riELD  EyAtU*T|ON 
or  eMEnlC*k  ASENTS, 

Ae-4oe  «■>        Blvi   > 

TELEVISION  CONNUNICATION  fTSTEN* 
VIDEO  SICNALS 

TELEVISION  SANOalOTM 
•EDUCTION  PROBLEn  IN 
TELEVISION  TRANSnlSSION, 

aD-401  OSJ  oIv.   • 

A  NETMOD  or  NCASURINC  TCnPERATURE 
■ITM  A  PLATINUM  RESISTANCE 
TMERKOHETrR, 

AD-4ei   141  OlVa    JO 


TENRf»AT«M 

*TME  crrccTs  or  hicm-pressu'e, 

HI6M. TEMPERATURE  HTOROCCN 
ON  STEEL. 

A0>4tl  !•«  Ol*.   |V 

TENPERATU't  CONTROL 
OUARTZ  RESONATORS 

MI6H  P'CCISION  fNC 
•UARTI  RESOHATe"S  PO* 
TEHPEiATURt  CONTROL  •ITBCEN 


to     AND    IOC. 

A0>4»l     S<<l 


OIV, 


<i 


TCNPCRATuMC  (CNtlTIVC  tLCHCNTf 
DESION 

APPARATUS  ro*  nCASURINO 
RAPIDLT  CHAMCINC  TEKPERATUOeC 
IN  6AS  PLORS. 

A0>4ei  fOo       oi«.  >o 

TENDERS  (VCSSCLBI 

nODEL  TESTS 

•tL6E  <EEL  TRACE  AND 

rLOR  STUDIES  or  A 
DESTrOTER  tender  IAD 
JTl,  neOEL  ""til.  ,. 

AD-4ee  «S4  0|«.   II 

TERRESTRIAL  NA«NCT|tn 

coNrieu'ATioN 

EOUATOPIAL  LOCI  OP 
THE  EARTH'S  NAGNETIC 


riELO  AND  COSNIC  KAT 
PARAHCTERf , 

Ae-*ei  oM 


01*1 


TCOOCtTRIAL  NASNETItn 

Jtouctuoal  oeoloat   ^  , 

NAOHCTIC  eOSCRVATIOHS 
OP  THE  EARTH'S  CRUSTI 

SUKVET  or  tOVIET-OLOC 
SCIENTIPie  ANO  TECHNICAL 
LITERATU«E. 

AO-AOI  0*1  DiVa   • 

TCtT  CONSTRUCTION  iPtTCHOLOOT) 
IHSTRUCTO"* 

STAnDAROIZEO  TCtTIHO  POR 

THC  erricE  or  civil 

eCPCNSE  RAotOLOCICAL 
HOH|TOR|H«  POR  INSTRUCTONS 
COURSE. 

AO-401  tIR  OIV,   <• 

TCBT  COUIPhEnT 
ANOLOO  STSTCHS 

DCVELOPnENT  AND  PAtRICATION 
OP  AN  AOVANcCO  COMPONENT 
AND  STSTE"  TEST  TASLC 
AND  |TS  ASSOCIATCO 
ELECTRONICS  IN. I  NAtTKO 
TEST  STATIONI, 

AO-401  1*1  0I«,    l« 

TCCT  ceuiPMrNT 

P«B»SU«e  VESSELS 

DEVELOPMENT  or  A  SIMPLC, 
SCLP-CONTAINEO  AND  REPROOUtlOLC 
STRAND  TEST  AND  TEST 
MACHINE. 

aD-401  ITS  OIV.    I" 

TEST  EOUIPnENT 
SOIL  MECHANICS 

TEChNIOUES  ANO  EDUIPHCNT 
POR  DETtRNlNINC  DTNAHIC 
PROPERTIES  oP  SOILS. 

AD-401  aij         0|V.   « 

ttST  PAClLITfES 
AIROORNC 

THE  AfRODRNE  MODEL  TCIT  P*e|« 
LITV  OP  THE  UNITED  STATES 
NAVT  THC  PLTINO  RIND  TunNCl, 

AO-401  •140  OIV.   >e 

TEST  PACILITICS 
MODEL  SASlNS 

PACILITIES  AND  RESEARCH 

CAPABILITIES  HIOH  SPCCO 
PHENOMENA  DIVISION.  DAVID 
TATLOR  MODEL  BASIN, 
LANCLCt  PIELO,  VA, 

AO-4oe  «ss       Div.  *o 

TCST  PACILITIES 
SONIC  PATIGuE 

amalttical  and  experimental 
investi6ati0n  op  the 
acoustic  environment  op 

THE  BTO  SONIC  PATieuC 
MAIN  TEST  CHAMBER. 

AD-AOl  411  OIV.   JO 

TEST  REPO«T  OP  SCATTlE 
TCST  PROGRAM  III  ISTP 
III)  *4SL  HINUTCmAN  INTCGMATIOM 
TClTlNC. 

*D-4ei  01?  OIV.    It 

TCST  METHODS 

REAPON  STSTEMS 

TESTING  METHODS  OP 
STRATEGIC  AIR  CONHANO 
REAPON  STSTEM  lAtL, 

AD. 401  044      ei«i  a 

TEST  SETS 

SPECIPICATIONS 

DETAILED  TEST  REOUIREMENTt 
POR  RS-lllB  MINUTEMAN 
MAINTENANCE  GROUND  EOUIPHCHT, 

PIGURC  A  I41IT  TEST 
SET,  ELECTRICAL  PORER 
AN/isH-KI,  EVALUATION 
TEST  PROGRAM, 

aO-401  014  01*.    It 

TEXTILES 

DEGRADATION 

BIBLIOOPAPHT  ON  BACTERIAL 
OEBRAOATION  OP  TEXTILES 
AMD  CELLULOSE, 

AD-401  toe  OIV.    I* 

TEXTILES 

production 

hahpacturing  process 
ano  mechanical  prope«t|es 
OP  nonroven  pabnics, 

AD-40t  14*  OIV,    |« 

THERMAL  INSULATION 

HANDBOOKS  .__.. 

ThERMOPmtSICAL  PROPEBTT 
DATA  or  THERMAL  INSULATING 
MATERIALS  IN  CRTOOCNIC 
AHO  HiGH-TEMPERATURE 
APPLICATIONS, 

AD-4el  *JS  D|V.    I* 

THCONAL  STRESSES 

TCMPCRATuPE  DISTRIBUTION 
AND  THERMAL  STRESSES 
IN  SHIP  STRUCTURES. 

AO-401  SVS  OIV.   >l 

TMCRMIONIC  CONVERTCOS 
HCATENS 

Emitter  shells  por 
thcbmionic  convcrteps, 

AD-401  III       OIV.  ai 

THERMIONIC  CONVERTERS 
HCATING 

STEAM  ROILERS  ANO  PUEL 
ATOMIICPS  roR  MUlTIPuElED 
CNCRGT  CONVERSION  STsTEMS, 

AO-401  •!«  Bt*.   * 


CHMITCB-COtkCCTOO  PAIOt 
POR  OAt  PLAtHA  THCRHIONIC 
CMCROT  eOMVCRtlOH, 

AO-401  aS4  OIV.   0 

PCRPORMANCC  or  A  TMCRMIONIC 
CONVCBTCR  rith  a  hI«H 
TCNPCRATURE  COLLCCTOR. 

AO-401  007  01*.   T 

TMCOMIOMIC  COMVCRTCOS 
SURPACC  PPOPCRTICB 

CPPCCT  OP  CmITTCR  NATC*|Akt 
ANO  SURPACC  COHOITtONS 
IN  A  CCSIUM  VAPO* 
THCRHIONIC  COHVCRTCR, 

AO-401  ta?       01*1  0 

TMCRMIONIC  fNltSION 
HATCRIALS 

EPPECT  OP  CHITTC*  H«TC»|4i,0 
ANO  SURPACC  CONDITIONS 
IN  A  CCSIUM  VAPOR 
THCOMIONIC  CONVCRTC*. 

AO-401  1*T  OIV,   • 

THCRRISTORS 
THCRMOMCTCRS 

RCLATIOHtHIP  OCTOCCH 
THC  BRIOOC  OPCN-CIBCUIT 
OUTPUT  POTENTIAL  ANO 
THE  ABSOLUTC  TCMPCOATURC 
OP  A  TMCRMttTOR  THCRHOMCTC*. 

AO-401  *S4  01*.   «S 

TMCRMOCMCMISTRT 

CHCMfCAL  EOUILIBRIUN 

BCMAVIOR  OP  A  CHCNICAL 
COUILIBBIUM  STSTEM  RhEN 
ITS  PrCC  PNEBGT  PARAMETcRt 
ARC  CHANBCO, 

AO-400  BSR  Bl«,   R 

THERMOCHENKTRT 

ORGANIC  OXTGEn  COMPOUNDS 

HEATS  or  rORMATION  AND 
POTENTIALS  qP  SOME 
GASEOUS  OXTGENATCO  ORCAHIC 
IONS, 

10-401  ni  01*.   < 

thcrmocouples         .   . 

REACTO*  STSTEM  COMPONCNTI 
MECHANICAL  RELIABILITT 
ANO  THCRMDELECTRICAL 

stabIlitt  op  tro-cdnouctob 

PLATINUM  RHODIUM  SHEaTh-TVPC 

thermocouples  at  lAOor 

TCHPEBATURC  RHEN  EXPOSED 

TO  nuclcar  raoiation, 

AO-401  IBT  01*.   <l 

TNCRMOOTNAMICS 

ROCKET  PROPCLLAHTS 

PROcEOURCi  MANUAL 
COMPUTING  PROPELLANf 
PROPERTIES, 

A0-40e  «B0 


roR 
thcrmootnanic 


OIV. 


therhoplcctric  POOCEttis 
ANO  materials, 

AO-401  oa*       01*. 


1* 


as 


thcrhometcrs 
airborne 

environmental  crboks  |n 

USE  or  THE  AIRBORNE 

inrRARED  RADIATION  THERHOMCTC* 

To  MEASURE  SCA-SUBPACC 

TCMPCBATUPC, 

AO-401  RTS  0I«,   a 

THCRNOSCTTIN*  PLASTICS 
PUNGUS  OCTCRIORATION 

BIBlIOBRAPht  ON  MICROBIAL 
RCSISTAHCr  or  TMERMOSETTINO 
PLASTICS. 

A0*4ei  tTB  OIV.    t« 

THRCSHOLO*  IPHTSIOLOGTI 
STATISTICAL  DATA 

CONTRAST  THRESHOLDS  AS 
A  ruNCTION  OP  RETAIL 
POSITION  AND  TAROCT 
SIZE  roR  THE  LISHT-AOAPTCO 
ETC-OAT*  SUPPLEMENT, 

AD-40e  «10  OIV.    |4 

DEVELOPMENT  DP  A  SUPC* 
PORER  OCUTCRtUn  TMTRATRON. 

AO-401  4R«  OIV.   B 

TIOCS 

ATLANTIC  OCCAN 

TIDAL  CTCLC  OP  CHANGCS 
IN  AN  ESulLIBRlUN  BEACH, 
BAhOT  hook,  NER  JE'SCTr 

AO-401  tao       OIV.  a 

Tine  INTCOVAL  COUNTCOB 
OICITAl  STtTEMS 

rangemetcr  POR  xNaa 

RAWGCPIMOER, 

AD-401  4SS  OIV.   0 

TIME  BTUOICS 
OPTIMIZATION 

TIMC  OPTIMAL  CONTROL 

or  non-linca*  bampled-oata 

BVSTENS. 

AO-401  4aa       01*.  |B 

TIMING  eCVICEB 

*CRT  LOR  PBCeUCNCT         ^   __  

vlp  Envelope  timing  eiPCRINcMTi 

PRtOuENCT  STNCHRONIZaTION 
ANO  RESOLUTION  OP  TIME 
eCLAT  MECHANIBnS. 

AO-AOl  *R«  01*.   B 

TIN  COMPOUHOS 
PLUORIOES 

EPrECTIVCNCSB  OP  OIPPCOCHCr 

(TRCNGTH  SOLUTIONS  OP 
STANNOUS  pluorioc  in 
prcventinb  dental  caricb. 

AD-4el  (SI  OlV.    |4 


NI-M 


TIttttCB  iBIOkOBTI 

clabticitv 

TOUNB'S  NOOULUB  ANO  RRtARIHR 

•»■«"";  op  BooVriMUES?  • 

AO-401  101  OIV.   I* 


•  IV, 

^'!K!*  ••••^••*i 

"i«CNC*ATlSM 

PUNCTION  op  ThC  BULPUR 
AMINO  ACIDS  In  PRBTCIS 
NCTAOOLIBM  OP  REGCNCRATINB 
■OUNO  Tissue, 

AO-401  lis  B|«.    ,4 

Tissues  IBIOLOCT) 
•CSOMANC* 

CPPCCTB  OP  AHCSTHCBI* 
HIBH  OITOCN  ANO  PCCOlHO 
«"'MrJ.!.««5!!*"»  PBCBUCNCICt 


OP  VISCERAL  ORSAHS, 
aB-AOI  |B0 


OIV. 


I* 


TITANIUM 
CLCANlNB 

TITANIUM  GCTTCRIN*  OP 
CMCHICALkV  INACTIVE 
•ASCB  OT  nCANS  OP 

lOHflATION, 

AO-401  40R  •!«.   a« 

TITANIUM 
•CLOIN* 

Thick  titanium  rlatc 

■CLDING  BV  PROcisBCi 

OIPPCRCNT  PROM  THC 

w.  a. 

AO-400  *7*  •!«,   I* 

TITANlUN  ALLOTB 
POROIH* 

PORGIMS  OP  TITAHlUH 
•lOCMAPT  RMCCkB. 

AO-401  I4B  01*.   I 

TOPOLOOT 

LiNCAR  SVBTCRS 
„..»;*I.TBIS  OP  CLCCTRICAL 
NCTBORlB,  BRITCHIN*  NCTROOKI. 

»»o  cOnnuNteATiON  nctb 

•T  LINCAR  BRAPMB. 

40-401  IR7  01*.    I* 

TOXICITT 

HTDRAZINCS 

MCCHANIBH  OP  ACUTC 
TOXIC  CPPCCTB  OP  HTORAtlHCt. 

AO-401  aj«      oi«,  'i* 

TOXICITT 

OXTGEN  COMBUHPTION 

PULMONIC  TOXICITT  IN 
•ATS  CxPOSCO  TO  lOOB 
OXTBCN  AT  RCOUCCO  POCBBu«tS. 

AO-401  lai       OIV.-  i» 

TRACC*  BTUOICB 
BIBL|A«*APHICS 

•IBlIOBRAPNT  on  OAOIOACTITr 
IBOTOPCB  AB  TOOLS  POR 

OCTCRH|H|N«  SMALL  CHAHOCB 
IN  COMPOSITION  ANO 
BTRUCTUOC  OP  MATCOIALB, 

Ae-401  aoT      iiv,  |r 

TRACER  BTUDICB 
COATINGS 

USE  OP  RAOIOIBOTOPCB 
IN  SALT  SPRAT  TCBTINB 
OP  METAL  BUOPACC  PROTCCTIVC 
COATINGS, 

AB-44l  447  01*,    17 

TOACKINB 

ALTIHCtCBB 

conparison  op  pour  ttpcs 
op  altimctcrb  -trackins 

A  CONNAMO  PROPILC  •CaDIHS 
POCBCT  ALTlTUOcl. 

AO-oei  000      01*,  I 

track INB 

AMALOB  COnPuTCRB 

ANALOG  ORBIT  COMPUTC* 
TO  BC  UBCO  IN  THC 
4HALTTICAL  SOLUTION  OP 
THC  OROITAL  pSinTINB 
POOOkCH, 

AO-400  «**  •■*.   M 

TOACKIHB 
OCBIBN 

BTUev  OP  nCTCOOOkOBICAL 
INSTRUHCmTATION  AHO  TCklHCTO* 
BTBTCNB  SUITABLE  P0« 
70- 1  SO  KM  ALTITUeC. 

AO-401  RB>  01*,   a 

TBACRINB 

OOPPLER  BVBTCnt 

THCORETICAL  CRROO  AHAkTSIB 
OP  THE  Scr  AUGMENTED 
OOPPLER  TRACKINS  BTBTEn. 

Ae-401  170        olv,   * 

TRAPPie 
cohtool  btbtcns 

PROiAtlklTT  PROBkCM  A*IBIM« 


IN  RCklAOIklTV  AHO 
TRAPPIC  BTUOICB. 
AO-400  «47 


OIV.    IS 


TOAPPIC 

hatnCnatical  ar 

POOCCO  mCRSINB  in  TRaPP|(>HATN 


•NAkVBIB 


CHATfCAk  ANAkVBIS. 

AO-401  asB 

TOA|HIH« 


01*.   Jl 


PtOPOOHANCC  TCBTB 

C*AkUATION  OP  AN  AUTOINBTMUC- 
TIOHAk  PROBRAM  OH  THC 
rIOST  OCCR  OP  A  OABIC 
CLCCTtOHICa   COURSC. 

*0-00l  401         •!«,   CI 


m-  TDK 


MAINItt* 

OCACTIOM  IPBTCNOkOBTl 
_   *AkUC  OP  CUING  in 
TRAINIHS  TASKB-kCARNING 
M  BIBHAk  OCTCCTION. 

4D-40I  ISI  B,»,   ft 

T«4HB0uCE*B 

PEABlOlklTv  BTUOICB 
.-  rri'J*"-"*  •'  OCBIBHino 
AH  CkCVCH  BIT  DIGITAk 
OlSPkACCNCNT  TRANSDUCER 

VE'iSJiISJ.'""'"^  "»"•'"• 

AO-401  tat  ,,,,   „ 

n«H8DuCCBB 

■CISRIC  OAVCB 


RCAkllATION  OP  ACTI*C 

'" AHO  THCIR 

CATIONS, 

0|V.   a 


BCIBNIC  BVBTCnt 
TACTICAL  APPLIC 
AO-oil  <t»f 


T««HB0UCCOB  lACOUBTICI 
PICkO  THCORT 

ACOUSTIC  RAOIATION  PRon 
•jJ'NiTC  CVklNOCR  -HunCRICAl 

AO-401  RIB  OIV,   at 

TOANSPER  OP  TRAINING 
CONDITIONED  REPLEX 

TtANSPDSITION  AS  A 
PUNCTION  DP  THE  NUNBCR 
OP  TEST  TRIALS, 

A0-4DI  J7R  OIV.   <• 

TMANBPORnCRI 
OCBIBN 

COHSTRUCTIon  OP  A  TRO-BCeTIOH 
TRAHSPOOncR  HAVING 
*  TOTAL  kPNBTH  kCBS 
TMAH  A  OUARTCR  OAVCLCnGTM. 

A0.40I  R*B  OIV.   7 

TOAHtlCHTB 

rCRPOOHAHCC  ICHBINCCRINGI 

AHAkOB  STUOT  OP  HAVAk 
BMIPBOARO  POOCR  BTBTCn 
-SHORT  TCBn  TRAHBICnr 
PCRPORnAnCC, 

AO-401  iOR  B|«,   Jl 

AHAkOB  STUOT  OP  HAVAk 
■MIPOOARO  PORER  STSTEM— kOHB 
tCRM  TRAHBICNT  PERPORHANCC. 

A0.40I  SOS  OIV.   Jl 

AHAkOB   STUOT  OP  NAVAk 
SMIPBOARO  PORCS  STSTCn..TRAN- 
•tCHT  PCRPORMAHCC. 

AO-401  S04  OIV,   Jl 


T««HSI«TOOS 
ClOCOlTB 


...PO«P«»;CO  TRAHBIBTOn 


AO-401  ROR 


01*, 


TN*nslSTO*S 

inoUtTRlAL  PRODUCTION 

PRODUCTION  CNGInCCOIHS 

TO  iNcunc  THt  rcliabilitt 
OP  thI  caoo  scrics 

PICLO  CPPECT  TRANSISTORS. 

AO-401  RSJ  01*.   0 

rll4nBIST0*B 

HAHUPACTUBING  METHODS 

PBOOUCTION  ENSINEEPING 

nCABuME  ON  TTPE  aNiai« 

•ILICOH  ALLOT  TRANSISTOR. 

AO-401  474  01*.   0 

■4M8MISSI0N  LINES 
CkCCTilCAL  IMPEDANCE 

IMPEDANCE  NEASURCMCNT 
■*  BCNCBALIZED  THREE.PROBC 

nCTHoe. 

A6-40I  4«e  01*,  »$ 

■RANSMISSION  klHCB 
PHASED  ARRATB 

DEVEkOPMENT  OP  A  ROTaTInO 
-riELD  PHASER  UTILIZING 
THE  MlC*DRAVE  PPOPE*TIES 
OP  PERRITE, 

Ae-401  J»o  01*.   7 

t"ANSN|BBiON  LINES 
■A*CBUlOCS 

UkTRAMISH  POOCO  TRAHBHIBBIOH 
kinC  TCCHNtouCSI   TAPERS 
ANO  SPUBIOUB  MOOC  AOSORBCRB 
POR  eVCBSIZCD  RAVEGUIDEB. 

A0-4ei  f*e       01*.  0 

TRANSMITTER  RCCEIVERB 
INTEGRATED  CIRCUITS 

COMPATIOLE  TECHNIOUES 
P0«  INTEGRATED  CIRCUITS 
"IS"  i".*  !"""  TRANB«CCCIVC« 
■VBTEN  *'*'^*''  COMMUNICATION 

AO-4oe  «4i       OIV,  a 

£"{n|T-*CCC|*C  TUOCB 

•A(a*  eUPLtxCRS 

RUBBCOIZCO  MICBOOAVC 

SiffVl"**  TUOCB  PRODUCTION 
CNSInCeRINB  nCABUNCS 
POOBRAH,— DATA  SNCCTs 
AMD  CHABTB. 

AO-401  R4R  01*.   B 

....•WB4C0IIC0  nicnoRAvc 

BUPkExlHG  TUOCB  PRODUCT | OH 
CHBInCcniNS  MCABURCS 
PROBBAN. 

AO-401  R4«  DIV,   0 

_   •UBBCOIZCO  HICRORAVE 
OUPkEXmS  TUBES  PROOUCTlON 
CnGIHCCOINS  nCABUBCB 
PBOBnAN.— INSPCCTION 
PBOCCOUBCB. 

Ae-401  R44       ei*.  B 


i 


T«*njniT-Reeic*c  ruocB 

KA-OAHO  COTSTAk  PROTCCTO*. 

AO-AOi  lao       01*.  i 

TRAHBPLAHTATIOn 

kionIvs 

btuoics  on  homobbapt 

ACCCpTANCC  and  BEJCCTION 
IN  KIONCt  toansplantation, 

AO-401  40S  01*.    14 

trahspdrt  plahcb 
aircrapt  rouiPncHT 

design  NOTES  ON  AIR 

delivert  platporns. 

AO-401  RR|  ei*t    I 

TRANSPONT  PPOPERTICB 
PLUID  MECHANICS 

MASS  PLOR  THROUGH  A 
CIRCULAR  ORlriCE  ANO 
A  TRe-DlMENSIONAL  SLIT 
AT  HIGH  KNUDSEN  NUMOCRS. 

AD-4ee  «4B       ei*.  « 

TRANSPORTATION 
OIOLIDGRAPHICB 

ncPcncNccB  pcrtainih* 

TO  OTNANIC  CHVIRONnCNTB 
DURING  TRANSPORTATION. 

AO-401  a«4  01*,   JJ 

TOANSPOBTATION 
DPTtMIZATIDN 

ALGORITHM  POR  SOLVING 
A  MAXIMUM  PLOR  NETRDRK 
■HEN  ARCS  ARE  REMOVED. 

AD-401  4RS  OIV.   JS 

TBAVCLING  RAVE  TUBES 

CXTRCmELT  HIGH  PREOUENCT 

RESEARCH  ON  MILLIMETER 
-RAVE  TUBES,  DEVELOPMENT 
OP  A  tOO-B,  ««  GC 
TRAVELING  -RAVE  TUBE 
AND  A  «0-R,  ISO  GC 

tbaveling  -rave  AMPLIPICR. 

AD-40e  «RS  01*.   • 

TBAVELING  RAve  TUOCS 
Twcowy 

BASIC  RESEARCH  IN  M|CR0OA*r 
DEVICES  AND  OUAHTun 
ELECTRONICS, 

AD-401  4jR  B|V,   « 

TnieoEs 

PBOOUCTIOH 

PBODUCTION  ENGINECBING 
nCASURE  ON  CERAMIC 
TRIeOESI    INSPECTION 
AND  OUALITT  CONTROL. 

AO-401  IBS  01*.   • 

TRIOOEB 

MS5:::?s;;:  *-*"••  '••^•^"-'««..co 

AO-401  R74  01*.   S 

TRITIUM 

ATMOSPHERP 

TRITIUM  OCTCOHlNATIONS 
in  ATMOSPHCRIC  SASCS 
AND  METEORITES. 

A0-40t  |a«  01*.   a 


TROPICAL  CTCLONES 

caribIean  sea 


HURRICANES  or  THE  CARIBBEAN 

SEA  ANO  ADJACENT  RCBIOHB 
DURING  THE  SEVENTEENTH 
CEHTuOT. 

AO-401  ail       OIV.  t 


TROPOSPHERC 
RADIO  PIELDS 

PROCEDURCs  POR  EBTlMATinS 
RADIO  riELDS  PROPASATCO  BT 
Sr!;!!''-'  SCATTCRino  in  THC 
TROP0SPMC*E. 

AO-401  Ic        eiv.  • 

TUnOSTEN 

HOT  RORKING 

•PHlifo.*!?*!?.!*^*  OCPORMATIOn 
BEHAVIOR  or  CAST  UOIMET 

ISS'.HS^  'REBSED  BERTLLlun 

»"e  ARC  melteo  Tungsten. 

AD-400  «e*  olv.    17 

TUNGSTEN 

SINGLE  CRTSTALS 

PROPERT-ICS  Ino  PAORICATION 


AD. 400  ROR 


01*.   |7 


TUNNCL  DIODES 

HICRORAVE  EBUIPHCHT 

niCROOAVE  TUNNCL  OIOOC 

!£!'£«•!  'RO'iRTics, 

AOVANTABCS,  OCPECTS, 
•"if"  PRINCIPLES.  ANO 
POSSIBLE  APPLICATIONS. 

AO-401  177  D|V.   0 

TUNNCL  oioers 

OSCILLATORS 

L  OANO  TuNNCL  OIOOC 
OSelLLATORI   oeliGn  a5d 
PAORICATION. 

AO-401  041  01*.   0 

TUROUkCHCC 

occan  RAvrs 

nr  JUJ*-!*!*  "  DirruSION 
or  DTC  PATCHES  IN 
TNC  OCEAN, 

AO-401  RBI  OIV.   a 


TUR-  WAV 


TUmiULf  NCC 

mcssuni 

eeulLiiiaiuN  TuntukCMT 
■  ounb*iit   i.*rcMXi 

>o-*ei    trt  oiVi      « 

IFPCCTl    or    PKKSUHC 
a»*OIKNTS    ON    TUKtUkCNT 

rto»  Nt»«  *  tnoOTH 

*B-*ei  t77  ei«.  « 

TUKIUkCNCC 

ST*TIITIC*L  ANALTSIS 

elASOM^LItlNC  IPPKOlintTIOH 

re*  iMHOneacNceut  ruMtukCMce, 
*D-koi  If*       eiv>  * 

TuacuLCMT  ■nu«e«iiT  latck 
sTacstcs 

•  CTHOLDS  smCtS  N(** 

»  rte»i««.r  iu«r»ee  •cipomoimc 

TO  UMtTC«ef  *l*  fkO*. 

«o-*oi  oil       eivi  « 

TUOtULtNT  •OUNDHKT  LA^'C* 
TMICKNCtt 

•aeaTH  or   Tu«»ote<iT 

tOUNB**T  LkTcOt  (XPe"lNtNT*L 
DtT*  *ND  TMCORT  centlNCD 
TO  TICLO  BOUNO*«Tb*VC" 


THICKNCSS'ti 

«o>*oi  ioi 


OIVi 


TWHOUttXT  •OUIIO»«*  t»»«" 
¥l«CeSITV 

teUILlSaiun  TU**Ub(MT 
•OUHOAKT  LATCMtt 

«D-*ei  »»»       oi».  » 
trrieti   Of  r»tnu»* 

SaaDICNTt  ON  TUKBULtNT 
fLOa  NC*a  *  CHOOTN 

■*'''"»o-»oi  »»»       oi».  • 
Tae-einCMSiONAk  rtoa 

nOLCCUk'S 

n*is  FLOa  TMaouCH  * 
ciaeuL*a  oairicc  *••?,, 
*  Tao-oi"'>«««o»»t  'til. 
«T  nttn   BauBsea  auaaeaj 

*0-*0e  «k*  BlVa   * 

UtT«»VIOl.tT  aHOMTION 

v*cuun 

paecuaiea   *ao  oTtjca 
CPrecTs    IM  TMC  Ckicv"ic*kkT 

OaivCN  SHOCK  TU»C. 

*D-*ei  *oa       ei«a  * 

uLTaaviOLCT  laeeraoteoPT 
v*cuun 

THC  pcaTuatATioa  or 

iPCCTRkk  Paeoucacics 

•T  tOLIO  HATalCES. 

*D-*OI  SI*  0|V,   4S 

uNcoMvraTieaAL  B»«r««e 

STNPOSiwH  oa  thc  pSTcHoto«ie»i. 
CPPCCTS  er  Nea>auekC*a 

■CkPONS,  ^.^     ,- 

*o>*ei  o»i       oi».   !• 

uaeraa*TCa  CLOTHiae 
•ooT  TCHPCatTuac 

TMCaaoL  paoTCcTioa  ouaiao 

CIPOSUMC  »0  COkD, 

*o-*oi   o«a  Bl«< 


*• 


uHoraatTC*  eoHHgaic*Tloa  s»«Tra* 
kt«MT   coaPuaie»Tioa  srsTtas 

uaoc«a*Te«   »oiee   eOHauaie»T|C 


uaoc 
•T   sciTTcare  kl«MT, 
*o-*oe  «|T 


oi«> 


uaet"a*Tca  eoaaualc»TIoa  s»«TrH« 

*""?ic'eP?fCT  OP  TMC  BOUSM  »!*-»€« 

iaTear»ee  oa  veiT-iS't'ISSV""* 
*Me  eiTataCkT-kOB-r«eoofaeT 

paep*«*Tiea. 

*0-40i  I  IT        ."1*1.  • 
ocTAfk*  OP  k»»oaT-PMikeo 
ecc*H  •oTToa  sei«ao«a»PH 

TekftTBT  STStCa. 

*D.*OI  *T3      ^    0I«.   < 

uaocaa*TCB  touae  SISNAkf 

*Ceu*TIC  SlSa»k  OfTlCTlOa 

•  T  s!<»PkC  eoa«ek»To«s 

IN  TMC  aarscaet  o'  „... 

NOMS*ussi*a  aoisc.   caaea 

roans  ro'   Ta'csHOkO 
epca*Tiea, 

AO-401  1*1         01**   * 


uaofaa«TC«  logao  fiaa*kS 
Hf»su»caraT 

pa*cTie*k  »«'«ei»_S'.. 
puksce  souao  ac»iw««a»»T»t 
*o-*ei  »j»       ••»•  • 

uPPea  .raosPMcaf 

''■"pSIjeettB  to»ifT  I"»S2I'*"""' 
ceacfaaiao  sok*"  '!;j";"JI!ll„,.. 
TeaatsTai»k  »»6  nTa»Tfaae»Ta»»k 
Ckouos,  »ao  »»Ti««<»«»  ,„   . 

ID-kOI  S10  OI»i   * 

uppca  »Tao«PMcaf 

nokCCUk*"  paOPCaTiCS 
ae*e»«e»«  oa  Bek»Tio«« 

■CTBCea  COafTABT.  SOk»B 
*aO  UPPCB  AlnOSPMCBIC 


laouSTBiis 

laPACT  or  uaota  acacaak 
oa  k*HB-u«c  la  ciTtcs 

or    Tat    UatTCO    ST»TCS, 

*e-40l     4<IT  OI«t        J* 

ua«*a  *BC*s 
POPUk*Tloa 

laPACT  or  uBS«a  BcacaAk 


oa  k*ND-use  la  cirics 
er  tmc  unitco  statci. 
*D>*et  *«T 


D|«i   J* 


«*cciacs 

BkOIATION  TOkCBiaCC       ..   „ 

suByCr  or  cuaacaT  bcscabch 
oa  B»Diop»oTieTi VI  frrteTS 
or  OkCTCaiitb  innwailtTioaS, 

*B-«ei  s*«        eiVi   |4 

VACUUM  »PP»B«TUS 

PBcssuBC  e*ecs 

stN6kc-c»piLL»BT  cOHpactsioa 
a*aoacTe*s  fob  niASualafi 

kOB  ASSOkUTC  PBCSSUBCS, 

*o-*oi  sio       ei¥.  JO 

««CUUM  pu"r* 
a*s  iONtz*Tioa 

T|T«Niun  cCTTcaiac  er 

CHCmCALLT  latCTIVC 

c*s(s  ST  acaas  or 

leaiTATION, 

«e-*oi  40*       eiVf  *• 


VkPOB  Pk*Tia« 

CAOniuH  coapouaes 

HOT  ckrcTBON  caiTTCasi 


CkoaiuM  sckcaiec  rikas 

-   ■   TB«Tt, 


oa  Pk*Tlaua  sues 

*D-*OI  US 


ei«i 


*s 


«*POBS 

***pSooe'*c*»B»eTtaisTics  eeT«ia«ai,c 
USING  DiFFtBtNT  paoec  TTpes 

IN  TMC  PL<SM*  OF  *  G*S  0ISCM*B«C 
IN  MCBCUBV  »no  ccsium  y»pobs 
«N0  Ia»eST|G«TlON  O'TmC 

cacacT  eiSTBituTioN  of  aicjck 
areas  euaiae  c»thobc  SPUTTcaiae 
or  aicaCk  st  hcbcubt  leas, 

•  0-401  S4<l         oi¥.   e 


vcaoas 

lanuNC  SCBuat 

IN  vivo  BisTBieuTiea 
or  K*oieieoiNC-k*o(kce 

SNAKC  VCNOHS  *a0  TMC 

pacPABATiON  or  »NTisc»ua 
TO  THE  vcaon  acuBOTOila, 
*e-400  «ei     ^,_oi*< 


14 


Jl 


paoccsscB. 

AB'^AOi  114 


0I«> 


*caTik*T|oa  eucTs 

SOUND  TBANSMISSION 

SOUND  eCNCBATCD  BT 

OBiFiccs  la  PiPCkiaCS, 

«D-40l  |0S         eiv. 

*CBTic«k  T»«c-orr  Pk*acs 

oeaaBASH 

ovCB-o«TeB  »»pceTs_or 
vTOk  m-i*.  K-ioei  »iBca»PT 
*T  hiCh  eisc  ko*eia«. 

*e-40i  isi       oivi   I 

»CBTie»k  T««C-OrF  Pk»»M 

•TBO  ST*BlklZCBS  ,  . 

•  pPkloTtoa  or  *  nCcaiaicAk 
•vaosCoPic  sraelkliCB 

TO  VtOk  AlBCBirT, 

*B-40I  170         et«t   I 


VCBTICAk  T*ICt-orr  PkAHCS 

kOAOiMG  (HceHiNiesi 

stBuctuk*l  DTN*niC  acspoasr 
iavc«Ti6«Tioa  *ao  »a«kTSis 
or  rivc  L*Bec  kOcisTic 
v/STok  cDari6uB*Tl0as, 
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1.   AIRCRAFT  AND  FLIGHT 
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Naval  Research  Lab.,  Washington,  D.  C. 

FRACTURE  ANALYSIS  OF  A  C-141  LANDtliG  GEAR 

CYLINDER. 

Memo,  rapt, 

by  C.  D.  Beaohem.  Apr  64,  a4p 

NRLMRISM 

Udiiasslfied  report 

Deacriptors:  (•Hydraulic  cylinders,  Fraciture  (Mechanics)), 
(•Landing  gear,  Hydraulic  cylinders).  Transport  planes. 
Steel,  airface  properties.  Stresses.  Fatigue  (Mechanics), 
Hydrogen  embritUement,  Grain  structure  (Metallurgy). 


ifUct 


A  fracture  analysis  was  conducted  on  the  fficture  surface 
portion  of  a  broken  outer  cylinder  of  a  nose  landing  gear  that 
was  manufactured  for  use  In  the  C-141  but  broken  In  the 
laboratory.    The  nose-gear  outer  cylinder  fractured  due  to 

(1)  the  presence  of  a  small  surface  crack  and  several  small 
submerged  cracks,  all  of  which  were  Intergranular,  and 

(2)  the  high  stresses  Imposed  during  the  test    The  presence 
of  these  cracks  probably  considerably  rediioed  the  number 
of  cycles  to  failure  In  this  specimen.    The  cracks  were  quite 
possibly,  but  not  definitely,  due  to  the  presence  of  hydrogen 
and  reslAial  stresses  during  plating  or  during  the  test. 
(Author) 
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Noralr  Dlv.,  Northrop  Corp.,  Hawthorne, 
LFC  AIRPLANE  OPERATIONAL  AND 
Final  rept. 
by  R.  Wlngert.   Apr  64,  103p   NOR  61  143 
Contract  AF33  600  42053 


CiUf. 


ANALYSIS. 


Unclassified  report 


Bulletin 


AD-601  755  Div.  1 

OTS  Price  $26.00 

Foreign  Tech.  DIv.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 
DYNAMICS  OF  THE  AIRPLANE, 
by  V.  P.  VetchlnUn.  30  Apr  64,  58^ 
FTD  TT63  727,  TT  64  19167 

Unclassified  report 

Dinamlka  Samoleta;  unedited  rough  draft  trans,  of  Vetchlnldn, 
V.  P.  Izbrannye  Trudy  (USSR)  1956,  v.  1,  422p. 

Descriptora:  (•Aeronautics,  Documentation),  Atmosphere, 
Wing-body  configurations,  Fllj^t  paths.  Aircraft  landings. 
Take-off,  Aircraft  tires.  Vehicle  brakes,  Vibration  Isolators, 
Mathematical  analysis.  Level  flight.  Descent,  Climbing,  Ve- 
locity, Fuel  consumption.  Jet  propulsion.  Rockets,  Thrust, 
Aerodynamic  configuration.  Wind  tunnels,  USSR. 

The  theoretical  aspects  and  problems  of  flight  dynamics  are 
discussed  and  analyzed.    Subjects  considered  are  (1)  the  atmos- 
phere; (2)  fundamental  aerodynamic  data;  (3)  the  motion  of  air- 
craft on  and  near  ttie  ground;  (4)  pancake  landings;  (5)  the  imder- 
carriage;  (6)  motion  In  the  vertical  plane;  (7)  turns  and  helices; 
(8)  fuel  consumption;  (9)  Jet  aircraft  dynamics;  (10)  the  vertical 
motion  of  rockets;  (11)  the  flight  of  winged  rockets  at  super- 
sonic speeds;  and  (12)  longitudinal  vibrations  and  dynamic  sta- 
bility of  aircraft.  (Author) 


AD-601  777 
OTS  Price  W.50 


Dlv.   1 


Descriptors:   (•Transport  planes,  Air  force),  (•Laminar 
flow.  Control),  (•Aerodynamic  control  stu!fkces.  Design), 
Drag,  Reduction,  Flight  control  systems.  Operation,  Main- 
tenance, Economics,  Aerodynamic  configurations.  Model 
tests.  Costs. 

This  report  presents  operational,  maintenance,  and  cost 
analyses  at  transport/cargo  class  aircraft  equipped  with 
liamlnar  Flow  Control  for  reduced  drag  baaed  on  analytical 
studies  and  results  at  the  X-21A  LFC  atrpl«l»e  demonstration 
program.    Actual  X-21A  results  were  used  to  the  maximum 
extent  possible  In  these  analyses;  however,  technical  problems 
InTolvlng  the  fabrication  of  LFC  suriaces  to  the  required  wavl- 
nees  tolerance  and  a  leading  edge  flow  instability  phenomenon 
«^oh  developed  during  this  program  served  to  limit  the  scope 
d  scheduled  tests,  particularly  those  relating  to  operational 
and  maintenance  re^piirements  of  LFC  systems.    For  this  rea- 
son, the  operational  and  maintenance  analyses  are  supplemented 
with  results  of  analytical  studies  and  wind  tunnel  or  laboratory 
testa.    Further  testing  with  the  X-21A  airplanes  has  been 
proposed  to  resolve  these  technical  problems,  and  to  demon- 
strate operational  suitability  and  malntalnaWlity  of  the  LFC 
system  in  environntents  oormally  encountered  by  service-type 
aircraft.  (Author) 
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Systems  Engineering  Group.  Research  and  Technology  DIv.. 

Wright- Patterson  AFB,  Ohio. 

APPUCATION  OF  A  ROTATIONAL-PROBABILITY 

ANALYSIS  FOR  DETERMINATION  OF  ULTIMATE  DESIGN 

LOADS  ON  LARGE,  FLEXIBLE,  MILITARY  AIRCRAFT. 

Rept.  for  Oct  63-Mar  64, 

by  William  H.  Austin,  Jr.    May  64,    lOp 

SEG    TDR64  24 

Unclassified  report 

Descriptora:   (•Gust  loads,  Mathematical  analysis), 
(•Tails  (Aircraft),  Loading  (Mechanics)),  (♦Airframes, 
Failure  (Mechanics)),  Design,  Dynamics,  Environment, 
ProbablUty,  Life  exr«ctancy,  StatUtical  distributions. 
Aviation  accidents,  /Urcraft 

Recent  experiences  with  B-52  aircraft  have  Indicated  that  Oie 
current  structural  design  criteria  are  Inadequate  for  large, 
fiexlble,  miUtery  aircraft.    A  rational-probability  analytical 
procedure  was  established  to  overcome  this  problem.   This 
analysis   determines  ultimate  loads  for  \»*ich  the  vehicle  must 
be  designed  in  order  to  achieve  the   specified  acceptable 
failure  rate  due  to  stroctural  overload.   The  basis  for  the 
analysis  Is   the  acceptable  failure  rate,  the  dynamic  spedtral 
analysis,  and  the  spectral  exceedance  curves.    By  use  of  this 
analysis,  mission  and  performance  trade-offs  can  be  estab- 
Uahed  In  terms  of  prol>abmty  of  failure  due  to  structural 
overload.    Witt  some  modification,  it  Is  beUeved  ttat  this 
type  of  analysis  can,  and  should,  be  appUed  to  all  types  of 
aircraft.   (Author) 


Division  1  -  AIRCRAFT  AND  FLIGHT  EQUIPMENT 


AD-601  785 
OTS  Price  $0.50 


Div.   1 


AD-601  860 
OTS  Price  $1.25 


Dlv.  1,  27 


Tactical  Air  Command,  Langley  AFB,  Va. 

OPERATIONAL  FEASIBILITY  EVALUATION  OF  AIRCRAFT 

LAUNCH  AND  ARRESTED  LANDING  EQUIPMENT. 

Jun  64.    19p 

TAC    TR63  71 

Unclassified  refiort 

Descriptors:   (*Catapults,  Feasibility  studies), 
(♦Arresting  gear.  Feasibility  studies),  (*Landing  mats. 
Aluminum),  Launching.  Aircraft  landings.  Aircraft.  Air 
force  research.  Landing  fields. 

A  limited  short  term  evaluation  of  aircraft  launch  catapults 
and  aircraft  rapid  cycle  arresting  gear  Installed  on  aluminum 
air  field  mat  was  made.  The  aircraft  catapult  as  evaluated 
was  unsuitable  for  use  by  USAF  tactical  forces.    It  was  not 
compatible,  when  rigged  for  operation,  with  operational 
arresting  gear;  had  slow  launch  rates;  had  an  undemonstrated 
reliability  factor;  and  was  not  capable  of  launching  the  F-4 
series  aircraft  at  their  maximum  gross  weights.   The  arresting 
gear  c^ierated  in  a  satisfactory  manner.   Installation  of  this 
type  or  similar  gear  at  USAF  bases  with  heavy  F-4C  traffic 
appears  feasible  and  worthwhile  for  recovery  of  aircraft 
during  hazardous  conditions.    The  AM2  aluminum  runway  mat 
is  suitable  for  C-130  and  F-4C  operations  provided  it  is 
installed  on  a  good  subgrade.   (Author) 


AD-601  811  Div.    1 

OTS  Price  $0.50 

Foreign  Tech.  Div..  Air  Force  Systems  Command. 
Wright-Patterson  AFB,  Ohio. 

DETAIL  OF  SOVIET  LANDSCAPE;  YESTERDAY,  TODAY, 
AND  TOMORROW;  THE  TU  IN  THE  SKIES  OF  ITALY, 
by  M.  MU'.  Oleg  Morskov,  and  S.  Eremln.   14  May  64,  12p 
FTD   TT64  322.  TT    64  11804 

Unclassified  report 

Unedited  rou^  draft  trans,  of  Grazhdanskaya  avlatsiya 
(USSB)  1963  1^.  2({|  no.  12.  p.  14-15. 

Descriptors:   (♦Transport  planes.  USSR),  (♦Civil  aviation. 
USSR),  (♦Helicopters.  History),  Design.  Aircraft.  Fli^t, 
Italy. 


AD-601  835 
OTS  Price  $3.00 


Dlv.  1 


BeU  Helicopter  Co.,  Fort  Worth.  Tex. 

ALTIMETER  DISPLAY  STUDY.  PART  H:  HANDBOOK  FOR 

STATIC  TESTING  OF  ALTIMETERS. 

Final  rept..  May  60-Jan  62 

by  C.  B.  Elam.  W.  G.  Matheny.  and  D.  A,  Schum. 

May  64.  ISlp 

Contract  AF33  616  8236.  ProJ.  6190,  Task  619008 

ASD  tdr63  622  P2 

Unclassified  report 

Descriptors:  (♦Altimeters,  Captive  tests),  (♦Flight 
instruments.  Display  systems),  (♦Instrument  dials. 
Altimeters),  Test  methods.  Test  equipment.  Design.  Teats, 
Handbooks,  Data. 

A  discussion  is  presented  of  test  procedures  wiiich  gives 
an  overall  background  for  the  static  testing  of  altimeter 
display  and  for  analyzing  and  reporting  of  data.    Instructions 
are  given  for  carrying  out  the  tests.    The  recommendations 
given  tfarougtiout  are  drawn  from  results  of  the  series  of  testa 
in  evaluating  teat  procedkires.  (Auttwr) 


AeronauUcal  Engine  Lab.,  Naval  Air  Engineering  Center. 
Philadelphia.  Pa.  -o-         -t»  . 

AIRESE ARCH  MODEL  GTCPlOO-52-1    POWERPLANT 

CAUBRATION  AND  EXTREME  TEMPERATURE  STARTING 

TESTS. 

Final  rept. 

by  W.  V.  Stetz  and  J.  P.  Malriat.  25  Jun  64.  44p 

NAEC-AEL  1767 

Unclaaalfied  report 

Descriptora:  (♦Auxiliary  power  planta.  Gaa  turbines),  (♦Gaa 
turbines.  Auxiliary  power  plants),  CaUbraUon.  Starting, 
Testa,  Low  temperature  research.  Fuel  consuroptioa.  Ground 
sivport  ecjuipment.  Aircraft,  Model  tests. 

Powerplant  calibraUons.  Including  JP-5R  fuel  consumption 
determinations,  were  conducted  at  compressor  inlet  air 
temperatures  of  3.  58,  and  130F  at  100  percent  speed  using 
shaft  and  compressed  air  loadings.   Output  is  accepUble. 
Fuel  consumption  was  determined  also  during  no-load  opera- 
tion at  various  steady  state  speeds  at  compressor  inlet  air 
temperatures  of  -22F  to  130F.   Starting  tests  were  conducted 
at  test  temperatures  of  -32F  to  +125F  using  JP-4R  and  JP-SR 
fuels  and  24-volt  36-ampere-hour  batteries.   Starting  waa 
unsatisfactory  at  low  temperatures  due  to  exhaust  flaming, 
excessive  turbine  out  temperatures  and  unstable  operation.   It 
was  improved  by  reducing  fuel  flow,  using  a  higher  capacity 
electrical  power  supply  and  employing  warm  fuel.   Operation 
a  the  fuel  metering  control  and  the  bleed  air  load  valve  is 
misatisfactory  at  low  temperatures.   Improved  turbine  secUon 
durability  is  required.  (Author) 


AD-601  865  Div.    1,  a 

OTS  Price  $13.50 

BoUay  (E)  Associates,  Inc.,  Golete,  Calif. 

OPTIMIZATION  STUDIES  IN  THE  COBIMON  AVIATION 

WEATHER  SYSTEM  DATA  PRESENTATION  SUBSYSTEM 

Final  rept., 

by  D.  Goodale  and  G.  Pearson.   Mar  64,  198p 

Contract  FA  WA4403,  ProJ.  201  002S.  Task  2 

FAA  RD64  59 

Unclassified  report 

Descriptors:  (♦AU-weather  aviation.  Optimization), 
(♦Weather  forecasting.  Terminal  flight  faclUties), 
(♦Terminal  flight  facilities.  Weather  forecasting). 
Operations  research.  Meteorological  parameters.  Display 
systems,  Graphics,  Television  display  systems.  Aviation 
personnel.  Air  traffic  control  systems.  Systems 
engineering. 

This  report  presents  the  results  of  several  optimization 
studies  within  the  presentation  subsystem  of  the  CAWS 
(Common  aviation  Weather  System).    Detailed  plan  views  of 
the  Pilot  Briefing  FaclUty,  Aviation  Weather  FaciUty,  and 
the  Pilot  to  Forecaster  Service  iUustrate  the  desired 
principles  of  sound  layout  as  discussed  for  each  facility 
Examples  of  Integrated  combinations  of  these  facilities 
which  may  occur  within  the  system  are  also  discussed  and 
illustrated.    Personnel  procedures,  as  they  ans  concerned 
Witt  acquisition  and  dissemination  of  weateer  information 
in  ttese  facilities,  have  been  analyzed  and  tabulated.    The 
existing  CAWS  graphic  formats  were  examined  and  further 
optimized  to  be  compatible  witt  developmental  display 
hardware.    Alpha-numeric  formats  have  been  reconfigured 
from  tte  previous  CAWS  formats  «?nly  In  that  tte  flxed-daU 
portion  of  tte  message  has  been  shortened  slightty  and 
several  formatting  operations  have  been  fart'wr  <\^r,  led. 
Bote  alpha-numeric  and  graphic  forms  are  proposed  for 
use  Witt  existing  communication  and  display  eiiu^nnent. 
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AD-601  903  Div.    1,  28 

OTS  Price  $3.00 

BeU  Helicopter  Co.,  Fort  Worth,  Tex. 

ALTIMETER  DISPLAY  STUDY.   PART  ni:|  SUMMARY  OF 

EXPERIMENTAL  TESTING. 

Final  rept..  May  60-Jan  62 

bgr  C.  B.  Elam,   W.  G.  Matbeoy  and  D.  A.  Sbbum.   May  64, 

190p 

Contract  AF33  616  8236.  Pro].  6190.  Task  619008 

ASD  TDR63  623  P3 


DdSUM 
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Unclassified  report 
Deeoriptors:  (•Altimeters.  Display  systems),  (♦Flight 
tnstrumeots.  Altimeters),  Instrument  dials,  Instrument 
panels.  Cockpits,  Design.  Effectiveness,  Test  methods. 
Aviation  personnel.  Psychometrlcs,  Tests,  Statics, 
Dynamloa,  Experimental  data. 


Results  of  five  altimeter  display  studies  (fbur  by  static 
presentation  and  one  by  cinematic  presentation)  are 
described.   The  five  altimeter  display  designs  evaluated 
were:  The  Three-Pointer  MA-1,  the  HoritonUl  Drum- 
Pointer,  the  Single  Tape-Pointer,  the  Vertical  Drum- 
Pointer  -  MD-1,  and  the  Dual  Tape  instrument.   Methods  of 
evaluation  were  varied  extensively.    Measurements  of  errors 
and  response  time  were  taken  for  all  studies.    Results  were 
generally  in  agreement  that  the  following  order  of  goodness 
prevails:   (1)   Single-Tape  Pointer,  (2)    Horizontal  Dnm»- 
Pointer,  (3)   Vertical  Drum-Pointer  (MD-1)  and  (4)   Three- 
Pointer  (MA-1).    (Author)  ^ 


AD-601  909 
OTS  Price  $2.25 


Dtv.l 


National  Aviation  Facilities  Experimenta   Center.  Atlantic 

City,  N.  J. 

EVALUATION  OF  INTERIM  CONTROL  PROCEDURES  FOR 

PROPOSED  ILS  INSTALLATIONS  AT  KEKWEDY  AIRPORT 

ON  RUNWAY  13L  AND  ON  RUNWAY  13  /  f  LAGUARDL\ 

AIRPORT. 

Final  rept., 

by  R.  C.  Conway.   Jun  64.  88p 

ProJ.    101  174  OIV 

FAA    RD64  87 

Unolajibtfled  report 

Descriptors:    (♦Instrument  landings,  TeUnlnal  flight 
facilities),  ('Air  traffic  control  systems.  Control  simu- 
lators), (♦Control  simulators.  Air  traffic  control  systems). 
Air  traffic.  Airports.  Runways,  Tests,  Control. 

This  report  describes  a  simulation  effort  tor  the 
evaluation  of  Interim  control  proceduris  liat  -v.,- ^  '.  >•»'  i.  >d 
to  serve  a  proposed  Instrument  Landing  System  (ILS) 
installation  on  runway  13L  at  Kennedy  International  Airport 
and  a  proposed  ILS  insUllatlon  on  runway  13  at  LaGuardla 
•  Airport  without  ma)or  revision  to  the  total  Metroplex.    The 
simulation  was  conducted  using  the  model  B  dynamic  air 
traffic  control  simulator.   Two  plans  wer*  tested,  using  four 
different  runway  combinations,  for  the  purpose  of  determining 
the  more  efficient  procedures.   B  was  concluded  that  both 
plans  are  considered  to  be  equally  efficleat  as  Interim  control 
procedurea.   It  was  recommended  that  coaaideration  be  given 
to  using  these  interim  Installations  In  the  Jlew  York  Metro- 
plex.   (AuUwr) 


AD-601  989 
OTS  Price  $0.76 


Dlv.  1 


David  Taylor  Model  Basin,  Washli^ton.  E 

WIND-TUNNEL  INVESTKJATION  OF  THi; 

THRU^,  SHROUD  LENGTH,  AND  SHROlfD 

THE  STATIC  STABOJTY 

PROPELLERS, 

by  Arthur  E.  Johnson.    Apr  64,  aSp 

DTMB  Aero-1073 


CHARACTERIStCICS 


1 1  riaasified  report      3 


C. 

EFFECTS  OF 
CAMBER  ON 
OF  SHROUDED 


Descriptors:    (♦Shrouded  propellers.  Propellers, 
(aerial)).  Thrust,  Camber,  Wind  tunnels,  Pressure, 
Lift,  Pitch  (Motion),  Experimental  data.  Propeller 
blades,  Aircraft  engines.  Spinners,  Tests,  Stability, 
Geometric  forms. 

Several  related  shroud  profiles  were  tested,  including 
uncambered,  and  positively  and  negatively  cambered,  to 
determine  effects  of  geometric  variables  and  ttrust 
coefficient.    Thrust  coefficient  and  shroud  lengtt  were 
found  to  affect  slopes  of  lift  curve  and  pitching-moment 
curve  in  agreement  witt  trends  but  not  witt  all  actual 
numerical  values  predicted  by  existing  tteory.    Propulsive 
efficiency  was  measured  for  shroud-propeller-center  body 
combination  and  base  pressure  of  body. 


AD-602  015 
OTS  Price  $2.60 


Dtv.l 


Tactical  Air  Command,  Langley  AFB,  Va. 
OPERATIONAL  TEST  AND  EVALUATION,  MANUAL 
RELEASE  ASSEMBLY,  MA-5/6  LAP  BELTS, 
by  Robert  E.  Sapp  and  Charles  T.  Hensarling.  May  64,  24p 
TAC  TR64  14 

Unclassified  report 

Descriptors:  (♦Ejection  seats.  Safety  harness),  (♦Safety 
harness.  Ejection  seats),  (♦Release  mechanisms.  Ejection 
seats).  Pilots.  Failure  (Mechanics),  Military  recrements 
l^jecificattcms.  Aviation  safety.  Design. 

The  suiUbility  and  acceptability  of  tte  redesigned  manual 
release  assembly,  MA-5/6  Lap  Belt  were  tested  and  evaluated. 
Normal  missions  were  flown  in  F-lOO  aircraft  to  test  tte 
suitability  of  this  belt  for  bott  ground  and  airborne  operations. 
The  design  of  tte  manual  release  assembly  was  favorably 
received  by  most  aircrews  but  is  unacceptable  in  its  present 
configuration.   The  test  showed  ttat  tte  belt  requires 
modification  in  order  to  be  compatible  witt  existing 
personal  equipment. 


AD-602  018  Div.    1 

OTS  Price  $2.50 

Kaman  Aircraft  Corp.,  Bloomfield.  Conn. 
FEASIBIUTY  INVESTIGATION  OF  HARMONIC  DRIVE 
SPEED  REDUCERS  FOR  HEUCOPTER  APPUCATIONS. 
May  64.  116p  Kaman  R446 

Contract  DA44  177TC16   Task  1D121401D14414 
TRECOM  TR64  12 

Unclassified  report 

Descriptors:  (♦Transmissions.  Feasibility  studies), 
(♦Helicopter  engines,  Drives),  Helicopters,  Transmission 
gears,  Army  aircraft.  Vibration.  Noise,  Reliability,  Costs. 

The  report  presents  applicable  helicopter  and  harmonic 
drive  parameters,  feasibility  comparisons,  data  concerning 
tte  engineering  and  designing  of  a  test  unit,  results  of  tte 
test  program,  and  recomjnendations  for  further  research 
for  improved  efficiency.   As  a  result  of  preliminary  studies, 
parametric  anadysis.  and  actual  testing  of  a  harmonic  drive 
unit  designed  for  250  horsepower  at  30,000  r.p.m.  input  speed 
Witt  85:1  reduction  ratio,  it  is  concluded  ttat:   (1)  from  the 
standpoints  of  compactness,  quleteess,  vibration  level, 
simplicity,  reliability,  and  cost,  harmonic  drive  appears  to  be 
not  only  feasible  but  superior  to  conventional  planetary 
gearing,  and  (2)  in  tte  present  state  of  tte  art,  power  losses 
associated  witt  the  hydrodynamic  wave  generator  bearing 
result  in  significantiy  lower  efficiency  ttan  conventional 
gearing. 


Division  1  -  AIRCRAFT  AND  FLIGHT  EQUIPMENT 


AD-602  122  DiT.  1.  7 

OTS  Prtce  $5.00 

North  American  Ablation.  Inc.,  Columbus.  Ohio. 

IMPROVEMENT  OF  WIRE  TEST  METHODS. 

Final  r«pt., 

by  Jack  L.  Conrad.    27  Nov  63,  rev.  10  Mar  64,  347p 

na63H1108 

Contract  NOw61  0238d 

Unclassified  report 

Rept.  on  Investigation  and  Survey  of  Aircraft  Interconnecting 
Wire  presented  to  symposiums  held  by  the  Bureau  of  Naval 
Weapons  in  1961,  1962  and  1963. 

Descriptors:  (*Electric  wire.  Test  methods),  (*Test  methods. 
Electric  wire).  Wire,  (^ality  control.  Specifications,  Test 
e<|uipment.  Aircraft  equipment. 

An  engineering  investigation,  survey,  and  test  program  on 
aircraft  interconnecting  wire  was  conducted  to  determine 
realistic  and  definitive  quality  control  procedures.   Specifi- 
cally, the  following  accepitance  tests  were  investigated: 
abrasion,  flammability,  tank  dielectric,  high  temperature 
endurance,  wicking,  and  bondabillty  and  sealing.    Each  of 
these  tests  was  reviewed  with  the  goal  of  developing  an 
optimum  test  procedure. 


AD-602  175 
OTS  Price  $1.25 


Dlv.  1,  33 


AD-602  125 
OTS  Price  $1.25 


Dlv.    1,  25 


Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 

HELICOPTER  SHAFT  FORCE  MEASUREMENT  SYSTEM. 

by  William  R.  Deazley.    Apr  64,  reprint  Mar  64,  45p 

CAL  TG-1476F1 

DA44  177TC700.  Proj.  9R38  13  014  01 

TRECOM  TR61  58 

Unclassified  report 

Descriptors:  (•Drive  shafts.  Shear  stresses),  (*Helicopter 
rotors.  Drive  shafts).  Tensile  properties.  Shafts,  Tensiom- 
eters.  Azimuth,  Measurement,  Fuselages. 

The  development  of  instrumentation  to  measure  shaft  shear 
and  tension  forces  was  undertaken  to  aid  in  the  measurement 
of  the  rotor  shaft  forces  on  an  HU-1  helicopter  to  be  tested  in 
the  40  foot  by  80  foot  wind  tunnel  at  the  NASA  Ames  Research 
Center.   Since  it  is  not  possible  to  measure  the  rotor-fuselage 
interaction  forces  oh  the  wind  tunnel  balances,  it  was  necessary 
to  measure  the  main  rotor  shaft  forces.   These  forces  are  the 
only  direct  measurement  of  the  interaction  between  the 
fuselage  and  rotor  system.   Strain  gages  were  mounted  on  the 
rotor  shaft  to  measure  directly  the  strains  resulting  from 
shear  and  tension  forces. 


AD-602  173  Dlv.  1,  33 

OTS  Price  $0.75 

Federal  Aviation  Agency,  Washii^;ton,  D.  C. 
SOME  CONSIDERATIONS  OF  SONIC  BOOM. 
Sununary  rept., 
by  J.  Kenneth  Power.    May  61.  29p 

Unclassified  report 

Descriptors:  (*Sonlc  boom.  Theory),  Jet  plane  noise. 
Lift,  Volume,  Shock  waves.  Pressure,  Supersonic  planes. 
Pressure,  Atmospheric  temperature,  Equations,  Fluid 
dynamic  properties.  Public  relations.  Flight  testing. 

Contents:   Basic  phenomena  discussion,  theoretical  consid- 
erations, lifting  effects,  flight  test—comparison  with  theory, 
general  considerations  of  noise,  sonic  IXMm — point  source 
explosions,  prediction  of  effects  of  sonic  boom  overpressures. 
shock  wave  noise  problems  of  future  supersonic  transport 
aircraft,  available  references  on  sonic  boom. 


Federal  Aviation  Agency.  Washii^on,  D.  C. 
SONIC  BOOM  EFFECTS  ON  LIGHT  AIRCRAFT  HELICOP- 
TERS AND  GROUND  STRUCTURES. 
Rept.  for  3  Feb- 10  Apr  64. 
by  Joseph  Kenneth  Power.    Jun  64,  44p 

Unclassified  report 

For  presentation  to  the  American  Society  for  Testing  and 
Materials.  Chicago,  HI.,  June  25,  1964. 

Descriptors:  (*Sonic  boom.  Damage),  Meteorological 
parameters.  Sound,  Shock  waves.  Pressure,  Helicopters. 
Aircraft,  Tests,  Housing. 


AD-602  176 
OTS  Price  $1.00 


Div.  1,  28 


Federal  Aviation  Agency,  Washington,  D.  C. 
SONIC  BOOM  AND  COMMUNITY  RELATIONS, 
by  J.  K.  Power  and  George  Bates  Apr  64,  40p 

Unclassified  report 

Pi-eseated  at  the  National  Aero-Nautical  Meeting, 
Washingtoi.  D.  C.  April  8-11,  1963.  Society  of  Automotie* 
Engineers,  Inc.,  Paper  no.  683B 

Descriptors:  (*Sonlc  boom.  Daman's),  S»q)ersonic  flight. 
Human:),  3ap;ir3onic  olanes.  Lift,  Vol-ome,  Shock  waves. 
Meteorological  parameters,  Pressure,  Design,  Sound, 
Commercial  planes.  Public  opiala.i. 

Some  preliminary  aTJo-nplishmiats  of  sonic  boom  resea-r:h 
in  predicting  strength  and  location  of  sonic  boom  shock  wstbs, 
determining  the  effects  on  light  aircraft,  and  evaluating 
community  tolerance  to  various  levels  of  sonic  boom  Intensity 
are  reviewed.   A  brief  summary  of  the  implications  of  sonic 
boom  with  regani  tO  siq>er8onic  transport  design  is  includerl. 


AD-602  221  Div. 

OTS  Price  $5.60 


1,  2,  14 


Raven  Industries.  Inc.,  Sioux  Falls,  S.  Dak. 

FINAL  REPORT  [STUDY  AND  IMPROVEMENT  OF 

BALLOON  design], 

by  J.  E.  Kittelson  and  J.  A.  Winker. 

10  Jun  64,  52p    Raven  1764 

Contract  Nonr3390  10 

Unclassified  report 

Descriptors:    (♦Balloons,  Design),  Construction,  Test 
methods.  Polyethylene  plastics.  Models  (Simulations), 
Inflatable  structures.  Structural  properties.  Lift,  Materials, 
Meteorological  balloons.  Flight  testing. 

A  flaw  occtirred  during  the  conq)Ucated  modification  proce- 
dure and  was  not  detected.    A  seam  ruptured  just  prior  to 
ttie  ponqiletion  of  inflation  permitting  only  the  oliservatlon 
that  deployment  and  shape  of  the  bubble  were  greatly 
Improved.  (Author) 


AD-602  244  Div.    1 

O^S  Price  $2.50 

North  American  Aviation,  Inc.,  Los  Angeles,  Calif. 

CONDUCT  TEST-TO-FAILURE  ON  HYDRAUUC  PUMPS 

(VUCKERS  AA  65560-LSC-4). 

Final  rept.  for  21  Jun  62-21  Sep  63, 

by  Walter  E.  Yurs  and  Thomas  E.  Oppenhelm. 

13  Sep  63,  120p   NA62  1033  3 

Contract  NOw62  0775d 

Unclassified  report 


AIRCRAFT  AND  FUGHT  EQUIPMENT  -  Division  1 


Descriptors:   (*HydrauIlc  pressure  pumpt,  Performance 
(Engineering)),  (*Performance  (Engineeritig),  Hydraulic 
pressure  pumps).  Aircraft  equipment.  Test  facilities.  Test 
methods.  Models  (Simulations),  }Vear  resistance.  Failure 
(Mechanics),  Loading  (Mechanics),  High-pressure  valves. 

An  investigation  into  the  endurance  and  performance  capa- 
bility of  four  Vickers  AA  65560-LSC-4  hydraulic  pumps 
stibjected  to  a  minimum  of  600  hours  of  operation  including 
repeated  cyclic  load  operations  with  fast  starts  at  system 
pressures  of  2850  psig  to  3100  pslg  and  environments  from 
-65  F  to  240F  fluid  temperatures  has  been  made.   Pumps  that 
failed  to  meet  performance  requirements  «i«re  repaired  by 


parts  replacement  and  testing  continued  until  a  total  of  60 
prescribed  test  Spectrums  of  operating  events  requiring  10 
hours  of  operation  each  were  repeated.   Correlation  of  the 
measured  wetir  rates  of  the  various  variable  volume  pumps 
was  established  with  respect  to  system  parameters  which 
include:  fluid  environment,  transient  inlet  pressure  conditions, 
fluid  particle  contamination  and  dynamic  loading  effects  pro- 
duced by  r^id  opening  and  closing  operating  valves.    Results 
of  wear  materials  from  the  pumps  were  analyzed  and  weighed 
each  100  hours  of  operation  for  significant  information  directed 
to  determining  the  mechanical  serviceability  of  the  pumps. 
Operating  performance  of  the  test  puii4>s  were  determined 
each  60  hours  of  testing.  (Author) 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


2.   ASTRONOMY,    GEOPHYSICS  ANDJ^J^^,^'^'*^»^f^p^^<^^^*^^^'Mc^v,^ 

'  w  titles  of  contours,  ridges,  and  i 


GEOGRAPHY 


AD-601  704 
OTS  Price  $3.60 


Div.  2 


Naval  Postgraduate  School,  Monterey,  Calif. 

A  COMPARISON  OF  NUMERICALLY  DETERMINED  IXVER- 

GENT  AND  NON-DIVERGENT  WINDS  TO  GEOSTROP.UC 

WINDS. 

Master's  thesis, 

by  Fred  Ernst  Lacey.  1964  40p 

Unclassified  report 

Descriptors:  (*Wlnd,  Weather  forecasting).  (* Atmospheric 
motion.  Weather  forecasting).  Velocity,  Temperature.  Pro- 
gramming (Computers),  Meteorological  charts.  Equations. 
Numerical  analysis.  Meteorology. 

Numerical  weather  analysis  relies  heavily  on  numerically 
computed  winds  both  for  direct  output  and  internally  for  calcu- 
lating advection  and  other  purposes.   It  is  the  intent  of  this  pa- 
per to  compute,  analyze,  and  compare  the  geostrophlc.  the 
non-divergent,  the  divergent,  and  a  combinatlott  of  t.ie  litter 
two.    Where  there  occurs  a  significant  difference  between  these 
numerically  derived  winds,  an  attempt  is  made  to  compare 
each  to  the  observed  winds.   This  study  is  made  for  all 
standard  levels  through  300  mb.   Data  and  several  computer 
programs  were  furnished  by  the  U.  S.  Navy  Fleet  Numerical 
Weather  Facility,  Monterey,  California.  (Author) 


AD-601  707 
OTS  Price  $0.50 


Div.  2.  25 


Army  Electronics  Research  and  Development  Activity, 

White  Sands  Missile  Range,  N.  Mex. 

A  PROPOSED  X-RAY-INFRARED  METHOD  FOR  IDENTI- 

nCATION  OF  ATMOSPHERIC  MINERAL  DUST. 

by  Teddy  L.  Barber.  Jun  64,  20p 

ERDA  141 

Unclassified  report 

Descriptors:  (*Du8t.  Atmosphere),  (*X-ray  diffraction  analy- 
sis, Dust),  ('Infrared  spectroscopy.  Dast),  Identiflcation. 
Minerals,  Particles,  CoUectlng  methods,  Copper.  Chromium. 
Absorption  spectrum.  Crystallography. 

An  experimental  technique  is  presented  for  the  Identification 
of  the  major  mineral  constituents  in  small  samples  of  at- 
mosiAieric  particulates.    Each  sample  is  divided  into  two  parts: 
one  is  examined  by  x-ray  powder  diffraction  at  two   wave- 
lengths, copper  and  chromium  K  alpha,  and  the  other  is  exam- 
ined by  infrared  absorption.    With  this  combination  It  has  been 
possible  to  extend  component  crystalline  mineral  identincation 
down  to  1  mg  of  total  sample.  (Author) 


AD-601  724 
OTS  Price  $1.00 


Div.  2.  1 


Air  Vehicle  Environmental  Res»J^lv•l  Team.  NiM;:.  \|.v^  i 
i  PHSLIMINARY  MODEL  OF  MOST-SEVERK  MjirtJJt 
■S'^-'.S-i  COtiD  flOVS. 

Research  studty  rept.. 

by  Walter  F.  Wood,  Philip  G.  Soderberg  and  Rlchanl  T,  Plx3. 

Jun  62.  39p 

Proj.  9R95  20  001  02 

AVERT  AE4 

Unclassified  report 

Descriptors:    ('Terrain  models.  Aeronautics),  (♦Terrain. 
Map  reading),  (*Terrain  avoidance.  Models  (Slmujations)), 
Flight  paths.  Mapping.  Hazards. 


^--.  —  valleys  on  a  topographic  map 
may  be  made  to  yield  data  on  the  dimensions  of  the  terrain 
features  likely  to  offer  the  most  dlfflculty  to  low-level  fllsfat. 
(Author)  ^^ 


AD-601  727 
OTS  Price  $2.60 


DiT.    2 


Naval  Postgraduate  School.  Monterey,  Calif. 

ANALYSIS  OF  THE  INFLUENCES  OF  INTERNAL  WAVES 

OF  TIDAL  PERIOD  UPON  THE  MIXED-LAYER  DEPTH. 

Master's  thesis, 

by  Harold  R.  Lambright.    1964.    30p 

Unclassified  report 

Descriptors:   ('Tides.  Sources),  ('Ocean  waves. 
Sources),  Marine  geophysics,  Oceans.  Thermal  properties. 
Oscillation.  Energy.  Density.  Dynamics.  Oceanology. 

The  apparently  random  oscillation  of  ttie  mixed-layer  depth 
is  investigated  and.  by  the  nature  of  its  energy  spectrum  and 
its  correlation  with  Udal  activity,  a  determination  of  the 
source  of  some  components  of  this  oscillation  is  made.    Actual 
and  smoothed  values  of  the  mixed-layer  depth  at  ocean  station 
P  in  the  Gulf  of  Alaska  are  subjected  to  spectral  analysis  for 
the  presence  of  suspected  tidal  periodicities.    To  locate  the 
source  of  the  tidal  influences,  correlations  between  tidal 
activity  on  the  shelf  and  a  measure  of  the  magnitude  of  the 
oscillation  of  the  mixed  layer  at  P  are  found  for  various  lags. 
The  amplitudes  of  the  oscillations  observed  at  Ote  ocean 
station  are  compared  to  those  cateulated  from  a  model  proposed 
by  Rattray.   The  spectrum  analysis  shows  large  energy  peaks 
at  tidal  periodicities.   The  close  agreement,  especially  in  the 
winter  season,  between  the  lag  for  large  correlation  of  the 
tidal  activity  at  the  shelf  with  the  mixed-layer  depth  oscUlation 
at  P  and  calculated  travel  times  of  the  internal  tide  from  the 
shelf  to  P  suggest  that  the  generation  of  the  internal  tide  is  at 
the  continental  shelf.   (Author) 


AD-601  745 
OTS  Price  $3.60 


Div.  2,  15 


^r^.P°^'"  P^'^^'nce.  R.  I.   Div.  of  Applied  Mathematic 
ON  THE  ANALYSIS  AND  PREDICTION  OF  METEORO- 
LOGICAL FIELDS. 
Technical  rept.  no.  2, 
by  Walter  Freiberger.    Apr  64.  32p 
Contract  DA36  039AMC87222 

Unclassified  report 

Descriptors:   ('Weather  forecasting.  Mathematical  pre- 
q:^!^''  Meteorological  parameters.  Stochastic  processes. 
Statistical  processes.  MaUiematical  models.  Meteorology. 

An  attempt  is  made  to  describe  tiie  weather  in  terms  of 
stochastic  processes  and  related  concepts.   Some  of  the 
possible  descriptive  statistical  techniques  appUcable  to 
meteorological  forecasting  are  surveyed.   Examples  of  the 
formulation  of  stochastic  models  are  presented.    Finally, 
the  problem  of  predicting  random  fields  from  incomplete 
information  is  discussed. 

AD-601  746  Div.    2 

OTS  Price  $6.60 

Naval  Postgraduate  School.  Monterey,  Calif. 

aiORT-TERM  SEA-LEVEL  ANOMALIES  AT  MONTEREY. 

CAUFORNIA. 

Master's  thesis 

by  Paul  O'Connor.   1964,  64p 

Unclassifled  report 

Descriptors:   CTldes.  DepOi  finding).  Marine  geophysics. 
Bilarine  meteorology.  Astrophysics,  Sea  breese.  Barometric 
pressure.  Oscillation,  Measurement,  California.  Ooeanolocy 
Graphics.  ^' 
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ASTRONOM'^   GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


A  BMtiiod  wu  devised  by  which  short-term  deviations  from 
the  astronomical  tides  at  Monterey,  Callfonia  were  detected 
and  measured  In  the  absence  of  the  predicted  tides  at  Monterey. 
This  was  aooomplisbed  by  comparing  the  observed  tides  at 
Monterey  with  the  predicted  tides  at  San  Francisco.    The  sea- 
level  deviations,  or  anomalies,  that  can  be  found  using  this 
method  range  in  duration  from  several  hours  to  two  or  three 
days.   The  sea- level  variations  that  were  detected  during  a 
six-month  period  at  Monterey  had  magnitudes  ranging  between 
+0.9  and  -0.8  of  a  foot  and  durations  ranging  from  3.5  to  39.5 
hours.   The  largest  anomalies  found  are  attributed  to  sea 
breezes  that  were  unaccompanied  by  any  ai^reciable  atmoe- 
pheric  pressure  variations.   On  the  other  hand,  pressure 
changes  accompanying  frontal  passages  appear  to  be  the  domi- 
nant cause  of  other  anomalies  in  spite  of  wind  effects.   Time 
lags  in  the  response  of  sea  level  to  weather  phenomena  were 
as  long  as  three  hours.  (Author) 


AD-601  752  Div.  2.  IS 

OTS  Price  $2.60 


Providence.  R.  L  Div.  of  Applied  Mathe- 


Brown  Univ. 

matlcs. 

STATISTICAL  METHODS  FOR  THE  EXTRAPOLATION  OF 

METEOROLOGICAL  FIELDS, 

by  A.  M.  Yaglom.    1964   29p 

Contraot  DA36  039ao78222 

TT  64  19168 

Ua^  assifled  report 

Trans,  of  mono.  Vseeoyuznoe  N.v>.''iao«,<  M  .^  o^rologlcheskoe 
Soveshchanie  (AU-Union  Scientific  Meteorological  Conference) 
(no.  2).   Tnidty  Leningrad.  1963.  ' ' 


Descriptors:     ('SUtlstical  processes,  Weather  forecasting), 
('Weather  forecasting.  Statistical  processes).  Meteorolog- 
ical parameters,  M. thematical  prediction,  Differential 
etpiatloos,  Atmo^>here.  DynamUjs.  Meteorology.  Reviews, 
USSR.  ||^ 

The  majority  of  articles  Included  in  these  Proceedings 
deals  with  one  or  another  aspect  of  numcrioal  methods  for 
weather  predlctioa,  based  upon  the  solution  of  an  initial  value 
problem  for  a  certain  system  of  d'iferential  equations  des- 
cribing the  dynamic  processes  in  the  earth's  atmosphere. 


AD-601  763  DlT.   2,  15 

OTS  Price  $11.00 

Foreign  Tech.  Div..  Air  Force  Systems  CoiUnand. 

Wright- Patterson  AFB,  Ohio. 

SMALL  DENOMINATORS  AND  PROBLEMS  OF  STABILITY 

OF  MOTION  IN  CLASSICAL  AND  CELESTIAL  MECHANICS. 

by  V.  L  AinoI'd.    25  May  64.  14^) 

FTD  MT64  175:  TT  64  19166 

UndUssifled  report 

Edited  machine  trans,  of  UspAhi  Matematiohesklkh 
Nauk  (USSR)  1963.  v.  18.  no.  6(114)  p.  91-193. 

Descrlpton:  ('CelestUl  mechanics,  Theorems),  Planets. 
Perturbation  theory.  N-body  problem.  Motion.  StabiUty. 
Functional  analysis.  Hamlltonian,  Topologr,  MkOiematlcal 
analysis.  Astrophysics.  USSR.  n] 

Contents:    Perturbations  Theory,  Adiabatlc  Invariants. 

On  the  StabiUty  of  PlaneUry  Motions.  Fund«»ental  Theorem. 

Technical  Lemmas.  Technique  of  Smoothing^ 


AD-601  768  Div.  2,  12 

OTS  Price  $2.25 

RAND  Corp.,  Santa  Monica,  Calif. 

POLLUTION  OF  THE  UPPER  AIR  ATMOSPHERE  BY 

ROCKETS. 

Memo,  r^t., 

by  W.  W.  Kellogg.  Jun  64,  89p  RM-3961PR 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:   ('Atmospheric  pollution.  Rockets),  ('Upper 
atmosphere.  Exhaust  gases).  Booster  motors.  Hydrogen, 
Oxygen.  Carbon  dioxide.  Nitrogen.  Waste  gases.  Sodium. 
Water,  Potassium,  Lithium,  ^acecraft  debris.  Contamina- 
tion, Stability.  Tracer  studies. 

This  report  estimates  the  amounts  of  various  constituents 
that  would  have  to  be  continually  injected  by  rockets  Into  the 
upper  atmosphere  in  order  to  double  the  worldwide  natural 
concentrations  there.    Involved  in  the  calculations  are:   (a)  the 
natural  atmospheric  abundances  of  constituents  such  as  H20, 
C02.  NO,  Na.  K,  Li.  H.  etc;  (b)  the  residence  times  in  various 
regions  of  the  atmosphere,  since  these  determine  how  rs^jidly 
a  constituent  will  be  removed;  and  (c)  the  chemical  or  photo- 
chemical StabiUty  of  a  substance  exposed  to  the  upper  atmos- 
phere environment.   It  Is  concluded  that  a  doubUng  of  the  C02. 
H20,  or  NO  content  would  require  per  year  on  the  order  of  1000 
to  100.000  Satum-type  rockets,  each  Injecting  100  tons  of 
exhaust  above  100  km.   On  U»e  other  hand,  a  few  hundred  smaU 
rockets  per  year,  each  containing  10  kg  of  Uie  chemical,  would 
probably  double  0»e  Na  content;  similarly,  less  than  two  such 
rockets  per  year  would  be  expected  to  double  the  U  content. 
These  last  conclusions  have  impUcations  for  future  tracer 
experiments  using  these  substances. 


AD-601  770  Div.  2,  8  • 

OTS  Price  $0.75 

« 

Harvard  ColL,  Cambridge.  Mass.  Observatory. 
INVESTIGATION  OF  THE  OUTER  IONOSPHERE  BY 
OBSERVATIONS  OF  EXTRATERRESTRIAL  LOW-FRE- 
QUENCY NOISE  IN  SPACE  VEHICLES. 
Final  rept. 

by  G.  H.  Huguenln.  Mar  64,  29p 
Contract  AF19  604  6120.  Pro].  8605,  Task  860504 
AfCJRXf  d4  357 

Unclassified  report 

Descriptors:   CRadlo  astronomy.  Scientific  sateUltes) 
(•ionosphere.  Electromagnetic  waves),  ('SateUltes  (Artlfl- 
clal).  Instrumentation),  Space  probes.  Extraterrestrial 
radio  waves.  Ionospheric  propagation.  Measurement.  Radi- 
ometers, Astrophysics,  Geophysics.  Radio  ti-ansmission. 

Jr!^*^^,"^^  '"^''^^  °"*  *•"  *^«'  primarily  at  determln- 
^i^  electromagnetic  environment  of  the  earth  for  wave- 
lengths between  20  meters  and  6  kilometers.    Measurements 
of  the  radio  environment  of  Uie  earth  were  conducted  wltt, 
rocket  probes  and  near  earth  satelUtes  at  several  discrete 
r^'^.T*^  *^*^  this  band.   A  considerable  amount  of  theo- 
^il  I  "'«*^*>  *f  '^  *»e:  in  particular,  the  problems 
Sr^sSSn^""  ^"*  electa-omagnetic  radiation ^wlth  toe 
^7Z^     ionosphere  were  studied,  and  theoretical  models 
iS^o!^"^?'  '■***"*"'  ^  ^^  wavelength  interval  were 
o^„^  I^J^^"'''^  '^  °^  P^'"^  ^'^^st  to  radio  astron- 
omy and  astrophysics,  ionospheric  physics,  and  MF  and  HF 
oonununications. 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


AD-601  771 
OTS  Price  $0.50 


Dlv.  2.  30 


Travelers  Research  Center  Inc.,  Hartford,  Conn. 
WEATHER  DATA  PROCESSING  RESEARCH  AND 
DEVELOPMENT  PROGRAM, 
Monthly  progress  rept.  for  May  64 
by  C.  F.  Jenkins.    May  64,  19p 
Contract  Cwbl0704 

Unclassified  report 

Descriptors:     (^Weather  forecasting,  Data  processing 
systems),  (♦Programming  (Computers),  Weather  forecast- 
ing). Statistical  analysis.  Probability,  Algebras,  Mathe- 
matical prediction,  Ceiling,  Visibility,  Wind,  Barometric 
pressure.  Data,  Rainfall,  Meteorological  parameters. 
Climatology. 

MDA  (multiple  discriminant  analysis)  was  found  useful  in 
predicting  the  probability  of  operationally  crittcal  airfield 
ceiling  and  visibility  conditions.   One  part  of  the  discriminant 
procedure  requires  at  the  outset  a  rather  lengthy  computation 
by  machine  to  estimate  these  probabilities.   While  the  oper- 
ational use  of  the  method  takes  much  less  effort,  the  time 
needed  initially  on  a  large  scale  computer  may  be  inordinate 
when  many  elements,  time  periods,  and  geographical  locations 
are  being  considered.   The  technical  report  discusses  a  pre- 
diction technique.,  REEP  (regression  estimation  of  event 
probabilities),  which  resulted  from  attempts  to  make  MDA 
more  efficient.   Comparative  studies  between  REEP  and  MDA 
are  included  as  well  as  other  experimentations  performed 
using  the  REEP  procedure.   Recommendationa  for  future 
work  on  the  technique  we  also  given.  (Author) 
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Naval  Postgraduate  School,  Monterey,  Calif. 

A  STUDY  OF  CURRENTS  IN  SOUTHERN  MONTEREY  BAY. 

Master's  thesis, 

by  Connelly  D.  Stevenson.  1964,  7Sp 

Unclassified  report 

Descriptors:  (*Ocean  currents.  Measurement),  Beaches, 
California,  Water,  Motion,  Towed  bodies.  Tracking,  Trajec- 
tories, Plotters,  Digital  computers.  Marine  meteorology, 
Hydrographic  surveying,  Oceanolo^. 

Measurements  of  surface  and  subsurface  water  circulation  In 
shallow  water  in  the  extreme  southern  end  of  Monterey  Bay 
were  made  by  tracking  drogues  from  the  beach.    A  computer 
program  included  in  the  appendix  was  developed  to  transform 
the  raw  survey  data  into  drogue  courses  and  speeds,  and  to  plot 
their  trajectories.    Analysis  of  the  drogue  tracks  showed  a 
predominance  of  shoreward  flow.   Interpretation  of  the  effect  of 
wind  and  sea  conditions  upon  the  observed  water  transport  re- 
vealed a  close  dependence  upon  winds  above  five  knots,  in  con- 
trast to  an  aqpparent  lack  of  dependence  upon  tidal  variations 
and  waves.   Water  motions  in  general  responded  to  changes  In 
the  character  of  the  wind  with  very  little  time  lag,  the  lag  in- 
creasing slightly  with  depth.   Water  flow  commonly  diminished 
and  was  deflected  an  increasing  amount  to  the  right  of  the  wind 
with  de|>th,  presumably  in  response  to  Coriolls  effect.  (Author) 


AD-601  775 
OTS  Price  $9.10 


Dlv.  2,  25 


Naval  Postgraduate  School,  Monterey,  Calif. 

CHARACTERISTIC  SOUND- VELOCITY  PROFILES  IN  THE 

SUB-ARCTIC  PACIFIC  OCEAN. 

Master's  thesis, 

by  Allan  G.  Brookes,  Jr.  1964,  109p 

Unclassified  report 


Descriptors:  (•Pacific  Ocean,  Arctic  regions),  (•Acoustics, 
Marine  geophysics),  Sound,  Velocity.  Configuration,  Tem- 
perature, Salinity,  Oceanographic  data.  Reduction,  Digital 
computers.  Ocean  currents.  Mapping.  Oceanology. 

Temperature  and  salinity  data  from  the  Subarctic  Pacific 
(north  of  40N)  and  adjacent  regions  were  reduced  to  sound- 
velocity  profiles  by  means  of  digital  computer  and  mechanical 
plotter  techniques.   Characteristic  profiles  from  the  surface  to 
1000  meters  were  identified  in  the  Kuroshio  and  Oyashlo  Cur- 
rent regions  and  four  of  the  five  domains  within  the  Subarctic 
region.    A  gross  measure  of  the  variation  of  velocity  within 
each  area  was  obtained  by  drawing  an  envelope  into  which  could 
be  fitted  all  the  sample  profiles  for  that  area.    Finally,  some 
basic  acousUc  impUcations  of  the  sound-velocity  profiles  were 
considered.   It  is  suggested  that  this  method  of  summarizing 
sound-velocity  data  may  have  a  useful  appIicaUon  in  military 
oceanography,  in  that  it  is  a  relaUvely  simple  way  of  deriving 
and  displaying  the  macroscale  features  of  the  sound- velocity 
distribution  in  the  ocean.  (Author) 
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OBSERVATIONS  OF  THE  NEARSHORE  WATER  CIRCU- 
LATION OFF  A  SAND  BEACH. 
Master's  thesis, 
by  John  F.  Brennan  and  Richard  P.  Meaux.    1964,  67p 

Unclassified  report 

Descriptors:   (•Ocean  currents.  Measurement),  Sand, 
Beaches,  California,  Water.  Motion,  Velocity,  Floats, 
Aerial  photographs.  Trajectories,  Marine  meteorology, 
Hydrographic  surveying,  Oceanology. 

The  nearshore  circulation  off  a  long  sand  beach  at  the 
southern  end  of  Monterey  Bay,  California,  was  studied  during 
February  and  March  1964.   The  clrculaUon  patterns  found 
are  presented  in  the  form  of  schematic  charts  for  each  of  the 
five  surveys  made.   The  dominant  drift  was  observed  to  be 
directly  onshore  in  the  area  seaward  of  the  surf  zone,  but  In- 
side the  surf  zone  the  fiow  was  to  the  north.   Weak  circulation 
cells  were  found  to  exist  In  the  surf  zone  at  varying  locations 
along  the  beach.   Current  speeds  are  presented  for  the 
onshore  drift,  the  dominant  longshore  current,  the  opposing 
feeder  currents  to  rips,  and  the  rip  currents.    The  speed  of  the 
onshore  drift  was  found  to  be  greater  than  that  of  the  opposing 
rip  currents.    (Author) 
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Upper  Air  Research  Lab.,  Univ.  of  Utah,  Salt  Lake  City. 

PROGRESSIVE  DEVELOPMENTS  IN  THE  DESIGN  OF  AN 

AIRBORNE  UHF  TRANSMITTER  FOR  THE  FALLING 

SPHERE  EXPERIMENT. 

Technical  rept.  no.  1, 

by  Jon  L.  Cross.   9  Dec  63,   80p 

Contract  AF19  604  6658,    ProJ.  6690,    Task  669001 

AFCRL    63  922 

Unclassified  report 

Descriptors:  (•Telemetering  transmitters,  Ultraiilgh 
frequency),  (•Sounding  rockets.  Telemetering  transmitters), 
(•Atmospheric  sounding,  Density),  Meteorological  instru- 
ments. Airborne,  Pulse  transmitters.  Electromagnetic 
pulses.  Transformers  (Electronic).  Accelerometers, 
Slot  antennas,  Triodes.  Cavity  resonators.  Transistors. 
Frequency  moAilaUon,  Oscillators,  Amplifiers,  ^heres. 

In  this  report  the  development  of  a  pulsed  telemetry 
transmitter  to  be  incorporated  Into  a  7  Inch  sphere  con- 
taining Instrumentation  to  measure  high  altitude  air  density 
is  discussed.    A  20  watt,  730  mc  tube  type  pulse  transmitter 
is  described.   Construction  details  and  checkout  procedure 
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are  also  included.   The  theory  and  design  oriterion  of  a  30 
watt  pulse  modulated  transmitter  using  ceramic  planar 
triode  tubes  with  coaxial  resonators  is  also  presented.   The 
final  section  suggests  the  development  of  a  transistorized, 
fretpiency  modulated  transmitter  operating  at  400  mc.    A 
simple  method  of  obtaining  the  frequency  modulation  is 
developed  along  with  suggested  circuits  and  their  power 
gains  for  the  remaining  sections  of  the  traesm'tter.    The 
power  ou^t  is  conservatively  estimated  at  825  mw.  (Author) 
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American  Bosch  Arma  Corp..  Garden  Cltyi  N.  Y. 

ON  A  STUDY  OF  SPECIFIC  METHODS  OF  MEASURING 

LUNAR  GRAVITY.  I  T 

Final  rept.  |  ! 

by  Harold  Levenstein,  Paul  H.  Savet,  Murray  J.  Stateman  and 

Frank  Wessbecher.  Apr  64,  66p  Arma  DS64R531  35 

Contract  AF19  628  3855,  Proj.  7600,  Task  760007 

AFCRL  64  363  i 

Unalassified  report 

Descriptors:  (•Moon,  Gravity),  (•Gravity;  Moon),  Geo- 
physics, Potential  theory.  Geodesies,  IsoBtaUc  change.  Meas- 
urement, Sclentiflc  staelUtes,  Instrumenlation,  Magneto- 
meters, Design. 


I  of  thl  r 


The  measurement  of  the  gravity  field  of  thi'moon  from  an 
orbiting  satellite  Is  examined  from  the  points  of  view  of 
requirements  for  geodetic  and  geophysical  appUcatlon,  and 
physical  phenomena  and  instrumentation  to  meet  these  require- 
ments.   It  is  shown  that  It  Is  feasible  to  determine  the  gravity 
field  by  measuring  the  gravity  gradient    Mathematical  relations 
useful  for  data  processing  are  stated.    Examination  of 
several  principles  for  sensing  gravity  gradient  leads  to  the 
recommendation  of  the  vibrating  string  graidiometer  as  the  best 
ImplementaUon  with  size,  accuracy,  range  and  versatility  being 
In  its  favor.   In  addition  the  engineering  ststus  allows  proto- 
type design  to  begin  immediately.    (Author)] 
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Aerospace  Information  Dlv.,  Washington,  D,  C. 

SKY  ILLUMINATION  PHENOMENA:    ANN^ifrATED 

BIBLIOGRAPHY  (1957-JUN  63). 

Rept.  no.  1. 

24  Jun  64,    205p 

AID  B64  42;  TT  64  11812 

Ui^lasslfied  report 

Surveys  of  Soviet-Bloc  Scientific  and  Techhtcal  Literature. 

Descriptors:   (•Sky  brightness,  BibUogra|ttles), 
(•Bibliographies,  Sky  brightness),  Aurorae,  Noctilucent 
clouds,  Zodiacal  light.  Twilight.  Optical  pitenomena. 
Atmosphere.  Measurement,  Instrumentatlan,  Meteorolog- 
ical phenomena. 

An  annotated  literature  survey  of  Soviet-blioc  research 
for  the  period  1957  to  June  1963  on  (1)  combined  auroral 
and  airglow  reviews,  (2)  alrglow  (day,  night,  twilight). 
(3)  auroras  (spectra  and  excitation  mechanisms),  (4)  noc- 
tilucent clouds.  (5)  zodiacal  light,  (6)  gegenschein,  (7)  twi- 
light, and  (8)  instrumentation  is  presented.    Entries  are 
arranged  ali^abetically  by  author  within  eaoh  of  the  major 
subject  groups.    Library  of  Congress  call  cumbers  are  In- 
cluded at  the  end  of  an  entry  when  the  item  ts  cataloged  and 
available  in  the  collections  of  the  Library  of  Congress. 
Where  the  original  source  is  not  available,  a  secondary 
source  is  indicated.    An  Introduction,  describing  the  main 
developments  of  Soviet  research  during  the  period  1957- 
1963.  precedes  the  bibliographic  oitrles.    Ap  Author  Index 
is  inchided. 
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Stanford  Research  Inst..  Menlo  Park,  Calif. 
VARIATIONS  OF  SATELLITE  DAYTIME  RADL\TION  DATA 
WITH  VIEWING  GEOMETRY. 
Scientific  rept.  no.  3. 

by  W.  Vlezee,  R.  L.  Mancuso,  and  P.  A.  Davis.  Jun  64,  43p 
Contract  AF19  628  2777,  Projs.  6698  and  4448.  Task  669803 

Unclassified  report 

Descriptors:  (*Meteorological  satellites.  Radiation  meas- 
urement systems),  (»Radlatlon  measurement  systems. 
Meteorological  satellites).  (*Cloud  cover,  Albedo  (Astron- 
omy)). Clouds.  Photographic  analysis.  Solar  radiation.  Tem- 
perature, Sky,  Infrared  windows.  Scanning,  Scattering, 
Radiometers. 

Data  obtained  from  the  solar-reflectance  channels  of  TIROS 
m  are  examined  for  a  region  which  was  scanned  twice  within 
a  few  minutes  as  a  result  of  a  change  in  the  scanning  mode  of 
the  radiometer.   The  data  analyses  indicate  that  signals  re- 
ceived for  scattering  angles  of  60  to  70  degrees  are  signifi- 
cantly stronger  than  those  for  the  angles  of  130  to  160  degrees. 
The  difference  between  albedos  for  these  two  ranges  of  scat- 
tering angle  was  largest  for  an  area  of  relatively  clear  skies. 
The  variation  of  albedo  with  the  scattering  angle  was  more 
pronounced  for  the  broad  solar  channel  than  for  the  visible 
channel.    Potential  limb  effects  for  partly  cloudy  sky  are  esti- 
mated In  terms  of  cloudiness,  effective  temperature,  and 
albedo.   Atmospheric  affects  are  neglected.   It  Is  shown 
that  effective  temperatures  from  an  Ideal  Infrared  window 
could  decrease  by  more  than  5  degrees  Kelvin,  while  the 
albedos  from  a  solar-reflectance  channel  Increase  by  more 
than  10  percent  for  a  typical  Increase  (40  degrees)  In  the  ra- 
diometric nadir  angle  of  a  scan  pattern.  (Author) 
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W.ishlngton  Univ.,  Seattle. 

AN  ANALYSIS  OF  CARBON  DIOXIDE  IN  THE  ARCTIC 

ATMOSPHERE  AT  POINT  BARROW,  ALASKA. 

Technical  rept.  for  1961-1963, 

by  John  J.  Kelly,  Jr.  May  64,  lOlp 

Contract  Nonr477  24,  Pro].  NR307  252 

Unclassified  report 

Descriptors:  (•Carbon  dioxide,  Atmosphere).  (•Atmo- 
sphere, Carbon  dioxide).  Gases,  Alaska,  Diurnal  variations. 
Measurement,  Collecting  methods.  Gas  analysis.  Infrared 
spectroscopy.  Data,  Tables. 

The  results  of  measurements  of  oartxm  dioxide  In  air  at 
Point  Barrow,  Alaska,  and  the  principle  of  operation  of  the 
Infrared  gas  analyzer  are  described.   Reference  gas  com- 
parison daU  are  given  in  tables,  and  toe  method  of  calcuUUons 
discussed.    The  average  dally  concentrations  of  atmospheric 
carbon  dioxide  are  tabulated  for  the  period  10  July  1961  to 
20  February  1963.   The  diumai  variations  of  carbon  dioxide 
during  this  period  are  also  presented.    Results  of  the  analyses 
of  carbon  dioxide  in  air  collected  in  flasks  from  several  other 
Alaskan  locations  are  given.   (Auttx>r) 
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Aerospace  Information  Div.,  Washington,  D.  C. 
PHENOMENA  IN  THE  UPPER  ATMOSPHERE:    COMPILA- 
TION OF  ABSTRACTS  FROM  SOVIET  LITERATURE. 
Rept.  no.  47  reviewing  Soviet  Developments  in  Selected 
Problems  in  Astrophysics  and  Geophysics. 
25  Jun  64,   37p 
AID  P64  43;  TT  64  U811 

Unclassified  report 

airveys  of  Sovlet-BIoc  Sclentiflc  and  Technical 
Literature. 
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Descriptors:  (•Upper  atmosphere.  Abstracts),  (•Abstracts, 
Upper  atmosfriiere)  Ionosphere,  Electron  densl^.  Solar 
radiation,  Van  Allen  radiation  belt.  Cosmic  rays.  Atmos- 
pheric electricity.  Nuclear  explosions,  Scientiflc  satellites, 
Meteorology,  Astrophysics,  Geophysics. 

Reports  i«viewlng  Soviet  developments  in  selected  prob- 
lems in  astrophysics  and  geophysics  are  presented.   Topics 
covered  are  as  follows:   Ionospheric  electron  concentrations, 
solar  radiation  and  t'w  '  •>  w-j^V. ;  -e.  Van  Allen  belts  and 
cosmic  rays,  telluric  currents,  atmospheric  electricity, 
nuclear  bursts  in  the  atmosphere,  satellite  and  missile  data, 
and,  meteorology  of  the  upper  atmosphere. 


AD-601  901 
OTS  Price  $0.50 


Div.  2,  8 


RrXND  Corp..  Santa  Monica,  Calif, 

ELECTROMAGNETIC  EFFECTS  ASSOCIATED  WITH  THE 
SAN  FRANCISCO  FIREBALL  OF  NOVEMBER  7.  1963, 
by  Donald  L.  Lamar  and  Maiy  F.  Romig.  Jun  64.  14p 
P2924 

Unclassified  report 

Descriptors:   (•Meteros.  Electromagnetlsm),  (•Electro- 
magnetic waves.  Meteors),  (•Radio  interference.  Meteors), 
Sound,  Power  equipment.  Malfunctions,  Radio  stations. 
Physical  properties,  Public  opinion.  Reports.  California. 

Interviews  were  conducted  with  individuals  in  the  San 
Francisco  area  who  had  observed  the  fireball  and  who  were 
familiar  with  the  reported  electromagnetic  effects.    An  appeal 
for  information  from  individuals  who  had  seen  the  fireball 
was  made  through  the  newspapers  in  the  San  Francisco  area. 
Data  on  the  nature  of  the  fireball  and  the  reliability  of  the 
reports  of  associated  electromagnetic  disturbances  are 
summarized. 
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Boeing  Co.,  Seattle,  Wash. 

THE  LUNAR  SURFACE. 

by  J.  H.  Lincoln.    5  Nov  62.  67p,    D2  100036 

Unclasslfled  report 

Descriptors:   (*Moon.  Surface  properties),  (♦Lunar 
environment.  Terrain),  (•Extraterrestrial  topography), 
(•Astrophysics),  Lunar  satellites,  Astronomical  data. 
Lunar  probes,  Telescopes,  Visual  inspection,  Photographic 
analysis.  Terrain  models,  Extraterrestrial  radio  waves. 
Albedo  (Astronomy),  Ljminescence,  Thermal  properties. 
Surface  temperatures.  Reflection.  Refraction.  Water, 
Bibliographies. 

The  lunar  observational  techniques  and  their  limitations  and 
some  current  concepts  relating  to  the  surface  of  the  moon  are 
described  In  order  to  provide  some  insist  to  the  current  state 
of  knowledge.    Recent  books,  papers,  charts  and  publications  In 
the  open  technical  literature  through  August  1962  were  the 
principal  sources  of  information.    For  a  review  of  studies 
related  to  this  subject,  a  selection  of  applicable  document 
references  is  included.   (Author) 
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Hawaii  InsUof  Geophysics,  Honolulu. 

THE  UTIUZATION  OF  TIROS  PICTURES  TO  SOME 

SELECTED  STUDIES  OF  TROPICAL  METEOROLOGY. 

Final  rep^., 

by  Ronald  C.  Taylor,  i^r  64,  18p,  HIG  64  5 

Contract  AF19  604  6156,  ProJ.  6698,  Task  669802 

AFCRL  64  327 

Unclassified  report 


Descriptors:  (*Cyclone8,  Meteorological  satUlltes), 
(•Meteorological  satillltes,  Photographs),  Malaya, 
Precipitation,  Diurnal  variations.  Sea  breere,  Terrain, 
Climate,  Indian  Ocean,  Paclflc  Ocean,  Wind.  Sea  water, 
Weather  stations,  Hurricanes,  Storms,  Clounds.  Jet  streams 
(Meteorology),  Tropical  regions.  Meteorological  ballona. 

Contents: 

The  subtropical  cyclone: 

Cloud  patterns  in  a  tropical  cyclone  in  the  Arabian  Sea 

viewed  by  Tiros  I  meteorological  satellite: 
Dlumal  variation  of  summer  rainfall  over  Malaya; 
Tropical  cyclones  of  the  Eastern  North  Pacific  as  revealsd 

by  Tiros  observations; 
Tiros  observations  of  the  summer  circulation  and  weather 
patterns  of  the  Eastern  North  Pacific. 

AD-601  936  Div.  2,  16 

OTS  Price  $0.50 

fcrlpps  Institution  of  Oceanography.  Univ.  of  Callfbmla. 
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THE  CAUSES  AND  MECHANISMS  OF  EXURNAL  VERTICAL 

B41GRATION  IN  THE  SEA. 

Final  rept. 

16  Oct  63.  6p 

Contract  Nonr233  31 

Unclassified  report 

Descriptors:     (•Marine  biology,  Crustacea),  Biophysics, 
Biochemistry,  Photoperiodlsm,  Photosensitivity,  Eye, 
Plankton,  Light.  Oceans,  Distribution.  Dlumal  variations, 
Marine  geophysics,  Oceanology. 

The  close  relationship  throughout  the  dlumal  cycle  between 
the  vertical  position  of  the  main  sonic-scattering  layer  in  the 
San  Diego  r^on  and  a  particular  level  of  submarine  Irradi- 
ance  was  demonstrated.    Plankton  collections  made  at  such 
depths  revealed  that  the  euphauslld  crustaceans  were  pre- 
eminently Important  constituents  of  the  scattering  layer 
population  in  this  region.    Biochemical  analysis  of  the  photo- 
sensitive pigments  in  the  eyes  of  these  mldwater  crustaceans 
presented  a  close  relationship  between  the  absorption  spectra 
of  the  pigments  and  the  spectral  distribution  of  the  light  at 
the  depths  the  animals  inhabit.    Their  spectral  sensitivity 
was  measured  by  electrophysiological  experiments,  and  was 
shown  to  be  similarly  related  to  environmental  light. 
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[COSMIC  RAY  group]  . 
Final  rept.  for  15  Dec  54-30  Jun  63, 
by  W.  B.  Fretter.  R.  R.  Brown,  and  K.  A,  Anderson. 
26  Jun  64.   9p 
Contract  Nonr222  40,  Pro].  NR021007 

Unclassified  report 

Descriptors:  (•Cosmic  rays.  Scientific  research), 
(•Nuclear  physics,  ElemenUry  particles).  Mesons, 
K-mesons.  Hyperons.  Cloud  chambers,  Bubble  chambers. 
Nuclear  reactions.  Astrophysics.  Solar  flares.  Neutrons, 
Protons,  X-rays.  Aurorae.  Radiation  measurement  systems. 
Measurement. 

The  work  Is  divided  into  two  general  categories:    research 
in  high  energy  particle  physics  and  research  on  cosmic  rays 
and  solar  parttcle  emissions.    High  eneiigy  physics  was  con- 
cerned with  the  observation  of  various  particles  produced  In 
high-energy  nuclear  interactions,  first  using  cosmic  rays  as  the 
source  of  such  particles  and  more  recently  using  the  accel- 
erator at  CERN,  Geneva.   The  research  on  cosmic  rays  was 
concerned  with  temporal  and  spatial  variations  of  cosmic 
rays  studied  by  means  of  neutron  monitors  located  at 
Berkeley  and  a  neutron  monitor  which  voyaged  between  San 
Francisco  and  Australia.    Routine  observations  of  neutron 
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oomilc  ray  intensity  were  made  for  a  period  of  several  years 
and  were  correlated  with  cosmic  ray  lncrel«es  that  occurred 
during  solar  flares.   Nimierous  studies  wete  made  of  the 
■olar  particle  radiation  at  high  altitudes  through  balloon 
fillets. 


AD-601  940  Div.  2.  1 

OTS  Price  $12.00 

BoUay  (E)  Associates,  Inc..  Goleta.  Calif. 

AVUTION  FORECAST  QUALITY  CONTRC^^ 

Pinal  rept. 

by  B.  Culberison.    Feb  64,  163p 

Contract  FA  WA4403,  Pro].  201  0023,  Taajc  IB 

FAAIlDe4  65 

Uiielassifled  report 

DMcrlpton:    (•Weather  forecasting.  Aemnautics), 
(•Quality  Control.  Weather  forecasting).  Airports.  Aircraft. 
Metorologlcal  parameters.  Wind.  Ceilinis,  VlsiblUty,  Re- 
cords. Tables.  Data. 

The  study  was  directed  toward  the  development  of  a  quality 
oootrol  system  which  the  FAA  might  use  to  monitor  the 
quality  of  the  U.  S.  Weather  Bureau's  aviation  forecasts  - 
terminal  (FT's).  winds  aloft  (FD's),  and  area  (FA's).   The 
evaluation  was  designed  to  determine  forecast  operational 
goodness  regardless  of  specific  weather  or  forecast  methods. 
The  results  of  the  study  serve  to:   (1)  provide  the  means  of 
checking  the  quality  of  non-Agency  weather  forecasts  wliich 
are  used  by  Agency  represented  aviation;   (2)  provide 
guidance  to  forecast  users  as  to  forecast  operational  goodness; 
(3)  suggest  primary  areas  needing  service  Improvement.   The 
report  shows  that  FT's  and  FD's.  because  of  their  direct 
and  limiting  format,  are  amenable  to  quaUty  control  techniques 
and  procedures,  while  FA's  are  not.  due  to  the  flexibility  of 
organization  and  freedom  of  expression  permitted  therein. 
The  rq»rts  suggests  that:   (1)  the  route  concept  should  replace 
the  area  concept  for  both  quality  control  and  operational 
purposes;   (2)  the  organization  of  the  FA  should  be  standard- 
ised. 


AO-M1944 
OTS  Price  $0.76 


Dtv.   2,30 


Air  Force  Proving  Ground  Command.  Eglln  AFB,  Fla. 

LOW-LEVEL,  FINE-SCALE  WIND  DETEaiUNATION  BY 

CAPTIVE  BALLOONS, 

by  William  O.  Banka.   May  «4,   2ep 

ProJ.  2S2SW3 

APGC  TDRMai 

U^Olassifled  r^nrt 

DeKriptorst   (•Wlad-dlrectlon  Indicator*,  Meteorological 
balloons),  (•Meteorological  balloons,  Wind-direction 
Indicators),  Wind.  Measurement,  Balloons,  Anemometers. 
Towers,  Correlation  techniques.  Test  faoflltles, 
Mlcrometeorology. 

A  flexible,  inexpensive  mlcrometeorologlcBl  network  using 
captive  balloons  is  described.   Captive  balloon  anemometry  is 
compared  to  plbal  and  tower  methods  of  measuring  winds 
aloft.  Correlation  coefficients  are  computed  between  measure- 
ments made  using  four  captive  balloons  and  a  SO-ft  tower. 
(Autfaoi) 

AD-601  997  DlT.   2. 1,  14 

OTS  Price  $3.00 

Kaysam  Corp.  of  America,  Paterson,  N.  Jl 
STUDY  OF  PHYSICAL  AND  CHEMICAL  CHARACTERISTICS 
OF  BALLOONS  AND  BALLOON  MATERI/^LS. 
Final  rept.  for  1  Mar  63-29  Feb  64 
by  Eric  Nelson  and  Herman  Newstein.   29  Feb  64,  lS7p 
Contract  DA36  039AMC02160E,  ProJ.  1AO2S001A  126  04  04 

Unclaaslfled  report 


Descriptors:  (*Meteorologlcal  balloons,  Performance 
(Engineering)),  Ozone,  Environmental  tests.  Synthetic 
rubber.  Polymers.  Plastlclzers.  Antioxidants.  Binders, 
Isocyanate  plastics.  Processing,  Tensile  properties. 
Elasticity,  Molecular  structure.  Balloons,  Flight  testli^, 
Riq>ture.  Degradation,  Elastomers,  Stresses. 

A  study  was  made  to  Improve  the  performance  of  meteoro- 
logical balloons  by  the  use  of  newly  developed  neoprene 
polymers  specifically  designed  for  such  a  purpose,  by  the  use 
of  other  basic  polymeric  materials,  by  improved  compounding 
and  processing,  and  t>y  a  better  understandii^  of  atmospheric 
conditions  during  fll^t.    (Author) 


AD-602  004 
OTS  Price  $0.60 


DlT.  2,  25 


California  Univ.,  Los  Angeles. 

OPTICAL  STUDIES  OF  THE  ATMOSPHERE. 

Final  rept..  for  1  Mar  61-29  Feb  64. 

by  Zdenek  Sekera.  Apr  64.  14p 

Contract  AF19604  8050  ProJ.  7621.  Task  762103 

AFCRL  64  366 

Unclassified  report 

Descriptors:  (*Atmosphere,  Optical  analysis),  Sky 
brightness.  Light,  Electromagnetic  waves.  Scattering. 
Absorption,  Intensity.  Polarization,  Diffusion,  Optical 
Instruments,  Theory.  Experimental  data.  Optics. 

A  balanced  program  of  experimental  and  theoretical 
investigations  of  the  problems  encountered  In  atmospheric 
optics  was  pursued.    Formal  solutions  for  the  problem  of 
radiant  energy  transfer  in  a  physically  realistic  medium 
exhibiting  both  scattering  and  true  absorption  were  obtained. 
New  instruments  to  be  used  in  the  study  of  intensity  and 
polarization  of  diffuse  skyli^t  were  designed  and  fabricated. 
Investigation  of  the  effect  of  a  turbid  layer  on  the  radiation 
emerg^ing  from  a  planetary  atmosphere  was  completed  for 
an  idealized  case.  (Author) 


AI>-602  007 
OTS  Price  $2.75 


DiT.  2.20 


RAND  Corp..  SanU  Monica,  Calif. 
TABLES  OF  COLUMNAR  AIR  MASS  BETWEEN  TWO 
POINTS  IN  THE  ATMOy^iEH.-:  \MD  IONIZATION  PRODUC- 
TION RATES  DUE  TO  DEBRIS-DECAY  GAMMA-RAYS, 
hy  E.  C.  Field,  M.  Lakatos  and  P.  TamaiUn.   Jun  64, 
126p  RM-4142 

^  Unclassified  report 

Descr^itors:    (•Air  mass  analysis.  Tables),  (•Radioactive 
decay.  Gamma  emission),  (•Radiological  contamination. 
Atmosphere),  Nuclear  explosions.  Air  Ixirst.  Fission 
products.  IcHilzatlon. 

Tables  of  the  mass  of  air  contained  in  a  column  of  atmos- 
phere of  1  sq  cm  cross-section  and  extending  between  many 
pairs  of  points  in  the  terrestial  atmosphere  are  presented. 
&)ch  a  tabulation  is  useful,  for  example,  in  the  study  of 
atmospheric  effects  due  to  various  types  of  radiation  from 
nuclear  bursts.   Extensive  tables  of  ionization  production 
rates  at  various  locations  due  to  gamma-rays  from  restricted 
regions  of  decaying  fission  debris  are  also  given.    A  variety 
of  source-field  point  geometrieb,  corresponding  to  those  in 
the  air  mass  tables,  are  used,  and  ttxree  gamma-ray  energies 
are  considered.  (Authoi) 
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AD-602  009 
OTS  Price  $2.25 


Dlv.    2.  30 


AD-602  017 
OTS  Price  $2.26 


Oiv.   2 


Texas  A.  and  M.  Univ.,  College  Station. 

RESEARCH  ON  TROPICAL  RAINFALL  PATTERNS  AND 

ASSOCIATED  MESO-SCALE  SYSTEMS. 

Quarterly  progress  rept.  no.  5,  1  Jan-30  Apr  64, 

by  John  F,  Griffiths,  Walter  K.  Henry,  and  Lester  A.  Martin. 

15  May  64,  97p   TAMU  Ref  64  15T 

Contract  DA  IAO11001B021  09,  ProJ.  311 

Unclassified  report 

Descriptors:   ('Rainfall.  Central  America).  Atmospheric 
precipitation.  Distribution,  Tropical  regions,  Statistical 
analysis.  Curve  fitting.  Graphics,  Meteorology,  Climatology. 

More  data  have  been  analyzed  for  the  normality  of  distribu- 
tion and  work  has  now  begun  on  the  presentation  of  results  in 
map  form.   The  onset  and  end  of  the  rainy  season  has  been 
investigated  for  a  number  of  stations,  the  preliminary  results 
show  pronounced  variations  over  small  distances.    The  Con- 
tingency Table  Is  used  as  a  method  to  Identify  the  areas  and 
seasons  which  the  meso-scale  systems  are  the  primary  cause 
of  the  rainfall.    This  method  enables  areas  of  less  data  to  be 
classified  into  meso-scale  or  macro-scale  activity.   A 
curve  relating  cumulative  percent  amount  rainfall  and  cumula- 
tive percent  frequency  has  been  derived  and  shown  to  be  of 
practlral  importance,  (.\uthor) 


Edgerton,  Germeshausen  and  Grier.  Inc.,  Boston,  Mass. 

OPTICAL  MEASUREMENTS  OF  NATURAL  AURORA  IN 

THE  NORTHERN  AURORAL  ZONE  FROM  AN  AIRCRAFT 

PLATFORM. 

by  W.  P.  Boquist,  W.  N.  Hall,  and  H.  E.  Underwood. 

31  Oct  63.  92p    EGG  B2651 

Contract  DA49  146XZ092 

DASA  1458 

Unclassified  report 

Descriptors:  (*Aurorae,  Measurement),  Meteorological 
phenomena.  Photographic  analysis,  Spectroscopy,  Flying 
platforms.  Satellites  (Artificial),  Polar  regions,  Photographic 
film.  Photographic  emulsions.  Instrumentation. 

An  auroral  measurements  progpram  to  study  natural  auroras 
by  photographic  and  spectroscopic  techniques  was  carried 
out.    This  program  was  performed  aboard  an  Air  Force  KC-135 
aircraft  over  Alaska.    The  flight  missions  were  scheduled  to 
coincide  with  the  passage,  overhead,  of  an  instrumented 
satellite,  designed  to  transmit  radio  frequency  signals 
throu^  the  auroras  In  order  to  study  the  transmission 
properties  of  the  auroras.    When  the  attempt  to  launch  the 
satellite  failed,  the  radio  signals  transmitted  by  a  satellite 
already  in  orbit  were  used.   In  general,  results  of  photographic 
nteasurements  were  similar  to  those  expected  from  typical 
strong  auroras  present  at  that  time  of  year.   The  photographic 
data  collected  during  six  flight  missions  show  structural 
variations  of  the  aurora  and  also  show  that  the  auroral 
phenomena  varied  significantly  from  iilsslon  to  mission.   The 
results  of  the  spectrographlc  measurements  indicate  the 
presence  of  most  of  the  bands  and  lines  generally  observed 
in  nighttime  aurora.    (Author) 


AD-602  016 
OTS  Price  $0.50 


Dlv.    2 


Naval  Applied  Science  Lab.,  Brooklyn,  N.  Y. 
A  SHIPBOARD  ICING  OBSERVATIONS  QUESTIONNAIRE  FOR 
GATHERING  AND  CORRELATING  SHIPBOARD  ICE  FORMA- 
TION AND  WEATHER  INFORMATION. 
Technical  memo.  no.  1 
^  Jul  64]  lip 

ProJ.  SF013  99  02,  Task  0537 
NASL    9300  20 

Unclassifled  report 

Descriptors:   (♦Ice  formation  Idicators.  Shipbome). 
(♦Meteorological  parameters,  fee).  Ships,  Research  program 
administration.  Weather  forecasting.  Geography,  Arctic 
Ocean,  Data  processing  systems. 

This  memorandum  reports  on  the  development  of  a 
Shipboard  Icing  Observations  Questionnaire  designed  to  be 
used  for  gathering  data  on  the  formaUon  of  Ice  aboard  ship. 
It  Is  intended  that  copies  of  this  Questionnaire  will  be 
dlstriUited  to  selected  fleet  units,  completed  by  shipboaid 
persoonel  and  forwarded  to  the  National  Weather  Record 
Center  at  Asheville,  North  Carolina,  tor  processing  together 
with  coincident  weather  data  tor  which  reporting  and 
processing  procedures  are  well  established.    The  promul- 
gation of  this  Questionnaire,  and  the  study  of  resulting 
shipboard  Ice-formaUon  data  consUtutes  one  of  two  phases  of 
this  Laboratory's  approach  to  Ice  formation  Studies.   The 
second  phase,  to  be  pursued  concurrently  with  the  first, 
consUtutes  a  laboratory  InvesUgatlon  of  Ice  formation  con- 
ducted under  various  rigidly-controlled  conditions  of 
temperature,  wind  velocity  and  precipitation  rate.   Taken  as 
a  whole,  these  studies  will  provide  the  basis  for  compiling 
Geographical  Icing  Prediction  Charts.   (Author) 


AD-602  037 
OTS  Price  $3.00 


Div.  2.  IS,  33 


Travelers  Research  Center,  Inc.,  Harlforl,  Conn. 
REGRESSION  ESTIMATION  OF  EVENT  PROBABILITIES. 
Technical  rept.  no.  1 

by  Robert  G.  Miller.    Apr  64,  157p   TRC  7411  121 
Contract  Cwbl0704 

Unclassified  report 

Descriptors:     (*Weather  forecasting.  Statistical  analysis), 
(♦Statistical  analysis,  Meteorological  parameters),  Ceilli^, 
Visibility,  Landing  fields,  Aviation  safety.  Mathematical 
prediction.  Probability,  Algebras,  Airports,  New  Jersey, 
All-weather  aviation. 

MDA  (multiple  discriminant  analysis)  has  been  found  useful 
in  predicting  the  probability  of  operationally  critical  airfield 
celling  and  visibility  conditions.   One  part  of  the  discriminant 
procedure  requires  at  the  outset  a  rather  lengthy  computation 
by  machine  to  estimate  these  probabilities.    While  the  opera- 
tional use  of  the  method  takes  much  less  effort,  the  time  need- 
ed initially  on  a  large  scale  computer  may  be  inordinate  when 
many  elements,  time  periods,  and  geographical  locations  are 
being  considered.    This  report  discusses  a  prediction  tech- 
nique, REEP  (regression  estimation  of  event  probabilities), 
which  resulted  from  attempts  to  make  MDA  more  efficient. 
Comparative  studies  between  REEP  and  MDA  are  Included 
as  well  as  other  experimentations  performed  using  the  REEP 
procechire.    Recommendations  for  future  work  on  the  tech- 
nique are  also  given.  (Author) 
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AD-602  078 
OTS  Price  $6.00 


Div.   2 


Air  Force  Cambridge  Research  Labs.,  Beidford,  Mass. 

PROJECT  FIREFLY  1962-1963. 

Environmental  research  papers, 

ed.  by  N.  W.  Rosenberg.   May  64.   43Sp 

AFCRL  64  364,  AFCRL  ERP15 

Unclassified  report 

Descriptors:   (♦Upper  atmosphere,  Anal^ls),  (♦Wind, 
Ionosphere),  Atmospheric  motion.  Explosive  materials, 
Rocket  research.  Photography,  Lumineseence,  Ionization, 
Payload,  Explosions,  High  altitude. 

A  compilation  of  papers  is  presented  repeating  the  pre- 
paration, observations,  data  reduction  and  interpretation  of 
upper  atmosphere  experiments.   The  general  objective  of 
these  experiments  is  a  study  of  the  dynamics,  transport 
processes,  state,  and  composition  of  natural  and  artificial 
perturbations  of  the  upper  atmosphere.    For  these  studies, 
techniques  are  employed  wherein  various  chemicals  are  re- 
leased In  the  upper  atmosphere  from' rocket-borne  containers. 


followed  by  observations  from  the  ground 
suiting  from  the  release.   (Author) 


(4  the  effects  re- 


AO-602  082  Div.   2 

OTS  Price  $2.25 

Army  Missile  Command,  Redstone 
JET  STREAMS  OVER  THE  USSR. 
by  Nina  A.  Stepanova.   25  Mar  64,  81p 
AMC-RA  RR-TRe4  2 


Arsenal,  HuntsvlUe,  Ala. 


Unclassified  report 


Descriptors:  (♦Jet  streams  (Meteorology),  USSR), 
Climatology,  Air  mass  analysis,  Tr<^>op«use,  Wind. 
Turbulence,  Atmospheric  temperature.  Lapse  rate. 
Atmospheric  motion.  Radiosondes,  Mapping,  Intensity, 
Dtflusioo,  Tropoqihere,  Cyclones,  Tables,  Kinetic  theory. 

Cllmatological  analysis  at  the  distribution  of  Jet  streams 
over  the  USSR  was  based  on  a  summarization  and  averaging 
al  data  on  individual  Jet  streams  collected  over  a  period. 
Russian  investigations  of  Jet  streams  were  based  mosUy 
OD  observational  daU  obtained  during  the  1950's.   A  compre- 
hensive study  at  trophospheric  Jet  streams  observed  over 
European  Russia  and  West  Siberia  was  made  by  lU.   V. 
Kurllova  and  based  on  radiosonde  data  for  1950-1954.   The 
method  c<  composite  charts  was  used  to  analyze  the  very 
changeable  positions  of  Jet  streams  over  Russia.   These 
charts  show  the  axis  of  Upper  Frontal  Zonas  for  each  month. 
The  investigation  of  such  composite  charts  for  60  months 
resulted  In  a  definition  and  outlining  of  those  areas  where  the 
Upper  Frontal  Zone,  and,  consequently,  the  Jet  streams 
were  most  frequenUy  observed. 


AD-602  107  Div.  2.  30 

OTS  Price$2.25 


Meteorology  International,  Inc.,  Monterey.Callf. 

A  TEST  OF  THE  DIAGNOSTIC-CYCLE  ROUTINE. 

Final  rept. 

by  Manfred  M.  Holl,  James  R.  Clark,  and 

1  May  64,  89p 

Contract  Cwbl0561.  ProJ.  MHO 

Uncla^tified  report 

Descriptors:  (♦Compilers.  Meteorologlcil  psrameters), 
Meteorological  satellites.  Telemetering  data.  Cloud  cover. 
Atmospheric  motion.  Air  mass  analysis .  Weather  forecasting. 
Correlation  techniques,  Programmiiv  (Computers), 
Meteorology. 


r 


land  E.  Na^. 


The  Diagnostic-Cycle  Routine  is  an  assembly  of  techniques 
which  has  been  designed  for  the  assimilation,  intercomparison, 
and  Interpretation  of  meteorological  observations  of  Interre- 
lated distributions.  Including  satellite  videograi^is.    The 
repdrt  describes  a  test  of  the  Routine  as  applied  to  a  space- 
time  region  which  is  well  documented  by  satellite  vldeographs 
and  other  data.   The  cloudiness  distributions  are  analysed, 
primarily  by  assembly  of  the  available  vldeographs ,  for  three 
map-times  defining  two  twenty-four  hour  periods.    The 
evolution  of  the  required  mass -structure  parameters  Is 
developed  for  a  selected  Isentroplc  surface;  and  the  Routine 
diagnoses  the  horizontal -velocity  evolution  and  the  three- 
dimensional  net  displacement  of  the  layer  of  parcels  for  each 
of  the  two  twenty-four  hour  periods.    The  observed  changes 
in  the  cloudiness  are  Interpreted  In  terms  of  the  diagnosed 
air-displacements. 


AD-602  117 
OTS  Price  $3.00 


Div.  2.  24,  30 


Space  Systems  Lab.,  Inc.,  Melbourne,  Tla. 

REAL  TIME  AND  DAYLIGHT  GEODETIC  STELLAR 

CAMERAS  STUDY. 

Final  rept. 

by  H.  T.  K<*n.   6  Mar  64,  179p 

Contract  AF19  628  2990.  ProJ.  7600,  Task  760006 

AFCRL  64  172 

Unclassified  report 

Descriptors:  ('Ballistic  cameras.  Astronomical  geodesies), 
(•Astronomical  geodesies,  Ballistic  cameras).  Geodesies, 
Cameras,  Optical  equipment.  Satellites  (Artificial), 
Position  finding.  Stars,  Real  time.  Data  processing  systems. 
Sky  brightness ,  Radiation  measurement  systems ,  Timining 
devices,  Ftaotogrammetry,  Experimental  data. 

An  investigation  is  made  of  observation  instruments  which 
can  be  used  as  real  time  and  daylight  geodetic  stellar 
cameras.   A  fixed  mount,  non-Image  forming,  externally 
scanning,  automatic  readout  (FNOA)  system  te  found  to  have 
the  highest  figure  of  merit.   Characteristics  of  general  signifi- 
cance are  discussed  in  detail  with  emphasis  on  detectors 
exposed  to  ambient  daylight  radiation.    Real  time  data  readout 
Is  attained  by  coupling  the  photoelectric  detectors  with  a 
timing  system.    Planes  of  sight  are  used  Instead  of  lines  of 
sight  to  derive  the  image  informations.    The  FNOA  system 
Is  outlined  In  Its  basic  concept,  and  a  description  is  given  of 
the  data  reduction  method.   Finally,  the  expected  triangulation 
accuracies  are  derived.    They  are  in  the  order  or  1  sec  of  arc 
at  nl^t  and  of  2  sec  of  arc  at  day  for  zenith  distances  of 
approximately  70  degrees.   The  limiting  factor  in  the  readout 
accuracy  is  the  shlnuner  effect  generated  by  atnaoepherlc 
turbulence.    (Author) 


AD-602  127 
OTS  Price  $0.50 


Div.  2 


Emmanuel  CoUege,  Boston,  Mass.  Research  Languaae 
Center.  ^  ^ 

A  METHOD  FOR  DETERMINING  THE  ELECTRON  DENSITY 

PROFILE  IN  THE  D-REGION  OF  THE  IONOSPHERE 

by  K.  Seraflmov  and  G.  Nestorov.   Mar  64.  14d 

E-T-R-64-24 

Contract  AF19(604)8505 

TT  64  11818 

Unclassified  rqxirt 

Metod  Opredelenlya  Profilia  Elektronnol  Plotnosti  v 
OWasti  D  loaosfery,  trans,  of  Geomagnetizm  1  Aeroaomiys 
(USSR)    1963,  V.  3.  no.  6,  p.  1059-1064r 

Descriptors:   (♦Electron  density.  Ionosphere),  (♦lonorohere. 
Electron  density),  Determination,  Numerical  methods^nd 
procedures.  Integral  equations,  Taylor's  series.  Electro- 
naj^Uc  waves.  Absorption,  Propagation,  Atinosphere, 
USSR. 


13 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


On  the  basis  of  results  measuiing  non-deviatlve  absorption 
L  sub  D  in  the  D-reglon  with  moderately  high  frequencies, 
tl*e  distribution  law  for  electron  density  can  be  determined  as 
a  function  of  altitude.    In  order  to  do  tills,  we  solve  an 
integral  equation  for  absorption  using  an  analytical  method  of 
successive  expansion  by  a  Taylor's  series.   Thus,  by  using 
the  recorded  L  sub  O  during  oblique  incidence  of  an  electro- 
magnetic wave  on  a  series  of  points,  or  by  measuring 
absorption  at  several  frequencies  in  the  Al  region,  tte  form 
of  N(z)  In  the  D-regi(Mi  can  be  determined  by  simple  methods, 
and  its  periodic  variation  can  be  controlled.   (Author) 


AD-602  140 
OTS  Price  $0.50 


Dlv.   2.  34 


Army  Electronics  Research  and  Development  [Agenc^ 

Fort  Monmouth,  N.  J. 

AN  EVALUATION  OF  TIROS  Vm  METEOROLOGICAL 

DATA  FOR  ARMY  APPUCATIONS 

by  William  J.  Richards.    Mar  64,  19p 

Task  L\0  25001A126  01 

AELRDL  TR2439 

Unclassified  report 

Descriptors:   (* Meteorological  satellites.  Aerial 
photographs),  (•Photogrammetry,  Satellites  (Artificial), 
Mapping,  Photographic  analysis.  Weather  forecasting. 
Meteorological  parameters.  Telemetering  data.  Position 
finding.  Clouds,  Storms,  Television  equipment.  Photo 
interpretatlcm.  Photographic  processing  equipment. 
Weather  communications. 

Experience  gained  with  TIROS  Vm  Automatic  Picture- 
Taking  (APT)  System  Is  described,  and  results  are 
evaluated  in  terms  of  meteorological  requirements  of  the 
field  army.   It  is  concluded  that  despite  certain  limitations 
in  the  first  experimental  version,  the  APT  system  offers  a 
valuable  addition  to  the  Army's  meteorological  facilities. 
(Author) 


AD-602  142  Dlv.  2,  25 

OTS  Price  $1.00 

Army  Electronics  Research  and  Development   Agency  , 

Fort  Monmouth,  N.  J. 

PRESSURE  CALIBRATION  OF  THE  GOETZ  AEROSOL 

SPECTROMETER, 

by  Herman  E.  Gertier.  Apr  64,  33p  , 

Task  lAO  11001B021  14 

AELRDL  TR2456 

Unclassified  report 

Descriptors:  (*Meteorological  instruments.  Spectrum 
analyzers),  ('Spectrum  analyzers.  Calibration),  (* Aerosols, 
Spectroscopy),  Centrifuges,  Sensitivity,  Pressure,  Particle 
size.  Measurement. 

The  report  discusses  and  determines  the  pressure  de- 
pendence of  the  operating  characteristics  of  the  Goetz 
Aerosol  Spectrometer.    Since  tiie  fallout  of  particles  in  the 
Goetz  centrifuge  depends  on  the  mean  free  paths  of  the  air 
molecules,  the  deposition  characteristics  of  the  aerosol 
particles  (according  to  the  Cunningham  correction  to  the 
Stokes  Law)  become  a  function  of  air  density  or  pressure. 
Calibration  runs  were  conducted  with  monodisperse  latex 
particles  of  various  sizes  in  a  pressure  chamber  simulating 
various  atmosptieric  altitudes.    The  deposition  lengths  for 
aerosol  particles  of  a  given  size  decrease  with  decreasing 
pressure.   The  smaller  the  aerosol  particles,  the  greater  is 
the  pressure  dependence  on  ttie  particle  deposition.   Correc- 
tion factors  could  be  determined  for  various  particle  sizes  in 
atmospheric  pressure.   Some  examples  of  triplication  of  these 
pressure  calibrattons  to  field  measurements  are  presented. 
(Autbor) 


AD-602  148  Dlv.  2,  IS 

OTS  Price  $0.50 

American  Meteorological  Society,  Boston,  Mass. 

CONCERNING  THE  ACCURACY  OF  DETERMINING  THE 

POSITIONS  OF  THE  TROPOPAUSE. 

b>'  Yu  N.  Bolkonskll.   Dec  63,  6p   AmMetSoc  T-R-421 

C<wtract  AF19  604  6113 

TT  64  11820 

Unclassified  report 

O  locbnosti  Opredeleniya  Polozheolya  Tropopauzy, 
trans,  of  Problemy  ArktUd  (USSR)  1958,  no.  3,  p.  109-110. 

Descriptors:     (•Tropopause,  Determination),  Errors, 
Height  finding.  Atmosphere,  Radiosondes,  Data,  USSR. 

Determination  of  the  variation  cd  the  height  of  the  tropo- 
pause on  the  basis  of  radiosonde  data  inevitably  involves 
random  errors.   A  method  for  determining  the  magnitude 
of  these  random  errors  was  developed. 


AD-602  161 
OTS  Price  $0.50 


Dlv.  2,  8 
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Naval  Research  Lab.,  Washington,  D.  C. 

PERIODIC  VARIATIONS  OF  THE  TEMPERATURE  AND 

WATER  CURRENTS  IN  THE  TONGUE  OF  THE  OCEAN, 

BAHAMAS. 

Interim  rept., 

by  Daniel  Friedman.   8  Jun  64,  12p 

NRL  6093 

Unclassified  report 

Descriptors:     (*Ocean  currents,  Analysis),  (*Sea  water, 
temperature).  Periodic  variaUons,  Thermometers.  Elec- 
tronic equipment.  Thermistors.  Salinity,  Data,  Oscillators, 
Capacitors.  Coaxial  cables,  Sound,  Bahama  Islands. 

A  preliminary  study  was  made  of  the  cyclic  variations  of 
ten^ierature  and  current  direction  at  a  fixed  location  in  the 
Tongue  of  the  Ocean,  Bahamas,  for  a  time  period  of  27  hours. 
An  electronic  thermometer  and  a  novel  current  direction 
meter  were  developed  for  this  project.   The  thermometer  was 
essentially  an  RC  phase-shift  oscillator  using  thermistors  as 
the  sensiUve  element  controlling  the  output  frequency.    To 
obtain  current  directions  a  similar  oscillator  was  used 
Incorporating  a  capacitor  unit  controlling  the  output  frequency. 
A  magnet  oriented  part  of  the  capacitor  with  the  earth's  field, 
and  the  capacitance  varied  when  capacitor  plates  were  rotated 
by  the  external  vane.   The  current  had  a  cyclic  variation  of 
about  180  degrees  with  a  Ume  period  of  about  9-1/2  minutes. 
The  temperature  had  short-time  fluctuations  with  about  the 
same  Ume  period  and  had  long-time  fluctuations  with  a  time 
period  of  about  2  hours.    (Longer  time  periods  were  also 
indicated.)    Of  significance  to  the  study  of  sound  propagation 
is  the  finding  that  the  phases  of  the  periodic  temperature 
fluctuations  varrted  at  different  depths.  (Author)  ^ 

AD-602  180  Dlv.  2,  25 

OTS  Price  $0.50 

American  Meteorological  Society,  Boston.  Mass. 

RESULTS  OF  OBSERVATIONS  OF  MARS, 

by  Yu.  N.  Upskli.    Feb  64,  8p   AmMetSoc  T-R-427 

Contract  AF19  628  3880 

TT  64  11822 

Unclassified  report 

Rezul'taty  Nablyudenll  Mars,  trans,  at  Priroda  (USSSQ 
1957,  V.  46,  no.  4,  p.  105-104. 

Descriptors:  (•Mars,  Astronomical  data).  Planetary 
atmo^heres.  Infrared  spectroscopy.  Electrophotography, 
Optical  properties,  ExtratarreatrUl  topography.  Albedo 
(Astrooomy),  Water,  USSR, 


ASTRONOB^,   GEOPHYSICS  AND  GEOCHIAPHY  -  Division  2 


taformation  on  the  observations  of  Mars  made  at  Soviet 
observatories  during  the  opposition  of  1956  is  presented. 
Photographs  and  spectrograms  of  individual  portions  of  the 
•uifaoe  of  Mars  taken  at  many  observatories  ttirough  various 
llffM  filters  and  polarimetric  and  mlcrometric  measurements 
are  discussed.   Infrared  photographs  of  Mars  were  obtained 
with  an  image  translator.   Numerous  images  of  the  planet  were 
made  In  total  light  and  through  filters.   Special  electrophotom- 
«t«rs  were  used  to  compare  the  brightness  of  various  portions 
of  Mars  in  different  spectral  regions. 


AD-602  183 
OTS  Price  $0.50 


DlT.  a 


American  Meteorological  Society.  Boston,  Mass. 

SOME  PROPERTIES  OF  THE  MARTIAN  ATMOSPHERE 

INDICATED  BY  SPECTROPHOTOMETRIC  OBSERVATIONS 

OF  1956, 

by  N.  A.  Kozyrev.    Mar  64,  lOp   AmMetSdO  T-R-429 

Cootraot  AF19  628  3880 

TT  64  11826 

Unclassified  report 

O  Nekotorykh  Svoistvakh  Atmosf ery  MaraU  po 
Spektrofotometricheskim  Nablyudenlyam  1956  Goda,  trans. 
of  Akademiya  Nauk  SS8R.  Krymskaya  Asttofizlcheskaya 
Obeervatoriya.  Izvestiya,  1958,  v.  18,  p.  61-65. 

Descriptors:  (*Mar8,  Atmosphere)  PlanHary  atmospheres. 
Optical  properties.  Spectrographlc  cameras.  Spectrophotom- 
eters, Extraterrestrial  topography.  Optical  analysis,  USSR, 
Astrophysics. 


In  1956.  the  contrast  cf  the  surface  details  of  Mars 
decreased  sharply,  while  the  general  color  of  the  planet 
changed  but  little.   It  is  c<»cluded  that  the  atmosphere  became 
turUd  only  in  the  lowest  layers  and  that  no  essential  changes 
took  place  in  the  general  optical  properties  of  the  atmosphere 
Itself.   Spectrograms  of  the  polar  cap,  made  in  the  second 
half  of  September  and  early  October,  showed  it  to  be  an 
atmospheric  formation  resulting  from  the  condensation 
of  the  particles  which  cause  normal  scattering  In  the  upper 
layers  cf  the  Martian  atmosphere.   (Author) 


AD-602  189 
OTS  Price  $0.50 


Dlv.   2.25 


American  Meteorological  Society.  Boston.  Mass. 
CLIMATIC  CHANGE  AND  CUMATE  CONTROL, 
by  M.  L  Budyko.   Apr  64,  lOp  AmMetSoc  T-R-436 
Contract  AF19  628  3880 
TT  64  11839 

Unclassified  report 

Izmenenle  KUmata  1  Putl  Ego  Preobrazoranlya,  trans,  of 
Akademiya  Nauk  SSSR.   Vestnlk,  1962  v.  3u  ne»  7.  p.  33-37. 

DescrUtors:  (•Climatology.  Theory),  Atmosphere,  Earth. 
Thermal  properties.  Control,  Artificial  precipitation. 
Glaciers,  loe  islands.  Meteorology,  US^. 

The  heat  balance  method  together  with  certain  other 
methods  of  theoretical  climatology  for  investigating  the  laws 
cf  natural  climatic  changes  and  for  determining  the  possibility 
of  oontroUlng  such  changes  is  discussed. 


AD-602  192  DlT.   2.  25 

OTS  Price  $0.50 


American  Meteorological  Society,  Boston^  Mass. 
CONTROL  OF  METEOROLOGICAL  PROCESSES, 
by  A.  M.  Gusev.  Apr  64.  6p  AmMetSoc  t-R-438 
Contract  AF19  628  3880 
TT  64  11833 


Unclassified  report 


Voprosy  Vozdeistviya  na  Meteorologicheskie  Protsessy, 
trans,  of  Akademiya  Nauk  SSSR.   Vestnlk,  1962  fv.  321  no.  11, 
p.  135-136.  "^        ^ 

Descriptors:   ('Meteorological  parameters,  Control), 
Symposia,  Reports,  Theory.  Climatology,  Meteorolo^, 
Ice.  Thermodynamics,  USSR. 

A  conference  held  in  Leningrad  on  11-13  June  |196^  was 
devoted  to  problems  of  controlling  climate.   Sixteen  reports, 
which  may  be  divided  arbitrarily  into  three  groups,  were 
delivered  on  individual  aspects  of  the  problem.   The  first 
group  treated  problems  of  modifying  weather,  clouds,  pre- 
cipitation, and  other  small-scale  processes.   The  second 
group  of  reports  was  devoted  to  the  main  plan  of  controlling 
the  climate  of  a  considerable  part  of  the  northern  hemisphere 
by  acting  on  the  ice  of  the  Arctic  basin.   The  third  group  of 
reports  was  devoted  to  individual  aspects  of  the  general 
problem  of  climatic  modification. 


AD-602  193 
OTS  Price  $0.50 


Dlv.  2,  25 


American  Meteorological  Society,  Boston.  Mass. 
PREUMINARY  RESULTS  OF  OBSERVATIONS  OF  MARS, 
by  N.  P.  Barabashov.    Feb  64,  lOp   AmMetSoc  T-R-426 
Contract  AF19  628  3880 
TT  64  11834 

Unclassified  report 

Predvaritel'nye  Rezul'taty  Nablyudenll  Marsa,  trans,  of 
Akademiya  Nauk  SSSR.  Vestnlk,  1957   v.  27   no.  5,  p.  34-36. 

Descriptors:  (*Mars,  Astronomical  data).  Planets, 
Extraterrestrial  topography.  Planetary  atmospheres. 
Optical  properties.  Optical  analysis,  USSR,  Astrophysics, 
lu&ared  spectroscopy. 

The  observation  period  covered  nearly  5  months  in  1956. 
The  atmosphere  and  surface  of  Mars  were  studied  Intensively 
with  various  astronomical  instruments.  On  3  to  4  December 
1956,  a  conference  was  held,  at  which  the  participants  in  the 
observations  reported  on  their  investigations  and  discussed  a 
number  of  (;piestlons  connected  with  processing  the  results. 


AD-602  194 
OTS  Price  $1.00 


Dlv.  2 


American  Meteorological  Society,  Boston,  Mass. 
INVESTIGATION  OF  VARIOUS  FORMATIONS  ON  MARS,, 
by  N.  P.  Barabashov.    Feb  64,  3^   AmMetSoc  T-R-424 
Contract  AF19  628  3880 
TT  64  11836 

Unclassified  report 

Ob  Issledovanli  Razllchnykh  ObrazovanU  na  Marse,  trans, 
of  Astronomicheskii  Zhumal  (USSR)  1952.  v.  29,  no.  5, 
p.  538-555. 

Descriptors:  (*Mars,  Physical  properties).  Astrophysics, 
Planets,  Extraterrestrial  topography.  Planetary  atmospheres. 
Color,  Albedo  (Astronomy),  Astronomical  data.  Photographs, 
Visual  inspection,  USSR. 

The  following  aspects  are  discussed:   the  surface  structure 
of  Mars  and  the  colors  and  color  variations  of  the  Martian 
continent,  seas  and  canals;  the  color  and  color  variations  of 
the  polar  caps  (albedo  in  different  spectral  regions);  the 
variations  of  the  size  and  darkness  of  certain  spots  on  the 
planet's  surface  that  comprise  vast  moistened  continental 
regtons;  the  different  types  of  bright  regions  on  the  surface  and 
in  the  atmosphere:  the  variations  of  atmospheric  transparency; 
and  the  variation  and  degree  of  polarization  of  the  different 
formations  on  the  planet. 
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AD-602  195 
OTS  Price  $0.50 


Div.  2 


American  Meteorological  Society.  Boston,  Mass. 
SOME  MEANS  OF  CONTROLLED  CLIMATE, 
by  M.  I.  Budyko.    Apr  64,  14p   AmMetSoc  T-R-435 
Contract  AF19  628  3880 
TT  64  11836 

Unclassified  report 

Nekotorye  Puti  Vozdeistviya  no  Klimat,  trans,  of 
Meteorologiiya  i  Gidrologiya  (USSR)  1962,  no.  2,  p.  3-8. 

Descriptors:  (•Climatology,  Theory),  Meteorological 
parameters.  Control,  Geophysics,  Thermodynamics, 
Nuclear  energy.  Artificial  precipitation.  Ice,  Meteorology, 
USSR. 

Among  the  possible  climate-control  methods  disctissed  are: 
Atomic  energy,  artificial  precipitation;  destruction  of  the  polar 
ice,  and  reduction  of  the  evaporation  rate  by  a  monomolecular 
film. 


AD-602  196 
OTS  Price  $2.25 


Div.  2 


American  Meteorological  Society,  Boston,  Mass. 
THE  BOTTOM  RELIEF  OF  THE  BERING  SEA. 
by  G.  B.  Udintsev,  I.  B.  Boichenko,  and  V.  F.  Kanaev. 
Sep  63,  64p  AmMetSoc  T-R-393. 
Contract  AF19  604  6113 
TT  64  11837 

Unclassified  report 

Rel'ef  Dna  Beringova  Morya,  trans,  of  Akademiya  Nauk 
SaBR.  Institut  Okeanologii.   Trudy,  1959,  v.  29.  p.  17-64. 

Descriptors:  (*Ocean  bottom  topography,  Bering  Sea), 
(•Bering  Sea,  Ocean  bottom  topography),  Marine  geology, 
Hydrographic  surveying,  Oceanographlc  data.  Maps, 
Scientific  organizations,  Oceanology,  Reviews,  L'SSR. 

The  Bering  Sea  is  a  deep-water  sea  with  a  maximum  depth 
of  4420  m  in  Kamchatskiy  Proliv  and  somewhat  lesser  depths 
(4151  and  4096  m,  as  far  as  is  known)  in  the  deep  trou^  of 
the  sea.    The  Bering  Sea  is  much  deeper  than  the  shallow  seas 
along  the  continental  shelf.    This  is  the  deepest  sea  in  the  Far 
East;  its  maximum  depth  is  751  m  greater  than  the  corre- 
sponding depth  of  the  Sea  of  Japan  (3669  m)  and  1046  m 
greater  than  that  of  the  Sea  of  Okhotsk  (3370m0.   in  the  region 
north  of  Kamchatskiy  I>roliv,  the  bottom  rises  in  the  form  of 
a  sill,  whose  depth  does  not  exceed  3589  m.    The  main  feature 
of  the  Bering  Sea  is  its  division  into  two  distinct  pai-ts:  a 
vast  shallow  water  area  with  depths  less  than  200  m  and  a 
deep  basin  with  depths  greater  than  3000  m. 


AD-602  202 
OTS  Price  $0.50 


Div.  2 


Descriptors:  (*Mar8.  Optical  properties).  Planets,  Planetary 
atmosphere,  Extraterrestrial  topography,  Color,  Solar 
spectrum.  Optical  analysis.  Astrophysics.  USSR,  Theory. 

A  rebuttal  to  N.  A.  Kozyrev's  basic  conclusion  that  the  red 
color  of  Mars  is  determined  solely  by  the  properties  of  Its 
atmosphere. 

AD-602  251    Div.    2 
OTS  Price  $2.60 

Minnesota  Univ.,  Minneapolis.   School  of  Physics. 
THE  RELATIVE  ABUNDANCES  OF  ENERGETIC  HYDRO- 
GEN ISOTOPES  PRODUCED  IN  SOLAR  FLARES, 
by  C.  J.  Waddington  and  P.  S.  Freier.   Jun  64,  24p  CR-71 
Contract  Nonr710  60 

Unclassified  report 

Descriptors:    (*Solar  flares.  Hydrogen),  (♦Solar  radiation. 
Charged  particles),  (•Hydrogen,  Solar  flares).  Solar  distur- 
bances. Isotopes,  Protons,  Deuterons.  Tritons,  Helium, 
Alpha  particles.  Photographic  emulsions.  Balloons,  Terres- 
trial magnetism. 

The  relative  atundances  of  protons,  deuterons  and  tritons 
were  studied  in  photographic  nuclear  emulsions  flown  during 
the  July  18th,  1961  solar  flare  event.   These  emulsions  were 
exposed  at  a  time  and  locality  where  there  was  a  geomagnetic 
threshold  and  the  consequent  enrichment  of  the  abundance 
ratios  was  used  to  reduce  the  abundance  limits  to  lower  values 
than  those  previously  quoted.    By  including  the  results  of  pre- 
vious alpha-particle  measurements  in  these  emulsions,  the 
relative  abundances  of  solar  produced  HI,  H2,  H3  and  He 
above  a  given  rigidity  at  this  time  were  determined.   The 
consequences  of  these  observations  are  briefly  discussed. 
(Author) 


American  Meteorological  Society.  Boston.  Mass. 
CONCERNING  N.  A.  KOZYREV'S  ARTICLE  'EXPLANA- 
TION OF  THE  COLOR  OF  MARS  BY  THE  SPECTRAL 
PROPERTIES  OF  ITS  ATMOSPHERE', 
by  G.  A.  Tikbov.    Mar  64,  8p   AmMetSoc  T-R-423 
Contract  AF19  628  3880 
TT  64  11838 

Unclassified  report 

Po  Povodu  Stat'i  N.  A.  Kozjrreva  'Ob'yasnenie  Tsveta 
Marsa  Spektral'nymi  Svoistvaml  Ego  Atmosfery,  trans,  cf 
Akademiya  Nauk  SSSR.  Krymskaya  Astrofizicheskaya 
Observatorlya.   Izvestlya,  1956,  v.  16,  p.  159-161. 


AD-602  273 
OTS  Price  $5.00 


Div.  2,12 


Inter-range  Instrumentation  Group,  White  Sands 

Missila  Range,  N.  Mex. 

INITL\TION  OF  THE  METEOROLOGICAL  ROCKET 

NETWORK. 

Aug  61,  rev.,  322p 

IRIG  105  60 

Unclassified  report 

Descriptors:  (*Meteorological  instruments.  Sounding 
rockets).  (♦Sounding  rockets.  Launching  sites),  Radiosondes. 
Telemeter  systems.  Data  processing  systems.  Atmosphere, 
Acoustics,  Density,  Wind. 

Contents:   meteorological  rocket  network  stations; 
meteorological  rockets  (Areas,  Loki);  meteorological  rocket 
sensors  and  telemetry;  (wind  sensors,  rocket  telemetry 
package,   Robin  falling  sphere,  Loki-Hasp  rocket-sonde. 
rocket-type  ranging  and  telemetry  system,  telemetered 
performance  data,  atmospheric  effects),  naeteorological 
rocket  data  processing;  meteorological  rocket  data  application; 
(acoustics  of  the  mesosphere,  density,  dynamics  of  the  upper 
atmosphere  and  its  energy  unbalance,  absorption  method  for 
measuring  atmospheric  density). 


AD-602  289 
OTS  Price  $0.50 


Div.  2,  25 
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Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 
EFFECT  OF  ULTRASONICS  ON  LIMNOIUA, 
by  Harry  Hochman.   3  Apr  64,  14p 
NCEL  N  590 

Unclassified  report 


ASTRONO 


M^, 


GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


Descriptors:   (^Marine  borers,  UItrasonl<;  radiation), 
Sound  transmission.  Underwater  sound.  Marine  biology, 
Ac^atlc  animals.  Transducers,  Oscilloscopes,  Voltmeters. 
High  frequency.  Power  amplifiers,  Intensity.  Velocity, 
Acceleration,  Pressure,  Pest  control.  Wood. 

The  effects  of  ultrasonic  vibrations  on  marine  borers  was 
investigated.    A  cursory  examination  of  the  effects  of  these 
vibrations  on  the  test  animal,  Limnoria  tripunctate,  at  two 
frequency  ranges  revealed  that  (a)  the  test  animals  were 
killed  In  the  40  kc  range  when  they  were  close  to  the  trans- 
ducer. i.e..  at  high  energy  levels  and  (b)  the  350-400  kc 
range,  whose  half  wavelength  was  of  ttke  sa^ne  order  of  mag- 
nitude as  the  test  animal,  was  much  less  effective.   The 
rate  of  loss  of  effectiveness  with  distance  from  the  trans- 
ducer, even  at  40  kc.  was  so  great  that  the  use  of  ultrasonics 
to  control  marine  borers  would  require  tremendous  amounts 
of  power  and  would  be  uneconomical  when  compared  with 
other  methods  of  wood  preservation.  (Author) 


AD-602  293 
OTS  Price  $0.75 


Div.  2,  6.  8 


Naval  Research  Lab.,  Washington.  D.  C. 
OCEAN  WAVE  PROFILING  RADAR  SYSTE^ 
by  C.  W.  Morrow.    21  Apr  64,  30p 
Pro].  RFOOl  02  41  4004 
NRL6052 


Descriptors:  (*Terrestr{al  magnetism,  Rock  (Geology)), 
(♦Rock  (Geology).  Terrestrial  magnetism),  (•Geology, 
Petrology).  Mineralogy,  Structural  geology.  Geologic  age 
determination.  Geochemistry,  Sedimentation,  Rivers. 

A  section  of  the  Western  Cascade  series  of  Tertiary 
volcanics  with  anomalous  remanent  magnetization  directions 
was  sampled.    Five  anomalous  flows  and  three  stable  flows  are 
studied  In  detail.   The  direction  and  Intensity  of  the  natural 
remanent  magnetization  (NRM)  is  measured  before  and  after 
demagnetization  experiments.     The  direction  of  the  NRM 
vectors  in  the  anomalous  flows  is  almost  horozontal  In  contrast 
to  the  usual  sixty  degree  magnetic  inclinations  of  the  adja- 
cent stable  flows.    The  declinations  of  contiguous  anomalous 
flows  alternate  between  approximately  twenty  and  two  hundred 
degrees.   The  declinations,  plus  or  minus  180  degrees,  are 
consistent  with  the  series  as  a  whole.   A  study  of  the 
mineralogy  shows  that  all  the  anomalous  flows  are  slightly 
altered  (propylitized)  and  that  four  of  the  five  flows  have  a 
well-developed  flow  structure.    Different  mineral  parameters 
were  examined  and  plotted  against  variations  in  the  magnetic 
properties  of  the  flows,  but  the  exact  mechanism  of  the 
formation  of  the  anomalous  magnetic  directions  remains 
unknown.    (Author) 


Unclassified  r^mrt 


Descriptors:  (*Ocean  waves,  Measurement),  (*Radar 
equipment,  Range  finding^,  (♦Radar  scanning.  Ocean  waves). 
Airborne.  Oceans,  Surface  properties.  Mapping.  Feasibility 
studies. 

An  airborne  oceanographlc  sensor,  using  al  yrecise  radar- 
ranging  technique,  is  used  for  high-speed  profile  mapping 
of  the  ocean  wave  structure.   The  instantaneous  distance  to 
a  spot  on  the  ocean  surface  contour  directly  beneath  a  low- 
altitude  level-flying  aircraft  is  continuously  recorded  on  a 
roll  chart.   This  record  portrays  a  laterally  compressed 
cross  section  of  the  ocean  surface  along  the  flight  track. 
Frequency  modulation  of  a  cw  microwave  source  is  used  to 
obtain  a  measure  of  transmission  delay  by  phase  comparison 
cf  the  demodulated  return  with  the  modulating  reference 
signal.   The  use  of  microwaves  is  necessary  to  develop  a 
narrow  vertical  beam,  from  a  convenient  site  aircraft 
antenna,  in  order  to  short-range  spot- illuminate  and  resolve 
the  fine  structure  in  each  ocean  wave  as  the  profile  Is  fol- 
lowed.  Wave  heights  may  be  resolved  to  leas  than  6  inches, 
over  a  dynamic  range  up  to  50  feet,  by  making  the  radar- 
illuminated  spot  sufficiently  small  and  the  transmission 
bandwidth  sufficiently  large.    Multi-path  interference 
between  reflecting  wave  facets  within  the  beam  may  seriously 
distort  the  phase  coherence  of  the  side  fre<|uencies  in  an 
imsmoothed  FM  ranging  system  unless  this  distortion  is 
minimized  by  the  transmission  of  a  diverse  spectral  band- 
width.   The  equipment  thus  uses  a  sinusoidal  FM  ou^ut  over 
a  4-percent  spectral  bandwidth  centered  at  9400  Mc  to  over- 
come this  effect  and  to  obtain  the  resolution  necessary  to 
prove  the  princip|^.    Flight  tests  over  various  sea  states 
experimentally  verified  the  feasibility  of  the  system  and 
helped  to  establish  design  parameters  for  future  equipment. 
(Author) 


AD-602  294 
OTS  Price  $1.50 


Div.2 


Stanford  Univ..  Calif. 

ANOMALOUS  REMANENT  MAGNETIZATt<>N  OF  SOME 

KLAMATH  RIVER  ANDESITES. 

Final  rept.,  pt.  1, 

l^  Donald  F.  Heinrlchs.   Jan  64,  60p 

Contract  AF19  604  8043,  Pro].  8623.Task 

AFCRL  64-97  1 

Uncla44tfied  report 


6162301 


AD-602  296 
OTS  Price  $3.00 


Div.    2.  25 


Geophysical  Inst.,  Univ.  of  Alaska,  College. 

AN  INVESTIGATION  OF  SOLAR  INDUCED  PHENOMENA 

AT  MAGNETICALLY  CONJUGATE  POINTS,  PART  1 

(CHAPTERS  I-m). 

Final  rept.,  pt.  1 

by  Eugene  M.  Wescott  and  Keith  B.  Mather,   May  34.  186p 

UAG  R146  PI 

Contract  AF19  628  2779.  DASA  ProJ.  8653 

AFCRL  64  274 

Unclassified  report 

Descriptors:  (♦Terrestrial  magnetism.  Solar  radiation). 
(♦Solar  radiation.  Terrestrial  magnetism).  Geophysics. 
Earth,  Magnetic  fields.  Diurnal  variations.  Oscillation, 
Atmospheric  electricity,  Aurorae,  Cosmic  rays.  Absorption. 
Ionosphere.  Solar  wind. 

The  results  of  a  comprensive  study  of  a  solar  induced 
geophysical  phenomena  at  pairs  of  stations  linked  by  a 
magnetic  field  line  are  presented.   Studies  have  established 
that  magnetic  variations  (except  S  sub  q),  telluric  currents, 
ionospheric  absorption,  visual  auroras.  VLF  and  ELF  emis- 
sions and  auroral  X-rays  occur  in  similar  manner  in  conju- 
gate areas- -in  time,  form  and  amplitude.   The  variations  of 
the  magnetic  field  were  the  most  thoroughly  studied  phenom- 
ena.  It  was  found  that  auroral  zone  electrojets  occur  in 
conjugate  patterns,  and  that  a  conjugate  area,  elongated  in 
geoniagnetic  latitude,  can  be  defined  by  comparisons  of  mag- 
netic records.   This  conjugate  area  appears  to  move  in  time, 
as  the  electrojets  depart  somewhat  from  conjugate  patterns. 
The  magnetic  variations  at  mid  and  low  latitude  due  to  the 
return  current  paths  of  the  electrojets  are  conjugate  to  ap- 
proximately the  same  degree  as  the  'primary'  auroral  zone 
activity.   At  very  high  latitudes  there  is  a  diurnal  variation 
in  the  degree  of  correlation  at  conjugate  points — probably 
due  to  the  distortion  of  the  magnetic  field  by  the  solar  wind. 
(Author) 


AD-602  297 
OTS  Price  $3.00 


Div.  2.  25 
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Geophysical  Inst.,  Univ.  of  Alaska,  College. 

AN  INVESTIGATION  OF  SOLAR  INDUCED  PHENOMENA 

AT  MAGNETICALLY  CONJUGATE  POINTS.  PART  2 

(CHAPTERS  IV-IX). 

Final  rept..  pt.  2, 


Division  2  -  ASTRONOMY,    GEOPHYSICS  AND  GEOGRAPHY 


CHEMICAL  WARFi 


by  Eugene  M.  Wescott  and  Keith  B.  Mather.    May  64.  ITSp 

UAG  R146  P2 

Contract  AF19  628  2779,  OASA  ProJ.  8653 

AFCRL  64  274 

Unclassified  report 

Descriptors:   (•Terrestrial  magnetism.  Solar  radiation), 
(♦Solar  radiation.  Terrestrial  magnetism).  Geophysics, 
Earth,  Magnetic  fields.  Electric  fields.  Electric  currents. 
Diurnal  variations,  OscillaUon.  Aurorae.  Atmospheric 
electricity.  Cosmic  rays.  Absorption,  lono^bere. 

Contents: 

Conjugacy  of  telluric  currents 
Conlugacy  of  visual  auroras 
Conjugacy  at  ionospheric  absorption 
Conjugacy  of  radio  auroras  at  50-55  mc/a 


AD-602  300 
OTS  Price  $2.25 


Div.  2.  20 


Washington  Univ..  Seattle. 

OROGRAPHIC  DEFORMATION  OF  WIND  FLOW. 

Final  rept.,  1  May  62-30  Sep  63, 

by  K.  J.  K.  Buettner,  G.  Maykut,  J.  Turner,  and  J.  Zinunerman. 

May  64.  88p 

Contract  DA36  039sc89118.  Pro).  1A011001B02101 

Unclassified  report 


Descriptors:  ('Mountains.  Atmospheric  motion),  (Wind, 
Mountains),  Meteorological  parameters.  Terrain,  Zinc 
compounds.  Sulfides,  Tracer  studies.  Wind-direction 
indicators.  Theodolites,  Simulation.  Hadloactlve  fallout. 
Numerical  analysis. 

As  an  initial  step  In  the  study  of  fallout  over  nwuntainous 
terrain,  a  ridge  station  was  instrumented  in  the  Ipsut  Pass 
area  <rf  Mount  Rainier  National  Park,  Washington.    Here 
tracer  particles  of  zinc  sulfide  were  released  and  collected 
during  periods  of  weak  and  ntedlum  strength  winds.    The 
chemical  used  is  fluorescent  and  numbers  may  be  counted 
by  microscopic  examlnatlon.but  a  faster  and  more  accurate 
method  was  to  bombard  samples  with  alpha-rays  and  count 
the  resulting  scintillations.    The  wind  field  was  studied  by 
means  of  plbals  and  double  theodolite  techniques.    In  additioo 
to  studies  made  in  the  field,  a  numerical  experiment  to  deter- 
mine the  field  of  concentration  from  a  point  or  line  source, 
was  also  undertaken.   A  large  scale,  two-dimensional  study 
over  a  nxiuntain  range,  along  with  smaller  scale,  three- 
dimensional  lee  side  studies,  was  made.    The  basic  diffusion 
equation  was  used  to  describe  the  mechanisms  of  advection 
and  diffusion;  additional  terms  were  then  Included  to  account 
for  gravitational  settling  and  washout  by  rain.    (Author) 
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3.   CHEMICAL  WARFARE 
EQUIPlylENT  AND  MATERIALS 


AD-601  717  DlT.    3,  4,  16 

OTS  Price  $0.50 


Royal  Veterinary  and  Agricultural  Coll.,  Co|Mnhagen 

(Denmark). 

FORMULATION  OF  STABLE  SOLUTIONS  01"  rM3-'.. 

I'Vnal  technical  rept.,  1  Mar  63-1  Mar  64 

by  Sv.  Dalgaard-Mlkkelsen.  1  Mar  64.  18p 

Coatraot  DA91  691BUCa837 

UnclaiBsified  n}p:>rt 

Descriptors:  (*OximeB.  Solutions),  (*Solutlcms,  Stability), 
Drugs,  Purification.  Decomposition,  pH,  Chsmlcal  analysis, 
Blolo^al  assay,  Chollnesterase,  Chemical  warfare  agents, 
Inhibition. 


Stable  water  solutions  of  TMB-4.  C12  can  be  formulated  by 
sterilization  by  heating  at  120C  for  20  min.,  and  by  aseptic 
preparation  with  addition  of  preservatives.   Oecomposltion 
of  TMB-4  with  loss  of  the  ChE-reactivatlig  a«  •ivity  takes 
place  when  pH  of  the  solutions  by  addition  of  alkali  is 
brought  to  6-7.    For  the  therapeutical  use  it  might  be  desir- 
able to  bring  the  pH  of  the  injection  solution  as  close  to  that 
of  the  biological  fluids  as  possible.    However,  as  pH  of  water 
solutions  of  TMB-4,  C12  is  3-4  dependent  on  concentration, 
and  the  optimom  stability  is  obtained  within  this  pH  range 
It  seems  practical  to  moke  the  formulations  solely  as  water 
solutions  wlthojt  addition  of  alkali.    As  heatit«  at  120C  for 
20  min.  has  only  a  negligible  decompository  effect  on  TMB-4 
In  water  solutions  at  pH  3-4  this  sterilizatloa  process  would 
be  preferable.   (Author) 


AD-601  919 
OTS  Price  $2.76 


DiT.  3,  13,  18 


Llttoo  Systems,  Inc.,  St.  Paul,  Minn. 

COLLECTIVE  PROTECTION  FOR  COMBAtlFffiLD 

STRUCTURES. 

Bimonthly  progress  rept.  no.  5,  1  Mar-30  A^  64. 

by  M.  I.  Landsberg.    20  May  64,  136p    LSI  2673 

Contract  DA18  108AMC214A.  ProJ.  52405 

Unclassified  report 

Descriptors:     (•Shelters,  Safety),  ('Armed  forces 
research.  Biological  warfare).  (•Biological  warfare  agents, 
Decontamination),  (•Compressors,  Environmental  tests), 
Countermeasures,  Materials,  Protective  coverings.  Air, 
Purification.  Gas  filters.  Ventilation,  Lamjlpates.  Evapora- 
tors.  Contamination. 


Lamrinat 


capable  of  meeting  shock  and  vibration  requirements.  Another 
area  of  emphasis  was  challenging  of  the  collective  protective 
kit  (for  the  GP  medium  tent)  with  B  and  C  simulants.   Consider- 
able information  is  being  accumulated  on  the  level  of  contami- 
nation in  the  airlock  and  liner  when  the  Integrity  of  the  system 
is  broken  by  people  entering  and  leaving,  and  regarding  the 
Influence  of  decontamination  procedures  on  liner  cleanliness. 
Other  areas  investigated  were:  modification  of  linear  design 
to  Incorporate  a  load-bearing  catenary  system  (in  lieu  of  the 
present  patches)  to  Improve  the  suspension  system;  evaluation 
at  a  reflectorized  air-gap  liner  in  order  to  reduce  wel^t  and 
cubage;  ordering  of  major  components  for  the  60-cycle  multi- 
ple-component environmental  control  system  (ECS)  package 
and  400-cycle  single  ECS  package;  evaluation  of  a  variety  of 
airlock  doors  to  permit  selection  of  c^timum  material  and 
method  of  closure.  (Author) 


During  this  period,  the  modified  60-cycle  compressor  was 
impacted  with  a  15-g'load  on  each  of  its  three  planes,  with  no 
apparent  damage.   Subsequently,  capacity  teats  were  run  for 
22-1/2  hours,  revealing  no  deficiencies.    As  a  final  check,  the 
compressor  was  opened  by  the  manufacturer  who  found  no  more 
than  normal  wear.   Thus,  it  appears  that  the  compressor  is 


AD-602  008 
OTS  Price  $0.50 


Div.   3 


Aerojet -General  Corp.,  Downey,  Calif. 

AGENT  PROTOTYPE  MUNITION  DISSEMINATION  SYSTEMS. 

Progress  rept.  for  Mar-May  64, 

by  R.  L.  MacLean.  P.  A.  O'Donovan,  and  H.  E.  Wolfe. 

25  Jun  64,  18p   AGC  0843  01  OIQP 

Ck»tract  DA18  035AMC117A 

Unclassified  report 

Descriptors:   (*Chemical  warfare  agents.  Test  facilities), 
(•Explosive  materials.  Mixtures),  CS  agents,  RDX,  Design, 
Laboratories,  Atomization,  Temperature,  Waxes,  Organic 
materials.  Crystal  growth.  Aromatic  compounds,  Acids 
(Excluding  amino). 

The  work  performed  to  date  under  the  contract  included 
efforts  in  the  following  areas:    (a)    Monitoring  of  the  design 
of  test  facility  which  is  being  designed  and  built  with  corporate 
funds  for  use  In  performance  of  the  contract.    (2)   Studies 
of  Intimate  mixes  of  high  explosives  and  agents.    (3)    Produc- 
tion of  small  spherical  particles  of  solid  agents. 


AD-602  097 
OTS  PHce  $0.75 


Div.   3,  10,  22 


Oklahoma  Univ.  Research  Inst.,  Norman. 

NEW  CONCEPTS  FOR  FLAME  WEAPONS. 

Progress  rept.  no.  1,  11  Mar-15  Jun  64 

by  J.  D.  Palmer  and  C.  M.  Sllepoevich.    19  Jun  64.  29p 

Contract  DA18  03SAMC116A,  ProJ.  1454 

Unclassified  report 

Descriptors:   ('Flame  warfare.  Scientific  research). 
Incendiary  ammunition.  Flame  throwers.  Incendiary 
mixtures.  Thermodynamics,  Heat  transfer.  Ignition, 
Combustion,  Fluid  mechanics.  Fuels,  Targets,  Vulnerability, 
Ordnance,  Research  program  administration. 

The  scope  of  this  project  is  as  follows:   (1)  Study  targets  for 
attack  by  flame  or  incendiary  weapons.    (2)    Perform  theoret- 
ical and  experimental  investigations  (»  the  (diysics  of  ignition 
and  combustion  of  materials,  flame  dynamics,  and  heat 
transfer  characteristics  to  provide  basic  data  upon  which 
requirements  for  new  concepts  of  flame  weapons  can  be  based. 
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Division  4  -  CHEMISTRY 


4.    CHEMISTRY 


AD-601  691 
OTS  Price  $1.60 


Dlv.  4 


Wisconsin  Univ.,  Madiaon. 

PI-BONDED  OBGANOSIUCON  COMPOUNDS. 

Final  rept.,  1  Feb  62-1  Jan  64, 

by  Robert  West.  20  Apr  64,  lip 

Grant  AF  AFOSR62  244 

AFOSR  64  1090 

Unclassified  report 

Descriptors:   (*Silanes,  Chemical  bonds),  (*Silanes,  Free 
radicals),  (*Azldes,  Metalorganlc  compounds),  (*Metalorganlc 
compounds,  %>ectroscopy),  Silicon  compounds.  Ions,  Atomic 
orbitals.  Electron  transitions. 

Summaries  are  given  of  researches  in  the  following  areas: 
sillconlum  ions;  organometalllc  azldes;  organosilicon  free 
radicals;  electronic  spectra  of  organometalllc  compounds. 


AD-601  692 
OTS  Price  $1.10 


Div.  4 


Mississippi  Univ.,  University. 

SPECTROPHOTOMETRIC  AND  N'ON-SPECTROPHOTO- 

METRIC  STUDIES  OF  SOLUTIONS. 

Summary  rept., 

by  P.  A.  D.  deMalne.  1964,  8p 

Grant  aF  AF0SR62  19 

AFOSR  64  1109 

Unclassified  report 

Descriptors:   ('Solutions,  Chemical  properties),  ('Complex 
compounds,  Solutions),  Spectroscopy,  Theory,  Phospbonltrile 
chlorides.  Aromatic  compounds,  Nitrobenzenes,  Iodine, 
Organic  sulfur  compounds.  Carbon  tetrachloride.  Infrared 
spectroscopy.  Molecular  association,  Raiij  ;  irth  compounds. 
Chlorides,  Programming  (Computers). 

Amunaries  are  given  of  researches  in  the  following  areas: 
cryoscopic  studies;  theoretical  projects;  spectral  studies  of 
systems  containing  phosphonltrilic  chlorides;  complex  forma- 
tion between  aromatic  hydrocarbons  and  some  nitro  compounds; 
solvent  effects  on  charge-transfer  complexes  between  1,3,5- 
trinitrobenzene  and  aromatic  hydrocarbons  in  different  sol- 
vents; spectrophotometric  study  of  interactions  between  iodine 
and  aryl  methyl  sulfides  in  carbon  tetrachloride;  infrared 
spectral  studies  of  complex  formation;  molecular  interactions 
studied  by  means  of  precision  dielectric  constant  measure- 
ments; conductance  and  viscosity  studies  of  rare  earth  clilo- 
rides;  and  computer  methods. 


AD-601  695 
OTS  Price  $1.10 


DiT.   4 


New  Yor't  UaU.    N,  Y. 

ORIENTATION  AND  REACTIVITY  IN  FREE  RAIXCAL 

AROMATIC  SUBSTITUTION. 

Final  technical  rept.,  1961-63, 

by  Robert  T,  Morrison.    17  Apr  64,   8p 

Grant  AF  AFOSR62  34 

AFOSR    64  1108 

Unclassified  report 

Descriptors:   ('Free  radicals.  Substitution  reactions), 
(♦Aromatic  compounds,  Substitution  reactions),  Molecular 
structure.  Reaction  kinetics.  Chromatographic  analysis. 
Oxygen,  Peroxides,  Solvents,  Benzoic  acids. 

It  was  ^'iJwi  i'l.il  lUa  1mm  product  analysis  give  valid  rate 
factors  for  free  radical  aromatic  substitution,  not  only  remov- 
ing current  doubts  but  putting  these  rate  factors  on  firmer 


footing  than  ever  before.  A  method  of  analysis  of  blaryl 
mixtures  was  worked  out  that  gives  rate  factors  about  ten 
times  as  accurate  as  previous  methods  have  given;  and  a 
method  was  devised  for  collecting  reference  samples  of 
biaryU  that  ellmates  the  need  for  lengthy  synthesis.    Rata 
factors  were  measured  by  this  method  for  eight  peroxide- 
substrate  systems,  and  it  was  found  that  these  results  are 
consistent  with  the  operation  of  palir  uf'a  ;ts.   It  was  found 
that,  in  certain  cases,  the  esters  reported  from  peroxide  de- 
composition are  not  the  simple  substituted  phenyl  benzoates 
previously  assumed.   Data  were  obtained  about  the  effect  of 
oxygen  and  peroxide  concentration  on  yield  of  benzoic  acid 
that  strongly  suggest  the  operation  of  a  cage  effect  in  free 
radical  substitution. 


AD-601  705  Div.    4 

OTS  Price  $1.60 

AUantic  Research  Corp.,  Alexandria,  Va. 

A  STUDY  OF  THE  TRAPPING  OF  FKEK  AIJCYL  RADICALS. 

Final  technical  rept.  Sep  58-Dec  61. 

by  Joseph  B.  Levy.    22  Dec  61,  1^ 

Contract  AF49  638  483,  ProJ.  9763,  Task  37630 

AFOSR  2037 

Unclassified  report 

Descriptors:   ('Free  radicals.  Separation),  (*Butane, 
Organic  nitrogen  compounds),  ('Ketones,  Benzyl  radicals). 
Butyl  radicals,  Alkyl  radicals,  Cooling,  Pyrolysls,  ReactiOD 
Kinetics,  Acetone,  Deposits. 

The  kinetics  and  mechanism  of  the  decomposition  of  2,2*- 
azoisobutane,  the  compound  chosen  as  the  source  of  the  free 
radicals,  were  studied.   In  the  next  phase  of  the  work  studies 
of  the  pyrolysls  of  2,2'  -azolsobutnn?  In  a  fist  flow  system 
were  periormed.    The  suitability  of  this  compound  as  a  80uit;e 
of  t-butyl  radicals  was  demonstrated  by  mirror  removal  studies 
and  many  experiments  periormed  under  a  variety  of  conditions 
in  which  it  was  attempted  to  demonstrate  the  presence  of 
trapped  t-butyl  radicals.   The  last  portion  of  this  program  wu 
devoted  to  a  study  of  the  colored  deposits  obtained  in  the 
pyrolysls  of  dlbenzyl  ketone.  (Author) 


AD-601  708  Div.    4 

OTS  Price  $1.10 

Pennsylvania  State  Univ.,  University  Park. 

REVERSIBILITY  OF  RADICAL-OLEFIN  REACTIONS. 

Final  rept., 

by  P.  S.  SkeU.    29  Oct  62,  6p 

Contract  AF49  638  457 

AFOSR    3910 

Unclassified  report 

Descriptors:  ('Free  radicals.  Chemical  equilibrium), 
(♦Alkenes,  Polymerization),  (*Styrenes,  Polymerization), 
(♦Polyvinyl  chloride.  Free  radicals).  Molecular  Isomerism. 
Tracer  studies.  Chemical  reactions.  Decomposition, 
Synthesis  (Chemistry). 

It  was  the  major  object  of  the  program  to  learn  the  conditions 
necessary  for  radical  decomposition  with  special  emphasis  od 
depropagation  in  polymer  forming  systems,  depropagation 
being  measured  by  cistrans  isomerization  of  Isotopically 
labeled  monomers.   This  objective  was  achieved  for  styrene 
and  vinyl  chloride.   Concomitant  with  these  siudles,  many 
areas  dealing  wltii  reversibility  of  simpler  radlcal-olefln 
additions  and  rearrangements  were  examined  with  coasiderable 
profit   (Auttior) 
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AD-601 718  Dkf. 

OTS  Price  $0.50 


Royal  Holloway  Coll.,  Univ.  of  London  (England) 

ADSORPTION  OF  FLUOROCARBONS  ON  POPIOUS  SOLIDS. 

Final  rept., 

by  O.  E.  Faoey.   1963,  19p 

Contraot  DA91  591EUC2704 


>gl«nd) 
POROl 

Ium 


nolassifled  report 

Descriptors:   (♦Fluorocarbons,  Abeorpttofi),  («Gel8, 
Absorption),  Fluorine  compounds,  Butanols,  Ethanols, 
Halohydrins,  Sodium  compounds,  Dioxides,  Iron  compounds. 
Oxides,  Surface  tension.  Thermochemistry* 

General  results  from  previous  reports  are  ooUeoted  and 
discussed.   A  sbort  description  of  appstratus  and  techniques  is 
also  given.   Isotherms  of  n-perfluorobutanol  and  2-fluoro- 
ethaaol  on  silica  and  ferric  oxide  gels  at  2SC  are  reported. 
(Autbor) 


AD-601  732 
OTS  Price  $1.10 


DlT.   4 


Norti  Carolina  Univ.,  Chapel  Hill. 

STUDIES  IN  THE  CHEMISTRY  OF  METALtpUELONATES. 

Final  rept., 

by  Charles  N.  Rellley.   20  Nov  62,  lOp 

Contract  AF49  638  333 

AFOSR  4312 

UtaUassified  report 

Descriptors:   (♦Chelate  compounds.  Reviews),  Metalorganic 
compounds.  Complex  compounds,  Electrocbemlstiy,  Bio- 
chemistry, Chemical  analysis.  Scientific  research.  Bibliog- 
raphies, Abstracts.  i 

A  summary  of  work  done  under  the  contraot  is  followed  by 
an  annotated  >)iDli3j;r^''./  o'  the  17  published  reports  gener- 
ated by  the  researches. 


AD-601  743 
OTS  Price  $1.00 


Div.  4 


California  Univ.,  Los  Angeles. 

MOLECULAR  WEEHT  DBPBKDENCE  OF  tHE  GLASS 

TRANSITION  TEMPERATURE  IN  SODIUM  PHOSPHATE 

POLYMERS. 

Technical  rept.  no.  2, 

by  A.  Eisenberg  and  T.  Saaada.  10  Jun  64, 

Contract  NonraSS  87 

IhUUssifled  report 

Descriptors:  (♦Inorganic  polymers,  Transition  tempera- 
ture), (♦Sodium  compounds.  Phosphates),  Polymers,  Ions, 
Phase  studies.  Glass,  Molecular  structure,  Molecular  weight. 
Thermochemistry,  Thermal  expansion.  Density,  Theory. 

It  is  shown  that  an  Inorganic  ionic  polymer  (sodium  polyphos- 
phate) exhibits  the  same  type  of  glass  transition  temp,  versus 
average  chain  length  behavior  as  non-lonio  organic  polymers. 
If  the  chain  ends  resemble  the  terminal  units,  specifically  in 
terms  of  the  number  of  anions  per  phosphorus  atom,  the  mate- 
rial Is  entirely  analogous  in  ita  behavior  to  the  organic  mate- 
rials, as  shown,  for  instance,  by  the  applloability  of  the 
Gibbs-DlMarxlo  theory.   By  contrast,  if  the  terminal  units 
poesess  two  anions  per  phosphorus  atom,  a  profound  change  in 
behavior  Is  observed.  (Author) 


CHEMISTRY  -  Division  4 


AD-601  786  Dlv.  4,  22 

OTS  Price  $1.25 

Feltman  Research  Labs.,  Picatinny  Arsenal,  Dover,  N.  J. 

AMINO  NITROGEN-15  TRACER  STUDIES  OF  THE  NITRO- 

LYSIS  OF  HEXAMETHYLENETETRAMINE. 

Technioal  rept., 

by  Thomas  C.  Castorina  and  Joseph  R.  Autera.  May  64,  49p 

ProJ.  599  25  001 

PA  TR3116 

Unclassified  report 

Descriptors:  (♦Amines,  Decompos;  :  .:j),  {*RDX,  Synthesis 
(Chemistry)),  (♦HMX,  Synthesis  (Chemistry)),  Tracer  studies. 
Labeled  substances.  Nitrogen,  Formaldehyde,  Polymers, 
Exchange  reactions,  Ammoniimi  compounds.  Nitrates,  Mass 
spectroscopy.  Explosive  materials.  Preparation. 

The  path  of  amino  nitrogens  in  the  nitrolysis  of  hexamethy- 
lenetetramlne  (hexamine)  to  a  mixture  of  the  homologous  cyclic 
methylenenltramines,  l,3,5,7-tetranitro-l,3,5,7-tetraazacyclo- 
octane  (HMX)  and  l,3,5-trinitro-l,3,5-triazacyclohexane  (RDX), 
was  traced  using  nltrogen-15.    The  equilibration  of  hexamine 
and  ammoniiun  nitrate  amino-nitrogens  in  the  formation  of  the 
stable  intermediate,  1.5-dinitroendomethylene-l,3,5,7- 
tetraazacyclooctane  (DPT),  during  the  first  stage  of  nitrolysis 
is  attributed  to  exchange.   Only  the  trimethylene-substituted 
and  not  the  dimethylene-nitro-substituted  amino-nitrogens  in 
DPT  undergo  interchange  with  the  ammonium  ion.    DPT  does 
not  cleave  selectively  in  the  formation  of  HMX  and  RDX  during 
Uie  second  stage  of  nitrolysis.   In  the  absence  of  paraformal- 
dehyde. HMX  and  RDX  are  derived  essentially  from  hexamine 
nitrogens  with  only  a  small  fraction  of  approximately  5%  of 
RDX  derived  from  ammonium  nitrate.   In  the  presence  of 
paraformaldehyde  added  initially  to  the  reaction  mixture.  7%  of 
the  HMX  and  40%  of  the  RDX  are  formed  from  ammonium 
nitrate.    A  mechanism  Is  proposed  in  which  the  fragment  of  the 
type  HOCH2NHN02  exists  as  the  common  precursor  to  HMX 
and  RDX.  (Author) 


AD-601  838 
OTS  Price  $0.50 


Dlv.   4,  16 


California  Univ.,  San  Francisco. 

SYNTHESIS  OF  STEREOSPECIFIC  AMDJOTHIOLS  AS 

RADIOPROTECTIVE  AGENTS. 

Interim  progress  rept.,  1  Mar  63-1  Mar  64 

by  J.  Cymerman  Craig.    1  Mar  64,   9p 

Contract  DA49  193md214S 

Unclassified  report 

Descriptors:  (♦Radioprotective  agents.  Thiols),  (♦Thiols, 
Synthesis  (Chemistry)),  (♦Organic  nitrogen  compounds, 
Synthesis  (Chemistry)),  N-heterocycllc  compounds, 
S-heterocycllc  compounds,  Splro  compounds,  Cyclo- 
pentanes,  Cyclopentenes,  Stereochemistry. 

Tran8-2-(n-octylamino)-cyclopentanthiol  and  trans-S- 
(n-decylamlno) -eye lopentan thiol  were  synttiesized  and 
submitted  for  testing.   The  preparation  of  cis-  and  trans-1- 
amino-lndane-2-thlol  is  in  progress.   Successful  reduction 
methods  were  developed  for  the  preparation  of  2-methyl-4, 
5-cyclopentano-thiazoUdine  and  spiro-2,  2-cyclohexano-4, 
5-cyclopentano-thlazolidine.   The  conversion  of  these  two 
key  compounds  into  the  required  cis-2-aminocyclopentan- 
thlol  is  under  examination.   (Auttior) 


AD-601   839 
OTS  Price  $0.50 


Dlv;   4.  16 


California  Univ.,  San  Francisco. 

SYNTHESIS  OF  STEROESPECIFIC  AMINOTHIOLS  AS 

RADIOPROTECTIVE  AGENTS. 

Progress  rept.,  1  Jul  62-1  Mar  63, 

by  J.  Cymerman  Craig.    1  Mar  63,    3p 

Contract  DA49  19md2145 

Unclassified  ntpoit 
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Division  4  -  CHEMISTRY 


Descriptors:   (^Radioprotective  agents.  Thiols),  (^Thiols, 
Synthesis  (Chemistiy)),  (^Organic  nitrogen  compounds. 
Synthesis  (Chemistry)),  N-heterocyclic  compounds, 
S-heterocycllc  compounds,  Cylopentanes,  Acetates. 

The  synthesis  of  ci8-2-amlnocyclopentanthlol  from  2- 
methylcyclopentanothlazollne  was  found  to  be  not  practicable. 
The  following  were  obtained  as  Intermediates:   S,N,N- 
trlben«)l-cls-2-aminocyclopentane  (m.p.  167-1680); 
S-acetyl-cls-2-benzainldocyclopentane  thiol  (m.p.  132-133C); 
S-acetyl-cls-2-acetamidocyclopentane  thiol  (m.p.  63-64C); 
cls-l-acetyl-2-methyl-4-oxoblcyclo-(5.0.3)-l-aza-5-thladec- 
2-aie  (m.p.  137.&-139C). 


AO-601  937 
OTS  Price  $1.25 


CMv.   4 


Rutgers  Univ.,  New  Brunswick,  N.  J. 

REACTIONS  OF  CHLORINE  DIOXIDE  AND  OTHER  OXY- 

CHLORD  COMPOUNDS  WITH  ORGANIC  COMPOUNDS. 

.\nnual  rept.,  no.  2,  1  Sep  62-31  Aug  63, 

by  M.  L.  Granstrom  and  B.  M.  Israel.    31  Aug  63,  44p 

Contract  DA  CML18  108G26 

Unclassified  report 

Descriptors:   (*Chlorlne  compounds.  Dioxides),  (*Oxy- 
chlorides.  Chemical  reactions).  Hydrogen  compounds. 
Hypochlorites,  Dissociation.  Ions,  pH,  Temperature,  Buffers, 
Volumetric  analysis.  Chromatographic  analysis, 
^>ectroscopy.  Reaction  kinetics. 

The  objective  of  the  research  was  the  study  at  the  reaction: 
g  HOCl  +  h  C102  anion  yields  p  C102  +  g  C103  anion  +  Cl  anion. 
It  was  necessary  to  determine  values  of  g.  h.  p.  q,  and  r, 
and  since  the  relative  values  apparently  do  shift  with  such 
changes  in  experimental  conditions  as  pH.  temperature, 
buffer  concentration,  etc.  it  became  necessary  to  establish 
a  rather  detailed  procedure  for  measurements  <rf  each  molec- 
ular species.    Under  certain  experimental  conditions  the 
reaction  proceeds  slowly  enough  to  follow  ^>ectrophotometrl- 
cally  and  to  trace  absorbancies  with  Ume.   One  then  is  able 
to  Circulate  concentrations  of  the  two  reactants,  HOCl  and 
C102  anion,  and  the  first  product,  C102.  during  the  course 
of  the  reaction.   Values  of  concentration  of  C103  anion  and 
CI  anion  were  determined  at  tl>e  completion  of  the  reaction 
because  no  known  method  allows  measurement  of  concentration 
of  C103  anion  and  Cl  anion  rapidly  enough  to  trace  values 
during  the  course  of  the  reaction.   Also,  efforts  were  made 
to  study  the  kinetics  of  the  above  reaction.    (Author) 


AD-602  060 
OTS  Price  J0.50 


Dlv.  4,  2S 


Redstone  Scientific  Information  Center,  Redstone 

Arsenal,  Ala. 

THE  BAND  SPECTRUM  AND  DISSOCIATION  ENERGY  OF 

CIF. 

by  Heinz  Schmltz  and  Hans  Joachim  Schumacher. 

15  May  64.  7p 

RSIC  183:  TT  64  11815 

Unclassified  report 

Trans,  of  Zeitschrift  fur  Naturforschung  (West  Germany) 
1947,  v.  2a,  p.  359-362. 

Descriptors:  (*Chlorine  compounds.  Fluorides),  Absorption 
spectrum.  Band  spectrum.  Dissociation,  Thermochemistry. 
Fluorine,  Excitation.  Atomic  energy  levels.  West  Germany. 

The  existence  of  absorption  bands  of  gaseous  chlorine 
fluoride  (1.5  atm.  at  r.t.)  between  4600  and  5300  Angstrom 
units  was  confirmed.   Results  are  presented  in  pictorial  and 
tabular  form.   The  dissociation  energy  of  CIF  was  found  to 
be  60.3  *  0.5  kcal  in  the  case  of  decomposition  to  excited  F 
and  normal  Cl,  and  58.9  ±  0.5  kcal  in  the  case  of  decomposition 
to  excited  Cl  and  normal  F.   Based  upon  these  results,  the 
dissociation  energy  of  molecular  fluorine  was  determined  to 
be  33.4  kcal  or  30.6  kcal.  depending  on  whether  the  value 
60.3  or  58.9  was  used. 


AD-602  069 
OTS  Price  $0.50 


Dlv.  4.  17.  25 


Army  Materials  Research  Agency.  Watertown.  Mass. 

THE  DISSOCIATION  ENERGIES  OF  DIATOMIC  MOLECULES 

OF  THE  TRANSITION  ELEMENTS.  PART  I.  NICKEL. 

by  Arthur  Kant.  Jun  64.  14p 

ProJ.  1A010501B010 

AMRA  TR64  11 

Unclassified  report 

Descriptors:  (*NickeI.  Dissociatfon),  Transition  elements, 
Diatomic  molecules.  Vapors,  Mass  spectroscopy.  Thermo- 
chemistry. Heat  of  sublimation. 

The  Ni2  molecule  was  shown  to  exist  In  the  vapor  phase 
over  liquid  nickel  above  2000K.   Using  information  derived 
from  a  combination  of  effusion  and  m.iss  spectrometric 
techniques,  the  dissociation  energy  of  N12  was  calculated 
from  the  ratio  of  dimerlc  and  monomeric  nickel  in  equilibrium 
with  liquid.   The  resulting  value  =  54.5  *  5  kcal.    From  the 
accepted  value  of  the  heat  of  sublimation  of  nickel  and  the 
dissociation  energy  of  the  dimer  the  heat  of  sublimation  for  the 
process    2  Ni  (solid)  =  Ni2(gas)  is,  at  0  K,  146.9  ±  7  kcal. 
(Author) 


AD-602  087 
OTS  Price  10.50 


Dlv.  4 


Olln  Mathleson  Chemical  Corp..  New  Haven.  Conn. 

CHEMISTRY  OF  DECABORANE-PHOSPHORUS 

COMPOUNDS.    V.  SYNTHESIS  AND  PHOSPHINATION  OF 

BROMOC  ARBOR  ANE  S. 

Technical  rept.  no.  24 

by  Hampton  D.  Smith.  Thomas  A.  Knowles,  and  Hansjuergen 

Schroeder.   Jul  64,  16p 

Contract  Nonr3395  00.  ProJ.  NR356  431 

Unclassified  report 

Descriptors:     (*Organoboranes,  Synthesis  (Chemistry)), 
(*Decaboranes,  Synthesis  (Chemistry)),  (*Pbosphlnoborines, 
Synthesis  (Chemistry)),  (•Bromine  compounds.  Decaboranes), 
Heat-resistant  materials.  Polymers.  Boron  compounds. 
Brominatlon.  Chlorlnatlon.  Catalysts,  Aluminum  compounds, 
Halldes.  Bromides.  Chlorides.  Phosphines.  Heterocyclic 
compounds. 

Aluminum  ballde  catalyzed  brominatlon  of  carborane  and 
neocarborane  resulted  In  a  stepwise  substitution  with  tri- 
bromocarborane  and  dibromoneocarborane  respectively,  as 
the  ultimate  products.    Further  halogenation  was  achieved  with 
chlorine  to  give  B10H2Br3C15C2H2,  B10Br2C18C2H2.  and 
neo-B10Br2C18C2H2.   Some  reactions  of  the  bromocarboranes 
Including  the  preparation  of  phosphorus  derivatives  are 
described.  (Author) 


AD-602  091 
OTS  Price  $0.50 


Div.  4 


Pennsalt  Chemicals  Corp.,  Philadelphia,  Pa. 

POLYMERIC  ZINC  DERIVATIVES  OF  SIMPLE 

BISCHELATING  AGENTS. 

Technical  rept.  no.  39 

ly  Sehvyn  H.  Rose,  B.  P.  Block,  and  J.  E.  Davis.  May  64,' 

Contract  Nonr2687  00,  Pro].  NR3S6  408 

Unclassified  report 

Descriptors:  (♦Zinc  compounds.  Polymers),  (♦Metal- 
organic  compounds.  Polymers),  (•Polymers.  Metalorganlc 
COTnpounds),  Chelate  compounds.  Polymerization.  Molecular 
structure,  ^jectra  (Infrared),  Organic  sulfur  compounds 
Amides,  ^Inones,  Alcohols.  — 1~~~-, 


22 


infrared  end-groi^  analysis  indicates  a  degree  at  polymer- 
iMtion  of  a  least  30  for  a  zinc  derivative  of  dlthiooxamide 
prepared  by  the  Interfacial  polymerization  reaction  of  zinc 
acetate  with  dlthiooxamide.   The  degrees  of  polymerlzaUon 
cl  zinc  derivatives  of  2,5-dlhydroxy-p-benzoquinone  prepared 
ty  two-stage  reactions  from  diethylzinc  and  2.5-dihydroxy-p- 
benzoqulnone  are  estimated  to  be  4  and  27  by  chemical  end- 
group  analysis.   The  oondlttons  of  the  second  step,  the  heating 
of  the  intermediate  C2H5Zn02C6H2O2H,  determine  the  degree 
of  polymerization.  (Author) 


AD-602  109  DlT.  4,  14.  25 

OTS  Price  $0.50 


National  Research  Corp.,  Cambridge,  Mass. 

HEATS  OF  FORMATION  OF  B203  (CRYSTi|LUJNE)  AND 

B203  (AMORPHOUS). 

Special  rept. 

liy  Ludwlg  G.  FasoUno.   2  Jun  64,   ITp 

Contraot  Nonr  3608  00 


Uaolasslfied  report 


CHEBOSTRY  -  Division  4 


Issledovanle  Elektrofizicheskikh  Svoistv  Pollmemykb 
Ftalotsyaninov,  trans,  of  Vysokomolekulyamye  Soed<neniya 
(USSR)  1963.  V.  5.  no.  11,  p.  1684-1690. 

Descriptors:   (•Metaloiganic  compounds.  Polymers). 
(•Pbthalocyanines.  F>olymers),  (♦Polymers,  Electrical  con- 
ductance). Copper  compounds.  Organic  pigments.  Physical 
properties,  Electrical  properties.  Synthesis  (Chemistry), 
Mass  spectroscopy.  Benzenes,  Carboxyllc  acids. 

Polymers  of  copper  phthalocyanlne  were  synthesized  from 
pyromellltic  acid  and,  after  vacuum  treatment,  had  electric 
conducUvity  at  300K  =  0.0001  to  0.00001  mho  l/cm.   A  mass 
spectrometer  was  used  to  investigate  the  composition  of  the 
gases  released  during  vacuum  treatment  and  it  was  shown 
that  the  increase  of  specific  electric  conductivity  which  occiuv 
in  this  case  is  associated  with  the  removal  of  the  oxygen- 
containing  molecules  that  act  as  acceptors  of  electrons.   It 
was  shown  that  the  decrease  of  the  specific  electric  conduc- 
tivity of  the  samples  left  in  air  is  associated  with  the  adsorp- 
tion of  water  and  with  the  oxidation  of  the  polymer  by  atmos- 
pheric ojcygen.  (Author) 


Descriptors:  (♦Thermochemistry,  Boron  compounds), 
(♦BoroD  compounds.  Oxides),  Heat  of  formation.  Boric 
acids.  Heat  of  solution.  Phase  studies.  Crystals,  Glass, 
Transition  temperature.  Test  equipment.  Calibration. 

From  measurements  ot  the  heats  at  solution  of  B203 
(crystalline),  B203  (amorphous),  and  H3B03.  the  heats  of 
formation  of  B203  (crystalline)  and  B203  (amorphous)  were 
calculated.    From  this  work,  the  crystaUine- amorphous  beat 
at  transformation  was  also  calculated.   (Author) 


AD-602  136 
OTS  Price  $0.50 


Dlv.  4.  25 


BlrUaeck  Coll.,  London  (England). 

X-RAY  CRYSTALLOGRAPHIC  STUDIES  Ot  AMINO- 

BORANES  AND  RELATED  COMPOUNDS. 

Final  technical  rept.  no.  1,  1  Oct  62-31  Ma^ 

toy  G.  J.  Bullen.   31  Mar  64,  18p 

Contract  DA91  591EUC2713 


Unclassified  report 


Descriptors:   (♦Organoboranes,  Crystal  lattices).  (♦N-hetero- 
cyclic compounds.  Organoboranes),  Single  crystals. 
Crystal  structure.  Symmetry  (Crystallogr^hy),  Chemical 
bonds.  X-ray  diffraction  analysis.  X-ray  photography. 
Great  Britain. 

The  lattice  parameters  and  space  groups  ot  crystals  of  five 
compounds  containing  B-N  bonds  were  detonnined,  by  means  of 
X-ray  photographs,  as  a  preliminary  to  a  dotalled  X-ray 
structure  analysis  of  some  of  these  substances.  Compounds 
studied  were:   B-trifiuoroborazole;  diisopnqpylamlno 
dipbeoylborane;  dlisopropylamlno  dl-(p-hromopbenyl)  borane; 
tai-(l,3-demethyl-l,3.2-diazaborolldin-2-yI)t  and  1.4-dlphenyl- 
2.3,5.6-tetramethyl-2,3.5.6-tetraza-1.4-dlborlne.   DUsopro- 
pylamlno-(p-taromophenyI)-phenylborane  was  also  examined  but 
it  proved  impossible  to  produce  single  crystals  of  this  com- 
pound suitable  for  X-ray  work. 


AD-602  181 
OTS  Price  $0.50 


Div.   4.  14 


American  Meteorological  Society.  Boston,  Mass. 

ELECTROPHYSICAL  PROPERTIES  OF  POLYMERIC 

PBTHALOCYANINES, 

by  E.  L.  Balabanov,  E.  L.  Frankevich.  and  L.  G. 


Cherkashlna.    Mar  64,  16p   AmMetSoc  T- 
Contract  AF19  628  3880 
TT  64  11823 


R*43a 


[  Bolasslfied  report 


AD-602  182 
OTS  Price  $0.50 


Div.   4,  14 


American  Meteorological  Society.  Boston.  Mass. 

POLYMERS  WITH  A  CONJUGATED  BOND  SYSTEM  AND 

HETEROATOMS  IN  THE  CONJUGATION  CHAIN.   XX. 

SYNTHESIS  OF  POLYMERIC  PHTHALOCYANINES  AND 

INVESTIGATION  OF  THEIR  BASIC  PHYSICOCHEMICAL 

PROPERTIES. 

by  A.  A.  Beriin,  L.  G.  Cherkashlna  and  E.  I.  Balabanov. 

Mar  64,  16p   AmMetSoc  T-R-431 

Contract  AF19  628  3880 

TT  64  11824 

Unclassified  report 

Polimery  s  Slstemoi  Sopryazhennyidi  Svyazei  1 
Geteroatomami  v  Tsepi  Sopryazheniya.  XX.  Sintez  i 
Issledovanle  Osnovnykh  Fiziko-Khimicheskikh  Svoistv 
Pollmemykh  Ftalotsyaninov,  trans,  of  Vysokomolekulyamye 
Soedineniya  (USSR)  1962.  v.  4.  no.  3,  p.  376-382 

Descriptors:   (♦Metalorganlc  compounds.  Polymers), 
(♦Pbthalocyanines.  Polymers),  (•Polymers,  Synthesis 
(Chemistry)),  Copper  compounds.  Organic  pigments. 
Physical  properties.  Chemical  properties,  ^>ectra 
(Infrared),  Molecular  structure.  Thermal  properties.  Sta- 
bility, Electrical  conductance.  Nuclear  paramagnetic  reso- 
naitce,  Phthalic  acids.  Anhydrides,  Benzenes,  Carboxylic 
acids.  Ethers. 

Polymeric  pbthalocyanines  from  (I)  pyromellltic  acid 
and  phthalic  anhydride  and  from  (I^  3,  3',  4,  4'  -tetra- 
carboxydiphenyl  ether  and  phthalic  anhydride  were  syn- 
thesized and  their  phisicochemical  properties  were 
determined.  (Author) 


AD-602  190 
OTS  Price  $0.50 


Div.   4,  14 


American  Meteorological  Society,  Boston,  Mass. 

STUIHES  OF  CHELATE  POLYMERS.   V.   CHELATE 

POLYMERS  OF  BIS-DITHIOCARBAMIC  ACIDS  AND  METALS, 

by  A.  P.  Terent'ev,  E.  G.  Rukhadze,  and  V.  V.  Rode. 

Mar  64,  1^   AmMetSoc  T-R-432 

Contract  AF19  628  3880 

TT  64  11830 

Unclassified  report 

Issledovanlya  v  Ryadu  Khelatn)ich  Polimerov.  V.  Kbelatnye 
Polimery  Bls-Dltiokarbamlnovykh  Kislot  s  Metallaml,  trans, 
of  Vysokomolekulyamye  Soedineniya  (USSR)  1962,  v.  4.  no.  6. 
p.  821-827. 
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Division  4  -  CHEMISTRY 


Descriptors:    (*Metalorganic  conqxHinds,  Polymers), 
(•Chelate  compounds,  Polymers),  (•Carbamlc  acids, 
Chelate  compounds),  Thlo  acids.  Nickel  compounds.  Zinc 
compounds.  Cobalt  compounds.  Copper  con^xHinds, 
Synthesis  (Chemistry),  Molecidar  weight.  Tracer  studies, 
I^ysical  properties,  USSR. 

Chelate  polymers  of  ethylene-,  hexamethylene-,  p- 
phenylene-,  and  p,  p'-d^henylene  -  bis-dithlocarbamlc  acids 
with  metals  were  obtained:  divalent  nickel,  zinc,  and  cobalt, 
and  monovalent  copper.   It  was  shown  that  when  divalent  salts 
of  copper  react  with  dlsodium  salts  of  bis-dithiocarbamic 
acids,  the  copper  is  reduced  to  monovalent  copper  and  the 
sulfur  and  carbon  oxysulfide  are  released  simultaneously,  and 
that  a  polymer  of  reticular  structure  containing  copper  forms. 
It  was  found  that  very  few  cyclic  structxires  form  in  the 
polychelates  of  nickel,  zinc,  and  cobalt  with  ethylene-  and 
bexamethylene-Us-dithiocarbamic  acids.   The  molecular 
weight  of  the  polymers  of  nickel  and  zinc  was  determined  by 
the  radioactive-tracer  method.    (Author) 


AD-602  225 
OTS  Price  $0.75 


EHv.   4 


Washington  Univ..  Seattle. 

IODINE  FLUORCSULFATES  AND  lODYL  FLUORO- 

SULFATE. 

Technical  rept.  noe.  47  and  48. 

by  Frledhelm  Aubke.  George  H.  Cady,  and  C.  H.  L.  Kennard. 

1964,   30p    ^ 

Contract  Nonr477  16,  ARPA  Order  26  60.  Task  2 

Unclassified  report 

Descriptors:  (*Iodine  compounds.  Synthesis  (Chemistry)), 
(•Fluorine  compounds.  Synthesis  (Chemistry)),  (*Sulfate8, 
Synthesis  (Chemistry)),  Chemical  reactions.  Chemical 
properties.  Colors,  Spectra  (Visible  and  ultraviolet).  Ions, 
Iodine. 

Iodine  (I)  fluorosulfate  (I0S02F)  and  tri-iodine  fluoro- 
sulfate  (I3C)S02F)  were  prepared  by  the  reaction  of  Iodine 
with  peroxydisulfuryl  dlfluoride  (S206F2).   Their  solutions 
In  fluoroeulfuric  acid  have  the  colors  and  spectra  character- 
istic of  the  I(+)  and  1(3+)  Ions,  respectively.   Dichloro- 
fluoroeulfatolodine  (IC120S02F)  was  produced  from  chlorine 
and  I06O2F.    Iodine  (m)  fluorosulfate  decomposes  slowly 
when  under  vacuimi  at  about  80  degrees  to  90  degrees  to 
give  iodine  (I)  fluorosulfate.  which  remains  with  the  unreacted 
I(0SO2F)3.  and  the  volatile  products  S03,  IF3(OS02F)2  and 
an  unidentified  substance  which  may  be  I(OS02F)5.    (Author) 


AD-602  227 
OTS  Price  $0.75 


Dlv.    4 


Uppsala  Univ.  (Sweden). 

A  FLASH  PHOTOLYSIS  STUDY  OF  THE  PRIMARY 

REACTIONS  IN  THE  PHOTOSENSITIZED  AUTOXIDATION 

OF  TYROSINE. 

^)ecial  technical  and  sclentlflc  rept.  no.  3  (Final), 

1  Feb  63-31  Jan  64, 

by  Volker  Kasche.   31  Jan  64,   22p 

Contract  OA91  591EUC2828 

Unclassified  report 

Rept.  on  Flash  Photolysis  Study  of  the  Reacttons  Between 
Photoexclted  Fluorescein  (and  Similar  Dyes)  and  Selected 
Substrates  Which  are  on  the  one  Hand  Electron  Donors  and 
on  the  Other  Hand  Electrcm  Acceptors. 

Descriptors:  (•Photochemistry,  Dyes),  ("Dyes,  Photo- 
chemistry), (•Tyrosine,  Photolysis),  Amino  acids,  ^Iro 
compounds,  Resorcinol,  Bromides,  Atomic  energy  levels, 
ExcitaUon.  Quenching  (Inhibition),  Oxidation-reduction 
reactions,  Sweden. 


Using  tyrosine  as  a  substrate,  the  triplet  state  of  fiuoi«8- 
celn  and  eosln  dyes  are  quenched  at  about  the  same  rate. 
It  was  found  that  more  than  30%  of  the  triplets  were  quenched 
In  electron  transfer  reaction  with  the  substrate.    Also  the 
ratio  of  the  rate  of  electron  transfer  to  the  rate  of  enei^y 
transfer  could  be  measured  and  found  to  be  lower  for  eosln 
than  for  fluorescein.    From  this  It  can  be  inferred  that  the 
dlanionlc  eosln  triplet  is  a  weaker  reducing  agent  than  the 
dianlonlc  fluorescein  triplet.   No  indications  of  triplet- 
oxygen  complexes  were  found.    (Author) 

AD-602  228  Dlv.  4,  10 

OTS  Price  $7.60 

Arizona  Univ.,  Tucson. 

THE  USE  OF  GAS-SOLID  AND  GAS-LIQUID 

CHROMATOGRAPHY  IN  COMBUSTION  GAS  ANALYSIS. 

Master's  thesis, 

by  Jose  J.  Olvera.    1964,  80p 

Unclassified  report 

Descriptors:     (*Chromatographlc  analysis.  Gas  analysis), 
(•Combustion  chamber  gases.  Chromatographic  analysis). 
Combustion  products.  Chemical  analysis.  Fuels,  Hydrogen, 
Oxygen,  Nitrogen,  Methane,  Carbon  dioxide.  Carbon  com- 
pounds. Monoxides,  Solids,  Liquids,  Laboratory  equipment. 

The  primary  purpose  of  the  study  was  to  improve  gas 
sampling  techniques  and  to  refine  the  calibration  data  for 
the  application  of  the  principles  of  gas  chromatography  to 
the  analysis  of  combustion  products  from  The  University 
of  Arizona  Combustion  Tunnel.   Combustion  products  were 
analyzed  and  air-fuel  ratios  were  calculated.    The  secondary 
purpose  of  the  study  was  to  extend  the  capability  of  the 
existing  chromatography  apparatus  to  the  detection  of 
selected  hydrocarbons  of  the  paraffin  and  olefin  families. 
It  was  verified  that  propane  (C3H8)  was  selectively  retained 
on  the  original  equipment.    Established  principles  and 
techniques  were  employed  to  construct  and  test  chromatogra- 
phic columns  with  selective  retardation  capabilities  on  the 
olefins.    Pentene  (C5H10)  and  octene  (C8H16)  were  used  for 
this  phase  of  the  study.  (Author) 


AD-602  257 
OTS  Price  $1.50 


Dlv.   4.  17 


Rock  Island  Arsenal  Lab.,  HI. 

THERMAL  STABILITY  OF  NINE  HIGH  TEMPERATURE 

FLUIDS  AND  THEIR  INTERMIXTURES. 

Technical  rept., 

by  R.  LeMar.    24  Jan  64,  56p 

ProJ.  1A024401A108 

RIAL  64  231 

UBClasslfled  report 

Descriptors:   (•Heat-resistant  materials.  Stability), 
(•Fluids,  Thermal  properties).  Borates,  Silicones,  SUoxanea, 
Ethers,  SUanes,  SUlcates,  Chlorides,  Phenjd  radicals.  Phos- 
phates, Fatty  acid  esters.  Mineral  oUs,  Nitrogen,  Aluminum, 
Copper,  Steel,  Degradation,  Mixtures,  High-temperature 
research.  Solubility. 

The  thermal  stability  of  nine  high  temperature  fluids  and 
their  Intermixtures  was  evaluated  at  650F  for  sixteen  hours 
under  nitrogen  in  the  presence  of  a  set  of  four  metal  specimens 
consisting  of  aluminum,  copper,  steel  and  monel  metal.    When 
each  of  the  nine  fluids  was  tested  alone,  polyphenyl  ether 
and  phenyl  methyl  polysUoxane  displayed  outstanding  stability. 
Diphenyl  bls-n-dodecyl  silane,  tetra  (2-ethylhexyl)  ortbo 
sUicate,  deep  dewaxed-super  refined   mineral  oil  and  chlorin- 
ated biphenyl  fluids  showed  good  stability.   Tritolyl  phosphate, 
2-6-dltert  butyl  4-methyl  phenyl  dl-n-butyl  borate  and 
pentaerythritol-mixed  fatty  acid  ester  fluids  all  displayed 
severe  fluid  degradation  and,  except  for  the  borate,  severe 
metal  attack.   As  regards  inter-fluld  misciblllty,  the  sUane, 
Chlorinated  biphenyl,  borate  and  ester  fluids  showed  complete 
mlscibUity  with  all  the  other  fluids  tested.   Among  the  fluid 
intermixtures,  twelve  displayed  good  thermal  stability. 
(Author)  ' 


M 


AD-W2  272  DlT.  4.  14 

OtS  Price  $2.25 

American  Cyanamid  Co.,  Stamford,  Conn. 

CHEMILUMINESCENT  MATERIALS. 

Technical  rept.  no.  4,  1  Mar-31  May  64 

by  M.  M.  Rauhut,  L.  J.  Bollyky.  D.  Sheehan,  ^.  A.  Clarice. 

and  A.  M.  Semsel.  31  May  64,  90p 

Contract  Nonr-4200  00,  Pro].  NR356  452;  A^A  Order  299; 

Amend.  3 

■sified  report 


ujiilasa 


Descriptors:  (•Photochemistry,  Luminescence), 
(*Lumliiescence,  Materials),  Peroxides,  Chlorides, 
i^razones,  N-heterocycllc  compounds,  Anthracenes, 
Synthesis  (Chemistry),  Chemical  reaction^.,  Electrolysis. 
Atomic  orbltals.  Excitation. 


1 


Progress  In  determining  the  processes  fundamental  to 
ohemilumlnescence  is  described  with  particular  reference 
to  (1)  mechanism  studies  of  oxalyl  peroxide,  3-amlnophthal- 
hydrazide,  and  anthracene  photoperoxide  chemilumlnescent 
reactions:  (2)  synthesis  and  exploratory  studies  of  potentially 
new  chemilumlnescent  materitds;  and  (3)  energy  transfer 
studies  in  chemilumlnescent  systems.  (Author) 


AD-602  282 
OTS  Price  $0.50 


ijlv.  4,  25 


Theoretical  Chemistry  Inst.,  Univ.  of  Wlscowin.  Madison. 

CORRELATION  ENERGY  OF  TWO-ELECTRON  SYSTEMS, 

by  Jean  L.  J.  Rosenfeld  and  Daniel  D.  Konowalow. 

10  Jun  64,  20p   WIS  TCI-SO 

Contract  AF33  657  7311;  Grant  N8G275  62 

Vnclassifled  report 


CHEMISTRY  -  Division  4 


Descriptors:   (•Atomic  orUtals,  Wave  functions),  Atomic 
energy  levels.  Functions,  Correlation  techniques.  Quantum 
mechanics.  Field  theory.  Helium,  Electrons. 

Correlated  closed-shell  and  open-shell  functions  (due  to 
Roothaan  and  Weiss)  are  analyzed  In  terms  of  a  1/Z  expansion 
to  obtain  the  corresponding  first  order  wave  functions  and  the 
second  order  energy.   The  need  for  e}q>anding  the  open-shell 
functions  in  powers  of  Z  to  the  minus  1/2  power  is  demon- 
strated.  The  contributions  to  the  second  order  energy  from 
radial  and  angular  correlation  are  estimated.  (Author) 

AD-602  290  Dlv.   4 

OTS  Price  $0.50 

Ozark-Mahoning  Co.,  Tulsa.  CMda. 

SYNTHESIS  OF  NEW  FLUORINE  CONTAINING 

COMPOUNDS. 

Quarterly  technical  summary  rept.  for  1  Apr-30  Jun  64, 

1^  J.  B.  Beal.  Jr.  and  C.  Pi^p.   8  Jul  64,  9p 

Contract  AF04  611  9556,  ARPA  Order  24,  Amend.  65, 

Task  15 

Unclassified  report 

Descriptors:   (•Fluorine  compounds.  Synthesis  (Chem- 
istry), Chemical  reactions,  Solidified  gases.  Infrared  spec- 
trophotometers. Salts,  Melting,  Electrolysis,  Stainless  steel, 
Nickel,  Electrochemistry. 

The  report  describes  work  on  solid-gas  reactions.  Infrared 
analysis  of  products  of  previous  experiments  using  a  Perkin*^~^ 
Elmer  lR-337  Spectrophotometer,  and  salt  fusions  and  elec- 
trolysis of  molten  salts.   The  fusions  were  carried  out  in  a 
nickel  crucible  or  glass  tube.   Electrolyses  were  carried  out 
in  a  stainless  steel  cell  Into  which  a  nickel  crucible  containing 
the  salts  was  placed.  (Author) 


\ 
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Dlviston  5  -  COMMUNICATIONS 


5.   COMMUNICATIONS 


AD-601  696 
OTS  Price  $8.60 


Div.  5,  30 


Microwave  Research  Inst.,  Polytecbnlc  Inst,  of  Brooklyn, 

N.  Y. 

STUDY  OF  THE  APPUCATION  OF  CX>DING  THEORY. 

Final  rept. 

by  Arthur  E.  Laemmel.    27  Feb  64.  93p,   PEBMRI  1206  64 

Contract  DA36  039sc78972  and  Grant  AF  AFOSR62  295 

Unclassified  report 

Descriptors:   (^Coding,  Theory),  (*Cominimlcatlon  theory), 
(•Digital  computers.  Computer  logic).  Design,  Synthesis, 
Binary  arithmetic.  Matrix  algebra,  Algebras,  Functions, 
Inequalities,  Probability,  Errors,  Data  processing  systems. 
Transducers,  Sequences. 

This  report  deals  mostly  with  discrete  codes.   The  codes 
wtklch  are  discussed  are  used  principally  to  compress  In- 
foimation  into  the  fewest  possible  digits,  and  little  attention 
is  given  to  error- reducing  codes.   Sever  tl  other  aspects  of 
coding  processes  beside  informatlon-compressibn  are 
considered,  and  some  coding  process  results  might  better  be 
classified  under  finite  state  machine  theory.    Also,  some 
attention  has  been  given  to  digital  computer  design  and 
synthesis.   It  is  felt  that  these  fields  are  closely  related  not 
only  because  apparatus  must  eventually  be  made  to  carry 
out  the  encoding  and  decoding  if  the  code  is  to  be  used  in 
practice,  but  also  because  the  definition  of  coding  process  is 
sufficiently  general  to  describe  the  sequential  transducers 
found  in  various  parts  of  laformili  i^  'sr  x:esslng  equipment. 
(Author) 


AD-601  807 
OTS  Price  $2.00 


Dlv.   5,  12 


Aerospace  Corp.,  Los  Angeles.  Calif. 
MOMENTUM  BIAS  ATTITUDE  CONTROL  FOR  A 
SYNCHRONOUS  COMMUNICATION  SATELUTE, 
by  A,  C.  Barker.  30  May  64,  74p   TOR-269  4540  70  1 
Contract  AF04  695  269 

Unclassified  report 

Descriptors:  (*Satellltes  (Artificial),  Attitude  control 
systems),  (*Communication  satellites  (Active),  Attitude 
control  systems),  (*Synchronous  satellites,  Attitude  control 
systems),  ('Attitude  control  systems.  Communication 
sateUltes  (Active)),  Orbital  trajectories.  Momentum,  Solar 
panels.  Pitch  (Motion).  Roll,  Yaw.  ^ace  environmental 
conditions.  Gyroscopes.  Matrix  algebra.  Feasibility  studies. 

The  purpose  of  the  study  was  to  establish  the  feasibility  of 
mechanizing  a  proposed  single-axis  control  system 
(momentum  bias),  and  to  obtain  a  set  of  approximate  system 
design  parameters.   It  is  expected  that  ttie  resulte  wiU 
faclllUte  an  evaluation  of  the  single-axis  system  with  respect 
to  atber  attitode  control  schemes  being  considered.    Analysis 
at  vehicle  dynamic  behavtor  for  the  various  environmental 
and  self-in(kiced  disturbances  encountered  in  space  is  an 
important  part  of  the  study.    Resulte  are  expressed  In  both 
numerical  and  parametric  form.    A  consequence  of  Oie  study 
was  the  definition  of  a  specific  acquisition  sequence.   Criteria 
for  parameter  selection  and  a  specific  mechanization  were 
developed;  system  dynamic  response  was  studied  In  some 
detalL   (Author) 


AD-601  923  Dlv.  5.  18,  32 

OTS  t>rioe  $0.50 

Institute  for  Defense  Analyses,  Washington,  D.  C. 

TELECONFERENCING:  FEASIBILITY  OF  A  RESEARCH 

AND  DEVELOPMENT  PROGRAM. 

by  Jesse  Orlansky.  Oct  63,  13p  IDA  P106,  IDA/HO- 

64-2309 

Contract  SD50 

UDClasslfled  report 

Descriptors:     (^Communication  systems,  liUlitary 
communicattons),  (*Telephone  communication  systems, 
FeasiUUty  studies),  (*Teletype  systems.  Feasibility  studies). 
Networks,  Language,  Political  Science,  Television 
communication  systems.  Symposia. 

Teleconferencing  is  a  term  used  to  describe  conferences 
held  between  individuals  in  locations  remote  from  each  other 
by  means  of  communication  facilities  such  as  telephone, 
teletypewriter  and/or  television.   The  problem  of  interest 
concerns  the  equipment  and  procedures  that  would  be  required 
to  Insure  efficient  communications  between  leaders  of  allied 
nations  during  crisis  situations  and  between  leaders  of  the 
U.  S.  and  the  USSR  on  the  Hot  Une.   Thus,  it  is  helpful  to 
understand  the  Influence  of  such  factors  as  the  number  ot 
participante.  communication  media,  network  structure, 
switehing  arrangements,  language  translation  requirements, 
conference  procedures,  and  security  considerations  upon 
the  efficiency  of  communications.    An  examination  is  made  of 
the  feasibility  of  a  research  and  development  program  to 
Increase  our  competence  in  the  area  of  teleconferencing. 
(Author) 


AD-601  924 
OTS  Price  $0.76 


Dlv.   5.  28.  33 


Institute  for  D*>f3n3e  A.-ialyses.  Washington.  D  C 
TELECONKERENC'NG:   BACKGROUND  ^FORMATION 
by  Alex  Bavelas.   Nov  63.  22p 
IDA  P106.  U)A/HQ-64-2310 
Contract  SD50 

Uiiclasslfied  rqx>rt 

Descriptors:   t*Commvnlcatton  systems.  MiUtary 
communicatiorw),  (♦Symposia,  Social  psychology)    (•Soc'al 
communication.  Symposia),  Networks,  Teleph^  com  Tiin- 
cation  systems.  Teletype  systems.  Television  communica- 
tion systems.  Mathematical  models.  Topology    Iroup 
dynamics.  Communication  l.ie.,-y.  Statistical  analysis. 

1^.  ^!^r*  ^'°:f»*tt*«  '«"■  »  8t"dy  of  teleconferencing 

Te   r^tiS^l"'"^'/  '^^  !**^"=  <^>  teleconferencing^r 
se.  (2)  traditional  face-to-face  conferences,  and  (3)  soci J  aid 

S^^tl^lT^  "T^^'^'"^  ^^^  to  occur  in  a^ifero.ViTEach 
o.  these  thr^-<  categories  is  explored  briefly  In  order  to 
assess  the  ..olue  of  a  more  ♦horouj.rt,  ,  ,arch.   Findings   and 
rei,omm.*nda  ions  are  glve'i  u.ifc,'  each  he.«H.^'!^An^hor) 


AD-601  925 
OTS  Price  $0.50 


Dlv.    5.  28,  32 
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Institute  for  Defense  Anafyses,  Washington,  D.  C 
TELECONFERENCING:   GUIDELINES  FOR  RESEARCH 
by  Alex  Bavelas.   Nov  63,    lOp 
IDA  P107,  IDA/H<;^-64-2312 
Contract  SD50 

Unclassified  npoit 

Descriptors:   (*Communlcatlon  systems,  Mllltery 
communicattons),  ("Symposia,  Social  psychology),  (•Social 
communication.  Symposia),  Scientific  research.  Communi- 
cation theory.  Networks,  Telephone  communication 
systems,  Teletype  systems,  TelevUton  comnuinicatlQa 
systems.  Group  dynamics. 


Btsb  a  partial  list  of  the  behavtoral  TariaDlsa  that  oould  be 
peaonably  expected  to  affect  the  process   dad  outeomes  of  a 
teleconferencing  faciUty  would  virtually  define  the  field  of 
social  psychology;  and  a  list  of  the  customary  methods  of 
•tucljrlng  those  variables  would  involve  several  of  the  social 
sclfloces.   Obviously,  what  is  required,  at  least  for  the  Initial 
period  of  research,  is  the  selection  of  a  nilatively  small 
number  of  variables  ~  hopefully,  those  most  immediately 
relevant  to  the  questions  that  must  be  answered  about  tele- 
coafereacing.  The  purpose  of  the  paper,  therefore,  is  to 
propose  criteria  for  selecting  such  a  groif)  of  variables, 
and  to  suggest  methods  appropriate  to  their  study.   (Author) 


AD-M1926 
OTS  Price  $0.50 


Div.   5,  28.  32 


Institute  for  Defense  Analyses.  WashingtoQ.  D.  C. 

TELECONFERENCING:  LANGUAGE  AND|  CULTURAL 

FACTORS, 

bf  Edmund  S.  Glenn.   Nov  63,   14p 

IDA  P109.  IDA-HQ-64-2314 

Contract  SDSO 

Uiiolasstfled  report 
I 
Desorlptorat   (*Conununlcation  systems,:  Military  com- 
munications), ("Language.  Communication  systems), 
("Culture.  Communication  systems),  (*Sympo.sia.  Social 
P>yol>olosy)t  Social  communication,  Doctunentation, 
Political  science.  Networks,  Telephone  cccnmunlcatlon 
systems.  Teletype  systems,  Televloioa  cbinmunlcation 
systems. 


I  of  laag«Mge 


The  paper  discusses  the  problems  of  laagU^ge  services 
and  the  possible  influence  language  and  cultural  factors  have 
on  the  conduct  of  teleconferences.   (AutboA 


AD-601  927 
OTS  Price  $0.50 


DlT.   5,  8,  18 


Institute  tor  Defense  Analyses,  Washington,  D.  C. 
TELECONFERENCING:    CAPACITY  OF  CURRENT 
C»MMUNICATION  FACIUTIES. 
by  Jay  W.  Schwarte.   Nov  63,    I4p 
IDA  PllO,  IDA/HQ-S4-231S 
Contract  SDSO 

Unclassified  report 

Descriptors:   ("Communication  systems^  Military 
conmiunications),  ("Telephone  communication  systems. 
Communication  theory)  ("Teletype  systems.  Communi- 
cation theory).  Networks,  Telephone  signals.  Bandwidth, 
Signal-to-nolse  ratto.  Telephone  equipment.  Television 
communioatton  systems.  Costo.  ^mposik 

The  discussion  is  the  resvdt  of  a  cursory  Investigation  into 
facilities  available  for  teleconferencing  between  stations 
situated  in  any  or  all  NATO  ciq^ltals.   It  has  a  two-fold  pur- 
pose: (1)  to  apprise  investigators  concerned  with  oOier  as- 
pecte  of  the  teleconferencing  problem  of  til*  available  communi- 
cation faciUties;  and  (2)  to  guide  more  comprehensive  investi- 
gattons  into  the  characteristics  of  avallabia  or  proposed 
communication  facilities.   The  discussion  Is  directed  toward 
the  reader  who  is  not  familiar  with  communication  theory  and 
practices.   (Author) 


Ao-col  na 

OTS  Price  $0.75 


DLr.    5.  8.  S$ 


Institute  for  Defense  Analyses,  Washington,  D. 
TELECONFERBNCING:    PROCEDURES, 
by  Thomas  G.  Belden.   Nov  63,  2^  IDA  Pitt. 
IDA/H«J-64-2316  ^^ 

ContraotSOJO 


C. 


UBClasslfied  report 


COMMUNICATK)NS  -  Division  5 


DescrU>tors:  ("Communication  systems.  Military  com- 
muT'cations),  ("Teletype  systems.  Analysis),  ("Symposia, 
Comrauoication  systems).  Social  communication.  Com- 
munication theory.  Language.  Networks.  Telephone  com- 
tmmlcalon  systems.  Television  oomra-in.<catton  systems. 

An  attempt  is  made  to  suggest  a  method  for  analyzing 
teleconferencing  procedures.   The  method  suggested  is 
iU  istraf  9d  by  30.716  examples  in  whi  3h  many  of  the  variables 
are  fixed.    First,  certa3n  definUtoas  and  symtols  are  created 
as  a  means  o5  conveying  the  network  and  procedural  alter- 
natives.  Second,  certain  networks  are  described   n  general 
terms  by  the  suggested  method.    Finally  particular  networks 
which  have  received  attention  are  described  by  the  same 
method  and  their  procedural  issues  discussed.   In  this 
selection  ot  exan^>les,  no  recommendations  are  made  of  one 
technique  over  another.   The  primary  emphasis  Is  on  tele- 
type as  a  oommvnlcation  media  since  it  is  the  mo3t  common 
aad  currently  practical  mode  of  teleconferencing  with  security 
under  present  world-wide  comrnunicatlon  conditions.   (Author) 


AD-601  929 
OTS  Price  $1.75 


Div.   5,  33 


Institute  for  Defense  Analyses,  Washfagton,  D.  C 
TELECONFERENCING:    AN  EXPERftlENTAL  TASK. 
Nov  63.    64p   IDA  P112,  IDA/H<}-64-2317 
Contract  SD50 

Unclassified  report 
Prepared  In  cooperation  wltt  Aircraft  Armamente.  Inc. 

Descriptors:  ("Communication  systems.  MiUtary  com- 
munications), ("Symposia.  Game  theory),  ("Game  theory 
Communication  systems).  Social  communication.  Political 
science,  MUitary  strategy,  Slmulatton. 

A  description  is  given  of  two  games  (SUMMIT  I  and 
SUMMIT  U)  designed  to  provide  suitable  settings  for  tiie 
investigation  of  teleconferencing  procedures  and  faciUties 
A  history  of  the  development  of  the  games  is  included. 


AD-601  932 
OTS  Price  $1.50 


Dlv.   5.  8.  32 


Institute  lor  Defense  Analyses.  Washington.  D.  C. 
TELECONFERENCING:    PRELIMINARY  EXPERIMENTS, 
by  H.  WaUace  Slnaiko.   Nov  63.  Sip 
IDA  P108,  IDA/HQ-64-2313 
Contract  SDSO 

Unclassified  report 

Descriptors:  ("Conomunication  systems,  MUitary 
communications),  ("Symposia.  Simulation).  ("Tetetype 
systems.  Simulation).  ("Telephone  conununlcation  systems. 
Simulation).  Social  communication.  Language.  Game 
theory,  Networks,  Television  communication  systems. 
Test  faculties,  FeasibUity  studtes. 

As  part  of  the  Teleconferencing  Project  a  laboratory 
faculty  was  set  up  to  enable  the  project  personnel  to  observe 
directiy  a  variety  of  teleconferencing  arrangements.   Over- 
aU  objectives  of  this  phase  of  the  study  were:   (a)  to  assess 
the  feasibUity  of  laboratory  experimentation  in  a  later  project 
on  teleconferencing,  and  (b)  to  provide  direct  esqierience 
which  would  assist  us  in  defining  problems  for  later 
research.   The  facUity,  the  types  of  questions  posed  in  the 
laboratory  studies,  and  the  results  of  these  observations 
are  described.    (Author) 
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Division  5  -  COB«MUNICATI0NS 


AD- SOI  970 
OTS  Price  $0.50 


a.»     5,  8 


Na'ml  Research  Lth.,  Wa'itila^too,  D.  C. 
MICROELECTRONIC  VIDEO  DRIVER  UNIT  REPORT, 
by  J.  A.  Helton.   Apr  64,  16p 
Pro].  SF007  05  01  6046 
NRL  MR1529 

Unci  issified  report 

Deacriptors:   (♦Video  an^ilifiers.  Performance  (Engineer- 
ing)), (*Mlmature  electronic  equipment.  Video  amplifiers). 
Gain.  Video  signals.  Noise  (Radar),  Attenuation,  Test 
eqiiipment  (Electronics). 

To  demonstrate  the  electrical  and  physical  advantages 
of  microelectronic  video  amplifiers,  the  Microelectronic 
Video  Driver  Unit  has  been  developed.   It  performs  the  same 
functions  as  the  Navy's  AM-1914AIP  Video  Amplifier  as  a 
video  d;  strl^dton  uaJt.   Tests  performed  on  the  Micro- 
electronic Video  Driver  Unit  indicate  it  o9ers  considerable 
ad-'intages  as  a  replacement  for  the  AM/1914AIP  in  size, 
weight,  power  consumption,  electrical  performance,  and 
potential  reliability.    (Author) 


AD-602  00S 
OTS  Price  $9.60 


Dlv.  5,  8 


of 


Moore  School  of  Electrical  Engineering,  Univ. 

Pennsylvania,  Philadelphia. 

SYSTEM  STUDY  FOR  SUPER  MOBILE  COMMUNICATIONS 

SATELLITE  GROUND  STATION. 

Quarterly  rept.  no.  3,  1  Jan-31  Mar  64 

by  F.  Haber,  M.  Akiyama.  K.  Ya'Coub,  J.  Feld,  and 

R.  Moff.  30  Apr  64,  118p  MSEE  64  15 

Contract  DA36  039AMC03219E,  Pro].  1R3  32  101  D253 

Unclassified  rqport 

Descriptors:  (*Space  communication  systems,  Com- 
munication systems),  (•Ground  support  equipment.  Space 
communication  systems).  Mobile,  ^sterns  engineering. 
Pulse  modulation.  Analysis,  Antennas.  Microwave  equipment. 
Tracking.  Satellites  (Artificial). 

The  work  included  analyses  of  certain  digital  modulation 
systems  which  are  potential  competitors  to  the  analog  systems 
reviewed  earlier,  analysis  of  antenna  noise,  further  develop- 
ment of  antenna  array  systems,  a  development  of  a  method 
for  field  calculation  of  antenna  pointing  directions,  and  a 
survey  of  existing  and  potential  low  noise  receiving  systems. 
The  modulation  studies  indicate  that  only  scant  Improvement 
over  the  capability  of  angle  modulation  feedback  techniques 
are  possible  with  digital  systems  -  assuming  the  published 
results  on  the  former  are  correct.    The  conclusion  is  based 
on  analyses  carried  out  on  several  multistate  PCM  trans- 
mission systems.   One  of  these,  using  a  weighted  pulse 
duration,  the  weighting  being  dependent  on  the  significance  of 
the  information  represented  by  the  pulse  does  not  appear  to 
have  been  studied  before.   It  gave  better  results  than  a  single 
error  coded  system,  a  deltasigma  system,  and  of  course,  an 
unweighted  system.  (Author) 


AD-602  028 
OTS  Price  $1.75 


Dlv.    5.  12 


General  Dynamic s/Convalr,  San  Diego,  Calif. 

INITIAL  DEVELOPMENT  OF  A  MINIATURIZED 

TELEMETERING  PACKAGE  FOR  DATA  ACQUISTION  AT 

HKH  SPEED  WATER  ENTRY, 

by  R.  M.  Hopkins.    Apr  64,  61p  GDC  64  108 

Contract  NOwSO  0494d 

Unclassified  report 

De8crlpt9r8:  (*Telemeter  systems,  Accelerometers), 
(♦Guided  missiles.  Water  entry).  Instrumentation. 
Miniature  electronic  equipment.  Transistors,  Transducers 
(Acoustic),  Guided  missile  launchers,  Guided  missile 
models.  Arresting  gear.  Water  tanks.  Telemetering  data. 


The  shock  due  to  high  speed  water  entry  of  a  body  may 
easily  reach  several  thousand  g's,  and  cause  serious 
structural  damage.   A  telemetry  package  is  oeodeil  w!<ich 
will  accurately  measure  these  accelerations.   The  report 
munmarizes  the  approach,  problems,  and  results  of  a  program 
to  develop  a  miniaturized  self-contained  telemetry  system  for 
measuring  the  accelerations  due  to  water  entry  velocities  of 
up  to  1000  feet  per  second.   (Authoi^ 


AD-602  063  Dlv.  5,  18,  30 

OTS  Price  $2.50 

International  Electric  Corp.,  Paramus,  N.  J. 
STRATEGIC  AIR  COMMAND  CONTROL  SYSTEM  (465L). 
Monthly  test  progress  rept.  no.  33,  21  Feb-20  Mar  64 
by  W.  J.  Ernst.  20  Apr  64.  102p  lEC  20130 
Contract  AF19  626  8 
ESD  TDR64  324 

Unclassified  report 

Descriptors:  (*CommunicaUon  systems.  Strategic 
Air  Command),  ('Strategic  Air  Command,  Conununicatlon 
systems),  (•Command  and  control  systems.  Strategic 
Air  Command),  Combat  information  centers.  Data  trans- 
mission systems.  Data  processing  systems.  Display  systems. 
Integrators  (Computers),  Remote  control  systems,  Ground 
support  equipment,  Management  engineering.  Systems 
engineering.  Performance  (Engineering),  Performance 
(Human),  Programming  (Computers). 

Information  is  presented  concerning  each  milestone 
established  in  the  465L  System  Test  Plan.   The  milestone 
information  is  organized  generlcally  by  Centrals  and  other 
descrlpUve  tjfUes  for  activiUes  of  similar  scope.   These.  iA 
turn,  are  conjsolidated  according  to  subsystem  and  comparable 
collective  designations.   Testing  not  attributable  to  the  465L 
System  Test  Plan  Milestones  are  reported  in  paragraphs 
associated  with  their  related  test  activities.   The  System 
Test  Faculty  (STF)  located  at  the  Contractor's  Project 
Headquarters  supported  demonstrations,  special  tests  and 


AD-602  130  Dlv.    5,  6.  30 

OTS  Price  $1.75 

Linooln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 
THE  ORTHOMATCH  DATA  TRANSMISSION  SYSTEM, 
by  B.  G.  Kuhn.    18  Feb  64.  62p   LL  TR346 
Contract  AF19  628  500 
ESD  TDR64  35 

Unclassified  report 

Descriptors:    (*Data  transmission  systems.  Performance 
(Engineering)),  ('Telemeter  systems.  Performance  (Engi- 
neering)), Communication  systems.  Pulse  modulation. 
Frequency  modulation.  Conununicatlon  theory.  Space-to- 
surface,  Digital  systems,  Signal-to-nolse  ratio. 

Ortbomatch  is  a  high-performance  data  transmission  or 
telemetry  system  which  uses  envelope-orthogonal  signals  In 
the  transmitter  and  matched-filter  detectors  in  the  receiver. 
Because  of  the  parallel  coding  and  optimum  detection  tech- 
niques of  Orthomatch,  its  calculated  performance  equals  or 
betters  the  calculated  performance  of  other  available  teleme- 
try systems.   It  is  within  10.2  db  of  Shannon's  ideal 
system.   A  practical  Orthomatch  system,  operating  with  16 
levels  of  amplitude  resolution  and  a  40-kcps  word  rate 
(160-kcps  bit  rate),  has  been  assembled  in  field-prototype 
form  and  tested  with  transmitter  and  receiver  components 
at  2.22  Gcps.   Signal-in-noise  performance  of  this  practical 
system  was  found  to  be  within  1.5  db  of  calculated  performanoe. 
High  performance  at  low  signal  levels  and  other  advantages 
of  Orthomatch  make  it  attractive  for  use  at  high  data  rates 
in  space-to-ground  or  other  transmission  links  where 
transmitter  power  is  at  a  premium.  (Author) 
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training.   Operational  Information  and  test  data  obtained  at 
the  STF  are  used  in  planning  and  development  of  the  465L 
System.   Specific  activities  reported  included  continuation  of 
the  investigation  of  problems  related  to  the  Motorola  Printer 
and  Translator,  and  group  display  projection  background  and 
character  brightness  variations.  (Author) 


AO-602  2*5  DlT.   5,  16.  25 

OTS  Price  $1.50 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden). 

SPEECH  TRANSMISSION  LABORATORY  Q^iUlTERLY 

PROGRESS  AND  STATUS  REPORT. 

Rapt,  for  Oot-Dec  63. 

15  Jan  64.  56p   KTH  STL-QPSR4/1963 

Contract  DA91  591EUC3080:  Grant  AF  EOA|li63  55 

AFCRL  64  262 

Unclassified  report 


COMMUNICATDNS  -  Division  5 


Descriptors:   (♦^>eech  transmission.  Analysis), 
(•Auditory  perception,  ^>eech),  (•Acoustics,  Music), 
(•Earphones,  Deafness),  Hearing.  Sound,  Touch,  Spectrum 
analyzers,  Verbal  behavior.  Coding,  Distal  computers. 
Analog  computers.  Data  storage  systems,  Sweden. 

Contents:  speech  analysis,  speech  percq>tlon,  musical 
acoustics,  and  aids  for  the  deaf  and  hard  of  hearing. 
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Division  6  -  DETECTION 


6.   DETECTION 


AD-601733 
OTS  Price  $1.00 


Dlv.   6,  8 


Harry  Diamond  Labs.,  Washington,  D.  C. 

ANALYSIS  OF  THE  SPIRAL  ANTENNA  IXRECTION  FINDER. 

by  Peter  B.  Johnson.    20  Apr  64.  40p 

Pro].  26100 

HDL   TR-1221 

Unclassified  report 

Descriptors:  (•Direction  finding,  Spiral  antennas), 
{♦Spiral  antennas.  Direction  finding).  Mathematical 
analysis.  Antenna  radiation  patterns.  Errors,  Azimuth, 
Electromagnetic  waves.  Design,  Phase  measurement. 
Theory,  Experimental  data. 

A  study  was  made  of  a  method  previously  suggested  for 
constructing  a  passive  direction  finder  capable  of  determining 
the  azimuth  and  elevation  of  an  electromagnetic  wavef  ront. 
This  direction  finder  consists  of  a  two-wire,  Archimedlan, 
spiral  antenna  and  a  phase  comparator.    Angular  Information 
of  accuracy  too  low  for  the  intended  application  is  obtained 
when  the  theory  and  experimental  data  previously  presented 
are  used.    A  general  theory  for  the  direction  finder  Is 
established  and  methods  for  accuracy  Improvement  are 
suggested.    (Author) 


AD-601856 
OTS  Price  $0.75 


Dlv.    8,  2.  30 


Aerospace  Corp.,  Los  Angeles,  Calif. 

ORBIT  DETERMINATION  BY  ANGULAR  MEASUREMENTS. 

by  P.  O.  Bell.    29  Jan  64,  24p,    TDR269  4550  10  3 

Contract  AF04  695  269 

SSD   TDR63  339  ■_ 

Unclassified  report 

Descr^tors:   (*Celestial  mechanics.  Equations), 
(•Orbital  traiectorles.  Measurement),  (•Satellites  (Artificial), 
Orbital  trajectories).  Azimuth,  Tracking,  Numerical 
analysis.  Computers,  Vector  analysis. 

From  a  tracking  station  of  known  geocentric  location,  the 
measurements  of  the  azimuth  and  elevation  of  a  satellite  at 
three  Instants  of  time  provided  tracking  data  sufficient  for  a 
preliminary  determination  of  the  orbit  of  the  satellite  about 
the  earth.    From  such  data,  the  components  (in  a  geo- 
centered  inertial  coordinate  system)  of  the  position  vo^'srs  ^t 
the  satellite  may  be  calculated  and  in  terms  of  these  compo- 
nents, all  of  the  orbital  elements  may  be  expressed.    In  view 
of  the  given  positional  data  of  the  tracking  sUtlon  and  the 
directional  data  of  the  satellite's  position,  only  the  slant 
ranges  are  needed  to  complete  the  determination  of  the  vectors. 
To  solve  for  the  slant  ranges,  an  iterative  procedure  was  intro- 
(kiced  whereby  successive  systems  of  linear  equations  are 
solved.    Subsequently,  all  of  the  orbital  elements  were  easily 
computed. 


AD-601  888 
OTS  Price  $1.00 


Dlv.  6,  25 


Institute  of  Science  and  Tech.,  Univ.  of  Michigan,  Ann  Arbor. 
RESOLUTION  CAPABILITIES  OF  OFF-AXIS  DETECTOR 
ELEMENTS  IN  PARABOLOIDAL  OPTICAL  SYSTEMS, 
by  William  L.  Brown.  Jun  64,  40p  1ST  2900  475T 
Contract  DA36  039sc78801 

Unclassified  report 

Report  on  Project  Michls;an. 


Descriptors:  (•Infrared  optical  systems,  ResolutloB), 
(•Optical  equipment.  Infrared  equipment).  Parabolic  bodies. 
Infrared  detectors.  Focusing,  Optical  scanning.  Light, 
Sources,  Optical  properties.  Equations,  Programming 
(Computers),  Infrared  research.  Mathematical  analysis. 

This  report  presents  a  new  approach  to  the  optical  analysis 
of  Infrared  detection  systems,  wtiich  avoids  the  ambiguous 
nature  of  spot  diagrams.    By  analyzing  an  ideal  parabololdal 
optical  system,  a  unique  equation  Is  derived  which  can  be  used 
to  determine  how  much  light,  emitted  from  a  point  source  and 
incident  upon  the  collecting  aperture,  is  actually  focused  upoo 
a  given  detector.    The  alignment  of  a  detector  element  both 
along  the  optical  axis  (focusing)  and  normal  to  the  optical  axis 
(centering)  is  shown  to  be  criticaL   The  IBM  704  digital  com- 
puter was  used  to  obtain  numerical  results  which  show  that  a 
maximum  of  9  elements  can  be  used  with  an  f/1  system.    This 
is  true  regarcUess  of  the  size  of  the  individual  elements,  sinoe 
the  distance  to  the  outer  element  increases  linearly  with 
element  size  and  the  optical  defects  Increase  linearly  with 
distance  off  axis.    The  computation  results  were  then  applied 
to  a  real  system  in  order  to  show  the  effects  of  optical  defects 
upon  the  dynamic  resolution  of  a  scanning  system.  (Author) 


AD-601  982 
OTS  Price  $1.25 


DiT.   6,  5,  8 


Electrical  Engineering  Research  Lab.,  Cornell  Univ., 

Ithaca.  N.  Y. 

ADAPTIVE  RECOGNITION  OF  RANDOM  BINARY 

SIGNALS. 

Technical  rept  no.  80 

by  G.  Belne.   Jun  64.   45p  EERL  7 

Contract  DA36  039AMC00034E 

Unclassified  report 

Descriptors:  (•Communication  theory,  (Slgnal-to-noise 
ratio).  (•Signals,  Detection).  FUters  (Electromagnetic 
wave),  Ad{^)tlve  communication  systems,  Detectors, 
Correlators,  Optimization,  Sequences,  Simulation,  Program- 
ming (Computers).  t 

The  problem  of  this  study  is  the  detection  of  signals  that 
are  neither  periodic  nor  of  constant  waveshape  in  the  pres- 
ence of  white  noise.   It  Is  assumed  that  the  signals  are 
initially  known,  that  they  are  of  a  binary  form,  that  they  are 
modified  at  random  times  by  the  complementing  of  one  ran- 
domly chosen  bit,  and  that  they  occur  at  random  times.    An 
adaptive  matched  filter  based  upon  the  link  connection  is 
proposed.    The  link  connection  is  selected  because  of  the 
relative  simplicity  with  which  it  can  perfprm  cross-cor- 
relations and  deliver  samples  of  its  input,  and  because  of  the 
large  bandwidth  it  can  provide.   Several  methods  for  estima- 
ting the  input-signal  waveform  from  its  samples,  including 
finite  averaging,  finite  summation,  and  RC  averaging,  are 
discussed.    Miss  and  false-alarm  probabilities  for  the  system 
are  computed,  estimated,  or  bounded,  and  its  general 
behavior,  from  initial  matching  to  noise-induced  failure,  is 
described.    A  digital  computer  program  for  the  simulation  of 
the  ad^Uve  system  is  described  with  How  charts.    (Authoi) 


AD-601  986 
OTS  Price  $1.25 


Dlv.   6,8 


30 


Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 

ON  THE  ACCURACY  AND  RESOLUTION  OF  RADAR 

SIGNALS. 

Group  rept. 

by  F.  C.  Schweppe.    25  Jun  64,   4^   LL  1964  23 

Contract  AF19  628  500 

ESD  TDR64  343 

Unclassified  report 

Descriptors:   (•Radar  signals.  Communication  theory), 
(•Communication  theory.  Radar  signals),  Radar  reflectloos. 
Resolution,  Modulation,  Noise  (Radar),  Radar  Uigets, 
Mathematical  models.  Linear  systems.  Matrix  algebra. 


Information  matrices  are  derived  for  estimates  of  the  range 
parameters  of  moving  targets  as  obtained  by  combining 
•priori  information  (if  available  with  reflected  radar  signals 
observed  in  the  presence  of  additive  white  Gaussian  noise. 
The  inverse  of  the  Information  matrix  provides  a  lower 
bound  on  the  covariance  matrix  of  any  unbiased  parameter 
estimates.    This  bound  can  be  approached  with  a  high  slgnal- 
to-noise  ratio  and  optimum  data  processing  (matched  filters). 
Artjltrary  frequency  modulation,  amplitude  modulation  and 
target  motion  as  weU  as  various  assumptions  on  processing 
the  R-F  phase  are  considered.   The  multiple  target  case 
enables  Investigation  of  a  signal's  resolution  ability  as  well 
as  Its  accuracy  potentials.    Results  for  a  carrier  frequency 
much  greater  than  the  effective  signal  bandwidth  are  obtained 
as  a  special  case.    A  main  purpose  of  the  report  is  the  re- 
duction of  the  original  radar  problem  to  a  linear  model  which 
is  equivalent  in  the  sense  of  having  the  same  information 
matrix.   The  various  specitd  cases  of  Interest  are  obtained 
l>y  simple  modifications  of  the  general  case  and  thus  the 
algorithm  can  provide  a  very  versatile  tool  for  evaluating 
and  designing  radar  signals.   (Author) 


AD-601  999  Dlv.  6,  8.  8 

OTS  Price  $2.25 


Raytheon  Co.,  Portsmouth,  R,  I. 

ADAPTIVE  DETECTION  OF  STATISTICAL  SCNALS  IN 

NOISE.  ]T 

Technical  rept.  j ' 

by  H.  L.  Groglnsky,  L.  R.  Wilson,  and  D.  MlMleton. 

Jun  64.  90p.  Ray  R339 

Contract  Nonr3381  00.  Pro].  NR187  202 

Uncl^sifled  rqwri 


ClS0S 


Rept.  on  SUtlstloal  Communicatkn  Theory  li  Sonar. 

Descriptors;  (•Detectors,  Slgnal-to-noise  ratio), 
(•Communication  theory.  Statistical  processes),  Detection, 
Correlators,  Signals,  Noise,  SUUstical  functions.  Sampling, 
Populatloii  (Mathemados).  Simulators,  Digital  computers. 
Sonar.  Adiqitlve  communication  systems. 
t 

The  forms  and  properties  were  studied  of  a  detector 
designed  to  operate  in  an  environment  in  which  little  sta- 
tistical information  about  either  the  signal  or  noise  field  is 
or  can  be  available.   An  adaptive  detector  based  on  the  theory 
of  nonparametric  sUtlstics  has  been  designed  for  this 
purpose.    The  detector  uses  amplitude  samples  taken  from 
two  distinct  receivers,  only  one  of  which  may  contain  signals 
from  a  target.    The  detector  is  shown  to  maintain  constant 
false  alarm  rate  despite  any  nonstationarity  of  the  noise. 
(Author) 


AD-602  121  Div.  6 

OTS  Price  $2.25 

Applied  Physics  Lab..  Johns  Hopkins  Univ..  $Uver  ^rlng, 
Md. 

MARCUM'S  AND  SWERUNG'S  DATA  ON  TA|«GET  DE- 
TECTION BY  A  PULSED  RADAR, 
tagr  L.  F.  Fehlner.   2  Jul  62,  8^   TG-451 
Contract  NOw62  0604c 

Unclassified  report 

Dssoiiptors:    (•Tarffet  discrimination,  Railar  targets), 
(•Radar  pulses.  Detection),  Noise  (Radar),  81gnal-to-nolse 
ratio.  Gain.  Pulse  Integration.  Data.  Electronic  equipment. 
Performance  (Engtoeering),  Probability,  Equations. 
Statistical  analysis.  Ranges  (Distance),  Special  functions. 

Marcum  has  produced  a  definitive  treatment  at  the  statisti- 
cal problem  of  target  detection  by  a  pulse  radar.   The  text 
and  graphs  of  Marcum's  papers  are  presented  in  terms  so 
highly  mathematical  that  his  results  may  not  appear  as  useful 
as  ttwy  really  are.   The  purpose  at  this  memo  is  to  describe 
the  problem  that  Maroum  solved  and  to  presaot  graphs  of 
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more  extensive  and  more  accurate  computed  data  in  a  form 
which  may  prove  more  useful  for  most  t^^llcations.   Nothing 
new  is  added  from  the  statistical  viewpoint.   Those  inter- 
ested in  the  mathematical  development  are  referred  to  Stud- 
ies of  Target  Detection  by  Pulsed  Radar.  IRE  TransacUons 
Volume  IT-6.  No.  2.  April  1960. 


AD-602  141 
OTS  Price  $1.00 


DiT.   6.  8 


Army  Electronics  Research  and  Development   Agency     Fort 

Monmouth,  N.  J. 

ENGINEERING  TEST  OF  X-BAND  MASER  FOR  WEATHER 

RADAR  SET  AN/MPS-34, 

by  Raymond  L.  Robbianl.    Mar  64.  33p 

Task  lAO  2S001A126  03 

AELRDL  TR2427 

Unclassified  report 

Descriptors:    (*Radar  equipment.  Sensitivity),  (•Meterolog- 
Ical  radar,  Masers),  (*Masers.  X  band).  Microwave 
amplifiers.  Helium,  Theory.  Tests,  Radar  signals.  Detection, 
Noise  (Radar).  Radar  antennas.  Radar  targets.  Storms. 
Atomic  clouds,  Meterological  satellites. 

An  engineering  test  was  performed  to  determine  the  in- 
crease in  sensitivity  that  an  X-band  helium  maser  could 
afford  a  Radar  Set  AN/MPS-34.    The  maser  increased 
sensitivity  by  12.5  db.    Radar  sensitivity  Improvement 
suggests  many  prospects  for  future  uses  In  nuclear -weather 
surveillance.    These  Include  in4)roved  meteorological 
intelligence  and  satellite  operations.    Future  plans  are 
explored.    Photographs  show  a  comparison  In  storm 
detection  of  Radar  Set  AN/MPS-34  with  and  without  maser 
amplification.    (Author) 


AD-602  213 
OTS  Price  $2.00 


Div.  6 


Lansdale  Div.,  Philco  Corp.,  Pa. 

PEM  FOR  GOLD-DOPED  GERMANIUM  INFRARED 

DETECTOR  TYPE  IR400. 

Quarterly  progress  rept.  no.  5.  27  Dec  63-27  Mar  64, 

by  A.  Quimento.    27  Mar  64,  74p   Philco  H-200 

Contract  DA36  039AMC01464E 

Unclassified  report 

Descriptors:     (•Infrared  detectors.  Production). 
Manufacturing  methods.  Quality  control.  Germanium.  Gold, 
Barium  compounds.  Fluorides,  Infrared  windows.  Machine 
tools.  Tests,  Experimental  data. 

Work  was  concentrated  on  fabricating  and  testing  six 
engineering  samples  which  had  barium  fluoride  windows 
and  sensitive  areas  1/2  mm  x  1/2  mm.   The  change  in 
sensitive  area  from  2  mm  x  2  mm.  authorized  during  the 
fourth  quarter,  required  additional  engineering  effort  beyond 
that  completed  under  the  original  provisions  of  the  contract. 
Work  was  continued  on  the  InspecUon  and  Quality  Control 
Plan  and  the  Equipment  Requirements  and  Production  Rates 
data.   The  preproductlon  phase  of  the  contract  was  started 
during  this  period.   Considerable  effort  was  e;q>ended  on 
improvement  of  existing  tooling  to  be  used  with  an  optical 
comparator  to  assure  proper  alignment  of  the  cell.   Detailed 
test  data  on  the  six  engineering  samples  delivered  are  in- 
cluded In  the  appendix  to  this  report.  (Author) 

AD-602  242  Div.  6.  8 

OTS  Price  $0.75 

Antl-Submarine  Warfare  Lab.,  Naval  Air  Development 
Center,  Johnsvllle,  Pa. 

RESEARCH  SONOBUOY  CONFIGURATION  (RESOC)  R  AND  D 
CONTAINER  NO.  1. 
Final  rept,, 

by  J.  Weber.    1  Jun  64.  28p 
N ADC -AW  6415 
31  Unclassified  report 
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Descriptors:  (*Radio  sodo  buoys.  Containers),  (^Containers, 
Watertight  fitting's).  Antisubmarine  warfare.  Sonar  equip- 
ment. Underwater  equipment.  Buoys,  Electrical  equipment. 
Radio  equipment.  Performance  (Engineering),  Environ- 
mental tests. 

A  watertight  container  to  be  used  In  the  evaluation  of 
sonotMoy  components  has  been  developed  and  evaluated.   The 
container  is  large  enough  to  minimize  packaging  difficulties, 
yet  small  enough  to  permit  easy  handling  under  all  operational 
conditions.   The  container  is  not  designed  for  air-launching, 
but  will  function  as  a  normal  sonobuoy  in  the  water.   Ancillary 
equipment  includes  rechargeable  battery  and  battery  charging 
unit.    (Author) 


AO-602  248  Div.  6.  8 

OTS  Price  $0.75 

Rome  Air  Development  Center,  GrifCiss  AFB,  N.  Y. 
WIDEBAND,  HIGH  GAIN,  VARIABLE  TIME  DELAY 
TECHNIQUES  FOR  ARRAY  ANTENNAS, 
by  John  B.  Payne,  m.   Jun  64,  26p 
Pro].  4506.  Task  450601 
RADC  TOR64  218 

Unclassified  report 

Descriptors:  (*Radar  antennas.  Delay  lines).  (♦Delay 
lines.  Radar  antennas).  Radar  equipment,  Antenna  compo- 
nents. Broadband,  Gain,  Electron  beams.  Digital  systems. 
Electronic  switches.  Time-delay  relays.  Amplifiers,  Radar 
scanning. 

The  report  discusses  two  Improved  techniques  for  obtaining 
a  wideband,  high  gain,  nondispersive,  variable  time  delay 
device  to  steer  array  antennas.   The  first  time  delay  technique 
uses  two  wideband  helix  structures  separated  by  a  cylindrical 
drift  tube  to  obtain  a  variable  delay  of  20  or  more  nano- 
seconds with  a  gain  of  20  to  30  db.    A  variable  delay  is 
obtained  by  controlling  the  beam  velocity  through  the  drift 
region  by  varying  the  drift  tube  potential.   Gain  variation  is 
minimised  by  maintaining  constant  beam  velocity  through  the 


helices.   The  second  method  is  a  digital  technique  in  which 
different  time  delay  elements  are  switched  into  the  signal  path. 
In  this  technique,  each  switch  is  replaced  by  a  wideband  ampli- 
fier that  determines  the  system  bandwidth  (200  to  800  mo). 
(Author) 


AD-602  280 
OTS  Price  $0.75 


Dlv.   6,  2,  25 


Pacific  Missile  Range,  Point  Mugu,  Calif. 
CORRECTION  OF  NEAR- HORIZONTAL  RADAR  ELEVA- 
TION ANGLES  FOR  ATMOSPHERIC  REFRACTION, 
by  L.  T.  Bankston  and  D.  B.  Meeker.   6  Jul  64,  28p 
PMR  TM64  6 

Unclassified  report 

Descriptors:  (* Atmospheric  refraction.  Radar  tracking), 
(*Radar  interference.  Corrections),  Position  finding. 
Errors,  Atmosphere,  Refractive  Index,  Electromagnetic 
waves.  Propagation,  Distortion,  Measurement,  Radar 
equipment.  Transponders.  Refractometers,  Radiosondes. 

AN/FPS-16  radars  at  Point  Mugu,  San  Nicolas  Island,  and 
Tranquillon  Peak.  California,  observed  the  variability  with 
time  and  space  of  the  position  parameters  (mostly  elevation 
angle)  of  a  fixed  transponder  beacon  on  Santa  Cruz  Island, 
California.   Soundings  with  an  airborne  refractometer  were 
taken  along  the  Point  Mugu-Santa  Cruz  Island  path,  and 
radiosondes  were  released  at  Point  Mugu,  while  radars  at 
Point  Mugu  collected  elevation  angle  observations.   A  ray- 
trace  computer  program  operated  on  the  sounding 
data  to  compute  predicted  elevation  angles  at  the  radar. 
Observed  and  predicted  angles  were  compared.   It  was  concluded 
that  errors  in  the  observed  elevation  angles  were  due  mainly 
to  atmospheric  refraction.   Also,  it  was  concluded  that  the 
variability  with  time  and  space  of  propagation  conditions  make 
the  slowly  acquired  and  inaccurately  positioned  sounding  data 
inadequate  to  achieve  corrections  commensurate  with  the 
inherent  accuracy  of  the  AN/FPS-16  radar.   If  accurate  low- 
angle  position  data  are  required,  methods  other  than  soundings 
with  aircraft-borne  refractometers  and  balloon-borne  meteoro- 
logical sensor  packages  should  be  sought  and  developed. 
(Author) 
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AD-601  714 
OTS  Price  $2.25 


Div.    7 


Microwave  Research  Inst.,  Polytechnic  Instj|D( 

Brooklyn,  N.  Y, 

ELECTROMECHANICAL  PULSERS. 

Apr  64,    95p    PIBMRI  1138  63 

Contract  AF30  602  2149,  ProJ.  4506,  Task  4|5l0603 

RADC    TDR63  436 

Unclassified  report 

Descr^tors:   (*Pul8e  generators.  Feasibility  studies), 
(*Power  supplies.  Modulation),  Pulse  modnlatlon, 
Generators,  Energy  conversion.  Armatures,  Colls, 
\Mnding,  Electromagnetic  shielding,  Voltafe,  Modulators, 
Mathematical  analysis.  Radar,  Radar  tran$tnltters. 

The  feasibility  of  the  geoeratl(»  of  short  pulsed  D.  C.  power 
by  means  of  electromechanical  energy  conversion  was  in- 
vestigated.   A  two-coil  primitive  system  Is  analyzed  and  the 
effect,  on  tte  output  of  a  third  short  circuited  coil  closely 
coupled  to  the  excitation  winding,  was  studied  both  with  re- 
spect to  the  pulse  magnitude  as  well  as  the  pulse  shape.    From 
the  results  obtained,  a  shielding  scheme  was   developed  and 
the  basic  electromechanical  pulser  evolved;  the  main  feature 
of  the  developed  pulser  being  a  conducting  cylinder  sur- 
rounding the  armature.   The  conducting  cylinder  accomplished 
the  dual  purpose  of  shielding  the  armature  from  the  main 
pole  iron,  resulting  in  a  drastically  reduced  armature  self- 
inductance  as  well  as  shielding  the  excitation  circuit  from 
the  effects  of  the  armature  reaction,  thus  making  the  excita- 
tion circuit,  in  effect,  current  source  driven.,  (Auttior) 
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AD-601  854  Dlv.    7.  M 

OTS  Price  $1.00 

Edgerton,  Germeshausen  andGrier,  Inc.,  Boston,  Mass. 

PHOTOGRAPHIC  RECONNAISSANCE  TERRAIN 

ILLUMDJANTS. 

Interim  engineering  rept.. 

by  P.  Bruce  Newell  and  David  V.  Tumqulst.    10  Jun  64.  31p 

EGG  B2829 

Contract  AF33  657  11327,  Pro].  6220,  Task  622006 

Unclassified  report 

Descriptors:  (*Xenon  lamps.  Design),  (*IllumlnaUon, 
Photographic  reconnaissance).  Electric  arcs,  Electrodes, 
Heat  transfer.  Cooling,  Gas  flow.  Argon,  Nitrogen. 
Circuits,  Lighting  equipment,  FeaslbiUty  studies. 

Based  on  the  technical  discussion  of  arc  sources  presented 
In  EG  and  G  Report  No.  B-2566.  this  task  involves  determining 
the  feasibility  of  designing  a  compact  arc  lamp  that  is  capable 
of  reasonable  life  with  continuous  operation  at  6  kilowatts  and 
which  is  cooled  by  high  velocity  Injections  of  the  fill  gas  Into 
the  arc  discharge  area  (direct  contact  -  convection  -  rather 
than  the  standard  conduction  cooling). 


AD-601  817 
OTS  Price  $2.00 


Div.  7.  12 


Westingbouse  Electric  Corp.,  Pittsburgh,  Pf 
CEROLYTE  FUEL  CELL. 
Quarterly  technical  progress  rept.  no.  1 
by  D.  H.  Archer.  E.  F.  Sverdrup,  L.  Elikan, 
and  R.  L.  Zahradnik.  1964,  72p 
Contract  AF33  615  1425;  continuation  of  Contract  AF33  657  8251 

UncdRsslfled  report 


IV.  A.  EngUsh, 


Descriptors:  (*Puel  cells.  Spacecraft,  (*Power  supplies. 
Fuel  cells).  Electrodes,  Platinum,  Bon<ttng,  Suriace  prop- 
erties, Solids,  Electrolytes,  Ceramic  materials.  Zirconium 
compounds,  Oxides,  Voltage,  Batteries  and  components. 
Performance  (Engineering),  Hydrogen.  Oxygen,  Seals 
(Stoppers),  Resistance  (Electrical),  Polarisation,  Vaporiza- 
tion, Tests. 


AD-601  906  Div.  7 

OTS  Price  $1.00 

Radio  Corp.  of  America.  Lancaster,  Pa. 

THE  DEVELOPMENT  OF  A  LOW-TEMPERATURB 

CYLINDRICAL  THERMIONIC  GENERATOR. 

Quarterly  technical  rept.  no,  1,  Mar-Jun  64. 

Jun  64,  39p 

Contract  AF33  615  1647;  contlnuaUon  of  Contract  AF33  657  8005. 

Pro].  8173.  Task  817305  9 

Unclassified  report 

Descriptors:  (*Energy  conversion.  Thermionic  converters. 
(•Thermionic  converters.  Design),  Electric  power  produc- 
tion. Heaters,  Liquid  metals,  Cesium,  Molybdenum,  HuUuni 
group  gases.  Injection,  Thermal  radiation,  Tests. 

The  specific  objectives  of  the  program  include:  evaluation  of 
existing  samples:  design  and  evaluation  of  improved  modules; 
investigation  of  low-work-functlon  collectors;  investigation 
of  high-temperature  collector  operation;  and  investigation  of 
the  effects  of  inert  gas  injection.   The  first  three  months  of 
work  covered  the  analysis  of  prior  failures  (See  AD-436  806), 
a  continuation  of  life  testing  to  more  than  4300  hours,  and  tlie 
initial  design  for  an  improved  module.    A  control  standard 
converter  was  fabricated  for  the  investigation  of  low-work- 
funcUoB  collectors.   One  sample  collector  material  was 
evaluated.    A  converter  design.  A-1195.  was  modified  for 
high-temperature  operation,  and  ooe  converter  employing 
a  molybdenum  emitter  and  molybdenum  collector  was 
fabricated.  (Author) 


AD-601  912 
OTS  Price  $0.75 


Div.  7,  4 


I 

actic 


This  work  is  to  gain  Oie  theoretical  and  practical  informa- 
tion on  solid  electrolyte  —  cerolyte  —  hydrogen-oxygen  fuel 
cells  necessary  to  the  construction  of  a  power  plant  for  space 
A  50-watt  cerolyte  battery  will  be  construct»d  and  a  500-watt 
fuel-cell  power  plant  will  be  designed.     Research  and 
development  work  is  devoted  to  producing  rugged,  long-lived, 
efficient,  electrodes  and  seals.    The  program  as  a  whole  is 
divided  into  four  parts:    1)  electrode  development;  2)  seal 
development  and  battery  testing;  3)  design,  construction,  and 
testing  of  a  50-watt  power  system;  and  4)  design  and  evalua- 
tion of  a  500-watt  cerolyte  fuel-cell  power  system  for  space. 
During  the  first  quarter  work  has  been  coDC|Bfitrated  in  the 
first  two  areas. 


Naval  Ordnance  Lab..  Corona,  Calif. 
CHEMOELECTRIC  ENERGY  CONVERSION  FOR  NON- 
AQUEOUS RESERVE  BATTERY  SYSTEMS. 
Quarterly  rept.,  for  Jan-Mar  64 
15  May  64,  25p 
NAVWEPS  8193 

Unclassified  report 

Descriptors:  (*Energy  conversion.  Electrochemistry), 
(•Batteries  and  components.  Electrochemistry),  (•Elec- 
trolytic ceUs,  Electrochemistry),  Eutectics.  Magnesium, 
Potassium  compounds.  Sodium  compounds.  Ammonium 
compounds.  Thiocyanates,  Uranium  compounds,  Oxides, 
Carbon,  Nickel,  Electrolytes,  Electrodes,  Lithium  alloys, 
Nltrobenzenes,  Free  radicals.  Ammonia. 
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Experimental  cell  studies  in  the  ionic  melt  system 
Mg/KSCN-NaSCN-kaollnAJ03-electrolyte-C/Ni  were 
completed.   New  studies,  which  include  electrical  conductivity, 
polarography,  and  chronopotentiometry,  were  begun  on 
electrolytes  with  dimet'.yl  3  dfone  solvent  (m.p.  109C). 
Electrode  reaction  studies  of  nitrobenzene  in  neutral  liquid 
ammonia  electrolytes  indicate  the  formation  of  a  phenyl  N02 
negative  radical  with  a  half-life  of  approximately  half  an 
hour,  wUch  can  be  expected  to  influence  short-life  battery 
discharge  performance.    Liquid  ammonia  hardware  cells 
with  Mg/  metadinitrobenzene  (mDNB)  electrodes  1  sq  cm  in 
area  were  tested  at  25C.    The  best  performance  was  obtained 
from  Mg/KSCN/NH4SCN-mDNB-C/Ag  cells  at  25C.  which 
averaged  2.12  volts  peak,  with  a  10%  drop  during  a  5-min 
discharge  into  a  constant  100-ohm  load  (21  ma/sq  cm  peak 
cursity).  (Autlior) 


AD-60i  946 
OTS  Price  $0.50 


Dlv.  7.  8 


Harry  Diamond  Labs.,  Washington,  D.  C. 

A  SMALL,  ULTRASTABLE,  TRANSISTOR-REGULATED 

MULTIVOLTAGE  POWER  SUPPLY. 

by  Floyd  Allen  and  H.  J.  Reed.    1  Jun  64,  18p 

Pro)s.  1B242403D232,  60400 

HDL  TR1231 

Unclassified  report 

Descriptors:     (*Power  supplies,  Microwave  equipment), 
(♦Transistors,.  Voltage  regulators).  Direct  current,  Ampli- 
fiers, Avalanche  diodes.  Circuits,  Batteries  and  Components. 
Voltage,  Design,  Performance  (Engineering). 

A  transistor-regulated  multlvoltage  power  supply  has  been 
designed  to  power  a  microwave  transmitter.    A  battery  volt- 
age of  32  :i  5  v  is  regulated,  then  transformed  and  rectified 
to  yield  outputs  of  1000,  160,  and  2.5  v.   The  outputs  are 
adjustable  over  the  ranges  *  4,  ±  6.25  and  +  0,  -  20  percent, 
respectively.    The  stability  of  the  outputs  for  constant  loads 
and  input  volUge  variations  of  t  5  ^  Is  better  than  ±  0.2, 
±  0.625,  and  ±  1.0  percent,  respectively.   The  power  supply 
maintains  this  stability  over  a  temperature  range  of  -54C 
to  +75C.   Two  of  the  output  voltages  are  completely  Isolated 
from  the  Input.  (Author) 


AD-601968 
OTS  Price  $2.75 


Div.   7 


Army  Engineer  Research  and  Develc^nnent  Labs., 
Fort  Belvoir,  Va. 

ENGINEEtUNG  REPORT  OF  A  5-HP,  ULTRA-HIGH- 
SPEED INDUCTION  MOTOR. 
Technical  rept. 

by  Dietrich  J.  Roesler.    10  Apr  64,    125p 
Task  1D622001A01201 
AERDL    177  2TR 

Unclassified  report 

Descr^rtors:   (^Induction  motors.  Feasibility  studies). 
Electric  motors.  High  frequency.  Velocity,  Design. 
C<»stiuction,  Peifoimance  (Engineering). 

This  report  covers  the  design,  fabrication,  testing,  and 
evaluation  of  a  5-hp, 'ultra-high-speed  (UHS)  squirrel  cage 
motor,  which  was  built  in  accordance  with  the  concepts  and 
design  requirements  developed  under  this  USAERDL  program. 
The  primary  goal  of  the  program  was  to  prove  the  feasibility 
of  building  Ughtwelgfat  motors  capable  of  operating  at  high 
frequencies  and  high  speeds.    The  work  resulted  in  a  compre- 
hensive method  of  performaix;e  prediction  for  squirrel  cage 
Induction  motors  up  to  a  frequency  of  3,500  cycles.   It  was 
concluded  that:  (a)  The  use  of  high  frequency  and  high  speeds 
in  the  field  of  electric  machinery  will  result  in  very  small  and 
lightweight  machines,    (b).  The  performance  of  the  UHS  machine 
can  be  brought  up  to  a  standard  where  it  can  compete  with 
commercial  machines,   (c)  The  mechanical  problems  con- 
nected with  the  high  rotor  speeds  can  be  solved  by  proper 
design  and  selection  of  materials.   (Author) 


AD-602  021  Div.    7,  8,  36 

OTS  Price  $0.50 

General  Instrument  Corp..  Garden  City.  N.  Y. 

PRODUCTION  ENGINEERING  MEASURE  FOR  THE 

IMPROVED  RELL^BILITY  OF  CAPACITORS.  FDCED  SOLID 

ELECTROLYTE,  TANTALUM  HIGH-RELIABILITY  lOMFEKM 

VOLT  CAPACITORS. 

Quarterly  rept.  no.  3,  29  Dec  63-28  Mar  64. 

by  Floyd  R.  Banks.  Jr.  and  A.  DlGlacomo.    28  Mar  64.  18p 

Contract  DA36  039AMC0362aE 

Unclasstfled  report 

Descriptors:    (*Tantal«mi  capacitors,  Manufacturli^ 
methods),  (♦Electrolytic  capacitors.  Manufacturii^  methoita). 
Production,  Quality  control.  Reliability.  Films,  Pyrolysls, 
Coatings,  Carbon,  Silver,  Dielectrics,  Electrical  propertia*. 
Analysis. 

Work  was  performed  In  four  areas  of  process  Improvement 
studies:   (1)   anodizing  and  re-formli«;  (2)   pyrolytlc  conver- 
sion; (3)   carbon  and  silver  coating:  and  (4)   screenii^  and 
dielectric  absorption.    The  major  results  of  the  studies  show 
that:    (1)   new  anodizing  racks  and  anodizing  cathodes  have 
provided  high  product  uniformity  at  anodizing  axkd  improved 
electrical  characteristics  over  previous  anodizing  conditions; 
(2)  conditions  of  flow  and  of  heat  exchange  of  the  conversion 
atmosphere,  and  conversion  times,  have  been  optimized,  based 
upon  the  magnitudes  of  the  final  re-forming  currents;  and  (3) 
the  best  electrical  results,  based  upon  comparative  studies, 
have  been  obtained  with  three  carbon  coats  applied  to  the 
anodes  and  extended  carbon  and  silver  coating  curing  cycles 
(Author) 
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BIOCHEMICAL  FUEL  CELL.  i 

Quarterly  progress  rept.  no.  7,  1  Jan-31  Mar  64, 

by  Paul  S.  May,  G.  C.  Blanchard,  and  R.  T.  Foley. 
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Contract  DA36  039SC90878.  Task  1G6  23001A0&3  04 

UnoUsstfied  report 

Descriptors:   (•Fuel  cells.  Biochemistry),  (•HUcro- 
organisms.  Fuel  cells),   (•Gas-generating  system, 
Mlcrooroganisms),  Energy  conversion.  Hydrogen,  Pro- 
(hiction,  Clostridium  welchii.  Culture  media,  Gluoose, 
Metabolism.  Buffers,  pH. 

The  report  describes  an  experimental  and  theoretical  in- 
vestigation of  hydrogen  production  by  microorganisms. 
Studies  with  a  1/2(2)  to  the  5th  power  fractional  factorial 
design  experiment  were  conducted  to  define  the  parameters 
governing  the  production  of  hydrogen  by  Clostridium  welchll. 
Sixteen  10-liter  fermenters  were  used  In  this  study.   In 
addition,  the  efficiency  of  substrate  conversion  and  gluoose 
utilization  as  well  as  per-ceU  hydrogen  yields  were  determined. 
The  results  Indicate  that  the  combination  of  low  butter,  high 
substrate,  high  inoculum,  and  a  pH  range  of  6.3-6.5  provides 
maximum  total  hydrogen  in  16  hours.   (Author) 
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2000F  POWER  WIRE  FOR  AEROSPACE  ENVIRONMENT 

Quarterly  rept.  no.  5,  5  Apr-6  Jul  64. 

S  Jul  64,  30p 

Contract  AF33  667  11046,  ProJ.  8U8,  Task  8U806 

Unclaaelfled  report 


ELECTRICAL  EQUIPMENT  -  Division  7 


Descriptors:  (*Metal  seals.  Brazing),  (*Eltetric  wire, 
Metal  seals).  High  temperature  research.  Aeronautics, 
Ceramic  materials.  Aluminum.  Magnesium,  Oxides.  Voltage. 
Oxidation,  Tests,  Cleaning.  Test  equipmant.  CooUng,  Electric 
Insulation,  Vacuum  i^jparatus.  | 

A  brazing  study  was  undertaken  to  produce  reliable  end 
seals  for  power  wire  systems.   The  best  results  were  ob- 
tained with  99.5  percent  dense  alumina  end  plugs,  vacuum 
brazed  under  oootrolled  heating,  ooollng,  and  cleaning 
conditions.   Studies  of  the  breakdown  during  the  2000F  - 
UOOt  test  showed  that  breakdown  occured  over  the  surface 
d  tte  ceramic.   Small  modifications  of  the  present  end  seal 
cooflfuratioo  using  materials  already  on  band  sbow  promise 
at  overcoming  this  dlffioulty.   (Author) 
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OTS  Price  $1.00 
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School  of 


George  Washington  Univ.,  Washington,  D.  C . 

Engineering  and  Applied  Science. 

TWO-PORT  FORMULATION  OF  ELECTRdMECHANICAL 

TRANSDUCERS. 

Rept.  no.  1,  J  I 

by  Louis  de  Plan  and  Robert  M.  Moore.    lOi  Jtil  64,  36p 

Contract  Nonr761  09.  Prol.  NR185  550 

^bclassifled  report 


RTD  TDlt63  4144  superseded,  AD-429  135  si^ierseded, 
ASD  TDR63  394  superseded.  AD-411  245  superseded.  ASD 
TDR62  893  superseded,  AD- 291  477  stqierseded, 
ASD  TDR62  553  superseded.  AD-278  647  superseded,  ASD 
TOR62  68  superseded,  AD-273  688  superseded.  ASD  TR61  236 
superseded,  AD-267  051  superseded,  N63  10422  stq>erseded, 
N64  12325  siqwrseded,  and  N64  14962  superseded. 

Oesorlptors:  (*Batteries  and  conqxments.  Spacecraft), 
(•Alkaline  cells.  Performance  (Engineering)),  Environmental 
tests.  Silver,  Cadmium.  Zinc,  Nickel.  Radiation  damage. 
Voltage,  Space  environmental  conditions.  Storage  batteries, 
Failure  (Mechanics). 

The  purpose  of  this  program  is  to  establish  a  broadbase  of 
battery  test  data  for  use  in  the  design  of  the  electrical  system 
of  future  space  vehicles,  and  to  determine  the  actual  failure 
mechanism  of  new  battery  systems  under  varying  environmen- 
tal and  cycle-life  C(«ditions.   Another  objective  is  to  determine 
techniques  and/or  materials  to  prevent  these  failures,  and  to 
Increase  the  usable  watt-hours-per-pound  capability  and 
cycle  life  of  the  battery.   This  program  Includes  the  cycle-lile 
performance  evaluation  and  failure  analysis  of  the  following 
types  of  sealed,  secondary,  alkaline  cells:  two  types  of 
25  ampere-hour  ailver-zinc  cells;  one  type  of  15  and  one  type 
of  20  ampere-hour  sllver-cadmiimi  cells;  and  one  type  of 
20  ampere-hour  nickel-cadmium  cell.   The  program  also 
includes  a  study  of  the  effects  of  radiation  vpoa  each  type 
of  alkaline  cell.   (Author) 


Descriptors:     (•Transducers,  Electromechanical 
converters),  (•Electromechanical  converters.  Theory), 
Voltage,  Networks,  Taylor's  series.  Electrical  Impedance, 
Differential  equations.  Integral  equations,  Polynomials, 
Functions,  Integral  transforms.  Analysis. 

The  report  begins  with  a  discussion  of  analogies  as  they 
pertain  to  electromechanical  transducers.   Following  this  dis- 
oussion,  the  linear  operating  equations  of  the  general  trans- 
ducer are  formulated  as  matrix  equations,  and  the  various 
possible  matrix  parameters  and  equivalent  networks  for 
such  devices  are  presented.   The  concepts  of  reciprocity, 
nonreclproclty.  and  antireciproclty  are  theo  Introduced  and 
their  significance  is  discussed.   Finally,  a  general  develop- 
ment of  the  salient  properties  of  linear  electromechanical 
transducers.  Including  natural  (transient)  and  forced  (steady 
state)  response  behavior.  Is  developed  and  ^  techniques 
are  Illustrated.  (Author) 
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ALKALINE  BATTERY  EVALUATION. 

Semi-annual  rept.  no.  4,  Apr  62-15  Mar  6^ 
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Experiment  Station. 

THE  SIMPLE-PORE  AND  THIN-FILM  MODELS  OF  POROUS 

GAS  DIFFUSION  ELECTRODES. 

Rept.  no.  7, 

by  L.  G.  Austin,  Mario  Ariel.  Robert  D.  Walker,  Gwendoline  B. 

Wood,  and  Raymond  H.  Comyn.   May  64,  38p 

Contract  DA49  186  502ORD917 

Unclassified  report 

Descriptors:  (♦Electrodes.  Fuel  cells),  (♦Fuel  cells. 
Electrodes),  Gases.  Diffusion,  Models  (Simulations), 
Electrolytes,  Transport  properties.  Electric  currents. 
Electrochemistry,  Equations,  Mathematical  analysis. 

Two  physical  models  for  the  mode  of  operation  of  porous  gas 
diffusion  electrodes  for  fuel  cells  are  discussed.    For  non- 
wetted  electrodes  the  simple-pore  model  is  proposed.  In 
which  reactant  gas  dissolves  In  electrolyte  and  diffuses  to  the 
submer^jed  electrode  surface  near  the  three  phase  boundary 
of  solld-Uquld-gas..  It  Is  shown  that  for  normal  gas  solubil- 
ities and  diffusion  coefficients,  this  model  will  lead  to  low  mass 
transport  limited  currents  unless  the  pore  diameter  Is  less 
than  about  1  micron.   For  wetted  double-layer  structure 
electrodes  the  thln-fllm  nM>del  appears  reasonable  on  the 
basis  of  experinoental  observation.   An  approximate  mathe- 
matical treatment  of  this  model  leads  to  useful  simple 
solutions,  which  can  form  the  basis  for  design  of  experiments 
to  test  the  model.    (Author) 
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UNIAXIAL  DIELECTRIC  RODS  IN  CYLINDRICAL  CAVITIES. 

Preliminary  paper 

by  Ross  F.  Lohr  Jr.  Apr  64,  60p  PIBMRI  1219  64 

Grant  AFOSR453  63 

AFOSR  64  1120 

Unclassified  report 

Descriptors:  (*Ma8ers,  Ruby),  (•Cavity  resonators,  Dla- 
lectric  properties),  (•Waveguides,  Dielectric  properties), 
(•Dielectrics,  Rods),  Tests,  Frequency,  Resonators, 
Tensor  analysis.  Permeability  (Magnetic),  Numerical  analy- 
sis, Bessel  functions.  Partial  differential  equations,  X  band. 
Kband. 

In  frequency  regions  well  above  Oie  lowest  resonant  frequencies 
of  a  circularly  cylindrical  cavity,  the  mode  density,  1.  e.,  the 
number  of  modes  within  a  given,  relatively  small  frequency 
intfirval,  is  generally  quite  high,  and  the  Identification  of  e«- 
;ierimt;n tally  found  resonances  with  specific  cavity  modes 
canm>t  usually  be  accomplished  by  frequency  considerations 
:done.   Two  techniques  useful  in  such  identifications  are  pre- 
scnte<l  here.   One  of  these  can  be  employed  to  gain  information 
concerning  the  angular  periodicity,  of  the  mode,  while  the  other 
gives  an  indication  of  its  axial  periodicity.    A  new  method  of 
measu  ring  the  dielectric  constants  (tensor)  of  a  uniaxial  ma- 
terial, which  is  based  on  the  exact  solution  of  a  large  dielectric 
rod  located  in  a  circularly  cylindrical  cavity  is  also  presented. 
The  characteristic  equations  rsqulcj  1  h\  ixli  ino.a-j.-l!.)  .  'i-n'.i 
boen  dcrlvoil  and  are  given.    The  techniques  for  identifying 
nKxJos,  as  well  as  tte  dielectric  constant  measurement  method, 
have  Ijoco  tested  against  theoretical  computations  (as  far  as 
this  la  possible)  and  have  been  found  to  be  sound.    Explicit 
values  for  U»e  (X-band)  dielectric  constants  of  ruby  have  been 
rietormineO  experimentally.  (Author) 
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Descriptors:  (•Radio  r-scelverd,  Microwave  frequency), 
(•Detectors,  Microwave  frequency),  (*Microwave  equip- 
ment. Detectors),  (•Waveguides,  Reflectors),  Masers, 
Optlcul  equipment,  Beami  (Electromagnetic),  Backward- 
wavr  oscillators.  Thermistors,  Thermoelectricity, 
Electromagnetic  waves.  Theory,  Numerical  analysis. 

Thf  program  has  as  its  goal  the  development  of  video 
detection  techniques  which  are  ^)propriate  for  the  milli- 
meter juiil  submillimeter  range  of  the  spectrum.   Measure- 
ment (»f  the  sensitivity  of  the  TGS  pyroelectrlc  effect  detector 
in'llcat».-s  a  minimum  detectable  signal  level  of  approximately 
4  microwatts.    Additional  studies  on  the  theory  of  the 
reflecting  beam  waveguide  indicate  that  at  least  two  reflec- 
tor shnp<:8  are  permitted  by  the  approximate  theory  devel- 
oped for  the  analysis.    If  any  differences  in  the  electro- 
magnetic fields  corresponding  to  these  two  types  of  reflectors 
exist,  they  xm  obscured  by  the  approximations  made  in  the 
anatynis.    (Author) 
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Bomac  Dlv..  Varisn  Associates,  Beverly,  Mass. 

BL-221  70  Gc  MAGNETRON  PRODUCTION  ENGINEERING 

MEASURE. 

Quarterly  progress  rept.  no.  11,  6  Feb-6  May  64. 

by  Robert  C.  Sibley.  6  May  64,  7p 

Contract  DA36  0398c85974 

Unolasslfled  report 

Descriptors:  (•Magnetrons,  Manufacturing  methods). 
Extremely  hi^  frequency,  Tests,  Reliability  (Electronics), 
Anodes  (Electron  tubes).  Voltage,  Positioning  devices 
(Machinery),  Machining,  Transformers. 

The  following  activities  and  work  were  pursued  during  this 
(fiarterly  period.    Five  magnetrons  were  accepted  at  Final 
QuaimcaUon  Test  during  March  1964.    Three  magnetrons 
were  made  to  check  hot  frequency  using  anodes  from  available 
hobs.    Parts  are  nearly  complete  for  pilot  production  run. 
Negative  results  were  obtained  for  tests  eliminating  hand 
de-burring  and  spark  machining  of  the  transformer  slot. 
(Author) 
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Mitre  Corp.,  Bedford.  Mass. 

SIMPLIFIED  POINTING  EQUATIONS  FOR  SLAVING  AN 

ANTENNA  TO  THE  RADAR  COORDINATES, 

by  R.  Manasse.  Sep  63,  lOp  MITRE  TM3646 

Contract  AF19  628  2390,  ProJ.  750 

ESD  TDR63  492 

Unclassified  report 

Descriptors:  (•Antennas,  Remote  control  systems),  (•Radar 
equipment.  Radar  stations),  (*Geodesics,  Position  finding). 
Targets,  Range  finding.  Numerical  analysis,  TransfonnattoM 
(Mathematics),  Geometry. 

The  advent  of  long-baseline  radar  and  missile  range  Instru- 
mentaUon  systems  reeipiires  a  capability  to  slave  two  or  more 
antennas  together  so  that  they  wlU  point  physlcaUy  at  the  same 
point  in  space.   Generally,  when  pencil  beams  are  employed 
and  the  separation  between  antennas  is  comparable  to  the  slant 
range  of  the  Urget,  a  brute  force  implemenUUon  of  the  coordi- 
nate transformation  "equations  is  reqiilred.   However,  in  sys- 
tems where  the  separation  between  antennas  is  not  more  than 
1/10  of  the  slant  range  of  the  Urget  or  so  (depending  on  beam- 
width),  approximate  e«iatlons  for  slaving  the  antennas  together 
may  prove  satisfactory.   It  is  the  purpose  of  this  paper  to 
derive  approximate  expressions  for  the  radar  coordinates  of  a 
Urget  at  a  slave  site  In  terms  of  ite  radar  coordinates  at  a 
master  site.    The  equaUons  are  specialized  to  the  important 
case  where  the  two  sites  differ  only  in  longitude,  so  that  it  is 
convenient  to  apply  these  equations  to  obtain  the  pointing  angle 
corrections  introduced  by  earth  roUtlon.  (Author) 
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Navy  Electronics  Lab.,  San  Diego,  Calif. 

ADAPTIVE  PLANT  IDENTinCATION  DIGITAL  CONTROL 

SYSTEM. 

Research  and  development  rept.,  3  Jun  63-1  Jan  64, 

by  W.  V.  Kershow.   30  Mar  64,  llOp 

Task  7128 

NEL   1216 

Unclassified  report 

Descriptors:   (•Adaptive  control  systems.  Digital 
computers),  (•Digital  computers.  Adaptive  control  systems). 
Design,  Performance  (Engineering),  Systems  engineering. 
Shipbome,  Control  systems.  Real  Ume,  Linear  systems. 
OptimizaOon,  identification  systems.  Functions.  Integral 
transforms.  Programming  (Computers),  Analog  computers. 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


The  study  to  develop  a  high  order  of  profepBlonal 
competence  in  the  field  of  digital  sampled-data  control  systems 
was  continued.    A  stable,  well-behaved  plant  identification 
adaptive  system  was  successfully  programmed.  Implemented, 
and  evaluated.   The  adaptive  system  had  a  high  rate  of 
convergence,  approximately  four  sample  periods,  and  was 
able  to  handle  (1)  r^>ldly  changing  plants,  and  (2)  closed- 
loop  convergence  on  Initially  unknown  plaqts.   (Author) 
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Microwave  Devices  Lab.,  Univ.  of  Utah,  Swt  Lake  City 
TRAVELING-WAVE  TUBES  WITH  NONPERIODIC  DIELEC- 
TRIC CIRCUITS.  1 1 
Technical  rept.  no.  7,  I 
by  Carl  H.  Dumey  and  Richard  W.  Grow.  '  I  May  64,  80p 
Contract  Nonrl288  05,  Pro].  NR373  740 

Unclassified  report 

Descriptors;   (•Traveling-wave  tubes.  Circuits),  (•Dielec- 
trics, Circuits),  (•Circuits,  Dielectrics),  Waveguides, 
Power,  Propagation,  Electrical  impedance.  Gain,  Electric 
fields.  Electron  beams.  Narrowt>and.  Equitlons,  Numerical 
analysis.  [j 

Dielectric  circuits,  which  in  the  past  have  been  considered 
to  be  unsatisfactory  for  use  as  slow-wave  circuits  in  traveling- 
wave  Interaction,  are  analysed  from  the  traveling-wave 
approach.   The  field  and  power  propagatton  characteristics  of 
the  circuits  are  found  using  fleld  techniques  and  the  interaction 
Impedance  is  calculated  and  averaged  to  allow  for  the  varia- 
tion of  the  electric  fields  over  the  region  of  the  electron  beam. 
The  gain  of  the  dielectric-circuit  traveling-wave  tube  is  cal- 
culated and  gain  characteristics  are  showa.   Essentially 
four  dielectric  clrculte  are  treated.    Two  circuits,  a  dielectric- 
coated  conductor  in  a  waveguide  and  an  inhomogeneously 
dielectric-loaded  rectangular  waveguide,  are  found  to  have 
reasonable  gain  at  X-band,  but  are  very  lossy  at  millimeter 
wavelengths.    The  other  two  circuits,  a  dielectric  tube  in  a 
round  waveguide  and  a  dielectric  plate  between  two  semi-infi- 
nite conducting  planes,  are  found  to  have  reasonable  gain  at 
300  Gc.    All  four  circuits  are  narrow-band  and  require  the 
electron  beam  to  be  very  close  to  the  dlelaotrlc.  (Author) 
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APPLICATION  OF  A  BINARY-DECIMAL  CODE  IN  A  DIGITAL 

READING  IN  A  CODE-PULSE  TELEMETBTS'  SYSTEM, 

by  N.  L  Kalatozlshvlll  and  K.  N.  Slovinskit.    19  May  64, 
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Ufaclasslfied  report 

Unedited  rough  draft  trans,  of  Priborostr(ienle  (USSR)  1963, 
no.  9.  p.  18-19.  I 

Descriptors:     (*Telemeter  systems.  Codbig),  (*Coding, 
Telemeter  systems).  Pulse  communication  systems.  Binary 
arittmietic,  DaU  transmission  systems,  DlglUl  recording 
systems.  Circuits,  Communication  theory,  USSR. 

A  binary-decimal  code  for  transmitting  signals  of  telemetry, 
wlilch  relieves  the  need  for  carrying  out  a  great  deal  of  con- 
versions on  the  reception  side,  is  proposed.   In  the  code-  pulse 
system  of  telemetry  with  a  pickup  in  the  form  of  a  photo- 
converter  for  assuring  the  discreteness  the  roUtable  disk  is 
perforated  for  the  binary  code,   in  order  to  avoid  gross  errors 
in  remote  transmission  a  code  with  a  mlnimul  of  error  is 
selected,  such  as  Gray's  code.   In  the  described  binary-decima 
code  the  numbers  of  each  decimal  categoiy  are  expressed  by 
a  four-category  binary  code-the  tetrad.    As  a  decimal  code. 
In  contrast  to  the  direct  decimal  counting  a  reflex  code  (Gray's 
code)  Is  used. 


AD-601  814  Dlv.  8,  26 

OTS  Price  $2.25 
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FAILURE  MECHANISMS  IN  MICROBLECTRONICS. 

Quarterly  rept.  no.  2,  Aug-Oct  63 

May  64.  75p 
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Descriptors:     (•Microminiaturization  (Electronics), 
Failure  (Mechanics)),  (•ReUablUty  (Electronics),  Manu- 
facturing methods).  Quality  control,  Solid  sUte  physics. 
Manufacturing  methods.  Photoengraving,  Silicon,  Oxides, 
Diodes  (Semiconductor),  Aging  (Materials),  Electrical 
properties.  Films,  Test  methods.  Tests. 

A  series  of  12  wafers  with  625  devices  each,  fabricated  in 
P-type,  10.4-ohm-cm  silicon  was  processed  through  all 
fabricational  stages,  and  mesisurements  were  made  on  tiie 
surface  parameters  at  each  stage  of  fabrication:  in  certain 
ones  device  characteristics  were  measured  on  Individual 
devices  on  the  wafers  as  a  function  of  position,  and  resulta 
are  being  compared  with  the  values  of  the  surface  measure- 
ment parameters  previously  obtained  for  the  same  device  or 
area  on  the  wafer  during  the  processing  stages.    This  work  is 
continuing,  and  overall  results  will  be  available  Uter.    Present 
indications  show  variation  in  characteristics  with  position  on 
the  wafer,  and  that  the  two  most  drastic  stages  in  fabricational 
processes  affecting  surface  properties  are  the  vapor  etch  and 
the  photoetch.   Evidence  was  obtained  for  the  existence  of 
insulating  subvlslble  layers  over  certain  windows  but  none  over 
others  in  a  wafer  treated  by  supposedly  uniform  developing 
and  photoetch.   The  relation  of  these  layers  to  device  perform- 
ance and  Junction  depth  is  being  investigated,  since  in  a  com- 
plex device  it  may  be  a  mechanism  responsible  for  variations 
in  characteristic  performance  or  for  punchthrough  or  shorttoc. 
(Author)  ^^ 
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SINGLE-BAND  SHF  MODULATOR  AS  THE  LOCAL 

OSCILLATOR  IN  A  EPR  SPECTROMETER. 

by  M.  A.  Ruban.  12  May  64,  lip 

FTD  TT64  317;  TT  64  11806 

Unclassified  report 

Unedited  rough  draft  trans,  of  Prlbory  1  Tekhnlka 
EksperimenU  (USSR)  1963   [v.  ^    no.  4,  p.  103-106. 

Descriptors:  (•Modulators,  Spectnun  analyzers), 
(•^>ec^^mi  analyzers.  Modulators),  Diodes  (Semicon- 
ductors), Design,  Waveguide  slots.  Sensitivity.  Analysis, 
Nuclear  resonance.  Superhigh  frequency. 

A  single-band  crystal  diode  modulator  using  a  slotted 
bridge  is  described  in  which,  as  a  result  of  combined 
amplitude  and  phase  modulation  of  SHF  diode  oscillations,  a 
single-band  signal  power  of  0.5-0.6  mw  is  obtained  when 
5-7  mw  are  shunted  into  the  modulator  canal.  The  carrier  and 
second  side  frequency  are  suppressed  not  less  than  50-55  db. 
Oppression  of  the  higher  side  frequencies  is  no  worse  than 
30-35  db.   The  described  modulator  Is  of  extremely  simple 
design  and  may  be  made  very  con^jact.   The  device  is 
successfully  used  in  place  of  the  local  oscillator  in  a 
radlospectrometer  for  analysis  of  electron-nuclear  double 
resonance.   (Author) 
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Westlngbouse  Defense  and  Space  Center,  Baltimore,  Md. 

FAILURE  MECHANISMS  IN  MICROELECTRONICS. 

^larterly  rept.  no.  3 

May  64  27p 

Cootract  AF30  602  3017.  Prol.  5519   Task  551906 

RADC  TDR64  125 

Unclassified  report 

Descriptors:     (*Mlcrominlaturization  (Electronics), 
Failure  (Mechanics)),  (•ReUabiUty  (Electronics),  Manu- 
facturing methods).  Solid  state  physics,  Quality  control. 
Amplifiers,  Mo<kile8  (Electronic),  Diodes,  Transistors, 
Resistors,  Photoengraving,  Silicon,  Oxides,  Films. 
Electrical  properties.  Test  methods.  Tests. 

A  specific  microelectronic  linear  amplifying  block,  was 
chosen  as  the  representative  device  for  detailed  examination. 
A  description  is  given  of  the  block  and  its  performance 
characteristics  Indicated.    A  type  of  failure  of  Isolation  in  the 
block  was  identified,  and  the  mechanism  responsible  is  des- 
cribed.  The  mechanism  ^>pears  to  be  partially  related  to 
inequities  in  diffusion  of  dopant  during  the  first  difiusion. 
Correlation  between  photovoltage  and  the  unsuitable  region 
on  the  device  Is  described.    A  re-analysis  and  confirmation  of 
the  relation  between  reverse  breakdown  voltage  and  Junction 
depth  indicates  that  the  efiect  of  layers  of  oxide  left  on  the 
silicon  Just  before  diffusion,  through  variations  of  the  photo- 
etch  procedure,  is  to  provide  slight  additional  source  strength 
in  the  diffusion,  and  therefore  a  slightly  greater  reverse 
breakdown  voltage.  (Autboi) 


Sprague  Electric  Co..  North  Adams.  Mass. 

PRODUCTION  ENGINEERING  MEASURE  FOR  DIPROVBD 

RELIABILITY  OF  SOLID  ELECTROLYTE  TANTALUM 

CAPACITORS. 

Quarterly  rept.  no.  2,  29  Sep-29  Dec  63 

by  J.  M.  Eckfeldt  and  J.  H.  D.  Folster.    29  Dec  63,  18p 

Contract  DA36  039AMC03621E 

Unclassified  report 

Descriptors:     (*Tantalum  capacitors.  Reliability  (Elec- 
tronics)), Performance  (Engineering),  Production,  Life 
expectancy.  Tests,  Powder  metals.  Coatings,  Manganese 
compounds,  Manufacturing  methods.  Dioxides,  Seals 
(stoppers).  Soldering. 

The  manufacturing  of  experimental  lots  of  the  330  micro- 
farads-6  V  rating  proceeded  on  schedule.    Early  Indlcatioas 
have  shown  that  the  quality  of  this  rating  was  improved  through 
the  use  of  a  special  tantalum  powder.    Mechanisation  of  the 
assembly  operation  progressed  to  the  point  of  completing 
construction  on  approximately  one  half  of  the  equipment. 
Further  design  work  was  done  on  the  fixtures  remaining 
to  be  built.    Life  testing  was  started  on  all  experimental 
lots  wtilch  completed  production  at  Concord.   No  catas- 
trophic failures  have  occurred  on  either  the  85C  test  or 
the  125C  test  as  of  the  end  of  this  reporting  period.    Howvrar, 
failures  due  to  leakage  current  drift  occurred  to  a  varyli^ 
degree  on  initial  lots  completing  1000  hours  of  the  mildly 
accelerated  life  test  of  U5C  and  rated  voltage.   (Author) 
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Shockley  Transistor  Div.,  Clevite  TransUtor,  Palo  Alto,  Calif. 

FAILURE  MECHANISMS  IN  SILICON  SEMICONDUCTORS. 

*iarterly.rept.  no.  4,  30  Nov  63-29  Feb  64 

by  W.  Schroen,  W,  W.  Hooper,  and  H.  J.  Queisser.   May  64, 

65p 

Contract  AF30  602  3016.  Pro].  5519.  Task  551906 

RADC  TDR64  153 

Unclassified  report 

Descriptors:  (*Semiconductors,  Failure  (Mechanics)), 
(♦Transistors,  Silicon),  Surface  properties.  Voltage, 
Sensitivity,  Light,  Electric  fields.  Thermal  properties, 
RellabiUty  (Electronics),  Resistance  (Electrical),  Oxides, 
Static  electricity. 

Investigations  were  made  of  surface  phenomena  on  oxide- 
protected  silicon  devices.   The  problem  of  surface  break- 
down is  considered.   Surface  breakdown  voltage  can  be 
altered  by  supplying  charge  to  surface  states  either  by 
illumination  or  field  effect.   Junctions  with  anomalous 
local  regions  are  investigated,  showing  spots  of  high 
sensitivity  to  light.    Si02  resistance  was  measured.    A 
resistance  drift  was  observed,  with  a  time  constant  of 
an>roximately  fifteen  minutes.   Investigations  were  made  of 
current  concentrations  in  silicon  power  transistors  when 
thermally 'induced  breakdown  Is  produced  (second  breakdown 
phenomenon).   Most  emphasis  was  put  on  transistors  which 
exhibited  low  contact  resistance  between  aluminum  contact 
and  emitter  silicon.   Two  types  of  transistors  were  investi- 
gated:  Those  which  showed  second  breakdown  at  spots  of 
elevated  temperatures  (hot  spots),  and  those  which  showed 
second  breakdown  at  spots  initially  not  Included  in  areas 
of  elevated  temperatures.    (Author) 
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THE  IMPERFECTLY  CONDUCTING  CYLINDRICAL  TRANS- 
MITTING ANTENNA, 

by  Ronald  W.  P.  King  and  Ta  Tsun  Wu.  27  Mar  64,  39p 
Croft  TR-440 
Contract  Nonrl866  32.  Pro].  NR371  016 

Uoclasslfled  report 

Descriptors:  (*Antennas,  Electrical  properties).  Broad- 
band, Resistance  (Electrical).  Electrical  impedance.  Electric 
currents.  Distribution,  Admittance.  Integral  equations,  IWg- 
onometry.  Functions,  Electrical  conductance.  Numerical 
analysis.  Antenna  configurations. 

The  properties  of  a  cylindrical  sintenna  with  a  continuous 
ohmlc  resistance  along  Its  length  are  of  Interest  in  the  design 
of  certain  types  of  directive  broad-band  antennas.    Convention- 
ally, the  contribution  by  ohmlc  resistance  to  the  distribution  of 
current  and  the  Impedance  is  contained  in  a  particular  integral 
that  is  either  ignored  or  treated  as  a  higher  order  correctkn 
to  formulas  derived  for  perfectly  conducting  antennas.    An  al- 
ternative and  more  useful  form  has  been  developed  in  which  the 
integral  equation  for  the  current  is  rearranged  to  permit  the 
Introduction  of  a  complex  propagation  constant  k.    An  approxi- 
mate solution  of  this  equation  Is  then  obtained  In  terms  of  the 
three  trigonometric  fmction,  sin  k  (h-absolute  value  of  s), 
cos  kx  -  cos  k  h  and  cos  1/2  kOe-cos  1/2  kOh  where  kO  is  the 
free-space  wave  number.    Expressions  are  derived  for  the 
coefficients  of  these  functions  and'for  k.    Explicit  formulas  &i« 
given  for  -the  distribution  of  current  and  the  admittanoe. 
(Author) 
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Airborne  Instruments  Lab..  Inc..  Deer  Park,  N.  Y 

INTERFERENCE  ANALYSIS  OF  NEW  COM)|[^NENTS 

AND  CIRCUITS. 

Final  rept. 

bf  O.  Hlnckelmsnn,  G.  Kanischak,  D.  Kaye, 

C.  Nleves.    May  64.  256p   AIL  2719  1 

Contract  AF30  602  2919.  Pro].  4540,  Task  454002 

RADC  TDR64  161 


A.iaiB  and 


Unclassified  report 


Descriptors:     (*Semioonduotor  devices.  Rlullo- 
frequency  interference),  (*Rsdlafrequency  interference. 
Analysis),  Circuits,  Sensitivity,  Measurement,  Limiters, 
Ferrites.  Radlofrequency  filters.  Radio  signals.  Radio 
reoalvvrs,  Transistors,  Diodes  (Semiconductor), 
Varaotor  diodes. 

The  report  Is  the  result  of  an  investigation  to:   (1) 
detem^ne  a  satisfactory  parameter  to  describe  the  inter- 
ference susceptibility  ai  solid-state  components.  (2) 
determine  suitable  solid-state  components  to  be  used  as 
protective  devices  to  reduce  RFI  susceptibility,  and  (3) 
determine  the  RFI  and  operational  characteristics  of 
signal-processing  techniques  to  permit  the  best  choice, 
in  a  given  Interference  environment,  consistent  with 
satisfactory  operational  characteristics.   The  third-order 
intermodulatlon  coefficient  is  shown  to  be  the  most  suitable 
measure  of  RFI  performance.    A  simple  technique  for  meas- 
uring the  parameter  as  well  as  experimental  results  are 
described.    Three  types  of  limiters  are  discussed  and  it 
is  shown  that  the  ferrlte  llmlter  generally  has  the  charac- 
teristics most  desirable   In  a  device  for  Rfl  susceptibility 
reduction.   Passive  frequency  filtering  is  also  considered. 
(Author) 
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Magnavox  Co.,  Fort  Wayne.  Ind. 

QUARTZ  CRYSTAL  OSCILLATOR  CIRCUltG  STUDY. 

Final  rept..  1  Sep  62-10  Apr  64 

Iqr  D.  Firth.    10  Jun  64.  17p   TP64  1096 

Contract  DA36  039AMC00043E,  Pro].  3A99  15  004 

Unclassified  report 

Descriptors:     (*Crystal  oscUlators,  Quarts),  (^Circuits, 
Crystal  oscillators),  Oscillators.  Electron  tubes.  Transistors. 
Design,  Operation.  Temperature  control.  Equations, 
Handbooks. 


pill' 


The  purpose  of  the  program  was  to  complU  a  quartz  crystal 
oscillator  design  handbook  to  facilitate  and  systematize  the 
design  of  (;piartz  crystal  oscillators,  to  eliminate  crystal  unit 
misspplications,  to  reduce  design  time  and  costs,  and  to  in- 
crease the  reliability  ct  operatton.   The  handbook  is  q;ieclfically 
directed  at  the  wide  operating  temperature  range,  medium 
stability  crystal  oscillator  prevalent  in  many  types  of  oom- 
munloations  equipment,  alttiough  the  basic  design  principles 
also  apply  to  temperature  controlled  oscillators.  In  addition, 
the  program  was  concerned  with  obtaining  oscilUtor  perform- 
SDoe  data  for  inclusion  in  the  handlxxA. 
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DEVELOPMENT  OF  HF  WIRE-GRID  LENS 

Interim  rept. 

tagr  G.  D.  Hadom.   May  64,  63p 

Pro].  113  23D 
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Descriptors:  (*Len8  antenna.  High  frequency).  Radio 
communication  systems.  Antennas,  Design,  Construction, 
Installation,  Hawaii,  Performance  (Engineering),  Test 
methods.  Tests,  Electronic  equipment. 

The  report  contains  a  qualitative  explanation  of  the 
principles  of  operation  of  the  wire-grid  lens  antenna,  a 
descr^ttion  of  the  structure  and  the  procedures  used  for 
its  installation,  and  a  summary  of  the  preliminary  perform- 
ance tests  conducted  to  date. 
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OTS  Corp.,  Elldiart.  Ind. 

PRODUCTION  ENGINEERING  MEASURE  FOR 

SUBMINATURE.  TRANSISTOR  TYPE  POTENTIOMETERS. 

Quarterly  progress  rept.  no.  11 ,  1  Jan-31  Mar  64. 

by  C.L,  Holmes  and  D.  C.  Kinsey.   31  Mar  64,  1^ 

Contract  DA36  039sc85976 

Unclassified  report 

Descriptors:  ('Potentiometers ,  Production),  (♦Perform- 
ance (Engineering),  Potentiometers),  (*Subminlature 
electronic  equipment,  Performance  (Engineering)),  Tests, 
Reliability  (Elect rontics).  Transistors,  Cermets,  Torque, 
Moisture. 
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MICROWAVE  DEVICES  LABORATORY  CONSOLIDATED 
QUARTERLY  REPORT.   JANUARY  1,  1964-MARCH  31.  1964. 
31  Mar  64,  80p    MDL  Q8 
Contracts  Nonrl288  05  and  AF04  745 

I  Unclassified  report 

Descriptors:  (•Microwave  equ^)ment.  Optical  phenomena), 
(•Plasma  Physics,  Microwave  frequency),  (•Electron  beams. 
Microwave  frequency),  (*Solid  sUte  physics.  Microwave 
frequency),  Magnetic  fields.  Electron  tubes,  Cyclotron 
waves.  Space  charges.  Backward-wave  oscillators.  Wave- 
guides, Lasers,  Masers,  Tunneling  (Electronics),  Equations, 
Mathematical  analysis,  Superconductivity,  Exhaust  flames. 
Quantum  mechanics.  Critics,  Density. 

The  broad  purpose  of  ttie  research  activity  reported  is  to 
extend  tiie  useful  frequency  spectrum  Into  the  range  from 
microwave  frequencies  to  optical  frequencies  and  to  Improve 
existing  devices  and  techniques  in  the  microwave  specl  ram. 
At  present  this  objective  is  being  pursued  by  studies  of 
electron  beam  devices,  solid  state  devices,  and  plasmas. 
(Au&oi) 
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Research  Lab.  of  Electronics.  Mass.  Inst,  of  Tech., 

Cambridge. 

A  STUDY  OF  THE  PERFORMANCE  OF  LINEAR  AND 

NONLINEAR  FILTERS. 

by  Vidal  R.  Algazl.  22  Jun  64,  llOp  RLE  420 

Contract  DA36  039AMC03200E;  Grant  DA  SIG36  039 

61G14 

Unclassified  report 

Descriptors:  (•Communicatioti  theory.  Filters 
(Electromagnetic  wave)),  (•Filters  (Electromagnetic 
wave).  Performance  (Engineering)),  Linear  systems. 
Nonlinear  systems.  Noise,  Signals,  Separation.  Signal-to- 
noise  ratio.  Attenuators,  Statistical  distrubutions. 
Electromagnetic  pulses.  Errors.  Numerical  analysis. 
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A  BMUure  of  the  performance  of  filters  Is  proposed  which 
eompares  the  filter  under  study  to  an  optimum  attenuator 
•etlBg  on  the  same  Input.  The  noise  level  (noise-to-message 
power  ratio)  Is  emphasized  as  an  independent  parameter 
important  to  the  behavior  and  the  performance  of  both 
Uaear  and  nonlinear  filters.   For  optimum  and  nonoptlmum 
UaMr  filters,  the  effect  of  the  noise  level  on  the  performance 
U  the  specific  oblect  <rf  study.   For  nonlinear  no-memory 
attars  after  ooosisdering  the  determination  of  the  optimum 
Biter  for  mean-square  and  non  mean-scfuare  criteria,  the 
oharaeteristlcs  of  the  message  and  the  noise  are  investigated 
tor  which  the  optimum  mean-square  filter  reduces  to  an 
atteouator.   At  the  other  extreme  of  behavior,  perfect  separa- 
tion by  a  nonlinear  no-memory  filter  will  not  occur  for  any 
message  of  interest,  and  the  selection  of  the  message  of  a 
dflOned  class  which  will  give  the  smallest  (or  largest)  average 
weighted  error  is  considered.    For  a  given  noise,  a  given 
error  criterion,  and  a  known  filter,  messages  are  considered 
that  have  prescribed  peak  and  average  power  (Author) 
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SPACE  BNVraONMENTAL  EFFECTS  ON  MATERIALS 

AND  COMPONENTS.  VOLUME  n.  ELECTRONIC  AND 

MECHANICAL  COMPONENTS, 

by  D.  J.  Hamman  and  E.  M.  Wyler  1  Apr  64,  168p 

C<»tract  DAOl  02LAMC203Z 

RSIC  151 

Unclassified  report 

Descriptors:  (•Space  «ivironmaital  conditions.  Electronic 
e<piipment),  (*Electronic  equipment,  Space  environmental 
conditions).  Nuclear  particles.  Electrical  equipment, 
Vacuimi,  Ionization,  Fixed  resistors.  Variable  resistors. 
Potentiometers,  Capacitors,  Relays,  Thermistors,  Semi- 
conductor devices,  Elejiron  tubes,  Transfonners,  Metals, 
Solar  cells.  Magnetic  materials.  Wire,  Bearings. 

The  major  emphasis  of  this  literature  survey  concerns  the 
efiect  s  of  vacuum  and  space  radiation  on  organic  materials 
and  electronic  and  mechanical  components  and  materials. 
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UHF  DUPLEXERS. 

Final  progress  rept.,  Nov  63- May  64, 

by  Henry  Griffin  and  Sumner  SegaL   May  64,  65p 

Contract  NOber89105.  Pro].  SF0010205,  Task  6158 

Unclassified  report 

Descriptors:   (*Radar  dtq>lexers,  Ultrahi^  frequency), 
(^Semiconductor  devices.  Radar  duplexers).  Waveguide 
cirotilators,  Ferrttes,  Diodes  (Semiconductor),  Llmiters, 
^irltching  circtiits.  Dielectrics,  Electrical  corona.  Heat 
transfer.  Resonance,  Circuits,  Construction. 

A  three  port  ferrite  circulator  was  developed  that  success- 
fully demonstrated  a  power  handling  capability  of  500  KW 
peak  power  and  10  KW  average  power.    The  insertion  loss  is 
less  than  0.5  db  over  the  band  400  to  450  Mc.    For  receiver 
protection  after  the  ferrite  circulator,  a  solid-state  diode 
Umlter  was  developed.   The  insertion  loss  of  the  llmiter  Is 
less  than  0.8  db  over  the  400  to  450  Mc  band.   A  power  handling 
ciq>afaillty  of  150  KW  peak  and  1.5  KW  average  was  demon- 
strated with  a  60  microsec.  pulse  width.   A  leakage  power 
cf  300  mw  peak  was  obtained  with  no  spike  leakage.    For  the 
200  to  225  Mc  band,  a  complete  solid-sUte  diode  Umlter  was 
achieved  that  can  successfully  switch  200  KW  peak  power, 
10  KW  average  power,  with  a  200  microeec.  pulse  width.   A 
transmit  loss  of  0.1  db  and  receive  loss  of  2.0  db  was  obtained 
with  a  leakage  power  of  50  mw  peak  to  the  receiver.   (Author) 
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General  Electric  Co.,  Syracuse,  N.  Y. 
PRODUCTION  ENGINEERING  MEASURE.    ITEM  9 
SILICON  GROWN  DIFFUSED  TRANSISTOR  TYPE  2N336. 
Final  rept.,  30  Apr  62-30  Apr  64. 
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Unolassifled  report 

Descriptors:  (♦Transistors,  Production),  (♦Silicon, 
Transistors),  Epitaxial  growth.  ReUabiUty  (Electronics), 
Processing,  Failure  (Mechanics),  EncapsulaUon,  %>eci- 
fications,  QuaUty  control.  Management  engineering. 
Temperature,  Stresses. 

Presented  are  the  improved  passivation  and  encapsulation 
techniques  as  well  as  the  evaluation  of  the  effecUveness  of 
these  techniques,  the  rellablUty  estimate  as  a  function  of 
stress  and  a  multi-level  high  reliabUity  specification  which 
characterizes  the  device  for  high  reUablllty  applications. 
The  expected  failure  rate,  at  the  upper  90%  confidence  limit 
as  extrapolated  using  least  square  techniques  and  the 
Arrhenius  failure  model,  is  shown  to  be  0.01%  per  1000 
hours  operation  at  235  mw  at  25C  ambient  temperature. 
As  a  result  of  this  work  a  multi-level  high  reUabiUty  device 
specification  has  been  written  about  this  production  line. 
This  specification  and  the  qualification  testing  to  it  are 
included  in  this  report.    (Author) 
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Descriptors:     (*!Radiofrequency  interference.  Measure- 
ment), (♦Probes  (Electromagnetic),  Design),  Measuring 
devices  (Electrical  and  Electronic),  Circuits,  Impedence, 
Noise  (Radio),  Phase  measurement.  Meters,  Attenuators. 

A  new  approach  to  the  problem  of  measuring  conducted 
radio-frequency  interference  Is  described.   An  instrument 
was  developed  which  has  the  capability  of  measuring  the 
Impedance  levels  and  noise  currents  of  a  power  line  or  cord 
which  is  to  be  tested  for  conducted  interference.   The  report 
describes  the  instrument  in  detail.   The  outstanding  features 
of  this  instrument  are,  first  its  simplicity  of  operation  in 
that  the  impedance  magnitude  and  phase  angle  of  the  line  are 
presented  automatically  on  panel  meters,  and  secondly  the 
completeness  with  which  the  conducted  RFl  may  be  measured. 
Either  the  noise-source  impedance  or  the  load  impedance  or 
both  may  be  determined  easily  with  this  Instrument.   The  RFI 
currents  may  be  measured  in  a  conventional  manner.    Know- 
ing the  impedance  levels  of  the  line  under  test  and  the  RFI 
current  which  pass  through  them  enables  one  to  specify  com- 
pletely in  terms  of  the  fundamental  units  of  power  the  RFI 
characteristics  of  the  line  under  test.    An  evaluation  of  the 
hardware  developed  is  presented,  as  well  as  numerous  ex- 
amples of  RFI  measurements  showing  the  correlation  between 
measured  and  predicted  result*.   The  design  accuracy  of  the 
system  Is  ±  10  percent  for  the  frequency  range  from  20  kc  to 
2  mc  and  the  inq>edance  range  from  10  to  10,000  ohms  at  0 
to  360  degrees.  (Author) 
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DESIGN  AND  EVALUATION  OF  AN  ION  B$KM  DELAY 

LINE. 
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Descriptors:     (*DeIay  lines.  Ion  beams),  'O*lon  beams. 
Delay  lines),  ('Plasma  sheath.  Delay  lines).  Particle  beams. 
Focusing,  Nickel,  Tungsten,  Emissivlty,  Cesium,  ^pace 
charges,  Design,  Construction,  Tests. 

The  theory  and  evaluation  of  a  signal  delay  technique  based 
on  the  travel  time  of  an  ion  beam  through  an  equlpotential 
drift  space  filled  with  plasma  are  examined.   Attention  is 
given  to  plasma  potential  distribution  and  the  control  of 
particle  trajectories  by  the  use  of  magnetic  and  electrostatic- 
sheath  focusing.   Emission  characteristics  of  nickel  and 
tungsten  in  a  cesium  environment,  sheath  phenomena,  space- 
charge  neutralization,  design  data,  construction  techniques 
and  evaluation  tests  are  described  in  detail.   Results  indicate 
the  basic  soundness  of  the  ion  beam  delay  line  concept.   Ul- 
timate characteristics  of  a  tube  using  this  technique  could 
reasonably  Include  (1)  bandwidths  from  d.  C>  to  40  Bl.  C.  or 
higher,  (2)  voltage  controlled  delay  from  several  micro- 
seconds to  a  millisecond,  (3)  low  insertion  loss  and  (4)  a 
noise  level  no  greater  than  that  due  to  the  random  fluctuation 
of  Ion  current.  (Author) 
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Lansdale  Dlv.,  Philco  Corp.,  Pa. 

DEVELOPMENT  AND  FABRICATION  OF  A  5  Kmc 

ELECTROCHEMICAL  SWITCHING  TRANSIBTOR. 
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Subcontract  to  Lincoln  Lab.,  Mass.  Inst,  of  Tech. 

Descriptors:  (♦Transistors,  Germaniimijl,  (♦Electronic 
switches,  Transistors),  Semiconductor  devices.  Design, 
Construction,  Tests,  Electrochemistry,  Containers, 
Etched  ciystaLs,  Crystal  growth. 

The  report  describes  tlie  theoretical  and  e:q;>erimental 
investigations  which  were  performed  to  fabricate  a  germanium 
transistor  exhibiting  an  f  sub  t  of  5  Kmc/sec.   Standard 
electrochemical  methods  with  some  necessary  modifications 
were  employed  to  fabricate  the  transistor*.   The  intrinsic 
f  sub  t  of  the  fabricated  transistor  was  determined  to  be 
S  Kmc  or  greater  but,  due  to  an  electrical  Interaction 
between  the  passive  elements  in  the  transistor  and  the  TO- 18 
enclosure,  useful  measurement  of  this  quantity  could  not  be 
made.   Reconunendations  are  made  for  future  work  involving 
Investigation  of  the  influence  of  f  sub  t  on  switching  Speeds, 
more  accurate  definition  of  relationship  between  measured 
f  sub  t  and  device  parameters,  development  of  advanced 
transistor  structures,  and  design  and  construction  of  a 
suitable  mclosure  for  high  speed  devices.  (Author) 
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Unclassified  report 

Descriptors:   (♦Thermionic  converters.  Diodes  (Electron 
tubes),  (♦Diodes  (Electron  tubes).  Design),  Production, 
Thermionic  emission.  Electron  bombardment.  Modules 
(Electronic),  Reactor  fuels. 

Engineering  design  of  the  improved  double-diode  module 
was  completed.    Design  refinements  and  Improvements  on  the 
fueled  emitter  design,  module  configuration,  design  feattires 
affecting  performance,  manufacturing  techniques  and  instru- 
mentation were  Incorporated  into  the  previous  double-diode 
module  design.    Manufacturing  drawings  were  completed  and 
released.   Material  procurement  was  completed  and  fabrica- 
tion of  details  for  all  components  for  the  modules  and  test 
fixtures  and  instrumentation  was  initiated.   Fabrication  of  the 
fueled  emitters  for  the  thermal  endurance  and  vacuum  tests 
was  started.  (Author) 
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Bllley  Electric  Co.,  Erie,  Pa. 

PRODUCTION  ENGINEERING  MEASURE.  CR-pCM-45)AJ 

QUARTZ  CRYSTAL  UNITS  (RUGGEDIZED,  LOW 

FREQUENCY). 

Quarterly  progress  rept.  no.  6,  1  Sep-1  Dec  63. 

by  J.  M.  Wolfskin,  A.  R.  Krespan,  and  Robert  Mouck. 

1  Dec  63.  28p 

Contract  DA36  039sc86719 

Unclassified  report 

Descriptors:  (♦Quartz  resonators,  Production),  Low 
frequency,  Vibration,  Temperattire,  Stability,  Design, 
Military  requirements.  Crystals. 

The  CR-(XM-45)AJ  crystals  are  ruggedized  units  in  the 
90-Kc  to  200-Kc  frequency  range.   The  original  requirements 
were  that  these  units  have  much  more  stringent  temperature- 
frequemiy  stability  than  the  standard  CR-42A  units  of  specifica- 
tion MIL-C-3098,  as  well  as  have  the  ability  to  take  10-cps  to 
2,000-cp6,  15-G  vibration.   It  proved  to  be  impossible  to 
meet  the  original  requirements;  the  ruggedized  CR-(XM-45)AJ 
units  could  not  attain  titter  temperature-frequency  stablli^ 
than  the  ±0.002%  demanded  of  the  non-ruggedized  CR-42A's. 
Investigation  was  made  to  determine  realistic  requirements 
which  could  be  met  by  units  which  were  able  to  meet  the 
new  vibration  requirement.   It  was  found  that  the  rugged  units 
could  be  made  to  meet  the  same  performance  levels  as  the 
non-rugged  (CR-42AA0  units,  provided  an  additional  3.5-pf 
capacitance  were  permitted  and  a  maximum  resistance  valtie 
of  7,500  ohms  were  allowed.  (Author) 
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Descriptors:    (♦Printed  circuits.  Microminiaturization 
(Electronics)),  (♦Microminiaturization  (Electronics), 
Printed  circuits),  (♦Wiring  diagrams.  Tests),  Manufacturing 
methods.  Test  methods.  Military  requiremenU. 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


The  results  of  work  performed  proved  the  feasibility  of 
producing  microminiature  multilayer ed  printed  wiring  boards 
wltli  plated-through  boles  located  on  .050  inch  centers.   The 
resuUs  ai  tests  performed  on  400  samples  of  3  different 
ftattems  demonstrated  that  such  boards  can  withstand  the 
environmental  conditions  specified  and  will  generally  meet 
the  requirements  of  this  specification,  with  certain  minor 
exceptions  or  deviations.   The  design  and  processing  require- 
ments for  the  manufacture  of  such  microminiature  multilayer 
boards  have  been  established  and  reflected  in  recommended 
purchasing  specifications.    All  processes  required  and  em- 
ployed in  the  manufacture  of  such  boards  are  within  the  scope 
of  the  present  state  of  the  art  of  the  printed  wiring  industry 
and  can  be  duplicated  by  any  quaUfled  manufacturer  in  this 
field.   The  main  portion  of  the  report  is  devoted  to  descrip- 
tion and  discussion  of  testing  procedures  and  test  results 
obtained  from  samples  of  microminiature  multilayer  printed 
wiring  boards.  (Author) 


Approximate  phase-integral  solutions  of  the  differential 
equation  for  adlabatic  propagation  of  plane  compressional  waves 
in  an  accelerated  electron  stream  are  studied.   The  adlabatic 
assumption  excludes  Landau  damping,  but  since  the  conditions 
under  which  Landau  damping  is  to  be  expected  are  well  under- 
stood, this  fact  is  not  a  serious  disadvantage.   The  approximate 
solutions  are  analyzed  for  stop  bands,  phase  velocities,  and 
conditions  favorable  to  Landau  damping   Previously  known 
results  are  obtained  as  asymptotic  limits.   A  singularity 
analogous  to  a  shock  wave  is  found  at  the  plane  where  the 
stream  velocity  equals  the  sound  velocity  in  the  electron  gas. 
No  suggestion  of  a  noise- reducing  mechanism  beyond 
this  plane  Is  found.   This  would  indicate  that  a  minimum  noise 
temperature  of  about  1/6  of  the  cathode  temperature  would  be 
obtainable,  if  a  total  reflection  of  noise  occurred  at  the  shock 
plane.   A  three-dimensional  pattern  of  tilted  shock  waves  oould 
possibly  reduce  the  noise  temperature  below  this  value. 
(Author) 
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Descriptors:     (*Statistlcal  processes.  Sampling), 
(*Sampllng.  Mathematical  analysis),  (*Communlcation 
theory.  Statistical  processes),  Fourier  analysis.  Integral 
transforms,  Series,  Functions,  Continuous  spectrum. 
Mathematical  models.    Frequency,  Direct  crirrent,  Noise 
(Radar),  Bandwidth,  Electronic  equipment.  Harmonic 
analysis.  Stochastic  processes. 

A  brief  survey  Is  given  of  some  currently  »ised  techniques 
of  periodic- analysis  of  sampled  data.    Almost  every  periodic 
analysis  of  empirical  data  eventually  relies  on  one  of  the 
following  three  techniques:    (1)  regression  analysis  on  a 
trigonometric  polynomial;    (2)  periodogram  analysis;    (3) 
the  estimation  of  power  spectra.    Each  of  these  technique»  is 
best  applied  under  distinct  itiodellng  assumptions,  and  an 
attempt  has  been  made  to  discuss  their  applicability  and  their 
range  of  validity  under  various  circxmistances.   After  a  brief 
introduction  in  Chapter  I,  Chaper  n  proceeds  to  describe  the 
models  In  use  and  the  statistical  properties  of  the  estimates 
associated  with  them.    The  effects  of  sampling  and  some  of 
their  implications  in  practical  situations  are  treated  in 
Chapter  IIL   Chapter  IV  relates  several  common  question 
areas  to  the  theory  developed  in  the  earlier  portions  of  the 
report,  and  presents  some  illustrations  of  the  power  of  the 
techniques  discussed.    Finally,  Chapter  V  gives  the  briefest 
outline  of  the  general  requirements  of  a  comprehensive 
program  in  time  series  daU  analysis.  (Author) 
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Descriptors:   (*Microwave  equipment.  Noise),  ('Electron 
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Bliley  Electric  Co.,  Erie,  Pa. 

PRODUCTION  ENGINEERING  MEASURE.  CR-pCM-48)  /V 

QUARTZ  CRYSTAL  UNTTS  (RUGGEDIZED,  LOW- FREQUENCY). 
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Unclassified  report 

Descriptors:  (*Quartz  resonators,  Production),  Low 
frequency.  Vibration,  Crystals,  Quartz.  Specifications, 
Military  requirenoents ,  Design,  Performance  (Engineering). 

The  CR-(XM-45)  W  are  ruggedized.  low-frequency  quartz 
crystal  units.    They  are  able  to  withstand  severe  vibration; 
10  to  2,000  cpe  at  15-G  acceleration.   The  report  describes 
the  preproduction  phase  of  the  project.    Details  of  the  designs 
for  units  at  90  KC,  150  KC,  and  200  KC  are  given,  as  well  as 
outlines  of  the  fabrication  techniques.    Data  from  the  pre- 
production  tests  of  specification  M1L-C-3098C  are  presented 
for  30  units;  10  of  each  frequency.   Evaluation  of  the  data 
indicates  that  the  stringent  vibration  requirement  was  met, 
performance  levels  were  directly  comparable  to  those  of  the 
regular  CR-42A  units,  capacitance  values  were  well  within 
the  new  requirements  (about  3.5  pf  higher  than  for  CR-42A'8), 
and  resistance  values  were  well  under  the  7,500-ohm  maximum. 
(Author) 
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Texas  Instiruments,  Inc.,  Dallas. 

PRODUCTION  ENGINEERING  MEASURES  TO  INCREASE 

TRANSISTOR  REUABIUTY.    2N744. 

Final  rept.,  item  3,  1  May  62-31  Oct  63 
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Descriptors:    ('Transistors,  Manufacturing  methods), 
Silicon,  Epitaxial  growth.  Heat  treatment.  Tests.  Processing. 
Boron  compounds.  Oxides,  Electrical  engineering. 
Cleaning,  DUfusloo,  Reliability  (Electronics),  Semi- 
conductor devices.  Quality  oontroL 

Several  process  improvements  and  refinements  were 
Incorporated  into  the  manufacturing  cycle  of  the  NPN  slUcoD 
planar  2N744  transistor.   Improvements  were  realised  in  the 
areas  of:   qiltaxlal  material,  slice  cleanliness  prior  to  high 
temperature  processing,  control  of  both  base  and  emitter 
diffusions,  photo-resist  pattern  definition  and  control, 
control,  package,  and  collector  contacts.   The  device 
reliability  level  at  the  start  of  the  contract  was  determined 
to  be  4.2%/1000  hrs  with  a  90%  ooafldence  leveL  The 
program  objective  failure  rate  d  OU)01%/1000  hours  at  5%  cf 


ELECTRONICS  AND  ELECTRONIC  EQUIPBiIENT  -  Division  8 


rated  power  has  been  met.  The  estimated  failure  rate  with 
a  90%  confidence  limit  at  the  end  of  the  contract  period  was 
0.00032%/1000  hours.    (Author) 
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Texas  Instruments,  Inc.,  Dallas. 

PRODUCTION  ENGINEERING  MEASURES  TO  INCREASE 

TRANSISTOR  RELIABILITY.    PROCESS  $9BanCATIONS. 

2N744  SERIES. 

Pinal  engineering  rept.,  item  3 
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Ujiclasslfied  report 

Descriptors:  ('Transistors,  Manufacturing  methods). 
Epitaxial  growth,  Coatings,  Cleaning,  Qiiallty  control. 
Specifications,  Processing,  Boron,  SlllcOe,  Spectrophoto- 
meters, Reliability  (Electronics),  Semiconductor  device. 
Films,  Thickness,  Resistance  (Electrical). 

Process  specificationa  and  methods  for  ttie  manufacture  of 
transistors  of  increased  reliability  are  outlined.   Topics  in 
the  report  Include:   (1)  HCL  etching  of  epitaxial  substrates; 
(2)  measuring  silicon  epitaxial  fikn  thickness,  I.  R.  ^>ectTO- 
pbotometer  method;  (3)  measuring  silicon  epitaxial  resistivity; 
(4)  cleaning  slices,  silicon  organic  removal.  Walking  Beam 
Machine  method;  (5)  depositing  (Boron  B203  Box)  slices, 
silicon  planar;  (6)  operating  dryer  system,  Kemp  model  15 
BM-1;  (7)  depositing  (ammonium  phosphate  emitter)  slices, 
silicon  planar;  (8)  purifying  KMER,  silicon  transistors;  (9) 
cleaning  and  drying  (prephoto  resist)  slices,  silicon;  (10) 
eiqwslng  photo  resist  coated  slices;  (11)  developing  slices, 
silicon  (exposed,  KMER  coated);  (12)  mixing  solution.  Bell 
Etch  No.  2-A;  (13)  metallzing  (gold  collector)  slice,  silicon 
planar;  (14)  alloying  contacts  (Infrared)  silicon;  and  (15) 
HMder-TO-18.025  Post. 
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Descriptors:  (*Transistor8,  Manufacturing  methods). 
Epitaxial  growth.  Diffusion,  Cleaning,  Surface  properties, 
Evaporation.  Quality  control.  Bonding,  Protective  treat- 
ments. Encapsulation,  I^rocesslng,  WeldUg,  Semiconductor 
devices.  Failure  (Mechanics),  Life  expectancy.  Germanium, 
St>ecifications,  Reliability  (Electronics),  Tests. 

This  report  covers  all  work  performed  oq  produotiOB 
engineering  measures  to  increase  translster  reliability 
during  the  contract  period  May  1,  1963  to  January  31,  1964. 
Process  improvement  work  was  done  and  Tellablllty  testing 
performed.   Improvements  were  installed*  throughout  the 
process  to  gain  better  control  on  manufactvrlng  steps,  and  to 
reduce  operator  dependency.  Process  modlflcatlons  were  also 
made  to  enhance  the  effectiveness  of  operations.   Acceptance 
criteria  for  both  manufacturing  and  quaUt)r  control  Inspection 
operations  have  been  more  specifically  defined  and  tightened. 
This  assures  the  end  product  to  be  more  ualfoitn  and  provides 
an  improved  ability  to  separate  out  the  mavarick  devices  which 
contribute  to  tlie  failure  rate.   Reliability  testing  on  a  total 
at  2200  transistor  at  three  power  levels;  oae,  one  and  one- 
half,  and  twice  maximum  rated  power,  has  shown  an  extr^>- 
olated  failure  rate  that  is  less  than  0.01%  per  1000  hours  at 
2SC  with  a  90%  confideooe  leveL  (Author) 
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OKjITAL  COMPUTER  ANALYSIS  OF  CROSSED- FIELD 
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Descriptors:  ('Crossed  field  devices.  Electron  guns), 
('Electron  guns.  Mathematical  analysis).  Programming 
(Computers),  Digital  computers.  Voltage,  Difference 
equations.  Matrix  algebra.  Cathodes,  Electron  beams.  Space 
Charges. 

A  digital  computer  program  written  in  the  IBM  7090 
FORTRAN  programming  system  is  described  and  then 
employed  in  the  analysis  of  several  crossed-field  guns.   The 
digital  program  employs  relaxation  techniques  while 
alternately  computing  electric  fields  and  trajectories.   One 
cycle  through  the  program  consists  of  three  basic  parts.   (1) 
Calculation  of  the  voltages  within  the  gun  by  solving 
Polsson's  equation,  in  difference  form,  on  a  7200  point 
matrix  on  which  electrode  potentials  are  laid  out.    (2)  Calcula- 
tions of  new  current  densities  along  the  cathode  and  the 
setting  iq>  of  trajectory  starting  points  along  the  cathode  to 
simulate  these  densities.   (3)  Calculation  of  trajectories  and 
comparison  of  the  new  beam  with  the  previous  one.    Thermal 
effects  and  direct  particle-particle  interaction  effects  are 
ignored  but  space-charge  effects,  introduced  through  the 
field  calculations,  tend  to  prevent  excessive  or  unusual 
trajectory  crossings.   Execution  time  on  a  7090  varies  from 
5  to  10  minutes  depending  on  gun  design,  with  better  designed 
guns  generally  running  faster.    Results  produced  by  the 
program  are  presented  and  compared  with  experimental  and 
analytical  results.    Agreement  with  experimental  results 
within  5  percent  should  be  obtainable.   (Author) 


AD-601  960  Dlv.   8,  25,  26 

OTS  Price  $2.75 

Texas  Instnmients,  Inc.,  Dallas. 

PRODUCTION  ENGINEERING  MEASURE  TO  INCREASE 

TRANSISTOR  RELIABILITY.    PROCESS  SPECIFICATIONS. 

2N960  SERIES. 

Final  engineering  rept.,  item  2. 

30  Jun  64.  126p  TU  03  64  41 

Contract  DA36  039sc86730 

Unclassified  report 

Descriptors:  CTransistors.  Manufacturing  metltods). 
Epitaxial  growth,  Ev^wration,  Coatings,  Germanium, 
Gold,  Silver,  Antimony,  Aluminum,  Dessicants,  Welding, 
Cleaning,  DlJEfuslon,  Quality  control.  Surface  properties, 
%>ecificatlons.  Processing,  Reliability  (Electronics), 
Semiconductor  devices.  Bonding,  ^lecificatlons. 

Process  specifications,  required  equipment,  purchased 
parts,  and  methods  for  the  manufacture  of  transitors  of 
iitcreased  reliability  are  outlined. 


AD-601  975  Dlv.  8,  26 

OTS  Price  $0.75 

TRW  SenUconductors,  Inc.,  Lawndale,  Calif. 

PRODUCTION  ENGINEERDIG  MEASURE.  RELIABILITT 

THRU  PROCESS  IMPROVEMENT  (2N1506). 

Quarterly  rept.  no.  7,  31  Dec  63-31  Mar  64, 

fay  R.  Austin,  O.  Kamlenskl,  and  P.  Kellow.  31  Mar  64, 

12p  TRWS  3000  43Q7 

Contract  DA36  039sc86742 

Unclassified  report 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


Descriptors:  (^Transistors,  Manufacturing  methods), 
(^Quality  control.  Transistors),  Bonding,  Gold,  Aluminum, 
Reliability  (Electronics).  Performance  (Engineering), 
ProckictloA,  Life  expectancy.  Test  methods,  Tests. 

RcUabiUty  evaluation  of  the  2N1506  transistor  was 
conducted.    This  phase  was  in  the  area  of  internal  leadbondlng 
to  metallized  surfaces.    The  first  experimental  group  con- 
sisted of  Wedge  wire  bonding  with  aluminum  wire.    The 
second  consisted  of  Nail-Head  wire  bonding  with  gold  wire. 
The  third  and  control  group  comprised  standard  production 
bonding  (wedge  wire  bonding  with  gold  wire).   The  detailed 
processing  and  test  evaluation  steps  are  presented.   The 
test  conditions  are  listed.   The  evaluation  summary  for  each 
lot  by  test  evaluation  performed  is  presented  in  tabular  form. 

AD-601  983  Dlv.  8,  30 

OTS  Price  $6.60 

Electrical  Engineering  Research  Lab.,  Cornell  Univ., 

Ithaca.  N.  Y. 

DESIGN  AND  CONSTRUCTION  OF  A  MATCHED  FILTER. 

Technical  rept.  no.  79 

by  T.  Parks.   Apr  64,  65p   EERL  6 

Contract  DA36  039AMC00034E 

Unclassified  report 

Descriptors:    (*Radlafrequency  filters.  Design),  Slgnal- 
to-nolse  ratio.  Electrical  impedance.  Gain.  Vacuum  appa- 
ratus. Experimental  data.  Broadband.  Coding.  Delay  lines. 
Networks.  Noise  (Radio),  Equations.  Colls.  Signal  genera- 
tors.<Capacitance.  Very  high  frequency.  Analog  computers. 
Simulation.  Performance  (Engineering),  Systems  engineering. 

The  research  concerned  the  design,  construction  and  evalua- 
tion of  a  laboratory  model  of  a  wide-band  filter  matched 
to  a  seven-pulse  code.   A  modified  link  structure  with  two 
grid  lines  provided  for  both  positive  and  negative  coefficients. 
The  grid  and  plate  lines,  designed  for  maximally  flat  delay, 
were  constructed  by  cascading  constant-resistance  all-pass 
networks,  based  on  the  unbalanced  lattice.   The  measured 
ratio  of  central  to  side  peaks  was  about  80  per  cent  of  the 
theoretical  value.  (Author) 


AD-601  993 
OTS  Price  $2.75 


Div.   8,  30 


Electronics  Research  Lab..  Univ.  of  California.  Berkeley. 

NOTES  ON  SYSTEM  THEORY,  VOLUME  V. 

Apr  64.    121p   ERL  64  8 

Contract  Nonr222  53;  Grant  AF  AFOSR139  63 

Unclassified  report 

Descriptors:   (•Electronics,  Scientific  research), 
(•Scientific  research.  Electronics),  Control  systems.  Inequal- 
ities, Electrical  netwotles.  Parametric  amplifiers.  Sequence 
switches.  Communication  theory.  Special  functions 
(Mathematical),  Automata,  Linear  programming,  Control, 
Theory.  Stability. 

Contents: 

Dlgltallzatlon  of  continuous  control  systems  by  M.  A,  Bieuer 

Some  theorems  on  combining  linear  Inequalities  by 

M.  A,  Breuer 
A  conjecture  on  the  properties  RC-RL  networks  by 

D.  A.  Calahan 

A  galn-bandwldtfa  limitation  for  an  n-varactor  parametric 

amplifier  by  M.  Fukada 
On  the  equivalence  partitioning  of  linear  modular  circuits 

by  A.  GUI 
A  note  on  a  correction  to  a  result  of  Dobrushin  by  B.  Oluss 
A  remark  about  invertlble  boolean  functions,  by  M.  A,  Harrison 
On  the  asynq>totic  number  of  automata  by  M.  A.  Harrison 
Time-varying  networks  -  fte  state  variables  and  stability  by 

E.  S.  Kuh 

&ifficlent  conditions  for  the  existence  of  a  solution  to  a  con- 
tinuous linear  programming  problem  and  a  corresponding 
duality  theorem  by  A.  Larsen 

A  minimal  representation  for  a  cascade  of  lattice  networks  by 
D.  M.  Layton  and  I.  T.  Frisch 

Equilibrium,  controUablUty  and  stability  of  N.P.  F.  M.  control 
systems  by  T.  Pavlldls 

On  the  evaluation  of  optimal  and  non-optimal  control 
strategies  by  E.  Polak. 


AD-601  988 
OTS  Price  $0.50 


Div.  8 


Laboratory  for  Electrosclence  Research,  New  Yortt 

Univ.,  N.  Y. 

ON  THE  INTRINSIC  SHORT-CIRCUIT  CURRENT  GAIN  OF 

DIFFUSED  BASE  TRANSISTORS. 

Scientific  rept.  no.  11. 

by  J.  J.  KeUy  and  M.  S.  GhausL  14  May  64,  20p 

NYUTR400  94 

Contract  AF19  628  379,  Pro].  5628,  Task  562806 

AFCRL  64  345 

Unclassified  rq>ort 

Descriptors:  (•Transistors.  Gain).  Frequency,  Circuits, 
Diffusion,  Mathematical  analysis.  Trigonometry. 
Electric  currents. 

An  analytic  approximation  to  Oie  expression  for  the  intrinsic 
short-circuit  current  gain  of  the  diffused  base  transistor  in 
the  common  base  configuration  is  obtained.   The  method  of 
approximation  utilizes  the  product  expansion  of  the  tran- 
scendental functions.   The  infinite  product  expansion  shows 
the  effects  of  all  the  poles  of  the  gain  function.   The  equations 
are  simple  to  interpret  and  give  insight  Into  the  operation  of 
the  transistor  in  the  region  above  the  alpha  cutoff  frequency. 
An  analytic  e}q>resslon  for  the  single  pole  approximation 
with  excess  phase  is  also  obtained  wtilch  method  avoids 
tedious  and  involved  computations  made  to  determine  the  3db 
frequency  and  the  phase  angle  at  the  3db  frequency  or  a 
somewhat  higher  frequency.   The  analytic  approximate  ex- 
pression for  the  excess  phase  and  the  alpha  cut-off  frequency 
can  be  used  to  determine  accurately  these  quantities  in  a 
simple  manner  from  the  physics  of  the  device  and  In  the 
«ntir«  aseful  frequency  range  of  the  transistor.  (Author) 


AD-601  994 
OTS  Price  $0.75 


Div.  8,  30 


American  Electronic  Labs.,  Inc.,  Colmar,  Pa. 

DESIGN  AND  DEVELOPMENT  OF  SEMICONDUCTOR 

TEST  SET,  ANAJSM-171(  ). 

Quarterly  rept.  no.  3,  1  Jan-31  Mar  64. 

by  W.  R.  Orloff  and  T.  J.  Ryan.  31  Mar  64.  24p 

Contract  DA36  039AMC03242E 

Unclassified  report 

Descriptors:  (*Test  sets.  Semiconductor  devices), 
(♦Semiconductor  devices,  Test  sets).  (*Circuit  testers. 
Semiconductor  devices).  Diodes  (Semiconductor),  Transistors, 
Measurement,  Electric  currents.  Circuits,  Storage 
batteries.  Power  supplies.  Portable,  Construction,  Design, 
Military  requirements. 

The  ANAJSM-171  Study  and  Design  Plan  phase  delineated 
the  feasibility  of  the  approach  for  the  Beta  Measurement  and 
Automatic  Lead  Selector.   The  major  unknown  was  in-circult 
leakage  measurement.    During  the  development  and  bread- 
boarding  in  the  first  quarter,  a  significant  breakthrough  in  the 
state-of-the-art  measurement  techniques  for  extracting  the 
minute  leakage  current  from  the  massive  In-circuit  shunt 
current  was  demonstrated.    In  the  second  quarter,  a  10:1 
Improvement  In  leakage  measurement  capability  was  achieved. 
During  this  third  quarter,  an  intensive  design  and  breadboard 
verification  test  phase  which  concentrated  on  the  emitter 
finding  and  low  range  leakage  measurement  clrcuite  for  the 
ANA'SM-171  Test  Set  was  accomplished.    Final  fabrication  of 
the  in-circuit  probe  using  permanent  tooling  was  accomplished 
and  a  value  engineering  analysis  undertaken.    (Author) 
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AD-602  005 
OTS  Price  $1.25 


Dlv.  8,  26 


/ 


Western  Electric  Co.,  Laureldale,  Pa. 
PRODUCTION  ENGINEERING  MEASURE.    MECHANIZA- 
TION OF  SEMICONDUCTOR  DEVICES,  2N$$9,  2N1094. 
Quarterly  progress  rept  no.  25,  1  Jan-31  Mar  64 
by  M.  N.  Reppert.    31  Mar  64,  41p  I 

Contract  DA36  039SC72729 

Un:las8lfled  report 


Descriptors:     (♦Semiconductor  devices, 
(•Transistors,  Production),  Machines,  Lu^strlal 
Guided  missile  components. 


Production), 

production, 


AD-603  006 
OTS  Price  $1.50 


Div.  8,  25,  26 


Western  Electric  Co.,  Laurendale,  Pa. 
PRODUCTION  EN(HNEERING  MEASURE.    MECHANIZA- 
TION OF  SEMICONDUCTOR  DEVICES,  2NB60,  2N10S1. 
2N1072,  2N1195,  1N664,  1N665,  1N666.  1N6«7,  1N668.  1N669. 
1N673,  1N675,  1N697  and  1N701. 
^arterly  progress  rept.  do.  18,  1  Jan-31  Mar  64 
by  M.  N.  Reppert.    31  Mar  64,  5^  | 

Contract  DA36  039SC81294  I 

Un  aasslfied  report 

Descriptors:     (•Semiconductor  devices.  Production), 
(•Transistors,  Production),  (•Diodes  (Semiconductori, 
Pnxkiction),  Industrial  production,  Maohltea,  Guided 
missile  componente. 


AD-602  013 
OTS  Price  $2.60 


Dlv.    8,  25,  26 


TRW  Semiconductors.  Inc.,  Lawndale,  Call  I, 

PRODUCTION  ENGINEERING  MEASURE.  'TRANSISTOR. 

VHF,  SILICON,  POWER  (25W-100mc). 

Quarterly  rept.  no.  7.  1  Jan-31  Mar  64, 

by  B.  Rappaport.   31  Mar  64,  27p,   TRWS  $000  47Q7 

Contract  DA36  039SC86733 

Unclassified  report 

Descriptors:   (*Translstors,  Production)^  (*Silicon, 
Transistors),  Manufacturing  methods,  Silicon,  Gain, 
I\>wer,  Effectiveness,  Very  high  frequency.  Metal  coatings. 
Plating.  Performance  (Engineering),  Tests,  Design. 
Brazing,  Transistor  amplifiers,  OBcillate|«. 

The  period  was  devoted  to  processing  material  through  the 
pilot  line  equipment  to  determine  the  capabilities  of  the 
existing  processes  and  to  make  improvemcnte  where  neces- 
sary.   A  contact  metallizing  process  was  established  which 
eliminated  two  plating  steps  previously  required.   Improve- 
ments In  the  base  diffusion  and  photoresist  processes  were 
Instituted.    These  improvemcnte  and  others  described  In  this 
report  should  result  in  a  considerable  yield  Increase.   The 
25  volt  design  discussed  In  the  previous  quarterly  report 
was  processed  exclusively  during  this  time.    First  test 
resulte  Indicate  that  this  design  will  meet  the  basic  perform- 
ance goals  of  power,  gain  and  efficiency  ntquired  by  the 
contract.   A  description  of  the  completed  pilot  line  facility  Is 
given.    (Author) 


AD-602  027 
OTS  Price  $1.50 


Div.   8.  25 


Lansdale  Dlv.,  Philco  Corp.,  Pa. 

RESEARCH  AND  DEVELOPMENT  TO  OBtAIN  SEMI- 
CONDUCTOR DIODES  7:)R  ELECTRONIC  TUNING. 
Interim  engineering  rept  no.  3,  27  Dec  63<-26  Mar  64. 
26  Mar  64,    56p   Philco  R182  1 
Contract  NObsr89508.  Proj.  SR0080301.  TMk  9351 

UiMIualfiad  report 


Descriptors:    (*Dlodes  (Semiconductor).  Tuning  devices), 
(•Tuning  devices,  Diodes  (Semiconductor)),  Epitaxial 
growth,  Silicon,  Diffusion,  Avalanche  diodes,  Silicon 
compounds.  Dioxides.  Surface  properties.  Voltage,  Electrical 
properties,  Mlcrostiucture,  Production,  Manufacturing 
methods. 

The  guard-ring  structure  offers  signfflcant  advantages  over 
the  double-epltaxlal-layer  structure.   Using  the  guard- ring 
structure,  plus  processing  changes  to  lower  the  electrical 
field  at  the  periphery  of  the  junction,  has  resulted  in  a  sig- 
nificant Increase  in  the  level  of  breakdown  voltage  attained  In 
diodes.   The  feasibility  of  fabricating  large-area  planar  sili- 
con diodes  which  meet  all  of  the  objective  electrical  specif  1- 
cations  for  Devices  A  and  B  has  been  conclusively  established. 
Because  of  the  inherent  advantages  of  tie  planar  process, 
diodes  made  by  this  refined  planar  process  are  superior  to 
devices  made  by  other  technologies.   (Author) 


AD-602  032 
OTS  Price  $2.00 


Div.  S,  5 


Army  Electronics  Research  and  Development  Agency, 

Fort  Monmouth,  N.  J. 

EVALUATION  OF  SIMPLE  CODES  TRANSMITTED  OVER 

A  5000-MILE  HF  PATH. 

by  E.  D.  Moyes.  Jan  64,  72p 

Task  1G6  41209D534  18  06 

AELRDL  TR2450 

Unclassified  report 

Descri^rtors:     (•Coding,  Radio  communication  systems), 
(•Communication  theory,  Coding),  Global  communication 
systems,  Errors,  Detection,  Corrections,  Radio  waves. 
Ionospheric  propagation,  Radio  teletype  systems.  Elec- 
tronic equ^ment  Circuits.  High  frequency,  Test  methods, 
Testa. 

The  use  of  oodiag  for  error  detection  and  correction  is  of 
extreme  importance  for  the  reduction  of  error  rates  in  the 
field  of  communications.   A  Bose-Chaudburi  Code  and  Wagner 
Code  were  implemented  and  tested  on  the  Ionospheric  path 
from  Kahuku  Point,  Oahu,  Hawaii  to  Deal,  N.  J.   The  data 
obtained  from  Qiese  coding  techniques  are  compared  to  data 
from  a  standard,  non-coded  channel  over  the  identical  path  at 
the  same  time.  (Author) 

AD-602  043  Dlv.  8,  25 

OTS  Price  $6.60 

Philco  Corp.,  Blue  Bell,  Pa. 
THIN  FILM  ACTIVE  DEVICES. 
Final  rept  for  22  Jun-30  Sep  63 
by  James  P.  Spratt.   20  Feb  64.  65p 
Contract  DA49  186ORD1056 

Unclassified  report 

Deacr^tors:    (•Semiconducting  films.  Tunneling 
(Electronics)),  (•Triodes,  Metal  films).  Electric  insulation, 
Aluminum  compounds.  Oxides,  Oxidation,  Amplifiers, 
Evaporation,  Electrons,  Gain,  Equations,  Electron  guns. 
Modulators,  Phonons,  Electrical  impedance.  Electrodes, 
Semiconductors. 

A  semiquantitative  analysis  was  performed  of  methods  of 
collection  of  hot  electrons  at  an  internal  potential  barrier. 
It  was  sliown  that  such  collection  may  be  unlikely  for  elec- 
trons injected  by  any  but  Schottky  barrier  emitter,  and  that 
even  this  type  of  emission  is  not  too  promising.   An  eyqteri- 
vaeoi  was  devised  to  confirm  the  above  analysis  of  hot  elec- 
tron collection.   This  experiment  involved  studying  the  trans- 
mission through  thin  metal  films  of  low  energy  electrons 
from  an  electron  gun.    A  study  of  fabrication  techniques  for 
the  production  of  thin  layers  of  aluminum  oxide  was  conducted 
to  develop  tunnel  junctions  and  insulating  layers.   Thermal 
oxidation  of  aluminum  was  found  to  be  unsatisfactory  because 
of  the  high  incidence  of  shorts.   Reactive  evaporation  of 
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aluminum  in  an  oxygen  atmositere  gave  best  results  if  the 
oxygen  pressure  and  deposition  rate  were  controUed.   The 
study  of  gaseous  anodizatlon  was  just  begun,  but  preliminary 
results  indicate  it  is  quite  useful  for  certain  applications.    A 
study  was  conducted  of  the  feasibility  of  a  controlled  tunnel- 
emission  triode.   The  complexity  of  tJje  problem  prevented  a 
complete  analytical  treatment,  but  it  was  shown  ttiat  tlie  crucial 
problem  was  tite  maintenance  of  the  required  lilgh  ii^Hit  imped- 
ance while  still  controlling  tunnel  emission.    T)>e  experimental . 
phase  of  tlie  program  was  seriously  liindered  l^  lack  of 
sultatde  control  over  the  geometry  of  tlie  edges  used  in  Xbin 
structure!   (Author) 


AD-602  047  Dlv. 

OTS  Price  $12.00 


8 


Howard  Research  Corp.,  Arlington,  Va. 
STANDARDIZATION  ENGINEERING  PRACTICES  STUDY 
OF  ELECTRONIC  COMPONENT  PARTS. 
Final  rept.  for  1  Jul  62-20  Feb  64. 
by  A.  Arnold  Lawson.    15  Jun  64.  167p 
Contract  DA36  039sc90»06,  Taslc  804 

Unclassified  report 

Rept  on  Effect  of  Weldable  Lead  Materials  on  Performance 
of  Electronic  Component  Parts. 

Descriptors:     (*Electrlc  terminals.  Welds),  (*Re8i8tor8, 
Electric  terminals),  (*Capacitor8,  Electric  tenbinals). 
Standardization,  Performance  (Engineering),  Electric  wire. 
Specifications,  Copper,  Filaments,  Degradation,  Iron  alloys. 
Capacitors,  Composite  materials.  Coils,  Transformers, 
Life  expectancy.  Failure  (Mechanics),  Nickel.  Tests.  Nickel 
alloys.  Mechanical  properties.  Soldering. 

Fbase  I  of  tlie  study  consisted  at  a  survey  of  manufacturers 
of  resistor^,  capacitors  and  inductors  to  determine  needs  and 
availability  of  component  parts  with  weldable  lead  materials 
and  the  manufacturers  of  these  components.    Phase  n  con- 
sisted of  designing  and  performing  a  series  of  tests  for  per- 
formance evaluation  of  tlie  component  parts  to  determine  the 
effect  of  weldable  lead  materials  on  performance  parameters. 
The  majority  of  tlie  units  evaluated  were  manufactured  with 
nickel  A  or  dumet  leads,  while  a  limited  number  of  types  and 
styles  with  standard  leads  were  used  as  a  control.   The  fol- 
lowing tests  were  considered  as  tieing  affected  by  ttie  cliange 
in  lead  material:    (1)  Life  test,  (2)Short  term  overload  test, 
(3)  Lead  fatigue  test,  (4)  Vibration  test,  (5)  Shock  test,  and 
(6)  Stability.    The  results  of  the  tests  of  the  weldable  lead 
units  were  evaluated  in  an  efiort  to  determine  their  compli- 
ance with  the  applicable  military  specifications. 


AD-602  050 
OTS  Price  $1.25 


Dlv.  8,  2 


data  readout  system  is  described.   Laboratory  tests  show 
that  ttiis  sonde  is  capable  of  continuous  and  reliable  operation. 
It  is  easily  handled  in  ttie  field  and  prepared  for  flight.    Four 
flight  tests  to  date  show  potential  good  sonde  performance 
and  ground  data-handling  equipment  sufficiency.  (Author) 


AD-602  053 
OTS  Price  $1.00 


Div.  8,  26 


Westioj^use  Electric  Corp.,  Elkridge,  Md. 

PRODUCTION  ENGINEERING  MEASURE:   TRANSISTOR 

(>WC-4001),  LOGIC  GATE  (WM-201),  FLIP-FLOP  (WM-202), 

AC  BINARY  (WM-213). 

Quarterly  rept.  no.  3,  1  Jan-31  Mar  64, 

by  Hauw  T.  Go.   31  Mar  64,   3Sp 

Contract  DA36  039AMC03617E 

UnclaMifled  report 

Descriptors:   (•Transistors,  Productioa),  (•Gates 
(Circuits),  Production),  (•Relaxation  oscillators.  Produc- 
tion) (•Circuits,  Microminiaturization  (Electronics)), 
Reliability,  Bonding.  Silicon,  Diffusion,  Photochemistry. 
Tests,  Aluminum,  Oxides.  Failure  (Mechanics),  Design, 
Encapsulation. 

Research  was  conducted  to  improve  production  techniques  to 
Increase  the  reliabUity  of  the  WX-4001  transistor,  WM-201 
logic  gate,  WM-202  flip-flop,  and  WM-213  ac  binary.    A 
systematic  plan  was  Initiated  to  improve  the  following 
processes:  diffusion,  photoctiemistry,  assembly,  encapsula- 
tion, and  design. 


Army  Electronics  Research  and  Development  Agency 
Fort  Monmouth,  N.  J. 

ROCKET  RADIOSONDE  ANA)MQ-(  )  (XE-1)  (FOUR- 
CHANNEL  PARALLEL  TELEBfETRY  SONDE), 
by  Albert  Ivlns.   Dec  63,  43p 
Task  lAO  25001A126  02 
AELRDLTR2382 

Unclassified  report 

Descriptors:     (*Radio3ondes,  Sounding  rockets), 
(•Telemetering  transmitters.  Multiple  operation).  Meteor- 
ological instruments.  Design.  Ions,  Density,  Thermal 
conductlrity.  Pressure.  Measurement,  Thermistors, 
Mochiles  (Electronic),  Data  transmission  systems.  Ground 
siqjport  equipment.  Periormance  (Engineering),  Tests. 

This  report  describes  the  design  and  construction  of 
Rocket  Radiosonde  Set  AN/DMQ-( )  (XE-1).   This  sonde  is 
radically  different  from  other  roclcet  sondes  currently  in  use 
in  tliat  it  prorides  four  channels  of  simultaneous  data,  and 
features  modular  construction.    Presently,  an  ion  density 
sensor,  a  thermoconductivlty  pressure  sensor,  and  two 
temperature  sensors  are  liwhided  in  this  sonde.   The  ground 
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AD-602  068  Dlv.   8 

OTS  Price  $4.00 

Payne  (Chartes)  and  Associates,  Miami,  Fla. 
APPLICATION  OF  THE  INTERACTING  LAMINAR  SHELL 
CONCEPT  TO  ANTENNAS  AND  OTHER  GROUND  ELEC- 
TRONIC SYSTEM  SUPPORT  STRUCTURES, 
by  Charles  Payne,  I.  J.  Waxman.  and  H.  A.  Palmer. 
Jul  62,  287p 

Contract  AF30  602  2381,  Pro).  4506,  Task  45389 
RADC  TDR62  366 

Unclassified  report 

Descriptors:   (*Antennas,  Sandwich  construction),  (•Struc- 
tural shells.  Antenna  configuratloos),  (•Reflectors,  Para- 
oolic  antennas).  Buckling  (Mechanics),  Automatic,  Control 
systems.  Wiring  diagrams.  Ground  support  equipment.  Sand- 
wich panels,  Honeycomb  cores.  Stresses,  i,n«rti«g  (Mechan- 
ics), Design,  Model  tests. 

Interacting  laminar  sliell  construction  is  an  arrangement  of 
structural  shells  (laminar  structural  suriaces)  permitting 
optimum  utilization  of  high  strength  materials  of  exceptionally 
thin  cross-section  by  inlierent  stabilization  characteristics  of 
the  system.   The  range  of  applicability  for  the  interacting 
laminar  shell  system  of  construction  is  for  large  spans  and 
heavy  loading.    As  applied  to  antenna  structures,  large 
steerable  reflectors  of  excellent  structural  efficiency  and, 
through  the  automatic  curvature  control  system  feature, 
of  exceptional  suriace  accuracy,  may  be  constructed  to 
ftinction  witliout  radomes.   This  document  provides  the 
results  of  experimental  stress  analysis  upon  a  model  of  an 
interacting  laminar  shell  antenna  structure,  develops  Influence 
diagrams  for  design  use,  and  gives  preliminary  designs  for 
eight  different  antennas.  (Author) 
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AD-602  OM  Dlv.  8.  6 

OTS  Price  $0.75 

Uaooln  Lab.,  Mass.  Inst,  of  Tech., 

AUTOMATIC  DOPPLBR  CONTROL  FOR 

ANTENNA  POINTING  SYSTEM. 

Group  rept. 

by  J.  E.  Glllls.   25  Jun  64,  23p   LL  19M 

Contract  AF19  628  500 

BSDTDR64  342 


Lexington. 


THE  WEST  FORD 


:i 


Unclassified  report 


Descriptors:    (•Doppler  systems,  ContzKd  systems), 
(•Command  and  control  systems,  Doppler  systems), 
(•Parabolic  antennas,  Antenna  components).  Radio 
communication  systems.  Frequency  converters,  Oscil- 
Utors,  AutomaUc,  Control. 

An  automatio  doppler  control  system  was  added  to  the  West 
Ford  site.   This  system  permits  generation  of  local  osoll- 
lator  frequencies  by  use  of  a  frequency  synthesizer  which 
is  in  turn  driven  by  the  normal  West  Ford  Pointing  System, 
local,  analog  pointing  systems,  or  the  Haystack- West  Ford 
intersite  coupling  system.  (Author) 


AD-6i02  086 
OTS  Price  $1.50 


riv.   8,  2S 


General  Electric  Co.,  Syracuse.  N.  Y. 

RADIATIVE  INTERCONNECTIONS  OF  SC^ilD  STATE 

CIRCUIT  ARRAYS. 

Quarterly  progress  rept.  no.  3,  1  Jan-31  Mar  64. 

by  J.  R.  Barrett,  G.  E.  Claflln,  G.  C.  Gertvird,  S.  W 

and  H.  A.  Jensen.    31  Mar  64,  57p 

Contract  DA36  039AMC03279E,  Pro].  3A99  21  003 

Unelatoifled  report 


Ii«.  Jr. 


Descriptors:    (*Semiconductor  devices.  Circuits), 
(•Photoelectric  cells  (Semiconductor),  Circuits),  Solid 
state  physics.  Gallium  alloys,  Arsenic  alloys.  Selenium, 
Low  frequency.  Medium  frequency.  Gain.  Bandwidth, 
Photoconductivity,  Photoelectric  effect.  Silicon.  Measure- 
ment, Transistor  amplifiers.  Digital  systems.  Linear 
systems.  Miniature  electronic  equipment,  Impurities. 

Tbe  wavelength  response  of  several  GaAaj  p-a  emitters  vmf 
aa  -    I  • : !    t  room  temperature.    The  peak  response  was 
approixlmately  9050A,  as  expected.   The  results  of  measure- 
ments of  the  quantum  efficiency  of  emitters ,  with  use  of  both 
the  old  and  new  starting  marterlals,  are  presented.    The  results 
of  quantum  efficiency  naeasurements  with  Application  of 
another  measurii^  technique  (integrating  |B|)here)  are 
presented  and  dlscuaii  jM.   DirecttOBality  measurements  are 
presented  and  discussed.    Fhotoconductors  in  general  are 
discussed  and  three  basic  models  are  analyzed,  and  compared 
with  each  other  and  with  currently  available  phototranslstors. 
Elementary  design  considerations  for  photoconductors  are 
presented.   Curently  used  pbotodetector  fabrication  methods 
are  given  and  a  new  type  of  detector  Is  shown.   A  mlcrodrcuit 
functln  was  selected  and  micro-logic  was  obtained:  the 
circuit  was  built,  and  it  was  successfully  demonstrated  that  a 
radiative  interconnection  channel  can  be  made  to  work  at 
room  temperature  with  no  special  coupling  media,  with 
modest  gain  requirements.    A  discussion  of  this,  along  with 
photooooductor-transistor  amplifier  design  considerations,  is 
presented.    (Author) 


AD-602  088 
OTS  Price  $1.26 


Div.  8,  30 


nT  Research  lost..  Cbtcsgo,  m. 

ELECTRONIC  EQUIPMENT  CHARACTEFitnC  RADAR 

TYPES-INSTRUMENTATION  VAN. 

Final  rept.  Vol.  2,  IS  May  62-14  Feb  64 

by  Irring  N.  Mlndel.    14  Feb  64,  45p 

Contract  DA36  0396C89102,  Pro).  E178. 

Task  ia«  a0801IH4901 

Unolai^tfled  report 


Descriptors:     (♦Maintenance  vehicles,  Search  radar), 
(•Radar  equipment.  Measuring  devices  (Electrical  and 
electronic)),  (•Measuring  devices  (Electrical  and  electronic). 
Radar  equipment),  S  band.  Radar  receivers,  Radir  intennas. 
Checkout  procedures.  Parabolic  antennas,  Radiofrequency 
cables.  Coaxial  cables.  Electrical  equipment,  Air  condition- 
ing equipment.  Vehicles,  Design,  Specifications,  Vibration 
Isolators,  Heaters,  Installation,  Storage,  Instnmientatlon, 
Power  supplies. 

The  objective  of  the  program  was  to  investigate  the  feasi- 
bility ot  determining  the  overall  susceptibility  of  a  radar 
system  by  means  of  Independent  measurement  of  the  charac- 
teristics of  the  antenna,  receiver,  and  transmitter  portions 
ot  the  system.    The  objective  of  the  phase  of  the  program 
discussed  in  this  volume  was  to  design  and  Implement  a 
mobile  laboratory  capable  of  performing  these  measurements. 
The  mobile  laboratory  was  Implemented  for  making  tlie 
antenna  and  receiver  measurements  on  an  "S"  band  search 
radar  system.   The  design.  Implementation,  checkout  pro- 
cedure, and  operational  instructions  for  this  van  are  described 
in  this  volume.  (Author) 


AD-602  090  Div. 

OTS  Price  $3.00 
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Coordinated  Science  Lab..  Univ.  d  Illinois.  Urbana. 
CROSSED  FIELD  CHARGED  PARTICLE  DELAY  LINES. 
by  H.  G.  Slottow.   Jun  64.  176p   CSL  R-214 
Contract  DA28  043AMC00073E 

Unclassified  report 

Descriptors:  (*Crossed  field  derices.  Delay  lines). 
(•Delay  lines.  Crossed  field  devices).  Electric  fields. 
Magnetic  fields.  Helium,  Ions,  Electrons,  Plasma  physics. 
Space  charges.  Bandwidth,  Velocity,  Circuits.  Pressure, 
Ecpiations.  Electron  guns.  Charged  particles.  Focusing. 
Electrodes,  Oscillographs,  Particle  beams. 

Crossed  electric  and  magnetic  fields  are  used  to  focus  a 
beam  of  charged  particles  and  to  control  the  drift  velocity 
o<  these  particles.  The  novel  and  useful  properties  are:   (1) 
the  time  delay  can  be  varied  continuously  and  rapidly;  (2) 
the  frequency  band  is  potentially  very  wide.   A  discussion  of 
the  effects  that  limit  bandwidth  is  presented  and  several  means 
for  reducing  the  limitations  are  described.   In  particular, 
a  hyperboloidal  structure  is  described  that  can  maintain  equal 
fll^  times  in  circular  delay  lines;  the  use  ot  plasmas  is 
disciissed.  and  tt>e  field  averaging  properties  of  hl{^  energy 
electrons  is  analyzed.   Experiments  are  described  in  which 
electrons  or  ions  drifting  at  speeds  less  than  10,000 
meters/second  delay  signals  by  as  much  as  50  microseconds. 
Results,  usually  In  the  form  of  oscillograms,  show  the  effects 
ot  space  charge,  and  in  the  case  of  tenuous  plasmas,  the 
effects  of  pressure  on  the  shapes  of  video  pulses.   (Author) 

AD-602  092  Div.    8 

OTS  Price  $0.75 

Westingbouse  Electric  Corp.,  Newbury  Park.  Calif. 

ADVANCED  PROCESSINQ  TECHNIQUES  FOR  CAMERA 

TUBES. 

Interim  rept.  no.  1,  Feb- May  64 

May  64,  29p 

Contract  AF33  615  1238 

Unclassified  report 

Descriptors:   (•Camera  tubes.  Manufacturing  methods). 
Diodes.  Photomultipllers,  Pbotocatbodes,  Vacuum  appa- 
ratus. Vacuum  seals.  Indium.  Processing.  Degaslfication, 
Tests,  Electrodes. 

An  Investigation  was  directed  toward  the  following  objectives; 
(1)  Updating  the  tooling  of  the  processing  station.  (2)  Fab- 
ricating pbotodiode  parts  and  tooling.  (3)  Processing  and 
evaluation  of  photodiodes.  (4)  Fabricafing  pbotomultiplier 
parts  and  tooling.   All  process  station  modifications  have  been 
completed.   Pbotodiode  processing  with  S-20  and  S-21  photo- 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


surfaces  is  currently  underway.   Diode  evaluations  have  been 
initiated:  however,  insufficient  data  have  been  accumulated  up 
to  the  present  time  to  establish  any  reliable  conclusions. 
(Author) 


AO-602  093 
OTS  Price  $0.75 


mv.  8 


Shockley  Transistor  Div.,  Clevtte  Transistor,  Palo  Alto, 

Calif. 

NEW  CONCEPTS  FOR  SOLID  STATE  BOCROWAVE 

GENERATORS, 

Quarterly  rept.  no.  5.  1  Jan-31  Mar  64 

by  R,  M.  Scarlett.  31  Mar  64,  27p 

Contract  DA36  039AMC00001E,  ProJ.  DA3A99  21  001, 

Task  1G6  22001A056 

Unclassified  report 

Descriptors:  (^Semiconductor  devices,  Mlcixjwave 
generators),  (*Mlcrowave  generators.  Semiconductor 
devices),  (*Diodes  (Semiconductor),  Electrical  properties), 
Microwave  equipment.  Geometric  fox*m8.  Resistance 
(Electrical),  Gain,  Errors,  Transients.  Impurities, 
Diffusion,  Harmonic  osclllators.E 

Errors  arising  In  measurements  of  negative  resistaace  and 
current  gain  of  transit-time  devices  are  discussed.  A  new 
circular  geometry  for  these  devices  is  introduced.   Although 
impro.jd  results  were  obtained,  corrected  measurements 
show  that  the  negative  resistance  is  just  large  enough  to 
cancel  the  package  and  lead  resistance.   The  power  loss  in 
PIN  diodes  operating  as  harmonic  generators  is  considered. 
(Author) 


AD-602  094 
OTS  Price  $0.50 


Dlv.   8.  26 


Western  Electric  Co.,  Inc.,  Winston-Salem,  N.  C. 

INDUSTRIAL  PREPAREDNESS  STUDY.    LACQUER 

FILM  CAPACITORS, 

Quarterly  progress  rept.  no.  21,  25  Feb-25  May  64, 

by  J,  B.  RawU,    25  May  64,  19p 

Contract  DA36  039SC81268 

Unclassified  report 

Descriptors:   (^Capacitors,  Envlroiuneiital  tests),  Films, 
Varnishes,  Carbonates,  Dielectrics,  Quality  control. 
Temperature,  Moisture,  Life  e;q>ectancy.  Acceleration, 
Shock  (Mechanics),  Vibration,  Ci4>acltance,  Encapsulation, 
Non-destructive  testing,  T'ests,  Polyester  plastics. 

Effort  was  directed  toward  the  completion  of  the 
polycarbonate  capacitor  pilot  run  production  and  testing 
program.   The  capacitors  successfully  completed  the  con- 
tractor inspection  organization,  the  contractor  quality  audit 
organizations  and  government  quality  audit  inspection. 
Environmental  tests  were  begun.   The  pilot  run  successfully 
completed  the  salt  fog,  temperature  and  immersion  cycling, 
moisture  resistance,  capacitance  change  with  temperature, 
life,  shock  and  acceleration  tests.   The  lot  is  being  tested  on 
vibration  having  been  delayed  due  to  the  load  on  vibration 
ecptlpment.    (Author) 


AD-602  099 
OTS  Price  $1.25 


Div.   8,  26 


Weston  Instruments  and  Electronics  Div.,  Daystrom.  Inc., 

Newark,  N.  J. 

PRODUCTION  FACILITIES  FOR  MULTI-TURN  METAL- 

HLM  TRIMMER  RESISTORS  PER  SIGNAL  CORPS  TECHNICAL 

REQUIREMENTS  SCS-127  DATED  9  FEBRUARY,  1962. 

^arterly  progress  rept.  no.  6.  1  Oct-31  Dec  63 

31  Dec  63,  50p 

Contracts  DA36  039SC86734 

Unclassified  report 


Descriptors:    ('Variable  resistors.  Manufacturing  methods). 
Metal  films.  Resistance  (Electrical),  Wire,  Specifications, 
Military  retpilrements.  Production,  Test  equipment.  Tests, 

Production  manufacturing  tooling  was  developed  by  producing 
preproductin  units  according  to  specified  requirements. 
Production  units  were  also  made. 


AD-602  111 
OTS  Price  $0.75 


Dlv.  8 


Syracuse  Univ.  Research  Inst,,  N.  Y. 

EFFECT  OF  SMALL  DISCONTINUmES  ON  THE  INPUT 

VSWR  OF  A  LONG  TRANSMISSION  LINE. 

by  Jose  Perlni.    May  64,   23p 

Contract  AF30  602  2646.  ProJ,  4506,  Task  450604 

RADC  TDR64  121 

Unclassified  report 

Descriptors:  (*Tran8mlssion  lines.  Phase  distortion), 
(*Pbase  distortion.  Transmission  lines).  Standing-wave 
Indicators,  Waveguides,  Frequency,  Bandwidth,  Admittance, 
Communication  systems.  Equations,  Reflection. 

The  high  VSWR  resulting  from  reflections  from  the  many 
small  discontinuities  In  long  transmission  lines  or  waveguides 
Is  discussed.    Equations  predicting  the  Input  VSWR  depen- 
dence on  frequency  are  calculated  in  an  attempt  to  eliminate 
the  problem.   The  transmission  line  approach  Is  used. 


AD-602  126 
OTS  Price  $3.00 


Dlv.   8 


Republic  Aviation  Corp.,  Farmlngdale,  N.  Y. 

PRELIMINARY  DESIGN  STUDY  OF  A  FLAT  PLATE 

REFLECTOR  AND  SUPPORT  UNIT. 

Scientific  rept,  no,  1, 

by  Stanislaus  Dubowskl,    Apr  64,  182p  RAC  2135 

Contract  AF19  628  2995,  ProJ,  0000 

AFCRL  64  286 

Unclassified  report 

Descriptors:    ('Antenna  configurations.  Optimization), 
Antennas,  Antenna  components.  Metal  plates.  Reflectors, 
Supports,  Hydraulic  actuators,  Specifications,  Design,  Costa. 

Parametric  studies  were  conducted  for  every  component 
going  Into  the  plate  system  of  the  Multl- Plate  Antenna.   Cost 
analyses  were  made  on  combinations  of  techniques,  toler- 
ances, materials,  fabrication,  assembly  and  Installation  with 
respect  to  a  choice  of  operating  capabilities  of  the  entire 
antenna  system.    The  optimum  system  will  consist  of  2100 
hexagon  shaped  plates,  actuated  hydraullcally.    Each  plate  will 
have  an  area  of  900  sq.  ft.  and  will  operate  satisfactorily  in 
wind  velocities  up  to  25  M.  P.  H.     In  the  proposed  Arizona 
location  wind  velocities  are  below  this  level  99.5%  of  the  time. 
Numerous  design  and  cost  analyses  are  presented  In  gra- 
phical format  to  permit  rapid  trade-offs  In  selecting  optimum 
systems.  (Author) 


AD-602  145 
OTS  Price  $0.50 


Dlv.  8,  25 


48 


BUcrowave  Associates,  Inc.,  Burlington,  Mass. 

SOLID-STATE  GENERATOR. 

C^arterly  progress  rept,  no.  4,  1  Mar-30  Jun  64, 

by  E.  Soberer.   30  Jun  64,  8p 

Contract  NObsr89356,  ProJ.  SR008  03  01,  Task  9391 

Unclassified  report 

Descriptors:  (*Radiofrequency  generators.  Semiconductor 
devices),  ('Frequency  multipliers,  Ultrahigh  frequency), 
(♦Semiconductor  devices,  Radiofrequency  generators), 
(•Radiofrequency  oscillators.  Ultrahigh  frequency).  Radio- 
frequency  oscillators,  Varactor  diodes.  Transistor  amplifiers. 
Oscillator  circuits.  Bandwidth,  StaUllty,  S  band.  Microwave 
equipment. 


ELECTRONICS  AND  ELECTRONIC  EQUIPB/IENT  -  Division  8 


Subjects  of  investigation  during  this  period!  irore:  A,   Im- 
proving frequency  stability  of  the  500Mc/s  oscUlator.   B.    In- 
creasing bandwidth  and  power  capacity  of  the  multiplier 
doubling  from  500  Mc/s  to  1,000  Mc/s.   C.   Studies  of  a  new 
type  of  multiplier  tripling  from  1,000  Mc/s  to  3,000  Mc/s. 
The  500  Mc/s  oscillator  tuning  range  and  stability  meet  the 
specifications.    Also,  the  doubler  from  500  Mc/s  to  1,000  Mc/s 
Is  working  within  the  demanded  limits.    Further  investigations 
have  to  be  made  on  the  500  Mc/s  power  aratDlifler  to  Increase 
bandwidth  and  power  output. 


AD-602  149  Dlv. 

OTS  Price  $0.75 

Army  Electronics  Research  and  DevelopmUit  Agency, 

Fort  Monmouth,  N.  J. 

EXPERIMENTAL  INTEGRATED  CIRCUITS  «)R 

SWITCHBOARDS,  ! 

by  RusseU  A,  Gllson,  Jere  W.  Hohmann  and  Albert  L. 

Bramble.    Apr  64,  21p 

Task  lAO  13001A039  00 

AELRDL  TIU447 

Unclassified  report 

Descriptors:  ('Integrated  circuits.  Environmental  tests), 
Silicon,  Networks,  Miniature  electronic  ecfilpment. 
Multiplex,  Transistors,  Radiation  damagq,  Cold  environment. 
Hot  environment.  Packaging,  Gain. 

Selected  silicon  Integrated  circuits  designed  for  switching 
and  multiplexing  equipments  are  Investigated  under  severe 
temperature  and  nuclear  environments.   The  amount  of 
temporary  and  permanent  damage  is  assessed  and  the  circuits 
are  given  a  comparative  functional  test  with  the  discrete 
component  circuits  they  were  designed  to  rieplace.  (Author) 


AD-602  156 
OTS  Price  $0.50 


Dlv.  8.  26 


McCoy  Electronics  Co.,  Mount  Holly  ^rii^.  Pa. 

INDUSTRIAL  PREPAREDNESS  MEASURE,    MANUFACTURE 

OF  GLASS  HOLDER  CRYSTAL  UNITS  CR-pCM-17)/U. 

Quarterly  progress  rept.  no.  8,  1  Oct-31  Mc  62. 

31  Dec  62,  18p 

Contract  DA36  039sc81269 

Unclassified  report 

Descriptora:  ('Crystal  holdera.  Manufacturing  methods), 
('Quartz  resonators.  Production),  Design,  Aging  (Materials), 
Processing,  Specifications,  Glass  seals.  Crystals,  Tests, 
Crystal  osclllatora. 

Aging  test  measurements  and  problems  involving  the  pre- 
production  units  are  presented.   Process  specifications  for  the 
contract  items  are  also  included  in  this  repprt.    (Author) 


AD-602  167  Oiy.  8 

OTS  Price  $3.50 

General  Electric  Co.,  Syracuse,  N.  Y. 

DUPLEXER  CU-551  (  )/U.    DEVELOPBJEliT  OF  HIOH  POWER 

MULTIPACTORS  DUPLEXERS  AND  SWITCHES. 

Final  rept. 

Jun  64,  242p 

Contract  AF30  602  1641.  Pro].  4589,  TaA  UsOSS 

RADC  TDR64  165 


Descriptors:  CTransmlt-recelve  tubes,  I 
frequency),  ('Electronic  switches,  S  band), 
wave  equipment,  ^aoe  charges.  Secondary 
Tests.  Life  expectancy,  Performaaoe 


[Unclassified  report 


Itrahli^ 

,  Design,  Mloro- 
emisslon, 

,  L-band. 


This  report  summarizes  the  design  criteria  and  high  and 
low  power  testing  data  for  an  S-band  duplexer,  L-band 
duplexer,  and  an  S-band  switch.    Developmental  duplexers 
and  switches  are  presented  with  a  discussion  of  their  ad- 
vantages, their  limitations,  and  their  potential  for  future 
development.   An  extensive  ^jpendix  is  included,  which  deals 
with  the  space  charge  theory  of  the  multipactor  discharge  and 
with  the  various  aspects  of  the  study  of  the  multipactor 
phenomena.   (Author) 

AD-602  169  DiT.   8,  25 

OTS  Price  $1.00 

Technical  Researoh  GroiQ),  Syosset,  N.  Y. 

DEVELOPMENT  OF  A  LOW-NOISE  MILLIMETER-WAVE 

PARAMETRIC  AMPLIFIER. 

Quarterty  progress  rept.  no.  3,  l'jan-1  Apr  64, 

by  J,  Kllphuls  and  D.  Neuf.    Apr  64,    33p 

Contract  DA36  039AMCO2365E.  Pro].  1G6  22001A056 

Unclassified  report 

Descriptora:  ('Parametric  amplifiera.  Millimeter 
waves),  ('Millimeter  waves.  Parametric  amplifiers), 
(♦Varactor  diodes,  Parametric  amplifiers).  Diodes 
(Semiconductor),  Noise  (Radio),  Temperature,  Gain, 
Bandwidth,  Gallium  alloys.  Arsenic  alloys.  Microwave 
frequency.  Waveguide  clroulatore,  Ferrites,  Construction. 

The  self-resonant  frequency  of  an  unpackaged  GaAs 
varactor  die  was  measured  and  found  to  be  44  Gc.   This 
result  is  encouraging  because  the  optimum  idler  frequency 
required  for  minimum  amplifier  excess  noise  temperature 
is  approximately  40  Gc.    As  a  pr^lminary  step  in  the 
development  of  a  94  Gc  Y-JuncHon  ciroulator,  a  unit  having 
a  7%  bandwidth  has  been  fabricated  and  tested  at  35  Gc. 
The  use  of  a  laser  beam  welder  appeara  to  be  a  practical 
technique  for  bonding  ribbons  to  extremely  smaU  mesa 
contacts,  even  after  the  die  is  etched.    (Author) 

AD-602  171  Dlv.    8,  25,  26 

OTS  Price  $0.50 

Keystone  Controls  Corp,,  Newark,  N.  J. 
CRYSTAL  UNIT  CR-pCM-28)/U. 
^larterly  progress  rept,  for  Oct-Dec  63, 
by  James  M.  Ronan.    Dec  63.  17p 
Contract  DA36  039sc81275 

Unclassified  report 

Descriptors:   CCrystals,  Semiconductor  devices) 
CCrystal  holders.  Manufacturing  methods).  Design,  Specifi- 
cations, Diodes  (Semiconductora).  Test  methods.  Bonding. 
Electrical  conductance.  Mechanical  properties.  Glass  seals. 
Shock  resistance.  Hl^  frequency,  Inductance. 

Initial  results  obtained  from  the  limited  production  equip- 
ment are  discussed,  and  problems  encountered  are  described. 
Specification  data  sheets  are  furnished,  which  lists  all  details 
of  the  crystal  design.  (Author) 


AD-602  172 
OTS  Price  $0.75 


(Bq  [Ineerlng), 


49 


Dlv.  8.25,  26 


Keystone  ControU  Corp.,  Newark,  N.  J. 
CRYSTAL  UNIT  CR-(XM-28)/U. 
^larterly  progress  rept.  for  Jan-Mar  64, 
by  James  M.  Ronan,  Mar  64,  26p 
Contract  DA36  039sc8127S 

Unclassified  report 

Descriptors:  CCrystals  .Semiconductor  devices), 
CCrystal  holdera.  Manufacturing  methods)   Very  low 
^^®'^'  Measuring  devices  (Electrical  aiid  Electronic) 
Diodes  (Semiconductors),  Standards.  Performance  (Emri- 
neerlng).  Test  equipment.  Glass  seals.  Temperature   aock 
resistance   Osclllatora.  Amplifiera,  Frequency.  Resistance 
(Electrical),  Aging  (Materials),  Capacltora. 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


All  frequency  measurements  are  compared  to  the  primary 
standard,  which  can  be  traced  to  the  National  Bureau  of 
Standards.    The  system  employed  is  discussed.    The  results  of 
the  tests  performed  on  the  preproduction  samples  are 
tabulated.  (Author) 


AO-602  223  Div.   8.  5.  15 

OTS  Price  $17.00 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

THE  THEORY  OF  RANDOM  PROCESSES  AND  ITS 

APPLICATION  IN  RADIO  ENGINEERING.    PART  I, 

by  B.  R.  Levin.    Mar  60,   264p 

FTD  F  TS  9811  PI.    TT  60  23871  1 

Unclassified  report 

Trans,  of  mono.  Teorlya  Sluchainykh  Protsessov  I 

Ee  Primenenie  v  Radlotekhnlke ,  Moscow,  1957,  chape.  1-6. 

Descriptors:    (•Statistical  processes.  Communication 
theory),  (*Commimication  theory.  Statistical  processes), 
(•Radio  equipment.  Engineering),  Probability.  Statistical 
functions.  Statistical  distributions,  Measure  theory. 
Transformations  (Mathematics),  USSR. 

Contents: 

Fundamental  aspects  of  the  theory  of  probability 

Laws  of  probability  distribution  erf  random  variables 

Functions  of  continuous  random  variables 

Limiting  theorems 

Random  processes 

Transformations  <rf  random  processes. 


AD-602  224  Dlv.    8.  5,  15 

OTS  Price  $15.00 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command,  Wrteht- 

Patterson  AFB,  Ohio. 

THE  THEORY  OF  RANDOM  PROCESSES  AND  ITS  APPU- 

CATION  IN  RADIO  ENGINEERING.    PART  n, 

by  B.  R.  Levin.   Mar  60,  230p 

FTD  F-TS9811  P2;  TT  60  23871  2 

Unclassified  report 

Trans,  of  mono.  Teoriya  Sluchainykh  Protsessov  1  Ee 
Primenenie  v  Radiotekhnike,  Moscow,  1957,  chaps.  7-11  and 
appendices. 

Descriptors:   (*Statlstical  processes.  Communication 
theory),  (•CommunlcaUon  theory.  Statistical  processes), 
(•Radio  equipment.  Engineering),  Transformations  (Mathe- 
matics), SUUsUcal  functions.  Signals,  Pulse  modulation 
USSR. 

Contents: 

Nonlinear  transformations  of  the  normal  random  process 

Statistical  characteristics  of  the  envelope  and  phase  of  a 

normal  random  process 
Passage  of  normal  random  process  through  standard  radio 

equipment  sections 
Power  spectra  of  signals,  modulated  by  randcan  processes 
Elements  of  Information  theory. 


AD-602  237 
OTS  Price  $1.25 


Div.    8 


Washington  Univ.,  SeatUe,  CoU.  of  Engineering. 

THINNING  AND  BROADBANDING  ANTENNA  ARRAYS  BY 

UNEQUAL  SPACINGS. 

Technical  rept,  no.  83, 

by  Aklra  Ishimaru  and  Y-S.  Chen.    Mar  64,   4^ 

Contract  AF19  628  2763,  Pro].  5635,  Task  563502 

AFCRL64  253 

Unclassified  report 


Descriptors:  (*Antennas,  Design),  (*Antenna  radiation 
patterns.  Theory),  Antenna  lobBs,  Broadband,  Bandwidth, 
Gain. 

The  paper  presents  a  theory  for,  and  a  method  of  designing 
a  thiioned  or  broadband  antenna  array  by  means  of  unequal 
spadngs.   Using  the  theory  of  unequally  spaced  arrajrs 
developed  by  one  of  the  authors,  an  antenna  array  can  be 
designed  to  produce  a  desired  beamwidth  and  sidelobe  level 
with  the  average  spacing  many  wavelengths  apart.   The 
patterns  are  expressed  in  a  series  of  the  Anger  functions 
and  its  sidelobe  level  is  shown  to  decrease  approximately  as 
N  to  the  minus  0.4th  power  where  N  is  the  total  number  of 
elements,  and  the  gain  is  approximately  equal  to  N.   It  Is 
also  shown  that  the  sidelobe  level  can  be  improved  by  varyli^ 
the  amplitude  distribution.   Numerical  examples  are  given  to 
illustrate  the  method.    (Author) 


AD-602  253 
OTS  Prtce  $2.00 


Dlv.  8 


Microwave  Associates,  Inc.,  Burltngton,  Mass. 

HIGH  POWER  BEAM- PLASMA  AMPLIFIER. 

Quarterly  progress  rept.  no.  5,  15  Dec  63-14  Mar  64. 

by  M.  A.  Allen,  C.  S.  Blechler.  P.  Chomey,  and  H.  S.  Maddlx. 

14  Mar  64.  80p 

Contract  DA36  039AMC  00076E,  AKPA  Order  331  62, 

Task  7776  10  331  28 

Unclassified  report 

Descriptors:  (•Plasma  physics.  Electron  beams), 
(•Electron  beams.  Plasma  medium),  (•Radiofrequency 
amplifiers.  Design),  Electrons,  Density.  Velocity, 
Modulation,  Programming  (Computers),  Probes  (Electro- 
magnetic), Xenon,  Gas^s.  Waveguide  couplers,  KlystroM, 
Modulators,  Cavity  resonators. 

Efficiency  predictions  obUined  from  the  large  signal 
computer  theory  are  given.    A  Langmuir  probe  plasma  mapping 
vehicle  is  described  and  results  given.   A  coupling  experiment 
showing  20  db  of  coupling  enhancement  due  to  the  plasma 
is  disucssed  and  the  design  of  a  second  amplifier  tube  pre- 
sented.   (Author) 


AD-602  261 
OTS  Price  $2.25 


Dlv.  8 


50 


Centre  de  Physique  Electronlque  et  Corpusoulalre, 

Or  say  (France). 

RESEARCH  ON  NOISE  IN  CROSSED  FIELD  DEVICES. 

Final  rept., 

by  F.  Diamand.  Mar  64,  lOOp  WR-1178 

Contract  DA91  591EUC2535 

Unclassified  report 

Descriptors:  (*Mlcrowave  amplifiers.  Crossed  field 
devices),  (•Crossed  field  devices.  Noise),  (•Electron  guns. 
Noise),  Electron  tubes,  L  band,  OsciUation,  Electron 
beams.  Noise  (Radio),  Gain,  Bandwidth,  Attenuation, 
Cathodes  (Electron  tubes).  Space  charges.  Transmission 
lines,  France. 

The  program  of  work  was  to  develop  a  C.W.  TPOM  In 
order  to  study  noise  and  spurious  oscillations,  seeking 
especially  to  reduce  the  amplitude  of  these  parasitic 
phenomena.   The  first  object  was  to  realize  a  linear  L-lMnd 
tube  of  an  experimental  type,  with  the  following  features: 
20  dB  gain  for  a  current  of  about  100  mA;  applied  power  up 
to  1  kW;  delay  ratio  of  the  order  of  20.   Two  sorts  of  lines 
were  studied:   an  interdigital  line  working  on  the  direct  space 
harmonic  m^-f  1,  and  a  meander  line  brazed  on  alumina  slabs. 
It  was  found  that  the  meander  line  has  some  obvious  ad- 
vantages as  con^ared  to  the  interdigital  line:   the  band  width 
is  wider;  coupling  resistance  is  higher,  with  a  smaller 
variation  over  the  band;  matching  is  easier;  coupling  to  the 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


fast  mode  is  much  lower;  but  attenuation  1^  greater.   Ex- 
perlmeoftal  study  cf  the  noise  figure  was  carried  out  on  two 
types  of  guns:  a  short  space  charge  gun,  and  a  gun  with  a 
screen-grid  over  cathode.   In  the  first  case,  the  noise  figure 
is  high  and  increases  rapidly  with  current.  The  screen- 
grldded  gun  has  a  lower  noise  figure,  of  the  order  of  50  dB. 
(Author) 


AD-642  267 
OTS  Prtoe  $8.10 


Div.   8,30 


Rsytheon  Co.,  Waltham,  Mass. 

RESEARCH  ON  LOW  NOISE  CATHODE  DEVELOPMENT. 

Interim  engineering  rept.  no.  4,  1  Feb-30  Apr  64, 

by  S.  R.  Steele,  W.  Cietty,  S.  Mso,  D.  Bobroff,  and  P.  Lindsay. 

30  Apr  64,  84p   Ray  3660 

CoBtrsct  AF33  657  11003 

Unclassified  report 

Descriptors:   (•Electron  guns.  Traveling 'wave  tubes), 
(•Cathodes  (Electron  tubes).  Noise  (Radid)),  Test  equip- 
msnt  (Electronics),  Temperature,  Measurement,  Velocity, 
Electron  density,  Pbotocatlwdes,  Design,  Thermionic 
emission.  Radiometers,  Surface  properties.  Electron  beams. 
Particle  trajectories.  Mathematical  analyods.  Low-tempera- 
ture research. 

The  purpose  at  this  program  is  to  achieve  thermionic  or 
noD-thermionlc  emission  with  a  low  noise  temperature.   A 
vehicle  for  measuring  the  effective  noise  temperature  of 
cathodes  has  been  tested.   The  method  for  chai^li^c  cathodes 
appears  to  be  satisfactory.    A  calibration  has  been  obtained  for 
the  Dicke  radiometer.   A  computer  program  has  been  formu- 
lated to  assist  in  designing  electron  guns  for  use  with 
narrow  velocity-q>read  cathodes.   This  has  been  applied  to 
two  types  of  cathodes  which  have  been  suggaiited.   Experi- 
meote  have  been  conducted  on  cooled  S-4  pbotocathodes.    A 
tube  has  been  designed  that  permite  forming  photosurf aces  on 
surfaces  that  can  be  cooled  to  very  low  temperatures.   Some 
preliminary  tubes  of  this  sort  have  been  fabricated.   A  theoret- 
ical treatment  of  the  velocity  and  the  density  distribution  in 
a  simple  model  cf  a  low  noise  gun  is  being  carried  out  with  the 
help  of  a  computer.  (Author) 


AD-602  271  Dlv.   8,  26 

OTS  Prtce  $1.75 

Hamilton  Standard  Div.,  United  Aircraft  Corp., 
I  Windsor  Locksl  Conn. 

ENHANCED  MICRO-MODULE  INTERCONNECTIONS. 
AN  HERMETIC  PACKAGING  SYSTEM  FOR  THE  INTEGRA- 
TION OF  MICRO  CIRCUITS. 
Quarterly  rept.  no.  3,  1  Jan-31  Mar  64. 
Mar  64,  66p   HSER  2884 
Contract  DA36  039AMC03620E 

Unclassified  report 

DesorU>tor8:   (*Integrated  circulto.  Manufacturing 
methods),  Micromlniaturtzatton  (Electronics),  Welding, 
Hermetic  seals.  Electroplating,  Programming  (Computers), 
Modules  (Electronic),  Fixed  contacte.  Seals  (Stoppers), 
Electron  beams.  Failure  (Mechanics),  Packaging, 
Environmental  tests.  Vibration,  Thermal  stresses.  Shock 
(Mechanics),  Nickel,  Copper,  Automatic. 

Six  engineering  model  design  enhanced  micro-modules 
were  assembled  and  submitted  to  environmental  testing: 
thermal  shock,  vibration  and  mechanical  shock.   Engineering 
model  design  units  were  provided  with  microwafers  with 
suitably  shorted  terminattons  which  permit  weld  resistance 
monitoring  during  vibratton  and  establishment  of  weld  degra- 
dation, if  any,  after  environmental  testing.   Several  ten  stage 
binary  divider  enhanced  micro-modules  wei^  assembled  vp 
to  the  hermetic  sealing  st^  and  found  to  be  operative. 
Microwafers  with  either  copper  or  nickel  electroplated  ter- 
minations were  used  extensively  for  the  assembly  of  engineer- 
ing model  design  and  functional  modules.   In  this  type  of 
pilot  production  environment  it  was  observed  that  the  yield 
with  nickel  terminated  microwafers  is  considerably  higher 
than  with  copper  plated  ones.   The  previously  assembled 
machines  were  subjected  to  operational  check-oute  to 
establish  compatibility  with  the  overall  process.   The  micro- 
wafer  stack  multtweld  machine,  as  well  as  the  can-header 
sealing  machine,  are  in  the  process  of  being  developed  and 
integrated  with  the  automatic  wire  programmer.   (Author) 


A£-«Oa  270 
OTS  Prtce  $2.00 


Dlv.    8 


Motorola,  Inc.,  Scottsdale,  Ariz. 

MINIATURE  THIN  FILM  INDUCTORS  (MOblFICATION 

NO.  2).  , 

Final  development  rept.  for  27  May  63-27  llBy  64, 

by  F.  R.  Gleason.   30  Jun  64.  78p  WF4003  I  > 

Contract  NOb8r85397.  ProJ.  SR00803.  Task  9636 

Unclaseified  report 

Descrtptors:  (•Miniature  electronic  equi|«ient,  (Colls), 
(•Colls,  Metal  films).  Films,  Gold.  Encapsulation,  Fprrites. 
Nickel  alloys.  Zinc  alloys.  Cobalt  alloys.  Inductance.  Sprays. 
Chlortdes,  Vapor  plating.  Evaporation,  Eltctrodepodltion. 

The  report  describes  a  program  directed  toward  the 
development  of  techniques  for  fabricating  miniature  thin-film 
inductors.    The  basic  device  consiste  of  a  flat  spiral  conduct- 
ing path  deposited  on  a  bulk  ferrite  substrate  and  encapsulated 
with  a  ferrite  film  deposit.   The  goal  of  the  program  was  to 
fabricate  these  Inductances  in  a  range  from  38  to  1000  micro- 
henries with  a  Q-value  of  100  measured  at  1  Mc.   The 
technique  for  depositing  the  ferrite  film  by  the  spray  hydrolysis 
of  a  chloride  solution  is  described.    The  spiral  coils  were 
made  from  gold  and  deposited  by  a  combination  of  vacuum 
evaporation  and  electrodeposition  techniques.   1^  maximum 
air  core  coll  inductance  obUlned  in  an  area  (J. 3  inch  square 
was  1.8  microhenries.    The  largest  inductance  value  obtained 
for  a  single  encapsulated  coll  was  54  microhenries  with  a 
Q-value  of  6  at  1  Mc.    (Author) 


AD-e02  284  Dlv.   8 

OTS  Price  $0.75 

Chatham  Electronics  Dlv.,  Tung-Sol  Electric,  Inc.. 
Livingston.  N.  J.  * 

PRODUCTION  ENGINEERING  MEASURE  FOR  TYPE 
7890  SUPER  POWER  HYDROGEN  THYRATRON 
Quarterly  progress  rept.  no.  8,  8  Dec  63-7  MarM, 
by  C.  L.  Shackelford.    7  Mar  64,  28p 
Contract  DA36  0398c85984 

Unclassified  report 

Descriptors:  (*Thyratrons .  Manufacturing  methods) 
Hydrogen.  Life  expectancy.  Electron  tube  parts.  Coolin*. 
Performance  (Engineering),  Radiofrequency  power. 
Design* 

The  loss  of  two  tubes  by  failure  of  a  reservoir  heater  led 
JL*.^'*'*'^*'  assembly  which  is  an  improvement  over 
the  previous  one.   The  cooling  provisions  for  the  grids  are 
adequate  for  rated  conditions  but  are  marginal  at  the  test 
conditions.   Operation  (2)  life  test  was  passed  successfuUy. 
Vertical  spacing  greater  than  desirable  did  not  cause  n-id 
firiijg  characteristics  to  go  beyond  specification  limltsT 
(Author) 


SI 


Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


AO-602  285 
OTS  Price  $1.25 


Div.    8 


Tbermo  Electron  Engineering  Corp..  Waltham,  Mass. 

THERMIONIC  CONVERTER  LIFE  AND  REPEATABILITY 

INVESTIGATION. 

^arterly  progress  rept.  no.  2,  1  Apr-30  Jun  64, 

l^  C.  Z.  Kamlen.    30  Jun  64.  48p   TE  4-65 

Contract  AF33  615  1348,  Pro].  8173,  Task  817305  30 

Unclassified  report 

Descriptors:  (*Thermionic  converters.  Life  expectancy). 
Vacuum  apparatus,  Tests,  Test  equipment  (Electronics), 
Cesium,  Temperature,  Voltage,  Cooling,  Electrodes, 
Experimental  data.  Electron  guns. 

Efforts  Included  the  fabrication  and  test  of  two  Series  400 
thermionic  converters  and  the  fabrication  of  two  additional 
converters.   The  testing  of  converter  prototype  401-P-l 
yielded  an  output  of  13  watts  at  0.7  volt  (6.5  watts/sq.  cm.). 
The  results  of  repairable  converter  prototype  402-R-l  are 
ao  watts  at  0.7  volt  (15watts/3q.  cm.).   The  gas  sampling 
nit  was  completed  and  checked  out.   The  first  four  life-test 
setups  was  completed,  and  the  description  od  the  unit  is 
presented.    (Author) 


AD-602  286  Div.    8 

OTS  Price  $3.00 

Microwave  Lab.,  Stanford  Univ..  Calif. 
ON  THE  ANALYSIS  AND  SUPPRESSION  OF  OSCILLA- 
TIONS IN  HIGH- POWER  TRAVELING- WAVE  TUBES. 
Jun  64,  194p 

Contract  AF30  C02  2575.  Pro].  5573,  Task  557303 
RADC  TDR64  172 

Unclassified  report 

Descriptors:    (*Traveling  wave  tubes.  Stability), 
(•Microwave  equipment.  Traveling  wave  tubes).  Gain. 
Bandwidth,  Theory,  Backward-wave  oscillators,  Amplifiers, 
Waveguides,  Frequency,  Voltage,  Circuits,  Integral 
equations.  Differential  equations.  Electron  beams. 
Coupling  circuits.  Propagation.  Resonance,  Cavity  reson- 
ators. Oscillation. 

The  primary  purpose  of  this  study  was  to  examine  the 
question  of  stability  in  high-power  TWT's,  both  as  to  the 
concepts  and  the  theoretical  description  of  the  possible 
types  of  instabilities  (oscillations)  that  can  occur  and  as 
to  the  possible  schemes  for  making  the  tube  stable  (oscil- 
lation suppression  schemes).   The  questions  of  gain, 
bandwidth,  and  efficiency  were  only  considered  peripherally 
in  connection  with  the  evaluation  of  certain  oscillation 
suppression  schemes. 


S2 


9.    FLUID  MECHANICS 


AD-601  730  DiT.   9,  25 

OTS  Price  $0.50 


Cornell  Univ..  Itfaaoa.  N.  Y.  Graduate  School  of  Aerospao* 

Engineering. 

FINAL  Re:Pf)Hr  '..vmtOSPACB  BNGINEERINQ:  GAS 

DYNAMICS). 

Rapt,  for  1  May  62-30  Apr  64, 

by  W.  R.  Sears.    15  Jun  64,  3p 

Grant  AF  AFOSR62  201 

AFOSR64  1138 

Unclassified  report 

Descriptors:   (*MagnetohydrodynamlcB,  Gaa  flow),  (♦Super- 
aerodynamics,  Gas  flow).  Gases,  High-temperature  research, 
Plasma  physics.  Fluid  flow,  Chemical  reactions,  Reviews, 
Bibllograpales. 

Summaries  are  given  of  researches  In  the  following  fields: 
magneto-dynamics  of  high-temperature  gases;  gasdynamlcs 
of  real  and  chemically  reacting  gases:  and  dynamics 
of  rarefied  gases.   A  bibliography  is  given  of  the  15  publlcs- 
tloos  generated  under  this  grant. 


FLUID  MECHANICS  -  Division  9 


Descriptors:  (^Laminar  boundary  layer.  Stability), 
(♦Numerical  methods  and  proce(^es.  Fluid  mechanics), 
IncoR4>ressible  flow.  FMd  flow.  Shear  stresses.  Boundary 
layer  transition.  Boundary  layer  control.  Surface  area. 
Solids,  Jets,  Wake,  Boundary  value  problems,  Reynolds 
number,  Fluid  dynamic  pnqperties,  Nimierical  analysis. 

A  numerical  technique  has  been  developed  for  the  solution 
of  the  Orr-Somerfeld  equation  for  a  boundary  layer  flowing 
over  a  general  class  of  compliant  boundaries.  Saii4>le 
calculations  are  worked  out  in  detail  for  several  types  at 
models  of  compliant  boundaries.  It  is  shown  that  a  compliant 
boundary  can  have  a  significant  influence  on  the  stability  of 
the  lam^iar  boundary  layer,  both  by  delaying  the  appearance  of 
unstable  disturbances  until  hitter  values  of  the  Reynolds 
number  and  by  reducing  the  total  spatial  ampliflcaUon  of  any 
frequency  band.   The  methods  are  described  in  detail,  including 
an  outline  of  a  technique  to  reduce  the  parasitic  errors  that 
occur  in  the  numerical  integration  of  certain  types  of 
differential  equations. 
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LAMINAR  BOUNDARY  LAYER. 

by  L.  G.  Loitsyanskli.  7  May  64,  573p 

FTD  TT63  749,  TT  64  19166 


K^ 


Contents:  The  Prandtl  equations  and  the  siro|)lest  cases 
ol  their  exact  solution;  Exact  solutions  for  the  Prandtl 
equations  for  certain  classes  of  problems;  Approximate  one 
parameter  methods;  The  plane  nonsteady  boundary  layer; 
Nonflat  two-dimensional  boundary  layers;  Three-dimensional 
axlsymmetrlc  boundary  layers;  ^me  problems  in  the  theory 
of  a  three-dimensional  boundary  layer;  The  boundary  layer 
in  a  homogeneous  or  heterogeneous  gas  at  high  velocities; 
Thermal  and  diffusion  boundary  layers  in  an  incompressible 
fluid;  The  laminar  boundary  layer  on  a  plate  In  a  longitudinal 
gas  stream;  Boundary  layer  with  constant  pressure;  and 
The  boundary  layer  in  the  case  of  a  given  distribution  of 
pressures  at  the  outside  edge. 


AD-601  779  Div.  9 

OTS  Price  $2.25 

Aeroelastlc  and  Structures  Research  Lab.,  hkass.  Inst,  at 

Tech.,  Cambridge. 

THE  STABILITY  OF  LAMINAR  INCOMPREBSIBLE 

BOUNDARY  LAYERS  IN  THE  PRESENCE  OF  COMPLIANT 

BOUNDARIES, 

by  Richard  E.  Kaplan.   Jun  64,  89p   ASRL  IJEIU  1 

Contract  Nonrl841  89.  Pro].  RR009  01  01 


Unclassified  report 
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AD-601  804 
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Div.   9,  12 


Jnolasslfied  report 


Unedited  rough  draft  trans,  of  mono.  Laminivnyl 
Pogranichnyl  Sloi,  Moscow,  1962.  479p. 

Descriptors:  (♦Laminar  boundary  layer.  Theory),  (♦Incom- 
pressible flow.  Boundary  layer).  Gas  flow,  Three-dimen- 
sional flow.  Hypersonic  flow.  Supersonic  flow.  Motion. 
Mathematical  analysis.   Shook  waves.  Conical  nozzles. 
Fluid  flow.  Pressure. 


Grumman  Aircraft  Engineering  Corp.,  Betl4>age,  N.  Y. 
PRESSURE  AND  HEAT  TRANSFER  MEASUREMENTS 
FOR  MACH  8  FLOWS  OVER  A  BLUNT  PYRAMIDAL 
CONFIGURATION  WITH  AERODYNAMIC  CONTROLS. 
PART  ni:    HEAT  TRANSFER  DATA  FOR  DELTA  WING 
SURFACE. 

by  Louis  G.  Kaufman,  n.    May  64,    127p 
Contract  AF33  616  8130,  Pro].  8219,  Task  821902 
FDL  TDR64  2P3 

Unclassified  report 

Descriptors:  (♦Heat  transfer,  Delta  wings).  (♦Aero- 
dynamic configurations,  Aerodynamic  characteristics). 
Boost-glide  vehicles.  Re-entry  vehicles.  Aerodynamic 
heating.  Hypersonic  flow.  Angle  of  attack.  Flaps,  Aero- 
d]mamlc  control  surfaces.  Trailing  control  surfaces. 
Canard  configuration.  Models  (Simulations),  Hypersonic 
wind  tunnels.  Blunt  bodies. 

The  report  presents  heat  transfer  data  obtained  in  the 
AEDC  50- inch  Mach  8  tunnel  on  the  lower  suriace  of  a 
blunt  pyramidal  configuration  having  remotely  controlled 
trailing  edge  flaps. 


AD-601  805 
OTS  Price  $3.00 


Div.  9,  12 


Gruman  Aircraft  Engineering  Corp.,  Betfapage,  N.  Y. 
PRESSURE  MEASUREMENTS  FOR  MACH  8  FLOWS  OVER 
EXPANSION  CORNERS  AND  RAMPS  ON  AN  INTERNALLY 
COOLED  MODEL.    PART  IE.    FLOWS  OVER  FULL  SPAN 
RAMPS  MOUNTED  ON  A  FLAT  PLATE, 
by  Louis  G.  Kaufman,  IL  May  64,  159p 
Contract  AF33  616  8130,  Pro].  8219,  Task  821902 
RTD  TDR63  4044P3 

Unclassified  report 

Descriptors:  (♦Aerodynamic  control  surfaces,  Hypersonic 
flow).  (♦Flat  plate  models.  Aerodynamic  characteristies). 
Trailing  control  suriaces.  Aerodynamic  heating.  Cooling, 
Reynolds  number.  Angle  of  attack.  Hypersonic  wind  tunnels, 
Sirface  temperatures.  Re-entry  vehicles.  Boost-glide 
vitfiloles. 

The  report  presents  data  obtained  on  the  upper,  flat  plate, 
Buxtace  of  the  model  and  on  the  face  of  a  25%  chord,  full  span, 
ramp  mounted  on  the  trailing  edge  of  the  flat  plate.   Data  were 
obtained  for  three  ramp  angles,  both  with  and  without  internal 
cooling  of  the  flat  plate  surface,  for  model  angles  of  atta<dc 
from  -43  to  +10  df^ees  for  free  stream  Reynolds  numbers 
per  foot  of  1.1.  2.2  and  3.3  million. 
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Vidya  Div..  Itek  Corp.,  Palo  Alto.  Calif. 

THEORETICAL  AERODYNAMICS  OF  FLEXIBLE  WINGS 

AT  LOW  SPEEDS:   U  -  TWO-LOBED  PARA  WINGS. 

by  Jack  N.  Nielsen,  Richard  Barakat,  Frederick  K.  Goodwin 

and  Morton  Rudln.  1  May  64.  75p  Vidya  133 

Contract  Nonr3728  00.  Pro].  9064 

Unclassified  report 

Descriptors:   (*Parawings,  Aerodynamic  characteristics). 
(* Wings,  Flexible  structures).  Subsonic  characteristics. 
Slender  bodies,  Aerodynamic  ccmflgurations,  Aerod/iamlc 
loading.  Lift,  Angle  of  attack.  Data,  Tables,  Graphics, 
Equations,  Numerical  analysis. 

On  the  basis  of  slender-body  wing  theory,  ttie  geometric  and 
aerodynami::  characteristics  of  two-lobed  parawings  are 
completely  determined.   Such  wings  have  a  vertical  plane  of 
symmetry  and  possess  a  cusp  at  the  root  chord  at  the  same 
elevation  as  the  leading  edges.    By  superposing  the  two-lobed 
solutions  with  previously  determined  one-lobed  solutions,  it 
is  possible  to  determine  the  properties  of  parawings  in  which 
the  root  chord  (keel)  is  not  at  the  same  elevation  as  the 
leading  edges.    As  examples  of  such  parawings,  the  family  of 
p  ir  I  v:  :^  with  no  leading-edge  singularity  is  determined  and 
the  effectiveness  of  changes  of  keel  Incidence  for  the  produc- 
tion of  lift  is  calculated.   Tabular  data  for  use  in  aerodynamic 
design  are  presented  together  with  several  calculative 
examples.  (Author) 


AD-601  908 
OTS  Price  $1.50 


Div.    9 


Hydronautics,  Inc.,  Laurel,  Md. 

NON-STEADY  HYDRODYNAMIC  CHARACTERISTICS  OF  A 

SUPERCAVTTATING  HYDROFOIL  UNDER  A  FREE  SURFACE, 

by  C.  C.  Hsu.   Apr  64,  52p   Hydro  TR463  2 

Contract  NObs90224.  Proj.  SS600  000,   Task  1701 

Unclassified  report 

Descriptors:  (*Hydrofoils .  Fluid  dynamic  properties). 
Cavitation,  Oscillation,  Pitch  (Motion),  Lift,  Moments, 
Flutter,  Equatii:-,  Numerical  analysis,  Data,  Graphics. 

The  present  report  is  a  sequel  to  an  earlier  report 
(AD-601  100).   The  principal  interest  here  is  to  clarify,  both 
qualitatively  and  quantitatively,  the  influence  of  a  free-surface 
on  the  non-steady  two-dimensional  hydr<xlynamic  charac- 
teristics of  supercavitating  hydrofoils.    Heaving,  pitching, 
and  flapping  motions  are  considered.   It  is  found  that,  in 
general,  tbe  added  mass  forces  and  moments  depend  only 
slightly  on  the  submergence  depthchord  ratio  of  the  hydrofoil. 
However,  the  other  non-steady  forces  and  moments  vary 
appreciably  with  the  depth  of  submersion.    At  a  depth-chord 
ratio  of  unity  (typical  value)  the  non-steady  characteristics  are 
not  well  approximated  by  either  the  deeply  submerged  or  sur- 
faced hydrofoil  results.    The  prediction  of  hydrofoil  flutter  or 
of  transient  foil  or  flap  response  will  thus  depend  very  much 
on  the  hydrofoil  submergence.    Detailed  numerical  results  for 
unsteady  response .  based  on  digital  machine  calculation. 
are  given.    (Author) 
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Aerospace  Corp..  Los  Angeles.  Calif. 

EXTENSION  OF  BELOTSERKOVSKH'S  DIRECT  METHOD 

TO  REACTING  GAS  IN  THERMODYNAMIC  EQUILIBRIUM, 

by  S.  T.  Chu.    18  May  64,  55p  TDR-269  4560  10  3 

Contract  AF04  695  269 

SSD  TDR64  81 

Unclassified  report 

Descriptors:  (*TwD-dimensioDal  flow.  Thermodynamics), 
(*Gas  flow.  Thermodynamics),  (^Chemical  equilibrium. 
Gas  flow).  Shock  waves.  Differential  equations.  Blunt  bodies. 
Ellipsoids,  Spheres,  Supersonic  flow,  Hypersonic  flow. 
Chemical  reactions. 


Belotseikovskii's  integral  method  of  analyzing  the  flow 
field  behind  the  curved  shock  about  a  blunt  body  is  extended  to 
cover  cases  of  (1)  arbitrary  blunt  body  in  two-dimensional 
or  axisymmetric  flow,  and  (2)  real  gas  in  thermodynamic 
equilibrium.    Detailed  derivation  Is  given  for  the  simple  case 
of  linear  interpolation.    Extension  to  third  order  interpolation 
is  also  treated  with  a  different  but  simpler  scheme  in  that  the 
shock  layer  is  not  subdivided  Into  strips  as  in  the  original 
work  of  Belotserkovskii.   The  resulting  differential  system 
for  the  high  order  analysis  consists  of  only  three  total 
differential  equations,  two  of  which  are  of  the  second  order. 
Numerical  results  are  presented  on  Qie  basis  of  the  first 
order  theory  for  flow  field  about  spherical  and  ellipsoidal 
noses.   Shock  detachment  distances  obtained  for  the 
spherical  nose  are  consistent  with  those  obtained  by  using  the 
Gravalos  method.   Significant  differences  exist  between  the 
results  of  real  gas  and  those  of  perfect  gas  analyses. 
(Authoi) 
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OTS  Prl6e  $0.75 


Div.   9.  30 


University  of  Southern  California,  Loe  Angeles. 
Engineering  Center. 

SUPERSONIC  WIND  TUNNEL  INVESTIGATION  OF  THE 
TURBULENT  BOUNDARY  LAYER  ON  AXIALLY  SYM- 
METRIC BODIES, 
by  Thotnas  H.  Keesee.    27  Mar  63.   23p   USCEC  65  52 

Unclassified  report 

Descriptors:  (•Turbulent  boundary  layer.  Axially 
symmetric  flow),  (•Supersonic  wind  tunnels,  turbulent 
boundary  layer).  Asymmetric  bodies.  Wind  tunnel  models. 
Heat  transfer.  Surface  area.  Friction,  Pressure.  Data 
processing  systems.  Aerodynamics,  Equations,  Mechanloml 
drawings. 

This  report  describes  a  supersonic  wind  tunnel  investi- 
gation of  the  turbulent  boundary  layer  on  three  axially  sym- 
metric bodies  at  freestream  Mach  numbers  of  1.61,  2.58, 
3.30,  and  4.50.   Steady  state  temperature  and  pressure 
measurements  were  made  In  the  boundary  layers  and  on  the 
surfaces  of  bodies  that  featured  convex,  concave,  and  blunt- 
oonvex-shouldered  geometries,  and  transient  temperature 
measurements  were  made  on  the  surface  of  a  convex-shoul- 
dered model  that  had  been  cooled  with  liquid  nitrogen. 
Skin-friction  measurements  were  also  made  with  a  floatii^- 
element  balance.   Descriptions  of  the  models,  instrumenta- 
tion and  test  program,  and  a  discussion  of  the  difficulties 
encountered  In  making  some  of  the  measurements  are 
presented.    (Author) 
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Aerospace  Corp.,  Los  Angeles.  Calif. 

EXPERIMENTAL  INVESTIGATION  OF  THE  STABILITY 

OF  INTERNALLY  PRESSURIZED  CONICAL  SHELLS  UNDER 

TORSION. 

by  V.  L  Welngarten.   8  Jun  64,   5Sp  TDR-269  4560  40  1 

Contract  AF04  695  269 

SSD  TDR64  14 

UBclasslfled  report 

Descriptors:  (•Conical  bodies.  StaMllty),  Materials. 
Polyester  plasUcs.  Deformation.  Loading  (Mechanics), 
Shear  stresses.  Elasticity,  Numerical  analysis.  Test 
methods.  Tests,  Experimental  data.  Tables,  Graphics. 

From  an  analysis  at  the  buckling  of  conical  aheUs  under 
external  pressure,  torsion,  and  axial  compression,  numer- 
ical values  are  obtained  ct  the  critical  torsional  loads  of 
selected  internally  pressurized  conical  shells.   These  raluae 
are  compared  with  experimental  results.   No  simple  expres- 
sion for  the  Interaction  curve  between  torsion  and  internal 
pressure  was  found  for  conical  shells.    (Author) 
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OTS  Price  $0.75 


Brown  Univ.,  Providence,  R.  L   Div.  cf  Applied  Mathematics. 

ONSET  OF  CONATBCTION  IN  A  RAPIDLY  R<yrATING  FLUID 

SPHERE. 

Technical  rept.  no.  57, 

by  F.  E.  BUshopp  and  P.  P.  NiUer.  Jun  64. 

Contract  Nonr562  07.  Pro].  NRC82  179 


.u» 


yoclasslfied  report 

i 
Deacriptora:   (•Convection.  HydrodynamlcM),  Rotation, 
Spheres.  Liquids.  Thermodynamics.  Gravtty,  Stability, 
Coriolis  effect.  Boundary  layer.  Configuration,  Ecftations, 
Numerical  analysis. 

The  nature  of  the  constraint  imposed  by  rapid  rotation  on 
oonvective  motions  at  their  onset  in  a  plane  Ucpiid  layer  can 
be  found  out  from  an  exact  solution  of  the  pTOblem.   Here  we 
use  the  physical  insight  derived  from  the  simpler  problem  to 
formulate  an  asymptotic  approximation  to  the  ec^tations  govern- 
ing the  analogous  problem  in  a  sphere.   The  solutions  we 
obtain  for  the  asymptotic  equations  provide  an  asymptotic 
approximation  of  the  dependence  of  the  critloal  Rayleigh 
number  for  the  onset  of  convection  on  the  Taylor  number. 
(Author) 
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Harry  Diamond  Labe.,  Washington.  D.  C. 

PROCEEDINGS  OF  THE  FLUID  AMPUFICATION 

SYMPOSIUM.  VOLUME  L  SPONSORED  BY  THE  HARRY 

DIAMOND  LABORATORIES,  26-28  MAY  }J(M. 

May  64.  39  5p 

AD  601  499  j 

I  Unclassified  report 

Descriptors:  (•Amplifiers.  Symposia),  (•Bydraulic 
systems.  Symposia),  (*Llquid  jets.  AmplilVers),  (*Symposla, 
Hydraulic  systems),  Fluid  flow.  Turbulence.  Computer  logic. 
Jet  mixing  flow.  Two-dimensional  flow.  Shock  waves.  Noise, 
Resonators,  Hydrodynamics,  Pneumatic  stystems.  Filters 
(Fluid).  Gain. 

Conteots:  Visoous  dissipation  of  energy  in  ffee  turbulent 
flows  occurring  in  fluid  amplifier  operation:  Curved  turbulent 
mixing  important  in  fluid  amplifiers  and  fluid  logic  devices; 
Interacting  underexpanded  Jet  flows;  ^reading  rates  of 
oompressible  two-dimensional  reattaching  Jets;  Interkotion  of 
oblique  shocks  and  expansion  waves  with  a  jet  boundary 
mixing  zone;  Separated  flow  in  curved  channels;  Jet  interaction 
noise;  Deflection  and  relative  flow  of  three  kiter',u>tlng  jets; 
Noise  reduction  by  )et-edge  and  resonator  oo«4>ling:  Hydro- 
dynamic  study  of  the  free- Jet  class  of  fluid»}et  anq>lifiers; 
Wall  reattachment  device  with  pulsed  ountwJ  flow;  Limitations 
of  pure  fluid  elements;  Stability  of  fluid  systems;  Low-pass 
filters  for  pneumatic  amplifiers;  Acoustic  control  of  pneumatic 
digital  amplifiers;  Basic  requirements  for  an  analytical 
approach  to  pure  fluid  control  systems;  Response  of  a  bistable 
fluid  amplifier  to  a  step  input;  Effect  of  geometric  changes 
i4>on  the  switching  point  in  a  model  bi-stable  fluid  amplifier; 
Flow  field  characteristics  in  a  model  bi-stable  fluid  amplifier; 
High  gain  proportional  fluid  state  flow  amplifier. 
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Harry  Diamond  Labs.,  Washington,  D.  C. 
PROCEEDINGS  OF  THE  FLUID  AMPUFIOATION 
SYMPOSIUM.  VOLUME  H.    SPONSORED  BY  THE  HARRY 
DIAMOND  LABORATORIES,  26-28  MAY  1964. 
May  64,  48Sp 
AD  601  500 

UBclassifled  report 
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Descriptors:  (•Amplifiers,  Symposia),  (•Hydraulic 
systems.  Symposia),  (*Liquid  Jets,  Amplifiers),  (•Synqwsia, 
Hydraulic  systems).  Modulators,  Valves,  Conj^l  systems. 
Computer  logic,  Pneumatic  systems,  Turbin^.  Analog 
systems.  Coding.  Steam  turbines,  ^pieed  regulators.  Hydro- 
foils, Timing  devices. 

i 

Contents:   Impact  modulator;  direct  and  transverse  in4>act; 
Control  characteristics  of  vortex  valves;  Proportional  vortex 
fluid  amplifier;  Vortex  fluid  throttle;  Counter-vortex  oscillators; 
Application  techniques  for  proportional  pure  fluid  amplifiers; 
SU^c  design  of  pneumatic  logic  circuits;  Application  of  pure 
fluid  logic  to  on-off  control  systems;  Analysis  of  fluid  ampli- 
fier design;  Turbulence  amplifier  in  control  systems;  Multipl*- 
bsll  pneumatic  amplifiers;  Staging  of  pressure  proportional 
amplifiers;  Proportional  fluid  amplifier  for  multi-stage 
operation;  Analog  computation  with  fluids;  Fluid  encoding 
system;  Fluid  antplifier  steam  turbine  speed  control;  Appli- 
cations of  pure  fluid  techniques  to  a  speed  control;  Pure 
fluid  hydrofoil  control  system;  Experimental  development  of 
a  hot  gas  valve;  Two  pure  fluid  timers. 
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Harry  Diamond  Labs..  Washington,  D.  C. 
PROCEEDINGS  OF  THE  FLUID  AMPLIFICATION 
SYMPOSIUM,  VOLUME  m,  SPONSORED  BY  THE  HARRY 
DIAMOND  LABORATORIES,  28-28  MAY  1964. 
May  64.   213p 
AD  601  501 

Unclassified  report 

Descriptors:   (•Amplifiers.  Symposia),  (•Hydraulic 
systems.  Symposia),  (*Uquid  Jets,  Amplifiers), 
(•Symposia,  Hydraulic  systems).  Oscillators,  Pneumatic 
systems.  Nozzles,  Gain,  Turbines,  Bibliographies. 

Contents:  Transient  behavior  of  bistable  fluid  elements; 
Sonic  oscillator;  Interconnection  of  fluid  amplification  ele- 
ments; Staging  of  closed  porportlonal  fluid  amplifiers; 
Angular  velocity  regulation  with  a  fluid  Interaction  system; 
Fluid  amplification  technology  bibliography. 
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Institute  of  Engineering  Research,  Univ.  of 

California,  Berkeley. 

THE  STABILITY  OF  VISCOUS  FLOW  BETWEEN 

ROTATING  CYLINDERS  IN  THE  PRESENCE  OF  RADIAL 

TEMPERATURE  GRADIENT. 

by  Paul  Ueber  and  Lionel  Rintel.   Nov  62,  3Sp 

MD-63-5 

Contract  Nonr222  67 

Unclassified  report 

Descriptors:   (*Fluid  flow,  Stabtllty),  (*Cylindrical 
bodies,  Transport  properties),  (•Differential  equations. 
Perturbation  theory),  Temperature,  Viscosity,  Convec- 
tion, Coriolis  effect.  Centrifugal  fields,  Heat  transfer. 
Numerical  analysis.  Fluid  mechanics. 

The  differential  equations  for  small  perturbations  of  the 
basic  viscous  and  heat  flows  In  the  problem  Indicated  are 
derived,  and  the  critical  conditions  are  obtained  for  a  number 
of  cases,  each  treated  in  a  separate  section.   The  results 
obtained  elucidate  the  physical  equivalence  of  the  viscous 
and  thermal  causes  of  instability  and  establish  the  effect  of 
their  interaction  on  instability  in  terms  of  an  interaction 
parameter.   It  is  thus  found  that  transitions,  which  can  be 
individually  produced  by  separately  applying  velocity  or 
temperature  gradients,  are  strongly  conditioned  by  the  inter- 
action of  these  gradients  when  ^>plied  simultaneously.   (Author) 
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David  Taylor  Model  Basin,  Washington,  D.  C. 

AN  EXPERIMENTAL  INVESTIGATION  OF  THE  RELATION 

BETWEEN  SKIN  FRICTION  AND  HEAT  TRANSFER  ON  THE 

SURFACE  OF  A  SPHERE  AT  SUPERSONIC  SPEEDS. 

PART  L    PRESSURE  DISTRIBUTION  AND  BOUNDARY 

LAYER  MEASURE B4ENTS  ON  A  SPHERE. 

by  Richard  M.  Hartley.  Ernest  E.  Harley,  and 

Michael  J.  Malla,  Jr.   May  64,  37p 

DTMB  Aero-1054 

Unclassified  report 

Descriptors:   (^Spheres.  Supersonic  characteristics), 
(•Supersonic  characteristics,  Spheres),  Boundary  layer. 
Measurement,  Barometric  pressure.  Distribution,  Heat 
transfer.  Drag,  Balances,  Design.  Aerodynamic  heating. 

&>  order  to  design  a  balance  mechanism  capable  of  measur- 
ing the  sktn-frictlon  drag  on  a  small  surface  element  of  a 
spbare  subjected  to  supersonic  flow,  It  was  necessary  to 
determine  the  order  of  magnitude  of  the  skln-frictlon  and 
pressure  loads  on  such  an  element.   To  this  end,  wind  tunnel 
tests  were  conducted,  principally  at  a  Mach  number  of  2.86, 
on  a  a-inch-diameter  sphere  (and  hemisphere)  to  measure  the 
boundary-layer  characteristics  at  one  point  and  to  determine 
the  pressure  distribution.   From  these  measxirements,  ap- 
proxlmate  maximum  steady- state  friction  and  pressure 
loads  were  determined  which  will  be  used  as  starting  points 
for  the  design  of  a  skln-frictlon  balance.    (Author) 
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Aero^ace  Corp.,  San  Bernardino,  Calif. 

AIR  IONIZATION  IN  THE  HYPERSONIC  LAMINAR  WMCE 

OF  SHARP  CONES, 

by  F.  L.  Fernandez  and  E.  S.  Levinsky. 

10  Jun  64.  15p    TDR-269  S4811  20  1 

Contract  AF04  695  269 

BSD  TDR64  81 

Unclassified  report 

Descriptors:   (•Hypersonic  flow.  Gas  ionization),  (*Gas 
ionization.  Hypersonic  flow).  Air,  laminar  flow.  Wake, 
Slender  bo(Mes,  Conical  bodies.  Scale.  Boundary  layer, 
Enthalpy,  Reentry  vehicles. 

A  simplified  analysis  is  proposed  for  determining  peak 
Ionization  in  the  hypersonic  laminar  wake  of  slender  cones, 
and  the  results  are  compared  with  more  exact  theories. 
Scaling  laws  for  the  effect  of  body  size,  shape  and  altitude  on 
laminar  wake  electron  production  are  given.   Comparisons 
with  boundary  layer  electron  production  rates  are  made  for  the 
case  where  peak  wake  and  boundary  layer  enthalpies  are  equal 
and  binary  scaling  is  found  to  hold  in  the  laminar  wake. 
(Autbor) 


AD-602  200 
OTS  Price  $1.25 


Div.  9 


Army  Natidi  Labe.,  Mass. 

SOME  EFFECTS  OF  JET -COMPRESSOR  GEOMETRY  ON 

EFFICIENCY:   COMPRESSION-RATIO  CURVES  WITH  TWO 

MAXIMA. 

Technical  rept., 

by  Ronald  A.  Segars  and  Harold  J.  Hoge.  Jun  64.  4^ 

Pro].  lAO  10501B010 

ANL  PRIO 

Unclassified  report 

Descriptors:     (•Mixed-flow  compressors.  Geometric 
forms),  (•Gas  flow.  Compressible  flow).  Jet  mixing  flow. 
Fluid  flow.  Compressive  properties.  Fluid  dynamic  proper- 
ties, Siq>ersonlc  flow.  Momentum.  Jet  pumps.  Effectiveness, 
Gases,  Helium.  Air,  Refrigerants,  Halocarbons. 


Measurements  were  made  with  a  new  Jet  compressor  ot 
different  geometry,  and  were  compared  with  previous  results. 
Efficiencies,  compression  ratios,  and  other  data  are  presented 
for  5  systems  of  gases  (He:  Freon-113,  HeK:02,  air:  Freon- 
12,  air:  air,  and  Freon-12:  air).   Calculations  of  momentum- 
flux  balance  within  the  mixing  tube  were  made,  and  various 
results  presented  in  a  previous  report  are  confirmed.    Frlc- 
tional  losses  in  the  mixing  tube  are  shown  for  two  different 
apparatuses,  under  several  different  operating  conditions. 
The  existence  of  two  maxima  in  many  of  the  curves  of  com- 
pression ratio  versus  ouUet  pressure  is  pointed  out,  and 
possible  causes  are  discussed.   A  suggested  cause  of  the 
second  maximum  is  a  rapid  reduction  shock  loss  In  the  driv- 
ing stream,  as  the  acceleration  of  this  stream  to  a  relatively 
high  supersonic  velocity  is  suppressed.  (Author) 

AD-602  201  Div.   9 

OTS  Price  $1.25 

Hydrodynamics  Lab.,  Calif.  Inst,  of  Tech..  Pasadena. 

LINEARIZED  THEORY  OF  A  TWO-DIMENSIONAL 

PLANING  FLAT  PLATE  IN  A  CHANNEL  OF  FINITE 

DEPTH-1, 

by  D.  K.  Al.  A.  J.  Acosta.  and  Z.  L.  Harrlaon. 

Apr  64.  SOp   E-110.2 

Contract  Nonr220  43 

Unclassified  report 

Descriptors^   (•Hydrofoils,  Hydrodynamics), 
(•Hydrodynamics.  Hydrofoils),  (•Planing  surfaces. 
Theory).  Ship  plates.  Two-dimensional  flow.  Thickness. 
Lift.  Cavitation,  Gravity.  Velooclty.  Perturbation  theory. 
Numerical  analysis.  Integrals,  Geometry,  Complex 
variables.  Transformations  (Mathematics). 

Linearized  free-streamline  theory  was  used  to  calculate 
the  spray-sheet  thickness  and  lift-slope  for  a  flat  plate, 
cavltatlng.  two-dimensional  hydrofoil  In  a  channel  of  finite 
depth  with  an  upper  free  surface  and  lower  boundary  partly 
free  and  partly  rigid.   Only  the  case  of  zero  cavitation  number 
was  considered.   Some  measurements  were  made  of  the 
submergence  of  a  hydrofoil  of  four  inches  chord  beneath  the 
undisturbed  free  surface  at  velocities  of  12  and  18  fL/sec. 
These  agree  with  the  trends  of  the  Uieory  but  not  with  the 
magnitudes,  the  submergence  always  being  greater  than  that 
predicted  by  the  theory.   (Author) 


AD-602  217 
OTS  Price  $1.25 


Div.   » 


56 


Wlgley  (C.)  London  (England). 

FURTHER  INVESTIGATION  OF  THE  EFFECT  OF  THE 

FLUID  VISCOSITY  ON  WAVE  RESISTANCE  USWO  A 

MODIFICATION  OF  LAURENTIEFF'S  METHOD 

by  C.  Wlgley.    May  64.  42p 

Contract  N62558  3642.  Task  062  211 

Unclassified  report 

Descriptors:  (•Ship  models.  Fluid  dynamic  properties) 
(•Fluid  flow.  Fluid  mechanics).  Hydrodynamics.  Water' 
waves.  Boundary  layer.  Parabolic  bodies.  Numerical 
analysis.  Integrals,  Mechanical  properties.  Great  Brttain. 


AD-602  232  Div.   9 

OTS  Price  $7.60 

Feltinan  Research  Labe.,  Plcatinny  Arsenal,  Dover.  N   J 

BLAST  EFFECTS  TESTS  ON  SIMPLE  mSTRUMENTED  * 

SHELLS, 

by  Lawrence  Rosendorf.    Feb  64.  76p 

PA  TM1420 

Unclassified  report 


Descriptors:   (•Hemispherical  shells.  Blast);  (*Blast, 
Hemispherical  shells),  Reentry  vehicles.  Models 
(Simulations),  Instrumentation,  Test  mettwds.  Explosion 
effects.  Loading  (Mechanics),  Pressure,  Strain 
(Mechanics),  Measurement,  Experimental  diMu 

Pressure-Time  Histories  and  Strain  Time  Histories  are 
presented  for  two  free-air  blast  over-pressures  on  combi- 
nation conical  and  cylindrical  thin  walled  shells.    (Autbor) 


AD-602  240  Div.  9.  4,  25 

OTS  Price  $2.00 

Aerospace  Coip.,^8  Angeles],  Calif. 

ON  THE  STRUCTURE  OF  A  RADIATION-RE$l 

IN  A  SIMPLE  DISSOCIATING  GAS. 

tqr  Inge  Ryhming.    15  May  64.  74p  TDR-269 

Contract  AF04  695  269 

SSD  TDR64  47 


ISTED  SHOCK 
30  20  7 


laMlfled  report 


Descriptors:     (•Hypersonic  flow.  Shock  waf^s). 
(•Shock  waves.  Hypersonic  flow).  Thermal  radiation. 
Gases,  Oxygen.  Dissociation.  Reaction  kinetics,  Thermo- 
dynamics, Field  theory,  Differential  equatioas.  Integral 
equations. 

The  structure  of  a  radiation-resisted  hypersonic  shock  in 
a  simple  dissociating  gas  is  studied  by  using  the  quasl- 
equllibrium  theory  in  obtaining  the  radiation  field.   The  con- 
tinuous absorption  coefficient  of  the  molecules  is  evaluated 
from  a  wave  mechanical  model  developed  prtviously.   The 
basic  equations  of  Uie  problem  reduce  to  a  coupled  set  of 
integral  and  differential  equations  for  the  velocity  and  the 
degree  of  dissociation.    Properties  of  the  structure  are 
found  from  a  study  of  tliese  equations  around  the  end  points 
in  a  phase  diagram.    For  quantitative  predictions,  actual 
data  for  the  reaction  rate  constant  and  the  absorption  contin- 
uum for  oxygen  are  used.    It  is  found  that  a  net  amount  of 
radiant  energy  is  transferred  from  ttie  region  immediately 
behind  the  shock  to  the  region  upstream  and  further  down- 
stream of  tlie  stiock.   This  result  is  a  consequence  of  treating 
the  gas  as  non-grey.    If  ttte  gas  is  taken  to  be  grey,  another 
flow  configuration  is  found.   The  effect  exerted  by  the  radia- 
tion on  the  flow  is  small  for  the  particular  shocks  investigated 
(slxxsk  Mach  number  less  than  twenty  in  oxygen  and  free 
stream  pressure  ranging  from  one  to  ten  mm,Hg).  (AuUior) 


FLUID  MECHANICS  -  Division  9 


AD-602  268 
OTS  Price  $8.60 


Div.  9,  27 


Brown  Engineering  Co.,  Inc..  Huntsvllle,  Ala. 

NUMERICAL  ANALYSIS  OF  PLUG  NOZZLES  BY  THE 

METHOD  OF  CHARACTERISTICS. 

Technical  note. 

by  C.  C.  Lee  and  S.  J.  Inman.   Blay  64.  96p   BrownEng  RlOl 

Contract  NAS8  5289 

Unclassified  rq;>ort 

Descriptors:  (•Plug  nozzles.  Numerical  analysis), 
(•Supersonic  flow.  Numerical  analysis).  (♦Numerical 
analysis.  Programming  (Computers)).  Nozzle  gas  flow, 
Axially  symmetric  flow.  Equations  of  state.  Partial 
differential  equations.  Continuum  mechanics.  Boundary 
value  problems.  Transonic  flow.  Performance  (Engineering). 

This  report  describes  the  theory  used  to  calculate  super- 
sonic flow  in  plug  nozzles  and  the  computer  program  based 
on  this  theory.   Flow  properties  are  calculated  by  the  method 
of  characteristics.   Sauer's  transonic  theory  is  used  to 
determine  the  starting  line  and  Korst's  technique  is  used  to 
calculate  the  base  pressure.   (Author) 


AD-602  269  Div.  9.  1 

OTS  Price  $11.00 

Vidya  Div.,  Itek  Corp..  Palo  Alto,  Calif. 

THEORETICAL  INVESTIGATION  OF  STATIC  COEFFICIENTS, 

STABILITY  DERIVATIVES,  AND  INTERFERENCE  FOR 

DUCTED  PROPELLERS. 

by  A.  R.  Kriebel.   31  Mar  64,  148p  Vidya  112 

Contract  NOw62  0129c,  Proj.  9063 

Unclassified  report 

Descriptors:  (•Shrouded  propellers.  Aerodynamic 
cliaracteristics).  Thrust,  Vertical  take-off  planes. 
Hovering.  Axially  symmetric  flow.  Ring  wings.  Aerodynamic 
loading,  StabiUty.  Angle  of  attack.  Pitch  (Motion).  Propellers 
(Aerial),  Mathematical  prediction.  Theory. 

The  force  and  moment  coefficients  at  angle  of  attack  and 
their  dynamic  pitching  derivatives  are  predicted  by  potential 
flow  analysis  for  an  isolated  ducted  propeller.   The  analysis  is 
based  iqwn  Fourier  ejqiansion  of  the  vorticlty  distribution  and 
makes  use  of  ti»e  previous  Uieoretical  results  for  ring  wings 
at  angle  of  attack  and  ducted  propellers  in  axial  flow.   The 
present  results  extend  those  derived  in  detail  in  (AD-403  146) 
for  a  short  thin  cylinder  surrounding  a  uniformly  loaded 
actuator  disk.    Although  the  actuator  disk  assumption  is 
retained,  the  effects  of  large  duct  chord-to-dlameter  ratio, 
and  the  effects  of  duct  camber,  taper,  and  thickness  are  shown 
on  the  duct  coefficients  and  their  pitching  derivatives. 
(Author) 
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Division  10  -  FUELS  AND  CX)MBUSTK)N 


10.    FUELS  AND  COMBUSTK)N 


AO-Ml  772  Div.  10,  4.  14 

OTS  Price  $1.75  f  , 

f 
National  Cash  Register  Co.,  Dayton,  Oiilo. 
A  STUDY  OF  THE  ENCAPSULATION  OF  HBH  ENEBGY 
SUBSTANCES. 

Final  rept.,  1  Apr  59-31  Dec  63. 
by  Constantlne  C.  Petropoulos.   Apr  64,  69p 
CoDtract  Nonr2848  00 

Unclassified  report 

Descriptors:    (^Liquid  rocket  propellants,  Eocapsiilatlon), 
(^Encapsulation.  Liquid  rocket  propellants),  ('Plastics. 
Conipatlblllty),  Films,  Permeability,  Hydrazine,  Polyamlde 
plastics,  Arcyllc  resins.  Polymerization  Copolymerizatlon. 

Initial  work  was  directed  towards  the  understanding  of  basic 
factors  resftonslble  for  small  molecules  permeating  poly- 
meric films.    Progress  was  made  in  this  area.   In  addition, 
research  was  conducted  in  the  area  of  encapsulation.    This 
research  Included  the  study  of  basic  mechanisms  associated 
with  encapsulation,  compatibility  of  polymers  with  potential 
liquid  fuels  (e.  g.  hydrazine),  synthesis  of  new  polymers,  and 
the  encapsulation  of  liquid  fuels  or  mcdel  compounds. 


AD-601  »b4 
OTS  Price  $2.75 


Div.  10 


Ashland  Oil  and  Refining  Co..  Ky. 

RECLAMATION  OF  JP-6  TYPE  JET  FUELS  WHICH 

BECAME  THERMALLY  UNSTABLE  DURING  STORAGE. 

Rept.  for  15  Jun  63-15  May  64. 

by  Arnold  M.  Leas.    Jun  64,    123p 

Contract  AF33  657  11097,  Proj.  3048,  Task  304801 

APL  TDR64  74 

Unclassified  report 

Descriptors:    ('Jet  engine  fuels.  Purification),  (*Fuel 
filters.  Jet  engine  fuels),  ('Fuel  contamination.  Jet  engine 
fuels).  Storage,  Degradation,  Biological  contamination. 
Fuel  additives.  Stability,  Thermal  properties.  Impurities, 
Processing,  Fungus  deterioration. 

The  thermal  stability  of  nineteen  degraded  JP-6  type  Jet 
fuels  was  improved  to  a  level  in  excess  of  the  present  MIL-J- 
25656B  specification  requirentent  by  a  filtration  treatment. 
The  improved  thermal  stability  of  these  reclaimed  fuels  was 
retained  for  more  than  six  months  of  ambient  temperature 
storage.    The  ASTM-CRC  Coker  was  used  to  measure  thermal 
stability.    The  coker  ratings  could  not  be  correlated  quantita- 
tively with  the  chemical  and  physical  analyses  because  of  the 
minute  quantity  of  the  contaminants.    However,  with  the  use  of 
filter  media  these  contaminants  were  concentrated  sufficiently 
to  show  some  degree  of  correlation  with  the  coker  ratings. 
Many  of  the  additives  present  in  these  military  fuels  as  well  as 
those  considered  as  possible  future  additives  were  moved  In 
varying  degress  by  reclamation  filtration.    The  generation  of 
static  electricity,  filter  media  life,  process  economics,  and 
design  variables  were  other  parameters  which  were  investieate- 
(Author) 


AD-602  095 
OTS  Price  $1.10 


Div.    10 


Descriptors:   (*SoUd  rocket  propellants.  Fire  safety), 
(*Flre8,  Solid  rocket  propeUants),  (*Exhaust  gases.  Combus- 
tion). Rocket  propellant  grains.  Quenching  (Inhibition),  Solid 
rocket  fuels.  Water  entry. 

Work  was  based  on  the  successful  quenches  at  propellant 
fire  at  essentially  atmospheric  pressure.   The  test  program 
Involving  10  lb.  hollow,  cylindrical  samples  of  A-3  propellant 
Is  nearly  complete.    Exhaust  gas  confinement  by  circular  ori- 
fices during  the  firing  of  these  sample  grains  both  increased 
the  burning  pressure  and  reduced  the  available  area  of  water 
entry.   Success  in  extinguishing  propellant  fire  at  elevated 
burning  pressures  led  to  the  active  preparation  of  larger 
scale  fire  tests  proposed  for  mid- 1964  at  the  Naval  Weapons 
Laboratory,  Dahlgren.  Virginia.  (Author) 


AD-602  152  Div.   10.  17 

OTS  Price  $2.00 

Phillips  Petroleum  Co.,  Bartlesvllle,  Okla. 
EFFECT  OF  JP-5  SULFUR  CONTENT  AND  SEA  WATER 
INGESTION  ON  HOT  GAS  CORROSION  OF  SUPER  ALLOYS. 
Progress  rept.  no.  3, 

by  R.  M.  Schlrmer,  H.  T.  Qulgg,  and  R.  A.  Mengelkamp. 
29  Jun  64  ,  75p    PPC  3686  64R 
Contract  NOw63  0406d 

Unclassified  report 

Descriptors:   ('Jet  miglne  fuels.  Corrosion),  (•Gas 
turbines.  Corrosion),  Heat-resistant  metals  and  alloys, 
&ilfur.  Sea  water.  Gas  turbine  blades.  Corrosion  inhibition. 
Fuel  additives.  Thermal  stresses,  Tensile  properties, 
Electroerosive  machining,  Petroleum,  Failure  (Mechanics), 
Structural  properties.  Sulfur  compounds,  Nickel  alloys. 

An  experimental  Investigation  was  conducted  to  determine 
w^iether  the  maximum  sulfur  content  of  0.4  weight  per  cent, 
currently  allowed  in  grade  JP-5  aviation  turbine  fuel,  is  a  safe 
level  for  the  protection  of  turbine  blade  alloys  used  in  high- 
performance  engines.   Specimens  of  two  nickel-base  alloys 
(Inconel  713C  and  Sierra  Metal  200)  were  exposed  to  vitiated 
air  from  the  Phillips  2-inch  oombustor  (56  air-fuel  ratio)  at 
high  temperature  (2.000  degrees  Fahrenheit),  high  pressure 
(15  atmospheres),  and  high  velocity  (500  feet  per  second) 
during  a  five-hour  cyclic  test  (55  minutes  fuel-on  and  5  minutes 
fuel-off).    A  statistically  desisted  test  program  was  used  to 
evaluate  the  effect  of  three  sulfur  concentration  levels  in  the 
fuel  (0.0002,  0.040,  and  0.40  weight  per  cent)  at  three  sea  salt 
concentration  levels  in  the  air  (zero,  1.50,  and  15.0  parte  per 
million),  and  also  any  sulfur  x  sea  salt  interaction.   The 
significance  of  test  specimen  metal  losses  and  changes  in  tea- 
sUe  properties  was  established  by  analyses  of  variance,  made 
at  a  confidence  level  of  95  per  cent.  (Author) 


AD-602  153 
OTS  Price  $2.00 


Factory  Mutual  Research  Corp.,  Norwood,  Mass. 

HIGH  SPEED  FIRE  DETECTION  AND  CONTROL  OF  FIRE 

IN  SOLID  PROPELLANT  FUEL. 

Progress  rept.  no.  7,  Phase  2,  31  Jan-30  Apr  64. 

4  May  64,  3p    FMRC  15699 

Cootract  NBy24974 

Unclassified  report 
58 


Div.    10 


Phillips  Petroleum  Co.,  Bartlesvllle,  Okla. 

MICRO  BURNER  STUDIES  OF  FLAME  RADL^TION  AS 

RELATED  TO  HYDROCARBON  STRUCTURE. 

Progress  rept.  no.  4, 

by  R.  M.  Schlrmer  and  E.  W.  Aldrloh.   May  64.  71p 

PPC  3752  64R  -*       •    -r 

Contract  NOw63  0406d 

Unclassified  report 

Descriptors:  ('Aviation  fuels,  Combustion),  ('Hydro- 
carbons, Combustion),  Alkanes.  Cycloalkanes,  Alkenes. 
AromaUc  compounds.  Naphthalenes,  Benzenes,  Styrenes. 
Molecular  structure.  Gas  turbines.  Combustion  chambers. 
Simulation.  Flames,  Brightness. 


FUELS  AND  (X>MBUSTK)N  -  Division  10 


Measurements  were  made  of  total  radiant  ebergy  from 
flames  for  a  series  of  pure  hydrocarbons,  varying  widely  in 
molecular  structure  and  boiling  point.   The  study  was  con- 
ducted using  the  Phillips  Mlcrobumer,  which  simulates 
conditions  for  combustion  existing  in  an  aircraft  gas  turbine 
engine;  i.e.,  a  high  intensity,  turbulent-diffusion  type,  com- 
bustion process.   The  Mlcrobumer  tests  did  not  cUfierentiate 
^moog  hydrocarbons  (including  all  of  the  normal-  and 
leoperatfins,  the  mono-  and  bicycloparaflins,  and  the  straight 
•ad  branch  chain  olefins)  having  hydrogen  contente  above 
about  13  weight  percent,  heats  of  combustion  above  about 
18,200.  Lumlnometer  Numbers  above  about  40,  and  ASTM 
Smoke  Points  above  about  20  mnu    At  lower  values,  the  total 
radiant  energy  Increased  rapidly  with  decrease  in  these 
properties.   The  hydrocarbons,  other  than  those  listed  above, 
were  rated  in  the  following  order  of  increasing  flame  radia- 
tion: the  cycloolefins,  tetracyclododecane,  tetralin  and  the 
alkylbenzenes,  benzene  and  styrene,  and  methylnaphthalene. 
The  resuUs  also  show  that  fuel  volatility  waf  not  a  significant 
factor  under  the  test  oondltioas.   (Author) 


AD-602  M5 
OTS  Price  $5.60 


Div.  10,  as 


Brown  Univ.,  Providence,  R.  L 

MEASUREMENTS  OF  THE  ATTENUATION  (OF  SOUND  BY 

SUSPENDED  PARTICLES, 

by  R.  A.  Dobbins  and  S.  Temkin. 

Mar  64.  54p   ABL/X115 

Contract  NOrdl6640 

Unclassilied  report 


lied: 


Tremendous  volumes  of  petroleum  (crude  oil  and  natural 
gas)  at  present  cannot  be  recovered  economically.   The 
feasibility  of  using  nuclear  explosions  for  production  stimu- 
lation therefore  has  l>een  investigated.   Data  from  under- 
ground nuclear  teste  were  reviewed,  and  the  physical  effects 
were  evaluated  for  stimulating  petroleum  production.   Calcu- 
lations of  the  effect  on  ultimate  recovery  of  increasing 
reservoir  temperature  with  nuclear  explosives  showed 
disappointingly  small  increases.   Produotloo  increases 
caused  by  fracturing  of  massive  low-permeability  reservoirs 
appear  technically  and  economically  promising.   Petroleum 
reservoirs  that  might  be  converted  from  submarginal  to 
commercial  production  are  being  located  and  evaluated  as  to 
potential  reserves  and  as  a  location  for  a  field  test.   (Autboi) 


Research  supported  by  the  Allegany  Ballistlqs  Lab., 
Hercules  Powder  Co.,  Cumberland,  Md. 

Descriptors:    (*Solid  rbcket  propellante.  Combustion), 
(•Sound,  Attenuation),  ('Aerosols,  Fuel  additives).  Rocket 
propellante.  Stability,  Particles,  Oleic  aci|:k.  Particle  size. 
Aerosol  generators.  Acoustic  impedance. 

The  addition  of  metallic  species  to  a  propellent  formulation 
frequently  resulte  in  the  suppression  of  combustion  instability. 
The  attenuation  of  acoustic  waves  by  suspended  particles  is 
one  stabilizing  influence  present,  when  such  a  modification  is 
made  to  the  propellant  compoeltlon.    The  work  is  an  experi- 
mental study  of  the  attenuation  of  acoustic  waves  by  suspended 
particles  with  emphasis  on  dlmenslonless  site  range  of 
greatest  Interest  In  the  study  of  rocket  Instability.   An  aerosol 
compoeed  of  oleic  acid  particles  of  controlled  size  and- con- 
centration Is  produced  In  a  La  Mer  generator.    Attenuation  of 
sound  by  the  aerosol  Is  measured  by  means  of  an  acoustic 
impedance  tube  similar  to  those  used  to  noessure  properltes  of 
acoustic  Insulating  materials.    Mean  particle  size  and  concen- 
tration are  measured  by  transmission  and  sampling  teste  of 
the  aerosol  In  situ.    Resulte  of  measuremente  made  to  date 
indicate  fair  agreement  with  ttieory  and  show  that  the 
efficiency  of  the  particles  as  acoustic  attenuators  decreases  at 
small  dlmenslonless  sizes.   The  date  confirm  the  existence  of 
an  optimum  particle  size  to  attenuate  sound  waves  of  a  given 
frequency.    (Author) 


AD-602  2S9  Div.   10,  4,  20 

OTS  Price  $0.75 

Bureau  of  Mines,  Washington.  D.  C. 

A  STUDY  OF  THE  FEASIBILITY  OF  USINQ  HUCLEAR 

EXPLOSIONS  TO  INCREASE  PETROLEUM  RECOVERY. 

Rept.  of  investigations, 

by  Charles  H.  Atkinson  and  Robert  T.  Johasseo.   1964,  28p 

EM  RI-6494 

Unclassified  report 

Descriptors:  ('Petroleum,  Recovery),  CMuclear  explo- 
sions. Petroleum),  Nuclear  engineering.  Production. 
EcoDomlcs.  Underground  explosions.  Feasibility  studies. 


AD-602  260 
OTS  Price  $0.75 


Div.    10,4,20 


Bureau  of  Mines ,  Washington,  D.  C. 
POTENTIAL  OF  NUCLEAR  EXPLOSIVES  FOR 
PRODUCING  HYDROCARBONS  FROM  DEPOSITS  OF 
OIL,  NATURAL  GAS,  OIL  SHALE,  AND  TAR  SANDS 
IN  THE  UNITED  STATES. 
Information  circular, 

by  J.  Wade  Watkins  and  C.  C.  Anderson.    1964.   2^ 
BM  IC-8219 

Unclassified  report 

Descriptors:    (*Nuclear  exploslcms.  Petroleum), 
'  ('Hydrocarbons,  Nuclear  explosions),  (*Ftetroleum, 
Recovery),  Liquefied  gases.  Oils,  Tar,  Sand,  Radioactivity, 
Deposite,  Economics,  Temperature,  Underground  ex- 
plosions. Feasibility  studies.  Production. 

The  appreciable  difference  between  producible  proved  re- 
serves and  ultimate  reserves  and  resources  of  hydrocarbon 
deposite  is  of  such  magnitude  that  much  petroleum,  natural 
gas,  shale  oil,  and  bitumen  will  not  be  produced  unless 
significant  technological  progress  is  made  in  production 
technique^.    The  shattering  effect  of  contained  nuclear  ex- 
plosives and,  to  a  lesser  extent,  the  heat  produced,  have  been 
considered  as  stimulative  forces  when  the  thickness,  depth, 
and  nature  of  such  deposite  permit  considering  the  use  of 
nuclear  devices.    The  technical  feasibility  of  using  nuclear 
explosives  cannot  be  evaluated  fully  at  present.   Additional 
Information  is  needed  on  the  effecte  of  pressure,  heat,  and 
radioactivity  on  the  solids  and  fluids  of  hydrocarbon  deposite, 
the  nature  and  extent  of  induced  fractures  In  different  rock 
media,  and  the  possibility  of  isolating  and  confining  or  re- 
moving'radioactive  contaminante.    Final  technical  feasibility 
can  only  be  determined  by  a  field  test.    If  technical  feasibility 
is  established,  economic  feasibility  will  depend 
upon  the  comparative  cost  of  producing  hydrocarbons  by 
nuclear  explosives  and  by  conventional  means.   R  is  probable 
that  an  economic  comparison  vrould  favor  nuclear  stimulation 
only  where  devices  of  relatively  high  yield  could  be  used 
practicably  and  safely.    (Author) 
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General  Applied  Science  Labs.,  Inc.,  Westbury,  N.  Y. 
A  SURVEY  OF  FUELS  SUITABLE  FOR  EXTERNAL 
COMBUSTION  APPLICATIONS, 
hy  W.  Chinltz.    Jun  64,    34p   GASL  TM109 
Contract  DA30  069AMC216Z,  ARPA  Order  460 

Unclassified  report 

Pro].  Defender  Research  Study. 

Descriptors:   ('Fuels,  External  combustion  engines), 
Alkynes.  Boranes,  Aluminum  compounds,  Borohydrides, 
Pjrropboric  materials.  Jet  engine  fuels.  Aviation  fuels. 
Hypersonic  flight.  Ignition,  Feasibility  studies. 
Chemical  properties. 


Division  11  -  GROUND  TRANSPORTATION  EQUIPMENT 


A  surrey  was  nuide  of  large  number  of  fuels  in  an  effort  to 
determine  the  most  suitable  for  use  in  a  specified  external 
burning  application.    The  original  list  of  27  fuels  in  five 
classes  is  reduced  to  nine  acceptable  fuels:  JP-4,  JP-5, 
acetylene,  TEA,  TMA,  TEB,  TBB.  pentaborane  and 
aluminum  borohydride.   The  latter  six  of  these  fall  into  the 
class  of  pyrt^jhoric  fuels.   Additional  limitations  tend  to 
reduce  this  list  still  further.  For  example,  under  the  flight 
conditions  of  interest,  spontaneous  ignition  of  JP-4,  JP-5 
and  acetylene  is  marginal.   At  the  lower  condition  of  cone 
surface  temperature  (135F)  the  high  spontaneous  ignition 
temperature  of  TBB  (190F)  makes  this  fuel  unacceptable. 
In  addition,  availability  of  pentaborane  and  alimiinum 
borohydride  is  extremely  restricted,  and  prices  are  very 
hi^h.   As  a  result,  for  most  missions  carried  out  in  the 
specified  ranges  of  flight  conditions ,  the  three  pyrophoric 
fuels,  TEA,  TMA,  and  TEB  appear  to  be  the  noost  satisfactory. 
(Author) 
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AO-Ml  731 
OTS  Price  f  1.75 


Ettv.  12.  27 


Rocketdyne,  Canoga  Parii,  Calif. 

PERFORMANCE  DATA  FOR  INDIVIDUAL  ^tLAS  MA- 

AND  MA-5  ENGINES. 

29  Ufy  64,  70p  Rocketdyne  R5108  3,  supenj^des  Rocket- 

(fyne  R5108  2 

Contrast  AF04  695  528 

Uncitflslfled  report 

Descriptors:     (*Gulded  missiles  (Surface  t4  surface), 
Propulsion),  (^Propulsion.  Guided  missiles  (Surface  to 
surface)),  (*Rocket  motors.  Performance  (Bngineerlng)), 
Booster  motors,  Sustainer  motors,  Vernier  rocket  motors. 
Engineering,  Data.  Tables.  Data  processing  systems.  Com- 
puters, Guided  missile  trajectories,  OptimiUation. 

This  report  updates  and  supersedes  Rocketctme  report 
R-S108-3,  dated  28  February  1964,  and  preaenU  specific 
performance  data  for  individual  MA-2  and  MA-S  booster. 


sustainer,  and  vernier  engines.   These  data 
optimize  vehicle  trajectories.  (Author) 
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Onkiance  Aerophyslcs  Lab.,  General  Dynaiucs, 

Dalngerfleld,  Tex. 

A  THIRD  mVBSTKJATION  OF  THE  POLARIB  A-3 

RB-BNTRY  SYSTEM  SEPARATION  SCHEMB,  IN  THE 

SLOWDOWN  FACnJTY,  FOR  THE  LOCKHEED  MISSILES 

AND  SPACE  COMPANY,  A  DIVISION  OF  LOCKHEED 

AIRCRAFT  CORPORATION. 

Rept.  for  1  Apr-18  July  63  and  IS  Aug-18  S0|>  63 

by  J.  T.  Jeter.  21  May  64,  4p,  OAL  671  2 

Contract  NOw63  040Sc 

Tlndlasslfled  report 


Descriptors:  (* Abstracts  reentry  vehlcl 
(♦Reentry  vehicles.  Abstracts),  Ci4>tlve  teijts.  Gas  flow. 
Exhaust  gases.  Rocket  motors  (Solid  propellant).  Pressure, 
Aerodynamic  loading.  Second  stage  motors,  Heat  shields. 
Guide  missile  components,  Perturbation  theory.  Guided 
missiles  (surface-to-Burface),  Guided  missiles  (tmderwater- 
to-surface).  Separation,  Simulation. 

This  document  contains  the  abstract  only.   The  third 
Investigation  of  the  Polaris  A-3  re-entry  system  separation 
scheme  was  conducted  from  1  April  through  18  July,  and 
from  15  August  through  18  September,  1963,   The  test  nms 
were  performed  in  the  Blowdown  Facillly  (0*11  6).   This 
test  was  performed  in  two  phases.   The  cold  flow,  or  high 
pressure  nitrogen  phase  of  the  test,  was  to  determine  the 
nature  of  the  flow  field  which  was  produced  by  ttie  bullchip  of 
rocket  exhaust  gases  across  the  second  stage  heat  shield 
and  base  region  of  the  re-entry  tx>dy  flares.   The  parameters 
affecting  non- repeatability  of  perturbing  re->entry  system 
forces  were  Investigated,  along  with  a  statistical  evaluation 
of  their  limits.    The  second  phase,  or  hot  flow  phase  of  the 
test,  was  to  determine  pressure,  forces,  and  moments  on 
the  re-entry  bodies  (with  and  without  the  re-entry  lx>dy  base 
diaphragms),  and  the  various  E-Bay  heat  shield  and  delta 
frame  areas.  Also  Investigated  were  variatUvs  of  the 
perturbation  velocities  due  to  physical  deviodons  from  the 
basic  configuration,  and  ignition  delay  of  one  or  more  of  the 
re-entry  bo<4r  ejeotloa  motors. 


GUIDED  MISSILES  -  Division  12 
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OTS  Price  $0.50 

Ordnance  Aert^hysics  Lab.,  General  Dynamics, 
Daingerfield.  Tex. 

TESTS  OF  THE  HT/IT  PIP  TERRIER  RADOMES  IN  THE 
SLOWDOWN  FACILITY,  FOR  GENERAL  DYNAM- 
ICS/POMONA. 

by  J.  T.  Jeter  and  F.  T.  Smith.    9  Jun  64,  3p  OAL  663  1 
Contract  NOw  63  0405c 

Unclassified  report 

Descriptors:  (•Abstracts,  Radomes),  (*Radomes,  Guided 
mlssUes  (Surface-to-air)),  Steel.  Ceramic  materials. 
Thermal  stresses.  Aerodynamic  heating.  Surfaces.  Aero- 
dynamic loading,  Ci^)tive  tests,  Stqiersonic  characteristics. 
Guided  missile  components. 

Document  includes  abstract  only.   Tests  of  the  HT/lT  PIP 
Terrier  radomes  for  the  Pomona  Division  of  General 
Dynamics  Corporation  were  conducted  at  the  Ordnance 
Aerophyslcs  Laboratory  in  the  Slowdown  Facility  (Cell  6) 
during  the  period  of  27  January  through  14  February  1964. 
All  radomes  tested  were  the  pointed  nose  radome  assemblies. 
None  of  the  1.35  radius  rounded  pose  radome  assemblies  were 
tested.   A  total  pressure/temperature  rake  plus  three  steel 
calibration  radomes  were  used  to  establish  test  conditions. 
Ten  ceramic-type  radome  assemblies  were  tested  at  either 
100.  110,  or  ^jproxlmately  125  percent  thermal  stress.    Some 
0*  the  assemblies  were  yawed  to  either  12  or  14  (1/2)  degrees 
angle  of  attack  during  the  run.   Each  model  was  tested  in  a 
Mach  2.44,  free-Jet  airstream.  at  approximately  sea  level 
pressure  conditions.   Inner  surface  temperatures  and  loads 
were  measured,  and  time  histories  were  recorded.   One 
steel  calibration  radome,  and  two  ceramic  type  radome 
assembUes  failed  during  the  tests.   Movies  of  all  modeU 
were  made  throughout  the  tests.   (Author) 
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OTS  Price  $11.00 

Office  of  Research  Analyses,  HoUoman  AFB,  N.  Mex. 
SMALL  PROBE  VEHICLE  STUDY  PERFORMANCE 
SUMMARY,  VOLUME  L 
Dec  63,  15(>p 
ProJ.  7043 
ORA  63  14 

Unclassified  report 

Descriptors:  ('SouTidlng  rockets.  Performance 
(Engineering)),  (♦Space  probes.  Specifications),  ♦Ground 
support  equipment,  ^>ecifications).  Heat  transfer, 
Payload,  Design. 

The  report  presents  technical  Inform  ttion  on  the  first 
group  of  small  probe  vehicles  considered  under  the  study.   It 
contains  general  information  data,  dimensions,  weights, 
performjvnoes,  compn-ison  of  computed  performances  wiOi 
data  advertised  by  manufacturers  and  performances  observed 
in  actual  flints.   Included  are  specifications  for  toe  ground 
support  equipment  required  and  notes  on  toe  payload  com- 
partmeot  heat  transfer  conditions  for  each  different  vehicle 
(Author) 
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Army  Missile  Command,  Redstone  Arsenal,  Huntsvllle. 
Ala.  «v"MJ, 

USE  OF  UFT  FOR  DECELERATION  AND  RANGE 
CONTROL  FOR  RE-ENTRY  OF  SPACE  VEHICLES. 
Arthur  J.  Schwanlger.  11  May  60,  29p 
AMC-RA  DA-TM39  60 

Unclassified  r^wrt 

Descr^tors:  (♦^acecraft.  Atmosphere  entry), 
(♦Atmosphere  entry,  ^acecraft).  Lift,  Deceleration. 
Velocity,  Range  (Distance),  Control.  Angle  of  attack. 
Descent  trajectories. 


Division  12  -  GUIDED  MISSILES 


This  memorandum  presents  the  results  to  date  of  a  study 
of  the  problem  of  re-entry  Into  the  earth's  atmosphere,  by 
a  vehicle  returning  from  a  space  flight  mission.    Various 
re-entry  con-Jltions  are  studied  using  aerodynamic  lift  for 
deceleration  and  range  control.    Particular  attention  Is 
given  to  cases  where  re-entry  velocity  is  equal  to  escape 
velocity.   The  report  shows  that  for  n(»-UftIng  trajectories 
with  re-entry  velocity  of  11.000  m/s  (approximately  escape 
velocity)  only  0.4  degree  variation  In  re-entry  path  angle  is 
allowable  If  peak  deceleration  Is  to  be  held  less  than  10  g's. 
Range  from  re-entry  to  impact  Is  shown  to  be  variable  up 
to  10,000  km'  for  re-entry  with  escape  velocity.   (Author) 
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Aerospace  Medical  Research  Labs.  (6570tfa),  Wright- 
Patterson  AFB,  Ohio. 

NOISE  SURVEY  OF  AUXILJARY  SUPPORT  EQUIPMENT 
AT  ONE  ATLAS  COMPLEX  AND  ONE  TITAN  I  COMPLEX, 
CAPE  KENNEDY  MISSILE  TEST  ANNEX,  ATLANTIC  MISSILE 
RANGE. 

Rept  for  8  Nov  61-31  Aug  62 
by  Robert  T.  England.   Apr  64.  3^ 
Pro].  7231,  Task  723104 
AMRL  TDR64  31 

Unclassified  report 

Descriptors:     (•Noise,  Ground  support  equipment), 
(•Ground  support  equipment,  Launching  sites).  Guided 
missiles,  Sound  pitch.  Narrowband,  Measurement,  Hear- 
ing, Speech,  Safety,  Instrumentation,  Experimental  date. 
Blowers,  Hydraulic  systems.  Compressors,  Rectifiers, 
Pneumatic  devices.  Air  conctttioning  equipment.  Deafness. 

Noise  level  measurements  were  made  on  several  Items  of 
ground  support  equipment  at  an  Atlas  complex  and  Titan  I 
complex.   Overall  (from  18.7  to  9600  cps)  and  octave-band 
(9  octaves  within  the  overall  range)  sound  pressure  levels 
measured  in  the  near  vicinity  of  the  equipment  are  presented. 
One-third  octave-band  sound  pressure  levels  are  also  given 
for  certain  equipment  which  generates  narrow-band  sound 
levels.    Exposure  time  limitations  and  speech  interference 
levels  for  individuals  working  In  the  vicinity  of  the  equipment 
are  discussed.    Recommendations  are  made  for  measures  to 
be  taken  to  Insure  against  hearing  loss  and  to  Improve  the  areas 
for  speech  effectiveness.  (Author) 

AD-601  899  Dlv.  12.  27,  32 

OTS  Price  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

ADVANCED  SYSTEMS  TESTING  ON  A  MANNED  ORBITAL 

SPACE  STATION. 

by  D.  L.  Trapp.  Jun  64,  18p  P-2911 

Unclassified  report 

Descriptors:  (•Manned  spacecraft.  Flight  testing), 
(♦Electric  propulsion.  Flight  testing),  (•Space  flight.  Costs), 
Space  stations.  Satellites  (Artificial),  Manned,  Tests. 
Malfunctions,  Logistics,  Test  equipment. 

Consideration  Is  given  to  the  cost  of  space-station  testing 
and  procedures  for  estimating  these  costs  with  direct  re- 
ference to  testing  an  electrical  propulsion  system.    The 
advantages  of  manned-space-station  tests, as  compared  with 
conventional  flight  tests,  are  pointed  out. 
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Army  Materials  Research  Agency,  Watertown,  Mass. 

BUCKLING  OF  TORISPHERICAL  SHELLS  UNDER 

INTERNAL  PRESSURE, 

by  Jiro  Adachi  and  Miloslav  Benicek.   Mar  64.   20p 

Proj.  1A010501B010 

AMRA  TR64  10 

Unclassified  report 


Rept.  on  Basic  Research  In  Physical  Sclenoes. 

Descriptors:  (*Gulded  missile  components.  Bulkheads), 
(•Structural  shells.  Buckling  (Mechanics)),  (•Bulkheads. 
Buckling  (Mechanics)),  (*Polyvlnyl  chloride,  Ftiyslcal 
properties),  F*ressure  vessels.  Model  tests,  Geonoetrlc 
forms.  Thickness,  Elasticity,  Stresses. 

Buckling  experiments  were  performed  on  a  series  of 
model  torispherlcal  bulkheads  loaded  by  Internal  fluid  pres- 
sure.   Models  were  rigid  polyvlDyl -chloride  with  a  base 
diameter  of  10.5  inches.    Parameters  examined  Included 
thickness,  central  angle,  and  toroidal  radius.    Initial  data 
obtained  shows  the  critical  bucklli^  pressure  to  vary 
exponentially  with  thickness  and  almost  linearly  with 
central  angle.   The  buckling  pressure  was  also  found  to  be 
very  sensitive  to  change  In  toroidal  radliis.    The  use  of  rigid 
polyvinyl -chloride  as  a  model  material  permitted  economical 
fabrication  of  test  bulkheads  with  very  uniform  thickness  and 
uniform  material  properties  throughout.    (Author) 


62 


AD-601  %2  Dlv.   12.  2,  9 

OTS  Price  $0.75 

Aerospace  Corp.,  Los  Angeles,  Calif. 

DYNAMIC  ATMOSPHERIC  EFFECTS  UPON  SATELLITE 

MOTION  AND  SATELLITE  UFETIBfE. 

tay  R.  W.  Bruce.    15  May  64,  36p  TDR-269  4550  10  8 

Contract  AF04  695  269 

SSD  TDR64  51 

Unclassified  report 

This  rept.  was  submitted  to  the  COSPAR  Working  Group  I, 
Tracking,  Telemetry,  and  Dynamics.  International  Space 
Science  Symposium  (5th),  May  12-16,  1964,  Florence,  Italy. 

Descriptors:   (*SateUltes  (Artificial),  Life  expectancy). 
Orbital  trajectories.  Atmosphere  models.  Dynamics, 
Solar  radiation.  Diurnal  variations.  Solar  wind.  Magnetic 
storms.  Geophysics,  Mathematical  predlctton.  Data. 
Graphics. 

Various  model  atmospheres  are  examined  with  regard  to 
their  effect  upon  the  prediction  of  (1)  satellite  llfettme  and  (2) 
satellite  orWt  ephemerides.    High  ^eed  computer  resulto 
based  upon  the  empirical  dynamic  model  atmospheres  of 
Paetzold  and  Jacchia  are  compared  to  corresponding  resulte 
based  on  the  ARDC  1959  static  model  atmosphere  that  has  been 
In  wide  use  In  the  United  States.   For  the  sake  of  completeness 
the  atmospheric  density  profiles  and  dynamic  models  of 
NIcolet,  King-Hele.  Harris,  and  Priester  are  described  to- 
gether with  static  models  such  as  CIRA  1961  ajid  the  U.  S. 
Standard  Atmosphere,.  1962.   It  is  shown  for  near-eartii  * 
alUtude  regions  that  predicted  values  of  sateUlte  lifetime  may 
differ  by  a  factor  of  30  depending  upon  whether  use  Is  made  ol 
a  static  or  a  dynamic  model  atmosphere.   This  is  primarily  due 
to  the  fact  that  the  large  long-term  Influence  ot  the  11-year 
solar  cycle  can  Introduce  appreciable  differences  between  static 
models,  which  are  patterned  after  a  given  time  period,  and 
dynamic  models,  which  vary  with  time.   In  the  case  of 
sateUIte  ephemeris  prediction,  short-term  effects  such  as 
those  due  to  geoma^ietic  disturbances  which  are  not  ac- 
countable with  static   models  become  Important  as  well.  It 
Is  shown  that  the  predicted  In-track  posiUon  of  a  typical  satel- 
lite may  be  in  error  by  approximately  10  kilometers  (5  nauti- 
cal miles)  after  a  12-hour  time  period  If  an  Intense  but  un- 
predictable magnetic  storm  occurs  In  that  latervaL   (Author) 
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Space  Technology  Labs.,  Redoodo  Beach,  Caii. 

AN  ANALYSIS  OF  TRANSIENT  PRESSURESDUE  TO 

ROCKET  SHUTDOWN  IN  A  DUCTED  UNDERGROUND 

LAUNCHER. 

by  C.  N.  Tsu.   30  Jun  64.  39p  STL  6110  9487||U000 

Contract  AF04  694  1 

BSD  TDR64  92 

^  ikolassified  report 

Descriptors:   (*SlIos,  Exhaust  gases).  Exhaust  systems. 
Design,  Pressure,  Volume,  Failure  (Mechaalcs),  Captive 
teste,  Ec^atlons,  Tolerances  (Mechanics),  Guided  missile 
launchers,  IXicto.  (3uided  mlssUes  (Surfaoe*to-surfaoe), 
Rocket  motors  (Liquid  propellant),  Air  For^ 

A  linearized  analysis  of  the  transient  pressute  phenomenon 
ooourring  In  a  ducted  underground  missile  launcher  of  the 
Titan  n  type  during  the  shutdown  of  rocket  engines  Is  pre- 
sented,  aich  a  shutdown  nuiy  take  place  during  a  captive  test 
or  an  aborted  launch.  Comparisons  of  the  analysis  and  test 
data  are  made,  and  the  usefulness  of  the  presant  analysis  for 
predicting  the  shutdown  transient  pressures  i»  demonstrated. 
(Author) 
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Ballistic  Research  Labe.,  Aberdeen  Proving  Ground,  Md. 

ZONAL  HARMONIC  PERTURBATIONS  OF  AN  ARTIFICIAL 

SATELLITE. 

by  Boris  Oarflnkel  and  Gregory  T.  McAUIsta^.  May  64,  22p 

Proi.  1A010501B010  | 

Uoolasslfled  report 


BRL    1246 


Descriptors:   (•Satellites  (Artificial),  Orbital  trajectories), 
(*Ort>ltal  trajectories.  Harmonic  analysis).  Potential 
theory.  Geophysics,  Equations,  Motion,  Hamlltonlan, 
Transformations  (Mathematics),  Polynomials,  Fourier 
analysis.  Calculus  of  variations.  Perturbation  theory. 

This  paper  extends  the  known  solution  of  the  main  proUem 
of  the  artificial  satellite  theory  to  Include  the  effects  of  all 
the  higher  zonal  harmonics  of  the  geopotentiaL   The  method 
of  von  Zelpel  Is  used  to  calculate  the  secular  and  the  long- 
periodic  variations  of  orders  J  sub  m  and  J  sub  m/J  sub  2 
respectiTely.   The  resulte  are  exhibited  in  a  compact  form. 
In  terms  of  the  associated  Legendre  polynomglals  in  (1  -  e  to 
the  2nd  power)  to  the  minus  1/2  power  and  In  cos  1.  (Author) 


AD-602  064  Dlv.  12,  15.  30 

OTS  Price  $14.50 

Space  Technology  Labs.,   Inc.,  Redondo  Beach,  Calif. 
ESPOD  OPERATING  INSTRUCTIONS  AND  CAJID  FORMATS 
24  Jun  64,  211p   STL  8497  6O66RU00O 
Contract  AF19  628  594,  ProJ.  ES3  496L3627 
ESD  TDR64  394 

UnclaasUled  report 

Descriptors:     (•Programming  (Computers).  Handbooks). 
(•Handbooks,  Progranuning  (Computers)),  ("Orbital 
trajectories.  Programming  (Computers)).  Input-output 
derioes.  Punched  cards,  BCagnetlc  tepe,  Syatema  engineer- 
ing. Operation. 


This  report  contains  operating  instructions  md  other 
aids  pertinent  to  the  ESPOD  program.   The  sections  are 
arranged  in  the  order  that  they  wUl  be  used  to  set  up  and 
run  the  ESPOD  program.    They  are:    (a)  InpiA  control 
card  descriptions  and  deck  setup;  (b)  Operational  iMtructlons; 
ip)  Oi^Mt  descriptions;  and  (d)  Program  oonstante.  (Author) 


GUIDED  MISSILES  -  Division  12 


AD-602  108 
OTS  Price  $3.60 


Dlv.    12,  15,  30 


^aoe  Technology  Labs.,  Inc.,  Redondo  Beaoh,  CaUi. 
ESPOD  FUNCTIONAL  DESCRIPTION. 
24  Jun  64,  3Sp  STL  8497  6067RU000 
Contract  AF19  628  594,  Proj.  ES3  496L3627 
ESD  TDR64  393 

Unclassified  report 

Descriptors:  (♦Programming  (Computers),  Orbital 
trajectories),  Orbital  trajectories.  Programming  (Com- 
puters)), Trajectories,  SateUites  (Artificial),  Lunar  probes. 
Interplanetary  trajectories.  Ballistics,  Geophysics,  Drag, 
Correcttons.  S-matrix,  Simulation.  Mathematical  models. 

ESPOD  Is  a  general  orUt  determination  program  prepared 
for  use  by  the  SPACETRACK/SPADATS  Center.  Ent  Air 
Force  Base,  Colorado  brings,  Colorado.   Its  primary  purpose 
is  to  determine  satellite  orWte.   It  determines  the  elemente 
of  a  satellite  orbit  and  a  covariance  matrix  of  uncertainty  In 
the  determination,  starting  from  some  Initial  estimate  of 
these  elements  and  correcting  It  in  accordance  with  observa- 
ttonal  data.   It  predicts  the  future  position  and  velodtv  of 
the  satolUte  from  the  best  elemente  obtained.   The  program 
Includes  a  unique  coUection  of  mathematical,  statistical   and 
operational  techniques  to  make  it  operate  rapidly  and     ' 
automatically  and  to  produce  hl^  precision  In  the  resulte. 
(Author) 


AD-602  214  DlT. 

OTS  Price  $8.10 


12 


Aerospace  Corp.,    Los  Angeles.   Calif. 

THE  EFFECT  OF  GEOPHYSICAL  AND  GEODETIC 

UNCERTAINTIES  AT  LAUNCH  AREA  ON  BALLISTIC 

MISSILE  IMPACT  ACCURACY, 

by  R.  C.  Gore.    15  May  64,  90pTDR-269  4922  2.  Reissue  A 

Contract  AF04  695  269 

BSD  TDR63  256  Retosue  A 

Unclassified  report 

This  rept.  replaces  and  supersedes  TDR-269(4922)-2 
dated  22  Jan  64. 

Descriptors:  (•Launch  sites.  Geophysics),  (•Terminal 
ballistics.  Errors),  Guided  missile  ranges,  Geodesies, 
Launching,  Guided  missile  trajectories.  Circular  error 
probable.  Velocity,  Inertlal  guidance.  Radio  homii«. 
Ballistics,  Numerical  anal)rsis. 

The  effecte  of  uncertainties  In  the  geophysical  and  geodetic 
parameters  related  to  the  establishment  of  Ijalllstlc  missile 
launch  sites  on  the  Impact  accuracy  of  the  ballistic  missile 
were  derived  analytieally.   Curves  of  the  derived  in^Mct 
miss  coefficlente  are  presented  for  radio-  Inertlally- 
gulded  missiles  for  ranges  of  500  to  21,000  nautical  miles  and 
burnout  angles  of  5  to  90  degrees  from  the  vertical,  (Author) 


AD-602  220  Dlv.  12,  15,  30 

OTS  Price  $6.60  ^ 

Brown  Engineering  Co.,  Inc.,  Huntsvllle,  Ala. 
A  FORTRAN  PROGRAM  TO  CALCULATE  A  SURFACE- 
TO-AIR  MISSILE  TRAJECTORY. 
Technical  note, 

by  C.  F.  Ostner,  W.  B.  Warren  and  H.  S.  Dupree.   May  «4, 
66p   BrownEngR104 
Contract  DAOl  009ORD1068 

Unclassified  report 

Descriptors:     (*Programmlng  (Conqxiters),  Guided 
missile  trajectories),  (*Guided  missile  trajectories. 
Programming  (Computers)).  (*Gulded  mIssUes  (Surface- 
to-air),  Trajectories).  Programming  languages.  Geophysics, 
Aerodynamlos.  Ballistics. 


6S 


Division  12  -  GUIDED  MISSILES 


This  program  computes  a  trajectory  from  launch  or  any 
point  thereafter  to  any  other  time  or  to  impact.    Point  masses 
and  a  nonrotating  oblate  spheroid  earth  are  assumed.   The 
program  Is  written  In  FORTRAN  IV  and  Is  used  on  the  IBM 
7040  computer.   It  will  accommodate  a  one,  two,  or  three 
stage  vehicle.  (Author) 


The  production  engineered  one-piece  nozzle  eliminated 
close  tolerances  required  at  the  mating  surfaces  between 
the  nozzle  and  nozzle  tip  of  the  two-piece  assembly  and  will 
eliminate  a  cause  for  possible  rejects  through  misalignment 
of  parts.   The  production  engineered  fins  showed  am  Increase 
in  cost  over  the  original  fins;  however,  they  have  an  advantage 
ifi  that  externa:  disassembly  and  replacement  of  fins  was 
made  possible.    (Author) 


AD-602  278  Div. 

OTS  Price  $1.00 


12,  26 


Ammunition  Engineering  Directorate,  Plcatinny  Arsenal. 

Dover.  N.  J. 

PRODUCTION  ENGINEERING  OF  METAL  PARTS  FOR 

LITFLE  JOHN  ROCKET  MOTOR  XM26E3  WITH  FIN  AND 

FIN  BARREL  ASSEMBLY, 

by  Wilford  C.  Montross.   May  64.  38p 

PA  TR3168 

Unclassified  report 

Descriptors:  (•Rocket  components^  Rocket  motors), 
(•Rocket  motors.  Production),  (•Fins. Production),  Rocket 
motor  nozzles,  Structxiral  shells.  Costs,  Reliability,  Metals, 
Welds,  Suppressors. 

Several  components  on  the  production  engii>eered  XM26E3 
rocket  motor  provided  a  reduction  In  cost  over  the  correspond- 
ing components  of  the  XM26E1  rocket  motor  through  savings 
In  tooling,  labor  and  materials  costs.   Cost  savings  for  the 
production  engineered  shell  assembly  were  not  significant; 
however,  reliability  was  increased  by  the  elimination  of  welds. 


AD-602  287  Dlv.    12.  9i 

OTS  Price  $1.00 

Army  Missile  Command,  Redstone  Arsenal, 

Huntsville,  Ala. 

ENVIRONMENTAL  TESTING  OF  SQUIBS, 

by  Philip  H.  Garrard.    27  May  64,   36p 

Pro].  1B242403D231 

AMC-RA  RT-TR-64  7 

Unclassified  report 

Descriptors:    (•Explosives  Initiators, Environmental 
tests),Guided  missiles  (Surface-to-surface),  Reliability, 
Safety,  Failure  (Mechanics),  Temperature,  Shock 
(Mechanics),  Vibration,  Autoignition,  Explosive  actuators. 
Guided  missile  components. 

The  results  of  envir<nunental  testing  of  135  piston  actuator, 
dimple  actuator,  and  match  type  squibs  are  presented.    Tests 
conducted  were:  high  and  low  temperature,  drop,  shock, 
vibration,  altitude,  no-fire,  humidity,  auto-Ignition,  and 
temperature  shock.   Two  failures  occurred  during  the  program: 
the  first  was  the  breakage  of  a  lead  wire  under  vibration,  and 
the  second  was  the  failure  of  a  closure  at  firing.    (Author) 
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AD-MlTSa 
0TtPrlM9«.M 


Div.  IS.  U 


BAND  Corp.,  Santa  Monloa,  Calif. 

UBBAN  UNDERGROUND  HIQHWAYS  AND  PAlHONG 

FACIUTIES. 

tagr  a«orfe  A.  Hoffman.  Aug  63,  54p  RM  3680  ftC 

UfqclaMlfled  raport 

DMOriptora:  (*Roada.  Underground  struoturM),  (*Und6r- 
ground  structures.  Costs),  Traffic,  Passenger  vahicles.  Urban 
ar«aa.  Deaign,  Cooatruotlon.  Operation.        i 

The  ooat  of  conatructiiig  and  operating  seleotod  conventional 
urban  highways  and  thalr  rigtat-of-way  coat  are  plotted  over  a 
haU-century  span.   Similarly,  the  costs  of  some  automobile  ve- 
hicular tunnels  built  in  this  century  are  also  presented  for  com- 
parison. The  operating  coats  of  hiji^ays  and  tunnala  are  also 
Uated  and  compared,  and  those  for  undergrouMi  roads  are  shown 
to  be  lower  already  than  those  for  equal-capacity  surface 
roads.  Having  deduced  from  a  simple  cost  comparison  that  un- 
derground urban  automotive  traffic  might  not  involve  much 
greater  costs  than  surface  traffic  In  the  future,  the  design  of  fu- 
ture urban  highways  and  parking  is  investigated,  and  secondary 
features  and  advantages  of  such  systems  are  enumerated.   The 
ooochislons,  suggestions,  and  Implications  of  Uie  study  are  then 
discussed. 


AD-601  883 
OTS  Price  $2.60 


Dlv.   13.  14,  S3 


OUo  River  Dlv.  Labs.,  Engineer  Corps,  CinolUinati. 
REPBTinVE  LOADINO  MODEL  TESTS  OF  ]>HESTRBSSED 
RUID  PAVEMENT  ON  A  LOW  STRENGTH  StlBORADE, 
by  P.  F.  Carlton  and  Ruth  M.  Behrmann.  Mqr  64,   11^ 
ORDL-EC   TIU  28 

UnclMslfled  report 

R^Mrt  on  Engineering  Investigattoas  for  Rigid  Pavements. 

Descriptors:  (^Concrete,  Landing  fields),  (^Landing  fields. 
Model  tests).  Instrumentation.  Test  equ^pm«>t.  Failure 
(Mechanics),  Pavements.  Runways.  Deflection,  Strain 
(Mechanics),  Loading  (Mechanics),  Relnforoed  concrete, 
Cements. 

This  report  presents  the  results  of  a  laboratory  model 
study  to  observe  the  behavior  of  prestressed  ooncrete  slabs 
supported  on  a  low-strength  subgrade  and  tested  to  complete 
failure  by  repetitive  loading.   The  purpose  of  the  study  was 
to  develop  relationships  between  magnitude  of  load,  number 
of  load  applications,  and  pavement  physical  properties. 
Included  In  this  report  Is  a  description  of  the  design  of  tlie 
model,  i^yslcal  properties  of  the  materials  comprising  the 
model,  test  procedures  and  Instrumentation  used  with  the 
modeL   The  test  results  are  presented  with  an  analysis  and 
discussion.   (Autboi) 


AD-601  894 
OTS  Price  $3.50 


Div.  13 


Naval  Civil  Engineering  Lab..  Port  Huenemet  CallL 

LATERAL  THRUST  ON  PILES. 

Technical  rept.. 

bjr  L.  W.  HeUer.   15  Jun  64.  232p 

Pro}.  Y  FOIS  15  01  006 

NCBLR283 


Unclissifled  report 


Descriptors:    (^Foundations  (Structures),  Loading 
(Mechanics),  Thrust,  Soils,  Sand,  Clay.  Pressure.  Tests. 
Soil  mechanics.  Elasticity.  Theory.  Strain  (Mechanics). 

An  investigation  was  made  to  obtain  the  In-place  properties 
of  deep  soil  deposits  with  relation  to  pile  foundations  subjected 
to  lateral  thrust  which  would  result  in  the  verification  of  the 
Palmer-Thompson  Theory  for  piles  subjected  to  lateral  load. 
Lateral-load  tests  were  conducted  on  16-inch-wide  piles  In 
a  sand  fill  and  a  natural  clay  deposit.   Incremental,  repetitive 
and  sustained  free-head  and  fixed-head  loadings  were  t^>plled 
to  a  single  pile  instrumented  with  soU-pressure  and  pile- 
deflection  gages.   Laboratory  soU  tests  were  conducted  on 
samples  from  the  pile  test  sites.   The  experimental  results 
indicate  that  the  pile-soil  system  does  not  respond  elastlcaUjr 
to  a  lateral  load.   Since  the  Palmer-Thompson  Theory  is 
premised  on  elastic  pile-soil  behavior,  verification  of  this 
theory  has  not  been  achieved.  (Author) 

AD-601  897  Dlv.  13 

OTS  Price  $0.50 

Naval  ClvU  Engineering  Lab..  Port  Hueneme.  Calif. 

INVESTIGATION  OF  NEW  CONCEPTS  FOR  COLLECTIVE 

PROTECTION. 

Technical  note. 

by  N.  Oldson  and  W.  Nehlsen.   1  Jun  64,  Ito 

Pro].  Y  FOll  08  03  326 

NCEL  NS97 

Unclassified  report 

Descriptors:  (•FUters  (Fluid),  Air),  Contamination,  Costs, 
Charcoal,  Paper,  Feasibility  studies.  Sorption. 

The  feasibility  of  various  filtration  and  sorbtion  processes 
for  use  in  coUectlve  protectors  is  studied  with  a  view  to  re- 
(kicing  the  overall  cost  of  coUectlve  protection.   Reports  on 
electrosUtlc  precipitation,  venturi  scrubbers,  catalytic 
oxidation,  fiuldlzed  beds,  and  other  techniques  are  reviewed. 
It  is  concluded  ttat  pleated  paper  and  chareoal  filters  still 
offer  the  most  advantages  In  simplicity,  reUabiUty,  dura- 
bility, and  cost,  and  toat  no  new  techniques  or  materials  offer 
an  improvement  In  overall  effectiveness.   Redesign  of  the 
present  collective  protectors  should  permit  a  useful  weight 
and  size  reducUon,  and  possibly  a  sll^t  cost  reduction. 
However,  it  does  not  appear  to  be  possible  within  flie  present 
state  of  art  to  build  a  coUective  protector  for  $0.25  per  cfm 
capacity. 


AD-601  948  Dlv. 

OTS  Price  $0.75 


13 


65 


Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 

PIONEER  POLAR  STRUCTURES,  PORTABLE 

MAINTENANCE  SHELTER. 

Technical  r^t, 

by  G.  E.  Sherwood.   22  Jun  64,  21p 

ProJ.  Y  F015  11  01  143 

NCEL  R317 

Unclassified  report 

Descriptors:   (*Shelters,  Portable),  (•Polar  regions. 
Shelters),  (*Malntenance  vehicles.  Towed  vehicles).  Sleds, 
Structural  parts,  Paullns,  Aluminum,  Packaging,  Environ- 
mental tests. 

The  need  for  ade<riate  shelter  for  maintenance  and  repair 
at  construction  and  other  equipment  in  pioneer  polar  camps 
resulted  in  the  development  of  a  packaged  maintenance  shelter. 
The  shelter  is  a  canvas -covered,  aluminum-frame  structure. 
It  is  skid-mounted  for  easy  portability  around  a  work  area. 
The  20-  by  24-foot  shelter  is  adequate  for  the  r^air  and 
maintenance  of  equipment  as  large  as  a  Size  2  snow  tractor 
and  a  Size  4  standard  tractor.   A  standard  NCEL  portable 
wanlgan  was  outfitted  with  shop  equipment  and  tooU  as  a 
conq>anlon  piece  for  the  shelter.   A  prototype  shelter  was 
evaluated  on  the  Ross  Ice  Shelf  in  Antarctica.  It  was  con- 
cluded from  the  test  that  the  shelter  and  its  outfitting  U  well 
suited  for  the  maintenance  and  repair  cf  equipment  at 
pioneer  polar  oMiapa  and  that  it  should  be  included  as  a 
facility  for  such  camps.  (Author) 


Division  13  -  INSTALLATIONS  AND  CONSTRUCTK)N 


AD-602  045  Dtr.  13.  14 

OTS  Pjrice  $9.10 

Massachusetts  Inst,  at  Tech.,  Cambridge.   School  of 

Engineering. 

NONLINEAR  DYNAMIC  RESPONSE  OF  REINFORCED 

CONCRETE  CIRCULAR  ARCHES. 

by  Indravadan  K.  Shah.   Jan  M.  lOSp   MIT  DE  R64  6. 

08R-9383 

Contract  NBy32227 

Unclassified  report 

Descriptors:     (*Relnforced  concrete.  Load  distribution), 
(^Structures .  Reinforced  concrete),  Structural  parts. 
Concrete,  Failure  (Mechanics),  Dynamics,  Loading  (mechan- 
ics). Steel,  Differential  equations.  Difference  equations. 
Programming  (Computers),  Mechanical  properties.  Numer- 
ical methods  and  procedures.  Strain  (Mechanics),  Elasticity, 
Geometry,  Deformation. 

A  method  is  developed  for  predicting  the  response  and  the 
ultimate  load  carrying  capacity  of  reinforced  concrete  circu- 
lar arches  under  dynamic  loading.    The  arch  may  be  hinged  or 
clamped  at  the  ends.    A  set  of  difierential  equations  and  bound- 
ary conditions  governing  the  behavior  of  reinforced  concrete 
arches  under  dynamic  loading  is  formulated.    These  equations 
are  derived  by  considering  the  arch  element  In  its  deformed 
state.   The  force-strain  relations  are  formulated  by  assimilng 
a  nonlinear  stress  strain  curve  for  concrete  and  a  bilinear 
stress  strain  curve  for  steel.    The  governing  differential  equa- 
tions are  converted  into  difference  equations  which,  together 
with  the  force-strain  relations,  are  solved  by  a  step  by  step 
method  of  numerical  Integration.   A  program  for  the  IBM  7094 
computer  is  prepared  to  handle  extensive  computations  in- 
volved.  The  influence  of  a  few  parameters  on  the  response 
and  the  load  carrying  capacity  of  a  particular  arch  is  studied. 
(Author) 

AD-60a  059  Div.  13.  25 

OTS  Price  $0.75 

Redstone  Scientific  Information  Center.  Redstone 

Arsenal,  Ala. 

PHOTOELASTICITY:  APPUCATIONS  AND  METHODS. 

by  G.  Delan^ie.  9  Jun  64.  27p 

RSIC  191:  TT  64  11814 

Unclassified  repoi 

Trans,  d  le  Genie  ClvU  (France)  1927.  ▼.  91.  p.  243-249. 

DescrUitors:  (*Pbotoelastlcity,  Test  methods),  (*Load 
distribution.  Measurement),  Mathematical  analysis. 
Structures,  Stresses,  Brides,  Beams  (Structural).  Founda- 
tions (Structures)  Geometric  formsi  Fracture  (Mechanics), 
Models  (Simulations).  Model  tests. 

AD-602  070  Div.    13.  2 

OTS  Price  $2.00 

RAND  Corp..  Santa  Monica,  Calll 

TITLES  AND  ABSTRACTS  GEOLOGIE  UND  BAUWESEN 
(GEOLOGY  AND  CIVIL  ENGINEERING)  1946  TO  1962. 
by  Klaus  W.  John.    Jun  64.  73p   P-2934 

Unclassified  report 


Descriptors:   (^Engineering  geology.  AbetracU),  (*BlbIlo- 
gri^jhles.  Engineering  geology).  Geology,  ClvU  engineering. 
Hydrology,  Rock  (Geology).  Mechanics,  UndeigrouMl  struc- 
tures. Dams,  Anchors  (Structural),  Soil  ntechanlcs.  Geo- 
'   physics.  Reviews. 

All  entries,  titles,  and  ttUes  and  abstracts  are  listed 
under  one  of  the  following  subject  groiq>s:   Engineering  geology, 
geohydrology  and  hydrology,  engineering  mechanics,  rock 
mechanics,  testing  and  test  results,  tunnels  and  underground 
excavations,  dam  and  rock  abutments,  slopes  and  landslides, 
rock  bolting  and  rock  anchors,  soU  mechanics,  geophysics. 
and  miscellaneous  titles.   Within  the  subject  headings  (num- 
bers), OUes  and  abetracU  are  listed  in  chronological  sequence. 
The  resulting  Index  numbers  are  used  in  the  authors'  Index. 


AD-602  263  Div. 

OTS  Price  $2.25 


13.  1.  17.  26 


Alresearch  Mfg.  Co.,  Los  Angeles.  Calif. 

DESIGN  AND  MANUFACTURING  DEVELOPMENT  OF 

UGHTWEIGHT  HEAT  EXCHANGERS. 

Interim  technical  progress  rept..  Phase  2, 

1  Oct  u3-29  Feb  64. 

by  K.  O.  Parker.  C.  M.  Lee.  D.  McGrath.  W.  Brown,  and 

E.  L.  PowelL    Feb  64,  92p   Alresearch  L9402 

Contract  AF33  657  9340.  Proj.  7  936 

ASD  TR7  936  V6 

Unclassified  report 

Descriptors:   (*Heat  exchangers.  Manufacturing  methods). 
Design.  Niobium  alloys.  Zirconium  alloys.  Palladium  alloys. 
Oxygen,  Aluminum  alloys.  Nickel  alloys.  Gold  alloys.  Tests, 
High  temperature  research.  Aging  (Materials),  Acrylic 
resins.  Plastic  seals.  Aerospace  craft.  Cryogenics.  Joints, 
Brazing,  Stresses. 

The  final  assembly  operatlODS  for  completion  of  the 
Cb-1%-Zr,  Hastelloy  X,  and  6061-T6  aluminum  test  modules 
were  described.   The  tests  performed  were  described  and 
preliminary  test  results  were  listed.    Final  assembly  opera- 
tions of  the  Cb-1%-Zr  core  disclosed  lack  of  ductility  due  to 
excess  oxygen  in  the  metal  and  internal  surface  inperfectlons 
in  the  tubing  that  required  modifications  in  forming  operations 
oo  the  tubes  at  the  upper  header.   Welding  operations  of  the 
lap  joint  between  the  lower  and  upper  headers  of  the  core  dis- 
closed the  need  for  extraordinary  controls  in  fit  and  restraint 
to  achieve  saUsfactory  welds.   The  tendency  of  AGCI  braze 
alloy  (50%  Au.  25%  Nl,  25%  Pd)  to  alloy  with  Hastelloy  X, 
altttougfa  less  than  with  stainless  steel,  dictated  a  maximum  of 
a  single  repair  cycle  using  a  lower  melting  temperature 
alloy.    Preplaced  braze  alloy  rings,  held  in  place  with  a  vola- 
tile acrylic  resin,  provided  leak-tight  tube-header  joints  in 
more  than  99.5  percent  of  those  attempted  on  the  core.   Durli^ 
final  assembly  operations  of  the  aluminum  core,  it  was  learned 
that  accelerated  aging,  which  reduced  the  ductiUty  of  the  tubing, 
made  it  necessary  to  modify  the  shape  of  the  ends  of  the  tubes 
to  prevent  splitting.   The  epoxy  sealing  material  for  the  tube- 
header  joints  proved  to  be  partially  effective  at  liquid  hydrogM 
temperature  and  at  temperatures  of  300  F  to  350  F.  (Author) 
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AD-601  697  Div.  14.  10,  17 

OTS  Price  $1.60 


Provhii; 


Ground,  Md. 
AIR 


Coating  and  Chemical  Lab.,  Aberdeen 

THE  FIELD  EVALUATION  OF  AN  EXPERIMENTAL 

DRY  FUEL  RESISTANT  COATING. 

Interim  r^t.  no.  1, 

by  VirgU  O.  Hatch.  6  Mar  64,  18p 

Pro].  IHO  24401A110  05 

CCL  160;  AD  600  030 

I^nolassifled  retort 

Descriptors:  ('Plastic  coatings,  Environmental  tests), 
(*Acrylonltrile  polymers.  Plastic  coatings),  ('Butadienes, 
Polymers),  (*Fuel  tanks.  Corrosion  inhibition).  Coatings, 
Phenolic  plastics.  Elastomers.  Fuel  trucks. 


AD-601  698 
OTS  Price  $1.25 


DiT.  14.  2.  20 


Anny  Engineer  Waterways  Experiment  Statl«n,  Vlcksburg, 
Miss. 

INVESTIGATION  OF  THE  FEASIBILrXY  OP  MANUFAC- 
TURING AGGREGATE  BY  NUCLEAR  METHODS. 
Rept.  for  Apr-Jun  63, 
by  R.  L.  Curry.    Apr  64,  41p 
Proj.  4A0a2601A880 
AKWBS  MP6  643 

UndlMsified  report 

Descriptors:   ('Basalt,  Cratering).  ('Nuclear  explosions, 
Explosion  effects).  Rock  (Geology),  Material  forming. 
Feasibility  studies.  Particle  site,  Radioadtlvity,  Decay 
schemes. 


Bhclt' 


The  report  covers  a  limited  study  of  preshdt'  and^postshot 
characteristics  of  basalt  in  the  area  of  the  Danny  Boy  nuclear 
event,  to  determine  if  it  would  be  practical  to  manufacture 
aggregate  for  construction  purposes  by  nacVaar  means.   In 
this  event  approximately  20  percent  of  the  ejecta  could  have 
been  made  available  for  use  as  concrete  aggregate  by  seieving. 
Secondary  crushing  would  have  produced  a  greater  quantity. 
Other  studies  would  be  necessary  to  determine  the  ^ect  of 
nuclear  blasts  upon  other  types  of  rock.   (Author) 


AD-601  729 
OTS  Price  $2.60 


Div.  14.  4,  16 


Max-Planck-Instltut  fbr  ZeUchamie.  Munok|4i 

(West  Germany). 

THE  BIOSYNTHESIS  OF  RUBBER. 

Final  technical  rept. 

by  J.  Bemdt.  30  Nov  63.  23p 

Grant  AF  EOAR63  35 

AFOSR64  1136 


AD-601  753 
OTS  Price  $1,00 


Div.    14 


National  Carbon  Co..  Lawrenceburg.  Tenn. 
RESEARCH  AND  DEVELOPMENT  ON  ADVANCED 
GRAPHITE  MATERIALS.    VOLUME  Xm.    DEVELOPMENT 
OF  A  FINE-GRAIN  ISOTROPIC  GRAPHITE  FOR  STRUC- 
TURAL AND  SUBSTRATE  APPLICATIONS. 
Rept.  for  May  60-Sep  62 

by  B,  A.  Howard  and  E.  L.  Piper.   May  64,   36p 
Contract  AF33  616  6915.  Projs.  7350.  7381, 
Tasks  735002.  738102 
WADD  TR61  72V13 

Unclassified  rqwrt 

Descriptors:  CGraphite,  Production).  Structural 
properties.  Mechanical  properties.  Thermal  expansion. 
Thermal  properties,  Sllioon  coatings.  Ceramic  coatings, 
CarlAdes,  Antioxidants,  Heat  treatment.  Structural  parts. 
Isotropism,  Carbon,  Fracture  (Mechanics),  Asphalt,  Aging 
(Materials).  Processing,  Production.  Refractory  materials. 
Silicon  compounds. 

The  report  describes  the  development,  fabrication,  and 
physical  properties  of  grade  RVC  graphite  (formerly  desig- 
nated as  experimental  grade  RT-0029).   Grade  RVC  was  manu- 
factured in  sizes  up  to  18  Inches  in  diameter  by  15  inches  in 
length  and  U  nomlnaUy  characterized  by  a  bulk  density  of 
1.81  g/cc,  an  admittance  to  N  sub  2  of  .02  and  .006  sq.  cm. 
sec.  w.  g.  and  a.  g.  respectively,  and  a  room  temperature 
flexural  strength  w.g.  and  a.g.  of  2560  and  1930  lbs  sq.  In. 
respectively.   RVC  U  an  excellent  substrate  material  for  sili- 
con carbide  coatings  t)ecause  its  thermal  expansion  between 
400  and  lOOOC  is  approximately  0.3  per  cent  in  both  grain 
directions.   This  expansion  is  in  the  same  range  as  that  for 
siUcon  carbide.   Results  are  also  presented  on  high  tempera- 
ture oxidation  of  siUcon  carbide  coated  grade  RVC  specimens. 
The  unusuaUy  good  oxidation  protection  afforded  the  graphite 
by  the  coating  demonstrates  the  marked  superiority  of  this 
substrate  over  other  graphite  materials  which  do  not  match 
the  silicon  carbide  in  thermal  expansion.    (Author) 


AD-601  754 
OTS  Price  $1.50 


Div.    14 


[jBclasslfied  report 


Descriptors:  ('Rubber,  Biosynthesis),  Bionhemlstry, 
Particles,  Enzymes,  Polymerization.  Magnesium.  Radio- 
aotivlty.  Radiation  effects.  Inhibition,  Isomerases, 
Isoprene.  Molecular  structure,  Purification,  Storage, 
Synthesis  (Chemistry),  Ptaoq>hate8,  Chemical  reactions. 
Toxicity.  1 1 

Isopentenyl  pyrophosphate  is  Incorporated  Into  rubber  by 
latex  (from  Hevea  brasiliensis)  in  the  presence  of  Mg  ions. 
By  removal  of  the  isopentenylpyrophosphate  isomerase  from 
latex  it  was  shown,  that  dimethylallyl  pyrophosphate  is 
necessary  as  a  primer  for  ttte  rubber  biosynthesis.   Hence, 
the  formation  of  the  rubber  molecule  is  a  de  novo  synthesis. 
The  polymerase  is  Mg  dependent  and  is  inhibited  by  SH- 
poisons,  as  could  be  shown  with  latex  freed  from  isopentenyl- 
pyrophosphate  isomerase.   (Author) 
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National  Carbon  Co.,  Lawrenceburg,  Tenn. 

RESEARCH  AND  DEVELOPMENT  ON  ADVANCED 

GRAPHITE  MATERIALS.    VOL.  XXXIL    STUDIES  OF 

BINDER  SYSTEMS  FOR  GRAPHITE. 

Rept  no.  32  for  Sep  61-Dec  62, 

by  T.  BdBtrom.  L  C.  Lewis,  R,  L.  Raclcot,  and  C.  F.  Slout. 

May  64,    53p 

Contract  AF33  616  6915.  ProJs.  7350.  7381,  Tasks 

735002,  738102 

WADD   TR61  72  VU 

Unclassified  report 

Descriptors:   CBinders.  Gr^ihlte).  CGraphite,  Binders), 
Agiag  (Materials).  Thermosetting  plastics.  Pitch  (Material), 
Furan  plastics,  NaphUialenes,  Thermal  properties.  Physical 
properties.  Chemical  properties,  Furfuryl  alcohols, 
Oxidlxers,  Oxides,  Sulfates,  Ammonium  compounds. 
Chlorates,  aufur.  Thermoplastics,  Pyrolysls,  Experimental 


Binder  systems  were  investigated  with  respect  to  their 
ttiermosettlng  characteristics  twtfa  to  replace  pitch-sulftir 
combinations  presently  used  in  the  pressure-curing  process 
and  to  provide  binders  for  development  of  new  graphite  grades. 
The  binder  systems  included:  (a)  prepolymerixed  furfural- 
alcohol  resin:  (b)  pitch,  furfural,  furfuryl-akxAol  combinations; 
(c)  pitch  with  a  ferric  chloride  catalyst:  and  (d)  pitch  with 
oxidizers  such  as  inorganic  persulfates,  chlorates  and  oxides. 
Aceniqihthylene  pitch,  a  new  binder,  was  Investigated  with 
regard  to  thermosetting  properties  when  used  in  the  pi«ssuie- 
curlng  process.   These  binder  systems  were  used  in  the 
fabrication  of  graphite  articles  and  property  determinations 
were  made  on  the  finished  graphites. 


Division  14  -  MATERIALS  (NON-METALUC) 


AD-601  769 
OTS  Price  $1.00 


Dty.  14.  13 


Naral  Cl^ll  Engineering  Lab..  Port  Hueneme,  Calif. 

WATER  VAPOR  TRANSMISSION  AND  ELECTRICAL 

RESISTIVrrY  OF  CONCRETE. 

Final  Technical  rept., 

bjr  Robert  L.  Henry.  25  Jun  64,  38p 

Pro].  Y  ROll  01  01  025 

NCSL  R314 

Unclassified  report 

Descriptoni:   (*Coi.tTete.  Physical  properties).  Salinity. 
Sodfaun  compounds.  Chlorides.  Steel.  Water.  Cements, 
Corrosion.  Oleic  acids.  Aging  (Materials),  Humidity,  Experi- 
mental data.  Tensile  prc^>erties.  Reinforced  concrete.  Rock 
(Geology),  Water  vapor.  Resistance  (Electrical). 

This  Is  the  final  report  of  a  study  of  water  vapor  trans- 
mission (WVT)  of  plain  concrete  and  of  San  Gabriel  rock,  cor- 
rosion of  steel  grids,  and  electrical  resistivity  of  cone  rite. 
Tlie  WVT  studies  involved  San  Gabriel  rock  and  plain  concrete 
with  water-cement  ratio,  type  of  reinforcing  steel  grid, 
aggregate  size,  relative  humidity,  two  admiKt'jr>'!D  (3.:>dlum 
chloride  and  oleic  acid),  and  p>osition  of  slice  as  variables  in 
one  or  more  of  three  phases  of  Investigation.    WVT  rates 
decreased  with  an  increase  In  age  of  concrete.  In  strength  of 
concrete,  In  maximum  aggregate  size,  and  with  the  presence  of 
1.5  percent  sodium  chloride.    Two  kinds  of  steel  grids — mild 
reinforcing  steel  and  high-strength  prestressing  wire — were 
embedded  In  the  2-lnch-thick  concrete  disks  of  some  of  the 
WVT  specimens.    Upon  completion  of  the  test,  a  higher  percent 
of  corrosion  of  steel  was  found  in  the  higher  water-cement 
ratio  concrete  disks;  nearly  all  of  the  grids  In  concrete  con- 
taining sodium  chloride  showed  some  corrosion.   In  order  to 
determine  the  electrical  resistivity  of  concrete,  using  the  two- 
point  method,  sixteen  concrete  prisms  were  cast  with  carbon 
grils.    Electrical  resistivity  increased  with  age  and  decreased 
with  Increased  salinity  of  mixing  water.  (Author) 


AD-601-808 
OTS  Price  $1.50 


Div.    14,  12,  17 


Aerospace  Corp.,  Los  Angeles,  Calif. 

AIR  PLASMA  ARC  MATERIALS  TESTING  FOR  RE-ENTRY. 

by  D.  H.  Leeds.  W.  E.  Welsh,  J.  L  Slaughter,  and 

E.  G.  Kendall.  17  Jun  64.  57p   TDR269  4240  10  11 

Contract  AF04  695  269 

SSD  TDR64  75 

Unclassified  report 

Descriptors:  (•Heat  resistant  materials,  Tests), 
(•Refractory  materials,  Tests),  (♦Re-entry  vehicles.  Heat 
resistant  materials).  (♦Test  equipment.  Electric  arcs). 
Plasma  physics.  Subsonic  flow.  Air.  High  temperature 
research.  Graphite.  Carbides.  Oxides.  Hafnium,  Tungsten, 
Titanium  alloys.  Zirconium  alloys.  Tantalum  alloys, 
FeaoiUlity  studies. 

Materials  research  in  a  sub-sonic  air  plasma  arc. 
delivering  a  cold  wall  beat  flux  of  700  BTU/sq  ft  -sec  for 
60  sec  and  a  cold  wall  heat  flux  of  2400  BTU/sq  ft  -sec  for 
30  sec  is  described.   Arc  cast  HfC-C,  ZrC-C,  TIC-C, 
TaC-C,  TiB2-B  alloys  are  compared  with  commercially 
hot  pressed  HfC-C,  Tl  C-C,  TaC-C  alloys,  infiltrated 
tungsten  and  sintered  and  forged  tungsten,  pressed  and  cast 
thoria  and  infiltrated  tboria,  pyrolytic  and  boron  pyrolytic 
graphites,  and  with  standards  of  comparison  such  as  ATJ 
gr^ihite  and  boron  nitride.    Pairs  of  motion  pictures  show  a 
calibrated  gray  scale  to  give  a  brightness  tenqwrature 
profile,  simultaneously  with  a  record  of  material  reactions. 
Measurements  of  mass  ablation  rates  and  longitudinal 
recession  rates  are  coii4>ared.   Hot  and  cold  face  tempera- 
tures on  the  flat  faces  of  solid  cylindrical  specimens  are 
noted.   (Author) 
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AD-601  831  Div.  14,  39.  26 

OTS  Price|$0.50 

Prodesco,  Inc.,  Perkasle,  Pa. 

DEVELOPMENT  OF  COTTON  AND  NYLON,  KNITTED 

CLOTH  WITH  ELASTIC  STRETCH  CHARACTERISTICS. 

Final  rept,  Jun  62-Sep  63, 

by  Hal  E.  Brockmann.  May  64,  12p 

Contract  AF33  657  9510,  Pro].  6314,  Task  631401 

SEG  TDR64  6 

Uoclaaslfled  report 

Descriptors:  (♦Gloves,  Milltaiy  personnel),  (♦Clothing, 
Fibers  (Synethetic)),  (♦Textiles,  Manufacturing  methods). 
Dyes,  Finishes  and  finishing,  Data.  Production.  Machines. 
Cotton  textiles.  Elastic  webbing.  Nylon,  Polyester  plastics. 
Tensile  properties,  Armed  forces  supplies. 

Blends  of  cotton  and  synthetic  fibers  were  studied  (nylon, 
polyester).    These  were  knitted  Into  fabrics  to  evaluate  their 
elastic  elongation,  gripping  characteristics,  as  well  as  non- 
yellowing  properties  In  the  case  of  white.   Data  are  presented 
on  the  yams  and  fabrics  employed.    The  fabric  was  designed  to 
provide  a  clean,  snug  fitting  glove  which  has  good  grippli^ 
characteristics  e<iual  to  all  cotton.  (Author) 


AO-601  832  DlT.    14.  4 

OTS  Price  $1.25 

Union  Carbide  European  Research  Associates.  Brussels 
(Belgium). 

RESEARCH  AND  DEVELOPMENT  ON  ADVANCED 
GRAPHITE  MATERIALS.    SUPPLEMENT  TO  VOLUME  XL 
CHARACTERIZATION  OF  BINDERS  USED  IN  THE  FABRICA- 
TION OF  GRAPHITE  BODIES, 
^pplement  1.  1  Jan-31  Dec  62. 

by  E.  de  Ruiter.  J.  F.  M.  Oth.  V.  Sandor.  and  H.  Tachamler. 
May  64.  43p 

Contract  AF33  616  6915.  Pro]s.  7350,  7381, 
Tasks  735002,  738102 
WADD  TR61  72  Vll  SI 

Unclassified  report 

Descriptors:   (♦Binders.  Gnqihite).  (♦Pltoh  (Material), 
Binders),  Tar.  Acromatic  compounds.  Distillation. 
Molecular  structure.  Hydrogen,  Molecular  weight.  Heat 
treatment.  Plasticity.  Chemical  properties.  Physical  prop- 
erties. Benzenes,  Pyridines,  Absorption  spectrum.  Spectra 
(Infrared),  ^?ectra  (VUible  and  Ultraviolet). 

A  typical  coal  tar  pitch  was  separated  into  fractions  which 
were  analyzed  and  characterized  by  selected  physical  and 
chemical  methods.   The  results  indicated  the  presence  of 
molecules  consisting  of  from  one  to  several  aromatic 
clusters,  each  having  a  mean  cluster  size  near  four  aro- 
matic rings.   Information  was  obtained  on  aromaticlty,  hydn>- 
gen  distribution  and  substitution  index.    A  study  was  made  of 
the  efiect  of  temperature  and  different  atmospheres  on  the 
plasticity  of  the  various  fractions  of  the  pitch  sample. 
(Autboi) 


AD-601  833 
OTS  Price  $2.50 


Div.  14.  4 


National  Carbon  Co.,  Parma.  Ohio. 

RESEARCH  AND  DEVELOPMENT  ON  ADVANCED 

GRAPHITE  MATERIALS.  VOLUME  XXXVU.  STUIMES  OF 

GRAPHITE  DEPOSITED  BY  PYROLYTIC  PROCESSES. 

Rept.  for  May  60-May  62 

by  P.  H.  Higgs,  R.  L.  Flnlcle,  R.  J.  Bobka.  E.  J.  Seldln.  and 

K.  J.  Zeltsch.  May  64.  114p 

Contract  AF33  616  6915  Projs.  7350.  7381, 

Tasks  735002,  738102 

WADD  TR61  72  V37 

Unclassified  report 


% 


MATERIALS  (NON-METALLIC)  -  Division  14 


Descriptors:  («Pyrolytic  graphite,  Pyrolysls),  (♦Gn^Alte, 
Vapor  plating),  Hiyslcal  properties.  Mechanical  prop- 
erties. Thermal  expansio.i.  Pressure,  Temperature. 
Hydrogen,  Helium,  Argon,  Chlorine,  Hydrocarbons, 
Anisotropy.  Feasibility  studies.  Velocity.  Hetfaane.  Heat 
treatmeat.  Organic  coatings.  Cartwns.  Tex^es. 

Woik  on  pyrolytic  or  vapor-deposited  graphite  under  this 
program  was  limited  to  mechanism  studies  and  property 
measurements.    Methods  of  depositing  high  quality  pyroljrtic 
graphite  are  described  with  evidence  as  to  the  cause  of 
conical  growths  and  delaminatlons  within  the  structure  of 
the  material.    Results  are  prude  ilel  .^i.  the  use  of  hydrogen, 
helium  and  argon  as  diluents,  and  on  the  use  of  chlorine  ais  an 
additive  In  the  pyrolytic  process.   The  mean  deposition  rate  is 
shown  to  be  a  function  of  "lydrojirjin  concentration,  diluent 
type,  gas  velocity,  temperature  and  pressure.   Theoretical 
studies  of  the  equilibrium  composition  of  methane  as  affected 
by  changes  In  temperature  and  pressure  are  presented. 
Feasibility  studies  on  the  production  of  graphite  of  carbon 
vapor  deposition  were  conducted  >«^ch  Indicate  that  non- 
lamellar  graphite  with  a  predetermined  degi«ae  of  anisotropy 
can  be  produced  by  this  method.   Room  temiJerature  pull 
strength  yam  has  been  Increased  as  muc'   a«  3j1  :)ir  j  j  i;  jy 
>■  dnforoement  of  the  yam  with  thin  coatings  lof  pyrolytic 
cartxm;  both  single  and  multiple  strand  yame  have  been 
coated.  (Author) 


AD-601  845  Div.  14,  25 

OTS  Price  $2.25 

Redstone  Sclenfiflc  Information  Center, 
Redstone  Arsenal,  Ala. 
MATEPUALS  UTILIZABLE  IN  OPTICAL  SYRTEMS 
WORKING  IN  THE  INFRARED,  f 

by  P.  BlllarJ.    H  Jun  64,  .94p  | 

RSIC  193:  TT  64  11809  ' 

Unctossified  report 


Trans,  of  Acta  Electronic  (France)  1962,  v. 
p.  7-66. 


f 


no.  1, 


Descriptors:   (♦Infrared  optical  materials^  Physical 
properties).  Infrared  optical  systems,  Matariids,  Glass, 
Cystals,  Optical  properties.  Refraction,  Mechanical 
properties.  Thermal  properties.  Material  fi>nnlng. 
Tables,  France. 

After  reviewing  the  materials,  grouped  Intoi  families,  wt^ch 
may  serve  In  Infrared  optical  systems,  and  recalling  a  few 
concepts  of  crystal  physics,  a  discussion  is  given  of  the  most 
important  optical  properties  whose  knowledge  enables  one  to 
make  a  Judicious  choice  among  all  materials.    A  classification 
is  set  up  based  solely  on  the  refractlvlty  and  dispersion  of  the 
materials  and  each  is  assigned  a  symbol  consisting  of  letters, 
permitting  one  to  condense  their  main  characteristics.    At- 
tention is  called  to  the  thermal  and  mechanioad  properties 
which  may  Influence  the  performance  of  the  optical  systems, 
or  determine  ttie  technology  of  and  working  of  the  materials. 
(Author) 


AD-601  851 
OTS  Price  $0.50 


Div.    14,  4 


Frick  Chemical  Lab.,  Princeton  Univ.,  N.-J 

CLEAVAGE  REACTIONS  IN  CROSSLINKBD 

ELASTOMERS.  \ 

ONR  technical  rept., 

by  A.  V.  ToboUky,  V.  Johnson,  and  W.  J.  M 

Jun  64,    17p   RLT-82 

Contract  Nonrl858  07,  Pro].  NR356  377 


tjRETHANB 


Knl^t 


ifled  report 

Deflcriptors:   (♦Elastomers,  Isocyanate  plwtlcs), 
(♦Iflocyanato  plastics.  Chemical  bonds).  Polymers,  Rupture, 
Chemical  reactions,  Deconqwsition,  Stresses,  Relaxation 
time. 


A  study  of  network  cleavage  in  a  crosslinked  polyurethane 
elastomer  was  made  using  the  technique  of  stress  relaxation. 
It  was  found  that  the  data  could  be  well  represented  by  a  sum 
of  two  exponential  decay  terms,  and  a  theoretical  explanation 
for  this  is  presented.    Stress  relaxation  in  the  polyurethane 
sample  investigated  Is  discussed  in  terms  of  the  reversible 
cleavage  of  various  linkages  formed  by  Isocyanate  reactions. 
It  is  possible  to  identify  two  difierent  decay  processes  and 
obtain  activation  energies  for  these  processes.    These  are 
identified  with  cleavage  of  two  different  linkages.   It  is  not 
possible  at  present  to  give  a  certain  chemical  identification 
of  the  linkages  responsible  for  stress  decay.    (Author) 


AD-601  852 
OTS  Price  $0.75 


Div.   14,  4 


Frick  Chemical  Lab.,  Princeton  Univ.,  N.  J. 

VISCOELASTIC  PROPERTIES  OF  MONODKPERSE 

POLYSTYRENE. 

ONR  technical  rept. 

by  A.  V.  Tobolsky,  J.  J.  Aklonis,  and  G.  Akovali.  Jun  64, 

27p  RLT-81 

Contract  Nonrl858  07,  ProJ.  NR356  377 

Unclassified  report 

Descriptors:  (♦Styrene  plastics,  Viscoelastidty), 
Polymers,  Theory,  Molecular  weight.  Relaxation  time. 
Tensile  properties,  Shear  stresses.  Friction. 

The  viscoelastlc  properties  of  five  monodisperse  polymer 
samples  of  polystyrene  ranging  In  molecular  weight  between 
80,000  and  270,000  were  studied  and  accurate  values  of 
Eta  sub  t,  J  sub  e,  tau  sub  m,  and  E  sub  m  were  obtained. 
It  is  shown  that  the  dependence  on  molecular  wel^t  of  these 
quantities  is  very  different  from  that  predicted  by  the 
Rouse-Bueche  Theory  or  by  the  Ferry  Landel  Williams 
modification  of  this  theory.   (Author) 


AD-601  862 
OTS  Price  $1.75 


Div.  14,  4,  8,  25 
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Quantum.  Inc..  Wallingford,  Conn. 
ORGANIC  SEMICONDUCTOR  DEVELOPMENT. 
Final  rept., 

by  P.  M.  LaFlamme  and  R.  L.  Taylor.  21  Apr  64,  68p      - 
Contract  AF19  628  2839.  Pro].  8659.  Task  865903 
AFCRL  64  389 
'  Unclassified  report 

Descriptors:  (♦Semiconductors.  Organic  materials),  Met- 
alorganic  compounds,  Magnesium  compounds.  I>yridlnes. 
Nltrlles.  Organic  sulfur  compounds.  Benzenes,  Synthesis 
(Chemistry),  Purification,  Zone  melting.  Electrical  conduct- 
ance. Measurement. 

The  organic  semiconducting  materials  magneslum-bis 
(4,  4'-dipyridyl)  and  4-lsonitrilothioanisole  were  synthesized. 
A  satisfactory  method  of  preparing  and  purifying  the  unstable 
4-isonltrilotfaioanisole  was  established.    Preliminary  conduc- 
tivity measurements  were  carried  out  on  the  synthesized  ma- 
terials, two  carbene  dimers,  and  certain  derivatives  of  the 
caxbenes.   It  was  found  that  these  materials  exhibit  significant 
conductivity  prc^>ertles.   The  unstable  isonltrile  undergoes  a 
reaction  at  room  temperature  giving  what  is  thought  to  be  a 
low  polymer  of  the  isonltrile.   This  material  exhiblte  a  strong 
EPR  spectrum.   A  new  type  of  electrical  conductivity  cell  was 
designed  and  used  for  all  conductivity  measuremente.  (Author) 
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AD-601  878 
OTS  Price  $2.75 


Div.    14 


AD-601  949 
OTS  Price  $1.75 


Dlv.   14 


Califoinia  Inst,  of  Tech.  Pasadena. 

THE  MECHANICAL  AND  OPTICAL  CHARACTERIZATION  OF 

HYSOL  8705  WITH  APPUCATION  TO  PHOTOVISCOELASTIC 

ANALYSIS, 

by  R.  J.  Arenz.  C.  W.  Ferguson,  T.  Kunio,  and  M.  L.  Wlliams. 

Jun  64,  137p 

Contract  AF29  601  5367,  ProJ.  1080,  Task  108001 

WL   TDR64  4 

Unclassified  report 

Descriptors:   (•Photoelasticitjf,  Polymers),  (*Polymer8, 
Photoelasticity),  (*Synthetic  rubber,  Photoelasticity), 
Mechanical  properties.  Shock  waves.  Optical  properties. 
Loading  (Mechanics),  Stresses,  Theory,  Mathematical 
analysis,  Rods,  Strain  (Mechanics),  Dynamics,  Propagation, 
Relaxation  time.  Wave  transmission.  Epoxy  plastics. 

The  main  requirement  for  practical  photovlscoelastlc 
analysis  is  optical  and  mechanical  characterization  of  the 
material.    Time-dependent  characteristics  of  a  typical  low 
modulus  polymer  material,  Hysol  8705.  are  determined  from 
constant  strain  rate  tests  for  a  fuU  range  of  dynamic  loading 
rates  by  taking  advantage  of  the  time-temperature  shift 
phenomenon.    The  theory  of  linear  viscoelasticity  is  then  used 
to  construct  master  curve  representations  for  all  pertinent 
properties  of  Hysol  8705.    A  one-dimensional  photovlscoelastlc 
experimefttal  program  was  conducted  to  generate  experimental 
data  for  comparison  to  a  corresponding  theoretical  problem. 
A  comparison  Is  made  between  the  analytically  predicted 
fringe  patterns  and  the  experimental  results;  also,  available 
two-dimensional  considerations  are  examined.   The  results 
indicate  the  feasibility  of  quantitative  photovlscoelasticitv  with 


AD-601  945 
OTS  Price  $1.00 


Div.    14 


Naval  Civil  Engineering  Lab.,  Port  Hueneme.  Calif. 

PERMEABILITY  OF  CORAL  CONCRETE. 

Technical  rept., 

by  William  R.  Lorman.    16  Jun  64,    62p 

ProJ.  Y  R007  05  014 

NCEL  R280 

Unclassified  report 

Descriptors:    (*Concrete.  Permeability),  Cements, 
Moistureproofing,  Mixtures.  Shale. 

The  water  permeability  <rf  hardened  coral  concrete  was 
investigated  to  learn  the  effects  of  mix  design  factors.    The 
independent  variables  were  aggregate  type  and  source,  water- 
cement  ratio,  cement  content,  and  pozzolanic  admixture.    The 
test  data  demonstrated  that  the  least  permeable  coral  concrete 
contained  Eniwetok  aggregate  and  after  3  months  exposure  had 
a  coefficient  of  permeability  approximating  0.000001  Inches  per 
hour  for  the  liquid  phase  and  approximating  0. 000005  pounds 
per  scpiare  inch  per  hour  for  the  vapor  phase.    These  values 
were  equivalent,  for  all  practical  purposes,  to  the  corresponding 
coefficients  of  the  least  permeable  reference  concrete.    The 
least  permeable  coral  concrete  had  a  gross  water-cement  ratio 
not  exceeding  5.4  gallons  of  water  per  bag  of  cement  and  a 
cement  factor  of  9.0  bags  per  cubic  yard  of  concrete.    The  use 
of  calcined  opaline  shale,  as  a  partial  replacement  of  portland 
cement,  served  to  make  the  coral  concrete  test  specimens 
stronger,  more  watertight,  and  more  damp-proof  than  was 
otherwise  possible,  all  other  factors  being  equal.    (Author) 


AD-60i  iS: 
OTS  Price  $0.50 


Div.    14,  29 


Reaction  Motors  Div.,  Thiokol  Chemical  Corp.. 

Denvllle,  N.  J. 

DIELECTRIC  MATEMALS  FOR  HIGH  TEMPERATURE 

EVALUATION. 

Rept.  for  16  Dec  63-30  Apr  64, 

by  Nathan  Mayes.    30  Apr  64,  31p   RMD  5038F 

Contract  NObs90065,  Pro].  SR007  03  03.  Task  1000 

Unclassified  report 

Rept.  includes  Appendix:  Investigation  of  Thermal  Stability 
of  Boron-Silicone  Co[)olymer. 

Descriptors:   (♦Silicone  plastics,  Organoboranes), 
(♦Organoboranes,  Silicone  plastics),  (»SQoxane8,  Thermal 
properties),  (*Dielectrics,  Inorganic  polymers),  (♦Elasto- 
mers, Inorganic  polymers).  Plastics.  Laminated  glass. 
Polymers,  Varnishes,  Stereochemistry.  Molecular  wei^t. 
Hydrolysis,  Electric  motors.  Polymerization. 

Carborane  siloxane  polymers  were  studied  as  thermally 
stable  materials.    Methods  of  polymerization  to  obtain  high 
molecular  weight  linear  polymers  were  investigated. 
Cohydrolysis  of  dimethyldichlorosilane  and  (4-carboranyl- 
butyl)-  methyldichlorosilane  and  solvent  fractionation  of  the 
products  yielded  linear  polymers  of  7000-14,000  molecular 
wei^t.    This  preparation  was  scaled  up  to  produce  21  lb  of 
polymer  which  upon  fractionation  yielded  approximately  10.5 
lb  of  high  molecular  weight  product.    A  hi^ier  molecular 
weight  carborane  siloxane  elastomer  was  prepared  by  addition 
of  butenylcarborane  to  a  silicone  gum  that  contained  silyl 
hydrogens.    Addition  occurred  readily  when  the  reaction  sites 
were  uniformly  separated  but  was  sterically  hindered  when  the 
sites  were  randomly  located.    Carborane  siloxane  polymers 
were  cured,  using  ethoxysilane  curatives  and  metal  octoate 
catalysts,  to  investigate  potential  amplications  in  varnishes, 
laminates,  elastomers  and  plastics.   The  thermal  properties 
of  uncured  and  cured  cartwrane  siloxane  polymers  were  in- 
vestigated in  an  application  study.   Tests  in  simulated  sealed 
electric  motors  at  185C  showed  do  corrosion  of  the  carbon 
brushes  due  to  the  carlxsrane  siloxane  polymer.    (Author)  jn 


Wa?ter  Reed  Army  Medical  Center.  Washington,  D.  C. 

EVALUATiOli  OK    .•.    . .:  IV  .\T.^  TdRPOLYMER, 

POLrURSTHANE  COMTKKIFE. 

Rept.  for  Jul  63 -Jan  64 

by  Timothy  V.  Hcithorn  and  James  C.  Eaton,  Jr.   Jun  64, 

13p 

Proj.  3A012501A82  03 

WRAMC  TR6t07 

Unclassified  report 

Descriptors:  (♦Glovos.  Materials),  (*Acryllc  resiu. 
Films),  (♦Isooyauat3  plastics.  Films),  Composite  materials, 
Elastonaers.  Pr^^paration,  lAat^rial  forming.  Adhesion. 
Physical  properties. 

Composite  films  cons-sting  of  a  flexible  acrylate  ter- 
po'ymer  SiDstrate  and  an  w&er  layer  of  poly  (ester-urs- 
thaoe)  elastomer  were  prepared  and  svaluated  for  use  in 
cosmetic  glove  applications.    (Author) 


AD-601  991 
OTS  Price  $2.25 


Div.  14 


nr  Research  Inst.,  Chicago,  111. 

REFRACTORY  INORGANIC  NONMETALUC  MATERIALS, 

THEORY  AND  MECHANICAL  PHENOBJENA. 

Rept.  for  1  Apr  63-31  Mar  64 

by  P.  D.  Southgate  and  K.  S.    Mendelson.   Mar  64.  81p 

Contract  AF33(616)8123,  ProJ.  7350,  Task  735003 

ASD  TDR431  P3 

Unclassified  report 

Descriptors:     (♦Refractory  materials.  Internal  friction), 
(Internal  friction.  Refractory  materials).  Inorganic 
compounds,  Silic<»,  Indium  alloys.  Antimony  alloys.  Single 
crystals,  DeformaUon,  Crystal  lattice  defects,  Dtnaping. 
Heat  of  activation.  Oxygen,  Magnesium  compounds.  Monox- 
ides, Chromium  compounds.  Mathematical  models.  Diflu- 
sion.  Low  frequency. 


MATERIALS  (NON-METALUC)  -  Division  14 


Internal  frioti<»  In  plastically  deformed  silloon  and  indium 
antimonlde  single  crystals  is  measured  in  tbe  400  c/s  to  80 
te/s  region,  at  temperatures  up  to  12e0C.   The  internal 
friction  vs.  temperature  curves  are  tentatively  analyzed  into 
two  overlapping  parts,  a  Bordoni  peak  and  a  high  temperature 
rise.   Measurements  of  the  oxygen-relaxation  peak  in  silicon, 
together  with  an  assessment  of  oxygen  concentration  from 
measurements  of  the  9  micron  infrared  absorption  line,  have 
allowed  tbe  dlpole  strength  of  tbe  Interstitial  oxygen  defect 
to  be  derived.   Further  studies  of  anneal  of  a  deformed  mag- 
nesium oxide  crystal  containing  about  0.05%  chromium  show 
that  tOe  activation  energy  of  the  anneal  is  very  similar  to 
that  d  purer  crystals,  about  2eV  above  450C.  Thedlsordered- 
strlp  model  of  dislocation  damping  is  developed  further,  the 
theory  put  on  a  sounder  basis,  and  tbe  relative  importance  of 
thermodynamic  and  viscous  '<amplng  assessed. 


AD-602  012  DiT.   14,  17.  26 

OnrS  Price  $2.75 

Materials  Research  Center.  Northwestern  liraiv..  Evanston.  ni. 

MATERIALS  RESEARCH  CENTER.  ANNUAL  REPORT. 

1963-1964    A  COMPENDIUM  OF  THE  REPORTS  OF  THE 

INDIVIDUAL  RESEARCHES  . 

Rept.  no.  4.  1  May  63-31  Jan  64, 

by  J.  B.  Cohen,  R.  L.  Hines,  J.  A.  Marcus.  N.  W.  Ewald,  and 

R.  Frerichs.   31  Jan  64,  13^ 

Contract  SD67  1 1 

Cnflasslfied  report 

Research  supported  by  Advanced  Research  ^roiecta  Agency. 

Descriptors:   (♦Materials,  Scientific  resettch).  Metallic 
crjrstals.  Single  crystals.  Metals.  Semiconductors,  Crystal 
lattice  defects.  Thermodynamics,  Inorganic  compounds. 
Polymers,  Sintering,  Solid  state  physics.  Abstracts. 
Symposia. 

Summaries  are  given  of  current  research  In  the  fields  of 
metallurgy,  solid  state  physies.  mechanics,  and  chemistry. 
A  list  of  publications  on  related  fields  is  included. 


AD-602  030 
OTS  Price  $0.50 


DiT.-  14.  a.  31 


NaTs!  Applied  Science  Lab.,  Brooklyn.  N.  Y . 

A  KIT  FOR  SERVICE  TESTS  OF  COMPOUW  XZ-8-3057 

DEICING  COATING  SYSTEM. 

Technical  memo.  no.  4 

(8  Jul  64  J,  12p 

Pro].  SF013  99  02,  Task  0519 

NA8L  9300  18 

Jaclasslfled  r^wrt 

Descriptors:  (*loe  prevention,  SUpbome).  (♦De-lcii« 
materials.  Coatings).  (*Coatlng8.  De-icing  materials), 
ftufaoes.  Adheeioo,  Thickness.  Environmental  tests. 
Paint  primers.  Ship  structural  components.  Steel,  Aluminum, 
Brass.  SUoxanes,  Plastics,  Naval  vessels  (Combatant), 
Paints,  Wood,  Instructl(»  manuals. 


This  memorandum  reports  on  the  development  of  a  deiclng 
coating-system  service-test  kit  which  contains  all  of  the 
materials  and  Instmctions  necessary  for  preparation, 
application  and  service  testing  aboard  ship  of  delcing-coating 
systems.    The  kits  are  Intended  for  distribution  to  vessels 
participating  in  tests  of  delcing-coating  systems  under  service 
conditions.   This  memorandum  also  reports  on  a  service 
trial  ol  a  coating  system  (XZ-8-3057).  performed  with  the 
use  of  such  a  kit.  aboard  the  Navy  minesweeper  USS  LIMPKIN 
(K9C-196).   The  coating  system  reduced  the  amount  of  work 
neoeasary  for  loe  removal  up  to  30%.   (Author) 


AD-602  031  DiT.   14,  8.  35 

OTS  Price  $1.25 

Nuclear  Corp.  of  America,  Phoenix.  Ariz. 

INVESTIGATION  AND  STUDY  OF  RARE-EARTH-DOPED 

SILICON. 

Final  rept. 

by  Carl  R.  Betz,  Robert  R.  Rutherford,  and  Robert  L. 

Curtte.   Apr  64,  41p 

Contract  AF19  628  2412,  Proj.  4608,  Task  460804 

AFCRL  64  406 

Unclassified  report 

Descriptors:  (•Semiconductors.  Silicon),  (^Silicon,  Siiwle 
crystals),  (♦Crystal  growth.  Silicon).  Crystals,  Impurities, 
Rare  earth  elements.  Uranium.  Resistance  (Electrical) 
Diodes  (Semiconductor).  ' 

A  summary  is  given  of  work  performed  toward  the  objective 
of  producing  single  silicon  crystals  doped  with  rare-earth 
elements  and  with  uranium.   Crystals  were  grown  by  various 
modifications  of  the  Czochralski  method,  and  the  apparatus 
and  techniques  are  described.   The  properties,  principally 
the  resistivity  profiles,  and  details  of  doping  and  of  growth 
are  included  for  each  crystal  that  was  grown.    (Author) 


AD-602  133 
OTS  Price  $0.50 


Dlv.   14,4 


OUn  Mathleson  Chemical  Corp.,  New  Haven,  Conn. 
DEVELOPMENT  OF  A  FIRE-RESISTANT  WATER-BASE 
HYDRAUUC  FLUID. 

Bimonthly  progress  rept.  no.  1,  11  May-30  Jun  64, 
by  E.  H.  Kober  and  G.  F.  Ottmann.  10  Jul  64,  17p 
Contract  NObe90268 

Unclassified  report 

Descr^ors:  (•Hydraulic  fluids.  Synthesis  (Chemistry)), 
Ethylene  oxide.  Amines,  Phenols,  Toluenes,  Viscosity, 
Fire  safety.  Ignition,  Temperature.  Solubility. 

The  reacUon  of  2,  4-toluene  diamine  with  both,  ethylene  oxide 
and  glycldol  in  various  mole  ratios  afforded  water-soluble 
products,  whereas  the  products  obtained  by  reacting 
2,  4-toluene  diamine  with  propylene  oxide  were  water-insohible. 
Water-soluble  products  were  also  obtained  by  reacting 
trichlorophenol  with  glycldol  in  different  mole  ratios. 
Viscosities,  pour  points,  flash  and  fire  points,  and  autogenous 
ignition  ten4>eratures  of  the  water-soluble  products 
were  determined.   (Author) 


AD-602  155 
OTS  Price  $0.75 


DiT.    14,31 


NaTal  Applied  Science  Lab.,  Brooklyn.  N.  Y. 

THE  NASL  NOTCHED  FLAT  COMPRESSION  TEST  FOR 

FILAMENT  WOUND  MATERLVLS.    REINFORCED 

PLASTICS  FOR  DEEP  SUBMERGENCE  AND  OTHER  HIGH 

STRENGTH  APPLICATIONS. 

Progress  rept.  no.  5 

by  N.  Fried  and  M.  SUverg^elt.    1^8  May  641,   21p 

Pro].  SR007  03  04,  Task  1008 

NASL  6189  5 

Unclassified  report 

Descriptors:   (♦Laminated  plastics.  Filament  wound 
construction),  (♦Filament  wound  construction.  Compressive 
properties).  (♦Test  methods.  Filament  wound  construction). 
Test  methods.  Sheets,  Reinforcing  materials.  (Bass 
textUes,  Epoxy  plasUcs,  Test  equipment,  PlasUcs,  Failure 
(Mechanics),  Hydrostatic  pressure.  Submarine  hulls. 

The  NASAL  notched  flat  method  for  determining  compressive 
strength  of  filament  wound  materials  is  described.   Data  are 
presented  for  a  series  of  tests,  in  wMch  a  number  of 
different  methods  of  grip  construction  were  employed,  In- 
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Division  14  -  MATERIALS  (NON-METALUC) 


dicating  good  reproducibility,  with  an  overall  coefficient  of 
variation  of  4.9%.    For  a  material  of  2:1  orthogonal  construc- 
tion, with  S  glass  reinforcement,  an  average  compressive 
strength  value  of  157,800  psi  was  obtained  in  the  stronger 
('2')  direction.    This  value  is  within  5%  of  the  average  value 
reported  for  tests  on  cylindrical  specimens,  of  similar  con- 
struction, tested  hydrostatically.    Very  recent  data  for  a 
material  of  superior  quality,  tested  by  the  NASL  notched  flat 
method,  gave  an  average  value  of  compressive  strength  in  the 
'2'  direction  of  178.000  psi,  with  an  individual  high  of  192.800 
psi.   Based  on  these  data,  it  is  believed  that  laminates  of  this 
type  may  be  produced  with  present  day  materials  which  will 
have  compressive  strengths  of  200.000  psi  or  higher.    (Author) 


AD-602  215 
OTS  Price  $0.76 


Div.    14 


AD-602  163 
OTS  Price  $0.75 


Div.    14,  20 


Radiation  Effects  Information  Center,  Columbus.  Ohio. 

MONTHLY  ACCESSION  LIST.    ABSTRACT  NO.  24313 

TO  24385,  PART  I. 

Rept.  for  1-30  Jun  64, 

10  July  64,    30p    REIC  MAL76 

Contract  AF33  615  1124.  continuation  of 

Contract  AF33  657  10085 

Unclassified  report 

Descriptors:    (*Radiation  chemistry, Materials), 
('Bibliographies,  Radiation  chemistry),  Abstracts,  Metals. 
Ceramic  materials.  Organic  materials.  Polymers, 
Electronic  equipment.  Single  crystals.  Inorganic 
compounds.  Radiation  damage.  Oscillators,  Accelerom- 
eters.  Nuclear  reactors.  Handbooks,  Space  environ- 
mental conditions.  Radiation  measurement  systems. 

A  bibliography  of  73  abstracts  is  given  on  the  effects  of 
radiation  on  metallic,  ceramic,  organic,  polymeric,  and 
inorganic  materials;  electronic  materials,  components,  and 
devices;  test  facilities;  space  environment  and  effects  on 
materials;  and  experimental  devices  and  techniques. 


AD-602  164 
OTS  Price  $0.50 


Div.    14.  20 


Radiation  Effects  Informaticm  Center,  Columbus,  Ohio. 
MONTHLY  ACCESSION  LIST.    COORDINATE  INDEX, 
PART  n.  FOR  ACCESSION  LISTS  FROM  OCTOBER  1,  1963 
TO  JUNE  30.  1964. 
10  Jul  64.    16p 

Unclassified  report 

Descriptors:    ('Indexes,  Radiation  chemistry). 
('Radiation  chemistry.  Materials),  Subject  indexing. 
Abstracts,  Nuclear  particles,  Dosimetefs,  Space  environ- 
mental conditions.  Environment. 

The  inverted  concept-coordinate  index  is  a  reference  for 
the  Monthly  Accession  List  (AD-602  163).   The  index  is  sub- 
divided into  sections.   The  first.  Radiation  Environment, 
includes  dosimetry  and  energy  aspects  of  all  electromagnetic 
and  particulate  radiation  sources,  with  the  exception  of  space 
radiation.    Section  two  deals  with  materials,  properties, 
secondary  environment  (including  space  environments),  de- 
vices, and  all  other  subject  concepts. 


Boeing  Co.,  Seattle,  Wash. 

MACROLAMINATE  PARTICLE  DEVELOPMENT. 

Bi-monthly  Interim  rept.  no.  1,  1  Apr-1  Jun  64. 

by  F.  H.  Simpson.    1  Jun  64,  26p 

Contract  NOw64  0194f 

Unclassified  report 

Descriptors:   (^Composite  materials.  Laminates). 
(•Laminates.  Composite  materials).  Ceramic  materials, 
Refractory  materials,  Oxides.  Molybdenum,  Magnesium 
compounds.  Cerium  compounds.  Hafnium  compounds.  Tensile 
properties,  Sintering,  Material  forming.  Oxidation.  Particles. 
Geon>etric  forms.  Geometry,  High-temperature  research. 

The  program  was  established  fo  Investigate  the  various 
factors  affecting  the  strength,  ductility  and  oxidation  resis- 
tance of  a  selected  macrolaminate  particle  composite  mate- 
rial.   The  investigation  includes  a  study  of  particle  geometry, 
forming  methods  and  sintering.   The  ultimate  objective  is  the 
development  of  macrolaminate  particle  composite  materials 
which  have  sufficient  tensile  ductility  and  strength  to  permit 
their  use  in  structural  members  operating  in  an  oxidizing 
environment  at  temperatures  in  excess  of  2000 F.  (Author) 


AD-602  256  Div. 

OTS  Price  $1,00 


14.  11,  17 


Rock  Island  Arsenal  Lab.,  III. 

THE  DEVELOPMENT  OF  A  VEHICLE  CORROSION 

PREVENTIVE.  DETROIT  AREA  FIELD  TEST. 

Interim  rept., 

by  Harry  C.  Muffley.    28  Feb  64,    34p 

Proj.  lAO  24401A109 

RIAL  64  661 

Unclassified  report 

roscriptors:  (*Corroalon  inhibition.  Tests),  (•Vehicles, 
Corrosion  inhibition).  Sprays,  Cleaning,  Coatings,  Pres- 
ervation, Cargo  vehicles.  Passenger  vehicles.  Photo- 
graphs, Michigan  (State). 

A  field  test  was  devised  for  the  evaluation  of  vehicle  ^ 

corrosion  preventives  in  the  Detroit  area.   Seven  compounds 
were  selected  and  applied  to  21  vehicles  by  means  erf  an  air- 
less spray  unit.    A  procedure  for  processing  vehicles  used 
in  the  field  test  was  developed.    This  included  inspections 
during  the  various  s'tages  of  processing,  cleaning  techniques 
and  the  applications  of  the  vehicle  corrosion  preventives. 
The  procedure  also  indicates  when  to  use  prepared  data 
sheets  for  recording  observations  made  during  the  different 
steps  of  processing.    Photographs  of  specific  areas  of 
interest  on  the  vehicles  were  made  and  the  location  noted  on 
the  data  sheet.    (Author) 
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AO-601  700 
OTS  Price  $2.60 


Div.  IS 


Case  Inst,  of  Tech..  Cleveland,  Ohio. 

RESTRICTION  TO  CUT  RULE  AND  THE  d()NSISTENCY  OF 

A  NATURAL  DEDUCTION  ARITHMETIC. 

Technical  rept.  no.  1. 

tay  Clement  F.  Kent.  18  Jun  64.  Zip 

Grant  Nonr  G00077  64 

Unclassified  report 

Descriptors:  (•Metamathematlcs),  (*Mathematical  logic). 
(♦Number  theory),  ('Recursive  functions),  Numbers. 
Transformations  (Mathematics),  Set  theory.  Theorems. 

In  this  paper,  consistency  of  a  system  callM  Si  sub  delta  is 
proved  by  generalizing  arguments  of  Schutta's  paper 
(Math.  Ann.  122:   369-389,  19S7)  to  prove  that  proofs  In  that 
system  need  use  cut  only  when  one  premise  is  an  induction 
sxlom.   Consistency  follows  quickly  from  this  fact  since  It 
means  that  a  quantifier-free  theorem  has  a  quantifier-free 
proof  and.  hence,  a  false  prime  formula  like  0  =  1  is  unprov- 
able In  the  system  under  study.    However,  since  this  system 
uses  a  set  of  axioms  which  is  productive  (a  productive  com- 
plement of  a  recursively  enumerable  set)  it  is  not  a  formal 
system  in  the  usually  accepted  sense,  and  Hts  metamathematlci 
cannot  be  formalized  In  the  more  usual  formal  systems  for 
arithmetic.  (Author) 


AO-601  736  Div.  15.  U 

OTS  Price  $0.75 

Pacific  Missile  Range.  Point  Mugu,  Calif. 

AN  EXTREME-VALUE  PROBLEM  RELATBD  TO  A 

SAMPUNG  STUDY. 

Technical  memo. 

by  M.  L.  Eaton.  22  Jun  64.  26p 

PMR  TM64  4 

Unclassified  report 

Descriptors:   (♦Sampling.  Population  (Mathematics)), 
(•Probability,  Theorems),  (*Firing  tests  (Ordnance).  Sched- 
uling). Ranges  (Establishments),  Operations  research.  StaUs- 
tical  analysis.  Integrals.  Numerical  analysis.  Statistical  dis- 
tributions. Statistical  functions. 


In  Ufa 


Tills  memorandum  considers  a  problem  Inlv^hich  a  large 
sample  called  a  collection  is  taken  from  a  known  infinite  popu- 
lation and  then  the  collection  is  sampled.   Basictdly  the  prob- 
lem under  study  is  the  priori  comparison  (dUference  in  magni- 
tude) of  the  upper  bound  of  the  collection  with  the  upper  bound 
of  the  final  sample.   Briefly  the  results  of  the  study  show  that 
if  a  small  difference  is  desired,  the  ratio  of  sample  size  to 
collection  size  required  depends  heavily  on  the  nature  of  the 
upper  tall  of  the  density  function  of  the  original  population.   An 
increase  in  the  upper  bound  of  the  population  and  an  increase 
in  the  rate  of  decay  of  the  density  function  left  of  the  bound 
both  tend  to  increase  required  sample  size^  (Author) 


AD-601  741 
OTS  Price  $1.10 


Div.  15.  a 


Army  Electronics  Research  and  Development  Agency. 

Fort  Monmouth.  N.  J, 

EXTENSIONS  TO  THEORY  OF  TIME-SERIBS  ANALYSIS. 

Quarterly  rept.  no.  7.  1  Feb-30  Apr  64. 

by  Walter  Freiberger.  30  Apr  64,  ip 

Contract  DA36  039sc87222.  Pro].  3A99  25  <M2 

Unclassified  report 


i 


MATHEMATICS  -  Division  15 


Descriptors:  (^Statistical  analysis,  Theory),  ('Series. 
Time),  ('Statistical  processes.  Meteorology),  ('Probability. 
Weather  forecasting).  Stochastic  processes.  Mathematical 
prediction. 

This  report  contains  abstracts  of  the  following  reports  that 
were  issued  in  this  quarter  and  are  being  distributed  with  the 
quarterly  report:   (1)  The  analysis  and  prediction  of  meteoro- 
logical fields  by  Walter  Freiberger.   (2)  Statistical  methods 
for  the  extrt^wlation  of  meteorological  fields  by  A.  M.  Yaglom. 
(Authoi) 


AO-601  812 
OTS  Price  $0.50 


Div.  15 


Foreign  Tech.  Olv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

ON  THE  CONTINUITY  OF  STRUCTURAL  FUNCTIONS. 

by  A.  A.  Markov.  12  May  64.  9p 

FTD  TT64  475;  TT  64  11805 

Unclassified  report 

Unedited  rough  draft  trans,  of  Uspekhi  Matematlchesklkh . 
Nauk  (USSR)    1954  v.  9,  no.  3  61  p.  226-230. 

Descriptors:  ('Recursive  functions.  Mathematical  logic), 
('Mathematical  logic.  Recursive  functions).  Numbers, 
Sequences.  Real  variables.  Metamathematlcs,  USSR. 


AO-601  842  Olv. 

OTS  Price  $0.75 


15 


Cruft  Lab.,  Harvard  Univ.,  Cambridge,  Mass. 

SOME  INEQUAUTY  CONSTRAINT  PROBLEMS  IN  THE 

CALCULUS  OF  VARIATIONS, 

by  Walter  F.  Denham.    16  Apr  64,    27p   Cruft  TR-436 

Contract  Nonrl866  16,    Pro].  NR372  012 

Unclassified  report 

Descriptors:   ('Calculus  of  variations.  Inequalities), 
('Inequalities.  Calculus  of  variations).  Optimization, 
Control  systems.  Equations,  Hamlltonlan.  Algebra. 
Mathematical  programming. 

Four  related  memoranda  dealing  witti  inequality  constraints 
in  the  calculus  of  variations  are  collected  In  this  report.   The 
first  is  a  detailed  derivation  of  the  solution  to  a  problem  ap- 
pearing in  (ALAA  Journal  1:  2544  -  2550,  1963).    The  second 
is  the  solution  to  tlie  simplest  possible  problem  including  both 
a  control  variable  and  a  ^tate  variable  inequality  constraint. 
The  third  adds  a  slight  complexity  to  the  second  leading  to 
transcendental  equations  in  the  solution.   The  fourth  is  a 
description  of  a  straightforward  method  of  calculating  neighbor- 
ing extremal  paths  when  an  interval  of  the  nominal  extremal 
is  on  a  control  variable  or  a  first-order  state  variable  in- 
equality constraint  boundary.   (Author) 


AO-601  844 
OTS  Price  $1.00 


Div.   15 


Ciuft  Lab.,  Harvard  Univ.,  Cambridge.  Mass. 
IDENTIFICATION  OF  LINEAR  DYNAMIC  SYSTEMS, 
by  Yu-Chi  Ho  and  Robert  C.  K.  Lee.    25  May  64,  31p 
Cruft  TR-446 
Contract  Nonrl866  16,  Pro].  NR372  012 

Unclassified  report 

Descriptors:  ('Control  systems.  Linear  systems), 
('Linear  systems,  Identiflcatloi^,  Real  time.  Monte  Carlo 
Method.  Least  squares  method.  Series,  Stochastic 
processes.  Mathematical  prediction.  Optimization. 
Stability. 

This  report  presents  a  real  time  computational  scheme  for 
the  identification  of  linear  dynamic  system  parameters.    The 
method  is  shown  to  be  convergent  under  stochastic  environment 
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for  arbitrary  initial  estimates  of  tiie  system  parameters. 
Experiments  with  second-  and  fourth-order  systems  further 
verify  the  practicality  of  the  method.    Applications  of  the 
approach  to  adaptive  prediction  and  filter  design  are 
direct  and  obvious.   (Author) 


AD-601  859  Div. 

OTS  Price  $2,25 


15 


Michigan  State  Univ.,  East  Lansing. 

QUASI-MARTINGALES  AND  STOCHASTIC  INTEGRALS. 

Technical  rept.  no.  1, 

by  Donald  L.  Fisk.    2  Aug  63,  95p 

Contract  Nonr2687  02 

AD  414  838 

Unclassified  report 

Descriptors:    (*Statlstical  analysis.  Theory),  (*Inte- 
grals.  Stochastic  processes),  (*Stochastic  processes..  Inte- 
grals), Measure  theory,  ProbabUity,  Statistical  processes. 


AD-601  870 
OTS  Price  $0.50 


Div.  15,  5 


Michigan  State  Univ.,  East  Lansing. 

AN  ELEMENTARY  TREATMENT  OF  THE  AMOUNT  OF 

INFORMATION  IN  AN  EXPERIMENT. 

Technical  tept.  no.  2, 

by  Herman  Rubin.    5  Sep  63,  5p  MSU  RM106-HR9 

Contract  NoDr2587  02 

Unclassified  report 

Descriptors:   (^Communication  theory.  Measure  theory), 
(♦Measure  theory,  Conununlcation  theory).  Statistical 
distributions.  Statistical  functions.  Probability. 

This  note  treats  the  problem  of  information  in  an  experiment 
without  continuity  assumptions.   It  is  shown  that,  if  the  infor- 
mation function  satisfies  certain  assumptions,  then  it  is  a 
multiple  ot  the  Wiener-Shannon  function.   (Author) 


AD-601  871  Div. 

OTS  Price  $0.50 


15 


Michigan  State  Univ.,  East  Lansing. 

SUPPORTS  OF  INnNlTELY  DIViaBLE  DISTRIBUTIONS. 

Technical  rept.  no.  3, 

by  Herman  Rubin.    23  Sep  63,  8p  B«SU  RM108-HR10 

Contract  Nonr2587  02 

Unclassified  rqwrt 

Descriptors:  (•Statistical  distributions.  Distribution 
theory),  (*Statistical  processes.  Statistical  distributions). 
Series.  Sequences,  Number  theory. 

There  has  been  a  considerable  amount  of  recent  interest 
in  the  problem  of  characterizing  absolutely  continuous 
Infinitely  divisible  distributions  by  their  Levy-Khlntechlne 
representation,  and  In  the  singular  case,  characterizing  the 
dimension  of  the  support.   It  is  easy  to  give  examples  of 
infinitely  divisible  distributions  of  0-dimensional  support 
whose  convolution  is  absolutely  continuous.   This  work  shows 
ttiat  the  dlm«)8ion  of  the  margbials  of  a  process  of  independ- 
ent stationary  Increments  can  do  anything  consistent  with 
dimension  increasing  on  convolution  and  the  marginals 
possibly  becoming  absolutely  continuous.   (Author) 


Descriptors:  (•ProbabiUty,  Theory),  (*Set  theory. 
Probability),  Algebras,  Measure  theory.  Statistical 
functions. 

In  the  history  of  the  theory  of  probability,  until  recently 
there  was  no  suitable  foundational  system  on  which  probabil- 
ity calculations  could  be  based  which  would  yield  satisfactory 
results.   The  first  formulation  which  was  adequate  for  gen- 
eral probability  computations,  and  the  only  one  now  in  wide 
use,  is  that  of  Kolmogoroff.    However,  the  author  claims  that 
it  is  not  altogether  satisfactory,  and  gives  an  alternative 
formulation,  along  with  showing  the  relationships  and  dif- 
ferences of  the  two  approaches.    The  alternative  formulation 
of  probability  theory  is  in  the  Von  Neumann- Bemays-Godel 
set  theory,  and  preserves  all  the  theorems  of  the  Kolmo- 
goroff formulation.   The  only  new  results  are  those  involving 
proper  classes.   Properties  from  the  Kolmogoroff  formula- 
tion arc  obtained  which  serve  as  an  axiom  system,  and  one 
additional  axiom  is  added. 


AD-601  873 
OTS  Price  $0.50 


Div.    15 


Bfflchigan  State  Univ.,  East  Lansing. 

ON  A  METHOD  OF  CONSTRUCTION  OF  PARTIAL 

GEOMETRIES  AND  PARTL\L  BOLYAl-LOBACHEVSKY 

PLANES. 

Technical  rept.  no.  5 

by  Esther  Selden.  4  Nov  63,  6p   MSU  RM110-ES6 

Contract  Nonr2587  02 

Unclassified  report 

Descriptors:  (♦Projective  geometry.  Theory),  Geometry. 
Geometric  forms. 

The  concept  of  partial  geometries  was  Introduced  by 
R.  C    Bose  (Strongly  regular  graphs,  partial  geometries  and 
partially  balanced  block  designs).   The  partial  Bolyal- 
Lobachevsky  planes  were  Introduced  by  L.  M.  Graves  (A 
finite  Bolyai-Lobachevsky  plane).   Graves  states.  It  would  be 
interesting  to  know  methods  for  constructing  additional 
exMiples  of  finite  B-L  planes,  and  to  learn  the  limitations 
<»U»e  number   n  of  points  on  a  line  and  the  number  nu  of 
lines  on  a  point.   The  purpose  of  this  paper  is  to  point  out  ths 
any  projective  plane  of  even  order,  say   2h  possessing  an 
oval,  set  of  points  no  three  on  one  line,  of  2h+2  polnte 
generates  two  disjoint  partial  geometries.   The  dual  of  one  <rf 
these  partial  geometries  obtained  by  interchanging  Ute  roles 
of  the  points  and  U»  lines  forms  a  B-L  planer(Author) 


AD-601  874  Div. 

OTS  Price  $0.50 


15 


Michigan  State  Univ.,  Bast  Lansing. 

AN  ELEMENTARY  CONCENTRATION  INEQUALITY 

Technical  rept.  no.  6 

by  Herman  Rubin.  3  Jun  64.  ^   MSU  RM114-HR13 

Contract  Noara587  02 

Unclassified  report 

Descriptors:  (♦Statistical  functions,  InequaUties) 
(♦Inequalities,  Statistical  functions).  Measure  Uieory 
Statistical  distributions.  Distribution  Uieory. 

A  concentration  function  is  defined,  and  a  theorem  is 
proven  to  show  its  bounds.   AppUcations  of  this  result  arc 
given. 


AD-601  872  Div. 

OTS  Price  $0.50 


15 


Irfichigan  State  Univ.,  East  Lansing. 
A  NEW  APPROACH  TO  THE  FOUNDATIONS  OF  PROB- 
ABILITY. 

Technical  rept.  no.  4, 

by  Herman  Rubin.    25  Sep  63,  9p  MSU  RM109-HR11 
Contract  N(nr2587  02 

Unclassified  reiwrt 
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AD-601  877  Div.  15 

OTS  Price  $1.00 

fastttute  of  Science  and  Tech.,  Univ.  of  Michigan.  Ann  Arbor 
STABILITY  AND  PERFORMANCE  ANALYSS^  A 

=!^3'iP'  ^^^^  O^  NONLINEAR  TIME-VARYING  FEEI>. 
BACK  CONTROL  SYSTEMS.  "^"i^ 

ty  A.  Y.  Bilal  and  Louis  F.  Kaxda.  Jun  64.  31n 
1ST  2900  348R  *^ 

Contract  DA36  039SC78801.  ProJ.  3D5801001 

UaoUMtfted  report 


Report  on  project  Michigan. 


Descriptors:     (♦Control  systems.  Nonlinear  systems), 
(♦Nonlinear  systems.  Control  systems).  Feedback.  Time. 
Dynamics,  Stability,  IHfferential  equations.  Performance 
(Engineering). 


The  partitioning  technique  and  the  state  variable  approach 
were  applied  to  analyze  and  to  study  the  beharvior  of  a  control 
system  whose  dynamic  performance  can  in  general  be  de- 
scribed by  a  nonlinear  differential  equation  oontalnlng  some 
linear  terms,  some  nonlinear  ones,  and  a  forcing  function. 
By  placing  suitable  restrictions  on  the  system  equation,  it 
was  found  that  the  state  variables,  which  represent  the  state 
of  the  system,  belong  to  an  L  sub  2  space.  Under  the  assumed 
restrictions,  the  admissible  system  was  found  to  satisfy  the 
definition  of  asymptotic  stability  in  the  sense  of  Lyapunov.   By 
use  of  two  different  definitions  of  the  norm,  the  system 
trajectory  was  analyzed.    During  the  interval  of  operation 
considered,  expressions  for  the  required  norms  were  obtained 
inside  which  all  possible  states  of  the  system  remain.   An 
example  Is  given  to  Illustrate  the  method.  (Author) 


AD-601  886  Div. 

OTS  Price  $2.75 


15 


Purdue  Univ.,  LaFayette,  Ind. 

A  HANDBOOK  OF  STATISTICAL  CLASSIFiq^TIDN 

TECHNIQUES. 

by  Carl  F.  Kossack.    1964,  136p 

Contract  NonrllOO  11 


Vnclassified  report 


Descriptors:   (♦Handbooks,  Statistical  distributions), 
(♦Statistical  distributions.  Handbooks),  Statistical  analysis. 
Population  (Mathematics),  Statistical  functions.  Probability, 
Bibliographies. 

Coatents:  Glossary  of  terms  and  notational  oonventions; 
A  brief  history  of  classification  theory;  The  general  char- 
acteristics of  classification  techniques;  The  illustrative 
example!  The  classification  techniques-  (A)  Non-parametric 
classification,  (B)  Categorical  classification,  (C)  General 
parametric  classification,  (D)  The  Wald  classification 
statistic,  (E)  The  Purdue  classification  statistic,  (F)  The 
Anderson  classification  statistic,  and  (G)  The  Shaw  classifi- 
cation statistic:  The  multi-population  problem;  and  Bibliog- 
raphy oo  classification  and  related  topics,    i 

AD-601  887  Div.    15.  30 

OTS  Price  $0.50 

California  Univ..  Los  Angeles. 

ON  PERFORMANCE  LOSSES  IN  SOME  ADAjPTIVE  CON- 
TROL SYSTEMS;  L 
by  Masanao  Aoki.    1964.  Sp 
Contract  Nonr233  52 


MATHEMATICS  -  Division  15 


AD-601  911  Div.    16.  32 

OTS  Price  $0.50 

Naval  Missile  Center,  Point  Mugu,  Calif. 

ASSIGNED  RISK  AS  A  LOTTERY  WITH  A  DECISION  TO  BE 

OPTIMIZED. 

by  M.  Brown.    1  Jul  64.    1^ 

NMC  TM64  22 

Unclassified  report 

Descriptors:   (♦Decision  theory.  Mathematical  models), 
(♦Mathematical  models.  Decision  theory),  (♦Probability, 
Statistical  analysis).  Statistical  functions.  Economics, 
ReliaUUty,  Programming  (Computers),  Numerical  analysis. 
Optimisation. 

The  assigned  risk  program  for  obtaining  public  liability 
insurance  in  connection  with  driving  an  automobile  in  Cali- 
fornia (and  other  places)  was  studied  as  a  lottery,  with  a 
decision.   A  model  of  the  lottery  and  a  criterion  for  making 
the  decision  optimally  were  postulated.   A  general  mathe- 
matical solution  is  given  for  the  problem.   This  solution  in 
nondimensional  form  for  two  distribution  functions  of  practical 
numerical  interest  is  presented.    Approximate  numerical 
results  for  any  realistic  case  can  be  obtained  readily  with  the 
help  of  this  Illustrated  solutim.    (Author) 

AD-601  978  Div.  15 

OTS  Price  $2.60 

Case  Inst,  of  Tech.,  Cleveland,  Ohio. 

RESTRICTION  OF  CUT  RULE  AND  THE  CONSBTENPY 

OF  A  NATURAL  DEDUCTION  ARITHMETIC. 

Technical  rept.  no.  1 

by  Clement  F.  Kent.  18  Jun  64,  a4p 

Grant  Nonr  GOO077  64 

AD  601  700 

Unclassified  report 

Descriptors:    (♦Metamathematlcs),  (♦Mathematical  logic)      . 
(♦Number  theory),  (♦Recursive  functions).  Numbers 
Transformations  (Mathematics),  Set  theory.  Theorems 


Session  1,  Paper  5. 


Descriptors:   (♦Adaptive  control  systems.  Performance 
(Engineering)),  Differential  equations.  Statistical  functions. 
Partial  differential  equations.  Mathematicid  analysis.  Prob- 
ability. Dynamic  programming.  Decision  theory. 

Concepts  related  to  loss  of  performance  in  certain  adaptive 
control  systems  are  introduced.   These  concepts  are  useful 
in  determining  or  in  bounding  possible  loss  In  the  sulaptive 
control  systems  where  certain  parameters  are  not  known 
precisely.  The  relation  with  the  mlnlmax  principle  in  the 
statistical  decision  theory  is  also  pointed  out    Loss  of  per- 
formance and  percentage  loss  of  performance  are  approxi- 
mately calculated  for  the  sample  problems  la  terms  gf 
moments  of  distribution  functions  which  specify  probabil- 
ity distribution  of  unknown  parameter  B.   It  Is  shown  that 
for  certain  system  parameter  combinations,  the  estimate 
should  be  changed  with  time  even  tbou^  no  additional  informa- 
tion on  the  unknown  parameter  Is  gathered.  (Author) 


AD-602  024  Div. 

OTS  Price  $1.10 


15 


Jaclasslfied  report 


Wisconsin  Univ..  Madison. 

THE  BRANCH  ALGEBRAS  OF  BOCHNER  INTEGRABLE  A- 

VALUED  FUNCTIONS  ON  A  LCA  GROUP  G.   CONVOLUTION 

SEMIGROUPS. 

by  G.  Philip  Johnson.   8  Jun  64,  3p 

Grant  Nonr  G00018  64 

AD  601  454 

Unclassified  report 

Descriptors:   (♦Algebras),  (♦Topology),  (♦Groups 
(Mathematics)),  Mi^ping  (Transformations),  Measure  theory. 
Tensor  analysis.  Algebraic  topology. 


AD-602  033 
OTS  Price  $1.75 


Div.  15,  9 


Institute  for  Fluid  Dynamics  and  Applied  Mathematics. 

Maryland  Univ.,  College  Park. 

UNIQUENESS  AND  NONLINEARITY. 

Doctoral  thesis 

by  Sinaon  A.  Levin.    May  64,  67p   BN-354 

Grant  DA  ARO  D31  124G134 

AROD  407  65 

Unclassified  report 

Descriptors:     (♦Boundary  value  problems.  Partial  dif- 
ferential equations),  (♦Partial  differential  equations.  Bound- 
ary value  problems),  Fluid  flow,  Dynamics,  Integrals. 
Identities,  Nonlinear  differential  equations.  Differential 
geometry.  Functions.  Complex  variables. 
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Contenta : 

<rverdetermined  linear  systems  of  partial  differential 

equations 
Applications  to  fluid  dynamics 

Nonlinear  boundary  problems  for  elliptic  equations 
Applications  to  differential  geometry  and  further  applications 

to  fluid  dynamics 
Canonical  forms. 


AO-602  071 
OTS  Price  $1.00 


Div.   15.  33 


RAND  Corp..  Santa  Monica,  Calif. 
LANGUAGE  IDENTIFICATION  IN  THE  UMIT. 
by  E.  Mark  Gold.   Jul  64.  36p   RM-4136PR 
Contract  AF49  638  700 

Unclassified  report 

Descriptors:   ('Language,  Identification),  ('Mathematical 
logic.  Language),  Decision  maldng.  Artificial  Intelligence, 
Mathematical  models.  Numbers,  Functions,  Reasoning, 
Theory,  Cybernetics^ 

The  problem  considered  here  Is  that  of  Identifying  a 
language  of  some  a-prlorl  specified  class.   Information  con- 
cerning the  language  may  be  presented  by  a  text,  an  unending 
succession  of  examples  of  strings  In  the  language,  or  by 
informant,  a  source  that  tells  whether  or  not  successive 
strings  are  In  the  language.   Decision  procedures  are  con- 
sidered which  generate  successive  guesses  as  to  the 
identity  of  the  language,  which  Is  said  to  be  identified  In  the 
limit  If  these  guesses  are  the  same  and  correct  after  some 
finite  time.   Six  variations  of  each  of  the  two  basic  identifica- 
tion situations  are  considered.   It  was  found  that  Identifica- 
tion from  informant  is  powerful  enough  to  identify  in  the 
limit  primitive  recursive  languages,  which  Include  context- 
free  languages.   Use  of  textual  information,  however.  Is  so 
weak  that  not  even  regular  languages  are  limiting  Identifiable. 
(Author) 


AD-602  104  Olv. 

OTS  Price  $10.10 


15 


Stanford  Univ..  Calif. 

ON  STATIONARY  SOLUTIONS  OF  A  STOCHASTIC 

DIFFERENTIAL  EQUATION. 

by  KiyoBl  Ito  and  Maklko  Nlslo.     1963  ,  125p 

Contracts  Nonr22S  28,  NonrS62  29 

Unclassified  report 

Prepared  in  cooperation  with  Brown  Univ.,  Providence, 
R.  I.  Div.  of  Applied  Mathematics. 

Descriptors:    ('Differential  equations.  Stochastic 
processes),  ('Stochastic  processes.  Differential 
ecpidtlons),  Statistical  processes.  Inequalities,  Integrals. 
Algebras,  Measure  theory.  Set  theory.  Probability. 

Discussed  are:   (1)  Inequalities  concerning  stochastic 
Integrals:  (2)  Totally  bounded  sets  of  stochastic  processes; 
(3)  The  approximate  sum  of  a  stochastic  intergral;  (4)  One- 
sided solutions;  (5)  Stationary  solutions;  (6)  Borel  algebras 
related  to  the  stationary  solutions;  (7)  Llpschltz  conlditions;  ' 
(8)  Linear  coefficients;  (9)  Diffusion  theorems;  (10)  A 
modified  Glrsanov  example;  (11)  A  deterministic  example; 
and  (12)  A  two-dimensional  example. 


AI>-602  119 
OTS  Price  $1.75 


Div.   15,  12,  18 


Space  Technology  Labs.,  Inc.,  Redondo  Beach,  Calif. 
TEST  OF  INDIRECT  METHODS  OF  ESTIMATING 
AVAILABILITY  PARAMETERS, 
by  W.  J.  Howard.   Jun  64,  66pSTL  6444  6O42TU0O0 
Contract  AF04  694  534 

Unclassified  report 


Descriptors:  ('Mathematical  prediction.  Reliability), 
{•Mobilization,  Logistics),  ('Logistics,  Abundance), 
(♦ReUablUty,  Mathematical  prediction).  Statistical 
tnalysls,  Monte  Carlo  method.  Least  squares  method. 
Graphics,  Simulation,  Feasibility  studies,  Che<'kout 
procedures.  Guided  missiles. 

Several  methods  of  estimating  availability  parameters 
are  described  which  assume  as  their  basis  that  data  Is 
provided  for  the  number  of  units  passing  and  failing  checkout 
and  for  the  period  of  time  each  unit  stands  between  checkout. 
Each  method  was  tested  using  data  generated  by  computer 
simulation.   The  results  of  these  tests  are  presented  and 
evaluated.    (Author) 


AD-602  143 
OTS  Price  $0.75 


Div.    15 


Coordinated  Science  Lab.,  Univ.  of  Qlnols,  Urbana. 

ROLE  OF  THE  GENERALIZED  LIPSCHITZ  CONDITION  IN 

FINITE-TIME  STABILITY  AND  IN  THE  DERIVATION  OF  THE 

MAXIMUM  PRINCIPLE, 

by  S.  D.  Agashe.    Jun  64,  28p   CSL  R-215 

Contract  DA28  043AMC00073E 

Unclassified  report 

Descriptors:   ('Differential  equations.  Calculus  of 
variations),  ('Calculus  of  variations,  Differential 
equations),  ('Control,  Theory),  Time.  StabUlty,  Theorems, 
Optimization,  Control  systems,  Theorems,  Functions, 
Real  variables.  Vector  analysis. 

The  main  purpose  of  the  report  was  to  show  how  Important 
the  generalized  Llpschltz  condition  Is  In  proving  certain 
properties  of  varied  solutions  of  differential  equations. 
These  are  particularly  useful  in  consideration  of  finite-time 
stability  and  in  deriving  the  Pontryagin  Maximum  Principle.   It 
was  shown  that  If  a  system  satisfies  a  generalized  Llpschltz 
condition  In  the  state  variables,  it  is  finite-time  stable  with 
respect  to  the  Initial  state.   If  It  satisifies  a  generalized 
Llpschltz  condition  In  the  control,  it  Is  finite-time  stable 
with  respect  to  the  control.   In  deriving  the  Maximum 
Principle  using  the  Calculus  of  Variations  approach,  an 
Implicit  assumption  was  made  that  for  sufflcienUy  small 
variations  of  the  optimum  control,  the  terminal  conditions 
of  the  problem  can  still  be  met.   This  assumption  was 
shown  to  be  valid  If  a  generalized  Llpschltz  condition  Is 
satisfied.  (Author) 


AD-602  166  Div.  15,  35 

OTS  Price  $3.00 

David  Taylor  Model  Basin.  Washington,  D.  C. 

LECTURES  ON  APPLIED  MATHEMATICS,  THE  CALCULUS 

OF  VARIATIONS. 

Research  and  development  rept., 

by  Francis  D.  Murnaghan.    May  61,  177p 

DTMB  1489;  PB  163  339 

Unclassified  report 

Descriptors:  (*Calculus  of  variations.  Theory), 
CMathematlcs,  Texttxxtks),  Mechanics,  Electromagnetic 
waves,  Propagation. 

Contents: 

The  Lagranglan  function  and  the  parametric  integrand 
Extremal  curves;  The  Euler-Lagrange  equation 
Lagranglan  functions  which  are  linear  in  x  sub  t 
The  Legendre  condition  for  a  minimal  curve 
Proof  of  the  Legendre  condition 

Constrained  problems;  The  Hamilton  canonical  equations 
The  reciprocity  between  L  and  H;  The  transversallty  conditions 
Extremal  fields;  The  Hilbert  Invariant  Integral 
The  Welerstrass  E-functlon;  Positively  regular  problems 
A  simple  example  of  the  construction  of  an  extremal  field; 
Rayleigfa  cpiotlents  and  the  method  of  Raylels^-Ritz 


76 


Tlw  principle  of  maupertuis ;  The  proptgatini  of  waves 
Problems  whose  Lagranglan  functions  Involve  derivatives 

of  higher  order  than  the  first 
Multiple-Integral  problems  of  the  calculus  of  variations 
Constrained  problems;  Characteristic  numbers 
Multiple-integral  problems  whose  Langrangtan  functions 

involve  derivatives  of  hitter  order  than  the  first 
Thb  Courant  maximum-minimum  principle 


AD-«oaie8 

OTS  Price  $0.50 


Div.  15 


Research  Triangle  Inst.,   Durham,  N.  C. 
ON  THE  MEAN  NUMBER  OF  CURVE  CRC|93ING6  BY  NON- 
STATIONARY  NORMAL  PROCESSES. 
Technical  rept.  no.  1, 
by  M.  R.  Leadbetter  sad  J.  D.  Ciyer.  Jul  $4.  1^ 
Contract  Nonr4565  00 

Unclassified  report 

Descriptors:  (*9tstlstical  processes,  Cu^  fitting), 
CCurve  fitting.  Statistical  processes).  Sliochsstic  processes. 
Statistical  functions,  Integrals,  Series,  Rnobsbtlity, 
Differential  equations.  1 

This  report  considered  the  mean  number  9f  crossings  of  an 
arbitrary  curve.  In  a  given  time  T,  by  a  noa-statlonary 
normal  process.    A  formula  was  obtained  tor  this  and  suffi- 
cient conditions  for  Its  validity  given.   These  conditions  concern 
the  behavior  of  the  covarlance  function  of  the  normal  process. 
Incidental  results  Include  sufficient  conditions  for  continuity 
of  a  normal  (non-stationary)  process  x(t),  and  also  for  x(t)  to 
satisfy  a  Holder  condition.  (Author) 


AD-603  235 
OTS  Price  $2.00 


Div.   15,  25 


Coursnt  Inst,  oi  Msthemsttoal  SdeooM,  Strtt  York 
UnlT.,  N.  Y.  / 

ASYMPTOTIC  METHODS  FOR  THE  SOLUTION  OF 
DISPBRSIVE  HYPERBOLIC  EQUATIONS. 
RoMMTOh  npt., 

bjr  Rotort  M.  Lewis.   Apr  64,  78p  BM-19 
Cootraot  AF19  628  3868,  Prol.  5635,  Task  19S3S03 
ATCRL  $4  387 

I  Unclassified  report 


4. 


Descriptors:  (*Power  serlM,  SsrlM),  ('Boundary  value 
problems.  Partial  dtfterential  equations),  ('Partial  dif- 
ferential equations.  Boundary  value  probllnns).  Matrix 
algebra,  Hamlltonlan,  Dltferential  geometry.  Electro- 
magnetism.  Oscillation,  Dielectrics.  Eleotromacnetlc  wave 
reflections.  Differential  equations,  Fourier  analjrsls. 
Complex  variables. 


MATHEMATICS  -  Division  15 


A  general  method  is  presented  for  finding  as3rmptotic 
solutions  of  Initial-boundary  value  problems  for  linear 
hyperbolic  partial  differential  equations.   A  large  parameter 
lambda  appears  In  the  equation,  multiplying  a  lower  order 
(dispersive)  term.   It  also  may  appear  In  the  Initial  data  and 
the  Inhomogeneous  (source)  term,  In  a  variety  of  ways. 
This  gives  rise  to  a  variety  of  different  types  of  asymptotic 
solutions.   The  e;q>anslon  procedure  Is  a  ray  method,  i.e., 
all  of  the  functions  that  appear  In  the  expansion  satiaiy 
ordinary  differential  equations  along  certain  space-time 
curves  called  rays.   These  rays  do  not  lie  on  characteristic 
hypersurfaces,  but  instead  fill  out  the  interior  of  the  charac- 
teristic hypercone.    They  are  associated  with  an  appropriately 
defined  groi^  velocity.   The  details  of  the  expansion  are 
presented  for  a  simple  second  order  hyperbolic  equation. 
The  applicability  of  the  method  to  symmetric  hyperbolic 
systems  and  to  the  integro-differential  equations  for  dis- 
persive dielectrics  is  discussed.   (Author) 


AD-602  255  Div.  15,  25 

OTS  Price  $2.60 

Mathematics  Research  Center,  Univ.  of  Wisconsin, 

Madison. 

THE  DOMAIN  OF  DEPENDENCE  INEQUALITY  AND 

XNTTIAL-BOUNDARY  VALUE  PROBLEMS  FOR  SYMMETRIC 

HYPERBOUC  SYSTEMS, 

by  Calvin  H.  Wilcox.  Aug  62,  24p  MRC  TSR333 

Contract  DAll  022ORD2059 

AD  288  006 

unclassified  report 

Descriptors:  (Inequalities,  Partial  differential  equations), 
('Partial  differential  equations.  Boundary  value  problems), 
('Boundary  value  problems.  Theorems),  Differential 
geometry.  Integrals,  Mathematical  models.  Diffraction, 
Propagation,  Relativity  theory.  Vector  analysis. 

The  usual  systems  of  partial  differential  equations  that 
govern  wave  propagation  (equations  of  acoustics ,  electro- 
magnetics, magnetohydrodynamics ,  elasticity,  ete.)  have  an 
energy  Integral  and  corresponding  Poyntlng  vector  which 
describes  the  flow  of  energy.   The  most  general  systems  of 
this  type  were  Introduced  by  K.  O.  Frledrlchs.  who  called 
them  symmetric  hyperbolic  systems.   In  this  paper,  an  a 
priori  domain  of  dependence  inequality  is  proved  for  solutions 
of  such  systems  In  cylindrical  space-time  domains  subject  to 
local,  disslpative  boundary  conditions.    The  Inequality  ex- 
presses the  fact  that  energy  propagates  with  a  finite  speed  in 
such  systems.   It  Is  used  to  derive  existence,  uniqueness  and 
regularity  theorems  for  solutions  of  Initial-boundary  value 
problems  for  symmetric  hyperbolic  system^:   These  problems 
provide  a  mathematical  model  for  the  diffraction  by  obstacles 
of  the  waves  described  by  such  systems.  (Author)  ^ 
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AD-601  689  Div.    16 

OTS  Price  $1.60 

Rome  Univ.  QUiy). 

NBUROPHYSIOLCXJICAL  STUMES  OP  BEHAVIOUR. 

Pinal  technical  rept..  1  Apr  63-31  Mar  64. 

by  Glanfranco  Rlccl.    1  May  64.  Up 

Grant  AF  EOAR63  90 

APOSR  64  1089 

UDClassliled  report 

Descriptors:  (♦Psychophyslology,  Behavior),  (•Behavior, 
Psychophysiology),  •Psychotropic  agents.  Electroencephalo- 
graphy, Parasympatholytic  agents.  Atropine,  Amphetamines, 
Belladonna  alkaloids.  Conditioned  reflex.  Stimulation,  Cere- 
bral cortex.  Cerebrum,  Monkeys,  Electrodes,  Drugs,  Brain. 

The  results  of  the  Investigation  of  (1)  behavior  and  EEg 
modifications  Induced  by  anticholinergic  drugs  and  their  combi- 
nation with  amphetamine,  (2)  modifications  of  cortical  evoked 
re^MMses  after  administration  of  atropine  and  amphetamine, 
and  (3)  modifications  of  the  responses  evoked  In  subcortical 
structures  during  avoidance  conditioaing  experiments  in  the 
monkey  are  summarized.    Small  doses  of  amphetamine  given 
to  animals  previously  treated  with  antichollne^c  agents  re- 
stored the  conditioned  responses  while  not  modifying  the  EEG 
activity.    The  cholinolytic  drugs  potentiated  the  excitatory 
effects  of  amphetamine.    Amphetamine,  g^ven  to  previously 
atropinized  animals  restored  the  stage  of  diminished  amplitude 
of  the  cortical  responses  both  In  the  somatic  and  visual  areas, 
in  spite  of  the  absence  of  clear-cut  EEG  modifications.    A 
method  was  devised  for  implanting  multiple  electrodes  in  deep 
structures  of  the  brain  of  the  monkey.   The  preliminary  results 
obtained  with  the  study  of  tbe  responses  evoked  In  these  struc- 
tures during  avoidance  conditioaliig  experiments  are  reported. 


AD-601  731  Dlv. 

OTS  Price  $5.60 


16 


Siena  Univ.  ataly) 

CENTRAL  NERVOUS  MECHANISMS  IN  CIRCULATION 

REGULATION. 

Final  rept^ 

by  Cesare  Bartorelll  and  Alberto  Zanchettl; 

26  May  64,  57p 

Contract  AF61  052  253 

AFOSR64  1133 

Uoclassifled  report 

Descriptors:   (*Central  nervous  system,  Blood  circulation), 
(•Blood  circulation.  Central  nervous  system).  Reflexes, 
Arteries,  Ctaemorecptors,  Aorta,  Blood  pressure,  Stimulation, 
Autonomic  nervous  sjrstem.  Miniature  electrical  equipment. 
Neuromuscular  transmission.  Emotions.  Adaptation  (Phy- 
stology).  Behavior,  Brain,  Electroencephalography.  Thalamus. 
Sleep.  Nerves. 

Contents: 

Central  excitatory  state  and  circulatory  reflexes 

Ascending  brain  stem  mechanisms  regulating  consciousness 

and  emotional  behavtor 
Evoked  electrical  activity  in  the  hypothalamus  of  the  cat 
Comparison  between  regulation  of  waking  behavtor  and  hypo- 

thalmlc  rage  activity 

.\L>-601  747  Div.  16 

OTS  I'rlce  $1.10 

Columbia  Univ.,  New  Vork. 

THE  UEVELOPMENT  OF  FWCTION  \L  CELL  STRAINS 

Annual  progress  rept.,  1  Jul  63-30  Jun  64. 

by  Samuel  Graff.    8  Jun  64.  6p 

Contract  Noar266  76 

Unclassifled  report 


Descriptors:   (•Cells  (Bl<rfogy),  Growth),  Biological 
laboratories.  Laboratory  equipment.  Culture  media. 
Simulation,  Reproduction.  Cell  division,  Viruses,  Biosyn- 
thesis, Inhibition,  Tissues  (Biology),  Cytochemistry, 
Glycolysis. 

Three  different  cell  culture  devices  have  been  developed 
which  makes  it  possible  to  simulate  in  vivo  conditions  of  cell 
growth  under  rigidly  controlled  conditions.   The  cytogenerator 
is  a  perfused  suspension  system  in  which  the  cell  population 
is  retained  wholly  within  the  growth  chamber.    The  chemostat 
is  a  devise  in  which  the  population  of  logarithmically  repli- 
cating cells  is  held  constant  by  harvesting  the  cells  at  their 
replication  rate.    The  pachycytogenerator  is  a  device  for 
growing  solid  masses  of  cells  in  an  artificial  stroma  Ip 
vitro  to  more  nearly  simulate  in  vivo  conditions  of  cell  growth. 
Using  these  devices,  an  extensive  analysis  of  the  population 
dynamics  and  transition  states  of  cells  cultivated  In  vitro  was 
completed.    It  was  demonstrated  that  glycolysis  is  a  tran- 
sitory defense  mechanism  against  excess  glucose  influx. 
Animal  cells  were  found  to  react  to  virus  infections  by 
synthesizing  a  substance  which  inhibits  viral  replication.   The 
immediate  and  long  range  plans  for  further  research  in  ceU 
culture  are  briefly  outlined. 


AD-601  757  DiT.  16 

OTS  Price  16.00 

Foreign  Tech.  Dlv..  Air  Force  Systems  Command,  Wright- 
Patterson  AFB,  Ohto. 

TRANSACTIONS  OF  THE  TOMSK  SCIENTIFIC  RESEARCH 
INSTITUTE  OF  VACCINS  AND  SERUMS. 
1  May  64.  412p 
FTD  TT63  1082  TT  64  11796 

Uoclassifled  report 

Unedited  rou^  draft  trans,  of  Nauchno-Issledovatel'skll 
Institut  Vaktsln  1  Syvorotok.  Tomsk.   Tru<iy  (USSR)  1960,  v.  11, 
327p. 

Descriptors:  (•Medtoal  reseandi),  (*Infectlous  diseases). 
Vaccines.  Immune  serums.  Epidemiology.  Microbiology. 
Disease  vectors.  Ticks,  Arthropods,  Rodents,  Viruses,  Virus 
diseases.  Public  health.  Antigens  and  antibodies,  Antigen- 
antibody  reactions.  Diseases.  Arboviruses.  Llptospira, 
Coxiella.  PoltomyeUtls  virus.  Salmonella,  USSR. 

The  material  presented  volume  is  essentially  a  summary  at 
its  activity  during  Ote  year  1957. .  It  contains  53  scientific 
r^X)rts.    Two  basto  problems,  the  epidemtology  and  mtoro- 
blology  of  the  kray.  now  constitute  75-80%  of  the  entire  sciflo- 
tiflc  work  of  the  institute,  special  attention  being  paid  to  the 
study  of  natural-nidus  diseases  and  the  deveto{nnent  of  a 
scientific  basis  for  the  production  of  bacterial  preparations. 
This  book  contains  Individual  fragments  of  doctoral  and  gradu- 
ate dissertations  prepared  at  the  Stallnsk  GIDUV  (State 
Institute  for  the  ^>eclalization  and  Advanced  Training  of 
PhyslclansJ  and  other  laboratories  and  Instltuttons  working  in 
these  fields  under  the  superviston  of  the  Tomsk  NHVS. 


AD-601  783  Dlv.    16,  31 

OTS  Price  $0.50 

Naval  Applied  Science  Lab.,  Brooklyn.  N.  Y. 

A  REPORT  OF  THE  MASS-REARING  OF  SETTLED 

BARNACLE  CYPRIDS  IN  THE  LABORATORY. 

Techntoal  memo.  no.  2 

17  Jun  64,  7p 

ProJ.  SR007  08  05,  Task  1201 

NASL  9300  22  TM2 

Unclassified  report 

Descriptors:  (•Barnacles,  Growth),  Marine  btology. 
Btological  laboratories.  Crustaceans.  Larvae, 
Antlfoullng  coatings.  Test  methods. 
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The  devetopment  of  techniques  for  the  mass  rearing  of 
Juvenile  barnacles  under  controlled  laboratory  conditions  is 
reported,  and  the  successful  rearing  of  barnacle  larvae 
through  the  complete  Juvenile  cycle  of  metamorphoses  from 
ftortUlEed  ova,  through  the  six  naupllar  stages  and  the 
presettled  cyprid  stage,  to  settled  young  adult  barnacles, 
under  controlled  laboratory  cooditlona  Is  discussed.   (Author) 


AI>-601  789 
OTS  Price  $0.50 


Dlv.    16,  25 


New  York  Univ.,  N.  Y.  CoU;  of  Dsntlatiy. 

MATRIX-MINERAL  INTERACTION  IN  CAllciFIBD 

TISSUES. 

Final  progress  rept.,  15  Jun  62-30  Nov  63, 

by  Otto  R.  Trautz.    10  Jun  64.    7p 

C:ontract  DA49  007MD765  | 

Unclassified  report 

Descriptors:   (*Tls8ue8  (Btology).  Calclfloatloo). 
(•Calcification,  Tissues  (Biology)),  Minerals,  Crystallization, 
Salte,  Chemical  precipitation.  Crystal  structure,  Calclto, 
Aragonite,  Carbonates,  Phosphates.  Btoarbonates, 
Collagen,  Catalyste,  Dlffractton  analysis.  Infrared 
spectroscopy.  Labosatory  equipment.  Dentistry. 

Epitactto  overgrowth  has  been  diaoountad  M  the  factor  re- 
sponsible for  the  preferred  orientation  of  apatite  and  other 
mineral  salts  in  fibrous  tissues.   The  precipitation  diagram 
for  the  calcium-blcarbonata-phosphate  system  has  been 
elaborated  further  to  show  the  range  of  metastabUlty  and  the 
effect  of  an  Increase  In  ionic  strength  and  of  elevated  btoar- 
bonate  concentration  on  metastabUlty  of  the  solution  and  on 
the  solubility  of  the  precipitate.   Presence  of  magnesium  extends 
the  field  of  the  amorpbooa  phase  to  tower  calcium  and  higher 
phosphate  concentrations.   A  scale  suitabla  for  describing  in 
numerical  terms  the  stote  of  crystalllnity  ol  the  precipitated 
materials  was  designed.   It  is  an  important  devtoe  In  the  study 
of  the  effecte  whtoh  temperature.  pH.  and  various  Impurities 
have  on  the  crystalllaity  of  the  precipitate.  A  carbonate  OH 
apatite  has  been  prepared  whose  chemtoal  analysis  corresponds 
to  a  substitution  of  half  of  the  phosphate  groups  by  cartonate 
groups.   lU  short  a-axis  signifies  the  substitution.   (Author) 


AO-601791 
OTS  Prioe  $0.50 


Div.    16 


School  of  Aerospace  Medicine.  Brooks  AFB,  Tex. 
STANNOUS  FLUORIDE  TOPICALLY  APPLIED  IN 
AQUEOUS  SOLUTION  IN  CARIES  PREVENTION  IN  A 
MILITARY  POPULATION, 
by  Norman  O.  Harris,  Warren  R.  Heater,  Jeseph 
C.  Muhler.  and  Maipiret  F.  AUen.   May  64.  Up 
Task  775659  || 

SAM   TDR64  26 

Unolasslfiad  report 

Daacriptora:  (*Teeth,  Diaeaaea).  (•piaea«M.  Teeth) 
MiUtaiy  personnel.  DentUtiy,  Inhibition,  rbioridea, 
Stannatea,  Air  force  peraonnel.  Effectlveaaaa. 

The  effectlTeneaa  of  a  toptoal  ai4>Uoatlon  cf  10%  atannoua 
fhioride  as  an  Inhibitor  of  carious  leaions  in  a  military 
popnlatton  was  assessed  from  the  changes  la  tooth  suriaces 
determined  from  year-apart  »»»«min«ttnm    Treatment 
rackioed  the  number  of  new  leatona  on  ocohiaal  aurfaoea 
(hiring  the  year  of  obaerratlon.   No  treatmaat  effect  waa 
ohaarrad  for  tlie  other  tno  auifaoe  tjrpea.    ^Uitbox) 
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AD-601  792 
OTS  Price  $0.50 


Div.   16 


USAF  Radiation  Lab.,  Univ.  of  CMoago.  m. 

INFLUENCE  OF  X-IRRAIUATION  ON  DEVELOPMENT  OF 

MICROSOME  OXIDASE  AND  REDUCTASE  ACTIVITY  IN 

THE  LIVERS  OF  YOUNG  MALE  RATS. 

by  Bernard  E.  Hietbrlnk  and  Kenneth  P.  Oubola.  Jun  64, 

lOp 

Contract  AF41  609  1693,   ProJ.  7757,   Taak  775702 

SAM  TDR64  29 

Unclaaalfled  report 

Daaoriptora:  (*Radlation  effecte,  Oxidorechictaaea), 
(•Oaddoreductases,  Radiatton  effecte).  Cytochemistry, 
Liver,  Microsomes,  Rats,  X  rays.  Enzymes.  Whole  body 
irradiation.  Biosynthesis,  Phosphates.  Sulfur  oompounda. 

The  Influence  at  x-ray  on  the  development  at  an  oxidase 
In  liver  mtorosomes  that  catalyzes  the  oxidative  desulfur- 
atlon  of  phospborothioates  was  studied.   Exposure  at  23-day- 
old  male  rate  to  200  r  or  400  r  almost  completely  Inhifatted 
the  development  of  phospborothioate  oxidase  activity  durli^ 
the  3-weedc  observation  period  following  radiation.   Subetaa- 
tial  inhibition  of  the  development  of  oxidase  activity  was 
also  observed  after  exposure  of  the  animals  to  100  r. 
Marked  inhibition  of  the  development  of  the  enzyme  in  the 
regenerating  livers  of  partially  hepatectomlzed  rats  was 
observed  following  exposure  to  x-ray  of  200  r  to  600  r. 
The  absence  of  an  inhibitory  effect  by  x-lrradlatlon  on  pboa- 
phorothioate  oxidizing  activity  of  the  livers  of  adult  male  rats 
suggeste  that  the  effect  of  x-ray  is  on  some  process  Involved 
in  the  synthesis  of  phospborothioate  oxidase.  X-irradiation 
had  BO  effect  on  the  development  of  reductaae  activity  in  the 
livers  of  young  rats  indicating  selectivity  in  the  action  of 
x-ray  on  the  development  of  microsome  enzymes.   (Author) 


AD-601  801 
OTS  Price  $0.50 


Div.   16 


79 


Missouri  Univ..  Kansas  City.  School  of  DantistiT. 

EVALUATION  OF  CLINICAL  PROCEDURES  IN 

DENTISTRY. 

Annual  progreaa  rept.  1  Jan-31  May  64. 

by  Hamilton  B.  Q.  BoUnaon  and  Jack  L.  Stewart.   IS  Jim  64 

18p 

Contract  DA49  193md2561 

Unelaaaified  report 

Deacrlptora:  (•Dentistiy,  Medtoal  research),  (•Time 
atudiea).  Dental  personnel.  Medtoal  examination,  Teetti. 
Ultrasonto  radiation.  EffecUveness.  Computers.  Record- 
ing systems.  Records.  X-ray  photography.  Radiography, 
Automation.  Infrared  radiation.  Date  storage  systems, 
Reading  machines. 

Progreaa  on  a  comparative  atuc^y  between  the  uae  of  con- 
ventional dental  procedures  and  newer  or  modified  tech- 
niques is  reported.   The  aim  of  this  project  to  to  determhw 
the  most  effective  utllizatton  of  the  Army's  dental  man- 
power.  Data  oollected  on  ttie  relative  value  of  ultrasonios 
and  the  conventional  method  for  scaling  teeth  is  being 
analyzed  by  computers  to  establish  the  effectiveness  aa  a 
fonotton  of  time.   Preliminary  date  on  a  study  using  dtotaitog 
and  transcribing  eirilpment  for  cllnteal  examination  chartliw 
shows  ttat  tte  present  methods  used  by  the  Army  ai«  faster. 
The  use  of  the  panoramto  radiographic  method  for  X-ray 
examination  shows  an  87%  saving  of  time.   Experimente  are 
being  conducted  wlft  various  forms  of  radiant  raergy  as  a 
means  of  heating  dental  alloys.   An  examhiatton  and  treat- 
ment chart  was  designed  for  automation  of  the  oral  health 
records.   This  to  an  8  by  11  inch  mark  sense  sourae  docu- 
ment to  be  used  with  the  1231  (IBM)  Opttoal  Mark  Page 
Reader.   Further  development  of  tblm  chart  which  waa  found 
neceaaary  la  to  progreaa. 
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AO-601  827 
OTS  Price  $5.00 


DlT.   16 


Foreign  Tech.  DIt.,  Air  Force  ^sterns  Command, 

Wrlght-Pattereon  AFB,  Ohio. 

CERTAIN  PROBLEMS  IN  THE  INFLUENCE  OF 

IONIZING  RADIATION  ON  THE  NERVOUS  SYSTEM, 

by  M.  N.  LlvanoT.   4  May  64.    33^ 

FTD  TT63  582;  TT   64  11808 

Unclassified  report 

Unedited  rough  draft  trans,  of  mono.  Nekotoiye  Problemy 
Delstvlya  lonlzlruyushchenl  Radlatsll  na  Nervnujru  Slstemy. 
Moscow.  1962.  19^. 

Descriptors:   (*Radlatlon  effects.  Nervous  system), 
(*Nervous  system.  Radiation  effects).  Sensitivity, 
Radiation^  tolerance.  Radiological  dosage,  Cerebral 
cortex.  Thalamus,  Eye,  Central  nervous  system.  Spinal 
oord.  Thresholds  (Physiology),  Reflexes,  Conditioned 
reflex.  Autonomic  nervous  system.  Radiation  sickness. 
Neuromuscular  transmission.  Adaptation  (Physiology). 
Vestibular  a4>paratus.  Peripheral  nervous  system.  lonl tattoo. 

Contents: 

Sensitivity  of  the  nervous  system  to  e]qx>sure  to  tonlzlng 

radiation. 
Bsalc  mechanisms  of  tonlzlng  radiation  effect  on  ttie  nervous 

system. 
The  intercentral  relations  in  experimental  radiatton  stokness. 
Hypothalamus  as  a  factor  In  experimental  acute  radiatton 

liokness. 
Interdependence  of  some  body  functions  and  successive  states 

affecting  the  cerebral  cortex,  induced  by  ionizing  radiatton. 


Descriptors:    (*Insecto.  Pest  control),  (*Medical  research. 
Insects),  Military  publications.  Military  medicine.  Scientific 
personnel,  Department  of  Defense,  Information  retrieval. 
Standards,  Geography,  Subject  Indexing,  Documentation. 

The  report  covers  the  administrative  operation  of  the 
Military  Entomolgy  Information  Service  of  the  DoD's  Armed 
Forces  Pest  Control  Board.    This  Service  is  responsive  to 
operational  and  research  needs  within  the  Interdisciplinary 
areas  comprising  entomology.    During  the  period  1  July  1963 
to  30  June  1964  the  following  took  place:   personnel  changes, 
8,000  accessions  to  the  optical  concldence  system,  equipment 
expansion,  mlcrothesaurus  development  coordinated  with  DDC. 
geographic  area  kits  developed  and  queries  answered  on  20 
such  areas,  SDI  on  specialties  forwarded  to  entomologists, 
and  plans  for  accession  expansion.  (Author) 


AD-601  841 
OTS  Price  $0.75 


Dlv.    16 


Kansas  Univ.,  Kansas  City.   School  of  Medicine. 
PATHOGENESIS  OF  SCRUB  TYPHUS  INFECTION 
(RICKETTSL\  TSUTSUGAMUSHI  AS  STUDIED  BY 
DUMUNOFLUORESENCE  1,  2.. 
by  W.  D.  Kundln,  Chlen  Liu,  Patricia  Harmon,  and 
Patricia  Rodlna.    1963.  28p 

Unclassified  report 

Descriptors:  (*Rickett8ia  Tsutsugamushi,  Radiation 
effects).  (♦Rickettsia,  Diseases),  Infectious  diseases, 
Radioblology,  Immunology,  Pathology,  Antigens  and 
antibodies.  Growth,  Viability,  Histological  techniques. 
Tissues  (Biology),  Immune  serums,  Laboratory  ' 

animals.  Mice,  Anatomy,  Biological  laboratories. 
Contamination,  Fluorescence. 

The  pathogenesis  at  R.  tsutsugamushi  in  Infected  suckling 
and  weanling  mice  was  studied  by  the  use  of  fluoresceln- 
labeled  antibodies.    Although  the  areas  of  Involvement 
differed  with  the  route  of  Inoculation,  rickettsial  antigen 
was  observed  primarily  In  connective  tissues  of  noesenchymal 
origin.   X-lrradiation  Increased  the  mortality,  shortened 
the  Incubation  period  and  Intensified  the  antigenic  Involvement. 
Rlckettelae  could  be  found  by  Infectlvity  titrations  but  not  be 
fluorescent  antibody  staining  in  mice  Infected  up  to  a  year 
before.   Attempts  to  cause  a  recrudescence  by  the  use  of 
various  stresses  4rere  unsuccessful.    (Author) 


AD  601  916  Dlv.    16.  32 

OTS  Price  $0.50 

George  Washington  Univ.,  Washli^on,  D.  C. 
MILITARY  ENTOMOLOGY  INFORMATION  SERVICE. 
Annual  progress  rept.,  1  Jul  63-30  Jun  64. 
by  Charles  W.  Shillii^.    30  Jun  64,  4p 
Contract  DA49  1931ffD2475 

Unclassified  report 


AD-601  934 
OTS  Price  $0.75 


Dlv.    16 


Walter  Reed  Army  Medical  Center,  Washli^(ton,  D.  C. 

ANNUAL  PROGRESS  REPORT.  CARDIOLOGY  SERVICE. 

Rept.  for  1  Jul  63-30  Jun  64 

by  T.  W.  Mattlngly,  Edward  J.  Kamln.  Robert  J.  Hall,  and 

Weldon  J.  Walker.    30  Jun  64,  2^ 

Prols.  6X60  01  001,  6X97  87  001 

Unclassified  report 

Report  on  Internal  Medicine  and  Clinical  Investlgatlofw. 

Descriptors:  (*Cardiovascular  diseases.  Medical  research), 
(•Medical  research,  Cardiovascular  diseases),  (*Cardlo- 
gi-aphy).  (*Electrocardiography),  (»Heart),  Pathology, 
Diagnosis,  Atherosclerosis.  Thrombosis,  Hemorrhage, 
Arrhythmia,  Anemias,  Electrolytes  (Physiology). 
Hypertension.  Lipoproteins,  Cholesterol.  Physical  fitness. 
Blood  pressure.  Obstruction  (Ftiysiology). 

Cardiological  studies  made  during  the  period  from  1  July 
1963  to  30  June  1964  are  reported.    Topics  include:    (1)  the 
value  of  double  standard  two-step  test  in  detecting  coronary 
disease;  (2)  prognosis  of  bundle  branch  block  and  conduction 
defects:  (3)  detection  of  asymptomatic  coronary  disease; 
(4)  the  natural  history  of  ventricular  septal  defect;  and  (S) 
predisposing  factors  in  coronary  heart  desease  in  youi^  males. 
(Author) 


AD-601  939  Dtv. 

OTS  Prtoe  $1.00 


16 


Boston  Univ..  Mass. 

PULMONARY  VENTILATION  AND  DIFFUSION  IN  SHOCK. 

Annual  rept.  for  1  Jun  63-31  May  64 

by  John  J.  Byrne.  John  J.  Cahlll.  Edward  A.  Gaensler.  and 

Denlse  Jouas3-jt-3trleder.    1  Jun  64.  32p 

Contract  DA49  193MD2a06 

Unclasslftod  report 

Descriptors:  (*Shock  (Pathology),  Analysis),  (*Lungs. 
Stress  (Physiology)),  (^Heparin),  Capillaries,  Toxins  and 
antitoxins.  Blood  volume.  Blood  platelets.  Blood  pressure. 
Blood  transfusions,  Anesthesia,  Hemorrhage,  Arteries. 
Cannulation,  Drugs,  Diffusion,  Embolism,  Serotonin, 
Hysteresis,  Anemias,  Oxygen,  Eschertchla  coll.  Blood 
coagulation.  Hypotension,  Surface  tension,  Autonomto  agents. 
Carbon  compounds.  Monoxides. 

Injectton  of  endotoxin  in  dogs  resulted  in  a  sudden  fall  In 
con4>Uance  and  a  rise  In  resistance  to  alrftow  Immedlatoly 
foUowlng  injection.   These  changes  were  transitory  and  less 
constant  In  animals  wtitoh  were  heparlnlzed.    Further  studies 
of  pulmonary  diffusion  in  dogs  confirmed  the  fall  in  the 
difliiston  capacity  for  carbon  monoxide  (DLCO)  and  In  lung 
capillary  blood  volume  (Vc)  during  both  acute  and  Irreversible 
shock.    The  fall  In  DL<X>  was  always  proportional  to  the 
volume  of  red  blood  cells  in  the  lung  capillaries  (Vrfoc).   The 
fall  In  Vc  was  not  related  to  the  duratton  of  the  anesUiesU 
nor  to  the  retransfusion  of  blood.   Control  studies  were 
carried  out  as  a  preliminary  to  the  evaluation  of  patients  in 
shock.   (Author) 


80 
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AD-601  9S3  Dlv.   16,  14 

OTS  Price  $0.50 

Walter  Reed  Army  Medical  Center,  Wasljtagton,  D.  C. 

PHYSICAL  EVALUATION  OF  ACRYLATfc  CARTILAGE 

SUBSTITUTE  IN  VITRO. 

Rept.  for  Apr-May  64, 

by  John  Hodge,  Jr.  and  Joshua  Nelson.    May  64,  13p 

Pro].  3A012501A82  03  |  j 

WRAMC  TR6403 

Uncblasifled  report 

Descriptors:    (♦Acrylic  resins.  Cartilage),  (♦Cartilage, 
Acrylic  resins).  Elastomers,  Water,  Pl^slcal  properties, 
Bone,  Legs,  Joints  (Physiology),  Proetheftlcs ,  Surgery. 
Formaldehyde,  Stress  (Physiology),  Body  fluids. 

An  acrylate  terpolymer  was  evaluated  for  effecte  of  auto- 
clavlng  and  water  immersion  on  bulk  physical  properties.    In 
general,  autoclaving  of  the  material  appeared  to  have  little  or 
no  effect  on  physical  properties.   However,  water  immersion 
of  the  acrylate  elastomer,  both  non-reinfi)rced  and  reinforced, 
results  in  severe  lowering  of  strength  prbpertles.  (Author) 


AD-601  992 
OTS  Price  $0.75 


Dlv.  16 


Naval  School  of  Aviation  Medicine,  Penssoola,  FU. 
INTERDEPENDENCE  AMONG  SOME  FACTORS  ASSO- 
CIATED WITH  CORONARY  HEART  DISEASE. 
Rept.  no.  9 

by  Albert  Oberman,  Richard  E.  Doll  and  Mshton  Grayblel. 
5  Mar  64.  21p 
Pro].  MR005  13  3001,  Task  2 

Unclassified  report 

Descriptors:     (*Cardlovascular  diseases.  Etiology), 
(*Heart,  Pathology),  Physical  fitness,  Oorrelation  techniques, 
Public  health.  Job  analysis.  Alcohols,  Obesity,  Blood 
pressure.  Cholesterol,  Atherosclerosis,  Hypertension, 
Males.  Aviation  personnel.  Naval  personnel.  Medical 
examination.  Body  weight,  Statlsttcal  tests.  Aviation 
medicine. 

Interrelations  among  certain  factors  predisposing  to 
coronary  heart  disease  were  evaluated  in  a  prospective  study 
(tf  healthy  young  men  followed  for  an  18-year  period.    Analyses 
d  these  noncontlnuous  data  by  means  of  ohi  squares  and  con- 
tingency coefflclente  reveal  significant  associations.    Perti- 
nent findings  are  discussed  in  relation  to  present  knowledge 
d  the  epidemiology  of  coronary  heart  disease.  (Author) 


AD-602  Oil 
OTS  Price  $0.50 


Dlv.  16 


Pavla  Univ.  (Italy). 

FINAL  TECHNICAL  REPORT.    ARTHROPODS  WHICH 

PRODUCE  TOXIC  SUBSTANCES  AND  METHODS  FOR 

COLLECTION.  EXTRACTION  AND  PRE38RVATION  OF 

TOXINS  FROM  THESE  ARTHROPODS. 

Rept.  for  1  Apr  63-31  Mar  64 

by  Mario  Pavan.  20  May  64.  13p 

Contract  DA91  591EUC2674 

Unolassified  r^wrt 

Descriptors:  (•Arthrc^xxls.  Toxins  and  IhUtoxlns), 
(•Toxins  and  anUtoxlns.  Arthropods).  Arachnids.  Crustacea. 
Hymenoptera,  Lepidoptera.  Coleoptera.  bisecte.  Collecting 
methods.  Preservation.  Purification.  Tropical  regions. 
Chromatographic  analysis.  Histological  techniques.  Congo 
(Leopoldvllle),  Venoms. 


AD-602  029 
OTS  Price  $0.50 


Dlv.    16,  31 


Naval  Applied  Science  Lab.,  Brooklyn,  N.  Y. 
A  SUMMARY  OF  THE  DEVELOPMENT  OF  PROCEDURES 
FOR  LABORATORY  MARINE-FOULING  STUDIES,  PART  2. 
Technical  memo  no.  3. 
8  Jul  64  .    16p 

Pro].  SR007  08  05,  Task  1201 
NASL  9300  22 

Unclassified  report 

Descriptors:   (♦Barnacles.  Growth).  (♦Fouling.  Barnacles), 
Biological  laboratories.  Laboratory  equipment,  Antlfouling 
coatings.  Food,  Algae,  Metal  poisoning,  Glass,  Infections, 
Sea  water.  Marine  biology.  Test  methods.  Crustacea. 

The  development  of  procedures  for  the  rearing  of  barnacles 
in  the  laboratory  and  for  the  study  of  the  setUement  of  these 
barnacles  upon  test  surfaces  under  completely  controlled 
conditions  is  discussed.   Categories  Include:  development  of 
procedures  for  maintaining  and  feeding  juvenile  barnacles 
in  the  laboratory;  design  of  special  equipment  and  techniques 
which  are  required  for  laboratory  fouling  methodology;  and 
rearing  of  juvenile  barnacles  from  embryo  through  succes- 
sive naupliar  and  Cyprid  stages. 


AD-602  100 
OTS  Price  $4.00 


Dlv.    16 


81 


Army  Inst,  of  Dental  Research.  Walter  Reed  Army 

Medical  Center,  Washington,  D.  C. 

ANNUAL  PROGRESS  REPORT    PREVENTIVE  DENTISTRY  . 

Rept.  for  1  Jul  63-30  Jun  64. 

30  Jun  64.  263p 

ProJ.  3A012501A8070101 

Unclassified  report 

Descriptors:  (♦Dentistry,  MUitary  personnel).  (♦Teeth. 
Diseases),  Medicine,  Public  health.  Face,  Mouth.  Bones, 
Microbiology,  Biochemistry,  Physiology,  Epidemiology. 
Neoplasms,  Cancer.  Southeast  Asia,  Malaya.  Burma, 
Thailand.  Abstracts. 

Contente: 

Preventive  dentistry 

Oral  pathology 

Dental  materials 

Maxillofacial  surgery 

Simplification  of  methods  to  maintain  oral  health 

Oral  microbiology 

Oral  biochemistry 

Oral  physiology 


AI>-602  106  DI*.    16 

OTS  Price  $0.75 

New  York  Univ..  N.  Y.   Coll.  of  Medicine. 

IDENTIFICATION  AND  ROLE  OF  NON-SEBACEOUS 

KERATIN  LIPIDS  IN  SKIN. 

Final  rept.  for  1  Jul  63-30  Jun  64, 

by  Victor  R.  Wheatley.    29  Jun  64.  21p 

Contract  DA18  108AMC16SA 

Unclassified  report 

Descriptors:    (♦Lipoproteins,  Skin),  (♦Integvimentary 
diseases,  Lipids),  Pathology,  Fatty  acids.  Solubility, 
Chromatographic  analysis.  Distillation,  Tissues  (Biology), 
Biochemistry,  Chemical  analysis. 

The  presence  of  aj^reclable  amounts  of  lipid  material 
(2.7  to  9.1%)  In  both  normal  and  pathological  horay  layer 
material  was  confirmed.    The  lipid  occurred  both  as  free 
lipids  and  as  protein-lipld  complexes,  and  two  types  of  lipids 
were  recognized.   One  can  be  removed  from  the  homy  layer  by 
extraction  with  alcohol,  while  the  latter  requires  more  drastic 


Division  16  -  MEDICAL  SCIENCES 


extraction  procedures.    Both  lipids  are  exceedingly  complex 
in  nature.   Three  major  groups  of  proteoliptds  were  demon- 
strated in  the  alcohol-soluble  lipids,  one  of  which  consists  of 
sterol -proteolipids.    At  least  ten  different  proteolipids  are 
believed  to  be  present.   On  hydrolysis  the  mixed  proteolipids 
3rlelded  free  fatty  acids,  free  sterols,  phosphatides,  hydrocar- 
bons, waxes,  sterol  esters  and  triglycerides.   No  definite 
chemical  structure  can  yet  be  assigned  to  any  of  these 
proteolipids.    Differences  were  observod  in  the  nature  of  the 
horny  layer  lipids  in  certain  scaly  dermatoses.   R  is  con- 
sidered that  these  differences  are  related  to  the  loss  of  barrier 
function  of  the  skin  in  such  conditions.   It  is  believed  that 
these  proteolipids  play  an  essential  role  in  the  keratiniza- 
tion  process  and  in  the  barrier  function  of  normal  skin. 
(Author) 


AD-602  135 
OTS  Price  $6.00 


Dlv.    16 


^k>tre  Dame  Univ.,  fiad. 

CHRONIC  EFFECTS  OF  IONIZING  RADIATION  3N  THE 

HEMATOPOIETIC  SYSTEM. 

Final  technical  rept., 

by  Ch&ries  E.  Brambel.    1  Jul  64,   497p 

Contract  DA49  007MD955,  Task  03  077 

Unclassified  report 

Descriptors:    (•Radiation  effects.  Hemopoietic  system), 
(♦Hemopoietic  system,  Radiation  effects).  Ionization,  Rata, 
Gamma  rays.  CeUs  (Biology),  Blood  cells,  Radiation 
sickness.  Radiological  dosage.  Spleen,  Excision, 
Erythrocytes,  Dose  rate,  Stress  (Physiology),  Lymphatic 
system,  Bone  marrow.  Thymus,  Growth,  Aging  (Physiology), 
Temperature,  Cold  environment.  Females. 

The  cellular  and  biochemical  basis  for  the  cumulative 
damage  manifested  in  the  immature  and  mature  female  rats 
during  their  maintenance  in  the  selected  low  tevtel  gamma 
radiation  environments  were  studied.    Frequent  quantitative 
measurements  were  made  of  the  cellular  composition  of  blood 
and  blood  forming  tissues  and  of  the  major  protein  components 
of  serum.   Massive  recovery  of  splenic  erythropoiesis  under 
continuous  radiation  exposure  in  the  absence  of  marrow  re- 
covery was  noted.   This  pointed  to  a  potential  role  of  the  spleen 
for  survival  under  the  experimental  condiUons  used,  and  com- 
parisons of  splenectomized  with  non-splenectomized  animals 
were  also  performed.    Experiments  have  been  started  to 
provide  information  on  post-radiation  survival  after  con- 
Unuous  exposure  to  ascertain  late  effects  of  radiation  includ- 
ing stress  situations  such  as  heat  and  cold.    (Author) 


AD-602  174 
OTS  Price  $7.00 


Div.    16 


Brooke  Army  Medical  Center,  Fort  Sam  Houston,  Tex. 

ANNUAL  RESEARCH  REPORT  FY  1964. 

30  Jun  64,    584p 

Projs.  3A012501A802.  3A012501B813 

Unclassified  report 

Descriptors:  ("Shock  (Pathology).  Battle  injuries), 
(•Battle  injuries.  Shock  (Pathology),  (•Bums,  Battle 
injxiries),  (•Kidneys,  Battle  injuries).  Mechanical  organs. 
Transplantation,  Kidney  function  tests.  Thrombosis. 
Surgery.  Dextran,  Plasma  substitutes.  Blood  volume. 
Hemorrhage, Infections,  Antibiotics,  Pancreas.  Electro- 
lytes (Physiology),  Bacteriophages,  Hypoxia. 

Summaries  of  research  related  to  combat  truama  and 
surgery  are  presented.    Included  are  23  reports  on  renal 
function  and  therapy  in  kidney  trauma,  and  37  reports  on  the 
pathology  therapy  and  propl^laxis  in  bum  injury. 


AD-602  204  Div.    16,  29 

OTS  Price  $1.10 

Civil  Aeromedical  Research  Inst.,  Oklahoma  City,  Okla. 
THE  FLAMMABILITY  OF  LIP,  FACE  AND  HAIR 
PREPARATIONS  IN  THE  PRESENCE  OF  100%  OXYGEN, 
by  J.  Robert  Dille,  Chaiies  R.  Crane,  and  George  E. 
Pendergrass.   Nov  63,  8p 
CARI  63  27 

Unclassified  report 

Descriptors:  (* Aviation  safety.  Toilet  articles),  ('Toilet 
articles,  Flammabillty),  ('Oxygen,  Aviation  safety), 
AviaUon  medicine.  Fires,  Bums,  Face,  Hair,  Explosions, 
Pressure,  Wounds  and  injuries.  High  pressure  reseaich, 
Sparlcs,  Hydrocarbons,  Hazards. 

The  effects  of  high  concentrations,  and  pressures  of  oxygen 
and  of  static  sparks  upon  lip,  face  and  hair  preparations  were 
determined  because  of  questions  that  frequently  arise  and 
apprehension  that  exists.    A  wide  margin  of  safety  was  found 
for  their  use  at  or  below  one  atmosphere  of  pressure.    How- 
ever, their  use  in  experimental  or  therapeutic  compressions  U 
not  deemed  safe  due  to  a  marked  Increase  in  the  effects  of  a 
static  spark  upon  these  compounds  at  two  atmospheres 
oxygen  pressure.   (Author) 


AD-602  206  Div. 

OTS  Price  $1.60 


16 


Civil  Aeromedical  Research  Inst.,  Oklahoma 
City,  Okla. 

ACUTE  AND  CHRONIC  EFFECTS  OF  THE  INSECTI- 
CIDE ENDRIN  ON  RENAL  FUNCTION  AND  RENAL 
HEMODYNAMICS, 

by  D.  A.  Reins,  D.  D.  Holmes,  and  L.  B.  Hinshaw. 
Oct  63,    14p 
CARI  63  26 

Unclassified  report 

Descriptors:    (*In8ecticides ,  Toxicity),  (•Toxicity. 
Insecticides),  Kidneys,  Kidney  function  teste.  Hyper- 
tension. Hypotension.  Blood  circulation.  Vasoactive 
agents.  Blood  volume.  Symphathomimetic  agento.  Dogs 
Injection  (Medicine),  Poisonii^,  Hydrocarbons. 

Chronic  and  acute  effecte  of  the  insecticide  endrin  on  renal 
function  were  studied  in  dogs.    Animals  were  exposed  to 
endrin  chronically  by  Intramuscular  injection  and  acutely  by 
intravenous  infusion.    In  acute  studies  dogs  developed 
systemic  hypertension  and  increased  renal  vascular  resis- 
tance attributable  to  a  sympatho-adrenal  action.  Basic  renal 
autoregulation  was  not  impaired  by  endrin  but  was  masked 
by  effecte  of  blood  borne  adrenergic  agente.   Changes  in  renal 
function  were  minimal.   In  chronic  studies  dogs  developed 
progressive  systemic  hypotension  with  variable  changes  la 
renal  function  and  terminal  renal  vasodilation  in  some  in- 
stances.   Pathological  findings  were  minimal  and  could  be 
related  to  hemodynamic  alterations  in  the  peripheral  vascu- 
lature.   Resulte  from  this  investigation  provide  no  evidence 
for  renalfailure  due  to  chronic  insecticide  poisoninR.    (Author) 

AD-602  207  Div.  16 

OTS  Price  $1.60 

Civil  Aeromedical  Research  Inst.,  Oklahoma  City   Okla 

STUDIES  OF  AIR  LOADS  ON  MAN. 

by  John  J.  Swearingen  and  Ernest  B.  McFaddeo.   Miy  63, 

CARI  63  9 

Unclassified  rspor' 

De.-criptor8:     (•Gust  loads.  Aviation  mt^dicine). 
(•Aviatiwi  medicine.  Oust  loads).  Wind  tunnel  models. 
Adaptation  (Physiology),  Aeordynamic  loading.  Wind 
Pressurized  cabins.  Shock  waves.  Gust  loads.  Aviation 
personnel.  Posture.  Drag. 


82 


Data  obtained  In  three  different  studies  related  to  measure- 
ment at  forces  on  the  body  due  to  air  movement  are  summar- 
ised.  The  effects  of  short  duration  blast  forces  on  personnel 
seated  or  standing  at  various  distances  from  openings  during 
pressure  loss,  blast  forces  necessary  to  disorient  the  body 
from  numerous  positions,  effecte  of  clothii^  on  the  drag 
forces,  and  measuremente  of  forces  and  moments  on  the 
botty  during  wind  tunnel  teste  are  discussed  and  compared. 
(Author) 


AD-602  210 
OTS  Price  $0.50 


Div.   16 


1. 
sacoU, 


Naval  School  of  Aviation  Medicine,  Pensac^la,  Fla. 

USE  OF  CALORIC  TEST  IN  EVALUATING  THE  EFFECTS 

OF  GRAVITY  ON  CUPULA  DISPLACEMENT. 

Joint  research  rept.,  1  i 

by  Michael  E.  McLeod  and  Manning  J.  CortMa.   2  Apr  64,  16p 

Pro].  MR005  13  6001;  NASA  Order  R93,  Task  1 

NSAM  RR94  i 

I  Unclassified  report 

Descriptors;   ('Acceleration  tolerance.  Semicircular 
canals),  ('Semicircular  canals.  Acceleration  tolerance). 
Ear,  Eye,  Temperature.  Stimulation,  Gravity  (Artificial), 
Thermistors,  Cornea,  Retina.  Water.  Velocity.  Lynq>h. 

Sixteen  subjecte  were  given  caloric  stimulation  while  lying 
in  prone  and  supine  body  positions.   It  was  found  that  the 
nystagmic  response  in  the  supine  position  was  significantly 
greater  than  the  response  in  the  prone  position.   These  findings 
cannot  be  explained  on  the  basis  of  a  cupula-gravlty  interaction, 
assuming  the  cupula  is  heavier  than  the  surrounding  endolymph. 
(Author) 


AD-602  231 
OTS  Price  $9.60 


Dlv.    16 


Illinois  Univ..  Urbana. 

CHEMICAL  AND  PHYSICAL  STUDIES  ONIlllABBn"  MUSCLE 

ENOLASE. 

Doctoral  thesis, 

by  Jack  Alan  Winstead.    1964,  116p 

Unclassified  report 

Descriptors:   CMuscles,  Enzymes),  CEScymes,  Muscles), 
Biochemistry,  Rabbite,  Physical  properties,  Chemical 
properties.  Chemical  analysis,  Muscle  pToteins,  Aldehyde 
lyases.  Carbon-carbon  lyases.  Molecular  association. 
Peptides,  Amino  acids.  Fluorescence,  Spectroscopy,  Peptide 
hydrolases.  I  j 

The  end-groups  of  rabbit  muscle  enolase  ■^Kre  elucidated. 
Two  moles  of  amlno-terminal  N-acetylalanlne  and  two  moles 
of  carboxy-termlnal  -lys-ala-lys  were  found  per  82,000  gm  of 
enzyme,  thus  establishing  chemical  evidenoe  for  two  polypep- 
tide chains  in  the  active  enzyme.    Enolase  was  found  to  dis- 
sociate in  two  organic  solvent  systems.   Is  each  case  three 
oomponente  were  found  necessary  for  rapM  dissociation. 
organic  solvent,  ammonium  sulfate,  and  versene.    Ammonium 
suUato  was  found  to  dissociate  enolase,  the  sedimentation 
coefficient  decreasing  as  the  salt  concentration  was  increased. 
A  mechanism  for  the  effect  of  salt  on  enolase,  involving  both 
dissociation  and  unfolding,  was  proposed  to  e^ain  the  data. 
The  subunlte  of  enolase  in  2  M  ammonium  sulfate  and  in  the 
dioxane  system  were  investigated  by  fluorescence  polariza- 
tion, fluorescence  and  absorption  spectroscopy  and  optical 
rotatory  dispersion  and  compared  with  native  enolase.   The 
dlmer  of  enolase  was  shown  to  be  the  active  form  of  this 
ensjrme  in  dilute  solutions.    Also,  new  assay  conditions  were 
found  which  would  increase  the  specific  activity  from  375  to 
570  unite  per  mg.    Enolase  most  probably  crystallizes  in  an 
inactive  form  wliicb  can  readily  be  convertsd  to  the  active 
dlmer  by  dissolving  In  dilute  buffer. 


MEDICAL  SCIENCES  -  Division  16 


AD-602  233 
OTS  Price  $4.60 


Div.  16 


Bryn  Mawr  Hospital.  Pa. 

PRESERVATION  OF  RED  CELLS  IN  THE  FROZEN  STATE 

WITH  THE  AID  OF  SUGARS  AND  MACROMOLECULAR 

ADDmVES.    EFFECT  OF  LACTOSE,  DEXTRAN  AND 

ALBUMIN  ON  RECOVERY  AND  SURVIVAL  OF  FROZEN  RED 

CELLS. 

Progress  rept.  no.  55. 

by  Max  M.  Strumla.    30  Jun  64,  SOp 

Contract  da49  193md2084 

Unclassified  report 

Descriptors:     (♦Erythrocytes,  Preservation),  (•Blood. 
Freezing).  (*Blood  transfusions).  Lactose,  Dextran. 
Serum  albumin.  Storage.  Potassiimi,  Hemoglobin,  Hemolysis, 
Blood  plasma.  Radioactive  Isotopes.  Halocarfoon  plastics. 

Modification  of  red  cells  with  lactose  solution,  removal 
of  the  modifying  agent,  and  freezing  in  Teflon  conteiners 
with  the  addition  of  the  low  molecular  weight  dextran  resulted 
In  the  recovery  of  98.5%  of  the  red  cells;  when  albumin  was 
used  the  recovery  rate  of  red  cells  was  98.57%.   A  mean 
survival  of  69.9%  of  red  cells  was  obtelned  24  hours  poet- 
transfusion,  when  dextran  was  used  as  the  additive  after 
modification  with  lactose.   Dimensional  changes,  stebillty  and 
02  dissociation  of  frozen  red  cells  are  described;  the  relation- 
ship of  the  mean  corpuscular  volunte  to  survival  is  discussed. 
There  was  evidence  that  the  chr9mium  tag  of  red  cells,  frozen 
with  the  addition  of  lactose  followed  by  dextran,  is  labile; 
this  suggested  the  necessity  to  re-evaluate  the  posttransfusion 
survival  of  red  cells,  frozen  with  the  present  technique,  with 
the  nonaKKlutinable  cell  method.  (Author) 


AD-602  239 
OTS  Price  $1.00 


Div.  16 


Harry  Diamond  Labs..  Washington,  D.  C. 

A  TWO-STAGE  DIGITAL  AMPLIFIER  APPLIED  TO  THE 

ARMY  ARTIFICIAL  HEART  PUMP, 

by  Carl  J.  Campagnuolo,  Chris  E.  ^lyropoulos  and 

Henrlk  H.  Straub.    30  Apr  64,  32p 

Projs.  1P010501A001,  31100 

HDL  TR-1220 

Unclassified  report 

Descriptors:     (*Mechanlcal  organs.  Fluid  flow), 
(•Heart,  Medical  equipment),  Pneumatic  systems.  Gas 
now.  Pulse  rate.  Amplifiers.  Cannulation,  Surgical 
techniques.  Blood  transfusions.  Blood  circulation,  Pressure, 
Design,  Specifications. 

A  two-stage  fluid  amplifier  was  designed  and  evaluated  for 
use  with  the  army  artificial  heart  pump.    The  stages  were 
of  the  digital  type,  having  preesteblished  characteristics, 
such  that  their  cascaded  output  Is  applicable  to  the  heart  pump. 
Teste  showed  that  the  two-stage  amplifier  yields  totel 
pressure  recoveries  up  to  50  percent.   Output  flows  of  the 
pump  were  considerably  higher  than  those  of  a  single-stage 
heart  pump  for  similar  input  air  pressures.   However,  the 
input  air  flow  to  the  two-stage  amplifier  was  also  higher  than 
that  for  the  single  amplifier.   This  high  flow  can  be  decreased 
by  decreasing  the  nozzle  areas  of  the  two  stages.  (Author) 


AD-602  250 
OTS  Price  $0.50 


Div.   16.  4.  14 


83 


Walter  Reed  Army  Medical  Center,  Washington.  D.  C 

BIOCHEMICAL  DEGRADATION  OF  POLYMERS, 

Rept.  for  Jan-May  64, 

by  R.  K.  Kulkami.    Jun  64,  14p 

Proj.  3A012S01A802  03 

WRAMC  TR6406 

Unclassified  report 


Division  16  -  MEDICAL  SCIENCES 


Oeacriptors:  (* Prosthetics,  Plastics),  (^Plasties, 
Degradation),  (*Polymers,  Metabolism),  Biochemistry, 
Enzymes,  Hydrolases,  Oxldoreductases,  Free  radicals, 
Elnyironment,  Molecular  structure,  Mechanical  properties. 
Reviews. 

It  is  the  object  of  the  article  to  review  the  specific 
hydrolytlc,  redox,  and  electron  transfer  reactions  involving 
enzymes  and  their  mechanisms.   The  stability  of  the  synthetic 
high  polymers  in  the  biochemical  environments  is  much  higher 
than  that  of  proteins  in  general,  but  the  increasing  use  of  these 
materials  in  the  field  of  surgical  implants  and  internal 
pi^sttteses  has  necessitated  the  systematic  long  range  study 
of  the  systems  In  these  suzroundlngs.   The  study  of  the 
correlation  of  the  mechanical  strength  and  the  chemical 
structures  of  these  polymers  tested  as  implants  in  living 
animals  is  reviewed,  aiid  the  suitability  of  several  synthetic 
polymers  for  this  application  is  discussed.    (Author) 


At>-602  262 
OTS  Price  $0.50 


Div.  16 


Madigan  Army  Hospital,  Tacoma,  Wash. 

ANNUAL  PROGRESS  REPORT.    CLINICAL 

INVESTIGATIONS. 

Rept.  for  1  Jul  63-30  Jun  64. 

by  Henry  W.  Boyce,  Jr.,  James  G.  Blllingsley,  Stanley 

Newman  and  Bohn  D.  Allen.    30  Jun  64,  lOp 

Unclassified  report 

Descriptors:  (*Pathology,  Abstracts),  Pregnancy, 
Diagnostic  agents,  Hormones,  Infectious  diseases, 
Neoplasms,  Wounds  and  Injuries  Bibliographies. 

Summaries  are  presented  on  the  clinical  investigation  of 
(1)   Gastroesophageal  pH  and  pressure  gradients  during 
pregnancy  and  their  association  with  reflux  esophagitis  and 
hiatal  hernia,  (2)  Evaluation  of  patients  with  pulmonary 
sarc'jil,  utilizing  pulmonary  function  metlKxis  in  an  attempt 
to  create  simplification  of  present  methods.  (3)  Hormone- 
induced  diseases:   A  review  of  the  world  literature,  (4)  A 
clinical  and  endoscopic  study  of  the  incidence,  patltologlcal 
anatomy,  and  pathophysiology  of  abdominal  sarcoidosis,  and 
(5)  The  effect  of  faraday  Induced  current  upon  wound  healing. 


Descriptors:    (•Visual  perception.  Theory),  (*Pilota, 
Visual  percepUon),  Scientific  research.  Scientific  personnel. 
Analysis,  Psychology,  BlbUographles,  DocumentaUon, 
Vision,  Sensory  perception.  Flight  simulators.  Visual 
signals.  Helicopters,  Space  perception. 

This  rq;>ort  presents  a  critical  analysis  of  James  J. 
Gibson's  theory  of  visual  perception  and  orientation  In  space. 
The  more  Important  pliers  of  Gibson,  his  colleagues  and 
critics,  are  discussed  in  relation  to  perceptual  theory  and  the 
pilot's  visual  world.   The  report  also  Includes  an  heretofore 
unpublished  application  of  Gibson's  theory  to  an  important 
problem  in  training  device  design:  J.  J.  Gibson  and  O.  W. 
Smith,  'Sensory  Cues  and  Dyanmlc  Distortion  In  a  Helicopter 
Flight  Simulator.'  (Author) 


AD-602  298 
OTS  Price  $1.10 


Div.  16 


Philco  Research  Labe..  Newport  Beach,  Calif. 
APPUCABILITY  OF  OLFACTORY  TRANSDUCERS  TO 
THE  DETECTION  OF  HUMAN  BEINGS, 
^larterly  status  rept.  no.  3,  1  Apr-30  Jun  64, 
•t  by  H.  A.  Ells.    30  Jun  64,  6p 
Contract  N600  61444 

Unclassified  report 

Rept.  is  part  of  ProJ.  AGILE,  sponsored  by  ARPA. 

Descriptors:    (*Smell,  Electronic  recording  systems). 
Sensory  perception.  Thresholds  (Physiology),  Stimulation, 
Oscilloscopes,  Odors,  Electrodes,  Cathode  followers. 
Transducers,  Detection,  Voltage,  Micrometers,  Muscidae. 

Work  on  the  program  was  directed  primarily  toward  (1) 
further  characterization  of  the  electrical  responses  to  olfac- 
tory stimulation  and  perfection  Of  recording  methods, (2) 
attempts  to  elucidate  the  effect  of  several  biological  and  exper- 
imental variables  on  olfaction  and  (3)  exploration  of  the  olfac- 
tory spectrum  of  the  antennal  pits  as  Indicated  by  electrical 
responses  to  compounds  belonging  to  a  number  of  classes.    A 
new  technique  was  developed  for  the  instrumentation  of  the 
fly's  olfactory  organ,  simplifying  the  former  procedure  and 
making  it  possible  for  an  individual  to  become  proficient  in 
instrumenting  a  fly  In  a  short  time. 


AD-602  283 
OTS  Price  $1.25 


Div.    16 


Naval  Training  Device  Center,  Port  Washington,  N.  Y. 

JAMES  J.  GIBSON  ON  VISUAL  PERCEPTION:    ANALYSIS 

OF  SELECTED  PAPERS, 

by  Milton  yj.  Horowitz.    Feb  64,  48p 

Contract  N61339  294 

NAVTRADEVCEN  294  5 

Unclassified  report 


84 


17.    METALLURGY 


AD-601 702  DtT. 

OTS  Price  113.50 


17 


Mechanical  Technology  Inc.,  Latham,  N.  Y, 

CREEP  AND  FATIGUE  CRITERIA  FOR  HIOH-TEMPER- 

ATURE  TURBOCOM  PRESSOR  LOOP  MATERIALS. 

Technical  memo., 

by  R.  L.  Thorklldsen.    27  Dec  63,    176p  MTI  63TM8 

Contract  DA44  009AMC316X  < 

Uqalasslfled  report 

Descriptors:  ('Alloys,  Mechanical  propeHles),  *Creep, 
•Fatigue  (Mechanics),  Turbine  parts.  Compressor  parts. 
Mathematical  analysis.  Stresses,  Structures,  Steel, 
Chromium  alloys.  Molybdenum  alloys.  Aluminum  alloy. 
Thermal  stresses,  Experimental  data. 

An  analysis  of  the  problems  of  creep-fracture  and  fatigue 
is  presented,  with  the  emphasis  on  generating  criteria  for 
the  design  of  a  high-tempbr\ture  closed-cycle  turbocompres- 
sor  loop.    Recommendations  are  made  for  specific  design 
equations  which  can  be  used  to  predict  the  effects  of  factors 
such  as  stress  concentrations,  temperature^  mean  stress 
and  cumulative  damage  on  high-  and  low-cj'Cle  fatigue, 
thermal  fatigue  and  creep-fracture.    A  suitimary  of  design 
equations  Is  given.   A  detailed  critique  of  the  subject, 
which  serves  as  the  basis  for  these  reconusendattons,  is 
given.   (Authoi^ 


AD-601  740 
OTS  Price  $1.00 


Div.  17 


Metals  and  Controls,  Inc.,  Attleboro,  Unaii 

STUDY  OF  DUCTILE  COATINGS  FOR  THt  OXIDATION 

PROTECTION  OF  COLUMBIUM  AND  MOLYBDENUM  ALLOYS. 

Bimonthly  progress  rept.  no.  5,  1  Mar-30  Apr  64. 

31  May  64,  35p 

Contract  NOw63  0706o 

Unclassified  report 

Descriptors:   ('Metal  coatings.  Corrosion  inhibition), 
(•Niobium  alloys.  Coatings),  (*Molybdenttm  alloys.  Coatings), 
Oxidation.  Platinum,  Rhodium,  Platinum  alloys,  Hij^- 
temperature  research.  Palladium,  Gold,  Rhenium, 
Refractory  metal  alloys.  Aluminum,  BoMn  compounds. 
Nitrides,  DuctiUty. 


pure] 


Air  flow  versus  weight  loss  rate  data  on  pUre  platinum  has 
been  extended  to  an  air  flow  rate  of  960  ipni  at  2550  F.   In- 
creases in  flow  rate  are  seen  to  have  a  diminishing  effect  on 
weight  loss  rates  at  higher  and  higher  flow  rates.  Diffusion  stud- 
ies were  performed  on  plstinum-2.5%pallMUum  alloy  clad  FS-85 
and  TZM  at  2550  F.   The  diffusion  uppeax^  to  be  transgranular 
sad  very  rapid  for  both  the  TZM  and  the  PS-85  base  samples. 
It  is  expected  that  these  studies  will  be  extended  to  Include 
platinum  and  platlnum-10%  rhodium  alloy  coatings  during  the 
next  report  period.   Layers  of  gold,  rhenium,  aluminum,  and 
boron  nitride  were  deposited  on  refractory  base  metal  for  dif- 
fusion barrier  studies.   Evaluations  of  the  samples  containing 
aluminum  and  boron  nitride  tiave  initially  indicated  that  these 
materials  will  not  be  ustful  for  diffusion  iMrriers.    (Author) 


AD-601  780 
OTS  Price  $5.00 


Div.  17 


METALLURGY  -  Division  17 


Descriptors:  (*Refractory  metal  alloys.  Welds),  (•NloWum 
alloys.  Welds),  (*Welds,  Aging  (Materials)),  Grain  structures 
(Metallurgy),  Stability,  Impurities,  Cooling,  I>ictility,  Tran- 
sition temperature,  Hardness,  Loading  (Mechanics),  Tung- 
sten alloys.  Molybdenum  alloys.  Vanadium  alloys.  Zirconium 
alloys. 

.Aging  studies  of  the  three  weld  conditions  were  essentially 
completed  and  the  aging  kinetics  compared.   The  B-66  .125 
inch  thick  sheet  was  received  and  the  evaluation  of  the  effect 
at  thickness  initiated.   Several  conclusions  have  developed. 
(1)  Interdendritlc  spaclngs  of  the  weld  metal  are  more  strongly 
influenced  by  power  input  and  cooling  rate  during  welding  than 
by  chemical  composition.   (2)  As-welded  bend  transition  Is  de- 
pendent on  welding  speed.   The  faster  the  speed  the  lower  the 
bend  transition  temperature  for  the  condition  studied.    (3)  The 
kinetics  of  aging  in  the  temperature  range  of  1600  -  2200F  is 
strongly  influenced  by  interdendritlc  spacing,  hence  by  weld 
parameters.   The  larger  the  Interdendritlc  spacing  the  more 
sluggish  the  aging  reaction.    (4)  A  double  aging  reaction  has 
been  found  in  the  B-66  alloy,  one  which  occurs  In  the  weld 
zone  and  a  second  which  involves  the  heat  affected  zone. 
(Author) 


AD-601  821 
OTS  Price  $0.50 


Div.  17,  26 


Army  Materials  Research  Agency,  Watertown,  Mass. 
COMPARISON  OF  VARIOUS  TEST  SPECIMENS  FOR  THE 
DETERMINATION  OF  NOTCH  SENSITIVITY  AND  FRACTURE 
TOUGHNESS  OF  HIGH-STRENGTH  SHEET  MATERIALS. 
Technical  rept., 
by  Charles  F.  Hlckey,  Jr.  and  Frank  B.  Larson.    Feb  64, 
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Descriptors:     ('Test  methods.  Heat  resistant  metals  and 
alloys),  ('Heat  resistant  metals  and  alloys.  Sheets),  Test 
mettiods.  Fracture  (mechanics),  Toug^ess,  Steel,  Molyb- 
denum alloys.  Titanium  alloys,  ^acecraft.  Low  temperature 
research.  Aluminum  alloys.  Nickel  alloys.  Chromium  alloys. 
Vanadium  alloys.  Stainless  steeL 

A  variety  of  test  specimens  and.  test  methods  are  currently 
being  used  by  several  investigators  to  evaluate  materials  for 
space  applications.   In  general,  these  tests  are  being  conducted 
on  high-strength  sheet  materials  using  specimens  containing 
notches  of  one  sort  or  another.   The  purpose  of  this  program 
was  to  compare  various  test  specimens  for  the  determination 
of  notch  sensitivity  and  fracture  tou^mess.   ^)ecimens  con- 
sidered were:   (1)  1-inch-wlde  edge-notched,  (2)  1.5-inch-wide 
center-notched,  and  (3)  3-inch-wlde  center-notched.   Notch 
sensitivity  data  were  obtained  from  all  specimens;  frasture- 
touglmess  data,  based  upon  the  ink  stain  and  percent  shear 
method,  were  gathered  primarily  from  the  3-inch-wlde  speci- 
men.  Materials  considered  include  AMS  6434,  Hll,  300M,  and 
PH  15-7  molybdenum  steels  and  6A1-4V  titanium.   Two  or  more 
strength  levels  per  alloy  were  investigated  and  testing  temper- 
atures ranged  from  +165  to  -80F.   Results  of  this  investigation 
indicate  that,  of  the  designs  considered,  the  3-lnch-wide' speci- 
men generally  offers  the  best  test  to  measure  notch  sensitiv- 
ity or  fracture  tou(^ess.  (Author^ 
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General  Electric  Co.,  Cincinnati,  Ohio. 

THE  STRUCTURAL  STABILITY  OF  WEl^JS  IN  COLUMBIUM 

ALLOYS. 

Quarterly  progress  rept.  no.  3,  1  Nor  63^^  Feb  64. 

by  R.  E.  Yount.  10  Feb  64.  58p 
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Defense  Metals  Information  Center.  Columbus.  Ohio. 

VACUUM  DEGASSING  IN  THE  PRODUCTION  OF  PREMIUM- 

QUAUTY  STEELS. 

by  P.  J.  O'ReUly.  11  Mar  64,  125p   DMIC  200 

Contract  AF33  615  1121,  ProJ.  8975 

Unclassified  report 

Descriptors:  ('Steel,  Degasiflcation),  Industrial  produc- 
tion. Mechanical  properties,  Controlled  atmospheres. 
Vacuum  apparatus,  Melting,  Electric  furnaces.  Refining 
(Metallurgy),  Fatigue  (Mechanics),  Alloys. 


Division  17  -  METALLURGY 


This  report  gives  the  experiences  of  several  steel  producers 
and  consumers  with  vacuum  degassing  as  a  melting  practice  in 
the  manufacture  of  high-strength  steels  for  critical  appli- 
cations.   The  parameters  involved  in  determining  the  effects 
of  melting  practice  on  mechanical  properties  are  outlined. 
Pertinent  melting  processes  are  described  and  evaluated 
qpialitatively.   In  presenting  the  data,  vacuum  de^iming  1?  com- 
pared with  other  melting  practices  such  as  conventional  air 
melting  and  consiunable-electrode  vacuiun-arc  remelting 
(CEVAR).  Generally,  there  Is  a  trend  indicating  that  vacuimi 
degassing  Is  being  used  in  some  production  applications 
instead  of  air-melted  or  CEVAR  material.   In  terms  of 
higher  and  more  uniform  transverse  tensile  properties  and 
impact  strength,  longer  fatigue  life,  and  Improved  cleanliness, 
the  CEVAR  alloys  were  the  best.   Vacuum  degassing  by  any  of 
the  various  methods  resulted  in  an  Improvement  In  properties 
of  air-melted  alloys.   In  some  instances  it  appeared  that  the 
(piality  of  CEVAR  alloys  could  be  approached  when  stream 
degassing  or  D-H  (Dortmund-Horder)  treatment  was  applied 
to  air  melts.   Recommendations  are  given  for  additional 
investigations  on  the  effects  of  melting  practice  on 
mechanical  properties  of  premium-quality  steels.   (Author) 
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Titanium  Metals  Corp.  of  America,  New  York. 

DEVELOPMENT  OF  A  STABLE-BETA  TITANIUM  ALLOY. 

Quarterly  rept.  no.  6,  1  Oct-31  Dec  63 

by  D.  B.  Hunter.  31  Dec  63,  36p 

Contract  DA30  069ORD3743.  Pro].  59332008 

WAL  TR405  2  5. 

Unclassified  report 

Descriptors:  (♦Titanium  alloys.  Dispersion  hardening), 
(•Dispersion  hardening.  Titanium  alloys).  Aging  (Materials), 
Vanadium  alloys.  Chromium  alloys,  Alimiinum  alloys. 
Molybdenum  alloys.  Iron  alloys.  Copper  alloys.  Nickel 
alloys,  RoUing  (Metallurgy),  Eutectlcs,  Quenching  (Cooling), 
Tensile  properties,  DuctiUty,  Cold  working.  Hot  working. 
Phase  studies,  Microstructure. 

An  attempt  to  induce  compound  precipitation  hardening  in 
Ti-17V-10Cr-3Al.  Tl-8Mo-8V-7.5Fe-3Al.  Ti-8Mo-8V- 
7.5Fe-3Al-lCo  and  Ti-15Mo-5Fe-3Al  alloys  by  cold  reduction 
and  subsequent  aging  resulted  in  hardoilng  by  alpha  precip- 
itation Instead.    Similar  work  on  Tl-17V-8Cr-3Al-3Nl 
indicated  that  this  alpha  hardening  was  induced  by  either  hot 
or  cold  rolling  and  suppressed  by  solution  treatment.    Solution 
treating.-qaenciilig  and  aging  Ti-17V-10Cr-3Al,  containing 
0.5  and  1%  Si,  at  1250F  resulted  in  rapid  hardness  increases 
of  up  to  100  VIckers  points  without  any  clear  accompanying 
mlcrostructural  change;  slow  cooling  suppressed  this  aging 
response.    Aging  responses  were  determined  for  the  meta- 
stable  alloys  T1-17V(1.5  to  4)Fe-3Al  and  Ti-8Mo-8V-(l  to  3) 
Fe-3A1,  over  a  range  of  times  and  temperatures.    A  statistical 
correlation  between  Vickers  hardness  and  ultimate  tensile 
strength  on  stable-beta  alloys  Indicated  that  25  VIckers  points 
corresponded  to  about  10,000  psL   Two  me',astable  and  two 
stable-beta  alloys  were  selected  for  furtter  evaluation  as 
larger  ingots:  metastable  Tl-17V-4Fe-3Al  and  TI-8M0-8V- 
2Fe-3Al,  and  stable-beU  Tl-17V-10Mn-3Al  and  TI-8M0-8V- 
6Fe-3Al.  respectively.   (Authoi^ 
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Space  Sciences  Lab.,  General  Electric  Co..  Philadelphia.  Pa. 
VAPOR  DEPOSITED  BORIDES  OF  GROUP  IVA  METALS. 
Technical  Information  series, 

by  J.  J.  Gebhardt  and  R.  F.  Cree.   Jun  64.  31p   R64SD46 
Contract  AF04  694  222 

Unclassified  report 


Descriptors:   (•Borldes.  Vapor  plating),  (*Refractoi7 
metals.  Borides),  (*Group  IV  elements,  Electrodeposltioa), 
Titanium  compounds.  Zirconium  compounds,  Borohydrides, 
Grain  structures  (Metallurgy),  Boron,  Hafnium  compounds. 
Boron  compounds.  Heat-resistant  metals  and  alloys. 

The  formation  of  vapor  deposited  T1B2.  ZrB2  and  HfB2  at 
1400C  was  studied  with  respect  to  the  influence  of  process 
variables  on  structure  and  stolchiometry.   Stoichiometric, 
non-porous  deposits  of  TiB2  were  obtained;  ZrB2  and  HfB2 
deposits  contained  beta  rfaombohedral  boron.    Precision 
lattice  parameters  were  determined  for  all  three  dlborides. 
The  effect  of  co-deposited  boron  on  these  parameters  appears 
to  be  slight.   A  small  degree  of  preferred  orientation  existed 
in  materials  made  under  these  conditi(»s  which  indicates  that 
crystallites  tend  to  be  deposited  with  c  axes  parallel  to  the 
substrate.   Grain  sire,  orientation,  porosity  and  stolchiometiy 
are  all  influenced  and  therefore  should  be  controllable  by 
process  variation.  (Author) 
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Materials  Research  Corp.,  Orangeburg,  N.  Y. 
IMPURITY  ATOM-DISLOCATION  INTERACTIONS  AND 
SUBSEQUENT  EFFECTS  ON  MECHANICAL  PROPERTIES 
OF  REFRACTORY  METALS. 
Final  rept.  for  1  Nov  61-31  Nov  62 
by  H.  R.  Nesor  and  G.  T.  Murray.   Mar  63.  29p 
Contract  AF33  657  7687,  Pro).  7351.  Task  735101 
ASD  TDR63  238,    N63  18079 

Unclassified  report 

Descriptors:     (♦Molybdenum.  Single  (Crystals),  (♦Single 
crystals.  Molybdenum),  (♦Creep,  Refractory  metals), 
TanUlum  aUoys,  Carbon.  TensUe  properties.  Strain 
(Mechanics),  Aging  (Materials).  Heat  of  activation.  Atoms. 
Heat  treatment.  Electron  beams.  Refining  (MetaUursy) 
Crystal  structure. 

The  Interaction  between  dislocatiofis  and  impurity  atoms 
in  electron  beam  refined  arc-cast  molybdenum  single  crys- 
tals was  studied  in  the  form  of  strain  aging  and  tensile  creep 
experiments.   DaU  was  obtained  on  the  kinetics  of  the  return 
of  the  yield  drop  process  for  molybdenum  containing  carbon 
in  the  temperature  range  from  475-650C.    This  data  yielded 
an  activation  energy  of  21,400  cal/mol  for  the  process.    A 
comparison  is  made  of  this  with  other  pubUshed  values.   A 
Mo-l%Ta  alloy  was  also  examined  ijut  strain  aging  effecte 
were  not  observed.    The  tensile  creep  behavior  of  molybdenum 
containing  carbon  was  compared  with  that  for  purity  material. 
The  presence  of  carbon  greaUy  Increased  the  creep  resist- 
ance while  a  polygonization  treatment  slightly  decreased 
the  creep  resistance.   The  tendency  for  substructure  to 
coarsen  was  found  to  be  less  in  molybdenum  containing  carbon 
than  in  high  purity  material.  (Author) 


AD-602  023  DIt. 

OTS  Price  $0.50 


17 


Aero}et-GeneraI  Corp.,  Anisa.  CaUf. 

TOE  INVESTIGATION  OF  STRESS  CORROSION  CRACKING 

OF  HIGH  STRENGTH  STEELS.  ^"a^^iuwu 

Mormal  monthly  progress  rept.  no.  32  for  May  64. 

by  R.  B.  Setterlund.   2  Jul  64,  6p,   AGO  L0414  03  8 

Contract  DA04  495ORD3069 

Uaclassilled  report 

S!^l!P*P"=   (*M^««tag  -teels.  Corrosion).  CCorrosion. 
Steels),  (♦Steels,  Corrosion),  Nickel  alloys.  Chemical 
■nalysis,  Biartenslte,  Temperature,  Titanium  alloys 
Wes,  Failure  (Mechanics),  EnviromneaUl  teato.  Vottaoe 


86 


Obteotlves:  (1)  To  BtaOy  the  stress-oorroakim  characteris- 
tics d  18%  nickel  maraglng  steel  with  respect  to  compositional 
TariaUon.   (2)  To  study  the  effect  of  environmental  tempera- 
ture 00  the  rate  of  stress-corrosion  cracking  in  three  alloys: 
18%  nickel  maraglng  steel,  a  low-alloy  martensiUc  steel, 
and  a  hot-worked  die  steel.   (3)  To  study  the  electropotenttal 
changes  occurring  in  18%-nickel  maraglng  steel  during  stress- 
oorrosion  exposure,  and  the  effect  of  appUqt)  potential.   (Author) 
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Watervliet  Arsenal,  N.  Y. 

A  STUDY  OF  THE  WELD  HEAT-AFFECTBO  ZONE  OF 

CENTRIFUGALLY  CAST  FIVE  PERCENT  CHROMIUM 

STEEL.  ■ 

Technical  rept.. 

by  Keh  Chang  Wu.   Dec  63,   28p 
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Descriptors:   (♦steel.  Welding),  (♦Welding,  Steel), 
Chromium  alloys.  Centrifugal  casting.  Castings. 
Ductility.  Microstructure,  Fracture  (Mechanics),  Phase 
studies.  X-ray  diffraction  analysis.  AusteMte.  Martensite, 
Heat  treatment.  Toughness.  Hardness. 

The  weldablllty  of  centrifugally  cast  5%  chromium  steel 
was  investigated  by  using  a  hot  ductility  and  synthetic  heat- 
affected  zone  technique.   Ductility  of  the  specimen  was 
greatly  reduced  above  2400F  for  the  on-heatlng  test. 
However,  after  heating  to  a  detrimental  temperature  of 
2S00F  and  cooling  to  2400F.  ducUllty  almost  recovered  its 
original  value.   Therefore,  hot-cracking  is  not  considered 
likely.  The  microstructure  in  the  heat-affeoted  zone  at 
various  locations  was  reproduced  In  Charpy  impact  test 
specimens  which  were  later  tested  at  various  temp^atures 
ranging  from  -60  to  +212F.   The  result  showed  that  a 
specimen  thermally  cycled  at  an  1800F  peak  temperature 
gave  the  lowest  impact  strength.   X-ray  diffraction  and 
electron  micrography  revealed  the  existence  of  retained 
austenite  which  decomposed  during  temperti^  treatment. 
R  Is  believed  that  the  retained  austenite  is  responsible  for 
the  lowering  of  impact  strength  In  the  specimens  which 


experienced  an  1800F  peak  thermal  cycle. 


(jAuthor) 
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TRANSITION  FROM  PLASTIC  TO  BRITTLB  BEHAVIOR 

IN  THIN  TUNGSTEN  WIRES. 
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Descriptors:   (♦Tungsten,  Wires),  Mechaitlcal  properties. 
Phase  studies.  Transition  temperature.  Plasticity, 
Brittleness,  Test  equipment.  Test  methods.  Metallography, 
West  Germany,  Ductility,  Wire.  Filaments^  Grain  struo- 
tures  (Metallurgy).  1 1 

A  mettiod  for  testing  the  behavior  ot  thin  tungsten  wiiW  at 
banding  deformation  is  described.   AD  tungnten  wires  show, 
within  a  narrow  temperature  range,  the  trikisition  from 
brittle  to  ductile  behavior.   For  wires  with  a  fiber  texture 
this  traaaltlOB  temperature  T  sub  e  is  below  seroC;  for  re- 
orystallUed  wires,  at  150-400C.  Loi^c-cryiBUlline  wires 
have  a  lower  T  sub  e  than  the  sbort-crystaUlne  ones.  The 
positloe  T  sub  e  is  determined  by  the  form  9t  the  fracture 
(transcrystaUlne  reap.  iBtorcrystalUne).  (Aiitfaor) 
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David  Taylor  Model  Basin,  Washington.  D.  C. 
FACTORS  INFLUENCING  THE  FATIGUE  LIFE  OF  AN 
HY-80  COMPOSITION  STEEL  FULLY  QUENCHED  AND 
TEMPERED  TO  VARIOUS  STRENGTH  LEVELS. 
Progress  rept., 

tqr  A.  R.  Willner  and  M.  L.  Salive.   Jun  64,  31p 
t>ro].  S  F013  03  02,  Task  2018 
DTMB  1807 

Unclassified  report 

Descriptors:   (♦Steel,  Fatigue  (Mechanics)),  Tensile 
properties.  Life  expectancy.  Austenite,  Grain  structures 
(Metallurgy),  Quenching  (Cooling),  Heat  treatment. 

The  report  evaluates  the  effects  of  strength  level,  Charpy 
V-notch  energQT,  prestraining.  prestraining  and  stress  re- 
lieving, and  austenitizing  temperature  on  the  fatigue  life  of  « 
fully  quenched  HY-80  steel  composition.   The  fatigue  data 
devel(^)ed  indicate  that  the  designer  would  have  to  be  cautious 
when  going  to  hl^ier  strength  steel  when  using  a  safety  factor 
which  is  considered  satisfactory  for  lower  strength  steels, 
i.e..  If  higher  strength  steels  are  to  be  used.  larger  safety 
factors  are  necessary  to  obtain  a  comparable  fatigue  life. 
The  limited  data  presented  on  experimental  HY-150  steels 
indicate  that  caution  will  have  to  be  exercised  in  evaluating 
large-specimen  fatigue  data.   (Author) 
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Battelle  Memorial  Inst.,  Columbus.  Ohio. 

INVESTIGATION  OF  THE  RELATIONSHIP  OF  TWINNING 

TO  BRITTLE  FRACTURE  OF  REFRACTORY  METALS. 

Rept.  for  1  Jan  63-15  Feb  64 

by  C.  N.  Held,  A.  Gilbert  and  G.  T.  Hahn.    May  64,  63p 

Contract  AF33  657  7376,  ProJ.  7351,  Task  735101 

ASD  TDR63  360  P2 

Unclassified  report 
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Descriptors:     (♦Refractory  metals.  Fracture  (Mechanics)). 
(♦Molybdenum,  Brittleness),  (♦Crystal  structure.  Fracture 
(Mechanics)),  Metallic  crystals,  ^ugle  crystals.  Crystal 
lattice  defects.  Crystal  growth.  Failure  (Mechanics), 
Stresses,  Strain  (Mechanics),  Silicon,  Iron. 

Tension,  con^iression,  and  bend  tests  were  used  to  investi- 
gate brittle  fracture  in  both  single-crystal  and  polycrystal- 
line  molybdenum  samples  of  three  contrasting  compositions. 
Although  in  compression,  twins  were  observed  frequently  to 
be  reqKmsible  for  transcrystaUlne  and  intercrystalline  crack 
nucleation,  during  tension  or  bend  tests,  no  failures  were 
observed  whose  Initiation  could  be  ascribed  to  twinning.   Even 
in  single  crystals  stressed  along  (001).  the  fractiu-es  were  not 
twin-induced.   It  is  concluded  that  twins  are  just  one  of 
several  heterogeneities  competing  in  the  formation  of  cracks 
and  that  in  the  material  examined  other  heterogeneities  were 
always  dominant.   Experiments  were  conducted  on  Mo-35Re 
In  which  the  strain  was  recorded  as  a  function  of  time  during 
the  formation  of  twinning  bursts.   The  results  indicate  that 
twinning  in  this  situation  is  essentially  a  sonic  phenomenon. 
Dislocation  arrangements  were  revealed  in  Fe-3Si  by  etch- 
pitting,  and  it  was  observed  that  the  propensity  for  twinning 
under  given  conditions  was  identical  in  both  the  presence  and 
absence  of  a  strongly  polygonized  substructure.  (Author) 
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Alumiaum  Co.  of  America,  New  Kensington,  Pa. 

MECHANICAL  PROPERTIES  OF  STRESS-RELIEVED 

STRETCHED  ALUMINUM  ALLOY  PLATE. 

Rept.  for  Mar  62-Apr  64 

by  G.  W.  Stlckley  and  D.  J,  BrownhiU.  May  64,  134p 

Contract  AF33  657  7837,  Pro].  7381,  Task  738103 

ML  TDR64  105 

Unclassified  r^wrt 

Descriptors:  (•Aluminum  alloys.  Mechanical  properties), 
(*Metal  plates.  Shear  stresses).  Tensile  properties, 
Compressive  properties,  Thickness,  Heat  treatment. 
Loading  (Mechanics),  Elasticity,  Strain  (Mechanics),  Aging 
(Materials). 

• 

Ratios  of  tensile,  compressive,  shear  and  bearing  prop- 
erties to  corresponding  long-transverse  tensile  properties 
were  computed.   Some  variations  in  ratios  occur  with  respect 
to  alloy,  temper,  thickness,  location  in  thickness,  and  direction 
of  loading.    Groups  of  ratios  for  each  alloy  in  tije  -TX51 
tempers  were  analyzed  statistically.   Minimum-average 
values  were  determined.    Using  these  minimum -aver  age 
values,  together  with  long-transverse  tensile  properties  from 
specifications  as  basis  A  values  and  corresponding  basis  B 
values  obtained  from  recent  production  data,  taUes  of  design 
mechanical  properties  of  MIL-HDBK-5  were  prepared. 
Tensile  and  compressive  stress-strain  characteristics  were 
determined.   Typical  and  minimum  stress-strain  and  com- 
pressive tangent-modulus  curves  were  prepared  for  MIL- 
HDBK-5.  (Author) 
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Marine  Engineering  Lab..  Annapolis,  Md. 
RESTRAINT  CRACKING  TECHNIQUE  FOR  USE  IN  SIMULA- 
TED WELD  THERMAL  CYCLING  STUDIES. 
Research  and  development  rept., 
by  W.  G.  Schreitz.    26  Jun  64.  33p 
B4EL-A  87  117 

Unclassified  report 

DescrijAors:    (*Welds.  Brittleness),  (-Steel.  Welding), 
(*Test  methods.  Welds),  Simulation.  Sulfur,  Rare  earths. 
Ultrasonic  radiation.  Non-destructive  testing,  Tenq)erature, 
Monitors,  Thermal  stresses.  Microetructure,  Fracture 
(Mechanics). 

Weld  hot -cracking  tendencies  of  five  experimental  HY-80 
steels  were  studied  with  the  time-temperature  cycling  appara- 
tus developed  at  Rensselaer  Polytechnic  Institute. 
Restraint  was  introduced  by  restricting  the  longitudinal  expan- 
sion and  contraction  of  0.25-in.  diameter  test  specimens  sub- 
jected to  thermal  cycles  corresponding  to  various  welding 
conditions.    The  restrained  specimens  were  monitored  during 
cycling  by  an  ultrasonic  flaw  detector  to  record  the  temper- 
ature of  crack  initiation.   Crackii^  was  detected  during  only 
the  cooling  portion  of  the  thermal  cycles  and  generally  within 
the  temperature  range  of  2400  to  2000F.   Crack  initiation 
appeared  to  be  controlled  by  both  the  degree  of  restraint 
and  the  peak  temperature.   Cracking  tendencies  of  the  steels 
were  related  to  sulphur  content  by  this  technique. 


AD-602  103 
OTS  Price  $1.25 


Dlv.    17,  25.  4 


E^qperimental  Inst,  of  Light  Metals,  Milan  (Italy). 

RESISTOMETRIC  INVESTIGATION  OF  PRE -PRECIPITATION 

IN  THE  Al-mg  5%  ALLOY. 

Final  rept.  for  1  Jan-31  Dec  63., 

by  T.  Federighi  and  S.  Ceresara.   28  Jan  64.  43p 

EILM  13  177  6401  104 

Contract  DA91  591EUC2767 

Unclassified  report 


Descriptors:    (*Magnesium  alloys.  Aging  (Materials), 
('Aluminum  alloys.  Aging  (Materials),  Quenching  (Coolii:^), 
Heat  treatment.  Crystal  lattice  defects.  Resistance  (Electri- 
cal), Nitrogen,  Liquefied  gases,  Italy,  Diffusion,  Chemical 
precipitation. 

The  pre-precipitation  process  in  the  supersaturated  AI-5.1% 
at.%  Mg  alloy  has  been  extensively  Investigated  by  means  at 
electrical  resistivity  measurements  performed  at  liquid 
nitrogen  temperature  (-195C).   As  known,  where  as  the  process 
cannot  be  discovered  in  Al-mg  alloys  by  the  usual  X-ray  low 
angle  method  it  is  possible  to  detect  it  t>y  resistivity  measure- 
mients,  since  during  the  l>eginning  of  the  process  resistivity 
undergoes  an  increase  which  can  be  easily  separated  from 
other  recovery  processes. 


AD-602  114  Div.  17,  25 

OTS  Price  $2.60 

Martin  Marietta  Corp.,  Orlando,  Fla. 

MEASUREMENT  OF  RESIDUAL  STRESS  BY  X-RAY 

DIFFRACTION. 

Technical  rept.  no.  7 

by  A.  L.  Esquivel  and  H.  M.  Otte.   Jun  64.  27p   OA  2067 

Contract  Nonr3706  00 

Unclassified  report 

Paper  presented  at  Southern  Metals/Materials  Conference,      . 
16-17  Apr  64;  to  appear  in  Materials  Science  Research, 
V.  2. 

Descriptors:     (♦Stresses,  X-ray  diffraction  analysis), 
(•X-ray  diffraction  analysis.  Stresses),  Non-destructive 
testing,  Silicon  alloys.  Bronze,  Copper  alloys.  Zinc  alloys. 
Crystal  lattice  defects.  Deformation,  Tensile  properties. 
Strain  (Mectianics),  Mathematical  analysis,  Brass,  Metals. 

For  the  measurement  of  residual  stresses,  x-ray  diffraction 
is  potentially  the  best  nondestructive  method  available.    Ex- 
periments are  described  in  which  silicon  bronze  and  alpha 
brass  samples  were  examined  by  x-rays  while  subjected  to 
tensile  deformation.   The  positions  of  the  diffraction  lines 
and  tl»eir  breadttts  were  measured  and  analyzed.   The  special 
features  of  the  experimental  arrangement  employed  are 
presented  and  the  method  of  analysis  explained.   An  important 
result  of  this  study  is  the  observation  that  the  stress -strain 
curve  obtained  from  the  x-ray  diffraction  measurements 
follows  the  stress-strain  curve  obtained  from  a  standard 
tensile  test,  contrary  to  what  many  previous  investigators 
have  reported  with  different  experimental  techniques.    Fur- 
thermore, for  materials  which  may  form  stackii^  faults  upon 
deformation,  the  x-ray  d^ta  must  first  be  corrected  for  the 
effects  produced  from  stacking  faults  before  the  stress  is 
calculated.  (Author) 


AD-602  120 
OTS  Price  $1.25 


Div.  17.  25,  4 
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Aluminum  Co.,  of  Amerlca.New  Kensliston,  Pa. 
INVESTIGATION  OF  THE  MECHANISM  OF  STRESS 
CORROSION  OF  ALUMDrtHH  ALLOYS. 
Quarterly  rept.  no.  2.  1  Mar-31  May  64 
by  G.  C.  English  and  William  King  6  Jul  64.  45p 
Contract  NOw64  0170c 

Unclassified  report 

Descriptors:  ('Aluminum  alloys.  Corrosion),  (•MeUl 
plates.  Magnetic  properties),  Cathodlc  protection.  Stresses, 
Metallography.  Electron  microscopes.  Liquid  Immersion 
tests.  Corrosive  liquids.  Heat  treatment.  Quenchiitt 
(Cooling).  ^^       ^* 


The  work  consisted  of  cathodlc  protection  stwles,  anodic 
polarization  measurements ,  and  an  evaluatldn  of  the  stress 
corrosion  performance  of  the  various  samples  of  2024  and 
7075  alloy  plate  that  were  prepared  to  refleot  a  range  of 
susceptibility  to  stress  corrosion.    A  metallographic  examina- 
tion of  these  samples  with  the  electron  microscope  using  the 
thin  foil  transmission  technique  and  with  the  light  micro- 
scope is  described  and  finally,  the  measurement  of  magnetic 
susceptibility  and  electrical  conductivity  is  ifiscussed. 

AD-602  123  DlT.  17 

OTS  Price  $1.60 

UT  Research  InsU.  Chicago,  HI. 

VANADIUM  ALLOY  STUDIES. 

Bimonthly  rept.  no.  2.  1  Apr-31  May  64. 

by  D.  Welnstein  and  F.  C.  Holtz.    1  Jul  64.  1|  i 

nTRI  B6021-2 

Contract  NOw64  0239c 

Uildlassifled  report 

Descriptors:     (•Vanadium  alloys.  Creep),  ^fractory 
metal  alloys.  Niobium  alloys.  Tantalum  all  )^s.  Titanium 
alloys.  Dispersion  hardening. 

Vanadium  development  studies  w0re  conducted  toward  ttie 
primary  objective  of  producing  significantly  improved  short- 
time  (minutes  to  a  few  hours)  creep  properties  at  temper- 
atures between  2000F  and  2400F.   It  was  determined  that  tan- 
talum additions  to  a  V-Cb-Ti  base  compositkin  result  in  a 
significant  Improvement  in  creep  properties.    However, 
Airther  improvement,  without  sacrifice  of  fabricability  and 
other  properties,  is  necessary  for  utilizatioit  of  this  material 
at  2200F  to  2400F.   Various  approaches  relying  upon  pro- 
ductlpn  of  a  stable  dispersant  at  2200  -  2400F  are  being 
employed  to  accomplish  this  objective.  (Autlur) 


AD-602  129 
OTS  Price  $3.50 


Div.    17,  14 


Thompson  Ramo  Wooldridge,  Inc.,  Clevelaita,  Ohio. 

ADVANCEMENT  OF  HIGH  TEMPERATURfi  PROTECTIVE 

COATINGS  FOR  COLUMBIUM  ALLOYS  (O). 

Rept.  for  1  Mar  63-1  Mar  64,  i 

by  D.  B.  Warmuth,  J.  D.  Gadd,  and  R.  A.  J(  Berys. 

Apr  64.  209p  ' 

Contract  AF33  657  7396,  Pro].  7312.  Task  t>1201 

ASD  TDR62  934  P2 

Unclassified  report 

Descriptors:    (•Niobium  alloys,  Refractoity  coatings), 
(•Refractory  coatings,  Corro8lon*lnhibitlon),  Chromium 
alloys.  Titanium  alloys.  Silicon  alloys,  Optimization.  Reli- 
ability, Powder  alloys.  Vapor  plating,  Low-pressure 
research.  High-temperature  research,  HsCractory  metal 
alloys.  Oxidation,  Coatings. 


The  objective  of  the  program  was  (a)   to  adSrance  and  optimize 
Uie  Cr-Ti-Si  coating  process  for  laboratory  scale  and 
pilot  scale  coating  furnaces,  (b)  to  determlae  the  protective 
reliability  of  the  Cr-Ti-Si  coating,  and  (c)   to  investigate 
the  effects  of  elevated  temperature-reducedl  pressure  (air) 
exposure  upon  the  protective  characteristios  of  the  Cr-Ti-St 
coating.  (Author) 


AD-602  131 
OTS  Price  $0.75 


Dlv.   17 


Navy  Electronics  Lab.,  San  Diego,  Calif. 

EFFECTS  OF  HEAT  TREATMENTS  ON  CA&T  GOLD 

ALLOY.  PREHEATED  FURNACE  OR  SALT  BATH  AT 

450  DEGREES  F  PRODUCES  OPTIMUM  HAIRDNESS  AND 

STRUCTURAL  UNIFORMITY, 

by  J.  C.  Thompson.   3  Mar  64,  2Sp 

NELUll 


Unclassified  report 


METALLURGY  -  Division  17 


Descriptors:   (•Heat  treatment.  Gold  alloys),  (*Gold 
alloys.  Heat  treatment).  Castings,  Metallurgy,  Hardness, 
Structural  properties,  Mlcrostructure,  Metallograpliy, 
Photomicrography,  Quenching  (Cooling),  Palladium 
alloys.  Silver  alloys.  Copper  alloys.  Zinc  alloys. 

%>ecimens  of  cast  gold  alloy  were  subjected  to  various 
methods  of  heat  treatment,  to  determine  the  effects  upon 
mlcrostructure  and  hardness.    Hardness  of  the  heat- 
treated  specimens  was  determined  with  a  Tukon  tester, 
using  a  Knoop  indenter.   Variations  in  mlcrostructure 
were  studied  by  metallogr^hlc  and  photomlcrographic 
examinations.    Measurements  were  made  of  the  temperature 
generated  during  grinding  and  polishing  of  cast  gold.   (Author) 


AD-602  132 
OTS  Price  $1.25 


Dlv.    17,  14 


WatervUet  Arsenal,  N.  Y. 

CANDIDATE  MATERL\LS  FOR  WHISKERS  COMPOSITES. 

Technical  rept. 

by  Michael  J.  Salkind.   May  64,  43p 

Pro].  lAO  24401A11006 

WVT  RR-6411 

Unclassified  report 

Descriptors:  (•Fiber  metallurgy,  Coiiqx>site  materials). 
(•Single  crystals.  Fiber  metallurgy),  Beryllium  compounds. 
Mechanical  properties.  Thermal  e;q)ansion.  Carbon,  Boron 
compounds.  Carbides,  Beryllium,  Silicon  compounds. 
Oxides,  Aluminum  compounds.  Bonding.  Titanium. 
Chromium,  Zirconium,  Iron,  Nickel,  Cobalt.  Fibers. 

An  analysis  was  made  of  candidate  materials  for  whisker 
composites.   The  expected  strength-to-weight  ratio  of 
composites  of  nineteen  matrix  materials  with  fourteen 
different  fiber  materials  as  a  function  of  fiber  content  was 
calculated.   The  availabUity,  bondability,  and  thermal 
expansion  properties  of  candidate  materials  are  discussed. 
(Author) 


AD-602  138 
OTS  ftrice  $1.50 


Div.    17 


Technical  Univ.  of  Norway,  Trondheim. 

SPATL\L  DISTRIBUTION  OF  MANGANESE.  SIUCON, 

CHROMIUM  AND  OXYGEN  IN  SUBMERGED- ARC  WELD 

DEPOSITS. 

Final  technical  rept.  for  1  Jan  63-31  Mar  64. 

by  N,  Christensen.    31  Mar  64,   51p 

Contract  DA91  591EUC2797,  continuation  of 

Contract  DA91  591EUC2043 

Unclassified  report 

Descriptors:    (*Arc  welding,  Slags),  (*Arc  welds. 
Metallurgical  analysis).  Welding  fluxes.  Metallography, 
Metals,  Manganese,  Chroium,  Silicon,  Oxygen,  Nitrogen, 
High-temperature  research.  Iron  compounds.  Chemical 
analysis.  Equations.  Measurement,  Distribution,  Norway. 

Submerged-arc  deposits  prepared  under  acid  types  of  fluxes 
were  examined  wiUi  regard  to  their  content  of  silicon, 
manganese .  oxygen  and  nitrogen.   It  was  found  that  silicon  and 
oxygen  are  transferred  from  the  slag  to  the  metal,  the  a- 
mounts  picked  up  depending  on  ttie  welding  conditions.    The 
final  concentrations  of  Si  and  O  are  related  to  the  contents  of 
FeO  and  Si02  In  the  slag  in  a  manner  corresponding  to 
chemical  equilibrium  at  temperatures  between  1850  and 
2050C.   In  the  tested  combination  of  unalloyed  flux  and  a  wire 
containing  2%  Mn  this  element  was  transferred  to  the  slag. 
This  reaction  did  not  proceed  to  the  state  of  pseudo- 
equilibrium  as  those  involving  silicon  and  oxygen.   Incom- 
pleteness of  reaction  in  the  hlgfa-temperature  stage  was  be- 
lieved to  be  mainly  responsible  for  lowered  manganese  con- 
tents in  a  zone  0.5  to  1.5  mm  from  the  bead  surface.   A 
similar  gradient  of  opposite  sign  was  observed  wlien  chromium 
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Division  17  -  METALLURGY 


was  being  transferred  to  the  metal  phase  from  an  alloyed  flux. 
It  was  concluded  that  the  amount  of  matter  transferred  across 
the  metal/slag  phase  boundary  was  the  main  controlling 
factor  both  with  regard  to  the  concentrations  established  in  the 
high-temperature  stage  and  in  the  subsequent  formation  of 
ooncentration  gradients  at  the  metal/slag  interface.    (Author) 


AD-602  157 
OTS  Price  $1.60 


Div.    17 


nr  Research  Inst..  Chicago,  ni. 
FIBER-REINFORCED  METALS  AND  ALLOYS. 
Bimonthly  rept.  no.  3,  8  Mar-8  May  64. 
8  Jun  64,    17p    IITRI  B6020  3 
Contract  NOw64  0066c 

Unclassified  report 

Descriptors:  (•Fiber  metallurgy,  Composite  materials), 
(♦Composite  materials,  Fiber  metallurgy),  Steel,  Silver, 
Fracture  (Mechanics),  Alloys,  Deformation,  Ductility, 
Brittleness,  Tensile  properties.  Mechanical  properties. 
Heat  treatment.  Pressure.  Reinforcing  materials  Fibers, 
Mic  rostructure. 

The  basic  objective  of  the  program  Is  to  investigate  the 
fundamental  factors  affecting  the  fiber  reinforcement  of 
metals  and  alloys.   The  ultimate  objective  is  to  develop  new 
materials  possessing  high  strength-to-weight  ratios.   The 
effort  on  this  program  is  divided  into  two  parts—  one  part 
devoted  to  the  study  of  fundamental  factors  affecting  the  fiber 
reinforcement  of  metals,  and  the  other  part  devoted  to  the 
development  of  new  fibers  with  high  strength  and  high 
modulus.   The  majority  of  the  effort  is  concentrated  upon 
the  first  part. 


AO-602  158 
OTS  Price  $1.00 


Div.    17 


AD-602  203  Dtv.    17,  14 

OTS  Price  $1.00 

Army  Engineer  Research  and  Development  Labs.,  Fort 

Belvoir,  Va. 

LONG-TERM  RUPTURE  STRENGTH  OF  ALLOYS  AND 

PLASTICS  FROM  TENSILE  STRENGTH  AT  ELEVATED 

TEMPERATURES. 

Technical  rept., 

Iqr  S.  Goldfein.   28  Apr  64,  34p 

Task  ID024401A11402 

AERDL  1773TR 

Unclassified  report 

Descriptors:  (*Steel.  Tensile  properties).  (»Rupture,  steel). 
Plastics.  High-temperature  research.  Iron  alloys.  Carbon,. 
Mechanical  properties.  Tests,  Alloys,  Equations  of  state. 

The  report  covers  an  investigation  to  determine  if  the 
long-term  tensile  stress -rupture  strength  of  alloys  could  be 
calculated  from  the  results  of  sUtlc  tensile  strength  tests  at 
elevated  temperatures.    Twenty -one  alloys  were  investigated. 
A  second-order  form  of  a  mechanical-chemical  equation  of 
state  was  used  to  draw  master  rupture  curves  from  both 
long-term  rupture  and  tensile  strength  data.   It  was  concluded 
that  the  long-term  strength  of  an  alloy  could  be  computed 
from  a  knowledge  of  its  tensile  strength  at  elevated 
temperatures,  chemical  composition,  and  mode  of  failure. 
(Author) 


AD-602  288  Div. 

OTS  Price  $2.25 


17 


Syracuse  Univ.,  N.  Y. 

THE  EFFECT  OF  TESTING  SYSTEM  STIFFNESS  ON 

FRACTURE. 

Rept.  for  1  Apr  63-31  Mar  64, 

by  V.  Weiss,  K.  S.  Grewal,  and  J.  Sessler.   Apr  64,  3^ 

Contract  AF33  657  11154,  Pro].  7350,  Task  735003 

ML  TDR64  150 

Unclassified  report 

Descriptors:  (*Fracture  (Mechanics),  Test  methods), 
(♦Test  methods,  Fracture  (Mechanics)),  Geometry,  Test 
equipment.  Aluminum  alloys.  Stresses,  Physical  properties. 
Metallurgy,  Deformation,  Titanium  alloy.  Thickness, 
Brittleness.  Design. 

A  preliminary  study  of  the  influence  of  testing  system 
stiffness  on  the  fracture  of  center-cracked  sheet  specimens 
0*  7075- T6  aliuninum  indicated  a  noticeable  effect  of  testing 
system  stiffness  on  crack  propagation  in  that  decreasing  the 
testing  system  stiffness  resulted  in  the  suppression  of  the 
slow  or  intermittent  crack  growth.    A  controUed  experimen- 
tal program  on  titaniimi  RS  140  to  study  the  interplay  between 
specimen  length  and  crack  length,  the  two  variables  affect- 
ing the  stiffness  of  the  specimen,  showed  an  effect  of  testing 
system  stiffness  on  both  crack  propagation  and  fracture 
strength.   Compliance  curves,  obtained  with  a  ^lecially 
designed  compliance  gage,  showed  a  higher  strain  energy 
release  rate  for  a  given  incremental  crack  growth  dc  in  short 
specimens.   The  lower  fracture  strength  observed  in  short 
specimens  may  be  explained  on  this  basis.   Both  energy  and 
stress  considerations  of  the  effects  of  testing  system  stiff- 
ness are  presented.   An  analysis  of  stiffness  effects  on  crack 
propagation  behavior  Is  attei^ed.    (Author) 

90 


Defense  Metals  Information  Center.  Columbus,  Ohio. 

CONTINUED  OBSERVATIONS  ON  THE  DISTRIBUTION 

OF  STRESS  IN  THE  VICINITY  OF  A  CRACK  IN  THE  CENTER 

OF  A  PLATE. 

by  L.  R.  Jackson.    14  Apr  64,   84p   DMIC  M190: 

DMIC  M178.  suppl. 

Coirtract  AF33  615  1121,  Pro].  8975 

Unclassified  report 

Descriptors:   (♦Metal  plates.  Fracture  (Mechanics)), 
(♦Fracture  (Mechanics),  Metal  plates), (♦Stresses. 
Distribution),  Loading  (Mechanics),  Numerical  analysis, 
Creep.  Elasticity,  Fxmctlons,  Analytic  geometry. 

This  memorandum  supplements  and  augments  information 
presented  in  DMIC  Memorandum  178  (AD-422  463).   In  the 
present  report,  Neuber's  stress  equations  are  rewritten 
entirely  in  rectangular  coordinates.    In  addition,  numerical 
results  have  been  extended  to  include  the  stress  distribution 
around  an  indefinitely  sharp  crack.   It  is  also  shown  that  the 
stress  function  used  in  a  British  work  for  an  Indefinitely  sharp 
crack  yielded  identical  numerical  resulto,  even  though  the 
stress  function  was  of  a  different  type  than  that  employed  by 
Neuber.  The  Von  Mises  relation  was  chosen  to  delineate  tl» 
area  around  a  crack  in  which  plastic  flow  Is  occurring.    The 
numerical  tables  in  this  memorandum  give  values  for  the 
function  of  plane  stress  as  well  as  one  possible  IntenreUtlon 
of  plane  strain.   Values  of  the  hydrosUtic  stress  variant 
are  also  given  for  both  plane  stress  and  plane  strain.    (Author) 


AD-602  292  Div.    17.  30 

OTS  Price  $0.50 

Naval  Research  Lab.,  Washington,  D.  C. 

BRIGHTNESS  AND  TWO-COLOR  PYROMETRY  APPLIED 

TO  THE  ELECTRON  BEAM  FURNACE, 

by  H.  Doering  and  P.  Shahinian.    10  Jun  64,  18p 

Pro].  RR007  01  46  5407;  ARPA  Order  418  1 

NRL  6062 

UnclMslflsd  rsport 


Descriptors:   (*Refractory  metals,  Hlgfa-teinperature 
research),  (*Pyrometars,  Refractory  metals).  Mechanical 
properties.  Electron  beams.  Optical  instruments.  Laboratory 
furnaces,  Blackbody  radiation.  Coatings.  Glass,  Brightness, 
ftirfaoe  properties.  Tensile  properties.  Compressive  prop- 
ertlas.  Fatigue  (Mechanics),  Correlation  techniques.  Calibra- 
tion, Test  methods. 

A  procedure  for  tanqpsrature  measurement  and  control  in 
an  electron  beam  furnace  was  established  by  using  the  optical 
and  two-color  pyrometers.   The  emlssivlty  of  the  specimen 
and  attenuation  by  the  furnace  sight-port  glass  and  metallic 
ywpoT  coatings  Introduced  errors  in  the  readHngs  made  by 
both  Instruments.   These  errors  in  two-color  readings  were 
oooslderably  less  than  those  in  readings  made  with  the 
optical  pyrometer.   To  permit  the  determination  of  the  true 
tenqwrature  of  a  test  specimen,  and  empirical  correlation  was 
made  between  the  temperature  of  a  blackbody  hole  and  the 
brightness  of  a  suriace  simulating  that  of  a  test  specimen.   The 
accuracy  of  this  oorrelatlon  is  discussed  with  respect  to 
the  quality  cf  the  blackbody  holes,  the  errors  in  sight-port 
glass  corrections.  Instrument  calibration,  and  the  accumulated 
statistical  uncertainties  of  pyrometer  readings.  (Author) 


METALLURGY  -  Division  17 


AD-602  299 
OTS  Price  $1.26 


DlY.    17,  14 


Alloyd  General  Corp.,  Cambridge,  Mass. 

EFFECT  OF  FLUID  ENVIRONMENT  ON  TORSIONAL 

FATIGUE  FAILURE. 

Progress  rept.  no.  1,  1  Mar-31  May  64, 

))y  M.  J.  Hordon  and  P.  F.  Weihrauch.    16  Jun  64,  46p 

Alloyd  64GRX10 

Contract  NOw64  0248f 

Unclassified  report 

Descriptors:   ('Steel,  Failure  (Mechanics)),  (*Fatigue 
(Mechanics),  Environmental  tests).  Lubricants.  Viscosity, 
Loading  (Mechanics),  Strain  (Mechanics),  Stresses,  Plas- 
ticity, Heat  treatment.  Hardness.  Phase  studies.  Micro- 
structure.  Life  expectancy.  Surfaces,  Mineral  oils.  Chemical 
analjfsls.  Torque,  Liquids. 

A  study  of  the  interaction  of  the  relevant  parameters  lead- 
ing to  fatigue  failure  under  conditions  of  torsional  loading  was 
initiated.   An  experimental  program  aimed  at  studying  the 
effects  of  strain  amplitude,  mlcrostructure.  lubricant  chem- 
istry and  lubricant  viscosity  on  the  initiation  of  fatigue  cracks 
and  their  subsequent  growth  to  failure  was  developed.   E;q)er- 
Imental  techniques  were  developed  to  monitor  both  the  surface 
and  internal  damage  accompanying  the  fatigue  process  as  well 
as  the  changes  In  work  hardening  behavior  during  fatigue.   The 
results  of  testing  bearing  grade  52100  steel  In  two  fluid 
envlKMrnients  are  presented.  (Author) 
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18.    MILITARY  SCIENCES  AND 
OPERATIONS 


AD-601  974 
OTS  Price  $0.75 


DiT.    18.  23.  28 


AD-601  813 
OTS  Price  $1.50 


Div.    18.  30 


RAND  Corp.,  Santa  Monica,  Calif. 

SAMSOM:    SUPPORT-AVAILABILITY  MULTI-SYSTEM 

OPERATIONS  MODEL. 

by  T.  C.  &nlth.    Jun  64,    56p    RM-4077PR 

Contract  AF49  638  700 

Unclassified  report 

Descr^tors:   (^Mathematical  models.  Air  force  operations). 
(•Air  force  operations.  Mathematical  models),  (*Monte 
Carlo  method.  Mathematical  models),  Operations  research. 
Maintenance,  Decision  making,  Aircraft,  Scheduling, 
Programming  (Computers),  Simulation,  Management 
engineering.  Logistics. 

The  model  has  been  designed  to  simulate  the  complex 
system  of  interacting  operations  and  logistics  support  events 
found  in  Air  Force  organizations.    The  model  accepts  system 
and  subsystem  hardware  design  characteristics  in  terms  of 
reliability  and  maintainability  parameters.   Inputs  also  in- 
clude quantities  of  support  r<i3o..;v  ; !  Cpi-)pl  j    .larts,  equipment, 
and  facilities),  management  policies  governing  availability  and 
use  of  these  resources,  and  maintenance  inspection  require- 
ments.  Given  proper  inputs,  then,  SAMSOM  simulates  a  wide 
range  of  management  policies,  operations  schedules,  and  re- 
lated logistics  support  events  and  requirements.   It  can  be 
used  to  examine  such  activity  for  extended  periods  of  time 
for  different  weapon  systems  at  several  bases  or  locations 
(Author) 


AD-601  935 
OTS  Price. $1.75 


Div.    18,  15 


Army  Personnel  Research  Office,  Office  of  the  Chief. 

Research  and  Development,  Washington,  D.  C. 

DEVELOPMENT  OF  AN  OPTIMUM  COMPUTERIZED 

ALLOCATION  SYSTEM. 

by  Robert  F.  Boldt.    Apr  64.  28p 

Proj.  2JO24701A723 

A  PRO  TRR1135 

Unclassified  report 

Descriptors:    (♦Personnel  management.  Programming 
(CcMnputers)),  (*Army  personnel.  Management  engineering). 
Warfare.  Training,  Aptitude  tests.  Systems  engineering. 
Scheduling,  Distribution,  Performance  (Human),  Optimiza- 
tion, Military  personnel,  Operations  research. 

One  objective  of  the  FUTURE  COMBAT  Task.  USA  PRO  is 
to  develop  a  system  of  enlisted  personnel  allocation  to  maxi- 
mize individual  skills  and  preferences  ^d  at  the  same  time 
meet  Army  staffing  requirements.    After  determination  that 
quality  of  manpower  In  the  combat  areas  was  perceptibly 
below  that  In  the  rest  of  the  Army,  computer  based  plans  for 
allocating  basic  combat  trainees  to  advanced  training  were 
developed  and  Implemented  experimentally  on  a  trainee  sample. 
The  selection  and  testing  of  different  allocation  techniques, 
the  mathematical  bases  for  selected  computerized  systems, 
and  results  of  comparison  of  three  systems  are  reported.    Two 
alternate  plans ,  one  of  which  takes  into  account  individual 
training  preference,  proved  more  effective  than  the  current 
procedure  and  were  pfovlded  the  Data  Services  and  Adminis- 
trative Systems  Command.  (Author) 


Northeastern  Univ.,  Boston,  Mass. 

STUDIES  IN  METHODOLOGY  FOR  COMPLEX  SYSTEMS. 

Final  rept.,  15  Mar  63-14  Mar  64. 

by  Ladislav  Dolansky,  Alberto  R.  Galmarino.  and  Samuel  M. 

Giveen.    14  Mar  64,  64p 

Contract  Nonr4106  01.  Proj.  NR276  006 

Unclassified  report 

Report  on  Project  NUMERICS 

Descriptors:  (•Operations  research.  Warfare).  (•Warfare, 
Operations  research).  (*Lanchester  equations.  Mathematical 
models),  (•Statistical  processes,  Queueing  theory).  Search 
theory.  Armed  forces  operations. 

The  rapid  defelopment  of  modern  complex  systems 
frequently  leaves  the  necessary  systems  analysis  methodology 
far  behind.    In  an  effort  to  develop  the  methodology,  particularly 
as  it  applies  to  military  systems,  the  following  problems  and 
topic  areas  were  studied  under  Project  NUMERICS:    (1)  a 
survey  of  the  previous  work  of  the  Lanchester  theory  of  combat 
revealed  the  present  state  of  the  art  in  this  field  and 
delineated  a  number  of  unsolved  problems .  (2)  a  study  of 
continuous  attrition  processes,  undertaken  as  a  suitable 
stochastic  approach  to  the  analysis  of  battles  between  forces 
with  homogeneous  units,  revealed  that  a  zero-one  law  can  be 
obtained  for  such  processes;  the  results,  under  certain 
conditions,  agree  asymptotically  with  the  corresponding 
results  for  the  discrete  analog.   An  investigation  about 
diffusions  satisfying  the  zero-one  law,  which  holds  for  contin- 
uous attrition  processes,  yielded  necessary  and  sufficient 
conditions  in  terms  of  their  Infinitesimal  generators,  (3) 
the  problem  of  allocation  of  defense  resources  and  effort  was 
formulated  In  terms  of  search  and  queuing  theories.    (Author) 


AD-602  025 
OTS  Price  $0.50 


Div.  18 


RAND  Corp..  Santa  Monica,  Calif. 

SOME  RECENT  SIGNS  OF  REACTION  AGAINST  PRE- 
VAILING SOVIET  DOCTRINAL  EMPHASIS  ON  MISSILES, 
by  Thomas  W.  Wolfe.  Jun  64.  12p     P-2929 

Unclassified  report 

Descriptors:  (♦Military  strategy.  Guided  missiles) 
Warfare.  Nuclear  weapons.  Strategic  warfare.  Weapons, 
Armament,  Aircraft,  Theory.  USSR. 

The  Khrushchevian  concept  of  the  primacy  of  strategic 
missile  forces  as  the  main  branch  of  Soviet  military 
doctrine  Is  contrasted  with  a  recently  developing  counter- 
philosophy  among  certain  Soviet  military  writers.    Excerpts 
from  the  wrlUngs  of  the  traditionalists  suggesting  that  the 
unquestioned  primacy  of  ballistic  missiles  could  cripple 
the  creative  development  of  Soviet  military  theory  are 
presented  and  discussed. 


AD-602  072 
OTS  Price  $2.50 


Div.  18.  32 


RAND  Corp.,  Santa  Monica.  Calif. 
SOVIET  MILITARY  OUTLAYS  SINCE  1955. 
by  Abraham  S.  Becker.  Jul  64.  113p  RM  3886  PR 
Contract  AF49  638  700 

Unclassified  report 

Descriptors:  (♦Armed  forces  budgets.  USSR),  (♦Budgets, 
Armed  forces  budgets).  (♦Foreign  government.  USSR), 
Military  intelligence,  Economics,  Political  science. 
Military  requirements.  Costs. 

This  Memoradum  Is  an  outgrowth  of  continuing  research  on 
Soviet  national  income  during  the  Seven  Year  Plan  period. 
It  is  concerned  with  the  growth  of  total  Soviet  military 
expenditures  since  1955.    Limitations  of  the  data  make  It 
Impiosslble  to  obtain  an  unambiguous,  comprehensive  series 
of  estimates  of  Soviet  military  outlays.   The  major  goal  of 
this  study  is  to  survey  and  Interpret  the  Information  available 
in  the  open  literature.   Thus  this  Memorandum  is  a  critical 
review  of  what  is  and  is  not  known  from  open  sources  about 
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Soviet  military  ouUays,  the  first  detailed  ex^sltion  of  this 
kind.   As  such,  the  study  may  also  contribut^,  to  the  periodic 
discussion  on  budgetary  disarmament. 


AD-602  139 
OTS  Price  $1.75 


Div.   18 


Stanford  Research  Inst.,  Menlo  Park,  Calif  J 
CIVIL  DEFENSE  IN  THE  UNITED  KINGDOl  (  , 
Final  rept., 

by  Harvey  Dixon  and  kendall  Moll.    Mar  64j  85p 
Contract  OCD  OS63  184,  Proj.  IM4559 

Unclassfified  report 

Descriptors:    (♦Civil  defense  systems.  Great  Britain), 
Early  warning  systems.  National  defense.  Recruiting, 
Training,  Warfare,  Civil  defense  personnel,  Casualties, 
Mobilization,  Armed  forces  operations,  Lofilstlcs, 
Budgets,  Costs,  War  potential.  Research  program 
administration.  Civilian  personnel. 

This  report  analyzes  British  civil  defense  experience  that 
may  be  helpful  to  the  U.S,  civil  defense  program.   One  not- 
able aspect  is  British  emphasis  on  recruiti<i|;  and  training 
at  a  large  civil  defense  cadre,  comprising  sihout  1%  of  their 
total  population.    This  type  of  force,  essential  to  operational 
effectiveness  In  an  emergency,  has  been  buUt  and  maintained 
by  various  techniques  applicable  to  the  United  States.    Many 
other  relevant  doctrinal  and  policy  aspects  are  also  discussed. 
For  example,  because  the  British  feel  strategic  warning  of 
attack  is  likely,  they  are  plannii^  for  possible  evacuation 
from  cities.    Although  they  have  not  started  t  shelter  program, 
the  over-all  level  of  their  civil  defense  efforts  Is  at  least 
twice  as  great  as  that  of  U.  8.  efforts.    (Author) 


AD-602  154 
OTS  Price  $3.00 


DiT.  18 


^ace  Technology  Labs.,  Inc.,  Redondo  Beach,  Calif. 

OPERATIONS  RESEARCH  STUDY  OF  COMMAND  AND 

CONTROL  TRADE-OFFS  IN  AN  AMPHIBIOUS  ENV 

ENVIRONMENT. 

Final  rept.. 

hy  Paul  D.  Chaiken.  31  Oct  63,  151p  STL  8696  6003TU000 

Contract  Nonr3983  00 

Unclassified  report 

Descriptors:  (* Amphibious  operations.  Command  and 
control  systems),  (♦Command  and  control  systems.  Am- 
phibious operations),  (♦Operations  research.  Armed  forces 
operations),  Lanchester  equations,  Mathematical  models. 
Military  strategy.  Mobilization.  Game  theory.  Search  theory. 
Decision  theory.  Tactical  warfare. 

This  study  demonstrates  the  use  of  analytical  techniques  to 
quantitatively  describe  the  interrelationships  between  molsillty, 
dispersion,  surveillance,  and  fire  power  as  they  affect  the 
survival  of  tactical  units  on  the  battlefield.   The  purpose  of 
such  a  study  was  to  emphasize  the  possible  use  of  analytical 
models  to  explore  areas  of  Marine  Corps/Navy  advanced 
warfare  military  systems  and  operations  in  which  outputs 
obtained  from  such  analyses  could  lead,  by  Implication,  to 
recommendations  for  requirements  for  surveillance,  fire 
power,  force  size,  logistics,  and  command  and  control 
subsystems.   The  basic  problem  analyzed  in  this  study  caa 
be  summarized  as  follows:   An  an4>hibious  landing  force  x, 
at  sea,  is  to  assault  a  limited  area  defended  by  a  force  y. 
The  landing  force  x  is  to  be  split  up  into  an  air  mobile  force 
X  sub  a  and  a  surface  mobile  force  x  sub  s.   The  defending 
y,  in  turn,  commits  its  forces  by  allocating  part  of  y.  beta 
sub  1  y,  in  defense  of  the  beach  and  the  remaining  force, 
beta  sub  2  y,  to  defend  against  the  air  mobile  attack.  (Author) 
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AD-601  711  Div.  19,  33 

OTS  Price  $0.50 

Human  Resources  Research  Office,  George  Washington  Univ., 

Washington.  D.  C. 

PICTORIAL  NAVIGATION  DISPLAYS  AND  LOW  ALTITUDE 

NAVIGATION. 

Consulting  rept., 

by  Robert  H.  Wright  and  Thomas  G.  Waller.  Apr  64,  ISp 

Contract  DA44  188AR02 

Unclassified  report 

Rept.  on  LOWENTRY. 

Descriptors:   (•Display  systems.  Navigation),  (*Training 
devices.  Navigation),  Pictures.  Position  finding.  Aeronautics, 
Army  training.  Low  altitude. 

The  report  seeks  to  describe  what  a  pictorial  navigation 
display  system  for  use  In  Army  aviation  should  do,  how  It 
should  look,  and  what  tactical  and  training  Implications  such  a 
device  might  have.   Several  devices  commercially  available 
are  examined.   They  are  discussed  as  an  Indication  of  what  is 
available  at  the  present  time.  (Author) 


AD-601  910 
OTS  Price  $0.75 


Div.  19,  1 


National  Aviation  Facilities  Experimental  Center,  Atlantic 

City,  N.  J. 

TERRAIN  AND  WEATHER  EFFECTS  ON  DOPPLER  RADAR 

NAVIGATION  SYSTEMS. 

Final'rept., 

by  E.  Laskowskl.    Jan  64,  30p 

Proj.  116  30R  ^ 

FAA    RD64  16 

Unclassified  report 

Descriptors:    ('Doppler  navigation,  Doppler  system), 
(*Doppler  systems,  Doppler  navigation),  (*Doppler  radar. 
Radar  navigation).  Airborne,  Terrain,  Meteorology. 

The  effects  of  terrain  and  weather  conditions  upon  airborne 
doppler  radar  performance  are  described.   The  extensive 
flight  test  data  compiled  by  military  and  commercial  users  of 
the  doppler  radar  and  theoretical  knowledge  of  propagation  and 
scattering  theory  were  used  as  a  basis  for  this  study. .  The 
effects  of  terrain  and  weather  are  analyzed  In  terms  of  the 
effect  upon  the  signal-to-noise  ratio  received  at  the  doppler 
set.    In  addition,  the  effect  of  intense  rin  cells  upon  the 
accuracy  of  the  sensed  velocity  vector  is  dscussed.    Doppler 
signal  attenuation  due  to  atmospheric  gases  and  various 
weather  conditions  is  given.   Charts  illustrate  the  reduction 
of  signal  strength  due  to  Increased  aircraft  operating  altitude 
and  increased  speed.   The  need  for  adequate  signal  reserve  in 
high-performance  aircraft  such  as  the  supersonic  transport 
is  Indicated.    (Author) 


AD-601  941 
OTS  Price  $2.60 


Div.    19,  1,  8 


One  DTB  (NSME  ground  transponder)  and  two  RCA  airtwme 
DME's  (distance  measuring  equipment)  were  modified  to 
provide  equipment  suitable  for  in-flight  evaluation  of  the 
findings  of  the  report  entitled.  Accurate  DME  for  Use  with 
ILS.   (AD-427  721)   The  modifications  consist  chiefly  of 
reducing  the  pulse  rise-time,  providing  two-mode  I-F  ampli- 
fiers to  provide  wider  bandwidth  to  pass  these  pulses  while 
maintaining  high  selectivity,  change  the  timing  to  the  first 
pulse  of  the  coded  pair,  provide  a  constant  reply  prf  which 
is  independent  of  the  number  of  interrogating  aircraft,  and 
preserve  the  compatibility  of  the  ground  and  airiwme  equip- 
ments to  provide  service  with  unmodified  equipments  within 
the  VORTAC  system.    (Author) 


AD-602  118 
OTS  Price  $5.60 


Div.    19,  6,  31 


Radio  Corp.  of  America,  Los  Angeles,  Calif. 

FEASIBIUTY  PROOF  EQUIPMENT  FOR  OME-ILS. 

Final  rept,, 

28  Feb  64.    23p 

Contract  ARDS585,  ProJ.  115  1  13D 

Unclassified  report 

Descriptors:  (*Dlstance-mea8urlng  equipment.  Feasibility 
studies),  ('Test  equipment  (Electronics),  Navigational  aids), 
(•Instrument  landings.  Feasibility  studies).  Airborne, 
Radio  navigation.  Radio  equipment.  Transponders.  Electro- 
magnetic pulses.  Timing  circuits.  Amplifiers,  Bandwidth, 
Gnxmd  support  equipment.  Coding,  Pulse  transmitters. 
Compatibility.  94 


Southwest  Research  Inst.,  San  Antonio,  Tex. 

AN/SRD-14  BEARING  TESTS  AND  NONROTATING 

SPACED  LOOP  DIRECTION  FINDER  DEVELOPMENT. 

Interim  development  rept.  for  1  Mar-31  May  64. 

by  W.  M.  Sherrill  and  Douglas  N.  Travers. 

31  May  64,  57p 

Contract  NOber89167,  ProJ.  SF0010801,  Task  9358 

Unclassified  ropozt 

Rept.  on  Direction  Finder  Radio,  Shiptward  Siting  and 
Design,  Study  and  Development. 

Descriptors:   (*Direction  finding.  Radio  equipment), 
(•Radio  receivers.  Direction  finding),  Loop  antennas, 
Radiofrequency,  Resonance,  Automatic  gain  control, 
9ilpbome,  Specifications,  Design,  Goniometers. 

A  demonstration  of  the  AN/SRD-14  direction  finder  was 
carried  out.   Bearing  and  sense  performance  data  over  the 
100  kc  to  4  mc  range  were  obtained  with  ttie  result  that  ^5 
deg  error  calibration  curves  were  obt&ined  for  90%  of  the  fre- 
(piencles  tested.   Direct  sense  was  observed  from  0.2  to  2  mc 
above  which  sense  was  reversed.    Modification  of  tlie  sense 
antenna  circuits  is  Indicated.    Modification  and  testing  of  the     , 
nonrotating  spaced  loop  D/F  system  showed  that  ±5  deg  error 
performance  was  achieved  without  sense  reversal  from 
2  -  30mc.   A  two-mc  range  from  25  -  27  mc  encompassing 
the  series  resonance  Of  the  antennas  showed  degraded  per- 
formance and  indicates  the  need  of  reducing  antenna  size  to 
shift  the  resonance  out  of  the  operating  range.   Bearing 
sensitivity  of  the  twin  and  goniometer  channels  was  equal 
within  ±2  db.   Progress  in  developing  metlKxls  of  using  the 
HP5100  -  51 10 A  synthesizer  for  rapid  programmed  tuning  d 
a  twin  channel  receiver  is  described.   Operation  of  the 
synthesizer  with  the  Racal  RA.  153  and  Intercept  Research 
IR-3  receivers  is  described.   (Author) 

AD-602  197  Div.  19 

OTS  Price  $10.10 

Massachusetts  Inst,  of  Tech.,  Cambridge. 

BASIC  PRINCIPLES  OF  UNCONVENTIONAL  GYROS. 

Master's  thesis, 

by  Derek  Howard  Baker  and  James  Weatherspoon  HarrilL 

May  64,  124p 

Contract  AF33  657  7668,  DSR  Pro].  52  192 

Unclassified  report 

Descriptors:  (*Gyroscopes.  Theory),  Capacitors, 
Electrostatics,  Cryogenics,  Electromagnetlsm,  Lasers, 
Momentum,  Magnetic  moments.  Nuclear  engineering. 

The  basic  principles  of  four  representative  unconventional 
gyros  are  developed.   The  force  between  the  plates  of  a 
charged  capacitor  manifests  itself  as  the  basis  for  rotor 
support  in  the  electrostatic  gyro.   The  cryogenic  gyro  support 
is  dependent  on  the  unusual  electric  and  magnetic  behavior  at 
metals  at  extremely  low  temperatures.   The  laser  gyro 
utilizes  high  frequency  electromagnetic  radiation  instead  ot 


angular  momentum  to  sense  Inertlal  rotatioM.   The  angular 
momentum  of  the  nuclear  gyro  is  that  of  sul^atomic  particle 
of  matter.   (Author) 


AD-602  264 
OTS  Price  $7.60 


Div.    19 


Massachusetts  Inst,  of  Tech.,  Cambridge. 

SIMPLIFIED  SELECTION  OF  OPTICAL  FBt  pATA  AND  A 

SIMPLIFIKD  .}'m>ANCE  TECHNIQUE. 

Master's  thesis. 

by  Willmore  Frederick  Holbrow,  Jr.   Jun  64.  76^. 

unclassified  report 


NAVIGATION  -  Division  19 


Descriptors:  (*Space  navigation,  Decision  theory), 
(•Celestial  guidance.  Interplanetary  trajectories).  Guidance. 
Mldcourse  guidance.  Perturbation  theory,  Mathematical 
models,  Target  designators.  Position  finding.  Celestial 
navigation.  Projective  geometry.  Optics.  Corrections, 
Optical  target  designators. 

A  selective  strategy  for  optical  measurements  in  inter- 
planetary navigation  is  shown  in  which  the  geometry  of  the 
situation  dictates  the  decision.   Variable  time  of  arrival  guid- 
ance is  explained  and  correctlcm  velocities  are  computed  using 
perturbation  method  and  a  simplified  method  based  on  the 
line  of  sight  to  the  destination.   The  perturbation  method  Is 
used  as  the  ideal  case  for  finding  an  empirical  relation  based 
<»  the  line  of  sight.    The  empirical  method  derived  could  be 
used  to  check  the  computer  solution  in  an  actual  flight  since  it 
may  be  easily  calculated  manually  by  an  astronaut.    (Author) 
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20.    NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


AD-601  699 
OTS  Price  $1.10 


Dlv.   20 


High-Energy  Physics  Lab.,  Stanford  Univ.,  Calif. 

THE  PHOTODISINTEGRATION  OF  THE  DEUTERON  BY 

POLARIZED  PHOTONS. 

by  F.  F.'Uu,    May  64,  9p  HEPL  329 

Unclassified  report 

Descriptors:  (♦Deuteron  reactions,  Photon  bombardment), 
(♦Photon  bombardment,  Deuteron  reactions),  Deuteron 
cross  sections,  Bremsstrahlung,  Nuclear  energy  levels. 
Photons,  Polarization,  Radioactive  decay. 


AD-601  710 
OTS  Price  $0.50 


Div.    20,  6.  18 


Technical  Operations,  Inc.,  Burlington,  Mass. 
EXPERIMENTAL  DETERMINATION  QF  THE  WALL-SCAT- 
TERED RADIATION  FUNCTION  G  sub  8  (OMEGA). 
Summary  of  research  r^t. 
by  James  L.  Jones.   Jun  64,  ^ 
Contract  OCD  OS62  14,  Task  llllA 

Unclassified  report 

Report  on  Shelter  Research  1100,  Protection  Studies. 

Descriptors:   (♦Shelters,  Radiological  contamination),  (♦Dose 
rate.  Determination),  (♦Scattering,  Radioactivity),  E^qperi- 
mental  data,*  Safety,  Functions,  Scientific  research.  Radia- 
tion measurement  systems.  Structural  parts. 

A  significant  portion  of  the  dose  rate  in  a  structure  e;q>osed 
to  a  field  or  radioactivity  can  be  due  to  radiation  scattered 
by  the  walls  into  the  sensitive  volume.   In  the  analysis  of 
structures  based  on  the  methods  of  the  Engineering  Manual, 
the  radiation  scattered  from  the  wall  Is  represented  by  a 
function  G  sub  s  (omega),  where  omega  is  the  solid  angle 
fraction  subtended  by  the  structure  at  the  detector.    This 
function  was  derived  from  Spencer's  data  for  air-scattered 
radiation  and  was  assumed  dependent  only  on  omega;  i.e.,  walls 
subtending  equal  solid  angles  would  scatter  equal  dose  rate  to 
the  det^tor,  regardless  of  their  respective  positions  with 
respect  to  the  source  plane.   These  two  assumptions  required 
direct  testing  under  experimental  circumstances  that  would 
give  unambiguous  answers.   These  answers  could  then  be 
compared  directly  with  those  given  by  the  Engineering  Manual 
method.   Direct  comparison  of  this  with  the  experimental  dose 
rate  gave  agreement  within  20%,  except  for  the  highest 
and  lowest  positions,  in  the  thin-walled  structure  and  in  the 
lowest  position  in  the  thicker  cylinders. 


AD-601  719 
OTS  Price  $1.75 


Dlv.    20,  6,  18 


Technical  Operations,  Inc.,  Burlington,  Mass. 
EXPERIMENTAL  DETERMINATION  OF  THE  WALL- 
SCATTERED  RADIATION  FUNCTION  G  sub  s  (OMEGA). 
Final  rept. 

by  James  L.  Jones  and  John  F.  Batter.   Dec  63,  67p 
TO  B63  88 
Contract  OCD  OS62  14.   Task  llllA 

Unclassified  report 

Descriptors:  (♦Shelters,  Radiological  contamination), 
(♦Dose  rate,  Determination),  (♦Radioactivity,  Scattering), 
(♦Shielding,  Radioactive  fallout),  E;q)erlmental  data. 
Mathematical  prediction,  Monte  Carlo  method.  Moments, 
Functions,  Cylindrical  bodies.  Structural  parts.  Steel. 
Radiation  measurement  systems. 


An  investigation  was  made  of  the  variation  of  dose  rate 
with  solid  angle  fraction  in  structures  of  simple  geometries. 
The  experimentally  determined  infinite  field  dose  rate  was 
compared  with  calculations  based  on  the  Engineering  Manual 
and  Spencer's  Monograph.    Except  for  the  thinnest  walls, 
the  values  of  experimental  and  calculated  dose  rates  were 
within  20%.   This  was  greater  than  the  estimated  experi- 
mental error,  and  the  difference  followed  a  pattern  that 
suggests  a  definite  discrepancy  between  experiment  and 
calculation.   The  same  pattern  of  discrepancies  was  found 
in  a  direct  comparison  of  experimental  and  theoretical 
values  of  skyshine  radiation.    (Author) 


AD-601  797 
OTS  Price  $0.75 


Dlv.   30,  2 


Aero^ace  Corp.,  Los  Angeles,  Calif. 

ARTIFICIALLY  INJECTED  ELECTRONS  AT  LOW 

ALTITUDES. 

by  J.  D.  Mihalov,  F.  S.  Mozer,  and  R.  S.  White. 

25  May  64,    25p   TDR269  4260  20  2 

Contract  AF04  695  269 

SSD  TDR64  99 

Unclassifled  report 

Descriptors:  (*EIectrons,  Atmosphere),  (*Nuclear 
explosions,  Atmosphere),  Nuclear  particles.  Fission 
products.  Energy,  Distribution,  Bremsstrahburg,  Measure- 
ment, Scientific  satellites.  Radiation  measurement  sys- 
tems, Telemetering  data.  Data  processing  systems.  Maps, 
Nuclear  physics. 

The  electrons  which  were  injected  into  the  radiation  belts 
in  1962  by  the  United  States  and  the  Soviet  Union  high- 
altitude  nuclear  explosions  are  studied.    Data  are  used  from 
detectors  on  two  low-altitude,  near-polar,  earth-oriented 
satellites,  1962  beta  epsilon  launched  in  October  before  the 
Soviet  injections,  and  1962  beta  omicron  launched  in 
November  after  the  Soviet  Injections.   Both  flights  occur- 
red after  Starfish,  the  U.  S.  high-altitude  nuclear  explosion 
of  July  9,  1962.    These  flights  offered  the  unique  opportunity 
of  studying  the  effects  of  the  Soviet  injections  on  the  trapped 
radiation  at  low  altitudes.   In  addition  to  particle  Injections, 
particle  lifetimes  and  atmospheric  loss  mechanisms  are 
studied. 


AD-601  884 
OTS  Price  $0.50 
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Indiana  Univ.,  Bloomlngton. 

FINAL  REPORT    NUCLEAR  SPECTROSCOPY  . 

Rept.  for  1  Apr  55-31  Mar  64. 

31  Mar  64.  12p 

Contract  Nonrl705  01,  continuation  of  Contract  N6orI48  01, 

ProJ.  NR024  006 

Unclassified  report 

Descriptors:  (•Nuclear  spectroscopy.  Bibliographies), 
(♦Bibliographies,  Nuclear  spectroscopy),  (♦Decay  schemes), 
(♦Radioactive  decay).  Nuclear  forces.  Nuclear  properties. 
Atomic  structure.  Radioactive  isotopes.  Nuclear  reactions. 
Cyclotrons,  Beta-ray  spectroscopy.  Gamma-ray  spectros- 
copy. Beta-ray  spectrum.  Particle  acceleration  techniques. 
Scientific  personnel.  Training,  Correlation  techniques. 
Atomic  energy  levels. 

Information  about  the  structure  of  the  nuclei  of  atoms  and 
the  nature  of  basic  nuclear  forces  is  recorded  in  a  series  of 
reports  covering  the  period  1  March  1946  to  31  March  1955. 
Measurements  were  carried  out  on  various  phenomena  asso- 
ciated with  radioactive  decay  of  isotopes  produced  either  by 
bombardment  in  the  cyclotron  or  in  a  nuclear  reactor.   The 
investigations  involved:  (1)  the  determination  of  decay  scheme* 
and  energy  level  assignments;  (2)  studies  of  the  detailed 
shapes  of  beta  spectra  in  both  allowed  and  forbidden  transi- 
tions; and  (3)  beta-gamma  angular  correlation  measurements. 
A  list  of  63  publications  supporting  the  results  of  these 


NUCLEAR  PHYSfcS  AND  NUCLEAR  CHEMISTRY  -  Division  20 


Investigations  is  included  In  the  final  report  tiiether  with  the 
names  and  thesis  tlUes  of  graduate  scientific  personnel  asso- 
ciated with  the  experimente. 


AD-601  965 
OTS  Price  $0.50 


Dlv.   20.  25 


Naval  Ordnance  Lab.,  White  Oak,  Md. 
EXCITED  LEVELS  OF  N15  AND  OlS. 
bjr  A.  E.  Evans.    9  Mar  64.  16p 
Pro].  FR43 
NOL  TR64  46 


1 1  olasslfled  report 


Descriptors:  («Nltrogen,  Nuclear  energy  levWs),  (•Oxy- 
gen, Nuclear  energy  levels).  (♦Nuclear  energy  levels. 
Excitation),  Gases,  Isotopes,  Quantum  mechanics,  Nuclear 
shell  models.  Nuclear  spins.  Parity,  Nuclear  forces. 

The  theory  of  Ip-shell  energy  levels  is  revie>*Mi,  with 
particular  emphasis  on  calculations  for  N15  atxl  015.   The 
effect  of  the  relative  strengths  of  space  and  spin-exchange 
forces  and  the  spln-orblt  force  are  discussed.   Experimental 
data  on  the  level  structures  of  N15  and  015  are  compared 
with  each  other  and  with  theory.   Particular  emphasis  Is 
placed  upon  spin  and  parity  assignments  for  tke  first  eleven 
levels  in  OlS.   Gaps  and  discrepancies  tu-e  poUted  out  and 
suggestions  made  as  to  means  for  their  resolution.    (Author) 


AD-602  057 
OTS  Price  $4.00 


Div.   20.  16 


Massachusetts  Inst,  of  Tech.,  Cambridge. 

FAST  NEUTRON  SPECTROSCOPY  AND  DOSIMETRY  OF 

THE  MIT  REACTOR  MEDICAL  THERAPY  FACILITY  BEAM. 

Scientific  rept.  no.  3.  « 

by  Roger  A.  Rydin,  Nctrman  C.  Rasmussen,  atxl  Gordon  L. 

Brownell.    May  64,  255p    MTTNE  47 

Contract  AF19  604  7492,  ProJ.  5620,  Task  56(«)02 

AFCRL64  404 

AkClasslfled  rqwrt 


Descriptors:    (•Nuclear  reactors,  Medical  Ujuipment), 
(•Dosimeters,  Medical  equipment).  (•Nuclear  spectroscopy 
Medical  research).  Radiation  effects.  Neutron  capture 
Gamma  rays,  ScinUHation  counters.  Protons.  Photographic 
emulsions.  Polynomials,  Iterative  methods,  Surgical 
techniques.  Fast  neutrons.  Fission  product  activity.  Decay 
schemes,  Colllnators,  Neutron  spectrum.  Therapy, 
Neoplasms,  Brain,  Tissues  (Biology). 


The  neutron  spectrum  was  measured  using  a  oombinatlon  of 
foil  detectors.   The  absolute  thermal  flux  was  measured  with 
gold  foils  using  a  beta-gamma  coincidence  counting 
technique:  the  epithermal  spectrum  was  meeitured  by  taking 
cadmium  ratios  with  three  different  resonance  foil  materials; 
and  the  fast  neutron  spectrum  was  measured  with  ten  different 
threshold  foil  materials.   The  fast  neutron  spectrun<  was 
calculated  from  the  threshold  foU  data  using  the  Weighted 
Ortbonormal  and  Weighted  Orthonormal  Polynomial  Methods, 
which  were  coded  for  the  IBM-7090  computer.   These  methods 
were  extensively  tested  on  exact  data  and  on  data  from  the 
ISPRA-1  Reactor.    Finally,  a  composite  neutron  spectnim  was 
constructed  using  the  results  of  the  fast,  epithermal,  and 
thermal  flux  measurements.   This  was  used  t»  compute  the 
dose  rate  in  tissue  using  Snyder's  Monte  Carlo  results  for  a 
broad  beam  of  neutrons.   The  calculated  gamraa-ray 
dose  was  then  compared  to  experimental  resi^^.    (Author) 


AD-602  159 
OTS  Price  $0.50 


Dlv.  20,  17 


Naval  Research  Lab.,  Washington.  D.  C. 

IRRADIATION  EFFECTS  ON  REACTOR  STRUCTURAL 

MATERIALS. 

Quarterly  progress  rept.  for  1  Feb-30  Apr  64, 

Iqr  L.  E.  Steele,  J.  R.   Hawthorne,  and  H.  E.   Watson. 

15  May  64,  19p 

Contract  AT49  5  2110,  Projs.  RR007  01  46  5409,  SR007  01  01. 

Task  0858 

NRL  MR1534 

Unclassified  report 

Descriptors:  (•Steel,  Reactor  materials),  (♦Reactor 
materials,  Radiation  effects),  (•Radiation  effects.  Reactor 
materials).  Simulation,  Heat  tret^tment.  Pressure  vessels. 
Fatigue  (Mechanics),  Reactor  systems  components,  Power 
reactors. 

This  report  includes  data  on  the  following:   (1)  simulation 
of  periodic  In-service  annealing  of  pressure  vessel  steels  for 
embrlttlement  relief,  (2)  surveillance  of  radiation  enibrlttle- 
ment  in  Army  SM-IA  Reactor,  and  (3)  equipment  for  in- 
reactor  studies  of  low  cycle  fatigue  performance  of  steels. 
(Author) 
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OTS  Price  $0.75 

Naval  Research  Lab.,  Washli^on.  D.  C. 

NEUTRON  DOSIMETRY  SAMPLING  OF  THE  OMRE 

PRESSURE  VESSEL  AND  GRID  PLATES. 

Final  rept. 

by  Charles  Z.  Serpan,  Jr.  and  Lendell  E.  Steele.   2  Jun  64. 

23p 

Contract  AT49  5  2110,  Projs.  RR007  01  46  5409 

SR007  01  01,  Task  0858 

NRL  MR1538 

Unclassified  report 


Descriptors:     (♦Organic  moderated  reactors.  Reactor 
system  components),  (•Reactor  system  components, 
Neutron  flux),  (•Neutron  counters.  Neutron  flux),  Transi- 
tion temperature,  Reactor  materials,  Mechanical  proper- 
ties. Pressure  vessels,  Neutron  absorption,  Rudlatioa 
damage. 


Upon  the  shutdown  of  the  organic  moderated  reactor  experi- 
ment (OMRE)  at  the  National  Reactor  Testing  Station  in  Idaho, 
a  program  was  Initiated  to  determine  the  total  neutron  dosage 
and  radiation  induced  transition  temperature  Increase  to  the 
pressure  vessel  and  upper  grid  plates.    Drillings  were  made 
across  the  grid  plate  and  the  chips  were  collected  from  each 
position  to  determine  the  cross-plate  neutron  exposure  gradi- 
ent.  Drillings  were  taken  and  collected  from  the  pressure 
vessel  at  the  fuel  centerllne.  upper  and  lower  grid  plate 
regions,  and  mid-way  between,  to  determine  the  vertical 
neutron  flux  gradient.    The  results  of  the  neutron  dose  analysis 
of  these  components  are  presented.    Based  upon  the  results, 
recommendations  are  made  for  testing  of  the  material  to 
determine  the  transition  temperature  Increase.  (Author) 
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AD-602  177 
OTS  Price  $8.10 


DiT.  20 


Stanford  Linear  Accelerator  Center,  Stanford  Univ.,  Calif. 
EMPIRICAL  PARTL\L  WAVE  ANALYSIS  OF  pi  +  p 
ELASTIC  SCATTERING  ABOVE  1  GeV/c, 
by  Martin  L.  Perl  and  Mary  C.  Corey.   May  64,  90p 
SLAC  Pub28 

Unclassified  report 

Descriptors:  ('Elastic  scattering,  Mattiematical  analysis). 
Differential  cross  section.  Elementary  particles.  Pions, 
Nucleons,.  Nuclear  reactions.  Absorption,  Curve  fitting. 
Least  squares  metliod.  Data,  TaUes,  Grt^phics,  Nuclear 
physics. 

A  partial  wave  equation  was  used  to  fit  most  of  the  recent 
pi  +  p  differential  cross  section  measurements  above  1  GeV/c. 
Differential  cross  section  measurements  of  pi(*-)  +  p  at  2.01 
GeV/c  and  of  pi(+)  +  p  at  2.02  GeV/c  previously  published  only 
in  graphical  form  are  given  in  tlie  appendix. 


Descriptors:   (*Re«ctor  safety  systems,  Release 
mechanisms),  (^Containment,  Release  mechanlams). 
Piezoelectric  gages.  Compressible  flow,  Reactor 
accidents.  Fluid  flow,  Viscosity,  Oscilloscopes, 
Trigger  circuits.  Laminar  flow.  Hydraulic  pressure 
pumps.  Calibration,  Instrumentation.  Equations. 
Pressure. 

An  analysis  of  the  use  of  a  knock-off  tube  as  a  quick 
pressure-release  mechanism  for  a  piezoelectric  gage  cali- 
bration system  is  presented.   This  system  is  capable  cf 
developli^  pressures  up  to  50,000  psi  in  a  closed  oil  filled 
chamber.    An  equation  relating  the  pressure-release  time 
to  the  Initial  condlUons  of  the  calibraOon  system  was 
derived  and  verified  for  select  choices  of  initial  condltiona 
that  are  compatible  with  requirements  of  the  NOL  reactor- 
vessel  containment  program.   (Auttior) 
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Naval  Ordnance  Lab..  White  Oak,  Md. 

THE  USE  OF  A  KNOCK-OFF  TUBE  AS  A  QUICK 

PRESSURE-RELEASE  MECHANISM, 

by  Robert  L.  Davis.   4  May  64,  88p 

Task  285 

NOL  TR63  134 

Unclassified  report 
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AD-601  728 
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Onkumce  Engineering  Associates.  Inc..  Des  Plaines,  UL 

CONCEPT  AND  FEASIBILITY  STUDIES  OF  MUZZLE 

BRAKE  BLAST  SUPPRESSION  DEVICES  FO^l  105MM  and 

155MM  HOWITZERS. 

Final  rept.  for  13  Dec  62-26  Feb  64, 

by  Samuel  Levin  and  A.  D.  Kafadar.    26  Feb  M,  lllp 

Contract  DAll  070AMC11,  Pro).  3070 

ii»i. 


T 


elassified  report 

Descriptors:   (•Howitzers,  Shock  waves),  (Hhock  waves. 
Attenuation),  (*Gun  barrel  attachments.  Design),  Blast, 
Inhibition.  Pressure,  Stresses,  Projectiles.  Interior  iMllis- 
tios.  Gas  flow,  Feaaifatlity  studies. 

Results  at  the  following  studies  are  presented:   analytical 
determination  of  overpressure  maps  resulting  from  firing 
Howitzers  with  muzzle  blast  suppression  devices;  analyses  for 
evaluating  the  effects  of  design  parameters  oomprlsing  the 
device;  techniques  for  computing  the  dimenslonless  pressure 
and  mass  rate  of  discharge  -  dimensionless  time  histories 
in  the  suppression  device;  the  effect  of  time  which  the  projec- 
tile remains  in  the  suppression  device;  design  parameters  of 
the  device  which  create  attenuated  overpressures  in  the  crew 
area;  a  proposed  design  for  tlie  105mm  Howitzer  blast  supres- 
slon  device  and  the  stress  analysis  of  the  design;  an  analytical 
study  relating  to  the  directional  effects  of  blMt  waves. 


AD-601  739 
OTS  Price  $1.50 


Div.  33.  9 


Davidaon  Lab.,  Stevens  Inst,  of  Tech.,  Hobotqoi,  N.  J. 
A  STUDY  OF  LONGITUDINAL  DYNAMIC  STABILITY  CRI- 
TERIA FOR  TORPEDOES, 

by  A.  Strumpf  and  G.  AngulL  Dec  63,  Sip  SIt-DL  1001 
Contract  NOw61  0910d.  Pro].  330 

Unclassified  ref»rt 

Descriptors:  (*Torpedoes,  Stability),  (*HyclK>dynamlc8, 
Torpedoes),  Fluid  dynamic  properties,  Equations,  Motion, 
Perturt>ation  ttieory.  Mathematical  analysis.  Pitch  (Motion), 
Velocity,  Performance  (Engineering),  Center  of  gravi^. 

The  limitations  of  conventional  longitudinal  dynamic  stability 
analyses  are  assessed  for  the  case  of  a  deeply  submerged  tor- 
pedo with  a  level,  straight  course  equilibrium  condition.   It  Is 
found  that  the  motion  equations  used  previously  for  stability 
analyses  are  valid  only  when  applied  to  a  neutrally  buoyant 
body  with  the  center  of  gravity  directly  above  or  below  the 
center  of  buoyancy.   In  other  cases,  the  equilibrium  elevator 
and  pitch  angles  are  not  zero  and  this  causes  certain  first  or- 
der hydrodynamic  and  inertlal  terms  to  appear  in  the  equations 
wliich  have  been  ignored  in  past  analyses.   The  most  Important 
of  ttiese  are  hydrodynamic  derivatives  of  vertical  force  and 
pitch  moment  with  respect  to  longitudinal  velocity.   It  is  shown 
that  these  omissions  can  cause  erroneous  predictions  of  dy- 
namic stability.   The  results  of  the  study  are  incorporated  in 
a  set  of  simplified  longitudinal  stability  criteria.  (Author) 
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Naval  Weapons  Lab.,  Dahlgren,  Va. 
WEDGE  PENETRATION  IN  A  THICK 
by  William  G.  Soper.  38  Muy  64,  35p 
Task  ROllOlOOl 
NWL  1914,  NAVWEPS  8337 


TAftQ]  I  r, 


Uh  <  Mlfled  report 
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Descriptors:  (* Aluminum,  Targets),  (*Target8,  Aluminum), 
(♦Wedges,  Penetration),  (*3teel.  Wedges),  Shear  stresses. 
Friction,  Strain  (Mechanics),  Sensitivity,  Dynamics,  Deforma- 
tion, Heat  transfer.  Hardening,  Impact  shock.  Velocity,  Ter- 
minal ballistics.  Scientific  research. 

Analysis  of  the  penetration  of  a  wide  wedge  Into  a  thick  alu- 
minum target  was  compared  with  penetration  experiments  at 
velocities  from  1  to  500  ft/sec.   The  penetration  data  follow  the 
rough  wedge  solution  at  low  velocity  but  approach  ttie  frlctioa- 
less  case  at  several  hundred  ft/sec.   This  behavior  is  ascribed 
to  adiajatb  heating  and  consequent  softening  of  target  material 
adjacent  to  the  penetrator.   It  was  concluded  that  a  strain-rate- 
insensitive  Tresca  yield  stress  is  a  satisfactory  constitutive 
equatton  for  the  material  but  that  wozic-hardening  and  thermal 
Dhenomena  must  be  Included  for  accurate  analysis.  (Author) 
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Weston  Instruments  and  Electronics  Div.,  Daystrom,  Inc., 

Newaric,  N.  J. 

LOW  BAND  PASS  TRANSFORMER  EX  23  MOD  O. 

Final  rept.  1  Jul  62-30  Jun  64. 

30  Jun  64,  53p 

Contract  N178  8080 

Unclassified  report 

Descriptors:   (*Transformers,  Electromagnetic  shielding), 
(•Explosives  initiators,  Electromagnetic  shielding).  Elec- 
tromagnetic fields.  Electrostatic  fields.  Extremely  low  fre- 
quency, Very  low  frequency,  High  frequency.  Voltage,  Design, 
Performance  (Engineering),  Attenuation,  Radfofrequency 
interference.  Colls,  Electrical  impedance.  Test  equipment 
(Electronics);  Inductance,  Firing  circuits. 

A  low  band  pass  transformer  was  devekq>ed  i^iich  provides 
protection  for  weapon  electro-explosive  devices  (EED)  in 
a-c  firing  circuits  against  spurious  induced  energies  from 
electro-magneOc  and  electro-static  fields.   The  transformer 
is  designed  to  operate  from  an  excitatfon  of  45  watts  for  a 
period  of  1.0  millisecond,  minimum,  over  the  pass  band  fre- 
quency range  of  100  cycles  per  second  to  10  kilocycles  per 
second;  at  28  volts  400  ops  it  delivers  a  minimum  of  11.3  watts 
(6  db)  to  a  one  ohm  resistive  load.   It  is  capable  of  dissipating 
contlnously  10  watts  of  incident  power  over  the  stop  band  fre- 
quency of  100  kilocycles  per  second  to  10  kllomegacycles  per 
second  and  has  a  power  attenuation  of  40  db  mlnlmimi  above 
100  kilocycles  per  second  into  a  one  ohm  resistive  load.   The 
unit  is  cylindrical,  1.38  inches  in  diameter  and  2.0  inches  long 
excluding  connectors,  and  wei^  182g  (.4  lbs.).  (Author) 
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Navy  Electronics  Lab.,  San  Diego,  Calif. 

OPTIMUM  CONTROL  OF  A  NONLINEAR  SECOND-ORDER 

PLANT  USING  A  GENERAL-PURPOSE  COMPUTER. 

Research  and  development  rept,  for  1  Aug  63-31  Jan  64. 

by  M.  E.  Jensen.    24  Apr  64,    4^ 

Pro].  SS191  001.  Task  7138 

NEL  1220 

Unclassified  report 

Descriptors:   (•Control  systems.  Digital  computers), 
(•Digital  con^)uter8.  Control  systems).  (•Fire  control 
conqMters,  Fire  control  systems).  Optimization,  Nonlinear 
systems.  Linear  systems,  Shlpborne,  Systems  engineering. 
Real  time.  Naval  operations.  Feasibility  studies. 

This  report  covers  the  development  of  optimum  digital 
controllers  tor  representative  shipboard  components.   Tests 
using  the  Naval  tactical  data  system  computer  CP-642A/USQ- 
20(V)  were  conducted,  and  various  linear  and  nonlinear  con- 
trollers were  tried.   Sampling  rates  of  about  10  cycles  per 
second  were  suffloient  to  operate  the  gun  with  minimum  errors. 
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A  50-cycle-per-second  sampling  rate,  although  generally  re- 
ducing the  errors  by  a  factor  of  2,  required  a  five-fold  in- 
crease in  computer  time,  and  was  Judged  p3  be  unsatisfactory. 
Bang-bang  control  had  little  value  in  this  aK>lication.    (Author) 
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Naval  Ordnance  Lab.,  White  Oak,  Md. 

INITIATION  OF  EXPLOSIVES  BY  EXPLODING  WIRES.    IV. 

EFFECT  OF  WIRE  LENGTH  ON  THE  DJITIATION  OF  PETN 

BY  EXPLODING  WIRES. 

by  Howard  S.  Leopold.   4  May  64,  2Sp 

NOL  TR64  61 

Unclassified  report 

Descriptors!    (^Explosives  initiators.  Exploding  wires), 
(•Exploding  wires,  E;q)losives  initiators),  ('PETN,  Detona- 
tions), Wires,  Plattnum,  Physical  properttes.  Capacitors. 
Energy,  Density. 

The  effect  of  wire  length  on  the  InltlaUon  at  PETN  by  explod- 
ing platinum  wires  was  investigated  using  a  one  microfarad 
capacitor  charged  to  2000  volts  as  the  energy  source.   The 
enwrgy  density  deposited  in  the  wire  was  found  to  increase 
with  decreasing  wire  length  but  there  is  an  optimum  length  for 
effecting  detonation.   This  is  apparently  governed  by  the 
energy  Uensity  deposited  In  the  wire  and  a  minimum  critical 
volume  of  exoloslve  which  must  be  initiated.  (Author) 


An  evaluation  of  weapon-to-weapon  propagation  involving 
quantitative  blast  parameter  measurements  was  performed. 
Two  cased  donor  charges  —  one  of  50  lbs.,  one  of  100  lbs.  — 
were  fired  in  separate  tests  to  ascertain  the  effectiveness  ot 
a  barricade  system  in  preventing  acceptor  charge  detonation 
when  the  system  is  confined  within  a  steel-reinforced  concrete 
storage  structure.    The  quantitative  information  resulting  from 
these  measurements  is  presented  in  tabular  form.    (Author) 


AD-602  098  Div. 

OTS  Price  $2.50 


22 


General  Electric  Co.,  Burlington,  Vt. 

PROJECT  VULCAN,  RESEARCH  AND  DEVELOPMENT. 

Summary  rept.  for  16  Jun  61-16  Apr  64, 

by  J.  M.  Seeman.    16  Jun  64,  112p   R64APB19 

Contract  DA19  020ORD5455,  ProJ.  SA7663 

Unclassified  report 

Descriptors:   (•Aircraft  guns,  Design).  Automatic  weapons. 
Guns,  Torque,  Reduction,  Life  expectancy.  Gun  componento. 
Feed  mechanisms.  Recoil  mechanisms.  Springs,  Gun  char- 
gers, Pneumatic  systems.  Mechanical  drawings.  Photographs. 
Ordnance. 

amimariration  of  work  performed  on  the  M61  Gun  (20-MM). 
Topics  include:   Torcpie  reduction  and  improved  parts  life; 
Gun  components;  Feeders;  Targeting  studies;  Muzzle  blast 
study;  Recoil  reaction  study;  Gun  gas  drive;  and  Gun  gas  drive 
spring  starter. 


AD-601  995 
OTS  Price  $8.60 


Dlv.    22,  7 


Intemntional  Resistance  Co.,  Philadelphia,  Pa. 

SPECIAL  PURPOSE  FUSE  SWITCHES. 

Final  rept..  for  1906-30  Jun  64. 

by  RanOotob  f".  Hill.    30  Jun  64,    91p 

Contracts  DAae  034  507ORD97;  DA36  034ORD3326 

Unclassified  report 

O¥it;cr1ptor8:    (•Fuse  flmctioning  elements.  Electric 
switches),  (•Elf'ctrlc  switches,  Pure  functioning  elements). 
Projectiles,  Fuzes  (Ordnance),  Acceleration,  Loading 
(Mechanics),  Stresses,  Subminiature  Electric  equipment. 
Design,  Manufacturing  methods.  Feasibility  studies. 

Research  on  the  design,  development  and  manufacture  of 
special  p^iiTXise  electro-mechanical  switches  suitable  for  use 
in  .irtillery  fuses  and  capable  of  withstanding  hi^  gravity 
loading  Is  reported. 


An-602  020 
OTS  Price  $1.00 


Dlv.    22 


Ammunition  Engineering  Directorate,  Picatinny  Arsenal, 
Dover,  N.  .'. 

WEAPON-TO- WEAPON  PROPAGATION  TEST  I  AND  II. 
by  Henry  L.  Herman  and  Robert  M.  Michael.    May  64,   31p 
FA  TM142S 

Unclassified  report 

Descriptors:    (*Exploeive  materials,  Storage),  (*Weapons, 
Storage),  (*Explosions,  Propagation),  Charges  (E3q)loslve), 
Detonations.  Testa,  Containers,  Reinforced  concrete. 
Explosion  effects.  Detonation  waves. 


AD-602  112 
OTS  Price  $2.25 


Dtv.  22,  2 


Ballistic  Research  Labs.,  Aberdeen  Proving  Ground,  Md. 

HANDBOOK  FOR  PREDICTION  OF  AIR  BLAST  FOCUSSDJO 

by  Beauregard  Perkins,  Jr.,  and  Willis  F.  Jackson. 

Feb  64,    89p 

Pro].  1M010501A006 

BRL  1240 

Unclassified  report 

Descriptors:   (*Airbur8t,  Meteorological  parameters), 
(•Meteorological  pararpeters.  Blast),  (•Shock  waves. 
Propagation),  Explosions.  Detonation  waves.  Pressure, 
Damage,  Damage  control.  Velocity.  Data.  Sound. 

The  handbook  sets  forth  the  procedures  and  techniques  for 
gathering  and  evaluating  the  meteorological  data  necessary 
for  predicting  the  focus  of  air  blast  from  surface  or  near 
surface  explosions,  and  It  describes  simple  devices  to  speed 
the  calculations.    All  the  graphs  necessary  for  the  evaluation 
are  gathered  for  easy  reference.    Eighty-seven  sets  of  verti- 
cal velocity  gradients  and  the  resulting  sound  ray  paths  are 
assembled  for  rapid  determination  of  focal  distance.    These 
should  cover  most  of  the  conditions  to  be  expected  through- 
out the  continental  United  States.   (Author) 


100 


PERSONNEL  AND  TRAINING  -  Division  23 


23.   PERSONNEL  AND  TRAINING 


AD-601  930  Dlv.   23.  18 

OTS  Price  $3.00 

Applied  Psychological  Services.  Wayne,  pIbL 

CIVIL  DEFENSE  COURSE  DEVELOPMENT  TECHNIQUES. 

INSTRUCTOR'S  GUIDE  FOR  A  COURSE  M  STATE  LEVEL 

CIVIL  DEFENSE  STAFF  OPERATIONS. 

by  Dorothy. E.  Fletcher  and  Arthur  I.  Slegel.  Jun  64, 

152p 

Contract  OCD  OS62  121  i 

I     Unclassified  report 

Descriptors:  (•Civil  defense  systems.  Training),  Civil 
defense  personnel.  Civilian  personnel.  Instructors,  Con- 
trol, Shelters,  Defense  systems,  Transportation,  Com- 
munication systems.  Warning  systems,  feasibility  studies. 

An  Instructor's  guide  for  a  course  In  state  level  civil 
defense  staff  operations  is  presented.   The  guide  represents 
an  adjunct  to  actual  course  materials  developed  separately. 
The  total  result  constitutes  the  end  products  emerging  from 
a  feasibility  study  into  techniques  for  developing  civil  defense 
courses.    (Author) 


AD-601  931 
OTS  Price  $5.00 


Div.   23,  18 


Applied  Psychological  Services,  Wayne,  Pa. 

CIVIL  DEFENSE  COURSE  DEVELOPMENT  TECHNIQUES. 

A  COURSE  IN  STATE  LEVEL  CIVIL  DEFENSE  STAFF 

OPERATIONS.  * 

by  Dorothy  E.  Fletcher  and  Arthur  I.  Sleg^.   Jun  64. 

364p 

Contract  OCD  OS62  121 

Unclassified  report 

Descriptors:  (•Civil  defense  systems,  Tlnaining),  Civil 
defense  personnel.  Civilian  personnel.  Instructors,  Con- 
trol. Shelters.  Defense  systems.  Transpcxrtatlon.  Com- 
munication systems.  Warning  systems,  Feasibllitv  studies. 

The  results  of  developing  for  civil  defense  a  course  based 
on  techniques  customarily  employed  In  developing  courses 
for  weapon  system's  hardware  development  are  presented. 
The  results  are  presentckl  in  the  form  of  a  course  in  state 
level  civil  defense  staff  operations.    Preliminary  test  of  the 
materials  suggests  that  a  vital,  needed  course  was  obtained 
and  that,  at  least  for  the  subject  matter  a^^a  investigated, 
the  technique  Is  appropriate.   (Author) 


AD-601  943 
OTS  Price  $1.00 


Div.  23.  28 


Human  Resources  Research  Office,  George  Washington 

Univ.,  Washington,  D.  C. 

A  TEST  OF  A  METHOD  OF  CONVERTING  PROFICIENCY 

SCORES  TO  LEARNING  TIME  SCORES. 

Research  memo. 

by  John  A.  Cox,  Lynn  M.  Boren,  and  Rota  tt  O.  Wood,  Jr. 

Jun  64,  40p 

Contract  DA44  188AR02 

Unclassified  report 

Descriptors:     (*Achlevement  tests.  Training),  (•Learn- 
ing, Time).  (•Training  devices).  Military  personnel.  Army 
training.  Control  simulators.  Job  analysis.  Performance 
(Human).  Correlation  techniques.  Statistical  tests. 

A  method  of  converting  proficiency  scoreb  to  learning 
time  scores  for  use  in  evaluating  alternate  types  of  training 
devices  using  differences  in  learning  times  as  the  basis 
lor  comparison  is  described.    An  empirical  application  of 
the  conversion  technique  and  a  demonstralUon  of  the  failure 


of  the  process  to  show  valid  prediction  of  learning  time 
because  of  differences  in  the  training  metlxxls  used  is  also 
recounted.  (Author) 


AD-601  972  Dlv.    23,  18,  28 

OTS  Price  $0.50 

Army  Personnel  Research  Office,  Office  of  the  Chief, 

Research  and  Development,  Washington,  D.  C. 

PEER  RATING  STABILITY  IN  CHANGING  GROUPS. 

by  Francis  F.  Medland  and  Jerome  L.  Olans.    Apr  64.  12p 

Proj.  2J024701A722 

APRO  TRN142 

Unclassified  report 

Descriptors:  (•Leadership,  Determination),  (*Army  person- 
nel. Leadership),  Statistical  analysis,  Statistical  functions. 
Group  dynamics.  Military  psychology.  Military  training. 

The  purpose  of  the  project  was  to  evaluate  peer  ratings  as 
predictors  of  NCO  potential  and  to  study  the  relative  effective- 
ness of  various  methods  of  obtaining  peer  ratings.   Operational 
peer  ratings  obtained  in  four  companies  at  the  end  of  four 
weeks  of  Basic  Combat  Training  were  compared  with  peer 
ratings  at  the  end  of  the  8th  week.    For  two  companies, 
squads  within  a  company  were  rearranged  so  that  the  second 
rating  was  made  by  different  raters  than  the  first.   In  the  two 
remaining  companies,  squads  remained  intact.   Cadre  ratings 
were  obtained  for  comparison  with  peer  ratings,  as  were  also 
later  peer  and  cadre  ratings  for  those  men  in  available  AIT 
assignments.    Peer  ratings  of  leadership  potential  in  groups 
of  12  to  16  men  had  substantial  reliability  over  4  to  16  weeks. 
The  reliability  held  whether  individuals  were  in  stable  groups 
and  rated  by  the  same  men  a  second  time,  or  in  changing 
groups  and  rated  by  different  men.   Peer  ratings  were  more 
reliable  than  cadre  ratings  obtained  under  comparable  circum- 
stances.  Since  a  man  rated  high  as  a  leader  in  one  groiq>  is 
likely  to  be  equally  acceptable  as  a  leader  In  a  different  groiq;>, 
management  can  use  peer  ratings  as  dependable  Indexes  in 
assigning  men  to  positions  of  leadership  regardless  of  the 
composition  of  the  group.    (Author) 


AD-602  010  Div.  23,  32 

OTS  Price  $14.50 

Applied  Psychological  Services.  Wayne,  Pa. 

TASK  COMPENDIUM  FOR  SELECTED  STATE  LEVEL  CIVIL 

DEFENSE  POSITIONS, 

by  Philip  Federman  and  Arthur  L  SiegeL   Jun  64,  211p 

Contract  OCD  OS62  121 

Unclassified  report 

Descriptors:   (*Civil  defense  systems.  Job  analysis), 
(•Job  analysis.  Civil  defense  personnel),  (•Personnel 
management.  Civil  defense  systems).  Time  studies. 
Indexes,  Classification,  Language. 

This  Is  a  task  compendium  for  selected  state  level  civil 
defense  positions.   Its  purpose  and  function  is  an  example 
of  how  a  master  file  system  for  various  civil  defense  posi- 
tions might  be  organized.   The  compendium  not  only  contains 
Information  relating  to  the  tasks  of  the  various  positions,  but 
it  also  contains  information  relative  to  the  operational  cate- 
gories under  which  the  various  duties  performed  by  the 
position  holders  are  classified,  the  objects  that  are  acted 
upon  when  the  tasks  are  performed,  and  the  crlticality  val- 
ues assigned  to  each  task  in  each  time  phase  of  the  civil  de- 
fense cycle.   Moreover,  it  represents  an  initial  step  towards 
language  standardization  within  the  civil  defense  Job  evalu- 
ative framework.  (Author) 


LOL 


Division  23  -  PERSONNEL  AND  TRAINING 


AD-602  041  D!v.    23.  5.  28 

OTS  Price  $2.50 

Bio- Dynamics.  Inc.,  Cambridge.  Mass. 

DESIGN  AND  USE  OF  INFORMATION  SYSTEMS  FOR  AUTO- 
MATED ON-THE-JOB  TRAINING.    L    CONCEPTUAL  AND 
EXPERIMENTAL  APPROACHES. 

by  Thomas  B.  Sheridan  and  Sylvia  R.  Mayer.    Dec  63.  105p 
Contract  AF19  628  455.  Proj.  7682,  Task  768204 
ESD  TDR64  234 

Unclassified  report 

Descriptors:    (*Command  and  control  systems.  Training 
devices),  (*Training  devices).  Behavior.  Decision  making. 
Training,  Learning.  Education.  Display  systems.  Computers. 
Models  (Simulations),  Language,  Game  theory.  Job  analysis. 
Automation,  Design. 

The  report  describes  exploratory  developments  on  labora- 
tory models  of  automated  training  subsystems  for  information 
systems.   Such  subsystems  could  provide  future  information 
systems  with  the  capability  to  train  their  users  on-the-job. 
The  report  outlines  on-going  studies  concerned  with  (1)   the 
unique  training  requirements  in  advanced  information  systems; 
(2)    new  training  concepts  and  techniques  to  meet  these  require 
ments:  and  (3)   an  analytic  tool  to  describe  functional  and 
structural  overlap  of  equipment  required  for  both  operations 
and  training.  (Author) 


AD-602  042 
OTS  Price  $1.00 


Dlv.    23.  5,  28 


Blo-Dynamlcs,  Inc.,  Cambridge,  Mass. 

DESIGN  AND  USE  OF  INFORMATION  SYSTEMS  FOR 

AUTOMATED  ON-THE-JOB  TRAINING.    H.    DESIGN  OF 

SELF-INSTRUCTIONAL  FEATURES. 

by  Thomas  B.  9)eridan,  Benjamin  C.  Duggar,  and 

^Ivla  R.  Mayer.    Jan  64,  34p 

Contract  AF19  628  455,  ProJ.  7682.  task  768204 

ESD  TDR64  234 

Unclassified  report 

Descrii*ors:    ('Command  and  control  systems.  Training 
devices),  (•Training  devices.  Teaching  machines).  Behav- 
ior, Human  engineering.  Coding,  Programming  (Computers), 
Decision  making.  Training,  Learning,  Education,  Computers, 
Language.  Automation,  Models  (Simulations),  Design. 


The  report  is  concerned  with  human  engineering  factors  in 
the  design  of  Information  systems.    In  particular  it  is 
addressed  to  the  design  of  self-instructional  features  for  these 
systems.   It  describes  theories,  metlK>dology,  and  design 
principles  for  implementation  of  self-instructional  features. 
The  design  principles  were  Induced  from  the  exploratory 
research  on  laboratory  models  of  information  systems  which 
is  reported  in  Volume  I  of  this  series  (AD-602  041),  from 
studies  on  current  Information  systems,  and  from  a  litera- 
ture review.   The  operational  concepts  underlying  the  study 
are  stated,  and  an  equipment  design  philosophy  Is  proposed 
to  complement  this  operational  concept.  (Author) 


AD-602  056 
OTS  Price  $1.60 


Div.    23,  28.  30 


Aerospace  Medical  Research  Labe.    (6570th),  Wright- 
Patterson  AFB,  Ohio. 

THEORY  AND  RESEARCH  IN  PROGRAMMED  INSTRUCTION. 
by  John  S.  Abma.    Jun  64,  15p 
Proj.  1710,  Task  171007 
AMRL    P74 

Unclassified  report 

Presented  to  the  Annual  Conference  (15th)  of  the  American 
Institute  of  Industrial  Engineers  at  Philadelphia,  Pa., 
15  May  1965. 

Descriptors:    ('Teaching  machines.  Effectiveness), 
(♦Training,  Theory),  ('Programming  (Computers),  Educa- 
tion), Learning,  Linear  programming.  Reaction  (Psychology), 
Automation. 

Programmed  instruction  may  be  implemented  within  a 
systems  approach  to  education.   The  system  provides  for 
feedback  loops  which  permit  modification  of  training  materials 
on  the  basis  of  known  effectiveness.  Measurement  Is  a  crucial 
consideration  In  assuring  that  a  given  course  or  method  is 
effective.   Theories  of  learning  and  programming  suggest 
many  ways  to  proceed.   Only  applied  evaluaUve  experimenta- 
tion can  determine  the  usefulness  of  a  given  approach.   Ad- 
junctive, Intrinsic  and  linear  programming  are  discussed. 
Experiments  call  Into  question  some  current  applications  of 
features  based  upon  theory,  such  as  overt  responding  and 
reinforcement.    It  is  possible  to  automate  the  various 
approaches  to  programmed  instruction.    (Author) 
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PHOTOGRAPHY  AND  OTHER  REPRODUCTION  PROCESSES  -  Division  24 


24.   PH0T0C31APHY  AND  OTHER 
REPRODUCTION  PROCESSES 


AD-602  185 
OTS  Price  $0.50 


Dlv.  24 


American  Meteorological  Society,  Boston,,  Mass. 
NEW  CAMERA  FOR  HIGH-SPEED  PHOTOGRAPHY, 
by  G.  L.  Shnlrman.  A.  S.  Dubotrlk,  P.  V.  HerrUsbTlll. 
A.  B.  Granlgg  and  I.  A.  Korolev.  Jan  64,  ip. 
AmMetSoc  T-R-420 
Contract  AF19  604  6113 
TT  64  11831 


I 


Unclassified  report 


Novaya  Kamera  dlya  Vysokoskorostnoi  S*««tki.  trans,  of 
Akademiya  Nauk  SSSR.   Vestnik.  1963   v.  $tl   no.  5,  p.  73-75. 

Descriptors:    ('High-speed  photography.  Cameras), 
('Cameras,  Motion  picture  cameras).  Optical  equipment. 
Mirrors,  Optical  scanning,  Rotatlng-mlrror  cameras. 
Design,  Operation,  Photography,  USSR. 

The  ZhLV-1  high-speed,  slave,  slow-motltai  camera  Is 
described.   This  camera  is  convenient  in  that  It  can  be 
used  as  a  framing  camera  for  photography  at  a  speed  of  45,000 
to  4,200,000  frames  per  second  and  as  a  streak  or  smear 
camera  with  silt  scanning  and  time  resolution  up  to  2  x  10  to 
the  minus  8th  power  sec.   The  high  speed  ot  rotation  of  the 
scanning  mirrors  (up  to  90,000  rpm)  is  achieved  by  main- 
taining a  vacuum  in  the  interior  of  the  camera.   The  frame 
slse  and  Image  scale  can  be  selected  according  to  the  experi- 
mental conditions.   The  focal  length  can  bt  varied  from  50  to 
450  mm.   A  large  volume  of  information  1$  assured  by  the 
high  photographic  resolution  on  the  35-mnf  ;fllm  with  a  large 
frame  height  and  high  speed. 


AD-602  246  Dlv. 

OTS  Price  $2.00 


24 


Technical  Operations,  Inc.,  Burlington.  Mass. 
CONTACT  PRINTING  WITH  COHERENT  UGHt. 
Final  rept. 

by  H.  Heckscher  and  B.  J.  Thompson.    May  64,  72p 
Contract  AF30  602  3139.  Pro].  5534,  Task  553401 
RADC  TDR64  120 

Unclassified  rsfwrt 

Descriptors:   ('Photographic  printers,  Lasers), 
(•Lasers,  Photographic  printers).  Optical  equipment. 
Feasibility  studies.  Mirrors,  Illumination,  Interference, 
Diffraction,  Photographic  emulsions,  Neon,  Helium,  Films, 
Nitrogen,  Energy,  Spectra   (Visible  and  Ultraviolet). 

The  high  degree  of  colllmaUon  and  the  high  energy  densities 
that  can  be  simultaneously  obtained  from  the  output  of  a  laser 
make  it  an  attractive  proposition  as  a  Ught  source  In  contact 
pHnters.   However,  special  problems  do  arise  In  such  a  system 
mainly  from  the  high  degree  of  spatial  and  Ume  coherence  of 
the  laser  output.   These  properties  cause  deleterious  inter- 
ference and  diffraction  effects  In  many  printing  systems. 
Experiments  are  described  using  a  He-Ne  gas  laser  as  a  ligbt 
source  associated  with  standard  printing  frames  and  continuous 
drum  printers.   The  troublesome  effects,  parUcularly  the 
Interference  fringes,  are  lUustrated  and  a  method  Is  shown 
for  ellmlnaUng  these  effects  through  the  Introduction  of  a 
suitable  liquid  between  the  emulsions.   Recommendations  are 
made  for:  (1)  feasibility  study  with  improved  opUcal  equipment 
to  obtain  high  resolution,  (2)  experimenting  with  Kalvar  and 
dlazo-type  materials  using  the  nitrogen  gas  laser  as  a  source, 
(3)  experimenting  with  the  dlazo-type  material  that  has 
recently  been  sensitized  In  the  green  region  of  the  visible 
spectrum,  and  (4)  more  Intensive  study  of  the  effect  of 
coherence  upon  exposure.    (Author) 
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Division  25  -  PHYSICS 


25.    PHYSICS 


AD-601  690  Div.    25,  4,  16 

OTS  Price  $0.50 

Haryard  Univ.,  Cambridge,  Mass. 

STRUCTURES  OF  BIOLOGICALLY  ACTIVE  MOLECULES. 

Final  rept.,  1  Dec  59-30  Nov  63 

by  William  N.  Lipscomb.   30  Nov  63,^  6p 

Contract  AF49  638  809 

AFOSR  64  1110 

Unclassified  report 

Descriptors:  (*Molecular  structure,  Bibliographies), 
('Bibliographies,  Biochemistry),  Crystal  structure, 
Stereochemistry,  X-ray  diffraction  analysis.  Boron  com- 
pounds. Organic  compounds,  Alkaloids. 

A  bibliography  of  10  references  is  given  on  the  molecular 
and  crystal  structure  of  some  biologically  active  molecules. 


AD-601  694 
OTS  Price  $3.60 


Div.  25 


Microwave  Research  Inst..  Polytechnic  Inst,  of 
Brooklyn,  N.  Y. 

EFFECTS  OF  A  STATIC  MAGNETIC  FIELD  ON  THE  CHAR- 
ACTERISTICS OF  A  HELIUM-NEON  LASER, 
by  Paul  Fenster.  Apr  64,  39p  PIBMRI 1222  64 
Grant  AF  AFOSR453  63 
AFOSR  64  1121 

Unclassified  report 

Descriptors:  ('Lasers,  Magneto-optic  effect),  ('Magneto- 
optic  ^ect.  Lasers),  Magnetic  fields,  Amplifiers,  Helium, 
Neon,  Light,  Propagation,  Polarization,  Equations,  Theory, 
E;q)erimental  data. 

The  application  of  even  modest  magnetic  fields  to  the  amplify- 
ing material  in  the  helium-neon  laser  profoundly  modifies 
the  operational  characteristics  of  the  laser.   The  magnetic 
field  Introduces  a  Faraday  effect  and  a  Zeeman  effect.   Both 
of  these  effects  tend  to  reduce  the  power  ou^ut  of  the  laser. 
A  simple  theory  Is  set  forth  which  describes  the  impact 
d  these  effects  on  the  ou^ut.   The  experimental  work  which 
was  carried  out  with  a  laser  oscillating  at  a  wavelength  of 
6328  A  is  generally  in  agreement  with  the  theory.    An  attempt 
is  made  to  explain  some  observed  deviations  from  the  expected 
results.  (Author) 
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Stanley  TJiompson  Labs.,  Coltunbia  Univ.,  New  York. 

ELECTRICAL  PHENOMENA  AT  THE  ICE/WATER 

INTERFACE. 

Technical  rept.  no.  1 

by  Jack  H.  Schulman  and  H.  C.  Parreira.   Jun  64,  2^ 

Contract  Nonr266  64 

Unclassified  report 

Descriptors:     ('Measuring  devices  (Electrical  and 
Electronic),  Design),  Ice,  Water,  Surface  area.  Electrical 
properties.  Freezing,  Voltage,  Hydrostatics,  Recording 
systems.  Measurement. 

Experimental  equipment  designed  for  the  purpose  of 
Investigating  electric  phenomena  which  occur  at  the  ice/water 
interphase  is  described.   T-^o  aspects  of  the  same  problem 
are  to  be  studied:    (1)  electric  potentials  generated  whenever 
liquid  water  is  forced  through  ice  capillaries  under  pressure 
gradients;   those  are  known  as  streaming  potentials.    (2) 
electric  potentials  which  appear  during  the  freezing  of  water 
of  dilute  aqueous  solutions;   these  are  called  freezing 
potentials. 
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Carborundum  Co.,  Nlagra  Falls,  N.  Y. 

PHASES  AND  TWINNING  IN  C2AI3B48  (BETA  AIB12). 

Technical  rept.  no.  2 

by  V.  I.  Matkovlch,  R.  F.  Giese,  Jr.  and  J.  Economy.   Jun  64, 

15p 

Contract  Nonr4075  00,  Proj.  NR056  449 

Unclassffled  report 

Prepared  for  publication  in  Zeitschrift  fur  Kristallographie. 

Descriptors:     ('Borides,  Crystal  structure),  ('Aluminum 
compounds,  Borides),  (*Crystal  structure,  Borides),  Carbon 
compounds.  Phase  studies.  X-ray  diffraction  analysis,  High- 
temperature  research. 

The  aluminum-boron  phase  described  as  beta-AlB12  was 
shovm  to  consist  of  two  crystallographically  related,  intergrown 
phases  with  the  bulk  stoichiometry  of  C2A13B48.   One  phase 
(A)  was  orthorhomblc  with  a  =  12.34A,  b  =  12.631A  and  c  = 
5.08A  and  space  group  Cmma  or  C2ma.   The  other  phase  (B) 
was  also  orthorhomblc  with  a  =  6.17,  b  =  12.631  and  c  =  10.161 
and  space  group  Ammm,  A222  or  A2mm.   Twinning  was 
always  present  and  occurred  across  both  (110)  faces.   Occa- 
sionally, an  unusual  type  of  twinning  appeared  in  which  the  a 
and  b  axes  of  both  phases  were  parallel.   This  was  interpreted 
as  evidence  of  a  disproportionation  from  a  single  high  tempera- 
ture phase.   This  was  verified  experimentally.   The  high  tem- 
perature phase  (C)  was  tetragonal  with  a  =  8.82A,  b  =  5.09A 
and  space  group  P4/nmm,  P4/n  or  P4  sub  2/n.   The  trans- 
formation which  is  reversible  was  gradual  and  complete  at 
about  850C.  (Author) 
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General  Electric  Co.,  Syracuse,  N.  Y. 

SEMICONDUCTOR  LASER  AMPLIFIER  TECHNIQUES 

(SEMLAM). 

May  64,  37p 

Contract  AF30  602  3111,  Proj.  4506,  Task  450602 

RADC  TDR64  148 

Unclassified  report 

Descriptors:   ('Lasers,  Semiconductors),  ('Diodes  (Semi- 
conductor), Gases),  Design,  Tests,  Silicon  compounds.  Oxides, 
Coatings,  Oscillators,  Oxygen,  Amplifiers,  Transmission 
lines.  Cryogenics,  Pulse  generators.  Gallium  compounds. 
Arsenides,  Diodes,  Tungsten. 

This  resxjrt  contains  information  concerning  the  work  of  the 
third  quarter.    Preliminary  tests  were  started  on  the  over-all 
amplifier  system  which  includes  an  oxygen  gas  laser  as  an 
oscillator  and  GaAs  laser  diodes  as  an  amplifier  with  the 
associated  optical  components  and  cryogenic  dewar.   The 
en4>ha8is  Is  to  construct  pulsed  and  CW  GaAs  laser  diodes  with 
SIO  anti-reflection  coatings.  (Author) 
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Pennsylvania  Univ.,  Philadelphia. 

STATISTICAL  MECHANICS  AND  PHASE  TRANSITIONS  OF 

THE  HEISENBERG  ANTIFERROMAGNET. 

Technical  rept.  no.  15 

by  F.  Burr  Anderson  and  Herbert  B.  Callen.    Apr  64,  89p 

Contract  Nonr551  36 

Unclassified  report 


IPHYSICS  -  Division  25 


Descriptors:    ('Antlferromagnetlsm,  Pfitse  studies), 
('Statistical  mechanics,  Antlferromagnetism),  Magnetic 
properties.  Magnetic  fields.  Paramagnetic  materials. 
Magnetic  resonance.  Manganese  compounds.  Oxides, 
Chromium  compounds.  Fluorides,  Bromides,  Copper 
compounds.  Iron  compounds.  Magnetic  materials.  Phase 
shift.  Rubidium  compounds.  Mathematical  models. 
Thermodynamics,  Anisotropy,  Temperature. 

The  spin-flop  and  flop-para  phase  transitions  of  a  simple 
uniaxial  antiferromagnet  are  analyzed  by  a  Green  functica 
analysis.   The  temperature  dependence  of  the  field  for  untl- 
ferromagnetic  resonance,  the  parallel  and  perpendicula  r  sus- 
ceptibilities, and  the  sublattice  magnetizations  are  also  r^m- 
puted.   It  Is  shown  that  these  effects  are  sensitive  to  the 
temperature  dependent  renormalization  of  spin  wave  energies, 
and  this  effect  Is  analyzed  in  some  detail.    Results  are  in  good 
semi  quantitative  agreement  with  AFMR  in  MnF2  and  Cr203, 
with  the  phase  transition  boundaries  in  MilBr2.4H20,  and  with 
the  perpendicular  susceptibility  of  MnF2,  and  they  give  reason- 
able estimates  of  the  metamagnetic  transitions  in  materials 
such  as  FeC03  and  FeBr2.  (Author) 
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David  Taylor  Model  Basin,  Washington,  I ) 

EFFECTIVE  AREA  OF  RING  STIFFENEpB  FOR  AXIALLY 

SYMMETRIC  SHELLS. 

by  R.  D.  Short.    Mar  64,  25p 

DTMB  1894 

Unclassified  report 

Descriptors:  ('Stiffened  cylinders.  Structural  shells), 
('Deformation,  Structural  shells),  ('Structural  shells.  Rings), 
Effectiveness,  Flanges,  Stresses,  Loading  (Mechanics), 
Graphics,  Numerical  analysis.  Differential  equations. 
Integration,  Cylindrical  bodies.  Elasticity,  Thickness. 

The  effectiveness  of  T-  and  I-section  ring  stlffeners  in 
•xlally  symmetric  shells  undergoing  axially  symmetric 
deformations  is  examined  under  the  assumption  that  the 
thicknesses  of  the  shell  and  flanges  and  web  of  the  stlffeners 
are  small  compared  to  the  other  dimensions..  Curves  are 
presented  for  obtaining  the  effective  area  and  the  flange 
stress  of  T-stlffeners.    Approximate  formulas  for  stlffeners 
with  depth  of  stiffener  small  compared  ta  the  radius  of  the 
•bell  are  also  presented.   (Author) 
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Aerospace  Corp.,  Los  Angeles,  Calif. 

BENDING  DUE  TO  RING  LOADING  OF  /S  CYLINDRICAL 

SHELL  WITH  AN  ELASTIC  CORE. 

by  John  C.  Yao.  20  May  63,  28p,  TDR169  : 

Contract  AF04  695  169 

SSD  TDR63  123 
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Unclassified  report 


Descriptors:  CCylindrical  bodies,  Mectianical  properties). 
Deflection,  Loading  (Mechanics),  Load  distribution.  Elas- 
ticity, Moments,  Integral  equations,  Futictions,  Stresses, 
Deformation.  j 

The  problem  of  a  long,  thin  cylindrical  sntell  with  a  soft 
core  and  subjected  to  a  radial  ring  load  ia  solved  with  the 
use  of  the  Boussinesq-Neuber  stress  function  for  the  core  in 
conjunction  with  classical  shell  theory.  Numerical  results 
for  stress  and  displacement  fields  are  given  for  various 
values  of  the  cylinder  geometry  parameters  and  material 
constants.  (Author) 
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Wright-Patterson  AFB,  Ohio. 

DIRECT  MEASUREMENT  OF  THE  INTERPHASE  SURFACE 

ENERGY  ON  THE  CRYSTAL-FUSION  BOUNDARY  |AND] 

DETERMINATION  OF  THE  TEMPERATURE  DEPENDENCE 

OF  THE  ENERGY  OF  ACTIVATION  OF  THE  GROWTH  OF 

A  NEW  PHASE, 

by  F.  K.  Gorskly  and  L.  O.  Meleshko.  15  May  64,  lOp 

FTD  TT64  161;  TT  64  11798 

Unclassified  report 

Unedited  rough  draft  trans,  of  mono.  Kristalllzatslya  1 
Fazovye  Perekhody  (Crystallization  and  Phase  Transitions) 
n.p.,  1962,  p.  58-61,  66-70. 

Descriptors:  ('Crystals,  Phase  studies),  ('Crystallization, 
Heat  of  activation).  Surface  properties.  Energy,  Transitions, 
Thermodynamics,  Sulfur,  Naphthalenes,  Alcohols, 
Salicylates,  N-heterocycUc  compounds,  USSR. 
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Foreign  Tech.  Dtv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

ABOUT  ONE  MECHANISM  OF  GENERATING  PLASMA 

OSCILLATIONS  IN  A  SEMICONDUCTOR    AND    PROPAGATION 

OF  ELECTROMAGNETIC  ENERGY  IN  A  CIRCULAR  WAVE 

GUIDE  FILLED  BY  A  GAS-DISCHARGE  PLASMA  WITH 

VARIABLE  PARAMETERS  WITH  RESPECT  TO  THE  CROSS 

SECTION. 

by  V.  L.  Bonch-Bruevich,  Yu.  V.  Gulyaev,  and 

V.  M.  Ginzburg.   26  May  64,  29p 

FTD  TT64  292;  TT  64  11800 

Unclassified  report 

Unedited  rough  draft  trans,  of  Radlotekhnlka  1  Elektronika 
(USSR)  1963.  V.  8,  no.  7,  p.  1179-1186,  1269-1274. 

Descriptors:   ('Plasma  oscillations.  Semiconductors), 
('Electromagnetic  waves.  Propagation),  ('Waveguides, 
Gas  discharges).  Plasma  physics.  Equations,  Electric  fields. 
Velocity,  Dielectrics,  Experimental  data.  Electron  tubes. 
Antennas,  Electronics,  Radio  waves.  Electrons,  Charged 
particles.  Acoustics,  Optics,  USSR. 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wright- 
Patterson  AFB,  Ohio. 
THE  NATURE  OF  GRAVFTATION. 
by  V.  V.  Radzlevskll  and  I.  I.  Kagal'nlkova.    8  May  64. 
25p 
FTD  TT64  323;  TT  64  11801 

Unclassified  report 

Unedited  rough  draft  trans,  of  Vsesoyuznoe  Astronomo- 
Geodezicheskoe  Obshchestvo.  Byulleten'  (USSR)  1960, 
no.  26(33)  p.  3-14. 

Descriptors:     CGravity,  Theory),  ('Relativity  theory. 
Field  theory),  ('Quantum  mechanics),  ('Space  environmental 
conditions,  Gravity),  Astronomy,  Geophysics,  Tides,  Atmos- 
pheric tides.  Solar  systems.  Momentum,  USSR,  Absorption. 

This  study  of  the  nature  of  gravitation  is  concerned  with 
the  possibility  of  a  synthesis  of  the  numerous  unified  and 
modernized  classical  hypotheses  of  gravitation  such  that  each 
of  the  inherent,  isolated,  internal  contradictions  or  disagree- 
ments with  e]q>erimental  data  might  be  successfully  eiqilained. 
Discussed  are:  (1)  the  Lomonosov-Lesage  hypothesis;  (2) 
Majorana's  experiment,  Russel's  criticism,  and  (3)  the 
synthetic  hypothesis. 
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University  of  Southern  California,  Los  Angeles. 

Engineering  Center. 

RESEARCH  IN  PLASMA  AND  MAGNETOHYDRODYNAMICS. 

Final  rept. 

by  Zohrab  A.  Kaprlehan.  Dec  63,  26p  USCEC  103  101,  EE35 

Grant  AF  AFOSR188  63,  ProJ.  9768 

AFOSR  64  1137 

Unclassified  report 

Descriptors:   (*Plasma  physics.  Analysis),  ('Magneto- 
hydrodynamics,  Thermal  radiation),  (*Microwaves,  Probes 
(Electromagnetic)),  Plasma  medium.  Density,  Measurement, 
Ionic  current.  Electron  beams.  Noise  (Radio),  Radiofrequency 
spectroscopy. 

The  research  reported  involves  theoretical  and  experimental 
work  in  two  major  areas:   plasma  diagnostics,  and  measure- 
ments cf  thermal  radiation  from  a  highly  ionized  current 
carrying  plasma.   The  results  of  these  investigations  were 
discussed  in  publications  and  technical  reports  and  are  re- 
viewed briefly.   (Author) 


AD-601  778 
OTS  Price  $0.50 


Div.   25.  9 


Aerospace  Information  Div.,  Washington,  D.  C. 
INVESTIGATION  OF  HEAT  AND  MASS  TRANSFER  IN  THE 
BVAPORATION  OF  UQUID  IN  A  FORCED  GAS  STREAM, 
by  G.  T.  Sergeev.    [1964J ,  15p 
AID  T64  29;  TT  64  11802 

Unclassified  report 

Trans,  of  paper  presented  at  the  Conference  on  Heat  and 
Mass  [Transfer]  Minsk  p.  1-10  (Tezisy  Dokladov  i 
Soobshchenii  na  Soveshchanii  po  Teplo  i  Massoobmenul  1961 
[MoscowJ  . 

Descriptors:   (*Heat  transfer.  Evaporation),  (*Ev^)oratiaii. 
Heat  transfer).  Liquids,  Solids,  Surface  area.  Gas  flow. 
Wind  tunnels,  Porous  materials,  Pliase  studies.  Heat 
transfer  coefficients,  USSR. 

This  report  presents  results  of  an  experimental  study  of  the 
mechanism  of  heat  and  mass  transfer  in  the  interaction  of 
fluid  and  moist  bodies  with  a  gas  stream.  In  the  first  series 
cf  experiments,  evaporation  of  water,  acetone,  benzene,  and 
butaaol  from  an  exposed  surface  was  investigated.   Iq  the 
second  series  of  e]q>eriments,  heat  and  mass  exchange  were 
investigated  under  the  same  external  conditions  in  the  evapora- 
tion of  water  from  a  capillary-porous  body,  and  heat  exchange 
was  investigated  in  a  capillary-porous  dry  body.   Some  of  the 
results  of  the  completed  experimental  study  are  the  following: 
(1)  The  heat  exchange  coefficients  in  ev^)oration  are  numeri- 
cally hig)>er  than  the  heat  exchange  coefficients  of  the  dry  body 
under  other-wise  equal  conditions;  and  (2)  tite  processes  of 
beat  and  mass  exchange  in  evaporation  from  tt>e  surface  of  a 
capiUary-porous  body  and  from  an  exposed  Uquid  surface  are 
not  analogous. 


Descriptors:  ('Silicon,  Physical  properties).  Electrical 
properties.  Films,  Experimental  data.  Abeorption, 
Dielectric  properties.  Hall  effect.  Tables.  Diffusion. 
Work  functions.  Impurities.  Piezoelectric  effect.  Thermal 
conductivity,  Crystallography.  Thermoelectricity. 
Magnetic  properties.  Electronics,  Single  crystals.  Life 
expectancy.  Semiconductors,  Optical  profiertles. 

These  data  sheets  present  a  compilation  of  a  wide  range  of 
electrical,  optical  and  energy  values  for  pure  and  variously- 
doped  silicon  in  bulk  and  film  form.   Electrical  properties 
include  conductivity,  resistivity,  dielectric  constant.  Hall 
coefficient,  mobility,  lifetime,  thermoelectric  and  thermo- 
magnetic.    Emission  data  has  been  broken  down  into  the  varied 
electron  and  photon  emissions  which  result  from  application 
of  energy  in  the  electromagnetic  spectrum.    Energy  data 
include  energy  bands,  energy  gap  and  energy  levels  for 
variously-doped  silicon,  as  well  as.  effective  mass  tables, 
work  function,  carrier  diffusion  and  cross  sections.   The 
optical  properties  include  absorption,  reflection  and  refractive 
index.   Other  magnetic  data  and  irradiation  effects  are 
included,  as  well  as,  several  bordering  physical  phenomena 
such  as  piezoelectric  properties,  Debye  temperature  and 
theinnal  conductivity.   Each  property  is  compiled  over  the 
wddest  possible  range  of  parameters  from  references  obtained 
in  a  thorough  literature  search.   A  short  crystallographic 
sununary  has  been  added.    (Author) 
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Army  Missile  Command.  Redstone  Arsenal.  Huntsville, 
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THE  (n,2n)  REACTION  ON  DEUTERIUM.  *• 

by  Dale  R.  Koehler.  22  Apr  64,  46p 

Proj.  1A010501B010 
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Unclassified  report 

Descriptors:  (•Deuterium,  Nuclear  reactions),  (•Neutron 
reactions.  Perturbation  theory).  Protons.  Nuclear  cross 
sections,  Hamiltonian,  Nucleoos,  Potentiiti  scattering. 
Wave  functions. 

The  D(n.p)2n  reaction  is  treated  in  a  direct  interaction 
fraihework  wherein  the  phenomenological  nucleon-nucleon 
potentials  of  Gammel  and  Thaler  are  used  to  describe  the 
perturbation  interactions.   Tensor  forces  as  well  as  central 
forces  are  included  and  final  state  interactions  among  the 
particles  is  considered.   The  final  sUte  is  pictured  as  a 
continuum  deuteron  plus  free  neutron  or  as  a  continuum 
dineutron  plus  free  proton.   To  the  extent  that  this  picture 
is  accurate,  it  is  found  that  the  main  contributions  to  the 
cross  section  are  supplied  by  the  doublet  to  doublet  transi- 
tions.  The  calculations  furthermore  suggest  a  best  choice 
for  the  triplet  even  parity  central  potential.   A  comparison 
with  the  experimental  results  of  Ilalcovac  and  co-workers  at 
14.4  MeV  is  presented.   (Author) 
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Electr«»lc  Properties  Information  Center,  Culver  City, 

Calif. 

SILICON.  DATA  SHEETS. 

ty  M.  Neuberger.    May  64.  21Sp  DS-137 

Contract  AF33  615  1235.  Pro].  7381.  Task  738103 

Unclassified  report 


Oklahoma  State  Univ.,  Stillwater  Research  Foundation. 

SYMMETRY  ANALYSIS  OF  THE  STRUCTURAL  SPACE 

GROUP  D14  sub  4h, 

Technical  rept.  no.  3 

by  Bill  P,  Clark  and  E.  E.  Kohnke.    May  64,  92p 

Contract  Nonr2595  01,  Proj.  NR015  222 

Unclassified  report 
» 
DescripCors:     (*CrystaI  lattices.  Symmetry  (Crystal- 
lography)), (•Brillouln  zones.  Analysis),  (•Rutile,  Crystal 
lattices).  Crystal  structure.  Vector  analysis.  Wave  functions. 
Tin  compounds.  Titanium  con^xHuids,  Oxides,  Atomic 
energy  levels.  Electrons. 
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The  crystal  system  described  by  the  strudtural  space  group 
D(14)  sub  4h  is  considered.  The  first  Brilkiuin  zone  for  this 
structure  was  constructed  and  analyzed  at  points  of  hi^ 
symmetry.   Wave  vector  groups  and  character  tables  for 
these  prints  were  obtained.   The  character  systems  developed 
may  be  used  for  general  theoretical  band  structure  calcula- 
tions applied  to  materials  such  as  stannic  oodde  and  rutile 
which  display  this  space  group.   In  order  to  illustrate  the 
results  obtained,  the  symmetry  analysis  wbb  utilized  in  the 
construction  of  free  electron  wave  functions  and  energy  bands 
along  axes  of  the  zone.  (Author) 
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New  York  State  Coll.  of  Ceramics.  Alfred  Univ. 

STUDY  OF  PHOTOCONDUCTIVITY  IN  PQLYCRYSTALLINE 

CADMIUM  TELLURIDE. 

Doctoral  thesis, 

by  George  Thompson  Lewis.    May  64,.  10^  > 

Contract  Nonrl503  01,  Proj.  NR015  215 

Unclassified  report 

Descriptors:    (•Semiconductors,  Photoconductivity), 
(•Photoconductivity,  Cadmium  alloys),  (•Cadmium  alloys, 
T6lKirium  alloys).  Crystals,  Material  forming.  Infrared 
radiation,  Li^  transmission,  Resistanoe  (Electrical), 
Atomic  energy  levels.  Mathematical  models. 

Polycrystalline  samples  of  cadmium  telluHde  were  hot 
pressed  from  high  purity  materials  over  a  range  of  tempera- 
tures at  3000  and  30.000  psi.   Studies  of  the  specimens  were 
made  in  terms  of  their  photoconducting  properties,  infrared 
transmission,  resistivity,  and  carrier  lifoames.    All  samples 
possessed  photoconductivity  peak  values  which  fell  slightly 
below  the  band  gap  value  of  1.5  eV  reported  for  single  crystal 
CdTe.   Two  low  energy  trapping  levels  were  identified  from 
the  resistivity  plots  which  correspond  in  energy  to  those 
identified  with  the  single  crystals.   Carrier  lifetimes  showed 
a  gwieral  increase  with  Increasing  pressing  temperature  and 
also  pointed  to  ttte  contribution  of  trapping  to  the  band  model. 
High  pressure  formed  CdTe  materials  were  found  to  approach 
single  crystal  properties  for  photoconductor  and  infrared 
transmission  applications.    (Author) 
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RELATIVISTIC  DIRECT  INTERACTION  tHEORIES, 

Doctoral  thesis. 

by  R.  Fong.   Jul  63.   Sip  MUP  TR322 

Grant  AF  AF03R62  361 

NP   13890 

Unclakhtfled  report 

Descriptors:    ('Relativity  theory.  Scattering). 
(*Hnmiltoniun,  Field  theory).  Elastic  scattering,  Elem.?ntary 
particles.  N-body  problem,  S-matrlx,  Algebras,  Group 
(Mathematics),  Transformations  (Mathematics),  Mapping 
(Transformations).  Functional  analysis.  Quantum  mechanics. 

Direct  interaction  theories  are  examined  for  the  viewpoint 
of  relatlvlstlc  scattering  theory  and  the  associated  concept  of 
asymptotic  covarlance.   It  Is  pointed  out  that  with  any  two- 
particle  Hamiltonian  which  has  no  bound  $tates  there  can  be 
associated  a  variety  of  representations  of  the  Lie  algebra  of 
the  Inhomogeneous  Lorentz  group  (IHLG).   It  Is  shown  that 
the  requirement  of  asympto4>c  covarlance  ensures  both  the 
covarlance  of  the  S-matrlx  and  the  existence  of  a  unique 
representation  of  the  IHLG  to  be  assoclatled  with  a  relatlv- 
lstlc two-particle  system.   The  connection  between  the  Lie 
algebra,  the  covariant  form  of  the  S-matrlx,  and  the  unique- 
ness of  K.  the  generator  of  pure  Lorentz  transformations, 
is  thereby  clarified.  The  extension  of  thene  considerations 
to  include  bound  states  and  production  processes  Is  made. 
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The  two-particle  form  of  H  given  by  Bakamjian  and  Thomas 
is  shown  to  satisfy  asymptotic  covarlance  and,  moreover,  to 
be  the  most  general  form  of  Interest  from  the  viewpoint  of 
relatlvlstlc  scattering  theory,  thereby  including  as  a  special 
case  a  form  of  H  suggested  by  Su<lu  -shan.    (Author) 


AD-601  806 
OTS  Price  $0.50 


Div.   25 


Aerospace  Corp.,  Los  Angeles,  Calif. 

STRAIN-DISPLACEMENT  RELATIONS  IN  LARGE 

DISPLACEMENT  THEORY  OF  SHELLS. 

by  C.  H.  Tsao.    15  May  64.  15p  TDR269  4230  30  4 

Contract  AF04  695  269 

SSD    TDR64  87 

Unclassified  report 

Descriptors:  (♦Structural  shells.  Deformation).  ('Elastic 
shells.  Deformation).  (*Straln  (Mechanics),  Mathematical 
analysis).  Stresses,  Elasticity,  Functions,  Differential 
equations.  Transformations  (Mathematics). 

Strain-displacement  relationships  based  on  the  large 
displacement  theory  of  shells  are  derived.    Formulas  given 
in  Novozhilov's  book.  Foundations  at  the  Nonlinear  Theory 
of  Elasticity,  are  modified  and  improved.   Sign  conventions 
for  the  principal  radii  are  clarified.   The  relationships 
given  are  for  the  general  shell  of  any  shape.   These  relation- 
ships can  be  readily  transformed  to  obtain  the  formulas  for 
special  shells,  such  as  spherical,  conical,  cylindrical  or 
toroidal  shells,  for  flat  plates,  and  for  curved  and  straight 
beams.    (Author) 


AD-601  822 
OTS  Price  $0.50 


Div.   25 


Redstone  Scientific  Information  Center,  Redstone  Arsenal, 

Ala. 

FIRST  AND  SECOND  NOTES  ON  DOUBLE  REFRACTION 

ARTIFICIALLY  PRODUCED  IN  REGULAR  CRYSTALS. 

by  M.  G.  Wertheim.   28  May  64,  lOp 

RSIC  185;  TT  64-11807 

Unclassified  report 

Trans,  at  Academic  des  Sciences.  Paris  .  Comptes 
Rendus  (France)  1851,  v.  33,  p.  576-579;  1852.  v.  36, 
p.  276-278  (pub.  by  Gauthier-Villars  et  Cie.,  Paris). 

Descriptors:  (*Crystal8,  Refraction).  (•Refraction. 
Crystals).  Crystal  structure.  Elasticity,  Compressive 
properUee,  Optical  phenomena.  Polarization,  France. 


AD-601  830 
OTS  Price  $2.00 


Div.  25.  30 


Lincoln  Lab.,  Mass.  Inst,  of  Tech..  Lexington. 
SOLID  STATE  RESEARCH, 
4  Jun  64,  75p 
Contract  AF19  628  500 
ESD  TDR64  48 

Unclassified  report 

Descriptors:  (*Solld  state  physics.  Scientific  research). 
Semiconductor  devices.  Lasers,  Materials.  Crystallography, 
Solids,  Band  spectrum.  Spectroscopy,  Magnetism,  Re- 
sonance, Bibliographies. 

Asurvey  of  solid  state  research  is  presented.   Major  areas 
covered  are  solid  state  devices,  lasers,  materials,  band 
stnictxire  and  spectroscopy  of  solids,  and  magnetism  and 
resonance.   A  bibliography  of  reports  by  authors  engaged  in 
solid  state  research  is  also  presented. 
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AO-601  836  DlT.  25.  14.  30 

OTS  Price  $2.75 

Spectrolab.  Inc..  North  Hollywood,  Calif. 

RESEARCH  ON  THE  DEVELOPMENT  OF  ULTRA  NARROW 

BAND  FILTERS  FOR  OPTICAL  AND  SPECTROPHOTOMETRIC 

USE. 

Rept.  for  1  Jan  59-30  Dec  61. 

by  Leopold  Cann.  Samuel  Holmes.  Noel  Bowman,  and 

Richard  Mizrahi.  May  64,  14  Ip 

Contract  AF33  616  6237.  ProJ.  0  7  7360.  Task  73602 

ASD  TDR63  523 

Unclassified  report 

Descriptors:  (*Optical  filters.  Narrowband),  (♦Ultraviolet 
filters,  Feasibility  studies),  (♦Infrared  filters.  Feasibility 
studies).  Infrared  films.  Mica,  Crystallography,  Rare  earths. 
Spectrophotometers.  Interference.. 

Investigations  carried  out  by  Spectrolab  on  the  research  and 
development  of  ultra  narrow  band  filters  for  optical  and  spec- 
trophotometrlc  use  are  described.    Filters  with  bandwidths  of 
approximately  0.5  Angstroms  were  desired  for  the  visible  re- 
gion.   A  theoretical  study  wsls  made  into  the  various  types  of 
light  filters  with  respect  to  their  possibilities  as  narrow  band 
filters.   Two  approaches  were  considered  for  the  development 
of  very  narrow  band  filters  and  some  prototypes  were  success- 
fully prepared.   Once  the  filters  were  made,  difficulties  ensued 
in  the  measurement  of  their  parameters.   Several  attempts 
were  made  to  develop  suitable  technic^es  for  such  measure- 
ments.  A  method  is  described  which  is  citable  of  giving  a 
semi-qualitative  evaluation  of  these  filters.    Further  work  in 
correlating  theory  and  experiment  is  necessary  in  this  area. 
An  investigation  was  made  regarding  the  feasibility  of  producing 
narrow  band  filters  in  the  ultra  violet  and  infrared  regions.    A 
materials  investigation  was  conducted  for  appropriate  film 
components  in  these  regions.   Satisfactory  films  have  been  pro- 
duced in  the  3000  to  4000  A  region.    Below  this  region  the  rare 
earths  have  demonstrated  promising  results  but  additional 
study  and  research  Is  required.    A  variety  of  materials  exist 
for  the  production  of  infrared  Interference  filters  but  time 
and  expense  prohibited  the  pr^aration  of  narrow  band  filters 
in  this  region.  (Author) 


AD-601  840 
OTS  Price  $0.50 


Div.  25 


California  Univ.,  Los  Angeles. 

THE  GLASS  TRANSITION  AND  RATES  OF  CRYSTALLIZA- 
TION OF  AMORPHOUS  ZnC12. 
Technical  rept.  no.  3, 

by  A.  Eisenberg  and  B.  J.  Hileman.  15  Jun  64,  12p 
Contract  Nonr233  87 

Unclassified  report 

Descriptors:  ('Zinc  compounds.  Chlorides),  ('Crystainza- 
tion.  Zinc  compounds),  (^31ass.  Transition  temperature). 
Phase  studies.  Thermodynamics.  Dilatometers. 

The  glass  transition  temperature  of  zinc  chloride  was  deter- 
mined by  dllatometric  and  linear  expansion  coefficient  methods, 
and  the  rate  of  crystallization  was  measured  dilatometrically. 
ResulU  are  given  in  tabular  and  graphic  form.  (Author) 


AD-601  847 
OTS  Price  $0.50 


Div.    25 


California  Univ.,  La  Jolla. 

FREE  ENERGY  OF  THE  ANTIFERROMAGNETIC  UNEAR 

CHAIN, 

Technical  rept.  no.  20, 

by  Robert  B.  Griffiths.  18  May  64,  lip 

Contract  Nonr2216  11,  Proj.  NR017  630 

Unclassified  report 

Descriptors:  (•Antlferromagnetism  Thermodynamics), 
Field  theory.  Atomic  energy  levels.  Hamlltonian.  Nuclear 
spins.  Entropy. 


Rigorous  upper  and  lower  bounds  for  the  free  energy  of  the 
antiferromagnetic  Heisenberg  linear  chain  are  obtained 
from  general  convexity  properties  of  the  free  energy.    The 
lower  bound  Is  derived:  the  upper  bound  was  obtained 
pre/ljusly.    Both  are  compared  with  the  calculations  of 
Bonner  and  Fisher  for  finite  chains.    (Author) 


AD-601  855 
OTS  Price  $3.00 


Div.   25,  7,  8 


Microwave  Research  Inst..  Polytechnic  Inat.  of  Brooklyn, 
N.  Y. 

MICROWAVE  RESEARCH  INSTITUTE    PROGRESS  REPORT 
NO.  25. 

Rept.  for  1  Oct  63-31  Mar  64, 

by  Ernst  Weber.   31  Mar  64,  159p   PIBMRI  452  25  64 
Grant  AF  AFOSR453  63.  Pro].  4751 

Unclassified  refmrt 

Descriptors:   (♦Microwaves.  Scientific  research).  Reports, 
Electromagnetic  waves.  Electromagnetism.  Plasma 
physics.  Electronics.  Materials.  Solid  state  physics.  Mag- 
netic properties.  Microwave  equipment.  Circuits.  Control 
systems.  Data  processing  systems.  Communication  theory. 
Equations.  Electrical  networks. 

Research  report  contributions  are  compiled  under  six 
descriptive  subject  headings:   electromagnetics,  plasma 
electrophyslcs  and  electronics,  solid  state  and  ijiaterials 
research,  microwave  circuits,  network  theory,  and  systems, 
communications,  and  control.    As  may  be  anticipated  from  the 
summary  of  activities  given  below,  these  headings  may  be 
supplemented  from  time  to  time  with  reports  of  additional 
phases  of  research  in  which  various  groups  of  participating 
faculty  are  engaged. 


AD-601  858 
OTS  Price  $0.75 


Div.  25.  15 


California  Univ.,  La  Jolla. 

SPONTANEOUS  MAGNETIZATION  IN  IDEALIZED 

FERROMAGNETS. 

Technical  rept.  no.  19, 

by  Robert  B.  GriffitJjs,  28  Apr  64,  29p 

Contract  Nonr2216  11,  Proj.  NR017  630 

Unclassified  report 

Descriptors:  (•Magnets,  Materials).  (•Ferromagnetlsm, 
Mathematical  analysis),  Magnetic  fields.  Thermodynamics, 
Crystal  lattices.  Magnetic  moments.  Momentum.  Spin, 
Low  temperature  research.  Density.  Hamlltonian. 

An  attempt,  not  entirely  successful.  Is  made  to  clarify  the 
relation  between  two  definitions  of  spontaneous  magnetization 
In  a  Heisenberg  or  Islng  ferromagnet  With  short  range 
interaction.    One  definition  uses  the  average  magnetization 
in  the  presence  of  an  external  magnetic  field,  the  other  the 
probability  distribution  of  the  magnetization  In  the  absence  of 
a  field.   In  connection  with  the  latter,  the  analog  for  magnetic 
systems  of  the  monotone  pressure-volume  relation  In  a  gas 
(computed  In  the  canonical  ensemble)  Is  demonstrated.   The 
analysis  requires  that  the  total  z  component  of  magnetization 
commute  with  the  Hamlltonian.  (Author) 


AD-601  863 
OTS  Price  $3.60 


Div.  25 


Honeywell  Research  Center.  Hopkins,  Minn. 

DISLOCATION  CONFIGURATIONS  AND  THE  INTnATION 

OF  YIELDING  IN  MAGNESIUM  OXIDE. 

Technical  rept.  no.  24. 

by  R.  J.  Stokes  and  C.  H.  Li.   Jun  64.  39p   HR  64  269 

Contract  Nonr4076  00,  Proj.  NR032  541 

Unclassified  report 
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Descriptors:     (*Cry8tal  lattice  defects,  Slhgle  crystals), 
(♦Single  crystals.  Crystal  lattice  defects).  Magnesium 
compounds.  Oxides,  Creep,  Stresses.  Crystal  growth. 
Impurities,  High-temperature  research.  Aging  (Materials). 

The  paper  distinguishes  between  the  role  of  Cresh,  aged, 
grown-ln  and  high-temperature  dislocations  tn  the  initia- 
tion of  plastic  flow  In  magnesium  oxide  single  crystals. 
Grown-ln  dislocations  in  commercial  purity  crystals  cannot 
be  moved  even  under  very  high  stresses  and  play  no  role  In 
initiating  slip  at  room  temperature.    Plastic  deformation 
originates  from  fresh  dislocation  loops  Injected  Into  the 
crystal  surface.    Fresh  dislocations.  Introduced  by  prestraln 
at  room  temperature,  become  aged  at  high  temperatures 
resulting  In  dislocation  locking  and  an  Increase  In  stress  to 
reinitiate  slip.    Weak  locking  occurs  above  600C  and  strong 
locking  above  1200C.    Dislocations  are  almO$t  completely 
immobilized  by  heating  to  1900C,    Changes  In  dislocation 
configuration  upon  heating  were  studied  by  ttch  pit  and 
electron  transmission  techniques.    It  is  considered  that  the 
Inunobility  of  grown-ln.  aged  and  high  temp^rature  dis- 
locations Is  due  to  a  combination  of  impurity  locking. 
conflguraLDfii    ocking  and  the  reduction  oftnternal  stresses. 
(Author) 
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An  attempt  is  made  to  generalize  Onsager's  theory  to  non- 
linear processes.   The  statistical  point  of  view  is  modified  so 
that  the  principles  of  irreversible  thermodynamics  follow  from 
it  quite  naturally,  so  that  the  fundamental  theorems  of  revers- 
ible thermodynamics  can  be  deduced  from  them  as  If  they  were 
special  cases.   It  was  shown  that  both  Onsager's  relations  and 
their  generalization  readily  follow  from  these  considerations. 


AD-601  879 
OTS  Price  $1.00 


Div.  25 


California  Univ.,  La  Jolla. 

A  CALCULATION  OF  THE  PHONON  FREQ|UENCIES  IN 

SODIUM. 

Technical  rept.  no.  18 

ly  L.  J.  Sham.   9  Apr  64,  32p 

Contract  Nonr2216  11,  Proj.  NR017  630 


AD-601  918  Div. 

OTS  Price  $1.00 


Unclassified  report 


Descrtptors:     (♦Sodittm,  Phonons),  (♦Phohons,  Frequency), 
Crystal  lattices.  Acoustic  properties.  Quantum  mechanics. 
Ions.  Electrons.  Potential  scattering.  Neutron  diffraction 
analysis.  Atomic  energy  levels,  NumericU  analysis. 
Harmonic  analysis. 


25,  6,  8.  20 


Martin  MarietU  Corp..  Orlando,  Fla. 

EXCITATION  AND  DETECTION  TECHNIQUES  FOR 

MILUMETER  WAVE  TRANSITIONS. 

Quarterly  progress  rept.  no.  7,  1  Jaa-l  Apr  64, 

by  J.  J.  Gallagher,  R.  G.  Strauch,  and  R.  E.  Cupp. 

Jun  «4,  35p  OR-3959 

Contract  DA36  039bc90753.  Pro].  106  22O01A0S6 

Unclassified  report 

Descriptors:   (♦Molecular  beams.  Millimeter  waves), 
(♦Millimeter  waves.  Molecular  beams),  Detection.  Excitation, 
Resonance.  Radiofrequency.  Low  frequency,  Frecpiency 
sUblllzers.  Ammonia.  Masers,  Hydrogen  compounds. 
Sulfides.  Radioactive  Isotopes,  Hyperflne  structure.  Nuclear 
structure. 

Electric  resonance  experiments  were  performed  on  hydro- 
gen sulfide  at  168.7  gc  and  216.4  gc.  In  addition,  low  fre- 
quency resonances  were  observed  between  Stark  components 
of  rotational  states.   A  description  is  given  of  line  width  meas- 
urements which  are  being  performed  In  a  molecular  beam 
absorption  cell.   Brief  descriptions  are  given  of  related 
instrumentation  and  millimeter  wave  investigation.  (Author) 


The  phonon  spectrum  of  sodium  is  calculatiad  in  the  harmonic 
approximation.   The  effective  interaction  between  the  ions 
is  separated  into  direct  two-body  forces  between  bare  ions 
and  effective  attraction  due  to  the  presence  of  conduction 
electrons.   Careful  treatment  of  the  two  phonon  processes 
includes  the  calculation  of  the  electron- phoson  scattering 
based  on  the  pseudo-potential  method  and  tihe  screening 
effects  due  to  the  interaction  between  electrons  by  the 
Hartroe-Fock  approximation  with  a  screened  exchange  poten- 
tial.  Comparison  of  the  results  for  sodium  with  neutron  dif- 
fraction measurements  and  a  previous  calculation  by  Toya 
shows  good  agreement  on  the  whole.  (Autb6t) 


AD-601  907  Div.    25,  15 

OTS  Price  $1.50 

Redstone  Scientific  Information  Center.  BMstone  Arsenal, 

Ala. 

THE  STATISTICAL  FUNDAJdENTALS  OF  IRREVERSIBLE 

THERMODYNAMICS. 

by  Hans  Zlegler.    28  May  64,  56p 

RSIC  187;  TT  64  11810 

Unclassified  report 

Trans,  of  Ingenleur-Archiv  (West  Gennaili)  1962,  t.  31, 
BO.  5,  p.  317-342.  I 

Descriptors:   (♦Thermodynamics,  Irreversible  processes), 
(•Statistical  mechanics,  Thermodynamics),  Entropy,  Heat, 
Energy,  StatisUcal  analysis.  Differential  equations.  West 
Germany,  Haoilltonian. 


AD-601  933 
OTS  Price  $1.25 


DiT.  as 


Duke  Univ.,  Durham,  N.  C. 

NUCLEAR  MAGNETIC  RESONANCE  IN  SOLID  H2  AND 

D2  UNDER  HIGH  PRESSURES. 

Technical  rept.  no.  3. 

by  Samuel  A.  Dickson  and  Horst  Meyer.   1964,  47p 

Contract  NonrllSl  12 

Unclassified  report 

Descriptors:  (♦Solidified  gases.  Nuclear  magnetic 
resonance),  (♦Hydrogen,  Nuclear  magnetic  resonance), 
(♦Deuterium,  Nuclear  Ynagnetic  resonance).  Phase  studies, 
Transition  temperature.  Density,  Dipole  moments. 
Crystal  lattices.  X-ray  diffraction  analysis.  Neutron 
diffraction  analysis,  Hi^-pressure  research. 

Nuclear  magnetic  resonance  data  are  presented  for  solid 
H2  and  D2  between  1.5  and  4.2K  and  at  pressures  up  to 
5500  atm.   For  solid  hydrogen,  the  ortho-para  conversion, 
the  transition  temperature  from  the  state  of  free  rotation 
to  that  of  hindered  rotation  and  the  line-width  and  second 
moment  above  the  transition  temp,  was  measured  as  a 
function  of  density  and  ortbo  concentration.   The  results  are 
oon^jared  with  other  e;q>erimental  evidence  and  with 
theoretical  expeotatlonB.   The  second  moment  for  both  H2 
and  D2  (the  latter  with  an  ortho  ooncentration  of  0.67)  is 
compared  to  that  calculated  for  dipole- dipole  Interaction  in 
a  rigid  lattice  having  the  structure  and  dimension  determined 
bom  x-ray  and  neutron  data.   The  ejqperimental  second 
moments  are  found  to  be  larger  than  the  calculated  ones 
and  the  discrepancy  is  discussed.    (Author) 
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AD-601  961 
OTS  Price  $3.00 


Dlv.   2S.  2 


AD-601  979 
OTS  Price  $1.60 


Div.    25 


Michigan  Univ.,  Ann  Arbor.   CoU.  of  Engineering. 

THE  HYDROSTATIC  PRESSURE  EFFECT  ON  THE  EPR 

SPECTRA  OF  Cr(3+)  AND  V(2+)  IN  SAPPHIRE. 

Technical  rept., 

by  Alan  F.  Clark,  Richard  H.  Sands,  and  CUhiro  Kikuchi. 

May  64,  178p   ORA  06029  IT 

Contract  DA49  186AMC80X.  ProJ.  06029 

Unclassified  report 

This  report  was  also  a  dissertation  submitted  by  the  first 
author  in  partial  fulfillment  of  the  requirements  for  the 
degree  of  Doctor  of  Philosophy  in  the  University  of  Michigan, 
1964. 

Descriptors:   (^Sapphires,  Impurities),  (*Chromium, 
Paramagnetic  resonance),  (*Vanadium,  Paramagnetic 
resonance).  Hydrostatic  pressure,  Ions,  Electrons, 
Crystal  lattices,  Anisotropy,  Masers,  Lasers,  Magnetic 
fields.  Crystal  structure.  Solid  state  physics,  Hamiltonian, 
Single  crystals.  Ruby. 

The  Interaction  of  the  Cr3-f  and  V2-f  impurity  ions  with  the 
alpha  -  A1203  crystal  lattice  was  studied  by  observing  the 
hydrostatic  pressure  dependence  of  their  electron  para- 
magnetic resonance  spectra  to  6000  atmospheres.   A  two 
sample  comparison  method  was  used  in  which  two  identical 
samples  were  placed  in  the  X  band  microwave  resonant 
cavity.   One  end  of  the  cavity  and  one  sample  were  subject 
to  hydrostatic  pressure.   The  changes  in  the  spin  Hamiltonian 
parameters  were  obtained  by  measuring  the  d^erence  in  the 
magnetic  field  rec^lred  for  the  same  resonant  condition  in 
each  sample  as  a  function  of  pressure.    From  this  it  was  con- 
cluded that  the  ions  occupy  similar  lattice  sites,  though  pos- 
sibly including  the  displacements  proposed  In  the  literature, 
and  are  subject  to  the  same  compressibility,  comparable  to 
that  of  the  bulk  compressibility.   Comparison  with  the  point 
charge  model  led  to  the  conclusion  that  the  point  charge  model 
was  inadequate  to  predict  the  observed  pressure  changes.    A 
molecular  orbital  calculation  as  a  function  of  surrounding  ion 
position  and  further  e}q>eriments  are  suggested. 


AD-601  967  Dlv. 

OTS  Price  $2.60 


25 


Institute  of  Flight  Structures,  Columbia  Univ.,  New  York. 
ESTIMATE  OF  ERRORS  IN  APPROXIMATE  TEMPERA- 
TURE AND  THERMAL-STRESS  CALCULATIONS. 
Technical  rept.  nos.  26  and  1, 

by  Bruno  A.  Boley.    Jun  64,    29p   CU  1  640NR4259  07CE 
Contracts  Nonr226  20;  Nonr4259  07 

Unclassified  report 

Descriptors:    (•Thermal  conductivity,  Mathematical 
analysis),  {'Thermal  stresses,  Mathematical  analysis). 
Melting,  Theorems,  Stresses,  Beams  (Structural),  Surface 
properUes.  Metal  plates.  Elasticity,  Plasticity,  Heat  transfer. 
Errors.  Temperature. 

After  a  general  discussion  of  the  estimate  of  errors  in 
calculation  of  temperature  and  thermal  stresses,  a  general 
theorem  and  a  method  for  the  construction  of  upper  and  lower 
bounds  for  the  solution  of  three-dimensional  heat -conduction 
problems  is  presented.    Emphasis  is  placed  on  cases  of  moving 
bouixiaries,  thus  Including  problems  of  change  of  phase.    Er- 
rors in  stress  calculations  proper  are  then  studied,  with 
attenUon  given  to  the  fact  that  special  difficulties  are  created 
by  the  existence  of  temperatures  which  cause  zero  stress. 
Elastic  beams  and  plates  are  analyzed,  and  it  Is  found  that 
the  maximum  stress  cannot  exceed  the  quanUty  4/3  alpha  ET 
where  T  is  the  maximum  difference  in  temperature  in  the 
body  and  the  relevance  of  this  fact  in  error  estimates  is  noted. 
Simplifications  for  symmetrical  and  antisymmetric al  tempera- 
ture distributions  are  given.    Elastic-perfectly  plastic  beams 
aod  plates  are  examined  in  the  last  section  of  the  paper. 
(Author) 
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Descriptors:   (•Proton  reactions.  Nuclear  cross  sections), 
(•Nuclear  cross  sections.  Proton  reactions).  Proton  beams. 
Nuclear  reactions,  Deuterons,  Pions,  Nuclear  scattering. 
Scintillation  countei^. 

The  differential  cross  section  for  the  reaction  p  +  p  yields 
d  +  positive  pion  was  measured  with  scintillation  counters  tor 
incident  proton  kinetic  energies  of  1.3,  1.5,  1.7,  2.0,  2.5,  and 
1..8  Bev,  using  tlie  external  proton  beam  of  the  CosnKttron. 
Values  of  d  sigma/d  omega  with  a  total  uncertainty  of  *11% 
are  given  for  barycentric  deuteron  angles,  Theta,  for 
O  <  or  =  cos  theta  <or  =  -  0.97  in  small  intervals  of  cos  theta. 
The  primary  interest,  in  this  reaction  is  that  it  is  one  of  the 
few  two  body  reactions  in  high  energy  particle  physics,  ant* 
therefore  might  provide  both  a  stimulus  and  a  test  tor  dynami- 
cal theories  of  parUcle  interactions.    (Author) 
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Descriptors:     (•Microwave  equipment,  Ferrites), 
(•Ferromagnetism,  Magnetic  resonance),  (♦Ferrites, 
Magnetic  resonance).  Cobalt  alloys.  Titanium  alloys. 
Crystal  structure,  Anisotropy,  Theory,  Ferromagnetic 
materials.  Preparation,  Magnetic  properties. 

Ferromagnetic  resonanpe  was  measured  on  crystal -oriented 
samples  of  the  Co  delta  Ti  delta  M  series  prepared  by  means 
of  tc^tactical  reactions.   Samples  with  a  high  degree  of 
alignment  were  obtained  with  anisotroples  ranging  from 
+6000  oe  (uniaxial)  to  -4900  oe  (planar).    Resonance  conditions 
can  in  general  be  described  by  existing  theories,  developed 
for  single  crystals  of  hexagonal  crystal  structure.    Line 
width  measurements  on  these  materials  are  also  viewed 
in  tlte  light  of  existing  theories.  (Author) 
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THERMAL  RADIATION  FROM  HIGH-TEMPERATURE  AIR. 

by  Harry  J.  Davis.     12  May  64.  18p 
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Descriptors:  (•^erodynamlc  heating.  Thermal  radiation), 
(•Thermal  radiation.  Air),  (*Heat  transfer.  Thermal 
radiation).  One-dimensional  flow,  Blackbody  radiation. 
Thermodynamics,  Enthalpy,  Mathematical  analysis. 
Inequalities. 

Thermal  flux  radiated  from  an  isothermal  slab  of  air  is 
calculated,  assuming  one-dimensional  radiation  flow  for  a 
wide  range  of  gas  temperatures  and  densities  and  using  the 
latest  absorption  coefficient  daU  available.   The  effects  cd! 


assuming  an  optically  thin  gas  and  different  absorption 
coefficient  data  are  considered.   Criteria  for  specifying  air 
as  optically  thin  or  optically  thick  are  IncludtdL   The  energy 
lost  from  the  system  by  radiation  is  oompanad  with  the  total 
energy  of  the  system.    (Author) 
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Interim  technical  rept.  no.  4,  1  Feb-31  May  64. 
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Descriptors:   (•Masers,  Materials).  (•Paxamagnetlc 
resonance,  Masers),  Ions,  Iron,  Rutile,  Zinc  compounds, 
Tungstates,  Manganese,  Waveguides,  Magnetic  fields. 
Extremely  high  frequency,  Bandwidth,  Panunagnetlc  mater- 
ials. Mechanical  properties,  ^;>ln.  Crystals. 

A  sero-magnetlc-field  maser  was  operate*)  at  a  frequency 
of  81.3  gc  with  the  iron  ion  in  rutile,  a  zero-magnetic-field 
maser  was  operated  at  a  frequency  of  78  gt  with  the  iron  ion 
In  zinc  tungstate,  and  the  first  reported  paramagnetic  reso- 
nance absorption  was  observed  at  frequencies  near  330  gc 
with  the  manganese  ion  Mn(3+)  in  rutile.   Since  the  330-gc 
paramagnetic  resonance  experiments  were  very  crude,  a  more 
8(9hlstlcated  system  is  being  designed.  (Author) 
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This  study  considers  certain  systems  composed  of  two 
electron  beams,  either  In  a  gap  or  coupled  to  a  slow-wave 
transmission  line.    The  Interaction  of  a  single  electron  stream 
coupled  to  the  fields  of  a  resonant  cavity  is  examined  with 
particular  attention  to  the  efiect  of  beam  perveance  on  the 
apparent  beam  loading  resistance.    Experimental  measurement 
verifies  the  existence  of  extrema  in  the  maximum  negative 
beam  resistance  as  a  function  of  the  plasma  transit  angle, 
which  is  a  normalized  parameter  proportional  to  perveance. 
(Author) 
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Electromagnetic  pulses.  Vector  analysis,  Thermodynamics. 

A  theoretical  study  was  made  of  the  transient  motion  of  the 
magnetization  vector  in  isotropic  ferrlte  spheres  during  the 
an>licatlon  of  pulsed  magnetic  fields  at  an  angle  to  the  dc 
saturating  field.    Results  are  presented  which  permit  the 
determination  of  ttie  final  precession  angle  tor  (1)  arbitrary 
pulse-rates  and  pulsing  angles  when  the  pulse  is  linear,  and 
(2)  arbitrary  pulsing  angles  when  the  pulse  is  slowly  rising 
and  nonlinear.    (Author) 
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INSTABILITY  IN  THE  QUANTUM  HELICON  DISPERSION 

RELATION. 
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Descriptors:   (•Plasma  medium.  Stability),  (•Quantum 
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fields.  Electromagnetic  fields.  Electron  transitions. 
Excitation,  Thermodynamics. 

When  a  quantum  gas  in  a  magnetic  field  is  treated  with  all 
electromagnetic  interactions,  at  very  low  temperatures  it 
becomes  unstable  against  transverse  excitations  propagating 
in  the  direction  of  the  field.   This  instability  appears  as  a 
root  of  the  quantum  helicon  dispersion  relation  in  the  upper 
half  frequency  plane.   It  is  shown  that  the  instabUity  is  due  to 
the  failure  of  the  conventional  Hartree  ground  state  (in  which 
the  one  electron  states  are  the  ordinary  Landau  ones)  to 
minimize  the  ground  state  energy,  when  magnetic  current- 
current  interactions  are  retained  along  with  the  Coulomb 
interactions.    A  state  was  found  giving  a  lower  energy  than 
the  conventional  one,  in  which  transverse  volume  currents 
exist  perpendicular  to  the  magnetic  field.   Because,  however, 
the  magnetic  coupling  is  very  weak,  the  reduction  in  energy 
is  unobservably  small  at  any  realistic  field  strengths  or 
electronic  densities.   It  is  concluded  that  the  instability  does 
not  lead  to  any  measuratde  effects,  and  that  for  all  practical 
purposes  the  conventional  thermal  equilibrium  state  can  be 
regarded  as  stable.    (Author) 
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PLASMA  IN  A  UNIFORM  MAGNETIC  FIELD  n. 
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Descriptors:     (*Plasma  oscillaticms ,  Quantiun  mechanics), 
(*Magnetohydr€>dynamics,  Equations),  Electrons,  Gases, 
Oscillation,  Frequency,  Electrostatics,  Numerical  analysis. 
Matrix  algebra.  Magnetic  fields.  Propagation,  Cyclotron 
resonance  phenomena. 

The  self-sustained  oscillations  of  a  quantiim  mechanical 
electron  gas  in  a  uniform  magnetic  field  are  discussed  in  the 
time -dependent  Hartree  approximation,  or  random  phase 
approximation.   The  full  electromaKnetic  interaction  between 
electrons  is  taken  into  account,  and  spin  effects  are  included. 
The  resulting  dispersion  relation  reduces  to  the  Appleton- 
Hartree  equation  of  classical  magnetohydrodynamics  in  the 
limit  of  long  wavelengths.   It  is  found  that  this  classical 
equation  holds  even  for  a  highly  degenerate  electron  gas  or 
for  magnetic  fields  so  strong  that  only  a  few  Landau 
oscillator  levels  are  appreciably  occupied.   The  validity  of 
long  wavelength  expansions  is  discussed  for  the  various 
normal  modes,  particular  attention  being  given  to  the  low 
frequency  transverse' mode,  a  particular  case  of  which  is 
the  helicon  or  whistler.   It  is  also  shown  that  the  normal 
modes  with  appreciable  longitudinal  currents  are  correctly 
described  over  a  wide  range  of  wavelengths  by  the 
electrostatic  approximation,  in  which  only  Coulomb 
forces  between  electrons  are  retained.  (Author) 
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Iodides,  Vanadium  compounds.  Oxides,  Single  crystals. 
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The  pressure  dependence  of  the  electrical  conductivity  of 
Ag2HgI4  was  investigated.   The  resistance  of  V02  through 
the  semiconductor-to-metal  transition  was  measured  as  a 
function  of  hydrostatic  pressure.    The  transition  was  studied 
in  pure  and  partially  hydrated  single  crystals  of  V02  and 
in  powdered  V02.    Finally,  a  high  pressure  microwave  cavity 
for  use  in  magnetic  resonance  was  investigated.    A  sapphire 
cone  terminated  at  the  large  end  with  a  metallic  sample  served 
simultaneously  as  a  pressure  seal  and  the  resonant  structure 
for  a  1  cm  magnetic  resonance  spectrometer. 
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Structures),  Elasticity,  Deformation,  Polarization,  Light, 
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Two  basic  relations  regarding  induced  birefringence  of 
transparent  flat  plates  subject  to  two  dimensional  action  from 
stresses  is  given. 
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CONDITION  BY  THE  AXIAL  PATTERN  METHOD. 
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Trans,  of  Forschung  auf  dem  Gebiete  des  Ingenieurwesens 
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Descriptors:  (♦Stresses,  Optical  analysis),  (♦Photoelasticlty, 
Theory),  Shear  stresses.  Models  (Simulations),  Refractive 
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The  optical-stress  procedure  derived  here  allows:  (1)  A 
quantitative  assessment  of  the  planar  stress  condition  at  a 
point  in  the  model.   This  can  be  done  at  first  glance,  where- 
iq)on  the  points  and  areas  of  particular  Interest  are  selected 
with  little  effort;  e.g.,  the  sections  under  tensile  stress  in  a 
reinforced  concrete  structure.    (2)  An  accurate  point-by-point 
measurement  of  the  planar  stress  condition  according  to 
magnitude  and  direction  of  the  principal  normal  stresses  and 
the  maximum  shearing  stress.   The  method  is  based  solely 
on  the  gaging  of  isochromatic  fringe  patterns,  which  are 
obtained  by  means  of  simple  equipment.   The  strong  point  of 
the  new  method  of  analysis  is  that  it  is  especially  applicable 
to  those  places  in  the  model  which  exhibit  few  isochromatic 
fringes,  i.e.,  a  low  shearing  stress  gradient.   It  thus  provides 
an  excellent  complement  to  the  graphic  evaluation  methods 
which  become  inaccurate  here.    (Author) 
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A  theoretical  analysis  of  the  axisymmetric  plastic  deforma- 
tions and  stresses  in  a  circular  cylindrical  shell  internally 
stiffened  by  Inverted  channel  frames  under  kmlform  external 
pressure  loading  is  presented.   The  solution  is  based  on  the 
use  of  edge  coefficients  for  plate  smd  shell  elements  to  de- 
termine the  edge  forces  and  moments  arising  at  the  common 
jucture  of  these  elements.   Equations  are  glten  for  computing 
numerically  the  stresses  in  the  elements  of  the  composite 
structure  once  the  edge  forces  and  moments  are  determined. 
(Author) 
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The  purpose  of  this  paper  Is  to  review  the  ^Uaslc  principles 
underlying  the  theory  of  crystal  surfaces,  ^[ivtng  particular 
attention  to  the  phenomenological  thermidyiiam'c  point  of 
view.    The  basic  equation  for  the  equilibrium  of  crystal 
surfaces  is  discussed  from  a  general  viewpoint.   It  will  be 
emphasized  that  there  are  two  main  differences  with  respect 
to  the  situation  in  the  case  of  fluid  surfaces:   a)   The  suHace 
energy  Is  anisotropic  in  a  crystal  and  isotropic  in  a  fluid 
b)   In  crystals  the  existence  of  surface  stresses  and  connected 
volume  stress  must  be  taken  in  account.    Macroscopic 
equilibrium  will  be  considered.^  In  it  will  IM  discussed  the 
two  main  classical  problems,  faceting  and  equilibrium  shape 
of  small  crystals.    Microscopic  equilibrluHi  Is  also 
considered. 
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bivestigation  of  a  spark,  energized  by  a  vdltage  source 
capable  of  supplying  currents  of  several  hundred  amperes  for 
a  period  of  the  order  of  10  to  the  minus  8tJj  power  sec, 
showed  that  the  voltage  drop  on  the  spark  for  such  currents  is 
considerably  greater  than  the  potential  difference  in  a  normal 
arc.   By  the  end  of  the  voltage  dip,  the  diameter  of  the  channel, 
determined  by  the  Kerr  cell,  is  independent  of  the  current,  at 
least  in  first  approximation.    There  is  a  certain  critical 
current  density  in  the  spark  channel  for  tU  given  potential 
difference  between  the  electrodes.   The  qwantity  of  energy 
liberated  in  the  spark  gap  can  be  very  larjpe,  owing  to 
saturation.    A  discharge  in  metal-wire  vafior  is  akin  to  a 
discharge  with  high  current  density  in  the  last  stage  of  the 
Bpuk.   (Author) 


AD-602  137 
OTS  Price  $2.25 


Div.   25,  17 


Torino  Univ.  (Italy). 

ON  THE  INFLUENCE  OF  SMALL  AMOUNTS  OF 

IMPURITIES  ON  RECRYSTALLIZATION  AND  GRAIN 

GROWTH  OF  HIGH  PURITY  IRON.    NOTE  ni.    EFFECT  OF 

BORON  ON  RECRYSTALLIZATION  AND  EFFECT  OF 

IMPURITIES  ON  NORMAL  AND  ANOMALOUS  GRAIN  GROWTH. 

Final  technical  rept.  for  1  Oct  62-29  Feb  64, 

by  G.  Venturello,  F.  Bonaccorso.  G.  Delia  Gatta,  and  A. 

Luccl.    Mar  64.  97p 

Contract  DA91  591EUC2708 

Unclassified  report 

Descriptors:  (♦Iron.  Recrystallization).  (♦Recrystalllzation. 
Impurities).  (♦Boron.  Metallurgy).  Italy.  Heat  treaiaient, 
Purfication,  Grain  structures  (Metallurgy),  Crystal  lattice 
defects,  Silicon,  Aluminum  compounds.  Oxides,  Recovery, 
Chemical  precipitation,  Cold-working,  Phase  studies, 
Microstructure,  Deformation. 

Id  Part  I  the  results  obtained  led  to  conclude  that  boron  is 
Insoluble  in  very  pure  alpha  iron.   Research  on  the  problem 
of  the  conditions  of  boron  in  pure  Iron  both  by  making  a 
theoretical  verification  based  on  thermodynamic  considerations 
and  by  internal  friction  methods  was  extended.   The  first 
results  confirm  a  nearly  complete  interstitial  Insolubility  of 
boron  in  very  pure  iron.    In  a  series  of  iron  specimens  silicon 
contaminations  were  observed,  caused  by  the  impurities  of 
silica  still  present  in  the  purest  commercial  sintered  alumina 
refractories  used.   It  was  found  that  a  0.16  wt.  %  content  of 
silicon  delays  the  50%  recovery  and  recrystallization  tempera- 
ture by  HOC  and  40C  respectively.   The  Part  II  of  this  report 
concerns  the  effect  of  precipitated  impurities  and  of  medium 
and  low  amounts  of  strain  on  grain  growth.   Specimens  of 
high-purity  iron,  with  or  without  precipitated  oxides,  and  of 
normal  and  deoxidized  Armco  iron  were  used.   It  was  con- 
firmed that  the  presence  of  precipitates  stops  grain  growth  iq> 
to  a  hig^r  temperature,  above  which  grain  size  increases 
suddenly.   Mediimi  amounts  of  strain  (25-40%)  produce  an 
additional  driving  force  that  enhances  grain  growth.    In  the 
case  of  specimens  cold-worked  by  low  amounts  (3-6%)  grain 
growth  temperature  is  raised. 


AD-602  146 
OTS  Price  $1.60 


Div.  25,  4 


American  Meteorological  Society,  Boston,  Mass. 
IMPROVED  EXPRESSIONS  FOR  THE  MATRIX  ELEMENTS 
OF  OPERATORS  OF  SPIN-DEPENDENT  INTERACTIONS, 
by  A.  P.  Yutsls,  R.  S.,  Dagis,  Ya.  I.  Vizbaryate,  and  S.  A. 
Zhvironaite.  Sep  63.  20p  AmMetSoc  T-R-399 
Contract  AF19  604  6113 
TT  64  19342 

Unclassified  report 

Utochnenie  Vyrazhenil  dlya  Matrlchnykh  Elementov 
Operatorov  ^inovogo  Vzaimodeistviya.  trans,  of  Akademiya 
Nauk  Lltovskoi  SSR  Vilna  .   Trudy.  Ser  iya  B.  1961. 
no.  3(26)  p.  53-66. 

Descriptors:  (♦Atomic  spectroscopy.  Quantum  mechanics), 
(♦Atomic  orfoitals.  Tables),  Electrons,  Spin,  Energy,  Matrix 
algebra.  Integrals,  Operators  (Mathematics),  USSR. 

Inaccuracies  are  indicated  in  the  expressions  for  two- 
electron  matrix  elements  of  spin  interaction  in  previous  works. 
Definitions  of  radial  integrals  are  presented  which  express 
the  energy  of  these  interactions  between  the  electrons  in  an 
atom,  and  establish  their  characteristics.   Computations  were 
performed  for  a  more  precise  definition  of  previous  results. 
Tables  are  presented  which  can  be  employed  with  those  in  the 
previous  works  to  find  the  correct  ejqpressions  for  the  matrix 
elements  of  the  energy  of  spin  interactions  for  a  number  of 
confiigurations.  (Author) 
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OTS  Price  $0.50 


Div.  25.  4 


American  Meterorologlcal  Society,  Boston,  Mass. 

CONFIGUILJiTION  INTERACTION  IN  ATOMIC  SPECIES  OF 

BERYILLIUM  TYPE. 

by  A.  P.  Yutsis  and  V.  I.  KavetaWs.    Aug  63,  14p 

AmMetSoc  T-R-405 

Contract  AF19  604  6113 

TT  64  11819 

Unclassified  report 

Vzaimodeistvie  Konfig:uratsli  v  Atomakh  Tipa  Berillya, 
trans,  of  Zhumal  Eksperimental'noi  i  Teoreticiieskoi 
Flziki  (USSR)  1951,  v.  21.  no.  10.  p.  1139-1145. 

Descriptors:     (* Atomic  orbitals,  Wave  functions), 
(•Beryllium,  Atomic  orbitals),  (•Alicali  metals,  SUbility), 
Lithium,  Boron,  Carbon,  Nitrogen,  Oxygen,  Ions.  Atomic 
eneigy  levels.  Matrix  algebra,  USSR. 

A  calculation  was  made  of  Uie  effect  of  configuration  inter- 
action on  Uie  enei^  of  the  ground  configuration  of  the 
isoelectronic  series  Li(-).  Be.  B(+).  C(2+),  N(3+),  and 
0(4+)  and  the  calculated  energies  were  compared  experi- 
mental data.   The  stability  of  negative  ions  of  alkali  metals 
was  examined.  (Author) 


AD-602  150 
OTS  Price  $0.50 


Div.    25,  4 


Bausch  and  Lbmb,  Inc.,  Rochester,  N.  Y. 

STUDY  OF  NON-OXIDE  MATERULS  WITH  DEFECT 

STRUCTURES. 

Semi-annual  technical  rfipt.  for  period  ending  30  Apr  64, 

by  D.  A.  Buckner  and  N.  J.  Kreidl.    30  Apr  64,  9p 

Contract  Nonr3632  00,  Proj.  NR015  501  10  4  62,  ARPA 

Order  269 

Unclassified  report 

Descriptors:  ('Fluorides.  Crystals),  (*Crystal  lattice 
defects.  Fluorides),  Physical  properties.  Mechanical 
properties.  Optical  properties.  Electrical  properties, 
HIgh-tei:»nerature  research.  High-pressure  research.  Hot 
working. 

The  purpose  of  the  work  is  to  evaluate  known  and  prepare 
new  fluorides  expected  to  possess  controllable  gross  defects 
and  determine  their  physical  properties,  especially  a3  a 
function  of  the  amount  and  nature  of  the  defect  and  to  perform 
an  Intensive  study  of  the  mechanical,  optical  and  electrical 
properties  of  polycrystalline  aggregates  under  hirii  pressure 
and  temperature  conditions. 

AD-602  170  Dlv.  25.  2 

OTS  Price  $9.10 

Ludwig-MaximUians-Unlv..  Munich  (West  Germany) 

INVESTIGATION  OF  THE  INFRARED  EMISSION  SPECTRUM 

OF  THE  ATMOSPHERE  AND  EARTH. 

Final  rept., 

by  Hans-Jurgen  BoUe,  Gunter  Kuers,  Fritz  MoUer,  and 

Heinrich  Quenzel.  15  Mar  64,  105p 

Contract  AF61  052  488 

Unclassified  report 

Descriptors:  ('Spectra  (Infrared),  Measurement), 
Infrared  radiaUon,  Solar  radiation.  Water  vapor.  Absorption, 
Atmosphere,  Earth.  Radiometers,  Helicopters,  West 
Germany.. 

A  detailed  theory  and  esUmatton  of  errors  of  an  opUcal 
method  to  determine  the  total  water  vapor  content  of  the 
atmosphere  with  an  interference-filter  actinograph  is 
presented.   A  radiometer-instrumentation  to  determine  the 
haze  by  infrared  radiation  measurements  in  the  2-3.5 
micrometer-region  from  a  helicopter  is  described. ' 


AD-602  179  Dlv.  25,  9,  16 

OTS  Price  $1.60 

Ballistic  Research  Labs.,  Aberdeen  Proving  Ground,  Md. 

VISCO-PLASTIC  FLOW  AT  THE  IMPACT  OF  A 

CYLINDER  ON  A  PLATE. 

by  F.  A.  Bakhshiyan.  Mar  64.  14p 

TT  64  19346 

Unclassified  report 

Trans,  from    Prlkladnaya  Matematika  i  Mekhanika 
(USSR)  1948,  V.  12   no.  1,  p.  47-52  . 

tescrlptors:  (*Oyllndrical  bodies.  Impact  shock), 
(♦Viscoelas'.iclty,  Mathematical  analysts),  (•Creep.  Metal 
plates).  Deformation,  Shear  stresses.  Plasticity,  Equations. 
Motion,  Boundary  value  problems.  Numerical  analysis. 
Partial  differential  equations.  Integration,  Series.  Bessel 
functions.  Mechanics,  USS^. 


AD-602  184  Dlv.  25.  17 

OTS  Price  $0.50 

American  Meteorological  Society,  Boston.  Mass. 

THEORETICAL  BASIS  OF  THE  EMPIRICAL  COEFFICIENT 

IN  GRUNEISEN'S  FORMULA  FOR  CALCULATING  THE 

CHARACTERISTIC  TEMPERATURE. 

by  B.  N.  Oshcherin.  Sep  63.  Gp  AmMetSoc  T-R-411 

Contract  AF19  604  6113  * 

TT  64  11826 

Unclassified  report 

Teoreticheskoe  Obosnovanle  Emplricheskogo  Koeffltslenta 
V  Formule  Gryiinaisena  dlya  Rascheta  Kharakteristicheskikh 
Temperatur.  trans,  of  Poroshkovaya  Metallurgiya  (USSR) 
1962   v.  2    no.  6,  p.  12-13. 

Descriptors:  (*EquaUon8  of  state.  Theory),  (♦Metals, 
Temperature),  Resistance  (Electrical).  Numerical  analysis. 
Differential  equations.  Calculus  of  variations. 
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Carlyle  Barton  Lab.,  Johns  Hopkins  Univ..  Baltimore,  Md. 

MEASUREMENT  OF  RELAXATION-TIMES  OF 

PARAMAGNETIC  IONS  IN  CRYSTALS:    RUBY. 

Technical  rept.. 

by  G.  C.  Brown,  Jr.   Jun  64.  4^  AFlll 

Coi^ract  af33  657  11029,  Proj.  4036,  Task  403601 

Unclassified  report 

Descriptors:  ('Lasers,  Ruby),  ('Ruby,  Fluorescence). 
('Paramagnetic  resonance.  Relaxation  time).  Crystals, 
Aluminum  compounds.  Oxides,  Impurities,  Ions,  Chromium. 
Excitation,  Measurement,  Atomic  energy  levels.  Electron 
transitions.  Light  pulses.  Measuring  devices  (Electrical 
and  electronic).  Circuits. 

Experimental  methods  of  measuring  relaxation  times 
(radiative  and  non-radiative)  of  the  excited  states  of  para- 
magnetic ions  In  crystals  are  described.    In  particular, 
various  methods  of  excitation  and  detection  of  fluorescence 
radiation,  when  short  lifetimes  and/or  weak  fluorescence  arc 
Involved,  are  discussed  In  some  detail.    Explicit  solutions  of 
the  rate  equations  for  a  simple  3-level  system  are  obtained 
In  order  to  clarify  the  effects  of  the  shape  of  the  fluorescence 
excitation  pulse  on  the  fluorescence  radiation  which  Is 
observed.   The  fluorescence  lifetimes  of  the  R-llnes  of  ruby 
have  been  measured  at  77K  and  297K  over  a  wide  range  of 
Cr3+  concentrations  (0.004%  to  2.5%).   On  the  assumption 
that  the  variation  of  R-llne  lifetime  with  temperature  in 
standard  ruby  laser  rods  is  the  major  factor  which  decreases 
the  threshold  efficiency  for  laser  action  with  Increasing 
temperature,  these  results  would  Indicate  the  possibility 
of  quasi-continuous  laser  action  for  a  ruby  rod  with  a  Cr3+ 
concentration  of  the  order  of  0.002%.    (Author) 


AO-602  188  DiT.  25,  4,  8 

OTS  Price  $0.50 

American  Meteorological  Society,  Boston,  Mass. 

SEMICONDUCTOR  PROPERTIES  OF  ORGANIC  DYES. 

n.  TRYPAFLAVINE. 

by  A.  T.  Vartanyan.   Aug  63,  18p   AmMetS^  T-R-403 

Contract  AF19  604  6113 

TT  64  11828 

Ukiclassified  report 

Poluprovodnlkovye  Sroistva  Organlcheskikik  Krasltelei. 

n.   Tripaflavin.  trans,  of  Zhumal  Fizlches^al  iChimli  (USSI^ 

1950,  V.  24,  no.  11.  p.  1361-1370. 

Descriptors:     (*Semiconductors,  Organic  materials), 
(•Dyes.  Semiconductors),  (*Anthoxanthin  pigments. 
Photoconductivity),  Acrldines,  Chlorides,  Films. 
Photoelectric  effect.  Absorption  spectiuQi,  Oxygen. 
Photochemistry  Oxidation.  USSR. 

When  a  solid  film  of  trypafiavlne  Is  lUumiiitted  lor  vacuum, 
a  pbotocurrent  can  be  observed  which  Is  directly  proportional 
to  the  light  intensity  and  the  applied  field  strength.   The 
inertia  of  the  photocurrent  during  illumlnatton  and  after  the 
light  has  been  extinguished  is  of  the  order  of  one  minute.   For 
films  several  tens  of  microns  thick,  photoconductivity  can  be 
seat  throughout  the  absorption  band.   The  relative  photo- 
current  yield  becomes  maximum  at  500  millimicrons  and 
drops  to  zero  in  the  region  from  500-600  millimicrons.   The 
photocurrent  Increases  exponentially  with  Increasing  tempera- 
ture.  The  photoconductivity  of  the  film  is  greater  In  oxygen 
than  that  In  a  vacuum.   The  effect  of  oxygen  on  the  film  Is  a 
function  of  the  wavelength  of  the  exciting  light:   for  long  waves 
photosorption  predominates,  accompanied  by  an  increase  In 
the  photocurrent,  whUe  for  short  waves,  In  addition  to  photo- 
sorption, there  Is  a  photochemical  reaction  accompanied  by 
attenuation  of  the  photocurrent  and,  In  the  case  of  prolonged 
Illumination,  It  Is  accomplished  by  irreversible  photo-oxidation 
of  the  dye.  (Author) 


AD-602  191 
OTS  Price  $0.50 


Dlv.    25,  17 


American  Meteorological  Society,  Boston,  jMass. 

NEW  FORMULAS  FOR  CALCULATING  CEJBTAIN  PHYSICAL 

PROPERTIES  OF  SUBSTANCES.  | 

by  B.  N.  Oshcherin.   Sep  63.  18p  AmMetSob;  T-R-410 

Contract  AF19  604  6113  i 

TT  64  11832 

Unclassified  report 

Novye  Formuly  dlya  Rascheta  Nekotorykh  PlzlchesUkh 
Kharakteristlk  Veshchestv,  trans,  of  Poro»hkovaya 
Metallurgiya  (USSR)  1962  &.  f]  no.  6,  p.  3^11. 

Descriptors:  ('Physical  properties,  Met4lB),  ('Equations  of 
state.  Metals),  ('Metals.  Temperature),  Atomic  properties. 
Compressive  properties,  Sound.  Propagation,  Thermo- 
dynamics. Melting.  Boiling,  Complex  compounds,  Crystals. 
Numerical  analysis.  Differential  equations. 

Topics  discussed  are:   Basic  premises  an^  relationships; 
Compressibility:  Rate  of  propagation  of  longitudinal  sound 
<vaves;  The  microscopic  sense  of  Grunelsen's  law;  Correlation 
of  heat  capacity  with  constant  pressure  and  volume; 
Characteristic  frequencies,  temperatures,  and  energies; 
Meltli^  and  bollli«;  Application  of  the  formulas  to  complex 
s\  bstances;  and  Properties  of  hypothetical  crystals  of  certain 
simple  substances. 
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AD-602  208  Div.  25,  14 

OTS  Price  $0.50 

Uppsala  Univ.  (Sweden). 

EVOLUTION  OF  MOLECULAR  SYSTEMS  AND  THE 

SEPARATION  OF  ELECTRONIC  AND  NUCLEAR  MOTIONS. 

Scientific  rept.  no.  8 

by  David  Mlcha.  15  Mar  64,  16p 

Contract  AF61  052  701 

ARL64  134 

Unclassified  report 

Descriptors:  (•Molecular  structure.  Quantum  mechanics), 
(•Quantum  mechanics.  Molecular  structure).  Electrons, 
Nuclei,  Motion,  Perturl»tion  theory.  Numerical  analysis. 
Wave  functions,  Hamiltonian,  Electron  transitions. 

A  time-dependent  approach  to  the  study  of  molecular 
systems  is  used  to  analyze  the  Interaction  between  the 
electronic  and  nuclear  motions.   The  set  of  coupled  evolution 
equations  for  the  nuclei,  resulting  from  this  treatment.  Is 
solved  in  a  first  order  perturbation  approximation  to  obtain 
the  decoupling  of  electronic  and  nuclear  motions  and  to  give 
conditions  for  its  validity.   A  comparison  is  made  with  an 
adiabatic  approximation  treatment  of  the  evolution  equations 
and  with  the  Bom-Oppenheimer  approximation,  paying  atten- 
tion to  the  initial  suppositions  and  to  the  restrictions  in  the 
different  cases.  (Author) 


AD-602  209 
OTS  Price  $0.50 


Div.  25 


Naval  Underwater  Sound  Reference  Lab.,  Orlando.  Fla. 

EXPERIMENTAL  STUDY  OF  ACOUSTIC  DIFFRACTION 

GRATINGS, 

by  G.  A.  Sabln.  13  Jul  64,  8p 

USRL  RR7S 

Unclassified  report 

Descriptors:  ('Underwater  sound.  Scattering),  (•Diffrac- 
tion gratings.  Underwater  sound).  Underwater  sound 
equipment.  Wire,  Copper,  Sound  transmission.  Acoustics, 
Optics. 

Acoustic  diffraction  gratings  immersed  in  water  were 
studied  experimentally  at  megacycle  frequencies.   Directivity 
patterns  show  the  diffracted  beams  of  a  family  of  copper  wire 
gratings.   The  usual  diffraction  grating  formula  of  optics  pre- 
dicts accurately  the  diffraction  angles  for  the  diffracted  beams 
but  fails  to  predict  ttieir  intensity  levels.   It  is  concluded  ttiat 
tlie  sound  scattered  by  the  wires  contributes  significantly, 
constructively  or  destructively,  depending  on  phase  relations, 
to  the  sound  diffracted  by  the  slits.    (Author) 
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OTS  Price  $2.50 


Div.    25,  17 


Stanford  Electronics  Labs.,  Stanford  Univ.,  Calif. 
OPTICAL  SECOND-HARMONIC  GENERATION  IN  SEMI- 
CONDUCTOR ALLOYS. 
Interim  r^t.  for  Jan  62-Dec  63, 

by  R.  A.  Soref.    Dec  63,    102p   SEL  TR0556  8,  SEL-63-145 
Contract  AF33  657  11144;  Grant  NsG331.Proj.  4036, 
Task  403602 
AL  TDR64  78 

Unclassified  report 

Descriptors:  (*Semiconductors,  Optloal  properties). 
Absorption  spectrum.  Crystal  lattices.  Zinc  compounds. 
Sulfides.  Cadmium  compounds,  Selenldes,  Single  crystals. 
Gallium  compounds.  Light,  Electromagnetic  waves. 
Quantum  mechanics.  Photons,  Cadmium  alloys.  Lasers, 
Polarization,  Arsenides,  Propagation,  Wave  functions. 
Gallium  alloys.  Crystal  structure.  Mathematical  models, 
Tellurides,  Phosphides. 
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Optical  second-harmonic  generation  in  semiconductors  has 
been  studied  experimentally  and  theoretically  to  learn  how 
energy-band  stnicture  and  lattice  symmetry  influence  the 
efficiency  of  harmonic  conversion.    Using  a  pulsed  tid3+:  glass 
laser,  harmonic  generation  was  measured  as  a  function  of 
alloy  composition  in  wurtzite  ZnS-CdS  and  CdS-CdSe  mono- 
crystals  to  determine  the  effect  of  setting  tlie  energy  gap  at 
values  either  greater  or  less  than  tlie  harmonic  photon  energy. 
In  the  CdS-CdSe  series,  the  harmonic  radiation  was  readily 
observable  despite  the  strong  absorption  of  harmonic  light. 
The  influence  of  lattice  symmetry  was  studied  by  comparing 
harmonic  generation  In  zinc-blende  and  wurtzite  semiconduc- 
tors having  similar  energy  gaps,  namely  ZnSe,  ZnTe,  GaP, 
GaAs,  CdS,  CdSe,  cubic  ZnS.  and  hexagonal  ZUS.    It  was  found 
that  the  lattice  structure  had  less  effect  upon  the  magnitude  of 
tbese  susceptibility-tensor  components  than  the  band  structure. 
(Author) 
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Div.   25,  10 


Stanford  Research  Inst.,  Menlo,  Park,  Calif. 

THE  ROLE  OF  ALUMINUM  AND  ITS  OXIDES  AS 

SOURCES  OR  MODERATORS  OF  ELECTRONS  IN  SOLID 

PROPELLANT  ROCKET  EXHAUSTS. 

Quarterly  status  rept.  no.  7,  1  Jan-31  Mar  64, 

l^  G.  Neil  Spokes.    31  Mar  64,  74p 

Contract  AF04  694  128,  AF19  628  1651.  SRI  Pro].  PAU4134 

Unclassified  repor 

This  rept.  Includes:  Comments  on  Gas-Solid  Suspensions 
at  High  Temperatures,  by  E.  M.  Barston;  and  Ion  Sampling 
From  Chemical  Plasmas,  by  G.  N.  Spokes  and  B.  E.  Evans. 

Descriptors:  (*Plasma  physics.  Exhaust  gases),  (*Thermlonlc 
emission.  Plasma  physics).  Ions,  Electrons,  Density, 
Electric  fields.  Surfaces,  Plasma  sheath.  Gas  ionization. 
Nitrogen,  Ionic  current.  Gas  flow.  Photoelectric  effect. 
Aluminum  compounds.  Oxides,  Particles,  Flames,  Mass 
q>ectrum.  Solids.  Colloids,  High-temperature  research. 

Preliminary  machine  computations  of  electron  distributions 
about  a  thermlonlcally  emitting  particle  are  presented. 
Further  work  on  ion  sampling  from  chemical  plsismas  has 
shown  that  the  process  involves  competition  between  hydro- 
dynamic  flow  and  the  local  electric  fields  at  a  sampling 
aperture.    Further  results  are  presented  for  flames  and  for 
nitrogen  afterglows.   (Author) 


Oregon  State  Univ.,  Corvallls. 

Z  CENTER  ENERGY  LEVELS. 

Technical  rept.  no.  7, 

by  Wilbur  V.  Johnson  and  Allen  B.  Scott.    20  May  63,   8p 

Contract  Nonrl286  05,  Proj.  NR018  701 

AD  600  617 

Unclassified  report 

Rept.  on  a  Magnetic  Study  of  Color  Centers  in  Alkali 
Halides. 

Descriptors:  (*Crystal  lattice  defects.  Color  centers), 
(*Color  centers.  Atomic  energy  levels).  Alkali  metal 
compounds,  Halides,  Sodium  compounds.  Potassium  com- 
pounds. Chlorides,  Impurities,  Ions,  Alkaline  earth  metals. 
Calcium,  Strontium,  Models  (Simulations),  Absorption 
spectrum.  Wave  functions. 

Calculation  was  made  of  the  electronic  energy  levels  of 
the  Z  band  model  which  assumes  an  unassociated  alkaline 
earth  cation  with  one  trapped  electron.    The  computations 
were  carried  out  for  Ca(24^)  and  Sr(2+),  both  in  NaCl  and 
KCI.   The  results  predict  an  absorption  well  outside  the 
Ttsifale  range. 


AD-602  236 
OTS  Price  $0.50 


Div.   25.  8 


Courant  Inst,  of  Mathematical  Sciences,  New  York  Univ.,  N.  Y. 

A  PLANE  WAVE  EXPANSION  THEOREM  FOR  CYLINDRI- 

CALLY  RADL^TED  FIELDS. 

Research  rept., 

by  S.  N.  Karp  and  N.  R.  Zitron.   May  64,    20p 

Contract  AF19  628  3868,  Proj.  5635,  Task  563503 

AFCRL  64  426 

Unclassified  report 

Descriptors:  ('Electromagnetic  waves.  Scattering), 
Electromagnetic  fields.  Cylindrical  bodies,*  Integration, 
Series. 

An  asymptotic  expansion  for  two-dimensional  outwardly 
radiating  fields  is  developed  from  an  integral  representation 
of  these  fields  by  means  of  a  saddle  point  integration.   The 
e]q>ansion  is  given  in  terms  of  inverse  powers  of  the  dis- 
tance from  a  point  in  a  fixed  region  A  to  a  point  in  a  circular 
neighborhood  at  a  large  distance  from  A.   The  coefficients 
are  expressed  In  terms  of  plane  waves  and  linear  combina- 
tions of  derivatives  of  plane  waves  with  respect  to  angle  of 
incidence.    The  theorem  may  be  employed  in  scattering 
problems  in  reducing  scattering  of  arbitary  two-dimensional 
fields  by  arbitrary  cylinders  to  scattering  of  plane  waves  by 
the  arbitrary  cylinders.    (Author) 


AD-602  219 
OTS  Price  $1.10 


DlT.   25 


Maryland  Univ.,  College  Park. 

EXPERIMENTAL  PROGRAM  [aND]  THEORETICAL 

PROGRAM. 

Status  rept.  for  1  Mar-30  May  64. 

by  Hans  R.  Griem.    30  May  64,  8p 

Contract  Nonr595  10 

Unclassified  report 

Descriptors:  (*Atomic  spectroscopy.  Line  spectnim), 
(♦Plasma  medium.  Ultraviolet  radiation),  (*Shock  waves, 
Magnet6hydrodynamic8),  Plasma  physics.  Atomic  orbitals, 
Photons,  Detectors,  Magnetic  fields.  Field  theory. 

Topics  include:   measurement  of  Stark  broadening  of  lines 
from  light  elements;  measurement  of  the  UV  radiation  from 
shock-heated  plasmas;  and  colllsionless  plasma  shock  wave 
experiment. 
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AD-602  243  Div.  25.  17 

OTS  Price  $1.25 

Naval  Research  Lab.,  Washington,  D.  C. 

HIGH  TEMPERATURE  PROPERTIES  OF  SODIUM  AND 

POTASSIUM. 

Progress  rept.  no.  12,  1  Jul-30  Sep  63, 

by  C.  T.  Ewing,  J.  P.  Stone,  J.  R.  Spann,  E.  W.  Stelnkuller, 

and  D.  D.  Williams.   9  Jun  64,  5(^ 

Contract  NASA  C  76320 

NRL  6094 

Unclassffied  report 

Descriptors:   (*Sodium,  Thermodynamics),  ('Potassium, 
Thermodynamics),  (•Thermodynamics,  Alkali  metals). 
High-temperature  research.  Vapors,  Vapor  pressure. 
Volume,  Temperature.  Enthalpy,  Entrophy,  Equations  of 
state.  Molecular  properties.  Specific  heat.  Density,  Experi- 
mental data.  Liquid  metals.  Tables. 


An  experimental  program  is  in  progress  to  njeasurc 
various  thermophysical  properties  of  sodium,  potassium, 
cesium,  and  Uieir  vapors.    A  con^lete  reporting  of  the 
preliminary  experimental  results  for  potassium  (saturation 
and  superheat  properties  of  the  vapor,  density  and  specific 
beat  of  the  liquid)  is  presented  together  with  $  thermodynamic 
treatment  of  the  data.   Two  equations  of  statei  sre  advanced, 
and  additional  saturation  and  superheat  prc^wrties  of  the 
vapor  are  derived  from  these  equations.    Engineering  proper- 
ties (enthalpy,  entropy,  specific  volume,  and  6t>ecific  heat) 
and  compositional  information  (weight  fraction  of  dimer, 
weight  fracUon  of  trimer,  and  average  molecular  weight)  are 
tabulated  for  some  800  selected  vapor  states  in  the  temper- 
ature range  from  1400  to  2525F  and  in  the  pressure  range 
from  0.2  to  28  atm.  (Author) 


AD-602  247  Div.    25,  8 

OTS  Price  $0.50 


Rome  Air  Development  Center,  Griffiss  AFBJ,  N.  Y 


ULTRASONIC  CONVECTION  COOLING, 
by  John  E.  McCormick  and  Thomas  W.  Walsl 
Proj.  5519,  Task  551904 
RADC  TDR64  179 


May  64.  18p 


Ified  report 


Descriptors:  ('Coolants,  Ultrasonic  radiatib»i),  ('Ultrasonic 
radiation.  Cooling),  ('Electronic  equipment^,  Electron  tubes. 
Heat  transfer,  VibraUon,  Frequency. 

The  report  discusses  an  investigation  of  ultr  ^nlc  cooling 
techniques.   Natural  and  forced  convective  ci>Oling  parameters 
were  measured,  with  and  without  the  application  of 
ultrasonic  agitation.    It  was  experimentally  determined  that 
application  of  the  technique  resulted  In  as  much  as  a  three- 
fold improvement  in  heat  transfer.   Compariaons  of  the  ef- 
fectiveness of  the  various  modes  of  agitation  were  drawn. 
The  heat  transferred  increases  with  increase  in  vibrational 
frequency.   Conclusions  concerning  the  potential  worth  of  the 
tecbolque,  as  applied  to  electronic  equipment,  are  included 
in  the  report.   One  possiUe  application  is  ini  the  area  of  high 
power  tubes,  where  a  possible  increase  in  lifetime,  or 
increased  power  output,  may  be  obtained,    (jflitbor) 


AD-602  252 
OTS  Price  $1.10 


Div.  as 


Kansas  Univ.,  Lawrence. 

STATUS  REPORT.    SPIN  LATTICE  RELAXATION, 

NUCLEAR  ORIENTATION.  AND  MICROWAl]^  RESONANCE 

AND  RELAXATION!. 

RepU  for  1  Mar-31  May  64, 

by  R.  C.  Sapp  and  J.  W.  Culvahouse.    3  Jun  ^, 

Contract  Nonr2775  00,  Proj.  NR018  202 


'  Jnclasslfied  report 


3p 


PHYSICS  -  Division  25 


Descriptors:   ('Nuclear  spins.  Relaxation  time), 
('Crystal  lattices.  Polarization),  ('Microwave  spectres 
spectroscopy.  Resonance),  Single  crystals.  Impurities. 
Neodynmium.  Co^lt,  Cerium,  Iron.  Superconductivity. 


AD-602  275 
OTS  Price  $2.25 


Div.  25,  8 


Inland  Testing  Labs.,  Dayton,  Ohio. 
QUARTZ  CRYSTAL  RELIABILITY  STUDIES. 
Rept.  no.  4  (Final),  5  Apr  62-30  May  64. 
by  Carleton  E,  Jones.   30  May  64,  lOOp 
Contract  DA36  039sc89199 

Unclassified  report 

Descriptors:   (*Quartz,  Failure  (Mechanics)), 
('Crystal  oscillators.  Reliability  (Electronics),  Crystals, 
Storage,  Life  expectancy.  Frequency  shift.  Crystal  holders. 
Tests,  Aging  (Materials),  Resistance  (Electrical),  Shock 
(Mechanics),  Vibration,  Degradation. 

Reliability  study  and  development  of  reliability  test  methods 
and  failure  criteria  for  quartz  crystals  are  reported.    In- 
cludes complete  data  on  5000  hour  operational  test  of  600 
crystal  units.  (Author) 


AD-602  281  Div. 

OTS  Price  $3.00 


25 


High  Velocity  Lab.,  Univ.  of  Utah,  Salt  Lake  City. 
ENERGY  PARTITIONING  IN  HIGH- VELOCITY-IMPACT 
CRATERING  IN  LEAD,  PART  I.    INTERNAL  ENERGY  AND 
DEFORMATION  IN  ROD-TO-ROD  IMPACT.  PART  H. 
RESPONSE  OF  A  THERMOCOUPLE  JUNCTION  TO  SHOCK 
WAVES  IN  COPPER.  PART  131. 
Final  rept.. 

by  Gerry  H.  Turner,  E.  Paul  Palpier,  David  W.  Pratt, 
and  Harlan  W.  Christmas.   May  64.  176p   UU  10 
Contract  AF04  694  259 

Unclassified  report 

Descriptors:  (*Cratering,  Energy),  (Impact  shock. 
Energy),  ('Shock  waves,  Cratering),  Targets,  Lead. 
Heating,  Particles,  Scattering,  Recrystallization,  Grain 
structures  (Metallurgy),  Deformation,  Projectiles,  Rods, 
Steel,  Copper.  Thermocouples. 
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Division  26  -  PRODUCTION  AND  MANAGEMENT 


26.    PRODUCTION  AND 
MANAGEMENT 


AD-:601  765 
OTS  Price  $1.50 


DiT.    26 


AD-601  722 
OTS  Price  $6.60 


Div.  26,  17 


Western  Gear  Corp.,  Lynwood.  Calif. 

HIGH  ENERGY  RATE  FORGING  OI^  COMMERCIALLY 

PURE  TUNGSTEN  AND  TZM  MOLYBDENUM  ALLOY. 

Final  technical  progress  rept..  Phase  3,  Oct  62-May  63 

Apr  64,  64p   WGC  6404  224 

Contract  AF33  600  42523,  Pro].  7  866 

AMC  TR7  866  6 

Unclassified  report 

Descriptors:     (*Forging,  Heat-resistant  metals  and  alloys), 
(♦Tungsten,  Forging),  (*Molybdenum  alloys,  Forging),  Powder 
alloys.  Castings,  Rocket  motor  nozzles.  Nozzle  inserts. 
Titanium  alloys.  Zirconium  alloys,  Microstructure,  Dies, 
Metallography,  Failure  (Mechanics),  Grain  structure  (Metal- 
lurgy), Tensile  properties,  %ear  stresses.  Compressive 
properties. 

A  manufacturing  methods  study  was  conducted  to  deternune 
the  possibility  of  forging  unwrought  tungsten  and  molybdenum 
alloy  by  the  high  energy  rate  forging  (HERF)  method.    Suc- 
cessful HERF  of  unwrought  refractory  materials  was  found 
to  be  highly  dependent  upon  the  forging  configuration  and  die 
design.   Good  forgings  are  possible  when  working  stresses  in 
the  forged  parts  are  compressive  in  nature.   Tensile  and  shear 
stresses  during  forging  generally  result  in  fracturing  of  the 
Ullet  if  the  refractory  metals  have  received  little  or  no  plastic 
working  prior  to  forging.    Data  for  forging  conditions  and 
results  of  metallurgical  examinations  are  presented.  (Author) 


AD-601  760 
OTS  Price  S0.50 


Div.    26 


Foreign  Tech.  Div.,  Air  Force  Systems  Command. 

Wright- Patterson  AFB,  Ohio 

APPROXIMATE  ESTIMATION  OF  THE  FORMING  ENERGY 

OF  THIN-WALLED  COMPONENTS, 

by  M.  A,  Anuchin  and  L.  P.  Orlenko.    12  May  64.  16p 

FTD  TT64  249;  TT  64  11799 

Unclassified  report 

Unedited  rough  draft  trans,  of  Izvestiya  Vysshikh 
Uchebnykh  Zavedenii.    Mashinostroenie  (USSR)  1962, 
no.  1  J.  p.  158-167. 

Descriptors:  ('Material  forming.  Numerical  analysis), 
(•Explosive  forming.  Material  forming),  (*Hydroforming 
(Mechanical),  Material  forming),  USSR,  Energy,  Stresses, 
Mechanical  properties.  Deformation,  Energy  numagement. 
Production.  Steel,  Stainless  steel. 

This  article  contains  an  approximate  method  for  calculat- 
ing the  explosive  forming  energy  of  thin-walled, 
axisymmetric  components.    The  calculations  made  by  the 
proposed  method  were  verified  experimentally  on  a  special 
apparatus  for  hydraulic  stamping.    The  forming  energy  for 
a  component  is  the  sum  '.f  the  energies,  including  deformation 
energy  from  tension-compression  stress,  bending  energy, 
and  friction.    The  bending  energy  for  thin-walled  components 
is  small,  so  that  it  is  possible  to  omit  it  from  the  total  sum. 
It  is  difficult  to  estimate  friction  by  theoretical  means,  be- 
cause of  the  difficulty  of  determining  the  magnitudes  of  the 
compressive  stress  and  the  pressure  on  the  stretched  edge 
of  the  mold.    In  ordinary  stamping  on  presses  these 
ener^jies  are  about  20%  of  the  total  energy.    Experimental 
results  show  that  the  bending  and  friction  energies  which  were 
disregarded  in  hydraulic  forming  also  are  about  20%  of  the 
total  deformation  energy,  i.e.,  in  slow  speed  stamping, 
the  bendin.  and  friction  loads  may  be  taken  into  account. 


Laboratories  for  Research  and  Development,  Franklin  Inst.. 

Philadelphia,  Pa. 

AN  OUTLINE  OF  A  METHOD  FOR  THE  INVESTIGATION  OF 

THE  STABIUTY  OF  GAS-LUBRICATED  TILTING-PAD 

JOURNAL  BEARINGS. 

Interim  rept. 

by  E.  J.  Gunter,  Jr.  and  V.  Castelli.   Apr  64,  53p 

I-A2049  21 

Contract  Nonr2342  00,  Task  NR062  316 

Unclassified  report 

Descriptors:   (♦Journal  bearing.  Stability),  Lubricatton, 
Gas  bearings.  Films.  Thickness,  Mechanics,  PerturbaUon 
theory.  Geometry,  Partial  differential  equations. 

Tllting-pad  Journal  bearings  are  extremely  stable  under 
ordinary  conditions,  but  under  certain  extreme  conditions  they 
may  develop  some  form  of  self-induced  instability.   This  re- 
port outlines  a  method  for  the  analysis  of  the  stability  of  this 
type  of  bearing  based  on  the  small  perturbation  technique. 
Discussed  in  detail  are  the  choice  of  coordinates,  the  geometry 
of  the  bearing,  and  the  kinematics  of  the  bearing.    (Author) 


AD-601  784 
OTS  Price  $4.00 


Div.    26.  7,  14;  17 


American  Power  Jet  Co.,  Ridgefield,  N.  J. 

REUABIUTY  PREDICTION  FOR  MECHANICAL  AND 

ELECTROMECHANICAL  PARTS. 

Final  rept.. 

by  George  Chernowitz,  Samuel  J.  Bailey,  Angelo  W. 

Castellon,  and  Gerald  L.  Geltman.    May  64.    297p 

APJ  360  1 

Contract  AF30  602  2991,  ProJ.  5519,  Task  551902 

RADC  TDR64  50 

Unclassified  report 

Descriptors:   (♦Bearings,  Failure  (Mechanics)),  (♦Gears. 
Failure  (Mechanics)),  (♦Electrical  equipment.  Failure 
(Mechanics)),  (♦Air  Force  equipment.  Reliability), 
Brushes,  Materials,  Fracture  (Mechanics),  Alloys, 
Production,  Mathematical  prediction.  Stresses,  Creep. 
Rupture,  Wear  resistance.  Toughness,  Fatigue 
(Mechanics).  Thermal  stresses.  Surface  properties. 
Corrosion. 

The  reliabiUty  of  selected  parts  is  Investigated  from  the 
viewpoint  of  materials  behavior  throughout  parts-materials 
history,  including  process,  fabrication,  test,  handling,  and 
early  operation.   The  parts  studied  are:  Mechanical  (bearings 
and  gears).  Electromechanical  (brushes  and  contacts). 
Failure  mechanisms  were  examined  on  the  basis  of  a 
SCWIFT  taxonomy:  S  -  Stress-Creep  Riq)ture;  C  -  Corrosion; 
W  -  Wear;  I  -  Impact;  F  -  Fatigue;  T  -  Thermal.   Dominant 
among  the  mechanisms  of  failure  were  wear  and  fatigue 
phenomena.   A  multistage  process  was  developed  for 
organizing  analytical  and  empirical  investigation  of  part 
failure  causes  in  a  broader  sense,  based  on  materials 
influences  which  may  be  statistically  related  to  part  survival. 
The  definition  of  a  retrospective  part  survival  function  was 
proposed.    Data  and  relationships  covering  flaw  propagation 
fracture,  corrosion,  surface  fatigue,  and  the  influence  of 
materials  and  manufacture  was  given  for  the  parts  studied. 
(Author) 


AD-601  913  Div.    26,  18,  30 

OTS  Price  $0.75 

American  Inst,  for  Research,  Washington  D  C 

THE  MOON  PROJECTION  HANDBOOK  '     ' 

Jun  64,  2^p   AIR  C3  6  64RP 
Contract  Nonr2872  00 


118 


Unclassified  report 


EDUCTION  AND  MANAGEMENT  -  Division  26 


Descriptors:    (♦Personnel  management,  MilUary  personnel), 
(♦Military  personnel.  Management  control  systems),  Oper- 
ations research.  Management  planning,  Inventory,  Wages, 
Simulation,  Computers,  Data  processing  systems. 
Recruiting,  Weapon  systems,  )dUltsi7  training.  Decision 
msklng. 

MOON  (Meeting  Our  Operational  Needs)  Is  a  product  of  oper- 
ations research  conducted  for  the  Personnel  Systems  Research 
Branch,  Personnel  Research  Division,  by  the  American  Insti- 
tute for  Research.    It  is  a  management  tool,  designed  to  aid 
decision-making  in  the  area  of  personnel  plans  and  policies, 
by  providing  projections  of  the  enlisted  personnel  Inventory 
under  specified  conditions.   This  handbook  has  been  prepared 
to  introduce  MOON  to  its  prospective  users  In  the  Bureau  of 
Naval  Personnel — to  describe  tt>e  types  of  management 
problems  to  which  it  applies,  tiie  kinds  of  Bt«»dard  reports 
wtiich  can  be  furnished,  and  the  method  for  i|>|ddnc  projection 
requests.  (Author) 


AD-601  967 
OTS  Price  $4.00 


Div.   26,  8,  26 


Texas  Instruments,  Inc.,  Dallas. 

QUALITY  CONTROL  MANUAL  INSPECTIO^i  PROCEDURES 

FOR  GERMANIUM  PNP  EPITAXIAL  DEVICE  TYPE  2N964. 

Item  2 

16  Aug  63,  rev.,    276p   MPQRA-IOOA 

Contract  DA36  039SC86730 

UielasBlfied  report 

Descriptors:  (♦Semiconductor  devices,  QuiQlty  contnd), 
(•Germanium,  Quality  control),  (♦Quality  control,  InstrucUon 
taanuals),  Test  methods,  Test  eqtdpment.  Packaging. 
Semiconductor  devices.  Epitaxial  growth.  Reliability 
(Electronics),  Standards,  ^leclficattons. 


AD-601  958  DiT.   26,  8,  25 

OTS  Price  $4.00 


PROCEDURES 
DEVICE  TYPE 


Texas  Instruments,  Inc.,-  Dallas. 

QUALITY  CONTROL  MANUAL  INSPECTIOil 

FOR  SILICON  NPN  PLANAR  EPITAXL\L 

2N744. 

Bam  3 

16  Aug  63.  rev.,    279p   MPQRA  lOlA 

Contract  DA36  039SC86730 

Ubclasslfled  report 

Deacr^tors:  (♦Semiconductor  devices,  Quality  control). 
(♦Silicon,  Quality  control),  (♦Quality  control.  Instruction 
manuals),  Test  methods.  Test  equipment.  Packaging, 
Semiconductors,  Epitaxial  growth,  ReliaU^i^  (Electronics), 
Standards,  Specifications. 


AD-602  051 
OTS  Price  $6.60 


DlT.    26,  17 


Georgia  Inst,  of  Tech.,  Atlanta.    Engineering 

Experiment  Station. 

TENSILE  STRENGTHS  OF  STEEL  CONNEOTIONS  HAVING 

TRANSVERSE  AND  LONGITUDINAL  FILLEJT  WELDS. 

Final  rept.  for  1  Jul  61-30  Jun  62,  I 

by  Olln  S.  Lord  and  F.  W.  Schutz,  Jr.   22  jJa  63.   61p 

Cootract  NBy37614,  Pro].  A566  j 

Unclassified  report 

Descriptors:   (♦Steel,  Welds),  (♦Welds.  St44l).  Welding 
rods.  Metal  plates.  Tensile  properties,  Teiat  methods, 
Tests,  Failure  (Mechanics),  Experimental  data. 

The  test  data  from  a  series  of  tests  on  steel  connections 
having  transverse  and  longitudinal  fillet  welds  is  reported 
in  this  paper.   Testing  techniques,  procedures  and  test  data 
are  all  that  will  be  included  in  this  report.    (Author) 


AD-602  054 
OTS  Price  $2.75 


Div.    26,  8 


HamUton  Standard  Div.,  United  Aircraft  Corp., 

Windsor  Locks.  Conn. 

ELECTRON  BEAM  TECHNIQUES  FOR  FABRICATION  AND 

ASSEMBLY  OF  PARTS  FOR  ELECTRON  TUBES. 

Final  rept.,  Phase  1.  1  Jul  63-29  Feb  64 

by  J.  F.  Dudenhoefer.    29  Feb  64,    143p   EBIU36 

Contract  DA36  039AMC03626E 

Unclassified  report 

Descriptors:   (♦Machining,  Electron  beams),  (♦Welding. 
Electron  beams),  (♦Electron  beams.  Manufacturing  methods), 
Electron  tulies.  Electron  tube  parts.  Joints,  Configuration, 
Tests,  Mechanical  properties.  Impact  shock.  Visual  inspec- 
tion. Vibration,  Photographs,  E;q)erimental  data. 

The  objective  of  this  Production  Engineering  Measure  is  to 
evaluate  the  feasibility  of  production  electron  beam  welding  and 
machining  of  typical  electron  tube  materials.    The  fundamentals 
of  the  electron  beam  process,  including  its  advantages  over 
more  conventional  techniques,  are  briefly  discussed.    Materials 
procured  for  evaluation  are  listed.   The  configurations  welded 
and  evaluated  are  tabulated  along  with  the  evaluation  pro- 
cedures and  results.    A  discussion  of  test  results  is 
presented. 


AD-602  277 
OTS  Price  $2.25 


Div.   26,  14,  30 


Douglas  Aircraft  Co.,  Inc.,  Santa  Monica,  Calif. 

ULTRASONIC  TECHNIQUES  AND  STANDARDS  FOR 

TESTING  FILAMENT -WOUND  STRUCTURES. 

Rept.  for  1  May  63-27  Mar  o4. 

tqr  C.  J.  Adams,  N.H.  Radtke,  and  J.  D.  Klein,  may  64, 

lOOp 

Contract  A^33  657  10995,  PioJ.  7381,  Task  738102 

ML  TDR64  117 

Unclassified  report 

Descriptors:  (•Filament  wound  construction,  Non- 
destructive testing),  (♦Ultrasonic  radiation.  Test  methods). 
Standards,  Glass  textiles.  Composite  materials,  Structural 
parts.  Reinforcing  materials.  Echo  ranging.  Pressure  ves- 
sels. Tests. 

Optimum  techniques  and  standards  were  developed  for 
ultrasonic  testing  of  filament -wound  reinforced  resin-glass 
structures.    Filament-wound  reference  test  blocks,  0.1  in. 
to  2.0  in,  thick  (in  1/4  in.  increments),  were  fabricated. 
Blocks  were  prepared  of  optimum  quality  and  with  simulated 
defects.   One  set  <rf  optimum  blocks  was  adhesively  bonded 
to  rubber  liners  that  were  0.080  in.  to  3.0  in.  thick.    Ultra- 
sonic tests  were  performed  to  measure  acoustic  properties 
and  to  establish  optimum  test  conditions  to  detect  such 
defects  as  delamlnations,  unbond,  porosity,  and  resin  cfmtent. 
Ultrasonic  tests  were  performed  by  immersed  through- 
transmission  methods  and  by  both  inmiersed  and  contact 
pulse-echo  methods.   It  was  found  that  the  optimum  method  of 
defect  detection  was  through-transmission  testing  with 
facsimil?  r^ordlng.   A  combination  of  through-transmission 
methods  smd  pulse -echo  methods  was  used  in  evaluating 
defects  detected  by  through-transmission  testii^.    Pressure 
vessels  obtained  from  several  manufacturers  of  filament- 
wound  structures  were  ultrasonically  tested  by  techniques  and 
standards  developed  in  this  program.   Discontinuities  in 
these  chamlx^rs  were  reliably  detected.  (Author) 
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Division  26  -  PRODUCTION  AND  MANAGEMENT 


AD-602  279 
OTS  Price  $1.5« 


Div.  26,  14,  31 


Aerojet-General  Corp.,  Azusa,  Calif. 
DETERMINATION  OF  EFFECTS  OF  MATERIALS  AND 
PROCESS  VARIABLES  ON  FILAMENT-WOUND  STRUCTURES, 
(^arterly  progress  rept.  for  15  Feb- 15  May  64, 
by  B.  E.  Chester.   Jul  64,  52p   AGC  0827  02  2 
Contract  N140  131  75687B  X,  Projs.  6438,  SF  012  01  03, 
Task  217 

Unclassified  report 

Descriptors:   (*Filament  wound  construction.  Composite 
materials),  (»Composite  materials,  Filament  wound  con- 
struction). Glass  textiles,  Reinforcing  materials,  Non- 
destrucUve  testing.  Loading  (Mechanics),  Ultrasonic  radla- 
Uon,  HydrostaOcs,  Test  methods.  Submarine  hulls,  Materi- 
als, Production. 

Progress  of  program  during  the  quarter,  with  emphasis  on 
test  specimen  refinement,  is  described.   Test  results  and 
fabrication  procedures  are  discussed  and  si^ported  with 
illustrations.    Fabrication  and  test  methods  are  appended  to 
the  report.    Projected  work  and  ^program  schedule  are 
included.  (Author) 


AD-602  301  Div.  26,  18,  30 

OTS  Price  $14.50 

Air  Force  Systems  Command,  Washington,  D.  C 

«^A^,^P^-    VOLUME  V.    PERT  IMPLEMENTATION 
MANUAL. 

Final  rept. 

Apr  64,  21Sp 

Unclassified  report 

Descriptors:  (*Management  engineering.  Handbooks). 
(•Air  force  operations.  Operations  research).  Scheduling 
Management  planning.  Management  control  systems.  Costs. 
Systems  engineering.  Logistics. 

Ch^er  headings  are:  (1)  Implementation  plan,  (2)  Work 
ta-eakdown  structure,  (3)  Network  development,  (4)  Scheduling. 
(5)  Data  flow.  (6)  Reports  and  analysis,  (7)  Evaluation  of 
contractor's  PERT  implementation. 


ao 


27.    PROPULSION  SYSTEMS 


AD-601  715  Div.    27,  1 

OTS  Price  $3.50 

Hlller  Aircraft  Corp.,  Palo  Alto,  Calif. 

PULSE  REACTOR  UFT-PROPULSION  SYSTfpi 

DEVELOPMENT  PROGRAM. 

Final  rept. 

by  R.  M.  Lockwood.    Mar  63,  230p  ARD-308 

Contract  NOw61  0226c 


PROPULSION  SYSTEMS  -  Division  27 


Descriptors:  (*Rocket  motor  nozzles.  Nozzle  inserts). 
(♦Nozzle  inserts.  Tungsten),  (*Tungsten,  Nozzle  inserts). 
Rocket  motor8(Solid  propellant),  Captive  tests.  Tungsten 
alloys.  Molybdenum  alloys.  Material  forming.  Design. 

The  design  and  assembly  of  nozzles  to  be  utilized  in 
testing  the  first  two  W-2%Mo  solid  rocket  nozzle  inserts  was 
completed.    The  nozzles  will  be  flred  on  the  Rocket  Propul- 
sion Laboratory  solid  rocket  motor  simulator.   The  inserts 
were  closed  die  forged  from  stock  that  was  vacuum  centri- 
fugal cast  and  extruded.    (Author) 


ijfnclassified  report 

Descriptors:  (•Propulsion,  Vertical  take-of!  planes). 
(•Pulsejet  engines.  Vertical  take-off  planes).  Aircraft, 
Lift,  Combustion  chambers,  Thrust  augmentor  nozzles. 
Fuel  Injectors,  Control  systems.  Ground  effect.  Materials, 
Tou^mess,  Design,  Performance  (Engineering),  Captive 
tests,  Graphics,  MeohanicHl  drawings.  Photographs. 

The  Pulse  Reactor  Engine  Program  is  aimed  'taX  developing 
efficient,  high  performance  Uft-propulslon  systems  that  have 
no  moving  parts.   The  Pulse  Reactor  engine  is  unique  in  that 
it  rejects  foreign  particles  that  are  denser  than  air;  therefore. 
It  can  operate  in  the  interface  between  ground  and  air  that 
Is  denied  to  other  aircraft  lift-propulsion  systems.   In 
particular,  development  has  been  concerned  with  the 
performance  effects  of  (1)  engine  size,  (2)  new  shapes, 
(3)  forward  fUght  and  vertical  flight  performance,  (4)  engine 
controls  and  accessories,  (5)  pulse  reactor  materials, 
ooDStruction  techniques  ana  engine  durability. 


AD-601  837 
OTS  Price  $0.75 


Dtv.    27 


Air  Force  Aero  Propulsion  Lab.,  Research  abd  Technology 

Div.,  Wright-Patterson  AFB,  Ohio. 

ARC-OVER  AND  RAPID  PUMPDOWN  TESTSJON  THE 

CESIUM  CONTACT  IONIZATION  ENGINE  Fl|<GHT  TEST 

PAYLOAD. 

Rept.  for  4-15  May  63. 

by  Edward  T.  Mahefkey  and  Robert  H.  Johnsdii.    May  64, 

30p 

ASD   TDR63  867 

Unclassified  report 

Descriptors:    (•Space  propulsion.  Reliability,  (*Ion 
engines.  Tests),  Plasma  Jets.  Cesium,  Electric  arcs. 
Failure  (Mechanics),  Flight  tests.  Simulatl(^,  Checkout  pro- 
cedures. Test  equipment,  CalibriJon,  Magnetic  fields. 
Vacuum  systems.  Pay  load.  ^|  \ 

Flight  profile  simulation  tests  of  a  cesium  ioii  engine  flight 
test  payload  were  conducted  to  investigate  possible  causes 
of  the  failure  Incurred  in  the  first  in-space  fWght  test  of  the 
cesium  Ion  engine.   The  engine  package,  composed  of  the 
engine  and  power  conditioning  equipment,  was  subjected  to  a 
series  of  flight  pressure  profile  tests  to  determine  the 
behavior  of  the  package  during  launch.   Stead^  state  arc-over 
pressure  tests  were  also  made  to  ascertain  the  pressure 
at  which  high  voltage  gaseous  breakdown  would  occur.    The 
results  of  these  tests  proved  that  the  engine  package  is  a 
negligible  outgasslng  source.    The  pressure  $t  which  steady 
state  arc-over  was  experienced  was  shown  toj  be  relatively 
high,  proving  that  any  arc-over  experienced  Ih  the  flight  test 
was  not  Initiate  1  oi    nitgassing  in  the  engine  package.    (Author) 

AD-601  966  Div.    27.  17 

OTS  Price  $1.60 

TRW  Electromechanical  Div..  TbonqMon  RaitM> 

Wooldridge,  Inc.,  Cleveland,  Ohio. 

TUNGSTEN  INSERT  FIRING  EVALUATION. 

Interim  engineering  progress  rept.  no.  1,  1  94b-31  May  64. 

by  L.  J.  Stefan.   31  May  64. 

Contract  AF33  615  1025 

RTD  TR7  797A  I 


15p   TRW  ERS9M 


Uiolasslfied  report 


AD-602  048  Div. 

OTS  Price  $2.25 


27 


Marquardt  Corp.,  Van  Nuys.  Calif. 

RAMJET  TECHNOLOGY  PROGRAM,  1963.    SECTION 

XIV.    AEROTHERMAL  CAPABILITY  OF  PLASMA 

HEATERS.    SECTION  XV.    HIGH  PRESSURE  AIR 

GENERATION. 

Final  summary  rept..  Vol.  11,  25  Jan  63-28  Feb  64, 

by  J.  K.  Totten.    Jun  64,    85p    Marq  25  116 

Contract  AF33  657  12146 

Unclassified  report 

Descriptors:    (*RamJet  engines.  Engine  air  systems 
components),  ('Plasma  Jets,  High-pressure  research), 
(•Pressure  vessels.  Engine  air  systems  components), 
Jet  engines.  Heaters,  Plasma  physics,  Electric  arcs, 
Supersonic  flow.  Thermal  radiation.  Enthalpy, 
Electrodes,  Magnetic  fields.  Cryogenics,  Gas  genera- 
ting systems.  Feasibility  studies. 

The  objective  of  the  plasma  arc  heater  program  was  basi- 
cally to  design,  fabricate,  and  test  plasma  heaters  capable 
of  operating  at  pressure  levels  beyond  the  current  state-of- 
the-art.   One  particularly  outstanding  test  run  with  air  at 
2800  psla  produced  a  gas  enthalpy  level  of  3150  Btu/lb  at  a 
0.135  lb/sec  flow  rate  with  an  arc  power  of  1,12  Mw. 
Another  experimental  arc  heater  was  successfully  operated 
at  7600  psla  or  approximately  200  atmospheres.    This 
plasma  heater  demonstrated  the  feasibility  of  arc  heaters  at 
extremely  high  pressures.    The  purpose  of  the  high  pressure 
air  generation  program  was  to  demonstrate  the  practicability 
of  creating  extremely  high  pressures  utilizing  the  principle 
of  heating  a  cryogenic  fluid  in  a  constant  volume  vessel.    The 
numerical  goal  of  pressure  levels  in  excess  of  50,000  psla 
was  successfully  met  when  one  test  run  attained  a  pressure 
level  of  62.800  psia,  at  a  fluid  temperature  of  790R.    In 
addition,  a  method  for  obtaining  and  documenting  pressure, 
volume,  and  temperature  data  at  pressures  in  excess  of 
currently  available  information  was  successfully  demon- 
strated.   (Author) 


AD-602  049 
OTS  Price  $1.00 


Div.    27 


Marquardt  Corp..  Van  Nuys,  Calif. 

RAMJET  TECHNOLOGY  PROGRAM,  1963.   SECTION  XVHI: 

HIGH  TEMPERATURE  COATED  TUNGSTEN  STRUCTURES. 

Final  summary  rept..  Vol.  10,  25  Jan  63-31  Jan  64, 

by  J.  K.  Totten.   Jun  64,  32p.    Marq  25  116 

Contract  AF33  657  12146 

Unclassified  report 

Descriptors:    (♦Ramjet  engines.  Engine  structures). 
(•Tungsten,  Corrosion  Inhibition),  (*Refractory  coatings. 
Corrosion  Inhibition),  Refractory  metals.  Refractory  metal 
alloys.  Oxidation,  Tungsten  alloys.  Tantalum  alloys. 
Hafnium  alloys.  Coatings,  Vapor  plating,  Flame  spraying, 
Combustion  chambers. 
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The  goal  of  the  high  tempeniture  coated  tungsten  structures 
program  was  to  develop  methods  of  protecting  tungsten 
substrates,  in  oxidizing  environments,  to  temperatures  in 
excess  of  3460R.    Material  systems  of  binary,  ternary,  and 
quaternary  alloys  were  synthesized  in  an  arc-n»^lting  furnace 
and  then  screened  for  oxidation  resistance  using  an  oxy- 
acetylene  torch.    This  resulted  in  the  development  of  a 
binary  hafnium-tantalum  alloy  that  withstood  temperatures 
well  above  3460R.  under  oxidizing  conditions.    The  oxide 
grown  from  Uie  base  alloy  was  vrell-bonded,  thermal  shocic 
resistant,  and  dense.   A  feasibility  study  on  the  coating  of 
the  test  specimens  was  accomplished  by  plasma-arc  spraying 
and  slurry  coating  the  alloy  powders  onto  tungsten  and  90  per- 
cent tantalum-10  percent  tungsten  substrates  of  various 
configuration.    This  work  demonstrated  the  feasibility  of 
utilizing  this  very  promising  material  system  as  a  coating 
for  oxidation  protective  refractory  metals.    (Author) 


several  types  of  power  planU  with  the  results  of  the  computer 
study  it  is  possible  to  select  those  which  jusUfy  further 
development  for  Navy  use.    (Author) 


AD-602  084 
OTS  Price  $1.00 


Dtv.    27,  4,9 


Applied  Physics  Lab..  Johns  Hopkins  Univ..  Silver  Spring, 

Md. 

TASK  R. 

Quarterly  progress  rept.  no.  21.  1  Apr-30  Jun  64 

by  A.  A.   V    .    >  .  .    -     00  Jun  64,  31p  APL/JHU  SR4  5 

Contract  NOw62  0604c.  ARPA  Order22  63 

Unclassified  report 

Descriptors:  (*Gas  flow.  Dissociation),  ('Molecular  beams. 
Reaction  Icinetics),  (*Nozzle  gas  flow.  Gas  analysis).  Atoms, 
Oxygen,  Dioxides,  Nitrogen  compounds,  Electrons,  Spin, 
Molecular  properties.  Helium,  Argon,  Rocket  motor  nozzles. 
Fluid  mechanics.  Infrared  spectroscopy.  High-temperature 
research,  FYopulsion. 

Physico-ciiemical  and  fluid  dynamic  behavior  of  high 
temperature,  high  speed  gas  flows  that  occur  in  most  advanced 
propulsion  systems  are  Investigated.    Particular  attention  is 
given  to  studies  of  dissociated  gas  flow,  molecular  beam 
chemical  kinetics,  and  rocket  nozzle  fluid  dynamics. 


AD-602  102 
OTS  Price  $1.25 


Div.  27,  10,  30 


Marine  Engineering  Lab.,  /Xnnapolis,  Md. 

A  METHOD  FOR  SYNTHESIS  AND  SELECTION  OF 

PROPULSION  PLANTS  FOR  SUBMARINES. 

Research  and  development  rept. 

by  James  F.  Blose  and  Joseph  F.  McCartney.    19  Jun  64,   41p 

Contracts  N600  6153.3  61294  and  N600  61533  61394, 

Proj.  SF013  01  03,  Task  0218 

Mel-A    67  64 

Unclassified  report 

Prepared  in  cooperation  with  Westlnghouse  Electric  Co. 

Descriptors:   ('Submarine  engines.  Systems  engineering), 
(♦Underwater  propulsion.  Submarine  engines),  ('Systems 
engineering.  Submarine  engines).  Mathematical  models. 
Performance  (engineering).  Fuel  systems.  Oxidizers, 
Energy  conversion.  Range  (distance).  Slurry  fuels.  Design. 
Digital  computers.  Weight,  Velocity,  Submarine  hulls. 
Internal  comtnistion  engines,  Diesel  engines.  Liquefied 
gases.  Oxygen. 

N«w  concepts  for  submarine  propulsion  plants  are 
continuously  being  presented  to  the  Navy  for  review  and 
possible  application.    An  analytical  method  is  now  being  used 
to  determine  the  effect  of  power  plant  weight  and  thermal 
efficiency  on  the  cruising  radius,  speed,  and  vessel  displace- 
ment.  A  mathematical  model  representing  the  propulsion 
plant  and  vessel  hull  was  prepared  and,  by  means  of  a  digital 
computer,  tl»e  effects  of  varying  several  design  parameters 
were  studied.    By  comparing  the  predicted  performance  of 


AD-602  113 
OTS  Price  $1.50 


Div.   37.  31 


Naval  Boiler  and  Turbine  Lab.,  Philadelphia.  Pa. 
ANALYSIS  AND  AUTOMATIC  CONTROL  SYSTEM 
DESIGNS  FOR  MAIN  PROPULSION  MACHINERY. 
iiy  J.  W.  Banham.  Jr.   24  Jun  64.  5^ 
Task  4200 
NBTL  B452I 

Unclassified  report 

Descriptors:    ("Steam  poweF  plants.  Control  systems), 
(•Marine  surface  propulsion.  Steam  power  plants).  Marine 
propulsion.  Boilers,  Design,  Automatic,  Gas  flow.  Pressure, 
Steam,  Ship  auxiliary  equipment. 

The  report  presents  a  summary  of  the  background  and  experi- 
ence ot  the  Naval  Boiler  and  Turbine  Laboratory  in  the  field 
<rf  automatic  control  of  marine  steam  power  plants.   It  is  in- 
tended to  provide  information  to  specification  writers,  ship 
designers,  machinery  suppliers,  and  control  system  contrac- 
tors that  will  be  of  value  to  them  In  their  task  of  esUbllshlng 
the  detail  requirements  for  automation  system  design  in  ac- 
cordance with  the  best  state-of-the-art  design  practices.    Dis- 
cussion of  recommended  practices,  with  examples  of  current 
problems,  is  presented  for  control  systems  for  boiler  water 
level,  steam  pressure,  air  flow,  fuel  flow,  and  auxiliary 
machinery  and  systems.   General  application  of  system  deslgii 
philosophies  are  discussed. 


AO-602  115  Div.  27,  25 

OTS  Price  $3.00 

bxi  Physics  Corp.,  Burlington,  Mass. 

CONDENSATION  COLLOIDAL  ION  SOURCE. 

Summary  technical  rept.  for  1  Jun  62-1  Jun  63. 

hy  A.  LuclUe  Cox,  S.  Harrison  and  S.  GraybllL    12  Jun  64, 

12187p 

Contract  AF33  657  8743,  Pro].  3141,  Task  314104 

ASD  TDR63  825 

Unclassified  report 

Descriptors:     (♦Ion  engines.  Particle  beams),  (♦Colloids, 
Particle  beams).  Electric  propulsion.  Ion  sources.  Cooling, 
Electrons,  Space  charges.  Nozzles.  Performance  (Engineer- 
ing), Lithium,  Sodium,  Nucleatlon,  Ion  beams.  Electric 
arcs.  Thrust,  Condensation. 

The  report  describes  the  expertmental  and  analytical  efforts 
on  the  evaluation  of  the  controUed-growth,  condensation 
colloidal  Ion  source  concept  as  a  means  of  producing  pro- 
pellant  particles  for  use  in  an  electrostatic  ion  engine.    An 
Improved  concept  Is  presented  which  depends  on  convection 
rather  than  radiation  for  cooling  the  particles  and  assumes 
the  presence  of  electrons  in  the  nozzle.   These  factors 
relieve  space  charge  restrictions  but  necessitate  removal 
of  electrons  downstream  from  the  throat  and  increase  the 
requirements  for  collisions.    Design  considerations  to  pro- 
vide the  necessary  conditions  are  discussed  and  were  in- 
corporated In  the  construction  of  a  controUed-growth  colloidal 
ion  engine  which  performed  well  In  thrust  tests.   Theoretical 
analyses  show  that  sodium  or  lithium  could  give  the  perform- 
ance required  of  a  colloidal  Ion  engine  if  neutral  nucleatlon 
Is  Insignificant.   Detailed  experimental  studies  of  nozzles  and 
Ionizers  are  described  which  Indicate  that  the  skimmer  nozzle 
and  a  free  arc  Ionizer  can  best  fulflU  the  requirements  of  the 
colloidal  Ion  source.  (Author) 
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AD-602  151  DlT.    27,  10 

OTS  Prtce  $3.50 

Princeton  Univ.,  N.  J. 

NONLINEAR  ASPECTS  OF  COMBUSTION  IN$t ABILITY  IN 

LIQUID  PROPELLANT  ROCKET  MOTORS. 

Yearly  progress  rept.  no.  4,  1  Jun  63-31  May  64, 

by  David  T.  Harrje  and  William  A.  Sirignano,    1  Jun  64,  205p 

AER553d 

Contract  NASr217,  Grant  NbG99  60 

UllUassified  report 

Descriptors:   (*Rocket  motors  (Liquid  propieUant),  Com- 
bustion), ('Llcpad  rocket  propellants.  Combustion),  Stability, 
Mathematical  models.  Oscillation,  Resonance,  Nonlinear 
systems.  Rocket  motor  nozzles.  Fuel  Injecttars,  Subsonic 
flow.  Vapors,  Drops,  Wake. 

Topics  Include:   Nonlinear  theoretical  approaches  -  longi- 
tudinal and  transverse  modes  (calculations  bused  on  the  non- 
linear longitudinal  mode  with  time-lag  effects,  a  shock  wave 
model  of  unstable  rocket  combustors  with  small  time-lag 
effects,  transverse  nozzle  admittance  relation  for  finite-ampli- 
tude waves);  Nonlinear  combustion  instability  mechanisms 
(transverse  mode  nonlinear  rocket  motor  studies,  longitu- 
dinal nonlinear  rocket  studies  using  the  square-motor,  vapor 
displacement  mechanism  -  basic  experiment  In  the  pseudo 
rocket,  basic  experiments  in  droplet  resonant  phenomena): 
Droplet  and  wake  burning  -  mechanism  for  combustion 
Instability;  High  subsonic  mach  number  extessions  to  the 
llnearijKed  theory;  Expressions  for  transverde  waves;  Concept 
In  rocket  baffle  desi^ 


AD-602  199  Div.  27,  14 

OTS  Price  $0.75 

Atlantic  Research  Corp.,  Alexandria,  Va. 

CAST  ABLE  CARBON  FOR  NOZZLE  APPLldXTIONS. 

(^larterly  progress  rept,  no.  1,  2  Mar-1  Jun  (U, 

by  James  D.  Batchelor.    18  Jun  64,  26p 

Contract  AF04  611  9718,  ProJ.  3059 

RPL  TDR64  76 


L  Dclasslfled  report 


Descriptors:  (♦Rocket  motor  nozzles.  Carbon),  (♦Carbon, 
Rocket  motor  nozzles).  Nozzle  inserts,  Casting,  Additives, 
Binders,  Furfuryl  alcohols,  Mechanical  properties.  Rupture, 
Compressive  properties.  Thermal  properties.  Erosion, 
Thermal  insulation. 

The  effects  of  changes  In  castable  carbon  binder  content, 
filler  solids  composition,  and  fabrication  techniques  were 
Investigated.    Visual  examination,  mechanical  testing,  and 
thermal  testing  were  used  to  jud(pe  the  quality  of  test  pieces. 
The  first  sub-scale  nozzle  was  designed  and  partially 
fabricated.   Castable  carbon  material  will  be  used  In  the 
entrance  section,  as  the  insert  back-up  insulation,  and  in  the 
exit  cone  region.   (Author) 


AD-602  254  Div.    27,  9 

OT^  Price  $2.50 

Philco  Research  Lab.,  Newport  Beach.  Calif. 
JET  INTERACTION  TEST  PROGRAM  (CCN  NO.  39). 
Engineering  Analysis  technical  note  no.  30, 
by  A.  I.  Karydas  and  H.  T.  Kato.   22  Jun  64,  114p   U-2634 
Contract  AF04  694  23  ^ 

Unclassified  report 

Descriptors:  (♦Rocket  motor  nozzles.  Exhaust  gases). 
Vacuum  systems.  Simulation,  Altitude  chambers.  Jets, 
Nitrogen,  Cylindrical  bodies,  Loading  (Mechanics). 

An  experimental  and  theoretical  Investigation  was  conducted 
to  study  the  jet  Impingement  forces  on  a  right  circular  cylinder 
In  the  flow  field  of  a  rocket  nozzle  exhausting  into  a  vacuum 
or  near- vacuum  environment.    In  the  theoretical  investigation, 
an  approximate  method  based  on  radial  flow  of  the  exhaust 
jet  and  a  Newtonian  approximation  was  developed  to  predict  the 
jet  impingement  forces  on  a  cylinder  in  a  vacuum.    The 
experimental  investigation  was  performed  in  the  Aeronutronlc 
high- altitude  chamber  to  determine  the  jet  impingement 
forces  and  pressures  on  two  instrumented  cylinder  models. 
Unheated  nitrogen  gas  was  exhausted  from  a  conical  nozzle 
Into  the  test  chamber  at  a  nominal  starting  altitude  of  250,000 
feet.   Six  positions  of  the  cjdindrical  models  relative  to  the 
nozzle  exit  were  investigated.   In  general,  results  of  the 
experimental  Investigation  indicate  that  the  forces  measured 
under  essentially  vacuum  conditions  are  applicable  to  the  case 
of  a  pure  vacuum  environment.   Good  agreement  was  obtained 
between  the  experimental  force  results  and  the  theoretical 
results.    The  ejqjeriments  also  indicate  that  the  decrease  in 
altitude  during  testing  because  of  the  addition  of  mass  from 
ttie  nozzle  can  have  a  significant  effect  on  the  jet  impinge- 
ment force.  (Author) 
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28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING      T 


AD-601  716  Div.  28.  23 

OTS  Price  $3.50 


I 


Human  Engineering  Labs.,  Aberdeen  Proving  Groxaid,  Md. 

HUMAN  FACTORS  ENGINEERING  DESIGN  STANDARD  FOR 

VEHICLE  FIGHTING  COMPARTMENTS, 

tagr  Robert  E.  Hedgcock  and  Robert  F.  Chaillet.   May  64, 

240p 

HEL   82  64 

Unclassified  report 

Descriptors:   (*Human  engineering.  Armored  vehicles), 
(* Armored  vehicles.  Human  engineering).  Army  personnel. 
Armament.  Anthropometry,  Standards,  Desigpi,  Vehicle 
instruments.  Display  systems.  Control  systems,  Storage, 
Optical  Instruments,  Ammunition,  Environment,  Safety, 
Maintenance.  Communication  equipment. 

The  design  of  military  fighting  equipment  to  provide 
maxium  performance  as  well  as  safety  and  comfort  is 
discussed  in  terms  of  the  human  anatomical  and  physiological 
potential. 


AD-601  751  Div.  28 

OTS  Price  $5.60 

btstitute  of  Behavioral  Research,  Texas  Christian  Univ., 

Fort  Worth.. 

THE  DIMENSIONAL  STRUCTURE  OF  CAMPUS  STUDENT 

OBGANIZATIONS. 

Technical  r^t.  no.  5 

by  Nurhan  Findllcyan  and  S.  B.  Sells.  Jun  64,  56p 

Contract  Nonr3436  00 

Unclassified  report 

Rept.  on  Dimensions  of  Stimulus  Situation  Which  Account  for 
Behavior  Variance.  , 

Descriptors:    (*Group  dynamics,  Sociometrlcs),  (♦Behavior), 
(•Psychometrics),  Personality,  Performance  (Human), 
Environment,  Social  communication.  Adjustment  (Psychology), 
Students,  Universities,  Attitudes,  Reaction  (Psychology), 
Factor  analysis. 

Physical  and  social  environmental  stimuli  which  may  account 
for  variances  in  behavior  were  investigated  in  oder  to  arrive 
at  a  taxonomy  of  situational  variables  which  will  enhance  the 
control  and  prediction  of  individual  behavior.   Questionnaires 
were  administered  to  967  university  students  belonging  to  54 
different  campus  organizations  and  a  principal  components 
factor  analysis  was  applied.    Results  were  intercorrelated  and 
analyzed,  and  it  was  determined  that  although  the  54  groups 
were  categorized  into  6  major  divisions  without  sacrificing 
homogeneity,  a  hierarchial  profile  analysis  is  needed  to  cor- 
roborate the  decision. 


AD-601  816 
OTS  Price  $0.50 


Div.    28 


Haiixir  ColL,  Endicott,  N.  Y. 

TEAMWORK  UNDER  TURNOVER  AND  SUCCESSION. 

Technical  rept.  no.  2 

by  Donald  B.  Trow.  Jun  64,  20p 

Contract  Nonr3679  00,  ProJ.  NR170  331 

Unclassified  r^Mrt 

Descriptors:  (*Group  dynamics.  Performance  (Human)), 
(•Job  analysis.  Group  dynamics).  Adjustment  (Psychology), 
Leadership,  Sociometrlcs,  Social  psychology.  Intelligence 
tests.  Intercommunication  systeois.  Typewriters. 


Twenty-eigfat  gp:^>ups  were  observed  performing  a  task 
that  requires  teamwork  but  allows  flexibility  of  organisation. 
The  teams  were  made  to  experience  varied  amounts  of 
membership  replacement.   Team  performance  was  found  to 
suffer  significantly:  (a)  if  the  number  of  members  replaced 
was  large  relative  to  the  past  history  of  the  team;  (b)  If 
succession  in  the  control  position  was  involved;  and  (c)  if 
the  successor's  intelligence  was  lower  than  his  prede- 
cessor's.  Performance  did  not  suffer  if  (a)  the  number 
of  members  replaced  was  large  absolutely  but  not  relatively 
or  (b)  replacement  occurred  as  turnover  in  subordinate 
positions:  further,  (c)  performance  was  unrelated  to 
intelligence  except  following  replacement.   The  findings  are 
not  task-specific,  as  they  in  general  replicate  those  of 
previous  studies  employing  different  tasks.    (Author) 


AD-601  828 
OTS  Price  $0.50 


Div.  28 


Duke  Univ.,  Durham.  N.  C. 

THE  SUBJECT  ROLE  IN  SMALL  GROUP  EXPERIMENTS. 
Technical  rept.  no.  12 

by  Kurt  W.  Back,  Thomas  C.  Hood  and  Mary  L.  Brehm. 
1963.  19p 

Contract  NonrllSl  11;  Grant  NIH  M5356,  Proj.  NR177  470 

Unclassified  report 

Descriptors:  ("Group  dynamics.  Behavior),  (•Perception 
(Psychology),  Group  dynamics).  Social  psychology.  Psycho- 
metrics,  Models  (Simulations). 

The  social  psychological  experiment  Is  seen  as  a  system  of 
experimenters  and  subjects.  Instead  of  the  classical  experi- 
mental model  of  Introduction  of  single  variables  into  a  con- 
trolled situation.    The  experiment  Is  a  special  kind  of  Inter- 
personal system,  very  similar  to  that  described  as  play,  namely 
separate  In  time  and  space,  uncertain,  unproductive,  free  and 
governed  by  rules  and  make  believe.    Methodological  difficulties 
occur  because  experimenters  and  subjects  do  not  play  the  same 
game  and  because  of  the  overlap  at  the  game  system  with  the 
part  of  the  subject's  life  situation.   Several  studies  are 
described  which  Investigate  the  effects  of  the  difficulties  in 
taking  the  subject  role.   One  study  shiiwed  the  different 
meanings  of  volunteering  for  an  experiment  for  men  and  women. 
Another  set  of  experiments  showed,  through  physlcologlcal 
measures,  the  meaning  of  different  phases  of  the  experiment 
for  the  subject.    Examination  of  these  methodological  studies 
shows  the  gain  for  the  understanding  of  experimental  results 
through  the  use  of  the  play-mod>il.  (Author) 

AD-601  829  Div.  28 

OTS  Price  $0.50 

Duke  Univ.,  Durham,  N.  C. 

IDEA  ORIENTATION  AND  INGRATL\TION  IN  THE  INTER- 
VIEW:  A  DYNANnC  MODEL  OF  RESPONSE  BIAS. 
Technical  rept.  no.  13, 

by  Kurt  W.  Back  and  Kenneth  J.  Gergen.  1963,  16p 
Contract  Nonrll81  11,  Proj.  NR177  740 

Unclassified  report 

Prepared  In  cooperation  with  Harvard  Univ., 
Cambridge,  Mass. 

Descriptors:  (*Reactlon  (Psychology),  Group  dynamics), 
(•Group  dynamics.  Reaction  (Psychology)),  (•Public  opinion), 
(•Sociometrlcs),  Attitudes,  Motivation,  Personality.  Verbal 
behavior.  Test  constructlon(?sychology).  Social  communica- 
tion. Social  psychology.  Statistical  analysis,  Data,  Measure- 
ment, Analysis. 

The  validity  of  survey  interviews  is  Investigated  In  order  to 
examine  various  respondent  motivations.  A  model  of  Interper- 
sonal interaction  In  the  Interview  Is  developed  by  derlvii^  con- 
ditions which  further  or  hinder  the  motivated  responses ,  and 
specific  measures  are  built  into  the  interview  to  measure  the 
relative  strength  of  each  process.   Conclusions  resulting  from 
the  completed  survey  are  stated  In  quantitative  form,  and  a 
method  to  check  on  the  interview  process  during  the  data  col- 
lection Is  predicted. 
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AD-601  834 
OTS  Price  $2.25 


Div.   28.  1,  30 


Bell  Helicopter  Co..  Fort  Worth,  Tex. 

ALTIMETER  DISPLAY  STUDY.    FART  I.    SOMMARY  AND 

REVIEW  OF  DATA  REQUIREMENTS. 

Final  rept.,  pt.  1.  May  60- Jan  63, 

by  W.  G.  Matheny.    May  64,  86p 

Contract  AF33  616  8236,  Proj.  6190,  Task  619008 

ASD  TDR63  621  P 

Unclassified  report 
I 
Descriptors:    (•Altimeters,  Display  systeaos),  (•Flight 
control  systems.  Specifications),  (•Human  engineering. 
Display  systems).  (•Data  processing  systems.  Control 
systems),  CoMrol  panels.  Design.  Gyrations  research, 
Optimization,  Aviation  personnel.  Operators  (Personnel), 
Training,  Reviews. 


of  a  niunber  of 


The  report  presents  a  brief  overview  of  a  niUnber  of  reports 
dealing  with  the  subject  of  flight  control  information  require- 
ments.   The  distinction  Is  made  between  system  data  require- 
ments (as  the  totality  of  data  to  be  processed  by  the  system) 
and  Information  requirements  (as  the  totall1(y  of  data  to  be  pro- 
cessed by  the  human  operator). 


AD-601  868 
OTS  Price  $0.75 


Div.    28 


Institute  for  Social  Research.  Univ.  of  Michigan, 

Ann  Arbor. 

INDIVIDUAL  TASK  PERFORMANCE  IN  A  (t:)lANGING 

SOCUL  STRUCTURE. 

Technical  rept.  no.  28, 

by  Eugene  Bumstein  and  Robert  B.  ZajODC. 

Contract  Nonrl224  34.  Proj.  NR170  309 


lUWV 


15  Jun  64,   23p 
Unclassified  report 


Descriptors:   (*Group  dynamics),  (*Perfainnance  Tests), 
(•Motivation),  Reaction  (Psychology),  Effectiveness, 
Reflexes,  Stimulation,  Behavior,  Performance  (Human), 
Stress  (Psychology),  Control,  Soclometrios,  Social 
communication.  Statistical  analysis,  Soci^  psychology. 
Analysis  of  variance. 


The  relationship  between  changes  in  status  and  task  per- 
formance Involving  simple  reaction  time  responses  is 
studied.   Status  Is  manipulated  by  assigning  to  group  mem- 
bers different  degrees  of  control  over  the  group  product  and 
by  subsequently  creating  conditions  which  require  that  control 
he  reallocated.   The  degree  of  control  members  have  over 
the  group  product  defines  their  status  rank  in  the  group.   Two 
experiments  are  presented  in  which  performance  effects 
deriving  from  status  changes  are  examined.   In  the  first,  the 
highest  ranked  member  is  demoted  and  the  lowest  ranked 
member,  promoted.   In  the  second  experiment  members  of 
intermediate  ranks  are  shifted  both  up  and  down.   Both  ex- 
periments demonstrate  that  a  member's  performance  Improves 
when  his  status  is  increased  and  his  perfoi^ance  suffers 
when  his  status  is  decreased.    (Author) 


AD-601  882 
OTS  Price  $0.50 


Div.  28 


Washington  Univ.,  St.  Louis,  Mo. 
MEASUREMENT  OF  INDEPENDENCE  ANtJ 
CONFORMITY  BY  REPEATED  RANKINGS. 
Technical  rept. 

fay  Richard  H.  WUlis.  Jun  64,  19p 
Contract  Nonr816  12,  Pro].  NR171  488 


NET 


Unclassified  report 


Descriptors:     (•Group  dynamics.  Statistical  analysis), 
(•Personality),  (•Behavior),  Adjustment  (Psychology), 
Psychometrics,  Social  psychology.  Reaction  (Psychology), 
Measurement,  Stimulation,  Sociometrlcs,  Leadership, 
Attitudes. 


A  method  is  developed  for  the  simultaneous  measurement 
of  two  dimensions  of  social  response  (Independence  and  net 
conformity)  from  data  obtained  from  ranking  tasks,  and  for 
relating  the  results  to  the  diamond  model  of  social  response. 
The  new  method  supplements  another  devised  earlier  for 
the  measurement  c^  Independence  and  net  conformity  from 
binary  response  data.   The  problem  of  sideways  movement, 
encountered  in  the  customary  ranking  procedures  of  meas- 
uring social  influence,  Is  discussed.   The  method  developed 
here  provides  a  solution  to  this  problem  in  those  cases  in 
which  the  design  of  the  experiment  allows  a  simulated 
interaction  situation,  as  contrasted  with  an  actual  interaction 
situation.   Two  pilot  experiments  are  reported  which  demon- 
strate the  feasibility  of  the  new  method,  and  which  provide 
some  notion  of  certain  of  its  characteristics.  (Author) 


AD-601  971 
OTS  Price  $1.00 


Div.    28,  23 


Army  Personnel  Research  Office,  Office  of  the  Chief, 
Research  and  Development,  Washington,  D.  C. 
CERTITUDE  JUDGMENTS  AND  ACCURACY  OF  INFORMA- 
TION ASSIMILATION  FROM  VISUAL  DISPLAYS, 
by  Robert  S.  Andrews,  Jr.  and  Seymour  Ringel.    May  64.  31p 
Proj.  2J024701A723 
APRO   TRN148 

Unclassified  report 

Descriptors:   (•Decision  making,  Psychometrics),  (•Display 
systenu.  Visual  perception).  Reaction  (Psychology), 
Military  tactics.  Data  processing  systems.  Armed  forces 
operations.  Photographs. 

The  study  was  conducted  to  determine  the  extent  to  which 
certitude  coincides  with  the  accuracy  of  information 
assimilation.    Divergence  would  Indicate  the  Importance  of 
separate  consideration  of  certitude  In  relation  to  information 
presentation  variables.   The  study  was  also  designed  to  reveal 
something  of  the  nature  of  the  certitude-accuracy  relationship, 
and  to  provide  insight  into  the  possible  implications  of 
certitude  for  command  decision  making.    More  specifically, 
the  study  was  concerned  with  the  degree  to  which  accuracy 
of  information  assimilation  from  displays  and  self-judgments 
of  certitude  of  the  accuracy  of  the  assimilation  were 
similarly  affected  by  variations  in  (1)  the  amount  of  information 
presented  in  a  slide,  (2)  the  number  of  symbols  removed  from 
a  slide,  and  (3)  varying  combinations  of  amount  and  symbols 
removed.    A  prelude  to  the  analysis  was  the  evaluation  of  an 
eight-point  Interval  scale  as  a  vehicle  for  obtaining  certitude 
judgments.    (Author) 


AD-601  973 
OTS  Price  $0.75 


Div.    28,  23 


Army  Personnel  Research  Office,  Office  of  the  Chief, 
Research  and  Development,  Washington,  D.  C. 
INFORMATION  ASSIMILATION  FROM  ALPHA-NUMERIC 
DISPLAYS;  AMOUNT  AND  DENSITY  OF  INFORMATION 
PRESENTED, 

by  Seymour  Ringel  and  Charles  Hammer.   Apr  64,  26p 
Proj.  2JO24701A723 
APRO  TRN141 

Unclassified  report 

Descriptors:    (•Display  systems.  Learning),  (*Leaming, 
Visual  perception),  ('Data  processing  systems.  Simulation), 
Reaction  (Psychology),  Psychometrics,  Density.  Photographs. 

In  a  laboratory  study  of  information  assimilation  under 
simulated  command  information  processing  system  pro- 
cedures. 30  subjects  were  required  to  extract  specific  Items 
of  Information  from  a  series  of  slide  projected  displays, 
^peed  (search  time)  and  accuracy  of  information  assimilation 
were  analyzed  to  determine  whether  they  were  affected  by 
amount  of  information  (number  of  lines  In  a  slide),  density 
(ratio  of  letter  height  to  space  between  lines),  position  of 
pertinent  information  on  the  slide,  and  complexity  (number  of 
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columns  to  be  searched).   While  accuracy  was  high  under  all 
conditions  of  search,  there  were  significant  increases  in 
search  time  as  a  function  of  changes  in  display  characteris- 
tics—increase from  10  to  25  lines  of  informaUon,  pertinent 
information  placed  near  bottom  of  the  slide,  increase  in  number 
of  columns  to  be  searched.    However,  search  time  for  high 
density  of  information  was  slightly  shorter  than  for  medium 
and  low  densitieB.    (Author) 


AD-602  079 
OTS  Price  $1.50 


DiT.  28,  30 


Bolt,  Beranek  and  Newman.  Inc.,  Cambridge.  Mass. 

FURTHER  EXPERIMENTS  ON  COMPUTER-AIDED 

LEARNING  OF  SOUND  IDENTIFICATION. 

Technical  rept. 

by  John  A.  Swets,  Judith  R.  Harris,  Linda  S.  McElroy  and 

Harry  Rudloe.    Apr  64,  53p 

Contract  N61339  789 

NAVTRADEVCEN  789  2 

Unclassified  report 

Descriptors:     (*Teaching  machines.  Digital  computers), 
(•Learning.  Perception  (Psychology)),  Sound.  Programming 
(Computers),  Performance  (Human),  Education.  Experi- 
mental data.  Laboratory  equipment.  Communication  theory. 

In  experiments  reported  here  the  subject  was  able  to  choose 
freely,  at  any  time,  among  the  various  instructional  proce- 
dures, and  to  regulate  the  introduction  of  new  materials.   One 
of  these  experiments  employed  an  electric  typewriter  as  the 
means  of  communication  between  subject  and  computer;  the 
other  employed  an  oscilloscope  display  and  light  pen  in  an 
attempt  to  provide  a  moreeffective  mechanism  for  response 
and  feedback  of  results.   Granting  to  the  subject  control  of 
the  training  procedure  led  to  no  better  final  pe.-formance  than 
that  observed  when  the  experimenter  determined  the  course 
of  the  lesson,  and  the  scope-and-light-pen  device  led  to  no 
better  performance  than  the  typewriter.    Further  analysis  of 
the  results  provided  detailed  support  of  the  earlier  conclusions: 
for  example,  success  was  positively  correlated  with  the 
proportion  of  time  spent  on  simple  exposure  to  the  sound- 
label  pairs,  and  negatively  correlated  with  the  proportion  of 
time  spent  in  active  responding,  receiving  feedback,  and  mak- 
ing second  tries.   Three  variables  related  to  streamlining  of 
the  task  and  temporal  contiguity  of  sound  and  label  account 
for  nearly  100%  at  the  variance.  (Author) 


AD-602  178 
OTS  Price  $1.00 


Dlv.  28,  1,  30 


Aeronautical  Computer  Lab..  Naval  Air  Development  Center, 

Johns ville.  Pa. 

APPLICATION  OF  HARMONIC  ANALYSIS  IN  A  STUDY  OF 

TRACKING  PERFORMANCE  IN  THE  TV-2  AIRCRAFT  AND  IN 

CENTRIFUGE  AND  STATIONARY  SIMULATIONS  OF  THAT 

AIRCRAFT. 

Technical  rept., 

by^  H.  G.  Tremblay,  John  L.  Brown,  and  A.  Futterweit. 
30  Apr  64,  36p 
Task  FR70  4  01 
NADC-AC  6406 

Unclassified  report 

Descriptors:  ('Flight  simulators.  Centrifuges). 
(♦Centrifuges,  Flight  simulators).  Special  purpose  computers. 
Aircraft,  Simulators,  Attitude  control  systems.  Pilots, 
Psychomotor  tesU.  Harmonic  analysis,  Graphics. 

Piloting  performance  In  a  continuous  tracking  task  was 
studied  in  an  aircraft,  in  human  centrifuge  simulations 
controlled  by  a  computer  simulation  of  the  aircraft,  and  in  a 
stationary  simulation.   Continuous  records  of  elevator  and 
aileron  control  surface  deflections  were  subjected  to  a  power 
spectral  density  analysis.    Results  indicate  that  there  is  a 
reduction  in  the  contributions  of  high  frequency  components  of 


power,  successively,  from  the  static  simulation  to  the  centri- 
fuge simulations,  to  the  aircraft  Itself.   The  power  spectral 
density  function  for  performance  in  a  centrifuge  simulation  is 
more  like  that  for  the  aircraft  than  is  the  power  spectral 
density  function  in  a  static  simulation.    (Author) 


AD-602  205 
OTS  Price  $1.60 


Div.  38 


Civil  Aeromedical  Research  Inst.,  Oklahoma  City.  Okla. 
SIZE  CUES  AND  THE  ADJACENCY  PRINCIPLE, 
by  Walter  C.  Gogel.   Nov  63,    12p 
CARI  63  28 

Unclassified  report 

Descriptors:  (*Space  percepUon,  Psychometrlcs), 
Visual  percepUon,  Reaction  (Psychology),  Physical 
properties. 

The  purpose  of  the  study  was  to  apply  the  adjacency 
principle  to  the  perception  of  relative  depth  from  size  cues. 
In  agreement  with  the  adjacency  principle.  It  was  found  that 
the  size  cue  between  adjacent  objects  was  more  effective 
than  the  size  cue  between  displaced  objects  in  determininn 
^K^*^"®" '■*'*"'* '^^P"' P<'^>"<"' o*  objects.    AnaddlUonal    " 
fy.'^J^^'^''  ^'"^**""  concerned  with  task- set  .as  tentatively 
identified  as  contributing  to  the  percepUon  of  depth  from  size 
cues.   (Author) 


AD-602  265 
OTS  Price  $0.50 


Div.  28 


Human  Engineering  Lab..  Aberdeen  Proving  Grounds,  Md. 
MAXIMUM  ACCEPTABLE  STEADY  STATE  NOISE  LEVEL 
FOR  ARMY  MATERIEL  COMMAND  EQUIPMENT, 
by  Robert  F.  ChaiUet.   Jun  64,  8p 
HEL  Si  63A:  HEL  SI  63,  superseded 

Unclassified  report 

Descriptors:   (♦Noise,  Human  engineerina,  (♦Human 
engineering.  Army  equipment),  (♦Army  equipment.  Human 
engineering).  Hearing,  Damage,  Sound,  Army  personnel 
Standards. 

This  standard  estabUshes  the  maximum  acceptable  steady 
state  noise  level  permitted  at  personnel  occupied  spaces  of 
ecpupment  designed,  developed  or  procured  by  AMC. 


AD-602  266  Dlv.  28,  16 

OTS  Price  $0.50 

Walter  Reed  Army  Medical  Center,  Washington,  D  C 
AN  EVALUATION  OF  GROUP  PSYCHOTHERAPY  WITH 
INDIVIDUAL  FAMILIES  AS  THE  INTEGRAL  UNITS 
Final  rept.  for  1  Jul  60-30  Jun  64. 

by  Carl  G.  Lauterbach  and  William  Vogel.    30  Jun  64    14d 
Proj.  6  60  01  002 

Unclassified  report 

Descriptors:    CPsychlatry,  Military  personnel).  (•Group 
dynamics.  Behavior),  Adolescents.  Reaction  (Psychology) 
Adjustment  (Psychology),  Social  psychology.  Abnormal      ' 
psychology.  Males,  Aptitude  tests.  Psychometrics,  Projec- 
tive techniques.  Social  communication.  Humans. 
Bibliographies. 

The  program  developed  in  the  treaUng  of  40  families 
with  problem  adolescent  sons  by  family  group  therapy  Is 
outlined.   The  results  and  methods  used  have  been  published 
in  rive  reports.    These  publications  are  listed  as  part  of  the 
bibliographic  reference  material.    Preparation  of  two  other 
manuscripts  for  publication  Is  now  in  prognss 
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29.   QUARTERMASTER  EQUIPMENT 
AND  SUPPLIGS 


AD-601  902 
OTS  Price  $1.00 


Dlv.  29,  14,  16 


C^l 


Callt 
MPS. 


AD-601  893  Dlv.    29,  13,  18 

OTS  Price  $0.50 

Naval  CIvU  Engineerii^  Lab.,  Port  Huenei 

REVIEW  OF  FURNISHINGS  FOR  POLAR 

Technical  note. 

by  G.  E.  Sherwood.    29  Jun  64,    12p 

ProJ.  Y  F015  11  01  001 

NOEL   N612 

AwlaBslfled  report 

Descriptors:    (•Polar  regions.  Shelters),  (•Shelters. 
Polar  regions).  Portable,  Furniture.  Floor  covering. 
Prefabricated  buildings.  Armed  forces  pMcurement, 
Armed  forces  supplies. 

A  survey  was  conducted  to  determine  availtblllty  of  suit- 
able furniture  and  floor  covering  for  outfitttng  polar  camps. 
It  was  determined  that  lightweight,  compact,  durable  furni- 
ture which  is  both  comfortable  and  attracUT*  is  available 
through  commercial  sources.    Interlocking  floor  tile  which 
requires  no  mastic  for  installaUon  and  yet  It  quite  service- 
able, is  also  commercially  available.   It  w^a  concluded  that 
conunerclally  available  furnishings  have  mwiy  desirable 
features  which  cannot  be  obtained  from  standard  Navy  sources; 
therefore,  outfitting  for  polar  camps  should  not  be  limited  to 
standard  Navy  sources.    (Author) 


AD-601  896 
OTS  Price  $1.28 


Dlv.  29,  13,  18 


Naval  Civil  Engineering  Lab..  Port  Hueneijie,  Calif, 
POLAR  STRUCTURES.  THE  NCEL  FAMILY  OF  WANIGANS. 
Technical  rept. 


by  J.  E,  Dyklns,  G.  E.  Sherwood  and  C.  R. 

9  Jun  64.  46p 

Proj.  YF015  11  01  144 

NCEL  R309 


I 


lottman. 


Jbclasslfled  report 

Descriptors:     (^Polar  regions.  Shelters)^  {•Shelters, 
Portable),  Prefabricated  buUdlngs.  Sleds,  Floors,  HeaUng, 
VentllaUon.  Design.  Fuel  tanks. 


ope rat 


The  need  for  portable  shelters  for  trail  op^hitlons,  tran- 
sient field  camps,  and  remote  construcUon  areas  In  polar 
regions  led  to  the  development  and  evaluation  of  a  family  of 
wanlgans.   The  basic  wanigan  In  this  family  Is  the  Standard 
NCEL  Sled  Wanigan,  which  is  8  feet  wide  and  20  feet  long. 
A  10-foot-wlde  version  of  this  wanigan  is  called  the  Extra- 
Wide  NCEL  Sled  Wanigan.   Both  of  these  wanlgans  must  be 
mounted  on  bobsleds  for  mobility.    For  limited  mobUlty 
Independent  of  a  sled,  a  heavy-duty  floor  and  skid  system  was 
developed  for  the  wanlgans.   These  skid-mounted  units  are 
called  the  Standard  NCEL  Portable  Camp  Wanigan  and  the 
Extra- Wide  NCEL  Portable  Camp  Wanigan.    All  are  of  a 
prefabricated,  panellzed  construcUon  with  Interchangeable 
components.   The  two  standard  wanlgans  are  air-transportable 
in  a  C-130  aircraft;  the  two  extra-wide  waoigans  must  be 
disassembled  tor  shipment  in  this  aircraft.    A  basic  heaUng 
and  venUlating  kit.  an  electrical  harness,  ttai  a  side-mounted 
tml  storage  tank  were  developed  for  the  wqnigans.   These  are 
adequate  for  most  general  applications.    PBototypes  of  both 
sled  wanlgans  and  both  portable  camp  wanlgans  were  tested 
and  evaluated  at  polar  field  sites.    These  teats  demonstrated 
that  the  sled  wanlgans  are  well  suited  for  housing  the  faclll- 
Ues  required  on  sled  train  operaUons  In  polar  regions,  and 
that  the  portable  camp  wanlgans  are  well  suited  for  housing 
those  facilities  required  at  transient  field  o«mps  and  isolated 
construcUon  sites.  (Author) 


Army  Chemical  Research  and  Development  Labs., 

Edgewood  Arsenal;  Md. 

BALLISTIC  STUDIES  IN  EYE  PROTECTION. 

Technical  rept. 

by  Richard  L.  Williams  and  George  M.  Stewart.   Nov  63,  31p 

CRDL  R3194 

Unclassified  report 

Descriptors:     (*Ammunltton  fragments.  Eyeglasses), 
(•Eyeglasses,  AmmunlUon  fragments),  Plastic  lenses. 
Penetration,  Laminated  glass.  Wounds  and  injuries.  Glass. 
Lenses,  Military  personnel.  Fragmentation,  Optic  nerve. 
Cornea,  Body  armor,  Acrylic  resins.  Eye. 

This  work  was  undertaken  to  evaluate  ballistically  the 
resistance  to  penetration  of  optical  lenses  and  rabbit  eyes 
by  lead  and  steel  BB's.    Plastic  CR39  lenses  were  tested,  in 
addition  to  several  types  of  glass  lenses.   On  the  basis  of  the 
evaluations,  it  was  concluded  that:   the  plastic  lenses  were 
the  most  resistant  to  tx>th  missiles.   The  9-dlopter  lenses 
were,  in  general,  superior  to  the  12-diopter  ones,  and  the 
lead  BB  deformed  against  all  lenses  to  varying  degrees, 
while  the  steel  BB  deformed  very  litUe.    For  tests  with  eyes, 
the  ballistic  limit  for  the  steel  BB  was  higher  than  that  for  the 
lead  BB,  which  is  the  reverse  order  to  that  for  lenses. 
Neither  the  lead  nor  the  steel  BB  deformed  upon  striking  the 
eye.   The  unshielded  eye.  in  some  cases,  may  provide  itself 
better  protection  against  impacts  by  missiles  below  Its 
ballistic  limit  than  can  be  obtained  from  some  lenses.   Missile 
Impacts  below  the  ballistic  limit  of  the  eye,  however,  could 
cause  injuries  ranging  from  minor  corneal  contusions  to 
internal  structural  damage.    Eye  armor  is  a  definite  asset  to 
the  protection  of  eyes,  and  any  optically  suitable  material 
possessing  encouraging  ballistic  properties,  such  as  plastic 
CR39,  could  be  considered  a  valid  candidate.   (Author) 


AD-602  124 
OTS  Price  $6.00 


Dlv.   39 
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nr  Research  Inst..  Chicago,  m. 

SHELTER  EQUIPMENT  PLANNING  GUIDELINES. 

Final  t^>t., 

Jun  64,  414p 

Contract  OCD  OS62  195,  Pro].  1533A 

Unclassified  report 

Descriptors:  (•Shelters,  Survival),  Radioactive  fallout. 
Survival  kits.  Electric  power  production,  Power  supplies. 
Air  conditioning  equipment,  Ventilation,  Water  supplies. 
Wastes  (Sanitary  engineering).  Closed  ecological  systems. 
Disposal,  Communication  systems.  Fire  safety.  Noise, 
Food,  Medicine,  Radiation  monitors,  Dosimeters. 

The  objective  of  the  study  Is  to  establish  a  series  of 
guidelines  for  community  shelter  equipment  and  supply 
planning.   %>ecifically,  the  study  was  designed  to  determine 
the  type  of  equipment  aiKi  supplies  which  are  necessary  for 
human  survival  within  the  protective  area  of  a  community 
fallout  shelter  and  the  manner  in  which  the  equipment  and 
supplies  should  be  maintained  before  and  during  shelter 
occupancy. 


AD-602  249  Dlv.  29,  3,  16 

OTS  Price  $0.50 

Walter  Reed  Army  Medical  Center,  Washington,  D  C 

DESIGN  OF  AN  OPTICAL  INSERT  TYPE  3R1. 

Rept.  for  Jan  63-May  64 

by  Albert  B.  Coleman,    Jun  64,  lOp 

ProJ.  3A012501A82  03 

WRAMC  TR6404 

Unclassified  r^wrt 


Division  29  -  QUARTERMASTER  EQUIPMENT  AND  SUPPLIES 


Descriptors:    (♦Protective  masks,  Optical  equipment), 
(•Eyeglasses,  Protective  mask  facepieces).  Vision,  Optical 
equipment  components.  Plastics,  Design. 


The  goal  of  the  research  project  MtM  to  design  and  develop 
a  preprototype  model  of  an  optical  insert  that  can  be  used  as 
a  vision  corrective  device  when  worn  within  CBR  protective 
masks.  (Aytbor) 
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AD-601  720 
GTS  Price  $2.50 


Dlv.  30,  a 


Informatics,  Inc.,  Sherman  Oaks,  CtUf. 

PHOTO  INTERPRETATION  PROGRAMS  POW  RW  400 

COMPUTING  PROGRAMS. 

Final  rept. 

May  «4,  llOp 

Contract  AF30  602  3100,  ProJ.  P040A 

RADC  TDR63  544 


1  Jnclasslfled  report 


Descriptors:   (•Photo  Interpretation,  Programming 
(Computers)),  (•Programming  (Computers),  Photo  interpre- 
tation), (•Digital  computers,  Input-ou^ut  devices).  Punched 
cards.  Programming  languages.  Design,  Cpmputers,  Data, 
Mapping,  Geography. 

This  docxunent  provides  basic  instruction  to  Ihe  users  of  the 
RW  400  computer  as  to  system  methodology.   It  also  provides 
detailed  computer  programming  information  to  facilitate  pro- 
gram change  and  maintenance,  step  by  step  Operating  proce- 
dures, as  well  as  background  equipment  reference  for  the  user 
who  desires  it.   The  programs  are  contained  on  punched  com- 
puter cards  located  at  the  Rome  Air  Development  Center's 
Experimental  Facility.  (Author) 


AD-601  742 
OTS  Price  $1.00 


Dlv.    30 


A  Concept  is  defined  to  be  a  class  of  objects  whose 
members  can  be  distinguished  by  processing  its  properties. 
A  Property  is  defined  to  mean  a  partition  of  the  set  of  all 
objects  into  disjoint  classes.   The  concept  Is  described  by 
a  Conception,  vrtiicb  is  a  list  structure.   The  conception  of  a 
concept  is  built  up  from  elementary  conceptions  by  a  re- 
cursive process  and  is  an  abbreviated  form  of  the  descrip- 
tion list  structure  described  by  R.B.  Banerjl  In  an  earlier 
paper.   A  processor,  which  consists  of  a  series  of  computer 
flow  charts,  Is  described.   The  processor  is  capable  of 
forming  conceptions  of  Icnown  and  new  concepts  and  Is 
C{q>able  of  processing  Information  relevant  to  these  concepts. 
In  addition,  the  processor  is  capable  of  elementary  learning. 
(Author) 


AD-601  758  Dlv.    30,  17 

OTS  Price  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

ELECTRONIC  EYE. 

11  May  64,    5p 

FTD  TT64  154;   TT   64  11797 

Unclassified  report 

Unedited  rough  draft  trans,  from  Berliner  Zeltung 
(East  Germany)  1963,  8  Dec,  suppl.,  p.  4, 

Descriptors:   (•Electron  mlcrosc<H>es),  Metallography, 
Metallurgy,  Surface  properties.  East  Germany. 

A.T  electronic  emission  microscope,  characterized  by  its 

high  resolving  power  which  can  currently  be  attained  by  surface 

pictures  Is  discussed. 


Stanford  Research  Inst.  Menlo  Park.  Calif. 

GRAPHICAL  DATA  PROCESSING  RESEARCH  STUDY  AND 

EXPERIMENTAL  INVESTIGATION. 

Rept  no.  15  (Quarterly  progress  rept  no.  30  1  Jan-31  Mar  64, 

by  A.  E.  Brain,  D.  J.  Hall,  and  J.  H.  Munson.    Apr  64,  34p 

Contract  DA36  039AMCO3247E,  continuation  of  Contract 

DA36  039sc78343,  Projs.  3A99  22  001,  4565 

Uncjlassified  report 
i 
Descriptors:   (•Graphics,  Data  processing  systems)', 
(•Information  retrieval,  Graphics),  (•Pattern  recog^tltlon, 
Graphics),  (•DaU  processing  systems,  Military  requirements). 
Digital  computers.  Coding,  Special  functlo|i«  (Mathematical), 
Computer  logic.  Computers,  Tests. 


Several  aspects  of  the  practical  procedures  iflor  using  MINOS 
n  are  examined.    The  SDS  910  conqxiter  has  been  selected  for 
use  with  MINOS  II  on  the  basis  of  an  overi-all  evaluation  of 
characteristics.   Some  guidance  is  given  on  methods  of  input 
and  output  coding.   The  parity  functions  have  been  found  useful 
for  testing  and  check-out  (Author) 


AD-601  749 
OTS  Price  $9.60 


Dlv.  30 


Systems  Research  Center,  Case  Inst  of  Teql., 

Cleveland,  Ohio. 

AN  ELEMENTARY  INFORMATION  PROCESSOR  FOR 

OBJECT  RECOGNITION. 

by  James  C.  Pennypacker.  May  63,  lllp.  SRC  30  I  63  1 

GnuitGP658,  Grant  AF  AFOSR125  63 

Unc^sslfled  report 

Descriptors:  (•Programming  (Computers),  Pattern 
recognition),  (•Artlflcal  intelligence,  Digital  computers), 
(•Pattern  recognition.  Digital  computers).  Computer  logic. 
Data  processing  systems.  Identification. 


AD-601  764  Dlv.  30,  15,  25 

OTS  Prige  $2.50 

University  of  Southern  California,  Los  Angeles. 

Engineering  Center. 

RESEARCH  IN  OPTICAL  COHERENCE  AND  NONLINEAR 

ESTIMATION  THEORY. 

Final  rept., 

by  Gregory  O.  Young,  Clarence  Glese,  and  Robert  S. 

Macmillan.    Dec  63,  116p  USCEC102  101,  USCEC  EE34 

Grant  AF  AF06R188  63,  Proj.  9768 

AFOSR   64  1141 

Unclassified  report 

Descriptors:  (•Optical  phenomena.  Communication 
theo'7).  (•Nonlinear  differential  equations.  Dynamics), 
Electromagnetic  waves.  Statistical  functions.  Monochromatic 
light.  Optics,  Taylor's  series.  Vector  analysis,  Programmii^ 
(Computers),  Compilers,  Matrix  algebra.  Functions, 
Equations,  Atmosi^re  entry.  Trajectories,  Reentry  vehicles. 

The  theory  developed  in  this  report  applies  to  any  type  of 
process  or  source.   It  is  shown  that  the  coherence  properties 
of  electromagnetic  waves  bear  a  direct  relationship  to  their 
information  carrying  capacity.    A  number  of  examples  are 
W(M-ked  out  of  the  coherence  properties  of  monochromatic 
and  polychromatic  waves  emitted  by  either  point  sources  or 
extended  objects.    The  effect  of  aperture  limitation  on  the 
coherence  properties  of  the  image  of  the  above  sources  Is 
also  Investigated.    Part  n  te  concerned  with  the 
estimation  of  the  dynamic  stat  j.?  jf  a  nonlinear  differential 
equation  which  Is  quasi-linear  in  the  vector  functi(m  x  =  f(x). 
To  demonstrate  the  nonlinear  estimation  procedure,  an 
algorithm  was  programmed  for  a  digital  computer  which 
solves  the  equations  for  estimation  of  the  dynamic  states 
of  an  unguided  reentry  space  vehicle. 
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AD-€01  794  Dlv.  30.  8 

OTS  Price  $2.25 

Systems  Research  Group.  Inc..  MineoU.  N.  Y. 

MILITRAN  REFERENCE  MANUAL. 

Technical  rept. 

Jun  64,  84p 

Contract  Nonr2936  00,  Projs  NR276  001,  2801  Task  280101 

ESp  TDR64  390 

Unclassified  report 

Descriptors:  (^Language.  Data  processing  systems), 
(*Programmii\g  languages).  Programming  (Computers), 
Simulation,  Input-output  devices.  Compilers,  Digital 
computers.  Information  retrieval.  Computer  logic. 
Control  sequences,  Reading  machines.  Character  recogni- 
tion. Instruction  manuals.  Operations  research.  Coding. 


Descriptors:  (*Language.  Data  processing  systems), 
(•Programming  languages).  Programming  (Computers), 
Simulation,  Input-output  devices.  Compilers.  Digital  com- 
puters. Information  retrieval,  Computer  logic.  Control 
sequences,  Reading  machines.  Character  recognition. 
Instruction  manuals.  Operations  research.  Coding. 

The  Milltran  Programming  Manual  is  one  of  three 
technical  reports  which  constitute  a  complete  description 
and  instructions  for  using  the  Milltran  language  In  computer 
programming  of  simulation  problems.   Topics  discussed  in 
this  report  include:  (1)  a  definition  and  sampling  of  the  Mill- 
tran language:  (2)  general  language  characteristics;  (3)  basic 
Milltran  environment;  (4)  programming  in  Milltran:  arith- 
metic and  logical  processing:  (5)  control  statements;  (6)  list* 
and  list  processing  statements;  (7)  events;  (8)  procedures; 
and  (9)  li^ut-output  statements. 


The  Milltran  Reference  Manual  is  one  of  three  technical 
reports  which  constitute  a  complete  description  and  instruc- 
tions for  using  Use  Milltran  language  in  computer  programming 
of  simulation  problems.   Topics  discussed  in  the  manual 
include:  (1)  general  language  characteristics;  (2)  structure; 
(3)  expressions;  (4)  processing:  (5)  input-output;  (6)  control; 
and  (7)  compilation. 


AD-601  802 
OTS  Price  $4.00 


Dlv.   30 


.AD-601  795 
OTS  Price  $2.00 


Dlv.    30.  8 


Systems  Research  Group,  Inc.,  Mineola.  N.  Y. 

MIUTRAN  OPERATIONS  MANUAL  FOR  IBM  7090-7094. 

Technical  rept. 

Jun  64,    77p 

Contract  Nonr2936  00,  Projs.  NR276  001;  2801, 

Task  280101. 

ESD   TDR64  389 

Unclassified  report 

Descriptors:   ('Language,  Data  processing  systems), 
(♦Programming  languages).  Programming  (Computers), 
Simulation.  Input-output  devices.  Compilers,  Digital 
computers.  Information  retrieval.  Computer  logic. 
Control  sequences,  Reading  machines.  Character 
recognition.  Instruction  manuals.  Operations  research. 
Coding. 

The  Milltran  Operations  Manual  for  IBM  7090-7094  Is  one 
of  three  technical  reports  which  constitute  a  complete  de- 
scription and  instructions  for  using  the  Milltran  language  In 
computer  programming  of  simulation  problems.    In  this  report 
the  features  of  the  7090  Milltran  Processor  and  Instructions 
for  its  use  are  provided.    An  overall  view  of  the  processor 
and  Its  operation  is  given  along  with  details  of  processor 
operation  which  apply  to  the  programmer  and  machine  operator. 
Full  Information  necessary  for  compilation,  assembly,  and 
execution  of  programs  written  in  the  Milltran  language  is  also 
included. 


AD-«01  796  Div.    30,  8 

OTS  Price  $3.50 

Systems  Research  Group,  Inc.,  Mineola,  N.  Y. 

MIUTRAN  PROGRAMMING  MANUAL. 

Technical  rept.  , 

Jun  64,    205p 

Contract  Nonr2936  00,   Projs.  NR276  001,  2801. 

Task  280101 

ESD  TDR64  320  , 

Unclassified  report 


Army  Research  Office.  Durham,  N.  C. 
RESEARCH  IN  PROGRESS  DURING  CALENDAR 
YEAR  1962. 
Annual  rept.  no.  2. 
1962.    275p 

Unclassified  report 

Descriptors:  (•Scientific  research.  Reports),  Physics. 
Army  research.  Chemistry.  Mathematics.  Engineering, 
Metallurgy,  Ceramic  materials.  Indexes. 


AD-601  849 
OTS  Price  $2.00 


Dlv.   30 


Stanford  Research  Inst.,  Menlo  Park,  Calif. 

LINEAR  SEPARABIUTY  OF  SIGNAL  SPACE  AS  A  BASIS 

FOR  ADAPTIVE  MECHANISMS. 

Final  rept., 

by  N.  J.  Nilsson.    May  64.  78p 

Contract  AF30  602  2943,  Pro].  5581,  Task  558104 

RADC  TDR64  145 

Unclassified  report 

Descriptors:  (♦Pattern  recognition.  Machines),  Input- 
output  devices,  Artificial  intelligence.  Computer  logic. 
Bionics.  Training,  Theory. 

The  report  reviews  the  research  results  ol  the  program 
entitled  Linear  Separability  of  Signal  Space  as  a  Basis  for 
Adaptive  Mechanisms.   The  major  contributions  of  this  pro- 
gram were  two  fold:  (1)  the  notion  of  discriminant  functions 
was  employed  in  constructing  a  framework  for  organizing  past 
and  present  knowledge  into  a  basis  for  further  theoretical 
research  on  trainable  pattern  classifying  machines,  and  (2) 
some  sigrniflcant  new  results  were  obtained  on  trainable 
pattern  classifying  machines.   The  specific  research  efforts 
reported  fall  into  the  following  categories:  (1)  investigation  of 
the  properties  of  various  families  of  discriminant  functions 
to  be  used  by  a  pattern  dichotomizer;  (2)  investigation  of 
various  network  structures  for  the  Implementation  of  useful 
families  of  discriminant  functions;  and  (3)  investigation  of 
various  training  rules  to  be  used  in  selecting  the  appropriate 
discriminant  function  for  a  pattern  dichotomizer.  (Author) 


AD-601  880  Dlv.    30,  12,  22 

OTS  Price  $1.50 

Technical  Operations,  Inc.,  Burlington,  Mass. 

EFFECTS  OF  HYPERVELOCITY  IMPACTS  ON 

MATERIALS, 

by  V.  E.  Scherrer,  M.  Beran,  H.  Stevens,  and  R,  W. 

O'Neil.   Jun  64.  56p 

Contract  AF33  616  8423.  Proj,  7360,  Task  736006 

ML  TDR64  161 
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Unclassified  report 
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n 


Descriptors:  (•Laboratory  equipment,  Hypervelocity 
projectiles),  (♦Impact  shock.  Spacecraft),  <*Hyperveloclty 
projectiles.  Laboratory  equipment),  Guide<8  missiles. 
Materials,  Velocity,  Aluminum,  Plasma  physics. 
Hydrodynamics,  Test  equipment,  Shock  waves, 
Photographic  equipment.  Crate  ring.  Spark  shadowgraph 
photography,  Equations,  Gas  flow.  Copper,  Lead. 
Measurement.  Meteorites,  Terminal  ballistics. 

Reliable  diagnostic  techniques  were  developed  to  measure 
the  mass  and  velocity  of  hypervelocity  particles  projected 
by  an  exploding-foil  gun.    Velocities  were  inoreased  from 
20,000  ft/sec  to  better  than  35,000  ft/sec  as  a  result  of 
improved  gun  design  and  modifications  to  the  energy  system, 
including  the  installation  of  an  electrically  triggered 
switching  system.    The  Electro-Opiical  6-frame  Kerr  cell 
camera  was  also  evaluated.    A  program  to  measure  the 
electrical  parameters  of  the  system  and  to  (;or relate  them 
with  photographic  data  was  instituted,  and  a  theoretical  model 
for  the  partition  of  impact  energy  of  a  hypei^velocity 
particle  was  begun.   Once  sufficient  data  hate  been  taken 
with  the  improved  particle  projection  and  dif4{Dostlc  technique, 
a  more  comprehensive  theoretical  program  will  be 
instituted.   (Author) 


AD-601  892  DlT.    30.  14 

OTS  Price  $  1.00 


Naval  Civil  Engineering  Lab.,  Port  Huenemis.  Calif. 

PRELIMINARY  EXAMINATION  OF  MATERIALS  EXPOSED 

ON  STU  1-3  IN  THE  DEEP  OCEAN,  (5640  FBET  OF  DEPTH 

FOR  133  DAYS). 

Technical  note. 

by  Fred  M.  Relnhart.   Jun  64,   3^ 

Proj.  Y  F015  01  01  001c 

NCEL  N60S 


yiclaBsified  report 


Descriptors:   ('Test  facilities.  Underwater), 
(•Environmental  tests.  Pacific  Ocean),  Liquid  immersion 
tests,  Oceans,  Test  equipment.  Materials.  Aluminum  alloys, 
Copper  alloys.  Nickel  alloys.  Titanium  alloy's.  Steel,  Iron, 
Plastics,  Elastomers.  Concrete,  DegradatHon,  Visual  in- 
spection. Data. 

Preliminary  results  of  corrosion  of  materiUs,  based  solely 
upon  visual  examinations,  exposed  in  5640  feet  of  water  in  the 
Pacific  Ocean  for  123  days  showed  only  a  f4w  cases  of  de- 
terioration different  from  those  usually  found  in  moving  sur- 
face sea  water.   The  Clad  layers  on  two  aliAtiinum  alloys 
corroded  at  a  much  faster. rate  than  normal  for  surface  sea 
water.   The  lace-wotk  and  undersurface  tyjMS  of  attack  on 
certain  stainless  steels  appear  to  be  similair  to  types  of  attack 
by  stagnant  surface  sea  water;  this  could  b«  attributed  to  low 
oxygen  content  as  well  as  lack  of  a  significant  nx)vement  of 
deep  sea  water.   Other  materials,  both  metallic  and  non- 
metallic,  were  not  seriously  deteriorated  and  some  showed 
absolutely  no  evidence  of  deterioration.   (Author) 


AD-601  914 
OTS  Price  $0.60 


DlT.   30 


Army  Medical  Researoh  and  Nutrition  Lab..  Denver,  Colo. 

A  SIMPLE  AND  VERSATILE  PUNCH  CARD  SYSTEM  FOR 

BIBLIOGRAPHIC  USE. 

by  Gilbert  A.  Leveille,  Howerde  E.  Sauberitoh,  and 

Wayne  C.  Goad.   26  Dec  63.  lOp  i 

Task  16 

AMRNL  281  I  • 

unclassified  report 

Descriptors:   (*Bibliographles,  Informatidn  retrieval), 
(•Punched  cards.  Bibliographies),  Indexes^  Subject  Indexing. 
Classification,  Coding. 


A  punch  card  system  is  described  which  should  find  appli- 
cation for  general  or  specific  bibliographic  use.   The  system 
enables  the  individual  to  file  a  reference  by  subject,  author 
and  year.    A  reference  can  be  cross-indexed  in  as  many  as 
four  subject  categories  and  up  to  39,999  subjects  can  be 
Indexed.    The  cards  can  be  filed  randomly  and,  consequently, 
the  system  can  be  maintained  with  a  minimum  of  labor. 
(Author) 


AD-601  969 
OTS  Price  $0.75 


Dlv.    30.  25 


Airborne  Instruments  Lab.,  Inc.,  Deer  Park.  N.  Y. 
SOLID-STATE  FERROELECTRIC  ACCELEROMETER. 
Interim  rept.  no.  2,  4  Feb-4  May  64 
by  M.  L.  Wright  and  M.  M.  Freundlich.    12  Jun  64.  24p 
Contract  NOw64  0093C 

Unclassified  report 

Descriptors:  (♦Accelerometers,  Design),  (♦Ferroelectric 
crystals).  Optics,  Light,  Sources.  Focousing,  Polarization. 
Resolution,  Optical  equipment,  Photomuttipliers ,  Electron 
optics.  Potassium  compounds,  Borium  compounds.  Hydrogen, 
Lead  compounds. 

The  design  and  operation  of  a  fringe -counting  accelerometer 
breadboard  and  a  multiple-pass  accelerometer  breadboard 
is  given.   Single  fringe-resolving  systems  are  described.   A 
crystal  test  fixture  descriljed  In  a  previous  report  (AD-432  049) 
is  further  elat>orated  upon.    Finally,  data  resulting  from  the 
measurement  of  crystals  with  curie  points  is  presented. 


AD-601  981 
OTS  Price  $0.75 


Dlv.  30,  15 


Hudson  Labs..  Columbia  Univ..  Dobbs  Ferry,  N.  Y. 
ALGORITHMS  FOR  ANALYSIS  AND  TRANSLATION  OF  A 
SPECIAL  SET  OF  COMPUTABLE  MATHEMATICAL  FORMS. 
Technical  rept.  no.  113 

by  M.  Klerer  and  J.  May.  Oct  63,  26p  CU  138  640NR266Phys 
Contract  Nonr266  84 

Unclassified  report 

Descriptors:  (♦Mathematics,  Programming  (Computers)), 
(♦Progranmiing  (Computers),  Mi)thematics),  Character 
recognition.  Data,  Mathematics,  Magnetic  tapes.  Printing, 
Compilers,  Sequences. 

The  coding  algorithms  for  the  analysis  and  translation  of 
the  sequential  paper  tape  code  produced  in  typing  a  program, 
that  are  referenced  in  Klerer,  M.  and  May,  J.,  An  oqierlment 
In  a  user  oriented  computer  system,  Conun.  ACM  7,  5 
(May  1964),  290-294.  are  given.    Originally,  this  was  an 
appendix  to  the  above  i>aper  but.  for  reasons  of  space.  It  was 
decided  to  issue  the  appendix  as  a  separate  document.   The 
correspondence  between  the  two-dimensional  typewritten 
document  and  the  one -dimensional  paper  tape  code  string  Is 
unique  only  in  the  sense  that  reading  the  paper  tape  code  will 
regenerate  the  document  exactly  as  originally  typed,  errors 
and  overtyping  included.   The  translating  algorithm  reads  the 
particular  tape  and  assigns  a  unique  storage  location  in 
memory  which  in  fact  has  a  one-to-one  correspondence  to 
the  strolces  of  the  actual  two-dimensional  typewritten  docu- 
ment.  Thus,  all  overtyping  strokes  actually  enter  the  same 
memory  cell,  and  erasures  are  distinguished  from  reasonable 
overtypes  (e.g.,A)  by  flag  bits. 


AD-601  987 
OTS  Price  $3.50 


Dlv.   30 
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Office  of  Naval  Research,  Washington,  D.  C. 

THE  LOGICAL  DESIGN  OF  A  MULTICHANNEL  DEVICE 

FOR  THE  RETRIEVAL  OF  INFORMATION. 

by  Vance  R.  Wanner.   Apr  64,   208p 

ONR  ACR93 

Unclassified  report 


Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


Descriptors:  ('Information  retrieval.  Digital  computers), 
('Computer  logic.  Digital  computers).  Multiple  operation, 
Input -output  devices.  Data  storage  systems,  Data  proces- 
sing systems.  Design,  Search  theory. 

The  paper  outlines  a  preliminary  logical  investigation  of  a 
data  retrieval  system  In  which  word  bits  are  handled  in 
parallel  and  in  which  the  interrogation  plan  is  not  constrained 
to  conform  necessarily  to  a  preordained  set  of  interrogation 
keys.   Although  the  system  is  generally  described,  attention 
is  focused  primarily  upon  the  heart  of  the  system,  a  com- 
parator unit  whose  purpose  is  to  extract  from  the  larger  body 
of  stored  data  that  which  is  germane  to  any  specific  set  of 
interrogation  criteria.    Since  the  treatment  is  not  oriented  in 
the  direction  of  any  unique  usage,  the  approach  is  quite 
general  and,  furthermore,  does  not  extend  into  electronic 
packaging  or  circuiting.    (Auttwr) 


AD-602  034 
OTS  Price  $3.00 


Olv.   30,  13 


Massachusetts  Inst,  of  Tectu,  Cambridge. 

TECHNIQUES  AND  MATERIALS  IN  THE  MODELING  OF 

REINFORCED  CONCRETE  STRUCTURES  UNDER  DYNAMIC 

LOADS. 

by  Harry  G.  Harris,  Peter  C.  Schwindt,  Imad  Taher,  and 

Stuart  Werner.    Dec  63,  167p   MIT  R63  54,  DSR-9384 

Contract  NBy32228 

Unclassified  report 

Descriptors:    (*Relnforced  concrete.  Models  (Simulations)), 
(•Structures,  Reinforced  concrete),  (*Loading  (Mechanics), 
Reinforced  concrete).  Stresses,  Mathematical  analysis. 
Civil  engineering.  Model  tests.  Reinforcing  materials. 
Wire,  Cylindrical  bodies.  Beams  (Structural),  Test  methods. 
Test  eipiipment.  Compressive  properties.  Tensile  proper- 
ties, Plastics,  Blast,  Simulation. 

The  overall  problem  of  reinforced  microconcrete  models  is 
examined  from  the  point  of  view  of  clarifying  the  basis  of 
model  scale,  aggregate  gradation,  size  of  test  specimen  and 
fabricating  techniques.   The  problems  dealt  with  in  this  report 
include:  (1)  Design  d  control  specimens  -  shape  effect,  size 
effect.  (2)    Design  of  the  model  mix  -  aggregate  gradation, 
water  cement  ratio.    (3)  Testing  of  control  specimens  -  strain 
rate,  type  of  machine  used.    (4)  Strength  properties  -  uncon- 
fined  compression  strength,  flexural  strength,  strength  of 
reinforcement,  bond  characteristics,  shear  strength.  Poisson's 
ratio.   (5)  Fabrication  of  models.   In  addition,  supplementary 
Information  is  provided  concerning  the  use  of  plastics  as  a 
model  material  for  reinforced  concrete,  and  the  design  of  a 
dynamic  loading  machine  to  test  small  scale  models. 

AD-602  036  Div.   30,  27 

OTS  Price  $5.00 

Naval  Boiler  and  Turbine  Lab.,  Philadelphia.  Pa. 

INSTRUMENT  STANDARDS. 

lltb  ed. 

ed.  t>y  E.  L.  Lewis.    1  Jun  64,  30Sp 

Unclassified  report 

Descriptors:   ('Instrumentation,  Standards),  (*Naval 
research  laboratories.  Instrumentation),  Boilers,  Turbines, 
Performance  (Engineering),  Measurement,  Thermocouples, 
Calorimeters,  Pressure  gages.  Meters,  Materials,  Specifi- 
cations. Instruction  manuals. 

The  Standard  Plans  contained  in  this  binder  constitute  Naval 
Boiler  and  Turbine  Laboratory  Instrument  Practice  as  of  the 
Date  of  Issue.   They  are  subject  to  revision  without  notice  to 
holders  of  this  binder.   They  r^resent  only  r^wtitive  items, 
each  test  measurement  system  is  designed  according  to  its 
own  recfdrements.  the  standards  being  used  where  applicable. 
Beginning  with  the  11th  Edition  the  Standards  specifically  con- 
cerned with  Flow  Measurement  hf ve  been  removed  from  this 


voliune  and  are  being  issued  as  a  separate  publication.   The 
assembly  of  these  standards  into  a  separate  volume  has  been 
done  to  facilitate  their  use  by  those  whose  primary  area  of  in- 
terest is  in  the  field  of  fluid  flow  measurement  and  calcidatlon. 
(Author) 


AD-602  065 
OTS  Price  $2.z5 


Div.   30 


RCA  Defense  Electronic  Products,  Camden.  N.  J. 

RCA  PRINT  READER  INVESTIGATION  AND  TESTS. 

Final  rept., 

by  W.  J.  Honnon,  T.  W.  Olsen,  J.  F.  Schanne.  G.  T.  Burton, 

and  W.  F.  Heagerty.   Oct  62,  85p 

Contract  AF30  602  2560,  ProJ.  4594,  Task  45820 

RADC  TDR62  578 

Unclassified  report 

Descriptors:    ('Reading  machines.  Operation).  ('Char- 
acter recognition.  Reading  machines).  Scanning,  Printing, 
Electronic  scanners.  Feasibility  studies.  Fiber  optics. 
Electron  optics.  Numbers,  Language,  Photoelectric  effect. 
Correlation  techniques.  Performance  (Engineering). 

The  objective  of  this  program  was  to  determine  the  poten- 
tial performance  of  the  RCA  electro-optical  reading  machine. 
Primary  emphasib  was  placed  on  evaluating  the  ability  of  the 
machine  to  recognize  complete  English  and  Russian  fonts. 
This  evaluation  was  accomplished  by  extending  the  capacity  of 
the  RCA  experimental  machine  and  measuring  the  correlation 
ratios  of  the  signals  from  the  recognition  chiuwels  while  a 
set  of  test  documents  was  read.   The  correlation  ratios  meas- 
ured indicated  the  ability  i>f  the  machine  to  distinguish  among 
the  characters  in  English  aud  Russian  fonts.    The  results  of 
these  tests  proved  that  the  electro-optical  print  reading  method 
is  suitable  for  reading  lx>th  fonts.   The  results  also  in^cated 
that  reliable  multifont  operation  can  be  realized.   The  feasi- 
bility of  using  on  electronic  flying-spot  scanner  to  scan  book- 
size  lines  of  print  was  also  investigated.   To  achieve  this 
objective,  a  sectionalized  scanning  technique  was  developed 
and  successfully  demonstrated.    It  enabled  exceptionally  high 
resolution  to  be  realized  without  the  need  for  a  special 
kinescope.   The  report  contains  a  detailed  description  of  the 
operating  principles  of  the  RCA  machine,  results  of  the 
correlation  ratio  tests,  a  description  of  the  sectionalized 
scanner,  and  a  description  of  a  number  of  techniques  for 
extending  the  perfonniUK-c  of  this  machine.  (Autttor) 


AD-602  067 
OTS  Price  $0.75 


Div.   30.  8.  25 
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IBM  Data  Systems  Div..  Kingston.  N.  Y. 

CRYOGENIC  ASSOCL\TIVE  PROCESSOR  PLANE  TEST 

AND  EVALUATION. 

Final  technical  rept.  for  15  Aug-15  Dec  63, 

by  G.  B.  Rosenberger.    Jun  64.  30p 

Contract  AF30  602  3175.  FroJ,  5581,  Task  558108 

RADC  TDR64  26 

Unclassified  report 

Descriptors:    ('Cryogenic  storage  devices.  Research  pro- 
gram administration).  Manufacturing  methods.  Performance 
(engineering).  Data  processing  systems.  Superconductivity, 
Circuits.  Films,  Polymers,  Vapor  plating.  Vacuum  apparatus. 
Capacitors,  Lead,  Tin,  Metal  films,  Silicon  compounds. 
Monoxides,  Electric  insulation.  Electron  bombardment. 

The  fabrication  and  testing  of  a  Cryogenic  Associative 
Processor  are  described  in  this  report.    The  processor  con- 
sisted of  2350  cryotrons  interconnected  to  form  ten  12-bit  wwords 
of  associated  storage.    The  cryotrons  and  the  necessary  con- 
trol circuitry  were  vacuum -deposited  on  a  four  and  a  half  by 
four  and  a  half  Inch  substrate.    Polymer  type  insulation  was 
a'ied.    The  fabrication  process  and  the  reasons  for  limited 
success  of  the  program  are  discussed  in  detail.  (Author) 


RESEARCH  AND  RESEARCH  EQUIPMENT  -  Division 


AD-602  073 
OTS  Price  $1.25 


Div.   30,  16 


RAND  Corp.,  Santa  Monica,  Calif. 

A  DIGITAL-COMPUTER  MODEL  OF  NERVE 

FUNCTIONING. 

by  Donald  H.  Ferkel.    Jun  64,  4 9p   RM-4132N 

Grant  PHS  GM09608  03 

Unclassifi 


30 


ELL 


report 


Descriptors:    ('Nerve  cells.  Bionics),  ('Mathematical 
models.  Nerve  cells),  ('Bionics,  Nerve  celW),  Cybernetics. 
Programming  (Computers),  Digital  computefB,  Simulation. 
Nervous  system.  Cells  (Biology),  Cytology. 

A  mathematical  model  of  nerve-cell  functionihg  is  de- 
scribed.  This  model  is  embodied  in  digltal-c^nputer  pro- 
grams which  simulate  the  behavior  of  nerve  qalls,  their  Inter- 
connecting fibers,  and  extrinsic  sources  of  in^pulses.   The 
simulation  utilizes  a  continous  time  parameter.    Investigations 
using  this  model  have  been  conducted  In  clos0  collaboration 
with  experimental  neurophyslologiste.   The  physiological  con- 
tent of  the  model  is  discussed  by  tracing  a  netrve  impulse  as 
it  Is  conducted  along  an  axon,  and  as  It  occasions  the  release 
of  a  transmitter  substance  at  a  synapse.  Intetfacts  with  the 
transmembrane  potential  of  the  postsynaptic  cell,  undergoes 
spatial  and  temporal  integration  with  other  postsynaptic  poten- 
tials, and  possibly  contributes  to  the  firing  of  the  cell,  which 
undergoes  absolute  and  relative  refractory  periods,  and  propa- 
gates an  impulse  along  Its  own  axon.  (Author] 


AD-602  074 
OTS  Price  $1.25 


Div.   30 


RAND  Corp.,  Santa  Monica.  Calif. 

JOSS:   SCENARIO  OF  A  FILMED  REPORT. 

by  C.  L.  Baker.    Jun  64,  50p    RM-162PR 

Contract  AF49  638  700 

Unclassified  report 
t 

Descriptors:    ('Data  processing  systems,  Uotlon  pic- 
tures). Systems  engineering.  Programming  (Computers), 
Computer  operators.  Typewriters,  Comm\«ilcatlon  systems 
Programming  languages.  Computers. 

Report  on  a  film  and  discussion  of  the  Rand  J^hnniac  Open- 
Shop  System,  an  on-line  time  shared  application  of  the 
Rand  Johnniuc  Computer. 


AD-602  077  Div.    30.  2,25 

OTS  Price  $0.75 

Ohio  State  Univ..  Columbus.   Research  Fouiflatlon. 

THE  DESIGN  AND  CONSTRUCTION  OF  A  liUMTNOUS 

SHOCK  TUBE  FOR  SPECTROSCOPIC  INVEpTlGATIONS 

OF  HIGH-TEMPERATURE  GASES. 

Final  rept.,  i 

by  Paul  L.  Byard,  Ronald  E.  Roll,  and  Arne(  Slettebak. 

Jan  64,   25p  ^ 

Contract  AF19  604  4055.  Projs.  8635;  845,  ffiask  863503 


AFCRL  64  257 


Unclass  ifled  report 


Descriptors:    CShock  tubes.  Design),  (*GMes, 
Spectroscopy).  CSpectrum  analyzers.  Design),  Astro- 
physics, Test  facilities.  High-temperature  research. 
Line  spectrum.  Continuous  spectrum,  Atonilc 
spectroscopy.  Absorption  spectrum.  Gas  ionization. 
Shock  wives. 

The  shock  tube  and  auxiliary  equipment  ar^  described  In 
AD-410  569.    Modifications  and  additions  to  the  equipment 
are  discussed.    The  theory  of  the  formatios  of  spectrum 
lines,  applicable  to  shock-tube  spectroscoR/.  is  developed. 
A  temperature  behind  the  reflected  shock  is  computed  by  a 
line  reversal  method  which  is  in  good  agreement  with 
Ijfcvlously  ineasured  excitation  temperatuMS.    (Author) 


AD-602  096 
OTS  Price  $2.50 


Div.   30 


Digital  Compu;ter  Lab.,  Univ.  of  Illinois.  Urbana. 
GENERAL  THEORY  OF  MOST  EFFICIENT  CODES, 
by  Yasuo  Komamlya.   9  Jun  64,  109p   ILU-DCL  163 

Unclassified  report 

Descriptors:   ('Programming  (Computers),  Theory), 
('Binary  arithmetic.  Mathematical  logic),  ('Matrix  algebra. 
Vector  analysis).  Real  numbers.  Algebras. 

In  this  paper,  the  number  of  most  efficient  binary  codes  and 
the  construction  methods  are  discussed  in  general,  where  the 
most  efficient  binary  codes  mean  codes  with  a  minimum  Ham- 
ming distance  of  p.  The  purpose  of  the  paper  was  to  obtain 
maximum  m  and  the  value  of  each  x  sub  ij.   Discussed  are: 
(1)  A  theorem  which  plays  an  important  role  in  the  coding 
problem:  (2)  The  matrix  H(n.  p);  (3)  The  characteristic 
values  of  H(n.  p);  (4)  Some  properties  of  the  independence  of 
vectors;  (5)  A  solution  under  some  conditions  (group  code 
condition  implies  these  conditions;  accordingly,  gro»q)  code  is 
a  special  case  of  these  conditions);  (6)  One  method  of  general 
solution;  and  (7)  Application  of  Boolean  algebra  in  finding  a 
general  solution. 


AD-602  110 
OTS  Price  $2.50 


Div.   30,  5.  8 


General  Dynamics/Electronics,  Rochester.  N.  Y. 
ADAPTIVE  PROGRAMMING  TECHNIQUES  FOR  CIR- 
CUIT DESIGN. 
Final  r^t. 
Jun  64.    104p 

Contract  AF30  602  2961.  ProJ.  5581,  Task  558104 
RADC  TDR64  194 

Unclassified  report 

Descriptors:  ('Pattern  recognition.  Computer  logic), 
('Adaptive  conununication  systems.  Pattern  recognition). 
Circuits,  Design.  Decision  theory.  Statistical  functions. 
Equations,  Digital  systems.  Analog  systems.  Programming 
(Computers),  Communication  theory.  Probability, 
Sanq>llng. 

Efforts  to  develop  pattern  recognition  techniques  in 
general,  and  in  particular,  the  application  of  threshold  logic 
devices  to  pattern  recognition  are  reported.   The  threshold 
logic  equation  has  been  generalized  to  handle  pattern  observ- 
ables  which  are  continuous  variables.   Emphasis  was  placed 
on  the  classification  with  minimum  errors  in  the  unknown 
patterns  as  opposed  to  tlte  learning  patterns  used  to  design 
the  system.   (Author) 


AD-602  187  Div.    30,  25 

OTS  Price  $0.75 

American  Meteorological  Society,  Boston.  Mass. 
DEVICE  FOR  MEASURING  THE  SIZE  SPECTRUM  OF 
SPHERICAL  PARTICLES  AND  FOG  DROPLETS, 
by  V.  I.  Golikov.  Jan  64,  24p  AmMetSoc  T-R-422 
Contract  AF19  628  3880 
TT  64  11827 

Unclassified  report 

Ustanovka  dlya  Izmereniya  Spektra  Razmerov  Sfericheskikh 
Chasttts  1  Kapel'  Tumanov.  trans  of  Glavnaya  Geofiztcheskaya 
Observatoriya.  Leningrad.  Trudy  (USSR)  1961,  no.  109[l71j, 
p.  76-89. 

Descriptors:  ('Particle  size.  Optical  analysis),  ('Photom- 
eters, Design),  Spheres,  Particles.  Water,  Drops,  Fog, 
Optical  properties.  Measurement,  Optical  instruments. 
Errors,  Reduction.  USSR. 
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A  laboratory  device  is  described  for  measuring  tbe  sire 
spectrum  of  spherical  particles  of  powder  (plane  models  of 
sol)  and  water  droplets  (droplets  in  a  thin  oil  nim,  and  a 
steam  fog  In  a  cloud  chamber  and  investigate  possible  sources 
of  error  and  means  of  reducing  them.    (Author) 


AO-602  229 
OTS  Price  $0.50 


Dlv.    30 


AD-602  222 
OTS  Price  $0.75 


Dlv.    30,  18,  32 


Moore  School  of  Electrical  Engioeerli^.  Univ.  of  Pennsyl- 
vania. Philadelphia. 

ON  A  STUDY  OF  INFORMATION  STORAGE  AND 
RETRIEVAL. 
Interim  technical  rept., 
by  D.  S.  Sharp  and  J.  E.  McNulty. 
15May64.22p   MSEE  65  01 
Contract  NonrSSl  40 

Unclassified  report 

Descriptors:    ('Information  retrieval,  Inventory  control), 
(•Inventory  control.  Information  retrieval),  (•Operations 
research.  Management  planning).  Naval  research,  Manage- 
ment engineering.  Human  engineering.  Real  time.  Logistics, 
Stock  level  control.  Data  storage  systems,  Input-output 
devices.  Economics,  Personnel  management.  Systems 
engineering. 

A  preliminary  system  study  was  carried  out  at  ASO  (Avia- 
tion Supply  Office)  to  determine  the  information  needs  of  per- 
sonnel and  the  actions  requiring  the  use  of  the  file  for 
Input/output.   A  study  of  equipment  characteristics  Is  in 
process  and  various  equipment  has  been  analyzed  for  suita- 
bility.   Experimental  equipment  configurations  are  being 
considered  as  well  as  commercially  available  machines.    Ex- 
periments in  man-machine  relationships  cannot  take  place  until 
suitable  visual  display  equipment  is  available,  but  a  research 
design  has  been  formulated  and  experiments  can  begin  as  soon 
as  the  equipment  is  Installed.   A  further  study  of  the  detailed 
information  needs  in  a  real-time  environment  is  planned  with 
further  study  in  the  Catalog.  Stock  Control  and  Technical  sec- 
tions of  ASO.    As  visual  display  equipment  is  obtained  for 
research  purposes,  the  planned  series  of  experiments  will  be 
conducted,  gradually  advancing  to  more  advanced  concepts 
involving  changes  to  the  computer  executive  program  in  order 
to  provide  information  in  a  form  which  is  more  compatible 
with  real-time  operations.  (Author) 


AD-602  226 
OTS  Price  $0.50 


Dlv.   30,  15.  32 


Moore  School  of  Electrical  Engineering,  Univ.  of 
Pennsylvania,  Pa. 

AUTOMATIC  CLASSIFICATION  FOR  THE  DDC  MATHE- 
MATICS COLLECTION:  A  STATISTICAL  OPTIMIZATION 
OF  SEARCH  TIME  IN  AN  INFORMATION  RETRIEVAL 
SYSTEM;  THE  USE  OF  REAL  TIME  COMPUTERS  FOR 
INVENTORY  CONTROL. 
Research  progress  rept., 

by  P.  L.  Lelfer,  B.  Zimmerman,  and  D.  D.  Sharp,  Jr. 
May  64,  3p    MSEE  64  17,  MSEE-64  21 
Contract  Nonr551  40 

Unclassified  report 

Descriptors:  (*Abstracts,  InformaUon  retrieval), 
(♦Documentation,  Mathematics),  (•InformaUon  retrieval, 
Search  theory),  (♦Inventory  control.  Data  processing  sys- 
tems). Real  time.  Computers,  Subject  indexing.  Vocabulary, 
Computer  storage  devices,  MathemaUcal  models. 
Optimization. 


This  rqwrt  consists  of  abstracts  of  the  three  reports. 


Mitre  Corp.,  Bedford,  Mass. 

•AN  APPROACH  TO  COMPARING  COSTS  OF  ELECTRONIC 

PROCESSING  OF  PERT  DATA:    PERT  I  VERSUS  PERT  in 

by  A.  £.  Autio.   Jun  64,  16p   Mitre  W-6611  ' 

Contract  AF19  628  2390,  Proj.  850 

ESD  TDR64  113 

Unclassified  report 

Descriptors:  (♦Data  processing  systems.  Digital  compu- 
=?^!!i.*  "^*"'^'«  (Computers).  Costs),  (♦Compilers. 
E^lve^ness).  Systems  engineering.  Programming  languages. 

This  document  develops  relationships  for  estimating  costs 

P"«e8s»ng  single  runs  of  PERT  data  on  the  7090  computer 
on  the  basis  of  the  number  of  activlUes  per  network.    A 
comparison  is  also  made  of  the  PERT  I  vs.  PERT  ID  pro- 
cessing costs  in  which  the  latter  appears  decidedly  more 
attractive,  particularly  in  the  larger  networks.  (Author) 


AD-602  230 
OTS  Price  $2.60 


Div.    30,  17 


Rensselaer  Polytechnic  Inst.,  Troy,  N   Y 

THE  DESIGN  AND  CONSTRUCTION  OF  A  HIGH 

TEMPERATURE  LABORATORY. 

Master's  thesis, 

by  Nathan  G.  Tupper.    Jun  64.    36p 

Unclassified  report 

Descriptors:    (♦Creep,  Test  faculties).  (♦High-temperature 
research.  Laboratories),  (♦Metallurgical  laboratories 
Design),  Test  equipment.  ConstrucUon.  Loading  (Mechanics) 
Stresses.  Strain  (Mechanics),  Recording  Systems,  Furnaces. 

The  work  was  concerned  with  the  design  and  construcUon 
ctf  a  high-temperature  laboratory  for  use  in  investigation  of 
toe  first  and  second  stages  of  creep.    The  modiflcation  of 
four  lever-arm  units  is  described,  with  emphasis  on  the 
reducUon  of  tare  load,  the  minimizing  of  bending  stresses 
on  the  specimen,  and  the  improvement  of  toe  strain -measur- 
ing system.    The  design  and  construction  of  six  dead-wei«ht 
umts  is  described.   A  unique  loading  system  consisUng  of  a 
barrel  roUer  bearing,  universal  joint,  and  chain  is  presented. 
Ail  accurate.  automaUc  system  for  measuring  and  recordinjr 
strain  is  described.   The  selection  of  proper  furnaces  and 
controlling  equipment  is  described.    Wiring  diagrams 
drawings  and  schematic  diagrams  are  presented  where 
pertinent.    (Author) 


AD-602  241 
OTS  Price  $2.25 


Dlv.    30 


Aerospace  Corp.    Los  Angeles   Calif. 

PROFESSIONAL  PAPERS  CLEARED  FOR  POSSIBLE 

PUBLICATION  AND/OR  PRESENTATION. 

Rept.  for  16  Jun  63-15  Jun  64, 

by  Frances  A.  Brady.    30  Jun  64.    86p 

CSR-269  9990APPl,supersedes  CSR-269  9990PP1-PP11 

Contract  AF04  695  269 

Unclassified  report 

Descriptors:    (•Bibliographies.  Scientific  research), 
Reports.  Physics,  Chemistry.  Mathematics.  Engineering. 
Mlningengineering,  Aeronautics,  Space  flight,  MeUllurgy. 
Geology. 

The  bibliography  is  an  integration  of  the  previous 
bibliographies  together  with  additions, and  is  comprised  of 
a  listing  of  all  professional  papers  cleared  at  Aerospace 
Corporation  for  the  period  16  June  1963  through  15  June 
1964. 
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31.    SHIPS  AND  MARINE 
EQUIPMENT 


AD-602  211  Dlv. 

OTS  Price  $2.60 


31 


David  Taylor  Model  Basin.  Washington.  D.  C. 

CALCULATED  MODES  AND  FREQUENCIES  OF  HULL 

VIBRATION  OF  USS  GEORGE  WASHINGTON  (SSBN  698). 

Research  and  development  rept., 

by  Barbara  H.  Gessweln  and  Fred  Moses.   Nbv  60,  28p 

Proj.  S  F013  1101 

DTMB  1464 

Unclassified  report 

Descriptors:   (♦Submarine  hulls,  VlbraUon  ,  Mechanical 
properties.  Frequency.  ShafU,  Ballistic  missile  Sub- 
marines, Nuclear  powered  vessels.  1 1 

Normal  mode  shapes,  natural  frequencies,  and  bending 
moments  of  vertical  flexural  vibration  and  ol  longitudinal 
bartype  vibration  of  the  hull  and  of  toe  shafting  system  were 
calculated  for  USS  George  Washington  (SSBN  $98).   The 
metlwds  used  in  evaluating  the  parameters  niBcessary  for  the 
calculations  were  described.    (Autoor) 


AL -602  238 
OTS  Price  $1.75 


Div.    31,26 


Rubber  Lab.,  Mare  Island  Naval  Shipyard,  Villejo,  Calif. 

DEVELOPMENT  OF  METAL  LAMINATES  WJITH  HIGH 

DAMPING  CAPACITY. 

Progress  rept.  no.  3, 

by  R.  M.  Antonuccl.    13  Jul  64.   64p 

Proj.  S.  F013  11  01,  Task  1353 

lifWS  94  53 

UnclaasU^^d  report 

Descriptors:    (•Sandwich  panels,  Manufactulrtng  metoods), 
(•Submarine  hulls.  Sandwich  panels),  Laminates.  Damping, 
Metals.  Steel,  Synthetic  rubber,  Adhes Ives,  Bonding. 
Molding,  Machining.  Cold  workii^,  Elastlcl^.  Vibration. 
Ship  structural  components. 


This  report  describes  techniques  developed  for  the  manu- 
facture of  flat  panels  three  feet  by  four  feet  In  size  and 
having  a  net  thickness  of  steel  of  3/8  inch  for  use  as  fair- 
water  and  superstructure  plates  on  submarines.   The  panels 
consisted  of  six  1/16-lnch  thick  layers  of  mild  steel  inter- 
leaved wlto  10-mil  tolck  layere  of  a  Neoprene  ILA  compound. 
Various  methods  of  cutting,  machining  and  forming  the 
panels  to  desired  contours  were  investigated.    It  was  found 
toat  the  panels  can  be  cut  with  a  band-saw  to  desired  sizes 
and  machined  with  the  usual  cutting  tools  providing  the 
panels  are  kept  cool  during  these  operations.   It  was  also 
found  toat  the  panels  could  be  bent  satisfactorily  only  wlto 
radius  dies  and  then  only  if  the  panels  were  totally  enclosed 
within  mating  dies.    The  minimum  radius  of  curvature  to 
which  panels  of  practical  size  could  be  bent  was  48  inches. 
Bending  of  the  panels  to  this  curvature  had  no  significant 
effect  on  the  bond  between  the  steel  laminae  and  interlayer 
material  or  on  damping  behavior.    (Author) 


AD-602  291 
OTS  Price  $4.60 


r  iv.  31.  9 


David  Taylor  Model  hmsln.  Washington.  D.  C. 

WAKE  ANALYSIS  OF  SHIP  MODELS.  SINGLE-SCREW 

DE-TYPE, 

by  H.  M.  Cheng  and  J.  B.  Hadler.  Jun  64,  46p 

DTMB  1849 

Unclassified  report 

Descriptors:  (»Wake,  Ship  models),  (♦Destroyer  escoiw. 
Model  tests).  Ship  models.  Propellere  (Marine),  Design. 
Ship  structural  components.  Velocity,  Cavitation.  Vibration. 
Loading  (Mechanics),  Data,  Performance  (Engineering), 
Mathematical  analysis. 

This  report  presents  the  results  of  an  analysis  of  the  wake 
of  single-screw  DE-type  ship  models  using  the  IBM-7090 
Computer.    The  data  presented  are  the  interpolated  longi- 
tudinal and  tangential  velocity  distributions,  their  computed 
mean  values,  the  harmonic  conte-.ts  of  these  velocity  com- 
ponents, the  resultant  Inflow  velocity  distribution,  and  the 
advance  angles  and  their  variations.   Also  Included  are  the 
calculated  volumetric  wake  velocities.  (Author) 
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AD-601  701  Dlv.  32,  18 

OTS  Price  $2.00 

Army  Natick  Labs..  Mass. 

MILITARY  TYPESETTING  EQUIPMENT  AND  SYSTEMS 

FOR  INDO-ARYAN  AND  DRAVIDL\N  LANGUAGES  (HINDI, 

MARATHI,  BENGAU,  PUNJABI,  GUJARATI,  MALAYALAM. 

TAMIL,  AND  TELUGU)  (1961-1963). 

Technical  rept. 

by  Edward  Nitenson.   Feb  64.  79p 

Unclassified  report 

Descriptors:     (*Language,  India),  (•Typewriters,  Language), 
Printii^.  Lithography,  Military  training. 

This  Is  the  first  known  attempt  to  assemble  technical, 
engineering,  and  Indian  language  data  needed  to  develop 
military  field  typesetting  equipment  that  will  provide  the 
United  States  Army  an  effective  capability  for  preparing 
Indoctrination  material  in  the  native  language  of  India.    During 
the  initial  phase  of  this  study  it  was  determined  that  eight 
Indo- Aryan  and  Dravldian  languages  are  understood  by  the 
largest  proportion  of  the  literate  population  of  India.   There- 
fore, efforts  were  directed  toward  obtaining  data  applicable 
to  field  equipment  for  typesetting  these  languages.   As  a 
result,  sui^iclent  reliable  information  was  compiled  from 
knowledgeable  national  and  international  sources  for  conduct- 
ing exploratory  development  and  engineering  programs  for 
(a)  improving  and  adi^>tlng  commercially  available  Indian  type- 
writer keyboards  to  military  equipment  and  (b)  developing 
new-concept  typesetting  equipment  and  systems  that  will 
fulfill  Immediate,  future,  and  long-range  Indoctrination 
Program  requirements.    (Author) 


AD-601  706 
OTS  Price  $1.25 


DlT.  32 


David  Taylor  Model  Basin.  Washington,  D.  C. 

STANDARDIZATION  REQUIREBIENTS  FOR  TECHNICAL 

REPORTS. 

Revision  no.  2 

by  Robert  E.  Lord.    Mar  63,  4^ 

DTMB  1010.  PB  144  372 

Unclassified  report 

Descriptors:     (^Reports.  Standardization),  (*Reports, 
Military  requirements).  Military  publications,  Sclentlhc 
research.  Standards. 

The  report  pcesents  the  technical  rqwrt  standards  estab- 
lished by  the  Bureau  of  Ships  for  its  various  laboratories  and 
defines  the  different  kinds  of  BuShips  reports.   It  also  out- 
lines the  procedures  to  be  followed  by  the  David  Taylor  Model 
Basin  in  the  preparation  and  publication  of  technical  reports 
consistent  with  BuShips  policy.  (Author) 

AD-601  891  Dlv.  32,  26 

OTS  Price  $5.60 

Department  of  Justice,  Washington,  D.  C. 

REPORT  OF  THE  ATTORNEY  GENERAL,  PURSUANT 

TO  SECTION  2  OF  THE  JOINT  RESOLUTION  OF  SEPTEMBER 

6.  1963.  CONSENTING  TO  AN  INTERSTATE  COMPACT  TO 

CONSERVE  OIL  AND  GAS. 

Annual  rept. 

by  Robert  F.  Kennedy.   Jun  64,  60p 

Unclassified  rqnrt 

Descriptors:     ('Petroleum,  Conunerce),  (*Indu8trial 
production,  Petroleum  industry).  Costs,  Economics, 
Effectiveness,  Tables,  United  States  government.  Control, 
Reports. 


Topics  include:  conservation  and  competition,   (conserva- 
tion activity,  survey  activities):   Interstate  Oil  Compact 
Commission,    (regular  L  O.  C.  C.  activity.  Governors  Study 
Committee):   state  action,   (divergence  of  state  production 
policies,  re-emergence  of  Ohio):   federal  action,    (background, 
statistical  problems,  government  data  responsibility):   indus- 
try actlTity. 

AD-601  900  DlT.  32 

OTS  Price  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

TRADE  WITH  COMMUNIST  COUNTRIES,  YES  OR  NO. 

by  Egen  Neuberger.  May  64.  16p  P-2912 

Unclassified  report 

Descriptors:  (•Commerce,  Communists),  (•Political 
science.  Communists),  USSR,  Foreign  government.  Foreign 
policy.  Social  sciences,  Europe,  Cuba,  Cold  war,  China. 

An  analysis  of  the  various  Issues  underlying  the  complex 
interplay  between  the  economic  and  political  aspects  of 
international  economic  relations  in  the  present  period  of 
hot  peace. 


AD-602  066  DlT.  32,  30 

OTS  Price  $9.60 

Thomas  J.  Watson  Research  Center.  Yorktown  Hei^its, 

N.  Y. 

AUTOMATIC  LANGUAGE  TRANSLATION. 

Final  rept. 

Apr  64,  115p 

Contract  AF30  602  3145,  Proj.  4599,  Task  459901 

RADCTDR64  64 

Unclassified  report 

Descriptors:  (*Machlne  translation.  Language),  ('Language, 
Machine  translation).  Dictionaries,  Programming  (Comput- 
ers), Documentation. 

This  report  summarizes  research  performed  and  describes 
the  status  of  automatic  language  translation  work  at  IBM 
as  of  Dec.  31,  1963.    86,545  entries  were  either  added  or 
deleted  from  the  dictionary.   The  editing  of  the  dictionary 
Included  the  Incorporation  of  mlcroglossarles  In  13  fields  in 
the  main  body  of  the  dictionary.   As  a  result  of  a  studty,  verb 
entries  were  classified  on  the  basis  of  the  government  of 
cases.    The  bidirectional  program  embodies  all  major  limited 
environment  linkages.   It  is  now  ready  to  be  expanded  Into  a 
sentence-wide  syntactic  analysis.   The  multipass  program, 
which  Is  equivalent  in  its  analytic  capabilities  to  the  bidirec- 
tional program  of  June  1963,  is  in  the  process  of  being  de- 
bugged.  B  will  be  capable  of  handling  random  text.    (Author) 


AD-602  085 
OTS  Price  $1.25 


Dlv.   32,  14 


Laboratories  for  Research  and  Development,  Franklin 
Inst.,  Philadelphia,  Pa. 

AN  EVALUATION  OF  DATA  COLLECTIONS  FOR  PLASTICS, 
by  Guntber  Cohn  and  Carol  Carr.   May  64,  50p  I-B2104  1 
Contract  DA36  034  501AMC0119A 

Unclassified  report 

Descriptors:  (•Plastics,  Documentation).  (•Documentation, 
Plastics),  (•Data  storage  systems.  Plastics).  Data  processing 
systems.  Information  retrieval.  Libraries. 

Recommendations  are  made  for  a  data  system  suitable  for 
the  Plastics  Technical  Evaluation  Center  on  the  basis  of  a 
study  of  various  aspects  of  data  and  existing  data  systems. 
PLASTEC  needs  d^a  to  carry  out  its  function  as  an  information 
center  and  to  answer  requests.   The  data  sources  available 
include  unpublished  information,  the  report,  and  open 
literature  in  plastics.   Data  exists  in  tabular  and  '  rnrhlc  form 
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and  may  be  critical  or  unevaluated;  provisions  must  be  made 
for  handling  all  aspects  of  data.    Methods  for  handling'data 
range  from  manual  to  machine  and  information  can  be  filed  by 
material,  property  or  by  a  random  access  method.   The 
existing  data  systems  provide  examples  of  the  various  methods 
available  for  handling  data.   Although  some  existing  systems 
handle  plastics  data  the  coverage  is  not  oompilete  and  there 
still  remains  a  need  for  a  unified  data  center  in  plastics.   A 
manual  system  consisting  of  data  sheets  filed  by  material  is 
recommended  for  the  present.    This  system  can  easily  be 
converted  for  machine  storage  and  retrieval  If  necessary. 
(Author) 


AD-602  134  DlT.   32,  M 

OTS  Price  $10.10 


Columbia  UniT.,  New  York,   School  of  Engineering  and 

Applied  Science. 

ON  THE  ORDER  CYCLE  SYSTEM  OF  INVENtt)RY  CONTROL. 

Technical  rept.  no.  21. 

by  Norman  Agin.    16  Apr  64,  130p 

Contract  Nonr266  56 

Unclassified  report 

Descriptors:   (•Inventory  control.  Stock  lev^l  control), 
(•Inventory  analysis.  Inventory  control).  Management 
engineering.  Inventory,  Costs,  Mathematical  models. 
Logistics,  Operations  research.  Statistical  asalysls. 

An  inventory  problem  where  an  order  for  a  variable  amount 
of  some  commodity  Is  placed  at  equally  spaced  intervals  of 
time  was  considered.   More  specifically,  every  N  periods  an 
order  is  placed  for  an  amount  which  brings  the  sum  of  stock- 
on-hand  plus  on-order  up  to  some  level  S.   Tke  objective 
was  to  find  values  N*  of  N  and  S^  of  S  which  minimize  steady 
state  expected  costs  per  unit  time.   The  modcd  treats  a  single 
Item  for  which  there  is  random  demand.   Demands  in  succes- 
sive periods  of  unit  time  are  Independent  with  equal  means 


and  variances.   The  usual  constraints  such  as  aggregate  or 
Individual  production  requirements,  maximum  size  of  inven- 
tory, or  the  recognized  obsolescence  of  the  item  in  the  near 
future  were  not  considered.   Further,  demands  that  arrive 
when  there  is  no  positive  inventory  on-hand  are  backordered 
and  satisfied,  eventually,  out  of  incoming  orders.   The  case 
wtien  these  demands  are  lost,  called  the  lost  sales  case,  was 
not  treated.  (Author) 


AD-602  165  DlT.  32 

OTS  Price  $4.00 

Air  Force  Cambridge  Research  Labs.,  Bedford,  Mass. 
REPORT  ON  RESEARCH  AT  AFCRL.    SURVEY  OF  PRO- 
GRAMS AND  PROGRESS  IN  FY-1963. 
Rept.  for  Jul  62-Jul  63. 
Feb  64,  26^ 
AFCRL  64  25 

Unclassified  report 

Descriptors:  (*Air  force  research.  Reports),  Radio 
astronomy.  Astrophysics,  Antennas,  Phonons,  Magnetic 
fields.  Chemical  analysis.  Meteorological  satellites. 
Atmospheric  motion.  Aerospace  craft.  Data  processing 
systems.  Radiation  effects.  Plasma  sheath.  Ultraviolet 
radiation.  Artificial  intelligence.  Geodesies,  Geology, 
Crystal  lattices,  Balloons,  Flight  paths.  Crystal  growth. 
Infrared  radiation. 

Research  acUvities  for  the  3rear  1963  as  performed  at  the 
Air  Force  Cambridge  Research  Laboratories  in  the  physical, 
environmental,  and  mathematical  sciences  is  summarized. 
Recent  achievements,  progress,  and  results  of  these  scientific 
investigations  ar6  described. 
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AD-601  8S3  EttT.  33,  2,  5,  8 

OTS  Price  $2.25 

Radio  Corp.  of  America,  Buriington.  Mass. 

INVESTIGATION  OF  SOME  ELECTRONIC  AND  MECHANICAL 

INTERFACE  PROBLEMS  IN  THE  AN/TSQ-47  SYSTEM, 

by  James  J.  Lauglnlger,  Charles  V.  Mahlmann,  Emmett  H. 

Held,  and  Herbert  W.  Variey.   Jan  64,  82p 

Contract  AF19  604  8020 

BSD   TDR64  199,    ESD   TDR63  601  S 

Unclassified  report 


Descriptors:    ('Air  traffic  control  systems,  Performance 
(Engineering),  Radio  communication  systems.  Radio  receivers. 
Very  high  frequency.  Radio  frequency  interference.  Electro- 
magnetic pulses,  Pulse  communication  systems,  Noise 
(Radio),  Noise  (Radar),  Radar  equipment.  Ultrahigh  frequency, 
S(4>pres8ors,  Electromagnetic  shielding.  Shelters,  Packaging, 
Containers,  Air  transportaUon,  Barometers,  Wind',  Airports, 
Wind  direction  indicators.  Meteorological  Instmments, 
Lighting  equipment. 

This  report  discusses  certain  electronic  and  mechanical 
Interfaces  associated  with  system  integration  and  ground 
sui^Mrt  of  the  AN/TSQ-47  air  traffic  control  system.    Problem 
areas  are  defined  and  suggestions  are  set  forth  for  improve- 
ment and  standardization.    Discussions  and  recommendations 
tor  meteorological  equipment  and  a  mobile  runway  lighting 
system  are  included.    (Author)  : 
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AD.40t  t*0  DIV,    7 

BATTLE  INJURIES 

SMOCK  (PATHOLOGT) 

SUMMARIES  OP  RESEARCH 
ON  COMBAT  INJURIES, 
RELATING  HOSTLT  TO  BURNS 
AND  kIoNET  trauma, 

AD-40*  |7R  DIV.    |4 

BEARINGS 

FAILURE  (MCCNANICS) 

RELIABILirv  PREDICTION 
FOR  MECHANICAL  AND 
ELECTROMECHANICAL  PARTS, 

AD-401  7BR  OIV.   aO 

■CHAvioa 

MCAtURFMENT  or  indepenoence 

AND  NET   eONFORMiTT 
BT  REPEATED  RANKINGS, 

AD-401  SOI       DIV.  as 

BEHAVIOR 

PSTCmOrmt^iolOGT 

neurophtsiological  studies 
op  the  effect  on 

BEHAVIOR  OF  PSCHOTROPIC 
AGENTS  AND  ELECTRICAL 
STIMULATION  OF  SUBCORTICAL 
CENTERS. 

AD-4ei  4B«  DIV,    |A 


BERINO  SIA 

OCEAN  BOTTOM  TOPOGRAPHT 

TRANSLATION  OF  RUSSIAN 
RESEARCMI   THE  BOTTOM 
RELIEF  OF  THE  BERING 
SEA, 

AO-4or  1*4       DIV.  a 

bcrvllium  ■ 

at8nic  orpitals 

configuration  interaction 
in  atomic  species  op 

BERTLLIUh  TTPE  (TRANSLATION 
OP  A  SOVirT  PAPER). 

AD-4Dt  |R7  OIV,   a* 

BIBLIOGRAPHIES 
BlOCHEMISTRT 

BISLiesaAPHT  ON  MOLECULAR 

ANO  crtbtal  structure 

or  alOLOBtCALLT  ACTIVE 
MOlECUlES, 

Ao-oel  4*0       OIV.   a^ 

BIBLIOGRAPHIES 

ENGINEERING  GEOLOGT 

TITLES  AND  ABSTRACTS 

GEOLOBIP  UNO  BAURESCN 
iseolDgt  and  civil  EnCINEERINRi 
IRIA  TO  l»4», 

A0-40t  070  OIV,    If 

BIBLIOOaAPHlES 

INPOaHATION  RETRIEVAL 

A  SIMPLE  AND  VERSATILE 
PUNCH  CARD  STSTEM  POR 

BtSLiosaAPHic  USE, 

AD-401  *l«  '        OIV,    JM 

BIBLleoaAPHlES 

NUCLEAR  SPECTROSCOPT 

FINAL  REPORT  ON  NuCkCAR 
SPECTROSCOPT, 

AD-401  BBR  DIV.    aM 

BIBklOGRAPHlES 

RADIATION  CHCniSTRT 

MONTMLT  ACCESSION  LISTI 
■IBLIOGRAPht  on  the 
EFFECTS  OF  RADIATION 
ON  MATERIALS,  COMPONENTS, 
DEVICES,  AND  TEST  FAcIlTtIER. 
AD-40r  I4J  DIV,    I* 

PROFESSIONAL  PAPERS  CLEARER 
FOR  POSSIBLE  PUBLICATION 
AND/OR  PRESENTATION, 

AD-4e*  a<)l  DIV,   JM 

BIBLIOBRAPhIES 
SKT  BRIBHTNESS 

SURVETS  of  sevlCT-BLOC 
RESEARCH,  SKT  ILLUMINATION 
phEnOnenAi  annotated 
BIBLleoaAPHT  (IVST-JUNE  41), 
AD-401  BR4  OIV,   t 

BlNAav  ARITHMETIC 
MATHEMATICAL  LOGIC 

GENERAL  ThEORt  OF  MOST 
EFFICIENT  COOES, 

AD-40*  004  OIV,   JO 

BiNOcas 

GRAPHITE 

BINDER  SYSTEMS  FOR 
GRAPHITE. 

AD-401  7SR  DIV,    I* 

CHARACTERIZATION  OF  BINDFRS 
USED  IN  THE  FABRICATION 
OF  BRAPMITE  BODIES, 

AO-401  OJa  DIV,    l« 

BIOLOBICAL  RARPARE  AGENTS 


lOLOBICAL  RAREAR 
DECONTANINATION 


COLLECTIVE  PROTECTION 
FOR  COMBAT  FIELD  STRUCTURES, 
AD-401  *l«  01V.   J 

BIONICS 

NERVE  CElIS 

DIGITAL-COMPUTER  MODEL 


OF  NERvE-rCLk  rUNCTIONINS, 
AD. 40*  •»> 


DIV,   JO 


BLAST 

HE  Ml 


SPHERICAL  SHELL* 
BLAST  CrrCCTS  TESTS 
ON  SIMPLE  INSTRUMENTED 
SHELL*. 

AD-oe*  lit  aiv,  « 

BLOOD 

FREFtlNS 

PRESERVATION-'OP  RCO 
CELLS  IN  THE  FROZEN 
STATE  RiTN  THE   A|D 
OF  SUGARS  ANO  mACROMOLECULAR 
ADDITIVES,   EFFECT  OF 
LACTOSE,  DEITRAN  AND 
ALSUHIH  OH  RECeVERT 
AND  SURVIVAL  OF  FROZEN 
RED  CELLS, 

AD-40*  aj*  DIV,    |4 

BLOOO  CIRCULATION 

CENTRAL  NERVOUS  STSTEM 

CENTRAL  NERVOUS  STSTEM 
MECHANISM*  |N  CIRCULATION 
REGULATION, 

AD-401  7JI  OIV,    |4 

BLOOD  TRANSFUSION* 

PRESERVATION  or  RED 
CELLS  IN  THE  EROZEN 
STATE  BITH  THE  AID 
or  SUGARS  AND  MACROMOLECULAR 
AODITIvES,   ErFECT  Or 
LACTOSE,  OEITRAN  AND 
ALBUMIN  ON  RECOVERT 

ANO  SURVIVAL  or  roozcN 

RED  CELLS, 

AD-40*  »»*  DIV,    14 


BER  -  CEN 


e*»STAL  STRUCTURE 

c*  AL  >  a  RB  crtstals; 

ORTHORHombIC  phases  ANO 
TR INNING, 

AD-401  70*  OIV,   a* 

i^aioFS 

VAPOR  PLATING 

VAPoa  DEPOSITED  BORIeCS 
•P  GROUP  IVA  METALS, 

AO-401  B4I  OIV,    |T 

NETALLUPCT 

ON  THE  INPLUENCE  Or  SMALL 
AMOUNTS  or   IMPURITIES  ON 
RECRTSTALl IZATIOn  AND  GRAIN 
GRORTH  OP  HIGH  PuRITT  IRON, 
NOTE  III.   EFFECT  OF  BORON 
ON  RECRTSTALL I ZAT ION  ANO 
EFFECT  OP  IMPURITIES  ON 
NORMAL  AND  ANOMALOUS  GRAIN 
BRORTH, 

Ao-40*  1*7       DIV,  as 
i^aoN  compoonos 

OIIDES 

MEATS  ^^    FORMATION 
OF  CRTSTAILINE  AND 
AMORPHOUS  BORON  OVIDE, 

AD-40r  |0«  DIV,   R 

iklUNDART  VALUE  PROBLEMS 

PARTIAL  DIFFERENTIAL  EOUATION* 
UNIOUENESS  ANO  NONLINEARITT. 

AD-AO*  Oil  DIV,    I* 

ASTMPTOTIC  METHODS  FOR 
THE  SOLUTION  OF  OISPERSIVC 

HTFrRBOLir  eouations, 

AO-40*  «JS  DIV,    l« 

lUNDART  VALUE  PROBLEMS 
THEOREMS 

DOMAIN  OF  DEPENDENCE 
INEOuAlITt  and  INITI al-BOUNBART 

VALUE  PROBLEMS  FOR  STMMETRIC 
NTPERBOLlr  STSTEMS, 

AD-40*  ass  OIV,    M 

•ILLOUIN  ZONES 
ANALTSIS 

STMmETPT  ANALTSIS  OF 

The  structural  space 

GROUP  01 l«l  SUB  RH, 

AD-401    7«a  OIV,      a< 

iomine   compounds 

OECARORANrS 

STNTHE^IS  AND  PHOSPh I N A T t ON 
OF  RROmOCARBORANES, 

AD-40*  OBT  OIV.   R 

^UOGETS 

ARMED  FORCES  BUDGETS 

SOVIET  MILITART  OuTLATS 
SINCE  l«tS, 

AD-AO*  07*  DIV,    |R 

iULKHEADS 

Buckling  (mechanics) 

buckling  op  torispherical 
■hells  unpen  internal 
pressure, 

AO-AOI  ««l  DIV,    I* 

iVBNS 

BATTLE  INJURIES 

SUMMARIES  or  RESEARCH 

sn  combat  injuries, 
Elating  mostlt  to  burns 
ano  kione*  trauma, 

AO-40*  |7«  DIV,    14 

I  UTADIENES 
POLTMERS 

FIELD  EVALUATION  OP 
AN  EIPERIHENTAl  air 
OPT  FUEL  PCSISTANT  COATING, 

AO-401  4*7  DIV,    |« 

lUTANE 

ORGANIC  NITROGEN  COHPOUNDS 

TRAPPING  OF  FREE  RADICALS 
PROH.ThE  PtrOLtSIS 
OP  *,*•  -AZeiSOBuTANE 
AND  0IBEN7TL  KETONE, 

AD-401  70S  DIV,    R 

I  ADHIUM  ALLPTS 

TELLURIUM  ALLOTS 

PHOTOCONDUCTIvITT  IN 
POLTCRtSTALLINE  CADMIUM 
TELLURIOE. 

A0-4al  BOO  DIV.   *R 

( ALCIFICATION 

TISSUES  IBIOLOGT) 

HATRII-MINERAl  INTERACTION 
IN  CALCIFIED  TISSUES. 

AD-401  70*  DIV,    |4 

^ALCULUS  or  VARIATIONS 
elrrCRENTIAL  EOUATIONS 

ROLE  or  THE  CENERALItES 
LIPSCHITZ  CONDITION  IN 
riNITE-TIHE  STABILITT 
JINo  IN  THE  DERIVATION 
•r  THE  MA«|MUM  PRINCIPLE. 

AD-40*  IRS  DIV,    |S 

i:«LCULUs  or  variations 

INEOUAlITIES 

SOME  INEOUALITT  CONSTRAINT 
PROBLEHS  IN  THE  CALCULUS 
or  VARIATIONS, 

AD-AOI     B«t  OIV,        IS 

CALCULUS    or    VABIATION* 

THEftav 

LECTURES. ON  APPLIED 
MATHEMATICS.  THE  CALCULUS 
OF  .VARIATIONS, 

■  AD-AO*  144  DIV,    IS 


m-a 


CAMERA  TUBER 

MANUFACTURING  METHODS 

ADVANcro  PROCESSING  TEChnMUES 
FOR  CAMERA  TUBES, 

Ao.Ao*  o*a       OIV,  a 

CAHERAS 

MOTION  PICTuKE  CAMERAS 

TRANSLATION  OF  RUSSIAN 

research;    NEa  CAMERA 

FOR  hIGH-kpeEO  PhotOGRAPHT, 

A0-4e*  IBS       DIV,   a* 

CAPACITORS 

ELECTRIC  TERHINALS 

STANDARDIZATION  ENGINEERING 
PRACTICES  STUOT  OF 
FLECTRONir  COMPONENT  PARTSI 

EFFECT  OF  RELDABlE 
LEAD  MATERIALS  ON  PERFORMANCE, 
Ae-40*  0*7  OIV.   B 

CAPAC ITORS 

ENVIRONMENTAL  TESTS 

ENVIRONMENTAL  TESTS  OF 
LACOUER  FILM  CAPACITORS, 

AD-40P  0«R  DIV,   ■ 

CARBAHIC  ACIDS 

CHELATE  COMPOUNDS 

TRANSLATION  OF  RUSSIAN 
RESEARCH!  CHELATE  POLTMERS 
OF  BtS-e|TH|OCARBAMIC 
ACIDS  AND  METALS, 

AO-40*  1*0  OIV,   * 

CARBON 

rocket  motor  nozzles 

castable  carbon  for 
rocket  n07zle  applications, 

AD-40*  I**  OIV,   a* 

CARBON  DIOIIDE 

ATMOSPHERE 

ANAiTSIS  or  CARBON 

eiemoc  IN  THE  ARCTIC 

ATMOSPHERE  AT  POINT 
BARRoa,   ALASKA, 

AO-AOI  BBS  DIV.   a 

C AROIOGRAPhT 

ANNUAL  PROGRESS  REPORT* 
CAROIOLOGT  SERVICE, 

AO-OOt  *J*  OIV,    14 

CARQleVASCULAR  DISEASES 
ETtOLOCT 

INTEROrPENDENCE  AMONG 
SOME  PACTOR*  ASSOCIATED 
RITH  CORONARt  heart  disease, 

AD-AOI  *«*  DIV.    |A 

CAROIOVASCULAR  DISEASE* 
MEDICAL  RESEARCH 

ANNUAL  PROGRESS  REPORT, 
CAROIOLOGT  SERVICE, 

AD-401  *J«  DIV.    |4 

CARTILAGE 

ACRYLIC  RESINS 

PHTSICAL  EVALUATION  OP 
ACRTLATC  CARTILAGE  SUBSTITUTE 
IN  VITRO, 

AD-401  «S]  OIV,    14 

catapults 

peasidilitt  studies 

operational  feasibilitv 
evaluation  of  aircraft 
launch  anp  arrested  landing 
eouipment  installed  on 
the  am  i  aluminum  runrat 

MAT, 

40.401  TBS  DIV,    I 

CATHOOES  lElECTRON  TUBES) 
NOISr  (RADIO) 

RESEARCH  ON  LOR  NOISE 
CATHODE  DEVELOPMENT, 

AD-40»  *47  OIV,   • 

CAV|TT  BESONATORS 

DIELECTRIC  PROPERTIES 

UNIAKIAL  DIELECTRIC  RODS 
IN  CTLINDPICAL  CAVITIES, 

AO-ooi  4*1       eiv.  B 

CELESTIAL  GUIDANCE 

INTERPLANETART  TRAJECTORIES 

SIMPLIFIED  SELECTION 
OF  OPTICAL  Fl»  DATA 
AND  A  SIMPLiriED  GUIDANCE 
TFCHNleUE. 

AD-AO*  aOR  DIV,    I* 

CELESTIAL  MECHANICS 
EQUATION* 

SATELLITE  ORBIT  eCTERnlNAT I  ON 
BT  ANGULAR  MEASUREMENTS, 

AD-401  aS4  OIV.   4 

CELESTIAL  HrCHANIC* 
THEOREM* 

TRANSLATION  Or  RUSSIAN 
RESEARCHI   SMALL  DENOMINATORS 
ANO  problfms  or  STABILITT 

or  MOTION  IN  CLASSICAL 
AND  CELESTIAL  MECHANICS, 

AD-401  74S       oiv.  a 

CELLS  IBIOLOGT) 
ORORTH 

CULTIVATION  AND  DEVCLOPnCNT 
or  ruNCTIONAL  CELL 


STRAINS. 

Ae-401  7*7 


OIV, 


lA 


CENTRAL  NERVOUS  STSTEM 
BLOOO  CIRCULATION 

CENTRAL  NERVOUS  STSTEM 
MECHANISMS  IN  CIRCULATION 
REGULATION, 


CEN  -  COM 


*e-*ei    TJi 


DIV.        I* 


*"tic*TioN  OF   HimneMic 

>N*LV*IS     IN     *    S^UOT 

or     TIIACKING    PE*FOIln*NCe 

II     THf     TV-*     «|I»CI»»FT 

•Me  iM  ccMT*iru6c  and 
ST*TieN*»T  tlnukaTIONS 
Or  TM»T  »f»e««rT, 

<o-*oi  |7*       eiv. 


*■ 


CH««*CTCK  *rC06N|T|0N 
»E*DlNC  ntCHINCS 

•  C*  rOIMT  KOOCK  lHVCSTlft*T|aN 

AND  Tcyrs, 

*e-*o»  0*1        DIV,   jn 

CMEL'TI  COn'OUNOS 

FOLT^im 

TK*NSl<T|ON  or  RUSSIAN 
•tSEAWCM!  CMCtATC  FOLtNtKS 
or  niS>DITH|oc*Nt*nlC 
ACieS  AND  HCTALS, 

AO-AOr  1*0  0|V,   « 

CMekATt  cOnrouNDS 

■evtens 

CHCnlSTUT  or  nCTAL^CHCkOMATCt, 
Ae-*OI  7J1  DIV.   < 

cHCNicAL  reuikis'luN 
6AS  rto* 

exTCNsiON  or  scLOTscaKevsK t I 'S 

eiarCT    MfTMoO    TO    UtACTINC 
GAS     IN    THfllneOTNAnlC 
COUILlS"IUn, 

AO-AOI  «kJ  DIV.   « 

CHCXICAL  VAarAHe  AecNTS 
TfST  ^ACILITles 

A6CNT  FHOTOTTrC  lUNITtON 
Of SSCnINation  STSTCHS, 

A0>40f  000  DIV.    J 

CHLOaiNC  COMPOUNDS 
DIOdDCS 

•CACTIOnS  or  CHLONINC 
DIOIIDC  ■ITm  HTPOCHLOOOUS 

acid. 

ad-*oi  *3t       oiv.  « 

chlokint  coxpounos 
rLuoNloes 

BAND  SrCCTRU"  AND  OlSSOCfATION 

CNe*«T  or  chuo'inC 
rcuoWIDC. 

A0-40>  0*0  DIV,   •• 

CHPOnATOCIIArHlC  ANALYSIS 
CAS  ANALYSIS 

ust  or  sas-solio  anq 
GAS-LlOUin  cmkonatogkapht 
IN  COfftUSTION  GAS  ANALTSIS. 

AO-*Or  H»  DIV,   N 

CHRoniUN 

PANANAGNCTIC  PCSONANCt 

NtonosTATie  p«tssu»c 
errtcT  ON  TMe  clcctpon 

PANAHAeNCT te  PCSONANCt 
SPtCTPA  or  CMKONlun 
ANO  V*NAOIUN   IONS   IN 
SAPPMlRt, 

AO-AOI  «*l  DIV.   24 

ei»euiT  TCsTcps 

sCMicoNOurTOH  Devices 

otsiGN  ANO  ecvCLOPneNT 
or  sCHicoMoucTo*  tist 

SIT  AN/US--I71   II.  I 

AD-401  ♦»••  DIV,   • 

CINCUITS 

C»»STAl  0«CILLATO»S 

QUARTZ  CRYSTAL  OSCILLATOR 
CIRCUITS  •STUDY, 

AD-*OI  SIT  DIV.   • 

CIRCUITS 

OICLCCTRIfS' 

TRAvrLiNO-aAvt   Tuirs 
■  iTH  NONPrRiooic  dUlcctric 

CIRCUITS. 

AO-*ei    T«e  DIV,     • 

CIRCUITS 

HICROniNIATuRIZATION   |ClCCTR0N|CS| 
PRODUCTION  CNCINCCRINC  ItrASuRCI 
TRANSISTOR  IRI-VOOll, 

LOGIC  6*ir  iRii««oii,  rLl'«rLOR 

iRH.fOll,   AC  SINART   (aH-ttll. 

AD-*ef  OfS       eiv,  • 

CIVIL  AJIATIOH 

USSR 

TRANSLATION  Or  THRCC 
RUSSIAN  ARTICLC*  ON 
CIVIL  AVIATION.   AND 
HrLICOPTCPS  IN  PARTICULA", 

AD-*OI  til  DIV,    I 

CIVIL  OCrCNSCI SYSTcnS 

GRfAT  SRITAIN 

CIVIL  PC'CNse  IN  THr 

UNITED  KINCDOn. 

Ao>*or  |i  j»       DIV.   !■ 

CIVIL  OErtN«E  SYSTEMS 
jOa   ANALYSIS 

TASK  cenPENDlun  roR 
SrLCCTEO  «TATE  LEVEL 
CIVIL  DCrFNSE  POSITIONS, 

Ao-AOr  010  Olv.    2T 

CIVIL  0ErEN«E  SYSTEMS 
TRAINING 

CIVIL  OerENSE  COURSE 
OfVELOPNENT  TECHNIOUESI 
INSTRUCTOR'S  GUIDE  roR 
A  COURSE  IN  STATE 
LEVEL  CIVIL  DErENSC 


ITArr  ORERATIONS, 

AO-AOI  «J0  DIV,   H 

CIVIL  RErENSC  COURSE 
DEVELOPNENT  TECHNIOUESI 

A  COURSE  IN  STATE 
LtVEL  CIVIL  DErENSe 
STAPP  ORERATIONS. 

Ae-*ei  «ji       DIV.  a 

CLlNATOLOOY 
TNEORY 

TRAMtLATIOM  OP  RUSSIAN 
RCSCORCNI   CLIMATIC  CHANAE 
AND  CLINATE  CONTROL, 

AD-*0»  |(«  DIV,    i 

TRANSLATION  Or  RUStlAM 
RESCARCM)   SOME  MEANS 

or  controllcd  climate, 

AD-*0»  1*1  DIV.   I 

CLOTHING 

riBERS  ISYNTHETICI 

0EVIL0{MENT  or  ceTTON 
ANO  NYLON,  KNITTED 
CLOTH  RITH  ELASTIC  STRETCH 
CHARACTERISTICS, 

AO>*OI  OJI  DIV,    |« 

CLOUD  COVER 

ALBEDO  lARTRONDHTI 

VARIATIONS  or  SATCLLlTr 
DATTIME  RADIATION  D*TA 
•ITM  VIERING  GEOMETRY, 

AD-*ai  B*<l  DIV,   1 

COATINGS 

OE-ieiNG  MATERIALS 

KIT  roR  SERVICE  TESTS 


AD-*OI  BOT 


-DIV, 


or  COHpOuMO  «t>S-)OST 
OeiCING  COATING  SYSTCN, 

AD-*er  ojo       eiv. 


i« 


CODING 

RADIO  COMMUNICATION  SYSTCN« 

EVALUATION  er'slNPLE 
coots  TRANSnlTTCo  OVER 
A  SOOO-niLE  HP  PATH, 

AO-*et  OJ*  DIV,   • 

COOING 

telenetcr  systems 

TRANSLATION  or  RUSSIAN 
REseARCHI    APPLICATION 
or  A  BINARY  DECIMAL 
coot  IN  A  DIGITAL 
reaoinc  in  a  C0DE-PUL*C 
telemetry  system, 

AD-*ei  BIO       DIV,  a 

CODING 
THEO«» 

STUDY  fir  THE  APPLICATION 
or  CODING  THEORY, 

AD-BOI  *«*  DIV,   • 

COILS 

METAL  riLMf 

MINIATURE  THIN  riLM 

inductors, 

ad-*0«  (to       div,  b 

colloios 

particlc  beams 

condensation  coltoidal 
ION  souRcr  roR  elCctrostatic 

ION  ENGlNrs, 

AO>*Of  lis  DIV.    «▼ 

COLOR  CENTERS 

ATOMIC  ENfRCT  LEVEL* 

I  CCNTFR  ENERGY  kCVELS, 

"   "  oTv, 


»* 


AD-*0»  IS* 

comrusyion  Chamber  gases 

CMROHATOGRAPMIC  analysis 

USE  or  gas-solid  and 
GAs-Liauin  chromatography 
IN  combustion  gas  analysis, 

AO-AOt  KB  DIV,   < 

COMMAND  •  CONTROL  SYSYEMS 
AMPHIBIOUS  OPERATIONS 

OPERATIONS  RESEARCH  STUDY 

or  commanc  ano  control 
TRAOE«errs  in  an  ampmIsious 

ENVIRONMENT, 

AD>*Ot  isR  DIV,   |R 

COMMAND  ♦  CONTROL  SYSYEMS 
DOPPLtR  SYSTEM* 

AUTOMATIC  dopplc*  control 

roR  THE  REST  roRo 
ANTENNA  POINTING  STSTEM, 

AD>*OI  OBO  DIV.   S 

COMMAND  *  CONTROL  SYSTEMS 
STRATEGIC  AIR  eOHMANO 

SYRATEKle  A|R  COMMAND 
CONTROL  SYSTEM  l«*SLI, 

AO-AOt  0*1  DIV,   1 

COMHanO  •  CONTROL  SYSTEMS 
TRAINING  DEVICES 

DESIGN  AND  USE  OP 
INrORMATION  SYSTEMS  rOR 
AUTOMATED  On-ThEjOB 
TRAINING, 

AD-*ef  Oil  OIV,   21 

DESIGN  ANO  USE  Or 
INrORMATIPN  SYSTEMS  FOR 
AuYOMAtED  ON-ThEjOB 
TRAININGI   SELr-INSTRUCTIONAL 
rEATURES. 

A0>*o»  om  DIV.  ai 


COMMERCE 

COMMUNISTS 

TRADE  tITH  COMMUNIST 
COUNTRIES,  YES  OR  NO. 

AO-*Ot  *00  DIV. 

MOMENYUM  BIAS  ATTITUDE 
CONTROL  r»R  A  SYNCHRONOUS 
eOHMUNICAYION  SATELLITE. 
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CEOURtS 
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DEVEL 
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evPER 

A 

COmHUNI  CATIoTi  SYSYEMS 
SYRATEGIC   AIR  COMMAND 

STRATEGIC  A|R  COMMAND 
CONTROL  SYSTEM  I«*1LI. 

AD-*Ot  0*1  DIV,    S 

COMMUNICATION  THEORY 

STUDY  OF  YHE  APPLICATION 
or  CODING  THEORY. 

AD-*OI  *«*  DIV.    1 

COMMUNICATION  THEORY 
CODING 

EVALUAYION  OF  SIMPLE 
cooes  TRANSMITTED  OVER 
A  ieoe-M|LE  MF  PATH, 

AD-*e*  OJ*  DIV,   B 

COMMUNICATION  THEORY 

FILTERS  IFLECTRDMAGNCTIC  RAVEl 

PERFORMANCE  OF  LINEAR 
FILTERS  AND  NONLINEAR 
NO-MEMORY  FILYERS, 

AD-BOI  B7S  DIV,   • 

COMMUNICATION  THEORY 
MEASURE  THEORY 

ELtMENYARY  TREATMENT 
OF  THE  AMOUNT  OF 
INFORMATION  IN  AN  EIPtR|HENT, 

°  AD-AOI  BTO  DIV.    I < 


COMMUNICATION  THEORY 
RADAR  SIGNALS 

ACCURACY  And  resolution 

OF  RADAR  SIGNALS. 

AD-AOI  RB*  DIV.    * 

COMMUNICATION  THEORY 

SIGNAL-TO-NOISE  RATIO 

ADAPTIVE  RECOGNITION 
OF  RANDOM  BINARY  SIGNALS. 

AD-AOI  «S*  DIV.    * 


COmmu 

SYA 


STA 

NO  I 


RES 

RAN 
ITS 
RAD 


RES 

RAN 
ITS 
RAD 
I  I  . 


NICATION  THEORY 
YISTICAL  PROCESSES 
THE  PERIODIC  ANALTSIS 
SAMPLEO  DATA. 

AD-*OI   «•!*  DIV. 

ADAPTIVE  DETECTION  OF 
TISTICAL  SIGNALS  IN 
SC. 

AD-AOI  »»«  DIV. 

TRANSLATION  OF  RUSSIAN 
EARCHI  THEORY  OF 
DOM  PROCESSES  AND 

APPLICATION  IN 
10  ENGINEERING.   PART  I, 

AD-*0*  **J  DIV. 

TRANSLATION  OF  RUSSIAN 
EARCHI    THEORY  OF 
DOM  PROCESSES  AND 

APPLICATION  IN 
10  ENGINEERING.   PART 


A0-*e*  (*<• 


Olv. 


COMPILERS 

EPrECTlVEHESS 

APPROACH  To  eOHPARINC 
COSTS  or  ELECTRONIC 
PROCESSING  or  PERT  DATA| 
PERT  I  VERSUS  PERT  III, 

AD-*Of  **«  Olv. 


11 


IP 


compilcrs 

HETEOROLOeiCAL  PARAMETERS 

TEST  or  THE  OlAONOSTIC-CYCLE 
ROUTINEI    AN  ASSEMBLY 
or  TCCHNiauES  FOR  CORRELATING 
METEOROLOGICAL  OBSERVATIONS. 
AD-*Of  lOT  DIV.   * 

COMPLEX  COMPOUNDS 
SOLUTIONS 

SRICTROPHOTOMETRIC  AND 
NONSPECTROPhOTOHETRIC 
STUDIES  or  SOLUTIONS. 

AO-*OI  *«*  DIV.   « 

COMPOSITE  MATERIALS 
rlBCR  METALLURGY 

riBER  PEINFORCCD  MEYALS 
AND  AllOySI  STEEl-SILVER 
COMPOSITES. 

A0>*0*  1ST  DIV.    |T 


COMPOSITE  MATERIALS 

FILAMENT  POUND  CONSTRUCTION 
DETERMINATION  or  EErECTt 
or  MATERIALS  AND  PROCESS 
VARIABLES  ON  P | L AHCNT-aOUND 
STRUCTURES. 

AD-AO*  *7*  OIV.    I* 

COMPOSITE  MATERIALS 
LAMINATES 

DEVELOPMENT  OP  HACROLAM | NATE 
RARTICLf  rOMPOSITC  MATERIALS 
FOR  USE  IN  eilDIIING 
ENvIRONMEXTS  AT  TEMPERATURES 
ABOVE  *0OOF, 

AD-*0»  tiS  Olv.   I* 

COMPRESSORS 

ENVIRONMENTAL  TESTS 

COLLECTIVE  PROTECTION 
POR  COMBAT  FIELD  STRUCTURCS, 
AD-BOI  «l«  DIV,    J 

COMPUTER  L08IC 

DIGITAL  COMPUTERS 

LOGICAL  DESIGN  OP  A 
MULTICHANNEL  OEVIce  FOR 
THE  RETRIEVAL  OF  INPORMATION, 
AD«*OI  «B7  DIV.    i« 

CONCRETE 

LANDING  FIELDS 

RCRETITtvC  LOADING  MODCL 
TESTS  OF  PRESTRCSSED 

RIGID  PAVEMENT  ON  A 


L0«  STRENSTm  SuBGRADC. 

AD-ADi  aal 


eiv. 


i» 


CONCRETE 

PERHEASIL ITT 

PERMEABILITY  OF  CORAL 
CONCRETE, 

A0-*6|  »*•  DIV.    |R 

CONCRETE 

PHYSICAL  RRORCRTICt 

■AYER  vapor  TRANSMISSION 
OF  PLAIN  CONCRETE  AND 
or  SAN  GABRIEL  ROC(. 
CORROSION  or  STEEL 
GRIDS  AND  ELCCTRICAL 
RESISTIVITY  or  CONCRETE, 

AD«*OI  7**  DiV.    I* 

CONICAL  BODIES 
STabTlity 

eirerimental  i nvcst isat | on 

or  THE  STABILITY  OP 
INTERNALLY  PRCStWRIICe 
CONICAL  SHELLS  UNDER 
TORSION, 

AD-ioi  «BS  DIV,   • 

CONTAINERS 

RATERTIOHT  riTTINGS 

RESEARCH  lONOBUOY  CONFIGURATION 
IRCSeCl  R  AND  D  CONTAINER 
NO.  I. 

AO-*ot  a«i       Biv,  * 

CONTAINMENT 

RELEASE  MPCHANIShS 

KNOCK. erp  Tube  as 

A  QUICK  PPESSURE-RELCASE 

MECHANISM  FOR  A  PIEt OElECTRIC 
GAGE  CALIBRATION  SYSTEM, 

AD>*0*  |«B         Biv,   «e 

CONTROL 
THEORT 

ROLE  OF  THE  6CNERALIZCD 
LIPSCHITI  CONDITION  IN 
FINITC*T|ME  STABILITY 
AND  IN  ThF  derivation 
OF  THE  MAIIMUM  PRINCIPLE, 

AD-AO*  1*1  OIV.    IS 

CONTROL  SIMULATORS 

AIR  TRAFFIC  CONTROL  SYSTEMS 

EVALUATION  OF   INTERIM 
CONTROL  PROCEDURES  Fo» 
RROPOSED  ILS  INSTALLATIONS 
AT  KENNEDY  AIRPORT 
ON  RUNBAY  IlL  AND 
ON  RUNBAY   11  AT  LAGUARDIA 
AIRPORT, 

AD'BOI  «•«  DIV,   I 

CONTROL  STSTEMS 

DIGITAL  COMPUTERS 

OPTIMUM  CONTROL  OP 
A  NONLINEAN  SECOND. ORDE* 

Plant  using  a  cCneral-purrosc 
computer, 

AD-aei  «*s       DIV.  tr 

control  sysyems 
linear  systems 

identification  of  linear 
dynamic  systems, 

AD.*OI  BS«  DIV.    If 

CONTROL  SYSTEMS 

NONLINEAR  SYSTEMS 

STAllLITY  AND  PERFORMANCE 
ANALYSIS  OF  A  CERTAIN 
CLASS  OF  NONLINEAR  T|H(.VARY|NS 
FEEDBACK  CONTROL  STfTCnS, 

ad-*oi  b77       div,  |1 

convection 
hydrodynamics 

onset  of  convection 
in  a  rapidly  rotating 
Fluid  sphere, 

AD.*OI  *«*  DIV,   • 

COOLANTS 

ULTRASONIC  RADIATION 

ULTRASONIC  CONVECTIVE 
COOLING  BITH  APPLICATIONS 
TO  ELtCTRONIC  EQUlFMENT, 

AD.*o*  ta?       Olv,  as 


Corrosion 

STEEL 

STRESS  CORROSION  CRACKING 
or  HIGH  STRENGTH  STEELS, 

AD«*Or  Oil  DIV,    |Y 

tORROSION  INHIBITION 
TESTS 

VEHICLf  CORROSION  PRCVCNTIVC 
.DETROIT  AREA  FIELD 
TEST, 

AD»*Of  l%t  DIV,    |« 

tfOtNIC  RAYS 

SClENTlPtC  RESEARCH 

RESEARCH  IN  HIGH  ENCBfi* 
PARTICLC  PHYSICS  AND 
RESEARCH  ON  COSMIC  RAYS 
AND  SOLAR  PARTICLC 
CMISSlONS, 

AD.Roi  aiB       DIV,  a 


i   RAT 


ATERIN 

ENlaiY 


N« 


H I BH-vr LOCI  TV- IMPACT 
CRATCRING  STUDIES, 

AD'Ao*  *Bt       OIV,  as 
4accp 

CRCER  AND  FATIGUt  CRITERIA 

POR  hIch.tChpERATURE 
TURBOCDHPRCSSOR  LOOP 
MATERIALS, 

AD-*ei  yea       oiv,   |t 
4RrEP 

METAL  FLATES 

TRANSLATION  OP  RUSSIAN 
RESEARCHI   VlSCO-PLASTIC 
FLOa  AT  THE  IMPACT 
OP  A  CYLINDER  ON 
A  PLATE, 

«e-*Of  |7*  DIV, 


as 


^REEP 

rcfractory  metals 

impuriTt  atom-dislocation 

INTERACTIONS  AnD  SUBSCSueNT 

crrecTs  on  mechanical 

PROPERTIES  OF  MOLYBDENUM 


SINCL'  CRYSTALS, 

--     -II   art 


AD-BOI 


DIV, 


l» 


IRECP 

TEST  PAClLITiCS 

DEBIBN  AND  CDNSTRUCTIDM 
OF  A  H|«H-TrnPCBATURC 
LABORATORY  FOR  THE  INVESTIGATION 
or  CREtP, 

AD-*0*  alO  DIV,   JO 

<RossrD  FIELD  Devices 

DCLAT  LiNtS 

CROtSeO  FICLD  CHARGED 


PARTICLe  DClAY  lines, 

Ao-Aof  eao 


DIV, 


^RosscD  FICLD  Devices 

CLCCTRON  BUNS 

DIGITAL  COHPUTeR  ANALYSIS 
OF  CROSSCDaPICLD  CLCCTRON 
GUNS, 

AD-*OI  «S«  DIV.   e 

tfaossED  FICLD  Device* 
NOise 

NOIse  IN  CROSSCD  PICLD 

Devices. 

I       AD-*or  **l  DIV.   * 

<RYOGENIC  STORAGE  DCVICCS 

RCSEARCH  PROSFAH  ADMINISTRATION 

CRYOGCMIC  ASSOCIATIVC 
PROCCSSOR  planc  tcst 
AND  EVALUATION. 

AD-AOI  0*7  DIV,   SO 

4RT|TAL  GROVTH 
^  SILICON 

grobth  and  PRDPCRTIES 
ep  rare-earth  and 
uranium  dopce  silicon 
■inglC  crystals. 

iD-*or  oji       DIV.   |R 

Crystal  H«LDERa 

MANuPACtURlN*  METHODS 

INDUSTRIAL  raCPARCDNCSS 

MEASURC,   MANUFACTURE 
OF  GLASS  HOLDCR  CRTSTaL 
UNITS  CR-IIM-I7I/U. 

AD>*ef  If*  DIV.   B 

CRYSTAL  UNIT  CR- I XM-ia I /u, 

AD-BO*  |7I  DIV,   * 

CRYSTAL  UNIT  CR-IIH-aBI/U 

AD-*0}  |7a  DIV,   a 

4RYfTAL  LATTICE  DCFECTS 
COLOR  CCnTERS 

Z  CENTER  EnERGT  LCVELS, 

AD-*o*  aiR       DIV,  as 

^RTSTaL  LATTICE  DCFECTS 
"    "DCS 


FLUORIC 

CRYSTAL  LATTICC  DCFCCTS 

or  FLuoRioes, 

AD-*0«  ISO  DIV, 


as 


IRYfTAL  LATTICC  DCFCCTS 
•INGLC  CRYStALS 

OISlOCATIoN  CONFIGURATIONS 
AND  THE  INITIATION 
•F  YIELDING  IN  HACNCSIUM 
OXIDE, 

AO.*oi  B*i       DIV.  as 

4»ystal  lattices 
folaRiIatidn 

spin  lattice  relaxat|on| 

NUCLEAR  ORIENTATieNI 
NICRORAVE  RESONANCE  AND 
RELAXATION,  • 

AD.Aoa  atf*       DIV,  as 


NI-5 


CRYSTAL  LATTICES 

SYMmCTRY  (CRVSTALLOCRAPHTI 

SYMMETRY  ANALYSIS  OF 
THE  STRUCTURAL  SPACE 
BROUR  Dl|«l  SUB  SH. 

AD-BOI  7«B  D|V, 


CRYSTAL  OSClLkATO** 
aUARTt 

aUARTZ  CRTSTAL  OSCILLATOR 
CIRCUITS  STUDT, 

AD-BOI  BIT  DIV,   B 

CRYSTAL  OtClLLATDRS 

RCklXelLITT  lELCCTRONICSI 

BUABTZ  CRYSTAL  RCLIABIklTV 


COM  -  DAT 


as 


STUDICS, 

AD.*0*    a7S 


DIV,     as 


•CRTSTAk  STRUCTURE 
BORIDES 

C2  Ak  1  B  RB  CRTSTAkSI 
ORTMORHOMBtC  PHASCS  AND 
TRINNING, 

AD-*6i  70*       OIV.  at 

CRTSTAk  STRUCTURC 

fracturc  IMECHANICSI 

INVESTIGATION  OF  THE 
RCkATIONSHIP  OF  TRINNING 
TO  BRITTkF  FRACTURE 

OF  moltbdfnuh  crystals, 

AD'AO*  OBI  DIV,    |T 

CRYSTAkklZATION 

HEAT  OF  ACTIVATION 

TRANSkATtONS  OF  SOVIET 
RESEARCH!    INTERPHASE 
SURFACE  ENERGY  ON  CR YST Ak-FUS t ON 

BOUNDARirSI  TCMPERATURt 
DEPENDENCE  OF  ENERGY 
OF  ACY|VAT|ON  OF  THE 
GRORTH  OF  A  NER  PHASE, 

AD-*ei  7f«       DIV,  as 

CRTSTAkklZATION 
ZINC  COMPOUNDS 

GLASS  TRANSITION  TEMPERATURE 
AND  CRTSTALLIZATION  RATES 
OP  AMORPHOUS  ZINC 
CHLDRIOC, 

AD-Aoi  B«e       eiv,  as 

CRYSTALS 

PMAse  STUDICS 

TRANSLATIONS  OF  SOVIET 
RESEARCH!    INTERPHASE 
SURFACE  ENERGY  On  CR YST AL'FUSI ON 

BOUNOARIESI  TEMPERATURE 
OCPCNDENCr  OF  ENERGT 
OF  ACTIVATION  OF  THE 
GROaTH  OF  A  Htm    PMASC, 

AD-*ei  7i«       eiv,  as 

crysyals 
refraction 

classical  studics  on 

DOUBLC  refraction  ARTIFICIALLY 
FRODUCED  IN  CRTSTAL*. 

AD-BOI  aaa       oiv,  as 

CRYSTALS 

scmiconducton  Devices 

CRYSTAL  UNIT  CR-IXH-aSI/U, 

AD-*e«  |7|       Div,  i 

CRYSTAL  UNIT  CR-IXM-aSI/U 
AD-*0i  17*  


CULTURC 


DIV, 


EOHHUNICATION  ITtTCMS 

TtLCCeN^tRCNCINGI  LANGUABC 


DIV, 


AND  CULTURAL  FACTORS, 

AD-*oi  *a* 

CURVE  FITTING 

STATttTICAL  RROCCSSCS 

MEAN  NUMBCR  of  curve 
CROSSlNBS  BY.  NON-ST AT  lONART 
NORMAL  RROCCtSCS, 

AD-*e*  !*•       eiv,  IS 

CYCLONCt 

MrTEOROLOBICAL  SATCLklTCS 
UTIklZATION  OF  TIROS 

PICTURES  TO  sonc  sCkCCTce 

STUDIES  OF  TROPICAL  NCTCOROkOaV. 
AD-AOI  *0S  DIV,   a 

CYklNDRICAk  BODIES 
IMPACT  SHOCK 

TRANSkATION  or  RUSSIAN 
RESEARCH!    ViSCO.PkASTIC 

FLOa  AT  THE  Impact 

OF  A  CTklNDCR  ON 
•  RkATC, 

AD-*e*  |Ta       DIV.  as 

CYklNDRICAk  BOelC* 

MECHANICAL  PRDPCRTIES 

BENDING  DUC  TO  RING  kOAeiMa 
OF  A  CTklNDRlCAk  SHCkk 
•ITM  AN  ELASTIC  CORE, 

AD-AOI  7S0  eiV,   Mi 

CYklNDRICAk  BODIES 

TRANSRORT  PRORCRTICS 

STABIklTY. OF  VISCOUS 
PkOa  BCTaFEN  ROTATING 
CYLINDERS  IN  THE  PRESENCC 
OF  RADIAk  TCHPERATURE 
GRADIENT, 

AD-BO*  04*  DIV,   « 

DATA  PROCESSING  SYSTEMS 
CONTROk  SYSYEMS 

AkTIHETER  DISPkAY  STUOYf 
SUMMARY  AND  REVIE* 
OF  DATA  RFQuIREMENTS, 

AD-Aoi  »i*  DIV,  aR 

DATA  PROCESSING  SYSTEMS 
DIStTAk  COMPUTERS 

UPPHOAtH    TO  COMPARING 


DAT  -  DYE 


COSTS  0»  rtCCTBONte 
P«OCtSSlN«  or  'CUT  S4TAI 

Pt»r    I    vmsus  't»T    III, 

*D-»0>    2I«  BIV.        *0 

e*T*  p«eccs<tN6  svsTCns 

MltlTlRV     •COUmCnCNTS 

a»*PHtc*L  OAT*  p<ieccsfiH« 

■•CSCI>*CM    STUDY     *N0    CIPCII|nCNT<L 

iNvrsTieaTioN, 

*e-*ei    T«*  oi««     J^ 

o*T*   mecessiNe  ststchs 
ROTinN   rirTuMcs 

JOSSI  ^CCNIKIO  or  • 

rit»to  »Ero«T, 

l>D-»Of  0T«         ei«.   J" 

0*T»  rMOCCS'lNS  STSTEXS 
SIMULATION 

|Mro»n>T|eN  ASSIMILATION 
F«OM  tL'Mt.NUMCMIC  OISrL«TSl 
AMOUNT   ANP  DINSITT  OF 
INPOHNATinN  rittSCNTCO, 

AD. 401  «TJ  DIV,   <■ 

DATA  STOKAGr  STSTCHS 
PLASTICS 

OATA  COLLECTIONS  rO« 
PLtSTICS  INPOKMATION, 

Ao-*of  oos       eiv,   3C 

DATA  TOANSHISSION  STSTCHS 

rcoronnANce  iCnginCC^inci 

0*THOnATCH  D*TA  THANSnlS^I  "^N 
STSTC". 

Ae-4er  ijo       oiv.  5 

DCC'BOKAnCS 

SVNTMCStS  ICHCntSTKTi 

STNTMCflS   AND  PHOSPhINATIOM 

or  a«onoc*i<ao«*Ncs, 

AO-kof  oar        eiv,   •• 

occAT  sCMCHrs 

rINAL  PCPoaT  ON  NUCLCA* 
SPeCTBflSCOPT, 

Ao-tot  aai       eiv,  i** 
ocrisioN  HA'tNC 

PStChOrCTPICS 

CC*TITt>OC     JueCnCNTS     AND 

»eeu«*c»  or  iNropHATiOM 
ASs|MrL*TioN  mon  visua). 

0ISPL»TS, 

AO-*Ot  «7I  OIV.    <* 

oecisioN  tmcopt 

MATHCHATirAL  MODELS 

ASSISNrO  PISK   AS  A 

uottEpy  aiTH  decision 
TO  ac  oPTiMijEo, 

AD-aOl  *ll  DIV,    l« 

OErn*MAT ION 

ST»ueTy»AL  SMELLS 

EPPECTIVC  AREA  or  PfNC 

STirrtNEaf  wo»    *«i«llt 

SvMMCTalC  SMELLS, 

AD-401  TJ<t  OIV,    t^ 

oclat  lines 

C>OSSED  riELD  DEVICES 

caosscn  r|ci,o  cmakceo 
PAMTIClE  nEL*T  LINES,/ 

AD-40>  0*0         ^  OIV.  '• 

ocl<t  lines 
ION  aCAHs 

ION  BEAM  DELOT  LINES. 

A0>40i  a«a       DIV,  a 

OEtAT  LINES 

■ADA*  ANTfNMAS 

alDEaANO.  M|Gm  GAIN, 

vapiable  time  oelat 

TECMNIOUES  roP  APPAT 
/        ANTENNAS. 

A0>40t  {•la  DIV.   4 

OENTISTPT 

HCeiCAL  arscAPCH 

DENTAL  CLINICAL  PPOCCOUPrS, 
ANALYSIS  AND  TIME  STUDIES. 

AD-401  aot  DIV.    |4 

OENTISTPT 

MILITAPT  PEPSONNEL 

SUMMAalES  or  2*  PESCAPCM 
STUDIES  IN  OENTISTPT 
AND  OPAL  MraiENE, 

AD-4or  |0e  DIV,    14 

DESIPOTEP  ESCOPTS 
MODEL  TESTS 

■AKC  ANAlTSIS  or  SINGLE-SCPEI 
OE-TTPE  «M|P  MODELS, 

AD-401  *«l  OIV,    Jl 


OCTECTOPS 

MICPOSAVE  rPEOUENCT 

MlLLlMrTCP  AND  SuaMILLIMETEP 
•AVE  PECCIVEP  TECHNISUCSI 

ptPoElECTPIC  OETCCTIONI 
METAL  PCrLECTING  BE*M 
aAvEGUIOE, 

AD-aei  7IJ        OIV.   a 
OETrcTOPs 

SIGNAL-TO-NOISE  PATIO 

ADOPTIVE  DETECTION  or 

statistic'l  signals  in 

NOISE. 

AO-401  *«4  OIV.   4 

DEUTEPIUM 

NUCLC*P  MAGNETIC  PESONANCE 

MUCLEAP  MAGNETIC  PESONANCE 
IN  SOLID  Mf  AND  0< 
UNOEP  NIGM  PPESSUPCS, 

AD.40I  «J1  DIV.    »* 


DCuTEPlUn 

NUCLE*a  P(ACTfON8 

THE  IN.tNl  PEACTION 
ON  DEUTCPlUn, 

AD«4ei  *«*  DIV. 


IS 


DCuTrPBH  actCTIOHS 

Photon  tOMaAPOMCNT 

ASStMETPt  IN  THE  PMOTOOISINTC* 

SPATIOn  or  the  DEUTEPON 

bt  P0LA8IIEB  Photons. 

AD«40l  4««  aiv.    2" 

•C-IC|N«  HATEPIALS 

cOATiMai 

PIT  reP  siPvicE  TESTS 
or  eoHpeuMo  ii«a.>esT 

DCICINS  CBATINC  STSTEM, 

AD.aer  ojo        OIV.   i« 

DICLECTPICS 

cTpcuits 

TPAvELIH«»aAVE  TUBES 

■  iTM  NONPPaioetc   dKlcctpic 

ClPCUlTS. 

AD«40I  t«e  DIV.   • 

OIELECTPICS 

|N0PG*N|C  POLTHEPS 

MiGH.TrMPiPATuPE  evaluation 

or  CAPBOPtNC  SILOXANE 
POltmEPS  roP  USE  AS 
eiELECTPirS  AND  ELOSTOHEPS. 

AD-4ei  «P*  DIV.    !■ 

OIELECTPICS 
PODS 

UNIAXIAL  OtELCCTPIC  POOS 
IN  eTL|NOP|e*L  CAVITIES, 

AD-401  4*1  OIV,   a 

DirrEPENTlAL  EOUATIONS 
CALCULUS  or  VAPIATIONS 

POLE  or  THE  CENEPtLIZED 
LiPSCHJTI  CONDITION  IM 
r|NITE-T|ME  STABILITT 
AND  IN  Tnr  OEPIVATION 
or   THE  NAVIMUM  PPINCIPLE. 

A0-40r  |PJ  DIV,    |A 

DirrEPENTlAL  EQUATIONS 
PEPTUPBATION  TmEOPT 

STABILITT  or  VISCOUS 

rLO*  BETarcN  rotating 
CTLINDEPS  IN  THE  PRESENCE 
or  PADIAL  tempepatupe 
GRADIENT, 

AD-4er  014  DIV,   « 

OlrrEPENTlAl  EOUATIONS 
STOCHASTIf  PROCESSES 

STATIONARY  SOLUTIONS 
or  A  stochastic  DirrCRENTIAL 
EOUATION, 

AD-40t  too  DIV.    I« 

oirrpACTiON  gratings 

UNOERPATCP  SOUND 

UNDEP«ATER  ACOUSTIC  OirrPA^TION 
GRATINGS, 

AD-40>  to*  DIV.   <S 

DIGITAL  COMPUTERS 
COMPUTER  LOGIC 

STUDT  nr      THE   APPLICATION 
or  CODING  ThEOPT, 

AD-401  4*4  OIV.    S 

DIGITAL  COMPUTERS 
CONTROL  SYSTEMS 

OPTIMUM  CONTROL  Or 
A •NONLINEAR  SECOND-ORDER 
pl'ant  using  a  gENERAl-PURPOSC 
COMPUTER, 

Ae-4ei  «4«       OIV,  if 

digital  computers 
input-output  devices 

photointepppetation 
PROGRAMS  roR  Pa  Roo 

COMPUTING  PROSPAMS, 

AD-4ei  T*0  OIV,    JO 

DIOOES  (ELECTRON  TuBESi 
DESIGN 

DESIGN  AND  PPOOUCTIOH 
or  TMEPMICNIC  DOUBLE 
DIODES, 

AO-401  «IT  DIV,   a 

DIOnES  ISEMICONOUCTOP) 
ELECTRICAL  PROPERTIES 

SOLID  STATE  MICROaAVE 
GENERATORS 

AD-401  0*1  DIV.   a 

DIOOES  ISEmICONDUCTOPI 
GASES 

SEMICONDUCTOR  LASER  AMPLiriEP 
TECMNIaUER  ISEMLAMI, 

A0-4el   T|>  DIV.    <« 


DIODES  ISEMICONOUCTOai 

PRODUCT  ION 

hEChanI lAT ION  or  PRODUCTION 

or  sCMicoHDucToP  OEviccs: 

TRANSISTORS  AND  DIODES, 

AD-40'  004  OIV,   a 

DIOOES  ISEMICONDUCTOPI 
TUNING  DEVICES 

SEMICONDUCTOR  DIOOES 
roR  ELECTPONIC  TUNING. 

Ao-4or  oi?  DIV.   a 

DIRECTION  rlNDING 
RADIO  COUIPmENT 

AN/SPO-IO  BEARING  TESTS 
AND  NOnPOTATING  spaced 
LOOP  DIRECTION  riNOEP 


L 


DEVELOPMENT, 

AD-ae*  iia 


DIV. 


IP 


DIRECTION  riNDINB 
SPIRAL  ANTENNAS 

SPIRAL  ANTENNA  DIPtCTIOH 
riNOER. 

AO-aei  Til  DIV,   4 

DISEASES 

TEETH 

STANNOUS  rLUORlOE  TOPICALL* 
APPLIED  IN  AOUEOuS 
SOLUTION  IN  CARIES  PREVCNTISH 
|H  A  M|L|TART  POPULATION. 

AD-4et  T«|  BIV.    |4 

DISPERSION  HAROENINB 

TITANIUM  ALLOTS 

DEVELOPMENT  Or  A  STaBLC-BETa 
TITANIUM  ALLOT  BT  COnPeWMO 
PRECIPITATION  hARD(NIN«, 

AO-401  aas       Dl*.   |T 

DISPlat  STSTEKS 

learninb 

iNroPMATioN  assimilation 

rpoM  Alpha-numeric  displatsi 
Amount  and  oensitt  or 

iMrORMATION  presented, 

AD-401  RTJ  DIV,   la 

DISPLAY  SYSTEMS 
NAVIGATION 

PICTORIAL  NAVIBATIOM  OltPL*V* 
AND  LOa  ALTITUDE  NAVtSATIOM, 

A0-4el  Til  DIV.    |P 

DISPLAY  SYSTEMS 

VISUAL  PERCEPTION 

CERTITUDE  JuOBHCNTS  AND 
ACCURACY  or  INrORMATION 
ASSIMILATION  raOM  VISUAL 
OISPLATS. 

AD-401  «7I  DIV.    |R 

DISTANCE-MEASURINS  EOUIPMENT 
rrAS|B|L|TT  STUDIES 

rEASIBlLITY  PROOr  EBuIPMENY 

rop  disyance-measupinc 

EOUIPMENT  AND  INSTRUMENT 
landing  SYSTEMS. 

AD-401  »R|  DIV«    |P 

DOCUMENTATION 
MATHEMATICS 

ABSTBACTS  or  AUTOMATIC 
CLASSIr ICATlQN  roR  THE 
ODC  MATMIMATICS  COLLCCTIONI 
A  STATISTICAL  OPTIMIEATION 

or  SEARCH  T|ME  In 
AN  INroPMATION  RETRIEVAL 
SYSTEMI  THE  USE  Or 
PrAL  TIME  COMPUTERS 
roR  INVENTORT  CONTROL. 

AD-40f  *<4  OIV.    11 

DOCUMENTATION 
PLASTICS 

DATA  COLLECTIM*  rOR 

Plastics  iNropMAtioM. 

AD-40r  OSS       /   DIV,   Jt 
OOPPlE*, 

oo   _1 

"RE* 
ErrECTS  ON  eOPPLER 
RADAR  NAVIGATION  STSTEmB. 

AD-401  «ie  DIV,    I* 

DOPPLEP  RADAR 

PAOaR  NAVIGATION 

TERRAIN  AND  REATHER 
ErrECTS  ON  DOPPLEP 

padaR  navigation  ststehs. 

AD-401  »|0  DIV.    |P 

DOPPLEP  SYSTrMS 
CONTROL  SYSTEMS 

AUTOMATIC  DOPPLEP  CONTROL 

re*  THE  arsT  roRD 

ANTENNA  POINTING  SYSTEM, 

AD-4or  oao       OIV,  a 

DOPPLEP  SYfTEHS 

dopplER  navigation 

terrain  and  reathca 

ErrECTf  ON  DOPPLEP 

RADAR  NAVIGATION  SYSTEMS. 

AO-401  RIO  DIV.    |P 

DOSE  RATE 

DETERMINATION 

E«PEP|MCNTAL  DETERHINATIftN 
or  RALL-SCATTEiEe  RADIATION, 

AO-401  T|0  DIV,    »" 

E«PEP|MENTAl  DETERMINATION 
or  RALL-SCATTERED  RADIATION, 

AD-401  ri«  OIV,   iO 

DOSIMETERS 

MEDICAL  EBUtPMENT 

PAST  nEutpon  spectroscopy 

AND  oosiMrTPT  or  the 

MIT  REACTOR  MEDICAL  THERAPY 
PACILlTY  BEAM, 

AD-40r  OS?  Bl«,   <" 

DRIVE  ShaPt* 

SMEAR  STRrsSES 

HELICOPTER  SHAPT  rORCE 
MEASUREMENT  STSTEM, 

AD-40f  |<S  DIV,    I 

DUST 

ATMOSPHERE 

A  PROPFSED  »-RAY  INPRAREB 
mEThoO  roP  lOENTir ICAT|0N 
or  ATMOSPHERIC  MINERAL 
DUST, 

AO-401  TOT  DIV,   < 

OTES 

photochEmistrt 

rLASH  photolysis  study 

or  PRIHART  REACTIONS 


•PlE»,  Nr«<6AT|aN 

joppLkp  sY>t;»s 

YCta-AIN  AilD  BEATHCA 


IN  THE  PMOTOSENSITIEEO 
AUTOIIDATION  or  TRTOSlNE, 

AO-aOf  l«T  DIV.   « 

OTES 

SEMICONDUCTORS 

TRAHSLATIDN  OP  RUSSIAN 
RESEARCMl    SEMieONDUCTea 
PROPERTIES  or  tptpaplavin. 

*e-40*  IBB  DIV.   <« 

EARPHONCB 
DEAPNCSS 

SPEECH  TRAAISniSSIOH  LABOPAToRT 
STUDIES!  SPEECM  ANALYSIS 

AND  PERCEPTION,  MUSICAL 
ACOUSTICS,  AND  HEARINB 
AIDS, 

Ae-40(  l«I  D|V.   s 

EJECTION  SEATS 
SAPETT  HARNCtS 

OPERATIONAL  TEST  AMD 
CVALUATtOH,  NANUAL  RCLEASC 
ASSEHBLT.  MA-S/4  LAP 
BELTS. 

AD-4e«  eiJ       Di«.   I 

ELASTIC  SCATTERINB 

MATHEMATICAL  ANALYSIS 

EMPIRICAL  PARTIAL  BAVE 
ANALTSIS  or  PI  *  P 
CLASTIC  SCATTERINB  ABOVE 
i  BCV/C, 

•••*•*  IT?       eiv.  <e 

ELASTIC  SHELLS 

OEPDRMAT t ON 

STRAIN-DISPLACEMENT  RELATIONS 
IN  LARGE  DISPLACCNEHT 

Theory  or  smells. 

AO-AOl  004  Dt«i   I* 

ELASTOMERS 

ISOCTANATp  PLASTICS 

CkCAVABE  aCACTIONS  IN 

cposslinreS  urcthane 

ELASTOnERS. 

AO-401  aSI  OIV,    |R 

CLECTatC  PROPULSION 
PLIBHT  TEPTING 

ADVANCED  STSTEHS  TESTING 
ON  A  MANNED  ORBITAL 
SPACE  STATION, 

AD-401  BOB  DIV,    II 

ELECTRIC  SaiTCHCS 

ruZE  fuNCTIONINS  CLEMENTS 

ELECTROMECHANICAL  SalTCHES 
rOR  USE  IN  ARTILLERT 


PUSES, 

AO-401  «fS 


DIV, 


II 


ELECTRIC  TERMINALS 
■  ELDS 

STANOAPOfZATION  EN«INEER|H« 

PRACTICES  STUDY  OP 
ELECTRONIC  COMPONENT  PaRTSI 

ErrECT  or  relDABlE 

LEAD  HATEPIALS  ON  PCRPORMAHCE, 

AO-aei  OR?       OIV,  a 

ELECTRIC  RIPE 
METAL  SEALS 

BRAIINO  study  to  PRODUCE 
RELIABLE  PNO  SEALS 
.  P08  POiER  B|RE  STSTEHS, 

AD-401  |«R  6|«,   T 

ELECTRIC  RIPE 
TEST  heThOOS 

IHPROvPMENT  OP  aiRE 
TEST  MfTHKOS, 

A0.40I  lil  BIV,    I 

ELECTRICAL  BIICMARBCt 
ENERBT 

HISm-POBER  ELECTRIC 
SPARKS  IN  AIR  aT 

atrospmERIc  pressure  iTranslation 
op  a  soviet  papcri . 

AD-4ei  lis  DIV.   ts 

ELECTRICAL  PBUIPmENT 
PAILUPE  IMECHANICSI 

RElIABILITT  PREDICTION 
POP  MECHANICAL  AND 
ELECTROMECHANICAL  PARTS, 

AO-401  ?B«  BiV,   |A 

ELECTROOCS 

PUEl  CELLS 

THE  SIMPLE-PORE  AND 

THiN-riLM  MODELS  or 
POROUS  «As  oirrusiON 

ELECTRODES. 

AD-401  l?4  DIV.   ? 

ELECTROLTTIC  CAPACITORS 
MANuriCTuPINC  METHODS 

PPOOUCTION  ENGINEERINC 
MEASURE  rPP  The  IMPROVED  . 
PfLlAOILIYT  or  CAPACIYOSS, 

ri«Eo  soLio  Electrolyte, 

TANTALUM  HIGH. RElIABILITT 
IOhPO-IO  VOLT  CAPACITORS. 

AD-aol  Oil  DIV,    ? 

electrolttic  cells 
electroChpmistrt 

chEmoelectpic  energy 
conversion  ror  nonaoueous 

RESERVE  SATTERT  STSTEMf, 

AD-40t  «ii       elv,  ? 

ELECTROHASHPTIC  VAVES 
METEORS 

ELECTROMAGNETIC  ErrECTS 
ASSOClATcn  alTM  THE 
SAN  rPANCtSCO.r IPEBALL 
•P  NOVENBta  ?.  |«M, 

AD-4al  «0|  BIV.   I 


DYE  -  EXT 


KLCcTROMABNPTie  RAVES 
SCATTEilNB 

PLANE  PAVE  EIPANSIOn 

Theorem  pop  ctlInopicallt 

RADIATED  riCLDS, 

AD-40t  114  OIV.    I< 

CbECTROMCCHANICAL  CONVERTERS 
THEORT 

TRO-POPT  rORNULATION 
or  ELECTROMECHANICAL 
TRANSDUCERS, 

AD-40P  l|4  DIV,    T 

CLECTRON  BEAMS 

MANUPACYUPING  METHODS 

ELECTRON  BEAN  TECHNIOUES 
rOP  rABRICATION  AND 
ASSEMBLY  or  PABTS  roR 
ELECTRON  TUBES, 

AD-401  OSR  DIV,   t* 

KLECTRDN  BEAMS 

MICROBAVE  PRESUCNCY 

EITENStON  OP  USEPUL 
PREBUEhCT  op  HICROaAVE 
EQUIPMENT  INTO  THE  OPTICAL 
SPECTPUMI   ELECTRON  BEAM. 
SOLID  STATE,  AND  PLASMA 
STUDIES. 

AD-401  04*  DIV,   B 

CLCCTRDH  BEAMS 
NOISE 

NOISE  PROPAGATION  IN 
AN  ACCELERATED  NONUNIPORH 
CLCCTROH  BAS, 

AB-401  »R?  OIV,   a 

CLECTRON  BEAMS 
PLASMA  MClllUM 

TRO-STREAM  INTERACTION  |N 
GAPS  AND  HELICES. 

AD-401  Oil  OIV,    11 

HIGH  PORER  BEAM-PLASMA 
AMPLIPIER, 

AD-aOl  If!  DIV,   B 

TRANSLATION  OP  RUSSIAN 
PCSEARCMI   A  METHOD  POP 
DETERHININB  THE  ELECTRON 
DENSITY  PROPILE  IN 
THE  D-REGION  or  THE 

ionospmerp. 

ao-401  iit       oiv.  i 

clectron  guns 

mathematical  analtsis 

oioital  computer  analtsis 

or  CROSSCn-riELO  ELECTRON 
6UNS. 

Ae-40t  «*«       OIV.  a 

CLECTRON  GUNS 
NOISE 

NOISE  IN  CROSSED  riELO 
DEVICES. 

AD-401  141  DIV,   a 

ELECTRON  BUNS 

TRAVELING  RAVE  TUBES 

PESCAPCH  ON  LOa  NOISE 
CATHOOC  OrvELOPMENT, 

AD-401  14?  DIV,   B 

ELECTRON  NICROSeOPES 

OISCUSRION  or  AN  ELECTRON 

EMISSION  MICROSCOPE  PRODUCED 
IN  EAST  gPRmANY, 

AD-401  7Sa  DIV.   10 

CLECTRONIC  PBUIPNENT 

ULTRASONIC  CONVECTIVE 
COOLING  alTH  APPLICATIONS 
TO  ClCCTRONIC  EOUIPMENT. 

AD-401  IP?  DIV.   IS 

CLECTRONIC  PQUIPMCNT 

SPACE  ENVIRONMENTAL  CONDITIONS 

RESULTS  or  A  LITERATURE 
SURVEY  ON  SPACE  ENVIRONMENTAL 
ErrECTS  UPON  ELECTRONIC 
AND  MECHANICAL  COHPONEnTS. 

AD-401  074  DIV.   B 

CLCCTRONIC  BRITCHES 
S  RAND 

DUPlEXCP  CU-fSIII/U,   OEVELOPMrNT 
OP  HIGH  POREP  MULTIPACTOR 
OUPlEIERS  and  SaiTCHES, 

AD-401  147  DIV,   a 

CLCCTRONIC  SalTCHES 
TRANSISTORS 

DEVELOPHCNT  AND  PABRICATION 
Or  A  S  KNC  ELECTRDCMCMICAL 
SRITCHING  TRANSISTOR. 

AO-401  «lf  DIV.   a 

CLCCTBONICS 

SCIENTIPIC  RESEARCH 

NOTES  AN  SYSTEM  YhEDRT. 
VOLUME  V, 

AD-oAl  0*1  DIV,   a 

clectrons 

aymospherp 

MEASURPMCNT  or  rLUXES 
AND  ENERGY  DISTRIBUTION 

or  elEctprns  Injected 

By  HIGH-ALTITUDE  NUCLEAR 
CIPLOSIONP. 

AD-401  7*7  OIV.    It 

CMCAPSULATION 

LIQUID  POCKCT  PROPELLANTS 

ENCAPSULATION  or  LIQUID 
ROCKET  PROPELLANTS. 

AD. 401  771  DIV.   |P 

chcroy  convprsion 
electrochemistrt 

chCroelcctric  energy 


CONVERSION  POP  NDNABuEOUt 
RESERVE  tATTERT  STSTEn$, 

AD-401  «ll  DIV.    7 

ENERGY  CONVPRSION 

THERMIONIC  CONVERTERS 

LOR-TE"PEPATUPE  CYLINDRICAL 
TMERHtONir  GENCPATOPS 
OPERATING  rPOM  A  LIQUID 
METAL  HEAT  SOURCE, 

AD-401  P04  DIV.    7 

ENGINEERING  GEDL06T 
ABSTRACTS 

TITLES  ANO  ABSTRACTS 

GEOLOClr  UNO  baubesen 
ICEOLOGT  and  civil  ENCINtERINCl 
IRP4  TO  |P4I, 

.  AD-401  Ote  OIV.    If 

ENVIRONMENTAL  TCSTS 
PACiric  OCEAN 

PRELIMINARY  E|AM|NATION 
AND  RESULTS  OP  MATERIALS 
EXPOSED  ON  SUBMERSIBLE 
TEST  UNIT  IN  PACIPIC 
OCEAN, 

A6-40I  apl        DIV.  »n 

CNZTMES 

MUSCLES 

CHEMICAL  AND  PMTSICAL 
STUDIES  ON  RABBIT  HUSCLC 
EnOLASE, 

AD-40P  III  DIV.    14 

EQUATIONS  or  STATE 
METALS 

TRANSLATION  or  RUSSIAN 
PCSEAPCHt    NER  roRHULAS 
rOP  CALCULATING  CERTAIN 
PHYSICAL  PROPERTIES  OP 
SUBSTANCCS. 

AD-401  |R|  OIV.    I« 

EOUATIONS  or  STATE 
THEORT 

TRANSLATION  or  RUSSIAN 
PESEAPCHl    THEORETICAL 
BASIS  or  THE  EnP|R|CAL 

cecrriciENT  in  cruneiSen's 

rORMULA  rOR  CALCULATING 
THE  CHARACTERISTIC  TEMPEPATuRP, 
AD-401  ION  OIV,    If 

ERYTmROCTTES 
PRESERVAYIDN 

PRESERVATION  Or  RED 
CELLS  IN  THE  rpOZEN 
STATE  BITH  THE  A|0 
or  SUGARS  ANO  mACPOmoLECUL AP 

ADDiTivCS.   ErrECT  or 

LACTOSE,  REITPAN  ANO 
ALBUMIN  ON  RECOVERT 
ANO  SURVIVAL  or  PROEEN 
PCD  CELLS, 

AD-40>  111  DIV,   14 

EXHAUST  GASPS 
COMBUSTION 

HIGH  SPEED  rIRE  DETECTION 
AND  CONTROL  or  PIPE 
IN  SOLIO  PROPELLANT 
PUEL. 

AD-40P  OTf  DIV.    10 

EXPLODING  alRES 

EXPLOSIVES  INITIATORS 

ErrECT  OP  RIPE  LENGTH 
ON  THE   INITIATION  OP 
PETN  BY  EXPLODING  BIRES, 

AO-aoi  «To        OIV,  at 

EXPLOSIONS 

PROPAGATION 

REAPON-TO-REAPON  PROPA«AT|flN 


TESTS, 

A6-40I  010 


DIV.   II 


EXPLOSIVE  PORMING 
MATERIAL  PORMING 

TRANSLATION  or  RUSSIAN 
RESEARCMl    APPROXIMATE 
ESTIMATION  or  THf  rORMlNG 
ENERGY  or  YHIN-RALLEO 
COMPONENTS, 

Ae-4ei  740  OIV,   14 

explosive  materials 
mixtures 

agent  prototype  munition 
dessemination  systems, 

ao-401  dob       div,  1 

explosive  hatcrialf 

STORAGE 

REAPON-TO-REAPON  PRoPASATIMn 
TESTS, 

AD-40P  DID  DIV,    II 

""i-Sill^*     INITIATORS 

electRdmaonetic  shielding 
LOB  Band  pass  transpormer 

EX  is  hod  0, 

AO-401  «ll  DIV.   IP 

EXPLOSIVES  INITIATORS 
ENVIRONMENTAL  TESTS 

ENVIRONMENTAL  TESTING 
OP  SQUIBS, 

AO-401  IBT  OIV,    l» 

EXPLOSIVES  Initiators 

EXPLODING  BIRES 

EPPCCT  or  RIRE  LENGTH 
ON  THE   INITIATION  OP 
PETN  By  EXPLODING  BIRCS, 

AD-401  TTO  DIV.   I* 

CXTRATERRCSTRIAL  TOPOORAPHT 

LUNAR  SURPACEl    THE 
PHYSICAL  AND  STRUCTURAL 


NI-7 


ETK.  GAS 


ST  e«SCIIV*TieN*L  TCCMNtsuRS. 


*e-*ei   *o<i 


annuNITIe"   rii*cnc«TS 


OIVi 


•  *LktS'rtC    STUOieS     IN 


CT[r.L*sscs 


DIV, 


pasrrCTivr  mask  r*ec»iccct 

OPTie«L     INtOT     TTPt 

1*1  ron   VISION  coukcctiom 
IX  ca*  ^unTECTivc  n<$ics. 


•0>kOI  t«« 

r'Tlcur  incrHtNlcSi 
CNViaoNnt>-T«t  trsTs 


oiv. 


i« 


errtcT   or    rtuio   e^vmoNdrNT 


ON   TO»slON*t   rfltut 
r»iLu»i. 

rcmtiTCS 

H*fiNCT|e  PKO^CKTltS 


oi«, 


r|N*t  •MCCCSSION  ANCLCS 

ron   ruk*tn   rCKiiiTC 
f anrLCS. 

*B-*07    OJS  OIV. 


I» 


i< 


rti»»iTf  1 

NtcNfTic  »rseN*Nec 

rCKdOMtCNCTIC  HCSONtNCC 
CI^FKInCNTS  ON  CMTSTAL-OmCNTro 


MClaSONAL  reMKITCS, 

«o-4ei  ««o 


'{"•OFkrCTIItC     CKTST/tkS 


»■«■ 


SOLiD-cTtTC   rcnrtetkCCTKie 


teceLtnonrTeii, 
•o-*oi   «*< 


rCK'onaeNCTISn 


OIVi 


J« 


NtSNtTie  *csoN«Nce 

rCMNentGNCTIC  HCSONtNCr 

r«rc*inCNTS  ON  cHTSTkL-OKiCNTro 
Mr«teoN>t  reMKiTts, 
*e-4ei  ««o 


eiv. 


revvonacNCTf SN 

><»TMt««Tlf  At   ANALTSIS 

SrONTANCOUS  HAONCTlJAt ION 
IN  IOEalITCO  rE*ll0>1A6NCTS. 

A0>*ei  tsa 

rista  mitallukct 
eeiPosiTc  HATcaiAL* 


DIV. 


CANoiDATC  NATcaiALS  ro" 
•MisKtas  eonPosiTCS, 

A0-4e'  13*  OIV. 

rtata  acinroacco  irTAL^ 

A.-D  ALkOT5l  STCCk-SlkVe" 
e9P1»0»|Tl«, 


*» 


1» 


l' 


AD. 40}  1ST 

'ilanfnt  aouNo  coNs^aucTioH 

Cn«<»0$|TC  MATtalALl 

oCTeanlNAT ION  or  tfwic^i 

or  NATCaiALS  AND  paoCCtS 
VAa|ABL.CS  ON  r  ICANCNT-aOUND 

S^aucTuac*. 

AD>407  27*  OIV.    24 

riL*NrNT  aouND  eoNsTaucTioN 
convacssive  raoacaTics 

NA*L  NOTCMto  FLAT  ConaacasiON 
rrsT  roa  rii.AiirNT  aOuND 
XATcaiALt.  aciNFoacto 
't»^TicS  'oa  Dtea  susneacrNct 

AND  OThCii  MICH  sraCNGTM 
AratlCATinNS. 


A0>407  155 


OIV. 


ritANfNT  aOKNO  CONSTaUCTION 
NnN.OC&Tai'CT  I  VC   TtSTINO 

uLTaAsoNic  TCCMNiaues 
A..'D  STANoaaos  roa  tcstinc 
riLAHCNT  vouno  STaucruacs. 

Ae-40»  177  DIV.    J 

riLTtas  iCLrcTaoHACNCTic  aAVCi 
acaroanANfC  i  CNCINCCaiNCi 
acaroafANCC  or  kiNCAa 

riLTCas  AND  NONLINCAa 

No-NtHoaY  rtk^cas. 

A0-40I  175  OIV,   I 


r iLTca*  -trkUfO) 
Ala 

rtASIDILiTT  STUDIES  Or 

riLfraiNc  media  roa 

USE  IN  eoiLfCTIVE  aaoTtCTOas, 


A0-4ei  a*? 


OIV, 


l« 


aaoDuCTION 


PaoDUCTION  ENQINEEaiNC 
or  METAL  MAaTs  roa 
LITTLE  JOMN  aOCKET  MOTOR 
>M24E3  aiTM  riN  AND 

r|N  BAaacL  assemblt. 

AO-4or  27B  DIV.    I* 

riac  eoNTaoi  eOMauTEas 
rtaE  eONTaoL  STSTtMS 

OPTIMUM  eoNTaoL  or 
A  MONLiNEAa  sccoNO-oaoEa 
PL'NT  uSl'-c  A  cENEaAL-auaaosE 


coMPuTEa. 


AD-401  «4« 


OIV, 


if 


r  lars 


SOLID  aoe»ET  paePELL*NTs 

MICH  SPEED  riaE  OETECTIOM 
ANO  cONTanL  or  ripc 
IN  SOLID  PaoPELLANT 


FUEL, 


Ao-407  eas 


FiaiHG  TEST*  lOaoNANCEl 
SrMEOULINIS 


cvrarnr.vALur  ppoblem 

aEL4TED  ri>    A  SAMPLING 
STUOT. 

*D-4DI  7J4  DIV, 

FLAME  BAarAac 

sciENTirir  aESEAaCM 

NE*  CONCEPTS  FOa  FLAnt 
aFAPONS. 

AD>4e»  e«7 

FLAT  PL«TE  MODELS 


M 


DIV. 


AEaODTNAMiC  CHAaACTtaiSTieS 

HTPcasPNie  FLoas  ovEa 

FULL  SP4N  PAhpS  mounted 

ON  A  Flat  pl*te, 

•D>40l  BOf  DIV, 

FLIGHT  eONTPOL  SYSTEMS 
SPECIFICATIONS 

ALTIMtTta  DISPk*T  STUDVf 
SuMHAav  AND  BEVIEB 

e'  DATA  arouiaEMCNTS. 

AD-401  B3« 

FLIGHT  INSTPUMCNTB 
»LT|METEa« 


DIV. 


«• 


ALTIMCTCa  OISPL**  STUDY 


PaBT  nil 
TFSTINC. 


SUHMABT  O'  E1PEP|MeNTAL 


AD-401  »03  DIV. 

FLIGHT  INSTPuMENTS 
DISPL»T  SYSTEMS 

AL^IMETCa  DISPL4T  studt; 
HANDBOOK  FOa  STATIC 
TFSTINC  or  ALTIMCTEBS. 

AD-4DI  B35  DIV. 

rLIGMT  SIMuLATOas 
CENTairuCFS 

APPLIe«TIOM  OF  HAaMONIC 
ANALTSIS   IN  A  STUOT 

OF  TNACKING  PEaroaMANCE 
IN  THE  Tv-»  AiacaAPT 

AND  IN  CENTairuGE  ANO 


STATIONABY  SIMULATIONS 

Or  THAT  AlacBArT. 


AD-40?  |7B 

rLute  rLOB 

Fluid  mechanics 


DIV, 


«• 


ruBTHCa  INVESTlGlTION 

or  THE  ErrtcT  of 

the  fluid  VISCOSITY 
ON  ITAVE  BFSISTANCE  USINO 
*  MODIFICATION  OF 
LAUBENT lEFF's  METHOD, 

A0-4e»  «I7  DIV. 

FLUID  FLOa 
STABILITY 

STABILITY  OF  VISCOUS 
FLOa  BETBFEN  aoTATINC 
CYLINDERS  IN  THE  PBESENcE 


or  BADIAL  TEMPEPaTuBE 
GPaDIENT. 


AD-aer  e«4 


DIV. 


FLUIDS 

THEBMAL  PaoPEBTIES 


THtaMAi  STABILITY  or 

NINE  HIGH  TEMPEaATuae 

FLUIDS  ANn  THEia  iNTEaMiiTuaca. 


A0.4'0«  it7 


OIV. 


FLUOaiQES 
CBTSTALS 

CaViTAL  LATTICE  DEFECTS 
OF  FLUoaincs. 

AD-40r  150  DIV.    1 

FLUXaiNE  COMPOUNDS 

SYNTHESIS  ICHEMISTBY) 

IODINE  rLUOaeSUL">TES 
ANO   lODYL  FLUOaOSUL^ATt  , 

AD-40?  125  DIV,   « 

SYNTHESIS  OF  NEB  FLUOBlNF 


CONTAINING  COMPOUNDS, 

AO-40?  lao 


FLunaoCApBOHS 

AUSOBPTION 


DIV, 


ADSoaPTtON  OF  FLUOaoCABBONa 


0»  POaouS  SOLIDS. 
AD-401  TIB 

FOaEIGN  GOvraNHENT 


DIV. 


ussa 


SOVIET  MlLlTABT  OUTLAYS 


SINCE  las.i. 


AD-4e2  07( 


DIV, 


la 


FOBGING 


MEAT-BESISTANT  METALS  »  ALLOY* 

HIGH  ENEaGY  BATE  FOBGINC 
OF  COMMFaciALLY  PUBE 
TUNGSTEN  AND  TZM  MOLYBDENUM 
ALLOY, 


AD-401  74J 


DIV. 


FOULING 

BABNAClES 


DEVELOPMENT  OF  PBOCEDuBES 
FOB  lABOBATOBy  maBINC-FOUL ING 
SYUOlCS,  PAaT  2, 

AD-40f  02«  01 


FOUNDATIONS  ISTBUCTUBESI 
LOADING  IMFCHANICS) 

LATEBAL   THBUST  ON  P|lCS. 

Ao-401  saa        oTv. 

FBaCTUBE  IMFCHANICS) 
METAL  PL4TES 

CONTINUED  OBSEBVATIONS 
ON  THE  OI^TBIBuTION 
OF  STBESS   IN  THE   VICINITY 


of  a  cbacv  in  the 
centeb  Of  a  Plate, 

*D-40?  IBB 

ra'CTuRC  inrcHANiesi 


OIV. 


1* 


n 


i» 


TFST  MiYMMOS 

EFFECT  OF  TESTING  SYSTEM 
STIFFNESS  On  FBACTuac. 

Ae-402  ISB  DIV.    |T 

FBEE  BAOICalS 

CHEMICAL  roulLIBBIUM 

BEVEBslBILITY  OF  BAD  I C AL-OLEF | M 


BEACTIONS. 

AD-4el  70B 


FBEC  BAOtCAlS 

SEPABATIO*- 


DIV, 


TBAPPIMG  OF  FBEE  BAOICtka 


fbom.tme  ptbolysis 


OF  i,l' 


-*(OISOBUTANC 


AND  DIBEN7YL  KETONE. 
AD-401  70S 


FBEE  BAOICALS 


DIV, 


?l 


Substitution  be^ctions 

oatCNTATION  AND  BEAcTIVITt 
IN  Fact  BAOICAL   ABOMATie 
SUBSTITUTION, 

A0-4ei  4«s        DIV,   a 

FBEeuFNCY  MULTIPlIEBS 

ultbahich  fbeouency 

solid  <yate  genebators. 
500  mc/s  oscillatobs, 
multipliep  doubling  FBen 

Sno  MC  TO  1,000  MC/S 

ANO  A  aULTIPLIEB  TBIPLING 


FBOM  1,000  MC/S  TO 
3.000  MC/a, 

AD-4e^  t«5 

FUEL  CELLS 

BloCHEnlSTBY 


DIV, 


BIOCHEMICAL  FuCl  CELLSI 


HYDPOGEN  PBOOUCTION  BY 
CLOSTBIDIUM  belChii, 


AO-4or  osa 


oi«. 


FUEL  CELLS 

ELECTBOOra 


THE  SIMPlE-POBE  »ND 
TMtN-F|LM  MODELS  OF 
PnaoUS  GA<  DIFFUSION 
ELCCTBODES, 


AD-40r  274 


DIV, 


FUEL  CELLS 
SPACEtBAFT 


CEBOLYTE  fuel  celli. 

ClECTBOO''  OCvELOPMENT, 
SEAL  DEVELOPMENT  AND 
BATTEBY  TFSTING, 

AD-401  BIT  D|V, 

FUEL  CONTAMINATION 
JET  ENGINE  FUELS 

BEClAMATION  of  jP-4  TTPE 

JFT  Fuels  bhicm  became 
thebmally  unstable  DUBInG 


STDBAGE, 

AD-401  «aa 

FUEL  FILTEBS 

JET  ENGInF  fuels 


DIV, 


BEClAMATION  of  JP-4  TTPC 
JET  FUELS  BMICH  became 

tmcbmally  unstable  oubing 


STDBAGE, 


AD-401  «a* 


DIV. 


l" 


FUEL  TANKS 

ceaaosiON  inhibition 

FIELD  FVALUATION  OF 
AN  ElPEBIHENTAL  Aia 
DBY  FUEL  BESISTANT  COAT|NG. 


AD-40t  4tT 


DiV, 


FUELS 


eltebnal  combustion  engines 

detebmination  of  fuels 
suitable  fob  extebnal 
combustion  applications. 


AD-40y  <7« 


DIV. 


I" 


FUIE  FUNCTIONING  ELEMENTS 
ELECTBIC  SSITChE 


'i 


LECTaeMCCHANICAL  SalTCHFS 


FOB  USE   IP  ABTILLEBT 


FUSES, 


-401  **l 


DIV, 


*» 


GAME  TMEOBy 

COMMUNICATION  SYSTEMS 


E»PEa|"ENTAL  GAMES  BELATED 


TO  TELECOHFEBENCING. 

Ao-4ei  a<« 

GAS  FLOB 

COMPBEsSIPLE  FlOB 


OIV, 


SOME  EFFECTS  OF  JET-COMPBEasOB 
GEOMETBY  OF  EFFICIENCY! 
COMPPESSION-BATIO  CUaVES 
alTH  TpO  MAllHA. 


Ae-40>  300 


CAS  FLOS 

DISSOCIATION 


OIV, 


TASK  B-PHYSIO-CHEHICAL 

AND  DYNAMIC  BCHAvloa 
OF  HIGH  TFMPCPATuaEi 
HIGH  SPEED  GAS  FLOaS 
THAT  OCCua  IN  PBOPULSION 
SYSTEMS. 

AD-40y  OSa  OIV. 


CAS  FLOS 


«T 


Thebmodynahics 

extension  of  belotsebkovsk i  i 's 

OiaECT  METHOD  TO  BEACTING 
GAS  IN  THFBmODtNAHIC 
EBUILIBBIUM, 

AO-401  a43  OIV,   » 

GAS  GENCaATlNG  SYSTEMS 

MicaeoaOANisns 

BIOCHEMICAL  FUEL  CELLS! 
MYOBOGEN  PaoDUCTION  BY 


HI-* 


CLOSTBIDIUM  ■ELCMIt, 
AD-40r  osa 

CAS  lONIIATtON 
HYPfBSONir  FLOS 


OIV. 


AIB   IDNIIAYIDN   IN  THE 
HYPEBSONir  LAHINAB  SAKE 
OF  SMABP  CONES. 

AD-40*  141  0|V,   a 

CAS  TUBBINEB 

AUIILIABy  POSCB  PLANTS 

AIBESEABCM  MODEL  CTCP|OO.S»-l 


posebplant  CAlIBBATION 
AND  EITBEME  TEMPEPATUBE 
STABTING  TESTS. 
AO-401  S40 


OIV. 


CAS  TuBBINEa 

CoaaosiON 


EFFECT  OF  JP-S  SULCUS 
CONTENT   AND  SEA  BATEB 
INGESTION  ON  HOT  CAS 


cnaaeSiON  of  supeb 


ALLOYS, 


40-40*  IS* 


DIV. 


CAtEl 


SPfcTBOScnPY 

RESICN  AND  eONSTBUCTIOM 
OF  A  LUMINOUS  SHOCK 
TUBE  FOB  SPECTBOSCOPIC 
INVESTIGATIONS  OF  HICM- 
TEMPE'ATUPE  CASES, 


AD-40*  077 

GATES  leiaCUITSl 
PBODUCT ION 


DIV. 


1" 


»» 


PBOOUCTtON  EN4INEEWINC  NraauBCI 
TBANSISTAB  ISI-aOOtI, 

LOGIC  cA»F  isH-*oii.  Flip-flop 

l«M.*0*l,   AC  BINABY   |SH-*I3|, 


AD 


•  '1 

•  40 


P  OSS 


DIV, 


GEABS 


FAILUBE   (MECHANICS) 

BELIABILITY  PBEDICTION 

FOB  MECHANICAL  AND 

ELECTBDMECHANICAL  PABTs, 

AO-401  7B«  Olv.    *4 

SIMPLIFIED  POINTING  EOUAYIONS 

FOB  SLAVING  AN  ANTENNA 

TO  THE  BAPAR  eOOBD|N«T(S. 


40-401  TBI 


OIV. 


CCOLOGY 

PFTBOLOST 


anSmalmuS  behancnt  nacncyitation 


OF  SOME  KLAMATH  RIVER 
anDeSITES, 


AD-40*  *aa 


CCRMANIUH 

DUALITY  CONTROL 


DIV, 


DUALITY  CONTROL  MANUAL 
INSPECTION  PROCEDURES 
FOR  GERMANIUM  PNP  EPITAXIAL 
DEVICE  TYPE  *Na4a. 

AD-4DI  aS7  DIV, 


TRANSITION  TENPfBATUBE 

GLASS  TBAHSITIDN  TEMPEBATUBe 
AND  CBYSTALLIZATION  BATCt 
OF  AMOBPHOUS  ZINC 


CHLORIDE 


AD-aei  Bao 


DIV, 


*s 


MATEBIALS 


ACByLAYE  TEBPOLTMEB.POLTUR'THAHE 


COMPOSITES  FOR  COSMETIC 


GLOVES, 


AD-401  *H 


MILITABY  PEBSONNEL 

OEVELOfMENT  OF  COTTON 
AND  NYLON,  KNITTED 
CLOTH  BITH  ELASTIC  STBETCH 


CHABACTEBtSTICS, 
AO-401  SSI 


COLD  ALLOTS 

HEAT  Treatment 


DIV, 


|B 


ja 


EFFECTS  OF  MEAT  TREATMENTS 


ON  CAST  GOLD  ALLOTS, 


AD-40*  131 


DIV. 


17 


GRAPHICS 


DATA  PRDCrSSINC  STSTEHS 

GRAPHICAL  DATA  PBOCESSING 
BESEABCH  STUDY  AND  EIPERImENTAl 
INVEST ICATION, 
AO-401  7al 


DIV. 


GRAPHITE 
BINDEBS 


BINDEa  SYSTEMS  FOB 


GBAPHITE, 


AD-401  7S4 


OIV, 


JB 


!• 


GBAPHITE 

PBODUCTION 


BESEABCH  AND  DEVELOPMENT 
ON  ADVANCFD  GBAPHITE 
MATEBIALS.  VOLUME  Illl, 

DEvtLOPMFHT  OF  A  FINE-GBAIN 
ISoraoPIC  GBAPHITE  ^OB 
STBUCTUBAI  AND  SUBSTBATE 
APPLICATIONS. 


AO-401  TSS 


GBAPHITE 

VAPDB  PLATING 

GBAPHITE  DEPOSITED  IT 


PYBOLYTIC  PBOCESSES 


AD-401  ass 


OIV. 


I* 


la 


GBAVITY 
MOON 


STUDY  OF  SPECIFIC  METHODS 
OP  MEASUBIN*  LUNAB 


GAS-CTR 


•BavIYy, 


AD-401  B*a 


DIV, 


GUST  LOADS 

MATHEMATICAL  ANALTSIS 


THE  NATUBE  OF  CBAVITATIDN, 


AD-4DI  74* 


DIV, 


GROUND  SURROBT  E6UIPNENT 
LAUNCHING  SITES 

NOISE   auavET   of   au)iiliaby 

SUPPOBT  EOUIPMENT  AT 
ONE  ATLAS  COMPLEX  AND 
ONE  TITAN  I  COMPLEX, 
CAPE  KENNEDY  MISSILE 
TEST  ANNE*.  ATLANTIC 
MISSILE  BANGE, 

AO-401  BOB  DIV,    I* 

•BOuNO  SURPOBT  EOUIBMENT 

SPACE  COMMUNICATION  SYSTEMS 

SYSTEM  STUDY  FOB  SUPEB 
XBBILC  COMMUNICATIONS 
SATELLITE  GBOUNO  STATION, 

AD-40*  003  OIV,   i 

•BOUND  SURPOBT  EOUIPMENT 
SPECI'lf ATIOHS 

PEBFOBMANCE  STUDIES  Of 


APPLICATION  OF  A  BOTaTIONAL- 
PBOBABILIYT  ANALTSIS  FOB 
DETEBMINATION  0'  ULTIMATE 
OESISN  LOADS  ON  LARSE, 

plcxiblE.  military  AiRcRArr. 


AD-401  777- 


DIV, 


CYROSeOPES 

THEORY 


•ASIC  PRINCIPLES  OP. 
THE  ELECTBOSTAJIC  GYBO. 

cbyogenic  gyro,  laser 
•ybo.  ano  nucleab  cybo, 

AD-40*  ia7  D|«.   I* 


SeuNOlNG  aoCKETS. 
40-401  74B 


CROUP  DYNAMICS 


DIV. 


I* 


INDIVIDUAL  TASK  PERFOBMANCr 


IN  A  CMANGINS  SOCIAL 
STRUCTURE, 

40-401  BBS 

CROUP  DYNAMICS 
•EHAVloa 


OIV, 


SUBJECT  BOLE  IN  SMALL 


eaoup  EXPFaiHENTs 
AD-401  a** 


EVALUATION  OF  caouP 


DIV, 


IB 


aa 


PSTCHOTHEBapV  BITH  INDIVIDUAL 
FAMILlfS  AS  The  INTEBSBAL 

UNITS,! 

AD-40*  *44 

•ROUP  DYNAMICS 

PEBFOBmANFE  (HUMAN) 


DIV. 


»• 


*a 


effecy  of  membebsm|p 
beplacemeht  upon  team 
pebfobmance, 

AD-401  il*  DIV, 

CROUP  DTNAMleS 

REACTION  (PSYCHOLOGY) 

IDEA  OPIENTATION  AND 
INGBATIATION  IN  THE 
INTEBVIESI    A  DYNAMIC 
MODEL  OF  BESPONSE  BIAS, 

AD-401  B<«  OIV, 

•■OUP  DYNAMICS 
SeCtOMETRICS 

THE  dihensional  structure  SF 

eOMPUS  STUDENT  ORCANItATIONS, 


<a 


AO-401  7SI 

CBOUP  DYNAMICS 

STATISTICAL  ANALYSIS 


DIV. 


MEASuaFNENT  OF  INDEPCNDENCr 


•NO  NET  CONFOBhITT 
•Y  BEPCATFO  BANKINGS, 
AD-401  BB* 

•aoup  tv  elFments 
electbooCpdsition 


DIV. 


IB 


VAPoa  DEPOSITED  SeaiDES 
OF  GBOUP  IVA  METALS. 

AO-401  441  DIV, 

CBDUPS  IMATHEMATICSI 

HAPPING  (TBANSFOBMATIONSI 

bbanch  algcbbas  of 
•ecHNEB  integbablE  a. valued 
Functions  on  a  lca 


CBOUP  G. 
SCMIGBDUPS. 


CONVOLUTION 


AO-40*  03* 


DIV, 


IS 


•UIDED  MISSILE  COMPONENTS 
BULKHEADS 

RUCKLING  or  tobispmebical 


SHELLS  UNDEB  INTEBNAL 


PBESSURE, 


AD-401  «SI 


OIV, 


I* 


•UIDED  MISSILE  TRAJECTORIES 
PROGRANMImS  (COMPUTERS) 

FOBTBAN  paeCBAM  TO  CALCULATE 


A  subface-to-aib  missile 


TBAJECTDBY, 


AD-BO*  <*0 


GUIDED  MISSILES 
BATEB  ENTBY 


DIV. 


I* 


INITIAL  DEVELOPMENT  OF 
A  MiNlATuPIZCD  TELEmETeBIMG 

Package  fob  data  acouistion 
at  high  speed  bateb 

ENTBY, 

AO-40*  0*S  DIV,    i 

•UIDED  MISSILES  I SUBF ACE-TD-A t B I 
TBAJECTOBIlS 

FOBTBAN  PBOGBAH  TO  CALCULATE 


A  SUBFACE-TO-AIB  MISSILE 


TBAJECTOBV, 


AD-40*  **0 


DIV, 


PEBFOBMANCE  DATA  FOB 


INDIVIDUAL  ATLAS  MA>* 
AND  MA-5  ENGINES, 


AD-4el  7*1 


•UST  LOADS 

AVIATION  MEDICINE 


DIV. 


I» 


I* 


AIB  LOADS  ON  HUMAN 


•EINGS. 


THBEE  DIFFEBENT 


STUDIES  BFlAtEO  TO  MEASUBEMFNY 
OF  FOacCS  ON  THE 


■eOY   ARE  SUMMARIZED, 


40-40*  107 


DIV, 


I* 


NI-9 


HAM-  INE 


HtnlLTONI *N 
'IILO    TMtflllv 

KCLitTlvlSTtC     OlHeCT     |NTC»*rT10N 


TMro«lts, 


*e-4ei    101 


DIVi 


it 


H*NBeneics 


^•00"  "nm  I  tic    iCOnPuTCtSi 


rS'OB     O^tH/lTlNC     ItSTnuCTIOMS 


*NB  c**o  reaniTS. 


M*ND«eOIS 


Dl«. 


ST«TfSTtC»L  OISTKISUTIONS 

MtwoseoK  or  statistical 

CL«SSIrlC<T|0>i  TCCHNieuCS, 


*o>*ei  **4 


eiv. 


«NNu<k  raoGnrss  wcpokt, 


caotokee*  scwvicc, 

>D.*OI  *J« 


nruiC'L  lOUI^itMT 


OIV, 


l» 


1* 


I* 


TDO. STAGE  OIGITAL  AHPLIFIC* 


»»»LllO  TO  TMt  »«HT 
•*Tiricl*L  HEtUT  PUnr, 
•D-407  «J» 


14 


^•TmOuOG.T 

iNTE»or»eNDeNec  ••»o«6 
soxe  rACTows  associated 
•ITM  coaoNAKT  mEaut  disease, 

AO-401  *«I  Dl 

HEAT  EiCmAmGEVS 

nAnur AcTu*iN6  hetmoos 

DESIGN  AND  NANurACTuKING 
OCVELOPHEMT  or  LIGMTaElCHT 


I* 


OIV. 


MEAT  ElCHANGENSi 
A0-40f  143 


MEAT  NESISTANT  NETAtS  •  ALL0T4 
SHEETS 

CONPAHISON  or  VANIOUS 
TEST  SPECIMENS  ro« 

TMf  oEtekminat ION  or 

NOTCM  SENSITIVITY   ANO 

r»AeTu«E  TOUGHNESS  or 

HIGH. STRENGTH  SHEET  MATt»IALS, 


OIV, 


AD. 401  GJI 

HEAT  TNANSrra 
DEtTA  alNCS 

HEAT   TVANSre*  OATA 

ro*  oElta  aiNG  SuorACE 

AND  T«io  OIHEO«AL  SU»rACES, 

AD-401  aON  DIVi   * 

HCAT  TSANSrr* 
EVAro»ATtON 

INVESTIGATION  or  HCAT  AMn 
MASS   TKANSrE*   IN  TME  EVArO- 

WATION  or  LIBUIO  IN  A  roKCEn 

CAS  STMEAM, 

AO.AOI  TTB  DIV,    j< 

MEAT  THANSmi 


THEKMAl,  DABIATIBN 

thcmhal  kadiation  raoH 

Hl6H-TEH»r»ATU»E   Aia. 
ad. 401  ««i 


DIV, 


*< . 


MEAT  raEATnrNT 
COLO  Allocs 


ErrE£T«  or  meat  treatments 


l» 


On    CAST    G^LO     ALLOTS. 

AB.40r     HI  DIV, 

HEAT. RESISTANT  MATEMIALS 
STARILITT 

THERMAL  STABILITT  or 
NINE  HIGH  TENRERATuaE 
rkUIBS  AND  THEIR  I NTERM | «Tu»E< . 
AB.40r  <ST  DIV,   o 

MEAT-RESISTANT  MATERIALS 
TESTS 

AIR  MLASMA  ARC  MATERIALS 
TESTING  rpR  REENTRT, 


A0.4ei  BOB 

hElicorter  engines 


DRIVES 


rEAsiBlLlTT  Investigation 

or  HARMONIC  DRIVE  SrCED 

REDUCERS  roR  HELICORTER 

ARRL ICATIONS. 

AD.40r  eiB 


01  V, 


hElIcoRter  Rotors 

DRIVE  SHArTS 


hElIco'ter   shaet   reiicc 

MEASUREMENT  SYSTEM, 

A0.40»  Its  OIV, 

melicorters 

HISTORY 

translation  or  three 
russian  articles  on 
civil  aviation,  and 
mclicorters  in  RARTICULAR, 
A0.40I  Bll  OIV, 

hemisrherical  smells 

BLAST 

BLAST  rrrECTS  tests 

ON  SIHRLE   INSTRUMENTED 
SHELLS, 

AD-401  >J>  OIV. 

hemoroietic  ststem 

RADIATION  ErrECTS 

CHRoNif  ErrECTS  or 

IONIZING  RADIATION  ON 
THE  HEMATOPOIETIC  STSTCn. 


AD»4e»  US 


hCRARim 

CARILL*"!'* 


0I«, 


I* 


RULMONARY  VENTILATION 

ANO  oirru<toN  |N  shock, 

AD. 401  «J«  OIV, 

HIGH. PRESSURE  RESEARCH 
ABSTRACTS 

BEHAVIOR  or  SOLIDS 


UNDER  RRE«SuRE, 
AD.AOf  0«<l 


OIV, 


I* 


it 


HieM-SRECO  RhOTOGRARhy 
CAMERAS 

TRANSLATION  or  RUSSIAN 


research; 


NER  CAMERA 


roR  MICM.SREEO  RhOTOGRaRMT, 


AD-AOr  IBS 


OIV. 


migh.temreratuRE  research 
laboratories 

design  ano  construction 

or   A  HIGH.TEMR£RATU*E 
LABORATORY  rOR  THE  INVESTIGATION 
or  CRlER, 

A0.4or  ije        OIV,   JO 


SVNTHEStS  ICHEHISTRTi 

AMINO  NITROGEN. IS  TRACER 
STUDIES  or  THE  NITROLTSIS 
or  HEKAMETMYLlNETCTRAMINt , 

AD. 401  TB4  DIV,   « 

MOBITTERS 

SHOCK  RAvrs 

CONCERT  AND  rEASIBlLiTT  STUDIES 
or  MUZZLE  BRAKE  BL»ST  SURRRES- 
SION  DEVirES  roR  lOSMM  ANO 
I5SMM  hOBITZERS. 

AO-401  7tS  OIV,    if 

HUMAN  ENClNrERINC 
ARMORED  vrnlCLES 

HUMAN  ractors  engineering  oeSIC>' 

STANDARD  POR  VEHICLE  rtCHT|NG 
COMPARTMENTS. 

AD. 401  714  DIV,   >R 

HUMAN  ENGINPERING 
ARMY  EQUIPMENT 

MAIIMUM  ACCEPTABLE  STEADY 
STATE  NOISE  lCvEl  POR 
ARMY  MATERIEL  COMMAND 
EOUIPMENT, 

AD-40f  I4S  DIV,    I* 

HUMAN  ENGlNrERING 
D|SRL»T  STSTEMS 

ALTIMETER  DISPLAY  STUDT) 
SUMMARY   AND  REVlER  ' 

or  OATA  REOUIREMENTS, 


AD-401  B34 

HYDRAULIC  CYLINDERS 
PRACTURE  ImECMANICSI 


OIV. 


rRACTuRE   ANALYSIS  OP 
A  e-l<|  LANDING  GEAR 
CYLINDER 

AO-401  TiJ  DIV,    I 

HYDRAULIC  rLUIDS 

SYNTHESIS  IChCmisTRTi 

DEVELOPMENT  or  A  riRC-RES|KT. 


ANT  rAtER-BaSE  hydraulic 


'tuio. 


>4or  iJi 


IR 


HYDRAULIC  PRESSURE  PUMPS 
PERrORMANCE  (ENGINEERING! 

CONDUCT  TEST-TO-r A ILURE 
ON  HYORAuLte  PUMPS 
IVICKERS  AA  4SS40-LSC-RI , 
A0-40P  »1«  OIV, 

HYDRAULIC  SYSTEHS 

SYMPOSIA 

PAPERS  PROM  A  SYMPOSIUM 
ON  PLUID  amPl Ir ICAT ION. 

AD. 40?  000  OIV, 

PAPERS  PROM  A  SYMPOSIUM 
ON  PLUID  AMPLIr ICATION, 

AD-40?  001  OIV, 

PAPERS  PROM  A  SYMPOSIUM 


ON  PLUID  AMPLIriCATION, 
AD-4ef  001 


OIV, 


HTDReCARB0N5 
COMBUSTION 


MICRO  RURNER  STUDIES 
OP  PLAME  RADIATION 
AS  RELATED  TO  HYoROCARBON 
STRUCTURE, 

AD-40«  |«J  DIV. 

HYDROCARBONS 

NUCLEAR  EVPLOSIONS 

POYENTIAL  or  NUCLEAR 
EXPLOSIVES  POR  PRODUCING 
HYDROCARBONS  PROM  DEPOSITS 
OP  OIL.  NITURAL  GAS. 
OIL  SHALE,  ANO  TAR 
SANDS  IN  TmE  united 
STATES. 

AD-40f  *40  DIV. 

HYORODYNAMICS 
I  MTDROPOlL* 

LINEARIZED  THEORY  Or 
A  TRO-D iMrNSIONAL  PLANING 
PLAT  PLATP   in  a  channel 
or  riNITE  OEPTH-I. 

Ae-40^  tOl  DIV. 

HYDRODYNAMICS 
TORPEDOES 

LONGITUDINAL  DYNAMIC 


I" 


lO 


STABILITY  CRITERIA  PoR 
TORPEDOES. 


AD-401  7J« 


ei«. 


t» 


hydropoils 


PLUID  DYNAMIC  PROPERTIES 

NON-STfADT  MTOROOTNAHie 
CMARACTtRISTICS  or  A 


NI-10 


SUPPRCAVITATING 


▼ATING  HYOROPOIL 
REE  SURRACE. 


UNDER  A  RREE  SURRACE 

AD-401  ROB  DIV.   « 

HYOROrOlLS 

HYDRODYNAHfct 

LINEARIZED  THEORY  or 
A  TBO-DlMrNSIONAL  PLANING 
PLAT  PLATP   IN  A  CHANNEL 
OP  P|N|TE  DEPTH. I. 

A0.40P  tOI  DIV,   » 

HYDROPORMING  IHECMANICALl 
MATERIAL  PORMINC 

TRANSLATION  OP  RUSSIAN 
RESEARCH!    APPROXIMATE 
ESTIMATION  or  THE  roRMiNG 
ENERGY  OP  thin.RALLEd 
COMPONENTS . 

AD. 401  740  DIV.    it 

HYDRRCEN 

NUCL'^R  MAGNETIC  RESONANCE 

NUCLEAR  MAGNETIC  REsONAhee 


IN  SOLID  HI  AND  Oi 
UNDER  HIGH  PRESSURES, 
AD. 401  «JJ 

HYDROGEN 

SOLAR  PLARES 


DIV, 


RELAYivE  ABUNDANCES  OP 
ENERGETIC  HYDROGEN  ISOTOPES 
PRODUCED  IN  SOLAR  PLARES, 


Dl  V  , 


A0.40?  fSI 

MTRERSONIC  PLOR 
GAS  IONIZATION 

AIR  ionization  in  TME 

HVRERSONir  LAMINAR  RARE 
or  SHARP  roNES. 

A0.40>  141  DIV,    • 

HYPERSONIC  PlOR 

SMOCK  RAvrs 

STRUCTURE  or  A  RADIATION. 
RESISTED  SHOCK  IN  A  SImRLC 
DISSOCIATING  GAS. 

AD-40f  me  01*.  « 

mypervelocity  projectiles 

LABORATORY  EOUIPmENT 

DIAGNOSTIC  TECHNIaUEt 
POR  HEASU'ING  THE  MASS 
ANO  VELOCITY  OP  MYPERVELOCITY 
PARTICLES  AND  THE  EPPECTS 

OP  htrervplocitt  impacts 

ON  MATERIALS, 

AD-401  SBO  OIV,   JN 

ICE  PORMATION  INDICATORS 
SHIRBORNE 

SHIPBOARO  ICING  OBSERVATIONS 
OuESTIONNAIRE  rOR  GATHERING 
ANO  CORRELATING  SmIPBOaRD 
ICE  PORMATION  ANO  REATmER 
INPORMATIPN, 

AD-40r  014  DIV,   t 

ICE  RREVENTIOM 
SHIRBORNE 


KIT  POR 


SERVICE  TESTS 


or  COMPOUND  IZ-B-JO 

DEICINc  COATING  SYS 

AD-40f  OJO 

ILLUM|NAT ION 

RMOTOGRAPMIc  RECONN 
phOTOGRAPmIC  REC 
TERRAIN   IlLUMINANTS 
AO-401  BSN 

IMPACT  SMOCK 
ENERGY 

HIGh-vPlOC ITY-lM 
CRATERING  STUDIES, 
AD-40r  <BI 

IMPACT  SHOCK 
'  SPACECRAPT 

DIAGNOSTIC  TECHN 
POR  MEASURING  THE  M 
AND  VELOCITY  OP  HYP 
PARTICLES  AND  THE  E 
OP  HYPERvrLOC ITT  |M 
ON  MAYE*|ALS, 

AD-4ei  Bse 


INOPIES 

RADIATION  CHCMISTRT 
COORDINATE  INDEI 
MONTHLT  ACCESSION  L 
PRQM  1  OCT  4J  TO  JO 
JUN  4S  ON  EPPECTS  O 
RADIATION  ON  MATERI 
Ae-40P  I4R 

IMDUCTtDN  MOTORS 

rEASlBILITT  STUDIES 
ENGINEERING  REPO 
A   I-HP,   ULTRA. HIGH- 
INDUCTION  MOTOR, 
AD-401  «4S 

INDUSTRIAL  PRODUCTION 
PETROLEUM  INDUSTRY 

REPORT  OP  THE  AT 
GENERAL.  PURSUANT  T 
SECTION  I  OP  THE  jO 
RESOLUTION  or  SEPTE 
4,  l«4J,  CONSENTING 
TO  AN  INTERSTATE  CO 
TO  CONSERVE  OIL  AND 
GAS. 

AO-401  SRI 

INEQUALITIES 

CALCULUS  or  VARIATI 

SORE  IHEOUALITT 
PROBLEMS  IN  THE  CAL 
OP  VARIATIONS, 
*e-40l  BRt 


i7 

TEN. 

OIV. 

1" 

AISSANCE 
0NNAI4SANCP 
■ 
OIV,   T 

PACT 

OIV, 

«.« 

tOUES 
ASS 

ERVELOeiTY 

rrEcTS 

PACTS 

OIV. 

J" 

POR 
ISYS 

r 
als, 

iiv. 

!• 

RT  OP 
SPEED 

DIV, 

» 

TORNEY 

0 

INT 

MBER 

MPACT 

DIV. 

>» 

ONS 

CONSTRAINT 
CULUS 

DIV. 

IS 

Evaluation  op  interim 
control  procedures  por 
proposed  ils  installations 
at  kennedy  airport 

ON  RUNBAY  IIL  AND 

ON  RUNRAY   II  AT  LAGUaRDIA 


AIRPORT. 


AD-401  RO* 


INSTRUMENTATION 


DIV. 


STANDARDS 

INSTRUMENT  STANDARDS. 


DIV, 


AD-40P  014 

INTEGRALS 

STOCHASTIC  PROCESSES 

BUASt-MARTINGALES  ANO 
STOCHASTIC   INTEGRALS. 

Ae-401  as*  0I«, 

INTEGRATED  r|RCU|TS 

ENVIRONMENTAL  TESTS 

E«PER|MENTAL  INTEGRATE* 

CIRCUITS  rOR  SBITCHBOARDS, 

«D-4ef  l««  DIV, 

INTEGRATED  r|RCU|TS 

RANurACTuRING  METHODS 

ENHANCED  MICRO-MOOULC 

Interconnections,  an 
hermetic  packaging  system 
por  the  integration 

or  MICRO  CIRCUITS. 

AD-40P  <7I  OIV. 

INTEGUMENTARY  DISEASES 
LIPIDS 

idEmtipication  and  role 

or  NON-SEPACEOUS  KERATIN 


JO 


IS 


LIPIDS  IN  SKIN, 
A0-40f  104 


INTERNAL  PRICTIDN 

REPRACTORY  MATERIALS 


DIV, 


I* 


REPRACTORT  INORGANIC 
NONMETALL'C  MATERIALS, 
THEORY  ANO  MECHANICAL 


RhEnOMiNA 


AD-4ei  ««|  DIV, 

INventort  analysis 
inventory  control 
order  cycle  sysyem 

or  INVENTORY  CONTROL. 

AD-40y  IJ«  OIV. 

INVENTORY  CONTROL 

OATA  PROCrsSING  SYSTEMS 

ABSTRACTS  or   AUTOMATIC 
CLASSIr ICATION  roR  THE 
DOC  MATHEMATICS  COLLECTIONl 
A  STATISTICAL  OPTIMIZATION 
OP  SEARCH  T|ME  In 

AN  iNPORHATioN  Retrieval 
SYSYEMi  THE  USE  or 

Real  TIME  COMPUTERS 
POR  INVENTORY  CONTROL. 

AO-AOt  »lh  DIV. 


INVENTORT  CONTROL 

INPORMATION  RETRIEVAL 

STUDY  «P  iNrORNATlON 
STORAGE  AND  RETRIEVAL, 

AD-40*  tli  DIV, 

INvrNTORT  conyrol 

SYOCK  LEVEL  CONTROL 

ORDER  CTCLt  SYSTEM 
OP  INVENTORY  CONTROL. 

A0-40»  IJ«  DIV, 

IODINE  COMPOUNDS 

SYNYmESIS  ICmEMISTRTI 

IODINE  PLUDROSULr'^TES 
AND   lODYL  PLUOROSUL^'ATl, 


»r 


ja 


AD-40t  11$ 


ION  BEAMS 

dplay  lINPS 


OIV. 


ION  BEAM  DELAY  LINES. 


AD-401  at* 


ION  ENGINES 

PARTICLE  REAMS 


DIV, 


CONDENSATION  COLLOIDAL 
ION  SOURCE  POR  ELECTROSTATIC 
ION  ENGINES, 

AD-40P  US 


DIV. 


ION  ENGINES 
TESTS 


arc-ovpr  and  rapid 
rumpdorn  tests  on  the 
cesium  contact  ionization 


ENGINE  PLIGHT  TEST 
RATLOAD. 

AD-401  S*7 

IONOSPHERE 

ELECTRON  OENSITY 


OIV, 


*» 


»» 


YRANSlATION  op  RUSSIAN 
RESEARCHI    A  METHOD  POR 
OETERMININC  THE  ELECTRON 
DENSITY  PROPILE  |N 
THE  D-REGION  OP  THE 
lONOSPMERf , 


AD-ae?  |«7 


OIV. 


l»$N 


ECRTSTALl IZATION 


ON  THE  INFLUENCE  OP  SMALL 
AMOUNTS  or  IMPURITIES  ON 
RECRYSTALL IZATION  ANO  GRAIN 
GRORTH  OP  HIGH  PURITY   IRON, 


NOTE  III, 


crrEcT  or  boron 


ON  RECRYSTalLIZATION  AND 
fPPECT  DP  IMPURITIES  ON 
NORMAL  AND  ANOMALOUS  GRAIN 


•RORTH, 


AD-AOt  IJ7 


DIV. 


<< 


M-11 


iteevANATE  Plastics 

CHEMICAL  PONDS 

CLEAVAGE  REACTIONS  IN 
CROSSLIMRro  URETHANE 
ELASTOMERS. 

AD-401  all 

ISOCYANATE  PLASTICS 
PILMS 


DIV, 


INE-  LAN 


i« 


ACRTLATE  TERPOLTMER-POLYuRPTHANe 


COMPOSITES  POR  COSMETIC 
GLOVES, 


AO-401  **« 

JET  ENGINE  PuELS 
CORROSION 


DIV, 


EPrECT  or  JP-$  SULPUR 
CONTENT  AND  SEA  RATER 
INGESTION  ON  HOT  GAS 


CORROSION  OP  SUPER 
ALLOYS. 

A0-40f  !S< 

JET  ENGINE  PuELS 
PUBI'ICATION 


DIV, 


IN 


I" 


RECLAMATION  OP  JP-4  TTPE 
JET  PUELS  RHICM  BECAME 
THERMAlLT  unstable  DURING 


STORAGE, 


AD-iOl  «a« 


DIV. 


JET  STREAMS  iMETEOROLOGY) 


USSR 


JET  STREAMS  OVER  THE 


USSR. 

AD-40f  OBI  01 

JOB  ANALYSIS 

CIVIL  dCfpnse  personnel 

TASK  COMPENDIUM  POR 
SELECTED  «TATE  LEVEL 
CIVIL  DEPPNSE  POSITIONS. 


AD-40?  010 


JOB  ANALYSIS 

GROUP  DYNAMICS 


OIV. 


«» 


EPrECT  or  MEMBERSHIP 


REPLACEMENT  UPON  TEAM 
PCRPORNANCE, 


AD-AOI  R|4 

JOURNAL  BEARING 
STABILITY 


OIV, 


AN  OUTLINE  or  A  METHOD  POR 
THE  INVESTIGATION  OR  ThE 
(TabILITT  or  GAS-LUBRICATED 
TlLT|NG-PAO  JOU'NAL  BEARINGS, 


AD-401  745 


BENZYL  RAPICALS 


OIV. 


YRAPPINC  or  PREE  WAOICALS 


PROM. THE  PYROLySIS 

OP  I,?'  -AZOISOBUYANE 

AND  DIBEN7VL  KETONE, 


AO-401  70S 


OIV, 


KIDNEYS 

BATTLE  INJURIES 


SUMMARIES  or  RESEARCH 
ON  COMBAT  INJURIES, 
RELATING  MOSTLY  TO  BURNS 
AND  KIDNEY  TRAUMA, 
A0-40P  |7« 


OIV, 


LARORATORT  EOUIPMENT 


HYPfRVELOr lYY  PROJECTILES       ^^ 

DIAGNOSTIC  TECHNIQUES 
POR  MEASU'INC  THE   MASS 
ANO  VELOCITY  or  hypCRVElOC ITT 
PARYIClES  and  the  EPPECTS 

or  mypervplocity  impacts 
ON  materials, 

AO-401  ROD  DIV,    )" 

LAMINAR  BOUNOART  LAYCR 
STABILITY 

THE  STABILITY  OP  LAH|NAR 

iNcoMPRFssiaLE  Boundary 

LAYERS  IN  THE  PRESENCE  OP 

COMPLIANT  BOUNDARIES. 

AO-401  77R  DIV.    f 

LAMINAR  BOUNDARY  LAYER 
THEORY 

LAMINAR  BOUNDARY  LAYER, 
AD-4ei  7S4  DIV.   « 

laminateo  plastics 

pIlahent  pound  Construction 

nasl  notched  plat  compression 
test  por  pilahent  round 
materials,  reinforced 

PLASTICS  For  deep  SUBMERGENCE 


ANO  OTHER  HIGH  STRENGTH 
APPLICATIONS. 
AD-40t  I  Si 

LAMINATES 

COMPOSITE  MATERIALS 


I" 


DEVELOPMENT  OF  MACROLAM | MATE 
PARTICLE  COMPOSITE  MATERIALS 
FOR  USE  |M  OIIDIZING 
Environments  AT  TEMPERATURES 
ABOVE  <DOOP, 


MS 


lanchester  fquations 
mathematical  models 

studies  in  metmooolocy 


FOR  COMPlFI  systems, 
AO-401  «JS 


LANOING  FIELDS 
MODEL  TESTS 


OIV. 


IS 


I* 


REPETITIVE  LOADING  MODEL 
TESTS  OP  PRESTRESSEO 

RIGID  PAvFmENT  on  a 
LOR  STRENGTH  SUBCRAOE. 

AD-401  RBJ  DIV,    n 

LANDING  GEAR 

HYDRAULIC  CYLINDERS 


LAN -MAT 


raacTu't    analtiis   op 


«  c-Ki   L'MeiNfi  ac** 
CTkrMOca 

*e-*ei  raa 


»!»• 


tKIN 

or   NeN.tcvtcceus  (C»*tin 


LtNDiNa  n*TS 

•LUnINu" 


e^CMATIONtt  PC*tltlLtTT 

cv*Lu*TieM  or   *iiie«*rT 

LtUMCH  ANC  AMIICSTCO  ktNOINO 
eeulP"tNT   INSTACkCD  ON 
TMC  «H  <  •kunlNUn  MUNSAT 


kl^lOt   IN  SKIN, 

kiouio  Jtt% 


DIV. 


I* 


ntr 


•D-*ei  Ta« 


6IVi 


COXftUNI  CATION  STSTCHI 


TtkEeONrOCNCINGI  L*N«U*eC 


»fO    eULTU»*L  rACTONS, 


PA^CWt    FKon    *    iTMretlun 
ON  rmie   •M^tlr ic^tion, 

*0>*0f  000  DIV. 

r*rt^s   r»on  *  svNPOtlun 
on  fkuio  •nvLtrie*TioN, 
*o-*oi  001       eiv. 

rupt's   mon   «  trnposiuM 
ON  rkuio  •nPkirie*TioN, 

*D-*Ot    00* 


eiv, 


*e-*ei   ««* 


oiv. 


L*NSU*«t 


OAT*   PiioerssiN«  ststchs 

nlklTRlN  WCrCRCMCC  HtNUAk. 


*o>*et  7«<i 


et«. 


nlk|T«*N  OPCHATIONS  n*NU*L 


bItUie  WOCRfT  PKO'CkkANTt 

cenausTioN 

NONklNtAM  ttPCCTI  or 
COnauSTtON  iNSTtaiklTT 
IN  klOUlO  PHOPCkkANT 

RocKeT  noToai 


ro»  ION  7e«o-TO«<i 

•0-401  TVS 


*0-*0f  isl 


ei¥. 


NtklT*«N  raeaaANMiNc 


OIV, 


N«NU*k, 


•0-*OI  TV* 


kANau*aC 

l5CNTIr|c«TI0N 


0|«< 


k*N6UteC  IOCNT|P|C*TtON 


IN  TNC  klHIT, 


*0-*0*  0T| 


OIV, 


so 


so 


IS 


kieuio  aocicrT  PNoPCkk*NTs 
rNe*psuk*TioN 

CNC*PfUk«T|ON  OP  ktauto 

KocKtT  p*eprkk*NTt, 

«0.40l  77* 

kO*o  eiSTWinuTiOH 

NCASuaCHtNT 


OIV, 


*» 


10 


k*Mau*oc 

I  NO  I* 


n|k|T**T  TTPeSCTTINa 
COUIPHCNT  (NO  STSTCMS 
PO*  IN0O-<KT*N  /IND 
0"«V|OtSN  k*Nau*6CS  IMIMOI, 
n*M*THt  ^fCNSAkl.  PUNJ»ai, 


auJ*M4T 


N*k*TAk*n, 


TtnlL,  AND  TCkuaui 


I |V*l-|«*Sl 


AO.*Ot  7 


01 


OIV, 


St 


kAN«UAeC 


NACHIHC  TOANSkATIOM 


AUTOHATie  kANCUAaC  TKANSkATION. 

AD-*e»  0** 


OIV, 


kAsrits 


NACNrTo-oPTic   cppecT 

ePPtCTS  OP  A  STATIC 
NASNCTIC  P|CkO  ON  TMC 
CMA*«CTC*ISTICS  OP  A 
MClIUH-NCSN  kASCH, 


AO-AOI     4«<l 


OIV. 


it 


If 


k*se*s 


PMOToar»ApMie  pointchs 

use  OP  kASCMS  AS 

A  kiOHT  seuace  in 

CONTACT    PPINTCaS, 
A0-40t    I<I4 


kASCKS 


auoT 


irASUHrMCNT  op  OrLAXATION 


TINCt  OP  PAKANaONCTIC 
IONS  IN  HUav  C«TfTAL«, 


A0-40t  104 


k*SCI«S 

SentCONDUCTO*S 


OIV, 


t* 


scNicoNoucTow  kAse*  AfiPktrie* 


TCCHMIOUCf  IStnkANI, 
AO-401  7|« 


kAUNCM  SITrS 

'      ecoPMTsicf! 


DIV, 


t» 


fPPCCT  OP  GCOPHTSICAk 

AnD  GEODETIC  UNCCNTAINtIES 

AT  LAUNCH  AREA  ON  OAkklSTIC 


NISSIkC  IxPACT  ACCUKACT, 


Ae.40'1  <!•• 


kEAOEaSMIP 

DCTeNnlNATION 


DIV, 


If 


PEER  RATING  STAOIkITT  IN 


CHANGING  GROUPS, 
AD-4ei  «7< 


kEARNING 


DIV, 


PERCEPTION  iPSTCMOkOGTl 

PURTMER  EXPERlnCNTS  ON 
COMPUTER-* lOED  kEARNING 
OP  SOUND  lOeNTIPICATION, 


AD-4af  07« 


»l»t 


kCARHING 


Tl»e 


TEST  OP  A  HETMOO 


POR  CONVERTING  PROPIClENCT 
SCORES  TO  kEARNING 
TINE  SCORES. 

AO-401  ««J 


OIV, 


<S 


>• 


<1 


kEARNING 

VISUAk  PERCEPTION 


INPO'NATION  ASSINIkATION 
PROM  AkPMA. NUMERIC  OtSPk*TSl 

amount  and  ocnsitt  op 
inpormation  presented. 


Ae-401  *71 

kCNS  ANTENNAS 
HIGH  PREOUENCT 


OIV. 


«R 


DEVEkOPMCNT  OP  MP  OIRC-GRIO 


kENS  ANTENNA. 
Ae-4el  044 


kINEAR  STSTPmS 
tDENTIPICATION 


DIV. 


IOENTtPiCAT|ON  OP  kiNCAR 


OTNAHIC  tVtTCnt 

Ae-4ei  a<< 


01*. 


i< 


PMOTOEkASTleiTTI  APPklCATIONS 


AND  METMODS 


AD-40 


.4 


s« 


OIV. 


I* 


kOAOING   IMCCMANICSi 
REINPORCEO  CONCRETE 


TECHNieuES  AND  MATERIAkS 
IN  THE  HODCkiNC  OP 
•EINPORCED  CONCRETE 
STRUCTURED  UNDER  DYNAMIC 
kOADS. 


A0-40(  OJR 


BIV. 


SO 


kOGIf TICS 

ASUNOANCC 


TEST  OP  INDIRECT  METHODS 
OP  ESTIMATING  AVAlkAOIklTT 


PARAMETERS. 


AD. 40*  II* 


OIV, 


IS 


kUHINESCENCr 

MATERIAkS 


CHEMIkUalNESCENT  MATERIAkSI 


STNTHESI*.  REACTION 
MECHANISMS,   AND  ENERGT 


TRANSFER 

A0-40t  (7« 

kUNAR  ENVIRONMENT 
TERRAIN 


OIV, 


kUNAR  SUOPACEI    THE 
PMTSICAk  *ND  STRuCTURAk 
PROPERTIES  AS  DOTAINED 

av  eoBERvATioNAk  techniques'. 


OIV, 


AD-401  «0« 


STRESS  IPHTSIOlOGT) 

PUkMONART  VENTlkATION 
AND  OIPPUSION  (N  SHOCK. 

AD-40t  «J«  OIV, 


14 


MACHINE  TRANSk*TION 
kANGUAGE 

AUTOHATle  kANGUAGE  TRANSLATION. 


AO-AOf  044 


MACHINING 

EkCCTOON  SEAMS 


OIV, 


Jt 


tkCCTRON  BEAM  TECHNIOUES 


POR  ^AORICATION  AND 
ASSEMBkT  OP  PARTS  POR 
EkECTRON  TUBES, 


Ae-40t  OSR 

MAGNESIUM  ALkOTS 
AGING  IMATERIAkSl 


OIV, 


14 


RCSISTSHETRIC  INVESTIGATION 


OP  PRE-PRFCIPITATION 
IN  TMC  AI-MG  SB  AkkOT, 


AB.BOt  IDS 

HAGNETOHTDReOTNAMICS 
EOUATIONS 


OIV. 


IT 


SEkP-SUSTAINEO  kONG-OAVEkENGTH 
OSCIkLATIONS  OP  A  QUANTUM  Pk*^MA 


IN  A  UNIPORH  MAGNETIC 


PIEkO, 


-40f  01* 


D|V, 


25 


haonetomtorodtnahics 

GAS  PkOR 

magnEto-dtnahics  op 

HIGH-TEMPPRATUrE  GASESi 
DTNAHICS  op  REAk  ANO 

Chemicallt  reacting  gascsi 
otnahics  op  rarcpieo 

BASES. 

AD-4el  7S0 

magneto-optic  eppect 

kASERS 


MAINTENANCE  VCHICkEl 
SEARCH  RAKAR 

EkEcTRONIC  EOUIPMENT 

Characteristic  radar 


TTPE- INSTRUMENTATION 


VAN, 


A0-40r  000 


MAINTENANCE  VEHICkES 
TORED  vEHICkCS 


Bl*t 


PORTABLE  MAINTENANCE 
SMEkTERS  POR  PIONEER 
POkAR  CAMPS, 

AO-401  «i<a  01 

MANAGEMENT  PNSINEERING 


i« 


HANDBOOKS 

USAP  PPRT,  VOkUME  V,  PERT 
IMPLEMENTATION  HANUAk, 
A0-40f  SOI 


OIV, 


<4 


MANNED  BPACECRAPT 
PklGHT  TESTING 


ADVANCED  STSTEMS  TISTINB 


ON  A  nANN'O  ORBITAL 
S'ACE  STATION, 
AO-401  a«i 

HARAGING  STPEkB 
CORROSION 


OIV, 


I* 


STRESS  CORROSION  CRACKING 


OP  HIGH  STRENGTH  STEELS, 

A0-40P  0*1  DIV, 

MARINE  BIOLPGT 
CRUSTACEA 

CAUSES  ANO  MECHANISMS 
OP  DIURNAL  VERTICAL 
MIGRATION  IN  THE  SEA, 

AD-401  *J4  DIV. 

MARINE  BORERS 

ULTRASONIC  RADIATION 

EPPECT  DC  ULTRASONICS 


|1 


ON  LIMNORIA,  A  MARINE 

■ODD  Boring  organism. 


Ae-4ef  IB* 


DIV. 


MARINE  SURPACE  PROPULSION 
STEAM  PORFR  PLANTS 

ANALTSlB  AND  AUTOMATIC 
CONTROk  STSTE"  DESIGNS 
POR  MAIN  PROPULSION  MACMINERTI 


MARINE  STFAH  PORER 
PLANTS. 

A0-40f  ||] 


ASTRONDMICAk  DATA 


2» 


TRANSkATION  OP  RUSSIAN 


RESEARCHI   RESUkTs  OP 
OSSERVATlnNS  OP  MARS. 


AD-40»  IBO 


OIV, 


TRANSLATION  OP  RUSSIAN 
RESEARCHI    PRELIMINARY 
RESULTS  OP  OBSERVATIONS 


OP  MARS. 


A0-40»  |«J 


0|V, 


ATMOSPHERE 

TRANSLATION  OP  RUSSIAN 
RESEARCHI   SOME  PROPeBTIES 
OP   THE  MARTIAN  ATMOSPHERE 
INDICATED  BT  SpEC TROPHOTOMETR ( c 
OBSERVATIONS  OP  l«54. 


A0.40P  lal 


OlVi 


MARS 


OPTICAL  PROPERTIES 

TRANSLATION  OP  RUSSIAN 
RESEARCH)   REBUTTAL  TO 
THE  ARTICLE  'EIPlANATIOn 
OP  THE  COLOR  OP  MARS 
BT  THE  SPPCTRAL  PBOPERTIES 
OP  ITS  ATMOSPHERE.' 


A0-40»  «0< 


MARS 


PHYSICAL  PROPERTIES 

TRANSLATION  OP  RUSSIAN 
RESEARCH!    INVESTIGATION 
OP  VARIOUS  PORMATIDNS 
ON  MARS, 

A0-40f  I**         ei«« 


MATERIALS 

DEVELOPMENT  OP  MILLIMETER 
AND  SUBMILLIMETER  HASER 


OEvtCESi 


AO-AOf  ei« 


OIV, 


MASERS 


RUBY 


UNIAXIAL  DIELECTRIC  BOOS 


IN  CTLINDPICAL  CAVITIES 


Ae-401  4*1 


Div. 


OIV. 


MASERS 
I  BAND 

■-BAND  MASER  POR  INCREAtlNB 

tme  sensitivity  op 

•Eather  radar  set  AN/MPS-S<). 


eptects  op  a  static 

magnetic  pield  on  the 
characteristics  op  a 

HEklUM.NEON  kASER. 

AD-AOI  4«<  OIV. 

Bk-<<l  70  ac  MAGNETRON 
PRODUCTION  ENOINCCRING 
MEASURE. 


AD-40f  IRI 

MATERIAL  P0RMIN6 

NUHERlCAk  ANALTSIS 


DIV, 


AO-401   7RR 


OIV. 


TRANSLATION  OP  RUSSIAN 
RESEARCHI    APPROIIMATE 
ESTIMATION  OP  THE  PORMING 
ENERGY  OP  TMIN-RALLEO 
COMPONENT*, 


MAfERIALS 

SPONTANEOUS  MASNETIIATION 
IN  lOEALITEO  PE**OMAGNETS, 


Ae-401  T*e 

MATERIALS 

SCIENTIPIC  RESEARCH 


OIV, 


<4 


AO-401  ass 


DIV, 


<f 


MATERIALS  tESEARCH  CENTER, 

ANNUAL  REPO*T,  l«4J-l«4i|, 


AO-AOI  oia 


OIV, 


|R 


NI-12 


"CTAL  PLATES 

PRACTURE  IHECHANICSI 

CONTINUED  OBSERVATIONS 
ON  THE  DISTRIBUTION 
OP  STRESS  IN  THE  VICINITY 
OP  A  CRACK  IN  THE 
CENTE*  OP  A  PLATE. 

Ae-401  IBB  DIV. 

METAL  PLATE* 

MAGNETIC  PROPERTIES 

INVESTIGATION  DP  THE 
MtCHANISHS  OF  STRESS 
CORROSION  OP  ALUMINUM 


ALLOYS, 


Ae-40P  lao 


MCTAL  PtATES 

SHEAR  STRPSSES 


OIV, 


l» 


MECHANICAL  PROPE'TIES 
OP  STRCSS-RCLIEVEO  STRETCHEfl 
ALUMINUM  ALLOY  PLATE, 
Ae-40f  OSJ 


OIV, 


l» 


MCTAL  SEALS 

BRAIING 


BRAZING  STUOY  TO  PRODUCE 


RELIABLE  PNO  SEALS 

POR  POBER  aiRE  SYSTEMS, 


A0-40f  |«« 

METALLIC  CRYSTALS 
CE  P»OPEBT 


OIV. 


SURFACE 


lES 


EOUILI'BIUM  OF  CBTtTAL 
SURFACES  IN  CONTACT 
■ITh  a  vapor, 

AD-401  iOS  OIV. 

METALLURGICAL  LABORATORIES 

orsiGN 


<« 


DESIGN  AND  CONSTRUCTION 
OF  A  H|GH.TEMPERATU*C 
LABORATORY  FOR  THE  INVESTIGATION 


OP  CREEP 


AO 


-40* 


110 


OlVa 


an 


HETALORGANIC  COMPOUNDS 
POLYMERS 


POLYMERIC  t|NC  DERIVATIVFS 
OF  THE  BI'CHCLATINC 
AGENTS  DITMIO-OIAMIDE 
AND  a,i-DIHTO«OIY-P-BENIO- 


OUINONE, 


■4oa  0«l 


OIV, 


electropmysical  properties 
OF  polyheric  copper 

PHTMALOCYANINES  (TRaNSLATIOM 
OF  A  SOVIFT  PAPERI. 

AD-40a  lai  DIV.   R 

stntme«is  and  pmysicochcmkal 
propertied  op  copper 

PHTMALOCYANINES  ITRANSLATION 
OF  A  SOVIET  PAPERI. 

AD-4oa  laa       oiv.  r 

TRANSLATION  OF  RUSSIAN 
RESEARCHI  CHELATE  POLTHCRS 
OF  RIS-DITHIOCARBAMIC 
ACIDS  AND  METALS. 

Ae-40a  1*0  DIV.   R 

HCTALSRGANir  COMPOUNDS 
SPECTROSCPPY 

PI-BONDED  0R6AN0SILICDN 
COMPOUNDSt  FREE  RAOICalSI 
SILICONIUP  lONSI  ORGANOMETALLIC 

AEiDEsi  Electronic  spectra 


Op  obganometallics, 

Ae-401  4«t 


DIV, 


METALS 

TfMPERATuPE 


TRANSLATION  OP  RUSSIAN 
RESEARCHI    THEORETICAL 
BASIS  OP  TME  CnPIRICAL 
COEFFICIENT  IN  GRuNEISEN'S 
FORMULA  FOR  CALCULATING 
THE  CHARACTERISTIC  TEMPCRATuKf . 


AD-40a  |B>I 


eiv. 


TRANSLATION  OF  RUSSIAN 
RESEARCHI   NER  FORMULAS 
FOR  CALCULATING  CERTAIN 
PHYSICAL  PROPERTIES  OF 
SUBSTANCES. 


Ae-4oa  1*1 

nCTAMATHEMATICS 


OIV, 


rCstrictiow  to  cut 
rule  ano  the  cdnsistchcy 
dp  a  natural  deduction 
arithmetic, 

AO-401  700  OIV 

RESTRICTION  OP  CUT 
RULE  ANO  THE  CONSISTENCY 
OP  A  NATu'Ak  REOUCTION 
»»ITHMET|C, 


OIV, 


AO-401  BTB 

MCTFDROLOGICAL  BALLOONS 

PERFORMANCE  I  ENGINEER  I NG I 

PHYSICAL  AND  CHEMICAL 
CHARACTERISTICS  OF  BAkLOONS 
ANO  BAkkOON  MATERIAkS, 

Ae-401  *«7  DIVi 

nCTEDROkOGICAk  BAkkOONS 

■IND-DIRECTION  INDICATORS 
kOR-LEVEL,  FINE-SCAkE 


as 


I* 


IS 


■IND  DETEPHINATION  BT 
CAPTIVE  BALLOONS, 


AO-401  ««•) 


OIV. 


MCTEDROLOGlrAL  INSTRUMENTS 
SOUNDING  POCKETS 

INITIATION  OF  THE  METEOROLnGI- 


CAL  ROCKET  NEtRORK, 
AO-401  *71 


DIV. 


METEOROLOGirAL  INSTRUMENTS 
SPECTRUM  ANALYZERS 

PRESSURE  CALIBRATION 


OP  THE  GOfTZ  AEROSOL 
SPECTROMETER, 


AD-40*  III 


DIV. 


NI-13 


MAT -MIC 


METEOROLOGICAL  PARAMETERS 
BLAST 

HANDBOOK  FOR  PREDICTION  OF 


*!■  BLAST  FOCUSSING. 
A0-40a  III 


OIV, 


ap 


METEOROLOGICAL  PARAMETERS 
CONTROL 

TRANSLATION  OP  RUSSIAN 
RESEARCHI  CONTROL  OF 
METEOROLOOICAL  PROCESSES. 

AD-4oa  i*a       DIV,  a 

METEOROLOGICAL  PARAMETERS 
ICE 

SHIPBOARD  ICING  OBSERVATIONS 
auESTIONNAiRE  FOR  GATHERING 
AND  CORRELATING  SHIPBOARD 
ICE  FORMATION  ANO  REAThCR 
INPORMAT ION 


AD-407  014 
nCTCOROLOGICAL  RADAR 


OIVi 


HASFRS 

V-BaND  MASER  POR  INCREASINB 

The  sensitivity  of 

■  eather  radar  set  an/mps-k, 


AO-AOa  Ml 


OIV. 


METEOROLOGirAL  SATELLITES 
AERIAL  PHOTOGRAPHS 

EVALUATION  OF  TIROS 
VIII  HETEPROLOCIcAL  DATA 


FOR  ARMT  APPLICATIONS, 
Ae-40P  I10 


DIV. 


METEOROLOGirAL  SATELLITES 
PHOTOGRAPHS 

UTILIZATION  OF  TIROS 
PICTURES  TO  SOME  SCLCCTCO 
STUDIES  OF  TROPICAL  HCTEOROLOGY, 


Ae-401  «0S 


DIV, 


METfOROLoCirAL  SATELLITES 

RADIATION  MEASUREMENT  SYSTEMS 

VARIATIONS  0'  SATELLITE 
OATTIME  RADIATION  DATA 
■ITH  VIFSINC  GEOMETRY, 

aO-401  ■44  OIV.   a 


ELCCTROHAGNET ISM 

CLEcTROmACNETIC  EFFECTS 
ASSOelATEf>  RITH  THE 


SAN  FRANCISCO. FIREBALL 
OF  nOVEMBFR  7,   l«4I, 


AD-401  «0| 


DIV, 


MICROMINIATURIZATION  lELECTRONlrsi 
FAILURE  (MECHANICS) 

PAILURF  MECHANISMS  IN 
MICROELECTRONICS, 

AD-401  Bl*  DIVt   • 

PAILURF  MECHANISMS  IN 


MICROELECTRONICS. 
AO-401  S|« 


DIV. 


MICROMINI  ATI>RtZATION  I  ELE  C  TRON  I  CS  I 
PRINTED  CIRCUITS 

MICROMINIATURE  LATEREO 
PRINTED  BIRING. 

AD-401  «ai       OIV.  a 

MICROORGANISMS 
FUEk  CELL* 

BIOCHCMICAk  FUEL  CEkkSI 


HYOROGEN  PRODUCTION  BY 
CLOSTRIDIUM  ■ClCHII, 


AO-401  OB* 


DIV, 


NOISE  IN  CROSSED  PIELD 


DEVICES, 

AD-401  141 

MICROWAVE  EOUIPMENT 
DETECTORS 


DIV, 


MILLIMETER  AND  SU8M I LL I MPTPR 
■AVE  RECEIVER  TECHNIOUCSI 

PtRoClECTRIC  DETCCTIONI 
MCTAL  REFLECTING  BEAM 
■AVEGUIOE, 


A0-4ei  7|J 

HICRORAVE  EOUIPMENT 
PERRITES 


OIV. 


FERROMAGNETIC  RESONANCE 
EXPERIMENTS  ON  CRTSTAk-ORIENTFO 
HCXAGONAk  PERRITES, 
AD-401  «B0 


OIV. 


as 


MICRORAVE  EOUIPMENT 
NOISE 

noise  propagation  in 
an  accclc*ated  nonuniform 
Electron  gas, 

ad-401  rit       div. 

microaavc  eouipment 
optical  phenomena 

extension  of  useful 

FREOUEnCY  of  HICRORAVE 
EQUIPMENT  INTO  THE  OPTICAL 
SPECTRuMI   ELECTRON  BEAM, 
SOLID  STATE,  ANO  PLASMA 


STUDIES, 


01*. 


AO-401  B4« 

MICRDVAVE  EOUIPMENT 

TRAVELING  (AVE  TUBES 

ANALYSIS  AND  SUPPRESSION 
OF  OSCILLATIONS  IN 
HIGH-PORCR  TRAVELING-RAVE 
TUBES, 

A0-40P  aS4  OIV« 

MICROBAVE  GFNERATORS 

SEMICONOurTOR  OCVICES 

SOLID  KTATE  MICR0«AVE 


GENERATORS 

Ae-4oa  0*1 

MICROBAVC  OSCILLATORS 
PERRITES 


OIV. 


FINAL^PRECESSION  ANGLCS 


MIC-NUC 


io-hof  eis 


24 


•rsoN^Ncr 

SriN  L'TTICC  IICL*«*T|ON| 
NUClOK  0>ICNT«TI0NI 
n|C*D**VC  •CSONANCC  *Ne 

>rL*>*t ION, 


•o-*e?  ts« 


tCICNTirtr     ItCSCAKCH 


i» 


Mic«o**vc  •i*t»«ex  iMsT|TuTci 

CLtt*l<OM»GNIT  I  CS  ,  'L*?"* 
CLtrT"0»MTSIC$  «ND.eLCCT»8NIC<. 
"•Tt^lALJ  "CSC«»CM,  nlcllO**«C 
elKCUlTS,  NCT«o<*K  TMCOMT. 
AMD  COnnuNle*T|ONS  *ND 
COnTKOl. 


*o>»ai  tss 


>« 


•<tC*0«*VC  XCSet'CH  INStlTUTCI 

rtecTiiottteNCTics.   »t»SM» 

ELrcT»0'H*SIC»    «MD.f CteT»OM!C«, 

"•Tcaiits  "csr>*CM,    •ticKOfAvc 
cl»euiTS,    NCTae*KS   tmcokt. 


''ltIT»»T  'f»SONNfL 


OIV. 


i* 


HtNOBOPK  ON  HCCTInC 
OPC'tTIONtk  NCCOS  OCSIGNCO 

ro*    THE    auRc'u   or 

N»V«l.     rntSONNCl., 

*e>4ei    *ij  Div,      44 

ILITHHT  ST»«TEC» 
CUIOCD  nt«StLCS 

WCACTISN  *C*INST  rKCV«lktNA 


SOVIET  OorTKINaL  CnVMHSCS 


ON  NissiLrs. 
•D-4e>  eis 


NILLI»»eTc«  »*vtS 
nOlCCUl*"  scans 


DIV, 


l« 


C«CIT*T|eN  *No  OCTCCTION 
TrCMMiogt5  ran    nitklNCTC* 


il 


*«VC     TII*H4|TI0NS. 

*D>4ei     «!•  OIV, 

NiLLIHCTC*  aAvCS 

p>»iiiiCT*ir    An'LiriCS 

DCvCLO'ncNT   or    *   kOa.NeitE 

NILLl"tTf  ■•■»Vt  »«»«-NCTI»ie 
»»PLir If •• 

*B>4e>  14*  DIV.   I 

niNMTuac   ciccTKoNic   eouipnCNT 

COILS 

n|N|VTU*t    tmin    rlL" 
INDUCToaS. 

•  D-4e|l    <70  OIV,        • 

N|Nl>TU*C  CLCCTDONIC  CaulPnCNT 

vieco  AHPLlPicas 

NtcaociiCTrtoNic   video 


D'lVC*     UNIT     RCPOKT, 
*0.4et     «T0 


NKCO-PtO*    CONPItESSOItS 
sroNETRIC    rOMHS 


eiv, 


so"E  ErriCTs  o'    JCT-eoNpatssoii 
oco»ET»T  or  crriciENCT; 
coNPNcssioN.KtT 1 0  cuavcs 

«ITM   TaO   NAIJNII, 

*o-4er  100        OIV.   « 

n0aiLtZ*TI0N 
LOGISTICS 

TEST  or  INOI'CCT  nCTHOOS 
or  ESTIn*TtNC  «««tk*SlLlTT 


PO/inETEaf , 


DIV. 


•  0-40f  I  I* 

NOeUL*TOMS 

S'CCTauN  •N*LTZE** 

Ta*NSL*TiON  or  auSSIAM 
aESE*acM|   siNekC-**NO 
SMr  NOouLtTo*  *s  The 

LOOk     OSCtLL*TO*     IN 

»  Epa  s»Ef TaONETEa. 

*e-4oi  lis       OIV. 

NOLECULAa  BEAnS 

NILLINCTC*  a*VCS 

EXCITATION  AND  DETECTION 

TECMNiouES  roa  hillinEteii 


I* 


OIV, 


a*vE  TaANSiTiONS. 

•0-401  *tB 

noLEcuL*a_sr«ns 

atACTION  rlNETlCS 

TASK  a-aMTs I a-CMCnicAL 

AND  DTNANIC   OCHAVlOa 

or  HIGH  TrHaE*ATuac, 
HIGH  SPEED  GAS  rLOaS 
THAT  OCCUP  IN  aaoPULSION 
STSTENS. 

AD-40?  oaa        DIV. 

"OLfCULAa  STauCTU'E 

siaLlocaAPHtEs 


«< 


i» 


alBLIOGaaPHT  ON  nOLECULAa 


ANO  CNTSTAL  STauCTU*E 
or  NIOlOGICALLT  ACTIVE 
NOcECULtS, 


AD-401   4*0 


DIV. 


nOLCCuLAa  sTauCTuac 
ouANTun  nrcHANics 


EVOLUTION  or  noLCCULA* 
STSTENS  AMD  THE   SEPAaATION 
or  ELCCTaONIC  ANO  NUCLEAa 
MOTIONS. 

AD-4oy  *e*   ^     DIV, 
HOLTsocNun, 

aaiTTLlNESS 

INVESTIGATION  or  THE 
aELATIOMSMla  or  TalNNING 

TO  aaiTTLr  raACTuac 


»* 


<S 


or  nOLTtDrNun  C*T*T*kt. 
A0>40?  oai        0 

NOkTaDENUN 

SIN«k(  eavSTALS 


l» 


IHauaiTy  ATO"-OISLOCATtON 
INTcaAcTlONS  AnO  susseoucnt 
ErrrCTs  on  mechanical 
aaoPEWTlES  or  nOLTBOENun 


singlC  eavsTALS. 

AD-aei  «T? 

NOLTaoENuM  Allots 
coatings 


OIV. 


I» 


STUDT  or  DUCTILE  COATINGS 

roa  THE  evioATioN  aaeTecTtON 

or  COLUMDIUM  and  MOLTaOCNUH 
ALLOTS. 


AO-401  7«0 

MOLTaOENoM  ALLOTS 
roaeiNG 


•  I*. 


»» 


HIGH  ENCaGT  atTE  roaGINc 
or  cOMHEariALLT  au«e 

TUNGSTEN  AND  TZM  HOkTaOENUH 
ALLOT. 


AD-4ei  7it 

MONTE  CAaLO  METHOD 
HATHCHATIrAL  MODELS 

suaaoaT 


OIV. 


*4 


SAMSONI  SuaaoaT-AVA|LAaiL|TT 


MUlTI>STSTEM  OPEaATION 


AD-4ei  aiJ 


DIV, 


I* 


Ga«v|TT 


STUDT  or  SPECinC  METHODS 


or  NEASuaiNG  LUNAa 
6«AV|Tt. 

AD-4et  a*« 


DIV, 


suarACC  aaoPENTlES 

LUNAa  SuarACCi    THE 
phvsical  and  STauCTuaAL 
r*oacaTlES  as  odtaineo 
at  oasEavATiONAL  techniques. 

AD>4ei  *0«  OIV.    i 

MOTIVATION 

iNDiviPuAL  TASK  acaroaMANcr 


IN  •  cmamcing  social 

STauCTu*E. 

AD>4ei  S4a 

nOuNTA ins 

ATHOsrnEaic  motion 


DIV, 


<• 


oaOGaAaHic  DCroaHATioN 


or  UNO  rLOa, 


*D-40f  300 


DIV, 


MUSCLES 
EnItmes 

CHEMICAL  AND  PNTSICAk 

STUDIES  ON  aAsaiT  muscle 

ENOLASE, 

AD>4or  *JI  OIV, 

NAVAL  NESEAVCH  LAaoNATOaiES 


INSTaUMENTATION 

INSTauMENT  STANOAaOS 


AD-40*  0J4 


dIv, 


NEavE  CCLkS 


etCITAL-COMFUTEa  MODEL 
or  NEavE-CELL  rUNCTIONING. 
A0>40>  OTJ  DIV, 


14 


t» 


i» 


HCavOUS  STSTCN 

aAolATiON  trrccTs 

tnanslation  or  austiAH 
arsEAacNi  IONIZING  aAOiATloa 

ErrECTS  ON  THE  NE*VOUS 
STSTCM, 

AD-401  027 

NCUTaoN  COUNTEas 

NCuTaON  rLux 


14 


NEUTaoN  oosiMETaT  Sampling 
or  THE  onaE  paESsuaE 

VESSEL  ANO  aalD  PLATES, 

A0-40r  140  DIV.   i' 

NEuTPON  peactions 
pcaTu"aATiON  THEoaT 

THE   IN, INI  aEACTION 
ON  OCUTEalUM, 


A0-40I  T«J  DIV. 

NICKEL 

DISSOCIATION 

dissociation  ENEaoT  or 


2f 


diatomic  nickel. 
A0-40f  04* 


NIOBIUM  ALLOTS 


DIV. 


COAT INGS 

STUOT  or  DUCTILE  COATINGS 
ran  THE  OlrlOATlON  PaoTECTtON 
or  COLUMBfUM  ANO  HOLTBDCNUM 


ALLOTS. 

AD-401  7«0 

NIOBIUM  ALLOTS 

arraACToav  coatings 


DIV, 


l» 


HIGH-TEMPEaATuaE  ca-Ti-st 


paoTECTlvr  COATINGS  roa 
columbiuh  allots. 


A0-4ef  It* 


DIV, 


NITaoGEN 

NUCLEAa  ENEaeT  levels 

THEOaT  or  IP-SHELL 
NUCLEAa  EHEPGT  LEVELSI 
EICITCD  LrVELS  Or  N(l*l 


AND  eiisi 


A0-4ei  «4S 


OIV, 


l» 


<• 


NOISE 

GaOUND  SUPPOPT  EQUIPMENT 

NOisc   suavET   or    auHliabv 

SUPPOBT  EOUIPmCNT  AT 
ONE  ATLAS  COMPlCi  A«0 
ONE  TITAN  I  COMPLEX, 
CAPE  KENNfDT  MISSILE 
TEST  ANNEI,   ATLANTIC 


MISSILE  BANGE 

Ae-40i  a 


n 


OI«i 


It 


HUMAN  ENSINECaiNC 


MAIINUM  ACCEPTABLE  STtADT 


STATE  NOISE  LEVEL  rOa 

ABmT  HATE*ICL  COMMAND 


EOUIPMENT, 


AD-40f  «4S 


NOISE 

PaoPASATIAN 


01*1 


<• 


NOISE  PPePAGATlON  |N 
AN  ACCELEPATCD  NONUN|ro*n 
ELCCTaON  r,AS, 

AD-401  «N7  DIV,   a 

NONlINEAB  DlrrEBENTIAL  EaUATIOHS 
OTNAHICS 

PESEAaCH  IN  OPTICAL 
COHEBEnCC  and  NONklNCAa 


ESTIMATION  TMEO'T, 
AD-4ei  744 


NONLINEAa  BTSTCMS 
CONTaOL  STSTEMt 


•  !»■ 


J« 


STAaiLiTT  ANO  PEPPOaMANcr 

ANALTSis  nr  A  CEaTAiN 

CLASS  or  NONLINEAa  TIME-VABTING 


rcCDBACK  CONTaOL  ststems. 


AD-401  077 
NOZZLE  GAS  rLoa 

GAS  ANALTSIS 


ei». 


I* 


TASK  a.PHTSie-CHf NICAk 
AND  OTNAMIC  BEHAVI09 
or  HIGH  TEHPEPATuaE, 
HIGH  SPEED  GAS  PLOaS 
THAT  OCCU*  IN  aaOPUkSION 
STSTEM$, 


Ao-40t  oaa 

NOZZkE  INSEPTS 

TUNGSTEN 


eiv. 


TUNGSTfN  INtEBT  riaiHS 


EVALUATION, 

AD-401  «44 

NUCLEAa  CBOSS  SECTIONS 
PrOTON  PEACTIONS 


DIV. 


oirrtarNTlAL  and  total 


cposs  SECTION  roa  the 

PEACTION  P  •  P  TIELOS 
0  .  POSITIVE  P|ON. 


AD-4ei  «7« 
NUCLEAa  ENCPCT  LEVELS 


DIV, 


E»C|TATION 

THEoav  or  ip-shEll 

NUCLEAa  ENEBGT  LCVELSl 
CICITCD  LrvELS  or  NIlSl 


ANO  01  I il 

AD-401  «4S 

••UCLEAa    EKPLOSIONS 

ATnosPMCar 


DIV, 


if 


»» 


<• 


<• 


HEASuaPMENT  or  rLU>CS 

ANO  CNEPGT  DISTaiBuTiON 

or  ELECTaONS  INJECTED 

av  HIGH-ALTITUDE  NUCLEA* 


EIPLOSION*. 

AO-401  7*7 

NUCLCAP  EIPLOSIONS 
EXPLOSION  ErrECTf 


DIV. 


PEASIBILITT  or  MANUr ACTwaiNC 


ACcacCATE  roa  cOnstnuCtion 
puapoSES  raon  the  cjEcta 
or  nucleap  Explosions, 


AO-401  4«B 
EAP  explosions 


!• 


PETPOLEUM 

PEASiatLITT  or  USING 
NUCLEAP  EXPLOSIONS  TO 
INCPEASE  PETPOLEUM  PCCOvEPT, 


A0-40f  It* 


DIV, 


POTENTIAL  or  NUCLEAa 

ciPLOsivEf  roa  ppoducing 
MTOaoCtaaPNs  raOM  deposits 

or  OIL.  NITUPAL  6AS, 
OIL  SHALE,  AND  TAB 

sANos  IN  The  united 

STATES. 


AD-40f  140 

mucleab  phtsics 

elehentapt  papticles 


DIV, 


IS 


10 


aESCAaCH  IN  HIGH  ENcacT 

PAPTIClC  PHTSICS  AND 
PESCAPCM  ON  COSMIC  PATS 


ANO  SOlAP  PABTICLE 
EMISSIONS. 

AD-401  «ja 

MUCLEAB  BEACTOPS 

MEDICAL  EOUIPMENT 


OIV, 


PAST  NEuTaON  SPCCTPOSCO^T 

AND  oesiMrTPT  or  the 

MIT  pCactop  medical  THEBAPT 

rACIklTT  peah. 

A0-4el  0*7  01 


MUCkEAB  tPECTaoSCOPT 
•IBLIOcaAPHICS 

riNAL  PCPOBT  ON  NUCLEAa 


tPECTPOSCOPT, 

Ae-401  aaa 


NUCLEAP  SPECTPOSCOPT 
MfOICAL  PfSEAPCH 


OIV, 


*» 


«0 


PAST  NfuTPON  tPECTPOSCOPT 
AND  DOSIHrTPT  or  THE 
MIT  BEACTAB  MEDICAL  THEBAPT 


MI -14 


PACILITT  PKam, 
AD-40f  0S7 

NUCLEAB  SPINS 

aCLAXATION  TIME 


•  !«• 


la 


SPIN  LATTICE  BELAXATIONI 
NUCLEAP  OPICNTATIONI 
MICPOPAVE  aCSONANCE  AND 
PELAxAt ion, 

AD-4e>  tH  D| 


NUMBEB  ThEOPT 

aCSTBICTION  TO  CUT 
auLE  ANO  THE  CONSISTCNCT 
OP  A  NATUPAL  DCeuCTIOM 
ABITHMETfC, 

AD-401  700  DIVt 

aESTatcTioN  or  cut 

auLC  *ND  THE  CONSISTEMCT 


A  NATUPAL  BCDUCTION 
ABlTHMETlf , 


40-401  «7a 
NUMEBICAl  ANALTSIS 


DIV, 


l« 


M 


II 


PPOCBAMHING  ICOMPUTCBS) 

NUMEBICAL  ANALTSIS  Of 
PLUG  NOZZLES  ST  THE 
METHOD  OP  CMABACTCaisTICt, 

Ao-4ei  (4a       DIV. 

N-hETEBOCTCL tC  COMPOUNDS 

ePGANOaopANES 

x-Pat  CBTSTALLOGBaPnIC 
STUDIES  or  AM|NOBOBA,nCS 
AND  BELATfO  COMPOUNDS. 

AD-aer  |J4       div, 

OCEAN  BOTTOM  TOPOGBAPMT 
■CBINO  SEA 

tbanSlation  or  buSSIah 


BESEABCMl    THE  bottom 
BELIE'  or  THE  aEalNC 
SEA. 


AD-aet  1*4 


OCEAN  cuaacNTt 

ANALTSIS 


•  !*• 


PEBlOOtC  VABlATIONf  OP 

THE  TEmPEPATUBE  ANO 
BATtP  CUPPENTS  IN  THE 
TONGUE  or  THE  OCEAN, 

BAHAMAS, 


AD-GOt  141 

OCEAN  CUBBCNTS 
MEASUBEMENT 


DIV, 


A  STUOT  or  CUBBCNTS  |N  taWTH- 


CBN  MOnTCPCT  bat. 
AD-4ei  77« 


DIV 


l» 


obscbvations  or  the  NE'tasHoaE 
SATfa  ciacuLATION  orr  a  sand 

BEACm, 


AD-4ei  774 


OCEAN  BAVEl 
mEASUBCMENT 


DIV, 


OCEAN  BAVC  PBOrlLINB 
BAOAB  STSTCM. 

AD-4et  <«1  DIV.   » 

OCEAN  BAvCS 

souaccs 

ANALTSIS  or  The  iNrLutNcei 
or  INTCPNAL  SAVES  or 
tidal  period  upon  th( 
mIxeo-lateb  depth, 

AO-401  7i7  DIV.    < 

OPEBATIONS  acSEABCH 

abmed  reacEs  opepations 

OPCPATIONS  PESEAPCM  STUDT 
or  COmhanO  ANO  CONTBOL 


TBADC-orrS  IN  AN  AHPHlaiOUS 


OIV, 


ENViaONMCHT. 

AD-aot  isa 


OPEBATIONS  BESCABCm 
MANASCnCNT  PLANNING 

STuOT  or  iNrOBMATIOH 
STOBAGE  AND  BETBICVAL, 

Ao-4ot  tit       eiv, 

OPEBATIONS  PEtCABCM 
■ABPABE 

STUDIES  IN  nCTMODOLeCT 


roa  COMPLEX  ststems, 

AD-401  «J1 

OPTICAL  CB^IIPMENT 

INrBABEO  EQUIPMENT 


eiv. 


I* 


ja 


!• 


BESOLUTION  CAPABILITIES 

or  orr. AXIS  detectop 

ELEMENTS  IN  PABABOLOIDAL 
OPTICAL  STSTEMS. 
AO-aei  BBB 


DIV, 


OPTICAL  rlLTEBS 


a 


NAaaeaBANO 


BESEABCH  ON  THE  DCVCl 

ULTRA  MAaBOa  BAND  Pit 


.OPMfNT 
LTCBS 


roa  OPTICAL  AND  sPCCTaePHOTeMCTBie 


USE, 

AD-401  SJ4 

OPTICAL  PHEMonCNA 


DIV. 


COMM 


bPHENanCNA 
nication  THEOBT 


aCSEAaCH  IN  OPTICAL 
COMCBCNCC  and  N0NLIMC4B 
CSTIMATION  TMCOBT, 
AD-aei  744 


DIV, 


<f 


ja 


eaaiTAL  tbajcctobies 

HABHONIC  ANALTSIS 


ZONAL  NABHONIC  PCBTUBBAT I ONS 
OP  AN  aBtIPICIAl  SATELLITE, 


AD-BOf  esi 


DIV, 


••' 


liilibalSStff 


CTOalES 


SATELLITE  OaaiT  DETKBMINATION 


•T  ANGULAa  nCASUBEMCNTS 


AD-*ei  Si4 


olv. 


lailTAL  TBAjrCTOBICt 

PaOGBAMM|NG  ICONPUTCBSI 

CSPOD  ePEPATINO  INSTRUCTIONS 


AMD  CAPO  roBHATS. 

AD-4e*  04a         aiv. 

IBCANie  MOe'BATCD  PEACTOBS 
BEACTOa  STSTCM  COMPONENTS 


aiv. 


•bents. 

Ae-4ei  aj« 

••ANoaoaANts 
{btstal  lattices 

X-BAT  CPTSTALlOSBAPnIC 
STUDIES  or  An|NOaOB*NCf 
ANO  BCLATPD  COMPOUNDS, 

AD-4e(  IJ4  D|«,   « 

tMGANoaopANrs' 

SILICONE  PLASTICS 

HIGH-TrMPEBATURC  CVAkUATlOH 


or  CABBOBANE  SILOXANC 

poltmebs  roa  use  as 

eiELECTBICS  AND  ELASTONKRS, 

AD-4ei  *ai       oi«, 
>«aANoaeRANrB 

STNTHESIS  (CMEMISTBTl 


or  BBOnecAaaoaANES, 

A0-4er  0B7 


tllDoaCDUCTASES 

BAOIATION  ErrECTS 


AD-4ei 


IIIMES 

SOLUTIONS 


DIV, 


SOLUTIONS  or  tmb-n, 

AD-401  7|7 
»KTCHLOa|DES 

cmcmical  bcactiohs 

bcactions  or  cHLoaiNE 
Diexiec  aiTH  mtpochlobous 


•BVGCN 


I* 


neutbon  eosiMCTPT  Sampling 


or  tmC  onbc  pbessube 

VESSEL  AMD  SBID  PLATES 


AD-4a»  140 


IV 


STNTMESis  or  sTEBEes^ECirie 

aminothiols  as  BADiepaoTECTivr 


*" 


AGENTS, 


AO-401  BIB 


Olv. 


STNTHCIIS  or  STEBEOSPCClrie 

AMINOTHlOLt  AS  aAelOPBOTECTIVC 


|B 


STNTMESIS  ANO  PMOSPHlNATIOn 


0I«, 


X-PAT  laaAoiATioN  ErrcCTs 

ON  DEVELOPMENT  OP  HICBOSOHE 
OXIDASE  AND  BEdUCTASC 
ACTIViTT  IN  THE  LIVCBS 

or  tOung  malC  bats. 


»»• 


DIV. 


14 


rOBMULATION  or  STABLE 


ACID 


Id- 


401  ««7 


DIV, 


AVIATION  SAPETT 

PLAMMAPILITT  or  Lir 
PACE  AND  MAta  pacPA  ~ 
IN  THE  PPESENCC  Of 

leoa  oiTGrN, 


)>i;i 


ONS 


AD-401  tea 


DIV, 


aivacH 


NUCLEAB  CMca«T  LEVELS 
THEOBT  or  IP-SMELL 
MUCLEAB  EMEBGT  LEVELSI 
EXCITED  LfVCLS  OF  Nl|<l 


eiv. 


ANO  eiiti 

AD-4ei  «4S 

PAClriC  OCEAN 

ABCTIC  BECIONS 

CHARACTEBISTIC  SOUND- 
VELOCITT  PPoriLES  IN  The 

sua-ABcT|C  pAciric  ocean. 

AD-401  771  DIV,   I 

RABABOLlC  ANTENNAS 
ANTENNA  COMPONENTS 

AUTOMATIC  OOPPLCB  CONVaaL 
POP  THE  arsT  roPO 
ANTENNA  POINTING  STSTCM, 


I* 


an 


AD-4et  eao 

PABAMAGNETIC  BESONANCC 


DiV, 


NASEBS 


DEVELOPMENT  or  HI 


ih 


It 


AND  SUBMILLIMtTCa  MA 
DEVICES, 

AD«te»  oif 

aABAHAGNETIC  BESONANCC 
BELAXATION  TIME 


im 


HCTEB 


OIV, 


as 


MEAtUarnENT  or  BELAXATION 


»a 


TIMES  or  PABAMaCNCTIC 
IONS  IN  auBT  CBTSTALS, 

AD-ae*  laa       div. 

PAMAHETPIC  AMPLIrlEBS 
HILLIMETEB  BAVES 

DEVELOPMENT  Or  A  lOB-NOISC 
HILLIMETEP-aAVE  PABAMETBIC 


AMPLir lEB 


AD 


^ababings 


-40t 


I4» 


DIV, 


ACaoOTNAMiC  cnabactcbistics 
tmeobetical  aebodtnamics 


TBO-LOaCD 

ai*. 


Of  rLCXIBLC  alNGS  AT 


LOa  S'CEDSI 
IabaBINSS. 


II 


AD-4ei  aaa 


fABTIAL  DlrrEBENTIAL  EQUATIONS 
•OUNOABT  VALUE  PBOBLCMS 

UNIQUENESS  AND  NONL I NE AB I TT , 


AD-40a  OJl 


DIV, 


ASTMPTOTIC  METHODS  POB 

The  SOLUTION  or  dispcbsive 

HTPCaaoLIC  EQUATIONS. 

AD-40(  aJt  DIV, 

DOMAIN  or  OCPCNOCNCC 
INCaUAklTT  AND  INITlAL-aOUNDABT 


IS 


I* 


NI-IS 


NUC  -  PET 


VALUE  paeaLCMs  roa  stmKctbic 


MVpcaaoLir  ststems. 

A0-40t  Hi 

PABTIeLE  SITE 

aPTICAL  ANALTSIS 


OIV, 


l« 


TBANSLATION  Or  BUSBIAN 
aCSCABCHI   DEVICE  POB 
MEASUBINS  TME  size  SPCCTBUM 

or  s^HcatcAL  PABTickCs 
AND  roe  dboplets. 


AD-AOr  IS7 


DIV, 


aATMOLOeT 
ABSTBACTS 


SUMHABICS  or  CLINICAL 


INVESTIGATION  OP  r|VC 
aeSEABCM  PBOJECTS  IN 


PATHOLOST. 

AD-Aot  a4a 

PATTCPN  BECOGNITION 

computep  logic 


DIV, 


sa 


I* 


ADAPTIVE  PATTEBN  BECOCN|T|nN 


PaoGPAHMING  TECNNiaUCS 
POP  CIRCUIT  DCSICN. 


AD-4aa  110 

pattebn  rcceonition 
Digital  cohputcbs 


DIV, 


ELCNCNTABT  INrOBMATIOH 


pBocESsaa  roa  object 

BECOeNITION, 

AD-AOI  7a« 

PATTEBN  BECeSMITieN 
GBAPMICS 


DIV. 


JO 


ja 


GPAPHICAL  DATA  PBOCCSSING 
PCSCAPCH  STUDT  AND  CXPCBIMENTAL 
INVESTIGATION, 

ad-aoi  7aa 


DIV. 


JO 


PATTEBN  BCeOGNITION 
MACHINES 

LINEAB  SCaABASILITT  OP 
SIGNAL  SPACC  AS  A 
BASIS  roa  ADAPTIVC  nCCHANIBMS, 

AD-4ei  aa«       oiv.   je 

PERCEPTION  IPSTCMOLOGT) 


GPOUP  dtnahics 

SUBJECT  POLE  IN  SMALL 


GROUP  EXPPalMCNTS. 

AD-401  aaa 

PEaroBHANCC  TESTS 


DIV, 


aa. 


INDIVIBUAL  TASK  PCBPOBHANCr 


IN  A  CMAnSINC  SOCIAL 
STaUCTuBC. 

AD-4ei  aaa 


DIV, 


aa 


acaroBMANCE  lENaiNEEatNai 


HTOBAULIC  PBESSUB 


1% 


UMPS 


CONDUCT  TEST-TO-'AlLuaC 
ON  HTOBAULIC  PUMPS 
IVICKCRS  AA  4SS40-LtC-ai c 


40-40*  a*« 


DIV, 


PCBPOanANCE  iCNaiNCtalNCl 
POTENTIDMrTCaS 

paaeucTioN  cNGiNCCRiNe 
MEASuac  roa  subminiature 

TBANSISTOP  TTPE  POTENT  I onCTrBS , 


AD-4ei  a*7 


aiv. 


PCaSONALITT 


MEASUarnCNT  OP  INDCPCNDCNCr 


AND  NCT  CONPOaHlTT 
BT  RCPCATre  BAMRINeS, 


DIV, 


AD-aai  saa 

PCaSONNEL  MAnACCHCNT 
CIVIL  DEPEMSC  STSTENS 

TASK  eOMPENOtUM  POS 
SELECTED  STATE  LCVCt 
CIVIL  OerCNSE  POSITIOMS 

Ao-40(  Die       a 

PEBSONNEL  MANAGCMCNT 

hilitaRt  PcasaNNCL 

MANOaeOK  ON  NCCTINS 
OPEBATIONAL  NEEDS  DCSICMCO 

POB  TMC  BUREAU  BP 
NAVAL  PCaSONNCL, 

AD-aei  *ij 

PCRSONMCL  NANABCNCNT 


aa 


Iv.  a> 


Oiv. 


PRoeaANNiNB  (CeaauTeasi 

OCVCLOPHCNT  OP  AN  ePTlNVH 

coMPuTcaizca  allocation 


STSTCM, 


AO-AOI  «7« 


DETONATtONS 


DIV, 


IB 


CrPECT  OP  Biac  kCNBTH 


ON  THE  INITIATION  OP 

PCTN  bt  cxplodino  aiacB 
AD-AOI  ««e       a 

PCTROLEUn 

cohmebce 


iv.  aa 


REPOST  OP  THE  ATTOBNET 
GCNCRAl ,, PURSUANT  TO 
SECTION  I    or  THE  JOINT 
RESOLUTION  or  SEPTEMBER 
4,   l«4J,  CONSENTING 
TO  AN  INTERSTATE  COMPACT 
TO  CONSCaVE  OIL  AND 


CAS. 


Ae-4«i  B«i 


DIV, 


»i 


PCTaOLEUH 
aCCOVEBT 


PEASIBILITT  or  USING 
NUCLEAR  EXPLOSIONS  TO 
INCREASE  PETROLEUM  RCCOVCRV, 


AD-40*  ata 


Olv, 


POTENTIAL  or  NUCLEAR 
eXPLOSIVCS.  POR  PRODUCING 

HTnaoctasoNs  raoM  deposits 


la 


PHA-  PO«r 


or    OIL.  NlTURAL  ««t, 
OIL  tHALC,  AND  TAD 

sanbs  in  tmc  united 

STATES. 

AD>*ef  >*e       Div. 


I" 


»HASE  DISTe'TfON 

tnansnission  lines 

CrrCCT  or  SHALL  DISCONTINUITIES 
ON  TMC  t»"PUT  »S»N 
or     A  LON«  TNANSniSSION 
LINE. 

A0>*0»  III  •!«.   • 

PNONONS 

fDEOUCNCT  ^ 

CALCULATION  or  PMONON 
rNEOUENCirS  IN  tODlUN, 

AO-AOl  OT*  Dl«f   <f 

rHOS^M I NOOO* I NES 

STNTMEStS  ICMEdlSTHTl 

STNTHEHIS  AND  rHOSPMlNATION 

or  ••onocAKOoNANESi 

AD-ter  DST  Dl«i   N 

FHOTOCHEnlSTRT 
OTES 

rLA»H  pmotolvsis  »tuot 

or     PNIHART     NEACTIDNS 
IN    THE    rHOTOSENSITIZEO 
ftUTOHlDATION    or     TNTOSINC. 

AD-*e«  it7  ei«,  4 

rHOTOCHEMISTNT 
LUHINESCCNCE 

CHEHILUalNESCENT  HAtEKIAlSI 
STNTHEStS.  REACTION 
HECHANISHS,  AND  ENE"ST 
TNANSrE* 

Ao-*er  <T*       DIV.   « 

rHOTOCONDUCTlviTT 
CADHlUn  ALLOTS 

rHOTOCBNOUCTIvITT  |N 
poltcrtstalline  CADHIUH 
tellunioe. 

AD>kOI  too  0|«,   i* 

rMOTOELASTIt |TT 
roLTHEKS 

HECHANtCAL  AND  OPTICAL 

chapactekization  or  htsol 

•TOS  NITH  APPLICATION  TO 
PmOTOVISCOEL'STIC  ANALTSIS, 

AD-»0l  OTO  DIV,    I* 

PHOTOELASTIf ITT 
STPuCTuNES 

TPANSLATioN  or  saiss 
PEsEAPCHi  pu*Elt  Optical 

HCTMOD  roP  OETENnlNINC 

internal  stresses  occurrinc 

IN  structures. 

A0-*0>  OSO  DIV,    t* 

PHOTOELASTItITT 
TEST  HETmOOS 

pmOTOELASTICITTI  APPttEATISNS 
AND  HETHOOS, 

AD>*0»  is*  DIV,    |1 

PHOTOELASTItITT 
THCORT 

TRANSLATION  OP  REST 
eCRHAN  RE5EARCMI   COHPLETE 

oetcrnination  or  the 

PLANAR  STRESS  CONDITION 
BT  THE   AllAL  PATTERN 

nrTHOD. 

AD-AO?  0*2  DIV,    ii 

PHOTOELECTRIC  CELLS  I SEH| CONDUCTOR  I 
CIRCUITS 

RADIATIVE  INTERCONNECTIONS 
or  SOLID  STATE  CIRCUIT 

•rratS, 

Ae-40»  0«»  DIV,   • 

photooRahnetrt 

SATELLITES  lARTIPICIALl 

EVALUATION  or  TIROS 
VIII  HETEOROLOelC'L  DATA 
rOR  ARUT  APPLICATIONS, 

AD-koi  lie       DIV,  a 

PHoTOORAPHie  PRINTERS 
LASERS 

USE  or  LASERS  AS 
A  LI6HT  SOURCE  IN 
CONTAtT  PRINTERS, 

AD-»ef  1R4  DIV.   <• 

PHOTOINTERPRETATION 

PROSRAnniNC  iCONPUfCRSi 

PHOTOINTERPRETATION 
PROCRAnS  roR  R«  ••00 
COHPUTINC  PROCRAHS, 

AD-*ei  720  DIV.    JO 

phoTohETERS 
DCSICN 

TRANSLATION  or   RUSSIAN 
RfSEARCH]    DEVICE  rOR 
HEASURINC  THE  SIZE  SPECTRUn 
or  sPHtRirAL  PARTICLES 

AND  roc  dpoplets. 

AO-AO?  lOT  DIV.    JO 

PHOTON  aoHBAROHENT 
DEuTERON  REACTIONS 

ASSTHctpt  in  THC  PHOTODISINTE- 
SRATIOn  or  THE  OEUTERON 
BT  polarised  PHOTONS. 

AO-AOI  A*«  OIV.   in 

PHThalOCTAnINES 

polthers 

electrhphtsical  properties 

or  POLTHEPle  COPPER 
rMTHALOCTANINES   ITRANSLATION 

or  A  Soviet  paperi  , 

A0>40f  IBI  ntv.   « 


STNTHERIS  AND  PHTSICOCHEnlf AL 
PROPERTIER  or  COPPER 
PHTHALOCTANINES  (TRANSLATION 
O'  A  fOVIPT  PAPER), 

Ae-4e>  |S(  DIV,   R 

PMTSICAL  PROPERTIES 
HETALS 

TRANSLATION  or  RUSSIAN 
RESEARCHI    NER  roRHUL*S 
roR  CALCULATING  CERTAIN 
PHTSICAL  PROPERTIES  OP 
SUBSTANCES, 

Ao-*ey  I»i       DIV,   »* 

PILOTS 

VISUAL  PERCEPTION 

CRITICAL  ANALTSIS  Or 

jARES  J.  eiasoN's  thcort 

or  VISUAL  PERCEPTION 
ANO  ORIENTATION   IN 
SPACE, 

AD-40*  IBl  DIV.    |A 

PITCH  IHATERIALI 
BINDERS 

CHARACTERIZATION  or  BINOPRS 
USED  IN  THE  rABRICATlON 
or  CRAPHITt  BODIES, 

AD-401  B>2  OIV.    I* 

PLANINO  SURPACES 
THtORT 

LINEARIZED  THfORT  OP 
A  TRO-DIHENSIONAl  planinc 
rLAT  Plate  in  a  channel 

or  riNITE  DEPTH-I, 

AD-40y  101  Ol«t 

PLASHA  JETS 

HIGH.PRESVURE  RESEARCH 

RAHJCT  TECHNOLOCTI  AEROThERhAL 
CAPABILITY  or  HIGH. PRESSURE 
PLASHA  HE'TERSI  HlSH. PRESSURE 
AIR  GENERATION, 

AD-40?  01B  DIV.   4* 

PLASMA  NEDlUn 

OUANTU"  nrCHANICS 

GROUND  STATE  OP  AN 
iNHOHOGCNrouS  ELECTRON 
GAS  IN  AN  EXTERNAL 


POTENTI AL, 

AD-40f  01 


DID 


OIV, 


»* 


PLASHA  HEDIUH 
STABILITY 

INSTABILITT  IN  THE 
OUANTun  nrLICON  DISPERSION 

relat ion, 

AO.AOf  0)(  DIV,   *< 

PLASHA  ncoiun 

UL'^RAVIOLPT  RADIATION 

E«PER|HENTAl  PROGRAHI 
STARK  BRnADENING  OP 
LINES  rROH  LIGHT  ELEHENTSI 
UV  RADIATION  rPDN  SHOCK-HCATt<) 
PLASHASI  rOLLlSIONLESS 

PLASHA  Shock  raves, 

AD-40'  »|»  OIV.   *» 


PLASHA  OSCILLATIONS 

euANTUH  nrcHANics 

SELP. SUSTAINED  LONC-BAVELENGTh 
OSCILLATIONS  or  A  QUANTUM  PlAImA 

IN  A  UNirORH  MAGNETIC 
riELD, 

A0-40y  OJ* 


DIV, 


<1 


PLASMA  OSCILLATIONS 
SEMICONDUCTORS 

ABOUT  HNE  HECHANISM  or  GrNERATIMC 
PLASMA  OSCILLATIONS  IN  A  SEm|. 
CONDUCTOR  AND  PROPAGATION  OP  fLEC- 
TROMAGNtTtC  ENERGY  IN  A  CIRCULAR 
•AVCGUIOE  riLLCD  BY  A  GAS-DIS- 
CHARGE PLASHA  BlTH  VARIABLE  PAPA. 
MrTCRS  RITH  RESPECT  TO  THE  CROSS 
SECT  ION, 

AD-40t  T4I  OIV.   i» 

PLASHA  PHTSICS 

analysis 

reseapch  in  Plasma  and  hacncto. 
htorodtnamics, 

AO-401  744  OIV,   2« 


PLASMA  PHTSICS 
ELECTRON  REAMS 

t«o-st*cam  interaction  IN 
GAPS  ANO  HELICES, 

AD-40'  Oil  DIV.    <S 

HIGH  PORER  beam-Plasma. 

AHP^IPlER. 

AD-40>  tSi  DIV,   B 

plasma  physics 
eihaust  gases 

role  op  aluminum  and 
its  okioe^  as  sources 

OR  MODERATORS  or  ELECTRONS  • 
IN  SOLID  PROPELLANT 
ROCKET  EXHAUSTS, 

AD. 40?  IIB  OIV.   i* 

PLASHA  PHYSICS 

MICRORAVE  PREOUENCY 

EXTENSION  or  usrruL 
rREOUCNCY  or  MICRORAVE 
EoUtPMENT  INTO  THE  OPTICAL 
SPCCTRuni    ELECTRON  SEAM, 
SOLID  STATE,   ANO  PLASMA 
STUDIES. 

AD-401  14*  OIV,   B 

PLASMA  SHEATH 
DELAY  LiH'S 

ION  BEAM  DELAY  LiXES, 
AD-401  B«i  DiV.   S 


PLASTIC  COATINGS 

ENVtRONMENtAL  TESTS 

pield  Evaluation  or 

AN  EXPERIMENTAL  AIR 

DRY  ruCL  RESISTANT  COATINS. 

AD-401  4*7  DIV,    |« 

THE  riPLD  EVALUATION  Or  AN  Cl^fRI. 
RENTAL  A|R  ORT  r\)t\.     RESISTANT 


COATING, 

AD-4ei 


4fT 


DIV. 


|R 


PLASTICS 

COHPATIBIL ITT 

ENCAPSULATION  OP  LleulO 
ROCKET  PRPPELLANTS. 

AD. 401  T7i  D|«,    I* 

PLASTICS 

DEGRADATION 

BIOCHEMICAL  OCCRADATIOH 
or  POLYMERS.  BITH  SPECIAL 
REPERENCE  to  PLASTIC 
PROSTHETICS, 

Ae-40»  itO  D|V,    14 

plastics 

documCntation 


DATA  COLLECTIONS  POR 
Rlastics  INPORHATION, 

A0-4e(  0»§  DIV, 


J> 


PLUG  NOZZ 

NUMERIC 

NUME 

PLUG  NO 

METHOD 

AD. 

REVI 

roR  POL 

AD 
POLA 
NCEL  rA 
AD- 
PORT 
SHELTER 
POLAR  C 
AD- 


LES 

AL  ANALTSIS 

RICAL  ANALYSIS  or 

ZZLES  BY  THC 

or  CHARACTERISTICS, 

40?  I4B  DIV. 

Ca  OP  ruRNISHINCS 

AR  CAMPS, 

401  a«j       DIV. 

R  STRUCTURES,  THE 
LT  or  RANISANS, 
401  B«4  Blv, 

ABLE  HAINTENANCC 
S  roR  PIONCC* 
Amps, 
401  4lB  DIV, 


*• 


t« 


I* 


»t 


POLITICAL  SCIENCE 
COMMUNISTS 

TRADE  tITH  COHHUNtST 
COUNTRIES,  TES  OR  NO, 

AD-401  ROD  DIV, 


POlTNERS 

ELECTRICAL  CONDUCTANCE 

ELECTROPHTSICAL  Rrdpertieb 
OP  poltmeric  copper 

PHTHALOCTANINES  I  TIf  ANSL  A  T  I  ON 
OP  A  SOVIPT  PAPERI, 

AD-40P  IBI  D|V,   « 

P0LTHER5 

METABOLISM 

BIOCHEMICAL  DEGRADATION 

or  pOltmers,  rith  special 

REPERENCE  TO  PLASTIC 
PROSTHETICS, 

AD-4eC  asO  DIV,    |4 

POLTMERS 

METALORSANie  COMPOUNDS 

POLTMERIC  ZINC  OERIVATIvrt 
or  THE  BISCHELATING 
AGENTS  DITMIO-OXAMIOE 
AND  2, t-DIHTDROXT-P-BENZO> 
QUI  NONE, 

A0-40»  0*1  DIV,   1 

polyhers 

pmotoelasticitt 

mechanical  ano  optical 
characterization  op  htsol 
b70j  rith  application  to 

PMOTOVISCOELASTIC  ANALTSIS. 

AD-401  BTB  DIV,    |« 

POLYMERS 

SYNTHESIS  ICHEMISTRT) 

STNTHESIS  ANO  PHYSICOCMEhICAL 
PROPERTIES  or  COPPER 
PHTHALOCTANINES  ITRANSLATION 
OP  A  SOVIET  PAPER), 

AD-40>  IBI  DIV,   * 

POLTVINTL  CHLORIDE 
PREE  RADICALS 

REVERSIBILITY  DP  RAO  I CAL-OLEP I N 
REACTIONS. 

AO-401  70B  OIV,   R 

POLTVINTL  CHLORIDE 

PHYSICAL  PROPERTIES 

BUCKLING  or  TORISPHCRICAL 
SHELLS  UNPER  INTERNAL 
PRESSURE, 

AD-401  RSI  DIV,    IP 

POTASSIUM 

THERMODYNAMICS 

HIGH  TPMPERATURC  PROPERTIES 
or  SODIUM  AND  POTASSIUM, 

AD-40?  aij       oiv,   as 

POTENTIOMETERS 
PRODUCTION 

PRODUCTION  ENGINEERING 
MEASURE  POR  SUBMINIATURE 
TRANSISTOR  TTPE  POTENTIoMETrRS. 
AD-401  S47  OIV,   S 

PORER  SERIES 
SERIES 

ASTNPTRTIC  METHODS  POR 
The  solution  or  DISPERSIVE 
HTPERROLIC  EQUATIONS, 

*D-40r  aJS  DIV,    |< 

PORER  SUPPLIES 
ruEL  CELLS 

CEROLTTE  ruEL  CELLI, 
ELECTROor  eCVELOPNENT, 
SEAL  DEVELOPMENT  AND 
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BATTERY  TESTINO. 
AD-4ai  BIT 


•  l«. 


PORER  SUPPLIES 

MICRORAVI  COUIPMCNT 

SMALL,  ULTRASTABLC,  TRANStSTOR- 
REGULATEO  HULTIVOLTABC 
POBER  SUPPLY. 

AD>4ei  «S4       OIV.  r 

POBER  SUPPLIES 
MODULATION 

ikCCTRBHCCHANICAL  ^ULSERS. 
*D»*OI  ?t*  DIV.    7 

PRESBURI  VESSELS 

CNOttlE  A|R  SYSTEMS  COMPONENTS 

RAMgET  tECHNOLOGTI  AEROTHERHAL 
CAPABILITT  or  HIGH. PRESSURE 

plasma  heatersi  high-pressure 
aTr  generation, 

AD-40a  010  DIV,   aT 

PRINTED  CIRCUITS 

MICROMINIATURIZATION  I CLCCTBON |CS ) 

MICROMINIATURE  LAYERED 
PRINTED  RIRING, 

AD-401  «ai  DIV,   • 

PRDBABIkITT 

STATISTICAL  ANALTSIS 

ASSIGNED  RISK  AS  A 
LOTTERT  RITh  DECISION 
TO  BE  OPTIMIZED. 

AD-401  «ll  DIV,    IS 

PRORABILITT 
THEOREMS 

EXTREME-VALUE  PROBLEM 
RELATED  TO  A  SANpLINB 
STUOT, 

AO-AOI  TJ4  OIV.    It 

PROBABILITT 
THEORT 

NCR  APPROACH  TO  THE 
POUNDATIONS  or  PROBABILITY, 

AO-401  S7a  OIV,    IS 

PROBABILITT 

BEaTHER  rORECASTINC 

EXTENTIONS  TO  THEORY 
or  TIHE-SfRIES  ANALYSIS, 

AD. 401  Til  OIV.    IS 

PROBES  ICLCCTRONACNETICI 
DESIGN 

LOR-PRPBUENCT  CURRENT-PROBE 
STSTEM  roR  MEASURING 
CONDUCTED  RAOID-PRCOUCHCT 
INTERrERCNCE, 

AD. 401  BRS  DIV,   • 

PROGRAMMING  LANGUAGES 

HiLlTRAN  REPERENCE  MANUAL, 

AD.40I  7«*  DIV,   ja 

niLITRAN  OPERATIONS  MANUAL 
POR  IBM  70*0.70*1, 

AD-401  7*S  DIV,   as 

MlLITRAN  PROaRANNING 
MANUAL. 

AD. 401  7*4  DIV.   aS 

PROGRAMMING  leOHPUTCRSl 
COSTS 

APPROArM  TO  CONPARINe 
COSTS  or  ELECTRONIC 

pRoecttiNe  or  PERT  batai 

PERT  I  VERSUS  RERT  III, 

AD-Aoa  i»*  eiv.  aa 

PROCRAHHINS  ICOMPUTCaSI 
EDUCATION 

THEORY  AND  RCSCARCM 
IN  PROGRAMNCe  INSTRUCTION. 

AD.4oa  eS4       •!*.  as 

PROGRAMHINB  ICOHPUTERS) 

aulOED  MISSILE  TRAJECTORIES 

PORTRAN  PROGRAM  TO  CALCULATE 
A  SURrACC'TO.AIR  MISSILE 
TRAJECrOBY, 

Ao.*ea  aao       oiv.   la 

PROORANMIMB  (COMPUTERS) 

HANDaeoRfl 

ESPOO  DPCRATINS  INSTRUCTIONS 
AND  CARD  PORHATS, 

AD.4ea  041       DIV,   la 

PROGRAMMING  (COMPUTERS) 
mathEhat ICS 

AL60RITHNS  PDR  ANALTSIS 
AND  TRANSLATION  OP 
A  SPECIAL  SET  OP  COMPUTABLE 
MATHEMATICAL  PORHS, 

AD. 401  RBI  DIV,   >• 

PROGRAMMING  (COMPUTERS) 
ORBITAL  TRAJECTORIES 

ESPOO  PUNCTIONAL  DESCRIPTION, 
AD.Aoa  lOB  DIV,   la 

PROGRAMMING  (COMPUTERS) 
P«TTERN  RrCOCNITION 

ELEmENTART  INPORHATION 
PROCESSOR  POR  OBJECT 
RECOGNITION, 

AD. 401  71*       OIV,  ae 

PRO«RAMM|NG  (COMPUTERS) 
PHOTOINTERPRETATION 

PHOTOINTERPRETATION 
PROGRAMS  rOR  RB  100 
COMPUTING  PROGRAMS, 

AD. 401  7ao       DIV.  ao 

PROGRAHHING  (COMPUTERS) 
THEORT 

GENERAL  THEORT  OP  HOST 
CrplCIENT  CODES. 

AO.Aoa  o«*  DIV,     an 


VCm-QVA 


MBJCCTIVE  OEOMETRT  >- 

TNEORT 

METHOD  OP  CONSTRUCTION 
OP  PARTIAL  GEOMETRIES 
AND  PARTIAL  BOlTAI-LOBACHEvSK* 
PLANES. 

AD-401  S7J  DIV.    |S 

PROPULSION 

•  UIDED  MIISILCS  (SURPACE.TO.SIIRrACFl 

PERFORMANCE  DATA  PDR 
INDIVIDUAL   ATLAS  MA-a 
AND  hA-S  PNOINES, 

AD. 401  rai       DIV.   la 

PROPULSION 

VERTICAL  TAKE. DPP  PLANES 

PULSE  REACTOR  L I ' T-PROPUlS ION 


STSTEM  DEVELOPMENT  PROGRAM, 

AD. 401  7is       DIV,  ar 

PROSTHETICS 
PLASTICS 

BIOCHEMICAL  DEGRADATION 
or  POLTMERS.  RITm  SPECIAL 
REPERENCE  TO  PLASTIC 
PROSTHETICS, 

AD-4oa  aso       DIV.  i* 

MOTECTIVC  MASKS 

•PTICAL  eouipment 

OPTICAL  INSERT  TTPE 
aR|  POR  VISION  CORRECTION 
IN  CBR  PROTECTIVE  MASKS, 

AD.Boa  as*       DIV,  a* 

PHOTON  REACTIONS 

MUCLEAR  CROSS  SECTIONS 

DirrcRrNTiAL  and  total 

CROSS  section  rOR  THE 
reaction  P  *  P  YIELDS 
0  *  POSITIVE  PIBN. 

AD. 401  *7«  DIV.   as 

PBTCHIATRT 

MlLITART  PERSONNEL 

EVALUATION  OP  GROUP 
PSTCHOTHERAPT  BITH  INDIVIDUAL 
PAHILlES  AS  THE  INTERCRAL 
WHITS, 

Aft.Boa  aaa       div,  a* 

PSTCHOPHTSIOLOST 
BEHAVIOR 

nEuBOPHTSIOlOGICAL  studici 
or  THE  ErrECT  on 

BEHAVIOR  OP  PSCHOTROPIC 
AGENTS  AND  ELECTRICAL 
STIMULATION  or  SUiCDRTlCAL 
CENTERS. 

AD. 401  4S«  DIV.    14 

PtTCHOTROPIC  AGENTS 

(LECTROCNCEPHALOCRAPMT 

neurophtsiolocical  studies 
OP  THE  ErrccT  ON 
behavior  op  pscnotropic 
aoents  and  electrical 

STIMULATION  or  SUiCDRTlCAL 
CENTERS, 

AD'AOl  4B«  OIV.    14 

PUBLIC  OPINION 

IDEA  ORICNTAT.IBN  AND 
INGRATIATIDN  |N  THE 
INTERVICBI    A  DTNAMIC 
HODEL  or  RCtPeNSC  BIAS. 

Ao.*ei  aa*       div,  a* 

pulse  generators 
peasisilitt  studies 

ELECTROHCCNANICAl  pulsers. 
AD-401  711  dT«(   7 

PWLSEJET  ENGINES 

VERTICAL  TAKE-OPr  PLANES 

PULSE  REACTOR  Li'T. PROPULSION 
STSTEM  DEVELOPMENT  PROGRAM, 

AD. 401  TIS  DIV,   aT 

PUNCHED  CARDS 

BIBLIOGRAPHIES 

A  SIMPLE  AND  VERSATILE 
PUNCH  CARB  STSTEM  POR 
BIBLIOGRAPHIC  use, 

AD.40I  *i*       OIV,  aa 


sualitv  control 

•Iather  forecasting 

AVIATION  roRECAST  BUALITY 
CONTROL. 

AD. 401  *ie       DIV.  a 

BUANTUM  MECHANICS 

MOLECULAR  STRUCTURE 

EVOLUTION  or  MOLECULAR 
STSTEMS  AND  THE  SEPARATION 
or  ELECTRONIC  ANO  NUCLEAR 
NOTIONS, 

AD-Boa  aoa       oiv,  at 

BUANTUM  MECHANICS 
PLASMA  MEDIUM 

INSTABILITT  IN  THE 
QUANTUM  HFLICOn  dispersion 
RELATION, 

AD.aea  oaa       oiv,  at 

OUARTZ 

PAILURE  (MCCMANICS) 

OUARTX  CRTSTAL  RCLIABIkITT 
STUDIES. 

AD-4oa  aTs       DIV,  at 

OUARTZ  RESONATORS 
PRODUCTION 

RUGCEDIZEO,  LOB  PREOUENCT 
C1-IXH.1SI/U  OUARTZ  CRtSTAL 
RESONATORS, 

AO-401  *aO  DIV.   B 

RUGGEDIZED,  LOB  PREOUENCT 
CR-IXH-ISI-U  OUARTZ  CRYSTAL 
RESONATORS, 

AD. 401  *S0  DIV,   a 

INDUSTRIAL  PREPAREDNESS 
MEASURE,    MANUPACTURE 
or  GLASS  HOLDER  CRTSTAL 
UNITS  CR.IXM.I7I/U, 

AD-4oa  IS4       OIV,  a 


PTROLTTIC  GRAPHITE 
PTioLTSIS 


GRAPHITE  DEPOSITED  BT 
PTROLTTIC  PROCESSES 

AD-401  aaa       oiv. 


|R 


PTROHETERS 

BEPRACTORY  METALS 

BRIGHTNESS  AND  TRO-COkOR 
PTROMETRY  APPLIED  TO 
THE  clectpon  beam  PURNACE. 

Ae-4oa  a*<       eiv,   |T 

BUALITY  CONTROL 

INSTRUCTION  MANUALS 

OUAlITT  CONTROL  MANUAL 
.INSPECTION  PROCEDURES 
rOR  GERMANIUM  PNP  EPITAXIAL 
DEVICE  TTPE  aN*41, 

AD-401  «S7  DIV,   a* 

QUALITY  CONTROL  MANUAL 
INSPECTION  PROCEDURES 
POR  SILICON  NPn  planar 
EPITAXIAL  DEVICE  TTPE 
aN711. 

AD. 401  *sa       DIV.  aa 

•UALITT  CONTROL 
TRANSISTORS 

PRODUCTION  ENGINEERING 
MEASURE,   RELIABILITT 
THRU  PROcrSS  IMPROVEMENT 
or  THE  aNIlOA  TRANSISTOR, 

AD-401  *7S  DIV.   a 
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RAD-  REF 


■iDEBAMe.  hioh  e*iN, 

«NTrNN*S. 

•  O-kOy  !<••  0I«.   * 

■  •0*»  DUPLOCKt 

olt»»n|Sm  racouCNCT 

»otio  «T*Te  ut»r  euPLCie*^. 

*D-*Ol  ■•!  DIVi   • 

Mao**  COUlP'tNT 

M(*su*iNe  Dcvicct   iCkCCTmc'L  *  etrcT 
tttcT«nNic  caui^xCT 

CM*«*CTe*tST|c  HAD** 
TTPC.|MtT»unCNT*TieN 

VAN 

'*e-»e»  ec*       eiv,  • 

•  AD**  rOulVCNT 
*<D**  STATIONS 

SINFLI'IEO  ^OINTINC  rSUATMNS 
pen  SLAVING  AN  ANTENNA 
TS  TMC  KABA*  COONOINATeSi 

AD. 401  7(1  DIV,    • 

NADaK  COUtPXENT 

wANcr  riNriNG 

ocean  save  p«0pil|n6 
•aoa»  ststen. 

AD>4e»  »»J  DIV,   t 

■  ADA*  EauI^'ENT 

SENSITIVITY 

i-dano  masck  re*  |Nc*EAsiHa 
The  SENSITIVITY  or 
■  Eatmeu  *ada«  SET  AN/n*t.s<i 

AO-402  Ml  0I«>   * 

•ADAH  INTEnrEHENCE 
COHNECTIONS 

COVKECTION  or    NEAV-MOKIZBNYAL 
«AOA«  ELCVAYION  ANGLES 
ro»  ATt(OS»MEI»ie  NEr'ACTION, 

AD-40?  f«0  OIV,   4 

•AOA«  »ULSE< 
DETECTION 

NA«eOM's  AND  S«E«LINC*S 
DATA  ON  TAKqct  DETECTION 
•Y  A  PULSrO  KAdAM, 

*o-4er  141        OIV.   4 

"ADAM  SCANNING 
OCEAN  CAVPS 

OCEAN  (AVE  PMoriLIMC 

•ADA*  STSTCN, 

Ae-4ef  ««j        DIV,  » 

"ADAH  SIGNALS 

connunication  THEoav 

ACCuNACT  and  •CSOLUTIOH 
or  NAOA*  SIGNALS, 

A0>4et  **4  OIV,   4 

*AOtATtON  CMENISTKY 
flAYEKIALS 

NONTMLY  ACCESSION  tlttl 
•IBLIOG*ArMY  ON  TMC 

ErrECTs  or  NteiATioN 

ON  l1ATlt|A|.S,  COMPONENTS, 
DEVICES,  AND  TEST  PAclLlTIES. 
AD.40I  141  DIV.    IN 

COOPDIMATE  INDCI  PO* 
MONTMLT  ACCESSION  ktSTf 
r"OM  I  OCT  4J  TO  JO 

JUN  4«  ON  ErrecTs  or 

•AD|AY|On  on  HATEKIAtS, 

AD>40»  141  0|V,    l« 

•ADIATION  EPrtCTS 

mEmOPOIETIC  SYSTEM 

CMNONir  ErrccTS  or 
IONIZInG  paoiation  on 
TMC  memayopoietic  system, 

Ae-4or  US        OIV,   ia 

•ADIATION  CrpECTS 
NEPVOUS  SYSTEM 

TRANSLATION  or  NUSSIAN 
•rSCANCMt   IONIZING  •ADIATION 

errECTf  on  yhe  ncnvous 

SYSTBM, 

AD-401     Hy  DIV,        14 

•ADIATION  ErrccTs 

OVISO^CDurTASES 

«-^AY  IRPADIATION  ErrCCTS 
ON  DCVtbOPMENT  or  HIcPOSOMC 
OXIDASE  AND  NEoUCTASe 
ACTIVITT  IN  TME  LIVENS 
or  YOUNG  MAtE  •ATS. 

A0>40l     7««  OIV,        14 

•  ABKTIOM    ErrCCTf 

•CACTO*    MAYE«I*LS 

■•■ADIATION  ErrCCTS  ON 
•CACTOR  STRUCTURAL  MATERIAL^, 
AD-407  IS*  DIV,    20 

•ADIATION  MrASU^EMCNT  STSTCMS 
HCTEO^OLVeiCAL  SATClLITCS 

VARIATIONS  or  SaTELLITC 
OAYYIME   RAOIAYION  OAYA 
■ITM  VIERING  GEOMETRY, 

AD>40I  •4«  DIV.   t 

RADIO  ASTRONOMY 

SCICNYirtC  SAYELLITES 

INVESTIGATION  or  TMC  OUTrP 
IONOSPmERF  RY  odservations 
or  evtratcrrestrial  lor-fre* 
ouenCy  noise  in  space  vcmicler. 

AD-40t  770  DIVi    I 

RADIO  EQUIPMENT 
ENGINEERING 

TRANSLATION  OP  RUSSIAN 
•ESEA^CHI  YMEO^Y  or 
RANDOM  PROCESSES  AND 


ITS  APPLIfAYION   IN 

RADIO  ENGINEERING,   PART  I, 

AD>40?  liX  DIV,   • 

TRANSLATION  or  RUSSIAN 
RESEARCMI    THEORY  OP 
RANDOM  PROCESSES  AND 
ITS  APPLICATION  IN 
RADIO  CNetNCERINC,   PART 
II. 

Ae-4at  <<«       oiv<  ■ 


RADIO  INTCRPCRCNCC 
METEORS 

rLECTRAMAGNCTIC  CrPECTS 
ASSOClATEn  NITH  TMC 
«AN  FRANCISCO. riRCtALL 
or  NOVCMtFR  7,   1*41. 

AD. 401  ROJ  OIV,   i 

RADIO  RCCCIVCRS 

OIRCCTION  riNOING 

AN/SRe.|«  REARING  TCSTS 
AND.  MOnROTAYInG  SPACCO 
LOOP  DIRECTION  riNOER 
DEVELOPMENT, 

A0.40»  lis  DIV,    !• 

RAOte  RECEIVERS 

MICRORAVC  rRCOuENCY 

MILLlMFTER  AND  SUOH  f  LL  lltrTPR 
■AVE  RECEIVER  TECHNIOUESI 

PYROElECTRIC  DCTCCTIONI 
METAL  REFLECTING  GCAM 


•AVCCUiOC. 

*o.4ei  Tij 


OIV,   • 


RADIO  SONO  PUOYS 
CONYA InERS 

rcsearcm  sonosuoy  Configuration 

■•CSOCt  •  AND  0  CONTaInCN 
NO.   I, 

A0.40f  it*  OIV,   4 

•ADIOACTIVC  DCCAY 
6AHH*  CMKSION 

TADtCS  OP  COLUMNAR 
AIR  MASS  PCTRCEN  T«0 
POINTS  In  the  atmosphere 
AND  IONIZATION  PRODUCTION 
RATES  DUE  TO  DERRIS-DECAY 
GAMMA. RAYS. 

A0.40(  007  DIV,   t 

RADIOACTIVITY 
SCATTERING 

CXPCRlMCNTAk  OETCRMINATION 
OP  ■AkL.SCATTERCO  RAOIATION, 

AD-401     TJR  OIV,        »0 

RADtOrRCeUCNCT    AMPLinCRS 
DESIGN 

HIGH    PORCR    OCAN.PL'SMA 

AMPtiriER, 

Ao.4e>  <si       OIV,  • 

RAOIOrRCOUCNCY  riLTCRS 
DESIGN 

DCSIGN.  CONSTRUCTION 
AND  CVALUATtON  Or  A 
LABORATORY  MODEL  RIOC'SAND 
riLTCR  MATCHED  To  A 
SCVEN.PULSE  CODE, 

AD-401  «•!  DIV,   • 


RADI OFREOUENCY  GENERATORS 
SEMICONDUCTOR  DEVICES 

SOLID  STATE  CENERATORS. 
SOD  MC/S  OSCILLATORS, 
nuLTiPtlEP  DOUBLING  From 
SOD  MC  TO  1 ,000  MC/S 
AND  A  MULTIPLIER  TRIPLING 
r^OM  1,00"  MC/S  TO 
1,000  MC/S, 

AD'AOr  |<IS  DIV.   ■ 

RADierRCOUCMCY  INTCRrCRCNCC 
ANALYSIS 

INTERrCRCNCC  ANALTSIS 
or  SOLID  STATE  COMPONENTS 
AND  CIRCUITS. 

AO.AOI  BSD  DIV.   B 

RAOIOFREOUENCT  INTERFERENCE 

MEASUREMENT 

LOR-FRCOUENCT  CURRENT-PRnBP 
SYSTEM  roP  MCASUPINC 
CONDUCTED  •ADIO-FrEOUEncT 
INTENri^CXCE. 

AD-401  •«$  DIV,   B 

•ADIOr^EOUENCY  OSCILLATORS 
ULTRAHIGH  rREOUENCY 

SOLID  STATE  GCNCRATORS, 
SOO  MC/S  OSCILLATORS. 
MULTIPLIER  DOUBLING  rRON 
SOO  MC  TO  I ,000  MC/S 
AND  A  MULTIPLIER  TRIPLI«« 
FtOM  1.000  MC/S  TO 
1,000  MC/S. 

Ao-40?  i«t       OIV,  a 

RAOIOLO&ICAL  CONTAMINATION 
ATMOSPHERE 

TABLES  OF  COLUMNAR 
AIR  MASS  RETREEN  TOO 
POINTS  IN  THE  ATmOSPhCRC 
AND  IONIZATION  PRODUCTION 
RATES  DUE  TO  OEBRIS-DECAV 
GAMMA. RAYS, 

AD.BOt  007  DIV,   t 

RADIOPROTECTIVE  AGCNTS 
THIOLS 

STNTHESI8  OF  STERCOSPECIFir 
AMINOTHIOLS  AS  RAD  I OPROTEC T I vF 
AGENTS, 

AD. 401  BIB  OIV,    R 

SYNTHE«|S  OF  STEREOSPlC|F|« 
AMINOTHIOLS  AS  RADIOPROTCCTIVC 
AGENTS, 

AD. 401  Bl«  OIV.   « 


•AOIOSONDCS 

SOUNDING  •OCKCTS 

•OCKET  •ADIOSONOE  An/DMO- 
I   I  IIE-Il  IFOUN-CHAnNEl 
PARALLEL  TELCMCTRY  SONDE  I , 

AD.40»  OSe  DIV.   B 

RADOMES 

GUIDED  MISSILES  I  SURFACE. TO. 4 IR I 

TESTS  OF  HT/IT  PIP  TERRIES 
RADOMES  IN  YHE  BLOaeOBN 
FACILMYI  ABSTRACT  ONLY, 

AD. 401  71B  OIV.    I* 


lAJNFALL 

XENTNAl  AMERICA 


•csea^ch  on  Tropical 
rainfall  paytcpns  and 

ASSOCIATED  MCSOSCAlE 
fTSTEM(, 

AD. 40*  00*  OIV.   I 

RAMJET  ENGINES 

ENGINE  AIN  SYSTEMS  COMPONENTS 

RAMJET  TCCHNOLOGTI  AEROTHCRKAk 
CAPABILITY  OF  HIGH. PRESSURE 
PLASMA  HEATCRSI  HIGH.PRESSURC 
AIR  GENERATION. 

A0.40F  ORB  OIV.    «T 

RAMJET  Engines 

ENGINE  STRUCTURES 

RAMJCT  TCCHNOLOQYI  H | GM 
TEMPERATURE  COATED  TjNGSTEN 
STRUCTURES. 

AD.40y  OR*  DIV,   «* 


R0> 

SYNYHESIS  (CHEMISTRY) 

AHINO  NITROGEN-IS  TRACER 
STUDIES  OF  THE  NITROLTSIS 
OF  heiamcthylEnEtetRamine. 

A0.40I  704  OIV.   R 

REACTION  IPSYCMOlOCYI 

croup  dtnamics 

idea  drienyation  and 
ingratiatlon  in  the 
Intervier;   a  dtnahic 

MODEL  OF  RESPONSE  BIAS. 

AO-401  B2«  OlV.   <■ 

RCactor  matfrials 
radiation  effccts 

irradiation  EFFCCTS  ON 
REACTOR  STRUCTURAL  MATERIALS. 
AD. 40*  IS*  OIV,    11 

REACTOR  SAFFTY  SYSTEMS 
RELEASE  HFCHANISMS 

KNOCK. AFF  YUBC  AS 
A  QUICK  PRESSURE-RCLEASC 

MECHANISH  FOR  A  PIEZOELECTRIC 
CAGE  CALIBRATION  SYSTEM. 

AD-40?  |«B  DIV.   *» 

REACTOR  STSTCm  eOMPONCNTS 
NEUTRON  FLUI 

NEUTRON  DOSIMETRY  SAMPLING 
OF  THE  OMRE  PRESSURE 
VESSEL  ANP  GRID  PL»TCS. 

A0-40P  140  6|V.   lit 

RCADINC  MACHINES 
OPERATION 

RCA  PRINT  READER   I NvCST | RAT • ON 
AND  TESTS,  ' 

*0.4e*  04S 


OIV, 


»B 


recrystallitation 

IMPURIT lES 

on  the  influence  of  small 
amounts  of  impurities  on 
recrystallization  and  grain 
C^ORTH  OF  HIGH  Purity  ■•on, 

NOTE  III.   EFFECT  OF  BOBON 
ON  BECBYSTALLIZATION  AND 
EFFECT  OF  IMPUNITIES  ON 
NORMAL  AND  ANOMALOUS  GNAIN 
G»OaTH, 

AD.RO*  117  DIV,   it 


RCCURSIVE  FUNCTIONS 
MATHEMATICAL  LOGIC 

TRANSLATION  OF  RUSSIAN 
RFSEARCHI    CONTINUITY 
OF  SYRuCTliRAL  FUNCTIONS, 

AD-4ei  Bi<       eiv.   If 

REENTRY  VEHICLES 
ABSTRACTS 

A  THIRD   INVESTIGATION 
OF  THE  POLARIS  A-1 
RtCNTRT  SYSTEM  SCPARATION 
SCHEME;  ABSTRACT  ONLT, 

AD.40I  717  OIV,    |» 

RCCNTRY  VEHICLES 

HCAT.RCSIRTAMT  HATCRIALS 

Al^  PLASMA  aPC  HATCRIALS 
TESTING  FAR  RCCNYRY, 

AO-401  BOB  DIV.    I* 

RAKC  FLOR  F|CLOS  OF  AIISYMHcTRIC 
RECNTRy  vfmicles. 

AD-RRP  IRS  OIV.    I** 

reflectors 

Parabolic  antennas 
application  of  thc 

INTERACTING  LAMINAR  SMCkk 
CONCEPT  TO  ANTENNAS 
AND  OTHCR  GROUND  CLECTRoNIC 
SYSTEM  SUPPORT  STRUCTURES, 

AD-40*  04S  OIV.   B 

REFRACTION 
CRYSTALS 

CLASSIFAL  STUDIES  ON 
DOUBLE  REFRACTION  ARYIF|CI*Lk* 
PRODUCED  IN  CRYSTAL*. 

AD-40i  %a»  DIV.    <f 
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REFRACTORY  COATINGS 

CORROSION  INHIBITION 

RAMJET  TECHNOlOGTI  high 
TEMPERATURE  COATED  TuNOSTEN 
STRUCTURES. 

AD. 40*  OR*  DIV.   «7 

HIGH-TFhPCRATuRC  C*-T|.(I 
PROTECTIVF  COATINGS  FOR 
COlumBIUH  ALLOTS. 

AO-40*  |*«  DIV.    |T 

REFRACTORY  "AYERIALS 
INTFRNAL  FRICTION 

REFRACTORY  INORGANIC 
NOnmCYALLIC  material*. 
THEORY  AND  MCCHANICAL 
PMfMOMcNA, 

AO-BOI  ««|  DIV.    |R 

MCFRACTORT  Materials 

TCSTS 

AIR  Plasma  arc  hatcrials 

TCSTING  FAR  RCCNTRT, 

ao-401  bob       oiv,   |r 

•cfractoii*  mctal  Allots 
•clos 

thc  structural  stabilitt  op 
■clos  |n  coluhbium  alloys. 

AO-401  7S0  OIV,    |» 

REFRACTORY  METALS 
•ORIDCS 

VAPOR  DEPOSITED  BORIDCS 
OF  GROUP  IVA  MCTALS, 

AD. 401  B4I  DIV,    |T 

■tPRACTOBT  PETALS 

P^ACTU^C   IMCCHANICSI 

INVESTIGATION  OF  THC 
•ClATIONSHIP  or  TRINNINC 
TO  BRITTLr.  rPACTuRE 
or  MOLTBorNUM  CRTtTALS, 

AD. 40*  OBI  0|V,    IT 

RCrRACTORY  "ETALS 

hlgh.tcmppraturc  research 

brightness  and  t«0. color 
pyromEtry  applied  to 
THE  Electron  beam  ruRNAct, 

Ae-40*  *«*  OIV,    |T 

RCINFORCEO  CONCRETE 
LOAD  DISTRIBUTION 

NONLlNFAR  OTNAMIC 
RESPONSE  np  RCINFORCEO 
CONCRETE  CIRCULAR  ARCHES, 

AO-40*  0<(S  DIV,    |R 

RCINFORCEO  CONCRETE 
MODELS  (SIMULATIONS) 

TCCHNinuES  AND  MATERIALS 
IN  THE  MOrtLIMC  OF 

■einforccd  concrete 
structure*  under  dynamic 

LOADS, 

AD.40*  01*         OIV,   jn 

RELATIVITT  THEORY 
SCATTERINB 

•elativistic  et*ccT  intc^afyion 

THCONICS. 

AD. 401  BOl  DIV,   i» 

•  CL'AXATION   oscillatoms 
pnoouction 

PBOOUCTION  CNGINCe^ING  nFARu»Ct 
TRANSISTOR   |R«.«DO|l, 

LOGIC  G»IF  (■M-ioi),  Flip-flop 

iaH.*e*l,   AC  BINA*Y   IBM. Jill, 

A0.40*  ofi        OIV,   a 

■CLCASr  MECHANISMS 
EJECTION  SEATS 

OPERATIONAL  TEST  AND 
CVALUATIQN,   MANUAL  PCLCASC 
ASSCMBLT,  MA.S/4  lap 
BCLTS, 

AO-40*  eis       OIV,   I 

•cliability 

mathchatical  prediction 
test  of  indirect  methods 

OF  CSTIMATING  AVAlLABlLITT 
PARAHETER*, 

AD.40*  II*  DIV,    M 

■CLIABILITY  ICLECTRONICSl 
MANUFACTURING  METHODS 

FAlLURF  MECHANISMS  IN 
HICROCLECTRONICS, 

AD-401  Bl*  DIV,   a 

FAlLURF  MECHANISHS  IN 
MICROELECTRONICS, 

A0.40I  Bl*  OIV,   B 

•CPORTS 

MILITARY  PEOUIREMENTS 

BUSHIPS  STANDARDIZATION 
■EOUIRCMENTS  FOR  TECHNICAL 
REPORTS, 

A0.40I  704  DIV,   >* 

•CPDOTS 

STANDARDIf ATION 

BUSMIP*  STANDANOIZATION 

■reul^CMCNTs  fon  tcchnical 

■CPORTS, 

AD. 401  704  DIV.   *> 

RCSISTORS 

CLCCTRIC  TCRMIHALB 

STANDARDIZATION  CNSlHCCRtN* 
PRACTICES  STUDY  OF 
CLCCTRONlr  COMPONENT  PARTSI 

EFFECT  OF  rELOABlC 
LEAD  MATERIAL*  ON  PCRFORMANCC, 
AD. 40*  0*7  OIV.   a 

RICKCTTS lA 

oiscAits 

pathobfhcsis  of  scrub 

TYPHUS  INFCCTION  (RICKCTTSIA 


REP-flKM 


■SUTSUGAMUSHI I  AS  STuOlEO 
BT  IMMUNOFLUORESCENCE, 

A0.40I  B*l  OIV.    |4 

RICKETTSIA  RSUTSUGANUSHI 
RAOIAYION  EFFECTS 

PATmOCFNESIS  of  SCRUB 
TYPHUS  INFECTION  (RICKCTTSIA 
■SUTSUGAMUSHI I  AS  STUOICO 
BY  IMMUNOFLUORESCENCE, 

AD. 401  B*l  OIV,    |4 

■OAOS 

UNDERGROUND  STRUCTURCS 

URBAN  UNDERGROUND  H|GM«ATC 
AND  PARKING  FaCIlITICB, 

AD. 401  7B«  OlV.    IS 

■eCK  (GCOLOGTl 

TCRRCST*|AL  MAGNCTISH 

ANOMALOUS  RCHAHCNT  MACNCT I T AT  I  ON 
OF  SOMC  KLAMATH  ttlVCR 
ANOCSITCS, 

AO.BO*  t**  OI«i   ( 

■eC'CT  COMPANCNTS 
•OCKfT  MOTORS 

PRODUCTION  CNGINCCRING 
OF  MCTAL  PARTS  FOR 
LITTLE  JOHN  ROCKET  MOTOR 
IM14E1  BITH  FIN  AND 
•FIN  BARREL   ASSEMBLT, 

AD.40*  »7B  DIV,    l»    , 

■eCKET  MOTOR  NOZZLES 
CARBDN 

castablf  carbon  for 
■ockEt  notzle  applications, 

AO.40*  I**  OIV,   «T 

■OCKET  MOTOR  NOZZLES 
tlHAUST  GASES 

JET  inpinccmcnt  roRccs 
ON  A  Cylinder  in 
a  vacuum  or  near-vacuum 
cnvironmcmt* 

AO-40*  *S*  0|V,    <7 

■ockct  motor  nozzles 

NOZZLE  inserts 

TUNGSTFN  INSCRT  FIRING 
CVALUAT lOM, 

AD-401  *44  DIV,   <* 

■eCRCT  MOTORS 

PCRFORHANrc  (CN6INCCRINGI 

PERFORMANCE  DATA  FOR 
INDIVIDUAL  ATLAS  MA-* 
AND  MA-S  FNGINCS. 

AD. 401  7*1  DIV,    I* 

ROCKCT  MOTORS 
PRODUCT  ION 

PRODUCTION  CNGINCCRING 
OF  MCTAL  PARTS  FOR 
LITTLE  JOHN  ROCKET  HOTOfl 
XH*4E1  RITH  FIN  AND 
PIN  BARREL  ASSCMBLT, 

AD-4e*  *7B  OIV,    I* 

■OCKCT  MOTORS  (LIBUIO  PROPCLLANT) 
COMBUSTION 

NONLlNFAR  ASPECTS  OF 
COMBUSTION  INSTABILITT 
IN  LlOuID  PROPELLANT 
ROCKET  MOTORS, 

AO-40*  ISt  DIV,   •* 

RUBBER 

BIOSVNTHCSIS 

BIOSYNTHESIS  OF  RUBBER. 
AD-401  7**  DIV.    |R 


•UBT 

fluorescence 

measurfment  of  reloation 
times  of  paramagnetic 
ion*  in  ruby  crtstal*. 

AO-BO*  104  DIV.    ** 

■UPTU^F 
STEEL 

LONG  TFRM  RUPTURE  STRCNGTH 
OF  *l  STCFL  ALLOTS 
FROM  TENSILE  STRENGTH 

AT  elCvayfo  temperatorcs. 

AD-40*  *01  DIV.    I* 

•UTILE 

CRYSTAL  LATTICES 

STMNCTRY  ANALYSIS  OF 
YHC  STRUCTURAL  SPACE 
GROUP  0)1*1  SUB  *H, 

AD-401  7«B  D|V,   *« 

ttrCTT  HARNESS 
CJECTION  SEATS 

OPERAYIONAL  TEST  ANO 
CVALUATION,  MANUAL  RCLCASE 

ASSEMBLT,  MA-l/A  LAP 
BELTS, 

AO-40*  OIS  DIV,    I 

••HPLING 
-  HATHCMATICAL  ANALTSIS 

TmC  PCRIOOIC  ANALTSIS 
OF  SAMPLCB  DATA. 

AD-401  <**  DIV.   a 

B4HPLIN6 

POPULATION   (MATHCMATICSl 
EVTRCMF-VALUC  PROBLCN 

rclatcd  tr  a  sampling 

STUOT, 

AO-BOI  714  bl«,    I* 

S«HOalCH  PANCLS 

MANUFACTURING  mCTHODS 

OCVCLOPmCNT  of  MCTAL 
LAMINATCS  RITH  HIGH 
DAMPING  CAPACITT. 

4e-*0>  (JB  DIV.   J I 


<* 


SAPPHIRCS 

IMPURITIC* 

HYDROSTAYIC  PRCSSURC 
EFFECT  ON  THE  ELECTRON 
PARAMAGNETIC  RESONANCE 
SPECTRA  OF  CHROMIUM 
AND  VANADIUM  IONS  IN 
SAPPHIRC, 

AO.GOt  «4I  OIV, 

SATCLLITtl  (A^T'lFICI*Lt 

ATTITUDE  rONTROL  SVtTCM* 

MOMENTUM  BIAS  ATTITUDE 
CONTROL  FOR  A  STNCHRONOuS 
COMMUNICATION  SATELLITE, 

A0.40I  a07  OIV.   • 

••TCLLITCS  l*«TlriCI*LI 
Lire  ClPCCTANCT 

OTNAMIC  ATMOSPHCRle  CFPCCT* 
UPON  SATCLLITC  MOTION  ANO 

(ATClLITC  lipctimc. 

10.401  «4*  DIV,    |> 

(ATCLLITC  ORBIT  OCTCRM InaT ION 

•Y  ANGULAR  MCASURCNCNTS, 

AD-40t  aS4  OIV.   4 

ZONAL  HARMONIC  PCRTURBATIONS 


OF  AN  ARTIFICIAL  SATCLL|TC. 

---  OIV.    I* 
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SCATTCRING 

RAOIOACTIVITT 

CIPCR|MCNTAL  DCTERMINATIPN 
or  RALL-SCATTERED  RADIATION. 

A0.40t  710  DIV.   I" 

SeiENTiriC  NCSEA^CH 

CLECT^DNirS 

NOTES  ON  STSTEM  TmCORT. 
VOLUME  V. 

AD. 401  «*l  OIV.   a 

SeiCNTIFlC  RCSCARCH 

RCPO«TS 

U.  S,   ARMY  RCSCARCH  OFFIfCI 
SUMMARY  OF  RCSCARCH 
IN  PROGRESS  1*4*, 

AD. 401  BO*  OIV,   JO 

SCA  RATER 

TEMPERATURE 

PCRIOetC  VARIATIONS  OF 
THE  TEMPERATURE  ANO 
RATER  CURRENTS  IN  THC 
TONGUE  OF  THE  OCCAM, 
BAHAMAS, 

AD. 40*  141  OIV,    * 

scmicircular  canals 

ACCCLCRATION  ToLCRAHCC 

use  OF  caloric  tc'st 

IN  CVALUATInC  THC  CFFCCTS 
OF  GRAVITY  ON  CUPULA 
DISPLACCmENY. 

AD.40*  210  DIV,    14 

SCMICONOUCTING  FILMS 

TUNNELING  (CLCCTRONICSl 

THiN  FILM  ACTIVC  OEvlCCS. 

AD.40*  0*1  OIV.   a 

RADIATtVC  INTCRCONNECTIONS 
OF  SOLID  STATE  CIRCUIT 
ARRAYS. 

AD. 40*  0B4        ^  DIV.   a 

scmicdnouctor  DCyices 

MtCRORAVC  GCNCRATORS 

SOLID  STATC  MICROBAVC 
GCNCRATORS 

AD.40*  0*1  DIV.   a 

schicdnductor  devices 
production 

mfcmamtzation  of  production 

OF  2N  iS*  And  ti 

10**  TRANSISTORS. 

AO-40*  DOS  DIV.   S 

HCChAN IZAT ION  OF  PRODUCTION 
OF  SCMICDNOUCTOR  OCVICCSI 
TRANSISTORS  ANO  DIODCS. 

AD-40*  004  OIV.   a 

SCMICONOuCTOR  OCvICES 
DUALITY  CONYROL 

QUALITY  CONTROL  MANUAL 
INSPECTION  PROCEDURES 
FOR  CERHANiuh  PNP  epitaxial 
device  Type  2N*4*, 

AD-401  *S7  DIV.   24 

DUALITY  CONYROL  MANUAL 
INSPECTION  PROCEDURCS 
FDR  SILICON  NPn  planar 
CPITAKIAl  Device  TYPC 
*n7**, 

AD-401  VSa  D|V,   24 

SCMICONDUCYBB  DCvICCS 
■ADAR  OUPLCICRS 

SOlID  STATC  UHF  DUPLCXCRS. 
AD. 401  SBI  DIV.   a 

SCMICONOUCTOR  DEVICES 

RAOIOFREOUENCT  GCNCRATORS 
SOLID  STATE  GENERATORS. 
SOO  HC/S  OSCILLATORS, 
MULTIPLIER  DOUBLING  FROM 
SOO  MC  TO  1,000  MC/S 
AND  A  aULTIPLIEN  TRIPLING 
PSOM  |.00r>  MC/S  TO 
1,000  NC/R, 

A0.40*  |*S  DIV,   a 

fCHICONDUCTOB  OEvlCCS 

•ADIOFPEOUENCT  INTENFE^ENCE 

INTENFF^ENCC  ANALYSIS 
OF  SOLID  STATE  COMPONENTS 
AND  CIRCUITS, 

AD. 401  BSD  OIV,   a 

SEMICONDUCTOR  DEVICES 
TEST  SETS 

DCSIGN  AND  OCVCLOPMCNT 
OF  SCMICONOUCTOR  TCST 
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SEM  -  SOL 


ttr     *N/UtX-IT|   I  I  , 
•  0-401  *»"l 


Dl«i 


scnicsNDuCTeKi 

r«iku*c  iHccMANlcsi 

raiLunr  nccHiNtsm  im 
sikieoN  stniceNOucTsits, 

*e.*ei  aio       6iv.  • 

SCnlCONDUCTSdS 

o»Tie«t  '»o»eitTtti 

OPTICAL  tccoNo-HtanoNte 

ttMtmttlOM     IN  fCnlCONDuCTOK 
«tLOTS, 

*D-40*  til  eiV,   1% 

scnieeNeuCTPKs 
e*e«Nic  niTCKKkf 

e««*NIC  SCniCONOUCTO* 

DevrLorncNT, 

•D-401     •*!  BIV.        I* 

T«*NtL*T|ON    or     auSSIAN 
«CSC>«CM|        lEnieONDUCTOM 
^»0»t«Tles    OF     TllTr«rk<V|N. 

•D-*oy     ISO  OIV,        2< 

SflCONOuCTPltJ 

PHOTOCONDUCTI v|Tt 

»MOTOcnNOUCTIVITY     IN 

poltC»tSt»llinc  caoniUH 

TtLtU«IOe, 

*0o4ei  (00  OIV,   4< 

SenlCONDUCTR*! 
SILICON 

OMONTh  AND  PNOrC'TIrs 
or  n*»e-E>*tm  and 
U««NIU(t  DOreO  SIktCON 

siNccc  e»»$T«ti,  ■" 

*0-40r  OJI  OIV.   I* 

scNirt 

Tiir 

e«ttNTIONS  TO  THtO»T 

or   Tine-sritics   *N*kTsis, 

«D-40l  Ttl  DiV,    I* 

SET  tmEO»» 
r«0ll*BIL|TT 

NEH  »»PI»o»Ch  to  Tme 
rouNOATIONS  or  PKOStSlLITT, 

AO-40I  472  OIV,    t< 

•EviEa  or  ruNNiSHiNos 
ro»  roc**  e»Brs, 

•0>40|  •«!  OIV,   2« 

SHELTERS 

roNTABtE 

»0L»»  STNUCTURESi  The 
NCEL  r»iriiT  or  a*Nie*NS, 

•0-401  ■«4  OIV.    »• 

ro»T«BlE  ntlNTENANCE 
ShelTEKS  ro*  riONEEN 

•0L»«  e»Nrs, 

•  0-401  «■••  OIV,    I* 

S»»ELTE»S 

•  •OIOLOGIC*L  CONTAfllNATION 

El'ENIKENTAL  DETENI1IN»T|0N 
or  ■•LL-SfATTEllEO  KAOIATION, 

•0-401  710  DIV,    in 

EX'CNinENTAL  DC TENN | NA T | ON 
or  •ALL-SCATTEKED  NAOIATION. 

AD-40I  7|»  OIV,   iS 

SHElTEI»» 
SAreTT 

eOtttCTIVE  mOTECTION 
rO»  COMBAT  riELD  STNUCTuBeS, 
AO-401  ♦!»  OIV,    J 

»MELTE»» 

sunvival 

shette*  equipment  planning 
guidelines. 

AO-40?  |<«  OIV,    »• 

SHIELDING 

PAOIOACTIVE  rALLOUT 

EXPE«I"ENTAL  DETENHINATION 
or  aALL-SCATTEPED  PAOIATION, 

AO-401  71*  OIV,   in 

SHIP  nOOCLS 

rLutO  OTNAHIC  PNOPEKTICt 
ruNTMBP  INVESTIGATION 
or  THE  ErrECT  or 
THE  rLOlD  VISCOSITT 
ON  NAVE  RESISTANCE  USING 

A  noDlricATioN  or 

LAUNENTIErr 'S  hETMOD, 

AD-40?  «IT  OIV.   » 

SHOCK  TUBES 
DESIGN 

DESIGN  AND  CONSTPUCTIOW 
or  •  LUHINOUS  SHOCK 
TUBE  ro»  SPECTPOSCOriC 
INVESTIGATIONS  Or  HIOM. 
TEHPEKATUPE  GASES, 

AD-40f  077  DI¥i   JO 


SHOCK  NAVES 
C'ATENINC 


H I GH-VELOC ITT. INTACT 
C«ATEP|NG  STUDIES. 

A0-40*  2BI  OIV, 


*t 


SHOCK  VAVCS 

MTPENSONIf  PLOB 

STNuCTUNE  or  A  BAOIATION. 
■ESISTED  SHOCK  |N  A  StnPLt 
DISSOCIATING  GAS, 

•  D-40f  a<ie  OIV.     « 

SHOCK     NAVES 

HACNETOHrDNOOrNAniet 

EvrEPIHENTAL  PNoeWAHl 
STAPK  BPOADENING  or 
LINES  rPOH  LIGHT  ELtHENTSI 

uv  PAOIATION  rpon  smock. hEato 

PLASHASI  fOLLlSIONLESS 

PLASMA  Shock  BAvcSt 

•0-40*  »!♦         Dt«.   *S 


shock  ••ves 
pnopagation 

HANOBOnK  rOP  PBCOICTlON  or 

AiN  Blast  pocussing, 

A0-40?  112  DIV,   i» 

SMOCK   IFATHnLOGTI 
ANALTSIS 

PULMONANT  VENTILATION 
AND  OlrruSION  |N  SHOCK, 

AO-401  «J»  OIV,    14 

SHOCK  IPATHOLOGTI 
BATTL*  INJUNIES 

SUMHANtES  or  BEStABCH 
ON  COMBAT  INJURIES, 
RELATING  MOSTLY  TO  BURNS 
AND  KloNET  TRAUMA, 

Ae-40»  |7«l  OIV,    |4 

tMRaUDCD  RROPELLERS 

aErootnamic  characteristics 

THEORETICAL  iNVCSTttATION 
or  STATIC  CoErr ICIENTS, 
STABILITY  DERIVATIVES, 
AND  INTERrERENCE  rOR 
DUCTED  RROPELLERS, 

AO-40*  J4«  DIV,   • 

SHROUDED  RROPELLERS 
RROPELLtRS 

•IND-TUNNEL  iNVEtTIBATION 

or  THE.ErrECTS  or 

THRUST,  SHROUD  LENGTHi 
AND  SHROUD  CAMBER  ON 
THE  STATIC  STABILITY 

Characteristics  or  Shrouocd 

PROPELLERS, 

A0.40I  •B*  OIV,    I 

SIGNALS 

DETECTION 

ADAPTIVE  RCCOGNITIOh 
or  RANDOM  BINARY  SIGNALS, 

A0.40I  «•«  OIV,   4 

SILANES 

CHEMICAL  BONOS 

RI-BONBEO  ORGANOSIktCON 
eOMPOUNOll  PREE  RAOICalSI 
•ILICONIUM  lONSI  ORGANOHETALLf e 

AZIDESI  rLECTRONie  SPECTRA 
or  ORGANOMETALLICS. 

AO-401  4*1  eiV.   R 

SILANES 

FREE  RADICALS 

PI-BONDED  OROANOSILICON 
COHPOUNOSI  rREE  RADieAk*l 
SILICONIUM  lONSI  ORGANOHETALLle 

•ziDEsi  Electronic  spectra 

or  ORGANOMETALLICS. 

•  D-401  4*1  OIV.   < 

SILICON 

PHYSICAL  PROPERTIES 

SILICONI   DATA  SHEETS, 
•0-401  7BB  DIV,   a 

SILICON 

OUALITY  CDNTROL 

DUALITY  CONTROL  MANUAL 
INSPECTION  PROCEOURCt 
rOR  SILICON  NPn  PLAN** 
EP|TA»|AL  DEVICE  TTPC 
<>t7<l<l. 

•  B-401  «SB  DIV.   (4 

SILICON 

SINGLE  CRYSTALS 

GROrTh  and  PROPCOTItB 

Of  rarc-earth  and 

URANIUM  DOPED  SILICON 
SINGLC  CRYSYALSi 

AD-40t  OJI  OIV.   IR 

SILICON 

TRANSISTORS 

PRODUCTION  ENGINEERIMa 
MEASURE,    SILICON  GROIN 
DirruSED  TRANSISTOR  TYPE 
JNJJ4, 

•0-401  BS«  DIV.    B 

PRODUCTION  ENGINCCRING 
MEASURES  roR  A  VHP 
SILICON  PORER  TRANSISTOR, 

A0-40f  OIJ  OIV,   a 

SILICONE  PLASTICS 
ORG'NOOORANCS 

HIOM-TrMPER^TuRC  CVAkU*Tiei« 
or  C*RBOR*NE  SILOK^NE 
POLYMERS  roR  USE  AS 
elELCcTRICS  ANO  ELASTOMERS, 

•  0-401  RRf  OIV.   I* 

•  itgs 

CtHAUST  GASES 

•N^LYStS  or  TRANSIENT 
PRESSURES  Due  TO  ROCKET 
SmuTDOrN  in  *  DUCTED 
UNDCRCROUND  LAUNCMCR, 

«0-40«  0*4  OIV.    If 

SIkOxANES 

THERMAL  P*OPERTIES 

HIGH-TfMPERATURf  CVALU*T|OH 
OP  CARBORANE  SILOXANC 
POLYMERS  rOR.  use  AS 
DIELeCTRICt  ANO  EL'STOnERS, 

AO-401  «Rf  OIV,   IR 

SINJLE  CRTSTAlS 

CRYSTAL  LATTICE  OErECTS 

DISLOCATION  CONP IGURaTIONS 
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CIBrBlHCNTS, 

AD. 401  «J*  DIV.   t 

SYMPOSIA 

SOCIAL  PSYCHOLOGY 

TELECONrEBENCINGI  BACKOBewND 
INrORHATION, 

AD-4ei  <2«  DIV,    * 

TCLECONrERENCING:  GUIOCLlNrs 
FOR  RESEARCH. 

AD.40I  *<S  DIV.    S 

TCLtCONrcRENCINGI  LANGUAftE 
•NO  CULYU'al  rACTOBS. 

AD. 401  «24  DIV.    t 

SYNCHRONOUS  SATELLITES 

ATTITUDE  CONTROL  STSTEMS 

MOMENTUM  BIAS  ATTITUDE 
CONTROL  rPR  A  STNCHRONOUS 
COMMUNICATION  SATELLITE. 

AD. 401  SOT  DIV.    * 

SYNTHfTIC  RUBBEB 

pmotoelasticity 

mechanical  and  optical 

CHARACTERIZATION  of     HYSOL 
B70S  B|TH  APPLICATION  TO 
PHOTOVISCOELASTIC  ANALTSIS. 

AO-AOI  B7B  OIV.    I* 

SYSTEMS  CNCINECRING 
SUBMARINE  CNCINCS 

SELECTION  OF  PROPULSION 
PLANTS  rO>  SUBMARINES. 

AO-AOf  |0<  DIV.    27 

TAILS  IA|RC»ArT| 

LOADING  IHECHANICS) 

APPLICATION  or  A  ROTATIONAL. 
PROBABILITY   ANALYSIS  FOR 
DETERMINATION  or  ULTIMATE 
DESIGN  LOADS  ON  LARGE, 
PLEVIBlE,  hIlITABT  AlSCRArT, 
A0.40I  777  DIV.    | 

TANTALUM  CAPACITOBS 

mamufactu"Ing  methods 

production  engineering 

MEASURE  FOR  ThE  IMPROVED  . 
BELIABILITY  OF  CAPACITOIS. 
rKEO'SOLlO  ELECTROLYTE, 
TANTALUM  mism.RElI ABILITT 

lonro.jo  VOLT  capaciyobs. 

AD. 402  Oil  DIV.   T 

TANTALUM  CAPACIYOBS 

BElIABILIYY  (ELECTBONICSI 
PRODUCTION  ENGINEEBIMG 

MEASURE  rf>R  IMPROVED 

•fliability  of  solid 
electrolyte  tantalum 

e4PAC I TOR«. 

AD. 401  424  DIV.    B 

TAB8ET  OISCB|M|NAT|ON 
RADAR  TARRETS 

MARCUM'S  and  SREBlIHG'S 


DATA  ON  TARGET  DCTCCTION 
BY  A  PULSrO  RAdAB. 

AD. 402  121  DIV.   4 

TABCCtt 
ALUMlNu" 

aCDGE  PENETRATION  IN 
A  THICK  TABGET. 

AD.40I  771  0*«,   IB 

TEACHING  HACHIHCS 
DIGITAL  CaMPuTERS 

FURTHER  EIPEBIHCNTS  ON 
COMPUTER. AIDED  LEARNING 
or  teUND  IDCNTiriCATlON, 

AO-402  07*  DIV.    <a 

TEACHING  MArHINES 

ErrECT  I  vfcss 

THEORY  ANO  RCtCABCH 
IN  PROCBAMHEO  INStBUCTION. 

AO-402  0S4  DIV.    »1 

TEETH 

DISEASES 

STANNOUS  rLUORIOC  TOPICALLY 
APPLIED  IN  AOUCOWS 
tOLUtlDN  IN  CABICS  PBEVENTIOH 
IN  A  MILITANT  POPULATION. 

AD. 401  7«|  DIV.    |4 

SUMMARIES  or  2«  BCSCARCM 
STUDIES  IN  DENTISTRY 
ANO  ORAL  M>«|ENC. 

AD.402  |00  OIV.    I* 

TCLKmETER  SYSYCHr 

acceleromftcrs 

initial  development  of 
a  niniatubizcd  telemctfring 
package  for  data  acouistion 
at  high  speed  satcb 

ENTRT, 

AD'BO*  024  DIV.    S 

TELEMETER  SYSTEMS 

CODING 

TRANSLATION  or  RUSSIAN 
RESEARCHI    APPLICATION 
or  A  BINARY  DECIMAL 
CODE  IN  A  DIGITAL 
READING  IN  A  CODC.PUL*E 
TELEMETRY  SYSTEM, 

AD. 401  BIO  DIV.   B 

TELEMETER  SYSYEMS 

PERrORHANCE  (ENGINEERING) 

ORYHOMATCM  DATA  TRANSHISSIMN 
SYSTEM, 

AD.BOf  lie  DIV,   t 

TCLEHEYERINC  TRANtnlTTCRS 
MULTIPLE  OPERATION 

ROCKET  RADIOSONDE  AH/D"0> 
I   )  IVE-II   (rOuR.CMANNCL 
PARALLEL  TELEMETRY  SONDE), 

AD. 402  DSD  DIV.   0 

TELtHCTERINa  TRANSHITTCRt 
ULTRAMIGM  rREOUENCY 

DESIGN  or  AN  AIRBORNE 
Unr  TRANSMITTER  rOR  THE 
rALLiNG  SPHERE  EKPERIMCNT, 

AD. 401  BIB  DIV,   I 

TELEPHONE  COMMUNICATION  STSTCMt 
COMMUNICATION  THCOIIY 

TELECONrERENCINCI  CAPAEITT 
or  CURRENT  COMMUNICATION 
rACILlTIC^, 

AD.40I  «27  DIV,    S 

TELEPHONE  COMhuNICATION  STSTEmS 
rEASlBlLIYT  STUDIES 

TELECONrcRCNCINGt   rCASIRILITT 
or   A  RESEARCH  AND 
OCVELOPMENT  PROGRAM, 

AD. 401  *21  DIV.   S 

TELEPHONE  CAmmunICATIOn  SYSTEMS 
SIMULATION 

TELECDMrERENCINGI   PRCL|M|N«RV 
f IPfRlHENTS. 

AO-401  «J2  DIV.   < 

TELETYPE  SYSTEMS 
ANALYSIS 

METHOD  rOR  ANALYZING 
TCLECONrERENCING  PROCCDuRCS 

BITN  Emphasis  on  teletype 
SYSYEMS, 

AD. 401  *2a  DIV.    S 

TELETYPE  STSTCMS 

COMMUNICATION  TMCORT 

TCLtCONrERCNCINGt  CAPACITV 
or  CURRENT  COMMUNICATION 
rACILlTIES. 

AD. 401  *27  OIV.   • 

TELETYPE  SYSTEMS 

rEASiaiLIYY  STUDIES 

TELECONrEBENCINGI   PEASIBILITT 
Of  a  research  and 
DEVELOPMENT  PROGRAM. 

AD. 401  421  DIV.    • 


TELETYPE  SYSTEMS 
SIMULAT ION 

TELECDNrERENCINGI 
EVPEBIMENTS, 

AD. 401  «J2 


PBCLIMINABT 
DIV.   • 


TERMINAL  BALLISTICS 

ERRORS 

ErrECT  or  geophysical 

AND  geodetic  UNCEBTA INTlEt 
AT  LAUNCH  AREA  ON  BALLISTIC 
niSSILE  IMPACT  ACCURACY, 

AD. 402  21*  DIV.    12 

TERMINAL  Plight  rAclL'TlES 

rEaThER  rnRCCASTING 

OPTIMIZATION  STUDIES 
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in  the  common  aviation 
■Eather  system  Data  pri 


SUBSYSTCM, 

AD.4DI  BBS 

TERRAIN 

MAP  RCADINB 

MET  "'  " 


PRCtCNTATION 
•  I*.    I 


MOD  rOR  DETERMININB 
The  HAlARrS  BMICH  TERRAIN 
OrPERS  TO  CONTOUR  rLTlNi. 

A0.40I  T»4  01*.   I 

TERRAIN  AVOIDANCC 

"ODCLS  ISlnuLATIONSI 

MCTMOO  rOR  DCTCRNININO 
THE  HAZAROt  BHICM  TCRRAfN 

orrrRi  TO  CONTOUR  rkviHo, 

AD.40I  f*4  DIV.   2 

TERRAIN  neecLt 

AERONAUTICi 

hctnOD  roa  DCTCRNININO 
THC  HAZARDS  BHICH  TCRRA|N 

orrcRS  TO  contour  rLTiNC. 

AD.AOI  72«  DIV,   a 

TERRESTRIAL  MABNCTISn 
ROCK  ISCOLOBYI 

ANOMALOUS  RCHAMCMT  MAGMCT I ? AT  ION 
or  SOME  KLAMATH  R|VCR 
AnOcSITCS, 

AD-AOr  2B1  DIV.    2 

TCRRCSTRIAL  MAGNCTISM 
SnLAR  RADIATION 

INyCSTlGATION  Or  SOL** 
INBUCCd  PmCnOMeNa  at 
MAGNETICALLY  CONJUGATE 
POINTS,  PART  I   ICMAPTCRf 
l-l I  I  I  . 

AD. 402  2*4  DIV.   I 

INVESTIGATION  or  SOLAR 
INDUCED  PhCnOHeNa  at 
MAGNETICALLY  CONJUGATE 
POINTS,  PART  2  (CHAPTERS 
IV-IKI. 

AD. 402  247  OIV.   * 

TEST  COUIRmPnT 
ELECTRIC  ARCS 

AIR  Plasma  arc  materials 

TESTING  PBR  RCCNTRT, 

'A0>40l  BOB  OIV,    |a 


TCST  COUIPMrNT  ICkCCTRONICSI 

navigational  aids 

feasibilTtt  proof  EBuIPNCMT 
FOR  DISTANCE. MEASURINB 
CBUIPMCNT  AND  IHtTRUNCNT 
LANDING  SYSYEMS, 

AD. 401  VRI  01*.    |« 

TCST  rACILITfCa 

undcrbater 

preliminary  eaamination 
and  results  of  materials 
ciposco  on  submersible 
tcst  unit  in  pacific 

OeCAN, 

AD. 401  B«(  D|V,   JO 

TEST  MCTMOO* 
CLCCTBIC  BIRE 

IMPROVEMENT  or  BIRC 
TEST  METMBDS, 

AD. 402  122  DIV.    I 

TEST  METHODS 

riLAMENT  ROUND  CONSTRUCTION 

NASL  NOTCHED  Flat  Compression 
TEST  For  filament  round 

MATERIALS.  REINFORCED 

PLASTICS  For  oeep  submergence 

AND  OTHER  HIGH  BTRCNGTh 
APPLICATIONS, 

AD.402  lis  DIV.   I« 

TCST  METHODS 

PRACTURC  (MECHANICS) 

rrrECT  or  testing  ststch 
STirrNcss  on  rpAcTuRC, 

AD.402  ISO  DIV.    |T 

TEST  METHODS 

hCaT  RCSIKTANT  metals  •  ALLItTR 

COMPARISON  or  VARIOUS 
TEST  SPCCIMCNS  roR 
THC  OCTCRM|NAT|0N  OP 
NOTCH  SCNKItIVITt  and 
rRACTURC  TouGhnCSS  Or 
HIGH. STRENGTH  SHEET  MATERIALS. 
AD. 401  0*1  DIV,    I* 

TCtT  METHODS 
■ClOS 

RfSTRAINT  CRACKING  TECHNIOUC 
roR  use  |N  SIHULATCD 
aCLD  THERMAL  CYCLIM* 
STUDIES. 

AD.402  101  OIV,    |T 

TEST  SETS 

SEHtCONDurTOR  DCVICCt 

DESIGN  AND  OCvClOPMCNT 
OF  SCMICOMDUCTOR  TCST 
SET  AN/USM-I7I   It, 

AD. 401  «««  OIV,   • 

TEITIlCS 

MANUFACTURING  MS  'mOOS 

develofmcnt  or  cotton 

AND  NTlON,  KNITTED 

CLOTH  alTH  ELASTIC  STRETCH 

CHARACTERISTICS, 

AD. 401  4JI  DIV,    |« 

THERMAL  CONBUCTIVITY 

MATHEMATICAL  ANALTSIS 
ESTIMATE  or  ERRORS 
IN  APPROKlHATE  TCMPCRATuRC 
AND  THCRhAL  stress  CALCULATIONS, 
AD. 401  447  OIV,   I* 


tNCRMAL  RADIATION 
AIR 

THERMAL  RADIATION  PROM 
MIGM.TCMPrRATURC  AIR, 

A0.40I  ««a  DIV,   2S 

4ncbiial    STBFSSCS 

DATMCHATICAL  ANALTSIS 
ESTIMATE  or  ERRORS 
IN  APPROIINATC  TCnrCRATURC 
AND  TMCRMAk  STRCSt  CALCUkAT t 0W«, 
AD>40I  B47  DIV,   <S 

HCRHioNie  roNvCRTcRS 

DCSIGN 

LOa.TCNPCRATURC  CYklNDRfCAk 
TMCRMIONIC  OCNCRATORS 
OPCRATING  PROM  A  LIDUIB 
nCTAL  HEAT  SOURCE, 

A0.40I  904  DIV,   f 

NCBMIONIC  rONVCRTCRS   ' 
•lOerS  ICLCCTRDN  TUBCSt 

DESIGN  AND  PRODUCTION 
or  THERMIONIC  DOUBLE 
•lODCS, 

A0.40I  BIT  •!*•   • 

HCRMIONIC  CONVERTERS 
LirE  ElPEfTANCT 

TMERM|flN|C  CONVERTER 
klPE  AND  REPEATABILITY 
INVESTIGATION, 

AD. 402  2SS  DIV.   • 

'HCRMIONIC  EMISSION 
PLASMA  PHYSICS 

ROLE  or  ALUMINUM  AND 
lYS  OXIDE*  AS  SOURCES 
OR  MODERATORS  or  ElCCTRONS 
IN  SOLID  PROPELLANT 
•OCKET  EkhauSTS. 

AD.402  2IB  OIV.   24 

■HEBMOCHCM|«TBT 
BORON    COMPOUNDS 

HEATS    nr     roRMATION 

or  crtstallinc  and 
•noRPHous  BORON  eiioc, 

AD.402  |04  OIV.   B 

rMCRNOOVNAHlCt 
•LKAkI  NCTAkf 

HIGH  TCMPERATuRC  PBOPCBTlCB 
•r  SODIUM  ANO  POTAtSIUM. 

AD.402  24J  DIV.   ** 

rMcagoDTNAMicf 

IBRrvCRSIRki  PROCCSSCS 

TRANSLATION  PRON  B'ST 
OCBMANT  ON  THE  STATISTICAL 
rUNOAMCNTALS  Or  IBREVCRSIDkr 
TMCRHODYNAHICS. 

AD. 401  407  DIV.   24 

rMIOkS 

•VNTHESIS  (CHEMISTRY) 

SYNTHESIS  or  STEREOSPCCIPir 
•MINOTMIOIS  AS  RADIOPROTCCTIVF 
ACENTS. 

AD. 401  BJB  DIV.   4 

STNTME4IS  or  STEBCOSPECirif 
AHINOTMIOLS  AS  R AD  I OPROTC C T I VP 
AGENTS. 

AD. 401  SJ4  DIV.   4 

rMTBATRONS 

MANurACTuRING  METHODS 

PRODUCTION  CNGINCCRING 
MCASURC  FOR  TTPC  7B40 
SUPER  POaFR  HYDROGEN 
TMYRATRON. 

AD.402  2B4  OIV,   0 

noes 

DEPTH  riNniNG 

SHORT. TERM  SCA.kCvCk 
ANOMALIES  AT  mONTCRET, 
CALIFORNIA, 

AD. 401  744  OIV.    I 

noes 

SOURCES 

ANALTSIS  OF  The  INFlUENCFS 
OF  intcrnAl  bavEs  of 

TIDAL  PERIOD  UPON  THE 
HMED.LATFR  DEPTH. 

AD. 401  727  OI«t   • 

rlHC  STUDIES 

DENTAL  CklMICAk  PROCCDURCCT 
ANALYSIS  ANO  TIMC  STUDIES, 

AD-AOI  aei  OIV,    14 

TISSUES  (BIOLOGY) 
CALCIFICAYION 

MATBIX. MINERAL  INTERACTInN 
IN  CALClrlEO  Tissue*, 

AD.40I  7B4  OIV.    |4 

TITANIUM  ALLOYS 

DISPERSION  HARDENING 

OEVCLOPmENT  or  a  STASLt-BCTA 
TITANIUM  ALLOT  BT  COMPOUND 
PRCCIP|TAY|ON  HARDENING, 

AD. 401  B2S  DIV,    |Y 


ONS 


reikCT  ARTicLCS 

rLAMMABlLlTY 

FLAHMAPILITY  OF  LIP, 
PACE  AND  HAIR  PRCPaRaTI 
IN  THE  PRFSCNCE  OF 
lOOS  DlYGCN, 

AD.402  204  OIV, 

TOPOLOGY 


I* 


branch  algebras  op 
•ochnEr  integrablE  a. valued 
functions  on  a  lca 

GBoup  G.    CONVOLUTION 
SEMIGROUPK, 

AD. 402  024  DIV.    |.< 


MI -23 


TORPEDOCS 
STABILITY 

LONGITUDINAL  DYNAMIC 
STABILITY  CRITCRIA  POR 
TORPEDOCS, 

AD. 401  7>«  DIV, 


TER-  TRA 


tr 


TOXICITY 

INSFCTICIOES 

ACUTE  AND  CHRONIC  EPrCCTS 
OF  THE  IN4CCTICI0E, 
ENDRIN,   ON  RENAL  FUNCTION 
AND  RENAL  HEMODYNAMICS, 

AD.402  204  DIV.    |4 

TOXINS  •  ANTITOXINS 
ARTHROPODS 

ARTHROPODS  BHICH  PRODUCE 
TOXIC  SUBSTANCES  AND 
METHODS  FOR  COLLECTION, 
EXTRACTION  AND  PRESERVATIOM 
OF  TOXINS  FROM  THESE 
ARTHROPODS. 

AD.40»  on  DIV.    |A 

TRAINING 
THEORY 

THEORY  ANO  RESEARCH 
IN  PROGRAHMCD  INSTRUCTION, 

AD. 402  eS4  DIV,   2S 

TRAINING  DEVICES 

DESIGN  AND  USE  OP 
INrORMATION  SYSTEMS  FOR 
AUTOMATED  ON.TMEjOB 
TBAINING. 

AD.402  0*1  DIV.   *t 

TEST  OF  A  HEThOD 
FOR  CONVERTING  PROFICIENCY 
SCORES  Yd  LCARNING 
TIMC  SCORES, 

AD.40I  44J  DIV,   2> 

TRAINING  DEVICES 
NAVIGATION 

PICTORIAL  NAVIGATION  DISPLAYS 
AND  LOa  ALTITUDE  NAVIGATION, 

AD. 401  711  DIV,    I* 

training  devices 
tcachTng  machines 

desiCn  and  use  of 
information  systems  for 
automated  on.thejob 
training)  self. instructional 
features, 

Ar.402  04<  DIV,   ti 

TRANSDUCERS 

ELECTROMECHANICAL  CONVERTERS 

TR0.P04T  FORHULATION 
OF  ELECTROMECHANICAL 
TRANSDUCERS, 

AD-402  214  DIV,   7 

TRANSFORMER* 

ELECTROMAGNETIC  SHIELDING 

LOa  BAND  PASS  TRANSFDRHER 
EX  2»  MOD  0, 

AD.40I  422  DIV,   2> 

TRANSISTORS 
GAIN 

INTRINSIC  SHORT. CIRCUIT 
CURRENT  GAIN  OF  DIFFUSED 
BASE  TRANKISTORS 

AO-AOI  «BB  DIV,   a 

DEVELOPMENT  ANO  FABR|CAT|OM 
or  A  S  KMC  ELECTRDCHCniCAL 
SB|TCH|NG  TRANSISTOR. 

AD. 401  415  OIV.   •  ' 

production  engineering 
measures  to  incrcasc 
the  reliability  op  the 
npn  silicon  planar  2n744 
Transistor, 

AD. 401  *$4  OIV,   • 

PRODUCTION  ENGINEERING 
MEASURES  TO  INCRCASC 
TRANSISTOR  RCLIABILITT, 
PROCESS  SPEC  IP ICATIONS. 
2N7*»  SERIES. 

AD-AOt  *S5  OIV,   • 

PRODUCTION  ENGINEEBIMG 
MEASURES  TO  INCREASE 
TRANSISTOR  RELIABILITT, 

AD-ADI  *54  OIV.   • 

PRODUCTION  ENGINEERING 
MEASURE  TO  INCRCASC 
TRANSISTOR  RELIABILITY, 
PROCESS  *PECiriCATIONS. 
2N440  SERIES. 

AD. 401  440  DIV.   0 

PRODUCTION  ENGINEERING 
MEASURE,   RELIABILITT 
THRU  PROcrSS  IMPROVEMENT 
or  THE  2NI5e4  TRANSISTOR, 

AD. 401  47S  DIV.   B 

TRANSISTORS 
PRODUCTION 

PRODUCTION  ENGINEERING 
MEASURE.   SILICON  GROBN 
DirruSEO  TRANSISTOR  TYPE 
2N3J4, 

AD. 401  BBB  DIV,   B 

MECHANIZATION  or  PRODUCTION 
or  IH    S54  AND  tH 
10**  TRANSISTORS. 

AD.4e2  005  DIV.   a 

MECHANIZATION  or  PBODUCTIOM 
or  SEMICONDUCTOR  DCvlCESI 
TRANSISTORS  AND  DIODES, 

AD.402  004  OIV,   • 

PRODUCTION  ENGINEERING 
MEASURES  roR  A  VhF 
SILICON  POaER  TRANSISTOR. 

AD.402  Oil  DIV.   a 

PRODUCTION  ENGINEERING  MFASuREI 
TRANSISTOR  (BX-400|), 

LOGIC  GAJF  (aM.2ai),  Flip-Plop 

iaM-2D2),  AC  BINaBT  (aM.2lll, 
AD.402  OSl  OIV,   B 


TRA- WIN 


cv*ku*TieN  or  tNi«te  T«*NSftTOKi 
e«M  le*  iNeusT*i*L  eNOiNce*tN« 
(cavtccf  cewTHACT  stoctknr    piplB 
•  •TiLkOT  OulDCO  HiitiLC  %y%rrn, 
ko-ntt   B«o        oi«.   inc* 

r*ltu*r  nCCHANIfns  in 
SILICON  SPniCONOUCTOWS. 

«o-*ei  no  Div,  • 

Tit*«ti5ra*s 

vOLTaci  trauLATons 

S"*LL.  ULTK*ST*»Le,  T**N«|4T0a> 
■CeUL'TCO  nuLTIyOLttSC 

*D-*et  *«*         OI«a  7 

T«*Ntnltsl0N  LINES 
PHASE  DIST0«TI0N 

trrtcr   or  shalc  siSc«NT|NwtTICS 

0N    THE     INPUT     »S»» 
0'     *     COMC     rriANSNISSiON 
LINE. 

*e-4o»  til       oivi  • 

TKANSnlSSIOMS 

rEkSISIklTT  STueiCl 

rE«SIBIk|TT  INVESTICATION 

or   makmonic  odive  speed 

REeuCEKS  PO*  HELICOPTE* 


cautLii"iuH, 

AO-*OI  «*s 


OIVi 


A  Pt»Tt, 

AD-ie»  |7* 


OIV, 


il 


applications, 


Dl«. 


I 


TPANSNIT.PCf r IVE  TUIES 
ULTWAHiCh  PAEOuENCr 

euPLEirP  CU>S5III/U.   BCVELOPnEHT 
or  MI6M  PnsEP  HULTIPACTO" 
DUPLOEPS  and  SWITCHES. 

AO-Aor  1*7       div.  • 

TPANSPOPT  PLANES 
AlP  FORCE 

lpc  aipplane  opepational  and 
cost  analysis. 

ad-aoi  t3s       div.   i 

tkanSpokt  planes 
USSR 

translation  or  three 
RUSSIAN  articles  on 
CIVIL  aviation,  and 

HELICOPTERS  in  particular, 

AD-*el  til  DIV.    I 

TRAVELIN«  RAVE  TuSCS 
CIRCUITS 

TRAvElINS-RAVE  TUBES 
■ITM  NONPPRIoeiC  oi'lcctric 
CIRCUITS. 

AD-4BI  TVS  OIV.   B 

TRAVELlNfi  RAVE  TUBES 
STABILITY 

ANALYSIS  AND  SUPPRESSION 
OP  OSCILLATIONS  IN 
HlCM-POBEP  TRAVILIN«>RAVE 
TUBES. 

AD-*0>  «B*  DIV.   B 

TRIOOES 

netal  pilhs 

thin  pllh  active  devices. 
ad>*d«  orj       div.  b 

trqpopausc 

DETERHIHaTION 

CONCERNINO  THE  ACCURACY 
OP  BETERnlNINC  THE 

Positions  op  tmE  tropopause 

TRAHSLATIPN  PRON  RUSSIA, 

AD-*e«  i«B       DIV.  a 

TUN6STEN 

CORROSIOM  INHIBITION 

RAHjCT  TECHNOLOfiYI  MICH 
TEnPERATURE  COATED  TuH«BTEN 
STRUCTURE*. 

AD>*0>  OR*  DIV.   <T 

TUMBSTEN 

roRBiMa 

HfCH  EMERSY  Rate  porcinc 
OP  connERCiALLY  pure 

TUNCSTEN  and  Tin  nOLYBDENUn 

ALLOY.  V 

Ao-*ei  raa  div.  «* 

TUNSSTEN 

NOXZLC  INSERTS 

TUNCSTFN  INSERT  PIRIN6 
EVALUAT ION, 

AD-401  «BA  DIV.    (Y 

TUNSSTEN 
■  IRES 

TRANSLATION  OP  REST 
CCRNAn  ReSEARChI  TRANSITION 
PROn  PL»ST|e  TO  BRITTLE 
•  EMAVIOR  IN  THIN  TUNOSTEN' 
■IRES. 

Ae>401  0*1  DIV.-   I* 

TUNINB  DEVICES 

DiODES  ISERICONOUCTORI 

SCR  I  CONDUCTOR  OlOeCs 
FOR  ELECTRONIC  TUNINO. 

AD.*0*  0«T  DIV,   • 

TURBULENT  BRUNOARY  LAYER 
AIIIlLY  SYRNETRIe  PLOR 

SUPERSONIC  RtND  TUNNEL 
INVESTISATION  OP  THE 
TURBULENT  BOUNDARY  LAYER 
ON  AXlALLY  SYHNETRIC 
BODIES, 

*D-*el  «Y*  OlVa   « 

TRO-DIHENSIOHAL  PLOR 
THrRHOOYNAHies 

ElYENSION  OP  BELOTfCRKOVSRI I 'S 
DIRECT  NPTHOD  TO  REACTINS 
CAS  IN  YHrRneOYNAHiC 


TYPPRRlTERs 
LANfiUACE 

HILITapy  TYPESCTTINO 
rOUtPHCNT  ANO  SYSTEHS 
POR  tNDO>ARYAN  ANO 
ORAVIDliN  LANSUASCS  |H|NO|. 
HARATHI ..RENGALI ,   PUNJABI, 
eUJARATI,  HAL*YALAH, 
TtHIL,  ANO  TELUeul 
<  t**l-|**1l , 

AO-AOI  701  DIV,    »P 

TYROSINE 

PHOTOLYSIS 

PLASH  PHOTOLYSIS  STUDY 
OP  PPINART  REACTIONS 
IN  THE  PHPTOSENSITItEO 
AUTOaiDATION  OP  TRTOSINE, 

A0-A07  227  DIV.   R 

ULTRASONIC  RADIATION 
COOLINC 

ULTRASONIC  CONVCCTIVE 
COOLING  RITh  applications 
TO  CLEcTRftNIC  tOulPHENT, 

A0.40»  toy  OIV,    t% 

ULTRASONIC  RADIATION 
TEST  HEThOOS 

ULTRASONIC  TECHNlauCS 
ANO  STANOAROS  POR  TESTING 
PtLAHENT  ROUND  STRUCTURES. 

AD-*or  477  0|V,    <* 

ULTRAVIOLET  PILTCRS 
PCASIBILITY  STUDIES 

RESEARTH  ON  THE  OCVELOPNENY 
OP  ULTRA  NARROr  band  PIlTERS 
POR  OPTICAL  ANO  SPECTRoPHOTOHFtRIC 
USE. 

AD-*OI  BJ*  OIV,   it 

UNOCRRATER  PROPULSION 
SUBHARINE  ENGINES 

SELECTION  OP  PROPULSION 
PLANTS  POP  SUBMARINES, 

AD.*0«  lOj  OIV,    IT 

UNOCRRATER  SOUND 
SCATTERlNf. 

UNDERRATER  ACOUSTIC  DIPPRACTION 
GRATINGS, 

AD-*0»  »0»  DIV,   *1 

UPPPR  ATMOSPHERE 
ABSTRACTS 

PHCNOnPNA  IN  THE  UPPER 
ATHOSPHCPri    eOHPlLATION 
OP  ARSTRATTS  PROM  SOVIET 
LITERATURP, 

Ae>*OI  BRO  OIV.   t 

UPPER  ATMOSPHERE 
ANALYSIS 

PROJECT  pireply:  upper 
atnospmcrp  investigations. 

A0>*0?  07*  DIV.   < 

VANAOlUn 

paramagnetic  resonance 

hydrosyatic  pressure 
eppect  on  the  electron        • 
parahaonetic  resonance 

SPECTRA  OP  ChROHIuH 
ANO  VANADlUn  IONS  IN 
SAPPHIRE. 

AD>*OI  «*t  DIV.   *' 

VANADIUM  ALLOYS 
CREEP 

VANADIUM  ALLOY  BTUDICSI 
ENHANCEMENT  OP  M I 6H. TEMPER ATURE 
CREEP  PROPERTIES. 

AD.*0?  ItJ  OIV.    |7 

VARACTOR  DIODES 
ANTENNAS 

PEASIBILITY  STUDY  OP  ANTPNNA 
TtCHNIOUES  INCORPORATING 
UNIDIRECTIONAL  DEVICES  AS 
PUNCTIONAL  ELEMENTS. 

A0-R1*  07j  OIV,   BA 

VARACTOR  DIODES 

PARAMCTPir  ANPlIPIERS 

DEVELOPMENT  OP  A  LOR. NOISE 
HlLLIHETEP>RAVE  PARAMETRIC 
ANPLIPIER. 

AO-*Of  |*«  DIV,   a 

VARIABLE  RESISTORS 

MANUPACTURING  METHODS 

PRODUCTION  FACILITIES 
POR  MutT|-TURN  MCTAl>P|LR 
TRIMMER  RrsiSTORS  PER 

signal  corps  technical 
reouirements  scS'127  Dated 

«  PEBRUARY,  t«*4, 

AD-*Or  0««  OIV,   B 

VEHICLES 

CORROSION  INHIBITION 

VEHICLE  CORROSION  PREVENTIVE 
-DETROIT  AREA  PIELD 
TEST. 

AD-*0»  I«*  OIV.    I* 

VIDEO  AMPLIFIERS 

PERFORHANrE  (ENGINEERING! 

MICROELECTRONIC  VIDEO 
DRIVER  UNIT  REPORT, 

AD-AOI  «70  OIV,    S 

VISeOELASTir ITY 

mathematical  analysis 

translation  op  russian 
research:  visco-plastic 
Plor  at  the  impact 
of  a  cylinder  on 


VISUAL  PERCEPTION 
THEORY 

CRITICAL  ANALYSIS  OP 
JAMES  J,  GIBSON'S  THEORY 
OP  VISUAL  PERCEPTION 
AND  ORIENTATION  IN 
SPACE, 

«B>*0«  tBJ  OIV.   I* 

■  ARP 

S«IP  MODEIS 

RAKE  ANALYSIS  OP  SINGLE. SCRKS 
OE-TYPE  RH|P  MODlLS. 

A0.*0>  l«l  DIV,   Jl 

•ARpARE 

OPERATIONS  RESEARCH 

STUDIES  In  METMODOLOGY 
POR  COhPlPX  systems. 

AD'AOt  «1S  DIV.    |R 

■AvEGUlOES 

DIELECTRIC  PROPERTIES 

UNIAVIAk  DIELECTRIC  RODS 
IN  CYLINDRICAL  CAVITIES, 

AD-AOI  *«}  DIV,   B 

•AVFGUlDES 
REFLECTOR* 

MILLIMFTCR  AND  SUBMILLIMETtR 
RAVE  RECEIVER  TEchNIOUESI 
PYROClECTRIC  OETECTIONI 

metal  reflecting  beam 
ravcguioe, 

AD.*OI  7|i  DIV,   B 

REAPONS 
STORAGE 

REAPON'TO-RCAPON  PROPAOATIAN 
TESTS, 

AD.*0»  020  DIV,   tr 

■EAThER  porfcasting 
AERONAUTICS 

AVIATION  FORECAST  DUALITY 
CONTROL, 

AD.*01  V<IO  DIV,   < 

RCATNER  FORFCASTING 

DATA  PROCrSSING  SYSTCNf 

beathep  data  PROCESSINB 
RESEARCH  And  development 

PROGRAM, 

AD.iOl  771  DIV,   i 

•CATMER  PORFCASTING 

MATHEMATICAL  PREDICTION 

ON  THE  ANALYSIS  AND 
PREDICTION  OF  METEOROLOGICAL 
PIELDS, 

A0.*0l  7IIS  DIV.   t 

BEATmER  forfcastinb 
STATISTICAL  ANALYSIS 

REGRESSION  ESTIMATION 
OP  EVENT  PROBABILITIES, 

A0.*0>  0J7  DIV.    t 

REATmER  FORFCASTING 

STATISTICAL  PROCESSES 

TRANSLATION  OF  RUSSIAN 
RCSCARCH!    STATISTICAL 
HETHOOs  ''OR  THE  EITRaPOLATISN 
OP  METEOROLOGICAL  PIELDS. 

AO.*ei  7»»  DIV.   < 

BEATMER  FORECASTING 

TERMINAL  PLIGHT  FACILITIES 

OPTinirATION  STUDIES 
IN  THE  COMMON  AVIATION 
■CaTmER  system  data  PRESENTATION 
SUBSYSYEM, 

AD.*OI  a*S  DIV.    t 

REDGES 

PENETRATION 

REDGE  PENETRATION  IN 
A  THICK  TARGET, 

AD-ROI  771  DIV.   *t 

•ELDING 

ELECTRON  REAMS 

ELECTRON  BEAM  TECMHieUES 
FOR  PABRirATION  AND 
ASSEMBLY  OP  PARTS  POR 
ELCCYRON  YuaCB. 

AD.*0>  "fR  DIV.   «* 

•CLDING 
STEEL 

STUOY  OF  THE  rELD 

heat-affected  zone  of 
centrifucallt  cast  five 
percent  chromium  steel. 

AO-AOI  0«<  D|V.    |7 

■  ELDS 

BRITTLENESS 

RESTRAINT  CRACKING  TCCHNIBUE 
FOR  USE  I«  SIMULATED 
RELD  THERMAL  CYCLING 
STUDIES, 

AD-»0»  101  DIV,    lY 

TENSILF  STRENGTHS  OP 
STEEL  CONNECTIONS  HAVING 
TRANSVERSr  ANO  LONOITUDIHAL 
FILLET  RELDS. 

AD.*0*  OSI  DIV.   <* 

BIND 

iohospherf 

project  pireplyi  upper 
atmosphere  investigations. 

A0.*Of  07*  DIV.   • 

•  IHO 

MOUNTAINS 

OROGRAPHIC  DEFORMATION 
OP  RINO  PtOR, 

AD-*Of  SOO  DIV.   t 


m-u 


WIN-  zor 


■  INB 

•CatheR  forecasting 

A  COMPARISON  OP  NUMCRlCAkkV 
•ETCRMINER  DIVERGENT 
*N0  HOH-BIVERSENT 
BINDS  TO  SEOSTROPMIC 
■INOB, 

AD-RBI  TOR  0I«.   » 

■  INB-el"CCTIait  INDICATORS 

MtTCoBOLOCTctL  BALLOONS 

LBR-LCVEL,  PINC-SCALC 
BIND  DCTCRniMATlON  BY 
CAPTIVE  B*kLB8NS, 

AB.RBI  <R*  D|«.   a 

•  I  MBS 

PLCllBLC  STRUCTURES 

TMCORCTICAL  AEROOYHAnlCB 
OP  PLCllBLC  BlNCt  AT 
LOR  SPCCOSI   II  -  TBO-LOBCO 
PARARlNBt, 

AD-*Bt  BRB  ■!*,   « 

RIRIN*  DIAaRAMt 
TCSTS 

nlCRONINIATURC  LAYCRCB 
PRINTED  BtRINB, 

*D-*OI  «t|         OlVt   B 

iEmon  lamps 
dCsi«h 

pnbtobraphic  rccbnnaissahcc 

TERRAIN  ILkUnlNAMTS. 

«e-*ei  as*       oiv.  ? 

I-RAT  DIPPRACTIBH  AHALTSI8 
DUST 

A  PBOPASCe  I-RAT  INFRARCe 
nCTMoO  PBR  IDCNTIPICATION 
OP  ATMOSPHERIC  NINCRAk 
DUST. 

AD-aei  T07       OIV,  a 

■•MAT  BlffRACTtOM  ANALYSIS 
tTRCtitS 

mcasuremcnt  or  rcsibual 

■TRCtS  BY  I-RAT  DtrrRACTIOH, 

AO.*e*  MR  DIV.    |T 


tlHC  COMPOUNDt 

CHkoRiecs 

Bk*S>  TRANSITION  TCmPCRATURC 
AND  CBTtTAkklXATION  RATES 

or  ANORPHnus  zinc 

CHkORIDC, 

•D.*OI  BRB  OIV.   IS 

ZIHC  COMPOUNDS 
POkYNCRS 

POLYMCRle  ZINC  DERIVATIVCI 
or  THE  BtSCHELATING 
ACENTf  OITmio-OIAMIDE 
AND  I.I-DIHyDRDIY-P-BCNZO- 


•UIHON 

Ae-*ot  0*1 


•  IV, 


ra-as 


NON-MILITARY  AND  OLDER  MILITARY 
RESEARCH  REPORTS 


'Descriptors  marked  with  an  asterisk 
are  included  In  tns  subject  index. 


2.   ASTRONOMY,   GEOPHYSICS  AND 
GEOGRAPHY 

PB  166  047  DlT.    2.  30.  31 

OTS  price  $13.50 

Lamont  Geological  Obserratory,  Palisades,  N 

UJ3.N.S.  ELTANIN  CRUISES  4,  6  AND  6,  JULY   1962  TO 

JANUARY.  1963.  BATHYTHERMOGRAPH  DAtK. 

Technical  rept.  no.  2 

by  Saul  Friedman.  1964,  193p,  CU  264 

Grant  NSF  OA27 

VkMlkfcalfled  report 

Descriptors:  ('Bathythermograph  data.  Polar  regions), 
(*Oceanographlc  vessels.  Exploration),  Hydroigraphlc 
surveying.  Oceans,  Salinity,  Surface  temperatures. 
Recording  systems.  Scientific  organizations,  Oceanology. 

In  general  bathytliermograph  observations,  surface  salinity 
samples  and  bucket  surface  water  temperatures  were  taken 
hourly,  when  possible,  between  hydrographic  stations  In  the 
Drake  Passage  and  Bransfleld  Strait,  with  more  frequent 
obeervatlons  being  run  in  the  vicinity  of  tlie  Antarctic  Polar 
Front.   A  Hytech,  Hydrotemp-Surfece  TempergtUre  Recorder 
was  run  constantly  and  correlated  with  the  bucket  surface 
water  temperatures.    Upon  completion  of  the  cniises,  the 
bathythermograph  coated  slides  with  their  appropriately 
calibrated  grids  were  enlarged  on  a  projection  table  viewer. 
The  slides  were  adjusted  to  the  selected  surfaoe  water 
temperature  and  an  average  depth  correction  for  each  group 
of  slides  was  determined  using  the  standard  U.B.  Naval 
Ooeanographic  Office  procedure.  Then,  temperature  In  degrees 
Fahrenheit  and  depth  in  feet  were  picked  off  the  enlarged 
projection  and  recorded.    Points  at  which  these  temperature* 
and  deptlis  are  listed  were  selected  to  show  temperature 
Inversions,  maximum,  nUnimum  and  deepest  v^ues. 

PB-166  048  Dlv.   2.  30.  31 

OTS  price  f6.60 

Lamont  Geological  Obeerratory.  Palisades,  N.  Y. 
PHYSICAL  OOEANOGRAPHIC  DATA  OBTAINED  DURING 
ELTANIN  CRUISES  4,  5  AND  6  IN  THE  DRAK$  PASSAGE 
ALONG  THE  CHILEAN  COAST  AND  IN  THE  E|>ANSFIELO 
STRAIT,  JUNE  1962-JANUARY  1963. 
Technical  rept.  no.  1, 

by  Saul  B.  Friedman.    Mar  64,  64p  CU  1  64 
Grant  NSF  OA27 

DM  L  iMlfied  report 

Descriptors:  (•Oceanographlc  data.  Polar  re^ons), 
(•Ooeanographic  vessels.  Exploration).  HydiVBraphlc  survey- 
ing. Oceans,  Arctic  regions.  Salinity,  Surface  temperature*. 
Ocean  currents,  Oceanographlc  equipment,  Tliermometers, 
Sallnometers.  Oceanology. 

The  observational  program  consisted  of  north>-eouti>  tra- 
veraes  speoed  every  2-1/2  to  5  degrees  of  longitude  apart. 
The  traverses  generally  started  at  55  degrees  S  latitude  at  the 
northern  position  and  extended  as  far  south  as  the  Antarctic 
continental  shelf  or  until  thick  ice  prevented  flirther  southern 
penetration.    The  scientlflc  objectives  of  tlie  survey  were  to 
study  Uie  structure  and  flow  of  the  water  masses  in  ttils  region, 
which  is  the  boundary  between  the  Atlantic  and  Pacific  Oceans; 
this  area,  after  Stommel  (1958),  forms  the  great  question  mark 
In  the  water  budget  of  the  depths  in  the  tihole  world  ocean. 


4.   CHEMISTRY 


PB-166  044 
OTS  price  $1.60 


DlT.   4,25 


Space  Sciences  Lab.,  General  Electric  Co., 

Philadelphia,  Pa. 

PHOTO-IONIZATION  CONTINUA.  I.  THE  BOUND  FREE 

CONTINUA  OF  NEGATIVE  IONS. 

Technical  Information  series 

by  R.  G.  Breene,  Jr.  Apr  64,  ITp,  R64SD28 

Unclassified  report 

Descriptors:  (•Photochemistry,  Gas  ionization),  (•Oxygwi, 
Ionization).  Atomic  orbltals.  Field  theory.  Wave  functions. 
Dipole  moments.  Polarization.  Electrons.  Operators 
(Mathematics).  Numerical  analysis.  Matrix  algebra. 

The  pboto-lonlzatton  or  bound  free  continuum  of  the 
negative  oxygen  ion  is  considered.   The  effects  of  correlation 
In  tl>e  bound  function  and  the  form  of  the  operator  on  a 
treatment  of  the  phenomenon  are  dlrecUy  demonstrated  while 
the  effect  of  polarization  in  the  free  function  is  pointed  out 
For  tl>e  representations  of  the  operator  used  the  assrmptotfc 
form  of  the  free  function  Is  essentially  equivalent  to  the 
precise  form.    An  ab  initio  calculation  for  the  cross  section 
yields  results  some  thirty  percent  greater  than  experiment 
and  of  the  proper  form.  (Author) 


PB  181  695 
OTS  price  $2.00 


Div.   4,  IS 


S-1 


American  Cyanamid  Co.,  Stamford,  Conn. 

BY-PRODUCTS  FROM  SALINE  WATER  CCMfVERSION 

PLANTS.  A  FEASIBILITY  STUDY. 

Research  and  Development  progress  rept. 

by  Arthur  J.  Welngerger  and  Darwin  F.  DeL^ip.  1964,71p 

Contract  14  01  0001  308. 

OSW  PRllO 

UaclaBSlfled  report 

Descriptors:  (•Sea  water.  Desalination),  (•Desalination, 
Feasibility  studies).  (•Bromine,  Production),  (•Magnesium 
compounds.  Oxides),  (•Sodium  compounds.  Chlorides), 
Water  supplies.  Minerals,  Chemicals,  Separation,  Costa. 
Recovery. 

This  report  summarizes  a  feasibility  study  on  recovery  of 
by-products  from  saline  water  conversion  plants  conducted 
for  the  Office  of  Saline  Water,  United  States  Department  of 
the  Interior,  by  the  American  Cyanamid  Company.  The 
objective  of  tlie  survey  has  been  to  determine  whether  re- 
covery of  salable  by-products  from  minerals  present  In 
saline  waters  offers  a  practical  route  to  reducing  the  overall 
cost  of  converting  these  saline  feeds  to  fresh  water,  and  to 
delineate  areas  for  further  research  and  development  on  re- 
covery processes.   The  investigation  was  purposely  made  broad 
to  include  a  maximum  number  of  the  known  processes  and 
chemical  reactions  which  could  be  used  -  eitlier  singly  or  In 
combination  -  to  recover  minerals  present  in  economically 
significant  amounts.   The  choices  were  narrowed  by  comparing 
the  value  of  bulk  by-products  with  major  cost  elements  using 
the  particular  process,  and  preliminary  cost  estimates  were 
made  for  the  most  promising  of  the  remainder.   Only  products 
isolated  dlrectiy  from  saline  water  were  included;  further 
upgrading  was  not  considered  in  tills  initial  study,  altliough  It 
would  probably  Improve  the  overall  economics.  (Author) 


PB-181  696 
OTS  price  $2.78 


DIT.   4.13 


General  Atomic  Oiv.,  General  Dynamics  Coip., 

San  Diego,  Calif. 

REVERSE  OSMOSIS  FOR  WATER  DESALINATION. 

Research  and  development  progress  rept. 

by  H.  K.  Longsdale,  U.  Merten.  R.  L.  Riley.  K.  D.  Vos, 

and  J.  C.  Westmoreland.  1964,  144^ 

Contract  14  01  0001  250 

06W  PRlll 

Unclassified  report 

Descriptors:  (*Sea  water.  Desalination),  ('Desalination. 
Osmosis),  (*OsnM>8is,  Desalination),  (*Membranes,  Osmosis) 
Fliaid  flow.  Boundary  layer,  Cellulosic  plastics.  Cellulose 
acetates.  Polyvinyl  alcohol.  Films,  Electron  microscopy. 
Transport  properties.  Permeability,  Life  expectancy. 
Economics,  Costs,  Mathematical  analysis.  Ions. 

Topics  include:   Flow  relationships  In  reverse  osmosis; 
boundary-layer  effects;  electron  microscope  study  of  the 
structure  of  cellulose  acetate  membranes;  transport  prop- 
erties of  cellulose  acetate  membranes;  polyvinyl  alcohol 
membranes;  transport  properties  of  cellophane;  other 
alternative  membrane  materials;  lifetime  properties  of 
cellulose  acetate;  economic  study. 


PB-181  703 
OTS  Price  $2.75 


Div.   4.  13 


Carrier  Corp.,  Syracuse,  N.  Y. 

DEVELOPMENT  OF  THE  DIRECT  FREEZE  SEPARATION 

PROCESS. 

Rept.  for  17  Ai«  62-17  May  63. 

by  Wilfred  J.  Hahn,  Rodney  C.  Bums,  Robert  S.  Fullerton. 

and  Dewey  J.  Sandell.    Jun  64,  13^ 

Contract  14  01  0001  286 

06W   PR113 

Unclassified  report 

Descriptors:   (*Sea  water.  Desalination),  (^Desalination. 
Refrigeration  systems).  Water  si^plies.  Separation,  Freezing, 
Structural  parts,  Control  systems.  Operation,  Performance 
(Engineering),  Economics,  Costs,  Feasibility  studies. 

The  production  capacity  of  the  direct  freeze  separation 
column  at  Wrightsville  Beach  was  significantly  increased  and 
the  column  structural  design  and  control  system  was  simplified. 
The  practical  range  of  plant  capacities  was  evaluated.    A 
feasible  modular  plant  capacity  was  determined  to  be  approxi- 
mately 165,000  gal./day,  although  larger  capacities  are 
practical.    Owning  and  operating  costs  were  estimated  in 
detail  for  the  above  plant  capacity. 


7.   ELECTRICAL  EQUIPMENT 


AD-436  294 
OTS  price  $3.00 


Div.   7,  14.  17,  26 


•Westingfaouse  Electric  Corp.,  Lima,  Ohio. 

ALKALI  METAL  RESISTANT  WIRE. 

Preliminary  rept. 

by  E.  8.  Bober,  R.  E.  Stapleton,  and  W.  H.  SBavely. 

15  Apr  64,  163p 

Contract  AF33  657  10701,  Pro].  8128,  Task  812806 

APL  TDR64  42 

Unclassified  report 

Descriptors:  *Ceramlc  coatings.  Electric  wire, 
(*Electric  wire.  Corrosion  Inhibition),  Alkali  metals. 
Liquid  metals.  Environmental  tests.  Potassium,  Vapors, 
High-temperature  research,  Silver,  Nickel,  Seals  (stoppers) 
Cladding,  Aluminum  compounds,  Nitrides,  Magnesium 
compounds.  Oxides,  Stainless  steel,  Zlrconates,  Copper, 
Zirconium  compounds.  Vapor  plating.  Mercury,  Radiation 
damage.  Flame  spraying.  Soldering  alloys.  Resistance 
(electrical). 


S-2 


A  oeramlc  coated  oonduotor  system  was  developed  that  was 
unaffected  by  172  hours  exposure  to  K  (potassium)  vapor  at 
850  C.    This  system  was  Metco  201  zirooola,  plasma 
sprayed  on  nickel  alumlnlde  coated  Nickel  clad  Silver 
AWG  8  (Sj^vania)  wire.   This  system,  however,  is  not 
suitable  for  electrical  operation  at  850  C  since  the  re- 
sistance of  the  zirconla  coating  drops  to  about  5  ohms  at 
600  C.   Overcoating  the  zirconla  with  aluminum  nitride  by 
a  vapor  plating  technique  results  In  a  resistance  at  850  C 
in  argon  for  the  mulUcoat  of  18000  ohms.    The  aluminum 
nitride  overcoated  zirconla  Is  unaffected  by  172  hours 
exposure.    A  number  of  high  purity  Insulators  were  found 
to  t>e  resistant  to  potassliun  vapor  at  850  C.    These  were 
alumina,  magnesia,  and  strontium  zirconate.   Data  obtained 
OD  lead  In  insulators  of  test  capsules  indicates  a  decrease 
in  surface  resistivity,  however,  the  lowered  resistance  of 
these  Insulators  is  still  In  a  useful  range.   Statorette  ad- 
herence teste  show  several  Insulated  conductors  will  with- 
stand vibration,  shock  and  acceleration  conditions.  (Author) 


PB-166  062  Div.    7,  8 

OTS  price  $10.10 

General  Electric  Co.,  Syracuse.  N.  Y. 

SOLID  STATE  FILTERS,  DELAY  LINES  AND 

TRANSFORMERS. 

Quarterly  rept.  no.  5,  1  Jul-1  Oct  60. 

by  A.  Rosengreen.  C.  M.  Steams,  and  S.  W.  Tebon. 

1  Oct  60,  121p 

Contracte  DA36  03»sc78346  and  BSR81369, 

Pro).  3  26  00  700,  Task  3  26  07  703 

AD  248  7ML 

Unclassified  report 

This  rept.  includes  Research  and  Development  of  Ceramic 
Power  Transformers.  Interim  development  rept.  no.  1, 
1  Jutt-1  Oct  60,  ContTMJt  BSR81369 

Descriptors:  (*Power  transformers.  Ceramic  materials). 
(*Ceramic  materials.  Teste).  (*Delay  lines.  Transducers 
(Acoustic)).  *Rsdiofrequency  filters.  Broadband,  Ferro- 
electric materials.  Miniature  electrical  equipment. 
Resonators,  Frequency,  Voltage,  Polarization,   Transformers, 
Temperature,  Ultrasonic  radiation.  Propagation,  Trans- 
ducers, Design. 

Caramic  high  voltage  transformer  work  was  continued 
during  this  quarter.  Measuremente  were  made  to  determine 
how  the  caramic  material  parameters  behave  with  both 
increasing  drive  voltage  and  Increasing  ambient  temperature. 
The  mechanical  Q  and  maximum  output  frequency  both 
decreased  with  Increasing  drive  voltage  and  ambient  temper- 
ature.  The  coupling  coefficient,  however,  remained  relatively 
constant  with  changes  In  ambient  temperature  and  Increases 
with  Increasing  drive  voltage.    A  new  technique  for  longi- 
tudinally polarizing  long  samples  of  ferroelectric  ceramic  is 
described  and  initial  resulte  are  discussed.    A  new  technique 
for  obtaining  circular  polarization  in  a  ferroelectric  ceramic 
tube  is  also  described.   The  characteristics  of  some  torsional 
filter  elemente  produced  by  this  technique  are  presented  along 
with  the  resulte  of  some  broad-banding  studies  with  these 
elemente.    A  basis  discussion  of  the  modes  of  ultrasonic 
propagation  in  a  delay  wire  is  Included  along  with  a  brief 
discussion  of  the  characteristics  of  each  mode.  (AuUwr) 


8.    ELECTRONICS  AND 
ELECTRONIC  EQUIPMENT 

AD-283  121  Div.    8 

OTS  Price  $3.60 

Rome  Air  Development  Center,  Griffiss  AFB.  N.  Y. 
NUMERICAL  CONSTANTS  RELATING  GAIN  AND  BEAM- 
WIDTH  TO  ANTENNA  PARAMETERS, 
by  Anthony  F.  Snyder.   Jun  62.  32p 
ProJ.  4519,  Task  451901 
RADC    TDR62  211,   N62    15534 

Unclassified  report 


Descriptors:   (•Antenna  radiation  patterns.  Theory), 
*Gain,  *Beams  (Electromagnetic),  Numerical  netfaods  and 
procedures. 

The  problem  in  relating  the  parameten  used  is  calculating 
antenna  gain  and  be  am  width  is  mainly  associated  with  the 
chosen  definition  of  beamwidth.   A  mathematical  derivation 
of  the  constants  relating  antenna  gain  and  beamwidth  param- 
eters for  various  values  of  defined  beamwidth  and  aperture 
illumination  patterns  is  Included.  The  resulte  ^n  then 
presented  in  graphical  form.   (Author) 


9.   FLUID  MECHANICS 


AD-423  392 
OTS  price  $0.75 


Div.   8 


Army  Missile  Command,  Redstone  Arsenal.  Hisitsville.  Ala. 

A  REVIEW  OF  THE  STATE-OF-THE-ART  IN  MILLIMETER 

TECHNOLOGY. 

by  A.  H.  Green.  Jr.    18  Sep  63,  26p 

Pro].  1B222901A204 

AMC-RA  RE  TR63  30,  N64  12367 

Und^i^slfied  report 


II 


Descriptors:  ('Millimeter  waves.  Microwave  oommunloa- 
tfon  systems),  ('Microwave  communication  systems.  Milli- 
meter waves).  Waveguides,  Attenuators,  Dielectrics,  Kly- 
strons, Backward-wave  oscillators.  Harmonic  oscillators. 
Semiconductors,  Semiconductor  devices,  Tunssl  diodes. 
Microwave  equipment,  I>ower  dividers.  Wave  transmission. 
Antennas,  Crystal  detectors. 

The  purpose  of  this  report  is  to  relate  the  preMnt  state-of- 
the-art  knowledge  in  millimeter  wave  technology  with  regard 
to  three  primary  subjecte:    (1)    Transmission  Methods, 
(2)    Power  Sources,  and  (3)   Signal  Detection.   This  report  dis- 
cusses each  subject  in  some  detail.   The  major  result  is  the 
conclusion  that  only  transmission  methods  are  at  an  advanced 
technical  level,  while  power  sources  and  signal  detectors 
require  fkirther  research  and  development.  (Autkor) 


AD-425  090  Div.    8,  14 

OTS  Price  $2.60 


MENT 


ion  Physics  Corp..  B«irilngton,  Mass. 

RESEARCH  LEADING  TO  SIGNIFICANT  IMPF 

OF  ELECTRETS.  j 

Technical  documentary  rept.    12  Nov  62-12  SeyvS. 

by  Herbert  Gersch  and  Alexander  Stewart.    Nov  63,  103p 

Contract  AF33  657  10199,  ProJ.  8128,  Task  81M08 

RTD   TDR63  4121 

Unclassified  report 

Descriptora:  (*Electrete,  Dielectric  properties).  Organic 
materials.  Waxes,  Polymen,  Lipids,  Ceramic  materials. 
Glass,  Air,  Vacuum,  Stability,  Capacitore,  Voltage,  Polar- 
ization, Measurement,  Dielectrics,  Electrostatic  generalore. 
Density. 


PB-181  699 
OTS  price  $0.50 


Div.   8,  1 


Bureau  of  Naval  Weapons,  Navy  Dept.,  Washington,  D.  C 
GYROSCOPE  TEST  SET  AN/ASM-117.    PART  tfO.  TG-62. 
Instrument  Callbratton  Procedure  Manual 
15  Mar  64,  14p 
NAVWEPS  17  20QT01 

Unclassified  report 

Descriptore:  (*Qyroscopes,  Test  equipment  (Electronics)), 
('Test  equipment  (Electronics),  Calibration),  Measuring 
devices  (Electrical  and  electronic),  Voltmetepv.  Ammeters, 
Synchionizatton  (Electronics). 


fl 


This  manual  contains  calibration  Instructions  that  will 
enable  calibration  personnel  to  determine  wither  the  equip- 
noent  is  operating  vrithln  the  prescribed  q>eci^atton  limiU- 
ttons.   It  also  Includes  a  Itet  of  calibration  equipment,  correc- 
tive action  Instructions,  and  Instructions' for  tbs  evaluation  and 
reoonUng  of  data.  (Author) 


AD-421  702 
OTS  price  $2.00 


Div.  9.  1 


Boeing  Co..  Seattie,  Wash. 

EXPERIMENTAL  INVESTIGATION  OF  HEAT  TRANSFER 

TO  COMPLEX  AERODYNAMIC  CONFIGURATIONS  AT 

HYPERSONIC  SPEEDS. 

by  George  C.  Lorenz.  Robert  J.  Sartell.  and  Salnsbury  L. 

Strack.  Sep  63,  78p 

Contract  AF33  657  10033.  ProJ.  1366.  Task  136607 

>\^D  TDR63  530,   N63  23132 

Unclassified  r^xtrt 

Descriptors:  CAerodynamlc  heating.  Model  teste), 
(•Aerospace  planes.  Wind  tunnel  models),  ('Wind  tunnel    . 
models.  Design),  Aerodynamic  configurations.  Heat  transfer, 
Test  methods,  Callbratton.  Airplane  models.  Canard 
configurations.  Ceramic  materials.  Plante,  Shock  waves. 
Boundary  layer,  An|^e  of  attack.  Hypersonic  flow. 

Test  with  a  heat  sensitive  paint  and  ceramic  models 
representative  of  an  Aerospaceplane  were  conducted.   The 
purpose  was  to  locate  regions  of  severe  heating  and  to  obtain 
an  aj^roximation  of  the  heat  flux  through  the  use  of  calibra- 
tion spheres.   The  con^ilex  configurations  produced  some 
interesting  and  unexpected  heating  pattems.   The  magnitudes 
of  the  heat  transfer  coefficlente  on  the  models  were  found  to 
be  measuratde  by  this  method  within  ±  15%.   It  is  concluded 
that  this  Is  an  excellent  technique  for  locating  and  measuring 
high  fluxes,  especially  «^ien  used  as  a  preliminary  to  con- 
venttonal  beat  transfer  and  pressure  testing  procedures. 
(AuUior) 


10.    FUELS  AND  COMBUSTK)N 


AD-284  238 
OTS  price  $1.60 


Div.   10 


Princeton  Univ..  N.  J. 

RESEARCH  OH  SOLID  PROPELLANT  COMBUSTION  INSTA- 
BILITY. 

Final  progress  rept,  1  May  61-30  Apr  62, 
by  R.  H.  Woodward  Waesche  and  Joseph  Wenograd. 
3  Aug  62,  lip   AER564 
Contract  AF49  638  1073,  ARPA  Order24  61 

Unclassified  report 

Descriptore:   (*Combufltion,  Stability),  ('Solid  rocket  pro- 
pellante.  Combustion),  Oscillation,  Acoustics,  Temperature, 
Pressure,  Velocity,  Entropy,  Test  methods.  Test  equipment. 
Suriace  properties.  Theory. 

The  accompllshmente  of  a  researoh  program  directed  at  the 
study  of  nonsteady  combustion  of  a  solid  propellant  with  appli- 
cation to  rocket  instability  are  described.   The  experimente 
chosen  are  ouUined.   Some  theoretical  resulte  of  fundamental 
Importance  are  summarized.   Ejqperlmente  made  to  this  date 
are  described.  (Autboi) 


AD-431  315 
OTS  price  $3.50 


Div.   10,27 


General  Electric  Co.,  Cincinnati,  Obio. 

EFFECT  OF  HYDROCARBON  FUELS  OH  THE  OPERATION 

OF  VAPOR  PHASE  FUEL  SYSTEMS. 

Rept.  for  Jun  62-Apr  63, 

by  G.  G.  Kutzko.    Mar  64.  207p 

Contract  AF33  616  8224.  Pro].  3048.  Task  304801 

ASD  TDR62  920P2 

Unclassified  rqmrt 

Descriptore:  ('Fuel  systems.  Heat  exchangere),  ('Jet 
engine  fuels.  Vaporization),  ('Fuels,  Hydrocarbons),  Alkanes, 
Kerosene,  Terpenes.  Naphthalenes,  Polycyclic  compounds. 
Combustion,  Enthalpy,  Heat  transfer.  Sprays.  Combustion 
producte.  Heat  sinks. 


S-3 


Ten  hydrocarbon  fuels  have  been  evaluated  in  a  vaporizing 
beat  exchanger  to  fuel  exit  temperatures  up  to  1300F  In  order 
to  deternilne  the  feasibility  of  vaporizing  fuels  prior  to  com- 
bustion as  a  means  of  achieving  increased  heat  absorbing  ca- 
pacity of  fuels  and  determining  the  relationship  between  fuel 
properties  and  performance  of  a  vaporizing  system.    The  heat 
sinks  obtained  by  use  of  these  fuels  rate  approximately  (In 
decreasing  heat  sink  order)  mixed  normal  paraffins,  a  special 
JP-6,  hydrindan,  Soltrol  170.  HTF-3S,  S02  treated  naphthenlc 
kerosene,  decalin,  pinane  and  clay  treated  furfural  extract  of 
light  cycle  gas  oil.    JP-4  (referee),  a  clay  treated  furfural 
extract  of  light  cycle  gas  oil  and  pinane  plugged  the  heat 
exchanger  apparatus  and  are  considered  unsatisfactory  for  use 
as  vaporizing  fuels.   The  highest  rates  of  heat  transfer  were 
found  to  be  grouped  in  decreasing  order  as  (JP-6,  Soltrol  170, 
decalin  and  mixed  normal  paraffins),  (HTF-35  S02  treated 
naphthenlc  kerosene),  hydrindan,  (pinane,  furfural  extract  of 
light  cycle  gas  oil),  and  JP-4.  (Author) 


12.   GUIDED  MISSILES 


AD-437  979 
OTS  Price  $2.25 


OiT.    10,4 


Aerojet-General  Corp.,  Azusa,  Calif. 

RESEARCH  ON  NEW  TECHNIQUES  FOR  ANALYSIS  OF 

CONTAMINANTS  IN  LIQUID  PROPELLANTS. 

Final  rept.,  5  Mar  62-Mar  64. 

by  R.  M.  Roberts  and  J.  R.  FinkeL.    Mar  64,  »8p 

AGC  2638 

Contract  AF33  657  7936,  Pro].  8169,  Task  ^16902 

APL   TDR64  3 

Unclassified  report 

Descriptors:   ('Liquid  rocket  propellants.  Contamination), 
Chromatographic  analysis.  Stability,  Corrosion  inhibition, 
Pentaboranes,  Hydrogen  peroxide.  Hydrazine.  Dimethyl 
hydrazine  (1-1),  Nitrogen  compounds.  Fluorides.  Amines, 
Ammonia.  Test  equipment.  Test  methods,  Impurities, 
Monitors,  Storage,  Tetroxides,  Launching  sites. 

This  program  was  a  several-phased  effort  aimed  at  improving 
the  state  of  ttie  art  of  propellant-contaminatlon  surveillance. 
Detectable  contaminants  in  12  different  storable  propellants 
were  characterized,  and  coherent  gas-chromatograph  metliods 
were  developed  for  their  analysis.    The  end  item,  an  automatic 
gas  chromatograph  for  launch-site  employment,  was  then 
designed  dnd  fabricated  to  incorporate  this  developed  metbod- 
ology.   (Author) 


PB  166  043  Div. 

OTS  price  $10.10 


12 


Lockheed  Missiles  and  Space  Co.,  Sunnyvale,  Calif. 
STRUCTURAL  SHELL  OPTIMIZATION  STUDIES.  VOLUME 
I:  SURVEY  OF  BUCKLING  DATA  FOR  MONOCOQUE 
CIRCULAR  CYLINDRICAL  SHELLS  SUBJECTED  TO  UNI- 
FORM EXTERNAL  PRESSURE. 
Final  rept. 

by  E.  V.  Plttner.  30  Jun  61,  122p.  LMSC  3  42  61  2 
Contract  NOrdl8780 

Unclasalfied  report 

Descriptors:  (•Structural  shells.  Buckling  (Mechanics), 
(•Buckling  (Mechanics),  Cylindrical  bodies),  (*Cylindrical 
bodies.  Structural  shells),  (*Guided  missile  components. 
Buckling  (Mechanics),  Mathematical  analysis.  Stresses, 
Structures,  Numerical  analysis.  Loading  (Mechanics), 
Compressive  properties,  Theory,  Experimental  data. 
Hydrostatic  pressure,  ^acecraft. 

A  broad  survey  is  made  of  the  available  theoretical  and 
experimental  investigations  of  buckling  of  tliin-walled 
monocoque  circular  cylindrical  shells  subjected  to  uniform 
external  pressure.    A  simple,  approximate  method  of 
analysis  for  the  buckling  of  such  a  stiell  is  offered  for  the 
puipoee  of  stress  analysis.   The  loading  with  hydrostatic 
external  pressure  is  considered  as  a  special  case  of  the 
Interaction  relation,  and  the  method  of  analysis  for  this  case 
is  based  on  an  approximate  interaction  relation  derived  from 
earlier  theory.    Available  test  data  are  presented  in  tabular 
form.    Diagrams  are  included  in  which  property  selected 
test  data  are  evaluated.   A  dlagramatic  comparison  of  the 
suggested  method  of  analysis  and  the  test  data  shows  a 
reasonably  close  agreement.  (Author) 


PB-166  060  Div.    10,4 

OTS  Price  $2.60 

Air  Foree  Flight  Test  Center,  Edwards  AFB,  Calif. 
INFRARED  ANALYSIS  OF  HYDROCARBON  CONTAMINANTS 
IN  LIQUID  OXYGEN,  GASEOUS  HELIUM  AND  NITROGEN, 
by  Warren  D.  Reynolds,  Wayne  S.  Solomon,  and  Wallace 
S.  Anderson.    Nov  58,  26p 
AFFTC    TN58  25,    AD    203  781 

Unclassified  report 

Descriptors:   (*Llquld  rocket  propellants.  Contamination), 
(♦Oxygen,  Liquefied  gases).  (•Helium,  Contamination), 
(•Nitrogen,  Contamination),  Impurities,  Hydrocarbons. 
Infrared  spectroscopy,  Rocket  propellants.  Storage. 

Liquid  oxygen,  gaseous  helium  and  nitrogen  used  In  liquid- 
propelled  ballistic  missiles  must  meet  both  Federal  specifi- 
cations before  acceptance  and  operational  specifications  before 
use.    Among  the  specifications  is  that  of  hydrocarbon  content. 
A  rapid  quantitative  method  was  required  to  monitor  tlie  hydro- 
carbon content  of  liquid  oxygen  from  the  local  oxygen  plant 
production  and  that  in  ttte  bulk  handling  and  storage  complex 
of  the  missile  systems,   sampling  procedure  and  equipment 
were  devised  to  collect  samples  from  pressurized  liquid  oxygen 
vessels  and  from  gaseous  helium  and  nitrogen  missile  systems. 
A  gas  manifold  was  constructed  to  facilitate  tl»e  transfer,  prepare 
standards  and  conduct  analysis  of  these  gases  by  infrared 
spectropiiotometry.    Standard  curves  were  prepared  to  correlate 
log  I/I  sub  o  with  concentration  using  the  base-line  technique.     _ 
Results  of  tm  analyses  are  included.    (Author) 


13.   INSTALLATIONS  AND 
CONSTRUCTION 


AD-419  631  DlT. 

OTS  price  $10.10 


13,  18,  20,  22 


S-4 


Air  Force  Weapons  Lab.,  Klrtland  AFB,  N.  Mex. 

PROJECT  1080  RESEARCH  SUMMARY. 

Aimmaiy  rept.,  Jul  51-Feb  64 

comp.  by  Douglas  H.  Merkle.  Aug  63.  rev.  Feb  64,  130p 

Proj.  1080 

RTD  TDR63  3023,  N63  22126 

Unclassified  report 

Descriptors:  (*Nuclear  explosion  damage,  BiUlographles), 
(•Structures,  Nuclear  explosion  damage).  Cratering. 
Deformation.  Shock  tubes.  Underwater  explosions.  Wind 
tunnels.  Air  force  research. 

The  report  contains  summaries  of  all  research  reporf 
dealing  with  nuclear  weapons  effects  on  hardened  structures. 
Section  I  contains  edited  abstracts  of  unnumbered  reports, 
technical  memoranda,  technical  notes,  technical  reports, 
and  technical  documentary  reports.    Section  n  lists  all  reports 
by  document  number  (unnumbered  reports  are  listed 
chronologically);  Section  m  lists  reports  by  subject  area;  and 
SecUon  IV  lists  reports  by  contractor.  (Author) 


PB-166  06S 
OTS  price  $9.60 


DtT.   U,  » 


miBOls  Univ.,  UrtMUu 
BEHAVIOR  AND  DESKSi  OF  DEEP  STRUCTURAL  MEM- 
BERS.  PART  a.   TESTS  OF  RBINFORCEO  COilCRETE  DEEP 
BEAMS  WITH  WEB  AND  COMPRESSION  REINfORCEMENT. 
by  J.  R.  WlBemlUar  and  W.  J.  AiwtlB.  Aug  60,  U9p 
Contraot  AFaO  601  468,  Prol.  1060 
AFSWC  TR69  1XP2  AD  M4  7S» 

UnolBMified  report 

DMOrtptors:  (*Seains  (Btzuotural),  Reiniorosil  oooorets), 
(•RfSinJorosd  ooMrete,  Bsams  (Struotursl)).  Staniotural  prop- 
aittes.  Tensile  properties.  CompressiTS  pioparttos,  Losd- 
li«  (MsohanlM).  Test  eqiilpinent.  Test  metiiods,  TesU, 
EaperlmeBtal  dsts,  Graphics,  Stiuotural  parts,  Design. 

TI|B  results  of  tests  of  seven  reinforced  conorMs  deep  beams 
with  tensile  and  treb  relnforcemeat  and  two  befkis  with  ttasUs 
and  compressive  reinforcement  are  described  la  this  rtforX. 
Several  patterns  of  web  relaforoement  were  used.  The  beams 
with  web  rslnforoemcBt  had  a  ^Mn-depth  ratio  of  about  3.0 
and  the  beams  with  compressive  reinforcement  had  a  span- 
depth  ratio  of  2.32.  All  beams  were  tested  under  uniform. 
sloirtjr-appUed  loadtng.  The  general  behavlo;  9f  the  test 
■p»«»it^F»ti«  u  described  and  eaqdanatlons  of  the  observed 
phenomena  are  given.  (Author) 


PB-166  064  Dlv. 

OTS  prioe  $10.60 


13,9 


nilnols  Univ.,  Urbana. 

BEHAVIOR  AND  DESIGN  OF  DEEP  STRUCTURAL  MEM- 
BERS.   PART  3.    TESTS  OF  REINFORCED  COMCRETE  DEEP 
BEAMS. 

bjr  H.  A.  E.  dePalva  and  W.  J.  AnstlB.  Mar  60. 137p 
Contraot  AFa9  601  468,  Proj.  1080  , 

ATSWC  TRS9  72P3  AD  240  863  ! 

Unclassified  report 

Descriptors:  (*Beams  (Stiuotural,  Relnforceil  concrete), 
(•Reinforced  concrete.  Beams  (Structural)),  Structural  prai>- 
ertles.  Mechanical  properties.  Loading  (Mechsnlcs),  Stresses, 
Strain  (Meohanlos),  Deflection.  Failure  (Mechanics), 
Test  equipment.  Test  methods,  TesU,  Experimental  data, 
Graphics,  Stiuotural  parts,  DcMSlgn. 

Tests  of  eleven  reinforced  concrete  deep  beaiM  nbjected  to 
slovdy  ^ipUed,  uniform  loading  are  described, in  this  report. 
Studies  of  the  strength  and  behavior  of  simply  sivported,  reln- 
foroed  concrete  deep  beams  are  mede,  and  precedures  for  the 
prediction  of  the  static  load-deflection  behavlar  of  such  mem- 
bers 19  to  flexural  failure  are  presented.  (Author) 


PB-166  065 
OTS  price  $9.60 


Dlv.    13,9 


Illinois  Univ.,  Urbana. 

BEHAVIOR  AND  DESIGN  OR  DEEP  STRUCTURAL  MEM- 
BERS.   PART  4.    DYNAMK  TESTS  OF  REINPORCED  CON- 
CRETE DEEP  BEAMS, 
by  R.  E.  Untraner.  Majr  60,  11^ 
Contract  AF29  601  468,  Proj.  1080 
AFSWC  TRS9  7aP4  AD  247  468 

Unolisslfled  report 

Descriptors:  (*Beams  (Structural),  RelnforcM  concrete). 
(•Reinforced  concrete,  Beama  (Stiuctural),  Mechanical  prop- 
erties. Reinforcing  materials.  Stresses,  Strain  (Mechanics). 
Doflectloo,  Test  methyls.  Dynamics,  Statica.  Test  squlpment. 
Tests,  Experimental  data,  Graphics,  Structural  parts.  Design, 
Loading  (Mechanics). 

Tests  of  simply  s>%iported  reinforced  oonoiet^  dsep  beams 
subjected  to  rapidly  applied  loads  are  deacribM  In  this  report. 
Five  beama  were  tested  under  a  trlangular-sfas|Md  pulse  uid 
three  beama  were  tested  under  a  flat-top  pulse  of  'infinite 
duration'.   Five  beams  were  tested  statlcally  to  serve  as 


control  beams  for  the  beams  tested  dynamically.  Studies  of 
tite  rtiatlonshlps  of  the  sum  of  the  measured  reactions  to 
deflections,  steel  strains  and  concrete  strains  are  made.  Data 
concerning  the  effect  of  strain  rate  on  the  behavior  are 
presented.  (Author) 


PB-166  056  Dlv.   13.9 

OTS  price  $13.00 

Illinois  Univ.,  UrbsBa,r 

BEHAVIOR  AND  DBSKW  OP  DEEP  STRUCTURAL  MEM- 
BERS.   PART  5.    RESISTANCE  AND  BEHAVIOR  OF  REIN- 
FORCED CONCRETE  BEAMS  OF  NORMAL  PROPORTIONS 
UNDER  RAPID  LOADING, 
by  A.  Feldman.   Mar  60,  184p 
Cootraot  AF29  601  468,  Proj.  1080 
AFSWC  TR69  72P5  AD  240  854 

UndasBlfled  report 

Descii^n:  (*Beam8  (Stiuotural).  Reinforced  concrete), 
(•Reinforced  coocrete.  Beams  (Stiuotural)),  Mechanical  prop- 
erties. Failure  (Mechanics).  Stresses.  Strain  (Mechanics), 
Deflection,  Test  methods.  Loading  (Mechanics).  Dynamics, 
Statics,  Test  equipment.  Tests.  Experimental  data,  Graphics, 
Structural  parts.  Design, 

The  Immediate  objective  of  ttie  woik  at  hand  was  the  deter- 
miwMnw  of  the  reslstanoo  and  behavior  of  simide-q>an  rein- 
forced concrete  beams  subjected  to  Impulsive  loading.   To 
•ooompUsh  this  objective,  tests  of  beams  have  been  made  and 
the  resulting  data  analyzed.   It  was  also  the  purpose  of  this 
work  to  check  the  praotloahillty  of  an  existing  method  of  com- 
potli^  the  resistance  of  dynamically  loaded  reinforced  concrete 
beams.   To  this  end.  comparisons  have  been  made  between  the 
test  results  and  the  predloticns  of  tiie  method  of  analysis. 
(Author) 


PB-166  057 
OTS  prioe  $9.10 


Dlv.    13.9 


nilncls  Univ.,  UrtMna. 

BEHAVIOR  AND  DESIGN  OF  DEEP  STRUCTURAL 
MEMBERS.  PART  6.  THE  YIELD  STRENGTH  OF  INTER- 
MEDIATE GRADE  REINFORCINO  BARS  UNDER  RAPID 
LOADING. 

by  W.  A.  Keenan  and  A.  Feldman.  Mar  60,  lOTp 
Contract  AF29  601  468,  Proj.  1080 
AFSWC  TR69  7aP6,  AD  240  855 

Uixslasslfled  report 

Descrlpton:  (•Beams.  Structural.  Steel),  (•Steel, 
Reinforcing  materials).  Mechanical  properties.  Deformation, 
Stresses,  Strain  (Mechanics),  Test  methods.  Loading 
(Mechanics),  Dynamics,  Statics.  Test  equipment.  Tests. 
Experimental  data,  Graphics.  Structural  parts.  Design. 

The  object  Of  this  investigation  was  to  determine  the 
Influence  of  rapid  loading  on  the  yield  strength  of  deformed 
reinforolng  bars  of  intermediate  grade  steel.   Thirty-four 
specimens  consisting  of  2-fbot  coiqMns  cut  from  No.  6,  No.  7, 
and  No.  9  bars  were  tested  at  room  temperature  under 
uniaxial  tension.   The  static  yield  strengths  ranged  between 
40,500  psi  and  48.900  psi.    The  dynamic  yield  strength  varied 
from  102  to  149  percent  of  tlie  static  yield  strength  and  was 
related  to  the  strain  rate  during  yielding.   Load  and  strain 
data  for  each  bar  tested  Is  presented  in  graphical  and  tabular 
form.  (Author) 


PB-181  694 
OTS  price  $2.75 


Dlv.    IS.  4.  7.  $9 


S-5 


Bums  and  Roe.  Inc.,  New  Yoilc. 

PARAMETRIC  COST  STUDIES  PERTAINING  TO  DUAL-PUR- 
POSE POWER  AND  WATER  DESALINATION  PLANTS. 
Research  and  development  progress  i-ept.. 
by  L.  Stone.  F.  J.  Pattl.  M.  E.  Knebel,  W.  G.  Gerber,  and 
M.  Zlzxa.    1964.  145p 
Contract  14  01  0001  345 
O6WPR109 

Unclassified  report 


DMCiiptors:  (*Sea  water,  Oesallnatloa),  (*De*alliiatloa, 
Costs).  (*Electric  power  production.  Nuclear  power  plants), 
(•Nuclear  power  plants.  Feasibility  studies).  Water  s«vpUes. 
Er^mrators,  Power  reactors.  Reactor  fBaslUlltjr  studies, 
pptlmizatlon,  Turtdnes,  Fuels,  Steam  power  plants.  Design, 
Performance  (Engineering),  Slmiilatlnn. 

Water  and  power  production  costs  were  determined,  tor 
multistage  flash  saline  water  conversion  plants  with  from 
7,000.000  to  50,000,000  gaU/day  capacity,  in  conjunction  with 
electric  power  generators  driven  by  steam  from  nuclear  reac- 
tors of  40-,  70-,  120-,  and  500-  megawatt  thermal  power  levels. 
Determination  was  also  made  of  tfae  mtnlnwim  oost  of  produc- 
tioa  of  potable  water  from  sea  water  in  a  similar  oonversion 
plant,  without  by-product  power  produotloa,  using  a  40-IIWt 
nuclear  reactor  and.  alternattTrty,  a  tossU  fttel  energy  source. 


Tbe  I'lwH.MnM  imposed  by  syueiglstlc  or  loleraotlon  phe- 
nomena on  the  validity  of  linear  superposition  and  smnmattnn 
approaches  are  discussed.   In  particular,  slnf^e-rarlable 
data  are  shown  to  be  generally  inadequate  tor  prwrtlntlng 
mechanical  properties  under  oomfatned  loads  and  environments. 
The  immensity  of  » testing  program  required  to  Investigate 
all  Important  comWnatlons  of  load  and  environment  is  illus- 
trated and  the  significant  reduotlons  possible  If  synergisms 
are  known  is  demonstrated,  Tbe  operative  mloromechanlsms 
and  ajmerglsma  under  combined  static  and  fatigue  loading 
are  discussed,  with  particular  reference  to  mlorostruotural 
changes  of  mechanical  and  chemical  origin.   Analytical 
mwthnrts  lor  predioting  creep  and  rupture  under  variable 
stress  from  static  creep  data  are  leflewed  and  compered 
with  experimental  results.  (Auttaoi) 


AD-4M  109 
OTSprloeiaUS 


Olv.   14.8,26 


PB-181  697  Dtv.  IS 

OTS  price  $1.00 

Battalle  Manorial  bist..  Columbus.  Ohio. 

DESIOI  OF  A  BASIN-TTPE  SOLAR  STILL. 

Research  and  development  rept. 

by  J.  W.  Bloemer.  J.R.  Irwin,  and  J.  A.  EibUng.  Jun  64, 

33p 

Contracts  14  01  001  100  and  14  01  0001  284 

osw  PRiia 

Undasslfled  report 

Descriptore:  (•Sea  water.  Desalination),  (*Desallnation, 
Distmii^  plants),  (*Di8tilllng  plants.  Design),  Water 
supplies,  Production.  Solar  radiation.  Energy  converalon. 
Construction,  Operation,  Maintenance. 

This  report  describes  the  d^ign,  construction,  operation, 
and  maintenance  of  a  particular  solar  still  that  has  been 
shown  to  be  practical  for  converting  saline  water  to  fresh 
water  at  low  cost  in  localities  where  there  Is  a  reasonable 
■mnimt  of  Sunshine.  A  series  of  photographs  is  Included 
which  illustrate  tbe  steps  in  constructing  a  still.  (Author) 


PB-181  700  DIv.   13,  23,  31 

OTS  price  $0.75 

OfBce  of  Technical  Service,  Dept.  of  Commerce, 
Washington.  D.  C. 

BUREAU  OF  SHIPS  SHOP  PRACTKE  SUGGESTIONS. 
May  64,  32p 

Unclassified  report 

Descriptors;  (*Machine  shop  practice.  Shipyards). 
(•Naval  shore  establishments.  Shipyards).  Maintenance. 
Maintenance  equipment.  Maintenance  personnel.  Machine 
tools.  Industrial  equipment.  Reviews. 


14.    MATERIALS  (NON-METALUC) 


AD-42SS51 
OTS  price  $5.60 


Dlv.    14.  IS 


Minnesota  Univ..  Minneapolis. 

CREEP-FATIGUE  INTERACTDJO  UNDER  CYCLIC 

LOADING  CONDITIONS. 

Rept.  for  Jan-Apr  63 

by  B.  J.  Lazan.  May  63.  53p 

Contract  AF33  657  7453,  ProJ.  7351,  Task  735106 

ASD  TDR63  644.  N64  14468 

Unclassified  report 

Descriptors:  (*Materials,  Mechanical  properties). 
Load  distribution.  Loading  (Mechanics),  Stresses,  Creep, 
Rupture,  Fatigue  (Mechanics),  Mlcrostructure,  Envlron- 
mratal  tests. 


Natlooal  Cash  Reftaler  Co.,  Dsjrtoa.  Ohio. 
RESEARCH  AND  mVESnOATIOM  OP  CATHOCWLUMINES- 
CEMT  PHOSPHOR  FILMS  PREPARED  BY  SOLUTION  SPRAY- 
ING. 

Summary  rept.,  1  JUn  62-31  Aug  63, 
by  M.  S.  HaU.  J.  W.  Olllland,  Jr.,  and  E.  RelnmuUer. 
Mar  64,  sap 

Contract  AF33  6S7  898S.  Pro].  41M.  Task  416606 
AL  TDR64  15  N64  19102 

unclassified  report 

Descrititon:  (•Phosptaoresoent  materials.  Films),  (•Cath- 
ode ray^  tiibe  screens.  Coatings),  Sprays,  Zinc  compounds. 
Cadmium,  compounds,  Tungstates,  Sulfides.  SUloates,  Samar- 
ium, Cerium,  Silver,  Manganese,  Impurities,  X-ray  dlttrao- 
tlon  analysis,  Brlgbbiess,  Tiiimlnesowine,  Emlssivlty,  Crys- 
tal stiuotura.  Ultraviolet  radiation.  Electron  bombardment. 

Tbe  objective  of  tbe  project  was  to  determine  the  capabilities 
and  necessary  compromises  In  preparing  cathodolumlneaoent 
films  by  a  chemical  solution  spray  process.  This  spray  proc- 
ess is  capable  of  forming  catbodoluminesoent  films  in  situ  on 
substrates  i^ch  can  withstand  a  spray  temperature  of  300C 
and  a  heat  treatment  temperature  of  600C.  Desired  dopants 
may  be  Inoorporaled  by  adding  them  to  tbe  tprtj  solution.  Tbs 
catbodoluminesoent  fUm  compositions  investigated  were: 
CdW04.  CdW04fin,  CdW04K;e,  ZnW04.  Zn2SI04:Mn,  CdS:Ag, 
ZnStAg,  and  ZaCdSu^g.  Properties  of  tiiese  films  were  evalu- 
ated by  x-ray  diffraction  analysis,  by  photo-  and  oathodoluml- 
nescent  brightness  and  spectral  emission,  and  by  ttaennolumi- 
nescent  ^ow-ourve  studies.  (Author) 


AD'4S6  873 
OTS  Price  $2.25 


DlT.    14 
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Narmco  Industries.  Inc..  San  Diego,  Calif. 

DETERMINATION  OF  THE  PERFORMANCE  OF  PLASTK 

LAMINATES  AT  CRYOGENIC  TEMPERATURES. 

Kept,  for  15  Nov  62-15  Feb  64, 

by  Don  W.  Chamberlain,  B.  R.  Lloyd,  and  R.  L.  Tennent. 

Mar64.  96p 

Contract  AF33  616  8289.  ProJ.  7381.  Task  73810S 

ASD   TDR62  794P2 

Undasslfled  report 

Descriptore:   (•Laminated  plastics.  Low-temperature 
researoh),  (•Cryogenics,  Laminated  plastics),  Epoxy 
plastics.  Polyester  plastics.  Silicone  plastics,  Halocarbca 
plastics.  Isocyanate  plastics.  Reinforelng  materials. 
Glass  textiles.  Stainless  steel.  Tensile  properties. 
Compressive  properties.  Elasticity,  Fatigiie  (Mechanics), 
Performance  (Engineering). 

The  program  is  a  continuation  of  an  effort  to  determine  the 
mechanical  properties  of  various  plastic  laminaip  materials 
at  cryogenic  temperatures.   Tbe  program  was  extended  to 
Include  additional  rasin  systems,  some  of  which  have  been 
developed  specifically  for  cryogenic  applications.   Also 


Investigated  were  additional  reinforcement  materials,  including 
stainless  steel,  nylon,  and  Fortlsan,  Mechanical  properties 
data  Included  tensile,  compressive  and  flexural  strength,  and 
modulus  of  elasticity,  as  well  as  bearing  strength  and  tensile 
fatigue  values.   Test  temperatures  used  were  room  temper- 
ature, -UOF,  -320F,  and  -423F.    Results  of  this  program 
show  several  glass  reinforced  plastic  laminate  materials  to 
be  most  promising  as  structural  materials  for  use  in  cryogenic 
environments.   (Author) 


22.  ORDNANCE 


AD-433  567  Dlv.   22,  2,  30 

OTS  price  $1.76 

Naval  Ordnance  Lab..  White  Oak.  Md. 

HASP.  INSTRUMENTED,  RELEASE  TO  PROTOTYPE  PRO- 
DUCTION FOR  EVALUATION  OF  THE  HEADS.  1.626-INCH, 
ROCKET.  MK  1  MOD  O  AND  MK  2  MOD  O. 
by  M.  J.  Parker.    13  Jan  64,  69p 
NOL  TR63  ari 

Bed  report 


EAD3. 1.626- 
UtaoliMUIc 


Descriptore:  (•Sounding  rockets.  Instrumentation).  Rocket 
heads.  Rocket  moton.  Rocket-assisted  projMtiles,  Meteor- 
ological Instruments,  Launching,  RadlosoodsB,  Measurement, 
Atmospheric  temperature,  Wind,  Speciflcatidas,  Production, 
Tests.  Periormance  (Engineering). 

This  report  contains,  with  the  exception  of  drawings  and 
specifications,  tbe  supporting  technical  documentation  which 
substantiated  tlie  release  to  prototype  production  of  the  instru- 
mented High  AlUtude  Sounding  ProJeotUe  (HASP)  for  determin- 
ing atmospheric  temperature  and  wind  velocity  up  to  150,000- 
foot  altitude.   The  Mk  32  Mod  O  rocket  motor  was  the  propul- 
ston  unit.    Launching  was  from  the  5  in  /38  g«m  or  the  hOKl 
tube  launcher.  (Author) 


25.   PHYSICS 

AD-430  915  Dlv.    25,  16 

OTS  Price  $3.00 

Naval  Ordnance  Lab.,  White  Oak.  Md. 
MATHEMATICAL  RELATIONS  AND  NUMERICAL  TABLES 
FOR  THE  GEOMETRICAL  ASPECTS  OF  DIFf ySION  PROPA- 
GATION IN  ENCLOSED  CHAMBERS, 
by  H.  Gerber.   18  Dec  63,  19Sp 
NOL  TR63  139 

Undlassifled  report 


II 


Descriptore:   (*Correlation  techniques.  Thermodynamics). 
(•Diffusion,  Propagation).  Pressure  vessels,  Gases,  Temper- 
ature, Heat  transfer.  Dynamics,  Low  frequeiiey.  Volume, 
Pressure,  Equations.  Numerical  analysis.  D^.  Tables. 

This  report  presents  relations  for  determining  the  time- 
varying,  average  temperature  which  results  from  the  diffusion 
of  heat  to  the  walls  of  a  gas-filled  enclosure.   At  infrasonlc 
frequencies,  the  average  temperature  is  the  basic  quantity  that 
determines  the  relationship  between  dynamic  iroltmie  and 
pressure  changes.   Sinusoidal  and  step  changes  are  emphasized, 
and  extensive,  five-figure,  tabulated  data  are  given  for  tbe 
sphere,  the  infinite  narrow  box,  and  a  wide  raqge  of  finite 
c^indera.   (Author) 


AD-431  568  Dlv. 

OTS  Price  $5.00 


28 


Naval  Ordinance  Lab..  White  Oak.  Md.  ' 

TRANSIENT  AND  SINUSOIDAL  THERMAL  DIFFUSION. 
CONVECTION,  AND  RELATED  INFRASONIC  PRESSURE 
CHANGES  IN  ENCLOSED  FLUIDS, 
by  H,  Gerber.    1  Oct  63,  376p 
NOL   TR62  94   N64    18360 

UBJilasnlflrtl  report 


Descriptore:   (•Thermodynamics,  Diffusion),  (•Diffusion. 
Thermodynamics),  (»Thermal  diffusion.  Fluids),  Pressure 
vessels.  Pressure,  Oscillation,  Convection,  Transients, 
Heat  transfer.  Gases,  Low  frequency.  Acoustics,  Temperature. 
Correlation  techniques.  Equations.  Numerical  analysis. 
Instrumentation. 

This  report  presents  analytical  methods  for  calculating  the 
precise  magnitude  of  small  pressure  changes  at  Infrasonlc 
frequenci^o  la  enclosed  fluids.  Calculated  results  are  tabulated 
and  supplemented  by  experimental  data.   The  information  which 
Is  presented  can  be  used  for  the  rapid  design  of  infrasonlc 
instrumentation  by  mathematical  methods.   (Author) 


AD-436  350 
OTS  price  $0.76 


Dlv.   26.  17 


Air  Force  Materials  Lab..  Researoh  and  Technology  Dlv.. 

Wright-Patterson  AFB,  Ohio. 

CONDENSATION  HEAT  TRANSFER.  PART  HI:  THEORY  OF 

LIQUID  METAL  CONDENSATION. 

Rept.  for  Apr-Nov  63 

by  Jon  Lee.  Mar  64,  26p  ProJ.  7340.  Task  734008 

ASD  TDR62  1048,  P3 

Undasslfled  report 

Desorlpton:  (•Liquid  metals.  Condensation).  (*Heat 
transfer,  Uqiiid  metals).  Modd  theory.  Kinetic  theory. 
Transport  properties,  Reynold's  number.  Turbulent 
boundary  layer.  Laminar  boundary  layer.  Gas  flow.  Vapors^ 

Turbulent  film  condensation  for  liquid  metals  was  in- 
vestigated using  both  Nusselt's  modd  and  the  two-phase 
modd.  The  effect  of  turbulent  transport  was  expressed  by 
tbe  eddy  kinematic  viscosities  of  Deisder  and  von  Karman. 
The  predictions  of  the  average  heat  transfer  coefficient  are 
higher  than  the  liquid  metal  data  of  Mlsra  and  Bonllla. 
However,  under  the  premise  that  there  is  an  upward  vapor 
flow,  we  show  qualitatively  that  an  upward  vapor  flow  can 
grei^y  reduce  the  heat  transfer  coefficient.   The  observed 
scatter  of  data  may  be  attributable  to  the  variations  of  vapor 
velocity. 


27.   PROPULSION  SYSTEMS 


AD-425  396 
OTS  price  $2.75 


Dlv.    27,  12 


Lear  Sieg^er,  Inc.,  Grand  Rapids,  Mich. 
PROPULSION  SYSTEM  MEASUREMENT  AND  CONTROL- 
DISPLAY  INVESTIGATION  FOR  THE  WHOLE  PANEL 
CONCEPT.  VOLUME  I.  PARAMETRICS  AND  DISPLAY 
INVESTIGATIONS. 
Nov  63,  148p  LSI  GR- 1435-1 

Contract  AF33  657  8739,  ProJ.  6190,  Task  619005 
RTD  TDR63-4040  vl 

Unclassified  report 

Report  on  Analyticd  Investigation  of  Data  Requirements 
for  Monitoring  and  Control  of  Rocket  Engine  Systems  and 
Integration  of  the  Requirements  into  tbe  Control  Display 
Concept. 

Descriptore:  (*Rocket  propulsion.  Control  panels), 
(•Display  systems.  Rocket  motors  (liquid  propellant)), 
(•Monitors,  Roclcet  motors  (liquid  propellant).  Liquid 
rocket  propellants.  Booster  motore.  Attitude  control 
systems.  Manned  spacecraft.  Measuring  devices 
(Electrical  and  Electronic),  Transducers,  Communication 
equipment.  Communication  systems.  Adaptive  control 
systems,  Rendez^us  trajectories.  Vernier  rocket  moton. 
Malfunctions,  Launch  vehicles  (aerospace).  Performance 
(engineering).  Telemeter  systems.  Second  stage  motore, 
^ace  flight.  Orbital  trajectories. 


S-7 


An  analysis  of  liquid  rocket  propulsion  systems  was 
undertaken  to  determine  the  essential  parameters  related 
to  this  subsystem  which  must  be  sensed,  displayed,  re- 
corded, or  telemetered  for  adequate  display  and  control 
during  advanced  aerospacecraft  earth-orbital  missions. 
A  system  capable  of  orbiting  an  integrated  four-man  crew 
station  was  selected  for  analysis.    Investigation  included 
engine  performance  monitoring,  malfunction  detection,  and 
compensational  control  during  missions  involving  advanced 
orbital  plane-change  maneuvers,  rendezvous,  and  docking  with 
other  spacecraft.    Based  on  this  analysis,  determinations 
were  made  of  the  probability  and  consequences  of  individual 
malfunction  occurrences.    Parameters  were  specified  for 
recordings  telemetering,  and  display,  and  a  control-display 
panel  and  console  were  designed  to  fulfill  the  resulting 
control-display  requirements.  (Author) 


28.    PSYCHOLOGY  AND  HUMAN 
ENGINEERING 


PB-166  040  Div. 

OTS  Price  $4.60 


28 


Himian  Resouroes  Researoh  Inst.,  Maxwell  AFB,  Ala. 

THE  PREDICTION  AND  PERFORMANCE  AT  ADVANCED 

STAGES  OF  TRAINING  ON  A  COMPLEX  PSYCHOMOTOR 

TASK. 

Research  bulletin, 

by  Jack  A.  Adams.    Dec  S3,  47p 

Proj.  509  020  0003, 

HRRI    RB53  49,    AD   22  724 

Unclassified  report 

Descriptors:    (•Psychomotor  tests.  Performance  (Human), 
(♦Performance  (Human),  Psychomotor  tests),  •Psycho- 
metrics,  Performance  tests.  Human  engineering.  Learning, 
Measurement,  Tests,  Training,  Air  foree  personnel. 
Reliability.  MlUUry  training. 

A  study  was  conducted  to  determine  classes  of  measures  that 
best  predicted  performance  at  advanced  stages  of  training  on 
a  complex  psychomotor  criterion  task,  the  complex  coordi- 
nation test  CM701E.   The  independent  variables  included 
printed  test  scores,  scores  from  briefly  administered  simple 
psychomotor  tests,  and  performance  measures  obtained  during 
early  and  late  stages  in  training  on  complex  psychomotor  tests. 
Measures  from  the  final  stages  of  complex  psychomotor  training 
were  better  predictors  of  flnal  performance  than  were  measures 
of  the  initial  perfromance  on  the  criterion  task.    (DDC  abstract) 


30.   RESEARCH  AND  RESEARCH 
EQUIPMENT 


AD- 289  862 
OTS  Price  $4.60 


Div.   30 


Stanford  Research  Inst.,  Menlo  Park,  Calif. 

GRAPHICAL  DATA  PROCESSING  RESEARCH  STUDY  AND 

EXPERIMENTAL  INVESTIGATION. 

Quarterty  progress  rept.  no.  9,  1  Jun-31  Aug  62, 

by  A.  E.  Brain,  J.  W.  Machanik,  and  G.  E.  Forsen. 

Sep  62.  45p 

Contract  DA36  0398c78343,  Proj.  DA3A99  22  001  02, 

Proj.  SRI3192 

Unclassified  report 

Descriptors:    (*Data  processing  systems,  Graphics), 
•Pattern  recognition.  Simulation,  Data  storage  systems. 
Training  devices.  Training  machines.  Computer  logic. 
Sampling,  Digital  computers.  Electron  optics.  Integrators 
(Computers),  Measurement,  Input-output  devices, 
PhotoconducUvity,  Gate  (Circuits),  Programming  (Computers), 
Performance  (Engineering),  Ferrites,  Design. 


Three  important  practical  problems  of  learning  machines 
are  discussed:    (1)   Computer  simulation  of  the  proposed  large 
scale  machines,  and  the  numerical  data  from  which  competitive 
designs  may  be  evaluated;  (2)    The  design  of  masks  for  sampling 
the  retina.    Three  widely  different  approaches  are  treated,  one 
of  which  could  provide  invariance  with  respect  to  translation 
and  size  variation;  and  (3)    The  fabrication  of  an  m  x  n  array 
■of  weights  and  gates,  and  the  logic  underlying  the  increment- 
decrement  mechanism  essential  for  its  practical  application. 
(Author) 


AD-407  161 
OTS  price  $3.60 


Div.   30,  6 


Electronic  Systems  Lab.,  Mass.  Inst,  of  Tech.,  Cambridge. 

HIGH-PRECISION  PRESSURE  SENSOR. 

Quarterly  progress  rept.  no.  10,  8  Feb-7  May  63. 

by  Denis  Cogswell.  William  H.  Crabtree,  Gerald  Gottlieb. 

Edward  J.  McKay.  Jr.,  and  Gerald  E.  PoUon.    May  63,  36p 

ESL  QR174,  DSR8684 

Contract  NOw61  0400 

Uaclasslfled  report 

Descriptors:  ('Pressure  gages,  Sound  transmission), 
(♦Sound  transmission.  Pressure  gages),  (•Pressure,  Measure- 
ment), Hydrostatic  pressure.  Velocity,  Sound  signals.  Liquids, 
Temperature,  Transducers,  Acoustic  properties.  Trigger  cir- 
cuits. Tunnel  diodes.  Stability,  Waveguides,  Pulse  amplifiers. 
Transistors,  Transistor  amplifiers,  Ciroults,  Dectectors, 
Models  (Simulation),  Instrumentation. 

Research  was  continued  toward  development  of  a  sero  to 
2500  psi  pressure  sensor  having  an  overall  precision  of  1/4  psl. 
Primary  effort  was  devoted  to  research  on  a  laboratory  model 
of  equipment  having  the  specified  precision  and  based  on  sens- 
ing pressure  through  the  velocity  of  sound  in  water.   Current 
configurations  of  the  Iatx>ratory  model  sound  path  and  elec- 
tronics are  described.    Stability  run  results  Indicating  less  than 
0.1  psi  peak  to  peak  variation  in  output  readings  over  a  five- 
hour  period  at  atmospheric  pressure  are  presented  and  In- 
terpreted as  demonstrating  the  feasibility  of  high  preciston 
pressure  sensing  through  velocity  of  sound  techniques.    Diffi- 
culties in  obtaining  consistent  high  quality  results  are  described. 
Results  of  a  study  of  the  effect  of  operating  point  and  trigger 
voltage  on  trigger  delay  of  an  avalanche  transistor  are  pre- 
sented.  A  method  for  improving  the  precision  of  determining 
the  arrival  time  of  slowly  rising  and  decaying  rf  pulses  is 
described  and  schematics  shown.   Test  results  on  the  circtilt 
are  not  yet  available.  (Author) 


AD-424  284 
OTS  Price  $3.60 


Div.   30 
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Bolt,  Beranek  and  Newman,  Inc.,  Cambridge,  Mass. 
THE  SYSTEM  SYSTEM  AND  BRIDGES  OVER  THE  GULF 
BETWEEN  MAN-MACHINE-SYSTEM  RESEARCH  AND  MAN- 
MACHINE-SYSTEM  DEVELOPMENT, 
by  J.  C.  R.  Llcklider.    Jan  62,  33p 
Contract  AF49  638  355 
AFOSR    1673,    AFOSR   1127 

Unclassified  report 

Descriptors:    (♦Computers,  Systems  engineering). 
Computer  storage  devices.  Digital  computers.  Data 
processing  systems.  Simulation,  Programming  (Computers), 
Information  retrieval,  Communication  theory.   Communication 
systems.  Decision  making,  Computer  personnel.    Numerical 
analysis.  Design.  Performance  (Engineering),  Operatiooa 
research. 

The  need  for  greater  coherence  in  the  man-machine  and 
ottier  high-order  Interactions  of  our  major  systems  is 
described,  and  an  approach  to  achievement  of  that  coherence  is 
proposed.    The  approach  involves  a  computer-centered  meta- 
system  (the  system  system)  designed  to  facilitate  communication, 
coordination,  and  problem-solving.    The  needs  for.  and  roles 
of,  such  a  meta-system  in  various  phases  of  system  design, 
development,  production,  and  operation  are  discussed.  (Author) 


AD-426  307 
OTS  Price  $8.60 


DlT.   30 


BatteUe  Memorial  Inst.,  Columbus,  Ohio. 

PROGRAMMING  LANGUAGE  FOR  AUTOMATW  CHECKOUT 

EQUIPMENT.  VOLUME  L  ADAPTED  PLACSTFOR  THE  RCA 

DEE. 

Rept.  for  1  Jan-31  Dec  63, 

by  Burton  H.  Went.   Oct  63,  9Sp 

Contract  AF33  657  9157,  Proj.  8119,  Task  81^^^ 

RTD  TDR63  4171  V.  1 

OiUsBSlfled  report 

Descriptors:   (♦Programming  languages,  Cbockout  equip- 
ment), (♦Checkout  equipment.  Programming  languages). 
(♦Compilers,  Control  sequences),  Programming  (Computers), 
Computer  logic.  Digital  computers,  Algebrafi>,  Punched  tape. 
Punched  cards. 


if 


This  report  describes  PLACE,  a  language  for  the  program- 
ming of  automatic  checkout  equipment,  and  tells  how  it  can  be 
used  to  write  programs  for  ttie  RCA  DEE,  an  automatic  check- 
out machine  controlled  by  a  digital  computer.   The  language 
Is  such  that  any  program  can  be  written  for  the  DEE  without 
resorting  to  the  use  of  actual  machine  language.   The  stimulus 
and  measurement  equipment  of  the  DEE  can  be  programmed  at 
the  machine  language  level  through  the  use  of  special  statements 
involving  mnemonic  symbols  and  numeric  values.   The 
controlling  computer  can  be  programmed  by  the  use  of  algebraic 
language  statements,  similar  to  those  found  in  FORTRAN  and 
ALGOL,  or  at  the  machine  language  level  by  using  special 
statemente  availatile  for  that  purpose.    In  addition  to  the  check- 
out-machine-controUong  language,  the  programmer  is  provided 
with  language  to  control  the  compiler.   With  this  language  he 
can  define  new  statements  wliich  may  be  in  a  PLACE  determined 
format,  or  as  English  language-like  as  he  wishes  to  make  them. 
The  compiler-control  language  has  facilities  tor  writing  arith- 
metic and  Boolean  expressions;  logic  decision  tables;  and 
compile-tlme  subroutines,  called  forms,  whlp|i  nuy  be  called 
recursively.   (Author) 


AD-426  308 
OTS  price  $8.10 


Div.   30 


Battelle  Memorial  Inst.,  Columbus,  Ohto. 

PROGRAMMING  LANGUAGE  FOR  AUTOMATIC  CHECKOUT 

EQUIPMENT.    VOLUME  D:    ADAPTED  PLAjQE  FOR  THE 

BENDDC  AN/GJQ-9.  ,  , 

Rept.  for  1  Jan-31  Dec  63 

by  Burton  H.  Went.   Oct  63,  82p  11 

Contract  AF33  657  9157,  Proj,  8119,  Task  8^9M 

RTD  TDR63  417 1V2 

sified  report 


uiilssst 


Descriptors:  (•Programming  languages,  CIMckout  equip- 
ment), (♦Checkout  equipment.  Programming  languages), 
(♦Compilers,  Control  sequences).  Programming  (Computers), 
Computer  logic.  Digital  computers.  Algebrgs,  Punched  tape. 
Punched  cards. 


This  report  describes  PLACE,  a  language  for  the  program- 
ming of  automatic  checkout  equipment,  and  tells  how  it  can  be 
used  to  write  programs  for  the  Bendix  AN/GJQ-9.  an  auto- 
matic checkout  machine  controlled  by  a  punched  tape.   The  lan- 
guage is  such  that  any  program  can  be  written  for  the  AN/GJQ-9 
without  resorting  to  the  use  of  actual  machine  language.    Pro- 
gramming at  the  machine  language  level  is  done  through  the 
use  of  special  statemente  involving  mnemonJa  symbols  and 
numeric  values.   In  addition  to  the  checkout-machine-control- 
ling language,  the  programmer  is  provided  with  language  to  con- 
trol the  compiler.   With  this  language  he  can  define  new  state- 
ments which  may  be  in  a  PLACE  determined  format,  or  as  Eng- 
lish language-like  as  he  wishes  to  make  them.    The  compiler- 
control  language  has  facilities  for  writing  arithmetic  and 
Boolean  expressions;  logic  decision  tablesi  and  compile-tlme 
subroutines,  called  forms,  which  may  be  cal^^  recursively. 
(Author) 


S-9 


32.   BOSCELLANEOUS  ARTS  AND 
SCIENCES 


PB-166  0«1  Div. 

OTS  Price  $1.60 


32 


Case  Inst,  of  Tech.,  Cleveland,  Ohto. 

ESTIMATING  AND  COMPARING  PUBLICATION  COSTS 

OF  SCIENTIFIC  JOURNALS. 

20Feb63,17p 

Grant  NSF  G16453 

Unclassified  report 

Descriptors:  (*Documentatlon.  Periodicals).  (♦Periodicals. 
Costs),  Operations  research.  Reports,  Production,  Economics, 
Analysis. 

A  method  is  presented  which  can  be  used  both  for  evaluating 
the  publication  coste  of  scientific  Journals  which  are  currently 
being  published  and  for  estimating  the  cost  of  proposed  new 
Journals.    The  data  on  which  the  cost  equations  were  developed 
cover  seventy-four  scientific  Journals  of  widely  different 
characteristics.    They  included  journals  of  mathematics, 
physics,  chemistry,  btology,  medicine,  psychology,  economics, 
and  linguistics.   Some  of  these  were  Journals  of  abstracto. 
Most  of  the  data  came  from  one  publisher  and,  hence,  they 
do  not  provide  adequate  information  on  variations  among 
different  publishers  or  printers.   Coste  are  divided  into  two 
classes,  each  of  wliich  is  estimated  separately,  and  then  added 
to  obtain  an  estimate  of  total  cost.   These  classes  of  coste  are 
circulation-dependent  coste,  and  circulaUon-independent  coste. 


AD-416  733 
OTS  price  $8.10 


Div.   32 


Aeronautical  Electronic  and  Electrical  Lab.,  Naval  Air 

Development  Center,  Jbhnsvllle,  Pa. 

GUIDE  FOR  TECHNICAL  REPORT  PREPARATION. 

by  E.  Spencer.    1  Jan  63,  84p 

NADC-EL  6300 

Unclasslfled  report 

Supersedes  Rept.  no.  NADC  EL5800  of  1  May  58. 

Descriptors:  (♦Reporto,  Preparation),  (•Scientific  research, 
DocumenUtion),  Classification,  Specifications.  Military 
requiremente. 

The  guide  defines  a  technical  publication;  describes  publica- 
tion preparation  processes;  suggeste  a  step-by-step  procedure 
for  writing  publication  manuscripte;  deA:rlbes  the  various 
types  of  Center  publications;  and  provides  a  detailed  breakdown 
of  the  suggested  formats  for  letter  reports  and  formal  reports. 
The  guide  does  not  detail  the  basic  principles  of  English  gram- 
mar and  composition.    However,  as  a  composition  aid,  a  glos- 
sary of  correct  and  approved  usage  of  words  commonly  mis- 
used is  added.  (Author) 

AD-422  417  Dlv.   32,  12.  14,  22,  31 

OTS  price  $0.75 

Defense  Documentation  Center,  Alexandria,  Va. 

O-RINGS.  A  REPORT  BIBLIOGRAPHY. 

Rept.  for  Mar  53-Feb  63 

comp.  by  Thomas  C.  Goodwin.  Nov  63,  reprinted  Jan  64. 

29p 

Unclassified  report 


DMcrtpton:  (*0-riags.  BibUographies),  ('Bibliographies. 
O-iings),  ('Seals  (Stoppers).  Bibliographies).  Rubber  seals. 
Fuel  seals,  Hydraulic  seals.  Oil  seals.  Gas  seals.  Metal 
seals.  Rotary  seals,  Aging  (Materials),  Compatibility, 
Friction,  Guided  missiles.  Guns,  Waveguides,  Submarines, 


Information  on  seals  for  propulsion-,  power  transmlssioa-, 
spacecraft-,  fuel-,  and  hydraulic  systems  is  presented. 
Design  specifications  for  extreme  temperatures,  pressures, 
and  space  environmental  conditions  are  given.    Subjects 
presented  in  this  bibliography  include  references  to  design, 
configuration,  and  properties  of  O-ring  seals  as  applied  to 
guided  missiles,  submarines,  guns,  and  electrical  equipment. 
Sixty-eight  references  cited  cover  a  period  from  March  1953 
to  February  1963,  (Author) 
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U.S.  DEPARTMENT  OF  COMMERCE  FIELD  OFFICES 


SERVE  THE  BUSINESS  COMMUNITY 

The  Department  of  Cdjnmerce  maintains  Field  Offices  to  enable  the  business  community  to 
avail  itself  locally  of  Govemn|<nt  facilities  designed  to  promote  commerce.  Working  closely  with 
various  units  in  the  Department  and,  when  necessary,  with  other  Government  agencies,  the  Field 
Offices  provide  business  services  to  manufacturers,  wholesalers,  retailers,  trade  publications,  trade 
associations,  advertising  agencies,  research  groups,  financial  institutions,  and  exporters  and  importers. 

Experienced  pers(Minel  tvill  gladly  assist  in  the  sdution  of  specific  problems,  explain  the  scope 
and  meaning  of  regulations  ac  ininistcred  by  the  Department,  and  provide  practical  assistance  in  the 
broad  field  of  domestic  and  fo^ign  conunerce.  Field  Offices  act  as  official  sales  agents  of  the  Super- 
intendent of  Documents,  and  Jtiaintain  an  extensive  business  reference  library  containing  periodicals, 
directories,  publications  and  rtports  from  official  as  well  as  private  sources. 

Among  the  many  servites  which  businessmen  have  foimd  of  value  are: 

PRODUCTION 


GENERAL 

•  Management  and  business  aj^s 

•  Establishing  a  new  business 
BASIC  ECONOMIC  DATA 

•  Census  data  with  national  ahd  often  State  and 
regional  breakdowns,  on  manuificturing  wholesal- 
ing, retailing,  service  industrie^,  employment  and 
unemployment,  population,  housing,  agriculture 

•  Basic  records  of  national  income  and  product, 
r^onal  trends,  balance  of  payments,  fore^  aid 
MARKETING  AND  DISTRIBUTION 

•  Development  and  maintenance  of  markets 

•  Distribution  channeb,  facilities  and  services 

•  Marketing  and  distribution  statistics 


COOPERATIVE  OFFICES 

To  make  the  services 


•  Modernization  of  plant  processes  and  other  tech- 
nological aids 

•  Development  of  new  products 

•  Government-owned  patents  for  free  license 

•  Commodity  standards 

FOREIGN  TRADE  AND  INVESTMENT 

•  Tariff  and  exchange  regulations 

•  Import  and  export  quotas,  licensing  regulations 

•  Statistics  on  imports  and  expmrts 

•  Investment  and  trade  opportunities  abroad 

•  Econ<Hnic  conditions  in  foreign  coimtries 


0f  the  Department  of  Commerce  more  widely  available,  agreements 
have  been  entered  into  with  biore  than  750  Chambers  of  Commerce,  Manufacturers  Associations, 
and  similar  business  groups  under  which  these  organizations  have  become  official  Cooperative  Offices 
of  the  Department.  If  specific  information  is  not  on  hand  in  the  Cooperative  Office,  your  problem 
will  be  referred  to  the  nearest  Departmental  field  office. 
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U.S.  Goverament  Research  Reports 


Thia  publication  is  issued  twice  a  month  to  announce 
new  reports  of  research  and  development  released  by 
the  Department  of  Defense  and  certain  other  agencies 
of  the  Federal  Government  sponsoring  research  and 
development  programs.  Unless  otherwise  indicated, 
reports  listed  are  available  from  the  Office  of  Technical 
Services.  The  documents  are  available  in  original, 
reproduced,  or  microfiche  copy  only. 

The  first  section  of  U,  S.  Government  Research  Re- 
ports (USGRR)  is  prepared  for  the  Defense  Docu- 
mentetion  Center  and  is  called  "Technical  Abstract 
Bulletin"  (TAB).  (DDC  is  a  Department  of  Defense 
agency  which  services  DOD  agencies  and  their  con- 
tractors with  military  research  information. )  The  next 
section  is  called  "Non-Military  and  Older  Military  Re- 
search Reports."  Here  are  listed  new  reports  of  civil- 
ian agencies  of  the  Government  and  military  research 
reports  not  to  be  found  in  the  'TAB."    Most  of  these 


older  military  reports  have  been  acquired  by  OTS  in 
response  to  specific  industry  requests. 

Atomic  Energy  Commission  reports  available  from 
OTS  are  listed  in  Nuclear  Science  Abstracts.  NSA  is 
available  to  the  general  public  on  a  subscription  basis 
from  the  Superintendent  of  Documents,  U.  S.  Govern- 
ment Printing  Office,  Washington,  D.  C,  at  $30  a 
year  (domestic),  $37  a  year  (foreign).  Single  copy 
cost,  $1.75  (plus  25  percent  for  foreign  mailing). 

National  Aeronautics  and  Space  Administration  re- 
ports available  from  OTS  are  listed  in  Scientific  and 
Technical  Aerospace  Reports.  STAR  is  available  to 
the  general  public  on  subscription  from  the  Superin- 
tendent of  Documents,  U.  S.  Government  Printing 
Office,  Washington,  D.  C,  at  $25  a  year  (domestic), 
$31  a  year  (foreign).  Single  copy,  $1.50  (plus  25 
cents  for  foreign  mailing). 


How  To  Order  Reports 

Almost  all  reports  listed  in  USGRR  arc  avaUable 
from  the  Office  of  Technical  Services,  U.  S.  Depart- 
ment of  Conunerce,  Washington,  D.  C,  20230,  or  may 
be  ordered  through  any  Department  of  Commerce 
Field  Office.  Prices  are  given  with  each  entry.  Hard 
copy  price  is  indicated  bjr  the  letters  "HC";  micro- 
fiche price  is  indicated  by  the  letters  "MF."  Please 
uae  the  identification  numbers  (AD  number,  PB  num- 
ber) and  titles  of  reports  when  ordering.  Also  use 
accession  numbers  when  ordering  documents  listed 
in  NSA  and  STAR.    Prepayment  is  required  or  pur- 


chases can  be  charged  to  Superintendent  of  Documents 
deposit  accounts. 

For  reports  available  from  GPO  only,  address  your 
order  and  make  check  or  money  order  payable  to 
Superintendent  of  Documents,  U.  S.  Government  Print- 
ing Office,  Washington,  D.  C,  20402. 

When  any  report  is  available  from  a  source  other 
than  OTS  or  GPO,  the  name  and  address  of  that  source 
will  be  given.  Direct  your  order  to  that  address  and 
not  to  OTS. 


ttOTtCE  TO  SUBSCRIBERS 

New  Stondord  Pricing  Schedule 

Fbr 
Original,  Reproduced,  or  Microfiche  Copies  of  Documents 

The  new  OTS  pricing  schedule  fctr  original  or  reproduced  copies  is  retroactive  except  where  the  previously 
announced  price  of  printed  documents!  is  lower.  When  the  existing  stocks  of  printed  documents  are  depleted  and 
must  be  reproduced,  the  new  price  scihedule  will  spply.  Normally,  documents  which  were  announced  more  than  one 
year  ago  will  nor  be  in  printed  form.  The  new  standard  schedule  in  general  is  1/3  lower  than  the  average  previous 
prices. 


Sclied 


Standard  Price  Schedule  for  Original  or  Reproduced  Copies  (HC) 


Pages 

1  -  25 
26-  50 
51  -  100 
101  -  150 
151  -  200 
201  -  300 
301  -  400 
401  -  plus 


$1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
7. 00  plus 

.  01  per  page  in  excess  of  400  pages 


OTS  has  changed  its  system  of  mlcrophotography  from  microfilm  to  microfiche  (a  unitized  sheet  form  of 
microphotography).  All  documents  aanounced  by  OTS  subsequent  to  July  15,  1964,  are  available  either  in  origi- 
nal, reproduced,  or  microfiche  copy  only. 

OTS  will  use  the  International  Standard  size  of  microfiche  sheet  of  105  mm.  x  148  mm. (approximately 
4"  X  6").   Image  size  will  be  generally  an  18:1  reduction.   If  a  document  contains  57  pages  or  less,  normally  only 
one  sheet  of  microfiche  will  be  necessary.   "Trailer  cards,  "  or  cards  in  addition  to  the  first  will  be  used  for  the 
additional  pages. 


Method  of  Purchase 
Individual  Document  Orders 


Automatic  Distribution* 
(by  Issuing  Agency),  e.  g., 
all  NASA,  all  ABC.  all  DDC.  etcj 

Automatic  Distribution  of  all  reports 
or  all  translations  available  from 
Clearinghouse  in  microfiche 


Additional  copies  of  the  same  docian^t 
requested  with  the  original  order 


Standard  Price  Schedule  for  Micrcrfiche  (MF) 

Microfiche  Price 


$  .50  for  1st  sheet 
plus  .  25  for  each  trailer  sheet 

$  .  40  for  1st  sheet 
plus    .  25  for  each  trailer  sheet 


$  .  25  for  1st  sheet 
plus     .  25  for  each  trailer  sheet 


$  .  25  for  1st  sheet 
plus     .  25  for  each  trailer  sheet 

'Automatic  distribution  by  subject  category,  through  advance  subscription,  will  be  announced  in  the  near 
future. 

Pricing  schedules  for  sale  cf  magnetic  (computer)  tapes,  new  journals,  catalog  cards,  fee  literature 
ircbes.  and  other  bibliographic  mSterials  will  be  announced  later. 


NOTICE  TO  SUBSCRIBERS  ABOUT  RECENT  OTS  CHANGES 


Recent  devetopments  aimed  at  atrengcheidng  and  broadening  the  GTS  program,  under  Public  Law  776  - 
Slat.  Congress,  for  the  collection  add  dlatributioo  dt  Government  research  and  development  reporta  will  result 
in  some  important  changes  directly  affecting  OTS  customers.   Changes  Just  made  include  document  prices  and 
method  d  microphotography.   In  the  future,  changes  In  the  price  of  literature  searching  and  in  the  composition 
d  the  USGRR,  and  possibly  other  changes,  will  be  made  and  announced. 

An  interagency  agreement,  announced  by  the  White  House  on  February  28,  called  upon  the  Department 
d  Commerce  to  strengthen  and  broaden  the  functions  of  OTS  under  Public  Law  776  to  make  the  agency  more 
effectively  a  "Clearinghouse  for  Federal  Scientific  and  Technical  Information.  " 

Steps  to  develop  such  a  Cleariaghouse  are  being  taken  as  rapidly  as  possible,  and  the  Office  of  Technical 
Services  has  been  extensively  reorganized  to  effectively  carry  out  the  expanded  functions. 

The  Clearinghouse  provides  a  single  point  of  contact  throu^  which  current  research  efforts  and  the 
results  of  Government- sponsored  research  in  science  and  technology  can  be  made  available  to  industry,  com- 
merce, and  the  general  public.   The  Clearinghouse  collects,  organizes,  publicizes,  and  provides  reference, 
referral,  and  sales  services  for  technical  reports  and  transUtions  received  from  domestic  and  foreign  sources. 
The  primary  ^im  of  the  Clearinghouae  is  to  achieve  through  interagency  agreement  and  cooperation  a  unified 
documenutioo  and  distrUnitioo  system  for  Government-generated  technical  reports  and  information  on  research 
in  progress.  | 

Another  significant  development,  in  line  with  the  interagency  agreement,  was  the  signing  on  March  9 
of  an  agreement  between  the  Department  of  Commerce  and  the  Department  of  Defense  providing  for  OTS  to 
handle  all  processing  and  distribution  of  unclassified/unlimited  DOD  reports,  a  function  formerly  performed 
largely  by  the  Defense  Documentation  Center,  except  that  OTS  was  responsible  for  announcement,  reproduction, 
and  sale  of  these  documents  to  the  public. 

Prices 

OTS  has  always  been  required  by  Public  Law  776  to  operate  its  reproduction  and  distribution  program 
on  a  self-supporting  basis.   For  some  time,  OTS  has  had  one  la-ice  for  printed  documents  and  another  for  doc- 
uments reproduced  by  "blow-back"  fnom  microfilm.   In  order  to  establish  a  single  pricing  schedule,  and  one 
which  will  return  costs  of  reproduction  and  handling,  the  agency  has  established  a  new  price  for  all  original 
or  reproduced  documents  which  on  the  average  are  1/3  lower  than  the  previous  pricing  schedule,  as  shown  by 
the  following  table. 

Price  domparlson  of  New  Standard  Price  with 


"resent  Dual  Pricing  Schedule 


Piges 


%  Sales 


1 

-    25 

41.5 

26 

-    50 

21.3 

51 

-  100 

16.5 

101 

-  150 

7.0 

151 

-200 

S.5 

201 

-300 

4.8 

301 

-  400 

1.2 

401 

-  plua 

2.2 

Printed 

\    .SO 

.75 
1.90 
2.  SO 
S.00 
S.S0 
5.00 
6.00 


Average 

New 

XeroK 

Present  Price 

Standard  Price 

>  2.10 

$    1.30 

$  1.00 

4.60 

2.68 

2.00 

8.60 

5.05 

3.00 

11.00 

6.75 

4.00 

13.50 

8.25 

5.00 

18.50 

11.00 

6.00 

21.00 

13.00 

7.00 

22.75 

14.38 

7. 00  plus 

plus 

plus 

.01 /page  in  excess 
of  400  pages 

iU 


Mlcrophotography 

AU  documents  entering  the  OTS  coUectlon  as  of  July  15,  1964  will  be  svallable  on  nlcroflche  (s  unitized 
sheet  form  of  mlcrofihocography)  as  well  as  full-size  reproduction.  The  International  Standards  Organization 
size  of  105  mm.  x  148  mm.  (approxlroately  4"x6")  sheets  of  microfiche  will  be  used.  Image  aizewlll  be  gener- 
ally an  18:1  reduction.  If  a  document  contains  57  pages  or  less,  normally  only  one  sheet  of  mlcroAche  will  be 
necessary.   'Trailer  sheets",  or  sheets  in  addition  to  the  first  tor  longer  reports,  wiU  contain  somewhat  more 
pages. 

OTS  is  chai^ng  its  system  because  most  Government  agencies  are  converting.to  microfiche  and  be- 
cause microfiche  has  the  following  advantages  over  microfilm: 

Costs  less  to  produce 

Rapid  production 

Rapid  dissemination 

Simple  to  file 

Fast  Retrieval 

Compact  storage 

Hard  copy  only  when  needed 

Microfiche  prices  are  included  in  the  entries.  Microfiche  viewing  and  reproduction  equipment  is  availa- 
ble from  several  U.  S.  and  European  companies. 

Abstract  Journals 

The  USGRR,  beginning  with  Ae  August  5  Issue,  contains  listings  and  abstracts  of 'only  that  material  not 
listed  and  abstracted  In  other  Journals.  There  are  four  specialized  Journals  abstracting  documents  available 
from  OTS: 

U.  S.  Govemnwnt  Research  Reports  --  Documents  not  listed 

in  the  other  Journals. 

Technical  Translations  —  All  translations. 

Nuclear  Science  Abstricts  —  AEC  documents. 

Scientific  and  Technlcanierospsce  Reports  —  NASA  documents. 

Subscription  prices  for  these  publications  are  available  from  the  Superintendent  of  Documents,  U.  S. 
Government  Printing  Office,  Washington,  D.  C.  20204. 

Improved  Customer  Service 

In  connection  with  the  above  developments,  OTS  is  consolidating  all  Its  documentation  operations.  In- 
cluding printing  and  document  storage  and  dissemination,  in  one  building.   All  services  to  the  customer  should 
be  greatly  improved,  including  more  prompt  servicing  of  orders  for  documents. 
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interlibrary  loan,  and  reproduction  services. 
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The  following  Cumulative  Indexes  for  U.  S.  Government  Research  Repof"  «"*  available  from  Ae  Supenn- 
aeodent  of  Documents,  Government  Printing  Office,  Washington.  D.  C,  20402: 
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$3.50 


Volume  37 


Volume  37 


Volume  38 


Semi-annual  Cumulative  Index 
January  -  June  1962 
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Teihnical 


1.  Aircraft  and  Flight  Equipment 


Abstract 


AD-602  309  Dlv.    1 

OTS  Prices:  HC  $1.00 /MF  $0.50 


Foreign  Tech.  Dtv.,  Air  Force  Systems  dommand,  Wright- 
Patterson  AFB.  Ohio. 

IMPACT  ACTUATED  MECHANISM  FOR  (INGAGING 
FIRE  EXTINCTION  SYSTEMS, 
by  A.  I.  Korolev  and  A.  S.  Vinogradov. 
11  Jun  64.  6p 
FTD  TT64  180;  TT  64  11844 

Unclbtslfled  report 

Unedited  rough  draft  trans  of  Russian  patent  157887,  appl. 
806537/40-23,  3  Dec  62,  p.  1-2. 

Descriptors:   ('Fire  extinguishers,  Al^raft  equipment). 
(•Aircraft  fires.  Fire  extinguishers),  Stents.  Aircraft 
landings.  Impact  shock,  Fire  extlngulsiMrs,  Design.  USSR, 
Fire  safety.  Actuators.  ' 


AD-eoa  384  DlT.    1,  2 

OTS  Prices:  HC  $7.00/MF  $2.00 

Weather  Bureau.  Washington,  D.  C. 

CUMATOLOOICAL  SUMMARIES  FOR  tPlE  SUPERSONIC 

AIRCRAFT,  NEW  YORK  -  SAN  FRANCISCO  ROUTE. 

Jun  63,  446p  ' 

Contract  FAA/SIWS  A178,  ProJ.  2063R 


( 


Unclassified  report 


Descriptors:  ("Supersonic  planes.  Flight  paths), 
(* Flight  paths.  Meteorological  parameters),  All-weather 
aviation.  Supersonic  flight.  Meteorology,  Climatology. 
Data,  Tables. 


Detailed  cllmatologlcal  information  is  pMsented  for  a 
selected  air  route  (New  York  to  San  Francisco  and  return) 
to  provide  needed  Information  for  the  design  and  operation 
of  a  supersonic  aircraft.   This  information  is  shown  primarily 
for  altitudes  between  50.000  and  100.000  i^set. 


AD-602  421 
OTS  Prices: 


Dlv.    1.  19,  28 
HC  $4.00/MF  $1.00 


Applied  Psychology  Corp.,  Arlington.  Vai. 

THE  ROLE  OF  EXTERIOR  LIGHTS  IN  MID-AIR  COLU- 

SION  PREVENTION. 

Final  rept.  no.  4, 

by  Theodore  H.  Projector.  Jul  62,  148p 

Contract  FAA  BRD127,  ProJ.  100  S12R 

Unclassified  report 

Descriptors:  ("Navigational  lights,  Avliition  safety),  ("Avi- 
ation safety,  Navigational  lights).  AvlatSon  accidents.  Visual 
thresholds.  Lighting  systems,  Signals.  Colors,  Coding,  Stand- 
ardization. Visibility,  Visual  perception.  Intensity,  Optical 
equipment.  Aircraft  equipment. 

This  report  summarizes  that  portion  of  >  research  program 
on  visual  collision-avoidance  techniques  which  deals  with  the 
design  and  use  of  navigation  light  systems.   The  flndli^  are 


Bulletin 


examined  from  the  viewpoint  of  the  Civil  Air  Regulations,  and 
a  three-phase  program  for  improvement  is  outlined.   In  Phase 
I.  It  is  indicated  that  genuine  standardization  is  urgently  needed 
and  can  be  achieved  with  minimiun  delay  with  a  standard  con- 
sisting of  red,  green,  and  white  steady-burning  poeition  lights 
and  a  red,  flashing  anti-collision  light.    In  Phase  U,  an  Inter- 
mediate-range program,  the  one  major  defect  of  the  system 
suggested  for  Phase  I  (the  absence  of  left-right  indication  to 
the  rear)  Is  to  be  corrected  by  substitution  of  a  two-color  light, 
yellow  and  bluish  white,  for  the  white  tailllght.   In  Phase  HI.  a 
long-range  program,  it  Is  suggested  that  Investigation  Into 
the  possibility  of  altitude  coding  In  light  systems  be  continued. 
In  all  three  phases,  additional  detailed  recommendations  are 
made  to  Insure  maximum  utilization  of  navigation  lights. 
(Author) 
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OTS  Prices:  HC  $2.00/MF  $0.50 

Applied  Psychology  Corp..  AzUi^;ton,  Va. 

DISTANCE  ESTIMATION  OF  FREQUENCY-CODED  AND 

UNIFORMLY  FLASHING  LIGHTS. 

Technical  rept.  no.  12. 

Jun  62,    32p 

Contract  FAA  BRD127.  ProJ.  110  612R 

PB  165  333,  N63  18268 

Unclassified  report 

Descriptors:   ("Visualperceptlon,  Aviation  safety), 
("Navigational  lights.  Visual  perception).  Visual  signals. 
Thresholds  (Physiology),  Aviation  accidents.  PUots.  Lighting 
equipment.  Aircraft  equipment.  Intensity.  E^qierimental  data. 
Aviation  accidents.  Tests. 

The  accuracy  with  which  pilots  can  Judge  the  distance  to  a 
uniformly  flashing  light  and  to  a  light  providing  flash  rate  cues 
of  distance  was  measured  in  a  laboratory  setting,  for  the 
purpose  of  determining  whether  distance  cues  improved 
accuracy.    For  each  kind  of  light,  subjects  made  practice 
Judgments  in  which  they  were  told  their  accuracy,  then  com- 
pleted a  series  of  test  problems  without  accuracy  information. 
Results  indicate  that  Judgments  made  without  flash  rate  cues 
are  as  accurate  as  when  these  cues  are  provided.   Nearer 
lights  tend  to  be  Judged  as  being  farther  away  then  they 
actually  are.  and  far  lights  are  Jiidged  as  being  nearer  than 
actual.   At  least  within  the  short  distances  studied,  extra 
cues  to  actual  distances  of  a  light  of  the  type  provided  in  this 
experiment  do  not  improve  accuracy  of  distance  Judgments 
when  the  observers  have  had  practice.    (Author) 
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Applied  Psychology  Corp..  Arlingtcm.  Va. 

FLIGHT  SIMULATOR  TESTS  OF  ALTITUDE-CODED 

UGHTS. 

Technical  r^t.  no.  8. 

Mar  62,   40p 

Contract  FAA  BRD127.  ProJ.  110  SISR 

N63  17952 

Unclassified  report 

Deflcr4>tor8:  ("Aviation  safety.  Visual  signals), 
("Visual  signals,  Aviation  safety),  ("Maiicer  lights, 
Aviation  safety).  Flight  simulators.  Pilots.  Flight  paOis. 
Visual  acuity,  Aviation  accidents,  Oding.  Nl(^t  flight. 
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statistical  analysis.  Tests.  Reaction  (Psychology), 
Applied  psychology. 

A  regularly  flashing,  fixed-frequency  light  and  a  light 
giving  altitude  Informatlcxi  by  means  of  dot-dash  signals 
were  compared  In  terms  of  their  usefulness  to  pilots  who 
were  trying  to  Judge  the  relative  altitude  and  vertical 
flight  path  of  a  simulated  Intruder  aircraft.   Standardised 
problems  were  constructed  for  a  modified  F- 100/151  flight 
simulator,  and  Included  three  rates  of  altitude  change, 
approaches  from  left  and  right,  and  a  number  of  collislcms 
and  misses.   Accuracy  in  determining  both  relative 
altitude  and  vertical  flight  path  of  the  Intruder  was  better 
with  the  altitude-coded  light  than  with  the  regularly-flash- 
ing. flxed-fre(iueocy  light   Witii  both  Unds  of  lights,  pUots 
became  less  accurate  in  Judging  relative  altitude,  but  more 
accurate  in  Judging  vertical  fli^t  path,  as  the  rate  of 
altitude  change  increased.   (Author) 


AO-602  427  Div.    1,  9 

OTS  Prices:  HC  $4.00/MF  $0.75 

Melpar.  Inc..  Falls  Church,  Va. 

SIMULATION  OF  HELICOPTER  AND  V/STOL  AIRCRAFT. 

VOLUME  n.    V/STOL  ANALYSIS  REPORT.    STUDY, 

EQUATIONS  OF  MOTION  OF  VERTICAL/SHORT  TAKE-OFF 

AND  LANDING  OPERATIONAL  FLIGHT/WEAPON  SYSTEM 

TRAINERS, 

by  Walter  Mcbtyre.   Sep  63,  119p 

Contract  N61339  1205 

NATRADEVCEN  1205  2   AD  438  926 

Unclassified  report 

Descriptors:    (•Helicopters,  Flight  simulators), 
(♦Vertical  take-off  planes,  Aerodynamic  configurations). 
Training  devices.  Simulation,  Short  take-off  planes.  Aero- 
dynamic characteristics.  Mathematical  models,  Tensor 
analysis.  Airplane  landinge.  Special  purpose  computers. 
Naval  training. 

The  report  promotes  an  understanding  of  V/STOL  analysis 
for  simulation  purposes  and  develops  equations  of  motion 
compatiUe  to  either  analogue  or  real  time  digital  solution. 
A  general  set  of  equations  of  motion  are  developed  in  which 
axis  systems  and  aerodynamic  coefficients  are  minimized. 
Equations  of  motion  are  then  developed  for  five  different 
V/STOL  aircraft  wherein  the  need  for  additional  axis 
systems  and  aerodynamic  coefflcients  for  a  particular 
V/STOL  configuration  is  developed.  (Author) 


AD-602  509  Div.    1,  28 

OTS  Prices:  HC  $3.00/MF  $0.50 

Aeronautical  Research  Labs.,  Melbourne  (Australia). 

PROJECTED  SYMBOLIC  DISPLAYS  FOR  GENERAL 

AIRCRAFT, 

by  J.  R.  Baxter.    Mar  63.  54p 

Contract  ARD6  A156,  Proj.  114  15  6R 

ARL/HE14  N63  19904 

Unclassified  report 

Reprint  of  note. 

Descriptors:    (*Dlsplay  systems.  Transport  planes), 
(Instrument  landings.  Display  systems),  Instrume^ 
panels.  Flight  instruments.  Beacons,  Approach  Indica- 
tors, Feasibility  studies,  Australia,  Aircraft  landings. 

The  projected  symbolic  display  concept  has  gained 
increased  support  as  a  means  of  providing  Instrument 
information  In  a  form  wholly  compatible  with  visual  informa- 
tion from  the  outside  world.   Several  such  displays  have 
been  proposed  for  large  transport  aircraft  and.  In  this  report, 
the  practicability  of  a  simplified  version  for  general  air- 


craft Is  examined  in  detail.   There  are  two  separate  approaches 
to  the  simplification  of  the  display-one  based  on  the  use  of 
ILS  information  to  locate  the  runway  symbol  and  the  other 
on  the  use  of  ground  beacons.    Even  after  gross  simplifi- 
cations of  the  equi{Mnent,  either  type  of  simplified  projected 
display  appears  to  have  substantial  advantages  over  a 
standard  instrument  panel.    The  type  based  on  ground 
beacons  would  seem  to  provide  the  better  aid  for  the  pilot, 
but  the  basic  equipment  will  not  be  fully  developed  for  some 
years.   An  early  start  on  the  flight  evaluation  erf  a  simplified 
projected  display  based  on  ILS  has  been  recommended. 
(Author) 


AD-602  511  Div.    1,  19 

OTS  Prices:  HC  $4.00/MF  $1.00 

Bell  Aerosy stems  Co.,  Buffalo,  N.  Y. 

F-102A  MODinCATION  AND  INSTRUMENTATION 

PROGRAM. 

Final  engineering  npi. 

18  Feb  63,  145p   Bell  60009  188 

Contract  FAA  BRD252 

Unclassified  report 

Descriptors:  (♦Jet  fighters.  Flight  control  systems), 
(♦Flight  control  systems,  Landing  aids),  (♦Automatic 
pilots.  Landing  aids).  Flight  Instrumoi!?,  Modification 
kits.  Design,  Construction,  Installation,  Compatibility, 
Radar  comer  reflectors,  Servomechanisms,  Instrument 
panels.  Instrument  landings.  Flight  tests. 

The  purpose  of  the  F-102A  Modification  and  InstrumentatiOB 
Program  was  to  make  the  F-102A  aircraft  compatible  with 
the  Landing  Control,  Central,  AN/GSN-5A.   Included  In 
the  program  were:   the  modification  of  the  automatic  flight 
control  system;  the  design,  fabrication  and  installation  of  the 
instrumentation  package,  comer  reflector,  automatic  throttle 
and  automatic  decrab  systems.    A  flight  test  program  was 
conducted  and  delivery  acceptance  of  the  modified  aircraft 
was  made  by  FAA/BRD  upon  the  completion  of  ten  consecutive 
'hands'  off  automatically-controlled  i4;>proaches  and  landings. 
(Authoi^ 
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Federal  Aviation  Agency,  Washington,  D.  C. 

SUPERSONIC  TRANSPORTS.    A    PRELIMINARY  STUDY 

OF  AIRWORTHINESS.  OPERATIONS.  AND  MAINTENANCB 

STANDARDS, 

by  Harold  D.  Hoekstra.   Mar  61,    142p 

Unclassified  report 

Descriptors:  (♦Supersonic  planes,  Transport  planes), 
(♦Transport  planes.  Supersonic  flight).  Civil  aviation. 
Aviation  safety.  Air  traffic.  Shock  waves.  Performance 
(Engineering),  Flight.  Fluid  dynamic  properties.  Aero- 
dynamic loading.  Airframes,  Aircraft  equipment.  Air- 
craft engines.  Terminal  flight  facilities,  Air  traffic 
control  systems.  Maintenance. 

New  ranges  of  speed,  temperature  and  environmental 
conditions  require  that  extensive  research  and  development 
be  done  before  a  reliable  and  economic  civil  supersonic 
transport  can  be  produced.   Specific  civil  supersonic  trans- 
port airframe  and  engine  designs  cannot  be  established 
until  more  factual  Information  is  obtained  on  the  sonic 
boom  -  the  effect  of  aircraft  weight,  attenuation  with 
altitude,  the  effect  of  maneuvers  and  meteorological  vari- 
ations, and  public  acceptance.   The  usefulness  of  the 
supersonic  transport  will  be  vitally  related  to  navigational 
facilities,  airports,  and  traffic  control.    Delays  would  not 
only  reduce  the  block  speed  but  would  also  substantially 
mduce  the  pay  load  by  increasing  the  fuel  required.   The 


achievement  of  acceptable  low  speed  ch«ncterlBtlcs 
represents  a  major  problem  whether  accomplished  with 
fixed  structural  geometry,  or  by  variable  sweep.    Propul- 
sion cycle  studies  must  be  continued  in  order  to  obtain  the 
optimum  compromise  of  adequate  thrust  tor  takeoff,  trans- 
sonic  acceleration  and  cruise,  oompatib^  with  acceptable 
specific  fuel  ooosumptioa  and  takeoff  noUe. 
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Foreign  Tech.  Div.,  Air  Force  Systems  bommand,  Wright- 
Patterson  AFB,  Ohio. 

SOME  ACCURATE  SOLUTIONS  OF  THE  PROBLEM  OF 
NATURAL  VIBRATIONS  OF  A  SWEPT-9ACX  WING  IN  A 
SUPERSONIC  FLOW  OF  GAS, 
by  V.  M.  Lyubimov.   27  Dec  63,  Up 
FTD  MT63  144;  TT  64  11931 


[|Bolas8lfled  report 


Edited  machine  trans,  of  A  kademlya  N  tuk  SS8R. 
Institut  Mekhanikl.   Inshenemyl  Sbomik.  1961,  v.  31, 
p.  171-178. 


iipenmonic  < 


Descriptors:  (♦Swept-back  wings,  Supeimonic  characteris- 
tics), (♦Supersonic  flow,  Swept-back  wlags).  Vibrations, 
Flutter,  Gas  flow.  Boundary  valve  prol)lems,  USSR. 

The  Investigation  conducted  on  the  probkam  of  natural 
vibrations  In  a  swept-back  wing  with  constant  chord  with  a 
coincidence  of  the  flexural  axis  and  the  axis  of  the  centers 
of  mass  of  the  wing  permits  the  foUowli^  qualitative  conclu- 
sions.  During  purely  torsional  and  combined  flexural  and 
torsional  disturbed  motions  of  the  wing,  flutter  and  divergence 
are  impossible  with  identical  frequency.  During  purely 
flexural  motions  it  is  possible  for  flutter  and  divergence  to 
occur.   (Author) 


AD-602  565  Div.    1,  27 

OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  gommand, 

Wright-Patterson  AFB,  Ohio. 

CERTAIN  PROBLEMS  OF  THE  JET  DRIVE  OF  A 

HBUCOPTER  ROTOR  BY  MEANS  OF  A  TURBOJET 

ENGINE  ATTACHED  TO  THE  BLADES,  I 

by  B.  P.  Kaganovich.   30  Mar  64,  30p       | 

FTD  MT63  364;  TT  64  11933 

Onclassified  report 

Edited  machine  trans,  of  mono.  Sollvye  Ustanovki 
Vertoletov  (HeUcopter  Power  Plants)  Moecow,  1959, 
p.  167-185.  1 1 

Descriptors:  (♦Helicopters.  Jet  propuUlon),  (•Rotor 
blades,  (Rotary  wings).  Turbojet  engines).  Helicopter 
rotors.  Gas  turbines,  Air  cooled.  Aerodynamic  configura- 
tion. Torque,  Loading  (Mechanics),  USSR. 

The  creation  of  a  turbojet  engine  sultabli  for  work  on 
rotor  blades  requires  the  effectuation  oif  various  experi- 
mental and  design  Investigations.   The  fallowing  are  the 
main  problems:    Ensuring  efficiency  of  bearings  and  heat 
dissipation  from  oil  under  the  conditions  of  large  radial 
loads;  and  balancing  the  gyroscopic  moment  created  by 
the  engine  rotor  revolving  together  witti  toe  rotor  blade. 
(Author) 
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LATERAL  VIBRATIONS  OF  AN  AIRCRAFT. 
CAUSED  BY  EFFECT  OF  WIND  OUSTS, 
by  A.  S.  Dubov.   27  Dec  63,  26p 
FTD  MT63  118,  TT  64  11969 

Unclassified  report 

Edited  machine  trans,  of  (Savnaya  Geoflxlcheskaya 
Obserratorlya,  Leningrad.   Trudy  (USSR)  1959.  no.  98 
Cl60j  p.  3-16. 

Descriptors:  (♦Aircraft,  ^bratioi^.  (*aust  load*.  Air- 
craft), Gusts,  Aerodynamic  loading,  Boimdary  layer. 
Differential  equations.  Functions,  Moments,  Center  of 
gravity,  Acceleration,  USSR. 

In  the  article  equations  are  developed  estaWlshlng  the 
connection  between  lateral  vibrations  of  aircraft  and 
horizontal  gusts.   Equations  are  written  in  a  general 
form  taking  into  account  possible  differences  of  com- 
ponents of  wind  on  different  sections  of  the  boundary 
layer  of  the  aircraft.   The  solution  is  introduced  for  the 
particular  case,  when  wind  can  be  assigned  one  value, 
by  averaging  all  along  the  boundary  layer  of  the  air- 
craft.  An  analysis  of  the  effect  of  gusts  of  different 
intensities  on  the  side  acceleration  of  tlie  aircraft's 
center  of  gravity  is  conducted.    The  possibility  is 
explained  of  solving  the  Inverse  proUem  —  finding 
characteristics  of  horlzcntal  gusUness  of  the  wind  by 
side  accelerations  of  aircraft.   Numerical  calculations 
were  made  for  a  'Northrop  2E'  airoraft.   (Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Co 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wri^t- 

Patterson  AFB,  Ohio. 

MODERN  MILITARY  TRANSPORT  Pi^ANES. 

5  Nov  63,  5p 

FTD  TT63  790;  TT  64  U975 

Unclaasified  report 

Unedited  rough  draft  trans,  of  Reputes  (Hungary)  1963, 
no.  6,  p.  16. 

Descriptors:  (♦Jet  tranqiort  planes,  Design),  Military 
requirements.  Turbojet  engines,  USSR. 
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National  Aviation  Facilities  E]qi>erlmenUl  Center, 
Atlantic  City.  N.  J. 

RECOMMENDATIONS  FOR  EQUIPMENT  CONFIGURA- 
TION STANDARDS  FOR  TOWER  CABS. 
Final  rept. 

by  J.  Roy  Bradley  and  Richard  K.  CXunan.   Apr  64,  53p 
Proj.  101  910X.  pt.  A  , 

FAA  RD64  64 

Unclassified  report 

Descriptors:   (♦Air  traffic  control  systems.  Configura- 
tion), (♦Towers,  Design),  Control  simulators,  Control 
panels.  Models  (Simulations),  Standards,  Human  engineer- 
ing. Display  systems. 

The  report  contains  the  results  of  a  series  of  air  traffic 
control  exercises  that  were  conducted  to  determine  a 
limited  number  of  equipment  arrangements  which  can  be 
used  as  agency  standards  for  control  towers  of  four  differ- 
ent workload  levels.    The  test  facility  consisted  of  a  pentag- 
onal tower  cab  mounted  on  top  of  a  110  ft  structure  located 
at  NAFEC,  Atlantic  City,  New  Jersey.   Inside  the  cab, 
a  mock-up  was  constructed  of  specially  designed  consoles 
and  console  instrument  turrets  that  could  be  moved  from 
place  to  place.   The  mock-up  served  as  a  simulator  for 
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testing  the  «fflcacy  of  various  equipment  configurations. 
Recommendations  are  presented  in  respect  to  each  work- 
load level.  (Author) 
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Laboratories  for  Research  and  Development, 

Franklin  Inst.,  Philadelphia,  Pa. 

TECHNIQUES  FOR  DETERMINING  INFLIGHT  THRUST. 

Final  rept. 

by  Jack  J.  Shrager  and  Gunther  Cohn. 

Jan  63,  36p    F-A2495-8 

Contract  FAA  BRD285.  Task  8 

Unclassified  report 

Descriptors:    (•Thrust,  Measurement),  (*Flight 
instruments.  Reviews),  Jet  engines.  Performance 
(Engineering),  Instrumentation.  Errors.  Theory,  Equa- 
tions, Fluid  mechanics. 

Methods  of  measuring  the  thrust  of  jet  engines  were 
surveyed  to  determine  the  state  of  the  art  of  such  mea- 
surements and  their  possible  useful  application  as  engine 
parameters  for  cockpit  presentation.   Some  other  systems 
for  indicating  engine  performance  were  also  considered 
but  were  not  studied  in  detail  because  of  their  limitations. 
An  analysis  of  the  theory  underlying  some  of  the  thrust 
measuring  systems  was  made  to  determine  if  there  were 
any  inherent  errors.    Testing  of  completely  integrated 
thrust  measuring  systems  was  recommended.  (Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
Wright- Patterson  AFB,  Ohio. 

CONTEMPORARY  MEANS  FOR  EMERGENCY  ABAN- 
DONMENT OF  AIRCRAFT,  CHAPS.  1,  9-10, 
by  S.  M.  Alekseev.  Ya.  V.  Balklnd  and  others. 
2  Jun  64,  208p 
FTD  TT63  420,  TT  64  71121 

Unclassified  report 

Unedited  rough  draft  trans,  of  mono.  Sovremennye 
Sredstva  Avariinogo  Pokidaniya  Samoleta,  Moscow,  1961, 
p.  5-23,  307-431. 

Descriptors:    (*Alrcraft  equipment.  Aviation  safety), 
(♦Aviation  safety,  Aircraft  equipment).  Ejection  seats. 
Acceleration,  Deceleration,  Rescues,  Protective  clothing. 
Pressure  suits.  Oxygen  masks.  Breathing  apparatus. 
Sleds.  Tests,  Flight,  High  altitude.  Test  equipment. 
Aviation  personnel.  Aviation  medicine,  USSR. 

CONTENTS:  General  data  on  contemporary  facilities 
for  the  rescue  of  an  aircraft  crew  under  emergency  condi- 
tions; hi^-altitude  and  protective  equipment;  testing  of 
survival  and  rescue  equipment. 
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Princeton  Univ.,  N.  J. 

THE  LONGITUDINAL  EQUATIONS  OF  MOTION  OF  AN 

AIRBORNE  TOWED  VEHICLE  INCORPORATING  AN 

APPROXIMATION  OF  CABLE  DRAG  AND  INERTIA 

EFFECTS. 

Final  technical  rept., 

by  E.  H.  Law.  May  64,  76p    AER687 

Contract  N62269  1369,  Ta^  RUDC4B0OO 

Unclassified  report 


Descr^tors:  (•Towed  bodies.  Airborne),  (♦Towing 
cables,  Aenxtynamic  characteristics).  Towed  planes, 
Motion,  Moments,  Linear  systems.  Partial  differential 
equations,  Welfl^t,  Drag.  Velocity.  Acceleration. 

The  longitudinal  equations  of  motion  of  a  cable  and  towed 
vehicle  system  are  developed.    Approximations  for  the 
effects  of  cable  drag  and  inertia  are  included  in  the  devel- 
opment.   The  cable  Is  assumed  to  act  as  a  rigid  body 
hinged  at  both  the  towing  aircraft  and  towed  vehicle.    The 
system  as  analyzed  thus  has  two  degrees  of  freedom. 
However,  in  order  to  present  the  equations  In  the 
'familiar  language  of  aircraft  dynamics',  five  equations  in 
five  unknowns  are  utilized.   (Author) 
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DEVELOPMENT  OF  100.000-FOOT,  DUAL-PURPOSE, 

FAST-RISE  BALLOON. 

Final  rept.  for  1  Jun  62-31  Oct-63, 

by  Eric  Nelson.   31  Oct  63,  115p 

Contract  AD36  039SC89116,  ProJ.  3M36  21  003 

Unclassified  report 

Descriptors:  (^Meteorological  balloons.  Construction), 
Balloons,  Manufacturing  methods.  Materials.  Rubber. 
Synthetic  rubber.  Aerodynamic  configurations.  Model 
tests.  Wind  tunnels.  Flight  testing.  Performance 
(Engineering),     Aerodynamic  characteristics. 

Work  was  conducted  In  the  following  areas:  Neoprene  • — > 
and  natiu-al  rubber  compounds  having  suitable  physical 
properties  were  developed.   A  simple  wind  tunnel  was 
made  for  the  evaluation  of  prototype  balloons.    A 
number  of  composite  spherical  and  streamlined  bal- 
loons were  constructed,  ranging  from  two-piece  bal- 
loons to  four-piece  assemblies.    Flight  testing  of  these 
models  was  conducted  in  order  to  determine  the  best 
design.   Ten  engineering  models  were  submitted,  and 
the  construction  was  modified  and  improved  in  later 
submissions.    Among  these  modifications  were 
changes  to  ensure  the  survival  of  the  Inner  balloon  In 
composite  balloon  assemblies  and  changes  to  ensure 
the  falling  away  of  the  outer  balloon  after  burst. 
The  effect  of  mechanical  attachments,  such  as  fins 
and  streamers,  was  evaluated.    (Author) 
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Air  Weather  Service,  Scott  AFB,  111. 

DANGER  TO  JET  AIRCRAFT  FROM  LIGHTNING, 

by  Herbert  S.  Appleman.   1  Jul  64,  9p 

AWS  TR179 

Unclassified  report 

Descriptors:  (*Jet  planes.  Lightning),  (*Llghtnlng, 
Aviation  safety),  (*Avlation  safety.  Lightning, 
Thunderstorms,  Atmospheric  electricity.  Hazards, 
Airplanes,  Damage.  Fuel  tanks,  Explosions,  Fuels, 
All-weather  aviation. 

This  report  presents  the  latest  available  Information  on 
lightning  hazards  to  jet  aircraft.   Included  are  the  temper- 
ature and  altitude  range  where  nx>st  strokes  are  encoun- 
tered, a  brief  discussion  of  the  type  of  damage  likely  to 
be  Incurred,  and  a  somewhat  more  detailed  look  Into  the 
possibility  of  fuel-tank  explosions  due  to  lightning  and 
electrostatic  discharges.   It  appears  that,  while  the 
possibility  of  such  explosions  Is  small,  aircraft  using 
JP-4  fuel  are  generally  more  vulnerable  to  this  hazard 
than  those  using  gasoline  or  kerosene.    It  Is  concluded 


from  this  and  other  hazards  associated  with  Jp-4  that 
jet  passenger  aircraft,  at  least,  should  use  keroseoe 
lliels  where  possible.   (Author)  ' ' 
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VISUAL,  DISPLAY,  AND  CONTROL  PROBL|MS 

RELATED  TO  FUQHT  AT  LOW  ALTITUDE^ 

Symposium  rept.  3-5  Mar  64, 

ed.  by  James  W.  Miller.    1964,  60p 

ONR  ACR95 

Unol^slfied  report 

Prepared  in  cooperation  with  Autonetlcs,  Aniibeim.  Calii. 

Descriptors:  (♦Symposia.  Flight),  (♦Flight,  tow  altitude). 
Flight  Instruments.  Optical  inatiuments.  Display  systems. 
Flight  control  systems.  Performance  (Humm).  Vibration. 
Vision,  Geograi^y. 


s;0< 


Contents:   Mission  and  operational  analysis;  ideographic 
orientation;  Nonelectronic  navigational  aids;  Displays  and 
controls;  Television  systems;  Pilot  task  loading;  Visual 
detectfon  and  recognition;  The  need  of  operational  flight 
daU;  Training  and  selection;  Simulation,  stress,  and 
related  variables;  Vibration  and  buffeting;  Automatic  systems 
to  aid  the  pilot;  Geographic  orientation  during  low-altitude 
flight;  Operational  problems  in  low- altitude  high-speed 
missions;  Visual  aspects  of  low-level  flight;  Human 
performance  during  vibration. 
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^rry  Gyroscope  Co..  Great  Nick,  N.  Y. 

RESEARCH  IN  PREDICTIVE  INSTRUMENTAtnON 

FOR  MANUAL  CONTROL. 

Interim  rept. 

Dec  63,  87p   HB-92020027 

Contract  Nocr4197  00 

Unelaaitaed  report 

Jointly  sponsored  by  Office  of  Naval  Research,  Bureau 
of  Naval  Weapons,  and  U.  S.  Army  Materiel  Command. 

Descriptors:  (♦Flight  Instruments.  Flight  control  sys- 
tems), (♦Flight  control  systems.  Instrumentation), 
Human  engineering,  Manned,  Control  systems.  Servo- 
mechanisms,  Display  systems.  Cockpits,  Caotrol 
simulators.  Flight  simulators.  Analog  compilers. 
Test  equipment.  Test  methods.  Tests. 


AIRCRAFT  AND  FLIGHT  EQUIPMENT  -  Division  1 


The  work  acconqilished  to  date  Includes  the  following: 
(1)  A  detail  definition  of  the  characteristics  of  the  control 
systems  to  be  studied;  (2)  the  design  and  fabrication  of  a 
complex  of  e]q>erlmental  equipment  v^ch  will  permit  the 
researoh  to  be  Implemented;  (3)  performance  criteria 
particularly  suited  to  evaluating  manual  control 
capability  for  tasks  with  limited  time  constraints  have 
been  generated;  and  (4)  an  experimental  program 
which  will  permit  the  systematic  Inclusion  of  all  of  the 
variables  wWch  affect  control  performance  has  Ijeen 
established  in  detail.   The  coD^>letlon  of  this  researoh 
will  provide  a  sound  basis  for  appropriately  applying 
prediction  concepts  to  specific  aircraft  maneuver 
tasks,  incorporatlBg  prediction  Information  in  exist- 
ing cockpit  displays,  and  generating  new  displays  to 
handle  predlcUon  data.   (Author) 
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New  Departure  Div..  General  Motors  Coip..  Bristol, 

Conn. 

RESEARCH  AND  DEVELOPMENT  OF  AIRFRAME 

BEARINGS  FOR  AEROSPACE  VEHICLES. 

Progress  rept.  no.  3,  1  Nov  62-31  Jan  63, 

by  R.  J.  Matt,  J.  B.  Muratore.  R.  E.  Murtesa.  and 

C.  J.  Zupkus.    11  Feb  63,  48p 

Contract  AF33  657  8431.  ProJ.  1315,  Task  131501 

Unclassified  report 

Descriptors:   (♦Airframe  bearings,  Aerospace  craft). 
High-temperature  research.  Lubricants,  Aluminum 
compounds.  Oxides,  Metal  coatings.  Tin,  Germanium 
compounds.  Tantalimi  compounds.  Tungsten  compounds, 
Molytxlenum  compounds.  Gallium,  Calcium  compounds. 
Selenium  compounds.  Boron  compounds.  Beryllium 
compounds,  Slllcldes,  Fluorides,  Nitrides,  Sulfides, 
Antioxidants,  Ceramic  materials.  Tests,  Friotton,  Wear 
resistance.  Vacuum  ai^aratus. 

A  total  of  153  Phase  1  tests  were  completed  at  temper- 
atures of  -lOOF.  1500F,  2000F,  and  2500F.    Results  demon- 
strated significant  differences  in  the  coefficient  of  friction, 
wear,  and  load-carrying  ability,  and  some  promise  of 
satisfactory  bearing  materials  for  the  entire  temperature 
range  Is  indicated.   It  was  agreed  to  discard  four  of  the 
eight  original  Phase  1  tost  materials  from  further 
testing.   The  Phase  2  lubricant  study  Is  currently  in  pro- 
gress and  four  of  the  six  lubricante  have  been  selected. 
Consideration  Is  being  given  to  two  additional  lubricante. 
The  Phase  3  ultrahigh  vacuum  test  rig  components  are 
being  fabricated  and  will  be  installed  into  the  test  chamber 
very  soon.  (Author) 
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RAND  Corp.,  Santa  Monica,  Calll. 

DISCRETIZATION  IN  GALACTIC  STRUCTURE  AND 

COSMOLOGY, 

by  T.  Y.  Thomas.  Jul  64.  57p   RM-3990RC 

Unclassified  report 

Descriptors:  (*Galaxles,  ReUtivlty  theory),  (•RelaUvlty 
theory.  Galaxies),  Celestial  mechanics.  Statics,  Trajectories, 
Wave  functions.  Transformations  (Mathematics).  Differential 
equations. 

The  memorandum  contains  the  groundwork  of  a  relatlvistic 
theory  for  the  explanation  of  the  discretization  effects  in 
the  structure  of  galaxies.   The  basic  assumption,  which  is 
referred  to  as  tlie  principle  of  similarity,  expresses  in  invari- 
ant differential  form  the  well-kDOwn  geometrical  concept  of 
the  similarity  transformation  and  leads  to  metrics  which 
appear  to  be  somewhat  more  general  than  those  in  common 
use  in  cosmolbgical  theory.   This  principle  also  leads  to  the 
Introduction  of  a  wave  function  which  can  be  Interpreted  as 
directly  representative  of  the  deviations  from  a  statical 
metric  that  occur  within  the  galaxlan  world  tubes  or  on 
their  boundaries  as  the  result  of  the  action  of  extraneous 
influences.   It  is  found  that  certain  discretization  effects  are 
required  for  the  existence  of  solutions  of  the  wave  equation 
satisfied  by  the  wave  function  under  steady-state  conditions; 
this  is  discussed  briefly  for  the  special  case  of  spherical 
galaxies.    (Author) 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Conunand,  Wright- 
Patterson  AFB.  Ohio. 

AFA-TEU  AIRCRAFT  CAMERA  AND  ITS  TESTS, 
by  V.  B.  n'in  and  V.  D.  Dervlz.    10  Jun  64,  2^ 
FTD  MT63  353  TT  64  11876 

Uoclasslfied  report 

Edited  machine  trans,  of  Tsentral'nyl  Nauchno- 
Issledovatel'skii  Instltut  Geodezii,  Aeros'emki  1  Kartografli. 
Trudy  (USSR)  1961,  no.  146,  p.  3-15. 

Descriptors:    ("Aerial  cameras,  Photogrammetry) ,  USSR, 
Photographic  images.  Aircraft  equipment.  Maps,  Geo- 
desies, Photographic  equipment.  Topographic  cameras. 
Testa. 

As  a  result  of  investigations  it  was  established  tliat  alr- 
cnft  camera  of  the  AFA-TEU  type  possesses  following 
special  features:    1.   It  allows  us  to  do  aerial  photographic 
s\u-vey  on  all  scales  required  for  composition  of  topogra- 
phic maps.    2.    It  expands  possibilities  of  application  during 
aerial  photographic  survey  of  highly  sensitive  and  also 
colored  and  spectrozonal  photomaterials.    3.   It  allows  us 
to  obtain  aerial  negatives  with  practically  constant  integral 
density  and  Increased  photographic  quality  and  to  automate 
their  photoiaboratory  processing.    4.   It  ensures  higher 
quality  of  straightening  of  aerofilm  in  a  plane.    5.    It 
Increases  the  accuracy  of  measurement  of  a  systematic  part 
of  the  deformation,  taken  into  consideration  with  stereo- 
pbotogrammetric  processing.   The  results  of  e^qwriments 
with  the  AFA-TEU-140  showed  that  the  construction  of  the 
aircraft  is  promising  both  with  respect  to  further  auto- 
mation of  processes  of  exposure,  and  also  increased  accuracy 
of  the  aeropbotograph.   The  decrease  of  dynamic  overloads 
In  construction  of  the  shutter  and  cassette  led  to  Increase  of 
reliability  of  work  of  the  aircraft  camera.  (Author) 
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Puerto  Rico  Univ.,  May  agues.  Coll.  at  Agriculture  and 

Mechanic  Arts. 

STUDY  OF  IONOSPHERIC  WINDS.    ADDITIONAL  DATA 

ON  THE  DETERMINATION  OF  IONOSPHERIC  DRIFTS  AND 

TURBULENCE  FROM  RADIO  FADING  RECORDS. 

Scientific  rept.  no.  6  (Final), 

by  Miguel  Wiewall,  Jr.  Jul  62,  278p 

Contract  AF19  604  2036,  ProJ.  7663,  Task  766304 

AFCRL  63  251 

Unclassified  report 

Descriptors:  (*IoDOflphere,  Wind),  (*Wlnd,  Ionosphere), 
Drift.  Turbulence,  Measurement,  Radio  waves.  Attenuation, 
Antennas,  Antenna  configurations,  Puerto  Rico,  Tables, 
Experimental  data.  Geophysics. 

Additional  data  Is  herein  presented  on  looospberlc  drifts 
and  turbulence  over  Mayaguez.  Puerto  Rico  during  the  year 
1959.   A  new  type  of  receiving  antenna  system  is  used  and  a 
rough  comparison  with  results  obtained  with  the  old  system  is 
given.   A  new  conc^t  in  the  computations  is  also  tried. 
(Author) 
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Army  Missile  Command.  Redstone  Arsenal,  Htmtsvllle.  Ala. 

TEMPERATURE  REGIME  IN  THE  UPPER  LAYERS  OVER 

THE  USSR. 

by  Nina  A.  Stepanova.   25  Bdar  64,  117p 

AMC-RA  RR  TR64  3 

Unclassified  report 

Descriptors:  ("Stratosphere ,  Temperature).  (*Tropopause. 
Temperature),  Atmospheric  temperature,  Diurnal  variations. 
Water  vapor,  Carbon  dioxide.  Cosmic  rays.  Dust,  Lapse 
rate.  Measurement.  Data,  Tables.  Graphics.  USSR. 

This  report  presents  data  obtained  through  the  study  of 
temperature  conditions  in  the  upper  air  layers  over  the  USSR. 
The  influence  of  water  vapor,  carbon  dioxide,  and  cosmic 
dust  on  temperature  variations  is  outlined.   While  one 
scientist  concluded  that  cosmic  dust  is  the  principal  factor 
stimulating  ascending  movements  of  air  in  the  stratosphere, 
still  no  agreement  exists  between  scientists  as  to  the  laws 
governing  temperature  variations  In  the  stratosphere. 
(Author) 
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Foreign  Tech.  Dlv..  Air  Force  Systems  Command,  Wright- 
Patterson  AFB,  Ohio. 

ON  THE  MECHANISM  OF  GEOMAGNETIC  EFFECTS  OF 
MAJOR  EXPLOSIONS, 
by  A.  F.  Kovalevskii.   24  Jun  64,  lip 
FTD  MT64  266.  TT  64  11889 

Unclassified  report 

Edited  machine  trans,  of  Siblrskii  Flzlko  -TeUmicbeskll 
Instltut.   Trudy  (USSR)  1962,  v.  41.  p.  87-91. 

Descriptors:   ("Terrestrial  magnetism.  Explosions). 
("Explosions,  Terrestrial  magnetism).  Nuclear  explosions. 
Electrons,  Ionization,  Shock  waves,  Magnetic  fields,  Elec- 
tric currents.  Meteorites,  Fission  product  activity.  Propa- 
gation, USSR. 

There  is  presented  a  brief  survey  of  proposed  mech- 
anisms of  geomagnetic  effects  of  nuclear  explosions.   On  the 
basis  of  similarity  of  effects  between  nuclear  explosions  and 


ASTRONOMY^'  GEOPHYSICS  AND  GEOGRAPHY  ■  Division  2 


explosloo  ot  the  Tungus  meteorite  in  1906  there  is  expressed 
a  tqrpotheslB  on  the  similarity  of  mechanisms  even  for 
qualitatively  different  explosions.   There  is  proposed  the 
following  mechanism  of  geomagnetic  effect  of  nuclear  explo- 
sions.  Immediately  after  explosion  over  an  area  with  a 
radius  of  3,000  to  4,000  km.,  there  develops  a  hel|^tened 
ionization  which  creates  possibilities  favorable  for  the  prop- 
agation of  hydromagnetic  Impulse.    First  pfasse  of  perturba- 
tion is  caused  by  this  impulse.   Second  or  main  phase  Is 
caused  by  the  action  of  the  shock  wave.    Lowering  of  the 
field  and  its  subeequent-restoratlon  are  associated  with  dia- 
placement  of  currents  with  respect  to  ttte  observation  stations 
and  their  gradual  damping.  (Author) 
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INVESTIGATION  OF  IONOSPHERIC  OBLIQUtfi  SOUNDER 

DATA. 

Scientific  rept.  no.  1, 

by  David  Davidson  and  Robert  M.  Gallant.   2|Apr  64,   10«p 

DECO  69P1 

Contract  AF19  628  3267,  Pro].  4603,  Task  4^309 

AFCRL  64  408 

UifOlaBsifled  report 


II 


Descrtptors:  ("Atmospheric  sounding.  Data),  ("Ionospheric 
propagation.  Radio  waves).  Ionosphere,   Attaospheric 
models.  Hlgti  frequency,  Radio  transmission.  Electron 
density.  Curve  fitting,  Hamlltonian,  Equatloqs,  Programming 
(ComiMters),  Anolog  computers.  j 

During  October  and  November  1962  simultaneous  vertical 
HF  ionospheric  soundings  were  taken  at  Midway,  Johnston 
and  Palmyra  Islands.   This  report  uses  the  observed  vertical 
soundings  to  predict  oblique  propagation  by  means  of  four 
methods  for  the  Midway-Palmyra  path  (3000  km).   The  first 
two  transmission  curve  methods  predicted  MOF  results 
wtiich  averaged  four  percent  higher  than  observed.   The  third 
and  fourth  methods  predicted  MUF  by  means  of  ray  tracing 
on  an  analog  computer  with  the  Hamilton  ray  equations.   The 
third  method  used  the  electron  density  at  path  midpoint  only 
and  predicted  results  which  averaged  eight  percent  liigher 
than  observed.    The  fourth  method  used  electron  density 
Interpolated  between  the  path  end-points  and  midpoints  to 
predict  results  which  were  one  percent  higher  than  observed. 
Additionally,  differential  path  delays  were  computed  and 
compared  to  observations.   Some  estimates  were  also  made 
of  abeorptloD  over  the  ray  path.   (Autbsr) 
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Army  Cold  Regions  Research  and  Bnglneerfatg  Lab., 

Hanover.  N.  H. 

REFLECTION  AND  TRANSMISSION  COEFFKIBNTS  AT 

THE  INTERFACB  ICE-SOLID, 

by  Hans  Roethllsberger.   May  64.  28p 

Pro].  022  01  034.  Task  8X99  27  001  03 

CRRBL  RRllO 

Uncljasslfied  report 

Descriptors:  ("Ice.  Wave  transmission).  Seismic  waves. 
Energy.  Compressive  properties.  Velocity,  Solids,  Geo- 
desies, Programming  (Computers),  Qlacieft.  Surfaces. 

Nafe's  presentation  of  reflection  and  transmission  coef- 
ficients at  a  solid-solid  Interface  was  used  to  compute  tables 
for  the  case  of  Ice  in  contact  with  another  solid  at  a  plane 
Interface.    Energy  ratios  of  all  the  combinations  of  reflected 
and  refracted  plane  P  and  S  waves  were  computed  for  30 
different  cases  of  the  second  solid.   A  compir^ssional  velocity 
of  3.6  km/sec,  a  deoaity  of  0.9  g/cu  cm,  and  a  value  of  1/3 


for  Polsson's  ratio  were  assumed  for  the  ice.    For  the  other 
solid,  the  velocity  ranged  from  1,2  to  6.0  km/sec,  the  den- 
sity from  1.5  to  3.0  g/cu  cm,  and  Polsson's  ratio  from  0  to 
1/3.   The  computations  were  carried  out  with  an  electronic 
computer,  and  the  results  are  presented  graphlcallv.  (Autboi) 
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PERFORMANCE  CRITERL\  FOR  THE  COMMON 

AVIATION  WEATHER  SYSTEM.   VOLUME  TWO. 

APPENDICES. 

Final  rept. 

1  Dec  62.    276p 

Contract  FAA  BRD139.  Task  10 

Unclassified  report 

Descriptors:   ("Civil  aviation,  Weather  forecastii«), 
("Weather  forecasting.  Civil  aviation).  Weather  communi- 
cations. Performance  (Engineering),  Airports,  Meteroiogi- 
cal  instruments,  Meterological  parameters. 

Contents:  determining  the  system  temporal  performance 
flgure-of-merit;  Listing  of  civil  and  military  terminals 
located  in  the  continental  U.  S.;  preliminary  investigation  of 
data  requirements  for  numerical  weather  prediction; 
tatmlated  Influence  functions  for  surface  and  upper-air 
observations;  scoring  ftinctions  for  observing  subsystem 
sensors;  current  (1962)  noeteorological  forecasting 
capability. 
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SUPPLEMENT  TO  AN  EVALUATION  OF  2-7-HR 

AVUTION  TERMINAL^  FORECASTING  TECHNIQUES. 

Technical  pub.  no.  23,  suppl., 

by  Isadore  Enger,  Lawrence  J.  Reed,  and  James  E. 

MacMonegle.   Nov  62,  343p   TRC  7044  46 

Contract  FAA  BRD363,  Pro].  204  1 

Unclassified  report 

Descrtptora:  ("Weather  forecasting,  ReUaUUty), 
Meteorology.  Climatology,  Tablea,  Statisttcal  data.  Proba- 
bility, Statistical  analysis.  Airports. 

The  main  body  of  the  report  (AD-413  049)  contains  a 
description  of  the  extensive  procedure  used  to  test  and  eval- 
uate certain  statistical  terminal-weather  forecasting  tech- 
nicfiee  and  a  sxmimary  evaluation  of  the  results.   The  supple- 
ment contains  details  of  the  test  too  lengthy  for  inclusion 
in  the  main  part,  some  items  of  interest  in  themselves  but 
of  peripheral  importance  to  the  central  purpose  of  the  test, 
and  a  large  number  of  contingency  tables  of  forecast-vs- 
observed  values. 
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OBSERVATIONS  ON  THE  RELATIONSHIP  OF  ENERGETIC 

PARTICLE  PRECIPITATION  TO  AURORAL  ZONE 

PHENOMENA. 

Scientific  rept.. 

by  J.  R.  BarcuB.   Jun  64,  40p 

Grants  AF  AF06R62  422;  AF  APOSR331  63 

Unclassified  report 

Descriptors:  ("Auroras.  Electrwis).  Charged  particles. 
X-rays,  Meteorological  balloons.  Radiation  measurement 
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systems.  Atmospherics,  Alaska,  Meteorology.  Geophysics, 
Nuclear  physics. 

A  series  of  instnunented  balloon  flights  was  made  from 
Barrow,  Alaska,  to  study  the  relatiwjship  of  electron 
precipitation  to  auroral  zone  phenomena.   Observations  and 
results  are  presented  on  the  relationship  of  energetic 
electrons  to  visual  aurora,  auroral  absorption,  and  to 
geomagnetic  pulsations. 
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Friez  Instrument  Dlv.,  Bendix  Corp.,  Baltimore,  Md. 

DEVELOPMENT  OF  THE  AN/AMQ-21  MULTICHANNEL 

RADIOSONDE. 

Final  rept.,  for  Apr  63- Mar  64, 

by  S.  L.  Ashford  and  W.  P.  Gleisner.  Jun  64,  91p 

Contract  AF19  628  2834.  Pro],  6682,  Task  668201 

AFCRL  64  326 

Unclassified  report 

Descriptors:  ('Radiosondes,  Design),  Meteorological 
Instruments,  Meteorological  balloons.  Atmospheric  temper- 
atvire.  Humidity,  Refractive  index.  Telemeter  systems. 
Circuits,  Telemetsring  antennas.  Environmental  tests, 
FUght  testing. 

The  development  of  the  AN/AMQ-21  Continuous  Trans- 
mission Multichannel  radiosonde  for  use  with  Rawin  Set 
AN/GMD-2  for  meteorological  soundings  is  described. 
Primary  functions  of  the  radiosonde  are  the  measurement 
of  slant  range,  temperature,  humidity  and  the  provision  for 
using  an  index  of  refraction  sensor.   It  is  a  balloon  borne 
ground  laimched  device,  transmitting  all  data  simultaneously 
on  a  standard  radiosonde  carrier  frequency.   The  report 
includes  design  considerations,  descriptions  of  the  radiosonde 
electronic  system,  discussion  of  associated  antenna  develop- 
ment, results  of  environmental  and  flight  tests,  and  recom- 
mendations for  additional  developmental  work.  (Author) 
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STRUCTURAL  CONTROL  OF  THE  VERTICAL  VAIUATION 

OF  THE  STRENGTH  OF  SEA  AND  SALT  ICE, 

by  W.  F.  Weeks  and  A.  Assur.   Apr  64,  21p 

Task  8X99  27  001  03 

CRREL  RR-113 

Unclassified  report 

Descriptors:   (•Ice,  Tensile  properties),  Sea  water. 
Freezing,  Models  (Simulations),  Crystal  structure. 
Sodium  con^xxinds.  Chlorides. 

The  vertical  variation  in  the  strength  of  sea  ice  was 
studied  by  using  data  from  NaCl  ice  which  shows  a  struc- 
tural similarity  to  sea  ice  and  has  straightforward  phase 
relations.    Measurements  show  that  the  plate  spacing  is  a 
linear  function  of  the  sixth  root  of  the  distance  below  the  upper 
ice  surface  (z).   Available  values  of  the  same  parameter  for 
natural  sea  ice  are  in  good  agreement  with  this  relation. 
Equations  giving  the  dependence  of  the  ring-tensile  strength 
of  the  ice  on  z  were  developed.    It  is  demonstrated  that  in 
NaCl  ice  sheets  the  systematic  increase  in  the  plate  width 
with  depth  produces  slg^nificant  changes  in  the  ring-tensile 
strength  of  the  ice.    Field  tests  previously  performed  indi- 
cate tliat  similar  relations  bold  for  sea  ice. 
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CURRENT  STUDIES  SOUTH  OF  BERMUDA, 

by  John  G.  Bruce,  Jr.   Feb  64,  70p 

WHOI  Ref-64  5,  ARTEMIS-37 

ContracU  Noar2866  00,  Nonr266  66,  ProJ.  NR287-004 

Unclassified  report 

Reissued  from  Hudson  Labs.,  Columbia  Univ., 
Dobbs  Ferry,  N.  Y. 

Descriptors:    (*Ocean  currents.  Measurement),  Bermuda, 
Oceanographic  data.  Tables,  Temperature,  Salinity, 
Laminar  flow.  Velocity,  Towed  bodies,  Oceanographic 
equipment. 

^bsurf  ace  current  measurements  made  south  of  Planta- 
genet  Bank,  Bermuda,  indicated  a  steady  mean  current 
field  over  a  two  week  period  during  July  1961,  flowing 
approximately  in  a  westerly  direction.    Measurements  were 
mode  using  drogues,  free  instruments,  and  hydrogr^hic 
stations.   The  use  of  the  free  Instrument,  a  device  for 
measuring  horizontal  water  transport  by  sinking  to  a  pre- 
determined depth  and  returning  to  the  surface.  Is  described. 
A  region  of  laminar  flow  was  indicated  up  current  and 
around  the  edges  of  the  bank,  and  a  turbulent  region  was 
found  to  exist  Just  down  current  of  the  bank  edge.   Surface 
currents  of  about  25-35  cm/sec.  were  found,  while  with 
increasing  depth  there  was  a  gradual  decrease  in  velocity, 
the  mean  velocity  being  10-12  cm/sec.  between  600  fatboms 
and  the  bottom.  (Author) 
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Progress  rept., 
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Descriptors:  (♦Geology,  New  Mexico),  (*Petrology, 
Limestone),  (* Petrography,  Limestone),  Marine  geology. 
Sedimentation,  Carbonate  minerals.  Structural  geology. 
Stratigraphy,  Paleoecology,  Mexico  Gulf. 

The  Campeche  Bank,  which  constitutes  the  northwestern 
portion  of  the  continental  shelf  of  the  Yucatan  Peninsula  of 
Mexico,  is  an  area  characterized  by  Recent  carbonate 
sedimentation.   The  shelf  is  composed  of  Pleistocene- 
Tertiary  IncKirated  limestones  overlain  by  an  unconsolidated 
sediment  veneer,  only  part  of  which  is  modem  sedimentary 
material,  the  bulk  being  relic  sediments  associated  with  the 
sea  levels  of  the  Pleistocene-Holocene  fluctuations.   Over 
1000  core  and  grab  samples  of  this  veneer  were  collected 
from  Texas  A  and  M  research  vessel  Hidalgo.    Fragments  of 
lithified  carbonate  rocks  occurred  in  most  of  these  samples, 
and  were  Interpreted  as  representing  true  lithoclasts,  having 
been  torn  by  some  process  from  the  Indurated  limestones 
beneath  the  veneer.   The  Ilthic  fragments  were  removed  from 
the  samples  and  thin-sectioned  for  petrographic  study.   The 
results  of  their  examination  were  used  to  reconstruct  the  more 
recent  paleogeographic  history  of  the  area,  and  to  investigate 
the  early  diagenetic  changes  that  occur  In  carbonate  rocks. 
Petrographic  analysis  resulted  in  the  division  of  the  lithlc 
fragments  into  six  textural  groups:   (1)  biomicrites;  (2)  bio- 
sparites;  (3)  oomicrites;  (4)  oosparltes;  (5)  mudstones  and 
(6)  boundstones. 
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Descriptors:   (*Atomo8|riiere  models.  Baltimetric 
pressure),  (^Meteorological  parameters.  Atmosphere 
models).  Lapse  rate,  Geophysics,  Potential  ttieory. 
Differential  equations. 

Pressure  scale  height,  density  scale  height  and  their 
vertical  gradients,  all  defined  in  terms  of  geopotential 
altitude,  are  compared  and  related.   Constant  vertical  gra- 
dients ot  both  geopotential  pressure  scale  height  and  geo- 
potential density  scale  hel|^t  are  seen  to  exist  simultan- 
eously.   This  situation  leads  to  simply  related  equivalent 
expressions  for  both  pressure  ratto  and  density  ratio  versus 
geofxHentlal  height  in  terms  of  the  geopotential  gradiente  of 
either  pressure  or  density  scale  height.   These  equations 
Involve  series  expansions  which,  for  many  applications,  may 
be  truncated  after  the  first  term  which  is  unity.   The  errors 
introduced  Into  the  pressure  and  density  ratios  by  stich  tiun- 
catton  is  considered.   Simultaneously  constant  vertical  gra- 
dients of  the  geometric  versions  of  both  pressure  and  den- 
sity scale  height  are  shown  to  be  physically  impossible. 
The  implication  of  this  situation  on  equatloCB  for  pressure 
and  density  ratios  In  terms  of  geometric  altitude  and  con- 
stant gradiente  of  the  geometric  forms  of  p^sure  and  den- 
sity scale  height  are  considered.  (Authoi) 
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INVESTIGATIONS  ON  THE  TROPICAL  EASTERLY  JET. 

Final  rept.  no.  1. 
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Contract  DA91  591EUC2781 

Unclassified  report 

Descriptors:  ('Jet  streams  (Meteorology).  Tropical 
regions).  Wind,  Upper  atmosphere,  ClimaMlogy, 
Atmospheric  temperature.  Dynamics,  AtntOspheric  motion, 
Meteorologloal  phenomena.  Periodic  variations. 

Contents:  Upper  wind  climatology,  Meridioial  temperature 
cross-sections.  Dynamics  of  the  tropical  easterly  Jet,  The 
role  of  the  tropical  easterly  jet  in  tlte  general  atmospheric 
circulation.  Remarks  on  the  synoptic  behavleur  of  the 
tropical  easterly  Jet. 
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OBJECTIVE  AND  AUTOMATIC  METHODS  !POR 

SYNOPTIC  UTILIZATION  OF  MULTIPLE  ffSATHER 

RADAR  DATA. 

25  Jan  62,  176p   WSC  F9 

Contract  FAA  BRD367 
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JL 


Descriptors:   (* Weather  conununlcatfons,' lleteoro- 
logloal  radar),  (*Data  processing  systemai.  Meteorologi- 
oal  radar).  (*Meteorological  radar.  Data  ^rocessti^ 


systems),  Data  transmlsston  systems.  Coding.  Doppler 
radar.  Economics,  Coste,  Feasibility  studies.  Digital 
systems.  Automation.  Air  traffic  control  systems.  Photo- 
graphs. Photognqphlc  equipment.  Display  systems. 
Radar  scanning. 

A  discussion  of  various  methods  which  are  applicable  to 
the  objective  and  automatic  collection  of  multiple  weather 
radar  daU  for  synoptic  utilizatfon  is  covered.   The  dis- 
cussion includes:   technique  and  hardware  status,  initial 
and  maintenance  cost  estimates,  age  of  data  comparison, 
data  format  comparison,  feasibility  demonstration  of  the 
techni(;pies  considered;  using  a  seven  station  network  in  the 
midwest  terminating  at  Kansas  City  (MKC)  and  the  system 
recommended,  for  further  consideration  and  test,  as  an 
integral  portion  of  the  common  avlatton  weather  systun. 
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Electrical  Engineering  Reeearch  Lab.,  Univ.  of  Illinois, 
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THE  UNTVERSTTY  OF  ILLINOIS  RADIO  TELESCOPE. 

Progress  rqrt.  no.  20,  1  A{>r-30  Jun  M. ' 

10  Jul  64,  7p 

Contract  Nonrl834  22 

Unclassified  report 

In  eooperation  with  the  Graduate  ColL  and  the  Dept.  of 
Astronomy  of  the  Univ.  of  Illinois. 

Descriptors:    (*Radio  astronomy.  Instrumentation), 
(•Telescopes,  Radio  astronomy).  Digital  recording  sys- 
tems. Date  processing  systems.  Radio  towers.  Reflectors, 
Antennas,  Noise  (Radio),  Parametric  amplifiers.  Main- 
tenance, Radio  Interierometers,  Radio  Interference,  Clocks. 

The  radto  telescope  was  in  operatfoh  during  ttte  entire 
report  period.   The  difficulties  with  electronic  equipment 
experienced  during  the  previous  period  have  been  remedied 
and  date  were  acquired  during  all  suitable  observing 
periods.    An  additional  tuning-fork-controlled  sidereal 
clock  was  constructed  and  placed  In  operation,  preparatory 
to  the  Installation  of  digital  recording  equipment.    Studies 
of  possible  data-digitizing  schemes  were  continued  and  one 
such  scheme  was  chosen  as  a  first  experiment.   Routine 
maintenance  of  the  reflector  and  tower  structure  was  con- 
tinued at  the  accelerated  rate  which  is  usual  in  summer. 
Analysis  of  the  date  was  continued  at  an  accelerated  rate, 
and  various  computer  programs  to  assist  in  tbia  work  were 
written  and  c'w  '^ki  1.  (Autiior) 
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THE  PARALLAX  OF  THE  MOON  IN  TERMS  OF  A  WORLD 

GEODETIC  SYSTEM. 

by  Irene  Fischer.   1963,  46p 

Unclassified  rvpatt 

Presented  to  the  General  Assembly  (13th)  of  the  International 
Union  of  Geodesy  and  Geophysics,  Bericeley.  California, 
August  1963. 

Descriptors:  (*Moon,  Geodesies).  (^Astronomical  geodesies. 
Moon),  Geophysics.  Astrophjrsics,  Distance-measuring 
equipment. 

Contents:  The  transit  observations  of  mosting  A,  The 
geodetioally  oonqiuted  distance  between  the  observatories. 
Hansen's  value  at  mean  parallax.  The  geometric  parallax  as 
referred  to  ibe  astrogeodetic  world  datum.  The  dynamical 
parallax.  The  lunar  distance  from  oooultatlons.  The  lunar  dls- 
tanoe  from  radar  measurements. 
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DouglM  Aircraft  Co.,  Inc.,  Santa  Monica,  Calif. 

BARTH-TO-MOON  TRAJECTORIES  IN  THE  RESTRICTED 

THREE-BODY  PROBLEM. 

Enflneerlng  paper, 

bjr  P.  A.  Lagerstrom  and  J.  K.  Kevorkian. 

fl^^tar  S^>  60p   DAf  EF1646 

Onat  AF  AFOSR62  256 

AF06R  J886 

Unclassified  report 

Dwcrtptors:   (*Tra]ectories,  Iterturbatlon  theory), 
(*N-bod]r  problem.  Trajectories),  Orbital  trajectories. 
Earth.  Moon,  Particles,  Energy,  Time,  Gravity, 
Velocity,  Momentum,  Boundary  layer.  Integrals,  Differ- 
ential equations.  Polynomials,  Functions,  Celestial 
OMChsnics,  Space  flight. 

Motion  at  a  particle  of  negligible  mass  from  the  neighbor- 
hood erf  a  gravitational  center  ( the  'earth')  of  mass  (1-mu) 
to  the  neighborhood  of  a  second  center  (the  'moon')  ci  mass 
nni  is  studied  within  the  framework  of  the  restricted  three- 
body  problem  by  asymptotic  me^Mds  for  the  case  mu  <  <  1. 
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Chicago  Univ.,  111. 

THUNr«RSTORMS  AND  THE  LOW-LEVEL  JET. 

Research  paper  no.  22  (Final), 

bgr  William  D.  Bonner.   Oct  63,  30p 

Contract  DA36  039sc88932 

Unclassified  report 

Rept.  on  Mesometeorology  Pro]. 

Descriptors:  (*ThundeTstonns,  Jet  streams  (Meteorology), 
(•Jet  streams  (Meteorology),  Thunderstorms),  Weather 
forecasting.  Air  mass  analysis.  Meteorological  parameters. 
Correlation  techniques.  Mlcrometeorology.  Kansas, 
OUaltoma,  Missouri,  Nebraska. 

The  relationship  between  the  low-level  Jet  and  thunderstorm 
activity  in  the  south-central  United  States  Is  examined 
throogh  mesoanalysls  of  surface  data  from  Weather  Bureau 
and  NSSP  stations.   Separate  squall  systems  werij  found  to 
move  through  Kansas  and  Oklatioma  during  the  ni^t;  the 
systems  in  Kansas  persisted,  wtiile  those  in  Oklahoma  died 
out.  The  reason  for  this  seemed  to  be  associated  with  the 
vertical  velocity  fields  at  low  levels.   It  is  postulated  that  the 
orientation  of  thunderstorms  with  respect  to  the  Jet  maximum 
may  be  an  important  factor  in  determining  whether  or  not 
they  will  survive  for  any  appreciable  period  of  time.    (Author) 


la  described.   The  purpose  of  the  operatlOD  was  to  ohUtn 
moisture,  temperature,  and  wind  obserratlODS  ia  tiie  kn^tevels 
of  a  squaU  line.   The  Cedar  Hills  televlsioo  tower  {UM') 
proved  to  be  an  Ideal  looatloo  for  such  an  opentlo*.  In 
ariditloii  to  the  Instnuneatatlon  alreatiy  mounted  on  (be  tower, 
temperature  and  moisture  were  sampled  ooatliiuously  at  six 
levels.   Surrounding  the  tower,  small  scale  and  meaoscale 
netwoiks  were  maintained  for  a  horixootal  capabUtty.   The 
operational  results  are  catalogued  in  the  analysis  of  a  squall 
line  wlilch  passed  the  area  on  May  28-29,  1962.    Higli-level 
time  and  space  sections  revealed  the  eovlromnental  condltlans, 
Willie  low-level  sections  of  wind,  moisture,  and  tea^terature 
revealed  the  structure  of  the  squall  line.  Results  of  the  study 
indicated  that  the  moisture  anomaly,  referred  to  as  a  'humidity 
dip',  increases  in  magnitude  with  height.    Another  feature  noted 
was  the  existence  of  a  low-level  moisture  w««^r<iM.«  located 
Just  ahead  of  the  squall  line.  (Autboi) 
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RESEARCH  ON  SPREAD-F  STUDIES. 
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Unclassified  report 

Descriptors:  (*Ianoe{ri)eric  disturbances.  Terrestrial 
magnetism),  Radiofrequency  interference,  High  frequency. 
Gas  ionization.  Photochemistry,  Polar  regions,  Electron 
density.  Radio  astronomy.  Atmospheric  sounding. 

The  results  of  ionospheric  observations  using  a  variety  of 
techniques  are  svunmarized  to  show  that  magnetic-field- 
aligned  irregularities  exist  in  the  ionosphere.    A  critique  of 
theories  explaining  why  the  irregularities  cause  spread  echoes 
is  given.   Statistical  studies  of  the  geographic  and  temporal 
variations  In  spread-F  occurrence  are  summarized.    The 
fundamental  question  of  how  irregularities  causing  spread  F 
are  produced  in  the  ionosphere  is  discussed.    It  is  suggested 
that  incoming  charged  particles  traveling  down  magnetic -field 
lines  to  F-region  heights  create  field-aligned  ionization  which' 
is  masked  during  the  day  by  photoionization.    The  profx^sed 
mechanism  is  supported  by  observational  results  in  polar 
regions.    A  theoretical  treatment  of  the  formation  of  the 
ionosphere  over  the  pole  at  winter  solstice  indicates  that 
photoionization  alone  is  Inadequate  to  explain  observed 
electron  densities  in  the  F  layer,  and  an  additional  production 
mechanism  such  as  incoming  charged  particles  is  needed. 
A  study  of  traveling  disturbances  at  high  latitudes  reveals 
that  the  phenomenon  is  invariably  followed  by  spread-F 
conditions.    An  analysis  of  WWV  reception  at  high  latitude  is 
discussed  to  show  tl>e  effects  of  spread  F  on  high-frequency 
(HF)  communications  circuits.  (Author) 
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ON  THE  LOW-LEVEL  STRUCTURE  OF  A  SQUALL  LINE. 

Research  paper  no.  21  (Final), 
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Descriptors:  (* Atmospheric  motion.  Air  mass  analysis), 
(*Alr  mass  analysis.  Atmospheric  motion).  Meteorological 
parameters.  Humidity,  Atmospheric  temperature.  Wind, 
Meteorological  instruments.  Operation,  Texas. 

The  d^lgn  of  a  field  operation  which  took  place  during  the 
month  of  May,  1962,  In  the  Dallas-Fort  Worth,  Texas,  area 
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INVESTIGATIONS  OF  COSMIC  SPACE  AND  THE  UPPER 
LAYERS  OF  ATMOSPHERE;  FLIGHTS  OF  SHIPS  'V08TOK-6' 
AND  "VOSTOK-e';  COSMOS  AND  LIFE;  AURORA  POLARIS 
AND  RADIATION  OF  THE  NIGHT  SKY, 
by  A.  A.  Blagonravov,  V.  G.  Denlsov,  A.  A.  Imshenetskii , 
and  V.  L  Krasovskll.    9  Mar  64,  53p 
FTD  MT63  256;  TT  64  11965 

Unclassified  report 

Edited  machine  trans  of  A^kademiy^  N/aul^  SSSR.   Vestntk, 
1963,  5-  3^1  no.  9.  p.  9-32. 


10 


ASTRONOMY,  GEOPHYSICS  AND  GEOGRAPHY  •  Division  2 


Descriptors:  (*Spsoe  environmental  conditions,  DsU), 
(*Space  medicine.  Astronauts),  ("Space  biology.  Micro- 
organisms), (*Aurorae,  Terrestrial  magnetism).  Upper 
atmosphere.  Satellites  (Artificial),  Radiosstronomy, 
Manned  spacecraft,  Ni|^  sl^,  USSR. 


AD-602  616 
OTS  Prices: 


Dlv.  a 
HC  $4.00/MF  $0.75 


Air  Force  Cambridge  Research  Labs.,  Bedford,  Mass. 

CELESTL\L  BACKGROUND  RADL\TION.    L    A  REVISED 

SCALE  OF  BOLOMETRIC  CORRECTIONisi 

Air  Force  Surveys  in  Geophysics, 

by  RusseU  0.  Walker.   Mar  64,  123p 

ProJ.  7670 

AFCRL  64  169  I:  AFCRL  AFSG155  I 

UncUiUtfled  report 

Descriptors:  ("Bolometers,  Calibration)-,  (*Stars. 
Spectroscopy),  Thermal  radiation.  Background,  Standards. 
Photoelectric  effect.  Colon,  Models  (Simulations), 
Reviews. 

A  short  review  is  given  of  the  literature  pertinent  to  the 
bolometric  correction.    A  recommended  scale  of  bolometric 
corrections  is  presented  based  upon  recent  model  atmo  - 
spheres  for  stars  of  early  spectral  type,  and  upon  stellar 
energy  distributions  synthesized  from  photoelectric  obser- 
vations of  stare  later  than  FO  V.   The  reduction  of  various 
pbotoelectrlcally  determined  magnitude  and  color  systems 
to  a  common  system  and  the  further  reduction  of  these 
measurenoents  to  absolute  energy  units  Is  discussed  in  some 
detail.    (Author) 


AI>-602  653  Dlv.    2,  20 

OTS  Prices:  HC  $2.00 /MF  $0.50 


N^jUTRON  FLUX 
E. 

M.  Panettl. 


Milan  Univ.  (Raly). 

MEASUREMENT  OF  THE  COSMIC  RAY 

AT  45  DEGREES  GEOMAGNETIC  LATITUDE 

Technical  rept. 

by  G.  Boella,  G.  Degli  Antonl,  C.  Dilworth 

and  L.  Scarai.    11  May  64,  40ip 

Grant  AF  EOAR63  106 

AFCRL  64  487 

Unclassified  report 

Descriptors:  (*Cosmic  rays.  Neutron  fhu :i,  ("Neutron 
flux.  Cosmic  rays).  Albedo,  Neutrons,  Atmosphere, 
Measurement,  Meteorological  balloons.  Neutron  detectors. 
Geophysics.  Nuclear  physics,  Italy.  1 1 

In  a  series  of  balloons  flights  with  a  llght-tmelgfat  neutron 
detector,  the  flux  of  the  cosmic  ray  neutrons  in  the 
atmosphere,  at  45  degrees  geomagnetic  latitude,  was 
Investigated.   The  energy  spectrum  proposed  by  Newkirk 
(1963)  was  found  to  be  In  agreement  with  the  experimental 
results.   Values  of  the  neutron  flux  through  the  atmosphere 
are  given  and,  by  extrapolation  to  zero  pressure,  the  neutron 
leakage  was  determined  as  (0.45  *  0.07)  neUron  sq.  cm 
sec.  at  the  top  of  the  atmosphere.   A  deUlled  study  of  the 
previous  experiments  on  albedo  neutrons  which  led  to 
conflicting  results  was  made  and  was  shown  that  the 
apparent  discrepancies  can  be  accounted  for  by  instrumen- 
tal bias  and  locally  produced  neutrons.    (Author) 


AD-602  655  Dlv.   2 

OTS  Prices:  HC  $2.00/MF  $0.50 

Klruna  Geophysical  Observatory  (Sweden). 
AURORAL  ZONE  IONOSPHERIC  RESEARCH. 
Annual  summary  rept.  for  1  Mar  63-29  Feb  64, 
by  Ludwlk  Uszka  and  Alv  Egeland,   20  Matf  M.  40p 


Contract  AF61  052  678 
AFCRL  64  353 


UooUsslfied  report 


Descriptors:  (*Aurorae,  Ionoq>here),  (*IODOsphere, 
Auroras),  Magneto-optlc  ^sct.  Scintillation  counters, 
Eleotroos,  TerrestiaJ  magnetism.  Electromagnetic 
waves.  Audiofrequency.  Background,  Extraterrestrial 
radio  waves.  Measurement,  Geophysics,  Sweden. 

The  research  was  carried  out  with  emphasis  on  Faraday 
rotatioa  and  scintillation  phenomenon.   It  was  found  from 
Faraday  rotation  studies  that  the  direction  of  the  horizon- 
tal component  of  the  geomagnetic  field  In  the  F-reglon 
differs  by  about  8  degrees  from  that  at  ground  level. 
Increases  of  the  rate  of  Faraday  rotation  observed  in  the 
auroral  zone  were  eiqplalned  in  terms  of  large  horizontal 
variations  of  the  total  electron  content.   It  was  found  that 
the  an4)lltude  of  these  variations  is  about  one  order  of 
magnitude  larger  than  those  observed  at  middle  latitudes. 
Naturally  occurring  electromagnetic  radiation  in  the 
audio-frequency  range  was  also  studied.   The  results 
obtained  are  to  some  extent  compared  with  slmlllar  mea- 
surements at  Sagamore  .Hill,  Mass..  USA  carried  out 
during  the  same  period.   Several  emission  bands,  which 
are  quite  distinct  from  the  normal  background- signals  and 
are  obtained  as  strong  enhancements  in  portions  of  the 
spectrum,  have  been  recorded.    (Author) 


AD-602  668 
OTS  Prices: 


Dlv.   2,  25 
HC  $3.00/MF  $0.50 


Manchester  Univ.  (England). 

OBSERVATIONS  OF  THE  FREQUENCY  DEPENDENCE 

OF  POLARISATION  OF  THE  UGHT  OF  THE  MOON  AND 

OF  MARS. 

Technical  note  no.  3, 

by  David  Clarke.    13  Jan  64,  56p 

C4»tract  AF61  052  378 

AFCRL  64  442 

Unclassified  report 

Descr4>tor8:  ("Polarization,  Astrophysics),  ("Moon, 
Optical  properties),  ("Mars,  C^tical  properties).  Planets, 
light.  Optics,  Curve  fitting.  Graphics,  Equatltms,  Tables. 

Polarisation  measurements  were  made  on  different 
regions  of  the  Moon  and  disc  of  Mars  In  different  wave- 
ImukIs  under  several  phase  angles.   A  new  effect  of  the 
rotation  of  the  direction  of  vibratUm  of  the  polarisation  was 
discovered  for  the  planet  Mars.   (Author) 


AD-602  7U  Div.   2,  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

United  Aircraft  Corporate  Systems  Center, 

Farmlngton,  Conn. 

HUMAN  ENGINEERING  CONSIDERATIONS  IN  TACTICAL 

METEOROLOGICAL  EQUIPMENT, 

by  Stephen  D.  Benson  and  Robert  L.  Hllgendorf. 

Jun  64.    14p 

Contract  AF19  628  3357 

ESD  TDR64  437 

Unclassified  report 

This  rept.  was  presented  at  the  meeting  of  the  Army 
Integrated  Meteorological  System  Coordinating  groiq> 
(10th).  held  21  May  64.  at  Oie  433L  System  Program 
Office,  Waltfaam.  Mass. 

Descriptors:  ("Human  engineering.  Meteorological 
instruments),  ("Meteorological  instruments,  Human 
engineering).  Systems  engineering.  Instrumentation. 
Mobile,  Weattier  stations.  Cloud  height  indicatora.  Wind 
direction  indicators.  Design.  S^wdflcatlons,  Standard- 
isation, Military  requirements. 
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This  report  concerns  human  capabilities  and  llinitations 
as  they  interface  with  the  operation,  maintenance  and 
control  of  tactical  meteorological  equipment   It  discusses 
several  pieces  of  tactical  meteorological  e<pUpment  and 
relates  to  these  equipment  their  major  'Human  Engineer- 
ing' problems  and  coooems.   (Author) 


AD-602  719  Div.    2,  32 

OTS  Prices:  HC  $3.00/MF  $0.75 

Aerospace  Technology  Div.,  Washington.  D.  C. 
TERRESTRIAL  UTILIZATION:    COMPILATION  OF  AB- 
STRACTS. 
Rept.  no.  2. 
15  Jul  64,  68p 
ATD  P64  45,  TT  64  711M 

Unclassified  report 

Surveys  of  Soviet-bloc  scientiflc  and  technical  literature. 

Descriptors:  (*Soils,  Abstracting),  (* Abstracting.  SoUs), 
Rock  (Geology),  Test  methods.  Symposia,  Stability. 

One  hundred  PBferences  wiQi  abstracts  are  listed  under 
the  following  topics:   Soviet  definition  of  'soil'  and 
'ground';  natural  soils  and  ground;  melioration  of  soils 
and  ground;  atabilliation  methods;  Soviet  melioration  prac- 
tice; testing  methods,  techniques  and  equipment;  confer- 
ences. (Author) 


AD-602  728  Div.    2.  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Ballistic  Research  Labs.,  Aberdeen  Proving  Ground,  Md. 

A  COMPUTER  PROGRAM  FOR  AUTOMATIC  STAR 

IDENTIFICATION. 

by  Anojean  Wagner.   Dec  63,  36p 

Pro].  1E2502060240 

BRL  MR1535 

Unclassified  report 

Descriptors:   (*Star8,  Identification),  (*Programming 
(Computers),  Astronomical  data).  Astrophysics,  Informa- 
tion retrieval,  CatalM^s,  Magnetic  tape,  Position  finding. 
Cameras,  Calibratl^  Pbotogrammetry. 

This  report  describes  an  automatic  star  identification 
program.   The  identification  of  sUrs  is  obtained  from  the 
Boss  Catalogue  data  recorded  on  magiietlo  tape,  and 
standard  coordinates  are  computed.   The  ou^t  format  is 
compatible  with  the  input  format  of  the  camera  orientation 
programs.  (Author) 


AD-602  744 
OTTS  Prices; 


Div.   2,  6 
HC  $3.00/MF  $0.50 


minois  State  Water  Survey,  Urbana. 
INVESTIGATION  OF  THE  QUANTITATIVE 
DETERMINATION  OF  POINT  AND  AREAL  PRE- 
CIPITATION BY  RADAR  ECHO  MEASUREMENTS. 
Technical  rept.  no.  9,  1  Oct  63-31  Mar  64, 
by  A.  L.  Sims  and  E.  A.  MueUer.   31  Mar  64,  5Sp 
Contract  DA36  0398c87280,  Task  3A99  07  001  01 

Unclassified  report 

Descriptors:  (* Meteorological  radar.  Atmospheric 
precipitation),  (* Atmospheric  precipitation. 
Meteorological  radar).  Rainfall,  Raindrops,  Measure- 
ment, Radar  echo  areas.  Radar  signals,  Attenuation, 
Radar  reflections.  Cameras,  Data,  Meteorology, 
Radioactive  fallout,  TraffictJaillty,  Communicatioa 
theory.. 

J 


The  operational  programs  for  the  radars  and  raindrop 
cameras  are  proceeding  normally.   The  M-33  acquisi- 
tion radar  is  being  used  with  step  gain,  at  present.    The 
drop  cameras  have  been  installed  but  are  not  yet  ready 
for  data  collection.    The  proposal  for  measuring  radar 
attenuation  and  reflectivity  to  determine  rainfall  rate 
la  investigated  and  found  to  yield  no  significant  gain 
in  estimate  reliability.   A  method  for  attenuation 
correction  is  proposed  and  evaluated.   It  appears  to  be 
useful  for  a  majority  of  storms.   The  1963  drop-size 
data  from  the  East  Central  minois  Network  are 
presented  in  brief.   Generally  no  differences  in  the 
R-Z  relationship  for  a  2-mile  separation  of  san^dinf 
points  was  found.   (Author) 


AD-602  778  Div.    2,  30,  32 

OTS  Prices:  HC  $6.00/MF  $1.25 

Army  Cold  Regions  Research  and  Bnglaeering  Lab.. 

Hanover,  N.  H. 

BIBLIOGRAPHY  ON  SNOW,  ICE  AND  PERMAFROOT 

WITH  ABSTRACTS.    CUMULATIVE  INDEX.  VOLS.  I-XVH. 

Jun  64,  261p 

CRREL12 

Unclassified  report 

Descriptors:  ('Bibliographies,  Cold  weather  testa), 
(•Snow,  BibUographies),  (^Ice,  Bibliographies),  Perma- 
frost, Bibliographies),  Abstracting,  Indexes,  Subject  in- 
dexing. 

This  cumulative  index  covers  SIPRE  and  CRREL  abstracts 
1  to  21,000  which  have  been  published  in  17  volumes.    The 
four  parts  of  the  work,  author,  title,  patent,  and  subject  in- 
dexes supersede  the  cumulative  indexes  [xiblisbed  In  1955 
and  1956.   The  author  Index  lists  the  authors  of  all  abstracts 
produced  to  June  1963.   The  title  index  identifies  papers  in 
tl>e  above  series  for  which  autlK>rs  are  unidentified.   The 
patent  index  is  a  listing  by  subject  of  all  patents  abstracted. 
The  subject  Index  consists  of  approximately  four  thousand 
subject  headings  and  cross-references  and  serves  as  the 
subject  control  for  the  CRREL  Bibliography  Project,  in 
addition  to  Its  function  as  a  retrieval  tool  for  the  reader. 
The  subject  coverage  for  the  needs  of  CRREL  and  other 
users  Is  further  classified  by  using  topical  and  geographic 
subdivisions  for  the  headings.   The  use  of  some  topics  as 
sub-divisions  of  other  topics  has  been  indicated  and  cross- 
referenced  as  necessary.  (Author) 


AD-602  804  Div.   2,  8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Navy  Electronics  Lab..  San  Diego,  Calif. 
MAGNETIC  COMPONENTS  RADIATED  BY  A 
HORIZONTAL  DIPOLE  AT  VLF. 
Research  rept.  for  Jul  63-Jan  64, 
by  R.  R.  Harrington.   4  May  64,  29p 
Pro].  SR  008  01  01,  Task  0401 
NEL  1221 

Unclassifled  report 

A  studly  of  the  electromotive  forces  induced  by  sky  and 
surface  waves  in  a  vertical  loop  along  the  perpendicular 
bisector  of  a  horizontal  vlf  antenna. 

Descriptors:  (•Dipole  antennas.  Very  low  frequency). 
(*Ionoi^ere,  Atmospheric  sounding),  (♦Radio  waves. 
Very  low  frequency).  Electromagnetic  waves.  Reflection, 
Electron  density.  Radio  transmitters.  Radio  receivers. 
Magnetic  fields.  Antennas. 

The  electromagnetic  radiation  characteristics  of  a 
horizontal  vlf  antenna  near  a  seml-lnflnlte  conckictlng  plane 
along  its  perpendicular  bisector  were  examined.   An 
expression  was  developed  for  the  electromotive  forces 
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inckiced  in  vertical  loop  antennas  by  the  surface  and  down- 
coming  sky  waves  along  the  perpendicular  bisector.    A 
simple  expression  for  the  ratio  of  these  emf's  involves 
tte  ground  distance  from  transmitter  to  raoelvers,  the  angle 
of  Incidence  of  the  wave  on  the  ionosphere,  and  the  tono- 
spherlc  reflection  coefficient.   The  effects  of  nonhomogene- 
ous  ground  conductivity  were  also  examined  and  were 
found  to  Influence  the  magnitude  of  the  ratio  of  surface- 
wave  field  to  sky-wave  field.   (Author) 


AD-602  828 
OTS  Prices: 


Div.   2 
HC  $1.00/MF  $0.50 


California  Univ.,  Los  Angeles. 

ANNUAL  SUMMARY  REPORT,   [wz  OPHItCHI  AND 

OTHER  SOLAR-TYPE  STARS  AND  PHYSICAL  DATA 

FROM  NORMAL  BINARIES  AND  THE  MAS^- 

LUMINOSITY  RELATION.J. 

Rept.  for  1  May  63-30  Apr  64. 

1964,  5p 

Contract  Nonr3507  00,  ProJ.  NR046  790 

Unol^islfled  report 

Paper  to  be  presented  at  12th  Annual  Assetifaly  of 
Ibtemational  Astronomical  Union,  Hambuiv,  sununer, 
1964. 


Descriptors:   (*Blnary  stars,  Physical  praperties). 
Stars,  Spectra  (Visible  and  Ultraviolet).  Photoelectric 
effect.  Orbital  trajectories.  Optical  properties.  Astro- 
physics, Astronomical  data. 

The  investigation  of  eclipsing  binaries  for  which  the 
most  reliable  masses  and  radii  can  be  obtained  is  con- 
tinued with  analysis  of  the  systems  WZ  Oph,  F8,  VZ  Hya, 
F5,  and  UV  Leo,  G2.   New  spectrographlc  orbits  were 
determined  for  all  three  systems,  and  a  photoelectric 
light  curve  was  obtained  for  WZ  Oph.   Attention  is 
also  given  to  superficial  physical  effects  In  close 
binary  systems  which  may  have  Important  consequences 
in  their  spectra,  so  that  difncultles  are  encountered  in 
attempting  to  evaluate  with  any  degree  of  precision 
from  the  observations  the  fundamental  physical  proper- 
ties of  tbe  component  stars.   Attention  Is  concentrated 
on  those  systems  for  which  tbe  properties  can  be 
evaluated  unambiguously.  Problems  of  eclipsing 
binaries  are  stressed,  witji  visual  binaries  teferred 
to  less  prominently. 


AD-602  851  Div.    2 

OTS  Prices:  HC  $4.00/MF  $1.00 

General  Mills,  Inc.,  Minneapolis,  Minn. 
TROPICAL  UPPER  AIR  STUDIES.    PART 
PERSISTENCE  OF  THE  DAILY  STRATOSPHERIC 
WINDS  IN  THE  TROPICS.   PART  H.   LONO-PERIOD 
WIND  FLUCTUATIONS  IN  THE  TROPICS. 
Final  rept.  for  30  Mar  62-30  Mar  64. 
by  A.  D.  Belmont,  W.  C.  Sben,  and  D.  G.  D^^ 
1  Apr  64,  133p   GMI  2662 
Contract  DA36  039SC89211 

Uboldi^ifled  report 

Descriptors:  (*Troplcal  regions.  Winds),  {♦Wind. 
Tropical  regions).  (*Stratosphere,  Tropical  regions). 
Meteorological  phenomena.  Meteorological  charts. 
Atmospheric  motion,  Weatlier  forecasting,  Atmospheric 
temperature.  Troposphere,  Velocity,  Oscflatiqn, 
Energy,  Harmonic  analysis.  Correlation  tMshniques, 
Stochastic  processes.  Spectroscopy. 

The  persistence  of  tropical  50  mb  daily  wind  direction 
and  speed  along  with  the  daily  zonal  compoMnt  was 
computed  to  determine  the  interval  over  whAch  a  wind 
observation  may  be  regarded  as  'independe*!'. 


Monthly  means  of  the  zonal  component  were  determined 
using  only  'Independent  observations'  and  then  com- 
pared to  monthly  means  based  on  all  available  data. 
Long  period  fluctuations  of  the  stratospheric  zonal 
winds  in  the  tropics  were  examined  to  describe  vari- 
ations In  tbe  observed  monthly  mean  patterns.   Tbe 
quasi-biennial  and  annual  fluctuations  account  for 
practically  all  the  observed  wind  variability;  the 
meridional  and  vertical  variation  of  the  amplitudes  ais 
well  as  the  difference  in  phase  propagation  downward 
of  each  of  these  two  components  cause  the  con:4>lex 
Interference  patterns  that  are  observed  with  time  at 
various  sul)tropical  and  tropical  stations.   (Author) 


AD-602  884  Dlv.    2,  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

Kinma  Geophysical  Observatory  (Sweden) 
KIRUNA  GEOPHYSICAL  DATA. 
Data  simimary  63/3,  Jul-Sep  63. 
1963.  77p 

Unclassified  report 

Supported  in  part  by  European  Office,  Office  ot 
Aerospace  Research. 

Descriptors:  (•Geophysics,  Sweden),  (*Sweden,  Geo- 
physics), Physics  laboratories,  Scientific  research,  Upper 
atmosphere.  Polar  regions.  Data,  Cosmic  rays,  Ionosphere, 
Absorption  Aurorae,  Radar  echo  areas.  Very  low  frequency. 
Radio  waves.  Ionospheric  propagation.  Scientific  satellites. 
Terrestrial  magnetism.  Tables. 

A  collection  of  results  of  measiirements  carried  out  at 
Klruna  Gexqihysical  Observatory  is  presented.   The 
objective  of  this  data  summary  is  to  present  current 
geophysical  data  related  to  polar  upper  atmosphere 
conditions.   The  coordinates  of  the  Observatory  are  67.8 
degrees  N.  20.4  degrees  fi,  geographically,  and  65.3  degrees 
N,  115.5  degrees  E,  geomagnetlcally.    Data  obtained  at 
Klruna  Geophysical  Observatory,  which  are  regularly 
ixiblished  by  other  groups  In  Sweden,  have  not  been 
Included  In  this  collection.    (Author) 


AD-602  904  Div.    2 

OTS  Prices:  HC  $0.50/MF  $0.50 
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Naval  Research  Lab.,  Washii^ton,  D.  C. 

RADIO  ASTRONOMICAL  OBSERVATIONS  OF  VENUS 

WITH  HIGH  RESOLVING  POWER, 

hf  D.  V.  Koroincov,  Yu.  N.  Pariiskii,  G.  M.  Timofeeva. 

and  S.  E.  Khalkln.  1963,  8p 

NRL  Trans-936,  TT  63  1164t 

Unclassifled  rqwrt 

Radloastrmiomloheskle  Nablyiideniya  Venery  s  Vysokoi 
Razreshayushcbei  SposofaDost*yu.  trans,  of  Akademiya 
Nauk  SSSR.   DoUady,  1963.  v.  149.  no.  1.  p.  66-6t. 

Descriptors:  (♦Venus,  Radio  astronomy),  (♦Radio 
astronomy,  Venus),  Astrophysics,  Extraterrestrial 
radfo  waves.  Planets,  Physical  properties.  Measure- 
ment, Telescopes,  Resolutfon. 

During  October-November  of  1962  observations  were 
carried  out  of  the  radio  emission  from  Venus  on  3.02    - 
cm  wavelength  by  means  of  a  large  Pulkovo  radto 
telescope  with  a  variable  profile  antenna.   The  purpose 
of  these  investigations  was  to  evaluate  the  nature  of 
the  distribution  of  radio  bri^tness,  by  using  hi^  re- 
solving power  and  high  preciston  of  the  coordinate 
measurements  with  a  variable  profile  antenna.   A 
divergence  between  the  optical  and  radiometbods 
cannot  be  e:q>lalned  by  the  presence  of  high  radiation 
belts  as  In  the  case  with  the  Jiq>iter.   Radio  emis- 
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8k>n  Is  practically  absent  at  a  distance  of  1.0TR 
from  the  center  of  the  disk  of  the  planet,  Ue.  the 
hei^  of  the  radiation  region  does  not  exceed  420  km 
above  the  cloud  coyer  of  Venus.   The  results  of  mea- 
surements of  the  effective  dimensions  of  Venus  are 
shown.    Ap  attempt  to  determine  the  phase  varla- 
tloos  of  radio  temperature  with  displacement  of  the 
center  of  gravity  of  radio  emission  led  to  a  negative 
result.   The  observations  agree  best  of  all  with  the 
model  of  a  hot  surface  and  cold  atmo8{>bere. 


AD-602  936 
OTS  Prices; 


Div.    2,  25 
HC  $8.67/MF  $2.50 


Institut  D'Astrophyslque,  Colnte-Sclesstn  (Belgium). 
INFRARED  SPECTRA  OF  ASTRONOMICAL  BODIES. 
PROCEEDINGS  OF  THE  INTERNATIONAL  ASTRO- 
PHYSICAL  SYMPOSIUM  (12th),  LIEGE,  JUNE  24-26.  1963, 
1964,  567p 
AFCRL  64  367 

Unclassified  report 

A  portion  of  this  doc\mient  is  Illegible  or  nonreproduclble. 
8%  of  the  text  of  this  rept.  Is  in  French, 

Descriptors:  (*Spectra  (Infrared),  Solar  systems), 
(•Astrophysics,  Symposia),  (♦Symposia,  Astrophysics), 
Infrared  spectroscopy.  Solar  atmosi^tere.  Solar  spectrum. 
Planets,  Stars,  Infrared  equipment.  Absorption  spectrum, 
Belgium,  Scientific  organizations. 

Major  topics  include:  Spectroscopic  investigations  of 
astronomical  Interest  (Laboratory  and  Theory);  recent 
developments  In  infrared  techniques;  the  solar  spectrum; 
the  telluric  absorption  spectrum;  the  telluric  emission 
spectrum;  and  planets  and  cold  stars. 


AI>-602  950  Dlv.    2 

OTS  Prices:  HC  $3.00/*IF  $0.50 

Oregon  State  Univ..  Corvallls. 

TEMPERATURE,  SALINITY,  AND  CURRENT 

MEASUREMENTS  FOR  COOS  BAY,  OREGON,  DURING 

1960-1963. 

Data  rept.  no.  10, 

by  W.  Bruce  McAlister  and  Jackson  O.  Blanton. 

Oct  63,  52p   OSC  Ref  63  23 

Contract  Nonrl286  10;  Grant  PHS  WP217C1, 

Pro].  NR083  102 

Unclassified  report 

Descriptors:  (*Oceanographlc  data,  Oregon),  (*Oregon, 
Oceanographic  data).  Bays,  Temperature,  Salinity.  Ocean 
currents.  Oxygen,  Measurement,  Oceanology. 

Temperature,  salinity,  and  current  measurements 
extending  over  one  or  more  tidal  cycles  were  made  at 
various  times  during  the  three-year  period  1960-1962  In 
Coos  Bay,  on  the  central  Oregon  coast.    Dissolved  oxygen 
was  measured  occasionalU  The  three  regular  samplhig 
stations  are  shown.   Station  A  is  located  at  the  Coos  Bay 
Pulp  and  Paper  dock  south  of  Empire,  Station  B  at  the 
U.  S.  101  Highway  bridge,  and  Station  C  at  the  municipal 
docks  at  North  Bend.   On  two  occasions,  mldchannel 
stations  along  the  entire  fifteen-mile  length  of  the  estuary 
were  sampled.    A  special  current  study  was  conducted  in 
March  1963.   Measurements  in  Coos  Bay  before  1960  have 
been  reported  by  Queen  and  Burt  (1955),  Burt  (1956),  and 
Burt  and  McAlister  (1958  ).    (Auttx>r) 


AD-602  951  DlT.   » 

OTS  Prices:  HC  $2.00/IIF  $0.50 

Oregon  State  Univ.,  CorvalUs. 

HYDROGRAPHIC  DATA  FROM  OREGON  WATERS.  JUNE 

THROUGH  DECEMBER  1961. 

Data  rept.  no.  12, 

by  Bruce  Wyatt  and  Norman  F.  Knjala. 

Dec  63,  41p   OSC  Ref  63-33 

Contract  Nonrl286  10.  Pro).  NR083  102 

Unclassified  report 

Descriptors:  (*Oceanograirtiic  data,  Oregon).  (*Oregon, 
Oceanographic  data),  Hydrographic  surveying.  Ocean 
currents.  Marine  meteorology.  Marine  geophysics, 
Oceanographic  equipment.  Data  processing  systems. 
PersonneL 

This  Is  the  fourth  data  report  of  a  study  designed  to 
determine  the  current  patterns  and  water  mass 
characteristics  along  the  Oregon  coast.    The  data  available 
in  each  of  the  four  reports  are  summarized  in  Table  form. 
All  data  In  this  report  were  collected  at  stations  occupied 
by  Research  Vessel  ACONA  (Burt  and  Pattullo,  1961).   The 
sampling  operation  at  each  station  generally  consisted  of 
one  hydrographic  cast  to  800  or  1000  meters,  a 
bathythermograph  cast  to  200  meters,  a  Claike-Bumpua 
plankton  tow  to  150  meters,  and  the  release  of  12  drift 
bottles  (Burt  and  Wyatt.  1964). 


AD-602  958  Div.    2 

OTS  Prtces:  HC  $2.00/MF  $0.50 

Army  Electronics  Research  and  Development  Activity, 
White  Sands  Missile  Range,  N.  Mex. 
STRATOSPHERIC  SOLAR  RESPONSE, 
by  Willis  L.  Webb.    Jul  64,  40p 
Task  1G6  50212A127  03 
ERDA  156 

Unclassified  report 

Descriptors:  (*Atmospberic  sounding.  Stratosphere), 
(•Stratosphere,  Atmospheric  sounding).  Thermal 
radiation.  Solar  radiation.  Atmospheric  motion. 
Climatology,  Meteorological  phenomena.  Dynamics, 
Southern  Hemisphere,  Northern  Hemisphere. 

Analysis  of  stratospheric  soundings  obtained  during  the 
first  four  years  of  the  meteorological  rocket  network's 
exploration  has  provided  new  Insight  Into  the  dynamics  of 
stratospheric  circulation.   The  data  indicate  that  the  winter 
storm  period  from  mid-December  to  mid- February  results 
from  interaction  between  the  opposing  circulations  of  the 
winter  and  sunmier  hemispheres.   Initatlon  of  these 
disturbances  occurs  in  low  latitudes  of  the  winter  hemi- 
shpere  when  the  stmmier  hemisphere  circulation  reaches 
Its  peak  and  actively  Invades  the  winter  hemisphere.   These 
disturbances  propagate  only  toward  the  winter  pole  and  act 
as  an  effective  brake  on  the  development  of  the  winter 
westerly  circulation.   Except  for  this  very  pronounced 
period  of  dynamic  Interchanges  the  stratosphere  Is  found 
to  respond  systematically  to  changes  in  solar  heat 
Input.    (Author) 


AD-602  959 
OTS  Prices: 


Div.    2 
HC  $2.00/MF  $0.50 


Army  Electronics  Research  and  Development  Activity, 
White  Sands  Missile  Range,  New  Mex. 
OROGRAPHIC  EFFECTS  ON  WIND  VARIABILITY, 
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HEMICAL  WARFARE  EQUIPMENT  AND  MATERIALS  -  Division  3 


by  James  D.  Hom  and  Elmer  J.  Trawle. 

Jul  64,  3«p 

Task  lAO  14801BS3A10 

ERDA  157 

Uncltastfied  report 

Dercriptors:  (*Wlad,  Low  altitude),  (*MoiiiiUins, 

Wind),  Terrain,  Meteorological  parameters.  Atmospheric 

motion.  Meteorological  Instruments ,  New  Mexico. 


One  aspect  of  investigating  the  wind  structure  at  the 
Tularosa  Basin  is  the  examination  of  the  effects  of  nearby 
naounUin  ranges  on  perturbations  In  the  wind  field.   Charts 
of  standard  deviation  of  low-level  wind  speed  and  direction 
as  a  function  of  mean  wind  speed  and  mean  wind  direction 
ere  analyzed.   A  relation  between  these  values  and  terrain 
features  such  as  canyons  and  mountain  barriers  is 
suggested.    (Author) 


3.  Chemical  Warfare  Equipment  and 
Materials 

No  Entries 
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4.  Chemistry 


AD-602  312  Dtv.    4,  14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv..  Air  Force  Systems  Command,  Wright- 
Patterson  AFB,  Ohio. 

THE  OXroATION  OF  BRANCHED  PARAFFINS, 
by  P.  G.  Igonln.  V.  V.  Svitkln.  A.  A.  Koloihvari, 
Yu.  S.  Sleptsov.  and  E.  M.  Glotser.    10  June  64.  12p 
FTD  MT64  02;  TT  64  11847 

Unclassified  report 

Edited  machine  trans,  of  Khimlya  I  Tekhnologtya  Topliv  i 
Masel  (USSR)  1963  v.  8   no.  5.  p.  34-38. 

Descriptors:  (*Alkanes,  Oxidation),  (*Fatty  acids. 
Synthesis  (Chemistry)).  Organic  acids.  Molecular  structure. 
Separation,  Plastlclzers,  Surface-active  substances. 
Lubricants.  USSR. 

The  fundamental  diagram  of  the  process  for  obtaining 
iso-acids  is  analogous  to  the  diagram  obtained  for  the 
production  of  synttietic  fatty  acids.   Acids  obtained  from 
branched  paraffins  consist  basically  of  acids  not  forming  a 
complex  with  urea.    During  oxidation  of  branched  paraffins, 
a  significant  quantity  of  products  not  soluble  in  petroleum 
ester  are  formed  whose  acid  content  is  sliarply  lowered  after 
heat  treatment.    During  oxidation  of  the  'motoalkilat'  fraction 
acids  are  formed  whose  fractions  analogous  to  the  fractions 
at  synthetic  fatty  acids  have  lower  temperatiires  of 
solidification  and  higher  acid  numbers.    (Author) 


AD-602  330  Div.   4,  17 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command.  Wright- 
Patterson  AFB.  Ohio. 

COMPARATIVE  CHARACTERISTICS  OF  SPECTROPHOTO- 
METRIC  METHODS  FOR  IDENTIGYING  TANTALUM  AND 
NIOBIUM, 

t>y  A.  T.  Pllipenko  and  O.  M.  Eremepko.   27  May  64,  16p 
FTD  TT64  370  TT  64  11856 

Unclassified  report 

Unedited  rough  draft  trans,  of  Ukrainskil  Khlmicheskii 
Zhumal  (USSR)  1963,  v.  29,  no.  5,  p.  532-538. 

Descriptors:   (*Tantalum,  Chemical  analysis),  (^Niobium, 
Chemical  analysis).  Spectroscopy.  Absorption  spectnun. 
Ethers.  Thiocyanantes,  Tungsten,  Complex  compounds. 
Spectrophotometers,  USSR. 

A  comparative  study  was  made  of  spectropbotometric 
methods  for  determination  of  tantalum  and  niobium  with  inor- 
ganic reagents.   A  formal  molto'  extinction  coefficient  was 
used  for  comparing  methods.   Absorption  spectra  studies  were 
made  of  compounds  of  niobium  and  tantalum  and  inorganic 
reagents  which  were  used  for  their  photometric  identification. 
It  was  found  that  the  best  inorganic  reagent  method  for  niobium 
identification  is  tite  ether-extraction  method.   In  determination 
of  niobium  in  tlie  presence  of  tungsten  It  is  better  to  apply  the 
thlocyanate  method  in  a  water-acetone  medium;  here  the  sen- 
sitivity decreases  but  the  adverse  influence  of  tungsten  is 
lessened.  (Author) 


AD-602  342  Div.   4,  25 

OTS  Prices:  HC  %1.00/UF  $0.50 

Foreign  Tech.  Div..  Air  Force  Systems  Command,  Wri^- 

Pattersoo  AFB,  Ohio. 

ENERGY  SPECTRA  OF  ELECTRONS  DETACHABLE  IN 


THE  PHOTOIONIZATION  OF  MOLECULES, 

tay  F.  I.  Vilesov  and  B.  L.  Kurbatov.   14  May  64,  12p 

FTD  TT64  296;  TT  64  11868 

Unclassified  report 

Unedited  rough  draft  trans,  of  Akademlya  Nauk  SSSR. 
Izvestlya.  Seriya  Fizicbeskaya,  1963,  v.  27.  do.  7, 
p.  1088-1093. 

DescTtf^on:  (^Photochemistry,  Ionization  potentials), 

(^Ionization  potentials.  Distribution),  Ions.  Electrons, 
Photons,  Energy,  Diffraction  analysis.  Anilines.  Naphtha- 
lenes. Benzenes,  Toluenes,  Xylenes,  USSR. 

An  examination  was  made  of  the  manner  in  which  the 
(fiantum  energy  in  excess  of  the  adiabatlc  ionization  potential 
is  distributed  l)etween  a  positive  ion  and  the  detachable 
electron.    For  this  purpose,  the  distribution  of  photoionizatlon 
electrons  according  to  their  Idnetic  energies  was  studied 
by  the  retarding  field  method.   Kinetic  energy  distribution 
curves  were  obtained  for  aniline,  methylaniline.  dimethylanl- 
line,  naphthalene,  benzene,  toluene,  mesltylene.  durene.  and 
0-,  p-,  and  m-xylene. 


AD-602  372  Div.   4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech,  Div.,  Air  Force  Systems  Command.  Wrl^- 

Patterson  AFB.  Ohio. 

COMPOUNDS  OF  INDIUM  WITH  GLYCOCOLL, 

by  A.  P.  Kochetkov,  V.  G.  Tropev,  and  O.  N.  Gllyarov. 

3  Jun  64,  lOp 

FTD  MT63  279;  TT  64  11880 

Unclassified  report 

Edited  machine  trans,  of  Zhurnal  Neorganicheskoi  Khimii 
(USSR)  1963.  V.  8.  no.  3.  p.  772-774. 

Descriptors:  (*Metalorganic  compounds.  Indium  compounds), 
(*Indium  compounds.  Glycines),  (*Glyclnes,  Indium  com- 
pounds), Amino  acids.  Chelate  compounds.  Organic  nitrogen 
compounds,  Ctilorides.  Synthesis  (Chemistry).  Molecular 
structure,  StabUlty,  USSR. 

A  study  of  synthesized  compounds  of  indium  with  glycocoll 
of  the  composition  In(GlH)3C13,  In(GlH)2GlC12  and 
InGI3  showed  that  ring  formation  increases  the  thermal 
stability  of  compounds,  while,  as  distinguished  from  the 
corresponding  compounds  of  gallium  (concerning  the  action 
of  ammonia  gas  under  pressure)  the  indium  —  nitrogen  bond 
both  in  triglycinate  and  in  triglycinochiorides  are  equally 
unstable.    (Author) 


AD-602  393  Div.   4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Pennsylvania  State  Univ..  University  Park. 

A  QUANTITATIVE  SCALE  OF  ELECTRON  ACCEPTOR 

STRENGTHS  FROM  F  -  NMR. 

Technical  rept.  no.  1. 

by  Robert  W.  Taft  and  J.  W.  Garten.   Jul  64.  8p 

Contract  Nonr656  31 

Unclassified  report 

Descriptors:  (^Fluorine.  Nuclear  magnetic  resonance), 
(* Acid-base  reactions.  Nuclear  magnetic  resonance), 
Benzonitrlles.  Fluorides,  Acids,  Bases  (Chemistry), 
Electrons. 

The  NMR  shielding  effect  of  the  fluorine  atom  in  p- 
fhiorobenzonitrile  served  as  the  basis  of  preliminary  studies 
directed  toward  the  establishment  of  an  'intrinsic'  scale  of 
electron  acceptor  strengths  of  a  series  of  Lewis  acids. 
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AD-602  453  Div.    4,  14 

OTS  Prices:  HC  $2.00/MF  $0.50 

Midwest  Research  Inst.,  Kansas  City.  Ma 

SYNTHESIS  OF  ELASTOMERS  CONTAINWG  Sl-N  BONDS 

IN  THE  MAIN  CHAIN. 

^larterly  progress  rept.  no.  9,  1  Apr-30  4un  64. 

by  L.  W.  Breed  and  R.  L.  Elliott.  15  Jul  64,  27p 

Contract  DA23  072ORD1687.  Pro].  2531C 

Uncla|98ified  report 

Descriptors:  (*Elastomers ,  Synthysis  (Chemistry)), 
(•Silicone  plastics,  Synthesis  (Chemistry)),  Heat-resistant 
plastics,  SillcoD  compounds.  Organic  nitrogen  compounds. 
Alcohols.  Heterocyclic  compounds.  Phenols.  Polymers, 
Hydrolysis,  Pyrolysis,  Oxidation.  ; 

Rubtiery  products  were  obtained  when  silazane-organic 
dlol  polymers  are  heated  with  compounds  containing  the 
cyclotriphosphazatriene  ring,  but  it  was  not  established  that 
the  polymers  are  crossllnked  by  these  reagents.    Two  new 
polymers  were  prepared  from  cyclotrisllaxanes  containing 
ethyl  and  benzyl  groups.    Although  both  polymers  had  good 
hydrolytlc  stability,  thermal  stability  was  poor.    A  detailed 
ex^ination  of  the  thermal  and  oxidative  stability  showed 
that  a  nonamethylcyclotrisilazane-bispheitOl  'A'  polymer 
was  thermally  stable  at  300C.  but  underwent  oxidative 
degradation  at  that  temperature.    (Author) 


AD-602  522  Div.   4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Vanderbilt  Univ.,  Nashville,  Tenn. 

THE  EFFECT  OF  COORMNATION  ON  TiE  REACTIVITY 

OF  AROMATIC  LIGANDS. 

Progress  rept.  no.  8  for  period  ending  31  Mar  64, 

by  Mark  M.  Jones.  Naresh  K.  Chawla.  and  Jtoland  C. 

McNutt.    31  Mar  64,  5p  I 

Grant  DA  ARO  D31  124G490,  Pro].  26S9C 

U  lieUsslfied  report 

Descriptors:  (^Complex  compounds,  Chsiblcal  reactions), 
(*Metalorganic  compounds.  Chemical  raitctions).  Aromatic 
compounds,  Reaction  kinetics.  Models  (Simulations),  Field 
theory.  Copper  compounds,  Quinolines,  Alcohols,  Metalation. 
Mercury  compounds.  Preservation,  Aldehydes,  Organic 
nitrogen  compounds,  Polarographic  anciysls. 

ftmimaries  are  given  of  research  progress  in  the  following 
areas:   electrostatic  models  for  ligand  reactions;  kinetics 
of  the  mercuration  of  8 -hydroxy quinoline  aod  its  cqn>6r  (II) 
complex;  preservation  of  aromatic  ligands  at  low  pH; 
polarographic  study  of  5-nitrosalicylaldet|yde.. 


AD-602  550  Div.    4.  30 

OTS  Prices:  HC  $1.00/MF  $0.50 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB.  C»ilo. 

POLAROGRAPH  LP-55, 

30  Jul  63,  4p 

FTD  tt63  693;  TT  64  11948 

Uiiclassifled  report 

Unedited  rough  draft  trans,  of  Czechoslovaklan  report 
nr.  F:422,  Laboratomi  Pristroje,  N.P.,  Prague,  3p. 

Descriptors:  (* Polarographic  analysis.  Electrical 
equipment),  Electrochemlstiy,  Laboratoky  equipment, 
Csechofllovakla. 


larvgrai^i 


A  description  is  given  of  the  LP-55  polan^rapta  which 
utilizes  the  classical  photographic  method  for  automatic 
plotting  of  poiarograi^iic  curves  and  is  destined  for  most 


CHEMISTRY  -  Division  4 


exact  polarographic  operations  with  a  voltage  accuracy 
of  1.5  mv  and  a  current  accuracy  of  better  than  1.   (Author) 


AD-602  553  Div.    4,  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

ELECTROLYTIC  PRECIPITATION  OF  ANTIMONOUS 

INDIUM. 

l>y  V.  V.  Ostroumov  and  A.  D.  Styifcas.   10  Dec  63, 

16p 

FTD  MT63  251;  TT  64  11921 

Unclassified  report 

Edited  machine  trans,  of  Leningrad  U.  Vestnlk  (USSR) 
1963  [v.  18]  no.  10,  Seriya  Fizikl  1  Khimll  no.  2 
p.  101-107. 

Descr^Jtors:  (*Semlconductors,  Chemical  precipitation). 
(^Indium  alloys,  Chemical  precipitation),  (* Antimony 
alloys.  Chemical  precipitation).  Electrochemistry,  Films, 
Electrodeposition.  Cathodes  (Electrolytic  cells).  Sulfates. 
Phase  studies.  Heating,  USSR. 

The  possibility  of  the  formation  of  a  semlconductlve 
combination  of  InSb  cm  a  cathode  from  aqueous  sulphate 
solutions  was  investigated.    Cathode  deposits  were  found 
to  present  a  mixture  of  three  crystalline  phases:   ttat 
of  antimony,  indium,  and  indium  antlmonide.    Subsequent 
heating  resulted  in  an  increase  of  the  indium  antimonide 
phase  content  at  the  expense  of  the  antimony  and  indium 
phases.   (Author) 


AD-602  572  Div.   4.  14 

OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Div..  Air  Force  Systems  Command, 
Wright-Patterson  AFB.  Ohio. 

NEWS  IN  REGIONS  OF  ELECTROCHEMICAL  SYN- 
THESIS OF  OXIDIZERS, 

by  V.  C.  Khomyakov  and  M.  Ya.  Floshln.   11  May  64, 
26p 
FTD  MT64  183,  TT  64  U940 

Unclassified  report 

Edited  machine  trans,  of  Khimlcheskaya  Promyshlen- 
nost'  (USSR)  1962,  no.  1  [p.  30-37|. 

Descriptors:  (^Oxidizers.  Synthesis  (Chemistry)), 
Electrochemistry,  Electrolytic  cells.  Electrolysis, 
Chlorine  compounds.  Manganese  compounds.  Oxides, 
ftilfuric  acid,  Ammonium  compounds.  Sulfates, 
Chromates,  Bromine  compounds.  lodates.  Iodic  acid. 
Borates,  Cartionates,  Lead  compounds.  Acetates,  USSR. 

The  world  literature  dealing  witb  the  electrochemical 
syntiiesis  of  oxidizers  is  reviewed.    The  new  developments  . 
basically  concern  the  effective  construction  of  electrolyzers. 
improvement  of  flow  charts,  and  intensification  of  the 
electrolysis  process.   Consideration  is  given  to  the  fol- 
lowing groups  of  compounds:  chlorine  oxides,  persulfuric 
acid,  ammonium  persulfate,  manganese  oxides,  bichro- 
mates, bromates.  lodates.  iodic  acid,  perborates,  per- 
carbonates.  and  lead  tetra-acetate.   A  blbliogn^Ay  of  95 
items  is  included. 


AD-602  600  Div.   4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div..  Air  Force  Systems  Conunand, 
Wri^- Patterson  AFB,  Ohio. 
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MECHANISM  OF  DIRECT  ACTION  OF  RADIATION  ON 

PERCHLORIC  U.C.  ACID, 

by  L.  T.  Bugaenko.    28  Jan  64.  12p 

FTD  MT63  194;  TT  64  11971 

Unclassified  report 

Edited  machine  trans,  of  mono.  Vsesojruznoe  Soveshchanie 
po  Radiatsionnol  Khlmii  (All-Union  Conference  on  Radiation 
Chemistry)  (no.  2)  Moecow ''i960]  .    Trudy,  Moscow, 
1962.  p.  144-148. 

Descriptors:  (*Radiati(Mi  chemistry.  Perchloric  acid). 
(*Perchloric  acid.  Radiation  chemistry).  Perchlorates. 
Perchloryl  radicals.  Reduction  (Chemistry),  X-rays, 
loos.  Iron,  Ethanols,  Acetones.  Reaction  kinetics,  USSR. 

Results  are  g^ven  of  studies  on  the  effects  of  bivalent 

Fe,  ethanol,  and  acetone  on  the  reduction  of  perchlorate  ions 

in  the  presence  of  X-radiation. 


AD-602  701 
OTS  Prices: 


DtT.   4,  7 
HC  $5.00/MF  $1.00 


California  Univ.,  Berkeley. 

PHENOMENA  AT  A  GAS-ELECTRODE-ELECTROLYTE 

INTERFACE. 

Technical  rept.  no.  3, 

by  Douglas  Noel  Bennion.    1  Jun  64,  159p 

Contract  DA36  039sc89153 

Unclassified  report 

Rept.  on  Transport  Processes  in  Electrode  Systems. 

Descriptors:  (*Fuel  cells.  Chemical  reactions), 
(*Electrochemistry.  Fuel  cells).  Gases,  Oxygen, 
Electrodes,  Nickel.  Silver,  Electrolytes,  Potassium  com- 
pounds. Hydroxides,  Oxidation-reduction  reactions, 
Electric  ciirrents.  Distribution,  Reaction  kinetics. 
Mathematical  models. 


AD-602  652*  Dlv.    4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Davles  (Edward)  Chemical  Lab.,  Univ.  Coll.  of 

Wales.  Aberystwyth. 

MOLECULAR  PARAMETERS  AND  BOND  STRUCTURE. 

PART  2.  CARBON-HYDROGEN  BONDS  IN  CH3X  AND 

CH2XY  MOLECULES. 

Scientific  rept.  no.  8, 

by  R.  G.  Jones,  J.  A.  Ladd,  and  W.  J.  Orvllle-Thomas. 

c9  Apr  64,  24p 

Contract  AF61  052  691 

AFCRL  64  486 

Unclassified  report 

Descriptors:  (*Chemlcal  bonds.  Vibration),  Carbon 
Hydrogen,  Methyl  radicals.  Spectra  (Infrared),  Halocarbons. 
Aldehydes,  Alcohols.  Nitrlles,  Carboxyllc  acids.  Atomic 
orbitals.  Ions.  Polarization,  Great  Britain. 

Carbon-hydrogen  bond-stfetchlng  vibrations  do  not 
interact  appreciable  with  other  nKxles.    Hence  their 
frequencies  give  information  on  bond  structure.   It  is' 
shown,  theoretically,  that  there  appear  to  be  an  Infinite 
number  of  possible  electronic  structures  for,  a  bond  of 
definite  strength.    (Author) 


AD-602  673  Dlv.   4 

OTS  Prices:  HC  $3.00/MF  $0.50 

Boeing  Scientific  Research  Labs..  Seattle,  Wash. 
THE  ELECTRONIC  STRUCTURE  OF  B10H12I2. 
by  Emmett  B.  Moore,  Jr.    Mar  64.  51p.  Dl  82  0352 

Unclassified  report 

Also  available  from  the  author. 

Descriptors:  (•Decaboranes,  Molecular  structure). 
(♦Iodine  compounds,  Decaboranes),  Boranes,  Iodides, 
Atomic  orbitals.  Electron  transitions.  Polarization, 
Ionlzatl(»  potential,  Dlpole  moments.  Field  theory. 

Several  molecular  orbital  calculations  were  carried  out 
for  B10H12I2.   The  first  two  allowed  electronic  transitions 
are  found  to  be  polarized  perpendicular  to  the  tw6fold  axis 
of  the  molecule,  which  is  in  agreement  with  experiment. 
The  Ionization  energy  is  predicted  to  be  0.5  to  1.0  eV  less 
than  the  ionization  energy  of  B10H14  and  the  dlpole  moment 
iiis  predicted  to  be  0.5  to  1.0  D  greater  than  the  dlpole  monoen^ 
of  B10H14.   The  charge  distribution  is  predicted  to  be  the 
same  as  In  B10H14  with  the  exception  Of  boron  atoms  2 
and  4  from  which  negative  charge  is  abstracted  by  the 
iodine  atoms.    (Author) 


Many  of  the  reactants  proposed  for  use  In  fuel  cells  are 
gases.    These  undergo  oxidation  or  reduction  involving 
charge  transfer  on  the  solid  surface  of  a  porous  matrix  In 
the  presence  of  an  electrolytic  solution.    The  purpose  of 
the  investigation  was  to  determine  where  the  reaction  takes 
place  spaclally  and  what  factors  control  the  distribution 
and  rate  of  the  reaction.   The  variation  of  current  density 
distribution  along  a  plane,  partially  Immersed  electrode 
relative  to  the  apparent  meniscus  was  measured  as  a 
function  of  total  applied  current.    Measurements  are 
reported  foe  the  cathodic  current  density  distribution  of 
02  gas  and  aqueous  KOH  electrolyte  on  sectioned  Nl  and 
Ag  electrodes.    These  measurentents  show  that  the  current 
extends  well  above  the  apparent  meniscus  into  a  thin 
electrolyte  film  on  the  surface  of  the  electrode.    The 
behavior  of  this  system  can  be  predicted  by  a  mathe- 
matical modeL    (Author) 


AD-602  794  Div.   4.  14 

OTS  Prices:  HC  $2.00/MF  $0.50 

Aerospace  Research  Center,  General  Precision,  Inc., 

UtUe  Falls,  N.  J. 

HIGH  TEMPERATURE  RESISTANT  POLYMERS. 

Quarterly  progress  re(>t.  no.  2,  1  ^r-30  Jun  64, 

by  C.  Vogel.    15  Jul  64,  26p 

Contract  NObs90194,  ProJ.  SR007  04  01,  Task  1050 

Unclassified  report 

Descriptors:  (*Heat-resl8tant  plastics.  Phthalocyanines), 
(♦Phthalocyanlnes,  Polymerization),  (*,\lumlnum 
compounds,  Heat-resistant  plastics),  (*Sillcon  compounds. 
Heat-resistant  plastics),  Metalorganlc  compounds. 
Polymers,  Chlorides,  ^thesis  (Chemistry),  Cyclooctane 
derivatives.  Grlgnard  reagents,  Slloxanes,  Nitrlles, 
Stability,  Spectra  (Infrared). 

Chloralumlnum  phthalocyanine  was  prepared  and  treated  vflth 
a  number  of  different  basic  reagents.   These  Included  aniline, 
pyridine,  thiourea,  DABCO  and  phenyl  magnesium  bromide. 
Stable  reaction  products  were  isolated  only  with  the  latter 
two  reagents.   The  reaction  of  o-phthalonltrile  with 
bexachlorodlsiloxane  In  qulnollne  did  not  lead  to  PcSiCI2  as 
reported  by  Kenney,  but  gave  Instead  what  appears  to  be 
Cl-PcSl-O-PcSl-Gl.   This  compound  did  not  hydrolyze  in 
concentrated  sulfuric  acid.   PcSi(OH)2  when  treated  with 
I1-C18H370H  In  refluxlng  tetralln  followed  by  contact  with 
etbanol  yielded  PcSi(OC2H5)2.    (Author) 


AD-602  798  Dlv.   4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Georgia  Univ..  Athens. 

CHEMICAL  AND  ENZYMATIC  STUDIES  ON  THE 

CONVERSION  OF  CHEMICAL  ENERGY  TO  LIGHT. 
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Final  technical  rept., 

bf  G.  E.  PhllbrotA.   Jva  64,  a4p 

Grants  AF  AFOSIl6a  73.  AF  AFOSIU4  •$ 

AFOSR  64  1271 

U^clasaified  report 

Deecr^tors:  (*Lumlne8cence.  Energy  oUiverelOB), 
(* Photochemistry.  Luminescence),  Enzymes.  Indoles, 
N-faeterocyclic  compounds,  Azlnes,  Pyrroles,  Synthesis 
(Chemistry),  Puriflcatioa,  Oxidizers.  CUorine  compounds. 
Oxides.  1 1 

The  work  covered  Involved  chemical  and  ebsymatlo 
studlee  «hi  the  conversion  of  chemical  energy  to  light.   The 
Initial  studies  were  devoted  to  studying  the  methods  for  the 
preparation  and  purification  of  lumlnol  and  its  analogs. 
The  second  category  of  work  Involved  the  discovery  of  the 
chemllumlnescence  of  indole  and  certain  of  its  derivatives. 
Exteosive  studies  were  made  of  the  relationship  between 
the  conditions  of  the  reactions  and  the  intensity  of  the  light 
emission  and  to  a  study  of  the  chemical  nature  of  the 
chemiluminescent  reaction.   The  third  group  of  studies 
was  devoted  to  the  attempted  preparation  of  cinnollnes 
with  the  object  of  detemilnlng  whether  or  not  these  com- 
pounds were  chemiluminescent.   The  fouitli  category 
Involved  studies  of  the  action  of  chlorine  dioxide  as  an 
oxidizing  agent.    The  fifth  category  involved  the  study  of 
the  chemiluminescence  of  lophlne  and  its  derivatives. 


AD-602  819  Dlv.    4,  14 

OTS  Prices:  HC  $S.OO/MF  $1.00 


Vienna  Univ.  (Austria. 

ADVANCED  STUDIES  ON  SINGLE  BINARY"  AND 
TERNARY  SYSTEMS  OF  OXIDES  WITH  HALOGENIDES 
(FLUORIDES,  CHLORIDES  ETC.)  SULFATES,  CARBO- 
NATES, NITRATES  IN  RESPECT  TO  THE  FORMATION 
OF  REFRACTORY  COMPOUNDS  AND  VCW^ATILE  PHASES 
AND  TO  THE  APPLICATION  IN  SPECTROCHEMICAL 
DISTILLATION-METHODS. 
Final  technical  rept  for  1  Feb  62-31  May 
by  Erich  Schroll.    31  May  64.    19^ 
Cootract  DA91  591BUCa830 

Ufaclassified  report 


vr\U. 


Descr^tors:  (^Refractory  materials,  Tnermocbemlstry), 
Oxides.  Halldes.  Sulfates.  Cartwnates,  Chemical  reactions. 
X-ray  diffraction  analysis.  Phase  studiepk  Heating. 
Distillation,  Spectroscopy,  Austria.         Ij 

The  reactions  between  oxides,  like  AU03«  BeO,  Cra03, 
Fea03,  La203.  Mn02.  Mo03,  Nba05,  NIO,  Ta205,  Th02. 
T102.  V205.  W03,  U02  Y203,  Zr02,  and  kUogenldes,  like 
LiF,  UBr.  Lil,  NaF,  NaCl.  NaBr,  Nal,  KF,  KHF2.  KCl, 
KBr,  KI,  RbCl,  CsF ,  CsCl.  Csl,  CuF2.  CuCl,  CuBr2. 
Cul,  AgF2,  AgCI,  AgBr.  Agl,  CdF2.  CdBrJ  C<1F2,  PbC12, 
PWa.  CrFi.  GrC13.  FaF3,  NiF2.  MijF2.  CaF2.  a-''F2,  BaF2, 
BaCl2.  A1F3,  GaF3.  LaF3.  and  carbonates  like,  L12C03, 
Na2C03.  MgC03,  CaC03.  SrC03.  BaC03  and  sulfates  like, 
L12S04.  Na2S04,  CaS04,  BaS04,  PoS04  were  stddlel.    The 
reaction  products  were  identified  with  aid  of  x-ray-dif- 
fraotlon.   The  patterns  of  mor^  (han  25  unlcnown  or  supposed 
compounds  weru  recordedJt  was  found,  that  One  reactions 
could  be  predicted  by  thermodynamlcal  oanculatioas. 


AD-602  862  Div.   4,  3 

OTS  Prices:  HC  jt2.00/MF  $0.50 

Laboratories  for  Research  and  Developmeilt, 

Franklin  Inst.,  Philadelphia,  Pa. 

A  NEW  TYPE  OF  POLYMERIZATION  INVOLVINO 

ORGANOPHOSPHORUS  COMPOUNDS  AS  CATALYSTS. 

Quarterly  progress  rept.  no.  3,  1  Dec  63-28  Feb  64, 

by  H.  Scott,  T.  P.  Konen  and  M.  M.  Labesw 

10  Mar  64,  30p 


Contract  DA18  108AMC169 


CHEMISTRY  -  Division  4 


Unclassified  report 


Descriptors:   (•Toxic  agent  alarms,  N-heterocycIic 
compounds),  (*Organic  phosphorus  compounds. 
Catalysts),  (*N-heterocyclic  con^Munds,  Polymeriza- 
tton),  Pyrroles,  Catalysts,  Pho^horic  acids, 
Phosphates.  Reaction  kinetics.  Organic  solvents, 
Nitrlles,  Halogenated  hydrocarbons. -Storage. 

The  program  is  concerned  with  determining  the  feasi- 
bility of  using  a  newly  found  polymerizatton  of  N-vinyl- 
carbazole  by  phosphorus  compounds  in  detecting  the 
presence  of  toxic  air  contaminants.   A  kinetic  study  of 
the  polymerization  of  N-vinjicarfoazole  at  26C  in 
methsdene  chloride  with  dlethylpbosphoric  acid  and 
dlethjdchlorophosphate  was  begun.   The  results  indi- 
cate that  the  hydrolysis  of  diethjdchioropbosphate  is 
very  rapid,  does  not  Influence  the  rate  of  polymeri- 
zation, and  is  essentially  complete  to  yield  two 
catalytlcally  active  acids.   Neither  catalyst  or  water 
are  consumed  in  the  polymerization.   The  sensitivity 
of  the  system  was  determined;  0.04  micrograms  of 
diethylchlorophosphate  produces  a  visually  detectable 
turbidity  due  to  polymerization  of  N-vinylcarbazole  in 
acetonltrlle  within  14  mins.   A  search  for  less  volatile 
polar  solvent  media  for  the  polymerization  of  N-vinyl- 
oarbazole  was  begun. 


AD-602  885  Div.   4,  14 

OTS  Prices:  HC  $2.00/MF  $0.60 

Peninsular  ChemResearch,  Inc.,  Gainesville,  Fla. 

SYNTHESIS  AND  POLYMERIZATION  OF  FLUORI- 

NATED  SULFUR  MODIFIED  NITROSO  RUBBER. 

Quarterly  rept.  no.  2,  1  Oct-31  Dec  63, 

by  Eugene  C.  Stump  and  Calvin  D.  Padgett. 

21  Jan  64.  30p 

Contract  DA19  129AMC157N 

Unclassified  report 

Descriptors:  ('Synthetic  rubber.  Synthesis  (Cbemistiy)), 
(•Organic  nitrogen  compounds.  Polymerization), 
Organic  sulfur  compounds,  Fluorinatlon,  Halogenated 
halocarbons,  Fluorides,  CopolymerlzaUon,  Ethers. 
Ketones,  Radiation  chemistry.  Ultraviolet  radiation, 
Spectra  (Infrared). 

Efforts  to  prepare  CF3SNO  and  SF5NO  continued  (see 
AD-437  996).   The  new  monomer  CF3SCFOF2  was 
prepared  and  its  reactivity  with  CF3NO  and  CF2=CF2 
examined.   An  attempt  to  hom(^x>lymerize  CF3SCF= 
CF2  using  cobalt-60  irradiation  gave  a  very  low  con- 
version.  Ultravfolet  irradiation  of  a  mixture  of 
CF3SCF-CF2  and  CINO  in  the  gas  phase  gives  a  blue 
Uquid,  probably  either  CF3SCFC1CF2NO  or 
CF3SCF(NO)CF2Cl.   Attempts  to  obtain  copolymers 
from  both  thiocarbonyl  fluoride  and  perftuorothio- 
acetone  were  not  successful.   The  Intermediate 
CF3SC1  was  prepared  by  an  alternate  synthesis  in- 
volving the  gas-phase  irradiation  oi  a  mixture  of 
CF3SSCF3  and  chlorine.   (Author) 


AD-602  900 
OTS  Prices: 


Dlv.   4,  7 
HC  $1.00/MF  $0.50 
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United  Nuclear  Corp.,  White  Plains,  N.  Y. 
ELECTROCHEMICAL  DEVICE  FOR  OXYGEN  REMOVAL, 
Bimonthly  status  letter  no.  4,  1  Jan-29  Feb  64, 
hy  J.  McKee.    16  Mar  64,  9p   UNC  MTL3722 
Contract  AF33  615  1039.  ProJ.  2199 

Unclassified  report 

Descriptors:  (*Liquid  metals.  Heat  exchangers), 
(•Electrolytic  cells.  Heat  transfer).  Thorium  compounds. 


Division  4  -  CHEMISTRY 


Zirconixim  compounds.  Calcium  compounds.  Yttrium 
compounds.  Oxides,  Oxygen,  Seals.  Sodium  compounds. 
Electrolysis,  Granite,  Electric  currents.  Conductivity, 
Resistance  (Electrical),  Tests,  Corrosion  inhibitions. 

The  first  thoria-yttria  cell  tested  in  sodium  cracked  at 
140  hr.   Its  current  efficiency  and  current  density  were  low, 
but  it  apparently  did  remove  some  oxygen  from  sodium. 
The  second  such  test  encountered  rising  cell  resistance,  a 
new  development.   The  rise  Is  tentatively  ascribed  to 
depletion  of  oxygen  from  a  stagnant  sodium  layer  around 
the  cell.   Electrolysis  of  a  zlrconla-calcla  cell  In  sodium 
was  interrupted  by  overheating  of  the  O-rlng  seal.   A 
revised  seal  using  forced  air  cooling,  eliminated  this 
problem.    A  zlrconia-yttrla  cell  electrolyred  in  oxygen 
showed  encouragingly  high  conductivity  and  current 
efficiency  at  lOOOF.    It  also  showed  current  efficiency 
increasing  with  current  density  up  to  a  maximum  before 
decreasing.   This  unexpected  behavior  has  not  been 
explained.    Electrolysis  of  zlrconla-calcla  plates  In  oxygen 
Indicated  that  this  material  will  not  be  as  useful  as 
zlrconia-yttrla  at  temperatures  below  1400F.    (Author) 


AD-602  927  Div.   4,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

nilncis  Univ.,  Urbana. 

SPIN-ECHO  NMR  STUDIES  OF  CHEMICAL  EXCHANGE. 
I.    SOME  GENERAL  ASPECTS. 
<  Technical  rept.  no.  71, 
by  Adam  Allerhand  and  H.  S.  Gutowsky.   29  Apr  64, 
41p 
Contract  Nonrl834  13.  Prol.  NR051  215 

Unclassified  report 

Descriptors:  ('Exchange  reactions.  Nuclear  magnetic 
resonance).  Amides,  Chlorides,  Absorption  spectrum. 
Frequency,  Heat  of  activation,  Relaxation  time.  Wave- 
form generators.  Pulse  generators. 

A  method  Is  described  for  calculating  the  exchange  rate 
from  the  observed  dependence  upon  the  RF  pulse  septaration 
of  the  apparent  decay  constant.   The  method  was  applied  to 
the  hindered  Internal  rotation  of  N,N-dimethyltrichloro- 
acetamlde  and  dlmethylcarbamyl  chloride  as  a  function  of 
temperature.   The  resultant  activation  energies  of  14.6 
and  14.0  kcal/mole  and  frequency  factors  of  3.5  x  10  to 
the  12th  power  and  7.1  x  10  to  the  10th  power, 
respectively,  are  appreciably  higher  than  previously 
reported  values.   Com{>arative  determinations  were 


carried  out  using  the  high  resolution  NMR  methods.   The 
relatively  large  differences  in  the  results  from  the  various 
methods  and  from  different  laboratories  indicate  that 
systematic  errors  are  present,  several  possibilities  for 
which  are  discussed.   A  simple  arrangement  is  described 
for  generating  the  Carr-Purcell  pulse  sequence  with  three 
waveform  generators  and  two  pulse  generators. 


AO-602  956  Dlv.    4.  7,  25 

OTS  Prices:  HC  $6.00/MF  $1.25 

Paonsylvaula  State  Univ.,  University  Park.   Mineral 

Industries  Experiment  Station. 

THE  HNE TICS  OF  A  REU'JX  REACTION  AT  SOLID  AND 

POROUS  ELECTRODES. 

Rept.  no  6, 

by  Harry  Lemer.    May  ?  1,  229p 

Contract  DA49  186  502ORD917 

Unclassified  report 

Doctoral  thesis. 

Descriptors:  (*Oxidation-reduction  reactions,  Reaction 
kinetlo9),  ('Reaction  kinetics,  Oxidation-redocticm  re- 
actions), ('Electrochemistry,  Fuel  cells),  ('Electrodes, 
Carbon),  Solids,  Porous  materials.  Diffusion,  Tin 
compounds.  Chlorides. 

This  report  presents  the  results  of  an  experimental 
study  that  was  directed  towards  verifying  the  theory  of 
polarization  for  a  porous  dlfiusion  electrode  system.   In 
addition,  all  of  the  theory  and  recent  literature  which  is 
relevant  to  the  problem  is  presented  in  conslderxble 
detail.   The  two  most  significant  findings  of  the  study,  which 
utilized  the  SnC12,  SnC14  redox  couple  at  solid  and  porous 
electrodes  of  carbon,  are:   1)  As  predicted  ly  the  theory, 
there  is  a  doubling  of  the  normal  Tafel  slope  for  the 
poraus  electrode  systems.   2)  The  calculated  and 
experimental  Tafel  Intercepts  for  the  porous  electrode 
systems  aru  in  good  agrooment.   The  conclusion  of  this 
study  is  that  it  has  been  shown  in  a  clear  and  unambiguous 
manner  that  the  proposed  theory  for  the  porous  diffusion 
electrode  system  Is  correct.   This  has  slgniflcaace  from  a 
fundamental  point  of  view  since  it  confirm?,  for  the  first 
time,  the  pr3f>osed  physical  picture  of  this  type  of  system. 
It  also  has  practical  implications  In  the  field  of  fuel  cells 
and  related  energy  conversion  devices  where  i.uch  systems 
are  often  used  but  not  well  understood.   In  particular,  it 
Justifies  the  extension  of  the  concepts  used  to  the  more 
complex  gas  diffusion  type  of  electrode  system.   (Author) 
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5.  Communications 


AO-602  436 
OTS  Prices: 


Dlv.    5.  8,  12 
HC  $S.00/MF  $1.00 


.fi 


Bell  Telephone  Labs.,  Inc.,  Whippany,  N. 
DISTRIBUTED  SATELLITE  CIRCUMGLO$AL  COMMUNICA- 
TION TECHNIQUE  STUDY,  VOLUME  L 
Final  rept.,  vol.  1. 

by  R.  E.  Graham,  L  Jacobs.  T.  T.  KadoU.  H.  Morrison, 
and  A.  D.  Whalen.    May  64,  178p  > 

Contract  AF30  602  2668,  ProJ.  4519,  Task;  $451901 
RADC  TDR64  187  VI  i 

uielasslfied  report 

Descriptors:  (*Gk>bal  communication  syitems.  Communi- 
cation satellites  (Passive)),  ('CommunicBtlon  satellites 
(Passive),  Multlpath  transmission),  Electromagnetic  waves. 
Scattering,  Radio  signals,  Modulation,  Detection,  Errors, 
Corrections,  Coding,  Doppler  effect,  Multlpath  transmission, 
Space  communication  systems.  Costs,  Pttformance 
(Engineering). 


oUd 


The  purpose  of  this  investigation  Is  to  provide  an  initial 
evaluation  of  techniques  applicable  to  a  global  communica- 
tions network  utilizing  orbiting  dlpoles  as  a  scattering 
medium.    Emphasis  has  lieen  placed  on  those  techniques 
which  are  peculiar  to  the  propagation  medlam  employed. 
Consideration  of  the  scattering  mechanism  led  to  develop- 
ment of  a  quaternary  modulation  teohnlqua.    An  analysis  has 
been  made  of  the  performance  of  various  error  correcting 
and  error  detecting  codes  which  can  t>e  used  in  conjunction 
with  a  one  of  five  modulation  system.   The  doppler  spread 
was  calculated  very  accurately  as  a  function  of  the  orbital 
parameters  and  station  geometry.   Transmission  calculations 
were  made  and  performance  of  the  system  compared  to  ttat 
of  a  discrete  passive  satellite  system.  (Autbor) 


AD-602  448  Div.    5,  1,  19. 

OTS  Prices:  HC  $6.00/MF  $1.25 

Airborne  Instruments  Labs.,  Inc.,  Deer  PiH,  N.  Y. 

PERFORMANCE  AND  REQUIREMENT  ANALYSIS  OF 

VIDEO  DECODERS  FOR  USE  WITH  ATC  9AOAR  BEACON 

SYSTEM. 

Final  rept. 

by  Allan  Ashley  and  Lanier  G.  Cole.  Jan  M.  M9p 

AIL  6893  2 

Contract  FAA  BRD329,  Pro].  8893  2,  TasM  h 

N63  33518  j 

j  Unclassified  report 

Descriptors:  (nrideo  signals,  Deoodli^,  CDecoding. 
Video  signals).  ('Radar  beacons.  Air  traffic  control 
systems),  ('Air  traffic  oontrol  systems.  Radar  beacons). 
Communication  theory.  Television  dlsplajr  systems. 
Performance  (Engineering),  Systems  engMieering, 
ProbablUty,  Decision  tbeory.  Real  time.  Multiplex.  Plan 
positian  Indloators.  | 

This  report  presents  the  results  at  a  study  Df  the  per- 
formance and  requirements  for  decoders  in  the  ATC  Radar 
Beacon  System.    Many  related  topics  are  also  presented. 
The  study,  essentially  analytical,  views  the  decoder  from  a 
functional  stand^int  in  the  performance  cl  tta6  overall 
system  rather  than  as  a  piece  of  hardware.   An  extensive 
list  of  conclusions  and  recommendations  is  presented  as  a 
guide  for  system  and  component  design  in  order  that  a 
continuously  improving  system  may  evolve.  (Autbor) 
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AD-602  456  Dlv.   5,  6,  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Mitre  Corp.,  Bedford,  Mass. 

RF  POWER  ALLOCATION  FOR  A  UNIFIED  TELEMETRY 

SYSTEM, 

by  L.  L.  Stlne.   Jun  64,  20p   Mitre  W-06827 

Contract  AF19  628  2390.  Pro].  705  2 

ESD  TDR64  104 

Unclassified  report 

Descriptors:   (*Telemeter  systems,  Radlofrequency 
power),  (*Radlofrequency  power.  Telemeter  systems), 
Power  supplies,  Optlmlzatlcm.  Frequency,  Multiplex,  Sig- 
nals, Phase  nuxlulatlon. 

The  document  describes  the  power  spectrum  of  a  RF 
carrier  phase  modulated  by  several  frequency-multiplexed 
signals.   It  Is  proved.  In  text  and  in  Illustration,  that  an 
Improvement  In  power  allocation  Is  possible  by  modulating 
one  signal  on  a  separate  HF  carrier.  (Author) 


AD-602  484  Dlv.    5,  8,  12 

OTS  Prices:  HC  $3.00/MF  $0.50 

Lincoln  Lab.,  Mass.  Inst,  of  Tech..  Lexington. 
PROBABILITY  DISTRIBUTION  OF  ANTENNA  GAIN  FOR 
SATELLITE  WITH  SWITCHED  ANTENNA  SYSTEM, 
IV  R.  N.  Assaly.   4  Feb  64.  56p   LL  TR-347 
Contract  AF19  628  500 
ESD  TDR64  28 

Unclassified  report 

Descriptors:  CCommunlcation  satellites  (Active). 
SatelUte  antennas).  ('SateUlte  antennas,  Gain).  Antennas, 
Switching  circuits.  Optimization,  ProbablUty,  Statistical 
distributions.  Antenna  radiation  patterns.  Geometry, 
Programming  (Con^uters). 

For  a  communication  system  using  satellites  carrying 
antennas  tied  to  a  switching  system,  the  probability 
distribution  of  angles  between  the  pointing  directions  of  the 
axis  of  the  operating  antenna  and  of  a  ground  receiving 
station  Is  found.   This  statfy  is  based  on  the  c<Mdition  that 
the  antenna  pointing  most  nearly  in  the  direction  of  a 
sensing  signal  is  switched  on.   In  the  determination  at  the 
characteristics  of  this  system,  geometries  of  pointing 
directions  are  found,  which  are  optimum  or  near  optimum, 
tor  the  cases  of  4.  6,  8.  12,  16,  24,  32,  48,  and  60  antennas. 
Consideration  is  also  given  to  determining  an  optimum 
antenna  pattern  to  be  used  with  any  geometry.    For  any 
pattern,  a  conversion  from  probaUUty  distribution  of  angles 
to  probability  distribution  of  gains  is  straightforward.   The 
results  of  this  study  are  summarized  in  a  chart.   (Autbor) 
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OTS  Prices:  HC  $1.00/)if  F  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

THE  UNIVERSE  ON  A  PICTURE  SCREEN. 

8  Jul  64,   4p 

FTD  TT64  78;  TT  64  71120 

Unclassified  report 

Unedited  rou^  draft  trans,  from  Berliner  Zeitung 
(East  Germany)  1963,  5  Apr,  p.  5. 

Descriptors:  ('Television  equiisnent.  Space  probes), 
('Planets,  Pbotogri«)by),  Moon,  Lunar  probes. 
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Laboratory  for  Electroscience  Research.  New  York. 

Univ..  N.  Y. 

DESIGN  OF  BANDLIMITED  SIGNALS  FOR  BINARY 

COMMUNICATION  USING  SIMPLE  CORRELATION 

DETECTION. 

Scientific  rept.  no.  16. 

by  Burton  R.  Saltzberg  and  Ludwik  Kurz.    Feb  64, 

52p   NYU  TR400  96 

Contract  AF19  604  6168.  Proj.  4610.  Task  461003 

AFCRL  64  289 

Unclassified  report 

Descriptors:    (*Communicatlon  theory.  Data  trans- 
mission  systems).  (^Signals,  Correlators).  Design, 
Bandwidth,  Wave  transmission.  Wave  functicms.  Signal- 
to-noise  ratio.  Feedback.  Communication  systems. 
Interference,  Errors,  Probability.  Calculus  of  variations. 

This  paper  considers  the  design  of  binary  signals  for 
transmission  over  a  channel  with  additive  white  Gaussian 
noise  and  to  be  received  by  a  memoryless  correlation 
detector.   The  requirements  of  partial  and  total  bandwidth 
limitations  are  considered.    The  signal  is  chosen  so  as  to 
minimize  the  probability  of  error  due  to  the  combined 
effects  of  the  noise  and  Intersymbol  Interference.    The 
resultant  signals  for  both  types  of  bandwidth  limitation 
are  expressed  in  terms  of  prolate  spheroidal  wave  functions. 
The  method  of  signal  design  presented  can  be  used  success- 
fully to  improve  the  performance  of  feedback  commimication 
links.    (Author) 


AD-602  807  Div.   5 

OTS  Prices:  HC  $2.00/MF  $0.50 

International  Electric  Corp..  Paramus,  N.  J. 

TEST  REPORT  FOR  CATEGORY  H  ON-SITE  INTERGRA- 

TION  TESTS  OF  THE  ELECTRONIC  DATA  TRANSMISSION 

COMMUNICATIONS  CENTRAL  AN/FYQ-5  AND  THE  DATA 

PROCESSING  CENTRAL  AN/FSQ-31. 

Jan  64.  33p,  lEC  TR  50100-1 

Contract  AF19  626  8 

BSD  TDR64  181  Unclassified  report 

Descriptors:  (^Strategic  Air  Command,  Communication 
systems),  (* Communication  systems,  Strategic  Air 
Command),  Performance  (Engineering),  Military  re- 
quirements. Communication  theory,  Data  transmission 
systems.  Data  processing  systems,  Correlators.  Tests, 
Integrators. 

This  report  describes  ihe  debugging,  dry  run,  and  formal 
test  activities  associated  with  the  Category  n.  Part  I 
integration  of  the  SAC  465L  System  Electronic  Data 
Transmission  Communication  Central  with  the  Data 
Processing  Central  conducted  at  SAC  Headquaters. 
Demonstration  testing  was  performed  for  the  witnessing 
USAF  Test  Team.   The  test  modifications  proposed  at  the 
Pre-test  Briefing  were  approved  for  use  by  the  USAF 
Test  Team.   The  'Prellininary  Procedures'  portion  of  the 
Test  Specification  were  witnessed  by  the  USAF  Test  Team 
in  advance  of  cable  connection,  equipment  debugging  and 
dry  run  activities.   Overall  conduct  of  the  test  and  the 
individual  test  results  were  satisfactory,  although  the 
following  discrepancies  were  noted  on  the  DD  Form  250 
prepared  to  document  this  testing,   (a)  An  out-of-tolerance 
waveform  occurs  which  has  been  determined  to  be  the 
result  of  system  design,    (b)  A  voltage  polarity  indication 
was  omitted  from  the  wording  of  the  performance  and 
design  specifications.   (Author) 


AO-602  806  DlT.    6.  8 

OTS  Prices:  HC  $7.00/MF  $1.7S 

National  Cash  Register  Co..  Dayton,  Ohio. 

HIGH  FREQUENCY  DIGITAL  COMMUNICATION 

SYSTEM:    AN/GRCpCW-3)  AND  CV-1355pCA-l)/ARC. 

Final  engineering  rept.  for  Mar  60-Mar  64, 

19  Jun  64,  358p    NCR  3F 

Contract  AF33  600  42197 

SEG  TDR64  26 

Unclassified  report 

Descriptors:  (*Radlo  communication  systems.  Digital 
systems).  High  frequency.  Air-to- surface.  Communi- 
cation systems.  Frequency  modulation.  Multlpath 
transmission  systems.  Transmitter-receivers, 
Electronic  circuits.  Aircraft  equipment.  Ground  sup- 
port equipment.  Design,  Operation. 

The  High  Frequency  Digital  Communication  Systems 
consists  of  an  airborne  digital-to-digital  converter  and 
the  ground  station  receiving  and  transmitting  equipment. 
Briefly,  the  dlgital-to-dlgltal  converter  accepts 
standard  Fieldata  code  at  50  bits  per  second  and  con- 
verts the  20  millisecond  marks  and  spaces  into  a 
series  of  6-2/3  millisecond  cos  to  the  2nd  power 
shaped  intermediate  frequency  pulses.   These  IF 
pulses,  which  are  50%  overlapped  and  linearly 
summed  from  six  IF  subcarrters.  are  sent  to  the 
transceiver  equipment  for  transmission  on  a  3  kilo- 
cycle bandwidth  channel.    During  reception,  the 
transceiver  delivers  the  6-2/3  millisecond  pulses, 
distorted  by  the  propagation  path,  to  the  airborne 
converter,  which  separates  the  received  signal  into 
the  six  sutx:hannels  so  that  maiic/space  decisions  can 
be  made  on  the  basis  of  the  sequence  of  the  pulses. 
The  converter  also  provides  relay  switching  of  the 
necessary  functions  such  as  AGG,  keyline,  finish  tune 
signal,  etc.,  for  compatibility  and  operation  with 
nxxllfled  AN/ARC-58  and  AN/ARC -65  radio  sets. 
(Author) 
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Radiation.  Inc..  Melbourne,  Fla. 

REPEATER,  TELEGRAPH  TH-38(  )/G. 

Rept  no.  7  (Final). 

by  B.  Dorsett.    30  Jun  64.  48p 

Contract  DA36  039sc87254  Unclassified  report 

Descriptors:  (*Telegra;4i  equipment.  Design), 
Electric  switches.  Magnetic  amplifiers.  Transistors, 
Rectifiers,  Power  supplies.  Transients,  Reliability 
(Electronics),  Containers,  Vibration  isolators. 
Construction.  Tests. 

The  project  consisted  of  the  design,  development,  fabri- 
cation, and  testing  of  twenty  Telegraph  Repeaters.  Type 
TH-38  ( )/G  and  the  generation  of  the  required  documenta- 
tion.  The  Telegraph  Repeater  was  designed  to  operate  as  a 
repeater  or  to  convert  standard  telegraph  signals  from  one 
form  to  another.   A  prime  objective  was  to  achieve  a  hl^ 
degree  of  reliability  under  all  service  conditions. 


AD-602  826 
OTS  Prices: 
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Phllco   Research  Labe.  ,  Newport  Beach,  Calif. 

DYNAMIC  LARGE  SCREEN  ELECTOC HEMIC AL 

DISPLAY. 

Final  rept. 

by  G.  GaUi,  W.  D.  GerlSer.  and  M.  H.  White. 

Jun  64,  138p 
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Contract  AF30  602  3010,  ProJ.  6697,  Task  669702 
RAOC  TDR64  137  | 

UwilaBsifled  report 

Deacriptors:  (*Dlq]l>y  systems,  ElectrocfaemlstiT), 
(*Pfaotoelectric  malertals,  Display  systems).  Photocon- 
ductivity, Deposits,  Cadmium  compounds.  Sulfides. 
Selenldes,  Eleotrodepostttoo,  Etootroch^mlcal  cells. 

The  basic  technique  employs  ptntocondtiotor  phenomena 
In  conjunction  with  electrochemical  deposition  action. 
A  light  image  from  a  cathode  ray  tube  or  other  source 
la  directed  on  a  photoconductor  layer  at  the  rear  of  a 
reversible  electrochemical  layer.   The  chains  in  con- 
ductivity in  the  photoconductor  layer  provide  the  means 
for  exceeding  the  deposition  potenUal  of  the  affected 
parts  of  the  electrochemical  layer,  thus  producing  the 
original  light  image  in  the  form  of  electrochemical 
deposits.   The  result  is  a  di^lay  viewed  is  reflected 
ambient  light.   (Author) 
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RCA  Defense  Electronic  Products,  New  Yt*k, 

STUDY  AND  APPLICATION  OF  ADAPTIVJ 

COMMUNICATION  TECHNIQUES  IN  THE  DEFENSE 

COMMUNICATION  SYSTEM. 

Interim  rept.  no.  1,  5  Mar-5  Jul  64. 

5  Jul  64.  53p   CR64  419  7 

Contract  DCA6,  ProJ.  40500AR.  Task  4O50SAR 

Uncltssifled  report 

Rept.  on  System  Adaptive  Techniques.        i 

Descriptors:  (* Adaptive  oommunlcatlon  systems.  Data 
transmission  systems),  (*Underwater  communication 
systems.  Passive  defense),  (*Data  transmission 
systems.  Digital  systems),  Communication  systems. 
Multiplex,  Errors,  Communication  theory.  High 
frequency.  Coaxial  cables.  Submarines. 

This  is  a  first  report  on  a  study  of  adaptivt  techniques 
for  use  in  submarine  cable,  HF,  and  land-line  digital 
links  of  the  DCS  for  t^  period  1970-1975.  The  overall 
objective  is  to  devise  adaptive  data  systems  which 
maintain  a  desired  quality  of  transmission  in  terms  of 
bit-error- rate  under  variable  conditions  of  transmis- 
sion at  given,  fixed  input  bit- rates.   Of  particular 
concern  are  input  data  rates  of  2.4  kb  in  channels  of 
3  to  4  kc  width,  and  38.4  kb  in  a  48  kc  channel  with  a 
nominal  goal  of  0.000001  bit-error-rate  over  a 
12,000  n.m.  circuit.    The  study  is  directed  to  adaptive 
control  of  the  data  channel  in  distinction  to  control 
of  the  data  source.   It  is  desired  that  the  channel  be 
transparent  to  the  user  of  the  system  in  the  sense  tlut 
data  can  be  applied  and  received  continuously  at  the 
given,  fixed  bit-rate.    In  essence,  adaptive  modems 
are  being  sought,  -  this  is  to  say  data  modems  aug- 
mented by  channel  monitoring  and  control  sub-sys- 
tems which  regulate  the  mode  of  transmiseion  and 
means  of  detection.   This  report  covers  the  study  of 
the  sutunarine  caUe  and  related  work. 
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OTS  Prices:  HC  $4.00/11?  $0.76 

RCA  Defense  Electronic  Products,  Camden.  N.  J.     f 

VOCODER  EVALUATION  RESEARCH. 

Final  rept.. 

by  W.  F.  Meeker  and  A.  L.  Nelson. 

29  Feb  64,  112p   CR64  568  1 

Contract  AF19  604  8507.  ProJ.  4610.  Task  461002 

AFCRL  64  453 

Unclassified  report 

Descriptors:   (♦^leech  transmission.  Digital  systems), 
(*Speech  compression,  Codii«).  Voice  communication 
systems.  Recording  systems.  Lai^^uage,  Speech  repre- 
sentation. Statistical  tests.  Preamplifiers,  Microphones. 

In  support  of  research  in  digital  speech  transmission 
and  speech  bandwidth  compression,  several  related  tasks 
were  completed.    Master  tstpe  recordings  of  speech  from 
38  male  and  19  female  talkers  were  provided  using  micro- 
phones, prean!4>lifiers,  and  equalizers  duplicating  those 
used  for  speech  recordings.    Material  recorded  by  each 
talker  consisted  of  20  minutes  of  continuous  speech,  a 
regional  dialect  check  list,  a  nonsense  syllable  list,  and 
6  PB  word  lists.   Articulation  tests  were  conducted  to 
evaluate  several  vocoder  configurations  and  data  rates  for 
two  eiqierimental  vocoders.    An  analysis  was  made  of 
phonetic  errors  for  one  vocoder  configuration.    Preliminary 
work  was  done  toward  vocoder  evaluation  by  computer. 
(Author)  *^ 
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Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 
DIVISION  6.   SPACE  COMMUNICATIONS, 
^arterly  progress  rept.  no.  4.  1  Mar-31  May  64, 
15  Jun  64,  31p 
Contract  AF19  628  500 
ESD  TDR64  336 

Unclassified  report 

Descriptors:  (*^)ace  conmiunication  systems.  Design), 
Communication  satellites  (Active),  Communication 
satellites  (Passive),  Satellite  antennas,  Telemeterii^ 
antennas.  Tracking,  Space  surveillance  systenos.  Radar 
reflectors.  Radar  station.  Programming  (Computers). 
Speech  transmission.  Space  probes,  ProiMigation, 
Communication  theory.  Radio  receivers. 

Progress  in  the  following  areas  is  summarized: 
swltched-beam  antenna  system  for  satellite  communication; 
telentetry  antennas;    West  Ford  tracking  system;  Lincoln 
ExperimenUl  Terminal  (LET);  horn  reflector  antenna  and 
gain  standard  for  the  Haystack  Hill  radar  site;  Millstone 
Hill  radar;  speech  processing:  active  Satellites  (Environ- 
mental Studies);  Lincoln  Experimental  Satellite  (LES); 
Space  Probe  Instrumentatlcm;  propagation  measurements: 
multiple  access  studies;  West  Ford  studies;  Conununications 
Theory;  Low-Noise  Receivers  for  space  communications. 
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Hudson  Labs.,  Columbia  Univ.,  Dobbs  Ferry,  N.  Y, 

NOISE  LEVELS  OBSERVED  WITH  SHIP-TOWED 

GEOPHYSICAL  HYDROHIONE  ARRAYS. 

Technical  rept.  no.  112. 

by  J.  A.  Smith  and  E.  T.  O'NelU.   1  Apr  64,  31p 

CU  137  640NR266Phys 

Contract  Nonr266  84 

Unclassified  report 

Descriptors:  (*Hydrophones,  Signal-to-nolse  ratio), 
(•Acoustic  properties.  Towed  bodies).  Underwater  sound. 
Measurement.  Acoustic  ranges.  Underwater  sound 
equipment.  Acoustic  detectors.  Seismic  waves.  Ship  noise. 

The  measurements  of  noise  levels  which  were  obeerved 
with  several  types  of  iQrdrophones  and  hydrophone  array 
assemblies  are  compared  with  the  ambient  sea  noise  at 
the  time  of  measurement.   The  flow  noise  for  single 
hydrophones  was  too  high  to  make  comparisons  of  the 
different  methods  of  construction.    Hydrophone  array 
noise  levels  were  from  one-fifth  to  one-half  the  ambient 
level.   In  the  array  tests,  hydrojAones  that  were 
acceleration  balanced  and  compliantly  mounted  within  a 
cylinder  had  noise  levels  about  one-fourth  of  the  noise 
levels  observed  with  other  types  of  ccxistruction  in  tly 
100  to  400  cycle  range.    (Author) 
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Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 

CROSS-SECTION  MEASUREMENTS  OF  THE  ECHO  II 

SATELUTE  BY  THE  MILLSTONE  L-BAND  RADAR. 

Group  rept, 

by  R.  F.  Julian  and  D.  P.  Hynek.   7  Apr  64,  16p 

LL  196416 

Contract  AF19  628  500 

ESD  TDR64  43 

Unclassified  report 

Descriptors:  (♦Communication  satellites  (Passive), 
Radar  tracking),  (*SateUltes  (Artificial),  Radar  tracking). 
Radar  reflections,  L-band,  Balloons,  Dnppler  effect. 
Space  surveillance  systems. 

The  report  Is  a  summary  of  the  MUlstone  Radar  tracking 
activities  during  the  early  revolutions  of  Echo  n.   Ei^t 
revolutions  were  tracked  and  cross-section  measurementa 
taken  during  the  satellite's  first  four  days  in  orbit  followed 
by  four  additional  tracks  during  the  next  three  weeks. 
All  cross-section  measurements  beginning  with  Rev.  4, 
tite  first  observable  at  Millstone,  display  a  fading  pattern 
Indicating  that  the  balloon  had  not  attained  full  sphericity, 
or  at  least  contained  significant  surface  irregularities. 
No  essential  change  in  the  fading  pattern  was  noted  ttirou^- 
out  the  period  that  measurements  were  taken,  except  for 
perfa^s  more  frequent  fading  during  the  later  passes. 
Starting  wltfa  Rev.  5.  the  first  complete  borizon-to-horizon 
measurement  made,  a  periodicity  of  approximately  104 
seconds  was  observed.   This  periodlci^  was  also  apparent 
during  the  later  passes.   The  estimated  average  radar 
crosd  section  during  these  observations  was  about  one-half 
the  theoretical  1330  square  meters.    A  pulse- to-pulae  cross 
section  vs  time  record  is  included  for  Rev.  5  and  Rev.  321. 
(Author) 
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Brown  (D.)  Associates,  Inc.,  Eau  Gallie,  Fla. 

INVESTIGATION  OF  THE  FEASIBILITY  OF 

SELF-CALIBRATION  OF  TRACKING  SYSTEMS. 

Final  rept. 

by  Duane  C.  Brown,  Norman  Bush,  and  Jerome  Sibol. 

29  May  64,  249p 

Contract  AF19  628  3286,  Pro).  5930,  Task  593003 

AFCRL  64  441 

Unclassifled  report 

Descriptors:  (•Tracking,  Calibration),  (^Cslibrmtion, 
Feasibility  studies).  Errors,  Models  (Slmulatioas), 
Model  theory.  Orbital  trajectories.  SUtistical  analysis. 
Numerical  analysis.  Simulation,  Compilers,  Least 
squares  method.  Geodesies,  Range  finding.  Satellites 
(Artificial),  Radar  tracking.  Optical  tracking.  Equa- 
tions, Motion,  Calculus  of  variations.  Matrix  algebra, 
S-matrix,  Mathematical  models. 

The  Error  Model  Best  Estimate  of  Trajectory 
(EMBET)  is  derived  for  a  tracking  system  naeasuring 
any  linear  combination  of  ranges  and  range  rates. 
Provisions  are  made  for  the  introduction  of  any 
functional  statistical  constraints  on  the  coefficients  of 
the  error  model.    Provisions  are  also  made  for  the 
introduction  of  dynamic  constraints  expressed  either 
in  terms  of  explicit  functions  or  in  terms  of  general 
differential  equations  of  motion.   A  rigorous  extension 
of  EMBET  to  apply  to  a  hierarchy  of  orbits  (ratter 
than  individual  trajectory  points)  is  developed.  It 
provides  an  altogetter  practical  solution  to  the  long 
standing  problem  of  tte  simultaneous  adjustment  of  all 
observations  made  by  all  sensors  on  an  unlimited 
number  of  orbits  or  epochal  intervals.   This  extension, 
called  NEO-EMBET  (N-Epoch  Orbital  EMBET),  also 
calibrates  both  stable  and  unstable  components  of  tte 
error  models  of  all  observational  channels  while 
simultaneously  estimating  the  orbital  parameters  at 
all  specified  epochs  as  well  as  any  gravitational  and 
drag  parameters  considered  to  be  unknown. 
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Upper  Air  Research  Labs.,  Univ.  of  Utah,  Salt  Lake  City. 
AEROSPACE  VEHICLE  DETECTION  STUDIES. 
Technical  dociunentary  rept.  for  1  Mar-31  May  64. 
by  William  L.  Jones,  Wayne  K.  Barlow,  and  Alvin  M. 
Despain.    18  Jun  64,   40p 
Contract  AF04  695  339 

Unclassifled  report 

Prepared  in  cooperation  with  Electro-Dynamics  Late., 
Utah  State  Univ..  Logan.  Utah., 

Descriptors:   (*Spectnmi  analyzers.  Detectors), 
(♦Detection,  Aerospace  craft),  (*Aerospace  craft. 
Detection),  (*Interferometers,  Detectors),  Optical 
scanning.  Narrowband,  Sensitivity,  Signal-to-noise  ratio, 
loos,  Ionic  current.  Luminescence,  Diffraction  gratings. 
Electron  density.  Oxygen,  Ionizati(»  potentials.  Light 
transmission.  Reflection,  Ateorption.  Coatings,  Satel- 
lites (Artificial),  Suriaces. 

Contents:  Sensitivity  of  a  Scanning  Fabry- Perot  Inter- 
ferometer; Field  Spectrograph;  and  Satellite  induced  O(-f) 

Recombination  Coefiicient  Calculation. 
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Aerospaoe  Corp.,  Los  Angeles,  Caltf, 
A  STUDY  OF  NON-RANDOM  RANGE,  AZivUTH,  AND  EL- 
EVATION RESIDUALS  INDUCED  AT  THE  OBSERVATION 
SITE, 

by  T.  P.  Gsbbsrd.  Jr.  Am  64,  4^  TOR269I 4110  01  46 
Contract  AF04  695  269  i 

Uno  issifled  report 

Descriptors:  (*Tracklng,  Errors),  Posttlte  OaMx^. 
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Ranges  (Distance),  Azimuth,  Satellites  (Artlflcial).  Equa- 
tions, Vector  analysis,  Graphics. 

The  station-Induced  non-random  errors  in  range,  azimuth, 
and  elevation  which  contribute  to  tteir  residuals  are  of  two 
types.   Tte  first  are  those  associated  with  tte  equipment 
wterein  tte  only  non-random  error  tere  appears  as  a  bias 
term.    For  example,  in  tte  case  of  range,  this  bias  may  te 
due  to  a  poor  range  'zero'  calibration.   However,  this 
analysis  is  not  primarily  concerned  with  ttese  equipment 
errors,  but  ratter  with  tte  second  group  of  errors,  which 
are  associated  with  tte  misidentification  of  tte  origin  and 
orientation  of  tte  reference  frame.  (Autter) 
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THE  LEAD  CALCIUM  BATTERY.    PART  4  .  COMPARISCW 

OF  LEAD  CALCIUM  AND  LEAD  ANTIMCWY  CELLS  IN 

FLOAT, 

by  Jeanae  Burbank.    10  Jun  64,  12p 

Proj.  SF013  06  03,  Tasks  4366  and  RROOl  01  43  4755 

NRL6078 

Unclassified  report 

Descriptors:  (Storage  batteries.  Performance 
(Engineering)),  Lead  compounds.  Electrolytic  cells. 
Polarization,  Electrical  properties.  X-ray  diffraction 
analysis.  Electron  microscopy.  C rystalliiation.  Lead  alloys. 
Antimony  alloys.  Wet  cells.  Calcium  alloys.  Submarines, 
EnTir(»mental  tests. 

Four  small  portable  lead  acid  cells  were  tested  in  a  float 
cycle  routine.   Three  of  these  cells  had  lead  calcium  alloy 
and  one  had  lead  antimony  alloy  in  the  positive  grids.   Cells 
with  the  lead  calcium  alloy  positive  grids  failed  early  In  the 
test  accompanied  by  excessive  softening  of  tlie  positive  active 
material.    The  presence  of  antimony  In  the  positive  grid 
caused  depolarization  of  the  positive  plate  in  the  floating 
cell,  as  well  as  the  usual  depolarization  of  the  negative  on 
oveicliarge.   The  active  material  of  the  antimonlal  cell 
remained  firm  for  the  duraUon  of  the  tests.   X-ray  diffraction 
showed  that  the  antimonlal  cell's  positive  plate  contained 
more  alpha  Pb02  than  the  calcium  cells,  both  before  and 
after  testing.    Electron  microscopic  examination  of  the 
positive  active  material  showed  that  the  antimonlal  cell 
contained  much  prismatic  material  with  many  intricate 
clusters  of  complex  crystals.   The  failed  calcium  cells 
showed  only  nondescript  nodular  Pb02  particles.   The 
stability  of  the  paste  is  believed  to  be  related  to  the  mor- 
phology of  these  particles.   The  presence  of  antimony  in  the 
positive  grid  caused  the  prismatic  crystallization  of  the 
active  material  and  promoted  formation  of  alpha  Pb02 
becaufff  this  was  the  only  known  difference  in  the  two  kinds 
of  cell. 
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Intematlonal  Research  and  Development  Co.,  Ltd., 

Newcastle  (England). 

RESEARCH  PROGRAMME  ON  MAGNETOPLASMA- 

DYNAMIC  POWER  GENERATION.    PART  1:   MPD  CLOSED 

LOOP. 

Technical  summary  rept.  for  1  Dec  62-31  Mar  64, 

by  B.  C.  Llndley.   31  Mar  64,   256p   IRD  64  36  pi 

Contract  N62558  3127 

Unclassified  report 

Descriptors:  (*Magnetohydrodynamics,  Electric  power 
productkm),  (*Electric  power  production,  Magnetohydro- 
dynamlcs).  Energy  conversion.  Fluid  flow.  Helium,  Cesium, 
Purification.  Refractory  materials.  Instrumentation. 
Vapors.  Heat  transfer,  Graphite,  bijectlon.  Recovery, 
Tantalum,  Space  propulsion.  Plasma  physics,  Great  Britain. 
Heaters,  Ducts,  Microstructure,  Corrosion. 

High  temiierature  conomissioning  of  the  closed-cycle 
bellum-ceslum  MPD  loop  ooci^ied  about  twelve  months  with 
a  total  of  about  2000  hours  of  circuit  operation,  of  which  300 
hours  were  at  temperatures  up  to  2500K  with  unseeded  helium. 
The  commissioning  phase  of  the  loop  development  program 
culminated  on  19  March  1964  in  cesium-seeded  operation  and 
Qlectrlc  power  generation.   In  these  initial  experiments  the 
loop  was  operated  cootinuously  for  fifteen  hours  with  indicated 


gas  temperatoies  up  to  2020K.  Twenty  series' of  mesaure- 
ments  were  made,  with  varying  temperature,  cesium  content 
and  applied  magnetic  field,  extracting  a  maximum  power  out- 
put of  0.46  We  from  a  five-electrode-pair  constant-area 
generator.    Electrical  conductivities  of  about  0.5  mho/m  were 
obtained  at  static  gas  ten^>eratures  below  l&OOK  and  there  are 
reasons  to  expect  a  considerable  improvement  on  this  level. 
The  main  success  is  that  the  loop  technology  and  operation 
was  proved.   (Author) 


AD-602  382  DlT.   7,  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

International  Research  and  Development  Co.,  Ltd., 

Newcastle  (En^and). 

RESEARCH  PROGRAMME  ON  MAGNETOPLASMA- 

DYNAMK  POWER  GENERATION.   PART  2:   PLASMA 

PHYSICS. 

Technical  summary  rept.  for  1  Dec  62-31  Mar  64, 

by  B.  C.  Llndley.   31  Mar  64,    78p  IRD  64  36  p2 

CootrMt  N62558  3127 

Unclassified  report 

Descriptors:  (*Electrlc  power  production,  Magnetotaydio- 
dynamlcs),  (*Magnetohydrodynamlcs,  Electric  power 
production),  ('Plasma  physics.  Electric  power  production). 
Energy  conversion.  Microwaves,  Gas  ionization.  Electrical 
conductance.  Helium.  Cesium.  Phase  shift,  Hlgfa-temperature 
research.  Low-temperature  research.  Interferometers, 
Recombination  reactions,  Ionization  potential.  Photoelectric 
effect.  Ultraviolet  radiation.  Electron  bombardment.  Trans- 
port properties.  Vapors,  Great  Britain,  Power  supplies. 
Space  propulsicm,  Qectrlc  propulsion. 

Contents: 

Microwave  studies  of  thermally-excited  plasmas.  Atomic 
beam  experiment.  Microwave  studies  of  photoionization  and 
recombination.  Electrical  conductivity.  Photoionization  in 
MPD  generators.  Cross  section  measurements  and  transport 
properties  in  seeded  inert  gas  M^D  generators,  and  Electrical 
conductivity  and  brealulown  in  cesium  vapour. 


AD-602  383 
OTS  Prices: 
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btematlonal  Research  and  Development  Co.,  Ltd., 
Newcastle  (England). 

RESEARCH  PROGRAMME  ON  MAGNETOPLASMA- 
DYNAMIC  POWER  GENERATION.    PART  3:  THEORETICAL. 
Technical  summary  rept.  for  1  Dec  62-31  Mar  64, 
by  B.  C.  Llndley.    31  Mar  64.   250p  IRD  64  36 
Contract  N62569  3127.  ARPA  Order  209  62,  Amend.  2 

Unclassified  report 

Descriptors:  (•Electric  power  production,  Magneto- 
hydrodimamics),  (*Magnetohydrodynamlcs,  Electric  power 
production).  Generators,  Energy  conversion.  Plasma 
physics.  Fluid  mechanics.  Electrons,  Transport  propertlaa. 
Gas  ionization.  Electrical  conductance.  Nozzles,  Space- 
craft, Power  supplies.  Nuclear  propulsion.  Space  propulsion. 
Electric  propulsion.  Optimization,  Great  Britain. 

Contents: 

Viscosity  of  MPD  working  fhdds 

Collision  cross  sections 

Seed  fraction  optimization 

Nozzle  flow 

Flow  processes  In  MPD  generators 

The  constant  Mach  number  MPD  generator 

Optimization  of  large-scale  nuclear  MPD  systems 

Power  conversion  in  space 

A  non-equilibrium  electraa  mode  for  kilowatt- range  MPD 

space  power 

Non-equilibrium  plasmas. 
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A  THIN-PLATE  BATTBRY.   SUPPLEMENf  TO 

MOLECULAR  dRCUTT  DEVELOPMENT. 

Quarterly  rept.  no.  1,  suppl.  for  12  Mar-12  #un  64. 

by  J.  Smlt,  H.  H.  Titus,  and  R.  T.  Foley.    1^  Jun  64,  31p 

Contract  NOw«4  0568d  I  j 

Unclassified  report 

Descriptors:  (*Batterles  and  components.  Primary  cells). 
Voltage,  Low  temperature  research.  Pressure,  Data, 
Feasibility  studies.  Carbon.  Ammonia.  Magnesium. 
Stainless  steel.  Electrolytic  cells.  Organic  compounds. 
Bleotrodes,  Electrolytes,  Electric  power  production. 
Molecular  electronics.  Circuits. 

The  purpose  of  the  program  is  to  determine  the  feasibility 
of  producing  a  practtoal  high-power  output,  reserve,  primary 
battery  t>ased  on  a  liquid- activated  ammonia  system.    ActivUy 
during  the  reporting  period  concerned  principally  the 
evaluation  of  multicell  battery  performance  and  the  design  of 
a  150*-watt  self-contained  battery  unit.   The  effect  on 
multl{de-ceU  performance  of  various  battery  parameters  was 
ascertained  primarily  thcou^  a  fractional  factorial  series  of 
experiments.   The  factors  analyzed  in  this  series  concerned 
details  of  cell  fabrication  and  battery  construction.    The  units 
of  this  series  were  evaluated  for  the  most  part  on  the  basis 
of  output  voltage.   In  addltloo  to  the  factorial  series,  several 
low-temperature,  exploratory  experiments  'were  carried  out 
on  two  different  sizes  of  multlceU  units.   Tbese  units  were 
activated  at  temperatures  below  -54C.   (Aujkor) 


AO-602  513  Div.   7,  22 

OTS  Prloesi  HC  $1.00/MF  $0.50 


Stanford  Raaearch  Inst,  Menlo  Paik,  Calif. 
PRB88URB  TRANSDUCER  FOR  MBASURINO  SHOCK 
WAVE  PROFILES:  AEOITIONAL  GAGE  IKTBLOPMBNT. 
Progress  rept.  nos.  34  and  3,  1-30  Jun  64. 
tar  D.  D.  Keough  and  R.  F.  \imilams   7  Jul  ««.  7p 
Cootraots  DA49  146XZ096  and  DA49  146XZM0, 
Prols.  OPU3713  and  OPU4832 

UncOasslfled  report 

Descriptors:  (*Sbodc  waves,  Measuremenl),  (•Piezo- 
electric transducers.  Design).  SlUoon.  Oxides,  Wire. 
Equations,  Electrical  impedance.  Resistanoe  (Electrical), 
Blectrlc  insulation.  Hysteresis.  Epoxy  plastics.  Pressure 
gates.  Piezoelectric  gages. 
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Forelfn  Tech.  Div.,  Air  Force  Systems  Command,  Wright- 
Patterson  AFB,  Ohio.  I  r 
BLBCTOMBTRIC  AMPUFIER.  I  ' 
fagr  B.  L  Zarfchln,  M.  A.  Pushkin,  and  M.  E.  Slutskii. 
5  May  64.  15p 
FTD  MT64  09.  TT  64  U953 

led  report 


Th4uMlfle 


Edited  machine  trans,  of  Pribory  1  TddmOca  Eksperimenta 
(USSR)  1963  Ct-  83  no.  4.  p.  90-94. 

Deeoriptorst  (* Amplifiers,  Electrometers),  (•Electrom- 
eters, Amplifiers),  Measuring  devices  (Electrical  and 
Bleotronlc),  Direct  current.  Voltage  amplifiers.  Pentodes. 
Electron  tube  heaters.  Cascade  structures,  Semicon- 
duotor  devices.  Electron  tubes.  Design,  Operation,  USSR. 

There  is  described  an  electpmetrlc  amplifier  for  the 
meaaurement  of  direct  current  in  range  10  to  ttie  minus  11th 


ELECTRICAL  EQUIPMENT  •  Division  7 


power  to  10  to  the  minus  15tti  power  anqwres.   The  ampli- 
fier uses  an  l-l  straight-filament  electometrlc  pen- 
tode of  rod  construction,  working  in  circuit  with  the  control 
of  the  first  grid.   The  amplifier  is  noted  for  a  large  voltage 
amplification  factor  of  the  electrometric  cascade,  simpli- 
city of  circuit,  construction,  economy,  small  demensicms 
and  weight.   In  the  circuit  of  the  amplifier  are 
used  semiconductor  devices.   One  of  the  basic  parameters  of 
the  electrometric  amplifier  is  the  magnitude  of  the  current 
of  the  control  grid  of  the  first  cascade.    For  tbe  purpose  of 
lowering  this  current  the  electometrlc  cascade  usually  works 
at  low  anode  voltage,  and  a  measured  signal  passes  onto 
the  second  or  third  grid  of  the  tube.   Under  such  conditions, 
because  of  the  low  transconductance  of  Qie  tube,  the  voltage 
amplification  factor  of  the  cascade  does  not  exceed  1  to  2. 
(Author) 
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Honeywell,  Inc.,  Hopkins,  Minn. 

LOW  INPUT  VOLTAGE  CONVERSION. 

Final  progress  rept.  for  1  Jul  62-29  Feb  64. 

by  John  T.  Llngle  and  Sbeldon  D.  Heaner. 

29  Feb  64,    129p   MH  68447 

Contract  DA36  039SC90808,  ProJ.  1G6  22001A0S3 

Unclassified  report 

Desor^Xors:   (•Voltage  regulators.  Design),  (•Fuel 
cells.  Energy  conversion).  Power  su]n>lies.  Direct 
current.  Alternating  current.  Rectifiers,  Tunnel  diodes, 
Magnetohydrodynamlcs,  Thermionic  converters, 
lliermoelectriclty.  Batteries  and  components. 
Generators,  Solar  cells.  Performance  (Engineering), 
Bleotronlc  equlpmeeA. 

The  advent  of  new  power  sources  such  as  the  fuel  cell, 
tbermtonlc  diode,  and  thermoelectric  generator  has  pro- 
vided the  stimulus  for  the  investigation  of  low  input  volt- 
age conversion.   Since  the  voltage  ou^t  of  a  single  energy 
conversion  cell  is  too  low  for  most  appllcattons.  it  must  be 
stepped  up  by  either  adding  cells  in  series  or  by  a  converter. 
Series  connection  of  some  direct  conversion  sources  is 
difficult,  increases  cost,  reduces  reliabiUty,  and  may  re- 
(yiire  monitoring  and  parameter  control  of  each  cell.   The 
use  of  a  single,  large  capacity  power  source  cell  or  a 
minimum  number  of  series  connected  source  cells  coupled 
to  a  converter,  is  considered  a  tentative  and  attractive 
solution  to  this  problem.   The  initial  effort  under  this 
contract  was  specifically  directed  toward  the  investigatloa 
of  all  known  approaches  to  determine  the  optimum  and 
presently  most  feasible  approach  to  convert  the  tow  source 
voltage  of  fuel  cells,  tbermtonlc  diodes,  thermoelectric 
generators,  solar  cells,  and  single-cell  batteries  to  more 
usable  bilker  voltages.   (Author) 
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ALKALINE  BATTERY  EVALUATION. 

Final  rept.  for  30  Jun  60-15  Mar  64, 

by  W.  W.  Clark.  W.  G.  Ingling,  I.  F.  Ltdce,  and 

E.  A.  Roeger,  Jr.  Jun  64,  54^ 

Contract  AF33  616  7529.  Pro].  8173,  Task  817304 
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Unclassified  report 
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AD-411  24S(  ASD  TDR62  893  PI;  AD-291  447;  ASD  TDB62 
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27 


Division  7  •  ELECTRICAL  EQUIPMENT 


Descr4>tors:   (*Batteiies  and  components.  Alkaline  cells), 
(•Alkaline  cells.  Spacecraft),  (•Storage  batteries.  Per- 
formance (Engineering)),  Nickel,  Cadmium.  Silver,  Zinc, 
Failure  (Mechanics),  Environmental  tests.  Temperature, 
Life  expectancy.  Tests.  Electrolytic  cells,  Esqiertmental 
data.  Voltage,  Electric  currents. 

This  report  includes  the  final  results  of  cycle-life  per- 
formance tests  OD  240  12  ampere-hour  nickel-cadmiian  cells 
in  groups  of  10  cells  and  batteries  of  20  cells,  and  150 
20  ampere-hour  nickel-cadmium  cells  in  groups  of  10  cells. 
The  12  ampere-hour  cells  were  cycled  in  four  temperature 
environments  with  four  depths  of  discharge  in  each  en- 
vironment while  the  20  ampere-hour  cells  were  cycled  In 
five  temperature  environments  with  three  depths  of  dis- 
charge in  each  oivironment.   Also  included  in  this  report 
are  the  results  of  cycle-life  performance  tests  conducted 
on  192  25  ampere-hour  silver-zinc  cells  and  192  20  an^ere- 
bour  silver-cadmium  cells  separated  into  eight  cell  groups. 
Both  types  of  cells  were  cycled  in  four  temperature 
environments  with  three  depths  of  discharge  in  each  en- 
vironment.  The  results  obtained  from  the  cycle-life  per- 
formance'tests  on  these  four  types  of  cells  show  that:  (1) 
cell  cycle-life  with  shallow  discharges  is  considerably 
longer  than  cycle-  life  at  deep  discharges  and  (2)  cycle- 
life  Is.reduced  by  high  and  low  ambient  temperatures. 
(Author) 
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CARBON  BLACK  FOR  ORGANIC  ISPOLARIZBR 

BATTERIES. 

Quarterly  progress  rept.  no.  3,  1  Jan-31  Mar  64, 

by  M.  T.  Johnston  and  J.  E.  Smith.  31  Mar  64,  27p 
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Unclassified  report 

Descriptors:  (•Batteries  and  components.  Carbon 
black),  (*Cari>on  black.  Manufacturing  methods). 
Furnaces,  Physical  properties,  Chemical  properties, 
Ejqperimental  data.  Life  expectancy.  Performance 
(Engineering),  Fuel  oil,  Vanaditmi.  Colloids. 

Carbon  black  samples  from  twelve  runs  on  the  lOS 
furnace  have  been  evaluated-  in  A  size  organic  depolarizer 
primary  cells.    Service  life  to  0.9V  at  ctmtlnuous  load  of 
16-2/3  ohms  ranged  from  about  19  to  25  hours.   Oil  feed 


rate  and  oxygen  enrichment  at  two  positians  in  the  furnace 
were  all  significant.   The  presence  of  a  vanadliun  addltiTe 
In  the  feed  oil  Increased  service  life  about  one  hour. 
Data  are  presented  on  physical  and  chemical  character- 
istics of  the  blacks.   High  service  life  was  significantly 
associated  with  high  values  of  color,  tinting  strength,  and 
iodine  surface  area.   (Auttior) 


AD-602  759  Div.   7 

OTS  Prices:  HC  $3.00/MF  $0.50 

Heliotek  Div.,  Textron  Electronics,  bio., 

Sylmar,  Calif. 

mCH  EFFICIENCY  SILICON  SOLAR  CELLS. 

Quarterly  progress  rept.  no.  7,  15  Dec  63-15  Mar  64, 

by  Paul  A.  Herman.    15  Apr  64.  53p 

Contract  DA36  039SC90777,  ProJ.  1G6  22001  A053  03 

Unclassified  report 

Descriptors:  (*Solar  cells,  Silicon),  (*Siltcon,  SoUr 
cells),  (*Energy  conversion,  Solar  radiation), 
Desi^i,  Manufacturing  methods,  Costs,  Sintering, 
Evaporation,  Diffusion,  Crystals,  Semiconductors. 
Resistance  (Electrical),  Optimization.  Matrix 
algebra.  ■ 

A  polyvariable  experiment  was  performed  on  P{*)/V 
solar  cells  to  determine  the  optimum  design  for  per- 
formance at  solar  intensities  of  about  350  mW/sq  cm. 
The  region  of  maximum  response  was  determined  and 
indicated  that  a  13  line  grid  pattern  combined  with  a 
12  minute  diffusion  time  would  give  the  maximum 
performance  for  P(+)/N  cells  operated  at  solar 
intensities  up  to  350  mW/sq  cm.   A  blvarlable 
experiment  performed  on  P(+)/N  polycrystallln* 
cells  has  shown  that  polycrystalline  cells  can  be  op- 
timized and  designed  for  use  In  concentrated  light 
systems.   It  was  found  that  cell  designs  near  the 
region  at  maximum  response  actually  showed  in- 
creased efficiencies  at  316  mW/sq  cm  equivalent 
solar  Intensities.   The  fabrication  of  cells  having 
from  4  to  8  times  the  active  area  of  the  normal 
1x2  cm  cell  Indicates  that  large  area  cells  can  be 
made  with  short  circuit  current  densities  and  open 
circuit  voltages  that  compare  quite  closely  with 
those  obtained  from  1x2  cm.   Investigations  have 
been  made  to  determine  methods  of  eliminating  the 
time  consuming  and  relatively  expensive  junction 
clean  up  etch  with  a  more  rapid,  less  costly 
process. 
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8.  Electronics  and  Electronic 
Equipment 


AD-602  313  Div.    8,  2.  12 

OTS  Prices:  HC  H.OO/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wright- 
Patterson  AFB,  Ohio. 

ON  THE  REFRACTION  AND  DOPPLER  SHIFT  OF  RADIO- 
WAVES  RADIATED  BY  ARTIFICL\L  EARTH  SATELLITES  IN 
A  THREE-DIMENSIONAL  HETEROGENEOUS  IONOSPHERE, 
hjr  Ya.  L.  Al'pert.   25  May  64,  20p 
FTD  TT64  384.  TT  64  11848  ; 

Unolasailled  report 


Unedited  rough  draft  trans,  of  Geomagnetlzi 
(USSR)  1963,  V.  3.  no.  4,  p.  626-634. 


I 


1  Aeronomiya 


Descriptors:    ("lonspherlc  propagation.  Radio  waves), 
(•Radio  waves.  Doppler  effect),  (*Satellltas  (Artificial), 
Ionospheric  disturbances),  Wave  transmission.  Propagation, 
Scattering,  Electron  density,  Refraction,  Refractive  Inder., 
Mathematical  analysis,  Partial  differential  equations,  USSR. 

On  the  basis  of  the  Fermat  principle,  using  Its  analogy  with 
the  principle  of  least  action,  equations  of  the  Lagrange -Euler 
type  are  written  for  the  Ionosphere  and,  from  these,  a  general- 
ized law  for  refraction  in  a  three-dimensional  -  heterogen- 
eous medium  was  formulated.    Finally  formulas  were  obtained 
for  the  refraction  angles  and  the  Doppler  shift  of  radio  waves 
radiated  by  a  source  located  in  the  ionosphere.   Here  we 
iwmtiw.  a  situation  which  is  realizable  with  artificial  earth  sat- 
ellite (AES)  experiments,  when  the  wave  frequency  Is  sufficiently 
great.    For  this  case  the  Doppler  shift  depeads  linearly  on: 
1)  the  localized  value  of  electron  concentr^lon  In  the  vicinity 
d  the  emitter,  2)  the  refraction  angles  near  the  observation 
point  in  two  planes  which  are  mutually  perpendicular  relative 
to  it  and  to  the  source ,  and  3)  the  average  gradient  values  of 
the  electron  concentration  along  the  trajectory  of  wave  S. 
The  corresponding  analysis  of  the  Doppler  shift  component 
caused  by  the  Influence  of  the  lonoepbere  a|id  measurable  upon 
coherent  radio  waves  radiation  from  AES  makes  it  possible 
to  determine  all  of  these  values.  (Author) 

AD-602  317  DtT.    8 

OTS  Prices:  HC  $1.00/MF  $0.50 

\' 
Foreign  Tech,  Div.,  Air  Force  Sjrstems  Co|»mand.  Wrigtat- 
Patterson  AFB,  Ohio. 

THE  EFFECT  OF  MISMATCHES  ON  THE  CHARACTERBTICS 
OF  AN  O-TYPE  BACKWARD  WAVE  GENERATOR, 
by  L.  V.  Kasatkin  and  G.  N.  Riqxiport.   25  May  64,  Zip 
FTD  TT64  293;  TT  64  11852 

Unclassified  report 

Unedited  rough  draft  trans,  of  Radlotekhnilia  I  Elektronika 
(USSR)  1963,  V.  8.  no.  9,  p.  1577-1586. 

Descriptors:  (•Microwave  equipntent.  Backward  wave 
tubes),  (•Backward  wave  tubes.  Performance  (Engineering)), 
Generators,  Perturbation  theory.  Oscillation,  Linear 
systems.  Nonlinear  systems,  Electron  beiaos.  Plasma 
Mcillations,  USSR. 


tigr  Richard  Gerwin  and  Donald  J.  Nelson.   Mar  64,  S6p 
Dl  82  0332 

Unclassified  report 

Also  available  from  the  authors. 

Descriptors:  (*Electron  beams.  Plasma  medium),  (^Plasma 
physics.  Electron  beams).  Perturbation  theory,  Electrio 
fields,  Magnetic  fields.  Boundary  value  proUems, 
Dlffer«itial  equations.  Numerical  analysis. 

Two  contra-streaming  electron  beams  at  equal  densities 
and  speeds  interacting  between  two  parallel  planes  are 
studied.  The  streams  are  cold  and  their  average  charge  is 
compensated  by  a  uniform  positive  background.    For 
infinitely  broad  streams,  an  eigenfrequency  equation  is  derived 
from  the  conditions  that  the  entering  beams  be  free  of 
perturbations.   The  eigenfrequency  equation  is  solved 
numerically  and  the  results  show  there  is  no  instability  for 
omega  sub  b  tau  <  pi/2(3/2),  where  omega  sub  b  is  the  plasma 
frequency  of  either  beam,  and  tau  is  half  the  transit  time 
between  the  plates.  For  large  values  of  omega  sub  b  tau,  the 
fastest-growing  modes  have  a  growth  rate  of  omega  sub  b/2. 
The  growth  rate  is  also  .calculated  from  the  dispersion 
relation  assuming  a^ropriate  real  values  of  wavenumber  and 
is  In  good  agreement  with  the  exact  results  of  the  eigen- 
frequency equation.   (Author) 


AD-602  322  Div.    8,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Boeing  Scientific  Research  Labs.,  Seattle. 
LIFETIMES  OF  NONEQUILIBRIUM  CARRIERS  IN  MAG- 
NETIC TRAPS, 

by  Betsy  Ancker-Johnson  and  Michael  F.  Berg. 
Apr  64,  14p    Dl  82  0340 

Unclassified  report 

Also  available  from  the  authors. 

Descriptors:    (•Plasma  physics,  Magnetic  fields),  (•Magnetic 
fields,  Plasma  physics).  Plasma  medium,  Configuration, 
Electrons,  Indium  alloys.  Antimony  alloys.  Electric  curreOts, 
Oscillation,  Life  e^qiectancy.  Measurement,  Thermonuclear 
reactions. 

Nonequlllbrlum  electrons  and  holes  In  approximately  equal 
density  are  produced  in  p-InSb  at  77  K  t^  forcing  a  current 
greater  than  ohmic  through  the  8anq>le.   The  density  decays 
exponentially  after  an  initial  rapid  decay  occurring  In  <  or 
equivalent  to  200  nsec.    The  lifetime  In  the  exponential  region 
Is  0.92  ±  0.05  microsecond  In  the  nonequilibrium  carrier  den- 
sity range  0.9  to  2.1  x  10  to  the  13th  power  cm  to  the  -3rd 
power  when  no  magnetic  fields  are  applied.   The  excess  carrier 
density  in  the  presence  of  a  magnetic  trap  compared  with  that 
in  Its  absence  after  a  given  decay  time  is  observed  to  be 
enhanced  by  as  much  as  659B.   The  trap  configuration  used  In 
these  measurements  is  achieved  by  superposition  of  three 
static  fields:    (A)   a  uniform  axial  (»e,  H  sub  a;  (B)   a 
synmietric  non-uniform  axial  field  emanating  from  two  cur- 
rent coils  located  one  each  in  Che  planes  of  the  sample  ends, 
H  sub  em,  where  em  signifies  'end  mirror';  (C)   an  axlally 
symmetric  transverse  field  in  the  form  of  a  quadrupolar  cusp, 
H  sub  wm,  where  wm  signifies  'wall  mirror*.  (Author) 


By  using  the  method  of  perturbations,  analysis  Is  made 
at  the  effect  of  small  mismatches  on  the  characteristics  at 
a  backward-wave  generator  in  the  linear  aad  nonlinear 
regiqtes.    (Author) 

AD-602  321  Div.    8,  25 

OTS  Prices:  HC  $3.00/MF  $0.50 

Bo0li«  Sdaotlfio  BM6«roh  Late.,  Secttto.  Wash. 
TWO-STREAM  INSTABILITY  IN  A  FINITE  LENGTH. 


AD-602  333  Div.   8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
Wright- Patterson  AFB,  Ohio. 

OBTAINMENT  OF  NANOSECOND  PULSES  OF  ULTRA- 
HIGH FREQUENCY  OSCILLATIONS, 
by  S.  I.  Andreev,  V.  M.  Lebed',  and  B.  M.  Sokolov. 
12  Jun  64,  6p 
FTD  TT64  472,  TT  64  11859  Unclassified  report 
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Unedited  rougb  draft  trans,  at  Pribory  i  Tekfanlka 
EksperlmeDU  (USSR)  1963  (j.  9  no.  5.  p.  123-13^ 

Deocrlptors:  (*Pulse  generators,  Ultrahl^  frequency), 
(*EIectTonuignetlc  pulses,  UltrAlgfa  frequency).  Modulators, 
Magnetic  fields,  Ferrltes.  Oscillators,  Waveguides,  USSR. 

A  method  Is  described  at  obtaining  ultrahigh  frequency 
pulses  with  the  aid  of  a  broad  band  ferrite  modulator.   At  a 
sinusoidal  change  in  controlling  magnetic  field  with  am- 
plitude exceeding  20  e,  the  nKXlulator  forms  pulses  with  a 
power  of  electromagnetic  oscillations  of  a  frequency  of  9.4  e, 
the  length  of  Which  may  vary  from  10  to  400  nanoseconds. 
(Author) 


AD-602  355  Div.    8,  26 

OTS  Prices:  HC  $3.00/MF  $0.75 

Varian  Associates,  Palo  Alto,  Calif. 

SUBSTRUCTURE D  P-N  TUNNEL  JUNCTION  FOR 

MICROWAVE  GENERATION. 

Final  rept.  for  Jun  62-Apr  64, 

by  H.  Kroemer.   Jun  64.  76p 

Contract  AF33  657  8874,  Proj.  4460.  Task  446001 

AL  TDR64  129 

Unclassified  report 

Descriptors:    (•Tunnel  diodes,  Design),  Semiconductor 
devices.  Oscillators,  Microwave  oscillators.  Direct  current. 
Stabilization,  Circuits,  Microminiaturization  (Electronics), 
Manufacturing  methods.  Germanium,  Gallium  compounds. 
Arsenides.  DUfusion  bonding,  Adhesives. 

Tbe  object  of  this  contract  was  the  construction  of  self- 
stabilized  tunnel  diodes,  that  Is,  of  tunnel  diodes  In  which  the 
d-c  stabilization  circuitry  has  been  built  into  the  diode  body 
itself  by  'sub-structuring'  the  po  Junction  into  portions  with 
negative  and  with  positive  local  conductivities.  Such  t\innel 
diode  configurations  should  eventually  have  been  capable  of 
being  the  microwave  equivalents  of  reflex  klystrons,  with 
similar  power  outputs  and  frequencies.   The  experimental 
techniques  to  achieve  this  goal  fell  more  or  less  naturally 
into  two  major  categories:    (1)   Techniques  to  produce  thin 
(1  micron)  degenerately  doped  semiconductor  layers,  as  the 
basis  for  the  sub-structured  junctions;  (2)    microelectronic 
techniques  to  produce  the  diode  structure  Itself,  on  the  above 
layers.   The  problems  in  the  second  category  were  essentially 
solved,  those  in  the  first  category  were  not.   Several  techniques 
were  tried:   Diffusion,  infinite  source  and  thin  source  liquid 
epitaxy,  all  with  germanium,  and  diffusion  and  vapor  epitaxy 
with  gallium  arsenide;  all  failed.  (Author) 


AD-602  365 
OTS  Prices: 


Dlv.    8 
HC  $2.00/MF  $0.50 


Coming  Glass  Works,  Bradford,  Pa. 

RESISTORS.  FIXED.  FILM.  ESTABLISHED  RELIABILITY 
HERMETICALLY  SEALED,  GENERAL  SPECIFICATIONS  FOR. 
096|  3^ 

Unclassified  report 

Descriptors:  (*Fixed  resistors.  Specifications),  (*Metal 
iHlms,  Resistors),  Quality  control.  Reliability  (Electronics), 
Acceptability,  Design,  Packaging.  Resistance  (Electrical), 
Soldering.  Failure  (Mechanics),  Moisture,  Electric 
ioaulation.  Vibration,  Temperature,  Stability,  Vottagef 
Stock  (Mechanics),  Seals  (Stoppera). 

These  specifications  cover  the  general  requirements  for 
hermetically  sealed,  high-stability  fixed  film  resistors  of 
1  percent  resistance  tolerance  which  are  extremely  stable 
with  respect  to  time,  temperature  and  ambient  ntoisture  and 
have  a  demonstrated  failure  rate  between  .1  and  .001%1000 
hours.  (Author) 


AI>-60a  366  DlT.   8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Weston  Instruments.  Inc.,  New^,  N.  J. 
A  POROUS  SUBSTRATE  RESISTOR  AIMED  AT  MINIATUR- 
IZATION OF  METAL-FILM  RESISTORS, 
bterlm  development  rept.  no.  7,  1  Mar-31  May  64. 
by  T.  Bilatley  and  R.  E.  Busch.   31  May  64.  20p 
Contract  NObsr87542.  phase  2.  Pro].  SR0080303. 
Task  9636 

Uoclasslfled  report 

Descriptors:   (*Minlature  electronic  equipment.  Resis- 
tors), ('Resistors,  Miniature  electronic  equipment).  Por- 
ous materials.  Quartz,  Metal  films.  Nickel.  Vapor 
plating.  Electric  terminals.  Brazing.  Silver  alloys.  Copper 
alloys. 

Cut  quartz  and  molded  quartz  substrates  were  produced 
which  show  much  greater  stnictural  uniformity  than  any 
other  material  previously  evaluated.    Accurate  metallizing 
time  was  established  by  evacuating  substrates  prior  to 
imnoersion.    The  system  Is  mechanically  controlled.   A  new 
braze  technique  (direct  braze  method),  which  eliminates  the 
fritted  terminal,  promotes  complete  coverage  of  the  sub- 
strate-terminal interface  during  metallization.  (Author) 


AD-602  376  Dlv.    8.  20.  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Dlv..  Air  Force  Systems  Command.  Wright- 
Patterson  AFB.  Ohio. 

PLASMA  PHYSICS  AND  THE  PROBLEM  OF  CONTROLLED 
THERMONUCLEAR  FUSION:    SELECTED  ARTICLES, 
by  L.  A.  Dushin,  V.  L  Kooonenko,  A.  L  Sklbenko, 
A.  B.  Rastrepln.  and  L  M.  Zolototrubov.    10  Jun  64,  40p 
FTD  B(T64  214;  TT  64  11885 

Unclassified  report 

Edited  iti«f!Mfi*>  trans,  at  mono.  [Konferentsiya  po  Flzlke 
Plazmy  i  Probleme  Upravlyaemogo  Termoyadovogo  Slotezs 
(Conference  on  Plasma  Pliyslcs  and  the  Problem  ot  Con- 
trolled Thermonuclear  SjrstbMs)  (no.  2)  Kharkov,  1960. 
Dokladtyj  1963,  Kiev,  v.  2.  sect.  7,  p.  315-342. 


Descriptors:   (*Plasma  physics.  Electron  density),  (*Ele 
tron  density.  Plasma  physics),  '.^Microwaves,  Attenuation), 
(•Scintillation  counters,  Ionic  current),  (*Thermonuolesr 
reactions,  Scientlflc  research),  USSR,  Gas  discharges. 
Magnetic  fielde.  Electromagnetic  waves.  Propagation. 

Contents:  Plasma  dlagDoetlc  Iqr  several  frequencies;  Study  oC 
the  spatial  distribution  of  the  density  at  electrons  in  plasms 
by  microwaves;  On  the  possibility  at  application  of  the 
method  at  sclntlUations  for  registration  of  low-energy  ions; 
On  measurement  of  the  parameters  of  plasma  in  a  magnetic 
field. 


AD-602  377 
OTS  Prices: 


Div.    8.  6 
HC  $1.00/MF  $0.50 


Naval  Research  Lab.,  Washli^;ton,  D.  C. 

DESIGN  CONSIDERATIONS  FOR  TWO-DIMENSIONAL 

SYMMETRIC  BOOTLACE  LENSES. 

Interim  rept.. 

by  M.  L.  Kales  and  R.M.  Brown.   18  May  64,  ISp 

NRL6075 

Unclassified  report 

Descriptors:  (*Radar  antennas.  Lens  antennas),  (*Ien8 
antennas.  Radar  antennas).  Scanning,  Radar  scanning. 
Waveguides.  Optical  scanning.  Optics,  Light  transmission. 
Focusing,  Refractive  Index,  Equations,  Mathematical 
analysis. 
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S  is  well  known  that  the  two-dimensional  symmetric 
bootlace  lens,  commonly  referred  to  as  the  R-2R  lens,  has 
the  property  that  periect  focusing  can  be  achieved  for  Infinitely 
many  positions  of  the  point  source.   This  report  shows  that  it 
is  the  only  such  lens  having  this  property;  Indeed,  that  it  is 
the  only  one  for  which  periect  focusing  can  be  achieved  for 
three  or  more  pairs  of  focal  points  not  on  the  axis  of  the  lens. 
In  the  course  of  this  demonstration,  equations  were  obtained 
for  the  lens  contours  determined  by  two  pairs  of  off-axis  focal 
points.   It  was  seen  that  the  directions  of  the  emerging  beam 
oould  be  different  from  those  of  the  focal  radii  of  the  sources, 
provided  the  constraint  given  was  satisfied.   Finally.  It  was 
also  shown  that  Infinitely  many  lenses  are  possible  for  which 
a  pair  of  conjugate  off-axis  focal  points  and  a  single  on-axis 
focal  point  are  prescribed.    (Author) 


AD-602  389  Dlv.   8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Illinois  Univ..  Urbana.   Engineering  Experiment  Station. 

A  LOG- PERIODIC  CAVITY-BACKED  SLOT  ANTENNA. 

Te<^uiical  rept.  no.  78.  I 

by  V.  A.  Mikenas.   Jun  64,  85p 

Contract  AF33  657  10474.  ProJ.  6278.  Tast  627801 

Ihiclas^lfted  report 

Descriptora:  ("Slot  antennas.  Broadband),  ('Log  periodic 
antennas.  Slot  antennas).  Design.  Dipole  antennas,  Antenna 
feeds.  Antenna  radiation  patterns,  L  band,  Electrical 
impedance.  Analysis.  Antenna  configuratlOM.  Cavity  resona- 
tora.  Aircraft  antennas.  j  | 

n  has  been  shown  that  it  is  possible  by  coaaiderii«  the  dual 
of  the  successful  log-periodic  dipole  arrary  to  produce  a 
broad-band  antenna  in  the  form  of  a  cavity-slot  radiator.   It 
has  thus  been  demonstrated  that  principles  for  successful 
operation  in  the  free-space  log-periodic  dipole  array  may  be 
usefully  applied  to  the  design  of  a  broad-bsad  antenna  mounted 
below  a  conducting  ground  plane  screen  and  radiatii^  through 
tt.   Although  design  data  are  not  yet  available,  it  has  never- 
theless been  shown  that  such  an  antenna  Is  entirely  feasible. 
At  the  present  stage  of  development,  the  basic  problem  is 
that  at  finding  a  model  which  operates  satisfactorily  and  then 
to  vary  Its  parameters  to  discover  the  predict  their  roles 
and  signlficanoe.    Further  tlworetical  analysis  of  the 
component  parts  at  the  cavity-slot  antenna  as  well  as  the 
oomposite  structure  should  aid  materially  ^  perfecting  future 
models.    (Author) 


AI>-«0$415 
OTS  Prices: 
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HC  $3.00/MF  $0.75 


Sylvania  Electric  Producte.  Inc.,  Buffalo,  IfJ  T. 

ELECTRONICALLY  STEERABLE  ARR\Y  VOR  SPACE 

VEHICLE  APPLICATIONS. 

Quarterly  rept.  no.  3, 

Feb.  64,  66p 

Cooftract  AF30  602  3041,  ProJ.  4506,  Task  ^0604 

RADC  TDR64  15  i 

Uiiclas4tned  report 

Descriptors:  (*Antennas,  Microwave  frequency), 
(*Ferrites,  Scanning),  Magnetic  fields.  Tests,  Propaga- 
tlOB.  Extremely  hi^  frequency.  Equations,  Beams 
(Electromagnetic),  Electrical  properties. Terromagnetism, 
Dtelectrics,  Dtflraction,  Iflllimeter  wave^^  Spacecraft. 
Satellite  antennas. 


1' 


Hie  report  gives  the  design  of  scattering  and  ferrite 
evaluation  experimente.  The  design  of  the  ferrite  evaluation 
experimente  includes  an  investigation  into  the  properties  of 
the  ferrite  materials.   This  is  followed  by  selection  of 
materials  and  operating  regions  with  respeot  to  frequency 
and  magnetic  field  for  the  evaluation  teste.  Some  expected 
resutts  are  given.    (Author) 
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Radio  Corp.  of  America,  Lancaster,  Pa. 

APPLIED  RESEARCH  ON  HIGH  RESOLUTION  CAMERA 

TUBES. 

Final  summary  rept.  for  1  Apr  63-31  May  64, 

by  O.  H.  Schade,  Sr.,  B.  H.  Vine,  and  A.  Rotow.   8  JUl  64,  ia8p 

Contract  AF33  657  7939.  ProJ.  4156,  Task  415605 

AL  TDR64  171 

Unclassified  rq;>ort 

Descriptora:  (*Camera  tubes.  Electron  optics),  (*Electron 
optics.  Camera  tubes).  Vldlcons,  Electron  beams.  Signal -to- 
Doise  ratios.  ResoluUon,  Photoelectric  materials.  Electron 
tube  taigete.  Magnetic  fields.  Deflection  colls.  Deflection. 
Design.  Television  equipment.  Test  equipment. 

In  order  to  achieve  the  desired  resolution  and  signal-to- 
noise  ratio,  tubes  with  vidicon  pbotoconductive  taigeto  were 
built  with  the  required  2  in  x  2  in  Image  area.   Pbotoconduc- 
tive targeto  typically  achieve  the  40  db  signal-to-noise  ratio 
and  give  2000  TV  lines  at  50%  response.    In  addiUon,  when  a 
suitable  distributton  of  magnetic  fbcus  field  is  used  ther«  is 
very  little  reduction  of  resolution  from  the  center  to  the 
comers  of  the  image  and  furthermore,  no  dynamic  focus 
noodulation  is  required.   It  was  found  that  the  vidicon  tubes 
with  field  mesh  and  uniform  potential  within  the  deflection 
space  are  the  most  satisfactory  even  In  spite  of  the  fact  that 
some  degradation  of  resolution,  due  to  the  1000  llne-per-inch 
naesh.  Is  present.   A  study  was  made  of  tl>e  magnetic  focus  and 
deflection  fields  and  of  the  path  of  beam  under  various  focus 
field  configurations  and  deflectton  amplitudes.   A  start  was 
made  toward  computer  calculation  of  beam  aberrations  in  the 
measured  field  distributions.   Although  additional  work  was 
done  toward  plug-type  integral  mesh  targete,  the  Improve- 
mento  made  were  not  sufficient  to  make  these  targete 
practical.   (Author) 


AD-602  440  Div.    8 

OTS  Prices:  HC  $4.00/MF  $0.75 

Radio  Corp.  of  America,  Somervllle,  N.  J. 
DEVELOPMENT  OF  A  GALLIUM  ARSENIDE  METAL- 
OXIDE  SEMICONDUCTOR  TRANSISTOR. 
Final  technical  documentary  rapt,  for  6  May  63-5  May  64, 
by  H.  Becke.  R.  Hall,  and  J.  P.  White.  Jul  64, 11^ 
Contract  AF33  657  11402 
AL  TDR64  146 

Unclassified  report 

Descriptora:  (*Semiconductor  devices,  Transistora), 
(•Transistors,  Processing),  Gallium  compounds.  Arsenides. 
Silicon  compounds.  Dioxides.  High  frequency.  Dielectrics, 
Diffusion.  Test  equipment  (Electronics),  Surfaces.  Theory. 
Equations,  Production.  Measurement. 

The  work  described  was  intended  to  demonstrate  the 
feasibility  of  using  gallium  arsenide  for  MOS  transistora 
and  to  develop  a  process  for  tlie  production  at  a  few  specific 
samples.    The  major  problem  posed  by  the  development  at  a 
useful  gallium  arsenide  MOS  transistor  was  the  reduction  ot 
the  sUte  density  at  the  oxide-gallium  arsenide  interiace.   The 
suriace  varactor  was  used,  as  a  test  vehicle,  in  the  inves- 
tigation of  this  Interiace.    Low  interiace  state  densities 
were  obtained,  and  Incorporated  Into  the  oxide  deposition 
process.   A  technique  for  producing  low  suriace  concen- 
tration n-type  diffusions  was  then  developed  and  used  to 
fabricate  devices.   To  characterize  these  devices,  a  model 
similar  to  that  proposed  for  the  field  effect  transistor  was 
extended  to  include  the  effect  of  Interiace  states.   The 
report  includes  a  detailed  description  of  the  process 
developed  for  the  fabrication  of  n-channel  depletion  type 
gallium  arsenide  MOS  transistora.   Electrical  measura- 
mente  made  on  several  eiqwrimental  devices  are  deacribed, 
and  the  average  mobility  of  nsgatlv*  cbarfss  at  tlie  f  miwn 
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arsenide  surface  Is  calculated  from  the  device  charac- 
teristics.  A  con^wrison  is  made  of  the  characteristics  of 
a  gallium  arsenide  device  with  those  of  a  typical  silicon 
device,  having  the  same  geometry.  (Author) 


AD-^02  442  Div.   8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Phllco  Corp.,  Blue£ell,  Pa. 

A  FUNDAMENTAL  STUDY  OF  EPITAXY  BY  FLASH 

EVAPORATION. 

Semi-annual  scientific  rept.  no.  2, 

bgr  John  L.  Richards.    30  Mar  64.  41p 

Cootract  AF19  628  2937.  Pro].  4608.  Task  460804 

AFCRL  64  407 

Unclassified  report 

Descriptors:  (*Epitaxial  growth.  Semiconducting  films), 
(* Semiconducting  films.  Impurities),  Single  crystals.  Diodes 
(Semiconductor),  Diffusion,  Vapor  pressure.  Evaporation. 
Vacuum,  Germanium,  Silicon.  Gallium  alloys.  Arsenic 
alloys.  Mica,  Temperature.  Electrical  prc^>erties.  Energy, 
Impurities. 

A  study  was  made  of  the  Impurity  doping  of  flash  evaporated 
epitaxial  films  of  HI-  V  semiconductors.    Homo-  and 
heterojunctions  were  prepared  and  their  electrical  character- 
istics determined.   The  germanium  -  germaniimi  epitaxial 
system  was  studied  so  that  certain  parameters  involved  in 
'tn  situ'  doping  by  flash  evaporation  could  be  determined  more 
readily.    An  investigation  was  made  of  the  direct  and  Indirect 
epitaxy  of  compound  semiconductors  on  mica  substrates. 
(Author) 


Jun  64,  323p   SEL  64  037 

Contract  AF33  616  7726,  ProJ.  4159,  Taslc  415904 

AL  TDR64  81 

Unclassified  report 

Descriptors:  (^Adaptive  control  systems.  Design), 
(^Semiconductor  devices.  Microminiaturization 
(Electronics)),  (*Metal  films.  Amplifiers),  Magnetic  core 
storage.  Weather  forecasting,  Speech  recognition.  Transis- 
tors, Epitaxial  growth,  Anlsotropy,  Superconductors, 
Magnetic  tape.  Gallium  alloys.  Arsenic  alloys.  Phosphorus 
alloys.  Films,  Gold,  Transistor  amplifiers. 

The  microelectronics  program  was  established  to 
explore  and  develop  new  device,  circuit,  system,  and 
physical  concepts  which  might  have  Influence  on,  and  be 
influenced  by,  the  r^idly  growing  field  of  microelectronics 
technology.    As  the  program  proceeded,  attention  was 
concentrated  on  certain  particular  areas,  notably  (1)  theory 
and  application  of  adaptive  threshold  elements  and  networks 
of  such  elements;  (2)  theory  and  fabrication  techniques  for 
new  classes  of  solid-state  components,  with  particular 
emphasis  on  variable-gain  components  for  adaptive 
systems;  and  (3)  the  study  of  hot  electrons  in  thin  metal 
films.   The  central  element  in  the  study  of  adaptive 
networks  was  an  adaptive  linear  threshold  element  (Adaline) 
which  can  be  adjusted,  or  trained,  to  classify  a  set  of  many- 
variable  input  patterns  into  any  predetefmined  set  of 
output  categories,  within  certain  restrictions.   Networks  of 
Adallnes  were  trained  to  forecast  local  weather  based  on 
barometric  pressure  readings  over  a  wide  area,  and  to 
recognize  speech  waveforms  after  a  limited  amount  of 
preprocessing  by  filters  and  quantizers.   (Author) 


AO-602  444  Div.    8,  6 

OTS  Prices:  HC  $5.00/MF  $1.00 

Sperry  Gyroscope  Co.,  Great  Neck,  N.  Y. 

MULTIPLATE  ANTENNA  FEED.    . 

Final  engineering  rept. 

by  S.  Milazzo,  J.  Lory,  C.  Rottienberg,  and  J.  Kearney. 

May  64.  184p.  EB-5297-0460 

Contract  AF19  628  2966.  Pro].  0000 

AFCRL  64  422 

Unclassified  report 

Descriptors:  (* Antenna  feeds,  Design),  Radar  antennas. 
Radio  astronomy.  Antenna  components,  Antenna  lobes. 
Polarization,  Multiple  beams,  Radlofrequency  filters, 
An^>llfiers.  Antenna  radiation  patterns.  Packaging. 
Antenna  masts. 

The  report  describes  the  design  of  a  multiplate  antenna 
feed  system  which  consists  of  tower-  and  ground- mounted 
equipment.   The  feed  illuminates  each  of  four  elliptical 
multiplate  apertures  on  the  ground,  producing  a  single  beam 
on  transmit,  and  a  square  cluster  of  twenty-five  beams  on 
receive.   The  feed  system  includes  techniques  for  antenna 
frequency  dispersion  correction,  sidelobe  suppression,  and 
polarization  control.   Various  aspects  of  the  feed  design, 
including  multiple-beam  networks,  dispersion  correction 
filters,  radiation  patterns,  phase-locked  loops,  signal  ampli- 
fication and  processing,  duplexing,  and  equipment  packaging 
are  described.  (Author) 
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AO-602  445 
OTS  Prices: 


Div.    8,  30 
HC  f7.00/MF  11.50 


Stanford  Electronics  Labs..  Stanford  Univ.,  Calif. 

RESEARCH  IN  SYSTEMS  THEORY,  DEVICES,  AND 

PHYSICAL  PHENOMENA  FOR  MICROSYSTEM 

ELECTRONICS. 

Final  technical  documentary  rq>t.  for  Jan  61-Se|>  63 


AD-602  454  Div.    8,  25 

OTS  Prices:  HC  11.00/MF  $0.50 

Army  Electronics  Research  and  Development  Agency, 
Fort  Monmoutti,  N.  J. 

BETA-EUCRYPTITE-COATEd  EMItTER  STUDY, 
by  S.  Levy.   Apr  64,  1^ 
Task  1G6  22001A055  02  10 
AELRDL  TR2479 

Unclasaified  report 

Descriptors:   (*Thermionic  converters.  Work  functions), 
(•Thermionic  emission.  Sources),  (*Lithium.  Ion  source*). 
Lithium  compounds.  Aluminum  conq>ounds,  Oxides, 
Silicates,  Refractory  coatings.  Physical  properties, 
Crystal  structure,  Diodea. 

Lithium  aluminosilicate,  when  heated  from  lOOOC  to 
1350C.  emits  lithium  ions  from  its  suriace.   This  study 
evaluates  beta  (lithium  aluminosilicate)  eucryptite  as  an 
ion-emitting  source.   Coated  refractory  emitters  have 
demonstrated  an  ion-emitter  work  function  of  2.12V  with 
a  corresponding  Richardson  A  value  cf  0.0084.  (Author) 


AD-602  482  Div.   8.  25 

OTS  Prices:  HC  $6.00/MF  $1.25 

Texas  Instruments,  Inc.,  Dallas. 

MATERIAL  PROCESSING  AND  PHENOMENA  INVESTIQA- 

THDN  OF  FUNCTIONAL  ELECTRONIC  BLOCKS. 

Final  rept.  for  Sep  62-Aug  63, 

by  Rowland  E.  Johnson.    Jul  64,  217p  TO  08  64  62 

Contract  AF33  657  9196,  Pro].  4159,  Task  415906 

AL  TOR64  135 

Unclassified  report 

Descriptors:  (*Epitaxial  growth.  Semiconducting  films), 
(•Semiconductors.  Molecular  electronics),  (•Molecular 
electronics.  Semiconductors),  Gallium  alloys.  Arsenic 
alloys.  Phosphorus  alloys.  Cadmium  compounds.  Sulfides, 
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Chemical  elements,  Intermetallic  compounds.  Vapor  plating. 
Diffusion.  Transport  properties.  Electiib  discharges. 
Crystal  growth,  &irface  properties.  Photoelectric  materials. 
Photosensitivity.  Photbelectrons,  Diodes  (Semiconductor), 
Semiconductor  devices.  Manufacturing  cMthods,  Impurities, 
SlUoon. 


t 


Contents:  High  resistivity  GaAs  and  deposition  on  GaAs 
technology  of  three-dimensional  arrays,  investigation  of 
phenomena  in  n-VI  compounds,  GaP  and  QtAsxP  (1-x)  in 
epitaxial  devices. 


AD-602  485  Div.    8 

OTS  Prices:  HC  $2.00/MF  $0,50 


Microwave  Associates.  Inc.,  Burlington,  Mfcss. 
X-BAND  SOUD-STATE  DETECTOR/AMPLIFIER, 
^arterly  progress  rept.  no.  3,  1  Jan-31  Mar  64, 
by  Jdtm  J.  Brule.    31  Mar  64.  44p  { 

Contract  DA36  039AMC03274E.  Pro].  lG6'i20')l  V)5« 

Unclu^Sifled  report 

Descriptors:  (*Ampliflers,  X  band),  (*D^iiector8.  X  band). 
Tunnel  diodes,  Microwave  amplifiers.  Preamplifiers. 
Parametric  amplifiers.  Intermediate  frequency  amplifiers. 
Transistor  amplifiers.  Waveguides,  Oscillators,  Packaged 
circuits,  Mixers  (Electronic),  Bandwidth,  Noise  (Radio), 
Performance  (Engineering).  Feasibility  «tudies.  Limiters, 
Design. 

The  components  and  techniques  investigated  in  Phase  I 
(see  AD-431  662)  were  combined  to  function  as  the  micro- 
Wave  and  IF  portions  of  a  receiver.   Several  possible 
receiver  configurations  were  analyzed  for  noise  figure.     . 
stability,  dynamic  range,  tunability,  bandwidth,  size, 
weli^t,  power  consumption,  feasibility,  and  compatibility. 
On  the  basis  of  this  analysis  three  receiver  packages 
incorporating  waveguide  techniques,  strlpllne  techniques, 
and  a  low  noise  R.F.  preamplifier,  were  selected  as  the 
items  which  would  be  developed  durli«  the  final  phase  of 
this  program.   Specifications  were  prepared  for  all 
ma]or  components  and  Initial  development  was  started. 
Additional  investigations  of  the  periormance  of  mixers 
operating  at  low  (100  microwatt)  L.O.  powers  revealed 
that  noise  figures  of  9.0  db  can  be  realized  at  L.O.  power 
levels  of  -13  dbm  with  a  2.0  db  I.F.  noise  figure.    Prelim- 
inary specifications  anU  package  layouts  for  each  of  the 
three  receivers  were  also  completed.   (Author) 


AI>-«02  517  DtT.   8 

OTS  Prices:  HC  $1.00/MF  $0.50 


Electromagnetic  Technology  Corp.,  Palo  Alto,  Calif. 
FREQUENCY  CONVERTER  UNITS  FOR  L-BAND. 
S-BAND.  C-BAND,  AND  X-BAND.  ;  ' 

Interim  development  rept.  no.  12,  1-30  Jua  64. 
15  Jul  64.  20p 
Contract  NOber89536,  Pro].  SPOlOOaOl,  Tfeok  9294 

Ui^lassified  report 

Deacrtptors:  (•Frequency  oonvertors.  D^iign), 
C  band.  L  band.  S  band,  X  band.  Diodes  (Semlcoaduotor), 
Crystal  mixers.  Crystal  holders.  Wave  guides, 
Radlofre<piency  filters,  Klystrons,  Oscillaltors. 

Tiventy  DS253  mixer  diodes  were  received  and  tests 
have  shown  that  the  Impedances  are  Improved,  the  conver- 
sion loss  is  good,  and  the  high-power  properties  are 
similar  to  the  1N53.    An  L-barid  converter,  using  D52SS 
crystals,  was  fabricated  and  tested  with  an  actual  conver- 
sion loss  of  12  db  and  a  match  that  nearly  meets  the 
q>eclflcation  at  the  L-band  port.   Work  on  the  double- 
balanoed  converter  hardware  for  the  1N53  and  the  adaption 
titereof  for  the  D5253  was  terminated  with  the  fabrication 
of  Improved  hardware  specifically  designed  for  the  D5253 


(see,  e.  g..  AO-432  394).   j^n>Aratus  for  launching  the  local 
oscillator  and  Ka-band  signals  was  fabricated  and  tested. 
An  Improved  single-crystal  holder  for  testing  the  D5253 
diode  was  fabricated,  tested  and  Is  working  satisfactorily. 
An  Improved  hi^-pass  filter  was  fabricated,  tested  and 
is  being  used.   Some  environmental  and  stability  tests  on 
the  local  oscUlator  were  carried  out   The  resistive  loss 
study  was  de-emphasized  after  the  successful  testing  of 
the  D5253  diode  mixer  hardware.   (Author) 


AD-602  627 
OTS  Prices: 


Div.    8 
HC  $1.00/MF  $0.50 


Naval  Research  Lab.,  Washington.  D.  C. 

A  STUDY  OF  A  FERRTTE  PHASE  SHIFTER. 

Interim  rept. 

by  M.  L.  Reuss.  Jr.    8  Jun  64.  lip 

Pro],  SR008  03  02,  Task  9637 

NRL  6112 

Unclassified  report 

Descriptors:  (*Mlcrowave  equipment,  Phase  shifters), 
(*Phase  shifters,  S  band).  (*Ferrlte8,  Electrical  properties). 
Waveguides,  Dielectrics,  Phase  shifts,  Heat  transfer. 

A  study  of  a  DOFL-type  phase  shifter  was  conducted  at 
S-band.   This  phase  shifter  was  capable  of  operation  at  power 
levels  above  10  kw  peak  power.    Phase  shift  and  loss  were  de- 
termined as  a  function  of  several  parameters:   ferrlte  width 
and  height,  waveguide  height,  and  presence  or  absence  of 
dielectric.   Hl^  power  measurements  consisted  of 
measuring  loss  as  a  function  of  power  level.   At  low  power 
levels,  for  a  given  wictth  of  ferrlte,  much  more  phase  shift 
can  be  obtained  if  the  ferrlte  only  partially  fills  the  waveguide 
In  helgjit,  but  when  the  height  gap  Is  filled  with  dielectric  as 
required  at  high  power  levels,  at  most  a  20%  improvement  can 
be  obtained  over  ferrlte  filling  the  entire  height.   In  the 
range  of  values  studied.  If  the  waveguide  height  Is 
ferrlte  filled,  increasing  the  ferrlte  width  or  waveguide 
hel^t  Increases  the  maximum  phase  shift  while  having  little 
effect  on  loss,  this  Improvement  also  occurring  at  hig^  power 
levels.   (Author) 


AD-602  630  Dtv.   8.  7 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div..  Air  Force  Systems  Conunand, 

Wrlg^- Patterson  AFB,  Ohio. 

METHOD  OF  PHASE  SELF-ALIGNMENT  OP 

FREQUENCY, 

by  Yu.  P.  Belyanin.    7  Jul  64,  5p 

FTD  TT64  352.  TT  64  11978 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent  155.  181. 
appl.  no.  670.792/26,  21  Jul  60. 

Descriptors:  (*Frequency  stabilizers.  Generators), 
(•Generators,  Frequency  stabilizers).  Automatic,  Phase 
transformers.  Signals.  Frequency  shift,  USSR.  Patents. 

The  object  of  the  Invention  Is  a  method  of  jriiase  self- 
alignment  of  frequency  of  an  automatic  generator  in 
accordance  with  the  standard  generator,  which  Is  dis- 
tinguished by  the  fact  that,  for  the  purpose  of  increasing 
the  precision  of  the  self-alignment  or  self-regulation,  one 
Increases  the  signal  of  the  automatic  generator  (auto- 
generator)  and  the  nth  harmonic  of  the  autogenerator, 
mixes  with  the  signal  of  the  standard  generator,  equalizes, 
in  accordance  with  the  phase,  the  difference  algaal 
obtained  with  the  signal  of  the  autogenerator,  and  uses  the 
voltage,  obtained  as  a  result  of  the  equalization,  for  re- 
gulating the  frequency  of  the  autogenerator.    (Author) 
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AD-«0a631  DlT.   8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  DIt.,  Air  Force  Systems  Command, 

Wrigbt-Pattersoa  AFB,  Ohio. 

WAVEGUIDE  SWITCH, 

by  E.  A.  Domanova  and  R.  A.  Valltov.   8  Jul  64  ^ 

FTD  TT64  367;  TT  64  U979 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent  156,193, 
appL  no.  631,268/26,  18  Jun  59. 

Descriptors:  (^Waveguide  switches,  Hall  effect. 
Semiconductors,  Germanium,  USSR. 

A  waveguide  switch  based  on  the  application  of  Hall's 
effect  in  semiconductors,  wtiich  is  distingiflshed  by  the 
fact  that,  for  the  purpose  of  Improving  the  parameters 
to  the  surfaces  of  semiconductor  plates  which  intersect 
the  axis  of  the  waveguide  at  an  acute  angle  there  is 
imparted  the  property  of  various  surface  recominatloo. 
(Author) 


AD-602  667  Div.    8.  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

ITT  Industrial  Labs.,  Fort  Wayne,  Ind. 

RESEARCH  AND  DEVELOPMENT  TO  IMPROVE  THE 

RESOLUTION  OF  L\TRON  DIRECT  VIEW  STORAGE 

TUBES. 

Interim  development  rept..  Phase  2,  2  Mar-2  JUn  64, 

by  R.  W.  Hunter.    2  Jul  64,    12p   ITT  3303 

Contract  NObsr87264,  Pro].  SR00803,  Task  9497 

Unclassified  report 

Descriptors:  (*Storage  tubes.  Resolution),  Display 
systems.  Cathode  ray  tubes.  Electron  beams.  Electrodes. 
Electron  guns,  Cathode  ray  tube  screens. 

Tests  Indicate  high  resolution  direct  view  storage  tubes 
require  finer  tlian  250  mesh  collector  screens.   This  Is 
indicated  by  line  width  measurements  of  the  stored  line 
and  by  microscopic  examination  of  the  writing  beam  at  the 
phosphor.    Although  the  ftored  line  width  measurements 
indicate  the  resolution  with  750  or  1000  mesh  is  better  than 
with  500  mesh  collectors,  no  Improvement  was  observed  in 
the  writing  beam  itself  with  the  finer  mesh.   Since  the 
reasons  for  this  are  not  understood,  furtlier  testii^  is 
warranted.    (Autlusr) 


AD-602  641  Div.   8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Radio  Corp.,  at  America,  Harrison,  N.  J. 

A  LOW-NOBE,  MULTIPLE-FUNCTION,  X-BAND 

TRAVELING-WAVE  TUBE. 

Interim  development  rept.  no.  8, 1  Feb-30  Apr  64, 

by  G.  Hodowance.    29  May  64.  31p 

Contract  NOber87535.  Pro].  SR008  03  04.  Task  9293 

Unclassified  report 

Descriptors:  (*Traveling  wave  tubes,  X-band), 
(•Microwave  amplifiers,  X-band),  Ceramic  materials, 
Metals,  Noise  (Radio),  Gain,  Voltage,  Design,  Electron 
guns.  Processing,  Viden  amplifiers.  Detectors,  Helixes. 
Limiters. 

The  report  describes  tlie  work  done  to  develop  a  low-noise, 
multiple-function,  X-band  traveling-wave  tulie.    Preliminary 
revised-design  tubes  were  fabricated  and  evaluated.   This 
effort  resulted  in  a  number  of  minor  design  changes  wliich 
will  cause  substantial  improvenoents  in  tlie  performance  of 
the  final-design  tubes  now  under  fabrication.    (Author) 


AD-602  650  Div.    8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Army  Electronics  Research  and  Development  [Agencyj, 

Fort  Monmouth,  N.  J. 

PHASE  RELATIONSHIPS  IN  PARAMETRIC 

AMPLIFIERS, 

by  Wesley  G.  Matthei.   Apr  64,  34p 

Task  1G6  22001A0S6  04  21 

AELRDL  TR2451 

Unclassified  report 

Descriptors:  ('Parametric  amplifiers.  Phase  measure- 
ment), (*Fhase  noeasurement.  Parametric  amplifiers). 
Equations,  Gain,  Voltage,  Resonance,  Theory,  Frequency, 
Traveling  wavetubes.  Signals,  Circuits,  Electric  bridges. 

Tbe  purpose  of  the  repent  is  to  present  experimental 
erldence  to  show  that  tbe  phase  of  the  amplified  signal  in 
a  three-frequency  parametric  amplifier  is  Independent  of 
the  phase  of  the  pump,  while  tlie  phase  of  tbe  idler  varies 
directly  with  the  phase  of  the  pump.   The  experimental 
evidence  Is  shown  to  be  consistent  with  the  theory  of  the 
parametric  amplifier.   (Author) 


AD-602  685  Div.    8,  30 

OTS  Prices  >  HC  $1.00/MF  $0.50 

Laboratory  for  Electroscience  Research,  New  York 

Univ.,  N.  Y. 

CONTROL  SYSTEMS. 

Final  rept.  for  1  Mar  62-30  Sep  63, 

by  S.  S.  L.  Chang  and  J.  Ragazzinl.   30  Sep  63.  23p 

Grant  AF  AFOSR62  321.  contiouatlan  i>l 

Cofttract  AF49  638  586 

AF06R  64  1006 

Unolasslfied  report 

Descriptors:  (*Control  systems.  Theory),  ('Abstracts, 
Control  systems).  Computers,  Adaptive  control  systems. 
Communication  tlieory.  Noise  (Radio),  Signals,  Mathe- 
matics, Linear  systems.  Functions,  Programming 
(Computers),  Statistical  analysis,  Digital  systems.  Phase 
(Electronics),  Analog  systems,  Filters  (Electromagnetic 
wave).  Optimization,  Dynamics. 

lite  report  is  concerned  with  basic  theoretical  research 
in  tbe  area  of  'control  systems  tlieory.'    The  report  sum- 
marizes the  research  work  performed.   The  central 
problem  of  this  project  was  optimal  eootrol  systems  and 
their  realization. 


AD-602  703  Div.   8,26 

OTS  Prices:  HC  $2.00/MF  $0.50 

Westinghouse  Electric  Corp.,  Blkrldge,  Md. 
PRODUCTION  ENGINEERINO  MEASURE:   TRAN- 
SISTOR (WX-4001),  LOGIC  GATE  (WM-202), 
FLIP-FLOP  (WM-201),  AC  BINARY  (WM-213). 
Quarterly  rept.  no.  2,  1  Oct-31  Dec  63, 
by  Hauw  T.  Go.   31  Deo  63,  3^ 
Contract  DA36  039AMC03617E 

Unolaaslflad  report 

Descriptors:  (*TraDSiBtors,  Manufacturing  methods). 
Production,  Gates  (Circuits),  Relaxation  oscillators, 
Silicon  alloys.  Electrical  networks.  Diffusion,  Photo- 
chemistry, Enoopsulatlon,  Dealgn,  Reliability 
(Electronics). 

To  achieve  the  stated  goal  failure  rates,  a  systematic 
{dan  was  initiated  to  Improve  the  following  processes: 
Diffusion,  photochemistry,  assembly,  eoeapsulatton,  aad 
design. 
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>63iU, 


AI>-«0a707  Div.   8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Stanford  Electronics  Labs.,  Stanford  Unh/.,  CaUf. 

A  TAPE-RECORDER.  TRANSIENT-RBSFONSB 

BQUAUZER. 

Technical  note  for  Mar-Jim  63, 

bjr  R.  L.  MoMaster.  Aug  63,  Mp  SBL 

TR1807  5 

Contract  AP33.657  11144.  Pro].  40S6,  Task  40S602 

ALTDB64a 

U^slasslfled  report 

Descriptors:  (*Phase  distortion.  Countenneasures), 
(*Electronlc  recording  systems.  Phase  dlstortton), 
Phase  transformers,  Phase  shifters.  Transients.  High 
frequency.  Theory,  Operation.  Instiuctloa  manuals. 

Hie  theory  and  operation  of  a  simple  pha^  equalizer 
that  will  correct  much  of  the  phase  or  delaQr  distortion 
produced  by  instrumentation  and  audto  tape  recorders  is 
described.  This  distortion  degrades  the  pulse  response 
by  providing  dUferent  time  delays  for  various  frequency 
oomponents  of  a  pulse  or  transient  wavefotm.  Compen- 
sstion  has  also  been  provided  for  sag  and  ringing  on 
rectangular  waveforms.  This  adjustable  equalizer  has 
been  designed  to  be  used  on  the  playback  output  of  dlt«et- 
reoord  tape  recorders.   Operation  of  tbe  equalizer  Is 
described  in  the  appendix,  which  msy  be  Used  as  an 
operation  manuaL  (Autboi) 


AI>-60a  709  Div.   $,  « 

OTS  Prions:  HC  $4.00/MF  $1.00 


Sylvanla  Electric  Products,  Ino.,  Watthaau  Mass. 

RADAR  INTBRFERENCB  STUDY. 

Final  rept. 

by  Walter  B.  Mills  and  Joseph  F.  Clark,  hkay  64,  Uflp 

Cootraot  AF19  804  8484 

BAD  TDR64  252 

Unotosstfled  report 


«Ml 

isy 


Descriptors:  (*Radar  interference.  Scientific  research). 
Radar  reflections.  Radar  echo  areas,  Intsrference, 
Meteorologtoal  phenomena^  Atmosphere,  Radar  equipment, 
Clroults,  Design,  Perfonnanoe  (Englneettng).  Data. 

A  final  report  on  the  two  and  one  half  years  of  activity 
carried  on  for  the  Air  Force  to  estabUsh  the  radar  sig- 
nsturee  at  interfering  targets  such  as  weather,  angels  and 
other  unknowns.  A  sunmiary  at  the  data  gathered  is  given, 
as  well  as  descriptions  of  two  circuits  deteloped  to  combat 
the  intorferenoe.   Performance  of  these  circuits  when 
■ppUed  to  an  AN/FPS-8  radar  la  descrUM)4  and  doo«iManted, 
(Author) 


AI>-«02  720  Dtv.   8,  26 

OTS  Prices:  HC  $2.00/MF  $0.50 


Radto  Corp.  of  America,  Harrison,  N.  J. 

A  10-Mw,  X-BAND  TUNNEL-IXODE  OSCILLATOR. 

Quarterly  progress  rept.  no.  3,  1  Jan-31  |lar  64, 

by  E.  Diamond.  E.  Casterline,  R.  Gold,  a^l  D.  Nelaoo. 

31  Mar  64,  32p 

Contract  DA36  039AMC03195B,  Pro].  3A9i9  21  002 

Ubclassifled  report 

Deaorlptors:  (*Miorowave  oscillators,  X  band), 
(*X  band.  Microwave  oscillators),  ('Tumel  diodes, 
Mtorowave  oscillators).  Gallium  alloys,  Arsento  alloys, 
Bleotrlc  currento.  Circuits,  Coaxial  cabAes,  Electrical 
properties.  Performance  (Engineering),  Manufacturing 
metliods. 

Tuansl  diodes  with  peak  currents  of  SS-Ti  kns  iwr* 


tested  In  coaxial  circuito  with  load  impedances  varied 
from  one  to  eight  ohms.  The  best  results  to  date  were 
obtained  with  a  50  ma  diode  and  a  load  Impedance  of  one 
ohm.  This  diode  gave  2.0  mw  at  7.9  Go,  which  is  close 
to  the  theoretically  calculated  power  output  of  2.5  mw  at 
8.5  Go.  It  Is  expected  that  minor  changes  in  &e  circuit  will 
ytold  between  2.0  and  2.5  mw  of  if  power  at  the  design 
frequency  of  8.5  Gc.   Circuito  utilizing  the  parallel 
operation  of  diodes  have  been  rteslpied  and  are  presently 
being  constructed.  (Author) 


AI>-60a  721  Div.   8,  30 

OTS  Prices:  HC  $S.00/MF  $0.S0 

David  Taytor  Model  Basin,  Washington,  D.  C. 

A  TRANSISTORIZBD  DBITAL  CODE  TRANSLATOR. 

by  Mordecal  Stein.  Sep  61,   3tp 

DTMB1496 

Unclassified  report 

Descriptors:   (*Dlgltal  systems.  Decoding),  Magnetic 
tape.  Processing,  Design.  Amplifiers,  Circulte,  Power 
equipment  parts.  Transistors,  Equations. 

The  report  sunmiarizes  engineering  design  modificattons 
made  on  the  digital  code  translator  whlcA  is  used  to  process 
IBM  tapes  on  the  Remington  Rand  High-Speed  Printer. 
(Author) 


AD-602  722  Div.   8,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Obeervatolre  de  Paris  (France). 
THE  STABILITY  AND  Q-FACTOR  OF  QUARTZ- 
CRYSTALS  EXCITED  BY  THE  PARALLEL  FIELD 
TECHNIQUE. 

Final  rept.  for  1  Jun  63-31  May  64, 
by  W.  lanouchevsky.   31  May  64,  31p 
Contract  DA91  591EUC2962 

Unclassified  report 

Descriptors:  (*Qaartz  resonators.  Excitation), 
Resonators,  Crystals,  Quartz,  Stability,  Geometric 
forms.  Crystal  holders.  Electrodes. 

The  prelect  was  concerned  with  tlie  development  of  the 
excitation  techniques  derived  from  tbe  parallel  field 
excitation  to  tite  frequency  standards  and  for  small 
crystals  to  be  sealed  in  HC  27  holders.   Phase  1  was 
devoted  to  the  study  of  a  method  for  tbe  determination  of 
the  geometrical  constante  of  crystals  to  minimis,  the 
coupling  between  tlie  fundamental  and  unwanted  noodes^ 
This  enabled  to  set  the  tables  giving  tbe  optima  diam- 
eters as  ftaction  of  the  frequency  as  well  as  the  possiUe 
ooutours.   Phase  2  concerns  tbe  applications  of  the 
above  method  to  1  Mc  crystals  of  about  25mm  diameter 
excited  by  composite  field  and  to  1  Mc  crystals  of 
about  14mm  diameter.   Phase  3  Involved  the  study  of 
6  Mc  crystals  excited  by  composite  and  normal  field 
using  annular  electrodes.   (Author) 


AD-602  724  Div.   8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Microwave  Associates,  Inc.,  Burlington,  Mass. 

mVBSTKiATION  OF  HIGH  POWER  GASEOUS 

ELECTRONICS. 

Quarterly  progress  rept,  no.  6,  16  Feb-15  May  64, 

tqr  H.  S.  Maddlx  and  J.  Gregory.   24  Jun  60,  39p 

Contract  DA36  039AMC00097E,  Task  1G6  22001A055  04 

Unolasslfied  report 

Descriptors:  (*Mlorowave  equipment.  Discharge  tubes). 
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(*Dl8cbarge  tubes.  Microwave  frequency).  Electron  tubes. 
Quartz,  Gases,  Argon,  Hydrogen,  Heat  of  activation. 
Diffusion,  Adsorption,  Diffusion,  Films,  Tungsten,  Copper, 
Tungsten  cpmpounds.  Oxides,  Silicon  compounds. 
Dioxides. 

Equations  expressing  tube  life  as  a  function  of  initial 
square  root  clean-up  rate  were  derived.   Validity  of  tbese 
equations  was  demonstrated  by  application  to  actual  life 
test  data.    The  use  of  thin  metallic  Alms  to  control  gas 
clean-up  In  quartz  tubes  was  Investigated.    Preliminary 
results  with  argon  at  room  temperature  indicate  that  an 
order  of  magnitude  reduction  in  square  root  clean-up 
rate  cam  be  achieved  by  using  a  thin  tungsten  film  as  a 
diffusion  barrier.    Tungsten  film  erosion  by  the  discharge 
was  inhibited  by  the  use  of  a  second  thin  film  of  either 
tungsten  oxide  or  silicon  dioxide.    Data  obtained  for  the 
sorption  of  hydrogen  in  OFHC  copper  indicate  that  hydrogen 
diffuses  into  the  metal  bulk  at  a  nq>id  rate  compared  with 
the  ol>8erved  rates  for  Inert  gases  in  quartz.   Hydrogen 
was  found  to  have  an  activation  energy  of  5.7K  cal/mole 
for  diffusion  in  OFHC  copper.  (Author) 


AD-602  725  Div.    8.  26 

OTS  Prices:  HC  $2.00/llF  $0.50 

Microwave  Associates,  Inc.,  Burlington,  Mass. 
SOLID-STATE  MICROWAVE  TR-ATR  SWITCH 
PRODUCTION  ENGINEERING  MEASURES  PROGRAM. 
Quarterly  progress  rept.  no.  8,  1  Mar-31  May  64, 
by  Paul  Basken.    31  May  64,    3Sp 
Contract  DA36  039sc86718 

Unclassified  report 

Descriptors:   (*Radar  duplexers,  Diodes  (Semiconduc- 
tors)), (*Electronic  switches.  Diodes  (Semiconductors)), 
(*Diodes  (Semiconductors),  Electronic  switches). 
Manufacturing  methods.  Production,  Test  metiiods. 
Specifications,  Life  expectancy,  X-band,  Microwave 
equ^nnent.   Waveguide  switches.  Solid  state  physics. 

The  results  of  preproductlon  testing  on  ten  dual  TR 
switches  are  reported.   Two  units  were  life  tested  for 
1000  hours  with  satisfactory  performance.    Test  data  on 
a  typical  single  TR  switch  are  presented.   These  tests 
indicate  that  the  applicable  specification  can  be  met. 
(Author) 


AD-602  741  Div.   8,  26 

OTS  Prices:  HC  $2.00/MF  |0.50 

General  Electric  Co.,  Owensboro,  Ky. 

C-BAND  TRIODE-CAVITY  OSCILLATORS,  PRODUCTION 

ENGINEERING  MEASURE. 

Quarterly  progress  rept.  no.  3,  1  Dec  63-29  Feb  64, 

by  J.  D.  MarshaU.  29  Feb  64,  41p 

Contract  DA36  039AMC01474E 

Unclassified  report 

Descriptors:  (*Trlodes,  Cavity  resonators),  (^Microwave 
oscillators,  Triodes),  C  band.  Cathodes  (Electron  tubes). 
Dielectric  prcqwrties.  Test  equipment  (Electronics),  Ce- 
ramic materials.  Electron  tubes.  Manufacturing  methods. 
Quality  control.  Production. 

Both  CW  and  pulse  tubes  now  have  the  same  outline.   A 
modification  in  CW  tube  characteristics  has  resulted  in  im- 
proved performance.   The  CW  cavity  design  has  been  modi- 
fled  to  Incorporate  a  tuned  cathode  section.   Dielectric 
"loading  has  been  added  to  both  pulse  and  CW  cavities  to 
aoUeve  more  uniform  power  ou^t  over  the  frequency  band. 
(Author) 


AD-602  746 
OTS  Prices: 


Div.    8 
HC  $3.00 /MF  $0.75 


Bell  Telephone  Labs.,  Inc.,  Murray  Hill.  N.  J. 
ENGINEERING  SERVICES  ON  TRANSISTORS. 
Rept.  no.  IS  (Final),  1  Apr  60-31  Dec  63, 
by  S.  R.  Arnold,  R.  L.  Prltchett,  J.  Kocsis, 
K.  D.  Smith,  and  E.  C.  Mener.    28  Apr  64,  107p 
Contracts  DA36  039sc907S9,  Continuation  of  Contract 
DA36  0398c89^1,  Pro].  1G6  22001A056,  Task  4B 

Unclassified  report 

Descriptors:  (*Transistors,  Germanium),  High 
frequency.  Power  equipment.  Microwave  equipment. 
Circuits,  Coaxial  cables.  Photoengraving,  Production, 
Design,  Digital  computers. 

The  report  describes  all  the  technical  effort  expended  in 
the  devel(^)ment  of  high-frequency,  high  power  ger- 
manium transistors.   The  areas  included  are:    (1)  general 
discussion  of  the  hlg^-frequency  transistor  development 
project;  (2)  design  theory  for  high-frequency  germanium 
power  transistors  of  conventional  mesa  structure,  and 
for  planar  Interdlgitated  structures:  (3)  discussion  of 
developments  In  planar  photoengraved  microwave 
power  transistor  technology,  with  a  specific  fabrica- 
tion sequence;  (4)  fabrication  technology  for  an  im- 
proved coaxial  power  header  designed  for  micro- 
wave transistors;  (5)  presentation  of  high-frequency 
measurements  on  representative  development  model 
transistors  with  a  IhQc  rf  output  up  to  370  mw; 
(6)  overall  summary  of  work.   Although  the  stated 
objective  requirements  were  not  fully  met, 
significant  t^hnical  progress  was  made  in  planar 
fabrication  technology,  high-frequency  header 
design,  low-resistance  electrical  contacts,  and 
power  transistor  design  theory.    TTie  1-watt,  1-Oc 
objective  Is  believed  achievable  along  the  general 
lines  of  development  pursued  in  the  latter  period 
at  this  contract.    (Author) 


AD-602  749  Div.   8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Westingfaouse  Defense  and  Space  Center,  Baltimore,  Md. 

THE  SYNTHESIS  OF  REDUNDANT  MULTIPLE-LINE 

NETWORKS. 

Annual  rept.  no.  2,  1  May  63-1  May  64, 

by  M.  K.  Cosgrove,  P.  A.  Jensen,  W.  C.  Mann  and 

G.  M.  Schechter.  1  May  64,  93p  WQD  38516,  MDE  3573 

Contract  Nonr384a  00 

Unclassified  report 

Descriptors:  (*Networlis,  Synthesis),  (*Redundant 
components.  Reliability  (Electronics)),  Optimization, 
Circuits,  Digital  systems.  Errors,  Multiple  operation. 
Decision  theory,  Qual  'y  oontrol.  Costs,  Programming 
(Computers). 

This  report  is  concerned  wltt  multiple-line  redundancy, 
a  means  of  Increasing  the  reliability  of  electronic  systems. 
It  describes  in  detail  a  procedure  for  synthesizing  redun- 
dant systems  in  an  cqitlmum  manner.   The  procedure 
balances  the  reliability  advantage  of  redundancy  against 
the  cost,  weight  and  power  penalties  it  Introduces.   It  is 
also  applicable  to  other  problems  wliich  require  the 
optimization  of  a  large  number  of  binary  decisions.   The 
report  descrit>es  a  program  which  has  been  written  to 
in^jlement  the  procedure  on  a  digital  computer.   The 
program  has  been  run  successfully  on  example  networks 
and  is  now  ready  for  specific  application.  (Authoi^ 
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OTS  Prices:  HC  $2.00/MF  $0.50 

Microwave  Associates,  Inc.,  Burlington,  Mass. 
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MINUTURIZED  X-BAND  STRIPLINE  DUPLEXER. 
Quarterly  progress  rept.  no.  3,  1  Jan-31  Mar  64, 
by  James  W.  Christian.  14  Jan  63,  34p 
Contract  DA36  039AMC03230E,  Task  1G6  K001A055  04 

UncIasMfted  report 

Descriptors:  ('Radar  duplexers.  X  band),  Miniature 
electronic  equipment.  Microwave  equipment,  Limiters, 
Diodes  ^mlconductor),  Electronic  swltdbes. 
Circuits,  Transmission  lines.  Electrical ipropertles. 

A  prototype  design  of  a  3  port  stripline  cli^oulator  was 
presented.    Low  loss  performance  was  achieved  over  a 
400  mc  band  centered  at  9,450  mc.   The  design  ot  a 
quadrature  stripline  3  db  hybrid  was  dlscuseed. 
Isolation  In  excess  of  18  db  was  obtained  over  a  500  mc 
band,  however,  the  power  split  was  excessive  at  the 
high  end  of  the  band.   An  insertion  loss  of  0.2  db  was 
otAained  on  this  preliminary  unit.   A  number  of 
diode  limiter  configurations  are  presented.    By 
varying  the  electrical  spacing  between  the  two  diodes 
and  by  adjusting  the  diode  stub  impedance,  insertion 
loss  values  ranging  from  0.8  to  1.4  db  can  be 
obtained  on  low  level,  with  33  to  45  db  isolation 
obtained  under  forward  bias.  (Author) 


AD-602  758  Div.    8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Bleotronic  Defense  Labs.,  Mountain  View,  Qallf. 
A  TUNABLE  TUNNEL-DIODE  CONVERTED^ 
by  R.  G.  Veltrop.   8  May  64,  48p  EDL  M66e 
Contract  DA36  039AMC03404E  I 

Umlasslfied  report 

Dssorlptorst  (*Tunnel  diodes,  Oscillators),  (^Oscillators, 
Tunnel  diodes),  (*Tunlng  devices,  Oscillstors),  Micro- 
wave frequency.  Microwave  networiu,  S  iMnd,  Cavity 
resonators.  Noise,  Stabilization,  Desi^. 

Meohanioally  tunable  tunnel-diode  converters  were 
developed  which  cover  the  1.0-to  6.0-Gc  frequency  range 
in  four  bands.   Tunnel-diode  oscillators  ais  used  wldi 
separate  backward  tunnel-diode  mixers  to  achieve  low 
noise  figure  performance  that  rivals  conventional  crystal 
mixers.   The  oscillators  employ  a  novel  cavity-stabUlza- 
tloo  technique  to  obtain  a  hi^  degree  of  frequency  stability 
with  temperature,  bias,  and  load  variations.   Design 
considerations  and  detailed  performance  dharacteristics 
are  presented  for  an  S-band  tunnel-diode  oscillator  and 
an  S-t>and  backward  tunnel-diode  mixer.   (Authoi) 
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OTS  Prices: 


Div.    8.  26 
HC  $5.00/MF  $1.00 


Texas  Instruments.  Inc.,  Dallas. 
ADVANCED  FABRICATION  PROCESSES  IfOR 
FUNCTIONAL  ELECTRONIC  BLOCKS. 
Interim  engineering  rept.  no.  2,  2  Mar-2  JUn  64, 
by  W.  T.  Matzen.   15  Jul  64,  ISlp,  TH  03  64  38 
Contract  AF33  615  1M2 

Unctesified  report 

Descriptors:  (*Integrated  circuits,  Desig^.  (*Semi- 
conductor  devices,  Integrated  circuits).  Silicone, 
Transistors,  Sputtering,  Oxides,  Dielectric  films. 
Video  amplifiers.  Heat,  Feedback,  Temperature, 
StabUity,  Electrtc  filters.  Digital  systenM, 
Manufacturing  methods.  ' 

Studies  of  the  silicon  adaptive  element  were  continued. 
Devices  with  sputtered  oxide  films  were  fabricated 
irtiich  exhibit  photo  and  thermal  adaption  properties.  ' 
Techniques  for  using  this  device  in  an  adaptive  logic 
system  were  investigated.  Experimental  studies  at 


the  temperature -stabilized  substrate  are  essentially 
complete  so  that  design  of  the  substrate  can  be 
finalized.   Several  thermal-feedback  video  amplifiers 
were  fabricated  with  evaporated  lead  patterns.   A 
digital  filter  was  fabricated  and  operated  as  the  IF 
stage  of  a  transistor  radio  receiver.   All  compo- 
nents of  the  digital  filter  could  be  fabricated  in 
integrated  circuit  form.   An  RC  active  filter  Is  beii« 
investigated  :'or  use  as  a  prefilter  for  the  digital 
filter  or  as  an  independent  solution  to  the  band-pass 
amplifier.   It  Is  anticipated  that  part  of  this  stage 
will  be  fabricated  on  a  temperature-stabilized  sub- 
strate to  minimize  dependence  of  parameters  on 
ambient  temperature.  (Author) 


AD-602  768  Div.   8 

OTS  PHces:  HC  $3.00/MF  $0.76 

Fhilco  Corp.,  Blue  Bell,  Pa. 

ADVANCED  ANTENNA  TECHNIQUES. 

Final  rept.  for  1  Dec  62-31  Mar  64, 

by  Leo  W.  I>rocopio,  Thomas  K.  Kashihara,  and 

Stephen  Czorpita.   May  64,  87p 

Contract  AF19  628  2403,  Proj.  4600,  Task  460006 

AFCRL  64  421 

Unclassified  report 

Descriptors:  (*Antenna  configurations.  Resolution), 
(♦Resolution,  Antennas),  Theory,  Statistical  functions. 
Antenna  radiation  patterns.  Synthesis,  Time,  Band- 
width, Riased  arrays.  Ranges  (Distance),  Azimuth. 

A  generalized  theory  of  resolutioo  for  array  antennas 
was  formulated.    The  theory  Indicates  that  angular 
resolution  Is  determined  by  the  width  of  the  autocorre- 
lation function  of  the  field  pattern,  and  not  by  the 
width  of  the  pattern  Itself.   Hence  a  well  defined  main 
beam  is  not  a  prerequisite  for  achieving  angular 
resolution;  even  noisellke  beams  can  be  characterized 
by  an  autocorrelation  function  of  narrow  width.   It  is 
shown  that  this  basic  principle  leads  to  the  concept 
of  angular  dispersion  and  compression,  a  phenome- 
non for  angular  beam  patterns  akin  to  dispersion 
and  compression  of  radar  pulses.    During  the  course 
of  the  stucfy  new  procedures  were  formulated  for 
synthesizing  antennas  of  given  resolution  properties. 
The  resolution  theory  was  applied  to  antennas  with 
tlme-tnvarlant  and  time-vaiylng  Illumination  func- 
tions, and  was  used  to  reexamine  In  some  detail 
the  classical  theories  of  superdirectlvity.   In 
addition  to  an  exposition  of  angular  resolution 
theory,  preliminary  concepts  for  achieving  angular 
dispersion  and  compression,  and  superdirectlvity 
were  also  Investigated.   R  is  shown  that  angular 
dispersion-compression  techniques  may  give  rise 
to  significant  simplifications  in  present  i^iased 
array  designs.    (Author) 


AD-602  771  Div.    8,  26 

OTS  Prices:  HC  $4.00/MF  $1.00 

General  Electric  Co.,  Syracuse,  N.  Y. 

TUNNEL  DIODES  FOR  PHASED  ARRAY  RADAR. 

Final  rept.  for  10  Jul  63-10  Jul  64. 

10  Jul  64,  142p 

Contract  NObsr 89328,  ProJ.  SR  0080301,  Task  9349 

Unclassified  report 

Descriptors:  (*Tunnel  diodes.  Production),  (*Radar 
equipment.  Circuits),  Transistor  amplifiers.  Germa- 
nium, Gallium  alloys.  Antimony  alloys.  Diodes 
(Semiconductor),  S  band,  C  band.  Noise  (Radar). 

Summaries  and  conclusions  are  given  regarding  the 


37 


Division  8  •  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


work  performed  and  the  results  obtained  in  the  device 
and  circuits  programs  during  the  past  year.   Detailed 
discussions  of  all  aspects  at  the  fourth  quarter  work 
for  both  programs  are  given.   Device  program  work 
durli«  the  fourth  quarter  Included  setting  up  a  pilot 
line  for  makli^  the  50  contract  devices  and  for 
determining  the  distribution  at  device  parameters 
relative  to  coitfract  specifications.   A  stuiljr  of 
device  R  sub  s  was  made  to  compare  the  measured 
values  with,  first,  the  calculated  values  based  on 
actual  device  geometry  and,  second,  with  the 
minimum  theoretical  value  for  the  device.    In  addi- 
tion, a  device  reliability  stu(ly  was  performed. 
Circuits  program  work  Included  noise  figure  mea- 
surements of  a  tunnel  diode  anqdlfler  at  S-and 
C-bandB.   Tests  of  amplifier  phase -amplitude 
stability  were  completed.   Measurements  of  the 
high  frequency  parameters  of  contract  ttmnel  diodes 
using  a  newly  developed  technique  were  also  com- 
pleted.   The  dynamic  range  and  noise  figure  at  a 
self-oeclllatli^  S-band  tunnel  diode  converter  with 
external  synchronizing  signal  were  evaluated.   RF 
and  video  pulse  bum-out  tests  were  made  with 
oontract  diodes.    (Author) 


by  J.  M.  ShaulL   15  Jim  64.  47p 
ProjB.  1PS23801A300,  4O00 
mx.  TRUSS 


UnolaMiftod  rapoTt 


Descriptors:  (*Tlmlng  devices.  Oscillators),  (*OaciUa- 
tors.  Timing  devloes),  IUdla<ra«|iMncy  oscillators.  Har- 
monic oscillators.  Relaxation  oscillators.  Circuits. 
Fuse  functioning  elements.  Reliability  (Blectronlc^, 
Revasws. 

A  need  has  developed  for  high-aocoraoy  military  electronlo 
timers  that  require  miniature  precision  audio-frequency 
oscillators.  Usually,  operatlan  is  required  over  the 
temperature  range  of  -55C  to  -f  71C  akxig  with  shook  and 
spin  accelerations  up  to  ao.OOO  g.  The  types  of  oscillators 
presently  in  use  and  their  capabilities  and  Hmitattnns  are 
discussed.   Prototype  oscillators  of  tbo  LC.  RC,  and 
saturable-lnduotanoe  types  have  achieved  better  tfaaa.  0.1 
percent  stability  in  laboraloiy  tests  over  ttte  temperature 
range  required.   Ruggeckiess  requirements  and  long-term 
stability  are  seen  as  the  major  problems.   There  Is 
evidence  to  indicate  these  rtlfWCTiltles  may  be  overcome  with 
good  reUablllty.   (Author) 


AD-602  780 
OTS  Prices; 


Div.   8.26 
HC  $2.00/MF  $0.50 


Bell  TelejdxHie  Labs..  Murray  Hill.  N.  J. 

MICROWAVE  DIODE  RESEARCH. 

Quarterly  progress  rept.  no.  7  (Repi,  no.  16). 

10  Dec  63-9  Mar  64, 

by  J.  C.  Irvln  and  J.  G.  Joaenhans.   20  Jun  64.  37p 

Contract  DA36  039sc89205.  continuation  of  contract 

DA36  039SC85325.  ProJ.  1(3622001A056 

Unclassified  report 

Descriptors:  (*Dlodes  (Semlooadoctor),  Microwave 
equipment),  (•Varactor  diodes.  Microwave  equipment), 
Harmonic  oscillators.  Gallium  compounds.  Arsenides, 
Silicon.  Epitaxial  growth.  Parametric  amplifiers.  Noise, 
Gain.  Bandwidth,  Manfacturlag  methods. 

Different  structures  are  considered  for  a  high-voltage 
(harmonic  generator)  GaAs  varactor.   The  performance 
of  each  design  is  calculated  and,  for  comparison,  also 
that  of  an  epitaxial  silicon  varactor.   All  GaAs  models 
are  found  to  offer  substantially  higher  quality  factors 
than  the  Si  model.   Of  the  GaAs  designs  investigated, 
an  abrupt  Junction  formed  on  an  ^tlaxlal  layer  with  an 
exponential  impurity  distrlbutton  appears  the  most 
promising.   Parametric  amplifier  diodes  show  noise 
in  excess  of  thermal  noise  when  driven  into  the  for- 
ward conduction  region  where  the  gain-bandwidth 
product  and  the  gain  stability  are  enhanced.   On  the 
basis  of  a  shot  noise  theory,  it  Is  shown  that  the 
excess  noise  Is  expected  to  increase  linearly  with  the 
average  forward  current.   Experimental  measure- 
ments show  tliat  the  shot  noise  in  gallium  arsenide 
diodes  (both  diffused  and  surface  barrier)  is  within 
50  per  cent  of  the  theoretical  value.   However,  silicon 
diodes  slx>w  excess  noise  an  order  of  magnitude 
larger  than  that  predicted  by  the  tlieory.   This  result 
may  be  attributed  to  carrier  storage  effects  which 
were  not  included  in  the  theoretical  treatment. 
(Author) 


AD-602  791  Div.   8,  22 

OTS  Prices:  HC  12.00/MF  $0.50 

Harry  Diamond  Labs.,  Washington,  D.  C. 

PRECISION  OSCILLATORS  FOR  MILITARY  ELECTRONIC. 

TIMBRS, 


AI>-60a793  Div.   8 

OTS  Prices:  HC  $1.00/MF  fO.SO 

Microwave  Asaociatas.  Inc..  Burlington.  Mass. 

BROADBAND  MICROWAVE  POWER  LQHTSRa, 

^larterly  rapt.  no.  4.  1  Apr-30  Jun  64. 

Iqr  L.  Nathanaon.  30  Jim  64.  18p 

Contract  NObar694«2.  Pro].  SR0080302.  Task  9637 

Unclassified  report 

Descriptors:  (*Mlcrovave  equipment.  Llmitara), 
(*Limlters.  Broadband),  (*Samplers,  Ciystals),  Semi- 
conductor devices.  Diodes  (Semiconductor),  Power 
suppliea.  Coupling  circuits.  Transmission  Unas.  Coaxial 
cables. 

The  report  oorers  the  solntlan  to  the  last  basic  problem 
area  ~  the  ciystal  power  sampler.  The  theory  and  desl^ 
aaaoclated  with  the  directional  couplli^  loop  is  itisCTisawl. 
and  ejqMrimental  data  la  included  which  Uluatrataa  Its 
advantagea  and  effaotiveneaa.  (Aiithoi) 


AD-602  816  Div.    8,  12 

OTS  Prlcea:  HC  $1.00/MF  $0.50 

Bendix  Systema  Div.,  Bendix  Corp.,  Am  Arbor,  Mich. 
ANTENNA  WINDOW:  A  TECHNIQUE  FOR  PROPAGATION 
THROUGH  A  PLASMA  SHEATH. 
Interim  engineering  rept.  no.  12,  IS  Mar-15  Jim  64. 
by  Robert  G.  DeLoah.   1964,   9p  Bendix  BSR98S 
Contract  AF33  616  8420 

UBclasstfled  rapoH 

Deacrlptora:  (*PU«ma  aheath.  Wave  tranamlaaton), 
(* Antenna  components.  Design),  (*Reantr7  vehlolea, 
Antennaa),  Radio  wavea.  Propagation,  Cryopumping, 
Guided  missile  antennas.  Helical  antennas.  Radto 
transmitters.  Electric  swltehes,  Pneumatic  devices. 
Liquefied  gases.  Cooling.  Thermoelectrlci^,  Vacuum 
systema. 

Several  Improvementa  of  the  antenna  window  ayatem 
(see,  e.g.,  AD-426  970)  are  described  Inohidlog  ttte  use 
of  cryogenic  pimping  to  evacuate  the  Dewar,'  mcbision 
of  a  spare  transmitter  in  the  payload.  which  may  be 
electrically  substituted  for  the  main  tranamtttor  in  the 
advent  of  a  pre-launch  transmitter  fidlure:  and.  replace- 
ment of  the  aolenold  awitoh  driver  wUh  a  pneumatic 
bellowa.  (Authoi) 


38 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  •  Division  8 


AD-W2  817  Div.   8 

OTS  Prlcea:  HC  13.00/MF  $0.75 

Oaoaral  Time  Corp.,  Stamford.  Conn. 

KLBCTROMEOHANICAL  STEPPER. 

Final  engineering  rapt,  for  8  Mar-6  Ml  0i , 

6  Jill  64,  lOOp 

Contract  NObai«9384.  ProJ.  SR0080303.  Taak  9366 

ll^olaaalfied  report 

I 

Descriptors:  ('Actuators,  RoUry  swltehes),  (*Rotary 
awltohes.  Solenoids).  Remote  control  systems.  Teats.  Test 
methods.  Scheduling.  Electrical  properttes.  Torque,  Eiqwr- 
Imental  data.  Mechanical  drawings. 


pJilodof  ( 


This  report  covers  the  fourth  and  final  piUod  of  design, 
derelopmant,  testing  and  fabrlcatfon  actlvttes  on  an  Electro- 
mechanical Stepper.  It  states  the  purpose  of  the  research 
and  development  work  Involved,  gives  geqaral  as  well  as  de- 
tail factual  data  and  measurement  proce(iy(re.  The  report 
alao  inoludaa  project  performance  aohedule  oharto,  and  a 
aummary  of  preceding  efforta  plua  recommendations  for 
ftiture  action.    A  number  of  test  sheete  and  drawings,  re- 
ferring to  the  different  solenoid  models,  are  Inooiporated 
and  will  be  found  under  aectkm  Appendices.  (Author) 


AD-602  835  Div.   8,  25 

OTS  Prlcea:  HC  $2.00/MF  $0.50 


Sparry  Microwave  Elaotronloa  Co.,  CleaMrator.  Fla. 
DEVELOPMENT  OF  ADVANCED  MICROWAVE 
COMPONENTS  AND  TECHNIQUES.  PLANAR  HEXAGONAL 
FERRITES  AND  DEVICES.  1 1 

Quarteriy  rept.  no.  4.  28  Dec  63-28  Mar  H. 
Jun64.  38p 

Contract  AF30  602  3757,  Prol.  4506,  Taak  450602 
RADCTDR64  242  J 

ujolaaalfled  report 

Deacrlptora:  (*Phase  shifters.  Ferrltee^t  (*Ferrltea, 
Dtelectrlc  properttes).  Microwave  equipment.  Production, 
Yttrium  compounds.  Zinc  compounds,  Ctapper  compounds. 
Nickel  compounds,  Anlsotropy,  Hysteresis,  Crystallo- 
grsphy.  C-band,  X-band.  X-ray  diffraction  analjrsis. 

Efforts  to  reduce  the  dtolsctric  toss  tangabt  of  planar 
haxagonal  ferrltea  through  the  use  of  Imt  deficient  oomposl- 
tlons  have  produced  only  nurglnal  Improvementa  in  the 
Zn2Y  materials  and  no  observabto  Improvement  in  the  loss 
tangent  of  CuO.7SZnl.2SY.   When  iron  deficiencies  of  as 
much  as  ten  percent  are  used  diffraction  lines  cfbrre- 
T»»MMtig  to  crystal  structures  other  than  Ote  Y  structure 
are  seen.   X-ray  diffraction  studies  of  nickel  ferrlte 
pressed  in  the  presence  of  a  dc  magnetir  field  have  shown 
positive  evidence  of  crystallite  orlentatton.   Narrowest 
X-I>and  llnewldth  measured  on  this  partially  oriented  nickel 
ferrtte  is  268  oe.    An  analysis  of  the  appBcatton  of  planar 
hexagonal  ferrltes  In  phase  shifters,  wltti  consideration 
given  to  their  ultimate  use  In  switehJng  devices,  is  reported. 
The  effoot  of  dielectric  toadlng  on  planar  hexagonal  ferrite 
phase  ahlflera.ia  also  discussed.  Effecta  of  the  planar 
anlsotropy  field  on  the  pezformance  of  dllterentlal  phase 
shifters  is  determined,  and  this  anlsotropy  field  is  shown 
to  have  a  detrimental  effect  on  phase  shifter  operation. 
Some  measuremente  on  the  response  of  phase  shifters 
iitjHrfFf  planar  hexagonal  ferrites  at  C-and  X-foand  are 
given.   The  hysteresis  loop  parameters  of  the  planar 
haacagoaal  ferrites  are  reported.   (Auttio^) 


AD-602  836  Div.   8 

OTS  Prices:  HC  $2.00/MF  $0.50 


SyrMusa  Univ.,  N.  Y. 

APPLKATION  OF  TUNNEL  DIODES  AS 

8CATTERER  LOADS. 


ACTIVE 


by  H.  Gnienberg  and  T.  W.  Briatol.   Jim  64,  3^ 
Contract  AF30  602  2900,  Pro).  4519,  Taak  451901 
RADC  TDR64  216 

Unclaaaified  report 

Deacrlptora:  (*Antenna  componente.  Tunnel  diodes), 
(*Tunnel  diodes.  Electrical  properties).  Microwave 
equipment.  Antennas,  Radar  antennas.  Radar  echo 
areas,  Dlpole  antennas.  Optimization.  Stability, 
Negative  resistance  clrcuita.  Amplifiers,  Diodes 
(Semiconductor). 

The  rqx>rt  consists  of  preliminary  studies  related  to 
the  apidlcatlon  of  active  loads,  such  as  tunnel  diodes,  to 
antenna  systems  for  the  purpose  of  enhancing  the  echo 
area.   ProUems  discussed  include  the  elaboration  of 
the  relevant  diode  characteristics,  an  optlmizatton  pro- 
cedure for  a  dipole-tunnel  diode  system,  stability 
oonsiderati(His,  and  some  thoughta  on  the  treatment  of 
neta  of  diodes  as  negative-resistance  sheete.  (Author) 


AD-602  838  Div.   8 

OTS  Prices:  HC  $5.00/MF  $1.00 

New  Mexico  Univ..  Albuquerque.   Engineering 
Experiment  Station. 

THE  DRIVING  POINT  IMPEDANCE  OF  AN  ELECTRI- 
CALLY SHORT  CYLINDRICAL  ANTENNA  IN  THE  IONO- 
SPHERE, 

by  \^Uiam  E.  Blair.   Jun  64,   160p  UNM  TR-EE-109 
Contract  Nonr2798  01 

Unclassified  report 

Descriptors:  (*Electrlcal  Impedance.  Antennas), 
(* Antennas,  Cylindrical  bodies),  ('Satellite  antennas. 
Models  (Simulations),  Space  communication  systems, 
Radto  conmtuntoation  systems,  D^te  antennas.  lono- 
epbeT9,  Mathemattoal  models,  Anlsotropy,  Green's 
fonction.  Integral  transforms.  Electric  fields.  Very  low 
frequency.  Electrical  prcqpertles.  Numerical  analysis. 

One  of  the  problems  In  the  design  of  a  satellite  radio 
communication  system  is  to  design  an  antenna  that  can  be 
used  satisfactorily  to  transmit  to,  and  receive  from,  the 
satellite  over  a  desired  frequency  band.   This  analysis 
presenta  a  theoretical  study  of  the  driving-point  Impedance 
of  a  cylindrical  antenna  Imbedded  in  the  tonosphere.   The 
antenna  model  is  a  cylindrical,  center-fed.  perfectly  con- 
ducting antenna.    The  tonosphere  model  Is  a  homogeneous, 
anisotropto,  neutral  cold  plasma  (magneto-lonlc)  medium. 
The  anlsotropy  is  caused  by  the  earth's  magnetic  field 
whtoh  is  assumed  to  be  uniform  in  the  vtolnlty  of  the 
antenna.   The  antenna  driving-point  Impedance  Is  calculated 
for  tibe  antenna  oriented  botii  to  paraUel  and  perpendtoular 
to  the  earth's  magnetic  fteld.  The  resuUs  are  valid  for  all 
frequenctos  below  HF,  with  special  enqihasis  on  the  VLF 
qwctxum.  (Author) 


AD-60a  840  Div.   8,  26 

OTS  Prices:  HC  $2.00/MF  $0.60 

Lewis  (E.  B.)  Co.,  bic..  East  Hartford,  Comu 

REPORT  TO  THE  QUARTZ  CRYSTAL  INTEGRATKW 

COMMITTEE. 

5  May  64,  40p 

Contract  DA36  039SC867S7 

Unclassified  r^»rt 

A  portion  of  this  documrat  la  Illegible  or  non- 
reproducible. 

Descriptors:  (*Quartz  resonators.  Production),  (^Crystal 
filters.  Production),  Resonators,  Radlofrequency  filters. 
Design,  Eleotrodea,  Crystal  bidders.  Teste. 
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A  summary  is  given  of  progress  of  a  production 
engineering  measure  s^y  fbr  the  CR-pCM-46)AJ 
resonator  which  is  a  third  overtone,  AT-cut  crystal  for 
filter  application  in  the  frequency  range  of  30  -  70  MC/s. 


AD-602  842 
OTS  Prices; 


Div.    8,  30 
HC  $3.00/MF  $0.75 


Cornell  Aeronautical  Lab..  Buffalo,  N.  Y. 

HKH-TEMPeRATURE  ANTENNA  INVESTIQATION  AND 

DEVELOPMENT. 

Interim  engineering  rept.  no.  5  for  the  period  ending  30 

Jun  64. 

by  Godfrey  F.  Buranlch.    1964.  59p   UB1807E5 

Contract  AF33  657  11100.  Pro].  6278.  Task  627802 

Unclassified  report 

Descriptors:  (* Antennas.  High-temperature  research), 
(*Hellcal  antennas,  Hl^-temperature  research),  S  band. 
Heat-resistant  metals  and  alloys,  Nickel,  Tantalum, 
Copper.  Borides.  Electrical  pr(q>erties.  Tests. 

This  quarterly  report  summarizes  investigations  which 
were  made  for  developing  antennas  suitable  for  prolonged 
operation  at  a  temperature  of  2000F.    The  efficiencies  of 
S-band  helical  antennas  made  of  various  metals  were 
compared  and  no  significant  reduction  in  efficiency 
occurred  with  metals  having  resistivities  as  high  as 
120  microhm  -  cm.   Tests  made  on  nlchrome  and  coated 
tantalom  helical  antennas  at  2000F  showed  no  degradation 
with  temperature.    Experimental  tests  for  determining  the 
relative  power  handling  capabilities  of  copper,  TD  nickel, 
coated  tantalum  and  Boride  Z  metals  at  2000F  are  being 
made.   (Authoi) 


AI>-602  843  Div.   8,  12,  19 

OTS  Prices:  HC  $3.00/MF  $0.75 

Hu^es  Aircraft  Co.,  Culver  City,  Calif. 

STUDY  OF  ADVANCED  ANTENNA  TECHNIQUES  FOR 

AEROSPACE  VEHICLE  DOPPLER  VELOCITY  SENSORS, 

Rept.  for  Mar  63-Mar  64. 

by  J.  R.  Miller.   Jul  64.  66p 

Contract  AF33  657  10672.  Pro].  4427,  Task  442701 

AL  TDR64  163 

Unclassified  report 

Descriptors:  (*SlDt  antennas.  Design),  (*Doppler 
navigation.  Aerospace  craft),  (*Reentry  v^iicles.  Guid- 
ance), Space  navigation,  ^acecraft.  Guided  missile 
antennas,  Waveguides,  Antenna  radiation  patterns. 
Antenna  configurations.  Waveguide  slots.  Electrical 
properties.  Tolerances  (Mechanics),  Velocity. 

A  four-port,  dual-mode  antenna  that  generates  four 
symmetrically  oriented  beams  about  its  normal  was 
designed  and  built.    Approximately  30-db  isolation  between 
ports  was  measured  with  this  two-dimensional  slot  array, 
and  overall  efficiency  of  ttie  antenna  was  71  percent. 
Agreement  between  tiieory  and  experiment  was  good  for  all 
parameters.   (Authoi^ 


AD-602  844  Div.   8,  25 

OTS  Prices:  HC  $2.00/MF  $0.60 

Lincoln  Lab.,  Mass.  Inst,  of  Tech..  Lexington. 

FIELD  EMISSION  IN  VACUUM  VOLTAGE  < 

BREAKDOWN, 

by  G.  E.  Vlbrans.   8  May  64,  40p   LL  TR353 

Contract  AF19  628  500 

ESD  TDR64  327  Unclassified  report 


Descriptors:  (*FieId  emission.  Determination), 
(^Electrodes,  Field  emission),  Splieres,  Filaments, 
Electron  beams,  Cratering,  Anodes  (Electron  tubes). 
Thermal  stresses.  Electric  fields. 

Field  intensification  and  emitting  area  are  determined 
for  a  spheroid  and  a  whisker-shaped  protrusion.   The 
effects  of  an  inhomogeneous  field  around  a  protrusioa 
OD  the  transmission  coefficient  for  field  emission  are 
computed,  and  examples  are  given.   The  resistive  beat- 
ing of  an  eooitter  is  analyzed  fbr  a  case  in  which  both 
the  resistivity  and  the  emission  are  temperature 
dependent.   An  instability  is  pointed  out,  and  the  ex- 
ternal resistance  which  stabilizes  the  emission  of  a 
whisker  is  given.   The  spreading  of  the  emitted  beam 
due  to  field  distortion  at  the  protrusion  and  to  space- 
charge, repulsion  is  computed  separately  and  given 
in  general  form.   It  is  concluded  that  the  beam 
spreads  faster  than  previous  hypotlteses  assume. 
The  formation  of  small  craters  at  the  anode  by 
single  electron  beams  is  questioned.   (Author) 


AD-602  855  Div.   8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Illinois  Univ..  Urbana.    Engineering  Experimetd 

Station. 

SOME  THEORETICAL  ASPECTS  OF  LOG  PERIODIC 

AND  CONTINUOUSLY  SCALED  ANTENNA  DESIGNS. 

Anteima  Lab.  technical  rept.  no.  76, 

by  R.  Mittra  and  K.  E.  Jones.   Jun  64.  46p 

Contract  AF33  657  10474.  Pro].  6278,  Task  627801 

Unclassified  report 

Descriptors:  (* Antennas,  Broadband),  (*Log  periodic 
antennas.  Design).  Electromagnetic  waves.  Propaga- 
tion. Dlpole  antennas.  Helical  antennas.  Transmission 
lines.  Theory. 

Consideration  is  given  to  certain  theoretical  aspects  of 
LP  and  OS  antenna  designs.   It  is  shown  that  the  problem 
of  designing  a  truly  frequency  Independent  antenna  with 
an  ideal  transient  response  remains  unsolved  to  date 
and  it  is  doubtful  that  one  such  practical  antenna  could 
ever  be  designed.    Floquet's  theorem  for  periodic 
structures  is  generalized  to  structures  containing 
additional  symmetries  and  the  notion  of  effective 
period  for  such  structures  is  Intruduced.   The  K-Beta 
diagrams  for  several  periodic  structures  are  dis- 
cussed and  it  is  indicated  how  one  could  predict  the 
potentially  successful  type  of  structures  on  the  basis 
of  tlieir  K-Beta  diagram.   A  non-uniform  transmission 
line  with  CS  properties,  whose  characteristics  are 
close  to  those  of  the  LPDA  is  studied  and  several 
general  conclusions  are  drawn  on  the  basis  of  the  re- 
sults of  the  study.    It  is  pointed  out  that  for  analysis 
and  design  purposes,  the  log-periodic  variations  in  a 
LP  device  sliould  be  viewed  as  perturbations  and  that 
tlie  emphasis  should  be  laid  on  the  CS  portion  of  the 
behavior. 


AD-602  859  Div.    8,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

General  Electric  Co.,  Syracuse,  N.  Y. 

PRODUCTION  ENGINEERING  MEASURE  ON  HIGH 

PERVEANCE  CATHODE-RAY  TUBES. 

Quarterly  progress  rept.  no.  11  for  9  Dec  63-8  Mar  64, 

by  Edward  T.  Rate.    8  Mar  64,  16p 

Contract  DA36  039SC8596S 

Unclassified  report 

Descriptors:  (*Cathode  ray  tubes.  Production).  Elec- 
tron guns.  Ion  bombardment.  Cathodes  (Electron 
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tubM),  Performtnoe  (Engiaeerlng),  Mattifacturing 
methods,  Spisclflcatioos. 

Transfer  of  tube  construction  from  the  I Jhoratory  to  the 
manufacturing  area  resulted  in  a  marked  Increase  in 
Incidence  of  cathode  failure.    Experiments  conducted  to 
determine  the  cause  of  this  cathode  problem  pointed  to 
Ion  bombardment  of  the  cathode  during  the  reflex  mode 
of  operation.    Attempts  were  made  to  minimize  the  ion 
bombardment  condition  wtiile  maintaining  tube  per- 
formance.  (Author) 


AD-602  860  Div.   8 

OTS  Prices:  HC  $2.00/MF  $0.60 


General  Electric  Co.,  Syracuse.  N.  Y. 
PRODUCTION  ENGINEERINQ  MEASURE  FOR  THE 
MANUFACTURE  OF  DEFLECTRON  DEVICES, 
^larteriy  progress  rept.  no.  7,  14  Nov  6j|^14  Feb  64, 
by  W.  J.  Noroski.    14  Feb  64,  30p 
Contract  DA36  039sc86731 

UncflRssified  report 

Descriptors:  (*Cathode  ray  tubes.  Manu(»cturing 
methods).  Vapor  plating.  Vacuum  apparatus.  Electrodes, 
Coatings,  Glass,  Graphite.  Voltage.  SenftUvity.  Scan- 
ning, Silicates.  Water,  Hysteresis.  Desifn,  Processii«. 

The  program  was  advanced  to  the  point  where  all  is 
ready  for  the  beginning  of  the  preproductlon  and  pilot-run 
phases  of  the  contract.   Processing  details  were  estab- 
lished and  approved.    Final  modifications  to  the  equip- 
ment were  made  and  checked  out  under  actual  operating 
conditions.    Engineering  samples  have  been  completed 
and  shipped  to  the  Contracting  Agency.   The  engineering 
samples  underwent  a  Uiorough  electrical  evaluation, 
thereby  flnallrlng  the  test-  and  performance-charac- 
teristics for  the  three  models  of  Deflectron.   A  re- 
vised test  specification  was  written  for  all  three 
Deflectron  tube  types.   All  parts  and  materials  neces- 
sary for  the  completion  of  the  program  ais  on  hand. 
(Author) 


AD-602  865  Div.   8,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 


Lear  Slegler,  Inc..  Grand  R^ds,  Mk;h. 

DEVELOPMENT  OF  EXPERIMENTAL  GAS  EHSCHARGE 

DISPLAY. 

Quarterly  progress  rept  no.  3,  24  Nov  63->24  Jun  64. 

Jul  64.    16p  LSIGR-1457 

CoBtract  NObsre9a01,  Pro].  SUK)80301,  ^$ak  9498 

Unclassified  report 

Descriptors:  (*Dlsplay  systems.  Dischac^  tubes), 
(*Disoharge  tubes.  Display  systems).  Gas  discharges. 
Photoelectric  materials.  Resistors,  Switching  circuits. 
Storage  tutws. 


A  summary  Is  given  of  progress  In  the  development  of  a 
display  panel  with  Internal  storage  and  consisting  of  an 
X-Y  matrix  of  individual  gas  cells  wiiich  can  be  fired 
setoctively  by  a  short  triggering  pulse. 


AD-602  872  Div.   8 

OTS  Prices:  HC  $3.00/MF  $0.76 

Melpar,  Inc.,  Falls  Church,  Vs. 
MCX.ECULAR  CmCUIT  DEVELOPMENT 
Quarterty  rept.  no.  1,  12  Msr-12  Jun  64. 
12  Jun  64,  82p 
Contract  NOw64  0&«8d 


Descriptors:   (^Molecular  electronics.  Circuits), 
(^Semiconducting  films.  Materials),  (*Semiconductor 
devices.  Design).  Printed  circuits.  Dielectrics.  Films, 
Neodymlum  compounds,  Dysprosium  compounds. 
Cerium  compounds.  Boron  compounds.  Oxides,  Cad- 
mium compounds,  Selenides,  Zinc  compounds,  Tel- 
lurides,  Triodes,  Diodes  (Semiconductor).  Amplifiers, 
Radiation  damage. 

Contents:   semiconducting  films  (cadmium  selenide, 
alnc  telluride),  dielectric  films  (neodymlum  oxide  - 
boric  oxide  films,  dysprosium  oxide  -  boric  oxide  films, 
eerie  oxide  -  boric  oxide  films),  amorphous  •semicon- 
ducting fUms,  field  effect  triode  (dielectric  film 
materials,  life  testing,  device  layout,  vacuum  systems), 
thin  film  diodes  (theorectical  considerations,  experi- 
mental measurements),  function  synthesis  studies, 
operational  amplifiers,  radiation  studies. 


AD-602  893 
OTS  Prices: 


Div.   8,  30 
HC  $1.00/MF  $0.50 


Aerospace  Research,  Inc.,  Boston,  Mass. 

DESIGN  AND  FABRICATION  OF  A  SLEDBORNE 

MULTICOUPLER. 

Final  rept.  for  IS  Mar-1  Dec  63. 

1  Dec  63,  17p   ARI  Publ85 

Contract  AF29  (600)  4048 

Unclassified  report 

Descriptors:   (^Rocket-Propelled  sleds.  Telemeter 
systems),  (♦Antennas,  Coupling  circuits),  (*Coupllng 
Circuits,  Design).  Band-pass  filters.  Standing  wave 
ratios.  Electrical  impedance.  Transmission  lines. 
Resonators,  Dielectrics. 

A  summary  is  given  of  work  concerning  tiie  design  and 
fabrication  of  an  extremely  rugged  multicoupler  that 
couples  six  transmitters  to  one  antenna  in  the  frequency 
range  of  800  Mc/s  to  820  Mc/s.  with  an  isolatiai  of  at 
least  20  db  between  channels.   The  multicoupler  was 
designed  for  use  on  the  rocket  sled  at  Holloman  Air 
Force  Base. 


AD-602  924  Div.   8 

OTS  Prices:  HC  $1.00/MF  $0.50 

SFD  Labs.,  Inc.,  Union.  N.  J. 

DEVELOPMENT  OF  AN  X-BAND  CW  CROSSED- FIELD 

AMPLIFIER. 

Interim  development  rept.  no.  4.  31  Mar-30  Jun  64. 

by  M.  Amum.   Jul  64.  JK)p   SFD  33IDR4 

Cootraot  NObsr89503 

Unclsselfled  report 

Descriptors:  (*Microwave  amplifiers.  X-band). 
(♦Crossed  field  devices.  Amplifiers).  Electron  tubes. 
Impedance  matching.  Transmission  lines.  Waveguides. 
Oscillation. 

Reactlvely  loaded  Interdigital  line  slow  wave  structures, 
both  choke  and  crown  siqiported,  were  evaluated  at  cold 
test.   Emi^sis  was  placed  on  obtaining  an  acceptable 
circuit  impedance  match  across  the  desired  frequency 
band.   Several  circuit  impedance  matching  methods  were 
investigated.   Construction  of  two  tubes  incorporating 
such  slow  wave  structures  for  hot  test  evaluation  were 
completed,  and  others  are  in  progress.   (Author) 


AD-602  928  Div.   8.  6,  6 

OTS  Prices:  HC  $2.00/MF  $0,50 


U I  slassified  report  Llaooln  Lab.,  Mass.  Inst,  of  Tech..  Lexington. 
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PROJECT  WEST  FORD  PAYLOAD  TELEMETRY 

SYSTEM. 

by  W.  T.  HlgglDS,  L.  A.  Jacobaon.  and  J.  B.  RanUn. 

20  Jan  64.  48p   LL  TR343 

Contract  AF19  628  500 

ESO  TDR64  21 

UnclaBslfled  report 

Oeaciipton:   (*Telemeter  systems.  Design).  Tele- 
metering transmitters.  Telemetering  antennas.  Beacons, 
Circuits,  Performance  (Engineering),  Measurement, 
Data  transmission  systems.  Pulse  modulation.  Radar 
tracking. 

The  beacon  track  and  performance  telemetry  system 
used  in  tlie  various  Project  West  Ford  communication 
payloads  is  described.   The  dipole  dispensing  rate,  the 
dispenser  spin,  tumble  sind  temperature,  as  well  as  the 
system  power-supply  voltage,  were  measured  and  trans- 
mitted to  the  West  Ford  sites  by  means  of  a  pulse- 
duration  modulation  system.   In  addition,  the  telemetry 
transmitter  served  as  a  beacon  for  accurate  ground- 
based  radar  tracking  of  the  payloads.   The  most  impor- 
tant system  considerations  were  efHciency,  low  power, 
simplicity,  and  high  reliabUity.   A  tabulation  of  the 
received  data  and  the  interpretation  of  the  data  are 
glTea.  (Author) 


AD-602  939  Div.   8.  26 

GTS  Prices:  HC  $6.00/MF  $1.25 

Texas  bstruments.  Inc.,  Dallas. 

PRODUCTION  ENGINEERING  MEASURES  TO 

INCREASE  TRANSISTOR  RELIABILITY  FOR  T^E 

2N656. 

Final  progress  rept.  for  1  Jul  62-31  Mar  64. 

31  Mar  64,  248p  TD  03  64  43 

Contract  DA36-039bc86730 

Unclassified  report 

A  portion  of  this  document  is  iUegiUe  or  non- 
reproducible. 

Descriptors:  (•Transistors,  ReliabUity  (Electronics)). 
(•Quality  control.  Transistors),  Engineering,  Pro- 
duction control,  Silicon,  Coatings,  Diffusion,  Banding, 
Welding,  Enci4)iBulation,  Test  methods.  Gold  alloys. 
Stresses.  Tests,  Military  re<rilrement. 

The  process  Improvement  worii  on  the  2N656  device  was 
completed  during  tbe  first  twelve  months  of  the  ooatract. 
Tbe  resultant  trajoststor  is  a  rugged  planar  device 
■■♦A^tying  gold  alloy  wafer  mounting,  ultrasonic  lead 
hr«rtt»g  with  no  inline  etch  or  wafer  coating  and  is 
capable  of  15  watts  dissipation  at  lOOC  case  temper- 
ature.   Improved  facilities,  processes  and  process 
controls  in  the  diffusion,  photo  resist,  contract 
evaporation  and  assembly  areas  have  all  contributed 
to  tte  slgnUloantly  Improved  product  quality  and 
uniformity.   The  ma)or  portloa  of  rellabill^  improve- 
ment has  resulted  from  the  planarizatlon  of  the  device 
and  the  re-design  of  tbe  package  which  reidaced  the 
■<ngi»  0.017  in.  diameter  wire  slug  support  with  two 
approximately  0.015  in.  thick  by  0.090  in.  wide  tabs. 
Stress  tests  conducted  on  1,100  production  planar 
devices  confirm  that  tbe  Inqiroved  transistor  exceeds 
the  contract  objective  of  0.01%  per  thousand  operating 
bours  at  a  90%  confidence  level.  (Author) 


AD-602  940  Div.    8,  26 

OTS  Prices:  HC  $6.00/MF  $1.26 

Texas  Instruments,  Inc.,  Dallas. 
PRODUCTION  ENGINEERING  MEASURES  TO 
INCREASE  TRANSISTOR  RELIABILITY. 


Final  engineering  rept. 

by  Doyce  R.  Briggs.  30  Jul  64,  246p  Til  03  64  45 

Contract  DA36  039sc86730 

Unclassified  report 

Descriptors:  («Tran8i8tors,  ReliabUity  (Electronics)). 
t*Quallty  control.  Transistors).  Production  control. 
Engineering,  SUlcon,  Crystals,  Crystal  growth.  Heat 
exchangers.  Joining,  Cleaning,  Welding,  Ooddes. 
Surface  area.  Experimental  data.  Tables. 

Contents: 

SUlcon  Material  Preparation 

Thermal  Dissipation  of  the  Package 

Assembly 

Cleaning  Techniques 

Final  Preparation  Prior  to  Sealing-Parts  Cleaning 

ControUed  Formation  of  Surface  Oxides  ControUed 

Assembly  Technique 
Cold  Welding 
Post  Weld  Conditioning 


AD-602  941  Dtv.   8.  36 

OTS  Prices:  HC  $4.00/MF  $1.00 

Texas  Instruments,  Inc.,  DaUas. 

PRODUCTION  ENGINEERING  MEASURES  TO 

INCREASE  TRANSISTOR  RELIABILITY.    PROCESS 

SPECIFICATIONS,    2N656  SERIES. 

Final  engineering  rept. 

Jul  64,  147p    TU  03  64  46 

Contract  DA36  039sc86730 

Undassiftod  repoit 

Descriptors:   (*Tran8iBtors,  ReliabUity  (Electronics)). 
(•Quality  control.  Transistors),  Engineering,  Produc- 
tton  control.  Specifications,  Mamifacturlag  methods. 
Silicon,  Crystals.  Cleaning.  Acids.  Difluslon.  Plattag, 
Joining. 

Manufacturing  specifications  covering  equipment, 
oiatsrial,  and  procedure. 


3413.  NSF  GP-2684:  ContracU  Nonr222  SS.  Nonr222  57, 
Nonr222  92,  Nonr36S6  11. 


I 


Descriptors:  (*ElectronlC8,  Scientific  research).  Bionics, 
Circuits,  Electron  beams.  Plasma  physics,  Solid  state 
physics.  Waveguides,  Scattering,  PersMinel. 

A  review  of  research  in  the  foUowlng  areas  Is  given: 
bloelectTonlcs.  circuits,  electron  streams,  plasmas, 
rmdiatloo  and  propagation,  solid-state  ellactronlcs,  and 
systems. 


AD-«0a974  Div.   8 

OTS  Prices:  HC  $2.00/MF  $0.50 


UNITS. 


Systems,  Inc..  Oriaodo.  Fla. 

TIGHTER  TOLERANCE  CRYSTAL 

Quarterly  progress  rept.  no.  3,  15  Dec  d3-15  Mar  64, 

by  S.  B.  Boor  and  R.  B.  Angove.    15  Apr  64,  40p 

Cootraot  DA36  039AMC02335E.  ProJ.  3A99  15  007 

Ui^laBslfled  report 

Deaoriptors:  (*Mlniature  electronic  e^pment. 
Crystal  oscUlatora),  (•Crystal  oscillaiDrs,  Design). 
Crystals.  Crystal  holders,  Tolerences  (Mechanics). 
Circuits,  Tbermlstora.  Capacitors.  Frequency.  Sinf^e 
■tM«Kf|tiH  communication  systems. 
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Texas  Ihstrumsnts,  be.,  Dallas. 

PROD^XrriON  ENGINEERING  MEASURES  TO  INCREASE 

TRANSISTOR  RELIABIUrY,    PROCESS  SPECIFICATIONS. 

Final  etaglneertng  rept. 

Jul64.  80pTn'^64  42 

CoBtract  DA36  039SC86730 

Unclassified  report 

Descriptore:  (•Translstora.  ReUabUtty  (Electronics)), 
(•Quality  control.  Transistors),  Inatrtiction  manuals. 
Cleaning,  deifications.  Testa.  SUlcon.  Crystals. 
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OTS  Prices:  HC  $S.00/MF  $1.00 

Eleotronics  Researdi  Lab..  Univ.  of  Callfomia,  Berkeley. 

ELECTRONICS  RESEARCH  LAB.    CONSOLIDATED 

QUARTERLY  PROGRESS  REPORT  NO.  13. 

Rept.  for  16  Feb-15  May  64. 

IS  May  64.  159p 

Contract  AF33  615  1045;  Grant  AF  AFOSR139 

Unclassified  report 

Also  supported  by  Contract  AF33  615  1078;  Grants.  AF 
AFOSR117  63.  AF  AFOSR230  64.  AF  AFOSR29a  64; 
Contracts  DA36  039AMC02164E,  DA  ARO  D31  134G31T: 
GranU  NsG-354.  NSF  GP-2203.  NSF  GP-2339,  NSR  QP- 
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Tbe  design  of  temperature  compensated  crystal  units 
Is  discussed.   Tbe  networks,  including  both  compensation 
and  frequency  adjustment  features,  are  described.   The 
crystal  design  is  discussed.  Characteristics  of  typical 
compensated  units  are  described  and  evaluated.  (Autbor) 


AD-602  982  DiT.   8.  16,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 

PARTIAL  FRACTIONS  AND  ERROR-CORRECTING 

CODES. 

ty  E.  Weiss.    6  Jul  64.  20p   LL  1964  37 

Contract  AF19  628  500 

ESDTDR64  348 

Unclassified  report 

Descriptore:   (•Coding,  Sequences).  (•Sequences, 
Coding).  Communication  theory.  Recurelve  functions. 
Set  theory.  Algebra,  Polynomials.  Power  series. 
Transformations  (Mathematics),  Corrections,  Errors. 

b  this  note  it  is  sbown  bow  partial  fractions  may  be 
used  to  derive  the  pn^ertles  of  linear  recurelve  se- 
quences and,  in  particular,  of  Bose-Chaudliuri  codes. 
One  of  tbe  novel  features  of  this  method  is  a  new  and 
transparent  proof  of  tbe  basic  result  of  Mattson- 
Solonun.  (Autbor) 


Division  9  .  FLUID  MECHANICS 


9.  Fluid  Mechanics 


AI>-602  308 
OTS  Prices; 


Dlv.    9 
HC  $1.00/MF  $0.50 


Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

METHOD  OF  CALCULATION  OF  FLOW  OF  RAREFIED 

GAS, 

by  B.  V.  Kuksenko.  3  Jun  64,  lOp 

FTD  MT64  114;  TT  64  11843 

Unclassified  report 

Edited  machine  trans,  of  A  ^^Jlemiy&l  N^uQ  SSSR. 
Doklady.  1963,  ▼.  151,  no.  5.  p.  1042-1045. 

Descriptors:  (*Gas  flow.  Numerical  analysis),  (*One- 
dlmenslonal  flow.  Equations),  Molecules,  Functions, 
Polynomials.  Integral  equations,  USSR. 

A  method  is  indicated  for  constructing,  proceeding  from  the 
integral  equation  f  =  V(f),  systems  of  equations  for  many 
functions  with  small  numbers  of  independent  variables,  whose 
detection  is  sufficient  for  the  approximate  solution  of  problems 
of  aerodynamics  of  rarefied  gases.    In  ttie  particular  case 
when  a  gas  (model  of  molecule  of  which  is  an  absolutely 
elastic  smooth  sphere)  occupies  the  entire  space  and  there 
are  no  streamlined  bodies  in  it,  such  construction  is  carried 
to  tike  end.    A  system  of  equations  for  one-dimensional  non- 
stationary  problems  is  presented.  (Author) 


Descriptors:  ('Symposia,  Mechanics),  (*BfechaBlei, 
Symposia),  Gyroscopes,  Machines,  C^amics,  Motion, 
Stal>Uity,  Fluid  mechanics,  Gas  flow.  Hydrodynamics, 
Aerodynamics,  Magnetohydrodynamlcs,  Liquids,  Solids, 
Elasticity,  Plasticity,  SoU  mechanics,  USSR. 

The  woric  of  tbe  conference  was  carried  out  in  three 
sections.   The  first  section  on  general  and  applied  mecluuiics 
includes:   (1)   Analytical  mechanics  and  theory  of  motion 
stability;  (2)   gyroscopy,  oscillations,  and  control:  and  (3) 
Theory  of  mechanisms  and  machines.   The  second  section  on 
fluid  and  gas  mechanics  Includes:   (1)   General  fluid  mechanics; 
(2)    aerodynamics  and  gasdynamlcs;  (3)   magnetohydrodynamlcs 
and  the  theory  of  unsteady  gas  motions;  (4)   motion  of  a 
viscous  fluid,  the  boimdary  layer,  turbulence,  and  heat  trans- 
fer; (5)   motion  of  liquids  and  gases  in  porous  media;  and 
(6)    applied  hydrodynamics.    The  third  section  on  tbe  mechanics 
of  solids  includes:   (1)   Theory  of  elasticity;  (2)   theory  of 
plasticity  and  creep;  (3)   theory  of  plates  and  shells;  (4)   prob- 
lems in  dynamics;  (5)   soil  mechanics;  (6)   structural 
meclianics;  and  (7)    rbeology. 


AD-602  352  Dlv.    9,  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Boeing  Scientific  Research  Labs.,  Seattle,  Wash. 

THE  EQUILIBRIUM  FLOW  OF  AN  IDEAL  DISSOCIATING 

GAS  OVER  A  CONE. 

by  F.  Edward  Ehlers  and  Thomas  A.  Bray.   Apr  64,  70p 

Dl  82  0350,  Boeli«  Math  350 

Unclassified  report 

Also  available  from  the  authors. 


AD-602  314  Dlv.    9,  25 

OTS  Prices:  HC  $1.00 /MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 

Wright- Patterson  AFB,  Ohio. 

THERMAL  BARRIER  WITH  TURBULENT  BOUNDARY 

LAYER  OF  GAS. 

by  S.  S.  Kutateladze  and  A.  L  Leont'ev.    11  May  64  20p 

FTD  TT64  332;  TT  64  11849 

Unclassified  report 

Unedited  rough  draft  trans,  of  Teplofizlka  Vysoklkh 
Temperatur  (USSR)  1963,  v.  1,  no.  2,  p.  281-290. 

Descriptors:  (*Turbulent  boundary  layer.  Thermal 
properties).  Solids,  Surface  area.  Fluid  flow.  Gases, 
Hlgfa-temperature  research.  Thermodynamics,  Heat  transfer, 
Adiabatic  gas  flow.  Partial  differential  equations.  Numerical 
analysis,  USSR. 

An  approximate  method  is  given  for  calculating  the  thermal 
regime  of  a  solid  surface  past  which  flows  a  turbulent, 
homogeneous,  quasi-isothermal  boundary  layer  with  various 
methods  of  setting  the  thermal  barrier.    (Author) 


AD-602  320 

OTS  Prices; 


Dlv.   9,  30 
HC  $12.00/MF  $3.50 


Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wrlgfat-Patterson  AFB,  Ohio. 

PROCEEDINGS  OF  THE  ALL-UNION  CONFERENCE  ON 

THEORETICAL  AND  APPLIED  MECHANICS  [(NO.  1)  HELD 

IN  MOSCOW  27  JAN-3  FEB  I960]  , 

by  L.  I.  SedoT,  ed.    18  May  64  886p 

FTD  TT63  471,  TT  64  11856 

Unclassified  report 

Unedited  rough  draft  trans,  of  mono.  Vsesoyuznyi  S'ezd  po 
Teoreticheskoi  1  Prlkladnol  Mekhanlke.   Trudy,  Moscow, 
1962,  468p. 


Descriptors:  (*Hypersonic  flow.  Conical  bodies).  Gases, 
Dissociation,  Equations  of  state.  Motion,  Shock  waves. 
Shock  (Mechanics).  Specific  heat.  Thermodynamics,  Flight, 
Integral  eq^ions.  Differential  equations.  Statistical  data. 
Programming  (Computers).  Gas  flow. 

The  ordinary  differential  equations  are  derived  for  the 
axially-symmetric  flow  over  a  cone  of  the  Ligbthlll  ideal 
dissociating  gas  under  thermodynamic  equilibrium.    By  means 
of  trigonometric  transformations,  the  equations  are  simplified 
to  forms  containing  only  rational  functions.    The  equations 
are  Integrated  numerically  by  a  fourth  order  Runge-Kutta 
method  and  a  program  listing  In  Fortran  Is  Included  In  the 
appendix.   Tables  of  pressure,  temperature,  fraction  of  dis- 
sociation, and  co-tangent  of  the  local  Mach  angle  on  the  solid 
cone  boundary  are  tabulated  for  free  flight  at  Mach  numbers 
of  8.  10,  12,  and  14  In  an  atmosphere  of  pure  oxygen  corre- 
sponding to  altitudes  of  20.063;  32,163;  and  47,350  meters 
and  for  shocks  having  a  tangent  c(  the  cone  half  angle  varylnf 
from  0.4  to  1.22.    The  results  are  compared  with  calculations 
for  tbe  ideal  perfect  gas  with  a  ratio  of  specific  heats  -  4/3. 
(Author) 


AD-602  360  Dlv.   9 

OTS  Prices:  HC  $5.00/MF  $1.00 

Douglas  Aircraft  Co..  Inc..  Santa  tfonlca,  Calif. 
SEPARATION  AND  REATTACHMENT  OF  SUPERSONIC 
TURBULENT  BOUNDARY  LAYER  BEHIND  DOWN  STREAM 
FACING  STEPS  AND  OVER  CAVFTIES, 
fay  G.  J.  Thomke.   Mar  64,  ISOp  SM-43062 

Unclassified  report 

Descr4>tors:   ('Supersonic  flow.  Turbulent  boundary 
layer),  (♦Turbulent  boundary  layer.  Supersonic  flow).  Wake, 
Axially  symmetric  flow.  Two-dimensional  flow.  Flow 
visualization.  Barometric  pressure.  Distribution,  Test 
methods.  Tests,  Wind  tunnel  models.  Fluid  mechanics. 

Surface  pressure  measurements  were  obtained  for  the  flow 
regimes  created  when  a  turbulent  boundary  layer  in  mipn- 
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sonic  flow  separates  over  tbe  classioal  downstream-f aoing 
step  and  over  a  cavity.  The  experiments,  were  conducted  ta 
tbe  Mach  number  range  2.0  to  4.0  on  a  model  having  a  ducted, 
one-foot  diameter,  axisymmetrlc  body.  Tbe  model  provided 
■tap  heights  at  0.250,  1.020,  and  1.675  inches,  cavity  lengths  of 
0.837  and  1.675  inches,  and  a  cavity  deptk  of  1.675  inches. 
The  recompression  shoulder  of  the  cavity  had  either  a  square 
or  a  rounded  shape.   In  general,  the  pressure  rise  at  reattach- 
ment is  found  to  be  in  good  agreement  with  Korst's  theory. 
The  shape  and  scale  of  the  reattachment  pressure  distribution 
tre  Influenced  considerably  by  Mach  number.   Reattachment 
occurs  at  a  point  where  the  pressure  rise  is  about  50%  com- 
plete.  A  point  of  flow  reversal  is  found  to  be  located 
(^stream  of  the  reattachment  point.  (Autltor) 


AD-602  430  Dlv.   9,  30 

OTS  Prices:  HC  $3.00/MF  $0.50 


Bureau  d'Analyse  et  de  Recherche  Appllq^ees, 

Issjr-Les-MoulUeaux  (France). 

ANALOG  STUDY  OF  HYDROFOILS  NEAR)  THE  FREE 

SURFACE. 

by  Daniel  Fruman.   Apr  64,   53p 

Contract  N62658  3645 

mclassifled  report 

Deaor4>tors:  (*Hydrofbils,  Fluid  dynamic  properties). 
Lift,  Drag,  Hydrodynamlc  ctnflgurations,  Cao^r, 
Thickness.  Fluid  flow.  Load  distribution.  Perturbation 
tbeory.  Mathematical  analysis.  Analog  spustem. 
Electrical  equipment.  [I 

This  report  is  tbe  continuation  of  a  reseaith  work  ^i^ch 
has  already  been  published  (AD-296  991).  It  refers  to  the 
determination  of  tbe  camber  and  tickness  distribution 
concerning  a  profile  placed  near  the  free  eurface  of  a  flow 
when  tbe  pressure  distribution  law  along  the  chord  is 
given.   The  method  allowing  the  utilization  of  tbe  given 
results  In  the  previously  quoted  report  to  obtain  a  profile 
of  given  hydrodynamlc  characteristics  is  presented.   An 
analog  verification  of  the  small  perturbations  linear  theory 
is  given.   The  last  part  concerns  the  tandem  problem  that 
Lb  studied  within  the  scope  of  the  same  theory.    An  appendix 
shows  the  electrical  apparatus  utilized  to  obtain  the  deter- 
mination of  tbe  free  surface  of  a  flow  being  perturbated  by 
a  distribution  of  slngularlsaties  w)>en  the  tbeoretical 
solution  is  Imown  for  one  of  them. 


AD-<0a487  Div.   9 

OTS  Prices:  HC  $2.00/MF  $0.50 

Qiannini  Controls  Corp.,  Malven.  Ps. 

SEPARATED  FLOW  IN  CURVED  CHANNttS  WITH 

SECONDARY  INJECTION. 

by  H.  A.  Curtiss.  O.  G.  Fell  and  D.  J.  Lli;^iiiik. 

as  May  64,  44p   ARD-TR020  01 

Contract  AF49  638  1218 

APOSR64  0860 

lUlssslfied  rqmrt 

Descriptors:   ('Amplifiers.  Hydraulic  systems),  ('Control 
systems.  Hydraulic  systems).  Fluid  flow.  Injection.  Momen- 
tum. Gain,  Nozzles,  Turbulent  boundary  layer,  Incompress- 
ible flow. 


1 

aprimi 


Injection  of  secondary  fluid  flow  Into  a  pHibaiy  flow  con- 
fined in  a  curved  channel  is  shown  to  be  a  powerful  technique 
for  use  in  fluid  state  amplification.    The  secondary  injection 
continuously  and  progressively  alters  the  separation  character- 
istios  of  the  confined  primary  flow,  resulting  In  large  propor- 
tional changes  In  the  channel  ou^t  flows.   A  fundamental 
stu^y  of  the  method  with  Incompressible,  turbulent  boundary 
layer  flow  in  a  range  of  varying  curvature  channels  was  con- 
dttoted  to  learn  about  the  flow  characteristics  and  passage 
shape  psrsmeters  relevsat  to  proportional  amplification. 


FLUID  MECHANICS  •  Dtvition  9 


Several  injection  methods  and  velocities  were  Investigated  with 
tiie  main  emphasis  on  the  effects  of  this  injection  on  the  flow 
characteristics  within  the  channels.    Preliminary  analytical 
techniques  were  developed  which  compared  favorably  with  the 
experimental  results.    An  overall  comparison  of  the  mass  flow 
and  momentum  gains  obtainable  for  various  injection  and 
channel  configurations  is  presented.  (Authoi) 


AD-602  502  Dlv.   9,  1 

OTS  Prices:  HC  $2.00/MF  $0.50 

Vehicle  Research  Corp..  Pasadena,  Calif. 

A  UFTING  SURFACE  THEORY  FOR  WINGS  EXTENDING 

THROUGH  BJULTIPLE  JETS  IN  SEPARATED  FLOW 

CONDITIONS, 

by  E.  Cumberbatch  and  T.  Yso-Tsu  Wu.   22  Oct  63,  36p 

VRC  10 

Contract  Nonr2388  00 

Unclassified  report 

Descriptors:  CWings,  Aerodynamic  charaoteristios). 
Propellers  (Aerial),  Aerodynamic  configurations.  Fluid 
flow,  Jets.  Drag,  Lift,  Cavitation,  Theory,  Downwash, 
Short  take-off  planes.  Vertical  take-off  planes.  Tilt  wings. 
Wake,  Aspect  ratio. 

A  lifting  surface  theory  for  wing-propeller  slipstream  inter- 
actions In  separated  flow  conditions  was  developed.   The  case 
where  the  flow  over  wing  portions  Immersed  In  the  propeller 
slipstreams  (Jets)  is  attached  while  the  flow  over  the  wing 
outside  the  jets  is  separated  has  been  treated  in  detail.   The 
case  where  flow  is  separated  both  inside  and  outside  the  Jets 
may  be  analyzed  in  a  similar  manner.   The  theoretical 
developmmt  combines  non-separated  flow  analyses  based  on 
the  Rethorst  Lifting  Surface  SolutitHi  with  cavitation  (s^arated 
flow)  theory  devel<^>ed  by  Wu  and  Wang.   A  lifting  surface 
representation  based  on  a  generalization  of  Welsslnger's 
approximation  was  developed.   In  the  separated  flow  regions, 
the  location  of  the  lifting  line  and  the  station  where  down- 
wash  boundary  conditions  must  be  satisfied  are  determined 
from  cavitation  theory  and/or  experimental  results. 
Prediction  of  aerodynamic  characteristics  In  s^arated  flow 
conditions  Is  of  special  ooncem  In  the  development  of  tilt 
wing  and  deflected  slipstream  V/STOL  aircraft  where  flow 
separation  may  occur  during  the  transitional  flight  from 
hovering  to  cruise.   (Author) 

AD-602  554  Div.   9,  15 

OTS  Prices:  HC  11.00/MF  $0.50 

Foreign  Tech.  Dlv..  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

ABOUT  CERTAIN  CASES  OF  ABILITY  OF  EQUATIONS 

OF  GYROSTAT  MOTION  TO  BE  INTEGRATED. 

by  L.  N.  Sretenskii.    10  Feb  64,  lOp 

FTD  MT63  230;  TT  64  11922 

Unclassified  report 

Edited  machine  trans,  of  A  [kademiyalN  fauklssSR. 
Doklady,  1963,  v.  149,  no.  2,  p.  292-294.  ■* 

Descriptors:  CGyro  stabilizers.  Dynamics),  ('Differential 
equations.  Integration),  Functions.  Integrals.  Equations, 
Motion.  Momentum,  Rotation,  Moment  of  inertia.  Gravity, 
Gyroscopes,  USSR. 

A  heavy  solid  body,  secured  at  one  point  was  considered. 
It  was  assumed  that  with  this  body  is  connected  a  certain 
axis,  around  which  can  revolve  a  uniform  flywheeL   Taking 
the  designation  usual  in  solid  body  dynamics  and  designating 
by  lambda,  mu.  and  nu  the  projections  of  the  angular 
momentum  of  tbe  flywtieel  on  a  moving  axis,  an  equation 
of  motion  for  the  considered  solid  (gyrostat)  was  written. 
Two  particular  cases  of  Integrationabillty  of  these  equations 
are  indicated.   The  first  case  is  connected  with  a 
Goryachev  Chaplygln  gyrosccq^e.  the  second-wlth  tbe 
^n>elrot  case. 
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AD-W2  564  Dtr.   9 

OTS  Prices:  HC  $1.00/MF  $0.S0 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

THE  AERODYNAMIC  BFFECTIVENBSS  OF  A  EHS- 

CONTINUOUS  SURFACE, 

by  V.  K.  Mlgal.    17  >^r  64,    12p 

FTD  MT63  237.  TT  64  11932 

Unclassified  report 

Edited  machine  trans,  of  Inzbeneino-Flxlcheskll 
Zhumal  (USSR)  1962,  v.  5.  no.  4,  p.  20-24. 

Descriptors:  (*Dlffusers,  Fluid  dynamic  properties), 
(* Aerodynamics.  Dlfiusers),  Curved  praflles.  Surfaces, 
Effectiveness,  Experimental  data,  Reynolds  number, 
Fluid  flow.  Separation.  Boundary  layer  transition. 
Ultrasonic  radiation,  Sound.  Absorption,  Flat  plate 
models.  Hydrodynamics.  Steam  turt>ines.  USSR. 

Results  are  given  of  an  experimental  Investigation  of 
effects  arising  during  streamlining  of  a  discontinuous 
surface.   The  discontinuous  surface,  by  comparlscm  with 
a  smooth  one.  Improves  pressure  distribution  considerably. 
(Author) 


AD-602  581  Dlv.   9 

OTS  Prices:  HC  |1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Conunand, 
Wrlgiit-Patterson  AFB,  Ohio. 

IN  REFERENCE  TO  A  NONLINEAR  THEORY  OF  AERO- 
DYNAMIC STABILITY, 
by  V.  V.  Strumlnskii.   5  May  64. 12p 
FTD  MT64  07.  TT  64  11952 

Unolssslfled  report 

Edited  machine  trans,  of  AlfcadendyQ  N^uk]  SSSR. 
Doklady,  1963,  v.  151,  no.  5.  p.  1046-1049. 

Descriptors:   f*Fluld  flow.  Theory),  (*Laminar  flow, 
stability).  Boundary  layer.  Turbulence,  Reynolds 
number.  Nonlinear  dUferential  equations,  Functions, 
Differential  equations.  Hydrodynamics,  Aerodynamic 
characteristics,  USSR. 

For  the  purpose  of  investigating  the  problem  of  aerody- 
namic stability,  application  Is  made  of  the  method  of  suc- 
cessive approximations  ~  the  method  of  small  parameter. 
The  first  order  of  approximation  colitcldes  with  the  usual 
linear  theory.   For  svibsequent  approximations,  a  recur- 
rence system  of  ordinary  differential  e<piatlons  Is 
obtained.  It  is  shown  that  the  boundary  of  stability  and 
character  of  change  of  perturbations  in  time  for  succes- 
sive approximations  are  determined  by  the  linear 
apprcodmatlon.    (Author) 


AD-602  583  Dlv.    9 

OTS  Prices:  HC  ILOO/MP  $0.50 

Foreign  Tech.  Dlv..  Air  Force  Sjrstems  Command, 

Wright-Patterson  AFB,  Ohio. 

MEASUREMENT  OF  COMPONENTS  OF  SPEED  OF 

PULSATION  BY  A  SINGLE-FILAMENT  THSRMO- 

ANBMOMETER, 

by  V.  V.  Skobunov.   17  Apr  64,  Up 

FTD  MT63  341,  TT  64  11954 

Unolassifled  rqwrt 

Edited  machine  trans,  of  Indwoerao-Plzlcbesldl  Zhumal 
(USSR)  1962.  V.  5,  no.  12.  p.  23-26. 

Descriptors:  (*Ga8  flow.  OsclUstkn),  (•Anemcmietar*, 
Operatton),  Measurement,  Turbulence.  Voltage. 


Resistance  (Electrical).  Equations.  Ftaild  flow.  Heat 
transfer,  Amplifiers,  Temperature,  Heat  sensitive 
elements,  USSR. 

Methods  are  described  for  measuring  fluctuation  velocity 
conyxnents  in  a  turbulent  air  flow  by  means  of  a  single  hot- 
wire anemometer  VEY  with  dependent  resistance.  (Authoi) 

AD-602  597  Dlv.    9.  10 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Conmiand.  Wright- 
Patterson  AFB,  Ohio. 

ATOMIZATION  OF  A  UQUID  31  A  SUPERSONIC  FLOW, 
by  M.  S.  VolynskU.    6  Dec  63.  18p 
FTD  MT63  186;  TT  64  11968 

Unclassified  report 

Edited  machine  trans,  of  A[kademWaJ  N  [auk]  USSR. 
O  (tdelenle]    T  [ekhnlchesklkh]   N  jauk]  .  Izvestlya: 
Mekhanika  1  Mashlnostroenle.  1963.  no.  2.  p.  20-27. 

Descriptors:   (*Atomlzation,  Superscoic  flow),  (*Super- 
sonic  flow.  Atomlxation),  Liquids.  Fuels,  Fuel  Injection. 
Combustloa.  Jet  engines.  Fluid  flow.  Test  methods,  Spaik 
shadowgrsph  photography.  Equations,  Mathematical  analysis, 
USSR. 

The  development  of  the  process  of  combustion  In  a  high 
temperature  supersonic  flow  Is  determined  by  the  quality  of 
the  fUel  atomlxation.  In  the  engine  atomlxation,  evaporation, 
and  mlxlog.   The  results  of  a  stu(4r  of  the  form  of  the  torch 
of  atomlxation  and  also  ttte  scale  of  the  atomlzatkm  in  a 
siqwrsonic  flow  are  presented.    Ac  examination  of  the  pro- 
cess of  atomlxation  Is  conducted  wltliln  the  frame  woik  of 
an  aerodynamic  ally  posed  problem  without  a  computation 
of  the  heat  transfer  and  phase  transitions  (evaporation, 
dissociation  etc.)   It  Is  assumed  that  disintegration  of  the 
liquid  occurs  very  rapidly  and  the  heat  phenomena  (in  a 
number  of  cases  do  not  succeed  in  influencing  substantially 
the  initial  diameter  of  the  particles  (which  li^r  on,  of  course, 
are  subject  to  evaporatkw). 


AD-602  623 
OTS  Prices: 


Dlv.   9.  25 
HC  $1.00/MF  $0.50 


Callfonla  Inst,  of  Tech.,  Pasadena. 

STABILITY  OF  HELIUM  U  FLOW  DOWN  AN  INCUNBD 

PLANE 

by  Dln-Yu  Eaiieh.   Jul  64.  22p,  CIT  85  28 

Contract  Nonr220  28 

Unclasstfied  report 

Descriptors:  ('Helium,  Fluid  flow),  (*Liqaefled  Gases, 
Helium),  Cryogenics.  Hydro<lynamlcs.  Stability.  PerturtMr- 
tion  theory.  Friction.  Boundary  layer.  Films. 

The  stability  of  a  layer  of  helium  II  flowing  down  an 
inclined  plane  Is  investigated  on  the  basis  of  the  two  fluid 
theory.   The  expression  of  mutual  friction  as  suggested  by 
Gorter  and  Melllnk  is  used  in  the  analysis.   In  Uie  limit  tiiat 
essentially  only  the  normal  fluid  is  present,  the  Yih- 
Benjamln  result  is  recovered.   A  similar  stability  criterion 
holds  fbr  the  Umlt  tiiat  essentially  only  the  super  fluid  Is 
present.   In  general,  the  flow  system  is  stable  only  w*??'.  the 
fluid  layer  is  fairly  thin.   Then  the  system  may  be  stable  for 
certain  Intermediate  con^nsltlons  even  when  the  fluid  Is 
flowing  down  the  underside  of  the  plane.   The  results  may 
have  some  bearing  on  the  problem  of  film  flow  in  superfluld 
helium.  (Authoil 


AD-602  647  Dlv.   9 

OTS  Prices:  HC  11.00/MF  $0.50 

RAND  Coip.,  Santa  Monica,  Calll 
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SOLUTION  OF  AN  ABLATION  PROBLEIi  I 
fay  M.  L.  Juncosa.   Apr  64.  8p   RM-4067]^t{ 
Contract  AF49  638  700 


FLUID  MECHANICS  -  Division  9 


Unclassified  report 


Descriptors:  (* Ablation,  Mathematical  iaalysis). 
Conical  bodies.  Wedges.  Boundary  layer,  Geometric 
forms.  Nose  cones.  Integral  equations.  Aerodynamic 
configurations. 


AD-602  684  Div.    9 

OTS  Prices:  HC  $1.00/MF  $0.50 

Stanford  Univ.,  Calif. 

LINEARIZED  THEORY  OF  TWO-DIMENttONAL 

RADIATING  GAS  FLOW  BY  A  MOMENT  METHOD. 

by  Ping  Cheng.    Apr  64,    12p  SUDAER  1^ 

Contrtct  AF49  638  1280 

AF06R  64  1002 

Uta^facsifled  report 

Descriptors:   (*Gas  flow,  Two-dimensional  flow), 
{*Numerical  analysis ,  Special  functions  (Mathemati- 
cal)), Differential  equations.  Transport  properties. 
Potential  theory.  Moments,  Fluid  mechs&lcs. 
Thermal  radiation,  Integral  equations. 

The  author  first  lists  the  hydro^ynamlc  equatloiw  for 
the  three-dimenstonal  time -dependent  flow.   This  is 
fDllowed  by  a  discussion  at  the  approximate  radiation- 
transport  equations.    Finally,  the  llnearited  equations 
for  two-dimensional  steac^y  flow  are  obtafited. 


AI>-«Oa  739  Dit.   9,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 


Forelip)  Tech.  Dlv.,  Air  Force  Systems.  (Jommand, 
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PROPAGATION  OF  STRONG  EXPLOSION  IN  NON- 

HOMOQENEOUS  ATMOSPHERS, 

Igr  B.  L  Andryankln*  A.  M.  Kofsn,  A.  S.  K»mpsnwets, 

ttki  V.  P.  Kralnov.   U963]  lOp  , 
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l^^UMdUEM  report 

Edited  machlnq]  trans,  of  Zhumal  PrOdfAkol  IMf^anUd 
1  Tekhnlcheskol  FlsUd  (USSR)  1962.  no.  |B^  p.  3-^ 

Descriptors:   (*8bodc  waves.  Propagation),  (*9^apagatton, 
abook  waves).  Explosions.  Explosion  effects,  l^hanloal 
waves.  H]rdro<lynamlcs,  Equations,  Numerical  analysis. 
USSR. 

A  hjrdroitynamlc  calculation  was  made  of  a  strong  ex- 
f^oikm  in  a  ■on-»hoinoteneous  atmospberau   It  was  found 
fbMt  after  a  finite  period  tttere  occurs  a  departure  of  a 
dwok  front  upward  to  infinity.   It  was  shown  that  If  the 
•qdosicn  Is  not  strong,  a  strong  shook  wKve  ossvot  extend 
down  to  a  distance  greater  than  16.5  km.  The  afeed  and 
presaure  in  the  extending  shock  wave.  dfl|iBndlng  upon  time. 
Inui  determined.   Fomiulas  of  conversion  into  various 
•nergles  and  heights  of  explosion  are  given:  the  region  of 
I^Uc ability  of  conversion  is  shown. 
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Arnold  Engineering  Development  Center.  AraoM  Air 
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SUMMARY  REPORT  ON  AERODYNAMIC  CHARAC- 
TERISTICS OF  STANDARD  MODELS  HB<-1  AND  HB-a, 
by  J.  Don  Gray.    Jul  64,  86p 
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Descriptors:  (*Wlnd  tunnel  models.  Aerodynamic 
characteristics).  Hypersonic  flow.  Standards,  Stability, 
Lift,  Pressure,  Heat  transfer.  Test  fsclllties. 

All  available  test  data  on  the  standard  hypersonic 
ballistic  correlation  models,  HB-1  and  HB-2.  were 
examined  to  establish  reference  characteristics  for  use 
In  the  corrdatlon  of  eiqwrlmental  results  amtnig  the 
various  aerodynamic  facilities.  The  data  presented  are 
comprised  primarily  of  static  stability  and  xero-Ilft 
lor^body  axial-force  coefficlMit  results  at  Mach  num- 
bers from  about  1.5  to  20  for  a  Reynolds  number 
range  from  0.01  to  2700000  based  on  centerbody 
diameter.   Selected  pressiue  distribution,  dynamic 
stability,  and  heat-transfer  data  are  included.   Com- 
parisons of  data  from  various  test  facillttos  show 
excellent  correlation  in  spite  of  tt^  appreciable 
Reynolds  number  dependence  of  test  results  for  model 
HB-2  with  natural  boundary-layer  transition.   (Author) 
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FORCES  ON  A  SPHERE  ACCELERATING  IN  A  VISCOUS 

FLUID. 

Researdti  rept., 

tv  Fuat  Odar.   Mar  64,  34p 
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Unolssstfled  report 

Descriptors:  (*Sbow.  Drift),  {*naia  mechanics. 
Spheres),  ('Spheres.  Force  (Me^anlcs)>,  (* Force 
(Mechanics),  Mathematical  analysis),  Raids.  Vlscoslly, 
Aoceleratton,  Motion.  Models  (StanulatkiBa)!  Vetoclty. 
Measurement,  Particles.  Reynolds  number.  Preotpltatian. 
Simulation. 

A  study  of  the  determination  of  the  forces  exerted  by 
a  fluid  due  to  the  relative  velocity  aiul  acceleration  of  a 
sphere  Is  presented,  and  previous  woik  on  rectilinear 
motion  of  bodies  in  a  still  fluid  and  the  rectilinear  motion 
of  a  fhild  past  fixed  objects  is  reviewed.  Experimental 
procedure,  equ^iment,  and  tests  are  described.   A  formula 
is  given  for  determining  the  resisting  forces  acting  on  a 
Bpben  moving  rectlllnearly  In  a  viacoos  fluid.  In  terms  of 
sphere  radius,  fluid  density  snd  viscosity,  object  velocity 
in  the  fluid,  object  acoeleratlan.  and  force  ooefBclents. 
The  latter  were  deterailned  experimentally  by  measurli^- 
the  forces  on  a  sphere  moving  slaasoidally  within  the 
I  of  0  <  Re  (Reynolds  number)  <  62.   (Author) 
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A  NUMERICAL  EXPERIMENT  WITH  DQCRBTB- 

VORTEX  APPROXIMATION.  WITH  REFERENCE  TO 

THE  ROLLING  UP  OF  A  VORTEX  SHEET, 

by  Hideo  Takaml.   May  64.  26p 
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UnclassUled  report 

A  portion  of  this  document  is  Illegible  or 
non-reproducible. 

Descriptors:   ('Vortices.  Numerical  analysis), 
CNuiherlcal  analysis.  Vortices),  Dynsmios.  Boll, 
Fluid  flow,  bcompresslUe  flow.  Equations.  Motion, 
Integration.  Programming  (Con]«>uters),  Eiqwrimental 
data.  Qraphlos. 
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In  view  of  the  criticism  against  the  Idea  of  approximating 
a  real  vortex  sheet  by  a  row  of  discrete  vorttces  In  an 
Invlscid  Quid,  the  rolling  iq>  of  a  vortex  sheet  studied 
by  Westwater  is  reexamined.    By  means  of  a  simple 
numerical  computation,  it  is  shown  that  strong 
randomization  of  the  vortices  takes  place  near  the  tip 
of  the  sheet  in  contrast  to  Westwater's  previous 
computation.   The  same  approximation  is  applied 
also  to  some  other  vortex  sheets  of  similar  kind. 
The  distribution  of  vortices  becomes  irregular  in 
every  case  and  the  'discrete-vortex  approximation' 
does  not  seem  to  give  a  detailed  picture  of  the  be- 
havior of  the  original  continuous  sheet.   The  equa- 
tions of  motion  of  vortices  is  seen  to  be  unstalde 
with. respect  to  the  initial  data.  (Author) 
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USE  OF  HYDROGEN  BUBBLES  FOR  QUANTITATIVE 

DETERMINATION  OF  TIME  DEPENDENT  VELOCITY 

FIELDS  IN  LOW  SPEED  WATER  FLOWS, 

by  F.  A.  Schraub,  S.  J.  Kline,  J.  Henry, 

P.  W.  Runst&dler.  Jr.,  and  A.  Llttell. 

Feb  64,  66p   MD-10 

Contract  AF49  638  1278,  Grant  NSF  G14535 

AFOSR  64  1278 

Unclassified  report 

Descriptors:   (*Fluld  mechanics,  Flow  visualization). 
Fluid  flow.  Water,  Velocity,  Determination,  Hydrogen, 
Bubbles,  Hydrodynamics,  Numerical  analysis,  Differential 
geometry. 

Improved  flow  visualization  metiiods  based  on  the  hydoro- 
gen  bubble  technique  are  described.   Use  of  'combined- 
streak  maricers'  allows  quantitative  measurement  of  the 
instantaneous  velocity  field  in  a  plane  as  a  function  of  time 
in  low  speed  water  flows.    Adaptation  to  a  great  variety 
of  situations  using  different  probe  techniques  is  possible. 
Disturbance  to  the  flow  is  very  small.    Adequate  accuracy 
is  obtainable.    The  method  offers  the  advantage  of  simul- 
taneous visual  Images  of  the  flow  structure  and  quanti- 
tative measurement  of  velocity  over  a  finite  region.   It 
also  allows  some  types  9f  measurements  not  previously 
possible.    Limitations  of  the  -method  Include  Its  restrlc- 
tion  to  low  speed  water  flows  and  the  observation  of 
fluctuations  only  at  low  frequencies.    Practical  difficulties 
occur  due  to  probe  frangibillty  and  problems  of  uniform 
bubble  production.    Part  I  describes  the  underlying  con- 
cepts, summarizes  the  history  of  the  method  and  describes 
operating  experience  to  date  at  Educational  Services, 
Incorporated  and  Stanford  University.    Part  II  is  a  detailed 
analysis  of  the  uncertainties  in  velocity  measurements 
using  combined-time-streak  markers  formed  by  hydrogen 
bubbles.  (Author) 
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EXPERIMENTAL  INVESTK3ATIONS  OF  VORTEX 

OCCURRENCE  AT  TRANSITION  IN  UNSTABLE  LAMINAR 

BOUNDARY  LAYERS. 
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Descriptors:  (*Lamlnar  boundary  layer.  Vortices),  Fluid 
flow.  Boundary  layer  transition.  Stability,  Theory, 


Flow  visuallzatibn,  Tellurltmi,  Fhotogr^ihic  analysis. 
Water  tunnels.  West  Germany. 

The  behavior  of  laminar  and  Instably  stratified  boundary 
layers  towards  three-dimensional  perturbations,  in  form 
of  vortices  parallel  to  the  direction  of  flow,  was  investi- 
gated by  means  of  a  water  tunnel  of  very  low  turbulence. 
The  theory  of  stability  of  such  vortex  perturbations  In 
boundary  layers  may  be  of  fundamental  significance  for 
the  origin  of  turtxilence.   The  artificially  created  vortex 
perturbations  were  photographically  recorded  by  means  of 
the  tellurium  method.    For  the  first  time  it  has  been 
possible  to  verify  the  theoretically  stated  neutral  curve  of 
stability.    Furthermore  the  distribution  of  the  disturbation 
amplitude  for  different  wave  lengths  and  wall  distances 
and  also  the  growth  of  the  vortices  in  the  direction  of 
flow  were  investigated.    These  experiments  also  give  a 
verification  of  the  theory  of  stability  and  show  at  the  same 
time  that  the  validity  of  the  theory  is  limited  to  small 
disturbation  amplitudes.   (Author) 
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A  THEORY  OF  SMALL-AMPUTUDE  LONG  WAVES. 
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Descriptors:  (*Water  waves.  Hydrostatics),  (•Hydro- 
statics. Water  waves).  Theory,  Differential  equations. 
Integration.  Boundary  vlave  problems.  Fluid  mechanics. 
Mathematical  analysis. 

A  theory  of  small-amplitude,  long,  water  waves  is 
developed  by  expansion  in  terms  of  the  two  small  parameters 
involved.   The  first  approximation  is  required  to  be  the 
familiar  equations  of  infinitesimal,  long  waves.    An 
investigation  Is  made  of  the  accuracy  of  the  classical 
equations  of  finite-amplitude,  hydrostatic  disturbances.   It 
appears  that  the  simple  hydrostatic  approximation  neglects 
terms  which  are  ]ust  as  important  as  those  retained,  al- 
though in  certain  cases  the  equations  of  hydrostatic 
disturbances  may  be  useful  to  predict  developments  for 
limited  periods  of  time.   The  first  few  sets  of  differential 
equations  are  Integrated  in  a  special  case.   The  study  leads 
to  the  derivation  of  the  properties  of  a  new  kind  of  finite- 
amplitude,  long  wave.    (Author) 
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Descriptors:  (*Swept  wings.  Flutter),  (*Flutter.  Theory), 
Velocity,  Gas  flow.  Lift,  Deflection,  Aerodynamic 
characteristics.  Functions,  Differential  equations. 
Partial  differential  equations.  Damping,  Pressure, 
Boundary  layer,  Aeroelastlcity. 

The  pure  bending  flutter  of  a  uniform,  high  aspect  ratio, 
swept  wing  is  studied  in  detail.   Velocity  component 
aerodynamic  strip  theory  is  used  with  both  quasi-steady 
and  unsteady  Theodorsen  function  representations.   The 
problem  is  non-dlmensionalized,  and  exact  solutions 
are  obtained,  thereby  eliminating  problems  of  modal 
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oooTSigence.    Effects  of  structural  damping  and  below- 
fluttar  response  are  also  examined.    It  is  shown  that 
below  certain  critical  values  of  mass  density  ratio  mv, 
flutter  does  not  occur.   Also,  at  the  lower  values  of 
mv.  increasing  the  sweepback  of  a  given  wing  lowers 
the  flutter  speed  significantly  until  a  crittetl  angle  Is 
reached  beyond  which  the  flutter  speed  rises  sharply 
to  infinity.   The  mode  shapes  at  flutter  chaage  from 
a  standing  wave  type  at  high  values  of  mv  to  a 
traveling  wave  type  at  low  mv.   Quasi-steady  theory 
is  generally  unconservatlve  in  flutter  speed  when 
compared  with  complete  unsteady  theory.    (Author) 
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t>e8criptor8:   (^Cavitation.  Damage),  (*H)ilrodynamics. 
Cavitation),  Damage  control.  Metallurgy,  Electrochem- 
istry, Scale,  Corrosion,  Materials,  Mechanical  properties. 
Protective  treatments.  Test  facilities,  Edonomics, 
Scientific  research. 

Conteots: 

The  hydrodynamics  of  cavitation 

Mechanisms  of  cavitation  damage 

Correlation  of  material  properties  and  suaoeptibllity 

to  cavitation  damage 
Methods  of  protection  against  cavitation  damage  nature 

and  types  of  protection 
Experimental  facilities  and  methods  in  cavitation  damage 

research 
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A  STUDY  OF  THE  IMPULSIVE  MOTION  OP  A  SEMI- 
mFINITE  FLAT  PLATE  USING  A  LINEAR  MODEL  OF 
THE  UNSTEADY  BOUNDARY  LAYER  EQUATIONS, 
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UnclBBSlfled  report 

Descriptors:  (*Flat  plate  models.  Motion),  ('Boundary 
layer.  Equations),  Boundary  value  proUeras,  Fluid 
mechanics.  Mathematical  models.  Partial  differential 
equations.  Integral  transforms.  Theorems. 

The  Impulsive  motion  of  a  seml-inflnlte  flat  plate  in  a 
fluid  initially  at  rest  is  studied  using  a  linear  model  of 
the  unsteady  boundary  layer  equations  (introduced  by 
Stewartson)  and  conventional  Fourier  and  Laplace 
transform  techniques.   By  Imposing  the  physical  condi- 
tion that  the  skin  friction  be  integrable  at  thQ  leading 
edge,  a  unique  solution  is  found  which  agrees  with 
that  obtained  by  Stewartson  using  a  different  method. 
All  transforms  are  inverted  in  a  formal  way  using  a 
theorem  on  Laplace  transforms  due  to  Van  der  Pol, 
and  the  non-unique  solutions  are  discussed.   (Author) 
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Descr^tors:  ('Turbulent  boundary  layer.  Shear 
stresses).  ('Shear  stresses.  Measurement).  Surfaces, 
Wind  tunnels.  Reynolds  number.  Drag,  Experimental 
data,  Misalig^mient,  Fluid  dynamic  properties. 
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An  experimental  Investigation  was  made  of  the  effect  of 
operating  a  floatlng-element-type  skin  friction  balance 
with  the  element  misaligned  in  the  test  surface.   The 
misalignment  consisted  of  mounting  the  element  parallel 
to  the  test  surface,  but  recessed  below  or  projecting 
above  the  surface.   A  drive  mechanism  was  constructed 
which  permitted  traversing  the  balance  and  its  element 
through  a  range  of  approximately  0.003-ln.  of  recess 
to  0.003-ln.  of  projection.   The  effect  of  misalignment 
on  balance  output  was  determined  in  a  continuous- 
flow  wind  tunnel  over  a  JUach  Number  range  of  1.73  to 
3.55.  at  several  Reynolds  Numbers.   The  results 
indicated  that  any  degree  of  misalignment  resulted  in 
a  change  of  balance  output.   This  error  In  output  was 
slightly  larger  for  the  case  of  a  projecting  element 
than  for  the  recessed-element  case.   No  consistent 
correlation  between  misalignment  error  and  either 
Mach  Number  or  Reynolds  Number  was  found. 
(Author) 
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Descriptors:  ('Programming  (Conq>uter8),  Hypersonic 
flow),  CConical  bodies,  Hypersonic  characteristics). 
Numerical  analysis,  Gas  flow.  Yaw.  Angle  of  attack. 
Specific  heat.  Shock  waves.  Fluid  mechanics. 

A  FORTRAN  program  was  written  to  calculate  the  flow 
field  about  a  yawed  right  circular  cone.   The  program 
ii^uts  are   angle  of  attack,  cone  half-angle,  free  stream 
Mach  number,  ratio  of  specific  heats,  the  number  of 
steps  to  be  taken  around  the  body,  and  the  number  of 
steps  to  be  taken  between  the  body  surface  and  the 
shock  wave.   The  three  velocity  components,  pressuz«, 
density,  and  non-dimensional  entropy  at  the  shock 
wave,  body  surface,  and  Intermediate  points  in  the 
flow  field  are  obtained  as  a  function  of  the  peripheral 
angle.   The  program  was  written  In  FORTRAN  IV  for 
the  IBM  7040  computer  and  may  be  obtained  from 
the  Brown  Engineering  Company. Scientific  Program- 
ming Section  as  Program  Number  SP  82.  (Author) 
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EVALUATION  OF  POROUS  MATERIALS  AS  MOLECULAR 
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Adsorption,  Pressure.  Vacuum.  Enviromnental  tests. 
Nitrogen.  Conductivity.  Molecular  properties.  Kinetic 
theory. 

From  the  experimental  results  obtained,  adsorption 
effectively  makes  Knudsen's  flow  theory  Inadeqpiate  for 
predicting  the  conductance  at  a  molecular  leak.   This 
necessitates  calibrating  the  molecular  leak  for  each  gas 
or  vapor  that  v  ui  be  used.   Of  the  four  types  of  leaks 
tested,  porour  glass  and  porous  stainless  steel  offer  the 
best  possibUltles  for  use  as  naolecular  leaks  at  relatively 
high  pressures  (100-760)  TORR).   A  leak  fabricated  from 
porous  glass  exhibits  molecular  flow  up  to  atmospheric 
pressure.   For  a  conductance  of  0.00001  liters/sec  for 
Na,  the  over-all  length  of  the  leak  is  approximately  8  In. 
with  an  OD  of  15/32  in.   The  leak  is  easily  contaminated  and 
has  a  great  affinity  for  water  vapor  and  other  vapors.   It 
Is  difficult  to  mount  and  easily  broken. 
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Descriptors:  (*Hellum  group  gaaes.  Gas  flow),  (*Qt» 
flow.  Dynamics),  (*Fluld  mechanics.  Statistical  func- 
tions), (*Orlflces,  Transport  properties).  Experimental 
data.  Argon,  Xenon,  Molecular  beams,  Aerodynamic 
characteristics. 

Distribution  functions  In  argon  and  xenon  beams  that 
were  fonned  by  effusion  through  a  plane  orifice  have 
J-  been  measured  over  a  range  of  source  density  levels 
corresponding  to  source  Knudsen  numbers  from  10  to 
0.1.   For  source  Knudsen  numbers  greater  than  about 
5,  It  was  not  possible  to  detect  directly  the  dependence 
of  the  differential  team  Intensity  on  source  Knudsen 
number;  I.e.,  departtires  from  the  Maxwell-Boltxmann 
distribution  function  corresponding  to  the  'c<^lslon- 
less  limit'  were  within  the  experimental  error.   As 
the  source  density  is  Increased,  the  most  probable 
beam  speed  is  observed  to  Increase  and  the  width  of 
the  distribution  is  observed  to  decrease.   These 
effects,  wliich  are  recognizable  as  the  beginning  of  a 
trend  away  from  free  molecular  flow  toward  continuum 
or  aerodynamic  flow  through  the  source  orifice,  are 
clearly  evident  even  when  the  so«u?ce  Knudsen  number 
is  as  large  as  3.   The  experimentally  measured  beam 
speed  distributions  are  compared  with  distributions 
calculated  by  solving  the  Boltzmann  equation  along 
the  beam  axis  in  an  approximate  manner  using  the 
BQK  relaxation  time  model  for  the  collision  term. 
The  approximate  theory  is  in  qualitative  agreement 
with  the  experimental  results  for  source  Knudser 
numbers  of  order  unity.  (Author) 
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lUncIasslftod  report 


Descriptors:  (*Flres,  Scientific  research),  (*Flre 
safety.  Scientific  research),  (* Abstracts,  Fires), 
PropeUants.  Fuels.  Directories,  Meteorology.  Fire 
•xtlngulshers.  Documentation,  Flammatail^ty,  Explosive 
materials.  Forest  fires.  Electrical  equipment,  Auto- 
ignltlon.  Combustion,  Control,  Petroleum,  Powders. 
Bibliographies,  Explosions,  Fluids,  Greases,  Atomizatlon. 


AD-602  481  Dlv.   10,  1.  12 

OTS  Prices:  HC  f  1.00/MF  $0.50 

Bureau  of  Mines,  Pittsburgh,  Pa. 

REVIEW  OF  FIRE  AND  EXPLOSION  HAZ^IlDS  OF 

FLIGHT  VEHICLE  COMBUSTIBLES. 

Annual  rept.  no.  4.  Apr  63-Mar  64, 

by  Henry  E.  Perlee,  Elton  L.  Utohfield  and  Michael  G. 

ZabetaUs.  Jun  64,  a4p 

Contract  AF33  616  60  8,  Pro].  6075,  Task  607504 

ASKD  TR61  278  S3 

Unclassified  report 


1 1  Unolasi 
),  intooket 


Desorlptors:  (* Aviation  fuels.  Hazards), 
propellants.  Hazards),  (*Rooket  oxidizer*.  Hazards) 
Combustion,  Detonations,  Inhibition,  Ignltlpn,  Detlagratian, 
Oxygen,  Hydrogen,  Aviation  fires,  Autolgnltlon,  Aircraft, 
Halogenated  hj^lrocarbons,  Flammablllty,  Guided  missiles. 
Methane,  Methyl  radicals.  Chlorides,  Liquified  gases. 
Solidified  gases.  Fuels.  { 

This  report  is  on  the  fire  and  explosion  hatsards  associated 
with  combustibles  and  other  gases  likely  tt  be  found  In 
aircraft  and  missile  systems.   It  presents  experimental 
results  pertinent  to  Inhibition  of  gaseous  dstonation. 
Ignition  of  solid  oxygen-liquid  hydrogen  mixtures,  atid 
flammaWlity  charaoterlstios  of  halogenated  fajrdrocarbons. 
The  halogenated  hydrocarbons  do  not  appear  to  be 
paitloularly  eCtective  inhibitors  of  gaseous  hydrogen- 
oxygen  detonation.  Combustibles  such  as  methane  and 
hydrogen  were  found  to  be  superior  to  the  halogenated 
hydrocarbons  on  a  weight  basis.  Cryogenic  mixtures  of 
solid  oxygen  and  liquid  hydrogen  can  be  Igstted  by  0.5-ounce 
projectllee  noovlng  at  speeds  as  low  as  1310  ft/sec  (400 
meters/sec).  Ignition  appears  to  occur  at  shock  strengths  of 
1.5  to  3.0  Ulobars.  Although  the  halogenated  hydrocarbons 
ooQSldered  here  do  not  appear  to  be  flammable  in  air  at 
atmospheric  pressure  and  ordinary  ten^Mraturee,  some  are 
flammable  In  oxygen  under  these  oondltlonB.    Flame  speeds 
and  maximum  explosion  pressures  associated  with  the 
flammahle  mixtures  were  found  to  be  considerably  lower 
than  those  of  the  corresponding  hydrocarbon  oxsrgen  mixtures. 
(Author) 
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Technical  progress  rept,  no.  2, 

by  Ted  Erlkson.    10  Mar  64,   24p  IITRI  C6024  8 

C:antract  AF04  611  9566 

AD  437  384 

Unclassified  rqx>rt 

Desorlptors:  (*Lii|uid  rodcet  propellants.  Detonations), 
(*Detonatlons,  Explosive  materials).  (*Sen8ltlvlty, 
Explosive  materials).  (*Bxp]osive  materials.  Detonations), 
Lead  compounds,  Axides,  Shock  tubes.  Shock  waves.  Low- 
temperature  research.  Nitrogen.  Air,  Light,  Temperature, 
Pressure.  Test  equipment 

Preliminary  sensitivity  tests  of  lead  azide  samples,  with 
Initial  temperatures  to  -170C,  have  been  performed  In  tbe 
new  cryogenic  IITRI  shock-tube  facUity.   Detonations  were 
generally  identified  within  200  microseconds  of  the  time 
that  Incident  Mach  2.6  nitrogen  shocks  were  reflected  from 
the  surface  of  the  sample.   Two  characteristic  Induction 
periods  were  noted.  The  first  period  can  be  considered 
typical.   The  second  period  exhibited  an  Increasing  light 
output  which  stabilizes.   Subsequent  Ught  output  junqw 
Instantaneously  and  work  output  follows  within  10  to  30  ' 
microseconds.   An  appreciable  sensitivity  Increase  was 
identified  with  traces  of  air  (oxygen)  in  the  driven  gas  and 
lowered  initial  azide  sample  temperatures  of  200C:  at 
otherwise  constant  conditions  time  delays  decreased  by 
factors  of  10  and  2,  respectively.   (Author) 


AD-602  531  Dlv.    10.  12 

OTS  Prices:  HC  $1.00 /MF  $0.50 

Stanford  Research  Inst.,  Menlo  Park.  Calif. 

SOLID  PROPELLANT  MECHANICAL  PROPERTIES 

INVESTIGATIONS. 

Quarterly  progress  rept.  no.  1  (Rept.  no.  3),  1  Oct  63-1  Jan  64. 

by  Norman  FUhman  and  James  A.  Rinde.   20  Jan  64, 

21p 

Contract  AF04  611  9559.  continuation  of  Contract 

AF04  611  8388,  Pro].  PRU4673 

Unclassified  report 

Descriptors:  (*Solid  rocket  propellants.  Mechanical 
properties).  Stresses.  Strain  (Mechanics).  Loading 
(Mechanics),  Equations  of  state,  Dilatometers,  Butadienes, 
Alumlimm,  Powder  metals. 

Progress  was  made  toward  the  development  of  a  method 
for  defining  the  path-independent  physical  state  of  a 
propellant  in  terms  of  stress -strain-time  history.   The 
applicability  of  an  'equation  of  state'  to  constant  strain  rate 
and  constant  load  test  results  is  demonstrated  by  comparison 
of  calculated  and  experimental  test  data  at  three  tempera- 
tures.  The  air  dilatometer  was  modified  to  extend  the 
range  of  loads  available  for  constant  load  testli^,  to 
provide  the  added  capability  for  recovery  at  zero  load,  and 
to  carry  out  constant  loading  rate  tests.   Two  model  systems 
for  future  stu^y  were  formulated;  both  were  based  on  the 
carboxy-termlnated  polybutadlene  binder  used  in  the 
propellants,  with  glass  beads  or  aluminum  powder  used  as 
filler.    Preliminary  tests  under  conditions  of  constant 
loading  rate,  constant  strain  rate  cycling,  and  constant 
load  recovery  were  undertaken  and  results  are  reported. 
(Author) 
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Foreign  Tech.  DIt.,  Air  Force  Systems  Conmuuid. 
Wright-Patterwm  A^B.  Ohio. 

CONCERNING  THE  METHODOLOGY  OF  EXPERI- 
MENTAL INVESTIGATION  OF  THE  TOTAL 
KINETICS  OF  COMBUSTION  OF  GASES, 
fay  Z.  S.  Leont'eva.   30  Mar  64.  12p 
FTD  MT63  238,  TT  64  11963  lAwlassifiad  report 
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Edited  machine  trans,  of  Inzhenemo-Fizicheskil 
Zburnal  (USSR)  1960,  v.  3,  no.  2.  p.  12-16. 

Descriptors:  (*Combustlon,  Gases),  (•Carbon  com- 
pounds. Monoxides),  (*Combu8tlon  products.  Reaction 
kinetics).  Experimental  data.  Temperature,  Mixtures, 
Transformations,  USSR. 

The  suggested  methodology  is  based  on  the  rapid  mixing 
of  a  gas  mixture  with  the  products  of  combustion  during 
the  creation  of  a  sufficiently  uniform  field  of  temperatures 
and  concentrations  and  almost  isothermal  conditions  of 
transformation.   An  experimental  check  on  a  sample  of 
carbon  monoxide  in  the  temiierature  interval  1000-1250C 
showed  conformity  with  reliatde  literary  data.    (Author) 


the  same  height  and  structure  but  with  different  areas, 
or  horizontal  cross-sections,  were  burned  in  still  air  to 
determine  the  effect  of  size  of  burning  area  on  the  rata 
of  burning  per  unit  area.    A  second  group  of  tests  in 
still  air  concerns  the  effect  of  stick  size  and  spacing 
OD  rate  of  fire  spread.   A  tlilrd  series  of  tests  was 
made  with  fires  in  the  wind  tunnel  to  determine  the 
effect  of  wind  speed  on  rate  of  spread,  rate  of  heat 
output,  flame  length,  and  angle  of  flame  tilt.    Althou^ 
a  quantitative  model  of  fire  propagation  is  not  pro- 
posed, the  second  part  of  the  report  deals  with 
mechanisms  of  fire  spread.   An  experiment  with  a 
series  of  pool  fires  in  a  wind  stream  is  described 
which  Illustrates  an  important  ignition  process  in- 
volved in  the  spread  of  wind-driven  fires. 


AD-602  609  Div.    10,  25 

OTS  Prices:  HC  $6.00/MF  $1.50 

Linde  Div.,  Union  Carbide  Corp.,  Tonawanda,  N.  Y. 

THEORETICAL,  EXPERIMENTAL,  AND  ANALYTICAL 

EXAMINATION  OF  SUBCOOLED  AND  SOLID  HYDROGEN. 

Final  rept.  for  15  Nov  62-15  Dec  63, 

by  R.  R.  Carney,  R.  F.  Dwyer,  H.  M.  Long,  and  L.  R. 

Nlendorf.    May  64.  272p 

Contract  AF33  657  10248,  Pro].  8169,  Task  816901 

APL  TDR64  22 

Unclassified  report 

Descriptors:  (*Slurry  fuels.  Hydrogen),  (*Hydrogen, 
Cryogenics),  Solidified  gases,  Liquefied  gases.  Mixtures, 
Production,  Feasibility  studies.  Costs,  Co«jlLag,  Vacuum 
pumps,  Heliiun,  Injection,  Propellant  tanks,  Storage,  V^nr 
pressure.  Solubility,  Diffusion,  Fluid  flow. 

Methods  were  investigated,  boOi  tiieoretically  and  experi- 
mentally, for  production  of  liquid-solid  mixtures  of  hydrogen 
('hydrogen  slush').   Small  scale  experimrats  were  con- 
ducted to  determine  the  feasibility  of  a  ntmiber  of  techniques: 
the  practicability  and  cosCs  for  Liese  methods  were  determined 
theoretically,    llie  theoretical  analyses  showed  that  techniques 
for  producing  hydrogen  slush  by  vacuum  pumping  appeared 
most  practical  in  view  of  capital  Investment  and  operating 
costs.   Injection  of  cold  helium  gas  was  determined  to  be  the 
most  promising  method  for  upgrading  the  solid  content  of 
slush  mixtures  after  transfer  to  flight  vehicle  tankage.    The 
theoretical  analyses  were  verified  within  expectable  error  by 
large  scale  experiments  in  a  low  heat  leak  apparatus  that 
permitted  visual  ot>8ervation  of  experiments  ttiroug^  a 
periscopic  device.    Liquid-solid  hydrogen  mixtures  were 
produced  having  solid  contents  ranging  from  20  percent  to 
55  percent.    A  number  of  characteristics  were  noted  which 
varied  with  the  production  techniques  used  and  with  attempts 
to  upgrade  the  quality  of  the  slush  produced.   Some  mixtures 
were  flowable,  and  others  were  not.    (Autlmr) 
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OTS  Prices:  HC  $2.00/MF  $0.50 

t 
Southern  Forest  Fire  Lab.,  Macoo,  Ga. 
AN  EXPERIMENTAL  STUDY  OF  MODEL  FIRES. 
Technical  rept.  no.  3. 

t>y  G.  M.  Byram,  H.  B.  Clements,  E.  R.  Elliott,  and 
P.  M.  George.    29  Jun  64,  50p 
Contract  DCM  SR59  10 

Unclassified  report 

Descriptors:    (*Fires,  Flame  propagation).  Models 
(SimulatiODS),  Forest  fires.  Meteorological  param- 
eters. Wind,  Wind  tunnels.  Tests,  Test  methods.  Fuels, 
Burning  rate.  Convection.  Gas  flow.  Ignition,  Wood. 
Temperature. 

Tbe  first  part  of  the  report  presents  the  results  of  tests 
d  fixes  in  wood  crlbe.   fin  <ne  series  of  tests  cribs  of 


AD-602  753  Div.    10,  14.  27 

OTS  Prices:  HC  $1.00/MF  $0.50 

Keck  (W.  M.)  Lab.  of  Engineering  Materials,  CaUf. 

Inst,  of  Tech.,  Pasadena. 

A  RESEARCH  PROGRAM  ON  SOLID  PROPELLANT 

PHYSICAL  BEHAVIOR. 

Quarterly  rept.  no.  3,  1  Feb-30  Apr  64. 

by  M.  L.  Williams.    May  64,    8p    MATSCIT-PS64  2 

Contract  AF04  611  9572 

Unclassified  report 

Descriptors:  (*SoUd  rocket  propellants.  Phsrsical 
properties).  Scientific  research.  Research  program 
administration.  Rubber,  Vulcanlzates,  Mechanical 
properties.  Electrical  properties.  Free  radicals. 
Polymerization,  Reaction  kinetics.  Materials,  Standards. 
Experimental  data.  Documentation  Rocket  motors  (Solid 
propellant),  Propellants. 

Contents: 

Mechanical  Behavior  of  Gum  Rubber  Vucanizates 

Electrical  Behavior  of  Gum  Rubber  Vulcanlzates 

Kinetics  of  Free  Radical  Polymerization 

Standardized  Material  Characterization 

Data  Information  facility. 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Keck  (W.  M.)  Lab.  of  Engineering  Materials,  Calif. 

Inst,  of  Tech.,  Pasadena. 

A  RESEARCH  PROGRAM  ON  SOLID  PROPELLANT 

PHYSICAL  BEHAVIOR. 

Quarterly  rept.  no.  1,  1  Nov  63-31  Jan  64, 

by  M.  L.  Williams.    Feb  64,  9p   MATSCIT-PS64  1 

Contract  AF04  611  9572 

Unclassified  report 

Descriptors:    (*Solid  rodoet  propellants,  Fbysical 
properties),  Research  program  administration, 
Scientific  research,  Propellants,  Polymers,  Composite 
materials.  Materials,  Standards,  Experimental  data. 
Documentation,  Rocket  motors  (Solid  propellant). 

Tbe  purpose  of  this  research  Is  to  initiate  and  maintain 
an  Integrated  program  directed  toward  providing  in- 
creased understanding  of  solid  propellant  physical  be- 
havior, and  application  of  this  understanding  to  analysis 
of  solid  rocket  motors.    The  major  emphasis  therefore 
will  be  to  supplement  existing  knowledge  In  the  areas 
of  material  behavior  of  polymeric  and  composite  sys- 
tems ,  and  the  refinement  of  solid  rocket  structural 
analysis  procedures.    There  are  also  two  related 
subsidiary  objectives.    First,  It  Is  believed  desirable 
to  investigate  the  feasibility  of  generating  basic 
physical  and  mechanical  property  data  for  one  or 
more  'standard'  cross -linked  materials.  Second,  it 
Is  the  intent  to  establish  and  maintain  a  library 
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facility  for  the  consolidation  of  technical  information 
relating  to  mechanical  Iwhavior  and  structural 
Integrity  analysis. 


AI>-e02  776  Div.    10,  4.  12 

OTS  Prices:  HC  $2.00/lilF  $0.50 

Malker  Labs.  Inc.,  High  Bridge,  N.  J. 
KINETIC  STUDY  OF  ROCKET  EXHAUST  disES. 
Progress  rept.  no.  9  for  period  ending  16  ,  ^1  64. 
16  Jul  64,  3;^    Malaker  103  9  ' 

Contract  DA30  0690RD2916,  ProJ.  1A22901A211 

Unclaasified  report 

A  portion  of  this  document  is  nooreproduciUe. 

Descriptors:    (•Exhaust  gases.  Reaction  kinetics), 
(•Rocket  propellants.  Combustion),  ("Exhaust  flames. 
Images),  Heat  of  reaction.  Temperature.  (Catalysts, 
Spectroscopy.  Photographic  analysis,  Phofographic 
techniques. 


A  study  was  made  of  spectrally  resolved  flame  Images. 
Flame  temperatures  were  determined  using  the  mono- 
chromatic photography  technique.   Both  studies  in- 
volved two  propellant  formulatloos  designatad  1^ 
Ptcatinny  Arsenal. 


AD-602  888  Div.   10.  9,  25.  2.' 

OTS  Prices:  HC  $5.00/liF  $1.00 

Pennsylvania  SUte  Univ.,  University  Park. 
SPONTANEOUS  KJNITION  DURING  CHARGING 
PROCESSES  IN  PNEUMATIC  AND  HYDRAUUC  SYSTEMS, 
by  G.  M.  Faeth  and  W.  E.  Meyer.   Oct  63,    192p 
Contract  NObs78674 

Unclassified  report 

Desc rotors:  (*Autoi^tlon.  Hydraulic  fluids). 
Ignition.  Fluids,  Hydraulic  systems.  Pneumatic  systems. 
Compressed  air.  Pressure,  Temperature,  Gases, 
Thermodynamics,  Fluid  mechanics.  Tests,  E;q)erlmental 
data,  Graphics. 

This  report  deals  with  the  ignition  of  hydraulic  fluids  by 
means  of  compression  processes  caused  by  rapid  pres- 
surlzatlon  of  air  filled  portions  of  hydraulic  and  pneumatic 
systems.    A  theoretical  analysis  of  the  gas  temperatures 
attained  during  the  compression  process  is  presented. 
Employing  this  analysis  a  reasonable  correlation  was 
obtained  between  the  experimental  conditfons  under  which 
ignition  would  occur  during  a  compressfon  process  and  the 
spontaneous  ignition  temperatures  of  the  hydraulic  fluid. 
Furtter  analytical  studies  were  made  of  the  parameters 
iirtilch  affect  the  rate  of  compression  during  rt^id  venting 
of  bij^  pressure  air  or  liquid  into  a  pipe  containing  air  at 
low  pressure.   The  predicted  pressure  rise  rates  and  max- 
imum pressures  were  found  to  be  in  fair  agreement  with 
ttie  ejqierlmental  results.   (Author) 
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12.  Guided  Missiles 


AD-602  340  Dlv.    12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  DiT.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB.  Ohio. 

ROCKETS  JS  ORBIT, 

by  B.  Trofimoy.   27  May  64,  lOp 

FTD  TT64  536,  TT  64  11866 

Unclasalfled  report 

Unedited  rough  draft  trans,  from  Krasnaya  Zvezda  (USSR) 
1964,  15  Apr.  p.  1. 

Descriptors:  (*Bocket8,  Military  satellites).  ("Bombardment 
satellites.  ReTlews),  Rocket  trajectories,  Orbital  trajector- 
ies. Guided  missiles  (Air  to  surface).  Velocity,  USSR. 

Rockets  in  orbit:   Soviet  views  on  U.  S.  progress  in  the 
field  of  orbital  rocket  weapoos. 
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OTS  Prices:  HC  $4.00/MF  $0.75 

Ammunition  Engineering  Directorate,  Picatinby  Arsenal, 

Dover,  N.  J. 

XM15  RELIABILITY  TEST  EQUIPMENT  PROGRAM 

CONNECTOR  SWITCH  TEST  CONSOLE, 

by  Frank  G.  Maggio  and  William  N.  Hall.   Jun  64,  116p 

PA  TM1438 

Unclassified  report 

Descriptors:  (*Gulded  missile  components.  Checkout 
equipment),  (*Electric  switches.  Test  sets).  (*Test  seta. 
Design).  Electric  connectors.  Reliability,  Test  equipment 
(Electronics).  Electric  insulation,  Resistance  (Electrical), 
Ohmmeters.  Time  Interval  counters.  Control  panels. 
Calibration.  Checkout  procedures. 

A  connector  switch  test  console  was  designed  to  provide 
qualification  testing  of  ttte  safing  and  arming,  and  power 
disconnect  switches  in  the  PersUng  missile  system  for  the 
ReUabiUty  Test  Program.    (Author) 


chemical  or  nuclear  propulsion  is  oGosidered,  pure  atmoB- 
plierlc  braldng  is  always  the  best  solution,  but  wlien  elao- 
trlcal  propulsion  can  be  used,  an  optimum  compromise 
between  partial  rocket  and  atmospheric  braldng  may  exist, 
dflfModing  upon  the  respective  qualities  of  the  propulsion 
system  and  ablating  material.    (Autbor) 
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Training  Center  for  Experimental  Aerodynamics,' 

Rbode-Salnt-Geneae  (Belgium). 

A  POSSIBLE  COMPROMISE  BETWEEN  ROCKET  AND 

ATMOSPHERIC  BRAKING. 

Scientiflc  rept.  no.  3. 

by  L.  Moulin.   Jun  64.  4^  VKI  TN17 

Grant  AF  EOAR63  39 

Unclassified  report 

Descriptors:  ("Spacecraft,  Recovery),  ("Space  propulsion. 
Mathematical  analysis).  Optimization,  Ablation,  Heat 
shields.  Aerodynamic  heating.  Fuel  consimiptlon. 
Atmosphere.  Reentry  vehicles.  Space  flight.  Electric 
propulsion.  Nuclear  propulsion.  Rocket  propulsion. 
Rockets.  Belgium. 

An  attempt  was  made  to  optimize  the  proldem  of  recover- 
ing an  Inieiplanetary  vehicle  tlirou^  the  earth's  atmos- 
phere.  Optlmimi  conditions  are  defined  as  the  ones  which 
would  mlnlmUe  the  dead  weight,  wliich  includes  the  fuel 
required  for  eventual  rocket  braking  outside  the  atmosphere, 
and  the  mass  which  Is  ablated  for  beat  protection  during 
the  flight  into  tlie  atmosphere.  It  is  shown  that  when 
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RAND  Corp.,  Santa  Monica,  Calif. 

THE  APPLICATION  OF  DYNAMIC  PROGRAMMING  TO  A 

UNEAR  TIME-VARYING  SYSTEM, 

by  F.  T.  Smith.    JUl  64.  4^   RM-4099-PR 

Contrnct  AF49  638  700 

Unclassified  report 

Descriptors:  ("Dynamic  programs.  Linear  systems), 
Dlflerentlal  equations.  Matrix  algebra.  Vector  analjrsls. 
Satellites  (Artificial).  Rendezvous  trajectories.  Intercept 
trajectories.  Mathematical  prediction. 

Tills  Memorandum  discusses  the  application  of  dynamic 
programming  to  dynamical  system*  that  can  be  described 
by  linear  time-varying  differential  equations.   Two  different 
matliematical  formulations  of  ttie  protdem  are  disctissed. 
One  method  is  based  on  defining  a  relative  system  state 
vector  and  tlie  other  on  defining  a  combined  system  state 
vector.   It  is  shown  how  ttie  two  expressions  obtained  for  tlia 
optimal  control  vector  are  equivalent.   The  two  approaches 
are  discussed  in  terms  of  a  satellite  rendezvous  problem,  and 
some  computational  formulas  are  derived  for  computing  an 
approximate  solution.    (Autbor) 


AD-60a  441  Dlv.    12.  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Upper  Air  Research  Lab.  Univ.  of  Utah,  Salt  Lake  City. 
TEST  OF  TELESCOPING  ANTENNAS  FOR  HIGH  SPIN- 
RATE  ROCKETS. 
Scientific  rept.  no.  2. 
by  Ralph  Haycock.   6  Apr  64,   19p 
Contract  AF19  628  447,  Pro].  8653,  Task  865302 
AFCRL  64  430 

Unclassified  report 

Descriptors:  ("Rocket  antennas.  Tests),  Aluminum, 
Antennas,  Rockets,  Spin,  Velocity,  Centrifugal  fields. 
Structural  properties.  Tlteory.  Numerical  analysis. 

This  report  presents  the  theoretical  calculations  and  the 
results  of  a  series  of  tests  on  10  foot  aluminum  telescoping 
antennas  to  determine  tlieir  suitability  for  use  on  high  spin 
rockets.   In  particular,  tests  and  calculations  were  made  for  ■ 
rocket  the  size  of  a  Javelin  with  a  spin  rate  of  10  ips.   Tests 
were  also  made  to  determine  the  lowest  spin  rate  mifficlent  to 
extend  the  antenna  by  centrifugal  force.   The  calculations  and 
tests  indicated  that  10  foot  centrifugal  erecting  antennas  were 
suitable  for  use  on  a  Javelin  type  rocket  having  a  spin  rate 
between  2  and  10  rps.   (Autlior) 


AD-602  486  Dlv.    12.  1.  9 

OTS  Prices:  HC  $2.00/MF  $0.50 

Glannlnl  Controls  Corp..  Malvern.  Pa. 

THE  EFFECT  OF  ELASTICITY  ON  THE  STABILITY  OP 

MANNED  ROTATING  SPACE  STATIONS, 

by  Frank  J.  Frueh  and  Jacob  M.  Miller.  May  64,  28p 

ARDTR02  004 

Contract  AF49  638  1015 

AFOSR  64  0991 

Unolasslfled  rsfioit 


GlilbEfi  MISSILES  •  Division  12 


Descriptor*:  (*a|pae«  ststlOBs.  Stability),  (i^bnictures. 
Aeroelaatlotty).  Rotation.  Aero<tynamle  ooMguratlaiu. 
DuDping,  Jeta.  Oaolllatkm.  Alrqieed,  Fll^kt  paths.  Torque. 
Couplings.  Foroe  (Meohanlea).  Design.  BJuttoos.  Mathe- 
matical aaaljrsia.  Performance  (Bi^lDeerlQg).  Manned. 

A  basic  inveatlgatloo  of  the  effects  of  stniotaral  flexi- 
bility of  the  rotating  space  statloo  eoiwept  m  tenns  of  syistem 
staUllty  la  preaented.  The  resulta  of  the  atalysea  were 
formed  Into  general  stability  ortterla  ualng  the  fiindamental 
oharacterlatfoa  of  the  q>aoe  aUtloa  system.  The  criteria  show 
the  relationship  between  applied  forces,  cooflguratlon  flexibility 
and  cooflguratlon  damping  and  are  preseotefl  in  a  manner  suit- 
able for  preliminary  ana^ils  of  future  desigyi  ooooepta.   For 
dealgn  vahies  of  current  space  station  conctpts  using  q>in-up 
Jeta  sad  wobble  rate  damper  ayatema  and  fqr  the  aaaumptlona 
used  In.the  analyaea.  the  atablllty  criteria  iulicate  that  no  In- 
atabillty  of  the  flexible  modea  should  be  eooduntered.  (Authoi) 


AD-eOa  555  Dlv.    12 

OTS  Prloes:  HC  $2.00/MF  $0.50 


Foreign  T*^  Dlv.,  Air  Foroe  Sjratema  Co*imaad,  Wrlgfat- 

PatteraoD  AFB,  Ohto. 

A  METHOD  OF  APPROXIMATION  FOR  CAijCULATDiG 

THE  ORBITS  OF  SPACE  ROCKETS, 

by  L  Almar,  B.  Balazh,  and  K.  Tot.  SO  Dea  $3,  3]j> 

FTD  MT63  198;  TT  64  11923 

Uaclawslfled  report 

Edited  madrine  trana.  of  fAkademlya  Nauk  SSSR\. 
Inatltut  TeoreticheskDl  AstronomU.  ByuUataa*.  1962, 
V.  8,  no.  6|9S9  p.  40fr-420. 


Byulletao'. 


Desortptora:  ("Orbital  trajeotorlea.  Numerical  analyala), 
Nomop^yiha.  Partial  dlffereotlal  equatlona.  Satellltea 
(Artmdal).  USSR. 


AI>-«02  559  Dlv.    U 

OTS  Prioea:  HC  $4.00/MF  $1.00 

Foreign  Tecdi.  Dlv.,  Air  Force  Systema  Coi^and, 

Wrlght-Patteraon  AFB,  Ohio. 

ROCKETS  AND  INTERPLANETARY  FUQItTS, 

bjr  B.  V.  LyaponoT.   Jun  63.   143p 

FTD  TT63  210;  TT  64  U9a7 

Unclaaalfled  report 


Unedl^  rough  draft  trana.  of  mono, 
Mezhplanetle  Polety.  Moacow.  1962 


».  Rakettr.l 

.  122P.]| 


Deacrlptors:  ("Rocketa.  Space  flight).  ("Manned  space- 
craft. Interplanetary  trajectories),  Moon,  Venus, 
Satellltea  (Artificial),  Solar  ayatems.  Astronautics, 
Orbital  trajector^as,  ^aoe  oommimlcatinp  systema, 
Space  navigation,  USSR. 

bi  hla  book  'Rocketa  and  Interplanetary  Fllglita', 
engineer  B.  V.  Lyapunov  expounda  in  easily  acceaalble 
terma  the  acfaievwmenta  of  modem  acienoe  and  technology 
la  the  conquest  of  apace,  and  examinee  the  outlook  on 
fMure  qMoe  fUghta.  The  book  glvea  a  detailed  aoooont  of 
Soviet  artlflolal  earth  aatelUtea,  space  rocketa  and  apaoe 
aiiipa,  on  the  fUghta  to  the  moon  and  the  Vonua.   A  aeparate 
oiuvter  la  devoted  to  the  unparallelled  fUgftta,  first  in  the 
world,  tqr  Soviet  aatrooauta  Major  Yu.  A.  Qagarln  and 
Major  O.  S.  Titov.  GoaslderaUe  apaoe  la  Alao  derotsd  to 
flie  woxfca  of  Soviet  aoieotlsta,  and  to  the  wbik  of  the  founder 
of  astrooautlos,  K.  B.  Tatolkcrvskly.  The  btxA  la  compiled 
from  matorlala  pobliahed  Ls  the  tktm<j  <<*  >  «>k1  foreign 
press.  (Publisher's  note) 


(Mil  ISVWO 


aa.>i'a%d  tx*^ 


AD-602  571  Dlv.    12  ,, 

OTS  Prices:  HC  $1.00/MF  $0.«) 

Foreign  Tech.  Dlv.,  Air  Force  Sysieriii  Cothmah^; 

Wright- Patterson  AFB.  Ohio. 

PECULIARITIES  OF  DYNAMIC  WElQHTtE3SNESS; 

by  V.  Selyakov.    15  Jun  63,   Up 

FTD  MT63  19;  TT  64  11939 

Unclaaalfled  repSrt 

MacUns  trana.  of  Avlatalya  1  Kosmonavtlka  (USSR)  1963 
g.  4V  no.  1.  p.  16-19. 

Descriptors:   (*Space  environmental  conditions.  Weight- 
lessness), ("Wei^^lessness ,  Space  environmental  condi- 
tiooB),  Gravity,  Velocity.  Acceleration,  Rotation.  Hi|^ 
altitude.  Motion.  Earth,  Moon.  Sun,  Rockets.  Satellites 
(Artificial).  USSR. 

The  welglitlessness  phenomenon  is  discussed  In  terms  of 
the  rectilinear  movement  of  hlgb-altltude  rockets  and  the 
circular  movenoent  of  oriented  satellites. 


AO-602  593  Dlv.   U.  9 

OTS  Prloes:  HC  $2.00/MF  $0.50 

Foreign  Teoh.  Dlv.,  Air  Force  Systems  Command, 
Wrlght-Patteraon  AFB,  Ohio. 

THE  TRANSmON  OF  A  SPACE  VEHICLE,  BRAKED  IN 
THE  ATMOSPHERE  OF  A  PLANET,  INTO  THE  ORBIT  OF 
AN  ARTIFICLVL  SATELLITE  LAND   AXIALLY  SYM- 
METRIC OSCILLATIONS  OF  CYUNDRICAL  SHELLS  IN 
SUPERSCWIC  FLOW  OF  GAS, 
by  V.  A.  n'ln  and  K.  K.  Uvanov.    13  Fdt>  64.  26p 
FTD  MT63  220;  TT  64  11964 

Unclaaalfled  report 

Edited  machine  trana.  cf  Inzhenemyl  Zhumal  (USSR) 
1963,  V.  3,  no.  2,  p.  203-206.  322-330. 

Deacrlptora:  ("Spacecraft,  Atmosphere  entry),  ("Cylin- 
drical bodies.  Oscillation),  Satellites  (Artificial), 
Circular  orbit  trajectories.  Velocity.  Integrals. 
Deceleration,  Diflerential  equations.  Functions, 
Precriency.  Fluid  dynamic  prcpertiee,  Streaaea.  Siqwr- 
aonlo  flow.  Boundary  value  problema,  Axlally  symmetrle 
flow.  USSR. 

The  transition  of  a  cosmic  vehicle  entering  the  atmos- 
phere with  a  speed  greater  than  the  escape  velocity  from 
braking  ellipses  into  the  circular  orbit  of  an  artificial 
sstellite  of  the  planet.  R  is  shown  that  the  mini  mum 
throat,  necessary  for  the  transition  is  achieved  when  it  la 
Imparted  at  the  moment  of  contact  to  the  braUi^  ellipae 
of  a  given  oiroular  orUt  in  the  apoaster.   A  sinqtle 
formula  la  obtained  for  determination  cf  tl>e  optimum 
inoreaae  of  apeed  during  tranaltion  aa  a  function  of  the 
helgfat  of  the  oiroular  orbit.  (D'in).  A  method  la  given  of 
inveatlgatlng  axlally  symmstrlo  oseiHatlona  of  cj^iadrieal 
ahell,  maklj^i  it  posalbte  to  obtain  an  accurate  aolution  cf 
problem  with  a  oonslderatloa  of  forces  of  inertia  cf  all 
dlq>lacemeote.  The  method  is  diacussed  in  reference  to 
general  e<piations  of  theory  of  shells  which  does  not  con- 
sider Inertia  of  dispUoement.  (Llvaaov) 


AD-602  608  Dlv.    12.  30 

OTS  Prices:  HC  $7.00/MF  $1.50 

RCA  Defense  Electronic  Producte.  Burlington.  Mass. 
\DAPTION  FOR  SPACE  VEHICLES  THROUGH 
ON-BOARD  DIGITAL  COMPUTER  CONTROL. 
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Division  12  •  GUIDED  (MISSILES 


Final  rept.  for  Mar  63-Mar  64, 

bgr  A.  S.  Buchman,  IC.  J.  Klarraan  and  C.  F.  Matthews. 
Apr  64.  309p  CRS88  130 

Contract  AF04  695  279.  Prol.  3176.  Task  317601 
AL  TDR64  63 

Unclassified  report 

Descriptors:  (* Adaptive  control  systems,  Spacecraft, 
(♦Digital  computers.  Adaptive  control  systems).  Flight 
control  systems,  Computers,  Data  transmission  systems. 
Feedback,  Rendezvous  spacecraft.  Manned  spacecraft. 
Space  probes.  Simulation,  Feasibility  studies. 

Space  mission  effectiveness  can  be  increased  by  providing 
vehicles  with  the  ability  to  adapt  to  equipment  failures  and 
to  unexpected  events.    The  characteristic  of  adaptiveness 
can  be  Incorporated  into  a  vehicle  throu^  proper  organisa- 
tion of  data/command  flow  combined  with  preplanning  of 
responses  to  abnormal  situations.   The  study  has  verified 
that  these  functions  can  be  implemented  in  an  on-board 
digital  computer-controller.    Concepts  and  terminology, 
system  organization,  methodology  and  measures  of 
effectiveness  were  developed  and  emptied  to  two  model 
missions.   Evaluation  of  a  well  defined  rendezvous  space- 
craft clearly  indicates  that  substantial  Increases  in 
mission  success  may  be  obtained  through  computer 
controlled  adaptation.   A  second  analysis  applies  Vtie  same 
system  organization  to  a  complex  manned  v^cle  of  the 
1970*8  in  order  to  define  a  useful  upper  limit  to  control 
computer  requirements.   The  major  conclusion  of  the 
study  Is  that  the  implementation  of  adaptation  is  feasible, 
effective  and  practical.   (Author) 


AD-602  619 
OTS  Prices: 


Dlv.   U 
HC  $1.00/MF  $0.50 


OrtkuDce  Aerophysics  Lab.,  General  Dynamics,  ■> 

Dslngerfleld,  Tex. 

DYNAMIC  ROLL  AND  MOTOR  SEPARATION  TEST  OF 

AN  XADR-9A  MODEL.  IN  THE  BLOWDOWN  FACILITY, 

FOR  TRACOR,  INC., 

by  W.  S.  Talk.    8  Jul  64.   3p  OAL  698 

Contract  NOw63  0405c 

Unclasslfled  report 

Descriptors:   (* Abstracts,  Guided  missile  models), 
(*Gulded  missiles.  Abstracts),  Tests.  Booster  rockets. 
Supersonic  flight.  Angle  of  attack,  AirfoUs,  Guided 
missile  components.  Test  facilities. 

The  TRACOR  XADR-9A  missile  was  set  up  in  cell  6  and 
testing  began  on  26  May  1964.   During  ttie  test  period,  ten 
(10)  configurations  were  tested  at  Mach  numbers  of  .8,  .9, 
1.0.  and  1.1.   The  determination  of  the  model  roll  rate  was 
the  primary  objective  of  the  test,  at  each  Mach  number  and 
at  0.  5.  and  10  degrees  angle  of  attack.   Two  booster  rocket 
separation  tests  were  covered  by  Fastax  noovles  to  deter- 
mine any  in-flight  effects  of  booster  rocket  separation.   Two 
radial  fin  failures  encountered  during  the  test  were  caused 
by  weak  sliver  solder  Joints.   Testing  was  completed  28  May 
1964  and  model  was  removed  and  returned  to  the  test 
spooaor.   (Report  quoted  In  its  entiret]^ 


AD-603  628  Dlr.    12,  19 

OTS  Prices:  HC  f2.00/MF  $0.50 

^rstems  Engineering  Group.  Research  and  Technology 

DiT.,  Wrlgfat-Patterson  AFB,  Ohio. 

X-20A  GUIDANCE  PHILOSOPHY  AND  MECHANIZATION. 

Rept.  for  Nov  60-Dec  63. 

Ma]r64,4Sp 

SBGTDR64  5 

Ub 


Descriptors:   (* Manned  spacecraft.  Guidance),  (*Qul4l- 
ance.  Manned  spacecraft).  (*Boost-gllde  vehicles. 
Guidance),  Inertlal  guidance.  Control  systems.  Remote 
control  systems.  Recovery.  Tests.  Computers, 
Navigation,  Energy,  Performance  (Engineering).  Design, 
Analysis. 

The  report  presents  the  total  X-20A  guidance  philosophy 
and  methods  of  mechanization.   The  general  X-20A  guid- 
ance requirements,  the  philosophy  of  operation  in  the  pri- 
mary and  secondary  modes,  and  a  general  description  of  Uie 
physical  hardware  which  meets  the  established  navigation 
and  guidance  requirements  are  presented.   Status  of  the 
various  guidance  elements  and  some  unique  integration 
problems  and  solutions  are  also  discussed.   It  is  shown 
that  the  requirements  for  the  once-around  X-20A  mission 
can  be  met  with  mature  state-of-the-art  sensors,  techniques, 
and  hardware  elements.   The  qualification  al  the  guidance 
subsystems  to  meet  the  X-20A  mission  and  emergency 
requirements  of  a  manned  spacecraft  was  being  assured  by 
a  conq>rehensive  analytical  simulation  and  test  program. 
(Author) 


AD-602  633 
OTS  Prices; 


Dlv.    12,  22.  30 
HC  $4.00/MF  $0.75 


Iowa  State  Univ..  Iowa  City. 

LAUNCHERS,  PHASE  V,  PART  H,  RESPONSE  OF  A 

LAUNCHER  UNDERSTRUCTURE  DURING  A  SIMULATED 

ROCKET  LOADING. 

Rept.  no.  10, 

by  G.  V.  R.  Reddy.    May  64.  103p 

Contract  DAll  070  S08ORD1232,  ProJ.  517  01  002 

Unclassified  report 

Descriptors:  (*Rocket  latmchers.  Structural  properties). 
Launching,  Flexible  structures.  BAodels  (Simulations). 
Loading  (Mechanics),  Vibration,  Frequency.  Deformation. 
Equations.  Ballistics,  Numerical  analysis. 

This  report  treats  the  dynamic  response  of  a  small 
tactical  rocket  laimcber  understructure  during  a  simulated 
launch.   The  imderstructure  Is  regarded  as  a  flexible 
triangular  friune  which  pivots  about  a  fixed  point  at  the 
rear  and  Is  supported  by  springs  which  simulate  the  ground 
support  at  the  front.    Results  of  the  study  Indicate  the 
understructure  may  play  an  Important  role  In  the  suspected 
balloting  of  a  rocket  on  the  launcher  rail.    (Author) 


AD-602  644 
OTS  Prices: 


Dlv.    1  ,  30 
HC  $3.00/MF  10.75 


Electronic  Ssytems  Dlv.,  Air  Force  Systems  Command. 

Bedford.  Mass. 

COMPUTER  CONFIGURATION  ANALYSIS  OF  THE  AIR 

FORCE  WESTERN  TEST  RANGE.  VANDENBERO  AIR 

FORCE  BASE,  CALIFORNIA. 

Jun  64.  60p 

ESDTDR64  400 

Unclassified  repozt 

Descriptors:   (*Gulded  missile  ranges.  Data  processing 
systems),  (*Data  processing  systems.  Guided  missile 
ranges).  Air  force  equipment.  Computers.  Test  facilities. 
Systems  engineering.  Gyrations  analysis.  Costs. 

The  report  is  an  CTaluatlon  of  the  present  computer  config- 
uration that  processes  the  pre-fU^,  real-time  and  post- 
flight  data  of  the  Pacific  Missile  Range.   The  evaluation 
assesses  the  present  capability  as  to  its  adequacy  at  the 
time  the  Air  Force  assumes  full  responsifaility  for  the  West- 
em  Test  Range.  It  is  determined  that  the  present  system  is 
not  sufficient  to  handle  the  needs  of  the  range  for  ths  ttme 
period  1966-1969.  The  proposed  sjrstem  will  cover  tiw 
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workload  imposed  by  validated  requirements  for  the  time 
period.   The  proposed  system  will  not  be  sufficient  to  handle 
the  workload  If  proposed  additional  requirements  are  vali- 
dated during  the  time  period.   The  recommended  actions  are: 
to  discontinue  the  Installation  of  the  Navy  contracted  AN/USQ- 
20B  computer  systems;  to  up-grade  the  present  IBM  7090 
installation  to  an  IBM  7094  plus  four  data  channels  and  appro- 
priate peripheral  equipment;  to  reanalyze  the  AFWTR  com- 
puter niseds  In  late  FY-65  or  eaily  FY-66  to  determine  if 
any  new  requirements  are  imposed.  (Authdt) 


AD-602  646  Dlv.    12.  1 

OTS  Prices:  HC  fl.OO/MF  $0.50 

RAND  Corp..  SanU  Monica.  Calif. 

IMPACT  OF  EQUIPMENT  UFE  CHARACTERISTICS 

ON  MISSILE  TEST  PLANNING.  ] 

by  L.  T.  Mast.    May  64.   24p   RM-4102PR 

Contract  AF49  638  700 

Dteli  isifled  report 

Descrtptors:    (*Electronlc  equipment,  Reltabllity 
(Electronics)),  (*Gulded  missiles,  Test  mathods), 
(•Spacecraft.  Electronic  equipment).  Probability, 
Costs.  Life  expectancy.  Failure  (Mechanics),  Aircraft 
equipment.  Helicopters,  Performance  (Engineering). 
Ground  support  equipment.  Wear  reslstanoe.  Hydraulic 
systems.  Pneumatic  systems.  Quality  cooltrol. 

This  memorandum  examines  the  Impact  of  pre  launch   - 
operations  on  the  probability  of  successful  R  and  D 
missile  or  space  system  launch  and  mission  completion. 
To  do  this,  the  nature  of  equipment  life  characteristics 
is  examined  and  data  presented;  secondly,  methods 
aimed  toward  finding  the  amount  ol  ground  operation 
that  minimizes  the  effect  of  life  variations  are  dis- 
cussed; from  this  follow  the  teat  plannli^  atxl  cost 
implications.    Finally,  conclusions  are  drai/ki  and  a 
tost  program  proposed.    (Author) 


AO-602  651  Dlv.    12.  U< 

OTS  Prices:  HC  $2.00/MF  $0.50 

Asroq>ace  Corp.,  Los  Angeles.  Calif. 

OPTIMUM  GUIDED  ASCENT. 

by  Prank  M.  Perkins.   25  Jun  64.   33p 

TDR-269  4540  70  4 

Contract  AF04  69S  269 

S8D  TDR64  120 

UoolaUitfted  report 

Descriptors:  (* Ascent  trajectories,  Optimltation), 
Spacecraft,  Guided  missiles.  Trajectories,  Guidance, 
Equations.  Thrust.  Pitch  (Motion),  Booster  rockets. 
Fuel  oonsumptkm.  Ballistics,  Vacuum,  Numerical 
analysis. 


Presented  in  this  piq>er  are  simple  approxlAiato  closed- 
form  equations  for  the  thrust  attitude  pitch  program  to 
minimize  propellant  consumption  for  any  spacecraft  or 
missile  ascending  in  a  vacuum.    A  small  amount  of  aero- 
(l^jnamic  force,  such  as  frequently  occurs  in  the  early  part 
of  guided  flight,  should  not  invalidate  these  equations. 
Also  presented  are  explicit  guidance  equations  for  the 
optimum  pitch  program,  which  were  developed  specifically 
for  the  case  of  constant  thrust  and  propellaitt  flow  rate. 
Since  the  form  of  the  optimum  pitch  angle-versus-time 
e<riatlon  is  independent  of  the  variation  of  thrust  acceler- 
ation with  time,  continuous  appUcatlon  of  this  program  is 
permitted  through  more  than  one  propulsloni  stage  to 
achieve  maximum  performance.   (Author) 
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AD-602  669  Dlv.    12,  9 

OTS  Prices:  HC  $3.00/MF  $0.50 

Aerospace  Corp..  Los  Angeles,  Calif. 

THE  COMBINED  AERODYNAMIC-PROPULSIVE 

ORBITAL  PLANE-CHANGE  MANEUVER, 

by  R.  W.  Bruce.    10  Jun  64,   56p   TDR269  4550  10  9 

Contract  AF04  695  269 

SSD  TDR64  98 

Unclassified  r^>ort 

Descriptors:   (^Maneuvering  satellites.  Orbital 
trajectories).  (•Orbital  trajectories.  Transfer 
trajectories).  Space  propulsion.  Aerodynamic  charac- 
teristics. Descent  trajectories.  Satellites  (Artificial). 
Atmosphere  entry. 

Due  to  the  relative  e]q>ense  of  the  orbital  plane-change 
maneuver  when  it  is  accomplished  by  means  of  Impulsive 
thrust,  other  techniques  have  been  sought  that  would  be 
noore  economical  from  the  standpoint  of  required  char- 
acteristic velocity.   Two  techniques  that  make  use  of 
combined  aerodynamic  and  propulsive  forces  have  been 
proposed  by  London  and  Nyland.   These  are  reviewed, 
and  their  limitations,  which  are  due  In  part  to  certain 
simplifying  assumptions  made  In  their  analyses,  are 
presented.    This  Investigation  demonstrates  that  both 
analyses,  while  valuable  because  they  are  presented  in 
closed  form,  are  limited  to  plane  changes  below  30  to 
40  degrees.    It  is  also  shown  that  the  combined  maneu- 
ver is  superior  to  the  Impulsive-thrust  plane  change  for 
vehicles  with  lift-to-drag  ratios  greater  than  1.5  and 
that  the  velocity  savings  that  result  as  a  consequence  of 
using  such  maneuvers  are  on  the  order  of  4000  to 
5000  ft/sec,  at  most.   As  a  result,  it  is  concluded  that, 
tor  certain  situations,  the  combined  aerodynamic- 
propulsive  maneuver  appears  to  be  an  attractive  and 
available  means  for  reducing  the  characteristic 
velocity  requirement  of  the  orbital  plane  chance. 
(Autiwr) 


AD-602  694  Dlv.    12.  2 

OTS  Prices:  HC  $1.00/MF  $0.50 

Ballistic  Research  Labs.,  Aberdeen  Proving  Ground,  Md. 

AN  IMPROVED  THEORY  OF  MOTION  OF  AN 

ARTIFICIAL  SATELLITE. 

by  Boris  Garfinkel.    Feb  64,  25p 

ProJ.  1M010501A003 

BRLia42 

Unclassified  npoH 

This  work  was  performed  under  a  National  Academy 

of  Sciences  Senior  Post-Doctoral  Research  Associatesh^). 

Descriptors:   (•SateUltes  (Artificial),  Orbital  trajector- 
ies), (*Orl)ltal  trajectories.  Numerical  analysis). 
Celestial  mechanics.  Potential  theory.  Perturbation 
theory.  Equations.  Motion. 


AD-602  698  Dlv.    12,  27 

OTS  Prices:  HC  $1.00/MF  $0.50 

Aero^Moe  Coip..  Los  Angeles.  Calif. 
APPUCATION  OF  NEAR  OPTIB4UM  GUIDANCE  EQUA- 
TIONS OVER  TWO  BOOSTER  PROPULSION  STAGES  OF 
ANY  SPACE  BOOSTER,  «"   o  v^* 

by  F.  M.  Perkins.    15  Jul  64,    13p   TOR-269  4540  70  3 
Contract  AF04  695  269 

Unclassified  report 
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Descriptors:   (^Guidance,  Ecpiations),  (* Ascent 
trajectories,  Optimixatlon),  (•Booster  motors.  Thrust), 
Second-stage  motors,  StagUig.  Guided  missile  trajectories, 
Plteh  (Motion),  Command  guidance,  ^ace  propulsion. 
Fuel  consumpUon.  Ballistics,  Vacuum,  Propellant  bum-out. 

The  purpose  of  this  document  is  to  present  additional 
equations  that  are  necessary  to  simplify  the  ^>plication  of 
the  single  pitoh  program  across  two  tlirust  stages.   These 
guidance  equations  could  then  be  mechanized  for  explicit 
guidance  during  the  guidance  phase  of  the  first  stage  and, 
in  addition,  for  the  entire  second  stage;  or,  alternatively, 
they  could  be  used  on  a  general-purpose  con^niter  before 
flight  to  determine  the  nominal  optimum  pitoh-time  equation 
that  could  then  be  flown  open- loop  up  to  the  initiation  of  the 
final  proptilsive  stage — which  would  then  be  flown  closed- 
kx^,  using  the  explicit  solution  obtained  in  AO-602  651. 
(Author) 

AD-602  766  Dlv.    12 

OTS  Prices:  HC  $3.00/MF  $0.50 

Inter-Range  Instrumentation  Group.  White  Sands 

Missile  Range,  N.  Mex. 

METHODS  FOR  ESTIMATING  ACCURACY  OF 

POSITION,  VELOCITY.  AND  ACCELERATION  DATA, 

Jun  64,    55p 

IRIG  103  64 

Unclassified  report 

Descript(Jrs:    (•Guided  missile  rai^s.  Instrumentation), 
Guided  missiles.  Guidance,  Tracking,  Position  finding. 
Velocity,  Acceleration,  Errors,  Statistical  analysis. 

Contents :   methods  used  to  estimate  random  errors 
(least  squares  point  estimates,  multi-instrument 
estimates,  the  variate  difference  method,  the  least 
square  curve  fitting  method);  methods  used  to  evaluate 
systematic  errors  (analytical  investigation  of  possible 
error  sources,  comparison  of  observations  from 
different  systems,  analysis  of  measuring  residuals 
from  over  determined  least  squares  solutions,  analysis 
of  residuals  from  a  best  estimate  of  trajectory);  veloc- 
ity and  acceleration  determination;  theory  of  error 
propagation  (propagation  of  errors  into  position, 
error  propagation  in  the  same  coordinate  system, 
effecte  of  smoothing  on  data,  inertial  guidance  data). 


AD-602  783  Div.    12,  15,  30 

OTS  Prices:  HC  $8.85/MF  $2.50 

Space  Technology  Labs.,  Inc.,  Redondo  Beach,  Calif. 

ESPOD  MATHEMATICAL  AND  SUBROUTINE 

DESCRIPTION. 

24  Jun  64,  585p,  STL  8497  6O65RU0OO 

Contract  AF19  628  594,  ProJ.  ES3  496L3627 

ESD  TDR64  395 

Unclassified  report 

Descriptors:  (•Orbital  trajectories.  Programming 
(Computers)),  (*Programming  (Computers),  Orbital 
trajectories),  Handboolcs,  Compilers,  Mathematical 
programming.  Least  square  method,  S-matrix, 
Numerical  analysis.  Corrections,  Gravity,  Dri^, 
Moment  of  inertia. 


The  piimary  Auction  of  this  report  is  to  provide  the 
specialist  in  the  field  an  in-depth  treatment  of  the 
mathematical  and  related  computer  processes  used  to 
develop  the  ESPOD  program.   Secondarily,  it  is  ar- 
ranged to  include  the  fundamental  organization  of  the 
program,  the  background  and  general  information  rela- 
tive to  ite  options  and  the  computer  subroutines  and 
coordinate  systems.   For  an  abridged  technical  dis- 
cussion of  ESPOD  it  is  recommended  that  ESD-TdR- 
64-393  (AD-602  108),  ESPOD  FuncUonal  Description, 
be  consulted.   The  analyst-operator  requiring 
operational  Information  should  consult  ESD-TDR-64- 
394  (AD-602  064),  ESPOD  Operating  InstructionB  and 
Card  Formate.    (Author) 


AI>-602  832  Div.    12,  15,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Weapons  Lab.,  Dahlgren,  Va. 

A  COMPUTER  PROGRAM  TO  COMPUTE  ORBIT AL 

ELEMENTS  FROM  POSITION  AND  VELOCITY  OR 

POSITION  AND  VELOCITY  FROM  ORBITAL  ELEBIENTS. 

Technical  memo. 

by  Mary  B.  Palen.   May  64,  ITp 

NWL  K-37  64 

Unclassified  report 

Descriptors:  (*Programmlng  (Computers),  Orbital 
trajectories),  (•Orbital  trajectories.  Programming 
(Computers)),  Satellites  (Artificial),  Trajectories, 
Tracking,  Position  finding.  Velocity,  Vector  analysis. 
Compilers,  Input-output  devices. 

A  detailed  description,  including  flow  charts  and 
FORTRAN  rv  listings,  is  given  for  a  program  which  uses 
position  and  velocity  to  compute  orbital  elemente  or  which 
uses  orbital  elemente  to  compute  posltloo  and  velocity. 
(Author) 


AD-602  834  Div.    12,  22,  31 

OTS  Prices:  HC  $2.00/MF  $0.50 

Naval  Weapons  Lab.,  Dahlgren,  Va. 

MISSILE  LAUNCHING  ZONE  FOR  THE  USS  JOHN 

KING  (DDG-3), 

by  T.  A.  Trant  and  J.  L.  Lindsey.   6  Jul  64,   42p 

NWL  1928,  NAVWEPS  8340 

Unclassified  report 

Descriptors:   (•Guided  missiles.  Launching  sites), 
(•Launching  sites.  Destroyers),  Launchers,  Naval  vessels 
(Combatant),  Structural  parte.  Fire  control  systems. 
Numerical  analysis.  Mechanical  drawings.  Weapon 
systems. 

This  report  presente  the  factors  considered  in  the  com- 
putation and  analysis  required  in  the  determination  of  the 
guided  missile  launching  zone  for  the  USS  JOHN  KING 
(DDG-3).   The  missile  laiinnhing  zone  is  defined  and  a 
structural  grid  chart  is  given.   The  DDG-3  is  a  guided 
missile  destroyer  which  employs  a  MARK  8  MOD  O  iMuicber 
in  a  MARK  11  MOD  O  launcher  system.   (Author) 
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AD-602  416  Div.   13 

OTS  Prices:  HC  $4.00/MF  $1.00 


Bactger  (W.  L.)  Associates,  Inc.,  Ann  Arbot,  Mich. 
STUDY  OF  PROCESSES  FOR  THE  PRODUCTION  OF 
POTABLE  WATER  FROM  AQUEOUS  WASHES  DEVELOPED 
IN  A  SHELTER.  IT 

Oct  62,    132p  I 

Contract  OCD  OS6a  IW,  ProJ.  1413 

Un^^sified  report 

Descriptors:  (•Shelters,  Water  supplies),  f^Water 
supplies.  Purification),  (•Wastes  (Sanitary  engineering). 
Purification),  Distillation,  Ion  exchange.  Adsorption, 
Electrodlalysis,  Osmosis,  Evaporation,  Air  conditioning 
equipment.  Confined  envlronmento. 


The  study  evaluated  many  known  means  of  converting 
aqueous  shelter  wastes  into  potable  water.   A  comparison 
of  various  processes  led  to  the  selection  of  the  three  most 
feasible  systems  with  a  system  of  pre-  and  post-treatment 
and  testing  common  to  aU.   The  processes  selected  as  most 
likely  to  produce  acceptable  potable  water  are:  vapor 
compression  distillation;  ion  exchange  and  i^arcoal  adeoip- 
tion;  and  Electrodlalysis.    Preliminary  specifications  of 
equipment,  utilities  consumed  and  estimated  costs  are 
given  for  each  process.    Water  from  the  air,  extracted  by 
an  air  conditioning  system,  is  discussed  and  reconmienda- 
tlons  made.    Recovery  systems  are  contrasted  to  the  normal 
means  of  water  supply  and  it  is  recommended  that  the 
conventional  means  of  supply  should  ordtnasUy  used. 
Recommendations  are  made  for  future  research  and  de- 
velopment work.   A  bibliography  covering  the  literature 
studied,  charts  and  process  flow  diagrams  are  included. 
(AntlMi) 


AD-602  456  Dlv.    13,  2 

OTS  Prices:  HC  $3.00/MF  $0.75 


RAND  Corp.,  Sante  Mooica.  Calif. 

DYNAMIC  RESPONSE  OF  LINBD  AND  UNLIKBD 

UNDERGROUND  OPENINGS, 

by  C.  C.  Mow.   Mar  64,  86p  RM-39«a-PR 

Contract  AF49  638  700 

Uw^lasslfled  report 

Descriptors:   (•Underground  structures,  reasibllity 
studies),  (•Dynamics,  Loading  (Mechanics)),  Stresses, 
Mechanical  waves.  Geology,  Shock  (Mechanics), 
Vulnerability,  Structures,  Mechanical  pro^rties. 
Rock  (Geology),  Numerical  analysis,  HamMolc  analysis. 

This  memorandum  presente  a  brief  review  of  the  recent 
development  of  stress-wave-cavity  interaction  problems 
pertinent  to  the  design  of  underground  openings  for  pro- 
tective construction.   There  exists  a  considerable  amount 
of  recent  literature  on  the  dynamic  responses  of  cavities 
subjected  to  stress-wave  loadings  that  can  be  applied  to  the 
problem  of  undei^round  openings.   This  memorandum,  in  a 
systematic  manner,  outlines  and  derives  each  approach  and 
gives  the  various  assumptions  in  the  analyses.    Dynamic- 
stress  concentration  factors  for  lined  and  unUned  cylin- 
drical cavities  subjected  to  plane-compresaional  and 
shear  waves  of  step  type  and  harmonically  time-varying 
waves  are  derived,  and  numerical  resulte  are  g^ven  in  a 
parametric  form  for  design  purposes.   Comparisons  be- 
tween the  static  case  and  the  dynamic  case  are  also 
given.   The  resulte  in  this  memorandum  indicate  that 
under  the  assimiptfons  of  earth  media  being  elastic, 
hcmogeoeous,  and  iaotropic,  Uie  dynamic-stress  con- 
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centratlon  factors  for  all  oyllndrloal-cavlty  cases, 
whether  elastic  ally  lined  or  unllned,  are  all  alxMit  10  to 
20  per  cent  higher  than  those  for  their  corresponding 
static  cases. 


AD-602  738  Dlv.    13,  2,  30 

OTS  Prices:  HC  $6.00/MF  $1.50 

Illinois  Univ.,  Urbana. 

A  STUDY  OF  THE  BEHAVIOR  OF  A  CLAY  UNDER 
RAPID  AND  DYNAMIC  LOADING  IN  THE  ONE-DIMEN- 
SIONAL AND  TRIAXIAL  TESTS. 
Final  rept. 

by  H.  Kane,  M.  T.  Davlsson,  R.  E.  Oleson  and 
G.  K.  Sinnamon.  Jun  64,  29^ 
Contract  AF29  601  5535,  ProJ.  1080,  Task  108003 
RTD  TDR63  3116 

Unclassified  report 

Descriptors:  (•Clay,  Compressive  properties),  (•Soil 
mechanics.  Clay),  Soils,  IXinamics,  Loading 
(Mechanics),  Stresses,  Strain  (Mechanics),  Creep, 
Failure  (Mechanics),  Test  methods.  Test  equipment. 
Engineering  geology.  Underground  structures. 
Vulnerability,  Nuclear  explosions. 

The  behavior  of  soil  under  dynamic  loading  is  an 
important  factor  in  the  soil -structure  interaction  prob- 
lem.  To  study  this  behavior,  a  series  of  dynamic, 
high-pressure  triaxial  and  one-dimensional  compres- 
ston  teste  has  tjeen  conducted.    Special  testing  devices 
developed  for  this  research  are  described.   In  the 
cme-dlmensfonal  teste,  the  peak  pressures  ranged 
from  620  psi  to  11,300  psi  with  rise  times  to'  the  peak 
pressure  of  1.9  milliseconds  to  1,625  miUisecoDds. 
bi  the  triaxial  teste,  cell  pressure  from  100  psi  to 
1,010  psi  were  used  with  times-to-failure  varying 
from  3  milliseconds  to  100  seconds.   In  addition, 
partial  loading  triaxial  teste  were  run  in  which  the 
applied  axial  stress  was  20  percent  to  60  percent  of 
the  failure  stress.   The  soil  used  was  a  compacted 
silty  clay  of  low  plasticity.   The  test  resulte  are 
presented  and  the  influence  of  rate  of  loading  and 
pressure  level  on  con4>re8slve  strength,  ratio  of 
lateral  to  axial  pressures,  stress-strain  relations, 
residual  strains,  and  creep  under  constant  load  are 
evaluated.  (Authoi) 


AD-602  764  Dlv.    13 

OTS  Prices:  HC  $7.00/MF  $1,75 

Parsons  (Ralph  M.)  Co.,  Los  Angeles,  Calif. 

A  STUDY  OF  THE  FEASIBILITY  OF  SHOCK  ISOLATING 

VERY  LARGE  MANNED  UNDERGROUND  STRUCTURES, 

ligr  H.  R.  SaffeU,  J.  G.  Ved,  and  L.  S.  Thomas. 

Jun  64,   377p 

Contract  AF29  601  6053,  ProJ.'  8811 

WLTDR64  53 

Unclassified  r^mrt 

Descriptors:   (•Underground  structures.  Manned), 
(•Vibration  isolators.  Feasibility  studies).  Explosion 
effecte.  Nuclear  explosions.  Blast,  Shock  (Mechanics), 
Oscillation,  Motion,  Damping,  Shelters,  Concrete, 
Survival  kite,  Communlcatfon  equJ^ment,  Tanks 
(Containers),  Fluids,  Storage,  Mathematical  analysis. 

The  feasibility  of  sbock-isolating  very  large  manned 
underground  structures  from  the  intense  ground  tnoticms 
generated  by  a  nuclear  blast  was  investigated.   The 
structure  under  consideration  housed  personnel  living 
quarters,  and  communications  and  survival  equipment, 
including  large  liquid-filled  tanks,  and  was  suspended 
within  a  concrete-lined  undergnxmd  cavity.  Various 
suspension  configurations,  isolators,  and  damplaf 
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dSTlces  were  Investigated  and  their  performance 
characteristics  compared  with  the  specific  require- 
ments of  this  faculty.   It  is  concluded  that  an  inclined, 
elastic,  p6ndular  suspension  system  incorporating 
fluid-filled  Isolators  and  force-limited  dampers 
provides  satisfactory  control  over  the  body  motions 
without  exceeding  acceptable  accelerations.   Con- 
ventional cage  structure  and  liquid  storage  techniques 
are  found  to  be  acceptable  if  careful  attention  is 
given  to  their  design.    (Author) 

AD-602  802  '  Dlv.   13.  26 

OTS  Prices:  HC  $4.00/MF  $1.00 

Battelle  Memorial  Inst..  Columbus,  Ohio. 
DEVELOPMENT  OF  BASIS  FOR  ALLOCATING 
MAINTENANCE  RESOURCES. 
Researtsh  rept.  for  20  Jan-15  Jul  64. 
Jul  64.  140p 
Contract  NBy32257 

Unclassified  report 

Descriptors:  (*Management  engineering.  Naval  shore 
establishments)  (*NaTal  shore  establishments.  Personnel), 
(•Maintenance,  Naval  shore  establishments),  Manpower 
studies,  Economics,  Inventory,  Time  studies.  Job  analysis. 
Costs,  Equations,  Statistical  analysis.  Mathematical 
models,  Correlation  techniques.  Personnel  management. 

This  study  was  mndertaken  to  develop  new  and  reliable 
methods  for  annual  public  works  resource  allocations  to 
U.S.  Naval  shore  activities  for  maintenance  of  Class  II 
Real  Property  facilities.   Existing  data  from  134  activities 
located  in  the  eastern  United  States  were  selected  for 
analysis.    Economic,  geographic,  climatic,  organizational, 
and  operational  factors  and  measar'^me-its  were  considered 
and  evaluations  made  to  estimate  their  Influence  on 
maintenance  fund  and  maiq>ower  requirements.   Regression 
equations,  based  on  data  from  a  selected  number  of 
building  types  and  the  134  activities,  are  given  for  estima- 
ting requirements.    Applications  of  the  equations, for  sample 
estimates  are  encouraging,  but  results  Indicate  need  for 
ftirttier  refinement  and  extension  of  the  ai.ilysls.    Recom- 
mendations are  made  for  temporary  use  of  pertinent 
equations  with  judicious  consideration  of  their  Inherent 
limitations.    As  such,  these  methods  should  be  useful  as  a 
management  tool  for  resource  allocations  at  field  engineer- 
ing offices  and  for  planning  at  tbe  Bureau  of  Yards  and 
Docks.  (Author) 


AD-602  803  Dlv.    13.  26 

OTS  Prices:  HC  $3.00/MF  $0.75 

Battelle  Memorial  Inst..  Columbus,  Ohio. 

DEVELOPMENT  OF  BASIS  FOR  ALLOCATING 

MAINTENANCE  RESOURCES  (PUBLIC  WORKS 

PERSONNEL). 

Research  rept.  for  20  Jan-15  Jul  64. 

All  64,   61p 


Contract  NBy3226T  Unclassified  report 

Descriptors:  ('Personnel  management.  Naval  shore 
establishment).  (*Naval  shore  establishments.  Person- 
nel), (^Maintenance,  Naval  shore  establishments), 
Management  engineering.  Manpower  studies.  Time 
studies.  Economics,  Job  analysis.  Specifications, 
Equations,  Statistical  analysis.  Housing,  Civilian 
personnel.  Military  personnel.  Replacement  theory.- 

A  study  was  undertaken  to  develop  new  and  reliable 
methods  for  allocating  personnel  resources  annually  to 
U.  S.  Naval  shore  activities  for  malntenance'of  Class  II 
Real  Property.   Under  existing  budgetary  procedures, 
projections  of  resource  requirements  are  mandatory  ia 
terms  of  both  dollars  and  personnel  by  body  or  man- 
year  counts.   Results  of  5  analyses  are  presented,  and 
methods  for  possible  use  in  allocation  of  public  works 
personnel  are  proposed  for  future  refinement  and  test. 


AD-602  943  Dlv.   13,  2 

OTS  Prices:  HC  $3.00/MF  $0.75 

Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Galif. 

EARTHQUAKE  DAMAGE  TO  ANCHORAGE  AREA 

UTIUTIES,  MARCH.  1964. 

Technical  note, 

by  J.  M.  Stephenson.  26  Jun  64,    66p 

Projs.  Y  F00<)  08  02  112,  DASA13  018 

NCEL  N607 

Unclassified  report 

A  portion  of  this  documeot  Is  illegible  or  non-reproduc- 
ible. 

Descriptors:  ('Earthquakes,  Alaska),  ('Alaska,  Earth- 
quakes), Shock  waves.  Disasters.  Damage,  Power 
supplies.  Water  supplies.  Communication  equipment. 
Buildings,  Photographs,  Engineering  geology.  Civil 
engineering. 

The  report  describes  the  nature  of  damage  suffered  by 
utilities  such  as  power,  gas  and  water  and,  where  possible, 
reviews  the  sequence  of  events  which  led  to  their  recovery 
on  a  temporary  basis.   The  damage  suffered  by  the  utilities 
Is  related  to  the  type  of  shock  waves  travelling  through  the 
soil  and  the  nature  of  the  soil  Itself.   Much  of  the  soil 
under  Anchorage  is  Bootlegger  Cove  clay  and  silt  which 
has  very  poor  shear  strength,  aad  the  Intense  shock  of  this 
quake  was  sufficient  in  some  areas  to  cause  large  land- 
slides.  Utilities  In  such  areas  were  almost  completely 
destroyed.    Where  the  soil  held  firm  the  rolling  motion 
mentioned  previously  did  not  have  serious  effects  on 
mechanical  equipment  at  or  near  ttie  surface  of  the  earth, 
however  tall  structures  swayed  considerably  in  all  direc- 
tions resulting  in  serious  damage  to  fans,  motors  and 
piping  in  the  upper  floors  of  some  buildings.    A  comparison 
between  earthquakes  and  atomic  bombs  with  respect  to 
energy  released  is  treated  .briefly  in  the  Appendix. 
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14.  Materials  (NonMetjallic) 


AO-602  302  Dlv.    14.  32 

OTS  Prices:  HC  $2.00/MF  $0.50 

Forest  Products  Lab.,  Madison  Wis. 

LIST  OF  PUBUCATIONS  ON  THE  CHEMISTtLV  OF  WOOD. 

May  64.  3^ 


1 1  wlasslfled  report 


Reprint  ot  FPL  rept.  no.  238. 


Descriptors:   ('Wood,  Bibliographies),  CBlbUographles, 
Wood),  Wood  pulp,  Llgnin,  Charcoal,  Paper.  Plastics, 
Laminates,  Chemical  analysis.  Chromatographic  analysis. 
Biochemistry,  Physical  properties,  CeUulose,  Patents, 
Mlcrostructure,  Surface  properties.  Spectroscopy. 
Carbohydrates. 


The  bibliography  lists  247  publications  that  give  general 
information  and  results  of  research  by  the  U.  S.  Forest  Ser- 
vice on  the  analysis,  chemical  and  physical  properties,  and 
oooversion  processes  of  wood  and  wood  prodoets.  (Author) 


AD-602  303  Dlv.    U 

OTS  Prices:  HC  $6.00/MF  $1.25 


Forest  Products  Lab.,  Madison,  Wis. 

CHANGES  IN  MILL  RUN  HARDWOOD  SAWLOG  LUMBER 

GRADE  YIELDS  WHEN  VENEER  LOGS  ARE  tHTHDRAWN. 

Research  note, 

by  Richard  O.  Woodfln.  Jr.   May  64,  2S6p 

FPL  13 


1 1  Klasslfied  report 


Descriptors:  ('Wood,  Industrial  productton),  Plywood. 
Quality  control.  Trees,  Surface  properties,  Standards, 
Commerce,  Costs,  Tables,  Data. 

This  research  paper  shows  hoW  the  volume  and  value  at 
lumber  grade  yields,  from  mill-run  hardwood  logs  of  a 
given  species,  diameter,  and  sawlog  grade,  vary  with  the 
withdrawal  of  veneer  quality  logs.   The  tabulated  data  is 
given  as  a  guide  to  sawmill  owners  in  deciding  whether  or 
not  to  sell  veneer  logs  and  whether  such  sale  would  result 
In  a  less  salable  mix  of  lumber  grade.  (Autboc  i 


AD-602  304  DiV.    14 

OTS  Prices:  HC  $2.00/MF  $0.50 


Forest  Products  Lab..  Madison,  Wis. 

PERFORMANCE  OF  NAIL-GLUED  JOINTS  Off  PLYWOOD 

TO  SOLID  WOOD. 

Research  note. 

by  D.  V.  Doyle.  Jun  64.  40p 

FPL  042 

trkelasslfied  report 

Descriptors:  ('Joints.  Plywood),  Wood.  Shear  stresses. 
Strength,  Atmosphere,  Humidity,  Degradatios,  Fastenings, 
Adhesives.  Moisture.  Storage. 

Results  at  experimental  research  to  study  th#  effect  of 
exposure  at  different  atmospheric  oonditionsxiD  the  shear 
strength  at  three-member  Joints  of  5/8-lnoh  Douglas-fir 
plywood  nail-glued  to  2  by  6  Douglas-fir  are  given.   The 
factors  investigated  Included  Joints  assembled  at  the  same 
and  at  different  moisture  contents.  Joints  with  the  face  grain 
at  the  plywood  oriented  at  OF,  30F.  45F,  and  90F  with  the  grain 
of  the  solid  wood  and  exposure  of  the  Joints  to  indoor 
storage,  outdoor  storage,  and  cycling  between  controlled 
atmoapheres  of  relatively  high  and  low  relative  humidity. 
tAirtbor) 


MATERIALS  (NONMETAUIC)  -  Division  14 


AD-602  305  Dlv.    14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Forest  Products  Lab.,  Madison,  Wis. 
NAILING  DENSE  HARDWOODS. 
Research  note, 
Jun  64,  14p 
FPL  037 

Unclasstfied  report 

This  is  a  reprint  of  Technical  note  no.  247,  under  the  same 
title,  which  was  reissued  Oct.  61.    The  original  note  was 
written  in  Apr  41. 

Descriptors:  CWood,  Joining),  (*Fastenlngs,  Wood), 
Hardness,  Fracture  (Mechanics).  Physical  properties. 
Construction,  Density,  Beeswax. 

The  hardness  and  nailing  characteristics  of  several  species 
of  hardwoods  are  discussed,  and  the  problem  of  nailing  dense 
hardwoods  is  considered. 


AD-602  306  Dlv.   14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Forest  Products  Lab.,  Madison,  Wis. 

LIMITED  EVALUATION  OF  PHYSICAL  AND  MECHANICAL 

PROPERTIES  OF  NEPAL  ALDER  GROWN  IN  HA  WAD. 

Research  note. 

by  C.  C.  Gerhards.   May  64.  16p 

FPL  036 

Unclassified  report 

Descriptors:  CWood,  Physical  properties).  Trees,  Hawaii. 
Strength,  Elasticity,  Hardness,  Mechanical  properties, 
Fiu-niture,  Data,  Tables. 

Nepal  alder  (Alnus  nepalensis)  grown  In  Hawaii  was  evaluated 
for  shrinkage,  strength  in  bending,  and  hardness.   It  is 
compared  to  the  same  species  grown  in  India  and  to  such 
Mainland  species  as  aspen,  ponderosa  pine,  and  red  alder. 
(Author) 


AD-602  307 
OTS  Prices: 


Dlv.    14,  32 
HC  $1.00/MF  $0.50 


Forest  Producte  Lab.,  Madison,  Wis. 

STRENGTH  AND  RELATED  PROPERTIES  OF  WHITE  FIR, 

fay  C.  C.  Gerhards.   J\m  64,   16p 

FPL  14 

Unclassified  report 

Descriptors:  <*Wood,  Physical  properties).  Trees, 
Strength,  Growth,  Mechanical  properties,  Elasticity. 
Hardness,  Tou^mess,  Shear  stresses,  Compressive 
properties.  Data,  Tables.  California,  Oregon. 

A  reevaluatlon  of  the  strength  properties  of  white  fir  re- 
vealed slight  Increases  In  species  stiffness  for  green  and 
air  dry  wood  and  notable  Increases  In  shear  strength  of  air 
dry  wood.    (Author) 


AD-602  334  Dlv.    14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 
Wri^-Patterson  AFB.  Ohio. 

ANALYSIS  OF  CREEP  IN  ORTHOTROPIC  FIBERGLASS, 
by  M.  A.  Koltunov  and  V.  N.  Bezukhov.  18  Jun  64,  14p 
FTD  TT64  372;  TT  64  11860 

Unclassified  report 

Unedited  rou^  draft  trans,  of  Moscow  U.  Vestnik. 
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Division  14  •  MATERIALS  (NON-METALLIC) 


Seriya  1:  Matematika,  Mekhanlka  (USSR)  1963  Jv.  1^  no.  6. 
p.  64-70. 

Descriptors:  (•Creep.  Glass  textiles),  (*Glas8  textiles. 
Creep),  Deformation,  Relaxation  time.  USSR,  Polyester 
plastics. 

Results  are  presented  for  the  investigation  of  creep  in 
flberglass  comprised  of  polyester  polymer  PN-1  and  glass 
cloth  with  serge  interweave  T-1.  (Author) 


AO-602  351  Dlv.    14.  32 

OTS  Prices:  HC  $2.00/MF  $0.50 

Forest  Products  Lab.,  Madison,  Wis. 

LIST  OF  PUBUCATIONS  ON  STRUCTURAL  SANDWICH, 

PLASTIC  LAMINATES,  AND  WOOD-BASE  COMPONENTS. 

May  64,  40p  ,       .*.   ^  _* 

Unclassified  report 

Previously  Issued  as  FPL  rept.  no.  RPI-4. 

Descriptors:  (♦Wood,  Bibliographies),  (♦BibUographles, 
Wood),  (*Sandwlch  construction.  Bibliographies), 
(♦Laminated  plastics.  Bibliographies),  Plywood,  Joints, 
Fastenings.  Laminates,  Plastics,  Wood  pu^p.  Paper, 
Lignln,  Adhesives,  Shear  stresses.  Physical  properties. 
Discoloration,  Forestry. 

The  bibliography  lists  261  publications  on  structural 
sandwich,  plastic  laminates,  and  wood-base  components. 
Topics  include:  solid  wood,  plywood  and  veneers,  joints  and    _ 
fastenings,  wood  and  plywood  structural  members,  all- 
wood  laminates,  plastic  laminates,  stabilized  wood  and 
wood-resin  laminates,  pulp,  paper,  and  lignln  laminates, 
adhesives  and  glue-Joint  properties,  sandwich  construction, 
and  pathological  and  biological  features. 


AD-602  363  Div.    14,  4 

OTS  Prices:  HC  $2.00/MF  $0.50 

Value  Engineering  Co.,  Alexandria,  Va. 

RESEARCH  AND  DEVELOPMENT  OF  EROSION  AND 

OXIDATION  RESISTANT  COATINGS  FOR  GRAPHITE. 

Quarterly  rept.  no.  1,  13  Mar-12  J\m  64, 

by  E.  Goodman,  R.  Thompson,  and  T.  Hogland.    13  Jul  64,    26p 

Value  5RD64 

Contract  N600  19  61804 

Unclassifled  report 

Descriptors:   (♦Graphite,  Corrosion  inhibition),  (♦Cermete, 
Coatings).  (♦Ceramic  materials.  Chemical  analysis). 
Chromium,  Antioxidants,  Zirconium  compounds.  Dioxides, 
Tantalum  compounds.  Carbides,  Electroplating,  Electro- 
deposition,  Erosion,  Electric  currente.  Density, 
Teii4>erature. 

Attempts  were  made  to  Increase  the  ceramic  content  of  the 
electrodeposited  chromium-base  cermet  coating  developed 
previously.    Many  plating  variables,  such  as  current  density, 
solution  temperature,  plating  solution  composition  and 
flashing  tim«»  and  current  density,  were  Investigated.   The  use 
of  a  dispersing  agent  and  the  effect  of  different  concentrations 
of  ceramic  in  the  plating  solution  on  the  amount  of  ceramic 
occluded  in  the  coating  were  studied.    It  was  found  that  in- 
creasing tl>e  ceramic  concentration  to  0.133  ml  per  ml  of 
plating  solution  resulted  in  a  coating  containing  5%  ceramic. 
(Autbor) 


AD-602  370  Div.    14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command.  Wrigbt- 
Patterson  AFB.  Otdo. 


SCIENTISTS  IN  CHEMISTRY:    PEOPLE'S  ECONOMY 

(PELLICULAR  MIRROR,  STURDY  GLASSES). 

10  Jun  64,  6p 

FTD  TT64  469;  TT  64  11878 

Unclassified  report 

Unedited  rough  draft  trans,  from  Zarya  Vostoka  (USSR) 
1963.  21  Nov,  p.  1. 

Descriptors:  (•Heat-resistant  glass.  USSR),  (•Mirrors. 
Telescopes),  (*Tele8cope8 ,  Mirrors),  Installation,  Costs, 
Metal  films.  Metal  coatings.  Solar  radiation.  Reflection, 
USSR,  Rare  earth  elemente.  Glass. 

In  gigantic  telescopes  the  diameters  of  main  mirrors  reach 
several  meters,  and  these  mirrors  weigh  many  tons.    This, 
of  course ,  makes  the  assembly  and  exploitation  of  the 
Installation,  difficult.    A  substantial  deficiency  Is  that  the 
reflection  coefficient  of  ordinary  glass  mirrors  Is  only  about 
0.71.   Sclentlste  of  Uzbekistan  decided  to  produce  mirrors 
which  are  more  convenient  in  use  and  more  economical. 
Right  now  this  problem  has  been  solved  successfully.   The 
scientists  tested  a  metal  plated  synthetic  film  which  reflects 
up  to  nineteen  pereent  of  luminous  energy.    The  use  of  such 
pellicular  mirrors  offers  the  possibility  of  considerably 
reducing  the  weight  of  installations  which  collect  solar 
energy.    (Author) 


AD-602  413  Dlv.    14.  17 

OTS  Prices:  HC  $2.00/MF  $0.50 

Harry  Diamond  Labs.,  Washington,  D.  C. 

A  LOW-DENSITY  ALUMINUM-CERABflC  MATERIAL, 

by  R.  R.  Palmisano  and  J.  Drager.   5  Jim  64,  29p 

Pro)s.  1B242403D232,  60400 

HDL  TR1229 

Unclassified  report 

Descriptors:  (♦Aluminum,  Porous  materials), 
(•Ceramic  materials.  Aluminum),  Composite  materials. 
Castings,  Casting  alloys.  Spheres.  Density,  Physical 
pnqiertles.  Magnesium  alloys.  Costs. 

An  evaluation  was  made  of  the  physical  properties  of  a 
newly  developed  low-density  aluminum-ceramic  material. 
The  low  density  Is  achieved  by  filling  a  casting  mold  with 
minute  hollow  ceramic  spheres  and  forcing  molten 
aluminum  into  the  mold.   Since  the  hollow  ceramic  spheres 
are  of  low  density  and  occupy  an  appreciable  volume 
within  the  resulting  mixture,  an  allumlnum  'alloy'  results 
that  has  about  one-half  the  density  of  aluminum  and  Is 
Inexpensive  to  produce.    Examination  of  the  physical 
properties  of  this  fllled-alumlnum  material  shows  that 
it  possesses  sufficient  Integrity  for  use  as  a  stnictural 
m^rial.   A  comparison  of  ite  physical  properties  with 
those  of  magnesium  KIA  and  aluminum  A356  is 
presented.    (Author) 


AO-602  449  Div.    14,  8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Westlngbouse  Electric  Corp.,  Lima.  Ohio. 

HIGH  TEMPERATURE  ALKALI  METAL  RESISTANT 

INSULATION. 

Quarterly  progress  rept.  no.  1,  1  Apr-30  Jun  64, 

by  W.  H.  Snavely,  R.  E.  McVay,  and  R.  E.  Stapletoo. 

10  Jul  64,  87p    WAED  64  39E 

Contract  AF33  615  1360,  Pro].  8128,  Task  812806 

Unclassified  report 

Descriptors:   (♦Electric  insulation.  Corrosion), 
(♦Alkali  metals,  Vapors),  Corrosive  gases.  Potassium, 
Electrical  equipment.  Transformers,  Magnetic  fields. 
Electric  currents,  Encapsulation,  Magnetic  materials. 
Seals  (Stoppers),  Aluminum  compounds.  Yttrium 
compounds.  Oxides,  NioUum  alloys.  Cladding. 
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Materials  were  selected  for  850C  potassium  vapor 
exposure.    A  transformer  was  designed  and  selected  as  a 
test  device  to  determine  the  combined  effect  of  600C 
potassium  vapor,  fluctuating  magnetic  fields  and  high  a-o 
voltage  on  Insulators,  potting  compounds,  mmnetlc  mate- 
rials, and  electrical  conductors.    Potassium^  rapor  cor- 
rosion tests  are  in  progress  on  the  materials  that  will  be 
used  In  the  final  test  transformer.   Ceramic  to  metal  seal 
development  Is  being  studied  extensively  as  terminal  seals 
for  electrical  feed  tfaroughs  will  be  needed  f^r  electrical 
testing  in  potassium  vapor  at  elevated  tempcJMtures. 
(Autbor) 


AD-602  472  Div.    14,  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Istituto  Unlversltario  Navale,  Naples  (Italy). 
MATCHING  AND  ABSORBING  E.M.  MATERIALS. 
Annual  summary  rept.  no.  2,  1  Feb  63-31  Ja*i64, 
by  G.  Latmlral,  G.  Franceschettl  and  R.  Vlnclguerra. 
20  Feb  63,  16p 
Contract  AF61  052  589  i 

Unclassified  report 

Descriptors:  (♦Electromagnetic  waves.  Absorption) 
(♦Dielectrics,  Absorption),  Microwaves,  Scattering, 
Reflection,  Refractive  Index,  Impedance  motehlng. 
Laminates,  Taper,  Italy. 

The  results  of  a  theoretical  and  experimental  research 

OD  layered,  or  geometrically  tapered,  matehk^  or  absorbing 

materials  are  reviewed.   For  obtaining  matoHals  having 


AD-602  476 
OTS  Prices: 


Div.    14,  17,  26 
HC  $1.00/MF  $0.50 


Defense  Metals  Information  Center,  Columbiis,  Ohio. 
SUMMARY  OF  THE  EIGHTH  MEETING  OF  THE 
REFRACTORY  COMPOSITES  WORKING  GROUP, 
by  E.  S.  Bartlett  and  H.  R.  Ogden.    20  Apr  64,    25p 
DMIC  M192 
Contract  AF33  615  U21,  Pro].  8975 

Unclitasified  report 
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Descriptors:  (♦Coatings,.  Refractory  materilals), 
(♦Refractory  materials,  Composite  materitjlB),  (♦Com- 
posite materials).  High -temperature  research),  Rocket 
cases.  Mechanical  properties.  Refractory  ipetals,  Cermets, 
Fastenings,  Ceramic  materials.  Ablation,  Powder  metal- 
lurgy. Metal  coatings,  Joining,  Plastics,  Ceramic  coatings. 
Organic  coatings.  Refractory  coatings.  Flame  spraying, 
Sjrmposia,  Manufacturing  methods,  Bonding,  Diffusion, 
Extrusion,  Porous  materials,  Pyrolytic  gragihlte,  Oxides, 
Cart>ldes,  Magnesium  compounds.  Titanium  compounds, 
Beryllium  compounds.  Zirconium  compounds.  Aluminum 
compounds.  Niobium.  Tungsten,  Sapphires.  Vlxtures, 
Vapor  plating.  Single  crystals. 

This  memorandum  summarizes  information  on  refractory 
materials  and  composites  as  presented  at  the  Eighth  Meeting 
of  the  Refractory  Composites  Wortdng  Group  in  Fort  Worth, 
Texas,  January  14-16,  1964.    This  memorandum  Is  based  on 
45  papers  covering  a  wide  variety  of  subjects  ranging  from 
basic  studies  on  oxidation  mechanisms  to  the  development 
of  specific  pieces  of  hardware.   The  papers  are  reviewed 
and  discussed  briefly  within  the  framework  of  the  following 
four  broad  areas:   materials  technology,  process  technology, 
specific  hardware  applications,  and  evahtatlon  techniques. 
Included  In  the  section  on  materials  technology  are  dis- 
cussions dealing  with  bulk  refractory  materials  and  coated- 
metal  systems.    Hot  spraying,  chemical  vapor  deposition, 
powder  processes,  joining,  and  extrusion  are  discussed  in 
Um  section  on  process  technology.   The  specific  hardware 
applications  cover  rocket-motor  components,  nose  caps, 
leading  edges,  hot  skins,  and  fasteners.    (Aufl)or) 
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MATERIALS  (NON-METALLIC)  -  Division  14 


prescribed  em  constants,  artificial  dielectrics  (of  the 
obstacle  or  mixture  type)  can  be  used.   Simple  matehlng  or 
absorbing  devices  can  be  reaUred  by  means  of  conical 
obstacle  or  bole  type  artificial  dielectrics.   (Author) 


AD-602  495  Div.    14 

OTS  Prices:  HC  $3.00/MF  $0.75 

nT  Research  Inst.,  Chicago,  111. 

AN  INVESTIGATION  OF  MATERIAL  PARAMETERS         -^ 

INFLUENCING  CREEP  AND  FATKJUE  UFE  IN  FILAMENT 

WOUND  LAMINATES. 

Rept.  no.  25  (Final).  1  Oct  62-31  Mar  64, 

Ijy  R.  H.  Cornish,  B.  W.  Abbott,  and  C.  K.  Cole.   May  64,  65p 

nTRI  M251 

Contract  NObs86461,  Pro].  S  F013  05  03,  Task  1025 

Unclassified  report 

Descriptors:  (♦Laminated  plastics.  Filament  wound 
construction),  (♦Filament  wound  construction.  Laminated 
plasties).  Glass  textiles.  Reinforcing  materials,  Plastics. 
Composite  materials.  Stresses,  Ultrasonic  radiation. 
Density,  Compressive  properties.  Environmental  tests. 
Deformation,  Fracture  (Mechanics),  Failure  (Mechanics), 
Cylindrical  bodies,  Epoxy  plastics.  Creep,  Fatigue 
(Mechanics),  Environmental  tests. 

The  results  of  the  environmental  (wet  vs  dry)  effects  on 
the  biaxial  fatigue  and  creep  (stress-rupture)  performance 
of  glass  reinforced  plastics  having  20  and  26  percent 
resin  contents  Is  presented.   Characterization  of  the 
materials  In  regard  to  resin  content  and  density  deter- 
mination, ultrasonic  flaw  detection,  and  residual  stress  are 
Included.   Correlation  of  ultrasonic  flaw  scan  patterns  with 
sites  of  principal  failure  Is  made.    Residual  strain  measure- 
mente  on  ring  specimens  using  both  'peel'  and  'cut  coupon' 
techniques  are  shown  to  indicate  residual  tensile  stress  on 
the  inside  surface  of  the  ring  and  residual  compression  on 
the  outolde.   The  resulte  of  wet  and  dry  biaxial  fatigue 
experimente  at  nominal  cycle  rates  of  200  cph  are  pre- 
sented and  compared.   The  results  indicate  no  significant 
difference  In  performance  of  either  of  the  materials  con- 
sidered for  the  wet  and  dry  test  environmente  used.   The 
resulte  of  biaxial  stress  nqiture  experimente  In  progress 
for  as  long  as  14  months  are  presented.   Stress  nature 
experiments  to  date  show  that  excessive  deformation  and 
failure  due  to  sustained  stresses  is  of  secondary  In^wr- 
tance  when  compared  to  the  mor«»  "'vAre  fatigue  effects. 
(Author) 


AD-602  508  Div.    14.  8,  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Sperry  Microwave  Electronics  Co.,  Clearwater.  Fla. 
INVESTIGATION  OF  LARGE  SIGNAL  MICROWAVE 
EFFECTS  IN  FERROELECTRIC  MATERIALS. 
Quarterly  rept.  no.  3,  1  Jan-31  Mar  64, 
by  G.  A.  Burdlck  and  T.  J.  Lyon.   Apr  64,  59p 
SJ230  0048  3 

Contract  DA36  039AMC03a40E,  Pro].  1G6  22001 A055  04 

Unclassified  report 

Descriptors:  (•Ferroelectric  materials,  Titanates), 
(•Tttanates,  Electrical  properties).  Ceramic  materials. 
Ferroelectric  crystals.  Barium  compounds.  Strontium  ^ 
compounds.  Nickel  compounds,  Lead  compounds.  Single^ 
crystals.  Glycines,  Sulfates,  Phase  shift.  Microwave 
equipment.  Environmental  teste.  Dielectric  properties, 
Extrenoely  hl|^  frequency,  Temperatxire,  Phase  trans- 
formers. Parametric  amplifiers,  Harmonic  oscillators. 

Theory  and  techniques  are  discussed,  and  experimental 
resulte  are  reported,  for  measuremente  on  selected 
ferroelectrics  of  interest  in  this  program.    The  measure- 
mente include:  (1)  Insertion  loss  and  phase  shift  as  a 


Division  14  •  IMATERiALS  (NON-METALLIC) 


function  of  biasing  voltage  at  35  Gc.  (2)  Insertion  lOBS  and 
I^iase  shift  as  a  function  of  sample  temperature  at  35  Gc, 
(3)  Dielectric  constant  as  a  function  of  sample  temperature 
at  0.5  Kc,  1  Kc,  and  2  Kc,  and  (4)  Quarter-wave  transformer 
applications.    The  ferroelectrics  studied  include  series 
of  barium-strontium  titanates,  barium-strontium- nickel 
titanates  and  lead-strontium  titanates,  and  single  crystal 
triglycioe  sulfate. 


AD-602  524  Div.   14,  17 

OTS  Prices:  HC  $2.00/MF  $0.50 

Rock  Island  Arsenal  Lab.,  Dl. 

EFFECT  OF  ELECTRICAL  INSULATION  MATERIALS 

ON  PROTECTIVE  METAL  FINISHES  UNDER  CONDITIONS 

OF  HE  AT.  AND  MOISTURE. 

Technical  rept., 

by  W.  F.  Garland.   22  Aug  63.  2^ 

ProJ.  lAO  13001A039 

RIAL  64  728 

Unclassified  report 

Descriptors:   (*Organic  materials.  Electric  Insulation), 
(♦Corrosion,  Electric  insulation),  (*Electric  insulation. 
Organic  materials).   Compatibility,  Steel,  Aluminum, 
Cadmium,  Zinc,  Protective  treatments,  Chromates, 
Costings,  Oxides,  Vinyl  plastics,  Ts^s,  Varnishes, 
Environmental  tests.  Heat,  Moisture,  Paper,  Electrtc 
wire. 

An  investigation  was  made  of  the  effects  of  certain  AIEE, 
Class  O(90C)  and  A(105C)  electrical  insulation  materials  on 
protective  metal  finishes.   Sleevings,  Upes,  varnishes,  insu- 
lated wires,  and  insulation  paper  were  evaluated  in  contact 
with  and  in  confined  close  proximity  to  bare  steel,  uncoated 
aluminum,  anodized  alumlnimi,  and  cadmium  and  zinc  (with 
and  without  chromate  treatment).  Temperatures  and  initial 
relative  humidiUes  utilized  were  160±2F  and  100%  R.H., 
and  200±2F  and  50%  R.H.   Sleeving  materials  in  general 
were  the  most  corrosive  and  insulated  wires  the  least 
corrosive  insulation  material.    Zinc  with  and  without 
chromate  treatment  was  most  susceptible  to  corrosion  by 
the  insulation  materials  tested  and  anodized  aluminum  the 
least  aflected  metal.  The  greatest  amount  of  corrosion 
occurred  at  a  test  temperature  of  200F.    (Author) 


AD-602  530  Div.    14,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

FMC  Corp.,  Princeton,  N.  J. 
QM  ELASTOMER  CONTRACT. 
Progress  rept.  no.  2,  27  Sep-26  Dec  63, 
by  J.  A.  Gannon.   9  Jan  64,   14p   PCR349 
Contract  DA19  129AMC147N,  ProJ.  B132 

Unclassified  report 

Descriptors:  (*Elastomers,  Synthesis  (Chemistry)), 
Fluorocarbons,  Nitrogen,  Chemical  reactions. 
Fluorine,  Polymers,  Sulfur,  Oxygen,  Aromatic  com- 
pounds, Siloxanes,  Alkyl  radicals,  Rubber,  Synthetic 
rubber,  Low-temperature  research.  High-temper- 
ature research. 

Reaction  of  dimethylchlorosilane  with  3,  4,  4  Trlfluoro- 
4-biomo-3-chlorobutene-l  on  a  0.5  mol  scale  at  75C.  In 
the  presence  of  chloroplatinic  acid  catalyst  provided  a 
44%  conversion  to  the  adduct,  Cl-Si(CH3)2CH2  CH2 
CFClCF2Br.   Repetition  of  the  reaction  on  a  5  mol  scale 
was  started  and  the  product  obtained  will  be  hydrolyzed 
and  dehalogenated  to  form  the  desired  dlslloxane 
monomer.  (CF2=  CFCH2CH2Si(CH3)2)2-0-.   (Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 

USE  OF  POLYMERS  IN  ANTICORROSION  TECHNOLOGY, 
by  I.  Ya.  Klinov  and  P.  G,  Udyma,  eds.   20  Apr  64,  453p 
FTD  MT63  54,    TT  64  11955 

Unclassified  report 

Edited  machine  trans,  of  mono.  Primenenie  Pollmerov 
V  Antikorrozionnol  Tekhnike,  Moscow,  1962,  319p. 

Descriptors:   (*Corrosion  InhlUtloo,  Plastic  coatings), 
(*Plastic  coatings.  Corrosion  Inhibition),  Paints, 
Silicone  plastics.  Polyethylene  plastics.  Rubber  coat- 
ings, Halocarbon  plastics.  Graphite,  Glass  textiles. 
Binders.  Furan  resins.  Fibers  (Synthetic),  Epoxy 
plastics,  Bituminous  coatings.  Thermoplastics,  USSR. 

Data  are  listed  on  protection  of  metals  from  corrosioa 
by  polymeric  materials  and  methods  of  their  application. 
Recommendations  are  given  on  application  of  new  poly- 
meric materials  in  anticol'rosion  technology  as  replace- 
ments of  painted  and  other  damaged  metals  in  various 
branches  of  national  economy.  (Soviet  editor's  note) 


AD-602  606  Div.  14.  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

National  Carbon  Co..  Lawrenceburg.  Tenn. 

RESEARCH  AND  DEVELOPMENT  ON  ADVANCED 

GRAPHITE  MATERIALS.    SUPPLEMENT  TO  VOLUME 

Xin.    DEVELOPMENT  OF  A  FINE-GRAIN  ISOTROPIC 

GRAPHITE  FOR  STRUCTURAL  AND  SUBSTRATE 

APPUCATIONS. 

Rept.  for  Sep  62- May  63. 

by  R.  A.  Howard  and  R.  L.  Racicot.   May  64,  2Sp 

Contract  AF33  616  6915.  Projs.  7350.  7381, 

Tasks  735002,  738102 

WADD  TR61  72  V13,  suppL 

Unclassified  report 

Descr^ytors:   (^Graphite,  Phjrslcal  properties), 
(♦Refractory  materials.  Graphite),  Pressure,  Slllcoa 
Oon^Kiunds.  Carbides,  OxidaUon,  Aging  (Materials), 
Manufacturing  methods.  Stresses,  Ceramic  coatings. 
Asphalt,  Structural  properties,  Isotropism,  High- 
temperature  research.  Mechanical  properties.  Environ- 
mental tests. 

The  characterization  of  grade  RVC  graphite  and  the 
process  and  blend  variations  which  were  studied  in  the 
fabrication  of  substrate-type  graphite  are  described.   Pres- 
ent trials  show  that  a  fom^ng  pressure  at  900  Ibs./sq.  in., 
instead  of  the  1000  lbs.  /sq.  in.  as  used  previously, 
would  increase  the  yield  of  grade  RVC  and  not  significaaUy 
change  the  properties  of  the  material.    Furthermore, 
these  trials  show  that  various  otl^er  blends  will  also 
produce  a  substrate  graphite  suitable  for  silicon  carbide 
coating.  (Author) 


AD-602  607  Div.    14 
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National  Carbon  Co.,  Lawrenceburg,  Tenn. 

RESEARCH  AND  DEVELOPMENT  ON  ADVANCED 

GRAPHITE  MATERIALS.  VOLUME  XXVI.  PHYSICAL 

PROPERTIES  OF  SOME  NEWLY  DEVELOPED  GRAPHITE 

GRADES. 

Rept.  for  1  May  60-30  Apr  63, 

ligr  R.  B.  OulL   May  64,  69^ 


64 


Coatrsot  AF33  616  6915.  ProJs.  7350,  7381 
Tasks  735002,  73810$ 
WADD  TR16I  72  V26 

Unol4islfled  report 

I 
Desorlptors:  (*Graphite,  Physical  properties), 
(♦Composite  materials.  Graphite),  (♦Refractory  materials. 
Graphite),  High-temperature  research.  Experimental  data. 
Density,  Pressure,  Thermal  expansion.  Thermal  stresses. 
Thermal  conductivity,  Recrystalllzation,  Carbon. 
Elasticity,  Resistance  (Electrical).  Tensile  properties. 
Shear  stresses.  Permeability,  Admittance,  Porosity. 
Laminates,  Shook  resistance.  Compressive  properties. 
Textiles. 

Phjrsiosl  properties  are  measured  on  graphites 
recently  developed  and/or  evaluated.   MethOfls  of  and 
et^pment  for  making  these  measurements  are  described. 
The  physical  properties  are  reported  for  17  newly 
developed  graphite  grades  which  include  six  high-density, 
recrjrstalliEed  graphites  designated  as  ZT  grades;  six 
gr^>hites  in  which  the  fiUers  are  shredded  or  woven 
carbooized  cloths  designated  as  PT  grades;  and  five 
pre«sure-ctu«d  and/or  impregnated  grades  designated  as 
RVA,  RVC,  RVD,  CFZ,  and  CFW.   Similar  properties  of 
ATJ  graphite  are  presented  as  a  basis  for  comparing  the 
newly  developed  grades  with  a  well  established,  pre- 
mium grade  of  graphite.  (Author) 
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Narmco  Industries,  Inc.,  San  Diego,  Calif. 
HIGH-TEMPERATURE  STRUCTURAL  ADHBSIVES. 
Final  summary  rept.  for  1  Mar  63-15  Apr  04, 
by  Paul  M.  Hergenrother,  Wolfgang  J.  WrasiiUo  and 
Harold  H.  Levlne.    15  Apr  64,  116p 


Contract  NOw63  0420c 


Unclaielfied  report 


Descriptors:   (♦Adhesives,  Heat- resistantj plastics), 
(♦Heat-resistant  plastics,  Adhesives),  Pollers, 
Polyamlde  plastics.  Aromatic  compounds. 
N-heterocylic  compounds,  7  hlazoles,  Quiaoxalines, 
Synthesis  (Chemistry),  Laminated  plastics,  Poljrmerl- 
xstion.  Infrared  spectroscopy.  Tensile  profperties. 
Transition  temp>erature.  Gravimetric  analysis.  Viscosity. 

This  report  concerns  the  synthesis  of  polynltrs  possess- 
ing hydrolytic,  oxidative,  and  thermal  stability  which  are 
potentially  useful  as  structural  adhesives  and  laminating 
resins.   The  four  systems  investigated  were  the  poly- 
imldes,  polybenzothiazoles,  polyqulnoxalines,  and  poly- 
thiazolothiazoles.   Synthetic  emphasis  was  concen- 
trated on  condensation  reactions  in  which  the  forma- 
tion of  the  heterocyclic  ring  created  the  pol}rtner 
chains.   To  achieve  thermal  stability,  the  heterocyclic 
rings  were  linked  together  through  arylene  units.   A 
major  portion  of  the  program  involved  the  synthesis 
of  prepolymers  of  sufficiently  low  molecular  weight 
to  permit  good  solubility  and  fusibility  which  upon 
further  condensation  gave  high  molecular  weight, 
thermally  stable  polymers.    Solubilizlng  moieties 
such  as  dlphenyl  ether,  benzopheoone,  pyridine, 
and  dlphenyl  sulfone  were  Incorporated  in  the  polymer 
chain  In  an  attempt  to  improve  process  ability.   The 
course  of  the  reactions  was  followed  by  performing 
physical  measurements  such  as  Inherent  viscosity, 
specific  extinction  coefficient,  thermal  gravltnetrlo 
analysis  (TGA),  ^ass  transition  temperature  (Tg). 
and  changes  in  infrared  spectra.   Selected  poly- 
meric systems  were  evaluated  for  potential  use  as 
structural  laminates  and  adhesives  by  fabrlosting 
laminates,  usually  2-ply.  and  tensile  shear  specimens. 
(Author) 
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Rock  Island  Arsenal  Lab.,  111. 

THE  COMPOSITE  COMPONENT  PROPERTY 

RELATIONSHIP  OF  PLASTIC  FILMS. 

by  L.  W.  Lynch.   4  Mar  64,    19p 

ProJ.  1A024401AU0  05 

RIAL  64  731 

Unclassified  report 

Descrlptora:   (♦Packing  materials.  Plastics). 
(♦Laminated  plastics,  Films),  (♦Composite  materials, 
Plastics).  Tensile  properties,  Packagingi  Test  methods, 
Adhesives,  Elastomera,  Moisture,  Physical  properties. 

The  relationship  of  certain  properties  of  composite 
plastic  films  to  the  properties  of  the  plastic  films  com- 
prising their  structure  was  studied.   It  was  ascertained 
that  tensile,  tearing  strengtii,  puncture  resistance  and 
moisture  vapor  transmission  rates  of  composite  films  can 
be  closely  approximated  by  calculations  based  on  the  com- 
ponent properties.   The  theoretical  values  are  not  valid  If 
deteriorating  substances  are  allowed  in  contact  with  sus- 
ceptible plastics  during  the  composite  fabrication.   (Autboi) 
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Rock  Island  Arsenal  Lab.,  111. 

EVALUATION  OF  PHOSPHATE  FINISHES  ON  STEEL  AS 

UNDERCOATS  FOR  ARMY  PAINT  SYSTEMS. 

t^  J.  Knanishu.    26  Nov  63.  5^ 

ProJ.  1A024401A110  05 

lUAL  63  3893  . 

Unclassified  report 

Descripton:  (♦Phosphate  coatings.  Corrosion  inhibi- 
tion). (♦Corrosion  Inhibition.  Steel).  (*Steel,  Phosphate 
coatings),  Organic  coatings.  Phosphates,  Iron  com- 
pounds, Manganese  compounds.  Zinc  compounds. 
Paints,  Paint  primers,  Phosphoric  acids.  Thickness, 
Cleaning.  Salt  spray  tests,  Environmental  tests. 
Solutions.  Time,  Experimental  data. 

Fifty  different  sets  of  prepared  specimens  were  used  in 
the  study.   Forty-one  commeroial  pbosphating  products. 
3  commeroial  wash  primers  and  4  pbosphating  process 
solutions  in  use  at  the  Rock  Island  Arsenal  were  used. 
Also  included  was  a  diluted  commeroial  phosphoric  acid 
rust  renaover  and  metal  conditioner  and  one  control  set 
comprised  only  of  cleaned  steel.   All  phosphated  panels 
were  processcMl  in  accordance  with  directions  supplied 
by  the  manufacturer.   Six  panels  from  each  of  the  50 
sets  of  panels  prepared  were  coated  with  one  of  the  9 
different  systems  of  organic  coatings.   The  prepared 
panels  were  scored  and  mounted  on  outdoor  eiqrasure 
racks.   This  report  covera  the  results  of  8  years  of 
South  (at  45  degree^)  eiqMSure  at  Rock  Island  Arsenal. 
(Author) 
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OTS  Prices:  HC  $0.50/MF  $0.50 

Rock  Island  Arsenal  Lab..  lU. 

SOLID  FILM  LUBRICANT  SUBSTRATES. 

by  G.  P.  Murphy  and  F.  S.  Meade.   6  Feb  64,   20p 

ProJ.  1A024401A107 

RIAL  64  1377  ^ 

Unclassified  report 

Descr^itors:   (♦Lubricants.  Coatings),  (♦Corrosion 
inhibition.  Lubrication),  Films,  Steel,  Alumimmi,  Wear 
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resistance.  Life  expectancy.  Sea  water.  Army  equipment. 
Protective  treatments,  Specifications.  Sprays.  Ag^ 
(Materials). 

A  comparison  of  the  wear  life  and  corrosion  protective 
abUlty  of  FUA  Compound  9A  and  two  MIL-L-8937(AaG) 
solid  film  lubricants  applied  to  various  substrates  was 
made.    The  substrates  used  were  (1)  grit  blasted  steel, 
(2)  Elnc  phosphaUzed  grit  blasted  steel,  (3)  zinc  phosphatised 
cadmium  plated  steel  and  (4)  sulphuric  acid  anodlzed  and 
water  sealed  aluminum.    The  following  conclusions  are 
drawn  from  this  investigation  (1)  RIA  Compound  9A  is 
superior  to  the  two  qualified  MIL-L-8937(ASG)  lubricants. 
(2)  Corrosion  products  formed  in  a  salt  fog  environment  do 
not  substantially  reduce  the  lubricating  ability  of  RIA 
Compound  9A  when  applied  to  zinc  phosphatized  steel,  (3) 
For  maximum  corrosion  protection,  sulphuric  acid  anodlzed 
aluminum,  water  sealed  after  anodizing,  is  the  best  sub- 
strate for  solid  film  lubricant  coatings.   (4)  For  maximum 
wear  life,  zinc  phosphatized  steel  is  the  best  substrate  for 
solid  film  lubricant  coatings.    (5)  RIA  Compound  9A  is  the 
only  coating  examined  whose  wear  life  is  not  significantly 
reduced  by  an  operating  temperature  of  400F.   (Author) 
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Purdue  Research  Foundation,  Lafayette,  bd. 
PROTECTIVE  COATINGS  FOR  CONCRETE, 
by  W.  L.  Dolch.    Sep  63.   57p 
Contract  DA33  017CIVENG63  6 
ORDL-EC  TR2  29 

Unclassified  report 

Descriptors:   ('Coatings,  Protective  treatments), 
(•Concrete,  Moistureproofing),  Paints,  Plastic  paints. 
Bituminous  coatings,  Epoxy  plastics.  Silicones, 
Solvents,  CoUoids,  Surfaces.  Reviews.  Bibliographies. 

A  review  of  some  aspects  of  protective  coatings,  (97 
refs.)  for  concrete  comprislnjg  a  selected  bibliography 
with  brief  annotations  and  a  summary  of  the  state  of  the 
art  as  revealed  by  the  references  cited.   The  report  is 
concerned  chiefly  with  coatings  that  have  been  used  to 
protect  concrete  from  water  Ingress.    Basic  principles 
of  waterproofing  and  dampprooflng  are  discussed. 
Protective  coatings  are  classified  into  seven  categories. 
i.e.,  cement-base  paints,  solvent-thinned  paints,  emul- 
sion paints,  bituminous  coatings,  silicones,  epoxy  and 
related  coatings,  miscellaneous  coatings,  and  each 
class  is  discussed  separately.    (Author) 


AO-602  735  Dlv.    14,  26.  22 

OTS  Prices:  HC  $4.00/MF  $0.75 

National  Carbon  Co..  Lawrenceburg.  Tenn. 
RESEARCH  AND  DEVELOPMENT  ON  ADVANCED 
GRAPHITE  MATERIALS.    VOLUME  DC    FABRICATION 
AND  PROPERTIES  OF  CARBONIZED  CLOTH  COMPO- 
SITES. 

Rept  for  Sep-60-Dec  62, 

by  W.  C.  Beasley,  E.  R.  McHenzy,  and  E.  L.  Piper. 
Miqr64,    116p 

Contract  AF33  616  6915,  Projs.  7350.  7381, 
Tasks  735002,  738102 
WADD  TR61  72  V9 

Unclassified  report 

Descriptors:  (*Graphlte,  Composite  materials), 
(•Composite  materials.  Physical  properties).  (♦Manu- 
facturing methods.  Composite  materials),  (*Refractory 
coatings,  Rocket  motors).  Carbon,  Textiles,  Laminates, 
Heat  treatment.  High-temperature  research.  Tensile 
properties.  Elasticity.  Deformation,  Fracture  (Mechanics), 
Plastics,  Aging  (Materials),  Enviromental  tests.  Resis- 
tance (Electrical),  Tungsten,  Tantalum,  Thermal  stresses. 


The  development  of  fibrous,  carbonaceous  composites 
and  laminates  is  described.  Graphite,  cartxm,  and  heat- 
treated  cloth  and  graphite  and  carbon  felts  are  evaluated 
as  fillers.    Physical  properties  of  the  carbonized  and 
graphitlzed  forms  of  these  materials  are  tabulated.    Test 
results  of  these  materials  as  potential  hardware  components 
are  presented.  (Authoi^ 
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National  Carbon  Co.,  Lawrenceburg,  Tenn. 

RESEARCH  AND  DEVELOPMENT  ON  ADVANCED 

GRAPHITE  MATERIALS.    SUPPLEMENT  TO  VOLUME  XII. 

DEVELOPMENT  OF  AN  IMPROVED  LARGE  DIAMETER, 

FINE  GRAIN  GRAPHITE  FOR  AEROSPACE  APPUCATIONS. 

Rept.  for  Sep  62-May  63, 

by  R.  L.  Racicot  and  C.  W.  Waters.    May  64,   42p 

Contract  AF33  616  6915,  ProJs.  7350,  7381, 

Tasks  735002,  738102 

WADD  TR61  72  V12.  suppL 

Unclassified  report 

Descriptors:  (•Graphite,  Composite  materials), 
(•Composite  materials.  Physical  properties),  (•Manu- 
facturing methods.  Composite  materials),  (•Aerospace 
craft.  Composite  materials),  Porosity,  Density,  Strength. 
Fracture  (Mechanics),  Industrial  equipment.  Pressure, 
Aging  (Materials),  Heat  treatment.  Chemical  properties. 
Structural  properties.  Elasticity,  Extrusion,  ^riace  area. 
Temperature,  Resistance  (Electrical),  High-temperature 
research. 

Continuation  of  development  work  on  large  diameter 
grade  RVA  graphite  is  discussed.   The  extension  work 
consisted  prijnirlly  of  f^bricating  and  evaluating  raw 
materials  for  use  as  the  inert  filler  in  RVA  blends,  and 
of  attempts  to  scale  up  to  longer  lengths  of  RVA  graphite. 
Significant  properties  of  raw  materials,  as  they  affect  the 
final  properties  of  grade  RVA  graphite,  were  the  total 
porosity  and  kerosene  apparent  density.   The  more  porous 
raw  materials  Imparted  higher  strength  to  the  finished 
RVA  gra4>hite,  whereas  those  of  hif^er  density  contributed 
to  higher  density  of  the  finished  graphite.   Long  lengths  of 
33-lnch  diameter  RVA  graphite  were  difficult  to  process 
without  cracking.    The  longest  length  processed  success- 
fully under  this  project  was  45  inches.   (Author) 
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National  Carbon  Co..  Lawrenceburg.  Teon. 

RESEARCH  AND  DEVELOPMENT  ON  ADVANCED 

GRAPHITE  MATERIALS.    VOLUME  XXXL    IMPREGNATION 

OF  GRAPHITE. 

R^t.  for  Oct  61-May  63. 

tiy  C.  E.  Waylett,  M.  B.  Carter,  and  M.  A.  Spring. 

May  64.   68p 

Contract  AF33  616  6915.  ProJs.  7350.  7381. 

Task  73500.:,  73-132 

WADD  TR61  72  V31 

Unclassified  rq»rt 

Descriptors:  (•Graphite,  Impregnation),  (•Carbon,x 
Impregnation),  (•Composite  materials,  Physical  proper- 
ties), (•Manufacturing  methods.  Composite  materials), 
(•Rocket  motor  nozzles.  Graphite),  Liquids,  Heat  treat- 
ment. Porosity,  Density,  Structural  properties.  Elasticity, 
Plastics,  High-temperature  research.  Permeability. 
Resistance  (Electrical),  Tensile  properties.  Thermal 
properties.  Erosion,  Thermoplastics. 

The  impregnation  of  carbon  and  graphite  materials  with 
cartxmaceous  liquids  and  t'le  .-nibso(|Uflnt  heat  treatment 
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recpilred  to  convert  these  liquids  to  coke  an<l  grq^hlte  in 
ttie  pores  of  the  base  materials  is  discussed.   The  purpose 
of  the  Impregnation  process  is  to  increase  the  strength  and 
density  and  decrease  the  porosity  of  the  finished  articles. 
Inq>regnation  procedures,  the  natures  of  the  Impregnants, 
and  base  stock  structure  affect  the  physical  properties  of 
impregnated  graphite.   Mercury  porosimetry  is  used  to 
deflae  tUo  pore  structure  of  the  bodies  to  be  impregnated 
and  aid  in  selection  of  Impregnant  and  Impregnating 
procedure.    The  physical  properties  of  the  impregnated 
graphite  are  related  to  the  performance  of  nozzle  inserts 
In  a  sub-scale  solid  propellant  rocket  moton.   (Autfaoi^ 
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Houghton  (E.F.)  and  Co.,  Philade^ihla,  Pa. 

DEVELOPMENT  OF  FIRE  RESISTANT  WAfCR  BASED 

HYDRAULIC  FLUIDS. 

Bimonthly  rept.  no.  2, 

by  PhlUp  Rakoff.  G.  ioba  Coluoci,  and  Robert  K.  Smith. 

27  Jill,  64.    26p 

Contract  NOba9036» 


UniMlfii 


led  report 


Descriptors:  (•Hydraulic  fluids.  Lubricant^),  (•Lubricant 
additives.  Glycols),  (•Glycols.  Water),  FlammabUity. 
Synthesis  (Chemistry),  Temperature,  Ignition,  Solubility, 
Viscosity.  Phosphorus  compounds.  Nitrogen  compounds. 
Chlorine  compounds.  Boron  compounds. 

Water  soluble  compounds  were  synthesized  i4iich  contain 
phosphorous,  nitrogen,  chlorine  or  boron  in  the  molecule. 
It  has  been  established,  through  the  years,  that  these 
elements  are  among  the  few  needed  to  Impart  fire  resistance 
in  many  hydraulic  systems.   These  materials  were  eval- 
uated by  themselves  and  in  a  prototype  water*^ycol  base 
essentially  for  flash  point,  fire  point,  autogetXMis  Ignition 
temperature,  solubility  and  viscosity  increasing  tendency. 
AutograiouB  ignition  temperatures  of  over  1000  F  were 
observed  when  as  little  as  4  percent  of  a  borate  additive 
was  incorporated.   (Author) 
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Central  Laboratory,  T.  N.  O.,  Delft  (Netherlands). 
MECHANICAL  PROPERTIES  OF  HIGHLY  FILLED 
ELASTOMERS  HI.    INFLUENCE  OF  PARTICLE  SIZE 
AND  CONTENT  OF  FILLER  ON  THERMAL  EXPANSION 
AND  BULK  MODULL 
Technical  rept.  no.  3, 
by  F.  R.  SchwarzL   Jun  64.    9^  CL64  49 
Contracts  N62558  3581,  N62558  3884 

Unclassified  report 

Descriptors:   (*Elastomer8,  Mechanical  properties), 
(•Isocyanate  plastics.  Composite  materials),  (•Composite 
materials.  Mechanical  properties),  ThernuJ  expansion. 
Thermal  stresses.  Shear  stresses.  Sodium  compounds. 
Chlorides,  Isotroplsm,  Laboratory  equipment.  Transition 
temperature.  Glass,  Equations,  Frequency,  Deformation, 
Volume,  Experimental  data.  Propagation,  Test  methods. 
Solid  rocket  propellants.  Ammonium  compounds. 
Perchlorates. 


Model  substances  were  prepared  of  a  polyuTsthane  rubtwr 
filled  with  different  amwints  of  various  fractions  of  sodium 
chloride.   Eight  filler  fractions  were  used  with  sizes  be- 
tween 1  micron  and  480  micron.   The  amount  of  filler  was 
varied  between  0  and  50  per  cent,  by  volume.   An  experi- 
mental method  is  described,  by  which  thermal  expansion  and 
bulk  modulus  of  an  isotropic  material  may  ba  simultaneously 
determined  as  functions  <k  temperature.   Tba  materials 
were  investigated  for  thermal  expansion  and  bulk  modulus. 


MATERIALS  (NON-METALUC)  -  Division  14 


All  filled  and  unfilled  samples  show  a  glass-rubber  transi- 
tion, at  which  temperature  the  thermal  expansion  coefficient 
increases  considerably  and  the  bulk  modulus  decreases 
sharply.   These  temperatures  do  not  dq^end  on  amount  or 
size  of  filler.   The  levels  of  the  bulk  moduli  and  the  thermal 
expansion  coefficients  are  independent  of  filler  size,  but 
depend  considerably  on  the  amount  of  fillef .   These  levels 
may  be  predicted  by  means  of  a  simple  macroscopic  theory 
(Frohllch-Sack-Van  der  Poel),  describing  the  bulk  modulus, 
the  thermal  e}q)ansion  and  the  density  of  the  composite 
material  in  terms  of  the  corresponding  properties  of  the 
components  and  of  their  relative  amounts.   (Author) 
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Feltman  Research  Labs.,  Picatlnny  Arsenal.  Dover,  N.  J. 

CELLULOSE  NITRATE-ACETATE  MIXED  ESTERS. 

by  Yvon  P.  Carignan  and  Jack  Bobinski.   Jun  64, 

8^ 

Pro].  5  1304  21  008 

PA  TR3105 

Unclassified  report 

Descriptors:   (*Cellulose  acetates.  Nitration), 
(•Nltrocelluse,  Acetylation),  Esters,  Synthesis 
(Chemistry),  Polymerization,  Molecular  structure. 
Films,  Moisture,  Tensile  properties.  Impact  shock, 
Pyrolysis,  Explosion  effects.  Decomposition,  Pro- 
pellants, Cartridge  oases. 

A  preliminary  Investigation  of  the  preparation  and 
properties  of  cellulose  nitrate-acetate  mixed  esters  was 
conducted.   These  mixed  esters  can  be  prepared  in  a  wide 
range  of  amounts  of  substitution  of  both  acetate  and  nitrate 
groups  either  '.'iro  i^  ajo^/latlon  of  cellulose  nitrate  or 
nitration  of  cellulose  acetate.   The  degree  of  polymerization 
of  the  products,  as  estimated  from  viscosity  data,  shows  Qie 
occurrence  of  chain  degradation  for  both  procedures.    The 
hygroscopicity  of  the  cellulose  nitrate-acetate  esters  was 
found  to  be  a  linear  function  of  total  substitution.    Films 
prepared  from  these  mixed  esters  showed  tensile  strengtti 
at  least  comparable  to  that  of  films  of  celljlose  ;Utrate  or 
cellulose  acetate.    The  impact  sensitivity  of  the  mixed 
esters  varied  from  6  to  18  inches  for  a  2-kilogram  weight 
depending  on  the  substitution  of  nitrate  groups.    Under  the 
conditions  of  the  explosion  temperature  test,  the  mixed 
esters  decomposed  violently  without  igniting.   However, 
the  minimum  decomposition  temperature  appears  to  be  the 
same  as  for  similarly  substitued  cellulose  nitrate.  (Author) 


AD-602  767  Div.    14,  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

•IIT  Research  Inst.,  Chicago.  lU. 
RESEARCH  AND  DEVELOPMENT  ON  ADVANCED 
GRAPHITE  MATERIALS.    VOLUME  XL.    THE  INFLUENCE 
OF  FILLERS  ON  THE  PYROLYSIS  AND  BONDING 
CHARACTERISTICS  OF  CERTAIN  SYNTHETIC  BINDERS. 
Rept  for  Nov  60-31  Mar  63, 
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Unclassified  report 

Descriptors:  (•Graphite,  Physical  properties), 
(•Pyrolysis,  Binders).  (*Binders,  Physical  properties), 
Aljmlaum  compounds,  Oxides,  Plastics,  Alcohols,  Carbon, 
Chromatographic  analysis.  Thermal  properties.  Ultra- 
violet spectroscopy.  Temperature,  Gases,  Chemical 
properties.  Chemical  bonds,  Degredatlon.  Density, 
EUstlolty,  Viscosity.  Aromatic  compounds.  Polymers. 
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Division  14  •  MATERIALS  (NON-METALLIC) 


The  research  is  concerned  wItt  the  bonding  and  pyrolysla 
characteristics  of  two  synthetic  binders.    The  blnden, 
ahunlna-condensed  furfuryl  alcohol  resin  and  acenaphthylene 
pitch,  were  evaluated  both  by  themselves  and  in  conjunction 
with  selected  fillers  to  determine  binder-filler  inter- 
actions during  pyrolysls  and  to  develop  a  more  complete 
understanding  of  the  carbon  bonding  process.   The  data 
accumulated  from  a  number  of  techniques  are  presented 
and  interpreted.    Pyrolysls  and  i^ysical  property  data  for 
specimens  molded  with  both  the  resin  and  pitch  binders 
are  also  presented.   It  has  been  found  that  some  fillers  are 
essentially  unbondable  by  carbon,  while  others  can  mate- 
rially alter  binder  pyrolysls.    (Author) 
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BOROSELICATE  GLASSES,  DATA  SHEETS, 

by  John  T.  MUek.   Jon  64,    162p   DS138 

Contract  AF33  615  1235,  ProJ.  7381.  Task  738103 

Unclassified  report 

Descriptors:  (•Glass,  Electrical  properties),  (*Sllicon 
compounds.  Glass),  (*Boron  compounds,  Glass),  Dielec- 
tric properties,  Electrical  corona.  Resistance  (Electrical), 
Sodium  compounds.  Chemical  analysis.  Data. 

A  coii4>ilation  of  the  electrical  properties  of  various 
borosillcate  glasses  is  presented.    Arrangement  of  the 
data  sheets  are  by  Corning  code  or  number  with  a  Master 
Identification  Chart  relating  the  known  chemical  composi- 
tion of  each  glass.   Detailed  electrical  properties  include 
corona  effects,  dielectric  constant,  dielectric  strsngti, 
dissipation  factor,  loss  factor,  power  factor,  surface  and 
volume  resistivity.   Each  property  is  compiled  over  the 
widest  possible  range  of  temperature  and  frequencies  from 
references  obtained  In  a  thorough  literature  search.   The 
structure,  applications  and  phase  diagrams  are  briefly 
reviewed.   (Author) 


by  the  stress  ooncentration  factor  of  the  notch.   The  resutta 
of  the  tensile  fracture  tests  confirmed  the  stress  field  studies. 
It  was  concluded  that  elastic  stress  field  ec^atlons  of  notchea 
and  holes  provide  a  satisfactory  means  of  estimating  the 
earliest  possible  interaction  of  a  stress  raisers.    (Author) 
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Lockheed  Missiles  and  Space  Co.,  Palo  Alto,  Calif. 

PASSIVE  THERMAL  CONTROL  COATINGS, 

by  J.  E.  Gilllgan,  M.  E.  Sibert  and  T.  A.  Greenlq|^ 

1963,  56p  Lock  5  10  63  9 

Contracts  AF04  647  787,  AF04  695  136 

Unclassified  report 

Rept.  preaented  at  Seventh  Meeting  of  the  Refractory 
Composites  Working  Group,  Palo  Alto,  California,  March 
12-14.  1963. 

Descriptors:  (^Spacecraft,  Thermal  insulation),  (*CoatiacB. 

Spacecraft),  (*Thermal  insulation.  Optical  coatings). 
Heat  shields,  Surfaces,  Solar  radiation.  Thermal  radiatloB, 
Ceramic  coatings.  Foils,  Paints,  Space  environmental 
conditions,  Silicon  compounds.  Oxides,  Reflection,  Aero- 
dynamic heating,  StabiUty,  AlkaU  metals.  Physical  prop- 
erties. Environment  tests.  Reflectors,  Satellites  (Artifi- 
cial), Organic  coatings.  Flame  spraying,  airface  prop- 
erties. Optical  properties.  Absorption,  Composite 
materials. 

Development  of  a  unique  class  of  coating  material 
systems  for  passive  temperature  control  surfaces  is 
described.   Certain  alkaU  silicate-based  all-inorganic  coat- 
ing systems  offer  considerable  promise  for  current  long- 
term  applications  in  this  area  of  space  technology.    The 
major  objective  of  this  program  is  the  development  of  coat- 
ing systems  with  stable  alpha/epsilon  values  of  leas  than 
0.30  after  2,000  to  6,000  sun-hour  exposures  under  space 
oivlronmental  conditions,  with  lesser  emphasis  in 
systems  with  alpha/epsilon  values  of  up  to  1.20.  (Author) 
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A  STUDY  OF  THE  EFFECT  OF  SUPERIMPOSED 

STRESS  CONCENTRATIONS. 

Rept.  for  1  Apr  63-31  Mar  64, 

by  V.  Weiss,  A.  Taklmoto.  and  J.  Sessler.   Apr  64,   48p 

Contract  AF33  657  11154.  ProJ.  7350,  Task  735003 
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Descriptors:   ("Ceramic  materials.  Mechanical 
properties).  Tensile  properties.  Shear  stresses,       j 
Pbotoelastlcity,  Failure  (Mechanics).  Brittleness. 
Test  methods.  Aging  (Materials),  Calibration,  Titanium 
alloys.  Thermosetting  plastics. 

The  effect  of  tensile  stress  fields  due  to  holes,  super- 
imposed on  the  stress  fields  due  to  external  notches,  was 
investigated  by  means  of  photoelastic  techniques  and 
tensile  fracture  tests.    A  Columbia  resin  photoelastic 
material,  CR-39.  and  the  tttanlum  alloy  2.5AI-16V,  aged  to 
a  brittle  condition,  were  used  "to  construct  simple  model 
systems  for  these  studies,  as  a  first  step  to  simulate  a 
prototype  ceramic  material.   It  was  found  that  no  signifi- 
cant degree  of  interaction  occurred  between  the  stress 
fields  of  holes  and  the  stress  field  due  to  the  notch.   Al- 
though the  holes  produced  considerable  localized  stress 
inbomogeneitles,  this  effect  did  not  extend  to  the  root  of 
the  notch  where  the  ma*<TniiTn  stress  was  solely  determined 
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Thompson  Ramo  Wooldridge.  Inc.,  Cleveland.  Ohio. 
OXIDATION  RESISTANT  HIGH  TEMPERATURE 
PROTECTIVE  COATINGS  FOR  TUNGSTEN. 
Quarterly  progress  rept.  no.  3,  15  Nov  63-15  Feb  64, 
by  H.  J.  Nolting.    15  Feb  64,  47p   TRW  TM-3890 
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Unclassified  report 

Descriptors:  (*Tung8ten,  Refractory  coatings). 
(♦Refractory  coatings,  Silicon  compounds).  Low-pressure 
research.  Heat-resistant  materials.  Coatings,  Airti- 
oxidants.  Sprays.  Oxidation.  Erosion.  Tests. 

Low  pressure-high  temperature  characteristics  of 
pre-oxidlzed  (Si-W)-0  coatings  were  found  to  be  effected 
by  the  temperature  of  pre-oxldatlon.   Coatings  on  W+(Si- 
W)-0  systems,  pre-oxldlzed  under  atmospheric  conditioos 
at  3000F.  showed  general  deterioration  after  1  hour 
exposure  at  3400-3500F  (corrected  optical  temperature)  at 
a  partial  pressure  (air)  of  25  microns.   W+(Sl-W)-0 
coated  systems,  pre-oxldized  at  3350F  under  atmospheric 
conditions,  exhibited  much  less  deterioration  after  low 
pressure  exposure  under  the  same  conditions.   W+Tl-Zr 
(Sl-W)  coated  systems  not  converted  prior  to  low  pressure- 
high  temperature  exposure  had  less  coating  deterioration 
than  either  converted  or  converted  and  pre-oxidlz3d 
W+Ti-Zr-pi-W)-0  systems.    (Author) 


68 


AD-M2  923  Div.    14.  4 

OTS  Prices:  HC  $2.00/MF  $0.50 
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PAINT  STRIPPER  FOR  USE  ON  MILD  STBEL  AND 

ALUMINUM, 

by  Joseph  T.  Crockett.  25  Feb  64,  38p 
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U^slasslfled  rqwrt 

Desortpton:  (•Paint  removers,  Carboxyllc  acids), 
(*Carboxyllc  acids.  Paint  removers).  Solvents,  Organic 
■olvents.  Corrosion  inhibition.  Penetration,  Paints. 
Suzface  area.  Steel.  Aluminum.  MUltary;  requirements, 
Bflectlveness.  Tests.  I 

Tbe  object  is  the  development  of  a  paint  remover  suit- 
able for  use  on  any  type  of  orgalnlc  coatliig  over  any  metaL 
Thla  report  covers  Phase  1  of  this  project,  to  forn  il.ie  a 
paint  remover  that  would  loosen  all  paints  and  related  films 
from  mild  steels  and  aluminum.   The  second  object  of 
Phase  1  required  that  the  formulated  paint  remover  oe 
quick  acting,  highly  efficient,  and  that  it  penetrate  multi- 
layer coatings  and  small  crevices  or  fissures  that  are 
filled  with  paint.    AU  the  objectives   of  Phase  1  have  been 
achieved.   It  is  recommended  that  test  methods  be  devised 
to  insure  procurement  of  this  paint  remov<er  and  that  a 
procurement  specification  be  written.   It  ta  also  recom- 
meaded  that  modifications  be  attempted  for  Jlie  purpose  of 
extending  this  paint  remover  for  use  on  magnesium. 
(Author) 
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Naval  ClvU  Engineering  Lab.,  Port  Hueaebke,  Calif. 

EVALUATION  OF  ASBESTOS  ASPHALT  l^AVING 

MIXES. 

Final  rept., 

by  J.  A.  Bishop.    29  Jun  64,  46p 

PtoJ.  Y  F015  16  01  122 

NCEL  R318 

Unclassified  report 

Descriptors:  (*Paventents,  Composite  materials). 
("Asphalt,  Pavements),  ('Asbestos,  Pavements),  Runways, 
Binders,  Tensile  properties,  Compressive  properties. 
Deformation,  Aging  (Materiala).  Environpental  tests. 
Additives,  Limestone. 

An  ejqperlment  waa  conducted  to  detennlne  the  effect 
on  strength  properties  of  adding  asbestos  fibers  to  asphalt 
paving  mixtures.   Beams,  cylinders,  and  tensile  briquets 
were  nwlded  with  various  percentages  of  asbestos  (up  to 
a  percent)  in  combination  with  other  fillers  and  a  con- 
itant  percentage  of  asphalt.  Specimens  were  tested  at  the 
age  of  0  months  and  at  6  and  18  noonths  (accelerated). 
Marshall  specimens  were  made  of  the  same  mixes  and 
tested  as  soon  as  molded.  On  the  basis  of  a  statistical 
analysis  of  the  test  results,  strength  properties  did  not 
l0q>rove  enou^  to  warrant  Airtber  stud|y.   (Author) 
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SINGLE-CRYSTALS  OF  NONMETALLIC  MATEIUALS. 

Final  rept.,  1  Jun  63-31  May  64. 

by  E.  BI.  Clausen  and  J.  W.  Rutter. 

Jun  64,  34p   R64GC0279M 

Contract  AF49  638  1247.  ARPA  Order447 

Unclassified  report 

Descriptors:    (*SingIe  crystals.  Crystal  growth), 
("Crystal  growth.  Single  crystals).  Heaters,  Plasma  Jets. 
Zone  melting.  Oxides.  Aluminates.  Titanates,  Alumlnimi 
compounds.  Cobalt  compounds.  Nickel  compounds, 
Yttrium  compounds.  Titanium  compounds,  Zirconium 
comixnuids ,  Magnesium  compounds ,  Barium  com-  . 
pounds.  Garnet. 

The  report  describes  two  techniques  for  growth  of  hig^- 
purity  single  crystals  of  nonmetallic  nuiterlsds  using  r-f 
induction-heatli^  equipment  in  a  frequency  range  of  5  to 
100  Mc.   One  technique  used  for  single-crystal  growth  was 
the  Verneuil  nwthod  using  an  lnductloi;i-coupled  plasma  as 
a  heat  source  Instead  of  the  conventional  mixture  <A  com- 
bustible gases.    Materials  that  were  melted  In  the  plasma 
Include  A1203,  CoA1204.  NIO,  Eu203-doped  Y203.  T102. 
CaO  stabilized  Zr02,  MgA1204,  and  MgO.   Single  crystals 
of  C0A1204  were  grown.    The  second  crystal  growth 
technique  investigated  was  floating-zone  melting  using  r-f 
induction  heating.    Materials  that  were  directly  r-f  coupled 
and  subsequently  heated  include  NiO.  Ti02,  BaTiOS.  CaO 
sUbillzed  Zr02.  CoFe204.  and  yttrium  Iron  garnet  (YIG). 
Molten  zones  were  traversed  through  polycrystalllne  rotjs 
of  CoFe204,  YIG.  and  NIO  with  the  majority  of  the  work 
concentrated  on  NIO.   The  shape  of  the  freezing  liquid- 
solid  interface  appeared  to  be  an  important  factor  in 
crystal  growth  by  this  technique.  (Author) 
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Monsanto  Research  Corp.,  Dayton,  Ohio. 

METHODS  FOR  PARTICLE  COUNTING  IN  HYDRAULIC 

FLUIDS. 

Rept.  tor  Sep  61-Nov  63. 

by  Richard  A.  Anduze  and  Jay  C.  Harris.   May  64.   6<^ 

Contract  AF33  616  8483.  ProJ.  7381.  Task  738103 

MLTDR64  72 

Unclassified  report 

Descriptors:   ("Hydraulic  fluids.  Impurities).  ("Count- 
ing methods.  Particles),  Lubricants.  Contamination. 
Particle  size.  Correlation  techniques.  Standards, 
Controlled  atmospheres. 

Four  methods  of  sizing  and  counting  particles  in  hydrau- 
lic fluids  and  lubricants  were  studied.    Tbe  reprodtict- 
Iblllty  of  SAE  Aeronautical  Recommended  Procedure 
No.  598  was  established.   Test  results  on  three  auto- 
noatic  particle  counters:  the  C Intel  Flying  E^t  Resolver, 
tbe  Coulter  Counter,  and  the,  HIAC  Particle  Counter 
were  evaluated  against  the  ARP  No.  598.   Instrument 
theory  and  test  methods  are  described.   Design  and 
construction  of  a  simple  but  effective  dustless  area 
are  given.   Two  of  tbe  automatic  counters  were 
found  to  give  counte  well  within  the  prescribed  pre- 
cision (±33%)  of  the  ARP  No.  598.   Numerical 
differences  in  counte  on  tbe  same  sanqde  are  attribu- 
table to  the  measurement  of  different  physical  proper- 
ties by  tbe  various  methods.   Correlations  between 
counte  were  made.   Precision  of  the  HIAC  Counter 
was  established,  with  standard  deviations  of  4.1%  for 
the  total  count.   3.3%  In  tbe  6-15  micron  range,  and 
11.2%  in  the  16-25  micron  range.   (Author) 
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A  varlaaonal  technique  is  used  to  obtain  a  abort  proof  at 
a  famous  result  of  F.  Rlesz.   (Author) 


AI>-«02  316  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

ON  THE  INSOLUBILITY  OF  CERTAIN  TOPOLOGICAL 

PROBLEMS, 

by  A.  Markov.    12  May  64.   lOp 

FTD  TT64  466.  TT  64  11851 

Unclassified  report 

Unedited  rough  draft  trans,  of  Akademlya  Nauk  SSSR. 
Doklady,  1958,  v.  123,  no.  6,  p.  978-980. 

Descriptors:  (♦Topology,  Theorems),  Combinatorial 
analysis,  Complex  variables.  Binary  arithmetic, 

MathemaUcs,  USSR. 

This  memorandum  is  devoted  to  intensification  and 
structural  perfection  of  results  previously  formulated, 
pertaining,  to  the  problem  of  homemorphism  of  polyhedrals 
and  designated  by  schemes  of  tlieir  triangulations.    The  bases 
of  purely  combinational  theory  of  complexes  and  the  concept 
of  combinatorial  Equivalence  of  complexes  are  discussed. 

AD-602  324  Dlv.    15,  8,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Boeing  Scientific  Research  Labs.,  Seattle,  Wash. 
MODULES  OF  COHERENT  BINARY  SYSTEMS, 
by  Z.  W.  Blmbaum  and  J.  D.  Esary.   Apr  64,  36p 
Dl  82  0344.  Boeing  Math345 

Unclassified  report 

Also  available  from  the  authors. 

Descriptors:  (♦Algebra,  Set  theory),  (♦Set  theory.  Algebra). 
(•Binary  arithmetic,  Model  theory).  Modules  (Electronic), 
Reliability  (Electronic),  Electrical  networks.  Computer 
logic.  Distal  systems,  Mathematical  models.  Vector  analysis. 
Special  functions  (Mathematical). 

The  concept  of  a  'module',  Le.  a  package  of  components  of  a 
system  which  can  be  removed  and  replaced  as  a  whole,  has 
been  long  in  use  in  systems  design  and  analysis.    In  this  paper 
a  formal  definition  of  this  concept  is  given  and  its  properties 
are  studied.   Most  of  the  results  are  olitained  for  'coherent' 
systems,  i.e.  tor  systems  whose  performance  Improves  as 
the  performance  of  their  components  improves.    For  such 
systems  the  relationship  between  modules  and  minimal  paths 
can  be  fully  clarified,  and  the  results  obtained  lead  to  a 
criterion  for  deciding  whether  or  not  a  given  set  of  components 
constitutes  a  module  of  a  given  system.   It  is  shown  that  a 
coherent  system  always  has  uniquely  determined  maximal 
modules  which  have  the  property  that  either  all  are  disjoint 
or  no  two  of  them  are  disjoint.    These  maximal  modules 
determine  uniquely  a  decon^xjsitlon  of  the  system  into  disjoint 
modular  factors.    Furthermore,  a  theorem  on  the  union  of 
modides  (the  'three  modules  theorem'),  which  has  been  pre- 
viously known  for  general  systems,  is  obtained  by  a  rather 
siii4>le  argument  tor  coherent  systems.    (Author) 

AD-602  329  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  SanU  Monica,  Calif. 

ON  THE  RIESZ  REPRESENTATION  THEOREM, 

by  Richard  Bellman-   Jul  64.  8p   RM-4149PR 

Coi^ract  AF49  638  700 

Unclassified  report 

Descriptors:  (*^alculus  of  variations.  Functional 
analysis),  (♦Fimctional  analysis.  Calculus  of  variations), 
Funotlona.  Theorems.  Mapping  (Transformations). 


AD-602  341  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

ON  THE  THEORY  OF  OPERATOR  COBIPUTATION, 

by  V.  A.  DltUn.    14  May  64,  8p 

FTD  TT64  325;  TT  64  11867 

Unclassified  report 

Unedited  rough  draft  trans,  of  A(kademlyi^  N[aul^  SSSR. 
Doklady,  1967,  v.  116.  no.  1,  p.  15-17. 

Descriptors:  (•Integral  transforms.  Theory),  (•Operators 
(Mathematics).  Theory).  Integration  .  Functions,  Theorents. 
Integrals,  USSR. 

This  work  considers  the  application  cf  Mlkuslnskl's  theory 
In  ci>erator  con^Mtation. 


AD-602  344  Dlv.   15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Conunand, 

Wii^-Patterson  AFB,  Ohio. 

SOLUTION  OF  THE  FIRST  BOUNDARY  VALUE  PROBLEM 

FOR  ELLIPTICAL  EQUATIONS  BY  MEANS  OF  NETS. 

by  D.  P.  Grossman.  Jun  64,  lOp 

FTD  nit63  329;  TT  64  11870 

Unclassified  report 

Edited  machine  trans,  of  AJkademly^  N^iuk]  SSSR. 
Doklady,  1956,  v.  106,  no.  5.  p.  770-772. 

Descriptors:  (*Boundary  value  problems,  Partial  dif- 
ferential equations).  (•Partial  differential  ecpiatloos. 
Boundary  value  problems).  (*Numerical  analysis.  Algebra), 
Equations,  Iterative  methods.  Series,  Real  numbers, 
DUEferential  geometry. 


AD-602  345  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

ON  THE  CALCULATION  OF  EH3ENVALUESOF  THE 

LAPLACE  OPERATOR  BY  THE  METHOD  OF  GRIDS. 

by  D.  P.  Grossman.    12  Jun  64,  lOp 

FTD  MT63  328;  TT  64  11871 

Unclassified  report 

Edited  machine  trans,  of  Afkademlya]  N[auk] 
Doklady.  1956,  v.  106,  no.  f,  p.  595-597. 

Descriptors:   (•Integral  transforms,  Tbaory),  (•Operators 
(Mathematics),  Number  theory).  (•Numerical  analjrsls. 
operators  (Mathematics)),  Polynomials.  Matrix  algebra. 
Topology,  Vector  analysis.  Numerical  methods  and 
procedures.  USSR. 


AD-602  347  Dlv.    15.  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB.  Ohio, 

CONSIDERING  THE  SYNTHESIS  OF  DISCRETE 

SYSTEMS  BY  THE  METHOD  OF  POLYNOMIAL 

EQUATIONS, 
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by  M.  R.  BUstratov.   18  Jim  64.  26p 
FTD  TT64  333;  TT  64  11878 

UiUlasslfled  r^jiort 

Unedited  rough  draft  trans,  of  AvtomatOca  |l' 
Telemekfaanflca  (USSR)  1963,  v.  24,  no.  11,!#.  1474-1486. 

Descriptors:  (*Cootrol  systems,  Snytbesli),  (*Numerical 
analysis.  Polynomials).  (*Polynomials,  Equations), 
Optlmlxatkm,  Dynamics,  Errors,  Statlstlfml  processes. 
Functions,  Algebra.  Automatic,  USSR. 


The  problem  was  solved  of  calculating  the  optimal 
controller  in  a  closed  control  system  taking  into  account 
the  preservation  of  the  system  coarseness.   The  following 
criteria  of  optlmlxatlon  were  examined:   the  minimum  of 
dispersion  of  the  system  random  error  under  a  given 
ooefflolent  of  dynamic  error  and  the  minimum  of  the  sum 
error  of  conversion.   The  problem  was  sotvied  with  the 
aid  of  polynomial  equatioas.   (Author) 


AD-602  348 
OTS  Prices: 


Dlv.   15 
HC  $1.00/MF  $0.50 


Foreign  Teoh.  Dlv.,  Air  Force  Systems  Command. 

Wrlgbt-Patterson  AFB,  Ohio. 

ON  DIFFERENTIABLE  MAPPINGS, 

toy  A.  M.  Rodnllnskli.    12  Jun  64.  1^ 

FTD  MT63  332;  TT  64  11874 

Unclassified  repor 

Edited  machine  trans,  of  Avlatsionayl  Inst^ttit.  Moscow. 
Trudy  (USSR)  1956.  v.  61.  p.  58-66. 

Descriptors:  (•Algebraic  topology.  M^iping  (Transforma- 
tions)), (•Miqn>li>S  (Transformations),  Theorems),  Algebraic 
geonietry.  DUferentlal  geometry.  Set  theory.  Combinatorial 
analysis.  Measure  theory.  Topology.  USSH. 

This  article  oootalns  mathematical  proofs  of  three  theorems 
OB  dlfferentlable  mappings.   Theorems  1  and  2  establish  the 
character  of  behavior  of  a  mappli^  near  as  individual  point 
at  wlilch  ttie  Jacobian  is  not  equal  to  sero.   Theorem  3 
asserts  that  If  the  Jacoblan  is  positive  (is  negative)  at  some 
point,  then  it  is  positive  (is  negative)  also  on  a  set  of  positive 
pise,  and  the  Image  of  this  set  Is  also  »«t  «f  positive  size. 


AD-602  371  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 


Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 

THE  APPLICATION  OF  THE  ELIMINATION  METHOD  TO 
THE  PROBLEM  OF  FINDING  THE  EIGENVALUES  AND 
EIGENVALUES  OF  EIGENFUNCTIONS  OF  A  LINEAR 
INTEGRAL  OPERATOR  WITH  A  SYMMETRIC  KERNEL 
by  V.  S.  Shisbov.    10  Jun  64,   22p  , 

FTD  MT63  303,  TT  64  11879  i 

|l|nolasslfled  report 


Edited  machine  trans,  of  Zbumal  VychlsUt4l'nol  Matematikl 
1  MatMnatiobeskol  FlzUd  (USSR)  1962,  v.  i,  no.  3.  p.  398-410. 

Descriptors:   (•Matrix  algebra.  Number  theory), 
{•tategral  transforms.  Theory),  (•Operators  (Mathematics), 
Numerical  analysis).  Functions,  Integrals,  Series,  Integral 
equations.  Algebra,  Numerical  mettiods  sod  procedures, 
Tajdor's  series,  USSR. 


AD-60a387  Dlv.    16 

OTS  Prices:  HC  $a.00/MF  $0.50 

Aotl-SubtnarlBS  Warfare  Lab.,  Naval  Air  4>^lopmeBt 
Cestar.  Johnsvllle.  Pa. 
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UTIUZATION  OF  A  CONFORMAL  MAPPING 

TRANSFORMATION  FC»  DIGITAL  COMPUTATION. 

Technical  note, 

by  E.  M.  Goldberg.   28  lAay  64,  31p 

NADC-AW  N6307 

Unclassified  report 

Desor^litors:  (*Conformal  mapping.  Transformations 
(Mathematlos)),  (•Programming  (Computers),  Transfor- 
mations (Mathematics)),  Mapping  (Transformations), 
Integral  transforms.  Algebraic  geometry.  Geometric 
forms.  Geometry,  Digital  computers. 

A  procedure  was  developed,  based  on  oonformal  m^>ping  tecb- 
niques,  for  efficiently  determining  the  points  of  Intersec- 
tlmi  of  conic  sections.   (The  computational  simplifications 
introduced  were  effected  l>y  a  metliodology  which  may  be 
construed  as  the  geometrical  analogue  of  operational 
calculus  techniques.)   The  heuristic  approach  was  pursued 
throughout.   (Autltor) 


AD-602  396  Dlv.    15.  26 

OTS  Prices:  HC  $4.00/MF  $0.75 

Copenhagen  Univ.  (Denmark). 

BAYESL\N  SINGLE  SAMPLING  ATTRIBUTE  PLANS  FOR 

DISCRETE  PRIOR  DISTRIBUTIONS. 

Technical  rept.  no.  5, 

by  A.  Hald.   Jun  64,    ia4p 

Contract  N62558  3073,  ProJ.  NR042  225 

Unclassified  report 

Descriptors:    (*Sampling,  Statistical  distributions), 
(♦Statistical  distribution.  Sampling),  Binomials, 
Statistical  analysis.  Economics,  Quality  control.  Costs. 

The  main  purpose  of  the  paper  was  to  give  a  rather  com- 
plete tatiulation  and  discussion  of  properties  of  a  system  of 
single  sampling  attribute  plans  obtained  by  minimizing  ' 
average  costs  under  the  assimiptlons  that  costs  are  linear 
in  p,  the  fraction  defective,  and  that  the  distribution  of  lot 
quality  is  a  double  binomial  distribution.   Starting  from  a 
cost  function  containing  6  parameters  and  a  mixed  binomial 
prior  distribution  It  was  shown  how  the  average  coets  may 
be  written  In  a  standard  form  containing  only  two  parameters, 
p  sub  r  and  p  sub  s.  besides  the  parameters  defining  the 
prior  distribution.   The  one  parameter,  p  sub  r.  Is  the 
economic  break-even  quality  and  depends  on  the  coets  of 
acceptance  and  rejection  only,  whereas  the  second 
parameter,  p  sub  s  also  depends  on  the  costs  of  sampling 
inspection  and  tlie  average  quality.   In  a  simple  and  practi- 
cally Important  case  p  sub  r  and  p  sub  s  denote  the  costs 
of  rejection  and  the  coets  of  sampling  inspection,  respec- 
tively, divided  by  the  costs  of  accepting  a  defective  item. 
(Author) 


AD-602  399  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 
Wrlgbt-Patterson  AFB,  Ohio. 

Oti  THE  PRESENTATION  OF  ELEMENTS  OF  SYSTEMS 
OF  COLLINEATIONS  OF  THE  SECOND  THIRD  DEGREE 
AS  PRODUCTS  OF  TWO  POLAR  CORRESPONDENCES 
AND  ON  CERTAIN  PROPERTIES  OF  COLLINEATIONS, 
CONNECTED  WITH  THIS  QUESTION, 
by  V.  A.  Manevlch.   24  Jun  64.  17p 
FTD  MT63  317;  TT  64  11887 

Unclassified  report 

Edited  machine  trans,  of  Matematlcfaeskll  Sbomlk 
(USSR)  1957.  V.  41(83)  no.  2,  p.  221-230. 

Descriptors:  (*M^Hilag  (Transformations),  Pro)eotlv« 
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geometrsr),  (*Pro]ectlye  geometry.  Mapping  (Trans- 
formationfl)).  Algebraic  topology.  Geometric  forms, 
Tranaformatlonfl  (Mathematics),  Differential  geometry. 
Conical  bodies,  USSR. 

This  work  ooosists  of  two  parts.   Part  I  is  concerned  with 
investigating  the  posslbUl^  of  presenting  any  colllneto 
oorrespondence  on  a  plane  in  the  form  qf  the  product  at  two 
correlations  (Polar  correspondences).   Some  properties  of 
oollineation  are  listed.    Part  2  is  devoted  to  resolution  of 
tlie  problem  about  presentation  of  oollineation  in  space  in  the 
form  of  the  product  of  two  polar  correspondences.   Certain 
(fiestlons  connected  with  resolution  of  this  problem  are 
answered. 


AD-602  400  DlT.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

ABSOLUTE  INVARIANCE  AND  INVARIANCE  TO€  IN  THE 

THEORY  OF  DIFFERENTIAL  EQUATIONS,  HI, 

by  N.  N.  Luzln  and  P.  L  KuznetaoT.   30  Jun  64,  7p 

PTD  MT63  325,  TT  64  11888 

Unclassified  report 

Edited  machine  trans,  of  A(jcademiya]  Nytulu  SSSR. 
Doklady.  1951,  v.  80,  no.  3,  p.  325-327. 

Descriptors:  (*Invarianc€,  Theorems),  (*Dlfferentlal 
equations.  Theory),  Functions,  Complex  variables.  Real 
numbers.  Inequalities,  Polynomials,  Number  theory,  USSR. 


AD-602  402  DlT.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command. 

Wright- Patterson  AFB,  Ohio. 

A  ONE -PARAMETER  FAMILY  OF  STRATIFIABLE 

ORTHOGONAL  PAIRS, 

by  N.  L  Alekseev.    IS  Jun  64.   15p 

FTD  MT63  334;  TT  64  11890 

Unclassified  report 

Edited  machine  trans,  of  Aviatsioonyi  Institut,  Moscow. 
Trudy  (USSR)  1956.  v.  61.  p.  20-29. 

Descriptors:   (•Differential  geometry.  Theory),  Geometric 
forms.  Theorems,  Differential  equations.  Integration. 
Algebraic  geometry.  Trigonometry,  USSR. 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  C«j1o. 

OPTIMAL  CONTROL  WITH  RANDOM  LOAD. 

by  N.  N.  KrasoTSkii.   24  Jun  64.    17p 

FTD  MT64  20,  TT  64  11891 

lAiclasslfled  report 

Edited  machine  trans,  of  Slblrskli  Matematicbeskli 
Zhumal  (USSR)  1963,  t.  4,  no.  3,  p.  622-631. 

Descriptors:  (*Control  systems.  Statistical  functions), 
(•Statistical  functions,  Control  systems).  Optimization, 
Partial  differential  equations,  Probablll^,  Dynamic 
programming.  USSR. 

to  tbe  article  Is  studied  the  problem  of  forming  the  mani- 
pulated variable  of  a  controller  taider  tbe  condition  of  minimum 


of  some  index  of  quality  of  the  cootroUed  process.   This 
is  determined  by  the  functional,  given  on  a  limited  section  of 
the  controlled  motion.   The  considered  system  is  subjected  to 
a  load,  described  as  a  Markov  random  of  time  function,  and  to 
Interference.   Optimal  control  is  formed  by  measurement  of 
realized  values  of  the  regulated  quantity  an^  the  load.    For  a 
linear  system  carrying  out  a  minimum  of  the  quadratic 
functional,  is  given  an  obvious  form  of  optimal  control.   Tbe 
problem  is  solved  by  a  method  based  on  Lyapunov  ftinctlons 
taking  into  account  the  principles  of  dynamic  programming. 
(Autbor) 


AD-602  408 
OTS  Prices: 


Div.    15.  30 
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RAND  Corp..  Santa  Monica.  Calif. 

DYNAMIC  PROGRAMMING  AND  ILL-CONDITIONED 

LINEAR  SYSTEMS  H, 

by  R.  Bellman.  R.  Kalaba.  and  J.  Lockett.    Jul  64. 

21p  RM-4201-PR 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:  (*Dynamic  programming.  Linear  pro- 
gramming), (^Linear  programming.  Dynamic  program- 
ming). Operations  research.  Mathematical  programming. 
Sequences,  Functions,  Equations,  Complex  variables, 
Matrix  algebra.  Calculus  of  variations. 

The  aim  of  this  memorandum  was  to  show  bow  an  Ill- 
conditioned  linear  system  Ax  =  y,  can  be  solved.    Realizing 
that  there  exists  a  certain  degree  of  smoothness  in  tbe 
solution,  and  attempt  was  made  to  determine  x  by 
minimizing,  for  appropriate  values  of  lambda,  the  form 
(ax-y,  ax-y)  *  lambda  D  sub  N  (x).    This  was  done  in  a 
sequential  fashion,  using  dynamic  programming,  so  that  no 
matrix  Inversions  were  required. 


AD-602  459  Dlv.    15,  30,  32 

OTS  Prices:  HC  $2.00/MF  $0.50 

Co«de8  «o«*idatlon  for  Research  in  Economics, 

Yale  Univ..  New  Haven,  Conn. 

A  DECOMPOSITION  ALGORITHM  FOR  QUADRATIC 

PROGRAMMING, 

by  Andrew  Whinston.    25  Jun  64,    27p  Cowles  DP172 

Contract  Nonr3055  01,  Pro].  NR047  006 

Unclassified  report 

Descrtptors:  (*Quadratic  programming).  Linear 
programming).  (*Llnear  programming.  Quadratic 
programming),  Operations  research.  Mathematical 
progpramming.  Functions,  Matrix  algebra.  Calculus  of 
variations.  Equations,  Decision  theory,  Eoojomlcs. 

This  paper  presented  one  possible  approach  to  solving  a 
convex  quadratic  programming  problem  where  the  number 
of  constraints  is  large,  but  of  a  special  structure.   In  a 
problem  with  a  large  number  of  constraints-  a  direct 
approach  may  be  impossible  since  the  size  of  the  initial 
basis  matrix  would  cause  difficulty  in  determining  its 
Inverse.   While  in  the  present  algorithm  the  dimensionality 
may  increase  one  may  always  obtain,  at  worst,  approximate 
solutloos.   (Author) 


AD-602  474  Dlv.    15,  26,  30 
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RAND  Corp.,  Santa  Monica,  Calif. 

AN  APPUCATION  OF  DYNAMIC  PROGRAMMING  TO 

LOCATION-ALLOCATION  PROBLEMS, 

by  Richard  Bellman.  Jul  64,  lip  RM-4115PR 

Contract  AF49  638  700  Unclassified  report 
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Descrtptors:  (*Dynamlc  progranuning.  Linear  program- 
ming). (•Linear  programming.  Dynamic  programming). 
Operations  research.  Mathematical  programming. 
Sequences,  Functions.  Calculus  of  variations.  Transfor- 
mations (Mathematics),  Equatioos.  Management 
Mtctneertng. 

This  memorandum  Indlcirtes  a  method  foit  treatii^  the 
problem  of  minimizing  a  type  of  function  t^  frequently 
arises  in  scheduling  and  organization  theory.   The  technique 
presented  here  transforms  the  problem  into  a  dynamic 
programming  one ,  which  can  often  be  readily  resolved 
computationally.    (Autbor) 
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Some  necessary,  but  not  sufficient,  oonditlans  for  an 
extremal  solution  are  developed  for  two  types  of  variational 
problems  in  which  state  variable  discontinuities  are 
permitted.   The  types  of  problems  are  characterized  by  the 
fact  that  the  magnitudes  of  the  discontinuities  are  defined 
by  specified  relationships.   The  necessary  conditions  result 
In  discontinuities  in  tbe  Lagrange  multipliers  at  the  points 
of  discontinuity  in  the  state  variables.   Staqwst- ascent 
methods  are  described  for  solving  problems  which  oocur  in 
engineering  practice.   Two  analytical  example  problems,  one 
wtth  both  the  magnitude  and  occurrence  of  the  discontinuity 
<W1ned  and  one  with  only  the  magnitude  dofined,  are  pre- 
■sutm.1  and  solved  by  the  indirect  metbods  at  the  calculus  of 
mlatlons.   (Autbor) 
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ta  this  note,  a  method  of  refinements  by  dlJCterences  of 
higher  orders  of  the  solution  of  the  mixed  boundary  value 
problem  for  the  Polsson  equation  in  the  rectangle  is  carried 
out.  and  a  ti3orem  Is  presented  giving  the  basis  of  this 
method. 
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Non-linear  confluence  analysis,  necessary  for  the  treatment 
of  experimental  data  when  all  variables  are  subject  to  errors. 
Is  considered  from  the  standpoint  of  the  maximum  likelihood 
method.   The  likelihood  function  is  a  product  of  curvilinear 
integrals  of  the  respective  distribution  densities  of  each 
point  of  the  curve.    For  a  sufficiently  small  curvature  and  a 
normal  error  distribution,  these  integrals  are  evaluated 
approximately,  resulting  in  distribution  functions  of  the 
normal  type  but  with  modified  weights  and  shifted  ejqjerimental 
points.    Thus,  a  confluent  problem  is  reduced  to  an  ordinary 
regressional  one.   Weight  modifications  and  point  shifts  may 
be  found  by  mea^s  of  successive  approximations.  (Author) 
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A  generalization  of  Kuhn's  simple  assignment  probien 
is  considered:   There  are  m  men  and  n  tasks  ^ven  with 
each  man  qualified  for  certain  of  the  tasks.   The  output 
from  each  task  is  given  as  a  concave  function  of  the 
number  of  qualified  men  assigned  to  it.    Find  an  assign- 
ment of  men  to  task,  perhaps  mpre  than  one  man  to  a 
task,  so  as  to  maximize  total  ou^ut.   An  algorithm  for 
solving  this  general  problem  is  given  in  which  transfers 
like  those  used  by  Kuhn  on  the  simple  problem  are  selected 
using  a  node-labeling  procedure  on  a  related  network. 
The  algorithm  yields  for  every  k.  1  <  k  <  m,  an  optimal 
assignment  of  the  first  k  men  only,  employing  a  single 
transfer  to  Increase  k  by  one.   Several  special  forms  of 
the  generalized  problem  are  considered  including  a  target- 
assignment  problem  which  A.  S.  Manne  has  formulated  as 
a  linear  program.   (Author) 
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This  technical  note  discusses  some  very  bnslc  notions 
oonoeming  the  applicability  of  statistios  to  the  analysis  at 
stationary  time  series.  The  purpose  at  the  note  is  to 
provide  an  introduction  to  the  subject  at  an  elementary 
leveL   The  problems  of  parameter  estimation  and  hypo- 
thesis testing  for  a  very  simple  form  of  a  basic  mathe- 
matioal  model  are  considered.   While  the  model  discussed 
is  extremely  simple,  the  statistical  problems  arising  in 
Its  use  are  the  statistical  problems  of  all  harmonic  analysis, 
and  the  results  obtained  extend  to  the  more  general  modeL 
By  keeping  the  model  simple,  focus  was  on  the  main  Issues, 
the  goals  and  methods  of  harmonic  analysis.   Topics  covered 
ire:  Least  squares  estimation;  A  test  for  peiiodlolty. 
Another  test  for  the  largest  intensity;  A  test  for  the 
magnitude  of  the  intensity;  and  Testing  for  the  Whiteness  of 
Normal  Noise. 
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This  report  defines  and  describes  six  formal  systems  of 
logic.  S  sub  1  through  S  sub  6,  for  which  proof  procedures 
or  partial  proof  procedures  are  readily  contrived.   The 
systems  S  sub  1  through  S  sub  4  are  considered  in  order 
to  simplify  the  descriptions  of  S  sub  5  and  3  sub  6.   System 
S  sub  1  is  a  fragment  of  the  classical  propositional  calculus 
whose  theorems  are  those  tautologies  whlob  can  be  shown 
tautologous  by  assuming  them  to  take  on  the  value  falsehood 
and  arriving  at  an  inconsistent  assignment  to  the  variables 
by  not  using  any  'branching'  rules.   This  sf^tem  suggests 
an  efficient  means  of  handling  the  propositional  connectives 
In  the  later  systems.   System  S  sub  2  is  the  completion  of 
S  sub  1.   S  sub  2  has  'branching'  rules  whlcfa  correspond  to 
treating  certain  propositional  variables  by  cases.   This 
differs  from  Gentzen's  treatment  by  Sequenzen  in  that 
Gentzen's  'branching'  rules  consider  the  value  of  the 
antecedent  or  consequent  of  a  formula  by  cases.   System 
S  sub  3  is  a  fragment  of  the  first  order  predicate-function 
calculus.   In  S  sub  3,  formulas  are  proved  by  contradiction. 
The  quaitifiers  of  the  denial  are  strU>ped  by  putting  the 
denial  in  minlscope  form  and  replacing  them  by  Skolem 
functors.   This  is  reminiscent  of  the  Herforand  technique. 
However  S  sub  3  uses  a  process  called  matching  to  consider 
only  reasonable  Herbrand  dlsjuncts. 
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This  paper  presents  a  general  quantitative  system  for 
association  of  theory  and  observation.    The  system,  in 
formulation  and  presentation,  is  directed  toward  the  needs 
of  tbe  user  investigator.   It  is  well  organized  for  use  with 
automatic  machines  in  the  conqxiting  and  Information 
processing.   A  multlvariable  distribution  approach  to  model 
construction  is  used  in  accounting  for  errors  and  other 
sources  of  variation.   As  usual,  hypotibesized  mathematlosl 
descriptions  are  modified  in  accordance  with  the  oliserva^ 
tlonal  data.   The  requirement  of  a  state  of  control  is  re- 
garded as  fundamentaL   The  questlm  of  unidentifiabllity  Is 
given  prominent  consideration;  and  in  this  connection,  the 
general  necessity  of  calibration  is  established  .\'ii  e/np'.a- 
sized.   The  principle  of  maximum  likelihood  is  suggested 
as  the  most  acceptable  ranking  criterion  for  the  sjrstem;  but 
modifications  or  decislon-tiieoretic  extensions  are  not 
precluded.   In  short,  the  ordinary  restrictive  conditions  are 
not  Imposed  in  this  system.   The  fundamental  ideas  are 
discussed  within  the  contextual  framewoik  of  the  system. 
The  general  principles  for  applying  the  system  are  pre- 
sented and  discussed.   The  most  Important  classes  of 
models  are  dealt  with  ma&ematicaUy  in  detalL   (Au&or) 
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The  objective  of  tills  investigation,  as  well  as  an  earlier 
one,  AD-400  968,  was  to  develop  and  exploit  new  relations 
between  the  spheroidal  functions  and  other  better  known 
functions  n^iich  might  reduce  the  labor  and  complication 
involved  in  obtaining  new  numerical  values  of  the 
spheroidal  functions  and  thus  facilitate  the  quantitative 
solutions  of  new  spheroidal  diffraction  problems  or  the 
extension  of  existing  solutions  Into  ranges  not  previously 
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covered.    An  adequate  assessment  of  the  forms  and  methods 
deacrlbed  In  the  discussion  will  depend,  of  course,  on  some 
fairly  Tolumlnous  computations,  as  well  as  some  more 
detailed  analytical  work.    Preferably  these  two  lines  of 
advance  should  be  closely  coordinated  and  the  overall 
direction  should  be  determined  in  accordance  with  the 
requirements  of  the  unsolved  or  only  partly  solved  physical 
problems.    Althou^  the  present  forms  shculd  give  values 
■ufflciently  accurate  for  practical  applications,  it  is  clear 
that  they  are  more  suitable  for  filling  in  gaps  In  existing 
tables  as  the  need  arises  than  for  large-scale  production 
of  new  ones.   One  of  the  principal  features  of  the  Bessel 
fkinction  approximation  is  that  it  exhibits  the  dependence  of 
the  spheroidal  functions  on  the  wavelength-eccentricity 
parameter  c  and  oa  the  eigenvalue  lambda  sub  m  n  more 
explicitly  than  the  usual  representations.    Further 
exploitation  of  this  feature  should  be  of  value  in  a  number 
of  circumstances.   (Author) 
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This  paper  describes  and  Illustrates  a  pr9gram,  which 
has  been  developed  for  the  IBM  7090,  that  represents 
power  series  in  a  symbolic  manner  and  then  uses  them 
for  solving  ordinary  differential  equations.   (Author) 


AD-602  892  Div.    15 

OTS  Prices:  HC  $9.30/MF  $2.75 

Allegany  Ballistics  Lab.,  Hercules  Powder  Co., 
Cumberland,  Md.  _ 

NATURAL  TRIGONOMETMC  FUNCTIONS  OF  SINE, 
COSINE,  AND  TANGENT  FROM  0  TO  360  DEGREES  DJ 
INCREMENTS  OF  0.0002  RADIAN. 
Oct  63,  630p    ABLAlll 
Contract  NOrdl6640 

Unclassified  report 

Descriptors:   (♦Tables,  Functions),  (♦Functions, 
Tables),  (♦Trigonometry,  Function),  Mathematics. 


AD-602  895  Div.    15 

OTS  Prices:  HC  $2.00/MF  $0.50 

Space  Technology  Labs.,  Inc..  Redondo  Beach,  Calif. 
UNIFIED  METHOD  FOR  SOLVING  GENERAL 
BOUNDARY  VALUE  PROBLEMS  IN  LINEAR  ORDINARY 
SYiTrK  M  S 

by  Glen  J.'  CuUer.  Nov  63,  47p   STL  9816  6OO1RU0OO 
Contracts  Nonr233  24,  DA04  4950RD559 

Unclassified  report 

Descriptors:  (♦Boundary  value  problems.  Theory), 
Matzlx  algebn.  Differential  equations.  Transformatloofl 
;s),  Invarlance,  Functions.  Theorems. 


AD-602  929  Div.   15,  6,  8 

OTS  Prices:  HC  $13.97/MF  $4.50 

Navy  Electronics  Lab..  San  Diego,  Calif. 

TABLES  FOR  THE  SEQUENTIAL  BINOMIAL  TEST 

WITH  DETECTION  AND  GENERAL  APPLICATIONS. 

Research  rept.. 

by  R.  A.  Worley,  3  Dec  63.  1097p 

Pro].  SFOOl  02  05.  Task  6072 

NEL  1202 

Unclassified  report 

Descriptors:  (♦Tables,  Statistical  tests),  (*Statlstical 
tests.  Binomials),  (•Binomials,  Sequential  analysis), 
Graphics.  Statistical  analysis.  Signals,  Detection, 
Signal-to-nolse  ratio.  Probability,  Errors,  Radar 
equipment.  Detectors,  Design. 

Statistics  which  predict  the  behavior  of  a  binomial 
sequential  test  (moments  and  distribution  of  sample  size 
and  error  probabilities)  are  tabulated  for  a  variety 
of  parameter  combinations.   Some  of  these  statistics  are 
plotted.   Graphs  and  simple  estimation  methods  are  given 
so  that  a  suitable  sequential  test  may  be  quickly 
constructed.    Binomial  quantization  of  a  continuous  vartabia 
for  a  probability  ratio  test  is  considered;  here  the 
emphasis  is  on  detection  of  signals  In  noise.    The  quanti- 
zation levels  which  minimize  sample  size  have  been 
determined  for  several  common  underlying  distributions. 
The  behavior  of  functions  which  statistically  describe  test 
performance  is  discussed  in  relation  to  interpolation. 
(Author) 


\ 


AD-602  975 
OTS  Prices; 


Div.    15.  26 
HC  $4.00/MF  $0.75 
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Case  Inst,  of  Tech..  Cleveland.  Ohio. 

PURCHASING  RAW  MATEIUAL  IN  A  FLUCTUATING 

MARKET.        . 

by  JoB^  TrevGio.   Apr  64,   llOp 

Contract  Nonrll41  11 

Unclassified  report 

Descriptors:   (*OperatlOBS  research.  Bargaining), 
(♦Decision  theory.  Bargaining),  (♦Statistical  processes. 
Operations  research),  (♦ProbabUlty,  Decision  theory). 
Statistical  analysis.  Numerical  analysis.  Stochastic 
processes,  Mathematical  models.  Inventory.  Costs, 
Materials.  Industrial  procurement.  Simulation. 

A  class  of  situations  is  considered  where  the  usual 
techniques  of  operations  research  do  not  indicate  the  pos- 
sibility of  reducing  to  a  common  unit  all  the  operating 
characteristics  of  a  system  caused  by  some  decision  and 
thus  defining  a  criterion  function.   A  special  wcampl**  of 
this  class  is  ftunlshed  by  the  management  of  raw  i 


ilals  Inventory  in  the  faoe  of  fluctuation  poices  in  the  raw 
nstarlal  market.   Statistically  reliable  a3q>lanatory 
models  of  the  random  behavior  of  price  ate  constructed, 
sod  decision  rules  are  defined  as  transformation  of 
appropriately  chosen  state  varialiles.   Some  functionals 
of  the  random  outcomes  of  decisions  are  computed  as 
Aiootlons  of  the  undetermined  parameter9  open  in  the 


MATHEMATICS  -  DivisionlS 


decision  rule.   Trade-offs  between  such  functionals  or 
system  characteristics  are  analyzed  with  a  view  to 
obtain  a  basis  for  tlie  selection  of  'good'  values  of  the 
parameters.   Tlieoretlcal  results  are  compared 
against  simulated  systems  using  actual  series  as 
Inputs.   (Author) 
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AD-602  325  Dlv.    16,  28,  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

Boeing  Scientific  Research  Labe.,  Seattle,  Wash. 
PATTERN  RECOGNITION  BY  THE  METHOD  OF 
ISOCLINES:    I.  A  MATHEMATICAL  MODEL  FOR  THE 
VISUAL  INTEGRATIVE  PROCESS, 
by  W.  C.  Hoffman.   May  64,  6^   Dl  82  0351; 
Boeing  Math351 

Unclassified  report 

Also  available  from  the  author. 

Descriptors:   (♦P^em  recognition.  Mathematical  analysis), 
(♦Vision,  Mathematical  models),  (*Mathematical  models, 
Vision),  Graphics,  Theory,  Models  (Simulations),  Dif- 
ferential equations.  After-images,  Optical  images.  Sensory 
mechanisms,  Animals,  Eye,  Nervous  system.  Physiology, 
Bionics. 

A  theoretical  model  for  the  visual  integrative  process  Is 
advanced  that  is  based  upon  microelectrode  studies  of  the 
animal  visual  cortex  by  Hubel  and  Wlesel,  Jung,  and  others. 
In  this  theoretical  model  the  cortical  ooliimns  at  direction- 
sensing  elements  found  by  Hubel'  and  Welsel  are  Interpreted 
as  sets  of  Isoclines  making  up  the  visual  field.'  The  form  of 
a  visual  image  corresponds  to  a  family  of  contours  ("orbits'  or 
'paths',  in  the  terminology  of  differential  equations)  that  pass 
through  those  isoclines  stimulated  by  the  corresponding 
retinal  regions.    A  contour  of  an  image  is  thus  approximated 
in  the  visual  cortex  as  an  isoclinic  polygonal  arc.    Hubel  and 
Wiesel's  microelectrode  studies  are  thus  strongly  suggestive 
of  a  differential  equation  interpretation  of  the  visual  integra- 
tive process.   The  Invariance  of  the  visual  integrative  process 
under  rigid  motions  (translation  and  rotation)  and  perspective 
that  is  required  by  the  psychological  phenomenon  of  Gestalt 
enables  us  to  specify  the  particular  form  of  the  differential 
equations  Involved.  (Author) 


AD-602  332 
OTS  Prices; 


Dlv.   16,  17. 
HC  $1.190/MF  $0.50 


Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

THE  ROLE  OF  BACTERIA  IN  ELECTROCHEMICAL 

CORROSION  OF  STEEL  IN  SEA  WATER, 

by  L.  A.  Rosenberg.    18  Jun  64,  16p 

FTD  TT64  393;  TT  64  11858 

Unclassified  report 

Unedited  rough  draft  trans,  of  Mlkrofalologlya  (USSR) 
1963,  V.  32,  no.  4,  p.  689-694. 

Descriptors:  (*Corrosion,  Steels),  (*Bacterla,  Corrosion), 
(•Steels,  Corrosion),  Stainless  steel.  Surface  properties. 
Corrosion  inhibition.  Degradation,  ^Irlllaceae, 
Pseudomonas,  Biological  contamination.  USSR,  Sea  water. 
Sulfates,  Fungus  deterioration. 

Bacteria  play  a  role  of  biological  depolarizers  and  activa- 
tors in  the  process  of  electrochemical  corrosion  of  steel  in 
sea  wat«r.   The  role  of  bacteria  is  very  Important  in  the 
initial  period  when  they  activate  the  metal  surface  and 
accelerate  the  formation  of  microgalvanic  elements.    Later 
on,  corrosion  of  the  metal  becomes  apparent  due  to  increased 
use  of  molecular  hydix>gen  and  depolarization  of  the  cathode, 
and  due  to  the  work  of  the  galvanic  pairs  which  is  maintained 
by  the  anode  process  and  by  the  bacterlogenic  hydrogen 
sulfide  contacting  the  metal.   Only  Intensely  reproducing 
bacteria  with  a  w.ell-expressed  production  of  hydrogen 
sulfide  or  ammonia  enhiaoo&  the  biological  corrosion  of 


carbon  steel.    Most  of  the  cultures  studied  cause  biological 
corrosion  of  carbon  steel  leading  to  a  significant  loss  at 
metal.  (Author) 


AD-602  335  Dlv.    16,  1 

OTS  Prices:  HC  $5.00/MF  $1.00 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 

Wright- Patterson  AFB,  Ohio. 

SPEED.  ACCELERATION,  WEIGHTLESSNESS:    [30ME 

PROBLEMS  IN  PHYSICS  AND  PHYSIOLOGY  IN  CONNECTION 

WITH  ATMOSPHERIC  AND  SPACE  FLIGHT^, 

by  P.  K.  Isakov  and  R.  S.  Stasevich.  10  Jun  64,  154p 

FTD  MT63  103,  TT  64  11861 

Unclassified  report 

Edited  machine  trans,  of  mono.  Skoroetl,  UskoreDlya, 
Nevesomost'  :  Nekotorye  Voproey  Flzlkl  I  Fizlologli 
Prlmenltel'no  k  Poletam  v  Atmosfere  1  Koemlcheskom 
Prostranstve,  Moscow,  1962.  150p. 

Descriptors:  (*Space  fli^t,  I%yslology),  Velocity, 
Acceleration,  Weightlessness,  Vestibular  apparatus, 
Physical  fitness..  Rockets,  Fuels,  Spacecraft,  Astronauts. 
Stimulation,  Reflexes,  Space  medicine.  Blood  circulation. 
Shock  (Pathology).  USSR. 

Speed,  acceleration  and  weightlessness  are  considered  In 
the  light  of  new  data.   A  special  chapter  is  devoted  to  the 
question  of  weightlessness,  in  which  the  physical  conditions 
arising  from  this  phenomenon  and  Its  influence  on  the 
human  organism  and  animals  under  space -flight  conditions 
are  reported.    (Author) 


AD-602  364 
OTS  Prices: 


Dlv.    16,  7 
HC  $2.00/MF  $0.50 


Magna  Corp.,  Anaheim.  Calif. 

BIOCHEMICAL  FUEL  CELLS. 

Quarteily  progress  rept.  no.  7,  1  Jan-31  Mar  64, 

by  J.  J.  Cavallo.    31  Mar  64,  SOp 

Contract  DA36  039sc90866,  Task  1G6  22001A()53  04 

Unclassified  report 

A  Conference  was  held  at  the  U.  S.  Army  Electnxdcs  Lab*., 
on  Mar  4.  1964,  to  discuss  the  progress  and  direction  of  the 
work. 

Descriptors:  (*Blochemistry,  Fuel  cells),  (*Fxiel  cells 
Biochemistry),  Electrochemistry,  Voltage,  Electric 
currents.  Glucose,  Escherichia  coll,  PseiKtomonas,  Formic 
acids.  Electrodes,  pH,  Methylene  blue.  Catalysts,  Oxidation, 
Plants  (Botany). 

Investigation  of  the  formic  acid  htoanode  using  E.  coll  as 
the  biological  catalyst  was  continued.    The  effect  of  varying 
the  pH  and  ionic  strength  of  the  supporting  anolyte,  the 
number  of  bacteria,  and  the  addition  of  methylene  blue  are 
reported.    Attempts  to  inhibit  the  formation  of  the  hydro- 
genlyase  system,  which  degrades  the  formic  acid,  in  E.  coU 
were  largely  unsuccessful.    However,  a  new  organism, 
Pseudomonas  formicans,  was  substituted.    This  organism 
carries  out  a  mixed  acid  fermentation  similar  to  that  of 
E.  coU,  but  is  not  capable  of  producing  a  hydrogenlyase 
system.   Preliminary  bloelectrochemlcal  studies  with  this 
organism  in  an  integrated  cell,  have  produced  current  densi- 
ties of  5  mA/sq  cm  at  a  polarization  of  only  0.26  volt. 
(Author) 


AD-602  375  Dlv.    16,  23 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB.  Ohio. 

IN  A  HEALTHY  BCOY,  A  HEALTHY  SPIRIT, 
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by  N.  FillmoooTl   26  May  64.   Bp 
FTD  TT64  258,  TT  64  11883 


Dtelassifled  report 

Unedited  rourtj  draft  trans,  from  Medltsli*kaya  GazeU 
(USSR)  1963^.  3d  21  Jun.  p.  4.  ^^ 

Deacriptors:  (*Welghtles8ness,  ^aoe  medicine). 
rAstronauts.  USSR),  Exercise,  Training.  Sp«je  flight 
Ear,  Muscles,  Central  nervous  system,  Oardtovawmlar 
system.  P 

Adlscussion  of  the  effects  of  weighttessness  oo  the  human 
«^.  £r°I  Exercise  is  suggested  as  a  method  of  over- 
ooming  the  adverse  efEects  of  welgfatlessnees  and  hypodynamia. 


AD-602  385  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wrl^^t- Patterson  AFB,  Ohio. 
PSYCHIATRY  IN  THE  SOVIET  UNION, 
fay  Nikola  Persic.  22  May  64.  2Sp 
FTD  TT64  269,  TT  64  11895 

Uncla^ified  report 

Unedited  rough  dr^tt  trans,  of  UJecnlcki  VJesnlk 
(Yugoslavia)  1963,  v.  85,  no.  7,  p.  747-758, 

Descriptors:  (•Psychiatry,  USSR),  MentiU  disorders. 
Hospitals.  Medical  personnel.  Medical  equipment. 
Medical  laboratories.  Neurology,  Mediciw.  Psychology, 
Brain,  Pathology,  Ther^iy,  Public  health,  Educatlcm. 
History.  Yugoslavia. 


Miii 


Developments  In  the  field  of  psychiatry,  Inl  psychiatric 
facilities,  and  In  the  education  at  noedical  personnel  in  th 
Soviet  Union  are  discussed. 


AD-602  394  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.60 


Kaiser  Foundation  Research  Inst..  Rlchmqad,  Calif. 
STUDY  OF  PIGMENT  SYSTEMS  OF  PHOTOSYNTHETIC 
(»U3ANISMS.  I 

Final  rept.,  I 

fay  Mary  Belle  Allen.    28  Apr  64,   ^  11 

COBftract  AF19  604  6«3«.  ProJ.  6694,  Task  669404 

Unclassified  report 

Descriptors:   (•Organic  pigments.  Microorganisms), 
(•Photosynthesis,  Abstracts),  Chlorophylls,  Illumination, 
Proteins.  Absorption  spectrum.  Algae,  Electrons.  Ftaoto- 
chemlstry.  Nuclear  ooagnetlc  resonance. 

The  abstract  is  concerned  with  the  pigment*  found  In 
photoeynthetic  microorganisms,  with  the  function  of  these 
pigments  in  photosjmthesis,  with  the  electron  spin  resonance 
signals  Induced  by  illumination  of  pbotosynthetic  organisms, 
and  with  the  Isolation  of  a  macromolecular  chloropiqrll 
complex.    (Author) 


AD-602  405  DIt.   16 

OTS  Prices:  HC  $1.00/MF  $0.S0 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Cocnmand, 
Wrlgtat-Patterson  AFB.  Ohio. 

ON  THE  RELATION  BETWEEN  ARTERIAt  PRESSURE 
CHANGES  AND  THE  STATE  OF  CERTAIN  ItKGULATING 
MECHANISMS  IN  THE  EARLY  PERIODS  AJTER  IONIZING 
RAINATION  DvND]  THE  EFFECT  OF  WHOLE-BODY  ALPHA- 
KRAOIATION  ON  LIPOLYTIC  ENZYME  INDUCTI(H(  BY 


MEDICAL  SCIENCES  •  Division  16 


CONNECTIVE  TISSUE  CELLS, 

&y  A.  N.  Lanln  and  F.  L.  Leites.   28  May  64,  2^ 

FTD  TT64  329;  TT  64  11893 

Unclassified  report 

Unedited  rough  draft  trans,  of  Meditsinskaya  Radiologlya 
(USSR)  1963,  V.  8,  no.  8,  p.  42-48,  54-68. 

Descr^tors:  (•Blood  pressure.  Radiation  effecte), 
(•Enzymes,  Radiation  effects),  Tissues  (Biology), 
Ionization,  Blood  circulation.  Cardiovascular  system. 
Autonomic  nervous  system.  Arteries,  Nerves,  Radiotatology, 
Biochemistry,  Amino  acids.  Metabolism,  Cholesterol, 
Atherosclerosis,  Lipids,  Connective  tissue,  USSR. 

R  was  concluded  that:  the  character  and  degree  of  early 
changes  in  arterial  pressure  depend  on  the  radiation  dose, 
Ite  rate,  and  also  on  the  time  which  passed  from  the  be- 
ginning of  irradiation  to  the  measuring  of  arterial  pressure; 
early  changes  in  arterial  pressure  have  a  phase  character: 
after  a  relatively  short  period  of  time  from  the  start  of 
irradiatloa,  the  arterial  pressure  Increases,  after  a  longer 
period  its  decrease  is  prc^orticmal  to  the  dose;  and  tlie  early 
rise  In  arterial  pressure  is  definitely  connected  to  the  re- 
action of  the  sympathetic  nervous  system,  and  the  subsequent 
drop  is  tied  to  the  predominant  Influence  of  the  parasynq>a- 
thetic  nervous  system.   It  was  also  observed  that  for  both 
an  absorbed  dose  of  0.26  and  0.125  rad  over  the  course  of  the 
test,  a  similar  (with  negligible  differences)  stimulating 
effect  of  wbolebody  alpha-irradiation  onthe  process  of 
induction  of  lipolytic  enzymes  in  cholesterol  granuloma 
occurred.   This  documents  the  favorable  effect  of  the  used 
absorbed  doses  of  alpha-irradiation  on  lipid  metatx>Usm. 
(Autbor) 


AD-602  451  Dlv.    16,  32 

OTS  Prices:  HC  $4.00/MF  $0.75 

Institute  of  Contemporary  Russian  Studies,  Fordham 

Univ.,  New  York. 

SELECTED  ABSTRACTS  FROM  SOVIET  BIOMEDICAL 

JOURNALS,  SER.  H,  NO.  4, 

by  Robert  PoUltzer.   Mar  64,    106p 

Contract  DA19  108  405C>fL867A 

TT  64  11920 

Unclassified  report 

Descriptors:   {•Abstracts,  Microbiology),  (*Mlcrobiology, 
Abstracts),  (•Bibllogra;4iies.  Microbiology),  Immunology, 
Medicine,  Pathology,  Epidemiology,  Infectious  diseases, 
Rickettsia.  Pasteurella,  Brucella,  Bacillus  anthracis. 
Bacteria,  Viruses,  Vaccines,  Antibiotics.  Animals, 
Rodents,  Insecticides,  Veterinary  medicine,  Foot  and 
mouth  disease,  USSR. 

The  bibliography  provides  238  abstracts  on  microfoiologlca 
research  as  translated  tijm  Soviet  biomedical  Journals. 


AD-602  477  Dlv.    16.  38 

OTS  Prices:  HC  $2.00/MF  $0.50  ' 

Aviation  Medical  Acceleration  Lab.,  Naval  Air  Dtmlap- 

meot  Center,  Johnsville,  Pa. 

PLOTTING  AND  ANALYZING  CUMULATIVE  RESPONSE 

CURVES  IN  OPERANT  CONIHTIONING  STUIXES. 

Rept.  no.  13, 

by  Robert  M.  Herrick.   3  Jun  64,  3^ 

Task  MR005  13  0003  16 

NADC-ML  6406 

Unclassified  report 

Descriptors:  (*Reactlon  (Psychology),  Measurement), 
(•Coodlticned  reflex.  Measurement),  Time.  Scale,  Equatiaiis, 
Display  systems. 


79 


Division  16  -  MEDICAL  SaENCES 


AD-602  496 
OTS  Prices 


Dlv.    16 
HC  $2.00/MF  $0.50 


Malecki  Labs..  Inc.,  Chicago.  Dl. 

PRESERVATION  OF  BIOLOGICAL  MATERIALS  BY  FREEZE- 

DRYING. 

Final  rept.  for  1  Jul  62-31  Bter  64, 

by  George  J.  Malecki.    31  Mar  64,  40p 

Contract  DA49  193MD2297 

Unclassified  report 

Descriptors:  ('Freese  drying.  Biochemistry).  (•Preserva- 
tion, Freeze  drying),  Dehydration,  Dessicants,  Gelatins, 
Nitrogen,  Nitrogen  compounds,  Ethyl  ethers,  Ethanols,  Meat, 
Escherichia  coli.  Viability.  Histological  techniques.  Blood, 
Lipids. 

The  feasibility  of  freeze -dehydrating  biological  materials  by 
extracting  frozen  moisture  with  dry  cryogenic  licpilds  in  the 
presence  of  dessicants  was  investigated.    Freeze -dehydration 
of  hydrated  gelatin  capsules  In  liquid  nitrogen  and  liquid  ni- 
trous oxide  proceeded  too  slowly  to  be  evaluated.   Dehydration 
was  feasible  In  ethyl  ether  and  ethyl  alcohol  at  dry  Ice-alcohol 
temperature  (-78.5C).    The  presence  of  a  desslcant  In  the  de- 
hydration system  was  found  to  be  essential  for  complete  drying. 
A  sequential  vacuum  freeze  drylng-nltrous  oxide  critical  point 
dehydration  technique  was  used  to  obtain  porous  dehydrated 
meat  tissue.    Dehydration  of  partially  freeze  (fried  meat  tissue 
(10%  residual  moisture)  waa  also  carried  to  completion  (<1% 
moisture)  in  a  dry  liquid  at  -78.5Cin  the  presence  of  molecular 
sieves.    Preliminary  data  Indicated  that  microorganisms  can  be 
similarly  dehydrated  with  retention  of  viability.  (Author) 


AD-602  526 
OTS  Prices: 


Dlv.    16 
HC  $2.00/MF  $0.50 


Miami  Univ.,  Coral  Gables,  Fla.  School  of  Medicine. 

HUMAN  ELECTRORETINOGRAPHY  AS  A  GAUGE  OF 

VISUAL  PERFORMANCE. 

Annual  progress  rept.  no.  1,  1  Sep  62-1  Jun  63,    . 

by  Thome  Shipley.    21  Jun  63,    26p 

Contract  DA49  193MD2344 

Unclassified  report 

Descriptors:  (*Retlna,  Electric  currents),  (*Vl8ual 
acuity.  Measurement),  Infants,  Humans,  AduUs,  Medical 
equipment.  Medical  examination.  Eye,  Cornea,  Visual 
acuity.  Visual  perception,  AdapUtion  (Physiology), 
Photosensitivity,  Blindness,  Light,  Skin,  Eye  pigments. 

Human  electroretlnograms  (ERG)  of  191  subjects  were 
taken  in  the  ERG  laboratories  of  the  Bascom  Palmer  Eye 
Institute,  with  reference  to:  (1)  doubling  of  a  and  b  com- 
ponents. (2)  correlation  with  dark  -  adaptation.  (3)  general 
Inhibitory  effects,  (4)  general  systemic  ERG  inhibition  and 
enhancement,  (5)  binocular  interaction  effects,  and  (6) 
EBG  In  relation  to  maturation.    S«q>p>ortive  animal  studies 
are  Included  in  this  research.    The  doubling  of  the  b  -  wave 
may  be  related  to  photophobia  and  skin  pigmentation.   The 
ERG  can  be  used  as  an  objective  index  of  dark  -adaptation. 
The  absence  of  the  b  -  wave  In  the  night  blind  Is  Interpreted 
as  an  example  of  possible  specific  Inhlbltlcm  rather  than  of 
specific  loss  of  structure.    Possible  binocular  interaction 
effects  are  noted.    The  role  of  the  ERG  in  general  systemic 
retinal  functioning  is  noted.    The  ERG  in  neonates  presents 
clear  evidence  of  the  existence  of  dark  -  adaptation  at 
birth.   The  chemical  maintenance  of  the  ERG  in  the  iso- 
lated animal  retina  Is  reported. 


AD-602  545  Dlv.    16,  5 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Medical  Research  Lab.,  New  London,  Conn. 
SPEECH  INTELLIGIBILITY  DURING  PROLONGED 


EXPOSURE  TO  HELIUM-OXYGEN. 

Memorandum  rept. 

by  J.  Donald  Harris.    13  May  63,   lip 

Task  MR005  14  1001  4  02 

NMRL  MR63  8 

Unclassified  report 

Descriptors:  (*^)eech,  InteUlgibillty),  (•HeUum,' 
Adaptation  (Physiology)),  ('Speech  recognition.  Under- 
water conununication  systems),  (* Adaptation 
(Physiology),  Speech),  Sound,  Respiration,  Underwater, 
Oxygen,  Physiology,  Noise,  Pressure,  Audiometry, 
Statistical  tests.  Naval  personnel. 

Changes  in  the  intelligibility  of  speech  during  six  days  of 
breathing  a  mixture  of  helium  and  oxygen  were  investi- 
gated.  Speech  was  sampled  before  breathing  the  mix- 
ture, and  on  the  second,  fourth  and  sixth  days  of 
exposure  in  a  chamber  containing  21%  oxygen  and  79% 
helium.   There  was  a  deterioration  in  intelligibility  on 
the  second  day  which  was  not  observable  thereafter.   A 
return  to  more  natural  speech  also  occurred  t^  the 
fourth  and  sixth  days.   It  is  suggested  that  a  talker 
attains  a  more  normal  quality  and  Intelligibility  to  his 
speech  after  becoming  accustomed  to  several  days 
exposure  to  the  heliimi-oxygen  mixture  described. 
(Author) 


AD-602  585  Dlv.    16,  30 

OTS  Prices:  HC  $3.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

COORDINATION  OF  VOLUNTARY  MOVEMENTS  OF  A 

HUMAN  FROM  THE  STANDPOINT  OF  GENERAL 

REGULARITIES  OF  CONTROL  AND  CONTROL  SYSTEMS, 

by  L.  V.  Shakhaidze.   6  Feb  64,  56p 

FTD  MT63  265;  TT  64  11956 

Unclassified  report 

Edited  machine  trans,  of  Problemy  Kibemetlkl  (USSR) 
1962,  V.  8,  p.  309-336. 

Descriptors:   ('Musculoskeletal  system.  Motion), 
(•Central  nervous  system.  Control  systems),  (♦Neuro- 
muscular transmission.  Motion),  Brain,  Nerve  cells. 
Stimulation,  Adaptation  (Physiology),  Motor  reactions. 
Sensory  mechanisms.  Proprioception,  Simulators, 
Models  (Simulations),  Humans,  Cybernetics,  Ganglia, 
Muscles,  Joints  (Physiology),  Programming  (Computers), 
Skeleton,  Feedback,  USSR. 

Contents:  The  l)asic  problems  confronting  the  central 
nervous  system  in  the  control  of  voluntary  movements. 
General  diagram  of  control  of  voluntary  movements  in  a 
human.  Certain  data  on  activity  of  master  and  programming 
mechanisms.  Concerning  the  question  of  activity  of  the 
collating  mechaniism. 


AD-602  599 
OTS  Prices: 


Dlv.    16 
HC  $1.00/MF  $0.50 


Foreign  Tech.  Dlv.,  Air  Force  Systems  Conmiand, 

Wright- Patterson  AFB,  Ohio. 

VESTIBULAR  REACTIVITY  DURING  THE  CUMULATIVE 

ACTION  OF  SLOW  CENTRIPETAL  ACCELERATIONS, 

by  A.  E.  Kurashvili.  24  Jan  64,  17p 

FTD  MT63  179,  TT  64  11970 

Unclassified  report 

Edited  machine  trans,  (rf  Zhumal  Ushnykh,  Noeovykh  i 
Gorlovykh  Boleznei  (USSR)  1962  v.  22   no.  1,  p.  49-55. 

Descriptors:  («Ve8tlbular  apparatus.  Acceleration), 
('Acceleration,  Vestibular  apparatus).  Deceleration. 
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ngrslology.  Reflexes,  Laboratory  animus.  Pulse  rate. 
Respiration,  Motor  reactions.  Measurement,  Dogs. 

The  action  of  slow  acceleration  on  experimental  dogs 
under  the  conditions  of  cumulation  of  stimulation  resulted 
In  a  number  of  vegetative  disorders,  similar  to  the 
symptoms  of  sea-sickness.   The  degree  of  expression  of 
these  reactions  was  directly  dependent  on  the  magnitude  of 
the  acceleration  at  work.   Vegetative  reaotlons,  observed 
(kiring  the  cumulation  of  stimulation,  were  manifested  in 
tbs  form  of  quickening  of  respiration  and  pulse  fluctuations, 
a  decrease  In  the  amplitude  of  fluctuations  of  the  curves  of 
pulse  and  respiration,  and  Increase  In  salivation. 
Involuntary  urination  and  defecation,  general  sluggishness, 
and  loss  of  appetite.   The  most  notlceabU  chaises  In  the 
physiological  reactions  of  the  organism  took  place  during 
the  action  of  acceleration  frequently  changing  in  magnitude 
and  direction  and  especially  during  the  action  of  deceler- 
stlon.   As  a  result  of  excluding  the  function  of  the 
▼estibular  apparatus  the  normal  relations  were  disturbed 
between  the  (Ufferent  analyzers  which  during  the  action  of 
scoeleration  led  to  an  Intensification  of  motor  reaction  and 
a  disturbance  of  cortical  regulation  of  the  reflex  activity 
ot  the  compensator  mechanism.  (Author) 


AD-602  637  Dlv.    16.  18,  1 

OTS  Prices:  HC  $1.00/MF  $0.60 

Army  Natick  Labs.,  Mass. 

QUALITATIVE  EVALUATION  OF  THE  AlBDROP 

IMPACT  CAPABILITY  OF  THE  STERILltBR, 

AUTOCLAVE  FOR  SPECIAL  FORCES. 

by  H.  E.  Antkowiak.   Sep  63.   19p 

ANL  AE016 

BBlfled  report 


1 

UnqUsi 


Descriptors:    (*Medical  equipment.  Air  drop  opera- 
tions). ('Air  drop  operations.  Medical  equipment). 
Cargo  parachutes.  Deformation.  Landing  Impact, 
Velocl^.  Stresses,  Damage.  Armed  forces  supplies. 
Parachute  descents.  Honeycomb  cores.  Sandwich  con- 
struotion,  Paper.  Packing  materials.      1 1 

The  airdrop  Impact  capability  of  the  fuel-heated  pies- 
■ure  autoclave  dressing  sterilUer  was  evaluated.   Six 
and  static  and  one  airdrop  were  conducted.  Results  indicate 
there  was  no  evidence  of  structural  deformation  or  Auc- 
tlonal  defects.   It  was  concluded  that  the  SlierllUer  design 
Is  adequate  for  airdrop  on  a  parachutist  and  by  standard 
airdrop  techniques,  using  paper  honeycomb  as  an  energy 
^ Br.   (Author) 


AD-602  638  Dlv.    16 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Coip.,  SanU  Monica,  Calif. 
HALLUCINOGBNIC  DRUGS:    A  PERSPBCmVE  WITH 
8PBCIAL  RBFBRENCB  TO  PEYOTB  AND  CANNABIS, 
by  William  H.  MoQloailln.  Jul  64,  8^  P-W37 

Unclassified  report 

Descriptors:  (*HaUuoinogens,  Anhalonlum  alkaloids). 
(•Anhalonium  alkaloids.  Addiction),  ('Addiction,  Anhalonlum 
alkaloids),  ('Caimabis,  Tolerances  (Phystology),  Drugs, 
Psychophysiology,  Religion,  Cultore,  Lysergic  acids. 
Psychotropic  agents.  Bibliographies. 

The  extensive  literature  on  peyote  and  Cataabls  sativa 
(marihuana),  with  particular  emphasis  on  reducing  tbe 
onoertainty  about  the  benefits  or  perils  Inherent  in  the 
oae  of  LSD  and  other  recent  additions  to  the  hallucinogen 
family  Is  reviewed:  (1)  Introduction,  (2)  Addiction  and 
hsMtastlOB.  W  P«yote.  (4)  Cannabis,  and  <3)  The  LSD 

OOtltlOySlBJf. 
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AD-602  642  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Valley  Forge  General  Hospital,  PhoenixviUe,  Pa. 

RETURN  OF  MILITARY  MEMBERS  TO  DUTY  TO 

CONTINUE  THERAPY,  WHILE  ON  A  DUTY  STATUS,  FOR 

PERIODS  UP  TO  12  MONTHS  AND  ANNUAL  FOLLOW-UP 

FOR  A  MINIMUM  OF  FIVE  YEARS  AFTER  COMPLETION 

OF  CHEMOTHERAPY. 

Annual  progress  rept  for  1  Jul  63-30  Jun  64, 

by  Stephen  J.  Berte'  and  Steven  E.  Levy.   30  Jun  64,  5p 

ProJ.  6X97  87  001 

Unclassified  report 

Descr4>tors:   (•Military  personnel.  Chemotherapy), 
(•Respiratory  diseases.  Military  personnel),  Diseases, 
Mycrobacterium  tuberculosis.  Medical  examination, 
X-rays,  Drugs,  Physical  fitness.  Military  medicine. 

During  the  period  from  February  1957  through  30  June 
1964,  825  patients  were  returned  to  duty  on  chemotherapy. 
Follow-up  examination  during  chemotherapy  consisted  of 
X-rays,  tuberculosis  cultures,  and/or  physical  examina- 
tions every  three  months  and  X-rays  and/or  physical 
examinations  annually  following  chemotherapy  for  a  mini- 
mum of  five  years.   Of  the  825  patients,  there  were  twelve 
proven  rel^ses,  a  percentage  of  1.4%;  presentiy,  the 
foUow-up  rate  is  72.8%.   This  study  clearly  shows  that  it  is 
feasllde  to  return  patients  with  tuberculosis  to  active  duty 
on  chemotherapy  for  periods  vp  to  twelve  months.  (Author) 


AD-602  649  Dlv.    16,  30 

OTS  Prices:  HC  $3.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

ON  tHE  CONSTRUCTION  OF  A  SIMULATION  OF 

THE  INITIAL  PSYCHIATRIC  INTERVIEW, 

by  Richard  Bellman.  M.  B.  Friend,  and  Leonard 

Kurland.   Jul  64,  57p   RM-4044NIH 

Grant  PHS  GMO9608  03 

Unclassified  report 

Descriptors:   (•Psychiatry,  Programming  (Conqni- 
ters)).  (•Dynamic  programming.  Psychiatry).  Simula- 
tion. Digital  computers.  Education,  Attitudes,  Verbal 
behavior.  Decision  malting.  Reaction  (Psychology), 
Communication  theory,  Diagnosis,  Medical  personnel. 
Medical  examination. 

The  construction  of  a  simulation  of  an  Initial  psychia- 
tric Interview,  which  can  be  regarded  as  an  example  of  an 
adaptive,  multistage  decision  process  is  described  In 
order  to  augment  current  methods  of  teaching  psychia- 
tric interviewing  and  to  provide  an  additional  tool  for 
exploring  basic  problems  of  two-person  oommunicattoo. 


AD-602  702  Div.   16 

OTS  Prices:  HC  $1.00/MF  $0.50 

California  Univ.,  Bericeley.  ^ 

SYNAPTIC  TRANSMISSION  IN  SYMPATHETIC 

GANGLIA. 

Final  rept.  for  1  Jul  63-30  Jun  64, 

by  Benjamin  Llbet,    15  Jul  64.  4p 

Contract  DA18  108AMC161A 

Unclassified  retort 

Descriptors:  (*Neuromusoular  transmission.  Nerve 
cells).  (*Gant^a,  Autonomic  nervous  system),  (•Atropine. 
Neuromuscular  transmission).  Drugs,  Alkaloids.  Brain, 
Autonomic  agents,  SympathomimeUc  agents.  Parasym- 
patholytic agents,  Psychophysiology. 

The  synaptio  mechanisms  in  sympathetic  ganj^a  and  ttas 


Division  16  •  MEDICAL  SCIENCES 


ways  in  which  low  doses  of  atropine  may  act  in  the  body 
were  investigated.   The  results  obtained  support  the 
contention  that  there  Is  an  adrenergic  (inhibitory)  synaptic 
mechanism  operating  In  ganglia,  in  addition  to  the  well- 
known  cholinergic  one.   The  activation  of  this  adrenergic 
mechanism  by  preganglionic  impulses  was  found  to  be 
sensitive  to  blockade  by  atropine.    Atropine  can  affect 
brain  function,  and  has  been  shown  in  recent  years  to  block 
q>ecifically  cholinergic  effects  at  certain  sites  in  the  brain. 
Analyses  of  the  effects  of  cholinergic  agents  and  atropine 
on  brain  function  should  take  into  account  the  possibility 
that  these  effects  are  transpiring  at  postsynaptic  sites 
which  generate  slow  synaptic  responses,  cA  the  types  seen 
in  sympathetic  ganglia.  (Author) 


AD-602  756  Dlv.    16,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Florida  State  Univ..  Tallahassee. 

RESEARCH  IN  PHOTOBIOLOGY  AND  PHOTOCHEMBTRY. 

Final  rept.  for  1  Apr  63-30  Apr  64. 

by  Hans  Gaffron.    23  Jun  64,  ^ 

Grant  AF  AFOSR62  190 

AFOSR  64  1192 

Unclassified  report 

Descriptors:    (* Photochemistry,  Metabolism), 
(•Photosynthesis,  Chemical  reactions),  Ascorbic 
acid.  Oxidation,  Anthoxanthln  pigments,  Plants 
(Botany),  Herbicides,  Ureides,  Algae.  Light,  Absorp- 
tion, Acetates,  Hydrogen,  Oxygen. 

Work  In  the  following  areas  is  briefly  summarized: 
stepwise  photoxidation  of  ascorbate  by  Illuminated  flavin 
In  homogenous  solution:   reversibility  of  herbicide  action: 
use  erf  isolated  chloroplasts  as  llght-al>sorblng  constituents 
in  artificial  photoxldatlons;   li^-induced  acetate  assimi- 
lation in  algae;   simultaneous  release  of  H2  and  02  from 
adapted  algae  in  light  when  C02  is  alwent. 


AD-602  775  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50  ' 

Naval  School  of  Aviation  Medicine.  Pensacola.  Fla. 

VISUAL  CONTROL  OF  HABITUATION  TO  COMPLEX 

VESTIBULAR  STIMULATION  IN  MAN. 

Rept.  no.  95, 

by  Fred  E.  Guedry.  Jr.    5  May  64.  23p 

ProJ.  MR005.13-6001.  NASA  Order  R  93 

Unclassified  report 

Descriptors:  (*Vestibular  apparatus.  Stimulation), 
(•Vision,.  Adaptation  (Physiology)),  Motion  sickness. 
Control,  Rotation,  Humans. 

Twenty  men  completed  an  experiment  in  the  Pensacola 
Slow  Rotation  Room  while  it  rotated  for  several  hours  at 
a  rate  of  45  deg/sec.   Subjects  were  immobile  (relative  to 
the  room)  except  for  habituation  series  which  cotasisted  of 
head  movements  restricted  to  one  plane  and  to  a  particular 
quadrant  of  that  plane.    Visual  problems  were  presented 
with  each  head  movement  to  one  group  of  subject:  another 
group  made  all  head  movements  of  the  habituation  series 
in  darkness.    Tests  conducted  In  darkness  before  and  after 
the  habituation  series  revealed  pronounced  reductions  in 
nystagmus  and  subjective  effects  In  the  practiced  quadrant 
only  in  the  'visual-task'  group.    The  other  group  showed 
no  reduction  of  nystagmus  in  either  the  practiced  or  im- 
practiced  quadrant.    This  experiment  considered  together 
with  another  experiment  just  completed  In^cates  that 
vision  can  be  an  Important  factor  in  habituation  of  human 
subjects  to  vestibular  stimulation.    (Author) 


AD-602  779  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Aviation  Medical  Acceleration  Lab.,  Naval  Air 
Development  Center,  Johnsville,  Pa. 
A  DISCUSSION  OF  MEDICAL  MONITORING  IN  RE- 
LATION TO  SAFETY  IN  CENTRIFUGE  OPERATIONS. 
Rept.  no.  10, 

by  Stuart  Ragland,  Jr.    17  Jun  64,    13p 
Task  MR005  13  1004  1 
NADC-ML  6410 

Unclassified  report 

Descriptors:  (^Monitors,  Medical  equipment),  (*Ao- 
celeration  tolerance.  Monitors),  Voice  communication 
systems.  Television  communication  systems.  Electro- 
cardiography. Diagnosis.  Safety,  Simulation,  Centrifuges. 

The  use  of  humans  as  subjects  during  centrifuge  experi- 
ments and  simulations  requires  that  constant  medical 
monitoring  be  performed  by  a  physician  who  is  completely 
familiar  with  the  requirements  and  procedures  of  the  ex- 
periment.   The  tools  and  techniques  of  the  medical  moditor 
are  evaluated  in  relation  to  their  effectiveness  as  aids  In 
the  performance  at  this  job.   Specifically,  the  importance 
of  a  continuous  voice  communication  loc^  between  the 
subject  and  monitor  is  stressed  so  that  the  monitor  can 
make  continuing  judgments  regarding  the  subject's  con- 
dition based  on  the  apprt^riateness  of  answers,  occurrence 
of  coughing,  etc.  Great  emphasis  is  placed  on  the  impor- 
tance of  closed  circuit  television  as  an  aid  in  monitoring 
since  the  appearance  of  the  subject's  face,  especially  his 
eyes  can  be  checked  for  changes  during  the  runs.   The  role 
erf  the  electrocardiogram  in  monitoring  is  discussed  as 
are  some  of  the  problems  developed  during  acceleration 
runs.   Some  of  the  factors  involved  in  proper  selection  of 
subjects  for  centrifuge  experimentation  also  are  presented. 
(Author) 


AIV602  784  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Henn  Rousselle  Hospital,  Paris  (France). 

RELATION  OF  THE  VISCERAL  AFFERENTS  TO  THE 

ACTIVITY  OF  THE  BRAIN  STEM  RETICULAR  FORMATION 

Final  technical  rept.  for  10  Feb  59-30  Jun  63, 

by  P.  C.  DeU.   30  Jun  63.  2^ 

Contract  AF61  052  229 

AFOSR  64  1270 

Unclassified  report 

Descriptors:    (*Braln,  Neuromuscular  transmissioD), 
(*Neuromuscular  transmission.  Brain),  Control  systems, 
Galvanic  skin  response.  Eye,  Adaptation  (Physiology), 
Sensory  mechanisms.  Motor  reactions.  Respiration, 
Stimulation,  Cerebral  cortex.  Autonomic  nervous 
system.  Nerves.  Reflexes,  Ear,  Muscles,  Thalamus, 
Hypoxia,  Vestlbiilar  apparatus.  Optic  nerve.  Auditory 
nerve.  Central  nervous  system. 

Summaries  of  research  on  Bulbar  Qoatrol'  of  mesence- 
phalic reticular  activation  and  the  en8ulng~etLanges  in 
galvic  skin  reflex,  pupillary  reactions  and  coVttoal  arousal, 
(2)  Reticular  control  of  sensory  system,  (3)  Vij^^^noe  and 
motor  Integration,  and  (4)  Reticular  activating  sya 
the  control  of  Respiration  are  presented. 


AD-602  785  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Minnesota  Univ.,  Minneapolis.  

ALTERATIONS  OF  BRAIN  BIOCHEMISTRY 
DEVELOPMENT  OF  BEHAVIOR, 
by  F.  E.  Shldeman.  1964,  5p 
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Qraat  AF  AFOSR304  63 
AFOSR  64  1276 

'  Jbclassifled  report 

Descriptors:  (*Braln.  Embryos),  (*Sen>«onln,  Brain), 
(*Bebavior,  Serotoola),  Rats,  Biochemistry,  Growth. 

These  studies  were  undertaken  to  provide  a  basis  for 
future  experiments  In  which  the  catecholamine  and/or 
serotonin  of  the  brain  would  be  altered  at  various  stages 
of  embryonic  and  neonatal  development  and  the  influence  of 
such  changes  on  subsequent  development  of  certain  types 
of  behavior  determined.   Infant  rats  were  killed  at  different 
times  after  birth.   The  entire  brain.  Incltttfng  the  medulla, 
was  quickly  removed  and  Immediately  homogenlred  in  two 
volumes  of  cold  0.01  N  hydrochloric  acid.    Total 
catecholamines  were  determined  In  aUquots  of  the  homo- 
genate  by  a  slight  modification  of  the  procedure  of  Shore 
md  Olin.    There  appear  to  be  two  periods  In  the  young, 
developing  rat  at  which  rather  abrupt  increases  In  total 
catecholamine  concentration  occur.   The  first  of  tiiese  is  at 
•Mne  time  between  one  and  one  haL'  and  four  days  after 
birth  and  the  second  when  the  animal  is  twenty-four  to 
twenty-eight  d&ys  of  age.    At  the  latter  time  concentrations 
of  brain  serotonin  are  more  than  twice  those  found  in  the 
newly  bom  animal. 


AD-602  786  Dlv.    16 

OTS  Prices:  HC  $2.00/MF  $0.50 


Sao  Paulo  Univ.  (Brazil). 

ROLE  OF  VARIOUS  BRAIN  STRUCTURES  ON 
PHYSIOLOGICAL  FUNCTIONS.  i , 

Final  technical  rept  for  1  May  69-1  May  M, 
by  Miguel  R.  Covian.    12  Jun  64.  27p  " 

Grant  AF  AFOSR311  63.  continuation  of  Gnint 
AF  AFOSR62  335  1 1 

AFOSR  64  1272  j| 

UfioUsslfled  report 

Descriptors:   (^Nervous  system.  Physiology),  (♦Brain, 
Physiology),  Water,  Metabolism,  Adrenal  glands.  Thala- 
mus, Electrolytes  (Physiology),  Blood  pressure.  Arteries, 
Obstruction  (Physiology),  Drugs.  Respiration.  Hyperten- 
■lon.  Hearing,  Vision,  Cerebral  cortex,  Bex  hormones. 
Birth.  Reaction  (Psychology),  Conditioned  reflex.  Diabetes. 
Pancreas,  Insulin.  Sensory  mechanisms.  Motor  reactions. 
Tolerance  (Physiology),  BraziL  i , 

&immaries  of  15  woiks  completed  or  being  studied  are 
presented. 


AD-602  788  Dtv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Pennsylvania  State  Univ.,  University  Park , 

PHOTO  METABOLISM. 

Research  rept.  for  1  Jan  63-30  Jun  64, 

fagr  E.  S.  Lindstrom.    1964,    3p 

Grant  AF  AFOSR62  283A 

AFOSR  64  1269 

Unclassified  report 

Descriptors:  (*PhotosynthesU,  Bacteria)!,  (*Bacterta, 
Photoajmthesis),  Abstracting,  Metabolism,  Oxidation- 
reductloa  reactions.  Organic  pigments,  Q«rotenolds. 


AD-602  790  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Maudsl«y  Hospital.  Loodon  (Eo«Und). 

CHEMICAL  FACTORS  IN  CEREBRAL  EXdlTATlON. 


MEDICAL  SCIENCES  •  Division  16 


Final  technical  rqit. 
by  H.  McOwaln.  8  May  64,  14p 
Grant  AF  EOAR63  1 
AFOSR  64  1275 

Unclassified  report , 

Descriptors:  (•Cerebral  cortex.  Nerve  impulses), 
(•Nerve  impulses,  Cerebral  cortex),  (^Membranes 
(Biology),  Electrical  properties).  Excitation,  Stimulation, 
Electrodes,  Electrolytes  (Physiology),  CeUs  (Biology), 
Tissues  (Biology),  Sodium  compounds.  Potassium  com- 
pounds. Chlorides,  Body  fluids,  Neuromusculatton  trans- 
mission. Great  Britain. 

Membrane  potentiaU  recorded  intracellularly  from  siloes 
of  cerebral  cortex  gave  a  mean  value  of  59  i:  10  mV  (S.D.). 
Potentials  were  more  sUble  in  media  containing  2.6  mM*  ' 
calcium  than  in  media  with  0.75  mM  calcium.   Small  amounts 
of  KCl  were  ^iplied  to  the  tissue  surface,  and  calculated  to 
give  by  diffusion  concentrations  of  K  up  to  100  mM  near  the 
cells  under  observation.   The  KCl  diminished  Uie  potentials. 
which  subsequently  recovered.    Similar  results  were  ob- 
tained by  additions  of  sodium  glutamate.   Analysis  of  the 
tissue  for  Na,  K,  CI  and  inulln  showed  that  considerable 
gradients  existed  for  these  ions  between  tissue  and  incuba- 
tion fluid;  the  gradients  were  oonq>ared  with  the  observed 
membrane  potentials.  (Author) 


AD-602  818  Div.    16 

OTS  Prices:  HC  $5.00/kIF  $1.00 

Pfizer  (Chas.)  and  Co.,  Inc.,  Brooidyn.  N.  Y. 
PREPARATION  AND  EVALUATION  OF  STAPHYLO- 
COCCAL ENTEROTOXOmS. 
Annual  progress  r^>t.  for  1  May  63-1  Aug  64, 
by  B.  A.  Sobln.   1  Aa%  64,  187p 
Contract  DA49  193MDa428 

Unclassified  report 

Descr^>tors:   (*StaphyIococcus.  Tosdns  and  antitoxins). 
(♦Toxins  and  antitoxtis.  Preparation),  Bacterial  extracts. 
Laboratory  animals.  Toxicity,  Immunity,  Antigen-anti- 
body reactions.  Parenteral  infusions.  Iniection  (Medicine). 
Tolerances  (Physiology). 

Thirty  Stai^ylococcal  enterotoxlods  were  pr^iared  and 
evaluated  in  rhesus  monkeys  in  a  range  flnHlng  study  de- 
signed to  compare  toxicities,  antibody  response,  and  pro- 
tection against  intraveneous  challenge  with  untreated 
Staphylococcal  enterotoxin.   The  immunization  schedule 
consisted  of  three  subcutaneous  injections  of  toxoid  with 
adjuvant  spaced  at  intervals  of  five  weeks.   Some  toxicity 
(emesls,  diarrhea)  was  observed  with  most  of  the  toxid 
preparations  following  the  first  subcutaneous  immimization 
injection.    No  toxic  reactions  followed  the  second  and  third 
immunization  injections.    Antibody  titers,  as  measured  by 
hemagglutination  and  gel-diffusion,  were  generally  low 
after  the  first  immunization  Injections.   Many  of  the  antt- 
bo<iy  titers  rose  sharply  after  the  second  and  third  injections. 
A  number  of  the  Staphylococcal  enterotoxoid  preparations 
provided  excellent  protection  in  monkeys  against  intravenous 
challenge  with  untreated  Staphylococcal  enterotoxin  three 
weeks  after  the  third  and  final  Immunization  injections. 
(Author) 


AD-602  822  Dtv.    16.  28 

OTS  Prices:  HC  $3.00/MF  $0.50 

Institute  for  Behavioral  Research.  Silver  Spring,  Md. 
DRUG  EFFECTS  IN  COMPLEX  BEHAVIORAL  REPER- 
TOIRES IN  MONKEYS,  BABOONS,  AND  MAN. 
Semi-annual  rept.  for  1  Oct  63-31  Mar  64, 
IV  P.  K.  Lertson.  J.  D.  Pindley,  and  C.  B.  Ferster. 


IS 


Division  16  •  MEDICAL  SCIENCES 


3  Jiin  64,  53p 

Contract  DA18  108AMC26A 


Unclassified  report 


Descriptors:  (*Chlorproina*lne,  Behavior),  (•Reaction 
(Psychology),  Chlorpromazlne),  Psychology,  Pharmacol- 
ogy, Performance  (Human),  Learning,  Conditioned 
reflex.  Memory,  J^erformance  tests.  Laboratory  animals. 
Tranquilizers,  Stimulation,  Drugs,  Dosage,  Psychiatry, 
Medical  examination.  Humans,  Monkeys. 

Complex  behavioral  performances  in  monkeys,  baboons, 
and  man  are  described;  important  variables  in  determining 
the  acquisition  and  maintenance  of  these  behaviors  are  dis- 
cussed.  Tte  behaviors  include  two  different  'counting'  rou- 
tines with  the  animals,  and  a  matching-to-sample  problem- 
solving  task  with  humans.   The  effects  of  a  tranquilizing 
drug,  chlorpromazlne,  upon  counting  and  matching-to-sam- 
ple are  presented.   Graphs  and  photographs  are  included. 
(Author) 


A£>-602  852  Div.    16 

OTS  Prices:  HC  f  LOO/MF  $0.50 

Boston  Univ.,  Mass.  School  of  Medicine. 

ESTER  SYNTHESIS  FROM  INOSINE.  DEOXYINOSINE. 

AND  BIBOSE-5-PHOSPHATE  IN  HUMAN  ERYTHROCYTE 

GHOSTS. 

Pinal  technical  rept.  for  1  May  63-30  May  64, 

by  Fabian  J.  LlonettL  27  Jul  64,  13p 

Contract  DA49  007MD542 

Unclassified  report 

Descriptors:  (•Erythrocites,  Metabolism),  (*Esters, 
Biosynthesis).  Pentoses,  Hexoses,  Ribose.  Fructose, 
Enzymes,  Phosphorous  compounds.  Lactic  acid,  Nucleo* 
■Ides,  Glycolysis,  Phosphorylation,  Carbohydrates,  Phos- 
phoius  compounds.  Blood  ceUs,  Viability,  Biochemistry. 

Pathways  for  the  conversion  of  pentoses  to  hexoses  were 
studied  in  ghosts  with  inoslne,  deoxylnosine,  and  rlbose-5- 
pfaoephate  as  substrates.   Inoslne  and  ribose-S-phosphate 
««!«  qualitatively  similar  in  the  synthesis  of  ketopentose- 
lAospbates.  trlosephosphates,  and  hexosephosphates.   Quan- 
titative differences  in  turnover  rates  were  found  to  be  de- 
pendent on  the  substrate  concentrations  of  esters  incubated. 
With  inoslne  a  hexose  to  triose  ratio  of  2:1. was  observed  at 
equilibration,  while  a  ratto  of  1:1  was  found  with  ribose-5- 
pitoephate.    Hexose  synthesis,  apparently  inhibited  at  hi^ 
,^flx)8e-5-phosphate  concentrations,  is  explained  as  a  dis- 
pUcementof  donor  fructose- 6-phosphate  by  acceptor  rlbose- 
S-l4K>qihate  in  the  blmolecular  reaction  with  the  enzyme 
tnnsaldolase.   This  acted  to  stimulate  the  productton  of 
tiloses.    Phosphoglycerate  and  lactic  acid  synthesis  also  ex- 
hibited different  kinetic  characteristics  for  both  inoslne  and 
rQx>Be-5-P.   Both  phosphoglycerates  and  lactete  Increased 
Unetlcally  with  inoslne  and  decreased  with  rlbose-3-P.   The 
data  suggest  that  a  pathway  from  rlbose-5-phosphate  to 
pfaospfaoglycerates  exists  in  the  erythrocyte.  (AuOwr) 


AD-602  879  DtT.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div..  Air  Force  Systems  Command. 
Wright-Patterson  AFB.  Ohio. 
RECONSTRUCTION  OF  MOLECULES, 
by  I.  Shabanova.    14  Jul  64.  4p 
FTD  TT64  581,  TT  64  71133 

Unclassified  report 

Unedited  rough  draft  trans,  from  Vechoriiaya  Moskva 
(USSR)  1964,  12  Feb,  p.  2. 

Descriptors:  (^Cardiovascular  agents.  Effectiveness), 
(•Anesthetics,  Effectiveness),  Drugs,  Phenothlazines, 
Synthesis  (Chemistry),  Anesthesia,  Cardiovascular 
diseases.  Therapy,  USSR. 

A  popularized  article  concerning  the  development  of 
several  new  drxigs  at  the  Institute  of  Pharmacology  and 
Chemotherapy.   Included  are:   'chloroateizne',  for  the 
treatnaeqt  of  stenocardia  and  infarct  of  the  myocardium 
and  which  does  not  lower  the  arterial  pressure;  'trimecaln*. 
an  anesthetic  which  is  effective  for  periods  up  to  48  hour*. 


AD-602  889 
OTS  Prices; 


Div.    16 
HC  $2.00/MF  $0.50 


Walter  Reed  Army  Inst,  of  Research,  Washington,  D.  C. 

THE  EFFECTS  OF  BiIASSIVE  DOSES  OF  IONIZING 

RADL^TION  UPON  CONDITIONED  AVOIDANCE  BEHAVIOB 

OF  THE  PRIMATE. 

Behavioral  Radiology  Lab.  Technical  rept.  no.  3. 

by  Joseph  C.  Sharp  and  Donald  L.  Daoust.   1963.  37p 

NP  14043.    N64  15993 

Unclassified  report 

Descriptors:   (^RadlaUon  effects.  Behavior), 
(♦Behavior,  Radiation  effecte).  Primates,  Radiological 
dosage.  Conditioned  reflex.  Motor  reactions.  Reaction 
(Psychology),  Adaptation  (Physiology),  Whole  body 

irradiation. 

This  experiment  indicates  quite  clearly  that  the  use  of 
behavioral  indexes,  as  opposed  to  survival  times,  should 
result  In  a  marked  readjustment  of  the  time  lines  for  a 
realistic  evaluation  of  the  effecte  of  ionizing  radiation  In 
military  and  civil  defense  situations.   This  conclusion  la 
based  on  the  following  assumptions:   (1)  Complicated  or 
intricate  motor  manipulations  will  be  severely  attenuated 
by  radiation.    (2)  The  shock  avoidance  paradigm  is  a 
powerful  motivator  and  probably  sbould  continue  to  be  used 
in  preference  to  other  forms  of  motivation  for  animal 
experimentation  in  behavioral  radiology.    (3)  The  use  of 
behavioral  indexes  will  result  in  a  more  valid  and  pragmatic 
evaluation  of  the  role  of  ionizing  radiations  in  military 
and  civil  defense  situattons.   (4)  The  techniques  of  long- 
term  t>ehavioral  control  and  the  quantitative  nature  of  the 
recorded  behavior  are  valuable  new  tools  for  behavioral 
radiology. 


AD-602  856  Div.   16,  29 

OTS  Prices:  HC  $1.00/MF  $0.50 

Army  Chemical  Research  and  Development  Labs.. 

Bdgewood  Arsenal.  Md, 

BE  VIEW  OF  THE  WORK  ON  RESUSCITATION, 

by  Rudolph  P.  Johnson.  Jun  64,  16p 

CRDL  TM2  5 

Unclassified  report 

Descriptors:  (*Breattaing  apparatus.  Artificial 
respiration),  (*Artificial  respiration.  Breathing  apparatus). 
Medical  equipment.  Breathing  masks.  Pressure  toeathing, 
Ofaemical  warfare  Inluries. 


AD-602  901 
OTS  Prices: 


Div.    16 
HC  $1.00/MF  $0.50 


Albany  Medical  CoU..  N.  Y. 

CHEMICAL,  ULTRASTRUCTURAL  AND  CLINICAL 

STUDIES  ON  A  PYROGEN  ISOLATED  FROM  LEUKOCYTES. 

Annual  rept.  no.  1.  1  Jun  63-30  May  64. 

by  Katherine  E.  Fritz.   26  Jun  64,  4p 

Contract  DA18  108AMC157A 

Unclassified  report 

Descriptors:    (*Pyrogens,  Chemical  analysis), 
(♦Antigen-antibody  reactions,  Fyrogeui).  i*UMtikocytmm. 
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I^rrogena),  Immunity,  Chromatographic  analysis. 
Bacterial  extracts.  Toxins  and  antitoxins,  Tissues  (Biol- 
ogy). Rodente.  Rabbito,  Humans,  Viruses. 

A  ftu4y  of  leukocytic  pyrogens  is  summarlHBd.   The 
prochiction.  isolation,  and  characterization  of  crude 
pyrogen  along  with  chromatographic,  electrophoretic,  and 
electron  microscopic  analysis  is  described.   Immunologic 
studies  conducted  on  laboratory  animals  treated  with 
pjrrogenlc  material,  and  antibody  reactions  In  tissue  cul- 
tures are  also  discussed. 


AD-602  914  Div.    16 

OTS  Prices:  HC  $2.00/MF  $0.50 

Ibinlch  Univ.  (West  Germany). 

POTENTUL  FACTORS  IN  THE  EPIDERMAt  HORNY 

STRATUM  FAVORING  OR  REPELLING  IN3BCT  BITES 

DBRMATOPHYSIOLOGICAL  INVESTIGATIONS  CONCERN- 

DIO  THE  ATTRACTION  OF  MOSQUITOES  TP  HUMAN 

BEINGS.  I! 

Pinal  technical  rept.  for  1  Jan-31  Dec  63. 

by  Klaus  Boese.  31  Dec  63.  27p 

Contract  DA91  591EUC2695 

Unclassified  report 

Descriptors:  (*Perspiration,  Chemical  analysis), 
(♦Steroids,  Skin),  (*Cullcldae.  Bites  and  stings),  (*Amlno 
aolds.  Skin),  Estrogens,  Reproductive  system.  Humans, 
West  Germaqy,  Biochemistry. 


AD-602  921  Div.    16 

OTS  Prices:  HC  $2.00/MF  $0.50 

Institute  of  Contemporary  Russian  Studies,  ppordbam 
Univ.,  New  York.  [1 

OBSERVATIONS  ON  THE  PRESENT  STATE  OF  PLAGUE 
AND  PLAGUE  CONTROL  IN  THE  SOVIET  UNION 
(ACCORDING  TO  DATA  AVAILABLE  TO  31  OCT  60). 
JUn  64,  32p  11 

Contract  DA18  108  40SCML867  A 


Unclataified  report 

Descriptors:  (♦Indexes,  Epidemiology),  (♦Epidemiology. 
Bibliographies),  (*Communicable  diseases.  Control), 
(♦Pasteurella,  Bibliographies),  Reporte.  Pathology, 
Bacteria,  Chemotherapeutic  agento,  AntigBs-antlbody 
reactions.  Immunity,  Insecticides,  Pest  control.  Subject 
Indexing,  Rodente,  Microtology,  Vaccines.  lUedlcine, 
Diseases.  USSR.  , 

Articles  concerning  observations  on  plague  kbd  plague 
control  in  the  Soviet  Union  are  indexed.   References  to 
previous  reports  are  listed  according  to  subject,  author, 
place,  and  institution. 


AD-602  934 
OTS  Prices: 


Div.    16 
HC  $1.00/MP  $0.50 


Gorgas  Hospital,  Health  Bureau,  Balboa  HeigMs 

(Canal  Zone). 

PROFOUND  HYPOTHERMIA  BY  PERITONEAL  LAVAGE; 

CARDIOVASCULAR  SUPPORT  BY  MECHANICAL 

•PULSATOR'  MASSAGE.  IT 

Annual  progress  rept.  for  16  Jul  63-30  Jun  M, 

by  Casper  Rea.    30  Jun  64,  4p  j  [ 

Proj.  5015 

Unclai$ified  report 

Descriptors:  (♦Hypothermia,  Heart).  (♦Heart, 
Pathology),  (♦Mechanical  organs.  Hypothermia),  Injection 
(Msdlctne).  Peritoneum,  Blood  pressure.  Blood  circula- 
tion, Blood  vessels ,  Cardiovascular  system.  Body 
temperature.  Electronic  equipnoent,  PanaiaA. 
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AD-602  935  Div.    16 

OTS  Prices:  HC  $1.00/MP  $0.50 

Gorgas  Hospital,  Health  Bureau,  Balboa  Hel^^ts 
(Canal  Zone). 

INVESTCATION  OP  METHODS  IN  TREATING  MAXILLO- 
FACIAL FRACTURES. 
Annual  progress  rept.  for  24  Jan-30  Jun  64, 
by  Ervln  E.  Hunsuck.   30  Jun  64,  4p 

Unclassified  repoxC 

Descriptors;  (*Practures  (Bone),  Head),  (*Head, 
Fractures  (Bone)),  Bone,  Jointe  (Phystology),  Medical 
supplies.  Healing.  Musculoskeletal  system.  Medicine, 
Plastic  surgery.  Pace,  Panama. 

Objective  of  this  investigation  is  to  supplement  accepted 
methods  of  reduction  of  maxillo-facial  fractures  by  introduc- 
ing newer  means  of  flxadon.   Dogs  are  to  be  used  to  ascer- 
tain the  feasibility  of  intraoral  open  reductltms  using 
pre-formed  metallic  means  of  fixation  and  stainless  steel 
wire.   When  practicable.  Intraoral  open  reductions  will  be 
used  on  humal  patiento.   There  wlU  be  histologic  study  of 
a»e  physiologic  response  of  osseous  structures  to  the  immo- 
bilization ^ipllances.   Three  patiente  have  been  success- 
fully treated  by  newer  and  revised  methods  of  fixation.   The 
methods  utilized  in  the  three  cases  that  were  successful 
could  be  performed  in  a  mass  casualty  situation  without 
ttie  benefit  of  an  operating  room  and  required  ancillary 
personnel. 


AD-602  953  Div.    16 

OTS  Prices:  HC  $3.00 /MP  $0.75 

HT  Research  Inst.,  Chicago,  111. 

BIOCHEMISTRY  OF  TOXIC  PROTEINS.    PHASE  TWO. 

ISOLATION  AND  CHARACTERIZATION  OP  COBRA 

NEUROTOXINS. 

Pinal  rept.  for  1  Nov  62-30  Apr  64, 

by  George  B.  Sumyk  and  James  Q.  Kissane.  1  Jul  64, 

79p 

Coitfract  DA18  108  405CML928 

Unclassified  report 

Descriptors:  (♦Venoms,  Chemical  analysis).  (♦Toxins 
and  antitoxins.  Nervous  system).  Reptiles,  Proteins. 
Chromatographic  analysis.  Ion  exchange.  Carbo;^methyl- 
oellulose.  Biochemistry. 

In  the  course  of  the  investigation  an  efficient  and  repro- 
ducible procedure  for  isolation  of  neurotoxic  principles 
from  cobra  venom  was  developed.    Dialysis  of  crude  venom 
and  subsequent  pH  gradient  chromatography  on  carboxy- 
methylcellulose  ion  exchanger  resulted  in  the  isolation  of 
two  different  toxic  principles.    Both  neurotoxins  possess 
comparable  isoelectric  pointe  and  lethal  activities.   The 
LD(50)  of  dry  preparations  range  between  90  and  120 
micro-g  of  protein  per  kilogram  of  mouse.    (Author) 


AD-602  962  Div.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

bgersoll-Rand  Co.,  Tlmonium,  Md. 

ENDOCRINOLOGIC  EFFECTS  OF  ALTERED 

CONSCIOUSNESS. 

Final  comprehensive  rept, 

1964,  5p 

Contract  DA19  108AMC187A 

Unclassified  report 

Descriptors:  (♦Brain,  Wounds  and  injuries),  (♦Endocrine 
glands.  Shock  (Pathology)),  Secretton,  Adrenocorti- 
cotropic hormones.  Central  nervous  system.  Nervous 
system  diseases,  HormooM. 


Division  16  •  MEDICAL  SCIENCES 


AD-602  9€5  Mv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Royal  Coll.  o*  Surgeons  of  England,  London. 
FACTORS  MODIFYING  THE  ACTION  OF 
NEUROMUSCULAR  BLOCKING  AGENTS. 
Final  technical  rept.  for  1  Apr  63-31  Mar  64, 
by  J.  P.  Payne.  31  Mar  64,  16p 
Contract  DA91  591EUC2881 

Unclassifiecl  rq;>ort 

Descriptors:  (*Skeletal  muscle  relaxants.  Barbit- 
urates), (•Barbiturates,  Skeletal  muscle  relaxants), 
Drags,  Anesthetics,  Neuromuscular  transmission. 
Muscle  relaxants.  Cats,  Humans,  Curare  allcaloids. 
Succinates. 

The  effect  of  the  Intravenous  anaesthetic  agents 
thiopentone  and  the  non-barbiturate  preparation  1420 
(Bayer)  on  the  response  to  the  neuromuscular  blocking 
agents  tubocurarine,  gallamine,  decamethonium  and 
suxamethonium  was  tested.   The  frog  rectus  and  the  rat 
diaphragm-phrenic  nerve  preparations  were  used  for  tliis 
purpose.    In  addition  the  rat  diaphragm  preparation  was 
used  to  investigate  tlie  neuromuscular  blocking  action  of 
these  drugs.   The  neuromuscular  blocking  properties  of 
another  intravenous  anaesthetic  tlie  eugenol  derivative 
G.34075  and  a  recently  synthesised  relaxant  diallyl-nor- 
toxiferlne  were  also  investigated  with  this  preparation. 
(Author) 


AD-602  976 
OTS  Prices; 


Div.    16,  30 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

CONSTRUCTION  OF  A  SIMULATION  PROCESS  FOR 

XNTTIAL  PSYCHIATRIC  INTERVIEWING, 

by  N.  L.  Gilbreath,  R.  E.  Bellman,  M.  B.  Friend  and 

Leonard  Kurland.    Jun  64,  14p    P-2933 

Grant  NIH  GM09608  03 

Unclassified  report 

Paper  was  presented  at  the  Annual  ^ynqtoelum  (2nd) 


in  BiomathemaMcs  and  Computer  Sciences  in  the  Life 
Sciences,  Houston,  Texas,  May  64. 

Descriptors:   (•Psychiatry,  Training  devices),  (•Bionics, 
Psychiatry),  {*Medlcal  equipment,  Computers).  (•Verbal 
behavior,  Diagnosis),  Decision  making,  Medical  examina- 
tion, Simulation,  Feedback,  Programming  (Computers). 

A  description  Is  given  of  the  application  of  a  computer 
in  simulating  a  therapist  In  a  patient-therapist  relationship 
during  initial  psychiatric  Interviewing.    The  use  of  this 
technicpie  is  suggested  for  training  purposes. 


AD-602  983  Dlv.    16.  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Alrt)orne  Instruments  Lab.,  Inc.,  Deer  Paiic.  N.  Y. 

A  STUDY  OF  RATE-ANALOG  PROCESSING  METHODS 

FOR  PHYSIOLOGICAL  DATA, 

by  George  W.  Mpjton  and  Robert  J.  Robot. 

May  64,    lOp 

Contract  AF33  616  10462.  ProJ.  7222.  Task  722203 

AMRL  TDR-64  10 

Unclassified  report 

Descriptors:  (*Monltors,  Analog  systems),  (♦Physi- 
ology, Monitors),  Biophysics,  Heart,  Pulse  rate. 
Respiration,  Signals,  Electromagnetic  pulses.  Wave- 
form generators.  Electrocardiography,  Pulse^oounters, 

Circuits,  Design. 

Often  the  most  useful  information  contained  in  signals  of 
physiological  origin  is  the  period  or  repetition  rate  of  the 
waveform.   This  information  is  not  directly  apparent 
through  Inspection  of  the  raw  signal  but  must  be  derived 
by  an  additional  counting  or  measuring  operation,    A  re- 
view of  methods  of  providing  a  direct  indication  of  rate. 
Including  generating  trigger  pulses  from  periodic  physi- 
ological waveforms  and  techniques  for  converting  the 
wave-repetition  period  into  a  rate  analog  are  presented. 
Particular  attention  is  given  to  the  electrocardiographic 
signals  as  a  vehicle  for  demonstrating  a  recommended 
rate  analog  processor  circuit.    (Author) 
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AD-602  336  Dlv.    17 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Cotamand. 
WrlglA-Ptttersoo  AFB,  Ohio. 
SOLDERING  OF  TITANIUM  ALLOY  AT-3  ^WTH 
APPUCATION  OF  VARIOUS  GALVANIC  COVERINGS 
by  A.  Ya.  ainyaev  and  V.  V.  Bondarev.  Juu  64,  1%> 
FTD  MT64  48;  TT  64  11863 

Unclassified  report 
Bdlted  machine  trans,  of  Titan  i  Ego  Splavy  (USSR)  1963, 

Descriptors:  (^Soldering.  Titanium  alloys).  (*Titanlum 
Alloys,  Metal  coatings).  Silver,  Rhenium,  Bbodlum. 
Antioxidants,  Adhesion,  Temperature,  Mechanical 
properties.  Diffusion.  Electrolysis,  CorroHon  inhibition. 
CowtlngB,  USSR.  ^ 


AD-602  361  Div.    17.  26,  31 

OTS  Prices:  HC  $2.00/MF  $0.50 

Naval  Ordnance  Test  Station,  China  Lake,  cUuf. 
PARTUL-PENETRATION  WELDED  CONNfCTIONS  FOR 
ALUMINUM  COMPRESSION  MEMBERS,       ' 
by  James  H.  Jennison  and  Robert  S.  Gill.   Afctr  64,  40p 
NOTS  TP3468;    NAVWEPS  8496  p 

UklDlaBSified  rqwrt 

Descriptors:     (*WeIds,  Mechanical  properties),  (*Welding, 
Aluminum  alloys),  (•Structural  shells,  Compressive  proper- 
ties). Pressure  vessels.  Cylindrical  bodies,  Underwater, 
Hardness,  Stresses,  Buckling  (Mechanics),  Strain 
(Mechanics),  Shear  stresses.  Tensile  properties,  Jolnte, 
Pressure,  Heat  treatment.  Steel.  [ 

For  aluminum  compression  members  or  shetl  structures 
that  cannot  conveniently  be  heat-treated  after  welding,  partial- 
penetration  welding  retains  much  of  the  origtnal  compressive 
strength  of  the  structure  and  is  a  potentially  useful  idea  for 
the  design  of  deep-submezgenoe  vehicles.   Three  sets  of 
1  tqr  2  by  6-inch  6061-T6  dumlnum  short  columns  were  butt 
welded  at  mid-length  with  root  penetrations  of  1/16,  1/8,  and 
1/4  inches.   Con:q>ression  tests  yielded  97,  80,  and  72%, 
respectively,  of  the  strength  of  a  similar  ooe-piece  6061-T6 
aluminum  column.   Additional  teste  of  oolunias  of  various 
lengths  with  1/8-inch  penetration  welds  ytolded  compressive 
strengths  significantly  better  than  similar  columns  with  full- 
penetration  welds.   The  advantage  is  greatest  in  columns  of 
short  and  intermediate  length.   The  partial -penetration  welded 
ooonections  exhibited  enough  shear  and  tensile  strength  for 
applications  in  which  the  loading  is  primari^  compression. 
(Author) 


AD-602  379  Div.    17,  36 

OTS  Prices:  HC  $2.00/MF  $0.50 

Defense  Metals  Information  Center,  Columbos,  Ohio. 
A  REVIEW  OF  DIMENSIONAL  INSTABILITY  IN  METALS 
tajr  Frank  C.  Holden.    19  Mar  64,  46p   DMIC  M189 
Contract  AF33  615  1121,  Pro],  8976 

U»tla88lfied  report 

Descriptors:  (*Preci8loa  finishing,  Metal^,  (•Tolerances 
(Mechanics),  Metals),  (*MetalB,  Precision  Onlshiiv),  Steel. 
Tool  steel.  Stainless  steel,  Nickel  alloys.  Copper  alloys, 
Alumlnom  alloys,  Magnisium  alloys;  Titanium  alloys. 
Machining,  Stability,  Measurement,  MetaUdgraphy,  Control, 
Phaae  studies.  Heat  treatment.  Thermal  extiansioa. 
KLaMOoity,  Creep,  Deformi^oQ. 
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This  memorandum  discusses  briefly  the  mectumlsms  lead- 
ing to  the  dimensional  instability  of  metals  and  alloys,  to- 
gether with  some  related  phenomena:   precision  elastic  limit, 
mlcrocreep,  and  noicrostrain.   Information  of  this  type  is 
needed  in  the  design  and  manufacture  of  precision  devices, 
such  as  bearings,  gage  blocks,  gyros,  accelerometers.  and 
componento  of  missile  guidance  systems'.   Tables  of  data 
from  available  reports  and  papers  are  presented  for  a  number 
of  metals  and  alloys.   These  should  provide  a  useful  source  of 
information  tor  the  selectton  and  processing  of  metals  for 
applications  where  a  high  degree  of  dimenstonal  stability  is 
required.  (Author) 


AD-602  397  Div.    17,32 

OTS  Prices:  HC  $3.00/MF  $0.76 

Defense  Metals  Information  Center,  Columbus,  Ohio. 

DEFENSE  METALS  INFORMATION  CENTER  SELECTED 

ACCESSIONS, 

comp.  by  Mary  F.  Banks.  Jul  64.  50p 

Conbract  AF33  615  1121.  ProJ.  8975 

Unclassified  report 

Descriptors:   (*Metal8,  Bibliographies),  (•Alloys, 
Bibliographies),  Indexes,  Abstracts,  Refractory  metals. 
Non-metals,  Refractory  materials,  Graphite,  Ceramic 
materials,  Coatings,  Composite  materials.  Steel, 
Stainless  steel,  Beryllium,  Titanium,  Magnesium, 
Aluminum.  Nickel  alloys.  Iron  alloys.  Mechanical 
properties. 

An  annotated  bibliography  is  given  on  hi^strength  alloys, 
li^  metals,  nonmetallics,  refractory  metals,  coatings,  and 
composites. 


AD-602  409  Dlv.    17 

OTS  Prices:  HC  $2.00 /MF  $0.50 

Rock  Island  Arsenal  Lab.,  HI. 

WEIGHT  LOSS  OF  PLATED  METALS  HEATED  IN 

VACUUM. 

Techntoal  rept., 

I7  R.  H.  Wolff.    24  Jan  64,  29p 

Proj.  lAO  13001A039 

RIAL  64  233 

Unclassified  report 

Descriptors:    (•Metal  coatings.  Sublimation),  Steel, 
Coatings,  Cadmium,  Lead,  Nickel,  Tin  coatings.  Zinc 
coatings,  Vaporization.  Weight,  Vacuum  systems. 

A  series  of  experlmente  were  conducted  with  0.5  mil 
plated  coatings  on  steel  exposed  to  beat  in  vacuum.   The 
plated  coatings  were  cadmiimi,  ilnc,  lead,  nickel,  and  tin. 
Test  conditions  were  exposure  to  vacuum  at  0.000015  torr 
and  temperatures  from  200F  to  675F.    Periodic  wei^ 
change  measuremente  were  made  In  room  atmosi^re  using 
an  analytical  balance.   Only  slight  variations  of  weight  were 
observed  with  teste  of  lead,  nickel  and  tin.   Cadmium  vola- 
tilized at  rates  of  3.0  to  7.6  mgm/sq  cm  day  for  tempera- 
tures at  400F.    Zinc  coatings  behaved  In  an  unusual  manner. 
An  Initial  rate  of  weight  loss  occurred  at  435F  only  to 
decrease  to  zero  at  450F  with  apparent  constant  wel^t.    With 
increased  temperature  a  rate  of  loss  was  resumed  and  rates 
of  4.5  to  6.5  mgm/sq  cm/day  occurred  at  550F  to  a  total  loss 
of  90%  coatii^  wei^t.  (Author) 


AD-602  412  Div.    17,  31 

OTS  Prices:  HC  $1.50/MF  $0.75 

Naval  Research  Lab.,  Washington,  D.  C. 
METALLURGICAL  CHARACTERISTICS  OF  HIQH 
STRENGTH  STRUCTURAL  MATERIALS. 
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Quarterly  rept.  no.  4,  Feb-Apr  64, 

by  R.  J.  Goode.  R.  W.  Huber,  D.  G.  Howe,  R.  W.  Judy  and 

T.  W.  Crocker.   Jun  64,  80p 

Piols.  SR007  01  01  0850;  SR007  01  01  0854 

NRL6137 

Unclassified  report 

Descriptors:   (^Submarine  hulls.  Metal  plates),  (*Steel, 

Submarine  hulls),  (*Titanlum  alloys,  Submarine  hulls), 
(•Aluminum  alloys.  Hulls  (Marine)),  Test  methods.  Heat 
treatment,  Maraging  steels.  Titanium,  Fatigue  (Mechanics). 
Rolling  (Metallurgy),  Welding,  Niobium  alloys.  Tantalum 
alloys.  Toughness,  Fracture  (Mechanics),  Tensile  proper- 
ties. Molybdenum  alloys.  Tin  alloys,  Microstructure,  Strain 
(Mechanics). 

A  progress  report  covering  research  studies  in  high- 
strength  hull  structural  materials,  conducted  in  the  period 
February  1964  to  April  1964,  is  presented.    These  studies 
included  the  development  of  preliminary  relationships  of 
flaw  size  and  stress  for  fracture  of  quenched  and  tempered 
steels,  maraging  steels,  and  titanium.    Preliminary  informa- 
tion was  developed  on  the  relationships  of  fracture  toughness 
tests  for  aluminum.    Heat-treatment  studies  for  titanium 
alloys  indicated  improvements  in  fracture  toughness  for 
specific  levels  of  yield  strength.    Evidence  that  low-cycle 
fatigue  crack  growth  in  a  strain-controlled  process  is  pre- 
sented for  specially  rolled  and  heat  treated  HY-80  steels. 
(Auttaoi) 


Descriptors:   (*1roii.  Additives),  (*Yttrlum.  Iron),  Casting, 
Microstructure,  Mechanical  properties,  Heating.  Silicon 
alloys,  Nickel  alloys. 

Yttrium  metal  In  varying  amounts  was  added  to  experimental 
laboratory  beats  of  cast  iron  to  study  operating  procedures 
and  related  problems  involved  in  its  use  as  a  nodulizer.   Ap- 
proximately 0.20  to  0.25  percent  yttrium  added  to  the  charge 
produced  the  most  satisfactory  microstructure  and  mechanical 
properties.   Nodular  iron  made  with  yttrium  has  mechanical 
properties  similar  to  nodular  Iroo  made  with  magnesium. 
However,  the  present  price  of  yttrium  makes  It  economically 
unsound  to  xise  for  foundry  prodix;tion  castings.    Materials 
such  as  silicon  and  nickel  alloyed  with  yttrium  did  not  Improve 
the  nodulizlng  efficiency.   Superheating  the  molten  bath  before 
adding  the  yttrium  improved  the  mechanical  properties. 
(Author) 


AD-602  478  Dlv.    17,  26 

OTS  Prices:  HC  11.00/MF  $0.50 

Defense  Metals  Information  Center,  Columbus,  Ohio. 
OBSERVATIONS  ON  DELAYED  CRACKING  IN  WELDED 
STRUCTURES  OF  UNALLOYED  TITANIUM  SHEET, 
by  R.  H.  Ernst,  D.  N.  Williams,  and  H.  R.  Ogden. 
29  Apr  64,  9p   DMIC  M191 
Contract  AF33  615  1121,  Pro).  8975 

Unclassified 


AD-602  432 
OTS  Prices; 


Dlv.    17,  26 
HC  »4.00/MF  $0.75 


Climax  Molybdenum  Co.  of  Michigan,  Detroit. 

ARC-CAST  MOLYBDENUM-BASE  ALLOYS  (1962-1964). 

by  M.  Semchyshen,  Robert  Q.  Barr  and  E.  Kalns.   May  64,  125p 

Contract  llonr2390  00,  Pro  J.  NR039  002 

Unclassified  report 

Descriptors:  (^Molybdenum  alloys.  Heat  treatment), 
(•Heat-resistant  metals  and  alloys.  Castings),  Refractory 
metal  alloys.  Mechanical  properties.  Aging  (Materials), 
Beryllium  alloys.  Extrusion,  Electron  beams.  Titanium 
alloys.  Zirconium  alloys.  Carbides,  Carbon  alloys.  Grain 
structures  (Metallurgy),  Thermochemistry,  Rolling 
(Metallurgy),  Phase  studies.  Transition  temperature. 

The  influence  of  in-process  solution  and  solution  and  aging 
treatments  on  the  properties  of  several  molybdenum-base 
alloys  is  described.   Alloys  of  molybdenum  with  titanium 
and/or  zirconium  were  processed  to  bar  stock  by  extrusion 
and  rolling  procedures.    Extruded  bars  were  prepared  tor 
rolling  to  final  size  either  by  heating  to  the  minimum 
recrystallization  temperature  or  by  the  applicaUon  of  optimum 
solution  or  solution  and  aging  treatments.   The  latter  proce- 
dures resulted  in  significantly  higher  recrystallization 
temperatures  and  tensile  strengths  than  the  procedure  involv- 
ing recrystallization  prior  to  rolling.   The  hl^  elevated 
temperature  strengtlis  obtained  tor  the  molybdenum-base 
alloys  studied  resulted  from  a  critically  dispersed  carbide 
phase.   A  limited  amount  of  work  indicated  that  a  dispersion 
hardenaUe  molybdenum-beryllium  alloy  could  be  worked  by 
extrusion.    Room  temperature  hardnesses  approaching  500  DPH 
were  developed  by  tt»e  application  of  the  proper  solution  and 
fig<ng  treatments  to  the  extruded  molybdenum-beryllium  alloy. 
(Author) 


AD-602  457 
OTS  P>rlces; 


Div.    17 
HC  $1.00/MF  $0.50 


Rock  Island  Arsenal  Lab..  IlL 

YTTRIUM  AS  A  NODULIZER  FOR  CAST  IRON. 

Tecimlcal  rept. 

bjr  W.  C.  Wurtz.   4  Mar  64,  2^ 

RIAL  M  730  Unclassified  report 


Descriptors:  ('Welds,  Titanium).  (•Titanium,  Welding), 
(•Sheets,  Titanivun),  Failure  (Mechanics),  Fracture 
(Mechanics),  Hydrogen  embrittlement.  Panels  (Structural), 
Hydrides,  Mechanical  properties.  Electron  microscopy. 
Stresses,  Brittleness,  Heat  treatment.  Titanium 
compounds. 

A  brief  study  of  delayed  fracture  in  a  seam-welded  titanium 
panel  is  summarized  in  this  memorandum.   Examination  at 
the  fracture  suriace  with  electron  microscopy  showed  that 
the  material  cleaved,  falling  in  a  brittle  manner.   Althou^ 
the  nature  of  the  embrittlement  was  not  clearly  defined, 
titanium  hydride  phase  was  suspected  as  a  prime  contributor 
to  failure.   Even  though  the  hydrogen  content  of  the  titanium 
was  only  65  ppm,  hydride  embrittlement  was  thought  to  have 
occurred  from  precipitation  of  hydride  platelets  on  crystal 
planes  oriented  normal  to  welding  stresses.   Other  work, 
briefly  discussed  In  the  memorandum,  has  confirmed  tluit 
hydride  platelets  in  titanium  can  be  oriented  by  stress  and  that 
tensile  ductility  of  Zircaloy  (which  behaves  similarly  with 
respect  to  hydrogen,  to  titanium)  depends  upon  hydride 
orientation.   Stress-relief  annealing  of  welded  titanium 
stmctures  is  recommended  wtterever  possible  to  minimise 
embrittlement  hy  stress-oriented  hydrides.   (Author) 


AD-602  500  Div.    17,  13 

OTS  Prices:  HC  $3.00/MF  $0.50 

Standard  Pressed  Steel  Co.,  JenUntown,  Pa. 

STRUCTURAL  FASTENING  TECHNOLOGY. 

Progress  rept.  no.  2,  Nov  63- Feb  64, 

bjr  T.  A.  Roach,  Jr.,  M.  H.  Ortner.  and  S.  J.  Klach. 

10  Mar  64,  51p 

Contract  AF33  657  11684 

Unclassified  report 

Descriptors:  (*Fastenlng8,  Refractory  metal  alloys), 
(•Refractory  coatings.  Fastenings),  Oxidation.  Niobium 
alloys.  Tantalum  alloys,  Molybdenum  alloys.  Mechanical 
properties.  Tests,  Heat  treatment.  Deformation,  Aluminum 
compounds.  Oxides,  Chromium,  Titanium.  Silicon.  Slllcldes. 
Electrophoresis,  Bolts,  Locking  fastener  devices. 

The  static  oxidation  portion  of  the  requirement  study 
was  essentially  completed.    Results  and  oonchisions  are 
reported.   Manufacture  and  coating  of  Cb  752  hardwsrs 
Initial  teste  of  deformablUlsr  of  ( 
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columbium  alloys  were  begun,  as  was  the  coating  compar- 
ison portion  of  the  program.    A  survey  of  tastalum  producers 
was  conducted  and  the  state-of-tiie-art  in  tastalum  coatings 
was  reviewed  and  up-dated.   Threaded  fasteners  of  Cb  752 
tor  mechanical  property  tests  were  completed  with  the 
exception  of  the  threadi>ig  of  the  nute.   (Authpr) 


AD-«02  521 
OTS  Prices: 


Div.   17.  25.  30 
HC  $1.00/MF  $0.50 


Illinois  Inst,  of  Tech.,  Chicago. 
SHORT-RANGE  FORCES  IN  ALLOYS. 
Summary  rept. 

by  Leonid  V.  Azaroff.   15  Jul  64,   6p 
Cootraot  Nonrl406  07,  Proj.  NR031  M4 

lA^assified  report 

Descriptors:  (•Alloys,  Atomic  structure).  (•X-ray 
•bsorpUon  analysis.  Alloys),  Solid  solutions.  Copper 
alloys.  Nickel  alloys.  Aluminum  alloys.  Chromium  alloys. 
Vanadium  alloys.  Crystal  structure.  Electron  transistions. 
Atomic  energy  levels.  X-ray  spectroscopy.  Absorption 
spectrum.  Crystallography.  i 

The  power  of  the  x-ray  absoiptioo  spectra  to  ellucldste 
short-range  forces  operating  in  alloys  having  been  cleariy 
demonstrated,  it  remains  to  apply  this  method  to  various 
alloy  systems.   In  the  present  instance  it  appears  that  a 
study  of  transition-metals  and  their  alloys  is  probably 
naost  urgent.    This  is  so  because  of  the  very  large  current 
Interest  in  these  alloys  by  others.    Thus  several  alloy 
systems  containing  the  magnetic  elements  Fe.Co,  and  Ni 
will  be  examined.    At  the  same  time,  alloys  oontalning 
copper  will  be  looked  into  also  because  of  thaix  practical 
lm|>ortance  and  t)ecause  complementary  data  is  readily 
available  to  help  characterize  them. 


AD-602  529 
OTS  Prices: 


Div.    17.  25 
HC  $2.00/MF  $0.50 


Michigan  Univ..  Ann  Artior.  Coll.  of  Englneeliiliv. 
SINTERING  OF  METAL  OXIDES. 
Final  rept.  i 

hr  0.  Parravano.  Oct  63.  28p  ORA  02832  Ifl 
Contract  AF49  638  493.  Projs.  9762.  02832,  \ 
Tsak  37621 

Uadasf  Ified  report 

Descriptors:  (*Metals,  Oxides),  (*Qxides.  Sintering), 
(•Sintering,  Oxides).  Surfaces,  Single  crystals.  Crystal 
growth.  Powder  alloys,  Rutile,  Titanium  confounds. 
Zinc  compounds.  Vanadium  compounds. 

The  research  program  had  the  following  major  objec- 
tives:  (1)  To  determine  the  transport  mechanisms 
irtiloh  control  the  sintering  of  a  representative  group 
of  metal  oxides;  (2)  To  relate  the  observed  sintering 
mechanisms  to  fundamental  properties  of  the  solids 
(vapor  pressure,  diffusion  coefficients,  devlattons  from 
stoichtometric  composition);  (3)  To  investigaf4  tlw  rolr 
of  whisker  growth  in  metal  oxides  on  their  sittering 
behavior;  (4)  To  assess  the  Influence  of  surfK» 
sitecte  on  sintering  in  oxide  conqxHinds.   (Author) 


AD-602  532  Div.    17 

OTS  Prices:  HC  $2.00/IIF  $0.50 

Materials  Research  Corp.,  Orangeburg,  N.  Y, 

VARIATION  OF  PROPERTIES  OF  FINE  WIRBS  WITH 

DIAMBTBR. 

Bspt'for  1  May  62-31  May  63, 

by  O.  Abowlts,  B.  Hughes,  P.  Barton,  and  R. 


u>9  WIJ 

vlgue. 


Aug  63,  31p 

Contract  AF33  657  9178,  Pro).  7353.  Task  735304 

ASD  TDR63  641 

Unclassified  report 

Descriptors:  (•Single  crystals.  Physical  propertied), 
(•Crystal  growth.  Single  crystals).  Copper,  Silver,  Gold, 
Aluminum,  Crystal  lattice  defects.  Stresses,  Mechanical 
properties.  Strain  (Mechanics),  Fracture  (Mechanics), 
Grain  structures,  Cold-woridng,  Nucleation,  Wire. 

The  growth  of  fsce-centered-cubic  wire  single  crystals 
utilizing  the  strain  anneal  technique  was  investigated, 
and  the  values  of  the  various  parameters  in  the  process 
determined.    With  the  exception  of  aluminum,  annealing 
twins  were  produced  in  all  the  metals  examined  during  the 
gradient  anneal,  and  acted  as  obstacles  to  migrating  grain 
boundaries.   Copper  crystals  .020  in.  diameter  grown  liy 
the  above  technique  were  shown  to  have  a  preferred  orien- 
tation, i.e.  Witt  tteir  major  axis  parallel  to  (100)  .    This 
is  tte  cube  texture  commonly  developed  in  cold  worked 
and  annealed  copper.   Electro  and  chemical  thinning  exper- 
iments on  single  crystals  of  copper  grown  from  bote  tte 
liquid  and  the  solid  have  met  wltt  some  success  and  are 
continuing.    Etch  pit  studies  revealed  pits  on  (111)  faces  of 
copper  crystals  grown  by  a  modified  Bridgman  technique. 
Finally,  a  'hard'  tensile  ajq)aratus  is  at  present  being 
modified  to  enable  tte  observation  of  such  phenomena  as 
tte  yield  point  and  tte  early  stages  of  tte  stress-strain 
behavior  in  addition  to  fracture  properties  of  tte  fine  wires. 
(Author) 

AD-602  533  Dlv.    17 

OTS  Prices:  HC  $4.00/MF  $1.00 

Man  Labe,  Inc.,  Cambridge.  Mass. 

MECHANICAL  BEHAVIOR  OF  INTERMETALUC 

COMPOUNDS. 

Rept.  for  15  Oct  62-14  Sep  63, 

by  L.  E.  Tanner,  J.  J.  Ryan.  I.  Vilks  and  S.  V.  Radcliffe. 

Dec  63,  136p 

Contract  AF33  657  7432.  Pro).  7350,  Task  735001 

ASD  TDR62  1087  P2 

Unclassified  report 

Descriptors:   (•Intermetalllc  compounds.  Mechanical  ' 
properties),  (•Refractory  materials,  Intermetalllc  com- 
pounds). Extrusion,  Vanadium  compounds.  Nickel  copounds. 
Cobalt  compounds.  Heat  treatment,  Microstructure.  X-ray 
diffraction  analysis.  Electron  microscopy.  Tests.  Trans- 
formations, Metallography,  Crystal  structure. 

^wcimens  taken  from  extrusions  of  the  intermetaUic  com- 
pounds VN13.  VN12,  and  VCo3,  of  stoichiometric  cbmposltl<Mi, 
were  given  a  series  of  heat  treatments  to  develop  varying 
degrees  of  order.    Mechanical  properties  of  these  specimens 
were  determined  at  room  temperature  by  means  of  compres- 
sion and  hardness  testing.   Structural  examinations  of  these 
three  compounds  were  started  and  X-ray  diffraction,  light 
microscopy  and  transmission  electron  microscopy  provided 
some  initial  insight  into  their  transformation  behavior.   The 
structural  dependence  of  mechanical  behavior  was  reviewed. 
In  addition,  preliminary  work  witt  off -stoichiometric  com- 
positions of  VNi3,  VNi2  and  VCo3  and  with  stoichiometric 
V2NI.  V3NI,  VCo  and  V3Co  have  been  carried  out.  (Author) 

AD-602  556  Dlv.    17,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tectu  Dlv.,  Air  Force  Systems  Commknd. 

Wright-Patterson  AFB,  Ohio. 

ELECTROCHEMICAL  AND  CORROSION  BEHAVIOR  OF 

STEEL  AND  NICKEL  ELECTRODES  IN  SOLUTIONS  OF 

SULFURIC  ACID,  SUBJECTED  TO  A  REACTION  OF 

V-RADIATION, 

by  Ya.  M.  Kolotyrtdn,  N.  Ya.  Bune.  and  G.  S. 

Tyurlkov.   6  Dec  63.   14^ 

FTD  MT63  126;  TT  64-11924  Unclassified  report 
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DMtion  17  •  METALLURGY 


Edited  machine  trans,  of  Vsesoyuznoe  Soveahchanlya  po 
Radlatsloonol  Khlmll  (All-Unlon  Conference  on  Radiation 
Cbemlatiy)  (no.  1)  Moscow,  25-30  Mar  57.  [Tiudx)  1958. 
p.  143-149. 

Descriptors:  {•Stainless  steel.  Corrosion).  (Nickel, 
Corrosion).  Radiation  chemistry,  SulHirlc  acid.  Electrodes, 
Electrochemistry,  Radiation  damage.  Gamma  rays.USSR. 


AO-«02  562 
GTS  Prices 


Dl¥.    17 
HC  $2.00/MF  $0.50 


Foreign  Tech,  Dlv.,  Air  Force  Systems  Command, 

Wri^-Patterson  AFB,  Ohio. 

STUDY  OF  CONTACT  CORROSION  IN  LABORATORY 

AND  NATURAL  ATMOSPHERIC  CONDITIONS. 

by  I.  L.  Rozenfel'd,  T.  I.  Pa^utskaya  and  L.  M. 

Lapldes.    14  Feb  64,  37p 

FTD  MT63  124,    TT  64  11930 

Unclassified  report 

Edited  machine  trans,  of  JAkademlya  Nauk  SSSR)  . 
Institut  Flricheskol  Khlmll.  Trudy,  1960,  v.  8,  p.  155-172. 

Descriptors:   (•Corrosion.  Metals).  (♦Alloys, 
Corrosion),  Atmosphere,  Humidity,  Protective 
treatments,  Electrodes,  Zinc  coatings.  Aluminum 
alloys.  Steel,  Silver,  Nickel,  Tin  coatings,  Brass, 
Bronze,  Copper,  Chromlzing,  Cadmium.  Magnesium. 
Mica.  USSR. 

Tbe  corrosion  of  metals  was  studied  both  in  the  labora- 
tory and  in  natural  conditions.    It  was  confirmed  thai 
the  influence  of  contact  on  speed  of  corrosion  of 
metals  In  atmospheric  conditions  Is  significant. 


AD-602  595  Div.    17,  4,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB.  Ohio. 

CLASSIFICATION  OF  THE  SOLUBILITY  OF  ELEMENTS 

IN  IRON. 

by  L  L  Komilov.   30  Mar  64,    19p 

FTD  MT63  171;  TT  64  11966 

Unclassified  report 

Edited  machine  trans,  of  A  [kademlya]  N  [aukj  SSSR. 
Ixvestlya.  Seriya  Khlmicheskaya,  1945,  no.  2,  p.  104-112. 

Descriptors:   (*IroD,  Solid  solutions).  (*Solld  solutions. 
Iron).  Iron  alloys.  Impurities,  Chemical  elements. 
Solubility,  Atomic  properties,  Ciystal  lattices.  Chemical 
bonds,  USSR. 

The  question  of  the  solubility  of  elements  of  the  periodic 
system  in  iron  depending  upon  the  relationship  of  their 
atomic  diameters  is  considered.   Elements  ^iMch  have  a 
difference  of  atomic  diameters  not  exceeding  8%  of  the 
atomic  diameter  of  iron  will  form  with  Iron  continuous 
solid  solutions:  a  difference  from  8  to  15%  Is  characterized 
by  the  formation  of  limited  solid  solutions,  and  In  the  case  of 
a  difference  exceeding  20%,  the  elements  are  not  dissolved 
and  are  not  alloyed,    (Auttoij 


AO-602  695  Div.    17 

OTS  Prices:  HC  $3.00/MF  $0.50 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
SUBSTRUCTURE  AND  MECHANICAL  PROPERTIES  OF 
REFRACTORY  METAL  WIRES. 
Kept  for  1  ^r-30  Oct  63. 


by  Roy  Kaplow,  John  F,  Peck,  Frank  T.  J.  Smith  and 
David  A.  Thomas.  May  64,  5^ 
Contract  AF33  657  11238.  Pro].  7351,  Task  735101 
ML  TDR64  56 

Unclassified  report 

Descriptors:  (•Refractory  metals.  Wire),  (*Wlre. 
Niobium),  (•Niobium,  Mechanical  properties),  Mlcro- 
stnicture.  Hardness,  Recrystalllzation,  Grain  structures 
(Metallurgy),  Electron  microscopy.  Strain  (Mechanics), 
Single  crystals.  Metallography,. Ciystal  structure. 
Structural  properties. 

Polyciystalllne  columblum  wires  of  Qiree  levels  of 
interstitial  Impurity  content  show  steady  work  hardeolag 
in  wire  drawing  to  the  bluest  strain  obtained,  a  tme 
strain  of  5.1.   This  behavior  contrasts  to  f.c.c.  metals, 
which  show  saturation  of  work  hardening  at  true  strains 
greater  than  2.    During  drawing  of  random-texture 
oolumblum,  a  fibrous  microstructure  and  the  (110)  wire 
texture  continually  develop.   If  the  material  has  an  initial 
(110)  texture,  however,  the  texture  diminishes  because  of 
deformation  band  formation,  and  subsequent  recrystalll- 
zation produces  near- random  orientation.    Swaged  wire 
also  show  continued  work  hardening  and  develops  a 
cylindrical  texture  at  high  strains.   Torsion  stress-strain 
curves  for  both  polycrystalline  and  single  crystal 
columblum  have  been  obtained  and  the  effect  of  strain 
reversal  studied,   A  region  of  work  softening  was  observed 
In  both  as-drawn  wire  and  single  crystals  after  reversal 
of  comparable  forward  strains  in  drawn  wire  annealed  at 
700C  or  above  prior  testing.    The  substructures  produced 
during  these  experiments  were  studied  by  electron 
microscopy.  (Author) 


AD-602  726  Div.    17,  14 

OTS  Prices:  HC  $2.00/MF  $0.50 

Purdue  Research  Foundation,  Lafayette,  Ind, 
PROTECTION  OF  REINFORCING  STEEL, 
by  L.  E.  Wood.    Sep  63,  42p 
ORDL-EC  TR2  30 

Unclassified  report 

Descriptors:   (•Corrosion  Inhibition,  Steel).  (•Steel, 
Corrosion  Inhibition),  (*Reinforclng  materials,  Steel), 
Reinforced  concrete.  Corrosion,  Coatings.  Cathodic 
protection.  Antioxidants,  Additives,  Mechanical  proper- 
ties. Hydroxides,  Reviews,  BlbUographiea. 

The  study  consists  of  a  review  of  the  pertinent  literature 
dealing  with  the  protection  of  reinforcing  steel  for  the 
express  purpose  of  determining  the  present  state  of 
knowledge  in  this  area.   The  information  was  placed  into 
four  general  categories:    PorUand  cement  concrete,  pro- 
jective coatings,  Inhibitors,  and  cathodic  protection.    Much 
recent  Interest  was  shown  in  the  field  of  inhibitors  for  use 
against  corrosion  attack.    At  Uie  present  time,  this  area 
would  seem  to  be  the  modt  fruitful  for  additional  research 
to  evaluate  the  effectiveness  of  certain  rust  inhibiting 
additives  and  to  determine  what  effects  these  additives 
would  have  on  the  mechanical  properties  of  concrete. 
(Author) 


AD-602  782  Div.    17,  4,  10 

OTS  Prices:  HC  $2.00/MF  $0.50 

MartlB  MarietU  Corp..  DenTer.  Colo. 

EVALUATION  OF  THE  MECHANISM  OF  CORROSION 

IN  CAPILLARIES. 

Tlittl  rept.. 

by  P.  J.  PlzzoUto,  B.  K.  LarUn.  and  C.  C.  Fatlno. 

23  Jun  64.  46p   Martin  Cr-64-144 

Ccntrsot  AF04  647  576  Uaolaaatftod  nport 
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I>B«Jrlptor«:  (^Corrosion.  Capillary  tubes),  (•Alumtaum 
aUoys,  Corrosion),  (•Corrosive  Uqulds.  PropeUants), 
Dlmetltyl  hydrazine  (1-1),  Nitrogen  oompowods,  Te- 
troxldes.  Water,  Chemical  reactions,  ProiMllant  tanks 
UtfM  rocket  propellants.  Oxidizers. 

Mechanisms  by  which  corrosion  can  occur  iW  a  capillary 
of  2014  aluminum  are  studied   Both  experimental  and 
theoretical  techniques  are  employed  In  the  program.   The 
oorroaive  media  are  products  of  the  reaction  between: 
(1)  water  and  fuel  (a  mixture  of  hydrazine  and  dimethyl 
k^azine):  and  (2)  water  and  oxidizer  (nltrc«en  tetroxlde). 
With  each  of  these  two  reacting  systems,  one  may  form  two 
al^lacement  systems.   In  one  case  the  capillary  is  initially 
flltod  witii  water  which  is  later  di^laoed  by  propellant.   In 
the  other  case  the  caplUary  is  initially  filled  wltii  propel- 
iMt  which  is  later  displaced  by  water.   The  word  capillary 
raters  to  a  crevice  ol  small  diameter  open  at  one  end  to  a 
propeUant  tank  hut  closed  at  the  other  end.   This  U 
latoDded  to  Include  weld  cracks,  weld  porosity,  or  huckbolt 
P«*ohee.   Two  configurations  were  considered  in  detail: 
a  uaiform  cylindrical  hole  and  a  large  cavity  connected  to 
•  propellant  tank  by  a  relatively  narrow  hole. 


AD-602  797  Dlv.    17,  25 

OTS  Prices:  HC  $2.00/MF  $0.75 

Pennsylvania  State  Univ.,  University  Park. 
DIRECT  OBSERVATIONS  OF  FATIGUE  INDUCED 
DEFORMATION  FAULTING  IN  THIN  FOIL  Sff  AINLESS 
STEEL.  ^ 

Final  scientific  rept.  for  1  Jan-31  Dec  63,     { 
by  L.  E.  Murr  and  P.  J.  Smith.  May  64,  74p 
Grant  AF  AFOSR165  63 
AFOSR64  1004 

Unclaiialfied  report 

Descriptors:  (•Foils,  Stainless  steel),  (•Stafeiless 
steel.  Fatigue  (Mechanics)),  •(Deformation,  Stainless 
steel).  Laboratory  equipment.  Electron  microscopy. 
Diffraction  analysis.  Stresses,  Evaporation,  Vacuum 
apparatus.  Single  crystals. 

A  study  was  made  by  transmission  electron  microscopy 
of  thin  foils  of  304  stainless  steel  fatigued  external  to  the 
eleotroo  microaoope  in  reversed  tM«~Mi«g.  aui  of  thin  foils 
fatigued  directly  within  the  microscope  in  altematii« 
tension.   Tbe  build-up  of  slip  deformation  strlations  and 
■taoUng  faults  In  the  thin  foils  during  fatigue  was  correlated 
with  the  dislocation  structures  found  In  thin  films  prepared 
from  fatigued  bulk  specimens.   The  performance  of  the 
special  devices  designed  for  fatigue  of  thin  foils  so  outlined, 
and  the  Importance  of  alternative  methods  of  preparation 
of  more  uniform  fatigue  specimens  by  vapor  deposition  is 
enqihaslzed. 


AD-602  829  Div.    17 

OTS  Prices:  HC  $2.00/MF  $0.50 


COLUM- 


miBOU  Univ.,  Urbana. 

EQUILIBRIUM  SOLUTIONS  OF  NITROGEN  Ttf 

BIUM-BASE  ALLOYS. 

Rept.  for  15  Mar  63-15  Mar  64. 

by  E.  deLamctte.  Y.  C.  Huang,  and  C.  J.  Altalt^tter. 

Jun64,   28p 

Cootract  AP33  657  10626,  Pro].  7351,  Task  7|35106 

MLTDR64  134 

Unclassified  report 

Descriptors:  (•Niobium  alloys.  Impurities),,  (•Nitrogen, 
Solid  solutions).  Zirconium  alloys.  Niobium  compounds. 
Nitrides,  Thermodynamics,  Heat  of  formation.  Heat  of 
solution.  I%ase  studies.  Mechanical  properties.  Internal 
frlotfcMi.  Hardness,  Quenching  (Cooling),  Grain  structures 
(MitaUurfy). 


METAaURGY  •  Division  17 


Thermodynamic  and  mechanical  properties  of  wrtumblum- 
nltrogen  and  columblum-zirconlum-nltrogen  aUoys  were 
rf,!t'^'!f  "*;  '^  ^^^'^  pressure  of  nitrogen  In  equilib- 
rium wltii  single-phase  and  two-phase  alloys  of  various 
binary  and  ternary  compositions  was  determined  as  a 

'!r}?^^  temperature  for  ten^eratures  between  1500C 
Tr^^^'  ,»L^,«f  «ol"tl«  <rf  nitrogen,  heat  of  formation 
«  cb2N,  and  heat  of  solution  of  Cb2N  values  were  deter- 
mined for  pure  columblum  and  columblum  with  0.86  wt  %  Zr. 
Internal  friction  fad  hardness  were  measured  for  several 
aUoys  which  had  been  quenched  from  above  1500C.    For 
the  radiation  quench  used,  solid  solutions  with  0.076  wt  % 
nitrogen  and  over  could  not  be  retained  without  preclpl- 
Utlon.    For  the  coarse-grained  specimens  hardness  In- 
creased from  107  KHN  for  tiie  pure  columblum  to  178  KHN 
(ALthTr"**^  »"<V  containing  0.68  wt  %  nitrogen. 


AD-602  875  Div,    17 

OTS  Prices:  HC  $1.00AIF  $0.50 

Metals  Research  Lab.,  Carnegie  Inst,  of  Tech., 

Pittsburgh,  Pa. 

FATKUE  OF  METALS, 

Progress  rept.  no.  14,  16  ^r-15  Oct  63. 

15  Feb  64,  18p 

Contract  AF33  616  6418 

Unclassified  report 

Descriptors:  (Fatigue  (mechanics).  Iron  alloys),  (*lron. 
Crystal  lattice  defects),  (•Crystal  Uttice  defects.  Iron), 
(•Iron  alloys.  Fatigue  (Mechanics)).  Dynamics.  Cryo- 
genics, Carbon  alloys.  Resistance  (Electrical),  Temper- 
ature, Thermal  properties.  Fracture  (Mechanics).  Tensile 
properties.  Deformation,  Heat  treatment.  Equations, 
Anlsotropy,  Plasticity,  Elasticity,  loqiurities.  Hysteresis. 

The  mlgrational  kinetics  of  point  defects  and  point 
defect-impurity  conq>lexes  in  Iron  and  iron-carbon  alloys 
are  investigated.   Results  of  the  research  Include  a 
dlscusslaa  of  (1)  e^qierlmental  details:  (2)  muTiTniiTn 
elongation  program;  (3)  resistivity  changes  with  plastic 
deformation  and  annealing;  (4)  elastoresistivity;  (5)lncrease 
In  flow  stress  upon  reloading;  (6)  effect  of  plastic  defor- 
mation at  77K  on  me  electrical  resistivity;  (7)  effect  of 
plastic  deformation  on  Young's  modulus;  (8)  c^ect  of 
plastic  deformatloa  on  the  elastoresistivity;  and  (9)  resis- 
tivity hysteresis  daring  the  unk>ad-load  cycle. 


AD-602  906  Div.    17,  1 

OTS  Prices:  HC  $6.00/MF  $1,50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  C<Mnmand. 

Wilght-Patterson  AFB,  Ohk>. 

AIRCRAFT  METAL  SCIENCE:   SECT.  IV,  CHAPS.  4-13 

AND  SECT.  V,  CHAPS.  1-4, 

by  S.  M.  Vlnarov,  30  Mar  64,  369p 

FTD  MT63  207;  TT  64  7U38 

Unclassified  rqjwrt 

Edited  machine  trans,  of  mono.  Aviatsionnoe 
MetallovedsDie,  Moscow,  1962,  p.  271-419. 

Descriptors:  (*Aircraft  industry.  Metallurgy),  Steel, 
Stainless  steel.  Aluminum  alloys.  Nickel  allc^. 
Chromium  alloys.  Tungsten  alloys,  Molybdsaiun  alloys. 
Manganese  alloys,  Silicon,  Brass,  Bronze,  Nioblimi  alloys. 
Magnesium  alloys.  Titanium  alloys.  Tin  alloys.  Heat 
treatment.  Heat  resistant  metals  and  alloys.  Oxidation. 
USSR.  Physical  properties. 

Contents:  classification  and  marking  of  alloyed  steel*, 
nickel  steel,  chromium  steels,  chrome-nlclBel  steels. 
nl^TTm^^lltn-^l^^^^_^^nJlrt^jm_  chromium-nlckBl-moljfMHi^ 


91 


Division  17  •  METALLURGY 


and  chiomlum-molybdenum-allumlnuin  steel,  chromium- 
manganese-slUcon-steel  (Cromansil).  stainless  steels, 
heat-resistant  and  oxldatiOT- resistant  steel  and  alloys. 
heat-resistant  alloys  on  a  l>ase  of  refractory  metals,  tool 
steel,  alxuninum  alloys,  magnesium  alloys,  titanium  and 
its  alloys,  copper  and  antifriction  alloys. 

AD-602  918  Div.    17 

OTS  Prices:  HC  Jl.OO/MF  $0.50 

Astronuclear  Lab,,  Westlnghouse  Electric  Corp., 

Pittalwrgh,  Pa. 

PJLOT  PRODUCTION  AND  EVALUATION  OF 

TANTALUM  ALLOY  SHEET. 

Quarterly  rept.  no.  4,  15  Feb-15  May  63, 

by  R.  L.  Ammon  and  R.  T.  Begley.  15  Aug  63,  24p 

WANL  PR-M-005 


Contract  N600  19  59762 


Unclassified  rapoit 


Descriptors:  (*Tantatum  alloys.  Production),  Hafnium 
alloys.  Tungsten  alloys.  High  temperature  research. 
Tensile  properties,  Metallography,  Processing,  Heat 
treatment.  Mechanical  properties.  Carbon  alloys. 
Chemical  analysis.  Welding.  DuctiUty.  Rolling  (Mslol- 
lar^,  S-iaats. 

This  report  describes  tiie  melting  and  conyersion  of 
a  ingots  of  an  optimized  Ta-W-Hf  alloy.   This  alloy, 
designated  T-222,  has  the  composition  Ta-9.6W-2.4Hf- 
O.OIC.    Preliminary  data  indicate  that  T-222  sheet  has 
excellent  high  temperature  strength,  viz.,  53,000  psi  and 
34,900  psi  ultimate  tensile  strength  at  2400  and  3000  F 
respectively.   The  alloy  also  exhibits  excellent  cold 
rolling  characteristics  and  good  weldability.   TIG  welds 
are  fully  ductile  «t>3S«F  over  a  2;5T  bend  radius.   Addi- 
tional evaluation  planned  for  T-a22  Is  described.   (Author) 
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18.  Military  Sciences  and 


MIUTARY  SCIENCES  AND  OPERATIONS  •  Division  18 


}perations 


AD-60a  626  Div.    18,  23,  34 

OTS  Prices:  HC  $4.00/MF  $1.00 

Applied  Psychology  Corp.,  Arlingtoo.  Vs. 

COMPARATIVE  STUDY  OF  THREE  AIRBdltNB  niAQB 

SENSORS. 

Final  rept. 

Am  64,  150p 

Contract  AF30  603  3232,  Pro].  6<5A 

RADC  TDR64  181 

Unblasslfled  report 

Descriptors:  (*Air  Intelligence.  Images),  Fhotogr^jhio 
Images,  Infrared  images.  Radar  images,  tatelllgibillty, 
Scale.  Resolution.  Photographic  contrast,  Pbotointer- 
preters.  Training,  Performance  (Human).  MillUpy 
Intelligence. 

The  report  presents  an  analysis  and  discussion  of  Issues 
relevant  to  planning  research  to  examine  the  contributions 
of  multisensor  Imagery  to  Intelligence  requirements. 
Parameters  Influencing  Imagery  are  examined  to  determine 
how  the  Influences  can  be  specified  In  terms  of  scale, 
resolution,  contrast,  or  other  effects.   Experimental  designs 
are  presented  which  allow  for  expansion  and  trade-off  as 
•a)Jects  and  Imagery  become  available.  The  relevance  of 
ground  truth  and  image  truth  to  image  collaotlon  system 
losses  and  performance  evaluation  is  examination. 
FlnaUy,  a  basis  is  presented  for  construction  of  measures 
d  proficiency  of  Image  Interpreters  who  will  serve  as 
subjects  in  research  on  Image  reconnaissaaee  systems, 
ftich  measures  can  be  used  to  select,  match,  or  train 
Mb)eots  to  givea  levels  of  proflcleDoy.  (Atiifaoi) 


AD-603  667  Div.    18.  33 

OTS  Prices:  HC  $4.00/MF  $0.75 

Vitro  Labs.,  Silver  ^ring,  Md. 

INTERIM  SUMMARY  REPORT.  fSUPPLY  FACTORS 

AND  DATA  REPORTING  REQUIREMENTS  FOR  THE 

NAVY  SUPPLY  SYSTEMj. 

Rept.  for  1  May-1  Oct  63, 

by  A.  E.  Rapp.  Jr.,  J.  H.  Soofleld.  and  C.l .  Hamby. 

1  Dec  63,  113p   Vitro  TN1744  00  1  ^ 

Contract  Nonr3836  00 

Uncla^lfied  rc|>ort 

Descriptors:  (^Logistics,  DaU),  (*Invei^ry  control. 
Naval  e<yapment).  Malfunctions.  R^wrts,  Tables, 
Documentation,  Electronic  equipment.  Spare  parts. 
Shipyards,  Statistical  analysis.  Supply  depots.  Military 
re<;piirement8.  Naval  procurement.  1 1 

The  major  purpose  at  the  contract  is  to  inveitigate 
failure,  replacement,  and  demand  data,  and  data  analysis 
systems  with  the  objective  of  developing  methods  to  supply 
Input  daU  to  logistics  decisions  rules.   The  program  in- 
cludes aU  Navy  systems  and  all  types  ot  eqti%>ment. 


AD-602  658  Div.    18,  33 
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Vitro  Labs..  Silver  Spring,  Md. 

SUMMARY  REPORT.   [SUPPLY  FACTORS  AND  DATA 

WBPORTING  REQUIREMENTS  FOR  THE  NAVY  SUPPLY 

SrSTBMj. 

Bipt.  for  1  May- IS  Oot  63. 


by  A.  E.  Rupp,  Jr.  and  C.  W.  Hamby.   16  Nov  63,  4^ 
Vitro  TN1744  01  1 
Contract  Nonr3836  00 

Unclassified  report 

Descriptors:  (^Logistics.  Data),  (•Invratory  control. 
Naval  e<piipment).  Naval  procurement.  Malfunctions, 
Reports.  Tables.  Documentation,  ^are  parts.  Military 
requirements,  si9>ply  dq>ots,  Statistical  data.  Data 
processing  systems. 

A  comparison  was  made  of  failure  rate,  usage  rate,  and 
demand  rate  for  a  selected  number  of  parts.   A  study  was 
completed  of  the  data  reporting  requirements  of  the  Navy 
siq)ply  system,  including  an  estimation  of  the  adequacy  of 
current  and  proposed  reporting  systems  in  supplying 
these  requirements.   Replacement  rates  are  being  prq>az«d 
for  parts  on  board  the  USS  Ellison  (DD  864)  for  use  in  tfas 
BIETRI  Program. 
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OTS  Prioes:  HC  $4.00/MF  $1.00 

Vitro  Labs..  SUver  Spring,  Md. 

SUMMARY  REPORf .  [SUPPLY  FACTORS  AND  DATA 

REPORTTNG  REQUIREMENTS  FOR  THE  NAVY  SUPPLY 

SYSTB  MJ* 

Rept,  for  1  May  63-30  y^r  63, 

by  A.  E.  Rupp;  Jr..  C.  W.  Hamby.  and  J.  H.  SooOeld. 

30  Apr  63.  139p   Vitro  TN1744  00  3 

Contract  Nonr3836  00 

Unclassified  rqwit  . 

Descriptors:  (*Loglstlcs.  DaU),  (•bventory  control. 
Naval  equipment).  Naval  procurement.  Electronic 
o^ment.  ^»are  parts.  Malfunctions.  Reports,  Tables, 
£o<''^°»«>t*tion.  aq>ply  depots,  MlUtary  requiremente. 
Statistical  analysis.  Costs,  Odpyards. 

-  The  major  purpose  <rf  the  ctmtraot  is  to  Investigate 
(allure,  replacemmt.  and  demand  daU  to  develop  supply 
factors  appUcable  to  the  FBM  ship.   The  report  contains 
tabulations  of  part  replacement  rates  for  electronic 
equipments,  examples  of  use,  a  detailed  analysis  of  time 
variations  of  replacement  rates,  equipment  variation  of 
replacement  rates,  a  model  sensitivity  analysis,  conclu- 
sions as  to  recommended  reporting  methods  and  forms,  and 
a  replacement  parts  cost  analysis. 
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Planning  Research  Corp.,  Los  Aisles,  Calif. 
COMPUTER  PROGRAM  DOCUMENTATION.   ATLANTIC 
FLEET  AUTOMATED  AMMUNITION  LOGISTICS  SYSTEM. 
MATERIEL  RESOURCES  SUBSYSTEM  FOR 
CONVENTIONAL  AMMUNITION.    VOLUME  m,    PROGRAM 
LISTINGS  (PART  2). 

by  P.  Sterbutzel.  Jun  64,  537p   PRC  R570 
Contract  Nonr3725  00,  ProJ.  20L003 
NAVC08SACT  071 

Unclassified  report 

Descriptors:  (•Programming  (Computers).  Logistics). 
(•Logistics,  Programming  (Conqxiters)).  (•Ammunition, 
Inventory),  Automation,  Stock  level  control.  Naval 
equipment.  Inventory  control.  Computer  storage  devices, 
Blagnetlc  tape. 

The  materiel  resources  subsystem  for  conventional 
ammunition  forms  an  integral  part  of  the  Atlantic  Fleet 
automated  anmiunltion  logistics  system.   It  generates 
and  maintains  magnetic  tepe  files  v^ch  conUin  ammunitioa 
inventory  with  history  for  component  part  iimTnimtti^)n 
located  on  ship  and  shore  statiom  In  the  AUaotie  Area. 
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The  subeyatem  generates  InTentory  reports  at  the  request 
at  and  for  the  use  of  COMSERVLANT  Ordnance  Divlsian 
(Code  20).    (Author) 
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American  Inst,  for  Research,  Pittsburgh,  Pa. 

THE  EXPERIMENTAL  EVALUATION  OF  MULTISENSOR 

INTELLIGENCE  SYSTEMS. 

Final  repi. 

hjr  Lewis  D.  Hannah.  James  W.  Altman,  Robert  W.  Smith, 

Eugenia  S.  Scharf.  and  Earl  L.  Seller.  Jun  64,  137p 

Contract  AF30  602  3223 

RADC  TDR64  160 

Unclassified  report 

Descriptors;  (*Pbotolnterpretation,  Human  engineering), 
(*Human  engineering,  Photointerpretation),  (^Military 
intelligence,  Photointerpretation),  Aerial  reconnaissance. 
Panoramic  cameras.  Side-looking  radar.  Infrared 
scanning.  Images,  Di^lay  systems,  Analysis. 

A  series  of  experiments,  designed  to  investigate  critical 
problem  areas  in  the  presentation  of  multisensor  intel- 
ligeoce  imagery,  was  designed.   XbQ,grotq)  of  sensovs 
ooosldered  includes:   (1)  a  panoramic  camera,  (2)  an 
image-forming  side  looking  radar  system,  and  (3)  an 
image-forming  Infrared  sensing  system.   The  individual 
problems  were  studied  in  the  context  of  the  complete 
multisensor  intelligence  collecting  and  evaluation  system. 
Experiments  related  to  the  individual  problems  are  pre- 
sented In  three  design  groups.    Design  group  one  is  cen- 
tered on  the  image-forming  characteristics  of  the  sensors 
under  different  collection  conditions,  the  characteristics 
at  images  formed,  and  the  performance  of  Interpreters  as 
it  is  related  to  both  of  these.   Design  group  two  presents  a 
systematic  way  of  determination  of  optimum  values  of 
parameters  relevant  to  the  forced  scan  mode  of  image 
interpretation  and  a  way  of  evaluating  the  use  of  this  nKxle, 
with  a  scanning  device  designed  on  the  basis  of  the  derived 
optimum  values.   Design  group  three  develops  methods  to 
be  used  in  the  study  of  the  parameters  of  the  simultaneous 
presentation  of  multisensor  Imagery,  and  the  evaluation 
at  equipment  designed  for  such  presentations.  .(Author) 
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Department  of  Defense,  Washington,  D.  C. 

DOD  'IN  HOUSE'  VALUE  ENGINEERING  CONFERENCE 

HELD  18.  19,  20  FEBRUARY  1964.    CONFERENCE 

PRESENTATIONS, 

20  Feb  64,   416p 

Unclassi^ed  report 

Coofereixx  sponsored  by  Director  of  Productivity  and 
Value  Engineering.  Office  of  Asst.  Secretary  of  Defense 
Onstallatlons  and  Logistics).   A  portion  of  this  document  Is 
Illegible  or  nonreproduclble. 

Descriptors:  (^Management  engineering.  Armed  forces 
(United  States),  (*Sympo8ia,  Management  engineering), 
(•Armed  forces  procurement.  »'>«nagement  engineering). 
Armed  forces  budgets.  Logistics.  Installation.  Costs. 
Reduction,  Economics. 

The  presentations  described  applications  of  VE  techniques 
at  DoD  Imtallations  that  Included  several  Air  Materiel 
Areas,  arsenals,  shipyards,  repair  and  overhaul  facilities, 
and  supply  depots.   Scores  of  examples  of  successful  VE 
■ppUcstlo—  were  discussed. 
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Hudson  Inst.,  Harmon-on- Hudson,  N.  Y. 

ON  SHELTER  COSTS. 

Final  rept. , 

by  Robert  A.  Krupka.   Jun  64,   22p   HI  361-RR/3 

Contract  OCD  OS63  122.  Task  4113D 

Unclassified  report 

Descriptors:  (^Shelters,  Costs).  Functions,  Analysis. 
Blast.  Design,  Optimization,  Civil  defense  systems. 

Sttidies  on  optimizing  blast  shelter  programs  revealed 
that  a  shelter  cost-hardness  relationship  is  required  In 
order  to  design  programs  and  measure  their  performance. 
The  paper  presents  the  results  of  a  limited  effort  to 
dBvel<9  a  simple  cost  function  for  blast  shelters.    As  a 
basis  for  preparing  the  relationship,  costs  overpressures, 
space  allocations,  and  other  significant  Items  were  ex- 
tracted from  several  previous  shelter  design  studies. 
A  plot  of  costs  versus  usable  floor  area  was  formulated. 
Tl»  cost  of  'fixed'  Items  such  as  mechanical-electrical 
equipment,  sanitation  and -water  systems,  and  habitabillty 
Items  were  considered.    The  final  cost  Included  overhead, 
profit  and  contingencies  at  60%.  but  not  the  cost  of  land. 
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Hudson  Inst.,  Harmon-on-Hudson,  N.  Y. 

ALTERNATIVE  CIVIL  DEFENSE  PROGRAMS  AND 

POSTURES. 

Final  rept., 

by  WiUiam  M.  Brown.  11  Jun  64,  38p  HI  361-RR/l 

Contract  OCD  OS63  122,  Task  4113D 

Unclassified  report 

Descriptors:  (•Shelters,  Design),  (*Civil  defense  sys- 
tems. Theory),  (•Military  strategy.  Game  theory).  Warfare, 
Political  science.  Blast,  Radioactive  fallout.  Budgets, 
Tables. 

A  spectrum  of  possiUe  CD  programs  is  presented  ranging 
from  a  fninimnm  (approximately  the  current  survey  shelter 
program)  based  on  a  $200  million  budget  to  a  maximum  sus- 
tained national  effort,  limited  only  by  available  resources. 
To  place  these  alternatives  in  perspective,  some  aspects  of 
ftiture  contexts  within  which  they  niight  appear  desirable  are 
described.   SevSn  specific  postures  are  selected  and  des- 
cribed in  terms  of  the  fallout  and  blast  protection  achieved 
prior  to  an  attack.   The  two  main  conclusions  drawn  are 
(1)  that  In  some  population  attacks  the  emergency  improve- 
ments In  CD  capability  within  the  low  budget  programs  have 
a  potential  for  preserving  the  nation  as  an  entity  and/or  moet 
at  its  urban  population;  and  (2)  that  the  larger  programs, 
based  upon  blast  shelters  in  or  near  the  urban  areas,  wtien 
properly  designed  offer  a  much  greater  potential  for  s\trvival 
at  malevolent  attacks  than  has  been  generally  realized  here- 
tofore. (Author) 
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Hudson  Inst.,  Harmon-on-Hudson,  N.  Y. 

OVERCROWDING  POTENTIAL. 

Final  rept. 

by  Robert  A.  Krupka.  11  Jun  64,  30p   HI  361-RR/4 

Contract  OCD  OS63  122,  Task  4113D 

Unclassified  report 

Descriptors:  (*Sbelters,  Performance  (Engineering)), 
Design.  Optimization,  Survival,  Costs,  Volume,  Water 
supplies.  Stress  (Physiology),  Stress  (Psycfaokifjr),  CtvU 
defense  systems.  Human  i 
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The  paper  explores  some  possibilities  at  imreaslng 
blast  shelter  performance  (less  cost,  more  hardnens,  or 
both)  by  using  shelter  space  beyond  design  capacity.  It 
suggests  that  shelters  might  reasonably  be  overcrowded 
150%  (5  people  in  2  shelter  spaces)  for  extended  periods 
and  that  more  severe  options  are  possible  for  shorter 
periods.   The  study  gives  some  background  information 
showing  that  shelter  designers  have  radically  reduced 
space  allocations  during  the  past  few  years.   An  example 
of  overcrowding  performance  is  Included.   The  paper  also 
suggests  that  physiological  stress  (heat,  humidity,  lack  of 
wster,  etc.)  rather  than  psychological  stress  is  always 
used  as  the  limiting  factor  in  the  utiUzation  of  shelter 
q>ace  and  that'  the  problem  can  essentially  be  by-passed 
by  furnishing  shelters  with  water  wells.  Owrcrowdlng  be 
given  serious  consideration  in  developing  shelter 
programs,  since  it  may  result  in  over-aB  cost  reductions, 
purchase  of  harder  systems,  fast  capabilities,  hi^ber 
legacy  values,  optimum  phasing  of  programs,  or  a  oom- 
btnation  bf  these.   Systems  using  well  water  and  <Wfigti«iH 
for  overloading  incur  small  Increases  over  pgormal  shelter 
costs.   (Author) 
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Hudson  Inst.,  Harmon-on-Hudson,  N.  T. 

COLLATERAL  DAMAGE. 

Final  rept., 

by  Robert  A.  Knq>ka.  11  Jun  64,  136p  HI  3ekj-RR/5 

Contract  OCD  OS63  122,  Task  4113D 

Unclassified  report 

Descriptors:  (♦Nuclear  warfare  casualties.  Civilian 
personnel),  (•Population,  Nuclear  explosio*  damage), 
(•Shelters,  Costs),  Blast,  Aerial  targets.  Civil  defense 
systems.  Urban  areas.  Tables,  Mathematioal  analysis. 
MUitary  faciUties.  j. 

The  paper  presents  the  methodology  and  results  <rf  a    ' 
limited  study  undertaken  to  determine  collateral  popula- 
tion damage  from  weapons  aimed  at  strateglp  military 
bases  and  to  roughly  estimate  the  cost  of  bl«at  shelters 
to  protect  everyone  at  risk.    Four  sets  of  caloulatlons  are 
given.   The  first  (Ai^iendix  A,  labeled  'Rough  Con4>uta- 
tlons')  contains  a  detailed  listing  of  bases  aixi  cities  at 
risk,  plus  mortalities  computed  using  census  data,  target 
to  dty  distances,  and  the  danuige  model  selected.  The 
second  (Appendix  B,  labeled  'Detail  Calculations  for  Ten 
Targets')  contains  the  results  of  refined  caloulatlons 
tor  some  large  cities  in  which  each  census  tract  Is  treated 
as  a  populaUon  center.   The  third  (Appendix  C,  labeled 
'Adjusted  Computations')  contains  the  results  of  modifying 
the  first  set  of  computations  according  to  the  results  of  the 
refined  computations.   The  fourth  (Appendix  D,  labeled 
•Blast  Shelter  Cost  Computations')  contains  blast  shelter 
cost  calculations  for  protection  aghinst  1-MT  and  8-MT 
-^--'^'     (Author) 
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Budson  Inst.,  Hannon-on-Hudson,  N.  Y. 

THE  DESIGN  AND  PERFORMANCE  OF  •OP^MUM' 

BLAST  SHELTER  PROGRAMS. 

Final  rept. 

hgr  mUiam  M.  Brown.  11  Jun  64,  53p   HI  3«l<-RR/2 

Cootraot  OCD  OS63  122,  Task  4113D  ' 

Unclasped  report 

Descriptors:  (•Shelters,  Costs),  Civil  defense  systems, 
Msthematical  models.  Performance  (Engineering), 
Optimization,  Military  strategy.  Blast,  Nuclear  explo- 
sions, P(^nilatlon,  Urban  areas.  Design.  Effactiveness. 
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The  paper  develops  a  mathematical  model  from  which  tits 
cost  of  a  national  blast  shelter  program  for  the  213 
urbanized  areas  of  the  U.S.  can  be  calculated,  and  from 
which  the  effectiveness  of  the  program  in  providing  blast 
protection  for  the  urban  citizens  can  be  quickly  found.   The 
paper,  by  utilizing  the  Idea  of  equalizing  the  value  of  all 
urban  areas  as  targets  (from  the  enemy  point  of  view), 
(a)  denies  the  enemy  any  preferred  targets,  from  the  point 
of  view  of  population  mortalities,  and  (b)  provides  an 
important  kind  of  equality  of  population  vulnerat^ty  amoi^ 
the  urban  areas.   For  any  given  budget  the  funds  spent  for 
protecting  a  citizen  in  a  more  congested  area  would  be 
somewhat  greater  than  for  those  in  less  congested  areas 
which,  normally,  would  be  a  less  likely  target.    From  a 
national  point  of  view,  it  is  believed  that  the  design  has  the 
advantage  of  minimizing  the  number  of  blast  fatalities 
which  an  enemy  can  achieve,  and  thereby  can  contribute  to 
the  reduction  of  national  vulnerability.  To  a  large  extent 
the  design  Is  Independent  of  the  size  and  nature  of  the 
assumed  attack,  although  this  is  less  true  of  the  later  re- 
finements which  Involve  the  use  of  partial  dispersal  and 
crowding.   (Author) 
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Iowa  Agricultural  Experiment  Station,  Ames. 

FAMILY  ADOPTION  OF  PUBLIC  FALLOUT 

SHELTERS.    A  STUDY  OF  DES  MOINS,  IOWA. 

Rural  Sociology  rept.  no.  30  (Summary  of  the  final  rept.). 

by  Gerald  M.  Klon^an,  George  M.  Beal,  and  Joe  M. 

Bohlen.    1964,  17p 

Contract  OCD  0862  150,  ProJ.  1529,  Task  4811D 

Unclassified  report 

Descriptors:   (*Radioactive  fallout.  Shelters),  (•Shelters, 
PuWic  opinion),  ("ClvU  defense  systems,  Public  opinion). 
Attitudes,  Psyohometrics,  Sociometrlcs,  Nuclear 
warfare. 

Topics  include:  framework  for  analysis,  adoption  of 
public  fallout  shelters  (the  research  population  and 
san^de),  relation  of  factors  to  stage  of  adoption  (Demo- 
graphic variables  and  stage  of  adoption,  knowledge 
variables  and  stage  of  adoption,  attitude  variables  and 
stage  of  adoption,  sources  of  information  and  stage  of 
adoption). 
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Mitre  Corp.,  Bedford,  Mass. 

WSPACS  AIRCRAFT  INTEGRATION  MODEL.   VOLUME  I. 

MODEL  DESCRIPTION, 

by  E.  B.  Berman,  H.  Glazer  and  T.  J.  Jannsen. 

Jun  64,  8^   Mitre  TM03929  VOOl  00  0  00 

Contract  AF19  628  2390,  Pro].  850 

ESD  TDR64  115 

Unclassified  report 

Descriptors:    (•Management  engineering.  Air  force 
systems  command),  (•Compilers,  Scheduling),  (•Opera- 
tions research.  Air  force  systems  command).  Systems 
engineering.  Mathematical  models.  Programming 
(Computers),  Aircraft  equipment.  Costs,  Integration, 
Models  (Simulations). 

This  document  contains  a  description  at  the  aircraft 
integration  model  developed  by  MITRE  for  the  WSPACS 
project.   The  model  consists  of  (1)  a  reprogramming  model 
used  to  simulate  the  Impact  on  schedules  and  costs  of 
possible  reprogramming  actions  on  an  aircraft  force 
structure,  and  (2)  a  base-case  updating  model,  part  (rf  the 
base-case  procedure  used  to  update  the  contractor  data 
for  reprogramming  runs.   A  brief  description  of  the  puipMe 
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of  WSPACS  and  some  histortcal  background  are  also  pre 
vlded.   The  technical  descriptions  of  the  models  used  to 
calculate  reprogrammed  schedules  and  costs  for  the  sub- 
system (airframes,  propulsion,  airborne  electronics,  and 


other  GFAE)  have  been  documented  elsewhere,  and  so  are 
not  presented.   Descriptions  of  the  computer  programs  for 
the  aircraft  integration  reprogrammlng  model  and  bue-cas* 
model  are  presented  tn  Vohime  n.  Computer  ProcnuM. 
(Author) 
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Foreign  Tech.  DIt.,  Air  Force  Systems.  C<Umuiid, 
Wright- Patterson  AFB,  Ohio. 
NEW  TYPES  OF  GYROSCOPES, 
by  Andrze]  Bialecld.   16  Aug  63,  9p 
FTD  TT63  823;  TT  64  11949 

I    Unclasslflad  r^jwrt 

Unedited  rough  draft  trans,  of  Pomiary,  Aiilomatyka, 
KootroU  (Poland)  19ei  (y.  7j  no.  1.  p.  U-aDJ. 

Descriptors:  (*Gyrosoope8.  Design),  Elementary  particles. 
Rotation,  Magnetic  fields.  Velocity,  Nuclear  magnetic 
resonance.  Measurement,  Relativity  theory,  ^ace 
navigation.  Nuclear  magnetic  moments.    1 1 

The  article  describes  construction  princlpMa  of 
corpusctilar  gyroscope  and  compares  the  latter  with 
electronic  gyroscope.   (Author) 
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Smiths  Aircraft  Instruments,  Ltd.  (Englanti^ 
INSTALLATION  OF  THE  B.L.E.U.  AUTOLAND  SYSTEM 
IN  A  DC-7  AIRCRAFT  FOR  THE  FEDERAL  AVUTION 
AGENCY.  I 

Progress  rept.  no.  6  (Final),  Dec  60-Jun  6^. 
comp.  by  Peter  D.  Smith.  Jun  62,  190p 
Contracto  FAA  BRD300,  FAA  BRD299 

Uncl^sifled  report 

Descriptors:  (*1nstrument  landings.  Automatic  pilots), 
(•Automatic  pilots.  Aircraft  landings),  (•All-weather 
aviation,  Automatic  pilots).  Flight  simulators.  Automatic 
navigators.  Altimeters,  Air  traffic  control  systems.  Gyro 
compasses.  Design,  Tests.  Airborne,  Great  Britain. 

The  report  summarizes  the  development  aMi  installation 
of  B.L.E.U.  Autoland  System  Conqmnents  in  a  DC-7  aircraft. 
The  program  of  work  was  broken  down  under  the  following 
headings:   simulator  study:  equipment  design  study, 
development  and  manufacture;  systems  testing;  installation 
and  ground  testing;  and  flight  trials  (includ}«g  B.L.E.U. 
approval  trials). 
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Ford  Instrument  Co.,  Loi«  Island  City,  N. \t. 
NO-GIMBAL  FEASIBILITY  FLIGHT  TEST  PROGRAM, 
by  James  Xenakis.    Nov  62,  108p 
Contract  AF33  616  8463,  Pro).  5201,  Task|S20104 
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Unclassified  report 

Descriptors:    (•Inertial  navigation,  Feastbility 
•tudles),  Navigation  computers,  Accelerosneters,  C^ro- 
■copes.  Systems  engineering,  Models  (Simulation), 
Flight  testing.  Data  processing  systems.  Test  equipment. 

The  program  successfully  demonstrated  the  feasibility 
of  a  strap-down  inertial  navigation  system  and  verified 
the  predicted  performance  of  the  breadboard  naodel  of 
the  system.  The  report  describes  the  results  of  eight 
flight  and  two  ground  tests  during  which  i^firoxlmately 
40  hours  of  ssratem  operation,  innhirtlnt  ^  hours  in  the 
■Ir  ud  20  hmm  oa  tha  grouBd,  «n«  aoouaiHlatod.  A 
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complete  description  of  the  flight  test  and  data  processing 
procedure  is  presented  herein  as  well  as  a  description  of 
special  equipment  designed  for  the  evaluation  program. 
A  brief  svimmary  of  system  operation  is  also  included. 
Finally,  recommendations  for  follow-up  programs,  which 
would  investigate  improvements  In,  and  certain  applicati(MiB 
for  a  No-Glmbal  System,  are.  presented.  (Author) 


AD-602  686 
OTS  Prices: 


DIv.    19,  1 
HC  $9.92/MF  $3.00 


National  Aviation  Facilities  Experimental  Center, 

Atlantic  City,  N.  J. 

OPERATION  ACCORDION.   NAVIGATIONAL  ACCURA  - 

cms  OF  CIVIL  JET  AIRCRAFT  OVER  THE  NORTH 

ATLANTIC  FEB.  1962-SEPT.  1963.  VOLUME  L 

Final  rept..  Vol.  1, 

by  Irving  Hi{«ch,  Ronald  Braff  and  O.  Marie  Des  Rosier. 

^r  64,  692p 

Pro].  116  30R 

FAA  RD-64  52  VI 

Unclassified  r^wzt 

Descriptors:   (*Navigation.  Jet  planes),  (*Jet  planes. 
Navigation),  (♦CivU  aviation.  Navigation),  Doppler 
systems.  Doppler  navigation,  Radar,  Atlantic  Ocean, 
Hoilsontal  indicators,  Tables,  Statistical  analysis. 
Standards,  Errors,  United  States,  Great  Britain,  Canada. 

The  report  presents  navigational  accuracies  over  Oie 
North  Atlantic  during  the  period  February  1962  through 
September  1963.   The  results  are  based  upon  data  collected 
from  approximately  5.000  Accordion  designated  civil  Jet 
flights  of  fourteen  participant  airlines.   The  measurement* 
were  made  by  four  radars,  viz..  Gander,  Goose,  OSV 
Charlie,  and  Klllard.   In  addition,  considerable  quantities 
of  data  were  suppUed  by  the  airlines  from  Accordion 
fll^t  logs.    The  administration  of  Ope  ration.  Accordion 
comprised  a  condominium  of  the  United  States,  the  United 
Kingdom,  and  Canada.   The  primary  purpose  of  the  program 
was  to  provide  Information  for  decisions  on  current  re- 
quirements for  horizontal  separation  standards.    Subordi- 
nate objectives  included  the  procurement  of  information 
concerning  the  affects  of  different  operational  and  external 
environments  upon  navigational  accuracy.  (Author) 


AD-602  743  Div.    19,  1,  8 

OTS  Prices:  HC  $3.00/MF  $0.50 

Radio  Corp.  of  America,  Los  Angeles,  Calif. 

FLIGHT  TEST  OF  MODIFIED  DTB  AND  DME  FOR  ILS. 

Final  rept., 

28  May  64,  54p 

Contract  ARDS585,  amend.  4,  Pro].  115  1  13D 

Unclassified  report 

*A  portion  Of  this  document  is  nonreproducible. 

Descriptors:   (*1nstrument  landings.  Distance-measuring 
equipment),  (^Distance-measuring  equipment,  Flig^  test- 
ii^,  (*Radio  beacons,  Effectiveness),  Radio  navigation, 
I  landing  aids,  Radio  receivers.  Intermediate  frequency 
amplifiers,  Timii^    devices.  Pulse  analyzers. 

The  report  describes  a  series  of  flight  tests  made  to 
check  the  validity  of  the  findings  of  an  investigation  of 
'Accurate  DME  for  use  with  ILS',  AD-427  721.   The  tests 
were  made  with  an  NSME  ground  beacon,  (Model  DTB) 
supplied  by  the  FAA  and  an  RCA  airborne  DME  (Model 
AVQ-70),  both  of  which  were  modlcled  according  to  the 
recommendations  of  the  investigation.  The  tests  were 
made  by  measuring  the  slant  distance  between  the  air- 
craft and  the  ground  beacon,  at  the  instant  »hwi  the  air- 
craft passed  over  an  accurately  mimftd  | 
'~^    Tb*  neMuxvuMots  wan  mad*  kf  ( 


97 


Division  19  •  NAVIGATION 


timing  equipment  of  high  accuracy  which  measured  the  time 
of  arrival  of  the  reply  pulse.   The  passage  of  the  aircraft 
over  the  ground  check  point  was  established  by  an  optical 
drift  sight.    Simultaneous  photographs  of  the  check  point  and 
the  display  of  the  timing  device  were  taken.   The  results 
show  that  an  accuracy  which  is  superior  to  that  predicted 
by  the  report  and  superior  to  the  value  requested  by  the 
FAA  can  be  achieved  easily.  (Author) 


AD-602  944 
OTS  Prices: 


Div.    19,  8 
HC  $4.00/MF  $0.75 


Aerospace  Corp.,  Los  Angeles,  Calif. 

BELL  lUB  ACCELEROMETER  EXPERIMENTS, 

by  R.  S,  Bovitz.  15  May  64,  103p  TDR269  4250  33  1 

Contract  AF04  695  269 

SSD  TDR64  37     . 

Unclassified  report 


Deacriptors:  (•Accelerometers,  Tests),  Design,  Per- 
formance (Engineering),  Mathematical  models. 
Correlation  techniques.  Test  equipment.  Tests,  Data. 
Reduction,  Errors,  Guidance. 

An  experimental  Investigation  was  conducted  of  the  per- 
formance characterisUcs  of  the  Bell  IIIB  accelerometer  and 
the  characteristics  were  related  to  those  of  the  mathemati- 
cal model  of  the  Instrument.   The  Investigation  included  an 
analysis  of  the  instnmient  and  derivation  of  Its  model,  dis- 
cussion of  test  instrumentation  and  Instrument  limitations, 
data  collection  and  reduction  techniques,  and  Interpretatioa 
of  the  results  of  the  experimental  work.    Data  on  the  In- 
strument taken  prior  to  the  Aerospace  tests  and  supplied 
by  Bell  Aerosystems  are  included.   Correspondence  of 
the  test  data  was  reasonably  good.   Initially,  however, 
changes  In  accelerometer  coefficient  values  occurred 
dtiring  the  test  period.   Criteria  for  improved  Instiu- 
noentation  and  procedures  were  developed.  (Authoi) 
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20.  Nuclear  Physics  and 
Nuclear  Chemistry 


AD-eoa  398  DlT.   M 

OTS  Prioea:  HC  fl.OO/MF  $0.50 


Foreign  Tech.  Dlv.,  Air  Force  Systems  Coifainand, 
Wright- Patterson  AFB,  Ohio. 

CAPTURE  CROSS  SECTIONS  FOR  NEUTRONS  WITH 
ENERGY  TO  50  KEV  OF  SEVERAL  STRUCtURAL  MATE- 
RIALS [and]  ACTIVATION  OF  VARIOUS  MMTBRIALS  DUR- 
ING THEIR  IRRADIATION  BY  PROTONS  WTtH  ENERGIES 
OF  660MEV,  1 

tgr  S.  P.  Kapcfalgashev,  Yu.  P.  Popov  and  M^  pi. 
Komochkov.    25  Jun  64,  2^ 
FTD  MT64  171;  TT  64  11886 

jUnclasslfied  report 

Edited  machine  trans,  at  Atomnaya  Energly^  (USSR) 
1963,  V.  15,  no.  2,  p.  120-130. 


1 


Descriptors:  (*Neutron  cross  sections,  Nitolear  spectro- 
scopy). (•Proton  beams,  Nuclear  reactions).  Thermal 
neutrons.  Nickel,  Copper,  Molybdenum,  Ttuigsten, 
Nuclear  resonance.  Resonance  absorption.  Shielding, 
Fission  product  activity.  Neutron  actlvatida.  Gamma  rays, 
BeU  parttcles,  USSR.  | 

On  neutron  a  spectrometer,  by  time  of  delay  in  lead, 
capture  cross  sections  of  neutrons  with  energy  to  50  kev 
were  measured  in  nickel,  copper,  molybdenum,  and  tung- 
sten.  Previously  unknown  resonances  of  nickel  (2.3  kev), 
Cu(63)  (-100  ev),  Mo(98)  (12  ev)  were  dUoorered,  and  their 
parameters  were  estimated.  Radiation  wldOis  of  resonances 
of  copper  at  energies  of  227  and  580  ev  were  equal  to  about 
1.6  ev.   Resonance  integrals  of  absorption  for  the  studied 
Bubetanoes  are  given.   (Kapchigashev  and  Popov).   Acti- 
vation of  materials  was  measured  at  various  times  after 
their  irradiation  for  a  duration  of  40  mln  by  protons  with 
energy  of  660  Mev.   Specific  activity  calculated  for  long 
ttnae  of  Irrsdiatlon,  depending  upon  the  substance,  changed 
from  16  to  700  micro-g  -  equlv  Ra/g  for  1  h»  after  Ir- 
radiation by  a  stream  of  protons  equal  to  10  to  the  10th 
power  proton/sq  cm.  sec.   Close  agreement  was  observed 
between  calculated  and  experimental  data,  both  on  yield  of 
activity  and  on  speed  of  its  decrease  in  time.   (Komochkov). 
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OTS  Prices: 
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Weston  Instruments,  Inc.,  Newark,  N.  J. 

nOITAL  DISPLAY  AERIAL  SURVEY  MET^lL 

Final  rept. 

Jun  64,  50p 

Contract  OCD  PS64  10,  Task  2131F 


[hiolassifled  report 


Deacriptors:  (^Radiation  monitors,  Displa^  systems), 
(^Display  dyatema.  Radiation  monitors),  EMgltal  systems, 
RadlMCtlve  fallout.  Airborne,  Meters,  EnTlronmental 
testa,  Speclfioatlona,  Civil  d^ense  systems.  Dose  rate. 

Three  Digital  Display  Indicators  have  been  Incorporated 
into  the  CD  V-781  Aerial  Survey  Meter  replacing  the  three 
conventional  panel  meters  to  display  dose  rate  readings 
numerically.  The  Distal  Display  Indicator  oontains  a 
D*Arsonval  mechanism  and  an  optical  system  so  arranged 
to  provide  a  projected  image  on  a  screen.   Readatatlity  error 
la  virtually  eliminated  slnoe  only  one  indicator  is  vlsable 
at  a  time  diq>laying  a  discrete  reading  of  dose  rate.   Each 
Digital  Dlaplay  Indicator  provides  10  distinct  values  iq  a 
two  figure  dlq>lay  meaaurlng  3/4  inch  high  ly  1/4  inch  wide. 
(Aulhur) 


AD-602  464 
OTS  Prioea: 


Div.  20,  25 
HC  $1.00/MF  $0.50 


Welzmann  Inst.,  IMx>voth  (Israel). 

AN  INEXPENSIVE  AUTOMATIC  RECORDING  MOSSBAUER 

SPECTROMETER. 

Technical  note  no.  4, 

by  J.  LlpUn,  B.  Schechter,  S.  SbtiUcman  and  D.  Treves. 

25  Feb  64,  23p 

ContriKst  AF61  052  654 

Unclassified  report 

Descriptors:    (*Mo6sbauer  effect,  Spectrum  analyzers), 
(*Nuclear  radiation  spectrometers.  Electromechanical 
converters).  Absorption  spectrum.  Amplifiers,  Gain, 
Performance  (Engineering),  Oxides,  Niobliui,  Chromium, 
Pulse  generators,  Nuclear  reactions,  Dc^pler  effect. 
Circuits,  Radioactive  Isotopes,  Iron,  Transducers,  Israel. 

An  automatic  recording  constant  velocity  Mossbauer  spec- 
trometer for  Fe(57)  Is  described.   The  motor  and  the  velocttj 
sensor  are  Integrated  ip  a  specially  designed  electromechan- 
ical unit.    Feedback  is  uaed  to  make  the  velocity  proportional 
to  an  input  voltage.   Recorded  line  widths  only  25%  larger  than 
the  natural  width  are  obtained.  (Author) 


AD-602  492  Dlv.   20 

OTS  Prioea:  HC  $7.00/MF  $1.78 

General  Dynamics/Fort  Worth.  Tex. 

FALLOUT  RADIATION  ENERGY  IMSTRIBUTION  AS  A 

FUNCTION  OF  ALTITUDE, 

by  T.  W.  De  Vrles.  15  Jul  64,  357p   FZK-187 

Contract  OCD  PS64  31 

Unclassified  report 

Descriptors:  (*Radioactlve  fallout.  Distribution),  Low 
altitude.  Radioactive  isotopes.  Cobalt,  Cesium,  Sodium 
compounds.  Iodides,  Mathematical  models.  Gamma-ray 
spectra.  Dose  rate.  Photons,  Energy,  Monte  Carlo  method, 
^antum  mechanics.  Programming  (Conqniters),  Statlstioal 
analysis.  Radiation  monitors.  Airborne. 

The  gamma-ray  spectra  in  the  air  above  a  plane  containing 
fallout  fission  products  were  calculated  as  a  function  of  time 
and  altitude.   Similar  calculations  were  made  with  the  spectra 
cf  oobalt-60  and  cesium- 137  assumed  as  source  terms.   An 
experiment  was  designed  to  measure  the  spectra  calculated 
for  cobalt-60  utilizing  eleven  cobalt-60  sources  and  a  very 
sensitive  sodium-iodide  ganuna-ray  spectrometer.   The 
results  of  the  calc\ilations  indicate  that  the  relative  spectra 
are  constant  above  800  feet  for  times  after  fission  greater 
than  one  day  and,  furthermore,  that  the  variation  of  the  dose 
rate  with  altitude  is  constant  for  ttiis  time  Interval.  (Auttwr) 


AD-602  587  Dlv.   20 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 

THE  DYNAMICS  OF  NUCLEAR  POWER  INSTALLATIONS, 
by  P.  A.  Gavrilov  and  B.  N.  Seliverstov.   22  Apr  64,    15p 
FTD  MT63  342;  TT  64-11958 

Unclassified  report 

Edited  machine  trans,  of  Atomnaya  Energiya  (USSR) 
1963.  V.  15.  no.  2,  p.  115-120. 

Descriptors:  (*Nuclear  power  plants.  Experimental  data). 
Power  plants  (Establishments),  Technological  intelligence, 
Dynamics,  Steam  generators,  Mathematical  models.  Partial 
differential  equations.  Heat  transfer,  USSR. 

In  this  article  the  results  are  compared  of  experimental 
and  theoretical  investigations  of  the  dynamic  oharacterlatloa 
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ot  tbe  technological  ataad  of  the  Beloyurskaya  atomic  power 
ctation  with  nuclear  superheating  of  steam,  constructed  in  the 
USSR.  Tbe  Talidlty  of  a  number  of  8lmidi{]ring  assumptionB 
frequently  applied  in  tbe  consideration  of  the  dynamics  of 
ooclear-power  installations  is  proven.   Results  of  the  investi- 
gations can  be  used  for  theoretical  analysis  of  the  dynamic 
characteristics  of  certain  types  of  nuclear-power  installations 
and  also  for  the  analysis  and  synthesis  of  optimum  systems  of 
control.    (Author) 


AD-602  717  DlT.    20,  26 

OTS  Prices:  HC  |0.75/MF  $0.50 

Rock  Island  Arsenal  Lab.,  111. 

LIQUID  SCINTILLATION  COUNTING  APPLIED  TO 

RADIOMETRIC  TOOL  WEAR  TESTING. 

bjr  W.  Dennis  Mc  Henry.   4  Mar  64,  18p 

Pro].  1A010501B010 

RIAL  64  729 

Unclassified  report 

Descriptors:  (^Scintillation  counters,  Liquids), 
(♦Cutting  tools.  Life  e;q)ectancy),  (*Frlctlon,  Test  methods). 
Nuclear  radiation  spectrometers,  Metals,  Tracer 
studies.  Radioisotopes,  Solutions. 

Liquid  scintillation  techniques  are  shown  to  be  approxi- 
mately 20  times  more  sensitive  than  solid  crystal  tech- 
niques for  the  determination  of  beta  activity  in  metal  chips 
cut  with  an  irradiated  tool  bit.    Relative  tool  wear  can  be 
determined  easily  by  simply  immersing  the  metal  chlpe  In 
a  suitable  counting  solution.    Total  wear  can  be  determined 
accurately  by  extracting  the  radioactive  tracer  from  the 
chips  and  comparing  it  with  the  specific  activity  of  the 
tool  bit.    (Author) 


AD-602  890  Div.   20 

OTS  Prtces:  HC  $4.00/MF  $1.00 

General  Dynamics/Fort  Worth,  Tex. 

COLD  WEATHER  DECONTAMINATION  STUDY  -  McCOY 

IV.  PART  I, 

by  J.  L.  Meredith.  J.  C.  Maloney,  Howell  G.  Bradbury 

and  William  R.  Miller.  Apr  64,  141p 

Contract  OCD  OS63  21 

NDL  TR58  PI 

Unclassified  report 

D— crlptors;  (*Radioactlve  fallout.  Decontamination), 
(•Decontamination,  Cold  weather  tests).  Simulation, 
i^«»t>«mii«  Sand,  Snow.  Snow  xemoval,  loe.  Freezing. 


Pavements,  Roofs,  Dose  rate,  Maintenance  equlpnoent, 
lAeteorologlcal  equipment.  Meteorological  parameters. 
Compressed  air.  Radiation  measurement  systems.  Health 
physics,  ^^rimental  data.  Statistical  analysis. 

The  objectives  of  the  project  were  to  conduct  experiments 
and  to  collate  data  pertaining  to  radiological  decontamina- 
tion under  cold-weather  and  thrawing  conditions.   Tbe 
specific  objective  of  this  phase  of  the  project  was  to 
determine  better  methods  for  decontaminating  specific 
siirfaces;  effectiveness  was  based  on  amount  of  contamina- 
tion removed  and  the  effort  expended.    This  project  tested 
additional  types  of  surfaces  and  conducted  multiple -effort 
experiments  to  supplement  previous  work.    A  series  of 
tests  were  conducted  at  Camp  McCoy,  Wisconsin,  to  deter- 
mine the  effectiveness  of  maintenance,  snow-removal, 
fire-fif^ing,  and  manual  equipment  to  tiecontamlnate  snow, 
Ice,  frozen  and  thrawing  ground,  paved  surfaces,  and  roofs. 
Tbe  conclusions,  based  on  experimental  resittts,  are 
reported. 


AD-602  897  Div.    20 

OTS  Prices:  HC  $6.00/MF  $1.50 

General  Dynamics,  Fort  Worth.  Tex. 

COLD  WEATHER  DECONTAlllNATION  STUDY,  McCOY 

IV,  PART  n. 

by  J.  L.  Meredith,  J.  C.  Maloney,  Howell  G.  Bradbury, 

and  William  R.  Miller.    Apr  64,  288p 

Contract  OCD  OS63  21 

NDL  TR58  P2 

Unclassified  report 

Descriptors:  (*Radioactive  fallout.  Decontamination), 
(♦Decontamination,  Cold  weather  tests).  Roofs,  Radiatioo 
measurement  systems.  Dose  rate.  Scanning,  Cesium, 
Radioactive  Isotopes,  Radioactive  decay.  Pavements. 

The  test-plot  and  roof  decontamination  data  nieasured 
with  the  anthracene  scintillation  detector  are  presented. 
Ion-chamber  test-plot  data  and  Ion-chamber  dose  rites 
(along  with  ASD  and  Cutle  Pie  readings)  are  given  for  the 
Infinite  Plane  Source  test  the  Foxhole  tests.   Cutle  Pie 
readings  down  the  centerline  of  each  contaminated  test 
plot  and  those  taken  after  decontamination  of  the  plots  used 
for  Tests,  J,  O,  X,  and  Z  are  given.   The  short-term 
vertical  and  horizontal  migration  of  fallout  deposited  on 
snow  and  tee  and  the  long-term  migration  of  simulated 
fallout  material  were  Investigated.   A  series  of  measure- 
ments was  made  of  the  surface  concentration  (mlcro- 
mlcrocurles  per  square  Inch)  of  fallout  simulant  migrating 
horizontally  from  deposits  on  snow-covered  pavements, 
turf,  and  roofs.    Tbe  tests  also  Included  vertlcal-mlgratloo 
measurements  over  snow-covered  turf. 
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NUCLEAR  PROPULSION  -  Division  21 


molten  fuel  material  could  not  be  determined  with  reason- 
able accuracy  from  the  available  data.   It  Is  recommended 
that  these  three  parameters  be  determined  through  labora- 
tory experiments  and  used  in  the  model  described  to 
determine  whether  or  not  the  fuel  elements  will  burn  up 
during  re-entry.    (Author) 


■Jl. 


General  Technologies  Corp.,  Alexandria,  Vs. 

RE-ENTRY  BURN-UP  MODEL  FOR  A  HYDRIDED 

ZIRCONIUM-URANIUM  FUEL  ELEMENT. 

Final  rept. 

by  E.  M.  Cbilders,  L.  C.  McCandless,  and  Hi  S.  Jacobs. 

Jud64,    109p 

Contract  AF29  601  5907,  ProJ.  1831,  Task  1183101 

WL  TDR64  15  I 

UnclasBtlled  report 

Descriptors:  (*Nuclear  propulsion.  Reactor  fuel 
elements),  (*Reactor  fuel  elements,  Atmosphere  entry). 
Space  propulsion.  Reentry  vehicles.  Trajectories, 
Reactor  fuels.  Uranium  alloys,  Zirconium  alloys. 
Combustion,  Cooling,  Heat  ot  fusion.  Dissociation, 
Recombination  reactions,  Iifass  transfer. 

The  problem  of  describing  the  re-entry  behavior  of  a 
hydrided  zirconium-uranium  fuel  element  of  the  SNAP  2 
and  lOA  variety  in  an  analytical  form  suitable  for  com- 
puter application  is  studied  with  special  emphasis  placed 
on  the  chemical  Interactions  of  the  fuel  with  the  re-entry 
environment.   General  re-entry  equations  are  presented. 
The  trajectory  and  angular-motion  equations  are  written  in 
a  form  that  Includes  effects  from  transpiration  cooling, 
heats  of  fusion,  evaporation,  dissociation,  recombination, 
chemical  reactions,  and  mass  accretion  (or  k>es).   All 
pertinent  parameters  are  evaluated  Insofar  as  available 
data  will  permit.    The  rate  of  hydrogen  transpiration,  the 
heat  energy  added  to  tbe  fuel  element  due  to  reccnnblnatlon 
of  the  transpired  hydrogen,  and  the  vapor  ptsssure  of 
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OTS  Prices: 
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Air  Force  Weapons  Lab.,  Kirtland,  AFB,  N.  Mex. 
MILITARY  NUCLEAR  POWER  PLANTS, 
by  John  D.  Belson.  Jun  64,  247p 
Pro].  2800 
WLTDR64  2S 

Unclassified  report 

Descriptors:  (^Nuclear  power  plants,  Military 
requirements).  Logistics,  Military  personnel.  Operators 
(Personnel),  Training,  Stdety,  Costs,  Operation,  ^;>ecifk;a- 
tlons.  Performance  (Engineering),  Propulsion. 

This  report  was  designed  primarily  to  assist  both  Air 
Force  planning  groups  and  civil  engineering  functions  in 
the  proper  adaptation  of  nuclear  power  to  satisfy  their 
requirements.    Air  Force,  Army,  and  AEC  interrelationsh^ 
within  the  nuclear  power  program  are  discussed  along  with 
development  and  procurement  procedures.    Selection 
standards  and  training  requirements  for  nuclear  power 
plant  operators  and  offlcer-in-charge  are  presented.   Cost 
curves  have  been  included  to  aid  in  estimating  the  capital 
and  operating  costs  of  nuclear  and  conventional  power 
plants  and  the  breakeven  fuel-oil  prices  for  nuclear  versus 
fossil-fuel  plants.   The  capabilities  of  nuclear  power  within 
existing  technology  are  evaluated  and  possibte  areas  of 
application  discussed.   (Autboi) 
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22.  Ordnance 


AD-602  339 
OTS  Prices: 


Dly.   22 
HC  $1.00/MF  $0.50 


Foreign  Tech.  Dlv.,  Air  Force  Systems *Comiiuaid,  Wrl^it- 
Patterson  AFB,  Ohio. 

ON  THE  CHEMICOKINETIC  BASIS  FOR  THE  DIFFERENCE 
BETWEEN  PRIMARY  AND  SECONDARY  EXPLOSIVES. 
by  K.  K.  Andreev  and  M.  S.  Plyasunov.   16  Jun  64,  8p 
FTD  TT64  328;  XT  64  11866 

Unclassified  report 

Unedited  rough  draft  trans,  of  Vsesoyuznoe  Khlmlcbeskoe 
Obsbchestvo.    Zbumal  (USSR)  1963,  ▼.  8,  no.  5,  p.  586-587. 

Descriptors:   (^Explosive  materials.  Combustion  products), 
(*ExpIosiyes  initiators.  Combustion  products).  Explosive 
gases.  Nitrogen  compounds.  Oxides.  Temperature,  Heat, 
Pressure.  Oxidation- reduction  reactions.  Reaction  kinetics, 
USSR. 

The  composition  of  Qte  gaseous  products  of  comlAistlon  of 
a  number  of  secondary  and  initiating  explosive  substances 
was  determined,  mainly  at  atmospheric  pressure.   The 
combustion  took  place  in  a  test  tube  filled  with  nitrogen  and 
oonnected  with  a  rubber  balloon  to  which  the  gaseous  products 
at  the  combustion  were  passed.   The  results  of  the  analyses 
and  also  the  computed  temperatures  of  the  combustion  are 
given  in  a  table.   To  make  the  picture  more  complete,  there 
are  Included  In  the  table  data  obtained  earlier  for  some 
nltroesters.   In  the  case  of  all  the  secondary  explosive  sub- 
stances the  greater  part  (from  100  to  50%)  at  the  nitrogen  Is 
given  off  in  the  form  of  oxide.   The  initiating  explosive  sub- 
stances either  do  not  form  (mercury  fulminate),  (trinitrotrl- 
azldobenzene)  nitric  oxides  or  they  form  them  to  a  very  small 
extent.    Potassium  picrate  in  this  relationship  (as  in  ac- 
cordance with  Its  position  between  secondary  and  initiating 
eiq[>loslTe  substances)  occiq>le8  an  intermediate  place. 


AD-602  358  Dlv.    22.  20,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Aerospace  Information  Div.,  Washington,  D.  C. 

NUCLEAR  WEAPONS  EFFECTS:    COMPILATION  OF 

ABSTRACTS,  JAN  56-MAR  64. 

Rept.  no.  1, 

1  Jul  64,  26p 

AID  P64  44;    TT  64  11877 

Unclassified  report 

Surveys  of  Soviet-Bloc  scientific  and  technlal  literature. 

Descriptors:    (*Nuclear  explosions,  Exploeioo  effects), 
('Abstracts,  Nuclear  explosions),  Nuclear  explosion  damage, 
awck  waves.  Propagation.  Gases,  Solids.  Materials. 
Meteorites.  Models  (Simulations).  Heat  transfer.  Thermal 
radiation,  USSR. 

Thirty-one  abeiracts  of  Soviet  papers  (published  between 
Jan.  1956  and  Mar.  1964)  are  given  under  the  following 
headings:   Structure  and  parameters  of  strong  shock  waves 
in  gases;  Parameters  of  strong  shock  waves  in  solids;  Propa- 
gation of  strong  shock  waves ;  Interaction  of  strong  shock  waves 
with  materials;  Nuclear  explosion  effects;  The  meteorite 
analogy;  Radiative  beat  transfer. 


INVESTIGATIONS  ON  THE  TRANSTTICW  OF  BUBMDIQ  OF 

EXPLOSIVES  INTO  EXPLOSION, 

by  K.  K.  Andreev  and  S.  V.  Chulko.   25  Feb  64,  21p 

FTD  MT63  243;  TT  64  11938 

Uoolassified  report 

Edited  machine  trans,  of  Zhumal  Flzlcbeskoi  Khimli 
(USSR)  1963,  V.  37,  no.  6,  p.  1304-1310. 

Descriptors:  ('*E}q>loslve  materials.  Powders),  (*PETN, 
Burning  rate),  (♦Tetryl,  Burning  rate).  Nitrocellulose, 
Nitramines,  Heat  of  reaction.  Reaction  kinetics,  Tran- 
sition temperature.  Transport  properties.  Porous  mate- 
rials. Pressure,  Explosions,  Explosion  gases,  USSR. 

By  a  method  of  photographic  registration  of  its  speed 
and  character  the  burning  Is  studied,  at  constant  Increased 
pressures  of  Inert  gas  (nitrogen)  of  three  powdery  secondary 
explosives  — PETN,  hexogen,  and  tetryl.   In  the  region  of 
low  pressures  the  burning  of  powdery  explosives  of  low 
density  In  speed  and  character  does  not  differ  from  the 
burning  of  solid  explosives.   Above  a  certain  pressure,  in- 
creasing with  an  increase  of  relative  density  and  a  decrease 
of  dimensions  of  particles,  burning  changes  Into  accelerated 
regime.   The  average  speed  of  burning  In  accelerated 
regime  10  —  100  times  exceeds  the  speed  of  normal 
burning,  within  limits  of  the  charge  la  approximately 
constant  and  grows  differently  with  pressure  depending 
upon  density  and  dimensions  of  particles.   In  the  studied 
range  of  pressures  (to  1000  technical  atmospheres)  and 
dimensions  of  charge,  burning  at  constant  pressure  did  not 
change  Into  explosion.   The  relative  stability  of  burning  of 
powdery  explosives  at  constant  Increased  pressures  In  a 
significant  measure  is  determined  by  the  growth  of  dilution 
by  inert  gas  with  an  Increase  of  pressure.  (Author) 


AD-602  620 
OTS  Prlcesi 


Div.   23 
HC  $2.00/MF  $0.50 


Feltman  Research  Lab^.,  Plcatlnny  Arsenal,  Dover,  N.  J. 

CHARACTERISTICS  OF  CONDUCTIVE  EXPLOSIVE 

MIXTURE  CONTAINING  MODERATE  AMOUNTS  OF 

ALUMINUM, 

by  Henry  J.  Jackson.  Jul  64,  30p 

ProJ.  503  05  021 

PA  TM1337 

Unclassified  report 

Descriptors:  (*Explo8lve  materials,  RDX),  (*RDX, 
Aluminum),  Primers,  Detonators,  Firing  mechanisms. 
Resistance  (Electrical),  Pressure,  Voltage,  Capacitance. 
Electrical  conductance.  Power,  Tests,  Experimental  datiu 

An  examination  of  some  of  the  parameters  which  affect  the 
electrical  initiation  of  a  conductive  explosive  mixture  was 
made.   The  conductive  mixture  was  RDX/aluminum  80/20. 
Some  parameters  were  arbitrarily  held  constant,  since  the 
^ort  was  concentrated  on  parameters  which  were  considered 
most  critical  in  the  initiation.   The  effects  of  energy,  voltage, 
and  power  were  studied.   The  tests  show  Uiat,  for  a  given 
condition,  power  is  an  important  factor.    Also  that,  for  a 
given  energy,  there  Is  a  critical  voltage  and  capacitance  for 
effective  energy  transfer.   Secondly,  the  results  show  that  tlw 
diameter  and  column  length  of  the  conducting  layer  are  related 
to  the  probability  of  fire  for  a  given  applied  energy  and 
loading  pressure,  and  that  a  mathematical  expression  of  this 
relationship,  when  plotted,  gives  a  normal  sensitivity  curve. 
Finally,  0.50  Joule  was  found  sufficient  to  initiate  a  condiictiva 
RDX/aluminum  80/20  mixture.  (Author) 


AD-602  570 
OTS  Prices: 


Div.   22,4 
HC  $1.00/MF  $0.50 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
Wright- Pattersoo  AFB,  Ohio. 


AD-602  624  Div.    22 

OTS  Prices:  HC  $2.00/MF  $0.50 

Harry  Diamond  Labs.,  Washington,  D.  C. 

ANALYSIS  OF  FRICTION  AND  ARMING  TIME  IN  A  T293- 
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TYPE  SETBACK-LEAF  SYSTEM, 
by  A.  Hausner.   10  Jun  64,  41p 
Pro].  1PS23801A300 
HDL  TR1232 


UnclwBlfled  report 


Deaoriptors:  (^Proximity  fuzes.  Arming  dbrvlces), 
(*Armlng  devices.  Friction),  Mortar  fuzes.  Tests,  Analysis, 
Fuze  auxiliary  equipment.  Velocity,  Wire,  Functions, 
Vibration,  Parachutes,  Centrifuges.  Shafts,  Bearings.  Brass, 
Stainless  steel.  Acceleration,  Safety  devioee. 

Preliminary  to  a  design  of  a  setback-leaf  system  for  the 
XM532  S  and  A  unit  to  withstand  the  parachute  malfunction 
requirement,  an  examination  of  frlctlonal  etfeots  In  a  T293- 
type  setback-leaf  system  was  made.   It  was  found  by  analog 
computation  that  a  coefficient  of  friction  fuoQtlon  oould  be  used 
in  analytic  expressions  to  compute  arming  times  in  excellent 
•Creement  with  the  arming  time  of  the  leaf  system  obtained 
under  ambient  conditions  in  a  centrifuge.   Mtempts  to  ascertain 
if  the  arming  time  of  the  leaf  system  under  actual  firing 
oooditions  was  also  in  agreement  when  this  fuitctlon  was  used 
failed  due  to  Instrumentation  difficulties.  (Author) 


AD-602  664  Div.    22 

OTS  Prices:  HC  $2.00/MF  $0.50 

Naval  We^xms  Lab.,  Dahlgren,  Va. 

A  HEAT  TRANSFER  MODEL  STUDY  OF  T|S  HOT  WIRE 

INITIATOR. 

by  J.  M.  Massey,  Jr.  6  Jul  64,   4^ 

NWL1919 

UMJ^usified  report 

Descriptors:   ('Explosives  initiators.  Hei*  transfer). 
Fuze  functioning  elements,  Wire.  Mathematical  models, 
Programming  (Computers).  Cartridges  (RAD),  Detonation, 
Sensitivity.  I 

A  mathematical  beat  transfer  model,  applicable  to  deter- 
mining the  sensitivity  to  Input  current  of  a  hot  wire  inltator. 
is  developed.  Simplifying  assumptions  are  introduced  which 
malce  the  model  amenable  to  solution  using  a  medium  size 
analog  computer.   The  model  is  applied  to  tbe  MARK  45 
MOD  O  impulse  cartridge.    Solutions  are  campai«d  to 
empirical  sensitivity  data  for  this  cartridge  conditioned  at 
-80F,  68F  and  225F.   (Author) 


AD-602  665  Div.   32,  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Harry  Diamond  Labs..  Washington.  D.  C. 

INVBSTCATION  OF  1551B  SPIKE  NOISE. 

Interim  rept.  no.  1. 

by  Martin  J.  Reddan  and  Ronald  Bernstein. 

27  May  64.  60p 

Pro].  96300 

HDL  TR1211 


Ubc  1  issifled  report 


Descriptors:  (^Oscillators.  Noise),  (*SpiklaB,  Noise), 
Fuze  functioning  elements,  Thyratrons,  Shock  waves, 
Sound,  Test  methods.  Tests. 


Tests  were  made  to  determine  the  dependence  of  the 
occurrence  of  noise  in  the  1551B  tube  on  physical  shock. 
Tbe  tube  was  exposed  to  3000-g  shock  produced  by  air  gun 
firings  into  a  lead  target.   Controlled  tests  did  not  Indicate 
any  tendency  for  noise  to  occur  subsequent  to  firing.   Noise 
pulses  from  an  undetermined  source  were  occasionally 
observed,  however.   Several  different  types  of  noise  train 
were  observed,  and  spectral  analysis  disclosed  that  their 
frequency  components  appeared  to  lie  below  SOOOcps. 
(Autboi) 
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A.O-602  687  Div.    22,  3,  4 

OTS  Prices:  HC  $7.39/MF  $2.00 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 
Wright-Patterson  AFB,  CMo. 
FOUNDATIONS  OF  PYROTECHNICS, 
by  A.  A.  Shidlovskii.   30  Apr  64.  439p 
FTD  TT63  768,  TT  64  71119 

Unclassified  report 

Unedited  rough  draft  trans,  of  mono.  Osnovy  PiroteUmiU, 
Moscow,  1954,  284p. 

Descriptors:  (*Pyrotechnics,  Textbooks),  bicendlary 
mixtures.  Primers,  Combustion,  Oxidizers,  Chemical 
reactions.  Stability,  Storage,  Colored  smokes,  niumi- 
nsting  projectiles.  Sensitivity,  Tbermocbemlstry, 
Eiqplosive  materials.  Tracers  (prdnsoce),  CUssifioa- 
tlon,  USSR. 

The  first  part  of  the  book  presents  Information  con- 
cerning the  principles  on  which  pyrotechnic  compounds 
are  constituted,  a  classification  for  them  and  thslr 
phjrslcocbemical  properties,  with  common  reference 
to  ail  types  of  compositions.  The  second  part  of  the 
book  is  devoted  to  a  description  of  the  Individual  types 
of  pyrotechnic  con^wsitlons,  thslr  specific  properties 
and  ttw  specific  ations  set  forth  for  them. 


AD-602  740  Dlv.   22,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command 

Wright-Patterson  AFB,  Ohio. 

SOURCE  OF  HIGH-INTENSITY  PROTONS, 

Jqr  R.  A.  Demirichanov,  Yu.  V.  Kursanov,  and  V  M 

Blagoveshchenskli.    10  Jul  64,  1^ 

FTD  TT64  586,  TT  64  71129 

Unclassified  report 

Unedited  rough  draft  trans,  of  Pribory  1  Tekhnika 
Eksperimenta  (USSR)  1964  ^.  f  no.  1,  p.  30-33.- 

Descriptors:  (•ton  sources.  Design),  (*PK>ton  beams. 
Ion  sources).  Protons,  ton  beams.  Plasma  oscillations, 
Emissivity,  Ionic  current.  Electromagnetic  lenses. 
Electrodes,  Particle  accelerators,  USSR. 

An  ion  source  with  a  1.5-a  proton  emission  current  is 
described.   The  results  of  investigating  the  emission 
properties  of  the  source  and  the  pulse  operating  reeime 
are  given.   (Author) 


AD-602  763  Dlv.   22,  7 

OTS  Prices:  HC  $4.00/MF  $0.75 

Army  Frankford  Arsenal,  Phllade^hia,  Pa. 
DEVELOPMENT  OF  ELECTRICALLY  INITIATED 
ESCAPE  SYSTEM  COMPONENTS:   IGNITION  ELEMENTS 
T14E2,  T19E1,  T14E3,  T19E2,  XM21,  XM22,  and  XM42, 
PULSE  GENERATORS  XMIO,  XMll,  AND  XM15. 
Rept.  for  Mar  59-srun  62, 
by  Alonzo  E.  White.  Jun  64,  lOTp 
AFA  R1725;   SEG  TDR64  38 

Unclassified  report 

Descriptors:   (*Vuze  functioning  elements.  Electric 
igniters),  (*Electrlc  igniters.  Firing  circuits),  (*Pulse 
generators.  Design),  Performance  (Engineering), 
Environmental  tests.  Military  requirements.  Miniature 
electrical  equipment.  Electric  primers,  Propellant, 
Actuators,  Tests. 

Fra^cford  Arsenal  has  developed  a  series  of  eleotrlo 
Ignttton  elonents  which,  urtieo  mippUai  with  »rfw«»«— it 
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electrical  energy,  are  capable  of  initiating  cartridges  or 
mechanisms  designed  for  use  In  propellant  actuated  escapi 
sjrstems.    I>uls«  generators,  capable  of  providing  the 
electrical  energy  necessary  to  fire  these  Ignition  elements, 
were  developed  for  use  as  an  auxiliary  power  source.   The 
main  advantages  of  the  electrically  initiated  escape  systems 
over  the  existing  gas  systems  are:  considerable  reduction 
in  size  and  wel^t  in  the  system  for  transmission  of 
actuating  energy,  faster  operating  times,  and  providing 
a  means  for  system  continuity  checkout.   This  report  is 
presented  In  two  parts.   The  first  part  describes  th^ 
development  and  testing  of  ignition  elements  T14E3,  T19E1. 
XM21,  XM22,  and  XM42.   The  second  part  presents  the 
test  procedures,  data  design,  and  performance  character- 
istics of  pulse  generators  XMIO,  XMll,  and  XM15.   The 
ignition  elements  and  pulse  generators  functioned  reliaUy 
within  the  proposed  military  requirements.  (Author) 


AD-602  887  Div.    22,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Penns^vania  State  Univ.,  University  Park. 

THEORETICAL  ANALYSIS  OF  INTERNAL  BLAST 

WAVES  IN  SPHERES. 

Quarterly  progress  rept.  no.  9,  1  Jan-31  Mar  64, 

by  Norman  Davids.    31  Mar  64,  3p 

C<Mitract  DA36  034  ORD3576RD 

Unclassified  report 

Descriptors:   («Shock  waves.  Propagation),  (♦Blast, 
Shock  waves),  (^Spheres,  Loading  (Mechanics)), 
Mechanical  waves.  Explosions,  Detonation  waves, 
Metals,  Equations  of  state,  Special  functions 
(Mathematical),  Programming  (Computers),  Theory. 

This  project  is  concerned  with  a  theoretical  study  on  the 
propagation  of  waves  produced  by  an  explosion  in  a 
spherical  cavity  in  a  metal.   The  purpose  of  such  a  study 
is  to  help  find  reliable  criteria  for  extrapolating  inter- 
nal blast  loading  behavior  to  larger  spherical  contain- 
ers.  This  study  is  being  done  concurrently  with  an 
experimental  investigation  on  7  Inch  and  10  inch  spheres 
at  BRL.   Research  Includes;    spherical  elastic  waves, 
spherical  plastic  waves,  shock  waves  and  detonation 
waves,  and  mathematical  theory. 


AD-602  920  Div.   22,  7.  12 

OTS  Prices:  HC  $4.00/MF  $0.75 

Aerojet-General  Corp.,  Downey,  Calif. 

FEASroiLTTY  STUDY  OF  A  STAND-OFF  GAP  SWITCH 

IN  EXPLODING  BRIDGEWIRE  DOTIATOR. 

Summary  rept., 

by  Theodore  N.  Bryla.   18  Dec  62.  116p  AGC  0539  01 

06FP 

Contract  N123  62738  26854A  Unclassified  report 

Descriptors:  (^Exploding  wires.  Electric  switches), 
(«Clectric  switches.  Exploding  wires),  (•Explosives 


Initiators,  Exploding  wires),  FeasitAlity  studies.  Guided 
missile  con^xinents.  Guided  missile  safety,  Circuits, 
Voltage,  Design.  Environmental  tests.  Models  (Simulations), 
Production,  Coaxial  cabler.  Electric  connectors. 
Electrical  properties,  Coatings,  Aluminum  compounds. 
Oxides. 

The  investigations  were  conducted  to  establish  the 
feasibility  of  Incorporating  a  high  voltage  switch  within 
the  electrical  header  of  an  exploding  brldgewire  initiator 
and  to  determine  the  electrical  capabilities  of  the  voltage 
switch  to  meet  missile  safety  and  functional  rec^rements. 
Two  types  of  high  voltage  switches  were  designed, 
developed,  and  fabricated  within  the  electrical  header  of  an 
EBW  Initiator.   The  electrical  capahillttes  of  these  voltage 
switches  were  evaluated  under  various  environmental 
conditions.   Their  conformance  to  the  required  design 
parameters  established  the  feasibility  of  including  a  hig^ 
voltage  switch  within  the  electrical  header.   Various 
stand-off  gap  switch  (SOGS)  and  stand-off  voltage  switch 
(SOVS)  engineering  models  were  studied  in  the  feasibility 
investigation.   Fifty  prototype  SOVS  Initiator  headers  of  the 
final  design  configuration  were  fabricated.   These  units, 
designed  for  a  coaxial  input,  utilize  the  electrical  voltage 
breakdown  characteristics  of  an  aluminum-oxide  coating 
for  the  voltage  switch.    (Author) 


AD-602  947  Div.   22,  20 

OTS  Prices:  HC  $7.31/MF  $2.00 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 

SURVEY  OF  THE  THERMAL  THREAT  OF  NUCLEAR 

WEAPONS, 

by  Jack  C.  Rogers  and  T.  Miller.  Not  63,  431p 

Contract  OCD  OS62  135.  ProJ.  IMU4021.  Task  3 

Unclassified  report 

Descriptors:  (*Nuclear  weapons.  Thermal  radiation), 
(•Thermal  radiation,  Nuclear  weapons),  Nuclear 
explosion  damage.  Meteorological  phenomena.  Targets, 
Vulnerability,  Fires,  Flame  propagation.  Damage, 
Countermeasures,  Shelters,  Health  physics. 

This  p^jer  reviews  the  current  state  of  knowledge  on  th* 
thermal  effects  of  nuclear  weapons,  atmospheric  trans- 
mlsslvlty,  ignition  of  target  elements,  and  fire  propaga- 
tion and  spread.    Some  of  the  topics  considered  are: 
Importance  of  attack  assumptions  (delivery  capabilities 
of  the  enemy,  warhead  types  and  yields,  altitude  of 
detonation,  timing,  and  warning)  in  determining  the 
characteristics  of  thermal  radiation  and  the  suscepti- 
bility of  targets  to  thermal  damage.   Modification  of 
the  thermal  radiation  by  the  atmosphere,  intervening 
cloud  layers  or  other  meteorological  features,  and 
target  elements,  such  as  trees  and  topography.   Inter- 
action of  blast,  radioactivity,  and  thermal  radiation 
phenomena.    Response  of  target  elements  to  direct 
thermal  radiation.    Effects  of  weather  and  topography 
on  target  vulnerability  and  fire  spread.    Fire  de- 
velopment and  spread  In  target  areas.    VulneraUlity 
of  humans.   Countermeasures.  (AuthoH 
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23.  Personnel  and  Training 


AD-602  431  Div.    23 

OTS  Prices:  HC  $4.00/MF  $0.75 


Qsorgla  Inst,  of  Tech.,  Altaata.   Engineering  EJsperlmBnA 

Station. 

■■SEARCH  DESIGN  TO  FORECAST  DEBCAND  FOR  NEW 

TtPES  OF  TECHNICIANS  IN  AN  INDUSTRY. 

■Mearch  rept. 

hf  John  L.  Fulmer,  Robert  E.  Green  and, Paul  B.  Han. 

Si  Feb  64,  lOSp 

OOBtract  MDTA19  63 

UncUHstfied  report 

Descriptors;  (*Technlclans,  Industrial  research), 
(•Manpower  studies.  Textile  Industry),  Statistical  analysis, 
■nfineerlng  personnel.  Scientific  personnel.  Economics, 
Dsta,  Job  analysis,  Industrial  training.  Management 
•agtneerlng.  Personnel  management. 

Tto  objective  of  the  stutfy  was  to  develc^i »  research  design 
Ib  broad  outline  form  which  can  be  emploQ^d  to  detect,  define, 
■ad  forecast  the  need  for  enoerglng  new  technicians  Including 
planned  sources  of  supply.   A  secondary  objective  was  to 
dSfclop  the  research  design  to  provide  Information  on  upgrad- 
!■(  of  skilled  workers,  displacement  of  skilled  or  technical 
tvorkers,  and  new  types  of  skilled  or  technical  workers  to  be 
•oiployed  In  sui^iort  of  the  new  technician.  (Author) 


AD-602  447  Div.   23 

OTS  Prices:  HC  $2.00/MF  $0.50 

Parsonnel  Research  Lab.  (570th),  AerosfUoe  Medloal 

OIt.,  Lackland  AFB,  Tex. 

■LECTRONIC  ENGINEER  JOB  TYPES  Df  THE  AIR 

FORCE  SYSTEMS  COMMAND, 

fegr  Fran6i8  D.  Harding  and  Robert  L.  Oow»ey,  Jr. 

Mar  64,  33p 

Pro].  6755,  Task  675501 

PBLTDR64  8 

Unclassified  report 

Descriptors:  (•Job  analysis,  Engineering  personnel), 
(•Engineering  personnel.  Electronics),  Personnel 
management.  Training,  Education,  Air  force  personnel, 
Oflioer  personnel,  Govermnent  employMS,  Distributlaii, 
Computers.  1  \ 

Am  a  basis  for  developing  oarreer-progreeslon  patterns  for 
M^neerlng  officers,  each  electronics  engineer  working 
Vtudn  the  systems  command  completed  a  check-list  of  his 
|eb  activities  and  a  questionnaire  about  a|)prapriate  train- 
Slg,  previous  experience,  and  the  most  desirable  next 
■Mlfnment.   By  a  computerised  grouping  technique,  the 
1S64  individuals  responding  were  clustered  into  14  job 
^rpes.   Each  Job  type  is  described  by  the  pattern  of  Job 
•Otlvltles  performed  and  the  consensus  about  desirable 
previous  experience  and  future  assignments.   These 
deecriptlons  show  that  over  70%  of  the  electronics  engineers 
work  as  project  officers,  contract  managers,  aiKl  adminis- 
trators rather  than  at  instrumentation  and  research.   The 
eoneensus  of  the  respondents  was  that  R  and  D  or  engineer- 
lag  management  training  and  experience  are  Important 
prerequisites  for  Job  types  such  as  project  officer  and 
program  administrator.   (Author) 


AD-602  537 
OTS  Prices: 


Div.    23,  6,  8 
HC  $2.00/MF  $0.50 


Locifcheed  Electronics  Co..  Plalnfleld,  N. 

THE  CHECKOUT  AND  MAINTENANCE  (tAM)  TRAINBR. 


\i. 
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n.  DESCRIPTION  AND  FUNCTIONAL  CHARACTERISTICS, 
by  Paul  R.  Richard  and  John  L.  Moss.  Jul  63,  38p 
Contract  AF33  616  7584.  Pro].  1710,  Task  171004 
AMRL  P51;  AD  417  417 

Unclassified  report 

Pesoriptors:  (*Malntenance,  Training  devices), 
(•Training  devices.  Electronics),  (•Electronic  equipment. 
Maintenance),  Radar  equipment.  Maintenance  personnel. 
Design,  Errors,  Circuits,  Simulation,  Electronic  equip- 
ment. Checkout  procedures. 

The  Checkout  and  Maintenance  (CAM)  Trainer  is  a 
major  device  that  has  been  specially  constructed  for 
research  on  electronic  maintenance.   The'device  has  been 
designed  to  support  research  on  problems  such  as:  deter- 
mining the  major  sources  of  difficulty  in  electronic  main- 
tenance, specifying  the  most  efficient  techniques  and 
devices  for  training  and  aiding  electronic  maintenance 
personnel,  and  developing  effective  techniques  for  evaluat- 
ing the  proficiency  of  personnel  performing  electronic  • 
maintenance.   The  major  components  of  the  CAM  Trainer 
are  an  operational  AN/ASB-4  radar  system,  a  student 
console  teaching  device  for  presenting  Information  relevant 
to  the  operation  of  the  ASB-4  system,  an  experimenter's 
station  for  recording  data  and  controlling  the  operation  of 
the  student  console,  and  special  maliunction  generation 
ecpilpment  for  inserting  controlled  malfunctions  into  the 
ASB-4  system.   This  report  describes  the  major  com- 
ponenta  of  the  CAM  Trainer,  their  interrelationships  and 
functional  characteristics.   Schematic  diagrams  relevant 
to  the  Trainer  are  also  presented.   (Author) 

AD-602  539  Div.   23,  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Cincinnati  Univ.,  Ohio. 

aiORT-TERM  MEMORY  AS  A  PREDICTOR  OF 

TROUBLESHOOTING  SKILLS, 

by  R.  J.  Senter  and  B.  R.  Bernstein.  Jul  63,  9p 

Contracts  AF33  616  6835.  Ar33  616  7674,  Prol.  1710. 

Task  171004 

AMRL  P-53:  AD  417  418 

Unclassified  report 

Descriptors:  (•Transfer  of  training,  Psychometrics), 
(•Memory,  Psychometrics),  Learning,  Training,  Personntf 
management.  Test  construction  (Psychology). 

As  an  axljimct  to  research  on  transfer  of  troubleshooting 
skill,  a  battery  ofteAs  (both  standard  and  new)  was 
adniinlstere(>to*sub]ect8  in  an  attempt  to  develop  tests  for  the 
selection  of  personnel  most  suited  for  learning  to  trouble- 
shoot.   The  report  describes  one  of  the  new  tests,  a  test  for 
short-term  memory,  and  Indicates  its  value  as  a  predictor  ot 
learning  to  troubleshoot.   The  Short-Term  Memory  Test 
consisted  of  21  subtests,  or  sets  of  different  items.    Each 
subtest  was  studied  by  the  subject  for  a  specified  short  period, 
then  it  was  removed  and  the  subject's  memory  of  the 
materials  was  tested.   Various  types  of  tests  of  memory  were 
used,  e.g.  reconstruction,  true-false,  multiple  choice,  etc. 
Performance  on  the  Short-Term  MenK>ry  Test  correlated 
significantly  with  some 'measures  of  learning  to  troubleshoot 
some  equipment.   Higher  correlations  were  obtained  when 
subjects  received  incentive  pay  for  better  performance  on  the 
Short-Term  Memory  Test.   Under  the  condition  of  incentive 
pay,  the  correlations  between  short-term  memory  and  learning 
to  troubleshoot  were  generally  comparable  to  the  correlations 
obtained  between  learning  to  troubleshoot  and  standard  tests  ot 
symbolic  reasoning  and  verbal  reasoning.  (Author) 


AD-602  690  Div.    23,  32 

OTS  Prices:  HC  $6.00/MF  $1.25 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
Wilght-Patterson  AFB.  Ohio. 
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Division  23  •  PERSONNEL  AND  TRAINING 


HERALD  OF  THE  SCHOOLS  OF  HCUER  BOUCATION. 

1964.  VOL.  22.  NO.  1. 

28  May  64.  218p 

FTD  TT64,  136;  TT  64  7U22 

UooUsslfled  report 

Unedited  rough  draft  trans,  of  Vestnik  Vysahel  Shkoly 
(USSR)  1964  [v.  22]  no.  1.  p.  1-96. 

Descriptors:  (*EducatloB.  USSR).  Universities.  Com- 
munists, Agriculture,  Forestry,  Social  sciences.  Chemistry, 
Engineering,  Construction,  Economics,  Electronics, 
Language,  Communism,  Bionics,  Cybernetics,  Teaching 
machines.  Scioitiac  personnel.  History,  Reports. 

Reports  by  Soviet  university  professors  are  compiled. 
Tbe  curricula  and  Instruction  methods  of  higher  education 
in  ihe  USSR  are  discussed  in  relation  to  Communist 
philosophy. 


models),  (^Decision  theory,  Penoonel  management). 
Performance  (Human),  Psychometrics.  Performano* 
tests.  Aptitude  tests.  Decision  making.  Classlfloatloo 
Effectiveness,  Mathematical  predictioD.  Operations 
research.  Optimization.  Game  theory. 

The  decision-problem  involving  tbe  assignment  of 
individuals  or  groups  to  tasks  or  limited  areas  of  re- 
sponsibility within  an  organization  Is  considered  In  tm 
interrelated  phases  —  performance  prediction  and 
aBsigunent.   Models  are  developed  for  making  optimal 
personnel  assignments  for  a  variety  of  cases  which 
include  both  qualitative  and  quantitative  performance 
predictions  treated  as  subject  to  error  and  errorless, 
bformatlon  levels  for  the  perfonnance  measures  and 
relative  values  which  are  utilized  are  investigated  to 
Insure  that  the  two  phases  of  the  problem  may  be 
efficiently  combined.   (Author) 


AD-602  696  Div.   23,  8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Bureau  of  Naval  Personnel.  Washington.  D.  C. 
SYSTEMATIC  TROUBLESHOOTING  ANSWER  SHEETS. 
31  May  64,  50p 
NAVPERS  92900ANS 

Unclassified  report 

Descriptors:   (^Instruction  manuals.  Electronic  equip- 
ment). Reports,  Guided  missile  personnel.  Naval  per- 
sonnel. Technicians.  Training,  Maintenance,  Guided 
missiles  (Underwater-to-surfaoe). 

Answer  sheets  for  training  manual.  'Systematic 
Troubleshooting'  (AD-602  697). 


AD-602  697  Div.   23,  8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Bureau  of  Naval  Personnel.  Washington,  D.  C. 
SYSTEMATIC  TROUBLESHOOTING. 
Training  manual. 
31  May  64.  64p 
NAVPERS  92900 

Unclassified  report 

Deaur^itors:    ('Instruction  manuals,  Electronic  equip- 
ment), Ooided  missile  personnel.  Naval  personnel, 
TechiUclans,  Training,  Malntanaace,  Guided  missiles 
(Uaderwater-to-surface). 

Tbe  tralnliy  maonal  In  systematic  electronic  trouble- 
shooting is  approved  for  use  in  basic  electronics  in- 
struction for  Polaris  We^mns  System  technicians.   It 
is  written  in  programed  format  for  the  trainee's  use  as 
a  self-administered  study  aid  supplementing  formal 
classroom  Instruction  in  Class  'A'  school.   NAVPERS 
92900-ANS  (AD-602  696),  'Systematic  Troubleshooting 
Answer  Sheets',  Is  proooulgatad  for  use  in  conjunction 
with  this  mamial.    (Autix>r> 


AD-602  821  Div.    23,  28 

OTS  Prices:  HC  $5.00/MF  $1.00 

Case  tost  of  Tech.,  Cleveland.  Ohio. 
PERSONNEL  EVALUATION  AND  OPTIMAL 
ASSIGNMENT, 

by  WiUiam  R.  King.   Apr  64.  182p 

Contract  Nonrll41  11  ^ 

Unclassified  report 

Onaor^tors:  (•Personnel  management.  Mathmnatlcal 


AD-602  980  Div.   33.  28 

OTS  Prices:  HC  $3.00/MF  $0.50 

Army  Personnel  Research  Oftloe.  Office  of  tbe  Chief. 

Research  and  Development.  Washington,  D.  C. 

JOB  PERFORMANCE  OF  EM  SCORING  LOW  CM  AF^fT. 

by  William  H.  Helme  and  Alan  A.  Anderson. 

May  64,  57p 

ProJ.  2J024701A722 

APRO  TRN146 

Unclassified  report 

Rept.  on  new  classification  techniques. 

Descriptors:   (^Performance  tests.  Army  personnel), 
(•Aptitude  tests,  Personnel  management).'  (•Psychomet- 
rics, Job  analysis).  Performance  (Human),  Standards, 
Military  requirements. 

To  assess  the  usefulness  to  the  Army  of  men  of  lower 
than  average  general  ability,  1000  enlistees  accepted  by 
the  army  when  quallficatlonB  were  temporarily  lowered 
were  followed  up  12  to  18  months  later  to  obtain  Job  per- 
formance ratings  and  disclplinaiy  records.   Of  RA  Cate- 
gory IV  men  (10th  -  30th  percentile  on  AFQT)  In  combat 
M06,  50%  were  rated  as  performing  acceptably,  43%  as 
meeting  standards  of  Army  career  performance. 
Corresponding  percentages  in  technical  M06  were  48% 
and  40%.   Note  that  most  of  these  men  were  In  low 
skill  MOS,  and  that  findings  on  level  of  performance 
■liply  only  within  stich  MOS.   SuooessAil  performance 
depended  to  some  extent  on  a  man's  having  his  highest 
■kills  in  the  aptitude  area  of  the  MOS  In  which  he  was 
serving.   In  this  selected  group,  no  clear  evidence  was 
found  that  more  refined  screening  on  age,  educatfon. 
and  cognitive  tests  would  result  in  appreciable  gain  in 
differential  classification.  (Aotboi) 


AD-602  981  Div.    23,  28 

OTS  Prices:  HC$1.00/MF  $0.50 

Army  Personnel  Research  Office.  Office  of  the  Chief, 
Research  and  Development,  Washington,  D.  C. 
METHODS  FOR  IMPROVING  ENLISTED  INPUT, 
by  A.  G.  Bayroff.    May  64,  18p 
ProJ.  1J024701A722 
APRO  TRR1136 

Unclassified  report 

Rept.  CD  input  quality. 

Descriptors:    ('Psychometrics,  Personnel  management). 
(•Aptitude  tests,  Army  perscmnel),  (•Personnel  manage- 
ment, Psychometrics),  Tr^^ng,  Standards,  Military 
requirements.  Job  analysis.  Test  construction 
(I^hology). 
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Research  effort  resulted  In  the  tmplemettt&tlon  of  a 
aumber  of  operational  measures  of  military  tralnablUty: 
•uooesslve  forms  of  the  Armed  Forces  Qualification  Test 
(AFQT)  and  the  Enlistment  Screening  Test  (EST)  and 
supplementary  screening  measures  for  more  specific 
aptitudes .  the  Army  Qualification  Battery  (AQB);  and  tests 
for  women  applicants,  the  Armed  Forces  Women's  Screen- 
ing Test  (AFWST),  Women's  Enlistment- Screening  Test 
(WEST),  and  Women's  Arnqr  Classification  Battery  (WACB). 
With  tto  Introduction  ci  a  number  of  new  and  replacement 
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tests  during  FY  1962-63,  task  activity  turned  to  new  ap- 
proaches to  screening  problems  and  to  contributions  at 
screening  activities  to  classification  and  other  manpower 
management  functions.    Research  plans  were  formulated 
to  stxidy  seasonal  and  regional  fluctuations  In  AFQT  score 
distributions,  the  aptitude  composition  of  tbe  civilian 
manpower  pool,  new  approaches  to  the  detection  of  delib- 
erate failures,  feasibility  of  shortened  screening  tests, 
practicability  of  automated  testing.  (Author) 
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24.  Photography  and  Other 
Reproduction  Processes 


AD-602  625  Div.    24,  18,  25 

OTS  Prices:  HC  $4.00/MF  $1.00 

Itek  Corp.,  Waltham,  Mass. 

STUDY  OF  IMAGE-EVALUAnON  TECHNIQUES. 
Interim  engineering  rept.  no.  7,  15  Dec  63-15  Apr  64, 
by  G.  C.  Brock,  R.  Barakat,  E.  B.  Kitrosser.  R.  L. 
Dussault,  and  W.  L.  Attaya.   15  Apr  64,  149p   Itek  9048  8 
Contract  AF33  657  9158 

Unclassified  rqwrt 

Descriptors:  (* Aerial  photography.  Simulation), 
(*Aerial  reconnaissance.  Mathematical  models), 
(•Photogrs^hlc  techniques,  Analysis),  Photographic 
Images,  Photographic  lenses.  Photographic  emulsions, 
Pbotogri4)hic  film.  Optics,  Functions,  Graphics. 

The  goal  of  this  Image  evaluation  study  is  the  development 
ot  a  mathematical  model  for  calculating  the  performance  of 
reoctmaissance  systems.   An  essential  foundation  for  this 
effort  is  the  ability  to  measure  or  calculate  the  physical 
obaracteristics  of  lenses,  emulsions,  and  other  components 
d  these  systems  with  the  requisite  accuracy.   Interim 
Engineering  Report  (AD-600  950)  described  progress  made 
with  the  Itek  Image  Analyzer  Unit  (Model  II)  used  for 
measuring  the  transfer  functions  of  lenses.   This  report 
presents  calculations  of  the  line  spread  function  and  edge 
qpread  function  as  derived  from  the  transfer  function;  the 
axial  image  is  considered  in  the  presence  of  various  degrees 
of  third-order  spherical  aberration  and  defocusing.    A 
simplified  graphical  method  for  deriving  single-bar  re- 
sponse from  the  edge  spread  function  is  described.    Experi- 
mental work  is  recordc»d  on  the  measurement  of  lens-film 
transfer  functions,  in  which  both  sinusoidal  targets  and 
edges  are  used,  with  SO-243  emulsloa.   The  mathematical 
basis  for  t^  transform  program  curtently  used  with 
Itek's  CDC-924  computer  when  deriving  transfer  functions 
from  edge  traces  is  described.    Finally,  an  account  of 
continued  work  on  the  coherent  light  method  for  measyxing 
emulsion  transfer  functions  is  presented. 


AD-«02  853  Div.   24.  2 

OTS  Prices:  HC  $3.00/MF  $0.75 

Itek  Corp.,  Waltham,  Mass. 

STUDY  OF  IMAGE-EVALUATION  TECHNIQUES. 
Interim  engineering  rept.  no.  8,  15  Apr-15  Jul  64, 
by  W.  L.  Attaya,  R.  Barakat,  R.  R.  Shanncn  and 


P.  Nlsenson.    15  Jul  1964  65p   Itek  9048  9 
Contract  AF33  657  9158 

Unclasslflad  report 

Descriptors:   (* Aerial  reconnaissance,  Mathematioal 
modelp),  (^Mathematical  models,  Aerial  reooonaisssDM), 
(*Aerial  photography.  Photographic  connalssanoe). 
Aerial  photogr^>h8,  Pbotographic  Images,  Photolnter- 
preUtion,  Photometers,  Optical  phenomena.  Functions. 

The  goal  of  this  image  evaluation  study  is  the  develop- 
ment of  a  mathematical  model  for  calculating  the  perform- 
ance of  reconnaissance  systems.   Essential  to  this  eftbrt 
Is  the  ability  to  measure  or  calculate  the  physical  charao- 
terlstlcs  of  lenses,  emulsions,  and  other  components  cf 
these  systems  with  requisite  accuracy.   Therefore,  along 
with  the  mathematical  development  of  the  model,  a  major 
part  of  the  activity  lies  in  the  development  of  precise 
experimental  and  analytical  techniques  suitable  for  carry- 
ing out  the  required  measurements  and  calculations.   ThaM 
techniques  are  discussed.   The  computational  developDoaotS 
which  make  use  of  lens  design  data  and  predetermined 
transfer  functions  are  discussed. 


AD-602  961  Div.    24.  6,  22 

OTS  Prices:  HC  $7.00/MF  $1.75 

Perkln-Elmer  Corp.,  Norwalk.  Conn. 

LONG  FOCAL  LENGTH  BALLISTIC  CAMERA  STUDY. 

Final  rept. 

2  Oct  61.  386p   PE  5942 

Contract  AF08  606  4338 

AFBiITC  TR61  24 

Unclassified  report 

Descriptors:   (*Ballisttc  cameras,  Feasibility  studies). 
Cameras,  Camera  components  and  accessories,  Design, 
Operation.  Optimization,  Photometers.  Photographic 
images.  Optics.  Atmosi^eric  refraction,  Tracking, 
Calibration,  Data,  Reduction,  Siq>ports.  Timing  devioee. 
Specifications. 

This  study  was  conducted  for  the  purpose  of  investlgattnf 
the  technical  feasibility  of  attaining  angular  accuracies 
approaching  0.5  second  of  arc  while  covering  an  area  of 
approximately  10  degrees  x  60  degrees  with  a  1200  mm 
ballistic  camera.   A  complete  study  of  all  major  aspects 
of  a  practical  ballistic  camera  system  is  presented,  namely, 
photometry ,  seeing,  tracking  techniques ,  orientation 
calibration,  data  reduction,  mount  configuration,  timing 
requirements,  shutters,  atmospheric  refraction,  error 
sources  and  operational  considerations.   A  preliminary 
.lesign  specification  for  this  system  is  provided. 
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25.  Physics 


AD-«Oa  310 
OTS  Prices: 


DlT.    25.  16 
HC  $2.00/MF  $0.50 


Foreign  Tech.  Div.,  Air  Force  Systenns  Cpmmand.  Wright- 

Patterson  AFB,  Ohio.  i 

THB  UNPERTURBABILITY  OF  A  SPHERICAL  PENDULUM 

OF  VARIABLE  LENGTH  WITH  MOTION  OF  THE  FULCRUM 

IN  A  CENTRAL  GRAVITATIONAL  FIELD5  DETERMINA- 

TICWS  OF  CONSTRAINTS  IN  A  SYSTEM  OF  RIGID  BODIES; 

APPROXIMATE  DESIGN  OF  PROTECTIVB  METEOR 

SHIELDS, 

Iqr  M.  Z.  Lltvln,  A.  L  Lur'e.  L.  S.  Bezgln,  and 

M.  L  Ivashchenko.   16  Jun  64,  36p 

FTD  TT64  413;  TT  64  11846 

Uncla$slfied  report 

Unedited  rough  draft  trans,  of  A  [kademiy^   N  [Ju^  USSR. 
Otdelenle  Tekhnichesklkh  Nauk.   Izvestlya:   M^fchafiVw 
Mashlnoetroenle,  1963,  no.  1,  p.  33-46. 

Descriptors:    (^Gyroscopes,  Mechanics),  (*Motlon.  Mathe- 
matical analysis),  (♦Armor  plate.  Meteors),  Gravity, 
Perturbation  theory.  Equations,  Design,  Thickness,  USSR. 

For  a  definite  class  of  translations  of  the  fVilcrum,  non- 
perturbablllty  Is  obtained  with  a  pendulum  of  variable  length 
being  based  on  the  fact  that  for  a  definite  law  of  variation  of 
the  pendulum  length  the  force  of  inertia  of  the  pendulum, 
stipulated  by  Its  rotational  acceleration,  ootmteracts  the  per- 
turbing translational  force  of  Inertia  of  the  pendulum.  (Lltvln) 
A  mathematical  determination  was  made  of  constraints 
In  a  system  of  rigid  bodies.  (Lur'ye)   Account  is  given  of  a 
method  for  approximate  design  of  a  meteor  shield  based  on 
the  fact  that  when  a  meteor  Impacts  a  wall  both  the  wall  and 
the  meteor  Itself  are  vaporized.   Numericnl  examples  are 
given.  (Bezgln  and  Ivashchenko) 


AD-602  311  Div.   28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  C^tbmumd, 
Wright-Patterson  AFB,  Ohio. 

IDBNTITY  PERIOD  OF  THE  LATTICE  AND  MICRO- 
HARDNESS  OF  SOLID  SOLUTIONS  OF  INDIUM  AND  GAL- 
LIUM PHOSPHIDES. 

by  N.  N.  SlroU  and  V.  V.  ftaacu.  llJtm  M,  8p 
FTD  TT64  151;  TT  64  11844  I 

I     Unclasslfled  report 


Unedited  rough  draft  trans,  of  ATkademly^l  Nfavukl  BSSR 
"•—' -      Doklady,  1963,  t.  7,  no.  7,  p.  44^44M.     '' 


Deecr^iitors:  (^Semiconductors,  Solid  solutioes),  (*SoUd 
solutions.  Semiconductors),  (*Galllum  alloys.  Phosphorus 
alloys),  ('Indium  alloys.  Phosphorus  allays),  Synthesis 
(Chemistry),  Crystal  lattices,  Hardness,  Metallurgical 
■aaJysls,  Radlogr^>hy,  X-ray  diffraction  analysis,  USSR. 

Tbe  purpose  of  the  Investigation  was  to  cl4«r  19  the  matter 
cf  the  existence  of  solid  solutions  In  the  qaasl-tainary  system 
bP— OaP  and  the  determination  of  tbe  pnilDd  of  the  identity 
of  the  orystalline  lattice.   The  synthesis  ot  the  oompounds 
InP  and  GaP  and  their  solid  solutions  was  aooompUshed  by 
tbe  method  of  saturation  with  pbospbonis  from  the  Taper 
phase  fusions  of  imttum  and  gallium  of  glveo  oompositioos. 
The  alloys  Obtained  were  subjected  to  metlUogrqihic  and 
radtograpUo  analyses  and  their  micrtAartteees  was  measured. 
Tbe  reeults  yielded  oonvlnolng  evidenoe  ot  the  fact  that, 
at  toaat  in  tbe  area  of  high  temperatures,  there  exists  a 
oootianous  series  of  solid  solutions  of  InP  and  OaP  with  #hich 
the  eoastant  of  the  lattice  changes  praotioally  addUtiTely  with 
the  eoaeaatratiaa  of  GaP. 
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PRODUCTION  AND  DIELECTRIC  PROPERTIES  OF 

SINGLE  CRYSTALS  OF  SOLID  SOLUTIONS  OF 

Pb(Ti03-Zr03),  LEAD  METANIOBATE,  AND  CRYSTALS 

OF  SOLID  SOLUTIONS  OF  LEAD  METANIOBATE  AND 

LEAD  TITANATE, 

by  A.  L.  Khodakov  and  M.  L.  Sholokhorich.   28  May  64.  1^ 

FTD  TT64  320;  TT  64  11850 

Unclassified  report 

Unedited  rough  draft  trans,  of  Izvestlya  Vyssbikh  *' 

Ucbeboykh  Zavedenil.  Flzlka  (USSR)  1961,  no.  2. 
p.  85-91. 

Descriptors:  ('Ferromagnetic  materials.  Lead  compounds), 
('Lead  oon^xninds,  Ferromagnetism),  Single  crjrstals. 
Production,  Crystal  grjowth.  Solid  solutions.  Dielectric 
properties,  Nlobates,  Tltanates,  Zirconates,  Phase  studies. 
Electrical  conductance.  Semiconductors,  Antlferromag- 
oetism,  USSR. 

Tbe  work  describes  the  production  and  dielectric  prop- 
erties of  solid  solution  single  crystals  of  lead  metatltanate 
and  lead  metazirconate,  single  crystals  of  lead  metanlobate 
and  of  its  solid  solutions  with  lead  tltanate.  It  was  established 
that  the  conductivity  of  Pb(tl  -  Zr)03  crystals  strongly 
increases  as  temperature  rises.   Small  additions  of  PbZr03 
did  not  substantially  affect  the  dielectric  properties  of  solid 
solutions.   Studying  the  dielectric  properties  of  PbNb206 
crystals  permitted  the  establishment  of  the  conditicms  for 
converting  them  from  a  nonferroeleotrio  to  a  ferroelectric 
modlficatlao.  (Author) 
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Boeing  Scientific  Research  Labs.,  Seattle,  Wash. 

CLASSIFICATION  OF  MEDIA, 

by  Paul  Holland.   May  64,  18p  Dl  82  0347 

Unclassified  report 

Also  ayallaUe  from  the  auOior. 

Descriptors:  ('Perturbation  theory.  Mathematical  analysis), 
CBoundary  value  problems).  Integral  .equations,  Fourier 
analjrsls.  Theory,  Stability,  Plasma  physics. 

The  paper  presents  remarto  about  and  supplements  to 
Poloyln's  paper  on  Sturrock's  theory  of  growing  waves.  Tbe 
paper  of  Polovln  does  not  clarify  all  the  diffioulties  In  the 
theory  of  Sturrook.   With  these  remazlcs  and  siq^lements, 
a  complete  connection  is  established  between  the  theory  of 
Sturrook  and  the  analytical  method  developed  in  this  paper. 
It  is  shown  that  for  the  absolute  InstablUty,  the  demonstratloc 
of  Polovln  has  to  be  completed  to  avoid  an  ambiguity.   For 
evanescence,  the  boundary  conditions  introduced  by  Polovln 
must  not  be  independent,  so  that  some  root  gives  a  zero 
contribution;  for  absolute  instability,  it  would  be  impossible 
to  introduce  any  boundary  conditions.  (Author) 
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Foreign  Tech.  Div..  Air  Force  Systemr.  Command,  Wri^- 
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PROBLEMS  IN  HIGH-TEMPERATURE  PHYSICS. 

by  y.  A.  KiriUln.    14  May  64,  1^ 

FTD  TT64  295,   TT  64  11864 

Unclas  itfled  repi 

Iteedtled  rou^  draft  trans,  of  Akalemlya  Nauk  SSSR. 
Veetnik.  196S,  t.  33,  no.  2,  p.  38-ia. 
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DBScrtptora:   {*E\^  temperature  research.  Reviews), 
Heat  transfer,  Licpild  metals.  Vapors,  Gases,  Heat- 
resistant  materials,  Thermodjmamlcs ,  Research  program 
administration,  USSR. 

Four  basic  directions  In  hlgb-temperature  heat  physics 
are  discussed.    These  are  the  Investigations  of  thermophysl- 
cal  properties  of  heat  transmission  and  physlcochemlcal 
processes  In  liquid  metals  and  their  vapors.  Investigations  of 
tbermopfayslcal  properties  and  heat  transmission  In  gases 
at  high  temperatures.  Investigations  of  thermophyslcal  proper- 
ties of  heat  emlslsslon  and  physico-chemical  processes  In 
constructloh  materials  at  high  temperatures,  and  Investiga- 
tions of  thermophyslcal  processes  In  high-temperature 
coostructioos  and  apparatuses. 


AD-602  343  Dlv.   25,  7,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Conunaod,  Wii^- 
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BEHAVIOR  OF  CATHODE  SPOTS  IN  A  HH3H-CURRENT 

ELECTRIC  DISCHARGE, 

by  V.  Grakov  and  V.  Hermoch.   28  May  64,  18p 

FTD  TT64  152;  TT  64  11869 

Unclassified  report 

Unedited  rough  draft  trans,  d  Chekboslovatskil  FizicbeskU 
Ztaumal  (USSR)  1963,  v.  13,  no.  7,  p.  509-517. 

Descriptors:  (*Electric  discharges.  Cathodes),  (*Cathodae, 
Electric  discharges).  Electrodes,  Metals,  Surface 
properties.  Electrons,  Thermionic  emission.  Erosion, 
Test  methods.  Capacitors,  Electric  arcs.  Barometric 
pressure.  Optical  properties.  Photographic  analysis, 
USSR. 

iBvestlgatlon  d  a  hi^k-current  single  discharge  at 
atmospheric  pressure  revealed  the  existence  of  cathode  spots 
of  two  types.   Spots  of  the  first  type,  characterised  by  a  hi^ 
rate  of  motion  toward  fresh  sections  of  the  electrode, 
evidently  form  on  all  metals.   If  an  autoelectronic 
mechanism  of  emission  from  a  cathode  Is  assumed,  then  the 
characteristics  of  their  behavior  can  be  explained  by  the 
fact  **'»*  when  the  surface  irregularities  of  the  metal  are 
fused  and  its  crystalline  structiire  is  disrupted  by  bombard- 
meat  of  positive  ions,  electron  emission  within  the  spot 
decreases.   Spots  of  the  second  type  have  low  mobility  and 
form  only  on  metals  with  low  values  of  thermophyslcal 
constants  In  places  of  local  cathode  boiling.   Their 
formation  is  connected  to  the  Increased  concentration  of 
metallic  vapor  under  the  boiling  surface  making  the 
ionizing  action  of  the  primary  electrons  more  effective.   The 
attachment  of  these  spots  to  the  vaporization  centers,  which 
follows  from  this,  causes  their  low  mobility. 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
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ENERGY  SPECTRA  OF  IONS  SCATTERED  BY  POLY- 
CRYSTALLINE  SURFACES  OVER  SMALL  ANGLES, 
by  V.  A.  Molchanov  and  V.  Soshka.   18  Jun  64,  6p 
FTD  TT64  543;  TT  64  11875 

Unclassified  report 

Unedited  rough  draft  trans,  of  A|uulemlyi^  Ntnik]  SSSR. 
Doklady,  1964,  v.  155,  no.  1,  p.  70-71. 

Descr4>tor8:  (*Ion  beams.  Scattering),  loos.  Argon. 
Baergy,  Distrlbutton.  Particle  accelerator  targets.  Copper, 
Qnphite.  Crystals.  Surfaces.  Spectroeoopy.  USSEL 


A  study  was  made  of  the  dependency  of  energy  spectra  on 
scattering  angle  for  the  case  of  25-Kev  argon  ions  scattered 
by  copper  and  graphite  targets.   The  results  confirm  the 
essential  role  of  multiple  scattering  even  for  angles  of 
incidence  close  to  the  glancing  angle. 
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SOLID-STATE  AND  MOLECULAR  THEORY  GROUP, 

Quarterly  progress  rept.  no.  53. 

IS  Jul  64,  122p 

Contracts  Noarl841  34,  AF19  628  356 

Unclassified  report 

Descriptors:  (*SoUd-state  physics.  Scientific  research). 
Molecular  properties.  Crystals,  Crystal  structure.  Atomic 
energy  levels.  Metallic  crystals,  Utfaium,  Sodium, 
Diamonds,  Potassium  compounds.  Chlorides.  Rare  eartlis. 
Ions.  Molecular  associatioa.  Atomic  orbitals.  Magnetic 
fields. 

Contents:  Space  groups  and  wave  function  symmetry  in  crys- 
tals; Energy  bands  of  the  alkali  metals.   I.  Uthium  and  sodium; 
Preliminary  energy  bands  for  diamond;  Calculation  of  a 
one-electron  crystal  potential  and  application  of  potassium 
chloride;  Quadrupole  anti-shlelding  factors  for  rare-earth 
and  some  other  heavy  ions;  3d  Ion  covalency;  Magnetic  break- 
down and  ultrasonic  attenuation  in  a  two-dimensional  modeL 
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Massa  Dlv.,  Cofau  Electronics,  Inc.,  Hingham,  Mass. 

PERFORMANCE  OF  UNDERWATER  HORNS, 

by  Frank  Massa,  Jr.    15  Jun  64,  2^   Massa  ER6415 

Contract  Nonr4392  OOX 

Unclassified  report 

Descriptors:  (♦Acoustic  boms.  Underwater  sound 
equipment).  (*Acoustic  Impedance,  Measurement), 
Transducers,  Accelerometers,  Underwater  sound. 
Frequency,  Structures,  Concrete,  Steel,  Vibration, 
Design,  Performance  (Engineering). 

The  report  presents  the  results  of  teste  showing  the 
performance  of  several  types  of  experimental  underwater 
horns,  especially  in  regard  to  their  effectiveness  in 
Increasing  the  radiation  resistance  loading  on  a  vibrating 
transducer  whose  dimensions  are  small  compared  to  the 
wavelength  of  the  radiated  sound.   An  NRL  2  kc  transducer 
having  a  5  In  x  5  in  radiating  face  was  used  as  the  driver 
and  all  the  horns  are  of  the  same  dimensions  and  shape 
except  for  the  variations  in  their  wall  construction.   Three 
steel  boms  were  built  in  accordance  with  the  requirements 
of  the  contract.   In  addition,  a  concrete  bom  structure  was 
built  outelde  the  scope  of  the  contract  which  incorporates 
proprietary  ideas  of  a  horn  construction  previously  proposed 
for  underwater  applications.   An  experimental  concrete 
structure  also  was  built. 
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SELECTION  AND  PRIMARY  FOCUSING  OF  IONS  IN  A 

SOURCE  OF  MULTIDISCHARGE  IONS 

by  F.  L  Mineev  and  O.  F.  Kovpik.  18  Jun  64.  12p 

FTD  TT64  541;  TT  64  U881 

Ui 
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UMdltad  rougt>  draft  trans,  of  Zhumal  T^ktmlcheskoi 
FlJdkl  (USSR)  1963,  v.  33,  no.  12,  p.  1444^1448. 

Descriptors:  (non  beams.  Focusing),  (*lon  sources.  Plasma 
physics).  Ions.  Nitrogen,  Fluorine,  Electric  dischaii|es. 
Electric  arcs.  Electrodes,  Voltage.  Optimixatlon,  SpecUos- 
oopy,  Electromagnettc  lenses,  USSR. 


A  report  is  given  on  the  effective  use  of  {lliasma  focusing 
wImo  selecting  Ions  from  a  pulse  source  of  multiply  charged 
Ions  (pulse  length  200  micro  sec..  repeUUon  rate  2  ops). 
Gaseous  nitrogen  was  admitted  into  the  source.   With  optimum 
selection  of  the  parameters  of  discharge  la  the  source,  poten- 
tial of  the  extracting  electrode  and  the  geometry  of  the  source 
gap,  the  extracting  electrode  received  a  3KK)  ma  pulse  current 
of  heavy  ions  accelerated  to  35  kv.   Half  of  this  current  con- 
sists of  nitrogen  ions,  the  balance  of  Ions  of  elements  making 
IV  the  material  from  which  the  Ion  source  is  constructed.   The 
prsMnce  of  N(+3)  -  17  ma,  N(+2)  -  54  ma,  N(+)  -  42  ma, 
F(-f2)  -  30  ma,  F(-f2)  -  30  ma  etc.   ions  wM  established  in 
the  spectrum.  (Author) 
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OTUDY  OF  HEAT  EMISSION  DURING  THt  CONDENSATION 

OF  MOVING  STEAM  IN  A  HORIZONTAL  PIPE, 

tgr  L.  D.  Berman  and  Yu.  A.  Tumanov.   5  May  64,  22p 

FTD  TT64  301;  TT  64  11882  j| 

1 1  Unclassified  report 

Uaadtted  rough  draft  trans,  of  Teploenergjeilka  (USSR)  1962, 
».  9,  no.  10,  p.  77-83.  "11 

Descriptors;   (*Thermal  radiation.  Steam),  (*Heat  transfer, 
Coodeosatioo),  Gas  flow.  Heat,  Velocity.  |>ipe8,  Steam  p^s. 
Thermodynamics,  USSR.  | 

The  results  are  presented  of  experimeatal  research  of  the 
oowleDBation  of  moving  steam  along  a  horftontal  pipe  placed 
In  a  cluster. 
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PHOTOIONIZATION,  ELECTRON-TRAPP|l>*G  AND 

PHOTOCONDUCTION  IN  GLASSES. 

Final  rept., 

by  Httiry  Linschitz  and  Richard  A.  Hebert;   2  Apr  64,  268p 


Contract  AF19  604  4536,  Pro]. 
AFCRL  64  298 


5620,  Task  56206 


llnclassifled  report 


Descriptors:  (*Photooonductivity,  (Bass),  (^Electron  c^>- 
tore,  GSass),  (*(Hass,  Photoelectric  effect).  Ionization, 
Bleotrodes,  Spectrophotometers,  Conductivity,  Naphthacenes, 
Electrons,  Photoelectrons,  tonization  potential.  Absorption 
spectrum.  Quantum  statistics.  Platinum,  Stainless  steel, 
Cipacltanoe,  Aromatic  compounds.  Sensitivity.  Intensity. 

Photolcoization  and  eleotroo-trapplng  in  glassy  media, 
using  spectrophotometric  and  cooductimetrlc  techniques  is 
described.   Aromatic  anions  (mono-  and  dl -negative  Ions  of 
naphthacene)  were  selected  as  the  systems  for  study  because 
of  their  low  ionization  potentials,  slow  baok  reactions  and 
known  spectra  of  the  ions  and  parent  hydnKsrtxxis.  The 
glassy  solvent  was  3-meth(yltetrahydrofurM  (2-MTHF)  at 
liquid  N2  temperature.   Using  chemical  adttnometry,  quantum 
yields  for  the  overall  photoionizatlon  and  electron-trapping 
process  were  measured  for  both  naphthaoMe  icms.   A  new 
efEect  was  observed,  in  whtoh  the  photothr^shold  of  platinum  or 
stainless  steel  electrodes  was  shifted  from  below  2600  A  to 
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about  5000  A,  as  a  result  of  contact  with  nai^iaiacene  dianion. 
The  observed  phenomena,  including  eflecte  of  intensity,  expo- 
sure time,  photovoltaic  behavior  and  'reversed'  photocurrents, 
can  be  consistently  interpreted  on  the  basis  of  simultaneous 
electrode  and  volume  ionization  processes,  combined  with 
space-charge  effecte.   These  latter  complications  arise  from 
the  differential  rates  of  diffusion  of  negative  and  positive 
carriers,  and  from  finite  electron-trapping  energies. 
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Foreign  Tech.  Div..  Air  Force  Systems  Command,  Wriglit- 
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THE  COLLISION  OF  TWO  PLATES  WITH  GREAT  SPEED 
ftNia  AN  APPRAISAL  OF  THE  ROLE  OF  RADIATION  WHEN 
CALCULATING  HEAT  EXCHANGE  IN  A  TURBULENT 
BOUNDARY  LAYER. 

by  E.  L  Andryankln,  S.  S.  Kutateladze,  A.  L  Leoot'ev  and 
N.  A.  Rubtsov.    17  Jun  64  23p 
FTD  MT63  262;   TT  64  11892 

Unclassified  report 

Edited  machine  trans,  of  Zhurnal  Prikladnol  Mekhanlkl  t 
Tekhnlcheskol  Flrlkl  (USSR)  1963,  no.  4,  p.  68-73.  88-93. 

Descrl{Aors:   (*Impact  shock.  Shock  waves).  (*Heat  transfer. 
Thermal  radiation),  (•Turbulent  boundary  layer,  Heat 
transfer).  Gases,  Scattering,  Flat  plate  models.  Thickness. 
Density.  Meteorites.  Boundary  layer.  Friction.  Polynomials. 
Integral  equations,  USSR. 

In  the  first  paper,  consideration  is  given  to  the  problem  of 
tlie  scattering  of  gases  formed  by  the  impact  of  coUldii^ 
plates  in  a  vacuum.   In  the  second  paper,  the  relative 
ultimate  laws  of  heat  exchange  and  friction  are  employed  in  an 
i^ipraisal  of  the  role  of  radiation  during  the  calculation  of 
heat  exchange  In  a  high-temperature  compressible  turbulent 
boundary  layer. 
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ABOUT  OPTIMUM  DROPPING  OF  LOAD, 

by  O.  M.  Golubentsev  and  V.  D.  Novlkov.  16  Jun  64  12p 

FTD  TT64  222;  TT  64  11894 

Unclassified  report 

Unedited  rou(^  draft  trans,  of  Prykladna  Mekhanika 
(USSR)  1964.  V,  10.  no.  1.  p.  24-31. 

Descriptors:  (*Machines.  Loading  (Mechanics)),  (•Control 
systems.  Machines),  Optimization,  Oscillation,  Elasticity. 
Differential  equations.  Inequalities,  Functions.  USSR. 


AD-602  410  Dlv.   25 

OTS  Prices:  HC  $4.00/MF  $0.75 

Paris  Univ.  (France). 

ON  THE  COLLECTIVE  DESCRIPTION  OF  CLASSU^AL 

PLASMAS. 

Technical  note  no.  1, 

by  G.  Kalman.   Apr  64,  108p  LP36 

Contract  AF61  063  613 

ARL64  140 

Unclassified  report 

Descriptors:  (•Plasma  physics,  Mathematical  models). 
Particle  trajectories.  Momentum,  Magnetic  fields.  Statics, 
Plasma  oscillations.  Dielectric  properties.  Transformations 
(Mathematics),  HamlHonlan,  Integral  transforms.  Tensor 
analysis.  France. 
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Collective  coordinates  are  considered  as  a  linear  transfor- 
mation of  deviations  from  the  m^jcrturbed  orbit.   In  general 
they  are  admixtures  of  particle  coordinates  and  of  particle  mo- 
menta.  On  this  basis  a  reformulation  and  generalization  of  the 
Bohm- Pines  theory  and  a  classical  equivalentofBrout's  method 
is  introduced.   The  correspondence  of  the  two  treatments  is 
demonstrated.   The  method  developed  is  employed  to  establish 
a  collective  description  of  magnetostatic  Interaction.   A 
Hamiltonlan  describing  magnetic  interaction  In  terms  d  parti- 
cle variables  is  derived.   This  serves  as  a  starting  point.   The 
Fourier  transform  of  the  momentum  density  appears  as  a 
oollective  coordinate.   Subsequent  canonical  transformations 
lead  to  a  collective  fluid-like  description,  to  an  extended 
Hamiltonlan  with  coupling  and  to  dressed  uncoupled  xollective 
variables.   A  new  collective  mode  with  two  transverse  polar- 
izations emerges;  it  exhibits  an  unstable  behaviour  and  pre- 
vails in  the  case  of  unisotropic  velocity  distribution  only.   In 
general  it  is  coupled  to  the  plasma  oscillation  mode.   Finally 
the  dielectric  description  of  a  system  with  unisotropic  tempera- 
ture-tensor is  presented.  (Author) 
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PHENOMENOLOGICAL  THEORY  OF  MULTI-MODE 

SURFACE  WAVE  EXCITATION,  PROPAGATION  AND 

DIFFRACTION.  I.    PLANE  STRUCTURES. 

Research  rept. 

by  Samuel  N.  Karp  and  Frank  C.  Karal,  Jr.  Apr  64,  33p 
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Descriptors:  (*Electromagnetic  fields.  Theory), 

Electromagnetic  waves.  Wave  transmission,  Propagation, 
Scattering,  Electrical  in4>edance,  Electromagnetism, 
Boundary  value  problems.  Vector  analysis.  Dielectrics, 
Waveguides. 

The  purpose  of  this  paper  was  to  study  the  electromagnetic 
field  that  arises  when  a  magnetic  line  dipole  source  is  located 
above  a  plane  structure  that  supports  several  surface  waves 
tf  the  surface  of  the  struct»ire  is  characterized  by  a 
(Bneralized  Impedance  boundary  condition.   This  condition 
Is  introduced  here  for  the  first  time.   An  exact  solution  is 
given  for  plane  structures  supporting  one,  two  and  three 
surface  waves.   The  magnitudes  of  the  surface  waves  and 
simple  formulas  for  the  radiated  far  field  patterns  are 
given.   It  is  shown  how  the  methods  employed  in  the  paper 
can  be  extended  to  the  case  of  plane  structures  that 
support  any  number  of  surface  waves. 
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AN  EXPERIMENTAL  MEASUREMENT  OF  THE 

DEPENDENCE  OF  THE  H-I  CURVE  OF  NB-ZR  WIRE  ON 

TEMPERATURE. 

by  R.  D.  Cummings  and  W.  N.  Latham.  Jul  64.  lOp 
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Unclassified  report 

Descriptors:  (*Superconductor8,  Niobium  alloys), 
(•Niobium  alloys.  Zirconium  alloys).  Wire,  Supercon*ic- 
tlvlty.  Measurement,  Test  equipment.  Magnetic  fields. 
Electric  currents.  Temperature,  Cryogenics. 


Ths  rsport  contains  the  description  of  an  apparatus  to 
itte  Tsrlsttoa  wttb  tamperature  a<  ttas  oumot 


carrying  capacity  of  short  samples  at  superoowkiotlng 
material  as  a  function  of  externally  applied  magnetic  field. 
Included  in  the  report  are  data  for  the  following  samples: 
Nb-25%  Zr  -  0.010  in.  dla.  wire;  Nb-25%  Zr  -  0.010  in.  dla. 
wire  (heat  treated);  Nb-33%  Zr  -  0.010  in.  dla.  wire.  (Author) 
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This  report  Is  based  on  a  thesis  submitted  to  the  Department 
of  Electrical  Engineering,  M.  L  T.,  15  May  62. 

Descriptors:   (♦Spheres,  Electromagnetic  fields), 
(♦Electromagnetism,  Spheres),  Inductance,  Electrical 
conductance.  Magnetic  fields.  Numerical  analysis.  Partial 
differential  equations.  Integral  ecpiations.  Vector  analysis. 
Differential  geometry.  Nuclear  explosions.  Electric  fields. 

This  report  concerns  a  theoretical  investigation  of  the 
electromagnetic  fields  associated  with  the  radial  expansion 
of  a  spherical  conductor  immersed  in  an  originally  uniform, 
static,  magnetic  field.   Radial  expanaioa,  as  used  here,  implies 
an  increase  in  size  without  change  of  geometrical  shape.   The 
conducting  sphere  of  initial  radius  a  sub  o  in  a  static  magnetic 
field  which,  in  the  absence  of  the  sphere,  is  uniform.   At  a  os^ 
tain  time  (t^O)  the  sphere  begins  to  expand.   The  radius  of 
the  sphere  is  a  prescribed  arbitrary  function  of  time.  a(t). 
Since  the  sphere  is  electrically  conducting,  its  interaction  wtth 
the  magnetic  field  as  it  expands  results  in  the  induction  of 
currents  that,  to  a  greater  or  lesser  extent,  shield  the  magnetlo 
field  from  the  interior  of  the  sphere.   The  determination  of  the 
fields  generated  by  these  currents  is  the  objective  of  this  re- 
search.  In  general,  it  is  necessary  to  prescribe  not  only  the 
time  dependence  of  the  radius  but  also  the  velocity  as  a  functtaa 
of  space  and  time  for  all  points  Inside  the  sphere.   The  foroes 
that  are  necessary  to  cause  the  expansion  are  assumed  to  exlit, 
but  are  not  prescribed.  Once  the  fields  and  currents  are 
found,  these  forces  can  be  determined.   The  cases  of  perfect 
and  imperfect  conductivity  wlU  be  Investigated.  (Author) 
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TECHNIQUES. 

Quarterly  progress  rept.  no.  3, 
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Descriptors:  (*Masers.  Broadband),  Traveling  wave  tubes. 
Solid  sUte  physics.  Bandwidth,  FeaslblUty  studies,  Micro- 
wave amplifiers,  Llmtters,  Temperature.  Gain.  Magnetic 
fields. 

The  purpose  of  this  program  Was  to  develop  Improved  maiwr 
techniques  and  apply  them  to  an  operable  breadboard  maser 
system.   Improved  techniques  for  obtaining  the  required  field 
gradients  were  developed  and  Instantaneous  bandwldths  grsster 
than  300  Mc  were  obtained  using  them.   In  addition.  Om 
ftoaslblU^  of  obtaining  500-Mc  instantaneous 
(Author) 
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Ui  qlasstfled  report 

Descriptors:  ('Dielectrics.  Scientific  research).  Gas  lonlza- 
tlim.  Electrons.  Attachment.  Mass  spectroscopy.  Gases,  Poly- 
atomic molecules,  Fluorocarfoons,  Electric  corona,  Degrada- 
tion, Electric  discharges.  Damage.  Electric  insulation.  Die- 
lectric films.  Chemical  reactions.  Electron  bombardment. 
Ion  bombardment. 

Phase  I  of  this  work  was  concerned  with  electron  Impact  lonl- 
satlon  and  attachment  in  polyatomic  gases.   These  processes 
vere  examined  using  a  mass  spectrometer  operating  with  a  re- 
tarding potential  difference  electron  source.   Ionization  and 
attachment  coefficients  were  measured  uskv  <^  electron  swarm 
or  Townsend  technique.   Results  were  obtained  principally  with 
perfluorocarbon  gases,  many  of  which  are  of  interest  for  use  as 
high  dielectric  strength  gases.   In  Phase  Q,  studies  of  the  chem- 
loal  degradation  of  materials  under  the  action  of  corona  were 
oootinued.    Along  with  continuing  the  studies  on  weight  loss  in 
Mylar,  similar  investtgattons  were  made  on  'H'  film  at  the  re- 
qoest  of  aF  Materials  Laboratory,  Research  and  Technology 
Division.    The  chemical  effects  of  dttferent  types  of  corona  dis- 
oiisrges.  distinguished  earlier,  were  studied  on  model  com- 
pounds.   By  the  use  of  d-c  voltages  it  was  possible  to  compare 
damage  caused  by  positive  ion  and  electroq  ^mbardment. 
(Author) 
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RESEARCH  AND  DEVELOPMENT  TO  INVESTIGATE  THE 

MKROSTRUCTURE  OF  THE  INTERNAL  MAGNETIC  FIELD 

W  FERRO-.  FERRI-,  AND  ANTIFERROMAGNETIC  SOLIDS. 

Pinal  rept.  for  1  Feb  63-31  Jan  64, 

ly  D.  S.  Rodbell,  T.  W.  Moore,  P.  E.  Lawrjaitce  and 

L  S.  Jacobs.   Apr  64,  38p 
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Descriptors:    ('Ferromagnetic  materialsi,  Mlcrostructure), 
(*Aotlferromagneti8m,  Magnetic  fields).  Gadolinium,  Single 
•  eiystals.  Magnetic  resonance.  Molecular  properties,  Mag- 
■stoetrictton.  Crystal  lattices.  Iron  compounds,  Bromldea. 
Carbonates,  Cobalt  compounds.  Chlorides. 


crystals  of  gadolinium  metal  were  stvdled  by  the 
Mparate  techniques  of  high  field  magnetization  and  ferromag- 
ntic  resonance.    The  former  showed  the  adequacy  of  a  mole- 
cular field  model  description  while  the  latter  uncovered  a  slg- 
■Iflcant  change  in  g-factor  at  the  ordering  temperature.   The 
ccMMquenoes  of  the  presence  of  a  biquadratic  exchange  term 
li  addition  to  the  usual  bilinear  one  and  of  the  formally  re- 
lated exchange-striction  were  examined.  Attention  was  focused 
vpoo  noodlfications  to  molecular  field  model  predictions  and 
functional  relations  were  found  for  hitherto-unexplained  mag- 
netic behaviors  that  occxir  very  widely  in  nature.   Research 
into  the  antlferromagnetlsm  of  a  number  of  layer-like  com- 
pounds was  undertaken  with  the  general  goal  of  evaluating  ex- 
ChSBge  interactions  from  their  behavior  in  high  magnetic  fields. 
Apart  from  the  explorations  of  meta magnetic  behavior,  two 
wmw  phenomena  were  observed:  the  presence  of  Van  Vleck  type 
paramagnetic  susceptibility  In  fields  higher  than  thoee  required 
Inr  'ordinary'  saturation  of  the  antlferromagnetic  system,  and 
•  BOBlinear  (concave  upwards)  low-tempertture  transverse 
1  curve  below  saturation.  (Autlanr) 
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Descriptors:  (*EIectTon  beams.  Plasma  physics),  ('Plasma 
medium.  Electron  beams).  Nonlinear  systems.  Electromag- 
netic waves,  Propagation,  Particle  trajectories.  Statistical 
functions.  Integration,  Traveling  wave  tubes. 

The  nonlinear  interaction  phenomenon  involving  a  beam- 
plasma-electromagnetic  wave  combination  is  Investigated  using 
a  Lagrangian  method  to  calculate  particle  trajectories  and 
energy  conversion.   Although  collision  effects  are  neglected 
finite  temperature  streams  are  treated  by  assigning  appropri- 
ate particle  distribution  functions  in  velocity-phase  space. 
Numerical  calculatiolns  are  presented  for  multiple  stream  and 
beam-plasma  configurations  with  and  without  propagating 
slow  electromagnetic  waves.    (Author) 
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SCATTERING  FROM  PLANE  mFDOTE  DfflOMOGENEOUS 

LAYERS. 

Technical  note  no.  3, 

by  Giorgio  Franceschetti.    IS  Sep  63.  36p 

Contract  AF61  052  589 

Unclassified  report 

Descriptors:   CElectromagnettc  waves.  Scattering), 
Impedance  matching.  Electromagnetic  wave  reflections. 
Propagation,  Numerical  analysis.  Differential  equations. 
Vector  analysis.  Matrix  algebra,  Italy. 

The  problem  of  scattering  from  plane  infinite,  Inhomo- 
geneous  layers,  arbitrarly  terminated,  under  normal  or 
oblique  incidence,  was  studied.   It  is  shown  that  the  problem 
can  always  be  solved  via  a  Riccati  differential  equation. 
This  equation  is  studied  and  approximately  solved  in  two 
limiting  cases  (slow  varjring  media,  and  quasi-static  case). 
The  solutions  are  widely  discussed.  (Author) 
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Descriptors:  ('Ferromagnetic  materials,  Mossbauer 
effect),  (*Krypton.  Con^ilex  con^nunds),  ('Mossbauer  effect. 
Magnetic  properties),  Feirites.  Magnetite,  Paramagnetic 
materials.  Crystal  structure.  Barium  compounds,  Iron 
compounds,  Oxides,  Crystal  lattice  defects.  Line  spectrum. 
Temperature  control.  Nuclear  reactors.  Hlgh-ten4>eratura 
researoh.  ISRAEL. 

Topics  include:  the  Curie  temperature  of  alpha-ferrlo 
oodde;  the  nature  and  the  high-temperature  bshSTtor  at  FeO; 
barium  ferrlte;  siqieiparamapwtlaBi;  kiyptaa  and  the 
dathrates. 
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ON  THE  CURIE  TEMPERATURE  OF  ALPHA-Fe203. 

Technical  note  do.  3, 

by  P.  Gllad,  M.  Greensbpan,  P.  Hillman,  and  H.  Shechter. 
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Unclassified  report 

Deaerlptors:  (*IrOD  compounds,  Transition  temperature), 
(mossbauer  effect.  Iron  compounds),  (*Antiferromag- 
aetlsm.  Iron  compounds),  Measurement,  Calibration. 
Furnaces,  Thermocouples,  Impurities,  Corrections, 
Dllatometers,  Israel. 

Conflicting  results  on  the  Neel  temperature  o*  alpha-Fe203 
were  rechecked  and  confirmed  by  means  d  more  accurate 
instruments.    (Author) 
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MOSSBAUER  EFFECT  IN  KrSS  TRAPPED  IN  A  CLATHRATE 

COMPOUND. 

Technical  note  no.  2.  «  • 

by  T.  Hazonl.  P.  Hillman,  M.  Pastenuk  and  3.  Ruby. 

24  Sep  62.  lOp 
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Unclassified  report 

In  cooperation  wiih  ibe  Israel  Atomic  Energy  Commission. 

Descriptors:   (*Mo8sbauer  effect.  Krypton),  (*Kiypton, 
Mossbauer  effect).  Complex  coo^xiunds.  Crystals,  Radio- 
active isotopes,  Israel. 

The  Mossbauer  effect  was  measured  for  the  9.3  KeV  state 
of  Kr83  trapped  in  a  clathrate  compound.   The  existence  of  the 
effect  for  a  gas  and  its  unusual  temperature  dependence  may 
be  understood  for  an  atom  (rapped  in  a  very  small  cavity. 
(Author) 
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THE  ANTIFERROMAGNETIC  CURIE  POINT  IN 

ALPHA- Fe203. 
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by  S.  Freier.  M.  GreenBtq>an.  P.  Hillman  and  H.  Shechter. 
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Descriptors:  (*Iron  compounds,  TransltiOD  temperature), 
(*Mossbauer  effect.  Iron  compounds),  (*Antiferromagnetism, 
Iron  compounds).  Measurement,  Calibration,  Nuclear  scat- 
tarlog.  Nuclear  diffraction  analysis.  Thermal  expansion. 
Magnetic  fields,  Ferromagnetlsm,  Electronic  equipment. 
Furnaces,  Dilatmneters,  Anisotropy,  Nuclear  spins,  Ferrltas, 
IsraeL 

The  antlferronuignetlc  Neel  point  in  a-FeSOS  is  £ouad  to  be 
690C  by  Mossbauer  analysis  d  the  nuclear  Zeeman  spllttinf. 
A  rammary  is  presented  of  the  oonfUctlng  evidence  on  this 
poinU  (Autbor) 
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Contract  AF61  052  654 

Unclassified  report 

Descriptors:  (•Ferrites,  Mossbauer  effect),  (Mron 
compounds.  Transition  temperatures),  (*Mossbauer  effeot. 
Iron  compounds).  Rare  earth  compounds.  Nuclear 
scattering,  Quadiupole  moments.  Isomeric  transitions, 
Ferromagnetlsm,  Hyperflne  stmctare.  Thermal  conduc- 
tivity. Electronic  eqiUpment,  Crystal  structure.  Spectrum 
analyzers.  Calibration,  Nuclear  spins.  Copper,  Silver, 
Voltage,  IsraeL 

Curie  temperatures  of  14  different  orthoferrltes  with 
the  chemical  formula  RFe03,  (R-Y  La.  Pr.  Nd.  Sm,  Eu.  Gd. 
Tb,  Dy,  Ho,  Er,  Tm,  Yb,  Lu)  were  measured  by  dlfferentUl 
tiiermaj  analysis.   Hyperflne  interactions  of  the  Fe57 
nucleus  in  the  same  materials  were  determined  from  their 
MosstHUier  spectra.   It  is  found  that  the  quadrupole  splitting, 
with  the  exception  of  the  case  of  Sm,  isomer  shift.  Curie 
tenqterature  and  internal  field  vary  regularly  with  the  ionlo 
sice  of  R.   (Authot) 
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THE  SECOND  ORDER  SUSCEPTmiLITY  TERBC3  IN 

ORTHOFERRITES  AT  ROOM  TEMPERATURE. 

Technical  note  no.  2. 
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Descriptors:   (*Ferrites.  Anisotropy),  (*Ferromagnetisin. 
Iron  compounds).  Mathematical  prediction.  Rare  earth 
compounds.  Torque,  Measurement,  Crystal  lattices, 
HamUtonian,  Magnetic  fields.  Neutron  diffraction 
analysts,  Anttferromagnetism.  Isotropism,  Equations, 
Magn(»neter8.  Hall  effect.  Impurities,  Israel. 

Two  possible  mechanisms  for  weak  ferromagnetlsm, 
single  Ion  magnetocrystalllne  anisotropy  and  antisymmetric 
exchange,  are  examined  on  orthoferrltes  which  contain  a 
paramagnetic  rare  earth.   The  stu4y  was  done  by  oompariag 
the  ferromagnetic  components  and  the  terms  of  the  second 
order  susceptibility  tensor  that  are  obtained  from  torque 
measurements  to  the  equivalent  values  calciilated  from 
hamlltonlans  based  on  above  mechanisms.    The  results  slMMT, 
that  the  weak  ferromagnetlsm  Is  due  mainly  to  the  anti- 
symmetric exchange  mechanism.    (Author) 
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Weizmann  Inst..  Rebovoth  (Israel). 
MAGNETIC  SYMMETRY  AND  ELECTRON  NUCLEUS- 
INTERACTIONS  IN  MAGNETIC  CRYSTALS. 
Technical  note  no.  1, 
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Descriptors:  (*MagDetic  materials.  Symmetry  (Crystal- 
lography), Crystal  structure.  Crystals,  Manganese  com- 
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Tlie  sigBtnoanoe  of  the  magnetic  stte  symmetry,  in  tts 
I  of  tte  dspsndsnos  «<  th*  sleotran  I 
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tnlsractions  In  magnetic  crystals  on  extetnal  parameters 
suoh  as  electric  and  magnetic  fields  and  stress  is  studied. 
It  is  shown  how  from  the  knowledge  of  the  site  symmetry, 
predictions  can  be  made  on  the  properties  of  this  dependence. 
The  case  of  the  fluorine  site  in  MnF2  U  described  as  an 
illustrative  example.    (Author) 
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Descriptors:   (•Naphthalenes,  Resistance  (Electrical)), 
(♦Phenanthrenes,  Resistance  (Electrical)),  (•Glucose, 
Resistance  (Electrical)),  Semiconductors,  Organic  Materials. 
Models  (Simulations),  CrystalllxaUoo,  Dynamics,  Glass. 

The  electrical  volume  resistivity  of  naphthalene,  phenanthrene 
and  glucose  was  determined  In  the  region  of  the  melting  point 
and.  In  the  case  of  glucose,  in  the  glass  transition  region. 
Both  naphthalene  and  phenanthrene  exhibit  abrupt  Increases  in 
the  magnitude  of  the  resistivity  upon  sollcilficatian  and  crystal- 
llsatioa  from  the  melt.   This  change  In  magnitude  and  the 
Mbsequent  increase  in  the  temperature  dependence  of  the 
rnsistivity  is  attributed  to  the  sudden  formation  of  a  polycrys- 
tsllioe  solid.   Glucose,  on  the  other  hand,  which  Is  an  amorphous 
solid,  exhibits  no  such  abrupt  Increases.   However,  differences 
In  the  temperature  dependence  of  the  resistivity  of  glucose  are 
foind  In  the  glass  transition  region.   These  differences  are 
discussed.    The  results  of  the  investigation  show  that  electrical 
volume  resistivity  technicfues  are  suitable  for  Investigating  the 
kinetics  of  crystallization  of  semiconductors.  (Author) 
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Engineering  Experiment 


riortda  Univ.,  Gainesville. 

Station. 

RANDOM  VIBRATIONS  OF  NONLINEAR  ELASTIC 

STRUCTURES, 

by  Richard  E.  Herbert.  May  64,  37p 

Grant  AF  AF08R62  313,  Pro).  9782,  Tasl^  37718 

AFOSR  64  0887 

Unclaiasified  report 


I 


Descriptors:  (*Beams  (Structural),  Vibtation),  (*Metal 
plates.  Vibration).  Structures.  Elasticity,  Oscillation, 
Nonlinear  systems.  Excitation.  Noise.  Probability,  Statistical 
functions. 


The  theory  of  the  Markotf  process  and  the  associated  Fokker- 
Planck  equation  is  used  to  Investigate  the  large  vibrations  of 
beams  and  plates  with  arbitrary  boundary  conditions  subjected 
to  white  noise  exclUtlon.   An  e}q>resslon  for  the  joint  probabillt) 
density  function  of  the  first  N  coefficients  of  series  expansions 
of  the  middle  surtace  displacements  is  obtained.   Detailed 
calculations  presented  for  simply  supporbad  beams  and  plates 
show  that  the  probability  density  function  of  the  modal 
amplitudes  are  non-Gaussian  and  statistically  dependent. 
Numerical  computations  for  the  plate  Indicate  a  significant 
reduction  of  the  mean  squared  displacement  for  values  of  the 
parameters  well  inside  the  range  of  practical  conside rations. 
Furtliermore.  for  snudler  aspect  ratios  t^  per  cent  reguction 
is  greater.  (Autbor) 
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STUDY  OF  ADSORPTION  OF  GASES  ON  SOLIDS  IN  THE 

HIGH  VACUUM  RANGE. 

Scientific  rept.  no.  7, 

by  J.  V.  Florio.    30  Apr  64,  1^  TR64  255  7 

Contract  AF19  628  331,  Pro].  5634,  Task  563405 

AFCRL  64  468 

Unclassified  report 

rescr^tors:   (•Tungsten,  Surface  properties), 
.•Molybdenum.  Surface  properties),  (•Nitrogen,  Adsorption), 
.  (•Carbon  compounds.  Adsorption),  Gases,  Monoxides, 
Solids,  Wire,  Work  functions.  Vacuum  systems. 

Measurements  of  the  adsorption  of  nitrogen  on  a  poly- 
orystalllpe  tungsten  wire  and  of  carbon  monoxide  on 
molybdenum  were  continued  (see  AD-434  094).   The 
saturaticm  coverage  of  nitrogen  on  tungsten  at  room  tempera- 
ture was  shown  to  be  a  function  of  the  steady-state  pressure 
and  varies  from  1  x  10  to  the  14th  power  to  2.5-x  10  to  the 
14th  power  molecules/sq.  pm.  over  the  pressure  range 
10  to  the  -9th  power  to  10  to  the  -6th  power  torr.    The 
adsorption  of  carbon  monoxide  on  molybdenum  at  room 
temperature  Increases  the  work  function  of  molybdenum 
over  its  initial  value  by  0.1  to  0.2  electron  volts  at 
satursUon.  (Author) 
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Midwest  Research  Inst.,  Kansas  City,  Mo. 

THE  STRUCTURE  AND  STRENGTH  OF  EPITAXIAL  FILMS. 

Bimonthly  progress  r^>t.  no.  4,  17  Apr- 17  Jun  64. 

17  Jul  64,  lip 

Contract  NOw64  006  Id,  Pro].  a74$P 

UncUsslfled  report 

Descriptors:  (•Films,  Epitaxial  growth),  (*Epttaxial 
growth.  Films),  Vacuum  apparatus.  Stresses,  Gold, 
Electrolytic  poUshing,  Deformation.  Failure  (Mechanics). 

The  UHV  (ultra-high  vacuum)  system  described  In 
AD-600  149  was  modified  to  develop  specimen  preparation 
techniques,  and  to  check  out  the  specimen  stressing  system. 
The  report  consists  of  a  dtscussitm  of  these  three  areas  of 
effort  and  a  short  summary  of  woric  planned  for  the  next 
report  period. 
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Osmond  Lab.,  PennsylvanU  State  Univ.,  University  Park. 

RESEARCH  IN  THE  FIELD  OF  HIGH  RESOLUTION 

INFRARED  SPECTROSCOPY. 

Final  rept.. 

by  T.  K.  MoCubbin.  Jr.    IS  Mar  64,  161p 

Contract  AF19  604  5458,  Pro].  8603,  Task  860301 

AFCRL  64  324 

Unclassified  report 

Dsscrlptors:  (*Infrared  speotroeoopy.  Scientific  research). 
Infrared  spectrophotometers,  Desi^i,  Diffraction  gratii^. 
Prisms  (C^cs),  Vacuum  eq«i^ment.  Resonance 
tbeorptlon.  Nitrogen  compounds.  Oxides.  Isotopes, 
Molecular  properties.  Field  theory.  Atomic  energy  levels. 

Spectroscopic  apparatus  capable  of  measuring  laboratory 
absorption  spectra  at  medium  infrared  wavelengths  with  a 
resolutioil  of  .08  1/cm  and  a  precision  of  .005  1/cm  was 
developed.  A  new  double  pass  system  and  two  prism  echelle 
spectrometers,  one  a  vacuum  instrument  are  described.   A 
ooaqtutatlaa  and  cpiantitetlve  oMasurement  of  the  radiant 
power  transmitted  by  tbm  spectrometer  was  msde.  These 
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'faatnunents  were  used  to  Investigate  the  Fermi  Resonance, 
(L/L  ±  2)  resonance  and  other  phenomena  In  several  isotopic 
■ttrous  oxides  by  a  study  of  the  spectra  in  the  8  and  17 
micron  regions.  (Author) 
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t 

Nobel  Inst,  for  Physics.  Stockholm  (Sweden). 
DEVELOPMENT  OF  METHODS  AND  TECHNIQUES  FOR 
mVESTBATION  IN  THE  VACUUM  ULTRAVIOLET  AND 
RESEARCH  IN  THE  REGION  OF  RADIATION. 
Final  rept.  for  1  Jul-30  Sep  63, 
by  Manne  Siegbahn.  15  Nov  63,  18p 
Contract  AF61  052  462 

Unclassified  report 

Descriptors:  (*Ultraviolet  spectroscopy.  Instrumen- 
tation), Diffraction  gratings,  Mir;t>rs,  Spectrum  analyzers. 
Vacuum  systems,  Lighting  equipment.  Optical  instru- 
ments, Sweden. 

Gratings  for  grazing  incidence  were  ruled  and  tested. 
Two  spectrometers,  one  for  normal  incidence  and  the  other 
for  grazing  incidence,  were  designed  and  built.   The 
Instruments  cover  the  range  from  2000  to  20  Angstrom 
units.   Several  types  of  light  sources  intended  for  use  in 
projected  UV  studies  were  also  developed. 


Rept.  for  Apr  62-Jun  64. 

by  F.  C.  Posever  and  C.  N.  Scully.  Jul  64,  168p 

SID64  656 

Contract  AF33  657  8159,  ProJ.  1368,  Task  136808 

FDL  TDR64  96 

Unclassified 


Descriptors:   (*Hypervelocity  projectiles.  Terminal 
ballistics),  (♦Meteorttes,  Terminal  ballistics).  Space 
environmental  conditions.  Armor  plate.  Honeycomb  cores^ 
Glass,  Aluminum  alloys.  Magnesium  alloys.  Beryllium, 
Lithium,  SteeU  Crateiic^,  Penetration,  Photometers, 
Photomicography,  Isocyanate  plastics.  Space  flight. 
Equations. 

Craterlng  and  penetration  data  were  obtained  experimen- 
tally with  intact,  spherical,  50-micron-diameter  borosilicat*- 
glass  projectiles  at  velocities  ranging  from  8,000  to  60,000 
feet  per  second  in  the  Mark  IV  hypervelocity  projectile  ac- 
celerator facility  at  S  and  ID.   Empirical  constants  for 
Charters  and  Summers  equation,  and  for  the  logarithmic 
law  proposed  by  Herrmann  and  Jones  were  determined  from 
experimental  results  on  quasi-infinite  targets  for  aluminum, 
magnesium,  beryllium,  steel,  and  glass  target  materials. 
In  the  case  of  aluminum  and  steel,  a  relatively  close  cor- 
respondence exists  at  high  velocities  between  BJork's  theoreti- 
cal penetration  results  and  the  empirical  logarithmic  law 
proposed  by  Herrmann  and  Jones.   The  correlations  of  quaal- 
infinite  target  data  with  ttie  equations  of  Charters  and 
Summers,  and  Herrmann  and  Jones  give  comparable  resulta 
in  the  experimental  velocity  range.  (Author) 
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Westln^kouse  Research  Labe.,  Plttsburgli,  Pa. 

DETERMINATION  OF  MOMENTUM  TRANSFER  AND 

INELASTIC  COLLISION  CROSS  SECTIONS  FOR  ELECTRONS 

m  NIFROGEN  USING  TRANSPORT  COEFFICIENTS. 

Scientific  paper, 

by  A.  G.-Engelhardt,  A.  V.  Phelps  and  C.  G.  Risk. 

23  Mar  64,  68p   WRL  64  928  113P4 

Unclassified  report 

TUs  research  was  sponsored  in  part  by  the  Air  Force 
Weapons  Lab. 

Descriptors:   (^Nitrogen,  Electron  bombardment), 
(^Electrons,  Transport  properties).  Momentum,  Inelastic 
scattering.  Excitation,  Ionization.  Electric  fields,  Quad- 
nfwle  moments. 

Momentum  transfer  and  Inelastic  collision  cross  sections 
for  electrons  in  N2  were  obtained  from  electron  transport 
ooetficients  for  values  of  the  electron  energy  between  about 
0.003  and  30  eV.   The  cross  sections  for  vibrational  excita- 
tloa  are  consistent  with  those  of  Schulz  provided  the  sum 
total  cross  section  is  normalized  to  5.5  x  10  to  the- 16th  power 
sq  cm  at  2.2  eV.    Furthermore,  a  tail  extending  <lown  to  the 
threshold  at  0.29  eV  is  postulated  for  the  v  =  1  vibrational 
leveL   Electronic  excitation  is  approximated  by  a  set  of  six 
effective  cross  sections  which,  for  the  most  part,  are  con- 
sistent with  previous  results.   The  ionization  cross  section 
d  Tate  and  Smith  was  used.   The  mean  energy  of  electrons 
in  N2  subjected  to  high  frequency  ac  electric  fields  is  found 
to  be  single  valued  function  of  the  electric  field  E  divided 
by  the  ac  radian  frequency,  although  there  are  regions  of 
E/radlan  frequency  where  the  mean  energy  increases  ex- 
tremely rapidly  with  E/radlan  frequency.  (Author) 
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Noitti  American  Aviation.  Inc.,  Downey,  Calif. 
INVBSTIGATION  OF  STRUCTURAL  IMPLICATIONS  OF 
MBTIOBOID  IMPACT. 
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Sheffield  Univ.   (England). 

NUdLEAR  MAGNETIC  RESONANCE  IN  FERROMAGNETIC 

AND  ANTIFERROMAGNETIC  ALLOYS. 

Final  technical  rept.  for  1  Jun  63-31  May  64. 

31  May  64,  24p 

Contract  DA91  591EUC2907 

Unclassified  report 

Descriptors:  (* Ferromagnetic  materials.  Nuclear 
magnetic  resonance),  (*Antiferromagnetism,  Nuclear 
magnetic  resonance),  (*Nuclear  magnetic  resonance,  Fent^ 
magnetic  materials).  Oscillators,  Very  hl(^  frequency, 
Frequency  modulation.  Coaxial  cables.  Ultrahigh  frequency. 
Magnetic  moments.  Copper  alloys.  Manganese  alloys.  Indium 
alloys.  Great  Brltan. 

The  report  concerns  the  Initial  stages  of  investigations  Into 
nuclear  magnetic  resonance  in  ferromagnetic  materials.   The 
resonances  are  observed  in  zero  applied  magnetic  field,  so 
tiiat  the  experiments  result  in  a  vahie  for  ttie  effective  magnetto 
field  at  the  nucleus.   The  types  of  apparatus  used  to  observe 
nuclear  magnetic  resonance  are  briefly  reviewed,  together 
with  the  reasons  for  selecting  a  V.H.F.  variable  frequency, 
frequency  modulated  marginal  oscillator.   The  marginal 
oscillators  constructed  are  described,  together  with  their 
limitations.    A  table  of  other  reported  nuclear  magnetic 
resonances  in  ferromagnetic  materials  is  given  and  it  is  shown 
empirically  that  for  materials  of  large  magnetic  moment  the 
resonant  frequency  is  likely  to  be  high.   This  has  prompted  the 
redesign  of  the  coaxial  line  oscillator  to  operate  in  the  U  JLF. 
ranse  which  is  described  in  detalL  (Auttior) 
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Carnegie  Inst,  of  Tech.,  Pittsburgh.  Pa. 

THE  HEAT  CAPACITY  OF  THE  ANTIFERROMAGNBT 

COC12.6H20  NEAR  ITS  NEEL  POINT. 

Technical  rept.  no.  22. 

Iqr  J.  Skalyo.  Jr.  and  S.  A.  Frledberg.  13  May  64.  lOp 
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II 


Descriptors:  (*Antifenromagnetism,  Cobalt  compounds), 
(*Cobelt  compounds.  Chlorides),  Magnetic  materials.  Crystals. 
Hydrates,  Specific  heat.  Cryogenics,  Tbdrmodynamlcs. 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Cernegie  Inst,  of  Tech..  Pittsburgh.  Pa. 

THE  LOW  TEMPERATURE  MAGNETIC  SVBCEPTIBILITY 

OF  Mn(HC02)2.2H20. 

Technical  rept.  no.  33, 

by  A.  Foner  Cohen.  S.  A.  Frledberg  and  G,  R.  Wagner. 

23  Jun  64.  Sp 

Contract  Nonr760  05.  ProJ.  NR018  301       I ; 

Unclassified  report 

JolBtly  sponsored  by  the  National  Science  |>Dundatlon  and 
the  Office  at  Naval  Research. 

Deecr^itors:  (*Metalorganic  compounds.  Magnetic  properties), 
(*Msaganese  compounds.  Formates).  Mageetic  materials. 
Hydrates,  Single  crystals.  Powders,  Cryogenics. 
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fce>it<itB  for  the  Study  of  Rate  Processes.  1 1  itv.  of  Utah, 

•lit  Lake  City. 

MATTER  UNDER  ULTRA-HIGH  PRESSURE8  AND 

TIMPERATURES. 

Progress  rept.  no.  5,  1  Oct  63-31  Mar  64, 

tgr  Henry  Eyring  and  Terrell  N.  Aaderseo. 

Qnat  DA  ARO  D31  124G508 


Si  Mar  64.  ^ 

Unclassified  report 


Deeoriptors:  (^Materials,  Hl^pressure  research). 
(*Hlch-pressure  research.  Materials),  (*High-ten4>erature 
reeearch.  Materials).  Boron.  Glass,  Organic  compounds, 
TMftalum,  Hydrogen.  Transition  elements.  Physical  prop- 
I.  Luminescence.  Phase  shift.  Presses  (Machinery). 
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Oiorton  Univ..  Ohio.  Research  Inst. 
mVESTlGATION  OF  LASER  BEAM  CROSS-SECTION 
WITH  RESPECT  TO  INTENSITY  AND  TIME. 
<^iarterly  progress  rept.  no.  3,  1  Jan-31  Mar  63. 
tqr  Werner  Rambauske  and  Michael  K.  BarnosU. 
81  Mar  63,  72p 
Contract  AF33  657  9014 
AD  405  482 


Unclassified  report 
|i 
Descriptors;  (^Lasers,  Optical  propertied).  Light 
pulses.  Reflection,  Recording  systems.  Optical  equipment. 
Oscilloscopes,  Detectors,  Photomultipliers.  Circuits. 
Polynomials,  Ruby,  Time,  Intensity. 

la  order  to  extract  information  oonoemlng  vuious  targets 
by  monitoring  the  nature  at  laser  11^  reflections  from 
these  targets,  It  is  essential  that  the  radiation  Incident  on 
the  target  be  known.   If  this,  in  addition  to  the  reflected 
radiation,  was  'unknown*,  there  would  not  exist  a  base  for 
comparison.   Thus  the  nature  of  the  Intensity  and  time 
TsrUtion  across  the  cross-section  of  the  laser  beam  must  be 
pre  determined.   It  was  discovered  that  no  two  points  in  the 
beam's  cross-section  dlspl«yed  the  same  intensity  versus 
time  variation.   These  results  were  obtained  by  utilizing 
two  identical  detection  systems  posltlooed  at  various  points 
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in  tl»e  beam's  cross-section.   Photographic  recording  of 
the  dual  beam  scope  traces  are  included  in  the  report.   In 
addition  to  this,  the  average  intensity  over  a  50  microsecond 
interval  versus  lateral  distance  through  the  beam  was 
determined  and  the  results  plotted.   A  bell-shaped  curve  was 
obtained.    Further  Investigation  of  the  observed  phenomena 
in  the  beam's  cross-section  is  required.   (Author) 
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Maryland  Univ.,  College  Park. 

SUPERCONDUCTIVITY  IN  A  STR(»IG  SPIN  EXCHANGE 

FIELD. 

by  Peter  Fulde  and  Richard  A.  Ferrell.   Dec  63,  60p 

MUPTR344 

Unclassified  report 

Research  supported  in  part  by  the  Air  Force  C^fice  of 
Scientific  Research  and  by  ARPA. 

Descriptors:   (*Ferromagnetic  materials.  Superconductiv- 
ity). (♦Superconductivity,  Quantum  mechanics).  Electrons. 
^In,  Polarization,  Electron  transitions,  ^>ecific  heat. 
Tunneling  (Electronics),  Anisotropy,  Superconductors, 
Impurities,  Cryogenics. 

A  strong  exchange  field,  such  as  produced  by  ferromagneU- 
cally  aligned  impurities  in  a  metal,  will  tend  to  polarize  the 
conduction  electron  spins.   If  the  metal  is  a  siq>erconductor, 
this  will  happen  only  if  the  spin-exchange  field  Is  sufficienUy 
strong  compared  to  the  energy  gj^.   When  the  field  is  strong 
enough  to  break  many  electron  pairs,  the  self-consistent  g^ 
Citation  is  modified  and  a  new  type  of  d^aired  superconduct- 
ing ground  state  occurs.   In  the  Idealization  of  a  spatially 
uniform  exchange  field  with  no  scattering.  It  is  found  that 
the  depalred  state  has  a  spatially  dependent  con[4>lex  Gorkov 
field.   The  presence  of  the  'normal'  electrons  from  the  broken 
pairs  reduces  the  total  current  to  zero,  gives  tlie  depalred 
state  some  spin  polarization,  and  resulte  in  almost  normal 
Sommerfeld  specific  heat  and  single-electron  tunneling  char- 
acteristics.  The  non-zero  value  of  the  pairing  momentum  also 
gives  rise  to  an  unusual  anisotropic  electrodynamic  behavior 
of  the  superconductor,  as  well  as  to  a  degenerate  ground  state 
and  low-lying  collective  excitations.  (Author) 
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Pratt  and  Whitney  Aircraft,  East  Hartford,  Conn. 

DYNAMIC  THERMAL  AND  PRESSURE  STRESSES  IN 

THIN  SPHERICAL  SHELL. 

Interim  technical  rept., 

liy  H.  Kraus.  8  Apr  64,  2^   PWA  2329 

Contract  DA31  124ARO  D146,  ProJ.  20010501B700 

Unclassified  report 

Descriptors:  (*Hemlq>berloal  shells.  Stresses),  Thermal 
stresses.  Loading  (Mechanics),  Statics,  Vibration, 
Boundary  value  problems.  Differential  equations. 
Mathematical  analysis.  Spheres. 

A  study  is  made  cf  the  transient  response  of  a  non- 
shallow  spherical  sheU  insulated  at  Ite  inner  s\irf  ace  and 
subjected  to  a  suddenly  applied,  and  subeequenUy  ctmstant. 
heat  flux  over  Ita  outer  surface.  The  shell  is  assumed  to 
be  closed  at  ite  apex  and  eitiier  clamped  or  simply  supported 
at  ite  edge.   Also  considered  is  the  transient  response  of 
such  a  shell  to  step  changes  of  pressure  parallel  and/or 
perpendicular  to  ite  surface.   The  primary  goal  of  the 
Investigation  is  the  evaluation  of  the  effect  of  inertia  in 
transient  thermal  stress  problems  Involving  thin  shells. 
Heretofore,  such  problems  have  been  handled  by  means  of 
a  quasi-static  formulation  in  which  the  Inertia  of  the  shell 
was  Ignored  and  time  entered  only  as  a  parameter  fmn 
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tbe  transient  temperature  distribution.   This  becomes  a 
special  case  of  tbe  present,  more  general,  solution.   Since 
tbe  determination  of  tbe  response  of  tbe  sbell  to  a  transient 
mechanical  load  Is  another  special  case  of  tbe  analysis  this 
too  will  be  presented.    (Author) 
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Gas  Dynamics  l>ab..  Northwestern  UnlT.,  Evanston.  111. 
MICROWAVE  DIAGNOSTICS  OF  ARC  HEATED  ARGON 
PLASMA  FLOWS, 

by  R.  C.  Warder,  Jr.    Apr  63,  238p   NU-GDL  B163 
Contract  AF49  638  879;  Grant  AF  AFOSR62  307 

Unclassified  report 

Descriptors:   (*Plasma  medium.  Electrical  properties). 
Microwaves,  Propagation,  Attenuation,  Phase  shifts. 
Electrons,  Density,  Electrical  conductance,  Sipersonlc 
flow.  Magnetic  fields.  Electric  arcs.  Argon. 

An  eaqwrimental  inreetlgatlon  of  the  electrical  properties 
of  arc-heated  plasma  flows  was  conducted  using  microwave 
diagnostic  techniques.   The  basic  theory  underlying  tbe  prop- 
agation at  electromagnetic  waves  in  isotropic  and  anisotropic 
plasmas  necessary  for  the  interpretation  of  the  microwave 
measurements  Is  presented.   Phase  shift  and  attenuation 
measurements  at  78  and  85.3  kmc  were  made  to  determine 
Che  electron  density  and  electron  collision  frequency  of  the 
plasma  flows.  The  electron  densities  which  were  determined 
expeiimeotally  agree  quite  well  for  the  two  operating  fre- 
quencies.  Comparison  of  the  experimental  electron  densi- 
ties with  theoretical  predictions  indicates  tliat  tbe  plasma 
flow  is  not  in  equllibriiun.   The  attenuation  measurements 
at  tbe  two  frequencies  agree  qualitatively;  however,  the 
electron  collision  frequotcies  derived  from  these  measure- 
ments do  not  agree  quantitatively.  Comparison  with  theoret- 
ical predictions  indicates  that  electron-ion  collisions  are  the 
predominant  disslpatlve  mechanism.  (Author) 


AD-602  548 
OTS  Prices: 


DiT.    25 
HC  $1.00/MF  $0.50 


Research  Lab.  of  Electronics,  Mass.  bat.  of  Tech.. 

Cambridge 

HIGH  DENSITY  PLASMA  PHYSICS. 

Pinal  rept.  for  1  Oct  59-31  Dec  63, 

by  Sanborn  C.  Brown.  31  Jan  64,  6p 

Contract  AF19  604  5992,  ProJ.  5634,  Task  563402 

AFCRL  64  68,  AD  433  588 

UDclaMiflad 


Descriptors:  (*Plasma  physics,  BibUograpbiea).  (*Bifali- 
ographies.  Plasma  ptqrslos),  PUama  media.  Density,  Ma^ 
netic  fields. 


AD-602  547  Div.   25.  8 

OTS  Prices:  HC  $4.0(J/MF  $0.75 

Wasbingtan  Univ..  St.  Louis,  Mo. 

SECONDARY  ELECTRON  EBOflSSION  FROM  SPECIALLY 

PREPARED  TARGETS. 

Sdeatlfic  rept.  no.  1, 

by  Julius  Brown  and  Robert  N.  Vamey.   31  Jan  63.  102p 

Contract  AF19  604  8435,  Pro].  6692,  Task  669201 

AFCRL  63  728  ,     _^_. ^ 

Unclasstfled  report 

Descriptors:  {*Semiconductor8,  Secondary  emission). 
(•Secondary  emission.  Targets).  Films,  Thickness,  Solidified 
gases.  Carbon  dioxide.  Xenon,  Electron  bombardment. 
Electron  transitions.  Laboratory  equipment.  Vacuum  systems. 
Ionization  gages.  Circuits. 

Tbe  research  involved  a  bssicaUy  new  technique,  that  of 
Miring  frozen  gases  at  77K  temperature  (boiling  nitrogen)  as 
semi-cooducting  surfaces.   Surfaces  of  trozea  xenon  and  of 
frozen  carbon  dioxide  were  formed  on  an  underlying  conductor. 
TUckness  estimated  to  range  from  25  atomic  Uyers  to  20,000 
lavers  were  produced.  Under  impact  of  a  primary  electron 
^^Tti  a  surface  charge  developed  on  the  film.   Tbe  size  of  the 
charge  could  be  controlled  by  tbe  potential  of  a  surrounding 
collector  electrode.   Tbe  apparent  conductivity  of  the  xenon 
fiiTn  was  considerably  greater  than  that  of  the  carbon  dioxide 
film,  an  observation  which  seems  to  show  tbe  relative  ease  with 
wUch  electr(»is  can  pass  through  tbe  respective  films.   It  was 
not  found  possible  to  cause  a  charge  to  reside  on  tbe  film 
suxfaoe  for  a  protracted  period. 


A  bibilography  of  the  20  publications  generated  under  tbe 
tract  is  given.   The  work  concerned  tbe  fundamental  propertla* 
of  plasmas  with  emphasis  on  hlgfa-denslty  plasmas  and  pit 
in  magnetic  fields. 


AI>r602  552  Div.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohio.  

THE  CORRELATION  BETWEEN  INTENSITIES  OF  STRESS 
AND  DEFORMATION  IN  THE  THEORY  OF  PLASTICITY, 
by  A.  ZUautss.    28  Jan  64,  12p 
FTD  MT63  216,  TT  64  11950 

Unclasstfled  report 

Edited  machine  trans,  of  A(kademlya]  N[aukJ  Latvllskol  S8R 
^Uga).  Izvestiya,  1963,  no.  5(190)  p.  51-56. 

Descriptors:  (•Stresses,  Plasticity),  (•Detoimation,  Plasticity). 
(•Plasticity,  Theory).  Theory,  Integration,  Polynomials, 
Mathematics.  Loading  (Mechanics),  Shear  stresses,  USSR. 

Using  the  experimentally  determined  Independence  of  the 
correlation  between  the  intensities  of  stresses  and  deformations 
from  the  stress  condition  during  the  condition  of  simple  loadlag, 
it  was  found  that  the  function  of  local  deformatkms  Is  charac- 
teristic of  the  material  and  also  does  not  depend  on  the  stress 
condition.   The  analytical  expression  of  this  ftmctlon  is  taken 
in  Qie  fbrm  of  a  polynomlaL   A  convenient  method  is  given  for 
the  calculation  of  coefficients  of  the  polynomial  by  a  curve  of 
simple  tension.  (Author) 


AIV602  557  Div.   25,  9 

OTS  Prices:  HO>$1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command. 

Wrigtt- Patterson  AFB,  Ohio. 

RESEARCH  ON  HEAT  EXCHANGE  IN  VACUUM, 

by  A.  N.  Devolno.    20  Feb  64.  1^ 

FTD  MT«3  09;  TT  64  11925 

UacUsslfisrt  report 

Edited  machine  trans,  of  Afkademiya]  v\f.rvk\  BSSR 
[Mlnsli.  Instytut  Energetyki.  Tru^y.  1960,  v.  11,  p.  81-S9. 


Descriptors:  (*Vacuum  apparatus.  Heat  transfer),  (•Heat  < 
fer.  Low  pressure  research),  (•Thermistors,  Vacuum  appsi*- 
tus).  Vacuum,  Pressure,  U^l,  Boundaiy  layer.  Barometric  ^ 
pressure.  Gases,  Upper  atmospbere.  Heat  transfer  ooeffiolsats 
Semiconductors. 

The  relation  of  the  coefficient  of  beat  exchange  to  pressure 
was  received  for  thermistor  TST-0,5  in  a  range  of  pressures 
from  atmospheric  to  0.01  of  mercury.  These  relations  can  bs 
used  for  calculating  the  thermal  processes  of  ttaermistors  of 
such  type  during  their  work  In  the  upper  layers  of  the  atmos- 
phere and  also  in  vacuum  instrumei^  and  apparatus.   Tbe  " 
received  can  be  applied  also  for  calculating  ttennlslor 
TST-0.6  as  a  vaouum  depth  mstar.  (Author) 
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AD-tOa  MO  DiT.   as.  B^  20 

OTS  Prices:  HC  $1.00AfF  $0.80 

rmlgn  Tech.  DIt.,  Air  Foroe  Systnms  Hfimmanrt. 

Wrl(tat-Patt«rsan  AFB,  Ohio. 

TRANSMISSION  OF  A  CHARGED  PARTICILE  THROUGH 

AN  BLBCTRON-ION  BEAM, 

bsr  N.  L.  TsintsadM.   27  Deo  63.  Up 

FTD  MT63  189;  TT  64  119S8 

Unclssslfled  report 

Bdttsd  machine  trans,  of  Afkademiy^  NLatik]  QruzlBskol 
«»»  fnflisj.   bstltut  Flaikf.   TnM^y.  UA).  rr.  7.  p.  19$.1»9. 


T 


D»«Jriptors:  (•Electron  beams.  Charfsd  Iwrtioles),  (*lon 
beams,  Chargwl  particles),  (♦Charged  pMttdes,  Particls 
«Jeotorles),  Particle  beams.  Energy,  O^jillation, 
btogral  e<riations.  WaTsguides.  Cerenkor  radiation. 
Plasma  physics.  MicrowaTe  anwllfiers.  Particle  aooel- 
•rators.  USSR. 

nsl^aasmission  of  a  charged  particle  moving  through  an 
•••oteo^tai  beam  along  its  axis  is  considered.  The  losses 
«  •"•nty  *»rtng  tJiis  transmission  are  detarminsd.  (Author) 


AD-602  561  Div.   25 

OTS  Prices:  HC  $1.00/lfF  $0.50 

FOr^fB  Tech.  Dlv..  Air  Foroe  Systems  Coaunaftd 

Wright-Patterson  AFB.  Ohio. 

8TABIUZATION  OF  'UNIVERSAL'  UNST ABILITY  OF  A 

WBAKLY  DraOMOGBNBOUS  PLASMA  WrtB  RBLATIVISTIC 

IliBCTRCWS  IN  A  MAGNETIC  FIELD, 

fegr  G.  M.  ZasUvskii.   26  Deo  63,  9p 

rrO  MT63  149;  TT  64  11929 

Unclassified  report 

Mtod  nuoUns  trans,  of  ArkademlyaJ  NCsHl{!  SSSR.  Dokla4y, 
lie»,  ▼.  148,  no.  4,  p.  803-805.  jf  •-~~v, 

■Descriptors:  (•Plasma  osoiUatlons,  StaUUution),  Magnetic 
ptooh.  Electrons,  Relstlvlty  theory.  Magnetic  fields,  StahiUty, 
tasipuditles,  Statistloal  ftmottons,  USSR. 

OoBSldMratlcn  is  gtrtn  to  a  {dasma  with  nos-relatlTistic  Ions 
aad  relativlstlc  electrons.  The  electronic  larmor  radius  oom- 
psres  with  the  ionic  one  and  calculation  of  its  flniteness,  leads 
to  stahtll ration  of  the  plasma  relative  to  ■universal'  InstabUltT. 
(ABthor)  ' 


AI>-e02  S«9  Div.   25.  15 

OTS  Prices:  HC  $a.00/MF  $0.80 

Poretgn  TecAu  Div..  Air  Force  Systems  Coiamand. 

Wright-Patterson  AFB,  Ohio. 

CONSTRUCTION  OF  AN  APPROXIMATE  THEORY  OF 

SHELLS  BY  MEANS  OF  ASYMPTOTIC  INTBGRATION  OF 

EQUATIONS  OF  THE  THEORY  OF  ELASTDDrTY, 

bgr  A.  L.  Gol'danveixer.  6  Apr  64,  26p 


FTD  MT63  240;  TT  64  11987 


Imiolas 


islflsd  report 


Mttadmadiine  trans,  of  Prlklattaaya  M.t«4,«tHra  1 
"---'-    (USSR)  1963.  V.  27.  no.  4.  p.  693-608. 


Descriptors:  (*Blastlo 
snaljrsls.  Iterative 
gration.  Dlfl  erentUl 
Deformation.  USSR, 


,  Theory),  (*)lumerloal 
),  Blastteity,  TtiBOxy,  Inte- 
Teasor  snalysis.  Stresses, 


AD-802  87S 
OTS  Prices: 


Dlv.   25.  7 
HC  $1.00/MF  $0.50 


.  I  Teoh.  Dlv.,  Air  Faros  Sbrstams  '^^■n^fri.  Wricft*- 
Pettarson  AFB,  Ohio.  ^^ 
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PHYSICS  •  DMHon  25 


OS  ACCELERATION  OF  PLASMOIDS  IN  COAXUL 

SOURCE. 

by  A.  M.  Kovalev.   2  Mar  64,  Ito 

FTDMT64  31i   TT  64  llMl 

UBOlasslfied  report 

Edited  machine  trans,  of  mono.  Konferentsiya  po  Flzike 
Plaxmy  1  Probleme  Upravlyaemogo  Termolademogo  ^ntexs 
(Conference  on  Plasma  Physics  and  the  Problem  of  ControUed 

Descriptors:   (•Charged  particles.  Acceleration) 
(•Plssma  physics.  Particle  accelerator  techniques) 
Particle  accelerators.  Capacitors,  Secondary  emission. 
Batteries  and  oonqxments.  Coaxial  cables.  Electrodes. 
Mathematical  aaalysU.  USSR. 

An  investigation  was  made  on  aceeleration  of  plasmolds  of 
constant  and  variable  mass  in  coaxial  sources.  In  coaxial 
sources  with  Identical  parameters  the  acceleration  of 
Plffmolds  of  constant  mass  was  approximately  twice  as 
flCrectlve  (with  respect  to  speed)  as  tbe  acceleration  of 
plasmolds  of  variaUe  mass. 


AO-602  574  Dlv.   28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv..  Air  Foroe  Systems  Command.  Wrisfat- 

Patterson  AFB,  Ohio. 

THE  INTERACTION  OF  PLASMOHW  WITH  A  SPACE- 

PERIOIHC  MAGNETIC  FIELD. 

by  A.  A.  Kalmykov,  V.  L  Tereshln,  S.  A.  Trubchaninov 

snd  B.  G.  Safronov.   2  Mar  64.  1^ 

FTD  MT64  29;  TT  64  11942 

Unclassified  report 

Edited  machine  trans,  of  mono.  Konferentsiya  po  Flzike 
PUzmy  1  Probleme  Upravlyaemogo  Termolademogo  Slnteza 
(Conference  on  Plasma  Physics  and  tbe  Problem  of  ControUMl 

Descriptors:  (•Charged  particles.  Magnetic  fields), 
(*Paramagnettc  resonance.  Ions),  Energy,  Particle  * 
sccelerators.  Velocity,  injection.  Osdllogrt^hs,  USSR. 

The  work  U  devoted  to  the  investigation  of  parametrto 
resonance  in  an  ionic  component  of  plasmolds  in  a  space 
periodic  magneUc  field. 


AD-802  591  Dlv.   25,  15 

OTS  Prices:  HC  $3.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Conunand. 

Wright-Patterson  AFB,  Ohio. 

N(»ajNBAR  TENSOR  FUNCTIONS  FROM  SEVERAL 

TENSOR  ARGUMENTS  fANEfl  ON  ONE  METHOD  OF 

SOLVING  AN  ELASTO-PLASTIC  PROBLEM, 

by  V.  V.  Lokhin,  L.  L  Sedov,  and  G.  P.  Cherepsnov. 

30  Mar  64,  Sip 

FTD  MT63  226,  TT  84  11962 

Unclasslfled  report 

Bdttsd  msnhine  trans,  of  Prikladnaya  u«t»,««^tni  | 
Mekfaanika  (USSR)  1963.  v.  27.  no.  3.  p..  393-417, 
428-435. 

Descriptors:   (•Tensor  analysis,  Fnnctiaas),  (•Elasticity, 
Boundary  value  problems).  Plastiolty,  Harmonic 
analysis.  Complex  variables.  S-matriz,  DiffsrsotUl 
geometry,  Transformstkins  {ii«Mi«,i».^|prt  Baoattoas. 
4rmmsti7  (CiTStalkicrapity). 


Division  25  •  PHYSICS 


AD-602  596         Div.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv..  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio.  

THE  DOPPLER  EFFECT  AT  VELCXJITIES  GREATER 

THAN  THE  SPEED  OF  UGHT, 

by  V.  L.  Glnzburg.   22  Apr  64,   lOp 

FTD  MT63  187.   TT  6411967 

Unclassified  report 

Ob  Effekte  Dopplera  prl  Sverkhsvetovol  Skoroetl,  edited 
machine  trans,  of  A(|ademly5  N  lau^  SSSR.   Doklady. 
1947.  V.  56.  no.  6.  p.  583-586. 

Descriptors:    (*Doppler  effect.  Field  theory).  Photons, 
Electromagnetic  waves,  Cerenkov  radiation.  Quantum 
mechanics,  Relativity  theory,  Atoms,  Excitation,  Light, 
Optical  phenomena,  USSR. 


On  tiie  basis  of  mesaurementa  of  eleotrioal  ooiMkiotlTltjr 
and  thermal  E  M  F  of  solid  solutions  with  laminar  stno- 
ture  of  the  tetradymite  type,  it  was  estabUshed  that  in 
the  system  Bi2Se3  ~  Sb2Te3  at  room  temperature,  electri- 
cal conductivity  changes  on  a  curve  with  a  minimum  at  com- 
position of  approximately  70  mole  %  Sb2Te3.   Thermal 
E  M  F  of  the  n-type,  characteristic  for  Bi2Se3,  with  the 
growth  of  Sb2Te3  in  solid  solutions  to  approx.  50  mole  % 
is  Increased  from  -60  to  -116  micro  v/deg,  and  at  approxi- 
mately 60  mole  %  Sb2Te3  a  change  is  observed  In  the  sign 
of  conductance  from  minus  to  plus  and  a  growth  of  thermal 
E  M  F  to  maximum  +  360  micro  v/deg  at  70  Hwle  %  Sb2Tea. 
In  the  system  Bl2Te3  —  3b2Se3  at  room  temperature,  elao- 
trlcal  conductivity  of  an  n-type  solid  solution  based  on 
Bi2Te3  decreases  with  the  growth  of  concentration  of 
Sb2Se3  on  a  smooth  curve,  and  thermal  E  M  F  to  50  mole 
%  Sb2Se3  is  somewhat  increased  (from  100  to  127  micro  v/ 
deg).  and  then  quickly  decreases  to  6  micro  v/deg  at 
70  mole  %  Sb2Se3.  (Author)     . 


AD-602  601  Div.    25.  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohio. 

CONCERNING  STABQJTY  OF  IONIC  LONGITUDINAL 

OSCILLATIONS  OF  PLASMA  IN  MAGNETIC  FIELD, 

by  V.  N.  Oraevskli.    15  Jun  63,  9p 

FTD  MT6a  U,  TT  64 11972     .  ^  .  _. 

Unclassified  report 

Machine  trans,  of  Zhumal  Prikladnoi  Meldianiki  i 
Tekfanicheskoi  Fizfld  (USSR)  1962,  no.  5,  p.  39-41. 

Descriptors:   (*Plasma  osciUations,  Stability),  Plasma 
I^sics,  Magnetic  fields.  Ions,  Perturbation  theory, 
Magnetoh3(drodynamics,  Propagation.  Excitation,  Ion 
beams.  Numerical  analysis.  Differential  geometry. 
Matrix  algebra.  Algebra,  USSR. 

SUtes  of  rarefied  plasma  are  frequently  unstable  wltt 
respect  to  excitation  of  the  various  kinds  of  oscillations. 
Because  of  a  nonlinear  Interaction  of  waves  in  such  cases; 
the  appearance  of  turbulent  conditions  Is  possible.   In 
order  to  describe,  at  least  qualitatively,  the  evolution  of 
any  spectrum  of  oscillations,  it  U  necessary  to  know 
mechanisms  of  nonlinear  interaction  of  waves,  causing 
excitation  and  attenuation  of  oscillations.   This  work 
investigated  the  stability  of  nonlinear  steady-state  ionic 
longitudinal  oscillations  of  plasma  in  magnetic  field.   It 
was  s^own  that  at  definite  values  of  plasma  parameters, 
ionic  longitudinal  oscillations  are  unstable  with  respect  to 
excitation  of  two  transverse  waves. 


AO-602  602  DiT.    25,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

ELECTRICAL  CONDUCTIVITY  AND  THERMOELEC- 

TROMOTIVE  FORCE  OF  SOLID  SOLUTIONS  OF  THE 

SYSTEMS:   Bi2Se3  —  Sb2  Te3  AND  B12Te3  ~  Sb2Se3, 

by  V.  G.  Kuznetsov.  K.  K.  PaUdna.  and  A.  V.  Dmitriev. 

22  Apr  64,  13p 

FTD  MT64  08;  TT  64  11973 

Unclassified  report 

Edited  machine  trans,  of  Zhumal  Neorganicheskoi 
Khimii  (USSR)  1963.  v.  8,  no.  9.  p.  2136-2139. 

Descriptors:   ('Solid  solutions.  Electrical  properties), 
(*Bismuth  compounds.  Chalogeos),  (* Antimony  com- 
poimds,  Chalcogens),  Minerals.  Selenidee,  Tellurldes, 
llMtrioal  oondtiofw.  TtonDOrtwtrioUy.  Samlcoo- 
dvlon.  Phaae  studlM,  Sidld  stii*  piqrsiM,  USSR. 


AD-602  603  Dlv.   25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 

Wright- Patterson  AFB,  Ohio. 

CONCERNING  INFLUENCE  MOMENTLESS  TENSE  STATE 

ON  SPECTRA  OF  NATURAL  OSCILLATIONS  OF  THIN 

ELASTIC  SHELLS, 

Iqr  V.  V,  Bolotin.   17  ^r  63,  26p 

FTD  MT63  22;  TT  64  11974 

Unclassified 

Edited  machine  trans,  of  A(kademiyaj  N[au)^  SSSR. 
0[tdeleniej  T  (ekhnicheskikh]  N[auk}.  Izyestiya:  M< 
Mashinostroenie,  1962  no.  4.  p.  ^2-60. 


I 


Descriptors:  ('Elastic  shells,  OsciUatiOD),  Frecpienoy, 
Stresses,  Strain  (Mechanics).  Statics,  Bquattona,  Mathematlcial 
analysis,  USSR. 

Method  used  for  construction  of  asymptotic  solution  of 
problem  concerning  natural  osclUa^ons  of  thin  elastic  ahaUa 
taking  into  account  initial  momenUess  state  of  strain  Is 
presented.   Known  equations  for  states  with  large  indices  of 
variability  axe  given.   Boundary  of  application  of  method  for 
shells  of  positive,  zero  and  negative  Gaussian  curvature  is 
established.   As  example,  oscillation  of  spherical  panel, 
supported  on  right  angle  (in  generalized  meaning)  by  contour 
and  loaded  gas  pressure  is  considered. 


AD-602  622  Div.   25 

OTS  Prices:  HC  $2.00/MF  $0.60 

Brown  Univ.,  I>rovidence,  R.  L 

THE  ATTENUATION  OF  ACOUSTIC  WAVES  IN  A 

TWO- PHASE  MEDIUM. 

Condensed  rept. 

by  Joseph  C.  F.  Chow.   May  63,  28p   ABL  X96 

Contract  NOrd  16640 

Unclassified  report 

Descriptors:   ('Sound,  Attenuation),  ('Aerosols, 
Acoustic  properties),  CBubbles,  Acoustic  properties). 
Drops,  Surface  tension.  Drag,  Heat  transfer.  Phase 
studies.  Acoustic  lasulation. 

A  study  is  made  of  the  attenuation  of  acoustic  waves  by  a 
suspension  of  fluid  droplets  in  a  fluid  medium.   ^>ecial 
attention  is  given  to  the  case  of  small  droplets  for  which  the 
effect  of  the  suriace  tension  is  not  negligible.   The  droplets 
are  allowed  to  execute  large  translational  motion  and  to 
go  a  small  deformation  from  a  spherical  shape.  It  is  shown 
that  the  result  of  Epstein  and  Carhart  on  the  attenuation  at 
sound  waves  in  a  gas  with  the  suspension  of  licpiid  droplats 
is  applicable  avan  when  the  dJspUcemeat  at  the  droplet  is 
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larfa  mmiparftd  to  ita  radttua.  The  effect  of  surface  tensioo 
is  to  Increase  sound  attenuation  in  two-phase  medium  by 
laoreaaing  the  thermal  dissipation.   This  effect  is  important 
to  the  su^>en8lon  of  gaseous  bubbles  in  liquid  for  small 
draplsts  and  is  negligible  in  the  case  of  a  gaseous  medium 
ooirtalnlng  liquid  droplets.   The  explicit  forms  for  attenu- 
attoo,  the  drag  force  on  dropleta,  and  the  beat  transfer 
rate  between  phases  are  given  for  the  caae  which  is  af^li- 
oable  to  a  gas  containing  Uquld  and  solid  dnoplets.  The 
ei^pression  for  the  attenuation  which  la  applioable  to  the 
suspension  of  gaseous  bubbles  in  a  liquid  is  also  given  and 
is  found  to  be  oon«>letaly  dominated  by  the  tkermal  diaalpation. 
(Author).  " 


AD-602  629 
OTS  Prices: 


Dlv.    25,  17 
HC  $1.00/MF  $0.50 


Foreign  Tech.  Dlv..  Air  Force  Systems  CemnuuKl, 

Wright- Patterson  AFB.  Ohio. 

PREPARATION  OF  MOLYBDENUM  SINOLlt  CRYSTALS 

BY  ELECTRON-BEAM  FLOATING-ZONE  MELTING. 

tj  Nal-pen  Ming.  Ts'un-yi  Fan,  Ch'l  LI,  Yui-eban  Hsu 

and  Tuan  Feng.    10  July  64,  1^  I 

FTD  TT64  350;  TT  64  11977  ' 

Unclassuied  report 

Edited  trans,  of    Wu    Li  Hsueh  Pao  (Chinese  People's 
Republic)  1963.  ▼.  19.  no.  3.  p.  160-164. 


Descrtptoi^:   CMolybdenum,  Single  crystals).  (*Slngle 
crystals.  Zone  melting),  ('Zone  melting.  Electron  beams), 
Crystal  growth.  Purification,  Melting,  Vacuum  systems. 
Electron  guns.  Circuits,  Crystal  structurcj.  Evaporation. 
Refining  (Metallurgy),  China.  ' 


ucturcj.  1 


The  paper  briefly  describes  the  design. and  operation 
of  a  1.5  kw  electron-beam  floating-zone  meltii^  unit. 
Using  this  unit  molybdenum  single  crystals  4  mm  in  diam- 
eter and  2  to  5  cm  long  were  prepared,  and  the  labora- 
tory technicpie  of  preparing  single  crystals  with  con- 
trolled orientation  was  mastered.    The  moljrl)denum 
single  crystals  prepared  showed  no  preferrtd  orienta- 
tion; microscopic  examination  dlscloeed  a  large  number 
of  terraces  on  the  crystal  suriace  (with  step  heights 
ranging  from  0.000023  to  0.00063  cm),  which  were  ten- 
tatively  Idantlfied  aa  evaporation  terraces.  (Author) 


AD-602  640  Dlv.    25 

OTS  Prlcea:  HC  $1.00/MF  $0.50 

Weismann  Inst.,  Rehovoth  (Israel). 
ORDERED  MAGNETISM  IN  SOLIDS. 
Annual  sununary  rept  (Technical  note  no.  3 
by  S.  Shtrlkman  and  D.  Treves.  1  Jan  63,  13 » 
Contract  AF61  052  654 

Unolissified  report 

Descriptors:  ('Magnetism,  Measurement),  (•Perrttes. 
Magnetic  propertiea),  Mossbauer  effect.  Nuclear 
^Mctroscopy,  Microwave  spectroscopy.  Very  high 
fretrieocy.  Paramagnetic  materials,  %)ectnim  analyzers, 
Nwrtear  magnetic  resonance,  Instrumentatfton,  Single 
oiystala.  Crystal  growth,  K  band,  Israel,  Solids. 

A  Mmmaiy  is  given  of  studies  of  the  magnelilc  structures 
of  various  solids  by  means  of  static  magnetic  measure- 
ments; and  VHF,  microwave,  and  Mossbauer  tpectroscopy. 


AD-602  654  Dlv.   25 

OTS  Prices:  HC  $1.00/MF  $0.50 

PsriaiUiitv.  (Franoe). 

mine  STUDY  OF  ELECTRONS  IN  WBAKtt^  IONIZED 
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GASES  FOR  ARGON  OR  GAS  MIXTURES  AltaON- 

HYDROGEN,  ARGON-CO. 

Technical  note  no.  1, 

by  A.  Constantin,  J.  Godart,  J.  J.  Hamm,  R.  Rious  and 

J.  L.  Delcrolx.  1964,  14p 

Contract  AF61  052  727 

AFCRL  64  444 

Unclassified  rqwit 

Descriptors:  ('Electrons,  Drift),  ('Argon,  Gas 
Ionization),  Electric  fields.  Plasma  medium.  Elastic 
scattering.  Diffusion,  Electron  transitions,  Statistical 
functions.  Hydrogen,  Carbon  compounds.  Monoxides, 
Discharge  tubes. 

A  study  of  the  drift  velocity  of  electrons  due  to  the 
electric  field  in  a  weakly  ionized  gas  of  pure  argon  is 
proposed.   Theoretical  considerations  are  given  and  the 
apparatus  to  be  used  is  described. 


AD-602  666  Div.    25,  5 

OTS  Prices:  HC  $2.00/MF  $0.50 

Rome  Air  Development  Center.  Griffiss  AFB,  N.  Y. 

SOLID  STATE  LIGHT  VALVE  STUDY. 

by  Edward  J.  Calucci,  Biuce  C.  Ganzler  and  Allen 

COSough.    Jun  64,  36p 

Pfd}.  5597,  Task  559702 

RADC  TDR64  192 

Unclassified  report 

Descr^iton:   (*Electron  optics.  Display  systems), 
('Light,  ModuUtion),  Crystals.  Electrical  properties, 
Optical  properties.  Light  transmission.  Valves,  Command 
and  Control  systems.  Models  (Simulation),  Feasibility 
studies.  Solid  state  (^ysics. 

The  feasibility  of  using  an  electro-<q>tic  crystal  as  a  modu- 
lating element  in  a  ll^t  valve  projection  display  system 
is  demonstrated.    A  description  of  the  electro-optic  effect 
In  solid  state  crystals  and  measurements  of  their  electrical 
and  optical  properties  are  presented.    A  typical  display 
concept  is  considered  for  possible  application  to  command 
and  control  systems.    A  description  of  an  experimental 
noodel,  illustrated  images,  and  a  discussion  of  the  various 
display  parametera  are  also  included.  (Author) 


AD-602  670  Div.    25,  8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Boeing  Scientific  Research  Labs..  Seattie,  Wash. 
SOME  NONLINEAR  PROPERTIES  OF  ELECTRON-HOLE 
PLASMAS  SUSTAINING  THE  HEUCAL  INSTABILTTYi 
by  Betsy  Ancker- Johnson. 
/4)r  64,  38p   Dl  82  0339 

Unclassified  report 
Also  available  from  the  author. 

Descrtptora:   ('Plasma  physics,  ^emiconductora).  Elec- 
tromagnetic properties.  Plasma  oscillaticms,  Helixes, 
Stability,  Plasma  medium.  Gas  ionization,  Intermetalllc 
compounds.  Indium  alloys.  Antimony  alloys.  Magnetic 
fields.  Electrons,  Ions,  Electric  fields. 

There  are  several  areas  of  quaUtative  agreement  among 
the  non-linear  properties  of  the  helical  Instability  in 
electron-ion  and  electron-hole  plasmas.   These  include  (1) 
a  similar  dependence  of  E  on  B  throu^iout  tte  range  of  B 
up  to  several  times  Bth;  (2)    regions  of  a  linear  increase 
in  frequency  as  a  function  of  B;  (3)   the  reoccurrence  of  a 
nearly  homogeneous  plasma  at  some  B  >  Bth;  (4)   turbu- 
lent behavior  under  highly  supercritical  conditions;  (5)  Ow 
foim  at  tte  dependence  of  the  helix  self-B  on  the  applied 
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B;  and  (6)  the  occurreiace  of  two  magnetic  Held  thresh- 
olds in  a  constantly  increasing  dB/dt.   Some  nonlinear  prop- 
erties of  electron-hole  plasmas  appear  to  be  unique:    (1)    the 
occurrence  of  several  frequency  modes  as  a  function  of 
B  Including  three  distinct  types  of  transitions  between 
these  modes  and  (2)    the  relatively  large  self  magnetic 
fields  produced  by  the  heUcal  instability.  (Author) 


AD-602  683  Div.    25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Guggenheim  Jet  Propulsion  Center,  Calif.  Inst,  of  Tech., 

NON-EQUILIBRIUM  ELECTMCAL  CONDUCTIVITY  IN 

A  SEEDED  PLASMA, 

by  E.  E.  Zukoski.  T.  A.  Cool,  and  E.  G.  Gibaan. 

'     Apr  64,  67p 

Contract  AF49  638  1285 

AFOSR64  0848 

UnclasslflBd  report 

Descriptors:  (♦Plasma  media.  Electrical  conductance). 
Argon.  Impurities.  Potassium,  Vapors,  Electric  fields. 
Gas  ionization.  Relaxation  time.  Light,  Intensity. 
Magnetohydrodynamlcs,  Mathematical  models. 

Measurements  of  conductivity  were  made  in  a  plasma 
composed  of  argon  seeded  with  potassium  vapor.   The  gas 
temperature  was  2000K;  the  pressure,  one  atmosphere: 
the  potassium  concentration  was  between  0.22  and  0.80 
mole  per  cent;  and  the  current  density  was  between  1  and 
80  amp/sq  cm.   Conductivity  values  were  calculated  from 
a  two-temperature  model  In  which  the  energy  dependence 
of  the  cross  sections  and  radiation  losses  from  the  plasma 
are  taken  into  account.   The  theoretical  and  experimental 
▼mlues  ar^3)tt$<pcUent  agreement.   (Author) 


'AD-602  706 
OTS  Pflces: 


Div.    25 
MC  f  2.00/MF  $0.50 


Technical  Operations,  Inc.,  Burlington,  Mass. 

THE  EFFECTS  OF  SPRAY  PARTICLES  FROM  THE 

PENETRATION  OF  THIN  TARGETS  BY  HYPERTELOCITY 

PARTICLES. 

Final  rept. 

by  R.  W.  O'Nell  and  V.  E.  Scherrer.  20  Mar  64,  SBp 

Contract  AF33  657  10615,  Proj.  3145,  Task  314507 

APL  TDR64  60 

Unclassified  report 

Descriptors:  (♦Hyperveloclty  projectiles.  Test  equip- 
ment), ('Terminal  ballistics,  ^rays).  Velocity,  Measure- 
ment, Craterlng,  Aluminum.  Beryllium.  Niobium,  Test 
metliods.  Particles,  Plasma  medium.  Experimental  data. 
Cameras,  Photograjphlc  equipment.  Optical  equipment. 
Penetration. 

When  a  thin  bumper  target  is  impacted  by  a  hyper- 
velocity  particle,  a  spray  of  particles  Is  produced.   Data 
are  presented  on  the  penetration  of  these  spray  particles 
Into  a  witness  plate  for  various  bumper  and  witness  plate 
materials,  spaclngs,  and  bumper  thicknesses.   The  exploding- 
foll  projection  technique  and  associated  diagnostics  are  also 
described.  (Author) 


by  B.  A.  Coomes.   ao  Apr  64,  32p 

Cootract  AF19  604  8434,  ProJ.  ««94.  Task  ««»40» 

AFCRL  64  410 

Unclassified  report 

Deacriptors:  (♦Thermionic  convertera.  Single  crystals), 
(♦Single  crystals.  Thermionic  emission),  (♦Molybdenum. 
Thermonic  emission),  ('Tungsten,  Thermionic  emissioo). 
Energy  conversion.  Filaments,  Production,  Crystal 
growth,  Emissivity.  Scattering.  Work  functions.  Diodes 
(Electron  tubes). 

Single  crystals  of  tungsten  and  molybdenum  from  1-10 
cm  long  were  produced  by  the  Roblson-plus-torsion 
technique  in  4-5  mil  filaments.   These  were  studied  in  an 
improved  electron  projection  diode,  in  which  polnt-by- 
polnt  and  average  thermionic  constants  could  be  measured 
CD  the  same  filament.   The  work  functions  for  various 
directions  of  single  crystal  molybdenum  were  found  to  bo 
the  same  as  those  for  single  crystal  tungsten.   Also  tlM 
average  values  of  woik  function  phi  sub  R  and  A  sub  R 
were  4.40  and  40  respectively,  for  both  tungsten  and 
molybdenum.   Thermal  treatment  always  developed  facets 
on  the  crystal  areas  of  high  work  function.   These  facets 
had  highest  ttiermal  stability  when  a  shingled  structure 
developed  on  tiiem  during  heating.   (Author) 


AD-602  714  Div.    25.  20 

OTS  Prices:  HC  $1.00/MF  $0.50 

Arnold  Engineering  Development  Center,  Arnold 

Air  Force  SUUon,  Tenn. 

SPECTROSCOPY  OF  A  SUPERSONIC  PLASMA. 

I.    EXCITATION  MECHANISM. 

lay  LeRoy  E.  Brewer.   Jul  64,  18p 

ProJ.  RW2927,  Task  895107 

AEDC  TDR64 151  .        .  ^  _ 

Unclassified  report 

Descriptors:   (•Plasma  Jets.  Spectroscopy),  9*per8onlc 
flow.  Plasma  physics.  Atoms,  Atomic  energy  levels, 
ExclUtlon,  Argon,  SUtistlcal  functions.  Line  spectrum. 
Equations. 

Spectral  line  emission  has  been  shown  to  be  stron^y 
Influenced  by  the  existence  of  meUstaUe  sUtes  In 
plasmas.   The  distribution  function  for  excited  elec- 
tronic states  In  a  plasma  in  which  an  excess  over 
equilibrium  density  of  metastable  atoms  is  present  is 
derived  by  the  establishment  of  a  suitable  model.    This 
is  accomplished  by  considering  two  different  atoms 
which  are  identical  except  for  their  ground  sUtes.    A 
Boltzmann  distribution  function  is  written  for  each 
type  of  atom  for  the  upper  energy  states,  and  the  two 
distributions  are  summed  to  obtain  the  population  of 
the  nth  state  due  to  both  the  normal  and  metastable 
atoms.    Argon  was  used  as  an  example  for  calctila- 
tions  which  show  that  the  population  of  a  given  excited 
state  may  be  several  orders  of  magnitude  greater 
than  that  which  would  be  expected  If  metastable  atoms 
were  not  present.    When  including  this  new  term  in 
the  Elnsteln-Boltzmann  spectral  line  Intensity  etpia- 
tion.  It  is  seen  that  intensities  are  considerably 
altered  when  even  a  slight  excess  concentration  of 
metastable  atoms  is  present.    Experimental  evidence 
in  support  of  the  form  of  the  equation  Is  presented. 
(Author) 


AD-602  713  Div.    25.  8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Notre  Dame  Univ.,  Ind. 

RESEARCH  ON  THE  PRODUCTION  AND  PHYSICS  OF 

SDIQLE  CRYSTAL  EMITTERS. 


AD-602  723  DIv.    25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Rhode  Island  Univ.,  Kingston. 

SURFACE  WAVES  IN  A  FLUID-80LID  DrTBRFACB  NBAB 

A  DISCONTINUITY. 

Technical  rapt.  so.  B, 
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bgr  T.  Y.  Ytp  and  F.  H.  Medleton.   1  May 
Oasftrsot  NonrS96  12 

ilfied  report 

Daacrtpton:   (♦Mechanical  waves,  PropJ^atton). 
(♦Wave  transmission.  Numerical  analyais).  Iterative 
mathoda.  Boundary  valve  problems,  Mattwmatlcal 
Bodala,  Flulda,  SoUda,  Elaatlcity.  We<%qa,  Reflectlao. 
Attanuatloo,  DUfraotkm. 


ThiM  tbuty  la  concerned  with  surface  waves  which  propa- 
gate along  an  interface  between  a  fluid  and  an  elastic  solid. 
In  partloular,  interesting  transmission  and  radiation  be- 
havior is  caused  by  a  wedge-shaped  discontinuity  in  the 
Interface.    An  iteration  procedure  is  employed  by  which  the 
boundary  conditions  on  either  face  of  the  wedge  are  alter- 
nately satisfy.   Using  only  the  firet  iteration  produces  a 
transmission  coefficient.   Numerical  daU  la  presented 
aboadng  tha  manner  in  which  the  transmission  coefficient' 
dependa  upon  the  angle  of  the  discontinuity.   Resulto  are 
oooapared  with  those  of  related  studies  appearing  in  the 
— ~— ♦.  literature.  (Author) 


AD-602  729  Div.   2S 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Ordnance  Lab.,  Corona,  Calit 
PYBOELECTRIC  SENSiriVITY  OF  TRIGLttlNB 
SULFATE  DETECTORS, 
by  D.  J.  White.  1  Jul  64,  aSp 
NOLC601 

Unclasalfled  report 

Deacriptora:  (♦Ferroelectric  materlala.  (Hyclnea), 
(♦Detecton,  Sensitivity).  (♦Glycines.  Sulfates),  SUtgLb 
crystals.  Amino  acids.  Thermoelectric  effect. 
Electromagnetic  radiation.  Modulation,  Elactrom^- 
netic  pulses. 

Expresaions  are  derived  ior  the  theoretical  pyroeleotrio 
ourrent  aenaltivity  of  trl^yclne  sulfate  in  aaqxmae  to 
chopped  or  modulated  electromagnetic  radlatioa.   Slnu- 
aoldal  chopping,  amplitude  modulation,  square  wave 
modulation,  pulses,  and  step  functions  of  the  radiation 
are  consicfcred.   These  expressions  are  coifvared  with 
the  experimental  results  achieved  with  various  pyro- 
alactrlc  detectors,  anfl  it  is  found  that  the  sanslUvity 
aohieved  varies  from  a  fraction  of  a  peroeiA  to  approx- 
imately 100  percent  of  the  theoretical  values.  (Author) 


AD-602  730  Div.    25 

OTS  Prioea:  HC  $3.00/MF  $0.75 


Aeroq>ace  Technology  Div.,  Washington,  D.  C. 

MAGNETIC  FIELD  PRODUCTION:  COMPREHENSIVE 

REPORT. 

ao  Jul  64,  89p 

ATD  P64  46;  TT  64  71133 


UncUaaiftod 


report 


Survey  of  Sovlet-BIoo  aolenttflc  and  technical 
literature. 


Oeacr4>tora:  (♦Magnetic  flelda.  Production).  (♦Super- 
oooducttvity,  Ma^aeta),  (♦Ma^iet  coila.  Magnetic  fields), 
Blectromagnats.  Magnetic  materlala.  Pulae  generatora. 
Plasma  physics.  Particles,  Thermonuclear  reactions. 
Containment,  Revlewa.  BlbUographles,  USSR. 

In  the  first  and  second  chaptera,  the  productlDn  of  pulsed 
and  continuous  fields  is  considered;  the  third  chapter  deals 
with  foroe-free  fields;  in  the  fourth  chapter  Soviet  research 
OB  superconductivity  is  reviewed:  the  fifth  aial  sixth 
ohiplsra  summarily  Indicate  certain  aqieots  of  Soviet 
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WDik  (m  accelerator  magnate  and  ma^tets  for  plasma 
containment.    Finally,  a  brief  assessment  is  given  of 
current  Soviet  trends  in  hlg^  magnetic  field  production. 
Though  in  principle  the  r^wrt  is  limited  to  the  yeara 
1962  and  1963,  numerous  references  are  made  to  earlier 
sources  in  order  lo  Indicate  more  generally  the  character 
of  Soviet  studies  In  this  field. 


AD-602  748  DIt.   25,  8 

OTS  Prices:  HC  $a.00/MF  $0.50 

Dyhatech  Corp..  Cambridge,  Mass. 

INVESTIGATION  OF  ELECTROMAGNETIC  AND 

THERMAL  EFFECTS  IN  SUPERCONDUCTING 

GENERATORS. 

^larterly  rept.  no.  1. 

by  H.  W.  Mooncai.  R.  L.  Mela.  R.  Hancox.  E.  F.  Doyle  and 

M.  Hurwltz.  Jul  64.  28p  Dynatech  485 

Contract  AF33  615  1574.  Projs.  8128,  WRIU, 

Task  813808 

Unclassified  report 

Descrlptora:  (*Superconductora.  Generatora), 
Electrical  properties.  Thermal  properties.  Magnetic 
properties.  Electric  connectora.  Heat,  Measurement. 
Teat  equipment.  Cryogenica. 

The  general  purpose  of  this  contract  is  primarily  ^iplled 
research  to  demonstrate  electrical,  thermal  and  magnetic 
effects  In  a  siqwrconductor  under  conditions  which  will 
occur  in  superconductor  generatora.   The  work  during  the 
first  (piarter  consisted  primarily  of  designing  e;q>erlments. 
Considerable  Oiought  was  devoted  to  Ihe  difficult  problem  of 
measuring  heat  generation  In  superconductora  under  sw^ 
field  conditions.   Tests  to  measure  thermal  effects  due  to 
the  leads  which  carry  current  from  the  cryogenic  to  the 
ambient  region  are  described:  and  the  apparatus  to  perform 
these  tests  was  constructed  and  shakedown  testing  is 
underway.   The  design  of  other  tests  to  demonstrate  electri- 
cal ou^t  characteristics  and  also  magnetic  effects  in 
superconductor  statora  are  described.  (Author) 


AD-602  752  Div.    25,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Laboratoiy  of  Astrophysics  and  Physical  Meteorology, 

Johns  Hopkins  Univ.,  Baltimore,  Md. 

VACUUM  ULTRAVIOLET  GRATINGS. 

Pinal  rept.. 

by  Murk  Bottema  and  John  Strong.  30  Apr  64,  19p 

Contract  AF19  604  6139,  ProJ.  6687,  Tasks  668801. 

668802 

AFCRL  64  398 

Unclassified  report 

Descrlptora:  (♦Diffraction  gratli^a.  Ultraviolet 
equipment).  (♦Ultraviolet  equipment.  Diffraction  gratlnga). 
Vacuum  apparatus.  Optical  equipment.  Diamonds,  Wear 
resistance.  Glass,  Aluminum.  Platinum,  Gold,  Metal  films. 
Electron  mlcrosc<qqr. 

The  efforts  to  produce  efficient  diffraction  gratlnga  for 
the  vacuum  ultraviolet  are  reviewed,  and  data  on  40  graHngp 
ruled  for  the  sponsor  are  given.   The  efforts  have  included 
studies  of  diamond  wear;  and  e;q>eriences  on  ruling  bare 
glaaa;  aluminum,  platinum,  and  gold  films  deposited  on 
glass;  and  on  bolli  bare  and  coated  glass  rulings  subsequently 
etched.   Some  of  the  ruling  results  have  been  photographed 
with  an  electron  microsocqw.  (Author) 


AD-60a  762  Div.    25.  2 

OTS  Prices:  HC  $3.00/MF  $0.50 

Aerospace  Corp.,  Loa  Ai«alaa,  Calli. 
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SATELLITE  INF|IARED  BACKGROUND  EXPERIMENT 

DATA  ANALYSIS, 

by  H.  W.  Weesely.    15  Jun  64.  5^  TDR-a69  4710  29  1 

Ooatnct  AF04  695  269 

aSD  TDR64  101 

Uncla«sUied  report 

Descriptors:  (*Scientlflc  satellites.  Infrared  research), 
(*Infrared  research,  Scientific  satellites).  Radiometers, 
Infrared  radiation.  Background.  Atmosphere,  Optical 
properties.  Experimental  daU,  Statistical  analysis, 
Oec^diysics. 

The  results  of  a  statistical  analysis  of  background  data 
obtained  with  a  satellite  borne 'radiometer  operating  in  the 
1.4.  1.8,  2.2,  and  2.7  micron  spectral  regions  are  presented. 
Tbe  Insolation  angle  is  considered  as  a  fundamental  para- 
meter of  the  background,  and  all  statistical  distributions  are 
■oooitUngly  referred  to  a  specific  insolation  angle.   Distri- 
butions of  the  absolute  radiance  and  local  radiance  difference 
are  presented.   Joint  probability  amplitude  distributions 
together  with  the  derived  linear  correlation  coefficients  for 
certain  spectral  band  pairs  are  also  presented.    (Author) 
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Tem-Pres  Research,  Inc..  "tate  College,  Pa. 

SMALL  ANGEL  X-RAY  SCATTERING:    METHODS  AND 

<"ONSIDE  RATIONS. 

Technical  rept.  no.  3, 

by  John  A.  Williams  and  Bert  Ftailllps.    15  Jun  fr*.  41p 

Contract  Nonr4089  00 

Unclassified  report 

Prepared  in  cooperation  with  Pennsylvania  State  Unly., 
'University  Park. 

Descriptors:    (*X-rays,  Coherent  scattering).  f*Coherent 
scattering,  X-Fays),  Electron  density.  X-ray  diffraction 
analysis.  Scattering,  Intensity,  Experimental  data, 
Collimators,  Electromagnetic  waves.  Radiation  measure- 
ment systems. 

The  purpose  of  this  report  is  to  discuss  In  a  general 
manner  the  factors  which  must  be  considered  in  small 
an^Ie  x-ray  scattering  experimentation.   It  is  intended 
primarily  to  assist  those  who  wish  to  use  this  technique 
as  an  analytical  tool,  but  who  will  not  be  greatly  interested 
in  mathematical  and  theoretical  aspects.    Various  experi- 
mental considerations,  such  as  coUimation  sjrstems, 
monochromatization  of  the  x-ray  beam  and  detection  of 
the  scattered  x-rays  are  described,  especially  with  refer- 
ence to  the  Kratky  colllmatlon  arrangement.   The  effects 
of  parasitic  scattering  and  sample  thickness  on  the  results 
in  a  scattering  investigation  are  Indicated.  (Author) 
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Mechanical  Technology,  Inc.,  liatham,  N.  Y; 

EXPERIMENTAL  STUDY  OF  ELASTOHYDRODYNAMIC 

LUBRICATION. 

by  F.  K.  Orcutt.   8  Jul  64,  56p   MTI  64TR37 

CoiArtct  Noor3729  OOFBM 

Unclaaalfled  report 

Descriptors;   C*Lubrloatioa.  HyJrtMlynamlcs), 
Elasticity,  Theory,  LubricanU,  Films.  Thickness, 
Thermal  properties.  Viscosity,  Loading  (Mechanics), 
Pressure,  Temperature,  Test  equipment.  Disks. 

The  report  describes  direct  experimental  measurements 
of  nrsssure  distribution,  surface  tenqierature  and  film 
-■ 1  or  diionnatloii  prcOls  which  were  obtained  during 


an  investigation  at  elastohyJi-uJyiiilc  hifaricatloo.  These 
measurements  illustrate  effects  at  load,  rolling  speed, 
lubricant  properties  and  sliding  speed.  Their  purpose  is  to 
provide  guidance  and  verification  for  the  development  o< 
an  elastohydrodynamic  theory  which  can  then  be  gwterally 
applied  to  practical  problems  in  the  mamer  which  has  been 
described.   The  results  agree  with  the  tbermal-elasto- 
hydrod^rnamlc  theory  of  Cheng  in  many  respects,  but  there 
are  also  differences  which  indicate  that  certain  modifica- 
tions in  the  formulation  of  the  theory  should  be  made. 
(Author) 


AD-602  801  Dlv.    25 

OTS  Prices:  HC  $1.00/MF  $0.60 

Stanford  Electronics  Labs.,  Stanford  Univ.,  Calif. 

DEFECT  STRUCTURES  IN  QUENCHED  AND  ANNEALED 

OaAs  CRYSTALS, 

by  G.  L.  Pearson.  H.  R.  Potts  and  V.  G.  Macros. 

Jun  64,  18p  SEL  64  069.  TR5106  1 

COTtract  DA31  124ARO  D155,  ProJ.  20010501B700 

UlJblasslfled  report 

Descriptors:  (*Cry8taI  latttoe  defects.  Measurement), 
(•Gallium  alloys.  Arsenic  alloys).  Single  crystals,  Heat 
treatment.  Quenching  (Cooling),  Diffraction  analysis. 
Crystal  lattices.  Enthalpy. 

Lattice  parameter  measurements  have  been  made  by  ths 
Kossel-line  technique  on  quenched  gallium  arsenide 
crystals.   Samples  quenched  from  temperatures  above 
lOOOC  showed  an  increase  in  lattice  parameter.   The 
change  with  temperature  has  an  enthalpy  of  2.0  ev  and  is 
attributed  to  the  formation  of  vacancies.   Room-tempera- 
ture annealing  of  the  defects  is  also  shown,  and  is  seen  to 
proceed  in  several  stages.  (Author) 
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MHD  Research,  Inc.,  Newport  Beach,  Calif. 

EXPLOSIVE  MAGNETOHYDRODYNAMICS. 

Quarterly  technical  progress  rept.  no.  1,  1  Apr-30  3ua  64, 

by  Malcolm  S.  Jones,  Jr.  and  Francis  H.  Webb,  Jr. 

13  Jul  64.  56p   MHD  655 

Contract  AF33  615  1594.  Pro].  8173.  Task  817306 

Unclassified  report 

Descriptors:    (*Magnetohydro4ynamics,  Generators), 
(•Electric  power  production,  Magnetohydrodynamics), 
Energy  conversion.  Electromagnetic  pulses.  Explosions. 
Plasma  media.  Cesium,  Shock  waves.  Loading  (Mechanics). 
Probes  (Electromagnetic).  Circuits,  Theory. 

Experimental  and  theoretical  studies  on  the  production 
of  hig^  energy,  short  duration  pulses  of  electrical  power 
by  MHD  principles  are  discussed.    Previous  work  In  a  1 
Inch  by  1  Inch  cross  section  channel  and  a  1  Inch  by  4  ladi 
cross  section  channel  using  cesium  seeded  candensed 
explosives,  which  produced  tens  of  megawatts  of  electrtoal 
power  in  pulses  of  approximately  100  micro  sec,  is  ex- 
panded.  A  program  for  a  2  Inch  by  6  Inch  cross  section 
linear  channel  and  for  a  radial  geonoetry  generator  is 
discussed.    Power  generatioa  appears  to  be  proportional 
to  the  square  of  the  velocity  of  the  conducting  front. 
Lumped  parameter  circuit  theory  analyses  are  presented 
and  e]q>ressions  derived  which  may  be  used  to  determios 
the  amount  of  energy  removed  from  the  slug  as  a  functloa 
of  distance  along  the  channel  and  the  generator  geometry. 
(Author) 
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Arnold  Englneerii«  DevelopoMnt  Ceotar.  Arnold  Air 
Force  SatkNi,  Tenn. 
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CALCULATION  OF  THE  D-C  ELECTRICAL  CONDUC- 
TIVITY OF  EQUILIBRIUM  NFTROGEN  AND  ARGON 
PLASMA  WITH  AND  WITHOUT  ALKAU  METAL  SEED, 
by  R.  E.  Weber  and  K.  E.  Tenmelmeyer. 
JUl  64,  70p 

CoBtract  AF40  600  1000,  ProJ.  7778,  Task  777805 
ASDC  TDR64  119 

Unclassified  report 

Deeortptors:  (*Plasma  media.  Electrical  conduotanoe). 
Nitrogen,  Argon,  Gas  ionization,  Inqjuritles,  Cesium, 
Potassium,  Sodium,  Magnetic  fields,  Dlreot  current, 
Magnetohydrodynamics. 

Scalar  electrical  oonduotlvlties  were  computed  for 
nitrogen  and  argon  plasma  in  thermal  equilibrium.  Cal- 
otOstlons  were  made  for  these  gases  both  uueeded  and 
selBded  with  cesium,  potassium,  and  NaK  in  amounts 
ranging  from  0.01  to  10  per  cent  seed  by  weight,  and  cover 
a  range  of  pressure  and  temperature  from  0,10  to  10,000  atm 
and  from  2000  to  15,000K,  re^)ectively.   Caloulated  elec- 
trical conductivities  are  presented  in  figure  Ibrm  as  a 
function  of  temperature  with  seed  rate  and  pressure  as 
parameters.   Some  effects  of  appUed  magnetic  fields  up 
to  20.000  gauss  on  the  cdnductivi^  of  potassium- seeded 
nitrogen  are  also  given.  (Author) 
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Honeywell  Research  Center,  Hopidns,  Minn. 

THE  MECHANICAL  AND  MICROMECHANIcWl 

PROPERTIES  OF  BORON. 

Interim  rept.  no.  3,  1  lday-30  Jun  64. 

by  C.  J.  Speerschneider  and  J.  A.  Sartell. 

14  Jul  64.  14p 

Contract  NOw64  0159f 

UnclaaMfied  report 

Descriptors:   (•Boron.  Mechanical  properties),. 
(•Single  crystals,  Boron),  Crystals,  Symmetry  (Crystal- 
l0Kr^)lqr),  Anlsotropy,  Thermal  expansion.  Fracture 
(Mechanics).  Grain  boundaries. 

The  orientation  of  a  boron  'sii^le'  crystal  t^  was 
determined  by  the  Laue  back  reflection  techdtque.    Using 
a  Netzsch  dilatometer  the  coefficient  of  thermal  expansion 
wjs  found  for  room  temperature  to  1050C  for  both  single. 
^111^,  and  polycrystals.   In  addition,  studies  of  the 
fracture  characteristics  of  boron  were  continued.  (Author) 
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Lockheed  Missiles  and  Space  Co..  Sunnyvale,  Calif. 

EQUILIBRIUM  OCCUPATION  NUMBERS  AND  SPECIES 

CONCENTRATIONS  FOR  AIR,  NITROGEN.  AND  OXYGEN 

TO24,000K.  li 

Tecl^ilcal  rept., 

by  B.  H.  Armstrong  and  M.  Schelbe.  Jun  64,  M 

LMSC  6  74  64  33 

Unclasstfied  report 

Rept.  on  Physics. 

Descriptors:  (•Air,  Atomic  energy  levels),  (^Nitrogen. 
Atomic  energy  levels),  (*Oxygen,  Atomic  energy  levels). 
Gas  Ionization,  Thermodynamics,  Atomic  pvoperties, 
Atomic  orbltals.  Molecular  properties.         1] 

Calculations  of  the  compositions  of  air,  nitrogen,  and 
oxygen  were  carried  out  to  supplement  the  results  given  by 
F.  R.  GUmore  In  RM-1543.   Occupation  numbers  for  atomic 
states  in  pure  nitrogen  and  oxygen  are  given  la  l.OOOK  in- 
tervals for  the  temperature  raa|B  fram.lO,O0KIK  to  a4,0O0K. 
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species  concentrations  of  air  constituents  are  tabulated 
over  this  temperature  range.   Tables  of  occupation  numbers 
for  the  atomic  and  molecular  states  of  pure  nitrogen  and 
oxygen,  computed  by  F.  R.  Gilmore  but  unpublished,  wlilch 
cover  the  range  from  3,0O0K  to  lO.OOOK  are  also  Included. 
(Author) 
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Allison  Dlv.,  General  Motors  Corp.,  Indianapolis,  Ind. 

ANALYSIS  OF  SOLAR  REFLECTORS.    MATHEMATICAL 

THEORY  AND  METHODOLOGY  FOR  SIMULATION  OF 

REAL  REFLECTORS. 

Final  rept. 

16  Dec  63.  167p   EDR3693 

Contract  AF04  695  335 

Unclasstfied  report 

A  portion  of  this  documeq^  Is  lUeglble  or  non- 
reproducible. 

Descriptors:   (•Reflectors,  Mathematical  models). 
(•Mathematical  models.  Reflectors),  Solar  radiation. 
Energy  conversion.  Optics,  Surface  area.  Errors, 
Statistical  distributions.  Equations,  Programmii^  (Com- 
puters), Optical  equipment,  Simtilation. 

A  mathematical  model  for  analysis  of  actual  solar 
reflectors  is  formulated.   This  model  allows  one  to  calcu- 
late the  energy  flux  on  any  arbitrarily  shaped  focal  surface 
from  any  arbitrarily  shaped  reflector  surface.    Provisions 
are  Included  for  treating  random  surface  errors  on  the 
reflector  surface,  orientation  errors  of  any  size,  and 
vignetting  of  reflected  radiation  by  a  cavity  opening.   No 
approximations  have  been  Introduced  Into  this  model. 
Curative  computer  programs  for  evaluating  solar  reflec- 
tors have  beien  developed  from  these  equations.   Details 
concerning  these  programs  are  also  presented.  (Author) 
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Eicon  Lab.,  Inc.,  Peabody,  Mass. 

INTERACTION  OF  ELECTROMAGNETIC  WAVES  AND 

CLASSICAL  PLASMAS. 

Monthly  rept.  no.  lO, 

by  Robert  Siegel.  15  Apr  64,  6p  ELI  R-4-64-2 

Contract  AF3S  657  11671 

Unclassified  report 

Descriptors:  (•Electromagnetlo  waves.  Plasma  physics), 
(•Plasma  physics.  Electromagnetic  waves).  Special 
functions  (Mathematical).  Diffusion,  Puny>ing  (Elec- 
tronics). Electric  fields.  Transport  properties.  Elastic 
scattering.  ConduoUvity,  Electrons,  Differential 
geometry. 

The  most  in^Mrtant  terms' in  the  spherical  harmonic  ex- 
pansion are  the  tinte  and  space  dependent  coefBciente. 
E3q>ressions  for  these  functions  have  been  derived  with 
the  following  assumptions  and  the  lustlflcations  for 
them.   The  sum  and  difference  frequency  terms  being 
of  second  order  were  assumed  ne^igible.   In  addltton, 
the  diffusion  coefflclente  were  equated  to  zero  on  the 
grounds  that  experimental  data  could  be  obtained  prior 
to  the  onset  of  these  effecto  yet  after  the  pumping 
pulse.   Other  controllable  experimental  parameters 
were  established.  (Author)  ^ 
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NOTES  ON  THE  DYNAMICS  OF  CARDAN  SIJSPENSION, 
by  D.  M.  KliinOT.  14  Jul  64,  8p 
FTD  TT64  416,  TT  64  71130 

Unclassified  report 

Unedited  roui^  draft  trans,  oi  Akademiya  Hauk  SSSR. 
Irvestiya:   MeldianUca  I  Mashinoetroenie,  1963,  no.  4,  p.  7-9. 

Descriptors:  («Gyroscope8.  lAotion),  Drift,  Oscillation, 
Moments,  Force  (Mechanics),  Moment  of  Inertia, 
Dynamics.  Equations,  Numerical  analysis,  USSR. 

Preriously,  the  cause  o*  free  gyroscopic  drift  in  a  Cardan 
3JSpension  durli^  nutatiooal  oscillation  was  assumed  to  lie 
the  constant  component  of  the  projection  at  the  n^oment  of 
forces  of  the  reaction  in  the  fulcrums  of  the  outer-ring 
axis  on  the  mean  direction  of  the  axis  of  rotation  of  the 
taner  rii«.    Moreover,  it  is  well  known  that  the  motion  of 
the  gyroscopic  axis  is  caused  by  the  action  forces  of  the 
loner  ring  on  the  rotor.   Calculations  carried  out  here 
show  that  the  moment  of  forces  of  the  action  of  the  inner 
ring  OD  the  rotor  and  the  moment  of  forces  of  the  reactions 
of  the  base  on  the  outer  rii^  have  different  projections  on 
the  the  mean  direction  of  t\:  !  iner-rlng  axis.    Here,  it  is 
proved  that  the  constant  components  of  these  projections  are 
mutually  equal.    Tlierefore,  Inaccurate  mechanical  argu- 
ments in  certain  problems  yield  an  accurate  result.  (Author) 
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For«lpi  Tech.  Dtv.,  Air  Force  Systems  Ccnnmaiia. 
Wrlfht-Patterson  AFB,  Ohio.  „««,t^« 

DTVEiriGATION  OF  THE  SECONDARY  ION  EBflSSION 
DURING  THE  BOMBARDMENT  OF  METALS  BY  LOW- 
ENERGY  IONS. 

by  D.  D.  Gruich,  N.  RsUdmbsera.  G.  Ikramov.  and 
T.  ArUoT.    14  Jul  64,  15p 

FTD  TT64  5*4,   TT  64  71132  

Unclassified  report 

Unedited  rou^  draft  trans,  of  Akademlya  Nauk 
Uzbekskol  SSR  Tashkent .   Ixvesttya.  Serlya  Flriko- 
MatematicbeskiUi  Nauk.  1964  ▼.  8  no.  1.  p.  53-60. 

DMCrtptors:   (*Secondary  emlsslnn,  Ion  bombardment), 
(Hon  bombardment.  Secondary  emission).  Ion  beams. 
Energy,  Tantalum,  Tungsten,  Nickel,  Sodium,  Molybdenum, 
Potassium,  Cesium,  Rubidium,  Barium,  HaUdes.  Elastic 
iM.itti'r«"g.  loaizstlon.  USSR,  Laboratory  equipment. 
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foreign  Tech.  Div.,  Air  Force  Systems  rommaad, 
"'right-Patterson  AFB,  Ohio. 

SOlffi  CHARACTERISTICS  OF  A  PLASBIA  PENETRATING 
BEYOND  THE  LIMITS  OF  THE  DISCHARGE  SPACE, 
bt  a  V.  KrlTOshchekov  and  L  N.  Kalistratova. 
14  Jul  64.  7p 

FTD  TT64  587,  TT  64  71134  _ 

Unclassified  report 

Unedited  rou^  draft  trans,  of  Akademlya  Nauk  SSSR. 
Slblrskoe  Otdelenie.   Izvestiya,  1963,  no.  6,  Serlya 
TekhnlchesUkh  Nauk,  no.  2,  p.  121-123. 

Descriptors:  ("Gas  discharges.  Plasma  physics),  ("Plasma 
medium.  Penetration).  Electron  beams.  Ion  beams. 
Electrodes,  Argon,  Electron  tubes.  Superhigh  frequency, 
USSR. 

When  studyliv  the  characteristics  at  a  low-voltage,  arc 
discharge  in  naercury  vapors  the  phenomenon  of  the 
propagation  at  the  plasma  beyond  the  limits  at  the  discharge 


anode  was  detected;  whereupon,  by  introducing  additional 
acceleration,  the  conditions  of  propagation  could  be  varied. 
The  paper  gives  the  results  (rf  a  study  which  make  this 
process  and  its  charactertetics  more  accurate  for  the  use  o* 
this  phenomenon  during  the  formation  of  an  electron  flow  in 
siqierhigh-frequency  Instruments  with  ion  focusing.  (Author) 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

BIPOLAR  FLOW  IN  A  SPECL\L  MAGNETIC  FIELD, 

by  V.  N.  Danilov.  14  Jul  64,  16p 

FTD  TT64  619,  TT  64  71135 

Unclassified  report 

Unedited  roufl^  draft  trans,  at  Fizlko-Tekhnlcheskli 
Institut,  Moscow,   ffrudyj  (USSR)  1962,  v.  10,  p.  67-79. 

Descriptors:  (*lonlc  currents.  Space  charges),  ('Plasma 
physics.  Magnetic  fields).  Plasma  medium.  Electrons, 
Ion  beams.  Ion  accelerators.  Biagnetrons,  USSR. 

It  is  shown  that,  in  a  magnetic  field,  the  effective 
compensation  of  the  space  charge  of  an  ion  flow  by 
electrons  can  occur.    By  selecting  the  appropriate  magnetic 
fields,  one  can  achieve  as  hig^  a  reciprocal  compensation 
of  the  electron  and  ion  space  charges  as  desired.  (Author) 
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Aeronautical  Research  Associates  of  Princeton.  Inc.,  N.  J. 

ENERGY  AND  MOMENTUM  EXCHANGE  BETWEEN 

NON'-EQUIPARTmON  GASES, 

by  T.  F.  Morse.  Feb  63.  36p  ARAP  45 

Contract  Nonr362300 

Unclasstfied  report 

Rept.  on  Pro].  Squid. 

Descriptors:  (•Kinetic  threory.  Gases),  (•Plasma  media. 
Relaxation  time).  Momentum.  Energy,  Magnetohydrodynam- 
Ics,  Molecules,  Ions.  Electrons,  Diffusion.  Integral  equa- 
tions. Partial  differential  equations.  Mathematical  models. 
Thermodynamics. 

The  energy  and  momentum  relaxation  of  the  components  of 
a  non-equipartltlon  gas  mixture  is  considered.    For  the  case 
wliere  each  component  of  the  mixture  has  a  Maxwelllan  dis- 
tribuation  at  a  particular  temperature,  with  the  peculiar  ve- 
locity in  the  Maxwelllan  measured  relative  to  the  species 
diffusion  velocity,  and  a  'diffusion'  I4ach  number  not  too 
large,  the  results  have  a  particularly  simple  form.   The  cal- 
culations were  carried  out  for  the  hard  s];^re.  Coulomb,  sad 
Maxwell  force  laws  of  Intef  action.    It  is  also  noted  how 
these  results  may  be  used  to  conAruct  approximate  kinetic 
model  equations  for  the  case  of  hard  sphere  and  Coulomb 
interaction,  in  a  manner  similar  to  that  proposed  by 
Sirovich.  (Author) 
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Foreign  Tech.  Dlv.,  Air  Force  ^rstems  Conmund, 

Wright-Patterson  AFB,  Ohio. 

TRANSPARENCY  OF  GASES  IN  THE  INFRARED  PART  OF 

THE  SPECTRUM  FOR  SMALL  DISTANCES, 

by  B.  P.  Kozyrev   and  A.  V.  Mesenov.  13  May  64,  9p 

FTD  TT64  41,  TT  64  71137 

Unclassified  report 

Edited  machine  trans,  o*  Irvestiya  Vysshikh  Uchetagrkfa 
Zavedenil.   Flxlks  (UBBR)  1968,  no.  3.  p.  18-22. 
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Descriptors:  (*Infrared  radiation,  Absorpttbn),  Gases,  Air, 
Optical  properties.  Humidity,  Optical  instruments.  Crys- 
tals, Light  transmission,  USSR. 

I 
An  installation  is  described  for  the  investigation  of  the  ab- 
sorption of  infrared  rays  in  gases.    Experimental  data  are 
presented  on  the  influence  of  distance  and  humidity  on  the 
transparency  of  small  thicknesses  of  room  air  for  several 
regions  of  wave  lengths  in  an  interval  from  IS  to  200 
microns.  (Author) 


AD-602  902  Div.    25,  2 

OTS  Prices:  HC  $2.00/MF  $0.50 


Wayne  State  Univ.,  Detroit.  Mich. 

THEORETICAL  INVESTIGATIONS  ON  THE  tlGHT 

SCATTERING  OF  SPHERES.    XVI.  RANGE  Of  PRACTICAL 

VALIDITY  OF  THE  RAYLEIGH  THEORY. 

Technical  rept.  no.  9  55, 

by  Wilfried  Heller.    14  July  64.  32p 

Contract  Nonr3611  00,  ProJ.  NR051  380 

Unclassified  report 

Descrtptors:  (•Ugbt.  Scatterii«),  Optical  ptenQmena, 
llieory.  Errors.  Nunterical  analysis.  Particle  size, 
Spheres,  Meteorology,  Astronomy. 


The  errors  committed  on  using  the  Raylel^  vquatlons  at 
light  scattering  at  finite  alpha-values  were  evaluated 
numerically  for  spherical  nonabsorbing  parttoles  using 
exact  Mle-data  as  the  reference.   Considerliig  an  error  of 
2%  as  the  tolerable  maximum,  the  upper  Umftiiy  particle 
diameters  which  may  be  evaluated  by  means  of  the  Raylelgh 
equations  are,  expressed  in  units  relative  to  the  wave 
length  (In  the  medium)  used,  O.ia4and0.207  at  m  =  1.00  and 
1.30  respectively.   The  errors  oonomitted  on  evaluatii^ 
turbidity  or  lateral  scattering  from  the  Raylelgh  equations 
are  distinctly  larger  at  identical  true  alpha-values .  and  at 
identical  m-values.   The  interesting  fact  that  the  Raylelgh 
equations  perform  better  the  larger  m-as  loit|  as  m  <  ^iprox. 
1.8-open8  up  the  possibility  of  using  these  equations  for  the 
evaluation  of  relative  large  particle  dlameten  provided 
m  Is  sufficiently  large.    This  'second'  range  at  validity  of 
the  Raylelgh  theory  appears  to  be  of  major  msteorological 
and  astropfaysical  Interest.    (Author) 


AD-602  909 
OTS  Prices: 
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Purdue  Univ.  Lafayette.  Ind.  School  at  Aeronautical  and 
Engineering  Sciences. 

STRESS  WAVE  PROPAGATION  IN  FINITE  VISCOELASTIC 
THIN  ROD  WITH  A  CONSTITUTIVE  LAW  OF  THE  HEREDI- 
TARY TYPE. 

by  K.  C.  Valanis  and  S.  Chang.   Jan  64.  34p 
A  and  ES  64  2 
Contract  AF94  611  8539.  Pro].  3480 


UmIim: 


lifted  rqx»t 


Descriptors:    (^Mechanical  waves.  Propagation), 
(*Stre8ses,  Propagation),  Vlscoelasticlty,  Velocity.  Dif- 
ferential e<;piatlons.  Theorems.  Functions,  Creep.  Time. 
Strain  (Mechanics).  Polyethylene  plastics.  Rods. 

The  paper  is  concerened  with  stress  wave  propagation  In  a 
finite  vlscoelastlc  rod  made  of  material  i^ck  obeys  a  con- 
stitutive law  of  a  general  hereditary  type.   Tfc(B  method  of 
perturbation  about  a  Maxwell  body  solution,  which  was  used 
to  analyse  the  wave  propagation  in  a  semi-lnftslte  rod,  is  ex- 
tended to  deal  with  reflections  of  stress  front$  at  both  ends 
d  tlie  rod.   A  numerical  illustration  of  propagation  cf  stress 
discontinuities  In  a  finite  rod  made  of  Poljriac  tutylene  is 
included.  (Author)  ^^ 


AD-602  911 
OTS  Prices: 
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Western  Reserve  Univ.,  Cleveland,  Ohio. 

THEORY  OF  THE  MANY-BODY  BOSE  SYSTEM. 

Final  rept.  for  16  Jun  59-30  Jun  63, 

by  P.  R.  Zilsel.    15  Jan  64,  Up 

Contract  DA33  019ORD3003;  Grant  DA  ORD40. 

ProJ.  5B99  01  004  and  2430 

AROD  2813. -4 

Unclassified  report 

Descriptors:  (•N-bocJy  problem.  Bosons),  (•Bosons. 
N-body  problems).  Field  theory.  Perturbation  theory, 
Hamiltoian,  Hydrodynamics.  Helium,  Liquefied  gases. 
Excitation,  Calculus  of  varlatloiw.  Fluids.  Teoqwrature. 

The  purpose  of  the  work  was  to  study  the  collective 
elementary  excitations,  as  well  as  the  ground  state  proper- 
ties, of  the  non-relativistic  many-body  system  of  bosons 
Interacting  with  short  range  forces.   The  ultimate  aim  is  the 
theory  of  superfluid  helium,  and  the  work  therefore  was 
concerned  with  avoiding  tbe  limitations  to  low  density  and/or 
weak  forces  which  characterize  the  Bogollubov  theory  of 
the  non-ideal  Bose  gas  and  those  treatments  which  derive 
from  it.   In  contrast  to  the  fermioo  case,  wtiere  the 
statistics  tend  to  suppress  the  many-particle  correlation 
effects  of  short  range  forces,  there  is  In  the  boson  case  no 
reason  to  suppose  that  a  free  particle  or  pair  approximation 
provides  an  adequate  starting  point  for  a  perturbation 
precedure,  except  In  the  low  density  limit.   The  basic 
approach,  therefore,  was  to  explore  the  use  of  field 
theoretic  representations  which  include  from  the  start  at 
least  some  collective  many-body  effects  of  the  stroi^ 
short-range  interaction.    (Author) 


AD-602  913 
OTS  Prices: 
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Tenqile  Univ..  PhUadelphia.  Pa. 

THE  APPLICATION  OF  P.W.  BRIDGMAN'S 

'NEW  EMF'  TO  EXPLODING  WIRE  PHENOMENA. 

by  Kenneth  G.  Moses  and  Theodore  KomefL 

1964.    14p 

Contract  AF19  628  215 

Unclassified  report 

Baaed  on  Doctoral  thesis  to  be  submitted  by  K.  G.  Moees. 

Descrtptors:  (*E^odlng  wires.  Electrical  properties). 
Voltage,  Thermodynamics.  Wire.  Melting.  Vaporiza- 
tion. Energy.  Hall  effect.  Capacitors. 

P.W.  Bridgman  propounded  the  possible  existence  of  a 
'New  emT  generated  In  a  oonduolor  oarryli^  a  current 
due  to  a  time  varying  temperature.  This  emf  was  not 
detected  by  any  researchers  due  to  the  fact  that  the 
.magnitude  of  this  generated  volt^e  Is  very  small  under 
normal  ooodltions.   However,  uider  the  conditions  of 
an  exploding  wire  the  magnitude  of  the  emf  can  become 
increasingly  Important.   It  is  shown  that  this  effect 
can  possibly  account  for  the  excess  energy  required 
to  melt  and  vaporize  a  wire  under  the  extreme  con- 
ditions of  a  rapid  discharge.   (Author) 


AD-602  919  Dlv.    25 
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New  Mexico  State  Univ.,  University  Park. 
ANISOTROPIC  UGHT  SCATTERINO  BY  INNER  FIELD 
FLUCTUATIONS  IN  A  DENSE  MONATOMIC  GAS. 
by  O.  Tlielmer  and  R.  PauL   1964.  29p 

Unclassified  report 

Work  stqiported  In  part  by  the  Offioe  of  Naval  Research. 
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DeacHptors:  (♦Light.  Scattering),  Cues.  Optical 
properties.  Polarization,  Intensl^,  Atomic  properties. 
Particles,  Density,  Iterative  methods.  Integral  equations. 
Differential  equations. 

The  intensity  <rf  liglit  scattering  by  monatomlc  gases  is 
calculated  by  a  new  method  which  is  particularly  suited  to 
analyzing  the  effect  of  collective  phenomena  such  as  the 
fluctuations  of  the  Inner  field.   The  Fourier  coefficients  of 
the  polarlzabillty  density  are  used  as  stochastic  variables 
and  their  relation  to  the  atomic  form  factor  and  the  particle 
density  is  established.   The  effective  inner  field  for  a 
specific  particle  configuration  Is  obtained  as  an  iterative 
solution  of  an  Integro-dlfferentlal  equation,  and  is  used  for 
calculating  the  scattering  Intensity.   This  Intensity  is  then 
averaged  over  all  particle  configurations.   At  ordinary 
pressures  Raylelgh's  scattering  formula  Is  confirmed, 
but  at  hi^  pressures  observable  corrections  to  his  formula 
are  obtained.   In  particular,  scattering  Is  found  depolarized 
contrary  to  Raylei^'s  theory  and  to  some  recent  work. 
(Author) 


AD-602  926  Dlv.   25 

OTS  Prices:  HC  $3.00/MF  |0.75 

Army  Electronics  Research  and  Development  Agency, 

Fort  Monmouth^  N.  J. 

THB  CONVOLUTION  MOLECULE  METHOD  AND  ITS 

APPUCATION  TO  CRYSTAL  STRUCTURE  ANALYSIS. 

by  Georg  WilL   Idar  64,  SSp 

Task  DAIAO  10501B010 

AELRDL  TR2436 

Unclassified  report 

Descriptors:   (*Crystal  substructure.  Analysis), 
Symmetry  (Crystallography),  Crystal  lattices.  Molecular 
properties.  X-ray  dtSraction  analysis.  Integral 
transforms. 

Convolution  molecules  are  molecxilar  Patterson  diagrams. 
Inserted  in  the  unit  cell  properly,  as  described  by  the 
convolution  molecular  structure,  they  allow  deconvolution 
at  a  Patterson  diagram,  leading  to  orientational  and  trans- 
latlonfll  parameters  of  the  molecules.   The  convolution 
molecule  .structures  are  derived  by  a  new  method  and  are 
tabulated  for  all  space  groups  of  trlclinlc.  monoclinic  and 
orthortaombic  symmetry.  (Author) 


AD-602  946  Div.    25,  17 

OTS  Prices:  HC  $2.00/MF  $0.50 

Carnegie  Inst,  of  Tech.,  Pittsburgh,  Pa. 

ELECTRONIC  SPECIFIC  HEAT  AND  SATURATION 

MAGNETIZATION  OF  Cr-Fe  AND  Fe-Co  ALLOYS. 

Tecliolcal  rei^  no.  24, 

bf  L.  Berger.  15  Jul  64,  48p 

Contract  Nonr760  05,  Prol,  NR018  301 

Unclassified  report 

Work  supported  in  part  by  the  National  Scieooe 
Foundation. 

Descr^itors:  (*FerTomagnetic  materials.  Alloys), 
(*AUoys,  Ferromagnetism),  Low  temperature  research. 
Specific  beat.  Electrons,  ^in.  Transition  elements. 
Model  theory.  Atomic  structure,  Chomlum  alloys.  Iron 
alloys.  Cobalt  alloys.  Solid  state  physics. 

Tte  collective  model  of  ferromagnetism  is  apfdled  to 
various  models  for  the  upper  third  of  the  3d  iMuid  pro- 
file of  bcc  alloys  of  transition  nutals.   In  the  first 
band  profile,  we  consider  a  rectangular  sub-band 
with  rounded  lower  and  upper  edges,  assuming  an 
intra-atomic  exchange  integral  Just  large  enough  to 
prodnce  f^rromagnetinn.  The  low-temperature 


specific  heat  coefficient  is  found  to  have  a  shaip 
peak  at  the  electron  concentration  wliere  ferromag- 
netism starts  (almost  empty  sub-band),  and  a  deep 
mtnimiim  at  the  Concentration  with  largest  satura- 
tion magnetization  (half-filled  sub-band).   This 
agrees  qualitatively  with  the  measurements  by 
Cheng,  Wei,  and  Beck  in  Cr-Fe  and  Fe-Co  alloys. 
The  agreement  becomes  quantitative  if  a  second, 
similar,  model  of  the  band  profile  is  used  where  the 
density  of  states  Inside  the  sub-band  is  not  constant 
but  drops  linearly  with  increasing  energy.   The 
calculated  zero-temperature  saturation  magneti- 
zattons  agree  well  with  the  Slater-Pauling  curve 
for  these  alloys.    (Author) 


AD-602  952  Dlv.    25,  17 

OTS  Prices:  HC  $4.00/MF  $0.76 

Syracuse  Univ.,  N.  Y.   Research  Inst. 

CRACK  mrriATION  IN  CRYSTALLINE  MATERIALS. 

Interim  technical  rept.  no.  1. 

by  P.  Packman.  K.  Schroder,  and  V.  Weiss.  Jul  64, 

125p  MET  1160  0764rr 

Contract  NOw64  0276d 

Unclassified  i^oport 

Descriptors:  (•Fracture  (Mechanics),  Crystals), 
(♦Tungsten,  Fracture  (Mechanics)),  (*Titanlum  alloys. 
Fracture  (Mechanics)),  (*Lithium  compounds. 
Fluorides),  Single  crystals.  Stresses,  Continuum 
mechanics.  Sxirface  properties.  Plasticity,  Crystal 
lattice  defects,  Nucleation,  Loading  (Mechanics), 
Models  (Simulations). 

The  influence  of  several  macroscopic  and  microscopic 
parameters  on  the  fracture  of  crystalline  materials  wu 
studied  on  commercially  pure  tungsten,  2.5A1-16V 
titanium  alloy  and  LIF  sin^e  crystal  specimens.   Test 
results  showed  that  the  continuum  mechanical  maximum 
stress  theory  predicts  the  correct  behavior  of  these 
materials  wlien  stirface  preparation  techniques  are 
identical.   Mlcroplasticity  at  the  surface  seems  to  in- 
fluence the  mode  and  stress  for  crack  initiation  and 
fracture.   Bend  test  results  on  LIF  showed  that  small 
cleavage  cracks  at  the  stirface  are  not  necessarily 
responsible  for  crack  initiation.   The  actual  disloca- 
tion process  occuring  at  or  near  the  surface  was 
strongly  dependent  on  the  condition  of  the  surface. 
Based  on  the  equations  of  Neuber,  the  position  of  the 
ina»<""""  stress  for  an  elliptical  crack  Inclined  at  an 
arbitrary  anj^e  to  the  applied  load  was  calculated. 
(Author) 


AD-602  954  Div.    25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Pennsylvania  Univ.,  Philadelphia.  

CLUSTER  APPROXIMATION  FOR  FERROMAGNET8 

WITH  FIRST  AND  SECOND  NEIGHBOR  EXCHANGE, 

WITH  APPLICATION  TO  THE  EUROPIUM 

CHALCOGENIDES. 

Technical  rept.  no.  16, 

by  Herbert  B.  Callen  and  Eari  Callen.  Jun  64,  39p 

Contract  Nonr551  36 

Unclassified  report 

Descriptors':  (•Ferromagnetic  materials.  Field  tbeoiy), 
(•Europium  compounds,  Chalcogens),  (*Chalcogens, 
Europium  compounds).  Magnetic  properties.  Oxides, 
Sulfides,  Selenides,  Tellurides,  Paramagnetic  mate- 
rials. Specific  heat.  Spin,  Energy,  Temperature, 
Mathematical  analysis. 

The  two-particle  cluster  approximation  of  Strleb,  CallflB 
and  Horwltz  is  extended  to.  ferromagnets  and 
I  with  nearest  sad  nazt-Marast  aalfhbor 
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with  partloular  reference  to  EuO,  EuS,  EuSa  and 
BuTe.  Curie  temperatures,. magnetization  curves  for 
general  values  of  the  applied  field,  susceptibUity,  spin 
correlation  functions,  energy,  and  specific  bsat 
ourres  are  calculated.   To  e^qilore  the  senslttvlty  of 
the  theory  to  the  exchange  constants  the  results  of  the 
cluster  approximation  are  given  for  various  rattos  of 
the  first  and  second  neighbor  exchange  constants, 
inohirtlng  the  special  case  of  vanishing  second  neigh- 
bor exchange  (in  this  latter  case  the  approximation 
ganerallzes  the  constant  coupling  approximstlon  to 
arbitrary  spin).   All  the  presently  measured  magnetic 
properties  are  rather  insensitive  to  the  particular 
choice  of  exchange  constants  provided  that  these  are 
chosen  to  be  consistent  with  the  observed  Curie 
temperature;  measurement  of  the  spin  correlation 
Amotions,  however,  would  provide  a  sensitive  cri- 
terion for  the  choice  of  exchange  constants.   (Author) 

AD-602  960  Div.    25,  16 

OTS  Prices:  HC  $2.00/MF  $0.50 

Aaroqpaoe  Corp.,  Los  Angeles,  Calif. 

COMPARISON  OF  FOKKER-PLANCK  AND  BBATNAGAR- 

GROSS-KROOK  EQUATIONS, 

by  M.  S.  Grewal.  5  Jun  64,  26p  TDR269  4280  $0  2 

Contract  AF04  695  269 

SSD  TDR64  115 

Unclasiaified  report 

Descriptors:  (•Partial  differential  equations.  Analysis), 
Stochastic  processes,  ProbabUity.  Equatioos,  MoUon, 
Plasma  physics.  Electron  density.  Transport  properties. 
Time  interval  counters.  Integral  transforms.  Perturbation 
theoiy,  quantum  mechanics. 

A  Fokkar-Planck  Equation,  such  as  the  one  used  In  the 
theory  of  Brownlan  naotion,  and  the  Bhatnagfir-Gross- 
Krook  equation  that  consei'ves  only  number  density  axe 
compared  via  their  transitton  probabilities.   These  two 
e<yiati0P8  have  been  used  in  various  problems  arising  In 
the  study  of  plasmas.   It  is  shown  that  for  time  intervals 
large  con^nured  with  the  average  collision  time  both 
equatioDS  give  the  same  results.   For  the  opposite  limit  of 
times  small  compared  with  the  collision  time,  the  dis- 
parity between  tbe  two  equations  increases  as  the  initial 
Telocity  of  the  test  particle  increases;  however,  the 
difference  between  the  two  transition  probabilities  is 
shown  to  be  reduced  if  the  initial  velocity  distribution  is 
MaxweUian.  (Author) 


AD-602  967  Div.    25,  8 
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Microwave  Lab.,  Stanford  Univ.,  Calif. 

MICROWAVE  RESEARCH. 

^larteily  status  rept.  no.  21,  1  Feb-30  Apr  M, 

Jul  64,  17p  ML  1192 

Contract  Nonr225  48.  ProJ.  NR373  361 

UnclMBified  report 

Descriptors:  (•Microwaves,  Scientific  reseftroh), 
(•Acoustic  equipment.  Amplifiers),  (•Lasers,  Optical 
properties),  (*Ferrites,  Wave  transmission),  Sound, 
Piezoelectric  crystals.  Microwave  amplifiers.  Propaga- 
tlOD,  Hypersonic  flow.  Light,  Diffraction.  Pjuticles, 
Plasma  oaoillation.  Nonlinear  systems. 


Research  progress  in  the  following  fields  is  summarized: 
acoustic  wave  amplification:  optical  maaers;  ferrlte 
nonlinear  propagation;  diffraction  of  light  waves  by  hyper- 
souad;  forces  on  neutral  partlolea  In  light  be^ifna. 
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ELECTRIC  SUSCEPTIBILITY  CONTRIBUTION  TO 
VERDET'S  CONSTANT  OF  ATOMIC  HYDROGEN, 
by  Jack  Finkel.  5  May  64.  Up 
ProJ.  FR48 
NOL  TR64  87 

Unclassified  report 

Descriptors:  (*Hydrogen,  Quantum  mechanics),  (* Atomic 
spectroscopy.  Hydrogen),  Electrical  properties.  Magnetic 
properties.  Electrons,  ^In,  Atomic  energy  levels, 
Polkrizatlon,  Magneto-optic  effect. 

The  electric  susceptibility  contribution  to  Verdet's 
constant  of  atomic  hydrogien  V(e)  is  derived  for  Zeeman 
splittings  that  are  much  smaller  than  the  fine  structure 
splitting  but  greater  than  the  hyperfine  splitting.   Neglect 
of  the  electron  spin  in  this  calculation  would  result  in  a 
vahie  for  V(e)  which  is  18.2%  low.   The  contribution  to  V(e) 
from  continuous  states  is  6.8%  of  the  contribution  from  the 
descrete  states,  at  a  wavelength  of  6000A.  The  total  Verdet 
constant  at  6000A,  Including  the  magnetic  susceptibility 
contribution,  for  2.69  x  10  to  the  X9th  power  atoms  per  cu. 
cm  is  10.8  micro-min.  per  cm  per  oersted.   The  experi- 
mental value  of  Verdet's  constant  of  molecular  hydrogen 
under  these  conditions  is  5.82  micro-min.  per  cm  per 
oersted.   This  difference  in  Verdet's  constant  lietween 
atomic  and  molecular  hydrogen  can  be  used  to  determine 
the  atomic  concentration  in  a  mixture.  (Author) 
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Chalmers  Univ.  of  Tech.,  Gothenburg  (Sweden). 

DYNAMIC  NON-LINEAR  WAVE  PROPAGATION  IN 

IONIZED  MEDIA.    15.   CERENKOV  EFF'ECT  IN  A  PRE- 

OSCILLATING  MEDIUM. 

by  K.  H.  B.  Wilhelmsson  and  A.  R.  Thomasson. 

1  Apr  64,  22p  CUT  RR46,  CUT  US40 

Contract  AF61  052  451 

AFCRL  64  534 

Unclassified  report 

Descriptors:   (•Electromagnetic  waves.  Propagation), 
(•Cerenkov  radiation.  Electrons),  Field  theory.  Dynamics, 
Nonlinear  systems.  Plasma  physics.  Plasma  oscillation. 
Gas  ionization.  Dielectrics,  Quantum  mechanics.  Vector 
analysis,  Special  functtons  (Mathematical),  DifferenUal 
geometry. 

The  purpose  of  the  present  investigation  was  to  show 
that  for  a  pre-oscillating  medium,  i.e.  a  medium  that 
oscillates  in  time  and  space  even  in  the  al>8ence  of  a 
Cerenkov  electron,  side-bands  of  the  original  Cerenkov 
radiatton  qMctrum  will  be  generated  and  to  determine  the 
characteristics  of  the  associated  waves.   Utilizatfon  was 
made  of  classical  electrodynamics  to  solve  the  problem 
and  express  the  disturbance  In  ttte  medium  by  a  propagat- 
ing term  in  the  dielectric  constant  describing  tl>e  medium 
mac  rosoopioaUy. 
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Institute  of  Engineering  Research,  Univ.  of 

California,  Beikeley. 

DIRECTOBS  AND  MULTIPOLAR  DISPLACEMENTS  IN 

CONTINUUM  mechank;s, 

by  A.  E.  Green,  P.  M.  Nagbdi,  and  R.  S.  Rivlln. 

Jun  64,  17p   AM64  9 

Contract  Nonr222  81,  Pro],  NR064  449 

Unclassified  report 

Prepared  in  cooperation  with  Brown  Univ.,  Contract 
NOQIM2  10. 

Deaortotors:  (*Continuum  mechanics,  Theorv).  Dynamios. 
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Field  theory,  Mechanica,  Elasticity.  Tenaor  analysis. 
Vector  analysis.  Equations,  Motion. 

A  general  theory  of  multipolar  continuum  mechanics 
has  been  developed  by  Green  and  Rivlin  (1964b)  based  on 
multipolar  displacements.   A  new  deflniUon  of  multipolar 
dlqiUoements  Is  given  here  and  the  place  of  directors  In 


this  theory  is  Ideotified.  The  dlynamical  theory  of  dis- 
placements, directors  and  dipolar  displacements  oor- 
respoodlK  to  the  present  definitions  Is  outlined  and  this 
contains  Ericksen's  (IMI)  theory  of  liquid  crystals  as  a 
qtecial  case.    Explicit  ooostitutiTe  equations  are  obtained 
lor  an  elastic  contlBuum  under  the  action  of  ordinary  dis- 
placements and  directors.  (Author) 
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26.  Production  and  Management 


AD-602  319  DlT.   26,  7.  9,  30 

OtS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  £>!▼..  Air  Force  Systems  CkMitmand. 

Wright- Patterson  AFB,  Ohio. 

METHOD  OF  OBTAININQ  HIGH  AND  SUPBRIIGH 

PRESSURES, 

bgr  L.  A.  YutMn  and  L.  I.  Qoltsova.    10  Jun  64.  6p 

FTD  TT63  1043;  TT  64  11864 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent  148724,  unl. 
606993/25.  25  Mar  61,  p.  1-2. 

Descriptors:  (*Hlgfa-pressure  research.  Elactromechanlcal 
oouTerters),  (*Electromechanical  converters,  Hif^-pressure 
research).  Electric  discharges.  Gases.  Conq^ressive  prop- 
erties. Hydraulic  systems.  Pneumatic  systems,  USSR. 

The  distinguishing  peculiarity  of  the  method  described 
consists  In  the  accomplishing  of  electrical  discharges  or  heat 
explosions  of  heat  conducting  elements  In  a  SKdlum  of  gas  or 
vapor  with  the  compression  of  the  plasma  of  the  discharge  or 
tl>e  accomplishing  of  tt  In  a  narrow  channel  or  acctmiulatli^ 
chamber.   The  use  of  this  method  makes  It  passible  to,  an>ly 
lighter  electrohydraullc  Impacts  to  the  material  l^li^ 
processed.   Hig^  pressure  of  a  gaseous  medium  can  be  used 
for  different  mechanical,  physical,  or  chemical  treatment  of 
materials,  and  also  for  the  displacement  of  objects  and  other 
actions. 


AD-602  367  Div.  26 

OTS  Prices:  HC  $1.00/MF  fO.50 


Hexcel  Products,  Inc..  Berkeley.  Calif. 

DEVELOPMENT  AND  EVALUATION  OF  A  I||OHTWEIGHT 

ALUMINUM  HONEYCOMB  CASE. 

Progress  rept.  no.  4, 

by  M.  N.  Bandak.    13  May  64,  24p 

Contract  DA04  200AMC477A,  Pro].  6068 

Unclasstfied  report 

Descriptors:   (*Honeycomb  cores.  Aluminum  alloys). 
(*Cyllndrlcal  bodies.  Design),  Sandwich  construction. 
Energy.  Deceleration.  Acceleration,  Embedding  subetanoes. 
Stiffened  cylinders ,  Thickness,  Tolerances  (Mechanics), 
Reinforcing  materials.  Containers,  Sheets. 

The  test  plan  was  revised  to  delete  the  temperature-shock, 
temperature  and  humidity,  and  altitude  tests  from  the  Fbase 
I  testing  and  an  edge  drop  test  was  added.   After  drop  testli^ 
was  completed,  the  end  cape  were  removed  and  the  pottli^ 
in  the  ends  of  tlie  energy  abeorption  cylinder  was  cut  out. 
Two  additional  flat  drop  tests  from  36  Inches  were  then  per- 
formed, the  first  at  a  position  of  90  degrees  from  the  positions 
originally  tested  and  the  second  at  180  degrees  from  the  first. 
For  the  second  test,  the  outer  skin  was  removed.    The  first 
test  resulted  In  a  peak  deceleration  of  61.5g's  and  an  average 
deceleration  of  45g's.   The  second  test,  with  both  potting  and 
skin  reoMved.  resulted  in  a  peak  deceleration  of  41g's. 
(Author) 


AD-602  460  Dlv.    26,  9 

OTS  Prices:  HC  $2.00/MF  $0.50 

Ampex  Corp.,  [fedwood  City,  Cal^ 

AXISYMMETRICAL  FOIL  BEARING.  COMPRESSIBLE  FLOW, 

by  E.  Barlow.  Jun  64,  38p  Ampex  RR64  6 

Cootract  Nonr3815  00,  ProJ.  NR062  297        i 

UncUssilied  report 


PRODUCTION  AND  MANAGEMENT  -  Division  26 


Descriptors:  (^Gas  bearings.  Fluid  dynamic  properties), 
(^Compressible  flow.  Numerical  analysis),  Bearii^,  Foils 
Axially  symmetric  flow,  one-dimensional  flow.  Boundary 
value  pr<4>lems.  Nonlinear  differential  equations.  Integration. 

The  axisymmetrical  foil  bearing  was  studied  aia^  with 
effects  erf  compressibility.   The  pressure  and  gap  profiles  were 
found  by  numerically  integrating  tlie  governing  equations.   The 
results  were  compared  with  the  corresponding  results  obtained 
in  a  previous  report  on  an  approximate  solution  of  the  same 
problem  assuming  Incompressible  flow.  (Author) 


AD-602  483  Dlv.    26,  17 

OTS  Prices:  HC  $2.00/MF  $0.50 

Republic  Aviation  Corp.,  Farmli^dale,  N.  T. 

ELECTRO-SPARK  EXTRUDING. 

Interim  technical  engineering  rept.  no.  4,  1  Apr-1  Jul  64, 

by  J.  H.  Wagner.   Jul  64,  30p   RAC  2491 

Contract  AF33  657  U265,  ProJ.  8  Ul 

ASD  TR8  111  V4 

UncUsrifled  rqx>rt 

Descriptors;  (^Extrusion.  Metals),  Pressure  vessels. 
Design.  Dies,  Spaifcs,  Shock  waves,  C^>acitors,  Pumps^ 
Electric  discharges.  Hydraulic  fluids.  Safety,  High  pressure 
research.  Design,  Steel,  Electrodes,  Explosive  forming. 
Manufacturing  methods. 

General  design  criteria  consisting  of  woridng  pressure, 
pressure  source,  shock  loading  and  prellminaiy  q>eclflicatlons 
of  a  pressure  vessel  to  perform  capacitor  discharge  extrusion 
from  a  200,000  psl  fluid  pressure  are  discussed.   Design 
criteria  for  the  container,  liner,  insert  and  die  assembly 
components  are  presented.   A  pumping  system  to  obtain 
pressures  to  200,000  pel  with  inhibited  water  is  described. 
Fluids  for  use  at  pressures  from  0  to  200,000  psl  are  pro- 
posed. Shielding  of  equipment  and  other  ssfMy  conslderatlans 
in  working  with  ultra-high  pressures  are  outlined.  (Author) 


AD-602  558  Div.   26 

OTS  Prices:  HC  $4.00/MF  $0.76 

Foreign  Tech.  Div.,  Air  Force  Systems  Commaad, 
Wrlgbt-Patterson  AFB,  Ohio. 

DEVBIX)PMENT  OF  INDIVIDUAL  MACHINE  CONSTRUC- 
TION BRANCHES, 

by  A.  G.  Omarovskli.   1  Oct  63,  128p 
FTD  MT63  61;  TT  64  11926 

Unelasslfled  report 

Edited  macMne  trans,  of  mono.  Razvitie  i  Racmeshclienle 
Mashinostroeniya  v  SSSR  (Development  and  Distribution  of  tbs 
Ma<dilne  Construction  in  the  USSR)  Moscow,  1962,  chu>.  4, 
p.  62-81. 

Descriptors:  .(^Machine  tool  Industry,  vaSB),  Maddne  tools. 
Industrial  e^iUmient,  Metallurgy,  Industrial  plants.  Mechanical 
engineering.  Production.  Economics,  Automstion,  Automotive 
industry.  Electrical  industry,  Agrioutture.  Trauqwrtation. 
Factories,  Electronic  equ^ment,  Manhitm  shop  praottoe. 


AD-602  643  Dlv.   26,  14,  17 

OTS  Prices:  HC  $3.00/MF  $0.50 

SKF  Industries,  be..  Philadelphia.  Pa. 

INFLUENCE  OF  LUBRICATICm  ON  ENDURANCE  OF 

ROLLING  CONTACTS. 

Progress  rept.  no.  10.  22  Dec  63-22  Mar  64, 

by  E.  F.  Brady.   22  Mar  64,  63p,  AL64T0S7 

CoatnKJt  NOw61  0716C 

Uwdasslfied  xepMt 
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Deaorlptora:  (*Holler  bearlnga,  Lubrlcatton),  (*Ball 
bearings,  Lubricatton),  (•Lubrication,  Roller  bearings). 
Tracer  studies.  Electrical  conductance.  Friction,  Wear 
resistance.  Steel,  Fatigue  (Mechanics),  Failure 
(Mechanics),  Lubricants,  Autoradiography.  Velocity, 
Films,  Test  methods.  Life  expectancy. 

Lubricatl(m  studies,  using  radiotracer  techniques  and 
electrical  conductivity  measurements  developed 
previously  have  been  continued  during  this  report 
period  using  a  rolling  four-ball  test  machine.   Data  on 
several  lubricants  under  the  same  operating  conditions 
aie  reported.   A  summary  is  presented  of  the  process 
developed  for  preparing  permanent-contact  autoradlo- 
grams  on  metallic  surfaces,  and  the  results  from 
autoradlograms  obtained  on  ball  sets  tested  in  a  Shell 
sliding  four-ball  machine  are  presented.   Prelimi- 
nary results  are  g^ven  of  tests  performed  in  a 
dynamic  two-ball  tester  for  the  study  of  film  thicknesses 
and  lubrication  effects  on  contact  stresses  at  rolling 
contacts,  using  X-ray  beam  techniques.    Recent 
results  from  endurance  studies  intended  to  determine 
the  effect  of  lubricant  films  on  endurance  in  rolling 
contacts  are  presented.   (Author) 


AD-602  662  Div.   26 

OTS  Prices:  HC  $2.00/MF  $0.50 

Institute  for  Mathematical  Studies  in  the  Social  Sciences, 

Stanford  Univ.,  Calif. 

AXIOMS  AKD  STRUCTURES  OF  CONVENTIONAL 

ACCOUNTING  MEASUREMENT. 

Technical  rept.  no.  128, 

by  Yuji  IJlri.  30  Apr  64,  4Sp 

Contract  Nonr225  50,  Pro].  NR047  004 

Unclassified  report 

Descriptors:  (^Management  engineering.  Linear 
programming),  (*Llnear  programming.  Management 
engineering).  Scheduling.  Economics,  Set  theory.  Geometry, 
Measure  theory.  Management  planning.  Operations 
research. 

This  paper  probes  into  the  foundations  of  conventional 
accounting  measurements  in  order  to  construct  a  relatively 
simple  axiom  system  on  which  a  purely  mathematical 
measurement  system  can  be  erected  and  thus  provide  a 
consistent  basis  for  examining  pertinent  aspects  of  conven- 
tional stccounting  practices.   It  was  shown  that  tf  the  set  of 
three  axioms,  axiom  of  quantities,  axiom  of  ownership,  and 
axiom  of  exchanges  is  granted,  we  can  generate,  by  a  set 
d  measurement  rules,  a  uniform  meastire  from  a  set  of 
physical  measures  by  means  of  measure  Imputations 
through  exchanges,  in  a  purely  mathematical  way  without 
appealing  to  enq>lrlcal  Judgmrait. 


AO-602  663  Div.    26,  17 

OTS  Prices:  HC  $a.OO/MF  $0.50 

Aeioprojects,  lac..  West  Chester,  Pa. 
DEVELOPMENT  OF  ULTRASONIC  WELDING 
EQUIPMENT  FOR  REFRACTORY  METALS. 
Aiterlm  technical  progress  rept.  for  Jan-Mar  64, 
by  Nicholas  Maropis.   Apr  64,  29p 
Contract  AF33  600  43026,  Pro].  7  888 
ASD  TR7  888 

Unclassified  report 

Descriptora:   (*Weldlng,  Netrasonic  radiation), 
(•Refractory  metals,  ^lot  welding),  (*Heat- resistant 
metals  and  alloys',  Welding),  Transducere,  Power 
supplies.  Ceramic  materials. 

Design,  development,  and  ooostructloo  of  the  25-ldlowatt 
spot-type  ^yelding  'nmriMn»  has  continued.   Experience 
gained  during  the  evaluatioo  of  ceramic  transdticer 


assemblies  was  used  to  design  a  4.2-kilowatt  unit.   This 
assembly  incorporates  all  the  modifications  previously 
found  desirable  to  improve  the  electrical  characteris- 
tics and  facilitate  heat  removal  from  the  ceramic  ele- 
ments.  An  extensive  study  of  the  test  model  of  the 
overhung-coupler  geometry  revealed  the  factors  con- 
tributing to  its  unsatisfactory  behavior,  and  necessary 
modifications  are  being  made.   Assembly  of  the  25- 
kllowatt  power  source  was  completed  and  acceptance 
tests  were  conducted  by  Aeroprojects  personnel.   The 
equipment  performance  was  satisfactory,  and  the  com- 
plete assembly  was  delivered  to  Aeropro)ects.   Instal- 
lation of  welder  control  components  on  tto  25-Ulowatt 
welder  frame  was  completed.  (Author) 


AD-602  827  Div.    26,  18,  30  ) 

OTS  Prices:  HC  $S.00/MF  $1.00 

David  Ti^lor  Model  Basin,  Washington,  D.  C. 

MODERN  MISER,  A  CRITICAL  PATH  AND  RESOURCE 

ALLOCATION  METHOD  FOR  THE  UNIVAC  LARC. 

Research  and  development  rept., 

by  Abel  William  Camara  and  Natalie  tarter  Goldberg. 

May  64,  192p 

Pro).  S  R003  07  01,  Taak  10362 

DTMB  1796 

Unclassified  report 

Descfiptore:  (*Naval  operations.  Operations  research), 
(•Operations  research,  Naval  operations),  (*Digltal 
computere.  Scheduling),  Programming  (Computers), 
Mathematical  models.  Management  planning.  Management 
engineering.  Linear  programming. 

The  MODERN  MISER  System  is  a  planning  and  scheduling 
tool  developed  on  the  Remington-Rand  UNIVAC  LARC 
Computer.   It  is  designed  to  assist  management  in  compre- 
hen(ttng  the  logical  restrictions  on  a  series  of  activities 
pertaining  to  one  or  many  projects.    The  system  includes  a 
basic  critical  path  method,  a  cost  optimization  routine,  a 
float  allocation  procedure,  the  facility  for  manpower 
leveling,  and  the  resource  planning  and  scheckillng  method. 
Various  algorithms  used  in  the  development  of  the  system 
are  discussed.   The  machine  procedure  used  to  adapt  these 
formulas  to  the  LARC  are  shown.  (Author) 


AD-602  874  Div.    26.  17.  22 

OTS  Prices:  HC  $6.00/MF  $1.25 

MRD  Div.,  General  American  Transportatton  Corp., 

NUes,  m.  

FEASmiLITT  OF  WELDING  COMBAT  VEHICLES  BY  THE 

RESISTANCE  FLASH  WELDING  PROCESS. 

Final  rept., 

by  Lee  M.  Manna  and  Theodore  F.  Kooh. 

1  Jun  64,  248p   MR-1199 

Contract  DAll  02aORD4184 

Unclassified  rep<nt 

Descriptors:  (*Alumlnum  alloys.  Flash  welds),  (•Steel, 
Flash  welds),  (•Welding,  Armored  vehicles).  (•Armored 
vehicles.  Wel(ttng),  (•Flash  welds.  Armored  plate).  Tanks 
(Combat  vehicles).  Optimization,  Feasibility  studies. 
Resistance  welding.  Machines,  Power  supplies.  Arc 
welding.  Manufacturing  methods.  Costs,  Tensile  propertlas. 
Self-propelled  guns.  Howitzers,  Passenger 
vehicles.  Bibliographies,  Industrial  equipment.  Welding 
fluxes.  Experimental  data.  Welds. 

Conventional  and  non-conventional  methods  for 
accomplishing  each  step  in  the  flash  welding  process  were 
reviewed  and  certain  further  studies  of  them  were 
recommended  for  optimization  of  the  process.   Four  combat 
Tehlcles  were  redesigned  for  flash  welding  and  five 
machines  recommended  for  mass  production  at  them.  These 
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bare  platen  widths  from  31  to  202  inches  and  depths  from 
22  to  241  Inches,  produce  upset  forces  from  .9  to  13 
million  pounds,  and  have  electrical  demands  from  5  to  39 
megavolt-amperes.   Locations  cf  twenty-three  power 
systems  capable  cf  meeting  the  maximtim  4enuuKl  d  one 
machine  at  selected  points  were  shown  and  methods  of 
reAidng  demand  to  permit  further  freedom  of  location  were 
presented.   Trial  welds  in  four  aluminum  aormor  alloys 
(a219-T87,  5083-H113,  6061-T6,  and  7039-T6)  were 
reviewed,   study- of  motion  records,  examination  of  one 
weld,  and  strength  tests  of  all  showed  that  these  flash  welds 
exceed  fusion  welds  in  tensile  strength  and  that  production 
flash  welds  should  exceed  ninety  peroeot  iotnt  ettlcienoy. 
(Author) 

AO-602  937  Div.   26.  8,  28 

OTS  Prices:  HC  $7.36/MF  $2.00 

Texas  Instruments,  Inc.,  Dallas. 

QUALITY  CONTROL  MANUAL  INSPECTION  PROCE- 
DURES FOR  SELKON  NPN  GROWN  JUNCTION  DEVICE 
TYPE  2N333. 
Rept  on  Item  9. 

16  Aug  63,  rev.,  436p  MPQRA  103 
Cooftract  DA36  039SC86730  Unclisssified  report 


PRODUCTION  AND  MANAGEMENT  -  Division  26 


Desor^tors:  (•Semiconductor  devices.  Quality  control), 
(•Quality  control,  Semiconductor  devices),  (•Silicon, 
Semiconductor  devices),  Test  methods.  Test  facilities. 
Packaging,  RellabUity  (Electronics),  Specifications. 
Standarda,  Crystal  ^powth.  Instruction  manuals. 


AD-602  938  Div.   26,  8.  25 

OTS  Prices:  HC  $6.00/MF  $1.25 

Texas  Instruments,  Inc.,  Dallas. 

QUALITY  CONTROL  MANUAL  INSPECTION  PROCEDURES 

FOR  SILICON  NPN  DIFFUSED  MESA  XP1714 

(2N6S6). 

Rept.  on  Item  4. 

IS  Aug  63,  rev.,  25^  MPQRA-102 

Contract  DA36  039SC86730 

,  Unclassified  report 

Descrlptore:  (*Semiconductor  devices,  Quality  control), 
(•Quality  control.  Semiconductor  devices),  (*Sllicon, 
Semiconductor  devices),  Test  methods.  Test  facilities. 
Packaging,  ReUablllty  (Electnmics),  Specifications, 
Standards,  Instruction  manuals. 
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27.  Propulsion  Systems 


AD-602  337  Dlv.   37 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  DIy..  Air  Force  Sjrstems  Command. 
Wrl^- Patterson  AFB.  Ohio. 
TROLLEYBUS  LINE  IN  SPACE, 
bgr  V.  Tofaoler.   4  Jun  64.  8p 
FTD  TT64  620;  TT  64  11863 

UnoUsslfied  TtipoTt 

Unedited  roug^  draft  trans,  of  Znanle-SUa  (USSR)  1964 
fw.  3S[]  no.  a.  p.  47-48. 

Descriptors:  (*Space  propulsion.  Electric  power  supplies) 
(*Ion  ttiglnes.  Electric  power  supplies).  Spacecraft,  Cesium. 
Ionic  current.  Thrust,  Guidance,  Electric  propulsion. 
Electric  wire.  USSR. 

A  popularized  article  oo  electric  power  siqiply  for  ion 
engines.  . 


AD-602  390  Div.    27.  12 

OTS  Prices:  HC  $2.00/MF  $0,50 

Training  Center  for  Experimental  Aerodynamics, 

Rhode-Salnt-Genese  (Belgium). 

APPROXIMATE  ANALYSIS  OF  OPTIMUM  LOW  THRUST 

TRANSFER  BETWEEN  COPLANAR  HYPERBOLIC  ORBITS. 

Scientific  rept.  no.  2. 

Ijy  L.  Moulin.    May  64.  26p  VKI  TN15 

Grant  AF  EOAR63  39 

Unclassified  report 

Descriptors:  (♦Thrust,  Numerical  analysis),  (*Fuel  con- 
sumption. Optimization),  (*Transfer  trajectories.  Thrust), 
(•Orbital  trajectories.  Momentum),  Space  propulsion.  Velo- 
city. Equations,"  Belgium,  Spacecraft. 

Optimization  of  low  thrust  transfer  between  coplanar  hyper- 
bolic orbits  was  analyzed  on  the  basis  of  an  approximate 
analytical  solution,  in  the  case  of  constant  thrust  set  at  a 
constant  angle  to  the  velocity  vector.   The  investigation  bears 
upon  minimization  of  fuel  consun^jtion  and  selection  of  an 
ideal  Initial  orbit.    For  given  initial  and  final  orbits  it  is 
shown  that  optimum  conditions  can  I*  obtained  with  tangential 
thnist.    Further  refinement  consists  of  a  proper  selection  of 
the  angular  momentum  of  the  initial  orbit,  so  as  to  either 
initiate  or  terminate  low  thrust  propulsion  as  close  as  possi- 
ble to  perigee,  depending  upon  the  direction  of  transfer. 
(Author) 


AD-602  429 
OTSPricesi 


Dlv.   27,  9,  12 
HC$5.00/MF  11.00 


Sundstrand  Aviation-Denver.  Denver,  Colo. 
EFFECT  OF  REYNOLDS  NUMBER  ON  TURBINE  PERFORM- 
ANCE AT  VARIOUS  MACH  NUMBERS. 
Final  rept., 

by  Robert  6.  Adams  and  James  E.  Mullaney.   13  Mar  64. 
177p    CDRD64  7032 
Contract  NOw61  0605c 
AD  433  589 

Unclassified  report 

Descriptors:   (*Turt>lne8,  Performance  (Engineering)), 
(♦Reentry  vehicles.  Turbines),  Reynolds  number.  Aero- 
dynamic characteristics.  Axial  flow  turbines.  Transonic 
characteristics.  Turiilne  parts.  Tests.  Nozzles. 

An  analytical  and  experimental  program  was  conducted  to 
investigate  the  Inter- relationship  of  Reynolds  Number  (Re) 
and  Mach  Number  (Ma)  effect  (on  the  efflcleocy  of  axial 


Impulse  turbines)  in  the  Re  range  of  from  800  to  10,000  aad 

the  Mn  range  of  from  1.15  to  3.0.   The  optimum  pressure 
split  of  two-stage  re-entry  turbines  operating  in  the  Re  aad 
Mn  ranges  was  determined.   The  performance  potential  of 
two-stage  re-entry  turt>ines  was  formulated.   The  Re  effect 
on  three  dimensional  flow  patterns  such  as  ocdur  in  the  SUven 
tangential  flow  turbine  was  investigated.    Preliminary  treoda 
of  Re  and  Mn  inter- relatioaahlp  laherent  in  tangential  flow 
turbines  were  determined. 


AD-602  499 
OTS  Prices; 


Div.    27 
HC  $4.00/MF  $1.00 


Fhilco  Research  Labs.,  Newport  Beach.  Calif. 

AN  INVESTIGATION  AND  DEVELOPMENT  OF  FILM 

PROTECTED-CONVECTIVELY  COOLED  NOZZLES. 

Quarterly  technical  rept.  no.  1, 

by  W.  H.  Armour.  R.  L.  MltcheU,  H.  L.  Moody.  A.  M.  Saul, 

and  W.  L.  Smallwood.   22  Btey  64,  13^  U-2621 

Contract  AF04  611  9705 

RPL  TDR64  79 

Uaclaaslfled  report 

Descriptors:  (♦Rochet  motor  nozzles.  Design).  Protective 
coverings.  Films.  Cooling,  Heat  transfer,  Coolants, 
Methane.  Boron  compounds.  Fluorides,  Nitrogen, 
Turl)ulent  boundary  layer,  Injection,  Thermochemistry, 
Graphite,  Convection,  Fluid  mechanics.  Rocket  motors 
(Solid  propellant). 

Detail  analytical  and  experimental  studies  were  conducted  on 
internal  convection  and  conduction  heat  transfer,  coolant 
selection,  thermochemistry,  and  the  fluid  mechanic  aspects 
of  injection  through  descrete  holes  in  a  reacting  turlnilent 
boundary  layer.   Laboratory  experiments  were  conAicted 
to  provide  insl^,  data,  and  direction  to  the  analysis. 
(Author) 


AD-602  534  Dlv.   27.  1 

OTS  Prices:  HC  $2.00/MF  $0.50 

Wright  Aeronautical  Dlv.,  Curtiss- Wright  Corp., 
Wood-Ridge,  N.  J. 

SUPERSONIC  TRANSPORT  PROPULSION  SYSTEM  CON- 
TINUED RESEARCH  AND  STUDY  OF  HBH  TEMPERATURE 
TURBINE  AND  EXHAUST  NOZZLE  NOISE.   VOLUME  IL    EX- 
HAUST NOZZLE  NOISE  PROGRAM. 
Quarterly  progress  rept.  no.  3.  15  Oct  63-15  Jan  64. 
15  Feb  64.  33p 
Contract  AF33  657  9058 

Unclassified  report 

Descriptors:  (*SuperBanlc  planes.  Jet  engine  noise),  (*Jet 
engine  noise.  Inhibition,)  (*Turbo)et  exhaust  nozzles.  Design), 
Transport  planes,  Siq>ersonlc  nozzles.  Model  tests.  Thrust, 
Shroud  rings,  Aerodynamic  configurations. 

The  exhaust  nozzle  noise  research  and  study  program  is  di- 
rected toward  the  development  of  an  efficient  low  noise  level 
exhaust  system  for  installation  on  the  propulsion  system  of  the 
supersonic  transport  aircraft.    The  princ^al  accompllslmMnts 
discussed  include:  continuatioa  of  noise  testing,  initiation  of 
thrust  testing,  and  reduction  and  analysis  of  data  from  testing 
conducted  on  the  new  concepts  for  noise  suppression  in  the  ex- 
isting convergent  plug-type  nozzle  model  that  was  Investigated 
previously;  and  completion  of  fabrication  and  a  portion  of  the 
thrust  testing  of  a  new  convergent-dlvezfant  pta^Ctype  modsL. 
(Autboi) 


AD-602  567  Div.   27,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div..  Air  Foroe  Systems  Command, 
Wriglit-Pattf  rson  AFB.  Ohio. 
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TOWARD  THE  CALCULATION  OF  TEMPBRATURE 
STRESS  IN  COOLED  BLADE  OF  A  GAS  TURBINE, 
bgr  V.  L  Rosenblyum.  5  Mar  64.  1^ 
PTD  MT<$  $U,  TT  64  11935 

UnoUsslfied  report 

I 

Edited  msohlne  trans,  of  laztaenemo-FlxMkeakil  Ztaurnal 
(USSR)  1961,  V.  4,  no.  4,  p.  82-37. 

Descriptors:  (*Oas  turtilne  blades.  Themal  stresses). 
(♦Tbemul  stresses.  Gas  turbine  blades),  Malhamatloal 
analyalB.  Stresses,  Uquid  cooled.  Elai«lf«ty,  Boundary 
layer.  USSR. 


in  the  article  a  formula  la  derived  for  calevlatlon  of 
atreases  oauasd  l>y  temperature  drop  throqgh  the  thlok- 
Bsss  of  the  wall  of  a  blade  of  arttttrary  profile  with 
iBtonial  cooUhb.   (Author) 


AD-602  610  Dlv.    27.  12.  14 

OTS  Prices:  HC  $6.00/MF  $1.50 


Thlokol  Chemical  Corp.,  Brigham  City,  UtHu 

REINFORCED  PLASTIC  CONSTRUCTION  METHODS  FOR 

LARGE  ROCKET  MOTOR  CASE.   VOLUME  L    PROGRAM 

SURVEY. 

Final  technical  engineering  rept.  vol.  1,  5  Mar  61-15  Nov  63, 

by  W.  G.  Morse  and  F.  W.  Dallon.  Dec  63,  a72p 

Contract  AF33  600  42511,  Pro).  7  858 

RTD  TR63  7  858  VI 

Unelasaffied  report 

Descriptors:  (*Rocket  cases.  Glass  textilSB),  (♦Rein- 
forcing materials.  Plastics),  (*Pla8tics.  Heinforcing 
materials).  Rocket  motors.  Filament  wound  construction. 
Manufacturing  methods.  Combustion  chamber  liners. 
Mandrels,  Insulating  materials.  Test  raethoda.  Test 
equipment.  Hydrostatic  pressure.  Mechanical  drawings, 
Fbotographs,  I^rformanoe  (Engineering),  Analysis, 
Computers. 

Tlie  objective  of  tlie  program  w^  tlie  development  of 
designs,  fabrication  processes,  techniques  and  equipment 
for  manufacture  of  fiberglass  plastic  rocket  motor  cases. 
Under  Tidokol  guidance,  case  designs  and  manufacturing 
methods  were  established  for  both  monolithic  and  modular 
construction  of  large  (44-  and  65-in.  dia)  plastic  cases. 
Design  included  derivation  of  dcnne  contours,  stress  analysis 
of  case  assemblies  and  components,  and  specification  of 
fiberglass,  resin  sjrstems,  case  liners,  hardware,  and 
mandrela. 


AD-602  611 
OTS  Prices: 


Dlv.   27,  12.  14 
HC  $7.00/MF  $1.50 


ThloiBOl  Cbemloal  Corp.,  Brigham.  City.  U|tah. 

REINFORCED  PLASTIC  CONSTRUCTION  MBTHODS  FOR 

LAHQE  ROCKET  MOTOR  CASE.   VOLUME  IL   CASE 

I»aQN  AND  FABRICATION. 

Ftatal  technical  engineering  repC,  voL  2,  5  Mar  61-15 

Nov  63, 

bgr  W.  G.  Morse  and  F.  W.  Dallon.  Dec  6S,|$27p 

Contract  AF33  600  42511,  Prol.  7  858  | 

RTD  TR63  7  858  V2  | ' 

Uiiolasslfied  report 

Descriptors:  (*Rooket  oases.  Glass  textiles),  (♦Rein- 
forcing materials.  Plastics),  (♦Plastics.  Reinforcing 
materials).  Design.  Manofacturing  methods.  Rocket 
motors.  Filament  wound  oonstruotlon.  Combustion 
chamber  liners.  Mandrels,  Materials,  Test  methods, 
Stresses.  Hydrostatic  pressure.  Rupture,  Performance 
(Engineering),  Plx>tographs.  Graphics. 

From  specifications  and  drawings,  case  designs  and 
fabtfoatton  prooesses  were  establlahed  tot  TU-826A. 


PROPULSION  SYSTEMS  •  Divisioii  27 


TU-226B,  TU-237A,  and  TU-227B  monoUtfalc  fiberglass 
reinforced  plastic  cases.   These  cases  were  designed  and 
fabricated  to  develop  manufacturing  methods  for  large 
(66  in.  diameter  or  larger)  plastic  rocket  motor  cases. 
Case  design  included  derivation  of  dome  contours,  analysis 
of  dome,  case  cylinder,  and  skirt  stresses,  determination 
of  component  weights,  and  speolficatloD  of  glass  filament 
size,  resin  system,  case  liner  material,  hardware,  and 
case  mandrels.    Winding  patterns  and  wrapping  angles  were 
evaluated  by  computer  program  for  specific  applications. 
Two  cases  of  each  design  were  fabricated,  and  at  least  one 
case  of  each  design  was  subjected  to  hydroburst  testing. 
The  TU-2a6A  (Lfuntex)  case  withstood  design  pressure 
(1113  pslg  design;  U64  burst).   The  TU-227A  (AlUson)  case 
also  withstood  design  burst  pressure  (792  psig  design:  1186 
psig  burst).   Failures  due  to  causes  other  than  case  rupture 
(forward  skirt  failure;  aft  cover  plate  failure)  prevented 
attainment  of  case  rupture  for  other  cases.   (Author) 


AD-602  612  Div.   27,  12,  14 

OTS  Prices:  HC  $4.00/MF  $1.00 

Thlokol  Chemical  Corp.,  Bri^iam  City,  Utah. 
REINFORCED  PLASTIC  CONSTRUCTION  METHODS 
FOR  LARGE  ROCKET  MOTOR  CASE.    VOLUME  IH. 
TU-228  CASE  DESIGN  AND  FABRICATICW. 
Final  teclmloal  engineering  rept.  voL  3,  5  Mar  61- 
15  Mar  63, 

by  W.  G.  Morse  and  F.  W.  Dallon.   Dec  63. 129p 
Contract  AF33  600  42511,  Pro).  7  858 
RTD  TR63  7  858  V8 

Unolasslfled  report 

Descri{>tors:   (*Roeket  cases.  Glass  textiles),  (♦Rein- 
forcing materials.  Plastics),  (♦Plastics,  Reinforcing 
nuiterlals).  Design,  Manufacturing  methods.  Rocket 
motors.  Filament  wound  constructioii.  Combustion 
ohamtwr  liners.  Mandrels.  Materials,  Test  methods. 
Stresses.-  Hydrostatic  pressure.  Rupture.  Performance 
(Engineering),  Meotumloal  drawings,  Photogn^As. 

From  specifications  and  drawings,  the  case  design  and 
fabrication  processes  were  established  for  a  modular 
construction  of  fiberglass  plastic  cases.   These  cases 
were  designed  and  fabricated  to  develop  manufacturing 
methods  for  large  (65  in.  diameter  or  larger)  plastic 
rocket  motor  cases.   Cases  design  included  derivation 
of  dome  contours;  analysis  of  dome,  case  cylinder,  and 
skirt  atresses;  determlnatioo  of  component  weiglits;  and 
specification  of  glass  filament  size,  resin  system,  case 
liner  material,  hardware,  and  case  mandrels.    Winding 
patterns  and  wrapping  angles  were  evaluated  by  com- 
puter program  for  specific  applications.   Two  small 
oases  and  one  large  case  were  fabricated  and  subjected 
to  hydroburst  testing.   Ttie  design  feasibility  and  fabri- 
cation techniques  were  successfully  proven  in  stibscale 
tests,  in  which  tlie  cases  burst  at  143  and  162  percent 
of  tlie  design  ultimate  pressure.   While  the  larger  case 
burst  below  design  limit  (proof)  pressure  (840  psi 
Iwrst;  890  psi  design),  sufficient  data,  recorded  from 
case  behavtor  under  pressure  and  from  analysis  of  the 
DKxle  of  failure,  permitted  complete  evaluation  of  the 
modular  deaign.   The  stiftness  of  larger  modules 
introduces  deviations  wtiich  effect  case  strength  and 
performance  under  test.   (Autboi) 


AD-602  613  Div.    27.  12.  14 

OTS  Prices:  HC  $4.00/MF  $1.00 

Thlokol  Chemical  Corp.,  Brigham  City,  Utah. 
REINFORCED  PLASTIC  CONSTRUCTION  METHODS 
FOR  LARGE  ROCKET  MOTOR  CASE.    VOLUME  IV. 
TU-290.CASE  DESIGN  AND  FABRICATION. 
Final  technical  engineering  repL,  voL  4.  5  Mar  61- 
15  Nov  63, 
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OMsioa  27  •  PROPULSION  SYSTEMS 


~bjr  W.  G.  Morse  vid  F.  W.  Dallon.   Dec  63.   13^ 
Contract  AF33  600  42511,  Pro].  7.  858 
KTD  TR63  7  858  V4 

Unclmaslfled  report 

Descriptors:   (*Rocket  c.v^as.  Glass  textiles), 
(^Reinforcing  materials.  Plastics),  (^Plastics,  Reinforcing 
materials).  Filament  wound  constriictlOD,  Design. 
Manufacturing  methods,  Rocket  motors.  Rocket  motor 
ODzxles,  Test  methods,  Stresses,  Hydrostatic  pressure, 
Riq>ture,  Materials,  Performance  (Engineering), 
Mechanical  drawings.  Photographs,  Graphics. 

Prom  specifications  and  drawings,  case  designs  and 
fabrication  processes  were  established  for  the  TU-290 
monolithic  fiberglass  case.    Phase  m  program  requirements 
specified  development,  by  progressive  improvement  of  case 
design  following  fabrication,  hydroburst,  and  evaluation,  of 
a  single  nozzle  case;  a  case  to  have  a  motor  mass  fraction 
(excluding  igniter)  of  0.965,  and  which  could  wittistand 
400.000  psi  hoop  stress  at  a  burst  pressure  of  792  psig.   The 
first  three  (of  five)  cases  were  hydroburst  to  evaluate  designs, 
materials,  winding  equipment,  and  fabrication  techniques. 
These  cases  withstood  575,660.  and  750  psig,  respectively. 
The  results  for  case  No.  3(379,000  psi  hoop  stress  at  750 
psig)  were  considered  to  satisfy  design  alms  and  objectives 
(Supplemental  Agreement  No.  5,  dated  6  June  1963).    The 
remaining  two  cases,  fabricated  with  insulation,  successfully 
witiistood  hydroproof  testing  at  550  psig.    For  subsequent 
tests  on  these  cases,  motor  and  nozzle  designs  were  prepared. 
A  single,  recessed,  fixed,  conical  nozzle  was  fabricate  and 
delivered  to  the  Air  Force  for  each  Of  the  two  cases.   (Auttior) 


AD-602  614  Div.   27,  12.  14 

OTS  Prices:  HC  $4.00/MF  $0.75 

Thiokol  Chemical  Corp.^  Brigham  City,  Utah. 
REINFORCED  PLASTIC  CONSTRUCTION  METHODS  FOR 
LARGE  ROCKET  MOTOR  CASE.   VOLUME  V.    MANDRELS. 
Final  technical  engineering  rept.,  vol.  5.  5  Mar  61-5  Mar  63, 
by  W.  G.  Morse  and  F.  W.  DaUon.  ttec  63,  lOlp 
Contract  AF33  600  425U.  Prol.  7  858 
RTD  TDR63  7  858  V5 

Unclassified  report 

Descriptors:  (*Rocket  cases.  Glass  textiles),  (♦Mandrels, 
Design).  ('Plasties,  Reinforcing  materials).  Industrial 
equipntent.  Material  forming.  Manufacturing  methods.  Glass 
textiles.  Cost.  ReUabillty,  Performance  (Engineering), 
aiecbanlcal  drawings,  Pbotographs. 

Mandrels  have  been  developed  during  this  program  for 
rocket  motor  use  in  R  and  D  or  in  production  programs.   The 
mandrel  design  must  be  selected  to  accent  flexibility  of  tooling 
for  changes  in  case  design,  or  to  accent  durability  in  repeated 
use,  for  economy  in  case  production.   Mandrel  cost,  weight, 
performance,  and  reliability  must  also  be  considered.    A 
plaster  or  a  plaster- shell-over-plywood  construction  readily 
permits  changes  in  dome  contours  or  case  wall  diameters. 
A  cast  mandrel  of  sand  and  resin,  or  a  mandrel  having  extnided 
■hiiwintinn  segments,  required  a  low  capital  outlay  and  permits 
high  case  production  rates  if  the  case  configuration  Is  fixedi 
The  sand^resin  mandrel  is  relatively  heavy  among  the  five 
dfmjgna  used.   The  dimensional  stability  and  the  light  wel^t  of 
tl>e  extruded  mandrel  are  positive  assets  for  fabrication  of 
fiberglass  cases  larger  than  60  in.  dla  but  certain  factors  are 
not  clearly  defined  (toe  reliabiltly  of  its  unique  pressurizatlon 
system  and  the  potentially  variable  tension  on  (^ass  fibers 
wound  over  aluminum).  (Author) 


AD-602  615  Dtr.  27,  12,  14 

OTS  Prices:  HC  S6M/MF  $1.50 


REINFORCED  PLASTIC  COI«STRUCTION  METHODS  FOR 

LARGE  ROCKET  MOTOR  CASE.   VOLUME  VL    STRESS 

ANALYSIS, 

Final  technical  engineering  rept.  vol.  6.  5  Mar  61-15  Nor  6$, 

by  W.  G.  Morse  and  F.  W.  Dallon.  Dec  63,  29^ 

Contract  AF33  600  42511.  Pro].  7  858 

RTD  TR63  7  858  V6 

Unclassified  report 

Descriptors:  (*Rocket  cases.  Glass  textiles).  (*Relnforcl]if 
materials.  Plastics).  ('Plastics,  Reinforcing  materials). 
Filament  wound  construction.  Design.  Stability.  Stresses, 
Loading  (Mechanics),  Equations.  Mathentiatlcal  analysis. 

To  complete  contractual  requirements,  a  detailed  stress 
analysis  was  completed  for  each  case  design  developed  in  tte 
program.   Empirical  equations  for  basic  cylinder,  dome, 
skirt,  blast  tube  reinforcement,  and  metal  parts  design  were 
derived,  together  with  general  equations  for  stability  (buckling 
under  load)  and  discontinuity  analysis.   Specific  evaluation  of 
each  case  design  for  these  considerations  was  completed, 
together  with  an  analysis  of  design  deviation  from  general 
conditions,  or  analysis  of  redesigned  portions,  where  s^ro- 
prlate.    Following  analysis,  each  case  design  was  established 
as  capable  of  withstanding  all  stresses  Imposed  under  normal 
fll{^t  sequence.  (Author) 


AD-602  632  Dlv.   27 

OTS  Prices:  HC  $4.00/MF  $1.00 

Goodyear  Aerospace  Corp.,  Akron.  Ohio. 

STUDY  OF  THE  EFFECTS  OF  MECHANICAL  DAMAGE 

ON  THE  PERFORMANCE  OF  FILAMENT-WOUND  MOTOR 

CASES. 

Final  rept.  for  1  ^r  63-1  May  64, 

by  R.  A.  Burkley,  T.  J.  Boiler,  and  L.  R.  Butcher. 

20  Jim  64,  130p  GER11623 

Contract  NOw63  0449c 

Unclasstned  report 

Descr^itors:   (*Rocket  cases.  Filament  wound  construc- 
tion), (* Filament  wound  construction.  Rocket  cases). 
Damage,  Glass  textiles.  Steel,  Failure  (Mechanics).  Stresses. 
Tests,  Plastics.  Design.  Processing.  Pressure  vessels, 
Adheslves,  High  pressure  research.  Guided  missiles  (Under- 
water-to-surface). 

The  objectives  of  tbe  study  program  were  to  study  the 
effects  of  surface  flaws  on  the  performance  of  Polaris  fila- 
ment-wound motor  cases,  to  compare  the  effect  of  winding 
sequence  on  the  ability  to  resist  failure  from  surface  flaws, 
and  to  determine  the  feasibility  of  various  repair  techniques. 
These  objectives  were  accomplished  through  the  fabrication, 
machine  flawing,  and  hydrotesting  of  6-  and  18-inch  diameter 
filament-wound  bottles.   The  bottles  were  fabricated  with 
WS-1028A  preimpregnated  glass  roving,  and  the  wall  thick- 
nesses wre  similar  to  the  full-scale  Polaris  A-3  first-  and 
second-stage  motor  cases.  (Auttkor) 


AD-602  634  Div.   27.  1 

OTS  Prices:  KC  $9.25/MF  $2.75 

Foreign  Tech.  Dlv..  Air  Force  Systems  Command. 
Wright- Patterson  AFB,  Ohio. 
DESIGN  OF  AIRCRAFT  GAS  TURBINE  ENGINES, 
by  A.  V.  Shtoda,  S.  P.  Aleshchenko.  A.  Ya.  Ivanov, 
V.  S.  Krasavtsev.  and  F.  N.  Morozov.   4  Jun  64.    625p 
FTD  TT63  405.  TT  64  11980 

Unclassified  report 

Unedited  rough  draft  trans,  of  mono.  Konstruktsiya 
Aviatslonnykh  Gazoturblnnykh  Dvigatelei,  Moscow,  1961. 
411p. 


Thiokol  Chemical  Corp..  Brigham  City,  Utah. 


Descriptors:  (*Ga8  turbines.  Aircraft  engines).  (*Alr- 
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craft  engines.  Gas  turbines).  Centrifuge  compressors. 
Design,  Gas  turbine  rotors.  Gas  turbine  nozzles. 
Engine  structures.  Cooling,  Combustion  cambers. 
Afterburners.  Exhaust  systems.  Transmissions. 
Bearings.  Lubrication,  Iropeller  hubs,  Peduction 
gears.  Variable-pitch  propellers.  Tvu-boprop  engines. 
Fuel  systems.  Fuel  pump.  Fuel  injectors.  Control 
systems,  Speed  regulators,  Engine  starters. 
Ignition  systems. 


The  book  is  made  up  of  an  introduction  aiiil  nine  parts. 
The  introduction  contains  a  review  of  the  types  of 
aviation  engines  and  the  regions  of  their  application, 
including  short  expositions  of  the  schematic  and  de- 
sign layouts  of  gas-turbine  engines;  certain  funda- 
mental concepts  and  definitions  necessary  for  subse- 
quent study  of  the  design  of  the  engines  are  given; 
values  of  the  fundamental  parameters  of  the  gas- 
turbine  engines  are  presented,  as  is  a  basic  review 
of  their  design  and  development.    The  final,  second, 
and  third  parts  describe  In  succession  the  construc- 
tion of  the  ^ir-flow  parts  of  the  engines.    Parts  four 
and  five  consider  the  power  systems  of  gas-turbine 
engines,  the  transmission  elements,  bearings,  and 
lubrication  systems;  basic  data  on  the  critical  speeds 
of  rotation  of  rotors  are  also  presented.    The  sixth 
part  is  devoted  to  specific  units  of  the  turboprop 
englne-the  hub  of  the  propeller  and  the  reduction 
gear.    The  seventh  part  contains  material  on  the 
construction  of  fuel  pumps  and  atomizers,  and  their 
operation.    Basic  data  on  systems  for  automatic 
control  of  gas-turbine  ei  ^^ines  is  presented  in 
the  eighth  part.    Finally,  the  ninth  part  is  devoted  to 
starting  systems  for  gas  -turbine  engines. 


AI>-«02  680  Div.   27 

OTS  Prices:  HC  $3.00/llF  $0.78 

Naval  Boiler  and  Turbine  Lab.,  PhiladelpWa,  Pa. 

STEAM  DRUM  INTERNALS  EVALUATION  FOR  LPH- 

BOILER  IN  DD-596  BOILER.  i 

Final  evaluation  test  rept., 

by  E.  T.  Mitnaul  and  D.  G.  Hansen.  24  Ju*'64,  7to 

Proj.  B423 

MBTLB423  i 

Unclassified  report 

Descr^tors:  (*Steam  power  plants.  Design),  ('Boilers. 
Steam  power  plants).  Centrifuge  separation.  Metal 
plates.  Installation.  Performance  (Engineering),  Feed 
water.  Marine  engines.  Steam  pipes.  BoUer  tubes.  Test 
metltods.  : 

Ten  internal  steam  drum  moisture  separating  baffle 
arrangements  were  evaluated  for  possible  use  in  LPH-2 
main  boilers.   The  plate  type  baffle  arrangements  were  of 
dasf^is  which  were  simpler  to  manufacture  and  Install  in 
steam  drums.   An  arrangement  was  found  ttiat  satisfied  the 
re^iirements  of  the  applicable  speclflcatioe.   Later  use  of 
ihe  arrangement  on  LPH-2  test  boiler  indicated  ttiat  the 
arrangement  was  unsatisfactory  for  that  iastallation.   In 
tiie  Interest  of  meeting  schechUes,  it  was  decided  to  discon- 
tinue devetopment  of  plate  type  baffles  for  LPH-2  and 
install  centrifugal  type  separators.  (Autboit) 


AI>i^2  731  Dlv.   27.  25 

OTS  Prices:  HC  $4.00/MF  $0.75 

Bolt.  Beranek  and  Newman.  Inc.,  Cambridge,  Mass.  / 

RECENT  EXPERIMENTAL  STUDIES  OF  MECHANICAL 

NOISE  IN  DIESEL  ENGINES. 

Phase  2, 

tagr  Donald  Ross  and  E.  E.  Ungar.  10  Jul  64. 108p 

BBM1139  1 1 

GoBtraot  NObs68480,  Pro].  SF013  11  01,  -f  iak  1S5S 

Utielassifled  report 


137 


PROPULSION  SYSTEMS  •  Divition  27 


Descriptors:  ('Internal  combustion  engine  noise, 
Diesel  engines),  ('Diesel  engines.  Engine  noise).  Noise. 
Compressor  noise.  Vibration,  Pistons,  Engine  cylinders. 
Pressure.  Tests,  Acoustics,  Data.  Gru>hios.  Great 
Britain,  USSR. 

The  results  of  some  recent  British  and  Russian  studies 
are  found  to  indicate  that  rate  of  pressure  rise,  as  weU  as 
piston-cylinder  clearance  and  piston  geometry,  are  of 
importance  In  relation  to  the  mechanical  noise  and 
^ration  of  single-cylinder  dlesel  engines.   A  dependence 
of  noise  on  piston  clearance  and  on  offset  of  the  piston  pin 
Is  observed  even  in  engines  in  which  combustion  noise 
tfpe&Ts  to  be  dominant.   Also,  the  porting  of  oil  through 
the  piston  waU  is  found  to  cause  significant  red4ctions  in 
some  parts  of  the  noise  spectrum. 


AO-602  770  Div.   27,  9 

OTS  Prices:  HC  $3.00/MF  $0.75 

Arnold  Engineering  Development  Center.  Arnold  Air 

Force  Station,  Tenn. 

INFLUENCE  OF  PERTINENT  PARAMETERS  ON 

EJECTOR-DIFFUSER  PERFORMANCE  WITH  AND 

WITHOUT  EJECTED  MASS, 

by  James  W.  Hale.    Jul  64.  77p 

Contract  AF40  600  1000 

AEDC  TDR64  134 

Unclassified  report 

Descriptors:    ('Rocket  motors.  Test  facilities), 
CJet  pumps,  Performance  (Engineering)),  (nuftUsers, 
Performance  (Engineering)),  Rocket  motor  nozzles. 
Conical  nozzles,  Nozzle  clusters.  Pressure,  High 
altitude.  Simulation. 

Data  from  various  diffuser  model  studies  were  analyzed 
to  determine  the  influence  of  pertinent  parameters  on 
ejector-dlffuser  performance  with  and  without  ejected 
mass  from  the  test  cell.  ■  The  p^ameters  varied  were 
conical  nozzle  area  ratio  (3.15  to  18.00),  diffuser  shape 
(straight  or  with  various  types  of  bends),  mass  ejected 
from  the  test  ceU  (from  0.11  to  1.31  percent  of  rocket 
flow)  for  different  nozzle  configurations  (single-,  two-, 
and  four-nozzle  cluster)  and  difiUser  sizes  (4.026-  to 
10.02-ln.  diam),  and  ratio  of  diffuser-to-nozzle  extt 
area  on  start  and  breakdown  diffuser  pressure  ratio 
with  respect  to  second-throat  contraction  ratio. 
(Author) 


AD-602  774  Div.   27.  12.  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

ARDE-Portland  Inc..  Paramus.  N.  J. 

CRYOQENIC  STRETCH-FORMING  OF  SOLID  PROPEL- 

LANT  ROCKET  CASES. 

Quarterly  rept.  8  for  1  Mar  63-31  May  64, 

Iqr  R.  H.  A^per.  31  May  64.  26p 

Contract  DA30  069ORD3S01 

Unclassified  report 

Descriptors:  ('Rocket  cases.  Stretch  forming).  Rocket 
components.  Models  (Simulations),  Manufacturing  methods. 
Dies,  Tolerances  (Mechanics).  Munhining  Welds,  Stresses, 
TensUe  properties.  Metal  spinning.  Rocket  motor  nozzles. 
Attachment,  Rocket  motors  (SoUd  propellant).  Guided  mis- 
siles (Surface-to-surface). 

The  effect  of  closer  die  tolerances  and  additional  over- 
pressure on  the  out-of-roundness  of  the  Pershing  subscale 
cases  was  examined  and  determined  to  significantly  reduce 
the  tolerances  on  the  vessel.   The  effect  of  the  addition  of 
skirts  and  end  rings  to  stretched  Pershing  subscale  vessels 
on  the  room  temperature  strength  level  was  determined. 
No  significant  decrease  in  yield  strmgth  of  the  vessel  was 
noted.  Some  problems  in  the  spinning  of  the  conqxnents  for 
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the  full  scale  preform  were  eocountered  and  overoome.  De- 
sign analysis  of  the  stresses  encountered  during  the 
stretching  of  both  the  subscale  and  projected  full  scale  cases 
indicated  marginal  stresses  in  the  vicinity  of  the  Juncture  at 
the  aft  cone  and  the  aft  cylinder  of  the  preform.  Design  at  a 
preform  for  a  very  high  strength  subscale  case  was  started. 
(Author) 


AD-602  805  Div.    27.  12 

OTS  Prices:  HC  $4.0b/MF  $0.75 

Arde-Portland.  Inc.,  Paramus,  N.  J. 

CXXDLED  SOLID  PROPELLANT  ROCKET  NOZZLES, 

Pinal  rept.,  voL  1. 

by  Sidney  Elkind.  15  Jun  64.  106p  A-P  FR-5601  VI 

Contract  DA30  069ORD3099,  Task  B 

Unclassified  report 

A  port  .on  of  this  document  is  illegible  or  non-repro- 
ducible. 

Descriptors:  (*Rocket  motor  nozzles.  Liquid  cooled). 
(•Liquid  metal  coolants.  Lithium),  (•Lithium,  Coolants), 
Solid  rocket  p^opellants.  Rocket  motors.  Cooling,  convec- 
tion. Sprays,  Film  cooling.  Test  equipment.  Design,  Me- 
chanical drawings.  Tests.  Reviews. 

A  Study  was  made  to  evaluate  the  potential  of  the  licfdd 
metal  lithium  as  a  coolant  for  solid  propellant  rocket  noz- 
zles.  The  program  plan  Included  the  analysis,  design,  and 
testing  of  two  cooling  systems:   Convection:  and  Spray  film. 
A  literature  survey  was  made  to  review  the  state-of-the-art 
of  rocket  nozzle  cooling.  (Author) 


AO-602  806  Div.   27.12 

OTS  Prices:  HC  15.00/MF  $1.00 

Arde- Portland,  Inc.,  Paramus,  N.  J. 

COOLED  SOLID  PROPELLANT  ROCKET  NOZZLES. 

Final  rept.,  voL  2. 

by  Sidney  EUdnd.  15  Jun  64.  195p  A-P  FR-5601  V2 

Contract  DA30  069ORD3099,  Task  B 

Unclassified  report 

A  portlOD  of  this  document  is  illegible  or  non-reproducible. 

Descriptors:  (*Rocket  motbr  nozzles.  Liquid  cooled). 
(•Llquid>metal  coolants.  Lithium),  (•Uthium.  Coolants), 
Rocket  motors  (Solid  propellant).  Cooling,  Convection, 
Sprays,  Film  cooling.  Test  methods.  Tests,  Instrumenta- 
tion, Experimental  data.  Reviews. 

A  study  was  made  to  evaluate  the  potential  of  the  liquid 
metal  lithium  as  a  coolant  for  solid  propellant  rocket  noz- 
zles.  The  program  plan  included  the  analysis,  design,  and 
testing  of  two  cooling  systems:   Convection:  and  Spray  film. 
A  literature  survey  was  made  to  review  the  state-of-the-art 
of  rocket  nozzle  cooling  (Author) 


AD-602  869  Div.    27,  12 

OTS  Prices:  HC  $7.00/MF  $1.5a 

RCA  Defense  Electronic  Products,  Burlington,  Mass. 

GDfBALLED  VS  FIXED  ENGINE  INVESTIGATION. 

Interim  technical  rept. 

2  Aug  63.  303p   CR29 

C^ontract  AF04  695  273,  Task  5  12  5        Unclassified  report 

A  portion  cf  this  document  is  illegible  or  non-  reproducible. 


Descriptors:   (*Thrust  vector  control  systems, 
craft),  (•Rocket  motors,  Configuration),  Rocket  pro- 
pellants.  Sloshing,  Feedback,  Engines  and  motors. 
Gimbals,  Center  of  gravity,  Velocity.  Moments,  Welgtt, 
Acceleration,  Performance  (Engineering),  Mattematiosl 
analysis.  Rocket  motor  noise. 

The  report  contains  the  results  of  a  study  of  8  dlfiereat 

types  of  thrust  vector  altitude  oontrol  systems  for  space 
vehicle  ^plications.    Expected  constant  and  sinusoidal 
disturbance  moments  are  derived.   The  linear  distur- 
bance feedback  from  propellant  sloshing  is  derived.   The 
methods  of  determining  disturbance  inputs  from  struotunl 
vibration  and  system  noise  are  outlined.   The  dynamic 
effects  of  the  linear  disturbance  feedback  from  propellant 
sloshing  are  analyzed  and  modifications  to  the  control 
system  designs  are  made  when  necessary  to  insure  system 
stability.  The  transient  responses  of  the  linear  systems  to 
a  step  distiirbance  moment  are  calculated.   The  relative 
efficiency,  weight,  and  complexity  of  fixed  versus  gim- 
balled  systems  are  analyzed  for  two  arldtrarlly  selected 
thrust  levels..  The  effects  of  glmbal  angle  limitations  oa 
the  performance  of  the  control  system  used  for  the  gim- 
balled  engine  with  hinge  line  ahead  of  the  vehicle  eg  are 
exami&ed.  (Author) 


AD-602  877  Div.   27.  14     . 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div..  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

CONFERENCE  ON  ROTOR  VIBRATIONS  CAUSED  BY 

THE  LUBRICATING  LAYER  OF  PLAIN  BEARINGS, 

by  V.  O.  Olimpiev.  14  Jul  64,  Sp 

FTD  TT64  508,  TT  64  71131 

Unclassified  report 

Unedited  rough  draft  trans,  of  EnergDmasninostroenie 
(USSR)  1963  V.  9   no.  7,  p.  21. 

Descriptors:  (*ltotor  blades  (Turbomachlnery), 
Vibration).  (*Bearing8,  Lubrication),  Turbines. 
Generators,  Scientific  research,  USSR,  Symposia. 


AD-602  882  Div.    27.  12 

OTS  Prices:  HC  $1.00/MF  $0.60 

Chemical  Propulsion  Information  Agency,. Applied 
Physics  Lab.,  JHU,  Silver  Spring.  Md. 
PROCEEDINGS  OF  THE  MEETING  OF  THE  KRPG 
WORKING  GROUP  ON  DESIGN  AUTOMATION  (6TH). 
7  Nov  63.  16p  CmA  Pub-35 
Contract  NOw62  0604c 

Unclassified  report 

Desor^ttors:  (^Symposia.  Automation),  (•Automation, 
Symposia),  (*Rocket  motors  (Solid  propellant),  Qptl- 
mixation).  (•Rocket  nootors.  Propellant  grains),  Desip^ 
Interior  ballistics.  Programming  (Computers),  Rocket 
propulsion.  Aerodynamic  characteristics. 

Contents: 

Solid  Rocket  Propulsion  System  Optimization  Study, 

Generalized  Three-Dimenslonal  Grain  Design  Program, 

Program  Integration  Committee  Report, 

Performance  Subcommittee  Report, 

Design  Subcommittee  Report, 

Evaluation  Subcommittee  Report, 

Program  Inventory  Committee  Report. 
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OTS  Prices: 
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HC  $S.00/1IF  $0.76 


Battoosl  Teetlng  Servtoe,  Princeton, 
DITSLLIOENCE  AND  THE  ABILITY  TO  : 
Dootoral  thesis. 

ly  James  P.  Duncansoo.  Jvn  e4,  60p  RB  M  29 
Ooatraots  Nonrl8S8  15,  Nonr2ai4  00;  Qr^  NSF  022889, 
Pvojs.  NR160  068.  NR151  174 


Human 


i^ARN. 


Unclassified  report 


Deecilpturs:  (*Leaming,  Intelligence  tests)  (•Intelligence 
teats,  Learning),  Psychomotor  tests.  Reasoning.  Memory, 
Peroeption,  Vooabulaiy.. Verbal  behavlof.  Job  analysis, 
Pvjroliometrlcs,  Factor  analysis. 


A  netfaodologlcal  advance  was  made  in  tli0  early  1960's  in 
tka  area  of  motor  learning.   A  number  of  ability  tests  were 
iaotor  analyzed  in  a  battery  wtilch  included  soores  made  at 
▼azloiis  stages  of  practice  on  a  complex  pschomotor  task, 
fcapeotton  of  the  loadli«s  indicated  that  alalUtles  did  contribute 
to  tbe  learning  performance,  thus  establi$klag  a  relationship 
katWMB  abilities  and  leaning.  Tbe  same  approach  has  since 
feMB  i|i|iUed  to  oo^tlTe  tasks  with  the  fUiUng  that  learning 
ad  atailitlea  are  related,  but  that  there  are  also  learning 
tetors  which  are  independent  of  the  meaaored  abilities.  This 
■tadjr  la  an  attempt  to  clarify  these  learning  factors.   It  was 
eOBBlwIed  that  (a)  measured  abilities  are  related  to  measured 
laaiiilng  performance,  (b)  learning  performance  dependa  ^pon 
faotors  which  are  indepiandent  of  ability  measures,  (c)  leaning 
la  one  taak  is  related  to  learning  in  others,  and  (d)  perform- 
i  in  coocept-fbrmation  tasks  is  not  related  to  the  ability 
»s  used  or  to  performance  in  rote^memory  taaka. 
(Aolbor) 


AD-MS  $69 
OTS  Prices: 
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fealttate  of  Behavioral  Reaearoh,  Texaa  Chriatlan  Univ.. 
Put  Worth. 


OaONSIONS  OF  STIMULUS  SmJATKW^ 
wan  BBHAVIOR  VARIANCE. 
QHitarly  statue  rept., 
fer  8.  B.  Sella.    1  Jul  64.  4p 
:Naar$436  00 


WIUCH  ACCOUNT 


Unolaaaifled  report 


Oaaortptors:  (*BehaTtor,  Psychophjrsioliigy),  (*Psyoho- 
pfegralology.  Behavior),  Payohometrlca,  Ottmp  dynamioa. 

Ecology ,  Meteorcdogioal  paraipetera,  Stlmulafion, 
Factor  analysla. 

Biftafly,  the  aim  of  the  preaent  project  la  ibo  quantitative 
■aaauzement,  dimenaional  deecr^Mon,  and  eventual  taxonomic 
■Mljrala  of  the  phyaloal  and  aoclal  envlrotilneatal  variables 
llMk  are  anteoedenta  and  ooocx>mitanta  of  lamum  behavior.  It 
!•  baUeved  that  progreaa  toward  Oeae  ob)aotiTeB  will  increaae 
tte.OBderstanding  of  individual  behavior  (account  for  greater 
pnportlon  of  variance),  and  will  enhance  the  prediction  of 
iwllililinl  behavior  on  varloua  criteria. 


AD-602  386  Dtr.   28.  32 

on  Prloes:  HC  $S.00/IIF  $1.50 


for  Psychological  Reaearch.  Tufts  Univ..  Medford. 


HUMAN  ENGINEERING  BIBUOORAPHY.  1961-196$, 

fegr  Paul  0.  Ronoo.   Oct  63,  317p 

Ceatract  Nonr494  13 

OMR  acrSC  Unelaeatled  report 


iffle 


Jointly  sponsored  by  Ei^tneering  Psychology  Branch. 
Psychological  Sciences  Div..  ONR,  Behavioral  Sciences  Lab., 
Wright  Air  Development  Center.  USAF,  and  Office.  Chief  of 
Research  and  Development,  Dept.  of  the  Army. 

Deacriptors:  (•Human  engineertiv,  BIbliognqihies), 
(•Bibliographies,  Human  engineering).  Abstracts,  Psychology. 
Behavior,  Test  methods.  Statistical  tests.  Personnel,  Job 
analysis,  Psycboptqrsiology,  Sensory  perception.  Electronic 
e<yiiptnent,  Anthrt^xxnetry.  Clothli«,  Environment,  Machines. 
Cybernetics,  Transportation.  Space  fiight.  Motion,  Drugs. 
Nutrition,  Training  devices.  Aging  (Pbysiology),  Radiation 
effects.  Reaction  (Psychology),  Group  dynamics.  Communi- 
cation tiieory,  Linear  programming.  Performance  (Human). 

The  bibliography  lists  approximately  3.600  titles  and 
abstracto  in  the  field  of  human  et^tneerii^. 


AD-602  392  Div.    28.  23 

OTS  Prices:  HC  $3.00/MF  $0.75 

Applied  Psychological  Services,  Wayne,  Pa. 

THE  DEVELOPMENT  AND  APPLICATION  OF  ABSOLUTE 

SCALES  OF  ELECTRONIC  JOB  PERFORMANCE. 

by  Arthur  L  Siegel,  Douglas  G.  Schultz,  and  Richard  S. 

Lantorman.  Jun  64.  9^ 

Contract  NQnr4153  00 

Unclassified  report 

Descriptors:  (*PetfDrmance  tests.  Electronic  technicians), 
(•Job  analysis,  Psychometrics),  (•Psychometrlcs,  Military 
requiremento).  Applied  psychology.  Scale,  AvUtlon  personnel. 
Naval  personnel,  Perioimance  (Human). 

The  development  and  logic  of  a  technique  for  evaluating  the 
performance  level  of  naval  avionics  technicians  without  refers 
ence  to  normative  materials  is  deecribed.   The  technique, 
which  relates  the  performance  level  of  tbe  technician,  as 
derived  from  a  Guttman  scale,  to  a  series  of  fleet  objectives, 
was  found  to  be  reliable  and  usable.   The  resulte  of  ite  appUoa- 
tlon  to  a  sample  of  naval  avionics  tecdmicians  are  described. 
(Author) 


AD-602  516  Div.    28 

OTS  Prloes:  HC  $1.00/lIF  $0.50 

Naval  Training  Device  Center,  Port  Waahli«ton.  N.  T. 

ONE-TRIAL  LEARNING  AND  QUANTUM 

PSYCHOPHYSKS:  A  SYNTHESIS. 

Technical  rept. 

fay  RIohard  J.  Anderson.  Jun  64.  lip 

NAVTRAOBVCEN IH7 

Undaaalfled  report 

Deacrtptora:  (^Leaning.  Psychophystology), 
(•Payohopbyaiology.  Mathematical  modela),  (•Psycho-  • 
metrics.  Psychopfaiysiology),  Thresholds  (Physiology), 
Measurement,  Sensory  perception,  Stimulatlan,  Word 
association.  Reaction  (Payohology),  Auditory  percep- 
tion. Training,  Reflexea. 

A  brief  overview  of  the  ooncepte  of  quantum  psycho- 
piqrsics  and  of  cne-trial  learning  and  their  inconsisten- 
ctos  is  noted.  The  two  general  coooepte  must  be 
synthesized  through  a  new  quantum  psychophysical 
model  in  order  to  produce  a  otoarer  understandli^  of 
the  processes  involved.  Braefito  in  training  and/or 
instructional  programa  will  aoonw  from  auoh  a 
synthesis.  (Autinr) 
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PHYSIOLOGICAL  RESPONSES  OF  MEN  TO  WET 

TROPICAL  ENVntONllENTAL  CONDITIONS  (OPERATION 

SWAMP  FOX  U). 

tagr  Artbur  A.  Woodirud.  Jr.  Jui  M.  5^ 

HELTM2  64 

Unclasslfled  rt^ort 

Descriptors:  (*Army  personnel.  Tropical  tests), 
(♦Heat  tolerance.  Army  personnel).  Armored  Tehlcles, 
Acclimatization,  Adaptation  (Physiology),  Environmental 
tests.  Body  temperature.  Pulse  rate.  Perspiration,  Stress 
(Physiology)",  Humidity,  Psychomotor  testa.  Human 
engineering,  Panama. 

Army  personnel  under  heat  stress  were  obeerrod  while 
walking  up  and  down  a  12.5  degree  slope  and  while  confined 
(as  a  squad)  for  up  to  six  hours  in  an  armored  personnel 
carrier  at  an  unforested  tropical  site.    Measurements  of 
bodily  temperatures,  pulse  rates,  and  sweat  production  were 
used  as  Indices  of  heat  strain  in  the  men.   Subjects  walking 
in  the  sun,  unloaded,  did  not  suffer  excessive  heat  strain 
under  midday  tropical  conditions.    About  two-thirds  of  the 
sweat  produced  was  ev^wrated  for  body  cooling.   DaU  on 
confined  men  showed  there  was  Uttle  risk  they  would 
become  heat  casualties  when  exposed  to  effective  ' 
temperatures  up  to  33.3C.  (92.0F.)  for  as  long  as  four  hours. 
The  men  showed  physiological  adjustments  to  changes  in 
environmental  stress  in  less  than  10  minutes.   (Author) 


AD-602  861  Dlv.    28 

OTS  Prices:  HC  $3.00/MF  $0.76 

Matrix  Corp.,  Arlington.  Va. 

USE  OF  AN  ENGINEERING  ANOLOGY  IN  THE 

DEVELOPMENT  OF  TESTS  TO  PREDICT  TRACKING 

PERFORMANCE, 

by  James  F.  Parker,  Jr.  Feb  64,  63p 

Contract  Nqnr3065  00 

Unclassified  report 

Descriptors:  (•Tracking,  Performance  testi),  (*Job 
analysis.  Test  construction  (Psychology)),  P3ychomotor 
tests.  Motor  reactions,  Performance  (Human),  Operators 
(Personnel),  Perception  (Psychology),  Display  systems. 
Control  systems.  Simulation,  Correlation  technicpies. 
Errors. 

The  study  attempted  to  describe  performance  in  a  complex 
perceptual-motor  task  in  terms  of  a  limited  number  of 
basic  abiUties.  The  criterion  tracking  task  was  considered 
complex  since  it  involved  a  dual  display,  second  order 
control  system  characteristics,  and  a  recpilrement  for  *ial 
error-nulling.   A  total  of  eight  hours  of  practice,  distributed 
over  six  weeks,  was  required  for  mastery  of  this  task-    An 
engineering  analogy  of  the  criterion  task  was  developed. 
This  analogy,  based  on  servo- mechanics  theory,  was  used 
to  specify  the  basic  activities  involved.   These  activities  in 
turn  were  used  in  hypothesizing  a  set  of  abilities  believed 
to  underlie  task  proficiency.   To  the  extent  possible,  for 
each  hypothesized  abiUty  three  tests  were  constructed.  It 
was  hoped  that  these  tests  would  serve  as  predictors  of 
performance  in  the  tracking  task.  These  tests  were 
classified  as  paper-and-pencil,  electronic,  and  mechanical. 
(Author) 
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PROGRESS  REPORT  NO.  42  ^UMM ARIES  OF 

RESEARCH  COMPLETED  AND  Hi  PROGRESS  ON 

PSYCHOPHYSICSl. 

Bept.  for  1  Jan-30  Jun  64, 

30  Am  64,  18p  PPM  10« 

Orants  NSF  GlOTie.  NIH  B2974  Unclassified  report 


Work  also  supported  by  Amertcan  Otologtoal  Society. 

DescHptors:  (*Sen8ory  perception.  Abstracts),  (♦Percep- 
tion (Psychology),  Abstracts),  (♦BlbUographies,  Psycho- 
physiology),  Taste,  Stimulation,  Paycboaooustics,  Thres- 
holds (Physiology),  Color  vision.  Brightness,  Plteh  dis- 
oriminatton.  Adaptation  (Physiology),  Reports. 

Summaries  of  completed  research  and  research  in  prog- 
ress in  the  field  of  psychophysics  are  presented.   Sub- 
jects include  the  various  sensory  peroepttons  and 
physiological  thresholds,  and  tbelr  applicability  to 
psychology. 


AD-802  978  Dlv.    28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Army  Personnel  Research  Office.  Office  of  the  Chief, 
Research  and  Development,  Washington,  D.  C. 
PRELIMINARY  EVALUATION  OF  3IMULATBD  BRANCH- 
ING TESTS, 

by  Carrie  Jean  Waters.  Jun  64.  2Sp 
ProJ.  2J024701A723 

APRO  TRN140 

Unolassifled  report 

Rept.  on  a  portton  of  subtask  g,  'Feasibility  of  pro^i-a-njis  i 
ma.-'  1 1;  testing  techniques.' 

Descriptors:  (♦Psychometrlcs,  Army  personnel),   (♦Test 
construction  (Psychology),  Automation),  (♦Army  personnel, 
Psychometrlcs).  Feasibility  studies.  Aptitude  tests,  Model 
theory.  Reaction  (Psychology).  Performance  (Human), 
Distribution,  Correlation  techniques.  Simulation.  Personnel 
management. 

As  a  basis  for  proceeding  with  the  exploration  of  automated 
technlqjos  in  the  psychological  testing  of  potential  input,  a 
study  was  undertaken  to  compare  conventional  and  branching 
type  teste  with  respect  to  correlatton  between  test  score  and 
ability.    Using  a  theoretical  model.  :ire  \>T)o'Ueiioal  teste 
were  evaluated:   four  5-ltem  conventional  teste  in  w»iich  all 
examinees  took  the  same  items  in  a  fixed  order  of  item  pre- 
senUtion,  and  a  branching  test.    The  branching  test  con- 
tained 15  items,  but  each  hypothetical  examinee  responded 
only  to  the  five  to  which  he  was  routed  by  his  success  or 
failure  on  the  Initial  and  successive  items.   Two  scoring 
methods  were  tried  out  for  the  branching  test:   number  of 
correct  responses  and  integer  val-ae.'  assigned  on  the  basis 
of  the  difficulty  level  of  the  final  item  attempted  and  ex- 
aminee's performance  on  Uiat  item.   With  either  scoring 
method,  tie  branching  test  yielded  hl^er  test-ability  coeffi- 
cients.than  did  auy  of  the  conventtooal  teste.  (Author) 


AD-302  979  Div.   28. 

OTS  Prices:  HC  $2.00/MF  $0.50 

Army  Personnel  Research  Office.  Office  of  the  Chief, 

Research  and  Development,  Washington,  D.  C. 

FEASIBILITY  OF  ABBREVIATED  FORMS  FOR  THE 

ENLISTMENT  SCREENING  TEST, 

by  Carrie  Jean  Wa^rs  and  Emil  F.  Heermann. 

May  64.  44p 

ProJ.  2J024701A72a  i 

APRO  TRN144 

Unclassified  rqwrt 

Rept.  on  a  portkn  of  Subtask  c,  'Methods  for  Improving 
testing*. 

Descriptors:  (♦Aptitude  teste.  Army  personnel),  (♦Test 
o<n>8tiuctlon  (Psychology),  Aptitude  teste).  Army  tralnlac. 
Statistical  analysis.  Feasibility  •todies. 


140 


PSYCHOLOGY  AND  HUMAN  ENGINEERING  •  Division  28 


The  Bnllstmeht  Screening  Test  (EST),  usad  by  recruiters 
to  determine  whether  male  appllcante  for  enlistment  should 
be  sent  on  for  further  testing  with  the  Armed  Forces 
Qualification  Test,  is  a  48-item  test.   Recent  developmeato 
In  psychological  testing  point  to  the  use  of  muc'i  shorter 
tMta  for  such  limited  objectives  as  estimating  the  likelihood 
that  an  individual  will  be  able  to  qualify  for  millUry  servtoe 
on  £te  AFQ  r.    Fit'./  8-item  teste  were  assembled  from 
A?yC  7  and  8  on  the  basis  of  Item  data  available  from  the 


standardlzHtion  study.   Two  methods  of  selecting  items  and 
two  methods  of  establishing  cutting  scores  were  applied 
experimentally.    The  8-ltem  tests  wen  'li^y  comparable 
to  the  48-ltem  EST  in  the  percentages  of  examinees  classi- 
fied the  same  as  they  were  classified  by  AFQT.   The 
simpler  methods  of  selecting  Items  and  setting  cutting 
scores  proved  as  effective  as  the  more  elaborate  and  time- 
consimiing  methods.  (Author) 
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Division  29  •  QUARTERMASTER  EQUIPMENT  AND  SUPPUES 


29.  Quartermaster  Equipment  and 
Supplies 


AD-602  732  Dlv.    29,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Army  Natlck  Labe..  Mass.  . 

PALLETIZED  UNIT  LOAD  SPRAY  FACILITY,  DESCN 

AND  TEST. 

Interim  rept.. 

by  Joseph  P.  Akrep.  Mar  64.  lip 

Pro].  1K6  43324  0587 

ANLTIU45 

Unclassified  report 

Descriptors:  ('Containers,  Environmental  tests),  ('Test 
facilities,  Sprays).  Design,  Spray  nozzles,  Pressure  gages. 
Flowmeters,  Wind,  Rainfall.  Simulation,  Water,  Surfaces. 
Pallets. 

A  palletized  unit  load  spray  facility  was  designed  to  pro- 
vide approximately  the  equivalent  e;q)08ure  as  prescribed  for 
small  boxes  by  ASTM  D-951-51,  except  that  clear  area  di- 
mensions were  expanded  to  accommodate  specimens  up  to 
and  li>cluding  pallet  size  unit  loads.   Various  sizes  and  types 
of  nozzles  were  investigated  to  establish  optimum  spray  pat- 
tern coverage  and  flow  characteristics.    Final  desi^  gave  a 
clear  space  of  approximately  10ft.  x  9ft.  41n.  x  8ft.  high  with 
sufficient  maneuver  room  to  bring  in  specimens  up  to  and  in- 
cluding full  palletized  unit  loads  and  CONEX  Inserts.    The 
completed  unit  was  calibrated  for  flow  versus  pressure  using 
a  variable  built-in  line  pressure  regulator  and  flow  meter  to 
approximate  the  ASTM  requirement  for  2  to  2-1/2  gallons/ 
bour/square  foot,  which  is  approximately  4-1/3  Inches  per 
bour  or  a  steady  tropical  rain,  wiih  tbe  added  provision  for 
borizontal  spray  to  simulate  wind-blown  rain.   In  view  of  the 
spray  strike  pattern  and  surface  wetting  characteristics  ob- 
tained, the  design  is  considered  a  successful  compromise  of 
all  the  factors  and  limitations  involved  for  the  puipose  in- 
tended. (Author) 


AD-602  772  Dlv.   29 

OTS  Prices:  HC  $3.00/MF  $0.75 

Army  General  Equipment  Test  Activity.  Fort  Lee,  Va. 
ABSTRACT  BIBLIOGRAPHY  TECHNICAL  REPORTS 
PUBLISHED  FISCAL  YEAR  1964. 
July  64.  81p 

Unclassified  report 

Descriptors:  (*BlbIiogn4>hie8,  Abstracting),  (*Anny 
equipment.  Tests),  (*Food.  Tests),  Clothing.  Logistics, 
Radiation  effects.  Reports.  Containers. 

Abstracta  are  given  on  engineering  tests  of  equipment 
in  general  use  throughout  the  Army. 


Descriptors:  ('Protective  mask  facepleces.  Water), 
('Artificial  respiration.  Protective  mask  facepieces). 
Army  personnel.  Casualties,  Air  pollution.  Human 
engineerli^;.  Thirst.  Safety  devices.  Storage,  Design. 

The  development  of  low  cost  highly  reliable  equipment  to 
be  used  In  service  protective  masks  which  will  allow  tte 
soldier  in  the  field  to  drink  water  and  to  resuscitate 
battle  field  casualties  while  masked  in  a  CB  contami- 
nated atmosphere  is  discussed.   There  is  no  such  equip- 
ment in  use  at  the  present  time,  so  that  the  specific 
design  of  the  equipment  will  depend  upon  laboratory 
and  field  testing  data  obtained  during  the  course  of  the 
program.   The  program  is  divided  into  three  phases: 

(1)  Development  -  up  to  3  models  of  three  units  each. 

(2)  Prototype  -  6  units  of  best  development  model. 

(3)  Pre-production  -  36  units  of  Improved  prototype. 
This  report  covers  a  portion  of  the  first  phase. 
(Author) 


AD-602  815  Dlv.   29 

OTS  Prices:  HC  $1.00/MF  $0.50 

Hexcel  Products,  liic.,  Berkeley.  Calif. 
DEVELOPMENT  AND  EVALUATION  OF  A 
LIGHTWEIGHT  ALUMINUM  HONEYCOMB  CASE. 
Monthly  progress  rept.  no.  5  for  May  64, 
by  E.  C.  Vicars.  16  Jun  64,  18p 
Contract  DA04  200AMC477A 

Uodasslfled  report 

Descriptors:  CHoneycomb  cores.  Tests).  (* Aluminum. 
Honeycomb  cores).  Drop  testing.  Energy,  Absorptloo, 
Vibration,  Experimental  data.  Containers. 

Descriptors:   ('Shelters.  Portable),  ('Maintenance, 
Shelters),  Polar  regions.  Malutenarvu  liqjlpment. 
Construction,  Design.  Transportation.  Sbow  vehicles. 
Tractors,  Weight,  Costs. 

The  report  presents  the  concept  and  design  of  a  one/two- 
stall  repair  shelter  for  the  maLitena-icJ  1 1 1  repair  of 
eq-lpmi'it  op  to  Size  6  snow  tractors.    A  canvas-covered, 
aroh-framed  structure  with  steel  members  was  used  for 
the  design.   The  shop  area  was  located  adjacent  to  the  re- 
pair areas  for  convenience  and  efficiency,  and  the  entire 
shelter  was  mounted  on  skids  for  portability.    The  one- 
stall  slielter  and  Its  outfitting  will  sost  about  $29,000;  it 
will  weigh  about  30,500  pounds  packaged  for  shipment.   This 
cost  is  about  10  percent  more  and  the  weight  is  about  30  per- 
cent more  than  the  portable  maintenance  shelter  and  its 
shop  wanigan.   The  two-stall  shelter  and  Its  outfitting  will 
cost  about  $37,400;  it  will  weigh  about  41,400  pounds  pack- 
aged tor  shlpm^  :.   Tliij  70s'  Is  abo<jt  20  percent  less  and 
the  weight  is  about  30  percent  less  than  the  temporary 
maintenance  shelter.   It  is  concladed  that  a  prototype  of 
the  heavy-equipment  field  repair  shelter  should  be  evala- 
ated  at  an  outlying  work  center  or  construction  proje  :t 
at  a<i  oxistiig  polar  station.  (Author) 


AD-602  810  Dlv.    29 

OTS  PHces:  HC  $1.00/MF  $0.50 

Westingbouse  Electric  Corp.,  Baltimore,  Md. 

WATER  INTAKE  AND  RESUSCITATION  EQUIPMENT 

FOR  PROTECTIVE  MASKS. 

Quarterly  progress  rept.  no.  1,  1  Apr-30  Jun  64, 

by  E.  D.  Legg.  15  Jul  64,  14p 

Cootract  DA18  03SAMC123A 

Unclassified  report 


AD-602  932  Div.    29,  13 

OTS  Prices:  HC  $2.00/MF  $0.50 

Naval  Civil  Engtneerlng  Lab.,  Port  Hueneme,  Calif. 
POLAR  STRUCTURE  -  DESI-JN  CONCEPT  FOR  A  HEAVY- 
EQUIPMENT  FIELD  REPAIR  SHELTER, 
by  G.  E.  Sherwood  and  E.  H.  Moser,  Jr.   1  Jul  64, 
3^ 

Pro].  Y  F015  11  01 105 
NCBL  N614 

Unclassified  report 
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RESEARCH  AND  RESEARCH  EQUIPMENT  •  DivWon  SO 


30.  Research  and  Research 
Equipment 


AO-602  318 
OTS  Prices: 


Div.   30 
HC  $1.00/MF  $0.50 


foreign  Tech.  Div.,  Air  Force  SyttemM  Command. 

Wrl^-Patterson  AFB,  Ohio. 

THE  QUESTION  OF  SELF-TEACHING  IM  THE  PEBCEPTKW, 

kgr  V.  M.  Glushkov.  -25  May  64.  20p 

PTD  TT64  299.  TT  64  11853 

{  Unolassliled  itpoxt 

Unedited  rough  draft  trans,  of  Ztaumal  Vychislltel'noi 
Matematiki  1  Matematlcheskol  Flzlki  (USBR)  1962,  v.  2,  no.  6. 
p.  1102-1110. 

Oescrtpton:  CPattem  reoognltlcm,  Matslilaes).  Bioolos. 
Artificial  IntBlUgenoe,  Input-ou^xit  devloes,  USSR,  Feedback. 
Mathematical  analysis,  ProbahUlty,  ClMults. 

The  article  deals  with  certain  problems  associated  with  the 
behavior  of  discrete  alpha-pero^rons  in  the  self-teaching  re- 
gline.   In  this  case  the  teacher  is  absent  and  the  processes  of 
Mlf-organlxation  which  lead  to  an  alteration  in  image  classi- 
floatlon  carried  out  Iqr  the  perceptron  are  determined  by  the 
latroduction  of  positive  feed-back  In  the  peroeptron  circuit, 
(Author) 


II 


AZ>-602  362  Div.   30,  8.  25 

OTS  Prices:  HC  $3.00/MF  $0.75 


Skwrry  Oyrosoope  Co.,  Great  Neck.  N.  Y, 

DBSICm  CRITERIA  STUDY  FOR  HIGH  POWER  HIGH 

VMiTAGE  RESEARCH  FACILITY. 

Qusrteriy  rept.  no.  3.  1  Jan-31  Mar  64.    ' 

Apr  64,  88p   EB-5296  0359  3 

Cootrsct  DA36  039AMC03199E,  Pro].  1G4  22001A066  04 

Unclassified  report 

D— oripters:  CPlasma  piqrslcs.  Test  fMilltles). 
(•Microwave  equipment.  Test  fK:ilitles>,  ('Laboratories, 
Design),  Physics  la)x>ratorleB,  Power  stfiplies.  Power 
equl^nenf,  Electioo  tubes.  Modulators,  Electromagnetic 
poises,  L  bsad,  X  band.  Resonators,  Walvieguldes,  BuUdings. 

A  Murey  was  made  of  the  various  uses  o|  the  facility  In 
the  investigatton  of  plasma  physics  and  the  efftets  of  the 
plasma  phiiinomena.  The  high  voltage  power  supply,  resonant 
rlags,  drivers  and  modulators  to  be  used  in  the  facility  were 
delineated.   Three  ooodulators,  three  resonant  rings,  and  two 
ditvers  will  be  Inchided  In  the  Initial  facility  configuration. 
Tte  modulators  wUl  be  hard  tube,  soft  tube,  and  floating  deck 
types  and  the  drivers  will  be  L-band  pulsed  and  X-baod  o-w 
Ij^ies.  The  resonant  rings  will  be  oversixed  waveguide  at  L- 
baod  and  X-band  frequencies  and  circular  waveguide  at  X- 
band.   The  initial  building  design  was  completed  and  a  layout  is 
laclurted.   The  initial  facility  coofiguratlob  comprises  five 
■ujor  areas:   administration,  auxiliary  equipment  and  shops, 
tmt  bay,  transiormer  vault,  and  capacitor  vault.  (Author) 


AD-M2  411  Dlv.   SO,  8,  14 

OTS  Prices:  HC  $3.00/MF  $0.75 


PROP]  imiBS 


Bufbes  Aircraft  Co..  Culver  City,  Calif, 
KLBCTRICAL  AND  ELECTRONIC 
MATERIALS:  INFORMATION  RETRIEVAl, 
Rapt,  for  22  Jan  63-31  Jan  64, 
by  H.  Ttaayne  Jobnsoo  and  Dana  H 
89p   P-64  10 


OF 
PROGRAM. 

Apr  64. 


Contract  AF88  616  8438,  ProJ.  7381,  Task  738103 
ASD  TDR62  5S9  PS 


Descriptors:  (Informatloo  retrieval.  Electronics), 
Bibliographies,  Abstracting,  Indexes,  Computers,  AbstraotlK. 
Periodioals,  Reports,  Materials,  Electrical  properttes.  ^^ 

The  use  of  the  Electronic  Properties  Information  Center's 
oollection,  a  modified  pre-ooonttnated  Index,  indexed  for 
storage  and  retrieval  either  manually  or  throu^  a  1401 

Conqjutor,  U  treated  briefly  and  note  Is  made  of  changes.  Tte 
nine  categories  of  materials  searched.  Indexed  and  documented 
are  semioonckictors,  insulators,  ferrites,  ferroeleotrlos. 
ferromagnetics,  eleotroluminescents,  thermionic  emitters, 
metals  and  siqwrconduotors.  The  overl^)pli«  and  Inter- 
dependence of  materials  In  these  categories  is  discussed. 
Approodmately  11,500  articles  had  been  coUected  and  Indexed 
•nd  1200  pages  of  daU  sheets  pubUshed  as  this  remort  was ' 
oompleted.  (Auttior) 


AD-602  506  Dlv.   30 

OTS  Prices:  HC  $4.00/MF  $0.75 

Westln^iouse  Defoise  and  ^;>ace  Center,  Baltimore,  Md. 
STUDY  AND  INVESTIGATION  TO  DEVELOP  COMPILER 
TECHNIQUES  REQUIRED  FOR  PROGRAMMIMQ  THE  PARAL- 
LEL NETWORK  COMPUTER. 
Final  rept. 
Jun  64.  10^ 

Contract  AF30  602  3146,  ProJ.  5581,  Task  558109 
RADC  TD1164  175 

Unclassified  report. 

Descriptors:  (•Programming  (Computers),  Compilers), 
CCooqiilers,  Programming  (Computers)),  Control  sequences. 
Computer  logic.  Input-output  devloes,  InstructiOB  mummiff. 

This  report  describes  the  work  oompleted  on  the  first  phase 
of  a  planned  program  to  develop  techniques  for  a  compiler  to 
assist  in  tte  programming  of  parallel  network  computers 
(90IX)M0N  conqNiter  in  particular).   Tte  one-year  development 
contract  was  terminated  by  directive  of  DOD,  DDRandE  after 
four  montte  of  progress;  therefore,  only  tte  q>eolficatlOD  of  aa 
assMnbly  language  for  tte  parallel  networic  computer  was  com- 
pleted. (Author) 


AD-602  515  Dlv.   30.  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Creedmoor  laa^  for  Psychobtologlc  Studies,  Queens 
Village.  N.  Y.  ^^ 

A  FORCE-TRANSDUCING  MANIPULANDUM  FOR  USB 

WITH  DOGS. 

Technical  r^>t.  no.  4, 

by  Michael  Kaplan  and  Richard  V.  P.  Loesch.    1964.  6n. 

Contract  Nonr2850  00 

Unclassified  report 
i 
Descriptors:  (n^ateratoiy  equipment,  Psyctelogy), 
('Psyctelogy.  Latoratoiy  equ^nnent}.  Laboratory  animals. 
Dogs,  Voltage,  Transducers,  Reconflng  systems. 
PrwamplMers.  Reaction  (Psychology).  Design, 
Psychophystology,  Test  equipment. 

A  pedal-pressing  manlpulandum  for  use  with  dogs  Is 
described.   The  device  transduces  forces  from  zero  to 
10,000  gnma,  and  voltage  output  Is  linear  over  tte  oitln 
range.  (Auttei) 


AD-602  528  Dlv.   30,  18,  16 

OTS  Prices:  HC  $a.OO/MF  $0.50 
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Institute  for  the  Stu4y  of  Fatlfue  and  RaUaUUty, 


DhHtion  30    RESEARCH  AND  RESEARCH  EQUIPMENT 


CobnnUa  UnlT.,  N.  Y. 

ON  UPPER  AND  LOWER  BOUNDS  OF  THE  PROBABILITY  OF 

FAILURE  OF  SIMPLE  STRUCTURES  UNDER  RANDOM 

EXCITATION. 

Technical  rept.  no.  1, 

Iqr  M.  Shti>nn»k«.  Deo  63.  a0p 

UnoUsslfled  report 

SiMiiaored  by  Office  at  Naval  Reaearob.  Air  Force  MatertaU 
Laboratory,  Adranoed  Research  Prolects  Agency. 

Descrlptora:  (•ProbablUty,  Reliability).  (*Stnicture8,  Relia- 
bility). (^Oscillators,  Failure  (Mechanics)).  Linear  systems, 
Stresses.  Mechanical  properties.  Spacecraft.  Atmospheric 
motion.  Earthquakes.  Motion,  Eqiu^ons.  Statistical  functions. 
Stochastic  processes.  Calculus  of  Tariatlonq«  Numerical 
analysis.  Programming  (Computers),  Digital  oomptitars. 
Statistical  analysis. 

Upper  and  lower  bounds  are  given  for  fbe  probability  P  sub  x 
(T;  -  lambda  sub  1,  lambda  sub  2)  (lambda  sub  1,  lambda  sub  2>0) 
that  a  separable  process  x(t)  crosses  barriers  at  -lambda  sub  1 
sad  lambda  sub  2  in  the  interval  (O.  T)  under  zero  initial  condl- 
tUio  x(0)  =  O.  The  displacement  of  a  dan4>ed  oscillator  with  one 
degree  of  freedom  due  to  a  nonstatlonary  Gaussian  random  Input 
Is  Investigated  as  an  illustration  of  an  analysis  that  does  not  re- 
quire the  Input  to  be  white  noise.   If  failure  of  the  system  Is 
aasumed  to  occur  when  the  absolute  value  of  the  displacement 
HBOeeds  a  critical  value  lambda,  then  P  sub  x  (infinity, 
-lambda,  lambda)  Is  the  probability  of  failure  of  the  system. 
Under  certain  conditions,  approximations  for  lower  and  upper 
bounds  of  P  sub  x  (infinity;  -  i»»">'Ha,  lambda)  are  numerically 
evaluated  «nth  the  aid  of  an  electronic  digital  computer.   The 
result  shows  that  the  present  method  estimates  P  sub  x 
(infinity;  -  lamhria,  lambda)  in  a  sufficiently  narrow  interval 
and  over  a  sufficiently  wide  range  of  the  probability  values  as 
required  In  reliability  analysis.   Applications  to  air  and  space- 
craft subject  to  infrequent  severe  atmospheric  turbulence  and  to 
stntctures  subject  to  earth  quake  accelerations  are  suggested. 
(Author) 


AI>-«02  577  •  Dlv.   30 

OTS  Prices:  HC  $1.00/MF  J0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wri^t- 

Patterson  AFB.  Ohio. 

I«SK}N  OF  MODELS.  DIMENSIONS,  AND  SIMILARITY. 

by  L.  L  Sedov.   4  May  64.  25p 

FTD  MT63  311;   TT  64  U945 

Unclassified  report 

Edited  -mnf-hina  trans.  of  Priroda  (USSR)  1953  ^.  44no-  7. 
p.  13-U. 

Descriptors:   (*Mathematlcal  models,  Design),  (*Models 
(Simulations),  Design).  Analysis,  Scientific  research. 
Mathematics,  USSR. 


AD-602  617  Div.    30,  28 

OTS  Prices:  HC  $2.00/BIF  $0.50 

Electronic  Systems  Dlv..  Air  Force  Systems  Command. 

Bedford.  Mass. 

AN  AUTOMATED  FACILITY  FOR  FORCED-CHOICE  SIGNAL 

DETECTION  EXPERIMENTATION, 

by  WiUiam  H.  Watklns.  Raymond  S.  Nlckerson  and 

John  R.  Scbjelderup.  Apr  64,  32p 

ProJ.  7682 

ESD  TDR&l  383 

Unclasstfied  report 

Descriptors:  (•Signal  generators.  Design),  (•Visual  signals. 
Visual  perception),  ('Auditory  signals.  Auditory  perception). 
peroBptioo.  DIcplajr  aystems.  Date  proosMlnf 


systems.  Input-output  devices.  Data  processing  systems. 
Computers,  Tapes.  Control  systems.  Anecholc  chambers. 
Noise,  Human  engineering. 

The  facility  described  allows  presentation  of  visual,  auditory, 
or  bisensory  signals  for  the  study  of  forced-choice  signal 
detection.    Means  are  provided  for  Informing  the  observer, 
prior  to  each  trial,  of  the  signal  mode  he  should  expect  on  that 
trial.    Considerable  flexibility  Is  provided  for  the  scihedullng 
of  Intermittent  noise  (aud.  and/or  vis.)  within  an  observation 
interval.   The  facility  Includes  an  observer's  station  within  aa 
anecholc  chamber  and  a  control  unit  In  a  separate  room.   Data 
collection  sessions  are  fully  automated.   The  control  system 
reads  a  paper  tape  Input  and  produces  a  paper  tape  output. 
Input  (stimulus  scheduling)  tapes  are  generated,  and  output 
(data)  tapes  are  processed,  by  a  PDP-1  computer.  (Author) 


AD-602  621  Div.   30.  5.  6,  12 

OTS  Prices:  HC  12.00/MF  $0.50 

Lincoln  Lab.,  Mass,  Inst.  o<  Tech.,  Lexington. 

DIVISION  7.    ENGINEERING. 

Quarterly  progress  rept.  for  1  Mar-31  May  64, 

15  Jun  64,  30p 

Contract  AF19  628  500 

ESD  TDR64  337 

Unclassified 


Descriptors:  (•Radio  astronomy.  Antennas).  (•Tracking,  Air- 
borne), (*Space  communication  systems.  Satellites  (Artificial)), 
Structural  shells.  Programming  (Computers),  Parabolic 
antennas,  Radar  equipment.  Radiometers,  Jet  planes.  Manned 
spacecriit.  Atmosphere  entry.  Target  discrimlnaHon. 
Engineering. 

A  continuing  effort  under  the  General  Research  Program  con- 
cerns the  mathematical  analysis  of  parabololdal  shells  and  the 
devek^ment  of  computer  programs  and  techniques  for  analyzing 
the  large  and  accurately  contoured  antennas  and  supporting 
structures.  The  Haystack  Hill  antenna  has  been  completely  as- 
sembled and  Ito  parabolic  surface  adjusted  In  accordance  with 
optical  measuremente  taken  after  assembly.  A  continuing  anal- 
ysis is  being  made  of  measurement  resulte  for  possible  future 
adjustmente.    Meanwhile,  system  interconnections  and  the  out- 
fitting of  radiometer  and  radar  RF  boxes  are  continuing.  Instru- 
mentation of  the  KC-135  aircraft  for  the  PRESS  program  has 
entered  Its  third  and  final  stage.   Two  major  efforto  under  the 
Space  Communications  Program  are  the  experimental  research 
satellite  and  the  e}q>erlmental  terminal.    Mechanical  design, 
fabrication,  and  testing  of  the  satellite  structure,  together  with 
ite  support  and  ejection  mechanisms,  are  proceeding  on  schedule. 
Additional  tasks  for  the  Apollo,  AMRAD.  and  Re-entry  Phyaica 
Programs  are  detailed.  (Author) 


AO-602  656  Dlv.    30,  8 

OTS  Prices:  HC  $6.00/MF  $1.25 

RCA  Defense  Electronic  Producto,  Camden.  N.  J. 

NEUBISTOR  LOGIC  TECHNOLOGY. 

Final  rept. 

Jun  64.  213p 

Ccmtract  AF30  602  2761,  ProJ.  5581.  Task  558101 

RADC  TDR64  123 

Unclassified  rqmrt 

Descriptors:  (*Lasers.  Fiber  optics),  (•Neuristors, 
Optical  materials).  (•Digital  conqiuters.  Lasers). 
(Computer  logic.  Ll{^t  pulses.  Pulse  generators.  Light 
transmission.  Absoiption.  Circuite.  Optical  propertiea. 

The  objective  of  the  contract  was  to  investigate  Oie 
feasibiltly  of  hl(^-speed  computers  in  which  all  signals  are 
in  the  form  of  optical  energy.   The  major  portion  of  the 
Investlgatioo  waa  devoted  to  the  canoefit.  reallntlnn.  and 
I  of  as  opttoal  aatorabla  abaoftwr.  Two 
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■naral  Ibrma  of  optical  ooD^nitora  were  fcivestlgated.  Tbe 
flrat  waa  baaed  on  an  optical^  pumped  soheme  using 
■auTlator-Uke  lines  produced  from  fiber  optic  lasers. 
TUa  inveatlgation  Included  a  theoretical  study  of  energy 
flow,  pulae  ahaping,  material  and  pumping  requiremento, 
and  experimental  evaluation  of  suitable  namristor  materials. 
The  other  form  of  optical  computer  Investigated  was  based 
OB  electrical  pumping  and  consisted  of  coupled  laser 
reaooators.  This  study  was  confined  to  determining  the 
material  requiremento  and  device  configuration.   The 
fhul  aectton  of  the  report  deacrlbea  an  experimental  Invea- 
ttf^ton  of  a  fast  light  pulse  generator  and  aaaociated 
detectton  equipment  neceasary  to  test  future  matorlala  for 
optical  computers.  (Authoz) 


AD-602  671  Dlv.   80 

OTS  Prices:  HC  $1.00/MF  $0.50 


Boeing  Scientific  Research  Labs.,  Seattle,  Wash. 
UNIFORM  RANDOM  NUMBER  GENERATORS, 
by  M.  Donald  MacLaren  and  George  Marsaglia. 
Apr  64.  22p  Dl  82  0349,  Boeing  Math349 

Unclassified  report 

Also  available  from  the  authora. 

Deaorlptors:  (*Dlgital  computera.  Pulse  generators), 
(•Numbers,  Sequences).  Programming  (Computers), 
Monte  Carto  method.  Teste,  Statistical  teste. 

This  paper  dlacusses  the  testing  of  methods  for  generat- 
ing uniform  numbers  In  a  computer— -the  commonly  used 
BulttpUcative  and  mixed  congruential  generators  as  well 
aa  two  methods.   Teste  proposed  here  are  more  stringent 
ttan  those  usually  applied,  because  the  usual  teste  for 
raadoameas  have  passed  several  of  the  commonly  used 
procedures  which  subsequently  gave  poor  resulte  In  actaal 
Monte  Carlo  calculations.   The  principal  difficulty  seems 
to  be  that  certain  simple  functions  of  n-tuples  of  uniform 
random  numBers  do  not  have<the  distribution  that 
probability  theory  predicte.   Two  alternative  generating 
methods  are  described,  one  of  them  using  a  tabte  of  uniform 
nombers.  the  other  one  combining  two  congruential 
geoerators.   Both  of  these  methods  passed  the  testa, 
whereas  the  conventional  multiplicative  and  mixed 
ooogrueDtlal  methods  did  .not   (Author) 


AD-602  691  Div.   30 

OTS  Prices:  HC  $3.00/MF  $0.7S 


Nattonal  Cash  Register  Co.,  Daytoo,  CMito. 

flDfULATION  AND  EVALUATION  OF  PHONETIC  SPEECH 

RBCOQNITION  TECHNIQUES.    VOLUME  V.    SUMMARY 

B8PORT, 

bgr  Klaus  W.  Otten.   Apr  64.   60p  NCR  11 DUFSV 

OoBtract  AF33  657  9205,  Pro).  4335.  Task  433521 

RTD  TDR63  4005  V5 

Unclassified  report 

Descriptors:  (*Speech  recognition,  Emulation), 
(*Sound  signals.  Speech  recognition).  Speech  representa- 
tlOD,  Speech,  Analysis.  Automatic.  Programming  (Com- 
puters). Language.  Acoustic  prc^rties.  Pommunloatinn 
theory.  |i 

Bfbrto  in  recognizing  speech  at  the  acouattcal  level  are 
daaoribed  for  Imth  discrete  i^onemes  and  connected  speech, 
sa  rapreaented  in  a  multidimensional  recognition  space. 
Qeneral  properttos  of  hl|^r-order  recogattton  methods 
are  described,  with  en^ihasis  placed  on  their  dependence 
oo  a  lower-order  (acousttoal)  recognition  method.   (Author) 


AD-602  693  Div.   SO 

OTS  Pricea:  HC  $4.00/MF  $1.00 

Westinghouse  Defense  and  Space  Center,  Baltimore,  Md. 

MULTIPLE  PROCESSING  TECHNIQUES. 

Final  rept., 

Am  64.   13^ 

Cootraot  AF30  602  3417.  ProJ.  5581.  task  558109 

RADC  TDR64  186 

Unclassified  report 

Descriptors:  (*Date  processing  systems.  Computera), 
(•CoD^uters.  Networks).  Programming  (Computers), 
Circuite.  Coding.  Integrated  circuite.  Diodes.  Amplifiers. 
Design.  Programming  languages.  Delay  lines.  Magnetic 
tape.  Magnetic  core  storage.  Computer  logic.  Coding, 
Typewriters,  Transformers. 

The  rqwrt  describes  the  design  and  apenUBg  principles 
of  the  SOLOMON  n  conqMter.   The  basic  cooc^  is  similar 
to  the  Parallel  Network  Computer  (SOLOMON).   The 
Parallel  Network  Con^Mtor  design  consisted  of  1034  process- 
ing elemente  operating  in  parallel  on  a  single  problem 
under  the  control  of  a  central  unit.   It  produced  a  system 
which,  when  applied  to  many  problems,  was  much  faster 
than  present  day  computers.   The  SOLOMON  n  computer 
design  has  resiUted  in  some  logical  changes  to. the  Proceaa- 
Ing  Elemente  developed  for  tte  Parallel  Network  Com- 
puter to  produce  a  much  faster  compdtlng  element.   These 
changes  have  resulted  In  a  fixed  word  length  and  an  ex- 
tremely fast  add  and  multiply  operations.   Also  changes 
have  been  made  in  the  control  unit  and  some  programming 
changes  to  pnxkice  a  much  faster  (grating  system. 
(Author) 


AD-602  706  Dlv.   30.  8.  16,  32 

OTS  Pricea:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Sante  Monica,  Calif.' 

CYBERNETICS  AND  ITS  DEVELOPMENT  IN  THE 

SOVIET  UNION. 

by  Roger  Levien  and  M.  E.  Maron.   Jul  64.  4(^ 

RM-4156PR 

Contract  AF49  638  700 

Unolsaaifled  report 

Deaorlptors:  (^Cybernetics,  USSR).  Conununicatlon 
theory.  Bionics,  Artificial  intelligence.  Digital  com- 
puters. Brain.  Nervous  system.  Physiology.  Social 
sciences,  AtUtudes,  Economics.  United  States,  Theory, 
History. 

The  report  Is  an  introductton  to  the  subject  of  cyber- 
netics, with  special  reference  to  Ite  origins  and  ramifl- 
cattons  in  the  United  States  and  ite  subsequent  devel<q>- 
ment  In  the  Soviet  Union.   As  a  survey  document  only, 
it  was  prepared  to  provide  a  non-scientific  audience 
with  suKlclent  background  to  facilitate  ai^reciation  of 
tbe  potential  impact  of  cybernetics  on  science  and 
society.   As  in  the  United  States,  scientific  research, 
militaiy  applications,  economic  planning,  education, 
industry,  ete.,  are  affected  by  developmente  in  cyber- 
netics.  Following  a  brief  introductton,  the  report 
traces  the  birth  of  cybernetics  and  sketebes  Ite  early 
development  and  ite  growth  and  entergence  in  the 
West.  Sovtot  cvbemettos  is  also  examined. 


AD-602  708  Div.   30 

OTS  Prices:  HC  $4.00/MF  $1.00 

Litton  ^stems.  Inc.,  Woodland  Hills,  Calif. 
IXDGICAL  DETERMINISM  IN  NETWORK  SYNTHESDk 
Rept.  for  Apr  63r>Apr  64. 
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by  J.  Robert  Logan.  Apr  64,  147p 

Contract  AF33  657  11052.  Pro].  7062.  Task  706206 

AL  TDR64  80 

Unclassified  report 

Descriptors:  (•Switching  circuits,  Syntherts),  {*Computer 
logic,  Networics),  Input-output  devices.  Digital  computers. 
Mathematical  logic,  Special  funcUoos  (Mathematical), 
Factor  analysis.  Matrix  algebra. 

This  report  Is  concerned  with  network  synthesis  as  it 
would  exist  under  the  philosophy  of  logical  determinism. 
The  basic  working  concepts  of  this  philosophy  are  discussed. 
Some  of  the  mechanics  of  handling  data  are  reviewed  with 
regard  to  input-output  schemes  and  the  formats  which  are 
employed.    A  synopsis  of  congruent  partitioning  provides  a 
base  for  further  development.    Deterministic  factoring  Is 
discussed,  and  illustratively  applied  to  a  sample  system. 
Se«|uential  networks  are  depicted  as  a  result  of  further 
treatment  of  deterministic  factoring.   It  is  shown  how 
novel  logic  elements  can  be  processed  by  the  basic  congru- 
ent partitioning  theory  by  its  appllcatloD  to  the  sample  case 
of  exclusive  OR  circuitry.  (Author) 


AD-602  800  DlY.    30 

OTS  Prices:  HC  $7.00/MF  $1.75 

David  Taylor  Model  Basin,  Washington.  D.  C. 
PROCEEDINGS  OF  EXECUTIVE  SEMINAR  ON  THE  \fSE 
OF  HIGH-SPEED  CALCULATORS  FOR  THE  SOLUTION 
OF  NAVAL  PROBLEMS,  APPLIED  MATHEMATICS  LAB- 
ORATORY, 7-9  SEPTEMBER  1960, 
ed.  by  L.  Layton,  H.  Smith,  and  L.  Ch^eld. 
May  61,  370p 
DTMB  1519 

Uhclassifled  report 

A  portion  of  Oils  document  is  nonreproducible. 

Descriptors:  (*Symposia,  Computers),  (♦Computers, 
Symposia).  Digital  computers,  Naval  research.  Data  proc- 
essing systems,  Ships,  Design,  Engineering,  Mathematics 
laboratories.  Nuclear  reactors.  Programming  (Computers), 
Management  engineering.  Mathematics,  Education,  Mechan- 
ics, Structures,  Launching,  Guided  missiles. 

Contents:    Computers,  past  and  future.  Trends  in  com- 
puter development,  A  report  on  computer  technology  outside 
the  United  States.  General  description  of  the  larc  com- 
puter system.  General  description  of  IBM  7090  system. 
Universal  data  processing  system  at  DTMB,  Computer  data 
format  translator.  Bureau  of  ships  computer  program.  Solu- 
tion of  naval  problems  on  high-speed  calculators.  Mathe- 
matical calculation  of  shiplines.  Solution  of  engineering 
problems.  Nuclear  reactor  design  calculations.  Advanced 
programming  progress.  Management  data  analysis  program, 
Adranced  programming  systems  for  management  problems. 
Teaching  of  mathematics,  NEL  developed  programming 
techniques.  Use  of  computers  for  ship  design  and  data  re- 
duction at  hydromechanics  laboratory.  Applications  of  com- 
puters to  problems  in  structural  mechanics.  Applica- 
tion of  computers  to  miasile  launch  problems.  (Author) 


AD-602  966  Div.   30.  28 

OTS  Prices:  HC  $3.00/MF  $0.75 

BCA  Labs.  Div.,  Radio  Corp.  of  America, 

Princeton.  N.  J. 

TWO-MODE  THRESHOLD  LEARNING. 

Bept,  for  May-Oct  63. 

bjr  J.  SUanslqr.  May  64.  64o 


Contract  AF33  657  11336,  Pro).  7233,  Task  723305 
AMRL  TDR64  39 

Unclassified  report 

Descriptors:  (•Mathematical  models.  Bionics), 
(♦Training,  Mathematical  models),  (♦Stochastic 
processes.  Feedback),  (•Bionics,  Behavior),  Adapta- 
tion (Physiology),  Cybernetics,  Pattern  recognition. 
Retraining,  Computers,  Control,  Adjustment 
(Psychology),  Sensory  perception.  Simulation, 
Environment.  Learning. 

In  certain  'threshold  learning  processes'  (TLPs)  associ- 
ated with  pattern  recognition  and  sensory  perception, 
the  process  of  training  an  observer  to  recognise  patterns 
or  distinguish  levels  of  sensory  excitation  may  be 
modeled  by  a  finite-state  Markov  chain.    The  statistics 
of  the  signals  received  by  the  observer  move  at  ran- 
dom between  two  sets  of  parameters  In  a  'two-mode' 
TLP.  modeled  by  a  two-naode  Markov  chain.    Using 
a  probabilistic  measure  of  effectiveness,  the  effec- 
tiveness of  a  'simple  incremental'  feedback  policy  is 
shown  to  be  greater  for  two-mode  TLPs  than  for 
one-mode  TLPs  over  a  certam  range  of  environ- 
mental and  structural  statistics.    A  method  of  de- 
signing periodic  train-work  schedules  for  two-mode 
TLPs  Is  described.    ('Train*  and  'work'  correspond 
to  'closed-loop'  and  'open-loop'  respectively.)   In 
many  real  adaptive  processes  an  'RC  approximation' 
of  the  train-work  dynamics  is  appUcatile.    For  these 
processes  the  ratio  of  working  time  to  retraining 
time,  yielding  a  desired  periormance  level,  is  maxi- 
mizeid  when  the  work- retrain  period  is  made  as  small 
as  possible.    Many  stochastic  processes  present 
modeling  problems  of  near  psychological  complexity. 
Ways  in  which  open-loop/closed-loop  relationships 
can  help  the  life  scientist  or  engineer  model  adaptive 
stochastic  processes  by  two-mode  TLPs  are 
Indicated.  (Author) 


AD-602  969  Div.    30.  7,  8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Southern  Research  Inst..  Birmingham,  Ala. 

PARTICLE  SIZE  ANALYZER  INSTRUCTION 

MANUAL. 

20  Jun  62,  78p 

Contract  DA18  064CML2793 

Unclassified  report 

Descriptors:  (*Particle  size,  measuring  devices  (Eleo- 
trical  and  electronic)),  (* Measuring  devices  (Electri- 
cal and  electronic).  Particle  size).  Photometers. 
Pulse  height  analyzers.  Design,  Operation,  Callbratloa, 
Maintenance,  Instructton  manuals. 

This  manual  presente  operation,  calibration  and  mainte- 
nance procedures  for  six  particle  size  analyzers.   The 
instruments  are  composed  of  two  housings,  one  con- 
taining a  dual  pbotonteter  with  regulator  and  preampli- 
fier circulte.  and  the  other  containing  power  supplies 
and  pulse  height  analyzing  circulte.    Each  instrument 
is  provided  with  a  plywood  carrying  case,  which  also 
contains  a  weather  station  bouse  and  collapsible  legs 
for  conversion  to  an  all-weather  operating  stand. 
The  photometers  and  analyzers  are  numbered  P-1 
through  P-6  and  A-1  through  A-6,  respectively,  and 
are  suitable  for  use  In  any  combination.    However,  s 
given  combmation  must  be  calibrated  for  particle 
size  as  a  unit.   The  analyzers  are  designed  to 
operate  from  external  6-volt  batteries  and  to  read 
out  into  four  dual-channel  Esterllne-Angus  Model 
602  recorders.  (Author) 
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AD-602  426  Div.   31,  25 

OTS  Prices:  HC  $3.00/MF  $0.50 

Institute  of  Engineering  Research,  Univ.-^  California. 

Berkeley.  ^ 

THIN-WALLED  BOX  GIROER,  THEORY 

EXPERIMENT, 

by  H.  A.  Schade.  Jun  64,  55p  NA-64  6 

Contraot  NObs-90187,  ProJ.  SP013  03  01,  tssk  1977 

Unclassified  report 

Descriptors:  (•Ship  structural  componente.  Beams 
(Structural)),  ('Box  beams.  Ship  structural  componente). 
Ship  hulls.  Structural  parts.  Models  (Simulations),  Loading 
(Mechanics),  Deformation,  Stresses,  Theory,  Model  tests. 

The  thin-walled  box  girder  is  a  convenient  mathematical 
sad  phjrsical  model  of  the  ship  envelope  structure.   This 
psper  gives  a  theory  of  response  of  such  a  girder  to  bending 
loading,  and  results  of  a  series  of  tests  on  a  large  model.   The 
losding  produced  highly  unconventional  strain  patterns,  and 
ocarespondence  between  theory  and  experiment  is  exceUent. 
(Author) 


AD-602  473  Div.   31,9 

OTS  Prices:  HC  $4.00/MF  $0.76 


Hydronautlos,  Inc.,  Laurel,  Md. 

SUPERCAVITATING  PROPELLERS  HIST^Y, 

OPERATING  CHARACTERISTICS,  MECHi|l[nSM  OF 

OPERATION, 

by  Marshall  P.  Tulin.    1  3\m  64,  113p 

Hydro  TR127  6 

CootracU  NObsS4720,  Nonr3435  00,  Pro].  $R062  265 

Unclassified  report 


1 


Descriptors:   (♦Propellers  (Marine),  CaHtetlon), 
(•Cavitation.  PropeUers  (Marine)),  Propialler  blades.  Fluid 
dynamic  properties.  Thrust,  Velocity,  Effectiveness, 
C^ration,  Fluid  flow,  Ventilatloa,  Uft,  Drag, 
Momentum. 

This  pi4>er  contains  discussions  of:  The  historical  develop- 
ment of  supercavltatlng  and  ventilated  propellers;  their 
operating  characteristics;  and  the  mechanlBm  of  their 
operation.   The  operating  characteristics  are  discussed 
,  largely  in  terms  of  four  regimes  of  propeller  operation  for 
which  definitions  are  given.   These  are:  siibcavitating, 
partially  cavitating,  supercavltatlng,  and  fULly-siq>er- 
oavltatiog.   The  presenUtion  of  propeller  characteristics 
In  various  forms  and  their  meaning  Is  discussed.   The 
arched  shape  of  the  fully-supercavitating  characteristic 
curve  (k  sub  t  vs.  J)  is  described  and  explained.   New 
pbeoomena  which  dominate  the  mechanism  of  operation  of 
•>Vercavltating  propellers  are  described.   These  are  cavity 
blockage  and  blade-cavity  Interference.   Some  quantlUtlve 
theoretical  resulte  relating  to  these  phenomena  are  pre- 
seoted.   It  is  explained  bow  these  phenomena  account  for 
effects  on  thrust  and  efficiency,  observed  experimentally, 
but  not  previously  understood.    Fundamental  differences 
In  the  mechanism  of  operation  of  sub  and  ^tpercavltating 
propellers  are  revealed.   (Author) 


AD-602  494 
OTS  Prices: 


Div.   31.  25 
HC  $2.00/MF  $0.50 


David  Taylor  Model  Basin.  Washington.  D.  C. 
THEORETICAL  AND  EXPERIMENTAL  DBTERBONATION 
OP  DAMPING  CONSTANTS  OF  ONE-  TO  THREE- 
DIMENSIONAL  VIBRATING  SYSTEMS. 
Research  and  development  rept. 
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by  Ralph  C.  Leibowitz  and  E.  H.  Kennard.  Jun  64.  43p 
DTMB  1770 

Unclassified  report 

Descriptors:  (*Shlp  structural  componente.  Vibration), 
(♦Vibration.  Damping),  Oscillation,  Marine  rudders. 
Equations,  Energy,  Frequency.  Flutter.  ' 

Formulas  are  deduced  for  vibrating  systems  of  one,  two, 
and  three  dimensions.    Undamped  and  damped  free  vibratloos 
and  harmonic  forced  vibrations  are  treated.    Methods  are 
proposed  for  calculating  the  damping  constante  from  test 
observations.    (Author) 


AO-602  544  Div.   31.  9 

OTS  Prices:  HC  $4.00/MF  $1.00 

Southwest  Research  Inst.,  San  Antonio,  Tex. 
VIBRATION  Ctl\RACTERISTiCS  OF  THRSE  REPRE- 
SENTATIVE HYDROFOIL  CONFIGURATIONS. 
Final  rept. 

by  Kisbor  D.  Doshi  and  (3uido  E.  Ransleben,  Jr. 
Sep  63.  rev.  Dec  63.  130p 
Contract  NObs88114X.  Pro].  5712792 

Unclassified  report 

Descriptors:  (•HydrofoUs,  VlbraUoa),  Model  teste. 
Mathematical  models.  Loading  (Mechanics),  Fluid 
dynamic  properties.  Experimental  data,  Hydrodynamic 
configurations.  Resonance. 

Comparisons  are  made  between  theoretical  and  measured 
resonant  frequencies  for  three  representative  hydrofoil 
configurations  (Inverted  PI,  Vee  and  Inverted  Tee),  with 
variable  end  conditions  and  depth  of  submergence  in  water. 
Theoretical  calculattons  were  based  on  influence  coef- 
ficlente,  accojQtlnr  for  the  'apparent  mass'  effect  of  the 
water.   Agreemeit  oj  frequencies  through  the  first  six 
to  eight  modes  of  vibration  for  all  configurations  Is 
generally  exceUent,  being  well  within  10%  In  most 
instances  and  in  no  case  greater  than  18.  1%.    Agreement 
on  mode  shapes  is  also  generally  good.    (Autboi) 


AD-602  618  Div.    31,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

David  Taylor  Model  Basin.  Washington,  D.  C. 
THEORETICAL  AND  EXPERIMENTAL  DETERMTNAT'ON 
OF  DAMPING  CONSTANTS  OF  ONE-  TO  THREE- 
DIMENSIONAL  VIBRATING  SYSTEMS, 
by  Ralph  C.  Leibowitz  and  E.  H.  Kennard.  Jun  64,  43p 
DTMB  1770;  AD  602  494 

Unclassified  report 

Descriptors:  (•Ship  structural  componente.  Vibration), 
.(♦Vibration,  Damping),  (♦Damping,  Vibration),  Marine 
rudders.  Flutter,  Oscillation,  Energy,  Equations, 
Frequency,  Algebra,  Numerical  analysis. 

Formulas  are  deduced  for  vibrating  systems  of  one,  two, 
and  three  dimensions.   Undamped  and  damped  free  vibra- 
tions and  harmonic  forced  vibrations  are  treated.    Methods 
are  proposed  for  calculating  the  damping  constante  from 
test  observations.    (Author) 


AD-602  681  Div.    31,  23,  29 

OTS  Prices:  HC  $2.00/MF  $0.50 

Feltman  Research  Labs.,  Picatinny  Arsenal,  Dover,  N.  J. 

FLOTATION  CAPABIUTY  OF  PLASTIC  AMMUNITION 

CONTAINERS, 

by  Charles  C.  Santa.  Jul  64,  30p 

PA  TR31S0 

Uaelssstfled  rq>ort 


Division  31  •  SHIPS  AND  MARINE  EQUIPMENT 


Descriptors:  (•Ammunition,  Containers),  (♦Containers, 
Flotation),  (*Llfe  rafts.  Containers),  Plastics,  Marine 
safety  equipment.  Buoyancy,  ^rvlvaL 

This  report  describes  the  metiiod  used  and  the  results  ob- 
tained in  determining  the  ability  of  empty  plastic  ammuni- 
tion containers  of  various  sizes  to  flo&t  a  man  and/  or  equip- 
ment.   Rafts  fabricated  from  these  containers  were  also 
tested  to  determine  tfaelr  suitability  as  flotatton  devices. 
(Author) 

AD-602  933  Dlv.   31,  27 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 

FEASIBILITY  STUDY  OF  PONTOON  BARGE  WATER 

JET  PROPULSION  AND  STEERAGE, 

bjr  B.  H.  Bryner.    23  Jun  64,  9p 

Prol.  Y  ROll  01  01  069 

NCELN6U 

Unclassified  report 


Descriptors:   (*Marlne  propulsion.  Jet  propulsion), 
(*Jet  propulsion.  Marine  propulsion).  Feasibility 
studies.  Floats,  Barges.  Pro|>ulBlon,  Guidance, 
Reviews. 

A  study  was  made  to  determine  the  feasibility  of  apply- 
ing water  jet  propulsion  to  pontoon  structures  and  to 
ascertain  the  state-of-the-art  of  a  suitable  commercial 
pump  and  power  unit.   The  resulte  of  the  study  indicate 
that  a  water  jet  propulsion  system  can  be  built  which 
will  have  performance  characteristics  equivalent  to 
those  of  the  Model  06DH  propeller  unit  while  operating 
in  deep  water.   Such  a  system  will  be  superior  to  the 
06DH  unit  in  surf  operattons  because  the  water  jet 
system  has  few  operational  proUems  In  the  surf  zone. 
This  Improved  performance  carries  with  It  a  penalty 
In  the  h^her  power  required  and  fuel  consumption. 
Adequate  power  unite  are  available,  but  no  suitable 
commercial  pump  can  be  obtained  as  a  shelf  itenou 
Fabrication  of  a  pump  with  the  necessary  operational 
characteristics  is  within  tbs  pxeMOt  atata-af-tbe-art. 
(Author) 
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32.  Miscellaneous  Arts  and  Sciences 


AD-Ma  336  Dlv.    32,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 

Xra  PROPOSAL  FOR  A  JOINT  LUNAR  EjtpEDmON: 

BACKGROUND  AND  PROSPECTS, 

by  Altoo  Frye.  Jan  64,  a4|>   P-2808 

Unclassified  rq>ort 

£f*''^L"'  <**■**  *"«**•  PoUtical  science),  (♦Moon. 
Spwe  fli^)  CPoUtical  «rtenoe.  Sp«5e  flSu),  MaS 
2JW«raft,  Foreign  poUoy.  United  States,  USSR,  Economics, 


AD-602  327  Dlv.   32  . 

OTS  Prices:  HC  $2.00 /MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

U.  S.  BUSINESS  INTERESTS  IN  CUBA  AND  THE  RISE  OF 

CASTRO,  I 

bjr  Leland  L.  Johnson.   Jun  64,  28p   P-292a 

Unclassified  report 

Descriptors:  (♦United  States  government.  Economics), 
(♦Cuba,  Economics),  (*Polltical  science).  Government 
(Foreign),  Industries. 

The  paper  e^lores  the  role  that  the  large  volume  of  U.  S. 
Investment  In  Cuba  may  have  played  In  helping  to  shape  political 
relations  between  the  United  States  and  Cul»  during  Fidel 
Castro's  early  years  in  power. 


AD-602  346  Dlv.   32 

OTS  Prices:  HC  tl.OO/lf F  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  CoUmand,  Wriglit- 

Pattorson  AFB,  Ohio. 

MAY-DAY  ADDRESS  OF  THE  MARSHAL  OP  THE  SOVIET 

UNION, 

tay  R.  Ya.  Malinovskll.   28  May  64,  12p 

FTD  TT64  535.  TT  64  11872 

I^ielibslfled  report 

Uaeditad  roug^  draft  trans,  fro^  Pravda,  Moscow  (USSR) 
1964,  no.  123(16709)  p.  1,  3. 

Dsacrlptors:  (♦Political  science.  Commuoipm),  Qoveinment 
(Foreign),  USSR,  Reports. 


AI>-«0a357  Div.   3$ 

OTS  Prices:  HC  $4.00/MF  $0.75 

TRW  Computers  Co.,  Canoga  Park.  Calif. 
AUTOMATIC  ABSTRACTING  OF  RUSSIAN  TEXT. 
Final  rept. 

Jun  64,  10^   TRW  432  402  | 

Cootract  AF30  602  3202.  Pro].  4594.  Task  499401 
RADC  TDR64  156  ] 

I  Unclassified  report 

D— oriptors:  (♦Abstracting.  Automatic),  (•Machine  transla- 
tion, Abstraottng),  Abstracte;  Vocabulary.  I>TOgrammli« 
(Computers).  Language,  USSR. 

Tba  report  describes  the  development  of  a  technique  that  is 
bsMd  on  previously  tested  methods  for  English  text.   Durii^ 
tttataity  an  operattng  system  was  developed  which  produces 
■■■*■    """  "*"' ^  at  RuHlan  tot  by  four  basic  mstteds 


(Cue,  Key,  Title,  and  Location)  which  were  programmed  for 
the  IBM  7094.   The  programming  involved  the  preparation  of  an 
edit  program  which  prepares  an  edit  tape  of  the  text  of  Russian 
documente,  a  cue  (fictionary  program  which  pr^ares  a  tape  at 
a  fixed  word  list,  and  an  abstracting  program  which  selects  and 
outputs  sentences  of  the  Russian  document  in  transliterated 
form.    An  example  is  given  of  a  machine  abstract  produced  by 
the  combined  method,  using  Cue.  Title,  and  Location,  which  was 
found  to  be  the  preferred  method.    For  purposes  of  compari- 
son, an  abstract  (the  'target  abstract')  created  manually  accord- 
ing to  a  set  of  specific  instructions  is  also  presented.    Also  in- 
cluded are  the  conclusions  resulting  from  the  study  and  recom- 
mendations for  future  research.  (Author) 


AD-602  428  Div.    32,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Linguistics  Research  Center,  Univ.  of  Texas,  Austin.  ^ 

MACHINE  LANGUAGE  TRANSLATION  STUDY. 

Quarterly  progress  rept.  no.  4,  1  Feb-30  Apr  64, 

by  W.  P.  Lehmann  and  E.  D.  Pendergraft.  May  64.  37d 

LRC  64P20 

Contract  DA36  039AMC021.62E 

Unclassified  report 

Descriptors:  (♦Machine  translation.  Language),  (♦Language, 
Machine  translation),  %>ecial  purpose  computers. 
Programming  (Computers),  Date  processing  systems.  Control 
systems.  Armed  forces  research. 

Progress  is  reported  in  the  development  of  two  generalized 
computer  systems:   the  first  designed  to  Implement  automatic 
translation  of  languages,  the  second  to  support  basic  research 
In  linguistics.    The  systems  complement  each  other  in  that 
basic  programs  prepared  for  each  are  applicable  to,  and 
needed  In,  the  other.   The  common  system  design  contains 
three  sections:   one  for  control,  a  second  for  language  date 
processing,  and  a  third  for  linguistic  Information  processing. 
The  first  two  sections  are  now  c^>erational.   In  the  third, 
monolingual  recognition  programs  for  periormlng  lexical  and 
syntactic  analysis  and  display  were  made  operational.    The 
programs  are  being  used  to  verify  EngUsh,  German,  Russian, 
and  Chinese  syntactic  data.    Substantial  savings  were  achieved 
In  machine  time  required  for  operation  of  the  proerams. 
(Autboi)  * 


AD-602  433  Dlv.   32,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Linguistics  Research  Center,  Univ.  of  Texas,  Austin. 

A  GENERALIZED  COMPUTER  SYSTEM!  FOR  LANGUAGE 

TRANSLATION, 

by  E.  D.  PendergrafL   Mar  64,  3^  LRC  64WA1 

Contract  DA36  039AMC02162E 

Unclassified  report 

Descriptors:  (♦Machine  translation.  Language),  (♦Language, 
Machine  translation).  Programming  (Computers),  Date 
processing  systems.  Classification,  Mathematics,  Theory, 
Analysis. 

The  study  is  Intended  to  provide  a  generalized  computer  sys- 
tem which  will  Implement  translatton  of  natural  languages  by 
means  of  automatic  programming  techniques.    The  objective 
Includes  translation  of  other  languages  into  English.    An  exami- 
nation was  made  of  general  linguistic  theories  ftat  would  lend 
themselves  to  both  linguistic  and  operational  interpretations. 
A  series  of  models  (axtomizations  of  a  general  translation 
theory)  was  considered  In  the  course  of  the  study.   In  each  In- 
stance, German  and  English  coipora  were  used  in  an  attempt 
to  interpret  the  model  in  terms  of  definite  linguistic  structures. 
Three  interrelated  activities  were  studied:  mathematical,  pro- 
grammloc  and  Ungulatlo  raseiroh.  (Authoi) 
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AD-602  527  Dlv.    32,  18 

OTS  Prices:  HC  $6.00/MF  $1.25 

Department  of  the  Army,  Wswhlngton,  D.  C. 
DOCUMENTATION  AND  INFORMATION  RETRIEVAL 
ASPECTS  OF  ARMY  STUDIES.    VOLUME  H.    ANNEX  C 
TO  THE  ARMY  STUDY  SYSTEM.   STUDY 
DOCUMENTATION  AND  INFORMATION  RETRIEVAL, 
by  Charles  J.  Davis.  Mar  63.  256p 

Unclassified  report 

Descriptors:  (*Documentation,  Army  research), 
(♦Information  retrieval.  Army  research).  Subject 
indexing,  Libraries,  Review^,  Army  operations. 
Operations  research.  Management  engineering.  Warfare, 
Military  strategy.  Military  tactics.  Logistics.  Personnel 
managennent,  Military  training. 

The  documentation  and  information  retrieval  aspects 
of  Army  study  effort  is  examined.   Ei^t  relatively  inde- 
pendent study  programs  are  described.    These  programs 
are  found  to  be  documented  by  some  seventeen  different 
information  flow  mechanisms.    The  Identified  information 
flow  mechanisms  and  the  manner  in  which  the  programs 
are  managed  constitutes  a  weak  'system'  by  documentation 
and  information  flow  standards.   A  review  of  the  'state 
of  the  art'  of  library  science,  documentation  and  Infor- 
mation retrieval  trends  and  experience  is  made  to  Identify 
4  range  of  alternative  Improvements.    A  modest  pilot 
system,  to  include  a  central  reference  library  with  a 
searching  aid  and  a  periodic  bibliographic  publication,  is 
proposed.    Alternative  follow-on  improvements  are  cited 
as  candidates  for  further  research.    (Author) 


AD-602  636  Div,    32.  18 

OTS  Prices:  HC  $6.00/MF  $1.25 

Arms  Control  and  Disarmament  Agency.  Washington. 

D.  C. 

SOVIET  DISARAMENT  POUCY,  1922-1931, 

by  Robert  W.  Lambert.  May  64.  225p 

ACDA  RR64  2  .       .^   ^  _. 

Unclassified  report 

This  study  Is  a  historical  analysis  of  Soviet  disannamwit 
poUcy. 

Deacrtptors:  (•Disarmament.  USSR),  (*Hlstory, 
Dlsannament),  Analysis,  Warfare,  Arms  control.  PoUtical 
science.  Armed  forees  (Foreign),  Government  (Foreign), 
Symposia. 

The  study  is  a  historical  analysis  of  Soviet  disarmament 
policy  from  1922,  when  Moscow  first  began  to  show  serious 
Interest  in  disarmament,  to  1931,  when  arrangements  for 
tee  Disarmament  Conference  were  completed.   In  order  to 
present  the  subject  in  the  historical  context  of  the  period, 
certain  information  was  Included  on  other  aspecte  of 
Soviet  foreign  policy,  domestic  developments  in  the  USSR, 
and  the  attitudes  of  other  major  powers  toward  disara- 
ment.  security,  and  related  problems.   Soviet  policy  is 
summarized  and  the  author's  conclusions  are  set  forth  at 
the  end  of  the  narrative.   Texts  of  key  Soviet  papers  and  a 
bibliography  are  included. 


AD-602  645  Dlv.    32.  18 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 

SOME  SIMPLE  MODELS  OF  ARMS  RACES, 

by  Michael  D.  Intriligator.  Apr  64.  26p   RM3903PR 

Cootract  AF49  638  700  ,  _^ 

^^  Unclassified  report 

Dwoiipton:  (nJuclesr  weapons,  Anns  oootrol). 


Models  'Simulations),  AnalysU.  Warfare,  MllUsry 
strategy.  Dlsannament,  Political  science. 

The  study  simplifies  the  complex  structure  of  arms 
in  the  real  world  by  the  assumption  of  two  contenders,  each 
having  one  policy  variable:   weapons  stocks.    With  these 
simplifications,  arms  races  are  studied  by  means  of 
reaction  curves  that  indicate  optimal  weapons  stocks,  given 
the  weapons  stocks  of  the  opponent.    Both  classical  models 
are  extended  to  allow  for  either  a  deterrent  or  an  arms 
depriving  strategy  and  constraints  on  weapons  stocks. 
Strategic  factors  lead  to  stable  points  of  mutual  deterrence 
or  explosive  regions  In  which  one  side  can  disarm  its  oppo- 
nent and  the  opponent  cannot  deter.    Constraints  lea^  to  a 
high  level  equilibrium  if  both  sides  pursue  an  arms  de- 
priving strategy.   If  both  sides  then  know  the  constraint  of 
the  opponent,  a  low  level  of  weapons  holdings  would  exist. 
guaranteeing  for  both  the  same  desirable  property  of  the 
high  level  equilibrium:   both  sides  are  prevented  from 
attaining  the  capability  to  disarm  the  opponent.   The 
analysis  is  suggestive  only;  it  does  not  consider  the  manjr 
dimensions  of  policy.   (Author) 


AD-602  648  Dlv.    32 

OTS  Prices:  HC  $2.00/MF  $0.50 


( 


RAND  Corp..  Santa  Monica,  Calif. 

DEPENDENCY  THEORY:  A  FORMALISM  AND  SOME 

OBSERVATIONS, 

hy  David  G.  Hays.  Jul  64,  46p   RM-4087PR 

Contract  AF49  «3fl  '"0 

Unclassified  report 

Descriptors:  ('Language,  Theory),  Analysis. 

A  relatively  new  branch  of  linguistics  called  dependency 
theory  Is  surveyed  primarily  from  the  viewpoint  of  the 
professionsd  linguist.   This  is  the  first  general  treatment 
of  the  subject,  in  wliich  results  were  collected  from 
numerous  sources,  and  the  motivation  as  well  as  the 
structure  of  the  theory  are  examined  In  some  detalL 
Dependency  grammars  characterize  the  class  of  contextr 
free  languages,  assigning  to  each  sentence  of  a  charac- 
terized language  a  tree  structure  with  minimal  syntactic 
unlta  at  the  nodes.   Both  production  and  recognition 
procedures  are  given.   Either  transformational  or  stratified 
linguistic  systems  can  be  constructed  on  the  basis  of 
dependency  theory;  more  attention  Is  given  to  the  latter 
possibility.    Semantic  and  psychological  considerations  are 
cited  as  motivating  specific  features  of  the  theory,  but  they 
are  no  more  necessary  as  Jtistlficatlons  for  this  theory 
ttian  for  others. 


AD-602  660  Div.    32.  23 

OTS  Prices:  HC  $3.00/MF  $0.75 

Operations  Research  Center,  Mass.  Inst,  of  Tech., 

Cambridge. 

A  GENERALIZED  TEACHING  BIACHlNE  DECISION 

STRUCTURE  WITH  APPLICATION  TO  SPEED 

READING. 

Technical  rept.  no.  7, 

by  Theodore  R.  StroUo.  May  64,  72p 

Contract  AF19  628  2407  ^ 

Unclassified  report 

Descriptors:  (*Teaching  machines.  Computers), 
Operations  research.  Programming  (Computers). 
Equations.  Statistics,  Education.  Learning,  Tachisto- 
scopes.  Reading,  Decision  making. 

A  relatively  new  type  of  automated  instniction  called 
the  'computer-directed'  teaching  machine  is  discussed 
in  this  thesis.   Typical  present-day  teaching  machines 
either  give  every  student  the  same  Instruction  material 
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or  choose  what  material  the  student  receives  on  the  basis 
ot  his  answer  to  the  last  question.   The  oom|mter- 
dlrected  machine  chooses  instruction  material  by  mak- 
ing a  statistical  evaluation  of  the  student's  total 
behavior  in  comparison  with  other  students*  total 
behaviors.   This  .machine's  statistics  are  actually 
changed  as  new  studenta  take  the  course.   Siich  a 
teaching  machine  can  perform  very  much  lllte  a  human 
tutor  who  adjusta  his  presentation  to  fit  the  Individual 
student's  capabilities  and  who  improves  his  teaching 
technique  with  each  student.   In  this  paper  a  technique 
Is  suggested  for  comparing  teaching  machines.   The 
machine's  tutorial  functions  would  be  fitted  to  a  very 
fsneral  model  of  the  tutorial  teaching  cycle.   This 
allows  the  various  automated  instruction  de<vtces  to  be 
discussed  in  terms  of  a  common  model.    An  applica- 
tion of  the  computer-directed  machine  was  made  to  a 
qieed  reading  course.    Preliminary  experimento 
with  this  course  indicate  that  the  computer-directed 
machine  can  perform  like  a  human  tutor. 


AI>-«Oa  700  Dlv.    32.  30 

OTS  Prices:  HC  $1.00/MF  $0.50 


Linguistics  Research  Center.  Univ.  of  Texalk  AustUu 
DBVKLOPMENT  OF  AUTOMATIC  GRAMM-  ^O, 
bjr  L.  W.  Tosh.    Mar  64.  17p   LRC  64WDA1 
Grant  NSF  GN208 

Dtao  l^oslfled  report 

Descriptors:   ('Language,  Data  processing  systems), 
(*Data  processing  systems.  Language),  Analysis, 
Computers,  Programming  (Computers),  Simulation, 
Automatic. 

The  p^wr  discusses  the  problem  of  grammar  convergence 
In  context-free  phrase  structure  grammars  designed  for 
use  in  automatic  computer  analysis  of  languMes. 


AD-602  704  Dlv.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

WORLD  GOVERNMENT  AND  THE  CURRENtt  POUCIES 

OF  THE  NATIONS. 

tqr  Robert  A.  Levlne.  Jun  64,  20p  P-a932 

Unolttudfied  report 


Descriptors:   ('Political  science.  History)^  ('Arms 
control.  Theory),  Disarmament,  Government  (Foreign), 
United  States  government. 

World  government  Is  desirable,  but  is  so  f at  in  the 
fbture  that  It  cannot  be  an  Important  oooslderatlon  for 
the  policy  decisions  of  today.   In  many  cases  the  desirable 
kn^run  goal  does  not  conflict  with  the  necaasary  short- 
lun  goals,  and  there  is  thus  no  problem.  But  cases  can 
be  found  where  the  two  do  conflict,  and  in  eacii  of  these 
the  distant  ideal  of  a  free  and  open  world  diaairmed  under 
the  rule  of  law  should  not  divert  us'  from  the  problems  ot 
today. 


AD-M2  820  Dlv.   32,  26 

OTS  Prices:  HC  $4.00/MF  $1.00 

Caee  Inst,  of  Tech..  Cleveland.  Ohio. 
AM  OPERATIONAL  THEORY  OF  OLIGOPOlJt, 
bjr  DUlp  K.  Guha  and  S.  Sengupta.  1964,  13^ 
Cootraot  Nonrll41  11 

Unclassified  report 

Piepared  under  grant  for  The  Buscb  Foundation. 

Deecrlplurs;  COpe'ratlons  reeeeroh,  Bocnomtoe), 


('Economics,  Operations  research),  Costa,  Commerce, 
Optimization.  Industrial  productton.  Mathematical 
nxxlelB,  ProbabUity.  Decision  theory.  Statistical  func- 
ttons.  Statistical  teste.  Theory,  Game  theory, 

A  method  has  been  developed  for  determining  optimal 
price  policies  for  an  individual  ftrm  in  an  undifferen- 
tiated oligopoly  without  conununlcation  amoi^  the  com- 
petitors.  This  method  is  'operattonal':   It  is  based 
^xm  verifiable  specifications  about  (i)  the  institutional 
mechanism  underlying  the  consumnaUon  of  transac- 
tions. (U)  the  content  and  extent  of  Information  avail- 
able to  market  participanta.  and  (ill)  the  nature  of 
competition.   It  does  not  require  an  analysis  of  the 
subjective  attitudes  of  competitors.   Given  the  atx>ve 
specifications,  there  exist  for  an  individual  firm  well- 
defined  and  statistically  testable  probability  or  tran- 
sition probability  ftmctions  for  ite  sales;   these  are 
parametrized  by  the  price  offered  by  the  firm.   An 
actual  test  has  been  successfully  performed  on 
artificially  generated  data. .  The  model  of  transition 
probability  has  been  shown  to  be  a  probabUistic 
version  of  the  'kinked  demand'  theory  of  ollgt^xdy. 
Also,  the  degree  of  stabUity  of  empirical  probabi- 
lities Is  shown  to  be  a  reflectton  of  the  state  of  co- 
ordlnatton  In  competition.   (Author) 


AD-602  915  Dlv.    32,  12 

OTS  Prices:  HC  $7.00/MF  $1.76 

Air  Force  Academy,  Colo. 

REFLECTIONS  ON  SPACE:   ITS  IMPLICATIONS 
FOR  DOMESTIC  AND  INTERNATIONAL  AFFAIRS, 
by  Oscar  H.  Rechtschafien.  ed.  Jan  64,  3S2p 

•  Unclassified  rqwrt 

Descriptors:  CAstronautlcs,  Space  probes),  ('Space 
probes.  Astronautics),  Sociology,  Economics,  Political 
science.  United  States  government,  Government 
(Foreign),  Military  policy,  Spaoecrafta,  ^ace  naviga- 
tion, USSR. 

Contents: 

The  challenge  of  space  exploratl<» 

^ace  and  ita  impact  on  the  United  States 

The  United  States  space  effort:  The  cost  and  wisdom 

of  the  space  race 
The  space  effort  of  the  U.S.S.R. 
The  military  application  of  space 
International  law  and  cooperation  In  outer  space   (Aotiior) 


AD-602  948 
OTS  Prices: 


Div.    32 
HC  $1.25/MF  $0.50 
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Naval  Research  Lab.,  Washington,  D.  C. 
REPORT  OF  NRL  PROGRESS. 
Jun  64,  50p 
PB  181  563 

Unclassified  report 

Also  available  on  subscription  $10.0Q/yr. 

Descriptors:  CCorroslon.  Metals),  CTropospheie. 
Radto  transmission).  Carbonates,  Atmosphere.  Atmos- 
pheric motton.  Ultrahigh  frequency.  Very  high  fre- 
qpiency.  X-ray  dlflractton  analysis.  Astrophysics, 
Chemistry,  Mathematics,  Metallurgy,  Ceramlo  mate- 
rials. Nuclear  physics.  Atoms,  Solid  state  physics, 
Sound,  Radto  communication  systems.  Radar  equipment. 

Complete  papers:  Identity  of  the  corroston  producte  of 
some  metals  In  salt  water':  and  Some  methods  for  world- 
wide atmospheric  radto  duct  measurement  and  predic- 
tton.   Sumniaries  are  given  of  research  in  the  followli^ 
fields:  atmoq;>here  and  astrophjrstos,  chemistry,  mathn 
matics,  metaUuigy  and  ceramics,  nuclear  aitd  "tfttnift 
pbjralos.  radio,  solfclFtate  phyeios,  and  soimd. 


Division  33  -  TRANSPORTATION 


33.  Transportation 


AD-602  331  Div.    33,  11 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

OVERALL  DIMENSIONS  AND  CONDITIONS  FOR 

TRANSPORTING  DIMENSIONLESS  LOADS,  _ 

by  V.  S.  Bezruchko.  Z.L  Goroza,  and  gJhemobrovklnl . 

17  Jun  64.  22p 

FTD  TT64  621,  TT  64  11857 

Unclassified  report 

Unedited  rough  draft  trans,  of  mono.  Spravochnik 
Dorozhnogo  Mastera  [Handbook  for  the  Track  SuperylsorJ 
Moscow,  1963,  p.  44-60. 

Descriptors:  {*Rallroad  stock.  Cargo).  (♦Railroad 
tracks,  Loading  (Mechanics)),  Transportation. 
Standards,  USSR. 


AD-602  677 
OTS  Prices; 


Dlv.    33,  18 
HC  $5.00/MF  $1.00 


Stanford  Research  Inst.,  Menlo  Park,  Calif. 

VULNERABILITY  TO  NUCLEAR  ATTACK  OF  THE 

WATER  TRANSPORTATION  SYSTEMS  OF  THE 

CONTKjUOUS  UNITED  STATES, 

by  Benjamin  V.  Andrews  and  Harvey  L.  Dixon. 

May  64,  195p 

Contract  OCD  OS63  149,  Pro].  IMU4536  421 

Unclassified  report 

Descriptors:  (*Nuclear  warfare.  Damage),  ('Water 
traffic,  Vulnerability),  Inland  waterways.  Ships.  Piers, 
Personnel,  Nuclear  explosion  damage.  Reduction, 
Mathematical  analysis.  Civil  defense  systems. 

This  report  contains  an  analysis  of  the  vulnerability  of 
tbe  U.  S.  domestic  water  transportation  systems  to  nuclear 
attack.   The  basic  analytical  procedure  was  to  develop 
inventory  data,  assess  the  damage  to  Uie  inventory  for  a 
range  of  nuclear  attacks,  identify  those  parts  of  the  water 
tran^>ortation  systems  that  speared  most  vulnerable  to 
nuclear  attack,  and  suggest  means  to  reduce  this  vulnera- 
bility.   This  basic  procedure  was  followed  for  the  four 
major  components  of  the  water  transportation  systems: 
(1)  waterways,  (2)  vessels,  (3)  terminals,  and  (4)  personnel. 
Statistical  data  are  provided  in  the  appendixes  for  each 
of  these  components.   (Author) 


AD-602  839  Div.   33,  2 

OTS  Prices:  HC  $4.00/MF  $0.75 

American  Inst,  for  Research,  Pittsburgh,  Pa. 

PILOT-TO-FORECASTER  EVALUATION. 

Evaluation  rept.  for  1  Jul-31  Dec  61, 

by  Alan  J.  Hoisman  and  Janice  A.  Schaeffer. 

May  62,  HSp 

Contract  FAA/BRD8M 

Unclassified  report 


Descriptors:   (*Weather  foreoaattag.  Aviation  safety), 
(*Air  traffic  control  systems,  Weatter  foreoaaUag), 
(*AviaUon  safety.  Weather  forecasting).  Pilots,  Twml- 
nal  fli^t  facilities.  Intercommunication  syatema. 
Military  personnel.  Civil  aviation. 

An  operational  evaluation  ot  the  Pilot-to-Forecastar  teat 
service  is  reported.   The  purpose  of  the  evaluation  waa 
to  assess  the  operational  benefits  to  aviation  and  air 
traffic  control  from  a  program  of  meteorological  infor- 
mation and  assistance  provided  to  alrtwme.  pilots  and 
Air  Route  Traffic  Control  Centers.   The  approach  of 
the  study  is  reflected  In  the  four  general  types  of  data 
c(dlection  techniques  used.   They  were:   observation, 
interviews,  reconls  of  air-ground  forecaster  trans- 
missions, and  user  questionnaires.   The  major  re- 
siilts  of  the  evaluation  are:   (1)  The  Service  is  used 
by  general  aviation,  air  carriers,  and  occasionally, 
military  pilots;   (2)  General  aviation  uses  the 
Service,  over  all,  significantly  more  than  do  air 
carriers:  and  (3)  On  the  average,  the  Service  is  used 
approximately  25  times  a  day  by  pilots.    ARTC  con- 
trollers use  It  both  on  a  scheduled  and  on-demand 
basis.   The  primary  conclusions  drawn  from  the 
results  are  that  the  Service  has  been  successful  in 
meeting  Its  aims  and  purpose,  and  that  implementa- 
tion of  the  Service  should  be  nationwide.  (Author) 


AD-602  930  Div.   33,  1.  13 

OTS  Prices:  HC  $2.00/MF  $0.75 

Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 

FRICTION  COEFnCIENTS  BETWEEN  TIRES  AND 

PAVEMENTS  SURFACES. 

Final  rept. 

by  H.  Tomita.  15  Jun  64,  10^ 

Pro].  Y  F015  15  Oa  110 

NCEL  R303 

Unclassified 


Descriptors:  (*Friction,  Pavements),  (•Aircraft  tires. 
Friction),  (*Runways,  Friction).  Aircraft  landings, 
Suriace  properties,  Environmental  tests,  Rubber,  Wear 
resistance.  Safety,  Vehicle  brakes,  Deceleration, 
Velocity,  Meteorological  parameters.  Roads,  Trailers, 
Concrete,  Coatings,  Abrasives,  Traffic,  Test  eqiipment 

It  was  found  that  low  friction  coefficients  were  respon- 
sible for  some  aircraft  accidents  on  naval  airtlelds.   Baaio 
studies  indicated  ttiat  the  actual  frictton  coefficients 
between  tires  and  pavement  surfaces  did  not  follow  the 
basic  laws  of  friction.   The  total  frictional  force  included, 
in  addition  to  aie  basic  frictional  force,  a  mechanical  force 
resulting  from  the  Interlocking  of  the  rubber  with  the 
aggregate  particles  protruding  above  the  pavement 
surfaces.   Various  field-testing  devices,  developed  by 
others,  were  used  and  compared  in  an  effort  to  locate 
low-friction  pavements  and  to  standardize  the  method  of 
measurement.   One  device  still  In  the  development  staje 
showed  promise  of  measuring  friction  coefficient  under 
simulated  conditions  of  landing  aircraft.   Many  factors 
affecting  the  friction  coefficient  between  tires  and  pavement 
surfaces  were  found  through  laboratory  and  field  investi- 
gations.   These  factors  were  related  to  vehicle  and  aircraft 
operation,  to  tire  design,  and  to  types  of  pavement  surfaoM. 
The  effect  of  these  factors  o.i  the  friction  coefflcienta  vara 
varied.    The  individual  efiects  of  each  factor  irera  aot 
found  since  many  of  the  factors  worked  in  combination. 
(Author) 
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BEkATIONSHIPS  OP  PkASTie 
PIkHS, 
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CONOITIONED  BEPLEX 

MCASUBEHCnT 

PLOTTING  AND  ANALYZING 
CUMULATIVE  aCSPONSE  CUBvCS 
IN  OPEBANT  CONDITIONING 
STUDIES, 
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BESCABCMI  OPTIMAL  CONTBOL 
•ITH  BANOBH  LOAD, 
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'OCCISION  THPOMT 

tARGAININ*  ....... 
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PCRPORMANCe  AND  RCOUlRCMeNT 
ANALTSIS  or  VIDCO  DecoocRt 

roR  use  RITm  atc  radar 

BCACON  STSTCM,  . 
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TRANSLATION  OP  RUSSIAN 
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CIPLOSIVC  MATCRIALS 

STUOT  OP  TMC  PUNDAMCnTALS 
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Ae-40f  <JB  DIV.   14 

DICSeL  CNGIHCS 
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eirrcRCNTiAL  couations 

NUMCRICAL  ANALTSIS 

STMBOLtC  RCPRCSCNTATION 
POR  SCRICS, 

AD-40r  BJI  OIV,    II 

OIPPCRCNTIAL  COUATIONS 
TMCORT 

TRANSLATION  OP  RUSSIAN 
RCSCARCHI   ABBOLUTC  INVABIAMCP 


HI -6 


AND  IHVARIANCC  TO  CPSlLON 
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lOCWHCNTATION 
»RMT  RCSCARCM 

DOCUMCNTATION  AND  INPDRMATION 
RCTRItVAL  ASPCCTS  OP 
ARMT  STUDICS.   VOLURC 
II,    ANNCV  C  TO  THC 
»*MT  STUOT  STSTCM, 
STUOT  DOCUMCNTATION 
AND  INPORHATIDN  RCTR|C«AL. 

AD-401  SIT  DIV.   J( 

I  OPPLCR  CPPCCT 
riCLO  TMCORT 

_  TRANSLATION  eP  RUSSIAN 
RCSCARCHI  THC  OOPPLCR 
tPPCCT  AT  VCLOCITleS 

•rcatcr  Than  tmc  spCcd 

•P  LIGHT, 

AD-461  S*4  OIV.   IS 

40PPLCR  NAVIGATION 
ACROSPACC  CRAPT 

STUDT  or  AOVANCCD  ANTCNNA 

TjCMNioue?  rop  acrospacc 

VChIClC  OOPPLCR  vCLOCITT 
•CNSORS. 

AD-40P  BRI  OIV,   • 

4WkPT|NG 

ANALTTic  aCOMCTRT 

TRANSLATION  OP  RUSSIAN 
■(SCARCHI   AOOUT  ONC 
•COMCTRIC  MCTHOD 
•r  rORMATION  OP  TCCHNICAL 
PORhS  or  •tURPACCS, 

Ae-40f  174  DIV.    IS 

dVMAMIC  PROCRAMMING 
tINCAR  PReCPAMMlNC 

DTNAHIC   PROCRAHMIHG  ANB 
ILL-CONOITIONCO  LINCAR 
■TSTCHS  II, 

A0-40r  NOB  DIV,    IS 

APPLICATION  or  DTNAMtC 
•>ROGRAMM|NG  TO  LOCAT  lOH-ALLOCA. 
TION  PROOLCMS, 

AD-401  NT*  DIV,    IS 

rHAHie  PROBRAMNINS 
^BTCMIATRT 

CONSTRUCTION  OP  A  SlnULATIOM 
•P  THC  INITIAL  PSTCHIATRIC 
INTCRVICB, 

AD-401  4R«  DIV.    14 

rfTHAMIC  PROSRAHt 
LINCAR  ST4TCHS 

APPLICATION  OP  DTNAMIC 
PROGRAnnlMG  TO  A  LINCAR 
TlMC-VARTING  STSTCM, 

AD-401  R|7  OIV.    ir 

'MAHICS 
LOADING  (MCCHANICS) 

DTNAMIC  RCSPONSC  OP 
kINCD  AND  UNlINCO  UNOCRGROUND 
•PtNINGS, 

AD-OOl  R14  DIV.    IT 

IRTHOUAKCS 
ALASKA 

CARTHOUAKC  DAMAOC  TO 
•NCMORAGC  ARCA  UTiLlTICS. 
NARCH   |»4R 

A6-40I  *R|  D|V,    II 

C^BNDHlet 

OPtRATIONB  RCSCARCM 

AN  OPCRATIONAL  THCORT 
•P  OLIGOPOLT, 

AD-401    BIO  DIV,        JI 

EDUCATION 
Mi«R 

TRANSLATION  OP  RUSSIAN 
LITCRATURri   MIGHCR  CDUCATION 
ID  THC  USSR, 

AD-40f  4«0  OIV,   It 

:UfTtC  SMCLLS 
•flCILLATION 

TRANSLATION  OP  RUSSIAN 
•CfCARCHI   CONCCRNING 
INPLUCNCC  HOnCNTLCSS  TCnSC 
•TATC  ON  SPCCTRA  OP 
NATURAL  OSCILLATIONS 
*f    THIN  CLASTIC  SMCLLS, 

AD-40t  401  6|V,   IS 

TRANSLATION  OP  RUSSIAN 
nCSCARCHI   CONSTRUCTION 
•r  AN  APPRO! IHATC  TMCORT 
•P  SHCLLS  BT  MCANS 
fP  ASTMPTOTIC  INTCGRATION 
•P  COUATIONS  OP  TMC 
TNCO«T  or  CLASTICITT, 

AD-401    14*  DIV,        il 

iImticitt 

••UMOART  VALUC  PROOLCMS 

TRANtLATTON  OP  RUSSIAN 


RCSCARCHI   NONLINCAR 
TCNSDR  PUNCTIONS  PROM 
SCVCRAl  TfNSOR  ARGuNCNTt 

AND   ON  ONC  MCTHOD 
OP  SOLVING  AN  CLASTO-PLAtTIC 
PROBLCN, 

AD-401  1*1  DIV.   II 

CLASTOnCRB 

MCCMANICAL  PROPCRTICS 

INPLUCNCC  or  PARTICLC 
Size  ANO  eONTCNT  OP 
PlLLCR  ON  TmCRMAL  CIPANBION 
AND  OULK  MODULI  OP 
POLTURCTHANC  CLASTOMCRS. 

AD-40f  7R7  0|».    |« 

CLASTOMCRS 

STNTHCSIS  ICMtMISTRTl 

STNTMCSIS  OP  CLASTOMCRS 
CONTAININO  Sl-N  BONDS 
IN  TMC  MAIN  CHAIN. 

AO-401  «1J  DIV.   « 

CLASTOHCR  CONTRACTi 
HIGH  STRCNCTH  CHCHICALLT 
RCSISTANT  RUBbCRS, 

A0-40r  IJO  OIV.   |R 

CLCCTRIC  DISCMARGCS 
CATHODCS 

TRANSLATION  or  RUSSIAN 

RCSCARCHI  BCNAvioR  or 

CATHOeC  SPOTS  IN  A 
HIGH-CuRRrNT  CLCcTRIC 
DISCMARSC 

AD-40t  J<IJ  DIV.   If 

CLCCTRIC  IGMITCRS 
PIRINO  CIRCUITS 

OCVCLOPMCNT  or  CLCCTRICALLT 
INITIATfO  esCAPC  STSTCM 
COMPONCNTSI    IGNITION 
CLCMCntS  TJRCI,  TltCl, 
TIRCJ,  TI«CI,.XMII, 
«M||  AHB  VHRl,  fULSe 
GCNCRATORS  KM|0,  »MH, 
AND  KHIl,        .     •  «. 

AD-40f  74J  DIV.   II 

HIGH  TrnPCRATURC  ALKAlI 
HCTAL  RCSISTANT  INSULATION, 

AD-AOI  RUR  DIV.    |« 

CLCCTRIC  INSULATION 
ORGANIC  MATCRIALS 
.„."^CCT  OP  CLCCTRICAL 
INSULATION  MATCRIALS 
ON  PROTCCTIVC  MeTAL 
PINISMCS  UNDER  CONDITIONS 
OP  hcat  and  MOISTURC, 

AO-401  SIR  DIV.    l« 

"•ESISI*  '0"CR  PRODUCTION 

magnCtohtdrootnahics 

rcscarch  program  on 
nagnctoplashadtnamic  pobtr  gcncra. 

TION,  PART  II   MPO  CLOSCO 
LOOP, 

Ae-401  SOI  DIV,    7 

RCSCARCM  PROGRAM  ON 
MAGNCTOPLASMADTNAniC  PDbCR 
GCNCRATIOH,  PART  I|  PLABRA 
PMTSICS, 

AO-ioi  SOI  01*.   7 

RCSCARCH  PROGRAHMC  ON 
nAGNCTOPLASMADTNAHIC  PORCR 
GCNCRATION, 

AD-40f  JBJ  DIV,   7 

ejPLOSIve  HAGNCTOHTDRODTNAMlCSt 

PRODUCTION  OP  HIGH 
CNCRGT  PULSCS  OP  ClCcTRIC 
PORCR  BT  HMD  PRINCIPLCS, 

AD-401  Oil  DIV.   II 

••■JSI"!*  SRITCHCS 

CIPLOeiNG  RIRCS 

.JCASIOILITT  STUDT  OP 
A  STAnD-OPP  gap  SRITCH 
IN  CKPLODING  ORIDGCaiRC 
INITIATOR, 

AD-401  RIO  e|V,   II 

CLCCTRIC  SRITCHCS 
TCST  SCTS 

,  ;m|1  RPLIABILITT  TCST  CBUIP. 
MCNT  PROGRAM  CONNCCTOR  SBITCH 
TCST  CONSOLC, 

AD-40f  II4  OIV,    It 

•tCCTRICAL  IHPCDANCe 
ANTCNNAS 

..  JS'X'B'  '*«NT  INPCDANCe 
OP  AN  CLCCTRICALLT 
SNORT  CTLlNORlCAL  ANTCNNA 
IN  TMC  lONOSPHCRC. 

AO-401  OJS  DIV.   B 

CLCCTROCHCHISTRT 
PWCl  CtLLS 

PHCNOnpNA  AT  A  OAS-CkCCTROOC- 
CLCCTROLTTC  INTCRPACe. 

AD-401  701  DIV.   • 

TNC  KiNCTics  or  A 

ReOOX  RCACTION  AT  SOLID 
ANO  POROUS  CLCCTROOCS. 

AD-AOt  «t4  D|V.   •• 

CLCCTROOCS 

CARBON 

TMC  KINCTICS  OP  A 
RCDOV  RCACTION  AT  SOLID 
ANO  POROUS  CLCCTRODCi, 

AD-401  ««4  0|V,   R 

CLCCTROOCS 

PICLO  CMISSION 

--. IlJt'  fMISSION  IN  ««CUUN 
VOLTAGC  BPCAKDORN. 

AO-401  B^<l  01*.   • 

CLCCTROLTTIC  CCLLB 

HCAT  TRANSrCR 

CLCCTROCMChICAL  Device 
POR  OXTCCU  RChOVAL. 

Ae-4or  TOO       01*.  r 


NI-T 


Ckt(T«en*eNrTie  riCLOS 

TMf 0«T 

rHtNonrNOkOCICAk  TMCO"* 

or  nuLTi-poec  suKr*eC 

•  •VC  t«e|T»T10l«,  mO»»S»TION 
IMB  DirrntCTION,    I. 

PLtnc   tT*ueTu"tf. 

*»-*e»  me  diVi     >i 

CktCT»en*aNrTic  ruL*ti 

ULTK«m|6M  rKEOUCNCT 

T»/tNSLtTION    or     MUStlAN 
■  CSCOCHI        0«TillNHCNT 

or  MAMOitroNO  ruksc* 
or  uHr  esr Illations.  . 

*o-*e»  jjj       Div,  • 

CLCCT*en*«NrTIC  CAVC* 
AltOKPTIOM 

L*TCIICB    HITCMIN*    «N0 

**se»»iN«  c,  n.  ii*tc*i*ls> 

*D-*et  •*!       oiv>   >* 

CLCetKexAaNrTtc  aAvcs 

PL**"*  *M»sie»  _... 

IHTC*«rT|ON  or  CLCCTReit*«NFTIC 
■*VeS  AND  CLASSICAL 
PLASMAS, 

Ao-4e»  tTi       oiv.  a* 

tLCeTKONASMrTIC  sAves 
rdorASATiPN 

DTNAHie  NON-LINCA*  SAVe 
pHOrASATION  IN  IONIICD 

neoiA,  IS.  ceNCNKOv 

trrecT  in  a  r»e-o«ciLLATiNe 

NCDiun, 

A»>4ef  VTO  OIV,   <s 


CLCcTtONAONrTic  aAycs 

SCATTERINe  ._•„. 

eLCCTIlenAeNCTIC  SCATTtNINO 
rNOn  PLANf   INrlNITC 
INMOHOSKNCOUS  LATINS. 

AD-*of  in  eiv.  *i 

CLCCTNOnAaNrTISn 
srHf NCS 

CLeCTHONAONCTie  INDUCTION 
ON  AN  t-IPANOINC  CONOuCTINa 

smcNc. 

A0-40r  IJS  BIT.   " 

tLKCTNOnCCMANICAL  CONVCKTENS 

MiSH.rRessuNC  Xcscanch 

TRANSLATION  or  RUSSIAN 

■esCANCNi  ncTMoo  or 

OBTAININC  MI6M  AND  SurCRHKH 
PNCSSURCS  BT  ClCCTKOHTDNAULIC 
nCANS, 

AB-*Sf  Jl«  BIV.   <4 


CLCCTNOntTCBS 
AHPLiriCBS 

TRANSLATION  Or  RUSSIAN 
RCSCARCMI   tLCCTONCTRIC 
ANPLiriCR. 

AB-*0>  SSt  D|Vi   7 

CLCCTRON  SCANS 

CNARSED  PARTICLES 

TRANSLATION  or  SOVIET 
RCSEARCHi   TBANSnlSSION 
or  *  CHARflCD  PARTICLE 
TMROUOH  AN  ClCCTRON-ION 
BEAN, 

Ae>*e>  s*o       OIV.  a 

CkECTRON  BEANS 

PLASNA  HtBlUN 

TRO  STRCAN  INSTABILITTI 
TRO  CONTRA. STREAHINO 
ELECTRON  BEAP1S  OF  EQUAL 
BCNSITIES  AND  SPCCOS 
INTERACTINS  BtTRECN  TRO 
PAHALLCL  PLANES. 

AB>40I  SII  0|V.   • 

CLCCTRON  SCANS 
PLASNA  PNTSICS 

NONLlNfAR  BCAN-PLASNA 
IHTCRACTIONS, 

AB>*et  Rfl  DIV.   it 

CLCCTRON  CAPTuRC 

"■*pSoTOIBNtIATION;  CLCeT«0N-TRAPP 

AND  PMOTCCONDUCTION 
|M  6LASSCS, 

AB-*ef  iBO       eivi  ') 

CLCCTRON  BENSITT 
PLASNA  PHTSICS 

TRANSLATION  or  RUSSIAN 
RESCARCHI    PLASNA  PNTSICS 

and  tnc  ppoblcn  op 
controllco  TmERHONuCLCAR 
PUSIOHt   SCLCCTCD  ARTICLCS, 
,  AD-4er  174  DIV.   S 

CLCCTRON  OPTICS 
CANCRA  TUPCS 

APPLIED  RCSCARCN  ON 

HI4N  rIsolution  cAhera 

TUBES, 

A6>4et  lli  OIV<   t 

CLCCTRON  OPTICS 
DISPLAT  STSTCHS 

SOLID  STATC  LI«nT  VALVC 
STUDT, 

AD-40>  444  DIV.   <f 


CbCCTRONiC  rOUlPNCNT 

NAInTCNANCC  .•.,.«,r 

TNC  CNrC«OUT  AND  "♦"nTJNANCC 

icANi  TRAiNCR.    II  o«»e"«;i!;; 

AND  ruNCTIONAL  CNARACTCR J  ST  I C«, 

AB-4et  sjT       DIV,  as 


CkCCTRONIC  POUtPNCNT 

RCLIABILITT  ICLCCTRONICSI 

INPACT  or  cbuipncnt 

Lire  CNARACTCRISTICS 

ON  NISSILP  TCST  PLANNINO, 

AD-40f  4R4  DIV,    l» 

CLCCTRONle  "ECORDtNO  STSTENS 
PNASe  DISTO»TION 

A  TAPC-RECOROE",  TRANSIENT- 

RCSPONsc  reuALixc". 

AD-AOr    TOT  DIV.        B 

CLCCTRONle    SalTCliCS 

BIOBCS  (SrnlCONOUCTORSI 

SOLID-STATE  NICRORAVC 
TR-ATr  SRITCM  PRODUCTION 
CNaiNCERINC  HEASUNCS  PROGRAM, 
AD-40t  T*S  OIV.   • 

RCviER  or  RESEARCN 
ON  ELCCTRONICS. 

AD-40t  *•!«  DIV.   • 

ELECTRONS 
BRIPT 

•INETIf  STUDT  or  ELECTRONS 
IN  hEAKLT  IONIZED  CASES 
rOR  ARftON  OR  SAS  nlXTURES 
ARCON-NTOROaCN,  aRGON-CO. 

A0-40t  4SR  0|V,   «4 

CLCCTRONS 

TRANSPORT  PROPERTIES 

OETIRNINATION  or  NONENTUN 
TRANSPE*  (NO  InEl'STIC 
COLLISION  CROSS  SECTIONS 
rOR  ELECTRONS  In  NITROGEN 
USING  TRANSPORT  COErr ICICNTS, 

Ao-4or  SOS       DIV.  as 

ENDOCRINE  GLANDS 
SNOCK  iPAThOlOCTi 

CNDOCRINOLOGIC  CPrECTS 
or  ALTERED  CONSCIOUSNESS. 

AD-40I  «4I  OIV,    14 

CNCRGT  CONVERSION 
SOLAR  RADIATION 

HIGH  CrrlCIENCT  SILICON 
SOLAR  CELLS, 

AD-40*  TS«  DIV,   7 

CNCINCCRING  PCRSONNCl 
CLCCTRONirS 

ELECTRONIC  ENGINEER  jOB 
TTPCS  IN  THE  AlR 
PORCE  STSTENS  CONNAND. 

A0-40>  «<7  DIV.   <1 

CMCTNCS 

RADIATION  EPreCTS 

TRANSLATION  or  RUSSIAN 
RCSCARCMI   RELATION  BCTBCCN 
lONIXiNO  AND  CMAnGCS 
IN  ARTERIAL  PRESSUREl 

ANO  THE  ErrccT  or 
rmolcsodt  AlPHA-IRRADIATIDN 

ON  LtPOLTTie  ENITNC 
INDUCTION  BT  CONNECTIVE 


■INCTle  STUDT  OP  ROCKCT 
CINAUST  CASCS, 

AD-4et  774  OIV. 


IB 


TISSUE  CELLS. 
AD-4et  <0s 


DIV,    14 


CPIDCNIOLOGT 

BIBLIOGRAPHIES 

OBSERVATIONS  ON  THE 
PRESENT  STATE  OP  PlAGUE 
AND  PLAQUE  CONTROL  IN 
THE  SOVIET  UNION  IACCORDING 
TO  DATA  AVAILABLC  TO 
SI  OCT  401. 

AD-40«  «<|  DIV,    >4 

CPlTAXlAk  GRORTH 
PlkNS 

STRUCTURC  AND  STRCNGTN 


OP  CPITAXIAl  PILNS, 

Ae>40f  R«e 


DIV. 


it 


CP|TAXlAL  QRORTH 

SCHtCONBUCTINO  riLNS 

rUNDAnrNTAL  ASPECTS  OP 
EP|TA»|»L  GRORTH  or 
SINGLE  CRYSTAL  THiN  riLHS 

or  seniconouctor  hatcrials 
USING  THE  rkASH  evaponatIOn 
TECHNIBUE. 

AD-40f  ««(  DIV.   B 

NATCRIAL  PROCESSING  AND 
PhEnONCNA  INVESTIGATION 
or  rUNCTIONAL  ELECTRONIC 
•tOCKS. 

AD-40(  1»l  BIV,   • 

ESTER  STNTHCSIS  rRBN 
INOSINE,  DEDITINOSlNE, 
AND  R|B6sE-f-PN0SPNATE 
IN  HUMAN  rRTTMROCTTC 
GHOSTS, 

AD>40C  BSt  D|V,    14 

CSTCRS 

BIOSTNTHE<<IS 

ESTER  STNTHCSIS  PROM 
INOSINE,  nEOITlNOSINE, 
AND  R|BOsr-S-PNeSPHATE 
IN  HUMAN  ERTTHRBCTTC 
GMOSTS, 

AD-40t  BS*  B|V,    14 

EUROPIUM  COMPOUNDS 
CNAlCOGEN« 

CLUSTER  APPROXIMATION 
POR  rCRROHAGNETS  RITN 
rlRST  AND  SECOND  NEIQMBON 
EXCHANGE,  alTH  APPLICATION 
TO  THE  EUROPIUM  CHALCOGEN I BES , 
AD-40»  «S«  DIV,   If 

EXeHANSE  RCACTIONS 

nuclcar  MaGNCTIC  rcsonancc 
gcncral  aspccts  op 

SPIN-CCMO  NMR  STUOICS 
OP  CHCMICAL  CXCHANSC, 

Ae-40*  ««7  OlVt   N 


CINAUST  GASPS 

RCACTION  rINCTieS 

KINETIC  STuDT  or  ROCKET 
EXHAUST  CASES, 

AD-40t  774  DIV,    10 

CXPLODING  alRCS 

Electric  sbitcncs 

pcasibilitt  studt  op 

A  STAND-Orr  GAP  SalTCN 
IN  EXPLODING  BRIDGCBIRE 
INITIATOR. 

AD-40t  «<0  D|«,   It 

CXPLODING  alRCS 

ELECTRICAL  PROPE«T|ES 
APPLICATION  or  THE 

bribghan  prrEcT  to 

EXPLODING  RIRE  PHENOMENA, 

AD-40»  *ll  DIV,   It 

EXPLOSIONS 

TCRRCSTRIAL  NAGNETIfN 

TRANSLATION  or  RUSSIAN 
RESEARCHI    THE  HECHANISH 
or  GEOMAGNETIC  EFFECTS 
OP  MAJOR  rxPLOSIONS. 

A0-40»  101  DIV.   * 

ciplostvc  materials 
combustion  products 

cmcricskinetic  basis 
roR  The  difference 
betreen  ppinart  and 

SECONDARY  EIPLOS'IVCS. 

AD-40t  )J*  OiV.   it 


EXPLOSIVC  hatcrials 

dctonations 

STUDT  or  TNC  rUNOANCNTALS 

or  Lisuto  propcllant 

SCNSITIVITT, 

AD-40t  fOR  OIV.    ta 

CSPLOSlvC  HATCRIALS 
PORDCRS 

TRANSLATION  or  RUSSIAN 
RESEARCHI   BURNING  RATC 

or  pordert  explosivCS, 

AD-AOf  S70         eiv,   <l 

CXPLOSIVE  NATERIALS 
RDX 

CLCCTRtCAL  INITIATION 
OP  RDx  CONTAINING  hODCRATC 
ANOUNTS  or  ALUMINUM, 

AD>40f  4<0  DIV.   at 

CXPLOstVCS  INITIATORS 
CONBUSTIOM  PRODUCTS 

CHENICnKINETIC  BASIS 
POR  The  DIFFERENCE 
bctreen  PRIHART  anb 
SeeONDART  EXPLOSIVES, 

A0-40»  SIR  D|V,   it 


EXPLOSIVES  INITIATORS 
EXPLODING  RIRES 

PCASIBILITT  STUOT  OP 
A  STAND-Orr  GAP  saiTCH 
IN  EXPLODING  BRIDGERIRE 
INITIATOR, 

AD-40>  *<0  DIV, 


<t 


It 


CXPLOSlVCS  INITIATORS 

HCAT  TRANSFER 

HEAT  TRANSFER  MODEL 
or  HOT  RIPE  EXPLOSIVES 
INITIATORS, 

AD-40*  44R  D|V. 


EXTRUSION 
METALS 

ELECTRO-SPARK  EXTRUDING, 
AD-40t  RSS  DIV.   t* 

PASTENlNGS 

REPRACTORX  nETAL  allots 
DCSIfN,  rABRICATION, 
COATING,  ANO  TESTING 
OP  STRUCTURAL  NECHANICAk 
PASTENING  DEVICES, 

AD-AOf  SOe  OIV,    |7 

PASTENlNGS 
ROOD 

NAILINS  eCNSC  HARoROOeS, 
AD-40f  IDS  DIV,    |R 

PATTT  ACIDS 

STNTHCSIS  ICHEMISTRT) 

TRANSLATION  Or  RUSSIAN 
RESEARCHI   OXIDATION 
or  BRANCHED  PARAPriNS 
FOR  THE  PURPOSE  QP 
OBTAINING  rATTT  AC|BS 
SUITABLE  rOR  PLAST I C I XCRS , 
FLOTATION  AGCNTS,  AND 
LUBRICANTS, 

AD-40<  Sta  BIV,   < 

PCRRITCS 

ANISOTROP* 

SECOND  ORDEN  SUSCCPT |B Ik ITV 
TCRNS  IN  ORTHOPCRRITCS 
AT  ROOM  TrNPCRATURC, 

AO-BOt  R7B  OIV,   as 

PCRRITCS  ^ 

BICkCCTRIC  PROPCRTlCs 

OCvCkOPMCNT  OP  ADVANCCD 
nlCRORAVC  COHPONCNTS 
ANO  TCCHNISUCS,  PkANAR 
NEXAGONAk  PCRRITCS  ANO 
DEVICES, 

Ao-Aoi  OS  ei«,     • 


■-• 


riMITtS 

CklctRiCAk  PROPCRTlCS 

S-BANO  PCRRITC  PHA8C 
SNIPTcRf , 

A6-46f  417  •!«, 

PCRRITCS 

MASNCTIC  PROPCRTlCS 

NCASURCHCNT  or  TN( 
MAQNCTIC  STRUCTURES  OP 
«**IOUS  SOktOS, 

AB-401  4*0  Bl*. 


<■ 


PCRRITCS 

NOSSBAUCR  crrccT 

OTA  ANP  neSSBAUCR  STuOICS 
IN  RARC  CARTH  ORTMoPC"" I  TCI , 

AB-4ei  <4«  OIV,   (S 

PCRRITCS 
SCANNING 

CLCCTRBNICAkkT  STCCRABkC 
ARRAT  rOR  SPACt  VCHICkC 

APPklCATIONS, 

AD-40«  «li  BIV,   B 

PCRRITCS 

■Ave  TRANSNISSION 

NICRORAVC  RCSCARCMI 
ACOUSTIC  AHPLir ICATIQNI 
LASERSI  rrRRITE  PROPaOATIONI 
klQNT  DirrRACTtON  BT 

HTPCRseuNBt  roRCCs  on 

PARTICkCS  IN  kISMT 
BEAMS, 

a6-40»  «47  BIV,   as 

PCRROCkCCTRIC  MATCRlAkS 

•kveiNcs 

PTROCkCCTRIC  SCNSITIVITT 
OP  TRISkTCINC  SUkPATC 
tCTCCTORS. 

AB-401  7a«  BIV,   If 


rCRROCkCCTRfC  MATCRlAkS 

titaSatcs 

INVESTIGATION  OF  LARGC 
SIGNAL  HlrRQRtvE  ErrECTS 
IN  rERROCLCCTRIC  MATERIALS, 

A0-40(  SOB  BIV,    14 

PCRROMAQNETIC  MATERIALS 
ALLOTS 

ELECTRONIC  SPECIFIC  MEAT 
ANB  SATURATION  MAGNETIIATION 
SP  CR-PE  ANB  PE-CO 
ALLOTS, 

A0-40»  RR4  DIV,   aS 

pcrrohagncttc  hatcrials 
field  theort 

Cluster  approxInatibn 

roR  ferronaqnets  ritm 

FIRST  AND  SECOND  NEIGHBO* 

EXCHANGE,  RITH  APPLICATION 

TO  THE  CUROPIUR  CMAkCOGCNIBES. 

Ae-40»  <SR       OIV,  a) 

PCRRBMAGNCTIC  MATCRlAkS 
kCAB  COMPBUNBS 

TRANSkATION  OP  RUSSIAN 
RCSCARCMI   PRODUCTION 
AND  DtCLCCTRIC  PROPERTIES 
OP  SINGLE  CRTSTALS 
OP  SOLID  ABLUTIONS 

or  PBi TieszROii , 

PBNSaOA,  AND  CRYSTALS 

OP  SOLID  SOLUTIONS 

OF  PBNBaOA  AND  PBT|SJ, 

AB-4or  SIS       Div,  a< 

pcrronagnetic  materials 
microstructurc 

nicrostructure  op  the 
internal  hacnetic  field 

|N  FCRRO-,  FtRRI-, 
'  AND  AnTIFFRROMAGNCTIC 
SOLIDS. 

AD-40»  RJ«  DIV.   a« 

PCRRONAGNETIC  MATERIALS 
MOSSBAUER  EFFECT 

MAQNCTIC  PRBPCRTICS  OP 
PERRONAGNFTIC  NATERIALS 
ANO  KRTPTON  USING  THC 
MOSSBAUER  EFFECT, 

AB-40t  «4S  DIV,   as 

PCRRBMAGNCTIC  HATCRIALS 

NUCkCAR  MAQNCTIC  RCSONANCC 

NUCkCAR  NAGNETIC  RESONANCE 
IN  FCRRONAQNCTIC  AND 
ANTIFCRROHAGNCTIC  AkkOTS, 

AD-4or  SI*       DIV,  as 

PCRROMAGNCTIC  MATCRlAkS 
SUPCRCONDUCTIVITt 

SUPCRCONOUCTIVITT  |N 
A  STRONG  SPIN  EXCHANGE 
PiCkD, 

AD-GOa  f*4  DIV,   it 

PCRRONAGNETISM 
IRON  COHPPUNOS 

SECOND  ORDER  SUSCCPT | B I k I TT 
TERNS  IN  ORTHOFERRITCS 
AT  ROOM  TFHPERATURE, 

ad-adp  ito       BIV,  as 
FiEkB  Emission 

BCTERNINATIBH 

PIEkO  fHISSIBN  |N  VACUUn 
VOkTAGE  BPEAKOORN, 

A0-40t  ■••«  DIV,   • 

PIkAHCNT  ROUND  CONSTRUCTION 
kAHINATEO  PkASTtCS 

INVESTIGATION  OP  HATC"IAk 
PARAMETERt  INFkUCNCINS 
CREEP  AND  FATIGUE  kIPE 
IN  PIkAHCNT  BOUND  kAMlNATCf, 

*••*•!  R«S  OIV,    |R 


'iLAHfNT  ROUNe  CBHSTRUCTION 
•eCKCT  CASCS 

STUDT  OF  ThC  CPPCCTS 
•P  NCCHANtCAk  DAHAOC 
•N  THE  PERFORMANCE  OP 
PIkANENT-POUND  MOTO* 
CASES, 

A6.40t  4>a  BlVt   tT 

'ILMS 

CPITAXIAL  GRORTH 

STRUCTURE  AND  STRCNGTN 


OP  EPITAXIAL  PIknS, 
AB-40t  <«0 


Bl». 


<f 


'lac  CXTIMGUISMCRS 
AIRCRAFT  rOUIPMCNT 

TRANSLATION  OF  RUSSIAN 
RCSEARCHI    IMPACT  ACTUATED 
nCCHANISM  FOR  CNGAGING 
PI*C  CXTINCTION  STSTENS, 

AB-40(  SDR  oiv,    i 

'IRC  SAPCTT 

■eiCNTiPir  RCSCARCN 

OIRCCTORT  or  PIRE  RCSCARCN 
IN  THE  UNITED  STATES. 

AD-40t  R4I  DIV,    in 

laEf 

PktMC  PROPAGATION 

CXPCRIMCNTAL  STUOT  OP 
nODCL  PIRPS, 

AD-40P  7Rt  DIV,    10 

SelCNTIPir  RCSCARCN 

OIRCCTORT  OP  PIRC  RCSCARCN 
IN  TNC  UNITCB  STATCS, 

AB-40*  <I4|  B|V,    to 

'tXCB  RCSIST6RS 
SPCclPICATIBNS 

GCnCRAI  SPCCIPICATIOnS 
POR  FIXED  FILN  ESTABklSHEB 
RELIABILITY  HERMETICAkkT 
SEALED  RESISTORS. 

AD-40(  14S  DIV,   a 

'L*T  PLATE  NBDELS 
H0TI6N 

A  STUDY  OF  TNC  IHPULSIVE 
NOTION  DP  A  SENI-INPInTtC 
PLAT  PkATf  USING  A 
LINEAR  nOPEL  or  THC 
UNSTEADY  BOUNDART  LATER 
COUATIONS, 

Ae-40a  B47  DIVt   « 


'tIBNT 

LOR  AkTITVOE 

ViSUAk,  DISPkAT,  AND 
CONTROk  PRDBkCHS  RELATED 
TO  PklGHT  AT  kOB  AkTITueC, 

AD-AOP  SaS  OIV,    I 

'kIGNT  CONTROk  STSTENS 
INSTRUMENTATION 

RESEARCH  IN  PRCOICTIVC 
INSTRUHENTATION  FOR  NANUAk 
CONTROL. 

AD-40P  B4J  DIV,    I 

rklSMT  CONTROL  STSTCHS 
LANDING  AIDS 

r-loa  HODiriCAT|ON  and 

INSTRUMENTATION  rOR  USE 


■ITh  an/gsnsa  central 
landing  control  ststen. 

AD-40r  Sll  DIV, 


I 


'klSHT  INSTPUMENTS 

PLIGHT  CONTROL  STSTENS 

RESEARrn  IN  PREDICTIVE 
INSTRUHENTATION  POR  MANUAL 
CONTROL, 

AD-40f  B4J  BIV,    I 

FklSHT  INSTRUMCNTS 
■CVICRS 

TECHNleuES  rOR  BETERH|N|N« 
INrLlGHT  THRUST, 

AD-40P  47S  DIV,    I 

'LIGHT  PATHR 

NETEOROLOQICAk  PARAMETERS 

CklHATOLOCTcAL  SUMMARieS  . 
POR  THE  SUPERSONIC 
AIRCRAPT,  N(R  YORK  - 
•AN  rPANCISCO  ROUTC, 

Ae-40t  SBR  DIV,    I 

FLUID  PlOR 
TNEORT 

TRANSLATION  OP  RUSSIAN 
RESEARCHI   NONLINEAR 
TNEORT  OF  AEROOTNAHle 
STABILITT, 

AD>40t  SBI  D|V«   « 

FLUID  MECHANICS 

PkOB  VISUALIZATION 

USE  OP  HYDROGEN  BUBBLES 
POK  QUANTITATIVE  DC TCRH I  NAT  ION 
OP  TINE  DFPENOENT  VELOCITY 
FIELDS  IN  LOR  SPEED 
■ATER  PLOPS, 

AD-40»  7*S  DIV,   « 

FLUID  NECHANieS 
SPMeRCS 

FORCES  ON  A  SPHCNC 
ACCCkCRATING  IN  A  VISCOUS 
PkUID. 

AD-401  T77  DIV,   « 


PLV 


Vie  HccHANics 

STATISTICAL  FUNCTIONS 

DISTRIBUTION  FUNCTION  HCASURCMENTS 
IN  RARCFirO  GAS  PkOR  THROUGH 
AN  ORIFICE, 

•••BOf  «77  DIV,   « 


III-9 


PkueaiNi 

NUCkCAR  NAONCTle  RCSONANCC 

BUANTITIVC  SCAkC  OP 
CkCCTRON  ACCCPTOR  ST*CN«TMS 
OCRIVCD  PRON  PLUORINC 
NMR  DATA, 

AD-40f  1«S  •!»•   « 

PkUTTCR 
THCORT 

PURE  SrNDING  PkUTTCa 
OP  A  SREPT  RING  IN 
A  HIGH  DENSITY,  LOr 


SPCCD  PkOR. 

AD-40t  BSD 


OlVf   « 


POIkS 

STAINkCSS  STCCk 

DIRCCT  OBSCRVaTIONS  OP 
FATIGUE  INBUCED  DCPORNATION 
FAULTING  IN  THIN  FOIL 
STAINLESS  STCEL. 

AD-40t  7R7  eiir.      IT 

POOD 
TESTS 

ABSTRACT  BIBLIOGRAPHT 

On  enqineerinb  tests 


DP  ARNT  COUIPNCNT. 

POOD,  AND  CLOTHING. 

A0-40a  77a 


DIV. 


a* 


PORCC  (MCCHANICSI 

HAThChATICAL  ANAkTSIS 
PORCCS  ON  A  SPNCRC 
ACCCkCRATING  IN  A  VlSCOuS 
PkUie, 

A6-40f  777  OIV,   » 

PRACTURC  IMPCMANICSI 
CRTSTAkS 

CRACK   INITIATION  IN 
CRTSTAkklNE  MATERIALS  . 
IR,  TI-a,5Ak-|4V  AkkOT, 
Li'l, 

AD-*e»  «s*       OIV,  as 

FRACTURES  IRONCI 
MCAD 

TRCATING  MAIIkkO-PACIAk 

PRACTURES-USE  OF  PRE-FORMCD 
METALLIC   MEANS  or  FIXATION 
•T  INTRAOPAL  OPEN  REDUCTION, 

AD-40«  *JS  DIV,    14 

PRCCZC  DRYING 
BIOCHCMISTRT 

PRCSCRvATION  OF  SIOLDGICAL 
HATCRIALS  BT  PRCEZE-DRT I NG , 

Ae-4ea  ••«4       eiv,   14 


FRCBUCNCT  CSNVERTCRS 
DESIGN 

~   FREOUENCT  C0NVE|TER  UNITS 
FOR  k-BAND,  S-BAND, 
e-BAND,  AND  X-BAND, 

A0-4BP  SI7  BIV,   a 

PRCBUENCT  STABILIZERS 
GENERATORS 

TRANSLATION  or  A  RUSSIAN 
PATENTI  NFTMOD  OF  PHASE 
SELF  ALIGNMENT  OF  FREQUCNCT, 
AD-40a  4J0  DIV,   B 

FRICTION 
PAVCNCNTS 

FPICTIBN  eOCPPICICNTS 
BETREEN  TIRES  AND  PAVCHENTS 
SURFACES. 

AD-40f  «ae       OIV,  js 

PaiCTIDN 

test  nethobs 

liquid  scintillation 
counting  applied  to 
radiohetric  tool  RCAR 

TCSTING, 

Ae-40t  717        DIV,  an 


PUCL  CC.  LS 
BIDChEHISTA 


BIOCNEMICAk  PUCk  CCkkS. 
A0-40t  J4R  DIV.    14 


FUCk  CEkLS 

chehical  reactions 

PHCNOMFNA  at  a  QAS-ELECTROaC- 
ELECTROLTTE  INTCRFACC, 

AD-40a  701  D|V.   R 

PUCk  CCkkS 

CNCRGT  CONVERSION 

LOB  INPUT  veLTAGC  CONVERSInH, 

AD-AOt  4JS  DIV.   7 

APPROXIMATE   ANALTSIS 

OF  optihuh  lor  thRust 

TRANSFER  PETREEN  CqPLANaR 
HTPERBOLIC  ORBITS, 

Ao-4oa  1*0       OIV,  aT 

FUNCTIONAL  ANALTSIS 

CALCULUS  Pr  VARIATIONS 

RIEBZ  REPRESENTATION 
THEOREM. 

Ae-40(  »i*  01*,    IS 

FUNCTIONAL  ANALTSIS 
TNEORT 

TRANSLATION  OP  RUSSIAN 
^  MN6 


RESEARCHI  CONCERNI 

A  SYSTCN  DP  FUNCTIONS, 

Ae-40a  SBB  DIV, 


IS 


FUNCTIONS 

COMPLEX  VARIABLES 

TRANSLATION  OF  RUSSIAN 
RESEARCH!   RORKS  ON 
THEORY  OF  FUNCTIONS 
OP  CONPlEx  VARIABkC, 

Ae-40>  J7S  Dl*.   If 


FUN. 


rUNCTIOHf 
SE*ICt 

TII*NSL«T|ON    or    KUSSIAH 

•est*»CMt  coNCt«NiN6 
«  srsTcn  er  ruNCTlONS, 

»0'*ot   !••       eiv.   If 

rUMCTIONt 

t*«lcs 

N*TU**L     TII|60N0neT*ie 
rUHCTIONt    or    SINE, 

eesiNc,  *N0  TANOCNT 
r»en  0  TO  1*0  otQ'tti 
IN  iMcrtcnrNTs  or  o.eooi 
«*ei*N, 

*o-*or  •«(       oiv,   I* 

rutc  ruNCTisxiNe  EkCnCNTi 
Etle^oic  tONiTt»$ 

oEviLOPxtNT  or  eteeTnieAkk* 

INITI»TCO  ESCAPE  STSTfH 
COnrONENTSI    IGNITION 

elekents  tme*.  Titei, 

TIIEJ,     T|«I«,  .IIH<|  , 
mil    >NB    irn«>,    ruLSE    . 
GENE»*Toi)«   mie,    mil,' 
AND    inis. 

*D-4at  T*l  DIV.   I» 

G*L*>ICS 

*tL»T|»|T»  TMEONt 

OlSCHCTIZtTION  |N  6*t*CTIC 
STNUCTUNE  AND  COSnOLOGr, 

•o-*ef  ill  DIV,  i 

6*bLlUN  AkkCTS 
AilENIc  AlLOTt 

OErECT  STNUCTUNES  IN 
eUCNCMCD  AND  AnNEAlCO 
•AkLlUK  AVSCNIDE  CNTSTAtti 

AD-kOt  (01  DIV.   << 

CALklUN  ALLOTS 

rNOsrwoBm  ALLOTS 

TNANSLaTION  or  WUSSIAN 
KESEAUCMI  LATTICE  lOENTlTT 
rENlOO  ANr  nl C"OMANONESS 
or  SOLID  SOLUTIONS 
or  INDIUM  AND  CALLlUn 

pHosrHioEs, 

AO-AO;  111  DIV.   t* 

GANGLIA 

AuTONOnie  NEKVOUS  STSTEN 

STNArrtc  HECHANisns  in 

STxrATMETtc  GANGLIA  AND 
ErrECTS  or  lO«  OOSES 
or  ATRoriME, 

AD-«Of  lot  DIV.    I* 

GAS  SEANINGS 

rLUIO  DTNAXIC  rnorENTIES 

AUSTHp-ETHICAl  roiL  seawing, 
COnrNESSIKLE  rLO«, 

Ae-*o»  «ko        DIV.   ** 

GAS  OISCMAKGES 

plasna  rwTslcs 

TRANSLATION  or  NUSSIAN 
■eSEANCHI   CHA«ACTeNIST|CS 
or  A  rLAS>-A  rENETNATING 

■  ctono  TMr  LfiTs  or 

TnE  eiSCHAKGC  SPACE. 

AD-*Oy  ■■e  D|V.   IS 

GAS  rLOa 

DTNAMICS 

OISTKIPUTION  rUNCTION  NE AS'lNrnrHTf 
IN  NANErirO  GAS  rLO*  THHOUGM 

AN  e*ir icr , 

A0-*e7  «7T  D|V.   « 

GAS  rLO* 

NCAiuNEirMT 

evaluation  or  ponous 
natenials  as  molecula* 

LCAICS, 

A6>*af  «<t  oiv.      « 

GAS    rLO« 

numerical  analtsis 

translation  or  RUSSIAN 
RESEARCMI   METHOD  rOR 
calculating  THE  rLO* 

or  RAREriro  gas, 

Ao-Aor  lOo        OIV.   « 

CAS  rLOR 

OSCILLATION 

TRANSLATION  or  RUSSIAN 
RESEARCH)   hEASUREhCMT 

or  coMPONPNTs  or  speed 

or  PULSATION  IT  A 

SINGLE-rUANENT  THERnOANEHOnCTCR. 
AO-*Ot  SSJ  DIV,   « 

GAS  rLOa 

T«0>D|nENSIONAL  rLOR 

LINEARIZED  ThCORT  or  T*0>D I  HENS  1 0N> 
AL  RADIATING  GAS  rLOR  ST  A 
nONENT  METHOD, 

AD-*0»  *•«  eiVa   * 

GAS  TuRSINC  BLADE* 
THERMAL  STRESSES 

TRANSLATION  or  SOVIET 
RCSCARChI   TORARD  the 
CALCULATION  or  TEMPERATURE 
STRESS  IN  COOLED  tLAOC 
or  A  GAS  TURIINE. 

AD-*Of  SAT  0|V,   <T 

GAS  TURR|NE<i 

AIRCRArT  ENSIHES 

OCSICN  or  AIRCRAPT  CAC  TURRINC 
ENCINES, 

AD-4ef  AJN  DIV.   2T 

GCnERATORS 

rREOUENCT  STASILItCRS 

TRANSLATION  or  A  RUSSIAN 

patent;  nrTHOD  or  phase 
SCkr  Alignment  or  rREOuENCv, 

AD-*0»  *J0  DIV,   • 


atokoST 

NCR  NriICO 

PCTROLOGT  AND  PETROCRAPMV 
er  THE  CAMPECHE  LiTHie 
SUITE,   TUCATAN  SMELr, 

nciieo, 

Ae-*of  nnt  DIV.  * 

acoPMTSics 

SRCDCn 

KIRUNA  GCOPHTStCAk  DATA. 
AD-«0»  ••••  DIV.   » 

GLASS 

(LtcTRICAL  PROPERTIES 

(LCCTRICAL  PROPERTIES 
or  SOROSILICATE  GLASSCSI 
DATA  SHEETS. 

AO-ftOf  tTJ  OIV.    !• 

•LASS 

PHOTOELECTRIC  ErrECT 

PHOTO  I  ON  I  EAT  I  ON,  EklCTRON-TRAPPINC 
AND  PHOTOCONOUCT ION 
'  IN  CLASSES. 

Ao-kOf  lie        DIV,   iS 

GLASS  TEXTILES 
CREEP 

TRANSLATION  OP  RUSSIAN 
RESEARCHI    ANALTSIS  Or 
CREEP  IN  ORTHOTROPIC 
riBERGLASS. 

AD-AOY  IJ4  DIV.    |R 

GLORAL  COMMUNICATION  STSTEM* 

COMMUNICATION  SATELklTES  IPAtSIVCl 

OISTRIPUTEO  SATELLITE 
CIRCUHCLOPAL  COMMUNICATION 
TCCHNlauE  STUDT,  VOLUME 
I. 

AD>*er  <J4       OIV.  s 

GLUCOSE 

RESISTANCE  lEkECTRICALI 

ELECTRICAL  RESISTIVITT 

or  NAPHTHILENE,   PHCNANTHRENP 
AND  GLUCOSE. 

Ao-*er  «T*       DIV,  ii 

SLTCInEs 

INDIUM  COMPOUNDS 

TRANSLATION  or  RUSSIAN 

research;   compounds 

or  INDIUM  WITH  gltcocoll. 

AD-*0f  ]7<  DIV.   R 

GLTCINES 
SULrATES 

PTROELPCTRIC  SENS|TIvITT 

or  trigltcine  suLrATE 

DETECTORS, 

AO-AOt  TIR  DIV,   If 

GLTCOLS 
■  ATER 

riRE  RESISTANT  RATER 
■ASED  HTORAULIC  PLUIDS. 

A0-*0»  70S  DIV.    |R 

GRAPHITE 

COMPOSITE  MATERIALS 

research  and  development 
on  advancro  graphite 
HATERIAlSI  pabrication 
AND  PROPEptIES  or  CARBONltCO 
CLOTH  COMPOSITES, 

A0-»0{  7JS  DIV,    •• 

RESEARCH  AND  DEVELOPMENT 
ON  AOVANCrO  GRAPHITE 
HATERIALSI  DEVELOPMENT 
or  AN  IMPROVED.  LARGE 
DIAMETER,  riNE  GRAIN 
GRAPHITE  rOR  AEROSPACE 
APPLICATIONS. 

AD-*er  7*4       ^iv.   |R 

CRapmite 

CORROSION  inhibition 

RESEARCH  AND  DEVELOPMENT 
or  EROSION  AND  OXIDATION 
RESISTANT  COATINGS  roR 
GRAPHITE, 

A0-40»  S4J  OIV.    |R 

GRAPHITE 

IMPREGNATtON 

RESEARCH  AND  DEvekOPHENT 
ON  ADVANCED  GRAPHITE 
HATERIALSI  IMPREGNATION 
or  GRAPHITE, 

AD-40r  7J7  DIV,    l« 

GRAPHITE 

PHTSICAL  PROPERT 

RESEARCH  AND 
ON  AOVANCro  GRAP 
MATERIALS,  SUPPL 
TO  VOLUME  XIII, 
or  A  riNE-GRAIN 
GRAPHITE  rOR  STR 
AND  SUBSTRATE  AP 
AD-40I  404 
RESEARCH  ANO 
ON  AOVANCrp  GRAP 
MATERIALS,  VOLUM 
PHYSICAL  PROPER 
or  SOME  NPRLT  OE 
GRAPHITE  GRADES, 
AO-40?  407 
INPLUENCE  or 
OH  THE  PtROlTSIS 
BONDING  CHARACTE 
or  CERTAIN  STNTH 
BINDERS, 

AD-40»  747  DIV.    |R 

GUIDANCE 
EOUATIONS 

APPLICATION  or  NEAR 
OPTIMUM  GUIDANCE  EOUATIONS 
OVER  TRO  ROOSTER  PROPULSION 
STAGES  or  ANT  SPACC 
BOOSTER, 

A0-40»  4«a  DIV.    I< 


ES 

DEVELOPMENT 

MiTE 

EMENT 

DEVELOPMENT 
ISOTROPIC 
UCTURAL 
PLICATIONS. 

DIV.    I 
DEVELOPMENT 

TE 
E  xxvt. 
TIES 
vElOPEO 

DIV,    I 

r ILLERS 

AND 
RISTICS 
ETIC 


•UIDAnCE 

nanmeB  tPACccNRrr 

X-tO  A  GUIDANCE  PMIkOtOPHT 
ANO  MECHANIZATION. 

Ae-40t  4«a        DIV.   i» 

OUIOCO  MISSILE  COMPONENTS 
CHECKOUT  EOUIPMENT 

XM_|S  RELIABILITT  TEST  CBWI^a 
MCNT  PROGRAM  CONNECTOR  SBlTCH 
TEST  eONSPLE, 

AD-40(  JS4  DIV,    It 

•UIDED  MISSILE  RANGES 

DATA  PROCESSING  STSTCMS 

COHPUTPR  CONr IGURATION 
ANALTSIS  or  THE  AIR 
rORCE  RESTERN  TEST 
RANGE,  VAMDENBERG  AIR 
rORCE  BASr,  CALlrORNIA, 

AD-40»  km*  AlV.    1» 

METHODS  rOR  ESTIMATING 
ACCURACT.Or  POSITION 
VELOCITT,  AND  ACCELERATION 


DATA 


to>4a«  T** 


•I*.  I* 


•UIDED  MISSILES 
ABSTRACTS 

DTNAMIC  ROLL  AND  NOTO* 
SEPARATION  TEST  or 
AN  lA0R>VA  MODEL  IN  THE 
BLOaOORN  rACILlTTI  ABSTRACT 
ONLT, 

AD-4e»  4i«       eiv.   ii> 

GUIDED  MISSILE* 
LAUNCHING  SITES 

MISSlLr  LAUNCHlNS  XONC 
rOR  THE  u<*  JOHN  KING 

iODa*si , 

AD-40»  BJR  DIV,    ir 

eUlDCD  Ml**ILES 
TEST  METHODS 

IMPACT  or  EQUIPMENT 
LirE  CHARACTERISTICS 
ON  MISSlLr  TEST  PLANNING. 

AD-40»  4R4  DIV.    If 

GUST  LOADS 
AIRCRAPT 

TRANSLATION  Or  RUSSIAN 
research;   lateral  VIBRATION* 
or  AN  AIRCRArT  CAUSED 
BT  ErpECT  or  RIND 
GUSTS, 

A0>40?  S*B  DIV.    I 

CTRO  STABILIZERS 
DTNAMICS 

TRANSLATION  DP  RUSSIAN 
RESEARCHI    ABOUT  CERTAIN 
CASES  or  ABILITY  or 
EOUATIONS  or  GTROSTAT 
MOTION  TO  BE  INTEGRATE*. 

AD-40?  iS«  OIV.   « 

GTROSCOPCS 
DESIGN 

TRANSLATION  OP  POLISH 
RESEARCHI   NEB  TTPES 
or  GTROSCKPES.  CONSTRUCTION 
PRINCIPLE*  or  CORPUSCULAR 
GTROSCOPE. 

A0-4e»  fSt  D|V.    !• 

GTROSCOPES 
MECHANICS 

TRANSLATION  or  RUSSIAN 

research;   UNPERTURBABIlITT 
or  A  spmepical  pendulum; 

CONSTRAINTS   IN  A  STSTEM 
or  RIGID  PODIESI  AND 
PROTECTIvr .METEOR  SHIELDS, 

AD-40f  JIO  DIV,   It 

GTROSCOPES 
MOTION 

TRANSLATION  Or  RUSSIAN 
research:   notes  ON 
THE  DYNAMICS  or  CARDAN 
SUSPENSION. 

AD-40r  474  OIV.   IS 

HALLUCINOGENS 

ANMALONIU"  ALKALOIDS 

HALLUCINOGENIC  DRUGSI 
A  PERSPECTIVE  R|TH 
SPECIAL  RrrERENCE  TO 
PETOTE   ANr  CANNABIS. 

AD-40t  4JS  DIV,    I* 

HARMONIC  ANALTSIS 

STATISTICAL  ANALYSIS 

SOME  STATISTICAL  CONSIOERATIONS 
IN  HARhONIC  ANALTSIS. 

A0-40»  4«I  DIV.    It 

HEAD 

rRACTuRES  (BONE  I 

TREATING  MAXlLLO-rACIAL 
PRACTURES-USE  Or  PRE-rORMED 
METALLIC  MEANS  or  rtlATION 
BT   INTRAORAL  OPEN  REDUCT'ION, 

AD>40I  *JS  DIV,    14 

HEART 

PAThOLOGT 

PRprOUND  htpotheRmia 
BT  PERITONEAL  LAVAGE 
•ITH  CARDIOVASCULAR 
SUPPORT  By  a  MECHANICAL 
PULSATOR  MASSAGE. 

AD-AOf  *1*  OIV.    I* 

HEAT  TOLERANCE 
ARMY  PERSONNEL 

PHYSIOLOGICAL  RESPONSE* 
or  •tEN  YO  RET  TROPICAL 
ENVIRONMENTAL  CONDITIONS 
lOPERATION  SBAHP  rox 
III. 

AD>*a?  4*1  DIV.    IB 


m-io 


HEAT  TRANSrfR 
CONOCNBATION 

TRANSLATION  Or  RUSSIAN 
RESEARCH!   MEAT  EMISSION 
DURING  THE  CONDENSATION 
or  MOVING  STEAM  |N 
A  HORIZONTAL  PIPE. 

Ae-40f  STR  DIV,   I* 

HEAT  TRANSrfR 

LOB  PRESSURE  RESEARCH 

TRANSLATION  Or  RU**lAN 
*E*EAReH,   HEAT  EXCHANGE 
IN  VACUUM, 

AD-40»  t*7  D|Va   tf 

HEAT  TRAN*rrR 

THERMAL  RADIATION 

TRANSLATIONS  Or  SOVIET 
RESEARCHI   COLLISION 
or  TRO  PLATES  AT  HIGH 
BPEEDSI  ROLE  OP  RADIATION 
IN  HEAT  EXCHANGE  IN 
A  TURBULENT  BOUNDARY 
LATER, 

AD-40»  ROR  OIV.   It 

HEAT-RESISTANT  SkASS 
U**R 

TRANSLATION  OP  RUSSIAN 
RESEARCHI    iPELLICUkAR 
MIRRORS  AND  NEB  GkASS 
COMPOSITIPNSI . 

AD-40»  J70  DIV,    I* 

HCaT. RESISTANT  METALS  AND  ALLOTS 
■ELDING 

ULTRASPNIC  RCLOING  EOUI'mENT 
rOR  REPRACTORT  METALS. 

AD-40I  441  OIV,   14 

HCAT-RE*I*TANT  metals  *  ALkOTS 
CASTINGS 

ARC-CAST  MOkTBDCNUM-BASC 
ALLOTS, 

AD-40r  Oil  DIV.    IT 

hEaT-RESISTANT  PLASTICS 
ADHESIvi* 

HIGH.TrMPERATURE  *TRUCTURAL 
ADHESIVE*. 

A0-40»  47*  0|V.    l« 

hEAT-RE*ISTANT  PLASTICS 
PHTHAlOCYANINES 

HIGH. TEMPERATURE  RE*ISTAHT 
POkTMERS  or  AL-  OR 
SI-CONTAINING  PHTHalOCTANINES, 
A0-40f  7«R  OIV.   R 

HELICAL  ANTPNNAS 

HlOH-TEMPrRATURE  RESEARCH- 
HIGH. TrMPCRATuRE  ANTENNA 
INVESTIGATION  AND  DEVELOPMENT, 
AD-40(  BRI  DIV.   • 

HELICOPTER* 

PLIGHT  SIMULATORS 

SIMULATION  or  HELICOPTER 
AND  V/STOl  AIRCRArT, 
V/STOL  ANALTSIS  REPORT, 
STUDY,  EOUATIONS  or 
MOTION  or  VERTICAL/fMORT 
TAKE-Orr  AND  LANDING 
OPERATIONAL  rLIOMT/REAPON 
STSTEM  TRAINERS, 

Ae-*0»  RlT  DIV.    I 

HELICOPTERS 

JET  PROPULSION 

TRANSLATION  or  RUSSIAN 
RESEARCH,   CERTAIN  PROBlEH* 

or  THE  jEt  drive  or 

A  HELICOPTER  ROTOR 
BT  MEAN*  or  A  TURBOJET 
ENGINE  ATTACHED  TO  THE 
BLADE*. 

AD-*ef  t*s       eiv.   I 

HELIUM 

ADAPTATION  (PmtSIOlOGTI 

SPEECH  INTELLIGIBlLITT 
DURING  PRPLONGEO  EiPOSURE 
TO  HELIUM-OXTGEN. 

AD-*er  tti  OIV.   I* 

HELIUM  * 

PLUID  PLOR 

STABILITY  or  MELlUn 
II  rLOB  ooRN  AN  inZlIncb 

PLANE 

AD-*Or  *I1  DIV.   R 

HELIUM  GlleUP  OASES 
•AS  rLOR 

OISTRIPUTION  ruNCTION  ME  ASuREHEtm 
IN  RAREriro  GAS  rLOR  throu«h 
AN  ORiricr, 

Ao-*or  «77       eiVi  « 

HEnlSPHERICAL  SHELL* 
*TRE**E* 

DTNAMIC  THERMAL  AND 
PRESSURE  STRESSES  IN 
THIN  SPHERICAL  SMELk. 

AD-*or  t«i       OIV. 


It 


HlSH.PRESSURE  RESEARCH 

CkECTROnECMANICAL  CONVERTER* 

TRAN*LAT|ON  OP  RUS*I*N 
RE*CARCH|   METHOD  OP 
OBTAINING  HIGH  AND  *UPCRHI«H 
PRE**URE*  BT  ElECTROMYDRAULIC 
MEAN*. 

AD-AOf  SI*  DIV.   14 

Hl«H-PRC**URE  RESEARCH 
MATERIALS 

HATTER  UNDER  ULTRA-HIGH 
PRE**URE*  AND  TEHPERATURt*. 

AO-AOP  III  OIV,   <* 

Hl«H»T(nP(RATU*E  RC*EARCH 
NATCaiAC* 


HXA-IW 


MATTER  UNDER  ULTRA. HIGH 
PRCtSURC*  ANO  TEMPERATURE*. 

*B-40I  ill  OIV.   It 


MI«H-TEnPERATuRE  RESEARCH 
MEVIERS 

TRANSLATION  or  RUSSIAN 
RESEARCHI   PROBLEM*  |N 
HIGH-TEHPrRATURE  PMT*IC*i 

A0-40f  IIB  DIV.   It 

HISTORT 

OISARmamenT 

Hl*TORtCAL  analt*i*  or 

■DVIET  DISARMAMENT  POLICT. 
1*1*1*11. 

Ae-40p  414  OIV.   If 

nonetcomb  cores 

aluminum  allots 

development  and  evaluation 

OP  A  LIGMTRElaMT  AlUNINUH 
MONETCOHS  CASE. 

AD-AOr  147  DIV.   14 

NONETCOMB  CORES 
TESTS 

DEVELOPMENT  ANO  EVALUATION 

or  A  ligmtbekht  Aluminum 

NONETCOMB  CASE. 

AD.40f  BIS  OIV.   I* 

MVNAN  ENGINPCRINS 
•IBLiecRAPMIES 

HUMAN  TNGINEERIN*  B I BL I  OCR APhT , 
A0-40t  1B4  DIV,   I* 

HUNAN  ENGINEERINC 

nCTEOROLOelCAL  INSTRUMENTS 

HUMAN  PNOINEERING  CONSIDERATION 
IN  TACTICAL  METEOROLOGICAL 
EOUIPMENT, 

A0-4e»  711  DIV.   I 

MUMAN  Engineering 

PHOTO  INTERPRET AT  I  On 

EXPERIMENTAL  EVALUATION 
OP  HULTISrNSOR  INTELLIGENCE 
*T*TEms, 

AD-AOf  BIT  DIV.    |a 

HTORAULIC  PIUIDS 
IMPURITIES 

METHODS  POR  PARTICLE 
COUNTING  IN  HYDRAULIC 
PLUies. 

AO-ROf  *BR  DIV.    I* 

MTDRAULIC  PLUIDS 
LUBRICANTS 

riRE  RESISTANT  RATER 
•ASCO  HYDRAULIC  PLUie*. 

AD-40r  7Rf  eiVi 


IR 


MTOROOTNAHIC* 
CAVITATION 

CAVITATION  DAMAGE. 
A0-40f  Sll  OIV.   * 

HTOROrOIL* 

rLUIO  DYNAMIC  PROPCRTIE* 

ANALOG  STUDT  DP  MTDROPOlLS 
NEAR  THE  rRSE  SURPaCE. 

AD-AOf  RIO  DIV,   « 

HTDROrOILS 
ViORAtlON 

VIBRATION  CHARACTERISTIC* 
or  THREE  REPRESENTATIVE 
HYOROrolL  CONr IGuRATIONS, 

Ae-40f  iRR  DIV,    Jl 

HTDROGEN 

CRTOGENIC* 

PREPARATION  or  MIXTURES 

or  suocooled  and  solid 

HTDROGEN  rOR  rUEL  APPLICATIONS. 
AD-40f  40*  OIV.    10 

HTDROGEN 

•UAHTUM  MrCMAHICS 

EkECTRIC  SutCCPTIBlkITT 
CONTRIBUTION  TO  VEROET'S 
CONSTANT  or  ATOMIC  HYDROGEN, 

AD-4et  *4B  DIV.   It 

HTDROPHONES 

SIGNAL-TO-NOISE  RATIO 

NOISE  LEVEL*  OBSERVED 
■ITH  SHIP-TORED  GEOPHYSICAL 
HYDROPHONr  ARRAYS. 

AD-40t  SOT  DIV.   4 

HTDROSTATICS 
•ATER  RAVrS 

THEORT  OP  SMALk-ANPklTUOe 
LONG  RATER  RAVES, 

A0-40f  SIR  01V.   « 


HTPER*ONle    riOB 
CONICAL    BOeiE* 

EOUlLlBRIUM    rLOR    OP 
AN     IDEAL    MSSOCIATING 
SAS    OVER    A     CONE, 

AD-40f    ISI  DIV.       0 

MTPERVELOeiTY  PROJECTILES 
TERMINAL  PALLI«T|C* 

INVE*TIGAT|0N  op  *TRUCTURAl 

IMPLICATION*  or  hETEOROID 

IMPACT. 

AD-40t  Sll  DIV.   It 

HTPERVELOCITY  PROJECTILES 
TEST  EOUIPMENT 

ErrECTS  or  spray  particle* 

PROM  THE  penetration 
OP  THIN  TARGET*  BT 
HTPERVClOC ITT  PARTICLES, 

A0-40f  704  OlVt   It 


HTPOTHERMIA 
HEART 

PROPOUND  HYPOTHERMIA 
BY  PERITONEAL  LAVAGE 
■ITH  CARDIOVASCULAR 
SUPPORT  BY  A  MECHANICAL 
PULSATOR  MASSAGE, 

A0-40f  *1R  OIV, 


14 


ICE 

BIBLIOGRAPHIES 

•tSLIOCRAPHT  ON  *N0«, 
ICE  AND  PrRMAPROST 
•ITH  ABSTRACTS,  CUMUL*Ttve 
INDEX,  VOLS,  l-XVII, 

A6-4Df  ^7*  OIV,   I 

ICC 

TENSILE  PROPERTIES 

STRUCTURAL  CONTROL  OP 
THE  VERTICAL  VARIATION 
or  THE  STRENGTH  OP 
SEA  AND  SALT  ICE, 

AD-40t  RSB  DIV.   I 

ICE 

■AVE  TRANSMISSION 

RErLECTION  AND  TRANSMISSION 
COEPr icIEnTS  at  THE 
INTERrACE  ICE-SOLID, 

AD-40f  RIR  OIV.   I 

IMPACT  *HOCK 
SMOCK  RAVES 

TRANSLATIONS  or  SOVIET 
RESEARCHI   COLklSION 
or  TRO  PLATES  AT  NIGH 
SPEEDSl  ROLE  DP  RADIATION 
IN  MEAT  EXCHANGE  IN 
A  TURBULENT  BOUMOART 
LATER. 

AD-40I  *0R  OIV,   It 

INDEXES 

EPIDEhiOLOGT 

OBSERVATIONS  ON  THE 

PRESENT  STATE  or  Plague 

AND  PLAGur  CONTROL  IN 

THE  SOVIET  UNION  lACCORDi*'* 

TO  DATA  AVAlkABkE  TO 

11  OCT  401. 

AD-40f  *I|  DIV,    14 

INDIUM  AkkOYS 

CHEMICAL  PRECIPITATION 

TRANSLATION  OP  RUSSIAN 
RESEARCHI   ELECTrOLTTIC 
PRECIPITATION  OP  INDIUM 
ANTlMONIer. 

A0-40f  tS>  OIV.   R 

INDIUM  ALLOTS 

PHOSPHORUS  ALLOTS 

TRANSLATION  OP  RUSSIAN 
RESEARCHI  LATTICE  lOENTlTT 
PERIOD  ANr>  HICROHARDNESS 
or  SOLID  SOLUTIONS 
or  INDIUM  AND  GALLIUM 

phosRhides. 

A0-40f  111  DIV.   It 


INDIUM  COMPOUNDS 
GLTCINES 

TRANSLATION  OP  RUSSIAN 
■ESEARCHI   COMPOUNDS 
OP  INDIUM  RITH  •LTCOCOLL. 

AD-40f  171  DIV.   * 

INERTIAL  NAVIOATION 
PCASIBILITY  STUDIES 

NO-GIMBAL  PEASIBILITT 
PLI6MT  TEST  PROSRAH. 

AD-40f  4SI  DIV.    I* 

INPORMATIDN  RETRIEVAL 
aRmt  research 

oocuhentation  and  Inporhation 
retrieval  aspects  op 
army  studies.  volume 
ii.   annex  c  to  the 
army  study  ststem. 
studt  documentation 
and  inpormatidn  retrieval. 

A0-40»  SIT  OIV.   Jf 

inpormatiom  retrieval 
electronics 

GRORTH  OP  THE  Electronic 

PROPERTIES  InPORmATION 
CENTER'S  LITERATuPE  COLLECTION 
ON  ELECTRONIC  PROPERTIES 
DP  MATERIALS, 

AD-401  «l|  DIV,   10 

INPRAREO  RADIATION 
ABSORPTION 

TRANSLATION  OP  RU**lAN 
research;   TRANSPaRENCT 
or   AIR   IN  THE   INrRARED 
REGIONS  rpR  SMALL  DISTANCES. 

AD-40f  •«4  OIV.   It 

INPRAREO  RESEARCH 

*CIENT|PtC  *ATELLITE* 

lATELLlTE  INPRAREO  BACKGROUND 
EXPERIMENT  DATA  ANALTSIS. 

AD-401  741  DIV.   IS 

INPRARCD  SPtCTROSCOPT 
SCIENTIPIC  RESEARCH 

RESEARCH  IN  THE  riELD 
or  HIGH  RESOLUTION 
INrRARED  SPECTROSCOPT, 

A0-40f  «*1  DIV.   It 

INSTRUCTION  MANUALS 
ELECTRONIC  EOUIPMENT 

ANSBER  SHEETS  POR  THE 

training  manual  por 
ststematic  trouble  SmOOT|N« 
OP  ELECTRONIC  EOUIPMENT, 

AD-40r  4*4  OIV,   II 


I-U 


T««|N|H«  N*NU*L  rO* 
«TSTCn«TIC  Trteului  •HOOTIN* 
or    CLtCTKnNie  CaulP"CNT, 

*o-*er  **7       ei«.  ai 

INlTKunCNT  L*NOINes 
AUTOMATIC  PltOTl 

I"1T»LL»T10N    0'    THC 
■  •k.C.U,     <iUTOt.*NO    ITSTCN 
IN    *    ec-7     AlUCKtrT 

r«»  TMC  rrecKAk  ikvi*TieM 

tCINCT. 

*B-40>  *J«  OIV.    I* 

|N«TllunCHT  LlNOINCt 
BISrk«T  tTSTCnS 

•crHiNTsi   ^aojccTro 

STHtotie  ris»L»*»  'o» 
ecNCKAL  iiDoarT, 

*0-»0f  so*  S|Vf    I 

INlTMuMENT  LANOINCS 

OtST*NCC-ft«SU>INC  rOUI'nCNT 

rkltHT  TCST  or  nooirito 

0TB    *N0    0>-C    ro*     ILL 

*e-40»    70I  D|V.        I* 

iNTt«**k  Tii*Nfre»ns  • 

THIOUT 

TK*NSL<T|ON  or  •USSI«N 

KrscAKCMi   TMCoRT  or 
orcRAToii   ronPuT»TlO"», 

*o-*er  Ki  eiv.      ii 

TW«NSk<T|0N    Of    HUS<I*N 
KCSOIICMI     CtLCUkATION 

or  ciecHvtuuct  op  thc 
L*rL*ce  a>cii«To*  bt 
TNt  BfTMOP  or  ewios, 

*D-*or  i«s        oi».   t* 

THANSL'TION  Or  RUSSIAN 
■rSCAUCMI   THr  Ar^tlCATION 
or  TMf  tLI"tNATION 
NtTWOO  TO  TXt  'ffOBLri 
or  rlNDINC  THE  ClCCNVAkUCS 

ANo  ciGrNvALucs  or  tiaCNruNcTtONS 

or  A  LINPA*  INTCBNAk 

orCoATO"  *|Th  a  STnnCTNic 

KtKHtL, 

AB>*er  iTi       ei«.   ti 

INTCONATCB  rlKCUITS 
DCSIGN 

AOVANCrO  rABBlCATION 

ri>eecsse*  roii  ruNCTioNAk 

CkCeTBBHIr  BLOCKS, 

AB-*e»  T4I  Bl«,   B 

INTCLLlaCNCf  TISTS 
LCAiNK 


■MTCLkieiNCC  AND  TMC 
ABIkITT  TO  kCABN. 

Ao-*er  ss«       OIV. 


*• 


INTCItreilOMtTCNS 
DCTtCTOBS 

ACnosrAcc  vCMickC  dctcction 

STUOICS, 

AD-tOf  Sll  OIV.   4 

INTCBMrTALLIC  COnroUNDS 
hCChanical  ruerotics 

necHANicAL  arMAyio*  or 
imtcvmctallic  conrouNBs, 

*D-Mt  SJJ  OIV,   IT 


INTCBHAt  COMBUSTION  CNBINC  NOISC 
OICSCL  CN61NIS 

•cccNT  orrmncNTAk  stuoics 
Of  hccmanical   noibc 

IN  OlCSCk  CNCINCS, 

AB-40r  TJI  0I«,   *T 

IHVABIANCe 
THtOBCnS 

TNANSLaTIOW  or  NUSSIAN 
NCSCAllCN)    ABSOLUTE  INVAMIANCr 
ANO  INVANIANCC  TO  ErslLON 
IN  TMC  TMfONT  or 

BIrrCRCNTtAL  couaTions, 

AB-40f  400  eiV|    If 


INVCMT 
HAVA 

s 

OATA 

ro* 

STST 

s 

DATA 

ro« 

«TST 

S 
BATA 

ro» 

»TST 


OUT  CBnTKOL 
L  CaUtFHCNT 
UPPLT  rACTONS  ANO 

NCrONTINC  NCOUINCHCNTS 
TMC  NAVT  SurPLT 
CM. 

Ae-40f  4«T  OIV,    IB 

UrPLT  rACTORS  ANO 

RCRORTING  RCOul"CMCNTt 
TMC  NAVT  surrLT 
CM. 

A0-«0»  ASS  OIV.    IB 

lUPPLT  rACTORS  ANO 

RCrORTINO  RCBUlRCNCNTS 
THC  NAVT  SUrPLT 
CM. 

Ae>40»  *s«       OIV,  I* 


IBOINC  COnrouNOS 

etCABoRAMrs 

CLCCTRONIC  STRUCTURE 
or  BIOHIIII  lOtlODO  otCABORANCl, 
AB-40»  47S  OIV,   <• 

ibm  beams 

cmarseo  particles 

translation  of  sbvict 
researcm;   transmission 

or  A  CMARCED  PARTICLE 
THROUBM  AN  ElECTRON-ION 
BEAM, 

AB-4ef  S40  OIV.   I* 

IBN  BEAMS 

rocusiNc 

TRANSLATION  or  Russian 

research;  selection 
ANO  PRIHAPT  rOCUSINO 
or  tONS  In  a  SOURCE 

or  HuLTietscMARce  ions. 

•B>40r  J7>  BIV,   41 


ION.  BEAMS 

SCATTERINC 

TRANSLATION  Or  RUSSIAN 
RESEARCH!  ENEROT  SPECTRA 
or  IONS  SCATTERED  BT 
POLTCRTSTAlLINE  SURrACCB 
OVER  SHALL  ANSLES, 

AD-40r  K*  OIV,   <t 

ION  BOHOAROHENT 

SECONOART  EHtSSION 

TRANSLATION  Or  RUSSIAN 
RESEARCHI    INVCSTIQATION 
or  THE  SECONOART  ION 
EHISSION  PURING  THC 
BOHRARDHCNT  or  METALS 
BT  LOR.ENrRGT  IONS, 

Ae-40»  S7S  OIV.   <* 

ION  CNGINCS 

ELECTRIC  PORER  SURPLIES 

TRANSLATION  Or  A  POPULARIZrD 
SOVIET  ARTICLCl    TROLLETBUS 

LINE  In  space,  ELECTRIC 
POBER  SURPLT  rOR  ION 
ENBINES. 

Ae-40r  1J7       OIV.  <T 

ION  SOURCES 
DESIGN 

TRANSLATION  Or  RUSSIAN 
RESEARCH)   SOURCE  or 
HI4H-INTENSITT  PROTONS, 

Ae-40»  7*0  6|V.   it 

ION  SOURCES 

PLASMA  PHTSICS 

TRANSLATION   Or  RUSSIAN 
RESEARCHI   SELECTION 
•NO  PRIHAPT  rocusiNG 
or  IONS  tM  A  SOURCE 
or  nuLTIOtSCHARGC  IONS, 

Ae>40f  17J  D|V,   il 

IONIC  Currents 
SPACE  Charges 

TRANSLATION  OP  RUSSIAN 
RESEARCH!   BIPOLAR  PlOB 
IN  A  SPECIAL  MAGNETIC 
riELO. 

AD-40I  lai  OIV.   it 

IONIZATION  POTENTIALS 
DISTRIBUTION 

TRANSLATION  or  RUSSIAN 
RESEARCH!   ENERGT  SPECTRA 
or  ELECTRONS  OCTAChASlE 
IN  THE  PHOTOIONIZAT ION 


or  MOLECULES. 
AB-40*  SRI 


OIV, 


IONOSPHERE 

ATMOSPHERIC  SOUNOINO 

VLr  IONOSPHERIC  SOUNDINGI 
MAGNETIC  COMPONENTS 
RADIATCe  PT  A  HORIZONTAL 
DIPOLC  AT  VLr, 

Ae-40»  BON  OIV,   < 

lOHOSPHCRE 

AURORAE 

AURORAL  ZONE  IONOSPHERIC 
RESEARCH, 

A0-40I  4SS  BlVa   » 

lONOSPMERC 
•  IND 

STuDT  or  IONOSPHERIC 
RINDS.   ADDITIONAL  DATA 
ON  THE  DETERMINATION 
or  IONOSPHERIC  DRIPTS 

AND  Turbulence  pron 

RADIO  rADINO  records, 

AD-40t  at  D|V,   * 

IONOSPHERIC  DISTURBANCES 
TERRESTRIAL  MAGNETISM 

lONOGRAH  SPREAD-r  AS 
A  RESULT  eP  MAGNETie.r lELD 
ALIGNED  IPREGULARITICS  IN 
TMC  IONOSPHERE. 

AO-kOI  S«4         eiv,  » 

IONOSPHERIC  PROPAGATION 
RADIO  BAVPS 

TRANSLATION  or  RUSSIAN 
RESEARCH!   ON  THE  RErRACTION 
AND  eopPLFR  SHIPT  OR 
RADIORAVES  RADIATED  ST 
ARTiriclAL  EARTH  SATELLITES 
IN  A  THREE. DImCNSIOXAL 
METCROGENrOUS  IONOSPHERE, 

Ae>4or  IIS       Div,   B 

INVESTIGATION  or  IONOSPHERIC 
BBLIBUC  SOUNDER  DATA. 

A0-40t  lOr  DIV,   * 

IRBN 

ADDITIVES 

TTTRIUM  AS  A  NOOULIICB 
rOR  CAST  IRON, 

AD-40f  RS»  DIV, 

I  BON 

CRTSTAL  LATTICC  DErCCTS 

rATiGUf  or  mctalsi 

IRON  AND  IRON-CARBON 
ALLOTS, 

AD-40»  BTt  e|V, 

IRON 

SOLID  SOLUTIONS 

TRANSLATION  Or  SOVICT 
RESEARCH!  CLASSlrlCATION 
or  THE  SOLUBILITT  OP 


t» 
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ELEHEntS  in  IRON, 
AD-40y  S«S 


DIV, 


l» 


IRON  ALLOTS 

PATltuC  (MCCHANICSl 

rATiGur  or  mctalsi 

IRON  AND  IRON-CARBON 
ALLOTS. 

*e-4e»  BTS       OIV, 


IRON  COMPOUNDS 

TRANSITION  TCHPCRATW*C 
CURIE  TEMPERATURE  OP 

ALPHA. rctas, 

AD-40>  «44  DIV.   t% 

ANTirCPROMAONCTIC  CURIE 
POINT   |N  <LPHA-rC<OI. 

AD-40f  ••4B  DIV,   ti 

OTA  ANP  MOSSBAUCR  STuOiCS 
IN  RARC  CARTh  ORTMorcRRITCS, 

A0-40t  14*  OIV,   <t 

ISDCTANATC  PLASTICS 
COMPOSITC  MATCBIALS 

INPluCNCE  or  PARTICLE 
SIZE  ANO  CONTENT  or 

riLLER  ON  Thermal  expansion 
AND  Bulk  moduli  or 

POLTURETHiNE  ELASTOMERS, 

AD-40f  7<t7  DI««    I< 

JET  CNGINC  HOISC 
INHIBITION 

SUPERSONIC  TRANSPOBT 
CNCINC  EIHAUST  NOISE 
•EDUCTION, 

AD-40»    SJR  e|V,        iT 

JCT    riGMTER<t 

PLI6HT  CONTROL  STSTEMS 

p-io«  hodipication  and 

INSTRUMENTATION  POP  USE 
■  |TM  AN/G<INSA  CENTRAL 
LANDING  CONTROL  STSTCM, 

AD-40»  Sll  D|V,    I 

JCT  PLANCS 
LIGHTNING 

OANGCR  TO  JCT  AIRCRAPT 
rOOM  LIGMTNINO, 

AD-4er  74S  OIV,    I 

jCT  PLANCS 
NAVIGATION 

NAVIGATIONAL  ACCURACIES 

or  eiviL  JET  AiRcRArT 

OVCR  THE  NORTH  ATLANTIC 
COPERATION  ACCORDION, 

A0-40»  404  DIV,    i« 

JET  PROPULSION 

MARINE  PROPULSION 

peasibilitt  stuot  or 

PONTOON  BARGE  RATER 

JET  PROPULSION  ANO  STCCRABC, 

A0-40t  *SS  DIV,   *l 

JCT  PUMPS 

PCRroRNANCC  ICNGINCCRINGI 
INrLUCNCC  or  PCRTINCNT 
PaRAHCTER*  on  EjECTOR-eirrUtCR 

perrorhance  r|th  ano 
•itmout  ejected  mass. 

AD-40f  770  DIV,   «7 

JCT  STREAMS  (METEOROlOGTi 
THUNOERSToRhS 

THUNOEPSTORMS  AND  THE 
LOB-LEvEL  JET!   HESOANALTSIS 

or  suprACr  data  in 

tme  south. central  united 

ITATES, 

AD-40t  S<0  DIV,   • 


JCT  STREAMS  INETEOROlOGTI 
TROPICAL  REGIONS 

INVESTIGATIONS  ON  THE 

TROPICAL  EASTCRLT  jCT, 

Ae-40f  OVB  DIV,   I 

TRANSLATION  OP  HUNGARIAN 

RCSCARCH,   MOeCRN  niLlTART 
TRANSPORT  PLANCS. 

AD-BOr  40R  DIV,    I 

JOB  ANALTStS 

ENGINEERING  PERSONNEL 

ELECTRONIC  ENGINEER  JOB 
TTPES  IN  THE  AIR 
PORCE  STSTEMS  COHHANO, 

A0-40f  ««7  DIV,   <1 

JOB  ANALTSIS 
PSTCMOMCTPICS 

DEVELOPMENT  ANO  APPLICATION 
OP  ABSOLUTE  SCALES 
rOR  EVALUATING  ELECTRONIC 
JOB  PERPOPHANCE  LEVEL, 

Ae-401  l«l  DIV,   <B 

JOB  ANALTSIS 

TEST  CONSTRUCTION  iPSTCHOLOSTI 

USE  OP  ENGINEERING 
ANOLOGT  in  the  DEVELOPMENT 
OP  TESTS  TO  PREDICT 
TRACKING  PERPORMANCE. 

AD-AOf  B4I  OIV,   IB 

JOINTS 

pltbood 

PERPORMANCE  or  NAIL-SkUCO 

JOINTS  or  PLTROoe  to 

SOLID  BOOe, 

A0-40(  lOR  OIV,    i« 

KIMCTIC  THCORT 
BASES 

ENERGT  AND  MOMENTUM 
CICMANGC  tCTBCCN  NOM.CBUtr*BT|. 
TION  GASCS. 

Ae-40»  BB*  BIV,   <f 

krtpton 

cohplei  compounds 

MAGNETIC  PROPERTIES  or 

rcRROHAGNrT ic  matCrials 

AND  KRTPTRN  USINS  THC 
NOSSBAuER  ErrECT, 

AD-40r  «4S  DIV,   if 

KRTPTON 

MOSSBAUCR  crrccT 

NOBfaAiiCR  crrccT   in 


M-U 


■BBI  TRAP^CD  IN  * 

Ck*THB*TC  CODROUND. 

AO-BOt  ROT  OIV, 


tS 


LABOBATORICS 
eCBISN 

OC||«N  CBITCBIA  ITUOT 
rOR  HIGH  POBCR  M|BH 
VOLTABC  RCiCARCM  fACILITT, 

AD-BOf  14*       etv!  JO 

t*B6RAT0RT  EBUIPHCNT 
PSTCNOLOST 

rORCC-TRANBDUClNB  NANIPULANDUH 
rOR  Utt  BITH  DOBS. 

*e>40f  Sli  DIV,   JO 

kAHlNAR  BOUNOART  LATER 
VORTICCf 

CIPCRINCNTAL  INVCSTIOATIOMS 

or  VORTCK  OCCURRCNCE 

AT  TRANSITION  |N  UNSTAOLE 

LAMINAR  BOUNOART  LATCRS, 

AD-40t  7«4  DIV,   « 

LANINAR  fLOB 
STABlLITT 

TRANSLATION  Or  RUSSIAN 
•CtCARCHI   NONLINEAR 
ThCORT  or  AERODTNAHIC 
STABlLITT, 

Ae-40t  SOI  OIV.   * 

kAMINATEO  PLASTICS 
BIBLIOGRAPHIES 

BIBlIOGRapht  or  PUBLICATIONS 
ON  STRUCTURAL  SANOrICH, 
ELASTIC  LAHInaTCS,  ANO 
•BOO-BASE  COMPONENTS, 

*0-40»  JSI  OIV,   |R 

LANINATCO  PLASTICS 

rlLAMENT  ROuNO  CONSTRUCTION 

INVESTIGATION  or  MATERIAL 
PARAMETERS  INFLUENCING 

CRCCP  ANO  PATiGuc  Lire 

IN  rlLAMENT  ROUNO  LAMlNATCS, 

AD-40f  alTS  0|V,    IN 

COMPOSITC  COMPONCNT  PR6PC«TT 

KCLATioNBMiPS  or  Plastic 
riLMS, 

Ae-40»  7|S  OIV,    !• 

LANaUAGC 

DATA  PROCESSING  STSTCMS 

DEVELOPMENT  OP  AUTOMATIC 
•BAMMARS, 

Ae-40f  TOO  DIV.   Jt 

kAHBUASE 

ItlCMlNE  TRANSLATION 

MACHINE  LANBUABC  TRANSLATION 
•TUOT. 

AD-AOf  RJO  OIV,   J» 

GENERALIZED  COMPUTE* 
STSTEH  POP  LANGUAGE 
TRANSLATION, 

•e>4er  aii  oiv,     ji 


LANBUASC 


NBUASC 

thIort 


OEPENDENCT  THCORVI  A 

sTieii 


BRANCH  or  LINGUl 
HALISM  AND  '" 

AD-40r  4<ta 


rORMALISH  AND  OBtCBVATIoNS, 

•"  —  —       oTv, 


J* 


k*B(*S 

riBCR  OPTICS 

NCuRISTOR  LOGIC  TCCMnOLOSTI 
STuDICS  ON  OPTICAL 
COMPUTERS, 

Ae-40t  4S4       eiv.  JO 

L'BERS 

OPTICAk  P'OPCRTICS 

invcstigation  or  kASCR 

SCAN  CROSS-SECTION  RITH 
RESPECT  TP  INTENSITT 
*H0  TINE, 

AD-40J  SIS  BIV.   IS 

MICROSAVC  RCSCARCMI 
ACOUSTIC  AMPkiriCATIONI 
kASERSI  rrRRITC  PROPABATIONI 
klGHT  DirrRACTION  BT 
HTPERSOUNOI  roRCES  ON 
PARTtCkES  In  klGHT 
BEAMS. 

At-BOl  R47  BIV.   IS 


kAUNCMiNG  SITES 
BESTROTERS 

MISSILE  LAUNCHING  ZONC 
POR  THE  U8S  JOHN  KING 
<BBB-J|, 

AO-401  BJR  DIV,    If 

kCAB  COMPOUNDS 
PEBBOMAGNPTISM 

TRANSLATION  DP  RUSSIAN 
RESEARCHI   PRODUCTION 
ANO  DIELECTRIC  PROPERTICS 
or  SINGLE  CRTSTALS 
or  SOLID  SOLUTIONS 
or  PBlTIOSZROSI  , 
RBNBI04,  AND  CRTSTAL* 

OP  soliO  solutions 

or  PBNBfOA  AND  PBTIOJ, 

AD-AOt  JIS  D|V,   IS 

lcabning 

intclliocncc  tcstt 

INTCLLISCNCC  AND  TMC 


ABILITT  To  LCARn, 
AD-40I  SSI 


OIV,   IR 


kCARNING 

PtTCHOPHTSIOkOGT 

ONC-TRIAk  kEARNING  AMD 
OUANTun  P<ITCHOPHTSiCSI 
A  STNThE<IIS. 

Ae-40f  SI4       OIV.  <a 


kiMB  AMTCNMAt 
RAOA*  ANTENNAS 

OCSIBN  eONSieCBATIONB 
POR  TBO-OINCNBIONAk 
BTNHCTBIc  BOOTkACC  kCNSCi. 

AB'BOf  >TT  OIV.   • 

Lire  BAPTf 
CONTAINERS 

PkOTATION  CAPABIklTT 
OP  PkASTIC  AMNUNITIOM 
CONTAINCRS, 

AD-40f  401  BIV,   JI 

klBMT 

MOOukATION 

SOklO  STATC  kIBHT  VAkVE 
•TOOT, 

*6-40l  444  OIV,   If 

kISHT 

fCATTCRING 

RANGE  OP  PRACTICAk 
VAklDITT  or  THC  RATkCIGM 
THCoRt  or  RADIATION  SCATTERINS, 
AD-40f  »0I  DIV,   If 

ANKoTROPie  kIGMT  SCATTERING 
BT  INNER  rlCkO  rkUCTUATIONt 
IN  A  eCNSr  MONATOMIC 
OAf, 

Ae«40f  «l«  DIV,   If 

klBHTNlNO 

AVIATION  SArCTT 

DANCER  TO  jET  AIRCRAFT 
rROM  LIGHTNINB, 

Ae-4ef  74S  DIV,    I 

klHITCRS 
BROADBAND 

CBTITAl  POBCR  SAMPkCRC 
rOR  BROAOBAND  nIcBOBAVC 
POBCB  klHITCRS. 

AD-40f  7«J  DIV,   • 

kiMCAR  PBOGRAHMING 
CONVCI  SCTS 

AN  CVOLUTION-TTPE  SCARCM 
NCTMOD  rOR  CONVEI  SETS, 

AD-4Df  ROJ  6|V,    If 

kINCAR  PROGRAMMING 
OTNAHIC  PROGRAMMING 

OTNAHIC  PROORAHnlNG  AND 
ILL-CONDITIONED  LINEAR 
STSTEMS  II, 

AD-40f  NOB  DIV,    IS 

APPLICATION  OP  DTNAMIC 
PROGRAHHINS  TO  LOCATION-ALLOCA- 
TION PROBLEhS, 

A0-40f    <l7<t  DIV,        It 

kINCAR  PROORANNING 

MANASEMENT  CNGINCCRING 

AllOnS  AND  STRUCTuRCS 


SE.SPSKSTl"*'*^  ACCOUNTING 


MCASURCNCNT , 

AD-40f  441 


OIV, 
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LINCAR  PROGRAMMING 

OPCRATIONS  RCSCARCH 

A  MULTIPLC-ASSIGNNCNT 
PROBLCM, 

AD-401  4Tf  OIV,    If 

kiNCAR  PROGRAMMING 

OUADRATIC  PROSRANMING 

A  OECOHPOBITION  AkGORITNM  POB 
OUADRATIC  PROORANHING, 

AD-40f  «f«  OIV,    If 

klOUCrlCD  GASCS 

MCklUM 

STABIkITT  or  MCklyM 
II  PkOB  OOBN  AN  INCklNCO 


PkANC 

•0-401  4|J 


OIV,   • 


LiBUtO  HCTAL  COOkANTS 
klTHlun 

COOkED  SOklO  PBDPCkkANT 
ROCKET  NOrZLES,  VOL, 
II   LlaUEPIED  LITMIUM  AS 
A  COOLANT. 

Ae-40f  SOS  OIV,   IT 

COOLED  SOLID  PROPELLANT 
ROCKET  NOtZLES  VOL, 
II   LleuEPICD  LITHIUM  AS 
•  COOLANT, 

AD-40f  004  DIV,   IT 

klOUIe  METALS 

NEAT  EXCHANGERS 

EkECTROCHCMlCAk  Device 

rea  oitgcn  RCMOVAk. 

Ae-40f  000  OIV.   '' 

LlOUlO  ROCKET  PROPCLLAnTS 
DETONATIONS 

STuOT  OP  THC  PUNDAHCNTALS 
OP  LIOUID  PROPCkk*NT 
SENSITIVITT, 

AD-40f  iOR  DIV,    to 

LITHIUM 
COOkANTS 

COOLED  SOLID  PROPELLANT 
ROCKET  NOTZLES,  VOL. 
It   LlauEPlEO  LITHIUM  AS 
A  COOLANT, 

AD-40f  BOS  DIV,   IT 

COOLED  SOLtO  PRORCLLANT 
ROCKET  NOrZLES  VOL, 
II   LleuEPlEO  LITHIUM  AS 
A  COOLANT, 

AD-40f  004  OIV.   IT 

kiTHlUM 

ION  SOURCES 

aCTA.CuCRTPTITC-COATEO 
EMITTER  STUOT. 

A0-40«    iliR  DIV.        ■ 


m-is 


It 


LAB-IUO 


kITHtUN  COMPDUNOt 
rkUOBlOCt 

CRACK  INITIATION  IN 
CKTiTAkkINC  NATERIAkS  . 
(•>  T|-|,|Ak-IAV  AkkOr. 
Liri. 

AO-OOf  RSI  OIV. 

kOO  RCRIOOie  ANTENNAS 
DESIGN 

THEORCTICAk  ASPCCT*  0^ 
kOG  PERIODIC  AND  CDNTlNUOUSkV 
tCALEO  ANTENNA  OCSIBN, 

AD-401  B*S  OIV.   B 

LOG  PCRIODie  ANTCMNAB 
BLOT  ANTENNAS 

LOG-PCRIODIC  CAVITT-BACKCD 
SLOT  ANTCNNA, 

A0-40f  IB*  OIV,   a 

LOGISTICS 
DATA 

SUPPLT  PACTORS  ANO 
DATA  RCPORTING  RCOUlBCNCNTS 
POR  TMC  NAVT  SUPPLT 
STSTCM, 

AD-BOf  4S7  OIV,    10 

SUPPLT  PACTORS  AND 
DATA  REPORTING  REBUlRCHCNTS 
POB  TMC  NAVT  SUPPLY 
STSTEH. 

AD-401  4S0  OIV,    IB 

SUPPLT  PACTORS  ANO 
DATA  REPORTING  RCOUlREMENTS 
rOR  THE  NAVT  SUPPLT 
fTSTEM, 

AO-401  4S«  OIV,    IB 

LOGISTICS 

PROGRAMMING  (COMPUTERS) 

COMPUTER  PROGRAM  OOCUMCNTAT I 0M« 
ATLANTIC  PLEET  AUTOMATED 
AMMUNITION  kOOISITCS 
STSTEH,   PATCRICl  resources 
SUBSTSTEM  PoB  CONVENTIONAL 
AMMUNITION.  VOLUME 
III,   PROGRAM  LISTINGS 
JPART  II, 

AO-BOI  BIR  DIV,    IB 

LUBRICANT  ADDITIVES 
GLTCOLS 

PIBE  RESISTANT  BATrB 
OASED  HtORAULIC  PLUIDS, 

AD-40f  7RS  DIV,    IR 

kUBRICANTS 

COATINGS 

SOLID  PILM  LUORICANT 

SUBSTiATCS, 
t       AD-40f  TIB  DIV,    IB 

LUBRICATION 

MTORODTNAhICS 

EXPERIKENTAk  STUOT  OP 
EkASTOHTDPOOTNAMIC  kUBRICATIDN, 
A0-40f  7«l  DIV,   It 

kUBRICAT.ION 

ROkLER  BEARINGS 

INPkUENCE  OP  kUB*|CAT|ON 
ON  ENDURANCE  OP  ROkklNG  ' 
CONTACTS, 

AD-401  4RJ  OIV,   14 

kUCKOCTTCS 
PTR06CNS 

CMCNICAk,  UkTRAsTRUCTUBAL 
ANO  CLINICAL  STUOICS 
ON  A  PTROgCN  ISOLATCD 
PROM  LEUKOCTTES, 

A0-40f  «0|  0|V.    14 

LUMINESCCNCP 

CNCRGt  convcrsion 

CMCniCAL  AND  CNZTNATIC 
STUOICS  ON  THE  CONVERSION 
OP  CHCHICAL  ENERGT  TO 
LIGHT, 

A0-40»_7»B  DIV,   R 

MACHINE  TOOL  INOUSTRT 
USSR 

tTRANSLATION  PROM  A 
SOVIET  HONOGBAPHt   DEVELOPNEN* 
AND  DISTRIBUTION  OP 
MACHINE  CCNSTRUCTION 
OP  VARIOUS  TTPES  IN 
TMC  UBSR, 

A0-40r  tta  DIV,   14 

MACHINE  TRANSLATION 
ABSTRACTING 

AUTOMATIC  ABSTRACTING 
OP  RUSSIAN  TEXT, 

A0-40f.S*7  DIV,   JI 

MACHINE  TRANSLATION 
LANGUAGE 

HACHINE  LANGUAGE  TRANSLATION 
STUOT, 

AD-40f  <)la  OIV.   JI 

GENERALIZED  COMPUTER 
ST«TEM  POR  LANCUASC 
TBfcNSkATION, 

A0-40f  RfJ  DIV,   JI 

MACHINES 

LOADING  IMECHANICSl 

TRANSLATION  OP  SOVIET 
RESEARCH!  OPTIMUM  RELEASE 

«p  LOAD  During  the  - 

STOPPING  OP  A  hEAVILT 
LOADED  MACHINE, 

AD-401  «04  DIV,   It 

NAGNET  COILS 

MAGNETIC  PICLOS 

MAGNCTIC  PIELD  PBOOUCTIONI 
rULSCD,  CONTINUOUS, 
ANO  PORtE-PREE  P|Ek6st 
SUPERCDNOUCTIVITTI  MAGNcTS, 

«»-*0i  7je  OIV.     It 


MAO-mT 


nAsNeric  rifLB* 

PLASMA  VHTSICS 

cirtTiHCt  or  nonCOUIlISOIuh 
carhiciis  in  naonctic 

T«APS, 

a6-»0*  ilt  DIV>   • 

HAaNCTic  rirtes 

PKOBUCTION 

MACHCTie  ricte  »*eeucTieiii 

rULSCO,  CONTINUOUS, 

ANO  roMce-'oEC  ri(i.Bsi 

SUPOCONBUCTIVITTI  MASNETS, 

Ao-*et  Tje       oi«,   41 

nASNCTIC  NATCKIAkS 

STMMtTUT   lC«TSTALt08»APH») 

MAGNETIC  STMHETNT  ANO 
CkCCTMON  MUCkEuS-lNTCOACTIONS 
IN  HACNETIC  CKTSTAkS, 

Ao-*er  «Ti       Div.  it 

MA«NCTItM 

MCASUNCMENT 

nEASUNFMENT  or  THE 
MAGNETIC  "ITHUCTUMEl  Or 

vamious  solids, 

AO-kOt  k<0  OIV.   II 

MAONETOHTOKOOTNAMIeS 

ELECTRIC  PO»t»  P»00UCTIOII 

dESCANCM  m06»AM  ON 
MACNETO^LASMAOTNAMie  PO»t»  «tNt»»- 
TION,  PANT  II    nPD  CLBSCO 
LOOP, 

Aq.aO?  1*1  0l«>   r 

NCS£ANrH  PNOSRAN  ON 
HAONETOFLASMADTNAMIC  PO*t* 
SEMCPOTIOM,  PANT  21  PLASMA 
PMTSIeS, 

>0-kO>  !•«  OIV,   7 

■ESCANCM  PNOGNAMMC  ON 
MAGNCTOPLASMAOTNAMie  PONC* 
GENENATION, 

Ao-AOr  itJ        OIV,  f 

HAGNeTOMTONPOTNAMICS 

GtNENATONS  .  .._ 

EUPtOStVE  MAGNETOMTONOBTNAMietl 
PPOOUCTIPN  OP  MIGM 
ENCNGT  PtKSES  OP  ClCCTNIC 
POaE*  •*  MHO  pninciplCs, 

AQ-AOf  Sll  BIV,   iS 

MAINTENANCE 

NAVAL  SMOPE  ESTABLISHMENTS 

eCvCLOPMCNT  Of  SASIS 
PO*  ALLOCATING  MAINTENANCE 
■ESOUNCES, 

AO-AOf  OOa  OIV,    IS 

OCvCLOPMENT  OP  SASIS 
PO*  ALLOCATING  MAINTEHANCE 
NCSOUItCCS  (PUBLIC  aeNKS 
PEKSONNELl. 

AO-*Ot  801  OIV,    l« 

MAINTENANCE 
SHELTERS 

POlAN  STNUCTUPE  -OESION 
CONCEPT  PON  A  HCAVT-EOUIPMeNT 
PICLB  REPAIP  shelten, 

Ao-*ef  VII       BIV,  I* 

maintenance 

tnaining  rEviCES 

the  CHfCKOUT  ANO  MAINTENANCE 
ICAM)  TNAINEN,    ll  OESCNIPTION 
ANB  PUNCTIONAL  CM AN ACTEH I S T I CS , 
Ae>40f  IJT  OIV,    19 

MANAGEMENT  ENGINEERING 

Al»  PORCE  SYSTEMS  COMMAND  _  _ 

•SPACS  AIRCNAPT   INTEGRATION 
MODEL,   VOLUME  I.   MOBEL 
OESCRtPTION, 

AO-AOI  VIS  DIV,    !• 

MANAGEMENT  PNOINEERInG 

ARMED  PORCES  lUNITEO  STATES) 

Oeo  'IN  HOUSE'  VALUE 
ENGINEERING  CONPCRCNCE 
HELD  IB,  I«,  10  rCBRuART 
■«*«,   JONfiRENCE  PRESENTATION*. 
AD-*Of  B«t  BIV,    |R 

MANAGEMENT  PNSINEERING 
LINEAR  PReSRAMMING 

AIIOMS  AND  STRUCTURES 
OP  CONVENTIONAL  ACCOUNTING 
MEASUREMENT, 

AD-AOI  i*I  DIV,   14 

management  pngineering 

naval  shore  establishments 
dEvelspment  op  basis 

POR  ALLOCATINfi  MAINTENANCE 
RESOURCES, 

AD-kOt  aOI  DIV,    IS 

MANDRELS 

REINPO'CED  PLASTIC  CONSTRUCTION 
METHODS  POR  LARGE  ROCKET 
MOTOR  CASE,   VOLUME  V, 
MANDRELS. 

AD-40I  *l<  DIV,   IT 

MANEUVERING  SATELLITES 
ORBITAL  TPAJECTORIES 

COMBINED  AER0DTnAn|C.P«8PULS|VE 
O'BITAL  PLANE-CMANGE 
MANEUVER, 

Ao-*ei  A**       DIV,   II 

MANGANESE  CPMPOUNOS 

PORMATES  ..., 

LOR-TEmPERATURE  MAGNETIC 
SUSCEPT IBIL ITT  OP  mAnGanOUS 
PORmATE, 

A0-*0y  110  DIV.   IS 

MANNED  SPACPCRAPT 
GUIDANCE 

I. 10  A  GUIDANCE  PMIkOSOPMT 


AND  MCCMANIZATION, 

ad-aoi  a*b 


eiv.   II 


MANNED  SPACrCRAPT 

INTERPLANFTART  TRAJECTORIES 

TRANSLATION  OP  RUSSIAN 
RESEARCH,   ROCKETS  AND 
INTERPLANfTART  PLIGHTS, 

AD-AOf  tt*  B|V,    It 

HAnPOBER  STUDIES 
TEKTILE  INOUSTRT 

RESEARCH  DESIGN  TO 
FORECAST  DEMAND  FOR 
NER  TTPES  OF  TECHNICIANS 
IN  AN  INDUSTRY, 

AD-401  Oil  DIV,   IS 


HANUPACTUKING 
COMPOSITE  M 

RESEARCH 
ON  ADVANCFD 
HaTERI AlSI 
AND  PROPEPT 
CLOTH  cOnPO 
AD-40I 

RESEARCH 
ON  AOVANCrO 
MATERIALS) 
OF  AN  in^PO 
DIAMETER,  F 
GRAPHITE  ro 
APPLICATION 
A0-40I 

RESEARTH 
ON  ADVANCFD 
MATERIALS! 
OF  GRAPHITE 
AD-40P 


METMODS 
ATERI ALS 

AND  dCvELDPMENT 

GRAPHITE 
FABRICATION 
lES  OF  CARBONIXED 
SITES, 
711  DIV,. 

ANO  DEVELOPMENT 

GRAPHITE 
DEVELOPMENT 
VCD,  LARGE 
INC  GRAIN 
R  AE*OSPACC 
S, 
714  DIV, 

AND  DEVELOPMENT 

GRAPHITE 
IMPREGNATION 


l* 
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D|V,    l« 


HAPPING  (TRANSFORMATIONS! 
PROJECTIVF  GEOMETRY 

TRANSLATION  OF  RUSSIAN 
RESEARCH!  ON  THE  PRESENTATION 
OF  ELEMENTS  OF  SYSTEMS 
OF  COLLINf ATIONS  OF 
THE  SECONP  THIRD  DEGREE 
AS  PRODUCTS  OP  TrO 

POLAR  corpcsponoences 

ANO  On  CERTAIN  PROPE"TIES 
OF  COllINFATIONS,  CONNECTED 
■ITH  THIS  OUESTIDN, 

AD-401  SV«  OIV,    IS 

HAPPING  (TRANSFDRMATIDNSI 
THEOREMS 

TRANSLATION  OF  RUSSIAN 
RESEARCH!  DIFFERCNTIABLE 
MAPPINGS, 

A0-40I  S<*B  DIV,    IS 

MARINE  PROPULSION 
JET  PROPULSION 

FEASIBILITY  STUDY  OF 
PONTOON  BARGE  RATER 
JET  PROPULSION  AND  STEERAGE, 

Ae-40«  Sll  DIV,   II 

MARKER  LIGHTS 

AVIATION  SAFETY 

FLIGHT  SIMULATOR  TESTS 
OF  ALTITUBE-COOEO  LIftHTS, 

AD-AOI  «21  DIV,    I 

MARS 

OPTICAL  PROPERTIES 

OBSERVATIONS  OF  THE 
FrEOUENCT  DEPENDENCE 

OP  polarkation  qP  The 

LI6MT  OP  THE  MOON 
AND  OF  MARS, 

AD-40f  44*  DIV,   I 

MASERS 

BROADBAND 

STUDY  OF  SOLID-STATE 
ANO  TRAVEL ING-RAvE  MASER 
TCChNIOUCS. 

AD-*e(  NIT  DIV,   IS 

MATERIALS 

H|SH-PRCS<URC  RESEARCH 

MATTER  UNDER  ULTRA-HIGH 
PRESSURES  AND  TEMPERATURES, 

AD-4D»  111  DIV,   If 

MATHEMATICAL  LBCIC 
THEOREMS 

AUTOMATED  LOGIC  FOR 
SEMI-AUTOMATED  MATHEMATICS, 

AD-40«  710  Div,    IS 

MATHEMATICAL   MODELS 

AERIAL  RECONNAISSANCE 

STUDY  DP  IMAGE-EVALUATION 
TECMNIBUES, 

AD-401  BSl  DIV,   <« 

MATHEMATICAL  MODELS 
BIONICS 

TRo-nODE  THRESHOLD  LEARNING, 
AD-40t  «44  DIV,   10 

MATHEMATICAL   MODELS 
DESIGN 

TRANSLATION  OF  SDVICT 
ARTICLE  0«  THE  use 
OF  MODELS,  DIMENSIONS, 
AND  SIMILARITY  IN  SCIENTIFIC 
RESEARCH. 

AB-40f  177  OIV,   10 

MATHEMATICAL  MODELS 
REFLECTORS 

ANALYSIS  OF  SOLAR  REFLECTORS, 
MATHEMATICAL  THEORY 
AND  methoBOLDGY  for  SIMULATION 
OF  REAL  RfFLCCTORS, 

AD-401  S70  DIV,   IS 

nATMCMATICAL  MODELS 
THEORY 

A  SYSTEM  F0«  DEVELOPMENT 


HI -14 


OP  MATMCHATlCkk  NOtCbt, 

AO-401  tSS  OIV.    It 

nATMCMATICAL  MOOCLS 
VISION 
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ELECTROMECHANICAL  CONVEPTEPS 

|NE«PCNSIVE  AUTOMATIC 
MOSSBAUCa  SPECTPOMCTca 
FOa  FEIST  I. 

AD-40f  <l4a  DiV,   10 

.uCLEAB  BABFAaE 
DAMAGE 

VULNEBABILITT  To  NUCLCAB 
ATTACK  OF  THE  NATEa 
TBANSPOPTaTION  StSTEMS 
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AD-AOt  4TT  OIV,   Jl 

nuclcap  aABFAaE  casualties 

CIVILIAN  PEaSONNEL 

COLL'TfPAL  DAnAoE  to 
POPULATION  FPOM  aEAPONS 
AIMED  AT  STPATEGIC  MlLITABT 
BASES, 

A0-40t  BP*  elV.    IB 

nuclean  acAPONS 

ABms  CONTPOL 

SOME  SIMPLE  MODELS 
OF  APMS  PACES, 

AD-40r  4<IS  D|V,   J* 

NUCLEAB  beapons 

THCPMaL  atOIATION 

SUavCT  OF  THE  ThCBMAl 
THBCAT  of  NUCLEAa  aEAPONS, 

ad-40f  *«t       div,  i* 

numbeps 
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AD-40f  471  DIV,   1« 

NUMCaiCAL  AMALTSIS 
ALOEBaS 

tbanslation  of  aUSSIAM 
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EOUATIONS  BT  MEANS 
OF  NETS. 

AD-40r  S4<«  DIV.    IS 

NUMCaiCAL  AMALTSIS 
ITCPATIVE  METHODS 

TBANSLtTlON  OF  auSSIAN 
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OF  AStmPTOTIC  INTEGPATION 
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ThEOPt  of  ELASTICITT, 
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NUHCaiC^L  •N^LTSIS 

MITHEMATICAL  PPEDICTION 
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A0-40«  S4S  DIV,    If 

NUHCaiCAL  ANALTSIS 

oPCaAToas  (NathCmaticSi 
tnanslation  of  auSSlAN 


NUMCaiCAL  ANALTSIS 
POLTNOHIALS 
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OF  DISCaCTC  STSTCMS  BT 
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NUMCBICAl  ANALTSIS 
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MOMENT  METHOD, 
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MUMCaiCAL  ANALTSIS 
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N-BOOT  PaOBLEM 
BOSONS 
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N-BOOT  PaOBLEM 
TBAjECToaiES 
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PaOBLEM, 
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•••HCTCaoCTCL  IC  COMPOUNDS 
POLTMEPIZITION 

PaLTMEPIZATION  OF  N-VlNTLCABBAt 
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CONPOUNDS  AS  CATALTSTS, 
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MEASUPEnENT 
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tbamslation  of  auSSIAN 
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OF  RARcFire  GAS, 

AD-40f  JOB  DIV,   * 

OPCaATIONS  aCSCABCM 
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aSPACS  AiacBAFT  INTEGBATION 
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DCSCatPTION, 
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OPCPATIONS  PESCABCm 
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OPCPATIONS  PESEAPCM 
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METHOD  FOB  THE  UNIVAC 
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AD-40r  BIT  DIV,   14 

OPEBATOaS  IHATHCNATIeSl 
NUMBCa  ThPOBT 

TBANSLtTION  OP  aUSSIAN 
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OF  EIGENVALUES  OF  THE 
LAPLACE  OPEPAToa  BT 
TME  METHOD  OF  CBIOS, 

•D-40I  J«S  DIV,    II 

OPCPATOas  (HATMCMATICS) 
NUHCaiCAL  ANALTSIS 

TB^NSLtTION  OF  aUSSIAN 
aCSCABCHI  TMC  APPLICATION 
OF  TMC  ELIMINATION 
METHOD  TO  TME  PBOBlCM 
OF  FINDING  TMC  EIGENVALUES 
AND  EIGENVALUES  OF  E I GEnFUNCT I •«■ 

OF  A  LINEAR  INTEGBAl 
OPEBATOa  PITH  A  STmmCTBIC 
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AD-40I  ITI  DIV,   If 

OPEBATOat  IMATMEMATICSl 
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TBANtLtTION  OF  BUSSIAN 
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OPCBATOa  COMPUTATION, 
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OPLANAB 
OIV, 
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Ja  J«I?!iI'"*  *""  T'LBCITT 
Oa  POSITION  And  VCLOCITT 
FBOM  ORBITAL  ELEMENTS. 
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..."TOBOGBAPHIC  DATA  FROM 

OPCGOn  batcbs,  junc 
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AD-40t  ♦??  DIV,   » 

•SCILLATOBS 
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AD-40I  SIB 


OIV, 


•tCILLATOBS 
NOISE 
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NO  I SE , 

A6-40I  44f  SIV,   II 

•tCILLATOaS 

timing  devices 

pbecision  oscillatobs 

;•■  "'LITABT  CLCCTBONIC 

Ae-40f  ?t|  DIV,   • 

•SCILLATOBS 

TUNnCl  DIODCS 

.sciL"ri?is /""'•"•->"'" 

Ae-40t  T«B  D|V,   B 

•''i2IIi9!!*"""«TION  aCACTlONt 

bcaction  kinetics 

the  kinetics  of  • 
rcdox  reaction  at  solid 
and  porou<t  electrodes, 

AD-40I  tS4  DIV,   • 

OIIDCS 

SINTCRING 

SINTCRINB  or  HCTAL 
OIIDES, 

AD-40r  SI*  DIV,    |T 
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STNTHCSIS  (CHCniSTBTl 
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•ITSCN 
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COUILIBPIUM  OCCUPATION 
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PACKING  HATCBIAlS 
PLASTICS 

...  fS""*'^'  COMPOnCNT  PBOPCRTT 
RCLATlONSMIPS  or  PLASTIC 
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A0-40I  TIf  DIV,    IB 

'*I«<T  RCHOVfRS 

tARBOKTLIC  ACIDS 

....^i"*^   PTPippcR  roa 

use  ON  MUD  STCCL 

AND  ALUMINUM, 

A0-40I  fIS  DIV, 
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'•?JI!J'***"  aCSONANCC 
IONS 

TBANSLtTION  Or  BUSBIAH 
•CSEABCHI    INTEBACTION 
•F  PLASMOIDS  BITH  A 
•'ACf-PCaiODie  MABNCTIC 
F ICLD, 

AD-40I  t?a  DIV,   If 

PABAHCTBIe  AHPLIFICas 
PMASC  HCASUainCNT 
...T-i!'  aCLATIONSHIPS  IN 

PABAMCTaic  AMPLirlcas, 

AD-40t  4S0  OIV,   • 
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.^..^S"'*"'*""  "'  roKKER.PLANCB 
AND  •NATNAGAB-GaoSSKROOK 

CBUATIONS, 


-• IONS, 
AD-40>  «4e 


OIV,   If 


PARTIAL  DirrcRCNTIAL  CBUATIONS 
•OUNDART  VALUC  PROSLCMS 

TRANSLATION  OF  RUSSIAN 
SES'l"^"'  fOLUTION  OF 
TME  FIRST  BOUNDART  VALUE 

riIS!t""  '"*    'LLIPTICAL 
CBUATIONS  BT  MEANS 
•F  NETS, 

AD-40f  jaa        OIV.   If 

MtTICLE  SIZE 

"•*paIJ?S  S'XISJ*  I'LCCTBICAL  ♦  CLCCT 

PARTIClC  size  AN^LTZCR 
INSTRUCTION  MANUAL, 

AD-40I  »4a  DIV,   JO 

^ASTCURCLLA 

BIBLIOGBAPHtCS 

oBseavATiDNs  on  thc 

PBCSCNT  STATE  OF  PLAGUE 

AND  PLAGUr  CONTBOL  IN 

THE  SOVIET  UNION  lACCOBDING 

TO  DATA  AVAILABLE  TO 

II  OCT  40), 

AD-40I-  PIl  BIV,    14 

PATTEBN  RECOGNITION 
MACHINES 

-..I?*"*'-*^""  "  RUSSIAN 
■"J*;*"!   ON  SELF-TCACHINO 
IN  TMC  PCPCCPTRON. 

AD-40f  SIB  •!».   JO 

PATTERN  RECOGNITION 

HATHEMATICAL  ANALTSIS 

P«TTEPN  RECOGNITION  BT 
THE  MCTMOD  OF  ISOCLINESI 
I,  *  MATHEMATICAL  MODEL 
rO»  THE  VISUAL  INTCGRATIVC 
MOCESS, 

AD.40I  aif  OIV,    14 

•AVCMCNTS 

eONPOSITC  HATCRIALS 

CVALUATION  OF  ASBCSTOS 
ASPMAlT  paving  M|1CS, 

Ae-40t  ail  DIV,    !• 

'•!£!''''•''  «F«TeHOLO0T| 
ABSTRACTS 
.-.•"""•"lES  OF  aCSCABCH 

complctcd  and  in  pbogbcss 

•N  PSTCHOPHTSICS, 

AD.40f  *4«  OIV,   IB 

•Crcmlopic  acid 

•ADIATlON  CMCMISTBT 
...TBANSLaTION  of  BUSSIAN 
•CSEABCHI    MECHANISM 

•r  DlacCT  ACTION  or 
R-BAOIATIdN  ON  PEBCMLOBIC 
AC  ID, 

AD-40I  400  DIV,   a 

ICBPOBMANCE  TESTS 
ABMT  PEBSONNEL 

JOB  PCPPORMANCC  or 
.'Si'!^*"  ""*    BEORlNG 
LOB  ON  AVFRAGC  GCNCRAL 
ABILITT, 

A0-40I  «B0  DIV,   II 


I CRrORMAHCC  TCSTS 

CkECTRONIC  TECHNICIANS 

DEVELOPMENT  ANO  APPLICATION 

rr  ABSOLUTE  SCALES 
•R  EVALUATING  ClEcTRONIC 
JOB  PERPOPHANCE  lEVCL. 

AD-40I  lai         'div,   I« 

^■•••"•'l  management 
hathcmatical  models 

.^-'"•ONNCL  EVALUATION 
»••  OPTIHAL  ASSIGNMENT, 

AD-40I  BII  &IV,   IS 
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PCRSONNCL  MANAGCHENT 

"  "Ik  fHOae  CSTASktSMMCNTfl 

DCvEkOPNCNT  or  BASIS 

SS!«.*.kfeS£*^'"0  MAlNTCNANCt 
RCSOURCCS  I  PUBLIC  BOBKS 

PcasoNNCLi, 

AD-4ei  BOS  DIV.   I* 

PERSONNEL  HANASCMCNT 
PSTCHOMCTPleS 

,„.  T!!I  "'THOOS  rOR  SCRCCNINC 
CNLISTCd  PCRSONNCL, 

AD-40I  tBI  DIV,   IS 

PCRSPIRATION 

CHEMICAL  ANALTSIS 
--''E!''*^''"'^*""-0«leAL  INVeSTUAT 
CONCERNING  THE  ATTBACTION 
•F  HOSOUITOCS  TO  HUMANS, 

AD-40I  »!•  DIV,    14 

"IIVJ!*!"*"  TMCOBT 

MATHEMATICAL  ANALTSIS 

THCOBT  or  6R0BING 

AD-40I  SIl  OIV,   it 

PCTN 

BURNING  RATC 

—  I!*""- •'■"•'  ''  RUSSIAN 
■£««»RCMI   BUPNINC  RATC 

OF  pobdept  explosives. 

AD-40*  170  DIV.   It 

pctbogbapht 
limestone 
.,  f'tbologt  ano  petrogbapht 

or  THE  CAMPCCHC  LITHie 

«i"A. ""'"*"  •""•"• 

AD-40>  a«|  D|V.   I 

pctbologt 
lincstone 

..  !SI"S^'**  ***  FCTBOCRAPHT 
S'  !J«  CAMPCCHC  kITHie 
SUITE,  TUCATAN  SmElP, 
MEXICO, 

AD-40I  a»|  0I«.   » 

PHASC  DlSTOBTIDN 
eeUNTEBMEASURES 

•  ..i»IJI':"*"'"'>ERl  TRANSIENT. 
RESPONSE  FOUALIZEP, 

AD-4ei  707  DIV,   • 

PHASE  MCASUPCMCNT 

PAPAMCTRIr  AHPLIFICPS 

PHASC  RCLATlONSMIPS  IN 
PARAHCTRIC  AMPLIFICaS, 

AD-Aor  4se       eiv,  • 


'HASe  SMIFTfBS 

FCBBITCS 

m.eiil'^i'"'"''    <>'     ADVANCCO 
HICaOBAVE  COMPONENTS 
ANO  TECHNIOUES,  PLANAR 
HEXAGONAL  FCRRlTCS  AND 
OCvtCCS, 

A0-40I  B31  OIV.   • 

"^J'SASg""" 

shi?;e'r*;"  """'"  "•*« 

AO-AOt  417  DIV,   • 

pmenanthrenfs 

'"Ifliii'     lELCCTRieAkl 
..  JtE'^"'***-  "IBISTIVITT 
»'  "i'MTHALCNC.  PNCNaNTHRENC 

AND  Glucose. 

•0-401  <)7«  DIV,   It 

Phosphate  c*«tinos 

CORROSION  INMlaiTION 

EV^LU^TION  or  'hosphatc 
riNISHES  ON  STEEL  AS 
STSTEm"*^'  rOR  ARMT  PAINT 

A0-40I  714  DIV,    |« 

PHOTOCMEHISTRT 

IONIZATION  POTENTIALS 

TRANSLATION  OP  RUSSIAN 
RESEARCHI   CNCPGT  SPECTRA 

or  Electrons  detachable 

IN  THE  PMOTOIONIZATION 
or  MOLECULES, 

•0-40*  sai        DIV,   a 

PMOTOCHEHISTPT 
LUMINESCENCE 

.-..JVJr'^*'-  *••*  ENITMATIC 
STUDIES  ON  TMC  CONvCaSION 
OF  CHCHICAL  CNEBGT  TO 
LIGHT, 

•0-40*  7«B  OIV.   4 

PHOTOCHCHISTBT 
METABOLISM 

aESEABCM  IN  PHDTOBIOkOCT 
•NO  PHOTOCHCHISTBT, 

•0-40*  7S4  DIV,    14 

pmotoconouctivitt 

GLASS 

.-r^S^"!""'**^'""!   elcctbon.traPpkc 

AND  PhoTOCONDUCTIOn 
t-    GLASSES. 
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r.rSIUlJ"  I-*"*'  SCREEN 

ELECTaoeMFMICAL  OlSPkAT. 

AO-40*  414  olv.   S 

PHDTOaa^PHIC  TECHNIOUES 
ANAkTtIS 

.•,JIV**  "'  IMAGC-eVALUATION 
TtCHNIoucai   CAkCUkATINe 


PBO-  PRO 

or    L'NSCS,     iltULtlONS         _ 
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rMOTO|NTC*rl>eT*TieN 

Hun*N   (MClNtciitNe 

tlPtmxCNTAL    CV*LU*T|ett 
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ktSTHtCTS 
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*o-*or  J**       oiv.  t* 

rMOTOSTHTMCSIl 
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ON  The  PMOTOneTAOOLltH 
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PMOTOSTNTMESU 
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PMTM«tOC»»NtNtl 
POLT"!" I I*T ION 

MICM-TEHrtHATUHC  •e«l»Y»«'T 
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Pk*S"A, 
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CALCULATION  OP  TMC 
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PLAS"A  PLOaS, 
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EL'CTaoN  nCAHS 

NONlINPAP  IEAH-PLASHA 
|NTE»ACTIONS, 

Ao-40f  nti  OIV,   if 

PLASMA  MEDIUM 
PENETPATION 

TaANSLATioN  or  aUSSIAM 
OESEAaCHI   CHAaACTE*IST|CS 
or  A  PLAS"<   PENET*ATIN« 
■ETOMO  THf  LIMITS  or 
TME  eit%M«aOC  SPACE, 

A0.40f  000  DIV,   ii 

PLASMA  »CeiLL«TieNS 

'^*TiA««LATioN  or  aussiAN 
aESEAkcxi  eoNcEPNiNO 

STAOILITT  or  ICIC  LON6ITU0IMAL   »'. 
OSCILLATIONS  or  PLASMA  * 

IN  MAGNETIC  rIELt. 

AD-40P  401  OI«t   *» 

PLASMA  OSCILLATIONS 
STAalLltATION 

tpanslation  or  so<tET 

•ESEAaCMI   STASlLlZATION 
or  'UNIVEaSAL'  UNSTAilLiTT 

or  A  aCAKiT  inhomosenEouS 

PLASMA  alTH  aEL*TIVlSTIC 
ELECTRONS  IN  A  MAGNETIC 

rIfLO, 

Ae-4or  f*i        OIV.  »* 

PLASMA  PHYSICS 

■IstieGaApMics 


•ISLIOOPAPHT  ON  HtSH.eEHSitT 
PL*SHA  PHTSICS. 

AD-40P  SaO  OIV,   If 

PLASMA  PHTSICS 

ELCcTRtc  poaca  ppoduction 

acsCAafM  paocaAH  ON 
HAONETOPLASHAeTNAHIC  roaEP 
SENEaATION,  PANT  *|  PL**n* 
PHTSICS. 

Ae-4ot  101       oiv<  T 

PLASMA  PHTSICS 

CLECTaOMAONETIC  aAVES 

INTCaACTION  or  ELECTaOMAONf Tie 
RAVES  AND  CLASSICAL 
PL»SMAS. 

*D-40r  OTI  OIV.   <f 

PLASMA  PHTSICS 
EL'CTaON  PEAHS 

TaO  STPCAM  INSTASILITTt 
TaO  CONTPA.STaEAHINO 
ELECTaON  PEAMS  Or  EOUAL 
DENSITIES  ANO  SPEEDS 
INTERACTING  BETaCEN  TaO 
PAPALLIL  PLANES, 

Ae-40P  lit  BIVi   • 


PLASMA  PHYSIC 
ELECTaON  DE 
TR«NSL«T 
aESEARCHI 
ANO  THE  PRO 
eONTaOLLEP 

rusiONi   sc 

A0-40( 
LirCTIHE 

CAaaiERS  IN 

TRAPS, 

*0-40> 

.  translat 

RESEAaCHI 

IN  A  SPECIA 

riELO, 

Ae-40t 


s 

NSITT 

ION  or  aussiAH 

PLASMA  PHTSICS 
SLEM  OP 
THCRnONuCLEAa 
LtCTED  ARTICLES, 
174  OIV,    • 

s  OP  NONCeuiLt**iuM 

MAONETie 

»tt  DIV,   • 

ION  or  RUSSIAN 
■IPOLAR  PlO* 
L  MAGNETIC 


■  01 


DIV, 


IS 


PLASMA  PHYSICS 

HATHEhATICAL  MOOELS 

COLLECTIVE  DESCRIPTION 
or  CLASSICAL  PLASMAS, 

Ae-4or  RID       OIV,  *f 

PLASMA  PHYSICS 

PARTICLE  ACCELERATOR  TECHNIOUES 

TRANSLATION  OP  RUSSIAN 
RESEARCHI   ACCELERATION 
or  PLASHOIOS  IN  A  COAIIAL 
SOURCE. 

AD-40P  S71  •■«!   ** 

PLASMA  PHYSICS 
SEHICONDurTORS 

SOME  NONLINEAR  PROPERTIES 
or  ELECTRON. HOLE  PLASMAS 
SUSTAINING  TME  HEklCAL 
INSTABILITT, 

AD-4or  470       eiv,  is 

PLASMA  PHYSICS 

TEST  PACUITIES 

DESIGN  CRITERIA  STUOT 
POR  HIGH  PORER  HIGH 
VOLTAGE  arSEAaCH  PACILITT. 

AD>40t  14i  DIV,   JO 

PLASHA  SHEATH 

■AVE  TaAN^HISSION 

ANTENNt  alNDOal  A  TECHNIOUC 
rOa  PaoPACATION  THROUGH 

A  Plasma  iiheatm, 

AD>40*  014  01 V,   • 

PLASTIC  COATINGS 

CORROSION  INHIBITION 

TRANSLATION  OP  SOVIET 
RESEAaCHI   USE  or  POLYMEaS 
IN  ANTICOPROSION  TECHNOlOOT, 

A0-40»  foa         DIV,   |a 

PLASTICITT 
THEORY 

TRANSLATION  OP  SOVIET 
RESEAaCHI   COaaELATION 

•ETatEN  INTENSITIES  or 

STBESS  AND  OEroaMATION 
IN  THE  THfOOT  or 
PLASTICITY, 

AD>40P  SSI  OIV,   If 

PLASTICS 

aEINPoaclHG  MATEalALS      ........... 

aEINPORCEO  PLASTIC  CONSTRUeTlOW 
HETmOOS  pop  large  ROCKET 
MOTOR  CASE.   VOLUME 

I,  PROGRAM  SURVET, 

A0-40r  410  OIV,    IT 

REINPOPCEO  PLASTIC  CONSTRUCTION 
METHODS  roR  LARGE  ROCKET 
MOTOR  CASr.   VOLUME 

II,  CASE  DESIGN  ANO 
PABRICATION, 

A0-40»  ill  OIV,   f 

RriNroPCEO  PLASTIC  CONSTRUCTION 

METHODS  roR  LARGE  ROCKET 

MOTOR  CASE,  VOLUME  III.   ...,.,,-„ 

TU-IIa  CAKE  DESIGN  ANO  PAORICaTION 
AD-AOI  411  DIV,   IT 

aEINPORCEO  PLASTIC  CONSTauCTION 

METHODS  roa  LARGE  ROCKET 

MOTOR  CASr,  VOLUME  IV, 

TU>I«0  CARE  DESIGN  AND 

rABRiCATION, 

AD-40t  111  DIV.   **   . 

REINroRCEO  PLASTIC  CONSTRUCTIOH 

NETHODS  roR  LARGE  ROCKET 

MOTOR  CASr.   VOLUME  V, 


MANDRELS, 

AD>40r  41* 


OIV. 


IT 


REINrOPCEO  PLASTIC  CONSTRUCTION 


..  _f  I .,.  _ 

METHODS  Poa  LAacE  aoCKET 

MpTOa  CASP,   VOLUME  VI, 
STaESS  apAltsis, 

AD>40P  415  OIV, 


POLAailATlOH 
iSTROPMYSiet 

OBSERVATIONS  OP  THt 
PREOUENCT  DEPENDENCE 
OP  POLARISATION  oP  THE 
LIGHT  or  THE  MOON 
•HO  or  MARS, 

AO'OOf  440  OIV,   I 

POLAROGRAPHIC  ANALTSIS 
ELECTRICAL  EOUIPMEnY 

TRANSLATION  OP  CttCMOtLOVBK IAN 
RESEARCMI   POLAROOaAPH 

Lr-f5. 

AD>40I  550  OlVi   « 

POLITICAL  SeiCNCt 
COMMUNISM 

TOANSLaTION  or  RUSSIAN 
RESEARCHI  MAT'DAT  ADDRESS 
GIVEN  BT  THE  MARSHAL 
or  THE  SOVIET  UNION, 

Ae>40t  lao        DIV,   Jl 

POLITICAL  SCIENCE 

GOVERNMENT  (POREISNI 

U.  B.  PUSINESS  INTERESTB 
IN  CUBA  AND  THE  RISE 
OP  CASTRO, 

A0-4e»  lit       OIV,  Jl 

POLITICAL  SCIENCE 
HtSTORY 

■ORLD  eeVERNMENT  ANO 
TME  CURREMT  POLICIES 

OP  THE  NATIONS, 

AD-40I  70<l  OIV,   Jf 

POLITICAL  SCIENCE 

SPACE  Plight 

TMC  PROPOSAL  rOR  A 
JOINT  tuNAR  ElPEOITIONI 
BACKGROUND  AND  PROSPECTS, 

Ae-40t  J<4  DIV,   J» 

POLYNOMIALS 
EOUATIONt 

CONSIOPRING  THE  SYNTHESIS 
or  DISCRETE  SYSTEMS  BT 
THE  METHOO  or  POLYNOMIAL 
EOUATIONS. 

AD-4et  J«7  OIV.    IS 

POLYNOMIALS 

HATRII  ALBEBRA 

TRANSLATION  or  RUSSIAN 
RESEARCHI   CALCULATION 
or  THE  ElflEN  VALUES  Or 
A  POLYNOMIAL  MaYRII, 

AD-4ei  504  OIV.    IS 

population  • 

nuclear  evplosion  damage 
collatpral  damage  to 

POPULATION  PROM  rEAPONS 
AIMED  AT  STRATEGIC  MILITART 
BASES, 

A6-40P  BR*  OIV,    |R 

POROUS  MATERIALS 

TRANSPORT  PROPERTIES 

EVALUATION  OP  POROUS 
MATERIALS  AS  MOLECULAR 
LEAKS, 

Ae-4or  «i«       Biv,  *  . 

POaER  SERIES 

PROGRAMMING  ICOMPUTERSI 

SYMBOLIC  REPRESENTATION 
POR  SERIES, 

Ae>401  OJI  OIV,    IS 

poara  SERIES 

THEoaENS 

TaANSLATION  OP  auSSIAN 
aESEARCHI  OH  ZEROES 
or  THE  INDIVIDUAL  SUMS 
or  A  POaER  SERIES, 

AD-40t  5B0  OIV,    If 


PRECISION  PINISHINS 
METALS 

REVlEa  OP  DIMENSIOHAk 
INSTABILITY  IN  METALS,         • 
AD>40>  IT*  DIV.    I* 

PRESERVATION 

PREEIC  DRTIN6  ^  ...... 

PRCscavATioN  or  biological 

MATEaiALS  RT  raEEZE-OaTING. 

Ae-40P  ««4  OIV,    14 

paoBABlLITT 

DECISION  THEONT 

PUaCHASING  BAB  MATERIAL 
IN  A  PLUCTUATING  MARKET, 

AD-40P  T75  0I«.    II 


PROBABlLlTT 
RELIABILITT 


ON  Opppr  and  LORER  oounos 
THt  PROBABlLlTT  OP  rAILURE 
SIMPLE  STRUCTUNES  UN0E« 


or 

or  - .   - 

RANDOM  EKClTATlON. 
A0'4ep  fIB 


OIV.   JO 


IT 


PROSRAMMINS  ICOMPUTERSI 
ASTRONOMICAL  DATA 

COMPUTfR  rNOORAM  POR 
AUTOMATIC  STAR  I  DENT  I P I  CAT  I  ON. 
AD-40P  710  OIV.   ■ 

PROGRAMMING  ICOMPUTERSI 

"";}t;5".N0  INVESTIGATION 
TO  DEVELOP  COMPILER 
TECHNIOUE*  REOUIRED  POR 
PROGRAMHIMS  THE  PARALLEL 
NETaOBK  COMPyTEB, 

A0-40P  f04  OIV.   »• 


MI-IS 


'"2*!*!!'"*«  icoMPUTtast 
Mv^cosoNir  PLoa 

.p.r.hS*  "«»-5  CALCULATIONS 
•ROUND  A  YAaee  RIGHT 
CIRCULAR  CONE, 

A0<-40t  «05  DIV.   « 

raoBRAMMING  ICOMPUTERSI 
kOBtSTICS 

COMPUTPR  PROGRAM  DOCUHCNTAT ION. 
ATLANTIC  PlEET  AWTaMATED 
AMMUNITION  LO«l||TCS 
•YSYEM,   MATCRIfL  RESOURCES 
•"••TSTEM  POR  CONVENTIONAL 
AMMONITIO",  VOLUME 
'i!i.  '»OS*AM  LISTINGS 
(PART  il, 

Ae-40I  SIR  DIV.    IB 

PBOBRANMINB  ICOMPUTERSI 
NATHEmATICAL  LOGIC 

AUTOMATED  LOGIC  POR 
•EM|>AuTOPAT[D  MATHEMATICS. 

A0-40I  710         eiv.   It 

PROBRAMHING  leORPUTCRSl 
ORBITAL  TRAJECTORIES 


ESPOO  MATHEMATICAL  AND 
IPTIdN, 


SUBROUTINE  OESCRI 

A0-40f  TBI  6|V,    If 

A  COMPUTER  PROGRAM  TO 
COMPUTE  ORBITAL  ELEMENTS 

PROM  Position  and  velocity 

OR  POSITION  ANO  VELOCITT 
PROM  ORBITAL  ELEMENTS, 

Ao-40»  Oil       ei«,   I* 

'"SKirisSiir"'"""' 

roR*;;:?^i?  ^presentation 

AD>40f  Oil  DIV,    If 

'•9S!*S"'"«  ICOMPUTERSI 

TRANSPORHATIONS  iMATNENATICSI 
UTILIZATION  OP  A  CONPORNAL 
"APPlNG  TPANSrORMATION 
^OR  DIGITAL  COMPUTATION, 

AD. 401  107  OIV.    It 

ROOJCCTIVE  SEOHETRY 
ORAPTING 

TRANSLATION  OP  RUSSIAN 
■'••JNCHI    AOOUT  ONE 
•COMETRIC  METHOD 

or  pormation  or  technical 

PORHS  or  tURPACES. 

AD-401  574  DIV.    It 

PROJECTIVE  OEOMETRT 

MAPPING  ITRANSPORHATIONSI 
TRANSLATION  OP  RUSSIAN 
•ESEARCMI  ON  THE  PRtSENTATIOM 
•r  ELEMENTS  OP  StSTEMS 
OP  COLLINfATIONS  OP 
The  second  THIRD  DEGREE 
AS  PRODUCTS  OP  TrO 
POLAR  CORaESPONDENCEB 
AND  On  CCptain  properties 
or  COLLINfATIONS,  CONNECTED 
■ITH  THIS  ouesti6n, 

AD. 401  J««  o|V,    If 

PBOPASATION 
SMOCK  RAVrS 

translation  op  RUSSIAN 
RESEARCHI  PROPABATION 
OP  STRONG  eiplosion  in 
nON.HOMOGf NEOuS  ATMOSPHERE, 

AD.ROt  71*  DIV.   * 

^•ePELLERS  (HAaiHEl 
CAVITATION 

SUPE9CAV|TAT|NG  PROPELLCRSt 
MISTORT,  OPERATING  CHARACTERIf. 
TICS,   ANO  MECHANISM  OP 
ORERATION, 

Ae.40*  a»j       eiv.  Jl 

PROTECTIVE  MASK  PACEPIECES 

RATER  INTAKE  ANO  RESUSCITATION 
rOUtPMCNT  POR  PROTECTIVE 
HASKS, 

A6.40*  BIO  BIV.   i* 

raOTON  BEAMS 

ION  souRcrs 

TRANSLATION  OP  RUSSIAN 
RESEARCHI   SOURCE  OP 
HlGH.INTEHSITY  PROTONS, 

AD. 40*  7a0  0|V.   it 

PROTON  BEAMS 

NUCLEAR  REACTIONS 

TRANSLATIONS  OP  SOVIET 
RESEARCMI  NEUTRON  CROSS 
SECTIONS  or  SEVERAL  STRUCTURAL 
RETALSI  ACTIVATION  or 
VARIOUS  MATtRIALS  BY 
44eMEV  PROTONS. 

AD.AOt  JRB  BIV,   to 

PBOIIHITY  PUtES 
ARN|N«  DEVICES 

ANALYSIS  OP  PRIeTIOM 
AND  ArhING  time  in 
A  Tiaj.TTPE  setbaCk-lCap 

(YSTEH, 

A0.4ei  4ta       OIV.  it 

PtVCMI ATRT 

PROGRAMMING  ICORPUTCRSI 

CONSTRUCTION  or  A  SIMULATION 
or  THE  INITIAL  PSTCHIATBIC 
INTtaviEB, 

AD.40P  4*«  OIV.    14 

PSVCMIATRY 

TRAINIMS  DEVICES 

CONSTRUCTION  or  A  SINULATIOM 


PROCESS  rOR  INITIAL 
PSYCHIATRIC  INTERvTCalNG. 


AB-40I    RTO 


•  IV. 


14 


PftO-KAD 


^•TCMtATRY 
USSR 

TRANSLATION  OP  POREISN 
RESEARCHI   PSYCHIATRY 
IN  THE  SOVIET  UNION, 

AD-40P  JB5  DIV.    14 

PtTCNOLOGY 

LABORATORY  EOUIPMENY 

PORCE. TRANSDUCING  HANIPWLANOUH 
rOR  USE  aiTM  DOGS. 

AO.AOf  5|5  OIV.   JO 

^•tcmohetrics 

army  personnel 

PRELIMINARY  EVALUATION 
or  SIMULATED  BRANCHING 

AD-40P  RTB  DIV,   IB 

PSYCMOMETRleS 
JOB  ANALYSIS 

JOB  PERPORMANCE  OP 
ENLISTED  MEN  SCORING 
»  LOR  DM  AVrOAGE  GENENAL 
ABILITY, 

AD'AOt  «Be  BIV.   if 

MvCHOMCTairS 

MILfTAaY  PEOUINEMENTS 

..  DEVELOPMENT  AND  APPLICATION 

or  ABSOLUTE  SCALES 

'.21  EXit!!*^"'«  ELEcTaONIC 
JOB  PERPORMANCE  LEVEL, 

AD'OOI  J«I  OIV,   IS 

'•iSSSS'TRIfS 

PERSONNEL  MANAGEMENT 

TEST  MPTHODS  POR  SCREENING 
ENLISTED  PERSONNEL. 

AD-AOP  «SI  OIV,   ij 

PSYCHOMETRirS 

PSYCMOPHYSIOLOGY 

ONE. TRIAL  LEARNING  ANO 
eUANTun  P^TCHOPHTSICSt 
A  STNTHE<IIS. 

AD'AOf  514  OIV,   iR 

PSVCHOPHTSInLOST 
•EHAVIOR 

OlHENSIONS  or  STIMULUS 
tITUATIONK  RHICM  ACCOUNT 
PO"  BEHAVIOR  VARIANCE. 

AD. 401  J4«  OIV.   *• 

rSVCNOPHYSIOLOCY 

MATHEMATICAL  MOOELS 

ONE-TRIAL  LEARNING  ANO 
•UANTUM  PRTCHOPHTSieSl 
A  SYNTHESIS, 

AD-40f  514  tlV,   «• 

rWLSE  GENERATORS 
DESIGN 

....ST**'-"'"'"^  "  ELECTRlCAttT 
INITIATED  ESCAPE  SYSTEM 
eOMPDNENTSI    IGNITION 
ELEMENTS  TKEI,  TlfEI. 
TIREJ,  T|aEI,.lMI|,    • 

■Mil  itto  (M«i,  pulIe 

GENERATORS  IM|0.  INIli 
AND  »Mli,      •  .     •«. 

A0-46»  741  DIV.   it 

r«i,SE  GENERATORS 

WLTRAHIOH  PREOUENCT 

TRANSLATION  or  RUSSIAN 
.  RESEARCH!   OBTAINMENT 
or  NANOSECOND  PULSES 
•r  UHP  OSCILLATIONS. 

A0-40P  SJJ        eiv,   • 

rVROSENS 

CHEHICAL  ANALYSIS 

CHEMICAL,  UlTRASTRUCTWRAL 

AND  Clinical  studies 

•N  A  PYROSEN  ISOLATED 
raOM  LEUKOCYTES, 

A0-40»  «e|  B|«,   14 

PTROLYSIS 
•iNDEas 

INPLUENCE  OP  PiLLCRt 
ON  THE  PTPOLTSIS  AND 
•ONDING  CHAaACTERISTies 
•r  CERTAIN  stnthetic 
BINDERS. 

A6-40I  747  B|«,    |a 

►TOOTECHNICS 

Textbooks 

translation  op  russian 

•|«JAacHl   pounoations 

•*  rYaoYEcHNies, 

AO-40J  407  OIV,  *a 

•VBORATIC  PROGRAMMING 
LINEAR  PROGRAHMIMG 

A  DECOMPOSITION  ALGORITHM  POR 
•UAORATIC  PRO«RAHH|NS, 

AO-AOI  aiR  DIV,    If 

tUAkITT  CONTROL 

•CMICONDUCTDR  DEVICES 

DUALITY  CONTROL  MANUAL 
IgjrCCTION  PROCEDURES 
fO*  SILICON  NPn  GRORN 
iSjlI""  *•*'**  TYPE 

Ai-40(  «JT  OIV,   JA 

OUALITY  CONTaoL  MANUAL 
INSPECTION  PaoCEDUaEs 

JJI.'it'J""  "'"   DiprusEB 

MSA  IP|7|a  ltN454l, 

A0-40»  «JB  BIV,   t4 

lUALITT  CONTaOL 

;  tAansistors 

-r.^MSJli*""'  KNSINEERINB 
MEASURES  TO  INCREASE 
TRANSISTOR  RELIABILITY 
fO*  THE  IH454, 

AO-40*  «J*  91V,   B 


Nl-ltl 


-..Jl^SSSf'^""*  CNGINEERING 
NEAtURES  TO  INCREASE 
TRANSISTOR  RELIABILITY, 

AD-40P  »«0  6|V.   a 

PRODUCTION  ENGINEERING 
MEASURES  TO  INCREASE 
^ZtHliiV"    "tLlAOlLITY, 
RNOCESS  SPCCIPICATIONS, 
IN414  SCRIES, 

AD-40P  T»l  DIV,   • 

PRODUCTION  ENGINEERING 
MEASURES  TO  INCRCAjC 
TRANSISTOR  RELMBILITYI 
PROCESS  SPECIPICATIONS, 

AD-AOt  «RI  i,v.   B 

•"ARTZ  RESONATOas 
EVCITATION 

STABILITY  AND  O-PACTON 

OP  OUARTZ  CRYSTAL  RESONATORS 
EXCITED  BY  THE  PARALLEL 
riELD  TECHNIOUE. 

Ae-40f  71*  p|v,    0 


OUARTZ  RESONATORS 
PRODUCTION 

REPORT  OP  THE  OUARTZ 
CNYSTAL  INTEGRATION  COMnlTTCCl 

PRODUCTION  CNCINCCRINC 
MEASURE  POR  CR-lxn-i)4|/u 
RESONATOa*  rOa  riLTEa 
APPLICATION, 

Ae-40p  aao       otv.  ■ 

RADAR  ANTENNAS 
LENS  ANTENNAS 

DESIGN  CONSIDERATIONS 

POR  TRO-DIHEnSIONAl 
SYMMETRIC  BOOTLACE  LENSES. 

AO-40*  J77  DIV.   • 

RADAR  BEACONS 

AIR  TRAPPIC  CONTROL  SYSYCMS 
....r!!'""**"*'  *""  REOUIREMENT 
ANALYSIS  or  VIDEO  DECODERS 

IS?-!i**  •'^''  »TC  RADAR 
BEACON  SYSTEM, 

Ae-40t  RRt  DIV,'   • 

RADAR  DuPLEVERS 

OlOOEs  iSrnlCDNDUCTORSI 

solio-«tate  MICROBAVE 
T"rATR  SBITCH  PRODUCTION 
ENGINEERING  MEASURES  PROGRAM, 
AO-AOt  715  DIV.   • 

RADAR  DUPLEXERS 
I  BANB 

bupleker^"*'**"  x-o*'<d  STRIPLIN 

AD-401  757  OIV.   B 

RADAR  EOUIPMENT 
CIRCUITS 

TUNNEL  DIDOES  POR  PHASED 
ARRAT  RADAR, 

AD-40r  t7|  OIV,   • 

RADAR  INTERPERENCE 
SClENTIPir  RESEARCH 

RABAR  INTERPERENCE  STUOT. 

Ae-4oi  70»       eiv,  • 


RADIATION  CHEHISTRT 
PERCHLORIC  ACID 


—  .I?"*"-*^""  D'  RUSSIAN 
RESEARCHI   MECHANISM 
OP  DIRECT  ACTION  OP 
X-RADIATION  ON  PERCHLORIC 

ACID, 

AD-40f  400  0|«,   a 

RADIATION  EPPECTt 
BEHAVIOR 

EPPECTR  or  MASSIVE 
DOSES  or  IONIZING  RADIATION 
UPON  CONDITIONED  AVOIOAMCC 
BEHAVIOR  OP  PRIMATES, 

AD-AOI  Bft  BIV.    14 

RADIATION  MONITORS 
DISPLAY  SYSTEMS 
....Si"^**-  DISPLAY  AERIAL 
SURVEY  METER. 

AD-40*  a4i  DIV,   iO 

RADIO  ASTRONOMY 
ANTENNAS 

DIVISION  7,   ENSINEERINOI 
.HJIS^***  •'l^-t  ANTENNA, 
PRESS  PROJECT,  SPACE 
CDHHUNICATION  SYSTEMS 
AND  OTHER  ENGINEER|NS 
PROGRAMS. 

AD.AOf  411  •!«,   JB 

RADIO  ASTRONOHT 
INSTRUMENTATION 

....Til'."'"''"'''*  •'  ULIXOIS 
RADIO  TELrSCOPE. 

Ao-Aoi  SIS       eiv,  I 

■ADie  ASTROMOHT 
VENUS 

RADIO  ASTRONOMICAL  OBSERVATION*' 

OP  VENUS  PITH  HIGH 
RESOLVING  PoaEB, 

AD-40f  aoa       BIV.  t 

RADIO  BEACONS 
trPECTIVEHESS 

•..'iiS**!  I'*^  »'  MOoiPiio 

•Ti  ANO  DmE  POR  |LS« 

AD-401  7aj  BIV.   la 

■*S!2.£?''"''*"«*TI0N  SYSTEMS 
DIGITAL  SYSTEMS 

HIGH  PPEBUCNCT  DIGITAL 
COMMUNICATION  SVSTtMl 
AN/SRCliaJI  ANO  CV-IJ55ltA.||/B«e 
A0-4ei  BOB  BIV.   i 


BO^PLC*    trPCCT 

TrntNtL'TiON  er  aussiAN 
■cfeocHi     ON  TMt   KCP**cTieN 

»i»T|fiei«L  t*i»TM  s'TCLkiTes 

IN  »  TBI«er-OI«tM$10«<«t 

MeTcnoacNfous  ionos'hCrc. 

*o>*e»  JiJ       oiv,  • 

(•AOie  atves 

vCKT  koa  mceuCNCT 

«Lr  ioNosPMC*ic  seuNDlNCi 

n'SNCTIC  COnrONCNTS 
ll*DI*TID  HT  *  HOKIZONTIL 
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MATERIAL  PROCESSInC  ANB 

Phenomena  investigation 

OP  PUNCTIONAL  ELECTRONIC 
BLOCKS. 

*B-40I  RBI  BIV.   a 

BCNICeNDUCTOR* 

SCCONBART  CMtS*ION 

aCCONBART  ClCCTRON  CHISSION 
rROM  SCMICONBUCTING  TARGETS 
OP  SOLID  CARSBN  BlOXtOC 
ANB  XENON, 

AB-4BI  fRT  B|V,   If 

SCMtCBNBUCTeRS 
SBLIB  SOLUTIONS 

TRANSLATION  OP  RUSSIAN 
RCSCARCMI  LATTICE  IBENT|TT 
PERIOD  ANB  MICROHARDNCSi 

op  solid  solutions 
op  indium  and  gallium 
phosphiocs. 

*B-4ei  111  BIV.   IS 

SCNSITIVITT 

EXPLOSIVE  MATERIALS 

STUBT  OP  THC  PUNBANCNTALS 
tfr  LIBUIB  PROPCLL*NT 
SCNSITIVITT, 

AB-401  SON  OIV.    I* 


SEN 


K?Ja??!«"'»" 

.«-!!*!!"!■•"  «'  RESEARCH 
CONPLCTCB  ANB  IN  PROGRCSS 

ON  pstchophtsics. 

AB-401  «4R  al«. 


IB 


SCBUCNCES 
CODING 

PARTIAL  PRACTIBNS  ANO 
ERROR-CORRECTING  CODES, 

*e-40i  TBI       B|v.  a 

SERBTBNIN 
BRAIN 

4LTERATIBN*  BP  CATECMSLAMINC 
ANO  SEROTONIN  OP  THE 
BRAIN  AT  VARIOUS  STAGE* 
OP  EMBRYONIC  AND  NEONATAL 
BEVELOPHENT, 

AB-401  tSS  aiV.    14 

■CT  THEORT 
ALSEBRA 

,   MODULES  O'  COhCRENT 
BINARY  SYSTEMS. 

AD-401  )IR  OIV.    If 

SHCAR  STRCSSCS 
NCASURCMtNf 

_..C''ECT  OP  PLOaTiNG-ELCMENT 
RISALIGHnrNT  ON  SK I N.PR| CT | ON 
BALANCE  AceuRACT. 

A6-40(  B«|  BIV.   S 

SHEETS 

TiTANtUM 

OBiERVATIBN*  ON  BCLATCB 
CRACKING  IN  RELBEO 

btructures  or  unallOteb 

TITANIUM  SHEET. 

A0-40f  1TB  BIV.    IT 

BHELTER* 
COST* 

.  .fill    'UXeTION  PsR  aLA*T 

ihclter*. 

AB-46t  BR4  DIV.    IB 

COLLATERAL  DAMAGE  TO 
POPULATION  PROM  REAPONS 
■ASeS  *^  STRATCGIC  MILITART 

AO-GOI  BRR  BIV,    IB 

eCBISN  ANO  PCRPoRMANCC 
OP  'OPTIMUM'  BLAST 
SHCLTCR  PPOGRAMS. 

AD-401  BSD  BIV,   §• 

SHCLTCR* 

OCCltfN 

..„*ileRNAT|VE  CIVIL   BEPCNSE 

PROGRAMS  AND  PO*TURE*, 

AO-401  *«7  BIV,    IB 

BHELTER* 

PERPORMANCE  lENGINCCRINGI 
eVCRcROROING  POTENTIAL 
or  BLAST  SHELTERS. 

AO-401  SIB  BIV,    IB 

SHELTERS 
PORTABLE 

POLAR  STRUCTURE  -BEStSN 
CBNCEPT  rOR  A  HEAVy-EOUIPNCNT 
PIClO  repair  SHCLTCR, 

AD-401  «)l       .   BIV,   •• 

BMCLTCRS 

PUBLIC  BPfNION 

r.AMILT  ABOPTtON  OP 
PUBLIC  PALLOUT  ShClTERS, 

AD-401  BIO  dIv.   ta 

bhclters  • 

•Jtcr  supplies 

PROauCTION  OP  POTASLt 
■ATER  PROM  ABuEOuS 


SHI-  SPA 


■*STr«  BCVCkOPCO  IN 

*  IMCLTCK,  , 

tM|P  tTRUCTUKAL  CPB^ONtNT* 

•Ckns    HTiiueTu"»Li 

TM|H.a*kLto  •o>  ataec" 
*i  •  noeCL  or  SHIP 

CMVCLOPCS,  ^,_  ,, 

»M|»    1T*UCTUa*k    COtl^OXKNTl 

""TMtoSlTICtt  »"0  eKFl»|l«fNT»U 
eCTCHnlNATiaN  0»  D»"'tN« 

cONSTtNTs  or  o"t-  ''?._..,„<, 

STSTCni, 

*D-40f    <*•  eiv,      Jl 

TMIOI»tTie»L    «»0    CxrlHINlNTtt 

BeTe»"l«»»TIO*    or    D*Hr|N6 

coN$T»«T»   or   0»t-TO 

TMIItC>0|nrNS|ON*L    VI0B4TIN6 

jTSTtnt, 

*D-*ai  *i*        elv,   «i 
•cfctnrH  ON  MuooNiOT 

tTHTMCStt  AND  H»N«»N1N 
MTSTCKCSI?  IN  THC  BCytUOrNCNT 

or  *  riict«uNC  T»»Niouef» 
ro"  ntkfu'lNe  SHOCK  ■*«£ 
raoriLCS. 

*D-4et  lis  *!»•     ' 


(HOCK  •*vrs 
r«or*fi*TieN 

T»«NSL«t|ON    or    MUStlkN 

■  csKiiCMi    r«or*e*TieN 

or  5TH0MC  tXPLOllON  IN 

NOM.HoneerNeous  *TnoirMC"C, 

AD-kOt  7J«  DIVi   * 

THCOHCTICAl.  ANALYSIS 
or  INTCWNAk  BLAtT  aAVCS 

IN  srMCNCs. 

Ao>*e»  ••?        01* 


If 


SIONAL  fiCNC>ATOKS 

AUTOHATCB  SIGNAL  OlNtBATO" 
reN  CirtDIMCNTATION  JN 
rONCt  CHOICE  StCNAk 
OCTCCTION. 

AO-»OC  4|T  Dl«.   Jl 

SICNAlS 

CO«liCtATO*S 

OtSISN  or  BAHO-WlNITtD 

sl6NA|,$  re»  »|NA«r 
cOHnuNicATioN  U1IN4  sinrtr 
conntLATieN  bitcction, 

AB-AO?  Til  Bl«.   • 


SIL ICON 

stHicoNBurTo"  oevic's 

OOAttTT  CONTNOL  MANUAL 

iNsrtcTiON  r«oeeou»ts 
roN  SILICON  Nrni  o»o«N 
JUNCTION  BCvlce  TTrf 

INJJI. 

AD-AOI    *JT  e|V,        i* 

eUAItlTT     CONTROL     NANUAL 

iNsrccTiON  r«occou«es 
ro»  SILICON  N^N  BlrrusCB 

HCSA  iriTII   1»N»5»I. 

AB-»Bf  »Ji  OIV,   I* 

SILICON 

*4la»  CfLLS 

HI6H  crrieltNcT  SILICON 

SOLA«  CtLLS, 

Ao-*of  7s»       oi»,  y 

SILICON  COnrouNBS 
CLASS 

tLccTKicAL  r»orE»Ties 

or    seiloSILICATC    6LASStS» 
DATA     SHCCTS,  _._ 

AB-kOt  »71  0I»,    l« 

SILICON  cOnrOUNBS 

hcat-ucsistant  ri.ASTies 

HIOH-TrHrCNATUNl  »eS|STANT 
rOLTHeRS  pr  AL-  ON        „.^,. 
Sl-eONTA|NINC  PMTMALOCTANlNeS, 
AO-*ei  T»«  Bl».    N 

SILICONC  VLASTICS 

STNTHCSIS   (CHtNISTNT) 

STMTHCVIS  or  CLASTONCNS 
CQNTAINlNa  Sl-N  bonbs 
IN  THf  MAIN  CHAIM. 

AB-kOr  OSS  DIVi   * 


SIMULATIONS 


SOnc  sihRlC  noBCLS 

or  ANHS  NACCS, 

AB-*Or  44S        .  DIVi 


Jl 


SINOLC  CKTSTAL* 

*°  ScCHAMICAL  ANB  HieNONCCHAllieAt 

r"ore»Tics  or  bonon, 

AO-AOI  ■••!  Bl«i    <S 

SINOLC  CRTSTALS 
CNTSTAL  6»0«TH 

rwCPAIIATION     TfCMNIBUCS 

ro"   eiroNTH   or    sin&lC 

CNTSTALS  or  NONHETALLIC 
NATENIALS, 

AB-40f  «<)S  0I«<    I* 

SINCLC  CNtSTAlS 

PMTSICAL  rNO'CNTIlS 

rNortNTies  or  riNC 

■INCS  NITM  BlANtTCNI  ,„.,, 

6«o«TH  or  rAce-ccNTe»fB-cuBie 
■i*e  sincle  cntstals 

UTlLltlNC  THE  ST«A|N 

anncAl  TEfHwioue. 

Ao-4or  tit  oti,      i» 


If 


•|N«Lt  CKTfTAL* 

TMtNHIONlC  EMISSION 

raoBucTioN  and  rHrsic* 
or  NO  ANB  •  sinole 
CKTSTAL  TMENNlONlC  «N|TTE»f. 

AB-461  Til  OIV,   IS 

SINSLE  CMTSTAL* 
IBNE  NClTINS 

TNANSLATION  or  CHINESE 
WOLTlBENUH  SINGLE  «"T»T*i»,„- 
•  T  ElECTNBN-BEAN  rLO»T|M«-tO«ie 
nCLTIN«, 

AB-401  *•«  Bi« 

SINTEKINC 
OIIBES 

StNTENfN*  or  nCTAL 
6XIBES. 

AB-401  fl«  Ol\ 

SKELETAL  "USCL*  NELAKANTS 
■ANBITuNATES 

rAcTom  HOBirTiNO  Tne 

ACTIBN  Br  nEuNONUSCULA* 

•lbckins  agents, 

AB-4Br  «4S  DtV.    14 

SLST  ANTENNAS 

•NOAOBANO  .._.. 

LOS-rENIBBIC  CAylTT-BAEKEO 
■LOT  ANTENNA, 
''   AB-4BI  s4»  BIV.   • 

SLOT  ANTENNAS 

STUBT  or  ABVANCEB  ANTENNA 
TECHNIOUES  rBN  AENOSrACE 
VEHICLE  BOrrLEN  vELOCITt 
SENSONS,  , 

A0-40I  BNJ  »•»•  ,  • 

slunnt  ruELS 

HTBNBGEN  .  _  _,, 

raErANATiBN  or  nixtunes 

or  SUBCOOlEB  ANB  SOLlO 
iTBioiES  »oS  rUEL  ArPLICATIONS. 
AB-401  40«  eiV,    I* 

SNoa 

BIBLIOCNAPMIES       .„..- 
BIBLIOCNAPHT  ON  SNOa, 

ICE  ANB  prNHAraBST 

■|TH  ABSTPACTS,  CUMULATIVE 
INBEX,  VOLS.  I-XVII, 

AB-401  t?*  BIVi   * 

sMoa 
oairT 

roacEs  ON  a  sphewc 

ACCELENATINa  IN  A  VISCOUS 


rLUIB. 

AB-4ei  TTT 


61V, 


SOIL  MECHANICS 
CLAT 

STuOT  or  THE  SEMAVlOa 
or  CLAT  unben  napib 

ANB  BTNAHIC  LQABINa   IN 
THE  ONf-OIHCNSIONAL 
ANB  TRIAIIAL  TESTS. 

AB-AOr  Tja  BIVi    IS 

SOILS 

ABSTNACTING  ..«„. 

TEPBESTPIAL  UTILIIATIBNI 
COMPILATION  or  ABST»ACTS, 

A0-40r  Tl»  BIV,   « 

SOLAN  CELLS 

HIGH  ErrlClENCT  SILICON 
S6LA«  CELLS, 

AB-401  ?S»  0I»«   ' 

SOLBCalNG 

TITANIUM  ALLOTS 

TNANSLATION  or  aUSSIAM 
•ESEAKCHI  SOLBEPING  or 
TITANIUM  ALLOT   AT-J  NITH 
APPLICATION  or  SILVE*. 
RHENIUM,  OR  RhOBIUM 
COVERINGS,  .'      ,_ 

AB-461  SS4  DIV.    IT 

SBLie  ROCXET  PNOPELLANTf 

MECHANICAL  PROPERTIES      _,... 
SOLlB  PROPELLANT  mechanical 
PROPERTIED  INVESTIGATIONS, 

Ae-4el  ill  OIV,    I" 

•leLlB  ROCKET  PROPELLANTS 
PHYSICAL  PROPERTIES 

RESEARCH  PROGRAM  ON 
SOLIO  PROPELLANT  PMTSICaL 
BEHAVIOR.  ^,„     ,- 

AB-401  T»J  "'"l.  !2 

A  RESEARCH  PROGRAH  ON  »OLlN 
PROPELLANT  PHYSICAL  BEHAVIOR, 
AO-401  T*R  OIV,    I" 

S6LI6  S6LUTtONS 

ELECTRICAL  PROPERTIES 

Translation  or  Russian 

RESEARCHI   ELECTRICAL 
CONOUCTIVtTT  ANB  THERMO 
EhP  0'     SOL  IB  SOLUTIONS 
or  BIISE3-SB2TCJ, 
ANO  BIITEf-SBISEJ. 

AB-4el  401  0|V,   I* 

SOLIB  SBLUTIONS 
IRON 

translatibn  or  soviet 

RESEARCH!  CLASSlrlCATION 

or  THE  SOLUBILITY  Or 

elehents  in  iron, 

AB-40f  i»»  OIV,    IT 

SOLIO  fOLUTIONl 

semiconbuctors 

TRANSLATI6N  Or  aUSSIA" 
RESEARCHI  LATTICE  IBENTITV 


PERlOe  ANB  MICNOHARONCSi 
6r  SOlIO  SOLUTIONS 

6r  inbium  anb  gallium 
pmbsphibes,  ,, 

A6-46I  III  0I*«   ■■ 

SOLlO  STATE  PHTSICS 
SeiENTirir  RESEARCH 

S0LI6-STATE  ANO  NOLECULAR 
THEORY  BROUP. 

AB-BOI  *i«  Oi«i   ** 


tOUNO 

ATTENUATION  ...... ,r 

ATTENUATION  or  ACOUSTIC 
RAVES  IN  A  TRS-PMASE 
HEOIUH,  ..„ 

Ae-aei  4ii       oiv. 


IS 


•OUNB  SIGNALS 

SPEECH  RECOGNITION       ..,.„ 
SIHULATION  ANO  EVALUATION 

er  PHBNETIC  SPEECH 
REC66NITI6N  TECMNlOUeS, 

AB-401  4B1  0|V.   *• 

SPACE  BIBLOST 

MICROORGANISMS         ..,»« 
TRANSLATIONS  Or  ■«»«!»" 
RESEARCH)    INVESTIGATIONS 
or  COSMIC  SPACE  ANB 
THE  UPPER  LATERS  or 
ATMOSPHfRCI  rLlGHTS  or 
SHIPS  'VOSTOK-S'  ANB 
• VOSTOK-4' I  COSMOS 
ANO  LirCI  AURORA  POLARIS 
ANO  RADIATION  or  THE 
NIGHT  SKY, 

A0-46f  »»»  OIV,   a 

SPACE  C6MMUNICATI0N  STSTEMS 
BESIGn 

SPACE  C6MMUNICATI0NS 
RESEARCH, 

AB-4ei  «TS  OIV,   • 

SPACE  CBHMUNICATIBN  STSTEHS 
SATELLITES  lARTiriClALI 

BIVISION  7.   ENGInEEHINGI 
HAYSTACK  HILL  ANTENNA, 
PRESS  PROJECT,  SPACE 
COMMUNICATION  STSTEMS 
ANO  OTHER  ENGINEERING 
PROGRAMS, 

AB-46f  411  6|V,   10 

SPACE  ENVIRONMENTAL  CBNBITIONS 
6ATA 

TRANSLATI6NS  OP  RUSSIAN 
RESEARCHI    INvESTIgATIBNS 
or  COSMIC  SPACE  ANO 
THE  UPPER  LAYERS  or 

ATHosPHERri  Plights  or 

SHIPS  'VOSTOK-S'  ANB 
'VOSTOK.4'1  COSMOS 
ANB  LirEI  AuRSRA  P6LARIS 
ANB  RABIATISN  OP  THE 
nIGmT  SKT, 

AB-40t  SRR  61V,   I 

SPACE  ENVIRONMENTAL  CBNBITIONS 
aCIGHTLES^NtSS 

TRANSL<T|ON  or  RUSSIAN 
RESEARCHI  PECULIARITIES 
or  BTNAMIC  aEIGHTLESSNESS, 

AB-AOI  STI  OIV,    II 

SPACE  PLIGHT 

PHTStOLOGY  _   ..._ 

ANNOTATCB  TITlEI  TRANSLATIBH 
OP  RUSSIAN  RESEARCHI      ,„..,.. 
SPEEB,  ACCElCRAYIBN,  REIGHTLESS- 
NESSI   SOME  PROSLEMi  IN 
PHYSICS  ANB  PMYSIBLOGT 


|N  CONNECTION  alTH 
ATMOSPHERIC  ANB  SPACE 
PLIGHTS,  ,,. 

AB-4ef  JIS  BIV, 


I* 


SPACE  rLlOHY 

POLITICAL  SCIENCE 

THE  PROPOSAL  rOR  A 
JOINT  LUNAR  EXPCOITIONI 
•ACKGROUNB  ANO  PROSPECTS, 

A0-4BI  114  OIV,   Jl 

SPACE  MEDICINE 
ASTRONAUTS 

TRANSLATIONS  or  RUSSIAN 
RESEARCHI    INvESTlSAtlONS 
or  COSMIC  SPACE  ANB 
THE  UPPER  LAYERS  OP 
AYMBSPHERri  rLIGHTS  OP 
SHIPS  'VOSTBK-S'  ANB 
•V6ST0K-4'I  COSMOS 
AND  LirEI  AURORA  POLARIS 

ANO  RABIATION  or  THE 
NIGHT  SKY, 

AB-401  SRR  BIV,   I 

SPACE  PROBE* 

tSTRBNAUTICS        ._.-,. 

replections  on  spacei 
its  implications  ror 
domestic  anb  international 
ArrAiRs,  ,,„   ,, 

A0-40I  •!*  OIV,   »» 

SPACE  PROPULSION        

ELECTRIC  POaER  SUPPLIES  ..... 
'  TRAiiLATION  OP  A  POPULARIIPB 
SOVIET  ARTICLEI    TROLLETBUS 


LINE  IN  SPACE,  EL«CTale 

POaER  SUPPLT  rOR  ION 


ENGINES, 

AD-40»  JJT 


BIV, 


»♦ 


SPACE  PROPULSION 

MATHEMATICAL  ANALTSIS 

ROCKET  AND  ATMOSPHERIC 
BRAKING!   OPTIMIZATION 
OP  SPACE  VEHICLE  RECeVERT 
THROUGH  THE  EARTH'S 
•THOSPMERr,  ^._     ,- 


M-a 


•'4CC  ITATIBHS 

■raaiLiTT 

.-  jsj'sJaSTl?^?*;;"" 

AO-401  ««4  •!»,   II 

■VACCeaArT 

ATMOSPMERr  ENTRT 
.,.i;»;«LATIONS  OP  RUSSIAN 
RESCARCMI   TRANSITION 

or  A  sPACr  VEHICLE, 

•  RAKED  IN  T(IE  ATmBsPmERC 

OP  A  planpt.  INTB 

I?!-.""*'^  "'  »••  ARTIPIeiAL 
SATELLITEl  AilALLT  iYMMETRle 
OSCILLATIONS  OP  CYLINDRICAL 
SMELLS  IN  SUPERSONIC 

PLoa  Br  Gas, 

AB-40f  1*1  DIV,   II 

•PACECRArT 

CLCCTRONIC  EOUIPHENT 

IMPACT  OP  EOUIPHENT 
LIPE  CHARACTERISTICS 
ON  MItSILP  TEST  PLANNINS, 

AD-401  4R4  oTv,    If 

•pacecrapt 
recbvcrt 

ROCIET  AND  ATnBSPmCRIC 
•RAKINSt   ePTIHIIATION 
OP  SPACE  VEHICLE  RECOVERT 
THRBUGH  THE  EARTH'S 
ATNOSPHCRP, 

AD.40I  |«|  eiV.    II 

spacccrapt 

thermal  insulati6n 

PASSIvr  THERMAL  CONTROL  ■ 
COATINGS  roR  SPACE 
ENVIRONMENTAL  C6NB|T|DNS. 

AD-401  a«R  DIV,    |« 

"tMEBRy"""^'""  IN4THEM4TICAL, 
..  Ii"ife  NEPBRT,   THCORT 

OP  spmeroibal  punctions. 

AD-401  TBT  dIv.    |( 

•PCCTRA  IINPRAREDI 
SOLAR  SYSTEMS 

INPRARro  SPECTRA  OP 
ASTRONOHICAL  BODIES, 
PROCEEBIMCS  or  THE  INTERNATIONAL 
ASTROPHYVICAL  SYMPOSIUM 
(IITH,,  LPGE,  JUNE 
IR-14,  |»4J, 

A6-40I  *J4  DIV,   I 

■'EJI!!J"  »»<»LTIERS 

i    DETECTORS 

....i?I2*'**'  »«"I«L«  BETEETIOH 

'.,  STUDIES. 

AD-iOl  ail  DtV,   * 

SPEECH 

INTELLIGIBILITY 

SPEECH  iNTELLIGiaiLITT 
DURING  PROLONGED  EXPOSURE 
TO  HELIUM. OXYGEN, 

AB-401  tm  DIV,    I* 

•'!J£?  COMPRESSION 

CODING 

VOCBOER  EVALUATION  RESEARCH, 
AD-401  9*$  DIV.   •  ' 

SPEECH  RCCOONITION 

SIMULAT lOO 

SIMULATION  AND  CVALUATIOH 

OP  Phonetic  speech 

•ECOGNITIBN  TECHMlaUES, 

AB-461  4TI  6|V,   JO 

SPEECH  REC6aN|TI6N 

UNBERBATEP  CBMHUNlCATION  STSTEHS 
.. .»r*CCH  INTELLIGiaiLITT 

•uRiNc  PReL0NaE6  Exposure 

TO  hElIUM. OXYGEN, 

Ae-4e»  mt  div,  ig 

•'E?S?  TRANSMISSION 
OIGITAL  STStEMs 

VOCODER  EVALUATIBN  RESEARCH. 
AO-GOP  ««S  D|*.   J 

MhERES 

ELECTROMAGNETIC  PIELOS 

ELECTROMAGNETIC  INBUCTIBN 

ON  AN  EXPANDING  CONDUCTING 
SPHERE. 

ad-boi  «js  div.     is 

spmVres 

PORCE  INECMANietl 

PORCES  ON  A  SPHERE 

;5'?i***^'"«  IN  A  VISCOUS 

PLU ID, 

AD-AOI  T7T  ■!«,   f 

SPHERES 

LOADING  (MECHANICSl 

THEORETICAL  ANALYSIS 
SP  INTERNAL  BLAST  RAVES 
IN  SPHERES, 

AD-401  SfT  D|V.   II 

•PIKES 

•  BISE 


NOI 

INVESTISATION  OP  l>S|« 
OSCILLATBR  TUBE  SP|RC 
NOISE, 

A6-40I  44S 


•IV,   II 


•TAINLESS  STEEL 


co*JlosieN 

_..J»»NSLaTIBN  OW    RUSSIAN 
■CSEARCHi   ELECTROCHEMICAL 
AMD  CORROSIBN  •EhAvI«R 


0'  JJEEl  and  NICKEL 
ELECTRoSeS  IN  iOLuflBNS 
OP  SULPURie  ACIO  SUBJECTEO 
TO  A  REACTIBN  BP , 

AB-401  fS4  DIV,   |» 

■TAINLESS  STEEL 

PATIGUE  IHECHANICSl 

OIRECT  6BSERVAT|gNS  OP 
J*V!V*  INOuCtO  OtrORMATIBN 
rAULTtNB  IN  THIN  rolL 
STAINLESS  STEEL, 

AD-401  TfT  BIV.    |» 

tTAPHTLOCOCruS 

TOXINS  ANB  ANTITOXINS 

PREPARATION  ANB  EVALUATION 
OP  STAPHTLOCOCCAl  ENTERoTOIOlBt. 

ad-40»  bib       oiv,  14 
■Tars 

letNTlnCATION 

COMPUTPR  PROGRAN  FOR 
AUTBMATle  STAR  t DENT  IP  I  CAT |BH. 
AO-461  7la  DIV.   I 

•  TARS 

SPECTROSCOPY 

REVISEO  SCALE  Or  B6L6METRte 
CeRRECTIONS  roR  CELESTIAL 
•ACKGROUND  RABlATION  APPLICATIONS 
AD-BOI  414  BIV,   I 

•TaTISTICAL  ANALTSIS 
CURVE  PITTING 
..  Z»»"*'-*^'ON  or  RUSSIAN 
•ESEARCMi   NONLINEAR 
CONrLUENCf  ANALYSIS, 

AO-401  17R  DIV.    IS 

•TATISTICAL  ANALTSIS 


SPA -SUP 


STOCHASTIC  PROCESSES 
PeE6BACK 

TRB-MOBE  THRESH6L6  LEARNING, 
AB-401  f44  BIV,   JO 

STORAGE  BATTERIES 

PERrORNANCE  (ENGINEERING) 
...I**'  LEAD  CALCIUM  BATtE»T,   P««T 
COMPARISON  BP  LEaO  calcium  Ina 
LEAB  ANTIMONT  CELLS  IN  rLOAT, 
A6-40t  J7a  DIV.   7 

ALKALINE  SATTERT  EVALUATIOnI 
CTCLE  Lirr  PCRPORMANCE 
AND  rAILUPE  ANALYSIS 
OP  SEALE6  NICKEL-CAOnlUM, 
CELLS  *"*  •ILVER-CAeMIUM 

A&-40I  474  DIV.   7 

STORAGE  Tuars 

RESOLUTION 

RESEARCH  AND  DEVELOPMENT 
TO  IMPROVE  THE  RESOLUTION 
OP  lATRON  DIRECT  VICR 

STORAGE  Tubes, 

AO-AOf  447  OIV,   • 

STRATEGIC  AIR  COMMAND 
COMMUNICATION  SYSTEMS 

TEST  RfPORT  roR  CATEGORT 
II  ON-SlTr  INTER6RATI0N 

TESTS  or  THE  Electronic 

*JIi.!!***"'»*'ON  COMMUNICATIONS 

CENTRAL  AN/rvB-S  ANO 
THE  DATA  PReCESSING 
CENTRAL  AN/PSS-JI. 
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STRATOSPHERP 

ATMOSPHERIC  SOUNDING 


ATKTIrAl       •„•■>•••  -■"-.^niMii     SOUNDING 

siisjiu'-ANALVsTi*  'i;*:?;':;:'*  ••'•»''  ""'o"**. 

sfMrSTATisTJcA.      CONSIDERATIONS  *"■*"    '"                         » '* '        * 

IN    HARMONIC    ANALTSIS,  STRATSSPMPRr 

AO-401    4fl                          DIV,        If  *    TeIpeS!;S5r 


•*ili!.^"*'-  oistributions 

SAMPLING 

BAYESIAN  SINGLE  SAMPLING 
ATTRIBUTE  PLANS  POR 
DISCRETE  PRIOR  D I STR | DUT I ONS , 
AB-4BI  S«4  BIV,    if 

•TATISTICAL  PUNCTIONS 
CONTROL  STSTEMS 
...TPANSLATIBN  OP  RUSSIAN 
•ESEARCMI  OPTIMAL  CONTROL 
■1TH  RANBOM  LBA6, 

A6-4BI  ROJ  DIV,    If 

statistical  processes 
OPEraIibns  rcsEarZm 

purcha<|ng  rar  material 
in  a  pluctuating  market, 

AB-401  RTf  OIV,    IS 

STATISTICAL  TESTS 
•INOMIALS 

TABLES  POR  THE  SEBUENTIAL 
•lNOH|/a  TEST  alTH 
DETECTION  ANB  GENERAL 
APPLICATIONS, 

AB-401  «i«  DIV,    IS 

■TEAM  P6BEB  PLANTS 
"^  DESIGN 

.uA^J.^f:    "'K     INTERNALS 
■VALUATION  POR  LPH-I 
•OILER  IN  0B-JT4  BBILER 


STRATOSPHERE 
TEMPERATURE 

TENPERAfuRE  REGIW  IN 

THE  UPPER  LAYERS  OVER 
THE  USSR, 

AD-AOf  »»»  DIV.   < 

STRATOSPHERE 

TROPICAL  REGIONS 

TROPICAL  UPPER  AIR 
STUBIES. 

*D-46I  BSI  OIV,   I 

STRESSES 

PLASTICITY 

.,.I?*''*'-*TION  or  SOVIET 
RESEARCH!   CORRELATION 
•ETRECN  INTENSITIES  OP 
STRESS  ANO  OErORHATION 
IN  THE  THEORY  or 
PLASTICITY, 

AO-401  SSI       eiv,  IS 

STRESSES 

PROPAGATION 

...  JT****  ■**•  PROPAGATION 
IN  PiNITE  VISCOElASTIC 
.?!".!•'  RITH  A  CONSTITUTIVE 
LAB  or  THP  HEREDITART 
T  YPE  • 
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•  IV, 


IS 
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■  OS  I  ON 
-.-I?i"*'-*TION  OP  RUSSIAN 
RESEARCHI   RSLE  SP 
!!£!!!!*  "•  tLECTROCHENICAL 
CoNROStON  OP  STEEL 
IN  SEA  RATER, 

AD-46t    Sil  0|V,        14 

ITCEL 

CORROSIBN  INHIBITION 

"CviEa  OP  lItcnaTure 

•N  THE  PROTECTION  OP 
REINPBRCING  STEEL  IN 
JONCRETE  PROM  CORROSION 

AoiAOl  714  0|V.   It 

ITCEL 

PLASM  aELBS 

,._;;»«ISILITT  OP  •EL6ING 
eOMSAT  VEHICLE*  •T 
TNE  RESISTANCE  PLASM 
•CLDlNG  PROCESS, 

Ae-401    BTR  DIV,        (4 

ITCEL 

pmbbpmate  coatings 
»...?!*t*'*T'ON  OP  Phosphate 

riNISHES  ON  STEEL  AS 
JI5JJJC0ATS  POR  ARMT  PAINT 

AO-401  TIB  ■|«.    IN 

I  TCCL 

SuSmarine  hulls 

..  "•I*lluRgTcal  characteristics 

•P  HIGH  strength  hull 
STRUCTURAL  MATERIALS! 
•UEnChEO  ANO  TEMPERED 

!.J?i;*'  NARAGiNo  steels! 

TITANIUM  ALLOTS,  ANO 
ALUMINUM  ALLOTS, 

AO-401  Nil  DIV,    IT 

Jtcrbids 

•BIN 

,«2I5II'T""'TSIOLOGICAL  INVESTIGATION 
CONCERNING  THE  ATTRACTION  ^ 

•P  MOsaulTOES  TO  HUMANS. 

A»-»oi  aiR       elv.  v« 


STRUCTURAL  SMELLS 

CORPRESSIVE  PROPERTIES 

PARTIAL-PENETRATION  aCLOrO 
SSIISE'TIONS  POR  ALUMINUM 
COHPRttSIBN  HEMBCRS. 

AD-461  S4I  DIV,    IT 

structures 
reliabilitt 

..  22  "'""  AND  LOaER  BOUNDS 
OP  THt  PROBABILITT  BP  FAILURE 
BP  SIMPLE  STRUCTURES  UNDER 
RANDOM  EXCITATION, 

AD-40f  JIB  D|V,   JO 

SUBMARINE  NULLS 

METAL  Plates 

..  I''I*l-LURGieAL  CHARACTERISTICS 
BP  HIGH  STRENGTH  HULL 
STRUCTURAL  MATERIALS! 
BUEnCHEB  ANO  TEMPERED 

IIJ*1:*«  NARAGJN6  steels! 

TITANIUM  ALLOYS,  AND 
ALUMINUM  ALLOTS, 

AD-401  Rll  DIV,    |» 

SUPCRCONDUCTIVITT 
MAGNETS 
-.."1S''*TIC  FIELD  PRODUCTION! 
PULSED,  CONTINUOUS, 

ANO  roRCE-racc  riELOsi 

SUPCRCONOUCTIVITTI  MAGNETS. 

AO-40*  7J0  BIV.   IS 

SUPERCBNOUCTIVITT 
aUANTUN  NFCMANICS 

SUPERCONDUeTlvlTY  |N 
A  STRONG  SPIN  EXCHANGE 
PIELO, 

A0-4DI  SI4  OIV,   IS 

SUPERCONDUCTORS 
GENERATORS 

ELCCTRONAGNETIC  AND  THERMAL 
JJ'"TJ.IN  SUPERCONBUCTING 

AD-401    ?I| 
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SUPERCONDUCTORS 
NIOBIUM  ALLOTS 

OEPCNOrNCC  OF  THE  M-| 

CURVE  or  NB-ZR  aiac 

ON  TEMPERATURE. 

AB-40J  *t*  BIV,   IS 

SUPERSONIC  FLOa 
ATOHIIATION 

TRANSLATION  OF  RUSSIAN 


MI -as 


•CtCAKCHI   •TOnlttTION 

or   *  LisulO  IN  • 
SU^fasoNir  rkoa. 

*o-4et  t*y  Bt«i  * 

tuPCHSONie  rLoa 

T**NSL>Tie»  Of  levicT 

KCIOKCM)  sonc  tCCUXTe 
SOLUTIONS  0'  THC  PKOSLCn 
or    N>TU»*L     V|t"*TIONS 

or  *  SBC'T-SAC*  alMa 
In  *  su^osoNic  rtea 
or  «*i, 

*D-4et  S**  •!«!   I 

surcxsONic  Fkoa 

TU'tULINT     leUNOallT     L*V(K 

ft**ll*TION     AND     «E*TT»CMnCNT 

or  surmssNic  turoulcnt 
•euHBART  L<Tc*  acMiNo 
oe>N  sT*c«n  rAciHO 

•TCrS  *N0  OvC*  CAVITICS, 

*0-*0f  1*0  OlVt   * 

fUrCHSONIC  »L*NCS 

rklSMT  »ATMS 

eLln*T0i.06ie*L  *UNM«R|Ct 
rOK  THE  Su'CKSONIC 

*|iieii*rT,  Htm   ro««  - 

tAN  ruANCISeO  MOUTCi 

*0-*0f  IS*  PIVi    I 

•UrCKSONie  VL^NCS 
JCT  tNCINT  NO  I  SI 

Suri*SSNIC  T»»NS'0«T 
CNSIHt  EXHAUST  NOISC 
HtDuCTION 

•  D-*0>  SJI  0|V|   •* 

tUPCKSONIC  'k'tNtS 
TNANSPONT  ^LANtS 

surcwsoNic  TK*Nsre«tt, 
«  raCLlNINAMT  STUOT 
Of    AldaeltTHINeSS,  orcKATIONS, 
«NB  nainTPNANCC  ST*ND«*0*( 

*o-4er  m*  div.   i 

tscecN 

•tOPHTSICS 

(IKUNA  ace^MTSICAL  OAT*. 

*e-*ot  ••■•       oivt  t 

(■CPT  NINSS 
fLUTTlH 

rune  •PNOINS  PtUTTC* 
0'  *  SOC'T  alNC  IN 
*  MIOH  DCNSITT,  LOa 

trcce  rLO», 

*e-*oi  iio       oivi  * 

tac'T-iACK  aiNCs 

surcKsoNic  eMA«*cTe»isTict 

TNANSLATION  Of  SOylET 
•CSCA»CM|   SOne  ACCUNATC 
SOLUTIONS  or  THE  mooLCn 
«r  NATURAL  VISWATIONS 
or  A  SOErr.SACK  OlNA 
IN  A  SUrEOSONIC  fLO* 

or  OAs. 

AD-*0»    S*l  D|«t  I 

LOalCAL     OETENnlNtSN     |N  1 

MCTOOim     SYNTHESIS,  . 

AO-*Of    TOO  DIV.  ^0 

•TttPOSI A 

AsTwerHTstcs 

iNroAiife   srccT**   or 

ASTNONOHICAL  BODIES, 

mecEEOiHas  or   the    |NTE*N«TinNAL 

ASTNOPHTflCAL  STHPOSlUn 
ll'TH),  LEGE,  JUNE 

A6-tOf  *i*       DIV.  a 
(Tnrest A 

AUTOMATION 

r"0CEEDIN6S  or  THE 

hEEtins  or  the  lore 
■ONKING  erour  on  desicn 

AUTONATION  I4TMI, 

AD-40t  ■•*  D|V. 

tvnrosiA 
COnruTERS 

roecEEeiNOS  or  e»EeuT|»f 

tCnlNA*  ON  THE  USE 

or  HicH.srcEO  calculators 
ro«  THE  SBLuTioN  or 

NAVAL  PKORLEnS,  ArrLlKD 

NATMENATirs  laIonatBRt, 

T>«  SEPTENBE"  1*40. 

AD-40t  BOO  OIV,   JS 

BTnrBslA 

rLlBMT 

VISUAL,  BISPLAV   AMD 
eSNTBOL  rBoBLENS  ■ELATED 
TB  rLICHT  AT  LBB  AlT|TuBE, 

AD-4St  ait  BIV.   1 

BTHrasi A 

RANASEHENT  enoineeninb 

BOD  'IN  HOUSE*  VALUE 
ENeiNEEtlN6.C0MrE"ENeE 
hELB  IB,  !•.  *B  rEBNUART      ,  . 

i»4<i.  iaNftaencE  r«f sentatibns, 

AD-4D>  B«l  BIV.    la 

tVNrBSIA 
nCChanICS 

TBAMSLaTISN  Of    RUSSIAN 

■csEARCNt  raBCEEBiNas 

Sr  the  ALl-UN|ON  CONrERENCE 
ON  THEORETICAL  *ND 
ArPLlED  nrCHANICS  INO. 

it  HELD  IN  noscoa 
t  JAN>1  rEB  l»40, 

AD-40r  110  DIV.   a 

■VMTHtTIC  auBBCa 

•TMTHCSIS  ICNCNISTaTi     ....._ 
aVMTHCSiS  AND  rOLTNEaitATIOH 


or  rLuoaiNATEB  suLruR 

HBBiriEB  NITROSO  RUBBER 


IT 


A0-*0»  BBS 


bIv. 


••NATBtX 

OCTCRnlNANTS 

TRANSLATION  Or  RUSSIAN 
RESEARCH)   rBRHULAS  rOR 
THE  CALCULATION  or  THE 
DtTERnlNAHT  or  A  SBUARE 
HATRII  or  ONE  PARTICULAR 
rORM. 

AD-aea  sra       biv.   ii 

TABLCS 

bcssel  ruNCTioNs 

TABLES  or  BESSEL  PUNCTtBNS 
or  IHAtlNART  ORDER, 

AD-40t  TSS  OIV,    11 

TABLES 

ruNCTIONS 

NATURAL  TRISDNONETRIC 

ruNCTtONs  or  sinc, 

COSINE,  AND  TAN6ENT 

raoH  0  TO  140  decrees 
IN  iNCRENpNTS  or  o,oooa 

RADIAN, 

AD-40f  sat        B|V.   I* 

TABLES 

STATISTICAL  TESTS 

TABLES  roR  THE  SEOUENTIAL 
BINOniAL  TEST  RITH 
BETECTION  AND  OENERAL 
APPLICATIONS. 

AD-40f  Via  DIVi    IS 


TAHTALUH 

CHEHtCAL  ANALTSIS 


TRANSL'TION  or  RUSSIAN 
•ESEARCHI.   COHPARITIVI 

CHARACTrpiiTies  or  spectROPhoto- 

HETRIC     •tCTMODS    rOR     lOENTirTINB 
TANTA|.ufT    AND    NIOBIuN. 

Ae*40i  110       BlVa   a 


TANTALUM  ALLOTS 
PROeUCTION 

PILOT  PRODUCTION  AND 
EVALUATION  or  TANTALWn 
ALLOT  SHEET. 

Ae-40I  aiB  BIV, 


l» 


TEACHINO  HACHINES 
eOHPUTCaS 

fiENERAtlZED  TEACHINS 
HACHlNC  DECISION  STRUCTURE 
RITH  APPLICATION  To  SPEED 
aEADIN6. 

Ae-40I  440  DIV.   JI 

TECNNieiANS 

INDUSTRIAL  RESEARCH 
RESEARCH  DESIBN  TO 

roRECAsT  ncHANO  rOR 

NEB  TrPES  or  TECHNICIANS 
IN  AN  INDuSTRT, 

AD-aet  all       eiv,  >i 

TELEBRAPH  EOUIPNENT 
DESIGN 

TH-Jt  (  t/a  TELEBRAPH  REPEATERS 
AD-40t  BOa  Dl«>   > 

tcleheter  ststehs 

DESISN 

PROJECT  BEST  rORO  PAVtBAO 

TELEHETRT  STSTEh, 

AD-40I  TIB  DIV.   B 

teleheter  STSTENS 
radibrrebuenct  poreb 

nr   PoaER  allocation  rOR 
A  UNirlED  telenetrt 
STSTEh, 

AD>40t  aSS  DIV,   I 

TELESCOPES 

nlRRORS 

TRANSLATION  or  RUSSIAN 
RESEARCHI    (PELLICULAR 

ntaaoRs  and  neb  glass 

COHPOSITIONSI . 

Ae>40t  170  D|V.    la 

TELESCOPES 

BADIO  ASTRONONT 

THE  UNtVERSITT  OP  ILLINOIS 
RADIO  TELESCOPE, 

AD-40I  SIB  DIV.   t 

TELEVISION  EOUIPNENT 
SPACE  PROPES 

TRANSLATION  or  EAST 
4ERNAN  NEBS  PAPER  ARTIClEI 

THE  UNIvrRSE  ON  A 
PICTURE  SCREEN. 

AD-40I  4BB  DIV.   & 

TENSOR  ANALTSIS 
rUNCTtONS 

TRANSLATION  or  RUSSIAN 
■ESEARCHI    NONLINEAR 
TENSOR  rUNCTlONS  rROH 

SEVERAL  TrNsoa  arCuhentb 

AND   ON  ONE  MCTHOO 
or  SOLVING  AN  ELASTO-PLASTle 
PROBLEN. 

AD-4Bt  sat  OIV,   If 

TERNINAL  BALLISTICS 
SPRATS 

EPPECTS  or  SPRAT  PARTICkCfl 
pRon  The  penetration 
or  THIN  TAROETS  BT 

htpervelocitt  Particles, 

Ae-40f  704       Bl«.  as 

terrestrial  hagnetish 
explosions 

TRANSLATION  or  RUSSIAN 
■CfEAIICMI   THE  nCCNANltl} 


or  bebnabnetic  srrccTi 

BP  nAJBB  riPkBtlBNtt 

A$>4B»  ail         •!«•   • 

TEST  CBNSTBUCTION  IPSTCMOLOBTI 
APTITUDE  TESTS  .._ 

PEASIBILlTT  sr  ABBBEvlATEB 

raRNS  roR  the  enlistment 

SCREENING  TEST. 

AB-*6t  *y*  BIV.  aa 

TEST  CONSTRUCTION  I PSTCNOLBST I 
AUTOMATION 

PaCLIHINART  EVALUATION 
or  SIHULATED  BRANCNINB 
TESTS, 

AD«*oa  art       biv,  aa 


TEST  PACILITIES 
SPRATS 

PALLETIZEB  UNIT  LBAD 
SPRAT  PACILITT,  DEStSN 
AND  TEST, 

AD-*Oa  7ja  DIV. 


t9 


TEST  SETS 


QBSlBN 

INIS  BELIABILITT  TEST  EBUIP- 
HENT  PRsaaAH  CONNECTSa  SBITCH 


TEST  CBNSSLE, 

AB-aei  ll4 


BIV,  la 


TETBTL 
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INS  RATE 
TRANSLATION  OP  RUSSIAN 
aESEARCHI   BUaNING  aATE 

ar  POBDEar  Explosives, 

AD-40(  170  D|V.   ai 

THEBNAL  INSULATION 
OPTICAL  COATINGS 

PASSIVE  THERMAL  eoNTRBL 
COATINGS  rOR  SPACE 
ENVIRONMENTAL  CONDITIONS. 

AD-40I  aaa        Blv,   la 

THERMAL  RADIATION 
NUCLEAR  BEAPONS 

SURVET  OP  THE  THERMAL 
THREAT  or  NUCLEAR  aCAaOMS. 

AD>40(  aat  DIV.  M» 

THERMAL  RADIATION 
STEAM 

TRANSLATION  Or  RUSSIAN 
RESEARCHI   HEAT  EMISSION 
DURING  THE  CONDENSATION 
or  MOVING  STEAM  |N 
A  HORIZONTAL  PIPE. 

AD-40I  17a  DIV,   as 

THERMAL  STRESSES 

GAS  Turbine  blades 

TRANSLATION  or  SOVIET 
RESEARCHI    TOBARD  the 
CALCULATION  Or  TEMPERATURE 
STRESS  IN  COOLED  BLABE 
Sr  A  BAB  TURBINE, 

AD>4e»  f*7       DIV,  aa 

TNCBMIONle  CONVERTERS 
SINGLE  CRYSTALS 

PROOUCTIOB  AND  PHTSICS 
OP  MO  AND  a  SINGLE        .„ 
CBTSTAL  THEaHiONlC  ENITtERS, 

AB«4ei  711  Blv.   at 

THERMIONIC  CONVERTERS 
aORa  ruNCTtONS 

BETA.EUCaTPTITE-CBATED 
EMITTER  STUOT. 

AD-40»  asa         DIV.   B 

THERMI6NIC  ENISSIBN 
SOURCES 

BETA.EUCaTPTITE-COATEB 
EHITTEB  STUDT. 

AD-4Ba  asa        BIV,   B 

THEBMISTOaS 

VACUUM  APPABATUS 

TRANSLATION  OP  RUSSIAN 
RESEARCH,   HEAT  EICHANBE 
IN  VACUUM. 

AD>*0>  SST  BIV,   <• 

THRUST 

MEASUREMENT 

TECHNIOUES  rOR  DETERMININ* 
INrLlGHT  THRUST, 

AD-40I  47S  OIV,    I 

THRUST 

NUMERICAL  ANALTSIS 

APPROIfHATE  ANALTSIS 
or  OPTIMUM  LOB  THRUST 
TBANSrta  RETBEEN  COPLANaR 
HTPERBOLIC  ORBITS. 

AD-40I  lao       BIV.   aa 

■THRUST  VECTOR  CONTROL  STSTEHS 
SPACECRAPT 

GlHBALLEO  VS.  rilEB 
ENGINESI  THRUST  VECTOR 
ALTITUDE  CONTROL  STSTCnS 
rOR  SPACECRAPT, 

Ao-40t  Baa       Blv.  a* 

TMUNDEasTORMS 

JET  STREAMS  I METEOROLOBT I 

THUNDERSTORMS  AND  THE 
LOR-LEVEL  JETI   HESOANALTSIfl 

or  suRPAcr  data  in 

THE  SOUTH. CENTRAL  UNITED 
STATES. 

AD>40>  SaO  BlVa   ' 


TIMING  DEVICES 
OSCILLATOaS 


PRECISION  OSCILLATORS 
rOR  MILITART  ELECTRONIC 


TINEIS. 

AD-*Oa  Tai 


Bl*. 


M-M 


TITAMATtI 

CktCTBICAL  PBOPCRTIEB 

InvestTbaTion  or  larbe 
fl*S£k  "leopBAVE  ErrECTs 

IN  PCiROCLECTRIC  NATERiSlS, 
•B-aoa  IBB  DIV, 

TITANIUM 
•CkBlNB 

SBBERVATIDNS  ON  DELATEB 
CRACKINB  IN  SELDEB 

JTauCTUBEl  or  UNALkBTEB 
TITANIUM  SHEET. 


AD-aei  ara 


»l». 


TITANtUN  ALLBTS 

PBACTURE  IMEChANICSI 

CRACK  INITIATION  IN 
CRTSTALLIME  MATERIALS  . 
.'?*  TI-'tl'L-lAV  ALLOT, 

*D-»B»  *tt  eiv, 

TITANIUM  ALLOTS 
HETAL  COAtlNBB 

TRANSLATION  OP  RUSSIAN 
■ESEARCHI  SOLDERING  OP 
TITANIUM  ALLOT  AT-l  RITH 
APPL  CATION  or  SILVER, 

RHENIUM,  OR  Rhodium 


|a 
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at 


COVERINGS, 

A0-4e>  114 


BIV, 
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TITANIUM  ALLBTS 
SUBMARINE  HULLS 

METALLURBTCAl  CHARACTERISTICS 

sr  hish  strength  hull 

STRUCTURAL  NATER|AlSI 

buEnched  anb  tempered 
steels.  marasins  steels, 
titanium  allots,  and 
aluminum  allots, 
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TOLERANCES  IMECHANICSI 


■EvIEB  OP  DIMENSIONAL 
INSTAOILITT  IN  METALS,  '^ 

AD>4ea  i»a       div. 


IT 


topolobt 

theorems 

—  .ITi"*^**""  •'  RUSSIAN 
■ESEARCHI  ON  THE  INSOLUBILITT 

SE-S'ST*"*  TOPOLOGICAL 

PROBLEMS, 

»D-40I  114  DIV,   IS 

TObED  BBDIES 
AIRBORNE 

—  tS''"^''""**'-  EBUATIONB 
OP  NOTION  OP  AN  AIRBORNE 
TOBED  VEHICLE  I NCORPORAT I N« 
AN  APPROXIMATION  OP 
CABLE  DRAB  AND  INERTIA 


CPPECTS, 

*D-ioa  Tja 


OIV,   I 


TOBERS 

BESISN 

RECOHHENBATIBNS  rOR  EOUIPHCDT 
CONr loURATION  STANBARBS 
r«R  TOBEB  CABSI  Ala 

T^Arric  CONTROL, 

AD-40r  47a  DIV,    I 

TOOINB  CABLES 

ACMBBTNAMIC  CHABACTER|STICS 
LONGITUDINAL  EBuATtONS 

?r  MOTION  or  AN  AIRBORNE 
OBED  VEHICLE  INCOBPORATINB 
AN  APPROXIMATION  DP 
'   CABLE  DRAB  AND  INERTIA 
EPPECTS. 

A0-40I  7*a  OIV,    I 

TOXIC  ABENT  ALARNS 

N-HETERBCTCLIC  COHPOUNDS 

POLTHERItATION  OP  M>V I NTLC AROAf 
INVOLVING  ORGANOPHOSPHORUS 
COMPOUNDS  AS  CATALTSTS. 

AB-46«  Bil  .      et«.   a 

TOXINS  *  ANTITOXINS 
NE*V6US  STBTEM 

ISOLATION  AND  ANALTSIt 
or  COBRA  NEUROTOXINS. 

AO-BOt  aSl  OIV.   U 


^•!151  •  »NT I  TOXINS 

p'eparation 

preparation  and  evaluation 

OP  STAPHTLOCOeCAL  ENTEROTOXO I B(, 
AD-40t  BIB  DIV.    14 

TOACRING 
AIRBORNE 

OIVISISN  7,   ENGINEERINBI 
NATSTACK  MILL  ANTENNA, 
PRESS  PROJECT.  SPACE 
COHHUNICATION  STSTEHS 
AND  OTHER  ENGINEERING 
PRBSRANS, 

»o-46a  411       DIV,  ao 

TBACRINB 

CALIBRATION 

INVESTIGATION  OP  THE 
'EJBIBILITT  OP  SELP-CALIORATION 
OP  TRACKINa  STSTEHS, 

Ae-40i  7aa       eiv,  4 

toackins 

caaoRs 

STuDT  OP  HON.RANDOM 
■ANSE,  AZIMUTH,  AND 
(LEvAtlON  ■ESIDUALS 
INDUCED  AT  THE  OBSERVATION 

Ao>4oa  an       01*1  * 


PISpoInance  tests 

use  op  engineering 
anolobt  in  the  development 
op  tests  to  predict 
tracking  perpormance, 

AD-4oa  B4I       DIV.  aa 

TOAININB 

HATHEMATICAL  MODELS 

TBO>HODE  THRESHOLD  LEARNING,  - 

Ae-40t  a*4       OIV,  so 

TOaininb  devices 
electronics 

the  checkout  and  haintenancc 

ICAMI  TRAINER.    II  DESCRIPTION 
»N0  PUNCTIONAL  CMARACTERlSTICt, 

Ao-Aoa  117      OIV.  a> 

TBAJCCTORIES 

PERTURBATIBN  THEORT 

EARTH.TD.MOON  TRAJECTORIES 
IN  THE  RESTRICTED  THREE«OOBT 
PROBLEM, 

AD-ioa  lis       OIV,  « 
TOansper  op  training 

PSTCHOnETRleS 

short'Term  mcnort  as 
a  predictor  op  troubleshooting 

SKILLS. 

*D-40*  sia       Divi  as 

TBANSPER  TRAJECTORIES 
THRUST 

APPRDXIHaTE  ANALTSIS 
OP  OPTIMUM  LOB  THRUST 
TRANSPER  BCTREEN  COPLANAR 
HTPERROLir  ORBITS. 

AD-40I  1*0  D|V,   IT 

DEVELOPMENT  OP  H IGH-PRtouEMCT , 
HISH-POBER  GERMANIUM 
TRANSISTORS, 

*D-40I  7a4  DIV,   0 

TOANSISTORS 

MAHuPACTURING  METHODS 

PRODUCTION  ENGINEERING 
HEASUREl  .TRANSISTOR 
IBH.aeOII,  LOGIC  GATE 

(■H-aoii,  plip-plop  iBH.ieit, 

AC  BINART  <BM-I|1I. 

AD-40I  701  DIV,   0 

TRANSISTORS 
PROCESSINO 

DEVELOPMENT  OP  A  SALLIUM 
ARSENIDE  METAL-OXIDE 
SEMICONDUCTOR  TRANSISTOR. 

Ae-40a  aao        DIV.   B 

TOansistors 
reliabilitt  i  electron] cs i 
production  enoineerins 
MEASURES  TO  Increase 

TRANSISTOR  RELIABILITT 
PBR  THE  aN4S4, 

Ae-40a  aia       div.  b 

PRoeuCTION  ENGINEERING 

MEASURES  TO  INCREASE 
TRANSISTOR  RELIABILITT, 

*D-40t  aao        6iv.   0 

PRODUCTION  ENGINEERING 
HEASURES  TO  INCacASE 
TRANSISTOR  RELIABILITT. 
PBBCESS  SPECIPICATIONS. 
aN4S4  SEKIES, 

AD.40I  aai  DIV.   ■ 

POOOUCTION  ENGINEERING 
2£fS!J"*»  »•  INCBEASE 
TDANSISTOa  BELIABILITTI 
paoCESS  SPECIPICATIONS, 

AD-40«  aai        6|V.   0 

rOANSPOBT  PLANES 
SUPEaSDNlC  PLIGHT 

SUPEBSONIC  TBANSPOaTS. 
A  PfELIHINART  STUDT 
or  AlRBBRTHINESS,  OPERATIONS, 
AND  HAIMTENANCE  STANDARDS, 

AD-40»  §<t^  DIV,    I 

TOANSPORT  PROPERTIES 
POROUS  MATERIALS 

EVALUATION  OP  Porous 

H»TER|ALS    AS    MOLECULAR 

AD-40I    an  OIV.        • 

TOAVELlNG  BAVE  TUBES 
I  BAND 

.  .iS!"52'*»'  "ultiple-punction; 

X-BAND  TRAVCLINB  BAVE 
TUBES, 

*6-4Bf  4ai  OIV,   0 

TOlGONOaETaT 

PUNCTION 

NATURAL  TaiGONOHETRIC 
PUNCTIONS  OP  SINE, 
COSINE,  AMD  TANGENT 
PROM  0  TO  140  DEGREES 
IN  INCREMENTS  Or  0,0001 
•AOIAN. 

AD-40t    Oai  D|V,        If 

mtODES 

CAVITY  BESONATaRt 

„.«-«»N0  TRtO0E>CAVITT  OSCILLATOR 

PRODUCTION  ENOINEERINS 

MEASURE, 

*D-40t  7a|  OIV,   • 

'••'"CJt  OCSIBNB 

TROPICAL  UPPEP  A|R 
STUDIES. 

*o-4oi  Bsi       oi«.  a 

moPOPAusE 

TEMPCRATUBE 

TCHPEBATU^E  •EOINC  |M 


nr-Dur 


THE  UPPEP  LAVC^S  OVER 
THE  USS^, 

AD-BOa  ISO      OIV.  J 

tnoposphebe 

radio  transmission 

REPORT  ON  N»L  PROORESS, 
INCLUDING  CORROSION  PROOUtTI 
OP  MtTALS  IN  SALt 


■ATER,  AND  BOBLD-BIDE 
ATMOSPHERIC  RADIO  DUCT 
MEASUREMENT  AND  PREDICTION. 

AD-4oa  aao       DIV,  «a 


TUNSSTEn 

PRACTURE  INECHANieSI 

CRACK  iNITIATiON  In 

crtstalline  materials 
<■•  t|«i,sal-i4v  allot, 
L I  r  I  f 

*o-4ea  ^»a 


B|V, 


»$ 


as 


TUNSSTEN 

■EraACTOOT  COATINGS 

OXIDATION  RESISTANT  HIGH 
TEMPERATURE  PROTECTIVE 
COATINGS  POR  TUNGSTEN, 

Ae-40«  ai*        DIV,   la 

TUNOSTEn  -^ 

SuapACE  PaoPEBTIES 

AOSOaPTION  OP  NI  ON 
•  AND  CO  ON  HO  IN  THE 
HIGH-VACUUM  RANGE, 

Ao-40t  aaa       DIV,  as 

TUNSSTEn 

THERHIONIe  EMISSION 

PRODUCTION  AND  PHTSICS 
OP  MO  AND  a  SINGLE 
CBTSTAL  THEBMIONIC  EMITTERS, 
AD-401  711  DIV, 

TUNING  DEVICES 
DseiVLAtOPS 

—  ly**^'  TUNNEL-DIOOE 
OSCILLATOR, 

AD-AOa  TSO  OIV.   • 

T^SSSV  DIOOEO 
DESIGN 

SUBSTRUCTURCO  P-N  TUNNEL 
JUNCTION  POR  MICROBAvE 
GENERATION. 

*D-40a  ISf  DIV,   • 

TUNNEL  DIODES 

ELECTRICAL  PROPERTIES 

APPLICATION  TUNNEL  DIDOES 
AS  ACTIVE  SCATTERER 
LOADS. 

»6-40a  B>*         OIV,   • 

TUNNEL  DIODES 

MICROBAVE  OSCILLATORS 

A  10-MB,  X-BAND  TUNNEL-OIOOC 
OSCILLATOR, 

Ae-40t  7ao       oiv.  • 

TUNNEL  DIODES 
OSCILLATOaS 

TUNABLE  TUNNEL-DIODE 
OSCILLATOa, 

A0-40f  7SB  •!«,   • 

TUNNEL  DIODES 
PRODUCTION 

TUNNEL  DIODES  PoR  PHASEO 

arrat  radar, 

AD-40a  t»l  0|«.   • 

TURBINES 

PERPORMANCE  lENCINEERINGI 

EPrecT  or  retnolos 

NUMBER  ON  TURBINE  PERPORMANCC 
AT  VARIOUS  MACH  NUMBERS, 

AD-40»  mt  Div,  a» 

TURBOJET  EXHAUST  NOZZLES 
DESIGN 

SUPERSONIC  TRANSPORT 
ENGINE  EXHAUST  NOISE 
REDUCTION, 

«D-40»  Sla  DIV.   M9 

TURBULENT  BOUNDART  LATER 
HEAT  TRANSPER 

TRANSLATIONS  or  SOVIET 
REfEARCHI   COLLISION 
or  TBO  PLATES  AT  HIOH 
SPEEDS!  ROLE  OP  RADIATION 
IN  HEAT  EXCHANGE  IN 
A  TURBULENT  B6UNDART 
LATER, 

*6-40t  aoa         DIV,   af 

**'!Si!»-'"T  BOUNDART  LATER 
SHEAR  STRESSES 

EPPECT  OP  PLOATING-ELENENT 
"'••hIGNHENT  ON  SKIN.PRICTION 
BALANCE  ACCURACT, 

*D-40I  Sai  OIV.   • 

TUROULEmT  BOUNDART  LATER 
SUPERSONIC  PLOB 

—  SEPARATION  AND  REATTACHMENT 
OP  SUPERSONIC  TURBULENT 
BOUNDART  LATER  BEHIND 
DBBN  STREAM  PACING 
STEPS  AND  OVER  CAV|T|E8. 

*D-*Ot  140  DIV,   • 

TURBULENT  BOUNDARY  LATER 
THERMAL  PROPERTIES 

TRANSLATION  OP  RUSSIAN 
RESEARCHI    THERHAL  BARRIER 
■ITH  TURBULENT  BOUNDART 
LATER  or  OAS, 

AD-401  lia  OIV,   0 

«».I"*VIOLET  EOUIPNENT 
OIPPRACTION  GRATINGS 

VACWU0  ULTOATIOlCT  OIIBTI***! 


ULT-ZRA 


rkATIIU**    '"B    SOLD    CS*TCD 

uLT»«viektT  »pteT«ose8^v 

II«ST»U«tNT»T  ION  ..... 

i<iiT»u>«e«iT«Tio>«  roil   ii«»e«Ti«»- 
tioms    i<i    tmc    vacuum   UtT«»»IOtrT, 
>D-ke^    SOI  BIV.        »» 

uMoOfiiouNe  sthuctu'cs 

rC*SISlLlVT  STUOlIf 

oTMtnic  »e<P0NSC  Of 

LlNCD  AND  uNklNCO  uMOCKfiROUNO 

orCNiNes. 

*e-*e{  ••S4       ei«a   is 

UNDC*C*0UN0    fT*UCTu*e* 
XANNCD 

rOSItlklTT    OF    SMOCK 
1«0L»TIH6     Vf«T     l.*««e.  ...... 

KANNCD    UMpCoaOOUNO    tT»UeTO»»S. 
•D-40r    74*  BIV,        II 

uNoci>«*T[»  eoiHUMiCATlox  «T»Trm 
Ftssivt  otrtnst 

STuDT  AND  APfklCATION 
or  ADAPTIVt  COflHUMtCATION 
TfCMNIBUt*  IN  TMl  OCPtNSC 
CORNUNICATION  STSTC". 

*D-40t    •■•f  DtVt        • 

uNirre  »T»Tr«  *o»e«NiieNT 

U.  *,     *US|NCSS  INTtRCtT* 
|N  CUS*  AND  TMC  *!•( 
OF  CASTKO, 

A0-4at  1<7  II*!  »* 

VACUUM  APPAVATUf 
mCAT  T«AM5fe» 

THANILtTION  or  KUSIIAN 
KCSCArtCM,   MCAT  eiCMANSC 
IN  VACUUM, 

Ao-4o»  SS7       Di«.  as 

VARACTO*  OlOOCt 

MICaOSAVC  COUtPMCMT 

HlCKOaAVC  BIOOC  actCAacM, 
A0-40r  700  OIV.   • 

vCMOns 

CMCnICAk  ANALTllS 

ISOLATION  ANO  ahALVSIS 
or  COaHA  NCUMOTeilHS, 

A0-40«  «SS  DIV.    14 

VCMUS 

■AOIO  ASTNONONT 

■ADie  ASTKONOHICAb  etSCKVATIONS 

or  vCnus  sith  MI6H 
ncsoLviNs  reac«> 

Ae.4at  «o«       Div.  a 

VCRSAk  SCMAVIOK 

CONSTNUCTIOM  or  A  SIMULATION 

^•ecess  re*  initial 

PSTCMIATBIC   INTC«VtCatNG. 

Ae-4ef  *74      . Di».   14 

veaTicAL  TAKC.orr  plancs 
Ae«ee?NAMtc  coNriSu"ATieMS 

simulation  or  MCLICOPTCM 
AND  V/STOL  AIHOArT, 
V/STOL  ANALTSIS  »tro»T, 

stuot,  ceuATiONS  or 

MOTION  or  ve«TICAL/SHO«T 

TAKr-orr    and   lanoino 
orOATiONAL  rLiSMT/aeAroN 

STSTCN  THaImCHS. 

AD-4et  1*7  OI«t   I 

VCSTISULAH  ArrANATWS 
ACCCLCMATION 

T*ANSLaT|OH  or  NUSSIAN 
■  CSCAIICMI   VCSTISULA* 
KCACTlVITT  eU«IM6  TMC 
CUMULATIVP  ACTION  Or 
SLOa  CCNTBirCTAL  ACCetC«*TIO»St 

Ae-4ef  f««       eiv,   14 

VCSTISUlAN  APrAMATUS 
STIMULATION 

VISUAL  CONTROL  or  MASlTUATION 
TO  COMPLCV  VCSTISULA* 
STIMULATION  IN  MAN, 

Ae-4e»  77S  OIV.    14 

TMCOBtTICAL  ANO  CXPCRIMCnTal 

dctcrhination  or  oampinc 

CONSTANTS    or    ONC-    TO 
THrtCC-DrMFNSiONAL    VIS'ATINS 
STSTCHS, 

Ae-4et  •«*       oiva  Ji 

TMcetCTICAL  ANO  eiPC* I MCNT AL 

ocTcaHiNATioN  or  damping 

CONSTANTS  or  ONf-TO 
TMNCe.OIMrNSIONAL  VI**AT|N6 
STSTCMS, 

•  0-40*  4IS  ■>«•   >l 

VIOLATION  ISOLATONS 
rCASISlLlTT  STUOICS 

rtASioiLiTT  or  SMOCK 

ISOLATING  VCKT  LANSC, 
HANNtO  UNt>C*e"OUNO  STNUCTUMCS, 
Ae-40r  74X  OIV.    II 

VIDCO  SI6N«l% 
OCCOBtNO 

PCNPONMANCC  ANO  PCOUIKCNCMT 

ANALTSIS  or  viero  occoecos 
reM  use  aiTM  atc  raoak 

■CACON  STSTCM, 

A0-40t  <•••  OIV.    • 

VISION 

ADAPTATION  IPHTSIOLOOTI   ,....,.„ 
VISUAL  CONTROL  OP  MAolTUATIOM 
TO  COMPLCV  VCSTIBULA* 
tTlnULATIOH  in  MAM, 

••-*0C  77S         •!*•   I* 


VISION 

matmcmatical  moocls 

pattcrn  rcceonition  ov 

TMC  HCTMOD  or  ISOCLINCSI 
I,  A  MATMCMATICAL  "ODCL 
rO*  TMC  VISUAL  INTCSRATIVC 
PROCCSS. 

Ao-40*  sas       eiv.  I4 

VISUAL  ACUITT 
hCASURCMCMT 

MUHAN  fLCCTRORCTINOORAPHT 
AS  A  OAUOP  or  VISUAL 
PCRPORMANrt. 

Ao-4e»  i«4       eiv.   14 

VISUAL  PCRCfPTION 
AVIATION  SAPCTT 

DISTANCC  CSTIMATION  OP 
PRCeUCNCT-COOCD  ANO 
UNIPORMLT  PLASMfMa  LIOHTS, 

AD-40f  t»t  01*1    I 

VISUAL  SISNALS 

AVIATION  SirCTV 

rUGMT  SIMULATOR  TtSTS 

or  ALTiTuec-cooce  licmts. 

Ao-4ef  «ai       OIV.   I 

VISUAL  SIOHALS 

vISUAL  PCRCCPTION      .  ...... 

AUTOMATCD  SIONAL  «CMCR*Te" 
ro"  CXPCRlnCNTATION  IN 
rORCC  CmOICC  SIGNAL 
DCTCCTION. 

AD-401  4|7  OIV.   10 

VOlTAGC  RCGULATOKt 
DCSION 

LOR  INPUT  VOLTAGC  CONVCRSION, 
A0-40>  4)1  DIV,   7 

VORTtCCS  .  . 

HUnCRICAL  ANALTSIS 

A  NUMCPICAL  CiPCRIMCNT 

■|TH  discpcte.vortcx 

APPROXIMATION,  RITM  rCPCRCNCC 
TO  TMC  ROLLINS  UP 

or  A  «o*Tr«  smcct, 

AD-40t  7««  OIV.   « 

■ASTCS  ISANITART  CNO|NCCR|N«t 
PURiriCATION 

PRODUCTION  or  POTASLC 
■ATCR  r*OK  AOuCOuS 
■ASTCS  DCvCLOPCD  IN 
*  SMCLTCR, 

Ae-40t  R|*  OIV.    II 

■ATC*  SUPPLICS 

PURiriCATION 

PRODUCTION  OP  POTASLC 
■ATC*  r*OM  AGuIOU* 
■ASTCS  DCVCLOPCD  IN 

A  SMCLTC*. 

AD.40>  •114       eiv,  11 
•ATCR  TRAprie 

VuLNCRABIL ITT      _        .._ 
VULNCRASILITT  To  NOeL»»N 
ATTACK  or  TMC  RATCR 
TRANSPORTATION  STSTCMS 


or  TMC  eoNTisuous  unitcd 

STATCS. 


A0.40I  477 


OIV,   »i 


■ATCR  SAVCS 

HTORDSTATieS 

TMCORT  or  SMALL-»MPL|TUOe 
LONG  RATC*  RAVCS. 

AD.40(  •*••  OIV,   « 

■Ave  TRANSMISSION 
NUHCRICAL  ANALTSIS 

suRPACr  RAvcs  In  a 

rLUID'SOLID  INTCprACC 
NCAR  A  OISCONTINUITT, 

AD-4ef  7>>       eiv.  II 

■AVCGUIDC  SRITCMCS 

MALL  crrccT 

TRANSLATION  Or  RUSSIAN 

RCscARCMt  RAvcsuiec 

S«ITCM. 

AD-40*  4)1  0|V.   • 

■CATMCR  COMMUNICATIONS 
MCTCO»OLOelC*L  RADAR 

OSjCCTIVC  AND  AUTOMATIC 

mCThoos  re*  stnoptic 

UTILIlATIeN  or  MUkTIPLC 
■CATMC*  *A0a*  DATA, 

AD'AOt  sto       eiv.  • 

■CATMC*  roRCCASTINC 
AVIATION  SArCTT 

PlLOT.TO>ro"CCASTCR 
(VALUATION. 

AD-40f  OX  OIV.   )S 

■CATMC*  rORCCASTINS 
CIVIL  AVIATION 

COMMON  AVIATION  OCATMC* 
STSTCM  PCPPORMANCC  CRITCRI*, 
AD>40t  VIS  DIV,   a 

■CATHCR  rORrCASTING 

rcliabilitt 


or  _ 
PORC 


lABILITT 

SUPPLCMCNT  TO  AN  CVALUATION 
(.7. MR  AVIATION  TCRMINAL- 
CCASTIHG  TCCHNlGUCS. 

AD-40t  «i«       6iv.  a 

■CISHTLCSSNCSS  ........ 

'  SPACC  CNVIRONHCNTAL  CONDITIONS 
TRANSLATION  or  iuSSIAN 
■CSCARCMI  PCCULIARITICS 
or  OTNAMIC  RCIGMTLCSSNCfS, 

AD-40f  S7I       et«,   II 

•CISMTLCSSNCS* 

tPACC  RceiciNC 

TRANSLATION  OP  RVBSIAN 


NCSCARCHI  PHTBIC4L  ClCRCIK 
OP  COSMONAUTS  WNDIR  ■CISMTLCBS 
CONDITIONS. 

AD.40t  ITS  tlV,   I* 

•CLOIN* 

ALUMINUM  ALLOTS 

PARTIAL-PCNCTRATIOH  ■CLBCB 
CONNCCTtONS  POR  ALUMINUM 
COMPRCSSION  MCMSCRS. 

A0-40(  S4I  DIV.    It 

■CLOINO 

ARNORCD  vrMlCLCS 

PCAS|SILlTT  or  OCLOINC 
COMSAT  VCHICLCS  ST 
TMC  RCSISTANCC  rL*SM 
■CLOInG  PPOCCSS, 

A0-40I  »y*  DIV.   «4 

•clding 

nctrasonic  radiation 

ULTRASONIC  RCLOINS  COUIPMCNT 
POR  RCPRACTORT  MCTALS. 

AD-40>  44)  DIV.   14 

■ClDS 

mccmanical  propcrtics 

partial.pcnctration  rCLOCD 
conncctioms  roR  aluminum 

COMPRCSSION  MCMSCRS. 

A0-40I  141  OIV,    IT 

■CLDS 

TITANIUM 

OSSCRVATIONS  ON  DCLATCO 
CRACKING  IN  RCLDCO 

sTRuCTuRcs  or  unallotcd 

TITANIUM  SMCCT. 

AD.40*  *7S  DIV.    |7 

■  INO 

lONOSPMCRf 

sTuoT  op  IONOSPmCRIC 
■|NDS.   ADDITIONAL  DATA 
ON  TMC  DCTCRHINATION 
OP  IONOSPMCRIC  DRIPTS 
ANO  TuRSULCNCC  rROM 
RADIO  fADING  RCCORDS. 

AD-40t  )S)  DIV,   a 

■  INO 

LOR  ALTITueC 

oROSRAPMic  crrccTS  on 

■INO  VARIASILITT, 

AD-401  «S*  OIV,   a 

■  INO 

TROPICAL  RCOIONS 

TROPICAL  UPPCR  Al* 
STUOICS. 

AD-4D*  •(!      DIV,  a 

■INO  TUNNCL  mODCLS        .  ... 
ACROOTNAHIC  CMAiACTC*tSTlCS 

AC*00TNAnIC  CHA*ACTCiriSTtCS 
or  STANDA*D  SALLISTIC 
MOOCLS  MS. I  ANO  hO-I. 

Ae-40*  74*  OIV,   « 

•'N««  .  ... 

ACRODTNAMIC  CMARAC TCR I  ST  I CS 

LirTiNG  suRrAcc  TMCORT  roR 

■INSS  ClTCNOlNG  TMROUSM  MULT|PLC 
jCTS  IN  SfPARATCD  PLOR  CONDITI»Nt, 
Ae-4Dt  S0<  OIV.   « 

■  IRC 

NIOBIUM 

SUBStRUCTURC  and  MCCH*Nle»t 
PROPCRTICS  or  RCrRACTORT 
MCTal  RIRfS. 

AD-40f  4«f  BIV.    It 

■eoD 

alBLlOGRAPHICS  ....  _ 

tlBLIOe*APMT  or  PUBLICATION! 

ON  TMC  CMPMISTRT  OP 

■  ODD. 

AD-40*  )0»  OIV,    l*_ 

■IBLiaSRAPMT  or  PUBLICATIONt 

ON  STRUCTURAL  SANOalCM. 

Plastic  l*minatcs,  and 
■eod-basc  componcnts, 

Ae-40*  SSI  OIV.   I« 

■000 

industrial  PROeUCTlON 

chanocs  |n  hill  run 
hardrood  saolos  LUNBCR 

BRADC  TICIDS  RHCN  VCNCCR 
LOGS  ARC  PlTMORAaN, 

AD-40*  10)  OIV,    I* 

■  000 

JOINING 

NAILING  DtNSK  HARoBOOe*. 

Ae-40*  SOS       BIV.  i« 

■  000 

pmtsical  propcrtics 

limitce  cvaluation  op 

PMTSICAL  AND  HCCmANICAL 
PROPCRTICS  or  NCPAL  ALOC* 
GRORN  in  haRAII, 

AD-40*  )04  OIV.    I* 

STRCNGTM  ANO  RClATCD 

PROPCRTICS  or  RMITC 
rt*. 

AO-40*  107  OIV.    I« 

I  BAND 

MICROOAVC  OSCILLATOOS 

A  |a-M«,  l-BAMO  TUNNCL-OtOBC 
OSCILLATOR. 

Ae-40*  7*0  OIV.   B 

I  RATS 

cohcrcnt  scattcrinb 
small  anglc  i-rat 

SCATTCRINSI   mCThOOS 
AND  CONSIDCRATIOHS, 

•0-40*    TBI  •!«•       tt 


ZRA-aOH 


I.BtT    AB86NPTI6N    ANALTSIS 
ALLOTS 

octcrmination  or  smort-ranbc 

PORCCs  IN  ALLOTS  BT 
l-RAT  ABSORPTION  SPCCTRoBCOPT , 
AD-40*  Sai  OIV.    |t 

TTTRIUM 
IRON 

TTTRIUM  AS  A  NOeULItC* 
POR  CAST  IRON, 

Ae-40*  mi  BIS, 


i» 


lONC  NCLTIHO 

clcctRon  scams 


TRANSLATION  or  CMINCSC 

MOLTBdCNUM  singlc  crtstals 

BT  ClcCTRON-BCAH  PlBAT I NG-IONC 

nCLTlNG. 

•••*et  *a«      oiV(  tt 


w-at 
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MBTWORK  UTILIZINO  MAGNETIC  TAPE  RECORDING. 

WMnl annual  technical  summary  rept.  no.  3,  1  Jun-30  Nov  62. 

fey  Paul  W.  Pomeroy.   30  Nov  62.  ^ 

Contract  AF19  604  8485.  ProJ.  8100;  ARPA,  Order  180  61. 

Amend.  2,  Task  2  I 

llaclasslfled  report 

Descriptors:   (*Selsmographs,  Magnetic  racordlag  sys- 
tems). Magnetic  tape.  DaU,  Hawaii,  Japan,  Sweden.  Peru, 
New  York,  Australia,  Analysis,  Data  proceeslng  systems. 

The  contract  concerns  the  establishment  of  a  network  of 
loog-perlod  seismograph  stations  utilizing  magnetic  tape 
recording.    Four  of  these  staUons,  lying  outside  the  continental 
United  States,  were  establisbed  and  the  long-period  seismic 
<Ut*  is  currently  being  received  at  the  Lamoot  Observatory 
tor  analysis  and  storage.   The  emphasis  was  on  the  Installa- 
tioa  of  recording  equipment  and  on  the  development  nnallza- 
tlon  and  presentation  of  analysis  techniques  and  results. 


AD-440  792  Dlv.   2 

OTS  Price  HC  fl.OO/MF  $0.50 

Woods  Hole  Oceanographlc  Institution.  Mass. 
ANOMALOUS  CONDITIONS  IN  THE  SLOPE  jWATER  AREA 
IN  1959. 

by  L.  V.  Werthlngton.   May  64,  9p   WHOI  R4H 
Contract  Nonr2196  01 

vUclasslfled  report 


M-64  19 


^ 


Reprint  from  J.  Fish.   Res.  Bd.,  Canwla.  1964,  v.  21, 
BO.  2.  p.  327-333. 

Descr^itors:   (*Oo«sn  currents,  Atlsntic  Ooean).  Oulf 
Stream.  Newfoundland  (Province),  Tbermi4  properties. 
Measurement.  Oceanofraptalc  vessels,  Bsttnfthennograph 
data.  Marine  meteorology,  Oceanology.      jT 

An  oceanographlc  section  made  with  the  research  vessel 
Crawford  in  June  1959  showed  that  the  proportion  of  Labradk>r- 
Coastal  Water  to  Slope  Water  at  the  meridian  57deg.  30  min.  w 
was  unusually  large.   Data  from  this  section  combined  with 
batiiythermograms  taken  elsewhere  in  the  Slope  Water  area 
and  direct  deq;>  current  measurements  suggest  that  there  was 
an  abnormal  Influx  of  cold  water  from  the  Labrador  Basin  in 
1959.   This  suggestion  is  strengthened  by  the  high  Incidence  of 
coastal  fog  in  the  summer  of  1959.   It  is  siugested  that  the 
cause  of  t^  influx  was  an  abnormal  NorthTtlantlc  weatter 
patten  in  January  1969.   (Author) 


PB-163  063  Dlv.  2 

OTS  Prices:  HC  $1.00/MF  $0.50 

Radio  Observatory,  Calif.  Inst,  of  Tech.,  Pasadena. 

A  CATAUX}UE  OF  RADIO  SOURCES  IN  THE  GALACTIC 

PLANE. 


S-1 


by  R.  W.  wnson.   1963,  22p  OWENS  1963-2 
Contract  Nonr  220  19 

Unclassified  report 

Descriptors:   (•Extraterrestrial  radio  waves.  Catalogs). 
(•Catalogs.  Extraterrestrial  radio  waves).  Sources, 
Galaxies,  Identlflcatlon,  Optical  analysis,  Ultrahl^ 
frequency.  Radio  astronomy. 

A  list  of  the  descrete  radio  sources  found  on  a  survey  of 
Vae  galactic  plane  at  960  Mc/s  is  presented.    Position, 
flux  density,  size,  and  vdiere  available,  previous  radio 
deslgnati<»is  and  special  Index  are  given  for  each  source. 
The  optical  field  of  each  source  has  been  examined  and 
identifications  and  other  oommento  are  given.    (Author) 

PB-163  064  Dlv.   2 

OTS  Prices:  HC  $1.00/MF  $0.50 

Radio  Observatory,  Calif.  Inst,  of  Tech.,  Pasadena. 
A  DISCUSSION  OF  THE  DISK  COMPONENT  OF  THE 
GALACTIC  RADIO  RADIATION, 
by  R.  W.  WUson.    1963,  20p  OWENS  1963-3 
Contract  Nonr220  19 

Unclassified  report 

Descriptors:    (*Radio  astronomy.  Galaxies),  (•Galaxies, 
Radio  astronomy).  Disks,  Extraterrestrial  radio  waves, 
Ultrahli^  frequency.  Models  (Slmulatton).  Hydrogen. 
Ionization,  Thermal  properties,  Graphics. 

A  survey  of  the  Galactic  plane  at  960  Mc/s  is  compared 
with  the  survey  of  Hill,  Slee,  and  Mills  (1958)  at  85.5  Mo/s. 
The  radiation  is  separated  into  thermal  and  non-thermal 
componente  using  a  method  similar  to  the  one  employed  by 
Westerhout  (1958).   The  temperature  spectral  index  of  the 
non-thermal  component  is  found  to  be  about  2.4,  it^ch  is 
smaller  than  the  value  of  2.7  used  by  Westerhout.   Models 
of  the  spatial  distribution  of  both  componente  are  com- 
puted and  the  dlstributioo  of  ionized  l^ydrogen  differs  from 
that  found  by  Westerhout  (1958)  in  that  we  find  ionised 
hjrdrogen  inside  the  '3  kiloparsec  arm*.  Using  a  cloud 
model,  the  mass  of  ionized  hydrogen  in  the  galaxy  Is  found 
to  be  about  4  x  10  to  the  7th  power  MO,  or  2.5%  of  the  mass 
of  neutral  hydrogen  found  by  Westerhout  (1957).    (Author) 


PB-166  046  DlT.   a 

OTS  price  HC  $4.00/MF  $0.76 

Institute  of  Polar  Studies.  Ohio  State  Univ.  Reseazoh 

Foundation,  Coltmibus. 

GEOMORPHOLOOY  AND  GLACIAL  GEOLOGY  OF  THE 

VICTORIA  VALLEY  SYSTEM,  SOUTHERN  VICTORIA  LAND. 

ANTARCTICA. 

by  Palter  E.  CalUn.   Mar  64,  lllp 

IPS  10,  OSURF  1252-10 

Grant  NSF  Q17160.  ProJ.  1252 

Unclassified  report 

Descriptors:  (•Geology.  Antarctic  regions),  (•Glaciers, 
Geology).  Terrain.  Ice  islands.  Drift,  Stratigraphy. 
Geologto  age  determination.  Petrology.  Geological  survey. 
Polar  regions.  Geograplqr. 

The  main  purpose  of  these  studies  was  to  examine  and  map 
land  forms  and  surficlal  d^K>slto  of  an  ice-free  valley  area 
in  order  to  gain  a  better  knoviiedge  of  the  {facial  history  of 
Antarctica  as  displayed  by  fluctuations  of  the  Ice  at  the  edse  of 
tfaeoontinent 


PB  166  067         DiT.  a,  ao 

OTS  price  HC  J3.00/MF  $0.75 

Research  and  Advanced  Development  Dlv.,  Avco  Corp., 

Wilmington,  Mass. 

TIME  STRUCTURE  OF  GROUND  LEVEL  AND  SATELLITE 

COSMIC  RAY  INCREASES. 

Scientific  rept.  no.  14, 

ty  Sidney  M.  Bennett.    15  May  64.  82p,   RAD  TR64  12 

Grant  NSF  C255 

Unclassified  report 

Rept.  on  Antarctic  Research  and  Data  Analysis. 

Descriptors:    (*Cosmlc  rays,  Solar  flares).  Protons,  Space 
environmental  conditions,  Magnetic  fields.  Diffusion, 
Intensity,  Surface  area.  Earth,  Propagation,  Time,  Measure- 
ment, Satellites  (Artificial),  Monitors.  Data,  Astrophysics, 
Geophysics. 

The  morphology  of  solar-related  terrestrial  cosmic  ray 
Increases  was  studied  using  neutron-monitor,  satellite,  and 
riometer  data.    Data  from  numerous  events  were  compared 
with  the  power  law  intensity  decay.    Results  for  five  ground- 
level  increases  are  mean  m  =  2.08,  s  to  the  second  power  = 
0.01,  and  for  all  eight  events  stxidied,  mean  m  =  1.97,  s  to  the 
second  power  =  0,043.    It  is  concluded  that  a  power  law  decay 
with  m  =  2.0  is  representative  of  the  decay  phase  of  moderate- 
to  high-energy  solar  cosmic  ray  events.   Two  diffusion  theories 
and  a  uniform  magnetic  field  theory  for  propagation  of  solar 
particles  in  interplanetary  space  are  discussed.   The  power 
law  decay  with  exponent  m  =  2.0  corresponds  to  the  theory 
wiiich  requires  essentially  uniform  magnetic  field  strength 
along  the  path.    It  is  suggested  that  the  magnetic  fields  which 
guide  solar  cosmic  rays  arise  in  the  solar  centers  of  activity 
and  not  in  the  individual  sunspots.    Reanalysis  of  the  delay  time 
versiis  flare  heliographlc  longitude  supports  the  results  of 
Obayashi  and  Hakura  who  fbund  that  a  definite  East-West 
asymmetry  exists.   We  find  that  the  delay  time  decreases 
markedly  (and  rather  suddenly)  when  the  flare  region  crosses 
the  central  meridian.    (Author) 


PB-166  068  DiT.    2 

OrS  Prices:  HC  $3.00/MF  $0.75 

Rochester  Univ.,  N.  Y. 

A  HEURISTIC  MODEL  FOR  THE  VARL\TION  WITH 
RIGIDITY  OF  THE  COSMIC  RAY  CHARGE  SPECTRUM, 
by  M.  F.  KaploD  and  G.  Skadron.    12  Jun  64,  62p   UBPA  39 
Grants  AF  AF06R439  63  and  NSF  GP1372 

Unclassified  report 

Descriptors:  (*Co8mlc  rays.  Intensity),  (•Supemovae, 
Cosmic  rays).  Nuclear  particles.  Mathematical  models. 
Magnetic  fields.  Charged  particles.  Scattering,  Nuclei, 
Particle  spectra. 

An  idealized  model  based  on  the  supernova  origin  of  cosmic 
radiation  is  proposed  to  account  for  the  variation  with 
rigidity  of  the  cosmic  ray  charge  spectrum.    It  Is  assumed 
that  a  supernova  explosion  results  in  the  injection  of  a  pure 
power  law  spectrum  and  a  composition  relatively  rich  in 
heavy  nuclei.    Particles  are  confined  within  a  volume  local 
to  the  source  region  by  a  magnetic  boundary  resulting  in  a 
rigidity  dependent  coefficient  of  reflectivity:  this  yields  a 
source  region  path  length  varying  inversely  with  rigidity.   As 
a  result,  the  differential  spectra  of  particles  escaping  from 
the  boundary  into  the  galaxy  are  determined  by  the  re- 
flectivity; and  as  a  result  of  the  nuclear  interactions  in  the 
source  region,  the  composiUon  varies  with  rigidity.   The 
additional  effect  of  intragalactic  motion  is  taken  into  account 
and  the  differential  rigidity  spectra,  as  a  function  of  composi- 
tion at  the  earth,  are  calculated.   Predictions  for  the  H/M, 
L/M  and  He3/He  ratios  as  a  function  of  rigidity  as  well  as 
the  differential  rigidity  spectra  are  compared  with  e:qperi- 
ment  and  are  not  in  disagreement  with  the  avaUable  data. 
The  limitations  and  plausibility  of  the  noodel  are  summarized 
and  discussed.  (Author) 


PB-166  070 
OTS  Prices; 


Dlv.   2,  30 
HC  $1.00/MF  $0.60 


Woods  Hole  Oceanogmphlc  Institution,  Mass. 

ON  THE  FORMULAS  FOR  CORRECTING  REVERSINO 

THERMOMETERS, 

by  Freeman  K.  Keyte.    1964.  22p  WHOI  Ref64  29 

Grant  NSF  GP821  ^  ^  _^ 

Unclassified  report 

Descriptors:  (•Thermometers,  Corrections),  Oceanology, 
Meroury,  Glass,  Environment,  Calibration,  Marine 
meteorology.  Equations,  Temperature  sensitive  elements. 
Hydrostatic  pressure. 

The  problem  of  differences  in  temperature  readings  on 
the  oceanographlc  reversing  thermometer  is  discussed. 
Algebraic  calculations  are  made  for  correcting  reversing 
thermometera. 


PB-181  711  Dlv.   2 

OTS  price  HC  $3.00/MF  $0.75 

SOVIET  RESEARCH  ON  ATMOSPHERIC  TURBULENCE  AND 

DIFFUSION, 

by  H.  A.  Panofsky  and  A.  K.  Blackadar.   Aug  64.  63p 

PAL  64  3  ^ 

Unclassified  report 

Descriptors:   (•Atmospheric  motion.  Reviews),  Theory, 
Propagation.  Atmospheric  temperature.  Wind,  Clouds, 
Aireraft.  Equations,  Sound,  Light.  Bibliographies. 
Meteorological  parameters.  Fluid  dynamic  properties, 
tostrumentation.  Radiowaves.  Velocity.  Turbulence, 
Diffusion.  USSR. 

Contents: 

Turbulence  fluctuations  and  their  measurement 

Wind  profiles  and  exchange  coefficients 

Turbulence  in  clouds 

Clear-air  turbulence  and  technology  of  airorafl  measuremflats 

Effect  of  turbulence  on  wave  propagation 

Atmospheric  diffusion 


4.  Chemistry 


AD-431  204  Div.  4.  13.  25 

OTS  price  HC  $6.00/MF  $1.25 

Air  Products  and  Chemicals  Inc..  Allentown.  Pa. 

INVESTIGATION  OF  THE  PARA-ORTHO  SHIFT  OF 

HYDROGEN 

Rept.  for  Jul  60-Mar  62, 

by  R.  G.  Clark,  J.  F.  Kuclrka,  A.  Jambhekar.  and 

G.  E.  Scfamauch.  Jul  62,  202p 

Contract  AF33  616  7506,  ProJ.  3048,  Task  30193 

ASD  TDR  62  833  PI 

Unclassified  report 

Descriptors:  (•Liquefied  gases.  Hydrogen),  (*Hydrogen, 
Phase  studies).  (•Cryogenics.  Refrigeration  systents). 
Refrigerants,  Heat  transfer.  Catalysts,  Particle  slie. 
Surface  area.  Deuterium,  Exchange  reactions. 

Investigations  of  the  low-temperature,  heterogeneous 
catalysis  of  the  para-ortho  shift  of  hydrogen  for  the  recovery 
of  the  endothermic  heat  of  convereion  as  low-temperature 
refrigeration  are  reported.   The  studies  included  a  com- 
prehensive literature  survey,  the  design  and  construction  of 
facilities  for  testing  catalytic  activities  at  cryogenic  temper- 
atures and  a  survey  of  commereial  catalysts  to  determine 
the  catalyst  properties  which  enhance  conversion.   The 
effects  of  catalyst  particle  size  and  surface  area  were  in- 
vestigated.  Such  parametera  as  hydrogen  pressure  and 
ooDversion  temperature  were  also  studied.  Tbs  efleota  of 


8-2 


hjidfocM  <!1ff>Mlon  and  heat  tranafsr  mofth^fU*""  oo  totero- 
faaaouB  catalysis  were  investigated.   The  alaUity  of  the 
catalysts  to  effect  the  hydrogen-deuterium  exchange  reaction 
was  studied  to  gain  information  concerning  the  basic  conver- 
sloo  mechanism.   The  most  advanced  catalyst  shows  an 
aotlTity  nine  times  more  effective,  on  a  weight  basis,  than 
hydrous  ferric  oxide  gel.    (Author) 


7.  Electrical  Equipfnent 


AD-282  721  Div.    7.  8 

OTS  price  HC  $4.00/MF  $1.00 


Westingfaouse  Electric  Corp.,  Baltimore,  Md. 

PHOTOEMBSION  SOLAR  ENERGY  CONVERTERS. 

Final  rept..  8  Sep  59-1  Jun  61 

by  L  Limansky.  A.  S.  Jensen,  and  E.  F.  Wood.  1  Jon  61, 

178f> 

Contract  DA36  039sc85248,  Pro].  3A99  09  0^1, 

ARPA  order  80-59,  Task  3A99  09  001  03 

Q I  dasslfled  report 

Descriptors:  (•Energy  conversion.  Photoelectric  effect), 
(♦Photoelectric  effect.  Solar  cells),  (•Solar  cells. 
Feasibility  studies),  ^acecrafi.  Electric  power  production, 
Motons,  Electron  optics.  Electrodes.  Photocathodes. 
vacuum  systems.  Economics. 

The  use  of  ptwtoemission  to  convert  solar  photon  flux  into 
electrical  power  and  the  development  of  a  high  power-per- 
UDit-weight  photoemlssive  solar  power  converter  suitable  for 
uae  in  space  were  considered.    The  groundwork  was  laid  for 
the  implementation  of  tbe  WX-4209  close-spaced  photogener- 
ator  and  several  interim  WX-3964  experimental  photogener- 
ators  were  constructed,  the  latter  displaying  an  increase  in 
efficiency  with  a  decrease  in  anode-to-catbode  spacing,  and 
an  efficiency  of  0.01  peroent  at  the  relatively  large  anode- 
cathode  spacing  of  70  mils.   Analytical  and  technological 
studies  were  carried  out  which  show  that  a  2-percent  photo- 
emissive  solar  converter  should  be  potentially  competitive 
with  photovoltaic  oonvertera  on  a  dollar  per  watt  and  watts 
per  pound  basis.  (Author) 


8.  Electronics  and  Electronic 
Equipment 


AD-403  417  DlT.   8.30 

OTS  price  HC  $2.00/MF  $0.50 

National  Bureau  of  Standards,  Boulder.  Cok^. 

PERFORMANCE  MEASUREMENTS  ON  THE  MODEL  NF  112. 

SERIAL  NUMBER  211,  NOISE  AND  FIELD  INTENSITY 

METER. 

Technical  note  no.  5 

by.  A,  H.  Dove.  6  Feb  64,  43p,  NBS  7648 

Contract  AF30  602  2385,  ProJ.  4540,  Task  464001 

RADC  TDR63  81 

Uhclassifled  report 

Descriptors:  (*Radlofrequency  interference.  Measuring 
xlevlces  (Electrical  and  Electronic)),  (•Measuring  devices 
(Electrical  and  Electronic)  Radiofrequenoy  interference), 
Atteouatora,  Performance  (Engineering),  Intensity, 
Calibration.  Stability,  Voltage.  Superhigh  frequency. 
Antenna.  Gain,  Ultrahigh  frequency.  Bandwidth, 
Radiofrequenoy  amplifiers.  , 

li 
Ths  rqnrt  reviews  procedures  and  results  of  tests 
pex*>nned  on  the  Model  NF  112.  Noise  and  Field  Intensity 
Meter  in  tl>e  frequency  range  of  1  kmc  to  15  kmc  which  affect 


field  strength  measurements.   A  number  of  curves  aie  in- 
cluded, some  which  indicate  the  degree  of  error  existing  in 
the  operating  parametera.   ft  covera  tests  and  calibration 
procedures  of  the  attenuatora.  rf  selectivity,  bandwidth 
measurements,  meter  scale  tracking,  overall  linearity,  image 
and  IF  rejection  ratios,  and  shielding  effectiveness.  While 
tlie  NF  112  performance  measurements  meet  all  of  the 
requirements,  there  is  much  to  be  desired  in  the  indicator 
circuitry  and  detector  systems  to  simplify  the  techniques  in 
malting  accurate  field  strength  measurements.    Further  study 
of  these  parametera  will  be  required  because  of  the  existing 
errors  which  are  ever  present  when  taking  n^icrowave 
measurements. 


AD-413  376  Dlv.  8 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

A  NEW  METHOD  OF  FREQUENCY  SYNTHESIS, 

by  C.  Llndholm  and  S.  Johnson.   Jul  63,  44p 

RM-3756PR 

Contract  AF49  638  700 

N63  20901 

Unclassified  report 

Desoriptora:    (•Frequency,  Synttiesis),  Communication 
systems,  Oscillatora,  Modulators,  Piezoelectric 
crystals.  Quartz,  Radio  transmitters.  Mixers 
(Electronic). 

A  numlMr  representation  scheme  has  been  discovered 
wUch  can  be  applied  to  frequency  synthesizers  such  as 
are  used  in  conununication  transmitters  and  receivers. 
The  scheme  permits  a  very  large  number  of  frequencies 
to  be  constructed  from  a  much  smaller  set  of  fundamen- 
tal (basis)  frequencies.   This  approach  may  be  ai^lied 
to  a  variety  of  different  commuDdcation  requirements, 
such  as  airborne  or  portable  equipment  where  weij^t  or 
volume  limitations  are  important,  and  wideband  (spread 
spectrum)  techniques.   In  tiie  latter  field  the  basis 
frequencies  may  be  generated  by  other  synthesis  tech- 
niques, but  mixed  by  the  methods  shown  here.   A  dis- 
tinction between  nonlinear  mixers  and  linear  modulators 
for  summing  frequencies  is  described,  and  it  is  noted 
tliat  for  ease  of  separation  of  spurious  products  tlie 
linear  modulator  appears  more  desirable.    Finally,  tlie 
mathematical  basis  for  the  number  representation 
scheme  is  described  and  tables  useful  to  the  design 
engineer  are  included,  covering  most  cases  of  estimated 
practical  value.    (Author) 


AD-437  812  Div.   8 

OTS  price  HC  $a.00/MF  $0.50 

Sperry  (^roscope  Co..  Great  Neck,  N.  x. 

TRAVELING-WAVE  TUBE  MDCER. 

Final  rept.,  1  Apr  61-31  May  63, 

by  L.  Magill.   Mar  64.  37p   NA  8220  8366 

Contract  AF33  616  8074,  Proj.  4156,  Task  415604 

RTD  TDR63  4217 

Unclassified  r^mrt 

Descriptora:  (*Travellag  wave  tubes.  Mixer  tulws), 
(*Mlxer  tubes.  Manufacturing  methods),  X  band,  V  band. 
Voltage,  Broadband,  M<dybdenum,  Epoxy  (dasttos.  Seals, 
Electron  guns.  Cathodes  (Electron  tubes).  Brazing,  Alu- 
minum, Ceramic  materials.  Attenuation,  Alignment, 
Solenoids,  Thermal  expansion.  Magnetic  fields.  Helixes. 

Tlie  results  of  a  research  and  development  program  are  de- 
scribed for  a  two-helix  traveling-wave-tube  mixer  capable  of 
operation  from  50  to  60  Gc.   An  e:q)erlmental  X-band  mixer 
was  constructed  in  a  glass  shell,  but  never  tested  because  of 
difficulties  in  achieving  satisfactory  coupling.   Lack  of  program 
time  led  to  termination  of  work  on  this  device  and  the  initiation 
of  design  and  construction  of  the  full-frequency  mixer.   A  fuU- 
firequency  traveling-wave-tube  mixer — liavlng  low  lea.  high 
frequency,  low  voltage,  and  wide  bandwidth—was  designed. 


S-3 


Tbe  primary  teotalcd  dUtknUf  aroM  from  tt*  um  of  molyb- 
Thin^i^  In  tbe  tabe  ataall  Md  npport  atruoture.  Molytadeoum 
solvvd  tte  problem  of  tbermal-eacpanaloo  dlffereooes  between 
tbe  tabe  abell  ani  ceramic  Supports,  but  maide  brazing,  plating, 
and  machining  difficult.   All  brazing  efiorta  failed,  so  a  device 
waa  constructed'  and  sealed  by  means  of  an  epoxy  adhesive. 
(Author) 


PB-166  069  Dlv.   8.  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Microwave  Devices  Lab,,  Univ.  of  Utah,  Salt  Lake  City. 

ELECTRON  BEAM  COMPRESSION  WITH  ELECTRIC  AND 

MAGNETIC  FIELDS, 

by  Kenneth  L  Talbot  and  Curtis  C.  Johnson.   Jun  64.  6flp 

MDLNSF6 

Qranta  NSF  G15017,  NSF  GP843  .     _«  ^ 

Unolaaalfled  report 

Descriptors:  (*Electron  beams.  Focusing).  Electron 
guns.  Thermionic  emission.  Magnetic  fields.  Electric 
fields.  Electrons,  Velocity,  Space  charges.  Mathematical 
analysis.  Partial  differential  equations.  Programming 
(Computers),  Microwave  e(;piipment. 

For  microwave  device  and  micro-welding  applications, 
Section  beams  with  small  diameters  and  large  current  and 
power  densities  are  required.   Electron  beams  of  this  type 
may  be  produced  by  a  compression  device  employing  both 
electrostatic  and  magnetic  fields.   The  greatest  current 
density  obtained  for  a  point  focused  electron  beam  has  been 
7000  ampe/sq  cm.   This  paper  wlU  present  design  and  test 
tatormation  on  a  cyllndrically  focused  beam  with  a  current 
deoalty  of  2500  amps/sq  cm.   The  beam  entrance  conditions 
and  tt*e  magnetic  field  Intensity  at  the  cathode  are  critical 
parameters  in  the  gun  design.   Under  proper  conditions,  the 
beam  produced  will  be  weU  focused  with  litUe  ripple,  but 
if  tbese  conditions  are  not  properly  met,  the  beam  may 
become  severely  unstable.   The  case  of  zero  magnetic  field 
at  tbe  cathode  has  been  Investigated  for  various  entrance 
parameters.   This  paper  will  present  theoretical  and 
experimental  data  which  describes  the  effects  of  magnetic  flux 
aft  tbe  catbode  aitd  thermal  velocities.    (Author) 


10.  Fuels  and  Combustion 


AD-293  988  Dlv.    10,  26 

OTS  HC  $3.00/MF  $0.50 

Philoo  Research  Labs,,  Newport  Beach,  Calif. 
AN  EXPERIMENTAL  PROGRAM  FOR  OBTAINING  THE 
THERMODYNAMIC  PROPERTIES  PROPELLANT  COMBUS- 
TION PRODUCTS, 
Quarterly  technical  rq;>t.  no.  2, 

by  D.  L.  HUdenbrand.  L.  P.  Theard,  W,  F.  HaU,  F,  Ju,  and 
F.  S.  La  Viola,    15  Dec  64,  54p   U-1955 
Contract  NOw61  0905c,  ARPA  Order  22  6218 

Unclassified  report 

bicludes:  The  Vaporization  Behavior  of  Boron  Nitride  and 
Aluminum  Nitride,  by  D,  L.  Hildeobrand  and  W,  F,  Hall, 

Descriptors:,  (•Combustion  products,  Propellants),  (♦Ther- 
modynamics, Combustion  products),  (*Vaporlzation),  Boroo 
con^XKinds,  Aluminum  compounds.  Nitrides,  Lithium  com- 
pomds.  Fluorides,  Thermochemistry,  Mass  spectroscopy, 
Vapor  pressure.  Heat  of  sublimation. 

The  vapor  pressure  of  elemental  boron  has  been  measured 
In  the  range  2300  to  242SK  by  a  differential  torsion  technique 
which  gives  tbe  sum  of  the  boron  and  boron  carbide  vapor 
pressures  and  also  the  vapor  pressure  of  boron  alone.    Results 
obtained  to  date  yield  delU  H298  =  136.1  kcal/mole  for  boron, 
in  good  agreement  with  a  corresponding  value  derived  from 
boron  carbide  decomposition  pressures.   The  equilibrium 
between  A1F3,  Al  and  AlF  Is  being  studied  by  both  torsion- 
effusion  and  mass  spectrometric  techniques.   Results  obtained 
by  the  two  different  methods  are  in  good  agreement,  and 
Indicate  delta  Hf298  =  -61.1  kcal/mole  for  AlF  (g).    It  appears 
th»t  hole-size  effects  may  be  significant  in  the  torsion  measure- 
ments; this  effect  is  being  explored,    A  re-examlnation  of  tbe 
vaporization  behavior  of  the  Ll-Al-F  system  has  been  made 
and  a  new  Interpretation  Is  given  which  Is  more  consistent  with 
all  the  available  phase  equiUbrium  data. 


PB- 181  •698  Dlv.   8 

OTS  price  HC  $1.00/MF  $0.50 

Bur«au  of  Naval  Weapons.  Navy  Dept,,  Washington  D.  C. 
ELECTRONIC  CONTROL  AMPLIFIER  TEST  SET 
AN/ASM-107.    PART  NO,    420907-01-01, 
tastrament  Calibration  Procedure  Manual. 
15  Mar  64,  1^ 
NAVWEPS  17  20QT06 

Unclassified  report 

Descriptors:   (K^alibratioa,  Instruction  manuals),  (*Test 
sets.  Calibration),  (♦Servo  amplifiers.  Test  sets),  (♦Elec- 
tronic equipment.  Servo  ampUflers),  Amplifiers,  Flight  con- 
trol systems.  Test  equipment  (Electronics),  Measuring 
devices  (Electrical  and  electronic).  Potentiometers. 

nis  manual  contains  calibration  instructions  that  will 
enable  calibration  personnel  to  determine  whether  the  equip- 
mfit  is  operating  within  tbe  prescribed  specification  llmlta- 
tkMis.   Tbe  electronic  control  amplifier  test  set  AN/ASM-107 
(berelnafter  referred  to  as  tbe  test  Instrument),  part  no. 
420907-01-01,  provides  tbe  necessary  power,  interconnections 
and  indicators  to  check  out  servo  and  calibration  modules  used 
In  electronic  control  amplifier  AM-3082/ASW-20  (part  of 
automatic  flight  control  set  AN/ASW-20).   The  test  Instrument 
oooslsts  of  power  circuits  which  provide  the  operating  and 
signal  voltages  for  testing  tbe  modules,  monitoring  circuits 
kti  internal  and  external  monitoring  of  voltages,  and  module 
obeckout  circuits  which  provide  controlled  excitation  voltages 
aid  simulated  signals  for  modules  under  test. 


PB-166  058  Dlv,    10.  4 

OTS  price  HC  $5.00/MF  $1.00 

Bituminous  Coal  Research,  be,,  Monroevllle,  Pa. 

A  STUDY  OF  ULTRAFDJE  COAL  PULVERIZATION  AND 

rrS  APPLICATION. 

Final  rept..  Oct  61-Oct  63, 

by  R,  A,  Glenn  and  R.  J.  Grace,   Oct  63,  176p 

Contract  14  01  0001  226 

OCR  RDR-5 

Unclassified  report 

Descriptors:   (♦Coal,  Processing),  Milling  machines, 
Particle  size.  Separation,  Gas-generating  systems.  Mixtures, 
Gases,  Transport  properties.  Combustion,  Furnaces, 
Boilers,  Feasibility  studies.  Economics,  Chemical 
engineering.  Fuels, 

The  overall  coal  beneficlation  and  transport  system  under 
development  by  the  Office  of  Coal  Research  Is  centered  around 
the  concept  of  an  integrated  coal  preparation  and  traaq>ort-gas 
generating  .system  employing  tbe  latest  and  most  modem  proc- 
esses and  equipment.    First,  a  techno-economlc  evaluation  of 
the  application  of  pulverized  coal-firing  to  small  commercial 
and  Industrial  Installations  was  made  to  establish  the  current 
status  and  potential  of  ultrafine  coal  In  this  field.   Second,  a 
program  of  having  ultrafine  coal  custom  ground  to  specifica- 
tions in  avallaUe  commercial-scale  equipment  was  conducted 
to  obtain  first-hand  data  from  the  manufacturer  on  the  econo- 
mics of  ultrafine  pulverization  of  coal.   Custom  grinding  tests 
by  four  equipment  manufacturers  were  made  using  three  basic 
types  of  mills,  namely,  the  ball  mill,  the  fluid  energy  mill, 
and  the  vlbro  energy  mill.   Third,  the  closed-circuit  ball  mill 
and  tbe  steam-driven  fluid  energy  mill  were  chosen  for  ftutksr 
evaluation  and  development  in  the  lalioraloiy  under  oloMtjr 
controlled  conditions. 
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12.  Guided  Missiles 


PB  181  709  Dlv.    12 

OTS  price  HC  $7.04/MF  $2.00 

Bendlx  Corp.,  Southfield.  Mich. 

APPLICATION  OF  HIGH  MOMENT-PRODUCma 

TECHNIQUES  FOR  CONTROL  OF  A  MANNED  SPACE 

VEHICLE. 

Final  rept, 

by  R.  H,  Larson.  Mar  64,  404p 

Contract  AF33  657  10998,  ProJ.  8225,  Taski  822503 

FDL  TDR64  32  { 

Uaclasslfied  report 

Descriptors:  (♦Attitude  control  systems.  Manned  spacecraft), 
(♦Manned  spacecraft.  Attitude  control  systems).  ♦Reentry 
vehicles.  Maneuverability,  Rendezvous  trajectories. 
Transfer  trajectories.  Flight  control  systems.  Thrust 
vector  control  systems,  Aerodynamic  control  surfaces. 
Secondary  Injection,  Control  jets.  Gyroscopes,  Spacecraft 
docking.  Simulation,  Analog  systems.  Torque,  Retro 
rockets.  Lift,  Descent  trajectories.  Flywheels,  Flaps, 
Servomechanisms.  I  j 

High  moment-producing  techniques  are  appUed  to  the 
attitude  control  of  manned  space  vehicles  which  perform 
orbital  transfer,  rendezvous,  and  lifting  re-entry  maneuvers. 
The  specific  accomplishments  were:   (a)  Establishment  of 
control  system,  subsystem  and  component  requirements  for 
critical  vehicle  flight  phases,    (b)    Analysis  of  promising 
techniques  for  performing  the  flight  control  functions  re- 
(pdred  during  the  various  maneuvers.   A  hypothetical  vehicle 
was  selected  and  Its  space  mission  was  analyzed  to  determine 
the  attitude  control  requirements.   The  rendezvous  and 
re-entry  maneuvers  were  found  to  be  especially  demanding  on 
tlie  attitude  control  system.  (Author) 


13.  Installations  and  Construction 


AD-286  696-Sl      Dlv.    13.  2 
OTS  price  HC  $1.00/MF  $0.50 

Air  Weather  Service.  Scott  AFB,  III, 

ESTIMATING  THE  PROBABILITY  OF  OPERATIONALLY- 
CRITICAL  WIND  SPEEDS  AFFECTING  AN  AIR  BASE 
DURING  THE  PASSAGE  OF  A  TROPICAL  CtCLONE. 
Amendment  no.  1 
by  H.  S.  Appleman.  Jan  63,  8p 
AWS  TR164  Al 

Uiiolasslfied  report 

Descriptors:  (♦MUltary  facilities.  Air  forc^),  (♦Air  force 
operations.  Meteorology),  (♦Tropical  cyclones.  Weather 
forecasting),  (♦Graphics,  Probability),  Wlndi  Damage. 

This  amendment  contains  zonal  total  and  Instantaneous 
probability  graphs  for  the  Atl antic -Caribbeaa  area  to  replace 
figures  6  and  7  In  AWSTR  164  (AD-286  695).   These  new 
graphs  were  obtained  with  the  aid  of  results  from  a  forecast- 
error  study  for  various  zones  In  the  AtianUc-Caribbean  area 
made  by  tbe  Naval  Weather  Research  FacUltv  at  Norfolk. 


14.  Materials  (Non-Metallic) 


AD-400  990  Dlv,    14.  13.  26 

OTS  price  HC  $5,00/MF  $1.00 

Hell  Co.,  Milwaukee,  Wis. 

RESEARCH  AND  DEVELOPMENT  STUDY  ON  A  REIN- 
FORCED PLASTIC  CONTAINER.  PHASE  I,  PRELIMINARY 
DESIGN  PHASE,  VOLUMES  I  AND  H. 
by  Donald  E.  Meyer.  Terje  Wiersholm,  and  John 
F.  Reeves,  Dec  62.  152p 
Contract  DA44  177TC672,  ProJ.  9R91  03  005 
TRECOM  TR62  105V1  and  2 

Unclassified  report 

Descriptors:  (♦Plastics,  Containers),  (♦Containers, 
Plastics),  (♦Laminated  plastics),  Pacldng  materials. 
Packaging,  Structures,  Structural  properties.  Design, 
Cargo,  Test  methods.  Reinforcing  materials.  Standards, 
Stresses,  Sandwich  construction,  Fibers  (Synthetic), 
Bibliographies,  Models  (Simulations). 

Force  analysis  of  general  cargo  container  service-is 
presented  aixl  related  to  plastic  container  design.    Also 
Included  are  results  of  evaluations  Including  laboratory  test  of 
certain  materials  and  techniques,  culminating  in  a  proposed 
design  for  a  container  structure.   Bibliography  contains 
37  items. 


AD-400  991  Dlv.    14,  13 

OTS  price  HC  $3.00/MF  $0.75 

Hell  Co.,  Milwaukee,  Wis. 

RESEARCH  AND  DEVELOPMENT  STUDY  ON  A  REINFORCED 

PLASTIC  CONTAINER.  VOLUME  HI:  TEST  EVALUATION 

PART  I,  PHASE  3. 

by  Donald  E,  Meyer,  Terje  Wiershelm,  and  John  F,  Reeves. 

Dec  62,  86p 

Contract  DA44  177tc672,  Proj.  9R91  03  005 

TRECOM  TR62  105 

Unclassified  report 

Descriptors:  (♦Plastics.  Containers),  (♦Containers, 
Plastics),  (♦Laminated  plastics),  (♦Packing  materials). 
Structures,  Structural  properties.  Packaging,  Design, 
Stresses,  Reinforcing  materials.  Force  (Mechanics). 
Test  methods.  Standards.  Fracture  (Mechanics),  Loading 
(Mechanics),  Cargo. 

Force  analysis  of  general  cargo  container  service  is 
presented  and  related  to  plastic  container  design.   Also 
Included  are  results  of  evaluations  Including  laboratory  test 
of  certain  materials  and  techniques,  culminating  in  a  proposed 
design  for  a  container  structure,  (Author) 


AD-437  997  Dlv.    14.  7 

OTS  price  HC  $1.00/MF  $0,50 

Naval  Ordnance  Lab,.  White  Oak,  Md, 

CHARACTERIZATION  OF  CELLOPHANE  AS  AN  IONIC 

BARRIER. 

by  Claudia  C.  Evans,  11  Mar  64,  23p 

NOL  TR63  225 

Unclassified  report 

Descriptors:  (♦Cellulosic  plastics.  Battery  separators), 
(♦Battery  separators,  Cellulosic  plastics).  Ions,  Gels, 
Electrolytes,  Electrolytic  cells.  Chemical  bonds.  Silver 
compounds,  Zinc,  Oxides,  Potassium  compounds.  Membranes. 
Physical  properties.  Chemical  properties,  Molecular 
structure.  Hydroxides,  Diffusion,  Separation, 

Cellophane,  a  gel  developed  from  crystalline  alpha-cellulose, 
has  been  used  as  an  ionic  barrier  (battery  separator)  in 
electric  batteries  with  outstandiiy  success  for  many  years. 
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UndertUndiiw  the  mechanism  of  the  ceUophane  action  in  Ionic 
barrier  appUcations  could  lead  to  the  development  of  superior 
ionic  barriers.   A  Uterature  survey  has  been  conducted  on  the 
characteristics  of  cellophane  as  related  to  electrochemical 
ceU  barrier  appUcations.   The  physical  or  chemical  bonding 
of  ions  in  electrolyte  solutions  to  molecules  in  the  membrane, 
or  the  catalytic  complexing  of  undesirable  ions  appear  to  be 
much  more  important  in  the  effective  operation  of  cellophane 
as  a  barrier  than  the  fUterlng  or  capillary  diffusion  actions, 
althou^  these  latter  actions  cannot  be  ignored.  (AuUior) 


PB-166  063  DiT.    14.  8,  25 

OTS  price  HC  $2.00/MF  $0,50 

New  Jersey  Ceramic  Research  Station,  Rutgers  Univ., 

New  Brunswick. 

INORGANIC  DIELECTRICS  RESEARCH. 

Progress  rept.  no.  3,  1  Mar-1  Jun  61, 

by  E,  J.  Smoke.  C.  J.  PhiUlps,  Y.  S.  Kim,  D.  R.  Ulrlch,  and 

P.  Whelan.    1  Jun  61.  45p 

Contract  DA36  039sc85385 

Unclassified  report 

Descriptors:  (* Dielectrics,  Inorganic  compounds), 
(•Ceramic  materials.  Dielectrics),  (•Ferroelectric  mate- 
rials. Dielectrics),  Crystal  stnicture.  Microwave  equipment. 
Glass,  Boron  compounds.  Phosphates.  Silicon  compounds, 
Electrical  properties.  Dielectric  properties.  Barium  com- 
pounds. Titanates,  Microstructure,  X-ray  diffraction  analysis. 
Flame  spraying.  Crystallization.  Extrusion. 

Under  Low  Loss  Microwave  Dielectrics,  additional  Informa- 
tion pertaining  to  the  ultra  low  loss  boron  phosphate-silica  type 
composition,  both  as  a  glass  and  as  a  devitrified  body,  is  pre- 
sented.  This  Includes  electrical  properties  determined  be- 
tween 1  and  33  mc/sec  over  the  temperature  range  25  to  300C. 
and  between  1  and  10,000  mc/sec  at  room  temperature. 
Resistivity  vs  temperature  and  expansion  vs  temperature 
properties  are  also  reported.   Under  Devitrification  Studies  of 
Ferroelectric  Materials,  pure  barium  titanate  has  been  made 
into  a  ^ass  which  is  pulverized,  fabricated  into  specimens  and 
fired.   The  specimens  approach  maturity  exhibiting  dielectric 
constants  between  500  and  1200  over  the  temperature  range  of 
25  to  150C.   The  Curie  temperature  is  increased  from  120  to 
142C.    Hot  pressing  of  the  powdered  glass  results  in  a  higher 
dielectric  constant  but  the  Curie  temperature  is  unaffected. 
DTA  studies  are  also  reported.    An  Evaluation  of  the  High 
Temperature  Microscope  in  devitrification  studies  is  also 
presented.   Four  previously  evaluated  compositions  were 
studied  for  the  effect  of  temperature  on  crystallization  includ- 
ing size,  shape,  and  content.   Series  of  photomicrographs 
illustrating  these  effects  are  presented.    Under  High  Tempera- 
ture Extrusion  of  Barium  Titanate  the  status  of  the  effort  is 
reported.  (Author) 


PB-166  064  Div.    14.  8,  25 

OTS  price  HC  $2.00/MF  $0.50 

New  Jersey  Ceramic  Research  Station,  Rutgers  Univ.,  New 

Brunswick. 

INORGANIC  DIELECTRICS  RESEARCH. 

Progress  rept.  no.  4,  1  Jun-1  Sep  61, 

by  E.  J.  Smoke,  C.  J.  Phllllpe,  D.  R.  Ulrlch.  C.  Breen,  and 

R.  C.  Pltetti.    1  Sep  61,  3^ 

Contract  DA36  039sc85385 

Unclassified  report 

Descriptors:  (•Dielectrics,  Inorganic  compounds).  (•Ceramic 
materials.  Dielectrics).  (•Ferroelectric  materials.  Dielec- 
trics), Microwave  equipment.  Lanthanum  con^munds,  Oxides, 
Aluminum  compounds,  SUicon  compounds,  Phase  studies. 
Barium  compounds,  Titanates,  Glass,  Heat  treatment.  Elec- 
trical properties.  Dielectric  properties.  Refractive  index. 
Surface-active  substances.  Spheres,  Flame  spraying.  Boron 
conqxnmds.  Nitrides. 

Utaler  Low  Loss  Microwave  Ceramic  Dielectrics  the  prln- 
[  objeotlve  is  to  attain  a  dielectric  constant  between  12  and 


15  and  a  maximum  power  factor  of  0.0004  In  the  mlcrowsTB 
frequency  range.   Compositions  containing  lanthanum  oxide, 
alumina  and  silica  show  promise.    A  discussion  of  the  composi- 
tional area  under  study  is  pwsented  and  the  problems  encoun- 
tered in  preparing  and  firing  bodies.    Under  Devitrification 
Studies  of  Ferroelectric  Materials  the  glass  made  from  100% 
barium  titanate  (capacitor  grade)  has  been  fabricated  into 
bodies,  fired  and  evaluated  as  to  ceramic  properties,  and 
electrical  properties  vs  temperature.  The  Curie  temperatoire 
has  been  raised  from  120C  to  141C  with  an  increase  of  as  UtUe 
as  50%  in  dielectric  constant.   Barium  titanate  (C.  P.  grade) 
has  been  flame  sprayed  into  a  ^ass  and  some  of  ito  properttoa 
ar«  reported.   Under  Low  Loss  Boron  Nitride  Ceramic  Dleleo- 
tries  a  procedure  is  reported  by  which  the  wettaWllty  of  a 
glass  MI  boron  nitride  can  be  determined  quite  readily. 
(Auflior) 


PB-166  065  Dlv.    14,  8,  25 

OTS  Price  HC  $2.00/MF  $0,50 

New  Jersey  Ceramic  Research  Station,  Rutgers  Univ., 

New  Brunswick. 

INORGANK;  DIELECTRICS  RESEARCH. 

Progress  rept.  no.  5  (Final),    1  Sep  60-1  Nov  61, 

hy  E.  J.  Smoke.  C,  J.  Phillips^  D.  R.  Ulrlch,  R.  C.  Pltetti, 

andJ.  R.  Smyth.    1  Nov  61,  49p 

Contract  DA36  039BC85386  .        .  ^         _» 

UnclasBlfled  report 

Descriptors:   (*Dlelectrics,  Inorganic  compounds), 
(KJeramic  materials.  Dielectrics),  Microwave  equipment. 
Glass,  Barium  compounds,  Titanates,  Flame  spraying. 
X-ray  diffraction  analysis,  Electrical  properties.  Dielectric 
properties.  Heat  treatment.  Lanthanum  conqwunds, 
Aluminates,  Silicates.  Boron  compounds.  Nitrides,  Crystal 
structure.  Extrusion,  Oxides.  Aluminum  compounds. 
Phosphates. 

Under  Devitrification  Studies,  barium  titanate  has  been  made 
into  a  ^ass  by  flame  spraying  into  water.    Several  degrees  of 
purity  have  been  prepared  including  C.  P.  grade.    DTA  exhlUts 
two  exothermic  peaks  between  420  and  730C  depending  on 
purity,  etc.   Several  glasses  have  been  made  Into  specimens 
and  devitrified  intd  bodies.   The  Curie  temperature  has  been 
increased  to  145C.  however  the  dielectric  constant  is  as  low 
as  733  at  room  temperature  and  is  undoubtedly  due  to  'k  low 
specific  gravity.   Low  Loss  Microwave  Dielectrics  Is 
concerned  with  developing  a  material  exhibiting  a  dielectric 
constant  between  12  and  15  and  a  power  factor  not  to  exceed 
0.0004  at  microwave  frequencies.   Compositions  in  the 
La203-A1203-Si02  system  meets  these  requirements  at  lower 
frequencies.    Hi|^  frequency  measurements  are  being  made. 
In  Low  Loss  Boron  Nitride  Dielectrics  the  object  is  to 
eliminate  the  deterioration  of  electrical  properties  due  to 
hydroscopic  properties.   The  approach  is  to  make  bodies  cod- 
taining  glass  to  coat  and  bond  the  crystals.   A  boron  phdsphate- 
silica  glass  at  50  weight  percent  shows  promise.   In  Trans- 
parent Polycrystalllne  Ceramics  the  emphasis  is  on  cubic 
crystalline  phases.   Initial  studies  have  been  with  alumina. 
An  atmosphere  induction  sintering  furnace  has  been  con- 
structed and  is  being  evaluated,  *In  Hot  Extrusion  of  Barium 
Titanate  several  attempts  Indicate  that  this  is  feasiUe.    An 
extrusion  set-up  is  ready  for  use  (Author) 


16.  Medical  Sciences 
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OTS  price  HC  $1.00/MF  $0.50 

Oregon  State  Univ.,  Corvallls.  Agricultural  Experiment 

Station. 

RESISTANCE  OF  MICROORGANISMS  TO  IONIZING 

RADL\TION  APPLIED  TO  FOOD. 

Rept.  no.  9  (Final),  2  Jan-60-28  Feb  63 
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hy  A.  W.  AaOtbimm,  M  P«b  M.  t^ 
Coatraet  DA19  ia9iiml617  ProJ.  7  M  01  (M2 
DeBCS647 

j  Utaolasslfled  report 

Descriptors;  (^Mlcrooiyanlsms,  Radlatlan  efltets), 
(•Clostridium  botullnum),  (*Food.  BtOittAoa  effects), 
knlxation.  Beef.  Tolerances  (Physiology),  Bacteria, 
Containers,  Spores.  Toxlolty.  Heatliig.  OaBima  rays. 
Chlorides,  Sodium  oompo«nds,  VlsUlltyi 

Mild  teat  treatment  q>pltod  after  Irradlatton  reduced  tte 
soTvlTal  of  Clostridium  botullnum.  Sodluta  chloride,  calcium 
chloride,  citrate,  nitrite,  mustard  oil  (allyl  Isottiioeyanate), 
nutmeg,  sodium  citrate  and  Verseoe  reduMd  tte  dose  of 
Irradiation  required  to  Inactivate  Clostrldtiim  botullnum 
KfonB  (strains  A-5  and  B-llS)  in  raw  grMnd  beef.   Of  those 
listed  above  sodium  chloride,  nitrate  and  l^trite  were  tte 
most  effective.  (Autter) 


AD-434  801  Dlv.    16,  1 

OTS  price  HC  $3,00/MF  $0.76 

to»a  State  Univ.,  iowa  City. 

WATER  RECOVERY  BY  FREEZE  DRYOlil  USING  MICRO- 
WAVE ENERGY. 
Refit,  for  Jun  62-Aiv  63 

bf  A.  F.  Vetter  and  Kari  Kammermeyer.  Dec  63,  eSp 
Contract  AF33  657  9263.  Pro}.  6373,  Task  637304 
AMRL  TDR63  130  N64  18789  i 

VDOlasslfied  report 


II 
r.  Dec  63, 


Descriptors:  (*Water,  Reoovery),  (*Spmaa  environmental 
ooodltlOQS,  Water),  (*Urine,  Freeze  dryfkv).  Life  support. 
Closed  ecological  systems.  Taste,  Odor,  E^vanded  plastics. 
Foams.  Wei^essness.  Gravity  (ArtlflcHsl),  MlorowaTS. 
9k>aoe  flight. 

Tte  recovery  of  water  from  urine  by  tte  flreeze  diylag 
process,  using  a  microwave  energy  source  is  InTSStlgated. 
Ctemlcal  and  biological  oontaminanto  are  veil  below  tte 
standards  estabUsted.  Taste  and  odor  of  tte  reclaimed 
water  are  satisfactory  for  drlnUi^  puiposs  witteut  a<<ditional 
treatment.   Various  foam  and  Bpooga  materials  for  use  in 
aero-gravity  environmente  were  tested.  Yield  rate  studies 
were  performed,  using  such  variables  as  (ower  input,  geo- 
metrical cooflguration,  use  of  sponge  and  jtoam  materials, 
and  comparison  of  pre-frozen  and  vacuum'  frozen  samples. 
A  suggested  apparatus  design  is  presented  and  space  and 
power  requiremente  are  discussed.  (Auttaqi) 


OTS  SB-528 
OTS  price  $0.10 


Dlv.    16,  28,  S3 


Office  of  Technical  Services,  Oept.  of  Commerce,  Washing- 
ton. D.  C. 

AOING  (PHYSIOLOGY)  (INCLUDES  QERUCRICS,  GERON- 
TOLOGY, LONGEVITY). 
Selective  BibUoffraphy,  oorreoted  verston 
1964,  12p 
OTSSB628 

Awlasslftod  report 

I 
Descriptors:  ('Aging  (Phystology).  BiUiographtes),  (•Bib- 
Uographies.  Aging  (Physiology)).  Atetractli«,  PersonaUty, 
Behavtor,  Psychology,  Bioctemistry.  Meatal  disorders. 
Radiation  effecto.  Animals,  Perfoimanoe  (Human),  Dn;^, 
Test  methods.  Physl(dogy.  Psyotophysidogy,  Anatomy. 
Medical  examination.  Diseases,  Morptelqgy  (Biology), 
Tterapy.  [J 

IJatB  116  domestic  and  foreign  reforenoes  on  physiological 
avl  psychological  aspecte  of  aging.  Includes  reports  on:  ger- 
iatrics; gerontology:  longevity;  age  and  bnlwvior;  personality 
development:  age  morphology;  biochemistry  of  i^fi^,  physical 
and  mental  infirmities  connected  with  old  i^;  causes  of  pre- 
mature aging:  effecto  of  radiation  on  agii«;  studies  of  tte  agii« 
pnwess  in  rats,  mice,  monkeys,  rabbite,  st*sp,  as  well  as 


PB-1MO60  DlT.   16,1 

OTS  Prtoe  HC  $1.00/MF  $0.60 

Aerospace  Crew  Equipment  Lab.,  Naval  Air  Engineering 

Center,  Philadelphia,  Pa. 

DETERMINATION  OF  TEST  INSTRUMENTATION 

REQUIREMENTS  FOR  BIOLOGICAL  AIRBORNE  AND 

ASTRONAUTICAL  TESTS. 

Letter  rept. 

38  Mar  60,  lOp 

Pro].  TED  NAM  AE1403.1 

AD  334  091 

Unolasslfled  report 

Descriptors:  (*ElectrocaTdiograpliy,  Astronauta), 
(•Astronaute,  Eleotrocardiogrqilqr),  Manned  spacecraft. 
Test  equipment,  Adtesives,  Clothing,  Pressure  suite, 
Ttermoooiqiles,  Test  methods,  ^>ace  environmental 
conditions.  Electrodes. 

A  description  of  electrodes  suitable  for  obtalnii^  ECO 
records  when  worn  under  protective  clothii^  during  prolonged 
exposures  in  adverse  environmental  coodittons  has  been 
given.   Tte  manner  in  which  ttese  electrodes  were  applied  to 
tte  surface  of  tte  body  was  also  indicated.  (Autter) 


PB-181  707  Dlv.    16,  30 

OTS  price  HC  $1.00/MF  $0.50 

Aerospace  Medical  Research  Late.  (8570tti),  Wright- 
Patterson  AFB,  Ohio. 

DETERMINATION  OF  HYDRAZINE  AND  1-METHYL- 
HYDRAZINE  IN  BLOOD  SERUM. 
Rept.  for  Jun  62-Aug  63. 

by  Barbsra  A.  Reynolds  and  Anthony  A.  Thomas.  Apr  64.  IBo 
Pro).  6302,  Task  630202 
AMRLTDR64a4 

Unclassified  report 

Descr^ttors:  (•Hydrazine,  Blood  serum),  (•Blood  serum. 
Hydrazine).  (•Mettiyl  hydrazines.  Blood  serum).  Toxicity, 
Poisoning,  <^untttative  analysis.  Chemical  analysis.  Rats 
Dosage.  * 

A  single  procedure  is  described  for  measurii^  microgram 
amounto  of  hydrazine  in  tte  blood  serum  of  rate.   Tte 
procedure,  with  a  minor  modlfloatlon,  can  te  used  for 
measuring  microgram  amounte  of  1-metfaylhydrazine.   Tte 
report  presents  calibration  ranges  of  0.5-5.0  micrograms 
ml  and  0.5-10.0  micrograms/ml  of  hydrazine  and  1-meth^- 
hydrazine,  respectively.   Data  are  presented  on  tte  dose- 
hlood-level  relationship  of  hydrazine  and  1-meth^hydrazine 
in  rats  foUowlng  intraperitoneal  infection.  Minimum  detectable 
dose  levels  were  0.6  mg/hg  and  3.0  a^/kg  at  hydrazine  and 
1-metlqrlhydrazlne,  respectively.  (Autter) 


17.  Metallurgy 
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AEHI14  463  Div.    17.  26 

OTS  price  HC  $4.00AlF  $0.75 

Du  Font  de  Nemours  (E.  L)  and  Co.,  a>c.,  Baltinwre,  Md. 

COLUMBIUM  ALLOY  EXTRUSION  PROGRAM.   PHASE  V: 

TUBING  PROGRAM. 

Final  rept.,  15  Jul  63-15  Jun  63, 

by  E.  V.  Peterson.   Jul  63,  118p 

Contract  AF33  600  40700,  Pro].  7  776 

ASD  TDR63  637  V3 

Unclassified  report 

Descriptors:  (•Nlotaiam  aUoys,  Sxtxoston),  (*Plpes, 
Ntotalum),  Msohanloal  pzopeittos.  Maoufaotarii^  methods, 
Mtorostzuotore,  Metsllognvtajr,  Tensile  pnveitles.  Reduc- 
tion, Chnmioal  analysU,  PtiQrdoal  properttos.  Heat  treat- 
■■'~*,  Dtos,  Stresses,  Glass,  Abrasive  blasti^,  Suifsoe 


mowrtlea.  Lubrloaita,  FaUure  (Mae&anlos).  CoattncB. 
Caatii«8.  Titanium  alloys.  Molybdenum  alloys.  Vanadium 
alloys.  Zirconium  alloys.  Tungsten  allojrs. 

Tbe  report  covers  the  goal  productioo  of  tutUng  of  the  aUoys 
D-43  (Cb-lOW-lZr-O.lC)  and  B-66  (Cb-6Mo-6V-lZr).   Ignot 
preparation,  breakdown  extrusion^  tube  blank  extrusion, 
ooodltlonlng,  and  tube  reducing  are  discussed.   Goal  size 
tubing  was  prodviced  from  D-43.  but  B-66  was  not  reduced 
successfully.    Final  tubing  physical  properties  and  chemistry 
are  given.   Metallography  thru  the  reduction-anneal  schedule 
Is  shown.  (Author) 


wtere  BO  oolllrton  daofan  «dii.  It  ^ppMr*  tdwrnUf^tm  to 

tun  OB  tte  main  ligiit  wtaen  the  signal  U  put  Into  opennaa 
only  if  the  intensity  of  the  light  U  50,000  candlepower  or 
greater.   (Author) 


20.  Nuclear  Physics  and 
Nuclear  Chemistry 


PB  166  05;*  Div.    17.  26 

OTS  price  HC  $2.00/MF  $0.50 

Sylvania  Electric  Products,  Inc.,  Bayside,  N.  Y. 
THE  CLADDING  AND  WELDING  OF  STAINLESS  STEEL  TO 
MOLYBDENUM  AND  NIOBIUM. 
Rapt,  of  Apr  56-Dec  58 

by  Joseph  Fugardi  and  John  L.  Zambrow.  Oct  59.  43p 
Contract  AF33  616  3492.  ProJ.  7308.  Task  73022 
WADC  TR58  674,  AD  231  004 

Unclassified  report 

Descriptors:  (♦Cladding.  Stainless  steel).  (*Stainless  steel. 
Cladding),  (*Con^)08lte  materials.  Sheets),  (^Molybdenum, 
Conqweite  materials).  (♦Niobium,  Composite  materials). 
Nickel,  Welding,  Bonding,  Diffusion,  Welds,  Boiling 
(Metallurgy),  Manufacturing  methods.  Stresses,  Thermal 
expansion.  Hot  working,  Mlcrostructure,  Laminates. 
Mechanical  properties.  Iron. 

Methods  were  investigated  for  the  fabrication  of  composite 
sheets  consisting  of  310  stainless  steel  bonded  to  one  side  of 
either  molybdenum  or  niobium  sheet.   A  barrier  material 
between  the  two  sheets  was  used  to  mlnlmlxe  diffusion.   Tbe 
best  barrier  material  found,  on  the  basis  of  tensile  strength, 
thermal  shock  resistance,  minimum  diflusion  during  long 
time  high  temperature  tests  and  minimum  formation  of 
Inter  metallic  compounds  at  the  bonding  suriaces,  was  nickel 
for  tbe  molybdenum  to  type  310  stainless  steel  composite  and 
iron  for  the  niobium  to  type  310  stainless  steel  composite. 
Butt  welds  were  made  on  composite  sheets  of  stainless- 
molybdenum  and  stainless-niobium.   The  difference  In  the 
thermal  coefficient  of  expansion  between  the  stainless  and  the 
refractory  metals  used  caused  stresses  and  distortion  in  tbe 
weldments.  (Author) 


19.  Navigation 


PB-166  066  Div.    19,  7 

OTS  Price  HC  $1.00/MF  $0.50 

Coast  Guard.  Washington.  D.  C- 

DAYTIME  OPERATION  OF  LIGHTS  DURING  FOG. 

Civil  Engineering  rept.  no.  11 

16  Nov  54.  17p 

CG   250  11 

Unclassified  report 

Descriptors:  (♦Lighthouses .  Lighting  equipment), 
(♦Navigational  U(^.  Fog).  (♦Limiting  equipment. 
Navigational  lights).  Beacon  lights,  Visibility,  Haze. 
Optical  properties.  Operation.  Standardization. 

The  purpose  of  this  report  Is  twofold:  (a)  To  make  known 
and  to  emphasize  the  aidvantage  of  operating  certain  major 
lights  during  daytime  periods  of  reduced  visibility;  and  (b) 
to  establish  criteria  for  determining  when  to  turn  on  such 
lights.  Conclusions:  (a)  At  li^itbouses  where  collision 
dangers  exist,  it  is  advantageous  to  turn  on  the  main  light 
wtaen  tbe  fog  signal  is  put  into  (^eratloB;  (b)  at  lighthouses 


AD-274  686  Div.    20.  14 

OTS  price  HC  $2.pO/MF  $0.50 

Rock  Island  Arsenal  Lab.,  111. 

CAST  ABLE  MATERIALS  FOR  NEUTRON  SHIELDS  (PART  S). 

Technical  rept. 

by  W.  M.  Veioeven  and  J.  W.  McQarvey.   20  Feb  62,  3^ 

ProJ.  548  03  003 

RML62  654 

UnclaMlfied  report 

Descriptors:  (*Neatroa8.  Shielding),  (♦Shielding.  Neutrons), 
(♦Elastomers.  Shielding).  Rubber.  Bu^l  rubber.  Polymers, 
Butadiene.  Ethylenes.  Boron.  Aging  (Materials),  VUlcan- 
Uation,  Casting,  Health  physics. 

This  report  is  concerned  with  the  development  of  elastomerlo 
materials  for  neutron  shields.   Numerous  liquid  natural, 
butyl  and  polybutadiene  rubber,  together  with  a  specially  syn- 
thesized boron  nwdified,  acrylic  acid  terpolymer  were  eval- 
uated to  determine  their  curing  charaoteristtcs  and  properties 
pertaining  to  neutron  shields.   It  was  determined  that  a  poly- 
butene  extended  but^  rubber  filled  with  polyetlqdene  and  vul- 
canized using  a  qtiinoid  type  cure  offers  the  most  promise  as 
a  room  temperature  pumpable  and  curable,  high  hydrogen 
density  neutron  shield  matrix.  (Author) 


AD-440  307  Div.   20,  17 

OTS  Price  HC  $6.00/MF  $1.00 

Nuclear  Metals.  Inc..  Concord.  Mass. 

DIFFUSION  IN  REFRACTORY  METALS. 

by  E.  J.  Rapperport.  Victor  Nerses.  and  M.  P.  Smith. 

Mar  64,  188p   NMI  9422 

Contract  AF33  616  7382,  ProJ.  7361.  Task  735101 

ML   TDR64  61 

Unclassified  report 

Descriptors:  (♦Refractory  metals.  Diffusion).  (♦Heat-resis- 
tant metals  and  alloys.  Phase  studies).  Alloys,  Tungsten, 
Ruthenium,  Iridium,  Rhodium,  Platinum.  Niobium.  Chromium. 
Molybdenum.  Sillooo,  Hl|^  temperature  research.  Tables, 
Chemical  analysis.  Melting.  Bonding,  Heat  treatment, 
^lectrographic  analysis.  Computer*. 

bterdlfbislon  coefficleots  for  the  systems  W-Ru.  W-Ir, 
W-Rh.  W-Pt.  Cb-Cr  and  Mo-MoS12  have  been  calculated  la 
the  ten^wrature  range  from  900C  to  2100C.   Tables  of 
interdiffuslon  coefficients  for  constituent  comqiositions  ranging 
from  99  atomic  percent  to  1  atomic  percent  are  presented. 
(Author) 


23.  Personnel  and  Training 


PB  181  702  DlT.   23.  15.  25 

OTS  Prices:  HC  $3.00/MF  $0.50 

SOVIET  GRADUATE  TRAININO  IN  THE  PHYSCAL- 
MATHEMATKAL  SCIENCES. 
Jul  64,  5^ 
PAL  64  2 

UartsMlftod 
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Descriptors:  (♦Education,  USSR),  Universities.  Trainii^, 
Pfagrslcs,  Mathematics.  Mechanics,  Studentp,  Effectiveness. 

Tbe  present  study  describes  and  evaluates  tbe  Soviet 
sjrstem  of  graduate  education  in  the  physical-mathematical 
sciences.   As  used  in  tliis  report,  the  term  "physical-mathe- 
matical sciences'  includes  theoretical  physics,  experimental 
physics,  theoretical  mechanics,  applied  mathematics,  and 
pure  mathematics.   An  evaluation  of  tbe  quality  of  work 
perfonned  by  Soviet  graduate  students  was  made  possible  by 
locating  the  titles  and  authors'  names  of  dissertations  listed 
In  the  Soviet  Book  Chronicle,  Knizhnaya  Letopis,  and  then 
comparing  this  information  with  the  titles  and  authors  of 
articles  published  in  regulariy  available  sclenUflc  literature. 
Condensed  versions  of  over  500  dissertations  found  in  the 
open  literature  have  been  reviewed,  abstracted,  and  evaluated 
during  this  research  study.   The  conclusions  stated  In  this 
report  are  based  upon  the  evaluations  of  tbe  dissertations 
examined. 


25.  Physics 


AD-410  571  Div.    25,  5.  8 

OTS  Price  HC  $5.00/MF  $1.00 

Antenna  Lab..  Ohio  State  Univ.  Research  Fotjiidatlon. 

Columbus. 

ABSORPTION  OF  LASER  RADIATION  IN  THB  ATMOSPHERE. 

by  Ronald  K.  Long.   31  May  63.  168p   OSURP  1579  3 

Contract  AF33  657  10824.  ProJ.  5237,  Task  S23704 

Uqqlassified  report 

Rept.  on  Study  of  Microwave  Propagation. 

Descriptors:   (♦Lasers.  Resonance  absorption).  Propagation, 
Microwaves,  Absorption,  Atmosphere,  Measurement,  Solar 
spectrum.  Gases,  Water  vapor.  Optical  instruments.  Light 
communication  systems.  Feasibility  studle^; 

Laser  sources  have  been  proposed  for  commnmications  and 
radar  applications  in  the  atmosphere;  therefore  a  knowledge 
of  the  loss  parameters  of  tbe  atmosphere  at  tke  laser 
frequencies  is  needed  for  the  design  of  these  systems.   This 
work  presented  a  study  of  one  of  these  loss  parameters, 
molecular  resonance  absorption,  over  the  0.6  to  20.0  micron 
wavelength  region.    The  absorption  at  more  than  one  hundred 
laser  frequencies  was  determined.    (Author) 


AD-411  542  Div.    25.  15,  17 

OTS  price  HC  $2.00/MF  $0.50 

Antenna  Lab.,  Ohio  State  Univ.  Research  Foimdatlon, 
Columbus.  y 

THE  THERMAL  RESPONSE  OF  A  METAL  SLAB  TO  A 
CLASS  OF  RADL\LLY  DEPENDENT  HEAT  INPUTS, 
by  David  C.  SUckler.   31  Dec  62.  46p   OSURF  1107  14 
Contract  AF30  602  2305.  ProJ.  5561.  Task  596102 
RADC  TDR63  158 

U^Qlassified  report 

Descriptors:    (♦Metals,  Heat  transfer).  (♦Lneers,  Thermal 
radiation).  Thermal  conductivity,  Electromagnetic  waves. 
Photons,  Elasticity,  Thickness,  Green's  fuootion.  Statis- 
tical processes.  Differential  equations.        ' ' 


The  temperature  fields  are  deduced  for  an  ioflnite  metal 
slab  of  finite  thickness  produced  by  a  heat  fiux  input  which 
depends  on  the  radial  coordinate.   The  formal  solution  is 
obtained  by  means  of  transform  techniques,  and  several  alter- 
native approaches  to  their  evaluation  are  presented.   Two  heat 
flux  Inputs  are  considered  in  detail.   They  are  the  Gaussian 
input  and  the  uniform  input  over  a  circular  area  of  the  front 
surface.   Such  inputs  might  be  used,  for  example,  as  models 
for  a  study  of  the  thermal-elastic  efiects  of  a  laser  beam 
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focused  on  a  metal  slab.   Several  asymptotic  e]q>anston  are 

presented  for  the  small-time  response  of  the  temperature 
fields  under  various  assumptions  on  the  heat  flux  input. 
(Author) 


PB-166  050  Div.   25.  10.  27 

OTS  Price  HC  $2.00/MF  $0.50 

Allegany  Ballistics  Lab.,  Hercules  Powder  Co..  Cumber- 
land, Md. 

STUDY  OF  HEAT  TRANSFER  TO  ROCKET  WALLS. 
Progress  rept., 

by  W.  A.  Hendricks  and  R.  Winer.   Dec  48,  32p   ABL  B3 
Contract  NOrd9709 
ATI  66  969 

Unclassified  report 

Descriptors:   (♦Rocket  motor  nozzles.  Heat  transfer). 
(♦Heat  transfer.  Rocket  motor  nozzles).  Thermal  conductivity. 
Combustion,  Combustion  chambers.  Temperature, 
Measurement,  Themoocouples,  Powders.  ^ 

A  series  of  teste  was  made  with  single  periorated  H-8  powder 
grains  to  determine  nozzle  outside  wall  temperatures  as 
functions  of  burning  time,  wall  thickness  and  throat  diameter. 
Thermocouples  welded  to  the  outside  wall  of  the  nozzle  were 
used  with  high  speed  recording  equipment  especially 
designed  for  this  application.   It  was  found  that  measurements 
were  reproducible  for  tbe  outeide  wall  at  the  nozzle  throat, 
but  that  considerable  variation  in  temperature  from  round  to 
round  was  obtained  with  thermocouples  on  the  nozzle  t^roach 
section,  presumably  due  to  a  carbon  deposit  built  \ip  after 
initial  teste.   Methods  were  also  developed  for  measuring 
Internal  wall  temperatures  and  measuremente  were  obtained 
reproduclbly  at  internal  wall  thicknesses  as  small  as  0.0144  in. 
Attempte  were  made  to  correlate  measured  outeide  wall  tem- 
peratures with  those  calculated  from  a  highly  sinqilified 
theory,  but  without  too  much  success.  (Author)  ^ 


PB-181  701  Div.   26,  8,  20 

OTS  Prices:  HC  $4.00/MF  $0.75 

A  SURVEY  OF  SOVILT  RESEARCH  IN  PLASMA  PHYSICS 

AND  CONTROLLED  THERMONUCLEAR  FUSION. 
Jul  64,  126p 

PAL  64  1 

Unclassified  report 

Descriptors:   (♦Plasma  physics.  Reviews),  (♦Thermonuclear 
reactions.  Reviews),  Particle  trajectories.  Plasma  medium. 
Optical  properties.  Atomic  properties.  Kinetic  theory. 
Electromagnetic  waves.  Particle  beams.  Probes 
(ElectromagneUc).  Electric  discharges.  Magnetic  properties. 
Magnetohydrodynamics,  Amplifiers.  Oscillators.  USSR. 

This  report  reviews  and  evaluates  the  plasma  physics  and 
controlled  fusion  research  conducted  in  the  USSR  during  the 
last  tew  years.    The  data  were  derived  from  the  Soviet  tech- 
nical literature,  from  reports  of  visits  to  the  Soviet  Union 
by  Western  physicists,  from  visits  of  Soviet  physlclste  to 
Western  countries,  and  from  the  proceedings  of  international 
scientific  conferences  on  plasma  physics  related  topics. 
This  study  is  an  extension  of  tl»e  survey  of  Soviet  plasma 
physics  made  in  1960  at  John  Hopkins  University.   The  area 
of  coverage  of  the  present  report  is  broader  in  scope  and, 
in  addition,  the  professional  opinions  of  numerous  U.  S. 
plasma  physiciste  have  been  injected. 


27.  Propulsion  Systems 

AD-408  999  Div.    27 

OTS  Price  HC  $4.00/MF  $0.75 

Aerojet-General  Corp.,  Sacramento,  Calif. 
ABLATIVE  THRUST  CHAMBER  FEASIBILITY. 


Final  repU.  VoL  1 

28  Jun  63.  113p   AQC  652  SA4  2  2F1V1 

Contract  AF04  647  652SA4 


Unclassified  report 


Descriptors:  (•Combustion  chambers.  Ablation)^ 
(«Bocket  motors  (Liquid  propellant).  Combustion  chambers). 
Thrust,  Design.  Production.  Molding.  Space  propulsion. 
Materials.  Heat  transfer.  Cooling,  Photographs.  Feasibility 
studies.  Tests.  Nitrogen  compounds.  Tetroaddes.  Pressure. 
Fuel  Injectbrs. 

The  design,  fabrication,  and  assembly  of  six  large-scale 
ablative  thrust  chambers.  utlUzlng  the  compression-molded, 
building  block  concept  is  described  in  this  volume.   The 
chambers  were  designed  for  evaluation  and  demonstration  of 
the  feaaibUity  for  in-epace  use.  at  chamber  pressures  of 
40  to  300  psia  and  thrust  equivalents  of  5.100  to  38.000  lb  for 
duraUons  up  to  20  mln.   Materials  were  evaluated  in  36 
Bubscale  engine  tests.    (Author) 


30.  Research  and  Research 
Equipment 


AD-430  892  Dlv.    30 

OTS  Price  HC  $4.00/MF  $0.75 

Sysf^ms  Engineering  Group.  Research  and  Technology  Dlv., 

Wright-Patterson  AFB,  Ohio. 

MIDAS  PROGRAMMING  GUIDE, 

by  R.  T.  Harnett.  F.  J.  Sansom,  and  L.  M.  Warshawsky. 

Jan  64.  109p 

Proj.  1523,  Task  152304 

SEC   TDR64  1  ,       ,-  ^  _» 

Unclassified  report 

Descriptors:  (•Differential  equations,  Programming 
(Computers)),  (•Programming  (Computers).  Handbooks), 
(•Digital  computers.  Programming  (Computers)),  (*Analog 
computers.  Programming  (Computers)).  Simulators. 
Integrators,  Nonlinear  differential  equations.  Integration, 
Functions,  Combinatorial  analysis. 

This  report  is  intended  to  serve  as  a  woiidng  manual  for  the 
MIDAS  (Modified  Integration  Digital  Analog  Simulator)  com- 
puter program  that  provides  digital  solutions  on  an  IBM  7090 
(7094)  computer  tor  systems  of  ordlnaty  differential  equations . 
The  program  is  primarily  Intended  to  be  used  for  obtaining 
check  solutions  for  analog  computer  simulations  and  this 
report  is  written  from  the  viewpoint  of  an  analog  programmer. 
Since  it  features  the  use  of  floating  point  arithmetic  and  a 
variable  step  size  integfration  routine,  amplitude  and  time 
scaling  are  not  required  for  the  MIDAS  solution.   The  check 
solution  obtained  via  MIDAS  can  be  used  to  provide  this  all- 
important  Information  for  the  analog  program.    (Author) 


AD-439  838  Dlv.     30  » 

OTS  price  HC  $4.00/MF  $1.00 

Electro-Optical  Systems,  Inc.,  Pasadena,  Calif. 

STUDY,  DESIGN,  AND  FABRICATION  OF  SOLAR  ENERGY 

CONCENTRATOR  MODELS. 

Final  rept.,  1  Jun  61-31  Apr  63, 

by  L.  M.  Springer.   Apr  64,  128p   EOS  1860 

Contract  AF33  616  8402,  ProJ.  3145,  Task  314502 

RTD  TDR63  4051 

Unclassified  report 

Descriptors:   (*Solar  radiation.  Energy  conversion), 
(•Reflectors,  Monocoques),  Mechanics,  Machines,  Parabolic 
bodies.  Anodes,  Electroforming,  Desigpi.  Standards,  Models 
(Simulations).  Epoxy  plastics.  Polyester  plastics.  Isocyanate 
plastics.  Energy,  Correlation  techniques.  Structural  proper- 
ties. PoUshes.  Storage. 


Six  nonreflective.  all-metsl  monocoq^  segment  electro- 
formed  petals  of  a  44  1/2-foot-dlameter  paraboUc  reflector 
weie  designed,  fabricated,  and  tested.   The  interrelationships 
between  weight,  accuracy,  and  some  structural  characteristics 
were  relatively  inexpensively  investigated.  Fabrication 
techniques  and  process  parameters  were  identified  and  evalu- 
ated tor  future  use.   Replication  accuracy  was  related  to  con- 
centrator system  performance  by  means  of  a  solar  ray-tracing 
technique.   Simple  structural  con:y)arisons  were  made  by 
means  of  bending  and  torsional  spring  rate  determinations. 
Petal  fabrication  and  test  gear,  including  all  of  the  required 
patterns  and  attendant  electroforming  equipment  were  designed 
and  fabricated.   Reconunendations  for  certain  features  of  more 
sophisticated  future  programs  involving  large  light-weight 
electroformed  structures  were  derived.  (Author) 


PB-166  041  Dlv.   30.  16 

OTS  price  HC  $4.00/MF  $1.00 

General  Electric  Co..  Washington.  D.  C. 
MEDLARS  PRELIMINARY  DESIGN. 
Final  technical  rept..  Phase  I 
31  Jan  62.  149p 
Contract  PH86  62  8 


Unclassified  report 


Descriptors:  ('Data  processing  systems.  Computers). 
(•Information  retrieval.  Medical  research),  Input-output 
devices.  Data  storage  systems.  Computer  personnel.  Type- 
writers. Design.  Libraries.  Human  engineering. 
Bibliographies. 

The  technical  report  describes  the  Medical  Literature 
Analysis  and  Retrieval  System  (MEDLARS)  Preliminary  Design 
effort.   The  report  Includes  a  description  of  the  recommended 
system,  the  alternate  configurations  considered,  and  the  stops 
taken  to  arrive  *t  the  recommended  system.   Both  the  present 
mechanized  system  and  MEDLARS  are  briefly  described;  the 
additional  benefltt  MEDLARS  wUl  provide  to  the  Library  are 
itemized:  and  the  relationship  of  the  Preliminary  Design  Phase 
to  the  entire  program  is  shown.  (Author) 


PB-166  042  Dlv.    30.  12 

OTS  price  HC  $1.00/MF  $0.50 

Army  MlssUe  Command  Computation  Center.  Anpy 

Idlsslle  Support  Command.  Redstone  Arsenal,  Ala. 

A  MODULAR  GENERAL  PURPOSE  PROGRAM  FOR  TIME 

SERIES  DATA  REDUCTION  FOR  POST  REAL  TIME 

REDUCTION  OF  CONSTANT  TIME  INTERVAL  DATA. 

Internal  technical  note  no.  41 

by  Roger  A.  MacGowan.  2  May  63,  20p 

Unclassified  report 

Descriptors:  (•Series.  Time).  (•Programming  (Computers). 
Series)).  (*Real  time.  Data),  Reduction,  Time-interval 
counters.  Programming  languages.  Compilers,  Algebra. 
BaUistics,  Modules  (Electronic). 

Included  in  the  report  is  Fortran  Subroutines  for  Time  • 
Series  Data  Reduction.  Cooununications  of  the  ACM.  v.  7, 
no.  3.  p.  153-157 


PB-181  564 
OTS  Prices; 


Dlv.    30 
HC  $1.2S/MF  $0.50 
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Naval  Research  Lab.,  Washington.  D.  C. 
REPORT  OF  NRL  PROGRESS 
Jul  64 

Unclassified  report 

Descriptors:  (•Scientific  research).  (♦Naval  research). 
Atomic  spectroscopy.  Chemistry,  Nitrogen  compounds. 
Fluorine  compounds.  Soaps,  Electrochemistry,  Organic 
materials.  Hydrocarbons,  Combustion,  Mathematics, 
Programming  (Computers),  Mechanics,  Computers, 


iiwtaUurgjr,  Retraotory  metais.  Nlobiun.  Zone  mettli«. 
Bismuth,  Stainless  steel.  Steel,  Catbodio  proteotlonT^ 
Corrosion.  Nuclear  physics.  Nuclear  oross  seottons. 
Optics,  Lasers,  Radto,  Radio  transmitters.  Date  processliw 
systems.  Ifssers.  Solid  state  physics.  Crystal  lattices. 
Patents.  ~ 

Contente: 

Articles: 

The  Control  of  Liquid  ^nreading.  by  C.  It,  Sln^eterry 

Optical  Atomic  ^>ectroso(^>y  with  a  Van  de  Graff  Accelerator 
by  S.  BashUn.  A.  B.  Melnel.  P.  R.  Mmlttberg,  and  S.  O. 
Tllford  j 

Soientiflo  Program:  | 

Chemistry:  Chemonudear  synthesis  of  14trogen-fluorlne 
oompoimds.  Solubilization  of  polar  speoies  by  mioelle- 
forming  soaps  In  a  nonpolar  solvent.  Conductance  of  alkali- 
metal  sulfonates  in  polar  organic  solveits.   Physical  and 
chemical  parameters  affectliw  the  dam|)dng  of  capillary 
water  waves  by  monomoleoular  layers  of  organic  materials. 
Ignttton  and  oombusUon  properties  of  activated  carbon  con- 
taining adsorbed  hydrocarbons. 

Mathematics;   A  floating-point  Intorpretite  programming 
system  tor  NRL's  NAREC  computer 

Mechanics:  Miniaturized  shock  spectrum  oonqiuter 

Metallurgy  and  Ceramics:  Defect  structutes  in  refractory 
metals.  The  effect  of  Interstitial  oootatainante  on  oreep- 
nqiture  properties  of  niobium.   ExperlMce  with  a  high- 
vacuum  electron-beam  floating-zone  melter.  Morpbology 
of  r^id  crystal  growth  In  supercooled  bismuth.   Effects 
of  cyclic  irradiation-annealing  treatment  oo  pressure 
Tsssel  steels.  An  Investigatton  of  pittl4(  phenomena  in 
some  stainless  steels  using  the  potenttoSynamlc  technique. 
Cathodic  protection  of  wire  rope.   Stress  corrosion 
cracking  of  a  high  strei^th  steel 

Nuclear  and  Atomic  Physics:   Nuclear  ctoss-sectton 
investigatton 

Optios:   Attenuation  of  laser  light  throu^  water.  CoolaUe 
fUshlamps  for  laser  operatton 

Radto:    Frequency  of  errors  In  modem  systems.   Display 
equipment  for  frequency  separation  between  channels  on  a 
transmitter  multiooupler.  Automatic  digital  date  re- 
cording system  for  recording  amplitude  and  phase  of 
receiver  signals.   A  technique  for  controlling  standard 
fre<pienctos  with  a  hydrogen  nxaser 

Solid  State:   Spurious  signals  from  themuluminesoent 
dosimeters.   Anisotropic  lattice  abeorptton  by  needle- 
shaped  crystals 


31.  Ships  and  Marine  Equipment 
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Nordeo  Dlv.,  United  Aircraft  Corp.,  Morw  ik.  Coon. 

MERCHANT  SHIP  AUTOMATION  STUDY.   SUMMARY 

AND  RECOMMENDATIONS. 

Final  rept., 

by  Curtis  T.  Clayton  and  Leo  Botwin.   20  Am  61.  152d 

Nordeo  26aR0011 

Cootraot  MA2a28 

f  nclasslfled  report 

Descriptors:   (•Merchant  vessels.  Automation),  (•Auto- 
mation, Merchant  vessels).  Marine  engineering.  Control 
systems.  Navigation.  Communtoation  systems.  Marine 
surface  propulsion,  Eoonomlcs,  Law,  Employee  relations, 
l^rstems  coglneerli^. 

Contaots: 

Automatic  ship  oontrol  and  oommunlcatloi^  system.  Auto- 
matic control  of  engineering  ftmottons,  Powerplante  and 
auxiliaries.  Economic  aspecte  of  automation.  Legal  aspecte 
of  automation,  and  bq>act  of  merchant  sh^  ^iitnmatlqn  on 
maritime  labor  relatioas.  ^ 


J 


PB-166  073  Wv.   31,  6,  6,  19 

OTS  Prices:  HC  16.00/MF  fl.2S 

Norden  Dlv.,  United  Aircraft  Corp.,  Norwalk,  Comi. 

MERCHANT  SHIP  AUTOMATION  STUDY.   AUTOMATIC  SHIP 

CONTROL  AND  COMMUNICATIONS  SYSTEMS. 

Final  rept., 

by  Curtis  T.  Clayton  and  Leo  Botwin.   5  Apr  61.  2060 

Norden  262R0012 

Contract  MA2228 

UnclajMlfled  report 

Descriptors:  (•Merchant  vessels.  Automatton),  (•Automa- 
tion, Merchant  vessels),  (•Control  systems.  Merchant 
vessels),  (*Commimteations  systems.  Merchant  vessels), 
(*Navig^ion,  Merchant  vessels).  Systems  engineering, 
Posltioo  fladiog.  Navigation  computers.  Radar  navigation, 
Radto  communtoation  systems.  Intercommunlcatton  S}rstem8 
Tracking,  Damage  control,  StaWlity.  Buoyancy,  Date 
processing  systems,  Conqiuters. 

Contente:   Navigation,  steering  system,  radar  cc^lslon 
avoidance  system,  digital  computetions  for  navigation, 
oommunlcations,  damage  indlcatton  and  control,  and  trim 
list,  and  stability  control. 


PB-166  073  Dlv.   31,  6.  19 

OTS  Prices:  HC  $6.00/liF  $1.28 

Nordeo  Dlv.,  United  Aircraft  Corp.,  Norwalk.  Conn. 

MERCHANT  SHIP  AUTOMATION  STUDY.   APPENDICF- 

TO  AUTOMATC  SHIP  CONTROL  AND  COMMUNICATIONS 

SYSTEMS. 

Final  rept., 

by  Curtis  T.  Clayton  and  Leo  Botwin.   5  Apr  61,  210p 

Nordeo  262R0013.  Norden  262R0012,  app. 

Contract  MA2228 

Unclassified  report 

Descriptors:  (*Merchant  vessels,  Automatico), 
(♦Automatton,  Merchant  vessels),  (*NaTlgatioa,  Merchant 
vessels).  Radar  navigation.  Navigation  computers.  Errors, 
Programming  (Computers),  Position  flndii^.  Navigation 
satellites,  Loran,  Navigational  aid.  InerUal  navigation. 
Tracking.  Detection,  Systems  eoglneerli^. 

Cooteots:  Antt  clutter  techniques  for  oolUsioo  avoidance, 
great  circle  con^Nitor,  programming  for  collision  avoidance, 
expected  dead  reckoning  instrumentation  accuracies, 
probable  navigatioo  errors  caused  by  ocean  currento, 
detailed  descr^ition  of  position  plotter,  hybrid  radar  collisloo 
avoidance  system,  analogue  method  of  obtainii^  positton 
fixes  from  transit  satellites,  toran,  automatto  oorrectton  of 
dead  reckoning  Intormatton,  auxiliary  navigation  aids,  and 
inertial  navigatioo  system  tor  an  automatto  ship. 
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OTS  Prices: 


Dlv.   31.  27 
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Nordeo  Dlv.,  United  Aircraft  Corp.,  Norwalk,  Conn. 

MERCHANT  SHIP  AUTOMATION  STUDY.   AUTOMATIC 

CONTROL  OF  ENGINEERING  FUNCTIONS. 

Pinal  rept., 

by  Curtis  T.  Clayton  and  Leo  Botwin.   5  Apr  61.  346p 

Norden  262R0014  ^^ 

Contract  MA2228 

Unclassified  nport 

Descriptors:  (•Merohant  vessels.  Automation),  (•Auto- 
mation, Merchant  vessels),  (•Control  systems,  Merohant 
vessels).  Marine  engineering.  Marine  surface  propulsion, 
Economtos,  Auxiliary  power  planto.  Data  processing  sys- 
tems. Computers,  Operation,  Steam  power  plante,  Gas 
oirblnes.  Sbip  turbines.  Safety,  Systems  engineering. 

Adracriptlon  Is  given  of  the  main  propulsion  unite  (or 
powerplanta)  considered  tor  eoonomte  eraluattoo  and  a  de- 


S-ll 


soriptloo  of  the  general  wproaeh  wloptad  la  peifotmli^  th» 


„,^  of  tte  fcwltiUlty  of  automating  the  engineering  ftinc- 
tloitf  for  tfae  Tarlous  main  propulBion  units  and  auxiliary 
■ratemB.   These  sections  are  foUowed  by  detailed  descriptions 
of  the  technical  and  economic  analyses  for  each  case  studied. 
The  daU  presented  Include  the  IdentlflcaOon  of  control  and 
equtoment  problems,  a  description  of  the  method  and  degree  of 
^^^.H,.^  selected.  rellabUlty  and  maintenance  consldera- 
tlona.  effects  on  system  performance,  the  role  and  size  of  the 
drew,  and  the  cost  of  the  automatic  control  equipment  for  each 
of  the  engineering  functions  associated  with  the  particular 
main  propulsion  unit  and  ship  generation  studied.    For  each 
case,  the  decision  as  to  the  best  economic  balance  between 
manual  and  automated  operations  Is  presented.  (Author) 


PB-1M075  DlT.   31,27 

ore  Prices:  HC  $6.00/MF  $1.26 

Norden  Olv..  United  Aircraft  Corp.,  Norwalk,  Conn. 
MERCHANT  SHIP  AUTOMATION  STUDY.    APPENDICES 
TO  AUTOMATIC  CONTROL  OF  ENGINEERING  FUNCTIONS. 
Final  rept., 

hy  Curtis  T.  Clayton  and  Leo  Botwln.   S  Apr  61,  202p 
Norden  262R0015,  Norden  262R0014,  append. 

Contract  MA2228 

Unclassified  report 

Descrtiitora:   (•Merchant  vessels.  Automation),  (*Auto- 
mation.  Merchant  vessels),  (*Control  systems.  Merchant 
vessels),  Performance  (Engineering).  Maintenance.  Per- 
sonnel management.  Documentation,  Costs,  Systems  engi- 
neerli^.  Failure  (Mechanics). 

Contents: 

Definition  of  Drawing  Symbols,  Glossary  of  Automatic 
Control  Terms,  FaUure  Analyses,  Crew  Task  Analysis, 
Maintenance  Analysis,  Equipment  Lists,  and  Supporting 
Economic  Data. 


PB-166  077  DiT.   31,  32 

OTS  Prices:  HC  J3.00/MF  $0.76 

Norden  Div.,  United  Airoratt  Corp.,  Norwalk,  Conn. 

MERCHANT  SHIP  AUTOB4ATION  STUDY.   ECONOMIC 

ASPECTS  OF  AUTOBIATION. 

Final  rept., 

by  Curtis  T.  Clayton  and  Leo  Botwin.   6  Apr  61,  »8p 

Norden  262R0017 

Contract  MA2228  

UnclaBSifled  report 

Descriptors:   (•Merchant  vessels.  Automation),  (•Auto- 
mation, Merchant  vessels),  (•Economics.  Merchant  vessels). 
Operation,  Costs,  Wages,  Marine  surface  propulsion. 
Fuels,  Transportation,  Maintenance,  Systems  engineering. 

This  volume  Is  comprised  of  two  Parts,  Part  A  and  Part 
B     Part  A  compares  the  potential  commercial  benefit  of 
various  proposed  shipboard  automation  i«)UcationB,  It  also 
calls  the  attention  to  the  more  profitable  areas  of  further 
research  and  development.   Part  B  describes  the  aspects  of 
subsidy  and  Incentive.   Studies  show  that  shipboard  automa- 
tion can  help  close  the  gap  between  U,  S.  and  foreign  mari- 
time operating  cosU.    However,  the  Introduction  of  auto- 
mation poses  certain  problems  for  government,  for  ship- 
owners, and  for  labor.   In  the  overall  view,  the  potential 
benefits  of  automation  make  it  almost  Imperative  that  these 
problems  be  met  and  solved.    Unfortunately,  the  present 
subsidy  system  under  which  much  of  our  merchant  marine 
operates,  faUs  to  provide  eitiier  shipowner  or  seaman  with 
any  incentive  to  adopt  automation.   Under  the  present  law, 
the  benefits  of  automation  would  almost  entirely  accrue  to 
the  government.  (Author) 


PB-166  076  Div.   31,  27 

OTS  Prices:  HC  $3.00/MF  $0.50 

Norden  Div.,  United  Aircraft  Corp.,  Norwalk,  Conn. 
MERCHANT  SHIP  AUTOMATION  STUDY.    POWERPLANTS 
AND  AUXILLUUES  FOR  AUTOMATED  SHIPS. 

Final  rept.. 

by  CurtU  T.  Clayton  and  Leo  Botwin.   5  Apr  61,  52p 

Norden  262R0016 

contract  MA2228  unclassified  report 

Descriptors:   (•Merchant  vessels.  Automation),  (*Auto^ 
matlon.  Merchant  vessels),  (•Marine  propulsion.  Merchant 
vessels).  Marine  engines.  Steam  power  plants.  Gas  turbines, 
Diesel  engines.  Auxiliary  power  plants.  Specifications, 
Economics,  Costs,  Weigjit,  Fuel  conBunvtl<».  Systems 
engineering. 

The  type  of  powerplant  and  its  associated  auxlUaries  has 
a  significant  effect  on  the  cost  of  automation.   This  stoK^is 
ooocemed  with  the  technical  and  economic  analysis  of  the 
availaUe  powerplant  types  for  marine  appUcation.   The  prob- 
lem of  automatli«  a  merchant  ship  was  studied  through  the 
automation  of  a  'C-4  Mariner'  dry  cargo  ship.   The  present 
steam  powerplant  rated  at  17.500  normal  horsepower  was 
used  as  a  reference  throu|^ut  this  study.   A  summary  is 
glvwi  for  the  various  17,500  horsepower  powerplanta 
instaUed  in  the  'C-4  Mariner'  merchant  ship.   The  machinery 
costs  refiect  an  unautomated  system.    Hamilton  Standard 
DlvlBlon  has  compiled  the  automation  costs  of  the  various 
powerplant  types.   In  addition  to  the  present  steam  plant,  a 
Ugfatwei^  gas  turbine,  an  industrial  gas  turbine,  a  «lirect- 
drive  Diesel,  and  a  high  pressure  steam  plant  were  studied. 
(Author) 


PB-166  078  Div.    31,  32,  33 

OTS  Prices:  HC  $3.00/MF  $0.75 

Norden  Div.,  United  Aircraft  Corp.,  Norwalk,  Conn. 

MERCHANT  SHIP  AUTOMATION  STUDY.    LEGAL 

IMPLICATIONS  OF  AUTOMATION. 

Final  rept., 

by  Curtis  T.  Clayton  and  Leo  Botwin.   5  Apr  61,  7flp 

Norden  262R0018 

Contr«.t  MA2228  unola-lfled  report 

Descriptors:   (*Merohant  vessels.  Automation),  (•Auto- 
mation, Merchant  vessels),  (•Law,  Shipping  (Marine)), 
Water  traffic.  Operation.  Personnel  management.  Naviga- 
tion, Systems  engineerii^. 

An  automated  ship,  whether  particaDy  or  fully  automated 
must  contain  Uie  capabUity  of  conforming  to  the  applicable 
international  regulations  prescribed  for  the  navigation  of 
vessels  on  the  high  seas.   This  capabUlty  must  include  a 
sophistication  sufficient  to  enable  Uie  ship  to  respond  as  a 
conventional  vessel  would  have  done  in  special  circumstances 
not  ewjlicitty  covered  by  the  Rules  to  Prevent  CoUisions  at 
Sea  and  also  to  enable  U>e  ship  to  react  In  accordance  witii 
the  rules  of  good  seamanship.   In  the  case  of  the  partiaUy 
automated  ships,  no  very  substantial  changes  in  statute  or 
regulation  are  likely  to  be  necessitated.    However,  if  total 
automation  becomes  an  Imminent  technical  concept,  substantial 
changes  in  a  great  variety  of  statutes,  regulations,  and 
treaties  are  inevitable.   Manning,  crew  and  officer  compe- 
tence, watches,  coUision  rules,  various  duties  of  the  master, 
mates  and  crews,  entry,  clearance,  and  other  areas  will  be 
greaUy  altered  by  the  absence  of  a  master,  officer  officers, 
and  crew.  (Author) 
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32.  Miscellaneous  Arts  jnd  Sciences 


PB-181  712  Div.   32 

OTS  Prices:  HC  $8.00/MF  $2.00 

Datatrol  Corp.,  SUver  ^ring,  Md. 

INDEXING  TERMS  OF  ANNOUNCEMENT  PUBLICATIONS 

FOR  GOVERNMENT  SCIENTIFIC  AND  TECHNICAL 

RESEARCH  REPORTS.    A  COMPOSITE  VOCABULARY 

VOLUME  I,  ALPHABETIC  LISTING. 

Technical  rept.  no.  IR  15  vol.  1, 

by  William  Hammond  and  Staffan  Rosenbo  1 1. 

Grant  NSF  C295 


Apr  64,   453p 
Unclassified  report 

Descriptors:  (•Vocabulary.  Subject  indexing),  (*SubJect 
indexing.  Vocabulary).  Indexes.  Docume»tatlon,  Reports, 
Scientific  research.  Classification. 

The  listing  of  terms  in  this  volume  and  of  Volume  n 
(PB-181  713)  which  displays  the  same  terms  structured  to  a 
common  subsumption  scheme,  is  essentially  a  composite  of 
the  subject  indejdng  vocabularies  used  by  the  Atomic  Energy 
Commission  (AEC),  the  Defense  Documentation  Center  (DDC), 
the  National  Aeronautics  and  ^ace  AdmlalBtraUon  (NASA), 
and  the  Office  of  Technical  Services  (OTS)  to  index  their 
research  report  announcement  publicatlona.   (Author) 


PB-181  713  Div.    32 

OTS  Prices:  HC  $8.00/MF  $2.00 

Datatrol  Corp.,  Silver  Spring,  Md, 

INDEXING  TERMS  OF  ANNOUNCEMENT  PUBLICATIONS 

FOR  GOVERNMENT  SCIENTIFIC  AND  TECHNICAL 

RESEARCH  REPORTS,  A  COMPOSITE  VOCABULARY 

VOLUME  n,  STRUCTURED  LISTING.         |] 

Technical  rept.  no.  IR  15,  vol.  2,  ' ' 

by  William  Hammond  and  Staflen  RosenboM.   Apr  64.  468d 

Grant  NSF  C295  ^       i-        .        f 

jjnciasslfied  report 

Deacriptora:  ('Vocabulary,  Subject  Indexlag),  (*SubJect 
Indexing,  Vocabulary),  Indexes,  Documentation,  Reports. 
Scientific  research. 


This  volume  contains  the  composite  vocabulary  of  Volume 
I  (PB-181  712),  structured  to  the  subsumption  scheme  dis- 
cussed in  that  volume.   The  publicatton  represents  the  initial 
attempt  to  structure  the  terms  to  a  common  scheme.   The 
structuring  is  intended  to  reflect  bow  the  terms  have  actually 
been  used.  (Author) 


33.  Transportation 


PB-166  049  Div.    33 

OTS  Price  HC  $4.00/MF  $1.00 

Operations  Research,  Inc.,  Silver  Spring,  Md. 

COMPARATIVE  ANALYSIS  OF  RAPID  TRANSIT  VEHICLE 

SYSTEMS. 

Preliminary  study, 

»V  H.  O.  Davidson,  J.  L,  Grain,  and  E.  W.  Davis. 

Jul  62,  129p 

Unclassified  report 
Prepared  for  the  National  Capital  Transportation  Agency. 

Descriptors:   (•Transportation,  District  of  Columbia), 
(•Passenger  vehicles.  Feasibility  studies).  Costs, 
Engineering,  Control  systems.  Automation,  Pn^ulsion, 
Distribution,  Safety,  Effectiveness,  Analysis,  Urban  areas. 

The  primary  objective  of  this  analysis  has  been  to  provide 
a  realistic  set  of  alternatives  (of  rapid  transit  vehicle  systems) 
on  which  Judgment  may  be  made  as  to  what,  if  any,  technolo- 
gical advances  in  rapid  transit  vehicle  systems  are  feasible 
and  worth  exploring.    For  those  systems  that  appear  feasible 
and  worthwhile  it  is  required  that  the  contractor  define  what 
additional  technical  analyses  are  required  to  support  a  final 
choice  among  the  various  alternatives,  what  program  can  be 
established  for  accomplishing  this  woric,  and  what  resources 
are  required  to  Implement  this  program.   A  secondary  objec- 
tive of  the  study  has  been  a  preliminary  review  of  vehicle  and 
traffic  control  systems  with  particular  emphasis  on  central 
control  devices  and  automated  train  operation.   The  inter- 
relations between  control  systems,  vehicle  type,  and  alterna- 
tive operational  concepts  are  such  that  analysis  of  rapid  transit 
vehicle  systems  would  be  incomplete  without  some  preliminary 
assessment  of  control  system  alternatives.   (Author) 
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^  Economic  conditions  in  foreign  countries 


the  Department  of  Commerce  more  widely  available,  agreements 

riore  than  750  Chambers  of  Commerce,  Manufacturers  Associations, 

i(fcr  which  these  organizations  have  become  official  Cooperative  Offices 

information  is  not  on  hand  in  the  Cooperative  Office,  your  problem 

Diipartmental  field  office. 


Albmun^quc.  K  Ma.,  87101.  U.S.  CDurtfanM.   a«7-0Sll. 

AKkona*.  AlMka.  99901.  Rooni  106.  LouMK-MfB  Bulldiag.   Phoot:   BR 

Aduu,  Ck.,  3030S,  75  PorayA  S(.,  N.W.   JAcMiai  2-4121. 

Baldmon,   Md.,   2U02,   308  U.S.  Cumonthoiia*.  Gay  and  Lombard  Smeca. 

Pho^:   PLaxa  2- •460. 
Blrmlagliain.  Ala.,  SS208.  TItIa  BUf..  3030  lUM  At*..  NoRh.   Pbow:  S2S- 
SUl. 

.,    03110,    Roora    230.    tO    PaMOil  Street.    CApltol  3-23U. 
14303.  904  Fadeiml  BiiUdli«.  117  gUlcott  StrMC.    Plioae:   M2- 


N.Y,, 


s3oe. 

OarlMtaa,  S.C.  29401.  No.  4,  Nanh  AtUntlc  VTImrt.    Pluae:   723-6S51. 
Qarleatoo.  W.  Va.,  2S301.  3002  New  Federal  Omce  BiiiUli«.  SCO  Qwrrier 

Sovet.    Pbone:    343-6196. 
CheyenDe.  Wyo..  83001,  307  Majestic  Bldf ..  16tkk  OttfOsA  Ave.    Pbone:  634- 

5930. 
OiicaflOh  m.,  60606,  Room  1302.  226  West  Jackaon  Blvd.   828-4400. 
OnrliMart,  Qttio,  45X2.  8028  Federal  ORlce  BuiUtiw.  550  Main  Street.    Pbone: 

3(1-2300. 
Oavelaad.  OHo^  44101.  4«h  Floor,  Padenl  Raaanre  Bai*  Bldg.,  East  6lh  St. 

k  S«v«rtar  Ave.   341-7900. 
Dtllaa,  Tb.,  75303.  Room  1300,  1114  Canune»ae  Scrs«.    Rhrcralde  9-3287. 
Daxmr,  Colo.,  10302.  142  New  Cuetom  Houae,  19ih  t  Siout  Street.   Pbone: 

297-3346. 
OaaMolaaa,  km,  50309,  UUPummomBulldlM.  509  GtaadAveaue.   Pbone: 

3M-4223. 
Oaeroit,  Mich..  48226.  445  Fedenl  Bld(.    226-6018. 
Griiiibof^  N.C..  r402.  Room  407.  U.S.  PoM  OlBce  BuOdti*.   773-8234. 
Haxitad.  Con..  06103,  18  Aaylum  St.    Phone:   144-3530. 
Honohihi.  Hawaii.  96tl3,  302  taeinatloaal  Saviata  Bldg.,  1022  Bethel  StzwM. 

~  SM667. 

,  TaL,  77002.  5102  Federal  Bldg.,  515  Saak  A««.   CA  8-0611. 

Pla.,  32303.  512  Craenleaf  BullCNg.  308  Laun  Street.   ELgla 

4-7111. 

Oqr.  Mo..  MIOt.  Room  3011.  9U  Wal44  Somi.  BAkteore  1-7000. 


Loe  Aagelaa.  CUtf.,  90015,  Room  450,  Western  Pacific  n»riMi»^  1031  & 

Broadway.   6M-2S30. 
MempUa,   Teas.,   38103,   345   Federal  Offlce  n»rii>n»    uy  n.  Main  StnaC 

Pbow:   534-3214. 
Miami,  Fla.,  33130.  1628  Federml  omoe  Bldg.,  SIS.W.  Plrat  Arenue.   Phone; 

350-5367. 
MlhNtuksa,  Wla.,  53303,  Straua  Bldg.,  238  W.  Wlaconaln  Avenue.   Phone:   BR 

2-8600. 
MlaneapoUa.  Minn..  55401,  Room  304,  Federal  Bldg.,  llOSoudi  Pounh  Strsac 

Phone:   334-2133. 
Vtm  Orleana,  U..  70130,  1508  Masonic  TemptoBUg.,  333  St.  Cteries  ATenus. 

Pbone:   527-6546. 
New  Yoct,  N.Y.  10001,  6Ut  PI.,  Empire  Slate  Bldg.,  350  Ftfdi  Avenue.   LQm- 

acre  3-3377. 
PhUadalfUa.  Pa.,  19107,  Jaffsraon  BulkUag.  1015  Oaatgut  Smat.   WAlaat 

3-3400. 
Phoenix.  Artx.,  BS02S,  New  Federal  Bkk.,  230  N.  Plrat  Avenue.   Pbone:   361- 

32SS. 
Pittsburgh.  Pa.,  15222,  1030  Pait  Bldg..  355  Fifth  Avenue.    Pbone:   644-2850. 
PoRland,  Orag.,  97304,  217  Od  U.S.  Courthouse,  530  S.W.  Morrison  Stisac. 

236-3361. 
Rano,  Nev.,  89503,  1479  WeUa  Avenue.    Phone:   PA  2-7133. 
Richmond,  Va.,  23240,  2105  Fsderal  BulkUog,  400  Nonh  Sth  Strset.   Phoaa: 

649-3611. 
St.  Uwia.  Mo.,  63108.  3SU  Fadeial  Bldg.,  lS3DMazket  Strsst.  MAia  2-434S. 
Salt  Laks  Ctty,  Utah.  84111,  3235  Padsral  Bulldli«,  135  South  State  Sovat. 

534-5116. 
Saa  Praadaoo,  Calif.,  94102,   Federal  BulkUi«,  450  Golden  Gate  Avenue. 

Phone:  556-5864. 
Saniurca,  Puerto  Rico,  00907,  Room  638,  tOS  OaKlartn  Avenue.   Fhoas:  73S- 

4640. 
Savaaaah,  Ga.,  31402.  235  U.S.  Oounhouae  and  Post  OrOcc  Bldg.,  135-29  Bull 

Street.   AOnms  2-4755. 
Ssanls.  Mah.,  98104.  809  Federal  OOos  Bldg.,  909  First  Avanua.   MUtual 

a-ssoo. 


313  N  FIRST  STREET 
AIM  AR80R  MICHIGAN 
GRR  JUNE 


A 


United  States 
Government  Printing  Office 

DIVISION   OF   PUBLIC  OOCUMKNT* 

Washington,  O.C.   20402 


FBNALTT  POH  rniVATB  USC  TO  AVOI* 
FATMINT  OP  PO«T*a>,  MOO 


OFFICIAL   BUSINESS 


4 


/  .  S.  (winvrnnivnl 


September  20,  1964 
Vol.  39   No.  18 


available   to 
science  and   industry    .    .    . 


The  rr|>orlH  liMted  in  tiiit  publication, 
unlefttt  ulherwitte  noted,  are'  available  from 
the  Oflfioe  of  Technical  Services,  U.S.  Depart- 
ment of  0>nunerce,  at  the  girices  indicated. 
They  may  aim)  be  ordered  through  Depart- 
ment of  Commerce  Field  Offices. 

The  Office  of  Technical  Slervices  collects 
and  distributCM  the  rettearch  aind  development 
reports  of  the  Army,  Navy,  X\r  Force,  Atomic 
Energy  Commission,  and  ot|ier  agencies  of 
the  Federal  Goverimient  for  t^e  use  of  private 
scientific  and  industrial  fim^0  and  organiza- 
tion* in  the  development  6f  new  products 
and  processes  and  in  making  technological 
improvements. 


iig  tech 

I 

tmice  a 


This  publication  is  issued  li4-ice  a  month  to 
announce  new  material  available  through  the 
Office  of  Technical  Servicpjs,  which  sells 
copies  of  Government  repor:^  at  the  cost  of 
reproduction  and  handling,  j  For  additional 
information  and  ordering  instructions,  see 
inside  of  front  cover. 


1 


^  >;  '■ 


/-/ 


i^rcs  o* 


U.   S.    DEPARTMENT    OF    COMMERCE 


Office  of 


U.S.  GOVERNMENT  RESEARCH  REPORTS 


U.S.  DEPARTMENT  OF  COMMERCE 
Luther  H.  Hedges,  Secrefary 


OFFICE  OF  TECHNICAL  SERVICES 

Donald  A.  Schon,   Dirmctor 


Ittued  twice  a  month.  Annual  tubtcription  tl5  (tS.TS  additional  for  foreiffn  mailinff).  Bingle  copy  SI. 
Make  remittance  payable  to  Superintendent  of  Documents  and  mail  either  to  a  V.8.  Department  of  Commerce 
Field  Office  or  to  Superintendent  of  Documents,  U.S.  Government  Printing  Office,  Wa4hi$iffton,  D.C.  iOMii. 
Aidreu  change*  thould  be  ient  to  Superintendent  of  Documents. 

CoiMMit*  may  b«  r»pclii>»d  fr*«ly.     Mantien  of  Murc*  will  b*  appr*ci«1«d. 
Uw  of  fimrf*  for  priiiHiif  iMi  publka«l»ii  opprevd  byttm  Olractar  af  Ih*  ■uraait  •!  Ik*  Iwrfflat,  J<NM  30,  IMI. 


ileS.  Government  Research  Reporb 


This  publication  is  issued  twice  a  month  to  announce 
new  reports  of  research  and  development  released  by 
the  Department  of  Defense  and  certain  other  agencies 
of  the  Federal  Government  sponsoring  research  and 
development  programs.  Unless  otherwise  indicated, 
reports  listed  are  available  from  the  Office  of  Technical 
Services.  The  documents  are  available  in  original, 
reproduced,  or  microfiche  copy  only. 
.  The  first  section  of  U.  S.  Government  Research  Re- 
ports (USGRR)  is  prepared  for  the  Defense  Docu- 
mentation Center  and  is  called  "Technical  Abstract 
Bulletin"  (TAB).  (DDC  is  a  Department  of  Defense 
agency  which  services  DOD  agencies  and  their  con- 
tractors with  military  research  information. )  The  next 
section  is  called  "Non-Military  and  Older  Military  Re- 
search Reports."  Here  are  listed  new  reports  of  civil- 
ian agencies  of  the  Government  and  military  research 
rqports  not  to  be  found  in  the  "TAB."    Most  of  these 


older  military  reports  have  been  acquired  by  OTS  in 
response  to  specific  industry  requests. 

Atomic  Energy  Commission  reports  available  from 
OTS  are  listed  in  Nuclear  Science  Abstracts.  NSA  is 
available  to  the  general  public  on  a  subscription  basis 
from  the  Superintendent  of  Documents,  U.  S.  Govern- 
ment Printing  Office,  Washington,  D.  C,  at  $30  a 
year  (domestic),  $37  a  year  (foreign).  Single  copy 
cost,  $1.75  (plus  25  percent  for  foreign  mailing). 

National  Aeronautics  and  Space  Administration  re- 
ports  available  from  OTS  are  listed  in  Scientific  and 
Technical  Aerospace  Reports.  STAR  is  available  to 
the  general  public  on  subscription  from  the  Superin- 
tendent of  Documents,  U.  S.  Government  Printing 
Office,  Washington,  D.  C,  at  $25  a  year  (domestic), 
$31  a  year  (foreign).  Single  copy,  $1.50  (plus  25 
cents  for  foreign  mailing). 


How  To  Order  Reports 

Almost  all  reports  listed  in  USGRR  are  available 
from  the  Office  of  Technical  Services,  U.  S.  Depart- 
ment of  Commerce,  Washington,  D.  C,  20230,  or  may 
be  ordered  through  any  Department  of  Commerce 
Field  Office.  Prices  are  given  with  each  entry.  Hard 
copy  price  is  indicated  by  the  letters  "HC";  micro- 
fiche price  is  indicated  by  the  letters  "MF."  Please 
use  the  identification  numbers  (AD  number,  PB  num- 
ber) and  titles  of  reports  when  ordering.  Also  use 
accession  numbers  when  ordering  documents  listed 
in  NSA  and  STAR.    Pre|>ayment  b  required  or  pur- 


chases can  be  charged  to  Superintendent  of  Documents 
deposit  accounts. 

For  reports  available  from  GPO  only,  address  your 
order  and  make  check  or  money  order  payable  to 
Superintendent  of  Documents,  U.  S.  Government  Print- 
ing Office,  Washington,  D.  C,  20402. 

When  any  report  is  available  from  a  source  other 
than  OTS  or  GPO,  the  name  and  address  of  that  source 
will  be  given.  Direct  your  order  to  that  address  and 
not  to  OTS. 


MOTICE  TO  SUBSCRIBERS 

nifft  Stondord   Pricing   Schedule 

For 
Original,  Reprolluced,or  Microfiche  Copies  of  Documents 

The  new  OTS  pricing  sthedule  for  original  or  reproduced  copies  is  retroactive  except  where  the  previously 
announced  price  of  printed  docmtients  is  lower.   When  the  existing  stocks  of  printed  documents  are  depleted  and 
must  be  reproduced,  the  new  price  schedule  will  apply.   Normally, documents  which  were  announced  more  than  one 
year  ago  will  nor  be  in  printed  form.   The  new  standard  schedule  in  general  is  1/3  lower  than  the  average  previous 
prices. 

Standard  Prijce  Schedule  for  Original  or  Reproduced  Ckpies  (HQ 

Pages 


I  -  25 
26-  50 
51  -  100 
lOl  -  150 
151  -  200 
201  -  300 
301  -  400 
401  -  plus 


$1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
7. 00  plus 

.01  per  page  in  excess  d  400  pages 


OTS  has  changed  its  systetn  d  mlcrophotography  from  microfilm  to  microfiche  (a  unitized  sheet  form  of 
microphotography).  All  documents  announced  by  OTS  subsequent  to  July  15,  1964,  are  available  either  in  origi- 
nal, reproduced,  or  microfiche  copy  only. 

OTS  will  use  the  International  Standard  size  of  microfiche  sheet  of  105  mm.  x  148  mm. (approximately 
4"  X  6").   Image  size  will  be  generally  an  18:1  reduction.    If  a  document  contains  57  pages  or  less,  normally  only 
one  sheet  (rf  microfiche  will  be  pessary.    "Trailer  cards,  "  or  cards  in  additicm  to  the  first  will  be  used  for  the 
additional  pages. 


Method  of  Purchase 
Individual  Document  Orders 


Automatic  Distribution* 
(by  Issuing  Agency),  e.  g., 
all  NASA,  all  ABC.  all  DDC|.  etc.) 

I 

Automatic  Distribution  of  all  re^rts 
or  all  translations  availablei  from 
Clearinghouse  in  microfiche 

Additional  copies  of  the  same  document 
requested  with  the  original  order 


Standard  Price  Schedule  for  Microfiche  (MF) 


Microfiche  Price 

$  .50  for  Ist  sheet 
plus  .  25  for  each  trailer  sheet 

$  .  40  for  Ist  sheet 
plus    .  25  for  each  trailer  sheet 


$  .  25  for  Ist  sheet 
plus     .  25  for  each  trailer  sheet 


%  .  25  for  Ist  sheet 
plus      .  25  for  each  trailer  sheet 


•Automatic  distribution  by  subject  category,  through  advance  subscription,  will  be  announced  in  the  near 
future. 

Pricing  schedules  for  sale  of  magnetic  (computer)  tapes,  new  journals,  catalog  cards,  fee  literature 
searches,  and  other  bibliographic  materials  will  be  announced  later. 


NOTICE 


1 


SUBSCRraERS  ABOUT  RECENT  OTS  CHANGES 


Recent  developments  ainied  at  strengthening  and  broadening  the  OTS  program,  under  Public  Law  776  - 
81  St.  Congress,  for  the  collection  and  distribution  of  Government  research  and  development  reports  will  result 
in  some  Important  changes  directly  affecting  OTS  customers.  Changes  Just  made  include  document  prices  and 
method  of  microphotography.   Inthe  future,  changes  in  the  price  erf  literature  searching  and  in  the  composition 
of  the  USGRR,  and  possibly  other  changes,  will  be  made  and  announced. 

An  interagency  agreemertt,  announced  by  the  White  House  on  February  28,  called  upon  the  Department 
of  Commerce  to  strengthen  and  broaden  the  functions  of  OTS  under  Public  Law  776  to  make  the  agency  more 
effectively  a  "Clearinghouse  for  Federal  Scientific  and  Technical  Information.  " 

Steps  to  develop  such  a  Clearinghouse  are  being  taken  as  rapidly  as  possible,  and  the  Office  of  Technical 
Services  has  been  extensively  reorganized  to  effectively  carry  out  the  expanded  functions. 

The  Clearinghouse  provides  a  single  point  of  contact  through  which  current  research  efforts  and  the 
results  of  Government- sponsored  research  In  science  and  technology  can  be  made  available  to  industry,  com- 
merce, and  die  general  public.  The  Clearinghouse  collects,  organizes,  publicizes,  and  provides  reference, 
referral,  and  sales  services  for  technical  reports  and  translations  received  from  domestic  and  foreign  sources. 
The  primary  aim  of  the  Clearinghouse  is  to  achieve  through  interagency  agreement  and  cooperation  a  unified 
documentation  and  distribution  svetem  for  Government-generated  technical  reports  and  information  on  research 
in  progress.  I 

Another  significant  development,  In  line  with  the  Interagency  agreement,  was  the  signing  on  March  9 
of  an  agreement  between  the  Department  of  Commerce  and  the  Department  of  Defense  providing  for  OTS  to 
handle  all  processing  and  distribution  of  unclassified/unlimited  DOD  reports,  a  function  formerly  performed 
largely  by  the  Defense  Documentation  Center,  except  that  OTS  was  responsible  for  announcement,  reproduction, 
and  sale  of  these  documents  to  the  public. 

Prices 


OTS  has  always  been  reqluired  by  Public  Law  776  to  operate  its  reproduction  and  distribution  program 
on  a  self-supporting  basis.   For  tome  time,  OTS  has  had  one  price  for  printed  documents  and  another  for  doc- 
uments reproduced  by  "blow-back"  from  microfilm.    In  order  to  establish  a  single  pricing  schedule,  and  one 
which  will  return  costs  of  reproduction  and  handling,  the  agency  has  established  a  new  price  for  all  original 
or  reproduced  documents  which  on  the  average  are  1/3  lower  than  the  previous  pricing  schedule,  as  shown  by 
the  following  table. 


F  i;lce  Comparison  of  New  Standard  Price  with 


Pages 


%  Sales 


I  - 

25 

41.5 

26- 

50 

21.3 

51 

100 

16.5 

101 

150 

7.0 

151 

200 

5.5 

201 

■  300 

4.8 

301  • 

•  400 

1.2 

401 

-  plus 

2.2 

Present  IXial  Pricing  Schedule 


Printed 

$     .50 

.75 
1.50 
2.50 
3.00 
3.50 
5.00 
6.00 
plus 


$ 


Xerox 

2.10 

4.60 

8.60 

11.00 

13.50 

18.50 

21.00 

22.75 

plus 


Average 

New 

Present  Price 

Standard  Price 

$    1.30 

$   1.00 

2.68 

2.00 

5.05 

3.00 

6.75 

4.00 

8.25 

5.00 

11.00 

6.00 

13.00 

7.00 

14.38 

7. 00  plus 

plus 

.01 /page  in  excess 

of  400  pages 

Ul 


Mlcrophotography 

All  documents  entering  the  OTS  collection  as  cX.  July  15,  1964  will  be  available  on  mlcroflche  (a  unitized 
sheet  form  of  mlcrophotography)  as  well  as  full-size  reproduction.   The  International  Standards  Organization 
size  of  105  mm.  x  148  mm.  (approximately  4"x6")  sheets  of  microfiche  will  be  used.   Image  size  will  be  gener- 
ally an  18:1  reduction.   If  a  document  contains  57  pages  or  less,  normally  only  one  sheet  of  microfiche  will  be 
necessary.    'Trailer  sheets",  or  sheets  in  addition  to  the  first  for  longer  reports,  will  contain  somewhat  more 
pages. 

OTS  is  changing  its  system  because  most  Government  agencies  are  convertlng.to  microfiche  and  be- 
cause microfiche  has  the  following  advantages  over  microfilm: 

Costs  less  to  produce 

Rapid  production 

Rapid  dissemination 

Simple  to  file 

Fast  Retrieval 

Compact  storage 

Hard  copy  only  when  needed 


Microfiche  prices  are  included  in  the  entries, 
ble  from  several  U.  S.  and  European  companies. 

Abstract  Journals 


Microfiche  viewing  and  reproduction  equipment  is  avalla- 


The  USGRR,  beginning  with  the  August  5  issue,  contains  listings  and  abstracts  of  only  that  material  noc 
listed  and  abstracted  in  other  Journals.   There  are  four  specialized  Journals  abstracting  documents  available 
I  from  OTS: 

U.  S.  Government  Research  Reports  --  Documents  not  listed 

in  the  other  Journals. 

Technical  Translations  --  All  translations. 

Nuclear  Science  Abstracts  --  AEC  documents. 

Scientific  and  Technical  Aerospace  Reports  --  NASA  documents. 

Subscription  prices  for  these  publications  are  available  from  the  Superintendent  of  Documents,  U.  S. 
I  Government  Printing  Office.  Washington,  D.  C.  20204. 

Improved  Customer  Service 

In  connection  with  the  above  developments,  OTS  is  consolidating  all  its  documentation  operations,  in- 
I  eluding  printing  and  document  storage  and  dissemination,  in  one  building.   All  services  to  the  customer  should 
be  greatly  improved,  including  more  prompt  servicing  of  orders  for  documents. 
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FEDERAL  REGIONAL  TECHNICAL  REPORT  CENTERS 


Each  of  ttie  Federal  Regional  Technical  Report  Centers  listed  below  contains  a  collection  of  USAEC,  NASA, 
ind  DOD  unclassified  reports  as  well  as  reports  of  other  U.  S.  government  agencies  and  provides  reference, 
iterllbrary  loan,  and  reproduction  services. 


University  of  California 
General  Library 
Berkeley,  Calif.  94704 

University  of  California 

University  Library 

Los  Angeles,  Calif.  90024 

Librairy  of  Congress 

Science  and  Technology  Division 

Washington,  D.  C.  20540 

Georgia  Institute  of  Technology 
Price  Gilbert  Library 
Atlanta,  Ga.  30300 

The  John  Crerar  Library 
35  West  33rd  St. 
Chicago,  ni.  60616 

Massachusetts  Institute  of  Technology 
M.  I.  T.  Libraries 
Cambridge,  Mass.  02139 


Linda  HaU  Library 
5109  Cherry  Street 
Kansas  City,  Mo.  64100 

Columbia  University 
Engineering  Library 
SeeleyW.  Mudd  Building 
New  York,  R  Y.  10027 

Carnegie  Library  of  Pittsburgh 
4400  Forbes  St. 
Pittsburg^,  Pa.  15213 


University  of  Colorado 


Bity 
:,  C 


Boulder,  Colo.  80301 

University  of  Washington  Library 
Government  Documents  Center 
SeatUe,  Wash.  98105 


The  following  Cumulative  Indexes  for  U.  S.  Government  Res<arch  Reports  are  available  from  the  Superin- 
;ndent  of  Documents,  Government  Printing  Office,  Washington,  D.  C,  a)402: 


Volume  38 


Volume  37 


Volume  36 
Vdume  35 
Volume  34 
Volume  33 
Volume  32 


Annual  Cumulative  Index  January  -  December  1963 
Includes  "Non -Military  and  Older  Military 
Research  Reports"  section  only. 

Cumulated  Index  May  -  December  1963 
Includes  Technical  Abstract  Bulletin  only. 

Collective  Index   1  January  -  1  May  1963 
Includes  Technical  Abstract  Bulletin  only. 

Annual  Cumulative  Index  January  -  December  1962 
Includes  "Non -Military  and  Older  Military 
Research  Reports"  section  only. 

Semi-annual  Cumulative  Index  July  -  December  1962 
Includes  Technical  Abstract  Bulletin  only. 

Semi-annual  Cumulative  Index  January  -  June  1962 
Includes  both  Technical  Abstract  Bulletin  CTAB) 
and  "Non-Military  and  Older  Military  Reports" 
sections. 

July  -  December  1961 

January  -  June  1961 

Jidy  -  December  1960 

■January  -  June  1960 

July  -  December  1959 


$1.00 
$3.50 
$3.50 

$1.00 

$a.so 

$3.50 
$3.50 
$1.00 
$1.00 
$1.00 
$L00 


For  information  regarding  the  availability  of  earlier  indexes  write  to  Office  of  Technical  Services,  U.  S. 
-irtment  of  Commerce,  Washington,  D.  C  20230. 


1.  Aircraft  and  Flight 


technical 

Abstract 


Equipment 


AD-«03  000  Wt.    1 

OTS  Prices:  HC  $1.00/1CF  $0.50 

Foratgn  Tech.  DIt..  Air  Force  Systems  pomnumd. 
Wright- PKtteraon  AFB,  Ohio.  i 

AIRFIELD  BRAKE  INSTALLATION, 
bjr  D.  L  Vaiqruhln.   8  Jul  M,  5p 
FTD  TT64  M;  TT  M  7U81 

Uni^lMslfled  report 

Unedited  roigh  draft  trans,  at  Russian  pstent  nr.  155102 
(appl.  nr.  74M71/40-23,  29  Sep  81)  p.  1-8. 

Descriptors:  ('Arresting  gear.  Patents),  VlbratlOD 
Uolators.  Rubber,  Cables  (Mechanical),  Brakes,  Runways. 
Deceleration,  Design.  Operation.  Aircr«ft  carriers,  USSR. 

The  Inrentlon  consists  at  an  airfield  systematic  decelera- 
tion brake  Installation  made  In  the  form  cf  a  comblnatloo 
of  brake  drums  and  guide  rollers.    For  ths  purpose  at 
smoothly  increasing  the  brake  force  on  the  cable  and  rapid 
return  of  the  entire  Installation  Into  orlgtnal  positloo,  It 
employs  a  cable  stretching  and  gatherli^  mechanism  con- 
sisting of  movable  blocks  with  rubber  sboek  absorbers 
(Author) 


AD-603  140  DiT.    1,  29 

OTS  Prtoes:  HC  $4.00/UF  |1.00 

VlsiUUty  Lab..  Untr.  of  Calif omU,  San  ]l>iego. 

NIOHT  AERIAL  SEARCH  FOR  AVUTOR$  DOWNED  AT 

SEA  (OFTDCUlf  SEARCH  PROCEDURES), 

by  J.  L  Oordoo,  P.  V.  Church,  J.  w.  Wasserboehr.  and 

S.  Q.  IXintley.   Jun  M,  ISOp  SIO  Ref-M-pl 

Contract  NObe84075  [I 

aijaMtftod  report 

Descriptors:  ("Air-sea  rescues.  Night  HUgtat). 
Meteorological  parameters,  Lighting  e(|itipment.  ATlation 
personnel.  Helmets,  Visual  peroeptiOD.  Thresholds 
(Physiology),  Reflection,  Helicopters.  Fl«stics. 
Experimental  data.  Tests.  ! 

Navy  tests  have  demonstrated  that  the  helmet  of  a  Naral 
STiator  downed  and  afloat  at  nij^  can  be  Bl|^ited  from  a 
searchlight-equipped  rescue  helicopter  if  the  helmet  is 
covered  with  a  retrodirectlve  reflectii^  mstertaL   The  new 
H2(HU2K)  rescue  helicopter  is  equipped  with  an  electrloally- 
oontroUed  spotlight  for  night  sea-sesrch;  this  report  speci- 
fies the  optimum  procedures.   A  newly  mwksted,  improved 
reflecting  material  produces  a  10-fold  Increase  in  area 
search-rate  and  a  greater  probability  of  detection  when 
white  cufB  are  present.  Optimum  procedures  for  wliw 
the  new  material  are  qwcified  by  this  report.   (Author) 


AI>-«03  141  Div.   1,30 

OTS  Prices:  HC  13.00/MF  |0.75 

Oklahoma  Univ.  Research  Inst.,  Norman. 
VIBRATION  ANALYSIS  PROGRAM. 
Final  rept.  for  Sep  61-Dec  62, 
by  John  O.  Ray.   May  64.  74p 


Bulletin 


Contract  AF34  601  9593.  Prols. 


1319  3,  1319  6 

Unclassified  report 


Descriptors:  ('Jet  engines.  Vibration),  (*Vtbration, 
Jet  engines).  Aircraft  engines.  Performance  (Engineering), 
Test  methods,  Envlroomental  tests.  Captive  tests. 
Mathematical  models.  Engine  structures.  Maintenance 
e<ipilpnient.  Maintenance  personnel. 

The  oblective  of  this  program  was  to  develop  a  method  tiut 
could  be  used  by  technical  personnel  in  ez^fins  field  tests  to 
reduce  vibration  effects  encountered  in  Jet  engines.   The 
charts  that  were  developed  are  used  in  conjunction  with  the 
standard  vibraticn  transducer  outputs  during  engine  tests. 
The  engine  vibration  problems  can  be  determined  by 
correlating  the  transducer  outputs  with  the  diagnostic  charts. 
Three  different  approaches  were  used  to  get  the  necessary 
daU  for  development  of  the  charts:    (I)  Ei«ine  tests  with 
the  rotating  sections  unbalanced;  (2)  static  engine  tests 
where  each  section  was  externally  excited  with  a  simulated 
mass  unbalance;  and  (3)  axuJytical  approach.    (Author) 


AD-603  143  Div.    1,  27,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Oklahoma  Univ.  Research  Inst.,  Norman. 

FATIGUE  TESTING  OF  T  56  AIRCRAFT  JET  ENGINB 

PROPELLER  SHAFTS. 

Final  rept.  for  1  Nov  63-1  Mar  64, 

by  Jay  D.  Montgomery.    Blay  64,  4^ 

Contract  AF34  601  17360,  ProJ.  1433  2 

Unclassified  report 

Descriptors:  ("Shafts,  Propellers  (Aerial)),  Aircraft, 
Jet  engines.  Engine  structures,  Chromium,  Plating, 
Noo-destruotive  testii^E.  Fatigue  (Mechanics). 
Experimental  data. 

A  series  of  T  56  aircraft  Jet  engine  propellor  shafts,  60A, 
were  subjected  to  one  million  cycles  of  180,000  inch- 
pounds  bending  moment  and  approximate^  3000  cycles  of 
30.000  inch-pounds  torsional  moment  to  determine  If 
chrome  plattog  would  affect  shaft  fatigue.   Four  shafts 
were  tested;  two  plated  with  0.010  inch  chrome  and  two 
unpUted  servloeable  shafts.  Test  results  indicated  no 
visible  damage  to  any  of  the  shafts  tested.  The  shafts 
were  returned  to  OCAMA  for  fatigue  cradc  investigation. 
(Author) 


AI>-608  16S  Div.   1,13 

OTS  Prices:  HC  12.00/MF  $0.50 

Stanford  Univ..  CaUi. 

BUCKLING  OF  AXIALLY  COMPRESSED  CIRCULAR 

CYLINDRICAL  ffllELLS  AT  STRESffiS  SMALLER  THAM 

THE  CLASSICAL  CRITICAL  VALUE.       ■~'**"  *"^ 

fcy  Nicholas  J.  Hoff  and  Lawrence  W.  Batafiald. 

May  64,  30p  SUDAER  191 

Contract  AF49  638  1276 

AF06R  64  1037 

Unelasstfled  report 

Descr^jtors:  ("Bwdding  (Mechanics),  Structural 
shells),  ("Cylindrical  bodies.  Elasticity),  Stresses, 
Deflection.  Elastic  shells.  Boundary  vataie  problems. 
Differential  equations.  Differential  geometry,  Trans- 
formatioos  (Mathematics),  Operators  (Mathematlos), 


Division  1  -  AIRCRAFT  AND  FUGHT  EQUIPMENT 


Simultaneous  equations.  Mathematical  predictiOQ, 
Compressive  properties.  Moments. 

Closed-form  solutions  are  given  of  tlie  linear  Dcnnell 
equations  defining  the  buckling  of  thln-walled  circular 
cylindrical  shells  subjected  to  imlform  axial  compression. 
In  addition  to  the  classical  simple  support  conditions 
requiring  the  vanishing  of  the  radial  displacement,  the 
axial  bending  moment  resultant,  the  axial  additional  stress 
and  the  circumferential  displacement,  three  other,  equally 
Justifiable,  simple  support  conditions  are  defined  and 
studied  in  the  case  of  the  semi-infinite  shell.   Two  of  them 
yield  buckling  stresses  amounting  to  about  one-half  the 
classical  critical  stress.  (Author) 


AD-603  205  Dlv.    1.  19 

OTS  Prices:  HC  $3.00/MF  $0.75 

National  Aviation  Facilities  Experimental  Center, 

Atlantic  City,  N.  J. 

CALIBRATING  STATIC  PRESSURE  SYSTEMS  AT  LOW 

ALTITUDES. 

Final  rept., 

by  Jack  J.  Shrager.  Mar  64,  78p 

Pro],  lis  22N 

FAA  RD64  37 

Unclassified  report 

Descriptors:  (*Altimeters.  Calibration),  Barometric 
pressure.  Flight  instruments.  Height  finding.  Errors, 
Corrections,  Airspeed,  Test  equipment.  Flight  testing. 
Nomographs,  Statistical  analysis.  Civil  aviation.  Aviation 
safety. 

A  procedure  for  use  in  the  determination  of  'position 
error'  at  low  altitudes  of  airspeed  systems  and  for  the 
calibration  of  such  systems  Is  presented.   The  procedure 
describes  a  flight  test  technique,  reduction  of  the  test 
results  by  use  of  nomograms  and  a  simplified  statistical 
method  for  determining  position  error  correction  for 
different  indicated  airspeeds.  (Author) 


AD-603  232  Dlv.    1,  7,  10 

OTS  Prices:  HC  $4.00/MF  $0.75 

lightning  and  Transients  Research  Inst.,  Minneapolis, 

Minn. 

LIGHTNING  PROTECTION  MEASURES  FOR  AIRCRAFT 

FUEL  SYSTEMS.    PHASE  1, 

by  M.  M.  Newman,  J.  D.  Robb,  and  J.  R.  Stahmann. 

May  64,  140p 

Contract  FA64WA4960,  ProJ.  321  020  OIH 

FAA  AD817 

Unclassified  report 

Descriptors:  (*Avlation  safety,  Lightning),  (*Ll^itning 
arresters.  Aircraft),  ('Fuel  systems.  Aviation  safety), 
T.ightning,  Hazards,  Jet  transport  planes.  Fuels,  Fuel 
tanks.  Tank  vents,  ^ark  ignition.  Reduction,  Tests, 
Flame  arresters. 

Ltghtning  is  receiving  increased  recognition  as  a 
possible  hazard  to  aircraft  and  an  Intensive  four  month 
program,  covered  in  this  report,  on  Pliase  I,  demonstrated 
the  existence  of  possible  ignition  sources  in  a  typical 
aircraft  wing  tank  section  as  well  as  some  feasible  ignition 
source  reduction  measures.   The  facilities  used  in 
creating  a  li^itnlng  environment  were  further  developed  and 
cooperatively  applied  by  LTRI  in  the  Atlantic  Research 
Corporation  Phase  II  portion  of  the  program  which  studied 
techniques  in  quenching  ignited  vapor  inside  fuel  systems 
(AD-603  233).   The  tests,  carried  out  on  a  typical  Jet 
transport  fuel  system,  showed  up  general  lightning 
produced  ignition  possibilities  essentially  common  to  all 
aircraft,  with  direct  stroke  discharges  to  such  points  as 


fuel  filler  caps,  access  doors  aad  semi-insulated  rivets 
producing  sparks  and  molten  aluminum  showers  inside  the 
fuel  tank  and  discharge  streamers  presenting  ignition 
sources  near  fuel  vent  openings.   Sparking  was  also  demon- 
strated possible  at  semi-insulated  Joints  and  fastenings  In 
areas  that  may  contain  trapped  fuel  vapors  adjacent  to  the 
fuel  tank. 


AD-603  233  Dlv.   1.  7.  10 

OTS  Prices:  HC  $6.00/MF  $1.25 

Atlantic  Research  Corp..  Alexandria,  Va. 

UGHTNING  PROTECTION  MEASURES  FOR  AIRCRAFT 

FUEL  SYSTEMS.    PHASE  2, 

by  Christian  C.  Bolta,  Raymond  Friedman,  Gary  M. 

Griner,  Michael  Markels,  Jr.,  and  Matthew  W.  Tobrlner. 

May  64,  260p 

Contract  FA64WA4955,  ProJ.  321  020  02H 

FAA  ADS18 

Unclassified  report 

Descriptors:  (•Fuel  systems.  Aviation  safety), 
(♦Lightaing  arresters.  Aircraft),  (•Aviation  safety. 
Lightning),  Flame  propagation.  Tank  vents.  Ignition, 
Combustion,  Explosions,  Flame  arresters.  Voltage, 
Electric  currents,' Fuel  tanks,  Fire  extinguishers, 
Spark  Ignition,  Jet  transport  planes.  De-icing  systems. 
Equations,  Jet  engine  fuels. 

Research  was  conducted  to  develop  technology  leading  to 
methods  of  overcoming  aircraft  lightning  strike  hazards 
and  to  investigate  the  potential  hazards  introduced  by  these 
methods.   The  program  Included  e3q)erimental  and  analytical 
investigations  of  (a)  flame  program  included  propagation 
characteristics  throu{^  the  707  vent  system,  (b)  the 
effectiveness  of  flame  arresters  of  various  designs  located 
at  different  sections  of  the  vent  system,  (c)  explosion 
suppression  techniques  utilizing  an  explosively  disseminated 
chemical  agent  to  prevent  e3q)lo8ion  in  aircraft  tanks  upon 
sensing  a  flame  propagating  through  the  vent  tube,  and 
(d)  the  previously  reported  ultra-high  blast  pressure  effects 
and  large  volume  plasma  generation.   Analytical  evaluations 
were  performed  concerning  the  addition  of  air  to  the 
combustible  vapor  mixture  to  obtain  high-velocity 
effluent  from  the  vent  outlet  to  prevent  flashback,  the  use  of 
mechanical  valves  to  Isolate  vent  passages,  and  the  use  of 
bladders  as  fuel  containers.   A  purely  theoretical  analysis 
was  performed  to  evaluate  the  potential  hazards  due  to 
icing  of  selected  flame  arrester  designs- 


AD-603  238  Dlv.    1,  9 

OTS  Prices:  HC  $2.00/MF  $0.50 

General  Dynamics/CJonvalr,  San  Diego,  Calif. 

OPEN  OCEAN  DEMONSTRATION  OF  VERTICAL  FLOAT 

SEA-STABILIZATION  CONCEPT.   PHASE  H  TESTS, 

l7  D.  B.  Dewey,  Jr.  Jun  64,  36p  GDC  64  197 

Contract  NOw63  0793f  _ 

Unclassified  report 

Descriptors:  (•Seaplane  floats.  Stabilization  BjrBtems), 
Floats,  Landing  gear.  Stabilized  platforms.  Fluid 
dynamic  properties.  Environmental  tests.  Oceans, 
Experimental  data,  Graphics,  Antisubmarine  warfare. 

To  take  advantage  of  its  superior  speed,  range,  and  load 
carrying  ability,  a  seaplane  must  be  designed  to  better 
utilize  the  ocean  surface.   The  purpose  of  the  work  to  date 
has  been  to  investigate  the  solutl(»i  of  Oils  problem  -  that 
Is,  the  attainment  of  a  stable  platform  at  sea.   Vertical 
floats  support  the  weight  of  the  entire  vehicle  and, 
through  use  of  damping  structures  and  reAiced  water- 
plane  areas,  minimize  pitching,  rolling,  and  heaving 


motions  due  to  waves.   This  concept  makee  possible,  for 
the  first  time,  a  method  of  stabilizing  setplanes  at  sea 
and  allowing  sustained  station  keeping,   tte  effectiveness 
of  the  vertical  float  concept  was  demonstrated  under 
Sea  State  4  conditions. 


AO-603  307  Dlv.  1,  28,  29 

OTS  Prices:  HC  $3.00/MF  $0.50 

Aeroq>ace  Medical  Research  Labs.  (6570kii), 
Wright- Patterson  AFB,  Ohio. 
PERFORMANCE  PARAMETERS  OF  THE  X-20 
DYNA-SOAR  PROTOTYPE  FULL  PRBSSUBE  ASSEMBLY. 
Rept.  for  27  Sep  62-3  Jan  63,  [j 

by  Lee  C.  Rock.   May  64,  52p  ' 

Contract  AF33  657  7897,  ProJ.  6301,  Tas*  630104 
AMRL  TDR64  27 

UiK^sified  report 

Descriptors:  (*Pres8ure  suits.  Aerospace  craft), 
(•Aerospace  craft.  Pressure  suits),  Hui^  engineering, 
Flig^  clothing.  Performance  (Engineerft«),  Test 
methods.  Tests,  Aeronautical  labor atorHas.  ^aoe 
medicine. 

The  X-20  Dyna-Soar  Prototype  Model  Full' Pressure 
Assembly  was  subjected  to  a  series  of  tests  to  deter- 
mine the  performance  parameters  of  the  suit.   These 
tests  Include  those  considered  to  be  the  basic  standard 
performance  tests  for  anthropomorphous  protective 
assemblies  in  addition  to  those  parUcularly  requested 
by  the  Dyna-Soar  Project  Office.   This  report  presents 
all  the  data  obtained  from  the  various  testa  and  is 
presented  as  indicative  of  performance  parameters 
only.   No  attempt  has  been  made  to  equate  the  assembly 
performance  with  the  X-20  Dyna-Soar  mission  and 
vehicle  performance  or  with  the  performance  .of  any 
other  anthropomorphous  protective  assenibly.   (Autbor) 


AD-603  375  Dlv.    1,  16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Bureau  of  Naval  Weapons,  Navy  Dept.,  Waskiington,  D.  C. 
ESTIMATION  OF  STOL  A/C  TAKE-OFF  DISTANCES. 
Weapons  Systems  Analysis  Dlv.  rept., 
by  E.  A.  Thlbault.   Aug  64,  2^ 
NAVWEPS  R5  64  17 

Unclassified  report 

Descriptors:  (•Take-off.  Mathematical  prediction), 
(♦Short  take-off  planes.  Take-off),  Roll,  pmU,  Correlation 
techniques. 


-W-«j 


The  study  was  undertaken  to  find  an  easy-i^use  take-off 
distance  prediction  method  and  to  evaluate  its  applicability 
to  STOL  aircraft.    For  the  purposes  of  the  study  STOL 
aircraft  were  defined  as  those  requiring  a  take-off  ground 
roU  of  less  than  1000  ft.   Two  existing  taks-off  ground 
roll  estimate  methods  were  evaluated  by  coinparing 
predicted  values  with  available  daU  for  several  STOL 
aircraft.  The  resulting  accuracies  were  respectively 
within  9%  and  11%  error.  It  was  found  that  one  of  these 
methods  could  be  further  slmpUfled  and  yet  still  yield 
acceptable  results.  That  is,  excluding  two  predictions  this 
sliiq>Ufled  method  yielded  an  accuracy  within  13%  error. 
In  addition,  some  correlation  was  found  to  eodst  between 
short  take-off  ground  roll  and  total  distance  over  a  50  ft 
otaetacle.  As  a  result  an  expression  was  derived  relating 
the  two.  (Autbor) 
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Foreign  Tech.  Dlv..  Air  Force  Systems  Cauunand. 


AIRCRAFT  AND  FLIGHT  EQUIPMENT  -  Division  1 


Wright-Patterson  AFB,  Obio. 

m  1973  YOU  WILL  TRAVEL  AT  2330  KM/HOUR. 

by  Constantin  Sahin  loan.   14  Jul  64   17p 

FTD  TT64  576;  TT  64  71180 

Unclassified  report 

Edited  trans,  of  StllnU  si  Tetmioa  (Rumania)  1963 
▼.  16,  no.  12,  p.  36-29.  *   ^^  ' 

Descriptors:  (•Commercial  planes.  Supersonic  fU^) 
(•Supersonic  planes.  Fli^  paths).  Turbojet  engines. 
Aerodynamic  heating.  Automatic  pUots.  Fll^  speeds. 
Propulsion,  Stratosphere,  Heat-resistant  materials. 
Thermal  insulation,  Rumania,  Sonic  boom.  Shock  waves 
Wings,  Design. 

TTto  specialists  assert  with  confidence  that  in  ten  years 
intercontinental  passenger  planes  will  fly  In  the 
stratosphere  at  altitudes  of  18-20  km  at  the  inmressive 
cruising  speed  of  2330  km/hour  (Mach  2.2) 


AD-603  494  Dlv.    1,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Aerospace  Corp.,  Los  Angeles,  Calif. 

INVESTIGATION  OF  THE  DYNAMC  STABILITY  OF  A 

ROD, 

by  V.  L  Welngarten.   28  Feb  64,  39p 

TDR369  4560  40  3 

Contract  AF04  695  269 

S8D  TDR64  21 

Unclassified  report 

Descriptors:  (•Rods,  Stability),  Dynamics,  Elasticity, 
Loading  (Mechanics),  Eaqierimental  data.  Vibration, 
Buckling  (Mechanics),  Aluminum.  Mechanical  properties. 
Numerical  analysis.  Differential  equations.  Series, 
Matrix  algebra.  Beams  (Structural),  Analytic  geometry. 

The  dynamic  stability  of  a  simply  siqiported  and  clamped 
rod  was  Investigated  experimentally.   Results  Indicate  that 
large  amplitude  vibrations  can  be  obtained  in  secondary 
regions  of  Instability  as  well  as  in  the  principal  reKlon. 
(Author)  ^^ 
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Kellett  Aircraft  Corp.,  Pbilade^hia,  Pa. 

AN  INVESTIGATION  OF  FLEXIBLE  SKIRTS  FOR 

GROUND  EFFECT  IdACHINES. 

Bepi,  for  Sep  62-Nov  63, 

by  Ra^h  C.  Winter.   May  64,  192p  KAC-231X80-2 

Contract  DA44  177AMC840T,  Task  1D021701A04806 

TRECOM  TR64  18 

Unclassified  report 

Descriptors:  (*Ground  effect  nuujhines.  Flexible 
structures).  Seals  (Stokers),  Inflatlble  structures. 
Glass  textiles,  Captive  test.  Damage,  Performance 
(Engineering),  SUbUi^. 

An  «iq>erlmental  and  analytical  evaluation  at  skirts  for 
an  overland  ground  effect  vehicle  has  been  conducted. 
Skirt  lengths  up  to  3  feet  with  plenum  pressures  up  to 
60  psf  were  investigated.   Structural,  performance,  and 
stability  analyses  are  presented  and  con^ared  with  model 
tests,  two-dimensional  skirt  tests,  and  full-scale  tests. 
The  fuU-scale  test  rig  consisted  of  a  5-foot-wlde  by 
10-foot-long  plenum  GEM  with  3-foot-kn«  skirts.  Testing 
Included  performance,  obstacle,  and  stability  tests  at 
60-psf  plenum  pressure.   Recommended  future  skirt 
development  programs  are  presented.  (Autt»r) 


Division  2  •  ASTRONOMY.  GEOPHYSICS  AND  GEOGRAPHY 


2.  Astronomy,  Geophysics  and 
Geography 


replacti^  the  nitrogen  In  the  air  with  helium  in  space- 

vehicle  cabins  and  the  effectiveness  of  using  a  helltim-oxygeB 
mixture  for  ventilation  of  a  space-pressure  suit. 
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Foreign  Tech.  Div..  Air  Force  Systems  Command. 

Wright- Patterson  AFB,  Ohio. 

METHOD  OF  MEASURING  THE  GRAVTTATKDNAL- 

FIELD  GRADIENT  IN  OUTER  SPACE  NEAR  CELESTIAL 

BODIES  AND  MEASURING  THE  MAGNTTUDE  AND 

DIRECTION  OF  SMALL  ACCELERATIONS  IN  THE  STATE 

OF  WEIGHTLESSNESS, 

by  A.  L  Malsov.    7  Jul  64,  5p 

FTD  TT64  361;  TT  64  71147  

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent  158,427, 
appL  no.  741.  809/26-9.  7  Aug  61.  p.  1-2. 

Descriptors:  (•Gravity,  Measurement),  (•Space  environ- 
mental conditions.  Gravity),  (•Acceleration.  Weightless- 
ness), Field  theory,  GeopBysics,  Astrophysics,  Spacecraft. 
Gravity  (Artificial),  Meters,  Optical  instruments.  Photo- 
graphic film.  Signals,  USSR. 

The  method  Is  distinguished  by  the  fact  that  as  sensitive 
elemenU  there  are  used  solid  Inert  masses  placed  in 
a  liquid  or  gaseous  medium  and  located  Inside  a  free 
flyli*  celestial  body  and  the  residual  welj^  of  these 
bodies  not  having  complete  dynamic  weightlessness  is 
equalised  by  a  system  of  spring  suspension  and  the 
shifting  of  the  masses  is  fixed  by  an  optical  method  on  a 
photographic  film  or  converted  into  an  electrical  signal. 
(Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command,  Wright- 
Patterson  AFB,  Ohio. 

COSMIC  RESEARCH,  1964,  VOL.  2.  NO.  3. 
28  Jul  64,  253p 
FTD  TT64  770;  TT  64  71143 

Unclassified  report 

Unedited  rough  draft  trans,  of  Kosmicheslde  Issledovaniya 
(USSR)  1964,  V.  2,  no.  3.  p.  355-504. 

Descriptors:  (•Space  fligjit.  Scientific  research). 
(•Astrophysics,  Scientific  research).  Satellites  (Artificial), 
Space  medicine,  Space  propulsion.  Space  stations. 
Spacecraft,  Integration,  Differential  equations,  Mathemat- 
ical analysU.  Optical  properties.  Clouds,  Meteorological 
satellites.  Perturbation  theory.  Magnetic  fields.  Inter- 
planetary trajectories.  Orbital  trajectories.  Radioactivity, 
Hypersonic  flow.  Pressure  suits,  USSR. 

Contents:   Interplanetary  flights  with  constant  output 
engines .  the  acceleration  of  a  spacecraft  within  the  range  of 
planetary  Influence,  cm  space -flij^  trajectories  with  a 
constant  reaction  acceleration  vector,  optimum  trajectories 
and  optimum  parameters  for  space  vehicles,  method  of 
quickest  descent  as  applied  to  computation  of  Interorbital 
trajectories  with  engines  of  limited  power,  radiative  heating 
In  hypersonic  flow,  optical  properties  <rf  clouds,  equation 
for  relevance  of  information  from  weather  satellites  and 
formulation  of  Inverse  problems,  analytical  repre- 
sentation of  the  earth's  magnetic  field  In  the  orbital  coor- 
dinate system,  geographical  dlstriljution  of  radiation  inten- 
sity In  the  region  of  the  brazlUan  magnetic  anomaly  at  an 
altitude  of  about  300  km.  Investigation  of  terrestrial 
radiation  belts  In  the  vicinity  of  the  brazlllan  magnetic 
anomaly  at  attitudes  of  235-345  km.  the  possibilities  of 


AD-603  032  DIt.   3 
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Litton  Systems,  Inc..  Minneapolis,  Minn.  

500-KC  ELECTROMAGNETIC  NOISE  PULSE  MEASURE- 
MENTS OF  SELECTED  VERTICALLY  CONVECTING  CLOUD 
DEVELOPBdENT. 
Final  rept., 

by  Douglas  A.  Kohl.  28  Feb  64,  238p 
Contract  AF19  628  2781,  Proj.  8630,  Task  862001 

AFCRL64  333  .       ^^,  ^ ^ 

Unclassified  report 

Descrtptors:  (*CumuIonlmbus  clouds.  Atmospherics), 
(•Atmo8i*ertc8,  Cumulonimbus  clouds).  Thunderstorms, 
Convection,  Clouds.  Atmosphertc  electricity.  Electromag- 
netic pulses.  Noise,  Medium  frequency.  Narrowband,  Meas- 
urement, Electronic  equipment.  Meteorological  radar. 
Data,  Grimes,  Meteoroloor. 

Ground-based,  500-kc  (kilocycles  per  second)  narrow 
band  detection  measurements  were  made  of  radiated  electri- 
cal noise  produced  in  cumullform  cloud  developments.   The 
500-kc  daU  obtained  with  three  different  kinds  of  Instru- 
ments are  presented  along  with  relevant  condensations  d 
weather  sUtlon  data.  Storm  DaU,  photographic  daU,  10-cm 
weather  radar  data,  and  penetration  aircraft  pilot  report 
data.    Although  analysis  utilising  aircraft  Instnunentation 
data  has  not  been  completed,  an  Intimate  relation  between 
500-kc  'sfertcs'  and  convectlve  cloud  activity  Is  apparent. 
The  formation  of  a  sferlcs  pulse  aiiq>litude  distribution 
Index,  which  proved  to  be  related  to  the  rapidity  of  vertical 
cloud  growth,  strongly  suggests  a  proportionality  to  air- 
mass  instability.    The  sferlcs  pulse  count  rate  was  found  to 
be  related  to  storm  intensity  and  the  total  number  of  pulses 
proportional  to  storm  size.   Adjacent  storms  were  ob- 
served, on  occasion,  to  remain  distinctly  different  through- 
out their  life  cycles  as  measured  by  sfertcs  and  other  des- 
crtptors.  Finally,  storm  complexes  were  occasionally 
found  to  exist  in  a  steady  state  for  long  pertods  while  con- 
tinuously displaying  both  large  radar  reflectivities  and 
electrification.  (Author) 
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Descriptors:  (•Atmosphere,  Arctic  regions),  (•Arctic 
regions.  Atmosphere),  Optical  properties.  Clouds, 
Water  vapor.  Carbon  dioxide.  Earth,  Thermal  radia- 
tion. Absorption,  Meteorology,  Geophysics. 

The  atmosphere  Is  nearly  transparent  for  solar  radiation 
but  most  of  the  terrestrial  radiation  is  trapped  by  water 
vapour,  carbon  dioxide,  and  clouds.   Some  of  this  ab- 
sorbed heat  Is  radiated  back  to  the  earth's  surface. 
This  process  is  generaUy  called  the  'greenhouse  effect' 
of  the  atmosphere.   The  effect  of  water  vapour  in 
trapping  terrestrial  radiation  is  the  dominating  Influ- 
ence on  the  direct  loss  of  heat  by  radiation  from 
ground  to  space  under  cloudless  conditionB.   Water 
vapour  alone  can  trap  3/4  of  the  terrestrial  radiation. 
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With  clouds,  in  summer  over  the  Central  Polar 
Ocean,  only  3%  of  the  terrestrial  radiatioa  escapes 
through  the  atmosphere.   The  values  for  two  equa- 
tions representlag  the  'greenhouse  effeof  are  dis- 
cussed. Both  show  veiy  small  geogn^blual  and 
temporal  variatloiis.  The  atmospheric  gt«enbouse 
ettoct  Is  rwmaitahiy  stable  In  all  latitudes  and  olimatlo 
aooes.   This  is  so  because  the  moisture  content  of  the 
atmosphere  is  sufaoienently  high.   Also,  the  greater 
cloud  amount  in  high  latitudes  compensates  for  tfas 
smaller  moisture  content. 
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Uni^lassifled  report 


iE  ATM 

iltvediJ 


Descriptors:    (•Atmosphere  models,  Ecfuatlons), 
(•Weather  forecasting.  Mathematical  prediction).  Wind, 
Barometric  pressure.  Meteorology,  Theory,  Numerical 
analysis. 

A  method  cf  balancing  the  Initial  wind  tieii  for  a 
channel  Dwdel  with  two  material  layers  Is  described. 
The  method  is  based  on  the  requlrementa  that  the  first  and 
second  local  derivatives  of  pressure  shall  vanish  initially. 
(Author) 
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SOME  STABILITY  PROPERTIES  OF  A  MATERIAL 
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Deeorlptors:  (*Atnx>aphere  naodels,  Equatloos). 
(*Weatber  forecastiag.  Mathematical  prediction).  Barom- 
etric pressure.  Atmospheric  temperature.  Stability, 
AtxaompbeHc  motion,  Perturt>ation  theoiy.  Curve  fitting, 
Humerlcal  analysis. 


Some  baroollnlc  stahUlty  properties  of  am  atmospheric 
two-layer  model,  in  «^ilch  the  bottom  layer  is  bounded  by 
two  constant  potential  temperature  surfaces,  are  inves- 
tigated. The  perturbation  method  is  employed  and  the 
motion  takes  place  on  the  beta-plane.   Curves  of  neutral 
stability  are  constructed  for  three  differef*  cases  and  the 
results  discussed.   (Author) 


AD-603  043  Div.   2.  9 

OTS  Prices:  HC  $2.00/MF  $0.50 

Durham  Univ.  (Bi^Und). 

RESEARCH  ON  THERMAL  CONVECTION' IN  ROTATIMO 

FLUIDS  AND  ON  ROTATING  BAROTROPIC  FLUID6. 

Final  rept.. 

tajr  R.  Hide.  Jul  62,  28p 


Cootraot  AF61  052  216 
AFCRL  64  546 


11 


UaeUsslfied  reimrt 


Descriptors:  (•Planetary  atmospheres,  Atmospheric 
motion),  (•Atmosphere  models.  Laboratory  equ^meot), 
Heat  transfer,  Convection,  Fluid  flow.  Rotation.  Stability. 
Boundary  layer.  Jupiter,  Models  (Simulations).  Great 
Britain. 

Progress  is  reported  concerning  studies  directed  toward 
the  laboratory  modeling  of  the  dynamic  processes  of 
planetary  atmospheres.   Areas  of  investigation  include: 
heat  transfer  by  thermal  convection  in  a  rotating  flidd; 
flow  instabUittes  In  thermal  convection  in  a  rotating  fluid; 
structure  of  thermal  boundary  layers  in  thermal  convection 
in  a  rotating  fluid;  'Taylor  columns'  in  a  rotating  barotroplo 
fluid;  detached  boundary  layers  in  a  rotating  barotropic 
fluid.   The  initial  p'hases  of  these  investigations  were 
reported  in  AD-269  965. 
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MULTI-PARAMETER  FIGURES  OF  EQUILIBRIUM: 

CURVATURE  OF  THE  PLUMBLINE. 
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Unclassified  report 

Descrtptors:  (*Geodesics,  Theory),  Earth.  Geometric 
forms,  Isostatic  change.  Gravity,  Hydrostatics,  Stability. 
Geophysics. 

The  Mutti-Parameter  theory  of  spheroidal  figures  in       ^ 
Iqrdrostatic  equilibrium  and  the  normal  spheriods  of  the 
earth  and  moon  are  discussed.   Investigations  ccmoeming 
the  curvature  of  the  plumbline  are  presented.   The  problem 
is  to  find  a  simple  method  for  the  reduction  of  phi  and 
lambda  for  curvature  of  the  plumbline,  which  gives  a  good 
approximation  only  from  gravity  measurenoent  in  small 
surroundings  of  the  station  and  without  any  calculation  at 
the  effect  of  topogri^ihy. 
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Descriptors:    (mall,  Thunderstorms),  (•CumulonimbiM 
clouds.  Convection),  (•Thunderstorms,  Hall), 
Meteorological  radar,  loe.  Ghtnrth.  Density.  Wind,  Shear 
stresses,  Air  qiass  analysis.  Great  Britain, 
Atmospfaeric  precipltatloo.  Radar  echo  areas,  Call- 
bratioD,  Meteorology. 

Ilie  chief  results  of  the  work  are  as  follows:  Measure- 
ment of  air  drag  and  fallspeeds  of  artificial  hailstones. 
Dertvation  cf  an  empirical  law  of  rime  density;  studies  of 
internal  structure  of  rime  and  hall.   Establishment  of  a 
simple  calibration  procedure  for  meteorological  radars. 
Measurement  of  radar  reflectivity  of  perspex  and  ice 
spheres;  discovery  of  strong  effect  of  surface  wetting. 
Collection  of  radar  and  other  daU  on  a  severe  hailstorm  la 
unprecedented  detail,  leading  to  definition  of  new  radar 
echo  features  (wall,  forward  overhang,  echo-free  vault, 
dome)  and  to  A  new  djmamical  nx>del  of  cumulonimbus, 
in  which  vertical  wind  shear  and  precipitation  are  essential 
features.   A  new  theory  of  the  growth  of  large  hall,  not 
calling  vpon  special  embryos.   (Author) 
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LONG  RANGE  PROPAGATION  STUDIES. 
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Descriptors:   (*Ionospherlc  propagation,  Electro- 
magnetic waves),  ('Electromagnetic  waves,  Ionospheric 
propagation).  Reflection.  Refraction,  High  fre<riency. 
Radio  communication  systems,    Electronic  equipment. 
Electrons,  Equations,  Magnetic  fields.  Transmitter- 
receivers,  Norway,  Experimental  data.  Atmospheric 
sounding.  Communication  systems. 

The  report  reviews  the  activity  associated  wltb  the  Step 
Frequency  Oblique  Sounder  at  Andoya  In  Norttiem  Norway 
during  the  one-year  period  commencing  March  1963.    Per- 
tinent experimental  data  are  given.   The  results  from  some 
tbeoretical  xieductlons.  performed  to  support  the  process 
of  Interpretation,  are  presented.    A  set  of  selected  ex- 
aii4>le8  from  the  collection  of  data  serves  to  Illustrate 
characteristic  features  pertaining  to  the  observations. 
One  of  the  chapters  deals  with  the  communication  a^;>ect 
of  the  ejqwrlment.   Plans  for  the  future  are  stated. 
(Author) 
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AFCRL  64  488 

Unclassified  report 

Rept.  at  the  International  Conference  on  Atmospheric 
and  Space  Electricity  (3rd)  sponsored  by  International 
Union  Geodesy  and  Geophysics,  Montreux,  Switzerland. 
6-10  May  63. 

Descriptors:   ('Whistlers.  Lightning),  (*Ll|^tnlng. 
Atmospherics),  ('Atmospherics,  Sources),  Electric 
discharges.  Frequency,  Thunderstorms,  Electric  fields. 
Oscillogriqphs,  Harmonic  analysis,  Sweden. 

Recording  catfaode-ray  oscillographs  were  used  for  the 
analysis  of  ttie  Hghfaifng  discharges  whose  relations  to 
musical  atmospherics  were  investigated.   Ca&ode-ray 
oscillograi^iic  direction  finders  placed  at  two  stations  with 
suitable  distances  between  them  made  It  posslblle  to  deter- 
mine the  sources  of  the  lightning  discharges  investigated. 
Throu^  con4>arative  harmonic  analyses  it  was  shown  ttiat 
lightning  discharges  producing  musical  atmospherics  of  the 
usual  type  -  whistlers  -  were  characterised  by  a  preponder- 
ance of  frequencies  around  5-8  kc.   Multiple  llghtnli^ 
discharges  were  found  to  be  followed  by  multiple  whistlers. 
An  Investigation  was  made  of  correlations  between  lightning 
discharges  and  musical  atmospherics  of  unusual  and 
iiregulsr  variational  forms.   It  was  found  ttiat  out  of  700 
UBuwial  musical  atmoqiberlcs  about  70%  were  correlated 
to  lightning  discharges  and  atXMt  30%  were  not   The 
striking  variational  resemblance  between  correlated  and 
oon-correlated  short-time  variational  types  of  unusual 
musical  atmospberlos  Indicated  that  Qte  non-correlated 
variational  types  must  also  emanate  from  lightning 
discharges.   (Author) 
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Descriptors:   ('Atmospberlcs,  Satellites  (Artificial)), 
('Auroroe,  Atmospherics),  Navigation  satellites.  Radio 
signals.  Very  high  frequency.  Attenuation,  Height 
finding.  Ionosphere,  Ionospheric  disturbances. 
Terrestrial  magnetisip,  Sweden,  Norway. 

The  present  paper  gives  &e  results  of  observations  of 
satellite  scintillation  at  54  Mc/s  made  simultaneously  at 
Tromso,  Norway  (70  deg  N.  19  deg  E),  and  Kiruna,  Sweden 
(68  deg  N,  20  deg  E),  using  sets  of  spaced  receivers. 
In  most  cases  the  height  and  the  thickness  of  the  layer 
producing  scintillation  were  the  same  at  botti  stations. 
A  type  of  fast  and  very  regular  fading  observed  at  both 
stations  is  discussed.   (Autiior) 
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MORPHOLOGY  OF  THE  VISIBLE  AURORA,  ITS 

RELATION  TO  MAGNETIC  VARIATIONS  AND  COSBaC 

NOISE  ABSORPTION. 
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Descriptors:   ('Auroras,  Physical  properties).  Solar 
disturbances,  ^nospheric  disturbances.  Magnetic 
storms.  Extraterrestrial  radio  waves,  Hydrogen, 
Optical  properties.  Measurement,  Cameras,  Photom- 
eters, Data,  Graphics,  Sweden. 

An  investigation  has  been  made  of  the  morphology  of  the 
visible  aurora  at  Kiruna.   The  study  Is  based  on  all  sky 
camera  films  and  photometer  recordings.  The  relation 
between  visible  aurora  and  other  upper  atmospheric 
parameters  is  also  discussed.   It  has  been  found  that  the 
maximimi  auroral  activity  occurred  in  1960  two  years 
after  tbe  sunspot  maximum.   The  latitude  and  time 
variations  of  the  locatton  of  the  auroral  sone  was 
studied  and  it  was  found  that  the  north-south  motion  of 
the  zone  during  the  ni^t  amounts  to  1.5  degrees  of 
latitude  of  the  average.   The  width  of  the  'half-intensity' 
zone  is  seven  degrees.   (Author) 
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SPECTROPHOTOMETRIC  STUDIES  OF  AURORA. 

Final  rept. 

by  Georg  Gustafsson.   5  Jim  64,  18p 

Contract  AF61  052  288 

AFCRL  64  5T1  Unclassified  report 

Descriptors:   ('Aurorae,  Spectroscopy),  Optical  prop- 
erties. Motion,  Magnetic  disturbances.  Extraterrestrial 
radio  waves.  Absorption,  Analysis,  Spectrophotometers. 
Sweden. 
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The  spectropbotometric  measurenoents  Which  were  made 
at  Kiruna  Geophysical  Observatory  are  summarized.   The 
investigation  was  devlded  Into  four  main  parts.   The 
luminosity  variations  of  a  small  area  of  the  sky  was 
studied  and  it  was  found  that  variatloita  occur  at  frequencies 
above  thousand  cycles  per  second.   A  new  technique  was 
develc^d  for  the  stu<ly  of  atiroral  motions  up  to  several 
tens  of  kilometers  per  second.   Auroral  motions  were  also 
studied  by  means  of  asca  films.    Luminaslty  curves  of 
several  auroral  features  were  made  at  a  hl^  sweeping 
speed.   The  connection  between  magnetic  variations,  coemlc 
noise  absorption  and  the  auroral  luminosity  was  studied. 
K  was  found  that  absorpti  j »  events  during  the  break-up 
phase  of  the  aurora  are  very  closely  related  to  the  luminosity 
variations.   The  correlation  with  magnetic  variations  was 
not  equally  good.    But  in  general  the  magnetic  variations 
follow  the  luminosity  variations  better  than  the  cosmic 
noise  absorption  when  averaged  over  low  time  periods. 
(AuUwr)  ^ 
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Descriptors:  (*Compilers,  Atmosphere  models), 
('Atmosphere  models,  Con4>ilers),  Programming 
(Computers).  Digital  computers.  Programming 
languages.  Planetary  atmospheres.  Solar  systems. 
Astrophysics.  Geophysics.  1 

A  digital  computer  program  is  described^  which  permits 
the  construction  of  self-consistent  model  atmospheres.   It 
is  written  in  FORTRAN  U  for  the  IBM  7090  and  Is 
applicable  to  the  evaluation  of  atmo^hertc  conditions  on 
any  planet  of  the  solar  system.   Dependli^  on  the  amount 
of  information  available  about  a  planet  and  Its  atmosphere, 
three  different  program  versions  of  Increasing  complexity 
can  be  used,  combtoed  or  interchanged,  to  provide  the 
desired  tabulation  of  atmospheric  parameters  up  to 
altitudes  of  one  planetary  radius.   The  pirogram  can  be 
called  iqwn  to  print,  or  to  provide  in  the  form  of  card  decks, 
the  basic  data  on  atmospheric  pressure,  ten^Mrature.  and 
density,  as  well  as  a  series  of  auxiliary  quantities, 
including  scale  heights,  number  density,  mean  molecular 
mass,  columnar  mass,  gravitational  acceleration  and 
potential.    Primary  numerical  values  are  available  both 
in  c.g.s.  units  and  in  engineering  units  at  any  desired 
altitude  leveL   The  descriptions  of  the  mathematical  basis 
and  the  program  routines  are  carried  to  sufficient  detail 
to  allow  diqtllcatton  of  the  program  and  to  facilitate  its 
general  use.   (Author) 
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Chlorophylls,  Microorganisms,  Light,  Respiration, 
Data,  Salinity,  Temperature,  Oxygen,  Distribution, 
Production,  Rivers,  StablUty,  Slnmlatlae. 


The  report  contains  the  results  of  microscopical  exami- 
nations of  phytoplankton  samples  collected  from  Oregon  and 
Washington  coastal  waters  during  'Brown  Bear'  cruise  276. 
January,  1961.    Fbytoplankton  concentrations  were  cor- 
related with  physical,  chemical,  and  other  biological  param- 
eters to  determine  factors  controlling  the  size  and  dis- 
tribution of  the  phytoplankton  population.    Factors  believed 
to  be  of  Importance  were  photosynthesis  and  respiration, 
stability  of  the  water  column,  grazing  by  zooplankton,  and 
sinking  of  phytoplankton.    (Author) 
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De8cr4;>tors:  ('Solar  eclipses,  PhotograiAy),  Photo- 
graphic equipment.  Jet  planes.  Photometers,  Photographs, 
Solar  corona.  Astrophysics. 

This  memorandum  describes  an  experiment  In  which  high- 
altttude  observations  of  a  total  solar  eclipse  were  made 
from  a  modified  Jet  airliner.   A  program  of  i^totographic 
photometry  of  the  outer  corona  was  prepared.    Photographs 
In  two  broad  spectral  ranges  were  obtained  with  two  cameras 
operated  during  totality.   The  cameras  were  manually 
guided  to  *  3  minutes  of  arc  during  e;q>osures  ranging  from 
1/10  second  to  10  seconds.    Although  good  pictures  were 
obtained  of  the  inner  corona,  the  photometry  was  not  suc- 
cessful, primarily  due  to  the  unavoidable  substitution  of  a 
Plexig^as  window  for  the  glass  optical  fiat  originally 
planned.   However,  it  was  demonstrated  ihat  very  cheap 
manual  guiding  can  provide  suitable  pointing  accuracy  ft  r 
many  experiments,  and  that  under  similar  conditions  it 
should  be  possible  to  guide  manually  to  *  4  minutes  of  arc 
over  the  entire  duration  of  totality.   The  advantages  of  using 
•uch  an  aircraft  for  this  purpose  are  listed,  as  weU  is 
some  problems  and  reooDunendattons  for  future  aer  nl 
expeditions.   (Author) 
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Brandeis  Univ.,  Waltham,  Mass. 
THEORETICAL  STUDIES  IN  ASTROPHYSICS. 
Pinal  rept.  for  1  Jul  61-30  Jun  64, 
by  Jack  S.  Goldstem.    30  Jun  64,  45p 
Contract  AF19  604  7283,  ProJ.  8608,  Task  860805 
AFCRL  64  572 

Unclassified  report 

Descriptors:  ('Astrophysics,  Theory),  Plasma 
medium.  Transport  properties.  Energy,  Wave 
transmission.  Neutrinos,  Planetary  atmospheres. 
Nebulae.  Blackbody  radiation.  Galaxies. 

Work  is  reported  in  brief  on  three  areas  of  research: 
a)  physics  of  dense  media  b)  physics  of  radiative  transfer 
and  c)  physics  of  stellar  associations.   Preliminary 
descriptions  of  research  on  planetary  nebulae  and  on 
globular  clusters  are  rqx>rte<l  in  two  ^ipendices.   (Author) 
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Naval  Research  Lab.,  Washington,  D.  C. 

CODE  AND  SEQUENCING  SYSTEM  FOR  AUTOMATIC 

WEATHER  STATIONS. 

Interim  rept.. 

fay  T.  E.  Marshall,  m  and  R.  B.  Bridge.  25  Jun  64. 
10^ 


Division  2  •  ASTRONOMY.  GEOPHYSICS  AND  GEOGRAPHY 


NRL6092 


Unclassified  report 


Descriptors:  (•Meteorological  parameters.  Processing), 
('Weather  stations.  Automatic),  (^Telemeter  sjrstems, 
Weatber  communications),  Oceaitographic  data. 
Measurement,  Data  transmission  systems.  Weather 
forecasting,  Analog-to-digltal  oooverters.  Coding, 
Sequence  switches.  Multiplex. 

Meteorological  and  oceanograi^c  Information  U 
frequently  required  from  critical  areas  wliere  routine 
enviromnental  obeerrations  are  either  not  made  or  can  be 
made  only  at  considerable  ejq>ense  and  time.    As  part  of  a 
continuing  program  to  develop  environmental  telemetering 
equipment  for  obtaining  data  from  remote  or  inaccessible 
regions,  a  code  and  sequencing  system  was  developed.   This 
system  Includes  an  analog-to-digital  converter  which 
employs  a  cyclic  Morse-code  number  system.   This 
number  system  eliminates  all  possibili^  of  ambiguity  as 
the  output  changes  from  any  digit  to  any  other  digit.   The 
code  and  sequencing  system  consists  of  a  multiplexer, 
encoder,  and  parallel-to-serial  code  converter.   The 
system  translates  the  resistance  of  transducer  elements 
to  Morse  code;  its  output  is  a  contact  closure  at  a  rate 
at  17  words  per  minute.  The  information  is  In  the  form  of 
three-letter  groins.   The  first  letter  identifies  the 
information  channel.   The  second  and  third  letters  provide 
the  transducer  readout  which  will  be  one  of  196  possible 
two-character  words.   (Author) 
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OTS  Prices; 
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Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 

HAYSTACK  POINTING  SYSTEM:    SUN. 

Group  rept., 

by  H.  E.  Prachtman.    29  Jun  64,  57p  L1.-1964-40 

Contract  AF19  628  500 

ESD  TDR64  355 

Unclassified  report 

Descriptors:  (*Compilers,  Position  finding),  (•ain. 
Position  finding).  Programming  (Computers),  Control 
sequences,  Digital  computers.  Astrophysics,  Antennas, 
Tracking. 

This  memorandum  describes  the  mefiiod  used  by  the 
Haystack  pointing  computer  program  for  obtaining  the 
celestial  coordinates  of  the  SUN  at  any  time.   (Auttior) 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

ON  STATIONARY  METEOROLOGICAL  MEASUREMENTS 

IN  LOWER  300-METER  LAYER  OP  THE  ATMOSPHERE, 

by  F.  Ya.  KIIdot.    6  Jul  64,  69p 

FTD  MT63  184,  TT  64  71163 

Unclassified  report 

Edited  machine  trans,  of  mono.  Izuchenie  Pogranichnogo 
Sloya  Atmosfery  s  300  Metrovoi  Meteorolgicheskol 
Bashnl  (Study  of  the  Boundary  Layer  of  the  Atmosphere 
Qrom  a  300-Meter  Weather  Towe^  jMoscoytl  1963, 
p.  3-40. 

Descriptors:  (•Meteorological  instruments.  Design), 
(•Weather  Stations,  Towers),  Meteorological  param- 
eters. Atmosphere,  Measiirement,  Weather  forecasting. 
Boundary  layer.  Automatic,  Instrumentation,  Operation, 
USSR. 


The  solution  of  practical  problems  associated  with 
processes  of  mixing  and  transport  of  Impurttles  in  th« 
lower  layer  of  atmosphere,  and  the  study  of  complex 
meteorological  processes  are  possible  only  with  a 
stable  system  of  automatic  meteorological  measure- 
ments during  the  entire  layer.   For  such  investigations 
there  have  been  used  lofty,  chiefly  radio-  and  televi- 
sion, mast  and  special  meteorological  towers.   Such 
structures,  equipped  by  a  complex  of  measuring  ap- 
paratus, serve  like  a  probe,  thrust  into  an  atmoq>herio 
layer.   A  complex  of  automatic  meteorological  mea- 
surements in  the  lower  300-n>eter  layer  of  atmosphere 
made  from  a  high  tower  is  described. 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohio. 

ALTITUDE  DISTRIBUTION  OF  CHARGED  PARTICLES 

IN  IONOSPHERE  AND  TRANSITIONAL  REGION 

BETWEEN  OXYGEN  AND  HELIUM  IONIC  LAYERS  BY 

DATA  PROM  EXPERIMENTS  WITH  ION  TRAPS  ON 

SATELLITE  •K0SM0S'-2, 

by  K.  L.  Grlngauz,  B.  N.  Goroxhankln,  N.  M.  Shyutte, 

and  G.  L.  CSdalevich.   7  Jun  64,  13p 

FTD  MT64  53,  TT  64  71154 

Unclassified  report 

Edited  machine  trans,  of  A^tademlya)  N^]  USSR. 
Doklady.  1963.  v.  151,  no.  3,  p.  660-563. 

Descriptors:  (•Ionosphere.  Charged  particles), 
(K:harged  particles.  Ionosphere),  (•SatelUtes  (Artificial), 
Atmospheric  souoding),  Iw'o,  Helium.  DlstributlOB, 
Upper  atmosphere.  Solar  radiation.  Scientific 
sateUites,  USSR. 
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VMsconsln  Univ.,  Madlsco. 

A  COMPARISON  OF  THE  HEAT  BALANCE  OF  LAKES 

IN  WINTER. 

Technical  rept.  no.  13. 

by  Joo  T.  Scott,    ^r  64.  l»3p 

Contract  Nonrl202  07,  Pro].  NR387  022 

Unclassified  report 

Descriptors:  (*Lakes.  Climatology),  (•Climatology. 
Lakes),  Periodic  variatioas,  Inland  waterways.  Heat, 
Temperatures,  Ice,  Water,  Albedo,  Snow,  Weather 
forecasting.  Heat  transfer,  Wisconsin.  Thickness. 

Study  of  fifty-three  lakes  in  Wisconsin  during  the  winter 
of  1962-63  showed  that  differences  of  lake  moipbometiy 
produce  large  lake-to-lake  variations  in  many  of  the  heat 
balance  terms  and  In  Ice  phenology.   Lake  depth  and  slxe 
are  the  most  significant  moiphometric  features  Inflneoclng 
heat  balance  and  phenology.   DUferences  In  lake  morphometry 
produce  a  larger  variation  in  ice  thickness  in  one  area  than 
a  latitude  difference  of  250  miles.   The  mean  temperature 
of  the  water  on  the  lake  closing  date  and  maximum  Ice 
thickness  are  significantly  correlated  with  mean  fetch  of 
tbs  lakes.   A  multiple  regression  analysis  shows  that  mean 
depth  is  not  significantly  correlated  wltti  these  two  fsotors. 
Lake  depth  InfhieDces  the  change  in  mean  temperature  of 
the  water,  especially  daring  cooling  and  for  a  short  period 
after  opening.   Shallow  lakes  close  before  deep  lakes. 
Opening  date  is  influenced  by  both  else  and  dqrth  of  the  lake. 
The  lakes  are  good  climatic  indicators  provided  moipiiom- 
etric  factors  which  produce  non-climatic  effects  are  taken 
into  account.   Maximum  ice  thickness  and  fc$e  phenology 
data  are  useful  climatic  indtoators.   (Author) 
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Army  Electronics  Research  and  DevekipiBeat  Agency. 

Fort  Monmouth,  N.  J. 

THE  MBTEROLOOICAL  SATELLITE  GROUND  PICTURB- 

RECBIVER  FOR  ARMY  MOBILE  USB, 

by  Neal  W.  AtUnsoo.   Nov  63,  84> 

Task  lAO  26001Aia6  01  { 

ABLRDL  TRa486  i 

^Aiclasslfled  report 

Descriptors:  (*Faoslmae  oommunlcatiM  systems, 
Meteorologioal  satellites).  (*Meleorok>gloal  satellites, 
FacslmUe  commimtoation  systems).  Mobile,  Weather 
forecasthig,  Cload  cover.  Video  slgnalsi.  Facsimile 
equipment.  Army. 

The  Meteorologioal  SateUite  Qroand  Plclttre-Reoelver  Ibr 
Army  mobile  use  is  an  experimental  mobile  reoelvliv 
station  which  provides  pbotofacsimlle  reproductions  of 
local  cloud-cover  pictures  transmitted  from  an  orbiting 
Nimbus  meteorologioal  satellite.   The  pictures,  in  the  form 
of  slow-scan  video  signals,  are  continuously  and  automal- 
oally  transmitted  from  the  satellite's  auttxnatlc  plctuie- 
transmlsslon  subsystem,  while  the  satelllie  Is  orbiting  the 
earth.  This  report  covers  the  design  of  (his  receiving 
statloa  with  all  necessary  equipment  to  receive  the 
telemetered  video  signals  and  reoonstrucit  these  signals  Into 
a  near  real-time  ckxid-oover  photographs 
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OTS  Prices:  HC  $3.00/MF  $0.78 

Lockheed-California  Co.,  Burbank. 
RESEARCH  ON  OCEANIC  FORECASTWd. 
Technical  progress  rept  for  1  Mar  63-2^  Feb  64, 
tay  Robert  M.  Lesser.   Apr  64,  86p   Lock>17747 
Contract  Nonr393S  00 

Undlasslftod  report 

Descriptors:  (*PrDgramming  (ComputeM), 
Ooeanographlc  daU).  (Ooeanographlc  data.  Dynamic 
programming),  (*Matbematioal  models.  Oceanology). 
DaU  processing  systems.  Motion.  Envlmnmental  tests. 
Ocean  bottom.  Ocean  currents,  Hydrostatics, 
Temperature,  Equations,  Input-ou^jut  devices. 
Wavelengths,  Mathematical  prediction,  Programmli^ 
languages,  undersea  warfare. 

Progress  to  date  on  research  in  oceanic  ftirecastlng  and 
analysis  is  described.   Work  was  perfomted  In  the  fol- 
lowing areas:  (1)  development  of  a  tbeoretfcal  dynamic 
model:  (2)  programming  the  model  for  the  IBM  7094 
daU  prooessii^  system;  (3)  studies  to  detearmine  opti- 
mum tprnoe  and  time  coordinates:  and  (4)  tests  utilizing 
different  distributions  of  isobsrio  surfaoesL 
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Army  Electronics  Research  and  Defekmtent  Agency, 

Fort  Monmoutti,  N.  J. 

THE  LIGHTNING  DISCHARGE, 

by  Helnx  W.  Kasemlr.   May  64,  4^ 

Task  lAO  11001B021  03 

ABLRDL  TRa401 

Dttlasstfled  report 

Descriptors:  (*Llghlnlng,  Bleotrlc  dlaohkrges), 
(•Thunderstorms.  Atmoopberics),  Electric  fields.  Space 
ofaaiges.  Cumulonimbus  cloods,  Photogrft|)hy,  Models 
(Simulations),  Distrlbatlan,  Classlfioatlqo.  Charged 
particles. 


The  stationary  electric  field  Inside  a  ttnmderstbrm,  which 
Is  generated  by  the  movement  of  charged  preclpitatloo 
particles,  causes  the  lightning  dtscharges.  In  the  electric 
field  of  the  lightning  stroke,  the  distribution  of  the  stattonsiy 
field  in  the  cloud  Is  reflected.  The  rqx>rt  shows  how 
different  types  of  llghtnli^  strokes  (cloud  or  ground 
diaohaifes)  are  connected  with  dUfbrent  Unds  of  field 
distzlbatlons  in  the  thundercloud.  This  leads  to  certain 
conclusions  of  the  precipltstlon  pattern  and  the  devek^ment 
stage  of  the  thunderstorm.  Electric  field  and  sferlcs 
reoords  of  different  ^rpes  of  thunderstorms  are  discussed, 
and  useful  parameters  In  the  field  records  are  pointed  out 
to  determine  characteristic  electric  features  of  Oie 
ttnmderstoim.   (AuOioz) 
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CaUfomla  Univ.,  Berkeley. 

ORIGIN  AND  HYDROLOGY  OF  CAVES  IN  THE  WmTE 

LIMESTONE  OF  NORTH  CENTRAL  JAMAICA. 

by  Thomas  Aley.   Feb  64,  36p 

Cootraot  Nonr3656  03,  Pro].  NR388  067 

Unclassified  report 

Descriptors:  (•Structural  geology,  Jamaica),  (*Jamaloa, 
Structural  geology).  Hydrology,  Limestone,  Erosion, 
Geology. 

The  oaves  of  the  WUte  Limestone  of  north  central 
Jamaica  are  dived  into  the  classes:  quiet-water  solution 
oaves,  stream  caves,  and  vertical  caves.   Their  mode  of 
origin  distinguishes  the  three.   The  generalized  hydrology 
of  the  area  is  considered.  Three  hydrologic  conditions  ~ 
steeply  inclined  movement,  gently  <nr.iin<irt  movement, 
static  storage  ~  are  recognized  and  studied  separately. 
The  importance  of  vertical  shafts,  solution  tubes.  Joints, 
and  honeyoomb  limestone  in  the  downward  transport  of 
water  are  discussed  and  the  need  for  further  research  is 
recognised.  Stream  oaves  are  the  prime  agents  for  the 
lateral  movement  of  ground  water.   Possible  reasons  for 
the  poor  development  of  underground  stream  chaimels  in 
the  region  are  discussed.   Almost  all  that  is  known  about 
water  in  long  term  storage  comes  from  studies  in  the 
drained  quiet-water  solution  caves.   The  possibilities  of 
exploiting  this  water  are  considered. 
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Foreign  Tech.  Dlv..  Air  Force  Systems  Command,  Wright- 
Patterson  AFB,  Ohio. 

STUDY  OF  THE  VBLOCmBS  OF  LONGITUDINAL 
ELASTIC  WAVES  ON  PERFORATED  MOI»LS,  SATURATED 
WTTHUQUIDS. 

by  G.  L  Petkovlch  and  T.  Z.  VerUtskll. 
24  Jul  64,  6p 
FTD  TT64  210;  TT  64  71167 

Unclassified  report 

UnedOted  rough  draft  trans,  of  Akademlya  Nauk  URSR 
JKlevJ,   Dopovldl,  1963,  no.  11,  p.  1470-1473. 

Descriptors:  (*QeophyBics,  Porous  msterlals),  (•Mechani- 
cal waves.  Propagation),  Rock  (Geology).  Seismic  waves. 
Velocity,  Liquids,  Petroleum,  Elasticity.  Acrylic  resins. 
Aluminum  alloys.  Models  (Simulations).  USSR. 

The  possibility  is  abown  of  utilizing  periorated  materials 
for  two  dimensional  seismic  modeling  and  the  development 
of  a  method  for  stuctylng  the  r^tes  of  elastic  waves  In 
perforated  plates  with  network  of  holes  of  various 
■tnioture. 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 

Wiight-Pattereon  AFB,  C«ilo. 

AGE  AND  EVOLUTION  OF  MBTEORITIC  AND 

TERRESTRIAL  MATTER  IN  UGHT  OF  RECENT 

INVESTIGATIONS, 

by  V.  L  Baranov  and  K.  G.  Knorre.  31  Jul  64,  Sip 

FTD  MT64;  TT  64  71172 

Unclassified  report 

Edited  machine  trans,  of  Meteoritika  (USSR)  1961, 
T.  21,  p.  15-31. 

Descriptors:  (*Geologlcal  age  determination,  Meteorites), 
(♦Meteorites,  Geological  age  determination).  Space 
environmental  conditions.  Earth,  Radioactive  Isotopes, 
Nuclear  particles.  Half  life,  Radiochemistry,  USSR, 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

COMPOSITION,  STRUCTURE,  AND  CONDITIONS  OF 

CRYSTALLIZATION  OF  IRON  METEORITES, 

by  A.  A.  Yavnel'.   28  Jul  64,  25p 

FTD  MT64  283,  TT  64  71173 

Unclassified  report 

Edited  machine  trans,  of  Meteoritika  (USSR)  1962, 
V.  22,  p.  83-93. 

Descriptors:  (*Meteorites,  Iron),  Chemical  analysis, 
Nickel,  Cobalt,  Phosphorus,  Sulfur,  Crystallization, 
Crystal  structures.  Alloys,  USSR. 

Phase  composition  of  iron  meteorites  is  e;q>lained  by 
pliase  diagram  of  complex  Fe-Ni-Co-P-S  system.  Composi- 
tion and  relationship  of  phases  of  meteorltic  iron  in  first 
approximation  are  explained  by  phase  diagram  of  Fe-Ni 
system.    Ambiguous  connection  between  structure  and 
composition  of  iron  meteorites  (nickel  content)  testifies 
to  difference  of  conditions  of  their  recrystalllzatlon.   Iron 
meteorites  consist  of  four  gproups,  differing  in  content  of 
small  impurities  of  gallium  and  germanium,  recrystalllza- 
tion  of  which  occurred  under  different  conditions.   E]q>er- 
imental  data  on  nonuniform  compositlc»  of  separate  phases 
of  meteorltic  iron  (taenite,  kamaclte,  schreiberslte. 
rliabdite,  and  troillte)  attest  to  absence  of  equilibrium 
conditions  of  its  crystallization  both  at  comparatively  low 
and  at  higher  temperatures.   This  conclusion  Is  confirmed 
by  results  of  Investigation  of  relationship  of  phases  and 
study  of  structure  Iron  meteorites.   Considering  excep- 
tionally large  size  of  crystals  of  alpha-and  gamma-phases 
in  iron  meteorites,  conditions  of  formation  of  meteorltic 
iron  can  be  considered  ({ui8l-e<|Liilibrium.  (Author) 
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Defense  Research  Lab.,  Univ.  of  TeAs,  Austin. 

PRACTICAL  ASPECTS  OF  BOTTOM  PRESSURE 

STUDIES, 

Acoustical  rept., 

by  G.  E.  Ellis  and  J.  L.  Collins.    29  Jun  64,  135p 

DRL-A-222 

Contract  N62306  1358 

Unclassified  report 

Descriptors:   (•Hydrostatic  pressure,  Ocean  bottom). 
Oscillation.  Ocean  waves.  Marine  geophysics.  Hydrophones, 
Measurement,  Oceanograpblc  data.  Data  processing 
systems.  Statistical  analysis,  Oceanology. 


This  report  discusses  a  technique  for  studying  pressure 
fluctuations  at  the  ocean  bottom  and  relating  this  Information 
to  surface  wave  motion.   The  stud^  will  be  adapted  to  cover 
the  wave  spectrum  from  wind  waves  to  long  waves  with 
periods  in  the  kllosecond  range.   Tidal  effects,  however, 
will  not  be  included  in  the  study.    A  treatment  of  the 
instnunentatlon  for  sensing  and  recording  the  bottom 
pressure  fluctuations  is  given.   The  sensing  element  or 
pressure  head  is  the  sollon  infrasonic  pressure  hydrophone. 
The  spectral  analysis  techniques  which  utilize  statistical 
methods  and  sampled  data  procedures  is  de8crit>ed.    The 
analysis  of  both  single  and  multiple  (simultaneously 
recorded)  data  records  is  discussed.    A  resvune  of  the 
stuc^  or  program,  Including  a  discussion  of  the  presentation 
of  the  various  measured  wave  parameters  is  presented. 
The  use  of  bottom  pressure  data  to  determine  the  relation 
between  the  pressure  fluctuations  at  the  surface  and  bottom 
of  the  ocean  is  discussed.    A  detailed  description  of  the 
use  and  calibration  of  the  entire  bottom  pressure  measuring 
system  and  a  glossary  of  some  of  the  more  common  terms 
used  in  spectral  analysis  are  also  given. 
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Iowa  State  Univ.,  Iowa  City. 

SOLAR  X-RAY  OBSERVATIONS  BY  INJUN  I, 

by  B.  Maehlum,  L.  A.  Frank,  and  J.  A.  Van  Allen. 

Jul  64.  38?   SUI-64-27 

Contract  N9onr93803 

Unclassified  report 

Descriptors:  (*Solar  radiation,  X-nqrs),  (*X-rays,  Solar 
radiation).  Sun,  Solar  flares.  Electromagnetic  waves. 
Measurement.  Scientific  satellites.  Geiger  counters. 
Astrophysics,  Data. 

On  the  basis  of  36  random  observations  of  the  sun  during 
July-August  1961  with  a  thin  mica  wlndo4y  Geiger  tube  on 
satellite  Injtm  I,  it  is  found  that:    (a)  p4  'quiet  day'  solar 
x-ray  flux  at  a  A.U.  In  the  wave  lengt^  range  lambida  < 
14  A  is  about  1  X  0.001  ergs  (sq.  cm  sec)  to  the  minus  1 
power  a  value  which  is  approximately  Independent  of  the 
assumed  black  body  temperature  of  the  emitting  areas  of 
the  sun  over  Oie  temperahire  range  0.8  to  8  x  1,000,000K. 
(b)  There  is  clear  enhancement  of  such  x-ray  flux  during 
visual  solar  flares — by  a  factor  of  about  4  during  1  or  1^- 
flares  and  by  a  factor  of  about  40  during  a  i*  flare.   The 
highest  flux  in  the  region  lambda  <  14  A  is  0.04  ergs 
(sq.  cm  sec)  to  the  minus  1  power  during  a  3+  flare  on 
July  20,  1961.    The  corresponding  total  flux  for  an  assumed 
black  body  temperature  of  2  x  1,000,OOOK  is  0.2  ergs 
(sq.  cm  sec)  to  the  minus  1  power,    (c)  The  time  required 
for  the  solar  i^ray  emission  to  return  to  quiescent  values 
after  a  flare  of  Importance  1  is  1  to  2  hours.    For  more 
Important  flares  the  time  is  greater.   (Author) 
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Naval  Postgraduate  School,  Monterey,  Calif. 
DAILY  AND  QUASI-WEEKLY  BEACH  PROFILE 
CHANGES  AT  MONTEREY,  CALIFORNIA. 
Master's  thesis. 
by  James  E.  Koehr  and  John  D.  lUdirbough.  1964,  72p 

Unclassified  report 

Descriptors:  (*Beaches,  Callfomla),  Sand,  Cooflgura- 
tions.  Erosion,  Sedimentation,  Water  waves.  Tides,  Hydro- 
graphic  surveying.  Marine  geology.  Periodic  variations. 

Sand  heights  measured  on  two  beach  profiles,  supple- 
mented by  wave  and  tide  data,  were  oollected  on  daily  and 
quasi-weekly  bases  for  Del  Monte  Beach  between  Ju^  13, 
1963,  and  March  31,  1964.  This  bncih,  ooBoppswl  of 
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fine  quartz  sand.  Is  located  in  a  sheltered  IndentaUon  where 
long,  low  swell  predominates.   Analysis  of  the  data  re- 
vealed a  dynamic  beach  characterized  bT  constant  daily 
changes  In  the  lower,  active  zone.   No  clear-cut  seasonal 
variation  in  exit  and  fill  was  evident,  but  large  cycles  ^  out 
and  fill  having  durations  of  ten  to  twenty  dajrs  occurred 
Irregularly  throughout  the  period.   Daily  sand-level  changes 
were  attributed  to  constantly  changing  wave  conditions. 
It  was  concluded  that  further  research  on  sand  beaches 
should  include  wave  and  sand-level  obseirvatims  taken  on  a 
dally  basis.  (Author) 
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Naval  Postgraduate  School,  Monterey,  CaW. 
THE  DISTRIBUTION  OF  TROPOSPHERIC  VELOCITY 
DIVERGENCE  WITH  RESPECT  TO  PRESSURE  SYSTEMS. 
Master's  thesis, 

by  Robert  F.  Aldeo  and  Glenn  C.  Rosenberger.    1964,  68p 

Unclassified  report 

A  portion  of  this  document  contains  fine  detail  which  may 
'  not  reproduce  well. 

Descriptors:  (•Weather  forecasting.  Mathematical  predio- 
tton),  (•Troposhere,  Atmospheric  motion),  Barometric 
pressure.  Wind,  Velocity,  Thermodynamics,  Air  mass 
.  analysis.  Programming  (Computers),  Msteorologioal 
charts.  Meteorology. 

With  the  aid  of  an  electronic  oonqwter,  v^ocity  divergence, 
vertical  velocity,  and  thermal  advection  computations 
are  performed  at  the  standard  pressure  levels.   These  param- 
eters are  then  related  to  tropospheric  pressure  systems, 
classified  acoording  to  subsequent  development  or  non-de- 
velopment.  Typical  plan  view  and  cross  section  patterns  are 
presented.  (Author) 
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Naval  Postgraduate  School,  Monterey,  Calif. 

HKxHER  ORDER  FINITE-DIFFERENCE  APPROXIMATIONS 

IN  NXnCBRICAL  WEATHER  PREIXCTION, 

If  aster's  thesis, 

by  Donald  Chin.    1964,  37p 

sslfled  report 
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A  portion  of  diis  document  contains  fine  mtall  which 
may  not  reproduce  well. 

Descriptors:  (•Weather  forecasting.  Malfaematioal 
predictions).  Meteorological  parameteiB,  Mathematical 
models.  Errors,  Reduction,  Difference  equations. 
Numerical  methods  and  procedures,  Pxngranuning 
(Computers),  Meteorological  charts.  Meteorology. 

One  method  of  rechicing  truncation  error  in  numerical 
prediction  is  the  use  of  more  accurate  finite-difference 
approximations.   A  relatively  simple  barotropic  model, 
similar  to  the  one  currently  in  use  by  tiie  Fleet  Numerical 
Weather  Facility  (FNWF),  M(mterey,  CalUomla,  is 
employed  as  a  basic  program  in  testing  several  higher 
order  finite-differencing  schemes.    Forecasts  were 
oopqiuted  to  24  and  4B  hours  with  modiftoatlons  of  the 
'  basic  model,  and  oonqMulsons  were  made  with  the  analyses 
at  verifying  time.   It  is  the  Intent  of  this  study  to  determine 
the  effects  of  some  higher  order  flnite-dtflerence  approxi- 
matlops  in  this  numerical  predlotlOB  modeO,  (Author) 
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MORPHOLOGT  OF  UNSTABLE  WAVES  IN  A  BARO- 

CLINIC  JET.  ■  -'  ~ 

Master's  ttiesis, 

by  Stanley  P.  Lewis.   1964,  242p 

Unclassified  report 

Descriptors:  (*Jet  streams  (Meteorology),  Mathe- 
matical models),  (*Weather  forecasting,  Mathematlosl 
prediction).  Wind,  Velocity,  Barometric  pressure. 
Perturbation  theory.  Thermodynamics,  Partial  differential 
equations.  Programming  (Computers),  Meteorological 
charto.  Meteorology. 

Solution  of  a  system  of  second-order  partial  differential 
equations  obtained  from  linearized  ^iproximations  to  the 
vortlcity  and  thermodynamic  equations  yields  phase 
velocities  and  amplitude  functions  which  are  utilized  to 
compute  particular  solutions  of  the  perturbation  stream 
function  field  over  a  net  of  grid  pointe.   These  values  are 
combined  linearly  to  obtain  general  solutions  over  the 
entire  wave  which  describe  the  three-dimensional  structure 
of  the  perturbations  for  selected  time  Intervals.   Equations 
for  the  particular  and  general  perturbation  vertical  pressure 
velocities  are  set  forOi.   A  selection  of  cases  representing 
various  vertical  and  lateral  wind  profiles  and  static  sta- 
bility fields,  wave  lengths,  and  latitudes  are  pictured  in 
:  three  dimensions  over  a  72-hour  period.   These  preliminary 
results  Indicate  unexpected  retrogression  of  waves  of 
moderate  wave  length  imposed  upon  a  current  exhibiting 
vertical  and  horizontal  )et-like  flow.   (Author) 
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Naval  Postgraduate  School,  Monterey,  Calif. 

NUMERICAL  ANALYSIS  AND  PREDICTION  OF  CLOUD 

AND  PRECIPITATION  PATTERNS. 

Master's  thesis, 

by  E.  Lee  Geraldson  and  C.  D.  Ckmer.  1964,  29p 

Unclassified  report 

Descriptors:  (•Weather  forecasting.  Mathematical 
prediction).  Atmospheric  precipitation.  Cloud  cover, 
Mathematical  models.  Air  mass  analysis.  Dew  point. 
Programming  (Computers),  Meteorological  charts. 
Meteorology. 

Present  numerical  weather  producto  do  not  Include  a 
current  analysis  or  a  forecast  of  large  scale  occurrence 
of  cloudiness  and  prec^ltatlon.    The  model  used  in  this 
paper  uses  vertical  velocities  and  dew-point  depressions 
at  the  levels  of  850,  700  and  500  mb  as  Inputs  to  a  diagram 
which  determines  the  accompanying  weather  parameter. 
Good  results  were  obtained  for  a  current  analysis,  but  the 
prognosis  scheme  used  proved  to  be  unsatisfactory  at  the 
present  time.   The  model  is  programmed  for  the  Control 
Data  Corporation  1604  digital  computer  to  utilize  the 
operational  ou^Mt  of  machine-processed  data  and  analysis 
IftTXhiced  by  the  U.  S.  Navy  Fleet  Numerical  Weather 
FaoiUty  (FNWF),  Monterey,  California.    (AuUior) 
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Naval  Postgraduate  School,  Monterey,  Calif. 

ON  THE  THERMAL  STRUCTURE  OF  WAVES  IN  A 

SIMPLE  BAROCLINIC  MODEL  INCLUDINQ  FRICTION. 

Master's  Uiesls, 

by  Donald  B.  Caverly.   1964,  3^ 

Unclassified  report 

Desc  rotors:  (•Atmospheric  motion,  Numerical 
analysis),  (♦Weather  forecasting.  Mathematical  prediction), 
Atmoqiheric  teoqwrature.  Barometric  pressure.  Friction, 
Vortices,  Equations,  Air  mass  analysis,  Theixnoctynamios, 
Mattiematloal  models.  Meteorology. 
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Begtnnln^  with  linearised  forms  of  Oie^vorticity  equation 
and  the  first  law  of  thermodynamics  applied  to  a  simpl' 
barocUnlc  model  including  friction,  an  analytic  solution 
is  obtained  which  describes  the  time  variation  of  the 
relative  phase  angle  between  the  tenc^wrature  and  pressure 
waves  in  Oe  atmospiiere.   It  is  found  tiiat  for  unstable 
waves  the  atmosphere  tends  toward  a  state  where  the 
temperature  wave  lags  the  pressure  wave.   The  time 
varlatiaa  of  the  amplitude  aad  relative  phase  depends  on  the 
initial  value  of  the  phase  difference,  but  be.  ultimate 
an^  by  which  the  temperature  field  lags  the  pressure 
field  dqwnds  only  on  the  drag  coefficient,  certain  atmos- 
piteilc  parameters,  and  the  wavelength  of  the  waves. 
Figures  are  included  to  show  the  variation  with  time  and 
initial  phase  difference  of  the  amplitude  and  the  relative 
ptiase.    Also  shown  are  the  effects  on  the  amplitude  and 
terminal  value  of  the  phase  difference  due  to  variations 
in  the  drag  coefficient  and  other  parameters.   (Author) 
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Naval  Postgraihiate  School.  Monterey.  Calif. 
SOME  NUMERICAL  EXPERIMENTS  WITH  THE 
PRIMITIVE  EQUATIONS  OF  MOTION. 
Master's-thesis, 

by  Charles  L.  Bennett  and  LesUe  L.  Britten.    1964.  4^ 

Unclassified  report 

Descriptors:  (*Weather  forecasting.  Mathematical 
prediction).  Mathematical  models.  Wind,  Atmospheric 
temperature.  Equations,  Motion,  Difference  equations. 
Programming  (Computers),  Meteorological  charts. 
Meteorology. 

A  simple  primitive-equation  model  for  numerical 
prediction  of  wind  fields  and  temperature  fields  at  800  and 
400  mb  Is  developed  and  programmed.   Numerical 
experiments  are  conducted  with  this  model  in  an  effort  to 
suppress  the  spurious  instability  oicountered  in  solution 
of  the  primitive  equations.   The  model  proves  to  be  very 
sensitive  to  spatial  finite-differencing  schemes.  The 
schemes  developed  in  this  study  tend  to  suppress  the 
instability  resulting  from  truncation  and  round-off  error. 
Instability  resulting  from  unrealistic  boundary  conditions 
for  a  limited  forecast  region  is  reduced  by  not  allowing 
advection  across  the  boundaries  and  appears  to  be 
oontrolled  by  the  finite-dltlerencing  schemes  used  in  this 
study.   (Author) 
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Naval  Postgraduate  School,  Monterey,  Calif. 
VERIFICATION  OF  A  MODEL  FOR  ESTIMATING 
MAXIMUM  DEPTH  OF  CONVECTIVE  MIXING. 
Master's  thesis, 
by  Charles  L.  Davis.   1964.  37p 

Unclassified  report 

Deecrlptors:  (*Oceans  models.  Convection),  (*Coavection, 
Ocean  models).  Mathematical  models,  Oceans,  Thermal 
properties.  Density,  Salinity,  Distribution.  M^iping, 
Marine  geoptqrslcs,  Ooeanology. 

A  method  of  estimating  the  depth  of  homogeneous 
mixing  in  the  upper  layer  of  a  two-layer  ocean  is  discussed. 
The  method  applies  during  the  period  of  general  heat  loss 
from  the  ocean  surface  and  is  based  upon  convectlve 
processes  occurring  within  the  homogeneous  layer.   The 
model  used  is  one  developed  by  N.  P.  Bulgakov,  density 
and  salinity  distribution  with  depth  are  plotted  from  the 
surface  throtigb  the  halocllne.   The  model  was  tested  using 
data  taken  during  the  winter  months  over  a  five  year 
period  at  Ocean  Weather  SUtlon  'P'  located  in  the 


northeastern  Pacific  Ocean.  The  oooclusloos  rescbed 
show  that  the  model  has  two  inqiortant  features;  first, 
it  clearly  demonstrates  the  Impoztant  factors  causing 
convectlve  processes  to  oocur-^^and  second,  it  can  be 
us^ul  in  separation  of  effects  of  the  oobveotlve  process 
from  those  of  other  mixing  or  nonmlxing  processes  in  the 
upper  ocean  layer.  (Author) 
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Naval  Postgraduate  School.  Monterey.  Calif. 
SIMPLIFIED  SPECTRAL  FORECASTS  OF  SEA  AND 
SWELL  WAVES  BY  GRAPHICAL  MEANS. 
Master's  thesis, 
by  Bernard  F.  Cxaja  and  Donald  W.  Stevenson. 

1964.   601p 

Unclassified  report 

Descriptors:    (♦Ocean  waves,  Mathematical  prediction), 
(♦Graphics,  Oceanograpbic  data).  Marine  meteorology. 
Oceans,  Surface  properties.  Wind,  Weather  forecasting. 
Programming  (Conqiuters),  Nimierlcal  analysis. 

The  spectral  meOKxi  of  sea  and  swell  wave  forecasting 
yields  more  meaningful  results  than  do  other  forecasting 
methods.   To  shorten  the  time  required  to  make  such  a 
forecast,  high-speed  computer  methods  and  the  Pierson- 
Neumann-James  qtectra  were  used  to  make  qiectral  fore- 
casts and  display  the  results  in  graphic  form  for  several 
synoptic  wea^r  models  and  a  wide  range  of  wind  and  fetch 
speeds.    Forecasts  were  completed  for  a  stationary  fetch 
model,  a  fetch  moving  to  leeward  and  a  fetch  moving  to 
windward.   Computations  were  made  with  ttie  assumptions 
ttiat  a  rectangular  generating  area  could  be  delineated;  that 
a  spatially-uniform  mean  wind  existed;  that  this  wind  did  not 
Increase  or  decrease  until  the  time  of  forecast;  and  finally 
that  If  the  fetch  were  moving,  its  movement  was  steady.   The 
following  parameter  limits  were  established:  (a)  wind  speeds, 
13  to  53  knots;  (b)  speed  of  the  generating  area,  15  knots  to 
and  Including  the  wind  speed;  'c)  forecast  times,  6  to  72  hours. 
Results  of  the  forecasts  are  plotted  on  approximately  250 
graphs  which  show  the  geographic  distribution  of  spectral 
sea  or  swell  components  relative  to  the  fetch  at  forecast 
times.   (Autfaoi) 
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LIBRATION  OF  THE  CLOSE  APPROACHES  OF  PLUTO 

TO  NEPTUNE, 

by  C.  J.  Cohen  and  B.  C.  Hubbard.   3  Aug  64,   16p 

NWL  1945 

Unclassified  report 

Descriptors:   (•Phrto,  Orbital  trajectories).  (♦Orbital 
trajectories.  Oscillation),  Perturbation  theory.  Geometry, 
Stability,  Celestial  mechanics. 

The  orbits  of  tlie  five  outer  planets  were  computed  by 
special  perturbations  over  120,000  years.   There  was  r^ 
vealed  a  remarkable  libration  of  the  close  approaches  of 
Pluto  to  Neptune  such  that  the  distance  between  the  bodies 
is  never  less  than  18  AU.   The  mechanism  of  the  libration 
is  described.   It  is  concluded  ttiat  the  orbit  of  Pluto  is  safe 
from  very  close  approaches  to  Nq>tUDe  and  no  particular 
instability  results  from  the  fact  that  ttie  radius  of  perihelioB 
of  Phito  is  less  than  the  radius  of  the  orMt  of  Neptame.   The 
period  of  the  oscillation  is  about  19.670  years  and  the 
amplitude  is  about  76  dsgress.   (Author) 
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THE  FREEZINO  INDEX  IN  NEW  ENQI 

Special  rept. 

by  Oeoise  D.  Oilman.  Jun  64.  39n 
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U  ^sUssified  report 

Descriptors:  (♦Freezing,  Cllmatoiogy)|,  (♦Climatology. 
Freezing),  Water,  Snow,  Temperature.  Maps,  Wind, 
Air,  Penetration.  Ice,  Connecticut,  SoQs,  Maine,  Tables, 
Massachusetts,  New  Hampshire,  Rhode  Island. 
Vermont,  Geography. 


This  report  presents  a  summatloo  of  normal  and 
oolder-than-normal  air-freezing  indexes  for  New  Bngifltyj. 
Freezing  index  maps  and  empirical  relationships  are 
included  for  use  when  adequate  local  data  are  not  available. 
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Space  Sciences  Lab.,  General  Electric  th^ 

Philadelphia,  Pa. 

INVESTIGATION  OF  CHEMICAL  KINETICS  OF 

ATM06PHEIUC  DEIONIZATKW. 

Pinal  Tvpt, 

by  M.  H.  Bortner  and  V.  D.  Povard.    Mar  64,  83p 

Contract  AF19  604  8820,  Proj.  8663,  Tt^cs  865302. 

07010 

AFCRL  64  496 

Bifled  report 
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Tt^u86l 
uUussi 


Descriptors:  (♦Atmosphere,  Electron  density), 
(♦Electron  density.  Atmosphere),  Reaotlon  kinetics. 
Ionization,  tons,  Dlssoclatlab,  Recombination  reactions. 
Nitrogen,  Oxygen,  Geophysics.  i 

The  chemical  kinetics  which  control  the  decay  of 
electron  density  following  a  nuclear  burst  are  discussed 
and  values  are  suggested  for  the  rate  constants  of  all 
reactions  of  importance  in  the  overall  process.   An 
analysis  of  the  chemical  kinetics  of  the  normal 
atmosphere  at  100  km  is  given  and  those  of  various 
nitrogen-containing  species  at  70  km  are  analyzed 


showing  the  probable  importance  of  N20.  The  results  to 
date  on  the  program  for  the  determination  of  the  rate 
constant  of  the  dissociative  recombination  of  NO(+)  are 
given.   The  results  of  the  theoretical  calculation  of  the 
rate  constants  of  the  0(-t-)+0(-)  and  N(-f^)-fO(-)ion-ion 
recombination  reactions  are  reviewed.   (AuUior) 
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Midwest  Research  Inst.,  Kansas  City,  Mo. 

INVESTIGATION  OF  TERRAIN  ROUGHNESS. 

Final  rept. 

by  Frank  Turner  and  A.  J.  Bossert.   May  64.  4ep 

Contract  DA44  177tc846.  Taak'lD021701A04902. 

formerly  Task  9R97  01  005  02 

TRECOM  TR64  19 

Unclassified  report 

Descr^itors;  (♦Surveying,  Terrain),  (♦Optical  equip- 
ment. Surveying).  (•Terrain),  Topology,  DaU  processing 
systems.  Measurement.  Deformation,  Deaign,  Proerammlns 
(Computers).  ^^  * 

Field  operational  capabUlties  were  provided  for  a 
modification  of  the  existing  terrain  profilometer  system. 
These  capabUlties  were  then  tested  in  a  series  of  surveys 
run  in  the  vicinity  of  the  Yuma  Proving  Ground.   A  conqxiter 
program  was  developed  and  used  to  reduce  the  terrain 
daU  to  a  continuous  profile.   A  post-operational  modifica- 
tion was  made  following  the  survey  work  to  improve  ttte 
system  accuracy  and  efficiency.   (Author) 
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Peonsalt  Chemicals  Corp.,  Philadelphia,  Pa. 

mOH  TEMPERATURE,  fflGH  PRESSURE  SYNTHESIS 

OF  A  NEW  BISMUTH  SULFIDE. 

Technical  rept.  no.  40, 

by  M.  S.  Silyerman.   Jul  64,  3p 

Contract  Noar2687  00,  ProJ.  NR356  408 

Unclassified  report 

Descriptors:  (*Blsmath  compounds.  Sulfides), 
Synthesis  (Chemistry),  Chemical  analysis.  X-ray 
diffraction  analysis.  Molecular  structure. 

A  new  bismuth  sulfide  (emperical  formula  BiS2)  was 
prepared  by  subjecting  a  4:11  atomic  mixture  of  Bl  and  S 
to  a  pressure  of  50kb  and  a  temperature  of  800C  for  5-10 
min.    Results  of  cbemlcal  and  X-ray  analjrses  are  given. 
Although  the  structure  could  not  be  established  with  cer- 
tainty, it  is  probable  that  Bi  is  present  In  both  the  3-t- 
and  5+  states  as  in.  e.g.,  Bi(3<i-)  (BiS4)  (3-). 


AD-602  990  Div.    4 

OTS  Prices:  HC  $2.00/MF  $0.50 

Florence  Univ.  (Italy). 

RESEARCH  ON  THE  INFLUENCE  OF  THE  NATURE 

OF  THE  LIGAND  ON  THE  STEREOCHEMISTRY 

TRY  OF  THE  NICKEL  (II)  AND  OTHER  1ST  ROW 

TRANSITION  METAL  COMPLEXES  WITH  SCHIFF 

BASES. 

Final  technical  rept.  no.  1,  1  Jun  63-1  May  64, 

by  Lulgl  Sacconi.    1  May  64,  32p 

Contract  DA91  591EUC2965 

Unclassified  report 

Descriptors:  (*Complex  compounds.  Stereochemistry), 
(♦Nickel  compounds,  Complex  compounds),  (*Cobalt 
compounds.  Complex  compounds).  Salicylates,  Alde- 
hydes, Organic  nitrogen  compounds.  Molecular 
structure.  Chemical  bonds.  Thermochemistry, 
^)ectroscopy.  Magnetic  properties.  Dielectric  proper- 
ties. Polarization,  Italy. 

The  solid  and  liquid  state  steiic  conflgurationB  of 
several  bis-(N-alkyl8alicylaldlmlno) -nickel  (II)  com- 
plexes were  examined  spectrophotometrically  and  by 
magnetic  and  dielectric  polarization  measurements.    It 
was  found  that  the  n-propyl  derivatives  are  planar,  the 
t-butyl  derivatives  pseudo-tetrahedral,  and  the  sec- 
alkyl  derivatives  either  planar  or  pseudo-tetrahedral. 
Thermochemical,  electronic,  and  steric  implications 
are  discussed.  R-N-8alicylaldlmine-cobalt(III)  com- 
plexes were  found  to  exist  in  the  trans-octahedral 
configuration  only. 


AD-603  009  Dlv.   4,  14 

OTS  Prices:  HC  $7.00/MF  $1.75 

Foreign  Tech.  Div.,  Air  Force  Systems  Connimand, 

Wri^- Patterson  AFB,  Ohio. 

ANALYSIS  OF  HIGH-MELTING  COMPOUNDS, 

by  G.  V.  Samsonov  and  A.  T.  Pilipenko.    17  Jun  64, 

349p 

FTD  TT63  814;  TT  64  71140 

Unclassified  report 

Unedited  rough  draft  trans,  of  mono.  Analiz  Tugc^lavkikfa 
Soedinenii,  Moscow.  1962.  p.  7-256. 


Descriptors:  (^Refractory  materials.  Chemical  analysis). 
Heat-resistant  materials.  Chemical  properties.  Refractory 
metals,  Rare  earth  compounds.  Boron  compounds,  Silicon 
compounds,  Borides,  Carbides,  Nitrides,  Silicides, 
Fboephides,  Sulfides,  USSR. 

A  summary  is  given  of  data  obtained  from  the  world 
literatiire  and  by  original  researches  concerning  the 
properties  of  refractory  compounds  and  methods  for  their 
analysis.   Attention  is  given  to  the  borides,  carbides, 
nitrides,  silicides.  phosphides,  and  sulfides  of  refractory 
and  rare-earth  metals,  and  to  the  carbides  and  nitrides  of 
boron  and  silicon. 


AD-603  037 
OTS  Prices: 


DlT.  4 
HC  $2.00/MF  $0.50 


Royal  Inst,  of  Tech.,  Stockholm  (Sweden). 
DISSOCIATION  OF  ETHANE  MOLECULE  IONS  FORMED 
IN  CHARGE  EXCHANGE  COLLISIONS  WITH  POSITIVE 
IONS.    ION-MOLECULE  REACTIONS  OF  ETHANE, 
by  H.  von  Koch.    30  Apr  64.  44p 
Grant  AF  EOAR63  68. 
AFCRL  64  578  - 

Unclassified  report 

Descriptors:  (*Hyd[rocarbons,  Dissociation). 
Deuterated  compounds.  Ions,  Hydrides,  Protons, 
Exchange  reactions.  Ion  bombardment.  Mass  spectroscopy. 
Chemical  bonds.  Valence.  Molecular  structure.  Reaction 
kinetics.  Sweden. 

Mass  spectra  of  ethanes  (C2D6,   C2H6,  %nd   CH3CD3) 
were  obtained  after  charge  exchange  with  slow  positive 
Ions.    The  intensities  of  the  peaks  were  plotted  as  a 
function  of  the  energy  absorbed  by  the  molecule  during 
the  charge  exchange.   Integration  of  these  curves  gives  a 
mass  spectrum  In  reasonable  agreement  with  that  obtained 
in  electron  Impact.   The  most  Interesting  of  the  Ion-molecule 
reactions  observed  at  low  velocity  of  the  incident  ion  Is 
COH±   ±  C2D6  yields  C2D6H±   *  CO.    The  way  In  which 
the  Ion  formed  dissociates  Indicates  that  the  Ionized  carbon 
In  this  Intermediate  ion  must  be  considered  as  having  the 
valency  five  with  all  bonds  of  approximately  equal  strengths. 
(Author) 


AD-603  040  Dlv.  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Davies  (Edward)  Chemical  Lab..  Univ.  Coll.  of  Wales. 

Aberystwyth. 

MOLECULAR  PARAMETERS  AND  BOND  STRUCTURE. 

PART  3.  CARBON-OXYGEN  BONDS. 

Scientific  rept.  no.  9, 

by  J.  A.  Ladd.  W.  J.  OrvUle-Thomas,  and  B.  C.  Cox. 

8  May  64.   25p 

Contract  AF61  052  691 

AFCRL  64  508 

Unclassified  report 

Descriptors:  (*Chemlcal  bon(te.  Field  theory). 
(♦Carbonates,  Chemical  bonds).  Atomic  orbltals. 
Carbon.  Oxygen.  Valence.  Force  (Mechanics),  Vibration, 
loos.  Ionization  potential.  Functions,  Great  BrlUln. 

Using  accurately  known  bond  stretching  force  constants, 
f.  and  boDd  lengths,  r,  a  relation  of  the  form  f  =  3S.5/r  to 
the  5,79th  power  millidynes/A  was  obtained  for  carbon- 
oxygen  bonds.    This  relation  was  used  together  with  the 
possible  sets  of  force  constants  to  obtain  unique  values  for 
all  force  constants  occurring  In  the  quadratic  potential 
function  for  the  carbonate  ion.    (Author) 
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AD-603  081  DlT.   4 

OTS  Prices:  HC  $3.00/MF  $0.75 

Tulaoe  Univ.,  New  Orleans,  La. 

STUDIES  OF  THE  COMPLEXES  FORMED  BETWEEN  THE 

5-TRIFLUOROMETHYLETETRAZOL  ANION  AND  SOME 

DIVALENT  TRANSITION  METAL  IONS.    MAONETO- 

CHEMICAL  AND  SPECTRAL  STUDIES  OP  SOME  COPPER 

(II)  COMPLEXES  OF  SUBSTITUTED  BENCOIC  AdDS. 

COPPER  (II)  HALIDE  COMPLEXES  WITH  SUBSTITUTED 

PYRIDINE  N-OXIDES. 

Final  status  rept.  no.  9, 

by  A.  D.  Harris,  H.  B.  Jonassen.  T.  L.  MiOloiy, 

S.  R.  Smith,  and  K.  Bergeret.    25  Jul  64,  aap 

Contract  Nonr475  09,  Pro].  NR052  424. 

Uaelasslfled  report 

Deaorlptora:  (*Complex  compounds,  Cbemlcal  prop- 
erties), (*Copper  compounds.  Complex  compounds), 
Cobalt  compounds.  Nickel  compounds,  N-heterocycUo 
compounds.  Fluorides.  Spectroscopy.  Thermochemistry, 
Decomposition,  Volumetric  analysis,  Benaoates.  Chemical 
bonds.  Magnetic  properties.  Halldes.  Pyridines. 


AD-603  08o  Dlv.   4,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Wayne  Stote  Univ.,  Detroit.  Mich. 

RANGE  OF  PRACTICAL  VALIDITY  OF  THE  DEBYE  AND 

THE  RAYLEIGH  EQUATIONS  FOR  DETERMINING 

MOLECULAR  WEIGHTS  FOR  LIGHT  SCATTERING  AND 

METHODS  ALLOWING  A  LIMITED  EXTENSION  OF  THIS 

RANGE. 

Technical  r^t.  no.  10(56) 

by  Wilfrled  HeUer.   21  Jul  64.  30p 

Contract  NoDr3511  00.  Pro].  NR051  380 

Unclassified  report 

Descriptors:  (*Polymer8.  Molecular  wei^i}, 
(^Molecular  weight.  Determination),  {*L\0A.  Scattering), 
Molecular  properties.  Measurement,  Equations.  Errors. 
Momoits,  Phase  studies. 


AD-603  091  DlT.   4,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden). 

DISSOCIATION  OF  METHANE  MOLECULt  IONS 

FORMED  IN  CHARGE  EXCHANGE  COLLISIONS  WITH 

POSITIVE  IONS.   ION-MOLECULE  REACTIONS  OF 

METHANE. 

Technical  note  no.  1, 

by  H.  von  Koch.  6  Apr  64,  20p 

Grant  AF  EOAR63  68 

AFCRL  64  545 

Unclassified  report 

Descriptors:  (*Metbane,  Dlssoolatloo).  DMitarated 
compounds.  Ions,  Exohaiige  reactions.  Mass  spectrum. 
Electrons,  lonlzatloo  potential.  Chemical  tends,  Sweden. 

Mass  qieotra  ot  methanes  (CH4  and  CD4)  were  obtained 
after  charge  exchange  with  slow  positive  ions.   The 
intensities  of  the  pealcs  were  plotted  as  a  function  of  the 
energy  absorbed  by  the  molecule  during  the  charge  exchange. 
Integration  of  these  curves  gives  a  mass  spectrum  in 
reasonable  agreement  with  that  obtained  in  electron  impact. 
The  complete  dissociation  ot  the  parent  ion  above  15  eV 
throws  some  doubt  i«>oo  the  determination  cf  the  higher 
ionization  potential  at  methane  from  the  break  at  19.4  eV 
of  the  lonlzatloo  efficiency  curve  for  the  psoduotioo  of 
the  parent  ion.  The  ion-molecule  reaction 
CH4(-i^)   +   CD4  yields  CH3   +   CD2H(4^)   +   D2 
indicates  that  in  CHS(^)  all  bonds  are  at  approadmataly  equal 
■traogth.  (Auttior) 


AD-603  096 
OTS  Prices: 


Div.  4,  3 
HC  $1.00/MF  $0.50 


Stanford  Research  Inst.,  MenIo  Park.  Calif. 

VAPOR-PHASE  REACTIONS  OF  ORGANIC  COMPOUNDS 

WITH  OXYGEN. 

Annual  rept.  for  21  Jun  63-20  Jun  64, 

by  Frank  R,  Mayo  and  Theodore  Mill.    15  Jul  64,  2Sp 

Contract  DA18  108AMC202A,  Pro).  PAU4549 

Unclassified  report 

Descriptors:   (*Butane.  Oxidation).  (•Cyclopentenes, 
Oxidation),  (»Peroxlde8.  Synthesis  (Chemistry)).  Hydro- 
carbons, Alkenes.  Organic  oxygen  compounds.  Epoxides. 
Stabilization,  Reaction  kinetics.  Phase  studies.  Vapors. 
Liquids,  Additives.  Pyrolysls.  Catalysis.  Hydrochloric 
acid.  Photochemistry,  Free  radicals.  Decontamination. 

A  series  of  gas-phase,  peroxide-initiated  oxidations  of 
isobutane  was  carried  out  at  lOOC  with  pressures  of  Iso- 
butane  ranging  from  1  to  13  atmospheres.    The  yields  of 
hydroperoxide  Increased  with  increasing  pressure:  from 
16%  at  one  atmosphere  to  92%  at  13  atmospheres  (with  <  1% 
conversion  of  Isobutane).   The  rate  of  the  t-Bu202-lnduced 
decomposition  of  t-butyl  hydroperoxide  In  the  gas  phase  at 
lOOC  in  the  absence  of  oxygen  depends  on  the  kind  and 
concentration  of  added  hydrocarbon.   Lkiuld-phase  data  on 
the  oxidations  of  Isobutane  at  50C  and  80C  were  used  to 
estimate  rates  of  oxidation,  kinetic  chain  lengths,  and  times 
for  99%  conversion  for  oxidations  of  liquid  Isobane  and 
very  dilute  gaseous  isobane  at  30C.   The  gas-phase 
oxidation  of  cyclopentene  at  1-3  atmospheres  at  lOOC  and 
155C  gave  hydroperoxide  (and  its  decomposition  products), 
epoxide  and  unidentified  high-boiling  materials  In  pro- 
portions which  depend  on  the  ctmcentratlon  of  cyclopentene. 
The  liquid-phase  oxldatl<m  at  lOOC  (and  below)  gave  more 
than  90%  yield  of  hydroperoxide.   Two  postulates  were 
applied  to  literature  data  on  the  gas-phase  oxidation  of 
isdxitylene  and  fcund  to  provide  a  useful  correlation. 
Catalysis  by  hydrogen  chloride  of  free  radical  chain 
oxidations  of  hydrocarbons  by  alkoxy  radical  carriers  is 
proposed  and  discussed. 


AD-603  150  Div.    4,  10 

OTS  Prices:  HC  $4.00/MF  $0.76 

Air  Products  and  Chemicals,  Inc.,  Allentown,  Pa. 

INVESTIGATION  OF  THE  PARA-ORTHO  SHIFT  OF 

HYDROGEN. 

Pinal  rept.  for  Nov  62-Not  63, 

by  E.  G.  BisUs,  J.  F.  Kuclrka,  and  G.  E.  Schmauch. 

Mar  64,  123p 

Contract  AF33  657  10333,  ProJ.  3048,  Task  30193 

APLTDR64  48 

Unclassified  report 

Descriptors:  (*Liqiiefled  gases.  Hydrogen),  (*Hydn>gea, 
Catalysis),  (♦Catalysts,  Tests),  Phase  studies.  Trans- 
formations, Reaction  kinetics,  Fluid  flow.  Pressure, 
Particle  size.  Inhibition,  Porous  materials.  Aviation 
ftials.  — . 

The  report  presents  the  results  of  a  program  for  the 
development  of  catalysts  for  the  pronation  of  the  low 
temperature  para-ortho  reaction  of  hydrogen.   The  pro- 
gram resulted  in  the  preparation  and  testing  of  a  catalyst 
with  an  activity  13.7  times  greater  on  a  weight  basis 
than  the  best  commercial  material.  Detailed  mechanism 
studies  resulted  in  a  model  for  the  conversion  reaction 
which  successfully  predicts  the  kinetic  behavior  over  a 
wide  range  of  flow  rate,  pressure,  and  catalyst  parti- 
cle size.  Catalyst  poisoning  studies  further  elucidated 
the  reaction  mechanism,  and  indicate  a  rate  leduotfan 
probaUy  due  to  the  blooldog  of  the  mouths  of  tb» 
catalyst  pores.  (Author) 
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AD-603  220  DIt.    4,  16 

OTS  Prices:  HC  $1.00/UF  $0.50 

Rochester  Univ..  N.  Y. 

FINAL  REPORT:   PHYSICAL  AND  CHEMICAL 

PROPERTIES  OF  THIOLS  AND  AMINOTHIOLS. 

Rept.  for  1  Oct  59-31  Aug  63, 

by  D.  S.  TarbeU.    15  Mar  64,  5p 

Contract  DA49  193MDa031 

Unclassified  report 

Descriptors:  (*Thlol8,  Chemical  properties),  (* Amines, 
Chemical  properties).  Chemical  bonds,  Hydrogen, 
Nuclear  magnetic  resonance.  Synthesis  (Chemistry), 
Oxidation,  Reaction  kinetics,  pH,  Cobalt.  Complex 
compounds,  RadloprotectiTe  agents. 

Work  done  on  the  contract  was  directed  (1)  toward  the 
study  of  hydrogen  bonding  in  thiols  and  aminotliiols,  (2)  to- 
ward the  synthesis  of  compounds  of  the  type  R2N-C-C-C- 
SH,  and  (3)  toward  the  study  of  the  kinetics  of  oxidation 
by  air  of  amlnothlols,  as  affected  by  pH,  the  presence  of 
heavy  metal  ions  and  the  presence  of  chelating  agents. 
(Author) 


AD-603  221 
OTS  Prices: 


Dlv.   4,  7 
HC  $2.00/MF  $0.50 


Electrochemistry  Research  Lab..  Western  Reserve 

Univ..  Cleveland,  Ohio. 

THE  EFFECTS  OF  ANIONS  AND  CATIONS  ON  OXYGEN 

REDUCTION  AND  EVOLUTION  REACTIONS  ON  PLATINUM 

ELECTRODES. 

Technical  rept.  no.  18, 

by  Akiya  Kozawa.    1  Mar  64.  47p 

Contract  Nonr2391  00,  ProJ.  NR359  277 

Unclassified  report 

Descriptors:  (*Fuel  cells.  Electrochemistry),  (•Oxygen, 
Electrochemistry),  (•Electrodes  (Electrolytic  ceUs), 
Platinum),  Electrolytes,  Ions,  Barium,  Calcium,  Strontium, 
Bromides,  Chlorides,  Sulfuric  acid.  Sodium  compounds. 
Hydroxides,  Hydrogen  peroxide,  Surfaces,  Oxides,  Films, 
Adsorption,  Volumetric  analysis.  Oxidation-reduction 
reactions.  - 

The  effects  of  0.0010  to  1.0  M  of  various  anions  and 
cations  added  to  1  N  H2S04  and  1  M  NaOH  solutions  on 
oxygen- reduction  at  pre-anodlzed  and  precathodlzed  platinum 
electrodes  were  examined  by  measuring  the  coulombic 
efOciency  for  the  formation  of  hydrogen  peroxide.   Current- 
potential  curves  were  also  obtained.   Results  are  discussed 
on  the  basis  of  the  adsorption  of  cations  and  anions  on  the 
oxide  or  hydroxide  covered  electrode  surfaces  with  emphasis 
on  the  ionexchange  properties  of  the  oxides.    Evidence  for 
various  oxide  films  and/or  adsorbed  oxygen  on  platinum 
electrodes  is  summarized.   A  voltammetrlc  study  of  a 
special  oxide  layer  formed  on  an  excessively  anodlxed 
pUtinum  electrode  is  also  described. 


AD-603  226  Dlv.    4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Research  Inst..  Temple  Univ.,  Phllade^Ua,,  Pa. 

PRODUCTION,  ISOLATION  AND  IDENTIFICATION  OF 

THE  OF.  ,  02F.  AND  03F.  RADICALS. 

Quarterly  rept.  no.  3  for  1  Apr-30  Jun  64, 

ligr  A.  D.  Klrshenbsum  and  A.  V.  Orosse.   30  Jun  64, 

17p 

Contract  AF04  611  9555.  Pro].  3148,  Task  314801 

UncUsslfied  report 

Descriptors;  (•Oxygen  compounds.  Fluorides), 
(•Fluorides.  Oxygen  compounds).  Free  radicals. 
Identification.  Separation.  Synthesis  (Chemistry), 


Nuclear  paramagnetic  resonance.  Absorption  spectrum. 
Boron  compounds.  Single  crystals.  Crystal  growth. 
Radiation  chemistry.  Gamma  rays,  Uttravl'olet  radiation, 
Osooe.  Fltiorine. 

Work  on  the  production,  isolation  and  Identification 
of  the  OF.,  02F.  and  03F.  radicals  was  continued 
(See  AD-437  465).   The  electron  paramagnetic  resooanoe 
spectrum  of  04F2  was  obtained  and  studied.   It  showed 
04F2  to  be  almost  100%  paramagnetic  and  its  spectrum 
is  different  from  that  obtained  from  02F2  and  03F2.   The 
study  of  the  .  .  .02F  radical  was  continued.   The  E.P.R. 
spectrum  of  02BF4  in  anhydrous  HF  was  obtained  and 
studied.   Single  crystals  of  02F2  were  grown  for  Co  (60) 
gamma-ray  Irradiation  at  77K.   Apparatus  for  producing 
OF.  radicals  by  ultraviolet  irradiation  of  03  and  F2  is 
beli«  built.   (Author) 


AD-603  243  Dlv.   4.  14 

OTS  Prices:  HC  $0.50/MF  $0.50 

Naval  Research  Lab.,  Washington,  D.  C. 

THE  CONDUCTANCE  OF  ALKAU-METAL 

SULFONATES  IN  POLAR  ORGANIC  SOLVENTS. 

Interim  rept., 

l7  R.  C.  Little  and  C.  R.  Singleterry.   9  Jul  64,  lip 

Piols.  RROqi  01  43  4750,  RROOl  01  43  4752 

NRL6116 

Unclassified  report 

Descriptors:  (•Surface-active  substances.  Sulfonates), 
(•  Alkali  metal  compounds.  Sulfonates),  (•Sulfonates, 
Electrical  conductance).  Electrochemistry,  Lithium 
compounds.  Cesium  compounds.  Aromatic  compounds, 
Polycycllc  compounds.  Ions,  Dissociation.  Chemical 
equilibrium.  Osmotic  pressure.  Organic  solvents. 

The  conductance  of  llthlimi  and  cesium  dlnonylnaph- 
thalene  sulfonates  was  measured  in  a  variety  of  solvents 
at  35C.    Linear  Shedlovsky  plots  indicating  a  simple 
lon/lon-palr  equilibrium  were  obtained  for  Om  following 
systems:   LlDNNS-metfaanol.  LlDNNS-ethanol,  LlDNNS-n- 
butaAol.  and  CsDNNS-acetone.    Comparisons  of 
dissociation  constants  from  these  plots  with  pubUsbed 
data  for  the  corresponding  halldes  show  an  increased 
tendency  toward  association  for  the  sulfonates,  the  dissocia- 
tion constants  being  smaller  by  an  order  of  magnitude 
than  for  the  halide  salts.    Association  beyond  ion-pairs 
was  indicated  by  the  nonlinear  Shedlovsky  plots  observed 
for  the  following  systems:   CsDNNS-ethanol,  CsDI4NS-n- 
butanol,  CsDNNS-methylisobutyl  ketone,  CsDNNS- 
nitromethane,  CsDNNS-1-nitropropane,  LlDNNS-nltroethane, 
LiDNNS-l-nitropropane,  LlDNNS-acetone,  and  LIDNNS- 
methyllsobutyl  ketone.   (Auttioi) 

AD-603  276  Dlv.    4,  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Moleculon  Research  Corp.,  Cambridge,  Mass. 

SYNTHESIS  AND  ELECTRICAL  PROPERTIES  OF 

BENZIMIDAZOLES  AND  HETEROCYCUC  QUINONOID 

COMPOUNDS. 

Final  rept.  for  Apr  63- Mar  64. 

ligr  A.  S.  Obermayer,  L.  D.  Nichols.  C.  B.  Hannauer, 

M.  Panar.  and  A.  H.  Teich.   30  Apr  64,  69p 

Contract  AF19  628  2940,  ProJ.  6694,  Task  669405 

AFCRL  64  359 

Unclassified  report 

Descriptors:  (•Semloonductors,  Organic  compounds), 
(•Benzlmldazoles,  Electrical  properties),  (*Qulnone8, 
Electrical  properties),  (•Tblazoles,  Electrical 
properties).  Selenium  compounds,  Aroles,  O-beterocycllc 
compounds,  Azlnes,  Synthesis  (Chemistry),  CondensaUoB 
reactions.  Purificatlan,  Electrical  ooDduotaaoe, 
Photoelectricity. 
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The  synthesis  and  purtflcation  are  described  for  a 
number  at  organic  derivatives  of  benzlmlOazoles.  2,  1, 
S-thiazoles,  2.  1,  S-selendlazoles,  oxazlaes.  and  fused 
ring  quinones.   The  electrical  properties  of  these 
compounds  were  investigated  by  dark  conduction,  pboto- 
conductlon,  and  pulse  photooonductlon  teohnlques.    (Author) 


AD-603  306  Dlv.   4,  7 

OTS  Prices:  HC  $1.00/MF  $0.50 

Calvin  Coll.,  Grand  Rapids.  Mich. 

THE  DECOMPOSITION  OF  SILVER  OXiAt  IN  ALKAUNB 

SOLUTIONS.  j 

Technical  rept.  no.  2, 

by  Tbedford  P.  Dlrkse,  David  Vander  Hart,  and 

Jacdc  Vrtesenga.    1  Jul  64,  19p  1 1 

Contract  Nonrl682  02.  Pro].  NR359  364    | 

Unclasalfied  report 

Descriptors:  (*Sllver  oompounds.  Oxld*«),  (•Electrodes, 
Deoompoaitlan),  Alkaline  oells.  Reaction  kinetios. 
Volumetric  analysis.  Tracer  studies.  Gases,  Temperature. 
Photochemistry,  Impurities,  Electrolytes,  Potassium  com- 
pounds. Hydroxides. 

The  decomposition  ol  sliver  (I)  oxide  in  tqueous  potassium 
hydroxide  was  studied  using  titrlmetric.  radioactive  tracer, 
and  gas  evolution  techniques.   The  rate  at  decomposition  is 
dspendent  on  temperature,  photo  effects,  and  the  presence  of 
foreign  materials.  (Author) 


AO-603  310  Dlv.   4,  25 

OTS  Prices:  HC  $0.60/MF  $0.50 

Naval  Research  Lab.,  Washington,  D.  C. 

PROPERTIES  OF  MONOLAYERS  OF  OIQOA- 

MONOHALOGENATBD  FATTY  ACIDS  AMD  ALCOHOLS 

ABSORBED  ON  WATER. 

biterim  rept., 

by  Marianne  K.  Bemett,  N.  L.  Jarvis,  adA  W.  A.  Zisman. 

12  Jun  64,  22p 

Pro].  RROOl  01  43  4751 

NRL6098 

led  report 


UBiLMlflc 


Deacrlptors:  (*Fatty  acids,  MonomoleotUar  films), 
(•Alcohols,  Mooomoleoular  films).  Halogens,  Bromine 
compounds.  Chlorine  compounds.  Fluorine  compounds. 
Iodine  compounds.  Surface  properties,  Surface  area, 
Dipole  moments,  Mechanical  properties.  Ions,  pH, 
Polarization,  Water,  Adsorptfon.  1 1 

Relations  between  force  and  area,  surf ack'  potential  and 
area,  and  surface  dipole  moment  and  area  for  omega- 
monohalogenated  conqMunds  q;>read  as  monolayers  on 
atrteous  substrates  were  studied  at  vario^  pH  values  la 
the  absence  or  presence  of  multivalent  iobB.  The  compounds 
Investigated  were  omega-monosubstituted  bromo-, 
ehloro-.  and  iodohexadecanolc  acids,  bromooctadecaaolc 
sold,  and  fluorooctadecanol,  along  with  tbslr  oorrespoodliv 
tasubstltuted  compounds.   Mechanical  properties  of  the 
substituted  and  unsubstttuted  alooiwls  were  essentlaUy  the 
same  and  were  not  influenced  by  changes  in  pH  or  the 
presenoe  at  multivalent  ions  in  the  substrate.   The  chai^ 
In  surface  potential  of  each  substituted  aoU  film  wak 
larger  than  that  at  any  unsubstttuted  acid  and  showed  the 
dipole  orientation  to  be  in  the  opposite  direction.   The 
vertical  oonqMoents  ot  the  apparent  dipole  moment  were 
oomputed  from  the  film  potentials  by  use  of  the  Helmholta 
•tpiation.  The  results  are  discussed  in  terms  of  orientation 
and  packing  ol  the  terminal  polar  groups  and  the  r«8uUing 
laterally  induced  polarisation.  (Author) 


AD-603  314  Dlv.   4 

OTS  Prices:  HC  $2.00/MF  $0.60 

Rumble  Oil  and  Refining  Co.,  Baytown,  Tex. 

A  HIGH  PRESSURE  MASS  SPECTROMETRIC  STUDY 

OF  NEOPENTANE. 

by  M.  J.  Henchman,  H.  T.  Otwinowska,  and  F.  H.  Field. 

JUl  64,  37p,  HUM-5-P 

Contract  Nonr3623  00,  Pro].  NR098  038 

Unclassified  report 

Prepared  in  cooperation  with  the  Univ.  of  Virginia. 
To  be  presented  at  the  Mass  ^wctrometry  Conference, 
Paris,  Sep  64  and  puUished  in  Advances  in  Mass 
Spectrometry,  Vol.  3. 

Descriptors:  (•Mass  spectroso<q>y.  Hydrocarbons), 
(•Aliphatic  compounds.  Mass  spectrum).  (•Hydrocar- 
bons, Mass  spectrum).  Ions.  Molecules.  Chemical 
reactions.  High-pressure  research.  Ionization  poten- 
tials. Reaction  kinetics.  Dissociation,  Spectrum 
analyzers. 

An  A.  E.  L  Metropolltan-Vlckers  BIS-2  mass  spectrom- 
eter was  modified  to  permit  operation  xtp  to  about  0.2 
Torr,  and  a  brief  description  of  the  modification  is 
given.   The  Instrument  was  used  to  investigate  the  ion- 
molecule  reacttons  occurring  at  high  pressures  in 
neopentane.   The  extent  of  these  reacttons  Is  ai^reci- 
ably  Soulier  than  those  observed  in  the  lij^r 
alkanes.   No  Ions  with  mass  greater  than  the  parent 
mass  of  neopentane  (m/e  =  72)  are  observed.   From 
appearance  potenttals  It  is  concluded  that  at  threshold 
the  product  tons  are  formed  from  C3H5(-)-)  and/or 
C2H5(^).   The  pressure  plots  Indicate  that  m/e  >  15 
(CH3(^)),  m/e  =  27  (C2H3(^)),  and  m/e  °  29  (C2HS(+)) 
react  and  m/e  -  (C3H3(-t-))  and  m/e  >  41  (C3H5(-t-)) 
react  and  are  formed.   Rate  constante  were  obtained 
for  the  three  reaotant  ions.   Mass  spectra  of  neopen- 
tane were  obtained  at  low  values  of  the  lonlzii^  volt- 
age (EV  =  9-14  volte).   Evidence  was  obtained  tor  the 
occurrenoe  of  several  collision-induced  dissoclatton 
processes,  but  the  forms  of  the  pressure  plote  for  tlie 
ions  produced  are  not  understood.    (Author) 


AD-603  325  Dlv.   4,  25 

OTS  Prloes:  HC  $1.00/MF  $0.60 

Foreign  Tech.  Dlv..  Air  Force  Sjrstems  Command, 

Wright-Patterson  AFB,  Ohto. 

OXIDATION  AND  SURFACE  ACTIVITY  OF  PLATINUM 

MONOCRYSTALLINE  SPHERICAL  ELECTRODES, 

by  B.  Mutafohiev.    17  Jul  64,  1^ 

FTD  TT64  156,  TT  64  71166 

Unclassified  r^»rt 

Unedited  rougfadraft  trans,  of  Bulgarska  Akademlya 
na  Nauklte.   Institute  po  FizikokUmiya.  Izvestiya.  1962, 
V.  2,  p.  93-100. 

Descriptors:  (•Electrodes.  Platioum),  (•Platinum, 
Ooddatian),  (•Sini^  crystals.  Platinum),  Cathodes 
(Electrolyttc  cells),  ^riieres.  Crystallography,  Oxides, 
Suifsce  properties.  Mercury.  Electrod^xwitton. 
Eleotrochemistry,  Bulgaria. 

An  investigation  was  made  for  the  purpose  of  «»«tnin<ng 
the  activity  on  various  crystallographlc  zones  on  a 
platinum  monocrystalline  spherical  cathode  and  to  ex- 
plain the  effect  of  the  oxide  layer  on  the  platinum  sur- 
face on  the  Unettos  of  electrolytic  dq)ositlon  on  the 
active  auxf aoe  of  platinum. 
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AD-603  327 
OTS  Prices: 


Dlv.   4.  14 
HC  $1.00/MF  $0.50 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB.  Ohio. 

ORGANIC  SILICON  COMPOUNDS  WITH  PHENYLENE- 

AND  THIENYLENE-CHAIN  UNKS, 

by  T.  L  Chemysheva,  N,  S.  Nametkln,   N.  A.  Prltula, 

and  L.  I.  Kartasheva  .    17  Jul  64,  8p 

FTD  TT64  165:  TT  64  71158 

Unclassified  report 

Unedited  rough  draft  trans,  of  Plaste  und  Kautschuk 
(Bast  Germany)  1963,  v.  10,  no.  7,  p.  390-391. 

Descriptors:  (*Sllanes,  Synthesis  (Chemistry), 
Silicone  plastics,  Grlgnard  reactions.  Catalysts, 
Spectroscopy,  Physical  properties.  Molecular  structure. 
East  Germany,  USSR. 


AD-603  338  Dlv.   4,  17 

OTS  Prices:  HC  $2.00/MF  $0.50  , 

Dynatech  Corp.,  Cambridge,  Mass. 

STUDY  OF  OXIDES  FOR  Oa-N2  SEPARATION. 

Quarterly  progress  rept.  no.  6,  15  ^r-15  Jul  64. 

30  Jul  64,  43p   Dynatech-488 

Contract  AF33  657  10797 

Unclassified  report 

Descriptors:  (•Oxygen,  Separation),  (*Nitrogen, 
Separation),  (*Cobalt  compounds,  Oxides),  (*Berylllum 
compounds.  Oxides),  Particles,  Porous  materials, 
Microstructure,  Reduction  (Chemistry),  Coatings, 
Oxalates,  Crystals,  Powder  metallurgy.  Sintering, 
Extrusion.  Rolling  (Metallurgy). 

The  primary  objective  of  the  program  Is  the  development 
of  reactant  particles  suitable  for  application  in  a  high 
temperature  02-N2  separator  device.   The  work  performed 
during  the  quarter  was  directed  towards:   (a)  Gaining  a 
deeper  insight  into  the  morphology  of  mlcroporous 
particles  in  general,  and  the  developed  reactant  particles  in 
particular,    (b)   Increasing  the  understanding  of  the 
sintering  behavior  of  cobalt  oxide  and  beryllium  oxide 
powders  and  agglomerates,    (c)    From  (a)  and  (b),  arrive 
at  and  test  s^proaches  which  could  yield  more  suitable 
particle  structures  than  the  ones  presently  obtained. 
(Author) 


AD-603  344 
OTS  Pricesi 


Div.   4 
HC  $2.00/MF  $0.50 


Aerospace  Corp.,  Los  Angeles,  Calif. 

MERCURY  PHOTOSENSITIZED  OXIDATION  OF 

TETRAFLUOROETHYLENE, 

by  Julian  Heicklen,  Vester  Knight,  and  S.  A.  Greene. 

15  Jul  64.  32p    TDR269  4240  20  4 

Contract  AF04  695  269 

SSD  TDR64  106 

Unclassified  report 

Descriptors:  (*Halogenated  hydrocarbons.  Oxidation), 
(•Fluorine  compounds,  Alkenes),  Photochemistry, 
Catalysts,  Mercury,  Cyclopentenes,  Synthesis  (Chemistry), 
Chemical  reactions.  Inhibition,  Halocarbon  plastics. 

The  mercury  photosensitized  reactions  of  C2F4  were 
studied  in  the  absence  and  the  presence  of  oxygen  at  room 
temperature.   In  the  absence  of  oxygen,  the  only  product 
was  cyclo-C3F6,  whereas  CF20  and  another  unidentified 
product  were  also  formed  in  the  presence  of  oxygen.   The 
cyclo-C3F6  formatloa  rate  was  unaffected  by  oxygen  or 
nitrogen  and  was  proportional  to  the  C2F4  pressure  and  the 
square  root  of  the  incident  Intensity.   The  results  are 
eiqkUiDed.   The  oxldatioa  apparently  does  not  involve  the 


CF2  radical.   Two  processes  are  Introduced  to' explain  the 
oxygenated  products.   One  of  these  is  attack  of  C2F4  by 
oicygen  atoms  produced  from  the  mercury  photosensitlsed 
decomposition  of  oxygen.   The  other  involves  the  reaction 
of  molecular  oxygen  with  an  electronically  excited  C2F4 
molecule.    The  first  oxidation  process  can  be  suppressed 
by  the  addition  of  nitrogen,  whereas  the  second  cannot. 
The  oxidation  mechanism  present  is  not  complete  but 
does  explain  Ute  major  trends.   (Author) 


AD-603  358  Div.   4,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 

RESEARCH  ON  A  GRAVITY-INDEPENDENT  WATBR- 

ELECTROLYSIS  CELL  WITH  A  PALLADIUM-SILVER 

ALLOY  CATHODE. 

Rept.  for  1  Apr  63-28  Feb  64, 

by  John  B.  Clifford,  Edwin  S.  Kollc,  and  Charles  L.  Faust. 

Jun  64,  41p 

Contract  AF33  657  10988,  Pro].  6373,  Task  637302 

AMRL  TDR64  44 

UnoUssifled  report 

Descriptors:  (•Oxygen  equipment.  Electrolytic  cells), 
(•Cathodes  (Electrolytic  cells).  Feasibility  studies), 
(•Palladiimi  alloys,  Silver  alloys),  (•Silver  alloys, 
Palladliun  cells).  Gas  generating  systems.  Design, 
Electrodes,  FoUs,  Electrolytes,  Sodium  compounds. 
Calcium  compounds.  Hydroxides,  Halocarbon  plastics. 
Water,  Electrolysis,  Closed  ecological  systems. 
Spacecraft,  Weightlessness. 

The  experimental  Investigation  has  demonstrated  that  a 
static  water  electrolysis  cell  with  a  palladium-silver  alloy 
hydrogen-diffusion  cathode  is  technically  feasible.   The  best 
result  was  obtained  with  an  experimental  ceU  constructed 
with  a  1/4-inch-dlameter  palladium-silver  alloy  tube  of 
5-mll  wall  thickness  (0.5-inch  effective  length),  a  matrix 
of  Teflon  threads  and  calcium  hydroxide  impregnated  with 
an  electrolyte  of  50  weight  percent  sodium  hydroxide,  and 
a  platinum  screen  anode.    The  ceU  was  operated  satisfac- 
torily independently  of  gravity  for  a  minimum  of  24 
continuous  hours  with  97-100  percent  hydrogen  transmission 
at  75  amp/sq  ft  and  2.0  volts  at  145C  with  water  supplied 
as  vapor  (1  atmosphere  partial  pressure).    Preliminary 
desi^  estimates  for  a  ceU  to  supply  breathing  oxygen 
for  3  men  (6  pounds  02  per  day)  indicate  a  very  small  cell 
(25  pounds.  0.2  cu  ft)  with  low  power  consumption 
(760  watts).   (Author) 


AD-603  382  Dlv.   4.  20 

OTS  Prices:  HC  $2.00/MF  |0.50 

Naval  Radiological  Defense  Lab.,  San  Francisco,  Calif. 
SOLUTE  raSTRIBUTION  IN  THE  Na20-B203-NaCl 
SYSTEM,    n.    ALKALINE  EARTHS  AND  RARE  EARTHS, 
by  M.  H.  RoweU.   17  Jun  64.  27p 
Contract  AT49  2  1167 
NRDL  TR760 

Unclassified  report 

Descriptors:  (•Ion  exchange.  Phase  studies).  (*Alkal)ne 
earth  metals,  Ion  exchange).  (*Rare  earth  elements.  Ion 
exchange),  Liquid  metals.  Sodium  compounds.  Boron 
compounds,  Oxides,  Chlorides,  Barium,  Strontium, 
Neodymium,  Europium,  Distribution,  Solutions,  Separation. 
Borates,  Molecular  structure.  CbeDoloal  equilibrium. 
Solvent  extraction. 

Radioactive  tracers  were  used  to  determine  the  distribu- 
tion of  micro  quantities  of  Ba,  Sr,  Nd,  and  Eu  between 
the  two  conjugate  liquid  phases  throughout  the  Immisclbllity 
region  in  the  system  Na20-B203-NaCl  at  830C.    Phase 
ri^agyam  data  and  borate/salt  dlstrlbutian  ooeffioiants  ol 


It 


the  solutes  wore  obtained.  The  dlstrihutldn  ooefflclents  of 
ttese  cations  Increase  according  to  their  field  strengths. 
In  agreement  with  the  previously  proposed  ion-exchange 
mechanism  for  solute  distribution.   Distribution  coefficients 
are  extremely  sensitive  to  phase  compositions,  and  Increase 
with  increasing  Na20  content,  until  maxima  are  reached  in 
the  region  where  the  borate  network  structure  begins  to 
break  down.   Large  separation  factors  exist  between  the 
alkali  metal,  alkaline  earth,  and  rare  earlii  groups. 
Appreciable  Intragroup  separation  factors  are  also  found, 
the  Ba-Sr  and  Eu-Nd  separation  factors  being  about  2.7 
and  1.9  respectively.    Phase  diagram  and  solute  distribution 
dsta  are  correlated  with  known  polyborate  structures. 
(Author)  ^ 


AD-603  411  Dlv.   4.  7 

OTS  Prices:  HC  $1.00/MF  $0.50 


Electrochemistry  Lab..  Univ.  of  Pennsylt^nla, 

Philadelphia. 

REVERSIBLE  OXYGEN  BLECTRODB& 

Quarterly  rept.  no.  9.  1  Jan-31  Mar  64, 

by  A.  Damjanovlc,  V.  Brusic.  and  M.  Gen|4iaw. 

31  Mar  G4,  22p 

Contract  DA36  039SC88921 

classified  report 


mflba 
ticl 


Descriptors:  (•Fuel  cells.  Electrodes),  C*Oxygen. 
Electrochemistry).  (•Electrodes,  Oxygen),  Platinum, 
Electrical  properties.  Reduction  (Chemistry),  Chemical 
equilibrium.  Catalysis,  Perchloric  acid^   Palladium, 
Gold,  Iridium.  Rhodium. 


The  dependence  of  the  rest  potentials  established  on  the 
oodde-free  platinum  electrodes  on  pH  of  the  solution  was 
examined  at  a  given  partial  pressure  of  oxygen.    Also, 
the  change  In  the  na^i^e  of  the  potential  with  the  time  of 
contact  of  the  electrode  with  the  oxygen  saturated  soUtlon 
was  analyzed.   Catalytic  activity  for  the  reduction  of 
oxjrgen  on  a  number  of  metal  electrodes  was  examined  with 
the  aim  of  determining  what  factors  of  properties  of  the 
substrate  are  controlling  the  rate  of  the  taction.   The 
results  of  oxygen  reduction  Tafel  line  on  some  noble 
metals  and  alloys  in  oxygrai- saturated  perchloric  acid 
solution  are  given.    FlnaUy,  the  mechanism  of  oxygen 
reduction  is  briefly  discussed,  in  particular  with  refer- 
ence to  a  method  of  detecting  possible  intermediates  in 
the  reaction.    (Author) 


AD-603  437  Dlv.   4.  12 

OTS  Prices:  HC  $4.00/MF  $1.00 

^ace  Sciences  Lab..  General  Electric  Col 

Philadelphia.  Pa. 

THE  CHEMICAL  KINETICS  OF  SODIUM  IN  RE-ENTRY, 

by  M.  H.  Bortner.   Apr  64.    135p   R64SD3S 

Contract  AF04  694  486 

UnoUssifled  report 

Descriptors:   (•Sodium.  Reaction  Klneti<i4), 
(•Atmosphere  entry.  Sodium),  Light,  Emissivlty, 
Electron  density,  Chemical  equilibrium,  txcitation. 
Ionization,  Recombination  reactions. 


Sodliun  is  important  to  reentry  because  of  its  contribu- 
tions to  radiation  and  electron  density.   It  is  shown  here 
that  neither  its  radiation  nor  its  electron  density  can  be 
expected  to  be  in  equilibrium.   A  study  of  the  con^jlete 
chemical  kinetics  of  sodium  Is  described.   The  radiation 
is  subject  to  considerable  'collision  limiting'  (non- 
equilibrium  excitation  and  deexcltation).   The  ionization 
processes  cannot  be  assumed  to  be  instantaneous  and  the 
delonizaUon  processes  are  very  slow.   The  major  reaction 
is  tlie  lonlzatlon-deionizatlon  system,  found  to  be  Na  -f  O 
reversibly  yields  Na+  +  0-.  although  other  reactions,  both 
of  this  type  and  other  types,  contribute  iqjpfeciable,  de- 
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pending  on  the  c<»ditions.   Included  in  the  report  is  a 
recommended  chemical  system,  with  rate  constants,  for 
use  in  any  non-equilibrium  calculations  of  the  effects  of 
sodium  in  reentry.  (Author) 


AD-603  454  Dlv.   4,  16 

OTS  Prices:  HC  $1.00/MF  $0.50 

New  Hampshire  Univ.,  Durham. 
MEKCAPTOPIPERIDINES. 
Final  rept.  for  S^  62-Sep  63, 
by  Robert  E.  Lyle.    15  Jun  64,   1^ 
Contract  OA49  193MD2034 

Unclassified  rqport 

Descriptors:   (*Radioprotectlve  Agents,  P^wridlnes), 
(♦Plperldlnes,  Synteesis  (ChemlstrjO),  (•Organic  sulfur 
compounds.  Synthesis  (Chemistry)),  Halogen  compounds. 
Thiols,  Free  radicals.  Chemical  reactions. 

The  synthesis  of  3-  and  4-mercaptoplperldines 
derivatives  by  nucleophiUc  displacement  by  a  sulfur 
nucleoi^ille  was  impractical  since  3-  and  4-halopiperl- 
dines  give  anomolous  reacttons  under  solvolytlc  conditions. 
Alternate  approaches  to  the  mercaptopiperidines  by  reduc- 
tion of  gem-dithiols,  tonic  and  free-radtoal  additions  of 
RSH,  and  the  Asinger  reaction  were  attempted.    The  prepa- 
ration of  l-meayl-4-men;e9toplperldine  was  achieved  from 
l-methyl-4-plperldine  via  the  gem-dWilol  intennediate. 
The  addition  of  thlolacetto  acid,  hydrogen  sulfide,  and 
benzyl  mercaptan  to  1-methyl-l,  2,  3,  6-tetrahydropyridine 
failed  as  a  method  of  synthesis  of  mercaptopiperidines. 
The  Asinger  reaction  with  l-methyl-4-p^ridone  was 
successful  in  Introducing  a  sulfur-subsUtuent  at  the  3- 
poslUon  of  plperidine.   The  desired  derivative  of  3-mero^>- 
top^rdine  could  not  be  isolated,  however.   (Author) 


AD-(503  462  Dlv.   4 

OTS  Prices:  HC  $1.00/^F  $0.50 

Marine  Engineering  Lab.,  Annapolis,  Md. 
PROPOSED  ASTM  METHOD  FOR  THE 
DETERMINATION  OF  CARBON  ESOXIDE  IN  WATER- 
FORMED  DEPOSITS,  EVALUATION  OF. 
Evaluation  rept. 

t^  E.  M.  Herrmann.  6  Aug  64,  7p 
MBL-A  134  64 

Unclassified  report 

Descriptors:  (•Carbon  dioxide.  Chemical  .iialysls), 
(•Carbonates,  Chemical  analysis).  Sodium  compounds, 
Acids,  Sei  water. 

A  proposed  ASTM  method  for  the  determination  of 
carbon  dtoxlde  (C02)  In  water-formed  deposits,  evaluated 
to  determine  ite  {^^llcability  for  a  standard  method, 
ivpears  to  be  more  precise  but  may  be  less  accurate 
than  the  method  currentiy  used  in  the  Marine  Engineering 
Laboratory.   The  principle  of  the  proposed  method  is  as 
foUows:  acid  is  reacted  with  the  sample  and  Hie  toss  In 
wel^t  of  the  assembled  iy>paratus,  Including  the  sample 
and  ra'igente,  is  assumed  to  correspond  to  complete 
evolution  of  tiie  carbon  dioxide  in  the  sample. 


AD-603  512  Div.    4,  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Radley  (J.  A.)  Research  Inst,  Reading  (England). 
STUDY  OF  THE  ESTIMATION  OF  CERTAIN  TRACE 
IMPURITIES  BY  FLUORIMETRIC  METHODS.    PART  I. 
Final  technical  rept.  FTR/l/GE  pt.  1,  1  Apr  63-31  Mar  64. 
by  A.  R.  Dale.  G.  ElUott.  and  J.  A.  Radley.   10  Jun  64. 
72p 
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Division  4  •  CHEMISTRY 


Contract  DA91  591EUC2856 


Unclassified  report 


Descriptors:  (*Alunilnum,  Separation),  (^Magnesium. 
Separation).  (*Slllcoo,  Separation).  (•Fluorescence,  Dyes), 
Nickel.  Titanium,  Molybdenum,  Tantalum,  Tungsten. 
Bhenlum,  Semiconductors.  Purification.  Ion  exchange. 
Electrolysis.  Chemical  analysis.  Florometers,  Reviews. 

A  comprehensive  literature  survey  of  the  known  fluo- 
rimetric  reagents  for  aluminum,  magnesium  and  silicon 
was  carried  out.    Another  extensive  survey  of  separation 
methods  was  also  made,  to  determine  the  best  techniques 
for  segregating  microgram  quantities  of  Al,  Mg  or  Si  from 
gram  quantities  of  Nl.  Ti,  Mo,  Ta.  W,  Re  and  tiie  compound 
semiconductors.   Microgram  quantities  of  aluminum  were 
isolated  from  gram  quantities  of  molybdenimi  in  HFAiCl 
solution,  using  Amberlite  IRA-400  resin  columns.    WhUe 
some  difficulties  still  remain  to  be  solved,  the  ion-exchange 
technique  appears  t»  be  applicable  for  the  isolation  of 
Al  and  Mg  from  Mo,  W,  Ta  or  Re.   Mercury  pool  electrolysis 
has  shown  promising  results  for  the  elimination  of  nickel. 
(Autfaoi) 

AD-603  513  DlT.    4,  25 

OTS  Prices:  HC  $4.00/M  F  $1.00 

Radley  (J.  A.)  Research  Inst.,  Reading  (England) 
STUDY  OF  ESTIMATION  OF  CERTAIN  TRACE 
IMPURITIES  BY  FLUORIMETRIC  METHODS.    PART  2. 


Final  technical  rept,  FTR/a/QB  pt.  2.  1  Apr  63-31 

Mar  64. 

by  A.  R.  Dale.  O.  EUlott.  and  J.  A.  Radley.    10  Jun  64. 

148p 

Contract  DA91  591EUC2856 

Unclassified  report 

Descriptors:  (* Aluminum,  Chemical  analysis), 
(•Magnesium.  Chemical  analysis),  (*Silicon,  Chemical 
analysis),  (♦Fhiorescence,  D>e8),  Nickel,  Titanium, 
Molybdenum,  Tantalum,  Tungsten,  Rhenium,  Semi- 
conductors, Impurities,  Aldehydes,  Hydrasones,  Ethylene- 
diamine,  Ketones,  Alcohols.  Spectroscopy,  Mutalorganic 
compounds.  Complex  compounds.  Excitation.  Emissivlty. 
Fluorometers.  Design. 

The  more  sensitive  reagents  for  aluminum  at  present 
appear  to  be  the  fonn>>lhydrasones  of  resorcylaldehyde  or 
salicylaldehyde  and  for  magnesium,  bis-sallcylidene 
etibylene  diamine  (see  AD-603  512).    Further  woik  was 
carried  out  on  the  benzoln-mannltol  reagent  for  silicon. 
The  excitation  and  emission  spectra  of  tb.e  metal  chelates 
of  many  reagents  were  plotted  on  the  fhiorlmeter.   True 
spectra  were  recorded.  I.e.  qjanta  per  unit  frequency 
interval,  against  frequency.    A  fluorlmeter  was  specially 
developed  to  carry  out  this  work  cu  true  spectra,  to  facilitate 
accurate  comparison  and  the  International  exchange  of 
information.    Many  aspects  of  fluorlmeter  design  are 
discussed.    (Author) 
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COMMUNICATIONS  •  Division  5 


5.  Communications 


AD-603  100  DlT.   5.8.20 

OTB  Prices:  HC  14.00/llF  $1.00 

Oenersl  I^munics/ConTair,  San  Diego;  Caltf. 

^^iii)^°  *^^^  DESK3N  OF  CBR  PROTECTION  FOR  THE 
AN/TRQ-47  SYSTEM.  i  j 

Final  rept.  for  1  Jul  63-31  Jan  64,        M 
bjr  D.  R.  Walln.    Jul  64,  14^  ODC  64  0&6 
COBtrsct  AF19  628  3275  i 

BSDTDR64  230  I 

IKKlasslfled  report 

DBijcriptom:  ('Air  traffic  control  syMems,  Shelters). 
I.  I!:  Communication  equipnient),  Radar.  Mobile. 

Air  conditioning  equipment.  Biological  warfare. 
Chemical  warfare.  Radiological  warfMe.  ProteotlT* 
ocverings.  Shelter  doors.  Portable.  Etaeign. 

ru*  documen*  covers  the  analysis  and  <leslgn  of  CBR 
protection  for  AN/rSQ-47  system  shelters.  Standard  CBR 
^otectlon  components  were  selected  based  on  Catesory  A 
E[?t?Ji^-T'"*'*°"°**  '^  >  shelter  system  aw^ta. 
^1  fiS^L^ll^r^'^^^  P«,tectlve  entrance  (short).  mu6 
E31  anti-backdrafl  valve,  each  witt>  minor  modlflcattoni, 

are  Uie  recommended  CBR  protection  components.   In 


AO-603  218  Dlv:   5.  8 

OTS  Prices:  HC  $5.00/MF  $1.00 


ITT  Communication  Systems,  Inc.,  Panmus,  N.  J. 

NORTH  ATLANTIC  TELETYPE  BNQINEBRING  STUDY. 

VOLUME  n. 

Final  rept. 

SO  Jun  64.  175p   ICS-64-TR-441 

Contract  AF19  628  3358,  Task  37 

BSD  TDR64  515 

[Inolasslfled  report 

Descriptors:  (*Communioation  systems,  Teletype 
systems),  (*Teletype  systems.  Atlantic  Ocean),  DaU 
transmission  systems,  lUutto  teletype  systems,  Radlo- 
fretpiency.  Broadband,  Underwater  oraamunication 
systems.  Noise  (Radio).  Propagation.  Veilonnance 
(Bngineerii«).  |[ 

This  engineering  study  was  mads  in  supftrt  of  a  program 
to  provide  TTY  oirouits  between  North  American  and 
Europe  over  the  US-Oovemment  wholly  owned  and  operated 
multi-channel  communlcattan  system  between  Melville, 
Labrador  (near  Goose  Bay)  and  Croughtos.  UK.   On-site 
tests  of  representative  TTY  transmlsslcn  techniques  and 
actual  measurements  of  the  tranamlssloo  media  during 
the  worst  predictable  prapacatlon  conditions  w«re  consid- 
ered to  be  tiie  best  and  most  rlforous  way  of  establishing 
the  feasibility,  cost,  and  peifoimanoe  of  TTY  oommunica- 
tions  over  this  system.   The  resiUts  of  tiie  FR  studies  which 
were  made  durli^  the  testing  period,  additional  data  from 
the  NATTY  teste,  and  the  recommended  oourse  of  action 
to  ln4>lement  a  teletype  netwoik  across  the  North  Alantio 
are  presented. 


addition,  a  booster  blower  unit  is  required  in  the  shelter 
recirculation  system  to  reduce  shelter  pressure.  Compo- 
nents are  sized  based  on  assumed  leakage  and  pressure  drop 
characteristics.   The  values  assumed  are  considered  to  be 
within  10%  of  actual  values.   Teste  are  defined  to  verify  the 
assumptions  if  verification  is  couldered  necessary. 
(Author) 


AD-603  461  Dlv.   5,  8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Teohnlscfae  Hochschnle,  Darmstadt  (West  Oetmany). 

INVESTIGATION  OF  THE  ERROR  STATISTICS  OF  PULSE 

DATA  UNDER  NON  GAUSSIAN  NOISE  CONDITIONS, 

Final  techni^^al  rept  for  1  Oct  62-30  Apr  64, 

by  K.  Kfipfmuller.  27  Jul  64,  45p 

Contrscto  DA91  591BUC2700  and  DA91  591EUC1964. 

continuation 

Unclassified  report 

Descriptors:  (*Date  transmission  systems.  Telephone 
oommunlcatton  systems),  (*Teleph<»ie  commimciation 
systems.  Noise).  Pulse  communication  systems.  Errors, 
Phase  modulation.  Amplitode  modulation.  Interference. 
SIgnal-to-nolse  ratto.  Telephone  lines.  West  Germany. 

This  report  handles  investigations  on  date  transmlsston. 
DaU  sent  on  actoal  telephone  circulto  will  often  be  inter- 
fered with  random  line  noise.   Noise  recorded  from  heavy 
distorfoed  subscribers  lines  has  been  investigated.   As 
types  of  data  transmission  system,  amplitude  modulation, 
and  phase  modulation  were  used.   The  transmission  speed 
was  1800  Baud.   Error  rates,  caused  by  various  line  noise 
are  studied.  (Autboi) 


AD-603  505  Dlv.   5,  24 

OTS  Prices:  HC  $3.00/MF  $0.75 

Precision  Instrument  Co.,  Palo  Alto,  Call! 
COHERENT  UQHT-RBCORDING  TECHNIQUES, 
by  Carl  H.  Becker.   Jul  64,  77p 
Contract  AF30  602  3272,  PtoJ.  4605,  Task  450503 
RADC  TDR64  203 

Unclassified  rqwrt 

Descr^itors:  ('Lasers,  Recording  systems),  (*Re- 
TOrding  systems.  Lasers),  Light,  Focusing,  Records, 
Photogr^)hic  film.  Date  storage  systems.  Optical 
instruments. 

The  contract  objective  is  the  development  of  coherent 
light-recording  techniques  to  achieve  high  packing  densities 
to  excess  of  10  to  the  10th  power  bite  per  square  inch,  or 
10  to  the  7th  power  cycles  per  square  inch,  based  <»  10 
micron  line  spacing,  with  sufficient  beam  energy  to  drive 
the  recording  media  to  saturation.   Media  to  be  investigated 
are  ^Krtographic  and  toermoplastic  films.   Research  resulto 
tor  the  first  quarterly  period  of  this  ccmtract  are  rwxjrted. 
The  sto<iy  extends  towards  theoretical  evahiatiwi  of  Oie 
minimum  obtatoable  bit  size  on  pbotognqihic  film,  and  the 
experimental  verificatton  of  the  tiheoretlcal  predtotlon. 
(Anflioi) 
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Division  6  •  DETECTION 


6.  Detection 


the  second  being  a  tabulation  of  tbe  moat  essential  restitts 
and  the  third  containing  the  graphical  representations  of 
these  and  the  experimental  findings. 


AD-«03  016  Dlv.    6.  12 

OTS  Prices:  HC  $2.00/MF  $0.50 

^ace  Sciences  Lab.,  General  Electric  Co., 

Philadelphia,  Pa. 

THE  SIGNIFICANCE  AND  MEASUREMENT  OF 

OPTICAL  RE-ENTRY  OBSERVABLES:   VOLUME  2. 

PHOTOGRAPHIC  SPECTROMETRY  AND 

RADIOMETRY. 

Technical  information  series, 

by  A.  Guttman.    27  Jul  64.  4^   R64SD1023 

Contract  AF04  694  499 

Unclassified  report 

Rept.  on  Project  TRAP. 

Descriptors:  (*Spectrographic  cameras.  Atmosphere 
eotry),  (•Optical  tracking.  Reentry  vehicles),  (*Reentry 
vehicles,  Optical  tracking).  Spectrophotometers, 
Radiometers,  Environmental  tests,  Optical  Images, 
Instrumentation,  High-spjeed  photography,  Ballistic 
cameras,  Measurement,  Equations,  Calibration, 
Temperature,  Blackbody  radiation.  Molecular 
spectroscopy. 

Field  spectrometry  and  radlometry  on  rapidly-moving 
objects  customarily  utilize  Imaging  Instruments.   The 
applicability  of  such  instrumentation  In  radlometry  Is 
discussed  with  particular  emphasis  on  photographic 
cine  spectrographs,  ballistic  spectrographs,  and  bal- 
listic and  cine  cameras.   Appropriate  radiant  energy 
transfer  equations  for  distant  point,  line,  and  area 
sources  are  given  In  order  to  clarify  pbotogr^hlc 
signal  Interpretation  and  to  define  suitable  calibra- 
tions and  reduction  procedures.    Various  types  of 
photographic  signal  transfer  functions  are  discussed. 
An  example  of  source  parameters  derived  from 
actual  field  measurements  is  presented  to  Illustrate 
the  degree  of  consistency  and  magnitude  of  errors 
encoimtered  under  actual  conditions.    (Author) 


AD-603  033  Dlv.    6,  8,  15 

OTS  Prices:  HC  $6.00/MF  $1.50 

Radiation  Lab.,  Univ.  of  Michigan,  Ann  Arbor. 
STUDIES  IN  RADAR  CROSS  SECTIONS  XLDC:  DIFFRAC- 
TION AND  SCATTERING  BY  REGULAR  BODIES  ID:    THE 
PROLATE  SPHEROID. 
Summary  rept.  no.  3, 

by  F.  B.  Sleator.    Feb  64,    266p  ORA  3648  6T 
Contract  AF19  604  6655,  Proj.  5635,  Task  563502 
AFCRL  64  138 

Unclassified  report 

Descriptors:    (*Radar  echo  areas.  Ellipsoids), 
(♦Ellipsoids,  Electromagnetic  wave  reflections), 
(♦Diffraction,  Wave  analysis),  (♦Scattering,  Electromag- 
netic waves).  Bodies  of  revolution.  Boundary  value 
problems.  Special  functions.  Vector  analysis.  Theory, 
Mathematical  analysis. 

This  Is  the  third  in  a  series  of  sunmiary  reports  on  the 
general  subject  of  electromagnetic  and  acoustical  scattering 
by  certain  bodies  of  simple  shape.   Consideration  Is  limited 
In  general  to  problems  of  diffraction  or  scattering  where 
the  source  of  energy  Is  exterior  to  the  scatterer  (one  ex- 
ception Is  tbe  case  of  a  point  dipole  located  at  the  tip  of  a 
si^roid.  which  Is  Immediately  obtainable  from  a  nK>re 
general  form).    The  body  of  the  report  consists  of  three 
distinct  components,  the  first  and  most  extensive  consisting 
of  a  largely  verbal  discussion  of  the  methods  and  principles 
employed  in  the  various  solutions  of  spheroidal  functions. 


AD-603  084  Dlv.   6,  8,  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

United  Aircraft  Corp.,  East  Hartford,  Conn. 

ULTRASONIC  UGHT  SCANNING  AND  ACTIVB  OPTICAL 

IMAGING  SYSTEM. 

Final  rept.  for  19  Jun  63-19  Jun  64, 

by  Herbert  G.  Aas.  Robert  K.  Erf,  L  R.  Abel,  and 

R.  Walker.    17  Jul  64,  63p,  UNAIR  C930080  12 

Contract  NOw63  0657d 

Unclassified  npoii 

Descriptors:  (*Lasers,  Optical  Images),  (^Scanning, 
Lasers).  (*Ultrasonlc  radiation.  Scanning),  Mosaics 
(Light-sensitive),  Quartz,  Acrylic  resins,  Halogenated 
hydrocarbons.  Deflection,  Transducers,  Display  systems. 
Cathode  ray  tubes.  Resolution,  Ranges  (Distance), 
iAappiag,  Tracking,  Pattern  recognition.  Rendezvous 
trajectories.  Antimissile  defense  systems. 

Analytical  and  e;q>erim«ital  investigations  successfully 
demonstrated  that:   light  beams  can  be  non- mechanically 
deflected  through  angles  In  excess  of  5  degrees  by  establishing, 
ultrasonically,  a  time  varying  refractive  Index  gradient 
in  a  suitable  medium;  and  an  active  optical  imaging 
system  employing  two  ultrasonic  deflection  cells  which 
provide  periodic  two  dimensional  field  illumination  Is 
physically  realizable. 


AD-603  278 
OTS  Prices: 


Div.   6,  25 
HC  $2.00/MF  $0.50 


Sylvania  Electric  Products,  Inc.,  Mountain  View,  Calif. 

OPTIMIZED  COHERENT  OPTICAL  RECEIVER 

TECHNIQUES. 

by  Mahlon  B.  Fisher  and  B.  J.  McMurtry,     Jul  64,    31p 

Contract  AF30  602  3162.    Prol.  4506,  Task  450608 

RADC  TDR64  221 

Unclassified  report 

Descriptors:   (^Phototubes,  Detectors),  ('Lasers, 
Detectors),  Optical  equipment,  Image  tubes,  Microwaves. 
Li^t,  Modulation,  Demodulation,  Scanning,  Photoelectric 
materials.  Tungsten,  Films. 

This  report  covers  ttie  third  quarter  of  an  applied  re- 
search program  to  develop  a  scannable  photosensitive 
Image  detector  capable  of  responding  to  modulation  at  a 
microwave  rate.   The  dc  focusing  tests  were  completed,  and 
ttie  detector  now  operates  satisfactorily  In  a  stack  of  per- 
manent magnets  rather  than  the  large  solenoid  previously 
used.   The  direct  modulation-demodulation  experiment  is 
DOW  working  very  well  with  a  modulation  frequency  of 
10.7  Go.   Operation  was  demonstrated  In  both  a  non- 
scanning  mode  and  in  a  scanning  mode  with  a  microwave 
output  signal  level  of  -90  dbm.   The  continued  work  on  the 
semltransparent  photosurface  resulted  in  a  photosurface 
which  Is  not  as  susceptible  to  film  breakup  during  the 
bakeout  phase  of  tube  processing  as  those  which  were 
previously  reported.   This  improvement  Is  primarily  the 
result  of  the  use  of  a  very  thin  film  of  tungsten  deposited 
under  the  photoelectric  surface.   This  change  in  processing 
was  evaluated  by  means  of  several  photodiodes.    Four 
scannable  phototubes  are  now  being  assembled  using  this 
cathode  modification.   (Author) 


AD-603  510  Div.   6,  2,  8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Electromagnetic  Research  Corp.,  College  Park,  Md. 
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STUDY  OF  METBROLOGICAL  PHENOMENA  AS 

RELATED  TO  THE  ERRORS  IN  RADIO  INTERFEROMETER 

TRACKING  SYSTEMS. 

Sclentifio  f  ept.  no.  1  (Part  1). 

by  D.  L.  Ringwalt.    15  Jun  64.  63p,  CRL-2isi8-l,  pt.  1 

Contract  AF19  628  2818,  Proj.  5930,  Task  $93007 

APCRL  64  587  PI   .  -  Unc&MiSSrpeport 

Descriptors:  (*Radlo  interferometers,  TracUng), 
(♦Tracking,  Radio  Interferometers),  (♦Meteorolo^cal 
phenomena.  Radio  interference).  Radio  waves,  Propagatloa. 
Errors,  Meteorological  Instrumants,  Meteorological 
parameters.  Measurement,  Data  prooesaing  systems. 

Meteorological  parameters  are  req)onslbla  for  certain 
errors  In  radio  interferometer  type  tracklj«  systems. 
This  report  considers  these  tracking  errors  as  being  a 
combination  of  'bias'  and  'noise*  errors.   Bias  errors  are 
defined  as  having  periods  greater  than  several  minutes, 
while  noise  errors  are  defined  as  having  periods  ranging 
from  about  a  second  to  several  minutes.   Ground-based 
and  airborne  meteorological  instrumentation  for  the  meas- 
urement of  the  ajjpropriate  meteorological  parameters  is 
<>««»lbed.    (Author) 


DETECTION  -  Division  6 


AD-603  511  Dlv.   6.  2,  8 

OTS  Prices:  HC  $6.00/MF  $1.25 

Electromagnetic  Researoh  Corp.,  College  Parte,  Md. 

A  STUDY  OF  METEROLOGICAL  PHENOMENA  AS 

RELATED  TO  THE  ERRORS  IN  RADK)  INTERFEROMETER 

TRACKING  SYSTEMS. 

Scientific  rept.  no.  1  (Part  2), 

by  D.  L.  Ringwalt.    15  Jun  64,    222p  CRL-2818-1,  Pt.  2 

Cootract  AF19  628  2818.  Pro].  5930,  Task  593007 

^FCRL  64  587  P2 

Unclassified  report 


Descriptors:  (*Radio  interferometers.  Tracking), 
(•Tracking,  Radio  Interferometers),  (*Meteorolo^al 
phenomena.  Radio  interference).  Radio  waves,  Propagai- 
tion.  Refractive  index.  Measurement,  Alitwine, 
Refractometers,  Data,  Graphics. 

Refractive  index  data  obtained  in  the  Mistram  area  at 
Cape  Kenne<ty  with  airborne  refractometer  and  radisond* 
and  vdreatmde  are  presented  in  gn^hloal  fozm. 
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Division  7  •  ELECTRICAL  EQUIPMENT 


7.  Electrical  Equipment 


AD-603  023  DIt.   7,  4 

OT3  Prices:  HC  $7.00/MF  $1.75 

Delco-Remy  EHt..  General  Motors  Corp.,  Anderson,  Mich. 

APPLIED  RESEARCH  INVESTIGATION  OF  SEALED 

SILVER-ZmC  BATTERIES, 

by  J.  J.  Lander.  L.  II.  Co(Ae.  and  P.  A.  ScardSTlUe. 

1  Aug  64,  3«3p 

Contract  AF33  657  10643.  ProJ.  8173,  Task  817304  1 

APL  TDR64  8» 

Unclassified  report 

Descriptors:  (*Electrolytlc  cells.  Life  expectancy). 
(*Batterle8  and  compoDents,  Electrolytic  cells),  (*Battery 
separators.  Materials),  (*Electrolyte8,  Electrolytic 
cells).  Performance  (Engineering),  Membranes,  Silver, 
Zinc,  Hydroxides,  Sodium  compounds.  Lithium  compounds. 
Acrylonltrlle  polymers. 

Cycle  life  studies  were  made  on  groups  of  cells  In  wtalcb 
the  ratio  of  ZnO  to  silver  was  varied  from  0.75:1  to  4:1. 
Maxi""'?"  cycle  life  was  obtained  at  the  2:1  ratio.   A  1/4  in. 
to  1/2  In.  separator  overhang  around  the  plate  perinteter 
gave  the  maximum  cycle  life.    Both  Initial  capacity  and 
cycle  life  were  Improved  when  a  high  electrolyte  level  was 
int>vided.   Cells  conUlnli«  35%-45%  NaOH  showed  the 
same  or  better  cycle  life  as  that  obtained  with  45%  XOH. 
Studies  concerning  the  poeslblllty  of  utilization  of  a 
neutral  salt  electrolyte  In  sllver-zlnc  cells  are 
presented.   The  results  Indicate  that  no  suitable  neutral 
salt  electrolyte  is  satisfactory  for  cell  performance  In 
this  application.   Neither  CdO  additions  to  the  negative 
active  miderlal  nor  provision  for  double  grids  in  the 
negative  plate  construction  showed  advantages  In  Initial 
capacity  or  cycle  life.   The  separator  screening  tests 
proved  partially  effective  In  determining  the  ability  for  a 
sample  membrane  to  satisfactorily  perform  in  a  full  scale 
ceU.    (Author) 


AD-603  137 
OTS  Prices; 


DtT.   7.  8 
HC  $9.40/MF  $2.75 


Bureau  of  Naval  Weapons.  Navy  Dept.,  Washington.  D.  C. 
PROCEEDINGS  OF  THE  ROTATING  AND  STATIC 
PRECISION  COMPONENTS  SYMPOSIUM. 
Apr  64,    638p 

Unclassified  report 

Descriptors:    (*Synchros.  Scleitfific  research), 
(•Digital  computers.  Control  systems).  Symposia, 
Servomotors,  Tachometers,  Generators,  Potentiometers, 
Amplifiers.  Circuits,  Microminiaturization  (Electrooics), 
Solid  state  physics. 

Presentations  are  g^ven  on  advancemente  In  the  conven- 
tional component  area:  synchros,  servomotors,  tachometer 
generators,  and  potentiometers;  digital  components  and 
digital  control  systems;  and  developmente  In  the  solid 
state  field. 


AD-603  148 
OTS  Prices: 


Div.   7,  12,  25 
HC  $4.00/MF  $1.00 


Dynatecb  Corp.,  Cambridge,  Mass. 
FEASIBILITY  STUDY  OF  APPLKATION  OF 
SUPERCONDUCTOR  TECHNIQUES  FOR  ROTATING 
ELECTRICAL  GENERATORS. 
Final  rept.  for  1  May  63-31  Apr  64, 
by  R.  L.  Mela.  H.  W.  Mooncai.  C.  J.  Oberfaauser, 
E.  F.  Do]^.  and  A.  Kusko.   May  64,  146p 
Dynatecb  472 


CootrKt  AF33  667  11062,  ProJ.  8128,  Task  812808 
APL  TDI164  71 

Unclasslfled  report 

Descriptors:  (*Superconductor8,  Generators), 
(*Generator8,  Superconductors),  Electric  power  produc- 
tion. Spacecraft).  Rotation,  Feasibility  studies,  ^ace- 
borne.  Refrigeration  systems,  Reliability,  Electrical 
properties.  Design. 

A  preliminary  design  study,  with  some  supportlog 
e^qwriments.  has  been  performed  of  a  1,000  kva  rotating 
electrical  generator  for  space  application.  The  design 
study  included  cooling  equipment  to  maintain  the  device 
in  the  vicinity  of  lOK,  plus  ancHlaiy  drives  and  heat 
rejection  components.  Considerable  study  was  devoted 
to  possible  machine  arrangemente,  mechanical  fea- 
tures of  tbe  generator,  oooling  equipment  heat  toads, 
and  cooling  equipment  design.   System  reliability  and 
startup  procedure  were  also  considered.  The  problem 
of  alternating  field  losses  in  superconductors  was 
given  considerable  attention  and  estimates  of  these 
losses  were  made.   The  weight  of  the  generator-cool- 
ing equipment  package  was  found  to  be  about  1/2 
pound  per  kw.   Appreciable  additional  weight  saving 
vsults  from  an  overall  package  efficiency  in  the 
9S%  range.   Some  reductton  in  reliability  appears 
inevitable  due  to  inclusion  of  tbe  cooling  eqidpment. 
(Author) 


AD-603  187  Dlv.   7,  14 

OTS  Prices:  HC  $2.00/MF  $0.50 

Army  Electronics  ReseanA  and  Development  Agency, 

Fori  Monmouth,  N.  J. 

LOW-LOSS  POLYFOAM  DIELECTRIC  CABLE.    PART  L 

LOW-FREQUENCY  INVESTIGATION, 

by  William  E.  Mayo,   i^r  64,   27p 

Task  1G6  22001A057  04 

AELRDL  TR2448 

Unclassified  report 

Descriptors:    (*Coaxlal  cables.  Low  frequency), 
(•Radlofrequency  cables,  Dielectrics),  Copper, 
Polyethylene  plastics.  Plastic  coatings.  Attenuation. 
Moisture  proofing.  Plasticity,  Sivler,  Plating, 
Permeability,  Electric  ccmnectors.  Antenna  components. 
Expanded  plastics. 

The  report  covers  tbe  evaluation  of  a  conunerclal  type  low- 
loss  RF  coaxial  cable  having  a  foamed  polyethylene  dielectric 
core,  and  also  redesign  of  this  cable  for  use  with  AS- 
15-37(  )/U  GRC  Antenna  equipment.    Ttte  work  Includes  a 
study  at  effecte,  due  to  moisture  absorption,  on  the  electri- 
cal characteristics  of  the  cable  up  to  frequencies  of  100  Mc. 
The  design  and  evaluation  of  an  Improved  cable  clamp 
design  for  the  UG-260C/U.  BNC  Connector  are  also 
reported.   (Author) 

AD-603  188  Div.   7.  14 

OTS  Prices:  HC  $2.00/MF  $0.50 

Army  Electronics  Research  and  DevelopmeBt  Ageooy, 

Fort  Monmouth,  N.  J. 

EXTRA  FLEXIBLE  COAXIAL  CABLE. 

by  Dan  Llchteostain.   Nov  63,  35p 

Task  1G6  22001A057  04 

AELRDL  tr2400 

Unelaasifled  report 

Descr^rtors:  (*Coaxial  cables.  High  frequency), 
(*Radiafrequeaoy  cables,  PlasUc  coatii«s).  Plasticity, 
Mechanical  properties.  Electrical  properties.  Dielectrioa, 
Polyethylene  plasttos.  Vinyl  plastios.  Thermoplastics, 
Isocyanate  plastics.  Elastomers,  Tests,  Degradation. 
Hiuildity,  Low-temperature  research,  Attsnuation, 
Freezing. 
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New  freete-resistant  materials  were  evMuatad  for  radio- 
fre<pienoy  ooaxlal  cables.    MIL-C-17  oonial  cables  havli« 
Type  A  polyethylene  dielectric  cores  and  Type  na  non- 
contaminating  (nltrlle  rubber  plastidxad)  polyvinyl 
chloride  Jacketing  were  found  too  stiff  at  tubsero  tanmer- 
^uree;  vinyl  Jacketing  cracked  even  abow -40C.  A  blend 
<«  P^ly-«Jphaolefln  with  polyethylene  was  found  to  be 
elaotrically  etpilvatoot  to  polyethylene  up  to  at  least  10  Gc. 
and  only  1/3  as  stiff  at -40  and -68C.   Tw©  thermopUstto 
polyester  type  urethanes  and  an  ethylene  oopolymer 
Jacketing  material  were  found  more  flexit4e  Vbaa  vinyl 
down  to  -55C.  The  urethanes  degrade  aftar  a  long  period  at 
time  at  high  humidity,  but  should  be  considerably  bettor 
than  polyoletlns  in  abrasion  resistance. 


AD-603  189  Dlv.   7 

OTS  Prices:  HC  $1.00/MF  $0.50 


Author) 


Army  Rlectrontos  Research  and  Development  Asencv 
Fort  Monmouth.  N.  J.  ~t»«-.  "wu^j. 
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.ECTRO- 


INVBSTBATION  OF  OOLUMBIUM  AS  aH  ] 
LYTIC  CAPACITOR  ANODE,  PART  II, 
by  Clyde  Peabo<iy.  10  Jan  62,  18p 
Task  3A99  IS  003  04 
ABLRDL  TR2262 

U^lassifled  report 

Descriptors:  (•Anodes  (Blactrolytlo  cellj,  Bleotiolytio 
capacitors) ,  (•Niobium,  Anodes  (Electrolytic  cell)).  Metal 
films.  Manganese  compounds.  Oxides,  Ci4>acltanoe, 
>^nmonlum  compounds.  Chlorides.  Electrical  properties, 
Pyrolysis,  Electrolysis. 

Anodic  oxide  films  that  have  excellent  wet  electrical 
properties  can  be  electrolytically  formed  aa  columblum 
foils  and  on  properly  processed  sintered  oolumbium  pellets. 
During  the  fabrication  of  formed  columblum  anodes  into 
BoUd  electrolytic  capacitors,  the  temperature  used  for  deposl- 
tlpn  of  the  solid  manganese  dioxide  electrolyte  causes  consid- 
erable degradation  of  the  electrical  properties.   Effecte  of 
this  degradation  can  only  be  partially  restpred  by  reforma- 
tion and  aging  processes.    The  tenveratuM  sensitivity  of 
the  oxide  film  Is  a  significant  determining;  factor  for  ttie 
properties  of  solid  columblum  electrolytia  capacitors. 
Further  Investlgatioos  are  Indicated  to  develop  (a)  sintered 
columblum  anodes  of  higher  purity  and  optlinum  design,  (b) 
optimum  technUpies  for  tbe  formation  of  tke  anodes,  and  (c) 
optimum  techniques  for  processli^  Uie  foamed  anodes  into 
■solid  electrolytto  capacitors. 


AD-403  227  Div.   7 

OTS  Prices:  HC  $5.00/MF  $1.00 

Sbiith  (A.  O.)  Corp..  MUwaukee.  ^^. 
SMALL  AUXILIARY  POWER  FOR  SHBLTTOS. 
by  Francis  W.  Lauck.  Vers  D.  Overbye  and 
David  D.  Hart.    May  64,    17ap 
Contract  OCO  0862  282,  Subtask  1411A 

oUlassifled  npoit 

ftimmaiy  of  Reseandi  rept.  incL 

Descriptors:  (•Electric  power  productloa.  Shelters), 
(*8belters.  Electric  power  production).  Radioactive 
fallout.  Internal  combustion  engines,  Diesel  engines. 
Fuels.  Storage,  Generators,  Turt>lnes.  Machines, 
Thermal  Inwilation.  ThermmityBamlcs.  Vibration. 
Engine  noise.  CooUng,  Coste.  Maintenanoe,  Design. 

Conventional  and  unooventional  methods  of  storage  of 
engine-generator  sets  and  a  Aiel  supply  are  discussed; 
recommendations  are  made  based  on  tlie  pnssent  state  of 
tlM  art.   Metliods  for  removal  of  waste  best  and  naadous 
Amies  and  control  of  noise  and  vibration  are  discussed  to 
facilitate  inetallstion  of  engine-generator  Sfto  in  abetters. 
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Several  means  of  utillring  engine  waste  heat  for  other 
abetter  activities  are  presented  and  discussed;  also  means 
of  utilising  more  conventional  heating  devices  are  consid- 
ered.  Installation,  maintenance,  and  repair  procedures  as 
well  as  operating  Instructions  are  discussed  in  detail. 
Finally,  a  thermodynamic  analysis  and  preliminary  design 
of  two  Ranklne-cycto  power  generators  utiUzlng  a  turbine 
and  reciprocating  en^e  respectively  are  included. 
Preliminary  designs  of  the  required  auxiliary  equtoment 
are  presented.   (Author) 


AD-603  235  Dlv.   7,  8,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Research  Lab.  of  Electronics.  Mass.  Inst,  of  Tech.. 

Cambridge. 

RESEARCH  ON  NEW  CONCEPTS  IN  ENERGY 

CONVERSION. 

^laztorly  technical  progress  rept.  no.  3,  1  Mar-31  May  64, 

by  W.  D.  Jackson.  G.  A.  Brown.  J.  L.  Kerrebrock  and 

B.  N.  Carabateas.  15  Jun  64.  25p 

Contract  AF33  615  1083,  ProJ.  8173,  Task  817306 

Unclassified  report 

Descriptors:  ("Thermionic  oooverters.  Thermionic 
emission),  (•Energy  conversion.  Magnetohydrodynamics), 
(•Magnetohydrodynamlcs,  Power  si4>plie8).  Scientific 
research.  Liquid  metals.  Alkali  metals,  Electrical 
OMductance,  Generators,  Electric  power  production. 
Cesium,  Plasma  physics.  Space  propulsion.  Electrons, 
Work  functions.  Thermal  conductivity.  Electric  propulsion. 

Contente: 

Magnetohydrodynamic  power  generation  with  liquid  metals 

Li<;piid-metal  magnetohydrodynamic  generators 

Magnetohydrodynamic  chaitnel  flow 

Electrical  conductivity  of  two-phase  liquid-metal  flow 

Systems  with  alkali-metal  vapor  generators 

Study  of  transport  phenomena  in  cesium  thermionic  oonvertars 

Electron  and  ion  emission  from  different  cz7stallogr4)hio 

orientations  in  vacuum  and  in  cesium 
Measuremento  of  the  thermal  conductivity  in  cesium  gas 
Studies  of  surtacee 

Constant-pressure.  Uquld-metal,  MHD  conduction  generator 
None<pillibrium  electric  conductivity  of  wet  and  dry 

potassium  vapor 


AD-603  269  Dlv.   7,  10 

OTS  Prices:  HC  %2.00/UF  $0.50 


Laboratories  for  Research  and  Development, 
Franklin  Inst,  PhUadelphla,  Pa. 
CATALYTIC  COMBUSTION  HEAT  SOURCES  FOR 
THERMAL  ENERGY  CONVERTERS, 
^larterly  progress  rept.  no.  3,  1  Oct  63-15  Feb  64, 
by  Mullapudi  M.  Reddl  and  Robert  A.  Baker. 
16  Feb  64,    26p    Q-B2088-3 

Contract  DA36  039AMC02177E,  ProJ.  1G6  22001A063  03 

Unclasslfled  report 

Descriptors:  (•Thermoelectricity,  Generators), 
(•Generators,  Thermoelectricity),  f«<:ombustion, 
Catalysto),  (•Heaters,  Gasoline),  (•Catalyste.  Combus- 
tion), Energy  conversion.  Heat  transfer.  Power  mp- 
plies.  Design,  Fluid  flow.  Vsnsdlum  compounds,  Ooddes. 
Aluminum  compounds. 

Investigations  leading  to  the  development  of  a  catalytic 
burner  using  leaded  gasoline  as  a  fuel  for  use  with 
thermoelectric  generators  are  reported.   Detailed 
parametric  studies  on  a  vanadia  catalyst  are  given. 
Resulte  of  an  experimental  design  were  analyzed  by  a 
multivariate  regression  model,  and  expressions  tor 


f 
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percent  oxidation  and  maximum  temperature  are  given 
in  terms  of  air  and  gaaoline  flow  rates.    Effects  of 
catalytic  element  geometry  on  burner  heat  transfer  are 
discussed  and  details  of  an  element  configuration  are 
given  along  with  design  details  of  an  experimental 
thermoelectric  generator.   (Author) 


AD-603  394  Dlv.    7,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohio 

FURTHER  PROGRESS  OF  SOVIET  SCIENTISTS  ON 

DIRECT  TRANSFORMATION  OF  HEAT  INTO 

ELECTRICITY, 

7  Jul  64,  3p 

FTD  TT64  505;  TT  64  71169 

Unclassified  report 

Unedited  rough  draft  trans,  of  Tecfanicka  Prace 
(Czechoslovakia)  1963,  v.  IS.  no.  8.  p.  606. 

Descriptora:  (•Energy  converaion.  Transformations), 
Thermoelectricity,  Plasma  engines.  Electric 
propulsion.  Alphali  metals,  Electric  power  production. 
Czechoslovakia. 

The  use  of  alkali  metal  to  raise  plasma  (used  In 
special  equipment  for  direct  transformation  of  heat  into 
electricity)  to  a  high  electrical  conductivity  is  discussed. 


AD-603  399  DW.   7 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div..  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohio. 

THREE-PHASE  SYNCHRONOUS  GENERATOR, 

by  U  M.  Palastin.   9  Jul  64,  5p 

FTD  TT64  486;  TT  64  71174 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent 

nr.  153324  (appL  nr.  730172/24-7,  12  May  61,  p.1-3. 

Descriptors:  (^Permanent  magnet  generatore.  Design), 
(♦Electric  power  production,  sources),  Gaierators, 
Synchros,  Power  equipment,  USSR, 

The  object  of  the  Invention  is  a  three-phase 
synchronous  generator  on  the  tjrpe  of  machine  with 


switchover  of  the  magnetic  flux  and  oontalnlng  three 
stator  packets  arranged  in  a  row  ak>ng  the  shaft  and 
carrying  a  concentrated  armature  winding  and 
excitation  winding  and  three  loaded  packets  on  the  rotor 
arranged  on  the  shaft  with  a  spacial  shift  of  120  degrees 
one  with  relation  to  the  other,  and  serving  for  switehover 
of  the  flux  In  Qie  stator,  which  is  distinguished  by  the 
fact  that,  for  the  purposes  of  economy  of  copper,  the 
excitation  winding  Is  made  up  of  three  concentrated 
centered  coils  conunon  to  all  three  stator  packets.    The 
generator  is  distinguished  by  the  use  of  permanent  magnets 
with  magnetic  shunts  arranged  on  areas  of  the  stator 
embraced  by  the  coils  of  the  excitation  winding.   (Author) 


AD-603  420  Div.   7,  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 

POWER  SYSTEM  TRANSIENTS  AND  A  POWER 

TRANSIENT  SIMULATOR, 

by  H.  H.  Kajlhara.    10  Jul  64,  24p 

ProJ.  Y  F015  12  01  008 

NCEL  N621 

Unclassified  report 

Descriptors:  (*Tran8lent8,  Simulators),  (*Slmulatora, 
Power  supplies).  Electrical  equipment.  Power  equipment, 
^>eclficatlons.  Test  equipment.  Electronic  equipment. 
Malfunctions,  Voltage. 

Transients  in  power  systems  are  created  by  nature,  man, 
and  normal  operations.   They  are  likely  to  exist  for  a 
long  time  to  come.   M^tfa  Increased  use  of  complex  elec- 
tronic equipments  incoiporatlng  high  speed,  low  operating 
voltage,  frequency  sensitive  solid  state  components,  Oie 
Naval  installations  are  experiencing  Increased  equipment 
malfuncttons,  erroneous  operattons,  and  failures.   An  acute 
need  has  arisen  to  closely  scrutinize  the  transtent  suscep- 
tibility of  these  electronic  equipments  to  institute  cor- 
rective action.   To  enable  this  examination,  a  power 
transient  simulator  is  being  developed.   With  this  transieat 
simulator,  it  will  be  possible  to  correlate  specific  type 
translente  to  particular  equipment  malfuncttons,  establish 
quantitattve  tolerance  figures  of  acceptable  power  param- 
eter fluctuations  for  complex  electronic  equipmente  and 
systems,  establish  the  degree  of  excellency  In  power 
quality  required  of  the  uninterrupttble  power  supply  systems, 
furnish  design  information  to  enable  designs  of  less  tran- 
sient sensitive  electronic  equipmente,  and  enable  cor- 
rective measures  to  be  taken  in  equipmente  now  experi- 
encing operattonal  dlffuculties.   (Authoi^ 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


ectronic 


AD-602  985  Div.   8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Royal  Ihst.  of  Tech.,  Stockholm  (Sweden). 
BASK  STUDIES  ON  AMPLIFICATION  ANj 
GENERATION  OF  SIGNALS  IN  ELECTRONTCAL 

cmcurr. 

status  rept. 

by  Per-Olov  Leine.   27  Apr  64,  28p 

Grant  AF  E0AR61  43 

AFCRL  64  514 

Unollassifled  report 

Descriptora:  (•Ampliflere.  Gain),  (*Signal  generatora. 
Circuite),  Oscillation.  Signals.  Power,  Transistora, 
Storage,  Equations,  Integrals,  Differential  equations. 
Feedback.  Communlcatton  theory.  Stability,  Sweden. 

Toptes  include  measure  of  stability  for  rail  power  gain 
simple  case  of  transistor  feedback,  simple  case  of 
active  two  port,  nature  of  gain,  generalized  stability 
meaaure.  Thornton's  'money  amplifier',  caaonical  form 
lor  active  device  with  terminal  storage,  cjfiaoitive  and 
Inductive  storage,  gain  of  two  terminal  device  with 
internal  storage,  and  available  logarithmic  gain  under 
certain  circumstances. 


AD-602  991  Dlv.    8.  15,  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

Sylvanla  Electric  Producto,  Inc.,  Waltham.  Mass 

RESEARCH  IN  NONLINEAR  CODES. 

Final  rept., 

by  R.  Turyn.  Mar  64,  72p  SEP  F3001  1 

Contract  AF19  628  2479.  ProJ.  5628.  Task  (62801 

AFCRL  64  137  | 

Unclassified  report 

Descriptora:  (*Coding.  Nonlinear  systems),  ("Set 
Uieory.  Coding).  (•Groups  (Mathematics),  Set  theory) 
Sequences.  Statistical  functions.  Number  theory.  Matrix 
algebra.  Communication  theory.  Correlators,  Scientific 
research.  Theorems. 


The  flrat  part  of  this  report  deals  with  difference  sets 
subsets  of  a  group  wlOi  the  property  ihut  any  two  translates 
are  a  fixed  Hamming  distance  apart.   When  the  group  to 
cyclic,  these  correspond  to  sequences  whose  periodic 
autocorrelation  function  is  two-valued.    The  groups  con- 
sidered are  those  which  admit  a  large  number  of  charac- 
ters.  Several  nonexistence  theorems  are  piKived.   These 
assert  Uiat  if  Oie  parametera  v  and  n  of  a  difference  set 
have  factora  in  common,  there  are  bounds  on  U»e  order  <rf 
the  charactera  of  tbe  group.   When  v  =  4n,  the  difference 
set  gives  rise  to  an  Hadamard  matrix.    The  atuOy  of  Barker 
sequences,  binary  sequences  with  non-perlodlc  autocor- 
relation function  <  1  in  absolute  value  except  at  zero 
showed  that  there  were  no  Barker  sequences  of  odd  length> 
13.  and  any  of  even  length  greater  than  2  arose  from  a 
difference  set  with  v  =  4n,  in  a  cycHc  group  or  order  v. 
The  only  ones  known  of  even  lei^  are  of  let^Uis  2  or  4. 
The  last  section  ai^lies  the  theorems  proved  in  the  flret 
section  to  demonstrate  the  nonexistence  of  Barker  se- 
quences of  length  V  <  4  .  39  to  the  second  power  -  6084  as 
well  as  other  difference  sete  with  v  =  4n.   Th«  other  two 
sections  deal  with  multlpliera  of  difference  sete  and  the 
existence  of  difference  sete  in  elementary  atalian  groups. 


AD-603  001  Div.   8,  14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohto. 

PHOTOCATHODE, 

by  P.  G.  Borzyak  and  V.  A.  Morozovskli.   8  Jul  64,    So 

FTD  TT64  98,  TT  64  71J62 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent  nr.  154567 
(appl.  nr.  429425/01147,  28  Dec  51)  p.  1-2. 

Descriptora:  (•Photocathodes,  Coatings),  Photoelectric 
materials.  Antimony.  Sodium,  Ultraviolet  radiation. 
Sensitivity.  Patente.  USSR. 

The  photocathode  is  characterized  by  the  fact,  that  for 
the  purpose  of  obtaining  high  sensitivity  In  the  central 
ultraviolet  zone  and  absence  of  sensitivity  In  visible 
zone,  ite  layer  conslste  of  antimony  processed  in 
sodium  vapora.    (Author) 


AD-603  004  Dlv.    8,  2f 

OTS  Prices:  HC  $3.00/MF  $0.75 

Balrd- Atomic.  Inc.,  Cambridge,  Mass. 

EFFECT  OF  OPTICAL  PATH  IMPERFECTIONS  ON 

FABRY-PEROT  MODULATOR  PERFORMANCE. 

Rept.  for  17  Feb-17  Jul  64, 

by  Vincent  DelPlaiw,  Jr.   1964,  78p 

Contract  AF33  615  1254,  ProJ.  4335,  Task  433513 

AL  TDR64  141 

Unclassifie'd  report 

Descriptora:  (•Modulators,  Performance  (Engineering)), 
Lasers,  Light  transmission.  Refraction,  Broadband, 
Ampllfiera,  Frequency,  Probability,  Interierometers, 
Piezoelectric  crystals,  Suriace  properties.  Potassliun 
compounds.  Phosphates. 

Under  a  previous  contract,  a  theoretical  investigation 
was  conducted  on  the  effecte  of  variation  in  optical  path- 
length  upon  the  performance  of  a  Fabry- Perot  type  wideband 
modulator.   The  variations  consisted  of  statistical 
distributions  within  or  across  the  aperture,  and  two 
probability  distributions  of  the  variable  pathlength  were 
studied:   a  rectangular  and  a  Gaussian.    The  objective  of 
the  present  work  was  to  provide  direct  experimental 
verification  of  the  theoretical  results  of  the  probability 
study  as  well  as  to  characterize  and  access  the  present 
performance  of  the  modulator  in  order  to  provide  guidance 
for  future  work-   It  Is  shown  that  the  plane-parallel 
Fabry- Perot  type  of  modulator  will  approach  Ideal 
theoretical  performance  only  for  extremely  small  apertures 
of  the  order  of  0.045  Inch  or  less  and  that  this  result  is 
in  accordance  with  the  theoretically  predicted  performance. 
It  is  further  shown  that  the  modulator  performance  depends 
critically  upon  the  frequency  stebillty  and  bandwidth  of  the 
source  and  that  frequency  dirfte.  f  sub  o,  greater  than  a 
few  megacycles  will  cause  large  fluctuations  in  the 
average  transmission.    (Author) 


AD-603  029  Dlv.   8,  14 

OTS  Prices:  HC  $1.00/MF  $0.50 

General  Electric  Co.,  Lynchburg,  Va. 
MICROMINIATURE  CRYSTAL  UNITS  CR-(X-47)Al. 
Quarterly  rept.  no.  4,  1  Feb-30  Apr  64. 
hy  W.  G.  Stoddard   30  Apr  64,  23p 
Contract  DA36  039AMC02232E 

Unclassified  report 

Object:  To  Develop  a  Microminiature  CrysUl  Unit  in 
the  Frequency  Range  7  mc  to  20  mc. 
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Descriptors:  (•Crystal  osctlUtors.  Seals  (Stoppers)). 
(♦Miniature  electronic  equipment.  Crystal  oscillators). 
Microminiaturization  (Electronics),  Thickness,  Fracture 
(Mechanics),  Thermal  stresses.  Welding,  Electron  beams, 
Epoxy  plastics.  Adhesives.  SilTOr.  Brazing,  High  frequency. 
Resonators,  Ceramic  materials. 

Modification  of  the  header  ceramic  seal  was  necessary 
to  prevent  fracture.   Ceramic  thickness  was  Increased  to 
.030'  so  that  ceramic  seal  cound  withstand  the  90  degree 
lead  bend  test  without  fracture.   Ceramic  diameter  was 
reduceil  to  .185'  in  order  to  accommodate  more  braze 
material  between  52  alloy  compression  ring  and  ceramic. 
Two  crystal  blank  designs  at  15  mc.  were  investigated. 
The  partially  contoured  design  had  superior  performance 
to  a  flat  blank  design.   The  effects  Ob  two  types  at  con- 
ductive epoxy  cement  on  crystal  parameters  were  also 
investigated.    Five  electron-beam  sealing  experiments  are 
described.   Weld  schedule  optimization  is  being  accom- 
plished using  cut-and-try  techniques.    The  most  significant 
problem  in  sealing  is  ceramic  fracture  due  to  use  of 
improper  weld  schedules.    (Author) 


AD-603  036  Dlv.   8,  25 

OTS  Prices:  HC  $3.00/MF  $0.50 

Aerophyslcs  Lab.,  Mass.  Inst,  of  Tech.,  Cambridge. 

WIND  TITNNEL  STUDIES  OF  ANTENNA  BREAKDOWN, 

PART  1:   INFLUENCE  OF  FORCED  (X>NVECT10N  ONLY. 

Scientific  rept.  no.  1, 

by  Eugene  E.  Covert  and  James  B.  CofOn.  Mar  64, 

52p  AL  TR92 

Contract  AF19  628  2434,  ProJ.  4642,  Task  464202 

AFCRL  64  282  PI  ^    .  _ 

Unclassified  report 

Descriptors:  ('Antennas,  Supersonic  flow).  X  band.  Very 
high  frequency.  Gas  flow.  Velocity,  Charged  particles. 
Electrons   Electric  currents,  Electrodes,  Pressure, 
Plasma  physics,  ModeU  (SlmulaUons).  Supersonic  wind 
tunnels.  Tests,  Aircraft  antennas. 

The  report  describes  the  studies  that  were  carried  out  to 
illustrate  the  effect  of  velocity  on  the  breakdown  of  a  VHF 
and  X-band  antenna.   The  studies  were  carried  out  In  a 
supersonic  wind  tunnel  In  a  relatively  un-lonlzed  gas  stream. 
(Author) 


AD-603  038  Dlv.    8.  2 

OTS  Prices:  HC  $2.00/MF  $0.50 

National  Electronics  bust.,  Madrid  (Spain). 

MEASUREMENTS  OF  THE  5  kc  RADIO  NOISE  NEAR 

MADRID. 

Final  rept. 

by  C.  F.  Schlayer.    15  May  64,  3ap 

Contract  AF61  052  513 

AFCRL  64  530 

Unclassified  repor 

Descr^jtors:  (•Atmospherics.  Spain),  (*Radlofrequency 
Interference,  Measurement),  Magnetic  storms, 
Aurorae,  Geophysics,  Physics  laboratories.  Antennas, 
Electronic  recording  systems.  Electromagnetic  waves. 
Very  low  frequency.  Correlation  technlcfies. 

During  a  three  years  period  the  5  kc  noise  was  contiou- 
ously  recorded  near  Madrid.   These  records  were  part 
of  a  larger  program  comprising  other  stations  whose 
data  were  gathered  at  the  ACRL  for  evaluation.    The 
installatlDns  are  described  and  a  short  relation  of  some 
characteristic  details  of  the  obtained  curves  Is  given. 
(Author) 


AD-603  044  Dlv.   8 

OTS  Prices:  HC  $2.00/lfF  $0.50 

Technical  Univ.,  Copenhagen  (Denmark). 

NUMERICAL  COMPUTATIONS  BASED  DIRECTLY  ON 

THE  COMPENSATION  THEOREM  OF  THE  SKY  WAVE 

FIELD  FROM  A  DIPOLE  IN  AN  ARBITRARY  FLAT  MIXED 

LAND-SEA  AREA. 

Technical  note  no.  7. 

by  Tove  Larsen.    Mar  64,  28p 

Contract  AF61  052  503 

AFCRL  64  509 

Unclassified  report 

Descriptors:  (*Dipole  antennas.  Antenna  radiation 
patterns),  (*Antenna  radiation  patterns,  Numerical 
analysis),  (*NumerlcaI  methods  and  procedures, 
Integration).  Programming  (Computers),  Geophysics, 
Bilagnetic  fields,  lonoepheric  propagation,  Electromagnetlo 
fields.  Radio  waves.  Electromagnetic  waves,  Propagatloa. 
Denmark. 

In  order  to  be  able  to  treat  the  problem  df  propagatioo 
from  an  antenna  placed  In  an  arbitrary  mixed  land-sea 
area  ^i^-variatlons  not  taken  into  account)  an  Investi- 
gation of  the  possibility  of  direct  numerical  integration 
of  the  compensation  theorem  has  been  undertaken.   Tte 
fitness  of  the  various  formulations  of  the  oompensatlOD 
theorem  as  well  as  of  the  various  approximations  within 
this  theorem  has  been  discussed  from  the  point  of  view  ot 
direct  numerical  integration.   Computer  programs  for  the 
final  formulation  have  been  worked  out  and  tested  by 
comparing  numerical  results  with  the  results  of  a  more 
rigorous  treatment  of  a  simple  configuration.    (Author) 


AD-603  045  Dlv.   8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Iooo8pli2ren-Instltut,  Bretsach  (West  Oermany). 
FDCED  AND  VAIUABLE  FREQUENCY  PULSE  TRANS- 
MISSION AT  OBLIQUE  IONOSPHERIC  INCIDENCE. 
Technical  rept., 

by  K.  Bibl.   5  Dec  63,   62p  IIB  8 
Contract  AF61  052  129 

AFCRL  64  392 

Unclassified  report 

Descriptors:  (•Ionospheric  propagation.  Frequency), 
(•Pulse  transmitters.  Scientific  research).  OecUlatorfc. 
Scattering,  Ionosphere,  Circuits,  Atlantic  Ocean. 
Radiosondes,  Reviews,  West  Germany. 

Transatlantic  pulse  transmission  on  two  hf -frequencies 
was  used  to  study  amplitude  variations  at  the  different 
OnuUibop)  paths.   Comparlslon  with  backscatter  received 
at  the  transmitting  station  gave  additional  information. 
From  a  variable  frequency  pulse  transmission  established 
between  Breisach  and  Athens  (1709  km)  the  operational 
frequency  range  could  be  derived  for  the  different  ntodes. 
(Author) 

AD-&C3  046  Dlv.   8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Technical  Univ..  Copenhagen  (Denmark). 

RADIATION  FIELDS  ASSOCIATED  WITH  SHORT-WAVE 

ANTENNAS  IN  ARBITRARY  LAND-SEA  AREAS. 

Final  technical  rept.  for  1  Jan  61-31  Mar  64. 

by  Tove  Larsen.   Apr  64.  20p 

Contract  AF61  052  503 

AFCRL  64  457 

Unclassified  report 

Descriptors:  (*Dtpole  antennas.  Antenna  radiation 
patterns).  (•Antenna  radiation  patterns,  BlectromagnetUm), 
(•Radio  waves.  Pmpsgattnn),  kiooqibeilc  propagatkm. 
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Oeo|)l\ysio8,  Blectromagnetlc  waves,  Numerical  analysis, 
mtagrals,  Profrainmlng  (Computers),  BlMtromacnetlc 
fields,  Bleotrioal  properties,  Deomaifc.   IT 

The  main  purpose  of  the  present  contract  has  been  to 
apply  the  compensation  theorem  method  to  problems 
concerning  the  skywave  radiation  from  antennas  placed  In 
areas  with  varying  electrical  properties,  as  for  example 
mixed  land-  and  sea  areas.   During  the  cause  of  this  work 
first  the  oompensatlOD  theorem  method  was  examined  and 
oompared  with  other  theoretical  methods,  and  next  this 
method  was  an;>Ued  to  the  problems  of  skywave  radUtlon 
from  antennas  placed  near  a  straight  line  boundary  between 
different  media,  and  both  the  two  medU  and  the  three  medU 
case  were  considered.    Further  a  direct  electronic  computer 
treatment  of  the  case  of  arbitrary  boundaries  has  been 
discussed  and  modified  form  of  the  weU  known  Fresnel 
sone  concept  has  been  introduced.    Finally  some  related 
work  not  carried  out  under  the  contract  is  discussed.   It 
Includes  some  non-flat  terrain  problems  treated  by  means 
of  the  compensation  theorem,  and  a  mafcematlcal  In- 
vestigation of  an  aatenna  placed  very  close  to  the  boundarv. 
(Author)  ' 


AD-603  047  Dlv.    8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Innsbruck  Univ.    (Austria). 

FIELD  STRENGTH  METER  FOR  VLF  WAVES. 

Scientific  rept.  no.  8. 

by  W.  Bltterllch.  1  Apr  64,  21p 

Contract  AF61  052  490 

AFCRL  64  479 

Uncla^alfied  report 

Descriptors:  (*Measurlng  devices  (Electri^il  and 
electronic).  Very  low  frequency),  (•Very  Idw  frequency, 
Iteasurement),  Electronic  equlpokent.  Portable, 
Mlnature  electron  tubes,  Ferrites,  Antennas,  Semltlvlty, 
Slgnal-to-nolse  ratio.  Amplifiers,  Circuits,  Austria. 

A  smaU  easily  portable  nuvlstorlzed  field  strei«th  meter 
for  the  frequency  range  of  1.9  -  25  kc/sec  is  described. 
The  antenna  consists  of  a  ferrite  rod.  approximately  1  m 
long,  covered  with  metal  windings.   Special  attention  was 
paid  to  a  high  sensitivity  at  a  large  signal-tQ-iiolae 
ratio.    (Author)  ' 


AD-603  060  Dlv.    8,  26 

OTS  Prices:  HC  $a.OO/»IF  $0.50 

Lincoln  Lab.,  Mass.  Inst,  ci  Tech.,  Lexlivtatv 

PHASE  SHIFT  BY  PERIODIC  LOADING  OP  tl^AVBOUIDB 

Group  rept., 

by  J.  A.  Kostriza.   25  Jun  64,  40p   LL  1964  ^ 

Contract  AF19  628  500  TT 

ESD  TDR64  344  ' 

UaolssMfied  report 

Descriptors:  (•Phase  shift.  Waveguides),  (•Waveguide*, 
Phase  shift).  Transmission  lines.  Electrical  impedance, 
OscUlatlOD.  Cascade  structures.  Impedance  n^nt^'hlM 
Field  theory.  Matrix  algebra.  Numerical  analysis. 

Periodic  loading  of  a  transmission  line  U  ooMldered  In 
terms  of  a  discrete  number  of  Identical  sections  In  cascade. 
For  n  sections  there  are  fti-1)  discrete  solutions.  I.e.,  (n-1)  * 
spsclngs  each  less  than  half  wavelei«th,  between  Identical 
susoeptances,  which  produce  Input  match.    Formulas  are 
given  for  locating  these  (n-1)  roots  and  for  e«aluatli«  phase 
shifts.  Some  numerical  examples  are  worked  out. 
(Author)  f 


AD-603  077  DIt.   8,  26 

OTS  Prices:  HC  $a.0O/MF  $0.50 

^ague  Electric  Co..  North  Adams.  Mass. 

PRODUCTION  ENGINEBRING  MEASURE  FOR  IMPROVED 

RELIABILITY  OF  SOLID  BLBCTHOLYTE  TANTALUM 

CAPACITORS. 

^larterly  rept.  no.  3.  29  Dec  63-29  Mar  64. 

fay  J.  M.  Eckfeldt  and  J.  H.  D.  Folster.   29  Mar  64,  3Sp 

Contract  DA36  039AMC03631E 

Unclassified  report 

Descr^tors:   (•Tantalum  cm>acltors.  Manufacturing 
methods).  (•ReUabUl^  (Blectrooios),  Tantalum 
o^adtors),  Coatlags,  Powders.  Manganese  compounds. 
Dioxides,  Impregnation.  Machines.  Life  expectancy. 
Failure  (Mechanics). 

ftirlng  this  period,  the  manufacture  of  eiqwrlmental  lots 
of  the  330  mlcrafarads-6  V  rating  proceeded  on  schedule. 
Pi;0llmlnary  test  results  indicate  that  the  most  promising 
twshnlque  investigated  during  the  quarter  involved  a  com- 
Dination  of  standard  powder  and  a  variation  in  the 
manganese  dioxide  coating  process.   Mechanization  of  the 
assembly  operation  continued,  with  ^iproxlmately  three 
carters  of  the  e<piipment  completed.  Design  work  on  the 
fixtures  remaining  to  be  built  was  finished  during  the 
<f»*rter.   Life  testing  on  all  experimental  lots  continued, 
with  no  catastrophic  failures  occurring  to  date  on  either 
the  85  C  test  or  the  125  C  test.  FaUures  have  occurred, 
however,  (kie  to  parameter  drift  caused  by  hl^  dlss^atlon 
factor  and  high  leakage  current  encountered  with  some  lots 
completing  1000  hours  of  both  tesU.   (Author) 


AD-603  078  Dlv.   8 

OTS  Prices:  HC  $3.00/MF  $0.50 

Colorado  Univ..  Boulder. 

DYNAMIC  BEHAVIOR  OF  A  LONG  THIN  ELECTRON 

BEAM  BEYOND  CRITICAL  PERVEANCE. 

Technical  rept.  no.  3, 

by  J.  C.  Twombly.  30  Dec  63,  7to 

Contract  Nonrll47  06 

Unclassified  report 

Descr4>tors:  <*BIeotron  beams.  Dynamics),  Plasma 
medium.  Simulation.  Digital  computers.  Programming 
(Computers),  Velocity,  Mathematical  models,  StaUllty. 
S^ace  charges. 

Adlgltal  computer  simulation  Is  evolved  for  studying  the 
aynsmlcs  of  a  vanlshlngly  thin  Infinite  planar  sheet  beam 
Inlected  with  symmetry  between  two  parallel  semi-infinite 
plane  conductors  Joined  by  a  third  equlpotential  plane 
ttroug^  which  the  beam  is  injected.   A  check  on  the  discrete 
rtmulatlon  is  effected  by  aUowing  the  machine  to  conunite 
the  asyn^rtotlc  behavior  in  time  and  displacement  of  the 
velocity  of  a  long  stable  beam  operating  sU^itly  below 
critical  perveance.   Next,  the  semi-lnflnite  beam  is 
programmed  at  110%  of  critical  perveance,  and  the  resuttaat 
unstable  behavior  studied.    Finally,  s»q)er-crttlcal- 
perveance  behavior  Is  simulated  for  a  beam  terminated  at 
a  length  six  times  the  magnitude  of  the  parallel  plate 
separation.   It  is  verified  that  the  mechanism  of  limiting 
•nd  of  InstablUty  generation  is  governed  entirely 
by  behavior  within  that  part  of  the  beam  quite  close  to  the 
injection  plane  and  is  thus  indq;>endent  of  beam  length  beyond 
a  magnitude  of  awroximatoly  3  or  4  times  the  separation 
of  the  parallel  conducting  planes.   (Author) 
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AD-603  079  Dlv.    8,  26 

OTS  Prices:  HC  $3.00/MF  $0.75 

Hamilton  Standard  Div.,  United  Aircraft  Corp.. 

Windsor  Locks,  Conn. 

ELECTRON  BEAM  TECHNIQUES  FOR  FABRICATION 

ASSEMBLY  OF  PARTS  FOR  ELECTRON  TUBES. 

Quarterly  rept.  no.  3.  1  Jan-31  Mar  64, 

by  John  F.  Dudenhoefer.    31  Mar  64,  95p  EBR-138 

Contract  DA36  039AMC03625E 

Unclassified  report 

Descriptors:  (•Electron  tube  parts,  Production), 

(•Electron  beams.  Welding),  Machining,  Manufacturing 
methods.  Specifications,  Military  requirements.  Tests. 

The  objectives  of  the  program  are  to:    (1)  evaluate 
the  feasibility  of  production  electron  beam  welding  and 
machining  of  typical  electron  tube  materials;    (2)  apply 
electron  beam  processing  to  fabrication  of  two  spectfic 
electron  tube  types;   test  these  tube  types  to  determine 
the  advantages  obtained  from  the  use  <k  this  technique. 
Initial  modification  of  joint  configurations  as  designed 
for  electron  beam  welding  are  discussed.   Definition 
of  the  production  welding  facility  and  a  tentative 
production  welding  schedule  are  presented. 


AD-603  080  Dlv.    8.  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

Comell-Dubllier  Electronics  Dlv.,  Federal  Pacific 

Electric  Co.,  Norwood,  Mass. 

PRODUCTION  ENGINEERING  MEASURE  FOR  THE 

PRODUCTION  OF  SILICON  MONOXIDE  CAPACITORS 

BflCROELEMENT. 

Quarterly  rept.  no.  4,  29  Feb-31  May  64, 

by  J.  J.  O'Connor.    31  May  64,  27p 

Contract  DA36  039AMC01478E 

Unclassified  report 

Descriptors:  (•Capacitors,  Manufacturing  methods), 
(•Silicon  compovinds.  Capacitors),  Monoxides.  Aluminum 
compounds.  Oxides,  Metalatlon,  BiUcromlniaturlzation 
(Electronics),  Heat  treatment.  Glass,  Specifications. 

Good  560  pfd.  capacitors  were  made  on  glazed,  metallized 
microelement  alumina  wafers.   The  wafers  were  glazed 
after  metallizing  but  prior  to  deposition,  using  a  glass  tape 
that  can  be  cut  to  any  size  or  shape  and  that  Is  fired  onto 
the  alumina  without  damage  to  the  metallized  areas.   These 
capacitors  can  be  further  improved  after  fabrlcsitlon  by 
heat-treating  In  air.  (Author) 


AD-603  131  Dlv.   8,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

Hi-Q  Dlv.,  Aerovox  Corp.,  Olean,  N.  Y. 

PRODUCTION  ENGINEERING  MEASURE  FOR  ROLLED 

CERAMIC  CAPACITORS. 

Quarterly  rept.  no.  8,  9  Mar-9  Jun  63, 

by  M.  J.  Shoemaker.  9  Jun  63,  1^ 

Contract  DA36  039sc85963 

UncUsstBed  report 

Descriptors:  (♦Ceramic  capacitors.  Manufacturing 
methods).  Machines,  Tapes,  Ceramic  materials. 
Soldering,  Electrodes,  Winding,  Silver,  Adbesives. 

Woilc  was  done  in  making  changes-to  ttie  electrodlng 
equipment.    Although  the  silk  screen  machine  has  elimi- 
nated some  of  the  objectionable  characteristics  of  the  for- 
merly used  transfer  wheel,  several  new  problems  arose 
due  to  the  critical  alignment  required  between  the  front  and 
back  electrodes  and  spacing  between  electrodes.    These  are 
being  taken  care  of.   It  was  also  found  necessary  to. change 


to  a  faster  drying  metallic  paste,  to  reduce  warpage  in  the 
strip  drying  ovens.   The  semi-automatic  lead  equipment 
was  revised.   Sample  units  are  being  made  to  test  the 
revisions  to  the  equipment  as  required.  (Author) 


AD-603  132  Dlv.    8,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

Hl-Q  Dlv.,  Aervox  Corp.,  Olean,  N.  Y. 

PRODUCTION  ENGINEERING  MEASURE  FOR  ROLLED 

CERAMIC  CAPACITORS. 

Quarterly  rept.  no.  2,  9  Sep-9  Dec  61, 

by  J.  D.  Cronin.   9  Dec  61,  14p 

Contract  DA36  039sc8S963 

Unclassified  report 

Descriptors:  (*Ceramlc  capacitors.  Manufacturing 
methods),  Machines,  Sheets,  Ceramic  materials.  Winding, 
Electrodes,  Soldering,  Ultrasonic  radiation.  Sliver. 

The  dielectric  sheet  casting  and  Cerol  winding  equipments, 
felt  to  require  the  most  engineering,  have  been  designed 
and  constructed.   The  electrodlng,  color  coding  and  final 
test  equipments  have  also  been  constructed.   The  lead 
attaching  and  termination  equipment  have  not  been  designed, 
but  experimental  work  is  in  process  which  will  show  the 
direction  the  designs  should  take.    (Author) 


AD-603  159  Dlv.    8,  26 

OTS  Prices:  HC  $7.00/MF  $1.50 

Westinghouse  Electric  Corp.,  Philadelphia,  Pa. 

PRODUCTION  ENGINEERING  MEASURE:    TYPE 

2N1016B  SILICON  ALLOY  TRANSISTOR. 

Final  rept., 

by  R.  W.  France,  R.  J.  Posarcik.  and  W.  E.  Shopsky. 

25  Apr  64,  308p 

Contract  DA36  039scS6743 

Unclassified  report 

Descr4>tors:  (*Transistors,  Manufacturing  methods), 
Silicon,  Molybdenum.  Gold,  Plating,  Disks,  Encapsula- 
tion, Alloys,  Production,  Welding,  Degaslflcation,  Pro- 
duction, Reliability  (Electronics),  Life  expectancy. 
Specifications,  Quality  control. 

A  summary  of  progress.  Including  drawings  and  data, 
is  presented  for  each  of  the  process  Improvements.   One 
phase.  Fusion  Assembly,  was  found  to  be  not  applicable; 
therefore,  replaced  by  Improved  Post  Etch  Spray  Rinse 
Technlcpie.   All  other  phases  are  reported  as  con^lete 
with  program  objectives  having  been  met.   A  supporting 
program  of  reliability  measurement  by  means  of  hi^ 
temperature  step-stress  is  presented.   (Author) 
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Microwave  Associates,  Inc.,  Burlington.  Mass. 
KA-BAND  CRYSTAL  PROTECTOR. 
Quarterly  progress  rept.  no.  5,  15  Mar-15  Jun  64, 
by  Paul  Basken.    15  Jun  64.  Tip 

noirtract  DA36  039AMC001&7E .  Pro].  106  22001A055  04 

Unclassified  report 

Descriptors:  (*Transmit-recelve  tubes,  Kband).  (•Mic- 
rowave equipment.  Life  expectancy),  Waveguide  switches. 
Diodes  (Semiconductor),  Waveguide  windows.  Electronic 
switches.  High  frequency.  Switching  circuits.  Reliability 
(Electronics),  Bandwidth,  Limiters. 

Life  test  results  on  two  combination  devices  are  pre- 
sented.  The  first  test  Includes  a  gas  pre  TR,  gas  crystal 
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protector  and  solid  sUte  PIN  switch.  Successful  operation 
was  achieved  over  a  period  of  1122  hours.   The  second  test 
oonslsts  ofagasTRtubeandaPIN  switch.    It  represents 
the  finalized  design,  accumulating  over  1400  hours  by  the 
end  of  the  quarter  without  sign  of  failure.   The  merits  of  a 
gas  pre  TR  in  conjunction  with  an  efflcieat  solid  state  switch 
are  discussed.    The  conclusion  reached  iB  that  the  pre  TR 
tube  Is  not  necessary,  if  the  gas  fill  of  the  TR  tube  is  cor- 
respondingly adjusted.   A  new  concept  in  dealing  with  diode 
parasitic  reactances  at  very  high  frequencies  is  indicated. 
By  taking  advantage  of  these  reactances,  a  vastly  inmroved 
solid  sUte  switch  was  developed.   T^st  rttults  on  this 
switch  are  included.  (Author) 
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Microwave  Associates,  Inc.,  Burlingttm,  Mass. 
HIGH  POWER  SEMICONIXJCTOR  PHASE  aUFTING 
DEVICES.  I 

4>eclal  quarterly  rept.  no.  1,  1  Apr-30  Juk  64, 
IV  WlUiam  W.  SUvlnsky,  Jr.  Jul  64,  4^ 
Contract  NOfosr87291,  ProJ.  SR008  03  02,  Task  9637 

Unclassified  report 

Descriptors:  (•Semiconductor  devices.  Antennas), 
(•Phase  shifters.  Antennas),  (•Phased  arrays,  Semicon- 
ductor devices).  Diodes,  ReUaWUty  (Eleptronics),  Design. 
TeeU,  Frequency,  FaUure  (Mechanics).  I  ] 

The  use  of  high  power  semiconductor  devioes  for  phase 
shifting  in  array  antennas  is  considered.   The  large  number 
<rf  these  components  in  a  practical  system  makes  reliability 
daU  ImportanU   Progress  made  within  the  last  study  Inter- 
val is  reported.   This  Includes  the  contlnuBtlon  of  the  life 
tests  through  the  fifteen  hundred  hour  readings.    Data  reduc- 
tion shows  that  the  leakage  current  has  a  decreasing  failure 
pate  with  time,  early  leakage  failures  sho«ld  be  screened  out 
by  a  properly  designed  bum-in.  alternate  forward  and  re- 
verse bias  is  a  more  severe  test  than  continuous  reverse 
bias  and  capacitance  varifUlons  decrease  u  frequency  In- 
— — ».  (Author)  rr       •»        ' 
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minois  UnlT..  Urbana.   Engineering  Experiment 

Station. 

MEASUREMENTS  OF  FAR-FIELD  RADIAttON 

PATTERNS  IN  THE  NEAR- FIELD  OF  A  RADLVTING  LENS 

FED  WITH  A  GOUBAU  BEAM-WAVEGUID&; 

Technical  rept.  no.  81,  1 1 

br  J.  F.  Kauffnum.  Jul  64,  29p  | 

Contract  AF33  657  10474,  ProJ.  6278,  TasM  827801 

UnoUssified  report 

Descriptors:  (*Antenna  radiation  patterns.  Lens  antennas), 
(•Electromagnetic  lenses.  Antenna  radiation  patterns). 
Waveguides,  Lenses,  Design,  Antennas,  TpBt  methods. 
Test  ecpi^imeat.  Teste,  Data,  Graphics,    fl 

The  purpose  of  this  report  Is  to  present  ths  resulte  of  an 
eiqMriment  designed  to  measure  the  far-field  radiation 
pattern  of  a  radiating  lens  fed  by  a  Goubau  beam-waveguide 
in  the  near-field.   The  aperture  diameter  of  the  radiating 
IMS  Is  50  wavelengths.   The  experiment  was  performed  at 
a  frequency  of  71.5  Gc.   The  transmitting  and  test  antennas 
was  separated  by  a  minimum  distance  of  30i  feet  to  measure 
far-field  patterns.   For  the  experiment  lenses  were 
designed  which  give,  approximately,  a  plane  phase  front  at 
distances  of  2.5  feet,  5  feet,  and  10  feet  from  the  trans- 
mitting antenna.   This  correcting  lens  is  pUced  flush  with 
the  radUting  lens  of  the  test  antenna.   The  lens  design, 
and  the  experimental  resulte  are  given. 
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OTS  Prices:  HC  $3.00/MF  $0.50 

Westinghouse  Research  Labs.,  Pittebur^,  Pa. 
MATERIAL  PROCESSING  AND  PHENOMENA  INVESTISA- 
TIONS  FOR  FUNCTIONAL  ELECTRONIC  BLOCKS. 
Interim  engineering  r^.  no.  7,  6  Mar-6  Jun  64, 
by  L  M.  Mackintosh.   7  Jul  64,  51p 
Contract  AF33  657  9897 

Unclassified  report 

Descriptors:  (•Materials,  Processing),  (•Miniature 
electronic  equipment,  Printed  clrculte),  (•Semiconductor 
devices.  Processing),  Semiconductors,  Oxides,  Impurities, 
Phosphorus,  Boron,  Potassium  compounds.  Calcium 
compounds.  Nitrates,  Boranes.  Semiconducting  films. 
Trustors,  Electron  beams,  Triodes,  Electrodes, 
Degradation,  Heat  treatment.  Manufacturing  methods. 
Gates  (Clrculte),  Computer  logic.  Photoelectric  effect. 
Electric  connectors.  Materials,  Electrochemistry. 

Contente:  fabrication  of  undoped  oxides;  phosphorus 
doped  anodic  oxide  sources;  boron  doped  anodic  oxide 
sources:  fabrication  of  complementery  transistor  structures; 
device  testing;  (examination  of  hij^  field  triodes;  effect  of 
scanning  on  device  characteristics);  device  fabricatton 
(Interconnections,  gate  alignment  on  field  effect  devices, 
transistor  fabricatloa). 
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OTS  Prices:  HC  $2.00/MF  $0.50 

National  Electronics  Inst.,  Madrid  (^aln). 

STUDY  OF  MICROWAVE  RECTIFICATION  BY 

VACUUM  TUBES. 

Final  rept., 

by  E.  Meyer-Dohner  and  F.  Wachter.   30  Dec  58.  27d 

Contract  AF61  514  1307 

RADC  TR59  217 

Unclassified  report 

Descriptors:   (•Electnm  tubes.  Microwave 
frequency),  (•Rectifiers,  Microwave  frequency), 
(•Microwave  equipment.  Rectifiers),  Thermionic 
emission.  Electrodes,  Radlofrequency  interference. 
Sensitivity,  Electron  beams.  Diodes  (Electron  tubes) 
X  band,   S-band,  Waveguides.  Diodes  (Semiconductor), 
^ain. 

The  object  of  the  work  was  to  perform  a  detailed  study  of 
microwave  rectification  by  thermtonlc  tubes,  including  con- 
struction of  experimental  tubes  for  10  cm,  3  cm  and  8  mm 
wavelengths.  In  order  to  prove  the  feaslblUty  of  detection 
with  sensitivity  comparable  with  or  better  than  siUoon 
diodes.   Besides  the  experimental  work,  a  theoretical 
ejq)lanatlon  of  the  detection  effect  at  hl^  transit  ansles 
was  developed.   (Author) 
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Centre  de  Physique  Blectronique  et  Corpusculaire 

Orsay  (France) 

GENERATION  OF  INFRAMILLIMETRIC  WAVES  BY 

MEANS  OF  ELECTRONIC  BEAMS. 

Technical  rept.  no.  2,  1  Oct-Dec  63. 

Dec  63,  36p   WR-1196 

Contract  AF61052  715 

RADC  TDR64  281 

Unclassified  report 

Descriptors:  (*Backward-wave  osciUators,  Millimeter 
waves).  Electron  beams,  Radlofrequency  osciUators,  Elec- 
tr«i  guns.  Pumping  (Electronics),  Design,  Electrical 
properties.  Feasibility  studies. 
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The  aims  of  the  contract  are  tbe  extension  of  the  state  of 
the  art  of  0  -  type  carclnotron  oscillators  to  tbe  generation 
of  submlUlmeter  wavee  down  to  0.3  mm.  Laboratory 
models  of  experimental  tubes  designed  to  meet  certain 
electrical  requirements  are  described.  (Autbor) 
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Centre  de  Physique  Electronique  et  Corpusculaire, 

Orsay  (France). 

GENERATION  OF  INFRAMILLIMETMC  WAVES  BY 

MEANS  ELECTRONIC  BEAMS. 

Interim  technical  rept.  no.  3,  1  Jan-31  Mar  64. 

31  Mar  64.  34p    WR-U13 
Contract  AF61  052  715 
RADC  TDR64  351 

Unclassified  report 

Descriptors:  (*Backward-wave  oscillators.  Millimeter 
waves),  Radlofrequency  oscillators.  Electron  beams. 
Electron  guns.  Power  siipplies.  Waveguides.  Crystal 
detectors.  Electron  tubes.  Performance  (Engineering), 
Feaslbill^  studies. 

The  alms  of  the  contract  are  tbe  extention  of  the  state 
of  the  art  of  0  -  type  carclnotron  oscillators  to  the 
generation  of  submilllmeter  waves  down  to  0.3  mm. 
Laboratory  models  of  experimental  tubes  designed  to 
meet  certain  electrical  requirements  are  described. 
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Litton  Industries,  San  Carlos.  Calif. 

HIGH-POWER  CROSSED- FIELD  AMPUFIER. 

Interim  technical  note, 

by  G.  Kooyers.  P.  Hess,  and  R.  Cougoule.   30  Mar  64, 

14  Ip 

Contract  AF30  602  2792,  ProJ.  5573,  Task  557303 

RADC  TDR64  156 

Unclassified  report 

Descriptors:  (* Amplifiers,  Crossed  field  devices), 
(^Crossed  field  devices.  Amplifiers),  Superbly 
frequency.  Electron  beams.  Electron  guns,  Design, 
Electron  tubes.  Test  equipment  (Electronics),  Waveguides, 
Performance  (Engineering)  • 

Tbe  complete  electrical  and  mechanical  designs  of 
both  the  interim  and  the  final  full  specification  tube  are 
given.   The  ri  design  of  tbe  slow-wave  structures  and  the 
input  and  output  waveguide  to  slow-wave  structure 
transitions  are  given  and  detailed  thermal  dissipation 
calculations  are  presented.   Results  obtained  on  the 
test  of  tbe  first  Interim  tube  are  presented  and  tbe 
conclusions  and  changes  dictated  by  this  test  are  given. 
A  complete  description  of  the  necessary  test  facilities  and 
auxiliary  test  equipment  is  given.    (Autbor) 
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Keystooe  Controls  Corp.,  Newark,  N.  J. 

5  MC  SINGLE  SIDEBAND  CRYSTALS. 

Quarterly  progress  rept.  no.  3  for  1  Jan-31  Mar  84, 

by  Raymond  F.  Woolley.   31  Mar  64,   27p 

Contract  DA36  039AMC03307E .    Pro].  3A99  15  007 

Unclassified  report 

Descriptors:  (*Single  crystals.  Quartz).  (•Crystal 
oscillators.  Quariz),  Sidebands,  High  frequency.  Electrical 
properties.  Aging  (Materials).  Plating,  Gold,  Ahmiinum. 


Temperature.  Electronic  equfpment.  Oscillators.  Eiqperl- 
mental  data. 

The  project  Is  Intended  to  develop  a  non-controlled 
crystal  having  a  precision  of  frequency  in  the  order  of 
5  pp  10  to  the  6th  power,  a  stability  of  1  pp  10  to  the  8th 
power  per  week  -  or  better  -  -  and  a  Q  in  excess  of  500,000. 
Prior  to  this  period.  It  was  demonstrated  that  engineering 
samples  could  meet  tbe  requirentents.   The  single  obstacle 
which  prevented  submission  at  that  time  was  that  the  exact 
aging  test  could  not  be  performed  successfully.   During  this 
interval,  equipment  modifications  were  made  and  several 
aging  tests  were  performed  on  gold  -  plated  units.    The 
various  aging  test  attempts  are  reviewed,  and  problems  are 
discussed.    The  report  Includes  a  number  of  tables  which 
clearly  show  the  difference  in  frequency  between  the  upper 
and  lower  turnover  points  as  compared  to  the  ZZ'  angle. 
(Author) 
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Illinois  Univ.,  Urbana.   Engineering  Experiment  Station. 

EXPERIMENTAL  STUDY  OF  MUTUAL  COUPLING 

BETWEEN  ELEMENTS  OF  A  WIDE  APERTURE  RADIO 

LOCATION  ANTENNA, 

Technical  rept.  no.  3, 

by  Fred  Ore.   Jun  64,  24p  RRLa46 

Contract  NObs89a29 

Unclassified  report 

Descriptors:  (*Coupled  antennas.  Antenna  configura- 
tions), (* Antenna  configurations.  Direction  finding), 
(•Direction  finding.  Antennas),  Broadband,  Experimental 
data.  Antenna  simulators.  Electrical  impedance.  ModeL 
tests.  Log  periodic  antennas.  Antenna  radiation  patterns. 

This  investigation  demons 'rated  some  of  the  effects  of 
mutual  coupling  on  the  impedance  characteristics  of  an 
element  of  the  large  circular  array  being  considered.   It 
was  shown  that  the  minimum  practical  spacing  between 
phase  centers  of  adjac^it  elements  of  the  array  is  on  the 
order  of  3/16  lambda  with  an  even  wider  spacing  being 
desirable.   In  addition,  the  investigation  showed  that  the 
impedance  characteristics  of  an  element  are  severely 
deteriorated  over  approximately  a  15  percent  band  Just 
below  the  frequency  where  a  new  band  is  to  begin.    Since 
tbe  completion  of  this  investigation,  a  combination 
theoretical  and  experimental  investigation  has  tieen 
conducted  on  a  500:1  scale  pattern  model  to  determine  a 
low  frequency  limit  element  spacing  based  on  acceptable 
radiation  pattern  performance.    (See  AD-429  235)    Thus, 
from  this  impedance  investigation  and  from  the  pattern 
Investigation,  it  would  appear  that  the  low  frequency 
limit  adjacent  phase  center  spacing  must  be  on  the  order 
of  .175  lambda  if  the  acceptable  pattern  performance  with 
the  impedance  performance  as  described  is  to  be 
achieved. 
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nilnols  Univ.,  Urbana.   Engineering  Experiment  Station. 

LOG-PERIODIC  FOLDED  MONOPOLE  ARRAY. 

Technical  rept.  now  4, 

by  Fred  Ore.   Jun  64,  18p  RRLa47 

Contract  NOb889229 

Unclassified  report 

I>e8cr4>tor8:  (*Log  periodic  antennas.  Design), 
(•Antenna  radiation  patterns   Log  periodic  antennas). 
Performance  (Engineering),  Electrical  impedance. 
Antenna  feeds.  Antenna  configuratioas.  Model  tests. 
Direction  finding.  Antennas. 

This  technical  note  describes  and  gives  the  results 
of  a  limited  investigation  of  a  type  of  umttreotlonal. 
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vertically  polarited.  log-periodic  antenna  referred  to  as 
a  log-periodic  folded  motiopole  array.   The  objective  of 
the  study  was  to  learn  enouigh  about  the  new  structure 
so  that  a  comparison  of  its  performance  could  be  made  with 
the  other  possible  array  elements,  namely  the  zigzag  and 
coaxial  fed  monopole  array  antennas.    From  the  Impedance 
data,  it  appears  that  the  impedance  characteristics  of  this 
type  structure  are  not  naturally  good,  and  that  a  more 
careful  investigation  would  have  to  be  conducted  to 
determine  if  there  were  any  modifications  which  would 
improve  Its  performance.   It  was  decided  that  since 
this  type  of  structure  offered  no  great  advantage  over  the 
dgzag  or  coaxial  fed  monopole  array  It  would  not  be 
worthwhile  going  into  an  Investigation  in  an  attempt 
to  Improve  its  impedance  performance  at  this  time.    It 
is  interesting  to  note  that  this  structure  represents  the 
first  time,  to  the  author's  knowledge,  that  a  folded  monopole 
has  been  incorporated  in  the  design  of  a  log -periodic 
structure.    Since  this  structure  was  conceived  several 
other  investigators  have  had  varying  degrees  of  success 
using  folded  monopoles  or  dipoles  in  the  design  of 
log-periodic  structures. 
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GM  Defense  Research  Labs.,  Santa  Barbari,  Calif. 

AN  EXPERIMENT  WITH  A  SHORT  PATH  LENGTH 

UNATTENDED  TROPOSCATTER  TELEMETRY  LINK 

IN  THE  ARCTIC  OCEAN, 

by  Beaumont  M.  Buck  and  Walter  P.  Brown.    Jun  64, 

lOp 

Contract  Noar3744  00 

Unclassified  report 

Reprint  of  a  paper  given  at  the  1964  Nationil  Telemetering 
Conference,  Los  Angeles.  Calif.,  2-4  June  ^. 

Descriptors:  (*Telemeter  systems.  Wave  transmission). 
(♦Troposphere,  Wave  transmission),  Arctic  Ocean, 
Oceanographic  data,  Radlofrequency,  Data  transmission 
systems,  Electromagnetic  waves.  Propagation, 
Scattering,  Meteorological  |>arameters ,  Analysis  of 
variance.  Tests.  TT 

An  e;q)eriment  was  periormed  in  the  Arctid  ocean  to 
evaluate  tbe  troposcatter  mode  of  propagation  for  use  as  a 
telemetry  tool  in  olitainin  g  oceanographic  data  from  remote 
sites.    Data  was  collected  manually  and  on  paper  and 
magnetic  tape  over  a  two  week  period  In  the  spring  of  1962. 
Both  transmitting  and  receiving  sites  were  located  at 
sea  level.    The  path  was  mainly  over  Ice  with  some  open 
water  leads  and  length  varied  from  80  to  63  miles  due  to  Ice 
drift.    The  data  collected  was  analyzed  and  compared  with 
various  other  path  loss  prediction  equations.    The  measured 
path  loss  was  generally  20-30  db  greater  than  meet 
equations.   Some  of  the  variations  could  be  accounted  for 
by  modification  of  the  weighting  factor  associated  with 
N  sub  S  (surface  radio  refractive  Index)  due  to  the  different 
climatic  conditions.    Further  analysis  indicated  however 
that,  of  tbe  various  meterological  factors  thst  could 
influence  tbe  path  loss,  wind  velocity  produced  tbe 
maximum  correlation.   A  new  equation  was  then  derived 
from  the  measured  data  which  Included  a  wind  velocity 
factor  as  well  as  an  NS  factor.    This  derived  emperlcal 
equation  has  a  standard  error  of  estimate  of  5.3  db  with 
95%  confidence.    (Author) 
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Whirlpool  Corp.,  St.  Joseph,  Mich. 
THERMOELECTRIC  TEMPERATURE  CONtk»OL  IN 
ANAJRQ-9  FREQUENCY  STANDARD. 


Pinal  rept.  for  1  Apr  61-31  Jun  64, 
by  Allan  L.Wennerberg.    1  Jul  64,  lOlp 
Contract  NObsr85314,  ProJ.  SS294001,  Task  9218 

Unclassified  rqwrt 

Descr^tors:  (•Frequency  stabilizers.  Thermoelec- 
tricity), (•Temperature  control.  Thermoelectricity), 
Control  systems.  Radlofrequency,  Crystal  oscillators. 
Quartz,  Crystals,  Crystal  ovens.  Containers,  Low-tem- 
perature research. 

The  modification  of  six  ANAJRQ-9  Frequency  Standards 
to  include  ARA-1  thermoelectric  precision  controlled 
temperature  chambers  is  discussed.   Design  and  fabrica- 
tion techniques  used  on  the  ARA-1  chambers  are  pre- 
sented.  The  temperature  controllers  are  described  and    ' 
their  individual  functions  outlined.   Pertinent  operational 
instructions  are  presented  which  include  adjustment  of 
crystal  chamber  temperature,  early  tum-ofl  procedure, 
crystal  replacement  and  crystal  lead  replacement.   Tem- 
perature measurements  made  within  tbe  tbermoelectrically 
oontroUed  crystal  chambers  are  discussed  and  gri4>hlcally 
displayed.   Frequency  measurements  made  on  the  six  low 
temperature  5  mc  crystals  are  plotted  to  show  their  fre- 
(piency  stabilization  period  and  long  term  aging  charac- 
teristics.   Frequency  vs  temperature  curves  for  the  low 
temperature  crystals  were  determined  and  plotted.   Per- 
formance of  the  six  oscillators  after  periods  of  shutdown 
are  reported  and  plotted.    (Autbor) 
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Aero  Geo  Astro  Corp..  Alexandria,  Va. 

SUPERSENSITIVE  CRYSTAL  VIDEO  TRANSPONDER  SET 

AN/DPN-(XE-1). 

^arterly  rept,  no.  3. 

^r  64,  116p 

Contract  DA36  039AMC03190E 

Unclassified  report 

Descriptors:  (•Transponders,  C  band),  (•Tunnel  diodes. 
Transponders),  Video  amplifiers.  Crystal  detectors.  Modu- 
lators, Radlofrequency  amplifiers.  Modulators,  Power 
siqiplles.  Performance  (Ei^glneering),  Radar  tracking.  Ra- 
dar beacons.  Guide  missile  tracking  systems,  Airborne, 
Miniature  electronic  equipment. 

The  AN/DPN-(XE-1)  will  be  a  miniature,  supersensitive 
crystal  video  transponder  for  operation  at  C-Band  with 
ground-based  Instrumentation  type  radars.   It  will  extend 
the  range  for  tracking  of  mlssUes,  drones,  and  satellites  to 
300  miles.  (Author) 


AD-603  228  Div.   8,  20 

OTS  Prices:  HC  $2.00/MF  $0.50 

Naval  Radiological  Defense  Lab..  San  Francisco,  Calif. 

GAMMA  AND  X-RAY  EFFECTS  IN  BtULTIPUER 

PHOTOTUBES, 

by  H.  A.  Zagorites  and  D.  Y.  Lee.   7  Jul  64,  3^ 

ProJ.  SR007  11  01,  Tasks  0551,  16.016 

NRDL  TR763 

Unclassified  rvpatt 

Descriptors:  (•Pbotomultipllers,  Radiation  damage). 
Gamma  rays.  X-rays,  Sensitivity,  Electron  tube  parts. 
Electron  tubes.  Luminescence. 

Four  types  oi  multiplier  phototubes  were  selected  to 
represent  structures  in  common  use  and  to  allow  oonopari- 
sons  of  radiation  sensitivity  between  tubes  of  different  sizes 
and  structures.   Ganmia  fields  ranging  from  a  few  r/hr  to 
more  than  10  to  tbe  10th  power  r/hr  with  eaqpoeures  of  less 
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than  10,000  r  were  of  principal  concern.  Tbe  principal 
radiation  sensitivity  cl  all  tubes  was  due  to  radiation- 
induced  luminescence  of  the  face  plates  and  glass  envelopes, 
and  tutM  response  Increased  with  anode  luminous  sensitl'vity* 
Tbe  dynode  structure  and  its  configuration  did  not  contritaute 
significantly  to  ttie  radiation-induced  response.   Radiation 
sensitivity  can  be  reduced  significantly  tbrougli  tbe  use 
of  oon-lumlnescent  materials  in  tube  construction. 


AD-603  229  DIt.   8,  20 

OTS  Prices:  HC  $3.00/MF  $0.75 

Admiral  Corp..  Chicago.  lU. 

EFFECTS  OF  NUCLEAR  RADIATION  ON  FREQUENCY 

CONTROL  DEVICES. 

Quarterly  rept.  no.  6,  1  Dec  63-29  Feb  64, 

by  Bernard  Gerstein  and  Albert  Fueyo.   31  Mar  64.  69p 

Contract  DA36  039AMC00002E 

Unclassified  rtipait 

Descriptors:  ('Crystal  oscillators.  Gamma  rays), 
(•Radiation  damage,  Crystal  oscillators).  Single  crystals. 
Quartz.  Cobalt,  Design,  Wire,  Nickel,  Gold,  Electro- 
depositiim.  Crystal  holders.  Nuclear  reactors.  Dosimeters, 
Cadmium.  Polyethylene  plastics. 

Tbe  report  deals  primarily  with  pre-lrradlation,  in- 
source.  and  post  irradiation  frequency  and  resistance 
measurements  of  CR-19AJ  crystal  units  with  construction 
variations.   The  radiation  source  used  was  the  Admiral 
Corporation  Co  (60)  Facility  to  a  dose  of  1  x  10  to  the  7th 
power  R.   Twelve  groups  with  distinctly  different  construc- 
tion variations  were  evaluated.    A  marked  difference  was 
observed  In  the  reaction  of  the  group  In  which  the  synthetic 
quartz  was  used.   Nickel-over-gold  electrode  plating 
appears  superior.   No  apparent  superiority  is  evident  among 
bonding  materials.   Ribbon  type  support  is  inferior  to  the 
piano-wire  technique.   A  method  of  increasing  tlie  gamma 
flux  at  tbe  pulsed  reactor  by  using  polyetbyene  and  cadmium 
is  described.    (Author) 


AD-603  241  Div.    8.  26 

OTS  Prices:  HC  $4.00/MF  $1.00 

University  of  Southern  California,  Los  Angeles. 

MAJNTAJNABIUTY  PREDICTION:    METHODS  AND        ^ 

RESULTS. 

Technical  rept.  no.  40. 

by  Joseph  W.  Rigney  and  Nicholas  A.  Bond.   Jun  64. 

13^ 

Contract  Nonr228  22,  Pro].  NR153  093 

Unclassified  report 

Descriptors:  {•Maintainability,  Electronic  equipment). 
(•Mathematical  prediction.  Maintainability).  Decision 
theory.  Statistical  processes,  Malfunctions,  Design, 
Management  engineering.  Management  planning.  Elec- 
tronic teclBilcians,  Performance  (Human). 

Maintainability  prediction  for  electronic  e<^pment  is 
reviewed  in  terms  at  (a)  desirable  attributes  of  main- 
tainability criteria,  (b)  utility  as  an  important  charac- 
teristic of  prediction  methods,  (c)  the  malor  predictioa 
schemes,  (d)  practical  criteria  for  selecting  a  procedure 
to  use,  and  (e)  metbodological  weaknesses  in  current  em- 
pirical methods.   Six  different  approaches  to  maintain- 
ability prediction  are  reviewed.   These  include  the  time- 
summation  schemes  developed  by  Federal  Electric 
Corporation  and  Aeronautical  Radio  Incorporated,  and  the 
checklist  procedures  developed  by  American  Institute  for 
Research  and  Radio  Corporation  of  America.   Important 
contributions  of  each  of  these  methods  are  noted.   Weak- 
nesses of  the  different  approaches  are  discussed.   Major 
problems  for  all  tbe  predictive  schemes  reviewed  are 
adequate  treatment  of  individual  differences  in  technician 


pr(tficlency,  identification  of  predictive  variables  with 
more  generality,  more  accurate  prediction  in  early  design 
stages,  and  utility  for  management  decisions  re<pilred  by 
maintainability  estimates.    (Autbor)       • 


AD-W3  245  Div.   8,  19 

OTS  Prices:  HC  $4.00/MF  $0.75 

Pldurd  and  Bums  Electronics  Ettr..  Qoibam  Corp., 

Waltfaam,  Mass. 

ATOMIC  OSCILLATOR  DBVICB  FOR  NAVCATIOM  - 

GUIDANCE. 

Interim  engineering  rept.  no.  3, 

by  R.  H.  Woodward.  L.  Johnson,  R.  Sanbom,  I.  Feloh  and 

R.  L.  Smith.  30  Jun  64,  lllp  P  and  B  894 

Contract  AF33  657  11384,  ProJ.  4144,  387,  Task  414411 

ASDTDR64  3 

Unclassified  report 

Descriptors:  (•Cestaun  electron  tubes.  Design),  Beam 
power  tubes.  Microwave  frequency.  Electron  optics. 
Frequency  modulation.  Frequency  multlpUers,  Osoillators, 
Gates  (Circuits),  Quartz,  Solenoids.  Temperature. 
Measurement,  Navigation.  Guidance. 

Design  features  of  tiie  first  prototype  Cesium  Beam  Tubes 
were  finalized.   The  design  Includes  a  hexapole  optics 
systems,  an  annular  ionizer,  coaxial  microwave  cavity,  and 
solenoidal  C-fleld.   Breadboard  primary  loops  were 
constructed  using  BLR-2  Beam  Tubes.   Stable  closed  loop 
with  gain  of  20  x  10  to  the  6th  power  was  tested.    Spectral 
purity  and  quadrature  effect  were  investigated.    (Autbor) 


AD-603  247  Dlv.   8 

OTS  Prices:  HC  $3.00/MF  $0.75 

RCA  Labs.  Div.,  Radio  Corp.  of  America.  Princeton.  N.  J. 

INVESTIGATION  AND  STUDY  OF  ELECTRON  BEAM 

PLASMA  SUBMILLIMETER  GENERATION. 

Final  rept.  for  1  ^r  63-31  Mar  64. 

by  G.  A.  Swartz  and  L.  S.  NapoU.  Jul  64,  85p 

Contract  AF33  657  U069.  ProJ.  4156,  Task  415603 

AL  TDR64  155 

Unclassified  report 

Descriptors:  (•Electron  beams.  Plasma  physics), 
(•Plasma  physics.  Electron  beams),  (•Generators,  Plasma 
physics),  Radiofrequency  power,  Waveguide  couplers. 
Cesium,  Radiofrequency  amplifiers.  Electromagnetic 
waves.  Propagation,  Gain,  Performance  (Engineering). 
Amplifiers,  Hi^  frequency.  Coaxial  cables.  Transmission 
lines,  Attenuation,  Co«q>Ui^  circuits.  Equations,  Micro- 
wave amplifiers. 

Contents:   Plasma  generation 

Tubular  plasma  coupler 

Description  of  desipi  for  300-KMC  beam-plasma  amplifier 

Calculation  of  the  gain  constant  for  various  prcyagatlon 

modes  in  a  beam-plasma  interactioo 
Efficiency  of  a  beam-plasma  amplifier 
Attenuation  of  a  coaxial  line  partially  filled  with  plasma 
Coupled  line  equations  for  the  coaxial  plasmagulde 


AD-603  249  Div.    8.  7 

OTS  Prices:  HC  $3.00/MF  $0.75 

Rome  Air  Development  Center.  Griffiss  AFB,  N.  Y. 
ON  THE  PROBABILISTIC  CIRCUIT  THEORY, 
by  F.  M.  Reza.    May  64,  83p 
Contract  AF30  602  3252,  Pro].  8505 
RADC  TDR64  180 

Unclassified  report 
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Descr^itors:  (*Ciroults,  Communication  Ueory) 
(•Comnmnicatton  theory.  Circuits).  Electrical  networks. 
Linear  systems.  Electrical  properties.  Statistical 
functions,  ProbaWUty,  Set  theory. 

A  prob(  rustic  droult  is  an  electric  circuit  where  tbe 
element  values  in  tiie  circuit  are  controlled  by  probability 
This  report  deals  with  four  topics  dealing  with  such  sys- 
tems.  In  part  I  calculations  are  derived  for  tbe  first  two 
moments  of  a  rational  linear  system  function.   In  part  n 
appUcattons  are  made  of  tbe  Cramer-Llnnilc-Ralkov 
decomposition  theorems  to  continuous  communication 
system  channels.   Part  m  deals  with  Oie  use  of  set  theory 
diag^s  in  Uie  evaluation  of  entropy  reUtlons  in  discrete 
random  variables.   In  Part  IV  detailed  calculations  are 
made  for  tbe  probablUstic  description  of  the  system 
ftinctiwi  of  a  series  RLC  circuit  having  normal  component 
distribution.    (Author) 


AD-603  250  Div.    8.  26 

OTS  Prices:  HC  $4.00/MF  $0.76 

Hughes  Aircraft  Co.,  FuUerton,  Calif. 
QUANTIFICATION  OP  ELECTRONIC  CIRCl  JIT  CON- 
NECTION TECHNIQUES. 
Final  rept. 

May  64,  126p   HAC  FR64  10  16 
Contract  AF30  602  3177.  ProJ.  5519.  Task  551902 
RADC  TDR64  46 

Unclassified  report 

Descriptors:  (*Electric  connectors.  Reliability 
(Electronics)).  (*Bonded  Joints,  Failure  (Mechanics)) 
Electronic  equipment.  Circuits,  Bonding.  Soldered  JoInU 
Welds,  Wire.  Stresses,  Mathematical  analysis.  Indexes.  ' 

Tbe  study  was  directed  toward  gathering  reliability  data  on 
several  presenUy  used  electronic  circuit  connection  types. 
Laboratory  and  field  reUahiUty  reports  were  gathered 
from  known  producers  and  users  of  electroalc  equipment. 
In  all.  daU  for  350  billions  of  connection  operating  hours 
were  collected  during  the  six  month  study.   The  daU 
covered  6  types  of  connections:   solder,  resistance  welding, 
wire  wrap,  crimp,  ultrasonic  welding,  and  thermal  com- 
pression bonding.   Failure  rates  and  confidence  intervals 
were  calculated  and  compared  for  each  of  the  first  four 
connection  types.    Mathematical  analyses  weM  performed 
on  the  data  collected  in  an  attempt  to  measure  the  effects 
of  environmental  stresses  on  oonnectton  failure  rates. 
A  mertt  index  was  developed  so  that  designers  may  select 
optimum  types  of  connections  for  use  in  various  applica- 
tions.  The  details  of  factor  and  suMaotor  selection  and 
tiJelr  (piantlflcatton  are  descrtbed.   Application  wei^its  for 
several  classes  of  Air  Force  ground  equipmeats  are 
developed  and  presented.    (Autltor) 


AD-603  256  Div.   8,  26 

OTS  Prices:  HC  $3.00/MF  $0.50 

Silicon  Transistor  Corp.,  Loi«  Island,  N  Y 
PRODUCTION  ENGINEERING  MEASURE*  TO  KCREASE 
THE  RELL\BILITY  OF  THE  TRANSISTOR  TYPE  2N2034 
Quarterly  progress  rept.  no.  3,  1  Jan-31  Mar  64, 
by  J.  Cocking.  J.  Courier,  F.  Des  Rocbes,  D.  Huk1»s.  and 
E.  Martin.  31  Mar  64.  62p  •  j*-*—-,  «» 

Contract  DA36-039AMC01482B  1 1 

UnolastJfled  report 

Descriptors:  {•Transistors,  ReliabUity  (Electronics)). 
Processing,  SiUoon.  Cleaning,  Soldering,  Seals  (Stop- 
pers), Welding.  Thermal  properties.  Temperature. 
Nickel.  Electrolysis,  Tests. 


The  report  describes  tbe  processii«  develc^itents  in 
wafer  cleaning,  mesa  delineation,  scribing  of  ^vafer,  pel- 
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let  to  nickel-plated  header  soldering,  nickel-plated  clip 
to  peUet  soldering,  final  etch  of  soldered  unit,  final  test 
and  encapsulation  of  etched  units,  and  weld  and  hermetic 
seal  tests  for  the  transistor  type  2N2034.  (Autbor) 


AD-603  263  Div.    8 

OTS  Prices:  HC  $2.00/MF  $0.50 

iSS^y?.  ^''A™^^  OF  RADAR  SET  AN/FPsl6. 

6  Dec  63,  38p 

Conta-act  AF30  602  2536,  ProJ.  4567. 

Tasks  455701,  77314  07 

RADC  TDR62-523,  s«9p.  l 

Unclassified  report 

Descriptors:  (*Radar  transmitters,  Radiofreauency 
spectroscopy),  CRadar  signals.  RadartaS^s) 
?Z^^r"i  Testequlpment.  Test  metixxls   S^ncy 
Emlssivity.  Magnetrons,  Modulation.  ExperiiientalK. 

W.^"^  '"  ?°"P°««1  of  on«  basic  section,  the  col- 
S2.?ml  '*''^*^**^  «****  o«  ^^  AN/FP^6  R^ar 
Transmitter    Specific  transmitter  tests  conductedwJre 


AD-603  264  Div.    8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Microwave  Associates,  Inc.,  Burlington.  Mass. 

MILLIMETER  WAVE  COMPONENT  (BEAM-PLASMA 

AMPLIFIER). 

Rept.  no.  4, 

by  Paul  Chomey  and  Richard  J.  Madore.   Jul  64,  38p 

Contract  AF30  602  2948,  Proj.  5573,  Task  557301 

RADC  TDR64  207 

Unclassified  report 

Descriptors:  (•Plasma  physics,  Teste),  (•Electron 
beams,  Plasma  physics).  ('Mirowave  amplifiers. 
Microwave  networks),  (*Mlllimeter  waves.  Microwave 
equipment).  Design,  Waveguides,  Waveguide  coiqjlers. 
Xenon.  Gas  dlschaiiges.  Test  equipment  (Electronics). 

Plasma  experimente  are  described  on  additional  plasma 
testers.   High  density  measuremente  taken  compare 
qpilte  closely  with  data  obtained  from  the  previous  tester 
R-3.   Tbe  data  shows  that  a  plasma  frequency  of  140  Go 
can  be  obtained  at  approximately  3.0  amps  in  xenon  gas  at 
a  pressure  of  40x10  to  the  minus  3rd  power  Torr.   The 
design  of  a  BPA  study  vehicle  lor  e3q)erimente  at  2  mm 
is  described.   The  basis  for  the  design  and  tbe  salient 
polnte  of  tbe  mechanical  construction  are  also  pointed 
out.   The  construction  of  E-plane  and  H-plane  bends, 
are  described,  as  weU  as  that  of  a  sliding  short.   Tbe 
output  of  tbe  4-2  mm  doubler  was  improved  by  2.7  db 
with  the  use  of  tbe  rejection  filter.    (Autbor) 


AD-603  266  Div.   8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Lockheed  Aircraft  Corp.,  Marietta.  Ga. 
BIBUOGRAPHY  ON  RELIABILITY. 
Rept.  for  1957-1963, 
by  Harold  S.  Sharp.  Jun  64,  28p 

Uaclassified  report 

DMcr^rs:  {•BlbUogrsjAies,  RellsUUty  (Eleotronios)). 
(•Reliability  (Electronics),  BlbUographlM),  EleotooSc 
e<;pilpment.  Environmental  tests.  Guided  missiles 
Computers.  Quali^  control,  Radar  equipment,  Wm^mb 
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systems.  Maintenance.  Electron  tubes.  Mathematics. 
Performance  (Engmeerlng),  Aeronautics   Navigation. 
Aircraft,  Control  systems.  Education.  Circuits.  Electric 
alloys.  Human  engineering.  Communication  theory. 
Management  engineering.  Transistors.  Networks. 


AD-603  271  Div.   8,  2,  6,  12 

OTS  Prices:  HC  $4.00/MF  $1.00 

General  Dynamics/Astronautics,  San  Diego,  Calif. 

RESEARCH  DIRECTED  TOWARD  DEVELOPMENT  OF  A 

PROTOTYPE  LUNAR  TRANSPONDER  (INCLUDING 

A  FEASIBILITY  STUDY  ON  THE  CONHGURATION  OF 

FOUR  EARTH-BASED  TRACKING  STATIONS^. 

VOLUME  L 

Final  rept.  voL  1. 

15  Sep  63.  147p  GD/A  63  0933  VI 

Contract  AF19  628  1609,  Proj.  8654.  Task  865403 

AFCRL  63  765  VI 

Unclassified  report 

Descriptors:  (•Transponders,  Lunar  probes), 
(♦Guided  missile  tracking  systems.  Lunar  probes), 
(♦Radar  tracking.  Moon),  Feasibility  studies,  Antennas, 
Attenuation,  Propagation,  Tracking,  Errors.  Transponders, 
Least  squares  method.  Noise  (Radai).  Frequency  shift. 
Numerical  analysis. 

This  report  covers  the  resvdts  of  a  tracking  feasibility 
study,  transponder  design  study  and  prototype  fabrication 
of  a  lunar  transponder,  and  a  lunar  impact-point  marker 
study,    (see  AD-603  272).   During  toe  tracking  study 
both  one  (1)  and  four  (4)  station  global  configurations  were 
considered  utHising  basic  GLOTRAC  Ground  Stations  with 
modifications.    Atmospheric  effects  were  considered  and 
nimierical  analysis  was  undertaken  to  determine  ultimate 
system  accuracies.    The  transponder  study  included 
electronic  circuit  design,  advanced  microwave  techniques, 
and  special  packaging  techniques.    A  breadboard  and 
prototype  transponder  was  fabricated  and  tested.   The 
prototype  transponder  was  designed  to  be  capable  of 
operation  after  current  'state-of-the-art'  conception  of 
a  hard  liuar  Impact.   The  impact  marker  study  investigated 
both  passive  and  active  techniques.   (Author) 


AD-603  272  Div.   8,  2,  6,  12 

OTS  Prices:  HC  $6.00/MF  $1.25 

General  Dynamics/ Astronautics,  San  Diego,  Calif. 
RESEARCH  DIRECTED  TOWARD  DEVELOPMENT  OF 
A  PROTOTYPE  LUNAR  TRANSPONDER  (INCLUDING  A 
FEASIBILITY  STUDY  ON  THE  CONFIGURATION  OF 
FOUR  EARTH-BASED  TRACKING  STATIONS).    VOLUME 

n. 

Final  rept.  vol.  2. 

15  Sep  63.  266p  GD/A  63  0933  V2 

Contract  AF19  628  1609.  Pro].  8654,  Task  865403 

AFCRL  63  765  V2  ^  _ 

Unclassified  report 

Descriptors:  (*Transponder8,  Lunar  probes), 
(♦Guided  missile  tracking  systems.  Lunar  probes), 
(♦Radar  tracking.  Moon),  Design,  Transmitter-receivers, 
C  band, 'Frequency  modulation,  Radiofrequency 
oscillators.  Frequency  multipliers.  Power  amplifiers. 
Packaging,  Performance  (Engineering,  Markers. 

The  transponder  receives  from  the  Earth-based  tracking 
system  (see  AD-603  271)  a  nominal  5052.0833  MC  carrier, 
frequency  modulated  by  a  range  measurement  signal,  and 
simultaneously  retransmits  this  signal  on  the  same 
antenna  as  frequency  modulation  on  a  nominal  5000  MC 
carrier.   The  exact  frequency  is  determined  by  the  radial 
velocity  of  the  transponder.   The  transponder  is  essentially 
•  frequency  modulated  transceiver,  which  utilizes  the  trans- 


mitted signal  as  a  local  oscillator  fbr  Qie  receiver. 
(Author) 


AD-603  275  Div.   8 

OTS  Prices:  HC  $1.00/MF  $0.50 

ITT  Electron  Tube  Div.,  Easton,  Pa. 

PRODUCTION  ENGINEERING  MEASURE  FOR  A 

PHASE  n  SUPER  POWER  HYDROGEN  THYRATRON 

TUBE 

Quarterly  rept,  no.  8,  7  Dec  63-6  Mar  64, 

by  H.  E.  Krefft.  6  Mar  64,  12p 

Contract  DA36  0398c85985 

Unclassified  report 

Descriptors:  (Thyratrons,  Hydrogen),  Test  sets. 
Air  cooled.  Manufacturing  methods.  Performance 
(Engineering),  Ceramic  materials. 


AD-603  279  Div.    8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Motorola,  Inc.,  Phoenix,  Arl*. 

FAILURE  MECHANISMS  AT  METAL-DIELECTRIC 

INTERFACES, 

by  K,  F.  Greenou^   Jul  64,  7^  . 

Contract  AF30  602  3266,  ProJ.  5519,  Task  5*906 

RADC  TDR64  138  .        ,.   ^  _» 

Unclassified  report 

Descriptors:  (♦Printed  circuits.  ReUabiUty  (Elec- 
tronics)), (♦Capacitors,  Films),  (♦Metal  films,  Re- 
UabiUty (Electronics)),  (♦Dielectric  flUns,  ReUabiUty 
(Electronics)),  Circuits,  Models  (Simulations),  Glass 
c^>acitors.  Vapor  plating.  Aluminum,  Nickel,  Gold, 
Electrodes,  Capacitance,  Sensitivity,  Electrical  prop- 
erties. Humidity,  Difluslon,  Tracer  studies. 

Several  thin-film  gas  plated,  glass  dielectric  capacitor 
model  systems  were  fabricated  with  combinations  of 
aluminum,  gold,  and  nickel  electrode-dielectric  interfaces 
and  were  electricaUy  characterized.   Thin  film  glass 
capacitors  fabricated  with  oxygen  active  metal  electrodes 
(i.e.  aluminum  and  nickel)  exhibit  lower  loss,  smaller 
frequency  dispersion  of  capacitance,  and  lower  temperature 
sensitivity  of  capacitance  and  dissipation  factor  than 
identical  capacitors  fabricated  with  an  inert  metal  elec- 
trode of  gold.   Capacitor  dielectrics  that  have  been  vacuum 
baked  before  deposition  of  the  metal  film  electrode, 
exhibit  optimum  electrical  characteristics.    Exposure  of 
the  dielectric  surface  to  ambient  conditions  or  high 
humidity  environments,  degrades  the  initial  character- 
istics of  the  completed  capacitor.   Procedures  for  the  use 
of  radioactive  Isotopes  to  study  diffusion  phenomena 
across  metal-dielectric  interfaces  are  described.   (Author) 


AD-603  280  Div.    8,  30 

OTS  Prices:  HC  $4.00/MF  $1.00 

Electron  Physics  Lab.,  Univ.  of  Michigan,  Ann  Arbor. 
INVESTIGATION  OF  LARGE-SIGNAL  TRAVELING- 
WAVE  TUBES. 

Quarterly  progress  rept.  no.  7,  1  Jan-Si  Mar  64, 
by  G.  T.  Konrad  and  J.  E.  Rows.   Jul  64,  140p 
ORA-05228-7 

Contract  AF30  602  2834,  ProJ.  5573,  Task  557303 
RADC  TDR64  231 

Unclassified  report 

Descriptors:  (•Traveling-Wave  tubes.  Electromagnetic 
properties),  (♦Klystrons,  Electromagnetic  properties). 
Nonlinear  systems.  Microwave  equipment.  Electron 
beams.  Drift,  Velocity,  S  band.  Electron  gums. 
Magnetrons,  Programming  (Computers),  Theory. 
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The  two-dimensional  analysis  for  large-flignal 
phenomena  in  traveling-wave  tubes  and  klystrons  Is 
employed  to  obtain  solutions  to  hoUow-besm  TWA 
Interactions  and  to  biased-gap  klystrons  as  well  as 
distributed  interaction  klystrons.   Computer  results  od 
the  former  are  presented.   A  method  to  deal  with  the 
circuit  equations  in  the  nonlinear  theory  of  multi-stream 
microwave  devices  is  found.    Also,  the  situation  in  which 
the  electrons  have  an  average  drift  velocity  in  addition 
to  their  thermal  velocities  is  treated.   A  digital  conq>uter 
program  for  the  solution  of  magnetron  Injection  guns  is 
developed  and  is  nearly  ready  for  use.   Experimental 
data  on  a  magnetron  injection  gun  built  some  time  ago 
and  checked  previously  has  been  tested  under  more 
optimum  conditions.   Representative  results  are 
presented.    (Author) 


AD-603  305  Div.   8 

OTS  Prices:  HC  $2.00/MF  $0.50 

General  Electric  Co..  Irmo,  S.  C. 

SOLID  ELECTROLYTE  TANTALUM  POIl}.  CAPAaTOR. 

Quarterly  research  and  development  rept.  ^or  28  Mar- 

28  Jun  64, 

by  A.  L.  Jenny.  28  Jun  64,  43p 

Contract  NObsre»380,  ProJ.  SR0080303,  Task  9636 

Unclassified  report 

Descriptors:  (•Tantalum  capacitors,  Matmfaoturlng 
methods),  (♦Foils,  Tantalum  capacitors).  Heat 
treatment.  Voltage,  Performance  (Engineering),  Dielec- 
tric properties.  Manganese  compounds.  Oxides,  Tantalum 
compounds.  Semiconductors,  Varnishes,  Aging  (Mate- 
rials), Life  exi>ectancy.  Capacitance,  Experimental  data. 

The  development  of  150  and  250  volt  devices  capable 
of  fuU  voltage  operation  at  85C,  with  design  objectives  for 
the  electrical  and  environmental  parameters  as  Usted 
herein  or  in  MiUtary  Specification  MIL-&-26655A. 
(Author) 
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OTS  Prices: 


Div.    8,  26 
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Microwave  Electronics  Corp.,  Palo  Alto,  Oallf. 

STUDY  OF  MICROWAVE  GENERATION  UTILIZING 

DOUBLE-STREAM  INSTABtLITIES  IN  AH^TROPK 

MEDIA. 

Quarterly  progress  rept.  no.  1,  4  Nov  63-Bl  Jan  64, 

by  F.  A.  Olson  and  L.  D.  Buchmlller.   31  Jan  64,  37p 

Contract  DA36  039AMC03424E,  Pro].  1G6  22001A055 

Uoclassifled  r^x>rt 

Descriptors:  (♦Microwave  amplifiers.  Plasma  oscilla- 
tioDB),  (♦Pyrolytic  graphite.  Plasma  oscUlations), 
(♦Plasma  osciUations,  Microwave  amplifiers),  Genera- 
tors, Plasma  medium.  Graphite,  Anisotropy,  Relax- 
ation time.  Electrical  conductance.  Measurement, 
Space  charges.  |  { 

A  physical  basis  fbr  the  amplification  of  ^i  ^  signal  by 
the  interaction  between  counterstreamlng  beams  of 
negative  and  positive  charges  is  presetted.  The  descrip- 
tion and  analysis  fbr  this  discrete-velocity  double-stream 
amplification  process  provides  a  simplified  analogy  to  the 
operation  of  the  douUe-stream  amplifier,  utiUzing  pyro- 
lytic graphite,  under  investlgaticm.   The  characteristics 
of  pyrolytic  graphite  that  are  important  to  the  existence 
of  double-stream  instabilities  are  discussed.   The  ef- 
fective masses  of  the  boles  and  electrons  are  extremely 
smaU  so  that  the  long  relaxation  times  required  for 
the  two-stream  instability  process  are  poaslble.   It  is 
shown  that  carrier  mobilities  and  densities  can  be  de- 
termined from  three  separate  measurements. 
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OTS  Prices: 


Div.   8 
HC  $3.00/MF  $0.50 


Army  Electronics  Research  and  Development  Agency, 

Fort  Monmouth,  N.  J. 

PERFORMANCE  DATA  ON  FILTER  CRYSTALS 

(1.75MC), 

by  Arthur  D.  Ballato.   Nov  63,  52p 

Task  1G6  22001A058  01 

AELRDL  TRa443 

Unclassified  report 

Descriptors:  (♦Crystal  filters.  Performance  (Engineer- 
ing)), Crystals,  Medium  frequency.  Thickness,  Frequency 
shift.  Data,  Grai^Ucs,  Single  sideband  communication 
systems.  Quartz. 

The  frequency  of  1.75  Mc  has  been  used  in  connection 
with  the  devekqmient  of  equipment  for  single  sideband 
purposes,  for  example,  front-end  fUters.   To  date, 
information  concerning  the  pterformance  of  filter  crystals 
at  this  frequency  has  been  meager.   The  purpose  of  this 
rqwrt  is  to  give  a  compUation  of  representative  data  on 
filter  crystals  operating  in  the  vlncinlty  of  1.75  Mc, 
obtained  both  at  USAELRDL  and  l^  various  contractors, 
^ch  information  should  be  useful  in  the  future  in 
estabUshing  performance  data  wKh  greater  precision,  and 
should  increase  the  efficiency  of  contractual  effort. 
(Author) 
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Hughes  Aircraft  Co.,  FuUerton,  Calif. 

ANALOG  TRANSIENT  RADIATION  RESPONSE 

ANALYSIS  FOR  MULTIPLE-CIRCUIT  SYSTEMS. 

Final  rept.,  Jan  63- Jan  64, 

by  K.  R.  Walker.  Jun  64,  470p 

Contracts  AF29  601  5816,  AF29  601  4743.  ocmtinuation, 

ProJ.  5776,  Tasks  577602,  16,  024 

WL  TDR64  41 

Unclassified  report 

Descr^tors:   (♦Switching  circuits.  Radiation  damage), 
(♦Amplifiers,  Radiation  damage),  (♦Gamma  rays.  Circuits), 
Transistors,  Electronic  equipment.  Nuclear  particles. 
Analog  computers.  Analysis,  Pulse  generators,  Functions, 
Simulation,  Electron  accelerators.  Mathematical  models. 
Programming  (Computers). 

Simplified  transfer  function  techniques  and  curve-follower 
representattons  were  developed  for  predicting  the  responses 
of  multiple-circuit  systems  in  a  transient  gamma  radiation 
environment.    These  analysis  methods  are  applicable  to 
normaUy  linear  circuits  that  may  be  driven  nonlinear 
(cutoff  or  saturation)  by  radiation  and  to  nonlinear  switching 
circuits.   The  radiation  responses  of  a  linear  five-stage 
amplifier  and  a  four-stage  switching  curcuit  were  deter- 
mined.  The  radiation  responses  of  these  circuits  were  also 
obtained  from  a  complete  analog  computer  analysis  of  each 
circuit.   The  radiation  responses  obtained  from  the  slmpU- 
fled  mettiods  were  identical  to  the  complete  analysis  results. 
An  additional  check  was  performed  by  irradiating  real 
circuits  with  a  linear  electron  accelerator  (linac)  and 
comparing  the  experimental  and  theoretical  responses. 
These  comparisons  revealed  exceUent  agreement.    The 
application  of  direct  electrical  pulses  to  real  circuits  to 
Emulate  radiation  responses  was  Investigated.    (Authoi) 
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OTS  Prices:  HC  $3.00/MF  $0.75 

Electro-Optical  Systems,  Inc.,  Pasadena,  Calif. 
STUDY  OF  ELECTRODE  ATTACHMENT  REGIONS  IN 
HIGH  CURRENT  GASEOUS  DISCHARIES. 
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Kept,  for  18  Jun  62-18  Sep  63. 

by  Gordon  L.  Catm  and  Robert  L.  Harder. 

Aug  64.    95p    EOS-3a40-F 

Contract  AF40  600  987.  Pro].  89S1.  Task  89S101 

AEDC  TDR64  107 

UnolaBslfled  report 

Descriptors:   (*Electrodes.  Gas  discharges),  (*Ga8 
discharges.  Electrodes),  Attachment.  Cathodes.  Electric 
arcs.  Thermionic  emission,  Magnetofaydrodynamlcs. 
Equations,  Theory.  Mathematical  analysis.  Experi- 
mental data,  Graphics. 

This  report  discusses  an  experimental  and  theoretical 
study  of  electrode  attachment  regions  In  a  high-current 
gaseous  discharge,  particularly  in  the  mechanisms  causing 
retrograde  motion  of  the  arc  attachment  spot  on  the 
c:ithode.    Work  Included  mathematical  analysis  and  formu- 
I.'ilion  of  a  theory  of  cathode  emission  under  these  operating 
ctmdltlons  and  experimental  Investigations  to  correlate  the 
theory  with  observed  effects.    Experiments  and  apparatus 
for  measuring  power  loss  to  arc  cathodes  were  set  up. 
Analysis  of  the  retrograde  motion  of  the  cathode  spot  was 
made,  and  experiments  to  confirm  the  analysis  were 
performed.   The  study  was  resulted  in  the  definition  of  a 
m  ithematical  problem.    The  MHO  equations  must  be  solved 
in  the  electrode  and  in  the  gas,  and  the  two  solutions 
matched  at  the  Interface.   (Author) 
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OTS  Prices:  HC  $9.75/MF  $2.75 

Radio  Corp.  of  America.  Harrison.  N.  J. 

PRODUCTION  ENGINEERING  MEASURE  FOR  TUBE 

TYPE  7587. 

Final  rept. 

by  R.  Satrlano.    1964.   67^ 

Contract  DA36  039SC86732 

Unclassified  report 

A  portion  of  this  document  contains  fine  detail  which  may 
not  reproduce  well;  the  processing  copy  is  available  on 
k>an  at  CFSTL 

Descriptors:   (•Electron  tubes.  Industrial  production), 
(•Miniature  electron  tubes.  Manufacturing  methods), 
(•Industrial  equipment.  Design),  Machines,  Electrodes, 
Winding.  Vacuum  pumps.  Vacuum  seals.  Brazing,  Test 
equ^ment.  Altitude  chambers,  Quality  control.  Specifica- 
tions. Production  control.  Tetrodes. 

This  final  report  contains  an  account  of  the  effort  ex- 
pended, the  data  compiled,  and  the  eicperiences  encountered 
during  all  the  phases  of  the  subject  contract.   In  detail  it 
Includes:  (1)  The  creation  of  the  concepts  used  in  the  design 
of  practical  production  equlisnent,  and  the  evaluation  of  these 
concepts  by  laboratory  techniques  in  terms  of  engineering 
soundness  and  reliability.    (2)  The  design  and  constructicHi 
phases  of  each  task.    (3)  The  debugging  and  test  phases  of 
each  task.  (4)  The  effort  expended  in  bringing  each  of  the 
tasks  to  a  level  of  production  capability  and  in  fabricating 
preproduction  samples.    The  problems,  actions  and  progress 
encountered  in  maintaining  the  operational  efficiency  of  the 
subject  equipment. 
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OTS  Prices:  HC  12.00/MF  $0.50 

Bell  Telephone  Labs.,  Inc.,  Murray  Hill,  N.  J. 
ENGINEERING  SERVICES  ON  TRANSISTORS. 
Quarterly  progress  rept.  no.  4  (Rept.  no.  16), 
1  Jan-31  Mar  64. 

by  C.  R.  Crowell.  D.  Kahng,  J.  Kocsls,  M.  P.  Lapaelter, 
aod  K.  E.  Martersteck.    30  Jun  64.   4lp 
Contracts  DA36  039AMC02227E,  DA36  039sc907S9, 
ocBtlnuatton.  Pro}.  1G6  22001A056  Unclassified  report 


Descriptors:   (*Tnosi8tor8,  Germanium),  (•Integrated 
circuits.  Transistors),  Microwave  frequency,  Plioto- 
engravlng.  Encapsulation,  Capacitance.  Silver,  Gold. 
Epitaxial  growth.  Dielectric  properties,  Silicon,  Diodes 
(Semiconductor),  Electrons.  Resistors,  Aging  (Materials), 
Performance  (Bnglneerlng). 

This  report  dtscusaes  work  on  a  6-Go  low-power 
germanltmi  transistor,  the  image  force  dielectric  constant 
for  hot  electrons  In  gold  n-type  silicon  Schottky  diodes,  and 
aging  of  silicon  resistors.   Status  of  the  work  on  a  6-Gc 
low-power  germanium  transistor  is  reported.   Techniques 
for  fabricating  the  odde-pbotoengraved  planar  sti\icture 
are  evaluated.   Results  of  a  computer  analyslB  of  effects 
of  header  parasitic  Impedances  are  presented.   Photo- 
electric measurements  of  the  bias  dependence  of  the 
potential  energy  barrier  for  electrons  In  gold  n-type 
silicon  Schottky  diodes  show  ttiat  the  value  of  the  image  force 
dielectric  constant  deduced  from  direct  measurement  of  the 
barrier  lowering  is  12.0  ±  0.5,  In  close  agreement  with  the 
Infrared  dielectric  constant  of  silicon,  and  independent  of 
the  applied  field  for  fields  between  10,000  volts/cm  and 
2x100,000  volts/cm.   Silicon  resistors  have  been  aged 
1000  hours  at  350C.  Values  remained  within  about  1  per 
cent  of  initial  values.   (Author) 
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Delco  Radto  Div.,  General  Motors  Corp..  Kokomo,  Ind. 
PRODUCTION  ENGINEERING  MEASURE  TO  IMPROVE 
PRODUCTION  TECHNIQUES  AND  INCREASE  THE  RELIA- 
BILITY OF  THE  2N1358A  TRANSISTOR. 
Final  engineering  rept.,  sect.  I,  30  Apr  62-30  Apr  64, 
tqr  J.  C.  Kuhns.  30  Apr  64.  284p 
Contract  DA36  039sc8672S 

Unclassified  report 

Descriptors:  (*Translstors,  Manufacturing  methods), 
(•Reliability  (Electronics),  Transistors),  Germanium, 
Crystal  growth.  Chemical  milling.  Indium.  Furnaces.  Heat 
treatment.  Soldering,  Failure  (Mechanics),  Life  expectancy. 
Storage.  Semiconductors.  Surface  properties.  Electrical 
properties.  Chemical  analysis.  Impurities,  Protective 
coatings.  Specifications,  Quality  control.  Experimental 


The  purpose  of  this  program  was  to  Improve  the  relia- 
bility of  the  2N13S8A  transistor  by  specific  Improvements 
of  manufacturing  techniques.   The  program  plan  Included 
equipment  and  process  modifications,  a  reliability  test 
program,  a  failure  analysis  program,  and  an  analytical- 
empirical  surface  study  program.  (Author) 
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Delco  Radto  Div.,  General  Motors  Corp.,  Kokomo,  Ind. 
PRODUCTION  ENGINEBRING  MEASURE  TO  IMPROVE 
PRODUCTION  TECHNIQUES  AND  INCREASB  THE  RELIA- 
BILITY OF  THE  2N1358A  TRANSISTOR. 
Final  rept,  sect.  II  and  m  30  Apr  62-30  ^r  64, 
by  J.  C.  Kuhns.  30  Apr  64,  215p 
Contract  DA36  039so8«72S 

Unclassified  report 

Descriptors:  (•Transistors.  Manufacturing  methods). 
(•Reliability  (Electronics).  Transistors),  Production  con- 
trol, QuaUty  control.  Specifications. 

Tbe  pertinent  process  specifications  relating  to  the  PBM 
program  are  presented.   The  reliability  and  quality  control 
policy  and  procedure  manual  is  included. 
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AI>>603  408  Dlv.   8.  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

Lewis  (E.B.)  Co.,  Inc..  Bast  HaitfonU  Ooon. 

PRODUCTION  BNQINBBRING  MBASUgE.  CRYSTAL 

UNIT  CR-<XM-4«)AJ. 

Quarterly  rept  no.  7,  1  Feb-lMay  64, 

bgr  Robert  P.  McComb.   1  May  64, 

Oontraot  DASe  039so8e7S7 

Unclassified  report 

Descriptors:   (*Crystal  flltors.  Manufacturing  methods), 
Veiy  high  frequency.  Resistance  (Electrical),  Electrodes. 
Design,  Performance  (Engineering),  Quartz. 

QuarU  Crystals  using  AT  out  plates  operating  on  the 
Third  Overtone  for  filter  appUcatton  have  been  fabricated 
at  30  MC/s  using  ciiltured  quartz.   The  cause  of  excessivly 
high  equivalent  resistance  In  natural  <|iurtz  unite  at  30  and 
45  MC/s  was  investigated  and  date  presented.  The  design 
and  parameter  realization  at  AT  cut  plates  operating  on  the 
Third  Overtone  at  70  MC/s  for  filter  afpUcatkn  is  presented. 
(Author)  " 
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Texas  Instrumente.  Inc.,  Dallas. 

OPTOELECTRONIC  FUNCTIONAL  ELtCTRONIC 

BLOCKS. 

Interim  engineering  rept.  no.  3,  1  Febt$0  Apr  64, 

by  J.  R.  Blard.   4  Aug  64,  64p,  Tn-03-1^53 

Contract  AF33  657  11562  ' 

^twlasslfied  report 

Descriptors:  (•Semiconductor  devices,  Integrated 
circulte).  Pulse  amplifiers.  Diodes  (Semiconductor), 
Electroluminescence.  Electron  optics.  CotqiUng  oirouUs, 
Arsenic  alloys.  Gallium  alloys.  Noise.  Sllioon. 

Investigations  of  optoelectronic  phenomena  are  >^»g 
performed  in  an  effort  to  extend  tbe  applicability  cf 
Integrated  circulte.  The  combination  qf  tbe  Isolation 
feature  of  optical  coupling  with  existing  sllioon  integrated 
circuit  technology  suggested  a  new  series  at  Optoelectronic 
Functional  Electronic  Blocks  which  provide  functions 
previously  Impossible  or  extremely  diidcult  to  «tt«ln  in 
solid-state  form.  The  program  1^  divided  into  two  tasks. 
Task  I  covers  the  design  and  fabrication  of  Optoeleotronio 
Functional  Electronic  Blocks.  The  circuit  li^mtgn  of  tbe 
Optoelectronic  Pulse  Amplifier  (OP A)  was  fit««Hf^Hl  and 
tbe  photo  mask  layout  was  completed.   A  shielded  pboto 
diode  is  employed  to  provide  electrical  Isolation  at  all 
frequencies.   Task  n  is  concerned  with  the  semiconductor 
technology  necessary  to  adequately  Implement  the  Opto- 
electronic Functional  Electronic  Blocks  selected  for  study. 
(Author) 
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Airborne  Instrumente  Lab.,  Inc.,  Deer  farit,  N.  T. 

FREQUENCY  MULTIPLIER. 

Rept.  no.  1  (Final),  15  Jun  63-15  May  64. 

by  J.  J.  Taub,  G.  P.  Kurpte  and  J.  W.  tlons. 

15  May  64.  87p  ' 

Contract  DA36  039AMC03196E,  Task  1O6200LA058 

Unclassified  report 

DeacrU>tors:  (•Frequency  mutttpUers,  Microwave 
trwfxvocy),  (*Varactor  diodes,  Freqiwocy  multipliers), 
X-band,  K-band,  Extremely  high  fre(|cBncy,  High 
frequency.  Crystal  oadllators,  Transtetors,  Theory, 
Design. 


A  theoretical  investigation  of  microwave  frequency 
mult^ers  was  performed,  and  the  efficiencies  calculated 
from  various  sources.   An  X-band  breadboard  source  was 
tVislgnert  and  fabricated  and  yielded  9.2  Gc  output  from  a 
5.111  Mc  crystal  oscillator.  This  design  Included  both 
transistor  and  varaotor  mult^liers.  A  varactor  frequency 
doubler  from  10.65  to  21.30  Gc  was  also  designed,  and  a 
breadboard  fabricated.   In  addition,  the  use  of  both 
varactors  and  varistors  was  Investigated  in  frequency 
multiplication  \q>  to  100  Gc.  (Author) 
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OTS  Prices:  HC  $1.00/lIF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  OUo. 

PHYSICAL  DESIGN  AND  EXAMPLES  OF  APPUCATION 

OF  FREQUENCY-INDBPBNDBNT  ANTENNAS, 

by  Haas-Joachim  Fischer.   10  Jul  64,   Up 

FTD  TT64  554,  TT  64  7U78 

Unclassified  report 

Edited  trans,  of  Radio  und  Fems^en  (German  Democratic 
Republic)  1963,  v.  U,  no.  16,  p.  557-560. 

Descriptors:   (*Log  periodic  antennas.  Design), 
(•Antennas,  Broadband),  (•Broadband,  Antennas),  Dlpole 
antennas,  Slot  antennas.  Antenna  configurations.  Con- 
struction, Gain,  East  Germany. 

A  number  of  new  antennas  Oiat  possess  a  band  width 
wider  than  4:1  at  medium  gain  while  maintaining  a  com- 
paratively steady  radiation  pattern  have  recently  become 
known.    From  among  tiie  multitude  of  geometrical  confifpi- 
ratlons  that  have  been  proposed,  described  here  is  the 
logarithmic  periodic  broad-band  antenna.   Following  a  irlef 
Introduction  dealing  with  the  forms  taken  by  broad-ban  • 
antennas,  this  report  considers  the  logarithmic-periodic 
d^le  antenna  In  Ite  various  modifications.   The  d^  Hussion 
Includes  dimensioning  and  limite  of  application. 
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hp  associates,  Palo  Atto,  Calif. 

ADVANCED  FUNCTIONAL  ELECTRONIC  BLOCK 

DEVELOPMENT. 

Interim  engineering  rept.  no.  7,  1  Mar-31  'ilay  6<. 

31  May  64,    106p 

Contract  AF33  657  9772 

Unclassified  report 

Descrtptors:  (*Dlode8  (Semiconductor),  Electric 
properties),  (•Semiconductor  devices.  Electric  properties). 
Photoelectric  cells  (SemloonAiotor),  Ptetomultlpliers, 
Amplifiers,  Photoelectric  effect,  Photoelectrons, 
Electron  capture.  Electroluminescence,  Life  expectancy. 
Bandwidth,  Valence,  GalUum  alloys.  Arsenic  alloys, 
Silicon,  Zinc. 

Rigorous  calculations  were  made  of  tbe  electron  lifetimes 
in  zinc  doped  GaAs  and  of  the  division  of  holes  between  the 
valence  band  and  zinc  acceptor  states  in  zinc  diffused  GaAs 
diodes.   The  resulte  allow  a  calculation  of  the  absolute 
magnitude  of  the  electron  diffusion  current  which  agrees 
closely  with  e}q>erimental  values  throughout  the  teoqiera- 
ture  range  from  77K  -  300K.  The  agreement  requires  the 
assumption  that  tbe  bsndgq)  In  tbe  p-regkm  is  shrunk  by 
0.025  eV.  An  analysis  of  tbe  activation  energy  of  the  in- 
tegrated intensity  of  tbe  el  emission  also  lead  to  the  con- 
chision  that  the  bandgap  is  shrunk  by  0.025  eV.   The  band- 
widtti  of  the  edge  electro-luminescence  as  a  ftmction  of 
temperature  is  oonsistait  with  the  assumption  that  at  low 
ten4)eratures  a  considerable  part  of  the  radiative  recom- 
binationa  involve  botes  in  an  acceptor  band  about  0.017  eV 
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wide.  The  quantum  efficiency  of  freshly  etched  diodes  Is 
found  to  decrease  to  a  limiting  value  with  time  during  the 
passage  of  forward  current.   (Author) 
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OTS  Prices:  HC  $5.00/MF  $1.00 

Pittsburgh  Univ.,  Pa. 

NETWORK  SYNTHESIS  USING  RC  LINES  AS  THREE  AND 

FOUR  TERMINAL  ELEMENTS. 

Master's  thesis, 

by  Donald  Leigh  Hirst.   1964.   ISSp 

Unclassified  report 

Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:   (*(iipcuits.  Functions),  (*Networics, 
Synthesis),  Electric  terminals.  Microminiaturization 
(Electronics),  Admittance,  Electrical  impedance.  Re- 
sistors, C^acitors,  Cascade  structures.  Mathematical 
analysis.  Statistical  data. 

The  purpose  of  the  thesis  was  to  investigate  certain  im- 
pedance, admittance,  and  transfer  functions,  and  to  develop 
a  procedure  for  synthesizing  these  functions  by  using  dis- 
tributed parameter  RC  lines.   It  was  shown  that  the 
synthesis  of  certain  functions  using  RC  line  structures  can 
be  carried  out  quite  easily,  with  the  aid  of  only  elementary 
mathematical  calculations.     These  functions  are  then 
realizable  in  a  variety  of  network  structures. 
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United  ElectroDynamlcs,  Inc.,  Pasadena,  Calif. 

A  PEAK  LOAD,  SELF-RECORDING  ON-STRUCTURE 

STRESS  GAGE. 

Final  rept.. 

by  J.  R.  Stagner  ajad  R.  Oberchaln.   Jun  64,   126p 

Contract  AF29  601  6103,  Proj.  1080,  Tasks  108014,  13  166 

WL  TDR64  11 

Unclassified  report 

Descriptors:    (*Pre8Sure  gages.  Stresses),  ('Btognetlc 
recording  systems.  Pressure  gages).  Magnetic  tape. 
Circuits,  Tests,  Design,  Calibration.  Magnets.  Loading 
(Mechanics),  Noise.  Transducers.  Magnetic  properties. 
Electrical  properties.  Blast. 

A  peak  load,  self-recording  on-stnicture  stress  gage  was 
developed  and  four  developmertal  prototype  imlts  fabricated. 
Magnetic  tape  was  used  as  the  recording  medium,  employing 
a  carrier-erase  data-recording  technique.    The  data  readout 
system  designed  for  this  project  employs  a  newly  developed 
direct  flux  reading  magnetic  tapehead.    Theoretical  and  ex- 
perimental comparisons  are  made  between  the  flux  head  and 
a  conventional  head.    Test  results  are  presented  for  the 
above  prototype  gages.    (Author) 
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International  Rectifier  Corp.,  Loe  Angeles,  Calif. 
HIGH  VOLTAGE  SILICON  RECTIFIER  STACKS. 
Production  Engineering  Measure  ^larterly  progress 
rept.  nos.  9,  10, 

by  Arnold  Conn  and  E.  J.  Diebold.  24  Dec  63,  88p 
Contract  DA36  0398C  85977 

Unclassified  report 

Descriptors:  (•Diodes  (Semiconductor),  Rectifiers). 
(•Rectifiers,  Silicon).  Test  methods.  Voltage.  Reliability 


(Electronics).  Tests,  Electric  currents.  Life  expectancy. 
Storage,  Experimental  data. 

The  preproductlon  test  report  Is  divided  In  actuality  into 
two  sections;  the  first  Is  a  tabular  summary  of  test  results 
together  with  a  discussion  of  difficulties  encountered.   The 
second  section  Is  a  tabulation  of  original  test  data.    Al- 
though final  preproductlon  results  are  certainly   promising, 
certain  difficulties  were  encountered  during  testing.    This 
was  due  to  previously  unnoticed  voltage  transients  In  the 
high  voltage  life  test  apparatus  which  destroyed  two 
columns.   However,  upon  removal  of  these  transients  and 
rebuilding  of  the  columns  no  further  difficulties  were  en- 
countered. (Author) 
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Sperry  Microwave  Electronics  Co.,  Clearwater,  Fla. 

HIGH  POWER  FAST  FERRITE  SWITCHES. 

Interim  development  rept.  no.  3.  27  Dec  63-27  Mar  64. 

Apr  6*.  25p  SJ222-0047-3 

ContrfCt  NOber89428,  ProJ.  SR0080302,  Task  9604 

Unclassified  report 

Descriptors:  (*Electronlc  switches,  Ferrltes).  C  band, 
S  band.  Ferromagnetic  materials.  Design,  Bandwidth. 
Waveguides.  Magnetrons,  Electromagnets. 

The  C-band  materials  Investigation  has  been  virtually 
completed.    The  vertical  slab  geometry  was  judged  unsatis- 
factory in  C  band  at  one  megawatt  peak  power.    However,  a 
horizontal  slab  ferrlte  geometry,  utilizing  a  slab  In  each  of 
the  four  corners  of  the  waveguide,  was  found  to  provide  a 
switching  bandwidth  greater  than  10%  with  no  evidence  of 
subsidiary  resonance  at  one  megawatt.   Subsequent  work  in 
C  band  has  used  the  horizontal  slab  configuration.   Tests  of 
a  modified  C-band  waveguide  T-Junctlon  indicate  that  a  10% 
bandwidth  can  be  obtained  for  the  SPDT  switch.   The  center 
frequency  of  the  switch  Is  a  function  of  the  distance  from  the 
T-Junctlon  to  the  abrupt  transition  to  the  SPST  element.   The 
T-Junctlon  Is  being  modified  to  adjust  this  frequency  to  5.65 
Gc.    The  abrupt  junction  C-band  SPST  element  has  been 
matched  satisfactorily  over  a  10%  frequency  range  for  the 
zero  field  (transmitting)  condition  by  using  a  shunt  capaci- 
tance a  short  distance  from  the  reduced  area  waveguide. 
Additional  switching  data  was  taken  with  the  S-band  SPST 
switching  element.    Ferrlte  length  was  Increased  to  approx- 
imately el^  inches  to  achieve  the  desired  switching  band- 
width.  An  S-band  magnetron  was  put  Into  service  and  will 
be  used  in  the  high  power  development  of  the  S-band  switch. 
A  test  electromagnet  was  fabricated  with  solid  Iron  core. 
A  'turn-off  time  of  200  microseconds  was  observed. 
(Author) 
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Sperry  Microwave  Electronics  Co.,  Clearwater,  Fla. 

PRODUCTION  ENGINEERING  MEASURE:  YIG  SPHERES 

AND  LIMTTERS. 

Quarterly  progress  rept.  no.  4,  29  Feb- 29  May  64, 

by  J.  E.  Andrews,  L.  R.  Hodges,  Jr.,  and  D.  E.  Tribbjr. 

29  May  64.  31p  SJ222-0045-4 

Contract  DA36  039AMC01477E 

Unclassified  report 

Descriptors:  (•Ferroelectric  crystals.  Irlanufacturlng 
methods),  {♦Limiters.  Manufacturing  methods),  (•Spheres. 
Single  crystals).  (•Single  crystals.  Crystal  growth). 
Polishes.  Surface  properties.  Yttrium,  Iron,  Garnet, 
Encapsulation,  Gallium.  C  band,  L  band.  S  band.  Tem- 
perature, Stability,  Material  forming.  Finishes  and 
Finishing. 
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Improvements  have  been  Incorporated  Ih  the  sphere 
forming  and  polishing  system  resulting  in  more  efficient 
production.    The  RASOR  modifications  have  been  com- 
pleted, and  tests  Indicate  a  hl{^  degree  of  accuracy  of 
alignments  on  a  110  axis.    Preliminary  studies  Indicate 
that  a  new  sphere  alignment  and  encapsulation  process 
developed  during  this  quarter  will  greatly  enhance  pro- 
duction capability.    Limiters  have  been  assembled  and 
tested  in  all  bands  for  the  second  delivery  of  engineering 
samples.   The  investigation  of  high  yield  and  low 
llnewidtb  single  crystal  compositions  have  been  completed 
and  the  reproducibility  of  magnetization  is  being  investi- 
gated.   (Author) 
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Electron. Flqrslcs  Lab.,  Univ.  of  Michigan.  Ann  Arbor 


ANALYSIS  OF  CROSSED- FIELD  SPACE-CHARGE 

FLOWS. 

Technical  rept.  no.  74, 

by  Nino  A.  Masnari.  Jul  64,  516p  ORA-06349-2-T 

Contract  AF33  615  1553 

Unclassified  report 

Descriptors:  (•Crossed  field  devices.  Space  charges), 
Brillouin  zones.  Electron  beams.  Injection,  Electron 
guns.  Design.  Anodes.  Particle  trajectories,  Electrons. 

The  purpose  of  the  dlssertatirai  is  to  investigate  the 
characteristics  of  space -charge  flows  in  crossed  d-c 
electric  and  magnetic  fields.   The  Investigations  Include 
theoretical  considerations  of  rectilinear  laminar  space- 
charge  flow,  analog  and  digital  computer  analyses  of 
electron  Injection  systems  and  experimental  studies  of 
beam  characteristics.    In  general  the  results  provide 
a  better  understanding  of  the  operation  of  Injected-beam 
croesed-fleld  devices.    (Author) 
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Darid  Taylor  Model  Basin,  Washlngtoo.  D.  C. 
COMPLETE  EXPRESSIONS  FOR  THE  GRAVITATIONAL 
AND  BUOYANCY  FORCE  TERMS  IN  THE  EQUATIONS  OP 
MOTION  OF  A  SUBMERGED  BODY. 
Research  and  develoiHnent  rept.. 
by  Fredsrlck  H.  Imlay.   Jul  64.  14p 
Proj.  SR009  01  01 
DTMB  1845 

Unclassified  report 

Descriptors:   (*Underwater  objects.  Fluid  dynamic 
properties),  (•Hydrodynamics,  Underwater  objects).  Force 
(Mechanics).  Moments,  Gravity,  Buoyancy.  Stability, 
Center  of  mass.  Motion,  Equations.  Mathematical 
analysis. 

Complete  expressions  are  given  for  the  forces  and 
moments  acting  on  a  submerged  body  because  of  gravita- 
tional attraction  on  the  mass  of  the  body  and  buoyancy 
force  acting  on  the  body  boundary.   The  variations  of  the 
forces  and  moments  with  changes  in  angular  attitude  of  the 
body  are  discussed  in  detail.   The  relationship  of  these 
variations  to  the  phenomenon  of  metacentric  stability  is 
Ascribed.  (Author) 
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Dmvld  Taylor  Model  Basin,  Washington.  D.  C. 
WAKE  SURVEYS  BEHIND  HYDROFOIL-STRUT- 
NACELLE  CONFIGURATIONS  -  FOR  APPLICATION 
TO  THE  AG(EH). 

Hydromechanics  Lab.  research  and  development  rept.. 
by  WUbum  L.  Moore.  Jun  64,  51p 
DTMB  1864 

Unclasstfled  report 

Descriptors:  (*Wake.  Hydrofofl  boats),  (^Hydrofoils. 
Configuration),  Ship  models,  Stresses,  Fatigue 
(Mechanics),  Vibration,  Propeller  blades.  External 
stores,  Nacelles,  Boundary  layer.  Subsonic  flow. 
Tests,  Wind  tunnels. 

Wake  surveys  were  conducted  on  a  model  of  the  AG<EII) 
main  strut-pod-foil  c<Miflguratlon  with  and  without  a  pod 
fairing,  and  on  three  related  strut-pod-foil  configura- 
tions.  The  report  presents  the  restilts  of  these  wake 
surveys.   One  of  the  significant  results  is  that  each  pod 
comer  causes  an  additional  stress  reversal  per  cycle 
on  the  propeller  blades.  Intensifying  fatigue  and  vibra- 
tion problems.    (Autltor) 
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A  NOTE  ON  SHOCK-SHOCK  DIFFRACTION, 

by  J.  W.  Miles.    13  May  64,    17p  TDR269  4230  30  5 

Contract  AF04  695  269 

S8D  TDR64  92 

Unclassified  report 

Descriptors:  (•Shock  waves.  Diffraction),  SiQ>ersonlc 
flow.  Wedges,  Aerodynamic  characteristics.  Pressure. 
Nimierical  analysis. 

Whltham's  treatment  of  the  'shock-shock'  diffraction  of  a 
shock  wave  advancing  into  a  uniform,  quiescent  region  Is 
extended  to  a  shock  wave  advancing  Into  a  region  of  uniform 
now  on  the  assumption  that  all  velocities  are  approximately 
parallel.    The  result  is  applied  to  diffraction  of  a  blast  wave 
by  a  thin  wedge  travelling  at  supersonic  speed.   The  pre- 
diction of  the  pressure  on  the  wedge.  Just  behind  the  dif- 
fracted blast  wave,  is  qualitatively  satisfactory.    (Aufioi^ 
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Harvard  Univ.,  Cambridge.  Mass.  Dlv.  o<  Engineering 

and  Applied  Ptoyslcs.  

TRANSITION  IN  CIRCULAR  COUETTE  FU)W, 
by  Donald  Coles.  Apr  64.  83p 
Contract  Nonrl866  20 

Unclassified  report 

Descriptors:  (*Couette  flow.  Cylindrical  bodies), 
(•Cylindrical  bodies,  Couette  flow).  Fluid  dynamic 
properties.  Two-dimensional  flow.  Laminar  flow. 
Turbulence,  Boundary  layer.  Stability,  Rotation, 
Vortices.  Reynolds  number,  Line  spectrum.  Hysteresis. 

An  experimental  investigation  was  made  of  stability  and 
transition  in  Couette  flow.  The  nature  of  the  changes  in 
flow  structure  which  occur  In  the  various  boundaries  are 
discussed.  Research  revealed  two  processes  of  transi- 
tion from  laminar  to  turbulent  flow:  catastrophic  transi- 
tion and  transition  by  spectral  evolution.  An  apparatus 
constructed  specifically  for  this  research  is  described. 
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FLOW  LOSSES  FOR  HEAT  EXCHANGERS  WITH 

OBUQUE  FLOW  HEADERS. 

Technical  rept.  no.  60, 

by  Slegbert  Wolf.    19  Jun  64,   132p 

Contract  Nonr22S  23.  Pro].  NR090  342 

Uaclassifled  report 

Descriptors:    (•Heat  transfer.  Heat  exchangers). 
(•Heat  exchangers.  Fluid  flow),  Coolli^,  One-dlmenslonal 
flow.  Two-dimensional  flow.  Turbulence,  Pressure, 
Boundary  layer.  Configuration,  Velocity,  Gas  turbine 
regenerators.  Test  equipment.  Equatioos. 

The  report  presents  the  results  of  an  analytical  lovesti- 
gatlon  and  an  experimental  program  of  turbulent  flow 
through  a  screen  matrix  orieirted  parallel  to  the  main  flow. 
Inlet  and  exit  headers  were  shaped  so  as  to  keep  the  pres- 
sure difference  across  the  matrU  constant  and  thereby 
Insure  uniform  flow  through  the  matrix.   The  investigation 
is  restricted  to  an  overall  parallel  flow  Bituation.   Esti- 
mates of  the  pressure  drop  across  the  matrix  and  header 
arrangement  are  compared  to  experimeatal  values. 
Measured  static  pressure  profiles  In  the  headers  are  also 
presented  and  compared  to  theoretical  profiles.   Estimates 
0*  the  obtained  matrix  velocity  profile  are  made  on  the 
basis  of  normal  pressure  differences.   The  report  deals 
primarily  with  a  single-pass,  header-matrix  arrangement; 
however  an  extension  to  a  two-pass  system  Is  developed  in 
order  to  determine  the  effect  of  flow  with  a  non-uniform 
velocity  profile  entering  the  second  inlet  header  on  the 
overall  pressure  loss.    (Author) 
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AN  ANNOTATED  BIBUOGRAPHY  ON  aISLATION  AN 

RELATED  TOPICS. 

by  Martin  H.  Israel  and  S.  V.  Nardo. 

May  64,    165p    PIBAL  686 

Contract  Nonr839  23.  ProJ.  NR064  433 

Ui^lasslfled  report 

Depcriptors:   (•Ablation.  BtbUogra;diids).  (•Bibliog- 
raphies, Ablation).   Heat  transfer.  Laminar  boundary 
lajrer,  High-temperature  research,  Cooling,  Melting, 
Sublimation,  Vaporization,  Heat  shields.  Atmosphere 
entry.  Heat-resistant  materials,  Plastios,  Metals, 
Hypersonic  flow.  Heat-resistant  plastics.  Materials. 
Polymers.  Graphite,  Reentry  vehicles.  Ceramic  materials. 
Organic  materials,  Porous  materials,  Ooatli^. 
Refractory  materials,  Quartz.  Laminated  plastics.  Glass 
textiles.  Composite  materials.  Rubbery  Ttermal  insulation. 
SateUttes  (Artifical).  1  f 

The  bibliography  contains  700  entries  (551  annotated.  133 
unannotated,  and  16  classified  references),  Ustii^  research 
pertinent  to  thermal  environments  and  the  thermal  protec- 
tion of  structures,  primarily  by  ablative  techniques.   Topics 
Included  deal  with  high  temperature  environment,  re-entry 
dynamics  and  thermodyiiamics .  cooling  methods,  ablation 
cooling,  and  materials  for  hlj^  temperature  application. 
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Stanford  Univ.,  Calif. 

A  UNIFORMALY  VALID  SOLUTION  FOR  THB  FLOW 

OVER  AN  INCLINED  COtlE  USINO  THE  METHOD  OF 
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Contract  AF49  638  1274,  Grant  AF  AFOSR96  63 
AFOSR  64  1056 

UaclsssMHed  rei»rt 

Descriptors:  (*Numei1oal  analysis.  Series),  (•Conical 
bodies,  Fhild  meobsnios),  (*Fliild  mechanics,  Boundaiy 
value  problems),  DUferentlal  equations.  Power  series. 
Hypersonic  flow,  Voitloes,  Supersonic  flow. 

The  problem  of  flow  over  a  circular  cone  i»v>n»w>rt 
slightly  to  a  uniform  stream  is  solved  using  the  technique 
of  matched  asymptotic  expansions.   The  outer  e;q>ansion  is 
ecrilvalent  to  Stone's  solution  of  the  problem.   The  Inner 
eiqitansion,  valid  in  thin  layer  near  the  body,  r^resents 
Ferri's  vortical  layer.   The  solution  to  first  order  in  angle 
of  attack  so  obtained  is  uniformly  valid  everywhere  in  the 
flow  field.  In  tiie  second-order  expansion  an  additional 
nonunlformlty  appears  near  the  leeward  ray.   This  defect 
is  removed  by  faispeotion.   The  first-order  sohitlon  is  In 
sgreement  with  that  of  Cheng.  Woods.  Bulakh  and  Saponkov. 
Formulas  are  given  that  may  be  used  to  render  Kopal's 
numerical  result  uniformly  valid  to  second  order  in  angle 
of  attack.    A  uniformly  valid  solution  restricted  to  tee 
hypersonic  smaU-dlsturbanoe  approximation  is  also  glvea, 
(Author) 
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TWO-DIMENSIONAL  SUPERCAVITATING  PLATE 

OSCILLATING  UNDER  A  FREE-SURFACE, 

by  C.  S.  Song.   Dec  63,  62p  SAFHL  TP-47,  ser.  B 

Contract  NonrTlO  51,  ProJ.  SR009  01  01 

Unclassified  report 

Descriptors:  (•Hydrofoils,  Cavitation),  (•Fluid 
dynamic  properties.  Hydrofoils),  Oscillation,  Fluid 
mechanics.  Two-dimensional  flow,  Incompressible 
flow.  Potential  theory.  Perturbation  theory.  Numerical 
analysis.  Graphics,  Integrals.  Rydrodynamlc  configura- 
tions. 

The  problem  of  a  supercavltatlng  flat  plate  at  non-zero 
cavitation  number  oscillating  under  a  free  suriace  Is 
analyzed  by  a  linearized  method  using  the  acceleration 
potential.   The  flow  Is  assumed  two-dimensional  and 
incompressible.   The  flow  field  is  made  slnqtly  connected 
by  using  a  cut  along  the  wake.   The  flow  field  Is  then  ma.pped 
on  to  an  upper  half  plane  and  the  solution  Is  expressed  In 
an  Integral  form  by  using  Cheng  and  Rett's  method.   Equa- 
tions for  the  cavity  length,  total  force  coefficient,  moment 
coefficient  and  the  frequency  response  function  are 
expressed  In  closed  form.   Numerical  results  for  some 
special  cases  are  also  obtained  and  presented  graphically. 
When  the  flow  Is  steady,  the  present  theory  agrees  with 
e^ierimental  data  and  other  existing  theories.    For  the 
special  case  of  Infinite  fluid  and  infinite  carity  the  present 
theory  agrees  with  Parkins'  original  work.    For  the  special 
case  of  zero  submergence,  the  present  theory  Indicates 
that  the  total  force  coeeflcient  is  one  half  that  of  the  value 
for  fully  wetted  flow  in  an  infinite  fluid  for  both  steady  and 
unsteacty  cases.   An  alternate  analysis  is  also  carried  out 
for  the  infinite  fluid  case  and  the  result  shows  that  the 
effect  of  the  wake  assunqition  is  of  order  of  the  square  of 
the  cavitation  number  when  the  cavitation  number  is  smalL 
The  effect  of  the  gravity  fteld  is  also  discussed 
qualitatlTely. 
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Fluid  Dynamics  Research  Lab.,  Mass.  Inst,  at  Tech.. 

Cambridge. 

UNSTEADY  LOADS  ON  HYDROFOILS  INCLUDING  FREE 

SURFACE.  EFFECTS  AND  CAVriATION. 
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toy  ShellA  Evans  WldnaU.  Jun  64.  155p   FDRG-64-2 

Contract  Nonrl841  81.  Pro].  S  R009  01  01 

-^  Unclassified  report 

Descriptors:   (*Hydro<oll8,  Fluid  dynamic  properties). 
Planing  surfaces.  Loading  (Mechanics),  Oscillation, 
Lift,  Cavitation,  Gravity,  Flutter,  Moments,  Integral 
equations.  Ditltal  computers,  Niunerical  analysis. 

Linearized  three-dimensional  lifting  surface  theory  is 
applied  to  a  variety  of  problems  of  Interest  In  hydrofoil 
application.   The  resulting  Integral  equations  are  solved  by 
numerical  techniques  on  a  high-speed  digital  computor  to 
predict  steady  and  oscillatory  loads.   The  following  cases 
are  discussed:  thin  non-planar  hydrofoils  at  Infinite  Froude 
number,  the  effect  of  gravity  waves  on  the  forces  on  an 
oeclllating  hydrofoil  near  the  free  surface,  supercavltating 
hydrofoils  of  finite  span  In  steady  and  oscillatory  motion. 
Numerical  results  for  lift  and  moment  are  presented  and 
compsrison  with  experiment  is  made  whenever  possible. 
Results  of  these  calculations  Indicate  that  this  numerical 
solution  is  a  very  practical  and  efficient  way  to  obtain 
accurate  prediction  of  unsteady  loads  for  flutter  calcula- 
tions.  (Author) 
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Oceanics,  Inc.,  Plainview,  N.  J. 

AN  EXPERIMENTAL  STUDY  OF  HYDROELASTIC 

INST  ABILITIES  OF  FINITE  SPAN  HYDROFOILS  UNDER 

CAVITATING  CONDITIONS, 

fay  Paul  Kaplan  and  August  F.  Lehman.   Feb  64,  73p 

Ooeanlcs-64  12 

Contract  NOb888361.  Proj.  SS600  000;  Task  1719 

Unclassified  report 

Descriptors:  (*Hydrafoils,  Flutter),  Planing  surfaces. 
Oscniatlon.  Cavitation,  Fluid  dynainic  properties.  Water 
tunnels.  Tests,  Theory,  Mathematical  prediction. 

This  report  presents  the  results  of  water  tunnel  tests 
that  were  carried  out  In  order  to  determine  the  conditions 
for  the  occurrence  of  hydroelastic  instabilities  (flutter 
and/or  divergence)  of  cavitated  hydrofoils.   No  flutter 
or  divergence  was  experienced  In  these  tests  for  the 
particular  parameter  conditions  considered,  but  continuous 
(and  often  severe)  oscillations  were  experienced  In  all 
tests  when  the  cavity  length  was  approximately  e<^al  to 
0.75  times  the  chord.   The  validity  of  theoretical  tech- 
niques in  predicting  the  occurrence  of  the  various  types 
of  hydroelastic  Instability  (Including  steady  state  oscil- 
lations) is  discxissed.  and  It  is  concluded  that  the  test 
conditions  provided  limited  means  for  theoretically 
determining  the  onset  of  flutter  and/or  divergence. 
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LABORATORY  INVESTIGATION  OF  THE  BASIC 

NATURE  OF  LOW  DENSITY  GAS  FLOW  AT  HIGH  SPEEDS. 

Final  rept.  for  Apr  58-15  Jan  64, 

by  A.  R.  Kuhlthau.    Apr  64,    119p   AST-3530-104-64U 

Contract  NOrdl8211 

Unclassified  report 

Descriptors:  (*Siq)eraerodynamlc8,  Molecular  beams), 
(♦Molecular  beams.  Analysis),  Drag,  Gas  flow,  Covette 
flow.  Supersonic  flow,  Rotation,  Velocity,  Reflection, 
Cylindrical  bodies,  Siqwrsonic  nozzles.  Vortices,  Solids, 
Particles. 


Contents: 

An  experimental  study  of  the  reduction  In  drag  on  a 
rotating  cylinder  when  held  at  moderately  low  pressure 
for  extended  periods  of  time  (the  soaking  effect);    Free 
molecule  couette  flow  between  routing  cylinders;   The 
development  of  Intense  source  of  molecular  beams  for  use 
in  direct  obeetvations  of  gas  -  solid  InteractlonB;  Velocity 
analysis  of  molecular  beams:  The  reflection  of  molecular 
beams  from  a  rotating  target. 
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OTS  Prices:  HC  $4.00/MF  $0.75 

Toledo  Univ.  Research  Foundation,  Ohio. 

AN  mVESTBATION  OF  CONSTANT  AREA  SUPERSONIC 

FLOW  DIFFUSION. 

Interim  technical  documentary  rept., 

by  Andrew  A.  Fejer,  George  L.  Heath,  and  Richard  T. 

Driftmyer.   May  64,   123p 

Contract  AF33  616  8271,  ProJ.  7116.  Task  711601 

ARL64  81 

Unclassified  report 

Descriptors:   (*Super8onlc  flow.  Deceleration),  Wind 
tunnels,  Pressure,  Ducts,  Kinetic  theory,  Schlieren 
photography,  Reynolds  number.  Statics,  Shock  (Mechanics), 
Boundary  layer. 

Experiments  were  conducted  to  determine  the  nature  of 
the  deceleration  of  supersonic  airstreams  in  strai^t 
passages  of  constant  cross  sectional  area.   The  magnitude 
of  the  losses  associated  with  the  recovery  of  kinetic  energy 
was  established,  Schlieren  observations  were  made  of  the 
field  of  flow  in  the  passage  and  the  Influence  of  passage 
length,  Mach  Num'oet  and  effective  Reynolds  Number  on 
maximum  obtainable  pressure  rise  were  investigated. 
(Auttior) 
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OTS  Prices:  HC  $3.00/MF  $0.50 

Institute  of  Engineering  Research,  Univ.  ai  CaUfomU, 

Berkeley. 

ANALYTICAL  STUDY  OF  THE  CHARACTERISTICS  OF 

WEDGES  IN  SUPERSONIC  VISCOUS  FLOW, 

by  Ra^h  Ta-Shun  Cheng.    15  May  64,  53p   AS-64  8 

Contract  Nonr222  45 

Unclassified  report 

A  portion  of  a  Master's  thesis  In  engineering. 

Descriptors:  (*Wedges,  Supersonic  flow),  (•aipersonlo 
flow.  Wedges),  Viscosity,  Fluid  flow.  Shock  waves. 
Boundary  layer.  Perturbation  theory.  Fluid  dynamic 
properties.  Airfoils,  Numerical  analysis. 

An  analytical  study  of  the  normal  and  axial  force 
coefficients  of  wedge-shaped  airfoils  In  supersonic 
viscous  flow  Is  presented.   It  Is  based  on  the  Inviscld 
oblique  shock  relations  to  determine  the  flow  conditlcnB 
after  the  oblique  shocks  in  the  vicinity  of  the  wedge. 
This  condition  is  used  as  the  local  free  stream  condition 
which  Is  appiioA  to  the  available  correlation  of  compressible 
boundary  layer  theory  on  a  flat  plate  at  zero  angle  of  attack. 
Furthermore,  the  boundary  layer  displacement  thickness 
Is  used  as  the  effective  body  in  the  inviscld  s\q>ersonic 
small  perturbation  theory  to  predict  local  surface  pressure. 
Force  coefficients  are  referred  to  the  free  stream  dynamic 
pressure  and  the  area  of  the  wedge  base.   Some  mmierical 
calculations  were  carried  out  in  order  to  compare  the 
results  with  earlier  theoretical  and  e]9>erimental  data. 
(Author) 
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JET  SPREADING  CHARACTERISTICS  AT  PRESSURE 

ALTITUDES  OF  180,000  TO  260,000  FBET, 

by  C.  C.  Prunty.   Aug  64,  57p 

Contract  AF40  600  1000 
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^iiclassified  r^wrt 

Original  distribution  copies  contain  one  color  plate; 
micro- reproduced  copies  will  be  in  black-and-white.   The 
processing  copy  is  available  on  loan  at  pFSTL 

Descriptors:  (♦Nozzle  gas  flow,  DifAiBion),  (♦Jets,  Fluid 
dynamic  properties),  Fluid  flow,  NitHqgen,  Carbon  dioxide. 
Conical  nozzles.  Flow  visualization.  Glow  discharges, 
Photography,  Low-pressure  research,  Photogr^>hB, 
Graphics. 


An  investigation  was  conducted  to  determine  the  effects 
of  certain  parameters  on  the  spreading  characteristics  of 
a  jet  discharging  from  conical  underexpanded  nozzles  into 
a  (pilescent  atmosphere.   Tests  were  conducted  In  low 
pressure  chambers  uslitg  both  nitrogen  and  carbon  dioxide 
as  the  nozzle  fluid.    Flow  visualization  enabling  the 
ejqpandlng  jet  to  be  photographed  was  accomplished  by  a 
glow  discharge  technique.   Boundaries  are  presented  for 
7.5,  25.3,  and  45.7  area  ratio  nozzles  having  IS-deg 
half-angle  conical  divergence.   The  experimental  boundaries 
are  presented  and  compared  with  contours  calculated  by 
the  method-of-characteristlcs.  Jet  boundaries  obtained 
using  nitrogen  as  the  nozzle  fluid  compare  favorably  with 
the  theoretical  boundaries.   The  boundaries  obtained  with 
carbon  dioxide  nozzle  flow  were  ejq>anded  much  more  than 
predicted  by  the  metbod-of-characteriSttcs  because  of 
condensation  in  the  jet.    (Author) 
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INVESTKSATION  OF  THE  FLOW  AND  bRAQ  DUE  TO 

SUPERSONIC  JETS  DISCHAR  ;iM  3  UPWREAM  INTO  A 

SUPERSONIC  FLOW, 

by  Andrew  F.  Charwat.  Jul  64.  41p  P-{aB43 

I  Unclassified  report 

Descriptors:  (♦Supersonic  flow.  Jets),  (♦Jets,  Super- 
8<mic  flow).  Jet  mixing  flow.  Fluid  flow.  Exhaust  systems, 
Blunt  bodies.  Spikes,  Drag,  Shock  waves.  Equations, 
Wind  tunnels.  Experimental  data.  Photographs,  Gr^)hicB. 

The  flow  generated  by  a  siq;>ersonic  jet  Issuing  from  the 
nose  of  a  blunt  body  upstream  In  a  supersonic  flow  can 
fall  Into  two  typical  classes:   (1)  a  steady  flow  character- 
ized by  a  shock  layer  between  two  strong  shocks,  one 
terminating  the  jet  and  the  other  the  free  stream,  and 
located  at  a  well  determined,  relatively  short  stand-ofi 
distance  upstream  from  the  nose,  and  (2)  an  imsteady  flow 
resembling  a  jet-spike  which  penetrates  relatively  far 
Into  the  free  stream  and  deflects  it  through  oblique  shocks. 
Sbock  standoff  distances  In  blunt-interaotion  flow  can  be 
predicted  theoretically  with  considerable  accuracy.    The 
limits  of  existence  of  tills  type  of  Interaction  can  be  cal- 
culated If  empirical  evaluations  of  two  parameters 
appearing  In  the  analytical  formulation  are  supplied.   The 
available  experiments  yield  a  flret  estimate  of  these 
parameters  but  additional  data  and  furtter  refinement  of 
the  analysis  are  needed  to  obtain  a  satisfactorily  precise 
correlation. 
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Maryland  Univ.,  CoUege  Park. 

A  CRITICAL  SURVEY  OF  B4AONETOFLUID  DYNAMICS, 

PART  U:  MAGNETOHYDRODYNAMIC  CHANNEL  FLOWS. 

by  Shih  I.  Pal.    May  64,  61p 

Contract  AF33  657  7805.  Proj.  7116,  Task  711601 
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Unclassified  rqwrt 

Descriptors:  (♦Magnetohydrodynamics,  Fluid  flow), 
(♦Fluid  flow,  P^es),  ElectromagneUc  fields.  Laminar 
flow.  Turbulence,  Covette  flow,  Uquids,  Electrical 
conductance.  Equations. 

The  r^wrt  gives  a  critical  survey  of  the  flow  of  an 
electrically  conducting  Uquld  In  a  pipe  or  channel  under 
the  Influence  of  a  transverse  electromagneUc  field.    First, 
the  fundamental  principles  on  which  the  analysis  of  the 
magnetohydrodynamic  (MHD)  channel  flow  Is  based  are 
discussed.    Then  various  MHD  channel  flows  which  contain 
the  generalized  Hartmann  flow,  laminar  flow  In  pipes, 
unsteady  flow  and  turbulent  flow  are  analyzed  In  detail. 
A  summary  is  given  of  present  knowledge  of  MHD  channel 
flow.  (Author) 
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Brown  Univ.,  Providence,  R.  L  Div.  of  Applied 

Mathematics. 

MULTIPOLAR  CONTINUUM  MECHANICS: 

FUNCTIONAL  THEORY  L 

Technical  rept.  no.  92, 

by  A.  E.  Green  and  R.  S.  RivUn.  Jul  64,  69p 

Contract  Nonr562  10,  ProJ.  NR064  406 

Unclassified  report 

Descriptors:  (♦Continuum  mechanics.  Theory),  (♦Func- 
Uonal  analysis.  Differential  geometry).  Fluid  mechanics, 
Eqpiations,  Motion,  Deformatton,  Stresses,  Tensor 
analysis.  Functions,  Differential  equations. 
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RECENT  EXPERIMENTAL  AND  THEORETICAL 

EXTENSIONS  OF  NEARLY  FREE  MOLECULAR  FLOW, 

by  G.  J.  Maslach.  D.  Roger  Willis,  S.  Tang,  and  D.  Ko. 

22  Jun  64,  26p    AS-64- 11 

Contract  Nonr222  45;  Grant  NSF  P13802, 
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Unclassified  report 

Descriptors:  (♦Gas  flow.  Molecular  prc^wrtles). 
Cylindrical  bodies.  Slender  bodies.  Spheres,  Fluid 
flow.  Drag,  Molecules,  Mathematical  models,  Theory, 
Experimental  data.  Correlation  techniques. 

Since  1962  a  continuing  program  of  drag  force  measure- 
ment in  the  near  free  molecule  and  free  molecule  regimes 
has  been  carried  out  at  Berkeley  extending  the  range  of 
flow  conditions  to  higher  Mach  numbers  and  utilizing  both 
cylindrical  and  flat  str^  models.   Cylinder  drag  data 
were  obtained  at  Mach  numbers  of  approximately  6,  8, 
and  10  with  a  range  of  Knudsen  numbers  from  ai^rox- 
imately  1  to  32.   Flat  strip  drag  daU  for  the  model  normal 
to  the  flow  were  obtained  at  approximately  the  same  Mach 
numbers  with  a  similar  range  cf  Knudsen  numbers.   All 


45 


Division  9  •  FLUID  MECHANICS 


results  approach  diffuse  free  molecule  flow  HinWwg  con- 
ditions for  high  Knudsen  numbers;  typical  data  are  pre- 
sented.   Previous  results  at  Mach  ^>proximately  5.92 
using  uniform  flow  field  testing  techniques  were  essentially 
duplicated,  the  maximum  discrepancy  being  2.8%,  iiHii«it»g 
the  free  let  testing  methods. 
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VORTICITY  AMPUFICATION  IN  STAGNATION-POINT 

PLOW  ANQITS  EFFECT  ON  HEAT  TRANSFER. 

Interim  technical  rept., 

by  S.  P.  Sutera.   Jun  64,    72p 

Contract  AF33  616  7749,  Pro].  7063.  Task  706301 

ARL64  91 

Unclassified  report 


Descriptors:   (*Heat  transfer,  Stagnation  point), 
(•Stagnation  point.  Heat  transfer),  (*VorUces, 
Stagnation  point).  MatbemaUcal  models.  Fluid  flow. 
Boundary  layer.  Thermodynamics,  Partial  differential 
e<piatlons.  Analog  computers.  Numerical  analysis. 

Recently  a  mathematical  model  was  proposed  to  demon- 
strate that  vorticity  amplification  by  stretching  was  an 
important  mechanism  underlying  the  sensitivity  of  stagna- 
tion-point beat  transfer  on  cylinders  to  free  stream 
turbulence.   In  this  work  a  second,  more  general,  case  is 
treated  in  which  the  approaching  flow  carries  vorticity  of 
scale  1.5  times  the  neutral.    By  means  of  iterative  proced- 
ures applied  on  an  electronic  analog  computer  an  approxi- 
mate solution  to  the  full  Navier-Stokes  equation  is  generated. 
The  heat  transfer  problem  is  solved  simultaneously  for 
Pr  =  0.70,  7.0  and  100.   It  is  found  that  a  vorticity  inpat 
which  Increases  the  wall  shear  rate  by  less  than  3%  U 
ct4>able  of  Increasing  the  wall  beat  transfer  rate  by  as 
much  as  40%.   The  sensitivity  of  the  thermal  boundary 
layer  depends  on  Prandtl  number.   In  the  three  cases  in- 
vestigated it  is  greatest  for  Pr  »  7.0  and  least  for  Pr  =  100. 
(Author) 
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Bureau  of  Mines,  Pittsburgh.  Pa. 

FIRE  AND  EXPLOSION  HAZARDS  OF  FUobf  VEHICLB 

COMBUSTIBLES. 

Quarterly  progress  rept.  no.  2,  1  Apr-30  Jun  64. 

by  E.  L.  Litchfield  and  H.  E.  Perlee.   30  Ju«  64.  lOp 

Contract  AF33  615  64  1007,  Pro}.  6075.  Task  607504 

UaoUMlfled  report 

Descriptors:  (*Propellant8.  Explosions).  (•Fire 
extinguishers.  Halogenatad  hydrocarbons).  (*Halogenated 
hydrocarbons.  Fire  extinguishers),  UqueOad  gases, 
SoUdlfied  gases,  Hydrogen,  Oxygen.  Nltro0an,  Chlorides, 
Kerosene,  Butane,  Aliphattc  compounds,  Icn.  Additives, 
AutoignlUon,  Oxidation.  Fluorides,  Bromldas. 

The  initiating  staocdc  strength  for  cryogenic  iMxtures  at 
liquid  hjrdrogen  and  solid  oxygen  and  of  mixtures  of  liquid 
oxygen  and  hydrocarbons  is  1.2  to  2.5  Uaar.   Inert  diluents 
produce  desensitlzatlon  of  the  liquid  hydrogen-oxygen 
system.   Ecpial  molar  dilution  of  the  oxygen  with  either 
nitrogen  or  methyl  chloride  increased  the  initiating  shock 
strength  by  about  a  factor  of  two.   Keroslne,  butane,  and 
propane  all  have  nearly  the  same  sensitivity  when 
oomblDed  with  LOX.    Methyl  chloride  is  a  relatively 
Insensitive  individual  fuel;  but  as  an  additive  to  a  LOX- 
hydrocarbon  mixture,  it  showed  no  desensitlEatlon  effect. 
Powders  are  much  less  effective  detonation  suppressants 
in  the  gaseous  60-40  hydrogen-oxygen  system  than  are  some 
of  the  previously  tested  gaseous  inhibitors.   The  suppression 
effects  of  the  powders  appear  to  be  entirely  thermal  in 
nature.    l-bromo-2,4-dichloro-l,l,2,3,3,4-hexafluoro- 
Ixitane  has  the  lowest,  or  nearly  the  lowest,  minimum 
autolgnltion  teD4>erature8  of  the  four  halogeaated  hydro- 
carbons tested.   It  would  appear  to  be  the  leASt  attractive 
fire  extinguishment  agent.  (Author) 
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PROPBLLANT  STORABIUTY  IN  SPACE. 

Final  rept,  15  May  63-30  Jun  64. 

by  W.  Benton,  R.  Carr,  A.  Cohen,  G.  Gust 

C.  Lanktoo.   Jun  64.  277p 

Contract  AF04  611  9078.  ProJ.  6753,  Task  ( 

RPL  TDR64  75  ,  , 

Unclisslfled  report 


and 


Descriptors:  (*Rocket  propeUants.  Storage^, 
(*PropeUsnt  tanks,  Environmental  tests).  Space 
environmental  conditions.  Weightlessness,  Solar 
radiation,  Meteorites,  Simulation,  Orbital  ttajectorles. 
Vacuum  systems,  Coatings,  Epoxy  plastics,  Glass 
textiles.  Thermal  iosulatlon.  Heat  transfer.  Liquefied 
gasee.  Evaporatlan. 


Presented  are  the  results  and  Interpretation  of  tests 
performed  to  investigate  storablllty  of  propeUants  in 
space.   The  purp3se  of  the  work  was  to  demonstrate  the 
long  term  storage  c^abillty  of  ciyogeolc  and  earth 
storable  propeUants  in  a  simulated  orbital  environment. 
A  variety  of  tank  sices  and  shapes  was  tested.   The  test 
articles  included  a  simulated  meteorite  shield  and 
employed  advanced  sumwrt  techniques  suitable  for  a  low 
'g'  environment.   A  simulated  sun  was  utlUzed  as  the 
source  of  heat  input   The  sun  was  cycled  to  represent  the 
conditions  in  a  high  inclination,  low  altitude  earth  orbit 
The  test  results  were  analysed  and  related  to  the  storage  of 
actual  propeUants.  (Author) 
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RESEARCH  ON  THE  DYNAMICS  OF  A  VEHICLE  IN  A 

TUBE. 

Final  progress  rept 

Jun  64,  342p   TR-AE-6406 

Grant  DA  ORD31  124  61G88,  Pro).  2566 

AROD  2566:7 

Unclassified  report 

Descriptors:  (^Propulsion.  Vehicles),  (* Vehicles. 
Stqtersonlc  characteristics),  (rTran^wrtation,  Vehicles), 
Dynamics.  Gas  flow.  Velocity,  Simulation.  Ground  effect 
Cylindrical  bodies.  Moments,  Aerodynamic  characteristics. 
Drag,  Wake,  Transonic  flow.  Models  (Simulations), 
Pneumatic  systems.  Subsonic  charaoteristlos.  Transonic 
charaoterlsUcs.  Pipes,  Ducts. 

Contents: 

Introduction 

An  approximate  analysis  of  a  self-propeUed  vehicle  in  a 

tube  with  consideration  of  various  tube  end  conditions 
The  effect  of  simulated  tal^  forward  speed  on  a  two- 
dimensional  ground  effect  support 
Flow  field  around  a  hoUow  cylinder  mounted  in  a  tube 
Measurement  of  forces  and  moments  acting  on  a  vehicle 

in  a  tube 
WaU  effects  on  the  drag  of  a  body  moving  In  a  tube 
Propulsion  of  a  vehicle  in  a  tube 
Analysis  of  the  wake  of  a  self-propeUed  vehicle  in  a  duct 

with  consideration  of  heat  transfer  and  friction 
A  note  on  the  flow  induced  by  a  disturbance  traveling  in 

a  tube 
On  two  problems  of  transonic  nonsteady  motion  of  a  vdiiole 

in  a  tube 
Preliminary  design  considerations  for  a  3-ft  diameter 

tube  transport  pUot  model 
Recommendations  for  future  work 

AD-603  237  Dlv.    11 

OTS  Prices:  HC  $5.00/MF  $1.00 

Aircraft  Airmaments.  Inc.,  CockeysviUe,  Md. 

INTEGRAL  WHEEL  SUSPENSION  UNIT. 

Final  rept., 

by  R.  V.  Patterson  and  H.  O.  Hubkdi.  80  Mar  64,  179p 

ER-3437 

Contract  DA36  034ORD3275T.  Pro).  E14RX502  OIEIEH 

Unclassified  report 

Descriptors:  (*Su8pen8ion  devices.  Tracked  Triilcles), 
(*Sprlngs,  aupension  devices),  (^Tracked  vehicles, 
&>8penslon  devices).  Wheel  hubs.  Stresses,  Failure 
(Mechanics),  Design.  Gears,  Deflection.  Tests,  Test 
methods,  Eiqierlmental  data,  Deformati<m,  Loading 
(Mechanics),  Low  temperature  research.  Lubrication, 
Rubber,  Degradation. 

The  purpose  of  the  program  was  the  technical  develop- 
ment and  testing  of  an  Integral  ^ring  Suspension  System 
(a  suspension  system  «mich  is  contained  within  the  wheel 
and  is  concentric  with  the  axle)  and  a  Wheel  Disc  Test 
program  whose  purpose  was  to  investigate  stress  levels 
and  modes  of  faUure  in  disc  wheels.   The  problems  en- 
countered in  the  Bu^>ension  system  were  Hnitngfi  bearing 
faUures  and  deterioration  of  the  rubber  springs  exposed 
to  lubricants.   The  major  problem  with  the  disc  wheels 
was  Interpretation  of  test  data.   It  was  found  that,  after 
design  revisions,  the  suspenslcm  unit  met  the  requirements 
for  endurance  and  low  tenqterature.   This  effort  resulted 
In  a  highly  desirable  'spring  In  irtieel'  unit  satisfactory 
for  field  test  on  the  M113  APC.   It  Is  concluded  ttiat  pro- 
gress has  been  satlsfactoiy.  The  suq>ensk>n  unit  Is  now 
ready  for  field  test   (Auttior) 
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UnclaBslfled  report 


AD-603  015  Dlv.    12,  19 

OTS  Prices:  HC  $3.00/MF  $0.50 

Coordinated  Science  Lab.,  Univ.  of  Illinois,  Urbana. 
CONTROL  OF  CO-OPERATIVE  SYSTEMS:    THE 
RENDEZVOUS  PROBLEM, 

by  Darrell  L.  Gteseking.   Jul  64,  56p   CSL  R-218 
Contract  DA28  043AMC00073E 

Unclassified  report 

Descriptors:  (*Rendezyous  guidance.  Control  systems). 
Rendezvous  spacecraft.  Rendezvous  trajectories. 
Guidance,  Optimization,  Linear  systems.  Partial 
differential  equations.  Calculus  of  variations,  Numertcal 
analysis. 

A  study  of  optimal  rendezvous  strategies  for  cooperative 
controlled  systems  is  presented.    By  rendezvous,  it  is 
meant  that  the  systems  approach  each  other  In  such  a  way 
that  the  system's  velocities  and  accelerations  are  the  same 
when  the  positions  become  the  same.    A  solution  to  the 
single-input  problem,  using  the  calculus  of  variations,  is 
given  when  the  performance  index  is  the  integrated-square- 
error  plus  weighted  control.   A  solution  to  the  multi -input 
problem,  using  Pontryagln's  Maximum  Principle,  Is  given 
for  the  same  performance  Index.   The  performance  Index 
Is  rewritten  In  terms  of  the  stacked  state  vectors.    The 
rendezvous  conditions  are  adjoined  as  constraints  to  the 
performance  index  using  Lagrange  multipliers.    Due  to  the 
complexity  of  the  problem,  the  control  law  will  be  open 
loop,  in  general. 


AD-603  027  Div.    12.  5 

OTS  Prices:  HC  $2.00/MF  $0.50 

Institute  for  Defense  Analyses,  Washington,  D.  C. 
MULTIPLE  ACCESS  CAPABILITY  OF  A  HARD- 
LIMITING  COMMUNICATION  SATELLITE  REPEATER 
WITH  SPREAD-SPECTRUM  SIGNALS, 
by  Joseph  M.  Aein.    Apr  64,  43p    IDA  P-121, 
IDA/HQ-64  2498 
Contract  SD50,  Task  10 

Unclassified  report 

Descriptors:    (*Communlcation  satellites  (Active), 
Radio  relay  systems),  (*Radlo  relay  systems.  Com- 
munication satellites  (Active)).  Radio  frequency  filters. 
Phase  (Electronics).  Bandwidth.  Radio  frequency  inter- 
ference, Signal-to-nolse  ratio.  Coding.  Stochastic 
processes.  Equations.  Measure  theory.  Space  com- 
munication systems. 

The  problem  of  simultaneously  signaling  throu^  a  hard 
limlter  with  spread- spectrum  sources  as  applied  to  the 
communications  satellite  is  formulated.    The  Central 
Limit  Theorem  is  liberally  applied  to  yield  approximate 
answers,  but  the  framework  of  a  more  precise  analysis 
is  also  outlined.    A  critique  of  the  aoalytical  assump- 
tions and  tectiniques  is  included. 


AD-603  059  Div.    12.  8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Hughes  Aircraft  Co.,  Culver  City,  Caltf. 

DOPPLER  ANTENNA  INVESTIGATION. 

Final  rept. 

by  A.  T.  Villeneuve.  F.  G.  Terrlo.  L.  E.  Gates.  Jr., 

P.  M.  Wlnslow.  and  W.  H.  Wheeler.  Jul  64.  73p 

HAC  P64  15 

Contract  AF04  695  250,  ProJ.  3181,  Task  318102 


Descriptors:  (*Doppler  systems.  Slot  antennas),  (*Slot 
antennas,  Reentry  vehicles).  High-temperature  re- 
search. Rectangular  bodies.  Flat  plate  models. 
Antennas,  Satellite  antennas.  Molybdenum,  Ceramic 
materials.  Dielectric  properties.  Bonding,  Electron 
beams.  .Waveguides.  X  band.  Scanning,  Phase  shifters. 
Electrical  properties.  Performance  (Engineering), 
Tests. 

This  report  presents  the  results  of  a  study  dealing  with 
the  effects  of  factors  such  as  high  temperature  and  ve- 
hicle maneuvers  on  a  rectangular  flat  plate  slot  array 
antenna  for  lift-reentry  vehicles.   Specifically,  the 
study  consisted  of  two  parts.   The  first  part  dealt  with 
an  Investigation  of  slot  closure  techniques  which  will 
preserve  the  electrical  performance  of  the  antenna 
under  severe  environmental  conditions.   This  consisted 
of  a  materials  study  to  determine  suitable  metals  and 
dielectric  materials  which  have  compatible  thermody- 
namic characteristics  up  to  temperatures  of  2500F. 
The  second  part  of  the  study  consisted  of  an  investi- 
gation of  the  problem  of  beam  stabllzation  in  the 
presence  of  vehicle  pitch,  roll  and  yaw  maneuvers. 
Two  aspects  of  the  problem  were  considered.   First, 
the  regions  within  which  beam  pointing  control  is 
required  were  determined  by  supplying  various  com- 
binations of  pitch  and  roll  to  the  vehicle  carrying  the 
antenna.   Second,  for  the  type  of  antenna  being  con- 
sidered, the  region  of  possible  beam  positions  was 
investigated.    Devices  and  techniques  for  accom- 
plishing the  beam  positioning  were  also  considered. 
The  high  temperatures  of  ttie  antenna  and  components 
ruled  out  the  use  of  most  conventional  phase  shifting 
devices. 


AD-603  118  Dlv.    12,  1,  15,  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

Remington  Rand  Univac  Div.,  Sperry  Rand  Corp., 

St.  Paul,  Minn. 

NUSJBER  SYSTEMS  AND  ALGORITHM  STUDY  FOR  AN 

IMPROVED  AEROSPACE  DIGITAL  COBIPUTER. 

Appendix  C  to  EF-3765-1. 

by  S.  E.  ToUefson.   Jul  64,  76p,  BF-3765-3 

Contract  AF04  694  433 

Unclassified  report 

Descriptors:  (^Digital  computers.  Aerospace  craft), 
(^Computer  logic.  Digital  computers),  (*Number  theory, 
Con^wter  logic).  Binary  arithmetic.  Numbers.  Special 
purpose  computers.  Programming  (Computers). 

The  main  consideration  in  this  paper  will  be  given  to 
binary  number  representations  in  one's  complement,  two's 
complement,  or  sign  and  magnitude  representation. 


AIV603  119  Dlv.    12.  30 

OTS  Prices:  HC  $4.00/MF  $0.75 

Remington  Rand  Univac  Dlv..  Sperry  Rand  Corp.,  St. 

Paul,  Minn. 

DIGITAL  COMPUTER  ADDRESSING  BIETHODS. 

Appendix  D  to  EF-3765-1, 

Jul  64.  121p    EF-376S-4 

Contract  AF04  694  433 

Unclassified  rqtort 

Descr^tors:  (^Digital  computers.  Control  sequences), 
(♦Programming  (Computers).  Digital  computers), 
(*Gulded  missile  computers.  Control  secpiences). 
Computer  logic.  Compilers,  Optimization. 
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The  purpose  of  this  paper  is  to  identify  lad  define  or 
illustrate,  various  addressing  possibilities  and  their 
consequences  to  computer  capabilities  and  thus  to  permit 
choice  of  an  optimum  addressing  scheme  for  the 
Preferred  Design  for  the  Missile  Guidattx  Computer. 
(Author) 


AO-603  120  Dlv.    12,  1,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 


Remington  Rand  Unlvao  Div.,  Sperry  Raifd  Corp., 

SL  Paul,  Minn. 

STUDY  ON  METHODS  OF  IMPROVING  OOBIPUTER 

RELIABILITY.  ^ 

Appendix  E  to  EF-3765-1, 

Jul  64,  29p    EF-3765-5 

Cootraot  AF04  694  433 

UnfsUssifled  report 

Descriptors:  (^Computers.  Aerospace  <traft),  ReUabiUty 
(Electronics),  Circuits.  Redundant  components. 
Programming  (Con:q>uters),  Errors,  Cofrrections, 
Computer  logic. 


The  purpose  of  this  report  Is'  to  document  the  study  on 
methods  of  Improving  the  reliability  of  aerospace 
conqxiters.   The  study  covers  reliability  from  the 
mathematics  of  reliability  through  to  circuit  redundance 
and  codes  for  error  detection  and  correction.   Due  to 
contract  redirection  the  study  was  not  ca(r;ried  to  a  coo- 
olusicn.   (Author) 


AD-603  121  Dlv.    12,  1.  19.  30 

OTS  Prices:  HC  $2.00/MF  $0.50 


Remington  Rand  Univac  Div..  ^>erry  RanaCorp., 

St.  Paul.  Minn. 

COMPONENT  POSSIBIUTIES  FOR  THE  k*REFERRED 

DESIGN. 

App&amx  F  to  EF-3765-1. 

Jul  64.  33p  EF-3765-6 

Contract  AF04  694  433 

Uiclasslfled  report 

Descriptors:  (^Navigation  computers,  Aerospace  craft). 
Digital  computers.  Computer  logic.  Electronic  equipment. 
Semiconductor  devices.  Films.  Circuits,  Electrical 
properties. 

This  portion  of  the  Component  Survey  wlH  interpret  and 
evaluate  the  consequences  to  an  Aerospai^s  Guidance 
System,  more  specifically  to  the  Aerospaoe  Digital  Computer 
portion  of  such,  of  the  topological  and  morphological 
features  of  components,  circuits  and  subsystems  con- 
structed using  new  semiconductors  and  ttiin  film  develop- 
ments and  of  the  speed  and  power  consequences  to  these 
systems  of  the  circuit  parasitics,  fabrication  tolerances 


and  drift  characteristics  associated  with 
and  thin  film  elements  and  circuits. 


ailk  semiconductor 


AD-603  134  Dlv.    12,  1 

OTS  Prices:  HC  $2.00/MF  $0.50 

AVCO-Everett  Research  Lab.,  Everett,  BtfBss. 

A  SATELLITE  LANDING  CONTROL  SYSTEM  UTILIZING 

DRAG  MODULATION, 

by  J.  E.  Hayes  and  W.  E.  Vander  Velde.  Aug  61. 

44p,  AVCO  RR109 

Contracts  AF33  600  41291,  AF33  616  639  )| 

Un(^lBSsified  report 

Descriptors:  (•Flight  control  systems,  Wllltes 
(Artificial)),  (^Landing  gear.  Satellites  (Artificial)), 
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(♦SateUites  (Artificial),  Landing  gear),  Air  brake  flaps. 
Reentry  vehicles.  Control  systems.  Atmosphere,  Drag. 
Trajectories,  Differential  equations,  Accelerometers, 
Computers. 

A  system  is  developed  which  controls  a  sateUlte  vehicle 
to  a  selected  landing  point  using  a  minimum  of  on-board 
equipment  and  relying  upon  atmospheric  drag  as  tlie  only 
control  force.    The  resulting  system  requires  no  attitude 
indicator  or  stabilized  platform  for  Instruments;  It  emplojrs 
Just  one  accelerometer  which  Is  body-mounted  and  a  modest 
computer.   The  development  of  this  system  begins  with  the 
derivation  of  a  set  of  linearized  differential  equations  which 
describe  the  deviation  of  the  reentry  trajectory  from  a 
prescribed  nominal.   These  equations  hold  for  trajectory 
parameters  in  the  vicinity  of  circular  orbital  conditions 
»*lch  exist  during  the  time  when  this  system  is  capable  of 
exercising  an  Important  degree  of  control.   This  description 
of  the  trajectory  dynamic  Is  simple  enough  to  permit  a 
rational  t^iproach  to  the  design  of  the  control  system.   The 
controlled  variable  is  taken  to  be  a  peeudo  difference  in 
altitude  from  the  nominal  altitude  at  any  time;  the  con- 
trolling variable  is  taken  to  be  the  difference  in  drag 
acceleration  from  the  nominal  drag  acceleration. 


AD-603  147  Div.    12.  18 

OTS  Prices:  HC  $3.CK)/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

AUTOMATIC  CHECKOUT  EQUIPMENT:   A  SUMMARY 

REPORT  ON  RAND'S  STUDY, 

Iqr  Sidney  L  Firstman.    1  Feb  61.  5^   B-239 

Contract  AF49  638  700 

Unclassified  report 

Text  of  a  briefing  presented  at  HQ  USAF,  HQ  ARDC 
and  W.\DD  during  Feb  61. 

Descriptors:  (^Checkout  equipment.  Automation), 
(•Guided  missiles.  Checkout  equipment).  Operations 
research,  Weapons  systems.  Checkout  procedures. 
Data  processing  systems.  Command  and  control  systems. 
Maintenance,  Logistics,  Test  methods,  Costs. 
Effectiveness. 


AD-603  152  DlT.   12,  2 

OTS  Prices:  HC  $4.00/MF  $0.75 

Aerospaoe  Corp., -Los  Angeles,  Calif. 

ECLIPSE  FRACTIONS  FOR  SUN-SYNCHRONOUS  ORBITS, 

by  H.  K,  Karrenberg.    10  Jun  64,  123p 

TDR269  4550  10  10 

Contract  AF04  695  269 

SSD  TDR64  100 

Unclassified  report 

Descriptors:  (*Clrcular  orbit  trajectories.  Lunar 
eclipses),  (♦Lunar  eclipses.  Circular  orbit  trajectories). 
Satellites  (Artificial),  Orbital  trajectories,  Solar  radiation. 
Atmosphere,  Drag,  Astrophysics,  Gravity,  Atmospheric 
refraction,  Projective  geometry.  Sun,  Earth. 

Eclipse  fraction  is  defined  as  the  fraction  of  the  orbital 
period  that  a  satellite  spends  in  the  earth's  shadow.    This 
fraction  is  of  great  importance  to  any  satellite  which  depends 
on  a  sun  energizing  unit  (e.g.,  solar  cell)  for  Its  electrical 
power.   Sun  -  synchronous  orbits  possess  unusual  eclipsing 
properties  because  of  tl»e  unique  orbital  characteristic 
wiilch  defines  them.   The  purpose  of  this  study  is  to 
determine  the  characteristics  of  non-eclipsed  sim- 
synchronous  orblte  (providing  they  exist)  and  the  time 
history  and  average  value  of  the  eclipse  fraction  for  those 
orbits  which  are  eclipsed.   Comparisons  with  non-sun- 
synchronous  orblte  are  made.    The  effecte  of  atmospheric 
drag,  lunar  and  solar  gravitational  fields,  injection  errors. 
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oblate  earth  geometry,  atmosphertc  refraction  of  the  sun's 
rays  and  the  eccentricity  of  the  earth's  orbit  are  examined. 
Comparisons  with  the  Investigationa  of  other  authors  are 
made.  (Author) 


AD-603  175  Div.    U,  27 

OTS  Prices:  HC  |a.OO/MF  $0.50 

Training  Center  for  Experimental  Aerodynamics, 

Rhode- Saint-Genese,  (Belgium). 

APPROXIMATE  ANALYTICAL  SOLUTION  FOR  LOW 

THRUST  PROPULSION  IN  SPACE. 

Scientific  rept.  no.  1, 

by  L.  Moulin.   May  64,   43p  VKI  TN-16 

Grant  AF  EOAR63  39 

Unclassified  report 

Descriptors:   (*Space  propolston.  Thiust),  (*Orfoital 
trajectories.  Numerical  analysis).  Vector  analysis. 
Equations,  Motion,  Differential  equations,  Integration, 
Perturbation  theory,  OptimUatlon,  Spacecraft,  Fuel 
consumption,  Thrust  vector  control  systems.  Velocity. 

Approximate  analytical  solutions  were  derlTed  for  the 
problem  of  low  thrust  propulsion,  In  the  case  of  constant 
thrust,  set  at  a  constant  angle  to  the  velocity  vector,  for 
any  type  of  initial  orbit  (elliptic,  parabolic  or  hyperbolic). 
Simple  expressions  were  obtained,  giving  energy,  angular 
momentum  and  excentrlcity  in  terms  of  the  excentric 
anomaly.    The  solutions  allow  for  calculation  of  the  fuel 
consumption.   Their  validity  is  restricted  to  the  field  of 
orbit  correction.   (Author) 


AD-603  193 
OTS  Prices: 


Div.   12,  15 
HC  $2.00/MF  $0.50 


Aerospace  Corp.,  Los  Angeles,  Calif. 

THE  DEVELOPMENT  OF  THE  COVARIANCE  MATRIX 

FOR  SYSTEM  PERFORMANCE  EVALUATION, 

by  J.  C.  Peale.    30  Jun  64,  37p,  TDIU69  4540  70  6 

Contract  AF04  695  269 

SSD  TDR(>4  143 

Unclassified  report 

Descriptors:  (guided  missiles,  Inertlal  guidance), 
(•Performance  (Engineering),  Statistical  analysis), 
('Mathematical  models,  S-matrlx),  Equations,  Motion, 
Perturbation  theory,  Meafsure  theory.  Errors.  Analysis. 
Calculus  of  variations.  Difference  e<iuatlons.  Matrix 
algebra.  Gyroscopes. 

This  report  presoits  a  general  approach  to  performance 
evaluation  of  a  system.   It  develops  the  covarlance  matrix 
based  on  first  principles  of  staUstics.    By  obtaining  estimates 
of  the  statistical  behavior  of  fundamental  error  sources 
wittdn  the  system  and  j)arametric  equations  defining  the 
system,  the  covarlance  matrix  of  the  system  ou^ts  may 
be  developed  in  a  routine  manner.   To  demonstrate  tl>e 
application  of  the  covarlance  matrix,  a  discussion  is 
included  on  how  the  elements  of  the  matrix  are  obtained  for 
an  inertially  guided  missile  system;  however,  the  method 
has  general  systems  application.   With  a  computer  simula- 
tion program  such  as  the  Aerospace  Modularized  Veliicle 
Simulation,  the  partial  derlvatlvefl  required  to  develope 
the  covarlance  matrix  are  readily  obtained  by  first 
differences.    (Author) 


AD-603  195  Div.    13,  9 

OTS  Prices:  HC  fS.00/MF  $1.00 

EngiDeerlng  Pro)ect8  Labw.  Mass.  Inst,  of  Tech., 

Cambridge. 

BASIC  APPLIED  RESEARCH  IN  FLUID  POWER 

CONTROL. 


Progress  rept.  no.  7,  1  Oct  63-31  Jan  64, 
by  H.  H.  Richardson,  S.  Y.  Lee,  A.  Lewis,  3.  Goldstein 
and  S.  E.  Nelson.    2  Jun  64,  159p   DSR-8998-7 
Contract  AF33  657  7535,  Pro].  8226,  Task  822604 
FDL  TDR64  72 

Unclassified  report 

Descriptors:  (*Control  systems.  Power),  ('Fluid 
mechanics.  Control  systems).  Aerospace  craft.  Pneumatic 
systems.  Pneumatic  servomechanisms.  Pneumatic 
valves.  Jets,  Accelerometers,  Gas  bearings.  Fluid  flow. 
Nozzles,  Equations,  Fluid  dynamic  properties,  Ten4>era- 
ture.  Design.  Mathematics.  Transmission  lines. 

The  report  presents  technical  results  and  describes 
progress  in  several  phases  of  continuing  applied  research 
and  development  related  to  the  design  and  development  d 
high-performance  fluid  control  devices  for  advanced  aero- 
space systems.   Continued  emphasis  Is  placed  on  pneumatic 
components  and  systems  which  are  capable  of  performing 
over  wide  ranges  of  temperature  and  in  the  presence  of 
intense  radiation.   The  report  describes  current  work  la 
the  Engineering  Projects  Laboratory  dealing  with  a  new 
pulse  actuation  system,  a  pneumafic  pulse- length- 
modulated  servo  system,  a  gas-operated  accelerometer,  the 
dispersion  of  transients  in  fluid  transmission  lines,  a  new 
electrostatic  pure  fluid  Jet  valve,  a  dirt-insensitive  flapper 
valve,  and  gas-lubricated  bearings.  (Author) 


AD-603  310  Div.   13.  23.  31 

OTS  Prices:  HC  13.00/MF  $0.50 

Naval  Weapons  Lab..  Dahlgren.  Va. 

MISSILE  LAUNCHINa  ZONE  FOR  THE  USS  COONTZ 

(DLG-9). 

by  E.  C.  Heflln  and  D.  A.  Jones  m.   7  Jul  64.   54p 

NWL    1329;  NAVWEPS  8341 

Unclassified  report 

Descriptors:    (*Guided  missile  lau^^ichers.  Frigates), 
('Frigates,  Guided  missile  launchers),  ('Launching  sites. 
Frigates),  Launching,  Site  selection.  Naval  vessels 
(Combatant),  Ship  structural  components.  Fire  control 
systems,  Graphics,  Numerical  analysis. 

This  report  presents  the  factors  considered  in  the 
computation  and  analysis  required  in  the  determlnatioii  of 
the  guided  missile  launching  zone  for  the  USS  COONTZ 
(DLG-9).    The  missile  launching  zone  is  defined  and  a 
Structural  Grid  Chart  is  given.    The  DLG-9  is  a  guided 
missile  frigate  which  employs  a  MARK  5  MOD  3  launcher 
in  a  MARK  10  MOD  0  launching  system.   (Aatfaor) 


AD-603  334 
OTS  Prices: 


Div.   13,  19 
HC  $3.00/MF  $0.75 


Aerospace  Corp.,  Los  Angeles,  Calif. 

A  BOOST  GUIDANCE  SCHEME  FOR  FOLLOWING  A 

TRAJECTORY  PROFILE  AND  SATISFYING  INJECTION 

CONSTRAINTS, 

by  P.  R.  ScbuUz,  R.  V.  Sougl.  aad  Carl  Grubtn. 

30  Jun  64.  64p.  TDR369  4540  70  3 

Cootract  AF04  695  269 

SSDtdT64  119 

Unclassified  report 

Descriptors:  CBooster  motors.  Guidance),  (InJectloD 
guidance.  Booster  motors).  Guided  missile  trajectories. 
Pitch  (Motion),  Yaw.  Corrections.  Equations.  Guided 
missile  computers.  Adaptive  oootrol  systems,  .^inniaMnB^ 
Aerospace  craft. 

Presented  in  this  paper  is  a  guidance  philosophy  that  Is 
useful  for  rockst  booster  missions  that  have  oomplsai 
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specifications  on  injection  ooodltions  togsther  with  a 
requirement  for  closely  foUowlng  a  given  trajectory  profila. 
The  steering  philosophy  Involves  the  use  of  position  and/or 
velocity  profiles,  which  are  functions  at  current  speed  in  the 
initial  stages  of  fUght  and  'time-to-go'  untU  the  desired 
injection  speed  is  attained  in  the  final  sti«e  of  powered 
flight.   ThU  type  of  guidance  philosophy  makes  it  possible 
to  satisfy  constraints  on  altitude,  fUgfct  f  ath  angle,  speed, 
orbital  inclination,  aad  angle  of  attack  at  Injection.   Both 
the  pre-fllght  computations  on  the  ground  and  the  airborne 
computations  can  be  acoompUshed  with  a  reasonable  effort. 
The  main  contribution  of  thU  paper  involves  pitch  and  yaw 
steering  computations.   The  appUcation  of  this  philosophy 
to  r^resentative  injection  guidance  problems  is  discussed. 
The  steps  needed  to  determine  the  parameters  in  the 
guidance  equations  are  presented.   Finally,  some  simulation 
results  are  given  for  an  injection  missico  involving  a  Dyna- 
Soar  type  vehicle.   These  results  demonstrate  the  high 
accuracy  capablUty  of  this  guidance  phil<»sophy  and  Indicate 
that  it  should  be  applicable  to  other  misoiiMis  wtth  similar 
guidance  objectives.   (Author) 


AD-603  240  Div.    12,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Raytteon  Co.,  Bedford.  Mass. 

OPTIMAL  RE-ENTRY  GUIDANCE  STUDH   PART  I  - 

PROGRAM  FORMULATION. 

Final  rept., 

by  Walter  Denham.   31  Jul  64.   26p   BR-M60  1 

Contract  AF04  695  348  J 

Wiclasslfied  report 

Descriptors:   ('Terminal  guidance.  Atmosphere  entry), 
('Atmosphere  entry.  Programming  (Computers), 
('Programming  (Computers),  Atmosphere  entry), 
('Descent  trajecteries,  Reentry  vehicles).  Trajectories, 
Control  systems.  Feedback,  Statistical  analysis. 
Optimization,  Data  processing  systems.  Perturbation 
theory,  Monte  Carlo  method.  Differential  equations. 
Measure  theory,  Probsblllty,  Matrix  al^sbra,  Guidaace, 
Periormance  (Engineering),  Simulattonj  Mathematical 
models. 

A  computer  program  was  used  to  assess  the  relative 
performance  of  different  measuring  devices  employed  in  a 
system  subject  to  random  errors.   The  system  was  com- 
posed of  the  simulation  of  a  vehicle  enteiii^  the  atmosphere 
of  the  earth,  a  measuring  scheme  to  gather  data  about  the 
state  variables,  a  data  processor  from  which  the  best 
estimate  of  the  state  variable  was  obtained  from  the 
measurement  data,  and  a  control  scheme  which  used  Oie 
processed  data  in  order  to  calculate  the  proper  control 
force.   A  statistical  evaluation  of  the  pertormance  of  the 
system  was  obtained  by  using  as  a  measure  of  the  per- 
formance the. terminal  quadratic  dispersion  matrix  which 
is  tiie  terminal  mean  square  deviation  of  the  state  variables 
away  from  a  nominal  value.   Various  measurement  schemes 
were  compared  by  comparing  the  resulting  terminal 
dispersion  matrices  of  the  system.   The  terminal  dispersion 
matrix  was  calculated  by  two  difierent  mefiKKis  in  the 
program:  by  Monte  Carlo  analysis  and  by  ipe  appUcation 
of  llaear  theory. 


AD-603  242  Div.    12,  30 

OTS  Prices:  HC  $6.00/MF  $1.25 

Rytfaeon  Co.,  Bedford,  Mass. 

OPTIMAL  RE-ENTRY  GUIDANCE  STUDYl    PART  n 

CX)MPUTER  PROGRAM. 

Final  rept., 

by  Joan  Sheehan.  31  Jul  64,  a46p  BR-306qi2 

Contract  AF04  695  348,  | 

uUlassifimi  report 
OMOztptors:  ('Terminal  guidance,  Atmos&bera  entry). 


('Programming  (Computers),  Atmosphere  entry), 
('Atmosphere  entry.  Programming  (Computers)), 
(*I>escent  trajectories.  Re-entry  vehicles).  Program- 
ming languages.  Digital  computers.  Trajectories,  Input- 
ou^t  devices.  Data  processing  systems.  Coding,  Control 
systems.  Data  storage  systems.  Differential  equations. 
Simulation.  Optimisation,  Guidaace. 

The  Optimal  Re-entry  Guidance  Study  program,  a  large 
digital  computer  program  written  in  the  FORTRAN  FV 
language,  is  described.   The  program  runs  under  the 
IBJOB  Processor  of  the  IBSYS  Monitor  System  on  the 
IBM  7094.   Because  of  the  size  and  complexity  of  the 
program,  use  is  made  of  the  Overlay  Feature  of  the 
Loader  (IBLDR)  in  the  IBJOB  Processor.   The  prxjgram  la 
designed  to  allow  for  as  much  flexibility  as  possible  so 
that  sections  can  be  changed  convenlenUy.   It  is  designed 
also  to  calculate  only  necessary  terms  when  a  smaller 
than  maximum  size  system  is  being  studied  and  thereby 
saving  computer  time  by  avoiding  a  mult^llcity  of  zero 
calculations.    This  volume  is  a  description  of  the  computer 
program  itself  and  relies  heavily  on  Volume  I  (AD-603  240) 
of  this  final  report  for  the  statement  of  the  problem  and 
the  equations.   (Author) 


AD-603  324  Div.    12,  23 

OTS  Prices:  HC  $3.00/MF  $0.76 

Foreign  Tech.  Div..  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohio. 

SELF-CONTAINED  CONTROL  SYSTEBJS  OF  BALLISTIC 

MISSILES, 

by  A.  L  Gordeev.   5  Aug  64.  8^ 

FTD  MT64  300;  TT  64  71155 

Unclassified  report 

Edited  machine  trans,  of  mono.  Avtonomnye  Sistemy 
Upravlenlya  BalUsttcheskikh  Raket.  Moscow.  1964.  79p. 

Descriptors:  CGuided  missiles  (Surface-to-Surface), 
Ad^rtlve  control  systems),  ('Adaptive  control  systems. 
Guided  missiles  (Surface-to-Surface)),  Automatic, 
Control  systems.  Inertia!  guidance,  Servomechanisms, 
Gyroscopes,  Accelerometers,  Electronic  equipment. 
BalUstics.  USSR. 

General  principles  of  work  of  self-contained  control 
systems  of  ballistic  missiles  are  discussed.   Tasks  which 
self-contained  control  systems  must  execute  are  defined. 
Operation  and  design  of  basic  components  of  these  systems 
is  described.  Structural  diagrams  of  angular  stabilization 
d  a  rocket  about  Its  center  of  masses,  stabilization  of 
center  of  masses  of  rocket  relative  to  programmed  trajec- 
tory and  range  control  of  firing  and  correction  of  motion 
of  the  missile's  nose-cone  are  considered.   Basic  attention 
is  paid  to  physical  princ^les  and  processes,  characterizing 
the  operation  both  of  components  and  control  systems  as  a 
whole.   (Author) 


AD-603  332  Div.    13.  19.  37 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div..  Air  Force  Systems  Command, 

Wrl^t-Patterson  AFB.  Ohio. 

OPTIMUM  THRUST-CONTROL  REGIMES  FOR  CERTAIN 

ROCKETS. 

by  P.  Bradeanu  and  L  Pavaloiu.   14  Jul  64,   Ite 

FTD  TT64  615;  TT  64  71161 

Unclassified  report 

Edited  trans,  of  [Academia  RepublicU  Popularo  Romlne. 
Institutul  de  Mechanlca  ApUcat^.  Studil  si  Cercetari  de 
Mecanica  |ApUcat«i]  1963,  v.  14,  no.  4,  p.  806-816. 
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Descriptors:  (*Thrust  vector  control  systems.  Rockets), 
Optimization,  Flight  control  systems.  Guided  missiles. 
Equations,  Motion,  Ballistics.  USSR. 

The  chief  purpose  of  the  present  paper  Is  to  determine 
the  optimum  thrust-direction  program  for  certain  types  of 
rockets,  taking  into  account  the  fact  that  the  Earth  revolves 
around  its  axis.   The  solution  of  the  problem  of  obtaining 
maximum  energy  Is  useful  in  artificial  satellite  problems, 
and  in  the  problem  of  a  rocket's  ejection  from  a  circular 
orWt  around  a  center  of  attraction,  particularly  around 
the  Earth.   In  this  case  the  iniUal  speed  Is,  of  course, 
different  from  aero.   In  this  work  It  Is  assimied  that  the 
contribution  of  aerodynamic  forces  (air  resistance)  Is 
negligible,  and  that  the  gravitational  field  Is  plane-parallel 
and  constant.   The  results  obtained  present  a  sufficient 
Idea  of  how  the  thrust  of  certain  missiles  must  be  directed, 
keeping  in  mind  the  fact  that  the  Earth  is  mobile,  so  as  to 
obtain  maximum  range  and  maximum  energy,  and  In  the 
second  place,  how  to  calculate  the  value  of  this  range  and 
energy  efficiently. 


VAPOR-PLATING  OF  TUNGSTEN  FOR  ROCKET 

APPLICATIONS, 

by  Vernon  A.  Nleberleln.    IJul  64,   50p 

Projs.  1A024401A110,  1B242104D336 

AMC-RA  RR  TR64  6 

Unclaaslfied  report 

Descriptors:    (*Tungsten,  Vapor  plating),  (•Vapor 
plating,  Rocket  components),  Reduction  (Chemistry), 
Hydrogen.  Fluorides,  Coatings.  Gr^hlte,  Tests,  Test 
equipment.  Rocket  motor  nozzles.  Rocket  motors 
(Solid  propellant).  Plasma  engines.  Temperature, 
Fracture  (Mechanics),  Tungsten  compounds. 

Vapor  plating  of  tungsten  coatings  by  hydrogen  reduction 
of  tungsten  bexafluorlde  was  adapted  to  flight  model  missile 
hardware.   Very  thin  coatings  performed  well  In  plasma  and 
rocket  engine  tests.   Tendency  of  the  deposit  to  crack  was 
Investigated  In  terms  of  the  parameters  of  deposition 
temperatiire,  gas  velocity,  and  H2/WF6  ratio.    (Autbor) 


AD-603  351  Dlv.    12,  2,  15,  30 

OTS  Prices:  HC  $4.00/MF  $1.00 

Naval  Weapons  Lab.,  Dahlgren,  Va. 

A  STRETCH  PROGRAM  FOR  COMPUTING  CONSTANTS 

IN  GIACAGLIA'S  EXTENSION  OF  BROUWER'S  THEORY 

TO  HIGHER  DEGREE  ZONAL  HARMONICS, 

by  David  F.  Ellezer  and  Grace  R.  Dlrling.   Dec  63, 

13^ 

NWL  K94  63 

Unclassified  report 

Descriptors:  (*Programmlng  (Computers),  Orbital 
trajectories),  (Compilers.  Harmonic  analysis), 
(•Astrophysics,  Harmonic  analysis).  Satellites 
(Artificial).  Trajectories.  Gravity,  Geophysics, 
Hamiltonlan,  Equations,  Motion,  Programming  languages. 

A  detailed  description.  Including  flow  diagrams  and 
FORTRAN  IV  listing,  is  given  for  a  program  used  to  obtain 
a  table  of  P,  Q,  S,  which  is  of  use  In  expressing  the  effects 
of  higher  dejgree  gravitational  zonal  harmonics  on  the 
orbits  of  .near  earth  satellites.   (Author) 


AD-603  379  Div.    12.  19 

OTS  Prices:  HC  $2.00/MF  $0.50 

Naval  Ordnance  Lab.,  Corona,  Calif. 
MATHEMATICAL  EXPRESSIONS  FOR  THE  GIMBAL 
ANGLES  OF  A  ROLL  STABLE  PLATFORM, 
by  Arthur  C.  Sevy.   Jul  64,   38p 
NOLC  TM75  45 

Unclassified  report 

Descriptors:   (•Mathematical  models.  Gimbals), 
(•Gimbals,  Mathematical  models).  Gyro  stabilizers. 
Stabilized  platforms.  Guided  missiles.  Pitch  (Motion), 
Roll.  Yaw.  Equations,  Motion.  Errors,  Euler's  angles. 
Mathematical  analysis. 

A  method  Is  presented  for  deriving  mathematical  express- 
ions for  the  glmbal  angles  of  a  free  gyro.   The  method  Is 
extended  to  Include  redundant  gimbals.   Equations  are 
derived  for  a  roll  stabilized  platform  with  glmbal  drifts 
included,  and  a  cursory  error  analysis  Is  performed. 
(Author) 


AD-603  356  Div.    12,  9.  14 

OTS  Prices:  HC  $2.00/MF  $0.50 

Systems  Engineering  Group,  Research  and  Tech- 
nology Dlv.,  Wright- Patterson  AFB,  Ohio. 
STRESS  ANALYSIS  OF  THE  EXTERNAL  FRONT 
WINDOW  OF  THE  X-20A  (DYNA-SOAR), 
by  Vemer  J.  Johnswu  Jun  64,  4^ 

SEG  TDR64  16 

Unclassified  report 

Descriptors:  (*Re-entry  vehicles.  Windshields), 
Aerodynamic  loading.  Stresses.  Strain  (Mechaqips), 
Glass.  Thickness,  Temperature,  Matrix  algebra.  Boost- 
glide  vehicles. 

The  structure  of  the  external  front  window  of  the  X-20A 
is  analyzed.   A  sophisticated  matrix  method  of  analysis, 
rather  than  a  classical  analytic  method,  was  used  to 
determine  the  behavior  of  a  window  of  the  X-20A  re-entry 
vehicle  under  loads  and  temperatures.   A  computer  solu- 
tion provides  results  that  can  be  used  for  future 
developments  of  re-entry  vehicles  and  reveals  areas 
that  should  be  given  furUier  study.   (Author) 

AD-603  373  Dlv.   12,  17 

OTS  Prices:  HC  $2.00/MF  $0.50 

Army  Missile  Command,  Redstone  Arsenal,  Ala. 


AD-603  396  Div.    12.  8.  19 

OTS  Prices:   HC  $6.00/MF  $1.25 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 
RADIOELECTRONICS  OF  GUIDED  MISSILES, 
by  P.  T.  Astasenkov.    10  Jul  64.  25% 
FTD  TT63  772;  TT  64  71171 

Unclassified  report 

Edited  trans,  of  mono.  Radloelektronika  Rizenycb  Strel, 
Praque,  1962.  p.  5-174  (v.  18). 

Descriptors:   (*Guided  missiles.  Electronics),  (*Radlo 
equipment.  Guided  missUes),  (•Electronic  equipment. 
Guided  missiles),  (♦Electronic  equipment.  Guided  missiles). 
Beam  rider  trajectories.  Guided  missiles  (Surface-to- 
surface),  Guidance,  Instrumentation.  Conunand  guidance. 
Radio  navigation.  Homing  devices,  Radio  beams.  Prox- 
imity fuzes.  Guided  missile  defense  systems.  Antimissile 
defense  systems.  Automatic,  Control  systems.  Radar 
equipment,  Czechoslovakia. 

Contents: 

Reaction  ballistic  missiles  -  A  new  type  of  weapcm 

Automatic  devices  used  for  missile  guidance 

Radloelectronlc  equipment  in  conunand  guidance  systems 

Missile  beam-rider  guidance 

Radio-navigation  techniques  In  missile  guidance 

Homing  systems 
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Proximity  fuses 

Radio  electronics  and  the  design  of  new  t|y)>es  of  guided 

missiles 
Radio  electronics  and  the  problem  of  defending  against 

guided  rocket  missiles 
Radio  electronics  and  defenses  against  g^ldad  mlsniles. 


AD-603  480  Dlv.    12,  9 

OTS  Prices:  HC  $4.00/MF  $0.75 


Oklahoma  Univ.,  Norman. 
A  STUDY  OF  ATMOSPHERIC  RE-ENTRt  TRAJECTORIES 
WITH  SPECIAL  CONSIDERATION  OF  DIUG  IN  THE  TRAN- 
SITION AND  SLIP  REGIMES. 


Master's  thesis. 

tqr  Robert  D.  Loukota.  1964,  116p 


Unclassified  report 


Descriptors:  (•Atmosphere  entry,  Trajectories).  (♦Tra- 
jectories, Atmosphere  entry).  Reentry  vehicles.  Descent 
trajectories.  Drag,  Equations.  Motion,  Programming 
(ConQMtars),  Numerical  analysis,  Graphics. 

The  study  of  these  effects  Is  divided  into  two  major  areas: 
(1)  To  derive  the  equations  of  motion  for  a  re-entry  ve- 
hicle and  write  a  computer  program  which  will  solve  these 
equations.    (2)  To  obtain  and  analyze  two  computer  solutions 
for  each  of  several  re-entry  configurations  and  initial  con- 
ditions.  The  analysis  of  these  comparative  runs  points  out 
the  Importance  of  considering  a  correlation  equation  in  some 
trajectory  calculations. 
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AD-603  167  Dlv.    13 

OTS  Prices:  HC  $3.00/MF  $0.75 

National  Engineering  Science  Co.,  Pasadena,  Calif. 

SCATTERING  OF  TRANSIENT  ELASTIC  WAVES  BY  A 

CIRCULAR  CYLINDRICAL  CAVITY, 

by  Julius  Miklowltz.  Jun  64,  87p 

Contract  AD29  601  5395,  Pro].  1080,  Task  108001 

RTD  TDR63  3052 

Unclassified  report 

Descriptors:  (^Mechanical  waves.  Scattering), 
(•Cylindrical  bodies.  Wave  transmission).  Transients, 
Compressive  properties.  Solids,  Stresses.  Loading 
(Mechanics),  Numerical  analysis.  Integral  transforms. 
Structures,  Construction,  Theory. 

Two  problems  of  transient  wave  scattering  from  a 
circular  cylindrical  cavity  in  an  Infinite  elastic  solid  are 
considered.    In  the  first  of  these,  the  cavity  wall  is 
subjected  to  a  suddoily  applied  concentrated  line  load.   In 
the  second,  a  transient  plane  compressional  wave  impinges 
on  the  cavity  wall.    Formal  solutions  In  the  form  of  a 
series  of  Fourier  integrals  are  written  for  both  problems 
by  employing  a  double-integral  transform  (L^lace  for 
time  t  ,  Fourier  for  circumferential  coordinate  theU),  the 
integrals  representing  theta  -traveling  waves  governed  by 
particular  branches  of  the  underlying  frequency  equation. 
In  particular,  the  Rayleigh  waves  on  the  cavity  surface, 
corresponding  to  a  limiting  high-frequency  large  wave  num- 
ber pair,  are  evaluated.   They  are  found  to  be  spatially 
theta  -independent  waves,  nondecaying,  and  periodic  (2pi)  in 
time,  which  predominate  in  the  long-time  solutions,  pro- 
ducing sizeable  disturbances  that  have  not  been  previously 
noted  and  assessed.   (Author) 


ment,  perhaps  tax  writeotfo,  appear  In  order.   Specific 
plant-study  material  is  included,  together  with  sample  calcu- 
lations for  assessing  vulnerability  at  industrial  installations. 
(Auttior) 


AD-603  230  Dlv.    13 

OTS  Prices:  HC  $7.00/MF  $1.50 

Air  Force  Weapons  Lab.,  Klrtland  AFB.  N.  Mex. 

DYNAMIC  MODEL  TESTS.  NORAD  COMBAT 

OPERATIONS  CENTER. 

by  Robert  E.  Crawford  and  Joe  E.  Johnson. 

Jun  64,   331p 

Proj.  8811 

RTD  tdr63  3082 

Unclasslfled  report 

Descriptors:  (^Military  faollltlee.  Air  Defense  Com- 
mand), (*Alr  Defense  Command.  MlUUry  facilities), 
(•Model  tests.  Underground  structures).  Dynamics, 
Loading  (Mechanics),  Design,  Construction,  Equations, 
Combat  information  centers.  Air  force. 

A  study  Is  presented  on  the  design  and  test  of  a  model 
which  is  dynamically  similar  to  the  South  Building  of  the 
NORAD  Combat  Operations  Center  complex.   The  primary 
obJectiTe  of  this  investigation  was  to  study  the  behavior  of 
a  shock  isolated  building  module  subjected  to  dynamic 
loading.   The  design  of  a  scaled  model  and  Its  Important 
parameters  are  presented.   Dynamic  rigid  body  response 
of  a  building  module  mounted  on  coil  springs  has  been 
analyzed.    Theoretical  scaling  relationships  and  governing 
displacement-time  histories  and  acceleration-time 
histories  are  derived.    Test  restilts  and  analyses  with  a 
comparison  of  the  theoretical  predictions  are  presented. 
The  results  show  a  verification  of  response  predictions;  it 
is  concluded  that  response  predictions  for  the  actual 
facility  to  similar  scaled  iiquts  are  valid.   (Authoi) 


AD-603  217  Div.    13 

OTS  Prices:  HC  $7.00/MF  $1.75 

Hoff  Research  and  Development  Labs.,  Inc., 
Cleveland,  Ohio. 

REDUCINa  THE  STRUCTURAL  VULNERABILITY  OF 
FOOD-PROCESSING  PLANTS  TO  THE  BLAST  AND 
THERMAL  EFFECTS  OF  NUCLEAR  WEAPONS, 
by  Randle  H.  Powley  and  Robert  L  Young. 
30  Apr  64,  341p,  HR  and  D-63736 
Contract  OCD  PS64  14 

Unclassified  report 

Descriptors:  (*Industrial  plants.  Vulnerability). 
(•Nuclear  explosion  damage.  Industrial  plants).  Thermal 
radiation.  Blast.  Shock  resistance.  Structure,  Food, 
Industries,  Hardness,  Shielding,  Tensile  properties. 
Construction. 

Tie  report  studies  the  reduction  of  the  stmctural 
vulnerability  of  representative  food  plants  in  the  United 
States  to  the  blast  overpressures  and  thermal  energy 
released  by  nuclear  weapons.   It  develops  hardening 
measures  for  strengthening  points  or  areas  of  critical 
weakness.   These  apply  generally  to  pre-attack  protective 
planning  in  all  industries.    Potential  damage  is  analyzed, 
from  field-survey  data  assembled  first-hand  at  the  pro- 
cessing plants,  to  determine  what  structural  and  operational 
areas  are  most  vulnerable.   Beginning  with  such  weak  links, 
practicable  hardening  measures  are  then  evolved.   Consider- 
ation of  availalile  target-analysis  data  and  the  economics  of 
hardening  governs  implementation  of  a  comprehensive  plant 
protection  program.   Because  of  the  present  general  apathy 
toward  civil-defense  activity,  positive  incentives  for  in- 
dustry. Involving  active  participation  by  the  federal  govem- 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Forest  Products  Lab.,  Madison,  Wis. 
WOOD  STRUCTURE  PERFORMANCE  IN  AN  EARTH- 
QUAKE IN  ANCHORAGE,  ALASKA.  MARCH  27,  1964. 
Research  paper, 

by  L.  O.  Anderson  and  J.  A.  Liska.   Aug  64,  1^ 
FPL  16 

Unclassified  report 

Descriptors:  (♦Wood,  Earthquake  resistant  structures), 
(•Earthquake  resistant  structures,  Alaska),  Floors,  Roofs, 
Housing,  Seismic  waves.  Construction. 

Well -constructed  light  wool  frame  buildings  for  the  most 
pari  resisted  the  shock  forces  of  the  earthquake  that 
occurred  in  Alaska  on  Good  Friday  of  1964.   This  was  not 
generally  true  of  other  types  of  construction.   Because  the 
majority  of  the  homes  in  the  Anchorage  area  were  of  wood 
frame  construction,  damages  were  usually  superficial 
except  in  tliose  areas  wtiere  severe  earth  subsidence  had 
occurred.   There  was  some  variation  In  the  performance  of 
the  houses,  based  often  on  material  choice,  fastening 
methods,  and  construction  details.    Because  the  primary 
purpose  of  the  survey  was  the  investigation  of  wood  frame 
structures,  the  majority  of  the  descriptions  cover  such  units. 
However,  Illustrations  and  details  of  many  types  of 
failures  are  included.  (Author) 
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Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
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INSTALLATIONS  AND  CONSTRUCTION  •  Division  13 


HYDRC8TAT1CALLY  LOADED  CIRCULAR 
CYLINDRICAL  SHELLS  WITH  NON-UNIFORi 
REINFORCING  RINGS:  SUMMARY  OF  INVESTIGATIONS, 
by  Arnold  Allentuch  and  Joseph  Kempner.  Ju^,64. 
104p    PIBAL-652 
Contract  Nonr839  14.  Pro].  NR064  167 

Unclassified  report 


1 


Descriptors:  (•Cylindrical  bodies,  Hydroststic  pres- 
sure). (•Rings,  Reinforcing  materials).  Deformatloo, 
Membranes,  Stresses.  Equations.  Numerical  analysts. 

In  the  numerical  calculations  a  single  set  of  ^rameters 
for  the  frame  and  the  shell  are  chosen  along  with  bay 
lengths  varying  from  a  length-diameter  ratio  of  0.10  to 
0.50.   Within  this  range  the  stresses  in  the  fr«me  are 
found  to  be  independent  of  tiie  distance  betweea  the  rings. 
A  second  Investigation  involves  a  single  set  of  frame  and 
shell  parameters,  but  the  location  of  the  discontinuity 
varies.   The  results  indicate  that  changing  the  location 
of  the  discontinuity  within  the  range  considered  produces 
negligible  effects  on  the  maximum  bending  stress  in  the 
frame.   A  third  investigation  considers  various  approx- 
imate solutions  of  different  degrees  of  simplicity  and 
accuracy.   The  results  of  these  solutions  are  plotted  and 
compared  with  the  results  of  the  exact  solution.    Finally, 
a  smoothly  varying  transition  section  between  the  two 
uniform  segments  of  the  rii^  was  oonsidered^^  the 
analysis. 


AD-603  496  Div.    13.  25 

OTS  Prices:   HC  $3.00/MF  $0.75 

Polyteohnlc  Inst,  of  Brooklyn,  N.  Y. 

STRESSES  AND  DISPLACEMENTS  OF  NONCIRCULAR 

BINGS  UNDER  ARBITRARY  CIRCUMFERENTIAL  LOAD. 

by  Frank  Romano  and  David  Ranlet   Jul  64,  68p 

PIBAL-676 

Contract  Noor839  14.  Pro].  NR064  167 

Unclassified  report 

Descrtptors:    (•Rings.  Reinforcing  materials).  ElUpsolds. 
Stiuotural  parts.  Loading  (Mechanics),  Deformation, 
MomflBt  of  InertU.  Equations,  Numerical  analysis.  Data, 
Tables. 

Exact,  dosed  form  sohitions  are  presented  for  a  doubly- 
symmetric,  noncircular,  deep  ring  subjected  to  a  doubly- 
synunetric  but  otherwise  arbitrary  distributed  circumfer- 
ential load.   Calculations  of  displacements  and  bending  mo- 
ments have  been  carried  out  for  major-minor  axis  ratios 
b/a  »  1.00,  1.10.  1.30.  1.50,  rigidity  parambter  sq  k  =  0.001, 
and  circumferential  loading  ^>plled  above,  on,  and  below  the 
ring  center  line.   The  results  show  that  the  radial  displace- 
ment for  each  harmonic  of  loading  and  the  total  circumfer- 
ential displacement  are  effectively  independent  of  the  cross- 
sectional  area  of  the  ring  A  but  are  dependent  on  the 
moment  of  inertia  I,  while  the  bending  moments  are 
effectively  indep^ident  of  all  cross-sectional  properties. 
Mereover,  the  effect  of  applying  the  load  off  the  center  line 
of  the  ring  Is  shown  to  be  significant.   (Author) 
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Division  14  -  MATERIALS  (NON-METALLIC) 


14.  Materials  (Non-Metallic) 


AD-603  002  Div.    14.  12.  17,  26 

OTS  Prices:  HC  15.00/MF  $1.00 

Ciuace  Vought  Corp..  Dallas.  Tex. 

DIFFUSION  COATING  PROCESS  FOR  COLUMBIUM 

BASE  ALLOYS. 

Rept.  for  Feb  61-Feb  62, 

by  Wllliam  L.  Aves,  Jr..  Gordon  W.  Bourland. 

Aleck  B.  Featherston,  Brennan  A.  Forcht  and 

Kent  P.  O'KeUy.  Jun  64,  166p   CVC  00.122 

Contract  AF33  616  7896.  ProJ.  7381.  Task  738102 

ML  TDR64  71 

Unclassified  report 

Descriptors:  (*Coatings,  Refractory  metal  alloys), 
(•NioMum  alloys.  Coatings),  («Dlffusl<m,  Coatings), 
Silicon  coatings,  Oxidation,  Sheets.  Mechanical  properties. 
High-temperature  research.  Refractory  coatings,  Heat 
shields,  suicides,  Environmental  tests,  Vanadlimi  alloys, 
Titanlimi  alloys.  Zirconium  alloys,  Chromlimi  alloys. 
Aluminum  alloys ,  Silicon  alloys,  Molylxlenum  alloys, 
Chxomiimi,  Aluminum,  Boron,  Halides,  Density,  Electro- 
plating, Particle  size,  Flame  spraying.  Cladding,  Vapor 
plating. 

A  study  was  conducted  to  improve  and  optimize  coatings 
for  colimibium  alloys,  protective  In  air  to  2600  F  for  at  least 
10  hours.    Process  variables  of  two  different  sillcide  base 
coating  systems  (Si-Cr-Al  and  Si-Cr-B)  applied  by  a  two- 
step  pack  cementation  process  were  optimized  by  statistical 
methods.    Coatings  were  evaluated  on  D-31,  C-103,  Cb-lZr 
{FS-80),  and  FS-82  columblum  alloys.   Oxidation  resistance 
testing  included  furnace  testing  in  moving  air,  sustained  load 
thermal  cycling,  propane  torch  and  ram-jet  tests.   Tensile 
strength  and  bend  properties  of  uncoated  and  coated  alloys 
were  evaluated  at  room  and  elevated  temperatures.    An 
analytical  evaluation  of  these  systems  was  conducted  to 
characterize  the  coating  components.   In  addition,  oxidatioa 
tests  in  the  range  1000  to  2000F  were  conducted  to  determine 
•dl-sillclde  pest'  effects  on  Oie  two  systems.   The  Si-Cr-B 
system  was  unaffected  by  this  phenomenon.  (Author) 


AD-603  021  Div.    14,  17,  26 

OTS  Prices:  HC  $4.00/MF  $0.75 

Chromalloy  Corp.,  West  Nyack,  N.  T. 
DEVELOPMENT  OF  A  POWDER  AND/OR  GAS  CEMEN- 
TATION PROCESS  FOR  COATING  MOLYBDENUM  ALLOYS 
FOR  HIGH  TEMPERATURE  PROTECTION, 
by  Herman  Blumenthal  and  Nell  Rothman. 
Jun  64,  114p 

Contract  AF33  616  7383,  Pro].  7381,  Task  738102 
ML  TDR64  74 

Unclassified  r^wrt 

Descriptors:  (^Coatings,  Refractory  metal  alloys), 
(*Molybden(mi  alloys.  Coatings),  Phase  studies,  Diffusion, 
Oxidation,  Environmental  tests,  Processing,  Tungsten, 
Titanium  alloys,  Slllcldes,  High-temperature  research. 
Manufactarlng  methods.  Time,  Thickness,  Powders, 
Temperature,  Mixtures,  Impurities,  Hardness,  Micro- 
structure,  Particle  size.  Aging  (Materials),  Surface 
properties,  Life  expectancy.  Fracture  (Mechanics).  Re- 
fractory coatings. 

As  prepared  W-2  coating  on  Mo-0.5Ti  was  found  to  be 
essentially  MoSi2.   Upon  exposure  at  2700F.  the  coating  be- 
comes Qiree  phase  and  develops  an  oxidatioa  resistant 
glaze.   A  statistically  designed  experiment  was  run  on  two 
levels  of  each  of  nine  process  variables  In  order  to  opti- 
mize the  W-2  coating  process.   This  e;q>erlment  indicated 
that  the  three  most  Important  process  variables  were  time 


and  temperature  of  processing  and  mixing  of  the  coating 
powders.   Soundness  of  the  Mo-0.5Ti  surface  and  acid 
etching  of  the  surface  were  of  secondary  importance. 
Purity,  particle  size  and  age  of  powder  mixture  and  retort 
material  were,  statistically,  minor  in  Importance.    The 
recommended  optimum  coating  would  be  produced  by 
processing  uncontaminated  surface  Mo-0.5T1  etched  and 
honed.   The  work  piece  should  be  immersed  in  a  commercial 
purity.  -60  plus  150  mesh  powder  that  is  well  mixed.   The 
work  should  be  processed  twice  (12  hours  at  temperature 
each  time)  at  1900F.  in  a  steel  retort.   The  coating  pro- 
duced should  have  a  wear  life  of  47  hours  and  a  standard 
deviation  of  8  hours  at  2700  F.  under  the  oxldatlcn  condltlaos 
used  in  this  program.  (Autfaoi) 


AD-603  063  Div.    14.  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Polymer  Research  Inst..  Univ.  of  Massachusetts.  AmberA 

DYNAMIC  DICHROISM  OF  POLYMER  FILMS. 

ONR  Technical  rept.  no.  68. 

by  Klgen  Kawal  and  Richard  Stein.   30  Apr  64.  32p 

Contract  Nonr  3357  01,  ProJ.  NR356  378 

Unclassified  report 

Descriptors:  (♦Polymers,  Optical  properties),  (♦Poly- 
vinyl chloride.  Optical  properties),  (•Nylon,  Optical 
properties).  Films,  Mechanical  properties,  Deformatloii. 
Test  methods.  Dyes,  Absorption  spectrum. 


AD-603  064  Div.   14,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Polymer  Research  Inst.,  Univ.  of  Massachusetts, 

Amherst. 

THE  MEASUREMENT  OF  THE  ORIENTATION  RATE  OF 

CRYSTALS  IN  A  CRYSTALLINE  POLYMER  BY  DYNAMIC 

X-RAY  DIFFRACTION. 

ONR  Technical  rept.  no.  69.  « 

by  H.  Kawal,  T.  Itoh.  D.  A.  Keedy.  and  R.  S.  Stein. 

22  May  64.  34p 

Contract  Noar3357  01,  ProJ.  NR356  378 

Unclassified  report 

Descriptors:  (•Polymers,  Crystal  structure), 
(•Polyethylene  plastics.  Crystal  structure),  Crystal 
lattices,  X-ray  diffraction  analysis.  Mechanical  properties. 
Deformation,  Strain  (Mechanics),  Test  equipment. 

Dynamic  birefringence  measurements  on  crystalline 
polymers  such  as  polyethylene  Indicate  that  there  Is  a 
characteristic  time  for  change  in  molecular  orientation. 
This  time  has  been  ascribed  to  that  required  for  crystals 
to  change  their  orientation  following  the  deformation  of  the 
poljrmer.   In  order  to  test  this  proposal  a  direct  measure- 
ment at  this  orientation  time  by  x-ray  diffraction  during 
the  steady  state  vibrational  strain  of  the  sample  was 
attempted.   The  measurement  was  carried  out  by  an 
'x-ray  stroboscope'  principle  In  which  the  Intensity  of  the 
diffracted  x-rays  was  measured  during  a  small  part  of 
the  vibration  period  but  repeated  during  successive 
period. 


AD-603  065  Div.    14.  25 

OTS  Prices:  HC  $3.00/MF  $0.50 

Polymer  Research  Inst.,  Univ.  of  Massachusetts, 

Amherst. 

RELATIONSHIP  BETWEEN  MORPHOLOGY  AND 

DEFORMATION  MECHANISMS  OF  POLYOLEFINS  U. 

Technical  r^.  no.  70, 

by  K.  Sasaguii,  R.  Yamada,  and  R.  S.  Stain* 
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21  Apr  64,   6^ 

Contract  Nonr3367  01,  ProJ.  NR366  378 

UnolMBslfled  report 

Descriptors:   (♦Polyethylene  plastios,  Daft>rmatlon), 
Polymers,  Alkenes,  Crystals,  Refraction.  Theory, 
Films,  Mechanical  properties.  Optical  properties. 
Crystal  substructure,  Copolymerization, 
Crystallization. 

In  part  I  of  the  work  (J.  Appl.  Phys.  35:47,  1964).  a 
mechanism  for  the  deformation  of  crystalllae  polyolefln 
polymers  was  proposed.   In  this  paper,  the  implications 
of  the  deformation  theory  are  examined  in  more  detail, 
and  tlie  theory  is  modified  to  more  exactly  account  for 
observations.   More  critical  studies  are  reported  using 
unlaxlally  crystallized  samples.   The  variation  of 
properties  in  a  series  of  ethylene-propylene  copolym- 
ers is  studied  and  explained  in  terms  of  tb^  proposed 
mechanisms. 


AD-603  ill  DlT.    14,  17 

OTS  Prices:  HC  $3.00/MF  $0.75 


Pfaufler  Co.,  Rochester,  N.  Y. 

DEVELOPMENT  OF  PRACTICAL  TECHNIQUES  FOR 

APPLYING  PROTECTIVE  COATINGS  TO  COLUMBIUM 

ALLOYS. 

Summary  technical  rept.  for  Jun  62-May  621 

by  J.  Zupan,  P.  J.  Chao,  J.  B.  Whitney,  anq| 

D.  H.  DeClerck.   Sep  63,    86p 

Contract  AF33  657  8920.  ProJ.  7312.  Task  731201 

RTD  TDR63  4063  I 

Unolfisifled  report 

Descriptors:  (♦Coatings,  Niobium  alloys)  (*Refractory 
metal  alloys.  Coatings),  (•Niobium  alloys.  Refractory 
coatings).  Zirconium  alloys.  Metal  coatings,  Silicon 
coatings.  Feasibility  studies.  Protective  treatments, 
chromium.  Titanium,  Molybdenum  alloys.  Oxides, 
Particles,  Aluminum,  Tungsten.  Tin,  Mlcrostructure, 
Oxidation. 


1,  Ouid 


Three  coating  processes — fused  salt  bath,  fluidized  bed, 
and  slurry  dip  application — were  investlgafiad  to  develop 
practical  and  reliable  techniques  for  applying  oxidation 
protection  coatings  to  columblum  alloys.   The  substrate 
used  was  D-14(Cb-5Zr).   Only  coatings  of  known  compo- 
sltioQ  were  applied.   Titanium,  chromium,  and  sillcide 
costings  were  deposited  by  the  fused  salt  bath  process; 
Bilioide  coatings  by  the  fluldlzed  bed;  and  tin  and 
aluminum  coatings  by  slurry  applictttion.    Early  in  the 
program,  the  work  on  slurries  was  expanded  to  in- 
clude a  study  of  their  electrokinetic  behavior.  The 
several  process  variables  pertinent  to  each  technique 
were  evEiluated  to  determine  the  range  of  operating 
conditions  that  can  be  used  to  produce  the  desired 
coating.   All  coatings  were  tested  for  oxidation  resist- 
ance at  2500  to  3000F.    Further  evaluation  Included 
metallographlc  examination  of  the  coated  samples. 
The  program  resulted  In  the  development  of  several 
suitable  coatings.   Work  is  being  contlntied  <o  demon- 
strate ftirtber  tbe  feasibility  of  these  coattat  techniques. 
(Author) 
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OTS  Prices:  HC  $2.00/IIF  $0.50 


Bendlx  Products  Aerospace  Div.  Bendlx  Cottp.,  South 

Bend,  Ind. 

DEVELOPMENT  OF  DIPROVBD  STRENGtB  AND 

OXIDATION  RESISTANCE  IN  CHROMIUM  COMPOSITES. 

Quarterly  rept.  no.  1,  17  Mar-16  Jun  64, 

by  W.  A.  Farrington.  10  Jul  64,  26p 

Contract  NOw64  032Io  UDcLwsifled  report 
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MATERIALS  (NON-METALLIC)  •  Division  14 


Descr^tors:  (♦Composite  materials.  Ceramic  mate- 
rials), (♦Antioxidants,  Coixqx)slte  materials),  Hlgh- 
tamperature  research.  Chromium,  Magnesium  com- 
pounds, Oxides,  Impurities,  Test  equipment.  Tests. 
Oxidation. 

Work  accomplished  during  the  first  quarter  of  a  one 
year  investigative  program  for  the  development  of  im- 
proved atmosi^eric  contamination  resistance  above 
2200  F,  room  temperature  ductility,  and  hig^  temperature 
strength  of  chromium-ceramic  composite  materials  was 
limited  to  a  study  of  the  effect  of  raw  material  Impurities 
on  oxidation  resistance.   The  minor  impurity  content  of 
raw  magnesia  used  for  preparation  of  a  chromlum-6%  MgO 
composite  appeared  to  effect  a  two-fold  Increase  in  the 
oxidation  wel^t  gain  resistance  of  the  material.    Efforts 
directed  toward  further  improvement  of  oxidation  resis- 
tance and  strength  are  presently  under  way.   (Author) 


AD-603  129  Div.    14,  12,  9 

OTS  Prices:  HC  $5.00/MF  $1.00 

MRD  Div.,  General  American  Transportation  Corp., 

NUes,  m. 

INSTANTANEOUS  LOCAL  TEMPERATURES  OF 

AERODYNAMIC  DECELERATORS.    PART  H.  THERMAL 

PROPERTIES, 

Rept.  for  Jul  59-Aug  60, 

by  E.  Engholm,  S.  J.  Lis,  and  R.  A.  Bambeneck. 

Feb  61,  162p 

Contract  AF33  616  6673,  Pro].  7320,  Task  73201 

WADD  TR60  670  P2;  PB  171954 

Unclassified  report 

Descriptors:  (♦Parachute  fabrics.  Thermal  conduc- 
tivity), (♦Re-entry  vehicles,  Parachute  fabrics).  Nylon, 
Stainless  steel.  Glass  textiles.  Graphite,  Fibers 
(Synthetic),  Organic  materials.  Loading  (Mechanics), 
Stresses,  Heat  transfer.  Tests,  Test  equipment. 
Satellites  (Artificial),  Aerodynamic  heating. 

Measurements  were  made  of  the  Oiermal  conductivity  of 
the  following  candidate  parachute  fabrics:  nylon,  stainless 
steel,  glass,  graphite,  and  AF-1  (an  organic  fiber).   DaU 
were  obtained  with  a  Cenco- Fitch  device  in  which  the 
effects  of  compressive  load  was  established.    A  similarity 
relation  derived  from  dimensional  analysis  was  f^jplied  to 
these  data  and  resulted  in  a  satisfactory  correlation.   A 
new  apparatus  was  developed  in  order  to  determine  fabric 
conductivity  under  varying  condittons  of  temperature 
(212  to  600 F),  ambient  pressure  (15  to  0.048  psia),  biaxial 
tension  (0  to  90  ppl),  and  compression  (1  to  10  psl).   Initial 
data  collected  using  the  apparatus  demonstrated  Its 
caijabllitles  and  analysis  of  these  data  indicate  the  pos- 
sibility of  further  dimenslonless  correlations  in  irtiich 
the  effects  of  biaxial  tension  may  be  negligible.   Consider^ 
ably  more  detailed  data  will  have  to  be  obtained  to 
establish  repeatability  and  verification  of  tfaese  hypoOieses. 
(Author) 

AD-603  239  Div.   14 

OTS  Prices:  HC  $3.00/MF  $0.50 

Aerospace  Corp.,  Los  Angeles,  Calif. 
NON-METALLIC  MATERL\LS  FOR  HKJH  TEMPER- 
ATURE STRUCTURAL  APPUCATIONS, 
by  E.  G.  Kendall  and  J.  D.  McCelland.   22  Jul  64, 
57p   TDR269  4240  10  9 
Contract  AF04  695  269 
SSD  TDR64  10 

Unclassified  rqwrt 

Descriptors:  (♦Refractory  materials.  Hlgh-tenq)erature 
research),  Pyrolytic  graphite.  Carbides,  Oxides,  Borides, 
Beryllium  compounds.  Physical  properties.  Mechanical 
properUes,  Thermal  stresses.  Crystal  structure.  Guided 
missiles,  ^acecraft,  Eutectlcs. 


Division  14  •  MATERIALS  (NON-METALLIC) 


Tbe  urgent  need  for  hlgb  temperature  aerospace 
materials  Is  hastening  the  development  of  the  refractory 
non-metalllcs,  including  tbe  carbides,  graphites,  oxides, 
borldes  and  beryllides.  These  materials  are  discussed 
with  en^hasis  on  high  temperature  structural  applications. 
A  detailed  compilation  of  physical  and  mechanical  property 
data  is  presented,  aerospace  applications  described, 
limitations  of  the  materials  reviewed,  and  promising  areas 
of  research  outlined.   These  include  (1)  the  carbide-graph- 
ite eutectics  for  intrinsic  thermal  shock  resistance,  (2)  the 
prestressing  of  oxides  for  minimizing  thermal  shock 
cracking,  and,  (3)  application  of  pyrolytlc  graphite  at 
temperatures  to  3.000C.  (Author) 


AD-603  267  Dlv.    14.  17 

OTS  Prices:  HC  $1.00/MF  $0.50 

Notre  Dame  Univ.,  Ind. 

SINTERING  PHENOMENA  IN  CERAMIC  SYSTEMS. 

Final  rept.  for  Nov  57-Nov  62. 

by  G.  C.  Kuzynski.  Jul  64.  1^ 

Contract  Nonrl623  06 

Unclassified  report 

Descriptors:  (*Slnterlng,  Ceramic  materials), 
(♦Ceramic  materials,  Sintering),  Single  crystals. 
Grain  boundaries.  Crystal  growth.  Porous  materials. 
Oxides,  Sulfides,  Copper,  Aluminum  compounds.  Iron 
compounds.  Porosity,  Magnesium  compounds.  Sodium 
compounds.  Chlorides,  Zinc  compounds,  Recrystallixatlon, 
Diffusion,  Phosphorescent  materials.  Aluminum. 

The  sintering  phenomenon  in  ceramic  systems  was 
studied.   The  scope  of  research  work  included:    (1) 
the  effect  of  grain  boundaries  on  the  neck  growth  and  oo 
the  rate  of  closure  of  pores;  (2)  tbe  sintering  mechanism 
in  Fe203,  MgO-Fe203,  MgO-Al203,  and  MgO-NaCl; 
and  (3)  the  sintering  of  sulfides. 


AD-603  268  Dlv.    14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Monsanto  Research  Corp.,  Dayton,  Ohio. 

FIRE  RESISTANT  HYDRAUUC  FLUID  FOR 

SUBMARINES. 

Bimonthly  rept.  no.  5,  1  Jun-31  Jul  64, 

by  E.  S.  Blake,  R.  E.  DeBrunner  and  J.  A.  Webster. 

31  Jul  64,  17p 

Contract  NObe90095 

Unclassified  report 

Descriptors:  (^Hydraulic  fluids.  Submarines),  (*Flre 
safety.  Hydraulic  fluids).  Phosphorous  compcunds. 
Chlorine  compounds.  Esters,  Stability,  Hydrolysis, 
Paints.  Elastomers,  Viscosity,  Physical  properties, 
E;q>erimental  data. 

Work  continued  on  fluorine-containing  phospboramidates 
with  emphasis  on  structural  modifications  to  improve  fluid 
properties  and  fire  resistance.   Several  compounds  were 
prepared  which  exhibit  outstanding  qualities  in  tbe  paint  and 
Buna  N  compatibility  tests,  and  also  show  satisfactory 
hydrolytic  sUbillty  as  measured  by  the  MIL-SPEC  19457A 
■Coke'  bottle  test.  (Author) 


AD-603  292  Dlv.    14,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

Forest  Products  Lab.,  Madison,  Wis. 

COMPARATIVE  STRENGTH  OF  AIR-DRIED  AND 

KILN-DRIED  WOOD. 

Research  note. 

Jul  64,  Ip 

FPL  055  Unclassified  report 


Reprint  cf  Forest  Products  Lab.  Technlcsl  note  180, 
Issued  1922,  rev.  1952,  reissued  1961. 

Descrl}>tor8:  (*Wood,  Dehydratloo),  Drter8'(Apparstas), 
Air,  Toughness. 


AD-603  295  Dlv.   14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Forest  Products  Lab.,  Madison,  Wis. 

CORRELATION  BETWEEN  8-FOOT  TUNNEL 

FURNACES. 

Research  note. 

bf  H.  W.  Elckner.   Aug  64.  18p 

FPL  058 

Uoolas^ad  report 

Descriptors:  (♦Wood.  Flammablllty),  (•Furnaces, 
Flammablllty),  Flame  propagation.  Tests,  Heat,  Smokes. 

FlammabiUty  tests  were  conducted  with  four  8-foot 
tunnel  furnaces  on  matohed  samples  of  14  different  mat^' 
rials,  and  the  results  compared.   The  average  flame- 
spread  index  value  for  each  material  with  any  one  cf  tbe 
furnaces  was  usually  within  plus  or  minus  10  percent  cf  the 
average  for  tbe  material  by  the  other  three  furnaces.  The 
beat-contributed  and  smoke-Index  values  showed  greater 
variability  than  tbe  flame-spread  index  values.   In  general, 
tbe  correlations  obtained  in  this  series  of  tests  were 
similar  to  those  reported  for  the  two  other  flame-spresd 
methods— ASTM  E84  (25-foot  tunnel  furnace)  and  ASTM 
E162  (radiant  panel  furnace).   (Author) 


AD-603  296  Dlv.    14,  32. 

OTS  Prices:  HC  $1.00/MF  $0.50 

Forest  Products  Lab.,  Madlaon,  Wis. 

SOME  STRENGTH  AND  RELATED  PROPERTIES  OF 

YAGRUMO  HEMBRA  (Cecropia  pelUta)  FROM 

PUERTO  RICO. 

Research  note, 

by  B.  A.  Bendtsen.  Jun  64,  19p 

FPL  063 

Unolasslfled  report 

Descriptors:  (*Trees,  Puerto  Rico),  (*Wood,  Physical 
properties).  Mechanical  properties.  Elasticity, 
Strength,  Hardness,  Toughness,  Plywood,  Compressive 
qpialitles.  Ecology. 

Evaluations  of  several  mechanical  and  physical  proper^ 
ties  were  conducted  on  specimens  from  five  yagrumo 
bembra  (Cecropia  peltata)  trees  from  Puerto  Rico.   With 
the  exception  of  toughness  and  modulus  of  elasticity  in 
both  bending  and  compresston  parallel  to  grain,  these 
mwoimens  were  lower  In  specific  gravity  and  in  strength 
properties  than  material  reported  previously.  Although 
the  specific  gravity  of  tbe  new  material  averaged  about 
twice  that  of  balsa,  a  wide  range  of  specific  gravity  was 
evident  and  material  at  the  lower  part  of  tbe  range 
oould  possibly  be  used  as  a  substitute  for  balsa.   Dense 
yagrumo  bembra  resembles  North  American  black  Cot- 
tonwood In  both  specific  gravity  and  mechanical  proper- 
ties.   Total  shrinkage  from  green  to  the  ovendry  condi- 
tion was  not  excessive  although  tbe  ratio  of  tangential 
to  radial  shrinkage  appears  about  twice  that  charaotor- 
Istic  of  most  species.   (Autbor) 


AD-603  299  Dlv.    14 

OTS  Prices:  HC  $a.00/MF  $0.50 

Forest  Products  Lab..  Madison,  Wis. 
•  STIFFNESS  AND  SHRINKAGE  OF  GREEN  AND  DRY 
JOISTS. 
Research  paper. 


St 


by  Lyman  W.  Wood  and  Lawreooe  A.  Soltl4.  Jul  ~«4,  $lp 

FPL  15  ■  ; 

Ufjqlaeslfled  report 

Descriptors:  (•Wood.  Mechanical  properties), 
Blastlolty,  Tensile  properttos,  Hardness,  Moisture, 
CoostiuotiOD,  Loading  (Mechanics),  Stnanes,  Deforma- 
tion, Tests. 

Tbe  rqwrt  gives  information  on  tbe  edgewise  modulus 
of  elasticity,  stifbess,  and  shrinkage  of  360  loisto  In 
three  q>eoles,  three  grades,  and  two  sizes,  each  species 
obtained  from  two  sources.    Each  Joist  was  evaluated 
nondestxuctlvely  at  four  moisture  content  values  ranging 
from  tbe  green  condition  to  about  11  percest  Information 
U  also  given  on  specific  gravity,  strength  r»tto.  hardness 
and  direction  of  the  annual  rings.   (Autfaoi) 


AIK603  308  Dlv.    14,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Air  Force  Materials  Lab..  Research  and  TMhnology 
Div.,  Wright-Patterson  AFB,  Ohio. 
PRINCIPLES  AFFECTING  HIGH  STRENGTH  TO 
DENSITY  COMPOSITES  WITH  FIBERS  OR  FLAKES, 
by  S.  W.  Bradstreet.   May  64.  48p  F 

PtoJ.  7381,  Task  738105 
ML  TDR64  85 

Uiwl4*itfled  report 

Descriptors:  (•Composite  materials,  TendUe 
properties).  Refractory  materials.  Fibers  (Synthetic), 
Laminates,  Glass  textiles.  Metallic  textiles,  Sii^le  crys- 
tals. Mechanical  properties.  Failure  (MedMinlcs),  Brittle- 
ness.  Bonding.  Adheslves,  Stresses,  Elasticity,  Silicon 
compounds.  Carbides,  Density. 

The  high  strength  of  thin  metallic  and  inorgstilc  fibers, 
whiskers,  and  flakes  can  be  exploited  if  they  are  properly 
protected  and  bonded  together  by  a  suitable  adhesive  or 
matrix  materiaL   The  principles  which  appear  to  Influence 
the  strength  of  thin  specimens  and  their  mechanical 
behavior  in  such  a  matrix  are  reviewed.   Qualitative 
attention  is  given  to  series  and  parallel  failure 
mechanisms  in  the  fibers,  to  tbe  descriptioa  of  tarttUe 
behavior,  to  hooding  and  the  mechanisms  of  stress 
transfer,  and  to  testing  methods  and  evaluatftons. 
Seml-<ruiitltative  relations  are  adduced  to  suggest  op- 
timisation of  mechaaioal  properties,  sad  oomposltes 
oootaining  SIC  are  discussed  to  Illustrate  theee  relations. 
On  tbe  basis  of  the  principles  discussed,  suggestions  are 
made  for  seleotlag  future  composite  materlsls  sad 
<>«'«<gn<tn  them  for  spedflc  appUcatloos.   (Authoi) 


AD-603  340  Dlv.    14 

OTS  Prices:  HC  $2.00/MF  $0.50 


Monsanto  Research  Corp.,  Dayton,  Ohio. 

DEVELOPMENT  OF  FIRE-RESISTANT  WAttR  BASE 

HYDRAULIC  FLUID, 

Bimonthly  repC  no.  2,  1  Juii-31  Jul 

by  E.  S.  Blake,  G.  F.  Deebel,  and  ( 

31  Jul  64,  39p 

Contract  NObs90270 

Unol|«slfied  report 


>ul«4,  { 

IG.  A.BlohiMMiL 


Deecriptors:  (•Hydraulic  fhiids.  Fire  safetjh^  (•Flam- 
mabiUty, Hydraulic  fluids).  Stability,  Hydrol^, 
Storage,  Corrosion  Inblbitton,  Sea  water,  Pslnte.  Steel. 
Aluminum.  Elastomers,  Phosphates,  Alkali. metal  com- 
pounds. Phosphorus  compounds.  Ships,  Contyatlbillty. 

The  alkali  alkyl  phosphates  and  alkali  alkylplMspbonates 
cootloue  to  bold  promise  as  candidates  for  fli^-resistsnt. 
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pour  point  depressanto.  Tbe  former  appear  somewhat 
more  compatible  with  metals,  while  the  latter  have  higher 
ATT's.    Phospboramidates  and  alkali  alkyl  thtolpbosphates. 
In  general,  are  of  no  further  interest.   (Author) 


AD-603  346  Dlv.   14.  18 

OTS  Prices:  HC  $2.00/MF  $0.50 

OMo  River  Dlv.  Labs.,  Engineer  Corps..  Cincinnati. 

SMALL-SCALE  MODEL  STUDY  TO  DETERMINE 

MINIMUM  HORIZONTAL  DIMENSIONS  FOR  'INFINITE' 

SLAB  BEHAVIOR, 

by  R.  M.  Behrmann.  Jul  64,  41p 

ORDL-EC  TR4  32 

Unclassified  r^wrt 

Descriptors:  (*Pavemente,  Model  tests),  (♦Runways, 
Loading  (Mechanics)),  Concrete,  Rubber,  Strain 
(Mechanics),  Landing  fields.  Surfaces,  Physical  prop- 
erties. Simulation. 

The  report  presents  the  resulto  of  testing  to  observe  tbe 
effect  of  reducing  slab  size  on  strains  produced  by  loads 
appUed  statically  through  single  circular  loaded  areas  at 
various  points  on  the  surface  of  the  slab.   The  purpose  of 
the  study  was  to  determine  the  limiting  horizontal  dimen- 
sions of  a  slab,  in  terms  of  radius  of  relaUve  stiffness, 
such  that  a  slab  smaller  would  no  longer  behave  as  though 
of  infiniete  horizontal  extent.    A  discussion  of  the  physical 
properties  of  the  model  materials  and  a  description  of  the 
construction  and  instrumentation  of  the  model  slab  are 
given.   The  report  Includes  an  analysis  and  discussion  of 
tbe  test  resulte.   (Author) 


AD-603  364  Dlv.    14,  12 

OTS  Prices:  HC  $4.00/MF  $0.78 

Redstone  Scientific  Information  Center,  Redstone 

Arsenal,  Ala. 

SPACE  ENVIRONMENTAL  EFFECTS  ON  MATERIALS 

AND  COMPONENTS.  VOLUME  1.  ELASTOMERIC  AND 

PLASTK  MATEiUALS, 

by  N.  J.  Broadway,  R.  W.  King,  and  S.  Pallnchak. 

1  Apr  64,  116p 

Contract  DAOl  021AMC203Z 

RSIC  ISO 

Unclassified  report 

Prepared  in  cooperation  with  Battelle  Memorial  bust,, 
Columbus,  Ohto. 

Descriptors:  (*Space  environmental  conditions.  Mate- 
rials), (♦Plastics,  l^ace  environmental  conditions), 
(♦Elastomers.  Space  environmental  condittons). 
Vacuum  systems.  Radiation  damage.  Ultraviolet  radi- 
ation. Cryogenics,  Thermal  radiation.  Synthetic  rubber. 
Plastic  coatings,  Adheslves,  Electrical  insulation. 
Laminates,  Encapsulation,  Seals  (Stoppers),  O-rlogs, 
Gaskets. 

The  report  is  one  of  two  volumes  which  present  the 
resulte  of  a  literature  survey  on  space  environmental    - 
eflecte  upon  materials  and  componente  (See  also  AD- 
601  876).   The  major  emphasis  of  this  literature  survey 
is  the  eJEfecte  of  vacuum  and  space  radiation  on  organic 
materials.   Fifty  refs.  (Author) 


AD-603  365  Div.    14,  12 

OTS  Prices:  HC  $6.00/MF  $1.25 

Redstone  Scientific  informstiOB  Center,  Redsto.ie 
Arsenal,  Ala. 
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SPACE  ENVraONMENTAL  EFFECTS  ON  MATERIALS 

AND  COMPONENTS.  VOLUME  L  ELASTOMERIC  AND 

PLASTIC  MATERIALS.    APPENDIX  A.  ELASTOMERS. 

1  Apr  64.  232p 

RSIC  150  ApA  ,       .«  J  _» 

UnclajBsifled  report 

Descriptors:  (*Space  environmental  conditions. 
Elastomers),  (•Elastomers,  Space  environmental 
conditions).  Synthetic  rubber,  Vulcanizates,  Physical 
properties.  Mechanical  properties.  Radiation  damage. 
Vacuum  systems.  Ultraviolet  radiation.  Aging 
(Materials),  Tables. 

Consists  of  58  tables  and  12  figures  for  use  with 
AD-603  364. 


AD-603  366  Dlv.    14,  12 

OTS  Prices:  HC  $4.00/MF  $1.00 

Redstone  Scientlflc  Information  Center,  Redstone 

Arsenal,  Ala.  „, , ,  „ 

SPACE  ENVIRONMENTAL  EFFECTS  ON  MATERIALS 
AND  COMPONENTS.  VOLUME  I.  ELASTOMERIC  AND 
PLASTIC  MATERMLS.  APPENDIX  B.  PLASTICS, 
1  Apr  64,  139p 

RSIC  150  ApB  .       .«  J  _k 

Unclassified  report 

Descriptors:  (*Space  environmental  conditions. 
Plastics),  (*Plastlc8,  Space  environmental  conditions). 
Physical  properties.  Mechanical  properties.  Radiation 
damage.  Vacuum  systems.  Ultraviolet  radiation. 
X-rays,  Thermal  radiation.  Tables. 

ConslsU  of  26  tables  and  44  figures  for  use  with 
AD-603  364. 


AD-603  367  Dlv.   14,  12 

OTS  Prices:  HC  $4.00/MF  $0.75 

Redstone  Scientlflc  Information  Center,  Redstone 
Arsenal,  Ala. 

SPACE  ENVIRONMENTAL  EFFECTS  ON  MATERLVLS 
AND  COMPONENTS.    VOLUME  I.    ELASTOMERIC  AND 
PLASTIC  MATERIALS,    APPENDIX  C.   COATINGS. 
1  Apr  64,  llOp 

RSIC  150  y^)C  ^ 

Unclassified  report 

Descriptors:  {*Space  environmental  conditions.  Coat- 
ings), (*Coatings.  Space  environmental  conditions), 
(♦Plastic  coatings.  Space  environmental  conditions). 
Organic  coatings.  Paints,  Pigments,  Physical  proper- 
ties. Radiation  damage.  Vacuum  systems.  Ultraviolet 
radiation.  Thermal  radiation,  Tables. 

Consists  of  37  taUes  and  27  figures  for  use  with 
AD-603  364. 


AD-603  368  Dlv.    14,  12 

OTS  Prices:  HC  $3.00/MF  $0.78 

Redstone  Scientific  Information  Center,  Redstone 

AXSGfl&l     Al  ft, 

SPACE  ENVIRONMENTAL  EFFECTS  ON  MATERIALS 

AND  COMPONENTS.    VOLUME  I,    ELASTOMERIC  AND 

PLASTIC  MATERIALS.    APPENDIX  D.    STRUCTURAL 

ADHESrVES. 

1  Apr  64,  66p  .  .  _ 

RSIC  150  ApD  Unclassified  report 


Descriptors:  (*Space  environmental  conditions,  Adhe- 
sives),  (♦Adhesives.  Space  environmental  conditions), 
Binders,  Mechanical  properties.  Physical  properties. 
Radiation  effects.  Vacuum  systems.  Ultraviolet  radia- 
tion. Thermal  radiation.  Tables. 

Consists  of  17  tables  and  3  figures  for  use  with 
AD-603  364. 


AD-603  369  Dlv.    14,  7,  12 

OTS  Prices:  HC  $2.00/MF  $0.50 

Redstone  Scientific  Information  Center,  Bedstone 

Arsenal,  Ala, 

SPACE  ENVIRONMENTAL  EFFECTS  ON  MATERIALS 

AND  COMPONENTS.    VOLUME  I.    ELASTOMERIC  AND 

PLASTIC  MATEIUALS.    APPENDIX  E.    ELECTRICAL 

INSULATION. 

1  Apr  64,  4^ 

RSIC  150  ApE  ....  ^ 

UnclaMified  report 

Deacriptors:  (♦Space  environmental  condlttons.  Electric 
insulation),  (♦Electric  insulation.  Space  environmental 
condlttons).  Plastics.  Plastic  coatings.  Dielectrics. 
Physical  properties.  Mechanical  properties.  Radiation 
damage.  Vacuum  systems.  Tables. 

Consists  of  2  tables  for  use  with  AD-603  364. 


AD-603  370  Dlv.    14,  12 

OTS  Prices:  HC  $3.00/MF  $0.75 

Redstone  Scientific  Information  Center, 

Bedstone  Arsenal,  Ala. 

SPACE  ENVIRONMENTAL  EFFECTS  ON  MATEIUALS 

AND  COMPONENTS.    VOLUME  L    ELASTOMERIC  AND 

PLASTIC  MATERLO^.    APPENDIX  F.    LAMINATES. 

1  Apr  64,  80p 

BSIC  150  ApF 

Unclassified  report 

Descriptors:  (♦Space  environmental  conditions. 
Laminates),  (♦Laminates,  Space  environmental  condi- 
tions). Laminated  plastics.  Reinforcing  materials, 
Caass  textiles.  Physical  properties.  Mechanical  proper- 
ties. Radiation  damage,  Ultravtolet  radiation.  Thermal 
radiation.  Vacuum  systems.  Tables. 

Consists  of  22  taUes  and  9  figures  for  use  with 
•AD-603  364, 


AD-603  371  Dlv.    14,  12 

OTS  Prices:  HC  $2,00/MF  $0.50 

Redstone  Scientific  Informatfon  Center,  Redstone 

SPACE  ENVIRONMENTAL  EFFECTS  ON  MATERIALS 
AND  COMPONENTS,  VOLUME  I.  ELASTOMERIC  AND 
PLASTIC  MATERIALS.  APPENMX  G.  POTTING 
COMPOUNDS. 
1  Apr  64,  29p 
RSIC  150  ^iG 

Unclassified  report 

Descriptors:  (♦^ace  environmental  conditions. 
Plastics),  (♦Plastics,  Space  environmental  condlttons), 
(♦Encapsulation,  Space  environmental  conditions). 
Physical  properties.  Electrical  properties.  Radiation 
damage,  Vacuum  systems.  Thermal  radiatton.  Tables. 

Caosists  of  7  tables  and  1  figure  for  use  with  AD-603  364. 
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AD-603  372  Dlv.    14,12 

OTS  Prices:  HC  $3,00/MF  $0.76 

Redstone  Scientlflc  Information  Center,  Re(l«tone 

Arsenal,  Ala. 

SPACE  ENVIRONMENTAL  EFFECTS  ON  MATERIALS 

AND  COMPONENTS.   VOLUME  L    ELASTOMERIC  AND 

PLASTIC  MATERL\LS.    APPENDDC  I.    RADIATION  AT 

CRYOGENIC  TEMPERATURES.  11 

1  Apr  64,  72p 

RSK  150  Apl  I 

Unola^lfled  report 

Descriptors:  (♦^ace  environmental  conditions. 
Materials),  (♦PlaUcs.  ^ace  environmental  ccnxllttons), 
(♦Elastomers,  ^ace  envircxmiental  conditions), 
Adhesives.  Seals  (Stoppers),  Thermal  insiaation. 
Electric  Insulation,  Laminates.  Physical  properties. 
Mechanical  properties.  Radiation  damage.  Cryogenics. 

Consists  of  29  Graphic  lUustratloaB  for  use  with 
AD-603  364. 


AD-603   376  Dlv.    14 

OTS  Prices:  HC  $1.25/MF  $0.75 


Naval  Civil  Engineering  Lab.,  Port  Huenemfe»  Calif. 

THE  EFFECT  OF  SALT  IN  CONCRETE  ON 

COMPRESSIVE  STRENGTH,  WATER  VAPOR 

TRANSMISSION,  AND  CORROSION  OF  REINFORCING 

STEEL. 

Final  rept. 

l^  Donald  F.  Grlffln  and  Robert  L.  Henry.  20  JUl  64,  61p 

ProJ.  Y  R007  05  01  012 

NCEL  R306 

Uncla^lfled  report 


J 


Descriptors:  (♦Reinforced  concrete.  Steely,  (♦Steel, 
Corrosion),  Sea  water.  Sodium  compounds.  Chlorides, 
Compressive  properties,  Corroston  InhlblUon,  Aging 
(Materials),  Thickness,  Water  vapor,  Relnjlbrclng 
materials. 

The  purpose  of  the  Investigation  was  to  deteirinlne  the 
effecte  of  sodium  chloride  and  sea-water  salts  separately 
in  concrete.    The  investigation  covered  ibe  effecte  of  salt 
on  the  compressive  strength  and  water  vapor  transmis- 
sion (WVT)  of  concrete,  as  well  as  the  corrosive  effecte 
of  salt  on  mild  reinforcing  steel.   Variables  included 
water-cement  ratio,  salinity  of  w'^ring  water,  and  diam- 
eter and  thickness  of  the  specimens.   The  test  environ- 
mente  included  20,  50,  and  75  percent  RH  at  73.4  F.   The 
data  presented  herein  support  the  general  conclusion 
stated  in  a  previous  report,  namely,  tliat  at  a  mixing- 
water  salinity  of  approximately  25  grams  of  salt  per 
kilogram  of  solution,  compressive  strength  Is  Increased, 
WVT  is  minimized,  and  corrosion  of  mild  s^el  it  not 
signiflcant.   (Author) 


AD-603  384  Dlv.    14,  12 

OTS  Prices:  HC  $2.00/MF  $0.50 


Redstone  Scientific  Information  Center,  Redjatone 
Arsenal,  Ala. 

SPACE  ENVIRONMENTAL  EFFECTS  ON  MATERIALS 
AND  COMPONENTS,    VOLUME  L   ELASTOWERIC  AND 
PLASTIC  MATERIALS,    APPENDIX  H.    SEA(^, 
O-RINGS  AND  GASKETS. 
1  Apr  64,  38p 
RSIC  ISO  ApH 

Undaf  tlfled  report 

Descriptors:  (*Space  environmental  conditions.  Seals 
(Stoppers)),  (♦Seals  (Stof^rs),  ^ace  environmental 
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condlttons),  (♦O-rings,  ^ace  environmental  conditions), 
(♦Gaskete.  Space  environmental  conditions).  Sealing 
compounds.  Plastics,  Physical  properties.  Mechanical 
properties.  Vacuum  systems.  Radiation  damage.  Tables. 

Consisto  of  7  tables  and  4  figures  for  use  with 
AD-603  364. 


AD-603  403  Dlv,    14,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

General  Technologies  Corp.,  Alexandria,  Va. 
A  STUDY  OF  HIGH  MODULUS,  HIGH  STRENGTH 
FILAMENT  MATERIALS  BY  DEPOSITION  TECHNIQUES, 
Bi-monthly  progress  rept.  no.  4  for  1  May-30  Jun  64, 
by  L,  Q.  Davies  and  J,  C.  Withers.    15  Jul  64,  1^ 
Contract  NOw64  0176c 

Unclassified  report 

Descr^tors:  (♦Filamente,  Production),  (♦Reinforcing 
materials,  Filamente),  Aluminum  compounds.  Oxides, 
Silicon  compounds.  Carbides,  Beryllium,  V^x>r  plating. 
Tungsten,  Coatings,  Tensile  properties.  X-ray  spectro- 
scopy, Silanes,  Beryllium  compounds.  Chlorides,  Re- 
duction (Chemistry),  Zinc. 

Aluminum  oxide  filamente  were  successfully  produced. 
Coatings  up  to  1,5  mils  were  obtained  on  .001  inch 
tungsten  substrates.   The  resulting  filamente  had  an 
average  tensile  strength  of  240000  psi.   The  x-ray  spec- 
tra of  sUicon  carbide  filamente  made  from  SiC14, 
trlchlorosllane,  and  trichloromethylsUane  were  com- 
pared.  The  filamente  produced  from  the  two  silane  com- 
pounds showed  strong  peaks  of  SIC  where&B  the  spectra 
for  the  SiC14  produced  filamente  were  Inconclusive, 
Work  began  on  tlie  production  of  beryllium  filamente  by 
the  zinc  reduction  of  BeC12,   No  successful  deposit  has 
been  obtained  to  date.   (Author) 


AD-603  424 
OTS  Prices: 


DlT.    14,  25 
HC  $3.00/MF  $0.50 


Watorvllet  Arsenal,  N,  Y, 

EFFECT  OF  COUPLE-STRESSES  ON  FORCE  TRANS- 
FER BETWEEN  EMBEDDED  MICROFIBERS, 
by  M,  A,  Sadowsky,  Y.  C.  Hsu  and  M.  A.  Hussain. 
Jun  64,  5^ 

Proj.  lAO  24401A110  06 
WVT  RR  6407 

Unclassified  report 

Descriptors:  (♦Composite  materials,  Stresses), 
Materials,  Elastici^,  Embedding  substai>ces.  Fibers, 
Transport  properties.  Shear  stresses.  Mathematical 
analysis. 

The  present  report  is  a  continuation  of  the  Welteman 
problem  (see  AD-266  850).   The  investigation  is  con- 
cerned with  tlie  nature  of  the  stress  field  wMch  develops 
in  tlie  presence  of  couple-stresses  in  con^wsite  mate- 
rial formed  of  microfibers  embedded  in  a  filler  sub- 
stance.  The  case  is  considered  wiien  one  row  conslste 
of  an  infinitely  long  microfiber,  while  the  second  row  is 
composed  of  two  semi-infinite  microfibers.   An  exact 
solution,  based  on  a  two-dlmenstonal  theory  of  elastic- 
ity with  IncluBton  of  couple-stresses  is  obtained  for 
the  stress  field  which  is  activated  by  giving  the  two 
semi-infinite  microfibers  a  tangential  displacement 
of  separation.   The  couple-stress  theory  gives  a 
better  representation  of  the  actual  physical  phenomenon 
than  the  classical  theory  of  elasticity.   This  is  especi- 
ally true  and  essentially  important  for  bodies  having  a 
dimension  comparable  to  the  crystal  lattice  parameter 
of  the  material.   This  is  believed  to  be  the  case  with 
an  elastic  microfilm  in  bond  with  microfibers.  (Author) 
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AD-603  442  Div.    14.  20,  21  ^ 

OTS  Prices:  HC  $2.00/MF  $0.50 

General  Dynamics/Fort  Worth,  Tex. 
EFFECTS  OF  REACTOR  RADIATION  ON  A  CERAMIC- 
BONDED,  A  RESIN-BONDED,  AND  A  METAL-MATRIX- 
BONDED  SOLID-FILM  LUBRICANT. 
Section  2,  Item  19  of  FZM-2668B, 
by  R.  H.  McDanlel.  31  Mar  64,  28p  NARF-63-11T, 
MR-N-306 
Contract  AF33  657  7201 

Unclassified  report 

Descriptors:  ('Lubricants,  Radiation  damage).  (*Radi- 
ation  damage,  Lubricants),  Nuclear  reactors.  Wear 
resistance.  Tests,  Films,  Gamma  rays.  Neutrons,  Lead 
compounds,  Molybdentmi  compounds.  Sulfides,  Boron 
compounds,  Oxides,  Temperature,  Ceramic  materials. 
Plastics,  Metals. 

Three  solid-film  lubricant  formulations  -  PbS  *  MoS2  * 
B203,  GD/FW  Dynalube.  and  Almasol  SFD-660  -  were 
exposed  to  reactor  radiation  and  tested  for  wear-life  on 
a  Hohman  A-6  wear  tester.    Rub  shoes  were  of  Rex  AAA 
steel,  load  per  shoe  was  110  lb.  and  sliding  speed  was 
128  ft/mln.   Substrate  materials  were  T-1  tool  steel 
for  GD/FW  Dynalube  and  Tlmlcen  standard  test  races 
(T-54148-3-233)  for  the  other  two  lubricants.    Several 
test  temperatures  up  to  1150F  were  employed.   The 
solid-film  lubricant  specimens  received  an  average 
radiation  exposure  of  1.7  x  10  to  tlie  11th  power  ergs/ 
gm<C)  of  gammas  and  3.7  x  10  to  the  16th  power  n/sq 
cm  (E>2,9  Mev)  of  neutrons.   Significant  decreases  in 
wear  life  occurred  at  80  and  900F  for  Dynalube  and  at 
900F  for  SFD-560:  PbS  *  MoS2  *  B203  showed  no 
change;  and  SFD-560  improved  markedly  at  80F. 
(Author) 


AD-603  443  Div,    14,  20,  21 

OTS  Prices:  HC  $2.00/MF  $0.50 

General  Dynamics/Fort  Worth.  Tex. 

EFFECTS  OF  NUCLEAR  RADL\TION  ON  POLY(N- 

VINYL  CAHBAZOLE). 

Section  2,  Item  20  of  FZM-2668B, 

by  E,  G.^riU.  31  Mar  64,  37p  NARF  63  14T.  MR  N  307 

Ccmtract  AF33  657  7201 

Unclassified  report 

Descriptors:  ('Plastics,  Radiation  damage),  (*Vlnyl 
plastics.  Radiation  damage),  (♦Radiation  damage. 
Plastics),  Pyrroles.  Polymers.  Stresses.  Strain 
(Mechanics),  Tensile  properties.  Hardness.  Oxygen. 
Sorption. 

The  stress-strain  beliavior.  aiore-D  hardness,  and 
oxygen  sorption  of  poly(N-vinyl  carbazole)  were  studied 
as  a  function  of  dose  absorbed  in  ttie  mixed  radiation 
field  of  a  nuclear  reactor.   The  samples  were  irradi- 
ated in  air  at  room  ten4>erature  to  tiiree  different  doses: 
5.9  X  10  to  the  9th  power,  1.1  x  10  to  the  10th  power, 
and  6.4  X  10  to  the  10th  power  ergs/gm(C).   The  elastic 
modulus  Increased  slightty  with  dose  but  the  general 
shape  of  the  stress-strain  curve  was  not  changed  by 
radiation.   At  a  significance  level  of  0.01  the  tensile 
strength  appeared  unaffected,  while  at  a  significance 
level  of  0.025  the  results  of  the  analysis  suggested  an 
initial  increase  at  1.1  x  10  to  the  10th  power  ergs/gm(C) 
followed  by  a  small  decrease  at  the  bigliest  dose. 
No  significant  change  in  Shore-D  hardness  was  ob- 
served.  The  posttrradiatton  sorption  of  oxygen  in  ir- 
radiated PNVC  increased  with  absorbed  dose  up  to  a 
saturation  value.   On  the  basis  of  oxygen  sorption,  tbe 
G(scission)-value  was  roughly  estimated  to  be  0.128 
Bcissions/100  ev.  (Author) 


AD-603  444 
OTS  Prices: 


Div.    14.  20.  21 
HC  $4.00/MF  $0.75 


General  Dynamics/Fort  Worth.  Tex. 

EFFECTS  OF  REACTOR  RADL\TION  ON  MK-BIS 

(MK-PHENOXYPHENOXY)  BENZENE  USED  AS  A 

LUBRICANT  IN  A  HIGH-SPEED,  HIGH-TEMPERATURE 

BEARING-RIG. 

Section  2,  Item  18  of  FZM-2668B. 

by  W.  M.  Laney,  R.  H.  McDaniel.  M.  R.  Self,  and 

J.  H.  Lewis.  31  Mar  64.  125p  NARF-63-17T:  FZK-9-193 

Contract  AF33  657  7201 

Unclassified  report 

Descriptors:  ('Lubricants.  Radiation  damage).  (*Radla- 
tlon  damage.  Lubricants).  Heat-resistant  materials. 
Aromatic  compounds.  Ethers.  Polymers.  Lubricant 
additives.  Antioxidants,  Metalorganic  compounds. 
Viscosity,  Oxygen,  Sorption,  Flammability,  Vapor 
pressure.  Evaporation,  Stability,  Tin  compounds.  Test 
equipment.  Bearings. 

A  radiation  effects  study  has  been  conducted  on  mix-bis 
(mlx-phenoxyphenoxy)  benzene  -  Mixed  5P4E  -  used  as 
a  high-speed  bearing  lubricant  at  elevated  temperatures. 
This  study,  which  Included  evaluations  of  selected  anti- 
oxidants in  Mixed  5P4E.  employed  a  modified  Shell  high- 
speed, high-temperature,  ball-bearing  rig  and  tlie 
Ground  Test  Reactor  at  General  E)ynamics/Fort  Worth. 
Bearing  and  bullc-oil  test  temperatures  of  550,  600, 
and  700  F  were  employed  with  axial  bearing  load  of 
200  lb  at  60,000  rpm  during  control  and  test  runs.   It 
was  concluded  that  a  gamma  dose  of  2  x  10  to  the  10th 
power  ergs/gm(C)  plus  associated  neutrons  is  ap-« 
preaching  the  useful  upper  limit  for  Mixed  5P4E  as  a 
high-speed  bearing  lubricant  at  temperatures  of  from 
550  to  600  F.   At  700  F  this  limit  is  decreased  by  ap- 
proximately one  order  of  magnitude.    A  0.5%  concen- 
tration of  the  antioxidant  tetraplienyltin  in  Mixed 
SP4E  appeared  to  improve  bearing-rig  performance 
^  under  irradiation.  (Author) 


AD-603  445  Div.    14,  20  21 

OTS  Prices:  HC  $3.00/MF  $0.76 

Goieral  Dynamics/Fort  Worth,  Tex. 
EFFECTS  OF  NUCLEAR  RADIATION  ON  THE 
MECHANICAL,  OPTICAL  AND  ELECTRICAL 
PROPERTIES  »F  MERLON  POLYCARBONATE. 
Section  2,  Item  20  of  FZM-2668B, 
by  E.  G.  Fritz.  3  Mar  64.  67p 
NARF-63-19T,  FZK-9-195 
Contract  AF33  657  7201 

Unclassified  report 

Descriptors:  ('Plastics,  Radiation  damage).  ('Poly- 
ester plastics.  Radiation  damage),  ('Radiation  damag*. 
plastics).  Polymers,  Mechanical  properties.  Tensile 
properties.  Hardness.  Stresses.  Fracture  (Mechanics), 
Brittleness.  Optical  properties.  Discoloration.  Resist- 
ance (Electrical).  Electrical  properties. 

Merlon  polycarbonate  was  exposed  in  a  nuclear  reactor 
at  room  temperature  in  air  to  five  levels  of  absorbed 
dose.   The  material  showed  an  excellent  posttrradiation 
retention  of  various  mechanical  properties.   No  signifi- 
cant changes  in  ultimate  tensile  strength  and  Shore-D 
hardness  were  observed  up  to  an  absorbed  dose  of 
1.53  X  10  to  the  9th  power  e]:gs/gm(C).   The  yield 
stress,  however,  was  found  to  decrease  steadily  with 
dose.   At  about  1  x  10  to  the  10th  power  ergs/gm(C), 
no  yielding  was  observed  any  longer  and  the  nMxie  of 
fracture  had  ctianged  from  ductile  to  brittie  behavior. 
The  G-value  for  radiation-induced  scission  was  calcu- 
lated on  the  basis  of  tt>e  heat  of  necking  to  be  0.18 
scissions/lOO  ev.   All  irradiated  samples  assumed  a 
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ttrownlsh  discoloration  the  intensity  of  which  progres- 
sively increased  with  dose.   No  sl^iifiouit  changes  in 
the  dc  volume  and  surface  resistlTity  «*re  noted. 
(Author) 


AD-603  448  Div.    14,  4 

OTS  Prices:  HC  $3.00/MF  $0.60 

Tem-Pres  Research,  Inc..  State  CoUeg^.i  Pa. 

SMALL  ANGLE  X-RAY  SCATTERING  BT  METASTABLE 

LIQUID  IMMISCIBILITY  IN  GLASS. 

Technical  rept.  no.  4. 

by  John  A.  Williams.  Bert  Phillips.  Quy  E.  Rindooe.  and 

Herbert  A.  McKlnstry.  10  Jul  64,  Sap       I 

Contract  Noar4089  00 

Ufelassifled  report 

Prepared  in  cooperation  with  Pennsylvaltla  State  Univ. 

Deacriptors:  ('GlaBs.  Phase  studies),  t^-ray  dUfrac- 
tton  analysis,  Cflass),  SUicates,  Nuclei«ton,  Crystal- 
lization. Rods.  Heat  treatment,  Particlia  size.  Crystal 
growth.  Measurement.  Collimators,  Eliection 
microscopy. 

Small  an^e  x-ray  scattering  measurements  were  made 
on  samples  of  CaO-MgO-Si02  glass  in  which  metastahle 
amorphous  phase  separation  had  been  induced  by  heat 
treatment.   Glass  rods  drawn  from  a  malt  of  composi- 
tion 30.5%  CaO,  8.0%  MgO.  61.5%  Si02  (l>y  weight)  at 
1400C  were  heat  treated  for  1,  2,  10,  and  15  hours  at 
82SC.  X-ray  scattering  intensities  of  heat-treated  and 
non-beat-treated  samples  were  measured  using  an 
apparatus  based  on  Kratlcy  collimatton  geometry  and 
e<^dpped  with  a  pulse  height  analyzer.   Particle  sizes 
were  calculated  from  the  radii  of  gyration  which  were 
determined  from  plote  of  log  intensity  vs.  theta  to  the 
ftMl  power,  according  to  the  method  of  G«lnler.   The 
daU  show  a  growth  with  time  of  the  dispersed  spheres 
from  360A  to  1880A  in  diameter  and  corr«spond  to  the 
growth  rate  for  diffusion  controlled  growth  of  a  sphere. 
Electron  micrographs  of  identical  samples  prepared 
concurrently  are  presented.  Inhomogeneity  sizes 
obtained  by  the  two  methods  are  in  very  good  agree- 
ment.   Results  obtained  using  the  Kratky  system  in 
oonjunctton  with  a  pulse  height  analyzer  are  compared 
with  those  obtained  when  a  slit  coUimation  system  and 
balanced  filter  monochromatization  were  used  to  study 
the  same  sample.   (Author) 


AD-603  455  Div.    14,  36 

OTS  Prices:  HC  $1.00/MF  $0.50 

Lexington  Labs.,  Inc.,  Cambridge,  Mass. 
FEASIBILITY  OF  FORMING  REFRACTOjlV  FIBERS 
BY  A  CONTINUOUS  PROCESS, 
^larterly  progress  rept.  no.  4,  25  Nov  6»-2S  Apr  64, 
to^  William  B.  CampbeU.    26  Apr  64,  19p 
Contract  DA  19  020AMC0068X,  ProJ.  59332008 
AMRA  CR63  03  4 

Unolassified  rqport 

.   Descriptors:  ('Refractory  materials,  Fltbers), 
(*Ceramlc  fibers,  Material  forming).  Vapor  platli^. 
Aluminum  compounds,  Halides.  Oiddatloti,  Powders, 
Oas  flow,  Nucleatlon.  Crjrstal  growtli.  SUloon  com- 
pounds. Dioxides,  Nitrides. 

A  technique  for  the  continuous  formation  of  refractory 
fibers  and  whiskers  was  developed.   The  vapor  phase 
process  based  on  aluminum  halide  oxidatioo  was  shown 
to  be  feasible  for  both  batoh  and  continuous  whisker  pro- 
duction.  AitMtrato  powders  carried  in  U>e  gas  stream 
serve  as  nuoleatton  sites  for  whisker  groMtu   Aluminum 
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oxide,  silicon  dtoxlde  and  aUioon  nitride  iridskers  were 
grown  under  the  oontroUed  oondlttons  of  the  process. 


AD-603  485  Div.    14.  26 

OTS  Prices:  HC  $3.00/MF  $0.75 

Great  Lakes  Research  Corp.,  EUzabeUiton,  Tenn. 

PRESSURE  BAKED  GRAPHTTB  MATERIALS. 

R^.  for  Jul  63-Jun  64, 

by  Glen  Stecker.  Jun  64.  8^ 

Contract  AF33  657  11738,  ProJ.  7360.  Task  736002 

ML  TDR64  175 

Unclassified  report 

Descriptors:  CGraphlte.  Processing),  Heat  treatment 
Pressure,  Carbon  black.  Pitch  (Material).  Densl^r^ 
Tensile  properties,  Compresrtve  prcperties.  Binders. 
Manufacturing  methods.  »«»•, 

The  objective  of  the  program  was  to  investigato  the 
iwwtattc  pressure  baking  process  as  a  means  for  f abric*- 
tlng  Improvwl  gr^hltee.   Using  a  standard  mixture  of 
ipryhite  flour,  thermal  furnace  black  and  coal  tar  pitch,  tba 
optimum  process  conditions  within  the  capability  at  tte 
awar^  used  were  determined.  Graphite  density  of  1.91 
^,  nexural  strength  of  3000  psl,  and  oonmressive 
•trength  of  9000  psl  was  obtained.  Other  aggregates  and 
binders  were  screened,  using  the  above  optimum  process 
oondlttons.   An  isotropic  carbon  aggregate,  with  thermal 
furnace  black  and  coal  tar  pitoh,  resulted  in  a  graphite 
having  a  density  of  1.95  g/cc,  flexural  strengUi  of  6400  psi, 
and  compress  ve  strengtti  of  14,000  psl.  Graphite  prop^ea 
were  essentially  isotropic.   Reoommendattonsto  i^»w^ 
size^mperature,  and  pressure  capablUttes,  and  to 

^nf^.^**"  thoroughly  certain  process  variables  are 
made.  (Author) 


AD-603  486  Div.    14,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Forest  Produoto  Lab..  Madison,  Wis. 

METHODS  FOR  EVALUATING  TENSILE  AND 

COMPRESSIVE  PROPERTIES  OF  PLASTIC  LAMINATES 

REINFORCED  WTTH  UNWOVEN  GLASS  FIBERS. 

Research  note, 

by  Karl  Romstad.  Aug  64,  28p 

Contract  AF33  657  63  358 

FPL  062 

Unclassified  report 

Descriptors:  CTest  methods,  i.«m«ii»tfrf  plastios), 
('Laminated  plastics.  Mechanical  properties),  CGlass  1 
textiles.  Composite  materials),  CRelnforclng  materials. 
Glass  textiles).  Fibers  (Synthetic),  Aluminum. 
Strength.  Elasticity,  Shear  stresses.  Tensile  properties. 
Compressive  properties.  Plastics,  Failure  (Mechanics). 
Bpoxy  plastics.  Plywood.  Test  methods. 

Methods  of  obtaining  strength  and  elastic  properties  of 
plastic  laminates  reinforced  with  unwoven  glass  fibers 
were  evaluated  using  the  criteria  of  the  strength  values 
obtained  and  the  failure  characteristics  observed.   Variables 
investigated  were  specimen  configuration  and  the  manner  of 
supporting  and  loacUng  the  specimens.   Resulte  of  this 
investigation  indicate  that  satisfactory  tensile  failures  can 
be  obtained  by  reinforcing  the  shank  portion  of  the  tension 
q>eclmen  with  1/32-inch  sheet  aluminunu   Variation  of 
tensile  specimen  geometry  was  inconclusive,  with  at  least 
partial  failures  always  occurring  in  the  shank  portion. 
Difficulty  was  encountered  In  trying  to  obtain  accurate 
compressive  strength  data  on  the  composite  material 
comprising  these  laminates.   Some  acceptable  conq;>resslon 
failures  were  obtained  using  a  5-1/8-inch-long  specimen 
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clamped  at  the  enda  and  supported  UteraUy  toy  the  standard 
FTM-406  jig.   Failures  varied  for  different  laminates, 
indicating  that  resin  properties  may  control  failure  when 
the  material  acts  as  a  composite.  (Author) 


AIV-603  488  Div.    14,  1,  12,  29 

OTS  Prices:  HC  $1.00/MF  $0.50 

Aviation  Medical  Acceleration  Lab.,  Naval  Air 

Development  Center,  JohnsvlUe,  Pa. 

EFFECT  OF  OXYGEN  ENRICHED  ATMOSPHERE  ON 

THE  BURNING  RATE  OF  FABRICS:    PHASE  II. 

by  Biarla  A.  Chiante  and  AUce  M.  StolL  26  Jun  64,  18p 

NADC  ML  6408  _ 

Unclassified  report 

Descriptors:  (*Oxygen,  Space  capsules),  ("Space  flight. 
Fire-resistant  textiles),  (*Fire-resistant  textiles. 
Flight  clothing),  ('FU^t  clothing.  Fire-resistant  textiles). 
Burning  rate,  Polyamide  plastics.  Nitrogen,  Argon,  Fire 
safety.  Cotton  textiles,  ^ace  environmental  conditions. 
Fibers  (Synthetic),  Hazards,  Temperature,  Pressure, 
Combustion,  IgnitiOQ.  Textiles. 

This  study,  designed  to  ascertain  the  feasibility  of 
oxygen  enrichment  of  capsular  environments  without 
increasing  clothing  fire  hazard,  has:   1)  revealed  that  under 
the  conditions  of  these  experiments,  with  the  best  fire- 
resistant  clothing  material  available,  only  a  10%  Increase  in 
oxygen  concentration  may  be  realized  In  an  oxygen-nitrogen 
atmosphere  irrespective  of  pressure;  similarly,  a  20% 
increase,  of  argon  is  used;    2)  demonstrated  the  existence 
and  progression  of  the  damping  effect  of  inert  gases;  and 
3)  suggested  a  means  of  extending  observations  made  in  one 
gaseous  environment  to  any  other  of  known  physical 
properties.   It  is  concluded  that  significant  oxygen  enrich- 
ment may  be  achieved  safely  only  by  introduction  of  a 
physiologically  safe  gas  or  gas  mixtures  at  least  twice  as 
dense  as  nitrogen.  (Author) 


AD-603  489  Div.   14,  1 

OTS  Prices:  HC  $1.00)'MF  $0.50 

Naval  Air  Engineering  Center,  Philadelphia,  Pa. 


PAN  12-83,  SIMPUFIED  TOUCH-UP  FINISH  SYSTEM 
FOR  AIRCRAFT;  DEVELOPMENT  OF— REPORT  NO. 
NAEC  AML  1989,  INFORMATION  CONCERNING  TOUCH- 
UP  OF  SERVICE  TEST  COAJINOS. 
Letter  rept.. 

by  R.  E.  Fellowes.   7  Aug  64,  2p 
NAEC  M44AOS:lbg  10360/1  3129 

Unclassified  report 

Descriptors:  (* Aircraft  finishes,  Instruction  manuals), 
("Plastic  coatings,  Aircraft  finishes),  Acrylic  resins, 
Isocyanate  plastics,  Epoxy  plastics.  Finishes  and 

flnlnhing, 

Detailed  Information  is  given  concerning  field  touch-up 
of  the  following  aircraft  coating  systems:  AML  P95K  and 
AML  P95N  aciyllcs;  AML  P8  and  AML  P3A  polyurettianes; 
Spec.  MIL-P-22750  epoxy. 


AD-603  516  Div.    14 

OT.-!  rrloes:  HC  $1.00/MF  $0.50 

General  Electric  Co..  Schenectady,  N.  Y. 

INFLUENCE  OF  STRESS  CORROSION  ON  STRENGTH  OF 

GLASS  FIBERS. 

Bi-monthly  progress  rept.  no.  2. 

by  D.  L.  HoUinger,  W.  G.  Kanetzky.  and  H.  T.  Plant. 

20  Jul  64.  16p 

Contract  Nonr4486  OOX 

Unclassified  report 

Descriptors:  (*Glass  textiles.  Corrosion).  (*Corroslon, 
Glass  textiles).  Fibers  (Synthetic),  Stresses.  Fatigue 
(Mechanics).  Failure  (Mechanics).  Water  rapor.  Tensile 
properties.  Environmental  tests. 

A  program  of  static  fatigue  tests  on  single  filaments  of 
E-glass  Is  underway.    Presently,  tests  at  room  temperature 
and  normal  humidity  are  nearly  completed  and  these  data 
are  being  analyzed.   Static  fatigue,  or  delayed  failure,  occurs 
under  such  conditions  at  stress  levels  as  low  as  200.000  psl; 
and  a  fatigue  limit.  If  one  exists,  has  not  yet  been 
determined.    Tests  at  liquid  nitrogen  temperature  and  In  an 
active  deslccant  at  room  temperature  will  follow  the 
present  series.  (Author) 
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AD-603  028  Div.    15,  30 

OTS  Prices:  HC  $3.00/MF  $0.50 

Michigan  Univ..  Ann  Arbor,  Coll,  of  LlterUure, 

Science,  and  the  Arts.  " 

OUTLINE  FOR  AN  ALGEBRAIC  STUDY  0»  EVENT 

AUTOMATA, 

by  Yehoshafat  Glve'on.  Jun  64,  56p  ORA  03105  28T 

Contract  Nonrl224  21;  Grant  DA  ARO  D31  124  0433. 

Projs.  4049M,  03105  I 

Unclassified  report 

Rept  on  Grant  DA  ARO  D31  1240558;  Proi«.  05662 
06689.  ' 

Descriptors:  ("Automata,  MathemaUcal  b^c),  ("Algebra, 
Automata),  Groups  (MathemaUcs),  Monokte,  Mapping 
(TransformaUons),  Set  theory.  Algebras, 
Permutations. 

Topics  covered  in  this  report  Include  flnlt^  automata  as 
regular  systems,  algebraic  Intermezzo,  regular  systems 
of  monoids,  homomorphlsms  of  regular  systems,  and 
representation  of  events  by  means  of  regular  e;q)res- 
sions.    Examples  and  applications  are  incluled. 


AD-603  116  DlT.    15 

OTS  Prices:  HC  $2.00/MF  $0.50 

Stanford  Univ..  Calif.   School  of  Humanltlei  and  Sciences. 
CALCULATING  THE  SINGULAR  VALUES  ^ND  PSEUDO- 
INVERSE  OF  A  MATRDC,  I 
by  G.  Golub  and  W,  Kahan  4  May  64,  34p.  OSS 
Contract  Nonr225  i?                                      [T 

Uncliisifled  report 

Work  supported  In  part  by  Boeing  Scientific  Research 
Labs..  Seattle,  Wash.,  and  the  National  Research  Council  of 
Canada.    Paper  first  presented  at  the  Matrix  Symposium  in 
Gatllnburg,  Tenn..  Apr  64.  \ 

Descriptors:  (*Matrlx  algebra.  Numerical  analysis). 
Numerical  methods  and  procedures,  Traisformations 
(Mathematics).  Algebra,  Determinants.  E«|uationB,  Least 
squares  noethod. 

A  numerically  sUble  and  fairly  fast  schema  is  described 
to  compute  the  unitary  matrices  U  and  V  which  transform  a 
given  matrix  A  into  a  diagonal  form  slgma  «=  U(*)AV.  thus 
exhibiting  A's  singular  values  on  slgma's  dtagcmal.   The 
scheme  first  transforms  A  to  a  bldlagonal  matrix  J,  then 
dlagonalizes  J.   The  scheme  described  here  is  complicated 
but  does  not  suffer  from  the  computational  difficulties  which 
occasionally  afflict  some  previously  known  methods. 
Some  applications  are  mentioned.  In  particular  the  use  of 
the  peeudo- Inverse  A(I)  =  V  slgma  (I)  U(*)  to  solve  least 
squares  problems  In  a  way  which  dampens  Spurious 
oscillation  and  cancellation.  (Author) 


AD-603  122  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Washington  Univ.,  Seattle. 

ALGEBRAIC  ASPECTS  OF  PROLONGATIOUB. 

Technical  rept.  no.  22, 

by  Harold  H.  Johnson.  Jul  64,  7p 

Contract  Nonr477  15,  ProJ.  NR043  186 

Unclassified  report 


MATHEMATICS  -  Division  15 

Descriptors:  ("Algebra,  ^)ecial  functions  (Mathemati- 
cal)), ("Special  functions  (Mathematical),  Algebra), 
Groups  (Mathematics),  Differential  equations,  Mapping 
(Transformations),  Integral  equations.  Theory. 

In  his  theory  of  exterior  differential  systems  E.  Cartan 
oRen  studied  algebraic  structures  which  contain  such 
information  as  the  characters.   This  note  studies  one  of 
these  structures  which  we  call  the  'Cartan  function*, 
toequivalent  systems  may  have  isomorphic  Cartan  func- 
tions.  But  If  two  systems  have  the  same  Cartan  function 
so  do  their  total  prolongations,  and  this  may  be  obtained 
algebraically.   A  similar  theory  for  partial  prolongations 
appears  to  be  impossible,  for  two  systems  with  identical 
cartan  functions  may  partially  prolong  to  systems  with 
different  Cartan  functions.   All  manifolds,  functions  and 
forms  are  Infinitely  differentlable. 


AD-603  144  Div.    15 

OTS  Prices:  HC  $3.00/MF  $0.75 

Innsbruck  Univ.  (Austria). 

RESEARCH  ON  THE  APPUCATION  OF  LIE  SERIES  TO 

I)!fT*^V>VP°^  ^^  ^°^^  ^°  PARTIAL  DIFFERENTIAL 
EQUATIONS. 

Final  technical  rept.  for  1  Jul  63-30  Jun  64, 

by  W.  Grfibner.    30  Jun  64,  89p 

Contract  DA91  591EUC3007 

Unclassified  report 

Descriptors:  ("Series,  Differential  equations), 
("Differential  equations.  Series),  ("Partial  differential 
equaUons,  Series),  Integration,  Operators  (Mathematics), 
Matrix  algebra.  Algebras.  Invariance.  totegral  transforms 
Austria. 

Contents: 

Solution  of  the  general  partial  differential  equation  of  the 

first  order,  using  Lie  series 

Quasi-Linear  Differential  Equations.  Cauchy's  Problem 

Generalized  Lie  Series  with  operators  of  Hi^er  Order 

Construction  of  the  Characteristics  of  Systems  of  Regular 

Differential  Equations  and  Stability  Investigation 

According  to  the  Lie  Series  Method 

Conclusion  and  Future  Plans 


AD-603  163  Div.    15 

OTS  Prices:  HC  $4.00/MF  $1.00 

Stanford  Univ..  Calff.  School  of  Humanities  and  Sciences 
ON  CLOSEST  NORMAL  MATRICES, 
by  Robert  L.  Causey.   30  Jun  64,  14!op,  CSIO 
Contract  Nonr2a5  37,  ProJ.  NR044  211 

Unclassified  repoH 

Descriptors:  ("Matrix  algebra,  Theorems),  Set  theory. 
Complex  numbers,  Invariance.  Inequalities.  Topology, 
Differential  geometry.  Calculus  of  variations.  Iterative 
methods,  Functional  analysis. 

Contents: 

Intnxkiction  and  preliminaries 

Equivalence  theorems  concerning  Mirsky's  conjecture, 

nu-minimal  matrices,  and  distance  formulas 
Improvements  of  Mirsky's  bound 
Necessary  conditions  for  epsllon-mlnimal  matrices 
Characterization  of  epsilon-mlnlmal  matrices 
Further  necessary  conditions  for  epsUon-minlmal  matrices 
Counterexamples  to  Mirsky's  conjecture 
The  field  of  values  and  eigenvalue  of  epsilon-mlnlmal 

matrices 
A  generaUzation  of  the  Jacob!  and  Goldstine-Horwitx  methods 
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AD-603  190 
OTS  Pricesi 


Dlv.    15 
HC  $1.00/MF  $0.50 


Columbia  Univ.,  New  Yoric 

INTRODUCTION  TO  THE  PICARD-LEPSCHETZ 

THEOREM.  -       > 

by  H.  M.  Edwards.  [19641,    l^P   CU  16NONR^i36  57M 

Contract  Nonr266  57 

Unclassified  report 

Descriptors:  ('Integrals,  Theorems),  ('Functions, 
Complex  variables),  (* Algebraic  topology.  Groups 
(Mathematics)),  Set  theory,  Algebraic  geometry. 
Functional  analysis.  Perturbation  theory. 

The  theory  of  Feynman  amplitudes  leads  to  functions 
defined  by  definite  integrals.    This  article  Is  an  elementary 
introduction  for  mathematicians  to  the  mettKxls  used  by 
Pham  and  Fotiadi  (a  Study  of  Some  Feynman  Amplitudes  by 
Homologlcal  Method)  to  study  these  integrals.    (Author) 


by  A.  S.  Chai  and  H.  J.  Wertz.  May  64,  Mp 

MRC-TSR-469 

Contract  DAll  022ORD20S9 

Unclassified  report 

Descriptors:  (*Numerical  methods  and  procedures, 
Errors),  (Integrals,  Numerical  analysis),  Integratton, 
Programming  (Computers),  Integral  transforms,  Series, 
Bessel  functions.  Polynomials,  Functions,  Waveguides, 
Wave  transmission.  Analysis. 

This  paper  considers  some  typical  problems  encount- 
ered In  general  scientific  computation.    In  particular.  It 
treats  some  of  the  errors  which  occiu-  in  the  evaluation 
of  an  integral.    Four  methods  are  considered  In  detail, 
two  of  which  are  called  exact  (because  the  operation  of 
integration  is  done  analytically)  and  two  of  which  are 
particular  numerical  integration  schemes.   In  all  cases 
careful  attention  is  given  to  the  problems  of  running  time, 
estimation  of  truncation  error,  and  estimation  and  control 
of  roundoff  error.   (Author) 


AD-603  255  Div.    15,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

NUMERICAL  SOLUTIONS  OF  FUNCTIONAL 

EQUATIONS  BY  MEANS  OF  LAPLACE  TRANSFORM-VII: 

THE  MELLIN  TRANSFORM, 

by  Richard  Bellman.   Jul  64,  lip   RM-4179-NIH 

Grant  PHS  GM09608  03 

Unclassified  report 

Descriptors:   ('Equations,  Numerical  analysis), 
('Integral  transforms.  Equations),  Polynomials,  Matrix 
algebra.  Physics. 

This  paper  considers  the  question  of  the  numerical 
inversion  of  the  Mellln  transform.   This  transform  also 
plays  an  Important  role  in  the  study  of  functional  equations 
of  the  type  that  arise  in  mathematical  physics.    (Author) 


AD-603  283  Div.    15 

OTS  Prices:  HC  $2.00/MF  $0.50 

Mathematics  Research  Center,  Univ.  of  Wisconsin, 

MILDLY  NONLINEAR  ELLIPTIC  PARTL\L  DIFFERENTIAL 
EQUATIONS  AND  THEIR  NUMERICAL  SOLUTION.  I, 
by  Seymour  V.  Parter.    May  64.  38p.  MRC-TSR-470 
Contract  DAll  022ORD2059 

Unclassified  report 

Descriotors:  ('Partial  differenUal  eouationsK  Numer- 
ical analysis),  ('Numerical  analysis.  Partial  differ- 
eonai  equanons),  ("umerence  equations.  Boundary  value 
problems),  Nonlinear  differential  equations.  Calculus  of 
variations.  Algebra,  Functions,  Series. 

The  structure  of  the  solutions  of  the  Dirlchlet  problem  for 
(delta  u  =  f(P,  u))  as  weU  as  the  corresponding  finite- 
difference  equations  are  studied.   This  structure  is  then 
used  to  study  the  convergence  of  the  solutions  of  the  finite- 
difference  equations  to  Uie  solutions  of  the  original  problem. 
(Author) 


AD-603  284  Div.    15,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Mathematics  Research  Center,  Univ.,  of  Wisconsin, 

Madison. 

SOME  CONSIDERATIONS  IN  PRACTICAL 

COMPUTATION, 


AD-603  285  Dlv.    15 

OTS  Prices:  HC  $2.00/MF  $0.50 

Mathematics  Research  Center,  Univ.  of  Wisconsin. 

Madison. 

THE  BAUER  FIELDS  OF  VALUES  OF  A  MATRIX, 

by  Nicholas  Nirschl  and  Hans  Scbelder. 

Apr  64,   27p    MRC-TSR-475 

Contract  DAll  022ORD2059 

UDCIasslfied  r«port 

Descriptors:   ('Matrix  algebra.  Transformations 
(Mathematics)),  CTranaformations  (Mathematics), 
Matrix  algebra).  Boundary  value  problems.  Convex  seta. 
Complex  numbers,  Theorems. 

Let  A  be  a  linear  transformation  on  a  finite  dimensional 
Euclidean  space.    The  classical  field  of  values  of  A  consisti 
of  all  complex  numbers  of  form  (x.  Ax)  where  (x,  x)  »  1. 
F.  L.  Bauer  has  defined  the  field  of  values  with  respect  to 
an  arbitrary  homogeneous  norm.   This  report  covers  Bauer 
fields  of  values,  the  Glvens  field  of  values  as  a  special  case 
of  the  Bauer  field  of  values,  absolute  norms  and  B-norms, 
the  extension  of  Glvens  results  to  Bauer  fields  of  values, 
and  the  Gerschgorln  circles. 


AD-603  286  Div.    15,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Mathematics  Research  Center,  Univ.  of  Wlscoosln. 

Madison. 

THE  SEMI-INFINITE  ELASTIC  STRIP, 

by  M.  W.  Johnson.  Jr.  and  Robert  W.  Little. 

May  64,  28p  MRC  TSR  478 

Contract  DAll  022ORD2059 

Unclassified  report 

Descriptors:  (*Boundary  value  problems.  Elasticity), 
(•Elasticity,  Boundary  value  problems),  ('Stresses, 
Nimierical  analysis),  Fourier  analysis.  Series,  Differential 
equations,  Matrix  algebra.  Differential  geometry. 

The  edges  of  the  strip  of  infinite  length  are  taken  free  cf 
stress  while  the  edge  of  finite  length  Is  assumed  to  have 
either  stress,  displacement  or  mixed  boundary  conditions. 
The  equations  are  put  in  the  form  of  a  system  of  first  order 
equations  and  solved  by  means  of  a  generalized  Fourier 
series.   For  the  mixed  end  conditions  the  Fourier  coeffi- 
cients are  given  by  formulae.    For  the  stress  and  displace- 
ment problems  the  coefficients  must  be  determined  from  an 
Infinite  set  of  equations.   A  numerical  example  is  solved 
for  the  stress  problem.  (Author) 
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AO-603  287  Dtr.    IS 

OTS  Prices:  HC  $1.00/MP  $0.50 

Mathematics  Research  Center,  Univ.  of  Wltooneln 
Madison. 

ON  PREDICTION  IN  THE  BIVARIATE  NOHMAL 

DISTRIBUTION, 

by  Uonel  WeUs.  May  64,  13p  MRC-TSR-4$0 

Contract  DAll  022ORD20S9 

UnoUwslfled  report 

Descriptors:  CStatisttcal  distributions.  Mathematical 
prediction),  ('Mathematical  prediction.  Statistical 
distributions).  Statistical  functions.  ProbstAlity,  Population 
(Mathematics),  InequaUttes,  Integration.    ' 


The  Joint  distributtoa  of  the  random  varlatflee  X,  Y  Is 
Uvariate  normal  with  unknown  parametera    (X  sub  1, 

Y  sub  1) (X  sub  n  +  1,  Y  sub  n  +  1)   av«  n  -f^  1  Independent 

observations  on  X,  Y.   A  confidence  Interval  for  Y  sub  n  +  1 
U  ooDstructed,  based  oo  the  2iul  random  variables  X  sub  1, 

Y  tub  1,  M.  ,  X  sub  n,  Y  sub  n,  X  mb  n  ♦  1,  (Author) 


AD-603  289  Dlv.    15,  9 

OTS  Prices:  HC  $3.00/MF  $0.50 

Mathematics  Research  Center,  Univ.  of  Wisconsin, 
Madison. 

FOURIER  ANALYSIS  METHOD  FOR  NUMERAL  SOLU- 
TION OF  NAVIER-STOKES  EQUATIONS, 
by  R.  Manohar  and  A.  Sakurai.    May  64,   5^ 
MRC-TSR-479 
Contract  DAll  02aORDa069 

UnoU|aslfied  report 

Descriptors:   ('Partial  differential  equations. 
Numerical  analysis),  (*Numerloal  analysis,  Fourier 
analysis),  ('Numerical  analysis,  Fourier  analysis), 
(•Fotirler  analysis.  Series),  ('Fluid  mechanics.  Incom- 
pressible flow),  Differential  geometry,  DifferenUal 
equations,  Numerical  methods  and  procedures. 

Solutions  of  the  initial- value  problem  of  non- stationary 
Navier-Stokes  equations  for  the  flow  of  visoous  Incom- 
pressible fluids  with  given  initial  conditions  are  obtained. 
The  flow  Is  assumed  to  be  periodic  in  space- variables  in  the 
entire  space.   The  solution  is  first  expressed  In  Fourier 
series  whose  coefficients  (which  are  functions  of  time)  are 
then  obtained  from  a  set  of  simultaneous  ordUary  differential 
etpiations  by  numerical  methods.   Different  initial  conditions 
fbr  both  two  and  three  dimensional  problems  are  considered. 
Results  showing  the  behaviour  of  some  of  the  Fourier 
coefficients  with  time,  as  well  as  the  space- averages  of 
kinetic  energy  and  vorticity,  are  given  for  three  different 
problems.   (Author) 


AD-603  290  Dlv.    IS 

OTS  Prices:  HC  $2.00/MF  $0.50 

Mathematics  Research  Center,  Univ.  of  Wlsoonsln, 

Madison. 

INTERPOLATION  BY  OENERAUZED  SPuiOB 

FUNCTIONS, 

by  T.  N.  E.  GrevlIIe.   May  64,   49p   MItG-T|S|l-476 

Contract  DAll  023ORD20S9 

Uiicls4«lfled  report 

Descriptors:   ('Functions,  Numerical  analysis), 
CNumerlcal  analysis.  Functions),  Polynomials, 
Differential  equatkms,  Functional  analysis.  Errors, 
Matrix  algebra.  j 

A  spline  function  is  a  function  defined  by  plaoewise 
polynomial  arcs  Joined  so  that  derivatives  atB  continuoos 


MATHEMATICS  -  Division  15 


everywhere  up  to  and  including  the  order  one  less  than  tbe 
degree  of  polynomials  used.   Various  aspects  of  interpolation 
hy  spline  functions  have  been  considered  by  a  number  of 
writers.   The  problem  under  consideration  is  that  of  inter- 
polating for  a  function  of  one  variable  between  a  number  of 
data  points  (not  necessarily  equally  spaced)  obtained  with 
sufficient  accuracy  so  that  errors  of  measurement  can  be 
considered  negligible  in  comparison  with  the  error  Involved 
in  interpoUtion.   If  the  physical  system  or  process  which 
gave  rise  to  the  measurements  is  highly  complex,  it  may 
be  impractical  to  determine  explicitly  or  to  calculate  values 
of  the  underlying  function.   The  advantages  of  spline-function 
Interpolation  in  such  situations  have  been  previously  pointed 
out.   Continuity  of  low-order  derivatives  is  secured  while 
largely  or  wholly  avoiding  the  spurious  undulations  that 
commonly  result  from  the  use  of  a  polynomial  of  sufficioitly 
high  degree  to  fit  all  data  points  exacUy. 


AD-603  291  Dlv.   15 

OTS  Prices:  HC  $2.00/MF  $0.50 

Mathematics  Research  Center,  Univ.  of  Wisconsin, 

Madison. 

MILDLY  NONLINEAR  ELLIPTIC  PARTIAL  DIFFEREN- 

TLVL  EQUATIONS  AND  THEIR  NUMERICAL  SOLUTION.  IL 

by  Donald  Greenspan  and  Seymour  V.  Parter. 

May  64,   43p   MRC-TSR-474 

Contract  DAll  022ORD2059 

Unclassified  report 

Descriptors:   ('Partial  differential  equations. 
Numerical  analysis),  ('Numerical  analysis.  Partial 
differential  equations),  ('Difference  equations. 
Boundary  value  problems).  Iterative  methods.  Non- 
linear differential  equations.  Programming  (Computers) 
Algebra,  Matrix  algebra. 

High  speed  digital  computer  methods  are  studied  for 
obtaining  solutions  of  difference  equation  analogues  of 
mildly  nonUnear  elliptic  boundary  value  problems.   The 
problem  is  formulated  in  terms  of  finding  a  vector  X  which 
satisfies  AX  =  -  f(X)  +  Y,  where  A  is  an  irreducible  M 
matrix,  Y  is  a  given  vector,  and  f  is  a  given  function.   Two 
general  iteration  techniques  and  related  convergence 
theorems  are  explored.   The  methods  and  ideas  also  extend 
to  a  large  class  of  ordinary  differential  equation  boundary 
value  problems.    (Author) 


AD-603  328  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wright- Patterson  AFB,  Ohio. 

NORMAL  ALGORITHMS  AND  RECURRING  FUNCTIONS 
by  V.  K.  Detlovs.  14  Jul  64,  8p  ' 

FTD  TT64  276;  TT  64  71163 

Unclassified  report 

Unedited  rougji  draft  trans,  of  Akademiya  Nauk  SSSR. 
Doklady.  1953,  v.  90,  no.  5,  p.  723-725. 

Descriptors:  ('Mathematical  logic.  Recursive  functions), 
('Recursive  functions.  Mathematical  logic).  Theorems 
Number  theory,  USSR,  Numerical  methods  and  procedures. 


AI>-603  331  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 
Wrl^t-Patterson  AFB,  Ohio. 
MATHEMATICAL  LOGIC  AND  NUMERICAL 
ANALYSIS, 
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by  A.  A.  Markov.  15  Jul  $4,  lip 
FTD  TT64  500;  TT  64  71160 


Unclassified  report 


Unedited  rough  draft  trans,  of  Akademiya  Nauk  SSSR. 
Vestnik.  1957.  v.  27.  no.  8.  p.  21-25. 

Descriptors:  (•Mathematical  logic.  Numerical  analysis), 
(♦Numerical  analysis.  Mathematical  logic),  USSR. 


AD-603  343  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

alpplication  of  a  new  approach  to  the 

COMPUTATIONAL  SOLUTION  OF  A  SYSTEM  OF  TWO 
NON-LINEAR  PARTIAL  DIFFERENTIAL  EQUATIONS, 
by  R.  Bellman.  R.  Kalaba.  and  B.  Kotkin. 
Aug  64,  16p    RM4240PR 
Contract  AF49  638  700 

Unclassified  report 

Descriptors:  ('Partial  differential  equations.  Numerical 
analysis).  Equations,  Nonlinear  systems.  Integration. 
Difference  equations.  Polynomials,  Numerical  methods 
and  procedures.  Programming  (Computers). 

A  new  method  for  integrating  certain  nonlinear  partial 
differential  equations  is  given.  This  method  is  appUed  to  a 
system  of  two  equations,  numerical  results  are  provided, 
including  per  cent  error,  and  FORTRAN  listings  are  given. 
The  nonlinear  partial  differential  equations 
U  sub  t  =   UU  sub  X  +   VU  sub  y.   U(X,  Y,  O)   =    F(X,  Y); 
V  sub  t   =   UV  sub  X   +   VU  sub  y.   V(X,  Y,  O)   =   G(X,  Y) 
are  similar  to  those  of  hydrodynamics,  exhibiting  shocks, 
and  have  a  simple  representation  for  the  solution.    A 
numerical  method  of  integration  is  proposed  which 
preserves  boundedness  and  posittvlty.   Time  and  memory 
requirements  are  small.    (Author) 


AD-603  438  Div.    15.  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Brown  Univ.,  Providence.  R.  I,  Div.  of  Applied 

Mathematics. 

ADDITIVE  FUNCTION ALS. 

Technical  rept.  no.  93, 

by  R.  V.  Chacon  and  N.  Friedman.    Jun  64,  28p 

Contract  Nonr562  10,  Proj.  NR064  406     Unclassified  report 


Descriptors:  (♦Functional  analysis.  Theory),  Measure 
theory,  Set  theory,  Fuoctions.  Sequences,  Mapping 
(Transformations),  Calculus  of  variations.  Matrix 
algebra,  Elastici^,  Deformation. 

Id  certain  applications  it  is  necessary  to  consider 
additive  functionals  which  are  not  linear.   The  problem 
of  representing  such  functionals  in  terms  of  linear 
functionals  can  best  be  considered  by  obtaining  the  analog 
of  the  Riesz  theorem  and  it  is  this  which  is  the  principal 
result  of  this  note.   The  proof  is  essentially  different 
from  that  utilized  for  the  linear  case. 


AD-603  479  Div.    15.  26.  32 

OTS  Prices:  HC  $6.00/MF  $1.50 

Pittsburgh  Univ.,  Pa. 

AN  INVESTIGATION  OF  THE  APPLICATION  OF 

MARKOV  CHAIN  MODELS  TO  THE  DERIVATION  OP 

OPERATING  CHARACTERISTIC  CURVES  FOR  SAMPLING 

PLANS. 

Master's  thesis.  * 

by  Charles  R.  Pennington.  1964.  274p 

Grant  NSF11309 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  frMn  the  available  copy. 

Descriptors:  («Sampling.  Quality  control).  (*Quality 
control.  Sampling).  (*Probabillty.  Acceptability). 
Operations  research.  Mathematical  models,  Se<riential 
analysis.  Programming  (Computers),  Statistical  processes. 
Statistical  tests. 

This  thesis  Is  a  rigorous  Investigation  of  the  application 
of  Markov  chain  models  to  the  analysis  of  acceptance 
sampling  plans,  and  the  derivation  of  the  operating  charac- 
teristic curves  which  describe  these  plans.   The  first  part 
of  the  paper  considers  a  special  Markov  chain  model  devel- 
oped to  represent  a  single  sampling  plan  for  attributes  with 
sample  size  N.   The  next  section  Is  devoted  to  the  study  of  a 
Markov  representation  of  a  particular  type,  an  Item-by-ltem 
sequential  sampling  scheme.   The  third  part  of  the  thesis 
covers  the  computer  programs  which  were  developed  for 
the  two  types.    Finally,  a  brief  comparison  of  the  Markov 
approach  to  the  traditional  approach  Is  Included  In  Section 
IV.   The  work  Is  primarily  concerned  with  operating 
characteristic  curve  derivation,  but  interesting  fringe 
benefits  are  also  considered. 
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AD-602  992  Div.    16 

OTS  Prices:  HC  $2.00/MF  $0.50 

Washington  Univ..  Seattle. 

PHYSIOLOGICAL  AND  ENVIRONMENTAi  INFLUENCES 

ON  THE  METABOLISM  OF  THYROID  HORMONES. 

Annual  progress  rept.  for  1  Jul  63-30  Jun  $4. 

by  J.  Thomas  Dowllng.  R.  E.  Cutler  and  G.,  J.  Goodner. 

30  Jun  64.  27p 

Contract  DA49  193MDa420 

Uoc|«88tfled  report 

Descriptors:  (*Metaboll8m.  Thyroid  hormooes).  (♦Thy- 
roid hormones.  Metabolism),  Adaptation  (Physiology). 
Thyroxine,  Pituitary  hormones,  Pathology,  Diseases, 
Glycolysis.  Diabetes,  Insulin,  Chromatographic  analysis, 
Enzymes.  Gastrointestinal  system.  Tissues  (Biology), 
Liver  function  teste.  Kidney  function  testa.  Radioactive 
isotopes. 

The  nature  of  adaptations  In  thyroid  function  and  in  par- 
ticular the  peripheral  metabolism  of  thyroid  hormones 
which  participate  In  physiological  and  environmental  altera- 
tions In  bodily  economy  (heat  and  cold  exposure,  exercise, 
prolonged  emotional  stress,  prolonged  fasting,  etc.).  are 
studied.   The  Interplay  of  the  metabolic  actions  of  thyroid 
hormones  on  adaptive,  homeostatlc  mechanisms  (renal  con- 
centrating mechanisms ,  metabolism  of  vasopressin,  effecte 
on  substrate  balance  In  fasting,  etc.).  Is  also  considered. 
Specific  topics  Include:    (1)  the  comparative  physiology  of 
thyroid  hormone  metabolism,  (2)  studies  of  the  acute  phase 
distribution  and  metabolism  <rf  thyroxine  la  man,  (3)  the 
effecte  of  thyroid  hormone  on  the  renal  coacentratli^ 
mechanism,  (4)  studies  of  substrate  balanoa  In  fasting  man, 
and  studies  of  anterior  pituitary  metabollspt  In  vitro. 


AD-602  998  Div.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  System  Command. 

Wright-Patterson  AFB,  Ohio. 

CERVICAL  RIB:   REPLY  TO  COMMENT  BY  SVBHIA. 

by  M.  Hrbek  and  A.  Novakova.  7  Jul  64,  te 

FTD  TT64  53,  TT  64  71149 

Unjolassifled  report 

Unedited  rough  drsft  trans,  of  Casopte  Lekaru  Ceskych 
(Csechoslovakla)  1963,  v.  102,  no.  10.  p.  277. 

De«5rlptor«  (•Tborsx,  AnonuOles).  (•AndaiaUes,  Thorax). 
Oia^iosia.  ^^ 
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CERVICAL  RIB:  REPLY  TO  COMMENT  BY  M.  HRBEK 

AND  A.  NOVAKOVA,  *         "~»»iw 

by  Svehla.  8  Jul  64,  5p 

FTD  TT64  54;  TT  64  71160 

Uwilassifled  report 

Unedited  rough  draft  trans,  of  Casopls  Lekani  Ceskych 
(Csechoslovakla)  1963,  v.  102.  no.  10,  p.  27T. 

De8cr4;>torB:  (•Anomalies,  Thorax),  (•Thoir«x,  Anomalies), 
Diagnosis,  X-ray  photography.  Blood  vessels,  GangUa. 
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OTS  Prices:  HC  $7.36AfF  $2.00 

Foreign  Tech.  Div.,  Air  Force  Systenns  Command,  Wright- 
Patterson  AFB,  Ohio. 

PRINCIPAL  REMEDIES  OF  CHINESE  MEDICINE, 
by  F.  L  Ibraglmov  and  V.  8.  Ibraglmova.   4  Jun  64. 
431p 

FTD  TT63  815;  TT  64  71141 

Unclassified  report' 

Unedited  rou^  draft  trans,  of  mono.  Osnovnye 
I^karstvennye  Sredstva  Kitoiskol  Medltolny.  Moscow. 
1960,  p.  5-411. 

Descriptors:  (•Medicine,  China).  (•Pharmacology,  China), 
History,  Plante  (Botany),  Organic  compounds.  Drugs. 
Dosage,  Chemotherapy.  Diseases.  Pathology,  Medical 
personnel.  Animals.  Medical  research.  Minerals,  USSR 
Medical  examination.  ' 

A  brief  characterization  of  the  basic  aspecto  of  Chinese 
medicine  is  presented.   Included  are  the  basic  data  of 
botany.  Information  on  chemical  composition,  pharmaco- 
cfynamlcs  and  application  of  the  medicinal  plante  and 
remedies  of  animal  or  mineral  origin  required  in  Chinese 
medicine,  as  well  as  a  Chlnese-Russlan-Latin  glossary  at 
the  names  of  over  200  medicinal  plante  and  remedies  of 
animal  and  mineral  origin.   The  most  common  and, 
according  to  the  findings  of  Chinese  physicians,  most 
effective  prescriptions  used  In  a  number  of  diseases,  for 
exan^)le,  in  hypertension,  bronchial  asthma,  diabetes, 
enoeDhalltis.  etc..  are  discussed. 


AD-603  013  Div.    16,  12 

OTS  Prices:  HC  $3.00/MF  $0.75 

Electric  Boat  Div.,  General  Pynamlcs  Corp,  Groton, 
Conn. 

RESEARCH  ON  A  WASTE  SYSTEM  FOR  AEROSPACE 

STATIONS. 

Rept.  for  Apr  63- Jan  64, 

by  John  Dodson  and  Harold  Wallman.   May  64,   8«o 

U413  64  056  '       •       H 

Contract  AF33  657  11489,  ProJ.  6373,  Task  637305 
AIOIL  TDR64  33 

Unclassified  report 

Descriptors:  ("Wastes  (Sanitary  engineering).  Aero- 
space craft),  (*Space  stations.  Wastes  (Sanltery  engineer- 
ing), (♦Closed-cycle  ecological  systems.  Space  stations). 
Urine,  Incinerators,  Disposal.  Collecting  methods. 
Storage.  Containers,  Handling.  Separation,  Weightlessness, 
Tanks  (ConUiners).  Dlstlllli^  plante.  Vacuum  systems. 
Pjrrolysls,  Freeze  drying,  Metabolism.  Space  biology. 


1 


An  engineering  evaluation  was  conducted  to  select  an 
optimum  waste  management  system  for  collection, 
storage,  and/or  disposal  of  feces  and  urine  In  a  space 
station  under  weightless  conditions.   Based  on  this  s^^, 
a  detailed  design  of  an  optimum  waste  management  system 
was  prepared  for  a  7-man.  15-day  mission.    Teste  per- 
formed on  a  breadboard  model  at  the  feces  collector 
demonstrated  the  feasibility  of  the  selected  approach. 
(Author) 
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Bmsbruck  Unlv.  (Austria). 

COLOR  DISCRIMINATION  WITHOUT  CHROMATIC 

VISION. 

Annual  rept.  no.  2,  1  Jul  63-30  Jun  64, 

by  Anton  Hajos.    1  Jul  64.  14<^ 

Contract  DA91  591EUC2917 

Unclassified  report 
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Division  16  •  MEDICAL  SCIENCES 


Descrtptors:   (•By«gJ«Me".  Adaptrtton  (P^otogy)), 
(•Color  Tlsion.  DUtortlon),  (*Ad«pUtion  (Physiology). 
Color  vlBlon),  VUion,  Afterimages,  Light  pulaes. 
Optical  images.  Optic  asm.  Optical  instnmients. 
Colorimetry.  Motor  reactions.  Sensory  mechanisms. 
Proprioception,  Monochromatic  light.  Visual  perc^>- 
ttoo.  Prisms  (Optics),  Cok>n. 

This  report  Inchides  ttie  following  data:   (1)  a»rt  de- 
scription of  the  experiments  with  prism  glasses.   (2)  De- 
scription of  the  measuring  instruments.   (3)  Demonstra- 
tion of  the  measured  results  in  Illustrations  and  short 
interpreUUon  of  the  results  and  the  problems  which 
have  to  be  taken  Into  furttier  consideration.   (4)  A  short 
summary  of  the  experiments  In  which  special  questions 
occur,   questions  of  Interocular  transfer  of  afteref- 
fects, general  questions  of  adi4>tation  to  risual  distor- 
tions of  different  quality  and  Intensity,  questions  of 
adapUtlon  to  visual  disturbances  In  a  series  of  suc- 
ceeding experiments  wltt  the  same  person,  c^iestioas 
of  measurements  with  different  methods,  different 
measuring  devices,  etc. 


Descriptors:  (*Bleotrocardiogpapty,  Thorax),  ("ResU- 
tance  (Electrical).  Thorax),  (miorax.  Resistance 
(Electrical)),  (•Heart,  Electrocardiography),  Electric 
currents.  Electrodes,  Lungs.  Tissues  (Biology),  Voltage, 
Blood  vohmie.  Pulse  rate.  Electrical  inqtedanoe.  Arteries. 
Veins,  Anatomical  models. 

The  current  flux  distribution  In  the  human  thorax  between 
hunA  electrodes  placed  at  the  base  of  the  neck  and  around  the 
lower  thorax,  using  100  kc.   exclUtlon.  was  Investigated  to 
explain  known  correlations  between  the  thorax  electrical 
ln4)edance  waveforms  and  cardiac  activity  -  particularly 
cardiac  output.    Measurements  of  the  wirrent  densities 
around  the  band  electrodes,  equlpotential  surfaces  con- 
structed from  both  surface  and  Interior  potential  measure- 
ments, externally  observed  directed  flux  Impedance  wave- 
forms, and  Impedance  properties  of  an  approximate  thorax 
model  indicated  that  the  major  portion  of  electrode  current 
flux  passed  through  the  lung  tissues  rather  than  through  the 
blood  volumes  of  the  heart  having  lowei  resistivity.   The 
Impedance  plethysmographlc  waveforms,  obtained  between 
the  band  electrodes,  therefore  appeared  to  monitor  the  right 
ventricular  stroke  volume  as  relflected  by  Impedance  changes 
In  the  pulmonary  vascular  bed.   (Author) 


AD-603  052  Dlv.    16 
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Presbvterian-St.  Luke's  Hospital,  Chicago,  HI. 
^E^LUATION  OF  INTRAVENOUS  HYPERTONIC 
UREA  IN  EXPERIMENTAL  CEREBRAL  EDEMA, 

by  Raymond  A.  Clasen.  Pauline  M.  Cooke, 

Slria  Pandolfl,  George  Caxneckl,  and  George  Bryar 

Jul  64.    20p 

Contract  AF41  667  360,  Tart  776902 

SAMTDR64  18  Unclassified  report 

Descriptors:   CUrea.  Cerebrospinal  ^^\'^*^' 
Edema),  CEdema.  Brain),  (•Cerebrospinal  A"^"*)' 
Hemorrhage,  Necrosis.  Pathology,  Theraw.  Blood 
chemistry.  Electrolytes  (Physiology),  WfO^of^ 
(Medicine),  Dehydration,  Pressure,  Weight,  Water, 
Iron,  Neurology,  Monkeys. 

Experiments  were  performed  on  monkeys  to  evaluate 
Swapy  for  aUevlatlng  the  efltocts  of  cerebral  hemor- 
rhagTand  edema.   Areas  of  hemorrhagic  necrosis  were 
nroduced  In  the  brains  of  monkeys  by  freezing.   Intra- 
venous hypertonic  urea  was  administered  6  hours  after 
inlury,  and  tests  were  made  1  hour  later  to  detennine 
its  effect.   The  cerebro^dnal  fluid  pressure  of  the 
monkeys  increased  after  production  of  the  lesion  and 
decreased  after  the  administration  of  '»ype'*°j^.'jf"*- 
This  decrease  In  pressure  was  not  associated  wltfc 
any  chemical  evidence  of  a  decrease  In  edema  In  tne 
Sjiiaged  hemisphere  but  was  believed  to  be  the  result 
of  dehydration  of  the  undamaged  hemisphere.   The 
role  of  Intravenous  urea  In  general  neurologic  dU- 
orders  Is  not  well  defined,  but  all  the  factors  of 
Intracranial  pathology  and  physiology  should  be  oon- 
Bldered  in  determining  lU  merito.   (Author) 


AD-603  063  Dlv.   16 
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Minnesota  Univ.,  MimtsapoUs.  „,,.,„ 

THORAaC  CAGE  IMPBDANCE  MEASUREMENTS. 

IMPEDANCE  PLBTHYSMOGRAPHIC  DETERMINATION  OF 

CARDIAC  OUTPUT  (AN  DJTBBPRBTIVB  STUDY), 

by  Edwin  Klnnen,  WUllam  KuUoek.  and  D.  Wltsoe. 

Ma9r64,  17p 

Contract  Ay41  667  403,  Task  775801 

SAM  TDBM  23  ,     _^, . 

"*"  UooUaatfled  report 
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School  of  Aerospace  Medicine.  Brooks  AFB,  Tex. 

A  STUDY  OF  PERIODONTAL  EXAMINATION 

SYSTEMS,  ^^     ^ 

by  Timothy  J.  O'Leary.   May  64,   8p 

ProJ.  7040 

S^  "">«"  ^  u^lasslfled  report 

Descriptors:  (•Teeth,  Medical  research).  (•Dentlstey, 
Medical  examination).  Correlation  techniques.  Test 
methods.  Diseases.  Air  force  personnel.  Bone,  Males, 
Mouth. 

An  Investigation  was  made  to  (1)  evaluate  the  effect  of 
tooth  selection  on  periodontal  indices  and  (2)  compare 
two  periodontal  examination  systems  now  in  use.   Em- 
ploying data  secured  from  periodontal  examination  of 
all  teeth  In  117  males,  aged  17  to  24  years,  the  highest 
coefficient  of  correlation  found  was  between  the  mean 
tor  aU  te«th  and  the  mean  of  the  teeth  employed  In  the 
Ramfjonl  system  (P.D.L)  (.»44).   The  Periodontal 
Screening  System  (G.P.L)  and  the  P.D.I.  examination 
system  were  compared  by  scoring  periodontal  status 
on  a  segmented  basis  where  the  highest  score  of  any 
tooth  in  a  segment  was  used  as  the  score  for  the  seg- 
ment. The  coefficient  of  correlation  for  the  G.P.L 
system  was  .961  compared  to  .910  for  the  P.D.L 
system.   The  G.P.L  system  was  more  eflectiT?  »" 
classifying  periodontal  status  on  a  segmented  basw. 
(Author) 
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Boeltw  Co.,  Seattle.  Wash. 

THEEFFECTS  OF  MISCELLANEOUS  WASTES  ON 

MESOPHILIC  ACTIVATED  SLUDGE  CELLULOSE, 

by  R.  W.  Okey.  R.  L.  Cohen,  and  D.  D.  Chapman. 

May  64.  13p 

Contract  AF41  667  387,  Task  793001 

SAM  TDR64  36  .       ,«  ^ , 

^^  Unolassifled  report 

Descriptors:  (nvastes  (Sanatary  engineering).  Dis- 
posal), (♦Cellulose.  Degradation),  (•MicroorganiSBis. 
Metabolism),  Culture  media.  Carbon,  Enzymes.  Buf- 
fers, Manometers.  Confined  enviroomente.  Spacecraft. 
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A  broad  spectrum  microbial  culture  similar  to  •otirated 
sludge  in  utilizing  cellulose  was  eTaluatdd  for  its  ability 
to  utilize  wastes.   The  metahoUsm  of  cellulose  was  fol- 
lowed In  Warburg  and  substrate  dsfdetioa  studies  by 
utilising  measurementa  of  chemical  oxy^an  demand. 
ActiTatea  sludges  were  developed  on  celMose  as  a  sole 
carbon  source  and  on  human  waste  with  added  cellulose 
designed  to  simulate  the  waste  which  wouU  be  received 
in  a  remote  environment.   From  the  Wartairg  and  sub- 
strate deidetlon  studies,  oonstants  of  flrst-onler  oxi- 
datton  rate  were  obtained.  The  first-order  oxidation 
oonstanU  were  found  to  vary  between  0.0133  and 
0.0146  reciprocal  hours.   It  was  observed  that  a  lag 
period  varying  from  400  to  1,600  minutes  preceded 
the  utllliatlon  of  cellulose  by  the  microbial  system 
(Author)  ' 
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School  of  Aerospace  Medicine.  Brooks  AFB.  Tex. 

STATISTICAL  CONSIDERATIONS  FOR  CUNICAL 

STUDIES  OF  DENTAL  CARIES, 

by  MaiYaret  F.  Allen,  Norman  O.  Harris, 

Warren  R.  Hester,  and  Joseph  C.  Muhler.,  May  64.  17p 

Task  776659  I l 

SAMTDR64  27  | 

Uncliasifled  rqwrt 


Descrtptors:  (♦Statistloal  analysis.  Dentistry),  (M'eeth, 
Medical  examination).  ClassUloaticm,  Medical  researoh. 
X  rays.  Mouth,  Diagnosis,  Mathematical  models,  Cor- 
relatton  techniques.  Diseases.  Statistical  analysis. 

Consistency  In  classiflcstion  and  the  recording  of  a  sur- 
face as  sound  or  unsound  on  two  examinations  by  a 
dentist  depends  on  the  probabUity  of  a  sotol  surface 
being  classified  and  recorded  sound,  the  poobabillty  of 
an  unsound  surface  being  classified  and  i«ooided  un- 
sound, and  the  proportion  of  the  surfaces  wlilch  are 
sound.    Factors  are  given  which  should  be  eonsidered 
in  the  design  and  execution  of  such  studies.  Procedures 
are  described  which  were  used  to  prepare  data  from  a 
study  for  analysis.   Applicable  statistical  taetbods  for 
analysis  of  such  data  are  discussed.  (AutbbT) 
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School  of  Aeroq>aoe  Medicine,  Brooks  AF^,  Teat. 

AUTOGENOUS  BOKE  TRANSPLANTS  IN  THE 

TREATMENT  OF  OSSEOUS  DEFECTS, 

by  Claude  L.  Nabers  and  Timothy  J.  O'Latiy. 

JUn  64.  19p  " 

Task  7040 

SAM  TDR64  30 

UncUassifled  report 

Deacr^itors:  (*B0De,  Transplantation),  (•Transplanta- 
tion, Bone).  (•Dentistry,  Surglcia  techni(|ws).  Teeth. 
MouUi,  Dlsesses,  AbwseMas.  Tissues  (Bfology), 
Medical  examlnatton.  Medical  research.  ]  I 

A  new  approach  In  treating  osseous  defects  is  presented. 
Autogenous  bone  removed  during  osteoplasty  and  osteo- 
ectomy  procedures  was  transplanted  into  the  defecta. 
This  approach  assures  the  successful  treatment  of  de- 
fecta not  amenable  to  previously  known  'new  attachment* 
procedures.    (Author) 


AD-603  069  Dlv.    16 

OTS  Prices:  HC  fl.OO/MF  $0.50 


Msiyland  Univ..  CoUege  Park. 


MEDICAL  SCIENCES  -  Division  16 


CURRENT  REFERENCES  IN  MEDICAL  ENTOMOLOOY 
FROM  RUSSLVN.  CENTRAL  AND  EASTERN  EUROPEAN 
AND  CHINESE  LITERATURE.   VOLUME  m.  NO  8. 
ed.  by  Qeoige  Anastos.  1964, 14p 
Contract  DA49  193MD2aS8 

Unolasslfled  report 

Descriptora:  (•Insecto,  Bibliographies) ,  (•BlhUogra- 
phies,  Insecto),  Diseases,  Medfoal  research,  Mltas, 
Tldffl,  Diptora,  Siphonsptora,  Splrochaeta,  Bacteria. 
Protozoa.  Rickettaia.  Viruses,  Parasites,  Hemiptera. 
Larvae.  Pest  control.  USSR,  Europe.  China. 

Articles  on  entomological  studies  conducted  in  the 
Soviet  Union,  central  and  eastern  Europe,  and  China  ax« 
Usted.  Subjecte  Include:  ticks,  mites.  Dlptera,  fleas, 
Hemiptera.  Anc^ura.  and  bacterial,  spirochaetal 
protozoan,  riokctteial,  and  viral  dlsesses. 


AD-603  074  Dlv.   18 

OTS  Prio«s:  HC  11.00/MF  $0.50 

Kentucky  Univ.,  Lexli^tOD.  School  of  Medicine. 

STUDY  OF  METHODS  OF  ASSESSMENT  OF  PERIPHERAL 

RESPONSES  TO  HEAT  AND  COLD  AS  INFLUENCED  BY 

ENVIRONMENT. 

Annual  rept.  for  1  Nov  63-31  Jul  64, 

by  Loren  D.  Carlson.   31  Jul  64,  8p 

Contract  DA49  193MDa619 

Unclassified  rq>ort 

Descrtptors:  (•Adaptation  (Physfology),  Cold  weather 
teste),  (•Body  temperature.  Environmental  testa). 
Temperature,  Physical  fitness.  Vasoactive  agento. 
Tolerances  (Physiology),  Environment,  Medical 
examination,  AocllmaOaation,  Biqwsure,  Antfaropometzy, 
Metabolism,  Glyoolysta,  Measutvment 

Methods  tor  assessing  physiological  responses  to  cold 
and  the  general  fitness  of  the  Individual  were  investigated. 
A  specific  test  of  cold  Induced  vasodilation  and  a  spe  iflc 
2  hour  test  were  devekqied.   The  equipment  develope  .  tor 
field  woik  Is  discussed.  Investigatton  of  the  influenc  ^  of 
the  level  of  body  heat  content  and  heat  prooijction  on  he 
response  of  peripheral  clroulatlon  and  ttte  consequent  heat 
toss  was  also  conducted.   A  baOi  calorimeter  was 
used  and  the  studies  outlined  relate  heat  piodactlon  heat 
loss  and  heat  debt  to  the  skin  temperature  in  the  band  and 
arm  when  it  is  extended  from  the  bath.   Under  the  conditions 
of  the  experiment,  then  was  a  minimal  sane  for  hrit 
prockjction  from  bath  temperatures  of  33C  tu  86C.    For 
the  subjecte  used  the  criteria  of  tnteznal  Ux^y  tamperatui* 
ch^^and  minimal  heat  input  the  zone  oi  neutrality  was 
narrowed  to  the  36C  bath  tnnperature  as  the  subject  lost 
or  gained  heat  to  or  from  the  baih.  Peripteral  temperatures 
oonflrmed  this. 


AO-603  076  Div.   16,  SO 

OTS  Prices:  HC  $1.00/MF  $0.50 

Massachusetta  Inst,  of  Tech.,  Cambridge. 

OSCILLATORY  BEHAVIOUR  IN  CELLULAR  CONTROL 

PROCESSES. 

Final  rept.  for  15  Jul  63-14  Jul  64. 

by  Brian  C.  Goodwin.   14  Jul  64.  2^ 

Grant  Nonr  GOOOIS  64.  ProJ.  NR018  308 

Unclassified  report 

Dercrlptors:  (•Blonlos,  Cells*  (Btology)).  (*Cytology. 
OsdUstlon).  Biochemistry,  CeU  structure.  Models  (Simu- 
latlCBs),  Control  systems,  Ptayaiology,  MnVffilw,  Feed- 
back, Analog  computers. 

The  purpose  of  the  work  was  to  study  in  detail  on  an  ana- 
logue oomiMter  the  dynamic  behaviour  of  model  systems  la- 
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corporatlng  the  essential  control  features  of  ceUuar  reguU- 
tory  precedes  and  to  Investigate  the  condlUons  under 
which  oaclllatory  behaviour  arises.  (Author) 


AD-603  114  Div.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

HT  Research  Inst.,  Chicago,  m. 

DEVELOPMENT  OF  AN  ORALLY  EFFECTIVE  INSECT 

REPELLENT. 

Quarterly  rept,  for  1  May -31  Jul  64, 

by  Harbans  Lai   31  Jul  64,  lip.  IITRI  C222  9 

Contract  DA49  193MD2281  ProJ.  C222 

Unclassified  report 

Descriptors:  (*In8ect  repeUents,  Fbarmacology), 
(•Cullcldae,  Insect  repellents).  Injection,  Organic 
compounds.  Mice,  Skin,  Peritoneum,  Aedes,  Teste, 
Organic  nitrogen  compounds.  Mouth,  Effectiveness. 

The  development  of  an  insect  repellent  which  is  effective 
when  administered  internally  is  dlsciissed.    The  repellent 
properties  of  several  succinimide  derivatives  were 
determined,  the  repellent  properties  of  allethrin  after 
intraperitoneal  and  subdermal  administration  were  in- 
vestigated, and  determination  of  the  minimum  effective 
concentration  of  repellent  compounds  was  continued. 
(Author) 

AO-603  145  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Walter  Reed  Army  Inst,  of  Research,  Washington,  D.  C. 

FURTHER  EXPERIENCE  WITH  THE  FLEXIBLE 

PERITONEAL  CANNULA  IN  SEVERAL  HOSPITAL 

CENTERS. 

by  Kevin  G.  Barry,  Franklin  D.  Schwartz,  and 

Frank  E.  Matthews.    1964,  7p 

Unclassified  report 

Pub.  In  American  Society  for  Artificial  Internal  Organs. 
Transactions,  1964,  v.  10,  p.  400-405. 

Descriptors:  (*CannuIatloa,  Medical  equ^ment), 
(^Medical  equipment,  Cannulatlon),  Peritoneum, 
Diseases,  Abdomen,  Medical  research.  Pathology, 
Edema.  Surgical  techniques.  Infections. 

E^qperiences  using  an  indwelling  peritoneal  cannula 
designed  to  permit  repeated,  chronic  dialysis  without  need 
for  repeated  paracentesis  are  discussed.   The  device  is 
inserted  into  the  peritoneal  cavity  through  a  trocar, 
accomodates  standard  dialysis  catheters,  and  remains  in 
place  between  dlalytic  procechires.   In  general,  the 
cannula  has  been  useful;  continuing  modifications  should 
increase  ite  safety  and  utility. 


AD-603  156 
OTS  Prices; 


Dlv.    16 
HC  $1.00/MF  $0.50 


Naval  Medical  School,  Betbesda.  Md. 

APPUCATION  OF  THE  AGAR- AGAR  ELECTROPHORETIC 

METHOD  TO  ISOLATION  OF  SOLUBLE  PROTEINS  IN 

NERVE  TISSUE, 

by  A.  V.  Palladln  and  N.  M.  Polyakova.   10  Apr  64,  lip 

TT  64  19543 

Unclassified  rqwrt 

Zasosivamiya  Metodu  Elektroforezu  na  Agar-Agazi  dlya 
Rozdilennya  Itozchlnnikh  Bllkll  Nervonoi  Tkanlnl,  trans. 
at  Ukraylns'k(yl)  Blc4d)lmlch(nyl)  Zhum(al)  (USSR)  1959, 
T.  31  (no.  3)  p.  307-311. 


Descriptors:  (•Electrophoresis,  Nerve  fibers).  (*NerTe 
fibers.  Electrophoresis),  (•CoUoids,  Electrophoresis), 
Tissues  (Biology),  Central  nervous  system.  Lipoproteins, 
Blood  serum.  Liquid  filters.  Paper.  Laboratory  equip- 
ment. Test  methods,  SolubiUty.  Biochemistry.  USSR. 

A  method  of  electrophoresis  using  agar- agar  in  lieu  a< 
filtering  paper  in  order  to  lessen  protein  adsorption  was 
investigated.   Satisfactory  results  were  obtained  in  the 
isolation  of  the  proteins  of  nerve  tissue.   The  agar  also 
made  it  possible  to  demonstrate  a  greater  number  of 
globulin  fractions  than  was  possible  with  paper 
electrophoresis. 


AD-603  186  Div.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Medical  Research  Inst.,  Bethesda,  Md. 

EFFECTIVE  TEMPERATl^E  SCALE  AND  ITS 

MODIFICATIONS. 

Rept.  DO.  6, 

by  David  Minard.    12  Mar  64.    15p 

Pro).  MR005  01  0001  01 

Unclassified  report 

Descriptors:   (*Temperature,  Scale).  (*Tolerances 
(Physiology),  Heat).  Stress  (Physiology),  Body 
temperature.  Humidity,  Cooling,  Evaporation, 
Adaptation  (Physiology),  Thermometers,  Heat  transfer. 

Although  empirically  derived  from  immediate  thermal 
sensations,  the  Effective  Temperature  scale  shows  agree- 
ment with  physiological  responses  to  the  thermal  .en- 
vironment over  a  wider  range  of  temperature  conditions  • 
than  scales  whose  application  Is  limited  to  the  thermoregu- 
latory zone  of  evaporative  cooling.   Simplicity  in  Ite  ap- 
plication is  a  further  advantage.    For  practical  purposes  the 
Corrected  Effective  Temperature  of  Bedford  using  the  globe 
temperature  in  place  of  the  dry  bulb  temperature  takes 
adequate  account  of  the  additional  stress  imposed  by  ra- 
diant heat  loads.   Although  theoretically  better  founded,  the 
Effective  Temperature  Including  Radiation  (ETR)  of  Yaglou 
which  requires  correction  of  the  wet  bulb  for  the  observed 
dew  point  and  correction  of  the  globe  temperature  for  ab- 
sorptivity of  clothing  Is  not  significantly  different  from  the 
CET  when  derived  from  the  same  environmental  data.   The 
Wet  Bulb-Globe  Temperature  (WBGT)  Index  of  Yaglou  is  a 
simplified  version  of  the  Effective  Temperature  scale 
corrected  for  radiation.   No  direct  measurement  of  wind 
velocity  is  required.   Within  the  range  of  natural  environ- 
mental heat  stress  conditions  for  which  it  was  intended  the 
WBGT  Index  shows  close  agreement  with  the  CET  and  ETR. 
Evaporative  heat  loss  as  a  measure  of  physiological  strain 
correlates  equally  well  with  all  three  of  these  Indices  <rf 
heat  stress.    (Author) 


AD-603  191  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Royal  Hospital  for  Sick  Children,  Edinburgh  (Scotland). 

STUDIES  IN  THE  POST  TRAUMATIC  PATIENT.    SODIUM 

BALANCE  STUDIES  FOLLOWING  THERMAL  INJURY. 

Annual  technical  status  rept.  for  1  Jun  62-31  May  63, 

by  Anne  B.  Sutherland  and  A.  D.  R.  Batobelor. 

31  May  64,  24p 

Contract  DA91  591EUC2446 

Unclassified  report 

Descriptors:  (*Bums,  Body  fluids).  (*Body  fluids. 
Bums),  (♦Sodium  compounds.  Excretion),  Electrolytes 
(Physiology),  Adulte,  Children.  Electrolytes  (Physiology), 

Healing,  Urine. 

Long  term  sodium  balance  studies  were  carried  out 
following  burning  injury  of  varying  extent  and  depth  in 
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•dutts  and  cldldren.  The  methods  used  ire  described  in 
detail.   The  sodium  load  is  comparable  Ihr  any  extent  of 
bum  independent  of  the  age  of  the  patient.   Urinary  sodium 
excretion  in  the  early  phase  varies  from  patient  to  patient, 
those  with  similar  injury  showing  marked  differences  in 
the  duration  and  intensity  of  the  sodium  retention.   The 
sodium  lost  in  the  exudate  over  this  period  ddes  not  (4^>ear 
to  have  any  influence  on  the  urinary  loss.   In  some  patiente, 
there  is  a  close  correlation  between  urine  volume  and 
sodium  output,  while  in  others  there  is  complete  dissociation. 
Thus  urine  volume  gives  no  indication  as  to  the  amount  of 
sodium  being  excreted.   The  loss  of  sodium  in  the  exudate 
during  this  early  period  was  large  in  every  instance,  and 
may  exceed  the  urinary  loss.   Througjiout  the  whole  period 
of  study,  the  sodium  content  of  the  exudate  reflects  accu- 
rately the  state  of  the  bum  wound,  rising  as  the  slough 
separates  and  falling  as  skin  cover  is  achieved.   Unless 
exudate  losses  are  included  throughout  sech  studies,  a  com- 
pletely false  picture  of  the  sodium  balance  is  obtained.   The 
differences  between  adulte  and  children  were  found  to  be  of 
a  minor  nature. 


AD-603  244 
OTS  Prices: 


Dlv.    16,  4 
HC  $2.00/MF  $0.50 


Harvard  Univ.,  Boston,  Mass.  Medical  School. 
MOLECULAR  STRUCTURE  AND  DIFFUStONAL  PROC- 
ESSES ACROSS  INTACT  EPIDEItMIS. 
Final  comprehensive  summary  rept.,  Jul  63-J\il  64, 
by  Robert  J.  Schetq)lein.  Jul  64.  50p         , 
Contract  DA18  108AMC148A  I 

Unfilaaaifled  report 

Descriptors:  (*Skln,  Permeability),  (*A]oobol8,  Diffu- 
sion), Membranes  (Biology).  Porosity,  Tissues  (Biology). 
Organic  con^wunds.  Molecular  structure.  Temperature, 
Heat  of  activation.  Viscosity,  Phase  studies. 
Thermodynamics.  | , 

The  permeabilities  of  the  homologous  sertes  of  straight 
chain  alcohols  CI  -  C8  through  human  epidermal  mem- 
branes were  investigated.   In  this  series  a  smooth  de- 
crease in  the  polar  character  of  the  molecules  occurs. 
(Since  the  molecular  volume  increases  only  by  approxi- 
mately a  factor  of  four  within  the  series;  the  effect  of  In- 
creasing molecular  size  on  the  diffusion  rate  is  negligible 
l.e.  a^rox.  1.6).   Permeability  constante  were  obtained  for 
each  alcohol  as  a  function  of  teo^wrature  (0  -  60C)  and 
aoUvaUon  energies  were  computed.   Permeability  constante 
were  compared  with  olive  oil-water  partition  coefflciente 
and  with  stratum  comeum-water  partltton  coefficients. 
(Author) 


AD-603  253  Div.    16 

OTS  Prices:  HC  $2.00/MF  $0.50 

Tulane  Univ.,  New  Orleans,  La.  School  of  Medicine. 
STUDIES  OF  RESPIRATORY  FUNCTION  FOLLOWING 
THORACIC  AND  THORACO-ABDOMINAL  INJURIES: 
(1)  PULMONARY  COMPLL\NCE;  (2)  ALVEOLAR 
VENTILATICW:  (3)  INSPIRED  GAS  DISTRIBUTION; 

(4)  VENTILATION  AND  GAS  EXCHANGE; 

(5)  VENTILATION-PERFUSION  IMBALANCE. 
Final  rept.  for  Jul  57-31  Jul  64. 

by  Moitoo  M.  Zlsklnd  and  Oscar  Creech,  irh 
31  Jul  64,  36p  II 

Cootreot  DA49  007md79«  ' ' 

Unol«ssifled  report 

Descriptors:  (^Respiration,  Wounds  and  tajurles), 
(•Wounds  and  injuries,  Respiration),  Surgery,  Oxygen, 
Oxygen  consumption.  Carbon  dioxide.  Medical  examin- 
atloo.  Blood  analysis.  Ph.  Therapy,  PathUogy,  Lungs. 
Thorax.  Abdomen.  I 
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Observations  on  subjecte  with  penetrating  and  Uunt 
acute  chest  injuries  were  extended.   DetermlnaticMiB  of 
ventilation,  arterial  blood  gases  and  pH  were  made. 
The  presence  of  mild  hyperventilation,  increased 
respiratory  frequency,  reduced  tidal  volume  and  in- 
creased dead  space  ventilation  were  confirmed.   Car- 
bon dioxide  retention  was  a  very  uncommon  finding. 
However,  arterial  oxygen  unsaturation  was  frequent 
and  is  best  e;qplalned  by  in^)aired  ventilation-perfusion 
relationships  within  injured  and  collapsed  lung.   In 
such  instances,  it  was  often  inyiosslble  to  produce  full 
oxygen  saturation  when  the  subject  inspired  100  per  cent 
oxygen.   This  state  tended  to  persist  and  was  encoun- 
tered on  determinations  made  ten  to  fourteen  days  after 
the  original  injury.   Attempte  to  alter  venous  admixture 
by  changing  the  position  of  the  patient  produced  variable 
resulto.   Twelve  patiente  with  crush  injuries  of  the  chest 
with  flail  motion  of  a  portion  of  the  chest  wall  were 
also  studied.   In  this  group  minute  ventilatory  volume, 
respiratory  frequency  and  dead  space  ventilation  were 
usually  increased.    The  tidal  volume  was  low.   The 
arterial  PC02  was  usually  reduced.   Only  one  case 
of  severe  C02  retention  with  a  PC02  of  85  mm.Hg.  was 
encountered.   This  patient  also  had  extensive  ahfinmtimi 
injuries.   Arterial  oxygen  unsaturation  was  the  usual 
finding.   It  was  impossible  to  produce  full  oxygen  satu- 
ratton  following  the  administration  of  100  per  cent 
oxygen  in  any  of  the  cases.    (Author) 


AD-603  257 
OTS  Prices: 


Dlv.    16 
HC  $1.00/MF  $0.50 


Naval  Medical  Research  Inst.,  Bethesda,  Md. 

ALTERATIONS  IN  GLYCOLYSIS  BY  CELL-FREE 

RAT  BRAIN  HOMOGENATE  UNDER  HIGH  OXYGEN 

PRESSURE. 

Research  rept.  no.  3, 

by  J.  J.  Thomas.  Jr..  E.  M.  N^>tune.  Jr..  and 

H.  C.  Sudduth.  12  Dec  63.  lip 

ProJ.  MR005  14  3001  02 

Unclassified  report 

Descriptors:  (*Glycolysls,  Brain).  (•Toxicity,  Central 
nervous  system).  (•Oxidation.  Lactates),  (•Toxic  toler- 
ances. Brain),  Oxygen,  Pressure,  Tissues  (Biology), 
Metabolism,  Nitrogen,  Pyruvates,  Poisoning,  Potas- 
sium compounds.  Cyanides,  Rodente,  Enzymes. 

Glyoolysls  in  cell-fi«e  rat  brain  bomogenate  was  studied 
by  lactate  production  under  anaerobic  and  aerobic  condi- 
tions, and  at  high  pressures  of  oxygen  (HOP),  usually 
5  atm.  absolute.   Glycolysis  was  markedly  uid  rapidly 
increased  at  high  oxygen  pressure,  more  so  with  phos- 
phate buffer  alone  than  with  combined  phosphate  and 
bicarbonate  buffers.   The  HOP  effect  mimicked  a 
Pasteur-like  effect  in  this  system  and  also  resembled 
the  effecte  of  sodium  azide  and  of  potassium  cyanide 
«;qx)n  the  system.   This  HOP  response  depended  vtpon 
the  total  oxygen  pressure,  not  the  total  mechanical  gas 
pressure  per  se.  Varying  phosphate  concentration  had 
no  significant  effect  on  the  response.   f>yruvate  also 
accumulated  under  HOP.  (Author) 


AD-603  259  Dlv.    16,^ 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Medical  Research  Inst.,  Bethesda.  Md. 

HEAT  STRESS  DURING  TRAINING  OPERATICMS. 

Research  rept.  no.  8, 

by  David  Minard.   12  Mar  64,  5p 

ProJ.  MR005  01  0001  01 

Unclassified  report 

Descriptors:  (•Heat  tolerance,  BUlitary  training). 


73 


Division  16  •  MEDICAL  SaENCES 


(♦MlUtaiy  personnel.  Heat  tolerance),  (*Abci*inatlia- 
tion.  Military  personnel),  Pbyslcal  fitness,  Enviroo- 
mental  tests.  Medical  eramlnatlon.  Electrolytes 
(Physiology),  Stress  (Physiology),  Tolerances  (Physi- 
ology). Fatigue  (I^iysiology),  Performance  (Human), 
Dehydration,  Temperature,  Tropical  regions. 

The  effects  of  a  sudden  change  of  enrlronment— &T>m  a 
cool  to  a  hot  climate—were  studied  during  military 
training  operations.   The  lack  of  acclimatization  in 
physically  fit  combat  units  resulted  In  measurable  heat 
strain,  dehydration,  and  salt  deficiency  as  well  as  in  a 
marked  deterioration  at  performance. 


Ar)-603  260  DlT.    16,  23 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Medical  Research  Inst.,  Bethesda,  Md. 

ENGINEERING  IN  BIOMEDKAL  RESEARCH, 

by  H.  T.  Meryman.   9  Jan  64,  ep 

NMRI LR64  1  .       ,^_.  _^ 

Unclassified  report 

Presented  at  the  First  National  fiistrumenUtion  Socie^ 
of  America  Biomedical  Sciences  Instrumentation  Sym- 
posium, Los  Angeles,  Calif.  U-18  Jun  63;  pub.  in 
Biomedical  Sciences  In-^rTW^Htl""   1^63,  ▼.  1, 
p.  67-69. 

Descriptors:  (*Medical  research.  Engineering  personnel), 
(•Biophysics,  Engineering  personnel),  (•Engineerli^ 
personnel.  Biophysics),  Medical  personnel.  Medical 
equipment.  Biochemistry,  Engineering,  Education, 
Instnimmtati(xi. 

The  significance  of  interdisciplinary  science  is  discussed. 
The  urgent  need  for  engineers  in  support  of  biomedical 
research  and  technology  is  emphasized. 


AD-603  261  DiT.    16,  29 

OTS  Prices:  HC  $1.00/Mr  $0.50 

Naval  Medical  Research  Inst.,  Bethesda,  Md. 

PRACTICAL  SOLUTIONS  TO  PROBLEMS  OF 

THIRST  IN  CLOSED  OR  OPEN  SPACES. 

Research  rept.  no.  3, 

by  Julius  Sendroy,  Jr.  27  Jan  64, 1^ 

Proj.  MR005  02  0011 01  ,       ...  ^  ^ 

Unolasslfled  report 

Descriptors:  {•Space  medicine.  Thirst),  (•Thirst. 
Survival).  ('Sea  water.  Desalination),  (*Urine.  Purifica- 
tion), Water,  Stress  (Physiology),  Astronauts,  Distilla- 
tion, Freeze  drying.  Salts,  Environmental  tests.  Tox- 
icity, Tissues  (Biology),  Rodents,  Space  environmental 
conditions.  Space  fllgtt. 

A  review  is  given  of  work  done  at  these  laboratories  on 
the  problem  of  obtaining  an  adequate  supply  of  water  for 
drinking  purposes,  under  conditions  of  unusual  stress 
such  as  may  be  e^qjerlenced  by  survivors  of  shipwreck 
at  sea.  or  by  the  passengers  of  a  space  vehicle.   The 
experimental  and  practical  development  of  a  chemical 
briquet  which  converts  sea  water  to  a  potatde  fluid  is 
described,  for  the  use  of  casteways  at  sea.   Several 
chemical  approaches,  and  an  ultimate  physical  one  In- 
volvii^  the  principle  of  freeze-drying.  are  used  to 
produce  potable  water  from  urine  in  a  repetittous  se- 
quence of  physiological  and  pfaysiooocbemteal  cycling 
of  this  vital  fluid.  (Author) 

AD-603  300  Oiv.    16,  23 

OTS  Prices:  HC  fLOO/HF  $0.50 

Naval  Medical  Research  Inst.,  Bethesda,  Md. 


HBAT  CASUALTIES  IN  THB  NAVY  AND  MAHINf 
CORPS  1959-1962  WITH  APPENDICES  ON  THE  FIELD 
USE  OF  THE  WET  BULB-OL088  TIMPERATURE  INDEX, 

Beiit  no.  7, 

by  David  Mlnard  and  R.  L  O'Brien.   13  liar  64,   aip 

Pzol.  MROOS  01  0001  01 

UnolaMlfled  report 

Descriptors:  (*Heat  tolenmoe.  Military  personnel). 
(•Military  perscnmel.  Heat  tolerance),  (*Accllmatlxatloa, 
Military  personnel).  MlUteiy  training.  Stress  (Phystology), 
Marine  Corps,  Navy.  Thermometers.  Debydratton. 
Clothing.  Temperature,  Heat  production  (Btology), 
Humidity.  Adaptation  (Phystology).  Casualties.  Diseases, 
Exercise. 

An  effective  program  for  prevention  of  heat  casualties  Is 
discussed.   It  is  based  on  Oie  concept  that  the  total  heat 
load  Imposed  on  the  trainee  by  cllmaUc  heat  stress  in 
combination  with  elevated  rates  of  internal  heat  production 
induced  by  exercise  can  be  maintained  within  his  phystol- 
ogical  capacity  by  adjusting  work  load  downward  as 
environmental  heat  stress  mounte.   (Author) 


AD-603  302  Dlv.    16 

OTS  Prices:  HC  $3.00/MF  $0.50 

Army  Medical  Btomechanlcal  Research  Lab.,  Walter 

Reed  Army  Medical  Center,  Washington,  D.  C. 

ANNUAL  PROGRESS  REPORT,  1  JULY  1963-30 

JUNE  1964. 

30  Jun  64.  53p 

Pro).  RCS  MEDDH288  _.-^  ,.«„- 

Unclassified  report 

Descriptors:  (•Prosthetics.  Abstracting).  Design.  Medi- 
cal equipment.  Mechanical  organs.  Arms.  Feet,  Hands, 
Legs,  Face.  Plastic  surgery,  Jointo  (Phystology). 

The  status  of  research  In  Oie  construction  and  design  of 
48  different  prosthetic  devices  is  summarized.   Each  mun- 
mary  includes  the  purpose  of  the  device,  the  progress  in 
the  designing  of  tte  device,  and  a  summary  of  the  project, 
wiOi  conclusions. 


AD-603  309  Dlv.   16.  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Radtologtoal  Defense  Lab.,  San  Francisco,  Calif. 

SKDJ  CONTACT  TRANSFER  OF  TRITIUM  FROM  BRASS, 

by  M.  E.  Hutehln  and  B.  E.  Vaughan.    29  Jun  64,    19p 

Task  MROOS  08  5200 

NRDL  TR761 

Unclassified  report 


Descriptors:   (*Skln,  Radtologioal  contamination). 
(•Brass,  Radiological  contamination),  (•Tritium. 
Radtologtoal  contamination).  Radioactive  isotopes. 
Diffusion,  Metabolism.  Body  fluids.  Excretion.  Urine. 
Sclntillatton  counters.  Healtii  phystos. 

It  Is  shown  that  contact  of  skin  with  contaminated  metal 
can  facilitate  the  transfer  of  trtUum,  that  the  radto- 
activity  absorbed  onto  the  skin  enters  the  body  water,  and 
that  it  follows  the  metabolic  pattern  of  tritium  entering  by 
other  modes.   Trittum  In  the  skin  was  determined  after 
converting  all  forms  to  tritiated  water  by  dry  combustion. 
Standardized  exposures  were  checked  by  liquid  scintlllatlca 
oounting.   Curves  tor  the  disappearance  of  tritium  in  the 
skin  could  be  resolved  into  0.3,  3,  and  14  day  half-times, 
and  after  15  days  there  was  little  difference  between  wet 
and  dry  tissues.   The  accumulative'  excretion  curves, 
based  on  ttie  noeasured  half-time  value  of  5.5  days  for 
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urine  radtoactlvlty.  showed  that  substanflsll: 

radioactivity  can  be  accounted  for  In 
(Author) 


bodjr 


ly  aU  <rf  the  skin 
water  by  38  days. 


AD-603  336  Dlv.    16.  12,  28 

OTS  Prioes:  HC  $1.00/MF  $0.60 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohto. 
RESERVE  OF  STRENGTH, 
by  A.  Nikolaev.  17  Jul  64,  lip 
FTD  TT64  160,  TT  64  71167 

lh44asslfled  report 

Unedited  rough  draft  trans,  of  Krj^'ya  Rddlny  (USSR) 
1963  &.  1^  no.  5.  p.  3-6. 

Descriptors:  (*Astronauto,  Phystoal  fitness).  (*Sp«oe 
flight,  Astronaute),  Manned  spacecraft.  Satellites 
(Artificial),  Space  btology.  Space  environmental  oondl- 
tioos.  Training,  Recreation,  USSR.  I 

A  popularized  account  of  the  flight  of  Vo«tok-3  by  Its 
pilot  is  followed  by  a  descriptton  of  the  pl^ical  oondl- 
tioning  program  practiced  by  Soviet  cosmonaute-in- 
training. 


AI>-603  334  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div..  Air  Force  Systems 

Command,  Wright-Patterson  AFB,  OWo. 

g  -  O:   CURRENT  PROBLEMS  IN  BIOAStftONAUTTCS, 

by  P.  OcUvian  and  D.  Crlstlan.  10  Jul  64,  15p 

FTD  TT64  556;  TT  64  71164 

Undassified  report 


Edited  trans,  of  StUnta  si  Telmica 
no.  1,  p.  19-21. 


1963.  T.  15, 


Descriptors:  (•Weightlessness,  Motion  stokness), 
(^Spacecraft.  Biologtoal  contamination).  (*Radar 
operators.  Visual  acuity),  ^ace  btology,  Astronaute, 
Training.  Pressure  suite,  Purificatton,  ^ace  enriroo- 
mental  conditions,  ^aoe  medtoine.  Rumania. 

Problems  in  btoastronauttos  presented  in  tfae  rqmrt 
include  weightlessness  and  motion  sickness,  sterillza- 
ttoo  of  spacecraft,  visual  Impairment  of  xpitx  observers, 
and  the  protective  clothii^  of  astronaute. 


AD-603  339  Div.   16 

OTS  Prioes:  HC  $1.00/MF  $0.50 

AeroqMwe  Medical  Research  Labs.  (6570111),  Wright- 
Patterson  AFB,  Ohto. 

MOTION  SICKNESS  SYMPTOMATOLOGY  OF 
LABYRINTHINE  DBFECTIVB  AND  NORKAL  SUBJECTS 
DURINQ  ZERO  GRAVITY  MANEUVERS, 
by  Robert  S.  Kellogg,  Robert  S.  Kennedy  «td 
Ashton  GraybteL  Jun  64.  24p 
ProJ.  7184.  NASA  Order  R-47,  TaSk  7184M 
AMRL  TDR64  47  | ' 

ujiclasslfled  report 


Prepared  In  cooperation  with  Naval  School  of  Avlatloa 
Medtoine,  Pensaoola,  Fla. 

Deacr4>tors:  (^Motion  sfokaess.  Welghtlsssness). 
(♦Weightlessness.  Motton  stekness).  Vestibular  ^iparatus. 
Stress  (Phystotogy).  Thresholds  (I%ystology),  Adaptation 
(Phystology).  Space  medicine.  Flight.  Jtnvtrounental  teste. 
MUltary  personnel.  Students. 
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Labyrinthine  defSctlve  (L-D)  and  normal  sobjecto  were 
flown  through  sero-gravlty  maneuvers  and  their  motton 
sickness  symptomatology  observed.  The  L-D  subjecte 
showed  no  8l|pis  of  motion  sickness,  whereas  64  percent  of 
the  normal  subjecto  developed  symptoms.   The  absence  of 
ftinctlonal  labyrinthine  mechantems  appreciably  decreased, 
and  probably  completely  eliminated.  susoeptlblUty  to  motion 
.  stokness  during  zero-gravity  maneuvers.  (Autfaot) 


AD-603  357  Div.    16.  4,  30 

OTS  Prices:  HC  $1.75/MF  $0.7B 

Isomet  Corp.,  PaUsades  Park,  N.  J. 

CARBON  DIOXIDE  REDUCTION  SYSTEM. 

Summary  rept.  for  Jan  62-Jan  64, 

by  H.  Chandler.  May  64,  68p 

Contract  AFS3  657  8066,  ProJ.  6373,  Task  637302 

AMRLTDR64  43 

Unclassified  report 

Descriptors:  (*Closed  eoologtoal  systems.  Reqilraticm), 
(•Carbon  dioxide.  Reduction  (Chemistry)),  (*^aoe  flij^. 
Reqiiration),  ^ace  medicine.  Electrolysis,  Instrumen- 
tation, Desipi.  Teste,  Electrolytes,  Voltage,  Manned, 
Yttriiun  con:ipound6.  Zirconium  compounds,  NtokeL 

An  automatteally  operated  carbon  dioxide  reduction 
system  was  developed,  fabricated  and  tested.   The  sys- 
tem was  designed  to  reduce  the  carbon  dioxide  equivalent 
to  that  produced  by  one  man,  and  to  produce  carbon  and 
oocygen.    A  system  such  as  this  is  required  for  providing 
respiratory  support  for  man  on  extended  space  missions. 
The  program  was  conducted  in  three  phases:   (1)  develop- 
ment of  system  oomponente.   (2)  experimental  determi- 
nation of  sjrstem  design  parameters,  and  (3)  fabrtoatton 
and  testing  of  an  engineering  model.   Suooessftil  opera- 
tton  of  the  englneertog  modd  demonstrated  the  feasi- 
bUity  and  ease  of  operation  of  the  system.  Reoonmten- 
dations  are  made  for  Improvli^  the  system  and  for 
future  woric  (Autboz) 


AD-603  393  Dlv.   16,  7 

OTS  Prices:  HC  $1.00/MF  $0.60 

Foreign  Teoh.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

DEVICE  IMITATING  NERVE-CELL  CHARACTERISTICS 

by  L.  A.  Rivlln.   9  Jul  64,  4p 

FTD  TT64  494;  TT  64  71168 

Unclassified  report 

Utaedlted  rough  draft  trans,  ot^usslaij  patent  nr. 
161885,  appL  nr.  763117/36-34.  7  Feb  63,  p.  1-3. 

Descriptors:  (•Nerve  cells.  Anatomical  otodds), 
(*Anatomtoal  models,  Nerve  cells).  Electrical  equip- 
ment. Magnetic  fields.  Electric  currente.  Electrodes, 
Capacitance,  Resistance  (Electrical),  USSR. 

A  device  which  simulates  the  *^not1ons  of  a  nerve  cell 
is  described.   For  the  purpose  of  increasii^  the  rapidity 
of  the  acticn,  an  evacuated  ladder-type  retardation  sys- 
tem located  la  a  constant  magnetto  field  is  used,  and 
ti>e  cathodes  of  the  system  are  connected  to  the  nega- 
tive pole  of  the  source  of  energy  thnx^  rbsostat- 
capaoitance  clrculto. 


AD-603  395  Dlv.   16 

OTS  Prices:  HC  $1.00/MF  $0.60 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 
Wright-Patterson  AFB,  Ohto. 
INTRACARDIAC  PHCmOGRAPHY. 
7  JU164,  3p 
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FTD  TT64  512;  TT  64  711T0 


Unclassified  report 


Unedited  roiu^  dratt  trans,  of  Tektanika  Molodeztal 
(USSR)  1963^.  31)  no.  6,  p.  13. 

Descriptors:  («Cardloyascular  diseases.  Diagnosis), 
(«Medlcal  equipment.  Cardiovascular  diseases). 
Heart,  Sotind,  Amplifiers,  Electrical  equipment. 
Barium  compounds,  USSR. 

An  instrumept  designed  to  penetrate  the  heart  cavity  to 
facilitate  the  detection  of  cardiovascular  disease  is 
described.    It  consists  of  a  probe,  an  amplifier,  and  a 
power  source. 


AD-603  417  Dlv.    16 

OrS  Prices:  HC  $1.00/MF  $0.50 

Civil  Aeromedlcal  Research  Inst.,  Oklahoma  City,  C*la. 
MECHANISM  OF  AUTOREGULATION  IN  THE  INTACT 

KIDNEY, 

by  Lemer  B.  Hlnshaw,  Thomas  E.  Emerson,  Jr.,  and 

Charles  M.  Blake.   Dec  63,    17p 

CABI 63  32  .       .«  ^  _ 

Unclassified  report 

Descriptors:   (♦Kidneys,  Blood  circulation).  Blood 
pressure.  Dogs. 

The  subject  of  the  Investigation  is  the  mechanism  of 
autoregulation  of  blood  flow  in  the  Intact  kidney.   The  left 
kidney  of  the  anesthetized  dog  was  exposed  via  a  flank 
approach.  Renal  venous  outflow  was  measured  during 
control  periods  and  following  separate  elevations  of  renal 
artery  pressure,  renal  vein  pressure,  and  ureteral  pres- 
sure.   Extravascular  pressure  (tissue  pressure)  was 
estimated  by  obtaining  values  of  (a)  deep  vein  pressure; 
(b)  needle  pressure;  (c)  and  (d)  large  vein  pressure  and 
ureteral  pressure  elevations   resulting  in  significant 
decreases  in  renal  blood  flow.    Results  are  in  agree- 
ment with  previously  reported  studies  regarding  the 
important  role  of  extravascular  pressure  in  autoregula- 
tion.  Increases  in  renal  artery  pressure  result  in  ele- 
vations of  extravascular  pressure  which  compress  the 
renal  vasculature.   Increases  in  renal  vein  and  ureteral 
pressures  did  not  decrease  renal  blood  flow  until  ap- 
proximating or  exceeding  resting  tissue  pressure.   Re- 
sults from  carotid  artery  occlusion  experiments  indi- 
cate tliat.  extrarenal  humoral  influences  may  be  super- 
imposed on  the  autoregulatory  phenomenon.    (Author) 


AD-603  418  Dlv.    16 

OTS  Prices:  HC  $1.00/JiIF  $0.50 

ClvU  Aeromedlcal  Research  Inst.,  Oklahoma  City,  Cfcla. 

A  METHOD  FOR  THE  MEASUREMENT  OF 

PHYSIOLOGK  EVAPORATIVE  WATER  LOSS, 

by  Thomas  Adams,  Gordon  E.  Fvmkhouser,  and 

Warren  W.  Kendall.   Oct  63,    18p 

CAM  63  25 

Unclassified  report 

Descriptors:   (*Perspiratlon,  Stress  (Physiology)), 
(♦Stress  (Physiology),  Perspiration),  (♦Exposure,  Heat), 
Diagnostic  agents,  Medical  equipment.  Thermal  con- 
ductivity. Heat  tolerance.  Exposure,  Stress  (Psychol- 
ogy), Instrumentation,  Aviation  medicine,  Water  vapor. 
Aviation  medicine. 

The  precise  measurement  of  evaporative  water  loss  is 
essential  to  an  accurate  evaluation  of  this  avenue  of  heat 
loss  in  acute  and  chronic  exposures  to  heat.   In  psycho- 
logical studies,  the  quantitative  measurement  of  palmar 
sweating  plays  an  equally  important  role  in  establishing 


an  index  of  emotional  stress  and  anxiety.   This  report 
describes  a  technique  for  measuring  local  sweat  re- 
sponse which  is  relatively  inexpensive,  highly  stable 
and  accurate.   Basically,  the  system  uses  a  thermal 
conductivity  cell  for  the  detection  of  water  vapor  in 
an  air  stream  passing  over  ti»e  sldn.   A  ntethod  for 
calibration  of  the  unit  and  examples  of  its  application 
in  physiological  and  psychological  testing  are 
described.   (Author) 


AD-603  419  Dlv.    16,  28 

OTS  Prices:  HC  $2.00/MF  $0.50 

Civil  Aeromedlcal  Research  Inst.,  Oklahoma  City,  OUa. 
TASK  -  CONTROL  OF  AROUSAL  AND  THE  EFFECTS 
OF  REPEATED  UNIDIRECTIONAL  ANGULAR  ACCEL- 
ERATION ON  HUMAN  VESTIBULAR  RESPONSES, 
by  WUllam  E.  CoUins.   Nov  63,   27p 

CARI 63  29  .       ,*  ^  _ 

Unclassified  report 

Descriptors:   (♦Acceleration  tolerance.  Vestibular 
apparatus),  (♦Vestibular  apparatus.  Acceleration 
tolerance).  Acceleration,  Vibration,  Learning,  AdapU- 
tion  (Physiology),  Hearing,  Vision.  Auditory  perception. 
Stimulation,  Sensory  mechanisms.  Visual  perception. 
Sensory  deprivation.  Motivation,  Aviation  medicine. 
Deceleration. 

Subjects  were  exposed  to  a  10-day  habituation  series  of 
200  CW   accelerations  in  total  darkness  while  perform- 
ing attention-demanding  tasks.    Decelerations  were  sub- 
threshold.   Preliminary  and  post-tests  indicated  that 
slow-phase  nystagmus  and  duration  of  the  ocular  re- 
sponse declined  bidirectionally  as  a  function  of  the 
habituation  trials,  but  frequency  of  nystagmus  in- 
creased during  the  stimulus  period  and  for  a  few 
seconds  thereafter.   These  changes  were  approximately 
equal  for  both  CW  and  CCW  stimulation.    Measurements 
of  subjective  velocity  were  obtained  during  several  pre- 
and  post-trials  but  never  during  the  habituation  series. 
A  decline  in  the  intensity  of  the  sensation  to  CW  accel- 
eration, but  not  to  CCW  stimulation,  was  produced  by 
the  habituation  series.   A  second  post-test  given  after 
one  month  with  no  intervening  stimulation  showed 
Uttie  or  no  restoration  of  nystagmus.    However,  the 
subjective  reaction  demonstrated  a  clear,  albeit  in- 
oomplete  pattern  of  recovery.    (Author) 

AD-603  451  Dlv.    16 

OTS  Prices:  HC  $2.00/MF  $0.50 

National  Taiwan  Univ.,  Taipei  (China). 

STUDIES  ON  DISTRIBUTION  OF  ELAPINE  VENOMS 

IN  ANIMAL  BODIES  AFTER  ENVENOMATION, 

by  L.  F.  Tseng  and  C.  Y.  Lee.    1964,  34p 

Grant  DA  MD49  193  64G108 

Unclassified  report 

Descriptors:  (•Venoms,  Toxicity),  (♦Respiration, 
Venoms),  (♦Paralysis,  Venoms),  Electrophoresis, 
Radioactive  isotopes.  Labeled  substances.  Tissues 
(Biology),  Injection  (Medicine),  Decomposition, 
Chemical  analysis.  Toxic  tolerances.  Central  nervous 
system,  ReptUes,  Laboratory  animals.  Pathology, 
China. 

The  distribution  of  the  venom  of  Bungarus  multlclnctus, 
its  neurotoxins  (alpha-and  beta  Bungarotoxln)  and  the 
venom  of  Naja  naja  atra  In  the  animal  bodies  after 
envenomation  was  studied.   No  detectalJe  amount  of  the 
unlabelled  Bungarus-venom  was  found  in  tlie  C.  S.  F.  of 
rabbits  injected  intravenously  with  1  mgAg  (40  MLD)  of 
the  venom.   After  L  V.  injection  of  10  mgAg.  only  a  tiny 
amount  of  the  venom  (up  to  0.023  ±  0.007  mlcrograms/ml) 
was  detected  in  U»e  C.  S.  F.,  U»e  highest  C.  S.  F^plasma 
ratio  bein«  1/750  at  2  hr.  after  tiie  injectloa.   (Author) 
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AD-603  452  Div.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

National  Taiwan  Univ.,  Taipei  (China). 
STUDIES  ON  DISTRIBUTION  OF  ELAPINE  VENOMS  IN 
ANIMAL  BODIES  AFTER  ENVENOMATION.    A  NUCLE- 
OSIDE ISOLATED  FROM  THE  VENOM  OP  BUNGARUS 
MULTICmCTUS. 

Annual  progress  rept  for  Jul  63-Jun  64J 
by  Chen- Yuan  Lee.    1  Jul  64,  3p 
Grant  DA  MD49  193  64G108 

tfticlasslfled  report 

Descriptors:  (♦Respiration,  Venoms),  (»Venoms, 
Nucleosides),  (♦Paralysis.  Venoms),  Toxic  tolerances) 
Radioactive  isotopes,  Labeled  substances,  Patlwlogy 
Tissues  (Biology),  Reptiles,  Laboratory  animals, 
Injection  (Medicine),  Cmtral  nervous  system,  China. 

The  distribution  of  the  venom  of  Bunganiia  multlclnctus. 
Its  neurotoxins  alpha-and  beta-Bungarotoxln)  and  the  venom 
of  Naja  naja  atra  in  animal  bodies  after  envenomation  was 
studied.   In  rabbits  injected  with  the  1131-labeUed  Bungarus- 
venon,  alpha-and  beta-Bungarotoxlns,  and  cobra  venom 
respectively  at  a  dose  of  1  mg/kg.  radloaotivity  could  be 
detected  in  the  C.S.F.  at  15  mln.  after  injection.    However, 
the  C.S.F.  levels  are  too  low  to  account  for  the  rapid 
respiratory  paralysis  caused  by  these  venoms.    Evidence 
that  the  radioiodlnated  venom  may  undergo  decomposition 
In  the  animal  body  is  presented.    The  highest  radioactivity 
was  found  in  kidneys,  followed  respectively  by  lungs,  spleen, 
heart,  stomach,  intestines,  diaphragm  and  skeletal  muscle, 
with  the  lowest  in  the  brain,  which  is  less  than  1/100  of 
that  in  kidneys.   The  distribution  patterns  of  the  venoms 
given  subcutaneously  In  mice  were  similar  to  those  in 
rabbits  except  ttat  relatively  hl^er  radioactivity  was  found 
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in  the  G-I  tract.  It  is  concluded  that  the  neurotoxins  of 
elapid  venoms  pass  the  blood-brain  barrier  with  difficulty 
and  that  the  small  amount  of  the  venom  detected  in  the 
C.S.F.  will  hardly  account  for  the  rapid  paralysis  of  the 
respiratory  center.   (Author) 


AD-603  453  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

National  Taiwan  Univ.,  Taipei  (China). 

A  NUCLEOSIDE  ISOLATED  FROM  THE  VENOM  OF 

BUNGARUS  MULTICmCTUS, 

by  A-Ll  Wei  and  C.  Y.  Lee.    1964,  lip 

Grant  DA  MD49  193  64G108 

Unclassified  report 

Descriptors:  (♦Nucleosides.  Venoms),  (*Venoms, 
Nucleosides),  Reptiles,  Toxicity,  Electrophoresis, 
Absorption  spectrum.  Chromatographic  analysis. 
Chemical  analysis.  Starches,  Pentoses,  Phosphates, 
Blood  pressure.  Laboratory  animals,  China. 

During  isolation  of  neurotoxins  from  the  venom  of 
Bungarus  multicinctus  by  means  of  zone  electrophoresis 
on  starch,  a  non-protein  fraction  was  found  in  addition  to 
the  4  protein  fractions  obtained  previously,   it  shows 
maximum  absorbance  at  252  millimicrons,  positive 
Mollsch's  test  for  sugar  and  orcinol  test  for  pentose,  but 
negative  Lorlng's  test  for  phosphate.   It  also  shows  the 
same  Rf  value  as  guanosine  in  the  paper-chrdmatogram. 
Thus,  the  non-protein  substance  isolated  from  the  venom 
is  identified  as  guanosine.    Its  ccmtent  in  the  venom  was 
estimated  to  be  1.10*0.14%.    So  far  no  biological  effects 
could  be  attributed  to  the  presence  of  guanosine  in  the 
venom.   (Author) 
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17.  Metallurgy 


AD-603  050  Div.    17.  12 

OTS  Prices:  HC  $2.00/MF  $0.50 

Aerospace  Corp.,  Los  Angeles.  Calif. 

MICROPLASTICITY, 

by  R.  D.  Camahan.    15  Jul  64,  29p  TDIU69  4240  10  14 

Contract  AF04  695  269 

SSD  TDR64  124 

Uiiclasslfled  report 

Descriptors:  (*Straln  (Mechanics),  Metals),  (•Creep, 
Test  methods),  (*Plasticlty,  Metals),  Elasticity,  Deforma- 
tion. Test  equipment.  Crystal  lattice  defects,  Measuring 
devices  (Electrical  and  electronic),  InstrumenUtlon, 
Guidance,  Guided  missile  components.  Control  systems. 
Beryllium.  Steel,  Thermal  stresses.  Acceleration,  Nickel, 
Aluminum  alloys,  C<^9>er  alloys,  Niobiimi. 

The  report  presents  a  review  of  experimental  methods 
for  measurkig  plastic  deformation  that  occurs  at  strains 
of  approx.  0,000001  in./in.  plasUc.    Dislocation  theory  Is 
applied  to  predict  microstrain  values  for  selected 
engineering  materials,  and  calculated  and  experimental 
results  are  compared.   It  is  demonstrated  that  a  simplified 
Oieoretical  approach  can  be  used  to  predict  the  microstrain 
behavior  to  be  expected  for  typical  engineering  materials. 
(Author) 

AD-603  058  Div.    17 

OTS  Prices:  HC  $4.00/MF  $1.25 

Minnesota  Univ.,  Minneapolis. 

EFFECT  OF  STRESS  VARIATION  ON  CREEP  OF 

A  SUPER  ALLOY  AT  ELEVATED  TEMPERATURES. 

Rept.  for  1  Apr  63-30  Apr  64, 

by  Ryoichi  Koterazawa.  Jim  64,  118p 

Contract  AF33  657  7453,  Proj.  7351,  Task  735106 

ML  TDR64  166 

Unclassified  report 

A  portion  of  this  document  is  non-reproducible. 

Descriptors:  ('Steel,  Creep),  (•Creep,  Heat-resistant 
metals  and  alloys),  (*Stres8es,  Creep),  Frequency, 
Frequency  shift.  High  frequency.  Tensile  properties, 
metallography.  Niobium  alloys.  Test  equipment.  High- 
temperature  research.  Fatigue  (Mechanics),  Steel, 
Stainless  steel.  Cobalt  alloys,  Chromium  alloys.  Nickel 
alloys.  Molybdenum  alloys.  Tungsten  alloys. 

An  investigation  was  condtxsted  to  evaluate  the  effect  of 
cyclic  stress  on  the  creep  of  a  super  alloy  at  elevated 
temperature.   Special  attention  was  given  to  the  fre- 
quency effect,  and  experiments  were  carried  out  for  a 
wide  range  of  frequencies,  from  one  cycle  per  day  to 
300  cycles  per  minute,  where  test  data  are  lacking. 
Results  of  experiments  showed  that  there  is  a  rela- 
tively narrow  transient  range  of  frequencies  where 
the  effect  of  frequency  is  larg^  and  that  this  transient 
range  shifts  quite  regularly  with  the  change  of  stress 
and  temperature.   The  strengthening  of  material  by 
cyclic  stress  was  found  to  be  an  important  controlling 
factor  of  this  phenomenon.    However,  another  factor, 
recovery  effect,  was  found  to  be  more  significant. 
Some  deteriorating  of  the  material  was  observed  in 
tbe  case  where  the  rest  period  is  much  larger  than 
the  loading  period.    Also,  cycle  dependent  fatigue 
damage  was  observed  in  the  case  of  high  alternating 
stress  at  high  frequency.  (Author) 

AD-603  066  Div.   17,  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

Brush  Beiylllum  Co..  Cleveland.  Ohio. 


DEVBLOPMBNT  OF  VKRY  HUH  STRftNQTH  bKBTLLIUM 

WIRE. 

Bimonthly  rept.  no.  3,  6  Apr-6  Jun  64, 

by  E.  A.  Murphy  and  R.  G.  O'Rouike.  6  Jun  64,  40p 

BCC  360  243 

Contract  NOw64  0162c 

Unclaaslfied  report 

Deacr^itorB:  (*Drawlng  (Machine  processing).  Beryllium). 
(•Beryllium.  Wire).  (•Wire.  BeiylUum).  Beryllium  alloys. 
Copper  alloys.  Iron  alloys.  Tensile  properties.  Grain 
structures  (Metallurgy),  Beryllium  compounds.  Oxides, 
Hardening,  Extrasioo. 

The  results  of  work  directed  toward  development  of  a 
process  to  produce  high  strength  beryllium  fine  wire  are 
described.    Material  chemistry  for  the  5%  copper-beryllium 
and  0.48%  iron-berylUum  alloys  is  listed.   The  beryllium- 
iron  alloy  was  found  not  adaptable  for  the  warm-drawing 
technique.    Drawability  of  the  fine-grained  materials  was 
found  to  decrease  with  decreased  grain  size  and  increased 
oxide  content.  (Autboii 


AD-603  067  Div.    17 

OTS  Prices:  HC  $1.00/MF  $0.50 

Materials  Research  Lab.,  Inc.,  Richton  Park.  m. 
THE  USE  OF  STRAIN  SOFTENING  TO  IMPROVE  THE 
PROPERTIES  OF  REFRACTORY  METALS. 
Quarterly  progress  rept.  no.  2,  1  Mai^31   May  64, 
by  E.  J.  Rlpling  and  S.  Zager.  31  May  64,  18p 
Contract  NOw64  0247c 

Unclassified  report 

Descriptors:  (•Molybdenum  alloys.  Cold  working). 
(•Refractory  metals.  Cold  woiklng),  (•Transition  temper- 
ature, Molybdenum  alloys),  Tltaniimi  alloys.  Ductility, 
Tensile  properties.  Sheets,  Fracture  (Mechanics), 
Stresses,  Industrial  equipment,  Deformatloa,  Recovery. 
Rolling  (Metallurgy). 

Work  has  been  continuing  to  determine  the  flexing  proce- 
dure that  will  result  in  the  maximum  lowering  of  transition 
temperature.   Unfortunately,  the  scatter  in  NDT  for  the 
most  recently  obtained  heat  of  Mo-0.5  Ti  alloy  is  so  broad 
(approximately  80F)  It  has  been  difficult  to  evaluate  prop- 
erty changes.    Attempts  will  be  made  to  reduce  the  scatter 
range  by  improving  the  surface  finish  using  mechanical  and 
electrochemical  finishes.   In  spite  of  the  excessive  scatter, 
a  general  behavior  pattern  appears  to  be  developing: 
Flexing  does  not  cause  a  uniform  lowering  of  the  transition 
temperature  as  one  might  expect,  for  example,  with  a 
continuous  decrease  in  interstitial  content.   Instead,  the 
bend-angle  vs.  testing  temperature  curve  is  similar  to  the 
as- received  one  down  to  the  vicinity  of  the  NDT  tempera- 
ture (possibly  with  a  lower  shelf  height).   At  still  lower 
tenq>eratures  a  ductility  recovery  occurs  causing  a  hump  or 
double  transition.   The  cause  for  ttiis  is  still  not  known,  but 
it  appears  that  the  length  of  the  slip  element  Is  decreased 
by  flexing.  (Author) 


AD.603  101  Div.    17,  13 

OTS  Prices:  HC  $3.00/MF  $0.75 

Fritz  Engineering  Lab.,  Lehigh  Univ.,  Betfal^wm,  Pa. 

WELDED  CONTINUOUS  FRAMES  AND  THEIR 

COMPONENTS.   TESTS  ON  A36  AND  A441  STEEL 

BEAM-COLUMNS, 

by  R.  A.  Agliettl,  M.  G.  Lay,  and  T.  V.  Galambos. 

Jun  64.  75p   Fritz  278  14 

Contract  N(mr610  03 

Unclassified  report 

Descriptors:  (•Steel.  Beams  (Stiuotural)),  (•Beaois 
(Structural),  Loading  (Mechanics)),  Load  distribution. 
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Deformatton.  Buckling  (Mechanics),  Test  methods, 
Elasticity.  Test  equipment.  Experimental  daU,  Equations, 
Rotation,  Thickness,  Shear  stresses,  Moments,  Flanges, 
Strain  (Mechanics),  Deflection,  Structural  properties. 
Plasticity,  Welds.  ,*-*-' 


The  report  describes  an  experimental  stucty  of  five 
as-roUed  8WF31  steel  beam-columns  which  was  performed 
in  order  to  determine  their  load-deformaUon  behavior. 
The  beam-column  ends  were  essenttally  fixed  about  their 
weak  axis  and  pinned  about  their  strong  axis.    Warping  of 
toe  end  section  was  fully  restrained  by  etxl  plates.    End- 
momento  were  ^pUed  in  toe  plane  of  the  web  in  order  to 
cause  bending  about  toe  strong  axis  and  were  varied 
independently  of  toe  axial  load.    Two  of  tte  beam-columns 
were  ASTM  A441  steel  and  toree  were  AOTM  A36  steeL 
The  principal  test  var'ijloj  wara  toe  axial  load,  toe 
slendemess  ratio,  toe  grade  of  steel,  toe  absence  or 
presence  of  lateral  bracing,  and  the  absance  or  presence 
of  restraining  beams.    The  testing  program,  toe  test 
setup,  and  procedures  used  during  testing  are  described. 
The  effects  of  axial  load  and  lateral  bradng  are  discussed. 
The  results  are  toen  compared  wlto  'in-plane*  bending 
theory  and  inelastic  lateral-torsional  buckling  toeory. 
Finally  toe  experimental  results  are  conmared  wlto  a 
commonly  used  empirical  interaction  eqiittlon. 


AD-603  102  Div.    17,  13 

OTS  Prices:  HC  $3.00/MF  $0.75 

Pritx  Engineering  Lab.,  Lehigh  Univ.,  B«kiileiiem,  Pa. 

PLASTIC  DESIGN  IN  HIGH  STRENGTH  STEEL.    THE 

INELASTIC  BEHAVIOR  OF  CLOSELY-BRACED  STEEL 

BEAMS  UNDER  UNIFORM  MOMENT, 

by  MaxweU  G.  Lay  and  Theodore  V.  Galakbos. 

Jul  64,    lOOp     Fritz  297  9  |^ 

Contract  Nonr610  03  \ 

Jlclassified  report 
).  (•Beams 
(Structural),  Leading  (Mechanics)).  Plasticity.  Load 
distrlbuition.  Shear  stresses,  Strain  (Mechanics), 
Supports,  Buckling  (Mechanics),  Deflection,  Moments, 
Deformation,  Rotation,  Equations,  Flanges,  Elastloity. 

It  is  the  purpose  of  this  report  to  discuss  beams  which 
are  braced  sufficiently  closely  to  allow  attainment  of 
maximum  moment,  and  to  give  analytical  expressions  for 
toe  range  of  deformation  torough  which  maximum  moment 
can  be  maintained.    This  range  is  commonly  defined  by 
the  rotation  capacity  of  the  beam. 


AD-603  103  Div.    17.  13 

OTS  Prices:  HC  $3.00/Mf  $0.75 

FrtU  Engineering  Lab.,  Lehigh  Univ.,  Bethlehem.  Pa. 
WELDED  CONTINUOUS  FRAMES  AND  THEIR  COM- 
PONENTS. THE  MECHANICS  OF  COLUMN  DEFLECTION 
CURVES, 

by  M.  G.  Lay.   Jun  64,   7^   Fritz  278  1$ 
Contract  Nonr610  OS 

Uticlasslfied  report 

De«:riptors:  (*Steel.  Structural  propertlos),  (*Beams 
(Structural),  Loading  (Mechanics)).  DeflMtkn.  Load 
distribution.  Deformation,  Buckliog  (Meqkanlcs),  Shear 
stresses,  Strain  (Mechanics),  Dtflerentl«l  equattons. 
Integral  equations,  StabiUty,  Elastlol^,  DesJcn.  Mathe- 
matics, Weldfc  j     ■ 

The  report  discusses  toe  behavior  of  steel  structural 
memtiers  subjected  to  planar  loading  and  examines  the 
properties  of  toe  column  deflection  curves,  boto  as 
Individual  functions  and  as  a  source  of  be^-column 
information. 
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AD-603  104  Div.    17,  13 

OTS  Prices:  HC  $2.00/MF  $0.50 

Fritz  Engineering  Lab..  Ldii^  Univ.,  Betolehem,  Pa. 
PLASTIC  DESCN  IN  HX3H  STRENGTH  STEEL.   SOME 
STUDIES  OF  FLANGE  LOCAL  BUCKLING  IN  WIDE- 
FLANGE  SHAPES, 

by  M.  G.  Lay.   Jul  64,    50p   Fritz  297  10 
Contracts  NObs90041,  NBy5310 

Unclassified  report 

Descr^tors:  (•Steel,  Beams  (Structural)),  ('Flanges, 
Buckling  (Mechanics)),  (*Buckling,  Flanges),  Plasticity, 
Shear  stresses.  Strain  (Mechanics),  Mechanical  properties. 
Elasticity,  Deformation.  Equations,  Theory,  Tensile 
properties.  Structural  pn^wrtles. 

It  is  shown  toat  a  necessary  requirement  for  a  beam 
loaded  into  toe  Inelastic  range  is  toat  it  be  able  to  attain 
toe  ftiUy  yielded  condition  without  prior  local  buckling. 
The  limiting  dimensional  (b/t)  requirements  toat  must  be 
satisfied  in  order  toat  a  beam  will  reach  toe  fully  yielded 
condition  are  derived  analytically.   It  is  indicated  toat  toe 
present  b/t  limit  for  A36  steel  is  adequate.    However  toe 
square  root  of  toe  yield  stress  ratio  is  not  an  «ri«Mriiitf 
reAiction  for  current  high  strengto  steels.   In  toe  course  of 
the  above  derivation  toe  material  properties  of  toe  fully 
yielded  member  were  assessed  by  a  new  method  based  on 
toe  metallurgical  behavior  of  the  steeL   In  particular,  toe 
value  of  the  shear  modulus  was  found. 


AD-603  105  Div.    17,  13 

OTS  Prices:  HC  $2.00/MF  $0.50 

FriU  Engineering  Lab..  Lehi^  Univ.,  Bethlehem,  Pa. 

PLASTIC  DESIGN  IN  HH3H  STRENGTH  STEEL.  THE 

INELASTIC  BEHAVIOR  OF  BEAMS  UNDER  MOMENT 

GRADIENT, 

by  Maxwell  G.  Lay  and  Theodore  V.  Galambos. 

Jul  64.    43p    Fritz  297  12 

Contract  Ncair610  03 

Unclassified  report 

Descriptors:  (•Steel.  Elasticity),  (♦Beams  (Structural), 
Loading  (Mechanics)),  Load  distribution.  Shear  stresses. 
Deformation,  Rotation,  Failure  (Mechanics),  Strain 
(Mechanics),  Supports.  Equations.  Theory.  Moments. 

The  work  examined  toe  behavior  of  beams  under  moment 
gradient.   It  was  shown  toat  toey  behave  very  much  as 
assumed  in  simple  plastic  toeory.   However,  toe  existing 
analysis  is  based  on  lateral  buckling  consideraUons,  whereas 
tl»e  ch^>ter  showed  toat  local  buckling  will  be  toe  pre- 
dominant effect.    Hence  it  has  been  necessary  to  suggest 
changes  in  the  existing  provisions.    For  a  large  range  of 
s»9)port  spacing,  a  toeory  based  on  local  buckling  was  used 
to  show  toat  toe  hinge  angle  which  can  be  delivered  is 
constant,  and  a  simple  lower  bound  e)q)ression  was  pre- 
sented.  Test  results  confirm  toe  lower  bound  nature  of 
the  hinge  angle  toeory,  but  toere  is  an  obvious  need  for 
ftirther  tests  to  define  toe  limits  within  which  toe  theory  is 
applicable.   It  was  shown  toat  high  shear  foroes  in  inelastic 
beams  may  have  effects  otoer  toan  toose  previously  con- 
sidered.  A  prime  consequence  of  high  shear  foroes  is  to 
reAice  the  rotation  capacity  of  toe  beam.  (Author) 

AD-603  106  DlT.   17,  13 

OTS  Prices:  HC  $2.00/iiF  $0.50 

Frits  Engineering  Lab.,  Lehigh  Univ.,  Bethlehem.  Ps. 
PLASITC  DBSCN  IN  HUH  STRENGTH  STEEL.  BRACING 
REQUIRBMENTS  FOR  INELASTIC  STEEL  BEAMS, 
^  MaxweU  G.  Lay  and  Theodore  V.  Galambos. 
Jul  64.    3^   Frits  297  11 
Contract  NonT610  03 

Unclassified  report 
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Division  17  •  METAUURGY 


Descriptors:  (*Steel.  Beams  (Structural)),  (*Beams 
(Structural),  Supports),  Plasticity,  Moments,  Deforma- 
tion, Rotation.  Strain  (Mechanics),  Buckling  (Mechanics), 
Flanges,  Equations,  Thickness,  Elasticity,  Shear 
stresses.  Loading  (Mechanics). 

The  question  of  bracing  design  is  examined  and  seen  to 
depend  on  the  fulfillment  of  three  criteria:  axial  strength, 
axial  stiffness,  and  bending  strength  and  stiffness  with 
respect  to  the  ZZ  axis  of  the  beam.    Equations  are  pre- 
sented which  allow  each  of  these  criteria  to  be  defined. 
Their  application  is  seen  to  be  simple  and  In  accord  with 
aTailable  test  results.    The  derivations  given  have  been 
coupled  with  previous  work  on  the  deformation  capacity 
of  steel  beams  under  uniform  moment,  and  the  resulting, 
solutions  are  the  first  available  for  plastically  deformed 
beams. 


AD-603  107  Dlv.    17,  13 

OTS  Prices:  HC  $4.00/MF  $0.75 

Fritz  Engineering  Lab.,  Lehl^  Univ.,  Bethlehem.  Pa. 

WELDED  CONTINUOUS  FRAMES  AND  THEIR 

COMPONENTS.    TESTS  ON  BEAM  AND  COLUMN 

SUBASSEMBLAGES, 

by  Maxwell  G.  Lay  and  Theodore  V.  Galambos. 

Jun  64.  120p    Fritz  278  10 

Contract  Nonr610  03 

Unclassified  report 

Descriptors:  (*Steel.  Beams  (Structural),  (*Beams 
(Structural),  Loading  (Mechanics),  Load  distribution. 
Joints,  Elasticity,  Tensile  properties.  Strain  (Mechanics), 
Calibration,  Tests,  Deflection,  Deformation,  Design, 
Welds,  Moments,  Buckling  (Mechanics),  Supports. 
Equations.  Structural  properties.  Plasticity,  Flanges. 

The  seven  subassemblage  tests  described  in  the  report 
illustrate  the  manner  In  which  these  structures  may  be 
expected  to  behave.   It  was  seen  ttiat  an  equilibrium- 
compatibility  method  based  on  Oie  known  Inelastic  response 
of  the  beams  and  beam-columns  can  adequately  predict 
the  overall  response  of  the  subassemblages.   Neither  the 
subassemblages  nor  the  component  beam-columns  showed 
any  signs  of  Inherent  instability.   It  was  shown  that  there  is 
no  instability  intrinsically  associated  with  either  the 
unloading  of  a  beam-column  or  the  change  in  sign  of  the 
end-moments  applied  tp  the  beam-column.   The  response 
of  the  individual  components  of  the  subassembla^s  (beams 
and  beam-columns)  was  examined  and  seen  to  follow  the 
theoretical  predictions  of  inelastic  member  theory. 


AD-603  127 
OTS  Prices! 


Div.    17.  26 
HC  $1.00/MF  $0.50 


Bocketdyne,  Canoga  Park.  Calif. 

APPLICATION  OF  THIN-FILM  ELECTRON  MICROSCOPY 

TO  REFRACTORY  METAL  PROCESSING. 

Qioarterly  progress  rept.  for  11  Mar-11  Jun  64, 

by  R.  P.  Jewett  11  Jul  64,  19p  Rocket^/ne  R5776  1 

Contract  NOw64  0299d 

Unclassified  report 

Descriptors:  (*Tantalum,  Grain  structures  (Metallurgy)), 
(♦Refractory  meUls,  Tantalum),  (*Cry8tal  lattice  defects, 
Deformation),  Metallic  crystals,  Rolling  (Metallurgy), 
Cold  working.  Crystal  structure.  Electron  microscopy. 
Films. 

Results  of  a  program  to  correlate  substructural  effects  of 
refractory  metal  processing  by  transmission  electron  micro- 
scopy are  presented.   The  results  erf  deforming  commer- 
cially pure  tantalum  by  cold  rolling  sue  comparable  to  the 
results  obtained  with  tantalum  deformed  in  tension.    Pre- 
liminary results  of  cold  rolling  tantalum  show  that  disloca- 


tion arrays  do  not  Increase  proportionally  wltt  the  degree  of 
cold  work.   On  the  other  hand,  cell  structure  becomes  more 
fully  defined  with  increasing  deformation.   As  in  tensl<m,  it 
was  found  that  the  grain  boundaries  can  act  either  as  sinks 
or  sources  for  dislocation,  depending  upon  the  amount  of  de- 
formation. (Author) 
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Defense  Metals  Information  Center,  Columbus.  Ohio. 

DEFENSE  METALS  INFORMATION  CENTER  SELECTED 

ACCESSIONS. 

Jul  64.  42p 

Contract  AF33  615  1121.  Pro].  8975 

Unclassified  report 

Descriptors:  (^Bibliographies,  Metallurgy), 
(•Abstracting.  Metallurgy),  (*Metallurgy,  Abstracting), 
Nickel  alloys.  Steel,  Stainless  steel.  Beryllium  alloys. 
Titanium  alloys,  Magnesium  alloys.  Altmiiniun  alloys. 
Graphite,  Ceramic  materials.  Niobium  alloys.  Coatings, 
Composite  materials.  Physical  pn^erties.  Molybdenum 
alloys.  Tantalum  alloys.  Tungsten  alloys. 

Contents:   High-strength  alloys,  light  metals,  nonmetalllcs, 
refractory  m^als,  coatings,  applications,  composites. 
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Aeronautical  Materials  Lab..  Naval  Air  Engineering 

Center,  Philadelphia.  Pa. 

ELECTRON  BEAM  BRAZING  OF  BERYLLIUM, 

by  E.  F.  Deesing.   27  Jul  64,  4p 

NAEC  AML  1997 

Unclassified  report 

Descriptors:  (*BeryUium.  Brazing),  (*Brazlng, 

Electron  beams).  Foils,  Metals.  Cleaning,  Joints.  Welding, 

Vacuum  {^aratus.  Feasibility  studies. 

The  purpose  of  the  investigation  was  to  study  the 
feasibility  of  electron  beam  brazing  of  beryllium,  to  deter- 
mine the  brazing  characteristics  of  various  filler  metals, 
and  to  evaluate  the  properties  of  the  brazed  Joints  produced. 
Electron  beam  brazing  was  found  impractical  because  of 
the  Intense  localized  heating  effects. 


AD-603  203 
OTS  Prices: 


Dlv.    17 
HC  $S.OO/MF  $1.00 


Pfaudler  Co.,  Rochester,  N.  Y. 

ADVANCED  DEVELOPMENT  OF  PFR-6. 

Rept.  for  Mar  61-30  Apr  62, 

by  P.  J.  Cbao,  G.  J.  Dormer,  and  B.  S.  Payne,  Jr. 

May  64,  162p   PF  62-8 

Contract  AF33  616  8125,  Pro].  7381.  Task  738102 

ML  TDR64  84 

Unclassified  report 

Descriptors:  (*MoIybdenum  alloys,  Refractory  coatings), 
(•Refractory  ooatii^.  Sllicldes),  High- temperature 
research.  Molybdenum  compounds.  Magnesium 
compounds.  Aluminiun  compounds,  Oxides,  Tests.  Test 
equipment.  Heat  transfer.  Processing,  Riveted  Joints. 
Experimental  data.  Re-entry  vehicles.  Corrosion  inhibition. 
Coatings. 

The  PFR-6  alloy  slllclde  coating,  initially  developed  in 
the  laboratory  to  protect  molybdenum  aUoys  against  high- 
temperature  oxidation,  was  scaled  itp  and  optimized  for  use 
at  an  intermediate  level.   Pure  moljrfodenum.  Mo-0.5Ti,  and 
TZM  were  successfully  coated  with  this  pack  cementation 
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Iirocefls.   Substrate  preparation,  pack  coiti|x>sition.  heat 
transfer  in  the  retort,  and  the  process  cycle  were  studied 
extensively  to  esUblish  desired  conditions  for  applying 
PFR-6  to  components  14)  to  1.5  ft  long.   Assemblies  must 
be  coated  before  and  after  riveting  to  obtain  adequate 
protection.   Two  non-destrucUve  measurements  were 
found  that  wiU  indicate  within  statistical  limits  expected 
coating  life.   The  scale  xip  of  PFR-6  was  accompUshed 
with  essentlaUy  no  change  in  its  previously  estabUshed, 
sUtistically-proven  lifetime  and  reUahiUty.   Average 
life  remains  approximately  1.4  hr  in  an  ojcyacetylene 
torch  test  exceeding  3000  F.   Recommendations  are  made  for 
further  scale-up  of  PFR-6  process  to  attain  a  capability 
for  coating  full-size  re-entry  vehicle  comjjonents.    (Author) 


AD-603  206  Dlv.    17,  1 

OTS  Prices:  HC  $3.00/MF  $0.75 

Minnesota  Univ.,  Minneapolis. 

CYCUC  PLASTICITY  EFFECTS  IN  INTEitttifEDIATE 

AND  LOW  CYCLE  FATIGUE. 

Rept.  for  Jun  58-Dec  63. 

by  A.  A.  Blatherwick  and  Donald  F.  Mowb^ly. 

May  64,  80p 

Contract  AF33  657  7453,  ProJ.  7351,  Task 

ML  TDR64  120 

Uncit^stfied  report 


.  '35106 


Descriptors:  (•Steel.  Plasticity),  (•Copp^t.  Plasticity), 
Shear  stresses.  Strain  (Mechanics),  Loading  (Mechanics), 
Fatigue  (Mechahics),  Rotation.  Equations.  Hysteresis, 
Test  equipment.  Experimental  data.  Aeronautics. 

The  cyclic  stress- strain  behavior  of  two  different 
materials  was  observed  in  the  low  and  intermediate  cycle 
fatigue  ranse.   SAE  4130  steel,  which  softens  under 
fatigue  stressing,  was  subjected  to  reversed-flexure 
fatigue,  and  the  moment-strain  behavior  observed.   Ro- 
tating bending  tests  were  used  to  determine  the  cyclic 
stress-strain  relationships  as  a  function  of  the  number  of 
Imposed  cycles.   Using  these  relationships,  calculated 
moment-strain  patterns  for  reversed-flexure  were  obtained 
for  comparison  with  the  observed  experimental  results. 
Pure  copper  in  an  annealed  condition  was  the  second 
material  investigated.   This  material  hardens  under  fatigue 
stressing.   Reversed  flexure  tests  were  performed  on  this 
material,  also,  but  in  this  case  axial  stress  tests  were  used 
to  determine  the  cyclic  stress-strain  properties.    Again, 
predicted  moment- strain  trends,  based  on  calculations 
using  the  axial-stress  data,  are  compared  yriih  the  esqwri- 
mental  reversed-flexure  results.   (Author)) 


AD-603  213  Dlv.    17.  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Army  Materials  Research  Agency.  Watert<»ira,  Mass. 
THE  MAGNETIC  ENTROPY  OF  ALPHA  MANGANESE, 
by  Charles  P.  Gazzara,  Raymond  M.  Middleton, 
and  R.  J.  Weiss.    Mar  64,  lOp 
Pro].  lA010501fi010 
AMRA  TR64  07 

UnoUifestfied  report 


1. 


Descriptors:  (*Muganese.  Specific  heat),  (*Crystal 
structure.  X-ray  diffraction  analysis).  Entropy. 
Crystal  lattices.  Thermal  diffusion  separation.  Thermo- 
dynamics. Magnetic  separation.  Temperature. 

A  separation  of  the  magnetic  contribution  ttvm  the 
total  specific  heat  has  been  made,  using  an  experimentally 
determined  (X-ray  diffraction)  value  of  the  Debye  charac- 
teristic temperature  to  obtain  the  lattice  specific  heat  of 
alpha  manganese.   The  magnetic  entropy  was  found  to  be 
approximately  25  percent  of  the  accepted  v^ue.   (Author) 


METALLURGY  -  Division  17 


AD-603  214  Dlv.    17 

OTS  Prices:  HC  $2.00/MF  $0.50 

Brown  Univ.,  Providence,  R.  L 

EXHAUSTION  OF  DUCTILITY  AND  BRITTLE  FRACTURE 

OF  E-STEEL  CAUSED  BY  PRESTRAIN  AND  AGING. 

Progress  rept,  no.  2, 

by  C.  Mylonas.   Jul  64.  43p 

Contract  NObs88294,  ProJ.  SR158 

sac  162 

Unclassified  report 

Descriptors:   (*Steel,  DuctiUty),  (•Fracture 
(Mechanics),  Steel),  Stresses,  Aging  (Materials), 
Loading  (Mechanics),  Heat  treatment.  Cold-working, 
Welds,  Strain  (Mechanics),  Metal  plates.  Compressive 
properties.  Deformation,  Transition  temperature. 

The  investigation  of  static  brittle  fracture  initiation  In 
engineering  structures  requires  first  the  establishment  of 
a  criterion  of  brittle  behavior  of  the  structure  as  a  whole. 
a»ch  a  criterion  is  obtained  by  a  comparison  of  the  fracture 
load  with  the  flow  limit  of  an  idealized  perfectly  plastic 
materiaL   The  difference  between  static  fractures  at  h<gh 
and  low  load  was  related  to  the  magnitude  of  the  plastic 
strains  at  regions  of  strain  concentration  and  to  the 
ductility  of  the  steel.   It  was  found  that  the  ductility  depends 
on  the  whole  history  of  strain  and  temperature  and  is 
suddenly  and  drastically  exhausted  by  cold  straining  of  a 
closely  determined  amtount,  and  far  more  easily  by  straining 
at  about  500  F.   This  led  to  the  first  systematic  static 
brittle  fracture  initiation  of  unwelded  steel  plates  at  low 
average  net  stress,  as  low  as  10%  of  yield.   The  ductility  of 
cold  strained  steel  is  restored  by  a  heat  treatment  at  about 
1100  F  or  higher.   The  required  duration  of  heat  treatment 
is  shorter  for  hot  than  for  cold-strained  bars  and  appears 
to  increase  with  the  amount  of  prestraln,  and  to  decrease 
when  the  temperature  is  raised.    A  better  understanding  of 
the  mechanism  of  fracture  initiation  makes  it  now  possible  to 
e^qiress  qualitative  macroscopic  criteria  of  fracture  based 
on  the  strain  hardening  law  and  the  ductility  of  embrittled 
steel  and  on  the  strain  and  stress  distribution  at  a  sharp 
notoh  in  such  material.   (Author) 


AD-603  219  Dlv.    17 

OTS  Prices:  HC  $6.00/MF  $1.50 

Boeing  Co.,  Renton.  Wash. 

INVESTIGATION  OF  SUSCEPTIBILITY  OF  HIGH 

STRENGTH  MARTENSITIC  STEEL  ALLOYS  TO  STRESS 

CORROSION. 

Final  rept.  for  Mar  61-Jul  62. 

by  Gary  A.  Dreyer.   Sep  62.  296p   D6-4093 

Contract  AF33  616  7839,  ProJ.  7381,  Task  738103 

ASD  TDR62  876 

Unclassified  report 

Original  contains  several  pages  with  color  plates.   All 
CFSTI  reproduction  will  be  in  Uack  and  white. 

Descr^tors:    (*Steel.  Stresses),  (•Martensite,  Fracture 
(Mechanics)),  (*Corro8ion.  Steel),  Stainless  steel.  Grain 
structures  (Metallurgy),  Tensile  properties.  Surface 
properties.  Heat  treatment,  Coattogs.  Fractography, 
Metallogrm>hy,  Electron  microsoopy.  Alloys,  Tables. 

The  stress  corrosion  susceptibility  of  several  high 
strength  steels  was  evaluated  by  alternate  immersion  testing 
in  a  3.5  per  cent  salt  solution.   The  variables  studied  were 
material,  grain  direction,  heat  treatment,  stress  level, 
surface  preparation,  protective  coatings,  and  variations 
from  holes  and  fasteners.   The  test  materials  were  4330M, 
4340,  4340M.  H-11,  AM  350.  and  AM  355  steels.    Notoh 
tensile  testing  and  x-ray  diffraction  measurements  of 
residual  surface  stresses  were  also  carried  out.   (Author) 
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AO-603  a3V  DlT.    17.  24.  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

Naval  Applied  Science  Lab.,  Brooklyn,  N.  T. 

PHOTOGRAPHIC  STANDARDS  FOR  ABRASIVE 

BLASTED  STEEL. 

bjr  L  Geld.   4  Aug  64.  3^ 

Pro].  SR007  08  07.  Task  2822 

NASL  9400  34  TM2 

Unclassified  report 

Original  contains  several  pages  with  color  plates.   All 
CFSTI  reproductions  will  be  in  black  and  white. 

Descriptors:  {*Photographs,  Steel).  (*Steel,  Surface 
properties),  {♦Abrasive  blasting.  Photographic  analysis). 
Color  photography.  Corrosion.  Standards,  Handbooks. 
Coatings. 

The  guidebook  is  intended  to  minimize  confusion  in 
Judging  degrees  of  abrasive  blasting  by  serving  as  a  visual 
aid  for  supervisors  and  inspectors,  and  as  a  basis  for 
contractual  specifications.   The  descriptions  serve  as 
reference  standards  for  degrees  of  blasting,  and  are 
illustrated  by  black  and  white,  and  color  photographs 
(actual  sire).   The  black  and  white  photographs  were 
taken  of  pencil  drawings,  purposely  blurred,  and  exactly 
representing  different  degrees  of  blasting.   The  color 
photographs  are  divided  Into  horizontal  strips.  Illustrating 
in  a  general  way  three  or  more  of  the  specified  conditions. 
In  most  cases,  the  blasted  areas  shown  are  part  of  larger 
plates,  suitably  masked.    (Author) 


AD-603  301  Dlv.    17 

OTS  Prtces:  HC  $1.00/MF  $0.50 

Aero^ace  Corp.,  Los  Angeles.  CallL 

TUNGSTEN  BASE  ALLOYS  HOT  PRESSED  FROM 

ELEMENTAL  POWDERS, 

by  Jerry  E.  White.   18  Jun  64.  21p 

TDR269  4240  10  13 

Contract  AF04  695  269 

SSD  TDR64  91 

Unclassified  report 

Descriptors:   (*Powder  metallurgy.  Tungsten  alloys), 
(♦Tungsten  alloys.  Material  forming),  (*Refractory  metal 
alloys.  Powder  metallurgy).  Powder  alloys.  Tantalum 
alloys.  Molybdenum  alloys.  Niobium  alloys.  Tungsten, 
Tantalum,  Molybdenum.  Niobium,  Hot  worldng.  Melting, 
Electron  beams.  Grain  structures  (Metallurgy), 
StabUlty. 

The  consolidation  of  refractory  metal  alloys  (80W-10Bio- 
lOCb  and  68W-20Ta-12Mo)  from  elemental  powders  of  W, 
Ta.  Mo  and  Cb  by  mechanical  mixing  and  hot  pressing 
above  2100C  was  encouraging.   A  study  of  compositional 
uniformity  by  electron  mlcroprobe  analysis  revealed  that 
the  most  critical  fatrtor  in  promoting  a  homogeneous  alloy 
is  the  starting  particle  size.   Rather  uniform  composition 
can  be  obtained  in  the  hot-pressed  condition  when  all 
constitueot  powders  are  finer  than  5  microns.   Electron 
beam  melting  at  tbeae  alloys  resulted  In  larger  concentra- 
tloQ  gradients  ttian  those  obtained  by  solid  state  consolida- 
tion due  to  solidification  segregation.   Cold  pressing  and 
sintering  resulted  In  homogeneity  equal  to  the  hot  pressed 
material;  however,  relative  density  was  less  than  85 
percent  after  vacuum  sintering  iq)  to  2800C  compared  to 
better  than  97  percent  in  the  hot-pressed  condlticm.   The 
high  temperature  stabilities  as  indicated  by  grain  growth 
and  hardness  measurements  are  treated.   Relative  diffusion 
rates  of  the  alloying  elements  which  control  ultimate 
uniformity  are  also  reve&led  from  the  experimental  data. 
(Author) 


AD-603  315  Dlv.    17 

OTS  Prices:  HC  $2.76/MF  $1.00 

Case  Inst,  of  Tech..  Cleveland,  Ohio. 

SOLUTE  INDUCED  EMBRITTLEMBNT  IN  STEEL  AND 

SEVERAL  FACE-CENTERED  CUBIC  ALLOYS. 

Final  rept.  for  31  Mar  59-31  Mar  64, 

by  W.  M.  Cain,  C.  C.  Koch,  J.  L.  MlbsUch.  and 

A.  R.  Troiano.  Jun  64,  168p 

Contract  AF33  616  6419.  ProJ.  7021,  Task  702101 

ARL64  101 

Unclassified  report 

Descriptors:   (♦Nickel  alloys,  Hydrogen  embrlttlement), 
(♦Steel,  Hydrogen  embrlttlement),  (♦Brass,  Fracture 
(Mechanics)),  Copper  alloys.  Aluminum  alloys.  Solid 
soluUons.  Failure  (Mechanics),  Crystal  lattices.  Creep, 
Strain  (Mechanics),  Aging  (Materials).  Grain  structures 
(Metallurgy).  Tensile  properties.  IXictillty,  X-ray 
diffraction  analysis.  Electron  microscopy. 

A  hydrogenated  f.c.c.  alloy,  66Nl-30Cu-3Al.  was  subject 
under  the  conditions  examined  to  brittle  delayed  failure. 
The  static  fatigue  curve  together  with  discontinuous  crack 
propagation  was  an  almost  perfect  image  of  that  observed 
in  high  strength  steel.    Fracture  behavior  in  alpha  brass 
was  studied  under  conditions  where  strain-aging  type 
phenomena  are  operative.    Alpha  brass,  under  the  proper 
conditions,  exhibited  both  spontaneous  strain-aging  em- 
brlttlement and  embrittlement  produced  by  separately 
straining  and  aging.   The  alpha  brass  also  exhibited  delayed 
failure  which  has  all  the  main  characteristics  of  Interstitial 
Induced  brittle  delayed  failure.   The  phenomenon  of  delayed 
failure  has  been  correlated  with  microstructure  -in  two  alloy 
steels  at  three  moderate  strength  levels.   Delayed  failure 
may  occur  over  a  relatively  significant  range  of  applied 
stress  at  these  strength  levels.   The  sensitivity  to  delayed 
failure  may  persist  even  though  conventional  tensile  results 
Indicate  full  ductility.   The  observed  reductions  In  ductility 
are  a  function  of  microstructure  at  given  strength  level. 
(Author) 


AD-603  346  Dlv.    17,  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

Manlabs,  Inc..  Cambrtdge,  Mass. 

THERMOMECHANICAL  TREATMENTS  APPLIED  TO 

ULTRA-HIGH  STRENGTH  STEELS. 

Progress  rept.  no.  1, 

by  D.  Kalish  and  S.  A.  Kulin.  Jun  64,  3Sp 

Contract  NOw64  Q356c 

Unclassified  report 

Descrtptors:  (♦Steel,  Mechanical  properties). 
Mechanical  working.  Heat  treatment.  Tensile  properties. 
Toughness,  Fracture  (Mechanics),  Microstructure, 
Martensite.  Austenlte,  Bainlte,  Nickel  alloys.  Cobalt 
alloys.  Processing. 

The  investigation  of  the  influence  at  tbermomecbanlcal 
treatments  on  the  mechanical  properties  of  high  strength 
steels  is  being  continued  using  9%  Ni,  4%  Co  steels.   The 
variation  of  fracture  toughness  with  processing  conditions 
is  of  particular  concern.   The  transformation  character- 
istics, tempering  behavior  and  mechanical  properties  of 
undeformed  microstructures  are  currently  being  studied. 
(Author) 
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OTS  Prices: 
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Foreign  Tech.  Dtv.,  Air  Force  Systems  Command, 

Wri^- Patterson  AFB,  Ohio. 

NONFERROUS  J4ETALLURGY,  1963,  VOL.  6,  NO.  1. 
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29  Jun  64,    266p 

FTD  MT64  12;  TT  64  71176 

Vaiiam&aitA  npmt 
i 
Edited  machine  trans,  of  Izvestiya  Vysshikh  Uchebnykh 
Zavedenli.   Tsvetnaya  Metallurglya  (USSBU  1963.  v.  6 
no.  1,  p.  1-175.  I 

Descriptors:   (♦MetaUurgy.  Periodicals^,  Ores 
(Metal  sources).  Rock  (Geology),  Processing,  Reflnii^ 
(Metallurgy),  Material  forming,  Flotetlaa  (Separation). 
Alloys.  USSR.  ^ 


AD-603  422  Dlv.    17.  1,  10 

OTS  Prices:  HC  $2.00 /MF  $0.50 

PhiUlpe  Petroleum  Co.,  Bartlesvllle,  OUk, 

EFFECT  OF  JP-5  SULFUR  CONTENT  OK  HOT 

CORROSION  OF  SUPERALLOYS  IN  MARpJE 

ENVIRONMENT. 

Progress  rept.  no.  1, 

by  H.  T.  Qulgg.   4  Aug  64,  31p   PPC-3824-64R 

Contract  NOw64  0443d 

Undlnsstfied  report 

Descriptors:  (♦Nickel  alloys.  Corrosion),  (♦Cobalt 
alloys.  Corrosion),  (♦Corrosion,  Avlatloto  fuels).  Sulfur, 
Environmental  tests.  Sea  water.  Hi^-teniperature 
research.  Aircraft  engines,  Gas  turbine  blades.  Gas 
turbine  nozzles.  Corrosion-resistant  alloys.  Combustion 
products.  Heat-resistant  metals  and  alloys.  Chromium 
alloys,  Molybdenum  alloys.  Tungsten  allcfys.  Titanium 
alloys. 


An  exploratory  program  was  undertaken  td  Indicate  the 
effect  of  test  variables  on  the  hot  corrosion  of  turbine 
blade  and  turbine  nozzle  guide  vane  materials.   This 
information  will  be  used  to  establish  the  test  procedures 
for  a  subsequent  statistical  study  to  evaluate  the  effect  of 
JP-5  sulfur  content.    This  program  included  an  evaluation 
of  the  effect  of  low  (0.0002),  and  high  (0.40  weight  per 
cent)  fuel  sulfur  content  at  six  gas  temperatures  (1200, 
1400,  1600.  1800,  2000.  and  2200  F)  on  metal  loss  of  six 
superalloys  (Udlmet  700,  Stellite  31.  Hastelloy  R-235, 
Hajmes  Alloy  25.  Sierra  Metal  200  and  Udlmet  500)  in  the 
presence  of  10  ppm  'sea  salt'  In  the  combustor  air.   A 
cascade  test  specimen  holder  was  designed  and 
fabricated  which  permitted  simultaneous  evaluation  of  the 
effect  of  sulfur  on  six  superalloys.   The  results  obtained 
showed  that  (1)  fuel  sulfur  inhibited  metal  loss  at  gas 
temperatures  of  1800  F  and  above  and  (2)  ftiel  sulfur 
increased  metal  loss  for  some  superalloys  at  1600  F  and 
below.   This  reversal  may  be  associated  with  the 
presence  or  absence  of  solid  sodium  sulfate  (f reezli^ 
point  of  1623  F)  and  a  future  program  should  Include  one 
temperature  below  this  point.    (Author) 


AD-603  473  Dlv.    17 

OTS  Prices:  HC  $2.00/MF  $0.50 

Hamnxmd  Metallurgical  Lab.,  Yale  Univ.,  'liew  Haven,  Conn. 
X-RAY  STUDY  OF  DEFORMATION  OF  Nl^-Re  ALLOYS. 
TWilnloal  rept.  no.  9  (Doctoral  thesis), 
by  E.  N.  Aqua  and  C.  N.  J.  Wagner.  Apr  64,  26p 
Contract  Nonr609  43 

UncliaBslfied  report 

Descriptors:  (♦Niobium  alloys.  Crystal  lattice  defects), 
(♦Rhenium  alloys.  Metallography).  Metallic  crystals, 
SoUd  solutions.  Refractory  metal  alloys,  Brittleness, 
Hardness.  Crystal  structure.  Microstructure,  X-ray 
diffractton  analysis,  ParUcle  size.  Fracture  (Mechanics), 
laotropism.  Deformation. 


METALLURGY  •  Division  17 


The  bcc  alloys  of  the  terminal  solid  solution  of  rbralom 
in  niobium  were  investigated  by  x-ray  diffraction  methods, 
supplemented  by  microhardness  measurements.  The 
hardness  was  found  to  increase  almost  linearly  with  rhenium 
percentages.   The  analysis  of  the  broadening  of  the  powder 
pattern  peaks  from  the  Nb-rich  alloys,  cold  worked  by 
filing,  showed  evidence  for  stacking  faults  and/or  twin 
faults.   The  alloys  with  larger  rhenium  concentrations  were 
brittle,  and  fractured  when  attempting  to  file.   The  analysis 
of  the  shapes  of  the  diffraction  profiles  from  powders  <cf 
these  brittle  alloys  (produced  by  hammering  with  steel 
plates)  indicated  that  the  broadening  was  due  predominantly 
to  platelets  bounded  by  cube  planes.   This  result  was 
consistent  with  the  data  from  (1)  integrated  intensity  meas- 
uremente  and  (2)  Laue  patterns  from  single  cleavage  facets 
which  showed  evidence  for  cleavage  fracture  on  (100)  planes. 
(Author) 


AD-603  497  Dlv.   17.  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Michigan  Univ.,  Ann  Arbor. 

ASSESSMENT  OF  THEORIES  OF  FLOW  AND 

FRACTURE. 

Rept.  for  1  Jan  62-28  Feb  64, 

l^  R.  M.  Haytbomthwalte  and  D.  R.  Jenkins.   Mar  64,  7Sp 

Contract  AF33  657  7531,  ProJ.  7353,  Task  735301 

ML  TDR64  158 

Unclassified  report 

Descriptors:  (♦Molybdenum,  Plasticity),  (♦Plasticity, 
Molybdenum),  (♦Cantilever  beams.  Loading  (Mechanics)), 
(♦Zinc  alloys.  Cantilever  beams).  Strain  (Mechanics), 
Hardening,  Fracture  (Mechanics).  ElasUcity.  Stresses, 
Theory.  Experimental  data.  Teste.  Pipes.  Creep. 

Experimental  initial  yield,  strain  hardening,  and 
fracture  data  for  arccast  unalloyed  molybdenum  tubular 
q;>ecimens  are  compared  with  simple  theoretical  models. 
The  tubular  q>ecimens  were  subjected  to  various 
combinations  of  axial  force  and  internal  pressure  at  testing 
ten^peratures  of  75F  and  212F.  Initial  yield  daU  are 
In  fairly  good  agreement  with  a  maximum  reduced  stress 
jrtold  criterion  which  accounte  for  axially  symmetric 
anlsotropy.   The  theory  of  kinematic  hardening  gave  good 
predictions  of  subsequent  yield  values  during  strain 
hardening  for  the  75F  data.    For  tests  at  212F,  markedly 
poorer  predictions  of  subsequent  yield  were  given.   A 
maximum  normal  stress  theory  of  fracture  was  in  fair 
agreement  with  experimental  data.   Data  are  also 
presented  on  the  behavior  of  cantilever  beams  made  of 
Zamak-3  zinc  alloy.   Strain  hardening  in  Zamak-3  had 
been  Investigated  previously.   These  resulte  are  in 
reasonably  good  agreement  with  a  theoretical  load-tip 
deflection  relaticmsh^  based  on  an  elastic-linear  strain 
hardening  modeU   (Author) 


AD-603  506  Dtv.    17 

OTS  Prices:  HC  $3.00/MF  $0.76 

Battelle  Memorial  Inst.,  Columbus,  (%lo. 
THE  EFFECTS  OF  INTERSTITL\LS  ON  THE 
INTERNAL  FRICTION  OF  CHROMmM, 
by  M.  J.  Klein  and  A.  H.  Clauer.  May  64,  62p 
Contract  AF33  616  7993,  ProJ.  7021,  Task  702105 
ARL  64  88 

Unclassified  report 

Descriptors:  (♦Chromium,  Internal  friction),  (♦Nitro- 
gen, Solutions),  Rhenium  alloys.  Solubility,  Dan:q)lng, 
Diffusion,  Heat  treatment.  Thermal  stresses,  Quenchliw 
(Inhibition),  Carbon. 
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Division  17  •  METALLURGY 


The  dlffusivity  and  solubility  of  nitrogen  in  chromium 
were  investigated  by  internal-friction  measurements. 
The  anomaly  in  the  Young's  modulus  and  the  damping  peak 
associated  with  It  at  40C  were  also  studied.   A  rapid 
quenching  rate  is  required  to  maintain  nitrogen  in  solu- 
tion in  chromium  In  sufficient  cc»centrations  to  be  detect- 
able by  internal  friction  techniques.    An  expression  for  the 
terminal  solubility,  c,  of  nitrogen  in  chromium  was 
formulated.    The  diffusion  of  nitrogen  in  chromium  was 
determined  by  internal  friction.   Internal  friction  effects 


arising  from  the  stress-induced  ordering  of  nitrogen 
appeared  to  be  present  in  Cr-lRe  and  Cr-35Re,    The 
modulus  and  damping  behavior  near  the  Neel  temperature 
of  chromium  were  Influenced  by  the  thermal  history,  the 
state  of  stress,  and  the  carbon  and  nitrogen  concentration 
of  chromium.   Changes  in  the  modulus  and  damping  for 
nitrogen-  and  carbon-loaded  chromium  rods  as  a  function 
of  heat  treatment  are  attributed  to  variations  In  the 
morphology  and  distribution  of  the  interstitial  dispersicns. 
(Author) 
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MILITARY  SCIENCES  AND  OPERATIONS  •  Division  18 


18.  Military  Sciences  and  Operations 


AD-603  068  Div.   18,  7,  18 

OTS  Prices:  HC  $5.00/MF  $1.00 

Battalia  Memorial  Inst.,  Columbus,  OhlOk 

MINIMUM  REQUIREMENTS  FOR  AUXILIARY  POWER 

SYSTEMS  FOR  COMMUNITY  SHELTER^, 

aunmary  rapt., 

by  D.  A.  Trayaar,  L.  J.  Flanigan.  and  S.  [J.  Talbert. 

IS  Jul  64,  186p  I 

Contract  OCD  OS62  190,  Task  1400  | 

Un  ;lasslfied  report 

BepU  on  Shatter  Research,  Component  Development, 
Large  Auxiliary  Power  Systems. 

Descriptors:  (*Shelters,  CMl  defense  Systems),  (*AuxlI- 
lary  power  plants,  CMl  defense  systems).  Design,  Instal- 
lation, Operation,  Maintenance,  Starting,  Cooling,  Fuels, 
Storage,  Engine  primers.  Gas  turbines,  Steam  power 
plants,  Diesel  engines.  Ignition  systems.  Noise,  Vibration, 
Exhaust  gases.  Recovery,  Costs,  Safety,  Power  equ^ment. 

The  results  of  this  study  show  that  the  mUlmum  require- 
ments for  installation,  operation,  and  maintenance  of  shel- 
ter auxiUary  power  systems  can  generally  be  met  with 
commerlcially  available  equipment  now  in  common  Industrial 
use.    To  faclllUte  the  use  of  the  Information  in  this  report, 
the  presentation  of  results  is  divided  into  ten  sections.   The 
material  in  these  sections  is  summarized  here  In  the  same 
sequence,  namely:    Prime  movers,  Startii^  systems. 
Cooling,  Fuel  storage.  Waste  heat  recovery,  Power  trans- 
mission systems.  Mountings  and  drives,  Noise  and  vlbra- 
tioo.  Stand-by  maintenance,  and  Demonstration  unit. 
(Author) 


AD-603  098  Div.    18,  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Ordnance  Test  Station,  China  Lake]  icaltf. 

APPLIED  ANALYSIS  OF  UNCONVENTIONAL 

WARFARE. 

Rept.  for  1  May  62-30  Jun  63, 

by  John  L.  Sorenson  and  David  K.  Pack.  A|>r  64,  19p 

Contract  N123  60530  31000a  ^ 

NOTS  TP  3458  I 

MQclassifiad  report 

Descriptors:  (^Unconventional  warfare,  Counterln- 
surgeocy),  (•Counterlnsurgency,  Sociology),  Anthropology, 
Political  Science,  Social  communication.  Military 
organizations.  Public  relations,  Population,  Government 
(Foreign),  Economics,  Culture,  Vietnam,  Group  dynamics, 
Aibject  Indexing,  VenenieU,  PsychologlCBl  warfare. 

U.S.  participation  In  situations  of  unconventloaal  warfare 
requires  the  ability  to  woik  through  the  indigenous  popu- 
lation Involved.   This  In  turn  necessitates  an  understanding 
of  how  the  given  society  functions.   The  pifter  presents  a 
method  for  describing  a  society  as  it  presantty  functions 
and  also  for  projecting  this  description  into  a  future  time 
period,  using  the  patterns  of  change  that  the  society  has 
manifested  in  the  past.   The  meOiodology  thus  described 
was  employed  in  the  NOTS  Unconventional  Warfare 
Studies  Project  where  it  was  applied  to  tto  situations  in 
both  Vietnam  and  Venezuela.   (Author) 


AD-603  125  Div.    18,  28,  32 

OTS  Prices:  HC  $6.00/MF  $1.50 

Iowa  Agricultural  Experiment  Station,  AnU*. 


FAMILY  ADOPTION  OF  PUBLIC  FALLOUT 

SHELTERS. 

Final  rept.  (Rural  Sociology  rept.), 

by  Gerald  E.  Klonglan,  George  M.  Beal,  and  Joe  M. 

Bohlen.    1964,  296p   IOWA  RSR-30 

Contract  OCD  OS62  150,  Task  4811D 

Unclassified  report 

Descriptors:  (*aielters.  Civil  defense  systems), 
(•Radioactive  fallout.  Shelters),  Attitudes,  Public 
opinion,  airvival.  Statistical  analysis.  Behavior, 
Population,  Operations  research.  Research  program 
administration.  Decision  making,  Training,  Civilian 
personnel.  Education,  Perception  (Psychology), 
Sociology,  Iowa. 

There  are  three  general  objectives  of  the  research 
presented  in  this  report:   (1)   to  devek^  an  analytical 
frame  of  reference  which  can  be  used  for  planning. 
Implementing,  and  evaluating  clvU  defense  programs  which 
have  as  their  primary  objective  tiie  obtaining  of  the 
adoption  of  new  ideas,  innovations,  or  programs  by 
Individuals  in  specified  target  audiences;  (2)  to  determine 
the  extent  to  which  a  sample  of  people  has  adopted  the  idea 
of  using  public  fallout  shelters  if  there  is  a  nuclear 
attack;  (3)  to  determine  the  relationship  between  selected 
demographic,  knowledge,  attitude,  and  information 
variables  and  the  adoption  of  Oie  idea  of  using  public 
fallout  shelters  If  there  Is  a  nuclear  attack. 


AD-603  158  Div.    18,  2 

OTS  Prices:  HC  $5.00/MF  $1.00 

Mitre  Corp.,  Bedford,  Mass. 

A  PRELIMINARY  GEOLOGIC  ASSESSMENT  OF 

SELECTED  SITES  DJ  THE  UNITED  STATES  THAT  MAY 

BE  SUITABLE  FOR  DEEP  UNDERGROUND  COMMAND 

AND  CONTROL  CENTERS, 

by  G.  A.  Klersch  and  W.  D.  Gunther.  Jun  64.  153p 

Mitre  SR-110 

Contract  AF19  628  2390,  ProJ.  612  1 

ESD  TDR64  134 

Unclassified  report 

Descr^tors:  (•Site  selection.  Command  and  control 
systems),  (♦Underground  structures.  Site  selection), 
(♦Command  and  control  systems,  Underground  structures). 
Military  faciUties,  Engineering  geology.  Rock  (Geology), 
Terrain,  Mountains,  United  States,  Military  strategy. 
Nuclear  warfare. 

The  purpose  of  the  report  Is  to  develc^  a  general  pro- 
cedure for  the  preliminary  geological  assessment  of  any 
deep  underground  site,  and  subsequently  to  apply  this  pro- 
cedure to  sites  available  in  the  continental  United  States 
that  would  provide  at  least  5000  feet  of  suitable  geologic 
cover  using  a  horizontal  tunnel  access.   The  5000  foot 
criterion  is  arbitrary;  it  should,  however,  be  representative 
to  the  depth  of  cover  required  to  withstand  the  threats 
postulated.   Application  of  the  preliminary  site  assessment 
criterion  to  these  possible  sites  resulted  in  the  selection 
of  thirteen  sites  that  appear  adequate  for  location  of  a  deep 
underground  installation.   These  thirteen  sites  are  then 
further  evaluated  in  the  light  of  geology,  logistics,  and 
other  military  considerations  and  rated  aocordlnslv. 
(AuUior)  ^^' 

AD-603  216  Div.    18,  6,  20 

OTS  Prices:  HC  $6.00/MF  $1.00 

Engineering  Research  Lab.,  Univ.  of  Arizona,  Tucson. 

LOCAL  CIVIL  DEFENSE  SYSTEMS:   A  STUDY  OF 

COUNTERFORCE  DEFENSE  SYSTEMS  METHODOLOGY 

APPLIED  TO  TUCSON,  ARIZONA  AND  ENVIRONS. 

Final  rept., 

4  Jun  64,  197p 

Contract  OCD  0862  232  Unclassified  report 
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Division  19  •  NAVIGATION 


One  page  of  original  contains  color  plates;  All  CFSTI 
reproductions  will  be  In  black  and  white. 


19.  Navigation 


Descrtptors:  (•Ctril  defense  systems,  Urban  areas). 
(•Nuclear  warfare.  Civil  defense  systems),  Radiation 
hazards.  Radioactive  fallout.  Nuclear  explosion  damage. 
Survival.  Shelters,  Warning  systems,  Targets,  Costs, 
Nuclear  warfare  casualties.  Civil  engineering.  Under- 
ground structures.  Equations,  Arisona,  Effectiveness, 
Structural  properties.  Shock  waves.  Design.- 


A  pilot  study  of  specified  counterforce  defense  systems 
affiled  to  Tucson,  Arizona,  and  its  environs  is  presented. 
Usli^  data  on  targeting,  weapons  system  parameters ,  and 
nuclear  effects  supplied  by  the  Office  of  Civil  Defense,  the 
report  attempts  to:    (a)  define  the  attack  consequences  on 
the  pilot  study  SLrea.  and  its  environs  including  the  inter- 
action of  the  uses  of  multiple  weapons ,  disturbed  airflow 
effects  and  fallout  climatology:  (b)  develop  a  detailed  set  of 
plans  for  a  variety  of  feasible  shelter  systems  based  on  a 
cost-effectiveness  analysis;  and  (c)  identify  the  training 
requirements  of  the  proposed  protective  systems.    The  con- 
tract was  conducted  in  phases  which  corresponded  oloeely 
to  the  following:    (a)  Targeting  analysis,  (b)  Pertinent 
surveys,  (c)  Load  predictions,  (d)  Evaluations  of  survejrs 
and  loads  on  shelter  requirements,  (e)  Conception  of 
feasible  shelter  systems,  (f)  Evaluation  of  feasible  systems, 
(g)  Cost -effectiveness  analysis,  and  (h)  Identification  of 
training  requirements. 


AD-603  223 
OTS  Prices; 


Dtv.   19,  6 
HC  $2.00/MF  $0.50 


Electrical  Englneerii^  Research  Lab.,  Univ.  at  niiois, 
Urbana. 

AN  ANALYSIS  OF  A  VARL\BLE  RATE  SERVO- 
MECHANISM  FOR  A  RADIO  DIRECTION  FINDING  SYSTEM. 
Technical  note  no.  30, 

by  Hollis  Franklin  Ryan.  Jun  64,  44p   RRL  248 
Contract  Nonrl834  02,  Pro].  NR371  161 

Unclassified  report 

Descriptors:  (♦Direction  finding.  Radio  equipment), 
(•Servomechanisms,  Direction  finding).  Servomotors, 
Goniometers,  Integral  transforms.  Mathematical  models. 
Performance  (Engineering),  Experimental  data.  Qra{riiicfl. 

A  detailed  analysis  of  an  ac  rate  servomechanism  is 
presented.   The  actual  performance  of  the  servo  is  cranpared 
to  the  desired  performance.   Two  mathematical  models  d 
the  servo  are  constructed  from  experimental  data.   The 
first  model  is  the  usual  linear  model  using  Laplace  trans- 
forms: the  second  model  is  a  quasi-linear  model  which 
includes  a  describing  ftmctlon  representing  the  acceleration 
limiting  of  the  servomotor.    From  the  models  the  sensitivity 
and  stability  of  the  servomechanism  are  calculated.   Certain 
limitations  of  the  models  are  pointed  out.   A  large  amount 
of  experimental  data  Is  presented  in  graphical  form.  (Author) 
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NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY  -  Division  20 


20.  Nuclear  Phys  cs  and 
Nuclear  Chemi$try 


AD-«03  OSl  DiT.   20.  16 

OTS  Prices:  HC  $L00/kF  $0.50 

School  of  Aerospace  Medicine.  Brooks  An,  Tex. 
SCATTERED  RADUTION  FROM  A  COBAI4T-6O 
SOURCE  IN  A  BRICK  STRUCTURE, 
by  Rofer  W.  Cochran.  «a  64,  to 
Task  775701 
SAM  TDRe4  14 

Uoolaasifled  report 

Descrlptora:  (^Scattering,  Radioactive  leotopes), 
(•Radioactive  isotopes.  Scatterli^,  CobOt,  Dosimeters. 
Radiological  dosage.  Nuclear  scatterli«.  Labeled  sub- 
Btanoes,  Pulse  height  analyzers,  Brick,  Structures. 
Dose  rate.  Health  physios  instnimentatlcm.  ScintlUs- 
tloo  counters,  EacapsulatJoo. 


The  scattered  oompooeat  of  oobalt-60  radlatloo  produced 
In  a  brick  structure  was  determined.   An  ead-wlndow 
sclntinatloo  detector,  connected  to  a  400-channel,  pulse- 
height  analyzer,  and  associated  readout  equipment  were 
utilized  for  this  study.   It  was  found  that  a  scatter  com- 
ponent of  a.  7%  to  12.4%  of  the  emitted  radiation  was 
prodiiced  by  the  brick  walls  and  concrete  floor  of  the 
magnesium  cell.    The  scatter  component  c«i  be  ex- 
tremely significant  where  dosimeters  with  enhanced, 
low-energy  responses  are  used.   (Author) 


AD-603  099  Dlv.   20,  15 

OTS  Prices:  HC  11.00/MF  $0.50 

Technical  Research  Group,  Melville,  N.  Y« 

TBO-SOD,  A  MONTE  CARLO  PROGRAM  tO  CALCULATE 

SECONDARY  GAMMA  RAY  DOSE  FROM  A  NUCLEAR 

WEAPON  DETONATION, 

bgr  Herbert  A.  Steinberg.  Jul  64.  37p 

Contraot  AF29  601  5829.  Pro].  7806,  Task  780604 

WL  tdr«4  46  VI  j  1 

Uael^^lfled  report 

Descr^jitors:  (•Monte  Carlo  method,  NeuUon  transport 
theory),  (•Neutron  transport  theory.  Monte  Carlo  method). 
(*Oamma  rays.  Dose  rate),  (•Nuclear  ex^feslons,  Radlo- 
sotlve  fallout).  Air  pcUutlco,  Gamma-ray  scattering. 
Nuclear  weapons.  Blast,  Programmli^  (Computers). 

TRO-SGD  Is  a  coding  system  «<— tg^i^  to  «i^ir»tilwtff  the 
time  and  space  dlstributloa  of  secondary  gstmna  ray  dose 
in  ttw  atmosphere  caused  by  neutrons  leiddac  from  a 
ouclear  or  thermonuclear  device  saploded  In  the  atmos- 
phere at  ground  level  or  hltJier.   This  voIwm  of  the  report 
describes  the  physical  and  analytical  baslai  «<  the  system. 
Volume  n  of  the  report  describes  the  code  ttself.  (Author) 


AD-603  lis  DiT.   20,  18 

OTS  Prices:  HC  12.00/MF  $0.50 


Defense  Atomic  »ipport  Agency,  Washii«t<M,  D.  C. 

LIST  OF  MILITARY  AND  CIVIL  DBFBNSB  RAIXAC 

DEVICES  1964, 

by  Edward  L.  Arnold.   11  Jun  64,  32p 

DAS  1243  rev. 

Unol^Mlfled  report 

OrtgtauUy  Inohided  as  part  of  the  minutes  tt  the  Panel  on 
Bsdlotogtoal  • — ' '- 


Deecrtptors:  (*Radlatlon  measurement  systems. 
National  defense).  (•Health  physics  InstrumentatlOQ. 
Civil  defense  systems).  Classification,  Costs,  Calibration. 
Directories,  Dosimeters,  Radiation  alarms.  Radiation 
monitors.  Detectors,  Radiological  dosage. 

A  oompllatlon  of  radlac  devices  ctirrently  available  to  ttw 
Department  of  Defense  is  presented.   The  list  is  s^arated 
Into  rate  meters,  dosimeters,  miscellaneous  radlac  equip- 
ment for  calibration  and  qiteclal  purposes,  and  ma]or  re- 
search and  development  items.  Each  item  includes 
nomenclsture.  classification,  federal  stock  number,  coat, 
qwnsorlng  agency  and  a  descriptkm  of  the  Iteou   (Author) 


AD-603  170  Dlv.   20 

OTS  Prices:  HC  $1.00/MF  $0.50 

Uppsala  Univ.  (Sweden). 

THE  DESIGN  OF  A  NEW  EXPERIMENTAL  EQUIPMENT 

FOR  PHOTO  ELECTRON  MEASUREMENTS. 

Final  technical  rept.  for  1  Jun  63-31  May  64. 

by  Kal  SlegtMhn.  31  May  64,  ITp 

Contract  DA91  591EUC2899 

Unclassified  report 

Descriptors:  (*4>ectrum  analyzers.  Design), 
(*Photoelectrons,  Measurement),  Atomic  energy  levels. 
X-rays.  Alpha  particlee.  Slgnal-to-noise  ratio. 
Monochromatic  light.  Photographic  plates.  Magnetic 
fields.  Magnets,  Manganese,  Copper,  Molybdenum, 
Sweden. 

In  order  to  investigate  the  possibilities  of  the  photo 
electron  method  as  an  analytic  tool  for  determining  the 
relative  abundance  of  elements,  a  semicircular  electron 
q>ectrometer  with  permanent  magnet  pieces  was  made. 
The  pole  pieces  of  the  spectrometer  have  a  diameter  of 
60  cm.   Two  additlcmal  airgaps  were  introduced  in  the 
spectrometer  in  order  to  achieve  a  better  homogenlty  In 
the  magnetic  field  and  also  to  extend  the  homogenlty  over 
a  greater  part  of  the  pole  pieces.   Attached  to  the 
spectrometer  is  an  evaporation  chamber  which  makes  It 
possible  to  introduce  an  evaporated  source  Into  the 
q>ectrometer  without  exposing  the  source  to  air.   The 
X-rasrs  which  are  used  for  expelling  electrons  from  the 
source  are  monochromatlzed  by  means  of  a  bent  crystaL 
It  Is  possible  to  use  both  Cu-Ka^ha  and  Mo-Kalpha 
radiation.   The  detection  is  made  with  photographic  plates 
and  the  intensity  ratios  will  be  determined  liy  counting 
electron  tracks.   Photo  electron  lines  were  obtained  from 
the  K-shell  of  Manganese.   (Author) 


AD-603  251  Dlv.   20 

OTS  Prices:  HC  14.00/MF  |0.76 

Michigan  Univ.,  Ann  Arbor. 
NEUTRINO  PRODUCTION  OF  LEPTON  PAIRS, 
by  George  Nicholas  Standu.   1964,  lOSp 
Contract  Nonrl224  15,  Grant  NSF  GP1536 

Unclassified  report 

Deeor4>tors:  (*Nuclear  reactions.  Pair  production), 
(♦Nsutrlnoe,  Nuclear  cross  sections),  (*Leptons,  Pair 
production).  Magnetic  fields.  Elastic  scattering, 
Fermions.  Muons,  Electrons,  Positrons,  Particle 
accelerator  targets.  Copper,  Aluminum,  Bromine. 
Proton  cross  sections. 

The  puipoee  of  ttie  dlssertstlcn  was  to  calculate  the 
total  cross  section  for  the  neutrino  productton  of  a  lepton 
pair  in  the  Coulomb  field  cf  a  nucleus  under  the  assump- 
tloo  that  the  universal  four  fermlcn  theory  cf  weak  Inter- 
•otkns  to  correct  at  Mgb  energies. 
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Division  21  •  NUCLEAR  PROPULSION 


AD-603  383  DlT.   20.  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Radiolo^cal  Defense  Lab.,  San  Francisco,  Calif. 
SIMULTANEOUS  DETERMINATION  OF  Ce(141)  AND 
Ce(144)  IN  FISSION  PRODUCT  MIXTURES, 
by  M.  G.  Lai  and  H.  Goya.   27  May  64.   a4p 
Caitract  AT49  5  2084 
NRDL  TR756 

Unclassified  report 

Descriptors:    (*Fi8sion  products.  Cerium).  (^Cerium. 
Determination),  Radioactive  Isotopes,  Mixtures. 
Radioactive  decay,  Gamma  emission.  X-rays,  Fission 
product  activity.  Counting  metbods.  Radiation  measure- 
ment systems,  Radiochemlstry. 

A  metbod  was  developed  to  determine  tbe  Isotopic  ratio 
and  the  disintegration  rates  of  Ce(141)  and  Ce(144)  In  tbe 
pn-esence  of  each  other,  by  gamma  pulse-height  analysis. 
The  method  was  based  on  tbe  relationship  between  the 
composition  of  tbe  mixture  and  tbe  integrated  peak  rsitio  of 
gamma  and  x-ray  peaks.   The  effects  of  various  counting 
conditions  were  examined.    The  usefulness  of  the  metbod 
was  exemplified  by  application  to  tbe  simultaneous  determt- 
natloD  of  Ce(141)  and  Ce(144)  in  fission  product  mixtures. 
(Author) 


Descriptors:  (*Gamma  rays.  Absorption),  (*Shielding, 
Nuclear  scattering).  ('Photons.  Compton  scattering). 
Nuclear  cross  sections.  Radiation  measurement  systems. 
Cobalt,  Cesium,  Radioactive  isotopes.  Mathematical 
analysis.  Concrete,  Thickness,  Iron. 

Tbe  shielding  of  gamma  radiation  —  at  pfaotoo  energies 
where  tbe  ComiA(»  scatter  process  Is  dominant  —  results 
in  a  transmitted  beam  that  Is  largely  composed  of        ' 
scattered  photons.    An  approximate  formula  was  developed 
through  experiment  to  calculate  tbe  scattered  radiation 
and  therefore  determine  the  exact  transmission.  l.e., 
dose  build-up  factor  (B).  for  thin  shields  in  the  range  d 
photon  energies  from  0.6  to  2  MeV.   Tbe  results  of  tbe 
experiment  also  gave  rise  to  a  simple  method  of  measuring 
any  microscopic  scattering  cross  section  by  an  array  of 
detectors  without  loss  of  the  definition  of  tbe  scattering 
angle.    (Author) 


21.  Nuclear  Propulsion 


AD-603  413  Div.    20 

OTS  Prices:  HC  $1.00/MF  $0.50 

Technical  Operations.  Inc.,  Burlington.  Mass. 

TRANSMISSION  OF  GAMMA  RADIATION  THROUGH 

THIN,  FINITE  SLABS. 

Summary  of  research  rept.. 

by  Matthew  J.  Barrett.  William  E.  Barch,  and. 

Robert  L.  MacNelL    Jun  64,   6p 

Contract  OCD  OS62  14 

Unclassified  report 

Descriptors:    (*Gamma  rays.  Absorption),  (*Shieldlng, 
Gamma  rays).  Nuclear  scattering,  Compton  scattering. 
Cobalt,  Cesium,  Radioactive  isotopes.  Photons,  Nuclear 
cross  sections.  Iron,  CcMicrete,  Thickness.  Dosimeters. 

The  shielding  of  gamma  radlatlon-at  photon  energies 
where  the  Compton  scatter  process  is  dominant-  results  In 
a  transmitted  beam  that  is  largely  composed  of  scattered 
photcns.   Since  tbe  scattering  Is  performed  principally  by  tbe 
electrons  of  the  shielding  medium.  It  is  in  principle  suffi- 
cient to  know  the  electron  distribution,  tbe  differential 
scatterli^  law,  and  tbe  absorptive  properties  of  the  medium 
to  completely  define  tbe  transmitted  beam.    Tbe  electron 
distribution  and  tbe  atMOrptive  properties  of  tbe  noedium 
are  space-dependent  in  an  often  complex  way.  with  abrupt 
discontinuities  at  tbe  boundaries  separating  materials. 
The  dose  buildup  factor  was  determined  for  cobalt-60 
and  oesium-137. 


AD-603  414  Div.    20 

OTS  Prices:  HC  $2.00/MF  $0.50 

Technical  Operations,  Inc..  Burlington,  Mass. 

TRANSMISSION  OF  GAMMA  RADIATION  THROUGH 

THIN.  FINITE  SLABS, 

by  Matthew  J.  Barrett,  William  E.  Barch,  and  Robert 

L.  MacNelL  May  64.  48p   TO-B-64-44 

Contract  OCD  OS62  14.  Unclassified  report 


AD-603  149 
OTS  Prices! 


Div.    21.  17 
HC  $4.00/MF  $0.75 


Aerojet-General  Nucleonics.  San  Ramon.  Caltf. 

BIAXIAL  CREEP  OF  MATERIALS  IN  LITHIUM: 

DEVELOPMENT  OF  APPARATUS  AND  TRIAL  RUN  WITH 

TYPE  304L  STAINLESS  STEEL. 

Spur  power  system  topical  rept., 

24  Apr  64,  121p   AN-1175,  SY-5472-R 

Contract  AF33  657  8954,  Pro].  3145,  Task  314511 

APL  TDR64  73 

Unclassified  report 

Descriptors:  (*Llquld  metal  cooled  reactors.  Creep), 
(*Creep.  Reactor  materials),  ('Stainless  steel.  Reactor 
materials),  ('Lithium,  Liquid  metal  coolants). 
Niobium  alloys,  Zirconium  alloys.  Compatibility, 
Molybdenum  alloys.  Stresses.  Vacuum  apparatus. 
Mic restructure.  Vanadium  alloys.  Pressure.  Nuclear 
propulsion.  Cylindrical  bodies.  Mathematical  analysis. 
Design,  Strain  (Mechanics),  Test  equipment.  Thickness, 
Liquid  metals.  Pressure  vessels,  Hl^  temperature 
research.  Test  m^bods.  Containers. 

Specific  biaxial  stress  In  a  cylindrical  capsule  can  be 
achieved  by  controlling  capsule  wall  thldmess  and  pressure 
inside  tbe  capsule.   Since  creep  is  limited  to  a  thin  wall 
section  of  the  capsule,  several  stresses  can  exist  simulta- 
neously in  the  same  capsule  if  sections  of  the  capsule  wall 
are  machined  to  different  thicknesses.    As  creep  occurs,  the 
diameters  of  the  thin  sections  Increase,  while  the  length  of 
the  capsule  does  not  change  significantly.   Creep  specimens 
of  the  materials  to  be  tested  under  this  program  were  made 
by  fabricating  cylindrical  capsules  designed  to  be  filled  with 
pressurised  lithium.    An  apparatus  to  measure  the 
biaxial  creep  of  alloys  in  contact  with  lithium  up  to  2500F 
was  constructed  and  successfully  demonstrated.   The 
creep  apparatus  consists  of  a  hlgh-vacuimi  tube  furnace 
with  a  «inlform  ten^wrature  zone  and  auxiliaiy  argon 
pressure  systems,  and  is  capable  of  holding  fbur  ca4>sule8. 
Strain  Is  measured  by  stopping  the  test  periodically  and 
measuring  the  diameters  of  the  thin  sections  of  the  capsule. 
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22.  Ordnance 


AD-603  005  DlT.   22,  18.  30 

OTS  Prices:  HC  $6.00/MF  $1.00 


RAND  Corp.,  SanU  Monica,  Callt 

INDIVIDUAL  WEAPON  SYSTEM  GOMPUllBR  COST 

MODEL,  T 

by  H.  E.  Boren,  Jr.  Jul  64,  ISSp  RM4166FB 

Contraot  AF49  638  700  [J 

Uncjtssifled  report 

Descriptors:  (^Personnel  management,  ^apon  sys- 
tems), ('Weapon  systems.  Costs),  ('Programming 
(Computers),  Weapon  systems).  Systems  engineering, 
(^rations  research.  Models  (SlmulaUons),  Mathe- 
matical models.  Compilers,  Systems  englDeering, 
Air  force  operations.  Aircraft,  Guided  missiles,  (Air- 
to-surfsce).  Defense  systems.  Strategic  weapons. 

This  Memorandum  describes  the  operatloa  of  one  com- 
puterized weapon  system  cost  model  used  by  the  RAND 
Cost  Analysis  Department  to  determine  resource  re- 
(filrements  tor  individual  weapon  systems  that  consist 
of  either  aircraft,  aircraft  and  alr-to-surface  missiles 
(ASM's),  or  strategic  mlssUes  (for  personnel  require- 
ments only).   Included  is  a  general  descripticm  of  tbe 
Model  with  particular  emphasis  on  the  personnel  sub- 
routine, which  can  handle  el^t  specific  types  of 
weapon  systems  of  tbe  Strategic  Air  Command,  tbe 
Air  Defease  Command,  tbe  Tactical  Air  Command, 
and  tbe  Military  Air  Transport  Service,  and  extra- 
polate from  these  eight  weapon  systems  seventy-two 
varying  weapon  system  mixes  and  basing  situations. 
Tbe  discussion  is  oriented  toward  describing  tbe 
actual  operation  of  the  Model  rather  than  tte  under- 
lying reasons  for  the  nwthodology  used. 


AD-603  155  Div.    22 

OTS  Prices:  HC  $1.00/MF  $0.50 


Army  Frankford  Arsenal,  I%iladelphia,  Pt, 

M15  ELEVATION  QUADRANT  COUNTER  OPERATING 

AND  LIFE  TESTS. 

by  David  Marcus  and  Charles  R.  Presbury.,  Jun  64, 

lap 

AFA  M64  29  1  | 

Unci»ssified  report 

Descriptors:  CRounds  counters.  Reliability).  ('Fire 
control  system  components,  Malfunctions),  Life  eiqiectancy. 
Pistons,  Elevating  gear.  Thermosetting  plastics.  Failure 
(Mechanics).  Howitzers,  Self-propelled  guns.  Fire  control 
systems. 

Operating  and  life  tests  were  conducted  on  a  limited 
number  of  mechanical  counters.   The  tests  consisted  of 
Intermittent  operation  for  a  maximum  of  one  hour  and  con- 
tinuous tests  till  failure.    Best  overall  performance  was 
attained  by  a  counter  having  Delrin  counter  wheel  gears  and 
ngrlon  pinions.    (Author) 


AD-603  171  Div.    22.  4.  14 

OTS  Prices:  HC  $3.00/MF  $0.75 


Midwest  Research  Inst.,  Kansas  City,  Mo. 
RADIO  FREQUENCY  ATTENUATORS  FOB  ELECTRO- 
EXPLOSIVE  DEVICES. 
Final  rept.  for  34  May  62-29  Feb  64, 
by  Howard  W.  Christie,  Bernard  L.  Jones  labd 
Junes  J.  Downs.   4  Jun  64,   83p 
Contract  DA23  072ORD1781A,  Pro].  2607E 

UoQlasslfied  report 
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ORDNANCE  •  Division  22 


Descriptors:  ('Explosives  Initiators.  Safety  devices), 
(*Pla8tlos,  Attenuators),  ('Attenuators,  Plastics),  Radio 
waves.  Attenuation,  Protective  coverings.  Polyethylene 
plastics,  Amino  plastics,  Acrylonitrlle  polymers, 
O-heterocyclIc  compounds.  Pyrrole^,  Qulnonest  Organic 
sulfur  compounds,  Azides,  Ccqtper  compounds.  Metal- 
organic  compounds.  Polymers,  Semiconductors, 
Inqxirities,  Resistance  (Electrical),  Electrical  inq>edance, 
Nuclear  paramagnetic  resonance. 

Polymer  systems  synthesized  and  studied  as  rf  atten- 
uators include  linear  polyenes,  xantfaene  polymers,  poly- 
benzlmldazoles,  polyacrylonitrlles.  polyphenyleneamlno- 
quinones,  and  polythlosemlcarbazldes.   Metal  chelate  poly- 
mers synthesized  and  studied  as  rf  attenuators  Include 
polythiourea-copper  complexes  and  polytiilosemlcarbazlde- 
copper  complexes.   Metal  doped  polymers  were  also  pre- 
pared and  studied  during  the  course  of  the  work.    Physical 
measurements  to  characterize  these  polymer  systems 
Include  volume  resistivity  measurements  on  pressed 
samples  as  a  function  of  temperature,  impedance  and 
attenuation  measurements  on  pressed  coaxial  samples  as  a 
Amotion  of  frequency  and  electron  paramagnetic  resonance 
spectra  measured  on  powdered  samples.  General  results 
of  the  program  indicated  very  low  attenuation  constants, 
thou^  the  metal  chelate  polymers  show  some  promise  for 
development.   However,  carrier  moWUty  in  these  materials 
severely  limits  tteir  cotaductlvity.   (Auttior) 


AD-603  320  Div.   22.  14,  17 

OTS  Prices:  HC  $3.00/MF  $0.50 

Springfield  Armory.  Mass. 

FACTORS  INFLUENCING  FRICTION  OF  PHOSPHATE 

COATINGS, 

by  Michael  A.  George.   9  Apr  64,  5^ 

SA  TR18  1084 

Unclassified  report 

Descriptors:  CPbosphate  coatings.  Friction),  (*Gun 
components,  Pboq;>hate  coatings).  Manganese  con:^>ound8, 
Zinc  compounds,  Phosphates,  Test  equipment.  Lubrica- 
tion. Loading  (Mechanics),  Surface  properties.  Crystal 
structure.  Velocity. 

A  friction  and  wear  machine  was  developed  to  simulate 
the  frictional  characteristics  of  reciprocating  weapon  com- 
ponents.  The  machine  was  used  to  evaluate  the  various  fac- 
tors Influencing  tbe  friction  of  phosphate  coatings.   Coeffi- 
cients of  friction  for  the  coatings  were  determined  under 
static  and  dynamic  conditions.   Tbe  following  factors  Influ- 
encing the  coefficient  of  friction  are  considered:  type  of 
coating,  lubrication,  loading  weight,  surface  roughness, 
crystalline  structure,  and  velocity.  The  coefficients  of 
friction  for  manganese  phosphate  coatings  did  not  differ 
to  any  practical  extent  from  tbe  coefficients  for  zinc  phos- 
phate coatings.   Lubrication  is  a  significant  factor  on  the 
coefficients  of  friction  for  phosphate  coatings.   Tbe  coeffi- 
cient of  friction  was  lndq>endent  of  tbe  applied  load. 
Velocity  during  dynamic  testing,  surface  finish,  and  crystal- 
line structure  Influenced  the  coefficient  to  a  slight  degree. 
Procedure  is  given,  and  results  are  discussed.  (Author) 


AD-603  380  Div.    22 

OTS  Prices:  HC  $l.OO/MF  $0.50 

Feltman  Research  Labs.,  Picatlimy  Arsenal, 

Dover,  N.  J. 

THE  LOCATION  OF  THE  CHAPMAN-JOUGUET  PLANE 

FOR  A  GRANULAR  EXPLOSIVE  BY  THE  EFFECT  OF 

AREA  INCREASE  ON  DETONATION  VELOCITY, 

by  Joseph  Hershkowltz.  Aug  64,  20p 

PA  TM1474 

Unclassified  rqwit 
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Division  22  •  ORDNANCE 


Deacrliitora:  CExploslve  materials.  Detonation), 
Potassium  compounds,  Perchloratea,  Aluminum, 
CombusUon,  Velocity,  Sbock  waves.  Thermodynamics, 
Equations. 

The  detonation  velocity  for  a  granular  mixture  of  potas- 
sium perchlorate  aiKl  aluminum  confined  In  a  Lucite  tube 
and  an  Ideal  detonation  TOlocity  calculated  by  the  RUBY 
Computer  Program  were  used  together  with  the  observed 
reaction  zone  profile  to  estimate  the  position  of  the 
Chapman-Jouguet  plane  with  respect  to  the  plane  at 
which  reaction  commences.   This  was  done  by  extend- 
ing Jones  equation  for  effect  of  radial  expansion  on  the 
detonation  velocity  to  include  the  effect  of  covolume  a 
function  of  volume.   It  was  found  that  the  C  J  plane  is 
about  0.9  cm.  behind  the  plane  at  which  reaction 
commences.   (Author) 


AD-603  381  Dlv,    22 

OTS  Prices:  HC  $3.00/MF  $0.75 

Feltman  Research  Labs.,  Plcatinny  Arsenal,  Dover, 

N.J. 

STUDY  OF  THE  COMBUSTION  OF  A  GRANULAR 

EXPLOSIVE  BY  OBSERVATION  OF  STRESS  WAVES  IN 

SURROUNDING  LUCITE, 

by  J.  HershkowlU  and  E.  W.  Dalrymple.  Jul  64,  74p 

PA  TR3186 

Unclassified  report 

Descriptors:  (* Explosive  materials,  Combustioo), 
Acrylic  resins.  Explosion  effects.  Stresses.  Shock 
waves.  Mechanical  waves.  Velocity,  RDX,  Potassium 
compounds,  Perchloratea,  Aluminum,  Photographic 
analysis. 

High-speed  framing  camera  photographs  were  used  to 
observe  the  stress  waves  generated  in  thick-walled 
Lucite  tubes  (3  Inches  OD,  3/8  inch  ID)  and  in  a  Lucite 
block  termination,  by  shock  and  combustion  processes 
within  tlie  axial  core.   The  stress  waves  were  observed 
using  an  argon  bomb  for  backlighting  and  crossed 
polarizers.    Results  obtained  for  axial  cores  of  air, 
inert  powder,  granular  RDX,  and  C4  were  used  in  in- 
terpreting the  results  for  a  core  of  60/40  granular  mix- 
ture of  potassium  perchlorate  and  aluminum.    For  the 
latter,  it  was  concluded  that  although  the  elastic  wave 
velocities  in  the  Lucite  exceed  the  combustion  front 


velocity  (900  m/s),  there  Is  no  prebunor  actloQ,  via 
the  Lucite,  on  the  60/40  mix.   Intanslfloation  of  lumi- 
nosity in  the  core  at  the  surface  of  the  terminating 
block,  prior  to  arrival  of  the  front,  was  noted  for  air 
and  60/40  cores.   (Author) 


AD-603  472  Div.    22,  24 

OTS  Prices:  HC  $3.00/MF  $0.75 

Army  Natick  Labs.,  Mass. 

A  PHOTO-OPTICAL  SYSTEM  FOR  THE 

MEASUREMENT  OF  PROJECTILE  VKLOCrTY. 

Tectinical  rept. 

by  Stanley  D.  Tanenholte.  Oct  63.  77p 

ProJ.  1KO24401A113 

ANL  C  and  OM-1 

Unolasslfled  report 

DMcr^rtors:  (*Terminal  ballistics.  Photographic 
analysis),  (*ProJectile  trajectories.  Terminal  ballis- 
tics), (*Spark  shadowgraph  ptiotography,  Terminal 
baUisUcs),  Ballistics.  High-speed  photography. 
Laboratory  cameras.  Lenses,  Transducers,  Optical 
systems  components.  Photographic  images,  Resolutlcm. 
Calibration,  Impact  shook.  Shook  waves.  Velocity, 
Measurement. 

A  photo-optical  system  was  developed  for  determining 
the  velocity  of  a  projectile  after  target  penetratton.   This 
system  provides  a  wide  field  of  view  and  overcoooes  ttie 
difficulties  introduced  by  light  from  the  projectile-target 
Impact  and  by  the  pretriggerlng  of  velocity-measuring 
transducers  by  particles  broken  from  the  target.   The 
system  employs  a  parallel-light  shadowgraphic  metlwd 
tliat  consiste  of  a  double-spark  source  at  ttie  focal  point 
of  a  converging  Fresnel  lens,  and  anotlier  similar  lens 
to  focus  tlie  light  into  a  camera.   The  system  Is  acti- 
vated by  the  projectile  which,  after  penetrating  the  tar- 
get, triggers  a  transducer  whose  pulse  Is  fed  to  a  delay 
unit.   The  delay  unit  in  turn  triggers  the  spark  unit 
when  the  projectUe  is  withta  the  parallel-light  field. 
The  result  is  a  shadowgraph  of  the  projectile  and  the 
accompanjring  punchout  material  in  two  positfons.   The 
distance  between  the  two  images  on  the  photograph 
(corrected  by  a  suitable  magnification  factor)  divided 
by  the  spark  time  interval  gives  the  average  velocity 
of  the  projectile.   (Author) 
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23.  Personnel  and  Training 


AD-603  109 
OTS  Prices: 


Div.    23,  28 
HC  $a.00/MF  $0.50 


Psychological  Research  Service,  Inc.,  AusUn,  Tex. 
DEVELOPMENT  OF  A  COUNSELINQ  FORM  FOR  USE 
BY  SUPERVISING  OFFICERS,  i 

by  Dorothy  A.  Fnichter  and  Lewis  F.  Jamli. 
May  64,   31p  " 

CootnKSt  AF41  609  2013,  Proj.  7719,  Task  1771904 
PRLTDR64  U  ' 

UaoliMlfled  report 

Descriptors:   (*»ipervlsory  persoonel.  Job  aaatyBls), 
(^Achievement  tests,  omoer  persoanel),  (*Qtfloer 
peraoonel.  Achievement  tests).  Aptitude  tests.  Tea« 
ooostructian  (Psychology).  Leadership.  M^tivatiOB. 

A  counseling  interview  form  was  devised  to  aid  super- 
▼taory  ofiloers  in  making  constructive  use  of  the  offloer 
eraluatlOB  procedure.   From  reports  of  previous  studies 
at  counseling  procedures  in  both  military  and  olvUlsn 
organlxatloos,  100  Items  were  selected  and  categorized 
for  inchiaion  in  3  tryout  forms:  a  checklist,  a  forced-choice 
form,  and  a  level-<rf-achievement  form.   Request  was  made 
to  1200  ctfloers  (400  for  each  form)  for  ccnplettco  ot  an 
interview  form  for  one  subordinate  cflloer  and  for  ratii^  the 
importanoe  at  each  interview  item  on  a  separate  item 
acceptability  form.   Interview  items  were  validated  against 
the  subordinate  officer's  Overall  Ratiiv  from  his  moat 
recent  OER.   A  revised  form  included  66  items  selected  on 
the  basis  of  validity  and  acceptability  rating.   Revised  Inter- 
view and  item  acceptability  forms  were  coaq>leted  by  100 
officers.   The  final  form  ot  50  items  is  thus  an  interview 
guide  oonqxjsed  of  items  at  proven  relevance  to  success  as 
an  Air  Force  Officer.   Analysis  of  rating  olfloers'  commente 
gave  little  evidence  ot  Interest  in  using  sudt  a  device. 
(Author) 


AD-603  110  Dlv.   33 

OTS  Piloes:  BC  $1.00/MF  $0.50 

Peraoonti  Iteeearoh  Lab.  (6670th),  Atxompti* 

Medical  Div..  Lackland  AFB.  Tex. 

MARKOV  CHAIN  THEORY  APPLIED  TO  THE 

PREDICTION  OF  RETIREMENT  RATES, 

by  Francis  D.  Harding  and  John  W.  Merclc 

Jun  64.   7p 

Proj.  6765.  Task  675606 

PRL  TDR64  14 

Ito^Mslfled  report 

Deacrtptors:  (*Ottlo«r  personnel.  PersooMl  manage- 
ment), (*Managemeiit  planning,  Matbemattoal  predlo- 
tlcB),  Peraonnel  management.  Maintenance  peraoonel. 
Engineering  peraonnel.  Soteatlflc  persoooei.  Electronic 
tochnlolana.  ProbabUl^,  Mathematical  models, 
Compotora. 


of4<dy 


The  paper  demoeatrctoa  the  feasiMllty  of  tidying 
MarlEov  chain  theory  to  predict  officer  retltamaat  rates 
over  selected  time  periods.  The  chain  of  caireer  states 
la  baaed  on  total  yeara  of  military  aervloe.  Poaalhto 
catagozlaatton  for  projecting  grotf)  retirement  ratoa  ia 
lUuatratad  by  dlstrlbutii«  the  1962  ofDoer  roater  ao- 
ooidlag  to  flying  status  and  according  to  oaner  area. 
Data  are  the  actual  changea  during  tlie  flrat  half  of 
1962.  Broader  and  more  oomplwr  input  infprmatfoa 
will  be  required  to  provide  projecUona  for  i»e  In 
peraonnel  planning.  (Author) 
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AD-608  164  Dlv.   23.  26.  28 

OTS  Prioea:  HC  $7.70/MF  $2.00 

Inatituto  of  Engineering  Reeearoh.  Univ.  of  Callfonla. 

Berkeley. 

SUPERVISORY  JOB  DBSCN, 

by  Louis  E.  Davis,  Ernst  S.  Valfer,  and  Keoneth  PooL 

May  64,    468p   IE  64  5,  HFT  64  lOT 

Contract  Nonr3656  04 

Unclassified  report 

Descriptors:  (♦Job  analysis.  Leadership),  (*Super- 
vlston,  Industrial  production),  (*SuperviBory  personnel. 
Job  analysis).  Attitudes.  Group  dynamics.  Motivation, 
Peroeptfon  (Psychology),  Decision  maUi^ 

Two  job-design  treatmeote  changing  the  duties,  raspon- 
slbillttos,  and  authority  of  first  line  supervisors  and,  by 
delegation,  of  woifcers  were  introduced  In  an  industrial 
plant   In  the  first  state,  each  supervisor  was  responsible 
for  only  a  segment  of  all  product  completloo  tasks.   In  the 
second  state,  the  siqwrvlaor  waa  made  reeponsible  for  all 
protkiotlon  functiona  but  not  product  abceptance:  authority 
for  the  latter  was  added  In  the  third  state.   These  Job 
ohuges  were  designed  to  test  the  foUowhig  primary 
hypothesis:   Higher  economic  productivity  (lower  total 
coat)  and  greater  need  satiafaoticn  for  &e  members  of  a 
work  group,  including  the  supervisor,  wiU  result  from 
speci^rlng  the  job  content  of  the  supervisor  in  the  dliectiae 
of  Increasing  his  authority  and  responsibility  by  including 
mipervlston  over  all  the  functfons  required  to  complete  die 
proAict  or  service  assigned  to  his  work  group.    A  general 
reqxmse  mechanism  model  proposed  that  causal  variables 
aenaltive  to  the  organization  will  effect  end- result  variables 
with  time  slippage  through  mediating  sectuential  changes  in 
perceptions,  attitudes,  and  motivations  by  the  job  holder 
towards  job  and  organization,  resulting  in  changes  in 
Iwhavtor  towards  others  and  the  task.   (Author) 


AD-603  224  Dlv.   23,  18 

OTS  Prices:  HC  $5.00/MF  $1.25 

Dq>aitmeot  of  Defeoae,  Waahlngton,  D.  C. 
STUDY  OF  MANAGEMENT  EDUCATION  AND  TRAININa 
WITHIN  THE  DEPARTMENT  OF  DEFENSE.    PART  V: 
SHORT  LOGISTICS  COURSES  TASK  GROUP  REPORT, 
by  Nathan  Brodaky,  G.  C.  McCartan,  E.  M.  Teeter, 
0.  W.  Green,  and  Boy  R.  Wood,  Jr.   8  Feb  63,  266p 

Unclassified  report 

Deacilptora:  (*Tralnlng.  Logiatfos),  (*Loglstics. 
Bduoatfon),  Management  engineering.  Department  of 
Dafenae,  Inatructors. 

Five  aeparate  schools  provide  61  short  courses  of 
Instruction  in  logistical  management  and  closely  related 
areas,  exclusive  of  those  courses  wtiich  are  under 
oooslderatlon  by  other  task  groups.   These  courses  were 
examined  in  conslderabte  d^tii.   The  schools  are  Qte 
Army  Logistics  Management  Center,  Fort  Lee,  Virginia; 
the  School  of  Logistics,  Air  Force  Institute  of  Technology, 
Daytoo,  Ohto;  the  Army  Management  Engineering  Training 
Ageooy,  Rock  Island  Arsenal,  Rock  Island,  Illinois;  the 
Army  Management  Center,  Fort  Belvoir,  Virginia;  and  the 
Naval  Postgraduate  School,  Monterey,  California.   There 
has  developed  a  considerable  amount  of  Joint  short  course 
training,  particularly  at  the  Army  Management  Engineering 
Training  Agency,  but  the  total  is  still  smaU.   There  Is  no 
comprehensive  S3rstem  to  determine  the  needs  for  training 
and  to  insure  that  the  total  program  of  logistics  management 
educatton  and  training  in  the  short  course  area  meets  the 
various  dervice  needs  of  preparing  managers  for  modern 
logistics  systems.    (Author) 
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Division  23  -  PERSONNEL  AND  TRAINING 


AO-603  238  Div.    23.  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Na^al  Personnel  Research  Actiylty,  San  Diego,  Calif. 
THE  CONSTRUCTION  AND  STANDARDIZATION  OF  A 
SHORT  PRB-CLASSIFICATION  BATTERY,  FORM  SB-1, 
by  Lou  Hicks  Smith.  Leonard  Swanson, 
John  H.  Steinemann  and  Bernard  Rimland.   Apr  64,  20p 
NAVPERS  TB64  3 

Unclassified  report 

Descriptors:  (*NaTal  personnel.  Selection),  (*Te8t 
construction  (Psychology),  Personnel  management),  Naval 
training.  Achievement  tests.  Standardization,  Reliability, 
Correlation  techniques,  Psychometrics.  .^ 

Applicants  for  enlistment  in  the  naval  service  are 
currently  administered  the  Applicant  Qualification  Test 
(AQT)  early  in  enlistment  processing.   This  use  of  the  AQT 
is  intended  to  save  the  cost  of  sending  probable  failures  to 
the  Armed  Forces  Examining  Stations  where  the  Armed 
Forces  Qualification  Test  (AFQT)  Is  given.   The  AQT  is 
also  used  as  a  direct  screen  for  Naval  Reserve  applicants, 
and  for  men  with  prior  enlisted  service,  as  well  as  for 
identifying  men  eligible  for  the  High  School  Graduate  Pro- 
curentent  Program  In  which  high  school  students  are 
guaranteed  a  specific  type  of  Navy  training  following  grad- 
uation.  Unlike  the  Navy  Basic  Test  Battery,  the  AQT  yields 
only  a  single  total  score.  The  purpose  of  the  project  was 
to  construct  a  short  test  battery  which  would  reflect  both 
the  Individual  Basic  Test  Battery  scores  and  the  AQT  total 
score,  yet  which  could  be  administered  within  a  maximum 
time  limit  of  one  and  one-half  hours.  (Author) 


AD-603  329  Div.   23,  6 

OTS  Prices:  HC  $5.00/MF  $1.00 

Human  Factors  Research,  Inc.,  Los  Angeles,  Calif. 

A  STUDY  OF  SIMULATION  REQUIREMENTS  FOR 

SONAR  OPERATOR  TRAINERS, 

by  Robert  R.  Mackie  and  Albert  Harabedlan. 

Mar  64,  178p 

Contract  N61339  1320 

NAVTRADEVCEN  1320  1 

Unclassified  report 

Descriptors:  (♦Sonar,  Training  devices).  Sonar  pers<m- 
nel.  Simulation,  Learning,  Transfer  of  training. 
Sonar  targets.  Target  recognition,  Psychometrics. 

This  investigation  was  designed  to  determine  the  relative 
effectiveness  of  actual  recorded  target  signals  and  syn- 
thetic target  signals,  of  various  degrees  of  realism,  for 
training  operators  to  detect,  track  and  classify  sonar 
targets.    Four  levels  of  signal  realism  were  employed. 
It  was  concluded  that  signal  realism,  both  in  terms  of 
the  Information  parameters  represented,  and  in  terms 
of  the  signal  variability  and  S/N  ratios  used,  is  a  criti- 
cally important  feature  of  trainers  for  sonar  operators. 
Although  recordings  of  actual  target  signals  appear  to 
be  superior  if  classification  training  alone  Is  consid- 
ered, there  are  many  training  advantages  to  the  use  of 
highly  realistic  synthetic  signals  that  partially,  if  not 
conq)letely,  offset  this  advantage. 


AD-603  410  Div.   23,  28,  32 

OTS  Prices:  HC  $3.00/MF  $0.75 

Norfolk  Div.,  Virginia  State  Coll. 

A  STUDY  OF  FACTORS  IN  WORKERS'  DECISKWS  TO 
FOREGO  RETRAINING  UNDER  THE  MANPOWER 
DEVELOPMENT  AND  TRAINING  ACT  OF  1962, 


by  William  F.  Brazxiel.  Jua  64,  6«p 


Unclassified  report 


Prepared  In  cooperation  with  the  Office  of  Manpower, 
Automation  and  Training,  United  States  Department  of 
Labor. 

Descriptors:  (^Manpower  studies,  Industrial  training), 
('Retraining,  Attitiides),  Industrial  psychology.  Labor, 
Wages,  Economics,  Selection.  Training,  Education, 
Statistical  analysis.  Personnel. 

This  research  sought  to  identify  factors  In  the  decisions 
of  unemployed,  unskilled  workers  to  forego  retraining 
for  a  higher  level  of  skill.    It  attempted  to  gain  Insights 
concerning  the  choice  processes  by  which  workers  de- 
cide for  or  against  retraining,  as  a  a  basis  for  planning 
future  retraining  programs,  especially  the  manner  in 
which  retraining  opportunities  are  offered  to  prospec- 
tive trainees.   After  briefly  summarizing  the  major 
findings  of  the  study,  the  report  analyzes  in  detail  the 
statistics  obtained  in  interview  of  the  men  who  enrolled 
in  retraining  programs,  as  compared  with  those  for 
men  who  rejected  the  opportunity  to  enroll.   A  second 
section  of  the  report  presents  the  conclusions  and 
suggests  the  Implications  of  these  findings.   A  conclud- 
ing section  of  the  report  contains  tables  of  supporting 
data,  together  with  some  brief  notes  on  methodology. 


AD-603  478  Div.   23 

OTS  Prices:  HC  $3.00/MF  $0.75 

Pittsburgh  Univ.,  Pa. 

A  HEURISTIC  APPROACH  TO  PILOT  SCHEDULINQ. 

Master's  thesis, 

by  Robert  Anthony  Green.  1964,  94p 

Grant  NSF 11309 

Unclassified  report 

Legibility  of  this  document  is  In  part  unsatiBfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Scheduling,  Pilots),  (*Aviatloo  personnel. 
Personnel  management),  (*Programming  (Computers), 
Scheduling),  Feasibility  studies.  Air  force  personnel. 
Flight  crews.  Game  theory.  Punched  cards.  Input-output 
devices.  Military  training.  Combat  surveillance. 

A  lai^  number  of  pilots  in  the  Air  Force  are  being 
utilized  todaiy  in  fields  not  Involving  primary  aircrew 
positions.   While  in  these  fields  of  endeavor  pilots  are 
required  by  the  Air  Force  to  maintain  flying  proficiency. 
Most  Air  Force  bases  maintain  personnel  and  aircraft 
specifically  to  fulfill  this  requirement  and  much  time  is 
expended  in  the  scheduling  of  these  attached  pilots.   The 
aircraft  and  pilot  availabilities  must  be  considered,  of 
course,  in  this  scheduling  process.   Air  Force  restric- 
tions and  local  flight  policies  add  to  the  complexity  of 
the  problem.   The  pilot  scheduling  proUem  is  further 
confounded  by  errors  Introduced  by  the  human  sched- 
uler.  It  is  the  puipose  of  this  thesis  to  develop  a  tech- 
nique, employing  a  computer,  to  produce  a  feasible 
flight  schedule.    The  specific  problem  under  considera- 
tion to  illustrate  the  technique  is  the  scheduling  of  Air 
Force  pilots  attending  the  University  of  Pittsburgh. 
These  pilots  are  attached  to  the  911th  Troop  Carrier 
Group  at  the  Greater  Pittsburgh  Airport  for  flyii^. 
The  aircraft  provided  Is  the  C-47  (DC-3,  Douglas  'Sky- 
train').   The  computer  program  is  written  In  the  For- 
tran language  for  the  IBM  7090  computer  sjrstem 
utilizing  the  Michigan  Executive  System. 
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24.  Photography  and  Other 
Reproduction  Processes 


AD-603  252  Div.   24,  20 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Ordnance  Lab.,  White  Oak,  Md. 
RECTIFICATION  OF  OBLIQUE  PHOTOGRA|PHS  TO 
OBTAIN  BASE  SURGE  CONTOURS, 
by  D.  E.  Phill4>8.   26  Jun  64,  20p 
Task  654 
NOL  TR64  91 

Unclassified  report 

Descriptors:  (*Nuclear  explosions,  Aerl4  photographs), 
(•Aerial  photography.  Underwater  explosions),  (♦Under- 
water explosions.  Aerial  photographjO,  Aerial  cameras, 
Graphics,  Corrections,  Photogrammetry,  Rectifiers 
(Photography). 

Rectification  of  oblique  aerial  photographs  is  one  means 
used  to  obtain  contours  of  the  base  surge  formed  by  an 
underwater  nuclear  explosion.    An  analytic  photogramme- 
tric  method  of  rectification,  based  on  the  visible  horizon 
and  altitude  of  the  photo  aircraft,  is  described.   This 
method  gives  the  position  of  any  point  on  tbs  photograph  in 
terms  of  its  coordinates  on  a  rectangular  grid  system  on 
the  water  surface.   The  supplemental  Information  needed 
to  rectify  an  oblique  photograph  is  discussed.   (Author) 
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OTS  Prices:  HC  $2.00/MF  $0.50 

Institute  of  Science  and  Tech.,  Univ.  of  Irfichigan,  Ann 

Arbor. 

SPECTRAL  REFLECTANCE  MEASUREMENTS 

COMPARED  WITH  PANCHROMATIC  AND  INFRARED 

AERIAL  PHOTOGRAPHS, 

by  Charles  E.  Olson,  Jr.  1964,  2^ 

Contract  Nonrl224  44 

Unclassified  report 

Deacriptors:  (*Pbotogrammetry,  Reflection),  (*Trees, 
Reflection),  Aerial  pbotogri4>hy.  Infrared  photography, 
Refleotometers,  Photogr^hic  tone,  Pbotogrt^hic 
contrast,  ^lectroscopy,  Photointerpretatlon. 

Spectral  reflectance  measurements  made  with  a  trailer- 
mounted  Beckman  DK-2A  spectrorefiectometer  near 
Dexter,  Michigan,  in  August  1963,  are  presented.   Curves 
cf  foliage  reflectance  in  the. 350-  to  2,750-mlllimicrons 
wavelength  range  are  included.    Predicted  tonal  contrasts 
based  on  the  reflectance  data  were  compared  with  panchro- 
matic and  infrared  aerial  photogr^>hs  at  thie  study  area. 
Actual  results  agreed  with  predicted  tonal  contrasts 
except  for  needled  trees  which  appeared  darker-toned 
on  the  infrared  photography  than  had  been  predicted. 
(Author) 
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AD-602  986  Div.    25,  8 

OTS  Prices:  HC  $3.00/MF  $0.50 

Chalmers  Univ.  of  Tech.,  Gothenburg  (Sweden). 

DYNAMIC  NON-LINEAR  WAVE  PROPAGATION  IN 

IONIZED  MEDIA.    13.    MICROSCOPIC  TREATMENT 

OF  THE  INTERACTION  BETWEEN  A  PLANE 

ELECTROMAGNETIC  WAVE  AND  .\N  OSCILLATING 

MEDIUM, 

by  A.  R.  Tbomasson.    Mar  64,  5^ 

CUT  RR44,  CUT  US38 

Contract  AF61  052  451 

AFGRL  64  532 

Unclassified  report 

Descriptors:   (•Electromagnetic  waves.  Propagation), 
Dielectrics,  Oscillation,  Molecules,  Dlpole  moments. 
Electric  fields.  Integral  equations.  Magnetic  fields, 
Dlfiraction,  Refractive  index.  Mathematical  analysis. 

The  interaction  between  an  electromagnetic  wave  and 
an  oscillating  dielectric  medium  is  studied  from  a  micro- 
scopic point  of  view.    Modifications  of  the  Lorentz-Lorenx 
formula  and  the  Oseen  extinction  tiieorem  are  discussed. 
The  diffraction  conditions  at  a  plane  boundary  are  con- 
sidered and  the  effect  of  a  drifting  disturbance  Is  tak«i 
into  account.  (Author) 
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Chalmers  Univ.  of  Tech.,  Gotenburg  (Sweden). 
DYNAMIC  NON-LINEAR  WAVE  PROPAGATION  IN 
IONIZED  MEDU,    14.    GENERATION  OF  LONGI- 
TUDINAL PLASMA  WAVES  BY  NON-LINEAR 
COUPLING  OF  TWO  HIGH-POWER  CIRCULARLY 
POLARIZED  TRANSVERSE  WAVES, 
by  K.  H.  B.  Wilhelmsson.    1  Apr  64,  24p   CUT  RR45, 
CUT-US39 
Contract  AF61  052  451 

AFCRL  64  533 

Unclassified  report 

Descriptors:   (*Electromagnetlc  waves.  Propagation), 
Electron  beams.  Magnetic  fields,  Gas  ionization.  Space 
charges,  Nonlinear  systems,  Resonance,  Plasma 
physics. 

The  investigation  presented  in  this  report  shows  that 
non-linear  interactioB  between  two  transverse  waves, 
propagating  along  a  magnetic  field  in  an  electron  stream 
which  interpenetrates  an  ionized  gas.  can  cause  different- 
frequency  longitudinal  apace  charge  wave.   Under  certain 
conditions  on  the  primary  waves  tiie  degree  of  coupling 
may  become  appreciable.  (Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  C*lo. 

THE  FIRST  CZECHOSLOVAKIAN  SEMKONDUCTIVE 

LASER, 

7  Jul  64,  5p 

FTD  TT64  158,  TT  64  71144 

.  Unclassified  report 

Unedited  rough  draft  trans,  of  Jemna  Mechanlka  a  Optika 
(Czechoslovakia)  1963,  no.  8.  p.  246. 

Descriptors:  (*Laser8,  Semiconductor  devices). 


(^Czechoslovakia,  LaMrs),  Gallium  compoundi. 
Arsenides,  Crystals,  Bxoltatioa,  Light,  Infrared  radi- 
ation. Optics,  Amplifiers,  Gallium  alloys.  Arsenic 
alloys. 

Ibtroduced  is  a  laser,  operating  on  the  principle  of  using 
a  gallium  arsenide  crystal,  with  transition  (transforma- 
tion) of  the  type  similar  to  ttie  sensiconductor  regulators. 
The  laser  emits  stimulated  radiation  in  near  infrared 
zone  (at  about  0.85  micron).   A  GaAs  sample  was  pre- 
pared in  dimensions  of  0.2  x  0.6  mm,  submerged  in 
gaseous  nitrogen  and  worked  with  current  pulses  of 
several  microns  duration;  the  processing  of  the 
crystal  and  its  cultivation  was  done  with  optical 
precision. 

AD-602  994  Div.    25,  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

FIRST  CZECH  GAS  LASER  PUT  INTO  OPERATION. 

7  Jul  64,  3p 

FTD  TT64  167,  TT  64  71146 

Unclassified  report 

Unedited  rough  draft  tra^.  of  Rude  Pravo  (Czechoslo- 
vakia) 1963,  no.  288,  18  Oct.  p.  1. 

Descriptors:  (*LaBers,  Gases),  (^Czechoslovakia. 
Lasers),  Helium.  Neon,  Mixtures,  Mirrors,  Glow  dis- 
charges. Monochromatic  light.  Amplifiers,  Optics. 

Introduced  is  a  gas  molecular  light  generator,  so-called 
laser,  which  produces  a  radiation  of  a  wavelength  of 
1,153  microns.   The  experimental  equipment  consists 
of  a  silica  tube  provided  with  two  oblique  apertures 
(windows),  filled  with  a  helium  and  neon  mixture  and 
placed  between  two  spherical  mirrors.   The  discharge 
In  tlie  tube  is  excited  by  a  high  frequency  generator. 
The  emitted  radiation  is  continuous  and  highly 
monocliromatic . 
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OTS  Prices:  HC  $3.00/MF  $0.75 

Physics  International.  Inc..  Berkeley,  Calif. 

TWO  QUANTUM  STATISTICAL  TREATMENTS  OF 

SPECTRA  LINE  SHAPES  EMITTED  FROM  PLASMAS. 

Final  rept. 

by  T.  Nakayama  and  H.  E.  DeWitt.  Jun  64,  85p 

Contract  AF29  601  5699.  ProJ.  8806 

RTD  TDR63  3130 

Unclassified  report 

Descriptors:  ('Spectroscopy,  Plasma  medium),  (*Plasma 
medium,  Quantum  statistics),  ('Quantum  statistics. 
Plasma  medium).  Line  spectrum.  Atomic  energy  levels. 
Perturbation  tlieory.  Electron  transitions.  Dielectric 
properties,  Dlpole  moments.  Transport  properties. 
Elastic  scattering.  Electrons,  Phonons.  Electrical 
conductaxtce.  Viscosity. 

A  study  was  made  of  hydrogenlc  energy  levels  as  modi- 
fied by  a  plasma.   This  was  done  through  a  perturbation 
expansion  of  tlie  partition  function  of  the  multlcomponent 
plasma,  wtilch  gives  rise  to  a  pseudo-Schroedinger 
equation.   The  level  shift  and  width  were  calculated 
usli^  tlie  random  phase  approximation  for  the  dielectric 
function  of  the  plasma.    The  results  yield  a  small 
negative  energy  shift  and  a  width  that  is  proportional 
to  n  squared,  where  n  is  the  principal  quantum  number. 
A  formal  treatment  is  given  of  radiative  transitions 
between  two  levels  in  which  the  dlpole-dlpole  corre- 
lation function  is  developed  in  a  perturbation  expansion 
along  the  lines  of  recent  work  on  transport  coefficients. 
The  results  yielded  a  line  width  which  agreed  with  a 
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more  general  form  given  by  Bsranger,  except  for  an 
Interference  term  between  elastlo  scattering  ampli- 
tudes, which  appeared  to  be  a  negligible  contribution. 
(Author) 
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Center  for  Atmospheric  and  Space  Physics,  Univ.  of 

Maryland,  College  Park 

A  RELATIONSHIP  FOR  PLASMA  SHBATSS  ABOUT 

LANGMUm  PROBES. 

Scientific  rept.  no.  1, 

by  Richard  T.  Bettlnger  and  B.  Harris  Wa 

Jan  64,  20p 

Contract  AF19  636  2792,  Grant  NsGSS  60,  tto\.  8608, 

Task  860504 

AFCRL  64  429 

uielasslfled  rqport 


rio  AS 

viLr. 


Oescriplors:  (^Plasma  sheath.  Probes  (Blectro- 
magnetic)),  (•Probes  (Electromagnetic),  Plasma  sheath). 
Spheres,  Cylindrical  bodies.  Gas  lonizatfcBi,  Analysis, 
Electrical  properties.  Density,  Functions.  Atmosi^ere 
entry. 

An  analytical  relation  for  the  shealh  about  A  spherical 
Langmuir  probe  was  empirically  derived  from  calculated 
data  which  reproduces  this  daU  within  a  mean  error  of 
better  than  10  per  cent.   A  8eml-<|uantitatl)«e  analysis 
verifies  the  functional  d^iendence  of  this  telatlon  and  a 
similar  analysis  devekipe  the  oorrespondlif  relstloashlp 
for  cylindrical  geometry.  In  the  absence  of  sophisticated 
calculations  in  the  cylindrical  case  a  detailed  evaluation  of 
coefficients  is  not  possible.   The  relations  derived,  even 
in  their  present  relatively  crude  form,  should  considerably 
aid  in  analysis  of  experimental  Langmuir  probe  results; 
in  particular,  that  involving  spherical  geometry.   (Author) 
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Illinois  Univ.,  Urbana.   Engineering  Experiment 

Station. 

PLANE  WAVE  DIFFRACTION  BY  THICK  I^tELECTRIC 

GRATINaS,  AND  ZONE  PHASE  PLATES. 

Technical  rept.  no.  77, 

by  H.  A.  Shubert  Jun  64,  149p 

Contract  AF33  657  10474,  Pro).  6278,  Tasl(  627801 
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Unolisslfled  report 

Descriptors:  (•Electromagnetic  waves,  Dilfraction), 
(•Dielectrics,  Diffraction  gratings),  (*Dlffractlon, 
Analysis),  Optical  analysis.  Boundary  value  problems. 
Electromagnetic  wave  refleotioos.  Exoltattoo,  Fidd 
theory. 


ItaUoo, 


The  diffraotion  of  a  plane  eleotromagnetlc  wave  by  an 
infinite  grating  of  dleleotrlo  bars  was  obtatoed  by  two 
methods.  One  is  an  Unproved  wave  optics  method,  ae- 
oountlng  for  multiple  reflections.  The  other  is  a  more 
eouot  formulation  as  a  boundary  value  prottom.  which 
Is  solved  numerically.  The  results  were  compared 
with  each  other  and  with  experiment.  The  diffraotion 
is  specified  in  terms  of  the  amplitudes  of  the  gratiiv 
lobes,  both  the  'real'  classloal  lobes,  and  tte  lobes 
with  complex  'directions,'  oorreaponding  to  waves 
evanescent  in  the  direction  normal  to  tiie  grating. 
The  latter  are  found  to  be  relatively  negligible,  as 
oompared  to  those  for  a  grating  of  perfect  eonduotlag 
bars,  for  example.  This  important  result  is  dis- 
cussed at  length.  Though  the  more  exaot  asslysis 
appears  to  work  at  least  for  grating  constants  of  be- 
tween zero  and  five  wavelengths,  the  emphssis  is 
placed ,on  lyeults  for  gratli^  constants  somswhat 
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larger  than  a  wavelength.  These  are  used  to  mak^ 
Inferences  about  the  action  of  sooe  phase  plates,  used 
as  focussing  devices,  by  considering  the  plates  as 
generalized  gratings  and  ^iplylng  parageometric 
optics  methods.    (Author) 
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OTS  Prices:  HC  $6.00/MF  $1.00 

Case  Inst,  of  Tech..  Cleveland,  OUo. 

A  STUDY  OF  PERIODK  MEDIA  WITH  NON-ORTHO- 

QONAL  LATTICE- STRUCTURE. 

Scientific  rept.  no.  6, 

by  Halm  HaskaL  May  64,  163p 

Ccntraot  AF19  628  1699.  Pro).  5638,  Task  663502 

AFCRL  64  437 

Unclassified  report . 

Descriptors:  (•Crystal  lattices.  Wave  transmission), 
(•Wave  transn[ilssion.  Microwave  frequency).  Wave- 
guides, Dielectrics.  Electrical  impedance.  Electric 
fields.  Magnetic  fields.  Scattering,  Anlsotrt^.  Rota- 
tion, Ciroults,  Integratton,  Velocity,  Voltage.  Electric 
currents.  Mathematical  analysis.  Equattons. 

A  Theory  is  developed  for  treating  propagation  of  electro- 
magnetic waves  in  a  three  dimensional  periodic  medium 
with  non-orthogonal  lattice  structure.   The  generalized 
transmlsston  line  viewpoint  is  adopted,  that  is,  each 
plane  of  obstacles  is  considered  as  a  single  discontinuity 
loading  the  free  space  or  the  supporting  material  at 
periodic  intervals.   Such  a  discontinuity  can  be  des- 
cribed by  the  usual  clroult  type  matrices;  the  proper- 
ties of  these  are  examined  in  detail.    Anotlier  type  of 
medium  is  also  analyzed,  in  it  a  plane  of  obstacles  is 
obtained  from  an  adjacent  plane  by  a  translation  and 
rotation.   The  eigenwaves  in  this  medium  are  ellipti- 
cally  polarized  waves.   Some  unusual  features  of  the 
band  structure  are  Illustrated  for  a  str^  and  a  disk 
medium. 
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OTS  Prices:  HC  $1.00/MF  $0.60 

Centre  National  de  la  Becherohe  SclentiflquB,  Paris 

(France). 

FAR  INFRARED  OF  CRYSTALS  AND  SOLIDS  IN  A 

LARGE  RANGE  OF  TEMPERATURES. 

Annual  summary  rept.  no.  2,  30  Apr  63-30  Apr  64, 

by  J.  Lecomte  and  A.  HadnL    16  May  64,  2^^ 

Contract  AF61  052  518 

AFCRL  64  489 

Unclassified  report 

Descriptors:  (•Single  crystals.  Spectra  (Mrared)), 
(•Infrared  spectroscopy.  Sln^  crystals),  Alkali  metal 
compounds.  Copper  compounds.  Thallium  compounds. 
Rare  earth  compounds,  Halides,  Oxides,  Ruby. 
Diamonds.  Glass.  Cryogenics,  France. 

Far  Infrared  spectra  were  obtained  for  copper  halides, 
cuprite,  niby,  alkali  halides  at  room  temperature,  llqidd 
nitrogen,  litpild  hydrogen  and  liquid  helium  temperature, 
from  50  to  700  microns.   (Author) 
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Innsbruck  Univ.  (Austria). 

CURRENT  DISTRIBUTION  OF  HEMISPHERICAL 

ELECTRODES  IN  A  HOMOGENEOUS  SEMBPACE 

Scientifio  rept.  no.  9, 

by  G.  Tlnholer.    15  May  64,  8p 

Contract  AF61  062  490 
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AFCRL  64  536 


Unclassified  report 


Descriptors :   (•Electrodes,  Voltage).  (*Rock  (Geology), 
Electrical  conductance),  CSpheres,  Potential  theory). 
Resistance  (Electrical),  Field  theory.  Numerical  analysis. 
Differential  geometry.  Electric  currents.  Distribution, 
Austria. 

A  short  derivation  for  the  formulas  of  stationary  current 
flow  between  two  hemispherical  electrodes  in  a  conducting 
halfspace  is  given.    Depth  of  penetration  is  calculated  and 
compared  with  the  distance  between  the  electrodes  In  order 
to  become  sure  of  the  reliability  of  formulas.   An  experi- 
mental determination  of  resistance  per  unit  area  between 
electrodes  and  medium  is  shown  to  be  possible.  (Author) 
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OTS  Prices: 


Div.   25,  17 
HC  $1.00/MF  $0.50 


Foreign  Tech.  Div.,  Air  Force  Systems  Ckwnmsnd, 
Wright-Patterson  AFB,  Ohio. 

INVESTIGATION  OF  ENERGY  DISTRIBUTION  OF  PROD- 
UCTS OF  CATHODE  SPUTTERING  OF  METALS  BY  MER- 
CURY IONS, 

by  M.  B.  Ben'yamlnovich  and  V.  L  Veksler. 
21  Jul  64,  17p 
FTD  TT64  542;  TT  64  71139 

Unclassified  r^wrt 

Unedited  rough  draft  trans,  of  A^cademiya}  N^oik] 
U[zbekskoi3  SSR  [Tashkent].   Izvestiya.   Seriya  Fiziko- 
Matematlchesklkh  Nauk.  1963  [v.  7]  no.  3,  p.  29-36. 

Descr^ttors:  (*^;xitterlng.  Energy),  (*MeTCury,  Sputtering), 
Nickel.  Plating,  Ion  beams.  Plasma  ]ets.  Rubidium, 
Tungsten,  Molybdenum,  Tantalum,  Cathodes,  Mass  spec- 
troscopy, USSR. 
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OTS  Prices:  HC  $2.00/MF  $0.50 

Courant  Inst,  of  Mathematical  Sciences.  New  York 
Univ.,  N.  Y. 

NON-LINEAR  THEORY  FOR  THE  DEFORMATION  OF 
PRE-STRESSED  CIRCULAR  PLATES  AND  RINGS, 
by  Chester  B.  Sensenlg.   Jun  64,   37p   IMM-NYU  326 
Contract  Nonr285  42;  Grant  NsG412 

Unclassified  report 

Descriptors:   (*Defi>rmati(Hi,  Tensor  analysis),  (*Metal 
plates.  Deformation),  (*Rings,  Deformation),  Theory, 
Elasticity,  Stresses,  Strain  (Mechanics),  Loading 
(Mechanics),  Hydrostatic  pressure.  Nonlinear  systems. 
Mathematical  analysis.  Matrix  algebra.  Differential 
geometiy.  S-matrix. 
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OTS  Prices:  HC  $3.00/MF  $0.75 

Brown  Upiv..  Provldeooe,  R.  L 

EXCITATION  OF  NONLINEAR  CURRENTS  AND 

GENERATION  OF  HARMONIC  WAVES  IN  AN  ISOTROPIC 

PLASMA. 

Scientific  rept.  no.  5, 

by  Tlng-wel  Tang  and  Lewis  Wetzel.   Jun  64,  9Sp 

Contract  AF19  628  2498,  ProJ.  5635,  Task  563502 

AFCRL  64  378 

Unclassified  report 

Descriptors:  (*Electrlc  currents.  Excitation),  (•Electro- 
magnetic waves.  Plasma  physics),  (*Plasma  physics. 
Electromagnetic  waves).  Electrons,  Electromagnetism, 


Harmonic  analysis.  Propagation,  Ionospheric  propagation. 
Polarization^  Temperature.  Perturbation  theory. 
Nonlinear  systems. 

This  report  consists  essentially  of  two  parts.   In  the 
first  part  the  non-linear  polarization  currents  excited  by  a 
plane  electromagnetic  wave  In  an  isotropic  plasma  are 
discussed.   The  second  part  is  devoted  to  a  calculation  of 
the  radiation  fields  established  by  harmonic  currents 
excited  inside  an  inhomogeneous  plasma  half-space  with 
linearly  increasing  electron  density.   The  essential  result 
at  this  work  lies  In  a  thorough  examination  of  the  most 
important  harmonic  current  sources  produced  by  nonlinear 
interactions  between  an  electromagnetic  wave  and  a  plasma, 
and  in  the  detailed  study  of  an  exan4>le  of  radiation  effects 
from  these  current  sources.   The  discussion  of  nonlinear 
current  sources  Is  rather  complete  and  general,  first  as 
individual  effecte,  then  as  a  whole.   The  main  limitation 
lies  in  the  smallness  of  the  parameters  required  for  appli- 
cation of  the  perturbation  method.   However,  this  require- 
ment is  likely  to  be  met  In  most  of  the  physical  problems 
encountered,  and  therefore,  the  method  used  does  not 
severely  limit  the  range  of  ite  i4>plication  in  real  situations. 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Delaware  Univ..  Newark.  \ 

ELECTRO-OPTICAL  METHOD  FOR  INVESTIGATION  OF 
FIELD  AND  CURRENT  DISTRIBUTIONS  IN 
SEMICONDUCTORS  AND  LAYER-LIKE  FIELD 
DISTRIBUTIONS  IN  PHOTOCONDUCTORS. 
Progress  rept.  no.  1.  15  Nov  63-30  Jun  64, 
by  K.  W.  Boer.    30  Jun  64,  ^ 
Grant  Nonr  G00046  63 

Unclassified  report 

Descriptors:  (*Semlconductor8.  Single  crystals), 
(•Photoelectric  materials.  Single  crystals),  (•Single 
crystals.  Crystal  growtii),  Cadmlvim  compounds.  Sulfides. 
Electroluminescence,  CrysUl  holders.  Excitation. 
Distribution,  Test  faciUties. 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Vleana  Univ.  (Austria). 

PHONON  DRAG  EFFECT  AND  TRANSPORT 

COEFFICIENTS. 

Final  technical  rept,  1  May  63-30  Apr  64, 

by  Walter  E.  Thirrlng.  30  Apr  64.  1^ 

Contract  DA91  591EUC29aO 

Unclassified  report 

Descriptors:  (•Phonons.  Transport  properties). 
Electrical  conductance.  Electrons.  Scattering,  Green's 
function,  N-bo<iy  probtem.  Crystals,  Field  theory. 

For  Qie  simplest  case,  the  derivatton  of  the  formula  for 
electric  conductivity  and  the  critical  discussion  of  ite 
validity  are  outlined.   Next  it  will  be  applied  to  the 
slnyilest  situation  of  a  multiple  scattering  problem,  namely 
electrons  in  randomly  distributed  Impurity  potentials. 
Thirdly  the  calulatton  of  a  more  refined  evaluation  of  the 
conductivity  for  a  typical  many-body  problem,  stich  as 
electrons  interacting  with  pfaoiwns  is  described. 
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Group  for  the  Advancement  of  Spectroscopic  Ifethods, 
Paris  (France). 
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Unc^a•tfled  report 

Descriptors:  CSpectrum  analyzers.  Molecular 
Spectroscopy),  (*Molecular  spectroscopy.  Optical  equip- 
ment), Electronic  equipment.  Gases.  Organic  compounds. 
Light.  Vacuum  apparatus.  Vibration,  Resonance.  Low- 
pressure  research.  France. 
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OTS  Prices:  HC  $2.00/MF  $0.50 

Chalmers  Univ.  of  Tech.,  Gothenburg  (Swe<ien). 

THE  MAGNETO-IONIC  THEORY  FOR  llASS- 

ANiaOTROPIC  ELECTRONS, 

by  K.  H.  B.  Wilhelmsson.    1  Apr  64,  44p 

CUT  RR47.  CUT-US41 

Contract  AF61  052  451 

AFCRL  64  535 

Uielasslfied  report 

Descriptors:  (•Magnetic  fields.  BlectitnM.  (*Electron8. 
Magnetic  fields).  Propagation.  Electromitnetlc  waves, 
SoUds,  AnlBotropy,  Equations.  Graphics.  Tensor  analysis. 

The  purpose  of  the  present  investigation  li  to  develop  the 
magneto-ionic  theory  for  'mass-anisotroplo'  electrons, 
assuming  a  general  tensor  form  of  the  effeotlve  mass.    Since 
collislonal  phenomena  in  soUd  materials  play  an  important 
role  such  effecte  are  considered  by  formally  introducing 
■n  effective  collision  frequency.   (Author) 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Wales  Univ.,  Cardiff. 

RESEARCH  ON  RECOMBINATION  AND  F1 1  rCTUATK)N 

THEORY  IN  SBMKXJNDUCTORS. 

aimmary  scientiflc  rept,  no.  1,  1  Feb  63-3D  Apr  64, 

by  P.  T.  Landsberg  and  D.  A.  Evans.   31  M«y  64.  6p 

Contract  AF61  052  664  , 

AFCRL   64  564 

Ua^laasifled  report 

Daocrtptors:   (*Semlconductor8.  Theory),  Election 
transitions.  Electron  capture.  Atomic  eneo^  levels. 
Electrons,  Valence.  Noise,  Great  Britain. 
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Northrop  Space  Labs.,  Hawthorne,  CallL 

PLASMA  PROPERTIES  BY  MOMENTUM  CHANGE. 

Final  rept., 

by  P.  D.  Lenn  and  O.  L.  Ward.    May  64.  98* 

NSL-62  106  5 

Contract  AF49  638  1160,  ProJ,  9752 

AFOSR64  1000 

Uaol^^lfled  report 

Descriptors:  (•Plasma  medium.  Momentum),  Electron 
density,  Argon,  Crossed  field  devices.  Electron  accel- 
erators. Magnetic  fields.  Electric  fields.   Temperature. 
Plasma  physios,  Magnetohydrodynamics.  i 

The  use  of  the  momentum  change  technique  to  determine 
average  properties  of  a  plasma  from  Ito  Intnractlon  with 
^)plied  electric  and  ma^ietlc  fields  was  Investigated. 
Experimente  were  performed  using  a  linear  crossed  field 
accelerator.   An  analysis  for  the  calculatioe  of  average 
▼slues  of  the  scalar  conductivity.  Hall  ooefflcleat  and  ioo 
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slip  coefficient  is  developed  and  applied  to  experimental 
resulte  obtained  with  argon  at  the  pressures  of  2,  4  and 
8  mm  Hg.    From  those  values,  the  electron  temperature 
and  number  density  and  the  mean  electron-Ion  collision 
time  were  calculated.   Assuming  a  relation  between  the 
electron  and  heavy  particle  temperatures,  the  heavy 
particle  densities,  the  mean  ion-atom  collision  time  and 
the  ion-atom  collision  cross-section  were  calculated.   The 
experimental  and  total  uncertainties  of  the  resulte  are 
estimated.   The  resulte  are  compared  for  consistency  with 
possible  equilibrium  and  nonequillbrium  states.   The 
resulte  were  found  to  have  sll^itly  better  than  order  of 
magnitude  acciiracy  and  to  be  consistent,  within  that 
degree  of  accuracy,  with  possible  equilibrium  states. 
(Author) 
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OTS  Prices:  HC  $3.00/MF  $0.76 

Technical  Operaticns,  Inc.,  Burlington,  Mass. 

THE  INVESTIGATION  OF  PASSIVE  LASER  Q-SWITCHINQ. 

Final  rept  for  1  Apr  63-30  Jun  64,  ^^ 

by  J.  I.  Masters.  P.  Kafalas,  and  E.  M.  E.  Murray. 

30  Jun  64,    90p   TO  B64  54 

Contract  Nonr4126  00,   ProJ.  3730 

Unclassified  report 

Descriptors:  (•Lasers,  Optical  equipment  cpmponente). 
Pulse  generators.  Dyes,  Photochemistry,  Polycyclic 
compounds.  Chlorides,  Films,  Organic  nitrogen  com- 
pounds, Iodides.  Nonlinear  systems,  S^troscopy, 
Prisms  (Optics),  Electric  swltehes. 

The  passive  Q-switehlng  concept  is  introduced  as  an 
appUcatlon  under  the  general  heading  of  saturable  non- 
linear optical  elemente.    The  bulk  of  the  laboratory 
investigation,  reported  In  some  detaU,  is  concerned  wtth  two 
organic  dye  materials  for  use  with  ruby  lasers:   Victoria 
Blue  B  deposited  on  a  glass  substrate  and  Cryptocyanlne 
used  as  a  solution  contained  In  a  suitable  cell.   The  liquid 
component  operates  on  a  nondestructive  radiative  process 
ttat  allows  repetitive  unattended  giant  pulse.    The  Uquid, 
however,  may  be  somewhat  slower  in  switehing  speed  than 
the  Victoria  Blue  B  films  that  are  permanently  bleached  by 
thermal  dissociation  at  the  onset  of  each  giant  pulse.    For 
tte  particular  laser  system  used  in  ttiis  work,  both  types 
of  passive  switohing  produced  giant  pulses  of  peak  power 
essentially  equivalent  to  pulses  that  can  be  obtained  by 
electromechanical  Q-switehlng  techniques.   (Author^ 
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Brown  Univ.,  Providence,  R.  L  Div.  of  KppheA 

Mathematics. 

ON  DISSIPATION  INEQUALITIES  AND  LINEAR 

VISCOE  LASTICITY. 

Technical  rept,  no.  27, 

by  M.  E.  Gurtin  and  L  Herrera.  Jun  64,  33p 

Contract  NoarS62  26,  ProJ.  NR064  431 

Unclassified  report 

Research  was  partly  stqiported  by  the  Institutes  of 
Geophysics  and  Engineering  at  the  Univ.  of  Mexico. 

Descriptors:  (•VisooeUsttcity,  Mathematical  analysis). 
Relaxation  time.  Integral  equations.  Stresses,  Strain 
(Mechanics),  Functions,  Theorems,  Tensor  analysis. 
Thermodynamics,  Mechanics. 

The  purpose  of  this  paper  is  to  derive  restrictions  which 
must  be  placed  on  the  relaxation  integral  law  of  linear 
visooelasttcity  theory  in  order  that  it  satisfy  certain        -^ 
'thermodynamic'  re«|uiremente. 


97 


Division  25  •  PHYSICS 


AD-603  126  DlT.    25,  17  ' 
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Blnnlngham  Univ.  (England). 

THE  NUCLEATION  AND  DEVELOPMENT  OF  A 

RECRYSTALLISED  STRUCTURE. 

Final  technical  rept.,  1  May  63-30  Apr  64, 

by  N.  B.  W.  Thompson.  30  Apr  64,  48p 

Contract  DA91  591EUC2672 

Unclassified  report 

Descriptors:  (*Zlnc,  Reciystallizatlon),  (^Crystal 
growth,  Metallic  crystals),  (*Metalllc  crystals.  Defor- 
mation), Nucleation,  Single  crystals,  Electrolytic 
pollshlo^.  Etched  crystals,  Crystal  substructure.  Grain 
boundrles.  X-ray  diffraction  analysis,  Electron  micro- 
scopy, Great  Britain,  High-temperature  research. 
Aluminum. 

In  an  attempt  to  determine  the  mechanism  of  recrystal- 
llsation  in  zinc,  the  modes  of  deformation,  which  occur  at 
high  temperatures  when  a  bicrystal  of  zinc  is  sheared 
along  its  grain  boundary,  are  being  investigated.   Towards 
this  end,  apparatus  for  growing  blcrystals  has  been 
designed  and  built.   Single  crystals  of  zinc,  for  use  as 
seed  crystals,  have  been  grown.    Work  Is  progressing 
towards  a  method  of  casting  very  pure  zinc  in  a  bicrystal 
mould  and  for  seeding  the  polycrystalllne  casting  for  the 
growth  of  blcrystals  of  closely  controlled  orientation. 
Techniques  for  optical,  electron  microscopical  and  X-ray 
diffraction  examination  of  the  structure  of  the  bicrystal 
are  currently  being  developed.   (Author) 
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SOLID  STATE  LASER  EXPLORATIONS. 

biterim  engineering  rept.  no.  3,  16  Apr-15  Jul  64, 

by  J.  CoUard,  R.  C.  Duncan,  R.  J.  Pressley,  F.  Sterzer, 

and  T.  Walsh.    1  Aug  64,  33p 

Ccotract  AF33  615  1096 

Unclassified  report 

Descriptors:  (*Lasers,  Solid  state  physics),  {*SoUd 
state  physics,  Lasers),  Yttrium  compounds.  Aluminum 
compounds.  Garnet,  Lanthanum  compounds.  Calcium 
compounds,  Molybdates,  Aluminates,  Fluorides, 
Dysprosium,  Crystals,  Magnetic  fields,  pumping 
(Electronics),  Thermal  properties.  Electron  optics. 
Modulators,  Photoelectric  cells  (Semiconductor). 

Several  hard  host  materials  are  Investigated  as  room- 
temperature  continuous-wave  laser  possibilities.   These 
include  yttrium  aluminum  garnet,  lanthanum  alumlnate, 
and  calcium  molybdate.    Stable  divalent  dysprosium  in 
CaF2  is  obtained  by  either  of  two  techniques:   a  chemical 
reduction  or  solid-state  electrolysis.   The  first  crystal 
obtained  using  the  electrolytic  technique  gave  laser  per- 
formance as  good  as  the  best  crystal  reduced  by  gamma- 
irradiation.   Laser  beam  patterns  were  measured,  and 
cw  lasers  operated  using  external  reflectors.   The  ef- 
fects of  static,  homogeneous  magnetic  fields  on  cw 
CaF2:  Dy(2  +)  lasers  were  observed,  and  two  interest- 
ing anacKilles  were  found  in  certain  laser  crystals. 
Pumping  lamp  efficiencies  were  studied  eaqperlmen- 
tally,  and  the  results  were  foimd  to  be  in  good  agree- 
ment with  previously  described  calculations.   The 
electro-optic  coefficients,  loss  tangents,  and  dielectric 
constants  of  GaAs  and  CuCl  were  measured.   A  micro- 
wave-frequency cavity  modulator  was  operated  with 
hexamine. 
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SYSTEM  EXPERIMENTAL  VAPOR-LIQUID 

EQUILIBRIUM  DATA. 

Final  rept.  for  15  Jul  62-15  Apr  64, 
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UnclaBsifled  rqwrt 

Descriptors:  (*Liquefied  gases.  Phase  studies), 
(* Argon,  Phase  studies),  (*Oxyi;en,  Phase  studies), 
(*Nitrogen,  Phase  studies).  Vapors,  Liquids,  Trans- 
formations, Pressure,  Thermodynamics,  Vapor  pres- 
sure. Enthalpy,  C<7ogenlcs. 

Results  for  the  experimental  determination  of  vapor- 
Ilquid  equilibrium  data  In  argon,  oxygen,  and  nitrogen 
mixtures  are  presented.   The  experimental  apparatus 
and  procedures  are  described.   The  experimental  data 
at  26,  23,  20,  18,  16,  14,  12,  10,  8,  6,  4,  2  and  1  atmos- 
phere levels  are  presented.   A  correlation  of  our  ex- 
perimental data  is  made.    Plots  and  tables  of  equili- 
brium constants,  relative  volatilities  and  activity  co- 
efficients are  presented.    Experimental  and  calcu- 
lated results  are  compared  and  a  comparison  of  the 
data  to  the  literature  is  made.   Analytical  enthalpy 
data  is  presented.   The  correlation  reprodtices  the 
experimental  data  with  an  error  less  than  2.5%; 
being  worst  at  20  atmospheres  and  best  at  6  atmos- 
pheres.  (Author)  '. 
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WEAKLY  IONIZED  NONEQUILIBRIUM  VISCOUS  SHOCK 

LAYER  AND  ELECTROSTATIC  PROBE  CHARACTERISTICS, 

by  Paul  M.  Chung.   Jul  64,  71p,  TDR269S4230  40  1 

Contract  AF04  695  269 

BSD  TDR64  103 

Unclassified  report 

Descriptors:  (*Hypersonic  flow,  Gas  Ionization), 
(*Probes  (Electromagnetic),  Plasma  medium).  Shock 
waves,  Chemical  reactions.  Electrons,  Ions,  Blunt  bodies. 
Stagnation  point.  Electrostatics,  Nonequlllbrium  flow, 
Temperature,  Electric  currents.  Boundary  value 
problems. 

The  electro-chemical  Interactions  between  the  hypersonic 
stream  of  weakly  ionized  gases  and  the  stagnation  region 
of  electrically  biased  blunt  bodies  are  analyzed.   The 
analysis  is  based  on  a  continuum  description.    From  the 
st\tdy,  typical  current-potential  relationships  for  electro- 
static stagnation  probes  are  obtained.    The  effects  on  the 
electrical  characteristics  of  the  finite  rate  collisional 
energy  exchange  between  electrons  and  neutrals,  and  the 
nonequlllbrium  electron-ion  recombination  are  studied. 
Particular  attention  is  given  to  the  electron  temperature 
variations  in  the  free  stream,  shock,  and  the  shock  layer. 
Among  other  things,  it  was  found  that  the  classical  electron 
saturation  current  is  not  usually  attained.    (Author) 
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ML  TDR54  118 
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UfClasslfled  report 


Descriptors:  (*Fiber8,  Deflection),  (^Lofeding 
(Mechanics),  Fibers),  Deformation.  Diffsreittial 
equations.  Shear  stresses.  Strain  (Mechanics), 
Rotation,  Deceleration,  Structures. 

Since  fibers  and  fiber  bundles  form  the  elUnents  of  a 
fibrous  structure,  it  is  necessary  to  investigate  the 
mechanical  behavior  of  fibers  subjected  to  static  loading. 
The  report  demonstrates  the  application  erf  engineering 
mechanics  to  the  problem  of  textile  fiber  defiection  under 
various  initial  shapes  and  load  conditions.   By  assuming  an 
idealized  fiber  it  was  possible  to  apply  thin  circular 
rod  theory  to  the  analysis  of  fiber  deflectfcns.    For 
straight  fibers  and  circular  fibers  subleoted  to  various 
coplanar  static  loadings,  defiections  were  ftwnd  from  the 
solution  of  linear  and  nonlinear  differential  equations. 
Linear  equations  were  t^plled  in  the  case  of  small  deflec- 
tions and  rather  complex  nonlinear  equations  were 
applied  in  the  case  of  large  deflections.   (Afitiioi) 
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Uotdassifled  report 

Descriptors:  (*Rare  earUi  compounds,  Si«cle 
crystals).  (*Slngle  crystals,  Crystal  groi^).  Epitaxial 
growth,  Europium  compounds,  Sulfides,  Lantfaanium, 
Films,  Calcium  compounds,  Fluorides.  Crystal 
structure.  Electrical  conductance.  Terbium  compounds. 
Impurities,  Chromium  alloys.  Tellurium  alloys. 
Antimony  alloys.  Solid  solutions.  Neutron  diffraction 
analysis,  Vapor  deposition.  Resistance  (elsctrlcal). 
Transition  temperature. 

Experimental  work  was  performed  in  threei  areas,  (1) 
tiie  growth  of  single  crystals  of  EuS  and  other  rare  earth 
materials,  (2)  electrical  conduction  of  La-doped  BuS,  and 
(3)  magnetic  structure  in  Cr-Te-CrSb  solutkms.   Small 
crystals  of  EuS  have  been  grown  from  the  melt.   The 
outstanding  features  of  and  the  critical  conditions  for 
epitaxial  growth  of  single-crystalline  films  of  EuS  have 
been  discussed  in  a  pi4>er.    Further  experiments  indicate 
that  neither  Cu  nor  sapphire  is  suitable  as  the  substrate 
for  the  epitaxial  growth.   A  qualitative  account  has  been 
given  of  the  electrical  data  for  La-doped  EuS  samples. 
The  basic  idea  Involved  In  the  interpretation  is  that  the 
radius  of  the  excess  electron  wave  functions  surrounding 
U»e  Impurity  atoms  depends  strongly  on  the  magnetization 
of  the  host  lattice.    Botl)  the  resistivity  anomaly  near  the 
Curie  temperature  and  the  variation  of  the  Curie  tempera- 
ture with  the  doping  concentration  are  considered  to  be 
indicative  of  a  significant  indirect  coupling  between  the 
excess  electrons  and  the  f-shells.   (Author) 
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Undtiisstfled  report 


Descriptors:  (^Semiconductors,  Surface  properties), 
(*GaUium  alloys.  Arsenic  alloys),  Photoconductivl^, 
Electron  capture.  Atomic  energy  levels.  Electron 
transitions.  Crystal  lattice  defects.  Etched  crystals. 
Electric  connectors.  Pulse  amplifiers. 

The  report  presents  pertinent  experimental  procedures, 
results,  and  discussion  of  surface  sUtes  on  (111)  surfaces 
of  GaAs.    For  n-type  'undoped'  GaAs,  pulsed  field  effect 
measurements  on  the  B  face  yield  two  levels:   El  =  0.56 
eV  below  the  conduction  band  with  a  ct4)ture  oxoss-section 
of  the  order  of  approx  10  to  the  -12th  power  sq  cm  and 
E2  -  0.13  eV  below  the  conduction  band  with  a  capture 
cross-sectton  for  electrons  of  ai^rox.  10  to  the  -22 
power  sq  cm.  Level  El  appears  to  be  a  donor  state, 
whereas  E(e)  is  identified  as  an  acceptor  state.   The  A 
face  yields  a  distribution  of  sUtes  of  energies  in  the 
range  of  0.2  eV  and  0.6  eV  below  the  conduction  band.   One 
level,  0.51  below  the  conckiction  band  with  a  capture 
cross-section  for  electrons  of  10  to  the  -14  power  sq  cm, 
agrees  within  experimental  error  with  the  El  level  on  the 
B  face.   A  correlation  between  surface  state  activity  and 
dUlocation  etch  pit  density  is  discussed  and  further  studies 
are  outlined.    (Author) 
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ON  TflE  PRINCIPLE  OF  SAINT-VENANT, 

by  A,  Dou.  May  64,  69p  MRC-TSR-472 

Contract  DAll  022ORD2059 

Unclassified  report 

Descriptors:  (•Elasticity,  Theory),  (♦Beams  (Structural), 
Elasticity).  (^Stresses.  Tensor  analysis).  Cylindrical 
bodies.  Convex  bodies.  Boundary  value  problems,  per- 
turbation theory.  Strain  (Mechanics),  Mechanics. 
Potential  theory. 

The  principle  asserts  that  the  stress  tensor  In  points  of  a 
beam  or  cylinder  sufficienUy  far  removed  from  its  bases 
does  not  depend  practically  on  the  distribution  of  the  ap- 
plied forces  in  the  bases,  but  depends  only  on  their  re- 
sultant force  and  resultant  moments.   Since  1865,  when 
B.  de  Saint-Venant  esqpressed  the  principle,  its  formula- 
tion has  been  modified  by  Bousslnesq  (1885),  von  Mlses 
(1945)  and  others  in  order  to  make  easier  a  mathematical 
proof  of  it.   Althogj^  in  its  original  and  most  practical 
form  the  principle  has  remained  uiq)roved,  its  formula- 
tion has  been  extended  to  a  large  class  of  bodies.   In  the 
first  section,  the  principle  in  its  original  form  for 
bounded  bodies  was  considered.   It  is  shown  by  means  of 
a  counterexample  that  in  order  to  ensure  its  validity 
some  restriction  must  be  imposed  on  the  shape  of  the 
body.   Section  2  considered  a  cylinder  and  through  con- 
struction of  a  virtual  stress  tensor  and  application  of 
the  theorem  of  minimum  strain  energy,  an  upper  esti- 
mate of  the  total  potential  elastic  energy,  which  is  inde- 
pendent of  the  length  of  the  cylinder  was  obtained.   In 
section  3  consideration  was  given  to  the  infinite  cylinder 
and  prove  that  there  cannot  be  any  other  stress-bounded 
solution  than  those  of  Saint- Venant's  type.   This,  seems 
to  be.  therefore,  a  proof  of  the  principle  of  Salnt- 
Venant  in  Its  original  form.  (Author) 
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UDcUsslfled  report 


Descriptors:  ('Cantilever  beams.  Elasticity),  (*Beams 
(Structural),  Buckling  (Mechanics)),  (*Glasticity,  Beams 
(Stmctural)),  Deformation,  Torque,  Loading  (Mechanics), 
Rectangular  bodies.  Stresses,  Boundary  value  problems. 
Differential  geometry.  Potential  theory,  Deflecticm,  Shear 
stresses. 

This  paper  is  c<Micemed  with  the  problem  of  flexure  and 
torsion  of  multi-layered  beams  of  uniform  cross  section 
having  one  end  fixed  and  the  other  end  loaded  by  transverse 
forces.   Stresses  and  deflections  are  obtained.    These  re- 
sults are  also  applicable  to  the  problems  of  simply  supported 
or  clamped  beams  loaded  by  a  concentrated  load  at  its  mid- 
dle span.   The  results  of  the  analysis  of  flexure  of  multi- 
layered  beams  may  be  used  to  calculate  Euler's  buckling 
load.  (Author) 
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Unclassified  report 

Descriptors:  (*Plasma  medium.  Line  spectrum), 
(*Line  spectrum.  Plasma  medlmn),  Atoms,  Oscillation, 
Resonance  absorption.  Atomic  energy  levels.  Tables. 

The  report  contains  a  comprehensive  table  of  absorption 
oscillator  strengths  for  many  spectral  lines  from  various 
ionization  stages  of  most  elements  between,  and  including, 
Li  and  Ca  which  have  been  calculated  with  the  Coulomb 
approximation  for  the  radial  matrix  elements,  assuming 
LS-coupling.   An  average  accuracy  of  30  percent  is  sug- 
gested for  visible  lines  emitted  from  neutral  atoms.   For 
ultraviolet  lines,  larger  errors  must  be  expected,  with 
the  accuracy  Improving  as  the  degree  of  ionization  in- 
creases.  Absorption  oscillator  strengths  for  the  lines  in 
many  at  the  strongest  multiplets  of  the  various  spectra 
have  also  been  included  in  the  table.   The  lines  and  multi- 
plets are  arranged  in  multiplet  tables  for  visible  and  ultra- 
violet lines.    (Author) 
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INVESTIGATION  OF  THE  DYNAMICS  OF  IONIZED  MEDIA 

(PLASMAS). 

Final  technical  rept. 

by  Wesley  E.  Brittln,  Willard  R.  ChappeU, 

Arthur  Y.  Sakakura,  and  Robert  G.  Kiiller.  May  64,  194p 
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Unclaasifted  report 

Descriptors:  (*Statistical  mechanics.  Electromagnetic 
fields),  (*Electromagnetic  fields.  Statistical  mechanics), 
(*Plasma  physics.  Statistical  mechanics),  ^lantum  me- 
chanics, Magnetohydrodynamlcs,  Equations,  Electrons, 
Ptiotons,  Gases,  Plasma  medium,  C^namics. 

The  statistical  mechsinics  of  the  electromagaetic  field  is 
treated  in  a  fundamental  way.    Probability  densities  for  the 
fields  E  aiid  B  at  given  points  are  the  basic  entities  entering' 
the  theory.   These  densities  satisfy  an  infinite  set  of  coupled 


equations  (hierarchy)  analogous  to  but  quite  different  In 
structure  from  the  usual  BBKGY  hierarchy  for  particles. 
When  particles  are  included,  the  equations  for  Joint  field- 
particle  probabilities  are  also  given.   Some  examples  of 
methods  useful  in  treating  equilibrium  and  transport  phenom- 
ena in  both  classical  and  quantum  plasmas  are  discussed. 
(Author) 
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MAGNETORESKTANCE  IN  METALS,  SEMICONDUCTORS, 

AND  ALLOYS:    A  BIBLIOGRAPHY  ON  THEORETICAL  AND 

EXPERIMENTAL  ASPECTS, 

by  L.  E.  Leonard.  15  Jul  64,  lOOp 

NAVWEPS  8191 

Unclassified  report 

Descriptors:  ('Bibliographies,  Resistance  (Electrical)), 
(*Metals,  Bibliographies),  (*Semiconductors,  Bibliogra- 
phies), (*Alloys,  Bibliographies),  Subject  Indexing,  Mag- 
netic fields,  Hall  effect.  Single  crystals. 

The  comprehensive  bibliography  covers  theoretical  and 
experimental  work  on  the  magnetoresistance  in  metals, 
semiconductors,  and  alloys  over  the  period  1930-1963.    In 
the  subject  index,  which  precedes  the  main  bibliography,  the 
listings  are  brief  but  sufficient  to  enable  the  reader  to  find 
the  complete  entries  in  the  bibliography  section.    Because 
the  name  of  only  one  author  is  given  for  each  entry,  the  se- 
quence is  not  strictly  alphabetical:  for  convenient  reference. 
It  parallels  the  sequence  In  the  bibliography  proper.  (Author) 
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OPTICAL  PROPERTIES  OF  SEMICONDUCTING 

CRYSTALS, 

Final  rept.,  15  Nov  60-30  Apr  64, 

by  Werner  R.  Rambauske.  Jun  64,  54p 

Contract  AF33  616  7500,  ProJ.  7885,  Task  788503 

ARL64  98 

Unclassified  report 

Descriptors:  (*Semlconductors,  Optical  properties), 
(♦Crystals,  Optical  properties),  Cadmium  compounds. 
Zinc  compounds,  Selenldes,  Sutfldes,  EmlsslVity, 
Absorption,  Impurities,  Temperature,  Pressure, 
Magnetic  fields.  Electrical  fields. 

An  extended  program  about  optical  properties  of 
some  selected  semiconducting  crystals  under  varied 
conditions  of  temperature,  pressure,  magnetic  and 
electric  fields,  means  of  excitation,  and  Influence  of  im- 
purities Is  briefly  summarized.   (Author) 
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Uoclasslfted  report 

Descriptors:  ('Metallic  crystals,  Deformation), 
(nntrasonlc  radiation,  MeUls),  Crystal  lattice  defects, 
Mlcrostructure,  Hardening,  Wire,  Tensile  properties. 
Stresses,  RecrystaUlzatlon,  Creep,  Austria,  Zinc, 
Aluminimi. 
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Results  regarding  the  irradiation  influen(«  on  hardening 
by  Irradiation  prior  to  the  static  tensile  tsst,  and  on  the 
softening  effects  during  It  are  described.    Results  are  given 
on  the  Influence  on  recovery  of  prehardeoed  crystals  by 
superimposed  Irradiation.    The  ultrasonic  influence  on 
diffusion  processes  is  studied  by  means  of  investigations  on 
the  change  of  microhardness  of  Impure  metal  samples 
during  the  Incubation  time  of  recrystalllsation,  and  the 
observation  of  the  change  in  hardness ,  and  the  behavior 
during  the  static  tensile  test  of  fully  annealed  zlix:  samples. 
The  question  whether  the  vibration  of  strain  or  of  stress  is 
responsible  for  the  hardening  of  metal  crystals  was  exam- 
ined by  using  samples  exited  to  stationary  ultrasonic  waves. 
It  was  found  that  the  stress  antinode  Is  a^o  responsible  for 
an  Increase  of  the  creep  rate  using  irradiated  samples. 
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METHOD  OF  CONTACTLESS  INVESTIGATING 

ELECTRICAL  CONDUCTION  OF  CADMIHTM  SULFIDE  TYPE 

SE  MI-CONDUCTORS , 

by  S.  Kynev,  M.  Shelnkman  and  V.  Furseal|o. 

20  Jul  64,  14p 
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Uk  ikssifted  report 

Unedited  rough  draft  trans,  of  Bulgarska  Akademiya  na 
Nauklte.    FlzlchesU  Instltut.   Izvestlya,  1962,  v.  10,  no.  2, 
p.  29-36. 
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Descriptors:  (•Photosensitivity,  Single  Crystals),  (•Semi- 
conductors, Photoconductivity),  (•Single  crystals.  Photo- 
electric effect).  Electrical  conductance.  Dielectric  prop- 
erties. Electrodes.  Generators,  Measurement,  High 
frequency.  Cadmium  compounds.  Sulfides.  Bulgaria. 

Investigations  of  local  photosensitlTlty  on  CdS-mono- 
crystals  were  carried  out  by  three  methods:   a)  with  the  aid 
of  a  generator  the  relative  photoeensitlvlty  aloi«  the  length 
of  the  crystal  was  measured;   b)  by  an  ordinary  method  with 
constant  voltage;   c)  similarly  with  the  comtant  voltage,  the 
electrodes  were  applied  over  the  entire  length  of  the  crystal. 
Local  measurements  with  the  hi^  frequency  generator 
offered  practically  true  results.  Just  as  by  directly  meas- 
uring the  current  and  large  number  of  electrodes.   The 
locally  measured  properties,  by  means  of  the  third  method, 
did  not  lead  to  satisfactory  results. 
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Plasma  Lab.,  Columbia  Univ.,  New  York. 

PROGRESS  TOWARD  A  NEON-HYDROGEK  LASER  AND 

APPUCATIONS  OF  OPTICAL  PUMPING  tOn  LASER 

CROSS- MODULATION. 

Annual  technical  summary  rept., 

by  Thomas  C.  Marshall.  Jun  64,  42p 

Contract  Nonr266  93 

Unclassified  report 

Descrtptors:  ('Lasers,  Operatlcit),  (*Ne«s,  Lasers), 
(*Hydrogen,  Lasers),  Optical  properties.  Plasma  physios. 
Gas  discharges.  Modulation,  Glow  discharges.  Electron 
density.  Electromagnetic  waves.  Gas  ionisation,  Energy, 
Flash  lamps.  Fluorescence,  Excitation,  Alisorptloo 
(Ftqrslcal),  Quenching  (Inhlbltiaa). 

This  report  (s  dlTlded  Into  two  sections:   ^  the  first 
section,  certala  further  measurements  up(^  the  Ne-H2 
mixture  are  elaborated  and  refined,  and  further  problems 
relating  to  the  operation  of  a  Ne-H2  laser  are  discussed. 
The  course  of  figure  Investigation  is  outllfsd.  In  the  second 
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part,  sonae  preliminary  results  of  a  series  of  experiments 
designed  to  study,  demonstrate,  and  utilize  the  effect  of 
high  power  optical  radiation  upon  an  ensemble  of  metastables 
which  may  be  contained  in  an  operating  laser  are  presented. 
The  details  are  reported  of  a  successful  attempt  to  cross 
modulate  the  laser  output  with  an  external  incoherent 
epical  source  and  point  out  its  in4>lications.  (Author) 


AD-603  406  Dlv.    25,  17 

OTS  Prices:  HC  $3.00/MF  $0.50 

Firestone  Flight  Sciences  Lab.,  Calif.  Inst,  of  Tech., 

Pasadena. 

JIZE  EFFECTS  ON  FATIGUE  CRACK  PROPAGATION, 

by  H.  W.  Liu.  Apr  64,  51p 

Contract  AF33  616  6270,  ProJ.  7021,  Task  7021  05 

ARL64  68 

Unclassified  report 

Descriptors:  ('Fracture  (Mechanics),  Propagation), 
Fatigue  (Mechanics).  Stresses,  Strain  (Mechanics), 
Elasticity,  Plasticity,  Equations,  Numerical  analysis, 
Ikfetals. 

The  expressions  for  crack  propagation  rate  as  proposed 
by  various  Investigators  were  closely  examined.   In 
inrtlcular,  the  discrepancy  between  Welbull's  constant 
propagation  rate  formula  and  the  behavior  dl/dN  =  CI,  is 
reconciled  by  the  overall  geometric  effect  In  a  finite  plate. 
Furthermore,  the  strain  concentration  due  to  localized 
necking  accounts  for  the  difference  from  formulas 
reconmiended  by  Paris  and  Erdogen,  and  McEvlly  and 
Boettner.    The  experimental  results  of  Frost  and  Dugdale 
are  also  compared  with  the  author's  previous  results.   A 
physical  model  for  fatigue  fracture  mode  transition  based 
on  the  thickness  effect  has  been  proposed.   The  calculated 
points  of  transition  in  comparison  with  the  experimental 
results  indicate  a  consistent  pattern  as  suggested  by  the 
proposed  model.   A  concept  for  non-propagating  crack  is 
suggested.   The  suggested  physical  model  is  equivalent  to 
G  sub  c  for  fatigue  crack  propagation.    A  detailed  discussion 
on  the  size  of  plastic  zone  and  its  stress  concentration  is 
given  In  the  Appendix.  (Author) 


AD-603  446  Dlv.   25,  8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Columbia  Radiation  Lab. ,  New  York. 
RESEARCH  INVESTIGATION  DIRECTED  TOWARD 
EXTENDING  THE  USEFUL  RANGE  OF  THE 
ELECTROMAGNETIC  SPECTRUM. 
Quarterly  progress  rept.  no.  6,  16  Mar- 15  Jun  64, 
Iqr  R.  Novlck.  15  Jun  64,  87p   CU-6-64SC-90789 
Contract  DA36  039sc90789,  ProJ.  NR372  101 
Task  3A99  20  001  09 

Unclassified  report 

Descriptors:  ('Microwaves,  Scientific  research), 
CMasers.  Microwave  research),  (*Solld  state  i^ysics. 
Microwave  frequency).  Rubidium,  Hyperflne  structure. 
Atomic  clocks.  Ammonia,  Nuclear  spins.  Molecular 
beams.  Nuclear  magnetic  resonance.  Lithium  compounds. 
Fluorides,  Atomic  orbltals.  Superconductivity,  Tunnelliy 
(Electronics),  Zinc,  Spectrum  analyzers.  Photons,  Ruby, 
Lasers,  Fluorescence,  Helium,  Atomic  spectroscopy. 
Radioactive  isotopes.  Microwave  spectroscopy.  Color 
centers.  Planetaiy  atmospheres.  Atmosphere  models. 

Continuous  oscillation  was  achieved  with  an  optically 
pumped  Rb87  maser.   This  device  oscillates  at  6835 
Mc/sec,  corresponding  to  the  hyperflne  splitting  of  the 
ground  state  of  Rb87.   The  hyperflne  coupling  constants 
4»e  to  quadn4X>le,  spin- rotation,  and  spin-spin  interaction 
were  determined  for  NH2D.   A  detailed  electron  nuclear 
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double-resoaance  (ENDOR)  stutjy  of  the  self-trapped  hole 
in  LiF  was  completed.    An  experiment  was  initiated 
to  examine  superconducting  tunneling  in  the  presence  <rf 
energy-gap  radiation.    Preparations  were  completed 
for  applying  the  optical  maser  homodyne  spectrometer  to 
a  study  of  critical  opalescence,  and  preliminary  spectra 
were  observed.    Initial  attempts  to  observe  photon  echoe 
Indicated  the  need  for  more  data  on  relaxation  processes 
in  ruby  at  low  temperature. 


AD-603  447  Div.    25 

OTS  Prices:  HC  $3.00 /MF  $0.50 

Thomas  J.  Watson  Research  Center,  Yorktown  Heights, 

N.  Y. 

PHONON  INTERACTIONS  IN  CRYSTALS. 

Quarterly  progress  rept.  no.  4,  15  Feb-14  May  64, 

by  A.  H.  Nethercot.  M.  Pomerantz,  N.  S.  Shlren,  and 

I.  Tadjbakhsh.  14  May  64.  57p 

Contract  DA36  039AMC02280E,  ProJ.  1G6  22001A056 

Unclassified  report 

Descriptors:  (*FtiODaD8,  Masers).  (♦Acoustics,  Masers), 
(•Masers,  Acoustic  properties),  (*Parametrlc  amplifiers, 
Phonons),  Microwave  amplifiers.  Magnesium  compounds. 
Aluminum  compounds.  Oxides,  Calcium  compounds. 
Fluorides,  Quartz,  Germanium,  Microwaves,  Attenuation. 
Electrons,  Elasticity,  Theory,  Transducers,  Cadmium 
compounds.  Sulfides,  Films,  Heat. 

Additional  e]q)erlmental  work  was  done  on  the  parame- 
tric up-conversicm  process  in  a  variety  of  crystals  and 
along  different  axes  (see  AD-601  093).   These  crystals 
include  MgO,  Ge.  A1203,  quartz,  and  CaF2.   These  mea- 
surements allow  an  evaluation  of  the  size  of  the  third 
order  (anharmonic)  constants.   Theoretical  work  was 
also  done  on  the  inter-relationshipe  between  these  col- 
llnear  forward  travelling  wave  processes  and  the  atten- 
uation of  microwave  acoustic  beams  by  interacticm  with 
the  thermal  phonon  distribution.    Rather  large  interactions 
between  the  microwave  phonons  and  the  conduction 
electrons  in  samples  of  germanium  were  observed.    More 
data  was  obtained  on  the  temperature  variation  of  the 
microwave  phonon  attenuation  and  these  data  were 
related  to  the  anharmonic  potential  constants  derived  from 
the  work  on  parametric  up-converslon.    Among  other 
activities,  an  investigation  of  more  rigorous  solutions  of 
time  dependent  problems  In  non-linear  elasticity  theory 
was  begun.   Also,  thin  film  CdS  transducers  were  operated 
at  9  Gc/sec.    A  report  on  the  transmission  of  heat 
pulses  is  also  included. 


AD-603  450 
OTS  Prices 


Div.    25 
HC  $2.00/MF  $0.50 


New  Mexico  State  Univ.,  University  Park. 

VARIATION  OF  REFRACTIVE  INDEX  DURING  LASER 

OPERATION. 

Semiannual  technical  rept.  no.  2, 

by  J.  R.  Izatt,  H.  A.  Daw,  and  R.  C.  Mitchell. 

Jul  64,  ^p 

Contract  Nonr3531  04 

Unclassified  report 

Descriptors:  (♦Lasers,  Refractive  Index). 
(♦Refractive  index,  Lasers),  Ruby,  Optical  properties. 
Determination,  Interferometers.  Spark  shadowgraph 
photography. 

EjqKrimental  determination  of  the  effect  of  optical 
pumping  on  the  refractive  index  of  ruby  in  the  region  of 
anomalous  dispersion  surrounding  the  R  sub  1  line  requires 
a  ruby  sample  of  high  optical  quality.   Shadowgraph  and 
small-angle  scattering  measurements  combined  with  some 


interferometric  measurements  in  which  the  ruby  serves  as 
the  spacer  in  a  Fabry- Perot  etalon  indicate  that  a  small 
Linde  ruby  In  our  possession  has  sufficient  optical 
quality  to  allow  accurate  measurements  of  the  minute  index 
changes  which  are  anticipated.    Our  experimental  approach 
to  measuring  the  refractive  index  changes  requires 
photographing  a  set  of  Fabry-Perot  fringes,  whose  relative 
positions  are  determined  by  the  index  changes,  against 
a  background  set  of  fringes  which  serve  as  fiduciary  marks. 
The  feasibility  of  extracting  quantitative  information  from 
the  composite  fringe  patterns  depends  on  the  detailed 
spectral  structure  of  the  light  which  produces  the  fringes 
and  also  on  rather  critical  control  of  relative  exposure. 


AD-603  457  Div.   25.  7.  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command. 

Wrl^t- Patterson  AFB.  Ohio. 

INTERCOLLEGL\TE  CONFERENCE  ON  BREAKDOWN 

OF  DIELECTRICS  AND  SEMICONDUCTORS  (NO.  4), 

by  V.  T.  Renne.  9  Jul  64,  6p 

FTD  TT64  546.  TT  64  71179 

Unclassified  report 

Unedited  rough  draft  trans,  at  EVektrtchestve  (USSR) 
1963,  no.  7.  p.  94-95. 

Descriptors:  (♦Dielectrics,  Symposia),  (♦Semiconductors, 
Symposia),  Electric  insulation.  Semiconductor  devices. 
Electric  discharges,  USSR. 


AD-603  459  Div.   25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Laboratory  for  Insulation  Research,  Mass.  Inst.  <d 

Tech.,  Cambridge. 

FLUORESCENCE  OF  TRANSITION  METAL  IONS  IN 

CRYSTALS. 

Technical  rept., 

by  Baldassare  Dl  Bartolo.   Jun  64,  74p   LIR-TR-190 

Contract  Nonrl841  10;  Grant  AF  AF08R62  317, 

Proj.  NR016  801 

Unclassified  report 

Descriptors:  (♦Fluorescence,  Absorption  spectrum), 
(♦Transition  elements ,  Fluorescence),  (♦Crystals, 
Fluorescence),  Magnesium  compounds.  Aluminum  com- 
pounds. Oxides,  Impurities,  Magnetic  materials.  Ions. 
Chromium,  Vanadium,  Phonons,  Absorption,  Scattering, 
Fhotoos,  Atomic  energy  levels.  Electron  transitions. 
Crystal  lattices.  Vibration. 

Experiments  made  evaluate  the  temperature  dependence 
of  llnewldth.  lineshlft,  and  lifetime  of  the  peaked  fluores- 
cence presented  by  Cr(3+)  and  V(2+)  Impurities  in 
A1203  and  MgO.    Thermal  line  broadening  Is  due  to 
Raman  scattering  of  phonons,  and  thermal  lineshlft  to 
stationary  effects  of  the  lon-vlbratlon  Interaction.    Tlie 
vlbronic  spectrum  associated  with  the  (2)E  to  (4)A2 
fluorescence  transition  at  8700A  of  V(2+)  In  MgO  was 
Investigated  as  a  function  of  temperature.   At  low  tempera- 
tures vibrational  satellites  are  observed  only  on  the  low- 
energy  side  of  the  pure  electronic  transition,  corresponding 
to  spontaneous  phonon  emission,  while  at  higher  tempera- 
tures they  are  also  on  the  high-energy  side,  corresponding 
to  phonon  absorption.    With  increasing  temperature  the 
vlbronic  bands  become  more  Intense  relative  to  pure 
electronic  transition,  the  peaks  broaden,  and  multlphonon 
processes  enter  which  combine  to  form  a  broad  fluores- 
cence continuum  extending  from  7000  to  10,500A.    The 
total  Intensity  of  the  fluorescence  spectrum  was  measured 
from  77  to  700K.   The  fluorescence  lifetime  of  the  (2)E 
level,  which  is  50  msec  and  nearly  temperature-independent 
at  77K.  decreases  rapidly  above  200K  to  0.03  msec  at  800K. 
(Author) 
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AD-603  481  Div.    25.  15 

OTS  Prices:  HC  $3.00/MF  $0.76 

Oklahoma  Univ.,  Norman. 

AN  INVESTIGATION  OF  SOME  SOLUTIONS  TO  THE 

SMOOTHING  AND  PREDICTION  PROBLEM. 

Master's  Thesis, 

by  James  Paul  Bradley.  Jr.   Jul  64,  60p 

Unclassified  report 

Descriptors:  (♦Electric  filters.  Mathematical  analysis), 
(♦Mathematical  prediction,  Optimization),  (♦Optimization. 
Electric  filters),.  Numerical  analysis.  Series,  Time, 
Signal-to-noise  ratios.  Statistical  functions.  Errors, 
Communication  theory. 


This  thesis  is  concerned  with  evaluating  ^rom  the 
theoretical  methods  available,  a  physically  realizable 
filter  whose  function  is  smoothli^  and  prediction.    The 
original  problem  was  formulated  by  Wiener  and  was 
subsequently  simplified  by  Bode  and  Shannon.    The  original 
work  by  Wiener  was  very  difficult  to  follow  due  to  the 
rather  formidable  mathematics  involved.    The  development 
by  Bode  and  Shannon  Is  not  as  rigorous  or  general  as  the 
method  of  Wiener  but  does  have  the  advantage  of  offering 
a  simplified  approach  for  the  engineer  who  has  a  back- 
ground (rf  electric  circuit  theory.   The  work  of  Wiener  Is 
based  on  statistical  design  theory  as  opposed  to 
conventional  design  procedures.   It  seens  logical  that 
statistical  design  broadens  the  design  field  in  that  it 
Includes  general  types  of  signal  Inputs  aB  opposed  to  the 
familiar  step,  ramp,  etc.,  of  conventional  theory.    (Author) 


AD-603  487 
OTS  Prices: 


Div.    25,  17,  22 
HC  $3.00/MF  $0.75 


ON 


Johns  Hopkins  Univ.,  Baltimore,  Md. 

THE  EFFECT  OF  METAL  PROPERTIED 

HYPERVELOCITY  PENETRATION. 

Summary  rept., 

by  Carroll  Mobley,  A.  M,  Dietrich.  Elea^  Harrison,  and 

Robert  B.  Pond.   Jul  64,  77p 

Contract  DA36  034ORD3565 

Unbttasslfied  report 

Descriptors:  (♦Terminal  ballistics  Thennodynamics), 
(♦Hyperveloclty  projectiles.  Penetratlota),  Deformation, 
Targets,  Aluminum,  Copper,  Steel,  Mechanical 
properties.  Toughness.  Tensile  properties,  Inq;>act 
■hock.  Velocity,  Energy,  Strain  (Mecha|ilc8), 
Heat  transfer,  Hyperveloclty  guns. 


The  effect  of  metal  properties  on  hyperveloclty 
penetration  was  investigated  throu^  the  development  of 
energy  balances  on  three  target  materials,  tough  pitch 
copper,  2S  Al  and  mild  steel.   The  effects  of  such  para- 
meters as  kinetic  energy  of  impact,  orientation  of 
projectile  relative  to  target,  geometry  of  target  and  prior 
deformation  before  hyperveloclty  penetratloa  were  examined 
through  the  calculated  energy  balances.  Conclusions  were 
drawn  concerning  the  relation  of  metal  strength  parameters 
and  hyperveloclty  penetration.    (Author) 


AD-603  490  EHv.    25,  17,  26 

OTS  Prices:  HC  $3.00/MF  $0.75 

Louvain  Univ.  (Belgium). 

PHOTO-MAGNETIC-ELECTRIC  STUDY  tiF  CdS 

CRYSTALS.    TRANSPORT  PROPERTIES  OF  BISMUTH 

ROLLED  THIN  FOILS. 

Final  rept.  for  15  Nov  58-31  Dec  63, 

1^  Andre  Luyckx,  Jean  Vandewauwer,  Jean- Paul  Issi, 

Guy  Lontle,  and  Jacques  Stoquart.    Apr  6^,  93p 

Contract  AF61  052  166 

RADC  TDR64  349  UDola44ifled  report 
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Descriptors:  (♦Semiconductors,  Single  crystals), 
(♦Single  crystals.  Semiconductors).  (♦Bismuth, 
Transport  properties),  (♦Foils,  Bismuth),  Cadmium 
compmmds.  Sulfides,  Photoconductivity,  Crystal  growth. 
Electrolysis,  Absorption,  Gases,  Polarization, 
Resistance  (Electrical),  Thermoelectricity,  Magnetic 
properties,  Cold  working.  Infrared  radiation.  Rolling 
(Metallurgy),  Heat  treatment.  Hall  effect.  Photoelectric 
effect.  Electroluminescence,  Electromagnetic  properties. 

Fhoto-magneto-electric  phenomena  in  CdS  single 
crystals  are  Interpreted  by  photopolarlzatlon.   High 
frequency  forming  of  CdS  Is  Interpreted  by  solid 
reversible  electrolysis.    Photovoltages  and  adsorbed  gases. 
Study  of  photocurrents  induced  by  post-irradiation  Infrared 
quenching  wavelengths.    Transport  prc^>erties  of  bismuth 
rolled  thin  foils  at  80  and  295  K,  resistivity,  thermoelectric 
power,  magnetoreslstance.  Hall  constant,  magneto-Seebeck 
coefficient,  are  compared  with  the  similar  properties  of 
(uideformed  samples.    (Author) 


AD-e03  491  Dtv.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Louvain  Univ.  (Belgium). 

PHOTOCONDUCTIVITY  OF  CdS  EXCITED  BY 

QUENCHING  INFRARED  RADUTION. 

Scientific  rept.  no.  1, 

by  Jean-Pierre  Mlchenaud  and  Andre  Luyckx. 

Jun  64,  18p 

Contract  AF61  052  776 

RADC  TDR64  379 

Unclassified  report 

Descriptors:  (♦Photoconductivity,  Excitation),  (♦Cadmium 
compounds.  Sulfides),  Infrared  radiation.  Quenching 
(Inhibition),  Photoelectric  materials,  Single  crystals. 
Electron  transitions.  Models  (Simulations),  Belgium. 

Some  CdS  i^otoconductlve  single  crystals,  with  high  dark 
resistivity  were  Irradiated  at  room  temperature  witl  6.900A 
and  9.000A  both  simultaneously  and  successively.   K  vas 
found  that  post-lrradlatlon  by  9.000A  generates  a  phc  to- 
current  which  lasts  about  five  seconds  although  this  .ifrared 
radiation  quenches  the  photocurrent  during  simultaneous 
irradiation.   It  is  suggested  that  Infrared  photococductlvity 
Is  connected  with  the  transition  of  electrons  to  the  conduc- 
tion band,  from  deep  acceptor  levels.   A  model  Is  p.-oposed 
for  the  Interpretation  of  several  experimental  results. 
(Author) 

AD-603  504  Div.  25,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

North  Carolina  State  Coll.,  Ralei^ 
RESONANT  OSCILLATIONS. 
Final  rept.  for  15  Jul-63  14  Jul  64, 
by  Raimond  A.  Struble.   24  Jul  64,  16p 
Grant  DA  ARO  D31  124G450 
AROD  4105  7 

Unclassified  report 

Descriptors:  (♦Resonance,  OscllUtion),  (♦Oscillation, 
Resonance),  (♦Harmonic  analysis.  Nonlinear  differential 
equaU(MJs),  Oscillators,  PerturbaUon  theory.  Integrals, 
Functions,  Equations,  Motion,  Dynamics,  Tcqwlogy. 

The  research  conducted  was  concerned  with  resonant-type 
oscillations  exbiUted  by  certain  dynamical  systems.   The 
main  objective  was  to  establish  rigorous  mathematical 
techniques  which  focus  attentimi  upon  the  Interesting 
phenomena  associated  with  resonant  operating  conditions. 
The  main  results  of  the  research  were  reported  in  several 
papers  prepared  for  publicaUon  in  the  open  literature. 
(To  Illustrate  the  results,  a  discussion  of  the  resonance 
phenomena  for  the  familiar  IXdfing  equation  is  appendod 
to  this  report.)  (Author) 
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AD-603  514  Dtv.    26 

OTS  Prices:  HC  $1.00/MF  $0.50 

Lincoln  Lab..  Mass.  Inst,  of  Tech.,  Lexington. 

DIVISION  8.   SOLID  STATE. 

Quarterly  progress  rept.  for  1  Apr-30  Jun  64. 

15  Jul  64.  18p 

Contract  AF19  628  500 

ESD  TDR64  349 

Unclassified  report 

Descriptors:  (*BibliograiAie8 .  Solid  state  physics), 
(•Solid  state  physics.  Reports),  Lasers.  Semiconductor 
devices.  Semiconductors,  Crystals.  Oscillation,  Spec- 
troscopy, Magnetic  properties.  Magnetic  fields.  Electrons. 
Magnetic  resonance. 

Researches  in  the  following  fields  are  summarized: 
solid  state  device  research;  laser  research;  materials 
research;  band  structure  and  spectroscopy  of  solids; 
magnetism  and  resonance. 


AD-603  519 
OTS  Prices 


DtT.   25,  2 
HC  $4.00/MF  $0.TS 


Plasmadyne  Corp.,  Santa  Ana,  Calif. 

STUDY  OF  RADIATION  FROM  VORTEX  STABILIZED 


ARCS. 

by  Delbert  G.  Van  Ornum.   Aug  64,  109p 
Contract  AF40  600  1033,  ProJ.  7778,  Task  777801 
AEDC  TDR64  165 

Unclassified  report 

Descriptors:  ("Solar  radiation.  Simulatioo),  (*Pla8ni« 
Jets,  Vortices),  Licking  equipment,  Emlssivity,  Ultra- 
Tiolet  radiation.  Electrodes,  Optical  equipment,  Neon, 
Argon,  Krypton,  Xenon,  Luminescence. 

Testing  of  space  vehicles  in  ground  space  environmental 
facilities  requires  simulation  of  solar  radiation  as  one 
important  parameter.   Solar  radiation  simulators  in-betna 
today  utilize  comparatively  small  sources  such  as  carbon 
arc,  mercury,  mercury-xenon  and  xenon  short  arc  lamps 
of  power  levels  between  2.5  and  15  kw.    The  purpose  of 
this  study  was  to  determine  the  radiation  properties  of  the 
vortex  stabilized  arc  plasma  using  the  inert  gases  in  a 
closed  gas  recirculating  system.   R  Mia  .'ound  that  high 
intensity,  10  kw  to  60  kw,  vortex  arcs  radiate  in  an 
ultraviolet  peaked  continuum  with  relatively  weak  line 
radiation  superimposed  and  largely  confined  to  the  Infrared. 
Data  on  spectral  power  distribution,  micro-radiancy,  total 
radiant  power  and  its  spatial  distribution  are  presented. 
The  vortex  arc  is  essentially  cylindrical,  but  its  shape  and 
the  spatial  distribution  of  its  radiation  can  be  modified  by 
electrode  design  to  better  match  a  selected  optical  system. 
(Author) 
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AD-602  995  Div.    26 

OTS  Prices:  HC  H.OO/MF  $0.50 


Foreign  Tech.  Dlv.,  Air  Force  Sjrstems  Command, 

Wright-Patterson  AFB,  Ohio. 

HYDRAULIC  AMPLIFIER, 

by  S.  Ya.  YasinskU.  7  Jul  64,  5p 

FTD  TT64  348,  TT  64  71146 

U4ilassifled  report 

Unedited  rough  draft  trans,  of  Russian  iMtent  168,738, 
appl.  no.  761,512/25-8.  27  Jan  62. 

Descriptors:  (*SerTO  amplifiers,  HydrkiUlc  servomech- 
■nlsms),  (*Hydraulic  serromechanlsms.  Design),  USSR, 
Patents.  Hydraulic  actuators.  Servo  amplifiers. 
Amplifiers,  Power  amplifiers.  Hydraujk;  cylinders. 
Control  systems.  Hydraulic  fluids. 


The  patent  claim  reads  as  follows:   A  hidraulic  ampli- 
fier {booster  or  ram]  consisting  of  a  pover  cylinder 
with  spring-pressed  piston  and  a  controlling  element  of 
the  type  jet—gate,  to  which  the  actuating  fluid  Is  sup- 
plied through  a  regulable  Jet,  which  la  cUstinguished 
by  the  fact  that  for  the  purpose  of  improving  the  de- 
pendability of  the  work  and  reducing  the  dimensions, 
the  regulating  jet  is  placed  in  the  body  of  the  piston, 
and  on  the  bottom  of  the  cylinder  there  is  fastened 
hinge-wise  a  needle  which  passes  throu|di  the  opening 
of  the  Jet.  (Author) 


AD-602  997  Div.   26,  14 

OTS  Prices:  HC  $1.00/MF  $0.50 


Foreign  Tech.  Div..  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohto. 

APPARATUS  FOR  APPLYING  PLASTIC  COATINGS  TO 

ARTICLES, 

by  V.  V.  Zhukov.  8  Jul  64.  ^ 

FTD  TT64  45,  TT  64  71148 

Uii41asslfled  report 


Unedited  rough  draft  trans,  of  Russian  pi 
(appl.  DO.  751322/23-4.  11  Nov  61)  p, 


n  patent 

f 

.  Pltstlc 


149560 


Descriptors:  (•Industrial  equipment.  Pltstlc  coatings), 
(•Machines.  Vibrators  (Mechanical)).  (•Plastic  coat- 
ings. Powders).  Surfaces,  Processing.  Containers, 
Rotation.  Desifpi,  Patents.  USSR. 

A  description  is  given  of  a  device  for  applying  a  plastic 
covering  to  objects  consisting  of  a  reservoir  for  plastic 
powder  and  a  vibrator.   To  assure  the  possibility  of  coat- 
ing the  Interior  suriaoe  of  hollow  objects  and  to  avoid  the 
necessity  of  isolation  of  surfaces  not  requlrii^  coating, 
the  device  is  provided  with  a  revolving  platform  in  the 
upper  part  of  which  is  fastened  a  clampisg  attachment 
and  In  the  lower  part  of  wtilch  is  mounted  a  reservoir 
with  the  powder. 


AD-603  173  Div.   26.  17 

OTS  Prices:  HC  $3.00/MF  $0.76 


il 


Westinghouse  Electric  Corp.,  Ptttsburgfa^  Pa. 

STUDY  OF  THE  FEASIBILITY  OF  APPLYING 

ULTRASONIC  ENERGY  TO  THE  ROLLDfO  PROCESS 

FOR  SHEET  METALS.  { 

Bimonthly  progress  rept.  do.  2.  6  Apr-6  Jun  64, 

by  James  W.  Cunningham  and  Ronald  J.  Lanyl. 

6  Jun  64,  89p 

Contract  NOw  64  0294J  YfK'lfiffftfled  raport 


PRODUCTION  AND  MANAGEMENT  •  Division  26 


Descriptors:  (•Material  formli^,  Rolling  (Metallurgy)), 
(•Rolling  (Metallurgy),  Ultrasonic  radiation).  Feasibility 
studies.  Aluminum,  Sheete,  Rods.  RolUag  mills. 
Loading  (Mechanics).  Friction.  Vibration,  Stresses, 
Transducers. 

Ultrasonic  energy  was  applied  to  the  rolling  process  by 
attaching  a  transducer  directly  to  an  aluminum  workplece. 
This  technique  reduced  rolling  load  a  maximum  of  13%  and 
typically  6%.   This  effect  Is  attributed  to  decreased  friction 
in  the  roll-gap.    No  acoustic  reduction  In  yield  strength 
was  apparent  In  these  experiments  even  though  sound 
intensities  were  capable  of  cracking  reduced  thin 
aluminum  bars.    (Author)  r 


AD-603  194  Dlv.    26.  23 

OTS  Prices:  HC  $6.00/MF  $1.25 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 
MANAGEMENT  DECISIONS  TO  AUTOMATE, 
by  Wchard  S.  Roberts,  Jr.   (l964j,    209p 
ProJ.  ISU4530 

Unclassified  report 

Unedited  rept.  pr^ared  under  contract  wltt  the  Depart- 
ment of  Labor  through  the  research  program  of  the  office 
of  Mai^Mwer,  Automatton  and  Training. 

Descr^tors:   (•Automation,  Management  engineering), 
(•Management  engineering.  Automation),  Production, 
Manpower  studies,  Labor,  Manufacturing  methods,  Data 
processing  systems,  Electronic  equipment,  Banking, 
Coste,  Distribution  (Economics),  Industrial  producti<Hi, 
Machines,  Programmers. 

The  report  is  concerned  with  the  knowledge  and  under- 
standing of  the  automation  process.   The  objectives  of  this 
study  were  three:  (1)  to  determine  what  factors  influenced 
managerial  decisions  to  automate  in  selected  cases;  (2)  to 
study  available  company  records  in  the  selected  cases  for 
the  purpose  of  comparing  effects  of  automation  with  expecta- 
tions with  particular  emphasis  placed  upon  expectations  and 
results  affecting  the  labor  force;  and  (3)  to  draw  conclusions 
from  the  case  studies  as  to  the  future  pace  of  automation 
and  the  future  effects  upon  employment. 


AD-603  352  Dlv.    26 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 
MAINTENANCE  POUCIES  FOR  STOCHASTICALLY 
FAILING  EQUIPMENT.      A  SURVEY, 
by  J.  J.  McCaU.  Jul  64.  40p  P-2946 

Unclassified  report 

Descriptors:  (*Malntenance,  Management  engineering), 
(•Scheduling,  Maintenance).  Declsfon  tfaeoiy,  Mathematical 
models,  FaUure  (Mechanics).  Reliability.  Probability. 
Costs.  Industrial  ecjuipement. 

The  practical  need  for  subtle  and  delicate  maintenance 
policies  has  stimulated  theoretical  interest  and  in  many 
cases  has  led  to  the  development  of  policies  that  possess 
theoretical  novelty  and  practical  importance.    The  wide 
range  of  mathematical  techniques  utilized  In  this  develc^)- 
ment  process  together  with  the  diversity  of  the  applications 
has  sometimes  obscured  the  underlying  structure  that  is 
common  to  all  these  policies.   The  primary  purpose  of  the 
survey  is  to  ldentl|y  this  common  structure  and  thereby 
clarify  tlie  relationships  existing  among  the  various  maln- 
taoanoe  policies.   With  this  clarification  in  mind,  it  is  hoped 
Oiat  the  survey  will  provide  a  convenient  introduction  to  the 
problems  of  soheduUng  maintenance  for  equipment  subject 
to  ■toohastlo  failure.  The  second  purpose  of  the  paper  is  to 


105 
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identify  both  ttw  boundary  separating  scheduling  problems 
ttiat  have  been  solved  from  Interesting  scheduling  problems 
awaiting  solution  and  the  boundary  separating  theoretical 
solutions  already  available  from  applications  of  these  solu- 
tions to  practical  problems.  (Author) 


AD-603  402  Div.    26.  14,  17 

OTS  Prices:  HC  $1.00/MF  |0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB.  Ohio. 

METHOD  OF  OBTAINING  VACUUM-TIGHT  ENCLOSING 

MISMATCHED  SOLDERED  JOININGS  OF  METAL  WITH 

CERAMIC  MATERIAL. 

by  L  L  Metelkin.  A.  E.  Shmelev  and  N.  V.  Poedeeva. 

7  Jul  64.  Sp 

FTD  TT64  484,  XT  64  7H77 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent  nr.  156038 
(appl.  nr.  749968/25-8,  28  Oct  61)  p.  1-2. 

Descriptors:  (*Soldered  Joints.  Manufacturing  methods). 
Thermal  joining.  Metals.  Ceramic  materials.  Fluxes 
(Fusion),  Vacuum  seals,  Compressive  prc^rties, 
Effectiveness,  USSR. 

The  propoeed  method  consists  in  that  in  the  area  of  the 
Joining  there  is  created  a  strained  state  of  compression  by 
Increasing  the  thickness  of  the  wall  of  a  metallic  cylinder  or 
the  formation  of  an  extended  end  of  the  metallic  cylinder 
beyond  the  plane  of  the  face  of  the  ceramic  part.   Such  a 
method  increases  tl>e  thermal  and  mechanical  firmness  of   - 
the  joining  as  against  breakdown  under  the  action  of  inner 
extending  stresses. 


AD-603  404  Div.   26,  17 

OTS  Prices:  HC  $3.00/MF  $0.75 

General  Electric  Co.,  Schenectady,  N.  Y. 

AN  INVESTIGATION  OF  STRUCTURAL  DAMAGE  IN 

METAL-FORMING  PROCESSES. 

Final  rept.  for  18  Jun  63-18  Jun  64, 

by  H.  C.  Rodgers,  R.  C.  Leech,  and  L.  F.  Coffin,  Jr. 

Jul  64,  59p 

Contract  NOw63  0671c 

Unclassified  report 

Descriptors:  (*Metals,  Material  forming),  (^Material 
forming,  Metals),  Copper,  Aluminum  alloys.  Drawing 
(Machine  processing).  Dies,  Stresses,  Hydrostatic 
pressure.  Density.  Deformation,  Structures.  Damage. 
D«x;tility,  Cold  working.  Metallography. 

A  study  of  structural  damage  in  the  sheet-drawing  of 
OFHC  copper,  tough-pitch  copper,  and  aluminum  alloy 
6061-T6  was  undertaken  in  an  attempt  to  Investigate  the 
role  of  the  stress  state  occurring  during  the  deforma- 
tioo  to  the  concomitant  changes  in  the  mlcrostructure 
th«»  would  influence  the  resultant  mechanical  proper- 
ties.  Because  of  its  completeness,  the  Hill-Tivper 
sl4;>-Iine  field  solution  for  sheet-drawing  was  employed, 
and  experimental  drawing  e^qperiments  were  conducted 
matching  as  closely  as  possible  the  asstimptions  of  the 
theory  regarding  plane  strain,  constancy  of  jrleld  stress, 
and  die  geometry.   Calculations  showed  that  for  light 
reductions  at  various  die  angles,  marked  gradients  in 
the  hydrostatic  component  of  stress  developed  in  the. 
deformation  zone,  ranging  from  tension  as  high  as  0.7 
of  the  yield  stress  along  the  center  line  to  compres- 
sions 2.5  times  the  yield  stress  at  the  surface. 
Structural  damage,  as  assessed  by  microscopic  ex- 
amination, and  density  changes  on  drawn  sheet  re- 
vealed tliat  central  plane  void  formation  developed  in 
those  cases  wltere  high  hydrostatic  tensions  were  pro- 


duced in  the  deformation  sone  under  conditions  of 
repeated  drawing.  (Author) 


AD-603  423 
OTS  Prices; 


Div.    26,  17 
HC  $1.00/MF  $0.50 


Army  Frankford  Arsenal.  Philadelphia,  Pa. 
ISOSTATIC  COMPACTION  OF  METAL  POWDERS  TH 
CONVENTIONAL  MOLDING  TOOLS, 
by  Robert  A.  Powell.   Jul  64.  15p 
Proj.  IH  024401A110 
AFA  M65  2  1 

Unclassified  report 

Descriptors:  <*Powder  metals.  Compressive  properties), 
(•Molding  materials.  Polyvinyl  chloride).  Molding,  Powder 
metallurgy.  Aluminum,  Iron.  Copper,  Tungsten.  Epoxy 
plastics,  Plastlclzers,  Particle  size.  Density,  Stresses. 
Statics,  Ductility. 

Isostatlc  compaction  of  metal  powders  In  conventional 
metal  tooling  can  be  achieved  through  the  use  of  pliable 
mold  Inserts  made  from  vinyl  plastlsols.   The  plasttsol 
formulation  (by  weight)  which  appeared  to  be  most 
suited  for  pliable  molds  consisted  of  100  parts  vinyl 
chloride  resin,  60  parts  plasticizer,  and  3  part  epoxy  resin. 
Curing  the  plasttsol  mix  at  a  temperature  of  350   ±   lOF 
for  30   :t   2  minutes/inch  of  mold  thickness  proved  to  be 
satisfactory.    Compaction  studies  were  conducted  on 
several  metal  powders:   aluminum,  iron,  copper,  and 
tungsten.    A  comparison  of  the  compressibilities  of  these 
powders  Is  made  when  compacted  using  conventional  and 
Isostatlc  techniques.    It  a{q;>ears  that  significant  improve- 
ments in  density  can  be  obtained  by  isoetatically 
compacting  materials  whose  yield  stress  In  shear  behaves 
according  to  the  law  suggested  by  Mohr.    It  Is  recommended 
that  the  use  of  pliable  mold  Inserts  within  conventional 
metal  tooling  be  considered  as  a  means  of  isoetatically 
compacting  powders.    (Author) 


AD-603  425 
OTS  Prices 


Div.    26,  30 
HC  $3.00/MF  $0.75 


Mitre  Corp.,  Bedford.  Mass. 

STUDY  OF  METHODS  FOR  EVALUATION  OF  THE 

PERT/COST  MANAGEMENT  SYSTEM, 

by  R.  L.  Hamilton.    Jun  64,  92p   Mitre-TM3430 

Contract  AF19  628  2390 

BSD  TDR64  92 

Unclassified  report 

Descriptors:  (^Management  control  systems.  Costs), 
Management  planning,  Effectiveness,  Test  methods. 
Statistical  data. 

An  investigation  was  made  of  the  question  of  how  to 
evaluate  the  design  of  the  PERT/COST  management  system. 
Four  different  approaches  liave  been  considered.   The 
document  presents  the  results  of  such  effort.   The  general 
conclusion  is  that  there  Is  no  single,  simple  straightforward 
way  of  deriving  value  judgments  as  to  the  PERT /COST 
system  design,  or  probably  any  other  general  purpose 
management  system  for  that  matter.    Because  of  the 
unavailability  of  comparable  cases  and  the  lack  of  signifi- 
cant quantities  of  cases  for  statistical  techniques,  no 
scientifically  recognized  techniques ,  which  exclude  judgment 
on  the  part  of  the  observer,  appear  possible.    Furthermore, 
due  to  the  interrelationships  between  a  management  system 
and  the  quality  of  its  implementation  operation  (including  the 
capability  of  managers  who  use  It),  assessment  of  the 
value  of  the  management  system  alone  presents  serious 
difficulties  of  both  a  theoretical  and  practical  nature. 
Subjective  evaluation  by  use  of  carefully  prepared 
questionnaires  appears  to  be  the  only  feasible  approach  at 
this  time.    (Author) 
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AD-603  Oil  Div.   27,  36.  17 

OTS  Prices:  HC  $4.00/MF  $0.75 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

CONFERENCE  ON  THE  MANUFACTURP  OF  BLADES. 

PART  n.  PRODUCTION  OF  BLADES  BM  CASTING  AND 

SHAPING.  I 

13  Jul  64.  10^ 

FTD  TT64  305;  TT  64  71142 

U4^lts8ified  report 

Konferenoe  o  Vyrobe  Lopatek.   IL  Cast,   Vyroba  Lopatek 
Odlevanim  a  Tvarenlm.  edited  trans,  of  Vyzkumny  a 
Zkusebni  Letecky  Ustav.  Letnany.   Zpr^vodaj  (Czechoslo- 
vakia) 1963,  no.  2(38)  p.  65-104.    A  portfon  of  this  document 
Is  illegible  or  non-reproducible. 


4.    A  portion  of 

-.     II 


Descriptors:  (*Casting,  Turbine  blades),  (•Forging,  Tur- 
bine blades),  (•Turbine  blades.  Manufacturing  methods), 
(•Symposia,  Turbine  blades),  Czecboslavakia,  Castings, 
Material  forming.  Conferences,  Refractory  metal  alloys. 
Nickel  alloys,  Chromium  alloys,  Mechanical  properties. 
Aeronautics,  Vacuum  apparatus.  Precision  finishing. 
Patents,  Aluminum  alloys.  Titanium  alloys.  Gas  turbines. 


Contents:  Refractory  Ni-Cr-based  castlag  alloys;  Technical 
news  notes  and  items  of  Interest  in  aeronautics;  Production 
of  turbine  blades  by  investment  casting  from  refractory 
alloys;  Casting  turbine  blades  and  blade  rims  by  the  lost- 
wax  method;  Vacuum  casting  of  turbine  blades;  Influence 
o#  production  technique  on  precision  of  castings;  Tech- 
nical news  notes  and  interesting  items  in  aeronautics;  Pre- 
cision-forged turbine  blades;  Patent  surMy.  (Author) 


AD-603  297  Div.    27,  10.  20 

OTS  Prices:  HC  $1.00/MF  $0.50 

Stanford  Research  Inst.,  Menlo  Park,  c4]^. 
IONIZATION  IN  AFTERBURNING  ROCKET  EXHAUSTS. 
Quarterly  rept.  no.  2,  6  May-6  Aug  61, 
by  Felix  T.  Smith.    Aug  61.  21p 
Contract  AF04  647  751.  Proj.  PU3544 
BSD  TR61  26 

y  Dclasslfled  report 

Descriptors:  (*Exhau8t  gases,  Ionization).  Rocket 
motors,  Exhaust  systems,  Aftertximers,  Jet  mixing 
flow.  Turbulence,  Flames,  Fluid  mechanics.  Experimental 
data. 

A  survey  is  presented  relating  existing  knowledge  of 
Jet  flow  and  mixing,  including  turbulence,  in  the 
continuum  regime  of  fiuld  dynamics,  to  the  afterburning 
rocket  exhaust  stream.*  Recent  experimental  information 
on  ionization  in  flames  is  outlined,  and  consequences  for 
Ionization  In  rocket  exhausts  suggested.     Author) 


AD-603  298  Div.   27.  12,  26 

OTS  Prices:  HC  $a.00/MF  $0.50 

ARDE-Portland,  Inc.,  Paramus,  N.  J. 
DEVELOPMENT  OF  ULTRA-HIOH  STIMltOTH  ROCKET 
MOTOR  CASES  BY  CRYOGENIC  STRETCH  FORMINQ  AND 
COOLED  SOLID  PROPELLANT  ROCKET  NOZZLES. 


PROPULSION  SYSTEMS  -  Division  27 


Progress  rept.  no.  8,  21  Jan-20  Feb  61, 
by  Ralph  H.  A^r.   20  Feb  61,  39p 


Contract  DA30  069ORD3099 


Unclassified  report 


Descriptors:  (•Rocket  cases.  Stretch  formlnt^,  (*Rooket 
motor  nozzles.  Cooling),  Cryogenics,  Manufacturing 
methods.  Pressure  vessels,  Mechanical  properties. 
Rocket  motors  (Solid  propellant).  Exhaust  systems,  Sprays, 
Film  cooling. 

Two  cylindrical  vessels  were  stretched  in  a  die  and  room 
temperature.   Hydrotests  were  performed.    A  revision  of 
the  cryogenic  program  plan  was  completed  and  is  included. 
New  insight  was  gained  into  the  special  welding  problems 
Involved  In  preform  fabrication.   A  summary  of  progress 
on  the  investigation  of  weld  cissoclated  failures  which  occur 
at  -320F  is  reported.   Designs  were  completed  of  spray 
film  cooled  nozzles  for  hot  testing  as  well  as  for  spray 
evaluation  by  cold  testing.   Instrumentation  design  of  the 
spray  film  cooled  nozzle  for  hot  testing  was  also  con:4>leted. 


AD-603  390 
OTS  Prices: 


Div.    27.  1 
HC  $1.00/MF  $0.50 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
Wrigjit- Patterson  AFB,  Ohio. 

LUBRICATION  OF  TURBOJET  AND  TURBOPROP  EN- 
GINES, 

by  S.  Szczinski  and  M.  Lyzwinski.  17  Jul  64,  12p 
FTD  TT64  143;  TT  64  71165 

Unclassified  report 

Unedited  rough  draft  trans,  of  Wojskowy  Przeglad 
Lotnlczy  (Poland)  1963,  no,  3,  p.  47-55. 

Descriptors:  (•Lubrication.  Jet  engines),  (*Turbojet 
engines.  Lubrication),  (•Turboprop  engines.  Lubrica- 
tion). Engine  structures.  Lubricant  pumps.  Lubricants, 
Airplane  engine  oils.  Mineral  oils.  Effectiveness.  Poland. 

Design  and  construction  of  basic  components  of  turbojet 
and  turboprop  engine  oil  systems  is  discussed.   The  physical 
and  chemical  properties  of  mineral  oils  are  also  discussed. 


AD-603  400  Div.    27,  10 

OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Conunand. 

Wright- Patterson  AFB,  C»ilo. 

FLOW  OF  GAS  IN  THE  CHANNEL  OF  AN  AXIAL 

FRICTION  TURBINE  (aNDJ  DEVELOPMENT  OF  FLAME 

AFTER  IGNITION  BY  STABILIZED  AND  NONSTABILIZED 

ELECTRIC  SPARK, 

by  K.  K.  Sokolov,  N.  N.  Zagryazkin.  and  Yu.  L  Timoshenko. 

31  Jul  64,  31p 

FTD  MT64  03;  TT  64  71175 

Unclassified  report 

Edited  machine  trans,  of  AkademlyajN^idcjssSR. 
Institut  Dvigatelei.    Tru<4y.  1962,  v.  6,  p.  76-81,  110-117. 

Descriptors:  (•Axial-fiow  turbines.  Gas  flow),  (*Flame 
propagation.  Spark  ignition),  (•Internal  combustion 
engines.  Experimental  data),  Combustion,  Fuels,  Electric 
discharges,  Schlleren  photography.  Hlgji  speed  photo- 
graphy, Turbines,  Fluid  flow.  USSR. 
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28.  Psychology  and  Human 
Engineering 


AD-603  007  Dlv.    28,  6,  18,  34 

OTS  Prices:  HC  $7.00/MF  $1.50 

Hughes  Aircraft  Co.,  Culver  City,  Calif. 

THE  MEASUREMENT  OF  STIMULUS  COMPLEXITY 

IN  HIGH-RESOLUTION  SENSOR  IMAGERY. 

Rept.  for  Aug  62-Oct  63, 

by  J.  E.  Nygaard,  G.  K.  Slocum,  J.  O.  ThomaB,  J.  R. 

Skeen,  and  J.  G.  Woodhull.   May  64,  337p 

Contract  AF33  657  9477 

AMRL  TDR64  29 

Unclassified  report 

Descriptors:  (*Target  recognition.  Performance 
(Human)),  (*Target  discrimination.  Visual  perception), 
(♦Aerial  reconnaissance,  Display  systems).  Aerial 
photography.  Infrared  photography,  Infrared  images. 
Photographic  images.  Side-looking  radar. 

A  Stimulus  Complexity  Analyzer  was  built  and  used  to 
obtain  measures  of  overall  bau;kground  complexity  on 
several  types  of  high- resolution  reconnaissance  imagery. 
These  measures  were  then  compared  to  target  recogni- 
tion performance  in  a  series  of  studies  using  Side  Look- 
ing Airborne  Radar  (SLAI^,  infrared  (IR),  and  aerial 
photographic  imageries.   Significant  relationships  be- 
tween d  number  of  analyzer  measures  and  recognition 
performance  were  obtained.    For  the  photo  and  IR 
imagery  backgrounds  studied  a  perfect  curvilinear  re- 
lationship was  obtained  between  aiialyzer  measures  of 
total  object  count  and  recognition  performance.   In- 
verse relationships  were  obtained  between  target 
recognition  time  and  mean  object  size  and  object  size 
variance  for  the  SLAR,  IR,  and  photo  backgrounds. 
These  relatlonstiips  were  more  obvious  with  the  photo 
and  IR  imageries  than  with  the  SLAR  imagery.   A 
technique  for  embedding  targets  in  different  back- 
grounds was  developed  and  used.   It  allowed  the 
effects  on  performance  of  target  differences,  back- 
ground differences,  and  target-by-background  inter- 
action to  be  studied.   (Author) 


AD-603  014  Div.    28,  6 

OTS  Prices:  HC  $2.00/MF  $0.50 

Aerospace  Medical  Research  Labs.  (6570th),  Wright- 
Patterson  AFB,  Ohio. 

THE  EFFECT  OF  SIMULATE^ AIRCRAFT  SPEED  ON 
DETECTING  AND  IDENTIFYING  TARGETS  FROM 
SIDE-LOOKING-RADAR  IMAGERY. 
Rept.  tor  Sep-Dec  63, 

by  H.  C.  Self  and  Fen  Rhodes.   May  64,   27p 
Proj.  7184,    Task  718404 
AMRL  TDR64  40 

Unclassified  report 

Descriptors:  ('Target  recognition,  Performance 
(Human)),  CRadar  images.  Visual  perception).  Aircraft, 
Velocity,  SimulatiMi,  Radar  recording  cameras.  Photo- 
graphic projectors.  Reconnaissance  film.  Bridges, 
Dams,  Airports,  Railroads,  Statistical  analysis,  Side- 
looking  radar,  Photointerpretability,  Aerial 
reconnaissance. 

Operator  performance  In  detecting  and  identifying  air- 
fields, bridges,  dams,  and  railroad  yards  from  side- 
looking  radar  imagery  was  tested.  The  imagery  was 
presented  to  four  college  students  on  a  14  by  14  inch 
screen  at  speeds  representing  Mach  0.9,  1.6,  2.3  and 
3,1.   An  average  of  65%  of  the  targete  were  identified. 


Percentage  of  false  targets  varied  slgniflcantty  be- 
tween subjects  and  ranged  from  42  to  64%.    A  slight 
but  consistent  trend  toward  more  detections  at  slower 
speeds  was  not  found  to  be  statistically  significant. 
The  number  of  false  positive  responses  was  not  signifi- 
cantly affected  by  image  speed.   No  decrement  in  per- 
formance could  be  found  as  a  result  of  extended 
(3  hours  maximum)  trial  duration.    (Author) 


AO-603  030  Dlv.    28 

OTS  Prices:  HC  $2.00/MF  $0.50 

New  York  State  Univ.,  Buffalo. 

TWO  TESTS  TO  MEASURE  EXPLOITATIVE  AND 

ACCOMMODATIVE  STRATEGY. 

Technical  rept.  no.  7, 

by  W.  Edgar  Vinacke  and  Donald  Ragusa. 

IJul  64,  27p 

Contract  Nonr4374  00 

Unclaflsifled  report 

Descriptors:   (♦Attitudes,  Psychometrics),  ('Test 
construcUon  (Psychology),  Group  dynamics),  (♦Psycho- 
metrics,  Test  construction  (Psychology)),  Behavior, 
Projective  techniques.  Correlation  techniques. 
Reliability.  Personality. 

An  exploratory  study  was  conducted  to  examine  the 
possibility  of  assessing  tendencies  to  express  attitudes 
hypothesized  to  be  accommodative  and  exploitative  in 
typical  competitive  situations.    The  characteristics  in 
question  are  based  upon  a  series  of  experiments  with 
triads,  in  which  power-relationships  among  the  members 
were  varied.    An  objective  (multiple-choice)  instrument 
of  12  items  was  devised,  in  which  statements  were  pre- 
pared to  cover  the  Just-mentioned  characteristics. 
Similarly,  a  semi-projective  test,  modeled  after  the 
French  Test  of  Insight,  of  14  items,  was  developed.   A 
pilot  reliability  study  on  those  Ss  for  whom  retests  were 
available  produced  satisfactory  results.    Using  behavortal 
measures  from  the  Board  and  Quiz  games,  a  consideratde 
number  of  significant  correlations  with  test  scores  were 
found,  for  both  sexes,  especially  in  the  Board  Game,  and 
especially  for  the  objective  tests. 


AD-603  174  Div.    28,  18,  23 

OTS  Prices:  HC  $1.00/MF  $0.50 

Princeton  Univ.,  N.  J. 

DECISION  MAKING  TRAINING  IN  TACTICAL  AAW  TYPE 

SITUATION. 

Progress  rept., 

by  J.  L.  Kennedy  and  H.  M.  Schroder.  1964.  5p 

Contract  Nonrl858  42 

Unclassified  report 

Descriptors:  (* Antiaircraft  defense  systems.  Decision 
making),  (♦Decision  making,  Military  training),  (♦Military 
tactics,  Decision  making).  Performance  (Human),  Feed- 
l)ack.  Game  theory.  Reaction  (Psychology),  Perception 
(Psychology),  Behavior,  Stress  (Psychology),  Performance 
tests. 

The  processes  involved  in  complex  decision  making  are 
studied.    The  plan  adopted  for  research  Involves  two  steps: 

(a)  specification  of  the  kinds  of  performances  involved  in 
effective  tactical  decision  making  in  a  strategy  situation  and 

(b)  the  determination  of  training  conditions  and  other  forms 
of  intervention  which  can  enhance  these  performances. 


AD-603  177  DlT.   28,  18,  23 

OTS  Prices:  HC  $2.00/MF  $0.50 

Princeton  Univ.,  N.  J. 
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PERFORMANCE  AND  PERCEPTUAL  c6mPLEXITY  IN 

A  TACTICAL  DECISION  MAKING  TASK, 

Rept.  no.  1, 

by  S.  Streufert,  F.  J.  Graber  and  H.  M.  Schroder. 

Jun  64,  27p  | 

Contract  NonrlSSS  42.  ProJ.  NR1S4  244   | 

Ui  classified  report 

Deecrtptors:  (•Game  theory.  Military  tactics). 
(•Decision  making,  Performance  (Human)).  (•Perception 
(Psychology),  Decision  making),  (♦MiUUry  tacUcs, 
Decision  making).  Behavior,  Simulation,  Performance 
tests,  Classification,  Feedback,  Environment,  Personality, 
Reaction  (Psychology).  Stress  (Psychology),  Measurement, 
Analysis,  Students,  Males. 

The  experiment  is  concerned  with  the  b^vlor  of  selected 
subjects  In  a  simulated  environment  involving  a  modified 
war  game.   The  subjects  were  selected  and  classified 
according  to  their  particular  level  of  integrative  complexity. 
Seven  Integratively  simple  (concrete)  and  integratively 
complex  (abstract)  teams  (4  S's  in  each  group)  participated 
In  the  tactical  game.    Each  of  the  7  periods  of  the  game  was 
varied  by  a  controlled  program  of  different  amounts  of 
Informational  input  units.    It  was  found  that  a  curvilinear 
relationship  existed  between  Informatioq  diversity  and  load 
and  perceptual  complexity  similar  to  the  curvilinear 
relationship  established  between  information  load  and 
performance  complexity.   It  was  also  foiwd  that  compared 
with  more  integratively  simple  persons,  integratively  com- 
plex individuals  used  a  greater  number  of  perceptually 
complex  descriptions  at  all  levels  of  information  load  and 
exhibited  a  greater  level  of  integrations  of  past  feedback. 
The  results  confirmed  both  hypotheses. 


AO-603  178 
OTS  Prices: 


Div.    28,  18,  23 
HC  $1.00/MF  $0.50 


Princeton  Univ.,  N.  J. 

SOME  EFFECTS  OF  DISCREPANCY  FRbM  OPTIMAL 

INFORMATION  LOAD  AND  DIVERSITY. 

Rept.  no.  2, 

by  S.  Streufert,  H.  M.  Schroder,  and  W.  I^.  Grenoble. 

Jun  64,  21p 

Contract  Nonrl858  42.  ProJ.  NR154  344 

Ui  <$la8sified  report 

Descriptors:  (•Military  tactics,  Decisijan  making),  (•De- 
cision making,  Pertormance  (Human)),  (•Adjustment 
(Psychology),  Decision  making),  (♦Perception 
(Psychology),  Decision  making),  (•Game  theory.  Military 
tactics).   Environment,  Military  strategy.  Personality, 
Performance  tests.  Behavior,  Stress  (Psychology),  Re- 
action (Psychology),  Classification,  Measurement,  Anal- 
ysis, Simulation.  1 1 

In  previous  studies  it  was  shown  that  in  a  tactical  decision 
making  task  there  are  periods  of  information  load  which  are 
sub-optimal  and  super-optimal  for  the  integrative  aspects 
at  decision  making.    It  was  the  purpose  of  this  study  to  de- 
termine whether  individuals  are  sensitite  to  or  aware  of 
this  environmental  detriment  to  information  processing  in 
sut>-optimal  and  super-optimal  periods,  and  vk-hether  there 
are  differences  between  integratively  simple  and  integra- 
tively complex  individuals  in  this  sensitivity  or  awareness. 
Teams  of  four  subjects  played  a  competitive,  tactical  game 
which  extended  over  seven  haU-hour  periods,  and  In  which 
the  level  of  information  load  was  varied  to  cover  a  range 
from  low  to  high  (sub-optimal  to  super-optimal).   It  was 
confirmed  that  people  in  general  requested  more  informa- 
tion following  sub-optimal  periods  than  following  super- 
optimal  periods,  and  secondly,  that  persons  with  simpler 
oonoeptual  structures,  as  compared  to  persons  with  more 
complex  conceptual  structures,  request^  relatively  less 
information  following  sub-optimal  perio<lS,  and  relatively 
more  following  super-optimal  periods.  (Author) 


AD-603  179  Div.    28,  18,  23 

OTS  Prices:  HC  $1.00/MF  $0.50 

Princeton  Univ.,  N.  J. 

THE  EFFECT  OF  STRUCTURAL  ABSTRACTNES  IN 

INTERPERSONAL  STIMUU  ON  THE  LEADERSHIP  ROLE. 

Rept.  no.  3, 

by  H.  M.  Schroder,  S.  Streufert,  and  D.  C.  Weedo. 

Jun  64,  13p 

Contract  Nonrl858  42.  ProJ.  NR154  244 

Unclassified  rqwrt 

Descriptors:  (♦Military  tactics.  Decision  making), 
(•Decision  making.  Leadership),  (*Game  theory.  Military 
tactics),  (•Leadership,  Decision  making).  Personality, 
Stimulation,  Adjustment  (Psychology),  Behavior,  Perform- 
ance (Human),  Military  strategy,  Feedback,  Performance 
tests.  Classification,  Group  dynamics.  Reaction  (Psychol- 
ogy), Analysis,  Students,  Males. 

The  study  was  concerned  with  the  effects  of  the  integrative 
complexity  of  selected  subjects  on  leadership  formation  in 
groups  consisting  of  individuals  with  high  integrative  com- 
plexity (structurally  abstract)  versus  those  consisting  of  in- 
dividuals with  low  integrative  complexity  (structurally  con- 
crete) in  the  area  of  Interpersonal  stimuli  and  uncertainty. 
There  were  fourteen  teams  of  four  subjects  —  seven  teams 
of  structurally  abstract  individuals  and  seven  teams  of 
structurally  concrete  Individuals.   The  experiment  was 
divided  into  seven  periods  of  playing  time.   After  each  pe- 
riod the  subjects  filled  out  'commander  reports'  that 
Included  a  scale  on  which  each  subject  was  to  rate  himself 
and  his  three  fellow  subjects  on  the  amount  of  leadership 
that  each  contributed  to  the  grov^)  during  the  past  playing 
period.   It  was  hypothesized  that  there  should  be  less 
leadership  changes  over  group  members  in  the  concrete 
groups,  i.e.,  less  substitutablilty  of  leadership  role.    Results 
supporting  the  hypothesis  are  presented.    This  means  that 
the  level  of  integrative  complexity  of  the  grov^  members 
has  a  predictable  effect  on  the  type  of  leadership  structure 
formed  within  the  group  at  its  early  stages  of  development. 
(Author) 


AD-603  258 
OTS  Prices: 


Div.    28 
HC  $1.00/MF  $0.50 


Educational  Testing  Service,  Princeton,  N.  J. 
ACCURACY  IN  THE  JUDGMENT  OF  CONSISTENCY. 
Technical  rept.  and  research  bulletin, 
by  Albert  E.  Myers.  Jul  64.  24p  RB  64  37 
Contract  Nonr29S9  00 

Unclassified  report 

Descriptors:  (♦Performance  (Human),  Mathematical 
prediction),  (♦Decision  making.  Mathematical  models). 
(♦Analysis  of  variance.  Decision  making).  Probability, 
Statistical  tests,  Behavior,  Reaction  (Psychology), 
Perception  (Psychology),  Tests. 

Two  studies  are  reported  which  investigated  the  ability  of 
people  to  make  accurate  Judgments  of  variability  In  per- 
formance.  In  one  study,  a  laboratory  experiment  In  which 
performance  was  manipulated  by  the  experimenter,  It  was 
found  that  significant  accuracy  did  exist  even  thou^  it  was 
clouded  by  the  tendency  to  Judge  Ss  with  high  mean  scores 
as  more  consistent.   In  the  other  study,  persons 
participating  in  a  real-life  bowling  league  were  asked 
to  make  Judgments  of  consistency  about  the  players  on  their 
team.    There  was  no  trace  of  any  appropriate  sensitivity  to 
differences  In  variability.    The  halo  effect  Involving  the 
Judged  consistency  of  the  hlgji  average  players  was,  how- 
ever, quite  strong.    The  Importance  of  these  findings  for 
mathematical  models  of  decision  making  Is  briefly  dis- 
cussed. (Author) 
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AD-603  303  Div.    28,  12 

OTS  Prices:  HC  $3.00/MF  $0.75 

HRB-Slnger,  Inc.,  State  CoUege.  Pa. 
ASSESSING  HUMAN  FACTORS  REQUIREMENTS  IN  THE 
TEST  AND  EVALUATION  STAGE  OF  SYSTEBC  DEVELOP- 
MENT, VOLUME  I, 

by  James  M.  McKendry  and  Paul  C.  Harrison,  Jun  64, 
61p    ND-64  68  VI 
Contract  Nonr4203 

Unclassified  report 

Descriptors:  {•Human  engineering.  Models  (Simulations)), 
(♦Systems  engineering.  Human  engineering).  Performance 
(Human),  Guided  missiles  (Surface-to-air),  Shipbome, 
Performance  (Engineering),  Operators  (Personnel),  Data, 
Effectiveness,  Maintenance  personnel. 

The  methodology  employed  in  the  development  of  a  model 
for  human  factors  evaluation  incorporated  in  system  testing 
is  given.   The  report  outlines  an  initial  attack  upon  the 
problem  of  determining  when,  where,  and  how  human  factors 
inputs  should  be  provided  during  the  planning  and  develop- 
ment cycle  of  Naval  Systems,  with  particular  emphasis 
being  given  to  measuring  the  consequences  of  such  Inputs 
in  terms  of  systems  effectiveness.   All  work  was  directed 
toward  the  Test  and  Evaluation  (T  and  E)  phase  of  system 
development  in  order  to  develop  measures  of  effectiveness 
capable  of  being  applied  to  a  specific  system  undergoing 
T  and  E  by  the  Operational  Test  and  Evaluation  Force 
(OPTEVFOR).   By  using  this  technique  two  advantages 
result:  first,  it  is  possible  for  human  factors  specialists  to 
give  specific  estimates  of  the  change  in  systems  effectiveness 
induced  by  attending  to  or  overlooking  a  number  of  human 
considerations:  second,  the  procedure  allows  systematic 
accumulation  at  reference  data  by  which  the  cost-effective- 
ness of  human  factors  programs  can  be  contrasted  with 
that  of  other  'software'  or  even  hardware  changes.    (Author) 


same  time,  reduce  ttie  effects  of  variations  in  human 
performance  upon  the  tests  of  equipment  adequacy.    (Author) 


AD-603  407  Div.    28 

OTS  Prices:  HC  $1.00 /MF  $0.50 

Aerospace  Medical  Research  Labe.  (6570th), 

Wright- Patterson  AFB,  Ohio. 

THE  USE  OF  AUDITORY  FEEDBACK  IN  SIMPLE 

REMOTE-HANDLING  TASKS, 

by  WiUtam  N.  Kama.  Louis  T.  Pope,  and 

D.  Frederick  Baker.    May  64,  14p 

Pro).  7184,  Task  718407 

AMRL  TDR64  46 

Unclassified  report 

Descriptors:  (♦Performance  (Human),  Auditory  signals)^ 
(♦Auditory  signals.  Performance  (Human)), 
Performance  tests,  Stimtilation.  Sensory  deprivation,    * 
Sound,  Noise,  Students,  Statistical  analysis. 
Correlation  techniques.  Feedback. 

A  study  was  conducted  to  Investigate  the  effect  of 
auditory  feedback  upon  performance  of  a  remote  handling 
task.    Forty-five  subjects,  divided  Into  three  groups  of 
15  subjects  each,  used  a  Central  Research  Laboratory's 
model  8  master-slave  manipulator  to  perform  a  simple 
remote  handling  task.   One  group  performed  the  task 
under  a  no-sound  condition;  the  second  performed  under 
a  white-noise -only  condition;  the  third  group  was 
provided  with  task-relevant  auditory  Information.    The 
results  of  this  study  suggest  that,  in  the  operation  of  this 
manipulator,  supplementing  visual,  tactual,  and 
proprioceptive  information  with  task-relevant  auditory 
information  had  little  or  no  effect  on  performing  simple 
remote  handling  tasks.    (Author) 
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OTS  Prices:  HC  $3.00/MF  $0.75 

HRB-Singer,  Inc.,  State  College,  Pa. 

ASSESSING  HUMAN  FACTORS  REQUIREMENTS  IN  THE 

TEST  AND  EVALUATION  STAGE  OF  SYSTEMS 

DEVELOPMENT.    VOLUME  H.    APPLICATION  TO 

OPTEVFOR  OPERATIONS, 

by  James  M.  McKendry  and  Paul  C.  Harrison. 

Jun  64,  64p  ND-64  68  V2 

Contract  Nonr4203  00 

Unclassified  report 

Descriptors:  (*Human  engineering.  Models  (Simulations)), 
(♦Systems  engineering.  Human  engineering).  Performance 
(Human),  Operators  (Personnel),  Tests,  Job  analysis. 
Data,  Psychometrics,  Performance  (Engineering). 

Volume  I  (AD-603  303)  outlines  In  detail  the  metiiodology 
employed  in  the  developinent  of  a  model  for  human  factors 
evaluation  incorporated  in  system  testing.   This  volume 
translates  this  model  into  an  integrated  approach  to  human 
factors  testing  by  toe  OPTEVFOR  project  officer.   It  is  the 
intent  of  this  volume  to  provide  a  guide  for  the  OPTEVFOR 
project  officer,  in  order  that  he  may  incorporate  human 
factors  testing  in  the  conduct  of  the  tests  and/or 
evaluations  for  wbicb  he  has  responsibility.   The  chapter 
headings  reflect  the  main  subdivisiOTis  of  these  duties, 
L,e.,  planting  and  preparation,  preparation  of  the  project 
plan,  conducting  the  test,  evaluating  the  data,  and 
preparing  the  final  report.   In  general,  the  approach  is 
one  that  recognizes  ttie  constraints  of  testing  in  the 
operational  environment  and  attempts  to  integrate  the 
human  factors  testing  in  a  mainer  such  that  there  will  be 
a  minimum  of  added  burden,    Mthin  the  limits  imposed 
by  practical  considerations,  Uie  suggestions  and 
recommendations  advanced  within  will  lead  to  the 
acquisition  of  useful  human  performance  dta  and,  at  the 
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OTS  Prices:  HC  $4.00/MF  $1,00 

Group  Effectiveness  Research  Lab.,  Univ.  of  Illinois, 

Urbana. 

APPUCATION  OF  A  NEW  SYSTEM  OF  INTERACTION 

ANALYSIS  TO  THE  RELATIONSHIPS  BETWEEN  LEADER 

ATTITUDES  AND  BEHAVIOR  IN  PROBLEM  SOLVING 

GROUPS. 

Technical  rept.  no.  14, 

by  Charles  G.  Morris  and  Fred  E.  Fiedler.  Mar  64, 

139p 

Contract  Nonrl834  36,  ProJ.  NR177  472 

Unclassified  report 

Descriptors:  (♦Attitudes,  Behavior),  (♦Group  dynamics. 
Behavior),  (♦Leadership,  Attitudes),  Social  psychology. 
Stress  (Psychology),  Job  analysis. 

A  new  system  of  interaction  analysis  was  applied  to  the 
transcripts  of  54,  three-man  problem  solving  groups  on  two 
tasks.   The  behavior  of  groups  and  leaders  was  studied. 
Significant  behavioral  changes  were  found  across  tasks  and 
from  stage  to  stage  within  tasks.   These  changes  were 
shown  to  affect  the  relationships  between  leader  atti- 
tudes and  behavior.   The  behavioral  effects  of  leader  atti- 
tudes, alone  and  in  combination  with  stress  conditions  and 
leader  Intelligence,  were  presented  and  discussed.    The  re- 
sults were  related  to  past  studies  on  the  Interpretation  of 
leader  LPC  scores  and  to  future  studies  attempting  to  relate 
specific  behaviors  to  gro«q>  creativity  in  solving  problems. 
(Author) 
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THE  EFFECTS  OF  COMPETING  CONTINGENCIES  UPON 
FIXED  RATIO  BASELINES  IN  A  SMALL  GROUP  SITUATION, 
by  D.  R.  Witters  and  Arthur  J.  Bachrach«,   Jun  64,  17p 
Contract  Nonr2794  03 

Utaplassified  report 

Descriptors:  (♦Group  dynamics.  Verbal  behavior), 
(♦Verbal  behavior.  Reaction  (Psycbologyr)),  Performance 
piuman).  Motivation,  Scheduling.  ' 

Three  female  university  students  were  placed  into  a 
group  situation  each  being  put  on  her  own  FR  schedule. 
When  each  S  showed  a  stable  baseline  performance, 
competing  schedules  of  reinforcement  were  Introduced 
for  two  of  the  Ss.    It  was  found  that  Individual  baselines 
could  be  established  and  that  competition  at  high  FRs 
could  not  be  maintained  while  competltioa  at  lower  FRs 
could  be  maintained.    The  density  of  reinforcement  seemed 
to  be  the  Important  variable  in  producing  this  difference 
in  rate  of  verbalization.    (Author) 


AD-603  466  Div.  28 

OTS  Prices:  HC  $1.00/li«F  $0.50 

Arizona  State  Univ.,  Tempe. 

PRELIMINARY  SUGGESTIONS  ON  THE  UBE  OF 

LINGUISTICALLY  DEFINED  UNITS  AS  VARL\BLES  IN 

VERBAL  CONDITIONING  EXPERIMENTS 

by  Nancy  P.  Hlckerson.  Jun  64.  17p  f 

Cootraot  Nonr2974  03  I 

Un  slasslfied  report 

Descriptors:  (♦Verbal  behavior,  Condittooed  reflex), 
(♦CcMiditioned  reflex.  Verbal  behavior),  (♦Speech. 
Verbal  behavior).  Speech  recognition.  Speech  repre- 
sentation. Languages.  Word  associatioii.i 

Psycbological  studies  in  the  general  area  of  verbal 
0(»dltioning  have  tended  to  follow  this  approximate  model: 
a  particular  type  or  segment  of  verbal  activity  (response) 
is  isolated  and  Its  rate  of  occurrence  Is  controlled  or 
patterned  In  the  test  situation  by  applying  a  given  type  or 
'schedule'  of  reinforcement  to  the  subject  or  subjects. 
Thirty-one  such  studies  reviewed  by  Krasner  are  com- 
pared to  the  more  recent  experiments  of  Bachrach  and 
others.   The  series  of  experiments  in  verbal  conditioning 
accomplished  under  support  of  the  Group  Psychology 
Branch  of  the  Office  of  Naval  Research  by  Bachrach  and 
various  co-workers  differ  from  most  of  t9iose  described 
by  Krasner  in  that  the  experimental  situation  is  more 
rigidly  controlled,  with  monitoring  and  reinforcing  done 
mechanically  (particularly  in  more  recent  experiments). 
As  a  correlate  to  this ,  the  responses  selected  for  rein- 
forcement tend  to  be  objectively  measurable  or  countable 
physical  events  --  amplitude  of  speech,  duration  of  pause, 
duration  of  speaking,  and  rate  of  speech  (by  counting 
syllables  —  or  amplitude  peaks,  which  may  coincide 
fairly  cloaely  with  syllable  nuclei). 


AD-603  467  Div.    28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Arizona  State  Univ.,  Tempe. 

SOCLU.  STIMULI  AND  PR0V1SI<»AL 

REINFORCEMENT, 

by  TIbm  Verfaave  and  Arthur  J.  Bachraolj.   Jim  64,  15p 

Contract  Nonr2794  03 

UndlBSSifled  report 

Deacr^itors:  (*BehaTior,  Coodltloned  reiflex).  (♦Learn- 
ing. Cooditkmed  nHex),  (•MOttvation,  Bohavior), 
Stimulation.  Social  psychology,  ReaotioD  (Psyotaolosy). 
PsychUtty,  Thaoiy. 


The  behaviorist  approach  to  psychology  is  examined 
in  terms  of  its  underlying  theoretical  and  experimental 
factors.   Topics  discussed  include  the  Law  of  Effect, 
the  principle  of  reinforcement,  social  motivation,  and 
generalized  and  unconditioned  reinfbrcement. 


AD-603  468 
OTS  Prices: 


DiT.   28 
HC  $1.00/MF  $0.50 


Arizona  State  Univ.,  Tempe. 

INDIVIDUAL  BASELINE  BEHAVIOR  IN  A  SMALL  GROUP 

ON  A  CHAINED  SCHEDULE  OF  REINFORCEMENT, 

by  Arthur  J.  Bachrach,  John  Clark,  Donald  R.  Witters, 

and  Andree  Fleming-Holland.   Jun  64,    15p 

Contract  Nonr2794  03 

Unclassified  report 

Desc rotors:   (* Verbal  behavior.  Group  dynamics), 
(♦Group  dynamics.  Verbal  behavior).  Decision  making. 
Reaction  (Psychology),  Performance  tests.  Behavior, 
Conditioned  reflex.  Females. 

Three  female  subjects  (Ss)  were  used  to  establish  base- 
lines for  a  chained  differential  reinforcement  of  law 
rates  (DRL)  fixed  ratio  (FR)  schedule  of  verbal  respond- 
ing.   It  was  found  that  such  baselines  could  be  acquired 
and  maintained  under  experimental  stimulus  control  and 
could  be  shifted  from  one  S  to  another.    However,  Ss 
«4x>se  reinforcements  were  non-contingent  upon  their 
own  verbal  behavior  did  not  exhibit  stable  baselines 
within  or  between  sessions.   It  was  found  that  a. DRL 
punishment  contingency  lowered  response  rates  in  the 
succeeding  FR  component.   (Author) 


AD-603  469  Div.   28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Arizona  State  Univ.,  Tempe. 

A  RECORDING  ERROR  IN  VERBAL  CONDITIONINO, 

by  John  W.  Claiic.   Jun  64,  3p 

Contract  Nonr2794  03 

Unclassified  report 

Descriptors:  (*Verfoal  behavior.  Recording  systems), 
(♦Conditioned  reflex.  Verbal  behavior).  Microphones, 
A6oustic  equipment,  Positioning  reactions.  Throat, 
Acoustic  impedence.   Potentiometers,  Errors. 

During  studies  of  verbal  conditioning  on  the  three-person 
group  situation,  a  Grason-Stadler  Model  E7300M  mag- 
netic throat  contact  microphone  to  link  S  to  a  voice 
operated  relay  had  been  used.   During  this  time,  several 
instances  of  lowered  or  zero  response  rate  which  could 
not  be  accounted  for  had  been  observed.    Further  investi- 
gation  revealed  that  this  was  caused  by  S  turning  his  head 
i4>  or  away  from  the  side  on  which  the  microphone  was 
positioned  thus  breaking  the  flat  surface  contact  between 
skin  and  microphone.   This  problem  has  been  eliminated 
by  using  a  Shure  Model  T-30-V  microphone  originally 
designed  for  use  by  wartime  pilots.   The  T-30-V  micro- 
phone is  a  low  impedance  (50-ohm)  throat  micrc^hone 
containing  two  gold  plated  carbon  elements  and  designed 
to  strap  around  the  neck  such  that  one  element  is  posi- 
tioned on  either  side  of  the  throat.    It  can  be  readily 
adapted  for  use  in  equipment  requiring  low  inq>edance 
input  by  inserting  a  standard  flashli^^t  cell  (1.5  volts) 
and  a  lOOK-ohm  potentiometer  between  the  microphone 
and  the  li^Nit.    (Report  quoted  in  its  entirety) 

AD-603  477  Div.   28,  1,  9 

OTS  Prioea:  HC  $3.00/MF  $0.75 

Ariaona  Univ.,  Tucson. 
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Division  29  ■  QUARTERMASTER  EQUIPMENT  AND  SUPPLIES 


AN  INVESTIGATION  OF  THE  TRACKING  CAPABILITY 

OF  A  HUMAN  PILOT. 

Master's  thesis, 

by  Walter  Hansen.    19  Jun  64,   74p 

Unclassified  report 

Descriptors:    (♦  Pilots,  Performance  (Human)), 
(♦Tracking,  Pilots),  Functions,  Perturbation  theory. 
Pitch  (Motion),  Roll,  Flight  simulators.  Human 
engineeriag,  Mathematical  models,  Model  theory. 
Equations,  Motion,  Programming  (Computers),  Analog 
computers, Automatic  pilots.  Flight  control  systems. 
Feedback,  FeasibUity  studies.  Decision  making. 

The  idea  of  substituting  a  mathematical  model  for  a 
human  pilot  has  been  considered  for  some  period  of  time 
in  bqpes  of  obtaining  better  results  of  prototype  models 
of  aircraft  which  are  being  constructed  every  day.   In 
order  to  make  this  idea  a  useful  tool,  certain  charac- 
teristics must  be  known  about  the  behavior  of  a  human 
pilot.   This  thesis  investigates  the  tracking  capability 
of  human  pilots  and  also  arrives  at  suitable  transfer 
functions  that  can  be  used  as  mathematical  representa- 
tions of  a  human  pUot  that  Is  subjected  to  small  pertur- 
bations in  the  pitching  and  rolling  modes  of  flight.   A 
simulator  was  constructed  from  salvaged  aircraft  parts 
and  one  completed  represented  a  basic  instrument  fly- 
ing configuration  less  the  fact  that  the  rudders  were 
not  free  to  move.   The  equations  of  motion  were  pro- 
grammed on  an  analog  computer  and  disturbances 
were  fed  into  the  system  through  the  use  of  a  function 
generator. 


AD-603  484  Div.    28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

THE  RIDDLE  OF  "PSI"  PHENOMENA. 

by  Eduard  Naumov.  13  Jul  64,  8p 

FTD  TT64  288;  TT  64  71182 

Unclassified  report 

Unedited  rough  draft  trans,  from  Vodnyi  Transport 
(USSR)  1963,  no.  142,  28  Nov,  p.  3. 

Descriptors:  (* Parapsychology,  Theory),  Perception 
(Psychology),  Tests,  Confined  environments.  Scientific 
research,  USSR. 

The  scientific  vs.  the  idealistic  nature  of  the  pheno- 
menon of  telepathy  is  discussed. 


AD-603  498  Div.    28,  16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Arizona  State  Univ.,  Tempe. 


FIXED  RATIO  PERFORMANCE  OF  PSYCHIATRIC 

PATIENTS'  VERBAL  BEHAVIOR  IN  A  SMALL  GROUP 

SITUATION, 

by  D.  R.  Witters.  Jun  64,  lip 

Contract  Nonr2794  03 

Unclassified  report 

Descriptors:  (•Verbal  behavior.  Stimulation),  (•Per- 
formance tests,  Verbal  behavior).  Psychiatry,  Perfor- 
mance (Human),  Reaction  (Psychology),  Group  dy- 
namics. Abnormal  psychology,  Motivation. 

Three  In-patients  of  a  V.A.  psychiatric  ward  were  used 
to  study  the  performance  of  fixed  ratio  verbal  behavior 
in  a  small  group  situation.   The  behavior  of  only  one 
of  the  Ss  controlled  the  reinforcement  of  all  the  Ss. 
It  was  shown  that  Increased  rates  were  produced  when 
S's  reinforcement  was  contingent  upon  his  verbal 
responses.   When  reinforcement  was  non-contingent  S's 
performance  was  characterized  by  a  lowered  rate.   When 
S's  behavior  was  made  contingent  he  would  immediately 
increase  his  verbal  rate.    (Author) 


29.  Quartermaster  Equipment  and 
Supplies 


AD-603  294  Div.    29,  14 

OTS  Prices:  HC  $2.00/MF  $0.50 

Forest  Products  Lab.,  Madison,  Wis. 

ADHESrVES  FOR  ASSEMBLY  OF  LIGHTWEIGHT  WOOD 

CONTAINERS. 

Research  note, 

by  R.  S.  Kurtenacker.  Jul  64,  32p 

FPL  054 

Unclassified  report 

Descriptors:  (•Adhesives,  Containers),  (•ContAiners, 
Wood),  (♦Wood,  Adhesives)^  Simulation,  Loading 
(Mechanics),  Stresses,  Tests,  Shock  resistance.  Creep, 
Compressive  properties.  Joints,  Fastenings. 

The  report  discusses  the  screening  of  various  adhesive 
and  mastic  systems  for  possible  use  in  assembling  light- 
weight wood  containers.    Results  showed  that  dynamic 
tests  of  simulated  box  comers  correlated  reasonably 
well  with  rough  handling  evaluations  of  eight  selected 
systems  when  used  to  assemble  li^itwelgfat  wood  boxes 
made  from  a  Group  I  container  wood.   Conventionally 
nailed  specimens  were  used  as  the  control.   The  Impact 
tests,  as  weU  as  the  rough  handling  tests,  showed  that  a 
system  should  exhibit  a  certain  degree  of  resilience. 
Diagonal  compression  tests  indicated  that  a  system  should 
possess  minimum  creep  characteristics.    (Author) 
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30.  Research  and  Research 
Equipmenit 


AD-603  006  Div.    30.  12 

OTS  Prices:  HC  $6.00/MF  $1.50 

Astronautics  Corp.  of  America,  Mllwauljae,  Wis. 
PROPELLANT  ENERGY  MANAGEMENT  CONSIDERA- 
TIONS FOR  THE  FLIGHT  DATA  SYSTE]^  CONCEPT. 
Kept,  for  Feb  62-Feb  63,  ] 

by  R.  D.  Seinfeld,  D.  E.  Peterson,  and  IM.' A.  Hoffman. 
May  64,  273p  ri 

Contract  AF33  657  8430,  Pro].  8222,  Task  822202 
ASD  TDR  63  259  , 

Unaasslfled  report 

Descriptors:  (•^ace  fllfi^.  Energy  mi^iagement), 
(•Rocket  propellants.  Energy  managenwnt).  (•Program- 
ming (Computers),  Space  fli{^t).  Spacecraft,  Perform- 
ance (Engineering),  Rendezvous  trajectories,  Inter- 
planetary trajectories,  Thrust,  Control  systemB, 
bistrumentation.  Programming  languagw. 

A  digital  computer  program  called  the  Captain  Program 
was  prepared  for  the  use  of  solving  a  variety  of  flight 
control  and  instrumentation  problems  connected  with 
space  flight.    The  program  was  written  in  Fortran 
language  to  be  compatible  with  the  IBM  7090  computer. 
The  building-block  programming  concept  was  applied 
to  two  specific  sample  problems:    Earth  orbital  rendez- 
vous and  Earth-moon  flight.    Verification  was  obtained 
that  the  Captain  Program  is  ct4>able  of  generating 
several  inqwrtant  types  of  space  vehicle  periormance 
data  with  only  minor  changes  In  the  input  data  Includ- 
ing:  trajectory  time  history  data;  propellant  utiliza- 
tion data;  control  techniques  evaluation  data;  and, 
control  and  instrument  error  analyses,    flie  Captain 
Program  was  conceived  as  the  nucleus  of  a  versatile 
computer  program  to  which  new  subroutines  can  be 
added  as  new  requirements  arise.  (Authoi: 


AD-603  018  Div.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Stanford  Research  Inst.,  Menlo  Park,  Gal  1^ 
TRAINING  A  THRESHOLD  LOGIC  UNIT  TWTH 
IMPERFECTLY  CLASSIFIED  PATTERNS, 
by  R.  O.  Duda  and  R.  C.  Singleton.    1964,  iTp 
Contract  Nonr3438  00  ^ 

Unoiasslfied  report 

Preprint  of  a  paper  presented  at  the  x  64i  Western 
Electronic  Show  and  Convention.  Los  AngJB^,  Caltf. 
Aug  25-28. 


Angkes. 


Descriptors:  (•Computer  logic.  Pattern ; recognition), 
(♦Pattern  recognition.  Computer  logic),  Training, 
Artificial  Intelligence,  Statistical  processes.  Probability. 

A  threshold  logic  unit  (TLU)  having  adJusUUe  weights  is 
a  particularly  simple  machine  that  can  b0  trained  to 
dichotomize  patterns.   It  is  trained  on  a  ropresentattve  set 
of  patterns,  each  pattern  having  been  labeled  with  a  desired 
category  number.   If  the  patterns  so  labeiad  are  linearly 
separable,  then  any  of  several  training  procedures  can 
be  used  to  adjust  the  weights  so  that  eventually  the  TLU 
classifies  all  of  the  patterns  as  desired.   There  are  many 
circumstances  in  which  the  patterns  used  for  training  are, 
in  effect,  occasionally  mislabeled.   This  p^;>er  is  conoemed 
with  training  a  TLU  under  such  conditions.   The  patterns 
used  for  training  are  assumed  to  be  selected  from  a 
linearly  separable  set.   However  these  patterns  are  pre- 
sented to  the  TLU  after  having  been  randomly  mislabeled 


with  probability  less  than  one-half.   In  addition  to  forming 
the  usual  (instantaneous)  weight  vector,  a  second  (average) 
weight  vector  is  formed  by  averaging  the  instantaneous 
weight  vector.   R  is  shown  that  for  orthogonal  pattern 
vectors  the  average  weight  vector  converges  to  a  solution 
▼ector  for  the  correctly  labeled  pattern  set.  (Author) 


AD-603  019  Div.   30,  2,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Army  Electronics  Research  and  Development  Activity, 
White  Sands  Missile  Range,  N.  Mex. 
THE  COLOR  IDENTIFICATION  OF  TRANSPARENT 
CRYSTALLINE  PARTICLES  WITH  AN  OPTICAL  MICRO- 
SCOPE:   A  LITERATURE  SURVEY  OF  DISPERSION 
STAINING, 

t>y  CUenn  B.  Hoidale.   Jul  64,   2^ 
Task  1G6  20901A199  05 
ERDA  165 

Unclassified  r^Mrt 

Descriptors:  (•Minerals,  Microscopy),  (•Dust, 
Microscopy),  Crystals,  Colors,  Diffusion,  Refractive 
index.  Microscopes,  Optical  equipment  coii4x>nents. 
Reviews. 

The  brief  survey  is  intended  to  present  an  introduction 
to  the  various  ways  to  achieve  dispersion  staining  colors 
by  microscopy  with  particular  t^jplication  to  atmospheric 
mineral  dust  Identification.   The  evolution  of  dispersion 
staining  as  a  means  for  identifying  small  mineral 
particles  is  traced  from  1872  to  date.    An  example  of 
how  color  arises  is  shown  schematically  and  guide- 
lines are  presented  for  the  choice  of  a  microscope  sys- 
tem and  immersion  fluids.   (Author) 


AD-603  022  Div.    30,  9 

OTS  Prices:  HC  $2,00/MF  $0.50 

Naval  Ordnance  Lab.,  White  Oak,.Md. 

A  HIGH  SPEED  COMPUTER  TECHNIQUE  TO 

DETERMINE  NOZZLE  CONTOURS  FOR  SUPERSONIC 

WIND  TUNNELS. 

Mathematics  dept.  rept., 

by  James  Conlan  and  George  Trytten.  4  May  64,  32p 

Task  FR30 

NOL  TR64  81;  NOL  MDM51 

Unclassified  report 

Descriptors:  (^Supersonic  nozzles,  Configuration), 
(♦Supersonic  wind  tuni^els,  Nozzles),  (♦Programming 
(Computers),  Nozzle  gas  flow),  Axlally  symmetric  flow. 
Two-dimensional  flow.  Supersonic  flow.  Partial  dif- 
ferential equations.  Motion,  Equations,  Numerical 
analysis. 

This  report  describes  a  computer  program  developed 
at  the  Naval  Ordnance  Laboratory  to  calculate  contours 
for  supersonic  wind  tunnel  nozzles.   Both  two-dimensional 
and  axi-symmetric  flow  is  covered  and  the  technique 
arises  from  the  method  of  characteristics  in  the  theory 
of  solution  of  hyperbolic  partial  differential  equations. 
(Author) 


AD-603  025  Div.   30, 2,  8,  25  ' 

OTS  Prices:  HC  $4.00/MF  $0.76 

Coordinated  Science  Lab.,  Univ.  of  Illinois,  Urbsna. 
PROGRESS  REPORT  FOR  MAR.  APR,  AND  MAY.  1964. 
30  Jul  64.  llSp 
Contracte  DA28  043AMC00073B.  AF49  638  1383 

Unclassified  report 

Descriptors:  (*Scleatlflo  research.  Reviews),  Sounding 
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rockets.  Surfaces.  Adsorption,  Con^Mters,  Game  theory, 
Switching  circuits.  Control  systems.  Systems  engineering. 
Teaching  machines.  Vacuum  systems,  Ionization  gages. 
Molybdenum,  Plasma  physics.  Shock  waves.  Superconduc- 
tors, Tunneling  (Electronics),  Electric  discharges.  Metal 
films,  V^wr  pU^lng. 

Work  on  the  following  Is  summarized:   rocket  fixing  In  an 
experiment  to  measure  electron  collision  frecfiency  In  the 
Ionosphere;  adsorption  of  gases  on  metals;  operating  statis- 
tics for  the  CDC  1604  and  CSX-1  computer;  heuristic 
studies  in  game  playing;  on-line  man-machine  dialogue  pro- 
gram; behavior  of  NOR  logic;  conditions  for  c^asl-llnear 
sequential  machines;  applications  of  linear  graphs;  proba- 
bilistic communication  nets;  universal  compiler;  parame- 
ter variation  problem  for  a  larger  class  of  systems;  defini- 
tion of  sensitivity  for  an  optimal  system;  solution  for  the 
rendezvous  problem;  solutions  to  nonlinear  differential  equa- 
tions; A-matrlx  for  RLC  half-degenerate  networks;  PLATO 
computer-controlled  teaching  system;  ionization  of  oxygen 
adsorbed  on  molybdenum;  algebraic  theory  of  shock  struc- 
ture; linear  Induction  accelerator  for  the  study  of  nin-away  . 
in  a  plasma;  preparation  of  Nb3Sn;  characterization  of  type 
n  superconductors;  sites  of  flickering  emission  from  blunt 
tungsten  tips;  electrical  conductivity  of  tin  oxide  films 
when  exposed  to  different  gases  at  temperatures  higgler  than 
300C.  (Author) 


Ar)-603  108  Dlv.    30,  23 

OTS  Pi     is:  HC  $1.00/MF  $0.50 

Personni  i  Research  Lab.  (6570th),  Aerospace  Medical 

Div.,  Lackland  AFB,  Tex. 

USING  B4ARK-SENSE  CARDS  FOR  COLLECTING 

OCCUPATIONAL  INFORBdATION, 

by  Donald  B.  Gragg.   Apr  64,  24p 

ProJ.  7734,  Task  773401 

PRL  TDR64  11 

Unclassified  report 

Descriptors:  (*Job  analysis.  Data  processing  systems), 
(*Data  processing  systems.  Job  analysis),  Personnel 
management.  Automation,  Collecting  methods.  Manage- 
ment engineering.  Time  studies.  Air  force  personnel. 
Operations  research.  Correlation  techniques.  Costs, 
Statistical  analysis.  Programming  (Computers). 

The  feasibility  of  automatic  processing  of  occv^ational 
data  recorded  on  IBM  mark-sense  cards  as  an  alternative 
to  key  punching  the  data  written  in  Inventory  booklets  was 
studied.   Three  administrative  procedures  were  used  in 
collecting  information  from  367  air  police  Incumbents. 
Comparisons  of  accuracy,  processing  time,  and  costs  were 
made  across  data-processing  methods,  skill  level,  and 
administrative  procedure.   With  carefully  designed  inven- 
tory and  card  formats,  visual  scanning,  machine  editing,  and 
top  maintenance  of  the  IBM  reproducer,  the  mark-sense 
technique  was  found  feasible,  but  more  expensive  than  the 
key-punch  method.  The   2  administrative  techniques,  in 
which  Incumbents  marked  whether  they  performed  each 
task  in  the  inventory  before  adding  unlisted  tasks,  elicited 
twice  afl  many  write-in  statements  as  the  third  technique, 
where  incumbents  were  merely  to  read  the  listed  statements 
before  adding  write-ins.   When  the  incumbents  rated  tasks 
for  both  amount  of  time  spent  and  training  required,  the 
correlation  between  the  ratings  was  lowest  when  the  first 
ratings  were  not  visible  during  the  second  rating.   (Author) 


AI>-603  117  Dlv.    30 

OTS  Prices:  HC  $3.00/MF  $0.75 

Remington  Rand  Unlvac  Dlv.,  Sperry  Rand  Corp., 
St.  Paul,  Minn. 

CXDMPUTER  INSTRUCTION  STUDY. 
>^ipendix  B  to  EF-3765-1, 


Jul  64,    68p  EF-3765-a 
C<»itract  AF04  694  433 


UncUsslfled  report 


Descriptors:  (*Dlgltal  computers.  Control  sequences), 
(•Cootrol  sequences.  Digital  computers).  Computer  loglo. 
Programming  (Conquters),  Programming  languages. 

When  the  term  'instruction'  is  used  In  conjunction  with  the 
computer  field,  it  referes  to  a  set  of  characters  which,  as  a 
unit,  causes  a  computer  to  perform  one  of  its  operations. 
Such  operations  could  be;  add.  subtract,  multiple,  divide, 
etc.   The  primary  intent  of  Uils  study  is  to  show  the  power 
and  capability  that  could  be  built  into  a  digital  computer. 
Each  Instruction  is  discussed  in  a  capability  sense,  showing 
expected  results  upon  execution  as  well  as  possible  limita- 
tions or  extentions.   No  attempt  is  made  to  show  computer 
hardware  techniques  that  could  be  incorporated  for  in- 
struction execution.   Block  diagrams  and  examples,  when 
used,  are  only  to  better  enqjhaslze  the  writings. 
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The  FATAL  n  compiler-assembler  system  was  specifi- 
cally designed  for  use  on  automatic  checkout  sind  automatic 
testing  problems.   Since  the  object  computer  in  the  wide 
variety  of  automatic  checkout  systems  being  developed 
presentiy  could  be  any  one  of  a  number  of  existing  computers 
or  machines  not  yet  developed,  the  FATAL  II  system  was 
designed  so  that  it  would  not  obsolesce  due  to  changes  in 
the  object  computer.   This  is  done  by  permitting  the  com- 
piler to  output  assembler  language.    The  assembler,  in  a 
second  pass,  then  generates  object  machine  code.    Thus, 
only  the  assembler  need  be  modified  when  a  different  object 
computer  is  used.    This  is  a  relatively  trivial  task.   In  order 
to  allow  for  generality  in  the  selection  and  specification  of 
vert>8,  the  FATAL  n  compllar  is  partially  a  syntax  directed 
compiler  and  has  been  designed  so  that  the  compilation  may 
be  carried  out  at  the  maximum  possible  speed.   The  compiler 
section  of  the  manual  is  Intended  for  use  by  electronic 
circuit  analysts,  test  program  designers,  <(nd  technicians. 
The  assembler  section  is  written  for  use  by  programmers. 
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computers),  Scientific  research.  Reports,  Control 
sequences,  Electrical  networks,  Gri^ipB,  Topology, 
Statistical  analysis.  Matrix  algebra. 


Contents: 

Research  guidelines  for  digital  computer^controlled 

system  for  checkout  and  fault  Isolation 
Computer  techniques  for  solving  electric  circuits  for 

fault  isolation 
Simplified  explicit  solution  of  networks  with  two  internal 

nodes 
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networlm  |l 

Properties  of  linear  graphs  based  on  tre^ 
Bounds  for  the  maximum  number  of  trees  in  a  graph 
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Conditions  for  network-element-value  solvability 
Statistical  considerations  in  element  value  solutions 
Solution  procedure  for  slngle-element-klad  network 
Converse  of  the  star-mesh  transformatioh. 
Formulas  for  the  number  of  trees  in  a  neHrork 
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This  paper  was  prepared  for  presentation!  ^  ^^  Univer- 
sity of  Michigan  Engineering  Summer  Confbrences  to 
be  held  In  Ann  Arbor,  Michigan,  June  18-29,  1962. 

Descriptors:  (•Programming  (Computers),  Systems 
engineering),  (•Systems  engineering.  Programming 
(Computers)  ),  Digital  computers.  Input-output  devices. 
Programmers,  Programming  languages.  Control 
sequences.  Compilers,  Computer  logic.  , 

Operating  ssrstems  in  this  paper  is  deflneq  as  the  whole 
complex  of  programming  (Computers),  debugging,  and 
operational  aids  with  which  tlie  programmer  deals. 
For  tl>e  purposes  of  discussion,  the  components  of  an 
operating  system  are  divided  Into  three  categories: 

(1)  Input -output  systems:   Codes  which,  in  conjunction 
with  the  hardware,  get  data  in  and  out  of  the  machine. 

(2)  Processors:   Codes  which  transform  data.    (3) 
St^ervisory  systems:     Codes  which  are  reeponsible 
for  Job  or  task  sequencing  and  communication  between 
the  programmer  and  components  of  the  opleratlng 
system. 
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Linear  programming.  Optimization,  Design,  Feedback, 
Control,  Functions,  Circuits,  Computers. 

This  report  summarizes  research  on  teclmiques  for  the 
logical  analysis  and  design  of  computer  networks  in  which 
the  propagation  delays  on  the  lines  connecting  logic  blocks 
within  the  network  are  appreciable  compared  to  the  delays 
within  the  blocks.   The  first  part  is  concerned  with  basic 
techniques  for  the  transfer  of  information  between  blocks. 
The  problem  of  preserving  the  separation  of  pulses  pn^a- 
gating  in  a  cascade  of  delay  elements  is  shown  to  be  funda- 
mental.   For  a  cascade  in  which  information  flows  in  only 
one  direction,  through  stages  whose  delays  vary  randomly 
and  Independently  in  time,  preservation  of  pulse  separation 
on  a  cascade  of  infinite  length  is  shown  to  be  impossible. 
A  method  for  compensation  of  delays  (which  removes  their 
independence)  is  proposed,  but  proof  of  Its  stability  is  in- 
complete.  The  second  part  is  concerned  with  communication 
in  large  systems,  and  with  special  logical  arrays.   An  anal- 
ogy is  made  between  propagation- limited  networks  and 
topological  graphs,  and  the  relation  between  graph  size 
(number  of  nodes)  and  maximum  distance  (number  of  con- 
necting branches  in  the  shortest  path)  between  nodes,  is 
analyzed. 
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The  report  describes  the  design  mechanization  of  the 
logical  design  for  the  Adam  problem  oriented  symbol 
processor.    This  includes  computer  evaluation  of  logic 
connections,  machine  generation  of  logic  diagrams  and 
other  appropriate  lists  and  tables.    A  program  for  the  auto- 
matic generation  of  the  layout  for  storing  tiie  control  pro- 
grands  In  the  read-only  memory  and  a  diagnostic  procedure 
for  checking  the  control  programs  are  also  described. 
Finally  the  initial  parts  of  an  Algol  compiler  written  as 
part  of  an  evaluation  of  Adam  system  are  presented.  (Autfaoi) 


AD-603  200  Div.    30 

OTS  Prices:  HC  $3.00/MF  $0.50 

Thomas  J.  Watson  Research  Center.  Yoifctown  Heights, 
N.  Y, 

DESIGN  BUBCHANIZATION  OF  A  PROBLEM-ORIENTED 

SYMBOL  PROCESSOR. 

Appendices  I,  m,  IV,  and  V  to  Final  rept., 

by  R.  F.  Schauer.  W.  Notz  and  A.  Mullery.  1  May  64, 

55p 

Contract  AF19  628  2991,  ProJ.  4641.  Task  464105 

AFCRL  64-454.  App.  1,  3-5 

Unolasslfled  report 

Descriptors:  (♦Programming  languages.  Computer 
logic),  (•Digital  computers.  Programming  languages), 
(•Programming  (Cony)uters),  Design.  Compilers. 
Computer  storage  devices. 


IIS 


Division  30  •  RESEARCH  AND  RESEARCH  EQUIPMENT 


The  appendices  are  for  use  with  AD-603  199.  Included 
are:   basic  logic  block  diagrams,  diagnostic  programs,  ^ 
read-only  memory  layout  program,  and  ALGOL  arithmetic 
compiler. 
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The  appendix  is  for  use  with  AD-603  199.   Logic  drawings 
for  the  hardware  microcomputer  for  ADAM  (MIMIC)  are 
given. 


AD-603  202  Div.    30 

OTS  Prices:  HC  $7.00/MF  $1.75 

Thomas  J.  Watson  Research  Center,  Yorktown  Heights. 

N.  Y. 

DESIGN  MECHANIZATION  OF  A  PROBLEM-ORIENTED 

SYMBOL  PROCESSOR. 

Appendix  n.  Part  2  to  Final  rept., 

by  R.  F.  Schauer,  W.  NoU,  and  A.  Mallery. 

1  May  64,  378p 

Contract  AF19  628  2991,  Pro).  4641,  Task  464105 

ARCRL  64  454,  App.  2,  P2 

Unclassified  report 

Descriptors:  (*Programmlng  languages,  Computer  logic), 
(♦Digital  computers,  Programming  languages).  Program- 
ming (Computers),  Computer  storage  devices.  Design. 

The  appendix  is  for  use  with  AD-603  199  and  is  a  direct 
continuation  of  the  logic  drawings  begun  In  AD-303  201. 
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This  report  describes  a  digital  post-Integrator  for  the 
DELTIC  correlator.    The  unit  operates  on  the  agreement 
pulse  outputs  of  the  DELTIC  S  and  produces  two  analog 
signals  corresponding  to  the  integrated  versions  of  the 
two  correlograms  out  of  the  DELTICS.    A  maximum 
integration  time  of  approximately  13  seconds  is  possible 
with  a  maximimi  sensitivity  of  approximately  3% 
correlation  full  scale  for  the  analog  output.    In  addition 
the  position  of  automatic  tracker  gate  positions  can  be 
superinqmsed  on  the  analog  output.   A  short  mathe- 


matical background  Is  presented,  and  the  constructioB 
and  operation  of  the  post-integrator  Is  covered  In 
detail.   Some  illustrations  are  g^ven.   (Author) 
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SABIR2  facilitates  a  vitally-important  service  that  is 
now  available  to  patrons  of  the  U.  S.  Naval  Postgraduate 
School  Library.   This  service,  a  sophisticated  machine 
information  storage  and  retrieval  system,  provides  one 
of  the  few  feasible  solutions  to  a  problem  that  plagues 
scientific  communities  throughout  the  United  States. 
The  problem  can  best  be  described  as  the  determina- 
tion of  the  method  by  which  information  on  a  specific 
subject  or  a  group  of  subjects  can  be  nx>st  easily, 
accurately,  and  expeditiously  obtained. 
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The  report  Includes  the  SABIR2  program  and  is  a  con- 
tinuation of  AD-603  316. 
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The  paper  summarizes  the  accomplishmftits  of  three 
phases  of  a  continuing  research  program  that  is  directed 
towards  the  development  of  techniques  for  automatic 
recognition  of  features  In  photographs.    This  research 
places  strong  emphasis  on  the  pre-processing  of 
original  imagery  In  order  to  require  only  a  present 
state-of-the-art  capability  in  automatic  pattern 
recognition.    Efforts  generally  confirmed  the  validity  of 
the  system  philosophy  being  pursued,  and  evaluated  a 
number  of  techniques  for  accomplishing  the  various  steps 
(object  detection,  object  isolation,  object 
standardization,  and  object  recognition)  I4  the  automatic 
system.   Volume  quantities  of  actual  photographic 
material  were  processed  within  a  general  purpose  digital 
computer  for  detection.  Isolation,  and  standardization. 
Excellent  object  recognition  results  were  obtained  with 
a  simple  perceptron,  using  quite  badly  distorted 
synthesized  object  material.   (Author) 
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This  bibliography  Is  divided  into  three  pajMs:  first, 
there  is  a  chronological  ordering  of  publications,  with 
authors  listed  alphabetically  under  each  year;  second, 
an  alphabetical  Index  of  authors;  third,  a  subject  index, 
with  authors  listed  alphabetically  under  each  subject 
category.   The  subject  index  includes;  allooation 
processes,  calculus  of  variations,  communications  and 
Information  theory,  control  processes,  equipment 
replacement  and  Inventory  theory,  game  theory,  maxi- 
mization and  minimization,  multistage  production  and 
scheduling  theory,  optimal  routing  and  trajectory  theory, 
mathematical  physics,  reliability,  search  processes, 
sequential  analysis,  transportation  processes, 
stochastic  variational  processes,  adaptive  processes, 
analytic  results,  computational  aspects  and  surveys. 
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The  integrated  circuit.  10-bit  A-D  converter  was  placed 
In  operation  under  typical  test  ccoditions  and  the 
performance  evaluated  using  the  Falrchlld  recycling 
analog-to-digital  converter  calibrator.   Operating  at  its 
internal  clock  rate  (525  kc,  which  yields  about  16  musec 
per  bit)  the  converter  produced  all  codes  monotonlcally 
from  0000000000  to  1111111111  with  approximately 
equal  bit  Intervals.    The  periormance  characteristics 
are  listed.   The  goal  of  the  development  effort,  to  make 
maximum  use  of  integrated  circuite.  was  possiMe  and 
desiralde  in  the  logic  circuite.  and  an  Integrated  linear 
amplifier  was  used  in  the  comparator  module.   Other 
clrctiitry  was  constructed  using  cordwood  techniques. 
Advances  in  integrated-circuit  technology  since  the 
beginning  of  this  development  effort  have  indicated  that 
it  may  be  feasible  to  make  further  use  of  Integrated 
circuite  particularly  io  the  area  of  ladder  switehing. 
The  trend  and  rate  of  advancement  in  the  field  of  inte- 
grated linear  amplifiers  indicates  that  a  unit  may  be 
available  within  the  next  year,  which  could  perform 
the  function  of  an  input  buffer  amplifier.   It  is  con- 
ceivable that  performance  of  this  converter  could  be 
improved,  particularly  the  speed  of  operation. 
(Author) 


AD-603  482  Div.   30 

OTS  Prices:  HC  $7.05/MF  $1.75 

Information  International,  Inc..  Cambridge.  Mass. 

THE  PROGRAMMING  LANGUAGE  LISP:    ITS 

OPERATION  AND  APPLICATIONS, 

by  Paul  W.  Abrahams,  Edmund  C.  Berkeley, 

Fischer  Black,  Daniel  G.  Bobrow,  and  Thomas  G.  Evans. 

Mar  64.  403p 

Contracte  SD162.  Nonr4102  01 

Unclassified  report 

Descriptors:  (•Programming  languages.  Operation), 
Programming  (Computers),  Computer  logic.  Data  proc- 
essing systems.  Artificial  intelligence.  Transforma- 
tions (Matliematics),  Computers. 

An  introduction  to  LISP  is  given  on  an  elementary  level. 
Topics  covered  include  the  programming  system,  240 
exercises  with  solutions,  debugging  of  LISP  programs, 
and  stytes  of  programming.    More  advanced  discussions 
are  contained  in  the  following  articles:   Techniques  us- 
ing LISP  for  automatically  discovering  Interesting  re- 
lations in  data;  Automation,  using  LISP,  of  inductive 
inference  on  sequences;  Application  of  LISP  to  ma- 
chine checking  of  mathematical  proofs;  METEOR:   A 
LISP  interpreter  for  string  transformations;  Notes  on 
implementing  LISP  for  the  M-460  computer;  LISP  as 
the  language  for  an  incremental  computer;  The  LISP 
system  for  the  Q-2  computer;  An  auxiliary  language 
for  more  natural  expression  —  the  A-language. 
Some  applications  of  the  utilization  of  the  LISP  pro- 
gramming language  are  given  in  the  appendices. 


AD-603  492  Div.   30,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Redstone  Scientific  Information  Center,  Redstone 
Arsenal.  Ala. 
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DETERMWATION  C     ACTUAL  SURFACE  CONTACT 

AREAS  ON  TRANSP    RENT  MODELS, 

by  E.  M.  Shvotaorm.     9  Jun  64,  37p 

RSIC  192;  TT  64  71     1  Unclassified  report 

Tr«r.«?.  rf  Trc^^  *  iznos  v  Mashlnakh  (USSR)  1953, 
▼.  7,  p.  12-33. 

Descriptors:  ('Surface  properties.  Models  (Simulatlona), 
(^Models  (Simulations),  Transparent  panels).  Geo- 
metric forms.  Surface  area.  Simulation,  Physical 
properties.  Projective  geometry,  Optical  analysis. 

A  new  optical  method  for  determining  the  forms  and 
dimensions  of  the  projections  of  actual  contact  areas  in 
coarse  surfaces  on  a  friction  plane  is  developed.   This 


method  permits  a  vlsiud  observation  of  actual  contact 
areas  in  models  with  stationary  as  well  as  morable 
surfaces,  and  allows  a  determination  to  be  made  of  the 
number  of  contact  spots,  dimension  of  s^arate  spots, 
and  the  overall  actual  areas  of  contact.   As  a  result  of 
applying  this  method,  it  is  determined  that  the  surfaces 
make  actual  contact  on  very  small  areas  grouped  in  a 
small  number  of  zones.   The  main  part  of  the  nominal 
areas  of  contact  does  not  bear  any  stress.   The  actual , 
contact  surface  comprises  a  value  less  than  1%  of  the 
nominal  surface.    The  actual  contact  area  basically 
Increases  with  the  increase  of  the  stress,  causing  an 
Increase  in  the  number  of  contact  points.   The  diam- 
eter of  the  spot  Increases  insignificantly.   The  average 
dimension  of  a  spot  comprises  a  value  to  the  order  of 
0.02  sq.mm.    (Author) 
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AD-603  017  DlT.    31,  9 

OTS  Prices:  HC  $4.00/MF  fl.OO 

Davidson  Lab.,  Stevens  Inst,  of  Tech.,  HoMcen,  N.  J. 

HYDROELASTIC  STUDY  OF  ELASTIC  BEAMS 

WITH  A  FOIL-SHAPED  APPENDAGE, 

by  Chaiies  J.  Henry  and  M.  Ralhan  AIL  Jvl  64.  144o 

SIT-DL  1022 

Contract  NObe84461,  ProJ.  SF0130201,  Task  1719 

Unclassified  report 

Deacrtptors:  ('Ship  huUs,  ^^b^atton),  (•HidrofbUs, 
Hydrodynamics),  (•Elasticity,  Ship  hulls),  Sh^  struc- 
tural components.  Loading  (Mechanics),  !Plutter,  Damp- 
ing, Programming  (oon^Niters),  Equations,  Bfotlon, 
Numerical  analysis. 

Equations  of  moUon  were  derived  for  the  iiee  vibrations 
of  an  elastic  beam  representing  a  ship's  hull  with  a  foil- 
shaped  appendage,  under  the  action  of  unsteady  hydrody- 
namlc  loads.    Hydrodynamlc  effects  on  the  foil  have 
been  taken  into  account  by  two-dimensional  unsteady 
flow  theory  applied  In  a  strlpwlse  fashion,  whereas  the 
hydrodynamlc  effects  on  the  hull  have  been  ne^ected, 
although  corrections  for  added  mass  can  be  included.' 
Computer  programs  were  developed  by  which  the  de- 
cay rate  and  frequency  of  response  in  up  to  six  de- 
grees of  freedom  can  be  calculated  for  the  hull- 
appendage  system.   Thereby,  the  effect  of  fbrwaid 
speed  is  taken  into  account  thro««h  the  hydrodynamlc 
damping  force  acting  on  the  osclUatlng  fbU-shaped 
appendage,   A  cursory  study  of  a  two-degr«e-of-free- 
dom  system  with  huU  bending  and  foU  torsion  showed 
that  flutter  of  the  hull -append age  system  is  possible 
even  when  hull  damping  is  included.   In  addition.  It  is 
shown  that  the  possibility  of  the  occurrence  of  flutter 
can  be  minimized  by  a  Judicious  choice  of  foU  param- 
eters, and  furthermore  that  means  can  be  found  to 
Insure  that  the  unsteady  loads  acting  on  an  appendage 
provide  an  enei^-dlsslpatlon  mechanism  for  hull 
vibrations,  rather  than  an  energy  source.  (Author) 


C. 


AD-603  180  Dlv.   31 

OTS  Prices:  HC  $2.00/MF  $0,50 

David  Taylor  Model  Basin,  Washington.  D.  _. 
SPINDLE  TORQUE  TESTS  OF  FOUR  CRP  PROPELLER 
BLADE  DESIGNS  FOR  BCSO  421, 
by  M.  L.  Miller.   Jul  64,  33p 
ProJ.  SF013  0710 
DTMB  1837 

Unclaaslfied  report 

Descriptors:  (*Variable-pltch  propellers.  Design), 
(•Propellers  (Marine),  Model  tests),  Hydrodynamlc 
oanflgurations.  Torque,  Thrust,  Pitch  (Motion),  Centrifugal 
fields.  Minesweepers,  Water  tunnels. 

The  report  presents  the  results  of  water  tu»nel  tests 
of  models  of  four  controllable-pitch  propeller  designs  for 
MSO  421.    Thrust  and  torque  characteristics  and  both 
hydrodynamlc  and  centrifugal  blade  spindle  torque  charac- 
teristics are  given  for  a  range  of  operating  oonditions  at 
ahead  pitch  settings.    (Author) 


AD-603  274  Dlv.    31 

OTS  Prices:  HC  $4.00/MF  $0.75 


Foster-Miller  Associates.  Inc..  Waltham,  liass. 


SHIPS  AND  MARINE  EQUIPMENT  •  Division  31 


PRELIMINARY  INVESTIGATION  LEADING  TO  A 

SOUND  ANALYTICAL  UNDERSTANDING  OF  EXISTING 

FACE-TYPE  SEALS  FOR  SUBMARINE  PROPELLER 

SHAFTS. 

Final  rept 

29  Apr  64,  117p   NEL-6358 

M8L-A  140  64 

Unclassified  report 
A  portion  of  this  document  is  illegible  or  non-reproducible. 

Descriptors:  (•Seals  (Stoppers).  Shafts),  (•Shafts, 
PropeUers  (Marine)),  Deflection.  Elasticity,  Vibration, 
Thermal  properties.  Friction,  Wear  resistance. 
Pressure,  Deformation.  Stresses,  Creep,  Fluid  dynamic 
properties.  Rotary  seals.  Submarines. 

The  report  presents  the  results  of  a  preliminary  study 
of  the  state  of  the  art  in  the  analysis  of  rotary  face  seals 
iwed  In  submarine  shaft  appUcations.   The  woric  was  carried 
«it  in  three  phases:  critical  review  of  published  work  in 
tte  field,  extension  of  existing  analytical  work  to  Include 
tte  effects  of  otter  variables  beUeved  to  be  Important: 
analysis  of  the  results  of  this  program  and  recommendation 
of  areas  for  Aiture  stuc^. 


AD-603  277  Dlv.   31 

OTS  Prices:  HC  $3.00/MF  $0.75 

Mechanical  Technology,  inc.,  Lattam,  N.  Y. 

PRELQIINARY  ANALYTICAL  INVESTIGATION  OF 

RADICAL  FACE  SEALS, 

by  F.  K.  Orcutt  and  H.  S.  Cheng.  24  Apr  64,  71p 

MTI64TR22  — o  -r 

Contract  N161  25688 

MEL  A  141  64 

Unclassified  report 

Descriptors:  (•Seals  (Stoppers),  Shafts)),  (•Shafts, 
PropeUers  (Marine)),  Submarines.  Pressure,  Creep, 
Performance  (Engineering),  Rings,  Mattematlcal  analysis. 
Fluid  dynamic  properties.  Lubrication. 

The  major  phases  of  the  study  are:   (a)  a  critical  review 
of  tte  literature  on  fundamental  principles  of  face  seal 
performance;  (b)  development  of  approximate  methods  for 
analyzing  face  seal  performance  to  Indicate  which  physical 
processes  are  most  Important  and,  in  a  qualitative  way  at 
least,  to  show  how  these  processes  can  be  controUed;  (c) 
application  of  the  analyses  which  have  been  devised  to  seals 
which  are  representative  of  deep  submergence  submarine 
propeller  shaft  seals. 


(    AD-603  385  Dlv.   31 

OTS  Prices:  HC  $2.00/MF  $0.50 

Geoiige  Washington  Univ..  Washington,  D.  C 

THE  POLARIS  MILITARY  ESSENTIALITY  SYSTEM 

Polaris  Logistics  Studies  no.  1, 

ty  Marvin  Denlcoff.  Joseph  Fennell,  Sheldon  E.  Haber 

W.  H.  Marlow,  and  Frank  W:  Segel.  24  Jul  64,  4to 

T-171,  supersedes  T-148  rev. 

Contracts  Nonr761  03,  Nonr761  05,  Projs.  NR345  107, 

Unclassified  report 

Descriptors:  (•Naval  equ^ment.  Submarines).  (♦Sub- 
marines. Weafion  systems).  (•Guided  missUes  (Under- 
water-to-surface), Logistics),  Coding,  Guided  MissUes 
(Underwater  to  surface).  Naval  vessels  (Combatant) 
Naval  personnel.  Navigation,  Firing  tests  (Ordnance). 
Guided  mlssUe  launchers.  ^^ 
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One  of  the  major  requirements  for  military  systems  has 
been  the  need  for  a  measure  of  the  relative  importance 
of  stocking  one  item  rather  than  another.   The  present 
study  develops  one  such  system  which  has  been  imple- 
mented for  the  Polaris  weapons  system.   Considerable 
emphasis  is  placed  on  systematic  development  of 
underlying  principles.    It  is  concluded  that  the  present 
approach  could  readily  be  adapted  to  other  weapons 
systems.  (Author) 

AO-603  421  Div.   31,  17 

OTS  Prices:  HC  $4.00/MF  $1.75 

Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 

TEST  OF  ALUMINUM  CONNECTIONS, 

by  Stanley  K.  Takahashi.    15  Jun  64,  248p 

Proj.  S  F013  04  05 

NCEL  R287  Unclassified  report 

Descriptors:  (♦Aluminum.  Ship  structural  components), 
(*Ship  structural  components,  Aluminum),  Ship  decks, 
Beams  (Structural),  Flanges,  Joints,  Structural  properties. 
Test  methods.  Loading  (Mechanics),  Statics,  Dynamics, 
Buckling  (Mechanics),  Marine  engineering.  Experimental 
data,  Gr^hics,  Photographs. 


The  major  objective  of  the  task  was  to  evaluate  the  com- 
patibility of  high-strength  aluminum  connections  with 
parent  members  in  aluminum  deckhouses.   Additional  ob- 
jectives were  to  verify  experimentally  the  design  techniques 
for  detail  connections  used  by  the  Bureau  of  Ships  and  to 
determine  the  structural  response  of  these  connectiona  so 
that  a  realistic  design  to  withstand  a  load  of  10  pounds  per 
square  inch  which  is  the  equivalent  of  974  pounds  per  linear 
Inch  on  the  lateral  surface  of  the  columns.    Six  different 
types  of  aluminum  members,  each  with  different  types  of 
connections,  were  subjected  to  uniformly  distributed  static 
and  dynamic  loadings.   The  configurations  of  the  members 
were  T-shaped,  L-shaped,  three  beam-columns  of  different 
depths,  and  transverse  beam -column.    The  tests  demon- 
strated the  significance  of  buckling  failures  of  aluminum 
members  subjected  to  static  and  dynamic  loads.   The  8- 
and  10-  inch  beaiA-oolumns  failed  by  buckling  of  the  com- 
pression flange.   Buckling  occurred  at  the  reentrant  comers 
of  the  T-shaped  and  L-shaped  coonectlons.   Lateral  buck- 
ling of  the  compression  flange  of  the  colunm  between  the 
transverse  beams  occurred;  this  member  was  re-designed 
to  correct  this  lateral  buckling  and  subsequently  performed 
satisfactorily.    The  mode  of  failure  of  the  various  connec- 
tions under  dynamic  loads  was  essentially  the  same  as  the 
mode  of  failure  during  the  static  tests.  (Author) 
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32.  Miscellaneous  Arts  smd  Sciences 


AD-603  iia        Div.  aa 

OTS  Prices:  HC  $2.00/MF  $0.50 

Raad  Corp.,  Santa  Monica,  Calif. 

SAVINOS  REGRESSIONS,  'SELF-HELP'  A10  DEVELOP- 
MENT PERFORMANCE, 
tagr  Charles  Wolf,  Jr.  J;il  64.   36p   P2897 

UnclMBlfied  report 

An  earlier  version  was  presented  at  the  Boston  meeting 
at  the  Eoooometric  Society,  28  Dec  63.         I 

Descriptors:   (•Foreign  aid.  United  States),  (*Economlcs, 
Government  (Foreign)),  Mathematical  models. 
Statistical  analysis.  Urban  areas.  Rural  atreas.  Data, 
Commerce,  Population. 


[I 

anally ' 


The  stuffy  attempts  to  provide  an  operationlilly  useful 
answer  to  the  question  of  development  performance  in  ooun- 
trtes  receiving  foreign  aid.   The  regression  analysis  method 
used  for  performance  assessment  is  applied  here  only  to 
government  and  private  domestic  savings. 


AD-603  207  Div.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  POLITICAL  CHARACTER  OF  SOVIEt 

ANTI-SEMmSM, 

by  Arnold  L.  Horellck.   Jul  64,  12p    P-294! 

Unclassified  report 

Descriptors:  (^Religion.  USSR),  (*PDllticil  Science, 
Religion),  Government  (Foreign),  Communism. 

A  definition  is  given  of  the  political  characUr  of 

Soviet  anti-Semitism  and  the  role  It  plays  as  an  Influence 

on  an  Instrument  of  Soviet  Party-State  leadarship. 


AD-603  208  Div.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica.  Calif. 

THE  CES  PRODUCTION  FUNCTION  AND  ECONOMIC 

GROWTH  PROJECTIONS, 

by  Richard  R.  Nelson.   Jul  64,   12p   P-2Mi 

UncUsslfled  report 

Descriptors:  (*Mathematlcal  modela.  Ecoiomics), 
(♦Economics,  Mathematical  models),  Pro()uction, 
Functions,  Equations. 

Comparison  of  the  CES  and  Cobb-Douglas  ffodels  in 
analysis  of  growth  of  output. 


AD-603  209  Div.  32 

OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Coip.,  SanU  Monica,  Calif. 
INNOVATION  AND  MARKET  STRUCTURE]  I 
by  OUver  E.  WiUlamMn.   Jul  64,  19p   P-2l44 

UnolMSlfled  report 

Descriptors:  (*Induatrie8,  Eoooomics),  (^Economics, 
Mathematical  nwdels).  Statistical  analysU, 

Investigation  into  the  factors  influencing  th0  proportion 
of  innovations  that  will  be  introduced  by  tb4  four  largest 
finna  in  an  industrjr. 


AD-603  211  DlT.  32 

OTS  Prices:  HC  $a.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

GROWTH  AND  TRADE:   SOME  HYPOTHESES  ABOUT 

LONG-TERM  TRENDS, 

by  Richard  N.  Cooper.   Jul  64,  33p  P-2948 

Unclassified  report 

Descriptors:  (*Commerce,  Theory),  Economics,  Money, 
Production,  Distribution,  Labor,  Industries. 

The  paper  attempts  to  sketch  very  briefly  some  of  the 
results  of  recent  theoretical  work  on  the  relationship 
between  growth  and  trade.    Some  observations  are  made  on 
how  foreign  trade  might  have  been  expected  to  grow  on  the 
basis  of  widely  accepted  views  about  changes  in  factor 
proportions  and  the  nature  of  technological  change  in  the 
United  States.    This  is  followed  by  a  review  of  the  evidence 
on  the  growth  in  wortd  trade  and  presentation  of  some 
evidence  on  Inter- regional  trade  within  the  United  States. 
Finally,  some  suggestions  are  made  for  e:q>laining  the 
vigorous  growth  of  trade  despite  apparently  persuasive 
reascms  why  it  should  languish.   (Author) 


AD-603  270  Div.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

Hebrew  Univ.,  Jerusalem  (Israel). 

CONTEXTUAL  DETERMINACY  IN  LESNIEWSKI'S 

GRAMMAR. 

Technical  rept.  no.  16, 

by  M.  Machover.  May  64,  16p 

Contract  N62558  3882.  Proj.  NR049  130 

Unclassified  report 

Descriptors:  («Language.  Analysis).  (* Mathematical 
logic.  Language),  Algebras,  Matrix  algebra.  Determi- 
nation, Israel. 


AD-603  353  Div.   32 

OTS  Prices:  HC  $1.00/MF  $0.60 

RAND  Corp.,  Santa  Monica,  Calif. 

HAS  THE  SUKARNO  REGIME  WEAKENED  THE  PKlf, 

by  Ewa  T.  Pauker.   Jul  64,   2^  P-27081 

Unclassified  report 

Descriptors:  (*Communists,  Indonesia),  (*Govemment 
(Foreign),  Communism),  Political  science.  Population. 
Economics,  Army,  Theory. 

The  strengths  and  weaknesses  of  the  Indonesian  Com- 
munist Party  are  discussed.    Four  major  roads  to  power 
which  may  be  open  to  the  Party,  namely,  elections  or  the 
parilamentary  road  or  alternatively,  armed  struggle, 
infiltration  and,  finally.  Invitation  or  acclamation,  are 
considered  in  the  report. 


AD-603  361  Div.   32.  33,  2 

OTS  Prices:  HC  $3.00/MF  $0.75 

California  Univ..  Berkeley. 

COFFEE  AND  TRANSPORTATION  IN  NKARAOUA, 

hy  David  R.  Radell.  Jun  64  e2p 

Contract  Nonr3656  03.  Proj.  NR388  067 

Unclassified  report 

DescriptorB:  (*Coffee,  Nicaragua),  (♦Transportation. 
Nicaragua),  Geography,  Agriculture,  Economics.  Com- 
merce, Roads.  Construction,  Railroads,  Tropical  re- 
gions. Terrain.  Industrial  production. 
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Tbe  development  and  extension  of  conunercial  coffee  cul- 
tivation in  Nicaragua  has  been  related  closely  to  advance- 
ments in  the  transportation  system  of  the  country.    Al- 
though transportaticm  improvement  has  substantially 
facilitated  the  expansions  of  commercial  esqmrt  agricul- 
ture, it  has  been  fully  effective  only  where  fertile  soil, 
proper  climate,  appropriate  technology,  and  a  demand 
for  the  product  have  been  present  In  optimal  combination. 
It  is  often  assumed  that  the  introduction  of  large-scale 
commercial  agriculture  to  an  area  of  inadequate  trans- 
portation will  inevitably  lead  to  transport  development. 
However,  this  assumption  is  not  supported  by  the 
history  of  coffee-growing  in  Nicaragua. 


AD-603  460  Div.    32,  15 

OTS  Prices:  HC  $2.00/MF  $0.50 

Institute  for  Research  in  the  Behavioral,  Economic,  and 
Management  Sciences,  Purdue  Univ.,  Lafayette,  Ind. 


THE  RELATIONSHIP  BETWEEN  TRANSITIVE 

PREFERENCE  AND  THE  STRUCTURE  OF  THE  CHOICE 

SPACE, 

by  Hugo  Sonnenschein.  Jul  64,  29p  IRBEMS  IP  76 

Contract  NonrllOO  16.  ProJ.  NR047  026 

Unclassified  report 

Descriptors:  f*Economics,  Decision  theory),  (*Topology, 
Theorems),  (^Decision  theory,  Economics),  Set  theory, 
Fuix;tlons,  Commerce,  Consumption,  Decision  making, 
Management  engineering. 

This  paper  is  concerned  with  the  axiomatic  foundations  of 
the  theory  of  choice.    The  tlieorems  that  are  proved 
establish  the  existence  of  a  relationship  between  the  transi- 
tivity of  preference  and  the  structure  of  certain  sets  in  the 
choice  space  that  are  defined  with  respect  to  preference. 
The  central  results  are  contained  in  two  theorems  that  state 
conditions  under  which  the  transitivity  of  I  is  sufficient  to 
imply  the  transitivity  of  R.   An  improved  version  of  Rader's 
lemma  is  used  to  make  the  proof  of  these  theorems  simpler, 
and  a  theorem  that  is  intimately  related  to  Uzawa's  lemma 
is  also  proved. 
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on 


AD-603  333  Div.   38 

OTS  Prices:  HC  fl.OO/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Cottmand, 

Wrlg^t-Patterson  AFB,  Ohio. 

CHANGES  IN  RULES  OF  TECHNICAL  OPEtttATION  OF 

SOVIET  RAILROADS,  T 

by  E.  V.  Afanasev.  16  Jul  64,  9p 

FTD  TT64  663;  TT  64  71162  ' 

Uncl«ssifled  report 

Unedited  rough  draft  trans,  of  Zbelesnodoioahnyl 
Transport  (USSR)  1964  (v.  46]  no.  2,  p.  5-6]  |^ 

Descriptors:  (*Railroad8,  OperaUon),  USSIH,  Logistics, 
Maintenance,  Velocity,  Safety,  Transportajtioa. 

New  rules  are  Introduced  governing  technical  operation 
of  railroads  in  the  USSR,  effecUve  September  1.  1964. 
The  changes  are  intended  for  further  improvement  of 
organizaUon  work,  utilization  of  accumulated  progres- 
sive experience,  utilization  of  R/R  operating  reserves 
and  above  all  Improvement  in  the  malntenanoe  of  rolling 
stock  and  locomotive,  organizational  system  of  main- 
taining and  repairing  rolling  stock,  equipment  and  road 
installations,  energy  sources,  signal  and  cotnmunication 
systems  etc. 
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AIR  TRANSPORT  IN  THE  LESSER  ANTILlU^, 

by  Peter  W.  Rees.  Jun  64,  21^ 

Contract  Nonr36S6  03,  Proj.  NR388  067 

Uncla$tifled  report 

Descriptors:  (*Lesser  Antilles,  Air  transportation), 
(*Alr  transportaUon,  Lesser  Antilles),  (•Civil  aviaUon, 
Economics),  Conmierce,  Geography,  Tables,  Merchant 
vessels,  Shipping  (Marine),  Airports,  Tentaln,  Trans- 
portation, Tropical  regions. 

Contents:   The  historical  development  of  aiij  Iranqiort  in 

the  lesser  antllles,  1929  -  1949  i 

The  growth  of  air  tranqmrt  in  the  lesser  antflles.  1950  - 

1961 
The  air  passenger  pattern  of  the  Lesser  Antilles 
The  place  of  air  cargo  in  the  present  pattern  of  air 

transportation  in  the  Lesser  Antilles  i 

The  economic  and  cultural  contributions  of  ^  transport 

to  Xbe  Lesser  Antilles 
The  future  of  air  transport  in  the  Lesser  Angles. 
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PROBLEMS  IN  AIR  TRAFFIC  MANAGEMENr. 
IV.  COMPARISON  OF  PRE-EMPLOYMENT,  JOB- 
RELATED  EXPERIENCE  WITH  APTITUDE  TESTS  AS 
PREDICTORS  OF  TRAINING  AND  JOB  PERFORMANCE 
OF  AIR  TRAFFIC  CONTROL  SPECLVLBTS, 
by  David  K.  Trites  and  Bart  B.  Cobb.   Dec  6S.  12p 
CARI  63  31  -J*    -»• 

Unclavalfled  report 

Descriptors:  (•Air  traffic  controllers.  Performance 
tests),  (•Performance  tests.  Air  traffic  controllers). 
Training,  Performance  (Human),  Aptitude  teets. 
Education,  Aging  (Physiology),  Personnel,  StaUstlcal 
analysU,  Corrdatloa  techniques. 
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A  Study  of  over  700  Enroute  and  Terminal  Air  Traffic 
Control  Specialist  trainees  revealed  that  different  kinds 
of  pre-employment,  job- related  experience  had 
differential  value  for  the  prediction  of  training 
performance.   In  general,  experience  most  directly 
related  to  air  traffic  control  work  was  a  positive  predictor; 
experience  related  to  communications  and  piloting  was 
negative.   It  was  also  shown  that  for  Enroute  trainees 
only,  a  composite  varialde  representing  the  sum  of  tower 
OCA,  RAPCON/RATCC,  and  center  experience  had  a 
statistically  significant,  but  small,  relationship  with 
ratings  of  Job  performance.   In  contrast,  aptitude  tests 
were  superior  to  the  experience  variables  for  the  predicti(» 
of  all  training  course  performance  measures  of  both 
types  of  trainees,  with  the  exception  of  laboratory 
performance  of  terminal  trainees.    (Author) 
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ATC  COMPUTATIONAL  AID  FACILITY  PREDICTED 

PATHS. 

May  64,  499p 
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Unclassified  report 

Descriptors:  (•Flight  paths.  Simulation),  (•Radar  target 
position  simulators.  Flight  paths).  (•Ground-controlled 
approach  radar.  Radar  target  position  simulators).  Air 
traffic  control  systems.  Analog  systems.  Display  systems. 
Training  devices.  Design,  Analog  conqjuters.  Circuits,  Air 
traffic.  Plan  position  indicators.  Aircraft  landings. 

The  main  effort  of  this  study  was  the  design  and  bread- 
boarding  of  the  predicted  paths  computer  and  its  displays 
The  computer  used  is  a  high-speed.  Iterative,  analog  com- 
puting technique  that  can  readUy  solve  and  display 
the  solutions  to  sixteen  aj^roach  or  departure  aircraft 
flights.    A  novel  Time  Situation  Display  depicts  In  graphic 
form  the  time  and  distance  separation  on  final  approach.   A 
Nlxle  readout  permits  the  determination  of  computed  curen- 
tor  future  heading  or  altitude.   A  control  and  display  tech- 
nique permits  the  determination  of  future  position  and 
possible  altitude  conflicts.   Moving  short-line  segments  on 
a  radar  PPI  depict  the  current  computed  position  of  each 
aircraft  flight  and  provides  the  air  traffic  controUer  wiOi  a 
flight  plan  and  performance  check  on  the  progress  of  each 
flight  in  the  terminal  area.   The  analog  radar  simulator  uses 
real  time  analog  simulation  of  an  aircraft  in  the  terminal 
area,  either  arrival  or  departure.    A  highly  realistic  repre- 
sentation of  tai^get  performance  Is  provided  considering  air- 
craft performance  in  its  various  flight  configurations  In  the 
terminal  area.   The  simulator  controls  have  been  highly 
automated  so  that  one  operator  should  be  able  to  simultane- 
ously control  up  to  five  simulators.  (Author) 
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ON  DETERMINING  THE  AIR  PASSENGER  SERVICE  OF  A 
METROPOLITAN  AREA:   A  QUANTITAVE  AND  QUALITA- 
TIVE SYSTEM. 
Master's  thesis, 
by  Charles  Edward  Powell.  1964,  7^ 

Unclassified  report 

Descriptors:  (*Operatlons  research.  Air  transportation), 
(*Alr  transportation.  Urban  areas),  Decision  making, 
Aliports.  Statistical  analysis.  Transport  plai  es.  Civil 
aviation.  Flight  paths,  Economics,  Feasibility  studies. 
Systems  engineering,  Schedulii^. 
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The  system  developed  is  intended  as  a  tool  for  use  by 
ttie  decision  maker.   That  decision  conceivably  could  be 
made  by  a  city  planner,  a  planning  group,  an  airport  mana- 
ger, a  county  board  of  commissioners  or  the  head  of  the 
Civil  Aeronautics  Board.    At  any  rate,  the  decision  maker 
is  the  man  or  group  to  decide  whether  existing  passenger 


air  service  for  the  defined  area  is  adequate  or  Inadequate. 
In  so  doing,  he  must  ascertain  the  supply  of  that  existing 
air  service.    This  decision  maker  then,  through  the  exer- 
cising of  his  supply-tool  and  his  demand-tool,  scientifically 
arrives  at  tbe  decision. 
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••*K|N«   or    ai*C"*rT, 

*o-4e^  000  oiv.      i 

tSTNONAUTS 

rHTilCAu  riTNCSt 

T«*MSL*VI0M  or  NUSSMM 

Nesca'CM)   «ctc"vc  or 

STNCNOTH-rLISMT  or  VO«TO«-)l 
PHYSICAL  rONOITIONINQ 
or  CO<HON<UTt. 

*o-*e>  i>*        BIV.   I* 

»$T«o»Nv»ies 

scieNTinr  «isc*aCH 

T**NSL<TIOM  or  NUStlAN 
tNTICLCS  ON  COSMIC 
•  ttC*llCM. 

«B-4e>  oil  OIV.   i 

«STNO'N»»ie» 
TMtO»» 

TmCONCTICAL  STUOIC*  >*• 

«<T<>arMTS  Its. 

*e-40>  *•!       OIV.  » 

4TNesrMCNc 

ANCTic  •eeiONS 

SNCCNHousE  crrtcT  or 

THC  **CTIC  *TI10SPHC*C, 

tO-kO.O  OJ*  OIV,   < 

»TNosrHt«t 

eLtCT»ON  PCNSITT 

INVCSTI64TI0N  or  CHCmCAL 
(INCTICS  «r  *TnesrHt«IC 
6tlONIZ»TION, 

*e-40>  so*  BIV.   * 

•TMosrHCKC  rHT*r 

rne6**nn|ti6    iCOMfuTCVsi 

o»TiH4L  ac-CNTav  auie*NCr 

STUBT. 

40-40*    <<)0  OIV.        II 

e'Tinat     KC-CNTUT    6UI0*NCC 
STUBT.      r«»T    II.      c«"ruTC» 
PBoeii4N. 

4B-401  »•>»  eiv.      l* 


4Tnas'MCIIC    fNTRT 

seoiu" 

CMtnic4k  KincTiet  ar 
seoiun  IN  at-CNT*T, 

>B>4ei  til  eiv.  « 

4T"o$rHe«t  rNTBT 

T»4JtCT0«tCS 

4TM0fruCN|C  NC-CNTaT 

TatjCCToaics  aiTM  srcci4k 

CONSIDCXTION  or  0*46 
IN  THC  ratHSITION  4N0 

tLia  acaincs, 

4B<-4es  aso       •!».   l> 

4TnesrM(ac 'HooCkS 
con'iLias 

noOATt  4  cONPuTca  ra06a4H 

roa  THC  CflNSTauCTION 

or  hodcl  aTNOsaMcatS. 

40-401  1ST  OIV,   » 

4TResrHeac  HoeckS 

CaU*TIONS 

nfTHOO  or  •4L4MCIN€ 
IN|Tt4k  04T4  POi  4 

n4Tcai4k-L4T(a  Hoeck 
or  THC  4THosrHcac. 

40-401  a<ii       OIV,  • 
senc  ST4iikiTT  paorcaTict 
or  *  H4Tcai4k  k*Tca 
neeCk  or  thc  4THesaMcac, 

40-401    Oal  BIV,       a 

4THosrHcac   xoockS 
L4se»4TeaT   cauimCNT 

naoCLiNO   or   rk*N(T4aT 
4TH0«»Hcarsi      THeaii4i, 
CONVECTION    In  aoT*Tiaa 

rkUIOS  'NO  aOT4T|NS 

■4aeTaorlc  rkuios. 

40-401    0*1  OIV.        * 

4TH0S»HtaiC    MOTION 
NunCalOU     4NALTSIS 

THC«>i«i  ST»uCTuat  or 
atves  In  •  sinrkC 
tAaOCklMIC  HOOCk  iNCkUOINS 

raicTiON. 

40-401  4JJ        BIV.  a 

4TnesaMcaics 

CunUkOMIHauS  CkOUBS 

JOO«C  rkCCT«0H«6HtTIC 


NOtsc    ruk^C    nctsuaccNTS 

•l-LT 

coHvrcTiNa  ckouo  BCvCkornrnT. 


sc  ruL 

or  sckCctro  vcaTicALk" 
»rcTiN 

••-401  OJt  BIV, 


4THosrHcaic« 

S4Tekk«Tea  i4aTirict*ki 

4uaoa4L  lOMC  iaaC6Uk4aiTlC4 

H40e  SIHULT4NC0USkT  4T 

Taonso,  NxaaAT  4Ne 
■iauN4,  saceCN, 

40-401  o«i       OIV,  a 

4TH0SaHEa|CS 
SOuacCS 

•CLtTISMS  BCTaCCN  klSMTNINa 
BISCMt*CC<>  4N0  BirrCaCNT 

Tvats   or   ••uflC4k   ATHOsrHtaif s, 

40-401    OS*  BIV,        i 

4TH0saHtaica 
Sr4iN 

■iC4SuarncNTS  or   thc 
s  KC  a4oip  NOisc  Ne4a 
n4oaie. 

40-401  OS*  BIV,   0 

4TTeNU4T0as 

rk»STics 

•4010  raCOUCNCT  4TTCMW*T0a« 

roa  CkCCTaotiPkOslvc 

BCVICCS, 

40-401  |TI  BIV,   ** 

•rrklC4TI0N  or  4  NCa 
STSTfH  or  INTCa4CTI0N 
4N4LTSIS  TO  THC  •CL*TI0NSM|aS 

•CTaccN  kr*eca  4TTtTuBcs 
4N0  BCHAvloa  In  raoBkCn 

SOkVINC  GROUPS, 

40-401  ool         BIV,   <a 

4TT ITUPCS 

psTeHO"tT«ics 

PSTCH0L0«lC4k  HC4SUaCnCNT 
or  CIPL0IT4TIVC  4N0 
4CC0HH0O4T  I  VC  OCHAVlOa 
IN  COnPCTITIvC  SITUATIONS. 

40-401  010  •!«,   <" 

•UOITOPT  SI«N4kS 

PcaronnANCC  iHun4Ni 
THC  usr  or  AuolTsav 

rcC0S4CK  In  SIHPkC 
aCn0TC-H4H0klM*  TASKS. 

40-401  aOT  DIV,   <■ 

4uaoa4e 

4THesPHcaics 

AuaoaAk  xoNC  laacoukAaiTics 

MAOC  SIHUkTANCOUSkT  AT 

TaoHso,  NoaaAT  amo 
KiauNA,  sacoCN. 

Ae-401  0«<  BlVa   > 

«uaoa4c 

PHTSiC4k  paoPCaTits 

HoapHOLOCT  or  thc  vislttr 
AuaoaA,  ITS  ackATiON 

TO  HAGNCTIC  VAaiATIONS 

ANO  COSMIC  NOISC  AssoapTioa, 
AO-401  e«l  DIV,   i 

4uaoa4c 

SPCCTaoscpPT 

SPCCTaepHoTOMCTaic  STwoirc 
or  4uaea4, 

40-401  e«a  BIV,   t 


4UT0n4T4  _.. 

M4THCn«TICAk  ko«ie     ..... 

ouTkiar  re*  am  accc*"'')* 

STUOT  or  rvf«T  4WT0nATA, 

AD-401  0*0  Blv,    M 

AUTOM'TION 

H4NAGCMCNT  tM«|HCCaiN« 

haNASCHCNT  OCCIStONt 
TO  AUTOMATt,  ,. 

AO-aes  laa        oiv,   *» 

AuiiklAaT  poaca  PkANTS 

ClVlk  DCrCNSC  STSTCMS 

MINIMUM  •cauiacaCMTt 
roa  AuiikiAav  reaca 
STSTcMs  roa  caMnuHiTv 


SHCkTcas, 

AB-aes  aat 


•  IV. 


l» 


AVIATION  SArCTT 
klSMTMIHS 

kISHTNINS  PaOTCCTIOM 

MCASuacs  roa  AiaeaAPT 

ruCk  STSTfMS, 

AO-401  til  OIV,    I 

klCMTNINS  PaOTCCTION 

ncAsuais  roa  AiacaArT 
ruCk  STSTPMS, 

AO-aei  1)1       OIV,   I 

«ilAk-rkOa  TuasiNCs 

•AS  Pkoa  _.  „ 

TNANSkATtoN  or  austiAN 
atsCAacMi   Pkoa  or 

•as   in  THr  CMANNCk 

or  AN  AiiAt  ratcTlON 

TuaaiNC  AnB  eCVCkOPHCNT 

or  rkANC  Arrca  iomitisn 

•T  STABIkttCe  ANO  NONSTASIklX'a 

CkCCTNic  SPAaa, 

AB-4S1  aoo        Blv.   «» 

•4CKaAao-aAvc  oscikkAToas 

MlkklMtTC*  aAVCS 

«cNc*ATiaN  or  iNraAHikkiHCTaic 
aAves  ST  MCANs  or 

CkCCTOONIC  SCANS, 

AD-401  IS*  Blv,   • 

•CNCa4TiON  or  iNra4HikklM(Taic 

a4VrS  OT  MC4NS  fk«CTaONIC 

46-401  ISI  OIV.   • 

•4TTCaiCS  *  C^NPSNCNTS 
CkCCTaOkTTIC  CCkk* 

CTCkC  kirc  STuOICS 
or  SCAkCO  •IkVC'-llMC 
•ATTcaiCS. 

AB-40)  OtJ  BIV.   7 

•ATTcav  stPAaATOa* 

NATCaiAkS 

CTCkC  lire  STWBICS 

or  scAkte  sikvca-tiNC 

•ATTCalCS. 

Ao-4ot  oaa       BIV.  T 

SCACHCS 

CAklroaNiA 

OAlkT   AND  OUASI.aCCKkT 

•CACM  paorikC  cHANscs 

AT  NONTcarv,  CAkiroaaiA, 

AB-aoi  «*•       otv.  * 

•CANS   |STaurTU*Akl 

•UCIkING  IMCCHANICSI 

CkASTIfITT  SOLUTION  Or 

rkCvuac,  ToasioN  and 

auCKklN*  Mr  MUkTIkATCaCB 

•CamI, 

AO-401  *ak  BIV.   14 

ON  THC  paiNCIPkC  or 

tAINT-VCNANT. 

AO-tOl    fl  •IV.        *< 

•CANS  isTauCTuaAki 

LCAOInC  imCCMANICS) 

iNCkASTic  scHAVioa  or 

CkOSCLT-SPACCB  STCCL 

•CAMS  uNBra  uNiroan  mohCnt. 

Ao-aoi  lOt       Blv.   t* 

•CARS  iSTauCTuaALI 
LOADING  (PCCHANICSi 

acLOce  CONTINUOUS  raANCS 

ANB  THCIa  COMPONCNTf, 

TCSTS  ON  414  4N0  A4t| 
STCCL  SCAH-eOLUMNS. 

AD-AOl  101  eiv.    |T 

HCCHANICf  or  COLUMN 

ocrkCCTiON  cuavcs. 

AO-aOl  101  DIV,    |T 

INCkASTic  BCHAVioa  or 
•CAMS  UNora  homcnt 

•NADICNT. 

A0-*01  IDS  OIV.    |T 

•clOco  CONTINUOUS  raANCt 

ANO  THtia  COMPONCNTS. 

TCSTS  ON  aCAM  ANO 
column  SUPASSCM*kA«(S. 

Ae-401  lOT       eiv.   |T 


•CAMS  iSTaucTuaAk) 

SUPPORTS 


PkASTIf  OCSISN  IN  M|«H 
STNCNGTH  STCCk.   saACINS 

acauiaCMCNTS  roa  iNCkASTic 

STftk  BCAMS, 

Ao-aei  104       BiVi   I* 
•CHAvlea 

CONO|T|0H(B  aCfkCI 

SOCIAk  STIHUkt  ANS 

aaevisioNAL  at iHroaccncNT, 

AB-aei  a*T       eiv,  a* 

•CNCIMIDAIOLCS 

CLCCTaiCAL  paoPtaTKs 

STNTHCSIS  ANB  CLCCTaiCAL 

paoPcaTics  or  sCNZiMi»4ioLts 


•NO  MlTCaOCVCLlC  aUINOHOlO 
CONPBUNBS, 

4B-4BI  tft  •■»,   a 

•cavLkiuM 
•a4iiNa 

(kCCTaON  •(AN  ••AtlNt 

•r  •caTkkiuH, 

AB-*ei  ita       eiv,  i* 

•evtkOPMtNT  OP  veav 


•evcko 

M|«N  STiCN«TM  •CaVLLlUN 

■  lac, 

AB-aOl  •**  •IV.    |T 

•cavkkiuN  cphpounos 

•iIBCS 

COBALT  ANB  OCaTkLIUM 

•■IOCS  rea  •iTSCN-NlTaofiCM 

•  IV.   • 


•CPAatTiON, 
*»-aai  !*• 


TOPICS. 

AB-tei   lit 


•  UkiosaapMics 

AOkATION 

ANNBTATCe  •■•kiosaaPNT 
•N  A^kATION  AN^  atkATC* 

•  IV,    « 

•ISkiosaAPMics 

OVNAhIC  paCGaANHIN* 

OTNAnlc  PaoGRAnniNS: 
*  IIBklOGaAPHT  or  TMCtBT 
ANB  APPLlriTlON. 

AD-401  lOT  DIV.   *B 

•iBklOSaAPMICS 

iNsrcTs 

CuaacNT  acrcacNctS  in 
ncdical.cntonOlost  raen 

•USSIAN.  rCNTNAL  AnB 
CASTCNN  luaoPCAN,  ANS 

CHiNcst  LiTCaATwac. 

A^-4«S  ••«  •!«,    I* 

•iiLiosaAPHics 

"CTALLUaST 

BCrCNSP  MCTALt  iNreanATioN 
CCNTra  SCkCCTCB  acccssions. 

AB-*el  14*  BIV.    |T 

•l*LtBaaAPMiit 

"CLIABILITT  iCLCCTaONICSI 

•  lOLiesaAPHT  ON  acLi*tiL-iT*. 

4^-tOl  144  •IV.   • 

•••LiesaAPHics 

aislSTANCr  ICLCCTaiCAL) 


MASNCTna 


ICktCT 
CSISTA 


NCC  l« 


NCTAks,  srMicoNOuCroas, 
ANO  AkkOTvi  A  aiSkioeaAPNV 

•n  ThCONCTICAl  and 
CiPCalMCNTAL  ASPECTS. 

AB-aei  is«       DIV,  i( 
•l*Lioea4PHicf 

SOLID  STATC  PMTSICS 

LIST  or  aCPoaTS  and 
tuMNABT  or  acscAacM 

IN  SOLID  STATC  PMTSICS 

*T  LINCOLN  LAS, 

AD-aes  si«       Bi«,  IS 

•IONICS 

CtLkS  tSIOLSCTI 

•sciLLATeaT  atMAvi^ua 

IN  CCLLULAN  CONTaOL 

paocciscs, 

•••••t  aia       eiv,   la 


I0hCDIC«l 


•lepHTsics 

CNCINCCaiMS  PCBSONNCL 

CNsiNcraiNO  in  biok 
atscAacH, 

AB-aei  140       •IV,   |4 

•ISMUTh 

TaANSPoaT  paoPcaTicS 

PHOTe-HASNCTD-CLCCTIIIC 
STUDT    or    COS    CPTSTALt. 

TaANSPoaT  paoPcaTics  or 

•ISNuTH  aOkkCe  TMiN 

rsiks. 

A»-*ei  aae       •!«,  at 

•ISHUTh  compounos 
SukPIOCS 

MISH  TCNPCaATuac.  mism 
pacssuac  StnthcsiS  6p 
A  NCa  SISMUTH  sul^ibc, 

AB-aet  «•«       ti*.   a 

•••t  PluISS 
•  UMNi 

tODlun  •ALANCC  STU^ICf 

rokkoatN*  TNtanAk  iNjuaiis. 


BIV.   I* 


AB-401  l«l 

•••T  TtNPCaATuac 

CNVlaONMCNTAk  TCSTS 

STUBT  er  ncTHOBS  or 
asscssncnt  or  PCKiPHcaAk 

aCtPBNSCS  TO  HCAT  ANO 
C^k^  At  INrkuCNCCD 
•t  CNVlaONNCNT. 

AO-40S  era       ei*.   i* 

••N^C^  JOINTS  I 

PAIkuaC  IMCCHANICSI 

•UANTir ICATION  OP  EkECTMaNIC 
CiaCUIT  CMNNCCTION  TCCHN|«UCt, 

.i —      J,^^  I 


A»-4ei  ase 


••MC 

tnansplantation 

AUTOaCNOUS  eONC  TaANSPkANTS 
In  THt  TaPATMCNT  Op 

•tscaus  errccTS. 

AB-40S    OS?  OIV,        |4 


BER-CHK 


•MSTta  NOToat 

•UlOANCC 

A  BOOST  eutOANCc  scHtnc 
roa  rokkoaiNC  a  TatjccToav 
PaerikC  AND  SATijrTlNG 
INJCCTION  CONSTNAINTf, 

AB-aoi  ii«       OIV,   i» 
■•UNBAaT  VAkuc  paeskLNs 

CkASTtCIT* 

ThC  StMI.INriNITt  CkASTIC 

•TaiP, 

A6>aes  as*       •!«,  is 

••AIN 
toCMA 

An  EVALUATION  OP  INTKAVtHOUS 

HTPCarONir  uacA  in 
CiPcainCMTAL  ccataaAL  edema, 
Aa-aes  esa       eiv,   la 

••AtS 

raACTuac  (mccmanicsi 

SOLUTI  INOUCCO  CNeaiTTLCHCNT 
IN  STCCL,  rACC-CCNTtaCe 

CUBIC  NlCrCk  AkkOTS. 
ANO  AlPHA-SNASS, 

Ao-aai  SIS       •IV,   i« 

•  ••fS 

■asiological  contahination 

•KIN  CANT4CT  TPANSrCa 

•P  TaiTiuM  raoM  saASS, 

AO-401  10*  eiv,    14 

••atiNG 

ClCCtnOn  aC4ns 

CLCcraoN  ecAN  •aatlHC 
OP  aeaTLLiuH, 

40-4O1  laa       DIV.   i» 

••JS?fSS«s 

Ta4NSLATieN  sr  tAST 
•caMAN  ac<iCAacMi  physical 

•rSIGNS  AND  OAMpLCt 

•r  APPLICATION  or  racouENCT- 

iNOEptNeCNT  ANTENNAS, 

AB-aos  asa  ei*.     • 

MCKLInS 

planscs 

PLASTir  etSISN  IN  MICH 
tTaCNCTH  STCCL.   SOMC 


CTueic*  or  rLANsc  local 

•UCKi IN«  IN  aiBC-rLANCl 
SMAPtS, 


•  UCKi  IN«  IN  aiBC-rLANCC 

-  tIs, 

AB-aei  ION       eiv. 


l» 


•  IKRLIN*   fMrCH4N|CS) 
STauCTua4l  ShCLLS 

auCKLIHG  or  AllALLT 

COMPacsscr'  ciacULAa  cvLlNoatcAL 

•MCLLS  AT  STKCSSCS  SMALLCa 
THAN  TMt  CLASSICAL 


CaiTICAL  VALUE. 

Ao-Sas  iss 


ei«. 


I 


M«Ht 

••bt  pluips 

Sodium  balance  studies 

POLLoalNC  THCanAL  INjuaics, 

AB-aei  i«i       eiv,   la 

•UTANt 

•IIBaTION 

VAPoa-PHASC  acACTioNt 

•P  ISOSUTANC,  CTCLOPCNTCNC. 
•NO  ISOSUTVLCNC  alTH 
•iTStN, 

AO-aoi  0*4       siv,  a 


CA^MIUN  COMPOUNOS 

tuLPtecs 

PMOTBCPNOUCTIvITT  OP 

CABMiun  SuLPioc  cicirCD 

•V  OUCNCMING  INPNAaCO 
■•elATION, 

AD-ael  aai       eiv,  as 

CaNNULATION 

NtOICAL  CBUIPMCNT 

ruaTHC*  eiPcaicNCt  nitm 

TmC  PLCIiaLC  PCaiTONCAL 

Cannula  in  sevenal  hospital 
CENTcas, 

AO-aei  las        eiv.   |4 

CaHTILCyCa  etAH* 
ClaStIcitt 

clasticitt  solution  er 

PLEKuac,  TOasiON  AND 
•uCKLINi  nr  RULTlLATtaCB 

•Cams. 

A6-401  i»a  Biv.  af 

caNTiLCvca  acAHS 

LSADING  IMCCHANICSI 

ASSESSMENT  OP  THCoaiES 

ep  PLOa  AMD  raACTuac, 

AB-aei  ttr  eiv,   |T 

CaPAciToas 
riLMs 

rAiLuap  ntCMANISMS  at 
MCTAL-eiCLtcTaie  iNTtapacts. 
AB-aei  t7*  eiv.  • 

carAciToKs 

KANur ACTuaiNG  MCTHOOf 

paoeucTioN  cnoinccking 

MASuaC  ^«»    TMC  paODuCTION 

•p  SILICON  HONBiiec  cAPAciToaa 
mcaoCLCMrNT, 

AO-401  0*0  eiv.     • 

cae^SN  •lexiot 

CHtMICAL  ANALTSIS 

Ev4kU4TieN  or  4  paoposc^ 
aSTH  ncTMOB  roa  oCTCaMiNATioN 
•P  CAa^oN  eioiioE  in 
■ATra-PoaHE4  etPosiTs. 

•e-401  «4i       Blv,  a 


C4aeeN  diokioc 

aCBUcTION  ICMCMISTaTl 

C4asoN  Bioiiec  atoucTioN 

STSTPM, 

4B-4ei  1ST  OlV.    14 

C4aS0NATES 

CHCNICAk  ANAkTSIS 

cvAkUATioN  or  4  paoposcD 
ASTM  mcthpd  ro*  oCtCrminatiom 
or  capson  oiokidc  |n 

•ATCa-roanCD  OCPOSITS. 

AO-401  «4i       eiv,   a 
C4aseN4TEs 

CHCMIC4L  PONDS 

STacTciNo  roacc  constants 
or  caroon-oitgcn  sonos, 

•ITH  APPklCATION  TO  THE 

CAaaoNATC  ION, 

AD-401  ONO        .   DIV.   a 
TNANSkATION  OP  auSSIAN 
•CSCAaCMt    INTNACAaeiAC 

pnonogkapht, 

A»>401  »*t  eiv,    14 

CaSTINS 

TuaSINC  BLAOeS 

TKANSkATION  or  CttCH0Sk0VAK|4N 

•tsCAacH,  coNrcacNce 
ON  ThC  MANurACTuaC  Or 
•kABCS,   PaoOUCTION  OP 

•kabcs  bt  casting  ano 
shaping, 

Ae-401  oil       eiv,  <T 

CAT4LTSTS 
TtSTS 

catalt«t  roa  THt  paonoTioN 
or  THC  papa-optmo 

SMIPT  or  HTOROCCN. 

AO-401  ISO  BIV,   a 

CaTHODCS  ICLCCTaOLTTIC  CtLLI 
rtASlBILiTT  sTueics 

eaAVITT-INDCPCNDCNT  BATta-PLCC- 

TaoLTSls  rCLL  aiTH  a  pallaoium- 

SILVCa  ALLOT  CATHOOt. 

AO-401  Is*  DIV.   « 

CCLLULOSC 

DCSaAOATION 

MicaosiAk  BASTC  eiSPOSAk 

IN  SpaCC  'TSTCMS  ANO 

OTHCa  CSNriNCO  CNViaoNMCNTSI 

crrccTs  nr  mscckkANCous 

BASTCS  ON  MCSOPHTLLIC 
ACTLvATCD  SLUOGC  CCLLULOSC. 

Ae-401  OSS  OIV.    14 


CtBANtC  CAPACITOas 

MANUr aCTUPINC  MCTHODS 

PaOOUCTION  CNClNCCaiNG 
HCASuaC  PPK  KOLLCO 
CCBAHIC  CAPACITOas, 

AB-401  111         eiv,   • 
PaODUCTION  CNGINCCalNG 
Mr4SuaC  rm    KOLLCO 

ccaAHic  CAP4CiToas, 

40-401  111  DIV,   • 

ccaAHic  riaras 
MATtaiAL  roaniNG 

rcAsisiLiTT  or  rOKMiNc 
•craACToar  riaeas  ot 
A  CONTINUOUS  paoccss. 

AD-401  «sf       OIV.   la 

cca4Ric  MATraiALS 

SINTCalNG 

siNTcaiNG  phcnomcna  in 

CeaAHiC  STSTCMS, 

Ae-401  147       eiv,   i« 

ccaceaesPiNAk  rkuie 
uatA 

An  tVALUATION  Or  INTBAVCNOiit 
HTPCPTONIC  uaCA   IN 

ciPcKiHCNT4k  ccacsaAL  cbcma, 

AD-401  OSl  eiv,    |4 

ccaiUM 

BCTCkhInation 

SIMULTANEOUS  OCTCaMINATION 

or  cri  lai  i  and  cei  i*<ii 

IN  rissiON  PKoeucT  miitukcs, 

Ae-401  IBJ  DIV.   IS 

CCSIUM  CLCCTaON  TUSCS 
OCSIGN 

ATONIC  eSCILLAToa  OCVICE 
roa  NAVIGATION  -6UI0ANCC. 

Ae-401  ttt  DIV.   • 

CHAaoce  pabticlcs 
lONOsPHCKr 

TaANSLiTioN  or  auSSIAN 
acsCAacHi   ALTITUDE  oiSTaieuTiaM 
or  CHAaGCP  PAKTicLCS 
In  thc  athospmckc  and 

TPANSITIONAL  KCGION  SCTkCrN 
•ITSCN  anp  hclIum  IONIC 

LATcas  AS  dctcrhinco 

BT  SATCLLITC  'KOSMOS-a*. 

Ae-401  111       eiv.  a 

Checkout  csuiphcnt 

4UT0M4TI0N 

Automatic  checkout  couipmcnti 

A  SUMMAKT  aCPOPT  ON 
•AND'S  STUBT, 

AB-40S  INT  B|V.    |P 

CHCCKOUT  COUIPMCNT 

•uioee  hissilcs 

STUDT  or  Piece  P4aT 
PauLT  isolation  BT 

.coMPuTca  logic,  volumc 
a,   coLLCCTioN  or  publismco 

PAPCaS  SUPPORTCD  ST 
CONTNACT, 

AD-401  1*4  DIV.    «A 


NI-3 


CHK-COP 


chchicul  ■onos 

'ItLO    ThCOKT 

tTuCrcMiNs  ro»ee  eo»iiT»MTS 

or  C'KtON-OtTCCN  aOMBt, 
■ITH  AP»LIC«T|0M  To  TNt 

Cfa»^tt    ION. 

*e>*e»  o«e       •!«•  • 

CMMonluH 

INTCVMAL  »»ieTION 

trrter*   or    iHTmitiTMtf 

ON    T»t     INTCriN*k    f»ieTIOM 
or    ChUOHIU"!     OlfPUtlVlTT 

*No  sokutiLlTT  OP  NtT»aecN 


In  CHKOxiun, 
*e-4ei  so* 


Dl«. 


I» 


ci*cut r* 

*itOt*OlLltTle  CIRCUIT 

TMCOWTt   •!•  CLteT«ie 

(■•CulT  •MKf  TMC  CLCnCNT 

VAkvrS  IN  TMl  CIRCUIT 

nmt   eoMTHpLLEO  tr  r«o***ILtTT. 
*0-*es  i««       ei«i  • 

CIRCUITS 

ru"tTi0N« 

wcrae**  tTNTHCsi*  usim« 

■e     k|MC*     »*     THKCC     «N0 

rau*   TOniNtk   CktncNT*. 

*D>4ai  <7«  eiv.     • 

ej»eoi.*»  o»"iT  T«»jteTo«ics 
LuMtK  ecLirsc* 

eCLirsr  r»«eT|0«H  ro« 
SUN-STMC>l»eNOUt  ORSITS. 

•0-*ffS  IS<  OIV,   I' 

CIVIC  «»l«TION 
tcOHOnlCt 

•I*  TMtNfrO'T  In  TMC 
LCSSCN  kMTIkkCS. 

*B-*ei  J*0  DIV.   >l 

CIVIL  ofrCNSi  STlTins 
u»s*N  *iie>* 

LOC»L   rivu   otrcNsr 

STSTfHSI   «  ITUOT  or 
cauNTCuro'CC  OCrCNSC  SrsTcnf 

"CTMoootof.T  «rrLieo  to 

TuCION,   >*IX0N«  AND  CNVIKONV, 
lD-*ei  tl4  OIV,    IN 

« 

cti»»»otoc» 
raccziHa 

raCEZlHO  INOCX  IN  NC* 

CNGk^NO,  _._     , 

CLf'TOLOOV 

coHPaitisoN  or  H(*T 

■*k*NCC    or    L*KC<     IN 

•iNTr*. 

*o-*ei  JNT  OIV.      i 

ctoseo  eceL«*6ic*k  stst*"* 

•CSriNATION 

CiNOON  OlOliOC  NCOUCTION 

s»»Trn, 

«o-*e>  j»7        OIV.   »• 

CLOSED  tCOLCelCAk  «T(TCnt 
Sr*CC  STATIONS 

»rsc*"f>i  ON  A  NASTC 

STSTEN  rO»  aENOSF«CE 
STATIONS. 

A0-4e«  oil  OIV,    I* 

COATINsS 

NrOOTuM  ALLOTS  

OtVELOrNtNT  or  r«AeTIC»k 
TECHNIOUES  roil  ArrLTINC 

r»0TeeTivr  co*tinos  to 

COLUxSIUH  ALLOTS. 

AO-40)  III  OIV.    I< 

COATINCS 

■er*ACTO*T  NCTAL  ALLOTS 

eirrustoN  co*TiNe  r*eccss 
roil   cokunriun   oasE 

ALLOTS. 

Ao-*e>  oo<        olv.   I* 
oevELO»"ENT  or  A  ro*oC" 

ANe/O*  Sa<  eCNENTATION 

mocESS   rn«   coaTinc   nOltSBCnwn 

ALLOTS    roil    MI«N    TEHre«»TU«t 
mOTECTION. 

Ae-4es  oil  olv,      t« 

'"space     EKVmOMBCNTAL    eONOITIONJ 
S»«CE    fNVINONnENTAL    ErrtCTS 
ON    rOLTHEPIC    COATINCS. 

AO-tei  i*r  '   OIV,      i« 

CO««IAL    C**LES  / 

HiaH  mcouCNCT 

CiTNA  rLCIIOLC  eOAIIAL 
AD>»eS  !••  01*1   ' 

COAIlAL  OBLES 

^"MUrr'itl.cr    INVESTIGATION 

or  A  LO«-tOSS  POlTETHTLENE 

roAN  BiCLrcTRic  c**kC 

CO«E. 

A0-»0»  1ST  OIV.   T 

CeS*LT  ALLOTS 

coiaosiON 

crfccT  or  jp-«  sukPW* 
content  on  hot  connoslon 
op  su^enallots  in  naninc 
envInomnent. 

40^*01  N<I  OIV.    |T 

cobalt  conpaunos 
cqiiplei   cpnpounos 

InPLuENCE  or  TNE  NATUNE 
OP  THE  LICAWO  ON 


t««  sTEWEOeitNlSTBT  OP 
nickel  I t'l  *N0  cobalt 
I  III  I  CONPLClES  BITH 
SCMIPP  BASES. 

AO-AOf  ««0  OIV.   •) 

COBALT  eOHPOUNOS 
OllOfS 

COBALT  ANO  BENTLLIUN 
OdOES  POP  OITOEN-NITBOSCN 
SEPAPAT lOM, 

Ao-40)  IJB  BIV.   N 

COOINS 

NONLInEAN  ststers 

■FSEANCN  IN  NONLlNEAB 

""'JS-.O.  ««l  OIV.   B 

COPPEE 

NtCA*A«U*  ... 

COPPEE  ANO  TNANsrOBTATION 
IN  NIC***<IUA. 

Ae-4e>  3*1       OIV.  J* 

colloids 

electkopmppesis 

t»ansl<t|on  op  nussian 
neseapchi   application 

OP  TmE  AOAPAOAp  ELECTPOPMOBE- 

Tic  netmod  to  isolation 

OP  SOLVSLP  PBOTCINS  IN 
NEPVE  TISSUE. 

Ao-*es  IS*       BIV.  I* 


COLON  VISION 
OISTopTION 

COLON  DISC*|N|NATI0N 
•ITMOUT  CMBONATie  VISION 
AND  aCACTIONS  TO  NEkBINC 
P«IS"  OL»«SES. 

AD-*01  OJI  OIV.    I* 

cenpusTiON 
cataltbts 

catalttic  conbustion 

NEAT  SOUNCES  PON  TmEBhAl 
ENENCT  CONVCMTEPSi 

A0-*0>  **«  Olv.   * 

COMNAND  •  contpol  ststens 
UNOENfiPOUMD  STPUCTUPCS 
PPILI"INA*t  OCOlOSIC 

AsscssnENT  OP  selected 

SITES  IN  THE  UNITED 

STATES  THAT  NAT  BE 

SUITABLE  PON  DEEP  UNOEPfiBOUMD 

COHHaNO  AmO  CONTROL 

CENTERS. 

AD-*OS  ISO  OIV,    !• 

CONHERCC 
THEORT 

srobtm  ano  traoci 
sqhe  htpotmeses  about 
lonc-terh  trends. 

A0-A0.1  «ll  OIV.   J» 

CONHERCIAL  PL/>NES 
SuRErSONIC  PLI6HT 

TRANSLATION  or  RUMANIAN 

research:   in  i«7j  tou 

•ill  travpl  *t  »j»0  «n/hou«, 

aD-*0)  «SB  OIV.    I 

connun|c*tion  satellites  (activct 

raoio  rel*t  ststens 

Multiple  access  capabilitt 


OP  A  MAR0-LIMITIN6 
COMMUNICATION  SATELLITE 
REPEATER  WITH  SPREAO«SPEC 


SISNALS. 

AD-AO*  0(7 


TRUN 
BIV,    I* 


COMMUNICATION  STSTENS 
TELETtPE  STsTENf 

NORTH  ALANTIC  TCLETTPE 
ENfilMEERINS  STUOT,   VOLUME 

Ae-*e3  l|B  OIV.   • 

COMMUNICATION  TNEORT 
CIRCUITS 

PROBABILISTIC  CIRCUIT 
ThEOPTI    an  ELECTRIC 
CIRCUIT  RHERE  THE  ELEMENT 
VALVES  IN  TME  CIRCUIT 
ARC  CONTRnLLEO  BT  PReBABIklTT. 
AO-*OS  !«•  •!«•   • 

COHMUNISTS 

INDONESIA 

HAS  THE  SUKARNO  ■C*l>*( 
•EAKENEO  TMt  P«l  ., 

aO-BBS  SSJ  OIV.   >* 

CONPILEBS^ 

•TMOaPHfeRP  MODCLS 

mooati  a  cohputc*  pbobmbm 
po*  thc  construction 

Of  MODCl  ATMOSPHCRCS. 

AO-BOt  1*7  OIV.   I 

tONPILERS 
HANDBOOKS 

STuOT  OP  Piece  PART 
PAULT  ISOLATION  BT 
COMPUTER  LOSIC.  VOLUNE 
I.  USER'S  MANUALI 
PATAi   II  rOMPILERoASSEMBLE* 

ststem. 

Ae'-*e«  I**       BIV,  JB 

eONPILERS 

POSITION  PINOINO 

haTSTaTK  pointino  ststcri 
computer  prooram  por 
obtaining  tmc  cclestiak 

CeOROtNATPS  OP  TMC 
SUM  AT  ANTTINC. 

AB>*e»  IIB  BIV.  t 


CenPLEI  COMPOUNDS 

CHEMICAL  PROPERTIES      .... 
STUDIE1  OP  THE  COMPLEKCS 

roRMcD  betreen  The 

i-TRIPLUOPOMCTMTLETETRAlOL 
ANION  ANO  SOME  DIVALENT 
TRANSITION  METAL  IONS. 

MAONETO-f hEMICAl  ANO 
SPECTRAL  «TU0IES  OP 
SOME  COPPER  III)  CONPLEICS 
OP  SuOCTITuTEO  BCNXOIC 
ACIDS.  COPPER  Mil 

a0-*O)I  obi  olv.   R 

conplEi  compounds 

STERfOCNEMISTRT 

INPLUENCE  OP  TME  NATURE 
OP  The  LirAND  ON 
THE  STcREOCMEnlSTRT  OP 
NICKEL  I  II  I  AND  COBALT 
I  I  I  I  I  COMPLEXES  BITN 
SCMIPP  BARES. 

AO>*et  ««o       OIV.  * 

con'ositc  materials 
CERAhIC  matcrials 

development  op  |mprovcb 

STRENGTH  AND  OKIOATION 
RESISTANCE  IN  CNRONIUN 
COMPOSITE*. 

AD-BOS  IIR  OIV.    !• 

CONPOSITE  MATCRIALS 
STRESSES 

EPPECT  OP  COUPLE-STRESSCS 
ON  PORCE  TRANSPC*  BETBCCN 
CMBrDDCO  HICROPIBERS. 

AD-BOS  ••<«  OIV.    !• 

CONPOSITE  MATERIALS 
TENSILE  P»OPE"Tlls 

PRINCIPLES  APPECTINS 
NI6M  STRENGTH  TO  DENSITT 
COMPOSITES  RITM  rlBERS 


OR  rLAKEB 


e-BOt  JOB 


BIV.    |R 


COMPUTER  LOaiC 

DIGITAL  COMPUTERS 

NUMBER  STSTEMS  AND 
ALflORITHM  STUOT  POR 
AN  iHPROvrO  ACROS^ACC 
DIGITAL  COMPUTCR, 

Ao-*es  IIB       DIV, 


It 


cohputer  lobic 

pattern  rpcognition 

Training  a  tmrcsmolo 
logic  unit  bith  imperpectlt 

CLASSiriEP  PATTERNS, 

AO-BOS  e|B  Olv,   JO 

CONPUTERS 

AEROSPACE  CRAPT 

STUOT  ON  HCTHOOS  OP 
IMPROVING  COMPUTER  RCLIABILITT, 

Ao-Bos  lae       OIV,   it 

CONOITIONCO  RCPLCI 

VCRBAL  BCWAVIOR 

A  kccORDINB  ERRO"  IN 
VCRBAL  eONOITIOMINS, 

AO-BOS  RB*  OIV,   «* 


CONICAL  BODIES 

PLUlO  MECHANICS 

A  uNirORMLT  VALID  tOLUTIDH 
roR  THE  PLOB  OVER 

AN  ihClinpd  cone  USIND 

THC  METMOP  OP  MATCHCO 

astnptotk  expansions, 

AD'BOt  ISO  DIV,   « 

CONTAINERS 
SOOD 

ADhCSIVE*  'OR  ASSCNDLT 

or  LIGMT«ri4HT  BOOD 
CONTaIhCRS. 

AD-BOS  l«R  •!».   I* 

CONTINUUn  NrCNBMICS 
TNCORT 

MULTIPOLAR  CONTINUUM 
MCCMANleSt  PUHCTIOMAk 
TMCORT  I , 

AD-BOS  «a«         DIV>   « 

CONTROL  SCSUCNCCt 
DIGITAL  COMPUTCBf 

COmPuTFR  INSTRUCTIDM 
STUDTI   CONTROL  SESUCNCES 
ANO  COMPUTER  LOGIC, 

ad-bos  II*       DIV,  ja 

CONTROL  STSTCmS 
POBCR 

BASIC  RCSCARCH  IN  PLUID 
POBCR  CONTROL  eCVlCES 
POR  ADVAWrCD  ACROSPACC 
STSTCMS.  . 

AD-BOS  IBS  DIV,   It 

COMVCCTION 
■DCCAN  MODELS 

VERIPICATION  or  A  MODCk 
POR  ESTIMATING  MAX|MuM 
OCEAN  OErTM  or  CDNvCCTIVt 
NIXING,  . 

AD-BOI  <JS  DiV,   J 

CDP'E" 

PLASrIciTT 

CveLie  PLADTleiTT  EPPCCTS 

IN  inTERhpdiatc  and 

LOB  CTCLE  PATIGUC  OP 
STCCL  AND  COPPCR. 

AD-BOS  tOB  DIV.    I* 

COPPCR  COMPOUNDS 

CONPLCI  COMPOUNDS 

STUOtCS  or  THC  CDNPLCICS 

roRM^  dctmcn  t.nc 


111-4 


«-TR|PLUOPONCTMTLCTET»*lDL 
ANION  AND  SOME  DIVALENT 
TRANSITION  METAL  IONS. 

MAGNETO-CHEMICAL  ANO 
SPECTRAL  STUDIES  OP 
SONC  COPPER  (III  COMPLEICS 
OP  SuBStITUTCD  BCNXOIC 
ACIDS.  COPPER  (III 

AD-BOS  OBI  DIV, 

CORRELATORS 
INTEGRATORS 

OTpIN.  a  DICITAL  POST-INTEGRATOR. 
AD-*6s  («a  BIV,   JO       ' 

CORROSION 

AVIATION  PUELS 

CPPCCT  OP  JP-I  SULruR 
CONTCNT  OP  HOT  CORROSION 
DP  SU'CRALLOTI  IN  N*R|NC 
CNVIRONNCNT. 

AD-BOS  Rat  Dl«,    |7 

CORROSION 
STCCL 

INVESTIGATION  Of  tUSCCPT iDlk ITT 

OP  HIGH  sTicNitM  hartInSiti^ 
steel  allots  to  stress 
corrosion, 

AD-BOS  *|« 


DIV.    |T 


COUCTTC  fLOB 

ctlinorTcal  BODICS 


CtLINORICAl  BODICS 

TpANSITION  IN  CIRCULAB 
COUEtTC  PLOB. 


AD-BOI  DBS 


DIV. 


COUNTCRINtURGCNCT 
BOCIOLODT 

APPLICrt  ANALTSIS  OP 
UNCONVCNTIDNAL  BARPARC. 

AD-BOS  DVB  DIV,   |R 

"XCVlBNS-JMfJJuRATIONS 

E«PC«|HENTAL  STUOT  OP 
MUTUAL  COUPLING  BEtBEEN 
ELEHCNTS  or  A  Bloc 
APERTURE  RADIO  LOCATION 
ANTENNA, 

AD-BOS  |«*  OIV.   B 

CRCCP 

NCAT-RCSIRTANT  MCTALS  ♦  ALLOTS 

CPPCCT  OP  STRCSS  VARIATION 
ON  CREEP  nP  A  SUpCR 
ALLOT  AT  ELEVATED 
TCMPERATuPES, 

AO-BOS  0«B  OIV,    |T 


CREEP 

REACTOR  MATERIALS 

Biaxial  CRCCP  op  matcrials 

IN  LITMIuni   OEVCLOPMENT 
OP  APPARATUS  AND  TRIAL 
Bun  BITH  TTPC  »0<IL 


STAINLESS  STCCL, 
aB-BOS  lit 


OIV, 


CRCCP 

TCST  MCTMODS 

HtCRDPLASTICITTt  MCASURCMCNT 
OP. 

AO-BOS  OSO  elV.    |T 

CROSSED  PIELO  DEVICES 
AMPLlr IER« 

MIGM-POBER  CRoSSED-riCLD 
AhPLIPIER, 

AO-BOS  IB*  DIV,   D 

CBOSSEO  PIELO  DCVICCS 

spAcr  cmapocs 

ANALTSIS  OP  CROSSCD-PICLB 
SPACE-CHARGE  rLOBS, 

AD-BOS  S|l  DIV.   B 

crtsta.  pilters 

manupactuping  methods 

Production  cnginccring 
HCASuRC.  crtstal  unit 

CR-IXM-4BI/U, 

AD-BOS  ROB  DIV,   • 

CDTSTA.   PILTERS 

PERPORMANCE  iENOINCERINDI 

PCRPORMANCC  Data  OH 
PILTCR  CRtSTALS  II, 7S 
MCI, 

AD-BO>  SJS  DIV.   • 

CaVSTAL  GROPTM 

NETALLIC  CRTSTALS 

NUCLCATIon  ANO  DCvCLDPHCHT 
OP  A  RCCRVSTALLllEO 

structure-bicrtstals  op 

tINC, 

AD-BDS    KB  DIV,       as 

CBTSTAL  LATTICE  DCPCCTS 

deporhation 

application  op  thih-piln 
Electron  hicroscopt  to 
cold  rolling  op  rcpractort 

NETAis:   CRTSTAL  OCrORMATION 

or  tantalum, 

AO-BBS  il7  Dl«,    |T 

CRTSTAL  LATTICES 
•AVE  TBAHSHISStON 

MIcaOBAVC  PROPASATIOH 
IN  PcRIODIC  HCDIA  alTM 
HON-ORTHOBONAL  LATTICC 
STRUCTURC, 

AD-BDS  OSS       DIV.  as 

CRTSTAi  OSCILLATORS 
GAMHA  RATS 

CPPCCTS  OP  NUCLCAR 
RADIATION  ON  PRCSUCNCV 

CONTROL  orviccs, 

AD-BDS  aa«  DIV,     a 


COR-MO 


CavSTAL  OSCILLATORS 
SUARTI 

nc  SIHSLC  SIDCBAND 
CRTSTALS, 

AO-BOS  IBS 


DIV, 


CaVSTAL  OSCILLATORS 
SEALS  ISTPPPCRSi 

MICROMINIATURE  (RTSTAL 
UNITS  CR-(XH-<i7|/u, 

AO-BOS  oa«  OIV,   B 

CRTSTAL  STRdCTuRE 

X-RAT  OIPPRACTION  ANALTSIS 

magnetic  intropt  op 
Alpha  manganese, 

AO-BOS  aiJ  DIV,    |T 

CavSTALS 

fLUORCSCENCC 

PlUOPESCENCC  Of  TRAN8ITI0H 
NCTAL  IONS  IN  CRTSTALS, 

AO-BOS  Rs«      6iv,  as 
cavsTALS 

DPTIJAL  P»OPCRTICS 

OPTICAL  PROPERTIES  OP 
SEMICONDUCTING  CRTSTALS. 

AD-BOS  i7<i       Olv.  as 

CWLICIOAC 

INSECT  REPELLANTS 

DfVELOPMENT  OP  AN  ORALLT 
CPPCCTIvE  INSECT  RCPCLLENT. 

AO-BOS  UN  OIV.    IB 

CWHULONIHBUS  CLOUDS 
ATMOSPHERICS 

lOOKC  rLCCTROHASNCTIC 
NOISf  PULKC  MCASURCNCNTt 

DP  sflcctpo  vcrticallt 

COHVCCTIHC  CLOUD  DCVCLOPMCHT. 


AD-BOS  osa 


DIV. 


ewHULOnlMBU*  CLSUOS 
■^  CONVECTIDN 

RESCARCM  ON  CHARACTERISTICS 

AND  rrrccTs  or  scvcrc 

STORMS. 

AD-BOI  DBS  DIV.   a 

CTDCRHCTICS 
USSR 

TRANSLATION  OP  RUSSIAN 
RESCARCM,   GCNCRAL  MCCTINS 

OP  The  acaocmt  or 
SCIENCES  rif    the  USSR 
ON  IT.io  OCTOBER  IBBOI 
DISCUSSION  or  THE 
REPORT  OP  L.  P.  ILMCHCV. 

aD-BDI  Iso  DIV.   JO 

:tclopcntcnps 

OXIDATION 

VAPOR-PHAse  REACTIONS 
DP  ISOSUTAHC,  CTCLDPCNTCNC, 
ANO  ISOBUTTLCHC  BITH 
DITGEN. 

AD-BOI  OS*  etv,   R 

:tlinorical  bodies 
couettc  plob 

tpansition  in  circular 
coucttc  pior, 

ad-boi  dbs       oiv,  « 

itlinorical  bodics 

CLASTlCirv 

Buckling  op  axiallt 
coMPntsscn  circular  ctlindrical 

SHELLS  AT  STRESSES  SMALLCR 
THAN  THE  CLASSICAL 
CRITICAL  VALUE. 

AO-BOI  ISS  DIV,    I 

IVLINDRICAL  BODIES 

MTOROSTATIC  PRESSURE 

HrOROSTATICALLT  LOADED 
CIRCULAR  CTLINORICAL 
SMELLS  RITH  NON-UNIPORM 
REINPORCIVG  RINGSI  SUNHARV 
DP  INVESTIGATIONS. 

AD-BOI  BBS  DIV,    IS 

TklNORICAL  BODICS 

bavc  transmission 

Scattering  op  transicnt 
Clastic  raves  dt  a 

CIRCULAR  CTLINOarCAL 
CAVITT, 

AO-*el  1*7  DIV.    IS 

I  TTDLOGT 

asCILLATION 

OSelLLATORT  DCMAVIOUR 
IN  CELLULAR  CONTROL 

raoccsscs. 

AO-BOS  07*  DIV,    I* 

(  ICCHOSLOVAKIA 
LASCRi 

TRANSLATION  OP  CXCCMOSLOVAKIAN 
RCSCARCMI   SCMICONDUCTIVE 
LASERS, 

AD-*Of  ««J  Olv,   it 

TRANSLATION  OP  CZECHOSLOVAK | AH 

atsEARCHi  CAS  LAscas, 

AD-*ep  »»R       BIV,  as 

IT*  PROCESSING  STSTENS 
JOB  ANALTSIS 

USING  MARK-SENSC  CARDS 
rOR  COLLCCTING  OCCUPATIONAL 
tNPORMATIOH, 

AO-BOI  iOB  DIV,   jn 

IT*  TRANSMISSION  STSTCMS 
TCLEPHONE  COMMUNICATION  STSTCHf 

INVESTIGATION  OP  THE 
(RBOR  STATISTICS  OP 
#«kSe  DATA  UNDER  NON 
•RUSSIAN  NOISE  CONDITIONS, 

AO-BOS  BBI  DIV,   • 


NI-S 


DECISION  MAKING 
LCAOCRSMIP 

THC  CPPCCT  OP  STRUCTURAL 
ABSTRACTNPSS  in  INTCRPCaSONAL 
STIMULI  ON  THC  LEADERSHIP 
■OLE, 

AD-*OI  17*  DIV,   a* 

DCCISION  MAKING 

RATHtNATICAL  HODCLS 

ACCURAfT  |N  THE  JUDGMENT 
OP  COHSISTChCT, 

AD-BOI  tf  DIV,  a» 

Decision  MAKING 

MILITART  TRAlniNG 

DECISION  MAKING  TRAINIHS 
IN  TACTICAL  AAB  TTpC 
SITUATION, 

AD-GOS  |7R  DIV,   a» 

DCCISION  MAKIHC 

PERPORMANCE  IHUMANt 

PCRPORMANCC  ANO  PERCEPTUAL 
COMPlCxITt  In  a  TACTICAL 
DCCISION  MAKING  TASK, 

A0-*OI  177  OIV,   a" 

SOME  EPPECTS  or  eiSCRCPANCT 
PROM  OPTIMAL  INPORmATION 
LOAD  AND  BIvERSITT, 

AO-*os  I7B        DIV,   aa 

DCfORMATION 

TCHSOR  AHALTSIS 

NON-LImEAR  THCORT  POR 
THC  OCPORMATION  or 

tR 


PRC-«TRCS<EO  CIRCUlAA 
PLATES  ANP  RINGS, 
AD-BOI  070 


OIV.  a« 


oentistrt 

MEDICAL  C»AH|NaT|ON 

A. STUOT  OP  PERIODONTAL 
Exam, NATION  STSTEHS. 

AD-BOI  0S«  DIV,    |B 

OENTISTRT 

SURGICAL  TECMNIBUES 

AUTOGENOUS  BONE  TRANSPLANTS 
In  TilE  TRPATMENT  OP 
OSSEOUS  OPPECTS. 

AO-BOS  0S7  OIV,   14 

DESCENT  TRAJECTORIES 
REENTRT  VEHICLES 

OPTIMAL  RE-ENTRt  GUlOAHCr 
STUOT. 

AD-BOI  a<IO  OIV.    It 

OPTIMAL  RC-CNTRT  GUIDANCC 
STUny.   PART  II,   COMPUTER 
PROGRAM, 

AO-BOI  a<ia       OIV,   ip 

DIELECTRIC  PILNS 

RELlABlLITT  lELECTRONICSl 

fAILURP  MCCMAnISMS  at 
NETAL-OtElECTRIC  INTERPACES, 
AO-BOI  a7*  OIV,   B 

DIELECTRICS 

OTpPrACTION  GRATINGS 

Plane  pavc  oippraction 

BT  THICK. PICLCCTRIC 
GRATINGS,  ANO  ZONE  PHASE 

PLATtS, 

AO-BOS  oao       DIV.  as 

DIELECTRICS 
Stmposia 

TRANSLATION  OP  RUSSIAN 
RESEARCH!   CONPERCHCe 
ON  BREAKOORN  OP  OICLCCTRICS 
AND  SEMICSNDUCTORS. 

Ao-»oi  R«7       OIV.  as 

DirrERpNCE  POUATIONS 

dounoart  value  problens 

"ilolt  nonlinear  elliptic 

PARTIAL  OlrrcRENTlAL 
EOUATIOnS  ANO  THCIR  NUMERICAL 
SOLUTION.    II, 

AO-B«i  a«i       OIV.  IS 

DIPPCRrNTIAL  CDUATIONS 
SERIES 

RESEARCH  ON  THC  APPLICATION 
OP  Lie  SCRICS  TO 
THC  SOLUTION  OP  TOTAL 
ANO  PARTIAL  DIfPCaCNTlAL 
CeUATIONS. 

AD-BOI  IRR  Olv,    IS 

oippraction 
analtsis 

Plane  bavc  dippraction 

BT  THICK. BICLCCTRie 
GRATINGS.  AND  ZONC  PHASC 
RLATCS, 

AO-BOI  oaB       OIV,  as 

OIPPRACTION 

BAVC  ANALTSIS 

StUDiCs  Ifi  RADAR  CROSS 
SCCTIONS  »LIX|  OIPPRACTION 
ANO  SCATTPRING  BT  RCGULAR 
DOOIES  Mil   THE  PROLATE 
SPNCROID. 

AD-BOS  DJS  OIV.   B 

DIfPUSiDN 
COATINSS 

DtPfUSIDN  COATIMS  PaoCESS 
rOR  COLUNRIVn  •*■( 
ALLOTS, 

AD-BOS  eoa       DIV,   i« 

DIGITAL  COMPUTERS 
AtaOSPACE  CRAPT 

NUNDER  STSTENS  AND 
ALGORITHM  STUOT  POR 
AN  IMPROVPD  ACaOB^ACe 
DialTAL  COMPUTCR. 

AO-BOS  Ita  BIV,   I* 


DIG-  ELI 


0I6|T»L  eO»»UTl»» 
COHTHOk  SfOUtNCrS 

eo»^uTr»  iM$T»ueT|»*« 

STUOT!    CCNTOOL  sCaUCNCCS 

*NS  ron^u^c*  koeic, 

«»-*ei  ||T        oi«.   i« 
BieiTtL  cen'uTCii  *eo"cssiH« 

*0-40}  II*  OI«i    l> 

0I6IT*L  COH»uTt»« 
CONTKOL  lT«Ttl1« 

'■ocicniNCS  or  TMt 

•OTATIHa  «ND  STATIC 

»»ccisiaM  componcmts  ithposiu". 

*e-*0]  IJT  DIV.   7 

OICITAL  CO"»UTe»» 

MCT»a«Ki 

iNvCiTiCkTiON  or  •rior»c»TinN. 

LiniTce  e«»"»uTe«  NcT«e*KS> 

*o-4es  i*s       eiv,  js 

010IT«.   COH'WTC«S 

r*06>*nnl>'6  L*MSu«eCS 

OtflCN     lirCM*>l|2*T|0N 
or    ^•0*LC'<-OI>tCNTCO 

srnaoL  voncexte". 

•e-*o>  i««       eiv.   lo 

OrSlGN  nCCH«N|ZtT|ON 
or  *  pKOOLln-OKieNTCO 

«T««oL   r»reisso», 

*0-*0«    100  OIVi        ><> 

ortiCN  nccM*Miz*TieN 

or  >  rK0SLCn-0"ICMTe0 

s»n»OL  rnoen«o», 

*D-»0!l  201  OIV.    )" 

DCStCN  xCCHANIIATION 
or  >  rvoSltn-OKICNTeo 
sthool  ri»neesso», 

*D-*0>  lOI  OiV,   1" 

oioBCS  istnicoNoucToai 
clcctmic  ••8re«Tit» 

kovxacro  ruNCTlOHiL  elcctkomic 
■toe<  oevrLornewTi  »c»e»««H 
OH   »rMreo''OucTo«  oieoci, 

•D-409  VTI  Dt«,   • 

oieott  iscnieoMDucTO*! 

»f CTiricBS 

MfOM  v(>LT*fie  SILICON 

•  ecTirif*  STICKS,   f«oductio«i 
rMCiNCC«i''C  nCASuac. 

•0-*0J  SOI  DIV.   • 

Ot'OLC  *NTCnn*S 

untcnn*  *>di*tion  rtTTCRNS 

NUtt^It't  eOwruTiTIOHS 

(isro  oturcTtT  on  tmc 
C0NrrNS»Ti0N  tmConc  or 
thc  sit  ■'vt  riCkO 
r»o"  «  oI'Olc  in 
•n  •••it*>*t  rL*T  NiaCD 
1.1ND.SE*  or*. 

•  •OMTION    riCkOS    *SSOCi*TC«> 
■|TM     SNO*T-«<Ve     *NTCNN*S 
In     •■aiTNtUT     L*NO>SC* 

••e»s, 

*6-kOs  o<i*       eiv.  • 

DIRECTION  riNOINC 

•ntcnnas 

rirCNftNT*!.  sTuOT  or 

NUTUtL  COKFLINC  SCTaeCN 

CLtTNTs  cr  *  aioc 

«»E»Tu«t  I>»0t0  L0C«TI0N 
*ntCnn*. 

*0-*0>  l«*  OIV.   • 

eiaccTioN  rtNOiNC 

•>0I0  COUT'MCNT 

•NtLTsts  or    *   «>>i*aLC 
■  »Tt   siavnxccMjiNiSN  ro« 

•  «>DlO  DTNCCTION  riNDINS 
STSTt". 

•0-*01  121  OIV.    I* 

oorrtf"  STSTjnS 

SLOT  INTCNNaS 

Oorrtf"  »NTfNNA   INVESTIGATION 

ro»   tirT-NECNTav    vEmici.es. 

•0-401  Oi«  Bl«.    I' 

oaaalNC  iNArHiNE  raoccssiNsi 

•  ENTi  i,iun 

OEvEkOrHENT  or  VC*T 

HiSN  sTaENGTH  sEavkkiun 

•  I  at. 

A0-40J  044  OIV.    |T 

OUST 

"icNpseorv 

cocoa  loENTirictTiON 

or  TXNSraWENT  CaTSTtLLINE 
r«aTictlS  aiTM  *n  optical 
"leaoscorri  suavEv  or 

DISreaslON  STAINING  TECMNIOUES. 

•0-40*  oia        OIV,   JO 

DTNANic  raoeaANNiNG 
aiatioGNArMiES 

OvNANir  •aocaAriHiNG: 
A  ai0Ll06rArnT  or  TMCoav 

ANO     Arrt.  If  ATION. 

•  0-40<>     SOT  DIV.        3" 


(•aTMOu««e-»ESiSTAaT  sT»ocTuars 
"■^•000  sTaucTuat  •EaroanANCt 

IN  AN  E^aT»OKA«E   IN  

ANCMOaAGE.   ALASKA.   NAaCB 

'^'    Ao-Iii  »aj        OIV,   i» 

tCONO"If s 

CTSraNETirs 

TRANSLATION  or  aUSSIAN 
aESEAaCH,   GENEaAL  NEETINO 
or  tmE  aOOEnt  or 
SCIENCES  "r  TMi  ussa 


ON  l«-<0  OCTOaCa  1*401 

eitcufttoN  or  the 

•fao»T  or  L,    r,    ilMCmev. 

•0-40J  1)0  OIV,   JO 

ECONOnlCS      _  _ 
DECISION  TMfoav 

TmE  aElATIONSMia  aETBEEN 

TaANsiTivf  aacrtaENCC  and  tme 
ITauCTuNE  or  the  CmoicE  saAcE, 
AD-4e)  «40       eiv,  J' 

ECONONICS 

GOVEaNMENT  iroatlGNI 

savings  NEGaESSIONS, 

•SELr-MEL»^  ANO  DEvELOrnENT 

OIV,    J» 


rcareanANrE, 

AO-401  I  I* 


ccomomic* 

hathenatical  nooels 

ConPAaisoN  or  TmE  cES 
AND  C0tB-r>0uGLAS  nODELS 

IN  ANALTsts  or  GaoaTM 
or  output, 

AD-40J  JOS  OIV.   Jr 

Innovation  and  n*«kET 
stauCTuaE, 

A0-40>  *0«  OtV,   ** 

EBENA 

"*a3  evaluation  or  laraAvENOUt 

MVPEaTONir  U»EA   IN 

EiaraintNTAL  CENEtaAL  eoena, 

A0-40S  OS*  DIV,    14 

ELASTICITT 

•EAHS  ISTauCTUBALt 

ELASTICITT  SOLUTION  or 

rLE«uaE,  ToasioN  and 

•VCKlING  or  aULTILATEaED 
•CANS, 

AD-40*  *••  OIV.   << 

(LAST IC ITT 

•ouNDAav  VALUE  raotLENS 

TME  SE"i-iNriNiTE  Elastic 


STair 


&-40S  ta4 


DIV, 


EL»STICITT 
SHIP  HULL* 

MvoaotiASTic  stuot  or 

ELASTIC  BrANS  aiTH 

A  rolL-SMAPED  APPENDAGE, 

AO-ao)  oi;        otv.   )i 

ELASTICITT 
TMEoav 

ON  THE  paiNclPLt  or 

SAINT. VENANT, 

AD-40*  la<  OIV,   << 

ELASTOMEas 

SPACE  ENVlaONNENTAt  CON0|T|«Na 
SPACE  rNviaONHENTAL  irrECTS 
ON  ELASTOHEaiC  ANO 

Plastic  hatepials, 

•0-40J  I4«  DIV,    I* 

SPACE  rNviaoNHENTAL  ErrEcT* 

ON  E|.A$TO"taS, 

AO-AO)  14S  DIV,    l« 

SPACE  rNV laoNNENTAL  ErrECTS 
ON  ELAST0>*Ea|e  AND 

Plastic   h'tenmlsi      aAoiATioN 

AT  CaTOCENIC  TEHPtaATuaES, 

AO-401  ITJ  OIV,   la 

ELEETaiC  CONNECToaS 

aELl«BILlTT  lELECTaONICSl 

OuANTir ICATION  or  ELlCTaoHlC 
ClaCUIT  CONNECTION  TCCHNieurS, 
AO-401  tfO  DIV.   ■ 

ElECTNIC  CUPPENTS 
f VCITATIOH 

EvcItation  or  NoNLlNEAa 

CU**CNTS  AND  GENEBATION 
or  MAanoNtC  aAvES  |n 

AN   ISOTaOPIC  PLASNA, 

AO-aoi   071  DIV,      J< 

ElECtpic   ruTEas 

mathEhatical    analTSIS 

AN   INVrST|GAT|ON  BP 
SOKE  SOLUTIONS  TO  THE 
SMOOTHING  ANO  PPEOICTION 
PNOBlEH, 

AD-401  aSI  DiV,   i* 

EcECTaic  tN«ULATION 

SPACE  ENViaONNENTAt  CONDITION* 
SPACE  rNy  iaoNflENT»L  EPrECTS 
ON  PDlTMEPIC  CLECTalCAL 
INSULATION, 

AD-401  14*  DIV,    1* 

ElECTBic  Poata  pbobuctidn 

SHElTEBS 

SHALL  AUXILIABT  POBEB 

wf   SHELTras, 

AO-401  III  DIV,   T 

ElECTBic  POPEP  PBOOUeTION 
SOUacES 

TBANSL'TioN  or  aUSSIAN 

PATENT!    THBEE-PMASE 

StNCmBONOI'S  CCNEBAToa, 

AD-401  1«*  DIV.   7 

ElECTBOCABOIOGBAPht 
Tmobai 

tmobacic  cage  Impedance 

NEASuBEmENTS,    ImPEOANCI 
PtETuTSMOBPAPHIC  DETtBHINATION 
or  CaBOIAC  OUTPUT  (AN 
INTEBPBETIVE  STUDTI, 

AD-«01  OS)  OIV,    |4 

ElECTBoDES 

DECOMPOSITION 

OCCOnPPSITION  or  SILVCB 


eilOE  IN  AOUEOUS  POTAttlUH 
HTDBOI tot, 

AD-40)  10*         DIV.   a 

CLtCTBOOES        _   . 

ELCCTBOLTTIC  CELLS 

ErrtcTs  or  anions  and 

CATIONS  ON  OlTGEN  BEoUCTION 

ano  evolution  beactions 
on  Platinum  electbooes, 

A0-40S  ««l  6lV.   B 

CLtCTBOOES 

GAS  OISCMABOES 

STUDT  rr  ELCCTBODE 
ATTACHMENT  BEGIONS  IN 

HIGH  cuaarNT  saseOuS 

DISChABOES, 

AO-40)  lal  DIV,   • 

ElECTBODES 

OITSEN 

BEVEBSISLE  OVTSEN  ELtCTBBOrS 
roB  ruEL  CELLS. 

A0-40S  all        DIV.   a 

IkCCTBoDCS 

PLOTiNun 

TBAHSlaTION  or  BULGOOt*" 

beseabchi   biioation 
ANO  suarACE  activItt 

or  PLATINUM  mONOCBTSTALLINC 
SPmEBICAl  ElECTBODES. 

AD-401  its        DIV,   a 

(lCCTBOOES 

VOLTAGE 

CuBBENT  DISTBIBuTION 

or  hemispmebical  electbooes 
IN  A  homooeneous  se~ispace, 

AD-40)  0«B  OIV,   «1 

tLtCTBOLTTES 

elEctbolttic  cells 
ctcle  lipe  studies 

or  SEALED  SILVEB-ZINC 
SATTEBIES. 

AD-40}  01)  OIV,   T 

ELECTBOLTTIC  CELLS 

LirE  eipectanCt 

CtCLE  LirE  STUDIES 
or  SEALED  SILVEB-ZINC 
BATTEBIES, 

AD-40)  01)  DIV.   y 

ElCCTBOnAGNPTIC  riELDS 
STATISTICAL  NECNANICS 

INVESTIGATION  or     THE 
DTNAMICS  or  IONIZED 
HEOt A   (PLASmASI , 

Ao-aoi  ))4        OIV.   <• 
Klcctpomagnptic  lenses 

ANTENNA  aaOIATION  PATTEBNS 

MCASuBrMENTs  or  rAa-riELn 

BAOIATION  PATTEBNS   IN 

TME  NEAariELD  or  a 
badiating  lens  rED 
aiTH  A  gouBau  ■ean.baveguioe, 

tD-40)  |T1  OIV,   • 

ELtCTanMAGNETIC  aAVCS 
DirraACTIPN 

Plane  pave  oirraACTiON 
BT  Thick. PIELECTBIC 
GBATINGS,   AND  ZONE  PHASE 
PLATES, 

•0-40)  01*  DIV,   1< 

CLCCTBOHAGNf TIC  SAVES 

IONO<PHEBtC  PPOPAGATION 

IflNOSPMEBIC  CMABACTEBISTICBI 
LONG  BANCE  PBOPAGATION 
STUDIES. 

AO-40)  OB*  OIV,   1 

ELtCTBOHAGNrTIC  SAVES 
PLASMA  PHVSICS 

EVCITATION  or  NONLINCAB 
CuBPENTS  and  GENEBATION 

or  HABnoNtc  aAvES  |n 

AN  ISOTBOPIC  PLASMA, 

A0-40S  071  DIV,   14 

ELECTanHAGNPTIC  SAVES 

PBOPAGATION 

DTNAMtr  NON-LINEAB  SAVE 
PBOPAGATIPN   IN   IONIZED 
MEDIA,   I),    HtCBOSCOPIC 
TPEATMENT  or  THE   iNTtPACTION 
SETSEEM  A  PLANE  itEC TPOHAONET IC 
SAVE  ANO  (N  OSCILLATIN* 
MEOlu". 

AD-40P  «B4  OIV,   IS 

DvNAHir  NON-LINE'B  SAVE 
PBOPaGATIPN  in  IONIZED 
nCeiA,    I*,   GENEBATION 
OP  LONGITUDINAL  PLASMA 
SAVES  BT  HON-LINCAa 
COUPLING  rr  TBO  MiGH-POatB 
CIBCULABl*  polabized 
TBANSVEBSF  SAVES, 

AD-401.  «S7  BIV,   14 

ElCCTBon  beams 

DTNAHlCS 

DTNAMtr  BEHAVlOa  OP 
A  LONG  THIN  ELECTBON 
BEAM  BETOHD  CBITICAL 
PEBvrANCE, 

AD-40)  07B  BIV.   B 

electbon  be«hs 
Plasma  ph»sics 

investigation  and  studv 
DP  ElEctbpn  beam  plasma 

SUBMILL IMfTeB  GENEBATION, 

AD-401  INT  OIV.   * 

MILLlMfTEB  SAVE  eoMPOatNT 

DEVELOPMENT  iBEAM-PLAShA 

AMPLiriEBI , 

AD-BO)  14«  OIV,   a 


ClCCTBON  BCAnC 

SELDINC 

»LtCTBDN  BCAH  TCCHNIBUtl 
roB  r«BBirATlDN  ANO 
•8SCMBLT  or  pabts  roB 
CLCCTBON  TutCS, 

AD-40)  07»  BIV.   a 

ClCCTBON  OCnsITT 

ATHOsPHCar 

iNVCSTISATieN  OP  CNCMICAt 

KiNCTics  or  atmospncbic 

BCIOnIZATION, 

AD-ae)  10*       OIV,  1 

Clectbon  tube  pabts 
pboductidn 

electbon  bear  tccnnibucs 

PSB  rABBICATION  ANB 

4SSCHBLT  pr  Pabts  pbb 

ClCCTBON  tubes, 

AD-40)  07*       eiv.  a 

CbCCTBOH  TuaCS 

iNOUSTaiAL  PBODUCTIBN 

PBODUCTIBN  CN«IhCCB|N« 
nCASuBC  POa  TUBC  TTPC 
7SB7, 

AD-40)  )«*  piv,   a 

CkCCTBoN  TUBES 

nicaesAvc  pbcbucnct 

MtcasSAVC  aCCTIPICATION 

ov  vacuum  tubcs, 

AB-4B)  IBI  DIV,   • 

clCctbonic  pouiphcnt 

•UlOtO  MISSlLCS 

tbanslation  or  soviet 

BESEABCHI   BADIOELECTBONieS 
or  GulOEO  MISSILES, 

AD-ao)  )*4       elv.   IP 

TBANSLATION  OP  SOVIET 
BCSCABCHI   BAOlOCLCCTBONieS 

OP  suiece  hissilcs, 

AB-4D)  )*4  BIV,    tl 

CbCeTBOMIC  SSITCHCS 
rCBBlTCS 

s.iTisjs:"""  '•"  "•"'" 

AO-40*  101       ei«,  0 

CkCCTBONS 

MAGNETIC  rtCLOS 

MAGNETO. IONIC  TmCOBT 
roB  •MASS-AN|SOTaOp|C* 
CLCCtBONS, 

AO-aOj  0B7  BIV,   IS 

CLECTBoPHoarsis 

NEBVE  riBPBS 

TBANSLATION  or  BUSSIAN 
BESEABCHI   APPLICATION 
or  The  ASABAGAb  electbopmobc- 
TIC  methop  to  isolation 
op  solublp  PBOTEINs  In 
NEBVC  TtsauC, 

AO-40)  li*  o|»,   ,4 

ELLIPSOIDS 

ELECTBOHAKNCTIC  BAVE  aEPLECTinNS 

STUDICK  IN  BaPAB  CBOSS 
SECTIONS  «LI>I  DirrBACTION 
AND  SCATTraiNG  BT  BESULAB 
BBBIES  till   THE  PBOL'TC 
SPHtaoiD, 

AD-AO)  Oil  BIV,   * 

cncapsulatibn 

space  envibonhentak  conoitton* 
SPACE  rNviaoNMENTAL  crrccT* 

ON  pottino  compounds, 

AO-40)  )7I  DIV,    I* 

CnCbst  cONvrasiON 

MASNeTOMrnaoDTNAHicS 

bcseabch  on  ncs  concepts 
In  Cncbgt  ConvCBIIon, 

AD-401  1)1  BIV,   7 

cneb«v  eoNvrasiON 

TBAasPOBRATIONS 

TBANSLATION  OP  CIECHDSLOVA* | AN 

beseabch,   ruBTHCa  pbogbess 

OP  SOVIET  SCICNTIStS 

On  dibcct  tbanspobhation 

OP  HtAT  INTO  CLCCTBleITT, 

AO-40)  )««  DIV,   » 

CNSINCCSINO  PCaSONNCk 
BIOPNVSIC* 

CNalNCPBlN*  IN  *ISMCeiC*L 
aCSCABCM, 

AO-aO)  140  OIV,    |4 

CBUATIOnS 

NUMCBICAL  ANALTSIS 

numebical  solutions  or 

PUNCTtONAl  EOUATIONS 
BT  MtANS  or  LAPLACE 
TBANsrOBH.VI  I  I   ThC  MCLLIN 
TBANSrOBM, 

AD-40i  ISS  DIV.   |1 

IONIZATION  IN  APTEBBUBNINC 
BOCKCT  ClHAUSTt, 

AD-*0)  1*7  DIV,   IT 

CIPLDSIVE  MATCalALS 
COMBUSTION 

STuOT  Pr  THE  COMBUSTION 
OP  A  SBANULAB  EXPLOSIVE' 
ST  ObSEBV«T|ON  or  STBESS 
SAVES  IN  subbounoins 
LUCITC, 

AD-aO)  >0I  OIV.   11 

CIPLOSIVC  HATCaiAkS 
DCTOMAT ION 

LOCATION  DP  TMC  CHAPMAN- 
JOUOUET  PLANE  POa  A  GBANUkAS 
EIPLOSIvC  BT  THC  CPPCCT 


■LI -nu 


OP  ABCA  INCBCASC  OH 

OCTONATION  VCLOeiTV. 

AO-401  IBO  DIV, 


<» 


ll^kDStVES  INITIATOBS 
tAPCTv  Devices 

BADio  raeeuENCT  attehuatsbb 

Jo*  rLECTPOEIPLOBIvC 
OfvlCES, 

AD-*0)  171  OIV.   «» 

CIPOBUBE 
MCAT 

MEASuBPMCNT  or  PMVSIOLOSIC 
f»AP8BAT|VC  BATCa  LOSS. 

AO-40)  alB  4|v,    14 

ACCUBATC  BIGHT  ASCENSIONS 
PBB  »17  BtOlO  SOUBCEs, 

AD-40)  fOS  OIV,   1 

CTCOLASStS 

ADAPTATION  IPHTSIDLDCTi 

colOb  niscaiMiNATlON 

•ITHOUT  CMBOHATIC  VISION 
IMD  BEACTIONS  TO  BCABINC 
'•ISH  GLABSCS, 

AO-aO)  0)1  DIV,    14 

PACSIHIlE  COMMUNICATION  STSTEMS 
METtOBOLOStCAL  SATELLITES 

MrTEBOLOGICAL  SATCLLITC 
•BOUND  PlrTUBC.BcCEl VEB 
rOB  ABMT  MOBILE  USE. 

AD-401  )aa       eiv,  a 
pattv  acids 

MONOMOLECULAB  riLNS 

PaOPEBTIES  or  MONOLATEBS 
IP  OMECa-HONOMALOGENATcD 
PATTV  ACins  ANO  ALCOHOLS 
AeSOBBCO  ON  BATE*, 

AD-ADS    )I0  DIV.        « 

PCOBDClECTBIC    CBTSTAiS 

ramupactubinc  hethBos 
pboduction  cngiweebing 

RCASwBt  ON  TTTBIuM, 
IBON,  GaBNET  SPHEBCS 
BOB  USE  A*  PoaEB 
LIMITCBS, 

AD-40)  107  OIV,   0 

'If CBS 

•CPLCCTION 
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A0-4ei  If 


OIV. 


HCAT  TRANSFER 

STAGNATION  POINT 

VORTICITT  AMPlIPICATION 
In  stagnation-point 
PkOR  ANO  ITS  EFFECT 
•N  HEAT  TRANSFEa, 

A0-4el  101  01*.   « 

HEATERS 

SASOkINC 

CiTAkTTie  CONtuSTION 
HCAT  SOURCES  FOR  TMCRMAk 
CNCRCV  CONVERTERS. 

A0-4ei  «4«       eiv.  T 

MUNAN  ENSIHrCRINC 

HOeCkS  ISIHUkATIONS) 

ASICSSIHS  HUHAN  FACTORS 
REOUtRCHCNTS  IN  THE 
TEST  AND  EVALUATION  STAGE 
OF  SySTCh*  DEVELOPMENT, 

Ae>4Dl  10)  DIV.   «• 

ASSCSSINC  HUMAN  FACTORS 
•EOUIRCnENTS  IN  the 
TEST  AND  FVAkUATION  STACC 

OP  SvtTCna  oevelopnent, 

AD-*ei  lea       oiv,   t* 

HTORAUklC  PkUIOS 
PIRE  SAPCTT 

OE*CkOPNCNT  OP  PlaC-aCSISTAMT 
■ATCa  BASF  HTORAUklC 

PLuie. 

A0-4es  IRB  01*.    I« 

HTORAUitC  FLUIDS 
SUOhIrInC* 

Fiat  aFsiSTANT  HYOaAUkIC 

FLUID  ran   suonarincs. 

AO-BOl  t4S  01*.    I* 

HTORAUklC  SrRVOnCCHANIfHS 
DESIGN 

TRANSkATION  OF  auSSIAN 

atsEaaCM,   HToaAukIc 
AHPLlFICR, 

Ae>40>  ««(  DIV,   14 

MTOaoCARDONa 
DISSOCIATION 

iDN.NOLCCUkE  REACT  IONS 
OF  CTHANII   DISSOeiATIDH 
OP  Ethane  IONS  forned 
In  Cmarsc  CiChansE 


collision*  rITM  POSITIVE 

■»Bs. 


lefi 


AD-4eS  DJ7 


01*. 


MTDReCARBDNa 

NABS  SPCCTRUM 

HiBH.petSSURC  HASS  srCCTRDHCTDIe 

■TUDT  OP  NCOPCNTAMC, 

AD-4ei    1|«  Blv,        < 


njiL-nr 


NVPCRSONIC  PLDR 
CAS  lONtXAtlON 

BEAKLT  lONIXEO  NDNEOUILlaatUH 
VISCeUS  SMOCK  LATER 
ANO  ELECTROSTATIC  PaoBE 
CHABACTEaiSTICS. 

AD-4e9  I4B  DIV.   ** 

MVPCRVCLOCITY  paejccTiLes 

PCNCTaATION 

Effect  of  nECMAMicAk 
paoPcaTlEs  of  nCTAki 

on  HtPCRVFLOCITT  PENETRATION, 
AD-401  «B7  01*.   If 


MtOROOYNAHICS 

UNDERBATEP  OBJECTS 

CohFLETE  EIPRESSIONS 

For  the  g*av it^tion^l 

•  NO  BuOY^f'CY  roact  TIBMS 
IN  THE  EOl'^TIONS  OF 
NOTION  OF  •  SUBHCRCCO 
DODY, 

•0-409  0<0  DIV.   « 

NVDaoPAlkS 
CAVITATION 

T*e-B|MENSIONAL  SUPERCAVITATINC 


PkATt  OSCILLATING  uNOEa 

-  -upFace, 


A  FPEE-S 

AD-4e*  140 


OIV. 


HvDaoPeiLS 

CONPIGUatT ION 

••KI  SuavETS  BEHIND 
HYDagFO I L-STaUT. NACELLE 
CONFlGUaATIaNS  -FOR  APPLICATinN 
TO  TMt  AGIEH), 

•0-401  04*  DIV,   « 

MVDROFOILS 

FLUID  OyNAHIC  properties 

UNSTEADY  LOADS  ON  MTOROFOIkS 
INCLUDING  FREE  SuaPAcE 
CFFCCTS  *fO    CAVITATION, 

AO-401  «<I4  OIV.   « 

HveaoFoiLS 

FLUTTER 

EVPtRIMENTAL  STUDY  OF 
NVDROELASTie  INSTABIklTIES 
DP  FINITE  SPAN  MTDROPOILS 
UNOCa  CAVITATINS  CONDITIONS. 
AD-401  *4S  OIV,   « 

MvOaoFOILS 

HVOaoDYNAMICS 

HYOaoELASTIC  STUDY  OF 

Elastic  bfams  *ith 

»  POlL-SH«PtO  appcnoace, 

AD-401  017  olv,   it 

MTDaOCCN 
CATAkTSIS 

CATAkTST  FOa  THC  PaoHOTIDN 
OF  The  PAPA.oaTMO 

Shift  of  hydpogen, 

AD-401  ISO  Dl«.   a 

NTOaOSEN 
LASERS 

PaOGaESS  TORARO  A  NEON-HYDRO- 
6EN  LAsea  ANO  APPLICATIONS 
OF  OPTICAL  PUMPING  FOP 
LASER  CROaS-noOUkATION, 

AD-401  <0S  OIV,   it 

nvdrostatic  PRCSSURE 
OCEAN  BOTTOH 

PRACTICAk  ASPECTS  OF 
OCEAN  OOTTON  PRESSURE 
STUDIES, 

AD-4eS  «|1  01*,   < 

iNDySTRIAk  POUIPNCNT 
DCSICn 

PRODUCTION  ENCIMrCRIMC 
HEASURE  FI»R  TUDC  TYPE 
7fB7, 

AD«401  laa  01*.   0 

IMDUSTRIAk  POUIPNCNT 
ELASTIC  COATINGS 

TRANSkATION  OF  A  RUSSIAN 

PatCnti   apparatus  for 
applying  plastic  coatincs 

To  ARTICkFt, 

AD-40f  *«7  OIV,   14 

INDUSTRIAL  PLANTS 
VULNERABILITT 

RCDUClNC  THE  STRUCTURAL 
VULNERABILITY  OF  FOOD-PROC- 
ESSINS  PLANTS  TO  THE  SlAST 
AND  THERNAL  EFFECTS  OF  HUCkfAa 
■EAPONS, 

AD-40f  117  DiV,    |I 

INDUSTRIES 
CCONOnlCS 

INNOVATION  AND  NARRET 
STRUCTURE, 

AD-4ei  «0«  OIV,   Jf 

mroRHATlDN  RCTRICvAk 
SIBklOCRAPNICS 

SASIR*  ISCNI-AUTOHATIC 
SIOkieSRAfHIC  INFORHATION 
•CTRlEVAk,  SECOND  VCRSIONI 
OOCUHENTAtlON,   VOkUNE 

AD-40S  114  01*,   JO 

SA0I8«  ISEM|. AUTOMATIC 
BIRLtOCRAeHIC  INPDRHATleN 
RfTRIEVAL,  SECOND  VCRSIONl 
DOCUMENTAf ION,   VOkUHC 

AD-401  117  01*1   >0 

mPRARCO  SPECTROSCOPT 
SINSkC  CRVSTAkS 

PAR  INPRARCO  SPECTRA 


111-9 


OP  Cw  HAklbCS,  cu*a. 
RUST,  AND  ALKALI  MAklDCS 
IN  A  BIOE  RANGE  OF 

TEMPERATURES, 

ad-401  oj«       OIV,  at 

INJECTION  CUIOANCE 
OOOSTeR  HnTORS 

A  BOOST  CUIOANCE  SCHCMC 
FOR  FOLLOPING  A  TR^JCCTORT 
PaOFIkt   ANO  SATISFYING 
INJECTION  CONSTNAINTs, 

AO-40*  *«a  Dl*,    I* 


INSECT  REPElLANTS 

PHARhACOLOGT 


OtVtLOPMtNT  OF  AN  DRALL* 
EFFECTIVE  INSECT  RCFCLkCNT, 

AD-401  lia  DIV.    |4 

INSECTS 

•ISklDCRAPHIES 

CURRENT  REFERENCES  IN 

MCDICAk.ENTDHOLOGT  FROM 
RUSSIAN,  CENTRAL  AND 
EASTERN  EUROPEAN,  AND 
CHlNESt  LITERATURE, 

A0-4ei  04*  DIV,    |4 

INTEGRAL  TRANSFORMS 
EOUATlONS 

NuMERICAk  SOkUTIONS  OF 
FUNCTIONAL  loUATIONS 
BY  MEANS  OF  kAPkACC 
TRANSPORM-VII t  THE  MCLLIN 
TRANSFORM, 

Ae-401    US  DIV,        |S 

iNTCCaALS 

NUMEalCAL  ANALTSIS 

SOME  CrNSIDEaATfONS  |N 
PBACTICAL  COMPUTATION, 

AD-40)  *B<  Dl*.    I* 

INTCCaAkS 
THEOaCHS 

iNTaOOUCTION  TO  THE 
riCARD-LCFSCHITZ  TmIOREH, 

AD-40!  1*0  OIV.    I* 

INTEGRATED  CIRCUITS 

ANAkoe-TO-DlelTAk  CONVERTERR 

OEyCkOPMENT  OP  AN  InTICRATED 
CIRCUIT,  TIN-BIT  ANALOC-TO- 
DICITAL  CONVIRTER. 

AO-401  aiS  OIV.   1" 

iMTCCRATte  CIRCUITS 
TRANSISTORS 

CNSINEPRINC  SERVICES 
On  TRANSISTORS, 

AO-401  ISS  OIV.   0 

intesrators 

DESIGN 

eiPIN,  A  DieiTAk  post-intesrator. 
AD-4e9  la«  DIV.   J« 

Internal  combustion  engines 

ElPCalMCNY^i,  D«TA 

translation  of  aussiah 
researchi  plor  of 
cas  in  thf  channel 
op  an  a«i<l  friction 
tursinc  avb  development 
V   Flame  tFTta  ignition 
sy  st*oilieeo  and  nOnstabilufo 

ELCCTaiC  SPARK, 

AO-401  aOe  DIV.   <7 

ION  CKCHANCr 
PHASE  STUDIES 

DiSTRIPuTION  OF  ALKALINE 
Earth  ano  rare  iarth 
SOLUTES  IN  THE  NA*0-S*OJ- 
NACL  STSTFn, 

Ae-401  IB*       DIV,  a 

IONOSPHERE 

CHARGED  PARTICLES 

TRANSLATION  OF  RUSSIAN 
RESEARCH)    ALTITUDE  DISTRIBUTION 

OP  ChargEp  particles 

In  TmE  atmosphere  AND 

Transitional  region  stTRitN 
oktcen  and  neliuh  ionic 

LAYERS  AS  determined 

0*  Satellite  'kosmos-*'. 

AD-401  lil  DIV.   I 

IONOSPHERIC  PaePAGATION 
EkECTaOHACNCTIC  RAyCS 

Ionospheric  characteristics! 
long  range  propagation 

BTueitS. 

A0-4ei  OBR  DIV,   < 

ionobphiric  propagation 
freouenct 

FliEO  ANO  VARIABkE 
FREOUENCY  PUkSE  TPANSMISSION 
AT  OBlIOUF  lONOSPHialC 
INCIOENCE, 

AD-4eS  OaS  DIV,   0 


JAMAICA 

structural  ceologt 

Origin  and  myoroloc* 
of  caves  in  the  (mite 
limestone  of  north  ccntrak 

JAMAICA. 

AD-Ros  »»^  Olv.  a 


JCT  ENCINES 
VIBRATION 

VlSRATlDN  ANALTSIS  PROCRAN 
To  DEVELOP  NCTMOOS 
POR  elASNeSIMC  VISRATIONAk 
PROBkEMS  IN  JCT  ENCINES. 

AD-ROl  lal  DIV.    I 


jrr-MAN 


Meo^MOLeCT  or  unitaslC 
■«VC<  IN  •  ■*«eckiNic 

"'*^*»o-»oi  "Jl        oi»,   « 

J?T  »P»t«0|NC  CM»«»CTf»HTie« 

*T  rncssu*!  altituocs 
or  lio.ooe  to  »»o.ooo 

'"^;b-»oj  i»i        oiv.   • 

JCTf 

SUrCatONIC  fLO* 

iNvc«Tia*tieM  or   thc 
rL0»   »N0   r»»6   Due  _..„. 

t5  sureKfONic   Jtrs  oneM»«ciiio 
ursT*t*n    INTO    »    lorlNSONlt 

"•°";o-»o!i  »••  0I».    • 

JO*    «N>LTSI< 

o»T»  r«oer»$iN«  tTiTCNs 

USINS  xtNK-SCNfC  C**0* 
rON  COLkCrTlNS  0CCur*TI0N*L 
INrONNATieN, 

•D-kO«  lot  DIV.   J" 

JO*  tN*l,TllS 

^'*SU»c!l¥tSeilT  JOO  OC«ISN-«N«LT«|t 

or  4N0UNT  or  iurtNvi«o«M 

4UTHe*ITT, 

*0-*0»  l*N  OIV.   <> 


K IOHCTS 

•tOOO  CI«fUL»TI0N 

nccMtNisn  or  AuTeatauk^TioM 

In  T«C  INT»CT  «IONeT. 

•B-*0>  N|7  OIV.    I* 

KtTlTNoNS 

f LttT«o>«»eNeTic  rNoriKTics 

INvtSTI0»TI0N  or  t'Nftt-*'*"*!. 
TN*VCLINe-«*VC  TUSCS. 

*B-*ei  **o       OIV.  • 
k««r« 

CLiNATOlOOT 

conrADisoN  or  ni«t 

•*k*NCC  or  k*KES  IN 
•INTIN, 

HO-kOJ  INT  OIV.    i 

l.»''IN»TfO  rLniTies 

xrcMtNlcoL  raorCNTiEs 

NrTHoD*  ro«  ev»i.u»T|ii« 
TeNsiut  •"B  cONr»c»sivt 
rNorr»Tir«  or  ri.«STie 
L'niNaTrs  NCiNroNcen 

■TTM  uNNOvCn  6k*SS 

risCNS. 

•D-40t  ••*  OIV.    I* 

ttniNtTCS 

sr»ee   tNvt»ONfiCNT»k   conoitibn* 
»r«ct   rNviN0N(«f NT«t   crrttTN 
ON    L«nlN*TE«. 

IkO-tOi     370  DIV.        I« 

k*NOINe     6C*> 

SATCkLlTCf  l*NT|rtcl*L) 

fATCLLlTC  LANOInS  CONTNOL 
STSTCN  uTIUIZlNC  o**e 
NODUl'TION, 

*D-»01  IJN  OIV.    It 

CONTriTU'L  DCTtNN|N*CT 

la  krSNicrici'i   eatuNtN, 

•D-*0S  *70         div,   j* 


OtTtcTONS 

orriniTCo  coMfNCNT  orTie«L 
atceivCN  TCCMNiouCs. 

*o-*e3  «?■        OIV.   * 

G<SC« 

TN*NSL<TtoN  or  ciceHO«LOv»iti»n 
•csr**cMi  a*s  L*tc*s. 

*0-40y  •»■«  OIV.   ** 

k*<("* 

OrCNlTlON 

rN06NC<S  T0»««0  »  NfON-MTONO- 
6fN  L'StO  *N0  *rrLIC*T|ONS 

or  orTie»L  roiriNO  ro* 

L*SC«  CNO<l>neDUk*TtON, 

«e-401  N05  OIV.   *' 

""'orTie^k  eouirHiNT  conponsnt* 

'•SSIvr  k'SCN  0-««ITCH|N« 

■r  NEONS  or  vicToNI* 

•  kl/r     CO*TFD     rlk"S     ANO 
CNT^TOCTi^lNt     SOkUTIONS, 

*D-*0*     IIS  Div.        «* 

k*sr*< 

OrTIC*k     l"»«tS 

UkTII«$rN|C     kISMT    SCANNIN* 

*we  ocTivr  orTiCAk 

IHAelNfi  STSTCN. 

*D-401  et<)         DIV.   • 

k*SC«« 

■CCnNOINO  fTsTCHS 

COMCNCmT  kleHT-NCeONDING 

TfCNNiaufs. 

*0-»0S  iOS  OIV,   i 

k*S(l« 

»tr»»eT|vr  inoci 

VtNIATTON  or  NtrNACTIve 
INOCl  OUNINS  kA*CN 
OrCNATlON. 

*o-*es  Nfo       OIV.  2t 


kASC** 

scnieoNoucTo*  Dcvieci 

T»«Ntk*TieN  or  CZtCHOSkOVAKIAN 
MCtCANCMI   ICMICONDUCTIVC 
kAKNS. 

AD-40*  ««J  Div.   << 


ioklD  »T»Tt  PMT«|e» 

SOkID  lT«Tr  k*IC"  ClPkOM'TIOMt. 

*i-*ei  US       OIV,  i* 

kAUNCHlMC  tlTM 

raiSATc* 

HltSlkF  k*UNCHlNS  SDNC 
roN  TMt  USS  CDONTZ  lOkS-*). 

*D-*OS  SID  DIV,    I* 

kC*DCK«Nlr 
ATTITUOCS 

ArPktCATioN  or  *  NC* 

tV«TCN  or  INTERACTION 
ANAkVSIt  TO  TMt  HtkATIONtMIr* 
•CT«CCN  krAOK*  ATTITUDCS 

AND  BCHtvioN  IN  rwotkcn 

•0kVIN6  ONOurt, 

*D>*OS  otl  DIV.   <* 

kCADCNlHl* 

DCCISION  NkKlNC 

THE  (rrccT  or  tTHUCTUMAk 
AOtTNACTNrS*  IN  | NTCNPCNSONlk 
STINukt  DM  THC  kCADCalMir 

AD-40S  |T»  '        OIV,   «« 

kCANNINC 

coNDiTioNre  Ktrkci 

tOCIAk  STinukI  AND 

PNOvifiONtk  ■ciNrONCencNT. 

AD-AO>  NAT  DIV.   t* 

kBPTONj 

PAIN  PRODUCTION 

NCUTNINO  PNODUCTIOM  DP 
ktPTON  PAINJ, 

AD-AOS  SSI  PlV.   SD 

kOlC*  ANTILkC* 

*|N  TRANSPONTATIDN 

Ai*  T«»NSPo»T  In  tmc 

kCSSt*  ANTIkkES, 

AD-AOS  SAO  DIV,   J« 

ktONT 

SCATTCNINC 

NANCE  or  PNACTICAk 
VAklDITT  rr  THE  DEDVE 
AND  THE  NATkEICH  EOUATIONf 
ro*  OETENXININC  NOkECUkA* 

■eismts  rpN  lIcht  scatte«in« 

AND  nETMOrS  ALkOaING 
A  klHITED  ClTENtlON 
or  THIS  PANfiE. 

Ao-AOS  OOS  OIV.   < 

ktCHTNING 

ATHOSPHEalCS 

aEkATIPNt  DETNEEN  klGHTNINA 

oisCmapge^  and  oirrEaENT 

TTPE«  or  NUSiCAk  ATHOtPHtaif », 
A0-Aa3  OS*  OIV.   i 

klGHTNING 

CkECTNIC  niSCHANGES 

klGHTNINS  eilCHANOEl 
NEkATIONSHlP  OETPEEN 
klGHTNING  STROKES  AND 
riEkO  DtSTRIIUTIONS, 

AD-AOI  JO*  DIV,   i 

klGHTNING  ARRESTERS 
AIRCRArT 

klSHTNING  PROTECTION 
MEASURES  POR  AIRCRArT 
ruEk  STSTrMS. 

AO-AOf  tJS  DIV.    I 

klGHTNING  PROTECTION 
KEASURES  rOR  AIRCRArT 
PUCk  STSTrHS, 

AO-AOS  SJJ  DIV.    I 

k|M|TE>S 

HANUrACTUPINC  HETHODS 

PRODUCTION  ENGINEERING 
HEASUPE  ON  TTTRIUH. 

IRON,  garvet  spheres 
roR  USE  AN  porer 
kinlTERf . 

ao-ao^  sot        div.   • 

kIMC  SPECTRUM 
PkASHA  nEPIuH 

COUkOHN  APPROXlNATION 
OSCIkkATOP  STRENGTHS 
or  SPECTRAk  klNES  PRON 
kIGHT  AND  HEOlun  EkENENTS, 

ad>ao«  sis        div,   i< 

klOUEriEO  GASES 
htORoGEm 

CATAkTCT  rOR  THE  PROHOTinN 
or  THE  paRa-oRTho 
SHirT  or  HTOROGEN. 

AD-AO^  ISO  OIV,   « 

klOUEriEO  GASES 
PHASE  STuriES 

A»CON-l«<TGEN>NITNOGEN 
THREE  CON'ONENT  STSTEH 
CiPERinENTAk  VAPOR-klOUlO 
COUlkl**l"N  DATA, 

AD>A01  ISI  DIV, 


ii 


kteulD  HtTAk  COOkED  REACTORS 
CREEP 

•lAAIAl   CREEP  or  NATlRIAk* 
IN  klTMIUHl    OEVEkOPNENT 
or  APPARATUS  AND  TRIAk 
•UN  alTH  TTPC   SONk 
STAINkESS  STEEk, 

AD-A01  IN*  OIV.   SI 


kITHtun 

klOUID  nCTAk  COOkANTt 

OiAIIAl  <RCCP  OP  nATCRIAkt 

IN  klTHIU"!   OCVCkOPNENT 
or  APPARATUS  AND  TRIAk 
•UN  alTH  TTPE  SONk 
•TAINkESS  STEEk. 

AO-*e>  IN*       DIV,  SI 

LOADINa  INCCHANlCSl 

nsEAs 

ApPkVlNG  CN«INECR|N« 
MECHANICS  SOkUTIONS  TO 
OePkECTIONS  or  STATICAkkV 
kOADED  COPkANAR  riOCRS, 

AO-AOS  ION  01*,   <t 

LOG  PERIODIC  AnTCNMAI 
DESIGN 

kOG-PEPioDic  rokoeo 

nOMOPokE  ARRAT. 

AO-AOS  l*T  OIV.   0 

T*ANSkATION  or  CAST 
SERN«N  RENEAaCHI   PMTSICAk 
DESIGNS  AuO  ElAHakES 

or  ApPkiCATioN  or  prcoucnct- 

INOEPENDENT  ANtCMNAS, 

AD-AOS  «S*  DIV.   • 

LOGISTICS 

CeuCAflON  .  ,._. 

SURVET  OP  SHORT.  kOSISTICt 
HANAGEHENT  COURSES  alTHlN 

The  oeparthent  or  depensC. 

AO-AOS  it*  OIV,  as 

luORICants 

•adiation  damage 

ErrECTN  or  REACTOR 
•ADIATION  ON  A  CERANIC-OONDce. 
A  RESIN-SONDEO,  ANO 
A  HETAk-HATRII-DONDEO 
tOklO-rlkP  kUORICANT, 

AD-AOS  NNl  DIV,    |N 

crrECTs  or  reactor 

RADIATION  ON  Hll-OIS 
IH|I.PMENO«TPHEN0ITI 
BENZENE  USED  AS  A 
kUBRICANT  IN  A  HIGH-SPEED, 
HtGH-TEHPfRATURC  BCARIMG-RIt, 
AD-AOS  NNN  DIV,    I* 

LUBRICATION 
JET  ENGINES 

kUBRICATION  or. TURBOJET  ANO 
TURBOPROP  ENGINES, 

AD-AOS  S*e  DIV,   ST 

"Si^S^irSSilT  TR.jCCTO«ICt 

ECkiPsr  pRAcTioNS  roR 
sun-stnchponous  orbits, 

AD-AOS  tSS  DIV,    !■ 

nacmines 

vibrators  ihcchanIcali 

TRANSLATION    or     A    iiUSBIAN 
PATENT!        APPARATUS    POR 

APPkTiMG  PkASTic  Coatings 

TO  ARTICkrt, 

AO-AOr  ««7  BlV,   SA 

haGNESIUN 

CHEHICAk  ANAkTSIS 

.ESTIMATION  or  TRACE 
Ak,  N«,  AND  SI   IMPURITIES 
BT  rkUORIHETRIC  METHODS, 

AD-AOS  SIS  Olv,   * 

MAGNESIUM 
SEPARATION 

Estimation  or  trace 

Ak,  "G,  and  SI  IMPURITIES 
BT  PkUORIHETRIC  METHODS, 

AD-AOS  SIS  Olv.   « 

MAGNETIC  riEkOS 
CkECTRONB 

MAGNETO-IONIC  TmCORT 
POR  'MASS-ANISOTrOPIC 
CkCCTRONS, 

AO-AOS  OBT  BlV,   tS 

MABHCTIC  RECORDIMB  STfTCMS 
PRESSURE  SAGES 

PEAK  kPAO,  SEkP-RCCORDINB 
ON. STRUCTURE  STRESS 
GAGE, 

AO-AOS  nat  olv,   B 

MAGMETOHTDRPOTNAMICS 

rkuio  rkO" 

CRlTICAk  SURVET  or 
MAGNETOrkUlD  DTNAMICSI 

MAGnETOHTDRODTNAMIC  CHANNCk 
PkORS, 

ao-ao*  sba       div,   « 
hagnctomtdrodtnamics 

PORER  SUPPklCS 

RESEARCH  ON  NER  CONCEPTS 
IN  ENERGT  CONVERSION. 

AO-AOS  ISS  OIV,   7 

MAlNTAINABIl ITT 

EkECTRONir  EBUIPHENT 

MtlNTAINABIklTT  PREDICTION 
OP  EkECTRONIC  esUlPMCNTI 
MCTMOOS  AND  RESUkTS, 

AD-AOS  «N|  DIV,   B 

MAINTENANCE 

MANAGEMENT  ENSINCCRlNB 

MAINTENANCE  POklCICB 
rOR  STOCHASTICAkLT  PAlklHB 
EOUIPMCNT, 

AO-AOS  ttt  DIV,   S* 

MANAGEMENT  CONTROk  STSTEMS 
COSTS 

METHODS  POR  EVAkUATIOM 
OP  THE  PERT/COST  MANAGEMENT 
BTSTCM. 

AD-ABS  «<f  DIV,   SA 


m-io 


MANAGCmCHT  PHOINCCalNG 

automation 

nanabchent  bccisions 
to  automatc, 

AO-AOS  I*N  Bl*,   «4 

MANASEMCMT  PkANN|NG 

MATHCMATICAk  PREDICTION 

MARieV  CNAIN  THEORT 
APPklCD  TO  THE  PREDICTION 
OP  NETIRCMENT  RATES. 

AD-AOS     no  BlV,        <« 

MANSANESC 

SPECtrlC  HEAT 

maonctic  entropt  op 

AkPHA  HANGANCSC. 

AB-40S  SIS  DIV.   |T 

MANPORCR  STUDIES 

INOUSTRIAl  TRAININB 

STUDt  Pr  PACTORS  IN 
•ORKERS-  nCCISIONS  TO 
PORECO  RETRAINING  UNOER 
THE  HANPOPE*  DEVEkOPMENT 
AND  TRAINING  ACT  OP 
IRAS, 

AO-AOS  •!•  BlV,   ti 

NARTENBITE 

PRACTURE  IHCCMANICSI 

Investigation  or  suscEPTiBiklTv 

OP  NtSM  STRENBTH  MARTCNBITIC 
STEEk  AtkSTS  TO  STRCSS 
CORROSION, 

AO-AOS  SI*  DIV.    |T 

NASCRS 

ACOUSTIC  POOPC^TICS 

PHOMBN  intcractions  in 

CRTSTAkS, 

AD-AAS  «N7  biv,   t* 

MASC* 


sc»! 

MiCiORAVC  RCBCARCd 


RESEARfH  INVESTIGATION 
BIRECTED  TOrARO  EITCnOING 
The  uSEPUk  RANGE  OP 
THE  EkCCTRBNACNCTIC  BPCCTRUH. 
AD-AOS  «<A  BlV.   is 

MASS  SPfCTROICOPT 

MTBROCARBONt 

HISH.PRCBtURC  MASS  SPECTROMCTaie 
STUBT  6P  NCBPCNTANC. 

aD-ABS  SIN  OIV,   * 

HATERIAk  POPmINO 


TfRIAk 
"CTAkS 


INVESTIBATION  OP  STRUCTURAL 
OAMASC  IN  HCTAk-PORMING 
PROCCSSCS, 

AB-ADS  «0«  Olv,   SA 

MATERIAk  PORMING 

•OkkING  IMCTAkkURSTI 

STUOT  or  THC  rCASlBlklTT 
or  APPkTING  UkTRASONIC 
ENERGT  TO  THE  ROLkING 
PROCESS  POR  SHEET  mETalI, 

AD-ABS  |7S  Bl«,   *A 

MATERIALS 
PROCESSINB 

HATERIAk  PROCCSBlNS  ANO 
Phenomena  INvESTIBAT t DNS 
POR  PUNCTtONAk  CkCcTRONIC 
BLOCKS, 

AD-AOS  I7A  01*.   B 

HiThCMaTICAL  LB<iC 
LANGUAGE 

COMTCITUAL  BCTIRNIHACT 
IN  LeSNICPKI'S  BRAHMA* 

AO-AOS  (70  6|V,   J* 

MATHCMATICAk  kOBIC 
MUMCBICAL  ANALTSIS 

TRANSLATION  OP  RUSSIAN 
■CSCARCHI   hathChatical 
LOGIC  AND  numCRICAL  ANAkTBIS, 
AO-AO]  SSI  DIV,    is 

"*ms*ii$^rbS2if,N, 

TRANSLATION  OP  luSSI 
■CSEARCHI  NORMAk  AkOORITMMB 
ANO  RECURRING  FUNCTIONS, 

AD-AOS  SSS  Olv,    |f 

naTmEnaTICAL  HOBCLt 
CCONBMICB 

COMPARISON  OP  ThC  CES 
AMB  COBB-rtOUGkAS  MODELS 
IN  ANAkTSIS  or  GRORTH 
BP  OUTPUT, 

AD-ABS  SBB  BlV,   Jl 

MATHEMATICAL  MBBCLB 
GIMBALS 

MATMCMATICAL  CIPaCBSIOMf 
POR  THC  GIMBAL  ANBlCS 
OP  A  BOLL  STaIlC  PlATPOOH, 


AN 


AD-AOS  S7« 


OIV, 


MATMCMATICAL  MODCLS 
S.MATRIt 

THC  DCVCLOPHCNT  op 
THC  CoVARIAttCC  MATRII 
POR  STSTEH  PCRPBBMANCE 

CVAkUATION. 

AB-AOS  IVS         tOIV, 


I* 


NATMCMaTICAL  PaCBICTIOH 
NAlNTAINAPIkITT 

HAlNTAINABIkITT  PBCBICTION 
OP  EkECTRONIC  EBUlPNCNTI 
MCTHOBB  AND  RCSULTS, 

AD-ASS  SNI  OIV,   B 

MATMCMATICAL  PRCOICT|ON 
OPTIHIZAT tON 

AN  INVESTIGATION  OP 
BONC  SOLUTIONS  TO  THE 


fneOTHINC  AND  •■CeiCTIOM 
••OBLCH, 

ad-aos  nbi       div. 

«athcmatical  prcdiction 
statistical  distributions 


s« 


On  PREPICTION  in  Thc 
•IVARIATE  NORMAL  DISTRIBUTION, 


AD-AOS    SB7 


DIV,        |« 


IATRK    ALGEBRA 

Numerical  ANAkVSis 

CAkCUkATING  The  SINBUkAB 
VALUES  ANO  PSEUOe-INvCRSE 
M  A  MATRIX, 

AD-AOS  ilA  OIV.    i« 

IBTMII  ALGCPRA 
TMCORCMS 

ON  CLOSEST  NORMAL  MATRICri, 
AO-AOS  IAS  Olv.    I* 

lATRIV  ALGEPKA 

TRANfrORMATIONS  I M A TMEMAT I CS I 

THE  BAUER  FIELDS  OP 
VALUES  or  A  MATRII, 

AD-AOS  SSS  OIV.    if 

■CAfuRING  DPVICCS  ICLCCTBICAL  *  CLCCT^B 
VC»T  LOR  rPEOUENCT 

rtCLD  STRENGTH  MCTCR 
POR  vLr  BAVCS, 

AD-AOS  ONT  div.   B 

IICCHANtCAL  NAVCS 

propagation 

translation  op  russian 
•csearchi  velocities 
op  longitudinal  elastic 
•aves  on  perforated 
"•dels  saturated  r|th 
libuTds. 

AD-AOS  t9*  OIV.   i 

IICCMANICAL  PAVES 
tCATTERINK 

SCATTE>ING  OP  TRANSIENT 
CLASTIC  RAVES  BT  A 
CIRCULAR  rvLINDRlCAL 


CAVITT, 

AD-AOS  lAT 

I  EDICAi   EBUtPMENT 

CannQlation 


DIV. 


FURTHER  EiPERIEnCE  RITM 
ThC  FLEIIPLE  PERITONEAL 
CANNULA  IN  SEVERAL  HOSPITAL 


C(NT 


Ao-ios 


IN* 


DIV.    |A 


MEDICAL  COUlPHENT 

CARDIOVASCULAR  D1SCASCS 

TRANSLATION  OP  RUSSIAN 
•CSEARCHI    INTRACARDIAC 
PHOnoCRAPmt, 

AO-AOS    }«S  DIV.        |A 

itCDICAi      RCSFARCH 

CNOINECRIHG  PCRSONNCL 

CNBINCPRlMG  IN  BIOHCDICAi 

•esEARCH, 

aD-AOS  SAO  OIV.    lA 

EBICINC 
CHINA 

Translation  or  Russian 

LITERATURFI    PRINCIPAL 
•EHEOICS  or  CHINESE 
NCDICINE, 

AD-aAs  010  BlV,    |A 

■Icbcurt 
sputtering 

Translation  or  russiam 
•cscarch!  cncrst  distribution 
OP  Products  of  cathooc 
tputterinc  of  metals 
•t  mercurt  ions. 

ao-aos  dai       div.  h 

iteTABOLISM 

tntrSio  hormones 

PHTSIOLOGICAk  ANO  ENVIROHHPNTAL 
INFLUENCES  ON  THE  METABOLISM 
•r  THTROIO  HORMONCS. 

AO-AOS  **S  DIV.    li 

tTAL  FILMS 
•CLlABlLlTT  iCLCCTRONICtl 

Failure  mccmanisms  at 
nctal-diclectric  interfaces. 

AD-AOS  t7«  OIV.   B 

tTAL  PLATES 
•CPOrhaTIOn 

HON. LINEAR  ThcORT  POM 

ThC   deformation   of 
mic-stresseo  circular 
plates    ano   rings. 

AO-AOS  070  BlV.   S* 

ITALLIC  CRVSTALS 
OCFORNATIOM 

NUCLCATIBN  ANO  OCvElOPMCNT 
•r  A  RCcRTSTAkklZED 
trauCTURC-BICRTSTAi  S  OF 

fine, 

ie-AOS  IS*       OIV,  <s 

CPPCCTS  OF  UkTRASONIC 
■AVCS  ON  DEFORMATION 
•#  M(TALLIC  CRTSTAlS, 

AO-AOS  STB  BiV.   «» 

;tallub«t 
abbtractim* 

bepcnsf  metals  inpornatian 
ccmter  selected  accessions. 

AD-AOS  lA*  DIV.    |T 

TALLURGT 
PcilOOICALS 

TRANSLATION  or  RUSSIAN 


NI-11 


•CSEARCHI  ARTICLES  OM 
MONPCN^eU*  HCTALLUNST. 

AD-AOS    NOI  DIV. 


MAN-MIL 


l» 


METALS 

BIBLIOGRAPHICS 

HASNCTORCSISTANCE  IN 
METALS,  SrMICONDuCTORS. 
ANO  ALLOTNI  A  BIBLtOGRAPHT 
ON  THEORETICAL  AND 
CIPERINENTAL  ASPECTS. 

AD-AOS  H*  OIV.   «S 

METALS 

NATCRIAL  FORMING 

INVCSTlGATION  OF  STRUCTURAL 
DAMAGE  IN  METAk-FORHING 
PROCPSSES, 

AD-AOS  RON  DIV.   SA 

MCTCORlTlS 

GEOkOGICAl  AGE  DETERMINATION 

TRANSkATION  OF  RUSSIAN 
RESEARCHl    «CC  AND 
EvOkuTION  OF  METCORITIC 
ANO  TERRE«TR|Ak  NATTER 
In  lIght  of  recent 
INVESTIGATIONS. 

AD-AOS  Sf7  DIV.   < 

MCTCORITES 
IRON 

TRANSkATION  OP  RUSStON 
RESEARCH!.  COMPOSITION, 
STRUCTURE,  AND  CONDITIONS 
OF  CpTSTALklZATIBN  OP 
IRON  METEORITES, 

ao-a-os  s«*       ei«,  * 

NETEBROkOSICAk  INSTNuMCNTB 
DESION 

TuANSkATION  OF  RUSSIAM 
RESEARCH!    ON  STaTIONART 
METEoROkOeiCAk  MEASUREMNCTS 
IN  kORCR  SOO-METER  kATCR 
OP  THE  ATMOSPHERE, 

AD-AO^  SSS  Olv,   * 

METEOROkOGICAk  PARAMETERS 
PROCEtSING 

code  ano  seoucncing 
ststeh  for  automatic 
•Cathcr  stations, 

AD-AOS  SI  I  OIV,   < 

MCTEDROkOGICAL  PHENOhENA 
RADIO  INTFRPERENCE 

MCTEROLOGICAL  PHEnDHENA 

AS  relateo  To  the 

ERRORS  IN  RADIO  INTERFEROMETER 
TRACKING  «TSTEMS, 

AO-AOl  SIC  OIV.   * 

MCTEROLOGICAL  PhEnOHENA 
AS  RELATEO  TO  THE 

ERRORS  IN  RADIO  I NTENFEROMCTE* 
TRACKING  NTSTEMS, 

Ae-*OS  Sll  OIV.   A 

"*J!2I''!l?'J'»'-  SATELLITES 

FACSIHIkE  COMMUNICATION  STSTlHc 

METEROlOGICAk  SATEkklTE 
GROUND  PlfTuRE-RcCEIVER 
FOR  ARHT  "OBIkC  USE. 

AO-AO.<  SNB  OIV.    i 

METHANE 

DISSOCIATION 

lON-HOLCCUkE  REACTIONS 
or  MtTHANFi  DISSOCIATION 
or  ME  MOkPCukE  IONS 

In  charge  Exchange 
collision)!  bith  positivc 

IONS  . 

AD-AOS  0*1  OIV.   « 

NICROORGANIKmS 
METABOL ISH 

MICROBIAL  BASTE  DISPOSAL 
IN  SPACE  STSTEMS  AND 
OTHER  CONPINED  ENVIRONHCNTSt 

-tCln^S  '''    MIlCELkANEOUS 
•ASTts  ON  MESOPHTkktC 
ACTIVATED  SkUDGE  CEkkUkOSE. 

AD-AOS  OSS  OIV.    |A 

MICRDRaVE  AHPLiriERS 
PLASha  OSCILLATIONS 

nicRORAVE  GENERATION 
ANO  AMPLIFICATION  UTIklZING 
DOUBkESTRPAH  INSTABIklTICS 
IN  ANISOTROPIC  PTROkTTIC 
GRAPHI TE, 

AO-AOJ  SSI  DIV.   B 

NICRORAVE  EOUIPHENT 
kiPE  EIPECTANCT 

KA-BANO  CRTSTAk  PROTECTOR. 
AO-AOS  1*1  OIV,   B 

MICROBAVC  EBUIPHENT 
■ECT|P|tRS 

MICROBAVC  RCCTlPICATItN 
BT  VACUUM  TUbCS. 

AD-AOS  lal  DIV.   • 

hicrobaves 

SCICnTific  RCSEARCh 

research  investigation 
directed  torard  extending 
The  useful  range  dp 

THE  EkCCTPONASNETIC  SPECTRUN. 
AD-AOS  ««A  OIV,   is 

"'VIS'SIrESSi'-iSAM-.     . 

DYNAMIC  MOOCk  TCBTS. 
NONAD  COMBAT  OPERATIONS 
CENTER, 

AD-AOS  SSO  DIV, 


NlklTART  PEPSONNEk 
NCAT  TOkCRANCE 


HEAT  STRESS  DURING 
TRAINING  OPERATIONS. 

AO-AOS  tt9  elV. 


IS 


IB 


MiL-mnf 


HftT    C«SU«LTICS     !•! 
THC     N*«T     «NB     n*»|NC 
C0»'«     1»1»-|»»»    •IT" 
>r»CNBICt«    ON    THC    rICLO 
UfC     or    TMf    aCT    (ULt-SLOSC 
Ttl<rr**TUI>C     INDtl. 

*o-*e«   joo  Div,      I* 


ILtTOT    T*rTICS 

eeciitON  •••KINO 

OtClllON  "•"I 
IN  T»cTIC*L  **■ 
SITUHTION, 

•  o-*es   i7<i 
»r<iro«"*NCt   * 

CO"'LtXIT»     IN     * 

oecisiON  p>*iiiNe 

«D-*el  177 
fonC  crrcCTS 

r»OI<     OPTI^iL     IHF 

Le*B   fO   r>ivc*si 
*o-*es   17* 

TMf    fFFfcT    or 

*lltTI>*CTNFSS  IN 
»TI"ULI  O"  TMf  L 
•  OLC, 

te-40V  17* 


H6  THAINlNG 

ttpC 

DIV,   f 
NO  FCKCCrTutL 
TACTICAL 
T*S*. 

SIV,   <• 

or  oi«e«c»»NC» 

0*n*TION 
T». 

DIV,   <" 
STUUCTUBil. 
INTCNPCatSNtL 

c*ec«*HiP 


OIV. 


<• 


"ILLITTIN  •»VH 

niC*0**«C  COUIPNENT 

"IttlTTtB  •»¥t  eONPONCNT 
DCVCkOPxCMT  laCAn-FLttn* 
*NrLIFI("> ■ 

ito-^ei  tt<»  oi».  • 

n|Ncii«LS 
Niei»o»co»» 

COlOK  IDCNTlrlCkTION 
or  TRtNSFtMCNT  CRTS TtkLIMC 
PtHTICkES  "ITH  *N  OPTICAL 
niCNotcOPri  suiivtT  or 
OlSPCHflOM  ST*|NINe  TCCHNISUt*. 
*0-»03  01*  OI«t   *" 

NfHMTuItt  eirCTBON  TgjeS 
l<*NUr*CTU»IN«  nCTHOO* 

r«ODUCT|ON  CNelNCC*IN« 

NC*fu*c  re*  Tutc  rypt 

7S«7. 

*e-»os  ii*       OIV.  ■ 
niNi»Tu»e  citCTNONic  cauirnrNT 

C*T<T«L  OSCIkLATOKS 

nlcKONINItTUNC  C"TST*k 
UNITS  CI»-<»N-<«7l/U, 

*B>*o:i  01*  OIV.     • 


niHi*Tuiic  etccTWONic  iouirii»"» 

rwlNTtO  CIRCUITS 

RATIItMl.  PKOCCSSInS  AND 

rMCNOHcN*  iNvcsTie*TieNS 

worn    ruNCTIONaL  tklCTNONIC 
•LOCKS. 

*D-»0«  17*  0I«>   • 

"iLLINrTfH    ■•»(    CenPONCNT 
OrvCLOPXCMT     ItOfCPLASN* 

AnrLiriCKi , 

*e-*es  t*«       OIV.  • 

"OOCL  TfSTS 

uNoc«e*euNe  structures. 

DrNAnir  noeCL  TESTS, 
NOR'B  COnftT  ORERATIONS 
CENTER. 

«e-*os  <je       OIV.   M 

neOELS     ISmuLATIONSI 

TRANSPARENT    PANELS 

oetcrhInat ION  or  actual 
suRrACE  cxntact  areas 
en  transparent  nooels. 

Ae-4e>  *«*       OIV.  ti 

neOuLAToRS 

PfXroRHAMCE   lCNaiNEER|N6l 

ErrECT  or  optical  path 

InPERPECTIOnS  ON  PaSRT-PCROT 
nOBULATOR  PERrORnANCE, 

AB-A03  00*  OIV.   • 

MOLOINC  NATERIALS 
POLWINTL  CHLORIBC 

ISOSTATfC  CONPACTION 

or  "Etal  porbers  IN 

CONVENTIOXA^  nOLOINO  TOOLS. 

aB-AOS  *<J  OlV.   JA 

nOLECULAR  SfANS 
ANALYSIS 

LaBORATORT  INVESTIfiATION 

or  The  basic  nature 

op  lor  BEMSITT  6AS 

plo*  at  mISM  spccos. 

AB-*0>  <T«  BIV.   « 

noleculaR  spectroscopt 

optical  eouipnent 

scicntipic  REPORTI   «. 

EXPfRIRfTAL  PART, 
■,    TwEORrriCAL  PART, 

A0-*01  00*  OIV,   <s 

MOLECULAR  ■riSHT 

beterhimation 

rance  op  practical 

VALIelTT  or  THC  OCSTC 

ANB  THE  RATLCICM  CBUATIONS 

rsR  bcterhinihs  holCcul*" 

■CIChTS  roR  licht  SCaTTCMIMS 
ANB  rETmOBS  ALLOrIHA 
A  LIniTEB  EITCHSIOH 

•r  THIS  RANac, 

AB>*el  OS*  BIV.   < 

noLTsecNUH 

PkASTlCIT* 

ASSCSSPENT  op  tmeorics 
op  plor  anb  practurc. 

AB-*e*  R«t  OIV.    |V 


BEvCtOPNENT  or  A  POROER 
ANO/OR  CA<  eCHENTATION 

PRoecfs  rrn   coatino  lOtTSOCNU" 

ALLOYS  ro*  HISM  TEMPERATURE 
PROTECTION. 

AO-AOl  0*1  BIV.    I* 

nOLTOOENUM  ALLOTS 
COLO  RORlItNO 

USE  or  STRAIN  SOrTENIMC 
TO  IHPflOvr  THE  PROPERTIES 
OP  RCPRACTORT  PETALS. 

A0-*0.«  047  OIV.    I* 

MOLTBBENUM  ALLOTS 

RErRACTORY  COATINGS 

ABVAnCPB  OEVEtOPMENT 
OP  PPR-AI   SILICIDE  eOATINC 
TO  PrOTECy  NOLYBOCNUrt 
ALLOYS  A6<|NST  OIIDATION 
AT  M|CM  TrnPERATuRCS. 

AO-AOI  (01  DIV.    |T 

MONTE  CARLO  METHOD 

NEUTRON  TRANSPORT  THEORY 
TR6-S6P,  A  HOnTE  carlo 

prospam  tp  calculate 
secondary  camma  ray  dose 
prom  a  nuclear  reapon 

BCTSnATIOV. 

AD-4e*  e««       OIV.  it 

NOTION  SICCESS 

REIOmTLCS*nESS 

MOTION  SICKNESS  STMPTOHATOLOST 
or  LABTRI^THlNC  BEpECTIVE 
ANB  NBRMAL  SUBJECTS 
BURINS  ZCPO  GRAVITY 
MANEUVERS, 

AB-40*  SIR  DIV.    |4 

NOTIVATION 
BEHAVIOR 

SOCIAL  STIMULI  AND 
PROVISIONAL  REINPORCEMENT. 

A0-40S  *4T  DIV.   «• 

naval  eouipment 
SubhaRinc* 

TmC  POLARIS  MILITARY 

EsstNTiALiTY  System, 

AD-40)  IBS  eiV.   Jl 

HAVAL  PERSONNEL 
SELECTION 

CONSTRUCTION  ANB  STANBABfl  |  7AT  I  BN 
OP  A  SHORT  PRECL^SSiriCATION 
BATTEHY  rPR  APPLICANTS 
roR  ENLISTMENT  IN  THE 
NAVAL  SERVICE. 

AD>40S  tlO  BIV.   ** 

NAVIGATION  COMPUTERS 
AEROSPACE  CRAPT 

COMPOMPNY  POSSIBILITIES 
POR  THE  P*Cre*RCO  dCsign 


or  AN  AEROSPACE  digital 

COMPUTER. 

AD-401  1*1  DIV. 


I* 


NEON 

LASERS  ._. 

PROGRESS  TORARD  A  NEON-HYDRO- 
GEN LASER  AND  APPLICATIONS 
or  OPTICAL  PUMPING  POR 
LASER  CROCS-MODULATION, 

A0-4DS  *0S  OIV,   «t 

NC"VC  CELLS 

•NATOMlCAl  MODELS 

OEvlel  |M|TAT|N«  NERVE-CELL 
CHARACTERISTICS. 

AD-40S  J«l  DIV,    I* 

MtRvE  PIBCR* 

CLECTRBPHORESIS 

TRANSLATION  or  RUSSIAN 
RESCArChi   APPLICATION 
OP  THE  ACARAGAii  ELECTROPHORr- 
TIC  mETmOP  TO  ISOLATION 
or  SOLUBLf  PROTEINS  IN 
NERVE  T|S<UC. 

AD-40J  1*4  DIV.    |4 

netrdrks 
analysis 

study  (ip  piecc  part 
pauly  isolation  by 
compute*  locic.  volume 
*,   COLLEfTtON  or  puslismeo 

Papers  supported  by 
contract. 

AD-40f  1*4  DIV.   *A 

NETrBRKS 

BIGITAL  COMPUTERS 

INvCSTIGATION  OP  PROPAGATIAN- 
LinlTCB  COMPUTER  NETRORKS, 

A0«4e>  14*  DIV,   *» 

NETRORKS 
SYNTHESIS 

NETRORV  STNTHESIS  USING 
RC  LINES  AS  THREE  AND 

POUR  TERMINAL  Clements. 

AD-40S  *7S  DIV.   • 

NEUTRINO* 

NUCLEAR  CROSS  SECTIONS 

NEUTRINO  PROOUCTIOH  Of 
LCPTON  PAIRS. 

AD-40*  tSI  DIV.  M» 

NEUTRON  TRANSPORT  THEORT 
MONTE  CARLO  METhOO 

TNfi.SGD,  A  HONTE  CARLO 
PROGRAM  TP  CALCULATE 
SECONDARY  GAMMA  RAY  DOSE 
PROM  A  NUCLEAR  REAPON 
DETONATION, 

AB-AOl  0««  DIV.   to 


NICKEL  ALLOTS 
CORROSION 

CpPECT  OP  JP-*  SULPUR 
COMTFNT  Ox  MOT  CORROSION 
or  «uPI*AI.LOYS  IN  MARINE 
ENVIRONMENT. 

AD-40S  <•*  BIV.    •* 

NICKEL  ALLOYS 

hvdrogCh  PMSRITTlEMENT 

soLWTC  Induced  embrittlCment 

IN  STEEL.  PACC-CCNTEREB 

CUBIC  NICKEL  ALLOYS. 
ANB  ALPHA. BRASS. 

AB-40!)  IIS  BIV.    |T 

INPLUEHCE  or  THE  NATURE 
or  THE  LICAnD  on 
THE  steriochEmistry  or 

NICKEL  <  I  I  I  AND  COBALT 
llitt  COMPLEItS  RITH 
SCHirr  SAVES. 

AD-40>  *«0  BIV.   R 

NIOBlUn 

ANODES  (ELECTROLTTIC  CELL! 

INVESTIGATION  OP  CDLUMBlun 
AS  AN  ElCCTROLYTIC 
CAPACITOR  ANODE,  PART 

"• 

AD-BOS  IBR  OIV.   7 

NIDRIUH  ALLOYS 
COATINGS 

oirrusiON  coatihc  process 

POR  COLUM*tUM  BASt 
ALLOYS, 

AD-40S  00*  DiV.    I* 

NIOBIUM  ALLOYS 

CRYSYaL  LATTICE  DEFECTS 

K.RAY  STUDT  OF  DEFORMATION 
OF  NB-RE  ALLOYS, 

AD-AO*  «7*  DIV.    |T 


NIOBIUM  ALLOTS 

REFRACTORY  COATINGS 

OCVClOPMENT  of  PRACTICAL 
TCCHNIOuES  FOR  APPLTINS 
PROTECTIVE  COATINGS  TO 
COLUMSIUM  ALLOYS, 

AD-40T  III  OIV.    I< 

NITROGEN 

PHASE  STUDIES 

AKCON-eiYGEN.NI TR06EH 
THRCC  COMPONENT  SYSTEM 
EiPCRIMEnYAl  VAPOR-LIOUle 
EOUlLiaRlUN  QATA, 

Ae-40*  1*1  DIV,   *< 

NITROGEN 

SEPARATION 

COBAlT  ANB  BERTLLIUM 
SVIOES  FOP  OIVSEN-HITROGCN 
SEPARATION, 

AB-40>  **•  •!«,   « 

NITROGEN 
SOLUTIONS 

EFFECTR  OP  INTCRSTITIALS 
ON  THE  INTERNAL  FRICTION 
OF  CHROMIUMI  DIFFUSIVITY 
AND  SOLUBILITY  OF  NITROGEN 
IN  CHROMIUM, 

AD-40.*  SO*  DIV,    |V 

NOZELC  GAS  PLOR 
DIFFUSION 

JET  SPPCADING  CHARACTERISTICS 
AT  PRESSURE  ALTITUDES 
OP  ISO. 00(1  TO  *4o,oeo 

FEET. 

A0-40S  **l  DIV.   t 


NuCLtA*  EKPLOSIONS 
AERIAL  PHOTOCRAPmS 

•CCTirlCATION  OP  OBLIOUE 
PHST06RAPHS  TO  OBTAIN 
•ASC  SURGF  CONTOURS  OF 
UNOERBATE*  NUCLEAR  EXPLOSIONS. 
AB-BBl  ***  DIV.   <* 

NUCLCAR  EKPLOSIONS 
'ADIOACTIVE  FALLOUT 

TRG-SG«,  A  MONTE  CARLO 
PROGRAn  TO  CALCULATE 
SECONDARY  GAMMA  RAY  DOSE 
FRO"  A  NUCLEAR  REAPON 
DETONATION. 

AD-40>  0««  BIV,   <• 

NUCLCAR  REACTIONS 
PAIR  PRODUCTION 

NEUTRINO  PRODUCTION  OP 
LEPTqn  pairs. 

AD.40I  «*l  OIV.   10 

nuClCar  RARFARE 

cTviL  OEPrNSE  STSTE"* 

LOCAL  riViL  DErENSE 

SYSTEMSt   A  STUDY  or 

couNTERroRCE  ecpENse  Systems 

HETMODOLOBT  APPLIED  TO 
TUCSON,  APItONA  ANO  ENVIRONS. 
Ae-40S  *I4  DIV.    |R 

NUCLEOSIDES 
VENOMS 

A  NUCLPOSlOC  ISOLATED 

PROM  THE  VENOM  OP 
•UHGaRUS  "ULTICINCTUS. 

AO-401  **)  OIV,    I* 

NUMBER  THCB'T 
CORPuTCR  LOaiC 

NUMBER  SYSTEMS  AND 
ALGORITHM  STUDY  POR 

AN  improvpd  aerospace 

DIGITAL    CMMPuTCII, 

AD-BO*  II*  •!*,   |t 


W-ll 


NuNCRICAL  ANALYSIS 
FOURIER  ANALYSIS 

FOURIER  ANALYSIS  NETMOD 
FOR  NUMERICAL  SOLUTION 
OF  NAVIE*. STOKES  EBUATIONS. 

AD-AOJ  IB*  BIV.    It 

FOURIE*  ANALYSIS  METMoi 
rOR  NUMERICAL  SOLUTION 
OP  NAVItR-STOKES  EOUATIONS, 

AB-40J  *S«  BIV,    II 

MUHERICAL  ANALTSIB 
FUNCTIONS 

INTERPOLATION  BY  GENERALIIFB 

SPLINE  Functions. 

AB-AOJ  t*0  DIV,    I* 

""SJ?AfiSkYt?!t'!il,c 

.--l!i!*'-*^""  •'  RUSSIAN 
RESCARCMI   MATHEMATICAL 


LOSIC  AND  NUMERICAL  ANaltSIS. 
...  ^1^^   j^ 


AD-40S  **| 


""SfSl''^  ANALTSIS 

'»"!  »L  DlrPERtNTlAL  EBUATIONS 

"IlOly  nonlinear  elliptic 
partial  differential 
eouations  ano  their  numerical 

SOLUTION,    II,  *■ 

AD-40*  <*|  OIV,    I* 

Numerical  analtsis 

SERIES 

A  Oniformlt  valid  solution 

FOR  THE  PLOR  OVER 

AN  inclinfd  cone  using 

THE  method  of  MATCHED 
ASYMVTOTIC  EIPANSIONS, 

AD-40*  I**         'bIV.   • 

NUHERICAL  MrTHOOS  ANB  PROCCDWRCS 

SoHE  CANSIDBRATtONS  IN 
PRACTICAL  COMPUTATION. 

AD-40J  «B*  DIV,    M 

NUMERICAL  MFTHBBS  ANB  PROCEDURES 
INTEGRATION 

NUMERICAL  COMPUTATIONS 
BASES  DIRFCTlT  on  THE 

compensation  theorem  op 
The  sky  rave  field 
from  a  bipole  in 

AN  AbbITRARy  flat  MIlEB 
LAND-SEA  AREA, 

AD-AO*  0**  DIV,   a 

NVLBH 

opticat  properties 

Dynamic  oichroIsn  op 

Polymer  films, 

AD-40S  04*  BIV,    I* 


OCEAN  MODELS 
CONVECTION 

VERIFICATION  OF  A  MODEL 
FOR  ESTIMATING  NAIlMuN 
OCEAN  DEPTH  OP  eoNvCCTIVE 
MIIINo. 

AD.40*  **(  DIV,   * 

OCCAN  RAVES 

MATHEMATtrAL  PRCBICTIOH 

SlMPLirifo  SPECTRAL  PORCCASTS 
OF  SEA  ANO  SRELL 
RAVES  BY  ORAPHICAL  MEANS. 

AB-40*  *14  OIV,   * 

OFF  ICE*  PERSONNEL 
ACHlEVCHCNT  TESTS 

oevclophent  of  a  COUNSELINO 
FgRH  FOR  USE  BY  SUPERVISlNS 

o»  OrrlCERS, 

AO-Ao*  ID*       ei«.  a* 

OrrtCE*  PERSONNEL 

PERSONNEL  MANAGEMENT 

MARKOV  CHAIN  THEORY 
APPLIED  TO  TH*  PREDICTION 
or  RETIREMENT  RATES, 

AD-401  110  DIV,   ** 

OPERATIONS  RESEARCH 
AIR  TRANSPORTATION 

DETERMINING  THE  A|R 
PASSENGER  SERVICE  OP 

A  METROPOLITAN  AREAI 

A  OUANTITATIVE  AND 
OUALlTATIVE  STSTEM, 

AO-AOI  474  DIV, 


*« 


OPTICAL  CBUtPMENT 
SURVEYING 

INVESTIGATION  OF  TERRAIN 
ROUGHNESS  USING  THE 
TERRAIN  P»OF|LO"ETER  STSTEM, 
AD. 401  SIS  OIV.   a 

OPTICAL  TRACKING 
REENTRY  VFHICLCS 

SIGNIFICANCE  AND  mEASUREHCNT 
OF  OPTICAL  OBSERVASLESI 
PHOTOGRAPHIC  SPECTROMETRT 
AND  RADIOMETRY, 

AD. 401  014  OIV.   4 

opy|m|{ation 

electric  filters 

An  invfstigation  of 
sohe  solutions  to  thc 
smoothing  and  prediction 

PROBLEM, 

Ao-4o>  *Bi       BIV,  as 

ORBITAL  TRAJECTORIES 
NUMERICAL  ANALYSIS 

APPROKIMATC  AnALYYICAL 
SOLUTION  FOR  LOR  THRUST 
PROPuLSiot'  In  space. 

A0-40S     ITS  DIV,        |P 
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OUaiTAL  TRAJECTORIES 
OSCILLATION 

LIBRATIBN  BF  THE  CLOSE 
APPROACHES  OF  PLUTO 
TO  NEPTUNE. 

AD-40*  *4*  DIV,   t 

ORSANIC  SULFUR  COMPOUNDS 
SYNTHESIS  (CHEMISTRY) 
MERCAPTOP|PER|D|NES. 
AO-40*  ***  ilv,   R 

OSCILLATION 
RESONANCE 

RESONANT  OSCILLATIONS. 
AO-AO*  S8*  BIV,   <l 

ALTERATIONS  IN  GLYCOLYSIS 
■T  CELL-rPCE  RAT  BRAIN 
HONOCENATr  UNDER  HIGH 
eiTGEN  PRESSURE. 

AO-40*  »S7  OIV,    |4 

OKTOEN 

ClcctrochFmistry 

effects  of  anions  ano 
Cations  on  ditgen  reouction 
and  evolution  reactions 

ON  PLATINUM  CLCCTRODES, 

Ao-401  Itt  6|V,   * 

REvtRSIBLC  DITGEN  ElCCTRoOES 

FOR  FUEL  CELLS. 

AO-AOI  *|l  OIV,   * 

OlTSEN 

PHASE  STUDICS 

AagON-AxyGEN-nITROGEN 

Three  component  system 
Experimental  vapoR-liouID 

CBUlLiaRIUM  DATA, 

AD-40S  III  BIV,   as 

OXTSEN 

Separation 

COBALT  AND  BERYLLIUM 
OXIDES  FOR  OXYGEN-nTtROCEN 
SEPARATION, 

AD-401  lis  BIV.   R 

OSVSEN 

SPACE  CAPSULES 

•   EFFECT  OF  OXYGEN  ENRICHCO 
ATMOSPHERES  ON  THE 
BURNING  RATE  OF  FABRICSI 
PHASE  II, 

AD-40S  «••  DIV.    I* 

ivsen  compounds 
Fluorides 

PRODUCTION,   isolation 
AND  IDEBTIFICATION  OF 
THE  OF,.  P*#.  AND  0*P, 
■ADICALS. 

AD-46*  tlA  OIV.   * 

*"'?ei?TS8i:*?7?-?ELLs 

CA«viTY. Independent  rater-flec- 

TROLYSIS  CELL  RITH  A  PALLAOIUH. 


■ILVER  ALLOT  CATHODE. 
AD-401  *SB 


OIV, 


•-RINGS 

SPACE  ENVIRONMENTAL  CONDITION* 
SP«CE  FNVIRONMEVTAL  EFFECTS 
ON  POLY0E*IC  SEALS. 
0-RIN6S,   ANO  GASKETS. 

Ae-40I  *B*  OIV.    I* 

>ALLAD|UM  ALLOYS 
SILVER  ALLOYS 

GRAVITY. INOEPENOENT  RAYER-FLEC- 
TROLYSIS  CELL  RITH  A  PALLADIUM- 
SILVER  ALLOT  CATHODE. 

AD-40>  *sa  DIV.   * 

■aoachute  fabrics 

THCRhAL  CONOUCTIvITT 

Thermal  CONOUCTIVITT 
OP  Parachute  fabrics. 

AO-AOl  H*  BIV,    I* 

'ARALTSI* 
VENOMS 

STUDIES  ON  DISTRIBUTION 

OF  FlAPINF  VENOMS  IN 

•  NIMAL  BOMES  AFTER  ENVENOMA  T  t  ON. 

AO.4OI  «i|  OIV.    |4 

STUDIES  ON  DISTRIBUTION 

•P  Elapinf  venoms  in 

ANIMAL  BOPIES  AFTER  ENVENOMAT ION , 
A  NUCLEOSIDE  ISOLATED 
FROM  THE  VENOM  OF  BUNGARuS 
HULTlCINCTUS. 

AD-401  <**  BIV,    14 

I  arametric  amplifiers 
pmbnons 

PHONON  interactions  in 
CRYSTALS. 

aO-AOI  **7  OIV,   i* 

Parapsychology 

THEORY 

translation  of  russian 
litenaturfi  riddle  of 
PSI  phEnohena, 

AO-AOI  «S*  DIV.   *• 

^ARTIAL  6IFFERENTIAL  EOUATIONS 

hIlDLT  NONLINEAR  ELLIPTIC 
PARTIAL  DIFFERENTIAL 
COUAtIOnS  and  their  NUMERICAL 
SOLUTION,  I, 

AO-401  fB*  DIV,    It 

Partial  differential  eouations 
numerical  analysis 

fourier  analysis  methoo 
for  numerical  solution 

OF  NtvlER. STOKES  EOUATIONS, 

AO-401  to*  BIV.    It 


MI-13 


MILOLT  NONLINEAR  ELLIPTIC 
PARTIAL  DIFPERCNTlAL 
COUATIONS  AND  THEIR  NUMERICAL 
SOLUTION,    II, 

A0-4«*  <*l  DIV,    IS 

APPLICATION  OF  A  NEB 
APPROACH  TO  THE  COMPUTATIONAL 
SOLUTION  OF  A  SYSTEM 
OF  TRO  NON. LINEAR 
PARTIAL  DIFPERCNTlAL 
COUATIONS, 

AD-40*  ***  BIV,    IS 

'ARTML  DIFFERENTIAL  fOUATIONS 

RESEARCH  ON  THE  APPLICATION 
DP  LIE  SERIES  TO 

The  solution  op  total 
ano  partial  difpercntlal 
eouations, 

ad-4d>  i**       biv,   j« 

pattern  recognition 
cohputCr  logic 

training  a  threshold 

LOGIC  UNIT  aiTH  IMPERFECTLT 
CLASSIFIED  PATTERNS, 

AO-401  DIB  DIV,   *0 

PATTERN  RECOGNITION 
PHOTOGRAPHS 

_   APPLICATION  OF  PERCEPTRONS 
TO  PHOTOINTERPRETATION^ 

AD-40S  *77  8>V,   *0 

pavements 
model  tests 

shull-scale  model  study 
dp  airfield  pavements 
to  determine  minimum 
horizontal  dimensions 

FOR  'INFINITE'  Slab 
BEHAVIOR, 

A0-4DI  >**  BIV.    I* 

PERCEPTION  IPSTChOLOGTI 
DECI*ION  MAKING 

PERFORMANCE  ANO  PERCEPTUAL 
COMPLEXITY   IN  A  TACTICAL 
DECISION  MAKING  TASK. 

AD-401  177  BIV,   «R 

SOME  EFFECTS  OF  DISCREPANCY 
FROM  OPTIMAL  INFORMATION 
LOAD  ANO  eiVERSITT, 

aO-401  ITS  DIV,   <R 

Performance  tests 

AIR  TRAFFIC  controllers 

Problems  |N  air  traffic 

MANAGEMENT,    IV.    COMPARISON 
5-.r*?:*"!'-<'TMENT,  JOB-RELATEB 
EXPErIEnCF  aiTH  APTITUDE 
TESTS  AS  PREDICTORS 
OF  TRillNINe  HMD  JOB 
PERFORMANCE  OF  AIR  TRAFFIC 
CONTROL  SPECIALISTS. 

AO-AOI  *|4  OIV.   *1 

PERFORMANCE  TESTS 
VERBAL  BEHAVIOR 

FIXED  RATIO  PERPORHANCC 
OF  PSYCHIATRIC  PATIENTS' 
VERBAL  BEHAVIOR  IN  A 
SMALL  GROUP  SITUATION. 

AD-401  **S  DIV.   «•' 

PERFORMANCE  (ENGINEERING! 
STATISTICAL  ANALYSIS 

THE  DEVELOPMENT  OF 
THE  COVARIANCE  HATRIl 
FOR  SYSTEM  PERFORMANCE 
EVALUATION, 

AO-AOI  1*1  BIV,    l» 

Performance  imumani 
auditory  signals 

the  usf  of  auoitort 
feedback  in  simple 

RCmOtC-HANDlINC  TASKS. 

AD-401  *07  DIV,   a* 


Performance  (mumani 

mathematical  prediction 
accuracy  in  the  judgment 

OF  COnSISTENCT, 

AD-401  if  DIV,   *• 

pcrhahent  magnet  generators 

DESIGN 

translation  of  russian 
patcnti   three-phase 
synchronous  generator, 

ao-aos  *»*       div.  7 

peroxides 

synthesis  ichemistrt) 

vapdr-phase  reactions 
of  isobutane,  cyclopenteme, 

ANO  ISOBUYTLCNC  RITH 
OXYGEN. 

AD-401  0*4  OIV,   * 

PERSONNEL  MANAGEMENT 
REAPON  SYSTEMS 

INOIVIOUAL  REAPON  SYSTEM 
COMPUTER  COST  MODCl. 

AD-401  DOS  DIV.   a* 

PCRSPIRATION 

stress  (physiology) 

mcasurfment  of  PHTSIOLDGIC 
CvapoRativc  rater  loss. 

AO-AOl  «IS  DIV,    14 

Pharmacology 

CHINA 

TRANSLATION  OF  RUSSIAN 
L|TE»ATURFI   PRINCIPAL 
REMEDIES  OF  CHINESE 
MEDICINE, 

AO-AOI  010 


DIV, 


I* 


FHA-m 


'ha«c  sMirr 

pmttt  tMirr  tv  pcmootc 

Le*0|N6  or  ■*VC6UIOe, 

*e-*ei  e»e       oiv.  • 

'H««c  sMiPTra* 

tNTCNMAS 

HioM  paac*  scnicoNoucToa 
rM««t  tMi'TiNfi  Devices. 

•D-*OI  1*2  OIV,   • 

PH*seD  «**•▼! 

srHicoNDufToR  Devices 

H|SM    rs«EK    semeONOUCTOH 

*H*<e  SMirriHs  Devices, 

*o-*e*  1*1       Div,  ■ 

PmOHOX* 

ntseas 

rMOHeH     INTCHaCTIOitS     IN 
CKTlTAkf . 

*o-*oi  <<ir  Div,     *s 

PmONONS  V 

TII*NsrO*T     raOPCKTleS 

pmonon  0**0  errecT 
•ND  TKAMtrenT  coe'r ICieNTS. 

>D-*01  e»t  DIV.   << 

PHOs^HiTe  ce*TiN«s 

rvlCTlON 

rACTons  iNrLucNctwe  rmctiON 

or  VHOS^MtTC  CO«TI>l«S. 

*D-*o)   no  eiv,     «' 

PMeToc*TNeors 

Ce*T|N6S 

T»*NSk'TioN  or   k   auttMN 

PtTCNTf   UkTR*VlOLeT.teNI|T|vr 
*NTInOHr-<0OIUn  PHOTOCaTMOOr*. 

<D-*es  001        olv.   • 

PHaroeoNOUc^lviTT 
eiciT«TiON 

•MOTOCnHDUCTlylTT  or 

c*D"iun  suurioe  eiciTCD 
•V  oueNCHiNa  iNraAKCo 
oaDIOTIOM, 

>e-*oi  ««i        OIV.  t* 

rMOToeueCTntc  n*Te*i*LS 

SIMGLe  CKVSTALS 

eLtCTHP-OPTICUL  neTMOD 

roo  iNvesTiatTioM  or 

riCLD  OND  CUKKCNT  OISTKIDUTIONS 
IN  StnlCONDuCTOKs  tND  k*Tea>klKr 

riE|,o  01  «T»i sutions 

IN  pHOTOCnNOuCTOHS, 

•D-*OJ    07S  div.        I* 

rMOToeLCCTRONS 
nC*Su*eneNT 

oesicN  or   •   Nc«  eireaiKeMTtk 
PHOToneTr*   ro«   r»oTO 
CkCCTKON  •■etsuNenCNTs, 

*B-*OJ     ITO  OIV.        i" 

rMOToo«»'"'e»»» 

•  eruecTio'- 

s»ecT»»L  »erteCT«Nee 

ne«Su«e"eNrs  conrxCD 
aiTM  r/tNCMKOnaTlc  t-0 
inrNaaCO    oeainL    rHo^ocaarMS. 

*0-*01    <•♦•  DIV,        *• 

rM0T06a»r»is 
steet 

rHOToeairHic  ST*No*aos 
roa  •ta*sivc  Bkosreo 

*0-*0I    *JI  OIV,        |T 

Pt«OTOlNTeaa»eT»TION 
»OT0"«TIC 

»aaHC«TloN   or    reaecr'aows 
TO  aMOTOiMTeaaaeTnTieM, 

AD-*e>    J7T  DIV.        to 

rMOTonoiiTtrL  leas 
a*Di>TieN  o*n*ce 

etMH*  <ND  >-a«r  errecTs 
In  NuuTiaLlC"  rMOToTuaet. 

*o-*oi  t»»  .olv.   • 

PMOTONS 

coMrroN  srivreaiNC 

TaiNSHisfloN  or  a*nM« 
aADKTiON  THaouaM  tm|N. 
riNire  SL»»s  or  laoN 
*N0  coHcarTC, 

*e>*es  aia       OIV,  <o 

rnOTosrasiTivlTv 
SINCLC  ea»ST»ti 

TaiiNSL*TioN  or  suwe**!*" 
aese«acMi   iNvesTi6*tioN 
or  e.ecTaicst.  conduction 
or  clenlu"  sukrioe 

SCnI.CONBUCTOas  USIN6 

MICH  raeouCNCT  aeNea«Teat, 

•  e'-*o>  lat        DIV.   4* 

rHOTOTuses 
oerecToas 

orTiMireo  coMcaeNT  errictk 
aeceiv^a  recMNiouet, 

*e-*o}  ti»  DIV,  * 

ritoTi 

acareattNce  imum«ni 

•N  INVFSTte*T|ON  or 

THC   TaiteatNO  c*r/tBii.MT 
or   «   NUfiN   aikOT, 

*0-*e>  a?»        DIV.   «a 
nracaaToaiacaiDiNCi, 

«D-*e)  «f«        eiv,   a 

^LaNCTtaT  *TROsrHCaes 
■»TNOs'"eaic  NOTION 

•««DeLi>-6  or  Pi,*NCT«aT 
»TNO«rMears:   TMeaniL 
CONVfCTlOo  In  aoTATlHe 


PkUIOS  *ND  a0T*T|N6 

■kaoTaeaic  r^uios. 

«e-*ol  01)       DIV.  t 

rL*N(TON 

n«aiNe  oiplost 

soNC    iNr^ueNces  or 
TMe    e0LUN»l»    aivta 
CrrtufT   BN   ntaiHC   rHTTorL»N«ToN 


rRe»t*Tic«  or  ncakON 
roLvctatowiTC. 

>D-*ei  aas        eiv. 


!• 


ouaiNC  j*Nu*aT,  i«*i, 
»D-*es  I** 


I* 


DIV, 


»L*Sn*  JCTS 
voaTices 

STuQT  or  a*oi*TiON 
raen  voaTri  STtsitlZCe 
*acs. 

4D-*0)  «l*  DIV, 

coukON*  •rrao>lN>T|ON 

OSCILL»TO»  STaCNftTMS 

or  srecTa»u  Lines  rao« 

kICHT  *ND  HeDlun  ek'NCNTt. 

•  o-*o:*  ill  DIV.   <a 

'k**"*  hCDII'N 
NOneNTUH 

ai.«tN*  raoreaTiel  tT 
RONeNTuN  rM«Nce. 

•D-*OV  0»T  DIV.   »» 

Pl*SH*  HCSII'H  ' 

OUANTUN  STATISTICS 

Tao  OU»MTOP<  ST»TtSTie*k 
Tae»TntNT«  or  srecTa»i. 
Liae  sH*rrs  cnittco  raon 
pl*<"*s> 

«D-*09  00)  DIV.   t* 

plasna   oscillations 
nicaoaAve    AtiPLirieas 
ntcaoa've   ceNeaATiON 

AND  AHPLir|C*T|ON  UTILIIINC 

Dou*LC*TarAn  i  nstasilITIIS 
IN  ANiSoTaoriC  rvaoLTTie 


caAPHiTe, 

aD-*0!I  )II 


DIV. 


pi A^NA  PHTftCS 

rLtCTaoNACNeTie  oAves 

evClTATION  Or  NONLINeAN 

cuaaeNTs  and  eCNcaATioN 
or  MAanoNic  aAves  |n 

AN   ISOTaOPIC  PLASNA. 

AD-*0)  071  DIV.   ** 


Plasma  phtsICS 

CLecTPON  peANS 

invcstigation  and  stuov 
or  cuecTaoN  oeAH  pcasna 
suaNiLLiNfTca  oCNeaATiON. 

AD-*01  INT  OIV.   • 

PL»«"*  PMTStes 

STATISTICAL  necMANies 
invcstioation  or  Twe 

OTNANICS  or  lONIlCO 
MeOIA   IPL'tnASi, 

A0-*0)  ))*  01 V, .  ** 

PLASMA  PHVSICS 
TeSTS 

NiLLintTea  aAvc  conponcht 

OevCLOPneNT      IteAM-PLASIIA 

ANPLir ira i , 

A0-*0)  t*«  OIV.   • 

Plasma  sncatm 

paear<  leLecTaoMASNeTic i 
afLATioNSHlP  roa  plaSna 

SMeATMS  APOUT  LANCHUia 

paoies, 

Ao-*e^  000        DIV,   << 

PLASTIC  C0ATIN6S 

AiacaAPT  riNISMes 

TOUCH. UP  instpuctions 
roa  sCveaAk  plastic 
AiacaAPT  roATlNOs. 

A0>*0)  «•«  DIV,    I* 

PL»»TIC  C0ATIN6S 

poaotas 

TaANSLATioN  or  A  ausSlAN 
patcnt;   •ppapatuS  roa 

APPLTlNC  PLASTIC  CflOTINftS 
TO  APTICLTS, 

AD>*or  *«T        eiv.   <• 

pl*stic  coatings 

SPAce  eNviaoaneNTAL  conditions 
SPAce  fNv laoNpteNTAL  errecTa 

ON  POlthCPIC  coatings, 

AD-A01  )*T  DIV.   la 

PL»STICITT 
neTALS 

HieaoPLASTiciTTi  neASuacnCNT 
or, 

AD>*0)  050  OIV.    |T 

PL»STICITT 
HOLTBOCNUH 

A^sessxeNT  or   TMcoaict 

or   rioa   ahd   raACTuae. 

•D-*01  ««T  DIVi    |T 

Pt»«TICS 

ATTeNUATOPS 

PADio  raeouCHCT  •TTCHuatea* 
roa  eLecTPoeiPLOslve 
Devices. 

Ae-*o)  |7I       olv.  I* 

PL*<TICS 

RADIATION  OANAGC 

trrecT*  or  nucliap 

PAOIATION  ON  POLTIN-VINTL 
CAPOAZOLCI . 

AD-*e)  «a)        Olv.   la 
errecTa  or  NucLeAR 
Radiation  on  TMe  nccmanical. 

OPTICAL    *ND    eLCCTRlCAL 


'*"lPAcJ*eNVIRONMCNTAL    CONDITIONS 

SPAce  fNviRONneNTAL  errtcTS 
ON  eLASTonePic  and 

PL««TIC    tlATePIALS. 

aD'AO)  )»a         OIV,   i; 
SPACe  rNviaoNHeNTAL  errtcT* 

ON  PL*»TICS, 

AO-AO)  1**  OIV.    IN 

SPAce  rNviaoNneNTAL  erreeTa 
ON  pottinc  compounds, 

Ao-»o>  )»i       DIV,  i; 
SPAce  fNviaoNMeNTAL  errecTS 

ON  CL*ITOMeaiC  AND 

PLASTIC  MATealALSI   aADl*TIOII 

AT  cavoGCNic  TCMpeaATuaet, 

AO-ao)  )TI        DIV,   la 

PL«T|NU" 

OIIDATION 

TaANSLATION  or  SUL**"!*" 

aeseAacn;   o«ie*TieN 

AND  suarAre  activItt 

or  platin(ih  HONOcavsTALLiNe 

SPMCaiCAL  eLtCTaooes, 

A»>*0)  iti  OIV.   a 

Pluto 

eaSITAL  TaAjCCTOalCS 

LisaATioN  or  THe  CLOtc 
APPaoACHea  or  pluTo 

TO  NePTuNf, 

A0-*0)  «*1  OIV.   « 

POLITICAL  SCICMCC 

■eLisiON  _  _, 

POLITICAL  CMARAcTea  or 

SOVteT  ANT|.SC"tTISM. 

Ae-*0)  «0T  DIV.   J* 

POLvesTea  PLASTICS 

padiation  damagc 

frrecTa  or  nuclcan 

aAOIaTIOM  ON  TMe  nCCHAMICAL. 
OPTICAL  AnO  eLCCTPlCAL 

paoPfaTie«  or  aeaLON 

POLTCARBONATe, 

Ae-*OS  aas        OIV,   la 


poLveTHTLeNr  plabtic* 
tavSTAL  sTauCTuae 

MeASuarMCNT  or  thc 
oaieNTATiON  RATe  or 

CRTSTAlS  in  a  CarSTALLIHC 
POLTHCa  0"    DTNAMIC 

i.aAv  DirraACTiON. 

AD-*0)  e*a        OIV.   |a 

POkVCTHVLeNr  PLOtTICS 

DeropMATiPN 

aeLATioNSMiP  seTacrN 
neaPHOLOOT  and  ocroaMATioN 
necHANiSHS  or  rOLTOLeriNS. 

AD-*0)  0*i  DIV,    I* 

POLTHCas 

CaTSTAL  tTRUCTURC 

MeASuarneNT  or  tmc 
ORieNTATiXN  RATe  or 

eavsTALS  IN  A  CavSTALLIHC 
POLTMea  BV  DTNAMIC 

i.aAT  oirraACTioN, 

Ao-*e)  0*4        OIV.   la 

PQLTMCaS 

MOLCCULAa  aeiGHT 

aANGC  pr  PPACTICAL 
VALioiTT  pr  THe  oCiTe 

AND  THe  RAVLtIGH  eOUATIONS 

roa  oeTeapiNiNG  molccular 
■eiGHTS  rpR  lIoht  sc/Ittcrinp 

AND  HeTMOeS  ALLOaING 

A  LiMiTeo  eiTeNsiON 
or  This  RAN«e. 

AD-*e)  OS)       OIV.   a 


POLTprps 
OPTICAL  ppopeRTies 

otnarK  oicmroism  or 
POLTpeR  riLMS. 

AD-*0)  0*)  DIV,    |a 

POLTVlMTL  CHLORIDC 

OPTICAL  pPoPeaTus 

DTNAMIC  DICMaoisM  or 
POLTMta  riLMS. 

AD-*a)  0*)       Olv.   i« 

poanea  MeTALLuaev 

TuNGSTeN  ALLOTS 

TUNGSTrN  BASC  ALLOTS 

MnT  pacssro  raoa  eLCneNTAL 


poaoeas. 

AD**OS  )0I 


DIV.    |» 


poaoea  HeTALs 

eoppaessive  paoPtaTics 

ISOSTATIC  COMPACTION 

or  mctal  Poaoeas  in 
convcntional  moloins  tools, 

AD-*0«  ««)  Olv.   i* 

pRCssuae  GAces 
sTaesses 

peaa  LPAo.  BeLr>aceeROiii« 
ON-STaucTuae  STaess 

•  A6C, 

AO>*oi  aoi       DIV.  • 

PaeSSuar  SUITS 

AeaosPACe  cpapt 

PtaroaxANCC  PAPANeTeRt 
or  Tne  «-»0  OTNA-SOAR 

ppoToTvpe  ruLL  PRCSsuRe 
AsseMsLT. 

AO-AO*  )07  DIV.    I 


NI-14 


PRtMTCO  CIRfUlTt 

ReLlABlLlTT  iCLeCTRONICBI 

rAiLUPr  nCcHRNitnt  at 
"rTAL.eicLteTRte  iNTCRpacct. 
AO-*o)  i»a       OIV.  B 

PROBABILITT 

ACCepTABILITT 

AN  INVPSTIGATlON  or 
TMe  APPLICATION  or 
NARKOV  CHAIN  NOOCLS 
TO  Tne  eCPIVATlON  OP 
•PeRATING  CHARACTeRISTIC 
CuRves  POP  SAMPLING  PLANS. 

A0.»0J  a7a        eiv,   IS 
PROoes  ICLCCTRONABNCTICI 

Plasma  neeiun 

aeAKLT  loNizeo  NONeauiLtaniuM 
VISCOUS  Smock  LAvea 

AND  rLCCTPOSTATIC  PaoBe 

CHAaACTeatsTics, 

AD-*0«  t*B  DIV.  I* 

paeses  leLecTaoMASNCTici 

'LAShA  tMrATM 

aeLATiPNSHiP  roR  plasma 

SneATHS  ABOUT  LANSNUIR 

pRoaet. 

AO-»o»  ooa       Bi».  it 

paoaaAnMiNO  languaccs 
coMPuTea  losie 

OeSION  MeCMANIlATION 

or  ppoBLex^oaieNTCD 
•tmBOl  rancessoR. 

AD-AOJ  1»*  DIV,   JO 

oesiSN  MecMANitATioH 
or  A  paoBLen-oaiCNTeo 
SvmRol  raocessoa. 

AO'AO)  100       div.  to 
oesicN  necHANiiATioN 
or  A  paoBi. tn-oaiCNTre 
Sthbol  rancessoa. 

A0-»0)  101  OIV,   JO 

oesiGN  HecMANiiATieN 
or   A  paoBLeM.oaitNTCo 
•tmbol  Paeccssoa, 

AO-40)  tot         Bi».   «e 

PaOoaAMMING  LANGUAGCS 

opcpation 

TMe  programming  LAMCUAaC 
klBP|    ITS  OPCPATION 
ANO  APPLICATIONS. 

A0-»0)  aSt  DIV.   JO 

PROCRAMNING  iCOMPuTeRSl 
ATNOSPMCRr  CNTRT 

OPTIMAL  RC-CNTRT  SUIOANCt 
tTUOT, 

A6-*e)  jae       oiv.   if 

OPTIMAL  RC-CNTRV  GUIOANCr 
STUOT.   PART  II,   COMPUTCR 
PROaRAP, 

AD>ioi  »m  OIV,  i» 

PROaRAMHlNS  ICOMPUTCRSi 
OCSIGN 

eeSISN  HeCMANlIATION 
or  A  PROBLeH.ORICNTeD 

SVHBOL  PRocessoa, 

AD>*0)  too  DIV,   JO 

paoaaAMMiNS  icoHPuTepsi 
oieiTAL  coRPuTeRs 

DialTAL  eoNPuTCR  ADORCSStHa 

MeTMoos, 

AO-BO)  lit  OIV.    |» 

STuOT  PP  Piece  PART 

pault  isolation  bt 
coMPuTCa  logic.  vOlUMC 
a,  coLLecTiDN  or  PuaLiSMeo 
PApeas  suPPORTeo  bt 

CONTRACT . 

AD-*0*  IJ*  DIV,   jn 

PROORAMMINS  iCenPUTCRSl 

HANoaoeis 

STUOT  or  Piece  part 
pault  isolation  bt 

COMPUTCR  LOalC.  vOLUMC 
I,  USCR'S  NANUALI 

patal  II  rONPiLCR.ASsCMakCH 

STSTCM. 

AD-*es  iJf       aiv,   jn 

PROGRAMMINa  iCOMPuTCRSt 
INPORMATIftN  RCTRIevAL 

SAaIRt   ISCMI-AUTOMATIC 
aiBLIOaPAfHIC   INrORHATION 
RCTRieVAL.  SCCONO  vCRSION) 
OOCUMCHTAtlON.   VOLUMC 

I . 

AD-*ei  )i*        OIV.   jp 

SABiat  ISCHI. AUTOMATIC 
BIBLIOGaAfNIC  INrOaMATION 
ReTPieVAL,  SCCOND  VCRSIOHI 
DOCUhCNTATION,   VOLUMC 

tl. 

aD-AO)  117  OIV,   JO 

PROSPAhmINS  iCOMPUTCRSl 
NetZLC  BAR  PLOR 

A  HIGH  SPCeo  COhPuTCR 
TCCMNIBUC  TO  OeTCRNINe 
NOXtLC  CONTOURS  roa  SUPCRSONIC 
•INB  TUNNPLt. 

ao-*o*  e«<       OIV.  JO 

PROGRAMMING  iCOMPuTCRSl 
OeCANOCRAPMlC  DATA 

RCSCaRCh  ON  occanic* 
roRecASTiNG, 

iO-AO)  ISO       eiv.  < 

PPOGRAnMiNC  iCOMPUTCRtI 
ORAITAL  T*AjeCTORICS 

A  «t«ctch  program  fen 

COMPUTING  CONSTANTS  |N 
aiACAGLIA'S  eiTCMtlON 

or  aaouRCR's  tmcoRt 


Pn-KAD 


TO  MIGMCR  OCG'CC  tONAL 
MARMONICS, 

AD>*Oi  JJI  Biv,    It 


P.OJR.MM^NG^.eOMPUTCRS, 
PaoPtLLANT  CNCaGT  f 


--       MANAGCMfNT 

coNStoeaATioNs  roa  thc 
Plight  oata  ststcm  conccpt. 

AD.*0)  00*  OIV,   JO 

PBOGaAMMiNC  leoHPuTCasi 
STSTCMs  CNGiNeeaiNG 

OPtRATING  STSTCNSt   CMTIRC 
ComplCa  or  raoGaAMnlNc 
icOMPuteaai,  DCBueGiNG, 

AND  OPCRATIdNAL  AIDS 
RITm  aMICN  TMC  PROGRAHMeR 
OCALS, 

Ae-*o)  la*        DIV,   JO 

Programming  icomputcrsi 
aCAPON  svaTCMS 

INDIVlPUAL  aCAPON  STSTCtl 
COMPuTCa  COST  MOOCl, 

A0>*0)  OOJ  OIV.   J» 

PaOjCCTILF  TBAjCCToaies 
TcaMINAL  PALLISTICS 

PMOTO-PPTICAL  STSTCH 

roa  thc  MrAsuaeneNT 

or  paojccTiLC  vclocitt. 

AD-*o)  »7t       iiv.  tr 

PROPAGATION 

COMPUTCR  LOGIC 

Invcstigation  or  PRoPAGATieN. 

LIMITCD  COMPUTCR  NeTROaKS. 

AD-40)  |*S  OIV.   JO 

PROPCLLANT  TANKS 

CnvIRONHCNTal  TfSTS 

PPOPCLIANT  STORABILITT 

IN  SPAce. 

AD-AOJ  tit  DIV.    10 

PROPCLLANTS 
eiPLSSIONa 

riRC  ANO  eiPLOSiON 

MAfARoS  or  rLIGMT  vCHICLC 
COMBUSTIBLeS, 

AO-AO)  1)0        Olv.   in 

PaoPCLLCaS  (MARINC) 
MOOCL  TCsTS 

sPiNOLr  ToRaue  tcsti 
or  rouR  controllablC-pitcm 
propcllfr  Bladc  dcsigns 
roR  hso  api, 

AD-*ot  lao       eiv.  ji 

propulsion 
vcmTclcs 

RrSCARrM  ON  TMC  DTNAMICS 
or  A  VCMIfLC  IN  A 

Tuae. 

AD-AOS  Ota  DIV.    II 

PROSTHCTICS 

AaST*ACT|NG 

SuHMARies  or  OCSIGN 

ANO  CONSTRUCTION  OP 
aa  PROSTMPTICS, 

Ae>*e«  tot       OIV.   I* 

PiTCMOHCTRIf S 

TCST  CONSTRUCTION  tPSTCMOLOaTI 

PSTCMOIOGICAL  HCASURCnCNT 
OP  ClPLOlTATIve  AND 
ACCOMMOOATIve  BCMAVIOR 
IN  COMPCTITIve  SITUATIONS. 

AD-AO)  OJO  elV,   JR 

PuLse  transmittcrs 

SClCNTinr  RCSCARCH 

rilCO  ANO  VAPIABLC 

PRCeuCNcv  PULSe  transmission 
AT  OBLiour  loNOSPHcaie 

laCIOCNCC. 

AD-AO)  oat  SIV,   • 


C  GPAPHITC 

OSCILLATIONS 
aORAVC  GCNCaATlON 
PLiriCATlON  UTILItING 
STarAM  INSTABILITICS 
SOTPOPIC  ptRolttic 

-»o»  jti       eiv, 

CONTROL 
N6 

INvrSTIGATION  or 
PLICATION  or 
CHAIN  MOOCLS 

DCPIVATION  or 
ING  CHARACTCRISTIC 
roP  SAMPLING  PLAN*. 

.»o)  a7»        OIV, 


l« 


^TROLTTI 

Plasma 

MIC 
ANO  AH 
OOURlC 
IN  AN| 
SRAPMI 
AO 

•uALITt 

BAMPLI 
AN 

Thc  ap 

MARKOV 
To  THC 
OPCRAT 

cuRves 

AO 

•wantum  statistics 
Plasma  mcpium 

TRo  euANTUM  statistical 

TaCATMfNTS  or  SPCCTRAL 
LINt  SHARPS  CMITTCO  PROM 
Plasmas, 

Ao-io)  00)       eiv.  ta 

tVlaoNcs 

CLCCTRICAl   PPOPIRTieS 

..«2:;I?I!'*  *•"•  CLCCTRICAL 
PROPeRTlCS  or  BCNIlnlDAtOLCS 

ANO  HCTcancTCLic  oulNeNOie 

COMPOUNDS, 

AO-*Ot  t7*  OIV,   a 

Raoar  ccns  arcas 
CLLiPtefea 

tTUOlCS  IN  RAOAR  CROSS 
SCCTlONS  »Ll«I  OirrPACTION 
AND  SCATTraiNC  BT  aCGULAR   . 
aoDies  ll»l    THC  PROLATC 

SPMcaoie, 

AD'AO)  ojj        div,   * 


-IS 


■ADAa  IMAGCS 

VISUAL  PCPeCPTIOH 

crrecT  or  simulatcd 
AiRCRArT  «peeo  on  oCTecTiHs 

ANO  lOCNTirTlNG  TARGCTS 
rPOM  SIDC-LD0KIN6-RA0AR 
IMAGCRT. 

AD-*o)  oia        OIV.   <a 

•AOAa  OPCRATOR* 
VISUAL  ACUITV 

TRANSLATION  or  RUMANIAN 

RCSCARCMI   CURRCNT  problcns 
IN  BIOASTPONAUTICS. 

AD-*0)  Jja         OIV,   I* 

Radar  signals 

raoaR  transmittcrs 

SPCCTRUM  SIGNATuRC  Of 
RAOAB  SCT  AN/PPB-*, 

AD-*o)  t*)       div,  a 

RaOAO  TAROCT  position  SIMULATORS 
PLIGHT  PATHS 

AtC  COMPUTATIONAL  AID 

pacilitt,  pReoicTee 

PATHS  COMPUTCR  ANO  A|RCRAPT 
RADAR  TAROCT  SIMULATOR, 

AD-*e)  mt  OIV,  J) 

■AOAa  TaACKlNG 
MOON 

aescARCH  DiaccTce  toraro 
eevCLOPMCHT  or  a  protottpc 

LUNAR  TaAMSPONDCa  IINCLUOINa 
A  rCAglaiLITT  STUOT 

On  thc  co^'r igunation 
or  rouR  carth-basco 

TRACKING  aTATIONSt. 
VOLUMC  I. 

AO-AO)  t7|  DIV.   a 

RCSCARCm  DIRCCTCD  TORARO 
DeVCLOPMCHT  or  A  PROTOTTPC 
LUNAR  TaANSPONOCR  IINCLUOINS 
A  rCASIBILITT  STUOT 
ON  THC  CONr IGURATION 

or  reuR  carth-bascd 

TRACKING  «TATI0N$,, VOLUMC 

AD>*0)  t7t  Olv,   a 

Radar  transmittcrs 

RADIOrRCOUCNCT  SPCCTROSCOPT 
SPtCTRUM  SIGNATURC  or 


RADAR  SCT  AN/rps-*. 
Aer*0J  **J 


DIV, 


RADIATION  OAMAGC 

CRTSTAL  OSCILLATORS 

errecT«  or  nuclcar 

RADIATION  ON  rRCeUCNCT 

CONTROL  Devices, 

AD-*o)  tm  eiv,  a 

RADIATION  OAMAGC 
LUBRICANTS 

CrrccTs  or  rcactor 
Radiation  on  a  ceRAMic-BONOFo! 

A  ResiN.BONDeO,  ANO 
A  MeTAL-MATRII.BONDCD 
SOLID-riLM  LUBRICANT. 

aO-ao)  aat        OIV,   la 
crrccTs  or  acACToa 
Radiation  on  hik.ris 

InlX.PHCNeaVPHCNOKTI 

BCNceNC  useo  as  a 

LUBRICANT  IN  A  MIGH-SPCCdI 
HIGH.tCMPpraturC  aCARING-Rla. 

AD-*os  aaa        oi»,   {• 

RADIATION  OAMAGC 
'LASTICS 

errccTs  or  nuclcar 

RADIATION  ON  POLTIN-VINTL 
CARBaIOLC). 

Ao-kO)  aaj        OIV.   la 
errecTa  or  nuclcar 
Radiation  on  tmc  ncchahical: 

OPTICAL  ANO  CLCCTRICAL 

paoPcRTiea  or  hcrlon 

POLTCARBONATe, 

AO-AO)  aai        OIV,   la 

RAOIATioN  Mr««URCMCNT  STtTCMf 
NATIONAL  nCPCNSC 

LIST  or  MILITaRT  AND 
CIVIL  OCrPNSC  RAOIAC 

ecviees, 

AO-AO)  lis       eiv,  ta 


RADIO  CeUIPMCMT 

auioce  HissiLcs 

TRANSLATION  OP  SOVICT 
RCSCARCMI   RADIOCLCCTRONICS 

OP  ouiece  rissilcs, 

AD-*e)  )«*       OIV.   It 

RAOta  INTCRPCROnCTCRS 
TRACKINS 

NCTCROLOalCAL  PMCNOHCNA 

*•  Rclatco  to  thc 

crrors  in  radio  INTCRPCROMCTCR 
TRACKING  STSTCHS. 

AD-AOJ  tie  OIV.   * 

MCTCROLOOICAL  PMCNOMCNA 
AS  RCLATCn  TO  TMe 

CRRORS  IN  RADIO  INTCRreROMCTCa 
TRACKING  STSTCMS, 

*e-*o.«  til       DIV,  * 


RADIO  RCLAV  STSTCMS 

COMMUNICATION  BATClLITCS  IACTIVCI 

NuLTIPLC  Access  CAPAtlLITT 
OP  A  NARD-LIMlTlNa 
COMMUNICATION  SAtClLITC 
RCPCAtCR  pith  SPRCAO-SPtCTRUn 
SIGNALS. 

AO-*ej  a«?       Olv,   I* 


KAD-ROO 


F»eP*0*TISN 

■ISI'TION    ritLOl    *tSOCI*TC« 
■  |TN     SMOIIT>«<VE     ANrrwNtS 

IN  *aaiT»*i(T  L*Mo-sc* 

*D-4e.«  e<*       eiv.  • 

r*n|LT  •BO'TION  or 

Public  rtLLOuT  (MCL^CKt, 

•  STuBT  or  ocs  HoiMCs, 

lo»«, 

>B-4B!I  Hi  OtV.    I* 

ll*BIO*eTtvC     ItOTorfS 
f  CtTTCRtNtt 

ncAtunrnrNT  or  tmc 

SOTTCRCB    ConroNCNT     Or 
fftOKTION    or    CoB*kT-*e 
rrioouCCO     IN    *    B»|CK 
lT»UCTU»t . 

*B-kOS  esi        oiv.   <A 
**6ior>eeucNCT  cables 

OltLtCTI»IrS 

Le»-r«raueNCT    invist|6»tio«i 

or  »  lO«-1.0SS  rOL'tTHTLINt 

ro«M  iiCLrCTKic  c«blc 

COBC, 

*0-»el  1*7  DIV.   7 

■•oiorNcauCNCT  c*blci 
rtttTic  ce*TiN«s 

CxTNa  r^exlBLC  CO«al*L 
CABLr. 

*e-401  IBS  0I¥,   T 

■•oiorNtouCNCT  iNTCurCNCNCC 

NCASUWCNCNT 

NriSUBFNCNTS  or  TMC 
5  VC  BAOIP  NOISC  Ne«rl 
ntOBIB. 

•e-*0<  OJB  DIV.   B 

■*oior»oTCCTivc    *ecNTS 
piremoiNrs 

"eBC»rTorire»iotNfs, 

*0>k01    •»»•>  BIV.        •• 

■* iLNOtOS 
OrOtTION 

T«»«tSL>T|ON    or     KUSflAN 

•  EtC'IICMI   CHANGES  IN 
BULCS  or  TCChNICAL  erCBATIOM 
or  SOVIET  NAILBOAOs, 

AD-40S  IJJ  DIV.   Jl 

BAKE  EABTh  rOnrOUNDS 

sinsle  cbtstals 

ONOBTM  AND  ChaRACTCBIZATION 
or  SfNCLE  CNTSTA^S 

or  Babe  eabth  conpounds. 

AD-40)  IS*  0I«,   i* 

babc  Earth  rtExENTs 

ION  CaCHANCE 

DIST»I«UTION  or  ALKALINE 
Eabth  and  babe  eabth 
Solutes  lu  tmE  NAio-sioi- 


NACL  STSTrn, 

aD-409  1B> 


DIV, 


BCCOBOlNfi  STSTEHS 

lasebs 

COMEBEMT  LlfiHT-BECOaDINfi 
TceHM|OUE«. 

aD>40J  SOS  OIV,   * 

BtCTir lEBS 

HICBO^Ave  rBCOUENCT 

HfcBOBAVE  BECTir ICATION 
BT  VACUUM  TUBES, 

AD-40S  IBI  OIV,   • 

BECTir ItBS 
SILICON 

HIGH  VOLTAGE  SILICON 
BECTtriEB  STACKS,    PBOOUCTION 
CN6INEEBIMG  hEASUBC, 

A0-40S  SOI  OIV.   • 

BtCUBSIVE  ruNCTIONS 
NATHCnATICAL  LOGIC 

TRANSLATION  Or  RUSSIAN 
BCSEARCm:  normal  ALGORITHMS 
AND  BECUBBING  rUNCTIONS, 

aO-AOS  IIB  DIV,    IS 

bcentrt  vehicles 
optical  tracking 

SIGNirtCANCC  AND  MEASUREMENT 
or  OPTICAL  OBSERVABtCSI 

Photographic  spectbomETbt 
And  baoiomEtbt, 

AD-BOt  014  DIV,   4 

BCENTRT  VEHICLES 
PARACHUTE  PABBICS 

THERMAL  eONDUCT|V|TT 
or  PABACHIITC  rABRICS, 

ad-40s  ii*       oiv,   i* 

recntrt  vehicles 
•inojhiclps 

STRESS  ANALTSIS  Of 

THE  riTCBNAL  rBONT 
•INDOa  or  THC  «-<0a 
IDTNA-SOAP) , 

AD-40>  i54  DIV, 


l» 


BcrBACTIVC   INDCI 
LASCBS 

VABIATION  or  BCrRACTIVC 
INDCl  DURING  LASER 
OPCRATIDN, 

^aD-40)  «S0  DIV,   <S 

BcrBACTORT  COATINGS 
SILICIDCS 

AovANcro  dcvclopmcnt 
or  prB-4i   silicidc  coating 

TO  PBOTCCt  MOLTBOCNUM 
ALLOTS  AGAINST  OXIDATION 
AT  h,Gh  TrMPCBATuaCS, 

AD-40S  103  OIV,    |T 


RCrRACTORT  HATCRIALS 
CHCHICAL  ANALTSIS 

Translation  or  bussibn 

BCSEABCHI    ANAtTttf  Or 
MIGH.MCLTtNG  COMPOUNOS. 

Ao-4o>  00*       eiv.  « 

rcpbactobt  MATEBIALS 
riBEBS 

rCASIBILlTT  «r  rOBMING 
BCrBACTOBT  rIBEBS  BT 
A  COmTINUOuS  pbocess, 

AD-40S  NSS  DIV,    IB 

BCrBACTOBT  MATEBIALS 

HIGM.TCMPrBATUBC  BCSCARCH 
NoN>HCTALLIC  mAtCRIAlS 
roR  HIGH  tcmpebatubc 
STBUCTURAL  APPLICATIONS. 

AD-40S  it*  DIV.    I« 

BCrBACTOBT  MCTAL  ALLOTS 
COATINGS 

DCVCLOPMCNT  or  PBACTICAL 
TCCMNIOUC*  rOB  APPLTIM« 
PBOTCCTIvr  COATINGS  TO 
C0LUM8IUM  ALLOTS, 

AO-40)  III  OtV,    1* 

BCrBACTOBT  "CTAL  ALLOTS 
POBDCB  HCTALLUBCT 

TuNGSTrN  BASC  ALLOTS 

HOT  pBcssro  raoM  elemental 

POSDEBS, 

AD-40S  JOI  DIV,    iT 

BCrBACTOBT  MCTALS 
COLO  SOBllINO 

use  or  STBAIN  SOPTCNING 

TO  iMPBOvr  THC  pbopcbtics 
or  BCrBACTOBT  mctals, 

AD>40«  047  OIV,    |7 

BCrBACTOBT  MCTALS 
TANTAtUH 

Amplication  or  THiN-riLM 

CLCCtBON  "ICBOSCOPT  to 

COLO  boll'ng  or  BcrBACToBT 

MCTALS:    CRTSTAL  OCrORMATION 
or  TANTALUM, 

A0>401  U7  OIV,    |7 

■CINrOBCCO  rONCBCTC 
STCCl 

THC  crrccT  or  salt 

IN  eONCRCTC  ON  COHPRESSIVE 
STBrNCTM,  baTEB  VAPOB 
TBANsmSSION,   AND  COBBOSION 
or  BCINrORCING  STEEL, 

A0-40T   J74         DIV.    !• 


RElNrORCING  MATERIALS 
r ILAHCNTS 


HIGH. MODULUS,  HIGH. STRENGTH 
riLAMENT  MATCRIAkS  OBTAINCD 
•T  OcPOS|T|ON  TCCHNlaUES, 

AD-401  <01  DIV,    |B 


BELIABtLITT  iELECTBONICSI 
BIBLIDGBAPHICS 

SIBLI06BAPMT  ON  BCLIABILITT, 
AD-40S  144  DIV.   S 

BELIABlLiTT  iELECTBOnICSI 

cohputeb  logic 

STuOT  er  PIECE  pabt 

PAULT  ISOLATION  BT 

COMPUTER  LOGIC,  VOLUME 

B,   COLLCCTIDN  or  PUBLISHCO 

PAPCBf  SUPPOBTCe  BT 

CONTBACT, 

AD>401  1J4  OIV,   JO 

,RCL|ABILITT  iClECTBOHICSI 

\         HANDBOOKS 

^       STUDT  er  PIECE  PABT 

pault  isolation  bt 
computeb  logic,  volume 

I,   USrP'S  MANUAtl 

fATAL  II  COMPILEB.ASSEMBLCB 

STSTCm, 

AD-40S     US  OIV,        JO 

BCLIABILlTT  iCLECTBONICSI 
TANTALUM  CAPACITOBS 

PBODUCTION  ENGINEEBIHG 
MCASuBC  rOR  IMPROVCO 
BCLIABILlTT  oP  SOLID 

clcctrolttc  tantalum 
capacitorb, 

AD-40>  077  DIV,   • 

RCLIABILITT  ICLECTBOMICSI 
TBANSISTOBS 

PBODUCTION  ENGINEERING 
MEASURE  TP  IMPROVE 
PRODUCTION  TECmNIOuES  AND 
INCBEASC  THE  BELIABlLiTT 
or  THC  2NIJSBA  TBANSISTOB, 

AD>40J  J4t  DIV,   • 

PBODUCTION  engineebimg 

MCASuBC  TO  IHPBOVC 

pboduCTion  tcchniouCS  and 

INCBCASC  ThC  BCLIABILlTT 

or  THC  aNiJsBA  tbansistob, 

AD>40S  34J  DM,   • 

BCLIGIDN 
USSB 

Political  chabactcb  o' 
sevict  anti-scmitish, 

A0-40Y    107  on.        If 


BCNOCtVOUS    ffUlDANCC 

contbol  ststchs 

CONTBOl  or  Ce-OPCBATIVC 
STSTEMSI   TME  BENDEtveuS 
PBOBLC". 

AD-40«  OIS  DIV,    l» 

BESISTANCE  (ELECTRICALI 

ThOBAI 

thobacic  cage  ImPCOANCE 
ncasurcmcnti,   impedance 

PLETHTSMOeRAPHie  DCTCRMINATION 
or  CARDIAC  OUTPUT  I  AN 
iNTfRPRCTtvC  STUOTt, 

A0'40>  OSJ  OIV.    I* 

RCSONANCE 

OSCILLATION 

RCSONANT  OSCIkLATIONt. 
AD>40S  SOB  DiV.   IS 

RESPIRATION 
VENOMS 

StUDICS  on  DISTRIBUTION 
or  CLAPINP  VENOMS  IN 
ANIMAL  BOPieS  ArTEB  EMvENOMATIOM, 

ad>401  bsi       div.   |b 
studieb  on  oistbisution 
er  CLAPiNr  venoms  |n 

ANIMAt  BOPIES  ArTEB  ENvENOMATION, 
A  NUCLEOSIDE  ISOLATED 
PROM  THC  VCNOH  or  BUNGARUS 
nULTICINCTuS. 

AD-*e5  BSI  OIV,    |4 

bcspibation 

bounds  •  injubics 

studies  or  bcspibatort  ponction 

rOLLOalNC  THOBACIC  AND 
TMOBtCO'APDOMINAL   INJUBItSI 
III   PULMOHABT  COMPLlANCCI 
III  ALVCOLAB  vCNtIlATIONI 
111  INSPIBCe  GAS  DISTBIBUTIOMI 
1*1   vCNTILATION  AND  GAS 
ClCHANCEl  ISl  vENTItATION.PCBruSICH 
IMBAi  ANCE  , 
AD>401 


ISl 


OIV. 


I* 


RETBAINING 
ATTI TUDES 

STUDT  nr  rACToBs  in 

■DBKCBS*  OCelSIONS  TO 

roacGO  bctbaining  unocb 
thC  manpobCb  dcvClopmcnt 
and  tbaining  act  op 

1*41. 

AD-401  «I0  DIV.   I* 

bhCnium  allots 
metallogbapht 

l-BAT  BTUDT  or  OEroRMATION 
or  NB-RE  ALLOTS, 

*e-401  B7J  DIV,    I* 

RINGS 

DErORMATION 

non-lihEar  thcort  roR 
The  deformation  or 

PRE-STRESBED  CIBCUL*B 
PLATES  AND  BINGS, 

aD-40>  070  OIV.   IS 


■  INSS 

BElNroRCING  MATERIALS 

htDROstaticallt  loaded 
cibculab  CtliNOBICaL 

SHELLS  B|TH  NON.UNiroBM 
BCINrOBCIMG  BINGSI  SUMHABT 

or  invcstigations. 

AO-40*  m9i  OIV,   is 

STBCSsrs  AND  displacchcnts 

or  NONCIBCULAB  BINGS 

UNDCB  ABBITBaBt  CIRCuHrCRCNTfAL 

LOAD, 

AD-40S  B«*  OIV.    |1 

ROCK  IgEOLOSTI  . 

ELECTRICAL  CONDUCTANCE 

CUBBCNT  DISTBIBUTION 
or  hCMISPHCBICAL  CLECTBODEfl 
IN  A  hOMOGENCOUS  SCMISPACE. 

AD>4D]  DBS  0|V.   IS 

BOCKCT  CASE* 

STBCTCH  POBHING 

ocvElopment  or  ultba-high 

STBCmGTH  BOCKCT  nOTOB 
CAfCj  ST  CBTOGENIC  STBCTCH 
reBM|NG  AMD  COOLED 
SOLID  PBOPELLANT  BOCKCT 
NOZZLES, 

AD-401  IBB  DIV,   I* 

ROCKET  NOTOB  NOZZLES 
CODLING 

DEVELOPMENT  OP  ULTBA.tTiGM 
STBENGTh  BOCKET  mOTOB 
CASES  OT  CBTOGENIC  STBETCH 
rOBMING  AND  COOLCO 
SOLin  PBOPCkLANT  BoCKET 
NOtzLcS, 

AD-BOS  I*B  DIV,   >V 


BOCKET  PBOPEkLBNTS 
ENCBgT  MANAOCMCNT 


PBOPELLANT  CNEBGT  MAMASCMCNT 
CONSIDCBATIONS  roB  THE 
rLIGHT  DATA  STSTEM  CONCEPT. 

AD-BOX  004  DiV,   J« 

BOCKCT  PRDPPLLANTS 
STOBaGC 

PpOPCLlANT  SToRAOILITT 
IN  SPACC, 

Ae-40S  IIS  OIV,    I" 

BOOS 

STABILITT 

INVCSTIGATIDN  OP  THC 
DTNAmIC  STABILITT  or 
A  BOD. 

AD-40S  BBB  DIV,    I 


m-i« 


SOL -RON 


ROLklMI  inCTALLUBBTI 
ULTB*t*MIC  RAeiATION 

STWOV  or  THE  rCASiaiklTT 

•r  APPLTiNB  ultrasohIc 


CNCBbT  to  THC  ROLLINS 
PROCCSS  roR  SHCCT  NCTBbf. 


AO-*e>  |T1 


»lv,   i* 


•ewNos  eouHTCRS 

•EkiABlLITT 

H|f  ELEVATION  OUAOBAHT 
COUNTCB  OPCBATIMb  ano 
Lire  TKtTt, 

aO-BOS  ISS         DIV,  ta 

■unbatb 

LOADING  IMtCHANICSl 

SMALL-SCALE  NOOCL  BTUOV 
or  AIrFTCLO  PAVCnCNTt 
TO  eCTCBNINC  nlNINWM 
MORItONTAL  OlMCNSIONt 
rOR  'INP|N|TC'  SLAB 
•tMAVtOR. 

A0-4i|  IBS 


•  IV. 


1* 


w-n 


8AM-8IM 


OUIUITY  ceNTKOt 

«•«  iNvttTia«TiON  or 
TMc  »»Ft.ie*TioM  or 
n«»Ksv  eH>|N  noOCLI 
TO  TMC  BCVIVkTION  OP 

oPintTiMe  CHkKACTcmsTic 
cuavet  PO*  **nPtlN«  ^LANs, 

*D-*es    <T«  0I«.       I* 

f»TtttlTtl     l««TIfICI»Ll 
*TnesrHtKIC     SOUNDINO 

TMiNtttTioN   or    aUSSIAN 
■  tSO'CHI        •t.TITuOC    OUTBHUTIOW 

or    CHaaaCD   r/kOTicLCS 

In     THt     HTPOSrHCHt      ANO 

TKtNf  ITIOMAL    IICSIOM    ■CTaCCH 

oitcCh  anr  MCLlun  IONIC 

LITEMS    *t    BCTOMINCB 

»T     SkTCLklTC     'KOSnO*-*', 

•  0-40)     XI  DIV,        I 

»«TtLt«TH    t»«Tiriei»Li 
LtNoiNG  er*K 

«*TCLLITe    c'tMOINS    CONT*OL 
f««TCM    uTILtllNO    OII*« 
neOUL'T lOM. 

*e-*ei   IJ4  DIV.     ii 

<C*MN|NS 

L*SC«t  

UlTXSSNIC     klftMT     SC'NNINC 

*N0  acTivr  orriCkk 

IHASIMfi  t^'STCn, 

•o-*oi  et«       oiv.  * 

SCATTCVINC 

(LtetnoxArNCTie  ■»»e» 

STU0IC9    IN  ato**  caots 
src^ioNs   »Lli:    oirr«»CTioM 
•NO   jc^TTraiNO   iT   aesuL*" 
«eoir<    Mil      The   aaoi.*TC 
irMcaoie. 

•D-*ei  03)  DIV.   * 

«C^TTea|N« 

a^ole*CTivc  itoTorcs 

Ne^tuarNCNT  or  tnc 
it^TTtato  conroNtNT  or 
aaoitTioN  or  co*^LT-*e 
rwooucEO  IN  •  oaicK 

fTMUCTUat. 

*D-40)  Ofl  DIV,   *0 

scNCOULiNe  _ 

N^INfrN^NCC 

MtlNTCM^NCC     aOklCKS 

roa  sTOCMitTie^LLT  r^iLiNO 
CauiaNCNT. 

40-40)  )*<  DIV,    <* 

SCMtOULlNfi 
aitofs 

•  HCuatsTic  •ppao^CH 

To  ailOT  «CMCDUV.|NC, 

•0-40)  •'•  DIV,   <) 

fCICNTinC  aCSCAaCH 

aevtcas 

UNiv,  or  ILLINOIS  eooaeiNATfo 
SCIENCE  L'O.  acsc*aCH 


SUNii*aT , 

•0-40)    02) 


OIV,        )"> 


SE^    a^TEH 

DES^LlWATtON 

^••CTIC^L  SOLWTIONS  TO 

aaoBiENS  or  TMiasT 
IN  cCofED  oa  oaEN 
saACES, 

AD-40)  141  DIV,    |4 

SEALS  isToaaEasi 

SHAFTS 

aaELlBlNAar  investioation 

-  -XEADIN6  TO  A  sound 

ANALYTICAL  UNOEaSTANDINC 
or  EIISTINQ  rACE-TTFE 

SEALS  Pea  suSNAaiNE 
aaoafLLEa  SMArrs, 

•  0-40)  *?•>  DIV.   11 

aaELiniN^av  •n^ltsis 
or  a^ol^L  r^CE  sol* 

re*    DEEP  VUSNEaSENCE 

SutN^aiNE  aaoPCLLEa  shafts, 

•0-40)  ITT  OIV,   )l 

SE^L*  iSTOaacasi  • 

SPACE  ENViaoNHENTAL  CONOITIONa 

-'   -  t»TAL  ErrECT* 


Space  rNviaoNnEi 
ON  P0LT9Ea|C  SE*LS, 

e-aiN6S,  •NO  CASKETS, 

AO-40)  )•••  OIV, 


!• 


SEAPLANE  rLOATS 

STASlLlEATION  STSTEHS 

OPEN  OCEAN  OEnONSraATION 
OP  VEariC^L  PlO«T  SE^  sT»BIlI- 
ZATION  CONCEPT,   PHASE 
M  TESTS, 

•0-40)  f)4  OIV,    I 

SEHICOHOUCTOa  DEVICES 

ANTENNAS 

HisH  ppSEa  SEnlcoNDucToa 

aHASE  SHtPTINC  DEVICES. 

Ae-4e^  142        OIV,   • 

SEHICONOUCTpa  DEVICES 
ELECTalC  PaoPEaTIES 

AnVANCrO  ruNCTIONAL  ELECraOMIC 

■loci  ocvrLOPHENTi  aESEAacH 
OH  SE>ncoHDuCToa  diodes, 

AD-AO)  «7I  dIv,   • 

SCHICONDUCTPa  DEVICES 
INTEOaATEO  CiaCUITS 

OPTOELfCTaONiC  rUNCTIOIAL 


ctccTaoNir  aLOCKS, 

40-40)  «0* 


el*. 


scHicoNoucTna  oEviecs 
paecESf INS 

NATCaiAL  paecEssiNC  and 
phenorena  investioations 


roa  ruHCTIONAL  iLCCTaONlC 
•LOeat. 

Ae-40)  174  OIV,   • 

SEHICONOUCTOas 

•i6Lioea«PHics 

NACNEToaESISTAHCC  IM 
HET^LS,  smiCONOuCTOaS, 

•NO  •LLOT^:  •  ilSLiesaAPHT 
ON  thEOPetic^l  •no 

ElPEPINENT^L  ASPECTS, 

•0-40)  >•«       eiv.  1) 

SEHICONOUCTOas 

OPTICAL  ^POPEPTIES 

OPTIC'L  PPOPEPTlES  or 
SEHIC0N0UCTIN6  CavSTALS, 

AD-40)  )T«         eiv,   *< 

tCHICONDUCTOBS 

easANic  coHPouNos 

STnThE«H  *N0  ElEcTPIC^L 

aaoPcaTiE<(  or  senz  ihIoaiolEs 

AND  HETEaPCTCLIC  OUlNONOlO 
COHPOUNOS, 

•0-40)  IT4  OIV,   « 

SEHICONDUCTcaS 

PHOToCONOliCTIVITT 

Ta4NSL«TI0N  or  (ULOAaiAM 
aESEApCHI    INVESTlfiATlON 

or  electnic^l  conduction 
OP  c^eniu"  suLrtoE 

SEHI.CONOUCTOas  US|N6 

H|«H  racouENCT  oENEaAToas, 

l0-40«  )*l  OIV,   IS 

SE"t CONDUCTCas 
SINGLE  CavsTALS 

ELECTap. OPTICAL  HETHOD 
roa   INVESTIGATION  OP 

riELO  •NO  cuaaENT  oisTaiouTio"* 
IN  sEHieoMDuCToas  •no  L»Tea.H«E 

riELD    DKTailUT  ions 
IN    PHOTOCONOUCTOaS, 

•0-40)    07)  OIV,        i* 

PHOTO-H^SNCTO-ELECTaiC 

STuOT  or  COS  cavsTALi, 
TPANsPOPT  ppoPEPTiES  or 

aiSHuTH  aOLLED  THIN 

roiLS.  .. 

•0-40)  oae       OIV,  i* 

SEHICONOUCTOas 

suar^cE  pPOPEaTicf 

Suar^cr  states  in  c^lliuh 

•aSENlOE  SEHICONOUCTOas, 

•0-40)  «4<  ei«t   ** 

SEHICONOUCTOas 

STHPOSI* 

Tp^NSL'TION  or  aUSSMN 
aESE^aCHt   cONrEacNCE 
ON  SaE^ICOONN  or  OlELECTalCS 
AND  SEHICONOUtToaS, 

•0-40)  ««7  OIV,    *) 

SEHICONOUCTOas 
THEOPT 

aEsE^acH  ON  aECOHsiNATiON 

AND  rLUCTllATION  THEOPT 
IN  SEHICONOUCTOas, 

•0-40)  0*0  OIV,   <) 

scaiES 

oirrEaENTML  Couations 

aESEAacH  ON  THE  APPLICATION 
or  LIE  SEPIES  TO 

The  solution  or  total 

ANO  PAPTML  DIPPEPENTIAL 
EOUATIOnS, 

•0-40)  i««        OIV,   t< 

SEavo  »HPLir|Eas 

HTOa^uLlc  SEavoHECH^Nisns 
Tp^NSL^TiON  or  aussiAN 
aESE«acH.   HToaAuLic 

ahplipiep, 

A0-40>  ««S  D|V,   <• 

SEavOHrcHANisHS 

OiaECTION  PIN0IN6 

Analysis  op  a  vapiaslE 
PATE  stavOHECHANiSH  poa 
A  aAelo  OiaECTION  piwdinc 
iTSTe«, 

40-40)  «ll  OIV,    I* 

SET  THfOPT 
CoOInC 

aESEAaCH  IN  NONLlNEAa 

CODES, 

•0-40r  ««l  DIV,   • 

SHkPTS 

PPOPelCEPS  IACPIALI 

PATIauE  TESTING  OP 
T  )4  AiaCa^PT  JET  ENGINE 
PaOPELt'a  SHAFTS, 

AO-40)  INl  OIV,    i 

SHAFTS 

PaOPELLEPa  IHAaiNEl 

PaELinlNAPT  INVESTIGATION 
LEADING  TO  A  SOUND 
ANALYTICAL  UNOEasT ANDIM* 

or  EiiSTiae  rACE-TvaE 
SEALS  roa  suSHAaiHE 

PPOPElLEP  shapts, 

•0-40)  t7«  OIV,    Jl 

PPELlnlN^aY  •N^LYSIS 
OP  a^el^L  P*CE  SE«Lt 
FOa  DEEP  auOHEPGENCE 
SUOH^aiNE  PPOPELLEP  shafts, 

AD-4e)  177  DIV,   Jl 

SmElTEpS 

CIVit  DEFENSE  STSTEHS 

niNlHUH  aEoulaCHENTS 
Foa  AuitLlAav  POaEa 

SYSTEMS  PO*  COHMUNITY 

SHELTEas,  .- 

ao-40)  040       OIV,  la 


P4"ILV  AOOPTION  OP 
autLfC  PALLOUT  tHCLTCaS, 
A  STuDY  OP  DCS  nelNES, 

leaA, 

•0-40)  1*1  •!«.    I* 

fMCLTCas 

comnunicayion  eguiphcmt 

Analysis  and  design 
OF  cpp  ppotection  poa 

THE  AN/TSO-17  SYSTE", 

Ae-40)  tee      eiv,  • 

(HCkTEPS 

EkEcTaic  poaca  aaoeucTieN 

SHALL  AUVILIAav  POeE* 
POP  SHtLTfas, 


•0-40)  *«7 


OI«a 


SHIELDING 

•ANNA  OAYS 

TPANsntSSION  OF  GAHNA 
aAOIATION  THaOUGH  TM|H, 
FINITE  StASS  OP  laOM 

•NO  coNcarTE, 

AO-40)  at)        OIV,   ie 

SHIELDING 

NuCLEAa  SCATTEaiNG 

TaANsmSSION  OP  SAHIIA 
aAOIATION  THaOUGM  THIN, 
FINITE  SLtSS  OP  laON 

AND  coNcarTE, 

AO-40)  «i*       eiv,  *o 

•mIp  "ulls 

VltPATION 

hydpoel^stic  study  or 

CL^ITIC  ■FANS  aiTH 

A  FOIL-SHAPED  APPENDAGE, 

AO-40)  017  Div,   Jl 

Ship  STaucTuaAL  cohponents 

AkUH|NUH  „  • 

TtsT  OF  ALUHIHUH  CONNECTIONS, 

•0-40)  «ti       eiv,  Ji 

SHOCK  P^VES 

olPPa^crlPN 

SHOCK-SHOCK  intcp^ction 

INVOLVING  •  SHOCK   B^Vt 
•DV^nCING  into  •  aEGION 

OP  uNiroan  FLoa, 

•0-AD)  ON*  OIV,   a 

SHoaT  T^KE-oFF  Planes 
take.opp 

estihayion  op  STOL  a/c 
TAKE.ePP  niSTANCES, 

AD-40)  )7S  OIV,    I 

SIGNAL  GEnEPaTOPS 

ctacuiTs  .   ..  _ 

■ASIC  KTUOIES  ON  AHPLIPIEATien 

•NO  genepation  op 

SIGNAL*  IN  ElECTPONICAL 

ciaculT. 

Ao-4er  «■*        DIV,   • 

SILANES 

SYNTHESIS  iCHEHISTaYi 

TaANSL^TioN  or  aussi'N 
aEsr*pCMi   oPG^Nic  silicon 
COHPfiUNOS  PITH  phEnylEnE-anp 

THiENYLENr-CHAIN  LINKS, 

AO-40)  if  01*.   a 

SILICON 

CHfHICAL  ANALYSIS 

.ESTIHAYION  or  TPACE 

al.  hc,  and  si  ihpupities 

■Y  PLUOaiHEYalC  nCYHODS, 

•0-40)  SI)        olv,   a 

SILICON 

SEP^P^TIOH 

EsTlH^YioN  or  Ta^CE 

•L,  HG,  •NO  SI   IhPUPITICS 
■Y  PLUOPIHETPIC  hETHOOS. 

•0-40)  SIJ  DIV,   a 

SILICON  CONPOUNOS 
C^P^CITOPS 

PPOOUCTION  ENGINEEPING 
HE^SuPE  rpa  THE  PPOOUCTION 

Or  SILICON  honoiioe  cAPAClToaa 

HICPOELEHrNT, 

•0-40)  OtO  01*,   * 

SILVEP  •LLOYS 
PALLAOlUN 

apAVITY.INOEPCNOENT  BATEP-PlEC- 
TPOLYSIS  CELL  PITH  A  P^LL^DIUH- 

silvep  •lloy  cathode, 

A0-4e)  JSS  DIV,   « 

SILVEP  COHPOUNDS 
OIIOES 

OECOHPPSITION  OP  SILVEP 
eilOE  IN  AQUEOUS  POTASSIUH 
HYDPpllOE, 

AD-40)  )04  OIV,    a 

SinuLATOPS 

POaCP  SUPPLIES 

POaEa  SYSTEH  TaANSIENTS 
ANO  PoaEa  TBANSIENT 
SmuLAToa 

AO-40)  <<0  DIV,   7 

SINGLE  CBysy^lS 

eavST'L  cpobth 

ELECTar-OPTICAL  "CTHoe 
Foa  INVESTIOATION  OP 
PICLO  ANO  CuaacNT  OlSTalBUTIONt 
IN  SEHICONOUCTOas  AND  LAYEa-LlKE 
PIElO  OIKTPIBUTIONS 

itt  PHOTOcpNOucTeas, 

AO-AO)  07S  OIV,   i* 

GpOBTH  ANO  CHAaACTEaiZATION 
OF  SINGLE  CavSTALS 

DP  a«aE  EAPTH  cenPeuNOS, 

Ae-4e)  J*a       olv.  << 


NI-18 


aaoeuCTioN  CM«i«(caiM« 
PEASuaE  ON  TTTWlua, 

laON,  GaBNET  SPNEBtt 
POa  USE  •)  POBEB 
kiniTEBS, 

•0-46)  SOT  DIV.   • 

•INGLE  cavSTAL* 

aHOTeELECYPIC  EFFECT 

TPANSL4TI0N  or  BULGAP|«N 
BEtEAaCHI    INVEST IGATtOM 
OF  ElECTPicAL  CONDUCTION 

or  CAoniuH  suLrlDE 

SEMI.CONOUCTOPS  USING 

HIGH  raeauENCY  GENcaAToas. 

aD-BO)  )«I  OIV,   «s 

•IMfLE  CBTSTAL* 

PLAT.NUH 

—  .I'i"*'-'*""  •'  BULG«m»l» 
BESE^aCMI   OIIO^TION 
AND  Suar^CE  •CTIVITY 

er  PL*TiNun  honocpystallImc 

■PMEPICAL  ElECTPODEB. 

Ae-40)  jjs       OIV,  , 

•INGLE  cavSTaLl 
BuIbtz 

_        "C  IINGLE  SieEBANO 
CavSTAk*, 

Ae-46)  101       01,.  a 

•INGLE  CBYSYAL* 
•  EHKoNDuCYgas 

PMOT0->-A0NETO-ELECTalC 
STUDY  or  COS  CavSTALS. 
TBANSPeaT  PPOPEBTftS  OF 


•IBHyTM  aOLLEO  THiN 
"-|LS, 


roll 


;i.4 


0)  aao 


Olv,   «1 


•INGLE  CPYCYAlS 

SPECTBA  IINPaAaEDl 

rt»    INPP^PED  SPECTRA 
or  Cu  H^LIOES,  CUiO, 
aUBY,  AND  •LKALI  HALIOES 
IN  A  alOE  BANGE  oP 
TEHPePATupES. 

•0-40)  OJa  01*.   <s 

•|NTEP|NG 

CEBAnlC  HtTEPIALS 

SINTEPING  PhENOhENA  |N 
CCPAhIC  SYSTEhs. 

AD-40)  t47  01*.    |a 

SITE  SELECTION 

COHNANO  •  CONTBOl  STSTEHS 
PBELiniNABY  GEOLOGIC 

assebsncnt  op  selected 

SITEi  IN  THE  UNITED 

STATES  THAT  HAY  BE 

SUITABLE  POa  DEEP  UNDEPGBOUNe 

COnN^ND  •NO  CONTBOL 


centebs, 

AO-GO)  Its 


ei*.  |B 


•  ■IN 

aCBNEABILITY 

HOLECULAB  STBUCTUBE  ANO 
OIFPuSIONAl  PPOCESSES 
OF  HgHOLOOOuS  •LCOhOlS 
ACPOss  INTACT  EPIOEBHIS, 

•0-40)  ttm  Olv.    I* 

SKIN 

BaoIOLOGICal  CONTAninaTION 

SKIN  CONTACT  TPANSPEP 
OP  TplTIUH  FPON  BPASS. 

•0-40)  JOa  Olv.    14 

Slot  •ntennas 
beentby  vehicles 

Dopplep  •ntcnna  investigation 

POP  1  IPT-PEENTPY  VEHICLES, 

Ie-»o)  OS*       DIV.   It 
soeiuH 

BtACTION  PINETteS 

CHEPtcAL  KINETICS  er 
Seeiun  IN  be-Entbt. 

AO-40)  aj7  '        oi«,   a 

soeiun  CONPOUNOS 
excbetion 

seoiuh  balance  studies 
•  pollsping  thebhal  injubie*. 

iD-40)  1*1  01*.   |4 

SOLAB  ECLIPSES 

photogpapht 

ECLIPSE  eeSEBVATIONC 
PBOH  A  JET  AiacBAPT. 

Ae-40)  «i«       01*.  t 

tOLAB  BAeiATION 
SIPULATION 

Study  pp  BBoiATiea 
!Ses  ••"^"'  »»*»i*.i««B 

ie-BO)  si«       01*.  «i 
soLAB  a**i*TieN 

I  BaVS 

SOLAR  *-a«T  •0SCR*AT|0MS 
■y  INjUN  I, 

40-40)  a«7  01*.   • 

soLorRte  JOINTS 

NAnUPACTUBING  HETHOOS 

TaAMSLtTION  OF  BUSSIAH 

researcmi   method  op  t 
••tafning  *acuuh. tight 
Cnclosin*  nisnatcneo 
loloebeo  joinings  of 


"ETAl  BITH  ceramic  H«TCR|*i,. 

Ae-*e)  ao«       •!», 


<4 


Sekle  STATE  PHTSICS 

tAScas 

•Okie  jTATC  kaeca  EiPkeRATlORS. 
»•-»••  IJJ       eiv,  a* 


am-iAT 


SOLie  STATE  PHYSICS 
MiCPORAVE  PPEOuENCy 

PESEAPCH  INVESTIOATION 

eiPEcTEo  Toa^ao  eitendinc 

The  useful  a^NGE  OF 
THE  ELECTaen^GNETIC  SPECTRUn. 
•  0-40)  ••44  OIV.   1« 

SOLID  STATE  PHTSleS 
BEPOBTS 

LIST  OP  BEPOBTS  ANO 
SUMHABV  OF  BESEAPCh 
IN  SgLIO  «TATC  PHYSICS 
AT  LINCOLN  LAB, 

AO-BO)  tia  OIV,   »» 

•  OMAP 

tbaining  devices 

Study  of  sihulatiom 

BEOUIBEHENTS  POP  SONAR 
OPERATOR  TRAINERS, 

AO-40)  )««  ojV,   it 

•PACE  ENVIRONMENTAL  CONDITIONS 
AOMPSIVES 

SPACE  rNVIPONHENTAL  EPPECTS 

OH  Structural  aohEsives, 

AO-BO)  J4B        el*,   la 

•PACE  eRvibonmental  conoitions 
coatings 

Space  environmental  effects 
ON  POLTMEPie  coatings. 

•0-40)  )47  OIV.    la 

•PACE  ENVIPPNHENTAL  CONOITIONS 

Elastohcpk 

SP^CE  PNVIRONHENTAL  EPPfCTa 
ON  ELASTOHEPS, 

•0-40)  )4)  OIV.    la 

•R»CE  ENvlaPNHENT4L  CONOITIONS 
EtECTpIC  INSULATION 

SP^CE  PNvlPONnCNTtL  EFFECTS 
ON  POLTHEPle  ELECTPICAL 
INSULATION, 

io-BO)  *4a       OIV,   la 

•PACE  ENVIRONHENTAL  CONDITIONS 

TRANSLATION  OF  RUSSIAN 
PATENT!   METHOD  OP 
''JifS?i''S  ^"^    •R»*ITAT|ONAL.F|fLe 

graoient  in  outer 
space  neap  celestial 

BODIES  ANP  HEASualNG 
THE  MAGNITUDE  ANO  DIRECTION 
OP  SHALL  ACCELCaATIONS 
iN-THt  STATE  OF  BEIGHTLESS- 

^0-40*  *«4  Olv.   < 

•'»Jg,5J||aONMENTAL  CONOITIONS 

.„  ?'*?'  'NViaONMENTAL  EPFECTa 
ON  LAMINATES, 

AO-BOS  )70  01*.    la 

SPACE  EN*IBeNHENTAL  CONDITIONS 

Space  PHviaONHENTAL  EFFECTS 

on  elastohebic  and 
Rlaitic  materials. 

AO-BO)  )4a        01*.   la 

SPACE    PNVIRONHENTAL    EF»ErtS 
ON    ElASTOHEPIC     ANO 
RL^tTlC    M^TEPULSI        P^OIATION 
»T    CpTOGENIC     TEMPERATURES. 

AO-BO)  )7*         eiv.   la 

•RACE  ENVIRONHENTAL  CONOITIONS 

SPACE  FNVIRONHENTAL  EFPECTB 

ON  Plastics, 

•0-40)  I44         01*.   la 
SP4CE  ENVlaONHENTAL  EFFECTS 

On  potting  compounds, 

Ae-4e)  )7i       OIV.   |« 

•RACE  ENViaONHENTAL  CONDI  IONS 
•EALS  ISTOPPCPSI 

SPACE  PNy |PONnE«T*L  EFFECT* 
ON  POLYHEPIC  SC^LS, 
••PINGS,  AND  GASKETS. 

AO-BO)  >S«  01*.   la 

TBANSLATION  OF  BUSSIAN 
RESEARCMI   BESEBVE  OP 
■TBENSTh-FLIGHT  op  *OSTaR-«t 
RHTSICAL  CONOITIONING 
OF  COSMONAUTS, 

AO-40)  JIB  01*.    IB 

•race  flight 

Cnebgy  nanagement 

RadPELLANT  ENEBGY  HANASEHENT 

coNSioEBATioNs  Poa  The 

RtlGHT  OATA  SYSTEM  CONCEPT. 

Ae-40)  004  01*.   J« 

•RACE  tLIGHT 

riBE. RESISTANT  TEXTILES 

EFFECT  OF  OIYGEN  ENRICHED 
AYMOSPMERPS  ON  THE 
■UPN|NG  RATE  OF  F**R|eSI 
PMASE  II, 

Ao-BOl  ao«       01*.   ja 

t^BCE  FLIGHT 
RESPIRATION 

Carbon  eieiiec  rcouction 

Ae-40)  S«7  01*.   I* 

VBCE  FLIGHT 

•CIEnTIPIC  RCSEARCM 

TRAMSLATION  OP  RUSSIAN 


•RTICLtS  ON  COSMIC 
RESEARCH, 


te-4t 


J  eii 


•  IV. 


MACC    hMICINC 
TMIRtT 


m-iff 


PRACTICAL  SOLUTIONS  TO 

proslens  of  thirst 
in  closeo  or  open 

SPACES, 

AD-40)  141  OIV,    |4 

•pace  propulsion 
Thrust 

•pppokim^te  analytical 

SOLUTION  FOR  LOR  ThRuST 
PPOPulBION  In  SPACE, 

•0-40)  17*  01*.    t< 

•P4eE  ST4TIPNS 

BASTES  IS^NITAPY  ENGINECRINSI 

BESEaaCH  ON  •  ••STE 
SYSTEH  FOB  AEBOSPACE 

STATIONS, 

•0-40)  01)  OIV,    14 

•PACECPAPT 

BIOLOGICAL  CONTAMINATION 

TRANSLATION  OF  RUMANIAN 
RESEARCMI    cuPPCNT  PROBLEHS 

IN  bioastpon^utics. 

AD-40)  )J«  01*.    IB 

•PARK  SHAOOPGRAPH  PHOTOGPAPHT 
TERhTnAl  pallistics 

PMOTO-PPTICAL  SYSTEM 
FOP  THt  Hr«SUPtHtNT 
OP  PPOJECYILC  VELOCITY, 

•0-40)  t7l  OIV.   Jl 

*'^Hii     'UNCYIONS  (MAYHEMATICALI 
ALGCBBA 

ALGEOBAIC  ASPECTS  OP 
PBOLONGATIONS  -ALGEBaAIC 
PaoPCRTIES  OP  EXTEaloa 
DIPPEBENTtAL  SYSTEHS, 

AO-40)  111  OIV.    IS 

SPEClAi   PURPOSE  COMPUTERS 

InteBratqps 

OIPIN.  A  DIGITAL  POST-INTEGRATOR 
AD-AO)  m»  OIV,    JO 

OP  SiJTii.i^sju.jrsLJsr'"""*''' 

PHOTOaaAPHlc  SPECTROMETPT 
AND  RAOIOHETRY, 

AD-BO)  014  Olv,   4 

SPECTROSCOPY 

PLASha  heoiuh 

TRO  OUtNTUn  STATISTICAL 
TPEATHENTK  OP  SPECTRAL 
LINE  SHARPS  EHITTEO  FROM 
PL*Sh^S, 

•0-40)  00)  DIV,   1) 

SPECTRUM  *N^LYZERS 
DESIGN 

DESIGN  OP  *  NER  ElPERIHENTAL 
PHOTOMETPR  fop  PHOTO 
ELECTRON  HEaSUREHENTS. 

AO-40)  170         'oiv,   10 

•RECTRuH  ANtLYZEPS 

MOLECUL*a  SPCCTPOSCOPV 

-   •  PORTI    A, 


MOLECUL*a  SPCCTP0SC< 

Scientific  pepori 

ElPERIHENTAL  P^RT, 
•,   THEORFTICAL  PART, 
AD-40)  0B4 


DIV, 


IS 


SPHERES 

POTENTIAL  THEORY 

CURRENT  DISTRIBUTION 
OF  HEMISPHCPICAL  ELECTROOES 
In  a  hohocencOuS  Schispace, 

•  0-40)    OilS  OIV,        <S 

*PHEaES 

SINGLE  CRYSTALS 

PPeOuCTION  ENelOEERINC 

HtASuRE  OH  YTTPIUH. 
IRON,  G^RNCT  SPHERES 
POP  USE  •«  POREP 
LIMITERS, 

•0-40)  S07  01*,   • 

SPRINGS 

susPEN|ieM  eE*icEs 

INTEGRAL  BHEEL  SUSPENSION 
UNIT  FOB  TBACKEO  *EMTeLES, 

AO-BO)  1J7  elV,    II 

SRUTTEBINS 
ENEBGY 

TaANSLATION  OF  BUSSIAN 
RESEARCMI   ENERGY  DISTRIBUTION 
OF  PRODUCTS  OP  CATHODE 
SPUTTERING  OP  HETALS 
•T  MERCURY  IONS, 

AO-BO)  041         eiv,  tt 

STAGNATION  POINT 
MEAT  TRANSFER 

VoRTielTY  AHPLIPICATleH 
IN  STAGNATION-POINT 
FtOB  AND  ITS  EFFECT 
ON  HEAT  TRANSFER, 

AO-BO)  *0J  Olv,   • 

STAINLpSS  STEEL 

REAtfoR  MATERIALS 

BIAXIAL  CREEP  OP  MATERIALS 
IN  LITHIUMI   DEVELOPMENT 
OF  APPARATUS  ANO  TRIAL 

Run  BITH  TYPE  JoaL 

•TAINLESS  STEEL, 

AO-AOJ  ia«         OIV,   «| 

STATISTICAL  ANALTBIS 
•CNTI^TRT 

STATISTICAL  CONslOERATIONS 
POP  CLINICAL  STUDIES 
•F  OENTAL  CARIES, 

Ae-40)  0*4  01*.    I* 

•TJIljTteAL  etSTRIBUTIONS 
nATNCMBTICAL  RRCelCTION 


VTA-TBL 


•HCBICTION  in  f"!     .,^ 
»T(  NOHnOL  6l§T»l»UTIB««. 


ON  MtBICTIOM  in  l>^t 
■ly*K|*1 
»0- 


lT»T|fTIC»L  necMANic; 

Il«»t«TI6»T|0N  or  TMC 
DTN»«ICS  Of  lONIZCO 
ntDI*  i»t.**n*S<i 

«e-*OJ  1J4  Dl«, 


i* 


*^»f»"S  4tT»ueTU»«LI      .._.. 

•ClBCd  coNTiNueu*  r«*nct 

•  NO  TMim  eOH'ONEMTl, 

resTS  OH  »«•  •"0  i'^i 

*e-4ej  101        oi».   »' 
iNCL'STic  BiMAVie*  or 
ci.o»eu»-B»»eto  srect 
sons  uxom  uNiro«"  >«obint, 

*D-*e9  |0»  BIV,   l» 

rL»»Tlf  OtSISH  IN  MICM 
STUfieTM  5TCtL,   so"e 
iTuoirS  or  ri.»M6l  woe»L 
BuCKLi'io  IN  Bioe-rc*"*' 

'"^'M-tOi     .0*  0I».        l» 

r(.»STlC    bHION     I»    "ISH 
ST»eN6TM    STtlL.        8«»elN0 
HCOUI^tntNTS    r0«     INll.»»tlC 

>0-»0S  10*  OlVt    t^ 

•CLOto  conTiNuoof  r»»"f» 
AND  TMtm  eo"fowtNT«, 

TESTS  ON  SCAN  AND 
COLUMN  SUfiASStnBLAeCSi         _ 

ao-*oi  iot       eiv>   1^ 

STECk 

COKBOStON 

TME  ErrECT  or  salt 

IN    COMCBfTE    ON    COI»»BCSS|Vt 

stbengTm,  bate*  vabob 

TBANsnlSSION,  ANO  eOBBOSIOM 

or  BEiNrBBClNs  steel, 

AB-BOl   1TB         el«,    I* 
STEEL 

^'"rrttr   or  lT»f««  vbbibtibw 
ON  CBEEB  or  A  turtB 

ALLOT  AT  rLE»ATEO 

TEMrEBATa»ES.  - 

AO-BOS  OSB  OIV.    |T 

*"  EXMAUSTIBN  or  OUCTILITT 
•NO  BBITTLE  fBACTUBE 
or  r-STEEL  CAUSEO  BT 
BBESTBAIN  ANO  AOINC, 

AO-BOl  IIB  »«»•    '^ 

"SJlts.IC.TT 

INELASTIC  BENAVIOB  Or 
BEAMS  UNDfB  MOMENT 

GBACIENT,  _ 

AO-BOl  |0S  OIV,    |T 

*^E5o»OSEN  '"■■"TTLtMENT 

SOLUTE  INOUCEB  EMBB I TTLtMENT 
IN  STEEL.  rACE-CENTEBEO 


CUBIC    NICKEL     ALLOTS, 
ANO    AirMA-BBASS, 
aS-BOI    Its 


BIV,    l» 


'^mECm.mICAL  VBOrCBTlES 

itriuEScE  or  TMEBMOHCCHANICAt 
tbeatmemt  on  mechanical 
r»orE"TlEs  or  mioh  stbenstm 

aO-BOI  IB*  BIV,    I' 

STEEL 

BlAStICITT  ...,.,. 

CTCLie  BLASTICITT  ErrECTS 
IN  IntEBMEBIaTE  ANO 
LOB  CTCLE  fATIOUE  Or 
STEEL  »N0  corrEB, 

AB-BOl  *0*  OIV.    I» 

STEEL 

*"i"estI6ation  or  SUSCEBTIBIlMT 

or  M|6H  STBENOTH  MABTENSITIC 
STEEL  ALLOTS  TO  STbESS 
COBBOSION 

AO-BOI  1|B  OIV,    |T 

*^STB0CTUBAL  BBOBEBTIES 
MECHANICS  or  COLUMN 
BErtECTION  euBVES. 

AO-BOl  lOl  OIV,    |T 

'^SUBrACE  rBorEBTIES 

BMOTeCBABMlC  STANOABDS 
roB  ABBASIVE  BLASTED 

•"'io-BOl  III  OIV,    I' 

STBAIN   iHCCHANieS) 

MET 

or. 


"'^lt|?BO»LASTlCITT|     MEA1UBEmE"T 


AD-BOl    0*0 


BIV,        f 


STBESS  IPHTSIOLOST) 

rEBSPIBATlON  ..., 

MEASUBfMENT  or  BHTtlOLOeiC 
EVABOBATIVE  B»TEB  LO**, 

aO-BO*  bib  BIV,    l» 

STBESSES 

'"  ErrccT  or  stbess  vabibtio" 
ON  CBEEB  er   A  surta 

ALLOy  AT  ELEVATED 
TfMBEBATuBES, 

AD-*el  OSB  DIV.    IT 


STBESSES 

MUMEBICAL  ANALTSIS       ..,,, 

THE  SEMI-INriNITE  ELASTIC 


STBIB. 

AO-BOl  IB* 


DIV, 


|9 


a 


STBESSES 

TENSOB  ANALTSIS 

ON  THE  BBINCIBLE  Or 
SAINT. VENANT. 

•e-*oi  t»t  OIV, 

STBUCToBAL  ceologt 
j.M»|fA 

OBI&I-!  AND  MTDBOLOOT 
or  CAVtS   IN  THE  BHITE 
LImESTCNE  or  NOBTM  CENTBAL 
JAMAICA. 

AO-BOl  IB*  DIV.    I 

SUBMABINES 

■EaBON  ST¥TEMS 

TmE  rOLABiS  MILITaBT 
ESSENTfALITT  STSTEM, 

AO-BOl  IBS  OIV,   Jl 

SUtrONATES 

electbical  conductance 

CONDUCTANCE  or  Ll-  ANO 
CS-OlNONTLNABMTHALENE  SULrONA»t« 
IN  BOLAB  OBOANIC  SOLVENTS, 

AD-BOl  *<«1  DIV,   B 

tUN 

BOSlTlON  riNOINC 

iiTSTAri  POINTINS  STSTtm 
COMBUTEB  PBOGBAM  rOB 
OBTAINING  TME  CELESTIAL 

cooBDiNATrs  or  the 

SUN  AT  ANYTIME. 

AD-BOl  IIB  DIV.   < 

SuBEBAEBODTNAMlCS 
MOLECUL*"  BEAMS 

LaBSbatoBT  INVESTIGATION 

or  TmC  basic  natubc 

or  LOa  DENSITT  OAS 
fLOB  AT  HIGH  SPEEDS, 

AO-*OJ  »TJ  DIV,   « 

BUPEBCONOUCTOBS 
GENEBATOBS 

rEASIBILiTT  STUOT  or 
APPLICATION  or  SuPEB.CONDUCTOB 
TECHNIQUES  ro«  botating 
ELECTBICAL  GCNEBAToBS, 

AD-BOl  |BB  OIV,   7 

SUPEBSONIC  PlOB 

"^^iiJiTlSlTION  or  CONSTANT 
ABEA  SUPE'SONlC  PLOB 

DirruSloN. 

AD-*0>  111  DIV,   « 

SuPEBSONlC  PLOB 
JETS 

INVESTIGATION  or  THE 
rLOB  AND  BBAG  DUE  ...„. 

TO  SUPEBSONIC  JETS  0ISCHABGIN8 
UPSTBEAM  INTO  A  SUPEBSONIC 

'"■""aD-BOI  J»B  DIV,   » 

SUPEBSONIC  PLOB 

BEDGES  .... 

analttical  studt  or 
THE  chabactebistics  or 

•EDGES  IN  SUPEBSONIC 
VISCOUS  PLOB, 

AD-BOl  IIB  OIV,   « 

SUPEBSONIC  MOZtLES 
eoNPlGUBATION 

A  mioh  speed  computeb 

TECHNtOuC  TO  OETEBMINE 

MOTILE  CONTOUBS  POB  SUPEBSONIC 

BIND  TUNNELS, 

aO-BOI  ok*  DIV,   JO 

SUPEBSONIC  PLONES 

PLIGHT  PATHS  .„,._ 

TBANSL'TION  or  BUMANIAN 
BCS'ABCHI    IN  IB71  TOU 
SILL  TBAVfL  AT  tJlO  BM/HOUB, 
,0-401  BSB  D|V,    1 

SUPEBSONIC  BIND  TUNNELS 

A  HIGH  SPEED  COmPuTEB 
TECHNIOUE  TO  OETEBMINE 
NOIiLt  CONTOUBS  rOB  SUPIBSONIC 
■|ND  TUNNELS, 

«0-401  Oil  DIV,   10 

SUPEBVISION 

tNOU«TBIAl  PBOeUCTION  ...... 

SUPEBVISOBT  JOB  OESIGN-ANAtTtiS 

or    AMOUNT  or  supebviSOB's 

AUTHOBITT. 

AD-409  14*  DiV,   «B 

SUPEBVISOBT  PEBSONNEL 

"*   DEVELOPMENT  or  A  COUNSELI"* 
roBM  rOB  USE  BT  SUPEBVISINC 

or  orriCEBs,  , 

AD-BOl  ID*  DIV,   «» 

SuPCBVlSOBY  JOB  OESIGH-ANALTSIS 
or  AMOUNT  or  SUPEBVISOB's 
AUTHOBITT, 

AD-401  I4»  DIV,   »1 

SUBPACE  ACTIVE  SUBSTANCES 

•"••^SSSI'cJanCE  or  Ll-  AND^^  ^„, 
CS-DINONTLNAPHTHALENE  SULPONATES 
IN  POLBB  OBGAHIC  SOLVENTS, 

AD-401  IBl  DIV,   B 

SuBPACE  PBOPEBTIES 

MODELS  ISIMULATIONSI 

DETCBMIMATION  OP  ACTUAL 


tuBrACE  CONTACT  ABEAS 
ON  TBANSP'BENT  MODELS, 

AO-BOI  BB*  Dl«< 


JO 


fUBVETING 

INVESTIGATION  or  TEBBBtM 
BOUGHNESS  USING  THE 
TEBBAIN  PPOriLOMETEB  STSTPM, 
AO-BOl  SIB  OIV,   * 

SUSPENSION  BEVICES 
TBAOEB  VPHICLES 

INTEGBAL  BHEEl  SUSPENSION 
UNIT  POB  TBACKED  VEHICLES, 

aD-401  IJT  OIV,    II 

•bitching  cibcuits 

baoiation  damage       ...._« 
Analog  tbansient  baoiatIimi 

BESPONSE  ANALTSIS  POB 
MULT|PLE-f IBCUIT  STSTEMS. 

AD-BOl  IIT         eiv,   • 

""""iiiSsfi??"  OP  CtECHOSLOVB.IB- 
BESEABCH,   CONPEBENCE 

On  the  MANurACTuBE  or 
•LADES,   PBOOUCTION  OF 
BLADES  BT  CASTING  AND 

*0-l«l  Oil  OIV. 


«•» 


•tnchbo* 

SCIENTIPIC  BESEABCH 

PBOCEEBINGS  or  THE 
BOTATINO  AND  STATIC       ......_ 

PBECIBION  COMPONENTS  •TMPOSIU", 
AD-401  IIT  OIV,   T 

STSTEMS  ENGINECBING 
HUHAN  ENGINECBING 

ASSESSING  HUMAN  PACTOBS 
flCOUIBCMENTS  IN  THE 
TEST  AND  EVALUATION  STAGE 
or  S»STEM«  DEVELOPMENT, 

10-401  101  DIV,   «• 

AcSESSINO  HUMAN  PACTOBS 
BEBUIBEMENTS  IN  THE 
TEST  ANO  EVALUATION  STAGE 
OP  StSTEMB  eivELOPHENT, 

AD-BOS  lOB  DIV,   a* 

•TSTEMS  ENBINEEBING 

PBOGBAHMING   (COMPUTEBSl    

OPEBATING  STSTEmSI   INTIBC 

COMPLEX  or  PBOGBAHMING. 
(COMPuTEBS),  DEBUGGING. 
ANO  OPCBATIONAL  AIDS 
BITM  SMICH  THE  PBOGBAHMEB 


OE*LS, 

AD-BOl  |B4 


OIV, 


JB 


MATHEMATICAL  PBEOICTION 

ESTIMATION  or  STOL  A/C 
TAKE-Orr  DISTANCES, 

AD-BOl  ITS  DIV,    I 

**gba\n''«tbuctube«  inetallubjti 

APPLICATION  or  TH|N-HLN 
ELECTBON  MICBOSCOPT  TO 
COLD  POLLING  or  BErBACTOBT 
MEtAkSI   CBTSTAL  DEPOBMATION 
OP  TANTALUH,  .- 

aO-401  ilT  DIV.    |T 


tantalu"  capacitobs 
manupactuping  methods 

PBOOUCTION  ENGInEEBING 
HEASUBE  POB   IMPBOVEO 

beliabilitt  op  solid 
electbcltte  tantalun 

CAPACITOBS. 

AD-401  077  OIV,   a 

SOLID  PLECTBOLTTt  TANTALUM 


SOLID  ELECTB 
POIL  CAPACITOa, 
AD-401  IDS 


•  IV, 


taboet  discbinination 

VISUAL  PEBCEPTION 

MrASUBPMENT  or  STIMULUS 

COMPlEXITT  in  hign-besolution 

BECONNAISBANCE   IMAGEBT, 

A0-40S  007  DIV,   <B 

TABOET  BECOCNITION 

PEBPsBMANCE  (HUMAN) 

MEASUBrMENT  or  STIMULUS 
CDmPlEIITT  IN  HIGH.BCSOLUTION 


BECONNAISSANCE  INAGEBT, 

AO-401  007  DIV, 


<B 


eppect  op  simulated 
aibcbapt  speed  on  detecting 

AND  IDENTIPtING  TABOETS 
PBOM  SIDE-LOOKING-BADAB 
IMAGEBT, 

AO-BOl  DIB       aiv,  I* 

TEETH 

MEDICAL  EXAMINATION 

STAT|STIC*k  eoNSIOEBATIONS 
rOB  CLINICAL  tTUDlES 
or  DENTAL  CBBIC*. 

AD-401  OSB  DIV,    14 

TEETH 

MEOICBL  BPBOBCM 

A  STuDV  or  PEBI0DO«TAL 


EXAMINATION  STSTEMS, 


»|N*T 
tD-4 


OS  Oi« 


DIV,    I* 


TELEmEtEB  STSTEMS 

■AVE  TBaNSMISSION 

EiPtBI"ENT  BITM  A  SMOBT 
Path  lEngtm  unattended 
TBOPoSCATTEB  telemetbt 
LINK  IN  THE  ABCTIC 
OCEAN, 

ad-bOI  !«•         •!*•   • 


Mi-ao 


DIV, 


•CaTMEB  COHnuNTcATlONt 
CODE  AND  SCBUCNClNa 
•VSTEM  rOB  AUTOMATIC 
■CATHCII  tTATIONt, 
AO-bOS  111 

^'noii?"*  «•»"«" I  cat  I  On  ststcms 

INVCSTIBATION  OP  THE 
EBBOB  STATISTICS  OP 
PULSE  DATA  UNOCB  NON 
GAUSSIAN  NOISE  CONDITIONt, 

A6-Bel  BBI  DIV,   S 

TCLETTPE  STSTEMS 
ATLANTIC  OCEAN 
.  -tf^Sl"  *iANT|e  TELETTPE 
En«INCEB|m3  STUDT,   VOLUNC 

B*'**!  iia       bi«,  t 

TCMBCBATURt 
■  CALC 

CPPCCTIVE  TCMPKBATUBC 
•CALCI  MEAT  AND  PHTSIOLOStCAL 

BEAerioNS. 

A»-40i  la*       OIV,  |4 

TIMPtNATUBE  CONTBOL 
TMEBMOKLCrTBICITT 

TmEBMOPLECTBIC  TfMPCBATUBE 
CONTBOL  IN  AN/UB«.B 
rsEauCNCT  (TANOABO, 

A».4e>  i«       siv.  a 

TtBHINAL  •AlLlSTICS 

PmOTOSBAPhTc  ANALTSIS 

PHOTO-OPTICAL  STSTEM 

POB  THE  MPASUBEMENT 

or  PaojECTiLE  vElocitt, 

A»-*el  B7J  DIV,   «( 

TCBNINBk  •AlklfTleS 
ThCBMOBTNAMICS 

ErPECT  or  MECMAMICAk 
PBOBEBTIEb  op  MlTAkl 
OM  HTPEBVEkOCITT  PENCTBBTIOM, 
AD-BOl  B«t  DIV,   IS 

TCBMINAL  OUtOANCE 

ATnOsBmEBP  entbt 

OPTIMAL  be-entbt  auiDAMcr 

•TUOT, 

A6-4el  (BO  DIV,    I* 

OPTIMAL  BE-ENTBT  aulDANCE 
•TUDT.   PABT  II,   COHBUTCB 
BSaaSAM, 

AD-401  iBt  DIV.    IB 

TCBBAIN 

TOPOkOaV 

INyEtTIBATION  OP  TEBBAIN 
BOUSHNESS  USINa  THE 
TEBBAIN  PBOPIkONETEB  STSTEM. 
AD-BOI  tia  OIV,   I 

TEST  eONSTBUCTlOH  iBSTCMOLOaTl 
•BoyP  DTNAMICS 

BSTCHOLOalCAL  MEASUBEflCHT 

OP  Exploitative  ano 

ACeOMMODATIvE  BEHAylOB 

IN  COHPETITIVE  SITUATIONS, 

AB-40S  010  DIV.   t» 

TEST  eoNSTBueriBH  iPsveHOkoaTi 

PCBSONNEk  MANAGCHEnT 

CONStBuCTION  and  STANOABBItAtlON 
OP  A  SHOBT  PBECkASBirtCATION 
•ATTEBT  roB  APPLICANTS 
'OB  ENLISTMENT  Tn  THE 
NAVAL  SEBVICE, 

AD-BOl  ajt  DIV.   <S 

TEST  METHOOB 

LAnlNATEO  PLASTICS 

METHODS  POB  EvAiuATINa 
TENSILE  AND  COmPBESSIVE 
PBOPfBTlEB  or  PLASTIC 
LAMINATES  BEINPOBCED 
BITM  uNBOvEN  glass 
'IBEBS, 

AO-BOS  Baa  DIV,    IB 

TmEBMIONIC  CONVEBTEBS 
THEBHIONir  EHISSIDN 

BESEABCH  ON  NEB  CONCEPTS 
IN  ENEBGT  CONVCBSION, 

AD-40]  «lf  DIV,   F 

CaTALTTIC  COMBUSTION 
HEAT  SOuBCES  POB  ThEBHAL 
CNEBOT  CONVEBTEBS. 

AD-401  <*B  DIV.   7 

TNlAIOkCS 

ELCcTbICAL  PBOPEBTIES 

STNTMESIS  and  Ek'CTBICAk 
PBOPEBTIES  OP  ■ENIIMIDAZOLCS 
ANO  hETEBOCTCLIC  OuINOnOIB 
COHPduNOS, 

A»-B0l  17*  DIV.   B 

THIOLS 

chemical  pbopebties 

Synthesis,  htobogen  bonoins, 

AND  OiIOATIOn  kinetics 

•P  thiols  and  AHINOTHIOk*. 

AD-*ei  MO         dT«,   B 

TMlBfT 

SUBVIVAk 

PBACTICAk  ••kWTIOHI  TO 
PBOBkENC  Of  TMIBST 
IN  CLOSEO  OB  OPEN 
•PACls. 

AD-40S  a*l  DIV,   I* 

ThOBAX 

AMOMAktf* 

TBlHikATtON  OP  CIECHOSkOVABIAH 
■KSEABCNI   COnnENTS  ON 


A  •ItCVftlOa  Of  A  BEBOBT 

ON  rfip  iiAONesit  or 


TBL  -  TRO 


A     CEBVICAI     B|«, 
AO-40*.  »«• 


OIV,         |4 


a 
OP 


tbanslaVion  op  CZECHOSLOVABIAM 

ESEABCHI   DISCUSSION 

P  A  BEPOBT  ON  THE 
USE  OP  PHLEaOGBAPHT 
IN  ASSESSING  THE  BELATIONSHIP 
bctbcen  THOBACIC  anEubtsh 
ANO  A  CEBVICAL  BIB, 


Ae-40>  BBB 


DIV,    14 


ThOBAX 

BESlSTANCP  lELECTBICALI 

THOBACIC  Cage  InPEOANCe 

measuBEments,   Impedance 
PL'ThTSHOGBaPhIC  detebmination 
OP  Cabdiac  output  ian 
intebpbetive  sruDTi, 

AO-401  Oil  DIV.    |4 

ThBUST  vECTOB  CONTBOL  STSTEMS 
BOCKETS 

TBANSkATION  OP  BUSSIAN 
!I!F**£5!   OPTIMUM  THBUST-CON. 
T*6k  BEOlMES  POB  CE*TaTn 
•eCKETS, 

AD-401  »»t  DIV,    |t 

Thunoebstdbri 
atmospncbics 

lightning  dischabaei 

BELATIONSHIP  BETBEEN 
LIGHTNING  STBOKES  AND 
PIELD  DISTBlaUTIONS, 

AD-BOl  laa       DIV.  a 

tmundebstobhs 

HAIL 

BrSEABCH  on  CHABACTEBlSTfCS 
AND  EPPECTS  OP  SEVEBE 
STOBMS. 

aO-401  eas       oiv.  a 

tntbatboms 
htobogen 

pboouction  engineebing  mfab- 
ube  pob  a  phase  ii  supeb  pobeb 
mtobogen  thtbatbon  tube. 

AD-BOl  ITS         oiv.   a 

TMTBOle  HOBHONES 
METABOLISM 

PhTSIOIOGICAL  ANO  ENVIBONneNTAk 
INPkUENCES  ON  THE  METABOklSH 
OP  THTBOie  HOBMONES. 

A0-40f  B»a  DIV.    I* 

TOkCBANCES  IPHTSIOkOaT) 
MEAT 

EPPECTIVE  TEMPEBATUBE 
SCALEI  HEAT  AND  PHVS I OLDGICAk 
•EACTIONS, 

AD-BOl  IS*  OIV,    IB 

TOXIC  TOLEBANCES 
•BAIN 

AlTCBATIOnS  IN  gltcoltsis 
BT  CELL.r»EE  BAT  BBAIN 
HOHOGENATr  UNDEB  HIGH 
OXTCEN  PBESSuBE. 

AD-BOl  a*7  DIV.    I* 

TDXICITT 

CENTBAk  NEBVOUS  STSTEM 

AlTEbationS  IN  GLTCOLTSIS 
•t  CrLL-PPEE  BAT  BBAIN 
HOMOGENATf  UNDEB  mIGN 
OITGFN  PBFSSUBE. 

aD-401  tfT  DIV.    I* 

TBACKED  VEHICLES 

SUS'CNBION  DEVICES  ' 

intEgbal  BHEEl  suspension 

unit  POB  TBACKED  VEHICLES. 

AO-401  t»7  OJV.    It 

TOACKlNS 
PILOTS 

An  invpstigation  op 

THE  TmackING  CAPABILITT 
OP  A  HUMAN  PILOT. 

AO-BOl  B77  OIV.   »» 

TBACKluG 

badio  intfbpcbometebs 

metebolooical  phenomena 
AS  belater  to  the 

EBBOBl  IN  BAOID  INTEBPEBOHETEB 
TBACKING  «TSTENS. 

AD-40]  SID  OIV,   4 

METEBOLOOICAk  PHENOMENA 
AS  BfLATEP  TO  THE 

EBBObS  In  BADIO  INTEBPEBOHETEB 
TBACKING  STSTCNS. 

AD-BOl  III  DIV,   4 

TRAINING 
LOGISTICS 

SUBVET  OP  SHORT,  kOSISTICt 
MANAGEMENT  COUBSES  BITmIN 
THE  DEPABTmENT  op  oCfENSE, 

ad-401  IIB       oiv,  ai 

trajectories 
atmosphere  entrt 

atmospheric  be-entrt 
trajectories  rith  speciak 
consideration  op  drag 
In  the  tbansition  and 
Slip  besihes, 

aD-boi  bbo       oiv.   i> 

rOANSPOBMATtONI  I MATHEHAT I CS I 
KATBIx  ALGEIBA 

TME  BAUEB  PIELDS  OP 
VALUES  DP  A  NATBIX. 

AO-BOl  aas       DIV,   i« 

BOBtB    STSTEM    TBANSIENTt 
ANO    POBEB    TRANIICNT 
tmuLATOR, 

AD-40S  Bae  si«.     T 


MI-21 


TRANSIlTORS 
GERHiNIUM 

ENGINEERING  SERvfCIt 
ON  TRANSISTORS. 

AO-401  ISS  •!«,   • 

TRANSISTORS 

HANUPACTUBING  METNOOS 

PBOOUCTION  ENGINEEBING 
MEASURE!   TTPE  aNIOIBB 
•IklCON  ALLOT  TBANSISTOR. 

AD-401  IS*  DIV.   a 

PBOOUCTION  ENGINEERING 
MEASURE  TO  IMPROVE 
PRODUCTION  TECHNIOuES  ANO 
INCREASE  TmE  RELIABILITY 
OP  THE  tNIJJSA  TRANSISTOR. 

AD-401  14a       DIV,  a 
Production  enoincebin* 

REASuBE  TO  IMPROVE 

PRoeuCTioN  TECHNiaues  and 
Increase  tme  belia«ilitt 
OP  THE  aNiisBA  transistor. 
AD-BOl  141       oiv,  a 

TRANSIgTOBS 

"•'•ii!i«'lll  I'tECTBONICSI 
PBOOUCTION  ENGlNCERINC 
MEASURE  TO  INCREASE 
The  BELIABILITT  OP  TME 
TBANSISTOR  TTPE  aN(OJ*, 

AD-401  aS4  ilv,   • 

TRANSITION  Elements 

PLUORESCENCe 

PLUORESCENCE  OP  TRANIITION 
"ETAL  IONS  IN  CRTStalS, 

Ae-4D1  BSt  DIV,   <s 

TRANSITION  TEMPERATURE 
NOkTBDENUH  AkkOT* 

USE  OP  STRAIN  SOPTCNINO 
I!  1IIS!»!£E  *•••  BROPEBTIES 
or  RrrRAiToRT  HETAkJ. 

AD-401  047  OIV.    |» 

TRANfHIT-RECEIVE  TUOES 
K  tAND 

RA.«AND  CRTSTAL  PROTECTOR. 

AD-401  1*1       OIV,  a 

TRANSPLANTATION 
•  ONE 

AUTOGENOUS  BONE  TBANSPLANTB 
IN  THE  TREATMENT  DP 
OSSEOUS  DEPCCTS. 

A0-40S  0*7  DIV.    |4 

SUPERSPNSITIVE  CRTSTAL 
VIDEO  TRANSPONDER  rET 
AN/Opn-I Xf-I I , 

AD-401  tt§  DIV    a 


TRANSPONDERS 
kUNAR  PROBES 

RESEARCH  DIRECTED  TOBARD 
DEVELOPMENT  OP  A  PROTOTTPE 
LUNAR  TRANSPONOCR  IINCLUOINe 
A  PEAglBiiiTT  STUDT 
ON  THE  CONPIGURATION 
or  rou*  EARTH-BASED 
TRACKING  STATlOHSI . 
VOLUME  t, 

AD-BOl  t7l  OIV,   • 

RESEARCH  DIRECTED  TDBABO 
DEVELOPMENT  OP  A  PROTOTTPE 
LUNAR  TRANfrONDCR  (INCLUDING 
A  rEAiiauiTY  STUDT 
ON  Thf  CONriGuRATION 

or  rouR  Earth-based 

TRACKtNO  STATIONSI.VOkUnC 

AD-40S  a7a       eiv,  a 

TRANSPORTATION 
NICARAGUA 

COPPEE  AND  TRANSPORTATION 
IN  NICARAflUA. 

AO-401  >4|  OIV,   jp 

TRANSPORTATION 
VEHICLES 

RESEARCH  ON  THE  DTNAMICS 
OP  A  VEHICLE  IN  4 
TUBE, 

AD-*ei  ea«       oiv,   n 

TRAVELING  BAVE  TUBES 

ELECTROMAGNETIC  PBQPeRTIES 

INVESTIGATION  OP  LARGE-SIGNAL 
TRAVELING-SAVE  TUBES. 

AD-*ai  aao       oiv,  a 

TREES 

Puerto  rico 

Some  strength  and  related 

PROPtBTIEB  or  TAGRUMO 
HEHBRA  (CrcROPIA  PCkTATAI 
PROM  PUERTO  RICO, 

AO-BOl    I**  OIV,        IB 

TREES 

■fktCTION 

SPECTRAk  REFLECTANCE 
MEASUREMENTS  COMPARED 
BITM  PANCHROMATIC  AND 
INPRaREO  AERIAL  PHOTOGRAPHS. 

AO-ADl  B**  eiV,   IB 

TRITIUH 

RADIOLOGICAL  CONTAMINATION 

SKIN  CONTACT  TRANSFER 
OF  TRITIUM  PROM  BRASS. 

AO-AOl  SOB         'olV.    I* 

TROPOSHERE 

ATMOSPHERIC  MOTION 

OISTBIPUTION  OF  TROPOSPNEBfC 
VELOCITY  nivCRGENCE  SITH 
•CSPECT  TO  PRESSURE  STSTCH*. 

AD-Goi  «a*       DIV.  a 


THO-WOO 


•*VC  TRtNUnlttlOH 

t»H»l'"CNT  •MM  •  tM9«» 
'tTH  lCN«tm  UNATTCnOCO 
TI»0»0»C»TTtl|  TItl"lT«T 
LINK  IN  THC  tUCTIC 

eec*N, 

V(PO«-rL*T|Nfi  OP  TWN6STCM 
rO»  •OC«tT  ltPPLIC*TtONS, 

•D-kOS  17J  etv.    It 


TUOeSTCN  *l.LOT* 

H*T(*i«k  ronniNO 

TUNSSTfW  tktt 

MOT  •*CSSPD  r»on 


eivi 


l» 


TuNNCL  oloers 

TI»»«ISPONOf»« 

tupcKirNf iTivc  e»TST»L 

VIOCO  T«»«<SPO'»Of «  »IT 


*N/OPN- I  «F-l  •  , 
•D-40S  XI* 


0I«< 


«»NUr»CTU»IN6  MCTMOO«  .-.._ 

T»»M»L«TION  OF  eiecMO«tov»«i»ii 

■  esoiiCM,  coMFCDEHce 

ON  tme  n»»<o'»eTu»i  or 
si.*oci,   »»ooucTioN  or 
•Loors  ar  c*sTiN«  and 
f»*riMe. 

•B-*OI  oil  0I«>   <^ 

Tu»»0JeT  tNOINfS 

Luo»ie»Tlo»   or    Tu«iojCT    «»n 
Tunsomor  cn«incs, 

te-*os  j«o  oiv 


»» 


*T 


Tu*sor*or  rNQiNCS 

LUa*IC*TIBM 

LU»«IC»»tON     or     TU«»0JIT     »M» 

Tuotomor   CMeiNes. 

•0-*0J  1*0  0l«i 


ui,T*>seMlc  it»oi»Tioi« 

"fT»LS 

errecTfi  or  ucTHasoNtc 

••VCf  ON  Der0N"*TI0N 
or  MfTALLlC  e"TtT»t». 

•D-*ei  170  OIV. 


t* 


ULT»»»ONtC  »»OI«TION 

SetNNINS  .  . 

ULTKHSONIC  Ll«HT  SC*MNIN« 

UNO  »eTivr  orTie»i. 

inieINC  S»5Tt". 

>0-40I  0««  DIV.   * 

UNCONVCNTIONtk  Nkar**! 

countCninvunsCnct 

arrkite  *N*kVSlt  or 

UNCONVtNTtONUL  •*Nr»»f. 

>o-*os   e«t  0|Vi      I* 

L(Nor<ie»ouNO   STauctu*e< 
siTC   fCkCrTioN 

'•CLlnlNkKT  6C0L0SIC 

•ssessntNT  or  sckCCTce 

SITtS   IN  TmC  UNITtO 
ST«Tt»  TM»T  N«»  01 

suiT/iBLt  roN  oetr  uNor»«»ouNO 

COnntNO  *ND  CONTNOL 
ttNTf»S, 

AD-*OS  ISt  0I*>    >* 

UNor««>TC»  rirLOSiONf 
•f»l«t  r»OTOC»»rMT 

•ecTir IC4TI0N  or  oaLlouc 

P-OTOS"*'"*  T°  0»T»tN 

■•<r  fuN6f  eoNTOu"*  or 

UNOt«»»Tt»  NUCLf»»  eJPLOSIONS. 

•  o-*oi   at  oti.      <* 

OnOC»«»TI»    ogjtCTl 

rLulo   OTN'KIC    r»orc«Ties 
conrtft    iir«£»ii0Ns 

roH     TNt     0»«V1  T«T  I0N»1. 

•  NO    BUOfi^'C    rc«cE    ▼tP'-S 

IN    TMt   eoutriONi   or 

MOTION   or    «    ivtifato 

BOOT,  . 

*e-*a]   020  Div,      « 

UNC< 

cFNCsnosn-xt   rtuio 

•  N  f¥«LU»TION  or   INT»»yeNO'l* 
M<«ENTONir  uNt»   1" 

tt^rmmtitt^,   cC"(M*k  cot"*. 
•o-*os  e«j       01 « I   >• 

""''•iSi^Il^Sr  SOLUTION,  TO 
rvoBLCnt  cr  tnINST 
IN  fcosce  ON  OPEN 

*'*'!5:»o,  ,»i  OIV.    .» 

»»P0»  PL«T|NO 

NOOCT  eOMPONtNTS         ,..-„ 
y»PON-Pk*TINe  OP  TUN«*TtN 
POP  NOCHET  «PPLIC>TI0NS. 

.o-»o^  17J       oiv.   i» 

«ta*CT9»  OICDCS 

PPCOotNCT  "OI-TIPLlr"* 

ppeeuCNCT  NULT |PL irNfi 

yiNtCTON  'NO  V»»HTON 
»IC»0»»»e  PNCOOCNCt  NULTIPLIt"*. 
•  0-403  «■••  OIV.    • 

V«Pl«BLf-PITCM  PNOPCLte** 

DFS'6"  .... 

SPINOLP  TOPOOC  TCSTJ 
OP  rOuN  ePNT«OLl.»BLF-'ITC>« 
PNOPrLkC*  ■k*0<  OCflANS 


fON  MfO  Nil. 

tB**0S  1*0 


OIV, 


II 


VPHI CLrt 

•uPtMONif  eM»»»eTe»HTic; 

*CtC*aCH  ON  THC  OVNkHIC* 
•P  •  vCMlfLC  IN  * 

*D'-*0>  OiN  DIV.    |i 

vCHons 

HucLcoiiors  ..^^ 

ITUOIE*  ON  DI»T»l»UT10N 
or  et'FINf  VINON*  IN 
HN-fNAL  BOOieS  »rTeN  CNVfNONiTION, 

•  NucLcasioe  isek*Tce 
r»0N  THC  VFNON  or  bunomus 

NUtTlClNCTUl, 

•D-401  xSi  DIV, 

•  NUCLFoSieC  ISOLATED 
PNON  THE  vtNOn  or 
■UNOaRUS  HULTICtNCTUS. 

AO-403  «SJ  •!«• 


i* 


I* 


vCNons 

TOlleITT 

STUDIEf  ON  DliTNIOUTION 
or  ft»'l»«F  VtNONf  l»  ..._ 

*N|n*l.  BOPIH  »rTE"  f NVENOH^TION, 
•O-kOS  ISI  OIV,    I* 

yCNBtL  BEhaviOM 

coNOfTloNro  KErLEa 

PNELI"tN««T  SUCSESTIONS 
ON  THE  USP  or  tlNCUlfTICALL* 
OErlNED  ON|TJ  »S  y»"I»BtE» 
IN  VEPBtL  CONDITIONING 
EIPENIHENTS. 

•e-*o>  «»»       OIV,  «■ 

VCBB'L  BEHAVIOR 
6R0UP  OTNANICJ 

INOIVlrUAL  BAlCtlNE  BEHAVIOR 
IN  A  fn<LL  OROUP 
ON  •  CHAIMEO  SCHEDULE 
OP  REINPOPCEhENT, 

•D-AOJ  «*B  OIV.   >" 


yERBAL  BEHAVIOR 

REACTION  IPSTCmOLOCT) 

EFFECT*  OF  COnPETINO 
eONTINSENf |Es  UPON  F|«tD 

RATIO  basflines  in  • 

SHALL    OROl'P    SITUATION, 

•C-409    «4S  OIV. 


<• 


»• 


verbal  behavior 
recording  ststers 

•  recopoinc  error  in 

VERBtL  COHDIT I0NIN6, 

•e-40^  H4<  DIV. 

VERBAL  BEHAVIOR 
STIHOLATIKN 

FI«EO  PATIO  PERPORHANCE 
OP  PSTCHIITRIC  PATIENTS' 
VERBAL  BEHAVIOR  IN  A 
SHALL  6R0OP  SITUATION. 

•0-»ai  «*B  OIV.   1* 

VERT  LOR  FPrOUENCT 
HEaSuRI"*"^ 

FlELO  »TRENCTh  hETER 
POP  «LF  RAVES. 

O-40]    eoT  DIV.        B 

VESTI»UL»R     'PPARATUS 

accfleRation  Tolerance 
CoRTRoi  OF  arousal 

•NO  THC  EFFECTS  OF 
REPFtTEO  UNIDIRECTIONAL 
•NCUL**  ArCELERATION  ON 
HUNAN  VESTIBULAR  RESPONSES. 

•0-40S  «IR  DIV.    I* 

VIBRATION 

jtT  ENGINFS  ..  _ 

VIBRATION  ANALTSIS  PROBRAN 
TO  nCvELOP  HiTHODS 
Pl>R  nlASNPSINC  VIBRATIONAL 


prorlens  in  jEt  engines 


A0-40S     Kl 


Dtv 


y  I  NTL     PLA^T ! cs 

radiation  OANAfiE 

effectc  of  nuclear 

RAOI>T|ON  ON  POLTIN-VINTL 
CARBAZOLC I . 

AD-40!)  nm  OIV,   i< 

VISeOELASTIf  |T» 

HATHEHATirAL  ANALTSIS 

ON  DIS<<IP>T|On  INEOUALITItR 
ANO  Ll"t»*"  VISCOtLASTlCITT. 

•0-40)  I2J  OIV,   i< 

VORT ICES 

ST^GNAT|0>'  POINT 

VORTICITT  AHPlIPICATION 
IN  STAGNATION-POINT 
PL0«  ANO   ITS  EFFECT 
ON  HfAT  TRANSFER, 

AD-40)  SO)  DIV.   « 

•  ARE 

MTORpFOIL  BOATS 

RAPE  SliRVCTS  BEHIND 
HvoRpFDIL-STRUT-NACELLE 
CONFIGURATIONS  -FOR  APPtlC4TI«N 
TO  THE   AGtEH) , 

•0-40>  94*  0I».   * 


■ASTES   (SANITARY  EN«INCERIN«| 
AtRC^PACE  CRAPT 

PFSEARCH  ON  A  RaSTE 
StSTEh  pop  •CROSPACC 

STATIONS. 

aD-40)  01)  DIV.    I* 

•ASTES  ISANITART  ENGINEERING! 

'"hiCROBIAl  RASTE  DISPOSAL 
IN  SPACE  PTSTENS  AND 


OTHER  CONPtNCD  CNVIRONNCttTSl 

EPFEcTS  PF  HISCELLANEOUS 
•ASTES  ON  HESOPHTLLIC 
ACTIVATCO  SLUOftE  CELLULOSE, 

AO-401  ess  DIV,    I* 

■AVf  transnission 
nieRo**vE  frCouenct 

nfcRoa'vE  propagation 

IN  PERIODIC  nEDIA  rITM 
NON-ORTHOBDNAL  LATTICC 
STRUCTURE, 

AD-40t  0)>  OIV.   <* 

•aveguides 

Phase  shift  

phase  shift  bt  periodic 

LOADING  OP  •AVCGUIDE, 

AD-40J  040  DIV,   ■ 

INDIVlPUAL  aEAPON  STSTCn 

COhRuTER  COST  NOdEl. 

AC<-40)  OOS  DIV,   •• 

•cathEr  foRFcasting 

mathehatical  prediction 
nethod  op  balancing 
initial  Data  for  a 

NATERI Al-LATER  RODfL 
OP  THE  ATMOSPHERE. 

AO-AO)  ONI  DIV.   < 

SpHE  STABILITY  PROPERTIES 
OP  A  MATERIAL  LATER 
BOOEl  op  the  ATMOSPHERE, 

AO-40)  ON*  DIv,    i 

OiS'ai'u^lON  or  tropospmeric 

VELoilTT  PIVERGENCE  RlTM 
•ESPrCT  TP  PRESSURE  STSTENS, 

•0-40)  <<*  DIV.   i 

Morphology  of  unSTablC 
■AVES  IN  A  baroclInic 

""^'•O-AOS  "Ol  OIV.   « 

NUMERICAL  ANALTSIS  AND 
PREDICTION  OP  CLOUD 
ANO  PRECIPITATION  PATTERNS. 

AO-AO)  •)!  DIV.   a 

THERMAL  STRUCTURE  DP 
•AVES  IN  A  SINRLC 
BAROC^INir  MODEL  INCLUDING 
FRICTION, 

•0-40)  *))  DIV,   * 

SOME  NUHERICAL  C»P»RI"F»T» 
■ITH  THE  PRIMITIVE 
EOUATlONS  OP  MOTION, 

AD-40)  R)"l  OIV,   * 

•EAThEr  FORFCASTING 

MATHEMATICAL  PREDICTIONS 

HIGHER  ORDER  F | N I TE-O I FPERPNCt 
APPRRIImATIOnS  in  NUMERICAL 
•EATHER  PPEDICTION, 

AO-40)  «)0  OIV,   • 

•CATmEr  stations 
automatic 

code  and  seouencing 
system  for  automatic 
•eather  stations, 

AO-40)  )II  DIV,   < 

•EAThEp  stations 
ToafRS 

translation  op  RUSSIAN 
•ESEarchi   on  stationart 
METEoROlOPICAL  measuremnets 
in  lorer  <oo-meter  layer 

OP  THf  ATMOSPHERE. 

AD-40)  HI  DIV.   « 

REDOES 

Supersonic  plor 

analytical  studt  op 
the  characteristics  of 
•edges  in  supersonic 

VISCOUS  FlOR. 

•D-40)  )l«  DIV,   0 

•EIGMTlESSNFSS 

MOTION  SICKNESS 

TRANSLATION  OP  RUMANIAN 
•ESEARCHI   CURRENT  PROBLEMS 
IN  aiOASTPONAUTICS, 

•  0-40)   ))"•  OIV.    I*  ^ 

MOTION  SICKNESS  SYMPTOMATOLOBV 
OF  LABYRINTHINE  OEpECTIVt 

and  normal  subjects 
During  ierd  gravity 
maneuvers,  . 

•0-40)  ))•  DIV.    I* 

•HlSTLERS 

*■    rJHaTIPNS  BETREEN  LIGMTNINO 
DISCHARGE*  AND  DIFFERENT 
TYPES  OF  MUSICAL  ATMOSPMlRlrS. 

AO-40)  OB*  DIV,   I 

■  |RE 

BERYLL lUM 

DEVELOPMENT  OP  VERY 
HIGH  STRENGTH  sERYLLIUH 


•  IRE, 

•0-40)  044 


OIV. 


|T 


aoOD 

ADMP^I VES 

ADhESIVES  roR  ASSEMBLT 

or  LiGMTariGHT  rood 

CONTAINER', 

•0-40)  *••  DIV.   *• 

aoOB 

DEMYORATIPN 

COMPARATIVE  STRENGTH 
OP  AIR-ORIEO  AND  «ILN-DRIEO 
•  ODD. 

•e-40)  »»*  OIV.    !• 


•  ODD 


earthruakf-resistant  STRUCTURP* 

•000  STRUCTURE  perfornancc 
IN  AN  EaRImOUARE  in 
ANCHORAGE.   ALASKA.   MARCH 


Mi-aa 


woo-zm 


»?.     |0*R. 

Ao-ati  (•> 
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•  000 

Fl*MMAB|LITT 

cohparibon  op  PlANMAOILITT 

TEST*  ON  VOOO  KATCaiALS 
IN  FOUR  a-POOT  TwNNCL 

Furnaces, 

AD-aO)  •«« 


DIV, 


la 


ROOD 

MECHANICAL  •••rcarict 

STiPPNPtS  ANO  SHRINKAGE 
OP  GREEN  ANO  ORV 
JOISTS, 

AO-aos  t««       OIV,   |a 

■000 
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s 
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AD-aOl 


•OPERTIES 

RENGTM  ANO  RELATED 
or  TAgRUMO 

CROPIA  PCkTATAI 

0  RICO, 
<*4  OIV,    I* 

or  RESPIRATORY  PUNCTIOM 

THORACIC  AND 

DOMINAL  INJURIESI 

ARy  COMPlIANCCI 

AR  vEHTlLATIDNI 

re  GAS  oiSTRiBuTiani 

ATIOH  AND  GAS 

Ifl  VtNT|LAT|eN>PPaPU«ieN 


ISJ 


OIV,    14 


I  RATS 

SOLAR  RAOtATION 

SOLAR  l-RAY  eOBCRVATIONS 
OV  INJUN  I, 

•0-40)  ttr  OIV,   a 

■.•AT  nlPPRACTION  ANALTSIS 
BLASS 

SHALL  ANOLE  I. RAT 
tCATTERlNB  OT  HETASTABkC 
LIQUID  IHMISCIOlLlTY 

In  glass, 

ao-bos  ««a       OIV,   I* 

l|NC 

RECRySTall I IATion 

NuCLEATIon  and  OEvELOPHENT 
OP  A  RCCRYSTALLlZED 
STRUCTURE. BICRTtTALS  OP 
XINC. 

•D-40)  laa       DIV,  as 

tlNC  ALLOYS 

CANTILEVER  OEAHS 

ASSESSMENT  OP  THEORIES 
OF  PLOR  »H0  FRACTURE, 

AO-40)  <t*y  OIV,    IT 


NI-2S 


NON-MILITARY  AND  OLDER  MILITARY 
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RESEARCH  REPORTS 


'Descriptors  marked  with  an  aUerlsk 
are  iacluded  lo  the  subject  Inc^eK. 

2.  Astronomy,  Geiophysics  and 
Geography 

PB  IM  133  DlT.   a,  36  j  I 

OTS  PrtcM:  HC  13.00/IIP  $0.T8 

Reaearch  and  Advanoed  DeTSlopmetA  DIt., 

AVCO  Coip.,  WUmii^tDO,  Maaa. 

MA(»JETOHYDRODYNAMIC  WAVB8  IN  THE  UPPER 

ATMOSPHERE. 

Antarctic  Research  and  Data  AnaljrMa  Soleatlflo 

rept.  no.  IS, 

by  Allan  D.  Pleroe.   le  Am  64.  BTol  RAD  TR64  If 

Grant  NSF  €265 

Unolaaatfled  report 

Descriptors:  (*MagnetohydrodynaBiloa.  Upper 
atmoqitore).  (*Upper  atniospbereL  M^Mtoiqrdiody- 
namlcs).  Electromagnetic  waves,  lOoo^iheric  propaga- 
tion. Atmo^there,  Motioas.  Equations,  Attenuation, 
Magnetic  storms. 

The  theory  of  magnetohydrodynamlc  (MHD)  wvn  motion 
in  the  upper  atmoqihere  is  reylewed  and  extended  in  this 
P1W.  The  basic  properties  of  the  atmosphere  which 
gorera  MHD  propagation  are  diacuaaed  and  equations 
appropriate  ior  ware  propagation  at  various  ioaospfaerto 
heights  are  derived.  A  theoiy  is  then  developed  for 
the  guided  propagation  of  MHD  wavM  in  the  natural 
duct  SKlsting  at  altttodes  of  appraarimatriy  400  km. 
where  the  AUVan  speed  reaches  a  miwjtwnw.    ^n  ap- 
proximate scalar  wave  equatlOD  for  ttie  loi^tudinal 
mode  is  derived  which  includes  tentw  repi«8eatii« 
•flsotive  attanuadoa  due  to  ooUlaioaa  and  oonversloo 
to  other  propagating  plasma  modes.  This  equaUon 
is  then  treated  by  the  method  of  nortaal  modes.  Cal- 
culations are  presented  giving  the  hOriaontal  wave 
number,  phase  velocity,  group  velootty,  and  effective 
attenuation  with  hortxootal  dlstanoe  wrsus  frequency 
lor  the  lowest  mode  for  a  representative  model  of 
the  real  atmosphere  -  exospbere.  Possible  conse- 
quences of  the  theory  to  geom^poietl*  micxopulsa- 
tions  are  discussed.   (Author) 


7.  Electrical  Equipment 


PB166  1S4  Dlv.   7.10,13,17 

OTS  Prices:  HC  |a.OO/MF  $0.60 

AVCO-Everett  Research  Lab.,  Everett.  Mass. 

STUDIES  OP  SEED  RECOVERY  AND  CORROSION  IN 

COAL  FIRED  MHD  POWER  PLANTS. 

Research  rqpt., 

by  F.  Hals,  L.  Keefe,  and  A.  El  Bindari.   Jun  64,  38p 

AVCORR-lsa  I  *^ 

I  Unclassified  report 

Descriptors:  (*Magnetohydrodynamdcs,  Power  simplles) 
(*Power  supplies,  M^fnstohydrodyiUmlcs),  («Fuel 
addittves.  Recovery),  (*Corrosk>n,  Boilers),  Oases, 
Combustion  products.  Coal,  Sl^a,  Eaectnstatio  pie- 
clpltatioo.  Sulfatea,  Potassium  compounds,  P^ies, 
Sted,  Stainless  steel,  Niclml  alloys^  Chromium  alloys 


Molybdenum  alloys.  Iron  alloys.  Steam  power  idants. 
Qeoerators,  Nucleatloo,  Heat  resistant  metals  and 
alloys. 

The  experimental  results  indicate  that  efficient  seed 
recovery  with  resultant  favorable  seed  economics  is 
feasible  with  the  proposed  seed  recovery  mettxxl.  The 
seed  recovery  method  consists  of  separatliv  the 
greater  part  of  the  ooal  ash  as  molten  sl^  at  fai^ier 
gas  temperatures  betneeu  3000-4000F  by  oyolonii« 
of  the  hot  gases  exhausting  from  the  MHD  generator. 
Tlie  cyclone  aeparator  is  part  of  the  steam  genera- 
tor utilizing  the  heat  of  the  MHD  exhaust  products. 
Fly  ash  higUy  ooooentrated  with  seed  is  precipitated 
from  the  flue  gases  in  an  efHoieot  electrostatic  pre- 
cipitator at  tiie  low  temperature  end  of  the  system. 
The  collected  fly  ash  highly  enriched  with  seed  is 
recycled  and  reinjected  into  the  system.  The  corro- 
sion of  alkali  sulfates  on  oonventtonal  hl^  tempera- 
ture alloys  are  severe.  More  exotic  materials  may 
withstand  this  ^rpe  of  corrosion  better  than  the  <nes 
investigated,  but  the  cost  of  these  will  most  likely  be 
prohibitive.   The  application  of  conventional  Ugh 
temperature  alloys  in  heat  exohai^er  surface  is 
therefore  limited  to  about  1630F,  which  again  limits 
the  preheat  temperature  of  the  Aiel  oxidizer  to  about 
1400F.   (Author) 


9.  Fluid  Mechanics 


PB-166  136  Dlv.   9,  10 

OTS  Prices:  HC  $6.00/MF  $1.25 

Stanford  Univ.,  Call! 

THE  DYNAMKS  OF  THE  FREE  LIQUID  SURFACE  IN 
CYLINDRICAL  CONTAINERS  UNDER  STRONG 
CAPILLARY  AND  WEAK  GRAVITY  CCMTOITIONS, 
by  H.  M.  Satteriee  and  W.  C.  Reynolds.   1  May  64. 
20^,  La-2  ^ 

Grant  NSF  030090 

lAxdasslfled  report 

Descr^rtors:  (*Dynamic8.  Liquids),  (•Liquids,  ^aoe 
environmental  conditions),  (*Surface  properties. 
Liquids).  Cylindrical  bodies.  Surface  tension,  Sloshiw, 
Vibration,  Gravity,  StabUlty,  Functions,  Boundary 
value  problems.  Liquid  rocket  propellants. 

The  effect  of  the  rdative  strengtlis  of  gravltatiooal  and 
surface  tension  forces,  the  equilibrium  contact  angle, 
and  the  dynamic  variatian  of  the  contact  ai^  on  the 
natural  fretriency  and  the  limit  of  staUllty  of  tiie  free 
surface  in  a  oj^lnder  have  been  determined.  The  find- 
ings of  ttils  study  indicate  that,  relative  to  Oie  behavior 
of  a  liquid  in  a  cylinder  when  the  equilibrium  oontaot 
ani^  is  90  deg.   and  there  Is  no  contact  angle  hystere- 
Bis,  reduction  of  the  equilibrium  contact  an^e  re- 
duces the  natural  frequency.   Departure  from  90  deg. 
in  either  direction  reduced  the  limit  of  stability. 
Dynamic  variation  of  the  contact  an^e  about  its  equi- 
librium value  markedly  increases  the  natural  fre- 
(fiency  and  can  also  have  an  important  effect  on  the 
limit  of  staUUty.   (Author) 
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15.  Mathematics 


PB-166  136  DiT.    15,  33 

OTS  Prices:  HC  $S.OO/B«F  $0.76 

Institute  for  Mattematical  Studies  in  the  Social  Sciences, 
Stanford  Univ.,  Calif. 

CW  THE  RELEVANCE  OF  THE  VECTOR  MAXIMUM 
PROBLEM  TO  DECISION-MAKINO  UNDER  UNCER- 
TAINTY AND  RISK. 
Technical  repC  no.  6 
by  Arthur  M.  Geotfrlon.   29  Jim  64,  61p 
Grant  NSF  34064 

Unolasslfled  report 

Descriptors:  (•Decision  making.  Mathematical  moOtiu), 
(*Linear  programminc.  Deoisioo  making),  (*DecisioD 
ttwory.  Eoooomlcs),  Probability,  Vector  analysis. 
Calculus  of  Tarlatlofis,  Functioas.  Stochastic  proc- 
esses, Statistical  distributioii.  Bargaining,  Mathemati- 
cal programming. 

This  paper  adklresses  the  problem  of  individual  decision- 
making under  risk  and  uncertainty.  In  part  one,  treating 
uncertainty  in  the  feasibility  constraints  is  considered. 
The  diacussion  is  essentially  a  survey  of  ideas  avail- 
able  elsewhere  in  the  literature,  and  is  included 
mainly  for  completeness.   Part  two  includes  a  discus- 
sion on  treating  uncertainty  in  tlie  oblectiTe  function. 
It  was  c(»cluded  that  a  decision  problem  should  be 
attacked  by  several  decision  criteria.   The  results 
beii^  a  vector  maxium  problem.   Two  examples  are 
presented  wfalch  demonstrate  tlte  usefulness  of  cod- 
■iAi>i-iiH  two  criterlA  simultaneously. 


Deaor^itors:  (•Ships  (NonmUttary),  Performaooe 
(Ei«ln0erli«)).  (*Marlns  eoglneerlBg.  Merohant  vssmIs). 
Ooean  waves.  Motloo.  Fluid  dynamie  properties.  Marine 
propulslOB.  Velocity.  Operatiao,  Desl|^  Data,  Loading 
(Meohanlos). 


25.  Physics 


AD-409  314  DiT.   35.  14 

OTS  Prices:  HC  $2.00/MF  $0.50 

Polymer  Research  Inst.,  Univ.  of  Massachusetts, 
Amherst. 

A  GAUSSIAN  THEORY  OF  ORIENTATION  CORRELA- 
TIONS IN  CRYSTALLINE  POLYMERK  SOLIDS. 
OtiR  Technical  rept.  no.  53. 
by  Richard  S.  Stein.   36  Deo  63.  37p 
Contracts  Nonr3357  01.  AT(30-1)3003,  Pro].  NR356  378 
CONF  33  17.  TID  19023 

Unclassified  report 

Descriptors:  (*Polymer8,  Crystal  structure).  (•Crystal 
structure.  Theory).  Scattering,  CrystalllzaUon,  Equa- 
tions, Functions,  Mathematical  analysis.  Polyethylene 
plastics.  Crystal  lattices. 


31.  Ships  and  Marine  Equipment 


PB-166  133  Diy.   31.  33 

OTS  Prices:  HC  $2.00/MF  $0.50 

MassachMsetU  tost,  of  Tech.,  Cambridge. 
RESEARCH  PROGRAM  IN  THE  SEAKEEPINQ 
QUALrriES  OF  SHIPS. 

May  64.  4«p.  MTT  DNA-64. 1»R-«M1  ^^^^^^ 
Contract  MA3710  Undassifled  report 


The  research  program  as  presented  describes  Tarlous 
projects  or  project  areas  under  categories  of  under- 
stsndiiv  the  seaway,  ship  motions  in  a  seaway,  struotoral 
loadings  in  a  seaway,  propulsive  eflsots  in  a  seaway, 
criteria  for  seakeepabillty  and  generation  of  design  daU 
and  methods.  The  nature  of  the  Tsrlous  projects  indi- 
cate the  depeadMioe  and  interplay  between  these  catego- 
ries in  both  the  development  within  each  category  and 
in  the  attainment  of  short-range  and  long-range  goals 
of  the  research  program.   It  is  adrisaUe  and  recom- 
mended that  research  woik  be  initiated  in  all  of  the 
categories  at  an  eariy  stage  of  tbe  program  and  that 
efforts  in  each  category  oontlane  throv«bout  the  pro- 
gram, bi  each  area  of  effort,  it  is  expected  that  dif- 
ferent levels  of  success  wlU  be  sttalned  and  the 
results  rendered  useftil  at  difbreitf  times.  With  the 
interdependence  of  various  projects,  and  indeed  be- 
cause tills  is  a  long-range  research  (and  not  a  pro- 
duction) program,  very  detailed  project  descriptions 
and  time  estimates  were  avoided.   (Author) 


32.  Miscellaneous  Arts  and  Sciences 


PB-166  131  Div.   33,  30 

OTS  Prices:  HC  $3.00/MF  $0.76 

Llngusitics  Research  Center,  Univ.  of  Texas,  Austin. 

SYSTEM  REQUESTS.   PROORAMMINO  REFERENCE 

MANUAL. 

by  L.  W.  Tosh.   Jun  64,  7«p  LHC  64-TPl 

Grant  NSF  GN308 

OnelassHlert  repoit 

Descriptors:  (msehlne  translation.  Input-output 
devices),  (•Programming  (Computers),  Machine 
translation).  (•Handbooks.  Maohtns  translation), 
Ma^wtic  tape.  Information  retrieval.  Date  storage 
systems,  Documentatian,  Language. 

ThU  report  is  Intended  as  a  reference  manual  for 
linguists  wix>  are  doii^  deeoriptlve  research  wltmn  the 
linguistics  research  system.  R  explains  Oiose  coding 
conventions  of  tlie  conqHiter  system  by  wiiioh  language 
data  are  recorded,  changed,  eliminated,  displayed  and 
■elected  for  use  in  tlie  processes  of  automatlo  lexical 
and  syntactlo  analysis.  Thus,  not  all  of  the  language 
data  processing  capabilities  currently  available  in  the 
computer  system  are  mentioned  (e.g.  coding  conven- 
tions for  maintenance  of  semantfo  data)  but  only  those 
pertinent  to  work  in  progress.  The  explanaUnns  will 
be  extended  as  these  capabilities  come  into  use 
later  in  the  year.  Inq>rovemente  in  the  manual  wfll 
be  made  at  the  same  time  on  the  basis  of  the  sugges- 
tlcns  of  users.  The  summary  of  coding  formate 
which  constitutes  the  second  part  of  the  report  has 
already  undergone  several  revisions. 


PB-166  141  Div.   33.  SO 

OTS  Prices:  HC  $1.00/MF  $0.60 

mtomational  Business  Machines  Corp..  New  York. 

THE  AUTOMATE  CREATKW  OF  LTTBRATUBB 

ABSTRACTS, 

l>yH.P.  Lohn.  2  Dec  67,  8p 

Unclassified  report 

Pub.  in  IBM  Ammal  of  Rssearoh  and  DevelopmeBt.  1968, 
V.  2.  no.  2,  p.  189-166. 
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Oeaoriptors:  ritopoxts,  AbatraUs),  (*Al»traotB, 
Preparation),  (•Data  prooessing  systems,  Dooumenta- 
tfon).  Feasibility  studies.  Automation. 

Bxoeipto  of  teohntoal  papers  and  mi^axlne  artloles  that 
MTve  the  puiposes  of  oonveatlon«l  abctraots  have  been 
created  entirely  by  automatic  means,  to  the  exploratory 
research  described,  the  complete  text  of  an  article  In 
maolilne-readable  form  is  scanned  by  an  IBM  704  data- 
prooessing  machine  and  analysed  ki  aooordanoe  with  a 
standard  program.  Statlsttoal  intxrmatian  derived  from 
word  trequenoy  and  distrlbatkm  i»  used  by  the  maoUne 
to  compute  a  relative  measure  of  signiflcanoe,  first  for 
Individual  words  and  then  for  sentences.  Sentences 
scoring  highest  in  slgnlfloanoe  are  extracted  and 
printed  out  to  become  the  'auto-ahttraot.*  (Author) 


PB-166  143  Div.   32,  30 

OTS  Prlcea:  HC  $1.00/MF  $0.60 

hitemational  Business  Machines  C«ip.,  New  York. 
A  BUSINESS  INTELLIGENCE  SYSTEM, 
hy  H.  P.  Luhn.   1  Jul  58.  8p  ; , 

Unolasslfied  report 

Pub.  in  IBM  Journal  of  Research  Md  Development.  1958. 
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>rta.  DlstrlbiMon), 


Descriptors:  (•Reporta.  DlstrlbiMon),  (*Documentatlon. 
Date  prooessing  systems).  (•Date  prooessii^  systems. 
Documentation).  Information  retrteval.  Communtoatlon 
theory.  Libraries,  Abstraoto,  Suhjsot  indeadiw.  Date 
transmission  systems,  IhtelliglbiUty. 

An  automatlo  system  is  beii«  developed  to  disseminate 
information  to  the  various  sections  of  any  industrial, 
scientific  of  government  organlxatlon.   This  intelli- 
gence system  will  utilize  date-processii^  machines 
for  auto-abstracting  and  auto-enoading  of  AiwmMnif 
and  for  creating  interest  profiles  for  each  of  the 
'action  polnte'  in  an  organization.   Both  Incomii^  and 
internally  generated  documento  are  automatically 
abstracted,  characterized  by  a  word  pattern,  and 
sent  automattoally  to  appropriate  sotlon  polnte. 
This  paper  ahows  the  flexibility  of  such  a  system  in 
Identifying  known  Information,  in  flodii^  who  needs 
to  know  it  and  in  diaseminating  it  sffloiently  either 
In  abstract  form  or  as  a  complete  documenC 
(Author) 
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Descriptors:  (•Reports,  Distribution),  (♦Documentetlon, 
Scientiflc  personnel).  Data  transmission  systems, 
CommunicaUon  theory.  Libraries,  Feasibility  studies 
Statistical  analysis.  Mathematical  prediction. 

Personal  exchanges  play  an  important  role  in  meeting 
the  informatioo  needs  of  the  scientiilc  community.   A 
recent  study  suggested  that  about  40%  of  all  the  arti- 
cles, reports,  textbooks,  symposia  and  annual  reviews 
read  during  a  two-week  diary  period  by  acienttete  and 
technologtete  were  obtained  thro(«h  personal  recom- 
mendattons  from  colleagues.   This  suggeste  the  possi- 
bility of  establtehing  an  information  exchange  system 
utUizing  to  a  greater  extent  the  channels  of  communi- 
cation among  scientific  workers.  In  this  note  both 
the  extetlng  channels  and  potential  channels  of  com- 
muntoatlon are  oonsktered.  Theoretical  argumente 
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are  adranoed  to  estsblteh  the  oonditions  under  wfatoh 
a  semi-automated  Information  exchange  system, 
advantageous  to  tiie  partio^ante,  can  be  established. 
The  prlno4>al  factors  to  be  considered  and  the 
parameters  to  be  estimated  prior  to  the  implemen- 
tation of  suoh  a  system  are  discussed.   (Author) 
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Descriptors:  (•Machine  translation.  Scientific  research). 
Effectiveness,  Eoooomlcs.  biput-oi^put  devices. 
Configuration.  Performance  (Human).  Programming 
(Computers),  Language.  Documentation. 

Altiioitgh  the  Mechanollnguistics  Project  at  Berkeley  is 
engaged  in  a  long-range  program  of  basic  research  lead- 
ing to  fUUy  automatic  translation,  it  has  found  in  RUST  AN 
(originally  designed  as  a  research  tool)  a  practical 
solution  to  translation  problenis  of  the  nearer  fiiture. 
The  only  type  of  improvement  over  strai^  humfln 
translation  that  can  be  effective  during  the  near  ftituie 
te  a  sclienM  which  may  be  called  machine-aided  trans- 
lation. In  machine-aided  translation  there  is  also  a 
machine  phase  followed  by  a  human  phase,  but  the 
machine  phase  does  not  consist  of  the  machine  at- 
tempting to  produce  a  translation  (with  the  result  that 
it  has  to  make  guesses  here  and  there).   Instead,  the 
machine  phase  produces  a  text  analysis  or  annotated 
text.   Unlike  a  translating  program,  RUSTAN  does  not 
result  in  a  loss  of  information  with  regard  to  the  mate- 
rial presented  to  the  human  part  of  the  partnership. 
bstead  it  preserves  the  orl^al  Russian,  but  seg- 
mente  it  into  ite  lexes  and  assigns  as  much  grammati- 
cal, lexical,  and  other  information  as  it  can  to  each 
of  the  sentences,  together  with  English  equlvalente, 
presenting  the  whole  analysis  in  a  neat  format  easily 
readable  by  a  properly  trained  human  partner.   The 
human  being,  who  may  be  caUed  the  encoder,  then 
takes  tiie  material  of  the  text  analysis  and  encodes 
It  into  En^ish. 
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ENCODING  AND  SEARCHINO  OF  LITERARY 
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by  H.  P.  Luhn.   30  Jan  57.  6p 

Unclassified  report 
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Descriptors:  (•Documentation,  hiformatlfm  retrieval), 
(♦Intormatton  retrieval,  Documentatton),  f*Stati8ttoal 
analysis.  Information  retrieval),  R^nrts.  Subject 
indexing.  Vocabulary,  Progranunlng  (Conqniters), 
Date  prooessing  systems,  Communicatlcm  tlieoiy. 

Written  oommnnloation  of  ideas  is  carried  out  on  the 
baste  of  statistical  probability  In  tliat  a  writer  chooses 
that  level  of  subject  ^^eciflcity  and  that  combination  of 
words  which  he  feels  will  convey  the  most  meaning. 
Since  this  process  varies  among  individuals  and  since 
slmUar  ideas  are  therefore  relayed  at  different  levels 
of  q)ecificity  and  by  means  of  different  words,  the 
problem  of  literature  searching  by  machines  still  pre- 
sente  major  difficulties.   A  statistical  approach  to 
this  problem  will  be  outtined  and  the  various  steps  of 
a  system  based  on  this  approach  will  be  described. 
Steps  include  the  statistical  analysis  of  a  collection 


of  documents  In  a  Arid  of  latorMt,  tlie  eatabUahmeat 
of  a  set  of  'notiona'  and  the  Tooabulary  by  which  they 
are  eavressed.  the  compUatioa  of  a  theaauroa-type 
dlcttooary  and  index,  the  automatic  encodliif  of  docu- 
ments by  machine  with  the  aid  of  such  a  dictionary. 
the  encoding  of  topological  notations  (aach  aa 
branched  structures),  the  recording  of  the  coded 
information,  the  estaWishment  of  a  searching  pattern 
for  finding  pertinent  information,  and  the  program- 
ming of  appropriate  machines  to  carry  out  a  aearch. 
(Author) 
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X-rays,  Radar  echo  areas.  Control  systems.  Chemis- 
try, Plastics,  Electricity,  Alkali  metals.  Solar  cells. 
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rials, Mechanical  properties.  Alloys,  Nuclear  physics. 
Dosimeters,  Radio  eqiilpment,  Ao^illflers,  Solid  state 
physics.  Luminescence,  Halldes,  Sound,  Digital  com- 
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Articles: 

The  Lunar  Occultatlon  of  X-Ray  Emission  from  the  Crab 
Nebula.  S.  Bowyer,  E.  T.  Byram,  T.  A.  Chubb,  and 
H.  Friedman 

Radar  Auroral  Echoes.  Sandra  B.  Rutlser 

Scientific  Program: 

Applications  Research:  Modifications  on  the  Alpha 
Rhythm  Feedback  Control  Unit 

Chemistry:   Supercooling  of  hydrazine.   Polyuiethane 
linings  for  steel  fuel-storage  tanks.   Pbotodegradatlon 
of  high  polymers  in  solution.   High  temperature 
properties  of  sodium,  potassium,  and  cesium.   Aro- 
matic hydrocarbons  in  nuclear  submarine  atmos- 
pheres 

Electricity:  Radiation  damage  to  silicon  solar  cells 

Mechanics:    Frequency  determination  of  structural 
systems  by  shake  tests.    Errors  in  the  measurement 
of  acoustic  transit  times  in  quartz  transducers 

Metallurgy  and  Ceramics:   Evaluation  of  titanium  al- 
loys for  deep-dlvlng  submarine  hull  applications. 
Metallurgical  characteristics  of  high  strength  struc- 
tural materials.   An  electron  microscopic  examina- 
tion of  a  fracture  surface.    Diffusion  in  columbium- 
titanlum  alloys.   Effect  of  electron  bombardment 
heating  of  surfaces  of  tungsten.    Environmental 
fatigue  in  Iconel  X.   The  effect  of  He3  irradiation 
on  the  hysteretlc  properties  of  Permalloy  films. 
Low-cycle  fatigue  crack  propagation.   Development  of 
high  streogth  structural  steels 
Nuclear  and  Atomic  Physics:  Analjrsis  of  errors  in 
bubble  chamber  track  meaaurements.   Present  statua 
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FEASroiLlTY  OF  DETACHABLE  CARGO  UNITS, 

by  Owen  F.  Hyghea.   Jun  63.  iMp  DSR-9295 

Contract  MA3710,  T.  O.  1  _ 

UDclaaaifled  report 

Deacriptore:  (^Cargo  ahlpa.  Towed  bodlea),  (♦Shipping 
(Marine).  Operations  reaearch),  Eoooomlca,  Coate, 
Cai^,  Water  traffic,  Bargea,  Tuga,  Programming 
(Computera),  Stochastic  prooeaaes,  Poiason  proceaaea, 
FeaaibUity  atudlea.  Mathematical  modela. 

An  economic  feasibility  study  was  carried  out  for 
articulated  ships;  that  is,  vessels  made  up  of  a  sin^ 
power-plant  section  and  several  independent  cargo  aec- 
tiona.  each  of  which  can  be  detached  and  used  aa  a 
barge.   The  evaluation  was  made  by  means  of  two  eo«n- 
puter  simulation  modela.  The  first  model  was  dealgned 
to  consider  economic  factors  primarily  and  aimulataa 
only  very  siix4>le  operational  charaoteriatloa.   The 
second  model  simulated  a  much  more  realistic  opera- 
tion, allowing  for  atochaatic  fluctuationa  in  many 
quantities,  unrestricted  trade  patterns,  and  Poisaon 
cargo  generation.   This  second  and  more  complex 
simulation  model  considered  only  the  operational 
characteristics  of  articulated  vessels  and  was  con- 
structed in  order  to  give  a  correction  for  the  aimpli- 
fled  operation  of  the  first  model.   It  is  concluded 
that  for  the  same  number  of  vesaela  per  fleet  and 
the  same  bale  cubic  of  each  vessel,  an  articulated 
fleet  can  carry  approximately  twice  as  much  per 
year  as  a  conventional  fleet.   At  the  same  time,  the 
freight  rate  which  each  fleet  must  charge  In  order 
to  achieve  the  same  CRF  is  less  for  the  articulated 
fleet  by  from  $.08  to  $.40  (per  long  ton  per  100  mUes) 
depending  on  the  number  of  porte  involved.    (Author) 


S-4 


OU<i 

o0<: 
oU^ 
oO^ 
oo<: 

oU^ 
oU<: 
oO^ 
oO^ 
o02 
ob^ 
oO^ 
o02 
oOo 
oO^ 
oOj 
dO^ 
oOo 
oU^ 
bOo 
oOo 

ttOJ 

oUJ 

o0.> 

bOJ 

oUJ 

oOj 

oOJ 

uUo 

uUO 

bUo 

uOj 

oUJ 

oU^ 

obJ 

oOJ 

bbo 

ob^ 

oOj 

bbJ 

obJ 

obJ 

obO 

obJ 

obo 

bb.> 

oO^ 

oOj 

obJ 

oQj 

oOo 

bbJ 

bbj 
oOJ 
obJ 
uO-i 
uiij 
ubJ 
ub.^ 
obJ 
uUJ 
obo 
bO^ 
obO 
ubo 
bbJ 
ubo 
oOd 
bOJ 
oOj 
oUi 
obJ 
bbJ 
bOo 
obJ 
bbw 


98d 

9eb 

967 

989 

99o 

991 

99*; 

99j 

99<* 

99t) 

99b 

997 

99b 

999 

bOb 

UOl 

U02 

uOj 

b0<4 

b03 

uOb 

u07 

uOb 

uO'y 

ulo 

bli 

OU 

ulu 

Ul<i 

ulo 
ulb 
ul7 
ulo 

ul<« 
u2o 
u2i 
u2<: 
b2j 
OZH 

b2b 
U27 
u2b 
u29 
b3o 
u3i 
b3<: 
u3j 

U3<4 

b3b 
u3b 
u37 
u3u 
U39 

u*m 

0<»1 
iiHt. 

U<tb 

u5u 
uSi 
b5<^ 
u5^ 
uSh 
uSa 
u5b 
o57 
b5b 
U59 
U6o 
U6x 
obi. 
\)bj 
u6h 


d 

25 

25 

<l 

e 

16 

25 

25 

26 

2 

2b 

16 

16 

1 

8 

in 

25 

8 

22 

3b 
28 
25 

•» 
16 
27 

2 
16 
26 
12 

6 
31 
30 
30 

9 

in 

30 

7 
11 
30 
25 
12 
15 

u 

26 
16 

2 
6 

25 

8 

6 
25 

2 
^ 

6 
8 

6 

a 

25 

9 
17 
2b 
16 
16 
16 
16 
16 
lb 
17 
U 

6 
25 

9 
It 

in 


No. 

lOo  b65 

i0.j  U6b 

iOd  067 

qOj  b6o 

3|0o  u69 


14 

04 
u4 


bOii 

bUJ 
bOJ 
utii 


0U> 

t>b> 
oO  > 


AD.DIVISION  INDEX 


00  U8i 
(to  u8< 


ii;i  10/ 
up  iOo 


bllO 


OiT. 

1<* 
17 
17 
16 
16 
25 
25 

2 
16 
25 
lb 

8 

8 

8 

8 

n 

25 

n 

6 

2 
25 
25 

2 

2 

25 

*» 

2 

2 
2 
9 

n 

25 
16 
20 
5 
17 
17 
17 
17 
17 
17 
17 

3U 
23 
23 

m 

32 
2b 
16 
25 
15 
3u 
12 
le. 

l^ 

15 
25 

m 

18 
25 
17 

9 
In 
lu 

6 

6 
25 
12 
30 
30 

7 

•i 

1 

i 

1 
15 
16 
3U 


AD  No. 


Dhr. 


AD  No. 


DiT. 


8-6 


O04  IH7 

12 

obJ  ii»b 

7 

bbo  ii»9 

21 

604  iSi. 

n 

b04  151 

25 

604  15^ 

12 

obo  154 

1 

b04  15^ 

9 

bbo  155 

22 

obo  15b 

16 

bbO  157 

2 

b04  i5b 

18 

bOO  159 

8 

bbO  16b 

9 

bbJ  161 

8 

oUj   Ibt. 

6 

oQj   164 

15 

ou^  164 

24 

bbO  165 

3b 

oUo  16b 

2 

bbj  167 

1^ 

vU.:>   16b 

25 

obo  16v 

17 

bbo  17b 

20 

obo  i71 

2^ 

bbJ  17^ 

8 

obo  l7j 

26 

bbj  nn 

28 

bOi  173 

12 

ubj  17b 

8 

bb-»  i77 

28 

ob4  17b 

28 

bbJ  17V 

28 

bbo  18b 

31 

oOo   181 

6 

oOJ  16^ 

8 

buo  18o 

6 

oOJ  18<* 

8 

oiij   185 

8 

oii^   18b 

16 

bOJ  187 

7 

bOo  i8b 

7 

oOo  189 

7 

bOJ  19b 

15 

bOJ  191 

16 

obJ  i9^ 

17 

bOJ  i9o 

12 

bbJ  I9ii 

26 

bbo  l9o 

12 

bb4  19b 

8 

bUJ  197 

8 

bbo  i9b 

O 

b04  199 

3b 

bbo  <;0b 

30 

obo  <:0l 

3b 

uOo  dOt. 

30 

bb4  tiOo 

17 

ob4  dOn 

25 

obo  e.0:> 

1 

uOo  <:0u 

17 

bbo  <:0V 

32 

bb4  cOb 

32 

bbo  ^OV 

32 

bbo  dlu 

12 

ubO  2li 

32 

bbo  <:1<. 

2 

obO  ^lo 

17 

bb4  din 

17 

obo  dl:j 

lb 

bbo  <;:lb 

lo 

bb^  <;17 

13 

obo  <:lo 

5 

bb^  <:lSi 

17 

bb.>  dZu 

n 

obo  dZi 

n 

obo  <:2<. 

a 

bbo  dZj 

19 

bbo  dZn 

24 

obo  £.Zo 

8 

bb4 

bbo 

bb4 

Ob4 

ubO 

bb4 

ob4 

bOo 

o04 

Obo 

bb4 

bU4 

bO^ 

bbo 

b04 

bb4  . 

obO 

bOo 

60o 

b04 

bbO 

o04 

bOO 

bOo 

bb^ 

bbo 

bOO 

bbo 

obO 

bbo 

oU^ 

60^ 

oOc 

bb4 

bOo 

b04 

bbo 

bO^ 

oOo 

bbo 

bb4 

o^H 

bb4 

bb4 

bOO 

ob4 

bb^ 

bbJ 

obo 

oU4 

oO:i 

bbo 
bb4 
bbo 
bbo 
bO^ 
obo 
bbo 
bbo 
Obo 
ubo 
ob4 
uOo 
UbO 
ubo 
bbo 
bbo 

uOO 

obo 
bbo 
bbo 
obo 
ub4 
bbo 
bOo 
bb4 
bbO 
bbo 

UbO 


^2b 
^27 

22b 
229 

23b 
231 
232 
234 
dSn 
235 
23b 
237 
<:3b 
«:39 
2<»b 

.^nl 

2<»2 
2lfO 

dnn 

2<»5 

cnb 
dm 

2<»b 

dt'i 

dSii 

251 

252 

25o 

^54 

c55 

^5b 

257 

25b 

<;59 

<:6b 

dbi 

262 

26o 

dbn 

^6ti 


dOt> 

df>7 
26b 
269 
^7b 
271 

272 

^70 

din 

dJti 

dlb 

dll 

^7o 

279 

28b 

281 

c82 

dB.it 

dBn 

285 

28b 

<:87 

d6b 

<;69 

29b 

*:9i 

29^ 
29o 
291* 
29i> 
29u 
t97 
<:9b 
«i99 
40b 
oOl 
OO^ 
oOo 
oO<i 


n 

7 

a 

8 

13 

17 

1 

1 

12 

7 

1 

11 

23 

m 

12 

8 

12 

n 

16 

8 
9 
8 

30 
8 
8 

2b 

zn 

16 
25 
15 
8 
16 
28 
16 
16 
16 
25 

6 

8 

9 

8 

m 
m 

7 
32 

8 

8 

9 
31 

8 

n 

31 

6 

8 

8 

2 
25 
15 
15 
15 
15 
15 
25 
15 
15 
15 

m 

13 

29 

m 
Ik 

27 
27 

m 

16 
17 
16 

28 
28 


AD  No. 


OHr. 


AD  No. 


Dtv. 


AD  No. 


Ohr. 


AD  No. 


OtT. 


oUJ    -iO^ 

8 

oUO   JOo 

4 

oUu   oO/ 

1 

oUJ   iOb 

11* 

oUJ   <)0^ 

16 

oO^   ^lU 

(» 

uuo   Jll 

2 

oUJ   ^1^ 

25 

bOJ   Jlj 

y 

oUJ    Ol<» 

<* 

oUo   Jib 

17 

uUj   ^lo 

30 

oUO   J17 

3U 

dUJ    Jib 

2 

oUJ    olS' 

9 

dOj   J2o 

22 

oUJ   J21 

a 

oUJ   j2c 

2 

oOJ   J2j 

2 

oUJ   J2i* 

12 

oUJ  J2:> 

«» 

oUJ    J2b 

lb 

oOJ   J27 

4 

oUO   J2b 

15 

oUj   J2V 

23 

oUj   j3o 

3U 

oUJ   J3I 

15 

oUo   J3<: 

12 

oOJ   j3j 

33 

oUO   j34 

16 

oUJ   J3:> 

6 

oOj   J3o 

25 

bUJ   J37 

8 

oUo   J3o 

.   H 

oUO   J3V 

16 

oUJ   o4u 

m 

ou^   jm 

9 

bOJ   Jif^ 

8 

oU^    JtJ 

15 

oUJ    J«H. 

4 

ou^   J**:* 

m 

oOJ    JUb 

17 

oOo    J47 

2 

bOJ    Jtc 

2 

bOj    JfV 

a 

bUo   j5o 

2 

oO^   J5x 

12 

bUo   J5«, 

26 

bOo   j5o 

32 

bUJ   JSh 

9 

bOJ    j5j 

6 

bUJ   j5i> 

12 

bOj    357 

lb 

bUo   J5b 

f 

bU3   3S<» 

25 

oOo   J6u 

33 

bOJ   36i. 

32 

bUo   J6£. 

tt 

oUj   36j 

a 

bdJ   36<* 

1<* 

bU3   365 

1<* 

bU3   36b 

1«» 

oO^   j67 

l"* 

oOj   o6b 

m 

bUJ   369 

i<* 

b03   j7o 

i<* 

bOo   371 

i"* 

bOJ   37^ 

m 

b03   37j 

12 

bOo   o74 

25 

bU3   37:, 

1 

bUo   j7b 

in 

bOo   377 

3U 

o03   o7b 

25 

bOo   379 

12 

oOJ   360 

22 

blio   36i 

22 

b03   36c 

n 

oUJ   36j 

20 

bOo   38<« 

1** 

bOj  jeo 

31 

oUj   36b 

9 

bOJ   J87 

3U 

bUO    38b 

2 

b03    089 

2 

bOJ   39o 

27 

bOJ   391 

25 

bUJ   j9<: 

<: 

bOJ   39j 

lb 

bOO    39U 

7 

bOo    39d 

16 

bU3   39b 

12 

oOJ    397 

2 

bU3   39b 

2 

bOo   399 

7 

bOJ   <*0u 

27 

bUJ   <*0i 

17 

b03  i*o<: 

2b 

bUJ   40J 

m 

bOJ   <*04 

26 

bUJ   HOb 

25 

bOJ   40u 

25 

bUJ   1*07 

28 

bOo   <*0b 

8 

bUJ    <i09 

O 

bUJ    <*lb 

23 

bOJ   <*1a 

« 

ooj  m^ 

2 

oUj   413 

20 

qUj   41H 

20 

bOo   41b 

30 

bU3   fib 

33 

oOj   417 

lb 

bOo   41b 

16 

bUO   419 

16 

b03   h2u 

7 

bUJ   42a 

31 

bU3   42<: 

17 

oU3   423 

26 

b03   424 

14 

bOo   425 

26 

bOJ   42b 

3j 

b03   427 

2 

bUJ    42b 

2 

bUJ    429 

2 

bOO    43u 

2 

bUJ   431 

2 

bUj    43^ 

2 

bUJ   43j 

2 

bOJ   434 

2 

bOo   435 

2 

oOO   43b 

2 

bOo   437 

% 

bOo   43b 

15 

oO^   439 

9 

bOJ    44u 

9 

bUJ   •*4x 

2b 

bOJ   44<: 

14 

o{).3   44o 

It 

bU3    444 

14 

bUo    44t> 

14 

bOo    44b 

25 

bOj    447 

25 

bOo    44b 

14 

bUo    449 

8 

bJJ   45u 

25 

bUJ   451 

lb 

bOJ   45c 

lb 

bU3   45j 

lb 

bOJ   454 

4 

bUo  4S5 

14 

bOJ   45b 

8 

bOj   457 

25 

bUJ   45b 

1 

bOO   459 

25 

bOo   46u 

32 

bU^   46i 

5 

bOJ    h6<: 

4 

bUJ   46j 

2 

b03   464 

2 

b03   465 

28 

bOu   46b 

28 

bOo   467 

2b 

bOJ   46b 

2b 

bOJ   469 

2tt 

bOJ   471 

b 

b03   47c 

22 

bOJ    47j 

17 

bOJ   475 

8 

bOo   47b 

3j 

oOJ   477 

28 

bOJ   47b 

23 

oO^   479 

15 

bOJ   46u 

12 

b03   48i 

25 

bOJ   482 

30 

bOJ   46^ 

6 

bUJ  ^84 

2b 

e03   <*e5 

14 

b03   48b 

14 

bUJ   487 

25 

bOO   48b 

14 

bUJ    489 

14 

bOJ    49o 

25 

bOJ   491 

25 

b03  n9^ 

30 

bOO    494 

1 

b03   495 

13 

bOJ   49b 

13 

bOJ   497 

17 

b03   49b 

28 

bOo   499 

24 

bOJ   501 

8 

ait's    aOc 

b 

bOJ   503 

9 

bOo   304 

25 

oO:>   b05 

5 

bUJ    sOu 

1/ 

bUJ   507 

8 

bOo   sOb 

2 

bOJ   509 

2 

bOJ   bib 

6 

b03    bll 

6 

bUo   51c 

4 

bOJ   51J 

4 

bOo    3l4 

25 

oU^    3l5 

8 

b03    51b 

14 

bOo    517 

1 

bOJ   alb 

2 

bOJ    3l9 

25 

AD- 409  314 
FB-IM  109 
FB-166  131 
n-166  1S2 


S-2 
S-4 
S-3 
S-2 


aubtea 


F»E 


PB-166ISS 
FB-166  134 
n-166  13S 
FB-166  136 


Number 


Abatractlof 

S-2 

FB-166  141 

Car(oahl|w 

S-4 

FB-166  109 

CoiiosloB 

S-1 

FB-166  134 

CryauU  ■uucture 

S-2 

AD- 409  314 

S-2 

FB-166  141 
FB-166  142 

Dadalan  inaklnf 

S-2 

FB-166  136 

Oectaton  theory 

S-2 

FB-166  136 

S-2 

FB-166  142 

S-3 

FB-166  144 
FB-166  162 

Oynemlca 

S-1 

FB-166  139 

NUMBER  INDEX 


Number 


•-I 

FB-166  141 

s-1 

PB-166  142 

s-1 

n-166  144 

s-2 

FB-166  ISO 

SUBJEa  INDEX 


Subject  p>ge 

Fuel  addltlvee  S-1 

Handbooks  S-2 

brformatlon  retrieval  S-3 

Linear  programming  S-2 

Liqulda  S-1 

Machine  translation  S-2 

S-3 

Magnetohydrodynamlcs  S-1 

Marine  engineering  S-2 

Naval  research  S-4 

Polymera  S-2 


FB-166  134 
FB-166  131 
FB-166  162 
FB-166  136 
n-166  135 
n-166  131 
n-166  ISO 
n-166  133 
n-166  134 
n-166  132 
n-181  565 
AD-409  314 


S-2 

S-3 

s-s 
s-s 


n-166  162 
FB-181  565 


•-S 
S-4 


SMfclect 


Ninnbcr 


I^xrer  supplies 

S-1 

n-166  134 

Programming  (Coroputera)  S-2 

n-166  131 

S-2 

n-166  141 
n-166  142 

S-3 

n-166  144 

Sdenttflc  research 

S-4 

n-181  56S 

Shipping  (Marine) 

S-4 

FB-166  109 

Ships  (NoomlUtary) 

S-2 

n-166  132 

Statlattcal  analysia 

S-S 

FB-166  162 

Surfacea 

s-1 

n-166  139 

Uwei  atmosphere 

s-1 

n-166  13S 

•-7 


S-6 


U.S.  DEPARTMENT  OF  COMMERCE  FIELD  OFFICES 


SBtVE  THE  BUSINESS  COMMUNITY 

The  Department  of  Gpmmerce  maintains  Field  Offices  to  enable  the  business  community  to 
avail  itself  locally  of  Government  facilities  designed  to  promote  commerce.  Working  closely  with 
various  units  in  the  Department  and,  when  necessary,  with  other  Government  agencies,  the  Field 
Offices  provide  business  serv|ies  to  manufacturers,  wholesalers,  retailers,  trade  publications,  trade 
associations,  advertising  agendcs,  research  groups,  financial  institutions,  and  exporters  and  importers. 

Experienced  perscHinc|l  will  gladly  assist  in  the  sdution  of  specific  problems,  explain  the  scope 
and  meaning  of  regulations  a  (^ministered  by  the  Department,  and  provide  practical  assistance  in  the 
broad  field  of  domestic  and  fotrign  commerce.  Field  Offices  act  as  official  sales  agents  of  the  Super- 
intendent of  Documents,  and  maintain  an  extensive  business  reference  library  containing  periodicals, 
directories,  publications  and  Imports  from  official  as  well  as  private  sources. 

Among  the  many  services  which  businessmen  have  found  of  value  are:  - 


GENERAL 

*  Management  and  business  kids 

*  Establishing  a  new  business 
BASIC  ECONOMIC  DATA 

*  Census  data  with  national  and  often  State  and 
regional  breakdowns,  on  manufacturing  wholesal- 
ing, retailing,  service  industnn,  employment  and 
unemployment,  population,  hoiksing,  agriculture 

*  Basic  records  of  national  ii^come  and  product, 
r^onal  trends,  balance  of  payments,  foreign  aid 
MARKETING  AND  DISTRIBUTION 

*  Development  and  maintensice  of  markets 

*  Distribution  channels,  facilities  and  services 

*  Marketing  and  distribution  $ 


COOPERATIVE  OFFICES 

To  make  the  services 
have  been  entered  into  with 
and  similar  business  groups  u 


AUwqiMrquc.  N.  Ma..  17101.  U.S.  CourtliauM 

AKtorag*.  Aiuka,  99S01,  Roam  306.  Lous«>Satn  Bulldlag.    Phiac:    BR 

2-9611. 
Actema.  Gb..  30303.  75  Poraylh  Sc,  N.W.    JA< 
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3131. 


itatistics 


PRODUCTION 

•  Modernization  of  plant  processes  and  other  tech- 
nological aids 

•  Development  of  new  products 

•  Government-owned  patents  for  free  license 

•  Commodity  standards 

FOREIGN  TRADE  AND  INVESTMENT 

•  TariflF  and  exchange  regulations  -^ 

•  Impx>rt  and  export  quotas,  licensing  regulations 

•  Statistics  on  imports  and  exports 

•  Investment  and  trade  opportunities  abroad 

•  Economic  conditions  in  foreign  countries 


of  the  Department  of  Commerce  more  widely  available,  agreements 
more  than  750  Chambers  of  Commerce,  Manufacturers  Associations, 
Ider  which  these  organizations  have  become  official  Cooperative  Offices 

of  the  Department.     If  specific  information  is  not  on  hand  in  the  Cooperative  Office,  your  problem 

%vill  be  referred  to  the  nearest  ]  i^partmental  field  office. 
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3308 
Charleaton,  S.C,  29401,  No.  4,  Noxth  Atlamlo  W)«rf.    Phoae:    722-6551 
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Itiaat     Phoae:   343-6196. 
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Oas  Mains,  Iowa,  50309, 1216  Paramouat  BulUng.  509  Grand  Avenue.    Phone: 

2S4-4222.  I 

Oettoit.  Mich.,  48226,  445  Federal  Bldg     22«t-(088. 
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HoHMon.  Ta>..  77002,  5102  Federal  Bldg.,  5 It  Ruak  Ave.   CA  8-0611. 
Jadcaoavllle.  Fta.,  32202,  512  Greenleaf  BMIIding.  208  Laura  Street.    BLgln 
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3-2400. 
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SavaBa^  Ga..  31402.  235  U.S.  Courthouae  and  Post  Office  Bldg..  125-29  BuU 
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U.S.  Goverament  Research  Reports 


This  publication  is  issued  twice  a  month  to  announce 
new  reports  of  research  and  development  released  by 
the  Department  of  Defense  and  certain  other  agencies 
of  the  Federal  Government  sponsoring  research  and 
development  programs.  Unless  otherwise  indicated, 
reports  listed  are  available  from  the  Office  of  Technical 
Services.  The  documents  are  available  in  original, 
reproduced,  or  microfiche  copy  only. 

The  first  section  of  U.  S.  Government  Research  Re- 
ports (USGRR)  is  prepared  for  the  Defense  Docu- 
mentation Center  and  is  caUed  'Technical  Abstract 
BuUetin"  (TAB).  (DDC  is  a  Department  of  Defense 
agency  which  services  DOD  agencies  and  their  con- 
tractors with  military  research  information. )  The  next 
section  is  called  "Non-Military  and  Older  Military  Re- 
search Reports."  Here  are  listed  new  reports  of  civil- 
ian agencies  of  the  Government  and  military  research 
reports  not  to  be  found  in  the  'TAB."    Most  of  these 


older  military  reports  have  been  acquired  by  OTS  in 
response  to  specific  industry  requests. 

Atomic  Energy  Commission  reports  available  from 
OTS  are  listed  in  Nuclear  Science  Abstracts.  NSA  is 
available  to  the  general  public  on  a  subscription  basis 
from  the  Superintendent  of  Documents,  U.  S.  Govern- 
ment Printing  Office,  Washington,  D.  C,  at  $30  a 
year  (domestic),  $37  a  year  (foreign).  Single  copy 
cost,  $1.75  (plus  25  percent  for  foreign  mailing). 

National  Aeronautics  and  Space  Administration  re- 
ports available  from  OTS  are  listed  in  Scientific  and 
Technical  Aerospace  Reports.  STAR  is  available  to 
the  general  public  on  subscription  from  the  Superin- 
tendent of  Documents,  U.  S.  Government  Printing 
Office,  Washington,  D.  C,  at  $25  a  year  (domestic), 
$31  a  year  (foreign).  Single  copy,  $1.50  (plus  25 
cents  for  foreign  mailing). 


How  To  Order  Reports 

Almost  all  reports  listed  in  USGRR  are  available 
from  the  Office  of  Technical  Services,  U.  S.  Depart- 
ment of  Commerce,  Washington,  D.  C,  20230,  or  may 
be  ordered  through  any  Department  of  Commerce 
Field  Office.  Prices  are  given  with  each  entry.  Hard 
copy  price  is  indicated  by  the  letters  "HC";  micro- 
fiche price  is  indicated  by  the  letters  "MF."  Please 
use  the  identification  numbers  (AD  number,  PB  num- 
ber) and  titles  of  reports  when  ordering.  Also  use 
accession  numbers  when  ordering  documents  listed 
in  NSA  and  STAR.    Prepajrment  is  required  or  pur- 


chases can  be  charged  to  Superintendent  of  Documents 
deposit  accounts. 

For  reports  available  from  GPO  only,  address  your 
order  and  make  check  or  money  order  payable  to 
Superintendent  of  Documents,  U.  S.  Government  Print- 
ing Office,  Washington,  D.  C,  20402. 

When  any  report  is  available  from  a  source  other 
than  OTS  or  GPO,  the  name  and  address  of  that  source 
wiU  be  given.  Direct  your  order  to  that  address  and 
not  to  OTS. 
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Micropbotography 
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size  of  105  mm.  x  148  mm.  (approadmately  4"x6")  sheets  at  microfiche  will  be  used.   Image  size  will  be  gener- 
ally an  18:1  reduction.   If  a  docum«at  contains  57  pages  or  less,  normally  only  one  sheet  of  mlcro^che  will  be 
necessary.    'Trailer  sheets",  or  if^s  In  addition  to  the  first  for  longer  reports,  will  contain  somewhat  more 
pages. 


dieets  In 
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Technical 

Abstract 


1.  Aircraft  and  Flight  Eqilipment 


AD-M3  537  DIt.    1.  18,  M 

OTS  PiloMt  HC  $7.00/MF  $1.50 

Hucbas  Alroraft  Co.,  El  Segimdo,  Caltt. 

NONLINBAR  SHELL  MATRIX  ANALYSIS. 

Kept  for  15  Jui-15  Dec  S3, 

bjr  B.  Klein,  G.  Klmura.  S.  Knlsley,  I.  Stlerla,  aad 

C.  WItthow.    Feb  64,  316p  SSD-31116R 

Gootnot  AF33  6S7  10193.  ProJ.  14«7.  Tuk  1M701 

RTD  TDR6S  43M  i 

UnolfMlfted  report 

1 
LaflbUlty  of  thle  document  Is  In  part  unuttattctoiy. 
Reproduutlon  hu  been  made  from  best  available  copy. 

DMoriplont  (*Struotural  shells,  Mathematkal  analysis). 
(*Matrix  algebra.  Programming  (Computerfei|),  Loading 
(Mechanics),  Deflection,  Bodies  of  revotutlo*.  Reinforcing 
materials.  Pressure  vassels.  Numerical  aosl^rsls. 
Integration,  Series,  NooUaear  systams. 


A  oomputer  program  Is  presented  for  solvlnga  large 
class  of  complex  nonlinear  shell  problems.  Tbe  noBllnear- 
Itles  are  due  to  laigs  deflection  effects.  Initial  Imperfect- 
tloas  are  Included  In  the  formulation.    The  oomputer 
program  consists  of  the  following  parts;  Input,  dlagnostlo. 
matrix  setup,  and  matrix  solutloa.   The  malvhc  is  set  up 
by  integrating  the  shell  equations.  The  nonUtmar  terms 
are  treated  in  a  ssparata  matrix.  The  sohitioB  Is 
carried  out  in  a  stap-by-step  method.   Examples  are 
given  to  lllnatrate  the  methods  and  the  compster 
program  with  recommendations  given  for  inoreaslng  tiie 
capability  of  the  latter.   (Author) 


AD-M3S68  DtT.   1 

OTS  Prices:  HC  $3.00/MF  fO.TS 


FenwaL  Inc.,  Ashland.  Mass. 

SDfULATBU  FUQHT  TEST  INVESTnATION  OF  THE 

EFFBCnVENESS  OF  A  LCHTWBX2HT,  AIRCRAFT, 

FIXED.  FIRS-BXTINQUISHINa  SYSTEM. 

Final  rept., 

29  Jun  64,  71p 

Coatr«!ts  N600  1»  S9753,  NOw61  03430 

UBoUfsttled  report 

Desoriplorsi  (*Flre  sxttngnlshers,  Alrersfl  Equipment), 
(* Alroraft  fires.  Fire  extlngulsbara),  0a8-|aoeratli|K 
ayatams.  Jet  englnea,  Avlatton  Aiela,  SimulaMoB. 
Military  requlremsBts.  Hydraullo  fhilda. 

The  lightweight,  alroraft  tlxad,  flre-extlngalMlng 
ayatam  mat  or  a«aedad  the  pexformaaoe  oblaotlvaa  of  U.  fll 
Navy,  Bureau  of  Weapooa  Contract  N600  (19)  19753  durli« 
fire  taata  conducted  under  almnlatnd  flight  oaadltloaa.  A 
teat  apparataa  almulatlng  the  oaodltlOBa  In  aa  aircraft 
taUna  engine  during  fUght  was  oonatiuotad.   fire  teata 
were  oonduoted  ustog  a  ooBTsntloaal  extlagulsliing  syaten 
charged  with  Fraon  1301.  DopUoata  teats  were  performed 
using  the  llghtwelgU.  fixed  fire  axtlngiiiahlng  ajratam  and 
the  reaulta  of  theae  teets  compared.  (Autho^ 


Bulletin 


AO-603  596  Dtv.    1,  36 

OTS  Prices:  HC  $€M/UV  $1.35 

United  States  Rubber  Co.,  Wayne.  N.  J. 
PRODUCT  IMPROVEMENT  PROGRAM  TO  PROVIDE  EX- 
TRA lOQH  STRENOTH  PURCHASE  TAPES  FOR  THE  BAK- 
9/F48A  AIRCRAFT  ARRESTINO  BARRIER. 
Final  rapt.. 

by  Daniel  Schtehman  and  S.  C.  Dllngworth.  Jun  64,  363p 
Contract  AF33  657  9653,  Pro}.  913A0000  97105 
SBQTI«64  33 

Unolasslfled  report 

Deacrlptora:  (*Arreatlng  gear,  Tapea),  (*Tapea, 
Arreatlng  gear).  Aircraft.  Landing  aids.  Cordage,  Daoron, 
Nylon,  Mechanical  propertlea.  Manufacturing  methods, 
Quality  control.  Test  methods.  Mathematical  models.  Ana- 
log conqiuters. 


This  report  was  prepared  in  order  to  present  the  resulta 
of  an  analytical  and  experimental  effort  to  provide  extra 
high  Btrei^ith  purchase  tapes  with  improved  wear  and  en- 
gaging apeed  characteristics  for  the  BAK-9  arresting  sys- 
tem. The  purchase  tapes  now  used  on  the  BAK-9  barrier 
have  an  ultimate  8treq{th  of  70,000  pounds  and  are  not  capa- 
ble of  exploiting  the  Aill  thermal  energy  potential  of  the  ab- 
sorber unit.   Using  the  existing  purchase  tapes,  the  BAK-9 
has  a  nominal  energy  capacity  of  53  million  foot-pounds  in ' 
950  feet  of  nmoat  with  this  capacity  being  limited  by  maxi- 
mum permissable  tape  tension.  It  Is  coosldered  that  ftiU 
thermal  capacity  of  the  BAK-9  (70  million  foot-poonda)  can 
be  realised  by  using  parchaae  tapes  having  an  ultimate 
strength  of  100,000  pounds  wlille  still  retaining  the  same 
physical  dimensions  as  the  wristlng  tapes.   A  design  study 
covering  the  materials  and  construction  of  the  present  tape 
was  made.  The  quality  control  methods  employed  by  the 
tape  manufacturer  were  investlgatad  and  evaluated.  An 
analog  oomputer  study  of  the  behavior  of  the  tape  during  aa 
arrestment  and  the  control  parameters  which  describe  0» 
operatloo  of  the  BAK-9  system  was  made.   Finally,  a  tape 
design  which  la  considered  to  fulfill  the  requirements  of  tba 
contract  is  recommended.   (Author) 


AD-603  700 
OTS  Prices: 


Dlv.   1 
HC  ll.OO/MF  90.50 


Systems  Engineering  Qroup.  Research  and  Technology 
Dlv.,  Wright-PattersoB  AFB,  Ohio. 
COMPROMISES  ESSENTIAL  TO  SELECTION  OF  AN 
AIRCRAFT  TIRE  TREAD  DESIGN, 
by  W.  M.  Roberta.   Jun  64,  18p 
Pro).  931H  97066 
SEG  TDR64  22 

Unclassified  report 

Deacrlptora:  ('Aircraft  tirea.  Design),  (•Frlctloo, 
Aircraft  tires).  Deoeleratton.  Aircraft,  Costa,  Performance 
(Engineering).  Iianrting. 

Thta  piqier  preseate  a  stuciy  of  the  contribution  of  tire 
tread  In  stopping  aircraft  on  wet  nmways  and  a  determina- 
tloa  of  optinnim  design  for  the  best  brakli«  coefficleat. 
considsring  the  effecta  of  wear  and  coat.  The  study  ia 
based  on  KC-13S  and  Boeing  707  type  aircraft  tires 
operating  In  water  to  a  depth  of  0.05  to  0.30  inches.   The 
investigation  shows  that  new  tires  meet  the  stoppli^  distance 
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requirements  regardless  of  tread  design.    Tires  80  to  90% 
worn,  boweyer.  require  a  minimum  of  four  grooves  to  stop 
within  the  desired  distance.    Therefore,  wear  effect  must 
be  considered  in  establishing  tread  design  requirements. 
Significant  improvement  in  stopping  distance  is  not 
obtained  with  designs  having  more  than  five  grooves;  an 
Increase  from  five  to  nine  grooves  provides  a  10%  reduction 
In  stopping  distance,  and  more  than  nine  grooves  provides 
little  additional  reduction.  A  study  of  cost  indicates  that 
to  obtain  a  10%  reduction  in  stopping  distance  by  increasing 
the  number  of  grooves  from  five  to  nine  increases 
operating  cost  by  64%.    For  KC-13S  applications,  this 
increase  in  cost  is  relatively  high  for  a  modest 
Improvement  in  performance.    However,  each  aircraft 
should  be  considered  in  light  of  its  own  performance 
requirements.    Cost  should  not  become  a  deterrent  In 
meeting  the  required  performance  of  exceptionally  high 
speed  or  STOL  aircraft.    (Author) 
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Systems  Engineering  Group.  Research  and  Technology 

Dlv.,  Wright-Patterson  AFB,  Ohio. 

X-20  (DYNA-SOAR)  LANDING  GEAR  DEVELOPMENT 

AND  QUALIFICATION  PROGRAM. 

by  H.  W.  Howard.  Jun  64,  41p 

SEG  TDR64  17 

Unclassified  report 

Summary  of  work  accomplished  by  The  Boeing  Co. 
under  Contract  AF33  657  7132.  by  the  Air  Force  Missile 
Development  Center,  and  by  the  Air  Force  Flight  Test 
Center. 

Descriptors:  (* Aerospace  planes,  Landing  gear), 
(*Laading  gear,  Aerospace  planes).  Skis,  Metal  plates. 
Nickel  aUoys,  Wear  resistaitce.  Landing  impact. 
Energy,  Absorption,  Test  methods,  Tests,  Performance 
(Engineering). 

A  description  of  the  X-20  landing  gear  and  performance 
requirements  are  presented.   The  yielding  metal  energy 
absorption  system  and  the  all  skid  concept  is  discussed. 
A  summary  is  presented  of  the  'energy  strap'  and  skid 
development  programs.   The  qualification  program, 
which  had  not  been  Initiated  at  tlie  time  of  program 
termination.  Is  discussed,  and  conclusions  and  recom- 
mendations are  presented.   (Author) 


encountered  in  the  development  are  discussed  together 
with  the  solution  or  the  approaches  being  taken  to  ob- 
tain a  solution.    (Author) 
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Bell  Helicopter  Co.,  Fort  Worth,  Tex. 

CONTACT  ANALOG  SIMULATOR  EVALUATIONS: 

CUMBOUT,  LOW  CRUISE  AND  DESCENT  MANEUVERS. 

Technical  rept., 

by  J.  H.  Emery  and  D.  J.  Dou^erty.   May  64.  62p 

D228-421-017 

Contract  Nonrl670  00 

Unclassified  report 

Rept.  on  (JANAIR)  Joint  Army-Navy  Aircraft 
Instrumentation  Research. 

Descriptors:  (*Flight  simulators.  Helicopters), 
(♦Display  systems,  Flight  Instruments),  (*Human 
engineering,  Flight  simulators),  Vertical  indicators. 
Climbing,  Level  flight.  Approach,  Experimental  data. 
Analysis  of  variance. 

The  study  was  designed  to  evaluate  the  contact  analog 
vertical  display  which  is  an  electronically  generated 
encoded  representation  of  the  real  world  capable  of 
presenting  sensed  information  for  altitude,  airspeed, 
heading,  pitch  and  roll.   Encoded  ground  position  and 
flight  path  symbols  are  also  capable  of  being  generated. 
Pilot  subjects  performed  simulated  helicopter  flight 
maneuvers  which  included  lift-off,  climbout.  cruise  and 
approach.   The  study  was  conducted  in  the  Bell  Helicopter 
Company  dynamic  helicopter  simulator.   The  task  was 
performed  on  different  conditions  of  display  content, 
glideslope  angle  and  heading.    Measures  of  performance 
included  absolute  integrated  error  of  cUmb  and  approach 
airspeed,  glideslope  angle  deviation,  maximum  vertical 
deviation  from  glideslope,  fore/aft  and  lateral  position 
error  at  hover,  and  vertlcad  speed  and  altitude  at  hover. 
Analyses  of  the  results  are  presented  and  discussed. 
Recommendations  for  display  content  for  similar 
maneuvers  in  the  research  helicopter  (RH-2)  are 
presented.    (Author) 
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Systems  Engineering  Group,  Research  and  Technology 

Div.,  Wright-Patterson  AFB,  Ohio. 

THE  X-20  FLIGHT  CONTROL  SYSTEM  DEVELOPMENT, 

l>y  Edward  H.  McDonald  and  Joseph  A.  Farris. 

Jun  64,  36p 

SEG  TDR64  8 

'   ^  Unclassified  report 

Outline  stunmary  of  features  developed  by  The  Boeing 
Co.  and  the  Minneapolis-Honeywell  Regulator  Co.  under 
Contract  AF33  657  7132. 

Descriptors:  (* Aerospace  planeb.  Flight  control  sys- 
tems), ('Flight  control  systems.  Aerospace  planes), 
('Spacecraft,  Flight  control  systems).  Adaptive  control 
systems.  Redundant  components.  Design,  Operation. 

This  report  attempts  to  provide  continuity  and  rationale 
to  the  development  of  the  Flight  Control  System  for  the 
X-20  (Dyna-Soar)  Vehicle,   The  unlqxie  features  are 
noted  and  the  documents  providing  details  of  these  fea- 
tures are  i-eferenced.   The  more  significant  problems 


Fenwal,  Inc.,  Ashland.  Mass. 

EVALUATION  OF  LIGHTWEIGHT  FIRE  EXTINGUISHING 

SYSTEM  UNDER  SIMULATED  FLIGHT  CONDITIONS. 

Interim  rept.  no.  6,  3  Feb-2  Apr  64, 

by  C.  J.  Cole.    2  Apr  64.  5p 

Contract  N600  19  59752 

Unclassified  report 

Descriptors:  (•Aircraft  fires.  Fire  extinguishers), 
(*Fire  extinguishers.  Aircraft  equipment).  Jet  engine 
fuels,  Ignition.  Jet  engines.  Simulation,  Fuel  sprays. 
Gas  generating  systems.  Fire  alarm  systems. 
Aviation  fuels. 

A  total  of  one  hundred  and  thirty  tests  were  performed 
to  date,  and  data  were  obtained  which  contribute  to  the 
evaluation  of  a  lightweight  fire  extinguishing  system  under 
Simulated  flight  conditions.   Design  work  during  this        ^ 
period  consisted  only  of  adapting  surveillance  and 
continuous  fire  detection  systems  to  the  simulated  jet 
engine  used  in  these  tests.   Testing  during  this  period 
consisted  of  extinguishing  fires  created  in  the  simulated 
Jet  engine  with  both  conventional  and  lightweight 
extinguishing  systems.    The  fires  were  created  by 
igniting  a  six-gallon-per-minute  spray  of  JP-4  jet  engine 
fuel  within  the  simulated  jet  engine.   Tests  were 


performed  with  air  flowa  of  3600,  6000,  and  9500  ouUo 
feet  per  mlaute;  enfliie  sUn  temperatures  of  300  sad  560 
decrees  Fshrenhett  tad  welgiito  d  Freon  13B1 
(extiagulaUiic  ateat)  of  8,  3.7,  3.5,  aod  1 ; 
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Bendlx  Products  Aeroepeoe  Dlv..  Bendix  CMp., 

South  Bead.  lad. 

BAND- PASS  SHOCK  ABSORBER  STUDIES, 

Apr  64.  lS9p  SH-64-1 

Cootract  NOw60  0373C 

UaebMtfled  report 

We  regret  that  legtbtltty  of  this  documeat  i»  In  part 
uaeatlsfaotory.  Reproducttoo  has  beea  made  from  beat 
•▼aiUble  copy.  11 

Deacrtptors:  (*Vibration  Isolators,  Landtag  impact), 
(*Laadlac  gear,  Vibration  iaolators),  Arreetli^  gear. 
Loading  (Mechanics),  Shock  (Mechanics),  P^i^litera, 
Attack  bombers.  Fluid  dynamic  propertiea,  Analog 
computers.  Mathematical  models. 

The  jniaclpal  objective  of  the  program  was  to  atuOf  the 
application  of  the  baad-paaa  prlaci|de  to  attoraft  laadii« 
gear  shock  struts.   The  program  laohided  tnth  theoretioal 
and  experimental  evaluation.   The  flrat  portion  o<  the 
theoretical  studies  waa  devoted  to  the  deaigp  and 
erahiatton  at  a  band-pasa  unit  for  the  McDotneU  F4H-1 
MLO  shook  strut.   The  seoood  part  at  the  theoretical 
studlee  waa  the  deaiga  and  eraluatlon  ot  a  urtt  for  the 
North  Amertcaa  A3J-1  MLG  ahock  strut.  The 
experimental  program  oonalated  at  the  fabrleatian  at  a 
baad-paaa  uait  and  modiflcation  at  the  A3J>1  abode  stmt 
to  utilixe  tt  aad  the  teat  program  conducted  in  the  drop 
teat  tower  over  the  130  inch  dynamometer.   The  principal 
result  or  conclusion  coming  from  the  program  is  that 
loads  arising  from  arresting  cable  impact,  iato  the 
uaaprung  mass  (tire,  wheel,  axle,  and  inner  cyiiader  at 
shodc  strut)  are  not  alleviated  to  any  appreetable  degree 
through  use  of  the  baad-paaa  principle.   The  Incremental 
inereaaes  In  loada  through  the  landii^  gear  attach  points 
into  the  aircraft  structure,  however,  may  be  reduced  up 
to  50%.    (Author) 
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Douglas  Aircraft  Co..  Inc.,  Loi«  Beach.  Catlt. 
LABORATORT  AND  FUQHT  EVALUATION  OF 
AIRCRArr  AIRCOOLED  WHEEL  BRAKES  MTTH 
BERYLLIUM  HEAT  SINK. 
30  Dec  63.  13ap   LB-31560 
Ccotraot  NOw63  0397t 


Descriptors:  (•Braksa,  Aircraft),  (*Airorsft.  VeUols 
brakss),  (*Heat  ew^harjgers.  BeiTiUma),  (•BerjrlUua, 
Vetaiols  brakes),  FUgbt  testi^.  Brakes.  EWUomusuU: 
tssU.  Design,  Costa,  Naval  atronft.  Taxltic.  Wear 
raststaaoe.  lastruaiMtatlaB.  Temperature^  Time. 
Materials.  Blowers,  TaMes.  Heat  traasfev,  Doota, 
Air  cooled. 


ill  IJii  1 1  J 


A  program  fbr  ttas  sraluatkMi  of  forosd  I 
bsryl^mi  beat  sink  aircraft  wheellmkes  t*«*allsd OB  aa 
A-3  aircraft  was  estabUahed.  Laboratory  aad  aircraft 
flaki  testa  showed  the  brakl^  sjrstsu  to  bs^Mslble  and 
practicable.  The  alrcooUag  reduced  alrorafl  turn-around 
time  by  65  peroent  aad  the  baryUlm  beat  slak  providsd 
19  percent  weight  aaviag.  Design  aad  cost  »arametars 
are  eetabliahed  aad  conaideratloa  for  use  oc  a  bsrylllum 
beat  aiak  brake  is  reoom  mended  for  use  on  Huture 
aircraft.  (Author) 
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AD-603  791  Of.   1,9,30 

OTS  Prtoes:  HC  14.00/MF  90.76 

Priaoetan  Untr.,  N.  J. 

TESTS  OF  A  HAMILTON  STANDARD  FOUR-WAT. 
ai-OiCH-DIAMBTER  MODEL  PROPELLER  EMPLOTDiO 
THE  U.  8.  NAVT  AIRBORNE  MODEL  TEST  FACILITT. 
RepC  for  33-31  Aug  63, 
■by  John  W.  Oloott.  Apr  64.  13Sp  ABR-676 
Ccotraot  Noarl868  14;  Grant  NSF  OP579.  ProJ.  NR313  000 

Uarlesslflffiii  reftort 

Oeecr4>tors:  (•Propellers  (Aerial),  Model  teata). 
(n>ropeUer  bladea.  Aero4yiMaUc  loadlBg),  Teat  facUittoa. 
Airborne,  Momenta,  Stressss.  Force  (Meobaaios), 
VtbrattoB,  Thrust,  Structural  prcpertlsa.  Transport 
plaaea,  Verttcal  taka-cfl  plaaea. 

The  U.  S.  Navy's  Airborne  Model  Test  FaoiUty  was 
employed  to  ofataia  aerodyaamto  aad  structural  test  data 
for  a  HamUtao  Standard  l/9th-scale  model  represeotatlve  of 
aa  early  propeller  dest^i  for  the  XC-143  aircraft.  All 
propeller  forces  aad  momenta  plus  propeller  blade 
are  pros  sated  for  iiOow  aa^es  through  90  degrees. 
(Author) 
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RAND  Corp..  a«t**  Mwiioa^  CallL 
TRANSTABILITT  FLUTTER  OF  SUPERSONIC 
AIRCRAFT  PANELS, 
by  R.  P.  Isaaca.   1  Jul  49,  Up  P-101 

Uaclaaalfled 


Descriptors:  (*Airplane  paaela.  Aerodyaamto  loading), 
(•Flutter.  Alrplaae  panels),  Aeroelastlclty,  StataUlty. 
Beama  (Structural),  BuckUag  (Mechanics),  Superscnte 
flow.  Supersonic  planee.  Models  (Simulations). 


A  beam  U  clamped  at  the  ends.  Tte  ends  have  1 
Coroed  toward  one  »■««'**«*■■  brfoie  «*»"if'*''g  eo  thst  tas 
beam  ta  buckled  slightly.  Ons  face  of  the  beam  to  exceed 
to  a  supersonte  air  stream  flowing  parallel  to  the  beam 
whose  eCtect  U  a  pressure  aegatively  proportional  to  the 
tnnlinstinn  of  the  beaau  The  praotteal  prototype  of  thU 
model  wfatob  was  used  to  study  traastataUity  flutter  to  a 
panel  in  the  structure  of  a  superecnto  alrmft. 
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National  Aviation  Facilities  Experimental  Center. 

Atlaatte  City.  N.  J. 

SIMULATOR  COMPARISON  OF  NETHERLANDS 

LANDDIQ  ZONE  UQHTINQ  PATTERNS. 

Flaalrept.. 

by  Robart  K.  MoKalvey.  Ouy  S.  Brown,  and 

Robert  J.  Ontlveros.  Fsb64,  84p 

Contract  ARDS473.  Pro}.  431  39R 

FAAR0  64  36 

UaoUsatasd  report 

Project  was  assisted  by  the  Netherlaads  Aero  and 
Astronsiitioal  Research  lastttata,  Amsterdam  for  wfaon 
the  rapt,  waa  prepared. 

Deacriptora:  (*Netherland8.  Terminal  flig^  fadUtie^, 
(•Terminal  flight  fadUttea.  Approach  llghta).  (•Limiting 
etpilpmsnt.  Runways),  Stowlstton,  AU-weather  aviation^ 
Laadlag  aids.  Fli|^  simulators.  Vlslbtlity.  Configur- 
ation, Performaaos  (Human).  Instrument  laadli^. 
Aaalysta  of  variaaoe.  Tablea,  Pilots. 

As  a  part  of  aa  exohaage  of  equlpnaent  and  eervlcea  la 
airport  Ugbtiag  research  programs,  tas  Sjystems 


X 
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Research  and  Derelopmant  Service,  of  the  Federal 
Aviation  Agency,  haa  conducted  a  comparison  of  touch- 
down zone  lighting  configurations  of  Interest  to  the 
Netherlands  Government.   The  experiment  was  conducted 
in  a  flight  simulator  with  a  visual  landing  attachment 
Systems  compared  differed  primarily  In  the  use  of  * 
aiming  point  Identifiers  and  longitudinal  vs.  lateral  arrays 
in  the  landing  zone.   The  results  confirm  the  role  of  the 
aiming  point  identifier  in  controlling  precision  of  longi- 
tudinal positioning  at  touchdown,  but  warn  against  possible 
ambiguity  of  Information  if  sufficiently  distinctive  pattern 
characteristics  are  not  used  to  distinguish  between  suc- 
cessive elements  of  the  approach  and  landing  zone  systems. 
Other  ftnrtinga  of  interest  are  reviewed  in  the  report. 
(Author) 
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Eclipse-Pioneer  Dlv.,  Bendlx  Corp.,  Teterboro,  N.  J. 

ANALOG  COMPUTER  STUDY  OF  SAFE  LOW 

APPROACH  DECISION  REGIONS  AND  EFFECTIVENESS  OF 

GLIDE  PATH  EXTENSION  TECHNIQUES. 

Final  rept..  Phase  3, 

by  A.  Friedman  and  J.  Donlger.   31  Mar  64.  72p 

Contract  ARDS451.  Projs.  114  1312D,  AD1091 

Unclassified  report 

Descriptors:  (*Alrcraft  landings.  All-weather  avlaUon), 
(*In8trument  landings.  Glide  path  systems),  (*GUde  path 
systems.  Instrument  landings).  Programming  (Computers), 
Radio  beams.  Approach,  Ground-controlled  approach 
radar.  Radar  landing  control.  Simulation,  Operations 
research. 

This  report  presents  the  results  cf  analog  computer 
studies  of  the  foUowing  three  aspects  of  ILS  -  based  all- 
weather  landing  systems;  a.   determination  of  minimum 
manual  go-around  altitudes  under  various  conditions  of 
winds  and  available  thrust,   b.   determination  of  the  range 
of  initial  aircraft  positions  and  velocities  from  which  a  pilot 
can  make  a  safe  landing  after  completing  a  low  i^iproach. 
c.  evaluation  of  four  glide  slope  extension  techniques  to 
discover  if  the  employment  of  these  techniques  permits 
a  relaxation  of  the  tolerable  course  path  bend  amplitudes  of 
the  ILS  signals  as  determined  in  phase  I  of  this  study. 
These  studies  were  performed  for  the  Boeing  707/3203 
and  Caravelle  series  10-R  aircraft.   (Author) 
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Princeton  Univ.,  N.  J. 

A  WIND-TUNNEL  INVESTIGATION  OF  THE  EFFECTS 

OF  LEADING-EDGE  BLOWING  JETS  UPON  THE  LIFT, 

DRAG,  AND  PITCHING  MOMENT  OF  A  76  DEGREE 

DELTA  WING, 

by  Chester  J.  GabrieL  Jul  64,  9Sp  AER-697 

Contract  Nonrl858  14;   Grant  NSF  GP579, 

Pro].  NR3ia  000 

1        Unclassified  report 

Descriptors:   (*Delta  wings.  Fluid  dynamic  properties), 
(*Wlng  inlets.  Jets),  (*Jets,  DelU  wiogs).  Boundary  layei 
control.  Leading  edge  flaps.  Pitch  (Motion),  Drag,  Lift. 
Angle  of  attack.  Thrust,  Jet  flaps.  Blowers,  Jet  planes, 
Wind  tunnels,  Airplane  models.  Stability. 

A  wind  tunnel  investigation  was  made  of  the  effects  of 
leading  edge  blowing  jets,  in  the  plane  of  the  planform  and 
directed  away  from  the  wing,  upon  the  Uft,  drag,  and  pitch- 
ing moment  of  a  76  degree  delta  wing  of  aspect  ratio  one. 
A  theory  for  the  lift  of  a  flat  plate  delta  is  presented  and 


compared  with  the  experimental  data.  It  was  found  that  Jet 
outlet  velocity /free-stream  velocity  is  a  better  parameter 
than  momentum  coefficient  for  the  analysis  of  lift  data  with 
the  type  of  blowing  jet  configuration  used.    Lift  coefficient 
increased  appreciably  with  blowing  at  low  values  of  the 
parameters,  and  then  tended  to  level  off  as  blowing  was 
increased.    At  low  angles  of  attack,  the  only  additional  drag 
induced  by  blowing  was  the  momentum  drag  due  to  the 
rearward  thrust  of  the  Jets.   It  was  found  that  such  blowing 
r«duoed  the  stability  cf  the  wing.  (Author) 
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Civil  Aeromedical  Research  Inst.,  Oklahoma  City,  Okla. 
HUMAN  FACTORS  ASPECTS  OF  LKJHTPLANE  SAFETY, 
by  Richard  G.  "Pearson.   Dec  63,  12p 

CARI  63  35 

•^  Unclassified  report 

Descriptors:  (* Aviation  safety.  Human  engineering). 
Aviation  accidents.  Aviation  injuries.  Aviation  medicine. 
Civil  aviation.  Aircraft,  Design.  Statistical  analysis, 
Pllote. 

This  paper  attempts  to  relate  aircraft  accident  investiga- 
tion and  aeromedical  research  efforts  for  the  purpose  of 
clarifying  research  needs.   Such  efforts  ultimately  can  lead 
to  a  reduction  In  lightplane  accidents,  injuries,  and  fatalities. 
Recent  statistical  studies  of  lightplane  crash  Injuries  are 
summarized,  and  contributions  that  human  biologists, 
physical  anthropologists,  and  design  engineers  can  make 
toward  reducing  or  preventing  injury  in  future  crashes  are 
discussed.   Programs  of  biomedical  and  human  engineering 
research  as  they  relate  to  lightplane  safety  are  descrtbed. 
Contributions  that  physicians  can  make  to  this  program 
are  outlined.    (Author) 
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Air  Force  Inst,  of  Tech.,  Wright- Patterson  AFB,  Ohio. 
A  PARTIALLY  COMPLETED  FIXED-GAIN  LATERAL- 
AUGMENTATION  SYSTEM  FOR  THE  B-58  AIRCRAFT. 
Master's  thesis, 

by  Earl  L.  Stroud.   May  64,    19Sp 
AFTT  GGC/EE/64  17 

Unclassified  report 

Descriptors:   (•Flight  control  systems.  Design), 
Aerial  rudders,  Ailerons,  StaUllzation  systems, 
Accelerons,  Stabilization  systems,  Accelerometers, 
Damping,  Roll,  Yaw. 

A  discussion  is  given  of  the  design  of  a  fixed-gain  lateral 
augmentation  system  for  the  B-58.   While  the  design  is  only 
partially  completed,  there  is  considerable  evidence  to  indi- 
cate that  it  will  l^  satisfactory  over  the  flight  envelope  of  the 
B-58  aircraft.   The  lateral-system  general  transfer  functions 
were  developed  for  an  aileron- rudder  interconnect  ratio 
(ARI)  equal  to  minus  one.  the  effect  of  hi^-gain  In  the 
acceleration  loop  was  qualitatively  determined,  and  the 
function  of  the  yaw-rate  loop  was  established.   A  basic 
concept  used  in  the  design  of  the  system  was  that  the 
problem  of  pilot  coupling  during  an  engine  failure  will 
progressively  decrease  as  the  damping  ratio  ctf  the  system 
Increases.   The  prime  weakness  of  the  design  is  the  small 
amount  of  rudder  deflection  that  the  acceleration  loop 
causes,  and  is  due  to  the  design  concentrating  on  damping 
of  the  Dutch-Roll  frequencies;  consequently,  during  a 
pulsed  aileron  input,  the  system  Is  too  slow  to  reduce 
lateral  accelerations  caused  by  an  incorrect  ARI  ratio 
which  is  apparent  in  four  of  the  six  flight  conditions  tested. 
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Descriptors:  (* Lubrication,  Transmission  gears), 
(•Gears,  Helicopters),  («Hellcopters,  Traasmission 
gears).  Transmissions,  Failure  (Mechanics),  Load 
distribution.  Stresses,  Lubricants,  Fatiptc  (Mechanics), 
Design,  Wear  resistance,  Surface  properties.  Environ- 
mental tests.  Experimental  data.  Simulation. 

This  study  of  helicopter  gear  lubrication  consists  in  a 
study  of  the  types  of  failure  that  have  occurred  in 
helicopter  transmissions  in  the  field,  and  an  attempt  to 
learn  Ute  causes  of  such  failures  on  a  theoretical  and 
experimental  basis.    The  overall  objectlvee  of  the  woric, 
however,  are  not  limited  to  solutions  of  gear  lubrication 
problems  of  existing  helicopter  transmissions,  but  also 
aim  at  developing  information  useful  to  future  transmis- 
sion designs  and,  in  part,  applicable  to  oth^r  gear 
systems. 
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STRUCTURAL  ANALYSIS  OF  THREE  CRA^  IMPACT 

CONFIGURATIONS  IN  STEEL  TUBE  AND  FABRIC 

AIRCRAFT, 

Preliminary  rept. 

by  James  P.  Avery  and  Ruth  M.  Petry.   M^y  64,  48p 
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Descriptors:  (•Airframes,  Impact  shock)^  (•Aviation 
accidents.  Impact  shock).  Landing  impact.  Mathematical 
models.  Airspeed,  Deceleration,  Airplane  noses.  Wings, 
Landing  gear.  Aircraft  cabins,  Aviation  safety, 
Structures,  Mathematical  analysis. 

This  report  covers  the  development  of  limited  mathe- 
matical models  to  predict  in  qualitative  terms  the 
crashworthiness  of  a  light  airframe  structure  (of  the 
Piper  J-3  type)  under  three  impact  conditions.   Two 
indices  of  crashworthiness  were  selected:   (1)  the  air- 
craft velocity  required  to  cause  structural  collapse 
short  of  general  cabin  collapse,  and  (2)  the  maximum 
deceleration  applied  to  the  occupants  durlqg  the  crash. 
Engineering  analysis  and  physical  principles  are  applied 
to  each  appropriate  mathematical  model  to  develop  the 
crashworthiness  Indices.   Sample  calculations  were 
made  for  the  Piper  J-3  in  tliree  typical  crMh  impact 
configurations:  nose  impact,  nose  and  wing  impact, 
and  impact  on  the  landing  gear  (considering  only  the 
vertical  velocity  component).    The  preliminary  study 
reveals  that  the  crashworthiness  indices  selected  are 
potentially  useful  in  evaluating  structural  itxxlifications 
such  as  the  eight  items  discussed.    (Author) 
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INVESTIGATION  OF  ELASTIC  COUPLING  PHENOMENA 

OF  HIGH  SPEED  RIGID  ROTOR  SYSTEMS. 
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Rept.  for  Apr  6a-Jun  63, 
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Descriptors:  (*Helicopter  rotors.  Design),  (•Rotor 
blades  (Rotary  wings).  Design),  Blade  ali^lls. 
Dynamics,  Oscillation,  Stability,  Aerodynamic  loading, 
Hovering,  Couplings,  Elasticity,  Wind  tunnel  models, 
Control  systems. 

The  report  describes  an  investigation  of  the  effects  of 
variations  in  design  parameters  on  the  dynamic  charac- 
teristics at  cantilever  blade  or  'rigid'  rotors.   Some 
fundamental  concepts  of  rigid  rotor  dynamics  including 
decoupling  are  presented,  as  well  as  a  10-degree-of- 
freedom  rotor  stability  analysis  in  hovering  and  a  brief 
study  of  the  static  stability  of  the  modeL   A  dynamic 
helioopter  wind  tunnel  model  having  a  10-foot  rotor 
diameter  was  constructed  with  three  sets  of  blades  and  a 
hub  which  allowed  many  variations  in  geometry  and 
stiffness.   Seven  rotor  configurations  were  tested.   The 
model  and  rotors  and  the  testing  technique  are  described, 
and  all  the  data  collected  are  included.    A  p!rinclpal  focus 
of  the  program  was  the  decoupled,  or  'matched  blade', 
type  of  rigid  rotor.   It  wsls  demonstrated  to  simulated  air 
speeds  on  the  order  of  240  miles  per  hour  that  this  type 
of  rotor  is  stable  with  extremely  small  values  of  control 
gyro  inertia.   In  addition,  it  was  found  that  blade  matching 
has  a  major  influence  on  chordwise  oscillating  blade  loads. 
(Author) 
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ANALYSIS  OF  CONTROL-DISPLAY  LIMITATIONS  IN 

MULTI-JET  TRANSPORT  AIRCRAFT. 

Master's  thesis, 
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AFIT  aGC/EE/64-4 
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The  original  document  contains  color,  but  distribution 
copies  are  available  in  black-and-white  reproduction  only.^ 

Descriptors:  (•Jet  transport  planes.  Instrument  panels), 
(•Instrument  panels,  Jet  transport  planes).  Flight 
Instruments,  Flight  control  systems.  Automatic,  Digital 
computers,  Analog  computers.  Display  systems. 
Analysis,  Equations,  Design,  Control  panels. 

A  survey  of  operational  proldems  encountered  in  both 
conmtercial  and  military  multi-Jet  transjwrt  aircraft 
has  revealed  a  number  of  control-display  limitations 
wtiich  restrict  aircraft  usefulness  and  effectiveness. 
This  study  was  instigated  to  thoroughly  analyze  existing 
problems  and  to  recommend  corrective  action  t^plica- 
ble  to  present  and  future  multi-Jet  transports.   A  long 
range  mission  was  investigated  in  detail  by  analytical 
techniques,  leading  to  a  logical  progression  of  sensors, 
computers,  displays  and  controls  required  for  the 
vehicle.   Results  of  this  study  will  serve  as  the  basis 
for  continuing  refinement  of  the  multi-Jet  transport 
control -display  subsystem.   Of  even  greater  impor- 
tance is  the  application  of  tlie  systematic  design  ap- 
proach to  a  proposed  aircraft,  thus  setting  a  precedent 
and  tir,  '^vample  for  control-display  design  of  succeed- 
ing vemcles. 
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PERTURBATION  ADAPTIVE  TECHNIQUES  TO  CON- 
TROL OF  THE  FLEXIBLE  SUPERSONIC  tRANSPORT. 
Master's  ttesis, 

bjr  Nictaolss  C.  Belmonte  and  Ranee  S.  Edmunds. 
May  64.  3S0p 
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UnelassUled  report 

Descriptors:  (*AdaptiTO  ooatrol  systems.  Design), 
Flight  control  systems.  Supersonic  planes.  Transport 
planes.  Simulation.  Elasticity.  Feasibility  studies. 
Perturbation  tbeory.  Functions,  Frequency, 
Acoeleratioa. 


The  limit-cycle  concept  is  used  to  ses%u  a  lateral- 
directional  control  system  for  the  B-S0.    Existing  servos 
and  sensors  are  used,  and  the  mechanical  aileron-to- 
rudder  interconnect  Is  maintained.    An  analog  simula- 
tion Is  used  to  eraluate  the  feasibility  of  the  concept  as 
applied  to  the  B-58.  The  design  is  evaluated  for  roll- 
damper  failure,  coordination,  wing  heaTiness.  and 
engine  failure.   The  evaluation  shows  that  the  concept 
will  usually  result  In  a  system  with  good  lateral  sta- 
bility but  low  Duteh  roll  damping.  The  low  dampli^ 
can  cause  serious  pilot  coupUag,  Some  possible  oor- 
reotive  measures  are  Indicated.   (Author) 


The  parameter-perturbation  study  stresses  the  design 
ot  a  suitable  gain  changer,  while  the  llmlt-cyde  study 
stresses  oootroUer  design.  Areas  of  investigation  in- 
clude: the  eflecte  of  elasticity  and  sensor  hitM««wg  tech- 
niques; the  design  of  a  tow-frequency  limit-cycle  sys- 
tem; a  parameter-perturbation  adaptive  control  system; 
and  a  Bormsl-aoceleration  control  system. 
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Descriptors:  (•Flight  control  systems.  Jet  bombers), 
(•Adaptive  control  systems,  Jet  bombers),  (*Jet 
bombers.  Adaptive  control  systems).  Automatic  pllote. 
Stabilization  systems.  Feasibility  studies.  Ailerons. 
Aerial  rudders.  Roll.  Damping. 
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A  METHOD  FOR  DETERMINING  THE  EFFECTS  OF 

ELEVATED  TEMPERATURE  ON  STRUCTURAL 

DESIGN  AND  WEIGHT. 

by  W.  R.  Mloks.   Mar  64.  74p   P-498 

Unclassified  report 

Descriptors:  (*Alrcrsft.  Design),  (*Structural  parte,  . 
Aircraft),  (•Strain  (Mechantos),  Aircraft),  High- 
temperature  research.  Stresses,  Creep,  Buckling 
(Mechanics),  Deformation.  Mechanical  properties. 
Loading  (Mechanics).  Weight,  Failure  (Mechanics). 
Compressive  properttos.  Aluminum  alloys.  Steel, 
Elastlolty.  Flight  speeds.  Time. 

A  method  of  inchirtlng  tempersture  and  time  eflecta  In  the 
determination  of  allowable  stresses  for  structures  that 
operate  at  etevated  temperatures  is  presented.  Creep- 
buckling  snd 'permanent  structural  deformation  are  con- 
sidered, as  well  as  the  static,  or  short-time  properties 
of  the  material  at  elevated  temperature.   Resulte  are 
obtained  in  a  form  that  can  be  used  for  preliminary- 
design  weight  estimation.   Recommendations  are  mede 
regarding  research  needed  to  form  a  basis  for  struc- 
tural design  at  elevated  temperaturea.   (Author) 
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GLAZED  FROST  AND  ICE  FCmMATION  ON  CABLES 

WITHIN  THE  TERRITORY  OF  THE  US9R. 

by  A.  V.  RiMkieva.   28  Jtal  64.  314p 
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Ubclasstfled  report 

Unedited  rough  draft  trsns.  at  mono.  Qolotod  1 
Obledenente  Provodov  na  Territorii  S33R.  Leningrad, 
1961,  174p. 

Descriptors:  (•Ice.  Cables),  (•Cables,  foe).  Electric 
cables.  Snow.  Hydrology,  Climatology,  Geography. 
Thickness,  USSR. 

The  monograph  contelns  the  resutts  of  studies  made  on 
Ice  rime  phenomena,  a  descrtption  of  the  Ice  formation 
ccndltlcns  within  the  territory  of  the  USSR,  and  is  the  first 
soientiflc  sununary  of  accumulated  data  taken  from 
Instrumental  ohservatiaas  made  cf  Ice  formation  on 
cables.   The  information  contained  in  the  monograph  can 
be  used  in  designing  and  operating  conamuntoatton  and 
electric  power  lines  and  other  line  installations.   The 
monograph  Is  also  ot  interest  for  meteorolcglste, 
ollmatologlsto.  geographers,  and  other  resders  Interested 
In  problems  at  climate  within  the  USSR,  (Author) 
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Descriptors:  (*Turbulenoe.  Atmoapheric  motion),  (•At- 
moapherto  naotion,  Turbulenoe),  Terrain.  Jet  streams 
(Meteorology).  Wind,  Fluid  dynamic  problems,  Messure- 
msnt.  Radiosondes.  Flight  paths.  Jet, planes,  Meteoro- 
logtosl  charts. 


turbuleUoel 


This  Investlntlan  of  desr-slr  turbulenoe  has  seversl 
parts.  The  first  section  revtows  seleotod  sspeoto  of  turbu- 
lenoe. snd  emphsslses  the  large  size  sad  persistent  nature 
at  oertsln  areas  of  moderate  or  severe  turbulence.  The  next 
seotton  Is  sn  Investigation  of  turbulenoe  in  pronounced  Jet 
stresm  flow  over  mmmtalns.   In  order  to  test  the  utility  of 
stsndard  v|iper-air  data  in  turbulence  analysis,  values  of 
RlohsitiSQn'a  number  and  the  turbulence  Index  were  deter- 
mlBSd  by  dectronic  computer  in  eight  Uyers  between  500 
wd  160  mb  St  sll  rawlnsonde  statlans  in  the  United  States 
during  the  period  12-24  March  1962.  These  valuea  are  com- 
pared with  turbulenoe  reporte  made  by  plloto  of  Jet  aircraft 
and  ooUeolad  by  the  Claar-AIr  Turbulenoe  Pro)ect.   Several 
mi|ia  are  presented  thst  Illustrate  auhatantlal  agreement  of 
«»M»pw«rf  qi^anH^oM  with  the  turbulenoe  reporte.  Stsndard 
ststlstlcsl  teste  show  thst  both  the  Rl  and  TI  numbers  have 
definite  skill  In  turbulence  snalysta,  snd  that  combined  use 
of  the  two  numbers  Is  more  socurato  9ian  uae  of  either  one 
aaparately.  Suggeattona  are  given  tor  ftuther  Improvement 
of  criteria  for  analysing  turbulence.   Experlmento  In  grid- 
point  aaaljrata  of  turbulenoe  and  In  objective  turbulenoe 
ioraoaatlBg  are  recommended.  (Autho^ 
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INVERSION  OF  THE  OMEGA-EQUATKXI. 
Final  rept., 

by  T.  N.  Kriahnamurtl.  Apr  64,  60p 
Grant  WBll 

Unclaaalfied  report 

Prepared  In  cooperation  with  Buenoa  Alrea  Univ. 
(Axgentiaa). 

Deaorlptora:  (*Weatlier  forecasting.  Numerical  methoda 
and  prooedurea),  (•Numerical  methoda  and  prooedurea. 
Weather  foreoastlag).  Metaorologtoal  parametera. 
Mathematical  modela,  Equattona.  Meteorologtoal 
aatoUltna.  Data,  Numerical  analyala.  Meteorologtoal 
oharta. 

A  formal  nwttiod  of  Inveralon  of  the  barooUnle 
Omega-equation  of  the  quaaigaostrophto  modela  ta  proposed. 
An  appUoatlon  to  aattfUto  meteorology  ta  auggeated. 
where  a  800  millibar  aurfaoe  la  obtained  In  reglona  of 
aparae  data  from  a  knowledge  of  the  aurfaoe  map  and  the 
verttoal  motion  field.   (Author) 
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EVALUATION  OF  ERRORS  IN  THE  GRAPHICAL  RECTI- 

FCATION  OF  SATELLITE  PHOTOGRAPHS. 

Satellite  and  Mesometeorology  Research  Pro],  research 

pspsr, 
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Grant  CWBWB06 

Unolssstfled  report 

Deaorlptora:  (•Rectlflera  (Photography).  Graphlos), 
(•Meteorologtosl  sst^ltes,  Photognphy).  (•Pfaotoiprsphs, 
Cloud  oover).  SateUltes  (Artificial),  Pictures.  Meteorolar> 
toal  parameters.  Posltlan  finding.  Errors.  Analysta. 

hi  order  to  Investigate  the  proper  design  of  ths  grid  sys- 
tems used  to  gridittng  or  reotUying  sstaUito  plotiirea.  sa 
evaluatlan  of  errors  from  varioua  aovroes  haa  been  made. 
B  waa  found  that  the  diaoreto  grid  Intorvala  of  both  height 
and  tut  are  of  vital  Importance  in  determlnliv  final  aoouraoy. 
The  rotation  of  the  grid  around  the  expoaure  aiihpoint  to 
found  to  be  permlaalhle  unleaa  an  aocuracy  of  0.1  degree  Is 
required.   Where  aocuracy  requlremento  permit,  the 
author's  OEC  height  grids  msy  be  replaced  by  ZE  height 
grids  which  are  less  oompUcstod  snd  much  esater  to  uae. 
This  change  alao  permlte  the  uae  of  perapeotlve  height  and 
tut  grida  with  leaa  than  0.2  degree  error.  An  evaluatlan  of 
the  gridding  error  due  to  the  uncertainty  of  the  mtln-axia 
polnta  revealed  that  It  may  be  almost  entirely  eliminated  by 
adopting  a  coupled  rotation  ot  the  principal  llces.  (Author) 
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Descriptors:  (*aoaadbig  rookats.  Meteorology), 
(•Atmoapberto  sounding.  Rockets),  Radiosondea, 
Low  altttade.  Telemeter  ayatema.  Parachute  deaoenta. 
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Caiton  dioxide.  Liquid  rodcet  propellanta.  Launching, 
PUCht  testing.  FecsiblUty  ■tudies,  B]eatioB. 

Twt  nights  of  the  Crlckataoode  rockst  wers  cooducted  to 
datsnnln*  the  operational  feasibility  of  this  low  lerel 
meteorological  rocket  system.  Designed  as  an  InexpenslTe 
reliable  and  safe  method  for  obtaining  meteorological  data 
up  to  3.000  ft  altttudei  the  Cricket  employs  a  cold-type 
propellant  and  a  403  mc  radtoeonde  telemetry  package 
which  is  elected  at  tqxjgee  and  descends  by  parachute, 
night  results  indicate  that  the  CrloketsoDde  has  a  good 
potential  as  an  operational  system.   Problem  areas  relating 
to  Its  optimum  use  are  explored.  (Authoi) 
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METHODS  FOR  OBTAINING  ELECTRON  DENSITY 

PROFILES  FROM  CAPACITIVE  IONOSPHERIC  ROCKET 
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by  P.  E.  Grouse.  15  May  64,  86p   IRL-208 

Contract  AF19  628  4050  and  Grant  NsG134  61. 

Proj.  8653.  Tasks  865302.  07  007 

AFCRL  64  529 

Unclassified  report 

Descriptors:  ('Electron  density,  Ionosphere).  (*Iono- 
sphere,  Electron  density).  (*8ounding  rockets,  Probes 
(Electromagnetic),  Radiofrequency,  Resistance  (Elec- 
trical), Capacitance,  Plasma  sheath.  Telemetering 
data.  Solar  Eclipses,  Measurement,  Theory,  Equations, 
Low  frequency.  Test  methods. 

Two  rocketrwere  fired  in  July,  1963  at  Fort  Churchill, 
Canada,  in  which  tlie  nosecone  was  Insulated  and  the  re- 
sistive and  capacitive  components  of  the  admittance  of 
two  frequencies  were  measured  between  this  insulated 
portion  of  the  rocket  and  tlw  main  rocket  body.   A  previous 
report  by  Herman,  (AD-403  135),  has  described  the  theory 
OB  which  the  reduction  of  these  measurements  to  electron 
tensity  and  collision  frequency  profiles  can  be  accom- 
plished.  This  procedure  has  since  been  modified  to  utilize 
the  Sen-^»^ller  generalization  of  the  Appleton-Hartree 
equation  and  has  been  applied  to  the  analysis  of  the  two 
experiments.   The  first  firing  took  place  during  the  solar 
eclipse  of  20  July.  1963  at  4H)5  p.m.  L.M.T.  when  the 
percentage  of  totality  was  approximately  93%.    The  second 
firing  took  place  on  26  July,  1963  at  approximately  the 
same  local  time.    Electron  density  and  collision  frequency 
profiles  for  tlie  two  experiments  are  presented.    (Author) 
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RAND  Corp.,  SanU  Monica,  Calif. 

A  MODEL  OF  METROPOLIS, 

by  Ira  S.  Lowry.   Aug  64.  IS^  RM-4035-RC 

Unclassified  report 

Oesortptors:  (*Urbaa  areas,  Mathemstical  models), 
('Mathematical  models.  Urban  plsnnli^,  ('Programming 
(Computers),  Urban  planning).  Statistical  analysis. 
Distribution  (Economics),  Pc^ation  (Mathematics), 
Housing,  Transportation,  Commerce,  Economics, 
Traffic,  Pennsylvania,  Decision  theory,  Operations 
research.  Simulation. 

This  report  describes  a  computer  model  of  the  spatial 
organization  of  human  activities  within  a  metropolitan 
area.   The  model  is  Intended  for  eventual  use  as  1)  a 
device  for  evaluating  the  impact  of  public  decisions  (&.(.. 


concerning  urban  renewal,  tax  policies,  land-use  controls, 
transportation  Investments)  on  metropolitan  form;  and 
2)  a  device  for  predicting  changes  in  metropolitan  form 
wfaioh  will  follow  over  time  as  a  consequence  of  currently 
▼tsible  or  antlclpateij  changes  in  key  variables  such  as  the 
pattern  of  'basic'  employment,  the  efficiency  of  the 
transportation  system,  or  the  growth  of  population.   The 
development  of  the  model  to  the  stage  at  which  it  becomes 
a  practical  tool  for  planning  and  decision-making  will 
require  more  time  and  effort.    The  first-generation  n>odel 
described  In  this  report  has  been  fitted  to  data  for 
Pittsburgh,  Pennsylvania,  and  enough  experimental 
computer-nms  have  been  completed  to  allow  an  apipralsal 
of  the  practicability  of  my  approach,  and  to  indicate  the 
strong  and  weak  points  of  the  model  and  also  of  the 
available  data.   The  findings  reported  here  offer  guidance 
both  to  the  development  of  a  second-generation  model  and 
to  data-collection  programs.    (Autlior) 
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Coast  and  Geodetic  Survey,  Washington,  D.  C. 
LIBYAN  EARTHQUAKE  OF  FEBRUARY  21,  1963, 
by  David  W.  Gordon.  1964,  80p 

Unclassified  report 

Rept.  on  Vela-Uniform. 

Descriptors:  ('Libya.  Earthquakes),  ( "Earthquakes, 
Libya),  CSelsmology,  Libya),  Mechanical  waves, 
Seismic  waves.  Explosion  effects,  Seismographs. 
Correlation  techniques.  Geophysics.  Data,  Tables, 
Graphics. 

A  stucty  of  this  event  was  undertalcen  to  contribute  to 
the  basic  data  concerning  earthqualces  and  to  gain  an 
appreciation  of  possible  differences  between  seismic 
waves  excited  by  earthquakes  contrasted  with  ex^iloslons. 
Seismograms  recorded  by  World-Wide  Standardized 
Seismograph  (WWSS)  stations  served  as  the  principal 
source  of  information  in  this  research.  Tabular  and 
graphical  data  resulting  from  this  stucfy  are  included. 
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Aerospace  Technology  Div.,  Library  of  Cot^rress, 

Washington,  D.  C. 

TIME  SERVICE  IN  THE  USSR. 

^>ecial  rept.5  Aug  64,  26p 

ATD  P6448;  TT  71205 

Unclassified  report 

Report  on  ftirveys  of  Soviet-Bloc  Scientific  and 
Technical  Literature. 

Descriptors:  ('Time  signals,  USSR),  Time,  Clocks, 
Corrections,  Radio  broadcasting.  Radiofrequency, 
Radio  stations. 
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Davos  Observatory  (Switzerland). 

INVESTIGATION  ON  THE  INFLUENCE  OF  CLOUDS  ON 

ULTRAVIOLET  SKY  RADIATION  (AT  330  MILLIMICRONS 

AND  370  MILUBQCRONS. 

Technical  note  no.  3, 

by  Paul  Bener.    Mar  64.  69p 

Contract  AF61  052  618 

AFCRL  64  565 

UocIaMlfled  report 


ASTRONOMY,  GEOPHYSICS  AND  GEOGRAPHY  •  Oivition  2 


Descriptors:  CCloud  cover.  Ultraviolet,  radiation). 
(*Ultraviolet  radiation.  Cloud  cover).  Ultraviolet 
spectroscopy.  Solar  radiation.  Spectrum  analysers, 
^>ectrophotometer8.  Meteorolo^cal  parameters.  Clouds, 
Climatology,  Sky  brightness.  Albedo  (Astronomy), 
Scattering.  Ozone,  Intensity.  Diurnal  variations. 
Measurements.  Statistical  analysis.  Tables, 
Switzerland.  i 

The  spectral  Intensity  of  ultraviolet  radiation  from  the 
cloudless  and  the  cloudy  sky  at  Davos  (Swiss  Alps.  1590 
m  a.s.1.)  has  been  measured  for  lambda»330  millimicrons 
and  370  millimicrons.   No  effect  of  atmospheric  ozone  on 
the  Intensity  must  be  talcen  into  account  ait  these 
wavelengths.   The  ratio  q  between  the  intensity  obtained 
with  and  without  clouds  is  applied  in  this  investigation 
as  a  measure  for  the  influence  of  the  clouds  on  ultraviolet 
sky  radiation;  tlie  values  of  the  ratio  q  haine  been  plotted 
as  a  function  of  solar  altitude  for  various  cloud  conditions. 
Mean  values  q  of  the  ratio  q  averaged  over  the  whole 
interval  of  solar  altitude  have  been  determined  for 
different  kinds  and  amounts  of  cloud  and  the  mean 
scatter  R  of  the  values  q  has  been  computed  for  each 
cloud  condition  considered.    (Autl»r) 
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A  SYSTEM  FOR  AUTOMATIC  COLLECTKJN  OF 
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Unblassified  report 

Descriptors:  ('Digital  recording  systeme.  Terrestrial 
magnetism),  (Terrestrial  magnetism.  Digital 
recording  systems),  Sweden,  Automation,  Magnetic 
fields,  Instrumentation. 


Equipment  was  constnxrted  for  automatic  collection  of 
geomagnetic  data  in  digital  form.   R  samples  all  three 
components  of  the  earth's  magnetic  field  each  30  seconds. 
The  instrumentation  was  tested  for  recording  of  one  com- 
ponent for  a  year  and  found  to  be  working  satisfactorily. 
It  is  now  being  tested  for  three  components.  (Author) 
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Technische  Hochschule,  Darmstadt  (West  Germany). 

ON  THE  TWO-DIMENSIONAL  SPECTRAL  ANALYSIS 

OF  KINETIC  ENERGY  OVER  A  CIRCUMPOLAR  AREA 

OF  A  SPHERE. 

Technical  note  no.  5. 

by  F.  Mesinger.    31  Dec  63,  48p 

Contract  AF61  052  366 

AFCRL  64  348 

Ui^lassified  report 

Descriptors:  ('Wind,  Atmospheric  motion), 
(Turbulence,  Atmospheric  motion),  Kinetic  theory. 
One-dimensional  flow.  Two  dlmensionall  flow. 
Spectroscopy,  Polar  regions.  Air,  Wes(  Germany. 

Two  possibilities  for  the  two-dimensional  spectral 
analysis  of  kinetic  energy  of  flow-fields  (on  spherical 
earth)  are  discussed:  one  using  the  associated  Legendre 
polynomials  for  meridional  representation,  and  the  other 
the  sin  functions  with  a  latitude-dependent  amplitude 
factor.   The  latter  method  is  applied  to  the  analysis  of 


some  500  mb  observed  and  barotropically  predicted  wind 
fields.   The  obtained  two-dimensional  and  resulting  one- 
dimensional  spectral  distrll>utlons  are  descrit>ed.   A  fad 
similarity  is  observed  between  the  meridional  spectra 
of  zonal  motion  and  zonal  spectra  of  meridional  motion, 
and  between  the  meridional  spectra  of  meridional  motion 
and  zonal  spectra  of  zonal  motion.   Differences  in  time 
variations  of  observed  and  predicted  spectra  are  treated: 
predicted  spectra  showed  considerably  smaller  time 
variability.   Data  on  the  influence  ot  the  viscosity  term 
on  the  spectra  are  presented.    (Author) 
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Army  Signal  Radio  Propagation  Agency,  Fort  Monmouth, 

N.J. 

GREAT-CIRCLE  AND  DEVIATED-PATH  OBSERVATIONS 

ON  CW  SK3NALS  USING  A  SIMPLE  TECHNIQUE, 

by  Frederic  H.  Dickson  and  Richard  Sllberstein. 
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Unclsssified  report 

Rept.  on  Pro].  FishbowL 

Descriptors:  (*Radlo  waves.  Propagation),  (*lonoapherlo 
propagation.  Radio  waves).  Radio  transmission.  Radio 
transmitters.  Scattering.  High  frequency.  Antennas. 
Azimuth,  Pacific  Ocean,  Signals. 

A  modification  of  the  Pinwheel  techniques  of  observing 
HF  signals  propagated  over  deviated  paths  was  used  over 
Pacific  paths  on  12,  18  and  30  Mc.   Strip-chart  records 
made  of  CW  signals  with  directive  receiving  antennas 
rotating  ten  times  as  fast  as  simlllar  transmitting 
antennas  gave  distinct  records  of  deviated  scatter  signals 
alone  or  co-existing  with  great-circle  signals.   By  the  use 
of  precise  program  timers,  combined  receiving  and  trans- 
mitting azimuths  for  strongest  signals  were  obtained. 
Although  scattering  from  land  masses  or  from  equatorial 
'spread-echo'  layers  seemed  a  possibility  when  scatter 
signals  came  from  a  relatively  fixed  location,  most  of  the 
results  examined  indicated,  for  all  frequencies,  variable 
scattering  locations  on  the  sea,  determined  by  skip 
conditions,   (Author) 
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INTERPLANETARY  MEDIUM  PHYSICS  AND  COMET 

TAILS. 

Final  rept., 

by  John  C.  Brandt.    1964,  6p 

Grant  Nonr  G00036  63,  Pro].  NR046  796 

Unclassified  rqx>rt 

Descriptors:  ('Space  environmental  conditions.  Physics), 
CComets,  Analysis),  Interstellar  matter.  Gases, 
Plasma  medium.  Dust,  Solar  radiation.  Celestial 
mechanics. 
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American  Science  and  Engineering,  Inc.,  Cambridge, 

Mass. 

A  RESEARCH  PROGRAM  TO  INVESTIGATE  THE 

CHARGED  PARTICLE  FLUX  DJ  THE  NEAR-BARTH 

MAGNETOSPHERE  FROM  A  P-11  SUB-SATELLITE. 

Final  rept., 

by  F.  R.  Paolini,  R.  Olacoonl,  J.  R.  Waters,  and 

T.  G.  ^ilnn,  Jr.   May  64,  36Sp   ASE-546 
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UnoUaslfled  npost 

Desortptors:  (*SoleaUflc  satellites.  Pajrioad). 
(«VaB  Allen  radtatton  belt.  Speotrosoopy).  Charged 
partlolee.  Protons.  Blaotrons.  Distribution.  Plasma 
madU.  Probes  (Bleotromai^ietlo).  Badtatlcw  measurement 
systems.  Nuclear  speotroeoopy,  Gelcer  counters, 
Magiwtoaieters.  Solar  cells,  Wlrtnc  dUgrams,  Test 
methods.  Calibration,  Data  prooessliig  systems. 
Orbital  tralectorles. 

Ttoee  lastrument  paokages  were  dwslgnert,  developed, 
constructed,  tested  end  calibrated  for  the  purpose  o< 
InfsstlnMin  energy  spectra  and  angular  distributions  cf 
protons  and  electrons  In  the  Earth's  magnetoaphere  from 
a  P-ll  sub-satellite.  The  principles  at  operation,  complete 
circuit  diagrams,  testing  and  calibratian  prooedureA.  and 
calibration  currss  pertaining  to  the  ASE  instrumeots  are 
pTBsentsrl  In  dstail.  Pertinent  pajioad  integration 
Iflionnation  U  given.  Methods  of  daU  j^'M*^^  reduction 
and  analysis,  tnnhirting  those  aspects  dependent  upon 
onmputier  AitlHiation.  are  outlined.  One  at  the  Instrument 
paoingss  was  flown  on  Air  Force  Satellite  1963-2SB.   Some 
preliminary  results  on  energy  spectra  obtained  from  early 
orbits  are  given.  Geiger  counter  and  electron  spectrometer 
rate  at  energy  deposition  daU  illustrated  belt  profiles  as 
eapected.  with  distinct  inner  and  outer  zones  with  a  well 
defined  slot  between  them.    (Author^ 
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THE  O  LATER  OF  THE  IONOSPHERE, 
by  Donald  H.  Menxtf  mi  Dana  K.  Bailey. 
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Unclassified  report 

Prepared  in  cooperation  with  Harvard  C<dlege  Otoeerr" 
atory.  Cambridge.  Mass.  and  Dongas  Aircraft  Co., 
too.,  SaaU  Monica.  Calll  A  portion  of  ttie  original 
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Descriptors:  (*Ionospbere,  Wave  transmission). 
Ionospheric  propagation.  Atmospheric  soonding, 
lonosphsrto  disturbances.  Diumal  variatians. 
Terrestrial  magnetism. 


It  is  suggested  that  the  maTlmam  critical  radio  pulse 
fre<|uency  obssrved  by  equatorial  ststioos  is  due  to  the 
G  layer  of  the  Ionosphere.  ratliBr  than  to  the  F2  layer. 
It  Is  flutbsr  proposed  tbat  a  diumal  deflclenoy  of  Ion 
density  In  the  equatorial  band  arises  from  a  drift  of  F2 
Ions  toward  highsr  latitudes  due  to  daytime  tfasrmal 
o<  the  tower  neutral  particles. 
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RAND  Corp..  Ssata  M«iitT>ii.  CaUL 

ON  A  NEW  METHOD  FC»l  EXPLORING  THE  UPPER 

IONOSPHERE. 

by  Dana  K.  Bailey.   2  Oct  47.  18p  P-4 

Unclassified  report 

Prepared  to  oooperation  with  Douglas  Aircraft  Co..  Inc. 
SanU  Monica.  Calif.   Legibility  of  this  document  la  In  part 
unsatisfaotory.  Reproduction  has  been  made  from  best 
available  copy. 

Descriptors;  (ionosphere,  ionization),  (^Refraction. 


Ionosphere),  Electron  density.  Extraterrestrial  radio 
wavee.  Measurement.  Radto  reception.  Angle  of  arrival. 
Antennas,  Equations. 

The  extensiveness  and  intensity  of  the  lonixation  in  the 
region  above  the  height  of  maximum  lonixation  of  the  F2 
lajrer  of  the  ionosphere  ia  not  known.   It  is  shown  that 
measurements  of  the  refraction  experienced  by  radio  wavee 
arriving  at  the  earth  after  passage  through  the  entire 
Ionosphere  can  yield  information  about  the  uppermoet 
regions  of  the  ionosphere.   An  expreesion  for  the  retrac- 
tion of  radto  waves  which  pass  through  a  parabolic  layer 
model  is  derived.   This  permits  a  range  of  frequencies  to 
be  specified  within  wMch  profitable  refraction  measure- 
mente  can  be  made.   Either  the  sun,  which  emits  radto 
waves  in  the  form  of  noise,  or  the  moon,  wfalch  can  be  used 
to  return  radio  waves  originating  on  the  earth,  is  a  suitable 
extraterrestrial  source  of  radio  waves.   An  experimental 
technique  for  measuring  refraction  is  deecribed  and 
discussed.   (Author) 
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National  Engineering  Science  Co...  Washington.  D.  C. 

THE  ASH  WEDNESDAY  EAST  COAST  STORM. 

MARCH  5-8,  1962.    A  HINDCAST  OF  EVENTS,  CAUSES. 

AND  EFFECTS. 

by  Charlee  L.  Bretscfanelder.    17  Jul  64,   S7p 

SN- 134-4 

Coe*reciNonr4177  00 

Unclassified  report 

Paper  presented  at  Conference  on  Coastal  Engineering 
(9tli),  Usbon.  Portugal.  June  1964. 

Deecr^ytors:  (*Storms,  Seacoast),  (*Seaooast,  Storms), 
Wind,  Ocean  wavee,  Tidee,  Erosion,  Beacbee.  Con- 
figuration, Hydrographto  surveying.  Marine  Meteorology, 
OoeanoloQr,  Data.  Graphtos. 

Hlndcasts  were  made  for  winds,  waves  and  tides  for 
several  east  coast  locations  for  the  storm  of 
5-8  March  1962.   A  limited  amount  of  recorded  dato  and 
a  considerable  amount  of  other  obeervations  were  available 
from  near-by  and  remote  stations.  The  data  were 
analysed  for  correlation  of  'calibration'  purpoeee  to  order 
to  Imprvn  the  'state  of  the  art*  of  wave  and  storm  surge 
hinrtoasting  for  locations  where  recorded  dsta  were  not 
svailahle.  Wind  records  were  analysed  to  obtato  sustained 
wind  speeds,  average  gust  factors,  and  probability  dis- 
tribution of  gust  factors.  Isobarlc  patterns  were  used  to 
detemtine  sustained  wind  q>eeds  over  the  water  feteh  tor 
deep  and  shallow  water  waves  and  storm  surge  hlndcasto. 
Wave  run-up  calculations  were  made  to  determine  the 
wave  aetivi^  on  the  beach  and  the  dunes  and  were  used  to 
estimsto  the  profaabte  rate  of  beach  erosion  and  dune 
evolution.  The  off-water  wind  qweds  were  modified  to 
determine  wind  ^weds  over  the  beach  and  over  the  top  of 
the  dunes.  Finally,  by  summarizing  the  time-history  of 
the  various  meteorological,  ooeanograpbto.  and  coastal 
engineering  evente,  a  very  interesting  scientlfto  and 
engineering  evaluation  of  the  causes  and  efieote  can  be 
(Author) 


AD-603  849  Div.   2 

OTS  Prtoes:  HC  $1.00/MF  $0.50 

Norwegian  Inst,  of  Cosmto  Phjrslcs. 
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Descriptors:  (•Aurorae.  Spectroscopy!),  Line  spectrum, 
Emlssivlty,  Phototubes,  ConstrucUon,  Electron  density. 
Temperature,  Brightness,  Ionosphere,  Absorption, 
Whistlers,  Nitrogen,  Sky  brightness,  Norway. 

Research  In  the  following  areas  is  sumtnarized:   rapid 
movements  of  auroral  rays,  construction  and  application  of 
a  four  channel  photometer  for  auroral  research;  current 
densities  in  visual  aurora;  temperature  measuremento; 
relation  between  auroral  luminosity  and  ionospheric 


abeorption;  studies  of  the  hydrogen  line 
fre<^ency  emissions  from  aurora 
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International  Business  Machines  Corp. 
OPTIMIZED  DIGITAL  AUTOMATIC  Mi^^  COMPILA- 
TION SYSTEM. 

Final  technical  rept.  for  30  Jan  63-10  jU  64. 
by  F.  D.  Schulman,  W.  Oilman,  J.  V.  Sharp,  and 
R.  L.  Christonsen.    10  Jul  64,  165p 
Contract  DA44  009AMC111X.  Proj.  8T3^  14  001  07 
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Descriptors:  (•Photogrammetry,  Digital  systems), 
(•Analog-digital  computers.  Stereoscopes),  (*Digltal 
systems,  Photogrammetry),  Mapping,  FeaslbUity 
studies.  Programming  (Computers),  Terrain,  Digital 
computers,  Orthophotography,  Electranic  scanoera, 
CompUers,  Surveying,  Optimization,  Avtomatic. 

1 
The  primary  purpose  of  the  OAMC  project  Is  to  optimize 
system  hardware  and  computer  prograitis.  and  to  develop 
and  evaluate  alternate  correlation  techniques.   The  ob- 
jective is  to  prove  conclusively  the  concept  of  digital  map 
compilation.   The  system  conslste  of  a  photo  digitizer 
unit  for  scanning  and  digitizing  a  pair  of  stereo  aerial 
diaposltlves,  specially  written  computer  programs  for 
use  on  an  IBM  7090/7094  Computer  to  perform  resec- 
tion, rectification,  correlation,  and  orthocorrection  of 
the  digital  photo  data,  and  a  photomap  printer  unit  for 
printing  the  rectified  photo,  the  contour  manuscript 
with  or  without  grid  tic  marks,  and  the  orthophoto  map 
with  or  without  contours  and  grid  tic  nurks. 


AD-603  868  Div.   2,  20 

OTS  Prices:  HC  $1.00/MF  $0.50 


Brandeis  Univ.,  Waltham,  Mass. 

THE  THERMAL  AND  ELECTRICAL  CONDUCTIVITY  OF 

COOLING  STELLAR  PLASMA  EMTTTINO  NEUTRINOS. 

Scientific  rept.  no.  4, 

Ijy  Dc-ju  Kang  and  Jack  S.  Goldstein.    10  Jun  64,  2^ 

Contract  AF19  604  7283,  Pro].  8608,  Task  860805 

AFCRL  64  528  j 

UJiplasslfled  retort 

Descriptors:   (•Stars,  Plasma  physical),  (*Plasma 
medium.  Cooling),  Thermal  conductivity.  Electrical 
conductance.  Density,  Teovperature,  Electrons,  Trans- 
port properties.  Electron  ciq)ture.  Neutrinos,  Nuctear 
reactions. 

I 
The  contribution  of  the  URCA  process  to  the  thermal 
and  electrical  conductivities  is  calculated  for  the  cooling 
stellar  plasma,  whose  mass  density  Is  of  the  order  of 
1,000,000  g/cc.  or  more,  and  the  temperature  of  which  is  of 
the  order  of  10  to  the  9th  power  K,  based  on  the  assumption 
that  the  number  of  degenerate  electrons  is  conserved  to 
first  order.   The  contribution  is  found  to  enhance  the 
transport  coefficlente,  but  is  negligibly  ^mall  for  the 
range  of  mass  density  10  to  the  6th  pow^f  to  10  to  the 
15th  power  g/cc.   (Author) 


AD-603  964  Div.   2,  SO 

OTS  Pricee:  HC  $2.00/MF  $0.50 

Advanced  Metals  Research  Corp.,  Burlington,  Mass. 
TECHNIQUES  FOR  IDENTIFICATION  HANDLING  AND 
ANALYSIS  OF  EXTRA-TERRESTIUAL  PARTICLES. 
Final  rept. 

by  M.  Plansky  and  R.  F.  Camevale.   30  Apr  64,  3^ 
Contract  AF19  628  2761,  Pro).  7667.  Task  766703 
AFCRL  64  540 

Unclassified  report 

Descriptors:  (•Meteorites,  Anslysto),  (*Upper 
atmoaphere.  Particles),  Space  environmental  oondlttons, 
Dust,  Contamtoation.  Hudliag,  Identlftoatlon,  Eleotron 
mtoroscopy,  Chemtoal  analysis,  Disks,  Beryllium, 
Electron  beams.  Feasibility  studies,  c:ollectii«  methods. 
Sounding  rooketa. 

A  technique  to  described  for  infl]|^  shadowli^  of  ool« 
leoted  upper  atmosphere  parttolas  whtoh  snatales  0»  dis- 
erimlnatton  of  contamination  partioles  from  sstra-torres- 
trlal  partlclea.  A  method  of  traasforrliv  sub-mtoron 
particles  from  the  electron  microscope  substrates  to 
beryllium  discs  for  chemical  analysis  employing  the 
electron  probe  Is  also  described.    Electron  microscopic 
examtoatton  of  samples  from  a  rocket  collection  and 
size  distribution  of  the  collected  particles  is  presented 
and  evaluated.    Electron  probe  qualitative  analysis  of  a 
number  of  collected  particles  after  transfer  to  a  beryl- 
lium disc  has  demonstrated  the  feasibility  of  thto  tech- 
nlipie  ss  an  aid  to  parttole  identiflcatloB.  (Author) 


AD-603  971  Div.   2,  9 

OTS  Prices:  HC  $3.00/MF  $0.50 

Hydrodynamics  Lab.,  Mass.  Inst,  of  Tech.,  Cambridge. 
WAVE  INDUCED  OSCILLATIONS  IN  HARBORS:  THE 
EFFECT  OF  THE  VARIATION  OF  GEOMETRIC 
PARAMETERS  ON  THE  RESPONSE  OF  RECTANGU- 
LAR HARBORS. 
Rept.  no  70, 

by  A.  T.  Ippen  and  Q.  N.  Fattah.   Jun  64.   52p 
MIT-DE-R64-2^,  DSR-B228 
Contract  Nonr  1841  59,   Pro].  NR062  228 

Unolassified  report 

Descriptors:  (•Harbors,  Hydrology),  (Water  waves. 
Resonance),  liarbor  models,  Geometrto  forms,  Model 
basins.  Hydrodynamics,  Frequency,  Oscillation. 
Energy. 

The  study  deals  with  an  addittonal  phase  of  the^re- 
sponse  characteristics  of  a  rectangular  harbor  to  re- 
lation to  waves  incident  on  the  restricted  opening  to  the 
'open  sea'.   An  Increase  to  aqwot  ratto  resulte  to  a 
general  decrease  of  the  relative  harbor  length  (ratto  of 
harbor  length  to  wave  length)  at  reeonance  for  the  three 
principal  modes  of  resonanoe.   Maximum  amplification 
toslde  the  harbor  to  terms  of  outeide  wave  height,  how- 
ever, depends  on  the  mode  of  resonance  as  the  aspect 
ratio  changes.   The  relative  harbor  length  at  resonance 
exhibite  the  trends  predicted  by  the  otosed  basto  expres- 
sion for  variation  to  aspect  ratto,  but  differs  to  magni- 
tude and  shows  certain  annmaltos  not  present  for  the 
closed  basin.   Disconttoulties  for  these  varlattons  ex- 
ist at  values  of  the  aspect  ratto  where  dosed  basto 
theory  predicte  two  possible  modes  of  resonance. 
(Author) 


AD-603  991  Div.    2 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
TEMPERATURES  AND  MOTIONS  OF  THE  UPPER 
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ATMOSPHERE, 

by  WiUlam  W.  Kelloo.   17  Nor  51.  »4>  P-H6 

UnoUsslfled  report 

LeflbUlty  at  tUs  rtnewment  is  uiwatlriaotory;  reproductton 
has  been  made  from  best  available  copy. 

Descriptors:   (*Upper  atmosphere.  Atmosphere  models), 
(* Atmospheric  motton.  Upper  atmosphere),  (*Atmoepherlc 
temperature.  Upper  atmoqthere).  Sounding  rockets. 
Radiosondes,  Sound  Stgnals,  Radio  waves,  Propacatlon. 
Meteors,  Nootitucent  clouds.  Sky  brightness.  Auroras. 
Searchlights.  Osone.  Atmospheric  tides.  Heat  transfer. 
Wind,  Oiumal  variatioos.  Reviews. 


AD-603  999 
OTS  Prices: 


DiT.   3 
HC  $1.00/MF  90.50 


RAND  Corp..  SanU  Monica.  Calif. 

A  QUANTITATIVE  ANALYSIS  OF  TWO  PROPOSED 

MECHANCMS  FOR  VERTICAL  OZONE  TRANSPORT 

IN  THE  LOWER  STRATOSPHERE, 

by  WiUlam  W.  KeUogg.    17  Dec  51.   4p  P-2S9 

Unclassified  report 

Hept.  on  ProJ.  RAND. 

Descriptors:  (•Stratosphere.  Osone),  (Ozone,  Strato- 
sphere), Atmo^beric  motion.  Density.  Periodic 
▼ariations. 


AD-604  001  DiT.    2 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  CaliL 

PHYSICAL  PROPERTIES  OF  THE  ATMOSPHERE 

BETWEEN  APPROX.  80  km  AND  250  km, 

bgr  H.  K.  Kallmann.   4  Jan  53,    14p   P-261 

Unclassified  report 

Rept.  on  Pro].  RAND.  Presented  at  the  Meeting  o<  the 
American  Geophysical  Union- Meteorological  Section. 
California  Inst,  of  Tech..  Pasadena.  8-9  Feb  53. 
Legibility  of  this  document  Is  in  part  unsatiafactory. 
Reproduction  has  been  made  from  best  svallabls  copy. 

Descriptors:  (* Atmosphere.  Molecular  weight). 
Physical  properties.  Temperature,  Pressure,  Density, 
Oxygen,  Nitrogen,  Dissociation. 

A  relation  between  the  fraotianal  change  at  ooncentration 
with  cltange  in  height,  provided  a  temperature  and  its 
gradient  are  known  at  one  height,  gives  the  possibUlty  o< 
determinli^  the  change  in  molecular  weight  with  change  in 
temperature  and  altitude.  The  molecular  weight  of  the 
atmosphere  between  80  km  and  125  km  was  obtainsd, 
'•■■""^rg  molscular  osyfeo  dissodstes  in  this  region. 
The  molecular  weight  d  the  atmosphere  between  130  km 
and  250  km  was  obtained,  assuming  nitrogsn  dissociates  in 
this  region.   The  calculated  values  for  pressure  and 
density  agree  ({uite  well  with  the  data  obtained  from  rocket 
flights,  althou^  one  may  regard  this  approach  as  satls- 
fsctory  only  In  a  qualitative  way.  because  of  the  rather 
simple  form  chosen  for  the  fractional  change  of  concen- 
tration with  change  in  height.   But  in  veiw  of  the  uncer- 
tainties invohred  In  determining  the  radiation  density, 
absorption  cross  section,  etc..  It  is  believed  that  the 
proposed  treatment  gives  correctly  the  essential  features 
sodt  as  total  pressure,  mean  molecular  weight,  mean 
density,  and  average  particle  density  of  the  atmosphere  at 
the  altitudes  considered.    (Author) 


AD-604  031  Div.    3.  19.  25.  30 

OTS  Prices:  HC  $6.00/MF  $1.35 

Nortronics  Div..  Northrop  Corp..  Palos  Verdes 

EsUtes.  Calif. 

HIGH  ALTITUDE  DAYTIME  SKY  BACKGROUND 

RADIATION  MEASUREMENT  PROGRAM.    PART  I. 

SKY  LUMINANCE.  POLARIZATION.  AND  ALBEDO 

DATA  FROM  RESEARCH  VEHKLE  NO.  1. 

May  64.  242p    NORT-64-74 

Contract  AF33  657  11081.  Pro).  4300,  Task  420011 

AL  TDR64  134  PI 

Unclassified  report 

Descriptors:  (*Star  trackers.  Research  program 
administration),  (*Sky  brightness.  Experimental  data). 
(•Spectroscopy.  High  altitude).  Polarization. 
Luminescence.  Albedo  (Astronomy).  Ultraviolet 
radiation.  Infrared  radiation.  Star  trackers,  Inertial 
guidance.  Research  planes.  Terrain,  Flight  paths. 
Spectrophotometers.  Electromagnetic  waves.  Pro- 
gramming (Computers).  Airborae. 

The  radiation  characteristics  of  the  dajrtime  sky  back- 
ground are  a  primary  factor  in  establishing  the  perfor- 
mance characteristics  of  star  tracking  components  for 
stellar- inertial  guidance  systems.    A  high  resolution 
Spectrophotometer  was  developed  which  has  been 
operated  during  high  altitude  flights  of  Research 
Vehicle  1  to  measure  the  radiance,  polarization,  lumi- 
nance, spectral  distribution,  and  luminance  ratios 
(albedo)  of  the  daytime  sky.   The  spectral  range  of  in- 
vestigation is  from  the  near  ultraviolet  to  the  near  in- 
frared.   Data  were  recorded  from  20.000  to  70.000  feet 
altitude  during  six  flights  covering  all  daytime  condi- 
tions from  sunrise  to  sunset.   The  terrain  over  which 
data  were  taken  Included  the  California  deseri.  the 
ocean,  and  a  mountain  range.    (Author) 


AO-604  033  Div.    3.  19,  35.  30 

OTS  Prices:  HC  115.70/MF  $5.00 

Nortronics  Div..  Northrop  Corp..  Palos  Verdes  Estates, 

Calit 

HIGH  ALTFTUDE  DAYTIME  SKY  BACKGROUND 

RADL^TION  MEASUREMENT  PROGRAM,    PART  D. 

SKY  SPECTRAL  RADIANCE  FROM  RESEARCH 

VEHELE  NO.  1. 

15  May  64,  1367p 

Contract  AF33  657  11081,  Pro).  4300,  Task  420011 

AL  TDR64  134  P2 

Unolsssifled  report 

Original  contains  transparent  overiay  which  cannot 
be  reproduced.   Original  may  be  seen  at  DDC. 

Descriptors:  (•Star  trackers.  Research  program 
administration),  (•Sky  brightness.  Experimental  data), 
(•Spectroscopy,  High  altitude).  Polarization.  Lumi- 
nescence. Albedo  (Astronomy),  Fllgiit  paths.  Terrain. 
Infrared  radiation.  Inertial  guidance.  Spectrophotom- 
eters. Airborne,  Temperature.  Electromagnetic  waves. 
Research  planes. 

The  data  presented  represents  seven  flights  of  the 
research  vehicle.   The  objective  of  tbe  flight  program 
was  to  obtain  sky  background  data  over  various  types 
of  terrain  at  various  times  of  the  day.   Two  of  the  six 
contract  flights  were  made  over  Edwards  Air  Force 
Base,  CslUomla.   Three  flights  were  made  over  the 
Sierra  Nevada  mountain  range  in  Calilomia.  and  one 
flight  was  made  over  the  Pacific  Ocean.   Details  of 
each  flight  are  given  in  this  part  inomediately  preced- 
ing the  corresponding  raw  data.   During  the  flights, 
the  Spectrophotometer  measured  the  following:  Spectral 
radiance  of  the  sky  between  350  nanometers  and  750 
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nanometers;  Sky  brightness;  Sky  polarization;  Infrared 
radiance;  Albedo  of  the  earth;  and  Temperature  Inside 
the  Spectrophotometer. 


AD-604  040  Div.    3 

OTS  Prices:  HC  $4.00/MF  $1.00 

Stanford  Electronics  Labs..  Stanford  Unit..  Calif. 

THE  DISTRIBUTION  OF  IONS  AND  ELEjCTRONS  IN  THE 

EARTH'S  EXOSPHERE. 

Technical  rept.  no.  4, 

by  J.  J.  Angerami  and  J.  O.  Thomas.   D^  63.   134p 

SEL-63-110.  SEL  TR-3412-3 

Grants  NsGSO  60  and  AF  AFOSR62  370 

AFOSR  64  1370 


lified  report 

Descriptors:  (•Exosphere.  Charged  particles). 
(•Plasma  medium.  Exosphere),  Upper  atmosphere. 
Ions.  Electrons.  Distribution,  Theory.  Electric  fields. 
Centrifugal  fields.  Gravity,  Terrestrial  magnetism. 
Electron  density.  Whistlers.  Scientific  satellites. 

The  factors  which  govern  the  distribution  of  electrons 
and  ions  in  the  earth's  exosphere  are  discussed.   The 
theory  takes  Into  account  the  effect  of  the  electric  field 
which  arises  from  charge  separation,  the  centrifugal 
force  arising  from  the  rotation  of  the  earth  and  the  effect 
of  the  earth's  gravitational  field.   It  is  assumed  that  the 
charged  particles  are  constrained  to  move  only  along  the 
direction  of  the  earth's  magnetic  lines  of  force.   The 
modifications  that  result  in  the  electron  and  ion  distrib- 
utions when  a  temperature  variation  is  assumed  along  a 
line  of  force  are  also  considered.   The  results  predicted 
by  the  theory  are  compared  with  actual  experimental 
observations  of  the  exospheric  plasma  which  have  been 
obtained  in  recent  years  using  whistlers  and  using  top- 
side ionograms  made  by  the  Alouette  satellite.  (Author) 


AD-604  048  Div.    2 

OTS  Prices:  HC  $2.00/MF  $0.50 

Hamburger  Stemwarte  (West  Germany). 

STRUCTURE  AND  DEVELOPMENT  OF  CdMETARY 

TAIL. 

Final  rept. 

by  K.  Wurm.    31  Mar  64,  49p 

Contract  AF61  052  583 

AFCRL  64  646 

Un^^assifled  report 

Descriptors:  (•Comets,  Physical  properties).  Astro- 
physics. Gases.  Ions.  Ionization.  Sodluni,  Carbon, 
Nitrogen,  Parabolic  bodies,  Emlssivity,  Equations, 
Solar  radiation.  Solar  wind.  Spectroscopy,  Velocity. 

The  physical  conditions  in  comets  which  lead  to  the 
formulation  of  type  I-tails  are  discussed.   The  report 
comprises  the  following  five  seperate  papers:   (1)  The 
ionization  In  comets;  (2)  brightness  and  structure  of  the 
Na-emlssion  in  comets;  (3)  the  heads  of  oomets  and  the 
lifetimes  of  their  molecules;  (4)  the  axes  of  the  type  I  - 
tails  of  comets;  and  (5)  an  expanding  halo  of  comet 
alcock  (1963b)  Index  canis. 


AD-604  049 
OTS  Prices: 


Div.    2.  15 
HC  $6.00/MF  $1.25 


Deutscher  Wetterdienst,  Frankfurt  (West  Oermany). 
RESEARCH  IN  OBJECTIVE  WEATHER  FORECASTING. 
Summary  rept.  no.  2.  1  Jul  61-31  Dec  63. 
by  G.  BeU.   31  Dec  63.  240p 
Contract  AF61  052  373 


AFCRL  64  600 

Unclassified  report 

Includes  Sunmiary  rept.  no.  1,  which  was  published  only 
in  preliminary  form. 

Descriptors:  (*Weather  forecasting.  Scientific  re- 
search). Mathematical  models,  Air  mass  analysis. 
Barometric  pressure.  Wind,  Mathematical  prediction. 
Numerical  methods  and  procedures.  Programming 
(Computers),  Meteorology. 

The  numerical  stabUity  properttes  of  a  unflltered  baro- 
cllnlc  model  which  uses  a  simplified  version  and  a  peri- 
odic channel  current  are  studied  in  detail.   A  numerical 
experiment  on  the  behavior  of  initially  barotropic  dis- 
turbances in  a  baroclinic  channel  over  a  forecast  period 
of  12  days  is  presented.    For  the  experiments  in  most 
cases  non-divergent  initial  wind  fields  were  computed 
from  the  geopotential  by  means  of  the  balance-equation; 
the  procedure  applied  for  solving  It  is  reported.    A  cal- 
culus which  facUltates  the  derivation  of  the  eUipticity 
criterion  for  more  complicated  forms  of  the  balance- 
equation  is  introduced.    AutomaUc  decoding  and  objec- 
tive analysis  processes  to  be  applied  In  order  to  obtain 
actual  IniUal  data  in  a  format  acceptable  to  computers 
are  presented.    A  filtered  method,  which  does  not  ex- 
clude the  noise  waves  but  rather  converts  these  waves 
into  harmless  phenomena  is  considered.    By  use  of  a 
very  simple  linearized  version  of  the  barotropic  model, 
the  fUtering  process  Is  studied  more  generally  and 
hints  for  the  specialisation  of  more  efficient  diagnostic 
relations  in  the  atmosphere  are  included. 


AD-604  069  Div.    2,  4.  30 

OTS  Prices:  HC  $6.00/MF  $1.50 

Technical  MUitary  Planning  Operation,  General 

Electric  Co..  Santa  Barbara,  Calif. 

COMPUTER  SOLUTION  OF  TRANSIENT  AND  QUASI- 

EQUILIBRIUM  ATMOSPHERIC  DEIONIZATION 

EQUATIONS, 

by  Walter  F.  Dudziak.    1  May  61,  294p   R61TMP-33 

Contract  DA49  146XZ038 

DASA  1233 

Unclassified  report 

Descriptors:  (* Atmosphere,  Recombination  reactions). 
(♦Programming  (Computers),  Atmosphere).  Ions. 
Chemical  equilibrium.  Equations.  Ionization. 
Temperature,  Electromagnetic  waves.  Absorption, 
Electron  density. 

Two  computer  programs  are  described  for  use  on  the 
IBM-704/7090  electronic  data  processing  machines  or  any 
large  computer  accepting  FORTRAN.   The  necessary 
modifications  for  use  on  these  two  computers  are  simple 
and  self-evident.   One  of  these  programs  deals  with  the 
numerical  solution  of  the  three  equaUon,  transient  delon- 
ization  phenomena.    The  second  program  deals  with  the 
solution  of  the  deionization  phenomena  under  quasi- 
equillbrium  condiUons  that  are  derivable  from  the  three 
equation  transient  solution.   The  second  quasi-equilib- 
rium  computer  program  also  calculates  (1)  the  modi- 
fled  collision  frequency  as  effected  by  temperature  and 
the  presence  of  partial  Ionization,  (2)  the  differential 
and  integrated  absorption  of  electromagnetic  waves 
through  the  assumed  ionosphere.   Included  also  in  these 
programs  are  other  features  described  in  this  report 
that  in  their  present  form  do  not  yield  very  useful 
information.   (Author) 


AD-604  094  Div.   3 

OTS  Prices:  HC  $2.00/MF  $0.50 

Woods  Hole  Ooeanographic  Institution.  Mass. 
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NARRATIVE  OF  CHAIN  CkUBE  NO.  17.  PHASE  I: 
ST.  GEORGE.  BERMUDA.  TO  FREETOWN.  SIERRA 
LEONE.  19  FEBRUARY  -  Zi  MARCH  1961, 
by  Arthur  D.  Voorhis  and  Elizabeth  T.  Bunce. 
Jun  64,  32p   WHOI  Ref-64-30 
Contract  Nonr2196  00 

Unclassified  report 

Descriptors:  (•Oceanology.  Atlantic  Ocean),  («Atlantlo 
Ocean,  Tropic  regions),  (♦Ocean  currents.  Tropic 
regions).  Bathythermograph  data.  Oceanographic  ves- 
sels. Instrumentation,  Oceanographic  data,  Maps,  Seis- 
mology, Temperature,  Velocity,  Africa,  Bermuda, 
Ocean  bottom.  Marine  geology.  Ocean  bottom 
topography. 

The  journal  of  a  cruise  of  R/V  CHAIN  from  Bermuda 
to  Freetown.  Sierra  Leone  during  February  and  March. 
1961.  Is  the  basis  of  this  report.   Location  of  observa- 
tions are  given.    The  portion  of  the  Mid-Atlantic  Ridge 
lying  along  the  equator  was  surveyed  from  10  to  19  de- 
grees W.  and  new  information  concerning  the  slope  and 
orientation  of  rift  zones  was  obtained.   A  detailed 
bathymetric  survey  of  the  Romanche  Trench  was  made. 
A  continuous  temperature-depth  profile,  from  the  sur- 
face to  100  meters,  was  made  along  the  ship's  track 
with  a  thermistor  chain.   Surface  shear  was  measured 
with  pitotmeters  mounted  on  the  chain  (surface  water 
velocity  relative  to  the  water  velocity  at  the  depth  of 
the  pitotmeter),  to  determine  the  strength  and  direc- 
tlon  of  the  equatorial  undercurrent.    (Author) 


AD-604  098  Div.    2 

OTS  Prices:  HC  $1.00/MF  $0.50 

Rochester  Univ.,  N.  Y. 

BOTOPK  COMPOSITION  OF  LOW  ENERGY  HYDROGEN 

NUCLEI  IN  THE  PRIMARY  COSMIC  RADL\TION, 

by  G.  D.  Badhwar.   8  Jul  64,  18p   URPA-45 

Grant  AF  AF06R439  63 

Unclassified  report 

Supported  in  part  by  NASA. 

Descriptors:  (*Cosmic  rays.  Isotopes),  (*Deuterons, 
Cosmic  rays),  (*Tritons,  Cosmic  rays).  Hydrogen, 
Distribution,  Upper  atmosphere,  Photc^raphic 
emulsions. 

The  abundance  of  low  energy  deuterons  and  tritons  was 
determined  in  a  nuclear  emulsion  stack  exposed  at  Fort 
Churchill,  Manitoba,  Canada  on  August  4,  1962  under 
4.2  g/sq  cm  of  residual  atmosphere.    Using  the  grain 
density  vs.  residual  range  method  for  the  Identification 
of  tracks  produced  by  particles,  the  differential  Qux  of 
deuterons  and  tritons  was  determined.   The  results 
appear  to  be  consistent  with  the  absence  of  deuterons 
and  tritons  in  the  primary  cosmic  radiation.   An  upper 
limit  on  the  amount  of  hydrogen  traversed  by  low 
energy  cosmic  ray  particles  has  been  placed.    (Author) 


AD-604  105  Dlv.    2.  12,  16,  30 

OTS  Prices:  HC  $6.00/MF  $1.25 

Air  Force  Weapons  Lab.,  Kirtland  AFB,  N.  Mex. 

BIBLIOGRAPHY  OF  EXTRATERRESTRIAL  RESEARCH. 

Edition  no.  2, 

by  Robert  W.  Henny.    Jul  64,  25^ 

ProJ.  1080 

AFWL  TDR64  29 

Unclassified  report 

Descriptors:  (^Planets,  Bibliographies),  (*Mooq. 
Bibliographies),  (*Bibllographie8,  Astronomy).  Space 
biology,  ^ace  environmental  conditions.  Space  probes. 


Space  stations.  Materials,  Astrophysics,  Extraterre«> 
trial  topography.  Lunar  environment,  Lunar  bases. 
Lunar  trajectories.  Exploration,  Asteroids,  Comets, 
Interstellar  matter,  Cratering,  Research. 

The  purpose  of  this  bibliography  Is  to  provide  a  reference 
source  on  all  extraterrestrial  research  pertinent  to  lunar 
and  planetary  research.   It  is  subdivided  Into  the  following 
categories:   General,  Moon.  Planets,  Extraterrestrial 
Materials.  Cratering,  and  Bibliographies.    Each  cate- 
gory Is  separately  alphabetized  and  cross  indexed. 


AD-604  123 
OTS  Prices: 


Div.    2 
HC  $3.00/MF  $0.50 


General  Electric  Co.,  Syracuse,  N.  Y. 

DISPERSIVE  CHARACTERISTICS  OF  THE 

IONOSPHERE. 

Interim  rept.  no.  1. 

Jun  64,  56p 

Contract  AF30  6(  2.3360,  Proj.  673A 

RADC  TDR64  219 

Unclassified  report 

Descriptors:  (^Ionosphere,  Atmospheric  sounding), 
('Atmospheric  sounding.  Ionosphere),  Ionospheric 
propagation.  High  frequency,  Ionospheric  disturbances. 
Scattering,  Refraction,  Radio  stations.  Antennas, 
CaUbration. 

The  investigation  is  divided  initially  into  three  cate- 
gories:   (1)  Determination  of  parameters  of  ionosphere 
profiles  from  forward  oblique  soundings,  (2)  Path  loss 
and  the  parameters  by  which  It  Is  affected,  and  (3) 
Natural  disturbances,  irregularities,  and  their  influence 
on  categories  1  and  2.   This  effort  includes  the  observa- 
tion, study,  and  analysis  of  actual  measurements  made 
between  the  RADC  propagation  sites  at  Stockbrldge, 
New  York,  and  Panama,  and  several  Intermediary  sites 
located  between  the  two  end  points.    Vertical,  forward, 
and  backscatter  bidirectional  soundings,  together  with 
data  from  a  coordinated  high  resolution  amplitude  and 
relative  time  shift  measuring  system,  are  employed 
for  use  In  the  study.   The  report  describes  the  progress 
made  to  date  In  several  categories  listed  above.   The 
initial  effort  required  in  preparation  for  the  study  is 
covered.  Including  the  preparatory  technique  for  ex- 
tracting Information  on  oblique  lonograms,  equipment 
preparation,  calibration  of  systems,  and  the  study  of 
refraction  and  ground  effects  related  to  the  path  loss 
investigation.   The  report  also  describes  the  observa- 
tion periods  thus  far  and  the  nature  of  the  Ionosphere 
during  these  periods.   (Author) 


AD-604  159  Dlv.    2 

OTS  Prices:  HC  $4.00/MF  $0.76 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  RADL\TIVE  OPACITY  OF  STELLAR  MATTER, 

Doctoral  thesis, 

by  Harold  Zirin.   Dec  52,  lUp   P-361 

Unclassified  report 

Descriptors:  (*Star8,  Optical  properties),  (•Optical 
properties.  Stars),  Electrons,  Light  transmission. 
Magnetic  fields.  Absorption  Scattering,  Emisslvlty, 
Ionization,  Gases,  Convection,  Differential  equations. 
Integral,  Integration,  Bessel  functions,  Hamiltonlan, 
Quantum  mechanics,  Quantum  statistics,  Aatrophysica. 

Contents:  the  opacity  problem  (previous  assaults  on  the 
barrier,  outline  of  the  calculation  of  opacity  tables); 
wave  functions  (wave  functions  of  free  electrons,  the  c«m- 
putation  of  free  electron  wave  funtlons,  bound  states); 
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self-oonslstent  fields  (the  fermi-dirac  stattstics.  the 
self-coQslstend  field,  the  exchange  potential);  the  opacity 
(determination  of  absorption  coefficients  aix)  the  roB- 
aeland  mean  opacity,  ccMiclusioas'  astrophj^loal 
ImpUcationB). 


AD-604  169 
OTS  Prices: 


DlT.   a.  30 
HC  $S.00/MF  $1.00 


I'L 


Technltrol  Engineering  Co.,  Philadelphia. 
COORDINATE  TRANSFORMATION, 
by  F.  H.  CoUlns.  Sep  63.  162p 
Contract  Nonrl907  00 
NAVTRADEVCEN  1907  7316 

UBeli4*tttod  report 

Descriptors:  ('Maps.  Transformations),  fTrans- 
formations.  Maps),  Printed  circuits.  Magnetic  tape. 
Scanning,  Computers,  Platters,  Programi^^ing 
(Computers). 

A  study  was  conducted  to  determine  the  mathematical 
processes  required  for  the  transformation  of  a  source 
map  of  one  projection  Into  another  map  of  a  different  pro- 
jection via  an  electronic  system  concept.   The  projectfons 
considered  for  this  study  were  two  of  the  more  popular 
ones  being  used  quite  frequently  by  various  mapping 
agencies  today,  the  Mercator  projection  and  the  Lambert 
conformal  projection.    The  study  entailed  two  type  trans- 
formations: one  being  a  projection  grid  transformation 
and  the  otl>er  being  an  outline  map  of  the  United  States 
being  transformed.   Both  transformatfons  showed  accu- 
racy to  within  one  hundreth  of  an  inch.    The  conclusions 
arrived  at  were  that  If  a  need  for  such  tranirformattons 
arose,  no  matter  what  projections  involved,  the  system 
concept  could  be  utilized  and  a  map  transformation 
could  be  done  automatically.  (Author) 


AD-604  182  Dlv.    2 

OTS  Prices:  HC  $3.00/MF  $0.75 

Harvard  Coll.,  Cambridge,  Mass.  Museum  ]  F 

Comparative  Zoology. 

SOURCE  MATERLVL  OF  THE  WESTERN  nUrTH 

ATLANTIC;  AN  INVENTORY. 

Final  status  rept.  for  1  Jul  60-31  Mar  64, 

by  C.  W.  Thomas  and  C.  P.  Backman.   31  M*r  64,  64p 

Contract  Nonrl86€  47,  Proj.  NRlOl  727 

Unclaasified  report 

In  cooperation  with  the  American  Geographleal  Society. 
Rept.  Is  In  Memorlum,  Capt.  Charles  P.  BtKdunan,  MC, 
U.  S.  Army  (Retired). 

Descrlpton:  (•Naval  research,  Oceaaogriphlc  data), 
(•Oceanographic  data.  Inventory),  (•Atlantic  Ocean, 
Oceanology),  Ocean  bottom  sainpllng,  Oceanographic 
vessels.  Marine  biology.  Marine  geology.  Geography, 
Temperature,  Hydrographic  surveying.  Tables, 
Bibliographies. 

The  Inventory  of  Source  Materials  was  fundamentally 
concerned  with  the  physical  oceanography,  biology  and 
geology  of  the  western  North  Atlantic  continental  shelf 
and  adjacent  waters.  Information  elicited  by  the  Inven- 
tory was  recorded  on  3  x  5-lnch  cards,  which  are  filed 
at  the  Museum  of  Comparative  Zoology.  A  copy  of  the 
Inventory  was  furnished  the  National  Oceanocraphlc 
DaU  Center.   (Author)  " 


AD-604  197  Dlv.    2.  20 

OTS  Prices:  HC  $^.00/MF  $0.50 

Iowa  State  Univ.,  fowa  City. 


ON  THE  RELATIONSHIP  BETWEEN  ABSOLUTE 

SOLAR  COSMIC  RAY  INTENSITY  AND  RIOMETER 

ABSORPTION, 

by  J.  A.  Van  Allen.  W.  C.  Lin.  and  H.  Leinbaok. 

.Mil  64,  4^  SUI-64-29 

Contract  N»oixr93803 

Unclassified  re|KWt 

Descriptors:  (4<;oBmlc  rays.  Absorption).  fSolar 
radiation.  Cosmic  rays).  Atmosphere.  Proton  bombard- 
ment. Alpha  bombardment.  Intensity.  Extraterrestrial 
radio  waves.  Polar  regions.  Nuclear  spectroscopy, 
Scientlflc  satellites. 

A  study  was  made  of  eIgM  separate  solar  cosmic  ray 
events  during  1960  using  (a)  observations  above  the 
atmosphere  by  satellite  E^orer  Vn  of  the  integral  omni- 
directional intensity  of  particles  J  sub  o  (E  >  E  sub  o), 
where  E  sub  o  Is  30  MeV  for  protons  and  120  MeV  for 
alpha  particles;  and  (b)  correspooding  riometer  values 
of  atmospheric  absorption  A  of  cosmic  radio  noise  at 
27.6  mc/sec  from  College  and  Thule  stations.   R  is 
concluded  that  atmospheric  absorption  over  the  polar 
caps  Is  often  due  predominantly  to  protons  of  energy 
less  than  30  MeV  and/or  to  alpha  particles  of  energy 
less  than  120  MeV;  and  that  the  spectral  form  In  the 
vicinity  of  tttese  values  of  energy  varies  greatly  from 
event  to  event  and  tends  to  remain  about  the  same  or 
to  become  steeper  (softer)  with  increasing  time  during 
a  given  event.   (Author) 


AD-604  349  Dlv.    2,  4.  25 

OTS  Prices:  HC  $0,50/MF  $0.50 

Naval  Research  Lab.,  Washington,  D.  C. 
PHYSICAL  AND  CHEMICAL  PARAMETERS 
AFFECTING  THE  DAMPING  OF  CAPILLARY  WATER 
WAVES  BY  MONOMOLECULAR  LAYERS  OF 
ORGANIC  MATERIALS. 
Interim  refl, 

by  W.  D.  Garrett.   30  Jul  64,  ISp 
NRL  6114 

Unclassified  report 

Descriptors:   (*Water  waves.  Damping),  (•Mono- 
molecular  films.  Water  waves),  (•Surface-active 
substances,  Monomolecular  films).  Organic  materials. 
Physical  properties.  Chemical  properties.  Compres- 
sive properties.  Pressure,  Surface  area.  Phase  studies. 
Ocean  waves.  Frequency. 

The  wave-damping  action  of  chemically  pure,  as  well 
as  naturally  occurring  substances,  was  studied  under 
controlled  laboratory  conditions  using  mechanically 
generated  transverse  water  waves.   The  decay  constant 
or  damping  coefficient  was  shown  to  Increase  abrvq>tly 
at  film  pressures  of  less  than  one  dyne/cm  to  a  maxi- 
mum value  and  to  remain  relatively  constant  as  film 
pressure  is  Increased  further.   The  onset  of  the  damp- 
ing effect  was  closely  related  to  major  changes  in  the 
compressibility  of  tlie  adsorbed  Insoluble  monolayer. 
The  damping  coefficient  for  insoluble  monolayers  was 
independent  of  the  initial  wave  amplitude  but  was 
linearly  dependent  upon  the  frequei>cy.   Plots  of  the 
damping  coefficient  (k)  versus  molecular  area  at 
several  frequencies  indicated  that  the  abn4>t  damping 
coefficient  increase  was  a  function  of  monolayer  com- 
pressibility and  not  frequency,  although  k  attained  a 
higher  maximum  value  at  larger  frequencies.  (Author) 


AD-604  255  Dlv.    2,  19 

OTS  Prices:  HC  $2.00/MF  $0.50 

Army  Electronics  Labs.,  Fort  Monnjouth,  N.  J. 
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CORRELATION  BETWEEN  ATMOSPHERIC  BACK- 
SCATTERING  AND  METEOROLOGICAL  VISUAL 
RANGE. 

by  Robert  W.  Fenn.    Jun  64.  26p 
Task  lAO  11001B021  13 
USAEL  TRMSl 

Unclassified  report 

Oescriptot^:   (•Atmosphere.  Scattering),  (*Vl8lblllty, 
Meterolo^cal  parameters),  (*Llght  signals,  Scattering), 
Haze.  Particle  size,  Aerosols,  Optical  properties. 
Humidity,  >Vapor  pressure,  Light  transmission. 
Attenuation,  Intensity.  Water  vapor.  Fog,  Clouds. 

On  the  basis  of  present  knowledge  of  the  distribution  of 
natural  haze  particles  in  the  atnaospbere,  the  relation  be- 
tween the  back-scatter  intensity  and  the  visual  range  on 
the  extinction  coefficient  has  been  analyzed.   It  can  be 
shown  that  the  various  processes  which  cause  the  changes 
in  visibility  (increasing  haze-particle  number,  change  in 
haze  particle-size  distribution,  etc.)  result  in  rather 
different  back-scatter  conditions.   Therefore,  it  cannot 
be  expected  that  a  unique  relation  between  visibility  and 
back-scatter  signal  can  be  found.   A  relation,  visibility 
=  f (back-scatter  signal),  with  useful  accuracy  can  be 
established  only  for  specific  atmospheric  conditions; 
this  relation,  however,  may  be  characteristic  for  cer- 
tain geographical  areas.   These  conclusions,  derived 
from  natural  aerosol  distributions  and  processes,  are 
found  to  be  in  agreement  with  some  published  empirical 
data  on  scattering  and  visibility  correlation.  (Author) 


AD-604  270  Dlv.    2 

OTS  Prices:  HC  $3.00/MF  $0.76 

Geophysical  Sciences  Lab.,  New  York  Univ.,  N.  Y. 
THIRD  ORDER  STEADY  STATE  SOLUTIONS  FOR 
INTERSECTING  TRAINS  OF  GRAVITY  WAVES, 
by  Willard  J.  Pierson,  Jr.    Aug  64,  86p   GSL-64-3 
Contract  Nonr28S  57 

Unclassified  report 

Descriptors:   (*Gravity,  Mechanical  waves),  (*Water 
waves.  Gravity),  Surface  tension.  Trigonometry, 
Equations. 

Third  order  steady  state  solutions  for  Intersecting 
trains  of  two  or  three  (and  more)  gravity  waves  are 
found.   Potential  and  kinetic  energy  does  not  transfer 
from  two  (or  three)  waves  with  special  vector  wave  num- 
ber characteristics  to  a  new  wave  that  increases  in  am- 
plitude.  Such  singular  solutions  are  eliminated  by  pro- 
moting third  order  terms  nominally  to  first  order  and 
correcting  tbe  wave  frequencies  by  additional  second 
order  terms.    A  body  of  theoretical  work  on  this  sub- 
ject is  shown  to  be  wrong  as  it  is  based  on  the  assump- 
tion that  such  steady  state  solutions  do  not  exist. 
Additional  contradictions  between  these  results  and  re- 
stilts  of  others  are  pointed  out.   Suggestions  for  further 
work  are  given  In  connection  with  this  extremely  diffi- 
cult problem.   An  appendix  describes  a  computer 
program  that  was  written  to  help  do  the  algebra 
associated  with  this  problem.  (AutlK>r) 
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3.  Chemical  Warfare  E<|ulpment  and 
Materials 


AD-603  644  Div.    3 

OTS  Prices:  HC  $2.00/MF  $0.50 

Stanford  Research  Inst,  Menfo  Park,  CUlf. 

RESEARCH  STUDIES  ON  THE  USSEMIKATICN  OF 

SOLID  AND  UQUID  AGENTS. 

Quarterly  progress  rept.  no.  1,  1  ^r-3i>  Jun  64, 

by  L  O.  Poppoff.   7  Jul  64,  3»p 

Contract  DA18  035AMC122A,  Pro].  PAU4900 

Unclassified  report 

Deacr^tors:  (*Chemlcal  warfare  agent*.  Distribution), 
(•Aerosols,  Chemical  warfare  agents).  Aerosol 
generators,  Explosions,  Pyrotechnics,  Supersonic 
dlffusers.  Wind,  Pollen,  Electrostatics,  Encapsulation, 
Powders,  Oxldatfon,  Pyrolysis,  HydrotysU,  Drops, 
Ignition,  Deflagration,  Nucleatfon. 

Current  status  is  discussed  of  a  researob  program 
designed  to  provide  fundamental  Informatfon  regarding 
the  processes  involved  in  the  dlsseminatfon  of  chemical 
agents.   The  scope  and  dlrectfon  of  the  program  are 
described.    Specific  subject  areas  covered  are:   (1)  Ex- 
pfoslve,  thermal,  ultrasonic  and  electrostatic  aerosol 
productfon  processes,  (2)  material  treatment  by 
encapsulation  and  coating  techniques,  (3)  aerosol 
degradatfon  by  pyrolytlc.  oxidative,  hydrolytlc. 
pyrolytic  and  combustton  processes.    (Author) 


AD-603  661  Div.   3.  13.  18 

OTS  Prices:  HC  $4.00/MF  $0.75 

LlttOD  Systems,  Inc..  St.  Paul.  Minn. 

COLLECTIVE  PROTECTION  FOR  COMSAT  FIELD 

STRUCTURES. 

Bimonthly  progress  rept.  no.  6,  1  May-30  Jun  64, 

by  M.  I.  Landsberg.    15  Jul  64,  120p   LSI-2594 

Contract  DAIS  108AMC214A 

UoolaBaifled  report 

Descriptors:  ('Shelters,  Safety),  (*Bio]iqgioal  warfare. 
Armed  forces  research),  (*DecontamiiMtlon,  Biological 
warfare  agents).  Bacterial  aerosols,  Control  systems. 
Environmental  tests.  Cooling  and  ventilating  equip- 
ment. Adheslves.  Medical  research.  Protective  cover- 
ings. Textiles,  Plastic  coatings.  Tents,  Fluid  dynamic 
properties.  Purification. 


Decontamination  and  protection  studies 

Enviitinmental  control  systems 

Material  studies 

Liner  and  airtock  designs 

CB  pods 

Pert  program. 


AD-604  093  Dlv.   3 

OTS  Prices:  HC  $1.00/MF  $0.50 


Southern  Research  Inst.,  Birmingham,  Ala. 
DESIGN  STUDY  TO  DEVELOP  INSTRUMENTATION 
FOR  FIELD  EVALUATION  OF  CHEMICAL  AGENTS. 
Bi-oionthly  progress  rept.  for  Jun-Jul 
by  Alvln  N.  Bird,  Jr.    20  Aug  64,  14p 
SRIB-692e-1455-XVm 
Contract  DA18  108AMC3aA 

Unidassified  rq»it 


Oeacrlptors:  (*Chemloal  warfare  agentla,  Inatnimenta- 
tlon),  (•Television  cameras.  Gas  detectors),  (•Electro- 


lytic cells.  Gas  detectors),  Aerosols,  G  agents, 
V  agents.  Counting  methods.  Circuits,  Flash  lamps. 
Gels,  Coatings,  Oximes,  Hydrogen  conqxxmds. 
Cyanides,  Meters. 

Efforts  were  devoted  to  construction  of  the  laboratory 
model  flash-television  particle  counter  and  a  wheel- 
shaped  oxlme-electrochemlcal  cell.   Both  the  counter 
and  the  wheel-type  cell  were  described  in  AD-600  982. 
The  parUcle  counter  is  complete  except  for  the  flash 
lamp  power  supply.   The  wheel  cell  was  tested  with 
HCN  and  a  mechanism  was  designed  for  coating  the 
ceU  with  oxime.   The  report  describes  the  plans  for 
evaluation  of  the  counter,  the  results  of  the  test  of  the 
wheel  cell  and  the  plans  for  the  development  of  the 
electro-chemical  agent  meter.    (Author) 


AD-604  110  Dlv.    3 

OTS  Prices:  HC  $4.00/MF  $0.76 

Dalmo  Victor  Co.,  Belmont,  Calif. 
DESIGN  AND  CONSTRUCTION  OF  SPIRT  (SHORT      ' 
PATH  INFRARED)  INSTRUMENTATION. 
Bimonthly  progress  rept.  no.  1,  28  May-24  Jul  64, 
by  F.  J.  Berg.    28  Jul  64,  112p   DV-R-2976-3500 
Contract  DA18  035AMC129  A 

Unclassified  report 

Descriptors:  (•Gas  detectors.  Infrared  equipment), 
(•Infrared  equipment.  Gas  detectors).  Instrumentation, 
G  agents.  Vapors,  Infrared  transmitters.  Infrared  re- 
ceivers. Infrared  radiation,  Absorption,  Measurement, 
Design,  Airborne,  Performance  (Engineering), 
Slgnal-to-noise  ratto,  Servomechanisms,  Band-pass 
filters. 

This  report  presente  a  ftmctlonal  and  analytical  descr^ 
tlon  of  the  prototype  SPIRT  instrument.   Several  alter- 
nate approaches  have  been  studied.   From  the  studies,  a 
system  design  has  been  selected  which  best  meete  the 
contract  requirements.   An  analog  computer  simulation 
of  tbe  system  has  been  performed.   Much  of  the  system 
has  been  breadboarded,  and  design  details  have  been 
completed  in  many  areas.   (Author) 


AD-604  116  Dlv.   3.  4.  14 

OTS  Prices:  HC  $2.00/MF  $0.50 

West  ViiTglnia  Pulp  and  Paper  Co.,  New  York. 

ADSORPTION-DESORPTION  PROPERTIES  OF 

SORBENTS. 

Bimonthly  progress  rept.  no.  4,  19  May-18  Jul  64, 

by  A.  W.  Loven  and  F.  J.  Vermillton.   4  Aug  64,  39p 

Contract  DA18  035AMC106A 

Unclassified  report 

Descriptors:  (•Chemical  warfare  agento,  Adsorptton). 
(•Adsorption.  Materials),  (•Carbon,  Adsorptton),  Fibers, 
Rayon,  Viscose,  Charcoal,  Coal,  Porosity,  Nitrogen, 
Organic  phosphorus  compounds.  Thermodynamics, 
Hysteresis,  Separation,  Test  methods. 

Equilibrium  adsorption  data  is  reported  for  activated 
carbons  of  interest  as  chemical  agent  sorbents.   Mea- 
surements were  made  with  nitrogen  at  low  temperature 
and  with  dimethyl  methjdphosphonate,  DMMP.  at  25  and 
4ac.   The  sorbents  studied  include  activated  carbon 
fibers  made  from  Fortlsan  and  viscose  rayon,  aon^e 
highly  activated  coconut  shell  charcoal,  and  a  coal -base 
carbon.  The  nitrogen  data  was  combined  with  mercury 
poroslmeter  measuremente  to  give  the  total  pore  vol- 
ume distributions  from  10  to  100,O0OA  radius.   Both 
carbon  fibers  show  a  greater  proportton  of  volume  in 
pores  less  than  lOA  than  the  other  carbons.   Isosteric 
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hr^ts  of  afdaorptton  of  DMMP  on  ttae  carbon  fibers  and 
the  coal-base  carbon  are  reported.   R  Is  suggested 
Uut  tbe  hysteresis  In  the  DUMP  systems  Is  the  result 
oi  the  s«q)erpo8itlon  of  two  phenomena,  one  the  type 


seen  in  nitrogen  adaorption  ftntailtng  loop  cloaure  and 
0»  other  an  eftect  extwirtlng  to  lower  pressures. 
Results  of  some  desorptlon  measurements  with  DUMP 
are  discussed.  (Author) 
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Westlngbouse  Research  Labs.,  Pittsburgh,  Pa. 

TTUDY  AND  EXPERIMENTAL  WORK  ON  ATOMIC 

COLLISION  PROCESSES  OCCURRING  tN  ATMOSPHERIC 

OASES. 

Technical  progress  letter  no.  39.  1  Apr*30  Jun  64, 

by  A.  V.  Phelps.    30  Jun  63,  5p,  WRL-64-928>113-M5 

Contract  AF29  601  6271,  Proj.  7611 

Unclassified  repoxl 

Descriptors:  (*Atomospbere,  Chemical  reactions), 
(*Oxyg«n,  Ionization),  (*Water  vapor,  lonltation), 
Electrons,  Ions,  Recomblnatloo  reacttons.  Gases,  Xeooii, 
Nitrogen. 

Hesearoh  progress  in  tbe  following  fields  is  summarised: 
electron-positive  Ion  recombination:  electron  attachment 
in  02  and  02-H20  mixtures:  attachment  and  detachment  in 
0-02  mixtures. 
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OTS  Prices:  HC  12.00/MF  |0.U 

California  Univ.,  Davis. 

INFORMAL  PHOTOCHEMITrRT  CONttRENCB  («tb): 

ABSTRACTS  OF  PAPERS  PRESENTB^^  JUNE  15-17.  1964, 

Final  rept., 

by  David  H.  Volman.   15  Ail  64,  41p 

Grant  DA  ARO  D31  124G603,  Pro].  4ft44C 

AROD  4544:1 

UtaolasalflMi  report 

Deaortptors:  (*Photooheml«try,  Symj^la),  Reports, 
Abatraoting,  Bibllographlea. 


i^Motaof 


Abatraots  from  33  papers  on  various 
photochemistry  are  praaentad. 
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Noyea  Chemical  Lab.,  Univ.  of  Illiooia,  UitMuaa. 

AN  NMR  STUDY  OF  THE  PBOTOLYSU  KINETICS  OF 

GLYCINE. 

Technical  rept.  ix>.  72, 

by  M.  Sbeinblatt  and  H.  S.  Outowaky.   28  May  64.  30p 

Contract  NoBrl8M  13.  Pro).  NR051  21$ 

Unclaaaifled  rqiort 

Supported  in  part  by  tite  National  InatltUea  of  Health 
and  the  National  Science  Foundatkn;  prepared  for 
publication  in  tbe  Journal  of  ttte  Amertom  Cbemloal 
Society.  II 

Descriptors:  (* Amino  acids.  Reaction  kinetics). 
Deoompoaitioa.  Nuclear  magnetic  resonance.  Protons, 
Bxohai^  reactlona,  Aold-baae  equilibria,  pH,  Amlnea. 
Bslars.  i 

Tlia  eotohanfa  of  protooa  between  the  ateino  group  of 
glycine  and  a<iueous  solvent  was  investigated  by  means  c< 
Its  effect  upon  the  proton  high  reaolutloo  n.m.r.  q>ectrum  of 
tbe  methylene  group.   Tbe  mean  lifetlaie  between  excdianges 
of  protooa  in  the  NH3('f)  group  was  measured  at  room 
temperature  as  a  functloo  of  i^yciae  concentration  and  of 
hydrogen  ion  oooceotratlOB.   Similar  sludiea  were  made 
of  the  glycine  metbly  eater.   Several  ascbaniama 
contributing  to  the  exchange  proved  tolfee  aeparable  by 
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means  of  the  changes  in  mean  lifetime  with  pH  and 
glycine  or  eater  concentration,  and  rate  constants  were 
obtained  for  the  reactions.   A  brief  comparison  of  these 
results  with  those  obtained  for  other  amino  acids  and  for 
simple  amines  indicates  that  tbe  proton  exchange  mechanism 
tor  positively  charged  amino  gRMq>s  in  strongly  acidic  sotutloiis 
are  tbe  same  for  the  several  types  of  such  systems 
studied  so  far.   (Author) 
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Air  Force  Inst,  of  Teob.,  Wilght-PattersoD  AFB,  Ohio. 

RAIXOLYSIS  OF  PROPANE  AT  LOW  CONVERSION. 

Master's  thesis, 

by  Norman  Keltfa  Blocker.   Aug  64,  66p 

AFIT  ONB/Ftays/64  2 

Unclassified  report 

Descriptors:  (* Aliphatic  compounds.  Radiation  chemis- 
try). (^Radiation  chemistry.  Aliphatic  compounds). 
Hydrocarbons,  Purification,  Decomposition,  Chromato- 
graphic analysis,  Alkenes,  Synthesis  (Chemistry), 
Particle  accelerators. 

Low  conversion  studies  at  Ha  radloljrsis  at  propane 
were  performed  by  tite  use  of  a  technique  which  was 
developed  to  satisfy  tbe  stringent  requirements  of  purity 
and  trace  analysis  capability.   The  calculated  G  value  for 
ethane  in  the  low  conversioa  regioo  was  1.95.   All  other 
product  yields  were  determined  relative  to  this  value. 
Significant  Increases  in  yields  for  propylene  and  ethylene 
were  observed  as  the  degree  of  ocnversian  was  decreased 
from  2.6  to  0.0045  per  cent.   These  increases  were 
attributed  to  the  absence  of  Internal  scavenging  reactioDS 
involving  hydrogen  atom  attack  on  these  products.   A 
decrease  in  the  yield  of  2,3  dlmetbylbutane  was 
accompanied  by  an  Increase  In  the  yields  of  methane  and 
ethane  as  the  conversion  was  increased  from  0.05  to  1.00 
per  cent.  It  was  concluded  that  the  Initial  yields  tor  tbe 
radiolysls  products  were  represented  by  ttie  product 
yields  at  the  lowest  degree  of  conversion.  (Author) 
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Air  Force  Inst,  of  Tech.,  Wright-Patterson  AFB.  Oh\o. 

RE-EXAMINATION  OF  THE  LUMINESCENT  PROPERTIES 

OF  THE  MIXED  PHENYL-  AND  P-BIPHENYLYL  SILANES. 

Master's  thesis. 

by  Edward  A.  Peterson.  May  64,  208p 

AFIT  OSP/Phys/64  U 

Unclassified  rq»rt 

Descriptors:  (*Sllanes.  Fluorescence),  (*FInoresceaoe. 
Sllanes),  Pho^pborescent  materials,  ailiconw  plastics. 
Inqurities,  Molecular  structure.  Absoiptba  spectrum. 
Scintillation  oounters. 

Some  luminescent  properties  of  the  tetraaiyl  sllane 
family  ooiX4>osed  of  tetraphenyl  sllane,  trlphenyl-p- 
Uphenylyl  sllane  (SHane  I),  dipheoyl-dl-p-b^ilMnylyl 
sllane  (Silane  II),  pbeoyl-tri-p-Upbenylyl  sllane  (Sllane  HQ, 
and  tetra-p-bipheoylyi  sllane  (Sllane  IV)  were  re-examined 
to  determine  the  efltet  of  a  p-quaterphenyl  inqurity  on  the 
luminescent  properties  previously  reported.  Molar 
extinction  ooefOcleot  calculations  indicate  tiiat  tbe  p- 
blphenylyl-substitutad  sllanes  absorb  light  in  direct  pro- 
portion to  the  number  at  p-b^ihenylyl  molecules  attached  to 
the  silloon  atom.   Tbe  abaoziitlDn  apeotra  are  apparently 
not  affected  by  the  p-quateipbeoyl  impurity.   The  visible 
fluoreacence  previoualy  reported  for  tlie  p-ULphenylyl 
ailaaea  wma  found  to  be  due  to  the  p-quaterpbenyl  impurity. 
Pure  silaaes  I,  n,  m,  and  IV  have  fluorescence  emission 
In  the  310-3a0  millimicron  region.   Phosphorescence  in  the 
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region  425-500  mlUlmlcroos  wafl  observed  for  SUanes  I,  II, 
and  m.   Mean  lifetimes  of  2.5  seconds  for  Sllane  I,  and  2.0 
seconds  for  SlUnes  II  and  in  were  calculated.  (Authoi) 
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Rocket  Research  Lab.,  Ohio  State  Univ.,  Columbus. 

THE  CONSTANT  PRESSURE  DECOMPOSITION  OF 

NITROUS  OXIDE.  NaO  *  .88N2  AND  NaO  *  AIR  MIXTURES 

AT  11.2  ATMOSPHERES  AND  INITIAL  TEMPERATURES 

FROM  772  TO  1233K. 

Interim  technical  documentary  rept., 

by  J.  R.  Nicholson,  E.  S.  Flshbume.  and  R.  Edse. 

Jun  64,  54p 

Contract  AF33  657  8951,  PioJ.  7065.  Task  706501 

ARL64  107 

Unclassified  report 

Descriptors:  ('Nitrogen  compounds,  Oxides). 
(•Pyrolysis,  Nitrogen  compounds).  Nitrogen,  Air. 
Decomposition,  Reaction  kinetics.  Chromatographic 
analysis,  Absorption  spectrum.  Gas  flow.  Atmosphere 
entry.  Hypersonic  wind  tunnels. 

The  thermal  decomposition  of  N20.  N20  ■*■  .88N2,  and 
N20  -f  air  was  investigated  in  a  flowing  system.   These 
studies  were  conducted  at  11.2  atmospheres  over  the 
temperature  range  from  772K  to  1233K,  and  total 
flow  rates  from  1.0  to  3.76  liters/sec.   Total  residence 
times  in  the  heated  section  range  from  approximately 
.1  to  2.5  sec.    A  maximum  reacted  gas  temperature  of 
1588K  was  obtained.    Chromatographic  analysis  of  the 
products  of  decomposition  showed  that  the  maxlmimi 
nitrogen  dioxide  yield  was  4.44%  for  the  N20  *  air  mixture 
5.09%  for  the  N20  >  .88N2,  mixture,  7.55%  for  ttie  pure  NaO 
decomposition.   Spectrographlc  observations  of  the  emitted 
radiation  from  the  decomposition  reactions  showed  the  presence 
of  nitrogen  dioxide  in  the  reaction.   Nitrogen  dioxide 
absorption  bands  were  found.   There  was  no  evidence 
of  any  discrete  bands  in  emission.   (Author) 
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Noyes  Chemical  Lab.,  Univ.  of  Illinois,  Uibana. 

ELECTRON  COUPLING  OF  NUCLEAR  SPINS. 

Vm.    TEMPERATURE  DEPENDENCE  OF  JFF  IN 

2-FLUOROBEN  ZOTRIFLUORIDES. 

Technical  rept.  no.  73, 

by  J.  Jonu:!  and  H.  S.  Gutowsky.    27  Jul  64.  Sip 

Contract  Nonrl834  13,  ProJ.  NR051  215 

Unclassified  report 

Descr^>tors:  (*  Fluorine  compounds,  Halogenated 
hydrocarbons),  (*Ha]ogenated  hydrocarbons.  Nuclear 
spins).  (*Nuclear  spins,  Halogenated  halocarbons). 
Aromatic  compounds.  Fluorides,  Atomic  orbitals. 
Molecular  Isomerism,  Thermochemistry,  Chlorides, 
Iodides,  Protons,  Nuclear  magnetic  re8<»ance. 

The  F-F  coupling  constant  between  the  CF3  group 
and  the  fluorine  atom  at  the  2-position  was  measured  and 
found  to  have  an  appreciable  temperature  dependence 
In  several  2-F,  6-X-benzotrlfIuo rides.   The  magnitude  of 
the  coupling  constant  and  the  direction  of  its  change  with 
temperature  is  consistent  with  the  existence  of  two 
different  rotational  conformations  of  the  CF3  group, 
whose  relative  stability  depends  upon  the  balance  of 
repulsive  sterlc  interactions  between  the  CF3  group 
and  the  2-  and  6-sub8tituents.   These  results  were 
supported  and  extended  by  measurements  of  the  fluorine 
chemical  shifts  for  the  CF3  and  2-F,  both  of  which  move 
downfield  with  Increasing  temperature.   An  approximate 
analysis  of  the  tenoperature  dependence  of  the  coupling 


jonstant  Indicates  that  the  energy  abUt  is  about  1  koal 
for  X  •  H.  CI,  and  I;  however,  the  stable  orientation  of 
the  CF3  group  Is  rotated  by  60  degrees  in  the  6-Cl  and 
6-1  derivatives  from  that  In  the  6-H.   Values  are 
reported  for  the  long  range  F-F  and  F-H  coupling  between 
the  CF3  groiqi  and  fluorines  and  protons  at  the  meta 
and  para  positions  in  several  benaotrlflnorldes. 
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Dow  Chemical  Co.,  Midland,  Mich. 

OBSERVATION  AND  KINETIC  INVESTK3ATION  OF  THE 

NF  AND  NF2  RADICALS. 

Technical  rept., 

by  R.  W.  Dlesen.    27  Jul  64,  6p   AR-lS-64 

Contract  Nonr3814  00 

Unclassified  report 

Descriptors:  (*Nltrogen  compounds.  Fluorides), 
(*Free  radicals,  Chemical  reactions).  Decomposition, 
Reaction  kinetics.  Shock  tub^s,  Thennochemlstiy. 

The  NF2  radical  (along  with  NF,  F.  and  N2)  was  obtained 
from  very  dilute  N2F4  by  high-temperature  (2200-3000K) 
shock-tube  methods.  The  mechanism  and  kinetics  of  the 
decomposition  of  the  radical  were  determined. 
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THERMODYNAMIC  FUNCTIONS  OF  HAFNIUM  HALIDBS, 

by  A.  M.  Aleksandrovskaya,  L  I.  Godnev,-  and 

A.  S.  Sverdlln.   9  Jul  64,  7p 

FTD  TT64  457;  TT  64  71187 

Unclassified  report 

Unedited  rough  draft  trans,  of  Izvestlya  Vysshlkh 
Uchebnykh  Zavedenil.    Khlmlya  1  Khlmlcheskaya 
Tekhnologiya  (USSR)  1963,  v.  6,  no.  1,  p.  165-166. 

Descriptors:  (*Hafnlum  compounds,  Halides). 
('Refractory  materials.  Thermodynamics).  Bromides, 
Chlorides,  Iodides,  Chemical  bonds,  Thermal  properties. 
Enthalpy,  Specific  heat.  Entropy,  Functions,  USSR. 

The  molecular  heat  capacities,  entropies,  referred 
isobar-lsothermic  potentials,  and  referred  enOialpies  are 
given  for  HfC14.  HfBr4,  and  Hfl4  at  298. 2K  and  at 
100-degree  intervals  between  300  and  1500K.   The 
calculations  were  based  on  the  norm<U  oscillation 
frequoicies  and  interatomic  Intervals  of  the  compoun(*s 
In  question. 

AD-603  678  Dlv.   4 

OTS  Prices:  HC  $6.00/MF  $1.25 
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AN  INFRARED  STUDY  OF  THE  EFFECT  OF  SOLVENT 

ON  THE  Si-H  STRETCHING  VIBRATION. 

Master's  thesis, 

by  William  A.  Swansiger.   May  64.  231p 

AFIT  GNE/Phy8/64  17 

UDclasstfled  report 

We  regret  that  legibility  of  this  document  Is  in  part 
unsatisfactory.   Reproduction  has  been  made  from  best 
available  copy. 

Descriptors:  (*Sllanes,  Chemical  Bonds),  Infrared 
q)eotroscopy.  Absorption  spectrum.  Organic  solvents. 
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Dielectric  properties.  Refractive  index.  Viscosity, 
Thermochemistry. 


i 


The  effect  of  solvents  on  the  Si-H  stretching  vibration 
occurring  at  approximately  4.7  microns  Was  studied. 
Forty-four  different  solvents,  ranging  from  1.8  to  40 
in  dielectric  constant,  and  five  silanes  were  studied. 
The  silanes  were  triethyl  sllane,  trtcyclohexyl  sllane, 
diphenyl  methyl  sllane,  trlphenyl  sllane,  and  trlbenzyl 
sllane.   Trlphenyl  sllane  and  diphenyl  methyl  sllane  were 
studied  extensively  In  the  paraffins  (pentane  to 
hexadecane  plus  paraffin  oil).   It  was  concluded  that 
solvent  effects,  even  in  the  case  of  the  non-hydrogen 
bonded  Si-H  group,  are  the  result  of  many  Interactions, 
both  specific  and  non-specific,  and  that  no  relationship 
exists  which  can  satisfactorily  correlate  Infrared  shifts 
with  any  property  or  properties  of  the  solvent  alone.    A 
consideration  of  specific  solute- solvent  Interactions 
appears  to  be  the  most  plausible  way  of  explaining 
Infrared  solvent-Induced  shifts. 
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HIGH  INTENSITY  PHOTOLYSIS  OF  AZO  COMPOUNDS 

AT  3600  A. 

Master's  thesis. 

by  Jack  Oliver  Terry.  May  64.  92p 
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Descriptors:  ('Organic  nitrogen  compounds.  Photo- 
chemistry), ('Photochemistry,  Organic  nitrogen  com- 
pounds), ('Free  radicals.  Reaction  kinetics).  Decomposi- 
tion, Disproportlonatlon,  Recombination  reactions. 
Aliphatic  compounds.  Gases,  Separation.  Chromatographic 
analysis.  Lighting  equipment. 


The  objective  of  the  work  was  to  develop  a  technique  for 
studying  the  relative  rates  of  dlsproportlonation  and  com- 
bination of  unlike  radicals  and  the  first  system  studied  was 
ethyl  -  propyl.   To  obtain  this  value  it  was  necessary  to 
reinvestigate  the  rates  of  disproportlonatlon  and  combina- 
tion of  ethyl  and  propyl  radicals  under  high  Intensity 
conditions.   The  ratios  were  found  to  be  oonstant  with 
pressure  for  aso  ethane  and  azo  propane  photolysis. 
These  ratios  are  0.138  ±  0.009  for  ethyl  and  0.142  i  0.015 
for  propyl  radicals.   The  cross  disproportlonatlon  to  com- 
bination ratios  were  found  to  be  0.045  ±  0.012  for  ethylene  + 
propane  and  0.049  *  0.016  for  ethane  -f  propylene.   In 
addition  to  the  ratios  of  rate  constants,  the  quantum  jrlelds 
of  decomposition  were  studied  as  a  function  of  pressure  of 
the  azo  compounds.   Based  on  the  analytical  results  and  the 
quantum  yields,  reaction  mechanisms  for  the  decomposition 
of  the  azo  compounds  under  high  Intensity  conditions  were 
postulated.  (Author) 
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SYNTHESIS  OF  CYCLOALKANONE  ALKTLHYDRAZONES 

AND  FACTORS  INFLUENCINO  ISOMERI^ATION  TO  CY- 

CLOALKANE  AZO  ALKANES. 

Master's  thesis, 
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Descriptors:  CHydracones,  Synthesis  (Chemistry)), 
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(Infrared),  Spectra  (Visible  and  Ultraviolet).  Absorption 
spectrum. 

A  chemical  equilibrium  has  been  Indicated  to  exist  be- 
tween cycloalkanone  alkylhydrazones  and  cycloalkane  azo 
alkanes.   One  factor,  bond  angle  strain,  was  proposed  to 
have  an  effect  on  the  equilibrium  composition  of  the  hydra- 
zone-azo  Isomers.  Consequently,  cyclic  compounds  which 
had  various  Internal  bond  angles  were  used  in  this  Investiga- 
tion.  The  results  of  this  study  indicate  that  the  effect  of 
bond  angle  strain  indeed  is  a  factor  in  the  percentage  of  hy- 
drazone  contained  In  the  equilibrated  samples  of  originally 
pure  azoalkanes.   The  cycloalkanone  alkylhydrazones  were 
synthesized  by  the  condensation  reaction  of  cyclopentanone, 
cyclohextmone,  cycloheptanone,  and  cyclooctanone  with 
methylhydrazlne.   The  hydrazones  were  refluxed  over  KOH 
to  isomerize  to  the  corresponding  cycloalkane  azo  alkanes. 
The  physical  properties  reported  Include  boiling  point,  re- 
fractive index,  infra-red  absorption  spectra,  and  ultra-vio- 
let absorption  spectra.   The  ecpiilibrliun  composition  was 
determined  with  the  use  of  ultra-violet  spectroanalyses. 
(Author) 
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STUDY  OF  THE  PHOTOCATALYZED  DECOMPOSITION  OF 
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Descriptors:  ('Photochemistry,  Water),  ('Water, 
Decomposition),  (*Atomlc  energy  levels.  Organic  com- 
po«inds).  Catalysts,  Iron  compounds,  Sulfates,  Sulfuric 
acid.  Hydrogen,  Oxygen,  Aromatic  compounds.  Amines, 
Aldehydes,  Carboxyllc  acids,  Nitrobenzenes,  Solvents, 
Ultraviolet  spectroscopy.  Absorption  spectrum.  Molecular 
structure.  Chemical  bonds. 

Gross  and  net  quantum  yield  measurements  were  made 
for  the  photochemical  conversion  by  light  of  2537  A  of  up  to 
1.4%  of  the  ferrous  to  ferric  sulfate  and  of  the  accompanying 
production  of  gaseous  H2  in  aqueous  H2S04  at  2SC;   The 
data  support  the  hypothesis  that  in  solution  2M  or  less  in 
dilute  H2S04,  FeS04  exists  mostly  as  ion  pairs  which  In 
6.0  M  H2S04  are  partly  replaced  by  contact  type  FeS04 
complexes.    The  ultraviolet  absorption  spectra  of  aniline, 
nitrobenzene,  benzaldehyde  and  benzoic  acid  were  corre- 
lated with  each  other  and  with  that  of  benzene.   The  shifts 
in  the  various  absorption  maxima  brought  about  by  solvents 
of  different  hydrogen  bounding  capability  and  dipole  moment 
were  found  to  follow  a  simple  linear  relationship.    Molecular 
orbital  calculations  are  presented  which  explain  the 
ultraviolet  absorption  spectra  of  aniline,  N-methyl-, 
N-ethyl-,  N,  N  dimethyl-  and  N,  N  diethylanillne.    The  cal- 
culations reveal  that  the  ground  and  six  lowest  excited 
electronic  energy  levels  of  these  compounds  are  mixtures 
of  electronic  configurations  c(Mitributed  by  the  benzene 
group  and  by  charge  transfer  from  the  amino  to  the  phenyl 
grro«4>. 


AD-603  735  Dlv.   4 

OTS  Prices:  HC  $4.00/MF  $0.75 

Stanford  Univ.,  Calif. 

CHEMICAL  APPLICATIONS  OF  NUCLEAR  MAGNETIC 

RESONANCE. 

Final  rept., 

by  Richard  Andrew  Qgg,  Jr. ,  and  James  D.  Ray. 

20  Aug  62,  102p 

Contract  AF49  638  286 
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AFOSR  3473 


Unclassified  report 


Compilation  of  the  written  records  of  R.  A.  Ogg. 
deceased  18  Jun  62. 

Descriptors:  (*Nuclear  magnetic  resonance.  Chemistry), 
(*Nitrogen  compounds.  Nuclear  magnetic  resonance). 
Spectrum  analyzers.  Hydrogen,  Nitrogen,  Fluorine, 
Heat  exchangers.  Nuclear  spins.  Sodium  compounds. 
Nitrites.  Synthesis  (Chemistry),  Reaction  kinetics, 
Molecular  isomerism.  Nitric  acid.  Amides,  Molecular 
structure. 

Contents:  Technical  status  report  no.  1,  May  31,  1958; 
Trip  report.  May  11,  1959;  Renewal  proposal,  Feb.  19  I960; 
Operating  report,  June  29,  1961;  Miniature  glass  heat 
exchanger  for  the  microsecond  range;  Interazione 
magnetica  spin-spin  nello  spettro  a  risonance  nuclear! 
magnetiche  del  formiato  butilico  terzlario;  Hyponitrite, 
alpha-oxyhyponitrite  and  nitroxlte:  structures  and  reactions; 
.\mbiguities  in  inorganic  nitrogen  chemistry;  Heat  of 
isomerizatiOD  of  peroxynitrite  to  nitrate  and  kinetics  of 
isomerization  of  peroxynitrous  acid  to  nitric  acid;  A  new 
rapid  synthesis  of  sodium  hyponitrite;  Structural  studies  on 
several  nitrogen  compounds  by  N14  NMR;  Nuclear  magnetic 
resonance  studies  of  amides;  Electronic  structure  and 
molecular  asymetry;  A  tribute  to  Richard  Andrew  Ogg,  Jr., 
given  in  the  Memorial  Church  at  Stanford  University, 
June  29,  1962. 


AD-603  756  Dlv.    4,  17 

OTS  Prices:  HC  $1.00/MF  $0.50 

Battelle  Memorial  Inst.,  Columbus,  CAlo. 
DEVELOPMENT  OF  ANALYTICAL  TECHNIQUES  FOR 
THE  DETERMINATION  OF  MINUTE  QUANTITIES  OF 
SELECTED  ELEMENTS  IN  BERYLLIUM. 
Interim  rept.  no.  2,  20  Mar-20  May  64, 
by  W.  M.  Henry.    24  Jun  64,  22p 
Contract  NOw64  0081c 

Unclassified  report 

Descriptors:  (*Berylltum,  Chemical  analysis).  Mass 
spectroscopy.  Microanalysis,  Gases,  Oils,  Contamination, 
Electrodes,  Cleaning,  Helium,  Oxygen. 

Investigations  were  made  to  evaluate,  especially  In 
respect  to  trace-gas  Imparities,  different  methods  of 
cleaning  sample  electrodes,  of  loading  into  the  mass  spec- 
trograph, and  of  baking  prior  to  mass-spectrographic 
analysis.   Conclusions  on  the  effectiveness  of  the  various 
procedures  are  tentative;  a  more  accurate  readout  of  the 
spectra  will  be  made  by  using  a  recording  microphotometer. 
(Author) 


AD-603  782  Dlv.   4 

OTS  Prices:  HC  $2.00/MF  $0.50 

^ace  General  Corp.,  El  Monte,  Calif. 

CORRELATION  OF  CHEMICAL  SHIFT  AND  SPIN 

COUPLING  VALUES  IN  THE  B(ll)  N.  M.  R.  SPECTRA  OF 

BORON  COMPOUNDS. 

Technical  rept.  no.  1, 

by  Robert  E.  Williams,  Kenneth  M.  Harmon,  and 

John  R.  ^ielman.    1  Jul  64.  28p 

Contracts  Nonr4381  00.  ticaa  3364  00. 

Prols.  NR356  461.  NR0S2  427 

Unclassified  report 

Prepared  In  cooperatlOD  with  California  State  Coll., 
Los  Angeles  and  Harvey  Mudd  ColL,  Claremoot,  CaUL 

Descriptors:  (*Boron  compounds.  Nuclear  magnetic 
r^onance),  Borohydrldes,  Organoboranes,  Nuclear  spins. 


Chemical  bonds.  Hydrogen,  Fluorine,  Chemloal 
equilibrium,  Halldes.  Atomic  orUtals. 

Enough  data  have  now  been  accumulated  and  empirically 
correlated  that  fairly  accurate  predictions  may  be  made  aa 
to  the  chemical  shift  values  of  the  boron-ll  nucleus  and 
boron- hydrogen  spin-coupling  values  of  trlllgand  and 
tetrallgand  boron  compounds.    Boron-fluorine  spin 
coupling  is  discussed.   Trlllgand  and  tetrallgand  boron 
compounds  differ,  in  several  cases.  In  the  direction  at 
chemical  shift  change  upon  substitution  of  hjrdrogen  by 
another  element;  structural  Identlflcatlon  is  thus  allowed. 
B-H  spin  coiqpllng  in  the  carboranes  and  boron  hydrides 
Is  discussed.   Where  practicable  B(ll)-H.  C(13)-H,  and 
B(ll)-F,  C(13)-F  spin  coi^ling  values  are  compared.    Delta 
and  J  values  of  mixed  boron  trihalides  are  given  as  are  the 
values  of  BH3CO  and  BH3PF3.   (Author) 


AD-603  795  Dlv.   4.  10 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
A  SIMPLIFIED  METHOD  FOR  COMPUTING  THE 
EQUILIBRIUM  COMPOSITION  OF  GASEOUS  SYSTEMS, 
bgr  F.  J.  Krleger  and  W.  B.  White.   Rev.  9  Jan  48, 
lOp   P-2 

Unclassified  report 

Descriptors:  (^Chemical  equilibrium.  Gases), 
(*Combustion.  Chemical  equilibrium).  Fuels.  Oxidizers, 
Vapors.  Dissociation.  Thermochemistry.  Functions. 
Equations.  Iterative  methods. 

A  simplified  procedure  is  described  for  conm>utlng. 
either  manually  or  by  means  of  punched  cards,  the 
equilibrium  composition  of  a  gaseous  system  of  any 
degree  of  complexity.   The  method  presents  a  system 
of  n  equations  in  n  unknowns  in  such  a  form  that  each  of 
the  major  components  is  given  as  a  linear  expression  of 
the  minor  components  only,  while  the  logarithm  of  each 
of  the  minor  components  is  given  as  a  linear  expressloa 
In  terms  of  the  free  energy  change  for  the  dissociation 
reaction  which  defines  the  minor  component  and  the 
logarithms  of  the  major  components  and  the  total  pressure. 
An  iteration  process  then  gives  an  exact  solution  with 
a  rapidity  which  decreases  as  the  fuel-oxldant  mole  ratio 
approaches  the  stoichiometric  value.    (Author) 


AD-603  978  Dlv.   4,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Aerospace  Corp..  Los  Angeles.  Calif. 

SPECTRA  AND  ENERGY  LEVELS  OF  En{3*)  IN  Ya03. 

Semiannual  rept.  for  1  Jul-31  Dec  63. 

by  N.  C.  Chang  and  J.  B.  Gruber.    13  Jul  64.  31p 

TDR-269(4250-25)-l 

Contract  AF04  695  269 

SSD  TDR64  113 

Unclassified  report 


Prepared  in  cooperation  with  California  Univ. 
Angeles. 


Los 


Descriptors:  (*Europium,  Atomic  properties),  (*Yttrlum 
compounds.  Oxides).  Impurities.  Ions,  Absorption 
spectrum.  Fluorescence,  Atomic  energy  levels. 

The  absorption  and  fluorescence  spectra  of  Eu(34)  in 
single  crystals  of  Y303  were  observed  and  analyzed.   The 
intermediate-coupling  free-ion  energy  levels  for  Eu(3>). 
Including  the  effects  of  the  46  singlet  states,  are  presented 
for  all  levels  appearing  below  41.000  cm(-l).   The  results 
obtained  by  including  the  singlet  states  in  the  free-ion 
energy  level  calculations  are  discussed.    (Author) 
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AD-604  051  DlT.    4 

OTS  Prices:  HC  $2.00/MF  $0.50 


Aerospace  Corp.,  Los  Angeles,  Calif  J 

THE  INFRARED  SPECTRA  OF  PERrt.UOROCYCLO- 

PROPANE  AND  CIS-  AND  TRANS-PBRFLUORO- 

BUTENE-2, 

by  Julian  Heicklen.  Francis  Wachl,  and  Vester  Knlgtat. 

24  Jul  64.  26p   TDR-269(4240-20)-e 

Contract  AF04  695  269 

SSD  TDR64  144  I 

lOnclassifled  report 

Descriptors:  (*Halogenated  hydrocarbons,  ^lectra 
(Infrared)),  ("Fluorine  con^wunds.  Halogenated  hydro- 
carbons). Fluorides,  Infrared  spectroscopy.  Molecular 
Isonaerlsa.  Chemical  bonds.  I 

The  Infrared  spectra  in  the  NaCl  regioD  of  cC3F6,  clt- 
C4F8(-2),  and  trans-C4F8(-3)  are  reported.   Partial 
vibration  assignments  are  discussed.   (Author) 


AD-604  106  DlT.  4 

OTS  Prices:  HC  $1.00/MF  $0.50 


Aerospace  Corp.,  Los  Angeles.  Calif. 

C2F2. 

by  Julian  Heicklen  and  Vester  Knight. 

6p  TDR-269(4240-20)-6 

Contract  AF04  695  269 

SSD  TDR64  153 


31  Jul  64, 


Unclassified  report 


Descriptors:  (*Halogenated  hydrocarbons.  Chemistry), 
(*Fluorine  compounds,  Halogenated  Iq^lrocarfoons). 
Fluorides,  Synthesis  (Chemistry).  Photochemistry, 
Pyrolysls,  Purlflcatloa,  Spectra  (Infnared). 

The  preparation,  purification,  and  inf^vred  spectra  of 
difluoroacetylene  are  reported.   (Autttor) 


AD-604  108  Dlv.   4 

OTS  Prices:  HC  $1.00/MF  $0.50 


Stanford  Research  Inst.,  Menlo  Park,.  Calif. 
DIFFUSION  AND  HETEROGENEOUS  REACTION. 
VL  SURFACE  RECOMBINATION  IN  THE  PRESENCE 
OF  DISTRIBUTED  ATOM  SOURCES.  | 
Technical  rept. 

by  Henry  Wise.  Clarence  M.  Ablow, 
Kenneth  M.  Sancler.    Aug  64.  22p   SRI-19-P 
Contract  Nonr3623  00.  Pro].  NR098  038 

Unclassified  report 


Rei>t.  on  ProJ.  Squid 


Descriptors:  (•Catalysis,  Reaction  kinetics),  (*Water 
vapor.  Reaction  kinetics),  Recombination  reactions. 
Mathematical  models.  Containers,  Surfaces,  Hydrox- 
ides. Hydrogen,  Nuclear  magnetic  reasonance.  Diffu- 
sion, Electric  discharges,  pH. 

A  theoretical  analysis  is  made  of  the  simultaneous 
removal  of  atoms  by  a  first-order,  heterogeneous  reac- 
tion and  their  generation  by  a  8ecaind'>«rder,  gas-phase 
reaction.   Such  a  model  is  found  applfoable  to  a  system 
in  wtilch  hydrogen  atoms  recombine  on  the  walls  of  a 
cylindrical  vessel  in  the  presence  of  hydroxyl  radicals 
which  may  interact  in  the  gas  by  reaction  with  hydrogen 
molecules.   The  perturbation  of  the  hydrogen-atom 
concentration  profile  in  the  cylinder  due  to  OH  as 
measured  by  electron  spin  resonance  spectroscopy  is 
employed  to  calculate  the  rate  constant  for  the  gas- 
phase  reacUon  OH  +  U2  yields  H^  *  H.   (Author) 


AO-604  113 
OTS  Prices: 


Dlv.  4,  25 
HC  $3.00/MF  $0.7S 


Ultrasonics  Research  lab..  Western  Reserve  Univ., 
Cleveland.  Ohio. 

STUDIES  OF  RELAXATION  EFFECTS  IN  ELECTRO- 
LYTIC SOLUTIONS  WTTH  THB  PRESSURE-STEP 
METHOD. 

Technical  rept.  no.  27. 

by  Heinz  Hoffmann,  John  Stuehr.  and  Ernest  Yeager. 
15  Jun  64.  63p 
Contract  Nonrl439  04.  Proj.  NR384  305 

Unclassified  report 

Descr^itors:  ("Electrolytes,  Relaxation  time),  ("Com- 
plex compounds.  Reaction  kinetics).  Dissociation, 
Chemical  equilibrium.  Measurement.  Laboratory  equ^>- 
ment.  Ultrasonic  radiation.  Beryllium  compounds. 
Sulfates,  Nickel  compounds,  (Hycols,  Acetates. 
Pressure. 

A  pressure-step  apparatus  is  described  which  permits 
the  measurement  of  relaxation  times  of  chemical  proc- 
esses involving  ionic  equilibria.   The  method  Involves 
the  sudden  release  of  an  addled  static  pressure  on  an 
electrolytic  solution.   After  the  pressure  release,  the 
re-establishment  of  ecpiilibrium  between  free  hydrated 
Ions  and  associated  species  is  followed  by  means  of 
conductance  measurements.   The  relaxation  time  is 
observed  directly  from  a  display  of  the  conductance 
changes  on  an  oscilloscope  screen.    Relaxation  times 
longer  than  20  micro-sec  can  be  measured  with  this 
apparatus.   The  method  was  applied  to  the  study  of 
complex  formation  between  polyvalent  cations  and 
various  ligands  (e.g..  sulfate,  malonate,  giycoUate. 
glycinate,  acetate).   Relaxation  times  ranging  from 
about  100  micro-sec  to  several  seconds  were  mea- 
sured.   For  BeS04,  the  dependence  of  the  relaxation 
time  upon  temperature  and  solvent  deuteration  as  well 
as  pH  and  concentration  was  determined.   Rate  con- 
stants for  the  formation  of  inner  sphere  coordination 
complexes  for  nickel  malonate  and  beryllium  sulfate 
were  determined.   (Author) 


AD-604  117 
OTS  Prices: 


Dlv.   4 
HC  $1.00/MF  $0.50 


Case  Inst,  of  Tech..  Cleveland,  Ohio. 
SOME  GERMANIUM  MACROCYCLIC  COMPLEXES. 
Technical  rept.  no.  1, 
by  John  N.  Esposito.  Laurel  E.  Sutton,  and 
Malcolm  E.  Kenney.   6  Aug  64,  14p 
Contracto  Nonrll41  18,  AF49  638  773,  Proj.  NR356  454 

Unclassified  report 

Descriptors:  ("Complex  compounds.  (Jermanium 
compounds).  ("Germanium  compounds,  Metalorganlc 
compounds),  ("Phthalocyanines,  Germanium  compounds), 
("Poiphyrins.  Germanium  compounds).  Polyopic 
compounds.  Pyridines.  Synthesis  (Chemistry),  ^>ectra 
(Infrared).  Molecular  structure,  Chemloal  bonds. 

The  macrocyllc  germanium  complexes,  hpGeF2. 
hpaeC12,  hpGeBr2,  hpGe(OH)2.  (hpGeO)x.  hpGe(OC4H9-n)2, 
hpGe(OC6H5)2,  PcGeF2.  PcGeBr2,  and  PcGeI2  are 
rqwrted  together  with  additional  data  on  hpH2,  PcGeC12 
and  (I>cGeO)x.   A  comparison  is  made  of  the  low  frequency 
Infrared  spectra  of  the  oxy,  hydroxy  and  halo  cooqilexes. 
Evidence  is  given  which  indicates  that  (l4>GeO)x  is 
similar  in  structure  to  (PcGeO)x.   (Hp^hemiporphyrazine; 
Pcphthalocyanine).   (Author) 


AD-604  118  Dlv.   4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Case  tost,  of  Tech..  Cleveland.  Ohio. 
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dichloro(phthalocyanino)silk;on. 

Technical  rept.  no.  2, 
by  Michael  K.  Lowery,  Albert  J.  Starshak, 
John  N.  Esposlto,  Paul  C.  Krueger.  and 
Malcolm  E.  Kenney.    14  Aug  64,  5p 
Contracts  Nonrll41  18,  AF49  638  773.  Pro].  NR356  454 

Unclassified  report 

Descriptors:  (*Sllieon  compounds,  Phthalocyanines), 
(•Phthalocyanlnes,  Silicon  compounds),  Sllanes,  Chlo- 
rides, Purification,  Recrystallization,  Hydrolysis, 
Alcohols. 

Two  convenient  syntheses  for  PcSiC12  are  reported 
wtiich  are  based  on  the  use  of  o-cyanobenzamide  and  1, 
3-dl-iminoisoindoline.    In  addition  techniques  are  given 
for  tlie  recrystallization  of  this  dichloride  and  for  Its 
facUe  conversion  to  PcSi(OH)2.   (Author) 


Contract  Nonrl202  17,  Pro].  NR042  222 

Unclassified  report 

Descriptors:   (^Catalysts,  Selection),  (*Methane, 
Oxidation),  Optimization,  Statistical  tests,  Cartmn 
dioxide.  Water  vapor. 

The  conventional  procedure  for  catalyst  selection,  which 
is  often  a  rather  expensive  process,  is  to  test  each 
catalyst  individually.    The  purpose  of  this  note  is  to  point 
out  that  here  is  an  area  ideally  suited  for  the  application 
of  ;;roup  screening.   In  this  mettxxl,  factors  are  Initially 
tested  in  groups  and  then  those  groups  which  appear  to 
contain  the  most  effective  factors  are  studied  Airtlier. 
Experimental  results  from  a  screening  study  on  catalysts 
for  the  oxidation  of  methane  indicate  that  considerable 
savings  are  possible.   In  tills  Investigation  fourteen 
commercially  avallatile  catalysts  were  screened  in 
essentially  seven  runs.  (Author) 


AD-604  185  Dlv.   4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Tulane  Univ.,  New  Orleans,  La. 

REFLECTANCE  SPECTRA  AND  THE  COORDINATION 

OF  DIVALENT  METAL  IONS  IN  5-TRIFLUORO- 

METHYLTETRAZOLE  COMPLEXES. 

\ddendum  to  Final  status  rept,  no.  9, 

by  Arlo  D.  Harris,  Hans  B.  Jonassen,  and 

Ronald  D.  Archer.    29  Jul  64,  14p 

Contract  Nonr47509,  Pro].  NR052  424 

Unclassified  report 

Descriptors:  (*Complex  compounds.  Molecular 
structure),  (*N-hetercyclic  compounds.  Complex  com- 
pounds). Fluorine  compounds,  Metalorganic  compounds. 
Pyrroles,  Iron  compounds.  Cobalt  compounds.  Nickel 
compounds.  Copper  compounds.  Hydrates,  Reflection, 
Spectroscopy,  Chemical  tx>nds. 

The  nature  of  the  coordination  of  Fe(II),  Co(II).  Nl(II), 
and  Cu(n)  with  the  5-trifluoromethyltetrazolyl  anion  was 
ascertained  on  tt>e  basis  of  a  correlation  of  the  reflec- 
tance spectra  with  previously  refiorted  observations 
(see  AD-603  081).   All  of  the  complexes  appear  to  be 
octahedral  or  distorted  octahedral  sigma-bonded  com- 
plexes involving  coordination  by  the  tetrazolyl  anion 
and  water.    (Author) 


AD-604  263  Dlv.   4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Wisconsin  Univ.,  Madison. 

CATALYST  SELECTION:   AN  APPLICATION  OF 

GROUP  SCREENING. 

Technical  rept.  no.  27, 

by  WiUiam  G.  Hunter  and  Rel]l  Mezakl.    1964,  9p 


AD-604  268  Dlv.   4,  7 

OTS  Prices:  HC  $5.00/MF  $1.00 

Electrochemistry  Research  Lab.,  Western  Reserve 

Univ.,  Cleveland,  Ohio. 

KINETIC  STUDIES  OF  THE  HYDROGEN  ELECTRODE 

WITH  THE  ROTATING  DISK  TECHNIQUE, 

Technical  rept.  no.  19, 

by  M.  P.  Makowski,  Ewald  HeiU,  and  Ernest  Yeager. 

15  Jul  64,  151p 

Contract  Nonr2391  00,  Pro],  NR359  277 

Unclassified  report 

Descriptors:   ('Fuel  cells.  Electrodes),  (*HydTogen, 
Electrochemistry),  Oxidation,  Reactton  kinetics. 
Platinum,  Disks,  PolarizaUon,  Voltage,  Electrolytes, 
&ilfuric  acid.  Perchloric  acid.  Hydrogen  compounds, 
Bromides,  Dissociation,  Adsorption. 

The  work  was  undertaken  to  elucidate  some  aspects  of 
the  anodic  oxidation  of  hydrogen  on  a  rotating  platinum 
disk  electrode  under  conditions  wliich  allowed  polariza- 
tion studies  at  atmospheric  and  elevated  pressures  up  to 
60  atm.    Solutions  of  1  N  HBr,  H2S04,  and  HC  104  were 
used.    All  anodic  {K>larizatlon  curves  showed  character- 
istic current  density  maxima  or  flat  portions.   The 
position  of  the  maxima  with  respect  to  the  overpotential 
coordinate  was  found  to  depend  on  tlie  pre-treatment  of 
the  electrode,  on  the  potentiostatic  scan  rate,  and  to 
some  extent  on  the  angular  velocity  of  the  disk.   The 
data  in  all  experiments  with  1  N  HBr  and  in  most  tests 
with  1  N  H2S04  showed  upon  treatment  by  the  rotating 
disk-reaction  order  method  that  the  anodic  hydrogen 
reaction  on  platinum  in  these  media  is  first  order  with 
respect  to  concentration  of  hydrogen.    A  mathematical 
treatment  based  on  simultaneous  control  by  the  dissoci- 
atlve-adsorptive  charge  transfer  (H  yields  H+  *■  e-) 
steps  was  developed. 
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AD-603  550  Dlv.   5,  8 

OTS  Prices:  HC  $7.00/MF  $1.50 


Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

NOISE  IMMUNITY  OF  TELEVISION  SYSTEMS  RANDOM 

NOISE  IN  TELEVISION, 

by  N.  N.  Krasirnlkov.    17  Jun  64,  31Sp 

FTD  TT62  1661;  TT  64  71184 

Uielasslfied  report 

Unedited  rough  draft  trans,  of  inono.  Pomekboustoichlvost' 
Televlzlonnykh  Ustrolstv  Flyuktuatslonnye  Shumy  t 
Televldenll,  Moscow/Leningrad,  1961,  a67p. 

Descriptors:  (^Television  communication  systems.  Noise 
(Radio)).  (*Slgnal-to-noise  ratio.  Video  signals),  (*Vldeo 
signals,  Slgnal-to-noise  ratio),  Preamplifiers,  Cathode 
ray  tubes.  Television  equipment.  Circuits,  Electron  tubes. 
Visibility,  Measurement,  Probability,  Equations, 
Statistical  functions,  USSR. 

The  book  examines  the  problems  of  the  occtirrence  of 
random  noise  in  television  systems  and  its  passage  throu|^ 
the  aLmpltfication  channel.   On  the  basis  of  the  statistical 
structure  of  the  sigpial  and  the  noise,  as  well  as  of  the  basic 
parameters  of  the  television  system,  there  is  developed  an 
expression  for  the  noisiness  of  the  picture  with  the  aid  of 
which  it  is  possible  to  uniquely  determine  the  visibility  of 
noise  In  the  picture.   The  book  examines  the  effect  of  noise 
on  the  observability  of  small  details  in  the  picture  and 
particularly  the  effect  on  the  resolution  of  the  television 
system.  It  is  intended  for  engineers  wotWng  in  the  field 
of  television  and  radar  who  are  acquaintod  with  the  basic 
tenets  of  probability  theory.  (Author) 
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Technical  Research  Group,  Melville,  N,  tY 
HETERODYNE  DETECTION  IN  OPTIcAt  COMMUNICA- 
TION. 
Final  rept., 

by  S.  F.  Jacobs,  J.  T.  LaTourrette,  G.  ODuld,  and 
P.  Rabinowitz.    Jul  64,  307p 

Contract  AF30  602  2591,  Pro].  4519,  Tkflk  451905 
RADC  TDR64  130  J 

Unclassified  report 

Descriptors:  (*Light  communication  systems. 
Modulation),  (♦Modulation,  Light  comaiunlcatlon  systems), 
Lasers,  Interferometers,  Mixers  (Electronic),  Slgnal-to- 
nolse  ratio.  Noise  (Radio),  Light  transmission,  Reflectors, 
Broadband,  Amplifiers,  Optics,  Measurement,  Theory, 
Equations. 

The  properties  of  optical  heterodyne  dek^tlon  are 
analyzed  and  measured,  using  a  laser  and  Twyman-Green 
Interferometer.   It  Is  shown  that  heterac^e  amplification 
preserves  the  slgnal-to-nolse  ratio  In  the  detected 
difference  frequency  In  the  presence  of  Incoherent  noise 
and  that  the  limiting  noise  of  the  system  Is  photocurrent 
shot  noise.   Suitability  of  this  technique  is  demonstrated 
for  diffuse  as  well  as  specular  mirrors  and  corner  re- 
flectors as  well  as  flats.   Various  techniques  of  modulation 
are  discussed  and  demonstrated,  Including  phase,  amplitude 
and  single-sideband  modulation.   A  method  Is  developed  for 
the  demodulation  of  phase-modulated  light.    The  limitations 
Imposed  on  the  optical  heterodyne  technique  by  the  trans- 
mission path  conditions  are  investigated.   Slngle-sldeband 
V8  double-detection  techniques  are  coni)pared  experimentally, 
under  turbulent  atmospheric  conditlonsf   The  former  proves 
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to  be  the  superior  technique.   Design  and  construction  of  a 
field  Instrument  embodying  this  principle  Is  Initiated.   The 
uses  and  limitations  of  heterodyne  detection  in  optical 
communications,  demultiplexing  of  channels,  demodulation 
of  FM  and  AM,  Doppler  and  displacement  measurements, 
and  laser  stabilization  are  discussed.    Recommendations 
are  made  for  future  research  and  development.    (Author) 
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Moore  School  of  Electrical  Engineering,  Univ.  of 

Pennsylvania,  Philadelphia. 

STUDY  AND  INVESTIGATION  OF  POLARIZATION 

PROGRAMMING.    VOLUME  Q:   POLARIZATION  SYSTEB4S 

ANALYSIS. 

Final  rept., 

by  R.  S.  Berkowitz,  J.  Choder,  R.  G.  Mulholland,  and 

P.  Hahn.    Aug  64,  62p    MSEE-64-16 

Contract  AF30  602  3105,  Pro].  4540,  Task  454003 

RADC  TDR64  258  V2 

Unclassified  rq>ort 

Prepared  in  cooperation  with  American  Electronic 
Labs.,  Inc.,  Colmar,  Pa. 

Descriptors:  (*Polarlzatlon,  Electromagnetic  waves), 
(•Communication  systems,  Slgnal-to-nolse  ratio), 
(•Radio  Interference,  Conmiunicatlon  theory). 
Propagation,  Signals,  Statistical  processes.  Antennas, 
/     Equations,  Feedback. 

Three  systems  are  proposed  for  utilization  of 
polarization  programming  in  a  grotind-to-ground,  over- 
the- horizon,  tropospheric-scatter-propagation 
communications  link.   These  are  instantaneous 
polarization  programming,  orthogonal-mode 
polarization  programming,  and  rapid  polarization 
programming.   It  is  shown  that  all  three  systems  are 
theoretically  feasible  and  can  lead  to  significant  Increases 
in  signal-to-interference  ratios  achievable.    A  detailed 
description  and  evaluation  of  each  system  Is  presented, 
based  on  the  assumptions  of  slowly  varying  polarization 
cf  an  interfering  signal  and  non-depolarization  of  desired 
signal  by  the  propagation  medium.   Comparisons  are 
presented  of  the  relative  utility  of  the  three  systems  as 
well  as  their  relation  to  present  communication  systems. 
Conclusions  and  recommendations  for  further  study  are 
presented.    (Author) 
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International  Electric  Corp.,  Paramus,  N.  J. 

TEST  REPORT  FOR  CATEGORY  1  ON-SITE 

ACCEPTANCE  AND  INTEGRATION  TESTING  OF  THE 

DIGITAL  DATA  TRANSFER  SYSTEM  SUBSCRIBER 

A  (AN/FYQ-3)  WITH  THE  REMOTE  COMMUNICATIONS 

CENTRAL  (AN/FYQ-4)  AND  THE  ELECTRONIC  DATA 

TRANSNDSSION  COMMUNICATIONS  CENTRAL 

(AN/FYQ-5). 

8  May  64,  64p 

Contract  AF19  626  8 

ESD  TDR64  388 

Unclassified  report 

Descriptors:  (•Command  and  control  systems. 
Strategic  Air  Command),  (*Data  transmission  systems. 
Strategic  Air  Command).  (•Strategic  Air  Command, 
Data  transmission  systems).  Tests,  Test  methods. 
Air  Force,  Digital  computers.  Digital  recording  systems. 
Teletype  systems.  Cryptography,  Electronic  equipment. 
Voice  communication  systems,  S^cifications, 
Automatic,  ReliaUlty  (Electronics). 


The  report  describes  the  official  Air  Force  regulations 
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testing  and  presents  the  pertinent  test  data,  results, 
conclusions,  and  reconuneodstioas  relevant  to  the 
integration  of  the  Elkhom.  Nebraska,  Digital  Data  Transfer 
System  Subscriber  A  (TSA).  AN/FYQ-3.  with  its  Remote 
Communications  Central  (RCC)  at  Qffutt  Air  Force  Base, 
and  Its  integration  with  its  RCC  and  the  SAC  Headquarters 
Electronic  Data  Transmission  Conmiunicatlons  Central 
(EDTCC).   Included  is  a  brief  historical  summary  of  TSA 
emplacement,  installation  and  equipment  debug  activities 
as  well  as  a  detailed  engineering  analysis  of  the  problems 
encountered  during  integration  testing  and  their 
resoliitioo.   It  is  intended  that  the  events,  problems  and 
solutions  reported  in  this  document  be  considered 
objectively  as  guidance  for  future  implementations  of  such 
equipments.  - 


AD-603  865  Dlv.   5,  1,  8,  12,  19 

OTS  Prices:  HC  $4.00/lfF  $0.75 

Institute  ot  Science  and  Tech.,  Univ.  of  Minhigan, 

Ann  Arbor. 

SURVEY  AND  ANALYSIS  OF  LONG-NSTANCB 

COMMUNICATION  TECHNIQUES. 

Final  rept., 

by  George  W.  McClure  and  John  C.  Dutel   May  64, 

126p   1ST  4987-15-F 

Contract  ARDS487,  Pro].  113  10  IR 

FAA  RD  64  7 

Unclassified  report 

Descriptors:  (*Communication  satellites  (Active), 
Air  traffic  control  systems),  (*Alr  traffic  control  systems. 
Communication  systems).  Radio  communication  systems, 
Atlantic  Ocean,  Synchronous  satellites.  Aviation  safety. 
Very  high  fre<fiency.  High  frequency.  Data  transmission 
systems,  Digital  computers.  Radio  transmlssicxi. 
Antennas,  Voice  communication  systeois,  Noise  (Radio), 
Econcnnlcs,  Air  traffic. 

Various  means  of  providing  a  rellaUe  communication 
system  for  air  traffic  control  (ATC)  in  the  North  Atlantic 
in  the  1970*3  was  investigated.   The  study  Indicated  that  oon- 
sideraUe  improvement  In  the  adequacy  and  reliability  of 
communication  with  over-ocean  aircraft  (during  the  interim 
period  before  1970)  could  be  obtained  by  the  adoption  of  an 
optimized  hybrid  system  utilizing  High  Frequencies  (in 
both  ground  wave  and  ionospheric  modes);  Very  High 
Frequencies  (present  communication  band  in  both  llne-<rf- 
sight  and  tropospheric  scatter  modes);  and  Low  Frequencies 
(ground-to-air).   However,  the  study  also  indicated  that  the 
only  economically  and  operationally  feasible  technique  which 
will  fully  satisfy  tl>e  near-future  requirements  for 
oommunlcatlon  to  over-ocean  aircraft  and  which  will  be 
at  all  adequate  for  post- 1970  requirements,  is  one  which 
utilizes  active  satellite  relays.   The  study  further  indicated 
that,  for  tlie  communication  function  alone, 
synchronous  (or  24-hour  period)  satellite  orbits  are 
superior  to  other  orbits  when  economics  and  operational 
procedures  are  considered.   This  system,  which  provides 
the  necessary  area  coverage  and  access  time  at  a  reason- 
able cost,  also  protecU  the  large  capital  investment  of  the 
airline  operators  in  VHF  communications  equipment. 
(Author) 
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Coordinated  Science  Lab.,  Univ.  of  Illinois,  Urfoana. 
PRINCIPLES  AND  APPLICATIONS  OF  UNISTOR 
GRAPHS.  -•' 

by  George  G.  Dodd.  Jul  64,  SSp,  CSL-R-217 
Contract  DA3S  043AMC00073B 

Unclassified  report 

Partly  supported  by  the  Office  of  Naval  Research  and 
the  Department  of  the  Air  Force  Office  of  Scientific 
Research. 


Descriptors:  (^Networks,  Topology),  (*Graphics, 
Networks),  Communication  systems.  Statistical  analysis. 
Circuits,  Voltage,  Simultaneous  equations.  Matrix 
algebra.  Linear  systems. 

New  properties  and  applications  of  unlstor  graphs  ^are 
presented.    A  technl(^e  for  solving  a  set  of  linear  equations 
is  derived  and  an  alternative  graphical  representation  of 
an  active  network  is  given.    Communication  nets  are 
treated  for  the  first  time  by  unlstor  graph  techniques.    A 
unlstor  is  an  oriented  edge  connecting  two  vertices  in  a 
graph.    A  flow  exists  in  the  oriented  edge  with  a  value 
equal  to  the  product  of  the  edge  weight  and  the  weight  of 
the  initial  vertex.   The  unlstor  is  characterized  by  flow, 
potential,  admittance,  and  dlrectedness-four  properties 
also  found  in  linear  equations  and  electrical  networks. 
It  is  shown  that  a  unlstor  graph  can  represent  a  matrix 
and  the  determinant  and  cofactors  can  be  evaluated  by  using 
directed  trees  and  directed  2-trees.    A  technique  is  given 
for  representing  in  a  node- admittance  form  an  active 
network  by  a  unlstor  graph.   This  graph  is  then  used  to 
determine  the  values  of  the  unknown  voltages  of  the 
original  circuit.   A  vertex  potential  for  a  communication 
net  is  defined  and  used  to  obtain  upper  and  lower  bounds 
on  the  maximum  flow  between  two  vertices  of  the  net. 
(Author) 
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Washington  State  Univ.,  Pullman. 

POLAR  HIGH  FREQUENCY  RADIO  PROPAGATION 

STUDY. 

Final  r^t  for  1  Mar  63-29  Feb  64. 

by  Lloyd  B.  Cralne,  David  H.  Schrader,  Harold  HadaUer 

and  William  A.  Flatt    30  Jun  64,  67p    WSU-64/16-46 

Contract  AF19  628  2488,  Pro].  4603.  Task  460304 

AFCRL  64  365 

Unclassified  rqwrt 

Descriptors:    (•Radio  waves.  Propagation),  (•Iono- 
spheric propagation,  Polar  regions).  Radio  signals. 
High  frequency.  Wave  transmission.  Pulse  transmitters. 
Antennas,  Ionospheric  disturbances.  Periodic  variations. 
Antenna  radiation  patterns. 

An  18  Mc  radio  propagation  study  was  conducted  using 
a  pulse  transmitter  and  rotating  directional  antenna  at 
Thule,  Greenland,  and  a  fixed  directional  antenna  and 
receiving  system  at  Pullman,  Washington.   The  3930  km 
cis-polar  path  is  perpendicular  to  the  auroral  zone,  and 
the  rone  is  about  60  per  cent  of  the  distance  from  Thule. 
The  results  showed  that  the  daytime  MOF  was  consistently 
higher  than  the  CRPL  predicted  MUF  calculated  by  GUbert 
and  Hanson  especially  for  this  path.   Nighttime  reception 
was  observed  for  10  to  20  per  cent  of  the  time  during 
geophyslcally  disturbed  periods.    The  MOF  was  at  least 
two  times  the  predicted  MUF  for  this  reception.    Propaga- 
tion was  primarily  over  the  great  circle  path.    However, 
considerable  off-great-circle  propagation,  attributed 
either  to  ionospheric  tilts  or  to  higher  off-circle  MOF 
values,  was  observed.   Long-delayed  pulses,  appearing  when 
the  antenna  main  lobe  pattern  was  about  ±90  degrees,  were 
associated  with  sunrise-sunset  effects.   One  clear  example 
of  forward  round-the-world  propagation  was  observed 
(kiring  the  four  months  when  data  was  available.  (Author) 
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ULTRA-SENSITIVE  VOICE  TRANSBOSSION  INDICATING 

CIRCUIT, 

by  William  F.  Kiss,  RusseU  A.  Gilson,  and  Dennis 
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Uac  I  isslfled  report 


Descriptors:  ("Voice  communication  systciitis. 
Indicator  lights),  ('Trigger  circuits,  Indicator  lights), 
(•Monitors,  Voice  communication  system).  Radio  signals. 


Timing  circuits.  Sensitivity,  Amplifiers,  Switching 
circuits.  Delay  circuits.  Relays,  Diodes  (Semiconductor), 
Transistors. 

This  report  describes  the  design  and  operation  of  an 
indicating  circuit  developed  for  use  in  a  Fire  Su^wrt  and 
Coordination  Center.   The  main  function  of  the  circuit  is  to 
provide  a  means  of  indicating  when  a  particular  voice 
channel  of  a  receiver  is  in  (^leratlon.  (Author) 


27 


Division  6  -  DETECTION 


6.  Detection 


AD-603  541  Dlv.    6,  25 

OTS  Prices:  HC  $3.00/MF  $0.50 

Naval  Ordnance  Lab.,  White  Oak,  Md. 

AIRBORNE  SYSTEM  FOR  THE  MEASUREMENT 

OF  INFRARED  MISSH^E  SPECTRA, 

bjr  J.  M.  ElUs,  D.  E.  MaUack.  H.  A.  Templln,  and 

G.  M.  Black.    21  May  64,  51p 

NOL  TR64  56 

Unclassified  report 

Descriptors:  (♦Guided  missile  detection.  Infrared 
detectors),  (*Infrared  detectors.  Guided  missile 
detection).  Guided  missiles.  Exhaust  gases.  Infrared 
radiation.  Measurement,  Airborne,  Spectrum  analyzers. 
Lead  alloys.  Selenium  alloys.  Indium  alloys,  Antlrnony 
alloys.  Detectors,  Data  processing  systems.  Digital 
con^Mters,  Early  warning  systems. 

An  airborne  spectrometer  and  tracker  system  for 
quantitative  spectral  measurements  of  ballistic  missile 
plumes  In  the  wavelength  region  from  1.0  to  5.0  microns 
is  described.   Measurements  are  made  at  an  altitude  of 
about  40,000  feet.   Eight  spectra  per  second  are  recorded 
with  a  wavelength  resolution  of  the  order  of  0.1  micron. 
The  system  NEFD  is  about  3  x  10  to  the  minus  10th  power 
and  4  X  10  to  the  minus  12th  power  watts/sq.  cm  with 
a  Pl)Se  and  InSb  detector  respectively.   Data  are  processed 
on  an  IBM  7090  computer  and  a  Stromberg  Carlson  4020 
microfilm  plotter.   Sample  plots  of  U  lambda  and  H  lamlxla 
R2  are  given.   (Author) 
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Technical  Research  Gro«q),  Melville,  N.  Y. 
COMPARISON  OF  SEVERAL  METHODS  OF  CALCULAT- 
ING PISTON  VELOCITIES  OF  AN  ARRAY  IN 
RECEPTION, 

by  Andrew  Kane.    Apr  64,  42p  TIIG-142-TN-64-7 
Contract  Nonr3208  00 

Unclassified  report 

Descriptors:   (*Sonar  receivers.  Acoustic  impedance), 
(*Wave  transnflssion.  Velocity),  (*Numerical  analysis. 
Sonar  signals).  Matrix  algebra.  Iterative  methods.  Series, 
Conformal  mapping,  Progranuning  (Computers). 

A  comparison  is  made  among  three  methods  of  comput- 
ing piston  velocities  of  an  array  in  reception.   These 
methods  are:   (1)  the  exact  solution,  (2)  a  solution  based  on 
an  original  assumption  of  equal  velocity  magnitudes,  and 
(3)  an  iterative  solution.    Numerical  comparison  among 
solutions  is  made  for  a  linear  array  and  a  conformal 
array.  (Author) 
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Aerospace  Medical  Research  Labs.  (6570th), 
Wright- Patterson  AFB,  Ohio. 

THE  EFFECT  OF  DIRECTION  AND  SPEED  OF  IMAGE 
MOTION  UPON  TARGET  DETECTION  WITH  SIDE- 
LOOKING  RADAR. 
Rept.  for  Jan-Apr  64, 
by  Fen  Rhodes  and  H.  C.  Self.  Jun  64,  ISp 
ProJ.  7184,  Task  718404 
AMRL  TDR64  45 

Unclassified  report 

Descriptors:   (♦Target  recognition.  Position  finding), 
(♦Radar  images.  Side-looking  radar),  (♦Position  finding. 


Targets),  Navigator- bombardiers.  Performance  (Human), 
Plan  position  indicators.  Velocity,  Motion. 

Sixteen  navigator-bombardiers  were  required  to  find 
airfields,  bridges,  railroad  yards,  and  tank  farms  on  side- 
looking  radar  imagery  when  the  imagery  was  moving  either 
vertically,  top  to  bottom;  or  horizontally,  left  to  right.   The 
imagery  was  presented  at  simulated  aircraft  speeds  of 
either  Mach  1  or  Mach  2.8  on  a  14  by  14  inch  rear  pro- 
jection screen  at  a  scale  of  1:93,  900.   The  average  distance 
that  targets  traveled  on  the  screen  before  being  detected 
was  significantly  less  for  the  vertical  condition.    However, 
neither  the  numtwr  of  targets  detected  nor  the  proportion 
of  false  targets  reported  was  significantly  influenced  by  the 
direction  of  image  nwtion.    More  targets  were  detected  and 
the  average  distance  the  target  traveled  before  being 
detected  was  less  at  the  slower  speed.   Image  speed  had  no 
significant  effect  on  the  number  of  false  targets  reported, 
i  Author) 
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DESIGN  OF  A  CONSTANT  ATTITUDE  TARGET  FOR 

RENDEZVOUS  WITH  REMOTE  MANEUVERING  UNIT. 

Master's  thesis, 

by  Alan  James  Willoughby.    Aug  64.  159p 

AFIT  GSP/Phys/64  14 

Unclassified  report 

Descr^tors:  (♦Rendezvous  spacecraft.  Remote  control 
systems),  (♦Targets,  SateUltes  (Artificial)), 
Rendezvous  guidance.  Rendezvous  trajectories.  Test 
methods.  Atmosphere  models.  Perturbation  theory. 
Heating,  Rotation,  Programimlng  (Computers), 
Spacecraft,  Attitude  control  systems.  Design. 

A  target  satellite  is  designed  to  provide  a  test  of  the 
Remote  Maneuvering  Unit's  rendezvous,  television  and 
radar  capabilities  and  meet  certain  requirements 
imposed  by  NASA.    A  Fortran  program  is  developed  to 
calculate  target  trajectories  based  on  perturbation  theory 
and  an  atmospheric  model  which  considers  oblateness, 
solar  heating  and  rotation. 
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nr  Research  Inst.,  Chicago,  111. 
ELECTRONIC  EQUIPMENT  CHARACTERISTICS- 
RADAR  TYPES. 

Quarterly  progress  rept.  no.  1,  15  Feb- 15  May  64, 
by  J.  J.  Krstansky.  I.  N.  Mlndel.  R.  D.  Standley. 
M.  W.  Scbeldorf.  and  P.  TouUos.   15  May  64,  12Sp 
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Unclassified  report 

Descriptors:  (♦Radar  interference.  Measurement), 
EUdar  antennas.  Waveguides,  Antenna  radiation  patterns, 
tanding  wave  ratios.  Radar  reflections.  Antenna  feeds, 
Radar  receivers.  Radar  transmitters.  Noise  (Radar), 
Radar  tracking.  Fire  control  systems  components. 
Radar  equipment.  Test  equipment  (Electronics), 
Calibration. 

f 
The  objectives  of  the  program  are  to  establish 
measurement  procedures  for  defining  Interference 
characteristics  of  U.  S.  Army  radar  equipments.    The 
areas  of  investigation  considered  include  two  approximate 
techniques  for  determining  the  mode  purity  of  rectangular 
waveguide  mode  launchers,  use  of  mode  launchers  as 
receivers,  transmitter  spectrum  signature  measurements 
using  a  pattern  integration  technique,  advanced 
meas\irements  techniques  for  determining  the  interference 
characteristics  of  tracking  radars  and  including  a  survey 
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of  army  type  radars,  and  initial  investigations  concerned 
with  the  performance  of  a  measurement  progpram  to 
determine  the  correlation  between  in  guide  and  radiated 
field  measurements.   (Author) 


AD-603  769 
OTS  Prices: 


Dlv.   6,  8 
HC  $1.00/MF  $0.50 


Naval  Research  Lab.,  Washington,  D.  C. 
A  BROADBAND  LINEAR  ARRAY  FOR  SPAIOE  SUR- 
VEILLANCE. 
Interim  rept., 

by  C.  A.  Bartholomew.    19  Jun  64.  24p 
NRL  6107 

UnclMsified  report 

Descriptors:  (♦Bicoolcal  antennas.  Design),  (♦Space 
surveillance  systems.  Continuous  wave  radar),  Log 
:  periodic  antennas.  Broadband,  Frequency,  Antenna 
lobes.  Transmission  lines,  Satellites  (ArUficlal), 
Aluminum,  Rods. 

A  broadband  linear  array  with  minimum  side  lobes  was 
developed  to  meet  several  special  requirements  of  the 
U.S.  Navy  Space  Surveillance  System.   These  requirements 
Include  simultaneous  monitoring  of  a  number  of  frequencies 
In  the  100  to  500  Mc/s  band  for  the  early  Identification 
and  separation  of  satellites  launched  in  mi4tt4>le  sets.   The 
constructed  arrays  are  5600  feet  long,  consisting  of  1080 
biconical  aluminum-rod  elements  above  a  ground  screen. 
The  VSWR  is  less  than  2:1  over  the  frequency  range  100  to 
500  Mc/s.   An  'offset'  harnessing  technique  was  used  to 
provide  an  amplitude  distribution  for  minimum  side  lobes 
while  maintaining  the  equal  line  lengths  required  for  broad- 
banding.   Good  suppression  of  grating  lobes  exists  to  above 
300  Mc/s.   (Author) 


AD-603  858  DIy.   6.  8 

OTS  Prices:  HC  $3.00/MF  $0.76 

Naval  Research  Lab.,  Washington,  D.  C. 

THE  FOUR-FREQUENCY  RADAR  BSASTEtl  CONSOLE  n, 

by  F.  R.  Fluhr.    10  Jul  64,  70p 

Proj.  RR008  01  41  5550 

NRL  6059 

Unclassified  report 

Descriptors:   (*lUdar  equipment.  Dlsplajr  systems), 
(♦Display  systems.  Airborne),  Propagatloti,  Radar 
transmitters.  Radar  receivers.  Cathode  ray  tubes,  Vldio 
amplifiers.  Relays,  Transistors,  Circuits,  Wiring 
diagrams. 

The  oompletlon  of  the  master  ooosole  for  tke  airborne 
four-frequency  radar  system,  to  be  used  lb  NRL's  wave- 
propagation  studies,  was  assumed  by  NRL  and  was  described 
previously  (see  AD-409  128).    Four  displays  were  incor- 
porated Into  a  single  console,  along  with  tbe  transmitter, 
receiver,  and  antenna-drive  control  functioos.   Two  cathode- 
ray  tubes  present  the  B  and  PPI  scans,  while  a  third  pre- 
sents dual  traces  representing  linear  A  sweeps.  The 
initial  design  required  1.2  kw  at  400  cps,  lacked  adequate 
display  linearities,  and  presented  maintenance  problems 
when  installed  aboard  aircraft.   The  new  oonsole  design 
uses  transistor  and  vacuum-tube  modular  units.   Power 
requirements  were  reduced  to  1/4  of  that  used  in  the 
original  console.   Video-amplifier  rise  times  of  less  than 
35  nanoseconds  were  achieved  using  transistor  circuits. 
Di^Iay  distortion  and  defocusing  were  materially  reduced, 
and  all  gain  controls  are  linear.  (Author) 

AI>-603  938  DlT.   6,  12 

OTS  Prices:  HC  $8.35/lCP  $2J6 

Induetrlal  Nucleonics  Corp.,  Columbus,  oyo. 


DETECTION  -  Division  6 


MISSILE  LIFT  OFF  MEASUREMENT  SYSTEM. 
Final  rept., 

by  A.  J.  Campanella,  W.  L.  Adams,  L.  E.  BegUan, 
A.  B.  Bishop,  and  L.  C.  Brown.  Jun  64,    532p 
Contract  AF30  602  3123,  Pro].  5930,  Task  593004 
RADC  TDR63  535 

Unclassified  report 

Descriptors:   (*Gulded  missile  tracking  systems, 
FeaslMllty  studies),  (♦Launching,  Guided  missiles). 
Tracking,  Guided  missile  trajectories.  Guided  missile 
ranges.  Gamma  rays.  Propagation,  Photons,  Measure- 
ment, Design. 

A  feasibility  study  and  analysis  has  determined  that  a 
nucleonlc  tracking  method  can  be  used  to  provide  a  Missile 
Lift  Off  Measurement  System  for  all-weather  tracking  of 
missiles  at  the  AMR  during  the  early  lift  off  phase.   During 
the  first  500  ft.  of  flight,  accuracies  of  0.05  ft.  in  position, 
0.02  ft.  per  second  in  velocity,  and  0.01  ft.  per  second  per 
second  in  acceleration  can  be  achieved  with  postflight 
analysis  of  acquired  data.   Experiments  were  conducted 
to  investigate  the  nucleonlc  tracking  method,  a  system 
analysis  was  performed,  and  a  recommended  system 
design  was  synthesized.   The  study  was  undertaken  be- 
cause of  two  attractive  chai-acteristics  of  a  geunma  photon 
nuclear  tracker,  i.e.,  high  penetrability  and  stral^t  line 
propagation  of  primary  gamma  photons.   These  two 
characteristics  are  requisites  for  an  all-weather  high 
precision  tracker.   (Author) 


AD-604  180  DlT.   6.  8.  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Aerospace  Corp.,  Los  Angeles,  Calif. 

A  STUDY  OF  OPTIMAL  LINEAR  ESTIMATION  FOR  A 

HORIZON  SCANNER, 

by  James  S.  Medltch.   25  Aug  64,  20p 

TDR-269(4540-70)-7 

Contract  AF04  695  269 

SSD  TDR64  147 

Uikclasslfled  report 

Descriptors:   (♦Horizon  scanners.  Simulation), 
(♦Attitude  indicators,  ^acecrafQ,  (♦^ace  surveillance 
systems.  Scanning),  Pitch  (Motion),  Orbital  trajectories. 
Noise,  Optimization,  Mathematical  prediction.  Linear 
systems,  Guidance,  Control  systems.  Analog  computers. 

The  theory  of  optimal  linear  filtering  is  applied  to  the 
problem  of  estimating  the  pitch  attitude  of  an  orbiting 
spacecraft.    The  horizon  scanner  model  assumed  includes 
the  effects  of  instrument  dynamics.  Instrument  noise,  and 
external  noise,  such  as  that  due  to  'cold  clouds'  and  uncer- 
tainty in  the  definition  of  the  horizon.   The  entire  system, 
including  ttie  process  model  and  the  optimal  filter,  is 
simulated  on  an  analog  computer,  and  the  results  are 
diaoussed  and  evaluated.  (Author) 


AO-604  186  DlT.   6,  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

Santa  Barbara  Research  Center,  Goleta,  Calif. 
PRODUCTION  ENGINEERING  MEASURE.   PbSe 
INFRARED  DETECTORS  -  TYPE  IR-200. 
Quarterly  progress  rept.  no.  6,  1  Apr-1  Jul  64, 
by  G.  H.  Cook.    25  Aug  64,  48p   SBRC-5527-Q6 
Contract  DA36  039AMC01466K 

Unclassified  report 

Descriptors:  (♦Infrared  detectors.  Tests),  Infrared, 
equipment.  Quality  control.  Production,  Military 
requirements.  Lead  con^xMuds.  Selenldes. 
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Division  6  •  DETECTION 


Testing  of  the  preproductlon  units  was  completed.  The 
preproduction  units  were  submitted  to  USAEMSA  for 
approval  on  1  June  1964,  but  later  returned  to  SBRC. 


The  engineering  drawings  were  revised  to  reflect  the 
changes  indicated  in  the  Fifth  Quarterly  R^»it 
(AD-600  713).   (Author) 
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7.  Electrical  Equipment 


AD-603  581  Div.    7 

OTS  Prices:  HC  $2.00/MF  $0.50 

liallory  Battery  Co.,  North  Tarrytown,  M.  T. 
TESTING  AND  EVALUATION  OF  PRQlAjRY  ALKALINE 
CELLS  AND  BATTERIES.  i , 

Semi  annual  rept.  no.  7.  31  Jul  63-31  JawM. 
by  Roger  Goodman.   31  Jan  64,  34p         | ' 
Contract  DA36  0398c7B320.  Task  106  2SI001A053  02 

uislassified  report 

Descriptors:  (*Alkaline  cells,  Electric  discharges), 
(*Batteries  and  components,  Alkaline  cells).  (^Storage 
batteries,  Alkaline  cells).  Dry  cells.  I>irimary  cells. 
Zinc,  Mercury  compounds.  Oxides,  Tepaperature,  Tables. 
Tests,  Storage,  Voltage. 


enp 
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The  testing  and  evaluation  of  primary  alkaline  cells  and 
batteries  of  the  ilnc-alkallne-mercuric  oxide  system  is 
discussed.   Delayed  discharge  test  results  are  presented 
for  cell  types  IR  at  18  months.  12R  at  36  months,  42R  at 
18  months,  625R  at  18  months,  640R  at  U  months,  650R 
at  6  months ,  1438R  at  12  months  and  14$0R  at  18  months. 
Partial  data  is  presented  on  discharge  of  cell  type  42R  at 
the  1000-hour  rate  after  36  months  of  storage.    Monthly 
EMF  readings  were  taken  on  the  seven  cell  types  remaining 
in  the  program.    (Author) 


AD-603  630  Dlv.   7 

OTS  Prices:  HC  $3.00/MF  $0.60 

New  York  State  ColL  of  Ceramics,  Alfnd  Univ. 

STUDY  OF  HYDROGEN-OXYGEN  FUBLlCELL 

ELECTRODES.  | 

Rept.  for  Jan  62-Jun  64,  jj 

by  T.  J.  Gray  and  R.  B.  Rocelle.   Aug  6M,  Sip 

Contract  AF33  687  7564,  ProJ.  8173,  Ti#k  817303 

APL  TDRM  83  J 

IMolasslfled  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
ReproductloD  has  been  made  from  best  available  copy. 

Descriptors:  (•Fuel  cells.  Electrodes),  (•Catalysts, 
Fuel  ceUs),  (•Electrolytes,  Fuel  cells).  Hydrogen, 
Oxygen,  Decomposition,  Paladlum,  Platinum,  Electro- 
plating. Impregnation,  Electrodepositton,  Carbon, 
Nickel,  Asbestos.  Gels,  Graphite,  Oxides,  HydroxldeB. 
Metals.  Potassium  compounds.  Cathodes  (Electron  tubes). 
Surface- active  substances.  Porous  materials,  Mercury 
compounds,  Electric  potential.  Electrochemistry. 

A  number  of  different  types  at  fuel  cell  systems.  In- 
cluding catalysts,  electrodes  and  eleofarolytes,  have  been 
investigated.  Of  the  metals  studied.  It  was  found  that  a 
platinum-palladium,  electrically  oo-depositad  catalyst 
gave  the  best  performance  at  both  the  hydrogen  and 
oxygen  electrodes.   Supporting  data  from  single  electrode 
studies  and  galvanostatic  measurements  are  given.   Exper- 
imental methods  at  depositing  the  catalyst  were  also 
studied.  Ultrasonic  impregnation  of  the  electrode  with 
the  electroplating  solution  before  electrodepositlon 
produced,  by  far,  the  best  electrochemical  performance. 
Both  porous  carbon  and  sintered  nickel  were  used  as 
catalyst  supports.   Free  electrolytes,  various  types  of 
gelled  electrolytes,  and  electrolytes  held  in  an  asbestos 
matrix  were  investigated.   Wett^  or  eentact  difflculUes 
dictated  the  use  of  aqueous  potassium  kydroxide- asbestos 
electrolyte  in  the  final  cells  which  were  constructed. 
(Author) 


ELECTRICAL  EQUIPMENT  -  Division  7 


AD-603  643  Div.   7 

OTS  Prices:  HC  $2.00/MF  $0.50 

Ion  Physics  Corp.,  Burlington.  Mass. 

ELECTROSTATIC  POWER  GENERATOR. 

Quarterly  technical  progress  rept.  no.  3,  IS  Apr-lS  Jul  64. 

by  C.  N.  Coenraads.    IS  Jul  64,  31p 

Contract  AF33  615  1168,  Pro).  8128.  Task  812808 

Unclssslfied  report 

Descriptors:  (*Electro8tatlc  generators.  Design). 
(•Power  supplies.  Electrostatic  generators).  Power 
equipment.  Tests,  Vacuum  seals.  Electrodes,  Metal 
coatings.  Electric  insulation.  Crystal  growth.  Single 
crystals.  Aluminum.  Transformers,  Models  (Simulations). 

The  generator  system  entered  the  testing  stage.   Seal 
testing  is  entering  Its  final  stage  with  satisfactory 
performance  to  6000  rpm  so  far.   The  insulation  strength 
of  1000  sq  cm  electrodes  with  a  1  mm  separation  was  not 
Increased  but  the  previously  reached  35  kV  insulation 
level  was  re-established  repeatedly.   A  better  under- 
standing of  the  mechanisms  Involved  In  electrical  break- 
down In  vacuum  will  undoubtedly  make  further  advances 
possible.   The  study  of  excitation  methods  for  the 
generator  was  successfully  terminated  and  resulted  In  a 
design  and  a  working  scale  nKxlel.    (Author) 


AD-603  664 
OTS  Prices; 


Dlv.   7 
HC  $1.00/MF  $0.50 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright -Patterson  AFB,  Ohio. 

CONTACTLESS  SINGLE-PHASE  SYNCHRONOUS 

GENERATOR, 

by  L.  M.  Palastin.   9  Jul  64,  6p 

FTD  TT64  483;  TT  64  71188 

Unclassified  report 


Unedited  rough  draft  trans,  at  Russian  patent  no. 
(appl.  no.  730176/24-7,  12  May  61). 
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Descriptors:  (•Generators,  Design),  Power  equipment 
parts.  Coils,  Armatures,  Magnets,  Electrical  properties. 
Manufacturing  methods.  Patents,  USSR. 

The  Invention  Involves  a  contactless  single -phase 
synchronous  generator  with  a  quadripole  loaded  stator 
which  has  two  cores  for  concentrated  colls  of  the  armature 
winding,  two  permanent  magnets,  two  magnetic  shunts,  and 
adjustable  excitation  winding  which  Includes  magnets  and 
magnetic  shunts  and  with  a  wlndingless  rotor  which 
switches  over  the  magnetic  flux  In  the  stator  with  change 
of  Its  direction  In  the  cores  of  the  armature  winding;  and 
which  Is  distinguished  by  the  fact  that  for  the  purpose  of 
simplifying  the  design  and  the  technology  of  the  production 
as  well  as  Improvement  in  the  mechanical  stability  of  the 
stator  and  the  characteristics  of  the  machine,  the  sheets  of 
the  stator  are  produced  by  one  stamping  for  the  forming  of 
the  magnetic  conductor  without  joint  clearances.    For  the 
purpose  of  widening  the  limits  ot  adjustment  ai  the  output 
voltage  on  each  steel  sheet  of  the  stator,  there  are  two 
magnetic  shunts  for  each  bar  of  the  permanent  magnet 
which  form  a  covered  recess  into  which  there  is  placed 
the  respective  magnet.    (Author) 


AD-603  686  Dlv.    7.  15 

OTS  Prices:  HC  $3.00/MF  $0.75 

Coordinated  Science  Lab.,  Univ.  of  Illinois,  Urbana. 
REALIZATION  OF  THE  A-MATRDC  OF  HALF- 
DEGENERATE  RLC  NETWORKS, 
by  Ahmet  DervUoglu.   Jul  64.  6^  CSL-R-22S 
Contract  DA28  043AMC00073E  Unclassified  report 
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Division  7  -  ELECTRICAL  EQUIPMENT 


Descriptors:  ('Matrix  algebra.  Electrical  networks), 
(^Electrical  networks.  Matrix  algebra).  Networks,  Tlieory, 
Capacitance,  Inductance,  Resistance  (Electricad), 
Synthesis.  B4athematical  analysis. 

The  necessary  and  sufficient  conditions  for  a  matrix  to 
be  realizable  as  the  A-ntatrix  of  an  RLC  network  are 
developed.   The  RLC  network  is  assumed  to  be  non- 
degenerate  or  half-degenerate  and  is  assumed  to  have  a 
connected  resistive  part.    First  it  is  shown  that  If  tliere 
exists  a  realization  then  the  given  matrix  A  can  be 
factored  Into  two  matrices :   one  a  diagonal  matrix  of 
positive  entries  and  tlie  other  a  symmetric-skewsymmetrlc 
(hybrid)  matrix.    It  is  shown  that  the  given  matrix  A  has 
a  realization  with  a  half -degenerate  or  non-degenerate  RLC 
network  which  has  a  connected  resistive  part  if  and  only  if 
the  factorization  exists  and  tx>th  the  terminal  matrix  and 
the  circuit  matrix  are  realizable.    It  is  also  shown  that 
for  a  certain  factorization  if  a  realization  exists ,  then  the 
reactive  part  is  unique  within  two-isomorphism  and  the 
resistive  part  can  always  be  reduced  to  a  complete 
polygon  in  general.   In  an  appendix,  a  way  of  writing  the 
A-matrtx  by  inspection  in  the  active  half -degenerate  RLC 
case  is  given  and  the  necessary  and  sufficient  conditions 
that  the  order  of  complexity  be  equal  to  the  number 
of  reactive  elements  in  the  network  are  developed.    (Author) 


100  WATT  THERMOELECTRIC  POWER  SYSTEM  FOR 

BUOY  APPUCATIONS. 

Monthly  progress  rept.  no.  2,  11  Jul-11  Aug  64, 

t>y  Dale  A.  Naumer.    11  Aug  64,   7p 

Contract  N600  61533  61992 

Unclassified  report 

Descriptors:  (*Thennoelectrlcity,  Buoys),  (*Buoy8, 
Power  supplies).  Thermocouples,  Electric  power 
production.  Generators,  Marker  U^ts,  Temperature 
control.  Programming  (Computers),  Modules  (Electronic), 
Bismuth,  Tellurium,  Combustion,  Heat  tramsfer. 
Blowers,  Performance  (Engineering),  Circuits,  Thermal 
insulation. 

During  this  report  period  the  computer  program  to 
investigate  heat  transfer  in  the  intake-exhaust  stack  was 
debugged.   The  control  circuit  was  redesigned  and  the 
purge  blower  relocated  to  bypass  the  generator.   Two  of 
the  15  couple  bismuth  telluride  modules  were  tested. 
The  objective  of  this  test  program  was  to  experimentally 
evaluate  electrical  performance  (current,  voltage  and 
power)  which  can  be  expected  of  the  test  modules  when 
operated  at  generator  design  temperatures.   Teste  were 
performed  with  hot  side  temperatures  of  240-250  and 
260C,  and  cold  side  temperatures  of  50C. 


AD-603  747  Div.    7,  22 

OTS  Prices:  HC  $2.00/MF  $0.50 

Magnavox  Co.,  Urliana,  IlL 

MINIATURIZED  SPHERICAL  PELLET  INTEGRATING 

ACCELERO  METER. 

Monthly  progress  rept.  no.  9,  1-28  Feb  61, 

oy  M.  L.  Myers  and  M.  W.  Bair.   1  Dec  61,  33p 

Contract  DAll  022ORD3413,  Pro].  TN2  8106 

Unclassified  report 

Descriptors:  (*Accelerometers,  Miniature  electrical 
e(^pment),  (*Arming  devices.  Manufacturing  methods). 
Integrators,  Pellets,  Spheres,  Design,  Switching  circuite. 
Tests,  Environmental  tests.  Life  expectancy,  Storage, 
Controlled  atmospheres,  Stu^ace  area. 

The  study  program  has  not  produced  any  definite 
scientific  proofs  in  any  area  due  to  the  fact  that  the  pro- 
gram was  to  small  and  effort  was  curtailed  and  then  stop- 
ped too  soon.   An  application  of  Implied  discoveries  to 
improve  certain  manufacturing  equipment  has,  however, 
greatly  improved  the  stability  characteristics  of  G-Swltohes 
being  built  on  parallel  contracts.   In  this  regard,  the  pro- 
gram has  produced  valuable  resulte.   The  applied  Improve- 
mente  have  taken  the  form  of  tighter,  backfill-gas  filtering, 
an  improvement  of  vacuum  pump  and  vacuum  facilities,  a 
more  rigid  observance  of  proper  outgassing,  a  tig;hter 
control  of  bead  processing  and  storage,  and  a  more  accurate 
control  of  the  backfilling  operation.   All  of  these  changes 
in  manufacturing  procedure  are  based  on  the  implied  prob- 
ability that  the  following  factors  are  important  in  the  de- 
terniination  of  stability:    1   Beads  must  be  out-gassed  at 
a  high  temperature.   2   Beads  must  be  protected  against 
H20  and/or  02.    3   Beads  must  be  sealed  only  in  a  stable 
inert  atmosphere.   4   Moly-coat  layer  must  be  uniform  in 
thickness  and  quality.    5  G-Switch  component  parts  must 
be  outgassed  at  a  high  temperature  and  must  be  protected 
against  contamination.   Basic  facilities  now  exist  to  apply 
the  above  theories  to  routine  production  unless  further 
study  shows  that  tighter,  more  scientific  controls  are 
nee<ted.    (Author) 


AD-603  787  Div.    7,  19,  31 

OTS  Prices:  HC  $1.00/MF  $0.50 

Westinghouse  Electric  Corp.,  Lima,  OUo. 


AD-603  957 
OTS  Prices: 


Div.   7,  8,  15,  30 
HC  $5.00/MF  $1.00 


Air  Force  Inst,  of  Tech.,  Wright-Patterson  AFB,  Ohio. 
AN  EVALUATION  OF  SELECTED  DESCRIBING  FUNC- 
TIONS OF  CONTROL  SYSTEM  NONLINEARITIES. 
Master's  thesis, 

by  Robert  R.  Rankine,  Jr.    Jun  64,  179p 
AFIT  GGC/EE/64  16 

Unclassified  report 

Descriptors:   ('Functions,  Control  systems),  ('Control 
systems.  Mathematical  analysis).  Nonlinear  systems. 
Linear  systems.  Feedback,  Oscillation,  Frequency, 
Hysteresis,  Mathematical  prediction. 

A  describing  function  is  an  amplitude-dependant  general- 
ized transfer  function  of  a  nonllnearity  which  can  be  used 
to  represent  the  nonllnearity  when  its  input  is  approxi- 
mately sinusoidal.   The  simpler  and  more  prominent  or 
accurate  describing- function  generating  schemes  include 
(1)  the  conventional,  (2)  the  minimum  average  error,  (3) 
the  equivalent  gain,  (4)  the  new  rms,  and  (5)  the  corrected- 
conventional.    An  evaluation  of  these  various  schemes, 
based  on  the  accuracy  with  which  the  describing  func- 
tions they  produce  can  predict  the  amplitude  and  fre- 
quency of  self- sustained  osciUatlons  in  a  nonlinear  sys- 
tem, reveals  that  the  corrected-conventlonal  describing 
functions  are  more  accurate  for  single-valued 
nonllnearities.  (Author) 


AD-604  037  Div.    7,  4,  20 

OTS  Prices:  HC  $2.00/MF  $0.50 

Atomics  International,  Canoga  Park,  Calif. 

THE  EFFECTS  OF  RADIATION  ON  NICKEL-CADMIUM 

BATTERY  ELECTRODES,    n. 

Mid-point  rept.  for  13  Mar-13  Jun  64, 

by  G.  R.  Argue,  H.  L.  Recht,  W.  A.  McCoUum,  and 

D.  E.  McKenzie.    29  Jul  64,  28p   AI-64-161 

Unclassified  report 

Prepared  for  Jet  Propulsion  Lab. 

Descriptors:  ('Electrodes,  Radiation  damage), 
('Electrolytes,  Radiation  chemistry),  ('Cadmium 
compounds.  Radiation  chemistry).  Batteries,  Nickel 
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compounds,  Potassium  compounds,  Hydroxldea, 
Gamma  rays.  Effectiveness,  Reduction. 

A  study  of  the  efiecte  of  gamma  radiation  on  nickel- 
cadmium  cells  was  continued  with  emphasis  on  the  loss 
In  capacity  of  the  cadmium  electrode  and  on  the  radlolysis 
of  the  aqueous  KOH  electrolyte.   It  was  tentatively 
concluded  that  gamma  radiation  causes  an  irreversible 
Inactlvatlon  of  some  of  the  oxidized  species,  Cd(0H)2, 
on  the  cadmium  electrode.   Experimente  were  carried  out 
to  study  the  radlolysis  of  aqueous  KOH  solutions  at 
concentrations  from  0.5  per  cent  to  40  per  cent.    Radlolysis 
of  30  per  cent  KOH  containing  a  portion  of  a  nickel  elect- 
rode produced  relatively  large  amounte  of  oxygen  whereas 
only  hydrogen  was  evolved  during  the  irradiation  of  a 
•Imilar  solution  containing  a  portion  of  a  cadmium  electrode. 


AD-604  039 
OTS  Pricesi 


Div.   7,  15 
HC  $5.00/11  F  $1.00 


Coordinated  Science  Lab.,  Univ.  of  IllW*.  Urbana. 

NONLINEAR  NETWORK  ANALYSIS:  THE  PARAMETRIC 

APPROACH, 

by  L.  O.  Chua  and  R.  A.  Rohrer.  Jul  64, 

CSL-R224 

Contract  DA28  043AMC00073E 


L98p 


Joclaaslfied  report 


Descriptors:  ('Electrical  networks.  MMiematical 
analysis).  Numerical  methods  and  prooadures.  Nonlinear 
systems.  Polynomials,  Equations,  Differential  equations. 
Stability,  Integrals.  Transformations  (Mathematics), 
Theorems. 


1 


This  work  presents  a  unified  theory  of  nonlinear  RLC 
networks  using  an  entirely  new  approach— the  parametric 
approach.    The  class  of  networks  considered  includes  any 
arbitrary  time-invariant,  nonlinear  RLC  network  whose 
elemente  can  be  characterized  by  a  unicursal  curve.   In 
particular,  curves  wttich  are  multiple-valued  functions  of 
both  terminal  variables  such  as  the  hysteresis  curves  are 
admissible.   Through  the  use  of  Stieltjes  integrals,  a  gen- 
eralization of  the  concepte  of  'content'  and  'co-content'  as 
well  as  'energy'  and  'co-energy'  is  made  wtiich  leads  di- 
rectly to  a  generalization  of  the  Legendre  transformatton. 
It  is  then  shown  that  the  equilibrium  eqmtions  of  such  net- 
works can  always  be  formulated  mathematically  as  a  system 
of  algebraic-differential  equations.    The  Schauder  fixed  point 
theorem  and  the  principle  of  contraction  mapping  are  then 
used  to  formulate  a  ntmiber  of  existence  theorems  on  the 
solutions  of  nonlinear  resistive  networks.   The  concept  of 
equivalent  nonlinear  networks  as  well  as  the  principle  of 
duality  in  nonlinear  networks  is  introduced  and  a  number 
of  useful  theorems  on  equivalent  nonllncMr  netwoifcs  are 
presented.   (Author) 


AD-604  043  Div.    7,  8.  15 

OTS  Prices:  HC  $4.00/MF  $1.00 


Latwratoiy  for  Electroscience  Researcitt  New  Yoik 

Univ.,  N.  Y. 

ON  THE  ANALYSIS  AND  SYNTHESIS  OF  SWITCHING 

NETWORKS  COMPOSED  OF  m-out-of-q  DECISION  GATES. 

Technical  rept., 

by  Manush  Raship.   Jun  64,  144p  NYU  ttl-400-95 


Grant  AF  AFOSRa4  64 
AFOSR  64  1378 


Unclassified  r^>ort 


Descriptors:  ('Switehing  circuite.  Gates  (Circuite)), 
(♦Gates  (Circuite),  Switching  circuite).  Computer  logic, 
Analysis,  Synthesis,  Decisis  theoiy.  Algebra,  Functions. 

A  formal  algebra,  called  m-out-of-n  decision  logic.  Is 
developed  for  the  analysis  and  synthesis  of  switehing 
networks  made  up  of  m-out-of-n  decision  gates.   An  m-out- 
of-n  decision  gate  is  defined  as  a  device  ttiat  can  be  de- 
scribed by  a  threshold  function  whose  weij^te  and  threshold 
are  positive  Integers.    Such  a  threshold  functton  is  also 
referred  to  as  an  m-out-of-n  decision  function.    A  set  of 
theorems  is  derived  from  an  axiom  set,  and  the  inclusion 
of  Boolean  algebra  and  3-input  majority-decision  logic  as 
special  cases  of  the  m-out-of-n  decision  logic  is  demon- 
strated. 


AD-604  114  Div.    7,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Allls-Chalmers  Mfg.  Co.,  Milwaukee,  Wis. 

DESK3N  OF  HYDROGEN-OXYGEN  CAPILLARY  TYPE 

FUEL  CELL. 

Quarterly  technical  progress  rept.  no.  "3.  1  May-30  Jul  64, 

comp.  and  ed.  by  J.  C.  Prestridge.   14  Aug  64,  24p 

Contract  AF33  615  1185,  ProJ.  8173,  Task  817303 

Unclassified  report 

Descriptors:  ('Fuel  cells.  Design),  ('Hydrogen, 
Fuel  cells),  ('Oxygen,  Fuel  cells).  Capillary  tubes. 
Temperature  control.  Spacecraft.  Electric  power 
production.  Performance  (Engineering),  Teste. 

The  package  was  subjected  to  a  successful  vehicle  systems 
operational  test   The  Static  Orbital  Fuel  Cell  Packages  are 
at  the  vehicle  contractor's  facility  awaiting  installation  on 
an  orbital  vehicle.    Work  on  the  28-volt  fuel  cell  power 
system  and  the  fuel  cell  analyzer  is  progressing  according 
to  schedule.   Information  acquired  from  multi-cell  module 
teste  was  utilized  to  design  the  28-volt  fuel  cell  power 
system.   (Author) 


AD-604  141  Div.    7,  8.  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Sante  Monica,  Calif. 

A  RANDOM  WALK  RELATED  TO  THE  CAPACITANCE 

OF  THE  CIRCULAR-PLATE  CONDENSER, 

by  E.  Reich.    2  Sep  52,  8p   P-322 

Unclassified  report 

Descriptors:  ('Capacitors,  Capacitance).  ('Numerical 
methods  and  procedures.  Capacitance),  ('Capacitance, 
Numerical  methods  and  procedures).  Integral  equations. 
Disks. 

It  is  shown  that  the  solution  of  a  certain  class  of 
Integral  equations,  among  them  Love's  equation  for  the 
circular-plate  condenser,  can  be  expressed  in  terms  of  the 
mean  duration  of  a  one-dlmensionsl  random  walk  with 
absorbing  barriers.   (Author) 
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8.  Electronics  and  Electronic 
Equipment 


AD-603  521  DlT.    8.  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

General  Electric  Co.,  Syracuse.  N.  Y. 

RESEARCH  ON  MICROWAVE  INTERACTIONS  IN 

SEMICONDUCTORS, 

Quarterly  rept.  no.  4. 

by  R.  W.  Aldrlch,  C.  R.  Boyd.  J.  P.  Dletz.  and 

S.  Wanuga.  15  Dec  63,  60p 

Contract  AF33  657  10088 

Unclasaifled  report 

Descriptors:  (*  Audio  amplifiers.  Semiconductor 
devices),  (^Phase  shifters.  Waveguides),  (*Seml- 
conductors.  Piezoelectric  crystals),  Microwave  ampllflers. 
Pulse  amplifiers.  Diodes  (Semiconductor),  Single  crystals. 
Silicon,  Cadmium  compounds.  Sulfides,  Transducers. 
Ultrasonic  radiation. 

The  first  task  was  to  devek^  three  inch  long  p-n 
Junctions  in  single  crystal  silicon  which  could  be  incorpora- 
ted in  waveguides  as  active  phase-shifting  elements  for 
measurement  purposes.   Recent  advances  in  the  field  of 
ultrasonics  have  produced  direct  observation  of  electron- 
phonon  interaction  in  piezoelectric  semiconductors.    The 
most  important  device  to  emerge  from  this  work  is  the 
ultrasonic  piezoelectric  semiconductor  amplifier.   In  this 
device,  when  the  drift  velocity  of  conduction  electrons  in 
a  piezoelectric  semiconducting  crystal  exceeds  the  velocity 
of  an  acoustic  wave  traveling  in  the  same  direction,  energy 
is  transferred  from  the  electrons  to  the  acoustic  wave  such 
that  acousdc  amplification  takes  place.    A  shear  wave  CdS 
amplifier  centered  at  48.5  megacycles  showed  23  db 
insertion  gain  operating  in  pulsed  condition.   Related 
experimental  data  observed  in  this  amplifier  such  as  gain 
saturation  and  limiter  action  are  given.    Parts  of  the 
amplifier  structures  such  as  transducers,  bonds,  and 
contacts  are  discussed  as  w=ll  as  experimental  measure- 
ments on  other  amplifier  structures. 


AD-603  544  DlT.    8.  25.  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Ordnance  Lab.,  Corona.  Calif. 
MILLIMETER  INTERFEROMETER, 
by  J.  W.  Battles  and  D.  E.  Crane.    1  Aug  64,  18p 
NAVWEPS  8201 

Unclassified  report 

Descriptors:  (*Interferometers.  Millimeter  waves). 
Spectrum  analyzers.  Waveguides.  Dielectric  properties. 
Standing  wave  indicators.  Prismatic  bodies. 
Mathematical  analysis.  Measuring  devices  (Electrical 
and  Electronic).  Design. 

A  millimeter  interferometer,  based  on  the 
Froome  interferometer,  has  been  designed  and  built 
in  such  a  way  that  no  calibration  is  necessary  to 
measure  the  complex  dielectric  constant  of  a  given 
material.   The  interferometer  (wtiich  has  been  operated 
at  35  Gc)  is  mathematically  described,  and  its  operation 
is  explained.    Ultimately,  the  unit  is  expected  to  be 
operable  at  frequencies  greater  than  70  Gc.   (Author) 


AD-603  547  DIt.    8 

XyrS  Prices:  HC  $2.00/MF  $0.50 

SFD  Labs.,  Inc.,  Union,  N.  J. 

APPLIED  RESEARCH  ON  EXTENDED  INTERACTION 

IN  ICEM  MAGNETRONS. 


Interim  engineering  rept.  no.  1,  16  Apr- 16  Jul  64. 
by  W.  R.  Zettter.   Jul  64,  29p  SFD-42-IER-1 
Contract  AF33  615  1570 

Unciasslfled  report 

Descriptors:  («Magnetron8,  Cascade  structures). 
Microwave  oscillators.  Tuning  devices.  Design. 
Feasibility  studies.  Resonators.  Power  amplifiers, 
Kband. 

This  report  covers  the  first  three  month's  activities  on 
a  program  to  explore  the  feasibility  of  combining  two. 
three  or  more  Ka-band  interaction  structures  in  cascade 
to  produce  an  N-tupling  of  the  peak  and  average  power 
capability  of  a  single  stage.    Activity  to  date  has  progress 
in  two  paths  -  analytical  and  mechanical.   Analysis  of  the 
transmission  line  problems  Involved  has  determined  the 
proper  electrical  design  approach  for  the  early  models. 
Further  analytical  work  is  essential  and  is  being  pursued. 
The  mechanical  design,  which  involves  modification  of 
a  basic  Ka-band  IC  EM  magnetron,  has  proceeded 
satisfactorily,  and  initial  parts  procurement  has  begun. 
The  first  hot  test  vehicle  will  be  tested  during  the  next 
quarterly  period.    (Author) 


AD-603  552 
OTS  Prices: 


DiT.   8 
HC  $2.00/MF  $0.50 


Illinois  Univ..  Urfoana.   Engineering  Experiment  Statioii. 

DESIGN  AND  OPERATION  OF  A  RADIATING  LENS  FED 

BY  A  GOUBAU  BEAM-WAVEGUIDE. 

Antenna  Lab.  technical  rept.  no.  80, 

by  p.  E.  Mast.*M.  Foumler,  and  J.  F.  Kaufbnaa. 

Jul  64,  45p 

Contract  AF33  657  10474,  ProJ.  6278,  Task  627801 

Unclassified  report 

Descriptors:  (*Wavegulde  couplers.  Lenses),  (•Lenses, 
Waveguide  couplers).  Millimeter  waves.  Wav^;\iides, 
Dielectric  proi>ertles.  Electromagnetic  properties. 
Antenna  radiation  patterns.  Design,  Operation. 

The  Goubau  electromagnetic  beam  waveguide  has 
given  rise  to  the  Interesting  problem  of  ooupliii^  energy 
between  the  guiding  system  and  free  space  in  an  efficient 
manner.   In  this  report,  a  coupler  consisting  of  dielectric 
lenses  is  considered.   The  Goubau  electromagnetic  beam 
waveguide  is  used  as  a  feed  line.   The  coiner  modifies 
the  field  distribution  so  as  to  Illuminate  a  large 
radiating  lens.    The  method  of  approach  to  the  design  of 
such  a  coupler  is  that  of  geometrical  optics.    This  approach 
is  justified  as  a  first  ^yroximatlon  since  the  dimensions  of 
the  elements  in  the  guiding  section  as  well  as  those  in  the 
coupling  system  are  very  large  compared  to  a  wavelength. 
(Author) 


AD-603  559  Div.    8.  26 

OTS  Prices:  HC  $1.00/liF  $0.50 

Fries  Instrument  Div.,  Bendix  Corp.,  Baltimore.  Md. 

ML-419  THERMISTOR  P.EM. 

Quarterly  progress  rept.  no.  5,  1  Jan-31  Mar  64. 

t^  J.  T.  George.    31  Mar  64.  9p 

Contract  DA36  039AMC01  465B 

Unolasslfied  report 

Descriptors:  (*Thermistors.  Production),  Processing. 
Clay.  Quality  control.  Radiosondes,  Loading  (Mechanics), 
Blectilcal  properties. 

The  report  describes  testing  and  evahiatioa  of  ttiennistor 
rods  of  the  final  clay  composition,  preproductlon  sample 
twstlng  and  evaluation,  new  e<iulp<Deat  and  equipment  con- 
siderations, and  progress  on  the  preparatloo  of  quality 
oootrol  manuaL   (Author) 
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AD-603  560  Div.   8,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

General  Electric  Co.,  Auburn,  N.  Y. 

THE  DEVELOPMENT  AND  EVALUATION  OF  A. 

BILATERAL  TRIODE  SWITCH. 

Quarteriy  progress  rq>t  no.  1,  13  Apr- 13  Jul  64, 

by  F.  E.  Gentry,  R.  L,  Soace,  and  J.  F.  Essoo. 

13  Jul  64,  46p 

Contract  NObsr«1161,  Prol.  SR0OeO3O4.  T|i«k  9348 

UnclMBsifled  r^>ort 

Descriptors:  (*Eleotronic  switches,  Trlodss), 
{•Semiconductor  devices.  Electronic  switohes), 
(•Triodes,  Electronic  switches),  Silicon,  Ractlflers, 
Conductivity,  Gates  (Circuits),  Transistoas. 

This  report  describes  the  work  performed  toward  the 
development  of  an  improved  bilateral  trlode  p-n-p-n 
switch.   In  addition  to  a  qualitative  description  of  the 
operation  of  this  new  device,  calculatioos  of  the  sheet 
oooductivity  of  double-erfc -diffused  layers  and  of  some  of 
the  effects  of  transverse  current  flow  In  such  layers  are 
presented.   (Author) 


AD-603  572 
OTS  Prices: 


Div.   8,  25 
HC  $2.00/MF  $0.50 


Chalmers  Univ.  of  Tech.,  Gothenburg  (Sweaen). 

PROPAGATION  OF  NONLINEAR  HAHN-RAMO  WAVES 

ALONG  AN  ANNULAR  ELECTRON  CURRENT  SHEATH. 

Technical  note  no.  2, 

by  S.  CAvii«  and  O.  NUsson.    1  Nov  63,  42|»  CUT-RR-40 

Contract  AF61  052  594 

RADC  TDR64  352 

Unclassified  report 

Descriptors:   (•Electron  beams.  Plasma  physios), 
(•Plasma  sheath,  ^ace  charges).  Electromagnetic 
waves.  Propagation,  Mathematical  models.  Linear 
systems.  Nonlinear  systems.  Signals,  Distortion, 
Microwave  equipment.  Electron  tubes,  Sweden. 

The  ref»rt  deals  with  an  analytical  nonlin^ V  theory  of 
space  charge  wave  propagation  along  an  aoaular  current 
sheath  In  a  conductli^  tunnel.   The  effect  of  Donlinearitles 
on  fundamental  frequency  amplitude  saturation,  the  be- 
havior of  harmonic  frequency  waves  and  t^  distortion  of 
wavefcrms  la  considered.  (Author) 


AD-«03  573 
OTS  Prices: 


Div.   8 
HC  $2.00/MF  $0.50 


Chalmers  Univ.  of  Tech.,  Gothenburg  (Sweden). 

SMALL-SIGNAL  NONLINEAR  KLYSTROH  WAVES. 

Technical  note  no.  3, 

by  S.  Olvii«  and  M.  Fischer.  1  Mar  64, 

CUT-RR-41 

Contract  AF61  052  594 

RADC  TDR64  367 

Unolasslfied  report 

Descriptors;  (•Electron  beams,  KlystroM),  (*Space 
charges.  Nonlinear  systems),  (•Microwaves.  Propa- 
gation), Excitation.  Velocity,  Modulation,  Harmonic 
analy^s,  Oeometrio  iors,  Sweden.  1 1 

The  report  deals  with  the  nonlinear  a^ieots  of  space 
chai^  wave  propagation  along  a  velocity  (modulated,  con- 
fined, aoUd  electron  beam  of  finite  radial  extension.   The 
gridded  modulation  gap  is  Infinitely  short  and  the  beam  is 
surrounded  by  an  infinitely  well  conduotinB  concentric 
tunneL   Thus  the  system  under  study  Is  a  Qlassic  in  the 
microwave  art.   Maxwell's  field  equation^  and  the 
nonlinear  equation  of  electron  motion  are  solved  with 


the  spatial  boundary  values  properly  taken  into  account, 
The  nwtbod  of  successive  approximations  is  used  and  the 
second  order  ac  beam  current,  which  is  of  the  second 
harmonic  frequency,  is  explicitly  e]q)res8ed.    The  results 
are  numerically  Interpreted  by  the  use  of  a  computer  and 
presented  in  the  form  of  second  harmonic  beam  current 
versus  axial  distance  graphs  for  a  number  of  parameter 
combinations  of  practical  interest.   These  results  are 
compared  with  those  obtained  analytically  for  a  disc- 
electron  beam  nuxlel.   (Author) 


AD-603  591  Div.   8.5 

OTS  Prices:  HC  $1.00/MF  $0.50 

Air  Foroe  Cambridge  Researoh  Labs.,  Bedford,  Mass. 

ON  THE  OPTIMUM  DESICai  OF  MULTIPATH 

SIGNALS. 

Physical  sciences  researoh  paper, 

by  NeU  J.  Bershad.  Jun  64.  17p 

ProJ.  5628 

AFCRL  64  485;  AFCRL  PSRPU 

Unclassified  report 

Descriptors:  (•Miiltipath  transmission.  Signals), 
(•Signals,  Optimization),  (*Matrlx  algebra.  Communi- 
cation theory).  Correlators,  Signal-to-noise  ratio. 
Errors.  Probability.  Calculits  of  variations.  Statistical 
processes.  Time,  Bandwidth.  Design,  Communication 
systems.  Dynamic  programming. 

The  problem  of  designing  optimum  signals  for  trans- 
mission through  a  gaussian  time-varying  multipath  media 
Is  Investigated.   The  signals  are  constrained  to  be 
bandllmited  as  are  the  time  variations  of  the  multipath 
media.    The  results  of  this  report  indicate  that  vailing 
the  transmitted  signal  has  only  limited  effect  on  the 
statistics  of  the  received  signal  and,  hence,  on  the  error 
probabilities.   (Author) 


AD-603  627 
OTS  Prices: 


Div.   8 
HC  $3.00/MF  $0.50 


Electronic  Defense  Labs.,  Mountain  View,  CaUf. 
RECEIVER  SYSTEM  NOISE  STUDY. 
Technical  memo.. 

by  WllUam  F.  Oliver.   27  Mar  64,  54p,  EDL-M658 
Contract  DA36  039AMC03404E 

Unclassified  report 

Descriptors:  (•Noise  (Radio),  Radio  receivers), 
(•Radio  Interference,  Radio  receivers),  (•Radio  receivers. 
Signal-to-nolse  ratio),  Netwoiks,  Cascade  structures. 
Power,  Absorption,  Attenuation,  Antennas,  Temperature, 
Atmospherics,  Sensitivity,  Radio  signals.  Very  hlg^ 
frequency.  Microwave  frequency.  Water  vapor.  Oxygen, 
Performance  (Engineering. 

Receiver  noise  figure  and  sensitivity  calculation  (using 
the  noise  temperature  approach)  are  discussed.   Two 
appendices  are  included  to  aid  in  the  consideration  of 
system  performance  in  the  presence  of  a  signal  and  to 
present  example  calculations  for  a  typical  VHF  receiver 
subsystMn.  (Author) 


AD-603  634  Div.   8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Gordon  McKay  Lab.,  of  Applied  Science.  Harvard 

Univ.,  Cambridge,  Mass. 

THE  CIRCULAR  LOOP  ANTENNA  IMMERSED  IN  A 

DISSIPATIVE  MEDIUM. 

Scientific  rept.  no.  6, 

by  Kelgo  Uzuka.   3  Apr  64.  28p 


35 


Division  8  •  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


CoQtract  AF19  604  7262.  Grant  NSFG2022S, 
Pro].  7661.  Task  76615 
AFCRL  64  339 

Unclassified  report 

Descriptors:  (*Loop  antennas.  Experimental  data). 
Admittance,  Electric  currents.  Admittance,  Electrical 
conductance.  Electromagnetic  fields,  Antenna  radiation 
patterns.  Antenna  configurations.  Water,  Solutions, 
F^erformance  (Engineering),  Jfeasurement, 
Environmental  tests.  Electric  currents. 

Investigations  were  made  of  the  radiating  and  circuit 
properties  of  circular  loop  antennas  when  immersed  In 
conducting  media  with  various  Ices  tangents.   The 
following  quantities  were  experimentally  examined  and 
compared  with  the  available  theoretical  results.  (1) Driving- 
point  admittance  of  circular  loops  as  a  function  of  the 
circumference  per  wavelength.  2  pi  b/lambda^^beta  b 
(2)  Current  amplitude  and  phase  distributions  (3)  Field 
patterns.   In  each  case  the  loss  tangent  of  the  medium 
Is  taken  as  a  parameter.   The  experimental  results  are 
In  good  agreement  with  the  theory.   A  comparison  between 
the  behavior  of  the  loop  In  a  conducting  medium  and  those 
of  a  linear  dipole  was  made  wherever  possible.   It  was 
discovered  that  there  is  a  cut-off  size  beyond  which  the 
driving-point  admittance  of  a  linear  dipole  is  the  same 
whether  or  not  its  ends  are  connected  to  form  a  loop. 
This  particular  loss  tangent  is  1.06,  and  the  cut-off  size 
is  Iambda/2.   A  circular  loop  antenna  with  beta  b=1.0 
is  excited  predominantly  in  a  dipole  mode  and  Its  field 
pattern  resembles  that  of  a  two-element  dipole  array. 
A  study  was  made  to  determine  bow  this  pattern  becomes 
more  like  that  of  a  monopole  as  the  loss  tangent  of  the 
solution  is  increased.    (Author) 
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RESEARCH  ON  THE  PROPERTIES  OF  ANTENNAS  IN 
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Scientific  rept.  no.  8, 

by  Kelgo  lizika.    15  Apr  64,  71p 
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Unclassified  report 

Descriptors:  (*Antenna8.  Experimental  data),  Dipole 
antennas.  Loop  antennas.  Test  equipment.  Electrical 
properties.  Electrical  conductance,  Antenna  radiation 
patterns.  Electromagnetic  fields.  Polarization,  Antenna 
configurations.  Performance  (Engineering),  Environmental 
tests.  Electric  currents.  Probes  (Electromagnetic), 
Electromagnetic  waves.  Measurement. 

This  report  Is  Intended  to  give  a  simimary  of  the  research 
on  the  properties  of  the  various  kinds  of  the  antennas  in  the 
conducting  media.  The  types  of  the  antenna  studied  include 
bare  or  Insultated  dipole  antennas  and  a  bare  circular  loop 
antenna.  The  dimensions  of  the  media  were  either  finite 
or  Infinite  In  extei^.  The  detailed  lUostration  of  the  exper- 
imental setup  Is  also  added.    (Author) 
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CAPACITORS,  FEED-THROUGH,  SOLID  ELECTRO- 
LYTE TANTALUM  PELLET. 
Quarteriy  rept.  no.  1.  31  Mar-30  Jun  64. 


by  W.  G.  BaUey.    30  Juu  64,  40p 
Contrsct  DA36  039AMC03630E 


Unclassified  report 


Descriptors:  (*Tantalum  capacitors.  Production), 
Electrolytic  capacitors,  Design,  Anodes,  Quality  con- 
trol. Test  equipment. 

Drawings  were  made  of  the  engineering  design  of  the 
feed-through  capacitor  and  Us  basic  parts.    Two  hundred 
anodes  were  made  for  engineering  samples,  using  a 
small  hand-operated  press  and  die  set.    An  insertion 
loss  test  fixture  was  designed  and  manufactured. 
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Space  General  Corp.,  El  Monte,  Calif. 
THEORETICAL  STUDY,  SHIPBOARD  DIRECTION 
FINDING  ANTENNA  ARRAY. 
Final  rept.,  14  Jun  63-24  Jan  64. 
24  Jan  64,  167p   SGC-393R-5 
Contract  N123  953  33769A 

Unclassified  report 

Descriptors:    ('Antennas,  Direction  finding),  (*Dlrectlon 
finding.  Shlpborne),  High  frequency.  Antenna  configura- 
tions. Loop  antennas.  Focusing,  Mathematical  analysis. 
Linear  systems.  Errors,  Signal-to-nolse  ratio,  Direction 
finding  signals.  Antenna  radiation  patefns,  Programing 
(C^miMters),  Scanning,  Doppler  systems.  Display  systems. 
Theory,  Bibliographies. 

The  major  conclusion  that  can  be  drawn  from  this  study 
is  that  self -focusing,  wide  aperture,  linear  antenna  arrays 
are  feasible  as  shipboard  direction  finders.    It  has  been 
found  that  wide  aperture  direction  finding  systems  have 
decided  advantages  over  narrow  aperture  systems,  and  a 
self-focusing  or  adaptive  wide  aperture  system  has  an 
additional  advantage  in  that  it  has  a  memory  capability. 
(Author) 
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Cooley  Electronics  Lab.,  Univ.  of  Michigan,  Ann  Arbor. 

THE  RECTANGULAR  CAVITY  SLOT  ANTENNA  WITH 

HOMOGENEOUS  ISOTROPIC  LOADING. 

Technical  rqjt.,  no.  147, 

by  A.  T.  Adams.    Mar  64,  216p  ORA-05549-7-T 

Contract  AF33  657  10607,  ProJ.  6278,  Task  627801 

Unclassified  report 

A  portion  of  the  original  document  contains  fine  detail 
which  may  make  reading  of  photocopy  difficult. 

Descriptors:  (♦Slot  antennas,  Isotropism),  Dielectrics, 
Magnetic  materials.  Ferrltos,  Wavt^des,  Bandwidth. 
Frecpiency. 

The  rectangular  cavity  slot  antenna,  with  dielectric  or 
magnetic  loading,  and  with  a  compound  iris  In  the  aperture 
plane,  is  analyzed  utilizing  variational  techniques  to  derive 
accurate  design  guides  for  efficiency,  bandwidth,  and 
resonant  frequency.   The  problem  is  broken  up  into  several 
8tq>s.    First,  the  admittance  of  a  loaded  semi-Infinite 
wave-guide  opening  out  Into  an  infinite  ground  plane  is 
analyzed  using  variaUonal  techniques.   Next,  the  effect  at 
the  compound  Iris  is  analyzed.    A  stationary  expression  Is 
obtained  for  the  admittance  of  a  loaded  seml-li^nite 
waveguide  opening  out  Into  an  Infinite  ground  plane,  with 
a  compound  Iris  in  the  aperture  plane.   This  expression  is 
evaluated  using  two  different  approximations  of  aperture 
field.    Finally,  the  effect  of  the  feed  and  the  finite  length 
ot  the  cavity  are  taken  into  account  by,  respectively. 
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perturbation  techniques  and  network  tnuoHformatlons. 
(Author) 
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Motorola,  Inc..  Phoenix.  Ariz. 

PRODUCTION  ENGINEERING  MEASUREJ.    HIGH  SPEED 

SEMICONDUCTOR  SWITCH  (TWO  TERHONAL)  HIGH 

SPEED  SEMICONDUCTOR  SWITCH  (GATE). 

Quarterly  rept.  no.  4,  29  Feb-28  May  64  j  1 

by  B.  G.  Burllngame.    28  May  64.  3^      1 

Contrar*  DA36  039AMC01475E 

Unclassified  report 

Descriptors:    (*Electroaic  switehes.  Semiconductor 
devices),  (*Semiconductor  devices.  Manufacturing 
methods).  Bonding,  Ultrasonic  radiation.  Electric 
terminals.  Design,  Packaging.  Diodes  (Semiconductors), 
Disks,  Chemical  milling,  Epitaxial  growth.  Diffusion, 
Metal  coatings.  Alloys.  Electrical  properties.  Vapor 
plating,  (Sold,  Boron.  Aluminum,  Phosphorus,  Teat 
equipment  (Electronics). 

A  pilot  production  facility  capable  of  producing  high 
speed  semiconductor  swltohes  In  accordance  with  Signal 
Corps  technical  specifications  Is  considered.    The  major 
problem  areas  to  be  overcome  In  order  to  achieve  the 
purpose  of  this  program  are  forward  breakover  voltage  and 
current  on  the  two-terminal  device,  forward  blocking 
current  on  the  three -terminal  device,  and  switching  speeds, 
current  carrying  capabilities,  forward  anode  voltage,  and 
rate  of  forward  voltage  rise  on  both  devices.   Work  per- 
formed furing  the  period  29  February  1964  through  28  May 
1964  is  covered.    Package  designs  for  both  devices  are 
discussed,  and  progress  made  on  assembly  methods! .  gold 
diffusion,  epitaxial,  alloy,  and  moat -etching  procedures  Is 
reported.  (Author) 
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CRYSTAL  UNITS  TYPE  CR-(XN-11)  AJ,  I  TO  20  MC 

IN  THE  TYPE  HC-27/U  GLASS  HOLDEBii 

Progress  rept.  no.  11,  1  May-31  Jul  63, 

by  Roger  E.  Bennett.   31  Jul  63,  18p 

Contract  DA36  039sc81274 

Un^tasslfied  report 

Descriptors:    (*Crystals,  Semiconductor  devices), 
(•Crystal  holders.  Manufacturing  methods).  Heat  treat- 
ment. Glass  seals.  Glass,  Induction  heating,  Bonding, 
(^lartz.  Adhesives,  Aging  (Materials),  Vacuum  seals. 
Medium  frequency,  High  frequency.  Eledtrical  conductance. 
Mechanical  properties. 

Successful  processes  for  sealing  and  annealing  the 
HC-27/U  glass  holder  are  described,  together  with  the 
use  of  Pyroceram  to  bond  the  quartz  plate  to  the  mounting 
supports.   Aging  date  is  given  for  1,  9,  a«<l  20  mc  unite. 
(Author) 
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Litton  Systems,  Inc.,  Waltham,  Mass. 

LIMITING  FORMS  AND  NON-GAUSSIAN  STATISTICS  IN 

SIGNAL  PROCESSING  THEORY,   L  |  ( 

Technical  rept.,  I  ' 

by  David  Middleton.    15  Apr  64.  52p   TR6i4i-6-BF 

Contract  Nonr3320  00 

Un(ila8slfied  report 


Descriptors:  (*Detectlon,  Signal-to-nolse  ratio), 
(♦Signals,  Communication  theory),  ('Statistical  processes. 
Detection),  Probability,  Errors,  Decision  theory.  Measure 
theory.  Statistical  functions.  Sonar  signals.  Radar  signals. 
Correlators,  Detectors,  Opttmization. 

This  report  presente  an  introductory  study  of  repre- 
sentetions  of  non-normal  processes  and  their  aj^roach  to 
normality  under  special  conditions.   In  particular,  the 
Edgeworth  series  development  is  applied,  in  one  and  more 
dimensions,  to  obtain  conditions  for  a  process  to  exhibit 
gausslan  structure,  whether  under  discrete  or  continuous 
sampling  on  an  interval.   For  the  former,  the  usual  condition 
Is  that  of  a  large  number  of  Independent  samples  (essentially, 
the  critical  condition  required  in  the  central  limit  Theorem), 
such  that  the  Edgeworth  correction  terms  vanish  throuj^ 
all  orders.   It  is  shown,  also,  that  this  condition  may  not 
obtain  for  certain  types  of  process,  where  an  alternative 
Laguerre  development  may  be  more  appropriate,  charac- 
terized by  a  form  of  chl  square  -  distribution  with  few 
degrees  of  freedom.   Some  processes  that  are  inherently 
non-gaussian,  such  as  the  lm(>ortant  Poisson  process  (an 
example  of  an  Infinitely  divisible  point-process),  become 
essentially  normal  when  their  point- 'density'  becomes 
sufficiently  g^eat.   A  generalized  Poisson  process  of 
importance  in  radar  and  sonar  studies  is  described  here 
and  its  nth  order  characteristic  functions  are  specifically 
obtained,  along  with  ite  associated  first-and  second-order 
momente  and  covartanoe  function.   A  variety  of  examples 
involving  optimum  and  suboptlmum  systems  (such  as  auto- 
and  cross-correlation  detectors)  for  signal  processing 
purposes,  are  used  to  Illustrate  the  approach  to,  and  de- 
parture from,  the  normality  studied  more  generally  in  the 
preceeding  sections.    (Author) 
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Unclassified  report 

Descriptors:   (*Electron  tubes,  Microwave  frequency), 
(♦Phase  shift.  Electromagnetic  pulses),  (*Mlcrowave 
amplifiers,  Phase  shift).  Electron  beams.  Ions, 
Neutralization,  Space  charges.  Gas  ionization,  Velocity, 
Transport  properties,  Linear  systems,  Functions, 
Equations,  Traveling-wave  tubes.  Space  conununlcatlon  ' — "" 
systems,  Radar  signals. 

The  intra-pulse  phase  shift  that  occurs  In  a  linear  beam 
microwave  tube,  due  to  ion  neutralization  of  the  space 
charge  of  the  electron  beam,  is  calculated  under  certain 
simplifying  assumptions.   The  final  results,  based  on  the 
well-known  rate  of  Ion  formation  In  a  gas ,  relates  the  phase 
change  to  the  pulse  length,  gas  pressure,  beam  voltage  and 
current,  and  to  the  number  of  beam  wavelengths  In  the 
Interaction  region.   Using  the  theory  derived  herein, 
comparison  of  the  calculated  Intra-pulse  phase  shift  with 
that  observed  on  operating  tubes.  Indicates  that  this 
theory  is  accurate  and  that  the  ionization  of  residual  gas, 
which  resulte  In  an  Increase  in  the  beam  velocity.  Is  the 
prime  cause  of  intra-pulse  phase  shift.   The  mechanism 
whereby  the  phase  shift  is  limited  to  a  certain  maximum 
value  is  discussed.   It  is  shown  that  the  phase  requlremente 
on  the  tube  are  ordinarily  well  within  the  value  at  which 
this  limiting  effect  occurs,  so  a  detailed  treatment  of  the 
limiting  mechanism  would  be  of  little  Interest  to  the  tube 
designer.  (Author) 
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ABTIFICUL  DIELECTRICS  FOR  B4ATCHING  OR 

ABSORBING  EM  DEVICES. 

Scientific  rept.  do.  4, 

by  Gaetano  Latmiral  and  Giorgio  Francescbetti. 

20  Dec  63.  54p 
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Unclassified  report 

Descriptors:  (*Dlelectrlcs ,  Waveguides),  (*Wavegulde8, 
Dielectrics).  Electromagnetic  waves.  Microwaves, 
X  band.  Propagation.  Absorption.  Cylindrical  bodies, 
Anlsotropy,  Polarization.  Impedance  matching. 
Measurement.  Errors.  Programming  (Computers), 
Italy. 

As  a  preliminary  approach  to  the  study  of  scattering 
from  geometrically  tapered  layers,  the  cylindrical  obstacle 
or  hole  type  artlflctal  dielectric  is  considered.    The 
equivalent  em  parameters  of  such  a  device  are  computed, 
and  theoretical  results  are  compared  with  experimental 
measured  data.    Possible  anisotropic  effects  are  also 
illustrated.   Measurements  in  the  microwave  region  on 
mixture-type  artificial  dielectrics  are  referred.   In 
order  to  minimize  measurements  errors,  the  optimum 
length  of  the  sample  Is  computed;  digital  programs  for 
working  out  experimental  data  are  illustrated.    The 
results  of  measurements  and  computations  are  summa- 
rized under  several  graphs  and  tables.    (Author) 
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Brunswick  Corp..  Marlon,  Va. 
DEVELOPMENT  OF  A  1200F  RADOME. 
Interim  engineering  rept.  no.  5,  1  Apr- 30  Jun  64, 
by  V.  A.  Chase  and  R.  L.  Copeland.    30  Jun  64,  52p 
Contract  AF33  657  11469,  Proj.  4161.  Task  416102 

Unclassified  report 

Descriptors:  (*Radome8,  Hlg^  temperature  research), 
(•Ceramic  materials.  Laminates),  ('Laminates,  Ceramic 
materials).  Thermal  properties.  Reinforcing  materials. 
Glass  textiles.  Aluminum  compounds.  Phosphates,  Aging 
(Materials),  Protective  treatments.  Thermal  expansion, 
Tensile  properties.  Deformation,  Fbyslcal  properties. 
Controlled  atmospheres.  Superhigh  frequency.  Dielectric 
properties.  Broadband. 

The  work  covered  within  this  report  includes  investigation 
into  the  thermal  and  physical  properties  of  new  ceramic 
matrices.  •Fhromlslng  matrices  were  used  to  fabricate  glass 
reinforced  laminates  for  evaluation.    The  primary  criteria 
used  was  flexural  strength  after  thermal  aging.   Additional 
information  is  reported  on  the  effect  of  curing  atmosphere 
on  laminate  strength.    Curing  in  am  Inert  atmosphere  appears 
to  have  a  significant  effect  on  strength  retention  after 
thermal  aging.    Continued  evaluation  of  protective  finish  for 
the  glass  fabric  was  conducted.    Thermal  and  mechanical 
data  on  glass  reinforced  aluminum  phosphate  laminates 
are  reported.   The  final  report  of  the  electrical  testing  of 
the  64  inch  glass  reinforced  aluminum  phosphate  radome  is 
given.   This  test  shows  excellent  transmission  and  broad- 
band pi*opertles.   A  discussion  of  problem  areas,  conclusions 
and  recommendations  is  presented.    (Author) 
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rev.  1  Jul  64.  47p   ERL-64-12 
Grant  AF  AFOSR139  63 
AFOSR  64  0900 

Unclaaslfled  report 

Descriptors:  (*ElectronIcs,  Scientific  research). 
Bionics,  Nervous  system.  Xenon,  Hemoglobin,  Circtilts, 
Networks,  Tunnel  diodes.  Parametric  amplifiers. 
Feedback,  Electron  beams.  Microwave  amplifiers. 
Crossed  field  devices,  Emlsslvlty,  Magnetrons,  Lasers, 
Particle  trajectories.  Plasma  physics.  Magnetic  pinch. 
Electromagnetic  waves,  Propagatioa,  Scattering,  Micro- 
waves, Waveguides,  Antennas,  Solid  state  physics. 
Integrated  circuits.  Semiconductor  devices.  Materials, 
Ferromagnetic  materials.  Crystals,  Control  systems. 
Communication  systems.  Bibliographies. 

Research  efforts  in  the  foUowing  areas  are  stunmarized: 
bioelectronics  (electrophysiological  properties  of  the 
nervous  system,  hydration  studies  Including  dielectric 
constant  measurement  of  xenon- hemoglobin  associatloB 
compounds);  circuit  theory  (passive  network  synthesis, 
active  circuits,  time- varying  networks);  electron  streams 
and  interactions  (microwave  amplifiers,  noise  and  in- 
stabilities, emission,  trajectories);  plasmas  (magnetic- 
mirror  compression,  homo-polar  rotating  plasmas,  low- 
energy  plasmas);  radiation  and  propagation  (electromagnetic 
scattering  from  conducting  loops,  microwave  scatter  from 
a  rough  water  surface,  dual  reflect  on  synthesis  tech- 
niques, surface  waves,  frequency-Independent  antennas); 
solid-state  electronics  (integrated  circuits,  materials  aiid 
mechanisms);  systems  (control  systems,  communication 
systems).   Research  papers,  talks,  reports  and  memoranda 
sponsored  by  JSEP  are  listed. 
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Radiation  Lab.,  Univ.  of  Michigan,  Ann  Arbor. 

STUDY  AND  INVESTIGATION  OF  A  UHF-VHF  ANTENNA. 

Bi-monthly  rept.  no.  9,  May-30  Jun  64, 

by  J.  E.  Herman,  S.  B.  Rhee.  and  A.  I.  Simanyi. 
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Descriptors:    (*Spiral  antennas.  Antenna  radiation 
patterns),  (*Slot  antennas,  anionna  radiation  patterns), 
(*Ferrites,  Antenna  components).  Ultrahigh  frequency. 
Very  high  frequency.  Standing-wave  ratios.  Antenna 
configurations.  Magnetic  fields.  Performaooe  (Engineering), 
Conical  antennas. 

During  this  report  period,  the  most  encouraging  result 
was  that  found  for  the  log  conical  antenna  wherein  the  use 
of  ferrlte  loading  inhibited  the  biaxial  mode  operation  at  the 
antenna  at  the  low  frequency  end.   Because  of  this,  it  is 
possible  to  say  that  ferrlte  has  truly  extended  the  useful 
range  of  operation  of  this  type  of  antenna  utilizing  the 
desired  axial  mode.    Further  encouraging  results  were 
wltitessed  with  respect  to  the  rectangular  slot  filled  with 
ferrlte  and  utilizing  magnetic  bias.   Certainly  all  aspects  of 
magnetic  bias  control  have  not  been  studied  in  detail  as  yet. 
However,  the  prellmioary  results  show  that  it  is  possible  to 
shift  iq>ward  the  center  frequency  of  the  operating  band 
through  the  use  of  magnetic  bias.   The  deterioration  of 
efficiency  is  considered  a  tolerable  one  in  view  of  the 
possibilities  of  operating  over  a  wider  frequency  band. 
(Author) 
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SURFACE  FIELD  EFFECT  DEVICE  STUDIES  FOR 
HKJH  RESISTIVITY  GALLIUM  ARSENIDE.    PART  I: 
SURFACE  STATES  ON  GALLIUM  ARSENIDE, 
by  Earl  J.  Charlsoo.   Nov  63,   57p 
Cootraot  Nonr760  09 

Uaolaitifled  report 

Deacrtptors:   (*OalIlum  alloys.  Arsenic  aU{>ys), 
(*9emlcODductor8,  Field  emission),  (*DiO(tee  (Semicon- 
ductor), Surface  properties).  Capacitance,  Resistance 
(Electrical),  Metal  films.  Aluminum,  Silicon  compounds. 
Monoxides,  Electroo  transitloos,  lonlzatloiu 

Surface  states  on  a  GaAs  (110)  surface  were  studied  by 
c^Mcttance  measurements  on  an  MIS  (metal-insulator- 
semioondutor)  diode.   In  particular,  the  smaU  signal  high 
frequency  differential  capacitance  of  an  Al-cvaporated  SIO- 
GaAs  diode  as  a  function  of  d.c.  bias  is  presented.   This 
curve  is  then  compared  to  the  theoretical  variation  of  the 
ideal  MIS  diode  (without  surface  states)  and  the  surface 
state  density  as  a  function  of  position  in  the  bandgap  is 
determined.    Results  Indicate  a  distribution  of  states  very 
similar  to  that  determined  by  Terman  ^1.  9t.  Elect., 
p.  285)  and  Lehovec  (Phy.  SUt.  Sol..  3,  p.  447)  for  the 
Al-thermally  grown  Si02-Si  system  except  for  a  factor  of 
10  less  states  on  the  GaAs.   Contribution  of  oharge  due  to 
ionization  of  bulk  traps  prohibited  the  extension  of  the  MIS 
measuremente,  which  were  performed  on  0.1  ohm  centimeter 
material,  to  higher  resistivities.    (Author) 
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Descriptors:   (*GalIium  alloys.  Arsenic  alloys), 
(*Semiconductor8,  Field  emission),  (*Transistors, 
Field  emission).  Single  crystals.  Impurities,  Copper, 
Resistance  (Electrical),  Meastirement,  Capacitance. 
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Metal  films.  Aluminum,  Silicon  compounds,  Monoxides, 
Electrical  properties. 
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The  use  of  copper  as  a  means  cf  oompensatUig  low 
resistivity  n-type  material  to  high  reslstivifty  n-type  material 
was  studied.  It  was  found  that  the  optimum  diffusion  tempera- 
ture for  oompensatton  can  be  predicted  by  a  series  of 
diffusions.   A  dlfiereat  method  for  measuiiag  the  resistivity 
of  highly  compensated  semioooductors  is  dssoribed.  In  this 
method  the  semiconductor  is  made  the  dlelMtric  of  a  parallel 
plate  capacitor  whose  effective  parallel  resMtanoe  and 
capacitance  are  measured  in  a  hi^  frequenqy  bridge.   Sur- 
face field  effect  transistors  using  high  resistivity  n-type 
single  crystal  GaAs  as  the  semiconductor  aire  discussed. 
These  transistors  consist  of  two  ohmic  source  and  drain 
contacte  of  alloyed  thin  films  of  indium  and  nickel,  a  gate 
Insulator  of  evaporated  SIO  and  a  gate  of  AX.  Transistor 
characteristics  are  shown  with  transooodudtances  as  high 
as  250  micrombos;  however,  voltage  amplification  factors 
are  low,  typically  0.2  with  6  v  on  the  drain.   These  character- 
istics resemble  more  nearly  triodes  than  pentodes.   This 
limited  performance  was  traced  to  a  low  c^sctive  surface 
mobility.   (Author) 
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Descriptors:   (*QaIlium  alloys.  Arsenic  alloys), 
(•Semiconductors,  Field  emission),  (•Band-pass 
amplifiers.  Design),  Integrated  circulte.  Transistor 
an4>lifiers.  Quartz  resonators.  Elasticity,  Piezoelectric 
effect. 

An  Integrated  bandpass  amplifier  device  consisting  of  a 
surface  field  effect  transistor  placed  on  the  end  of  a  longi- 
tudinally vibrating  crystal  was  investigated.   The  transistor 
was  positioned  so  that  there  is  little  interaction  between 
unite  besides  direct  electrical  connecti(Mi.   As  a  result,  the 
device  may  be  characterized  as  a  transistor  with  the  drain 
permanently  c<Mmected  to  one  terminal  of  a  crystal  with  tbo 
other  crystal  terminal  floating.   Two  possible  circulte  to 
obtain  bandpass  amplification  were  investigated  and  approx- 
imately 25%  Change  In  output  around  resonance  was  demon- 
strated.  No  attempt  was  made  to  optimize  the  selectivity  of 
the  device.   Detailed  measuremente  on  oriented  GaAs  re- 
sonators Is  presented  and,  from  these  measuremente,  the 
elastic  and  piezoelectric  constante  were  calculated.    (Author) 
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Descriptors:  (*Films,  Cathodes  (Electron  tubes), 
(*Cathodes  (Electron  tubes).  Microwave  equipment), 
(*Cold  cathode  tubes.  Microwave  equipment), 
(*Mlcrowave  equipment.  Cold  cathode  tubes). 
Sandwich  construction.  Thickness,  Metal  films. 
Semiconducting  films.  Manufacturing  methods. 
Sintering,  Oxidation,  Vi^wr  plating.  Phototubes,  Field 
emteston.  Zinc  compoumis,  Magnesium  compounds, 
Borides,  Silicon  compounds,  Alumimum  compounds. 
Molybdenum,  Platinum,  Oxides,  Phosphorescent 
materials,  Cermete.  Rare  earths.  Glass.  Composite 
materials.  Cobalt  alloys.  Nickel  alloys.  Iron  alloys. 

Substrate  work  has  been  completed  by  the  successful 
development  of  refractory  Pt- alumina  substrates  that 
meet  all  substrate  requiremente.   Work  on  SiO  barriers 
has  been  completed,  wtb  the  conclusion  that  such  barriers 
are  unsuitable  for  long-life  cathodes.   Unexpected  problems 
have  been  encountered  in  realizing  compound  oxide 
barriers,  but  a  new  process  has  been  briefly  investigated 
that  promises  to  solve  most  of  the  problems.   The  problem 
of  high  lateral  resistance  on  evaporated  Pt  films  has 
been  solved.   Special  phototubes  are  under  constructton 
that  will  permit  the  work  function  of  evaporated  rare- 
earth  boride  films  to  be  measured.   The  life  of  (Zn-Mg)0 
barriers  is  at  least  on  the  order  of  1000  hours. 
Construction  of  e^i^ment  is  under  way  to  permit  more 
extensive  life  testing  to  be  doneu   Further  image  teste 
using  a  phosphor  screen  have  been  made  that  further 
confirm  the  uniform  emission  current  being  obtained 
from  cathodes.   (Author) 
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Descriptors:   (Frequency  converters.  Design),  C  band, 
K  band,  L  band,  S  band,  X  band.  Diodes  (Semiconductors), 
Crystal  holders.  Loss-pass  filters.  High-pass  filters, 
Waveguidejilters,  Oscillators,  Crystal  rectifiers. 
Klystrons,  Performance  (Engineering),  Impedance 
matching. 

An  L-band  converter  was  constructed  which  meets  all 
specifications  at  low  signal  levels.   The  down  converter 
nearly  meets  all  specification  at  the  full  10  mw  signal  level. 
Experiments  were  conducted  on  an  S-band  converter  similar 
to  the  L-band  converter.   A  converter  specifically  for  S-band 
was  designed  and  is  being  fabricated.    Design  work  was  done 
and  experiments  conducted  on  components  necessary  to 
construct  an  X-band  converter.    Design  work  on  an  X-band 
converter  is  proceeding.   Improved  apparatus  for  launching 
the  local  oscillator  and  Ka-band  signals  was  fabricated.    It 
is  being  tested,  in  conjunction  with  the  high  pass  filter,  to 
optimize  the  match,  minimize  the  loss  and  Increase  the 
Isolation  of  the  two  parts.   The  high  pass  filter  was  modified 
slightly  to  improve  the  local  oscillator  rejection.   A  second 
group  of  twenty  Sylvanla  D5253  crystals  was  received  and 
is  being  evaluated  and  used.    Fifteen  klystrons  were 
received.    (Author) 
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Descriptors:  (*Waveguides,  Design),  Constructioa, 
Antenna  radiation  patterns,  Dipole  antennas,  Waveguide 
couplers,  S  Band,  Phase  distortion.  Transmission  lines. 
Tuning  devices.  Beams  (Electromagnetic),  Electrical 
properties.  Electrical  engineering.  Mechanical  drawings, 
Gr^>hlcs,  Weight. 

This  report  covers  the  necessary  studies  required  to 
fabricate  various  models  to  establish  sufficient  design 
data  for  the  fabrication  of  96  in  lightweight  serpentine 
waveguide  structures.   The  electrical  length  is  determined 
of  each  serpentine  element  which  will  result  in  an  antenna 
capable  of  being  scanned  0  to  60  degrees  from  broadside 
when  the  input  frequency  is  scanned  from  2850  to  3150 
mc/sec.   Necessary  matching  structures  and  compensationB 
are  Included  in  the  structure  to  insure  that  the  input  VSWR 
of  a  96  in  serpentine  structure  does  not  exceed  1.5  to  1  over 
the  frequency  range.    Consideration  is  given  to  the  power 
taper  in  the  transmission  line  and  radiation  taper  along 
the  aperture  to  provide  for  an  optimum  radiation  pattern. 
The  serpentine  is  electrically  evaluated  to  determine  the 
input  VSWR  and  the  power  output  at  each  coupler  when 
the  unit  is  terminated  in  a  matched  load. 


Descriptors:   (*Radlo  waves.  Propagation),  (*Radlo 
receivers.  Calibration),  Recording  systems,  Antennas, 
Signal  generators.  Circuits,  Radiofrequency  cables,  Power, 
High  frequency.  Very  high  frequency. 

It  is  shown  that  the  available-power  concept  lends  Itself 
readily  to  the  calibration  of  recording  receivers  used  for 
an^)lltude  measurements  where  the  receiver  is  not  in 
general  matched  to  the  rf  input  cable.   When  the  antenna  is 
matched  to  the  cable,  valid  calibrations  can  be  had  by 
calibrating  with  a  signal  generator  matched  to  the  character- 
istic impedance  of  its  cable,  assumed  to  be  the  same  as  that 
for  the  antenna  cable.   This  is  true  even  when  the  antenna 
cable  has  some  losses,  if  one  adds  to  the  available  power 
measured  at  the  receiver  end,  the  cable  losses  for  the 
matched  case.   If  the  antenna  is  not  matched  to  the  cable  it  is 
shown  that  the  available  power  can  be  measured  by  first 
matching  the  receiver  end  of  the  cable  to  the  cable  character- 
istic impedance  and  then  using  the  system  with  this  matching 
network  feeding  the  receiver.   Cable  loss  must  be  determined 
for  the  system  in  the  matched  condition  and  extra  losses, 
which  are  frequently  negligible,  added  for  the  antenna  mis- 
match.  The  circuit  arrangement  for  a  practical  calibrating 
and  recording  system  with  a  signal  generator  and  attenuator 
pads  is  discussed.    (Author) 
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Descriptors:    (*Matrix  algebra.  Communication  theory), 
(•Communication  theory.  Matrix  algebra),  (*Navigation 
satellites.  Communication  theory).  Signals,  Linear 
systems.  Algebra,  Systems  engineering.  Data  processing 
systems.  Feasibility  studies. 

The  basic  concepts  of  signals  and  linear  systems  are 
formulated  in  terms  d  finite-dimensional  vector  algebra. 
Important  ideas,  often  confused  or  omitted  in  classical 
signal  theory,  are  clarified  by  the  system  of  notation  and 
nomenclature  presented  in  the  dissertation.    Measurement 
and  specification  are  emphasized  in  the  notation  as  is 
^>propriate  to  their  importance  in  engineering  practice. 
The  theory  and  notation  are  extended  to  finite-dimensional 
tensor  product  spaces.   The  extension  to  multi-linear 
systems  of  the  engineer's  intuitive  knowledge  of  Unear 
systems  is  illustrated.   The  abstract  notions  are  illustratec 
t^  application  to  the  familiar  problem  of  time-domain 
multiplication.   The  utility  of  the  notation  and- the  tensor 
product  concepts  is  demonstrated  by  application  to 
satellite  navigation  signal  processing.    Descriptions  of 
feasibility  tests  on  the  IBM  7094  and  excerpts  of  results 
are  presented.   The  results  confirm  the  expected  simplicity 
and  indicate  a  surprisingly  high  accuracy  of  the  processor 
designed  by  the  tensor  product  approach.   (Author) 
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Descriptors:   (*Ionospheric  propagation,  Blectro- 
magnetic  wave  reflections).  Electron  density,  Distribution, 
Curved  profiles.  Ionosphere,  Electromagnetic  waves. 
Scattering,  Diurnal  variations,  Measurement,  Radio  waves, 
Radio  receivers. 

A  relation  for  the  condition  of  minimum  tlttte  delay 
focussing  for  the  spherical  earth  geometry  is  obtained 
assuming  on  ionosphere  with  a  parabolic  distribution  of 
electron  density.   Theoretical  curves  for  the  case  of  sweep- 
frequency  backscatter  are  obtained  that  agree  well  with 
experimental  vtQues.    A  qualitative  explanation  of  frequency 
independent  echoes  Is  given  in  terms  of  the  fiat  earth  and 
ionosphere  approximation.   Unusual  cases  at  motions  ci 
this  frequency  independent  echoes  are  discussed  and 
explained.   The  diurnal  and  seasonal  variations  of  back- 
scatter  echoes  from  the  south  for  the  yearf ;  1962  and  1963  is 
given  and  discussed.    (Author) 
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Descriptors:  ('Relaxation  oscillators.  Transistors), 
(•Transistors.  Silicon),  Resistors,  Pulse  |enerators. 
Circuits. 
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The  report  describes  a  common-emitter  btOcUng 
oscillator  of  good  pulse  duration  stability.   An  analysis 
is  presented,  with  particular  attention  given  to  the  use  of 
silicon  transistors.   Two  applications  of  the  results  are 
described.   (Author) 
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Descriptors:  (*Reflectors.  Antenna  feeds),  (*Optlcs. 
Reflectors),  (*Anteonas.  Reflectors).  Surftce  properties, 
Optical  properties,  lilathematical  analysis,  Graphics. 

The  concepts  of  geometric  optics  as  applied  to  a 
spherical  reflector  are  disctissed  in  detail.   The  caustic 
surface  of  a  spherical  reflector  is  examined,  with  parti- 
cular emphasis  on  the  advantages  of  complex  number  nota- 
tion, and  representation  in  terms  of  the  height  of  the 
incoming  ray  and  the  arc  length  along  the  caustic.   The 
focal  region  within  the  caustic  curves  is  studied,  and  the 
importance  of  the  circle  of  least  confusion  is  pointed  out. 
The  use  of  wavefront  constructions  as  an  siltemate 
approach  is  illustrated.   The  functional  relationships  are 
developed  for  the  path-length  to  a  field  point  on  a  con- 
centric surface  in  the  focal  region,  its  spherical  co- 
ordinates, and  the  height  of  incoming  rays.   Computations 
are  summarized  on  graphs.    Finally,  the  relationship 
between  stationary  phase  and  path- length  l^i  mentioned. 
(Author) 
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Descriptors:   (•Radiofrequency  interference.  Radio 
receivers).  (*Radio  receivers.  Design),  Radiofrequency 
amplifiers.  Oscillators,  Mixers  (Electronic).  Inter- 
mediate frequency  amplifiers.  Audio  amplifiers.  Power 
supplies.  Rectifiers,  Limiters,  Performance  (Engineering), 
Attenuators,  Circuits,  Electric  filters.  Textbooks. 

This  manual  is  one  of  a  series  of  manuals  to  fill  the  need 
for  reference  texts  on  radio  frequency  interference  in  the 
design  of  electronic  systems.   It  is  the  purpose  of  this 
manual  to  acquaint  the  design  engineer  with  the  various 
aspects  of  radio  frequency  interference  which  may  enter 
receiving  systems  and  which  must  be  considered  in  both 
general  and  detailed  designs.    Attention  is  focused  on  the 
generation,  control,  and/or  confinement  of  radio  frequency 
interference  and  the  methods  employed  in  minimizing  or 
eliminating  it.  (Author) 
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Descriptors:   (•Programming  (Computers),  Test  methods), 
(•Servomechanisms,  Antenna  components).  (•Compilers, 
Test  methods).  Control  sequences.  Digital  computers. 
Control  systems,  Antennas,  Positioning  devices  (Machinery), 
Performance  (Engineering),  Data  processing  systems. 

The  facilities  available  for  testing  the  performance  of  the 
Haystack  servo  system  using  the  Univac  490  digital  computer 
are  described.   Sine,  step,  impulse,  and  polynomial  inputs 
may  be  applied  to  the  system.   Operating  instructions  and 
examples  of  inputs  and  outputs  from  the  varicwis  programs 
are  given.   A  fairly  detailed  description  of  the  program 
logic  is  provided  and  complete  listings  are  included  for  all 
non-library  programs.  (Author) 
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Descriptors:  (*IUdlo  transmitters,  Radiofrequency 
interference),  (•Radiofrequency  interference.  Radio 
transmitters),  Radiofrequency  generators.  Crystal 
oscillators.  Frequency  multipliers,  Frequency  dividers. 
Mixers  (Electronics),  Power  amplifiers.  Noise  (Radio), 
Modulators,  Radiofrequency  filters.  Power  supplies. 
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Reetmers,  Electric  terminals.  Antenna  c(Hnponents, 
Coupling  circuits.  Electromagnetic  shielding.  Bonding, 
Design,  Wiring  diagrams. 

It  is  the  purpose  of  the  manual  to  acquaint  the  design 
engineer  with  the  various  aspects  of  radio  frequency 
interference  which  may  enter  transmitting  systems  and 
which  must  be  considered  in  both  general  and  detailed 
designs.   Attention  Is  focused  on  the  generation,  control, 
and/or  confinement  of  radio  frequency  Interference  and 
the  methods  employed  in  minimizing  or  eliminating 
it.    (Author) 
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OTS  Prices:  HC  $4.00/MF  $0.75 

Laboratory  for  Electroscience  itesearch. 

New  York  Univ..  N.  Y. 

THE  USE  OF  SENSmVITY  AS  A  CRITERION  IN  THE 

SYNTHESIS  OF  ACTIVE  NETWORKS. 

Final  technical  documentary  rept.  for  Feb  63-May  64, 

by  Arvin  Grabel.  Jul  64,  119p 

Contract  AF33  657  8817,  Proj.  7031,  Task  703103 

AL  TDR64  165 

Unclassified  report 

Descriptors:  (*Networks,  Sensitivity).  (•Electrical 
networks.  Synthesis).  Scalers,  Electrical  impedance. 
Resistance  (Electrical).  Negative  resistance  circuits. 
Capacitance,  Feedback  amplifiers.  Gain.  Mathematical 
models,  Topology,  Polynomials,  Cascade  structures. 
Matrix  algebra,  Design,  Theory. 

The  problem  of  simultaneous  realization  of  a  network 
function  and  a  sensitivity  function  is  considered.   The 
simultaneous  consideration  of  pole  and  zero  sensitivity  is 
Included  by  utilizing  the  real  frequency  sensitivity.   The 
method  employed  is  to  use  scalli^  and  Impedance  com- 
pensation to  obtain  the  control  of  the  sensitivity.   The 
method  evolved  permits  the  realization  of  grounded, 
active  RC  networks,  with  specified  real  frequency  vari- 
ation.  The  attendant  constraints  resulting  from  reali- 
zation by  grounded,  transformerless  networks  are  de- 
veloped.   Applications  to  typical  procedures  and  an 
evaluation  based  on  sensitivity  criteria  are  included. 
(Author) 


AD-603  859  Dlv.    8,  25 

OTS  Prices:  HC  $3.00/MF  $0.50 

Jansky  and  Bailey  Dlv.,  Atlantic  Research  Corp., 

Washington,  D.  C. 

BiHSCELLANEOUS  INTERFERENCE  CONSIDERATIONS 

IN  SWITCHING  cmcurr  design, 

Jan  61,  51p 
Contract  Nob8r72789 
NAVSHIPS  94327 

Unclassified  report 

Descriptors:   (•Radiofrequency  Interference,  Switching 
circuits),  (•Switching  ctrciUts,  Design),  Theory,  Electric 
arcs.  Sparks,  Coils,  Relays,  Electric  currents.  Electric 
filters.  Performance  (Engineering),  Circuits,  Textbooks, 
Transistors. 

This  manual  is  one  of  a  series  of  manuals  written  to  fill 
the  need  for  reference  texts  on  radio  frequency  interference 
in  the  design  of  electronic  systems.   It  is  the  purpose  of 
this  manual  to  acquaint  the  design  engineer  with  the 
various  aspects  of  radio  frequency  interference  which  must 
be  considered  in  both  general  and  detailed  designs  for 
switching  circuits.   Attention  is  focused  on  the  generation, 
control,  and/or  confinement  of  radio  frequency  interference 
and  the  methods  employed  In  minimizing  or  eliminating 
it.  (Author) 


AD-603  866  Dlv.    8,  5,  30 

OTS  Prices:  HC  $4.00/MF  $0.75 

Bureau  of  Ships,  Washington,  D.  C. 
INTERFERENCE  CONSIDERATIONS  IN  TERMINAL 
EQUIPMENT  DESIGN. 
Jan  61,  102p 
Contract  NObsr72789 
NAVSHIPS  94328 

Unclassifled  report 

Descriptors:  (•Radiofrequency  Interference,  Electronic 
equipment),  (•Electronic  equipment.  Radiofrequency 
interference).  Communication  equipment.  Multiplex, 
Noise  (Radio),  Signal-to-noise  ratio.  Pulse  modulation. 
Modulation,  Demodulation,  Teletype  systems.  Facsimile 
equipment,  Circuits,  Low-pass  filters,  Electomognetic 
shielding.  Television  equipment.  Magnetic  recording 
systems.  Computers,  Interconununication  systems. 
Radio  interference.  Distortion,  Design,  Coding. 

This  manual  is  one  of  a  series  of  manuals  written  to 
fill  the  need  for  reference  texts  on  radio  frequency 
Interference  In  the  design  of  electronic  systems.   It  is 
the  purpose  of  this  manual  to  acquaint  the  design 
engineer  with  the  various  aspects  of  radio  frequency 
Interference  which  may  enter  terminal  equipment  and 
which  must  be  considered  in  both  general  and  detailed 
designs.   Attention  Is  focused  on  the  generation,  control, 
and/or  confinement  of  radio  frequency  interference  and 
the  methods  employed  in  minimizing  or  eliminating  it. 
(Author) 
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OTS  Prices:  HC  $6.00/MF  $1.25 

Bureau  of  Ships,  Washington,  D.  C. 

INTERFERENCE  CONSIDERATIONS  IN  RADAR  DESIGN. 

Jan  61,  217p 

Contract  NObsr72789 

NAVSHIPS  94331 

Unclassified  report 

Descriptors:  (•Radiofrequency  Interference,  Radar 
equipment).  (•Radar  equipment,  Radiofrequency  Inter- 
ference), Radar  equipment,  Noise  (Radar),  Radar  inter- 
ference. Identification  systems.  Radar  pulses,  Doppler 
radar.  Electromagnetic  shielding,  Bonding,  Radiofre- 
quency filters.  Pulse  modulation.  Radar  transmitters. 
Radar  receivers.  Radar  antennas.  Cathode  ray  tubes. 
Radar  clutter.  Circuits.  Design. 

This  manual  is  one  of  a  series  of  manuals  written  to  fill 
the  need  for  reference  texts  on  radio  frequency  inter- 
ference control  in  the  design  of  electronic  systems.   It 
is  the  purpose  of  this  manual  to  acquaint  the  design  engi- 
neer with  the  various  aspects  of  radio  frequency  inter- 
ference which  are  Involved  in  radar  systems  and  which 
must  be  considered  in  both  general  and  detailed  designs. 
Attention  is  focused  on  the  generation,  control,  and/or 
confinement  of  radio  frequency  Interference  and  the 
methods  employed  in  minimizing  or  eliminating  its 
effects.   (Author) 
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OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
CAPACITANCE  OF  CIRCULAR  CONDENSER, 
by  E.  Reich.    14  Jul  50,  5p   P-163 

Unclassified  report 

Descriptors:  (•Capacltators,  Capacitance),  Disks, 
Electrical  properties.  Mathematical  analysis.  Integrals. 
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OTS  Prices:  HC  $;i.00/MF  $0.50 


Sperry  Microwave  Electronics  Co.,  Clearwater,  Fla, 
HIGH  POWER  FAST  FERRITE  SWirCHES. 
Interim  development  rept.  no.  4,  27  Mar-27  Jun  64. 
Jul  64,  2»p    SJ-22^-0047-4 
Contract  NObsr89428,  ProJ.  SR0080302,  Task  9604 

Ubolasslfied  report 

Descriptors:   (*Electronlc  switches,  Ferrites), 
C  band,  S  band,  Ferromagnetic  materials.  Design, 
Manufacturing  methods.  Waveguides,  Electromagnets, 
Impedance  matching.  Resonance,  Electalcal  properties. 
Nickel,  Aluminum,  Gadolium,  Garnet,  Beryllium  com- 
pounds. Oxides,  Laminates,  Admittance, 

I 
It  has  been  found  that  low-loss  operation  of  the  C-band 
switch  Is  possible  above  the  subsidiary  resonance  thres- 
hold.   A  breadboard  model  of  the  C-band  switch  has  been 
fabricated  and  tested  at  one  megawatt  peak  power  for  15 
minutes  with  no  breakdown  and  approximately  one  db  in- 
sertion loss.   The  waveguide  was  pressurized  to  forty 
pslg.   The  ferrite  materials  to  be  used  both  In  the  C-band 
and  the  S-band  switches  have  been  selected,  and  the 
waveguide  dimensions  have  been  finalized.    Fabrication 
of  metallzed  beryllium  oxide  waveguide  sections  and  all 
other  deliverable  hardware  has  begun.    The  laminated 
cores  for  the  electromagnets  have  been  ordered,  and 
delivery  Is  expected  July  15.   On  receipt  of  the  cores, 
development  of  the  driver  wUl  be  resumetU  (Author) 


AD-603  933  Dlv.    8,  7,  25 

OTS  Prices:  HC  $4.00/MF  $0.75 

Jansky  and  Bailey  Dlv.,  Atlantic  Re8ear«^|  Corp., 

Washington,  D.  C. 

INTERFERENCE  STUDIES,  INVESTIGATIONS,  AND 

TESTS  CONCERNING  ELECTRIC  ARC-|>BODUCIN0 

DEVICES. 

Final  rept. 

30  Nov  60,  lUp 

Contract  NObsr72681 

NAVSHIPS  95938 

Ut^dlaBSified  report 

bcludes  review  of  work  completed  duriojg  the  fourth, 
final  interim,  Feb-Nov  60. 

Descriptors:  (*ReIays,  Radiofrequency  interference), 
(•Switching  circuits,  Radiofrequency  Interierence), 
(•Radiofrequency  interierence,  Electric  arcs),  Semi- 
oondtictor  devices,  Transisters,  Electric  currents. 
Voltage,  Tests,  Ultraviolet  radiation. 

This  report  is  divided  Into  two  sections.   The  first  de- 
scribes and  summarizes  total  effort  on  the  project;  the 
second  reviews  work  completed  during  the  fourth  and 
final  interim.   Conclusions  and  recommendations  for 
the  completed  project  are  Included  as  part  of  Section  1. 
Fourth  Interim  work  reported  herein  coavrises  the 
results  of  supplementary  RFI  investigatiions  on  elec- 
tromagnetic relays  and  preliminary  RFI  Investigations 
on  solid-state  switching  circuits.    Results  of  a  study  on 
RFI  characteristics  of  germicidal  lamps  are  also 
presented.    Fourth  Interim  liaison  with  manufacturers 
is  reviewed.  (Author) 


AD-603  941  Div.    8.36 

OTS  Prices:  HC  $3.00/MF  $0.75 


Motorola,  Inc.,  Phoenix,  Ariz. 

PRODUCTION  ENGINEERING  MEASUR^  ON  300 

MW  -  400  MC  POWER  TRANSISTOR. 

Final  engineering  rept.  Step  1,  23  Jun  $441  Apr  64, 


by  R.  /i.  Jacobs  and  J.  E.  Lemons. 
Contract  DA36  0398c85975 


1  Apr  64,  9&P 
Unclassified  report 


Descriptors:  (•Transistors,  Germanium),  (•Power 
amplifiers.  Transistors),  Silicon,  Manufacturing 
methods.  Ultrahigh  frequency.  Design,  Epitaxial 
growth.  Processing,  Specifications,  Silicates,  Electri- 
cal properties.  Packaging,  Vapor  plating.  Films, 
Tests,  Production  control. 

Contents: 

Device  design 

Mechanical  Design 

Electrical  Design 

Process  Technology 

Material  Preparation 

Epitaxial  Growth 

Oxide  Masking 

Emitter  Diffusion 

Contract  Metallizing 

Mesa  Formation 

Scribing 

Assembly  and  Packaging 

Compatible  Metallurgical  System 

Surface  Passivation 

Electrical  Characteristics  and  Test  Data 

Compatible  Metallurgical  System 

Surface  Passivation 

Process  Specification 


AD-603  942  Dlv.    8,  26 

OTS  Prices:  HC  $5.00/MF  $1.00 

Motorola,  Inc.,  Phoenix,  Ariz. 

PRODUCTION  ENGINEERING  MEASURE  ON  300 

MW  -  400  MC  POWER  TRANSISTOR,    INSPECTION 

AND  QUALITY  CONTROL  PLAN, 

by  W.  Wlbbing,  J.  Celentano,  S.  J.  Kleban,  J.  Tombs, 

and  J.  S.  MiUer.    1  Oct  63,   184p 

Contract  DA36  039sc85975 

Unclassified  report 

Descriptors:  (•Transistors,  Quality  control),  (•Produc- 
tion control.  Transistors),  (•Power  amplifiers.  Tran- 
sistors), Germanium,  Processing,  Reliability 
(Electronics),  Failure  (Mechanics),  Life  expectancy. 
Ultrahigh  frequency. 
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CTS  Corp.,  Elkhart,  Ind. 

PRODUCTION  ENGINEERING  MEASURE  FOR  . 
SUBMINUTURE,  TRANSISTOR  TYPE  POTENTI- 
OMETERS. 

Quarterly  progress  rept.  no.  12,  1  Apr-30  Jun  64, 
Iqr  C.  L.  Holmes  and  D.  C.  Klnsey.  30  Jun  64,  18p 
Contract  DA36  039sc85976 

Unclassified  report 

Descriptors:  (•Potentiometers,  Manufacturing  methods), 
(•Subminiature  electronic  equipment.  Potentiometers), 
Transistors,  Reliability  (Electronics),  Failure 
(Mechanics),  Cermets,  Torque.  Moisture,  Performance 
(Engineering),  Tests. 

This  report  contains  a  detailed  description  of  the  woric 
performed  on  the  contract  during  the  twelfth  quarter 
(1  April  1964  to  30  June  1964).    Following  the  submission 
of  the  1,800  Preproduction  Test  samples  and  Preproduc- 
tion  Test  Report,  and  the  subsequent  rejection  of  these 
items  due  to  unsatisfactory  test  results,  the  plans  for  re- 
testing  of  another  preproduction  test  group  were  deter- 
Btlned  and  a  proposal  for  the  tints  schedule  necessary 
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for  the  completion  of  the  contract  was  submitted.    The 
2,400  units  being  evaluated  on  the  10.000  hour  load  life 
Reliability  Study  have  now  completed  5,000  hours  of 
testing  with  satisfactory  results.    (Author) 


AO-603  965  Div.    8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Tennessee  Univ.,  KnoxvlUe. 

CIRCULAR  ARRAYS  AROUND  CYLINDERS. 

Scientific  rept.  no.  7. 

by  H.  P.  Neff,  C.  E.  Hickman,  and  J.  D.  Tillman. 

1  Jun  64.  leop 

Contract  AF19  628  288,  Proj.  4600,  Task  460002 

AFCRL  64  537 

Unclassified  report 

Descriptors:  (♦Antenna  configurations.  Cylindrical 
bodies),  (*Dipole  antennas,  Electrical  impedance). 
Scanning,  Fourier  analysis,  Slot  antennas.  Loop 
antennas,  Theory. 

The  report  gives  the  theory  of  circular  antenna  arrays 
around  cylinders.    A  resume  of  the  theory  of  simple 
circular  arrays  is  given,  and  both  the  complete  far-zone 
field,  and  an  expansion  into  spherical  modes  is  obtained. 
Both  the  far-zone  pattern  and  an  Integral  form  for  the 
impedance  of  a  dlpole  near  an  infinite  cylinder  are  obtained 
by  Fourier  transform  methods.   By  means  of  limiting 
process,  an  approximate  form  is  obtained  for  a  dlpole 
near  a  finite  cylinder.   It  Is  shown  that  for  all  three  cases: 
simple  array,  array  around  an  infinite  cylinder,  and 
array  around  finite  cylinder,  the  pattern  can  be  placed  in 
the  same  form.   The  application  to  pattern  synthesis  and 
electronic  scanning  is  discussed.    (Author) 


AD-603  966 
OTS  Prices; 


Div.    8 
HC  $2.00/MF  $0.50 


Tennessee  Univ.,  Knoxville. 

INVESTIGATION  OF  THIN  WIRE  CIRCULAR  LOOP 

ANTENNAS  AND  ELECTRONICALLY  SCANNED  CIRCULAR 

ARRAYS. 

Final  rept., 

by  H.  P.  Neff.  C.  E.  Hickman,  and  J.  D.  Tillman. 

30  Jun  64.  3^ 

Contract  AF19  628  288.  Pro].  4600.  Task  460002 

AFCRL  64  555 

Unclassified  report 

Descriptors:  (*Loop  antennas.  Antenna  configurations). 
(♦Antenna  configurations.  Antennas),  Electronic  scanners. 
Cylindrical  bodies.  Antenna  radiation  patterns,  Dlpole 
antennas.  Impedance  matching.  Integral  transforms. 
Spheres.  Bessel  functions.  Mathematical  analysis.  Linear 
systems.  Slot  antennas. 

This  repoi  t  gives  the  theory  of  circular  antenna  arrays 
around  cylinders.   A  resume  of  the  theory  of  simple 
circular  arrays  is  given,  and  both  the  complete  far-zone 
field,  and  an  expansion  into  spherical  modes  is  obtained. 
Both  the  far- zone  pattern  and  an  Integral  form  for  the 
Impedance  of  a  dlpole  near  an  infinite  cylinder  are  obtained 
by  Fourier  transform  methods.   By  means  of  a  limiting 
process,  an  approximate  form  is  obtained  for  a  dlpole  near 
a  finite  cylinder.  It  is  shown  that  for  all  three  cases: 
simple  array,  array  around  an  Infinite  cylinder,  and  array 
around  finite  cylinder,  the  pattern  can  be  placed  in  the  same 
form.   The  application  to  pattern  synthesis  and  electronic 
scanning  Is  discussed.   (Author) 
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RAND  Corp.,  Santa  Monica.  Calif. 

ON  THE  EVALUATION  OF  NOISE  SAMPLES, 


\V  Arnold  J.  F.  Slegert.   7  Sep  51,  17p   P-236 

Unclassified  report 

Rept.  on  Pro].  RAND. 

Descriptors:  (*Noise,  Statistical  data),  ('Sampling.  Noise), 
Statistical  functions.  Statistical  processes.  Distribution 
theory.  Functional  analysis. 

Unless  the  primary  source  of  noise  In  one  of  those  which 
are  theoretically  tractable,  the  statistical  properties  of  the 
noise  have  to  be  Infer,  ed  from  samples.   We  have  developed 
some  criteria  to  aid  In  the  decision  whether  a  sample  can 
reasonably  be  assumed  to  have  come  from  a  Gaussian  noise 
with  predetermined  parameters.    (Author) 


AD-604  013  Div.    8 

OTS  Prices:  HC  $5.00/MF  $1.00 

Navy  Underwater  Sound  Lab.,  Fort  Trumbull, 

New  London.  Conn. 

PATTERN  OF  FACTORS  OF  OPEN-CIRCUITED 

HORIZONTAL  ELECTRIC  MONO  POLE  ANTENNAS 

LOCATED  ON  OR  VERY  NEAR  A  FINITELY  CONDUCTING 

MEDIUM, 

by  Peter  R.  Bannister  and  Jane  E.  Chrlstensen. 

10  Mar  64.  184p 

Pro].  S  F006  01  02  7077 

USL  TM941  1  14  64 

Unclassified  report 

Descriptors:  (*Antennas.  Antenna  radiation  patterns), 
(♦Antenna  radiation  patterns.  Antennas),  Calculus  of 
variations,  Antenna  lobes,  Resonance,  Polarization, 
Performance  (Engineering),  Antenna  configurations. 
Mathematical  analysis. 

The  efficiency  of  horizontal  electric  dlpole  or  monopole 
antennas  follows  a  series  of  maxima  and  minima  when 
plotted  as  a  function  of  length.   The  first  maximum, 
which  is  the  first  order  resonance  is  of  the  greatest 
Importance,  since  it  corresponds  to  the  maximum 
attainable  efficiency  for  the  figure-eight-type  surface- 
wave  pattern  of  the  antenna.    Although  greater  maximum 
efficiencies  are  sometimes  possible  with  longer  antennas 
of  higher  order  resonances,  the  patterns  become 
multilobed,  and  the  over-all  antenna  efficiency  is  greatly 
reduced.   It  is  the  purpose  of  this  technical  memorandum 
to  clarify  the  preceding  statement  by  examining  the 
pattern  factors  of  antennas  of  various  electrical  lengths, 
realizing  that  there  are  advantages  to  be  gained  in  certain 
situations  by  employing  antennas  characterized  by 
multilobed  patterns.   Of  the  two  types  of  horizontal  electric 
monopole  antennas,  only  the  open-circuited  (conductor 
completely  insulated  from  the  conducting  medium)  will 
be  considered.   (Author) 


AD-604  021  Div.    8.  6 

OTS  Prices:  HC  $3.00/MF  $0.75 

Georgia  Inst,  of  Tech.,  Atlanta.   Engineering 

Experiment  Station. 

A  FREQUENCY  SELECTIVE  POWER  METER  FOR 

MILUMETER  WAVES. 

Final  rept.  for  1  Apr  63-31  Jul  64, 

by  M.  W.  Long.    29  Jul  64.  64p 

Contract  Nonr991  10,  Projs.  NR372  781.  A701 

Unclassified  report 

Descriptors:  (♦Radiometers.  Millimeter  waves), 
(♦Power  meter.  Millimeter  waves),  (♦Millimeter  waves. 
Detection),  Microwave  frequency.  Extremely  high 
frequency.  Bond-pass  filters.  Tuning  devices. 
Interference,  Doppler  effect.  Audio  amplifiers 
Waveguides.  Radlofrequency  power.  Noise  (Radio), 
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Fourier  anslyBls,  Series,  Equstioas,  Baifawldth. 

An  Interference  modulation  technique  for  microwave 
radlometry  is  described.  The  technique  U  considered 
for  use  in  the  development  of  a  frequency  selective  power 
meter  for  operation  over  a  wide  range  of  frequencies  and 
is  applicable  to  wavelengths  well  Into  the  low  millimeter 
region.    A  tunable  radiometer  using  interference 
modulation  was  operated  as  a  frequency  selective  power 
meter  in  the  4-mm  region.   As  a  source  df  microwaves 
for  system  calibration,  a  gaseous  noise  source  having  a 
known  temperature  was  used.    Measurements  were  made 
to  determine  the  power  output  level  from  a  crystal 
harmonic  generator,  and  the  4-mm  harmonic  was  also 
used  with  the  system  when  operated  with  t  frecpiency 
resolution  between  half  power  points  of  8%  to  Investigate 
system  selectivity  and  spurious  response^. 


AD-604  022  Div.    8,  25 

OTS  Prices:  HC  $4.00/MF  $1.00 

Electronic  Defense  Labe.,  Mountain  View.  Calif. 
UGHT  MODULATION  DETECTOR. 
Interim  engineering  rept.  no.  1.  15  Apr-1^  Jul  64, 
by  Russell  Targ,  D.  E.  Caddes.  E.  O.  AmOiann,  and 
G.  A.  Massey.    20  Jul  64.  132p   EDL-M73$ 
Contract  AF33  615  1938,  continuation  of  Cwtraot 
AF33  657  8995 

Unclassified  report 
I 

Descriptors:  ('Lasers,  Oscillators),  (♦OBclUators, 
Lasers).  Light,  Modulation,  Microwave  ft?e(piency, 
Modulators,  Frequency  stabilizers.  Stabilization, 
Tuning  devices,  Slgnal-to-nolse  ratio.  Gases,  Mixers 


^•T 


(Electronic),  Interferometers,  Signals 

This  first  report  describes  work  performed  In  an 
experimental  and  theoretical  program  for  ttie  stabilization 
of  a  laser  local  oscillator  for  use  In  an  optical 
heterodyne  receiver  for  the  detection  and  demodulation 
of  microwave  modulated  light.   The  work  la  the  quarter 
was  divided  into  three  main  phases.   These  are  (1)  the 
development  of  a  single- sideband  suppressed  carrier  laser 
local  oscillator  with  maximum  power,  (2)  oontrol  of  the 
modes  of  a  laser  by  Interferometric  means  to  assure 
monochromatic  ou^ut,  and  (3)  design  of  an  automatic 
frequency  control  system  to  txine  the  laser  LO  in  frequency 
in  accordance  with  the  changes  In  the  carrier  frequency 
of  an  Incoming  signal  from  an  Independent  laser  trans- 
mitter.  A  unique  and  efficient  single- sideband  suppressed- 
carrier  modulator  has  been  developed.   This  modulator 
is  situated  Inside  the  laser  cavity  and  couples  out  only 
that  laser  energy  which  has  been  shifted  in,  frequency. 
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Unclassified  report 

Descriptors:  (♦Varactor  diodes.  Manufacturing  methods), 
(♦Gallium  compounds.  Arsenides),  Processing,  Production 
control.  Specifications.  Epitaxial  growth.  Extremely  hi^ 
frequency,  ^allty  control.  Performance  (Engineering), 
Attenuation,  Resistance  (Electrical),  Ct4)acltanoe, 
Resonance,  Parametric  amplifiers.  Fre^ency 
multipliers. 


The  process  for  fabricating  and  testing  g4$luni  arsenide 


gjilu 


varactor  diodes  is  discussed.   The  chronological  develop- 
ment of  the  present  process  is  outlined.  Including  a 
summary  of  the  engineering  Investigations  performed  and 
the  general  construction  which  has  resulted.   Test  data 
from  the  Preproductlon  and  Pilot  Production  runs  are 
tabulated  and  analyzed.    Materials  and  process  speci- 
fications necessary  to  fabricate  these  diodes  are  Included. 
(Author) 
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Unclassified  report 

Descriptors:   (♦Operations  research.  Radar  Inter- 
ference). (♦Radar  Interference,  Operations  research). 
Optimization,  Radlofrequency  Interference,  Control. 
Frequency,  Radlofrequency  power.  Antenna  radiation 
patterns,  Linear  programming.  Dynamic  pix>grammlng. 
Combinatorial  analysis.  Computers,  Programming 
(Computers),  Programming  languages.  Radar  equlpmei^ 
Radar  pulses.  Search  radar. 

The  applicability  of  certain  optlmlzaticm  methods  cf 
oper^ons  research  to  the  problem  of  controlling  radio 
and  radar  Interference  by  judicious  assignments  of 
equipment  operating  frequencies  was  investigated.   Emphasis 
was  placed  on  radar  Interference  problems.    A  number  of 
Interference  control  methods  applicable  to  radar  and    . 
various  optimization  techniques  which  can  be  used  In 
conjunction  with  these  control  methods  are  reviewed.   A 
description  is  given  of  the  search  radar  Interference  pre- 
diction program  used  to  supply  the  Input  data  for  the 
optimization  techniques  developed.    Four  different  optimiza- 
tion algorithms  are  presented  In  the  form  of  computer 
programs  written  In  the  international  computing  language 
ALGOL  60.   A  field  test  Involving  radar  frequency  assign- 
ment was  conducted.   Interference  levels  were  measured 
by  Interference  pulse  rates  and  subjective  evaluation  of 
PPI  screen  displays.   A  detailed  account  and  analysis  of 
the  test  procedures  and  results  Is  given.  It  Is  concluded 
that  In  many  situations  In  which  radar  congestion  causes 
mutual  Interference  problems,  assignment  of  frequencies 
based  on  the  techniques  developed  Is  feasible  and  desirable. 
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APPUCATIONS  OF  THE  KAC-SIEGERT  METHOD  FOR 

FINMNG  OUTPUT  PROBABILITY  DENSITIES  FOR 

RECEIVERS  WITH  SQUARE  LAW  DETECTORS, 

by  R.  C.  Emerson.  14  Apr  52,  33p   P-294 

Unclassified  report 

Descriptors:  (♦Radio  receivers.  Slgnal-to-nolse  ratio), 
(♦Slgnal-to-nolse  ratio.  Radio  receivers),  (♦Probability. 
Signal-to-nolse  ratio).  Rectifiers,  Detectors,  Intermediate 
frequency  amplifiers.  Audio  amplifiers.  Noise  (Radio), 
Statistical  processes.  Distribution  theory.  Functions. 
Communication  theory,  Statistical  analysis. 

The  method  of  Kac  and  Slegert  for  finding  the  output 
probability  density  characterstlc  function  for  receivers 
with  square  law  envelope  detections  Is  discussed  and  a 
parallel  development  Is  given  for  the  square  law 
rectifier.   Procedures  are  then  outlined  for  determining 
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the  probability  density  functions  directly.  I.e.,  without 
solving  the  eigenvalue  problem  or  inverting  the  charac- 
teristic function.   The  method  depends  on  expanding  the 
density  function  in  an  orthonormal  series  the  coefficients 
of  which  are  expressed  in  terms  of  cumulants  which  in 
turn  are  obtained  from  the  system  kernel  by  straight- 
forward quadratures.    As  an  example  to  illustrate  the 
procedure,  a  receiver  with  Gaussian  1.  F.  and  Gaussian 
audio  frequency  pass  characteristics  is  treated  in  detail, 
and  the  output  probability  density  functions  are  found  for 
various  sinusoidal  input  signal  strengths  and  L  F.  vs. 
audio  bandwidth  ratios.    (Author) 
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FREE  AND  DRIVEN  MODES  IN  ANISOTROPIC  PLASMA 

GUIDES  AND  RESONATORS, 

by  Robert  LikusW.  Jul  64,    227p 

Contract  AF33  657  10224;  Grant  NSFG19005, 
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Unclassified  report 

Descriptors:    (•Waveguides,  Plasma  medium), 
(♦Resonators,  Plasma  medium),  (♦Electromajpietlc 
waves.  Propagation),  Mathematical  models.  Partial 
differential  equations,  Plasma  physics.  Electromagnetic 
properties,  Electron  beams.  Numerical  analysis.  Ex- 
perimental data,  Grs^hics. 

Starting  with  Maxwell's  equations  containing  arbitrary 
electric  and  magnetic  sources,  a  set  of  uncoupled  wave 
equations  has  been  formulated  for  an  anisotropic  plasma. 
Expressions  for  determining  tlie  electromagnetic  field 
components  in  terms  of  the  solutions  of  these  equations  and 
the  transverse  currents  have  been  derived  and  tabulated. 
Setting  the  sources  equal  to  zero,  the  characteristic 
equations  have  been  obtained  for  the  axlally  sjrmmetiic 
free  modes  in  a  circular  cylindrical  plasma  filled  guide, 
open  plasma  guide  and  coaxial  plasma  guide.    Extensive 
numerical  evaluations  of  the  characteristic  equation 
representing  the  plasma  filled  guide  have  been  made  for 
the  lowest  order  mode  and  a  set  of  omega-beta  curves  Is 
presented  for  plasma  densities,  magnetic  fields,  phase 
velocities  and  guide  radii  vtu:^iiig  from  zero  to  infinity. 
These  curves  are  compared  with  a  set  obtained  tlirougfa  the 
use  of  quasi-static  approximation  and  with  the  dispersion 
characteristics  of  the  right  and  left  hand  circularly 
[lolarlzed  plane  waves  In  an  unbounded  plasma.   Numerical 
evaluations  are  also  presented  graphically  for  the  open 
plasma  guide  and  the  coaxial  plasma  guide.   (Author) 
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WIEN-BRIDGE  OSCILLATOR  AS  A  LOW-FREQUENCY 

REFERENCE  SOURCE, 

by  Klaus  Sann.   2  Jul  64,  102p 

Projs.  DA1P222901A207.  16100 
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UnclassUed  report 

Descriptors:  (*Osclllator8,  Extremely  low  frequency). 
Design,  Performance  (Engineering),  Networks,  Resistors, 
Glass  capacitors.  Stability,  Reliability  (Electronics), 
Feedback  amplifiers.  Aging  (Materials),  Shock 
(Mechanics),  Vibration,  Impedance  bridges. 

Design  and  performance  of  a  Wlen-brldge  oscillator 
operating  at  100  cps  are  presented.   A  frequency  stability 
ji  .001  lias  been  obtained  over  a  temperature  range  from 


-55  to  4^85  C  with  a  ^20-  percent  supply  voltage  change. 
This  is  one  order  of  ma^tude  better  than  the  performance 
of  oscillators  preceding  this  design.   The  use  of  a  hlgfa- 
Impedance  RC  network  and  field-effect  transistors  led  to 
a  small-sized  oscillator  with  low  power  consumption 
(1  mw).   The  performance  of  network  components  sul>- 
leoted  to  20,000  g  indicates  that  the  stability  will  not  be 
degraded  under  shock  and  vibration.    (Author) 
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BEAM  SWITCHED  P-N  JUNCTIONS. 

Final  development  rept.  for  26  Jun  63-26  Jun  64, 
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UDClasstUed  report 

Descriptors:  ('Power  amplifiers.  Pulse  amplifiers), 
(*Pulse  ampllfi<:rs.  Diodes  (Semiconductor)),  Electron 
beams.  Electromagnetic  pulses.  Electron  guns,  Sllloon, 
Voltage,  Gain,  Design,  Surface  properties. 

A  20  KV  electron  beam  multiplier  (EBM)  tube  has  been 
made  to  deliver  a  10  ampere  positive  pulse  of  one 
microsecond  or  more  in  duration  at  100  to  1,000  pps.   The 
diode  voltage  was  125  volts  (saturation  point).   Another 
tube  delivered  an  8  ampere  pulse  at  70  volts.   The  current 
gain  has  been  consistently  in  the  order  of  5,000.   A 
modified  standard  TV  electron  gun  gave  -40  volts 
grid  cut-off  at  a  beam  current  dT  4  milUamperes  and  20 
KV  anode  potential.   Slightly  different  modifications  gave 
-13  volts  cut-off  at  1.0  ma  beam  current.   There  is  every 
Indication  that  a  further  modification  could  give  -20  volts 
or  less  cut-off  at  a  beam  current  of  3  to  4  mllliamperes 
based  on  the  most  recent  experimental  guns.   Deterloratioo 
problems  are  encountered  in  the  diode.   These  are 
analyzed  in  a  consideration  of  EBM  diode  design.    (Author) 
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by  J.  E.  Schupp.    26  Jun  64,  32p 

Contract  DA36  039AMC01479E 

Unclassified  report 

Descriptors:  (^Capacitors,  Manufacturing  methods), 
(♦Resistors,  Manufacturing  methods).  Modules  (Electronic), 
Microminiaturization  (Electronics),  Jigs,  Paint 
applicators.  Barium  compounds,  Titanates,  Dielectrics, 
Fracture  (Mechanics),  Performance  (Engineering), 
Resistance,  Voltage,  Temperature. 
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Descriptors:  (♦Microwaves.  Generators),  ('Plasma 
oscillations.  Energy  conversion),  ('Energy  conversion. 
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Plasma  physics),  Blackbody  radiation,  Btemsstrahlung, 
Cyclotron  resonance  phenomena.  X  band,  K  band. 
Electromagnetic  pulses.  Microwave  frequency, 
Magnetic  fields.  Electric  fields.  Electron  accelerators. 
Radar  equipment.  Power  supplies. 

A  theoretical  and  experimental  program  la  described 
aimed  at  studying  the  possibility  of  extradjlng  microwave 
power  from  the  kinetic  energy  of  a  plasma.   The 
appropriate  theoretical  framework  is  established. 
Detailed  experiments  were  run  at  X-band  and  at  K-band. 
The  detected  microwave  pulse  appears  before  onset  of 
opacity  and  attains  values  on  the  order  of  30  to  250  mW 
for  a  background  pressure  of  20  microns  Hg,  discharge 
voltages  around  20  kV,  and  magnetic  fields  around 
3.5  kG.   The  output  is  studied  as  a  function  of  magnetic 
field  and  of  the  applied  electric  field.   At  K-band  two 
peaks  become  apparent  and  these  are  inteipcreted  in  terms 
of  the  fundamental  and  the  second  harmonic  detected  in 
this  frequency  interval.   It  is  shown  that  the  power  ou^xit 
detected  is  too  high  to  be  explained  by  cyclotron  radiation 
output  from  a  population  of  temperature  and  density 
not  exceeding  reasonable  values.   The  mecbanlsm  of 
electron  acceleration  by  overstablllty  prooasses  Is 
Introduced  which  would  seem  to  explain  the  high  radiation 
output  as  the  cyclotron  radiation  from  very  high  speed 
electrons  accelerated  by  Internal  prooesscM  in  the 
plasma.   (Author) 
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Descriptors:   (♦Communication  satellites  (Passive), 
Antenna  feeds),  (♦Antenna  feeds,  Commuaicatlon 
satellites  (Passive)),  Antenna  components,  Horn  antennas, 
X  band,  S  band.  Power  dividers.  Transducers,  Noise 
(Radio),  Masers,  Parametric  amplifiers.  Refrigeration 
systems.  Microwave  networks.  Polarization.  Performance 
(Engineering),  DeeAgn.  Specifications. 

This  report  presents  resvdts  of  a  technical  study  per- 
formed to  upgrade  the  feed  and  front  end  assembly  of  the 
Passive  Satellite  Research  Terminal  (PSR'').   The  study 
provides  the  techniques,  design  and  development  data 
necessary  to  modify  the  existing  X-band  PERT  e(^dpmeat 
to  be  capable  of  transmitting  a  100-kw  slgMl  at  7.33  gc. 
and  receiving  an  arbitrarily  linearly  poUr^$ed  signal  at 
8.33  gc. 
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ON  THE  DETECTION  OF  A  SINE  WAVE  D^iGAUSSIAN 

NOISE 

by  Ed^ur  Reich  and  Peter  Swerllng.   11  Jun  52,  28p 

P-305 

Uncltasified  report 

Descriptors:  (♦Slgnal-to-nolse  ratio,  Stattstical 
analysis).  Noise,  Electromagnetic  pulses,  Detection. 
Probability,  Statistical  functions.  SampUjg^  Integral 
transforms.  Communication  theory. 


This  paper  deals  with  the  problem  of  flndlhg  the 


llhgt 


'optimum'  method  of  detecting  a  sine  wave  at  known 
frequency  and  amplitude  In  the  presence  of  noise.   The 
type  of  noise  considered  is  the  so-called  stationary 
Gaussian  process,  which  is  obtained  when  thermal  noise 
is  passed  throu^  an  arbitrary  linear  passive  device.   The 
analysis  takes  into  account  the  fact  that  in  practice  only 
a  finite  sample  of  observed  signal  Is  available.   The 
optimum  detection  method  is  defined  as  that  which  maxi- 
mizes the  probability  of  recognizing  the  presence  of  a 
sine  wave  if  one  has  actually  appeared;  while  the  proba- 
bility of  falsely  announcing  the  presence  of  sine  wave,  If 
none  has  actuidly  appeared,  does  not  exceed  some  pre- 
chosen  value.   It  Is  shown  that  when  the  noise  has  a  flat 
spectrum,  all  the  relevant  information  is  contained  In  the 
ampUtude  and  phase  of  the  Fourier  transform  of  the 
reoelved  sample  at  the  frequency  of  the  sine  wave.   Almost 
the  same  result  holds  in  the  case  where  the  noise  has  an 
exponentially  decaying  autocorrelation,  except  that  In  this 
case  the  values  of  the  observed  san:q>le  at  the  endpolnts  of 
the  sample  also  play  a  role.   (Author) 
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Numerical  analysis.  Integrals,  Euifferentlal  equations. 
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DKITAL  COMPUTER  DESIGN  OF  THE  DIPOLE 

PARAMETRIC  AMPLIFIER  ANTENNA. 

Scientific  r^.  no.  2,  1  Nov  62-1  Sep  63, 

by  Albert  D.  Frost.    1  May  64,  5^ 

Contract  AF19  628  307,  Pro].  4600,  Task  460002 

AFCRL  64  447 
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Descriptors:  ('Dlpole  antennas.  Parametric  amplifiers), 
(♦Programming  (Computers),  Antenna  configurations). 
Digital  computers.  Design,  Coaxial  cables,  Varactor 
diodes.  Electrical  impedance.  Tuned  circuits.  Surface 
properties.  Electric  currents.  Coupling  circuits.  Very 
high  frequency,  Matliematlcal  analysis. 

A  procedure  for  the  design  of  the  coaxial  dlpole  form  of 
parametric  amplifier  antenna  is  outlined.   This  includes  a 
presentation  of  the  factors  Involved  and  the  criteria  used  in 
the  calculation  of  optimum  dlpole  length,  the  design  of  the 
interior  coaxial  cavity,  the  selection  of  an  output  loop  and 
the  idler  frequency  location.   Conqniter  programs 
( IBM  1620  )  are  provided  for  the  procedures  described 
together  with  a  table  of  dual  coaxial  line  impedance 
parameters.   (Author) 
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Quarterly  progress  rept.  no.  7.  31  Oct  63-31  Jan  64. 
by  Lucille  T.  Kelley  and  Jeremiah  A.  LoConte. 
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Unclassified  report 

Descriptors:  (*Transistors,  Germanium), 
(•Manufacturing  methods.  Transistors),  Design,  ^ality 
control,  Iteliabillty  (Electronics),  Failure  (Mechanics), 
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milling,  Encapulation,  Dessicants.  Environmental  tests. 
Semiconductor  devices. 


complete  functional  devices  from  a  single  crystal  of 
material  was  shown  with  Integral  delay  lines  and  amplifiers. 
The  use  of  thermal  heat  sinks  and  proper  choice  of  crystal 
geometry  were  shown  to  overcome  most  of  the  obstacles 
to  achievement  of  continuous  operation  of  electroacoustlc 
devices.   Initial  results  included  satisfactory  operation  of 
A  CdS  oscillator  at  a  duty  factor  greater  than  0.1.   Efforts 
were  continued  with  significant  results  in  the  general 
areas  of  more  efficient  electric/acoustic  transducers, 
suitable  drift  field  electrodes  and  negative  resistance 
elements  and  circuits.    (Author) 


Engineering  design  changes  have  been  completed  and 
evaluated.   The  new  process  and  production  techniques 
have  been  evaluated  and  implemented  into  the  production 
line  flow.   All  units  in  the  final  production  run  were 
assembled  according  to  conditions  specified  in  the  final 
contract  agreement.   Quality  Control  procedures  have 
been  reviewed.   The  Q.  C.  Manual  will  be  included  in  the 
final  report.    Final  reliability  proof  testing  is  in  process. 
An  improved  failure  rate  is  indicated,  but  at  this  date  the 
data  is  insufficient  to  draw  final  conclusions.    (Author) 
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Descriptors:   (♦Communication  theory.  Noise  (Radio)), 
(♦Noise  (Radio),  Statistical  analysis).  Signal-to-noise 
ratio.  Statistical  functions.  Probability,  Distribution 
theory.  Detectors,  Linear  systems.  Nonlinear  systems. 

The  problem  of  finding  the  probability  distribution  of 
the  noise  output  of  a  receiver  consisting  of  a  filter,  a 
detector,  and  a  second  filter  is  discussed.    Methods  are 
discussed  which  have  led  to  solutions  of  this  problem  in 
some  special  cases.   In  the  case  d  multidimensionally 
Markoffian  x(t)  the  problem  is  shown  to  be  equivalent  to  an 
Integral  equation,  which  in  many  cases  of  interest  reduces 
to  a  differential  equation.  (Author) 
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OTS  Prices:  HC  $5.00/MF  $1.00 

Motorola,  Inc..  Phoenix,  Ariz. 

MICROWAVB  ACOUSTIC  DELAY  LINE  AND  RELATED 

ACTIVE  DEVICES, 

Jul  64.  159p 

Contract  AF30  602  3076,  ProJ.  5578,  Task  557802 

RADC  TDR64  246 

Unclassified  report 

Descriptors:  (♦Delay  lines.  Microwave  frequency), 
(♦Acoustic  equipment.  Semiconductor  devices),  (♦Cadmltan 
compounds.  Sulfides),  Electtoacoustic  transducers. 
Energy  conversion.  Single  crystals.  Microwave  amplifiers. 
Heat  exchangers.  Crystal  oscillators.  Electrodes,  Negative 
resistance  circuits.  Hall  effect.  Generators,  Phonons, 
Ultrasonic  radiation. 

Generation  of  useful  rf  power  outputs  In  CdS  crystals  was 
demonstrated  with  ou^uts  up  to  156  mw  at  the  terminals 
without  the  need  for  transducers.   High  efficiency  (3  db 
conversion  loss)  diffusion  layer  integral  transducers  were 
achieved  in  ultra  high  purity  CdS  crystals.    Feasibility  of 


AD-604  «54  Div.    8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Army  Electronics  Labs.,  Fort  Monmouth.  N.  J. 

A  SIMPUFIED  VAIUABLE  POLAiOZATION  ANTENNA, 

by  John  L.  Kerr.    May  64,  38p 

Task  1G6  20901A040  01 

USAEL  TR2423 

Unclassified  report 

Descriptors:  (♦Antennas,  Polarisation),  Antenna  feeds. 
Waveguides,  Propagation,  Design,  Antenna  configurations. 
Antenna  radiation  patterns,  Extremely  high  frequency. 
Bandwidth,  Standing  wave  ratios.  Millimeter  waves. 
Copper. 

Development  of  a  simplified  variable-polarization 
antenna  was  based  on  a  waveguide  feed  arrangement  in 
which  a  polarizing  element  and  the  input  field  were 
independently  rotatable  about  the  axis  of  propagation.    A 
squeezesection  polarizer  with  a  cross  section  approaching 
an  ellipse  seemed  particularly  useful  in  applications  at 
wavelengths.   Such  a  polarizer  was  fabricated  by  squeezing 
round  copper  tubing  in  a  roller  device  in  which  the  amount 
and  length  of  squeeze  could  be  precisely  controlled.   With 
this  variable-polarization  antenna,  linear  polarzation 
in  any  plane  about  the  axis  of  propagation  and  rotating 
linear  polarization  may  be  easily  obtained.    Right  or  left 
circular  polarization,  also  right  or  left  elliptical  polari- 
zation of  any  axial  ratio  between  linear  and  circular  may  be 
selected.  (Author) 


AD-604  256  Div.    8,  25,  30 

OTS  Prices:  HC  $7.15/MF  $2.00 

California  Univ.,  Riverside. 

TABLES  OF  NON-RELATIVISTIC  ELECTRON  TRA- 
JECTORIES FOR  FIELD  EMISSION  CATHODES. 
Technical  rept.  no.  3  (rev.), 
by  Allan  M.  RusseU.   Oct  62,  rev.  Jul  64,  41^ 
Contract  Nonrl842  02,  Pro].  NR017  441 
AD  290  696  rev;  N63  10498  rev. 

Unclassified  report 

Descriptors:  (♦Particle  trajectories.  Electrons), 
(♦Electrons,  Particle  trajectories),  (♦Fluid  emission. 
Cathodes  (Electron  tubes)),  (♦Cathodes  (Electron  tube). 
Field  emission).  Microscopes,  Mathematical  analysis, 
Digital  computers.  Programming  (Computers),  Electron 
optics.  Tables. 
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Georgia  Inst,  of  Tech.,  Atlanta.   Engineering  Eiqteriment 

SUtion. 

QUARTZ  CRYSTAL  AGING  EFFECTS. 

Quarterly  rept.  no.  5,  15  Feb-15  May  64, 

by  R.  B.  Belser  and  W.  H.  Hicklin.    15  May  64,  7Sp 

Contract  DA36  039AMC02251E, 

Projs.  106  22001A  058  01  07,  A680  Unclassified  report 
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Descriptors:  (♦Quartz  resonators.  Aging  (Materials)), 
(♦Aging  (Materials),  Quartz  resonators),  (♦Radation 
damage.  Quartz  resonators),  High  frequency.  Low 
frequency,  Medium  frequency.  Frequency  shift.  X-ray 
diffraction  analysis,  ReUablUty  (Electronics),  Crystal 
structure,  Strain  (Mechanics),  Quartz. 

Data  on  the  aging  of  3  Mc  and  16  Mc  AT-ctit  cftartz 
resonators  are  summarized.   The  aging  rates  of  precision 
3  Mc  resonators  of  natural,  swept,  cultured,  and  swept 
cvdtured  quartz  vared  with  the  type  of  quartz.   Aging 
rates  ranged  from  1  to  9  pp  10  to  the  8th  power/wk 
Initally  but  decreased  to  0.2  to  3  pp  10  to  tl»e  8th  power/wk 
after  20  weeks.    The  average  aging  rate  ol  unswept 
cultured  quartz  alone  remained  >  1  pp  10  to  the  8th 
power/  wk.    16  Mc  resonators  irradiated  at  SPRF  (10000 


rads  of  gamma  -i-  9  x  10  to  the  13th  power  nvt)  or  exposed  to 
a  Cs  137  gamma  source  (10000  rads  of  gamma)  exhibited 
shifU  in  frequency  of  a  few  parts  in  10  to  the  7th  power. 
The  shifts  were  negative  for  natural  quartz,  positive  for 
cultured  quartz,  and  very  small  for  the  swept  culttired 
quartz.   X-ray  source  image  distortion  (SID)  patterns  have 
been  made  of  low  frequency  and  10  Mc  resonators  of  typical 
and  atypical  aging  behavior.   Examples  of  scratches, 
twinning,  strain,  and  other  internal  defects  are  exhibited. 
SID  patterns  of  10  Mc  resonators  of  poor  aging  behavior 
have  revealed  a  number  of  units  with  defects  leading  into 
the  central  zone  of  the  quartz  plates.   SID  patterns  made  of 
low  frequency  resonators  revealed  the  normal  driven  zones 
of  a  455  Kc  DT  cut  resonator  and  an  abnormal  pattern  for 
a  unit  with  a  large  defect  zone  near  one  end. 
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9.  Fluid  Mechanics 


AD-603  567  Dlv.    9 

OTS  Prices:  HC  $2.00/MF  $0.50 

Arnold  Engineering  Development  Ceoter,  Arnold 

Air  Force  Station.  Tenn. 

AERODYNAMIC  DRAG  ON  SPDCEO  BLUNT  BONES  IN 

LOW-DENSTTY  HYPEHdONlC  FLOW, 

by  William  H.  Sims  and  Jerry  S.  Hahn.    Aug  64,    39p 

Contract  AF40  600  1000,  Proj.  8953,  Task  895306 

AEDC  TDR64  160 

UDclaBsifled  report 

Descriptors:   (*Spikes,  Blunt  bodies),  (*Btamt  bodies. 
Aerodynamic  characteristics),  (* Aerodynamic 
characteristics,  Blunt  bodies),  ('Hypersonic  flow. 
Nitrogen),  Density,  Drag,  Model  tests,  Conical  bodies. 
Cylindrical  bodies,  Reynolds  ntmiber.  Trantqwrt  pn^Mr- 
ties.  Angle  of  attack.  Correlation  techniques.  Wind 
tunnels. 

Aerodynamic  drag  on  spiked  blunt  bodies  was  measured 
in  hyperscmlc,  low-density  flow  of  nitrogen.   Two  models 
were  tested:  a  spherically  ci^ped  cone  of  10-deg  half- 
angle  at  0  <  alpha  <  40  deg,  and  a  right  circular  cylinder  at 
alpha  =  0.    Reynolds  numbers,  based  on  total  body  lengths 
and  free-stream  conditions,  varied  from  200  to  1200. 
Mach  number  was  constant  at  10.1.    Results  were  compared 
with  modified  Newtonian  and  free-molecule  calculations. 
Effects  of  hypersonic  rarefied  flow  are  apparent,  with  drag 
coefficient  increasing  for  large  angles  of  attack  for  all 
spike  lengths.   A  correlation  procedure  suggested  in  an 
earlier  report  for  a  large  class  of  similar  bodies  at 
0-deg  angle  of  attack  is  shown  to  be  effective  in  the  case  of 
spiked  bodies  too.   It  is  apparent  that  the  marked  reduction 
of  drag  effected  by  use  of  spikes  on  blunt-nosed  bodies  at 
higlier  Reynolds  numbers  is  greatly  diminished  i^en  low 
Reynolds  numbers  exist.    However,  a  moderate  reduction 
U  shown  for  small  angles  of  attack  at  the  Reynolds 
numbers  of  the  present  experiment.    (Author) 


AD-603  585  Dlv.   9,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Cincinnati  Univ.,  Ohio. 

REFERENCE  TEMPERATURE  METHOD  FOR 

COMPUTING  DISPLACEMENT  THICKNESS. 

Rept.  for  Oct  63- Mar  64. 

by  M.  Saarlas.    Aug  64.  37p 

Contract  AF33  616  8453,  ProJ.  7064 

ARL64  119 

Unclassified  report 

Descriptors:   ('Boundary  layer,  Measurement), 
(♦Temperature,  Boundary  layer).  Fluid  flow.  Fluid 
dynamic  properties.  Thickness,  Specific  heat.  Dis- 
tribution, Viscosity.  Thermodynamics,  Numerical 
analysis. 

CoD^Mtation  of  the  boundary  layer  parameters  with 
variable  fluid  properties  is  investigated  in  this  report.   In 
particular,  calculation  of  boundary  layer  displacement 
thickness  is  studied  in  the  cases  where  the  variation  of 
tlie  temperature  across  the  boundary  layer  necessitates 
consideration  also  of  variation  of  the  specific  heats  inside 
the  boundary  layer.    This  problem  is  of  considerable 
significance  in  computation  of  viscous  interaction  effects 
at  high  Mach  numbers.   Since  exact  computation  of  the 
displacement  thickness,  with  variable  fluid  properties, 
is  extremely  cumbersome,  an  approximate  method  is  given 
here  which  permits  evaluation  of  an  effective  specific 
heat  and  determines  the  displacement  thickness  in  closed 
form.  (Autlur) 
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OTS  Prices: 
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Navy  ElectroDics  Lab..  San  Diego,  Calif. 

FLOW  NOBE  STUDY  OF  WATER  FLOWING  THROUGH 

PIPES. 

Research  rept. 

by  P.  O.  Laitinen.   13  Bfay  64,  lOlp 

Pro).  SROll  01  01,  Task  0401 

NEL  1223 

Unclassified  report 

Descriptors:  (*Turbulence,  Acoustic  properties), 
(•Fluid  flow.  Acoustic  properties),  ('Pipes,  Acoustic 
pr<^rties),  Noise.  Brass,  Glass,  Plastics.  Harmonic 
analysts,  Numerical  analysts.  Pressure,  Shear 
stresses.  Hydrophones,  Experimental  data,  Sound. 
Velocity,  Broadband,  Reynolds  number.  Ship  noise. 

Sound  pressure  fluctuations  produced  by  the  turbulent 
flow  of  water  through  0.494-inch  ID  pipe  of  glass,  plastic, 
and  brass  were  measured  at  controlled  flow  rates  from 
0.65  to  9,6  fps,  in  the  absence  of  extraneous  noise. 
Hydrophone  pickups,  pipe  wall  fluctuations,  and  pressure 
differential  along  the  boundary  layer  were  recorded, 
reduced  to  quantitative  graphic  form,  and  were  analyxed 
by  harmonic  and  numerical  methods.    Broadband  magni- 
tudes were  related  to  Reynolds  numbers,  pressure  spec- 
tra were  derived,  and  autocorrelations  and  power  spectra 
were  related.   Theoretical  methods  for  computing  values 
of  water  flow  noise  were  compared  with  quantitive  find- 
ings, and  a  method  for  approximating  the  magnitude  o< 
flow  noise  for  a  range  of  conditions  was  derived. 
(Author) 


AD-603  621  Dlv.    9 

OTS  Prices:  HC  $1.50/MF  $0.50 

Cincinnati  Univ.,  Ohio. 

SIMILARITY  RULES  OF  THE  FLOW  OF  A  PERFECTLY 

CONDUCTING  GAS  WITH  AN  ALIGNED  MAGNETIC  FIELD. 

Interim  technical  rept., 

by  Klnzo  Hlda.   Jul  64,  5^ 

Contract  AF33  616  8453,  Pro].  7064 

ARL64  113 

Unclassified  report 

Descriptors:  (•Gas  flow.  Magnetic  fields).  (•Two- 
dimensional  flow,  Magnetic  fields).  Transonic  flow. 
Compressible  flow,  Slender  bodies.  Shock  waves. 

Two-dimensional  steady  flows  of  an  inviscid,  com- 
pressible, perfectly  conducting  gas  with  an  aligned  magnetic 
field  are  classified  into  several  regimes,  depending  on  the 
values  of  the  Mach  number,  M,  and  the  Alfvenic  Mach 
number,  A.   Similarity  rules  for  the  flow  past  a  slender 
body  are  obtained  for  the  purely  elliptic  or  hyperbolic  flow 
and  the  various  transitional  regimes  such  as  transonic, 
(M  =  1),  trans- Alfvenic  (A  =  1)  and  hypercritical  flows 
(M  square  +  A  scfiare  •  1).   Special  references  are  made 
to  the  shock  relation  and  critical  shock  polars  are  found 
in  each  transition  region.    Flows  near  the  point  of  inter- 
section of  any  two  of  these  transition  lines  are  charac- 
terized by  a  pair  of  similarity  parameters  in  each  case. 
(Author) 


AD-603  628  Div.    9,  15 

OTS  Prices:  HC  $2.00/MF  $0.50 

Kralchnan  (Robert  H.),  Peterborough,  N.  H. 

KOLMOGOROV'S  HYPOTHESES  AND  BULERUN 

TURBULENCE  THEORY. 

Research  r^t.  no.  6, 

by  Robert  H.  Kralchnan.  Jun  64.  38p 

Contract  Nonr4307  00,  ProJ.  NR062  309 

Unolasslfied  report 
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Descriptors:  (*Fluld  flow,  Turbulencel.  (*Turbulence, 
Statistical  analysis),  (•Convection,  Fluid  mechanics). 
Reynolds  number.  Partial  differential  equations,  Fourier 
analysis.  Statistical  funotl(»s.  Statistical  distributions. 

R  Is  argued  that  Eulerian  formulations  are  intrinsically 
unsulted  for  deriving  the  Kolmogorov  theory  because  low- 
order  Eulerian  moments  do  not  express  tuffldeatly  well 
a  statistical  dependence  of  nonsimultaneous  amplitudes 
that  accompanies  the  convection  of  small  spatial  scales 
by  large  spatial  scales.   Illustration  is  made  by  applying 
the  direct-interaction  approximation  and  a  related,  hij^r 
Eulerian  approximation  to  an  idealized  convection  problem 
and  to  a  modified  Navler-Stokes  equation.   Convection 
effects  of  low  wave  numbers  on  high  wave  numbers  are 
removed  in  the  modified  equation,  and  as  a  consequence  the 
direct-interaction  approximation  for  It  yields  the  Kolmo- 
gorov spectrum.   Low-order  Lagrangiaa  moments  provide  a 
promisingly  more  complete  descr^tion  of  the  convection 
of  small  spatial  scales  by  large,  and  a  search  for  satis- 
factory Lagranglan  closure  approximations  seems  higldy 
desirable.   (Author) 


AD-603  629  Div.   9,  15 

OTS  Prices:  HC  $3.00/MF  $0.50 

J 

Kralchnan  (Robert  H.)  Peterborough,  N. ! 

LAGRANGIAN-mSTORY  CLOSURE  APPttOXIMATION 

FOR  TURBULENCE. 

Research  rept.  no.  7,  i 

by  Robert  H.  Kralchnan.   Jul  64,   53p 

Contract  Nonr4307  00,  Pro].  NR062  309 

UMlasslfied  report 

Descriptors:   (•Fluid  flow.  Turbulence),  (•Turbulence, 
Statistical  analysis).  Analysis  of  variance.  Green's 
function,  Momente,  Integrals,  Transformation 
(Mathematics),  Relaxation  time,  Conveotion,  Fluid 
mechanics. 


A 


The  direct-interaction  approximation  for  turbulenoe  Is 
extended  to  predict  the  covariance  and  average  Green's 
function  of  a  generalized  velocity.   The  latter  is  defined  as 
the  velocity  measured  at  time  r  in  the  fluid  element  which 
passes  through  the  point  x  at  time  t.  The  resulting  formulas 
for  triple  moments  involve  integrals  over  the  Eulerian  time- 
history  of  the  fluid.   The  approximatlan  is  then  altered  so 
that  the  integrals  are  Instead  over  Lagreogian  histories, 
measured  along  the  particle  paths.  The  ftlteratloa  Is  made 
necessary  and  is  uniquely  determined  by  inquiring  simul- 
taneously the  oonslsteocy  properties  that  energy  be  oon- 
served;  that  there  exist  formal  inviscid  equlpartition 
solutions;  and  that  the  dynamics  exhibit  Invariance  under  a 
class  cf  random  Galilean  transformatioiis.   In  the  altered 
an>roximation,  the  relaxation  times  associated  with  energy- 
transfer  are  Lagranglan  memory  times  determined  by  the 
viscous  and  pressure  forces.   As  a  result,  the  approximation 
yields  the  Kolmogorov  inertial-  and  dissipation-range  laws. 
The  corresponding  approximation  for  convection  of  a  passive 
scalar  field  yields  some  exact  resuUs  of  Taylor  and  yields 
Richardson's  law  for  the  relative  ditfuslqn  of  two  particles. 


AD-603  652  Dlv.    9,  13,  20 

OTS  Prices:  HC  $3.00/MF  $0.50 

Engineering  Projects  Lab.,  Mass.  bit.  ^  Tech., 

Cambridge. 

TWO- PHASE  GAS- LIQUID  PLOW  OSCULATIONS: 

PRELIMINARY  SURVEY, 

by  S.  WUliam  Gouse,  Jr.   Jul  64,  5«p.  DGR-8734-5 

Contract  Nonrl841  73 

U^lasstfted  report 
I 
Deacrlptors:  ('Fluid  flow,  Oscillation)'.  CHydro- 
dynamics.  Boiler  tubes).  Gas  flow,  Liquids,  Pipes, 
Boilers,  Boiling  water  reactors,  Reports,  RevlewB. 
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A  review  of  a  representative  number  of  references  for 
various  types  of  two-phase  gas-flow  oscillations  has  been 
conducted.   The  principal  conclusion  is  that  at  this  time 
there  is  no  reliable  way  to  predict  the  onset  of,  magnitude 
of,  frequency  of,  and  disap^>earance  of  flow  oscillations  in 
two-phase  flow  systems,   A  consensus  of  the  existing 
experimental  results  Indicates  that  the  tendency  for  a 
system  to  oscillate  can  be  reduced  by  reducing  the  Inlet 
subcoollng,  increasing  the  system  pressure  level,  eliminating 
heated  section  exit  restrictions,  decreasing  fluid  level  In  a 
riser.  If  present,  and  Increasing  the  flow  restriction  at 
the  heated  section  Inlet.   In  addition,  it  is  believed  that 
useful  stability  maps  can  be  prepared  that  Indicate  regions 
of  operation  in  which  there  will  be  no  flow  oscillations. 
For  a  given  fluid  system,  the  parameters  necessary  to 
determine  this  map  are  geometry,  inlet  subcoollng,  flow 
rate  and  heat  flux.    (Author) 


AD-603  659  Dlv.  9 

OTS  Prices:  HC  $5.00/MF  $1.00 

Engineering  Pro]ecto  Lab.,  Mass.  Inst,  of  Tech..  '^ 

Cambridge. 

AN  INTRODUCTION  TO  TWO  PHASE  GAS-LIQUID 

FLOW 

by  S.  William  Gouse,  Jr.    Jun  64.  15^   DSR-8734-3 

Contract  Nonrl841  73 

Unclassified  report 

Descriptors:  ('Cias  flow.  Textbooks).  ('Fluid  flow. 
Textbooks).  Gases,  Liquids.  Phase  studies.  Mathemati- 
cal models,  Integral  equations.  Differential  equations. 
One-dimensional  flow.  Two-dimensional  flow. 

Contents:  equations  of  change  in  integral  form;  equations 
of  change  in  differential  form;  one  dimensional  flow  con- 
tinuity relations  and  definitlcMis;  analytical  models  for 
conservation  of  momentum  and  energy;  homogeneous  flow 
model;  homogeneous  flow  model  example;  two-dimenslonai 
homogeneous  two-phase  one-component  flow;  Martlnelli 
et  al  two-phase  flow  model;  momentum  exchange  model; 
separated  phase  analytical  motiel;  other  approaches. 


AD-603  668  Div.    9.  25 

OTS  Prices:  HC  $4.00/MF  $0.75 

Institute  of  Engineering  Research,  Univ.  of  California, 
Berkeley. 

THE  APPLICATION  OF  LANGMUIR  PROBE  TECH- 
NIQUES TO  FLOWING  IONIZED  OASES, 
by  Clark  L.  Brundin.    15  Jun  64.  118p   AS-64  9 
Contract  N(mr222  45;  Grant  AF  AF06R53b  64 

Unclassified  report 

Descriptors:   ('Plasma  medium.  Probes  (Electro- 
magnetic)), ('Argon,  Gas  Ionization),  (•Supersonic  wind 
tunnels.  Probes  (Electromagnetic)),  Superaerodynamics, 
Stagnation  point.  Ions,  Density,  Ionic  current.  Electrons, 
Tenqwrature,  Electric  currente.  Frozen  e<^lllbrlum  flow. 

A  detelled  theoretical  and  experimental  investigation 
regarding  the  use  of  Langmulr  probe  techniques  In  a  flow- 
ing pariially  ionized  gas  was  carried  out.    Both  free 
molecule  and  stagnation  point  probes  were  considered.   The 
analysis  is  restricted  to  the  determination  of  Ion  density 
from  the  saturated  Ion  current,  and  the  determination  of 
electron  temperature  from  the  rate  of  change  of  electron 
current  with  probe  potential.   Nim^rlcal  resulte  are 
presented  for  argon,  along  with  the  resulte  of  a  series  of 
experimente  conducted  In  an  arc  heated  supersonic  low 
density  wind  tunnel.    It  Is  concluded  that  the  Ion  density 
can  be  measured  accurately  with  a  stagnation  point  probe, 
or  with  a  plane  free  molecule  probe  surrounded  by  a 
guard  ring.   The  electron  temperature  can  be  measured 
accurately  with  a  guarded  plane  free  molecule  probe,  or 
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<v1th  a  cylindrical  free  molecule  probe  aligned  with  the 
flow.   Measurements  made  in  flowing  gases  with  other 
:ypes  of  Langmuir  probes  are  subject  to  certain  consistent 
arrors.  (Author) 
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Institute  of  Engineering  Research,  Univ.  of  California, 

Berkeley. 

THE  BASE  FLOW  FROBLEM  AT  VERY  LOW  REYNOLDS 

NUMBER  IN  THE  STOKES  APPROXIMATION, 

by  Henri  Viviand  and  Stanley  A.  Berger.    18  Jun  64, 

76p   AS-64-10 

Contract  Nonr222  45 

Unclassified  report 

Descriptors:  (*Base  flow,  Reynolds  number),  (*Reynolds 
number.  Base  flow).  Fluid  flow,  Incompressible  flow. 
Two-dimensional  flow,  Axially  symmetric  flow.  Wake, 
Fluid  flow.  Partial  differential  equations.  Numerical 
analysis,  Graphics. 

The  general  solutions  of  the  Stokes  approximate  equations 
of  motion  are  derived  for  two-dimensional  and  axlsymmetrlc 
"lows  In  the  half-space   x  >  0,  for  an  arbitrarily  given 
velocity  field  in  the  plane   x  =  0.   There  is  assumed  to  be 
no  solid  surface  In  the  half-space.   According  to  whether 
the  velocity  at  Infinity  is  zero  or  not,  the  solutions  can  be 
said  to  describe  either  Jet  type  or  wake  type  flows.   Only 
the  latter  category  Is  considered:  numerical  examples  are 
worked  out  and  properties  of  the  base  flow  at  very  low 
Reynolds  numbers  are  investigated.   A  recirculating  flow 
region  may  exist,  but  the  flow  properties  are  not  sensitive 
to  this  feature.    (Author) 
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Institute  of  Tech.,  Univ.  of  Minnesota,  Minneapolis. 
THEORETICAL  PARACHUTE  INVESTIGATIONS. 
Progress  rept.  no.  19,  1  Sep-30  Nov  61, 
by  H.  G.  Heinrich.  T.  Riabokln,  S.  K.  Ibrahim, 
E.  L.  Haak,  and  R.  J.  Nlccum.   30  Nov  61,   54p 
Contract  AF33  616  8310,  Pro].  6065,  Task  60252 

Unclassified  report 

Descriptors:   (^Parachutes,  Aerodynamic  character- 
istics), (* Aerodynamic  characteristics.  Parachutes), 
Subsonic  flow.  Supersonic  flow.  Drag,  Wake,  Turbu- 
lence, Wind  tunnels.  Deceleration,  Mathematical 
analysis. 

Contents:  Investigation  of  wake  effects  on  the  behavior  of 
parachutes  and  other  retardation  devices  behind  large 
bodies  at  subsonic  aixi  supersonic  speeds;  Investigation 
ot  basic  stability  parameters  of  conventional  parachutes; 
Theoretical  study  of  supersonic  parachute  phenomena; 
Theoretical  analysis  of  the  dynamics  of  the  opening 
parachute;  Statistical  analysis  of  extraction  time,  de- 
ployment time,  opening  time,  and  drag  coefficient  for 
aerial  delivery  parachutes  and  systems;  Basic  princi- 
ples of  new  parachutes  and  retardation  devices;  Gliding 
aerodynamic  decelerator;  Ribbon  grids  for  supersonic 
flow;  Flow  patterns  of  aerodynamic  decelerators; 
Stress  analysis  of  the  T-10  troop  parachute. 


Technical  rept., 

by  Wen-Hwa  Chu.   Jun  64,  36p 

Contract  NObe88599,  Pro].  02  1371 


^D-603  750 
OTS  Prices: 


Div.   9 
HC  $2.00/MF  $0.50 


Unclassified  report 


Descriptors:    (♦Hydrofoils,  Hydrodynamics), 
(•Flutter,  Cavitation),  Boundary  layer,  Airfoils,  ObcII- 
lation.  Loading  (Mechanics),  Fluid  dynamic  prtqjwrties. 
Wind  tunnels.  Mathematical  prediction. 

A  review  of  relevant  hydrodynamlc  Information  was 
made,  with  emphasis  on  the  possible  cause  of  serious 
discrepancies  between  classical  hydrodynamlc  theory  and 
experiments  for  subcavltatlng  hydrofoils.   The  usefulness 
of  the  best  available  wind  tunnel  and  towing  tank  force 
measurements  Is  also  discussed.   It  Is  believed  that  these 
data  are  unreliable,  and  that  the  completion  of  the  force 
calculation  based  on  the  classical  lifting  surface  theory 
and  subsequent  flutter  prediction  for  an  actual  flutter 
model  Is  desirable.   Some  recommendations  for  possible 
future  experimental  research  are  also  given.  (Author) 
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Southwest  Research  Inst.,  San  Antonio,  Tex. 
CORRELATION  OF  VARIOUS  SUBCAVITATING 
HYDROFOIL  FLUTTER  PREDICTIONS  USING  MODIFIED 
OSCILLATORY  LIFT  AND  MOMENT  COEFFICIENTS. 
Technical  rept.,  _ 

by  H.  Norman  Abramson  and  Carl  G.  Laagner. 
Jun  64,  41p 
Contract  NOb888599.  Pro].  68  1371  2 

lAiclasiilfied  report 

Descriptors:    (*Hydrofolls ,  Hydrodynamics),  ('Flutter. 
Cavitation),  Mathematical  prediction.  Velocity.  Oscilla- 
tion, Models  (Simulations).  Lift. 

Flutter  calculations  were  performed  for  a  simple  unswept 
cantilever  sut>cavltatlng  hydrofoil  using  theoretical  two- 
and  three-dimensional  oscillatory  coefficients,  measured 
three-dimensional  oscillatory  coefficients,  and  various 
modifications  of  tiiese  coefficients.    Conclusions  based  on 
comparisons  of  these  calculations  with  the  observed 
flutter  speed  are  that  theoretical  predictions  of  hydrofoil 
flutter  can  be  highly  unconservatlve,  Indicating  the  need 
for  more  satisfactory  flutter  prediction  techniques  and 
reliance  on  flutter  niodel  testing.  (Author) 
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Southwest  Research  Inst.,  San  Antonio,  Tex. 
A  CRITICAL  RE-EVALUATION  OF  HYDRODYNAMIC 
THEORIES  AND  EXPERIMENTS  IN  SUBCAVTTATING 
HYDROFOIL  FLUTTER. 


Hjrdraullc  Engineering  Lab.,  Univ.  at  Texas,  Austin. 

DRAG  FORCES  IN  VELOCITY  GRADIENT  FIELDS. 

Interim  technical  rept., 

by  Charles  Dalton  and  Frank  D.  Masch.   Mar  64,  49p 

HYD-04-6401 

Contract  Noar375  16 

Unclassified  report 

Descriptors:   (*Drag,  Cylindrical  bodies),  (*CyIindrlcaI 
bodies.  Drag),  Hydrodynamics,  Fluid  flow.  Velocity,  Water 
tunnels.  Transducers,  Boundary  layer,  Reynolds  number. 

The  report  presents  work  completed  to  date  on  an  in- 
vestigation of  drag  forces  on  cylinders  In  linear  velocity 
gradient  fields.   Theoretical  consideration  is  given  to  the 
flow  field  which  develops  at  the  cylinder  under  the  in- 
fluence of  the  gradient.   Limited  experimental  data  were 
processed  which  shows  the  local  drag  coefficient  is  low  in 
regiCMis  where  the  velocity  is  hl(^  and  is  high  where  the 
velocity  is  low.   Average  drag  coefficients  were  found  to  be 
greater  than  the  conventional  value  at  1.2  at  low  cjHindw 
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length  to  diameter  ratios  in  the  Reynolds  rhunber  range 
of  10,000  to  100,000.  (Author) 
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RAND  Corp.,  SanU  Monica,  Calif. 

LIFT  ON  INCLINED  BODIES  OF  REVOLUTION  IN 

HYPERSONIC  FLOW, 

ty  G.  Grimmlnger,  E.  P.  WlUiama,  and  Gj.  Young. 

Rev.  17  Apr  50,  33p   P-87 

UndUssifled  report 

Descriptors:  (♦Lift,  Bodies  of  revoluttoa),  (*Bodie8 
of  revolution.  Hypersonic  flow),  (*Hyperaonic  flow. 
Bodies  of  revolution).  Guided  missiles.  Aerodynamic 
characteristics.  Theory,  Numerical  analysis. 
Experimental  data.  Correlation  techniques,  ftipersonlc 
flow.  Conical  bodies.  Angle  of  attack. 

The  importance  of  body  lift  Ues  in  the  f  adt  that  at 
moderate  angles  of  attack  and  high  Mach  number  it  can 
constitute  an  appreciable  part  of  the  total  Ufi  of  a  winged 
missile.   In  this  paper  an  attempt  has  been  made  to  analyse 
body  lift  in  hypersonic  flow  by  an  approximate  method  and, 
together  with  a  correlation  of  existing  experlmenUl  data, 
to  indicate  the  probable  variation  of  body  Uft  over  a  wide 
range  of  Mach  number  extending  from  low  8iq>er8onic  to 
hypersonic.  The  method  of  analysis  of  hypersonic  flow 
over  inclined  bodies  of  revolution  employwl  herein  has 
been  denoted  as  the  hypersonic  approximation.   It  Is  an 
Improvement  on  the  Newtonian  corpuscular  theory  of 
aerodynamics  since  it  considers  the  centrifugal  forces 
resulting  from  the  curved  paths  of  the  alt  particles  in 
addition  to  the  Impact  (Newtonian)  forces.   (Author) 
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ON  AN  EQUATION  OCCURRING  IN  THE  BARMONIC 

ANALYSIS  OF  VISCOUS  FLUID  FLOW, 

by  Richard  Bellman.   12  Sep  50,  lOp   P-174 

Uqolasslfied  report 

Descriptors:  (*Fluid  flow.  Harmonic  atalysls), 
(•Harmonic  analysis,  Equations),  Nonlinear  differential 
equations.  Integral  equations,  Two-dimansional  flow. 
Incompressible  flow.  Theorems,  Functions,  Viscosity. 
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THB  COMPRESSIBLE  BOUNDARY  LAYER, 
by  George  B.  W.  Young  and  Earl  Jansse^. 
1  Jun  51,  65p    P-214  I  ! 

unclassified  report 

Rept  on  ProJ.  RAND.   Legibility  of  Bils  document  Is 

in  part  unsatisfactory.   Reproduction  has  been  made  from 

best  available  copy. 


Descr^itors:  ('Laminar  boundary  layef,  Compressible 
flow),  Guided  missiles.  Differential  equations.  Thermal 
conductivity.  Air,  Hypersonic  flow.  Flat  plate  models. 
Heat  transfer.  Fluid  dynamic  propertiea.  Turbulent 
boundary  layer,  Shear  stresses.  Temperature, 
Aerodynamic  characteristics,  Viscosltor. 

The  laminar  boundary  layer  equations  ii  integral  form 
as  obtained  by  Moore  are  solved  on  the  mechanical 
differential  analyzer.   The  method  of  anidysls  permits 
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the  use  of  the  best  known  variation  of  the  air  properties 
with  temperature.   Solutions  are  obtained  for  Mach 
numbers  ranging  from  Incompressible  speeds  to  the 
hypersonic  regime  at  ambient  temperatures  of  100,  400  and 
800  R  for  both  insulated  plate  and  heat  transfer  cases. 
From  these  results  an  approximate  design  procedure  for 
the  ovulation  of  the  characteristics  of  both  the  laminar 
and  turbulent  boundary  layers  is  obtained  and  presented 
as  an  aid  to  missile  desi^iers.   (Author) 
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Institute  of  Engineering  Research,  Univ.  of  California, 

Berkeley. 

FREQUENCY  EFFECTS  IN  PANEL  FLUTTER  OF 

CYLINDRICAL  SHELLS, 

by  R.  A.  Brown  and  M.  Holt.   Mar  64,  23p   AS-64-6 

Grants  AFOSR268  64  and  NSF  GP2103 

Unclassified  report 

Descriptors:  (*Flutter,  Frequency),  (♦Panels 
(Structural),  Structural  shells).  Cylindrical  bodies. 
Aerodynamic  loading.  Pressure.  Supersonic  flow. 
Numerical  analysis,  Equations,  Airplane  panels, 
Aeroelasticity. 

The  expression  for  the  pressure  coefficient  on  a 
vibrating  cylindrical  shell  of  finite  length  In  unsteady 
supersonic  flow  Is  simplified.   The  expression  is  valid 
at  high  values  of  Mach  number  and  is  based  on  the  quasi- 
steady  t^proxlmatlon  when  only  first  order  terms  In 
vibration  frequency  are  considered.   The  kernel  functions 
arising  In  the  expression  for  the  pressure  coefficient  are 
tabulated  and  shown  graphically  for  a  series  of 
circumferential  modes.   It  is  anticipated  that  the  revised 
expression  will  be  sin4>ler  to  use  than  the  earlier 
expression  when  introduced  into  the  fUll  panel  flutter 
equations.   (Author) 
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Institute  of  Engineering  Research,  Univ.  of  California, 

Berkeley. 

CALCULATIONS  OF  SUPERSONIC  FLOW  PAST  YAWED 

CONES  BY  THE  METHOD  OF  INTEGRAL  RELATIONS, 

by  M.  Holt  and  S.  C.  Lee.    Mar  64,  28p   AS-64-7 

Grants  AFOSR268  64  and  NSF  GP2103 

Unclassified  report 

Descriptors:  (♦Supersonic  flow.  Mathematical  analysis), 
(♦Shock  waves.  Supersonic  flow).  Shock  (Mechanics), 
Geometric  forms.  Angle  of  attack,  Yaw,  Integral 
equations. 

The  method  of  Integral  relations,  as  applied  to  the  yawed 
cone  problem  by  Chushkln  and  Shcbennikov,  is  modified  to 
take  account  of  the  entropy  singularity  on  the  leeward  side 
of  the  cone.   It  is  proposed  to  apply  the  method  In  two 
regions,  in  the  quadrant  adjacent  to  the  singular  generator 
fffri  in  the  remaining  quadrant  including  the  cone  suriace 
and  the  shock.   Results  are  not  yet  complete  but  those 
obtained  so  far  suggest  that  the  modification  will  give  a 
more  realistic  picture  of  the  flow  between  the  cone  and  the 
shock.   (Author) 
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TURBULENT  TRANSPORT  PROPERTIES  FOR 
AXISYMMETBIC  HBTEROOENEOUS  MIXING. 
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Interim  technical  rept. 

by  Victor  Zakkay.  Egon  Krause,  and  Stephen  D.  L.  Woo. 

Jun  64.    129p 

Contract  AF33  616  7661.  Pro].  7064,  Task  706401 

ARL64  103 

Unclassified  report 

Descnptors:   (*Jet  mixing  flow.  Transport  properties), 
%tbeonlc  flow.  Supersonic  flow.  Turbulence,  Hydrogen, 
Helium,  Argon,  Air.  Mixtures.  Viscosity,  Differential 
equations. 

An  experimental  investigation  at  the  turbulent  mixing  of 
two  dissimilar  gases  for  both  subsonic  and  supersonic  flows 
is  presented.   This  investigation  was  carried  out  in  order 
to  determine  the  turbulent  transport  coefficients  for  hydro- 
gen-, helium-,  and  argon- air  mixtures  In  the  mixing  region 
of  two  coaxial  Jets,   The  basic  differential  equations  describ- 
ing the  mean  flow  properties  are  solved  for  the  transport 
coefficients.   The  convective  derivatives  which  are  needed  in 
the  solution  of  the  equations  are  determined  from  the  velocity 
and  concentration  profiles  measured  in  the  experiments. 
Values  of  the  eddy  viscosity,  turbulent  diffusion  coefficient, 
and  Lewis  number  were  evaluated  in  this  manner  and  the 
eddy  viscosity  so  obtained  is  then  compared  with  existing 
formulations.    A  new  formulation  for  the  eddy  viscosity  is 
then  given  whereby  existing  theories  may  still  be  used  In 
analyzing  the  mixing  process.   Finally,  the  Influence  of 
similar  velocity  and  concentration  profiles  on  the  transport 
properties  is  discussed  and  similarity  parameters  in  both 
axial  and  radial  directions  are  then  shown  to  be  valid  for 
various  injected  gases.    (Author) 
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Aeronautical  Research  Associates  of  Princeton,  Inc., 
N.J. 

THE  EFFECT  OF  SURFACE  PERTURBATIONS  ON  THE 
PRESSURE  DISTRIBUTIONS  ABOUT  BLUNT  TWO- 
DIMENSIONAL  BODIES  AT  HIGH  MACH  NUMBERS, 
by  Coleman  duP.  Donaldson,  Roger  D.  Sullivan,  and 
Wallace  D.  Hayes.   Apr  64.  104p 
Contract  AF33  657  7313,  Pro].  8219,  Task  821902 
FDL  TDR6^  17 

Unclassified  rq>ort 

In  cooperation  with  Grununan  Aircraft  Engineering 
Corporation,  Bethpage,  N.  Y. 

Descriptors:  (*Blunt  bodies.  Pressure),  (*Alrfoil8,  Pres- 
sure), Hypersonic  flow.  Distribution,  Aerodynamic 
control  surfaces,  Aeroelasticity,  Flat  plate  models,  Fli^s, 
Wedges,  Surface  properties. 

A  method  which  is  simpler  and  easier  to  apply  than  the 
general  method  of  characteristics  is  developeid  for 
computing  the  pressure  distributions  about  blunt  bodies 
at  high  Mach  number.   The  method  presented  enables  one 
to  compute  the  change  in  pressure  distribution  that  results 
wlien  a  basic  shape  whose  pressure  distribution  and  flow 
field  are  known  is  perturbed  In  some  manner,  either  by 
deflection  of  a  control  surface  or  by  an  aeroelastic  defor- 
mation.  In  order  to  illustrate  the  character  of  this  per- 
turbation problem,  the  linearized  theory  of  the  pressure 
distribution  upon  a  perturbed  flat  plate  above  which  exists 
■a  entirely  supersonic  entropy  layer  is  developed  in  some 
detail  and  applied  to  tlie  special  case  of  the  computation 
d  flap  effectiveness  on  blunt  wedge  airfoils  at  infinite 
Macfa  number.   With  the  background  of  these  results  from 
the  linearized  theory,  the  more  general  problem  is  dis- 
cussed and  an  empirical  method  is  suggested  for  computing 
the  pressure  distribution  about  a  perturbed  basic  sh^pe 
whose  pressure  distribution  and  flow  field  are  known.   The 
method  is  tben  used  to  compute  the  pressure  dlstrlbutian 
about  a  bl-mt  two-dimensional  airfoil  for  which  theoretical 


'and  experimental  pressure  distributions  have  been  obtained 
at  M  >  5  and  M  =  a^prox.  8.   Comparison  of  the  method  widt 
both  exact  theory  and  experimental  results  shows  satisfac- 
tory agreement  for  this  particular  case.   (Author) 
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RAND  Corp..  Santa  Monica.  CaUf. 

A  SOLUTION  OF  THE  LAMINAR  BOUNDARY  LAYER 

EQUATIONS  FOR  A  COMPRESSIBLE  FLUID  WITH 

VARIABLE  PROPERTIES,  INCLUDING  IMSSOCUTION. 

Master's  thesis. 

by  L.  L.  Moore.   12  Jan  49,  rev.  1  Nov  51.  80p   P-50 

Unclassified  report 

Legibility  of  Uiis  document  is  In  part  unsatisfactoiy. 
Reproduction  has  been  made  from  best  available  copy 

Descriptors:  (♦Flat  plate  models.  Compressible  flow), 
(♦Laminar  boundary  layer.  Equations),  Heat  transfer. 
Heat  transfer  coefficients.  Air.  Dissociation.  Friction. 
Nonlinear  differential  equations.  Partial  differential 
equations. 

The  laminar  boundary  layer  equations  are  solved  (or 
a  flat  plate  in  compressible  flow  where  equilibrium 
dissociation  of  the  air  is  assimied  as  well  as  variable  air 
pr(q>ertles.    Evaluation  of  the  skin  friction  and  heat 
transfer  characteristics  is  made  for  a  Mach  number 
range  1  to  20.    Both  the  insulated  plate  without 
radiation  and  the  plate  with  heat  transfer  are 
considered.    (Authot) 
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Hydrodynamics  Lab.,  Mass.  Inst,  of  Tech..  Cambridge. 

TURBULENT  WAKES  IN  DENSITY  STRATIFIED  FLUIDS 

OF  FINITE  EXTENT. 

R^t.  no.  65. 

by  Edmund  A.  Prych,  Frederick  R.  Harty.  Jr.,  and 

John  F.  Kennedy.   Jul  64,    96p    MIT-DE-R64-26,  DSR-8800 

Contracts  Nonrl841  76,  Nonrl841  59 

Unclassified  report 

Descr4>tor8:   (*Wake.  Turbulence),  (♦Underwater 
oblects,  Fluid  dynamic  properties).  Flat  plate  models. 
Drag,  Momentum,  Density,  Diffusion,  Flow  visualization. 
Water  tunnels. 

Results  are  presented  of  an  investigation  of  the  effects  of 
a  free  surface  and  density  stratification  of  the  turbulent 
transfer  of  mass  and  momentum  in  two-dimensional  wakes. 
The  effect  of  depth  of  submergence  on  the  drag  of  a  two- 
dimensional  body  was  also  investigated. 
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NUMERICAL  SOLUTION  TO  THE  PLOW  OF  A  GAS- 
SOLID  SUSPENSION  THROUGH  A  NOZZLE. 
Technics!  rept.. 

by  John  A.  Hultberg.   Aug  64,  lOlp  ILL-17-R 
Contract  Nonr3623  00,  Pro].  NR098  038 

Unclassified  report 

Rept.  on  Pro].  Squid 

Descriptors:  (♦Aerosols.  Fluid  dynamic  properties). 

Nozzle  gas  flow,  Equations.  Numerical  analysis, 
Sound  transmission.  Programming  (Con^xiters). 
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A  method  of  numerical  sohition  of  the  baste  gas  dynamic 
equations  involving  suspended  solids  is  presented  for  ttie 
case  of  an  arbitrary  area  distrttiutlon.   The  velocity  of 
sound  in  the  two-phase  mixture  was  computed.   The 
lii4x>rtance  of  the  throat  condition  is  clarified  and  the 
Inadequacy  of  solutians  wltliout  the  throat  condition  is 
discussed.   The  numerical  solution  and  the  exact  solution 
are  presented  for  comparison.   The  complete  program 
using  the  Runge-Kutta-Glll  method  is  given  in  detalL 
(Author) 
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Palmer  Physical  Lab.,  Princeton  Univ.,  N.  J. 
INTBRFEROMETRIC  STUDY  OF  SUPERSONIC 
PHENOMENA.    PART  m.    BOUNDARY  LAYER  AND 
SHOCK  WAVE  INTERACTIONS  OBSERVED  ALONG 
PROBES  AND  WIRES  IN  SUPERSONIC  AjQl  STREAMS, 
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Contract  NOrd9240 
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Descriptors:  (*Gas  flow.  Optical  analysts), 
(♦Supersonic  flow,  Axially  symmetric  flow).  Shock 
waves.  Boundary  layer.  Jets.  Air,  Density, 
Distribution,  Orifices,  Nozzles,  Wire,  Probes 
(Electromagnetic),  Interferometers. 


In  earlier  reports  (PB-118  682  and  AD-M4  112)  of  this 
series  It  was  shown  how  quantitative  values  of  density, 
pressure,  temperature,  velocity  and  Mack  number  in 
supersonic  gas  streams  could  be  obtained  optically  by  the 
use  of  an  interferometer.   The  Mach  number  M  may  be 
obtained  independently  by  making  shadow  photographs  of 
the  head  wave  of  a  narrow  probe  placed  ia  the  stream. 
Probe  and  Interferometer  Mach  nimiber  values  were  in 
good  agreement  in  a  homogeneous  stream  from  a  Laval 
nozzle,  but  in  complete  disagreement  in  an  inbomogeneous 
expanding  air  jet  in  the  region  where  standing  shock  waves 
occur.    This  discrepancy  was  traced  to  the  influence  of 
the  standing  shocks  on  the  air  flowing  at  low  velocity  in 
the  boundary  layer  along  the  probe.   The  shock  pressure 
may  cause  a  separation  of  the  stream  fnxn  the  probe, 
and  a  configuration  of  normal  and  oblique  shocks  arises 
as  a  result  at  the  region  of  separation.   Furtlier  experiments 
made  in  a  strictly  one-dtanenslonal  strestn  show  an 
analagous  separation  of  flow  when  a  normal  standing 
slwck  wave  intercepts  tiie  boundary  layer.   The  theory 
of  separation  is  discussed.   This  report  includes  the 
details  of  the  methods  of  applying  the  Msch  Interferometer 
to  an  axially  symmetric  flow  pattern.   Tbs  density 
distribution  in  such  an  air  Jet  from  a  oltOular  ortBce  was 
determined.   (Author) 


AD-604  112  Dlv.   9 

OTS  Prices:  HC  $4.00/1iF  $1.00 


V.i. 


Palmer  Physical  Lab.,  Princeton  Univ., : 
INTERFEROMETRIC  STUDY  OF  SUPERSONIC 
PHENOMENA.    PART  L    A  SUPERSONIC  AIR  JET  AT 
60  LB/SQ  IN  TANK  PRESSURE, 
by  R.  Ladenburg.  C.  C.  Van  Voorhls,  an(l,  J.  Wlnckler. 
17  Apr  46.  132p 
Contract  NOrd9a40 
NAVWEPS  69  46 

lUnclassifled  report 
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Descriptors:  (♦Supersonic  flow.  Jets),  (*Qas  flow. 
Optical  analysis).  Compressed  air.  Pressure.  Tempera- 
ture. Density.  Orifices,  Interferometers. 

The  report  is  the  first  of  a  series  desorttblng  optical. 
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especially  Interferometrlc  studies,  of  supersonic 
phenomena.   A  discussion  of  a  Zehnder-Mach 
Interferometer  is  given,  showing  the  way  fringes  are 
produced,  and  the  effect  of  various  fringe  wldUis  and 
orientations.   A  supersonic  air  ]et  from  a  lO-mm  diameter 
streamlined  orifice  at  60  lb./  sq.  in.  tank  pressure  was 
analyzed.    Pressures,  temperatures,  Mach  numbers, 
and  velocities  were  calculated  from  the  density  values  In 
the  jet  and  the  initial  conditions.   Shock  strengtiis, 
entropy  changes,  and  conditions  at  the  orifice  and  slip 
stream  are  found  generally  in  good  agreement  with 
theory.   (Author) 


AD-604  127 
OTS  Prices; 


Dlv.   9.  1 
HC  $5.00/MF  $1.00 


Catholic  Univ.  of  America,  Washington.  D.  C. 

A  METHOD  FOR  NUMERICAL  CALCULATION  OF 

SLIPSTREAM  CONTRACTION  OF  A  SHROUDED  IMPLUSE 

DISC  IN  THE  STATIC  CASE  WITH  APPLICATION  TO 

OTHER  AXISYMMETRIC  POTENTIAL  FLOW  PROBLEMS. 

by  Harvey  R.  Chaplin,  Jr.   Jun  64,  165p 

DTMB  1857;  DTMB  Aero  1077 

Unclassified  rqwrt 

Prepared  as  a  dissertation  for  FluD. 

Descriptors;  (♦Shroud  rings.  Aerodynamic  characteristics), 
(♦Shrouded  propellers.  Theory),  (♦Axially  sjrmmetric 
flow.  Numerical  analysis).  Disks,  Cylindrical  bodies. 
Conical  bodies.  Parabolic  bodies.  Vortices,  Propellers 
(Aerial).  Effectiveness.  Thrust.  Momentum.  Bodies  of 
revolution.  Ring  wings.  Ducts,  Jet  engine  Inlets,  One- 
dimensional  flow. 

The  problem  of  the  axlsymmetric  flow  of  an  Ideal 
incompressible  fluid  through  an  Impulse  disc  bounded  by 
a  thin  shroud  is  considered.    A  systematic  calculation 
procedure  is  developed,  suitable  for  use  on  a  large 
electronic  digital  computer.   The  results  of  calculations 
of  the  sl^Mtream  contraction  ratio,  in  the  static  case, 
for  cylindrical,  conical,  and  parabolic-cambered  shrouds, 
are  presented.   It  is  found  that  the  slipstream  contracts 
less  severely,  in  the  case  of  very  short  cylindrical 
shrouds,  than  had  previously  been  Bun>osed.   Also  for 
cylindrical  shrouds,  it  is  found  that  an  excellent 
estimate  of  the  slipstream  contraction  ratio  can  be 
obtained  from  a  comparatively  brief  calculation.   The 
method  of  calculation  is  also  applicable  to  axlsymmetric 
flows  about  (a)  shrouded  impulse  discs  at  finite  thrust 
coefficients,  (b)  circular  inlsts.  snd  (c)  arbitrary  annular 
and  solid  bodies  of  revolution.   Internal  flows  wlUiln 
circular  ducts  can  be  closely  approximated  by  the  internal 
flows  wltliln  very  long  shrouds.   A  few  calculative  results 
are  presented  to  illustrate  these  applications. 


AD-604  130  Div.   9 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 
THERMAL  STRESSES  IN  CONICAL  SHELLS, 
by  J.  H.  Huth.    12  Jun  52.  1^   P-304 

Unclassified  report 

Oe8cr4>(ors:  (♦Conical  bodies.  Thermal  stresses), 
(♦Aenxtynamlc  characteristics,  Oooleal  bodies).  Pres- 
sure, Temperature,  Laminar  boundary  layer.  Guided 
missiles.  Equations.  DittsreatUl  equattops.  Integrals, 
Bessel  ftinctlons. 

The  paper  considers  the  stresses  in  a  conical  shell  of 
revolution  resulting  from  aerodynamic  pressure  and 
thermal  gradients.   In  particular  the  results  are  applicable 
to  tlie  conical  tip  of  a  missile  flying  at  zero  angle  of 
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attack;  a  numerical  example  Is  given  for  a  temperature 
distribution  typical  of  a  laminar  txnmdary  layer.    It  is 
concluded  that  from  the  standpoint  of  eliminating  high 
stresses,  large  temperature  gradients  both  along  a  ray 
and  across  the  shell  tiiickness  are  most  undesirable. 
(Autfaor) 


AD-604  193  Div.    9 

OTS  Prices:  HC  $4.00/MF  $1.00 

University  of  Southern  Callfomia,  Los  Angeles. 

Engineering  Center. 

STUMES  IN  THE  HEATING  OF  A  SUPERSONIC  GAS 

STREAM  BY  A  RADIO  FREQUENCY  DISCHARGE, 

by  Frederick  O.  Smetana.    15  Jul  60,  139p 

USCEC-56-214 

Contracts  AF18  603  95,  AF40  600  857 

AFOSR  TN60  648  t>B  149  958 

Unclassified  report 

Also  partly  supported  by  the  Office  of  Naval  Research. 

Descriptors:  (*Super8onic  flow.  Heating),  (*Radlo  waves. 
Heating),  Gas  flow,  Radiofrequency,  Nozzle  gas  flow. 
Calorimeters,  Nitrogen,  Argon,  Recombination  reactions. 
Interferometers,  Spectroscopy,  Halogenated  hydrocarbons. 
Fluorides. 

The  background  and  problem  areas  of  the  application 
of  radio  frequency  discharge  to  heating  a  supersonic  gas 
stream  are  discussed.    An  apparatus  was  c<mstructed  to 
permit  the  effecttveness  of  this  technique  to  be  studied 
by  calorlmetry.    Results  indicate  that  about  10%  of  the 
power  taken  from  the  a.c.  line  appeared  as  heat  in  the  gas. 
Through  modifications  in  the  electrical  circuitry  this 
probably  can  be  increased  to  15%.   This  technique  introduces 
a  negligible  percentage  of  unwanted  contaminants.   On  the 
other  hand,  small  quantities  of  C4F8  mixed  with  N2  were 
found  to  decrease  the  N2  recombination  time  substantially. 
Tests  were  also  made  using  argon  alone  and  mixed  nitrogen. 
Maximum  gas  temperatures  at  the  end  of  the  nozzle  were 
obtained  with  argon  alone,  being  660K.   Limited  spectro- 
scopic and  microwave  interferometer  Investigations  were 
also  conducted.   (Author) 


AD-604  213  Div.    9 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

ON  THE  STABILITY  OF  FLUID  FLOWS  WITH 

SPHERICAL  SYMMETRY, 

by  M.  S.  Plesset.    15  ^r  53,  rev.  28  Sep  53, 

lOp   P-395 

Contract  W7405eng48 

AECU  2997    , 

Unclassified  report 

Prepared  under  sub-contract  with  the  Regents  of  the 
Univ.  of  Calif. 

Descriptors:  ('Fluid  flow.  Stability),  Surface  properties. 
Spheres,  Incompressible  flow.  Motion,  Mathematical 
analysts. 

The  conditions  for  the  stat>illty  or  instability  of  the 
Interface  between  two  immiscible  incompressible  fluids 
In  radial  motion  are  deduced.   The  stability  conditions 
derived  by  Taylor  for  the  Interface  of  two  fluids  In 
plane  motion  do  not  apply  to  spherical  flows  without 
significant  modifications.    (Author) 


AD-604  215  Div.    9 

OTS  Prices:  HC  $2.00/MF  $0.50 


RAND  Corp.,  SanU  Monica,  Calif. 


EFFECTS  OF  SURFACE  TENSION  AND  YlSCOSmf  ON 

TAYLOR  INSTABILITY, 

by  Richard  Bellman  and  Ralph  H.  Pennington. 

15  May  53,  28p    P-403 

Unclassified  report 

Descriptors:  (*Surface  tension.  Stability), 
(•Viscosity.  StabiUty),  Fluid  flow,  FhUd  d)ynamio 
properties.  Incompressible  flow.  Surface  properties. 
Acceleration,  Mathematical  ana^ls. 

The  model  used  is  that  of  two  fluids  of  infinite  depth, 
with  the  interface  initially  In  the  form  of  a  sine  wave  with 
amplitude  small  compared  to  wave  length.   The  fluids  are 
considered  incompressible,  and  only  the  linear  terms  in  the 
equations  of  hydrodynamics  are  used.    The  first  four  sections 
discuss  the  effects  of  surface  tension  and  viscosity.    The 
fifth  gives  a  few  numerical  results  to  illustrate  tbe  main 
points  of  the  preceding  sections.   (Author) 


AD-604  252  Div.   9 

OTS  Prices:  HC  $3.00/MF  $0.75 

^ace  Sciences  Lab.,  General  Electric  Co.,  Philadelphia, 

Pa. 

DIRECT  MEASUREMENT  OF  VELOCITY 

DISTRIBUTION  FUNCTIONS, 

by  E.  P.  Muntz.    Aug  64,  62p   R64SDS9 

Contract  AF49  638  1152 

Unclassified  report 

Descriptors:  (*Superaerodynamics,  Velocity),  ('SUtls- 
tlcal  functions.  Measurement),  Gas  flow.  Molecular 
properties.  Electrons.  Excitation,  ^;>ectroacopy,  Dof^ler 
effect. 

A  method  for  measuring  velocity  distribution  functions 
In  rarefied  gas  flows  was  investigated.   The  technique  is 
a  direct  determination,  accurate  to  witliin  one  percent, 
which  does  not  significantly  disturb  the  flow  under  inves- 
tigation.  It  is  shown  that  accurate  measurements  can  be 
made  of  the  Doppler  profile  of  emission  lines  excited  by 
an  electron  beam.   The  method  depends  upon  the  tendency 
of  high  energy  electrons  to  transfer  relatively  little 
momentum  to  the  nuclei  when  they  excite  the  electronic 
levels  of  gas  molecules.   The  technique  presented  could 
be  used  in  the  study  of  normal  shock  waves  and  other 
Investigations  in  rarefied  gas  dynamics  research.    (Author) 


AD-604  281  Div.    9 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  SanU  Monica.  Calif. 

NUMERICAL  SOLUTION  OF  A  SPHERICAL  BLAST 

WAVE, 

t^  Harold  L.  Brode.  10  Nov  53,  2^  P-452 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  tlie  best  available  copy. 

Descriptors:  (*Sbock  wmv«s.  Numerical  analysis).  Blast, 
%>ecial  functions  (Mathematics),  Pressure,  Density, 
Velocity,  Gases,  Equations  of  state.  Stability,  Differential 
equations. 

The  strong  shock,  point  source,  similarity  solution  was 
used  as  Initial  conditions  in  a  numerical  integration  of  the 
dlflerential  equations  of  gas  motion  in  Lagrangean  form. 
The  technique  wiilch  introduces  an  artificial  viscosity  was 
employed.   The  solutions  were  carried  from  two  ttiousand 
atmospheres  down  to  one  tenth  atmospheres  peak  over- 
pressure.  Results  include  pressure,  density,  particle 
Telocity,  and  positlOB  as  functions  of  time  over  a  graduated 
space  grid  of  ninety  divisions.   The  problem  was  coded  for 
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both  the  ORDVAC  and  the  IBM-701  high  Speed  computers, 
and  was  repeated  both  with  an  ideal  gas  Assumption  and 
with  a  more  detailed  equation  of  state.   A  study  was  made 
of  the  effects  of  such  factors  as  the  shock  width,  the  initial 
shock  strength,  the  space  and  time  grid  sizes,  the  spheric- 
ity, the  stability,  the  loss  of  significance  and  some  ottier 
features  of  the  numerical  computation.  (Author) 


by  G.  B.  W.  Young  and  C. 
43p   P-198 


P.  Slska.  Rev.  6  Aug  51, 


Unclassified  report 


AD-604  291 
OTS  Prices: 


Div.   9 
HC  $2.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

SUPERSONIC  FLOW  AROUND  CONES  At  LARGE  YAW, 


Descriptors:  ('Supersonic  flow.  Equations),  ('Conical 
bodies.  Supersonic  characteristics).  Bodies  of  revolution. 
Angle  of  attack.  Yaw,  Drag,  Mach  number.  Shock  waves. 

Equations  were  developed  for  the  flow  properties  in  the 
region  bounded  by  a  supersonic  cone  body  at  large  angle 
of  attack  and  its  attached  shock  wave,  for  use  with  the 
tabulations  of  Kopal.    A  comparison  of  the  theoretical  re- 
sults is  made  with  the  experimental  data  of  Cronvich.    A 
slight  discrepancy  which  increases  with  increasing  Mach 
number  was  found  in  the  value  of  K  sub  DYH,  the  yawing 
head  drag  as  tabulated  by  Kopal.   (Author) 
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10.  Fuels  and  Combustion 


AD-603  520  •  DIt.    10.  27 

OTS  Prices:  HC  $1.00/MF  $0.50 

Army  Frankford  Arsenal,  Philadelphia.  Pa. 
FORM  FUNCTIONS  FOR  DUAL  CX3MPOSITION 
INCREMENTS  OF  PROPELLANT  GRAINS, 
by  J.  F.  Kowalick  and  M.  S.  SUverstein.   Sep  63,  23p 
AFA  R1692 

Unclassified  report 

Descriptors:  (*Rocket  propellants,  Propellant  grains), 
(*PropeUant  grains.  Burning  rate).  Functions,  Combustion 
products.  Mathematical  models.  Geometric  forms. 

It  was  demonstrated  mathematically  that  any  desired 
form  function  can  be  approached  by  the  burning  of 
increments  or  groups  of  dual  composition  propellant  grains 
of  neutral  geometry  (constant  surface  during  burning). 
This  scheduled  burning  was  achieved  by  varying  the 
thickness  of  each  of  the  outer  layers  of  propellant,  with 
the  outer  layers  having  the  lower  burning  rate.   It  was 
shown  that  the  pertinent  parameters  are  the  total  burning 
distance  of  the  propellant  system,  the  burning  distance  of 
grains  In  each  increment  of  propellant,  the  number  of 
groups  or  increments,  the  mass  of  each  group,  and  the 
number  of  groups  which  are  burning  simultaneously.   The 
relationship  of  these  parameters  to  the  desired  form 
function  is  expressed  as  a  series  of  equations,  each  of 
which  is  an  incremental  form  function.   The  sum  of  the 
series  approaches,  to  any  desired  degree  of  accuracy, 
the  specified  form  function.   (Author) 


AD-603  631  Div.    10,  27 

OTS  Prices:  HC  $4.00/MF  $1.00 

General  Electric  Co.,  Cincinnati,  Ohio. 

EFFECT  OF  IMPURITIES  OF  CESIUM  FUEL  UPON 

ION  ENGINES. 

Rept.  for  1  Jun  63-31  May  64. 

by  B.  A.  Free.  Jun  64,  134p 

Contract  AF33  657  9163,  Pro).  3048,  Task  304804 

ASD  TDR63  476  P2 

Unclassified  report 

Descriptors:  (*Cesium,  Fuels),  (*Fuel  contamination. 
Ion  engines),  (*Ion  engines.  Fuel  contamination). 
Impurities,  Sodium.  Potassium,  Oxygen,  Ionization. 
Porous  metals.  Tungsten,  Chemical  reactions. 
Experimental  data.  Graphics. 

This  report  deals  with  the  eflect  of  selected  contaminants 
on  the  ionization  behavior  of  cesium  flowing  through  a 
porous  tungsten  suriace.   The  measurement  criterion  is 
critical  temperature,  where  the  degree  of  ionization 
abruptly  rises  from  a  negligible  level  to  a  value  approaching 
100%.   The  Impurities  studied  are  sodium,  potassium,  and 
oxygen,  all  at  the  0.3%  levels.   The  effect  of  sodium  and 
potassium  is  to  raise  the  critical  temperature,  whereas 
oxygen  has  no  effect.    Flow  rate  studies  over  a  limited 
range  have  shown  that  critical  temperature  Is  adversely 
affected  by  increased  flow.    An  attempt  to  cancel  the 
adverse  effect  of  the  alkali  metal  impurities  by  controlled 
oxygen  addition  indicated  some  success,  but  the  effect 
observed  may  be  within  the  limits  of  experimental  error. 
A  number  of  areas  for  future  investigatton  are  suggested. 
(Author) 
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Phillips  Petroleum  Co..  BarttosvlUe,  OkU. 


EFFECT  OF  JP-5  PROPERTIES  OU  HOT  iGAS 

CORROSION  AND  FLAME  RADLKTION. 

Summary  rept., 

by  R.  M.  Sohlrmer  and  E.  W.  Aldrioh.  Jua  64,  Uap 

PPC  3753  64R 

Contract  NOw63  0406d 

UneUtsslfied  report 

A  portion  of  the  original  document  contains  fine  detail 
which  may  malce  reading  of  photocopy  difficult. 

Descriptors:  (♦Jet  engine  fuels.  Corrosion),  (*Corrosion, 
Gas  turbines),  (*AviaUon  fuels.  Combustion),  (*Nickel 
alloys.  Corrosion),  (♦Cobalt  alloys.  Corrosion),  SuKur, 
Sea  water.  Heat-resistant  metals  and  alloys.  Environ- 
mental tests.  Flames,  Combustion  products.  Chromium 
alloys.  Molecular  structure.  Tensile  properties,  Hlgb- 
temperature  research.  High-pressure  research.  Perform- 
ance (Engineering),  Aircraft  engines. 

An  experimental  investigation  was  made  to  determine 
whether  the  maximum  sulfur  content  of  0.4  weight  per  cent, 
currently  allowed  In  grade  JP-5  aviation  turbine  fuel,  is  a 
safe  level  for  protection  of  the  super-alloys  used  In  high 
performance  engines  when  operated  in  a  marine  environ- 
ment.  A  second  phase  dealt  with  the  effect  of  fuel  molecular 
structure  and  volatility  on  the  total  radiant  energy  from 
combustor  flames,  which  by  contributing  to  the  operating 
temperature  of  hot  section  components  limits  aircraft 
turbine  engine  power  and  durability. 


AD-603  813  Dlv.    10,  9,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

THE  SIMULATION  OF  COMBUSTION  MODELS  IN 

WIND  TUNNELS, 

by  Bruno  W.  Augenstein.   27  Dec  48,  7p   P-60 

Unclassified  report 

Descriptors:  (♦Combustion,  Simulation),  (♦Fluid  flow. 
Ducts),  Mathematical  models,  Wind  tunnels.  Specific 
heat.  Thermodynamics,  Functions,  Equations. 

An  analysis  is  given  of  the  extent  to  which  duct  flow  with 
burning  can  be  simulated  without  heat  addition  in  a  wind 
tunnel  (i.e.,  a  cold  testj.   (Author) 


AD-603  816  Dlv.    10,  25.  27 

OTS  Prices:  HC  $1.00/MF  $0.50 

Rocketdyne,  Canoga  Park,  Calif. 

A  STUDY  OF  THE  HEAT  TRANSFER  CHARACTERISTICS 

OF  HOT  GAS  KJNinON. 

^arterly  progress  rept.  no.  1  for  period  ending  31  Jul  64, 

by  L.  W.  Carlson,  T.  A.  Coultas,  L.  Manson,  and 

J.  D.  Seader.   7  Aug  64,  2Sp   Rocketdyne-RM-1063/362 

Contract  AF04  <tl  9884 

Unclassified  report 

Descriptors:  (♦Nitrogen,  Ignltioa),  (♦Heat  transfer. 
Rocket  igniters),  (♦Rocket  igniters.  Heat  transfer). 
Heaters.  Solid  rocket  propellants.  Rocket  motors  (Solid 
propellant).  Rocket  models.  Model  tests.  Gas  flow. 
Design. 

Effort  was  directed  towards  design  cf  a  hot  gas  beater, 
detail  design  of  test  section  components,  procurement  at 
materials,  and  hardware  fabrication.   The  hot  gas  heater 
desig^n  makes  (wssible  step  increases  of  pressure  and  temp- 
erature to  both  the  transient  and  steady-state  beat  transfer 
test  sections  using  clean  hot  gaseous  nitrogen.   Heater 
fabrtcatioo  is  nearly  finished  and  final  assembly  is  under- 
way.   All  test  section  designs  axe-  now  complete.   All  com- 
ponents are  fabricated  except  those  purposefuilj  held  beck 
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pending  system  checkout  and  analysis  of  initial  experimental 
results.   The  overall  objective  of  the  Inveatigation  is  to 
gather  experimental  data  and  develop  a  ttaaoretical 
analysis  for  the  heat  transfer  characteriatlcs  of  hot  gas 
flow  from  both  head-end  and  aft-end  igniters  in  solid  pro- 
pellant motor  systems.    (Author) 


AD-603  852  Dlv.    10,  1,  16 

OTS  Prices:  HC  $6.00/MF  $1.50 

Southwest  Research  Inst.,  San  Antonio,  T^i. 

A  STUDY  OF  EXISTING  BASE  FUEL  HANDLING 

PROCEDURES  IN  RELATION  TO  MICROMAL 

CONTAMINATION. 

Rept.  for  24  Sep  62-8  Apr  64, 

by  Robert  K.  Johnston,  F.  W.  Bieberdorf,! 

R.  G.  Weichlein,  J.  C.  Tyler,  and  R.  D.  Brtiwn.  Jun  64, 

278p  j 

Contract  AF33  657  9762.  Pro].  8169,  TasI  816906 

SEG  TDR64  29 

UndUssified  report 


•<torf.|| 


Descriptors:  (*BloIogloal  contamination,  Jet  engine 
fuels),  (♦Jet  engine  fuels.  Biological  contamination), 
(♦Fuel  additives.  Corrosion  Inhibition),  (♦Fuel 
cootamlnation.  Handling),  Aviation  fuels,  Antioxidants, 
De-icing  materials.  Sea  water.  Fungus  deterioration, 
Pseudomonas  aeroginosa,  Proteus,  Fuel  filters. 
Refueling,  Steel,  Aluminum,  Epoxy  plastics,  Furan 
resins.  Air  force,  Alchols,  Microorganisms. 

A  surrey  of  the  JP-4  fuel  handling  faciUtles  and 
procedures  at  three  Air  Force  bases  has  indicated  no 
serious  contamination,  microbial  or  otherwise.   The  water 
bottoms  throughout  the  fuel  systems  were  either  sterile  or 
contained  very  few  microorganisms,  with  appreciable  counts 
observed  only  on  a  single  san4>le  from  eaoh  base.   The 
general  housekeeping  and  observance  of  prescribed  fuel 
hanHiiin  procedures  appeared  adequate.   Experimental 
studies  were  made  of  microUal  growth  in  4000-gaUon 
tanks  and  in  15-gallon  drums,  in  which  JP-4  fuel  was 
stored  over  dilute  sea  water  with  varying,  proportions  of 
glycerin  and  metboxyethanol,  inoculatiad  with  selected 
microorganisms.   Effective  inhibition  of  growth  was 
observed  In  water  bottoms  containing  20%  metboxyethanol, 
and  some  Inhibition  with  10%  metboxyethanol;  lower 
concentrations  allowed  vigorous  growth.   It  was  found  that 
the  addition  of  20%  metboxyethanol  effectively  sterilised 
the  contents  of  a  tank  In  which  growth  waf  .already 
established.   (Author) 


AD-603  871  Div.   10,  22 

OTS  Prices:  HC  $a.0O/MF  $0.50 


Mining  Research  Lab.,  Colorado  School  of  IiDnes, 

Golden. 

EXPERIMENTAL  DETERMINATION  OF  MECHANICAL 

RESPONSE  OF  SOLO)  ROCKET  PROPELLANT  UNDER 

HIGH  STRAIN  RATE  AND  LOW  TEMPERATURE. 

Final  rept.. 

by  Richard  S.  Culver  and  John  S. 

15  Jul  64,  48p    Ii{RL-ONR-3 

Contract  Nonr3774  OOFMB 

Undlasslfied  report 


Rln^ua4i 


Descr^ttors:  (♦Solid  rocket  propellants.  Mechanical 
properties),  Isocyanate  plastics.  Elastomers,  Thermal 
properties.  Tensile  properties.  Fracture  (Mechanics), 
Shock  (Mechanics),  Attenuation,  Deformation, 
Compressive  properties. 


e]q>erimeisal 


Described  are  the  results  of  an  < 
investigation  of  the  mechanical  propertie$  of  two 
simulated  solid  rocket  propellants.   The  'green'  propellant 
is  salt-filled  polyurethane;  the  'gray'  propellant  is 
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Adlprene  L-IOO.  filled  «^th  aluminum  powder,  aluminum 
sulphate,  and  castor  oil.    For  the  green  propeUant,  the 
U.  T.  S.  varied  from  170  psi  at  room  temperature  to 
about  6,000  psi  at  -200C,  while  correqxuMling  values 
for  the  gray  were  250  psi  and  11,000  psi,  re^>ectively. 
The  impulsive  fracture  strength  of  the  green  propellant 
was  found  to  be  about  16,000  psi  and  the  shock 
attenuation  at  this  stress  level  is  about  5,000  psl/in.    An 
approximate  value  of  24,000  psi  for  the  impulsive  fracture 
strength  of  the  gray  was  obtained  by  indirect  menas,  along 
with  a  shock  attenuation  of  1,500  psi/in.   The  dynamic 
Poisson's  ratio  for  the  green  propellant  was  found  to 
be  greater  than  0.5,  while  for  the  gray,  it  was  less  than 
0.5.    (Author) 


AD-604  019  Dlv.    10,  14,  25 

OTS  Prices:  HC  $S.OO/MF  $1.00 

ColumfaU  Univ.,  New  York. 

RHEOLOGICAL  BEHAVIOR  OF  A  FILLED  ELASTOMER. 

Technical  rept.  no.  23 

by  E.  M.  Lenoe,  R.  A.  Heller,  and  A.  M.  FruedenthaL 

Jun  64,    106p 

Cootraot  Nonr266  78,  Pre].  NR064  446 

Unclassified  report 

Descriptors:   (*Solld  rocket  propellants.  Models 
(Simulations)),  (♦Elastomers,  Mechaxdcal  properties), 
(♦Isocyanate  plastics,  Mechanical  properties),  Potassium 
oompminds,  Chlorides,  Loading  (Mechanics),  Viscoelasticity, 
Conqtressive  properties.  Stresses,  Strain  (Mechanics). 

Rlteological  behavior  of  a  filled  elastomer  ccmslsting  of  a 
polyurethane  rubber  and  granular  potassium  chloride  was 
investigated  with  both  long-  and  short-time  loading  producing 
conditions  of  torsion,  uniaxial  tension  and  compression. 
The  volumetric  response  of  the  elastomer  was  also  studied. 
To  represent  the  observed  behavior  for  moderate  stresses 
and  strains  a  linear  vlscoelastic  model  Is  developed.   The 
results  of  torsion  relaxation  tests  periormed  on  an  inert 
solid  propellant  are  presented  for  three  strain  levels  over 
the  temperature  range  -60F  to  ■t^200F.   (Author) 


AD-604  109  Div.    10,  14 

OTS  Prices:  HC  $2.00/MF  $0.50 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 

SOLID  PROPELLANT  MECHANICAL  PROPERTIES 

INVESTIGATIONS. 

Quarterly  progress  rept.  no.  3  (Rept.  no  9),  1  Apr-1  Jul  64, 

by  Norman  Flshman  and  James  A.  Rinde.   4  Aug  64,  45p 

Contract  AF04  611  9559,  Pro].  PRU4673 

Unclassified  report 

Descriptors:  (♦Solid  rocket  propellants.  Mechanical 
properties),  (♦Elastomers,  Mechanical  properties). 
Models  (Simulations),  Isocyanate  plastics.  Alkenes, 
Ammonium  compounds.  Perchlorates.  Aluminum, 
Elasticity,  Strain  (Mechanics),  Equations.  Humidity, 
Rupture,  Shear  stresses. 

Equations  of  finite  elastic  theory  based  on  Rivlin's 
I-lnvariants  were  developed  and  used  to  analyze  propellant 
test  results  (See  AD-439  403).   A  path-independent  equation 
was  developed  Interrelating  volume  ratio,  strain  energy, 
and  time  for  each  propellant  composition.    Futber,  by  using 
a  reduced  time  expression,  as  adjusted  by  empirically 
determined  shift  factors,  this  dllatational  state  equation 
can  be  used  to  calculate  dilatation  from  results  of  tests 
conducted  at  various  temperatures  and  humidities.   Inter- 
polation can  provide  factors  which  will  enable  the  prediction 
of  dllatational  heavier  over  the  entire  range  of  temperature 
and  humidity  studied.   Constant  volimie  envelopes  were 
prepared  from  data  of  tests  of  both  compositions  con- 
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dltlOBed  at  43%  RH.   It  ws^  found  that  ttese  envelopes 
could  be  superposed  on  the  enTel<^>es  drawn  for  0%  RH 
data  by  performing  a  vertical  shift,  l.e.,  a  shift  along  the 
stress  axis.    Further,  we  found  that  the  same  shift,  0.16 
log  unit,  was  required  to  siqwipose  the  envelopes  for 
either  propellant. 


AO-604  176  Dlv.    10,  9,  27 

OTS  Prices:  HC  $3.00/MF  $0.50 

Aerospace  Technology  Dlv.,  Washington,  D.  C. 

NEW  COMBUSTION  PROCESSES. 

Comprehensive  rept,  no.  1,  1958-Jan  64. 

17  Aug  64,  52p 

ATD  P64  49;  TT  64-71230 

Unclassified  report 

Rept.  on  Surveys  of  Soviet-Bloc  Sclentlflc  and  Technical 
Literature.. 

Descriptors:  (•Combustion,  Reviews),  (*DetonaUons 
Reviews),  Ramjet  engines,  Hypersonic  flow,  Supersonic 
flow.  Shock  waves,  Detonation  waves.  Shock  tubes,  Wind 
tunnels.  Fuel  Injection,  Ignition,  Ignition  lag,  Autolgnitlon, 
Hydrogen,  Oxygen,  Reaction  kinetics.  Flames, 
BlbUographles,  USSR. 

The  purpose  of  the  report  Is  to  present  material  related 
to  unconventional  combustion  processes  which  might  be 
used  In  the  development  of  hypersonic  ramjet  and 
supersonic  combustion  processes.    A  literature  search 
revealed  one  article  directly  related  to  shock-Induced 
combustion  and  several  articles  on  a  new  detonatlve 
combustion  process.   Other  sections  deal  with  subjects 
indirectly  related  to  shock-induced  combustion,  such  as 
reaction  kinetics,  ignition  delays,  and  some  shock  and 
detonation  wave  characteristics.    A  general  survey  and 
discussion  of  studies  in  the  field  of  detonation  research 
and  related  subjects  is  given.    High-velocity  dlffusional 
combustion  is  not  covered.   (Author) 


AD-604  208  Dlv.    10,  15,  32 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

CONCAVE  PROGRAMMING  FOR  GASOLINE  BLENDS, 

by  A,  S.  Manne.    23  Apr  53,  44p    P-383 

Unclassified  report 


Descriptors:  (^Gasoline,  Mixtures),  (♦Linear 
programming,  Economics),  (*Economics,  Linear 
programming).  Mathematical  models,  Iterative  mediods. 
Functions,  Equations. 

The  paper  presents  a  model  of  the  economics  of  motor 
gasoline  blending  —  a  maximizing  problem  subject  to 
certain  restraints. 
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AD-604  027  Div.    11,  27 

OTS  Prices:  HC  $3.00/MF  $0.75 

Donaldson  Co.,  Inc.,  Minneapolis,  Minn. 

DUST  CONCENTRATION  MEASUREB«ENT  ON  THB 

U.  S.  ARMY  OVERLAND  TRAIN  MARK  n. 

Final  rept., 

by  Mark  G.  Mund  and  Keith  J.  ConkUn.   Apr  64,  77p 

Contract  DA44  177AMC24T,  ProJ.  3  6170A, 

Task  1D543006D40402 

TRECOM  TR64  16 

Unclassified  report 

Descriptors:  (*Alr  Intake  filters.  Gas  turUnea), 
(*Towbig  vehicles.  Desert  tests),  (*Gas  turbines.  Dust), 
Air  Intake  filters.  Cargo  vehicles.  Life  expectancy. 
Erosion,  Degradation,  Gas  flow,  Wear  resistance. 
Models  (Simulations),  Arizona,  Army  research.  Particle 
sleze.  Army  equipment.  Towed  vehicles.  Tractors. 

The  average  concentration  and  particle  size  distribution 
of  the  dust  passing  the  inlet  air  cleaner  and  entering  a  gas 
turbine  powering  the  Overland  Train  was  determined  using 
model  air  cleaners  which  duplicate  the  performance  of  the 
main  engine  air  cleaners.   It  was  found  that  the  main  engine 
air  cleaners  reduced  the  dust  concentration  from  an  average 
ambient  concentration  of  4.7  mg./cu.  ft.  to  an  average 
passing  concentration  of  0.73  mg./cuJt.   Because  of  agglom- 
eration, dust  passing  the  air  cleaner  is  apparently  the 
same  size  as  the  dust  entering,  measured  as  discrete 
particles.   If  the  effective  particle  size  were  measured 
the  dust  passing  the  air  cleaner  would  be  finer  than  the 
dust  entering.   Based  on  past  Overland  Train  experience 
of  short  turbine  life  caused  by  dust  ingestion,  the  STRATA- 
Panel  Air  Cleaners  installed  on  the  Overland  Train  will 
significantly  extend  the  life  of  the  gas  turbines.    (Author) 
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AD-603  548  Div.    12.  27 

OTS  Prices:  HC  $5.00/MF  $1.00 


Rocketdyne,  Canoga  Park,  Calif. 

INVESTIGATION,  DESIGN,  AND  TEST  ^f  EXPERIMEN- 
TAL LIQUID  HYDROGEN  PUMPS. 
Rept.  for  15  Jun  63-1  Jun  64, 
by  Lyle  Fuller.  Jun  64,  188p  Rocketdyne  R-5730 
Contract  AF33  657  11165.  Pro].  3145,  Task  314501 
APL  TDR64  86  I 

uiclassified  report 

Descriptors:   (*Spaoecraft,  pumps),  (*|pumps. 
Liquefied  gases,  Hydrogen),  Rocket  motors.  Materials, 
Environmental  tests.  Design,  Auxiliary  power  plants. 
Pistons,  Cryogenics,  Compatibility,  Stainless  steel. 
Plating,  Chromium,  Tin  alloys  Vapors^  Bearings,  Tests. 

Accomplishments  during  a  12-nK}nth  program  on  the 
Investigation,  design,  and  test  of  an  experimental  liquid 
hydrogen  piston  pump  are  covered  in  this  report.    Primary 
objectives  on  the  program  were:  (1)  the  investigation  of 
suitable  materials  for  a  pump  with  an  extremely  small 
pis  ton-to-cylinder  clearance  using  the  hydrogen  being 
pumped  as  the  only  lubricant  and  coolant,  (2)  a  final  design 
configuration  to  minimize  piston  side  loiad,  (3)  to  pump 
hydrogen  at  Qowrates  from  2  to  12  Ib/hr  at  inlet  qualities 
of  0  to  100  percent  with  a  discharge  pressure  of  1200  psi, 
and  (4)  to  achieve  300  hours  of  maintenance-free  operation 
on  one  piston  and  cylinder  assembly.    Aptual  pump  per- 
formance was  compared  with  calculated  theoretical 
performance.   (Author) 


AD-603  583  Dlv.    12,  15,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Boeing  Scientific  Research  Labs.,  Seatlllfc,  Wash. 
A  MISSILE  TARGETING  PROBLEM, 
by  M.  Donald  MacLaren  and  David  W.  Walkup. 
Jun  64,  36p    D1-82-03&S,  Boeing- Math-353 

ttoclassifled  report 

Also  available  from  the  author. 

Descriptors:    (*Gu  ided  missile  targeU.  Optimization), 
(*Klll  probabilities,  Guided  missile  targets),  Sequences, 
Matrix  algebra.  Military  strategy.  Damage,  Monte  Carlo 
method.  Multiple  operation,  Effectiveness.  Launching, 
Programming  (Computers). 

The  following  missile  assignment  probMm  is  considered. 
Missiles  are  to  be  assigned  to  targets  la  two  distinct  steps. 
First,  each  missile  is  programmed  so  that  It  can  be  fired 
at  any  one  of  a  small  number  of  targets,  the  number  of 
targets  being  the  missile  capability,    "nie  programming  of 
the  missiles  Is  represented  by  a  qualification  matrix  Q. 
Second,  If  battle  occurs,  all  missiles  are  to  be  assigned 
to  targets  and  launched.    Each  missile  must  be  assigned  to 
a  target  for  which  It  Is  programmed,   t  Is  assumed  that 
only  a  random  subset  X  of  the  missiles  will  actually  be 
available  for  battle,  and  so  the  assignment  must  be  made  for 
a  reduced  qualification  matdx  Q(X).   The  questions  con- 
sidered are  'what  Is  an  optimal  asslgninent  given  the  reduced 
qualification  matrix  Q(X).,'  and  'what  can  be  expected  from 
this  assignment.'    Use  of  a  damage  fimctlon  Is  proposed.   An 
optimal  assignment  Is  one  which  maximizes  the  value  of  the 
damage  fimctlon.    The  damage  function  may  be  chosen  to 
represent  a  wide  variety  of  optlmizatloa  requirements.   The 
main  part  of  the  paper  describes  Monte  Carlo  procedures 
for  estimating  the  expected  damage  an«  the  probability  that 
the  danoage  will  be  at  least  c  for  any  number  c.  (Author) 


AD-603  714 
OTS  Prices: 


Dlv.    12,  30 
HC  $3.00/MF  $0.75 


Mitre  Corp.,  Bedford,  Mass. 

A  RE-ENTRY  VEHICLE  SIMULATION  DESIGNED  FOR 

THE  STUDY  OF  GROUND  SYSTEM  REQUIREMENTS, 

by  P.  J.  Plender.   Jul  64,    88p  TM-03973 

Contract  AF19  628  2390,  Proj.  611  1 

ESD  TDR64  135 

Unclassified  report 

Descriptors:    (^Atmosphere  entry.  Simulation), 
(•Reentry  vehicles.  Simulation),  (♦Ground  support 
equipment,  *Reentry  vehicles),  Aerospace  craft. 
Trajectories,  Mathematical  models.  Digital  computers. 
Analog  computers.  Tracking. 

A  comjjuter  simulation  of  re-entry  vehicle  trajectories 
has  been  developed  as  an  aid  In  determining  the  require- 
ments of  supporting  ground-based  electronic  systems. 
This  report  describes  the  mathematical  model  used  In  the 
simulation  and  discusses,  with  the  aid  of  examples,  the 
usefulness  of  the  output  data  in  the  preliminary  design  of 
tracking  and  communication  networks.    (Author) 
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OTS  Prices: 
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nT  Research  Inst.,  Chicago,  111. 

INVESTIGATION  OF  LOCATION  AND  RETRIEVAL 

CRITERIA  FOR  RE-ENTRY  CREW  ESCAPE  SYSTEMS. 

Rept.  for  1  Dec  62-31  Jan  64, 

by  J.  A.  Campbell  and  J.  V.  Capuzzo.    Mar  64,  149p 

nTRI-K6033 

Contract  AF33  657  10103,  Proj.  1362,  Task  136203 

FDL  TDR64  51 

Unclassified  report 

Descriptors:    (*Re-entry  vehicles.  Abandonment), 
(*Space  crews.  Survival),  Jettisonable  equipment, 
Descent  trajectories,  Landings,  Position  finding. 
Rescue  beacons.  Rescues,  Recovery. 

The  equations  of  motion  for  escape  capsules  having  Itft- 
to-drag  ratios  ranging  from  0.2  to  2.0  were  solved  to 
determine  the  ground  area  attainable  for  these  capsules 
returning  to  earth  from  300-nautlcal  mile  equatorial,  polar, 
30-degree,  and  60-degree  circular  orbits.    The  landing 
capabilities  of  these  capsules  with  respect  to  the  probability 
of  a  successful  recovery  of  the  downed  crew  were  then 
determined.    This  study  indicates  than  an  escape  capsule 
with  an  LA)  ratio  of  1.0  represents  the  simplest  escape 
capsule  which  would  have  enough  maneuvering  capability 
to  reach  suitable  landing  areas.    A  state-of-the  art 
avionics  investigation  was  made  to  determine  the  location 
of  existing  tracking  and  location  radars,  portable  emer- 
gency radios,  direction-finding  equipment,  and  acoustic 
and  visual  aids  which  would  aid  in  the  quick  location  and 
retrieval  of  a  downed  crew.   An  escape  system  concept 
is  presented,  emphasizing  that  the  successful  conclusion  of 
escape  requires  the  determination  of  the  necessary  maneu- 
ver to  reach  a  desirable  landing  area,  the  physical  execu- 
tion of  that  maneuver,  and  the  transmission  of  escape 
information  to  recovery  forces.  (Author) 
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North  American  Aviation,  Inc.,  Downey,  Calif. 

INVESTIGATION  OF  AEROSPACE  VEHICLE  CREW 

STATION  CRITERIA, 

by  J.  A.  Moran  and  P.  R.  Tiller.   31  Jul  64,  613p 

SID-64-997 

Contract  AF33  615  1297,  Proj.  1425,  Task  142501 
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FDL  TDR64  86 


Unclassified  report 


Descriptors:  (*Manned  spacecraft.  Research  program 
administration),  (*Space  crews.  Manned  spacecraft). 
Space  stations.  Design,  Human  engineering.  Space  biology. 
Re-entry  vehicles.  Launch  vehicles  (Aerospace), 
Aerodynamic  configurations.  Space  maintenance.  Space 
capsules.  Space  environmental  conditions.  Life  support. 
Orbital  trajectories.  Control  systems.  Rendezvous 
spacecraft.  Acceleration,  Deceleration,  Trajectories, 
Pressure  suits.  Parking  orbit  trajectories.  Transfer 
trajectories.  Sanitary  engineering.  Simulation.  Space 
surveillance  systems. 

This  report  presents  an  analysis  of  the  crew  station 
design  criteria  for  three  types  of  space  vehicles.    As  defined 
in  this  repQTt  they  are  (1)  a  vertical  launch,  horizontal 
landing  low  orbital  vehicle,  (250-300  nautical  miles)  manned 
by  a  crew  of  three  and  designed  for  reconnaissance  and 
surveillance;  (2)  a  horizontal  launched,  horizontal  landing, 
high  orbit  (19,350  miles)  vehicle,  manned  by  a  crew  of  three 
and  capable  of  supporting  five  passengers  over  a  10  day 
period;  (3)  a  nonrecoverable  low  orbital  (250-300  nautical 
miles)  space  station  capable  of  supporting  a  crew  of  21  men 
for  a  minimum  period  of  30  days.    Recommendations  are 
made  in  the  design  of  mission  oriented  stations  and  life 
support  stations.    Methods  of  validating  the  recommendation 
are  given  along  with  the  suggestion  of  typical  experiments 
and  facilities  that  could  be  used  as  a  major  segment  of  the 
validating  procedure.    As  a  result  of  this  research,  study 
areas  wherein  further  research  would  be  beneficial  to  the 
establishment  of  crew  criteria  have  been  identified.  (Author) 


AD-603  802  Div.    12 

OTS  Prices:  HC  $2.00/MF  $0,50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  DESIGN  OF  CONSTANT-VOLUME  BiIISSILE 

FUSELAGES  HAVING  MINIMUM  DRAG  AT  SUPERSONIC 

SPEEDS, 

by  Alan  H.  Green.    11  Jun  48,  36p,   P-23 

Uncltisifled  report 

Prepared  in  cooperation  with  Douglas  Aircraft  Co., 
Inc.,  Santa  Monica,  Calif. 

Descriptors:  (* Fuselages,  Design),  (*Gulded  missile 
components.  Drag),  Supersonic  flight.  Angle  cf  attack. 
Volume,  Optimization. 

The  factors  influencing  the  design  of  missile  fuselages 
are  discussed  in  relation  to  the  problem  of  obtaining  an 
optimum  design  from  the  drag  standpoint.   On  the  basis  of 
the  factors  and  assumptions  given,  a  method  Is  developed 
for  determining  the  fineness  ratio  that  results  in  minimum 
drag  for  a  constant-volume  fuselage  flying  at  a  fixed  angle 
of  attack  and  Mach  number.   Using  drag  data  for  the 
attitude  of  zero  angle  of  attack  at  Mach  numbers  between 
1.5  and  5,  numerical  values  of  optimum  fineness  ratio  are 
presented  for  the  case  of  a  practical,  axially- symmetric 
fuselage  whose  shape  consists  of  a  conical  nose  of  fixed 
proportions  attached  to  a  cylindrical  afterbody.    Procedures 
are  .indicated  for  the  extension  of  the  results  of  the  study 
to  specific  designs  of  the  subject  or  other  geometrical 
configurations. 


AD-603  952  Div.    12,  1 

OTS  Prices:  HC  $6.00/MF  $1.25 

Air  Force  Inst,  erf  Tech.,  Wright-Patterson  AFB,  Ohio. 
AN  AUTOMATIC  FLIGHT  CONTROL  SYSTEM  TO 
SIMULATE  SUB-EARTH  GRAVTIY  ENVIRONMENTS  IN 
THE  KC-135  AIRCRAFT. 


Master's  thesis, 

by  Roliert  Williamson  Kennedy. 

AFIT  GGC/EE/64  13 


Jun  64,  206p 

Unclassified  report 


Descriptors:  ('Flight  control  systems.  Automatic), 
(•Gravity  (Artificial),  Flight  paths)  ('Automatic  pilots. 
Design).  Mars,  Moon,  Research  planes.  Analog  computers, 
AcceleraUon,  Flight  speeds.  Flight  paths.  Wind, 
Servomechanisms,  Functions,  Equations,  Design, 
Accelerometers. 

The  purpose  of  the  paper  was  to  design  an  automatic 
flight  control  system  capable  of  simulating  zero-.  Moon-, 
or  Mars-gravity  environments  (i0.005g)  in  the  *zero-g', 
KC-135.   The  problem  analysis  consists  of  a  mathematical 
investigation  of  the  simulation  of  gravity  environments 
with  maneuvering  aircraft.   The  system  Is  designed  by  the 
use  of  root  locus  techniques  and  analog  computer  simulation. 
The  analog  simulation  Is  used  to  evaluate  the  system  and 
the  system  succeeds  In  simulating  the  desired  gravity 
environments  within  the  required  tolerances  for  periods 
greater  than  12  seconds  per  maneuver.    (Author) 


AD-603  953  Div.    12 

OTS  Prices:  HC  $6.00/MF  $1.25 

Air  Force  Inst,  of  Tech.,  Wright- Patterson  AFB,  Ohio. 
COMPARISON  OF  HIGH-GAIN- LINEAR  AND  SELF- 
ADAPTIVE  FLIGHT  CONTROL  SYSTEMS  WITH  NON- 
LINEARITIES  INTRODUCED. 
Master's  thesis, 

by  Henry  M.  Serex  and  James  N.  Holt.  Jun  64  231p 
AFIT  GGC/EE/64  11 

Unclassified  report 

Descriptors:  (•Fllgjit  control  systems.  Analysis), 
(♦Adaptive  control  systems.  Aerospace  craft), 
(♦Automatic  pilots.  Adaptive  control  systems).  Gain, 
Simulation,  Analog  computers.  Design,  Stability, 
Dynamics,  Feedback.  Oscillation,  Damping.  Functions, 
Analysis,  Linear  systems. 

The  report  analyzes  the  operation  of  a  hlgh-flxed-galn 
linear  flight  control  system  and  a  self-adaptive  system, 
the  MH-96  autopilot.    The  two  systems  are  simulated  on 
an  analog  computer  for  both  linear  and  nonlinear  operation. 
Saturation,  backlash,  and  stlctlon  are  introduced,  and  both 
systems  are  found  to  operate  satisfactorily.    Using 
response  criteria  for  high-performance  flight  vehicles, 
comparison  of  the  two  system  designs  shows  that  neither 
enjoys  a  clear  advantage  over  the  other,  but  the  self- 
adaptive  design  is  chosen  as  the  preferred  system  because 
of  its  stability  under  disturbance  conditions  and  its  better 
limit  cycle  characteristics  when  backlash  is  present. 
(Author) 
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OTS  Prices:  HC  $4.00/MF  $0.75 

Air  Force  Inst,  of  Tech.,  Wright- Patterson  AFB,  Ohio. 

AN  ANALYSIS  OF  COMPENSATION  TECHNIQUES  AND 

SENSOR  NONUNEARITIES  IN  A  MASS  EXPULSION 

SINGLE-AXIS  SATELLITE  ATTITUDE  CONTROL 

SYSTEM. 

Master's  thesis, 

by  Richard  G.  Cronquist  and  David  W.  Welp.  Jun  64, 

124p 

AFIT  GGC/EE/64  6 

Unclassified  report 

Descriptors:  (♦Satellites  (Artificial),  Attitude  control 
systems),  (♦Attitude  control  systems.  Satellites 
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(Artificial)),  Oscillation,  Damping,  SimuUtion,  Rocket 
motors.  Design.  Fuel  consumption,  Relara,  Gyro 
stabilizers. 

The  prime  objective  of  the  Investigation  was  to  analyze 
con4>ensation  techniques  and  sensor  nonlioearities  In  a 
mass  expulsion  attitude  control  system,   three  conven- 
tional compensators  and  combinations  of  these  are 
analyzed  and  the  results  presented  and  conipared  for 
acquisition  and  Umlt  cycle  operation.    Based  primarily  on 
the  criterion  of  low  fuel  consumption,  the  rate  gyro  com- 
pensator is  best  for  acquisition  while  thie  pseudo-rate 
compensator  is  best  for  limit  cycle.   The  •fleets  of  sensor 
nonlinearities  are  analyzed  for  rate  and  displacement 
gyros.   The  rate  gyro  deadzooe  produces  the  only  signif- 
icant effect  on  the  system.   This  deadzone  considerably 
Increases  the  fuel  consumption  In  the  limit  cycle.    As  an 
extra  objective,  a  unique  compensation  technique  is  derived 
which  greatly  decreases  fuel  consumption  during 
acquisition.    (Author) 


AD-603  975  Div.    12 

OTS  Prices:  HC  $4.00/MF  $0.75 

Air  Force  Inst,  of  Tech.,  Wright- Patters**  AFB,  Ohio. 

ANALYSIS  OF  AN  AIR-TO-AIR.  AIR-TO^SURFACE 

MISSILE, 

Master's  thesis, 

by  Eugene  Hymas.    1964,  114p 

AFIT  GGC/EE/64  12  i        >   .  _ 

Unclassified  report 

Descriptors:  (♦Control  systems,  Guideo  missiles), 
(♦Launching,  Guided  missiles),  (♦Guide*  missiles  (Air- 
to-air),  Launching),  (•Guided  missiles  (Alr-to-surface), 
Launching),  Functions,  Equations,  SUbillzatton,  Propor- 
tional navigation.  Guided  missile  targets.  Digital  com- 
puters. 

The  transfer  function  of  an  air-launched  missile  is 
obtained  for  a  wide  range  of  operating  conditions.    A  linear 
control  system  Is  designed.   The  use  of  the  missile  against 
both  airborne  and  surface  targets  Is  shown  to  be  feasible 
from  the  standpoint  of  control-system  requirements. 
Launch  envelopes  for  the  missile  with  a  proportional- 
navigation  guidance  system  are  obtained  in  the  horizontal 
and  vertical  planes.   The  effects  of  various  constraints  on 
the  missile  are  determined.    Analysis  of  representative 
mlssile-terget  characteristics  at  different  altitudes  demon- 
strates that  the  missile  can  be  effective  against  both  air- 
borne and  surface  targets.    (Author)        ' 
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RAND  Corp.,  Santa  Monica,  Calif. 


GUIDED  MISSILES  •  Division  12 


THE  CURRBNT  AND  PRENCTBD  STATUS  OF 
ENGINEERING  TECHNIQUES  IN  RELATION  TO  HUMAN 
TRAVEL  AT  UPPER  ALTITUDES, 
by  R.  M.  Salter.    1  Nov  51,  lip   P-249 

Unclassified  repmrt 

Descriptors:  (*Spacefligbt.  Manned),  Manned  spacecraft. 
Orbital  trajectories.  Upper  atmosphere.  Interplanetary 
trajectories.  Space  propulsion.  Thrust,  Telemeter  systems. 
Reviews. 

Consideration  is  given  to  the  'how'  and  'when'  of  manned 
spaceflight.   Topics  include:   regimes  of  flight  in  the 
aeropause;  motivating  techniques  required  engineering 
limitations. 


AD-604  024  Div.    12,  30 

OTS  Prices:  HC  $4.00/MF  $1.00 

Bell  Aerosystems  Co.,  Buffalo,  N.  Y. 

AERO-SPACE  ENVIRONMENT  SIMULATION  SYSTEM 

(ASESS).    VOL.  n.  SIMULATION  MODELS  FOR 

AEROSPACE  COMMAND  AND  CONTROL. 

Final  rept. 

Dec  63.  139p 

Contract  AF19  628  2847 

ESD  TDR63  659,  v.  II 

Unclassified  report 

Descriptors:   (•Command  control  systems.  Simulation), 
Reentry  vehicles.  Satellites  (Artificial),  Space  environ- 
mental conditions.  Orbital  trajectories.  Rendezvous 
trajectories.  Transfer  trajectories.  Tracking.  Monitors, 
Programming  (Computers),  Digital  computers.  Models 
(Simulations),  Matrix  algebra. 

The  volume  represents  the  results  of  various  ind^>endent 
analyses  in  those  areas  of  space  dynamics  which  are 
associated  with  the  Aerospace  Environment  Simulation 
System  (ASESS).   They  are  included  here,  in  appendix 
fashion,  with  the  feeling  that  they  will  be  of  value  In 
completing  some  of  the  'gates'  or  control  openings  In  the 
Monitor  System  presented  In  Volume  I  (AD-600  186). 
Included  is  an  Orbit  Determination  Scheme,  which  employs 
advanced  techniques  in  the  area  of  maximum  likelihood,  as 
well  as  Space  Force  Effectiveness  and  Satellite  Inspector 
models  which  provide  mission  analysis  capability.   In 
addition,  an  Advanced  Energy  Management  System  for 
Reentry  Vehicles  is  reviewed  together  with  a  discussion  on 
orliltal  rendezvous  and  docking,  both  summarizing  state-of- 
the-art  analyses  In  these  areas.    Finally,  a  technical  dis- 
cussion Is  Included  on  the  problem  of  Geocentric  Transfer 
and  Rendezvous.   It  should  be  noted  that  no  direct  linkage 
exists,  either  between  Volume  I  and  n  or  between  the 
individual  appendices.   Each  problem  outlined,  is  of 
sufficient  magnitude,  however,  to  warrant  conslderatiim  In 
connection  with  ASESS.  (Author) 


63 


Division  13  •  INSTALLATIONS  AND  CONSTRUCTION 


13.  Installations  and  Construction 


AD-603  539  Dly.    13.  14 

OTS  Prices:  HC  $3.00/MF  $0.50 

nr  Research  Inst..  Chicago.  Ql. 

RESPONSE  OF  FOAM-ISOLATED  TUNNEL  LININGS 

TO  TRANSIENT  LOADINGS. 

Final  rept.  for  15  May  63-15  Jan  64, 

by  E.  M.  Naureckas  and  W.  F.  Riley.  Jun  64,  57p 

Contract  AF29  601  6022,  Proj.  1080, 

Tasks  108010,  13  158 

WL  TDR64-28 

Unclassified  report 

Descriptors:  (*Foams,  Vibration  isolators),  (♦Vibra- 
tion Isolators,  Underground  structures),  (*E]q)anded 
plastics.  Vibration  isolators).  Materials,  Styrene  plas- 
tics, Isocyanate  plastics,  Mechanical  properties.  Model 
tests.  Shock  waves.  Stresses,  Time,  Functions,  Pro- 
tective coverings.  Nuclear  explosion  damage. 

This  research  program  was  conducted  to  determine 
the  behavior  of  a  foam-isolated  ttuinel  liner  in  an  elastic 
material  during  passage  of  a  plane  stress  wave.    The 
specific  objectives  of  the  program  included  a  determi- 
nation of  time-dependent  stress  fields  in  the  elastic  mate- 
rial, time-dependent  magnitudes  and  location  of  crushing 
in  the  isolation  material,  and  tlme-deper.dent  stresses 
and  motions  of  the  tunnel  liner.   The  results  of  tlie 
program  indicate  that  the  stresses  In  tl»e  liner  are  signi- 
ficantly reduced  by  the  crushing  of  the  foam.   The  rigid 
body  motions  of  tlie  liner,  however,  are  not  significantly 
influenced  by  the  presence  of  the  foam.   (Author) 


AD-603  626  Dlv.    13,  17 

OTS  Prices:  HC  $0.50/MF  $0.50 

Army  Materials  Research  Agency,  Watertown,  Mass. 

BUCKLING  CHARACTERISTICS  OF  CORRUGATED 

CYLINDERS  -  EFFECT  OF  USING  A  HIGH  STRENGTH 

MATERIAL. 

Technical  rept., 

by  Burton  S.  Parker.    May  64,  23p 

Proj.  1A010501B010 

AMRA  TR62H4 

Unclassified  report 

Descriptors:  (•Buckling  (Mechanics),  Cylindrical 
bodies),  (*Cylindrical  bodies.  Buckling  (Mechanics)), 
(•Structural  shells.  Cylindrical  bodies),  Mechanical 
properties.  Aluminum  alloys.  Stiffened  cylinders. 
Compressive  properties,  Tensile  properties.  Moment  of 
inertia.  Elasticity. 

Results  of  a  supplement  to  an  investigation  to  study  the 
buckling  characteristics  of  corrugated  cylinders  are  given. 
The  present  study  evaluates  the  effect  of  using  a  high 
strength  material.    Twenty -five  models  of  varying  height, 
fabricated  from  7075-T6  aluminum,  were  tested  under 
axial  compressive  loads  for  instability.   As  in  the 
earlier  work,  the  buckling  of  corrugated  cylinders  is 
treated  from  the  viewpoint  of  the  buckling  of  individual 
corrugation  elements.    For  slenderness  ratios  of  these 
elements  greater  than  110,  the  buckling  data  correlate 
satisfactorily  with  the  Euler  column  theory.    For 
slenderness  ratios  below  82,  the  critical  stress  is  much 
lower  tlian  that  predicted  by  any  of  tl»e  column  theories 
and  is  approximated  closest  by  tlie  elastic  plate  buckling 
criterion  which  serves  as  an  upper  limit. 


AD-603  676  Div.    13,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Fritz  Engineering  Lab.,  Lehigh  Univ.,  Bethlehem,  Pa. 

THE  ULTIMATE  STRENGTH  OF  SINGLE -STORY 

FRAMES, 

by  Joseph  A.  Yura  and  Theodore  V.  Galambos. 

Jul  64,  44p  Fritz-273.18 

Contract  NObs  90041 

Unclassified  report 

Report  on  Welded  Continuous  Frames  and  Their 
Components. 

Descriptors:  (•Structures.  Loading  (Mechanics)), 
(•Loading  (Mechanics), Deflection),  (•Beams  (Structural), 
Buckling  (Mechanics)),  Tensile  properties.  Stresses, 
Moments,  Plasticity,  Slender  bodies.  Structural  properties. 
Welds. 

The  ultimate  strength  of  single-story,  pinned-base  rigid 
frames  subjected  to  vertical  and  horizontal  loads  is  solved. 
Interaction  curves  between  the  axial  load  and  the  horizontal 
load  are  developed  for  a  colunui  L/r  =  40.   Inelastic  behavior 
and  residual  stresses  are  considered.    Equilibriimi  of  tiie 
deflected  structure  is  considered  so  that  the  P  -  delta 
effect  (the  additional  moments  caused  by  the  deflection  delta 
at  the  colunw  tops  and  the  axial  load  in  the  columns)  is 
Investigated.   The  structural  behavior  of  the  structure  Is 
discussed.   The  results  of  the  analysis  are  compared  with 
the  1961  and  1963  ABC  Specifications,  and  a  simple  plastic 
analysis  performed  on  the  deflected  structure.    The  effect 
of  variation  of  column  slenderness  ratios  is  also  discussed. 
(Author) 
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by  M.  J.  Barrett  and  R.  L.  MacNeil.  Ju4|M.  6«p 

TO-B-64-1 

Contract  OCD  OS62  14,  Task  llllA 

Unclassified  report 

Deacrlptors:  (♦Shielding,  Effectivenesa),  (♦Gamma  rays. 
Radiation  measurement  systems).  SteeA.  Structures, 
Buildings,  Roofs,  Shelters,  Attenuation,  Collimators. 
Dosimeters,  Radiological  contamlnaticn.  Radioactive 
fallout.  Models  (Simulations).  Mathematical  analysis. 
Monte  Carlo  method.  Nuclear  scatterltf .  Distribution. 
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Harvard  Univ.,  Cambridge.  Mass.  Dlv.  of  Engineering 

and  Applied  Physics. 

DYNAMIC  BUCKLING  OF  IMPERFECTION-SENSITIVE 

STRUCTURES. 

Technical  rept.  no.  18, 

by  Bernard  Budiansky  and  John  W.  Hutchinson. 

Jun  64,  46p 

CiMtract  Nonrl866  02 

Unclassified  report 

Descriptors:    (•Stiffened  cylinders.  Buckling  (Mechanics)), 
(•Buckling  (Mechanics),  Structures),  Loading  (Mechanics), 
Shear  stresses.  Deflection,  Elasticity,  Equations,  Dif- 
ferential equations. 

Consideration  is  restricted  to  elastic  buckling  under 
suddenly  applied  dead  loads  maintained  at  a  constant 
magnitude.    Following  a  discussion  of  criteria  for  dynamic 
buckling,  the  implications  of  some  simple  imperfection- 
sensitive  models  are  discussed.   Next,  on  the  basis  of 
Koiter's  theory  of  post-buckling  behavior  general  approxi- 
mate theories  of  dynamic  buckling  are  formulated  and 
their  relations  to  the  simple  models  are  studied.    Finally, 
as  particular  examples,  analyses  are  made  of  the  dynamic 
buckling  under  suddenly  applied  axial  loads  of  circular 
cylindrical  shells,  stiffened  by  longitudinal  stringers,  as 
well  as  unstiffened. 


AD-604  192  Div.    13,  20 

OTS  Prices:  HC  $3.00/MF  $0.75 

Technical  Operations,  Inc.,  Burlington,  Mass. 

DOSE  RATE  DISTRIBUTION  IN  A  COMPARTMENTED 

STRUCTURE. 
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Measurements  are  reported  of  the  gamma  radiation- 
induced  dose  in  a  compartmented  steel  structure.   The 
experimental  dose  profUe  is  compared  with  predictions 
based  on  computational  techniques  in  the  Office  of  Civil 
Defense  Engineering  Guide,  as  weU  as  with  computations 
performed  by  the  Monte  Carlo  technique.    Alttiou^  agree- 
ment (within  experimental  accuracy)  is  reached  between 
the  Monte  Carlo  and  the  e;q)erlmental  measureihents,  the 
OCD  predictions  appear  to  overestimate  tee  dose  because 
of  an  incomplete  consideration  of  the  effect  of  spacing  of  the 
structure  slabs.    The  degree  of  conservatism  does  not 
appear  to  be  serious,  however.    (Authoi) 
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Division  14  -  MATERIALS  (NON-METALLIC) 


14.  Materials  (Non-Metallic) 


RTD  TDR63  4262 


Unclassified  report 


AD-603  564 
OTS  Prices: 


Dlv.    14.  26.  31 
HC  $2.00/MF  $0.50 


Narmco  Research  and  Development  EMv., 

Whlttaker  Corp.,  San  Diego,  Calif. 

INTERLAMINAR  SHEAR  OF  FILAMENT-WOUND 

REINFORCED  PLASTICS. 

,\nnual  summary  rept.  no.  1,  28  Jun  63-30  Jun  64, 

by  Robert  A.  Elkin.   30  Jul  64,  49p 

Contract  N60921  7094 

Unclassified  report 

Descriptors:   (*Laminated  plastics.  Filament-wound 
construction),  (»Winding,  Filament- wound  construction), 
(•Filament-wound  construction.  Laminated  plastics). 
Reinforcing  materials,  Epoxy  plastics,  Amino  plastics. 
Phenolic  plastics.  Glass  textiles.  Fibers  (Synthetic), 
Shear  stresses.  Fatigue  (Mechanics),  Polyester  plastics. 
Compressive  pn^ierties.  Elasticity,  Viscoelasticity, 
Composite  materials.  Loading  (Mechanics),  Plastics, 
Submarine  bulls. 

One  of  the  newer  epoxy  resins  (ERLA  0400)  used  In  the 
screening  studies  exliibited  interiamiaar  shear  strenghts  in 
excess  of  15,000  psi.    By  winding  fibers  in  the  third  planar 
direction,  the  apparent  interlaminar  shear  strength  of  tlie 
NOL  ring  type  specimens  was  increased  by  approximately 
30%.   Although  the  test  data  were  not  completely  conclusive, 
results  indicated  that  the  trlplanar  winding  increases  both 
the  ultimate  compression  strength  and  fatigue  resistance 
of  circumferentially  wound  cylinders.    (Author) 


AD-603  690  Dlv.    14,  20 

OTS  Prices:  HC  $2.00/MF  $0.50 

Radiation  Effects  Information  Center,  Columbus,  Ohio. 
MONTHLY  ACCESSION  LIST  COORDINATE  INDEX, 
PART  n  FOR  ACCESSION  LISTS  FROM  OCTOBER  1,  1963. 
TO  JULY  31,  1964. 
10  Aug  64.  28p 

Unclassified  report 

A  portion  of  the  original  document  contains  fine  details 
which  may  make  reading  of  photocopy  difficult. 

Descriptors:  (•Indexes,  Radiation  damage),  (*RadlaUon 
damage.  Materials),  Subject  indexing.  Radiation  chem- 
istry. Space  environmental  conditions.  Dosimeters, 
Nuclear  particles.  Electronics. 

The  Index  is  subdivided  Into  four  sections.   The  first. 
Radiation  Environment,  Includes  dosimetry  and  energy 
aspects  of  all  electromagnetic  and  particulate  radiation 
sources,  with  the  exception  of  space  radiation.   Section 
two  deals  with  materials,  properties,  secondary  environ- 
ment (including  space  environments),  devices,  and  all 
other  subject  concepts.    An  author  section  and  a  generating 
organization  section  is  added  to  this  quarterly  index,  as 
sections  three  and  four. 


AD-603  702  Dlv.    14 

OTS  Prices:  HC  $S.00/MF  $1.00 

Fluid  Power  Controls  Lab.,  Oidaboma  SUte  Univ., 

Stillwater. 

DECONTAMINATION  OF  HYDRAULIC  FLUIDS. 

Annual  technical  rept.  for  27  Dec  62-27  Dec  63. 

Jun  64.  174p 

Contract  AF33  657  9958,  Proj.  912A,  Task  97092 


Descriptors:  (•Hydraulic  fluids.  Decontamination), 
(•Centrifuges.  Design),  Impurities,  Separation,  Test 
equipment,  Models  (Simulations). 

The  report  includes  a  description  of  the  design,  devel- 
opment, and  application  of  miniature  hydroclone  proto- 
types for  decontaminating  hydraulic  fluid  in  ground  sup- 
port equipment.   The  hydroclone  is  defined,  described 
and  explained  in  a  manner  appropriate  for  an  introduc- 
tory treatise.    The  specialized  equipment  acquired  or 
constmcted  for  implementation  of  the  Hydroclone 
Project  is  delineated,  as  are  its  applications  to  the 
hydroclone  study.   The  comprehensive  investigation  to 
determine  the  parameters  for  an  optimiim  hydixxlone 
for  MIL-F-5606  hydraulic  fluid  is  related,  and  the 
final  values  of  these  parameters  which  comprise  the 
prototype  hydroclone  for  MIL-F-5606  are  given.   A 
unique  method  for  endurance  testing  of  materials  for 
hydroclone  fabrication  is  portrayed,  and  the  findings 
of  these  tests  are  reported  herein.    (Author) 


AO-603  748  Dlv.    14,  4.  31 

OTS  Prices:  HC  $3.00/MF  $0.50 

Union  Carbide  Plastics  Co.,  Bound  Brook,  N.  J. 
RESEARCH  ON  IMPROVED  EPOXY  RESINS, 
^larterly  progress  rept.  no.  5,  1  May-1  Aug  64, 
by  J.  R.  Harvey,  W.  P.  Mulvaney,  R.  F.  Sellers,  and 
S.  G.  Smith.  Jr.  1  Aug  64.  54p 
Contract  Nonr4172  OOX 

Unclassified  report 

Descriptors:  (•Laminated  plastics.  Filament  wound 
construction),  (•Filament  wound  construction.  Lami- 
nated plastics).  (*Epoxy  plastics.  Physical  properties), 
(•Epoxides.  Molecular  structure).  Cyclopentanes, 
Ethers,  Cyclopentenes.  Phenols,  Purification.  Tensile 
properties.  Compressive  properties.  Shear  stresses. 
Catalysts,  Binders.  Submarine  hulls.  Composite 
materials.  Plastics. 

A  discussion  of  the  relationship  of  physical  properties  to 
molecular  configuration  and  to  the  relative  purity  of 
representative  sample  resins  Is  presented  as  Interpreted 
from  cast  resin  data  and  NOL  Rings.    A  major  break- 
through In  compressive  properties  was  found  In  EP-2114 
which  showed  modulus  greater  than  1,000.000  pel  and 
yield  greater  than  50,000  pel.   Significant  Improvement 
in  Interlaminar  shear  strength  data  for  ERRA-0300  and 
ERLA-0400  was  achieved  through  NOL  Ring  fabrica- 
tion technlcpie.    Progress  Is  described  on  the  continued 
evEiluatlon  of  new  and  previously  prepared  epoxy  mo- 
lecular configurations.    (Author) 


AD-603  774  Dlv.    14,  17 

OTS  Prices:  HC  $1.00/MF  $0.50 

nT  Research  Inst..  Chicago,  111. 
HIGH-TEMPERATURE  OXIDATION  PROTECTIVE 
COATINGS  FOR  VANADIUM-BASE  ALLOYS. 
Bimonthly  progress  rept.  no.  4,  1  Apr-31  May  64, 
by  Larry  I.  Kane  and  John  J.  Rausch.    1  Jul  64,  21p 
nTRI-B6019-4 
Contract  NOw64  0140c 

Unclassified  report 

Descriptors:  (•Coatings,  Vanadium  alloys),  (•Vanadium 
alloys.  Refractory  coatings),  («Nioblum  alloys.  Refractory 
coatings),  (•Silicon  coatings.  Vanadium  alloys),  Silicidefl, 
Tensile  properties.  Mixtures,  Sheets,  Ductility,  Oxides, 
Films,  Stiver,  Tin,  Copper,  Protective  treatmeote. 


66 


Heat  treatment.  Tantalum  alloys,  StressM,  OxldaUon, 
Niobium,  Titanium  alloys,  Silicon,  Alumlaum,  Diffusion, 
Metal  powders.  Transition  temperature.  High  temperature 
research. 

The  objective  of  this  program  is  the  development  at 
oxidation  protective  coatings  for  vanadium^base  alloys 
for  use  at  1800F  to  2500F.   The  effect  of  ptck-slllconiaing 
on  the  mechanical  properties  of  0.020  In.  tkick  sheet  at 
V-60  w/o  Cb— 1  w/o  Ti  is  being  studied.    Preliminary 
results  indicate  that  the  siliconizing  process  has  no 
effect  on  strength,  but  causes  some  reduction  in  tensile 
ductility.   The  transition  temperature  of  the  coated 
alloy  is  below  'f32F:  Ite  lower  limit  is  currenUy  being 
determined.   The  development  of  an  oxidation  resistant 
slurry  or  liquid  cemenUtion  type  of  coatiag  for 
V-60  w/o  Cb  -  1  w/o  Tl  is  progressing.   Slurry  oomposi- 
ttons  containing  tin,  silicon,  silver,  copper,  aluminum, 
and  columblum  have  been  investigated;  several  at  these 
show  good  coverage,  even  at  comers  and  edges.   The 
static  oxidation  life  of  other  promising  vanadium-base 
alloys,  coated  by  the  pack-silioonizing  pnMess  is  also 
being  investigated.   (Author) 


AD-603  899  Div.   14 

OTS  Prices:  HC  $4.00/MF  $0.75 

Laboratory  for  Insulation  Research,  MasA.  Inst,  of 

Tech.,  Cambridge. 

STUDIES  ON  THE  FORMATION  AND  PROPERTIES  OF 

HIGH-TEMPERATURE  DIELECTRICS. 

Final  rept., 

by  A.  von  HippeL   Jul  64,    lllp   LIR-TR-lSl 

Contract  AF33  616  8353,  ProJ.  7371,  Taali  737101 

ML  TDR64  219 

UncjUsslfied  report 

A  portloo  of  the  original  document  oontaias  fine  details 
which  may  make  reading  of  photocopy  difficult. 

Descriptors:   (♦Dielectrics,  Physical  properties), 
(•Heat-resistant  materials.  Dielectrics),  Oxides,  Crystal 
growth.  Films,  Mass  spectroscopy,  Instrumentation, 
Ferroelectric  materials.  Titanium  compounds.  Carbides, 
Nitrides,  Electrical  conductance,  Rutile,  Crystal 
structure.  Chemical  analysis.  Synthesis  (Chemistry), 
MoBsbauer  effect.  Cadmium  compounds.  Sulfides,  Barium 
compounds,  Titanates,  Alkali  metal  compounds,  Halides, 
Yttrium  compounds.  Borates,  Bismuth  oompounds.  Ruby, 
Garnet. 

The  report  summarizes  the  outcome  of  a  tttree  year's 
project  concerned  with  fundamental  research,  preparation 
metbods,  measurement  techniques,  and  quantitative  data  on 
high-temperature  dielectrics.     After  theprettcal  discussion 
of  basic  problems,  the  s\irvey  presento  a  sequence:  methods 
of  growli^  Ugh-temperature  oxide  crystals;  film  studies 
in  ultrahigh  vacua;  development  of  a  quacfcmpole  mass 
spectrograph;  dielectric  Instrumentetion  and  measurem«ite 
from  low  frequencies  to  millimeter  waves  and  from  low 
temperatures  to  beyond  1400C;  research  on  ferroelectrics 
and  on  the  band  structure  of  TIC,  TIN.  and  TiO;  conduction 
phenomena  In  rutile:  field  gradient  measuremente  on 
dielectrics;  structure  analysis  ci  new  high-temperature 
materials;  chemical  analysis  and  syntheaiB  procedures; 
Mossbauer  effect  and  breakdown  strength  Investigations. 
(Author) 


AD-604  009  Dlv.    14,  17 

OTS  Prices:  HC  $3.00/MF  $0.76 


Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lenlngton. 
EXPLORATORY  PREPARATION  OF  FOILS  STRONGLY 
COLORED  IN  THE  1-6  MICRON  REGION  OF  THE 
^INFRARED. 


MATERIALS  (NONMETALUC)  •  Division  14 


Group  rept., 

by  E.  W.  Pike.   30  Jul  64,   87p   LL- 1964-36 

Contract  AF19  628  500 

BSD  TDR64  357 

Unclassified  report 

Descr^rtors:  (*Foils,  Reflectors),  (Infrared  radiation. 
Reflection),  (•Reflectors,  Foils),  Films,  Metal  films. 
Copper,  Silver,  Gold,  Nickel,  Vapor  plating.  Organic 
miUerials,  Titanium  compounds.  Sulfides,  Plastics, 
Manufacturing  methods.  Costs,  Tin  compounds.  Oxides, 
Ceramic  materials.  Electrical  properties.  Optical 
properties.  Material  forming.  Colors,  Spectra  (Infrared). 

A  search  was  made  for  a  material  approximating  the 
following  comUnatton  cf  qualities:  A  strongly  colored 
reflectivity,  specular  or  diffuse,  in  the  near  IR  con- 
forming closely  to  the  schedule:  >  5  micron  1.0  refle<^ 
ttvity;  4  micron,  0.9;  3  micron,  0.8;  2.5  nndcron,  0.7; 
2  micron,  0.45;  1.5  micron,  0.3;  1  micron,  0.2;  <0.8 
micron,  <0.1.   Minimum  absorption  at  all  wavelengths. 
Minimiun  weight  per  unit  area  of  reflecting  surface,  in 
the  order  of  1  gm/sq  meter  (5000  sq.  ft.  /lb);  this  is  the 
weight  of  a  plastic  foil  about  1  micron  thick.   Easy 
dispersal,  from  storage  in  a  compact  form,  into  separated 
airborne  flakes  or  bubbles,  large  enough  (>30  micron 
diameter)  that  diffraction  effects  will  not  distort  the  color, 
yet  small  enough  to  resist  deformation  by  ordinary  air 
turbulence.   Cost,  in  the  storage  form,  not  exceeding 
$.  02/8q  ft. 


AD-604  010  Dlv.    14,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Frick  Chemical  Lab.,  Princeton  Univ.,  N.  J. 

HIGH  TEMPERATURE  POLYMERS:   H-FILM  AND 

SP- POLYMER. 

Technical  rept., 

by  A.  D.  Malr,  M.  C.  Shen  and  A.  V.  Tobolsky. 

Aug  64,  13p    RLT83 

Cootraot  Nonrl853  07,  ProJ.  NR3S6  377 

Unclassified  report 

Descriptors:  (*Heat-resistant  plastics.  Viscoelasticity), 
(•Polyamide  plastics,  Viscoelasticity),  Polymers, 
Films,  Thermal  properties.  Transition  temperature, 
Metting,  StaUUty,  Molecular  structure. 

A  study  was  made  cf  a  new  family  of  polyimide 
polymers  (H-Fllm  and  SP- Polymer)  which  have 
reasons  ble  thermal  stability  up  to  400C  in  air.  It  was 
found  that  they  show  no  glass  transition  temperature  and 
no  melting  point  over  the  entire  tenq>erature  range  to 
500C.   The  viscoelastic  properties  reported  here  are 
different  from  those  of  any  polymers  studied  up  to  now. 
Since  tiieir  molecular  structure  is  reasonably  well 
known,  tbere  is  reason  to  believe  that  other  polymers 
at  the  'stiff  chain*  type  will  show  similar  viscoelastic 
properties.   The  lack  of  aliphatic  hydrogen  makes  these 
polymers  peculiarly  resistant  to  oxidation.   This  feature 
can  also  be  duplicated  In  similar  families  of  polymers. 
These  polymers  Indicate  that  very  great  thermal 
stability  and  relatively  temperature  insensitive  viscoe- 
lastic properties  can  be  achieved  by  organic  polymers. 
(Author) 


AO-604  016  Dlv.    14,  20 

OTS  Prices:  HC  $3.00/MF  $0.50 

General  Dynamics/Fort  Worth,  Tex. 

STUDY  OF  THE  EFFECTS  OF  NUCLEAR  RADIATION 

ON  THE  MECHANICAL  PROPERTIES  OF  ACETAL  RESINS 

DELRIN  AND  CELCON, 

by  E.  G.  FriU.   31  Mar  64,  5^   NARF-63-18T. 


67 


Division  14  -  MATERIALS  (NON-METALLIC) 


FZK-9-194 

Contract  AF33  657  7201 


Contract  NOw63  0627c.  Task  2 


Unclassified  r^wrt 


Unclassified  report 


Descriptors:  (*Acetal  plastics.  Radiation  damage), 
(*Radlation  damage.  Acetyl  plastics).  Hardness.  Tensile 
properties.  Statistical  analysis.  Nuclear  particles, 
Copolymerization. 

Two  commercial  acetal  resins  (Delrin  and  Celcoa)  were 
exposed  to  reactor  radiation  at  room  temperature  In  air  to 
five  levels  of  absorbed  dose.   The  tensile  strength  of  both 
resins  was  found  to  decrease  rapidly  with  increasing  dose: 
50%  of  the  original  value  is  reached  at  about  0.3  gigaergs/ 
gm(C)  for  Delrin  and  at  about  0.75  gigaergs/gm(C)  for 
Celcon.    At  about  1  gigaerg/gm(C),  both  materials  had 
virtually  lost  their  mechanical  useiulness.   The  Shore-D 
hardness  of  the  two  resins  was  found  to  decrease  expo- 
nentially with  dose.   On  the  basis  of  weight-loss  measure- 
ments, the  G-values  for  formaldehyde  formation  were 
conservatively  estimated  to  be  15.4  and  8.9  for  Delrin  and 
Celcon,  respectively.   Depolymenzation  appears  to  be  the 
predominant  mode  of  degradation.    (Author) 


AD-604  023  Div.    14 

OTS  Prices:  HC  $3.00/MF  $0.50 

Southern  Research  Inst.,  Birmingham,  Ala. 
THE  DEVELOPMENT  AND  EVALUATION  OF  HEAT- 
RESISTANT,  RAIN-EROSION-RESISTANT  COATINGS. 
Final  summary  rept.  for  26  Jun  63-26  Jun  64, 
by  R.  B.  Perkins.   31  Jul  64.  52p   SRIB-6890-1533-VI 
Contract  N156  43450.  Task  RRMA02  019  200  1R007  06  01 

Unclassified  report 

Descriptors:  (*Heat-re8lstant  materials.  Paints), 
(Aplastic  coatings,  Halocarbon  plastics),  (*Halocarbon 
plastics.  Plastic  coatings).  Heat-resistant  plastics,  Wear 
resistance.  Erosion,  Rainfall,  Thermal  properties.  Tests, 
Paint  primers,  F*igments,  Solvents,  Additives,  Silicone 
plastics.  Polyamide  plastics.  Synthesis  (Chemistry). 

A  coating  based  on  Viton  A,  a  fluorocarbon  polymer,  was 
developed  that  provides  good  resistance  to  rain  erosion 
(abrasion),  as  determined  by  the  Jet  Abrader  Method, 
after  exposure  to  high  temperatures  or  to  weathering.   The 
abrasion  resistance  of  Viton  A  coating  was  decreased  only 
slightly  by  exposure  at  500  F  for  15  hours  or  by  exposure 
for  300  hours  in  an  Atlas  Twin- Arc  Weatber-Ometer. 
A  number  of  silicon-nitrogen  polymers  were  synthesized 
and  evaluated,  and,  although  some  of  these  polymers  had 
outstanding  resistance  to  high  temperatures,  none  of  the 
coatings  prepared  with  these  polymers  had  sufficient 
abrasion  resistance  to  be  us^l  for  the  purpose  of  the 
project.    (Author) 


AD-604  104  Div.    14,  9,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Aerojet-General  Corp..  Sacramento,  Calif. 
HYDROSTATIC  TEST  PROCEDURES. 
Final  rept. 
31  Jul  64,  40p    AGC-0627-n-F 


Descriptors:  (^Hydrostatic  pressure.  Test  methods) 
(*Filament  wound  construction,  Pressure  vessels), 
(*Glass,  Filament  wound  construction),  Hi^-pressure 
research.  Reinforcing  materials.  Spheres,  Compressive 
properties.  Rupture,  Tests. 

The  objectives  of  the  investigation  were  to  determine 
experimentally  (1)  the  effect  that  the  pressurization  rate 
has  on  the  first-cycle  burst  pressure  of  filament-wound 
vessels,  and  (2)  the  effect  that  prepressurization  to 
different  levels  of  proof  pressure  and  humidity  exposure 
have  on  the  second-cycle  burst  pressure  of  such  vessels 
if  pressurized  at  a  high  rate. 


AD-604  278  Div.    14,  27 

OTS  Prices:  HC  $10.45/MF  $3.00 

Air  Force  Materials  Lab.,  Research  and  Technology  Div., 

Wright-Patterson  AFB,  Ohio. 

PROCEEDINGS  OF  THE  USAF  AEROSPACE  FLUIDS 

AND  LUBRICANTS  CONFERENCE, 

ed.  by  R.  L.  Adamczak.   Jun  64,  74^ 

Pro].  3044,  Task  304402 

ML  TDR64  127 

Unclassified  report 

Conference  held  Apr.  16,  17,  18,  and  19,  1963,  San 
Antonio,  Texas.    A  portion  of  the  orlginial  document 
contains  fine  detail  which  may  make  reading  of  photocopy 
difficult. 

Descr4>tors:  ('Lubricants,  Symposia),  Space  flight. 
Lubrication,  Gas  turbines.  Films,  Greases,  Liquid  metala. 
Bearings,  Gas  bearings.  Fatigue  (Mechanics),  Heat 
transfer.  Hydraulic  fluids.  Test  facilities.  Specifications, 
Azines,  Friction,  Boron  compounds.  Nitrides,  Ethers, 
Coolants,  Rubidium,  Cesium,  Superconductors. 

The  purpose  of  the  conference  was  to  present  unclassified 
results  of  Air  Force  internal  and  contractual  research  and 
development  programs  in  the  broad  field  of  aerospace  fluids 
and  lubricants,  as  well  as  selected  applicable  topics  from 
other  government  agencies  and  industry.   Sessions  included 
gas  turbine  lubricants,  solid-film  lubricants,  aerospace 
lubricants,  greases  and  advanced  base  stocks;  liquid  metal 
lubrication,  gas  bearings,  aerospace  bearings,  and 
bearing  fatigue;  liquid  metals,  heat  transfer  and  hydraulic 
fluids.    Fifty-eight  technical  papers  are  presented.    These 
papers  range  in  scope  from  broad  flight  lubrication  require- 
ments to  where  fluid  samples  should  be  sent  for  evaluation, 
and  from  operational  problems  of  MIL-L-7808  to  the 
synthesis  of  trlphenyltriazine  and  to  fractional  frequency 
whirl  of  gas  bearings.   The  proceedings  attempt  to  provide 
the  current  state-of-the-art  work  in  the  above  areas  since 
the  last  conference  in  November  1960.   The  papers  point 
out  that  although  advanced  fluid  and  lubricant  materials  have 
progressed  considerably,  there  is  stiU  a  substantial  gap 
between  requirements  and  available  products.    As  a  result 
lubrication  techniques  as  gas  bearings,  liquid  metal  bear- 
ings and  magnetic  bearings  are  taking  on  increased  impor- 
tance and  endeavors.  (Author) 
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15.  Mathematics 


AD-603  538  Div.   15 

OTS  Prices:  HC  $2.00/MF  $0.50 

Operations  Research  Center,  Univ.  of  Ca^oniU, 

Bericeley. 

BOUNDS  ON  DENSITIES  AND  HAZARD  RATES, 

by  R.  E.  Barlow  and  A.  W.  Marshall. 

Apr  64,    29p    ORC-64-9(RR) 

Contract  Nonr222  83 

UttcUssifled  report 

This  document  is  also  being  issued  as  Mathematical 
Note  no.  341  (DI-82-0338),  Boeing  Scientlflc  Research 
Labs.,  Seattte,  Wash.  | 

Descriptors:    ('Hazards,  Probability),  ("Probability, 
Hazards),  ('Statistical  functions),  ('StatlBtlcal  distri- 
butions), ('Inequalities),  Reliability,  Distribution  theory. 
Mathematical  prediction.  Density,  Funo^tons. 

I  ! 

Sharp  upper  and  lower  bounds  are  derived  for  hazard 
rates  and  densities  of  distributions  with  nonotone  harzard 
rate.    These  bounds  are  related  to  Chebyshev  inequalities 
in  that  they  are  obtained  under  the  condition  that  certain 
moments  are  known.   Similar  bounds  are  also  obtained 
when  the  density  is  a  Polya  frequency  fuootlon  of  order 
two.   (Autiior) 


AD-603  563  Div.    IS,  16 

OTS  Prices:  HC  $3.00/MF  $0.50 


Booz-AUen  Applied  Research,  Inc.,  Betfa^tda,  Md. 
ON  INCREASINa  TREATMENT  CONTRACT 
PRECISION  AND  THE  ESTIMATION  OF  STRUCTURAL 
PARAMETERS  IN  COVARIANCE  ANALY^ 
by  WUUam  S.  MalUos,  Jun  64,  53p 
Contract  DA18  064AMC103A 

ttbclasslfied  report 

Descriptors:  ('Biology,  Combinatorial  analysis), 
('Analysis  of  variance.  Combinatorial  analysis),  ('Com- 
binatorial analysis.  Analysis  of  variance).  Mathematical 
models.  Errors,  Statistical  analysis.  Statistical  tests. 
Least  squares  method. 

Analjrsis  of  covariance  in  randontized  and  balanced 
incomplete  block  designs  Is  reconsidered  in  terms  of 
structural  regression.   In  practice,  the  oovariable  is  us- 
ually uncontrolled  and  may  follow  a  linear  model  as  does 
the  variable  of  interest.    It  the  covariable  and  treatments 
are  independent,  then  the  covariable  modal  contains  no 
treatment  effect,  and  the  treatment  contrast  precision 
on  the  variable  of  interest  is  increased,  not  only  asymp- 
totically, but  in  the  finite  sample.   If  the  oovariable  is 
affected  by  one  more  of  the  treatments,  then  the  estima- 
tion of  direct  and  indirect  effects  is  considered.    Finally, 
when  structural  parameters  are  underidentlfied,  in  wiiich 
case  direct  and  indirect  effects  are  not  estimable,  an 
alternative  estimatiaa  procedure  is  discwssed.   (Author) 


AD-603  582  Div.    IS 

OTS  Prices:  HC  $1.00/MF  $0.50 


Boeing  Scientific  Research  Labs..  Seattl4<  Wash. 
MOMENT  CROSSDIGS  AS  RELATED  TO  DENSTTT 
CROSSINGS, 

by  George  Marsaglia,  Albert  W.  Marshall,  and 
Frank  Prowhan.   Jul  64,  7p   Dl-82-035a.  Boeing-Math-354 

Unclassified  report 


Also  available  from  the  auXbor. 


Descriptors:  ('Statistical  functions,  DUttrlbutton 
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MATHEMATICS  -  Division  15 


theoiy),  ('Distribution  theory,  SUtistical  functions). 
Statistical  distributions.  Integral  transforms.  Inequalities, 
Analysis  of  variance.  Measure  Qieory. 

In  this  paper  it  is  shown  how  the  number  of  moment 
crossings  of  two  symmetrical  densities  is  related  to  Oie 
number  of  crossings  of  the  densities.    This  generaUzes 
a  result  of  Fisher's  recenJy  proved  by  Flnucan  (1964) 
(A  note  on  Kurtosis).   (Author) 


AD-603  667 
OTS  Prices: 


Div.   15,  30 
HC  $3.00/MF  $1.00 


Martin-Marietta  Corp.,  Denver,  Colo. 

PRODUCTS  AND  QUOTIENTS  OF  RANDOM 

VARUBLES  AND  THEIR  APPLICATIONS. 

Rept.  for  Sep  63-Mar  64, 

Ijy  James  D.  Donahue.  Jul  64,  160p 

Contract  AF33  615  1023,  Proj.  7071,  Task  707101 

ARL  64  115 

Unclassified  report 

Descriptors:  (*Statistical  analysis,  Engineering), 
(♦Statistical  distributions.  Distribution  theory),  (*Dis--~ 
tribution  theory.  Bibliographies),  Statistical  functions. 
Statistical  processes.  Mathematical  models,  Tables, 
Guns.  Cyclic  rate.  Booster  motors,  Selection,  Life 
support,  Closed  ecological  systems.  Differential  equa- 
tions. Radiation  measurement  systems.  Management 

planning, 

In  this  report,  the  general  techniques  for  determining 
the  distributions  of  products  and  quotients  of  random 
variables  are  discussed.   Some  exact  and  asymptotic 
results  pertaining  to  the  distributions  of  the  producte 
and  quotients  of  certain  random  variables  which  generally 
occur  as  measurement  error  are  also  presented  together 
with  their  applications.   An  extensive  bibliography  is 
included  at  the  end  of  the  report.    (Author) 


AD-603  687  Div.   15 

OTS  Prices:  HC  $2.00/MF  $0.S0 

Coordinated  Science  Lab.,  Univ.  of  Illinois,  Urbana. 

ON  CERTAIN  RELAXATION  OSCILLATIONS: 

ASYMPTOTIC  SOLUTIONS, 

by  Peter  James  Ponzo  and  Nelson  Wax. 

Jul  64,  49p   CSL-R-229 

Contract  DA28  043AMC00073E 

Unclassified  report 

Descriptors:  (*Harmonlc  analysis,  Nonlinear  differ- 
ential equations),  (*Nonlinear  differential  equations. 
Harmonic  analysis),  (*Dlfferentlal  geometry,  Relaxa- 
tion oscillators).  Numerical  analysis,  Series,  Func- 
tions, Taylor's  series.  Differential  equations. 

Periodic  solutions  of  the  generalized  Li^nard  equation 
are  Investigated  In  the  phase  and  Li^nard  planes.   Cer- 
tain comparison  equations  are  obtained  by  modifying  the 
functions  f(x),  g(x),  F(x)  =  Integral  evaluated  from  0  to  x 
f  (u)du,  so  that  the  resulting  equations  may  be  integrated 
to  within  an  error  ol  order  mu  to  the  -  2. 
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ON  CERTAIN  RELAXATION  OSCILLATIONS: 

CONFINING  REGIONS, 

by  Peter  James  Ponzo  and  Nelson  Wax. 

Jul  64,  45p   CSL-R-228 

Coiteaot  DA28  043AMC00073E 

Unclassified  report 
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Descriptors:  (*Hannonic  analysis.  Nonlinear  differ- 
ential equations),  (*Nonlinear  differential  equations. 
Harmonic  analysis),  (*Differentlal  geometry.  Relaxation 
oscillators).  Numerical  analysis.  Series,  Functions, 
Taylor's  series.  Differential  equations. 

Relaxation  oscillations  described  by  the  generalized 
Lienard  equation  are  Investigated  in  the  phase  and  Lienard 
planes.   When  f(x),  g(x),  and  F(x)  -  integral  evaluated  from 
0  to  X  f(u)du  are  subject  to  certain  restrictions,  a  number 
of  analytic  curves  can  be  obtained  In  these  planes  which 
serve  as  bounds  on  solution  trajectories.    Piece-wise  con- 
nection of  such  bounding  curves  provide  explicit  annular 
regions  with  the  property  that  solution  trajectories  on  the 
boundary  of  an  annulus  move  to  the  interior  with  Increasing 
time,  t.   The  Poincare-Bendlxson  theorem  then  guarantees 
at  least  one  periodic  orbit  within  such  an  annulus.   It  is 
shown  that  the  periodic  orbits  which  are  Isolated  by  this 
means  are  unique  within  the  annultis,  hence  orbl tally  stable. 
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VARIATIONAL  PROBLEMS  WITH  STATE  VARUBLE 

INEQUALITY  CONSTRAINTS, 

by  Stiuirt  Dreyfus.   Jul  62,  9S^   P-2605 

Unclassified  report 

Descriptors:    (*Calculus  of  Tsriations.  Dynamic  pro- 
gramming). (♦Dynamic  programming.  Calculus  of 
variations),  (*Guided  missile  trajectories.  Optimiza- 
tion), ("Trajectories,  Aircraft),  Decision  theory.  In- 
equalities. Control,  Theory,  Equations,  Motion,  Nu- 
merical analysis.  Differential  equations,  Mathematical 
programming.  Operations  research. 

Contents: 

The  problem  of  Lagrai^  *n 

The  problem  of  Mayer 

Decision  variable  inequality  constraints 

State  variable  inequality  constraints 

Numerical  solution:  Successive  approximation  to  the 

problem 
Successive  approximation  to  the  solution 
The  numeribal  solution  of  an  unconstrained  problem 
The  bounded  brachistochrone  problem 
The  Hamilton-Jacobi  equation 
Terminal  conditions  for  multipliers. 


AD-603  734 
OTS  Prtces: 
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University  Coll.,  Cork  (Ireland). 

LINEAR  BOUNDARY-VALUE  PROBLEMS,  IH:   THE 

LAMBDA-METHOD  FOR  POLYGONAL  PLATES. 

Scientific  rept.  no.  1, 

by  Patrick  M.  Quinlan.    Apr  64.  47p 

Grant  AF  EOAR62  43 

AF06R  64  1294 

Unclassified  report 

Descriptors:   (*Boundary  value  problems.  Sheets), 
Geometric  forms,  Panels  (Structural),  Loading 
(Mechanics),  Deformation,  Integrals,  Green's  function. 
Simultaneous  equations.  Mathematical  analysis. 

Edge-functions  and  tlie  lambda-method  for  providing  a 
particular  integral  or  Greene's  function  are  combined  to 
formulate  the  necessary  simultaneous  equations  gover- 
ning the  bending  of  a  polygonal  plate,  with  or  without 
polygonal  holes,  under  a  wide  range  of  loadings  and 
boundary  conditions.    A  particular  feature  is  tiie  develop- 
ment of  the  computer-formula  i^jproach,  under  which  all 
cases  are  combined  in  a  single  formula  complete  with 
the  necessary  computer  indicators. 


AI>-603  739  DlT.    IS,  30 

OTS  Prices:  HC  $4.00/MF  $1.00 

Electronics  Research  Lab.,  Univ.  of  California,  Berkeley. 
THE  PROBLEM  OF  IDENTIFICATION  OF  DISCRETE- 
TIME  PROCESSES, 

Iqr  C.  A.  Galtteri.   27  Dec  63.  14^   ERL-63-19 
Grant  AF  AFOSR292  63 
AFOSR  64  1197 

Unolmasifled  report 

Descriptors:  (*Deci8ion  theory,  Mathematical  logic), 
(^Mathematical  logic.  Decision  theory),  (^Identification, 
Time),  Metamathematlcs,  Probability,  Game  theory. 
Statistical  processes.  Dynamic  programnting,  Dlflerenoe 
equations. 

A  logical  framework  is  proposed  within  which  the  problem 
at  identification  of  discrete-time  processes  may  be  defined 
in  a  precise  and  general  way.   The  general  solution  is  then 
derived  and  some  of  its  most  important  ^yplications  are 
discussed  in  some  detalL   The  report  is  essentially  divided 
in  three  parts.   In  the  first  a  well-defined  language  is  intro- 
duced in  order  to  be  able  to  state  the  problem  in  an  unequiv- 
ocal way.   The  basic  axioms  and  definitions  of  this  part  lead 
to  the  general  results  of  which  the  following  chapters  are 
q>eciallzed  applications.   In  the  second  part  the  problem  at 
identification  of  discrete-time  processes  is  specifically  in- 
troduced and  some  of  its  general  aspects  are  discussed. 
The  final  part  discusses  in  some  detail  a  number  of  speciflo 
cases  of  particular  importance.   Particular  attention  was 
given  to  the  problem  of  estimating  the  coefficients  of  a 
difference  equation.   It  is  shown  that  two  previously  proposed 
methods  of  solution  for  this  problem  may  be  considered  as 
approximations  of  the  method  proposed  in  this  report.   The 
numerical  solution  of  some  very  simple  examples  is  included 
for  purposes  of  illustration.  (Author) 
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NOTE  ON  THE  USE  OF  CHEBYSHEV  POLYNOMIALS 
FOR  INTEGRATION  OF  ORDINARY  DIFFERENTLVL 
EQUATIONS. 
Scientific  rept.  no.  4, 
by  L.  Moulin.   Jun  64.  29p  VKI-TN-18 
Grant  AF  EOAR63  39 
AFOSR  64  1293 

Unclassified  report 

Descriptors:   (*Differential  equations.  Integration), 
(♦Polynomials.  Numerical  methods  and  procedures), 
Taylor's  series.  Nonlinear  systems.  Equations, 
Mathematics. 

The  problem  of  obtaining  approodmate  solutions  to  ordi- 
nary differential  equations  is  discussed  with  reference 
to  methods  which  are  already  in  existence.   In  addition, 
the  possibility  has  been  considered  of  using  direct  ex- 
pansions in  Chebyshev  polynomials.   Tlte  analysis  Indi- 
cates that  such  a  method  compares  favourably  with 
other  methods,  and  may  offer  further  advantages.   R.is 
also  shown  that  its  application  can  also  be  easily  ex- 
tended to  the  case  of  non  linear  equations.  (Author) 
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Basel  Univ.  (Switzerland). 

APPUCATIONS  OF  VARIATION-DIMINISHING 
MATRICES;  A  GENERAL  RULE  OF  SIGNS;  STUDIES  ON 
THE  NEWTON-SYLVESTER  THEOREM. 
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Descriptors:  (^Numerical  analysis,  Polytiomials), 
(♦Iterative  methods.  Functions),  (♦Polynomials, 
Numerical  analysis).  Algebra,  Series,  Numbers, 
Sequences,  Theorems,  Matrix  algebra.  Equations, 
Switzerland. 

Contents: 

Bunge's  rule  of  signs 

A  complement  to  the  discussion  of  approximations  by 

algebraic  equations 
Generalizations  of  Laguerre's  approximation  method 
Result  on  Diophantine  approximations 
On  ErmakoTs  convergence  and  divergenoe  criteria 
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OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

CONCERNING  COMPOUND  RANDOMIZAtlON  IN  THE 

BINARY  SYSTEM,  1 

by  John  E.  Walsh.   Rev.  21  Jun  49,  12p  vIlO 

Unclassified  report 

Descriptors:   (•Set  theory,  Numbers),  (»Number  theory. 
Binary  arithmetic),  (♦Binary  arithmetla.  Number  theory). 
Sequences,  Probability,  Theorems. 


Considered  is  a  set  of  approximately  ranitom  binary 
digits  obtained  by  some  experimental  prooess.   This  paper 
outlines  a  method  of  compounding  the  digits  of  this  set  to 
obtain  a  smaller  set  of  binary  digits  wUah  is  much  more 
nearly  random.   The  method  presented  has  the  property 
that  the  number  of  digits  in  the  compounded  set  is  a  reason- 
ably large  fraction  (say  of  the  magnitude  1/3  or  1/4)  of 
the  original  number  of  digits.  U  a  set  of  -very  nearly  random 
decimal  digits  is  required,  this  can  be  obtained  by  first 
finding  a  set  of  very  nearly  random  binary  digits  and  then 
converting  tttese  digits  to  decimal  digits.   The  concept  of 
maximum  bias  is  introduced  to  measure  the  degree  of 
randomness  of  a  set  of  digits.   A  small  maximum  bias  shows 
that  the  set  is  very  nearly  random.   The  question  of  when  a 
table  of  approximately  random  digits  can  be  considered 

suitable  for  use  as  a  random  digit  table  is  investigated.   It 
ia  found  that  a  table  will  be  satisfactory  for  the  usual  types 
of  situations  to  which  a  random  digit  table  is  applied  if 
the  reciprocal  of  the  number  of  digits  in  the  table  is 
noticeably  greater  than  the  maximum  Uas  of  the  table. 
(Author) 
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RAND  Corp.,  Santa  Monica,  Calif. 

BRANCHING  PROCESSES, 

by  T.  E.  Harris.  Rev.  29  Jul  48.  37p   P-14 

Un^tasslfied  report 

Prepared  in  cooperatioa  with  Douglas  Ai^raft  Co.,  bic., 
Santa  Monica,  Calif.  i  i 

Descriptors:  (♦Stochastic  processes,  Mslthematlcal 
models),  (♦Mathematical  models,  Stoohactio  proc- 
esses). ProbabUity,  Statistical  functions,  StatUtical 
distributions.  Series.  Genetics.  PopulatlM. 

This  paper  is  concerned  with  a  simple  mathematical 
model  for  a  branching  stochastic  process.    Using  the 
language  of  family  trees  we  may  illustrate  the  process 
as  follows.   Tlte  probability  that  a  man  has  exactly   r 
eons  is  P  sub  r,  r  -  0,1,2,...   Each  of  his  sons  (who 
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together  make  up  the  first  generation)  has  tl>e  same 
probabilities  of  having  a  given  number  of  sons  of  his 
own;  Uie  second  generation  have  again  the  same  proba- 
bilities, and  so  on.    Let  /  sub  n  be  tiie  number  of  indi- 
viduals in  the  nth  generation.   The  probability  distri- 
bution of  Z  sub  n  is  studied. 


AD-603  800  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  CaUf. 

SOME  BOUNDED  SIGNIFICANCE  LEVEL  PROPERTIES 

OF  THE  EQUAL-TAIL  SIGN  TEST, 

by  John  E.  Walsh.   Rev.  3  Jan  51,  l'^   P-13 

Unclassified  report 

Descriptors:  (*Statistical  tests,  Popalation 
(Mathematics)),  (♦PopulaUon  (Mathematics),  Statistical 
tests).  Measure  theory.  Probability,  Statistical  analysU. 

The  purpose  of  this  paper  was  to  investigate  under 
what  generalized  conditions  the  equal-tail  sign  test  for 
the  median  is  a  satisfactory  approximation  to  the 
corresponding  generalized  test  in  the  sense  that  the 
significance  levels  are  nearly  the  saime.    It  was  found  that 
the  significance  levels  of  the  two  tests  are  approximately 
equal  for  a  wide  variety  of  situations  if  the  number  of 
observations  is  not  large.   This,  from  the  viewpoint  of 
significance  level,  the  equal-tail  sign  test  for  the  median  is 
an  idealization  which  represents  a  sufficiently  accvtrate 
approximation  to  the  test  of  Interest  for  many  practical 
cases.   This  significance  level  stabiUty,  combined  with  its 
other  favorable  properties,  suggests  that  the  equal-tail 
sign  test  be  seriously  considered  for  application  wlienever 
the  population  median  is  to  be  tested  on  the  basis  of  a 
small  number  of  observations.   Corresponding  confidence 
Interval  properties  are  also  derived. 
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A  NOTE  ON  THE  NUMERICAL  PROBLEM  OF  MATRIX 

INVERSION, 

IV  W.  B.  White.    19  Jul  48.  4p   P-31 

Unclassified  report 

Descriptors:  (•Matrix  algebra.  Numerical  methods 
and  procedures),  (♦Numerical  methods  and  procedures, 
Matrix  algebra).  Determinants,  Simultaneous  equations. 
Equations. 

The  present  method  for  obtaining  the  Inverse  of  a  matrix 
is  essentially  an  extension  of  Grout's  method  for  solving 
a  system  of  simultaneous  linear  equations  and  involves 
three  basic  operations. 
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BAYES  AND  MINIM  AX  SOLUTIONS  OF  SEQUENTIAL 

DECISION  PROBLEMS. 

by  K.  J,  Arrow,  D.  Blackwell,  and  M.  A.  Girshick. 

30  Aug  48.  60p   P-37 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproditction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Sequential  analysis.  Decision  theory). 
(•Decision  theory.  Sequential  analysis).  Probability, 
Costa.  Statistical  functions.  Optimization.  Convex  sets. 
Sampling.  Game  theory. 
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ON  THE  THEORY  OF  AGE-DEPENDENT  STOCHASTIC 

BRANCHING  PROCESSES, 

by  Richard  Bellman  and  Theodore  Harris. 

Rev.  M  Jul  50,   47p    P-38 

Unclassified  report 

Expansion  of  results  announced  in  Proceedings  of  the 
National  Academy  of  Sciences,  VoL  34  (1948)  pp.  601-604. 

Descriptors:   (*Stochastic  processes.  Transformations), 
(•Transformations,  Stochastic  processes).  Statistical 
processes.  Particles,  Phase  studies.  Probability, 
Statistical  functions.  Integral  equations.  Theorems. 

The  following  problem  which  is  of  possible  biological, 
chemical  and  physical  interest  is  investigated.   A  particle 
existing  at  time  t  sub  1  -  0  is  assumed  to  have  probabilities 
q  sub  n  >or  =0,  of  being  transformed  into  n  similar  particles 
at  some  random  time  t  >  0.   Assume  that  a  start  is  made  with 
a  single  particle  at  t  =  0.   Under  the  hypothesis  that  any 
particle  has  a  life-length  probability  distribution  Independent 
of  its  time  of  birth  and  of  the  number  of  other  particles 
existing  at  this  time,  the  problem  is  to  determine  the 
probability  distribution  of  Z(t),  the  number  of  particles  in 
existence  at  time  t.   The  problem  is  restricted  as  far  as 
detailed  exposition  goes,  to  the  special  case  where  only 
binary  transformations  occur;  that  is,  one  particle  can  be 
transformed  only  into  two  others.   This  is  the  most  im- 
portant case  biologically,  and  the  methods  employed  to 
deal  with  this  case  are  easily  extended  to  deal  with  the 
general  case  with  n-ary  transformations. 
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SOME  BOUNDED  SIGNIFICANCE  LEVEL  TESTS  OF 

WHETHER  THE  LARGEST  OBSERVATIONS  OF  A  SET 

ARE  TOO  SMALL. 

Preliminary  rept., 

by  John  E.  WaUh.   13  Oct  48,   3p  P-42 

Unclassified  report 

Descriptors:  (^Statistical  tests,  Population  (Mathe- 
matics), Sampling,  Analysis  of  variance.  Power, 
Functions. 
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SOME  TESTS  OF  THE  RANDOJOJESS  OF  A  MILLION 

DIGITS, 

by  Bemice  Brown.    19  Oct  48,  22p   P-44 

Unclassified  report 

Descriptors:  (*SampIing,  Numbers),  (•Probability, 
Numbers),  Electromagnetic  pulses.  Pulse  counters. 
Analog-to-digital  converters,  Distribution,  Statistical 
analysis,  Mathematics. 

The  randomness  of  a  table  of  a  million  digits  produced 
by  a  random  digit  generator  was  examined  by  E4>plying 
four  tests.   The  four  tests  were:   (1)  Frequency  test, 
(2)  Poker  test,  (3)  Serial  test  and  (4)  Run  test.   The  com- 
plete table  of  a  million  digits  was  subjected  to  the  first 
two  tests.   The  last  two  tests  were  applied  to  a  sample 
of  50,000  digits  from  the  table.    All  computations  were 
accomplished  by  means  of  I.  B.  M.  equipment.   There 
was  no  evidence  of  any  unusual  divergence  from  the 
theoretical  expectations  in  any  of  the  tests.   It  would  be 
difficult  to  construct  a  series  of  digits  which  would  suc- 


ceed in  eviidipg  all  four  of  these  tests.   The  examination 
of  the  mUllon  digits  did  not  reveal  any  b<as.    There  was 
nothing  to  indicate  that  the  digits  were  not  being  pro- 
duced with  equal  probabilities.   (Author) 
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ISOMORPHISM  OF  GAMES,  AND  STRATEGIC 

EQUIVALENCE, 

by  J.  C.  C.  McKinsey.     22  Nov  48,  41p    P-47 

Unclassified  report 

Descriptors:  (•Game  theory.  Mapping  (Transforma- 
tions)), (•Mapping  (Transformations),  Game  theory). 
Set  theory.  Functions,  Theorems. 

The  paper  is  concerned  with  the  notion  of  strategic 
equivalence  in  the  theory  of  games.    The  intuitive  notion  of 
strategic  equivalence  is  rather  vague;  but  It  nevertheless 
happens  to  be  sufficiently  sharp,  that  a  precise  mattte- 
matical  condition  A  can  be  specified,  which  is  intuitively 
recognized  to  be  necessary  for  strategic  equivalence,  and 
a  precise  matltematical  condition  B,  which  Is  intuitively 
recognized  to  be  sufficient.   It  turns  out,  however,  that  B 
is  a  consequence  of  A:  so.  In  actuality,  it  can  be  said  that 
A  (or  B)  is  a  necessary  and  sufficient  condition  for  stra- 
tegic equivalence.    Attention  will  be  devoted  mainly  to  a 
detailed  proof  that  A  implies  B.   Tlie  paper  falls  into 
three  sections.    In  the  first  section  tlie  important  notions 
wliich  will  be  used  are  introduced,  and  some  arguments 
of  an  intuitive  sort  are  given.    In  the  second  section, 
some  lemmas  of  an  algebraic  or  function  theoretic  na- 
ture wttich  are  to  be  used  subsequently  are  established. 
The  last  section  contains  the  theorems  wkich  establish 
the  desired  relation  between  A  anfl  B.    (Author) 
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SOLUTIONS  OF  DISCRETE.  TWO-PERSON  GAMES, 
by  L.  S.  Sbapley,  S.  Karlln,  and  H.  F.  Bohnenblust. 
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Unclassified  report 

Descriptors:  (•Game  theory.  Matrix  algebra), 
(•Matrix  algebra.  Game  theory).  Set  theory.  Convex 
sets.  Geometry,  Determinants,  Algebra,  Inequalities, 
Dynamic  programming. 

This  paper  proposes  to  Investigate  the  structure^  of 
solutions  of  discrete,  zero-sum,  two-person  games. 
For  a  finite  game-matrix  it  is  well  known  that  a 
solution  (i.e.,  a  pair  of  frequency  distributions  describing 
the  optimal  mixed  strategies  of  the  two  players)  always 
exists.    Moreover,  the  set  of  solutions  is  known  to  be  a 
convex  polyhedron,  each  of  whose  vertices  corresponds  to 
a  sulHnatrix  with  special  properties.   In  Part  I  of  the 
paper  a  fundamental  relationship  between  the  dimensions 
of  the  sets  of  optimal  strategies  is  proven,  and  devote 
particular  attention  to  the  set  of  games  whose  solutions 
are  unique.   Part  II  solves  the  problem  of  constructing 
a  game-matrix  with  a  given  solution.   A  number  of 
examples  and  geometrical  arguments  are  interspersed  to 
illustrsUe  the  theory,  and  Pari  in  describes  the  solutions 
of  some  matrices  with  special  diagonal  properties. 
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SOME  NON- PARA  METRIC  TESTS  OF  WHETHER  THE 
LARGEST  OBSERVATIONS  OF  A  SET  ARQ  TOO  LARGE 
OR  TO  SMALL, 
by  John  E.  Walsh.    Rev.  27  Feb  SO,  lOp,  P44l 

Unclassified  report 

Descriptors:  (*Stati8tical  tests.  Population  (Mathe- 
matics)), (•Population  (Mathematics),  Statistical  tests). 
Set  theory.  Measure  theory.  Probability,  jNumber  tlieory. 
Inequalities,  Functions. 


Considered  is  a  large  number  n  of  observations  which 
are  statistically  independent  and  drawn  from  continuous 
symmetrical  populations.    This  paper  presents  some  non- 
parametric  tests  of  whether  the  r  largest  observations  of 
the  set  are  too  large  to  l>e  consistent  with  the  hypothesis  that 
these  populations  have  a  common  mediam  value.   Tests  of 
whether  the  r  largest  observations  are  to  4aiall  to  be  coo- 
aistent  with  this  hypothesis  are  also  considered.   Here  r  is 
a  given  integer  which  is  dependent  of  n.   Subject  to  some 
weak  restrictions,  it  is  shown  that  the  signtificance  level  of 
a  test  of  the  type  presented  tends  to  a  value  alpha  as  n 
increases.   For  no  admissible  value  of  n,  however,  does 
the  significance  level  of  this  test  exceed  2  alpha.   If 
whether  the  largest  observations  are  too  large  is  considered, 
tests  with  values  of  a  suitaUe  for  significance  levels  can 
be  obtained  for  r  >  4.   Values  of  a  suitable  for  significance 
levels  can  be  obtained  for  any  value  of  r  if  whether  tlie 
largest  observations  are  too  small  is  investigated  (n  large). 
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SOME  ESTIMATES  AND  TESTS  BASED  O^THE  r 

SMALLEST  VALUES  IN  A  SAMPLE, 

by  John  E.  Walsh.    Rev.  24  Feb  50,   6p   Pt(5 

Unclassified  report 

To  be  presented  in  person  at  the  Annual  Mooting  of  the 
Institute  of  Mathematical  StaUstics  at  Nevij  York  City, 
December  27-30,  1949. 

Descriptors:  (•StaUsUcal  teste,  PopulatiUi  (Mathe- 
matics)), Sampling,  Statistical  analysis,  ifbeorems. 

A  situation  where  only  tlie  r  smallest  valups  of  a  sample 
of  size  n  are  available  is  considered.   Thlia  paper  in- 
vestigates tiie  case  where  n  is  large  and  r  ts  of  the  form 
pn  >  0  square  root  of  n.    Properties  of  soaie  well  known 
estimates  and  tests  of  the  100p%  population  point  (based 
on  statistics  of  the  type  used  for  the  sign  test)  are  in- 
vestigated.   If  the  sample  is  from  a  normal  population, 
these  non-parametric  results  have  high  efficiencies  for 
small  values  of  p  (at  least  95%  If  p  <  or  =  1/10). 
Asymptotically  'best'  estimates  and  teste  of  the  popula- 
tion percentage  pointe  are  derived  for  the  case  where 
the  population  variance  Is  known.   The  retalte  of  the 
paper  have  application  in  the  field  of  life  testing. 
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GAMES  WITH  CONTINUOUS,  CONVEX  PAT -OFF, 
by  H.  F.  Bohnenblust,  S.  Karlln,  and  L.  S.Shapley. 
Rev.  12  Aug  49,    20p   P-66  , 

Unclassified  report 

Descriptors:  (*Game  theory,  Functions)^  (•Funotioos, 
Game  titeory).  Convex  sete.  Decision  theory. 
Economics,  Probability,  Distribution. 
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In  the  'normal  form'  of  a  two-person,  zezt^Bxan  game, 
as  the  theory  has  been  set  forth  by  von  Neumann,  there 
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are  just  two  moves.   They  are  the  choices  of  strategy^ 
made  simultaneously  by  each  player.   One  player  is  then 
required  to  pay  to  the  other  an  amount  (positive  or 
negative)  determined  by  the  pay-off  function,  which  is  a 
function  only  of  the  strategy-choices.   The  tlieory  is  best 
Icnown  at  present  for  games  in  wliich  the  number  of 
strategies  available  to  each  player  is  finite.   This  paper 
will  e^qilore  a  rather  special  class  of  games  in  which  the 
strategies  of  one  player  form  a  compact  and  convex 
region  B  of  finite-dimensional  Euclidean  space,  while 
those  of  the  other  form  an  arbitrary  set  A.   (Autlior) 
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ITERATES  OF  FRACTIONAL  ORDER, 
by  Rufus  Isaacs.    12  Apr  49,  rev.  3  Nov  49, 
13p   P-73 

Unclassified  report 

Descriptors:   (*Iterative  methods,  Topology), 

(•Topology,  Iterative  methods).  Mapping  (Transformations), 

Functions,  Algebraic  topology. 

This  paper  is  concerned  with  the  following  question:  Let 
E  be  any  space  whatever.   g(x)  is  a  function  mapping  E  into 
E.   When  does  there  exist  a  function  f(x),  of  the  same  type, 
such  that  f(f(x))  =  g(x). 
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SOME  APPLICATIONS  OF  A  THEOREM  ON  CCWVEX 

FUNCTIONS, 

by  S.  Karlln  and  L.  S.  Shapley.  18  Apr  49,  lOp   P-74 

Unclassified  report 

Descriptors:  (•Functtons,  Theorems),  (•Convex  sete. 
Theorems),  Set  theory.  Projective  geometry.  Spheres, 

This  paper  presente  several  applications  of  the  theory 
developed  elsewhere  (AD-603  820).    The  results  estab- 
lished here  depend  upon  a  fundamental  theorem  on  convex 
functions,  previously  used  in  relation  to  the  Theory  of 
Games.   Certain  extensions  of  Helly's  theorem,  approxi- 
mation and  fitting  results,  and  covering  theorems  for  the 
n  dimensional  unit  sphere  are  obtained.    All  these  are 
intrinsically  connected  with  one  another.   The  auttiors 
believe  they  possess  independent  interest.    (Author) 
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SOME  NOTES  ON  COMPUTATION  OF  GAMES 

SOLUTIONS, 

by  George  W.  Brown.  25  Apr  49,  7p  P-78 

Unclassified  report 

Descriptors:  (•Game  theory.  Matrix  algebra),  (•Matrix 
algebra.  Game  theory).  Differential  equations.  Differ- 
ence equations.  Linear  programming. 

This  paper  presents  some  dynamical  systems  whose 
steady  stete  solutions  yield  solutions  to  a  discrete  game 
matrix.   First  a  few  systems  of  differential  equations  for 
the  case  of  a  symmetric  game,  then  some  more  or  less 
related  systems  of  difference  equations  for  digital  compu- 
tetion  are  considered.    Finally,  a  representation  of  the 
linear  programming  problem  as  a  symmetric  game  is 
given.   This  representation  serves  also  to  represent 
asymmetric  games  in  symmetric  form.    (Author) 
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NOTES  ON  THE  SOLUTION  OF  LINEAR  SYSTEMS 

INVOLVING  INEQUALITIES, 

by  George  W.  Brown.   3  Oct  49,   8p   P-78-B 

Unclassified  report 

Descriptors:  (*Inequalities,  Linear  systems),  Game 
theory,  Matrix  algebra.  Geometry,  Numerical  analysis. 

The  problem  of  minimizing  a  linear  function  is 
considered. 
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ON  THE  POWER  FUNCTION  OF  THE  'BEST*  t-TEST 
SOLUTION  OF  THE  BEHRENS-FISHER  PROBLEM, 
by  John  E.  Walsh.    Rev.  20  Jun  49,   4p   P-80 

Unclassified  report 

Descriptors:  ('Statistical  tests,  Distribution  theory). 
Population  (Mathematics),  Analysis  of  variance. 
Sampling,  Power,  Functions. 

The  Behrens- Fisher  problem  is  concerned  with 
significance  tests  for  the  difference  of  the  means  of  two 
normal  populations  when  the  ratio  of  the  variances  of  the 
populations  is  unknown. 
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SOME  TWO-PERSON  GAMES  INVOLVING  BLUFFING, 

by  Richard  Bellman  and  David  Blackwell. 

18  May  48,  rev.  19  Jul  49,    lip   P-84 

Unclassified  report 

Descriptors:   (♦Game  theory.  Decision  making), 
(♦Decision  making.  Game  theory).  Statistical  functions, 
ProbaUUty,  Mathematical  logic. 

A  systematic  theoretical  treatment  of  a  two-person  zero- 
sum  poker  game  is  presented. 


LARGE  SAMPLE  TESTS  AND  CONFIDENCE 

INTERVALS  FOR  MORTALITY  RATES, 

fay  John  E.  Walsh.    8  Aug  49,  rev.  24  Oct  49,  12p 

P-86 

Unclassified  report 

Descriptors:  (♦Life  span.  Probability),  (♦Sampling. 
SUtistical  tests),  (♦Statistical  analysis.  Probability), 
Statistical  data.  Economics,  Factor  analysis. 

In  computing  mortality  rates  from  Insurance  data,  the 
unit  at  measurement  use<^  is  frequently  based  on  number  of 
policies  or  amount  of  Insurance  rather  than  on  lives.   Then 
the  death  of  one  person  may  result  in  several  units  of 
'death'  with  respect  to  the  investigation:  moreover,  the 
number  of  units  per  individual  may  vary  noticeably.   Thus 
the  usual  large  sample  methods  of  obtaining  significance 
tests  and  confidence  intervals  for  the  true  value  of  the 
mortality  rate  are  not  applicable  to  these  situations.   If 
the  number  of  units  associated  with  each  person  in  the 
investigation  were  known,  accurate  large  sample  results 
could  be  obtained;  however,  determination  of  the  number 
of  units  associated  with  each  individual  would  require 
an  extremely  large  amount  of  work.    The  article  presents 
some  valid  large  sample  tests  and  confidence  intervals 
for  the  mortality  rate  which  do  not  require  much  work  and 
are  reasonably  efficient.    More  general  situations  are 
also  considered.    (Author) 
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ON  THE  POWER  FUNCTION  OF  TESTS  OF  PERCENT- 
AGE POINTS  BASED  ON  THE  NON-CENTRAL 
t-STATISTIC, 
by  John  E.  Walsh.   Rev.  8  Nov  49,  4p  P-91 

[  Unclassified  report 

Descriptors:  (♦Statistical  tests.  Statistical  functions). 
Population  (Mathematics),  Equations. 

The  note  considers  the  power  function  of  one-sided  testa 
of  the  100  Beta  %  point  of  a  normal  population  which  are 
based  on  the  non-central  t-statlstlc.   By  combining  two 
approximations  given  by  Johnson  and  Welch,  an  approximate 
expression  for  the  power  function  is  obtained  which  has 
d«9irable  properties  from  the  viewpoint  of  power  function 
comparisons.   Use  of  this  approxlmaUoo  is  illustrated 
by  several  examples.    (Author) 
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ON  A  THEOREM  OF  VILLE, 
by  H.  F.  Bohnenblust  and  S.  Karlin. 
27  Miqr  49,    9p   P-85 


Unclassified  report 


Descriptors:   (♦Game  theory.  Convex  sets),  (♦Convex 
sets.  Game  theory).  Topology.  Functional  analysis. 
Theorems. 

Among  the  several  procedures  which  lead  to  the  existence 
of  the  value  of  a  discrete  two  persons,  zero  sum  game  - 
one  is  based  on  a  theorem  of  Ville  and  another  one  is  based 
on  a  fix  point  theorem  of  Kakutani.   In  the  present  paper 
these  two  theorems  are  extended  under  certain  cooditlons 
to  infinite  dimensional  spaces.   The  results  are  useful  tools 
In  the  theory  of  non-discrete  games. 
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SOME  COMMENTS  ON  THE  EFFICIENCY  OF 

SIGNIFICANCE  TESTS, 

by  John  E.  Walsh.    29  Jul  49,    lip   P-92 

UncUssified  report 

Descriptors:  (♦Statistical  tests.  Effectiveness), 
Analysis  of  variance.  Equations,  Functions.  Sampling, 
Population  (Mathematics). 

The  paper  investigates  the  power  function  liiq>llcatlons 
of  the  estimate  metl>od  of  rtwfining  the  efflci«u^  of  a  test 
for  several  special  cases  where  uniformly  most  powerful 
tests  exist. 
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by  M.  Dresber,  S.  Karlin,  and  L.  S.  Shapif|r. 
Rev.  13  Apr  50,   29p  P-100 

Uncinssified  report 

Descriptors:  (♦Game  theory,  PolynomiaU),  (♦Poly- 
nomials, Game  theory),  Functloos,  ConvIeK  sets. 
Geometry,  Theorems. 

A  basis  la  laid  In  this  paper  for  a  theory  it  two-person 
zero-sum  games  in  which  the  payoff  is  a  polynomial 
function  P(x,y)  of  the  two  strategy  variabtos  x  and  y,  the 
latter  taking  their  values  from  closed.  OD^«-dimen8lonal 
intervals. 
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ON  A  GENERAUZATION  OF  THE  BEHHi^S-FISHER 

PROBLEM. 

by  John  E.  Walsh.    12  Sep  49,  rev.  16  No 

Up   P-102 

Unqlassified  report 
I 
Descriptors:  (♦Statistical  tests,  PopulatiM  (liatbe- 
matlca)),  (♦Population  (Mathematics).  StatisUcal  teats). 
Analysis  of  variance.  Power,  Functions,  Sampling. 

This  paper  considers  a  generalization  at  tke  Behrens- 
Piaber  problem  which  appears  to  be  apprtudmated  by 
many  practical  situations.   A  solution  is  f  resented  for  the 
generalized  situation  and  some  efficiency  properties  of 
this  solution  are  investigated.   (Author) 
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METHCX>S  OF  SOLUTION  IN  GAME  THEORY, 

by  Melvln  Dreaher.   29  Jul  49,   3p  P-103 

Unclassified  report 

LeglbUlty  of  this  document  Is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Game  theory.  Matrix  algMira),  (♦Matrix 
algebra.  Game  theory).  Probability,  Equations, 
Matliematical  prediction.  Iterative  methods.  Poly- 
nomials, Optimization,  S-Matrix. 
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TOTAL  RECONNAISSANCE  WITH  TOTAll 
COUNTERMEASURBS:    SIMPLIFIED  MODEL, 
by  Seymour  Sherman.   5  Aug  49,  3p   P-lOd 

Undlasslfied  report 

Descriptors:  ('Game  tlieory,  CounterntOasures), 
(♦Mathematical  models.  Game  theory),  Mector  analysis. 
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CONCERNING  THE  EFFECT  OF  SMALL  CORRELATKW 
ON  CERTAIN  LARGE  SAMPLE  TESTS  AND  CONFI- 
DENCE INTERVALS  FOR  THE  MEAN, 
Iqr  John  E.  Walsh.    17  Nov  49,   8p   P-112 

Une)aBsified  report 
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Descriptors:   (♦Sampling,  Correlation  techniques), 
(♦Statistical  tests,  Samplii^,  SUtistical  analysis. 

Most  of  ttie  well  known  significance  tests  and  confideaoe 
intervals  for  the  population  mean  are  based  on  the       J 
assumption  of  a  random  sample.   The  paper  considers 
how  the  significance  levels  and  confidence  coefficienU  of 
a  commonly  used  class  of  these  tests  and  Intervals  are 
changed  when  the  random  sample  requirement  is  violated 
and  the  number  of  observations  is  large.    It  is  found  that 
tlie  Introduction  of  even  a  slight  amount  of  correlation 
can  result  in  a  substantial  significance  level  and  confi- 
dence coefficient  change.   Thus  ttUs  class  of  tests  and 
confidence  intervals  would  seem  to  be  of  questionable 
practical  value  for  large  seU  of  observations.    For  two 
types  of  situations  of  practical  interest,  methods  are 
outlined  for  obtaining  large  sample  tests  and  confidence 
intervals  for  the  mean  which  are  not  sensitive  to  the 
presence  of  correlation.   These  resulU  are  as  efficient 
(asymptotically)  as  the  tesU  and  intervals  they  replace 
and  are  applicable  to  the  general  situation  where  the 
ohservations  are  not  from  the  same  population.   (Author) 
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HISTORY  OF  RAND'S  RANDOM  DIGITS,  SUMMARY, 

by  George  W.  Brown.  Jun  49,  6p  P-113 

Unclassified  report 

Descriptors:   (♦Probability.  Numbers),  (♦Numbers. 
Probability).  Pulse  generators,  F>ulse  counters.  Electro- 
magnetic pulses,  Analog-to-dlgital  converters,  Statistical 
analysis. 

Experimental  probability  problems,  in  connection  with 
a  diversity  of  applications,  led  to  a  desire  for  a  large  supply 
of  random  digits,  of  sufficiently  high  quality  so  that  the  user 
wouldn't  have  to  question  whetlier  they  were  good  enough 
for  his  particular  application  in  the  case  at  every  different 
application.   A  random  frequency  pulse  source  was  gated 
hy  a  constant  frequency  pulse,  about  once  a  second,  provid- 
ing on  the  average  about  100,000  pulses  in  one  second. 
Pulse  standardization  circuits  passed  the  pulses  to  a  five 
place  binary  counter,  so  that  in  principle  the  machine  is 
like  a  roulette  wheel  with  32  positions,  maldng  on  the 
average  about  3000  revolutions  on  each  turn.   A  binary  to 
decimal  conversion  was  used,  throwing  away  12  of  the  32 
positions,  and  the  resulting  random  digit  was  fed  to  an 
L  B.  M.  punch,  yielding  punched  card  tables  of  random 
dlglto.   A  detailed  analysis  of  the  randomness  to  be  e}q|>ected 
from  such  a  machine  was  made  by  the  designers  and 
Indicated  that  the  machine  should  yield  very  high  quality 
output.  (Author) 
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A  LARGE  SAMPLE  t-STATISTIC  WHICH  IS 

INSENSITIVE  TO  NON-RANDOMNESS, 

by  John  E.  Walsh.  Rev.  8  Aug  50,  lOp   P-129 

Unclassified  report 

Descriptors:  (♦Statistical  tests.  Statistical 
distributions),  (♦Sampling.  Statistical  tesU),  Statistical 
analysis.  Population  (Mathematics),  Distrlbutioii  theory. 
Analysis  of  variance.  Theorems,  Inequalities. 

Most  of  the  well  known  significance  tests  and  confidence 
intervals  for  the  population  mean  are  based  on  the  assunq)- 
tion  of  a  random  sample.   This  paper  considers  how  the 
significance  levels  and  confidence  coefficients  of  the 
commonly  uised  class  of  tests  and  Intervals  baaed  on  the 
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stuKlard  Student  t- statistic  are  changed  when  the  random 
sample  requirement  is  violated  and  the  number  at 
observations  is  large.   It  is  found  that  even  a  slight 
deviation  from  the  random  sample  situation  can  result  In 
a  substantial  significance  level  and  confidence  coefHdeat 
change.   Thus  this  class  of  tests  and  confidence  intervals 
would  seem  to  be  of  questionable  practical  value  for 
large  sets  of  observations.    Large  sample  tests  and 
confidence  intervals  for  the  mean  which  are  not  sensitive 
to  the  random  sample  requirement  are  obtained  for  a 
situation  of  practical  interest  by  development  of  a  special 
type  of  t- statistic.   These  results  are  as  efficient 
(asymptotically)  as  those  based  on  the  standard  t- statistic 
for  the  case  of  a  random  sample.    (Author) 
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A  CLASS  OF  INTEGRAL  EQUATIONS, 

by  Richard  Latter.    1  Mar  50.  9p   P-130 

Unclassified  report 

Descriptors:  (^Integral  equations.  Mathematics), 
Functions,  Integrals,  Polynomials,  Integral  transforms. 

Solutions  for  three  types  of  integral  equations  were 
found  by  abdication  of  the  Wiener-Hopf  technique. 
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ON  GAMES  OF  TIMING, 

by  Max  gtiiffm.n.    6  Sep  49,  39p  P-131     r 

Unclassified  report 

Descriptors:  (*Game  theory.  Time).  Integral  equations. 
Differential  equations.  Linear  systems.  Optimization. 
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SOME  TEST  FOR  COMPARING  PERCJENTAGE  POINTS 
OF  TWO  ARBITRARY  CONTINUOUS  POPULATIONS, 
by  A.  W.  Marshall  and  John  E.  Walsh,   rev.  2  Aug  50, 
14   P-133 

Unclassified  report 

Descriptors:  (^Population  (Mathematics),  Statistical 
tests),  (*Statistical  tests.  Population  (Mathematics)), 
(•Sampling.  Statistical  tests).  Probability,  StattsUcal 
functions.  Acceptability.  Statistical  analysis. 

Samples  are  considered  from  two  continuous  populations, 
the  first  with  unique  100  alpha  %  point  theta  sub  alpha,  the 
second  with  unique  100  beta  %  point  phi  sub  beta.   The  two 
populations  are  not  necessarily  the  same  or  even  related. 
Ttds  paper  presents  some  easily  applied  significance 
tests  for  theta  sub  alpha  -  phi  sub  beta  which  are  approxi- 
mately valid  for  moderate  and  large  sized  samples.   The 
exact  significance  level  of  a  test  is  not  known  but  its  value 
is  determined  within  reasonably  close  limits.   Efficiency 
properties  of  these  tests  are  investigated  for  the  special 
case  of  normal  populations  with  known  ratio  of  variances. 
The  tests  are  found  to  be  reasonably  efficient  if  alpha 
and  beta  are  not  too  large  or  too  small.   Since  these  tests 
are  often  valid  for  moderate  as  well  as  large  sized 
samples,  they  may  be  d  practical  value.   (Author) 


AD-603  876  Div.    IS 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

ON  A  THEOREM  OF  DOOB, 

by  T.  E.  Harris.   17  Ap^  SO,  lOp  P-139 

Unclassified  report 

Descriptors:  (*StatlBtlcal  functions.  Distribution  theory), 
(•Statistical  processes.  Theorems),  Populatloo  (Mathe- 
matics), Monte  Carlo  method.  Stochastic  processes. 
Series. 

This  note  gives  a  justtflcation  for  the  Interchange  of 
HmtHng  processss  required  In  Doob's  'heuristic'  approach 
to  the  Kolmogorov  limiting  distribution  of  the  maximum 
deviation  between  a  theoretical  and  an  empirical  distri- , 
bution  function.    (Author) 
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SOLUTIONS  OF  GAMES  BY  DIFFERENTIAL 

EQUATIONS, 

by  G.  W.  Bif  n  and  J.  von  Neumann.    19  Apr  SO,  12p 

P-143 

Unclassified  report 

Descriptors:  (*Game  theory.  Differential  equations), 
(•Differential  equations.  Game  theory).  Matrix  algebra. 
Probability.  Equations,  Mathematical  prediction. 
Digital  systems.  Analog  systems.  Digital  computers. 

A  new  proof  for  the  existence  of  a  value  and  of  good 
strate^es  for  a  zero-simi  two-person  game  is  given. 
This  proof  seems  to  have  some  interest  because  of  two 
distinguishing  traits:    (a)  although  the  theorem  to  be 
proved  Is  of  an  algebraical  nature,  a  very  simple  proof 
obtains  by  analytical  means;  and  (b)  the  proof  Is  con- 
structive in  a  sense  that  lends  itself  to  utilization  when 
actually  computing  the  solutions  of  specific  games.   The 
procedure  could  be  mechanized  with  relative  ease,  both 
for  digital  and  for  analogy  methods.    In  the  latter  case 
it  is  prot>ably  much  less  sensitive  to  the  precision  of 
the  equipment,  than  the  somewhat  related  problem  of 
linear  equatfon  solving  or  matrix  Inversion.   (Author) 
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SOME  MATHEMATICAL  MODELS  FOR  BRANCHING 

PROCESSES 

by  T.  E.  HairU.   rev.  14  Jun  50,  5^   P-152 

Unclassified  report 

Descriptors:  (* Mathematical  models.  Stochastic 
processes),  (*Stochastic  processes.  Mathematical 
models).  Measure  theory.  Probability,  Iterative  pro- 
cedures. Statistical  processes. 

This  paper  considers  a  number  of  stochastlo  processes 
which  have  been  used  as  models  for  branching  phenomena. 
Particular  concern  was  given  to  Hmiting  theorems  and 
limiting  distributions  giving  the  behavior  of  the  systems 
studied  after  long  periods  of  time.  One  pattern  recurs 
often  enough  to  mtjce  the  following  statement  plausible, 
although  a  general  mathematical  formulation  has  not  beer 
glTeo. 
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AN  ITERATIVE  METHOD  OF  SOLVING  A  GAME, 

by  Julia  Robins<m.    1  Jun  50,  lOp  P-154 

Undlasslfled  report 

Desortptors:  (•Game  theory,  Itarattve  netbods). 
Probability,  Matrix  algebra.  ' 


b  the  paper,  demonstratlOD  Is  made  of  thb  validity  of  an 
Iterative  procedure  suggested  by  George  W.  Brown  for  a 
two-person  game.   This  method  corresponds  to  each 
player  choosing  in  turn  the  best  pure  strategy  against  the 
aootunulated  mixed  strategy  of  his  opponent  up  to  then. 
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SOME  BOUNDED  SIGNIFICANCE  LEVEL  TESTS 

FOR  THE  MEDL\N, 

by  John  Walsh.   16  Jun  50,  1^  P-156 

ilfled  report 
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Descriptors:  (*Statistlcal  tests.  SUtistlCsl  analysU), 
Population  (Mathematics). 

In  practice  it  is  often  permissible  to  assume  that  the 
observations  of  a  set  are  statistically  independent  and  from 
continuous  populations  with  a  common  median.   Then  the 
population  median  can  be  investigated  by  using  the  sign 
test.    For  small  mmibers  of  observations,  however,  the 
Sign  test  does  not  furnish  very  many  suitable  significance 
levels.   Also,  some  of  the  sij^  tests  with  suitable  sig- 
nificance levels  are  not  very  efficient.    The  note  presents 
sonte  tests  whose  significance  levels  are  only  approxi- 
mate but  cover  a  wide  range  of  suitable  values.   The  sig- 
nificance levels  of  these  tests  are  exactly  determined  if 
the  populations  are  symmetrical;  they  are  bounded  other- 
wise.  Some  of  these  bounded  sigaificancc  level  tests  have 
high  efficiencies.   (Author) 
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EXPECTATIONS,  POSITIVE  TRANSFORMATIONS  AND 

TAUBERIAN  THEOREMS, 

by  Richard  Bellman  and  Theodore  E.  Hatris. 

20  Jun  SO.  28p   P-158 

Unclassified  report 

Descriptors:  (*Mathematical  prediction^  Theorems), 
(•Transformations  (Mathematics),  Matrix  algebra), 
(•Series,  Theorems),  Probability,  Integral  transforms. 
Number  theory.  Differential  equations.  Vector  analysis. 
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SOME  STATISTICAL  PROBLEMS  CONNlCTED  WITH 

STOCHASTIC  PROCESSES, 

by  T.  W.  Anderson  and  D.  A.  Darling. 

14  Aug  50,   22p   P-169 

Uotslasslfled  rflfiort 

Descr^itors:  (*Stooba8tlo  processes.  F«notlons), 
Statistical  distributions.  Statistical  analysis,  ProbabUtty. 

The  statistical  problem  treated  is  that  of  testing  the 
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hypothesis  that  a  sample  of  n  Independent,  Identically 
distributed  random  variables  have  the  ccHnmon  oontUiuous 
distribution  function  F(]4  ,  specified  In  advance.  In 
principle  such  tests  wUl  give  oonfideooe  regions  for  the 
unknown  distribution  funotkm,  for  if  we  have  a  test  (based 
on  the  n  observations)  for  every  F(x)  the  confidence 
region  will  consist  of  those  F(x)  for  nUch  the  oorrespond- 
Ing  hypotheses  are  not  rejeoted.   (Author) 
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TWO  PERSON  COOPERATIVE  GABIES, 
by  John  Nash.   9  Aug  50.  13p   P-172 

Unclassified  r^wrt 

Descriptors:  (•Game  theory.  Functions),  Bargaining, 
ProbabUlty. 

The  concept  of  a  general  two-person  cooperative  game 
is  defined  and  a  concept  of  a  solution  for  such  games  is 
developed. 
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ON  AN  INTEGRAL  EQUATION, 

by  Richard  Bellman  and  Richard  Latter.   28  Aug  SO, 

lip   P-173 

Unclassified  report 

Descriptors:  (•Ihtegral  equations.  Theory),  Functions, 
Polynomials,  Inequalities,  Integration.  Numerical 
analysis.  Calculus  of  variations.  ^)ecial  functions 
(MathemaUcal). 


AD-603  893  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

A  LARGE  SAMPLE  TEST  OF  THE  HYPOTHESIS  THAT 
OSE  OF  TWO  RANDOM  VARIABLES  IS  STOCHASTI- 
CALLY LARGER  THAN  THE  OTHER, 
by  A.  W.  Marshall.  21  May  51,  1^   P-179 

Unclassified  report 

Descriptors:  (•Statistical  tests.  Numbers),  (•Numbers, 
Statistical  tests).  Statistical  functtons.  Stochastic  proc- 
esses. Power  series.  Sampling.  Number  theory. 
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SOME  NON-PARAMETRIC  RESULTS  FOR 

EXPERIMENTAL  DESK3NS, 

by  John  E.  Walsh.   16  Oct  SO.  ISp  P-180 

Unclassified  report 

Descriptors:   (*8tati8ttcal  tests,  Eiqwrlmental  data). 
Design.  Mathematical  models.  Statistical  functions. 
Power,  Functions,  Correlation  techniques. 

In  experimental  designs,  the  quantities  investigated  are 
cften  grouped  Into  blocks  as  a  method  of  obtaining  a  hlj^r 
precision  for  the  e]q>eriment.   This  grotqplng  may  result  in 
high  oorrelation  among  observations  within  the  same  blod^ 
Also  there  may  be  substantial  variance  differences  between 
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bkxdm.   Then  the  t-sUtlstlc  is  not  necessarily  applicable 
for  comparing  the  effects  of  the  treatments  under  investi- 
gatioa.   This  paper  presents  some  non-parametric  results 
which  are  usually  valid  for  a  well  known  type  of  experi- 
mental design  if  there  is  statistical  Independence  among 
blocks  (number  of  blocks  >  or  -  4).   These  non-param^rlo 
results  are  reasonably  efficient,  compared  to  those  based 
on  the  t-staUstic,  for  the  case  where  the  toUllty  of  obser- 
vations are  Independent,  normally  distributed,  and  have  the 
same  variance.   High  precision  can  sometimes  be  obtained 
by  designing  the  experiment  to  yield  large  positive  cor- 
relation within  blocks  and  then  using  the  non-parametric 
results.  (Author) 


Kept,  on  Pro].  RAND. 

Descriptors:  (*Numerioal  analysis,  Probability), 
(*SUtlstlcal  distributions.  Probability),  Moments, 
Quantum  mechanics.  Mathematical  predictioo.  Pertur- 
bation theory. 

A  random  walk  on  the  integers  la  considered  with  trans- 
ition probabilities  p  sub  k  for  the  transition  k  to  k  -»  1 
and  1  -  p  sub  k  for  the  transition  k  to  k  -  1.  Distributions 
and  moments  are  found  for  the  length  at  time  required  to 
travel  between  any  two  given  states.   Some  limiting  results, 
applicable  to  more  general  results,  are  given.   (Author) 
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ON  CERTAIN  GAMES  WTTH  TRANSCENDENTAL 

VALUES, 

bjr  OUver  Gross.   13  Nov  50,  3p  P-188 

Unclassified  report 

Descriptors:  (*Game  theory.  Optimization),  (^Numbers, 
Game  theory).  Algebra,  Set  theory.  Distribution  theory. 
Probability,  Statistical  functions. 
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ON  APPROXIMATE  EXPRESSIONS  FOR  THE  EXPO- 
NENTIAL INTEGRAL  AND  THE  ERROR  FUNCTION, 
by  Richard  Bellman.   19  Sep  50,  lip  P-175 

Unclassified  report 

Descriptors:  ('Integrals,  Numerical  analysis), 
(•Numerical  analysis.  Integrals),  ('Special  functions 
(Mathematical),  Nimierical  analysis).  Complex  numbers. 
Inequalities,  Polynomials.  Integral  transforms. 
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DRESHER'S  INEQITALITY, 

hgr  J.  M.  DansUn.    18  May  51,    Sp   P-313 

Unolaeslfled  rspost 

Rept.  CO  Pro].  RAND. 

Descriptors:   (*Inequallties,  Theory),  ('Statistical 
functions.  Inequalities),  Distribution  theory,  Integrals, 
Transformations  (Mathematics). 

This  note  gives  an  elementary  proof  of  the  Dresher 
Inequality,  based  on  the  Minkowski  inequality  and  an 
Inequality  due  to  Radon.   The  Radon  inequality  is  gotten  easily 
by  transforming  the  Holder  inequality;  thus  Dresher's 
inequality  is  seen  to  be  a  melange  at  the  Holder  and 
Minkowski  inequalities.  It  is  appropriate  to  note  here 
that  Dresher's  Inequality  is  a  generalization  of  an  In- 
equality due  to  Beokenbach. 
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A  FURTHER  GENERALIZATION  OF  THE  KAKUTANI 

FIXED  POINT  THEOREM,  WITH  APPLICATION  TO 

NASH  EQUILIBRIUM  POINTS, 

by  L  L.  OUcksberg.   9  Feb  51,  9p  P-193 

Unclassified  r^wrt 


RAND  Corp.,  Santa  Monica,  Calif. 

ON  THE  HITCHCOCK  DISTRIBUTION  PROBLEM, 

by  Merrill  M.  Flood.   reT.,  Dec  51.  22p  P-213 

Unclassified  report 

Descriptors:   ('Distribution  (Economics),  Linear 
programming),  ('Linear  programming.  Scheduling), 
('Scheduling,  Linear  programming).  Matrix  algebra. 
Calculus  of  variations.  Graphics,  Set  theory. 


Descriptors:  ('Game  theory.  Convex  sets),  ('Convex 
sets.  Game  theory),  ('Topology,  Theorems),  Set  theory. 
Mapping  (Transformations). 

Kakutanl's  Fixed  Point  Theorem  states  that  in  Euclidean 
n-spnce  a  closed  point  to  (non-void)  convex  set  map  of  a 
convex  compact  set  into  Itself  has  a  fixed  point.   Kakutanl 
showed  that  this  Implied  the  mlnimax  theorem  for  finite 
games.   The  object  of  this  note  Is  to  point  out  that 
Kakutanl's  theorem  may  be  extended  to  convex  linear 
topological  spaces,  and  Implies  the  mlnimax  theorem 
for  continuous  games  with  continuous  payoff  as  well  as 
the  exlsten9e  of  Nash  equilibrium  points. 
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C»J  THE  ITERATION  OF  POWER  SERIES  IN  TWO 

VARIABLES, 

by  Richard  Bellman.   5  Jul  51,  14p   P-22S 

Unclassified  report 

Descriptors:  CPower  series.  Iterative  methods), 
CIterative  methods.  Power  series).  Functions,  Matrix 
algebra.  Integral  equatfons.  Transformations 
(Mathematics). 
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FIRST  PASSAGE  AND  RECURRENCE  DISTRIBUTIONS. 

by  T.  B.  Harris.   14  Dec  51,   28p  P-207 

Unclassified  report 
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DIVISIBLE  ACTIVrriES  IN  CRITICAL  PATH  ANALYSIS, 
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Gy  William  S.  JeweU.   20  Feb  64,  28p  OI|C-64-3(RR) 

UndUsstfled  report 

Descriptors:  COperatlons  research,  Scliedulli^, 
('Scheduling.  Operations  research),  Opttmizatioo, 
Numerical  analysis.  Linear  progranuniig. 

A  critical  path  scheduling  problem  is  invtttigaied  In 
which  a  single  actlTity  can  haTe  its  completion  time 
dlTided  \tp  and  aUocated  to  different  'looaMons'  In  the 
project  precedence  network.   An  algorithm  for  deter- 
mining the  allocatton  which  minimises  totsl  project 
duratfon  is  given,  together  with  an  outline  of  an  optlmallty 
proof,  and  an  example.   Although  the  algorithm  Is  very 
similar  to  those  used  In  network-flow  type  problems,  and 
uses  only  Integer- valued  variables,  the  final  resulte  for 
the  divisible-activity  network  are.  in  gen^^al  rational 
numbers.   (Author) 
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RAND  Corp..  Santa  Monfoa,  Calif. 

A  TALE  OF  PROBABLE  REGIONS  (A  STATISTICAL 

ALLEGORY), 

by  Richard  ZecUuuiser.  Ai«  64,  6p  P-2961 

UnQlasslfied  report 

Descr^itors:  (•Probabatty.  Statlstloal  analysis). 
(•Statlstloal  analysis,  Statlstloal  testa). 
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GEOMETRY  OF  MOMENT  SPACES, 

by  S.  Karlln  and  L.  S.  Shapley.  23  Jul  51,  105p  P-227 

Unclassified  report 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  ('Geometry,  Convex  sets),,  CCoovex  sets. 
Geometry),  Statistical  fkmcttons,  Polynonials,  Convex 
bodies.  Game  theory. 

This  paper  presento  a  natural  geometrical  approach  to 
the  theory  of  reduced  moment  spaces  and  Ita  q>pllcatton 
to  orthogonal  polynomials.   The  woiii  is  OQncerned  pri- 
marily with  distribution  functtons  on  a  flatte  IntorraL 
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RAND  Corp.,  Santa  Monfoa,  Calif. 

ON  SOME  DYNAMIC  UNBAR  PROORAMKlMO 

PROBLEMS, 

by  Richard  Bellman.   10  Aug  51,  lip  P-$$0 

Unolaaalfied  report 

Deacriptors:  CDynamlc  progranunlng.  tJnear 
programming),  ('Linear  programming,  il^ynamto 
programming).  Probability.  Stochaatfo  ptooeasea. 
Sequential  analysis. 

A  Study  la  made  of  a  claas  of  mathematkial  problema 
oonnected  with  phyafoal  altiiattone  which  require  that  a 
finite  or  unbounded  aequanoa  of  operatfooa  be  performed 
for  the  purpoae  of  aohlerlng  a  dealred  reMilt.  The  only 
caae  oonaldered  here  la  that  in  which  each  oparatfon 
performa  a  mapping  of  tha  parametric  apnea  onto  Itaelf. 
(Author) 
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A  NOTE  ON  A  CLASS  OF  INTEGRAL  EQUATIONS 

RELATED  TO  THE  BESSEL  AND  MATHIEU 

FUNCTIONS, 

by  Richard  BeUman.  24  Aug  51,  9p  P-233 

UnclaBsified  report 

Deaor^rtora:  ('Integral  equations,  Functtons),  CSpecial 
functions  (Mathematical).  Integral  equationa),  (*Be88el 
Amotions,  Integral  equations),  Series. 
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A  GAME  OVER  FUNCTION  SPACE, 

hy  J.  M.  Danskln  and  L.  oilman.   Rst.  16  Feb  S3, 

19p  P-23S 

Unclassified  report 

Desor^itora:  ('Game  theory.  Functions),  Topology, 
Probability,  Theorems,  Optimization,  Military  strategy. 

The  paper  Is  concerned  with  a  specific  zero-stmi  two- 
person  game  over  functfon  space,  to  which  is  found  an 
explicit  saddle-point  solution. 
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THE  FIRST  PASSAGE  PROBLEM  FOR  A  CONTINUOUS 

MARKOFF  PROCESS, 

by  D.  A.  Darling  and  A.  J.  F.  Slegert.   Rev.  2  Mar  53. 

3^  P-238 

Unolaaalfied  r^x>rt 

Deacriptora:   ('Stochastfo  processes.  Numerteal 
analysis).  Integral  transforms.  Probability.  Sequential 
analysis.  Distribution  theory. 

Tlie  Bolutton  to  the  first  passage  problem  for  a  stroi^y 
continuous  temporally  homogeneous  Martoff  proceaa  X(t) 
la  given.   If  T  «  T  sub  ab  (}^  is  a  random  TariaUe  glTlng 
the  time  of  first  passage  of  X  (t)  from  the  region  a 
>  X(t)  >  b  when  a  >  X(0)  =  x>  b,  simple  methods  of  getting 
the  distribution  of  T  (at  least  in  terms  of  a  L^ace 
transform)  are  deyBloped.   From  the  distributton  of  T 
the  distributton  of  the  maximum  of  X(t)  and  the  range  of 
X(t)  are  deduced.   These  resulte  jrield,  in  an  asymptotic 
form,  solutions  to  certain  statistical  problems  in  sequen- 
tlsl  snalyala.  nm-parametrfo  theory  of  'goodaeas  of  fit,' 
optional  BU>ppin%,  etc.  wiifoh  are  treated  aa  an  illustra- 
tion of  the  theory.   (Author) 
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This  paper  investlgatea  the  relationship  of  certain 
classes  of  games  with  corresponding  Integral  equations. 
The  essential  part  of  the  optimal  strategies  Is  obtained  by 
solving  associated  integral  equations.     Part  I  treats  the 
general  game  of  timing.   The  second  part  examines  pay- 
off kernels  which  are  concave  on  each  side  of  the  dlsgonal 
x«y.  (Author) 
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AN  ANALYSIS  OF  THREE -MOVE  FTNTTE  GAMES, 

by  M.  Dresber,  O.  Helmer  and  R.  Wagner. 

16  Oct  51.  13p   P-246 

Unclassified  report 

Descriptors:   (*Game  theory,  Functional  analysis). 
Determinants.  Mathematical  logic.  Distribution  theory. 

The  complexity  of  possible  Infoimatloo  patterns  In- 
creases with  the  number  of  moves  available  to  the  play- 
ers.  If  it  is  assumed  that  a  move  is  made  with  either 
complete  o»  no  knowledge  about  the  other  move,  a  2- 
move  game  has  only  two  possible  patterns  of  informa- 
tion.   Either  there  is  perfect  information,  and  thus  one 
nu>ve  precedes  the  other,  or  there  is  no  information,  in 
which  case  the  moves  are  in  effect  made  simultaneously. 
In  each  case  the  game  has  a  value  and  optimal  strate- 
gies, —  a  pure  strategy  in  the  case  of  perfect  informa- 
tion, and  generally  mixed  strategies  if  the  moves  are 
made  simultaneously.   A  3-move  game,  1.  e.,  one  in 
which  two  moves  are  made  by  one  player  and  one  by  the 
other,  introduces  many  additional  types  of  information 
patterns.   Again,  it  is  assumed  that  information,  if  any, 
about  a  preceding  move  is  complete.   At  the  time  of  his 
second  move,  the  player  with  two  nK)ves  may  have  forgot- 
ten his  first  move  or  the  information  known  at  this  first 
move.  The  effect  of  this  introduction  of  Imperfect 
recall  Is  to  yield  a  game  without  a  value.   Further,  in 
these  cases  it  is  generally  impossible  to  express  the 
3-move  game  in  normal  form.  (Author) 
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Operators  (Mathematics),  Functional  analysis.  Linear 
grogrammlng.  Mapping  (Transformations). 

This  paper  develops  in  an  abstract  way  the  theory  of 
infinite  games.   The  kernel  is  replaced  by  an  operator 
and  the  distributions  by  suitably  chosen  Banach  spaces 
and  the  complete  theory  of  the  determlteness  of  a  game 
is  studied.   Both  weak  and  uniform  upper  and  lower 
values  are  introdix:ed  and  are  related.   A  study  of  Bayes 
solutions  are  given  and  an  analysis  of  the  change  of  the 
value  under  pertubation  of  the  operator  Is  pursued. 
Some  new  examples  of  determinate  games  are  presented 
to  Illustrate  the  general  theory.   A  further  discussion 
on  non-linear  games  and  the  Wald  Theory  is  also  given. 
Games  invariant  under  groups  of  transformations  are 
also  discussed.   The  usual  terminology  of  the  theory  of 
g^ames  developed  in  the  Annals  of  Mathematics  Studies 
24  is  freely  employed.   A  future  paper  on  the  appllca- 
ttons  of  this  theory  to  statistical  decision  functions  is 
intended.   (Author) 
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This  paper  describes  qualitatively  the  nature  of  optimal 
strategies  for  a  payoff  kernel  K(x.y)  defined  on  the  unit 
square  satisfying  K  sub  y..,y  (x.y)  >  or  «  0  with  n  partial 
derivatives  taken  with  respect  to  y.   A  complete  analysis 
for  n  <  or  >  4  is  presented.    However,  the  method  em- 
ployed easily  extends  and  enables,  by  enumerating  cases, 
the  situation  for  general  n  to  be  solved.   Specifically,  it 
is  shown  that  for  n  ^c  3  and  n  =  4  the  maximizing  player 
has  optimal  strategies  Involving  respectively  at  most  3 
points  and  at  most  4  points  of  increase.    For  general  n, 
it  can  be  shown  that  the  maximizing  player  has  optimal 
strategies  using  at  most  n  points.   For  the  minimizing 
player  the  statement  of  the  nature  of  an  optimal  strat- 
egy is  more  precise.   There  always  exist  for  the  gen- 
eral case  optimal  solutions  using  at  most  n/2  points, 
with  tlte  understanding  that  the  end  points  0  or  1  when 
used  are  each  counted  only  half.   For  example  when  n 
is  odd,  then  n/2  is  a  half  integer  and  hence  must  use  a 
sin^e  end  point  if  a  full  optimal  strategy  exists  em- 
ploying n/2  points.   This  counting  procedure  applies 
only  to  the  minimizing  strategies.   (Author) 
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kn  M.  Dresher  and  S.  Karlln.   12  Nov  51,  17p,  P-255 
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Rept.  on  Pro].  RAND. 
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An  optimal  strategy  of  a  game  Is  viewed  mathematically 
as  a  fixed-point  in  a  continuous  mapping.   Using  this 
Interpretation,  some  general  dimensional  properties  of 
solutions  are  derived  for  games  played  over  arbitrary 
ooavex  sets.   By  mapping  one  convex  set  onto  another,  it 
is  shown,  with  examples,  how  to  compute  the  solutions  of 
Egame.   (Author) 
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Interpolation  of  tables  to  obtain  accurate  (S4;.,  1  part  in 
10000)  estimates  of  the  Q-function  is  diffioult,  and  in 
machine  computations  involving  the  Q-funotion,  requires 
the  storage  of  Q  values  at  closely  spaced  grid  points, 
interpolation  using  higher  order  polsmoml^ls  for  curve 
fitting,  or  a  combination  of  the  tvCo.   An  iterative  pro- 
cedure is  described  which  is  well  suited  for  rapid 
machine  computation  of  the  Q-fUnction.  (Asthor) 
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PARTIAL  DIFFERENTIAL  EQUATIONS  FOB  DENSITIES 
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Descriptors:  (^Partial  differential  equations,  Stochastic 
processes),  (•Stochastic  processes.  Partial  differential 
equations),  Equattons,  Statistical  functions.  Statistical 
processes,  ProbabUi^,  Numerical  methods  and 
procedures.  | 

The  Fokker-Planck-Kolmogorov  (FPK)  equation  appears 
to  be  of  wider  applicability  than  is  commonly  realized. 
It  is  proved  that  the  density  functions  for  a  wider  class  of 
vector  random  processes  than  Just  the  Markov  processes 
satisfy  the  FPK  equation.   Furthermore,  an  analogous 
derivation  will  yield  a  different  partial  differential  equa- 
tion applicable  to  multivariate  densities  far  scalar  ran- 
dom processes.   The  central  technique  is  the  evaluation 
of  time  derivatives  of  the  characteristic  function  for  the 
random  variables  of  Interest  by  two  different  methods; 
the  comparison  of  the  two  different  expressions  for  the 
time  derivatives  then  yields  the  desired  partial  differ- 
ential equations.   (Author) 
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processes.  Probability.  Functions,  Noise. 

A  general  class  of  stochastic  estimation  a»id  control 
problems  is  formulated  from  the  Bayesian  Decision-Theo- 
retic viewpoint.   A  discussion  as  to  how  these  problems 
can  be  solved  step-by-step  in  principle  and  practice  from 
this  approach  is  presented.   As  a  specific  example,  the 
closed  form  Wlener-Kalman  solution  for  linear  estimation 
_ln  gaussian  noise  is  derived.   The  purpose  of  the  paper  is 
to  show  that  the  Bayesian  approach  provides:  (1)  a  general 
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unlaying  framework  within  which  to  pursue  lUrther  r»- 
searobss  in  stochastic  estimation  and  control  problems, 
(11)  the  necessary  computations  and  difficulties  that  must 
be  overcome  for  these  problems.   An  example  of  non- 
linear, noD-gaussian  estimation  problem  is  also  solved. 
(Author) 
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The  Quotient-Difference  (QD)-8Cheme,  symmetric  func- 
tions and  some  results  from  the  theory  of  Hankel  deter- 
minants are  treated.   Some  well  known  relations  expres- 
sing the  elements  of  the  QD-scheme  by  means  of  the 
Hankel  determinants  are  presented.   The  question  of 
convergence  of  the  columns  of  the  QD-scheme  is  treated. 
An  exact  expression  for  q  sub  n(k)  is  developed  for  the 
case  of  different  roots.   It  is  proved  that  the  columns  of 
the  QD-scheme  will  converge  not  only  in  the  well  known 
case  of  different  roots,  but  in  all  cases  wiiere  the  roots 
are  positive.   A  detailed  examinatton  of  the  convergence 
to  the  smallest  root  is  presented.   An  exact  expression 
for  q  sub  n(N)  is  developed.   This  expresston.  is  cor- 
rect in  all  cases  of  multiple  positive  roots.   It  is  shown 
that  the  progressive  form  of  the  QD-algorithm  is  only 
•mildly  unstable'.   Finally,  some  ALGOL  programs  and 
some  results  obtained  by  means  of  these,  are  given. 
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WIDE-SENSE  MARKOFF  SEQUENCES  AND  RECURSIVE 

FILTERING, 
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bi  the  introductory  section  of  the  paper,  the  orthogonality 
principle  for  random  vaiiaUes  is  stated  and  proved.  This 
principle  is  the  basis  of  all  linear  mean  square  estima- 
ti<Mis.   In  the  second  section,  a  number  of  basic  properties 
of  wide-sense  Markoff  sequences  is  given.   It  is  finally 
shown  that  recursive  filtering  is  an  immediate  conse- 
quence of  the  orthogonality  principle.   (Author) 
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CONSTRAINT  ANALYSES  OP  MANY-DIMENSIONAL 

RELATIONS. 

Techalcal  rept.  no.  3, 

by  W.  Ross  Ashby.  May  64.  Zip 
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As  part  of  an  attempt  to  apply  Information  theory  to  the 
tntemal  activities  of  large  systems,  a  preliminary  study 
was  made  of  the  slmpHflcatlonw  posslUe  when  the  data 
about  the  linkage  between  Tarlables  was  merely  whether 
the  linkage  was  xero  or  non-zero.   The  study  thus  be- 
came a  study  of  how  to  simplify  an  n-ary  relation.   Re- 
lations between  large  numbers  of  ▼arlables  are  often 
not  as  complex  as  they  seem,  for  they  are  often  con- 
structed from  simpler  sub-relations,  and  retain  some- 
thing of  their  simplicity.   The  Idea  Is  here  treated 
rigorously,  and  a  method  is  developed  for  detecting 
and  measuring  the  degree  of  essential  simplicity.  The 
individual  relation  is  made  to  generate  a  sequence  of 
progressively  simpler  relations;  where  it  comes  in 
the  sequence  determines  and  measures  its  degree  of 
essential  simplicity.   The  method  may  be  useful  when 
one  wishes  to  consider  relations  (or  systems)  that, 
while  involving  very  laige  nimibers  of  variables,  re- 
tain some  simplicity  derived  from  the  sub-relations 
that  formed  them.   (Author) 
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by  E.  W.  Bastin  and  C.  W.  Kllmlster.  Nov  63,  3^ 
Contract  AF61  0S2  331 
AFOSR/64  1380 

Unclassified  report 
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An  ordered  distinction  system  arises  when  entitles 
specified  by  a  set  of  properties  each  of  which  may  be 
present  or  abeent  are  considered,  and  when  the  growth 
of  our  knowledge  in  time  is  taken  into  account.    It  Is 
shown  that  all  such  systems  have  certain  sets  of 
Integers  corresponding  to  them,  and  the  structure  of 
these  sets  is  considered.   (Author) 
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Tradlttanal  logic  deals  with  systems  of  two  binary 


"Tarlables,  Le.,  each  variable  being  two  valued.  Bocdeoi 
system  deals  with  n  binary  variables.   In  this  paper  sys- 
tems with  n  variables,  each  being  m  valued,  are  studied. 
Such  systems  are  dlvkled  Into  three  classes:  balanced, 
whenever  n  «  m;  under-balanced,  whenever  m  <  n;  and 
over-balanced  whenever  m  >  a.   Some  of  the  structural 
properties  of  these  systems,  e.g.,  reduclbUlty  and  de- 
composabillty,  as  well  as  those  of  the  components  (Le., 
Individual  functions),  e.g.,  resolvabUlty  are  considered. 
Relations  among  various  (m,  n)-8yBtems  are  partially 
established.  (Author) 
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The  sign  test  can  be  used  to  obtain  significance  tests 
for  the  population  median  under  extremely  general  con- 
ditions.  The  purpose  of  this  paper  is  to  investigate  the 
power  efficiency  of  the  significance  tests  for  the  median 
formed  in  this  way  for  the  particular  case  in  which  each 
observation  is  drawn  from  the  same  normal  population. 
For  the  cases  considered,  it  is  found  that  the  power 
efficiency  is  almost  always  decreased  by  using  two 
or  more  subsets  ratlier  than  all  the  obeervatlons  as  a 
single  set;  sometimes  this  decrease  In  power  efficiency 
Is  very  large.    Also,  for  a  given  significance  level.  It 
is  found  that  the  power  efficiency  can  vary  noticeably 
with  the  manner  In  which  the  test  is  fbrmed.   (Author) 
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This  paper  calls  attention  to  the  use  of  the  operating 
characteristic  function  as  a  means  of  determining  how 
much  'information'  Is  lost  by  using  some  other  test  in 
place  of  the  most  powerful  test  of  a  given  hypothesis. 
As  an  example  of -the  method,  the  case  of  using  a  t-test 
for  the  mean  of  a  normal  population  with  known  vari- 
ance is  analyzed.   (Authoi^ 
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KNOWN, 

by  John  E.  Walsh.   Rev.  5  Jan  64,  7p  P-32  Unclassified  report 
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Deacrtptors:  (•Sampling,  Analysis  of  TaHanoe), 
(•Analysis  of  variance.  Population  (Matl^matlos)), 
(•Population  (Mathematics),  Sampling). 


L 


The  situation  considered  is  that  of  tewtia^  the  dlfferenoe 
of  the  means  of  two  normal  populations  os  the  basis  of 
a  sample  from  each  population,  where  the  ratio  of  the 
population  variances  is  known.   The  choloe  of  sample 
sizes  has  been  restricted  to  certain  pairs  which  are 
equally  preferable  from  the  viewpoint  of  practical  con- 
siderations (cost,  difficulty  of  obtaining  staple  values, 
etc.).  This  note  presents  an  easily  ap^ied  method  of 
determining  which  of  these  pairs  of  sampls  sizes  yield 
the  most  powerful  one-sided  and  symmet^al  taata. 
(Author) 
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RAND  Corp.,  Santa  Monica.  Callt 

ON  THE  ASYMPTOTTC  EFFKIBNCY  OFiCERTAIN 

NONPARAMETRK  TWO-SAMPLE  TEST$i 

by  A.  M.  Mood.    17  Mar  52,  18p  P-280      | 

UnQliasslfled  report 

Deacrtptors:  (•Statistical  teats,  SampUng),  (*Sampling, 
Statistical  teats).  Population  (Mathematlos),  Distribu- 
tion theory.  Analysis  of  vartanoe.  Functions,  Statistical 
analysis. 

b  this  psper  the  following  asymptotic  eflloiencles  are 
^wmpitiiH  for  the  given  two-sample  tests  against  normal 
alternatives  to  the  null  hypothesis:   rank  test  for  locatloo 
3/pl,  median  test  for  location  2/pi,  run  test  for  location 


0,  run  test  for  dispersion  0,  and  square  iMnk  taat  for 
dispersion  15/2  sq.  pi.   (Author) 
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AN  EXTENSION  OF  THE  BROWN-ROBDOON  ITER- 
ATIVE PROCESS  FOR  FINDING  THE  VAI^UE  OF  A 
GAME. 
Iqr  J.  M.  Danskln.  9  Apr  52.   16p  P-293 

Unclassified  report 

Descriptors:  (*Berstive  methods,  Gama  theory),  (*Game 
theory,  ReraUve  methods).  Functions,  Sequences. 
Mathematical  analysis. 

Brown  ooB)eotured,  and  Robinaon  proved  the  validity  of 
an  iterative  prooeaa  for  finding  the  value  of  a  finite 
zero-sum  two-person  game.   It  is  the  purpose  of  this 
paper  to  show  that  the  oorreaponding  process  is  valid  for 
aero-sum  two-person  games  with  oontlniMua  payoffs, 
played  over  the  direct  product  of  arMtranr  compact 
spaces.  (Author) 
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A  VALUE  FOR  n-PERSON  GAMES. 

by  L.  S.  Shapley.    18  Mar  52.   14p  P-296 

Uac^aaslfled  report 

Oeaoriptors:  (•Game  theory.  Mathematical  analysis). 
Set  theory.  Functions,  Theorems. 

It  tbs  finite  theory  of  voo  Neumann  and  Moxienstem 
difficulty  in  evaluation  persists  for  the  e>>eotlal  games, 
_and  for  only  those.   In  this  paper  a  value  Is  deduced  for 
the  essential  case  and  a  number  of  its  elementary  prop- 
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erties  are  ezamiaed.  A  set  of  three  azioma.  having 
simple  intuitive  interpretations,  which  sufflce  to  deter- 
mine the  value  uniquely  serves  as  a  starting  point. 
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QUOTA  SOLUTIONS  OF  n-PERSON  GAMES, 

by  L.  S.  Shapley.   7  Apr  52.  26p  P-297 

Unclasslfled  report 

Assisted  by  the  Otflce  of  Naval  Research. 

Descriptors:   (•Game  theory,  Mathematical  analysis). 
Set  theory,  Convex  sets.  Functions,  M^^ing  (Trans- 
formatlons).  Theorems. 

A  family  of  solutions  for  a  class  Q  of  n-peraon  games 
which  embraces  all  constant-sum  four-person  games 
and  a  not  inconsideratile  array  of  higher  games  is  pre- 
sented.  They  are  called  'quota  games'  because  it  is 
possible  in  them  to  define  a  system  of  individual  quotas 
for  the  players  which  determines  the  effectiveness  of 
the  various  two-player  coalitions.   In  the  solutions  most 
of  the  plsyers  receive  their  quotas,  but  there  is  some 
latitude  for  bargaining.   The  solutions  are  typically  one- 
dimensional  sets,  consisting  sometimes  of  n  line  seg- 
ments Joined  at  the'quota  point,  sometimes  of  n  -  1 
disconnected  segments.  Their  behavior  under 
variatfon  of  the  characteristic  function  of  the  game  is 
oontinuoua.  (Author) 
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THE  SENSITIVITY  OF  GENERAL  MULTIVARIABLE 

FEEDBACK  SYSTEMS, 

by  J.  B.  Cruz.  Jr.  and  W.  R.  Perkins.   Aug  64, 1^ 

CSL— R— 227 

CootraoU  DA28  043AMC00073E,  AF49  638  1383 

UndasKlfled  report 

Descriptors:  (•Control  systems.  Feedback),  C^Matbr-  , 
matlcal  analysis.  Control  systems).  Calculus  of 
variations.  Statistical  analysis,  Linear  syatema,  Func- 
tloaa.  Sensitivity,  Matrix  algebra. 

The  new  spproach  recently  proposed  by  the  auUtors  for 
trestlng  the  parameter  variation  problem  Lir  a  class  of 
multlvariable  systems  is  extended  to  a  general  feedback 
configuration  for  multlvariable  systems.   It  is  shown 
that  the  general  linear,  multlvariable,  feedback  system 
can  be  represented  by  two  plant  transfer  fonction 
matrices  snd  three  oontroller  transfer  function  matrices. 
A  formula  for  the  sensitivity  matrix  of  the  general 
structure  is  derived.  Also,  sufficient  conditions  are 
obtained  for  assuring  a  feedback  design  that  is  less 
affected  by  parameter  varlatfons  than  another  feed- 
back design  with  the  same  overall  transfsr  matrix. 
(Author) 
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A  SOCUL  EQUILIBRIUM  EXISTENCE  THEOREM. 

by  Gerard  Debreu.   24  Apr  52.   1^  P-303 

Unclassified  report 

Descriptors:  (•Game  theory,  Mathematlos),  Eoonomlos. 
Set  theory,  Transformstioas.  . 
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In  a  wide  class  of  social  systems  each  agent  has  a  range 
of  actions  among  which  he  selects  one.    His  choice  is  not 
however  entirely  free  and  the  actions  of  all  the  other 
agents  determine  the  subset  to  which  his  selection  is  re- 
stricted.  Once  the  action  of  every  agent  is  given,  the 
outconx  of  the  social  activity  is  known.   The  preferences 
of  each  agent  yield  his  complete  ordering  of  the  out- 
comes and  each  one  of  them  tries  by  choosing  his  action 
in  his  restricting  subset  to  bring  about  the  best  outcome 
according  to  his  own  preferences.   The  existence 
theorem  presented  here  gives  general  conditions  under 
which  there  is  for  such  a  social  system  an  equilibrium, 
i.e.,  a  situation  wtiere  the  action  of  every  agent  belongs 
to  his  restricting  subset  and  no  agent  has  incentive  to 
choose  another  action. 
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OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calll 

NEW  CURRENTS  IN  AN  OLD  STREAM, 

by  Frederick  B.  Thompson.   2  Jul  52,   12p   P-306 

Unclassified  report 

Descriptors:   (*Game  theory.  Mathematics), 
(•Mathematics,  Game  theory). 

The  paper  gives  a  simple  explanation  of  some  of  the  no- 
tions of  game  theory  as  an  example  of  new  developments 
in  mathematics.    (Author) 
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THE  RAND  COLLECTION  OF  ILLUSTRATIVE 

APPROXIMATIONS, 

by  CecU  Hastings,  Jr.   7  Aug  52,  5p   P-314 

Unclassified  report 

Descriptors:  (•Transcendental  functions,  Numerical 
analysis),  ('Numerical  analysis.  Transcendental  func- 
tions). Numerical  methods  and  procedures,  Graphics. 

Loose  leaf  sheets  that  contain  interesting  and  useful 
approximations  to  a  number  of  the  higher  transcendental 
functions  are  discussed.   A  sample  sheet  is  displayed, 
somewhat  reduced  photographically  from  its  original 
notebook  si/e.   The  ^iproximations  given  are  of  both  a 
practical  u>d  of  an  illustrative  nature.   The  sheets  of 
qyproxiiuations  give  interesting  information  concerning 
the  location  of  roots  -  points  at  wliich  function  and  approx- 
imation agree  -  and  the  location  of  extremals  -  points  at 
which  tlte  deviation  between  function  and  approximation  is 
locally  a  maximum  in  an  absolute  or  relative  sense.   The 
error  curves  that  appear  on  each  sheet  gives  an  analyti- 
cal approximation  in  a  wide  variety  of  typical  cases  of 
practical  impoztaace. 
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RAND  Corp.,  Santa  Monica,  Calll 

ANALYTICAL  APPROXIMATIONS, 

by  Cecil  Hastings,  Jr.    12  Aug  52,  3p   P-317 

Unplasslfied  report 

Descriptors:  (*Nim>erical  analysis.  Functions), 
(^Functions,  Numerical  analysis).  Numerical  methods 
and  procedures. 

A  series  of  i4>proximations  of  the  higher  mathematical 
ftmctions  are  presented. 
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RAND  Corp.,  Santa  Monica,  Calif. 
NON-NEGATIVE  SQUARE  MATRICES, 
by  Gerard  Debrue  and  I.  N.  Herstein.    11  Ai«  52, 
18p  P-318 

Unclassified  report 

Research  undertaken  under  contract  between  the 
Cowles  Commission  for  Research  in  Economics  and 
The  RAND  Corp. 

Descriptors:  (*Matrlx  algebra.  Economics),  Eqpiations, 

Probability,  Theorems. 

Non-negative  indecomposable  matrices  are  studied  from 
ttie  point  of  view  of  the  Brouwer  fixed  point  theorem;  a 
concise  proof  of  their  basic  properties  is  thus  obtained. 
Properties  of  a  general  non-negative  square  matrix  A 
are  derived  from  tliose  of  non-negative  indecomposable 
matrices.   Theorems  about  ttie  matrix  sI-A  are  proved; 
they  cover  in  a  unified  manner  a  number  of  results 
recurringly  used  in  economics.    A  systematic  study 
of  ttie  convergence  of  A(P)  wl>en  p  tends  to  infinity 
(A  is  a  general  complex  matrix)  is  linked  to  combina- 
torial properties  of  non-negative  square  matrices. 
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AN  AXIOMATIC  APPROACH  TO  MEASURABLE 

UTILITY, 

by  L  N.  Herstein  and  John  Milnor.    12  Aug  52, 

lip  P-319 

Unclassified  report 

Research  undertaken  under  contract  between  the 
Cowles  Commission  for  Research  in  EconoDiics, 
The  RAND  Corp.,  and  Office  of  Naval  Research. 

Descriptors:  ('Measure  theory.  Theorems), 
(•Economics,  Measure  theory).  Set  tlieory,  Conrex 
sets.  Functions,  Equations. 

Previous  treatments  of  this  approach  brought  topological 
considerations  of  the  prospects  space  into  the  axioms. 
In  this  paper  considerations  of  the  topology  of  the  prospect 
space  itself  are  removed,  the  previous  axioms  are 
wealiened  an  infinite  number  of  sure  prospects  are 
allowed.   On  the  basis  of  these  axioms  the  existence  of  a 
measurable  utility  is  established. 
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RAND  Corp.,  Santa  Monica,  Calll. 
POLYNOMIAL-LIKE  APPROXDdATION, 
by  CHlver  Gross.   5  Sep  52,  7p   P-323 

Unclassified  report 

Descriptors:  (•Real  variables.  Functions),  (•Functtons, 
Numerical  analysis).  Polynomials,  Functional  analysis. 

This  is  a  short  note  on  approximate  representafion  tor 
computing  purposes  of  continuous  real-valued  functions 
of  several  real  variables  by  finite  sums  of  functions 
separable  in  the  individual  variables.   (Author) 
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"*A  HAYES  MODEL  IN  SEQUENTIAL  DESIGN, 
by  Samuel  Karlln  and  S.  M.  Jobnsoa.  4  Jaa  54,  30p 
P-328,  rer. 

Unel^lfled  report 

Descriptors:  (•Sequential  analysis,  Deoiftlon  theory), 
(•Decision  theory.  Sequential  analysis).  Probability, 
Distribution  theory.  Functions,  Game  theory. 

This  paper  is  concerned  with  the  Hayes  pitildem  of  bow 
to  maximlxe  the  expected  nimiber  of  successes  in  N 
trials  when  at  each  trial  we  are  free  to  choose  between 
two  machines  I  and  0  whose  probabilities  rbo  sigma  of 
success  are  unknown  but  have  a  known  a  p|r^ri  distribu- 
tion F(rbo  Sigma). 
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RAND  Corp.,  SanU  Monica,  Calif. 

ON  A  FUNCTIONAL  EQUATION  OCCURR^HG  IN  THB 

THEORY  OF  DYNAMIC  PROGRAMMING,  I j 

tay  Richard  Bellman.   30  S^  52,  24p   P-S^ 

Unclassified  report 

Descriptors:  (•Dynamic  programming,  BquaUons), 
Operations  research.  Theory,  Functions.  Probability, 
Series,  Nonlinear  systems.  j 

Consideration  is  given  to  a  functional  equation  which 
arises  in  connection  with  dynamic  programming  prob- 
lems involving  non-linear  utility  functions.    (Author) 
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RAND  Corp.,  Santa  Monica,  Calif. 
ANALYTICAL  APPROXIMATIONS,  VOLUME  2, 
by  CecU  Hastings,  Jr.   24  Sep  52,   8p  P-390 

Unclassified  npozt 

Descr^rtors:   (•Numerical  analysis,  FuifJtions), 
(•Functions,  Numerical  analysis).  Numerical  methods 
and  procedures,  i i 

A  series  of  approximations  of  the  hlfl^r  mathematical 
functions  are  presented. 
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OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 
MULTIDIMENSIONAL  UTILITIES, 
by  Melvln  Hausner.   20  Aug  52,  rev.  May  B3, 

***"  ^"*"  Unclassified  report 

Descriptors:   (•Game  theory,  Mathematical  analysis). 
Convex  sets.  Matrix  algebra.  Theorems. 

A  generalization  of  the  von  Neumann  and  Moigenstem 
theory  of  utility,  by  omission  of  the  Archimedean  postu- 
late, and  an  extension  to  the  infinite  dimetieional  case 
are  given.   (Author) 
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ON  MAXIMIZING  AN  INTEGRAL  WITH  A  BIDE 
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CONDITION, 

^  R.  C.  Emerson.  20  Oct  52.  rev.  Jul  53, 

8p  P-338 

Unolassifled  report 

Descriptors:  (•Integrals,  Calculus  of  variations), 
(•Calculus  of  variations.  Integrals),  Functions,  Set 
theory.  Theorems. 

The  problem  to  be  discussed  is  that  of  finding  an 
admissible  function,  p(x),  which  makes  an  integral  an 
absolute  ma'^*""""  subject  to  a  side  condition. 
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RAND  Corp.,  SanU  Monica.  Calif. 
ANALYTICAL  APPROXIMATIONS,  VOLUME  3, 
by  CecU  Hastings,  Jr.   30  Oct  52,  dp  P-340 

Unclassified  report 

Desor^)tor8:  (•Numerical  analysis.  Functions), 
(•Functions,  Numerical  analysis),  ^>ecial  functions 
(Mathematical),  Bessel  functions,  ProbabUlty, 
Numerical  methods  and  procedures. 

Analytical  approximations  of  offset  circle  probability 
functions  and  Bessel  functions  are  presented. 
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A  NOTE  ON  PRIMITIVE  MATRICES, 
by  I.  N.  Herstein.    12  Nov  52,  6p  P-344 

Unclassified  report 

Descriptors:  (•Matrix  algebra,  Theorems), 
Determinants,  Algebra. 

Suppose  that  A  is  a  square  matrix  consisting  of  non- 
negative  elemente.   In  certain  considerations  it  is 
inqwrtant  to  know  when  all  tlie  elements  of  some  power 
of  A  are  stricUy  positive.   Frobenius  gave  a  very  simple 
necessary  and  sufiicient  condition  for  this  to  haj^n.   In 
tills  paper  a  simple  proof  of  this  result  is  given.   This 
proof  Is  algebraic  in  nature  and  avoids  the  use  of  the 
convergence  of  powers  of  a  matrix. 
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ANALYTICAL  APPROXIMATIONS,  VOLUME  4, 
by  James  P.  Wong,  Jr.  and  CecU  Hastings,  Jr. 
24  Nov  52.  6p   P-348 

Unolassifled  report 

Descriptors:  (•Numerical  analysis.  Functions), 
(•Functions,  Numerical  analysis),  ^lecial  functions 
(Matliematical),  Bessel  functions,  ProbabUlty, 
Numerical  methods  and  procedures. 

Analytical  approximations  of  offset  circle  probabUity 
functions  and  Bessel  functions  are  given. 
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ON  STOCHASTIC  LEARNINO  THEORY, 

tV  MerriU  M.  Flood.   19  Dec  62,   2Sp   P-353 

Unclassified  report 

Descriptors:   {*Leaming,  Stochastic  processes), 
(*Stociustic  processes.  Leaming),  Probability. 
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CONFLICTS  WITH  IMPRECISE  PAYOFFS, 
by  J.  D.  Williams.   IS  Dec  52,   15p  P-3S4 

Unclassifled  report 

Descriptors:  (*Qame  theory.  Economics), 
(* Economics,  Game  theory). 

The  paper  is  a  lecture  on  game  theory  delivered  at  the 
Symposium  on  Applications  of  Game  Theory,  sponsored 
i^  the  American  Mathematical  Society. 
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ANALYTICAL  APPROXIMATIONS,  VOLUME  7. 
by  Cecil  Hasting,  Jr.  and  James  P.  Wong,  Jr. 
16  Jan  53.  6p   P-364 

Unclassifled  report 

Descriptors:  (*Numerical  analysis,  Bessel  functlona), 
(*Bessel  functions.  Numerical  analysis).  Functions, 
Numerical  methods  and  procedures. 

Analytical  appmximations  of  Bessel  functions  of 
Imaginary  argument  are  presented. 
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AN  INTRODUCTICM*  AND  BEGINNER'S  GUIDE  TO 

MATRIX  PSEUDO-INVERSES. 

by  Arthur  Albert.    Jul  64,   73p 

Contract  Noar4401  00.  Pro].  RR003  04  01 

Unclassified  report 

Descriptors:  (*MatrU  algebra.  Transformations 
(Mathematics)),  ('Transformations  (Mathematics), 
Matrix  algebra).  Projective  geometry,  Least  squares 
method.  Perturbation  theory.  Equations,  Theorems. 

This  paper  presenta  a  tutorial  development  of  the  theory 
of  matrix  pseudo-inverses,  with  some  appllcatloos.   The 
proofs  are  based  on  two  classical  theorems  -  the  dlago- 
nalizatlon  theorem  for  symmetric  matrices  and  the  pit>- 
Jection  theorem  for  finite  dimensional  vector  spaces. 
With  the  aid  of  the  pseudo-inverse  concept,  explicit 
closed  form  expressions  for  such  things  as  the  general 
solution  to  under  specified  linear  equations,  the  projec- 
tion of  a  vector  onto  a  linear  manifold,  the  solution  to 
least  squares  problems  subject  to  linear  constrainta 
and  the  Gramm-Schmidt  orthogon  alization  procedure 
are  exhibited.   An  asymptotic  expansion  of  (A  >  epHiloa 
B)  to  the  minus  1  power,  where  A  is  non-negative 
definite,  B  is  positive  definite  and  epsUon  Is  small  (the 
classical  perturbation  problem)  which  does  not  require 
knowledge  of  the  eigenvalues  and  eigenvectors  of  A  and 
B  Is  developed.   Briefly  the  definition  of  the  pseudo- 
inverse  evolves  as  follows:  If  H  is  an  n  x  M  matrix 
and.2  is  an  n-vector,  there  may  or  may  not  be  an 
M-vector  X,  satlsfyii«  the  equation  HX  >  Z. 
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RAND  Corp.,  Santa  Monica,  Calil 

A  BEHAVIORAL  MODEL  OF  RATIONAL  CHOICE. 

bf  Herbert  A.  Simon.    20  Jan  53.  17p   P-366 

Unclassified  report 

Descriptors:  (*DecLBion  theory.  Mathematical  models). 
(*Qame  theory,  Decision  making).  Behavior,  Numerlcid 
analysis.  Probability,  Funotloiis,  Bionics. 

A  nxxlel  is  proposed  for  the  description  of  rational 
choice  by  organisms  of  limited  computational  ability. 
(Author) 


AD-604  203  Div.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
ANALYTICAL  APPROXIMATIONS,  VOLUME  8, 
by  Cecil  Hastings,  Jr.  and  James  P.  Wong,  Jr. 
2  Mar  53,  6p   P-376 

Unclassified  report 

Descriptors:  ('Numerical  analysis.  Bessel  functions), 
(*Bessel  functions.  Numerical  analysis).  Functions, 
Numerical  methods  and  procedures. 

Analytical  approximations  of  Bessel  functions  of 
imaginary  argument  are  presented. 


AD-604  205 
OTS  Prices: 


Div.    15 
HC  $1.00/MF  $0.60 


RAND  Corp.,  Santa  Monica,  Calif. 

A  DERTVATIVE  TEST  FOR  FINITE  SOLUTION  OF 

GAMES, 

by  h  CUicksberg.    12  Mar  53,  8p  P-379 

Uoolasslfied  report 

Descriptors:  (•Game  theory,  Mathematical  analysis). 
Functions,  Polynomials,  Equations,  Theory. 

Kariln  (AD-603  995)  introduced  a  class  of  payoff  functions 
M,  related  to  convex  payoff  functions,  for  which  optimal 
strategies  with  at  most  a  finite  number  of  pointa  of  in- 
crease always  exist.  The  purpose  of  this  paper  is  to 
give  a  proof  for  all  n  of  ttie  Uieorem  concerning  these 
ftmctions  which  Kariln  proved  for  n<or»5. 


AD-604  206  Div.    15,  30,  32 

OTS  Prices:  HC  $3.00/MF  $0.50 

RAND  Corp..  S«ita  Monica.  Calif. 

ON  SOME  VARIATIONAL  PROBLEMS  OCCURRINQ  IN 

THE  THEORY  OF  DYNAMIC  PROGRAMMING, 

by  Richard  Bellman,  Irving  Glicksberfa.  and 

OUver  Gross.    1  May  53.  51p  P-380 

Unclassifled  report 

Descriptors:  (*I^mamlc  prognunmlng.  Calculus  of 
variations),  ('Calculus  of  variations.  Dynamic  program- 
ming), Operattons  research.  Mathematical  models. 
Differential  equattons.  Control  systems.  Economics. 
Functions,  Functional  analysis.  Time-lag  ttieory. 

This  paper  presenta  some  resulta  of  an  investigation  of 
a  class  of  interesting  and  important  varistlaiial  problems 
involving  the  control  of  a  physical  system  over  a  time 
interval.   One  large  category  of  problems  of  this  nature 
arises  in  connection  with  the  maintenance  of  a  <l|ynamlo 
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"^stem  In  or  near  a  qwotfled  state  at  i»Hii|iti«iTn  oost 
Another  large  oatefloty  of  problems,  of  «'r»TK"»'tc  and 
IndustrUl  origin,  are  ttx>«e  in  which  It  is  required  to 
maximize  the  output  of  a  system  given  a  limited  quantity 
of  reaouroes.  Only  one  representative  of  tills  oategory  will 
be  discussed  in  this  paper. 


AD-604  207 
OTS  Prtoesi 


Div.    15 
HC  $2.00/MF  $0.50 


RAND  Corp..  Santa  Monica,  Calif. 

THE  STABILITY  THEORY  OF  DIFFERSMfflAL- 

DIFFERENCE  EQUATIONS. 

by  Rlehard  Bellman  and  John  M.  Danskln, 

17  Mar  63,  29p  P-381 

Unclassifled  report 


f 


Descriptors:  CDUferenttal  equations.  StsbiUty). 
(•Difference  equations.  Stability).  Linear  systems. 
Nonlinear  systems.  Automatic,  Control  systems. 
Time-lag  theory.  Mathematical  models. 

A  survey  of  the  stability  theory  of  linear  Sad  nonlinear 
differentlal-diflerence  equattons  is  given  with  parttoular 
reference  to  the  applications  to  the  problems  of  auto- 
matic control  in  systems  possessing  time<4ags.   (Author) 


AD-604  210  Div.    15.  32 

OTS  Prices:  HC  $2.00/MF  $0.60 

RAND  Corp.,  Santa  Monica.  Calif. 

SOME  MATHEMATICAL  METH<X>S  AND  XECHNIQUES 

IN  ECONOMICS.  I  I 

by  I.  N.  Herstein.   24  Mar  63.   28p  P-389 

Undsssifled  report 

Research  undertaken  under  contract  betwtte  the  Co«4e« 
Commission  for  Research  in  Ecoftomlcs  sad  The  Rand 
Coip. 

Descriptors:  (•Economics,  Mathematical,  (•Mathe- 
matics, Economics),  Mathemattoal  analysis,  Osme 
theory.  Operators  (Mathematics). 

The  purpose  of  the  paper  is  to  give  a  presentation  of 
some  phases  of  pure  mathematios  that  ar0  in  ourreot  use 
in  the  economic  worid. 


AD-604  212  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
ANALYTC AL  APPROXIMATlCWS.  VOL.  W 
by  CecU  Hastings.  Jr.  and  James  P.  Woo(,  Jr. 
1  Apr  53.  6p   P-387 

Uwtlassifled  report 

Descriptors:  (•Numerical  analysis.  Bessel  Amctioos), 
(•Bessel  functions.  Numerical  analjrsis),  Funotloos. 
Numerical  methods  and  procedures. 

Analytical  approodmattons  of  Bessel  Aoio^lpns  of 
Imaginary  argument  are  presented. 


AD-604  214  Div.    15 

OTS  Prloes:  HC  $1.00/MF  $0.60 

RAND  Corp.,  Santa  Moolca.  Calif. 
ANALYTICAL  APPROXIMATIONS.  VOL.  ^0, 
by  Cecil  Hastii^.  Jr.  and  James  P.  Wonf »  Jr. 


16  Apr  53.   6p   P-3987 


Unclassifled  report 


Descriptors:  (•Numerical  analysis,  Bessel  taaaUoaa}, 
(•Bessel  functions.  Numerical  analysis),  Functions. 
Numerical  methods  and  procedures. 

Analytical  approximations  of  Bessel  Amctioos  of 
imaginary  argument  are  presented. 


AD-604  216  Div.   15 

OTS  Prloes:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 
THE  INCOMPLETE  APPROXIMATOR  (IN  SK  FITS), 
by  Cecil  Hastings.  Jr.  and  James  P.  Woog.  Jr. 
12Jun63.   21p   P-404 

Unclassified  report 

Presented  to  the  June  12.  1963  meeting  of  the  Digital 
Computers  Association. 

Descriptors:  (•Analytic  geometry..  Graphics),  (•Cturve 
fitting,  Graphics),  (•Graphics,  Curve  fltting).  Numeri- 
cal analysis.  Numerical  metlwds  and  procedures. 

A  graphical  treatment  of  curve  fltting  techniques  is 
presented. 


AD-604  217  Div.    15 

OTS  Prices:  HC  $2.00/MF  $0.60 

RAND  Corp..  Santa  Mootoa,  Calif. 

ON  THE  CLASS  OF  GAMES  OVER  FUNCTION  SPACE 

AND  RELATED  VARIATIONAL  PROBLEMS, 

by  W.  H.  Fleming.   20  May  53,   37p  P-405 

Unclassified  report 

Descriptors:  (•Game  theory.  Calculus  of  variattons), 
(•Calculus  of  variations.  Game  theory),  Functions, 
Set  theory.  Theorems,  Optimization.  Convex  seta. 

A  certain  class  of  two  person  sero  sum  games  in  wliich 
the  players  have  functtons  as  pure  strategies  is  con- 
sidered.  A  notton  of  mixed  strategy  Is  defined  for  such 
games,  and  a  theorem  Is  proved  Insuring  the  existence 
of  soluttons  In  mixed  strategies.  By  specializing  to  con- 
sider games  in  which  one  player  has  a  passive  role, 
some  apparently  new  Information  on  the  existence  of 
solutions  to  certain  variational  problems  is  obtained. 
(Author) 


AD-604  219  Div.   15.  26 

OTS  Prices:  HC  $1.00/kf  F  $0,50 

RAND  Corp.,  Santa  Monica,  Calif. 

BOTTLENECK  PROBLEMS  AND  DYNAMIC  PROGRAM- 

MINQ. 

by  Richard  Bellman.   22  May  63.  »p  P-407 

Unclassifled  report 

Descriptors:  (•Dynamic  programming.  Theory), 
(•Industrial  production.  Dynamic  progranmilng), 
(•Inventory  control.  Djmamic  programming).  Differential 
equations.  Partial  differential  equations.  Mathematical 
models.  Economics,  Management  control  systems. 

The  purpose  of  the  paper  is  to  Indtoate  how  the  theory  of 
dynamic  programming  provides  a  nuithematlcal  formnlstkn 
and  a  systematic  ^jpioach  to  an  interesting  and  ■«gw<fi/>««* 
olass  of  production  and  allocation  problems. 
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AD-604  221  DlT.    15 

OTS  Prices:  HC  $1.00/MF  $0.S0 

RAND  Corp.,  Santa  Monica.  Calif. 

INEQUALITIES. 

bgr  Richard  Bellman.  8  Jun  53.  lip  .P-412 

Unclassified  report 

Descriptors:  (*Inequalitles,  Theorems),  Mathematical 
,•  logic.  Calculus  of  variations.  Algebra,  Geometry, 
Symposia. 

A  speech  prepared  for  delivery  before  a  Teachers'  Con- 
ference at  UCLA.  8  July  1953,  containing  an  elementary 
presentatfon  of  some  fundamental  Inequalities.    (Author) 


AD-604  222 
OTS  Prices: 


Dlv.    15 
HC  $1.00/MF  $0.50 


RAND  Corp.,  SanU  Monica.  Calif. 

A  SIMPLE  DERIVATION  OF  THE  POSSION 

DISTRIBUTION, 

by  R.  E.  Kalaba.  llJun  53.  ^  P-414 

Unclassified  report 

Descriptors:  (^Distribution  theory.  Probability), 
(•Probability,  Distribution  theory).  Stochastic  proc- 
esses. Mathematical  analysis. 

One  of  the  most  important  stochastic  processes  is  the 
Polsson  process,  in  which  it  is  assumed  that  (a)  the  num- 
bers of  events  occurring  in  nonoverlapping  time  intervals 
are  independent;  (b)  the  probability  of  one  event's  occur- 
ring during  time  dt  is  lambda  dt  +  o(dt),  where  lambda  is 
a  constant,  while  the  probability  that  two  or  more  occur 
is  o(dt).   Using  only  the  simplest  kind  of  reasoning  from 
probability  theory,  the  Polsson  distribution  is  deduced 
from  the  basic  assumptions  (a)  and  (b).   Consequently, 
the  need  for  viewing  the  Polsson  distribution  as  a  limit- 
ing case  of  some  other  distribution  is  obviated.    In 
addition  the  technique  used  readUy  generalizes  to  the 
case  in  which  lambda  dqpends  on  U 


AD-604  223  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Callt 
ANALYTICAL  APPROXIMATIONS,  VOL.  11, 
tay  Cecil  Hastings,  Jr.  and  James  P.  Wong,  Jr. 
1  Jul  53,  6p   P-415 

Unclassified  report 

Descriptors:  (*N«mMrical  analysis,  Bessel  functions), 
(*Bessel  functions,  Numerical  analysis).  Functions, 
Numerical  methods  and  procedures. 

Analytical  approximations  of  Bessel  functions  and  of 
mach  numbers  in  terms  of  pressure  ratio  are  given. 


AI>>604  231  Dlv.   15 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 
COMPUTATIONAL  PROBLEMS  IN  THE  THEORY  OF 
DYNAMIC  'PROGRAMMING, 
by  Richard  Bellman.  6  Aug  53,  27p   P-433 

Unclassified  report 

Descriptors:  (*I>ynsmic  programming.  Theory), 
(•Functions,  Equations),  Economics,  Sequences, 
Optimization,  Decision  tlieoiy,  Stochastic  processes. 

A  number  of  r^resentatlve  approximation  techniques  in 


the  theory  of  dynamic  programming  are  Ulustrsted  la  a 
discussion  of  a  ftinotional  equatioo. 


AO-604  232  Div.   15,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif.  , 

APPROXIMATIONS  IN  NUMERICAL  ANALYSIS:  A 

REPORT  ON  A  STUDY, 

by  Cecil  Hastings,  Jr.,  David  K.  Hayward,  and 

James  P.  Wong,  Jr.   13  Aug  53.   lOp   P-424 

Unclassified  report 

Deecriptors:  (♦Numerical  analysis.  Functions), 
(♦Functions,  Numerical  analysis).  Digital  computers, 
Bessel  functions. 

The  paper  is  concerned  with  the  problem  of  choice  of 
parametric  form,  and  determining  the  coefflclente  in  the 
parametric  form. 


AD-604  233  Div.   15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Callt 
ANALYTICAL  APPROXIMATIONS,  VOL.  12, 
by  CecU  Hastings,  Jr.  and  James  P.  Wong,  Jr. 
18  Aug  53,  6p    P-426 

Unclassified  report 

Descriptors:  (^Numerical  analysis,  Numerical  methods 
and  procedures),  Bessel  functions.  Fluid  dynamic  prop- 
erties. Integrals,  Trigonometry. 

Analytical  approximations  of  a  Bessel  function,  mach 
number.  Integral,  and  a  Cosine  transformation  are 
presented. 


AD-604  234 
OTS  Prices: 


Div.   15 
HC  $2.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

ON  THE  DISTRIBUTION  OF  CERTAIN  FUNCTIONALS 

OF  MARKOFF  PROCESSES, 

by  D.  A.  Darling  and  A.  J.  F.  Siegert. 

31  Oct  53,  rev.  20  Apr  54,  28p   P-429 

Unclassified  report 

Descriptors:  (*Statlstical  processes.  Functional 
analysis),  (*Dlstribution  theory,  Statistical  processes). 
Integral  equations.  Differential  equations.  Integral 
transforms. 

The  problem  of  the  distribution  of  certain  functionals  of 
a  general  n-dlmensional  Markoff  process  X(t)  is  explored. 
Analytical  methods  for  the  study  of  random  variables  are 
developed.    A  fundamental  pair  of  integral  equations  whose 
unique  solution  is  the  characteristic  funotloo  of  U(s,  t)  is 
also  developed. 


AD-604  236  Div.   15 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp.,  SanU  Monica.  Calif. 

A  FUNCTIONAL  EQUATION  IN  THE  THEORY  OF 

DYNAMIC  PROGRAMMING  AND  ITS  GENERALIZATIONS^ 

by  Richard  Bellman  and  Sberman  Lehman. 

9  Sep  53,  73p  P-433 

Unclassified  report 

Descriptors:  (*Dynamlc  programming.  Theory), 
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ec^atlooa. 


OpttwiMtVui, 


(♦Funotlons.  Equations).  Differential 
Stochastic  processes.  Probability, 
Iterative  metiiods.  Integral  eqostioiis. 

Various  analytic  properties  of  a  partlcuUr  functional 
equatlcm  are  studied  togetter  with  a  numtsr  of  gene  rail  tatiooi 
of  discrete  and  continuous  type. 


AD-604  238  Div.   15.  33 

OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Corp.,  SanU  Monica,  Calif. 
COMMENTS  ON  J.  VON  NEUMANN'S  *THE  PROBLEM 
OF  OPTIMAL  ASSIGNMENT  IN  A  TWO-PERSON  GAME', 
by  G.  B.  Dantzlg.  21  Jul  52  7p   P-485 

tkwlassified  report 


Descriptors:  (*Oame  ttteoiy,  OptlmliiayDn),  Theorems, 
PennuUtions,  Transpoitadon. 


Certain  argumenU  in  J.  voo  Neumann's  paper  reducing 
the  optimal  assignment  problem  to  a  two-person  game 
can  be  simplified.    A  simple  observation  produces  a  proof 
that  all  vertices  of  the  convex  of  solutioas  (or  a  related 
continuous  problem)  are  permutations;  hance,  admissible 
solutions  to  the  original  combinatorial  problem.    (This  is 
a  modification  of  the  author's  proof  that  optimal  solution 
to  the  transportation  problem  is  Integral  if  the  row  and 
column  totals  are  Integers.)   The  present  proof  depends 
on  a  well-known  and  easily  verified  theorem  that  tiie  vertex 
of  a  convex  defined  by  m-llnear  equations  in  n-non-negatlve 
variables  (considered  as  a  point  in  R  sub  N)  has  at  most 
m  positive  componenU.   (Author) 


AD-604  239  Dlv.    IS.  30 

OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Corp.,  SanU  Monica,  Calif. 

ON  THE  CONTINUOUS  GOLD-MINING  BQUATION, 

by  Richard  Bellman  and  Sherman  Lehnu  i  b 

1  Got  53.  9p  P-436 

RtBOlasstfied  report 


Prepared  in  cooperation  with  Stanford  i 


XJlJlT.. 


Calif. 


Descriptors:  (*Dynamlc  programming.  Eqpiatlons), 
(•Game  theory.  Equations),  Differential  equations, 
Calculus  of  variatlms. 


AD-604  241  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 

NOTE  ON  THE  NUMERICAL  TREATMENT  OF  SECOND- 
ORDER  IXFFERENTIAL  EQUATIONS, 
by  Richard  Latter  and  Herman  Kahn.   7  Oct  53. 
5p   P-439  j . 

molassified  report 

Descriptors:  (•Differential  equations,  Numerlosl 
analysis),  (•Numerical  analysis,  Differential  equations). 
Numerical  methods  and  procedures.  Transformations 
(Mathematics),  Integral  equations.  Integration,  Power 
series. 

The  metiiod  is  based  on  converting  the  (ttfferentisl 
equatfon  Into  an  integral  equation,  which  is  effected  by  a 
double  integration.   Exaii4>les  of  this  m^fhod  are 
presented. 


AD-604  242  Div.   15 

OTS  Prices:  HC  $1.00/MF  $0.50 


BAND  Corp.,  SsnU  Monica.  Calif. 
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THE  PRODUCT  FORM  FOR  THE  INVERSE  IN  THE 

SIMPLEX  METHOD. 

by  George  B.  Dantzlg  aitd  \Mllism  Orchard-Hays. 

9  Oct  53,   8p  P-440  Unclassified  report 

DMcrlptora:  (•Itoratlve  methods.  Linear  programming), 
(•Linear  programming,  Iterative  methods).  Matrix 
algebra.  Numerical  loetbotia  and  procedures,  Trans- 
formations (Mattiematlos). 

When  a  matrix  is  represented  as  a  product  of  'elemen- 
Ury'  matrices,  the  matrix,  Ito  tranq)ose.  Ito  inverse  and 
inverse  transpose  are  readily  available  fbr  vector 
multiplication.   By  an  'elementary  matrix'  is  meant  one 
formed  from  the  identity  matrix  by  replacing  one  colunm; 
thus  an  elementary  matrix  can  be  compactly  recorded  by 
the  subscript  of  ttie  altered  column  and  the  values  of  the 
elemento  in  it.   In  Qte  revised  simplex  method  both  the 
inverse  and  Inverse  transpose  of  a  'basic'  matrix  are 
needed;  more  significant,  however,  is  the  fact  tliat  each 
into  ration  r^laoes  one  of  &e  columns  of  the  basis.   In 
the  product  form  of  representation,  this  change  can  be 
conveniently  effected  by  multiplying  the  previous  matrix 
by  an  elementary  matrix;  thus,  only  one  additional  column 
of  information  need  be  recorded  with  each  iteration.   This 
approach  places  relatively  greater  emphasis  on  'reading' 
operations  than  'writing'  and  thereby  reduces  computation 
time.   Using  the  LB.M.  Card  Programmed  Calculator,  a 
novel  feature  resulU:  when  the  inverse  matrix  is  needed 
at  one  stage  and  ite  transpose  at  another,  this  is  achieved 
simply  by  turning  over  the  deck  of  cards  representing  the 
Inverse.   (Author) 


AD-604  243  Div.   15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 

ANALYTICAL  APPROXIMATK>NS:  VOLUME  13. 

by  Cecil  Hastings,  Jr.  and  James  P.  Wong,  Jr. 

9  Oct  53,   8p  P-441  Unclassified  r^x>rt 

Descriptors:  (•Numerical  analysis.  Numerical 
methods  and  procedures).  Integrals,  Trigonometry, 
Bessel  functions.  Fluid  dynamic  properties. 

Analytical  approximations  of  a  definite  Integral,  Cosine 
transformation,  Bessel  function.  Mach  number  and  a 
natural  logarithm  are  presented. 


AD-604  251  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Boeing  Scientiflc  Research  Labs..  Seattle,  Wash. 
AN  INEQUAUTY  FOR  CONVEX  FUNCTIONS  INVOLV- 
ING MAJORIZATION. 
Mathematical  note, 

by  Albert  W.  Marshall  and  Frank  Prosohan.  Jul  64, 
8p  Dl-82-0360,  Boeing-Mai)i-356 

Unclassified  report . 

Also  available  from  tte  author. 

Descriptors:  (*Inequalltles,  Functions),  (•Functtons, 
Inequalities),  Theorems,  Numerical  methods  and 
procedures. 

A  simple  inequality  involving  eiq>eoUtionB  of  convex 
functions  and  the  notion  of  majorizatton  is  derived. 
Altix>u^  the  result  is  easily  obtained,  it  yields  as  special 
cases  Karamata's  Inequality,  Muirfaead's  Theorem,  and 
seyeral  new  theorems.   (Author) 


AD-604  257  Div.   15 

OTS  Prices:  HC  $2.00/MF  $0.50 


Wisconsin  Univ.,  Madison 
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ESTIMATING  MISSING  VALUES  IN  UNREPUCATBD 

TWO-LEVEL  FACTORIAL  AND  FRACTKWAL 

FACTOBIAL  DBSK3NS. 

TecteloAl  rept.  no.  M, 

by  Norman  R.  Draper  and  David  M.  Steoeman. 

Jul  63.   36p 

Cootnot  NonrUOa  17,  ProJ.  NBOU  222 

Unclaaatfled  report 

Descriptors:  (*ConibtnatorlaI  analysis,  Factor 
analysis),  SUtlsttoal  analysis.  Numerical  metiiods  and 
prooedores.  Matrix  algebra,  DeslcD. 

It  has  been  recommended  that  for  a  single  performance 
ot  a  complete  factorial  design,  a  missing  yahie  be 
estimated  by  'minimising  the  sum  of  squares  for  tiw 
interactions  that  are  used  as  error'.   In  the  paper,  more 
specific  recommendatloas  are  made  for  estimating  one  or 
more  missing  values  when  the  design  is  a  two  level 
factorial  or  fractional  factorial.    (Author) 
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Unclassified  report 

Descriptors:  (* Analysis  of  variance.  Factor  analysis), 
Correlatton  techniques,  Numerical  analysis.  Least 
squares  metiwd.  Errors,  Design. 

Tlie  object  of  die  paper  is  to  tapfHy  a  simple  and 
general  procedure  for  estimating  the  effects  and  their 
variances  and  covarlances  for  tiie  augmented  arrange- 
ments resulting  from  particular  schemes  of  partial 
diiplioatlon. 
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BAYESIAN  ANALYSIS  OF  THE  REGRESSION  MODEL 
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by  Arnold  Zellner  and  George  C.  Tlao.   Dec  63.   26p 
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Unclassified  report 

Also  issued  as  ^tems  Formulation  and  Methodology 
Woifcsbop  Paper  no.  6313. 

Descriptors:  ('Mathematical  models,  Statistical 
analysis).  Functional  analysis.  Statistical  functions. 
Statistical  processes.  Errors. 

Bayesian  methods  are  used  to  analyze  the  regression 
model  with  errors  generated  by  a  first  order  auto-regres- 
sive scheme.    For  a  simple  regression  model,  a  derivation 
Is  made  of  finite  sample  joint,  conditional  and  marginal 
posterior  dlstrlbutioas  of  the  parameters  of  the  modeL 
>Mth  these  distributions,  inferences  can  be  made  about 
parameters  and  investigations  can  be  made  as  to  how 
departures  from  independence,  very  often  encountered  in 
economic  data,  affect  inferences  about  parameters. 
Further,  this  approach  provides  a  unified  treatment  of 
non-explosive  and  explosive  models  and  in  fact  ytelds 
resulte  for  deciding  whether  a  process  Is  or  is  not  ex- 
plosive.  To  illustrate  applicatton  of  the  techniques,  two 
sets  of  artlficlaUy  generated  data,  one  set  from  a  non- 
explosive  model  and  tiie  otlier  from  an  explosive  model, 
are  analyzed  in  detail.    Then,  techniques  are  developed 
for  a  Bayesian  analysis  of  the  multiple  regression  model 
with  autocorrelated  errors.   (Autho^ 
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ON  THE  BAYESIAN  ESTIMATION  OF  MULTIVARIATE 

REGRESSION. 

Technical  rept.  no.  23, 
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Undassifled  report 

Descr4>tor8:  ('Mathematical  models.  Statistical 
analysis).  ('Statistical  analysis.  Mathematical  models). 
Analysis  of  variance,  Functtonal  analysis.  Statistical 
functions. 
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AN  ANALYSIS  OF  TRANSFORMATIONS. 

Technical  rept,  no.  26. 

by  G.  E.  P.  Box  and  D.  R.  Cox.   Mar  64,   67p 
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Unclassified  report 

Descriptors:  ('Transformations  (MathemaUcs), 
Analysis),  Analysis  of  variance.  Nonlinear  systems. 
Mathematical  models.  Experimental  data.  Statistical 
analysis,  Statistical  processes.  Numerical  methods 
and  pro(>Bdures. 

In  the  analysis  of  data  it  is  often  assumed  that  observa- 

ttons  yl,  y2 y  sub  n  are  independently  normally 

distributed  with  constant  variance  and  with  expectations 
specified  by  a  model  linear  in  a  set  of  parameters  theta. 
In  this  paper  the  less  restrictive  assumption  is  made  that 
such  a  normal,  bomoscedastlc,  linear  model  is  appropri- 
ate after  some  suitable  transformation  has  been  applied 
to  the  y's.   Inferences  about  the  transformation  and  about 
the  parameters  of  tlie  linear  model  are  made  by  comput- 
ing the  lUcellhood  function  and  the  relevant  posterior  dls- 
tributton.   The  contributions  of  normality,  homoscedas- 
ticity  and  additivity  to  the  transformation  are  separated. 
The  relation  of  the  present  methods  to  eariler  proce- 
dures for  finding  transformations  Is  discussed.   Tlie 
methods  are  Illustrated  with  examples.    (Author) 
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Descriptors:  ('Mathematical  models.  Analysis  of 
variance).  Numerical  analysis.  Matrix  algebra. 
Equations,  Design. 

It  is  supposed  that  the  region  in  wtiich  experiments  can 
be  performed  is  virtually  unlimited  and  no  restrainto  need 
be  applied.    For  this  case  designs  are  derived  wtiich 
give  uncorrelated  estimates  for  the  parameters  with  the 
variances  of  these  estimates  proporttonal  to  some  pre- 
selected constante.   The  optimal  design  is  defined  in 
terms  of  ito  moment  matrix.  It  Is  then  shown  how  a 
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design  having  a  particular  moment  matrix  may  be  con- 
structed.  It  is  supposed  that  the  investigstor  is  only 
prepared  to  carry  out  experimento  in  a  particular  region 
which  he  defines  by  fixing  measures  of  loeatioa  and  spread 
equal  to  some  fixed  values  for  each  variable.   An  appli- 
cation Is  described  of  a  metttod  used  for  ttie  actual  oon- 
struction  of  a  design  after  tite  moment  mstxix  has  been 
determined. 
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Descriptors:  ('Mathematical  models,  Statistical 
analysis).  Iterative  methods.  Least  squares  method. 
Data,  Design.  Engineering.  Chemical  reactions, 
Soisntlflo  researctL. 

Consideration  is  given  to  the  problem  of  (proving 
hypotheses  Iteratively.  special  emphasis  being  given  to 
catalyilng  the  links  between  determining  that  a  given 
model  is  inadequate,  finding  out  how  it  is  inadequate,  and 
hence  constructing  a  more  appropriate  modeL 
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BAYESIAN  ANALYSIS  OF  RANDOM-EFFlBCT  MOTJELS 
IN  THE  ANALYSIS  OF  VARIANCE.  I.  POSTERIOR  DIS- 
TRIBUTION OF  VARIANCE-COMPONENTS. 
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by  Oeoige  C.  Tiao  and  W.  Y.  Tan.   May  9^.  37p 
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Descriptors:  ('Analysis  of  variance,  Mlittiematical 
models).  ('DlstribuUon  theory,  Analysis  of  variance). 
Numerical  analysis,  Numerical  methods  and  proce- 
dures. Groups  (Mathematics),  Integral  ^{piations, 
ProbabUity. 
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DYNAMIC  PROGRAMMINO  AND  A  NEW  FORMALISM 

IN  THE  CALCULUS  OF  VARIATIONS, 
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Descriptors:  ('Dynamic  programming.  Calculus  of 
variations),  ('Calculus  of  variations.  Onamlc  programming). 
Stochastic  processes.  Partial  dlfierentlal  equations. 
Decision  theory.  Functions.  Equations. 

The  paper,  shows  that  the  tunotknal  eqa^loB  teohnltrie 
introduced  in  previous  woilu  may  be  ussd  to  provide  a 
new  approach  to  some  classtoal  problems  In  the  calculus 
of  variattons.   In  addition  to  furnishing  a  new  analytic 
weapon,  the  meti>od  has  great  potentialities  as  a  computa- 
ttooaltooL 
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SCniB  PROBLEMS  IN  THE  THEORY  OF  DYNAMIC 

PROGRAMMING, 

tajr  Richard  Bellman.   »Nov53.  21p   P-455 

Unclassified  report 

Descriptors:  ('Dynamic  programming.  Theory), 
Functions.  Equations.  Sequences.  Stochastic  processes. 
Optimization. 

The  tlieory  of  dynamic  programming  treato  problems 
involving  multi-stage  processes  by  means  of  a  transforma- 
tion of  the  problem  from  the  space  of  decisions  to  tiw  space 
of  functions.   This  is  accomplished  by  deriving  a  functtonal 
equatton  whose  solution  is  equlvalSDt  to  toe  solution  of  tiw 
original  problem.   To  illustrate  tois  approach  most  cleariy, 
free  of  extraneous  analytto  details,  a  sliiq>le  but  nontrivlal 
multi-stage  investment  problem  is  considered.   How  exact 
solutions  niay  be  obtained  in  some  cases,  approximate 
solutions  in  otlwrs.  and  how  these  approximate  solutions 
may  be  used  to  obtain  more  accurate  soluticas  in  tiw 
general  case  is  shown.   Of  particular  iji4X>rtance  is  tiw 
decrease  in  the  number  of  independent  variables  made 
possible  by  this  approach.   Tills  is  not  only  important  frcHn 
the  theoretical  standpoint,  but  is  also  of  great  value  In 
reducing  the  cost  in  time  and  effort  of  nunoeiical 
computation.   (Autiiox) 
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Descriptors:  ('Dynamic  programming.  Logistics), 
CLogistlcs.  Dynamic  programming).  Sequences. 
Probability.  Matoematlcal  models.  Optiinizatton. 
Functions.  Equations. 

In  recent  years,  tiw  stod^  of  multi-stage  processes  has 
become  of  greater  and  greater  importance  in  wider  and 
wider  fields.   A  multi-stage  process  means  a  process 
conqxMMd  of  a  sequence  of  operations  in  wliich  the  outeome 
of  the  preceding  operations  may  be  used  to  guide  tiw  course 
of  futore  operations.   Two  types  of  operations  may  be 
distinguished  immediately,  those  in  wtiich  the  outeome 
is  completely  determined,  and  ttiose  in  which  the  outcome 
is  uncertain.   To  treat  these  problems  in  a  sjrstematic 
faahinti  the  tlwory  of  dynamic  programming  has  been 
developed.   In  tiw  article,  some  simple,  but  non-trivial, 
problems  of  die  kind  diat  plague  loglsticians  are  con- 
sidered in  order  to  illustrate  what  kinds  of  problems  are 
amenable  to  out  techniques,  what  analytic  resulte  may  be 
eiqwctod.  and  what  computational  procedures  must  be 
utilized  in  generaL   (Autiwr) 
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ON  PERTURBATION  METHODS  INVOLVING  EXPANSK>NS 

IN  TERMS  OF  A  PARAMETER, 
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Unclassified  report 

Deecriptora:  ('Power  series.  Numerical  methods  and 
procedures),  ('Niunerlcal  methods  and  procedures. 
Power  series),  Nunwrlcal  analysis.  Equations,  Integral 
equations.  Nonlinear  dillereatlal  equations.  Functions. 

It  is  shown  by  means  of  some  exsmples  from  tiw 
theories  of  linear  algebraic  equations,  linear  integral 
equations,  and  nonlinear  differential  equattons  that  toe 
jsffectiveness  of  the  method  of  expanding  the  solution  in 
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terms  of  a  parameter  may  be  greatly  increased  In  many 
cases  by  expanding  in  terms  of  a  suitably  chosen  function 
of  the  parameter.    This  Is  particularly  true  when  the 
physical  setting  of  the  equation  allows  only  positlTe  values 
of  the  parameter  to  enter.   (Autiior) 
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ON  THE  CRANK-NICOLSON  PROCEDURE  FOR 

SOLVING  PARABOUC  PARTIAL  DIFFERENTIAL 

EQUATIONS, 

by  M.  L.  Juncosa  and  David  Young.    13  Sep  54,  29p 
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Unclassified  report 

Descriptors:  (*PartlaI  differential  equations,  Numerical 
analysisK  Boundary  value  problems.  Functions,  Series, 
Inequalities,  Theorems,  Numerical  methods  and 
procedures. 

Proof  of  convergence  of  the  Crank-Nicolson  procedure, 
an  'Implicit'  numerical  method  for  solving  parabolic 
partial  differential  equations,  is  given  for  the  case  of  the 
classical  'problem  of  limits'  for  one-dimensional  diffusion 
with  zero  boundary  conditions.    Orders  of  convergence  are 
also  given  for  different  classes  of  initial  functions.    Results 
do  not  support  the  validity  of  socalled  'h2-extrapolatlon' 
in  some  cases.   (Authoij 
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NOTES  ON  MATRIX  THEORY—FV  (AN  INEQUALITY 

DUE  TO  BERGSTROM), 

by  Richard  BeUman.   21  Dec  53.   5p   P-469 

Unclassified  report 

Descriptors:  (*Matrlx  algebra.  Inequalities), 
(•Inequalities,  Mathematical  analysis). 

Two  proofs  are  presented  of  an  inequality  due  to 
Bergstrom.    (Autlx>r) 
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EQUILIBRIUM  ANALYSIS:  THE  STABILITY  THEORY 
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by  Richard  Bellman.  13  Jan  54,  Up   P-475 

Unclassified  report 

Descriptors:  (^Differential  equations.  Stability),  Theory, 
Oscillation,  Nonlinear  differential  equations.  Partial 
differential  equations.  Difference  equations.  Time-lag 
theory. 

This  paper  appears  as  an  appendix  to  a  chapter  in  a 
book  by  E.  F.  Beckenbach  entitled,  'Mathematics  for 
Engineers.'   This  appendix  sketches  briefly  some  of 
the  most  important  aspects  of  a  part  of  the  general 
ttieory  of  differential  equations,  the  stability  theory  of 
equilibrlimi  states.   (Autboi) 
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BOTTLENECK  PROBLEMS,  FUNCTIONAL  EQUATIONS 

AND  DYNAMIC  PROGRAMMING. 

by  Richard  Bellman.  29  Jan  54.  24p   P-483 

Unclassified  report 

Descr^itors:  (^Industrial  production.  Dynamic  pro- 
gramming). ('Inventory  control.  Dynamic  programming), 
X*Dynamlc  progranmilng.  Inventory  control).  Management 
control  systems.  Mathematical  models,  Economics, 
Functional  analysis.  Equations. 

A  Imttleneok  problem'  in  the  sense  that  the  level  of 
economic  activity  will  be  determined  by  the  resource  In 
shortest  supply  Is  discussed.    A  typical  problem  of  the 
bottleneck  type  involving  the  auto  Industry,  the  steel  in- 
dustry and  tiie  tool  industry  is  presented.   The  problem 
is  formulated  mathematically  employing  a  discrete  ap- 
proximation.   After  a  short  discussion  of  the  difficulties 
of  this  approach,  a  continuous  approximation  is  advanced. 
Finally,  the  functional  equation  approach  Is  applied  to  the 
theory  of  dynamic  programming. 
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ON  A  NEW  ITERATTVE  ALGORITHM  FOR  FINIXNG 

THE  SOLUTIONS  OF  GAMES  AND  LINEAR  PROGRAMMING 

PROBLEMS. 

by  Richard  Bellman.    1  Jun  53,  20p   P-473 

Unclassified  report 

Descriptors:  (^Iterative  methods.  Operations  research), 
(*Game  theory.  Iterative  methods),  (*Linear  programming. 
Iterative  methods).  Differential  equations.  Difference 
equations.  Matrix  algebra.  Numerical  methods  and 
procedures. 

The  aim  is  to  obtain  a  procedure  which  converges  more 
rapidly  than  either  the  statistical  method  of  Brown,  or  the 
differential  equation  approach  of  Brown  and  von  Neumann. 
A  variant  of  the  differential  equation  approach  wliich 
converges  more  r^idly  ttian  the  original  is  presented. 
Carrying  this  t4>proach  to  its  logical  limit  a  process  with 
an  exponential  rate  of  c<mvergence  is  obtained.   The 
discrete  analogue,  obtained  by  replacing  the  differential 
equation  by  a  difference  equation,  furnishes  the  new 
Iterative  algorithm. 
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THE  THEORY  OF  DYNAMIC  PROGRAMMING  AS 

APPLIED  TO  A  SMOOTHING  PROBLEM. 

by  R.  BeUman.  I.  Gllcksberg,  and  O.  Gross. 
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Unclassified  report 

Descriptors:  ('Dynamic  programming.  Theory). 
('Industrial  prodix;tion,  Dynamic  programming). 
Equations,  Functions,  Integral  equations.  Economics, 
Management  control  systems. 

A  problem  involved  in  adjusting  production  facilities  to 
changes  in  demand  is  considered  using  the  theory  of 
dynamic  programming. 
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SOLUTION  OF  PARABOUC  PARTIAL  UrPERBNTIAL 

BQUATIONiS. 

by  M.  L.  Juncosa.  1  Feb  54,  18p   P-499 

Unclassified  report 

Descriptors:  ('Partial  differential  equations.  Diffusion). 
('Diffusion,  Partial  differential  equations).  Nonlinear 
differential  equations.  Difference  equatldss.  Inequalities, 
Errors,  Theorems,  Numerical  analysis.! 

A  proof  of  convergence  of  the  solution  of  »  partial  dif- 
ference equation  to  the  solution  of  the  claMlcal  'problem 
of  limits'  for  one-dimensional  diffusion  wifii  zero  boundary 
conditions.    (Author) 
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SOLUTION  OF  A  LARGE  SCALE  TRAVELING  SALES- 
MAN PROBLEM,  I 
by  G.  Dantdg,  R.  Fulkerson.  and  S.  Jotans  ». 
12  Apr  54,  rev.  8  Jul  54,  36p   P-610 

U^olasslfled  report 
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It  Is  shown  that  a  certain  tour  of  49  cities,  one  In  each 
of  the  48  sUtes  and  Washington.  D.  C,  has  the  shortest 
road  distance.   (Author) 
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MONOTONE  CONVERGENCE  IN  DYNAMIC  PROGRAM- 
MINQ  AND  THE  CALCULUS  OF  VARIATjipNS, 
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by  RldisTd  Bellman.  Rev.  3  Sep  54.  9p  P-S13 

Unclassified  report 

Descriptors:  ('Dynamic  programming.  Calculus  of 
variations).  CCalouhis  of  variations.  Dynamic  progrsm- 
ming).  Functions,  Iterative  methods.  Equations. 

In  the  present  paper  we  show  that  tbe  me&od  of 
'approximation  in  policy  space,'  developed  in  the  theory 
of  dynamic  programming,  yields  monotone  convergence 
In  the  calculus  of  variations.   (Auttioi) 
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Descriptors:  (*Numerlcal  analysis.  Integrals), 
(Integrals,  Numerical  analysis).  Numerical  methods 
and  procedures. 

Analytical  approximations  of  chi-square  integrals  are 
presented. 
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Unclassified  report 

Descriptors:  ('Fourier  analysis.  Reviews),  ('Statis- 
tical functions.  Reviews),  Numerical  methods  and  pro-     • 
cedures.  Acoustics,  Electronics,  Engineering. 

A  review  of  Fourier  analysis  and  autocorreUtlon 
applications  In  the  problems  of  physics  and  engineering  is 
presented. 
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AD-603  561  DiT.    16.  20 

OTS  Prices:  HC  14.00/MF  $1.00 

USAF  RadlatioD  Lab..  Univ.  of  Chicago,  ni. 

QUARTERLY  PROGRESS  REPORT  NO.  52.  (tHE  EFFECTS 

OF  IONIZING  RAIXATION  AND  RADJATlON  PROTECTIVE 

AGENTS  ON  THE  BIOCHEMISTRY  OF  MAMMAUAN 

TISSUES], 

15  JiU  64.    137p 

Contract  AF41  609  1693,  ProJ.  7757.  Task  775702 

Unclassified  report 

The  original  document  contains  color,  but  distribution 
copies  are  available  in  black-and-white  reproduction  only. 

Descriptors:    (*Radiobiology,  Tissues  (Biology)). 
(•Tissues  (Biology),  Radiation  effects),  (*Radioprotective 
agents.  Blochemistrjr),  X  rays.  Enzymes.  Liver,  Thiols, 
Phosphates,  Oxidatioa,  Rats.  Steroids.  Amines. 
Radiation  Injuries.  Lethal  dosage.  Oxygen.  Anoxia. 
Cyclobutases.  Serotonin.  Histology.  Mice.  Shielding. 
Hematology,  Aromatic  compounds.  Ketones.  Gamma  rays. 
Fast  neutrons.  Life  ^an. 

Contents:  Influence  of  X-radiatlon  and  various  chemical 
agents  on  the  development  of  a  thiopbosphate-oxldlzing 
enzyme  system  In  the  livers  of  male  rats;  Influence  of 
X-irradiation  on  steroid- induced  Increases  in  the  activity 
of  a  deto  dflcation  enzyme  in  Uver;  Studies  on  the  toxicity 
and  mechanism  of  action  of  2-merc^ptoethylamine;  The 
Influence  of  various  chemical  compounds  on  radiation 
lethality  in  mice;  Stiidies  on  tissue  oxygen  levels  and 
radioprotection  with  anoxia  and  serotonin  In  mice;  Studies 
on  the  toxic  and  radioprotective  effects  of  cyclobutane 
derivatives;  Histopathologic  findings  in  the  tissues  of  mice 
given  daily  X-ray  exposures  with  or  without  liver  shielding; 
Hematological  and  hlstopathological  findings  in  the  tissues 
of  mice  fed  diets  containing  para-aminopropiophonone  and 
the  effect  of  daily  X-ray  exposure  on  these  findings. 


AD-603  562 
OTS  Prices: 


Div.    16 
HC  $1.00/MF  $0.50 


Wastiington  State  Univ.,  Pullman. 

AN  INVESTKATION  OF  THE  MECHANISM  OF  THE 

'CARRY-OVER'  PERIOD  IN  THE  PHOTOPERIODIC 

GONADAL  RESPONSE  IN  BIRDS. 

Final  scientific  rept.  for  1  Aug  54-29  Feb  64. 

by  Donald  S.  Famer.   7  Jul  64,  lip 

Contract  NoBrl520  00,  Pro}.  NR301  263 

Unclassified  report 

Descriptors:   (*Te8te8.  Birds),  (*Pbotoperiodlsm, 
Testes),  Stimulation,  Males,  GrowOi,  Sex  glands. 
Adaptation  (Physiology),  Hormones,  Metabolism, 
Equations,  Bibllogn^ihies. 

Researcb  on  the  photoperiodic  control  of  testicular  cycles 
in  Zoootrichia  leucophiys  gambelli  showed  that  y/bea  males 
are  subjected  to  stimulatory  daily  photoperiods  of  uniform 
duration,  Intensity  of  light,  and  quality  of  light,  the  rate 
of  testicular  growth  approximates  a  logarithmic  function  ot 
time  from  resting  wei^t  (ca.  1  mg.)  to  250  mg.    Within 
this  range,  growth  as  a  function  of  time  therefore  can  be 
represented  approximately  as:   log  W(sub  t)  =  log  W(sub  o)  -f 
k(8ub  p)  t  in  which  W(sub  o)  is  the  resting  testicular  weight 
(in  mg.)  W(sub  t)  the  weight  after  t  days  exposure  to  a 
daily  stimulatory  photoperiod  of  p  hours,  and  k  is  tbe 
testicular  growth-rate  constant.   In  this  species  it  was 
shown  that  k  is  a  function  of  light  intensity  (I),  wave  length 
(lambda),  environmental  temperature  (T),  the  time  (r) 
el^Med  after  the  end  of  photorefractoriness,  and  p.   These 
functions,  with  the  exception  of  k  -  f(r).  were  estimated 


sufficiently  accurately  on  the  basis  of  laboratory  e;q>eri- 
ments  so  that  the  reliability  of  the  experimental  results, 
projected  into  natural  conditions,  can  be  evaluated. 


AD-603  576  Dlv.    16,  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Navy  Medical  Neuropsychiatrlc  Research  Unit.  San 

Diego,  Calif. 

A  RE-ANALYSIS  OF  GSR  CONDITIONING. 

by  David  G.  McDonald  and  Laveme  C.  Johnson. 

May  64,  lOp 

Task  MR005  12  2304 

NMNRU  64  6 

Unclassified  report 

Descriptors:   (•Galvanic  skin  response.  Conditioned 
reflex),  (•Conditioned  reflex.  Galvanic  skin  response), 
Psychophysiology,  Sensitivity.  Stimulation.  Shock 
therapy.  Thresholds  (Physiology),  Reactions  (Psychol- 
ogy). Naval  personnel.  Correlation  techniques. 
Statistical  analysts. 

It  was  suggested  that  a  previous  analysis  of  GSR  condi- 
tioning failed  to  establish  its  major  point  since  it  neglected 
to  Include  a  pseudocondltloning  control  for  sensitization 
effects.  In  the  present  paper  an  experiment  is  reported 
in  which  this  control  was  included,  and  it  was  found  that 
there  was  significant  evidence  of  a  conditional  anticipa- 
tory QSR,  which  was  not  due  to  sensitization  effects. 
(Author) 


AD-603  595  Dlv.   16,4. 

OTS  Prices:  HC  $2.25/MF  $1.00 

Manga  Corp.,  Anaheim.  Calif. 

STUDY  OF  HYDROGEN-FDCING  MICROORGANSMS 

FOR  CLOSED  REGENERATING  BIOSYSTEMS. 

Rept.  for  Sep  62- Dec  63. 

by  James  H.  Canfleld  and  Max  D.  Lechtman. 

Jun  64.  143p 

Contract  AF33  657  9633.  Proj.  7164,  Task  71640S 

AMRL  TDR64  35 

Unclassified  report 

Descriptors:  (•Closed  ecological  systems.  Eul>ac- 
teriales),  (•Biochemistry,  Closed  ecological  systems), 
(•Life  support.  Space  biology),  (*Eubacterlales,  Closed 
ecological  systems),  Hydrogen,  Oxidation,  Carb<Mi 
dioxide.  Water,  Food,  Electrolysis.  Proteins,  Carbo- 
hydrates. Lipids,  Salts.  Pseudomonadales,  Electro- 
chemistry, Microorganisms,  Ciilture  media,  Bioeyn- 
thesis.  Bacteria,  Nutrition.  Oxygen. 

The  feasibility  of  using  hydrogen-oxidizing  bacteria 
In  conjunction  with  electrolysis  to  regenerate  oxygen 
and  foodstuff  from  carbon  dioxide  and  water  was  inves- 
tigated.  Results  showed  that  75  liters  of  Hydrogenomonas 
eutropha  culture  can  fix  tbe  C02  and  supply  oxygen  for 
one  man.   The  cell  yield  is  rich  in  proteins  and  deficient 
in  carbohydrates  and  lipids  for  direct  consumption  by 
man.   The  feasibility  of  Integratli^  the  culture  with  the 
electrolysis  was  also  Investigated,  with  incompatibility 
of  the  bacteria  with  high  salt  content  being  the  limiting 
factor.   The  ability  of  a  hydrogen  cathode  to  supply 
hydrogen  to  the  culture  was  shown.    (Author) 


AD-603  648  Div.    16 

OTS  Prices:  HC  $7.00/MF  $1.60 

Western  Reserve  Univ.,  Cleveland,  Ohio.   School  of 

Medicine. 

THE  PHYSIOLOGY  OF  PROLONGED  OLIGEMIC 

HYPOTENSION. 
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Anoual  progress  rept.  for  1  Feb  63-31  Msty  64. 

by  F.  A.  Stmeone  and  R.  W.  Hopkins.   31  May  64,  302p 

Contract  DA49  193MD2022 

UaolMsUtod  report 

Descriptors:   (•Hypotension.  Blood  volutae).  (*Blood 
volume.  Hypotension),  (*Shock  (Pathology),  Hemorrhage). 
(•Hemorrhage.  Shock  (Pathology)).  Laboratory  animals. 
Enzymes,  Wounds  and  injuries,  Metabolism,  Kidney 
function  tests,  Metabolism.  Drugs,  Antibiotics,  Autonomic 
agents,  Blood  pressure.  Blood  circulatioa.  Lymph. 
I^rmphatic  system.  Hematocrit.  Blood  plasma. 

Clinical  case  histories  of  forty  patients  wUh  shock  are 
presented  In  the  first  section  of  this  report.   The  oases 
are  discussed  under  the  following  classiftnations:   (1) 
Surgical  shock,  (2)heinorrhsgic  shock.  (S>  septic  shock. 
(4)  septic  shock  with  hemorrhage.  (5)  traiimattc  shock  with 
hemorrhage,  and  (6)  mlsoellaneous  types  of  shock.   In  some 
of  the  cases  trlmethaphan  and  phenoxybenBamine  were 
administered.   The  effects  of  these  drugs  are  Included  In 
tike  case  histories.   The  second  section  summarizes  the 
research  on  prolonged.  Induced  oligemic  hypotension  In 
animals.   These  summaries  Include  the  effects  of  hemorrhage 
and  prolonged  oligemia  on  (1)  blood  volume,  (2)  lymph  flow, 
(3)  splanchnic  circulation  and  (4)  the  effects  of  Intestinal 
sterilization  with  antibiotics  on  survival  in  hemorrhagic 
hypotension. 


AD-603  675 
OTS  Prices: 


Dlv.    16,  30 
HC  $1.00/MF  $0.50 


RAND  Corp..  Santa  Monica,  Calif. 

A  THREE-ORGAN  DRUG  DISTRIBUTION  MODEL 

INCLUDING  THE  KIDNEY, 

by  John  A.  Jacquez,  BeUa  Kotkln.  Irwin  Oooper,  and 

June  D.  Buell.  Aug  64,  24p  RM-417S-NIB  j 

UnqiksBifled  report 


Grant  PHS  GM09608  03 


Descriptors:  («Excretlon,  Drugs),  (•Cheimotherapy. 
Excretion),  (*Mathematical  models,  Chemotherapy), 
(•Programming  (Computers),  Chemotherapy).  Kidneys. 
Cardiovascular  system.  Blood  circulatlM,  Distribution, 
Blood  volume.  Blood  plasma.  Injections  (Medicine). 
Enzymes,  Heart,  Veins,  Arteries,  Bloptiyslcs,  Digital 
computers,  I>rogrammlng  (Computer^),  Differential 
equations.  Programming  languages. 

A  mathematical  model  of  drug  distribution  was  designed 
to  Investigate  the  effect  of  Injecting  an  active  chemical 
agent  Into  tbe  blood  stream  tqr  studying  tbe  time  course 
of  the  resulting  drug  concentrations  throughout  the  Ixxi^y. 
In  the  Initial  studies  of  two-organ  being,  wiiere  both 
organs  were  linked  In  parallel  with  the  circulatory  sys- 
tem, one  of  the  organs  represented  an  area  of  particular 
Interest  that  was  marked  for  selective  localization  and 
tbe  other  represented  the  remainder  of  tbe  body.   A 
third  organ  Is  now  Included  which  pierformfi  certain 
functions  of  the  kidney.    The  effect  of  excretion  on  the 
concentrations  of  the  drug  in  the  body,  rather  than  a 
detailed  model  of  the  kidney  itself,  is  investigated. 
(Author) 
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OTS  Prices: 
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Aerospace  Medical  Research  Labs.    (8S7tth). 

Wrigfat-Patteraon  AFB.  Ohio. 

X-20A  FULL- PRESSURE  SUIT  QUANTltATIVE 

PERFORMANCE. 

by  J.  D.  Bowen.   May  64,   60p 

Proj.  6301.  Task  630104 

AMRL  TDR64  36 

Ubfclssstfied  report 
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Descriptors:   (*Space  medicine.  Astronauts). 
(•Pressure  suits,  Exposure  suits),  (•Exposure  suits. 
Pressure  suits).  Motor  reactions.  Hands,  Performance 
(Human).  Space  environmental  conditions.  Spacecraft 
cabins,  Simulation,  Ffasrsical  properties.  Acoustic 
properties.  Wel^.  Vision. 

A  series  cf  experimental  procedures  was  accomplished 
to  demonstrate  and  measure  tbe  protection  X-20A  (I)yna- 
Soar)  pilots  obtain  by  wearing  their  ciustom  fitted  pressure 
garments  while  exposed  to  simulated  mission  conditions. 
Mission  conditions  were  simulated  to  the  extent  possible 
with  available  altitude  and  temperature  test  facilities. 
Physical  characterlcs  of  the  garments  were  determined 
such  as  weight,  pressure  drop  with  flow,  dimensional 
stability,  visual  fields,  and  acoustical  attenuation. 
(Author) 


AD-603  70S  Div.    16.  28,  29 

OTS  Prices:  HC  $1.00/MF  $0.60 

Aerospace  Medical  Research  Labfa.   (6570th), 

Wrigtat-Patterson  AFB,  Ohio. 

FINGER  DEXTERITY  OF  THE  PRESSURE-SUITED 

SUBJECT, 

by  Dieter  E.  Walk.  May  64,   16p 

Proj.  7184.  Task  718408 

AMRL  TDR64  41 

Unclassified  report 

Descriptors:  (*Space  medicine.  Astronauts), 
(•(Hoves,  Pressure  suits),  (•Motor  reactions.  Hands), 
Psychomotor  tests.  Performance  tests. 

The  study  attenvts  to  estabUsh  an  objective  baseline  for 
evaluating  the  fimctional  mobility  of  pressure  ^oves. 
The  Purdue  Pegboard  Dexterity  Test  was  employed  to 
meastire  hand  dexterity  under  three  conditions:  (1)  sub- 
jects barehanded,  but  wearing  an  unpressurized  A/P- 
22S-2  full-pressure  suit  ensemble;  (2)  subjects  gloved 
(HAK-3/P-22S-2)  and  suited,  but  not  pressurized;  (3) 
subjects  gloved,  suited,  and  pressurized  to  2.5  psi.   The 
Puirlue  Pegboard  Dexterity  Test  was  found  to  be  a  deli- 
cate indicator  of  hand  dexterity  in  the  test  conditions. 
The  test  results  show  a  marked  reduction  In  dexterity 
even  with  the  ^oves  and  suit  uninflated,  and  an  addi- 
tional loss  when  ^oves  and  suit  were  inflated.   The 
degree  of  loss  of  dexterity  is  believed  to  provide  an 
objective  measure  whereby  one  operational  aspect  of 
pressxire  gloves  may  be  evaluated.    (Autbor) 


AD-603  717 
OTS  Prices: 


Dlv.   16.4 
HC  $1.00/MF  $0.50 


New  York  Medical  Coll..  N.  Y. 

DISTRIBUTION  AND  COMPOSITION  OF  SIAUC  ACIDS 

AND  GLYCOPROTEINS. 

Rept.  no.  8  Nummary), 

by  Ward  Ptj^nan,  K.  Tanaka,  and  M.  Nertolini. 

Jul  64,  lOp 

Grant  DA  MD49  193  62G50 

Unclassified  report 

Descriptors:  (•Mucin,  Chemical  analysis),  (•Glyco- 
proteins, Chemical  bonds).  Amino  acids.  Peptides, 
Glycosides,  Molecular  structure,  Plasma  subetltutes. 
Salivary  glands,  Bovlnes,  Hydroxides,  BortAydrides. 
Distribution. 

A  direct  denoonstratlon  was  made  for  tbe  first  time 
that  the  principal  type  of  linkage  between  carbohydrate 
side  chains  of  bovine  submaxlUary  mucin  and  the  main 
peptide  chain  are  glycosldlc  linkages  between  N-acetyl- 
galactosamine  and  the  hydroxyl  groups  of  serine  and 
threonine.   Apparently  such  linkages  are  widely  dis- 
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tributed  in  glycoprotetas,  and  a  direct  semi -quantitative 
method  was  developed  to  show  the  presence  of  sticli 
linkages.   Indirect  evidence  was  also  obtained  that  a 
minor  proportion  of  ester  linkages  to  glutamic  and 
aspartic  acids  may  be  present.   A  third  type  of  linkage  is 
not  ruled  out.    Partial  purification  of  an  L-fucoeidase  from 
abalone  liver  was  accomplished.   At  least  two  types  are 
present,  ooe  working  on  simple  L-fucosides  and  the  other 
on  mucin  fucoside  linkages.    (Author) 


AD-603  737  Dlv.    16,  38 

OTS  Prices:  HC  $3.00/MF  $0.50 

Lyons  Univ.  (France). 

NEUROPHYSIOUWICAL  INHIBITORY  SYSTEBJS  ACTIVB 

DURING  SLEEP. 

Final  technical  rept.  for  Jan  62-Jul  64, 

by  Michel  Jouvet.   Jul  64,  28p 

Grant  AF  EOAR62  67 

AFOSR  64  1307 

Unclassified  report 

Descriptors:  (*Nervous  system.  Sleep).  (*Sleep,  Nervous 
system),  (*Electroencephalography,  Sleep),  Inhibition, 
Nerve  impulses.  Cerebral  cortex.  Muscles,  Neuromuscu- 
lar transmission.  Stimulation,  Thresholds  (Physiology), 
Metabolism,  Drugs,  Psychophysiology,  Behavior,  Shock 
therapy.  Injections  (Medicine),  Physiology,  Bibliographies, 
France. 

It  was  concluded  that  slow  sleep  and  paradoxical  phases 
(P.P.)  are  qualitatively  diJSerent  states  of  the  nervous  sys- 
tem, and  that  sleep  cannot  be  considered  as  a  unique  con- 
tlnous  state.   In  fact,  both  ontogeny  and  phllogeny  show  that 
two  different  states  may  be  differentiated.   Among  the 
phasic  phenomena  occurring  during  P.  P.,  the  ponto- 
geniculo-vlsual  activity  (monophasic  spikes  occurring  alone 
or  in  cliisters)  which  accompanies  the  occurrence  of  rapid 
eye  movements  (REM)  was  Investigated:   both  phenomena 
are  triggered  from  the  pons  and  the  organization  REM  in 
different  chronic  preparations  is  described.   The  import- 
ance of  a  colllculo-mesencephalic  region  for  the  occurrence 
of  clusters' of  REM  is  emphasized,  and  the  dual  role  of  the 
cortex  (visual  faclllUtory,  frontal  inhibitory)  has  been 
shown.    All  these  results  suggest  that  some  complex  mecha- 
nism integrates  r^id  eye  movements  during  sleep.   The 
characterlsUc  EJSG  activity  of  the  extraocular  eye  muscles 
during  P.P.  is  also  emphasized.  (Author) 


AD-603  789  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

BUmetlcs  Research  Labe..  Inc.,  Falls  Church,  Va. 

NEW  METHODS  DEVELOPMENT  FOR  IRRITANT 

SCREENING. 

Quarterly  progress  rept.  no.  5,  23  Mar-22  Jun  64, 

by  E.  Ross  Hart.    5  Aug  64.  lip 

Contract  DA18  108AMC119A 

Unclassified  report 

Descriptors:  (♦Irritating  agents.  Tissues  (Biology)), 
(♦Toxins  and  antitoxins.  Biological  assay).  Aorta, 
Intestines,  Toxic  tolerances.  Rabbits,  Guinea  pigs. 
Aerosols,  Laboratory  animals.  Histamine. 

Rabbit  aorta  and  guinea  pig  Ileum  were  evaluated  to 
determine  their  suitability  as  biological  indicators  of 
irritant  action.   The  effects  of  irritants  on  incised  aortic 
and  ileac  tissue  indicate  that  it  is  not  advisable  to  further 
consider  them  as  biological  indicators.   Cats  and  monkeys 
are  now  being  evaluated  for  irritant  screening.   Too,  a 
study  is  being  made  of  a  crude  aerosol  e^^osure  technique. 
(Author) 


AD-603  930  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Civil  Aeromedlcal  Research  Inst.,  Oklahoma  City,  Okla. 

EFFECTS  OF  SOME  TRANQUILIZING,  ANALEPTIC  AND 

VASODILATING  DRUGS  ON  PHYSICAL  WORK  CAPACITY 

AND  ORTHOSTATIC  TOLERANCE, 

by  R.  V.  Ganslen.  B.  Balke,  F.  J.  Nagle  and 

B.  E.  Phillips.   Dec  63.  9p 

Grant  NIH6364 

CARI63  34 

UncUastfied  rvport 

Descriptors:   (♦Drugs,  Performance  (Human)), 
(♦Tranquilizers,  Tolerances  (Physiology)),  (♦CNS 
stimulants.  Tolerances  (Physiology)),  (♦Vasoactive 
agents.  Tolerances  (Physiology)),  Dosage,  Posture, 
Attention.  Cardiovascular  system.  Blood  pressure. 
Hypnotics.  Sedatives.  Reactton  (Psychology),  Refiexes, 
Attitudes,  Stress  (Physiology),  Pulse  rate.  Biochemistry, 
Aviation  safety.  Motor  vehicle  accidents.  Purine 
alkaloids. 

The  effects  of  one  tranquillzing  and  two  analeptic  drugs 
on  the  physical  working  capacity  and  on  cardiovascular 
responses  to  postur&l  changes  were  investigated.    A 
definite  Increase  in  woik  capacity  was  observed  after 
ingestion  of  a  combined  caffelne-metrazol  preparation, 
apparently  resulting  from  an  increased  capacity  for  cardiac 
output  and  maximum  oxygen  intake.    Recordil,  a  relatively 
new  Italian  drug  and  a  very  potent  dilator  of  coronary 
arteries,  also  improved  work  capacity  but  caused  a  tendency 
for  orthostatic  syncope  probably  due  to  its  generally 
vasodilating  effects.   The  blood  pressure  depression  ob- 
served with  Equanll  (from  the  meprobamate  group)  during 
rest,  exercise  and  tilting,  especially  with  larger  doses, 
raises  the  question  about  the  safety  of  people  engaged  in  the 
operation  of  aircraft  or  motor  vehicles  whien  'sedated'  by 
this  drug.    Serious  incidents  and  fatal  accidents  may  be 
precipitated  by  the  emotional  Indifference  to  suddenly  aris- 
ing problems  or  as  a  consequency  of  delayed  circulatory 
responses  during  flight  maneuvers.  (Author) 

AD-603  932  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Indiana  Univ.,  Bloomlngton. 

WORK  TOLERANCE:    AGE  AND  ALTITUDE, 

by  D.  B.  Dill.  S.  Robinson.  J.  L.  Newton,  and 

B.  Balke.   Dec  63.   9p 

Contract  FA2049 

CARI  63  33 

Unclassified  report 

Descriptors:  (♦Exercise.  Tolerances  (Physiology)), 
(♦Acclimatization,  Higb  altitude).  Aging  (Physiology), 
Respiration.  Oxygen.  Volume.  Tables. 

The  work  capacity  of  nine  men  was  measured  on  the 
treadmill  and/or  on  the  Mcycle  ergometer  at  sea  level 
and  high  altitude;  five  of  these  men  were  studied  at 
Intervals  18  to  33  years  apart.   The  maximum  capacity  ft>r 
oxygen  intake  declined  with  age,  both  a  high  altitude  and 
at  sea  level.    Individual  responses  varied  greatly:  the  most 
fit  individual,  age  54,  had  about  as  great  an  oxygen  intake 
on  the  ergometer  at  an  alUtude  of  14,200  feet  as  had  a  man 
one-half  his  age  at  sea  level.    After  5  to  6  weeks  of 
acclimatization  a  man  of  71  attained  at  the  elevation  of 
12,600  feet  a  greater  oxygen  intake  per  kg  and  per  mln 
than  a  man  of  27.   At  that  altitude  the  peak  oxygen  Intake 
on  the  bicycle  ergometer  may  be  only  one-half  of  the  sea 
level  value  two  or  three  days  after  arrival;  after  four  to 
six  weeks  it  may  range  from  as  little  as  two-thirds  to  as 
much  as  five-sixths  of  the  sea  level  value.   This  improve- 
ment of  work  capacity  was  the  consequence  of  accli- 
matization processes  as  well  as  of  greater  physical 
activity  at  altitude  and  was  not  restricted  to  the  younger 
e}q>erlmental  subjects.    (Author) 
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AD-604  070  Dlv.   16,  $8 

OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

SOME  PRACTICAL  PROBLEMS  OF  THt  ALERTNESS 

INDICATOR, 

Ijf  John  L.  KeoDady.   29  Feb  62.  lOp  FM27a 

Oiolassified  report 

Deecr4>tor8:   (♦Attention,  Medical  equipment). 
(♦Reflexes.  Reaction  (Psychology)).  Motor  reactions. 
Measurement,  Tolerances  (Physiology),  Sleep. 
Psychophysiology,  Electroenoephalog):Bphy,  Eleotro- 
cardiography,  Galvanic  skin  response.  Monitora. 

An  evaluation  was  made  of  automatic  devices  used  for 
alerting  personnel  when  they  are  in  a  dangerous  condition 
of  drowsiness  or  fatigue.   The  problem  of  personnel  alert- 
ness is  also  dealt  with  from  a  practical  point  of  view. 


AD-604  134  Dlv.   16.  15 

OTS  Prices:  HC  $3.00/MF  $0.50 

RAND  CX>rp..  Santa  Monica,  Calif. 

AN  APPLICATION  OF  MARKOV  PROdtSSES  TO  THE 

STUDY  OF  THE  EPIDEMIOLOGY  OF  MENTAL  DISEASE, 

by  Andrew  W.  Marshall  and  Herbert  Goldhamer. 

Rev.  21  Sep  54.   52p   P-3U 

I  Unclassified  report 

Descriptors:   (*Mental  disorders,  Epidemiology), 
(♦Mathematical  models,  Statiatloal  pffceasea),  Paychoaea, 
Tablea.  ProbabiUty. 


praceaa 


In  the  studies  the  emphasis  is  on  the  applied  mathematical 
statistics  and  model  construction  of  simple  Markov  pro- 
ceaaea.   The  models  are  very  simple  ones  and  in  their 
present  form  are  intended  only  to  provide  rough  estimates 
of  certain  epidemiological  parameters  that  are  not  directly 
observable  or  that  can  be  secured  only  by  expensive  and 
time-consimiing  fleld  surveys.    (Authoo) 


AD-604  179  DiT.   16 

OTS  Prices:  HC  $1.00/MF  $0.50 


New  York  State  Univ.,  Buffalo 

CULTIVATION  OF  DIPLOID  CELL  STRAIN  WI-38, 

AND  ANTIGENIC  CHANGES  IN  THYROID  CELLS. 

Semi-annual  progress  rept., 

by  George  C.  Slagle,  Jr.  and  Eugene  Zlebovttx. 

IJul  64.  2p  , 

Contract  DA18  064AMC138A 

'    Unclaaalfied  report 

Deacriptors:  (♦Cells  (Biology),  GroWlli),  (♦Immunology, 
Cells  (Biology)).  (♦Thyroid  gland,  AnOgen- antibody  re- 
actions). Culture  media.  Freezing,  Storage,  Injection 
(Medicine),  Laboratory  animals.  Tissues  (Biology), 
Lungs,  Tissue  extracts,  Radioactive  isotopes.  Amino 
acids.  Iodides,  Blood  serum.  Nitrogen. 

A  report  on  the  growth  of  diploid  cell  strain  WI-38  is 
presented.    Allquots  of  cells  were  injected  Into  rabbits 
for  the  purpose  of  obtaining  antisera  to  the  cell  antigens 
at  different  periods  of  culture.    Attempts  were  made  to 
ctilture  WI-38  cells  in  rabbit  serum,  but  without  success. 
Tests  are  now  In  progress  with  serum  absorbed  with 
human  kidney,  limg,  liver,  spleen  sedltnent  and  with 
WI-38  cells.   Hog  thryoid  glands  were  also  treated  with 
trypsin  and  collagenase  and  monolayer  cultures  prepared. 
Investigations  revealed  that  the  ability  to  take  up  iodide  or 
to  produce  thyroglofaulln  is  lost  after  ffnut  3  days  in 
culture. 
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AD-604  188  Dlv.   16 

OTS  Prioea:  HC  $5.00/MF  $1.00 

Defense  Subaiatence  and  Siqpply  Center,  Chicago.  111. 

A  STUDY  OF  CHARACTERISTICS  AND  METHODS  OF 

DETECTION  OF  FOOD  POISONING  MICROORGANISMS 

WITH  PARTICULAR  EMPHASIS  ON  CLOSTRHMUM 

PERFRINGENS, 

by  John  E.  DespauL      1963   .   166p 

Unclaaalfied  r^wrt 

Descriptors:  (♦Food  poisoning,  Microorganlama), 
(♦Cloatrldliun  perfringens.  Detection),  Spores.  Biochemistry. 
Toxicity.  Proteins,  Enzjrmes,  Bacterial  extracts,  Amino 
aoida.  Growth,  Culture  media,  Purification,  Ammonia. 
Salmanella,  Escherichia  coll.  Biological  contaminatioa, 
Food,  Heat  tolerance,  Staphylococcus,  Biological  assay, 
ViabUity.  Tests. 

The  report  is  concerned  with  the  development  of  a  rapid 
biochemical  teat  for  tba  detection  of  Cloatrldtum 
perfringena  in  fooda.   After  Investigating  the  character^ 
istics  and  heat  resistance  of  a  food  poisoning  strain  of  C 
perfringens  it  was  Inoculated  into  many  small  pieces  of 
raw  beef.   These  were  stored  at  various  sub-zero  and 
above-zero  temperatures.    After  suitable  time  Intervals, 
wliich  extended  well  beyond  a  five  month  period,  the  survival 
of  this  organism  at  the  various  temperatures  was  determined. 
A  total  of  four  weeks  time  was  devoted  to  laboratory 
practice  with  the  procedures  used  in  the  Food  Hygiene 
Laboratory  In  London.   These  procedures,  wtilch  sppetiT 
in  part  3  of  the  report,  are  in  constant  use  in  that  labora- 
tory for  detection  of  the  various  food  poisoning  micro- 
organisms.   A  score  of  research  centers  was  visited, 
mostly  in  England,  for  specific  information  available  at 
these  institutions.   A  synopsis  of  each  of  these  visits  la 
presented  in  part  4  of  tlie  report.   (AuOior) 

AD-604  245  Dlv.   16 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 
EXPERIMENTS  ON  'THE  CORTICAL  OORRELATK 
OF  PATTERN  VISION,' 

by  William  H.  Emmons,  Robert  Hennessey,  and 
John  L.  Kennedy.    3  Nov  53,  15p   P-447 

Unclassified  report 

Legibility  of  document  is  in  part  unsatisfactory.   Repro- 
duction will  be  made  from  best  available  copy. 

Deacriptors:  (♦Cerebral  cortex.  Vision),  (♦Vision, 
Cerebral  cortiax),  (♦Electroencephalograpby,  Vision), 
Brain,  Stimulation,  Visual  perception,  Electric  currents. 
Voltage,  niuminatlon.  Cornea,  Retina.  Electrodes. 
Thresholds  (Physiology). 

The  Kohler-Held  experiment  on  DC  potential  shifts  re- 
lated to  visual  stimulation  was  repeated,  using  two  channels 
of  DC  recording.   In  a  preliminary  experiment,  11  subjects 
were  given  638  exposures  to  a  moving  bar  of  l^t.    Twenty- 
three  per  cent  of  the  trials  were  successful,  Le.,  a  DC 
response  from  an  occipital  electrode  referred  to  a  vertex 
electrode  was  observed.   When  records  of  8  of  flie  11 
subjects  were  scored  during  nonstimulus  periods,  31% 
successes  were  observed-   It  is  concluded  that  the  DC  re- 
sponses are  not  necessarily  related  to  the  occurrence  of 
the  visual  stimulus.   A  second  experiment  was  conducted 
on  10  subjects  with  two  channels  of  DC  recording.    These 
results  suggest  that  the  source  of  the  DC  changes  may  be 
the  comeo-retlnal  potential  from  eye  movement  or  oQier 
areas  of  the  brain  rather  than  the  occipital  areas.   It  la 
concluded  that  ttte  Kohler-Held  phenomenon,  although  it 
may  be  recorded  from  all  subjects,  is  statistically  infre- 
quent and  the  conditicnis  under  which  it  does  appe^T 
are  rather  obscure.   It  is  suggested  that  the  name,  'The 
Cortical  Correlate  of  Pattern  Vision,'  is  premature. 
(Autfaoi) 
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AD-604  274  DIt.    16 

OTS  Prices;  HC  11.00/MF  $0.50 

PubUo  Health  Service.  Waahlngton.  D.  C.  !»▼.  ot  Health 

MobUlxatton. 

THE  BOLE  OF  THE  I»NTIST  IN  NATIONAL 

DISAOTBR, 

Jul  64.  21p 

Contract  OCD  OS63  65,  Task  MSID 

Unclassified  report 

Prepared  In  cooperatloii  wltti  die  Council  on  Federal 
Dental  Services  of  tite  American  Dental  Association. 

Descriptors:  (*Clvll  defense.  Dental  personnel),  (*Den- 
tlstry.  Civil  defense),  (*Dental  personnel.  CivU  def«ise). 
Nuclear  war  casualties.  Public  health.  Training  pro- 
grams. Education,  Leadership,  Diagnosis.  Medical  ex- 
amination. Therapy,  Surgery. 

There  are  three  basic  areas  of  responsibility  in  which 
the  dentist  can  serve  most  effectively:  (a)  civic  or  com- 
munity; (b)  administrative:  and  (c)  professional.   These 
areas  can  be  capably  served  by  Ote  dentist  without  resort 
to  extra  disciplinary  training.    Extra  dlsc^linary  functions 
ttiat  become  the  responsibility  of  the  dentist  can  be  attained 
through  the  institution  of  training  programs  under  the 
combined  aegis  of  the  medical  and  dental  professions. 
Only  the  total  health  team  approach  can  effectively  cope  with 
the  problems  created  by  a  national  disaster.   The  effective 
utilization  of  dental  auidliary  personnel;  the  'dental  hyglenist. 
dental  assistant  and  dental  laboratory  t«ohnif.Un  ig  recog- 
nized as  a  necessary  addition  to  the  total  bealtti  team.   The 
recommended  approach  to  prepare  the  dentist  and  dental 
auxiliaries  for  new  and  expanded  functions  In  providing 
emergency  care  In  national  disaster  is  through  the  imple- 
mentation of  disaster  preparedness  principles  into  existing 
dental  currictilums.   (Author) 


AD-604  275  Dlv.    16 

OTS  Prices:  HC  $2.00/KF  $0.50 

Public  Health  Service.  Washington.  D.  C.   Dlv.  of 

Health  MoblUzatlon. 

THE  ROLE  OF  THE  PHARMACIST  IN  NATIONAL 

DISAOTER, 

Jul  64,  35p 

Contract  OCD  OS63  65.  Task  2421D 

Unclassified  rqnrt 

Prepared  in  cooperation  with  Ote  American  Pharma- 
ceutical Association's  Committee  on  Disaster  and  National 
Security. 

Descriptors:  (« Pharmacology,  Civil  defense),  (*Civll 
defense.  Medical  personnel),  (^Medical  personnel.  Civil 
defense).  Education,  Training  programs.  Medical  supplies, 
Drugs,  Dosage,  Storage,  Medical  examination.  Therapy, 
Public  health.  Survival,  Communicable  diseases.  Radiation 
effocts.  Decontamination. 


The  role  of  the  pharmacist  In  disaster  preparecteess  was 
recorded,  setting  forth  pitorlties  on  pharmacists  In  dif- 
ferent types  of  practice.  Reoommendatfons  for  imple- 
mentation of  the  r^nrt  Inohide  the  creation  of  an  awa 
of  the  problems  by  all  pharmacists,  the  motivation  of 
pharmacists  to  bettor  equip  themselves  for  amriiming  re- 
sponslbUlties  in  disaster  programs,  and  the  establishment 
oi  suitable  educational  or  training  mechanisms  to  achieve 
these  resulta.   To  do  this,  closer  ooonUnatlon  with  federal, 
state,  and  local  govemmente  is  ozged,  more  use  by  phanns- 
ciste  of  the  training  materials  of  the  medical  self-help 
program,  and  an  evaluation  of  better  utilisation  of  the 
pharmaceutical  resources  of  the  oommunlty  In  shelter 
programs/  Specifically,  the  Committee  recommended; 
(1)  The  establishment  of  Joint  councils  of  health  professions 
for  disaster  preparedness.   (2)  The  development,  publloa- 
tlon  and  distritiution  of  a  basic  orientatlan  manual  for 
pharmaclste.   (3)  The  establishment  of  a  pharmacy  Ualsoa 
officer  for  civil  defense. 


AD-604  276  Dlv.   16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Public  Health  Service,  Washington.  D.  C.   Dlv.  of  Health 

MoUUzation. 

THE  ROLE  OF  THE  VETERINARIAN  IN  NATIONAL 

DISASTER. 

Jul  64.  21p 

Contract  OCD  OS63  65.  Task  34210 

Unclassified  rqwrt 

Prepared  in  cooperation  with  the  Veterinary  PubUo 
Health  Section,  Communicable  Disease  Center,  Publlo 
Health  Service,  Atlanta.  Ga. 

Descriptors:  («Civll  defense.  Veterinary  medicine), 
(^Veterinary  medlohte.  Civil  defense).  Medical  personnel. 
Nuclear  war  casualties.  Biological  warfare.  Btological 
contamination.  Public  health.  Food  dispensing.  Animals, 
ftirvival.  TberM>y,  Medical  examination.  Training  pro- 
grams, EducatioD,  Radiation  efteote  '^ommunicabto 
diseases.  Diagnosis. 

Following  a  disaster,  veterinarians  wlU  continue  in  those 
activities  that  relate  most  directly  to  human  welfare. 
Public  health  activities  will  become  more  important.   A 
major  public  health  responsibility  of  veterinarians  will  be 
to  conserve  animal  sources  of  human  food  to  insure  a 
continuing  food  supply  for  the  surviving  population.   Vet- 
erinarians, when  necessary,  will  assume  reqitonslbllity 
for  providing  medical  care  to  populations  located  in 
shelters  or  in  other  locations  during  the  immediate  post 
attack  period.   In  the  event  that  numbers  of  human  sick 
and  injured  are  too  great  to  be  cared  for  by  the  availabto 
physicians,  veterinarians  will  provide  care,  limited  by 
their  individual  abilities  and  the  needs  of  the  population. 
Para-veterlnary  personnel  will  continue  in  many  of  their 
usual  activittes,  such  as  food  inspection,  wtiile  others  may 
be  utilised  as  nurse  substitutes,  ete.   (Author) 
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AD-603  522  Dlv.   17 

OTS  Prices:  HC  $1.00/MF  $0.50 


Midwest  Research  Inst,  Kansas  City.  Mo. 
RESEARCH  ON  THE  MECHANISMS  OF  BATIOUE  IN 
ULTRA  SMALL  SPECIMENS.  { 

Quarterly  progress  rept.  no.  2,  1  Deo  CI  fl  Mar  64, 
hy  J.  C.  Orosskreutz.  31  Mar  64.  25p         i 
Contract  AF33  657  10883.  Pro).  7353,  TaMc  736301 

Onolasslfled  rqwrt 

Descriptors:  (*Al\miinum,  Crystal  lattice  defecta), 
(•Crystal  latUoe  defecte.  Metallic  crystals).  Fatigue 
(Mechanics).  Hardening.  Fracture  (Mechanics),  Foils. 
Grain  structures  (Metallurgy).  Miorosttucturs, 
Electron  mlcrosoopy.  Propagation. 

Two  phases  of  the  current  work  are  desoribed.   The 
first  phase,  now  completed,  is  concerned  with  possible 
diskwatlon  rearrangement  in  fatigue-haildened  aluminum 
during  preparation  of  samples  for  transovisslon  electron 
microscopy.   The  second  phase  deals  with  a  theory  of 
fatigue  crack  propagation.   A  method  of  thinning  Is  de- 
scribed in  which  a  thin  (600  A)  anodic  layer  is  kept  intact 
on  the  surface  of  an  Al  foil  during  thinning.   Such  an 
arrangement  suppresses  both  the  escape  of  dislocations 
from  the  surface  and  their  rearrangement  within  the  foil. 
When  rearrangement  does  occur,  slip  traces  left  at  the 
foil-Kndde  Interface  record  the  manner  in  which  this 
occurs.   It  was  found  that  rearrangement  in  fatigue- 
hardened  polycrystalline  «»in«»mim,  whlsh  oootains  a  well 
developed  cell  structore.  is  confined  to  shout  15  per  cent 
of  the  cells  and  conslste  of  dlslocatton  motion  from  one 
boundary  to  another  across  the  cell.   No  measuremente 
were  possible  to  determine  actual  dlslooation  loss  during 
thinning,  but  it  Is  suggested  that  a  prevlMs  measurement 
by  Ham  may  be  in  error  due  to  pimdng  of  dislocations  in 
the  Interior  of  cells  during  rearrangement.  (Author) 


AD-603  542  Dlv.   17 

OTS  Prices;  HC  $3.00/MF  $0.75 

Solsr.  San  Diego.  Csllf. 

EVALUATION  OF  RMSP  TUNGSTEN  SHSBT. 

Quarterly  progress  rept.  no.  4.  1  Apr-30  Jun  64. 

by  F.  St.  Germain  and  M.  R.  Uocl 

15  Jul  64,  95p   Solar-ER-1399-4 

Contract  NOw63  0786d.  Pro].  3478  62 

Onolasslfled  report 


;iardeU0L 


Descriptors:  ('Tungsten,  Sheete),  (*Sheeto,  Tensile 
properties).  Teste,  High  temperature  research,  Meters, 
Welding,  Diffusion  bonding,  Machine  shop  practice. 
Processing,  Electron  beams,  Thickneaa,  Ductility, 
Failure  (Meohantos),  Chemical  analysis. 

Tensile  teste  using  radiant  heating  methods  on  similar 
test  specimens  which  were  previously  evaluated  by  re- 
sistance heating  was  completed.   The  determinatton  of 
the  formability  iMhavtor  of  RMSP  tungsten  sheet  using 
a  variety  of  shop  processes  was  continued.  .  Forming 
parameters  using  the  various  sheet  gage*  were  devetoged 
for  brake  forming.  Joggling,  corrugiilng,  dimpling,  deep 
drawing,  and  roll  forming.   The  weldabftlty  of  RMSP 
tungsten  sheet  was  determined  by  election  beam  welding 
techniques.  Tensile  teste  at  elevated  temperatures  indi- 
cate that  the  strength  of  EB  welded  Joints  are  ai^rox- 
Imately  40  to  50  percent  of  parent  metal  prc^rUes. 
Dlfhislon  Ixmding  parameters  using  an  fatarmediate  layer 
of  one  mil  ty***""*  foil  was  estsbllsheq  for  tungsten 
sheet   Elevated  temperature  tensile  teAte  performed 


MrrALLURGY  -  Division  17 


on  the  single  lap-shear  tensile  specimens  Indicated  that 
the  single  li4>-Jolnt  dlffuston  bonded  q>eclmens  failed 
at  lower  than  expected  loads  due  to  Joint  rotation  under 
load. 


AD-603  543  Dlv.   17 

OTS  Prices:  HC  $3.00/MF  $0.75 

Naval  Research  Lab.,  Washington.  D.  C. 

MECHANICAL  PROPERTIES  AND  ELECTRICAL 

RESISTIVITY  OF  THE  HEXAGONAL  Ag-Al  INTER- 

METALUC  PHASE. 

Interim  rept. 

by  G.  Sandos.   Jul  64.  62p 

PioJ.  RR007  01  46  54U 

NRL  MIU544 

Unclassified  report 

Descriptors;   (* Aluminum  alloys.  I%yslcal  properties), 
(*SUver  slloys.  Physical  properties.  Resistance 
(Bleotrloal),  Tensile  properties,  BrttUeness,  Ductility, 
Hardening,  Metallic  crystals.  Zirconium,  Tin,  Metal- 
lography, Heat  treatment.  Cooling. 

The  mechanical  properties  and  electrical  resistivity 
of  a  number  of  aUoys  within  the  compositton  range  of  tiie 
Ag-Al  hexagonal  intermediate  phase  were  determined.    All 
the  alloys  were  extruded  to  rod.  swaged,  and  finally 
annealed  at  either  850,  600,  or  400F  and  quenched.   The 
results  show  that  the  binary  alloys  annealed  at  400F  are 
Strongest;  tensile  strengths  of  about  100,000  psi  and  yield 
strengths  of  about  85,000  psi  were  obtained.   The  elongation 
and  reduction  in  area  of  the  binary  alloys  remained 
fairly  constant  at  12  to  18  percent  in  all  the  alloys 
containing  less  than  about  35  a/o  Al.   With  greater  amounto 
of  Al  the  alloys  became  less  ductile.  The  Ag-Al  zeU-phase 
alloys  were  shown  to  be  hardened  and  strengthened  slightly, 
without  loss  of  ductility,  by  the  addition  of  small  amounte  of 
Sn.   The  as-cast  grain  size  of  Ag-Al  zeta-phase  alloys 
was  shown  to  be  reduced  markedly  Iqr  a  small  addition  at 
Zr.  (Author) 


AD-603  549  Div.    17.  14.  26 

OTS  Prices:  HC  $6.00/MF  $1.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  (Mo. 

NONFERROUS  METALLURGY,  1963,  VOL.  6,  NO.  2. 

29  Jim  64,  283p 

FTD  MT64  13;  TT  64  7U83 

Unclassified  report 

Edited  machine  trans,  of  Izvestiya  Vysshikh  Uc^ebnykh 
ZavedenU.   Tsvetnaya  Metallurgiya  (USSR)  1963,  v.  6, 
no.  2,  p.  1-187. 

Descriptors:   (^Metallurgy,  Reporto),  Mining  engineering, 

Flotation,  Niobium,  Electrolysis,  Ores  (Metal  sources). 
Refining  (Metallurgy),  Nickel,  Fatty  acids.  Copper  alloys. 
Calcium,  Magnesium,  Bismuth  alloys,  Lead  alloys.  Powder 
metallurgy,  Tahtalum,  Zirconium  compounds.  Sulfates, 
Rhenium.  Coatings,  Germanium  compounds,  Sulfides, 
Solutions.  Aluminum  alloys,  Electrolytes,  Titanium  alloys. 
Corrosicm  <nh<MHn«,  Heat  treatment,  Alumlnates,  Iron 
alloys,  USSR. 

Reporto  of  Russian  research  on  nonferrous  metallurgy 
are  presented.   Topics  include:   (1)  multiface  drilling;  (2) 
power  engineering  by  multlspeed  squirrel-cage  motors; 
(3)  high  speed  flotatton;  (4)  ore  classification;  (5)  flota- 
tional  properties  of  columbite;  (6)  current  yteld  during 
electrolysis  of  melted  salte;  (7)  equUibrttmi  of  system 
K20-A1203-HaO:  (8)  extraction  of  buttons  (reguhJts)  from 
copper-smelting  sUg;  (9)  purification  of  nickel  electrolyte; 
(10)  influence  of  fatty  acids  on  cathode  precipitation  of 
nidcel;  (11)  application  of  ionites  for  extraction  of  non- 


99 


Division  17  •  METALLURGY 


feiTouB  metals;  (1^  Jobt  aolutaillty  of  calcium  and  ma^;ne- 
stum  In  melted  bismuth  lead:  (13)  vapor  pressure  of 
alumtnate  solutions;  (14)  thermal  decomposition  of  alunlte; 
(15)  pentahalides  of  tantalum  and  niobium;  (16)  purification 
of  zirconium  sulfate  solutions  from  iron;  (17)  rhenium 
coatings;  (18)  volatilization  of  germanium  sulfides;  (19) 
purification  of  silicon  tetrachloride  and  trichlorsilane  by 
rectification;  (20)  sorption  of  uranium  VI  and  Iron  III  from 
sulfate  solutions;  (21)  nonmetalllc  inclusions  in  aluminum 
and  its  alloys;  (22)  titanium  aUoys. 


AD-603  551  Div.    17,  2*.  26 

OTS  Prices:  HC  |1.00/B(F  $0.50 

Army  Frankford  Arsenal.  Philadelphia,  Pa. 

STRESS  CORROSION  TESTS  OF  SOME  WROUGHT 

Mg-U  BASE  ALLOYS, 

by  J.  C.  Klszka.  Jul  64,  2^ 

ProJ.  59332007 

AFA  M65  1  1 

Unclassified  report 

Descriptors:  (•Magnesium  alloys.  Corrosion), 
(•Lithium  alloys,  Corrosion),  (•Corrosion,  Stresses), 
(•Welds,  Magnesium  alloys).  Aluminum  alloys.  Zinc 
alloys.  Silver  alloys,  Silicon  alloys.  Humidity,  Air, 
Environmental  tests.  Armor  plate.  Creep,  Quenching 
(Cooling),  Tensile  prc^wrties.  Hardness. 

Seven  eiqierlmental  wrou^  Bfg-Li  base  alloys  (Mg-14Li 
with  various  addiUons  of  Al,  Zn,  Ag,  and/or  Si)  were 
tested  for  stress  corrosion  susceptibility  In  humid  air, 
following  mechanical  and  thermal  processing  to  approx- 
imate ccHKUtlons  in  the  heat- affected  zone  of  a  weld. 
Stress  levels  during  exposure  were  uncertain  because  of 
creep  effects.    Rapid  cooling  from  700F  rendered  sus- 
ceptible those  alloys  containing  aluminum,  regardless  of 
other  alloy  content.   However,  heating  for  24  hours  at 
300F  following  such  rapid  cooling  restored  their  resis- 
tance to  stress  Corrosion.   Alloys  strengthened  by  add- 
itions of  zinc,  silicon,  and/or  silver,  but  with  aluminum 
excluded,  did  not  fail  in  stress  corrosion  under  the  coa- 
dltions  of  test  used  in  this  study.   (Author) 


AD-603  555  Dlv.    17,  4 

OTS  Prices:  HC  $2.00/MF  $0.50 

Lehigh  Univ..  Bethelem,  Pa. 

SOBIE  ASPECTS  OF  HETEROGENEOUS 

EQUILIBRIA:  EQUILIBRIA  BETWEEN  METAL 

SOLUTIONS  AND  OXIDE  SOLUTIONS  IN  ATMOSPHERES 

OF  KNOWN  PARTIAL  PRESSURE  OF  OXTCEN, 

by  W.  C.  Hahn.  Jr.  Aug  64,  26p 

Contract  Nonr3762  00. 

Unclassified  report 

Descriptors:  (*Solld  solutions,  Thermochemistry), 
(•Thermochemistry,  Solid  solutions).  Phase  studies. 
Manganese,  Iron,  Cobalt,  Nickel,  Heat  of  formation. 
Oxygen,  Vapor  pressure. 

Consideration  Is  given  to  the  thermodynamics  of 
equilibria  involving  metal  solutions,  oxide  solutions,  and 
atmospheres  of  known  02  partial  pressures.   The  standard 
free  energy  of  formation  of  the  oxides  of  the  metals 
involved  are  regarded,  in  one  case,  as  being  markedly 
different  (exemplified  by  the  system  Mn-Fe-O  at  1400K) 
and.  in  the  other  case,  as  being  nearly  the  same  (exempli- 
fied by  the  system  Co-NI-O  at  1700K).   Results  are 
presented  in  the  form  of  ternary  phase  diagrams. 

AD-603  566  Div.    17,  8 

OTS  Prices:  HC  $3.00/lllF  $0.75 

Aerojet-General  Corp.,  Azusa,  Calif. 


laCROWELDS  FOR  BflCROASSEMBLIBS. 

Final  rept.  for  Jul  63-Apr  64. 

by  R.  E.  Weilacker  and  M.  Peoberg.   Apr  64,  93p 

AQC-a861 

Contract  DA36  039AMC02246B 

VncUustfled  report 

Descriptors:   (•Welds,  Miniature  electronic  equipment). 
Copper,  Manganese,  Nickel,  Tensile  properties,  Resist- 
ance (Electrical),  Experimental  data.  Tests,  Agtng 
(Materials),  Thermal  stresses,  WelcUng. 

The  report  covers  tba  results  of  an  experimental  weld- 
ing program  in  which  OFHC  copper  ribbon  was  welded  to 
nickel-plated  alumina  substrates,  approximately  0.010-in. 
thick.   Resulting  data  indicated  that  these  welds  met,  and 
In  the  case  of  weld  density,  exceeded  Qxe  requirements  of 
Technical  Requirement  SCL-7684.    The  welded  module 
delivered  contained  a  weldment  density  of  3700  welds  per 
sq.  in.,  which  exceeded  the  required  weld  density  of  1600 
welds  per  sq.  In.  stipulated  try  the  Technical  Requirement. 


AD-603  612  DlT.    17 

OTS  Prices:  HC  $3.00/MF  $0.75 

Air  Force  Inst,  of  Tech..  Wrigtt-Patterson  AFB,  Ohio. 

MAGNETIC  PROPERTIES  OF  RARE  EARTH-IRON 

ALLOYS. 

Master's  thesis, 

by  Gerald  L.  Mouton.   Aug  64,  99p 

AFIT  ONE/Phy8/64  12 

Unclassified  report 

Descriptors:  (•Iron  alloys.  Rare  earth  elements), 
(•Rare  earth  elements,  Ferromagnetic  materials), 
(•Ferromagnetic  materials.  Rare  earth  elements), 
IntermetalUc  compounds.  Magnetism,  Neodymium, 
Praseodynium.  Cerium,  Magnetic  fields.  Magnetic 
materials.  Laboratory  equipment,  Transition  temperature. 
Magnetic  alloys,  Magnetic  properties.  Nickel. 

The  first  objective  of  this  study  was  to  build  and  calibrate 
an  apparatus  for  measuring  magnetic  properties  of  small 
ferromagnetic  rod  samples.   The  second  was  to  measure 
the  magnetic  properties  of  five  rare  earth-iron  alloys. 
Magnetic  properties  of  neodymium -iron,  praseodymium 
Iron,  and  cerium-iron  alloys  were  measured  on  small 
rod  samples.   Constant  temperature  plots  of  magnetization 
versus  field  (up  to  24  kOe)  as  well  as  constant  field  plots 
of  magnetization  versus  temperature  (4.2K  to  375K)  were 
obtained  for  the  samples.    The  apparatus  provided  an 
accurate  and  rapid  means  of  obtaining  magnetic  data.   The 
magnetization  value  obtained  for  a  pure  nickel  sample 
was  within  .5%  of  published  data.    The  24  kOe  field  was 
not  sufficient  to  reach  the  saturation  magnetization  of  the 
rare  earth  alloys.    The  values  of  Cxu-le  temperature  could 
not  be  obtained  by  extrapolating  the  spontaneous 
magnetization  curve  to  the  temperature  axis. 


AD-603  637  Div.    17 

OTS  Prices:  HC  $1.00/MF  $0.50 

Metals  Processing  Lab.,  Mass.  Inst,  of  Tech., 

Cambridge. 

DEFORMATION  PROCESSING  OF  ANISOTROPIC 

METALS. 

Progress  rept.  no.  5,  1  Mar- 30  Apr  64. 

by  D.  H.  Avery  and  W.  A.  Backofen.   Jul  64,  6p 

Contract  NOw63  0564d 

Unclassified  report 

Descriptors:   (*ntanlum  alloys.  Deformation). 
(•Plasticity.  Titanium  alloys).  Anisotropy,  Strain 
(Mechanics).  Compressive  properties. 
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The  determination  of  a  yield  locus  for  tk*  3/16-ln  thldc 
■beet  of  4%  Al-1/4%  02  alpha-titanium  $lloy  Is  presented. 


AD-603  663  Dlv.   17 

OTS  Prices:  HC  $6.00/MF  $1.28 

Foreign  Tech.  Dlv..  Air  Force  Systems  Command. 

Wright- Patterson  AFB,  Ohio. 

NONFERROUS  METALLURGY.  1963,  VOL.  6,  NO.  3, 

30  Jun  64,  249p 

FTD  MT64  14;  TT  64  71188 

U I  ilassifled  report 

Edited  machine  trans,  of  Izvestlya  Vysshikh  Uchebnykh 
Zavedenil.   Tsvetnaya  Metallurglya  (USSR)  1963,  v.  6.  no.  3, 
p.  3-166.    Legibility  of  this  document  Is  In  part  unsatis- 
factory; reproduction  has  been  made  from  best  available 
copy. 

Descriptors:  (•Metallurgy,  Scientific  itesearch).  Structural 
geology.  Ores  (Metal  sources).  Mining  engineering. 
Horizontal  Indicators,  Drills,  Safety,  Electron  microscopy. 
Infrared  spectroscopy,  Calclte,  Electrical  double  layer. 
Minerals,  Aromatic  compounds,  Reduction  (Chemistry), 
Flotation  (Separation),  Reaction  (Kinetics),  Copper.  Tin, 
ThernxxJtynamics,  Lead,  Silicates,  Antimony,  Bismuth, 
Arsenic,  Separation,  Zinc,  Aluminum,  Electrolytes,  Gold, 
Ultrasonic  radiation.  Rare  earth  compounds.  Slags, 
Vandlum,  Uranium,  Deformation,  Diffusion,  Silver,  Silver 
alloys,  Brittleness,  Aluminum  alloys,  Magnesium  allqys. 
Casting.  Pipes,  Plating,  Mathematical  models,  Heat 
transfer.  Furnaces,  Nickel,  Economics. 


AD-603  698 
OTS  Prices 


DlT.    17 
HC  $4.00/MF  $0.75 


ManLabs,  Inc.,  Cambridge,  Mass. 

THE  TENSILE  DUCTILITY- TRANSITION  IN 

MOLYBDENUM. 

Rept.  for  30  Apr  63-30  Apr  64, 

by  B.  S.  Lement  and  K.  Kreder.   Jul  64.   12Sp 

Contract  AF33  657  8424,    Pro).  7351,  T»»k  735101 

WADD  TR61  181  P4  i 

Unclassified  report 
I 
Descriptors:    (•Molybdenum,  Fracture  (Mechanics)), 
(•Fracture  (Mechanics),  Molybdenum).  Tensile  properties. 
Transition  temperature.  Ductility.  Reicrystallization. 
Fractography,  Strain  (Mechanics).  Grain  structures 
(Metallurgy).  Mathematical  analysis.  Stresses.  Creep. 
Brittleness,  Metallography,  Impurities,  Sheets. 

An  Investigation  was  carried  out  to  determine  the  nature 
of  the  tensile  ductility  transition  In  recrystalllzed 
molybdenimi  strip  of  three  Interstitial  oontents.    For  a 
fine  grain  size,  the  tensile  ductility  transition  temperature 
(T  sub  d)  and  the  brittleness  transition  temperature  (T  sub  b) 
were  found  to  approximately  coincide;  wbereas  with  in- 
crease In  grain  size  T  sub  d  is  raised  and  T  sub  b  is 
lowered.   The  occurrence  cf  a  minimum  In  the  fracture 
stress  (Sigma  sub  F)  at  T  sub  d  appears  to  be  associated 
with  the  temperature  dependence  of  the  necking  stress 
(Sigma  sub  n).    Prestralnlng  above  T  sub  d,  was  found  to 
result  in  as  much  as  a  20%  Increase  In  (slgma  sub  F)  as 
determined  at  temperature  below  T  sub  d.    In  general,  the 
mode  of  fracture  Initiation  was  found  tO;  be  Intergranular  at 
T  sub  d  or  below  and  cleavage  above  T  f»ib  d.   For  a  teat 
temperature  above  as  well  as  below  T  sub  d,  crack  initia- 
tion appears  to  be  the  controlling  step  in  fracture.   Consid- 
ering (slgma  sub  F)  as  a  flow  stress  corresponding  to  the 
fracture  strain  (epsllon  sub  F).  the  variation  of  (slgma  sub  F) 
with  temperature  above  T  sub  d  was  predicted  within  about 
15%.   Based  on  a  modification  of  the  Cottrell  relation  for 
crack  initiation,  the  Increase  In  (slgma  sub  F)  above  T  sub  d 
Is  associated  with  a  decrease  In  both  the  flow  locking 
parameter  (k  sub  f)  and  the  effective  grain  size.    (Author) 
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AD-603  720  Dlv.   17.  25 

OTS  Prices:  HC  $4.00/)iF  $1.00 

Laboratories  for  Research  and  Development.  FranUIn 

Inst..  Fblladelphia.  Pa. 

THE  MAGNETIC  PROPERTIES  OF  FCC  SINGLE 

CRYSTAL  COBALT  FILMS. 

Scientific  rept.  no.  4, 

by  WlUlam  D.  Doyle.  Apr  64,  138p 

Contract  AF19  628  2416,  Pro].  5635,  Task  563503 

AFCRL  64  420 

Unclassified  report 

Descriptors:  (•Cobalt.  Single  crystals).  (•Metal  films. 
Cobalt),  Magnetic  properties.  Crystal  growth,  Iron 
alloys,  Nlckle  alloys.  Ferromagnetic  materials.  Crystal 
structure.  Films,  Hysteresis,  Anisotropy,  Torque, 
Instrumentatldta,  Epitaxial  growth.  Phase  studies.  Rota- 
ticm.  Stresses. 

The  purpose  of  this  thesis  was  to  determine  the  anisotropy 
and  the  magnetization  reversal  process  In  face -cente red- 
cubic  (fee)  single  crystal  cot>aIt  films. 


AD-603  724  Dlv.   17.  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

MSA  Research  Corp.,  Gallery.  Pa. 

FACTORS  AFFECTING  THE  COMPATIBILITY  OF 

LIQUID  CESIUM  WITH  CONTAINMENT  METALS. 

Quarterly  progress  rept.  no.  2,  Sep- Nov  62. 

by  F.  Tepper,  S.  J.  Rodgers.  and  J.  S.  Greer.  13  Dec  62. 

18p  MSAR-62-160 

Contract  AF33  657  9168 

Unclassified  report 

Descriptors:  (*Ce8lum,  Compatibility),  (*Llquld  metals. 
Cesium),  (*Corroelon-reslstant  alloys.  Cesium),  Oxygen. 
Nitrogen,  Carbon,  Zirconium  alloys.  Chemical  analysis. 
Mercury  alloys.  Cobalt  alloys,  Chromium  alloys,  Tungsten 
alloys.  Potassium,  Niobium  alloys.  Titanium  alloys. 
Molybdenum  alloys.  Mlc restructure.  Alkali  metals.  Con- 
tainers, Corrosion,  Nickel  alloys,  Hi^-temperature  re- 
search. Surface  properties,  F^qrslcal  properties. 

The  analytical  phase  of  the  program  has  been  directed 
toward  establishing  techniques  for  oxygen,  nitrogen  and  car- 
bon in  cesium.   Since  the  analytical  procedures  employed  for 
carbon  (10  ppm  ±  5  ppm)  and  nitrogen  (2  ppm  ±  2  ppm)  In 
sodium  were  easily  adapted  to  cesium,  the  bulk  of  the  effort 
has  been  on  development  of  an  oxygen  analytical  technique. 
Results  indicate  that  the  standard  amalgamation  technique 
gives  consistently  low  results  for  oxygen  in  cesium.   Of  the 
other  two  techniques  evaluated,  the  MSAR  sodium  amalgam 
and  the  butyl  bromide  techniques,  the  sodium  amalgam 
technique  seems  to  be  most  reliable.    This  technique  has 
been  applied  to  potassium  on  an  In-house  sponsored  effort 
to  verify  the  method.    The  mechanisms  associated  with  the 
attack  of  structural  materials  by  Isothermal  liquid  cesium 
are  being  studied.   Capsules  of  Mo- 1/2%  Ti  have  been  pre- 
pared for  study  of  the  solution  kinetics  at  this  alloy  into 
liquid  cesium  at  2500F.   Dissimilar  metal  studies  with 
Haynes-25  and  Cb-1%  Zr  have  been  initiated.  (Author) 


AD-603  777 
OTS  Prices: 


Dlv.    17 
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Naval  Research  Lab..  Washington,  D.  C. 

ILLUSTRATED  GLOSSARY  OF  FRACTOGRAPHIC 

TERMS;  SECTION  2:   GLIDE  PLANE  DECOHESION, 

SERPENTINE  GLIDE.  RIPPLES.  STRETCHING, 

MICROVOID  COALESCENCE. 

interim  rept. 

by  C.  D.  Beacbem  and  D.  A.  Ifeyn.  Jun  64.  57p 

NRL  MR1547  Unclassified  report 
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Descrtptora:  (*Fractography.  Dictionaries),  (♦Fracture 
(Mechanics),  MetaUlc  crystals),  (*Creep.  Surface 
properties),  Deformation.  Surfaces,  Alloys,  Single 
crystals,  Bfctallography.  Vocabulary,  Electron  diffrac- 
tion analysis.  Grain  structures  (Metallurgy). 

Tbe  TarlouB  fracture  surface  features  formed  by  fine- 
scale  plastic  flow  processes  are  discussed,  and  the 
mechanisms  by  which  they  are  formed  are  discussed 
where  they  are  known.   Glide  plane  decoheslon.  as  It 
has  been  used  in  the  literature,  is  shown  to  be  mislead- 
ing, and  a  noore  descriptive  term,  'stretching',  is  used 
in  its  place.   The  use  of  'ductile  cleavage'  to  describe 
the  same  process  should  be  discontinued.   Several 
terms  have  evolved  to  describe  tbe  surfaces  created 
by  unknown  processes.   Glide  plane  dec<4iesion, 
serpentine  glide,  ripples,  stretching,  and  three  kinds 
of  mlcrovoid  coalescence  are  shown  to  be  parts  of  a 
spectrum  of  plastic  rupture  -  the  one  end  of  the  spec- 
trum being  slip  on  one  or  a  few  parallel  planes  to 
give  separation  of  a  large  single  crystal,  and  the  other 
end  of  the  spectrum  being  on  too  fine  a  scale  for  the 
mechanisms  to  be  studied  with  present  day  replicas. 
(Author) 
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Universal^yclops  Steel  Corp.,  Brldgeville,  Pa. 

HOT  WORKING  EVALUATION  OF  REFRACTORY  AND 

REACTIVE  iJETALS. 

Interim  rept.  no.  4,  1  Apr-30  Jun  64, 

by  John  Bonchak,   Jul  64,  SSp 

Contract  AF33-657  11270 

ASD  TR8  170  IV 

Unclassified  report 

Descriptors:  (*Refractory  metals.  Hot  working), 
(*Hot  working,  Refractory  metals).  Niobium,  Tantalum, 
Nlobiimi  alloys.  Molybdenum  alloys.  Controlled 
atmospheres.  Impurities,  Oxygen,  Nitrogen,  Argon, 
MetaUograptiy.  Chemical  antdysis.  Aging  (Materials), 
Ductility,  Rolling  (Metallurgy).  FaUure  (Mechanics). 

The  tendency  of  refractory  and  reactive  metals  to  be 
contaminated  in  tbe  InFab  argon  atmosphere  was 
investigated.   Tbe  results  of  exposures  for  various  times, 
temperatures,  and  argcm  purity  levels  were  evaluated 
by  mlcrohardness  traverses,  met&llographic  examination, 
chemical  analjrses  and  bend  tests.   With  due  consideration 
to  extraneous  variables  and  accuracy  of  tbe  test  methods, 
tbe  results  have  been  appraised.    (Author) 


patterns  observed  at  the  oniok  tip*  In  the  LiF  orysUIa 
and  the  strain  energy  obtained  from  this  model  has  been 
oompared  to  the  strain  energy  obtained  frtnn  oontinuum 
elasticity  considerations.   In  Phase  n.  calitaratioa  of  tbe 
fatigue  fixture  used  in  the  experimental  program  has  been 
completed  and  crack  growth  studies  in  fatigue  specimens  of 
AISI  301  stainless  steel  are  under  way.   Studies  of  the  stress 
variation  due  to  relaxation  and  change  in  tbe  load  carrying 
cross  sectional  area  in  the  specimen  caused  by  the  presence 
at  the  crack  are  also  In  progress.   (Author) 
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OTS  Prices:  HC  13.00/MF  $0.75 

RIAS,  Inc.,  Baltimore,  Md. 

STUDY  OF  CESIUM  ON  REFRACTORY  METALS  USING 

FIELD  EMISSION  liUCROSCOPY. 

Final  rept. 

by  James  L.  Gummick.   Apr  64,  94p 

Contract  AF19  628  2831.  ProJ.  8659,  Task  866902 

AFCRL  64  328 

Unclassified  report 

Descriptors:   (*Refractory  metals.  Surface  properties), 
(•Cesium,  Metal  films),  (*Metal  films.  Diffusion),  Field 
emission,  Microscopy.  Adsorption,  Heat  of  activation. 
Crystal  structure.  Chemical  reactions.  Work  functions. 
Thermionic  emmlssion.  Composite  materials.  Experi- 
mental data.  Programming  (Computers),  Cathodes 
(Electron  tubes).  Crystal  lattices,  Soiptlon. 

The  document  is  a  study  of  the  cause  of  the  cyclic  and 
qwntaneous  migrations  of  cesium  on  refractory  metals. 
Data  supporting  the  hypothesis  that  the  spontaneous  mi- 
gration Is  tbe  result  of  lattice  heating  by  emission  of 
electrons  of  less  than  Fermi  energy  have  been  obtained. 
Calculations  of  tbe  activation  energy  for  cesium  migra- 
tion on  a  cesium  substrate  using  these  data  are  in 
agreement  with  results  of  other  woricers.   The  spontan- 
eous migration  was  very  similar  for  different  emitter 
types  and  appeared  to  be  almost  the  same  for  all  sub- 
strates.   Variations  in  rates  of  migration  were  depend- 
ent i^Mn  applied  field,  but  not  on  environmental  pres- 
sure or  temperature.   A  mechanism  has  been  proposed 
for  the  cyclic  migration.   The  mechanism  presupposes 
a  critical  temperature  above  which  the  lattice  is  cooled 
by  emission.   Oscillation  about  this  temperature, 
coupled  with  cesium  adsorption  and  migration,  appear 
to  be  important.   The  interpretation  agrees  with  experi- 
mental results,  since  it  predicts  that  the  effect  will  be 
nearly  the  same  for  all  refractoiy  metal  substrates. 
(Author) 
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Descriptors:  (^Stainless  steel.  Fracture  (Mechanics)), 
(•Lithium  compounds.  Fluorides),  (•Single  crystals, 
Fracture  (Mechanics)),  Relaxation  time.  Crystal  lattice 
deffects.  Strain  (Mechanics),  Suriace  properties, 
Fatigue  (Mechanics),  Stresses,  Loading  (Mechanics), 
Test  equipment.  Chromium  alloys.  Nickel  alloys. 

The  mechanisms  of  crack  initiation  in  LiF  single  crystals 
have  been  studied  in  Phase  I  and  a  value  for  Neuber's 
finite  particle  size  has  been  determined.   A  dislocation 
reaction  has  been  proposed  to  account  for  the  etch  pit 
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THE  DYNAMIC  STRESS-STRAIN  RELATION  OF  METALS 

AS  DETERMINED  FROM  IMPACT  TESTS  WITH  A  HARD 

BALL. 

Technical  rept.  no.  37, 

by  C.  H.  Mok  and  J.  Duffy.   Jun  64,   70p 
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Unclassified  report 

Descriptors:  (*Le«d,  Impact  shook),  (*9tael,  Impeot 
■bock),  (•Altmiinum,  Impact  shock),  Stresses,  Sbraln 
(Mechanics),  Deformation.  Compressive  pn^)ertle8.  Test 
methods,  Metals. 

An  analysis  is  presented  of  the  impact  process  occuring 
when  a  hard  ball  strikes  the  surface  of  a  large  metal  speci- 
men. It  is  shown  that  the  results  at  dynamic  indentation 
tests  can  be  Interpreted  to  provide  a  measure  ctf  the  yield 
stress  of  the  metal  over  a  range  of  strains  taking  into 
account  the  influence  of  strain-rate.   Experiments  are  d^ 
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scribed  la  wliUdi  steel  bells  are  allowed  tb  drop  onto 
■pedmeos  ct  lead,  steel  sad  ahimlwim.  ta  each  test  tt» 
yltMOtm  ot  impact  and  rvbound  are  maaMred  as  well  as 
the  dlamater  of  the  Indentation  remalatagli  the  metal 
ipeolinen  aad  the  lime  of  qontaot  between  ^»eclmen  and 
tadaotor.  Thaae  expertmaatal  reauHa  ar«  tued  la  oonjuao- 
tlon  with  the  aaalyals  to  prorlda  fbr  each  loetal  adynamic 
itress-strala  ourre  wbM>  la  then  oampai«d  to  results  of 
a  simple  oompreealon  taet  performed  uadar  impact  condi- 
tions. For  all  metala  tbe  beet  agreemaat  occurs  If  the 
•almple  oompresakm  testa  are  perfbrmed  «t  a  strain-rate  of 
1,600  aeo(-l).  Ttw  aaalyala  al«o  provldetf  a  model  of  the 
tadeatatlon  prooeea  which  furniabae  quite  accurate 
predlotlona  of  tbe  alxe  of  tbe  permaaent  lurtentstion,  tbe 
tlBM  of  oootaot  during  Impact  and  tbe  ooettdentof 
restitution.  (Autfaar) 
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THB  EFFECT  OF  FERRTTS  ON  THE  MECHANICAL 

PROPERTIBS  OF  A  PRECIPITATION  HABDENINO 

OTAINLBSS  STEEL. 

Technical  repC. 

tagr  V.  J.  Colai^elo.  May  64.  47p 
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Uad: 


liasslfled 


report 


Deacrlptoi'a;  (^Stalaleea  eleel.  Phase  atludlee). 
Metallography.  Dlspersloa  hardening.  FicrglBg, 
IXwtlllty.  Aauiotropy,  Shook  reslstaaoe.  Chromium 
aUoya,  Austenlt*.  Tensile  propertlea.  Nickel  alloys. 
Molybdaoum  aUoya.  Fracture  (Mechanloa).  Mechaalcal 
propertlea. 

The  primary  otijeot  of  this  study  was  to  dBtemdne  the 
effect  of  ferrite  and  its  orieatatlon  upon  tbe  mecfaaaloal 
propertlee  of  a  precipitation  hardening  stainless  steel  with 
particular  attention  to  tbe  abort  traasverts  propertlea. 
Tbe  larestlgation  oonalatsd  of  four  major  parte:  the 
preliminary  investigation  of  htllat  properties;  the  effect  of 
forglBg  reduction  aad  ferrite  oontent  tvoa  uechanloal 
properties;  tbe  effect  of  aotch  orlentatlonf  tqtoa  impact 
strength  and  tbe  relationship  of  beat  oom|ioattlon  to  ferrite 
oontent.   Low  ductility  aad  imftaot  atreagth  la  tbe  sbort 
traasverse  dlrectldn  were  found  to  be  associated  with  tbe 
orientation  aad  ahape  of  the  ferrite  plates.  It  was  also 
determined  that  notch  orientation  had  a  direct  effect  t^on 
tbe  valuea  obtained  la  impact  testiag.  The  overall  lavestl- 
gatton  showed  that  high  ferrite  contenta  la  general  had  a 
deleterious  effect  vpon  mechanical  properties  aad  that  the 
ferrite  oontent  could  be  minimised  by  exarclslag  rigorous 
oontrd  of  tbe  beat  oomposltloB.   (Author) 
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Descriptors:   (*Steel.  Welds).  (•Welds.  Metal  plates). 
Weldliv.  Aging  (Matartala),  Fracture  (Mechanlos). 
Toughness.  Meohanloal  properties,  Ni<Ael  alloys.  Cobalt 
alloys,  MolytxleBum  alkqra,  Titaalum  alloys.  Tensile 
properties.  Mlorostruotnre,  Fractography,  Loadlag 
(Mscbaaloa),  Weldli«  rods. 

Aa  larestlgation  waa  coBduotsd  to  dstoruilpe  tbe  fabrio- 
afaiUty  of  tbe  18Nl-7Co-5Mo  alloy.  Studies  related  to 
weldlag  techalques,  agiag  re^ponae,  fracture  toughness 
metallurgical  oonslderatlons,  and  delayed  failure  susoeptl- 
MUty  are  presented.   Flndli«  indloate  that:  Hllgh  Energy* 
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Inert-gas  shielded  metal-arc  welding  (MIG)  tecdmlques  are 
completely  adequate  for  the  welding  of  3/4->laoh  thick 
18Ni-7Co-5Mo  plate.  Welds  containing  1.0%  titanium  show 
less  sensitivity  to  wide  variations  in  aglag  cycle,  with  re- 
q>eot  to  standard  mechanical  properties,  then  do  welds 
made  with  the  nominal  titanium  content  of  the  parent  plate 
(0.5%).  The  fracture  tou^mess  of  welds  is  relatively 
insensitive  to  variations  in  welding  technique,  as  well  as 
weldmetal  oonqweltion,  when  aged  at  900F  for  12  hours. 
The  welds  have  poorer  fracture  tou^mess  characteristics 
than  tbe  parent  plate,  and  tbe  fracture  path  am>ear8  to  be 
associated  with  an  unidentified  phase  found  in  the  weld- 
metaL  Welds  and  parent  metal  of  tiie  18Ni-7Co-5Mo  alloy 
are  exceptionally  resistant  to  delayed  failure  susoeptibiUty 
when  oompared  to  AISI  4340  steel,  at  equivalent  strength 
levels. 
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Unclassified  report 

Descriptors;   (*ntanium  alloys.  Cryogenics).  (*Tanks 
(Containers),  Titaalum  alloys),  (•Cryogenics,  Titanium 
alloys).  Aluminum  alloys.  Vanadium  alloys,  Silicon  alloys. 
Welding,  Pressure  vessels.  Propellaats,  Liquefied  gases. 
Oxygen.  Hydrogen,  Failure  (Mechanloa),  Sandwich  oon- 
atructlon.  Tests.  Mechanical  propertlea,  ^>aoeoraft. 
Low  temperature  reeearoh.  Storage. 

A  reliable  deelgn  for  Ugh  performance,  11^  wei^ 
taakage  for  cryogenic  liquid  propellants.  iwnimMng  liquid 
hydrogen,  is  a  critical  requirement  in  future  spacecraft. 
Accordingly,  a  project  waa  initiated  to  develop  titanium 
preesure  vessel  fabrication  and  welding  methods.  Using 
Ti-6A1-4V  and  Ti-5Al-2.58^  alloys  and  inoorporatii«  three 
weld  designs,  ia  total  of  eight  16-lnch  diameter  pressure 
vessels  were  manufactured  and  burst  tested  at  temperatures 
between  ambient  and  -423F  (-253C).  In  addition,  three  30- 
lach  oylladers  of  saadwich  construction  were  fabricated  aad 
tested  uader  selected  tfaenaal  gradieats.   The  results  showed 
thst  resistance  or  fusion  welded  T1-6A1-4V  tankage  can  be 
manufactured  and  used  at  temptoaturee  between  ««"M«««» 
temperature  and  -320F  (-196C).   Further  work  is  necessary 
to  develop  titanium  tankage  for  liquid  hydrogui  applications. 
The  compreeslve  strengths  of  sandwich  cylinders  varied  very 
Uttle  within  the  range  of  the  thermal  gradients  investigated. 
Information  on  the  fabrication  and  testing  methods  as  applied 
to  titanium  tankage  is  presented  in  this  r^)ort.   Tbe  possible 
causes  of  premature  failure  at  -423F  (-253C)  and  the 
subteot  of  'texture  strengthening'  are  briefly  discussed. 
(Author) 
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Desor^itors:  (*Tltanlum  alloyB,  Cryogenics). 
(•Cryogenics,  Titanium  alloys).  Hydrogen.  Mechanical 
properties.  Tensile  properties.  Loading  (Mechanics), 
Forging,  Welds,  Pressure  vessels.  Aluminum  alloys, 
Vanadium  alloys.  Rods,  Helliun,  Spacecraft. 
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The  effect  of  hydrogen  content  on  ibe  mechanical  properties 
at  T1-6A1-4V  bar  at  -423  F  was  investigated.   Smooth  and 
notched  tensile  strength  at  hydrogen  contents  of  20,  100,  and 
200  ppm  were  determined.   The  notclted  tensile  strength  was 
determined  at  three  K  sub  >  levels.   The  K  sub  -t-  levels  were 
fixed  by  varying  the  root  radius  of  circumferentially 
notched  specimens.   The  results  show  a  statistioally 
irijpiifif-itnt  interaction  between  notch  sharpness  and  hydrogen 
content.  A  dull  notch  Increased  the  load  carrying  capacity 
d  the  specimens  independent  of  hydrogen  content,  whereas 
ttie  load  carrying  capacity  of  sharp  notched  specimens  de- 
creased slightly  with  increasing  hydrogen  content.   (Author) 


ture  consisting  of  geometrically  similar  members  hav- 
ing statistically  distributed  Initial  strengths  and  sub- 
jected to  randomized  fatigue  loads  derived  from  an 
exponentially  distributed  gust  spectrum.   A  modified 
linear  damage  rule  and  failure  condition  based  on  ulti- 
mate carrying  capacity  is  being  used.   The  method 
allows  computation  of  a  median  'fall-safe'  fatigue  lifto 
of  the  structure  as  well  as  the  consecutive  failure  of 
individual  members.   Three  aircraft  structural  mate- 
rials. 707S-T6  and  2024-T4  aluminum  as  well  as 
SAE  4340  steel  have  been  Investigated.    Fatigue  lives 
shorter  than  those  calculated  using  ttie  linear  damage 
rule  are  obtained.   (Author) 
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THE  EFFECT  OF  CRACK  SHAPE  ON  FRACTURE 

TOUGHNESS. 

Interim  rept., 
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Unclassified  report 

Descriptors:  (*Maraging  steels.  Fracture  (Mechanics)), 
(♦Fracture  (Mechanics),  Alloys),  Toughness,  Steel,  Cobalt 
alloys.  Molybdenum  alloys.  Nickel  alloys.  Titanium 
alloys.  Aluminum  alloys.  Vanadium  alloys,  Silicon  alloys. 
Equations,  Functions.  Tests. 

An  investigation  was  made  to  determine  the  effect  of 
crack  eccentricity  upon  fractxure  toughness.    Fracture 
toughness  tests,  using  partial  thickness  crack  (PTC) 
coupons,  were  performed  on  two  heats  and  three  thick- 
nesses of  the  18Ni-9Co-5Mo  (300  psi)  maraging  steel.  In 
addition,  data  on  ten^wred  4340  steel  and  aged  Ti-6A1- 
6V-2Sn  were  taken  from  the  literature  and  analyzed.   The 
results  to  date  indicate:   L   Crack  elllpticity  need  not  be 
considered  if  the  gross  fracture  strength  is  represented 
as  a  function  of  crack  length.   However,  crack  eccentricity 
must  be  considered  if  gross  fracture  strength  is  repre- 
sented as  a  function  of  crsu:k  depth  or  crack  area.   2. 
Irwin's  constant,  as  defined  by  Irwin's  equation,  is  not  a 
constant  when  eccentricity  is  varied,  and  should  not  be 
used  to  judge  fracture  toughness  unless  the  eccentricity  of 
the  cracks  has  been  kept  constant.   3.    A  new  parameter,  C, 
similar  to  Irwin's  constant,  is  introduced.   This,  unlike 
Irwin's  constant,  is  apparently  unaffected  by  crack  ec- 
centricity.  It  is  suggMted  that  this  new  parameter  might 
have  a  wider  application  than  Irwin's  constant.   (Author) 
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EFFECT  OF  ELECTRON  BOMBARDMENT  HEATING 
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Descriptors:  (^Tungsten,  Electron  bombardment), 
(^Electron  bombardment.  Tungsten),  (*Heatlng,  Elec- 
tron bombardment).  Heating,  Surface  properties.  Degra- 
dation, Grain  boundaries.  Grain  structure  (Metallurgy), 
Sheets,  Forts,  Electron  beams.  Oscillation,  Fracture 
(Mechanics),  Higfa-temperpture  research, 
Microstructure. 

Heating  to  very  high  temperatures  by  electron  bom- 
bardment often  roughens  (or  damages)  metal  surfaces. 
This  damage  to  grain  boundaries  and  grain  surfaces  Is 
examined  In  electropolished  sheet  and  foil  specimens  of 
tungsten.   The  effects  of  heating  by  stationary  and  oscil- 
lating 10-kv  beams    aire  con4>ared  with  the  effects  pro- 
duced by  thermal  radiation.    At  moderate  temperatures, 
stationary  beams  induce  grain  boundary  grooving  as 
does  thermal  radiation,  while  oscillating  beams  produce 
ripples  in  the  surface.   At  high  temperatures,  station- 
ary beams  and  thermal  radiation  produce  pits,  wliile 
oscillating  beams  produce  cracks,  and  tilted  and  dis- 
lodged grains.   The  more  severe  effects  produced  by 
oscillating  beams  are  shown  to  be  associated  with 
thermal  cycling.   (Author) 
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RANDOM  FATIGUE  FAILURE  OF  A  MULTIPLE  LOAD 

PATH  REDUNDANT  STRUCTURE. 
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Descriptors:  ('Aluminum  alloys.  Failure  (^Mechanics)), 
(*Steel,  Failure  (*MechaniC8)),  (^Failure  (Mechanics), 
Airframes),  Loading  (Mechanics),  Matliematical  analy- 
sis. Structures,  Stresses,  Structural  parts.  Fatigue 
(Mechanics),  Safety,  Life  expectancy.  Gust  loads, 
Statistical  distributions.  Load  distribution,  Mechanical 
properties,  Probability,  Functions,  Differential 
equations. 

The  object  of  the  investigation  is  the  determination  of 
the  fatigue  life  of  a  multiple  load  path  redundant  struc- 
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Descriptors:   (*Sheets,  Tanlalum  alloys),  (*Tantalum 
alloys,  Sheets),  (♦Forging,  Tantalum  aUoys),  (♦Rolling 
(Metallurgy),  Tantalum  alloys).  Carbon  alloys,  Ha&lum 
alloys.  Tungsten  alloys.  Mechanical  properties.  Weld- 
ing, Heat  treatment.  Transition  temperature.  Phase 
studies.  Melting,  Metallography,  Tensile  properties. 
High  temperature  research,  Microstructure.  Aging 
(Materials).  Rupture,  Ductility.  Stresses,  Research 
program  administration,  Reorystallizatlon,  Welds, 
Impurities,  Nitrogen. 

PUot  quantities  of  T-222  (Ta-9.6W-2.4Hf-0.01C)  sheet 
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were  produced  from  three-fnoh  diameter  iof^  and 
evaluated.   The  T-222  aUoy  exhibited  a  significant  im- 
provement in  elevated  temperature  mechanical  proper- 
ties over  those  of  the  solid  solution  alloy  T-Ul  (Ta- 
8W-2Hf).   The  Improvement  in  mechanical  pfoperttes 
was  achieved  with  little  or  no  loss  of  fabricability  or 
weldability.   The  effect  of  higher  tungsten,  ha&ium, 
and  carbon  concentrations  on  the  properties  of  T-222 
were  also  Investigated.   Inoreasii^  the  solute  concen- 
tration of  T-222  from  12  to  14  per  cent  at  a  W-Hf 
ratio  of  4:1,  with  the  standard  0.01  per  cent  carbon  oon- 
tant,  produced  a  slight  Improvement  in  the  elevated 
temperature  mechanical  properties  without  adversely 
affecting  fabricability  or  weldability.   Increasing  the 
carbon  content  of  T-222  from  0.01  to  0.04  per  cent  did 
not  produce  any  significant  Improvement  in  elevated 
ten^wrature  mechanical  properties;  howevea*,  the 
weld-bend  transition  temperature  was  raised  to  above 
room  temperature.   Substitution  of  nitrogen  for  carbon 
in  T-222  resulted  In  no  gross  change  in  metfkanical  or 
weld  properties.   An  investigatioa  of  tlie  etttct  of  ther- 
mal and  mechanical  treatments  demonstrated  that 
T-222  was  susceptible  to  aging  response.   The  phases 
responsible  were  extracted  and  Identified  a«  complex 
carbides.   (Author) 
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Descriptors:   (^Composite  materials.  Fiber  metallurgy), 
(•Reinforcing  materials.  Fibers),  ('Fiber  metallurgy. 
Composite  materials).  Silver,  Steel,  Tungsten, 
Mechanical  properties.  Fracture  (Mechanics),  Duc- 
tility, Tensile  properties,  Microstructure,  Impregna- 
tion. Alloys,  Wire,  Hot  working,  Brittleness,  Metals, 
Alloys. 

The  current  investigations  indicate  that  the  short,  dis- 
continuous aligned  fibers  in  a  conqwsite  only  a  fraction 
of  the  fiber  strength  is  realized.   The  concentration  of 
fibers  at  wlilch  point  the  strength  of  the  composite  levels 
off  depends  upon  the  fiber  diameter.   The  ductile-brittle 
transition  found  In  silver-steel  composites  were  also 
found  in  tungsten-silver  composites.    (Author) 
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18.  Military  Sciences  and  Operations 


AD-603  587  Div.    18,  5.  8,  30 

OTS  Prlcea:  HC  $2.00/MF  $0.50 

faternatioBal  Electric  Corp.,  Paramus,  N.  J. 
TEST  REPORT  FOR  MAINTAINABILITY  AND  MAN- 
MACHINE  INTERFACE  DEMONSTRATION  PLAN. 
8  Jul  64.  48p  lEC  TR  20215 . 
Contract  AF19  626  8 
ESD  TDR64  404 

UncUflslfled  report 

Descriptors:  (^Strategic  Air  Command,  Command  and 
control  systems),  (*Command  and  control  systems. 
Strategic  Air  Command),  ('Maintainability,  Command  and 
control  systems).  Data  storage  systems.  Data  transmission 
systems.  Computer  personnel.  Data  processing  equipment. 
Maintenance  personnel.  Computers,  Printed  circuits, 
lilaintenajice  equipment.  Control  ^stems.  Display  systems. 
Electronic  equipment.  Ground  support  equipment,  Combat 
information,  centers.  Performance  (Engineering),  Air 
Force,  Communication  systems.  Test  sets. 

The  report  documents  the  demonstrations  held  to  illustrate 
tHe  adequacy  of  RCC,  EDLCC/EDTCC,  and  DDC  facilities 
together  wiUi  the  compatibility  of  the  equipment,  mainte- 
nance procedures,  and  personnel.    The  denaonstrations 
successfully  Illustrated,  within  the  limits  of  the  products  and 
processes  demonstrated,  the  compatibility  of  the  equipment, 
maintenance  procedures,  and  personnel  as  well  as  the 
adequacy  of  facilities  for  the  RCC,  EDTCC,  EDLCC,  and 
DCC  with  the  following  exceptions:   a.  RCC  -  The  D-29  Test 
Set  broke  down  and  its  self -check  procedures  Were  insuffi- 
cient,  b.  EDLCC  -  The  preliminary  T.O.s  for  the  D-29  Test 
Set  were  inadequate  and  there  were  not  enough  patchboards 
for  all  the  drawers  and  self-cUbck  of  the  D-29  Test  Set. 
c.  DDC  -  There  were  unsatisfactory  results  when  the  use  of 
the  OBcilloecope  or  the  B-1  Test  Set  were  required.   The 
corrective  maintenance  procedures  in  the  Preliminary 
Technical  Orders  for  the  DDC  Request  Translator  and 
Converter/Distributor  did  not  contain  information  on  the  use 
of  the  B-1  Test  Set.    Problem  Analysis  Reports  were 
Issued  to  report  unsatisfactory  situations  and  make 
correctiye  recommendations.   (Author) 


AO-603  640  DlT.    18,  13.  16,  20 

OTS  Prices:  HC  $3.00/MF  $0.75 

Curtiss-Wrlgtat  Corp.,  Caldwell,  N.  J. 

A  PROTOTYPE  MANUAL  FOR  PLANNING,  ANALYZING 

AND  SCHEDULING  FOR  RADIOLOGICAL  EXPOSURE, 

Xiy  Mario  V.  Cammarano.  May  64,  66p 

Contract  OCD  0862  279.  Task  3236A 

Unclassified  report 

Descriptors:  (*NucleaT  particles.  Distribution), 
(^Radioactive  fallout.  Decontamination),  (*Civll  defense 
83r8tems,  Urban  areas).  Nuclear  explosions.  Radiation 
effects.  Health  physics.  Radiation  tolerance.  Radio- 
logical doeage.  Dose  rate.  Dosimeters,  Radiation  damage, 
Sbelters,  Instruction  manuals.  Scheduling. 

The  report  elucidates  a  planning  strategy  designed  for 
use  during  the  post-attack  phase  of  a  nticlear  attack.   The 
report  also  presents  the  planning  assumptions  and  tech- 
niques specifically  expressed  in  the  Second  Edition  of 
'A  Prototype  Civil  Defense  Blanual  for  Radiological  Decon- 
tamination of  Mimicipalities'.   Included  is  a  description  of 
the  post- attack  picture,  and  a  discussion  of  the  charac- 
teristics of  the  radiation  field  with  respect  to  time  after 
detonation  and  distance  frdm  ground  zero.   The  mathe- 
matical basis  for,  and  operation  of  a  Dose  Accumulation 
Analyzer,  are  presented.   Tlie  Analyzer  is  designed  to 
yield  fast,  accxirate  information  on  the  probable  dose 


■ooumalatlop  In  penomwl  reeultiiic  from  any  desired 
exposure  schedule.  Data  ooDoeming  area  eiitry  time, 
minimum  shelter  stay  time,  optimum  startlBg  time*  for 
work  crews,  optimum  evaaiatioD  time,  and  deoootaminatloa 
feaslUllty,  for  any  oomUnatton  of  Standard  Doee  Rate  and 
Residual  Number,  Bflectiye  Fallout  Arrival  Time,  and  any 
Allowed  Dose  criterion  can  be  obtained  from  the  Analyser. 
(Author) 

AD-603  641  DiT.    18,  13,  16,  20. 

OTS  Prices:  HC  $7.00/MF  $1.50 

CurtiBS-Wrigfat  Corp.,  Caldwell,  N.  J. 

A  PROTOTYPE  CIVIL  DEFENSE  MANUAL  FOR 

RADIOLOGICAL  DECONTAMINATION  OF  MUNICI- 

PALrriES.    VOLUME  L   DECONTAMINATION 

PLANNING. 

2ded., 

by  Mario  V.  Cammarano  and  C.  Herbert  Wheeler,  Jr. 

May  64,  32  Ip 

Contract  OCD  OS62  279,  Task  3236A 

Undasalfled  report 

Descriptors:  (*C1t11  defense  systems.  Radiological 
warfare),  (* Radiological  contamination.  Civil  defenae 
systems),  (* Decontamination,  Radiological  contamina- 
tion), (*Health  physics.  Instruction  manuals).  Nuclear 
explosion  damage.  Radioactive  fallout,  Radiobiology, 
Radiological  dosage.  Health  physics  instrumentation. 
Civil  defense  personnel.  Urban  planning.  Urban  areas. 

The  purpose  of  Volume  I  is  to  Aimish  informatioa  and 
planning  techniques  wtilch  will  enable  Civil  Defense 
Planners  to  formulate  and  Implement  plans  of  action  for 
Operational  Recovery  from  nuclear  attack  in  areas  sub- 
jc>ct  to  radioactive  fidlout.   A  post-attack  scenario  is 
presented  to  acquaint  the  reader  with  the  conditions  in 
various  areas  surrounding  and  downwind  from  a  nuclear 
detonation.   The  physical  phenomena  associated  with 
nuclear  detonation  and  the  biological  effects  of  the  asso- 
ciated radioactive  fallout  are  described.   The  principles 
of  planning  radiological  decontamination  are  discussed 
and  a  concept  of  sub-dividing  large  municipalities  into 
smaller,  operational  units  is  presented.   The  concepts 
of  'Decontaminated  Areas'  and  'Access  Routes'  are  de- 
veloped and  guidelines  for  their  selection  and  decontami- 
nation are  given.   The  development  of  Municipal  and 
Zone  decontamination  plans  are  discussed,  including 
their  conceptual  organization  and  detailed  planning 
guidelines.   Simplified  analytical  procedures  based 
iqx>n  the  Dose  Accumulation  Analyzer  developed  by  the 
authors  are  presented.   Numerous  examples  and  work- 
sheets designed  to  guide  the  Analytical  Planner  are 
Included.   Both  pre-attack  and  poet-attack  analytical 
planning  procedures  are  discussed.   The  efficiencies 
of  decontamination  metliods  and  equipment  are  evaluated 
In  terms  of  human  effort  and  fuel  and  water 
requirements. 


AD-603  643  Div.    18,  13,  16,  M 

OTS  Prices:  HC  $S.00/MF  $1.00 

Curtiss-Wrlg^t  Corp.,  CaldweU,  N.  J. 

A  PROTOTYPE  CIVIL  DEFENSE  MANUAL  FOR 

RADIOLOGICAL  DECONTAMINATION  OF  MUNICI- 

PALITIES.  VOLUME  H.   DECONTAMINATION 

OPERATIONS. 

aded., 

Yiy  Mario  V.  Cammarano,  C.  Hertwrt  Wheeler,  Jr.. 

and  G.  Sherman  Wing.   May  64,   18^ 

Contract  OCD  0662  279,  Task  3236A 

Unolassifled  report 

Deaerlplors:   (•Health  physios.  Instruction  manuals), 
(•Civil  defense  systems.  Radiological  warfare),  (•De- 
contamination. Radiological  contamination).  Nuclear 
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DedoHtamlnatiop 
Civil 


esplosion  damage.  Radioactive  fallout, 
Uts,  Health  physios  Instrumentation, 
personnel,  Urt>an  areas. 


T1>e  report  contains  practical,  operational  Information  on 
the  deoootamination  of  radioactive  fallout.   It  discusses 
tike  type  of  surfaces  wtilch  will  be  encountered,  the 
methods  best  suited  to  their  decootamlnatioft,  and  the 
special  oonslderations  required  by  oold  weather.   It 
describes  the  three  basic  principles  of  fallout  decon- 
tamination; cleaning  the  surface,  removing  the  surface, 
and  covering  the  surface.   The  various  methods  for 
aoUeving  decontamination  are  categorized  as  wet  or 
dry  methods,  and  are  discussed  individually  in  detail. 
Team  make-ups,  equipment  requirements,  and  opera- 
tional procedures  are  covered.  The  pages  devoted  to 
eaoh  method  are  organized  as  separate,  specialized 
Dwoontaml  nation  Team  operation  handbook^.   It  is 
written  for  zone  Decontaioination  leaders  and  Decon- 
tamination Team  captains.  K  will  be  of  valtie  also, 
however,  to  Planners  and  others  interested  in  Radio- 
logical Recovery.   (Author) 


AO-403  671 
OTS  Prices: 


Div.    18,  32 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

THE  COMMUNIST  REACH  FOR  EMPIRE, 

by  Bernard  Brodie.  Jun  64,  aOp  P-2916 

Unol|«sified  report 

Descriptors:  (•China,  Foreign  policy),  (•Communism, 
USSR),  (•Forei^  policy,  China),  Political  science. 
Military  atrategy,  PhUosophy,  Attitudes. 


AD-603  672  DiT.    18,  3$ 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif, 

MORALS  AND  STRATEGY. 

bgr  Bernard  Brodie.  Jun  64,  14p  P-2915 

Unolassifled  report 

Descriptors:  (Military  strategy,  Natiooal  defense), 
(Strategic  warfare.  Foreign  policy),  Religkxi,  Political 
science.  Nuclear  weapons.  Leadership. 


AI>-<03  673  Div.   18,32 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Ssnta  Monica.  Calif. 
RATKWALIZING  NATO  STRATEGY, 
by  Maloolm  W.  Hoag.  Jul  64,  28p  P-2940 

Unolf0sifled  report 

Descriptors:  (•Military  strategy.  Theory),  (•Cold  war, 
Polltioal  science).  Foreign  policy.  Nuclear  warfare, 
Deterreooe,  Control,  Strategic  warfare,  ITobabllity. 


AD-603  721  Div.   18,  28,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Special  Operations  Research  Office,  Amei^an  IMv., 

Washington,  D.  C. 

A  SYSTEM  APPROACH  TO  PERSUASIVB 

COMMUNICATIONS. 

Research  memo., 

by  William  S.  Barker.    May  64,  29p  SOROHRM-M  8 

UncliaBSifled  report 

Report  on  Task  Extend. 


Desertptors:   (•Operations  research.  Propaganda), 
(•Propaganda,  Communication  theory),  (•Psychological 
warfare.  Operations  research).  Systems  engineering, 
I^rformance  (Human).  Motivation,  Behavior,  Decision 
making.  Feedback,  Social  communication,  Army  re- 
search, Psychometrlcs,  Theory,  BAlitary  psychology. 

An  introduction  to  one  methodological  approach  potenti- 
ally useful  for  research  on  persuasive  communications 
is  given.   The  paper  presents  concepts  relevant  to  one  of 
the  most  pervasive  and  difficult  problems  in  persxiasive 
communications:  namely,  the  criterion  or  effects  prob- 
lem.  A  method  of  classifying  communications  content 
based  on  a  conceptual  analysis  of  effects  is-  suggested  — 
a  schema  which  may  be  useful  even  if  communications 
effects  cannot  be  assessed  by  the  criterion  measures 
described.   The  paper  first  deals  with  a  means  of  de- 
veloping persuasive  appeals  that  might  be  used  by  ap- 
plied scientists  of  an  engineering  bent.   This  is  followed 
Iqr  a  discussion  of  a  pragmatic  theory  of  communication 
recently  introduced  by  Russell  L.  Ackoff  which  presents 
human  communication  as  a  purposive  activity  that  can 
be  measured  in  terms  of  the  decision  problems  of  the 
recipient.  Specific  measures  developed  by  Ackoff  are 
described  along  with  references  to  sources  which  pre- 
sent their  derivation  and  development.    Finally,  direc- 
tions for  poesible  future  research  are  discussed. 


AO-603  879  Div.   18,  28,  32 

OTS  Prices:  HC  $1.00/IIF  $0u50 

RAND  Corp.,  Santa  Monica,  Calif. 
TOTALITABIAN  COBIMUNICATIONS  AS  A  MEANS  OF 
CONTROL.   A  NOTE  ON  THE  SOCIOLOGY  OF  PROPAGANDA, 
by  Paul  Kecskemetl.  4  BCay  SO,    13p  P-150 

Unclassified  report 

Desor^jjtors:  (•Propaganda,  Social  oommunloatlao). 
(•Public  opini<m.  Control),  Sociology,  PoUtlcal  science. 
Attitudes,  Foreign  government,  I,.eadership,  Group 
(tynamlos.  Reasoning,  Social  psychology. 

Altbou^  a  public  opinion  as  we  understand  it  cannot  exist 
in  totalitarian  states,  its  place  is  taken  by  an  official  image 
of  the  world  expressed  through  the  media  of  mass  communi- 
cations.  The  Individual  may  not  accept  this  image  as  true, 
and  indeed  often  tries  to  look  beyond  it,  since  he  sees  It  as 
an  effort  at  the  bureaucracy  to  control  him.   Nevertheless, 
he  usually  is  forced  to  accept  it,  partly  for  want  of  some- 
thing better  and  partly  because  of  the  power  he  knows  stands 
bridnd  it.   For  In  the  totalltartan  state  both  safety  and  ad- 
vancement depend  iqion  conformity,  and  the  mass  media 
provide  the  model  with  which  to  conform.  (Author) 


AD-603  909  Div.   18 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Sante  Monica,  Calif. 
PSYCHOLOGICAL  WARFARE  RECONSIDERED, 
by  Hans  S|>eier.  5  Feb  51,  39p  P-196 

Unclassified  report 

Descriptors:  (*P8yoboloclcal  warfare.  Political  science). 
(•Foreign  policy,  Psyobological  warfare).  Cold  war. 
Propaganda,  Enemy  personnel.  Military  psychology. 
Military  intelligence.  Military  personne.  Counter- 
measures,  Civilian  personnel.  Government  (Foreign), 
Armed  forces  operations.  Decision  w«»M«gj 
Leadership. 

The  concept  of  psychological  warfare  is  discussed  in 
terms  of  ite  cause  and  effect  upon  military  and  civilian 
personneL   Aspecte  considered  include  the  weakening  at 
the  will  to  resist,  political  ideologies,  propaganda,  deviant 
polltioal  behavior,  policy  making,  and  deception  techniques. 


107 


Division  18  -  MILITARY  SCIENCES  AND  OPERATIONS 


AD-603  931  Dlv.    18,  32 

OTS  Prices:  HC  $1.00/IiF  $0.50 

RAND  Corp.,  Santa  Monica,  CaUf. 
EFFICIENCY  ASPECTS  OF  DISPERSAL  OF 
POPULATION  AND  INDUSTRY, 
Ij  TlalUng  C.  Koopmana.   ICay  51,  ISp  P-215 

Unclassified  report 

Descriptors:  (*In(lustrles,  Distribution  (Economics)), 
(^Population,  Distribution  (Economics)),  Damage 
control.  Defense  systems.  Military  strategy. 

The  paper  discusses  the  dispersal  of  population  and 
Industries  In  terms  of  efficiency  as  a  preparedness  or 
war  effort. 


AD-603  923  Diy.    18,  »,  28.  30 

OTS  Prices:  HC  ILOO/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

METHODOLOGY  FOR  COMMUNICATIONS  RESEARCH. 

by  A.  L.  (jeorge.   18  Jun  51,  rev.  31  Aug  51,  9p,  P-217 

Unclassified  report 

Descriptors:  (^Propaganda,  Communication  theory), 
(♦Communication  theory.  Propaganda),  Behavior, 
Reasoning,  Analysis,  Psychological  warfare. 

In  existing  literature  on  content  smalysis  most  discussions 
of  methodology  have  been  focused  on  problems  of  content 
description  with  content  analysis  itself  usually  defined  In 
teirms  of  content  description.   In  many  types  of  commtmica- 
tlons  research,  however,  content  is  described  In  order  to 
make  Inferences  about  Its  conditions  or  its  effects.   This 
paper  is  concerned  with  the  methodological  problems 
encountered  when  Inferences  are  made  from  content  about 
the  antecedent  conditions  of  that  content.   The  questions, 
what  procedures  can  one  most  fruitfully  follow  In  attempting 
to  draw  Inferences  about  conditions  and  how  can  these 
inferences  be  s\q^)orted  or  Jiistlfied,  are  examined. 


AD-603  %9  Div.    18,  5,  28  ^ 

OTS  Prices:  HC  $3.00/MF  $0.50 

Aircraft  Armaments,  Inc.,  Cockeysville,  Md. 

ORGANIZATIONAL  MODELS  FOR  COMMAND  POST 

INFORMATION  SYSTEMS. 

Final  rept. 

Jun  64.  55p  ER-3547 

Contract  AF19  628  2960.  Pro].  2801 

ESD  TDR64  438 

Unclassified  report 

Descriptors:  (*Command  and  control  systems.  Models 
(Simulations)).  (*Communication  systems.  Command  and 
Control  systems),  Design  Military  organizations.  Air 
Force  operations.  Analysis,  Decision  making.  Behavior, 
Data  processing  systems.  Military  requirements. 

This  rqtort  attempts  to  clarify  issues  concerning  the 
organization  and  functions  of  command  post  information 
systems  (CPIS).   The  purpose  of  the  report  is  to  provide 
system  designers  with  a  better  understanding  of  factors 
vrtilch  influence  the  operation  of  a  CPIS  and  which  constrain 
system  design  altematives.  A  CPIS  is  viewed  as  ooe  of 
four  systems  """Mng  up  a  command  post  —  the  others  being 
a  command  system,  a  weapon  system,  and  a  support  system. 
The  Air  Force  organization  Is  discussed  In  the  light  ot  this 
ooooept,  witl)  special  emphasis  being  placed  on  the 
relationship  of  the  Air  Force  to  the  Unified  Commands  and 
the  L  systems.   The  tnaighta  gained  from  this  analysis  are 
Incorporated  into  a  conceptual  nKxIeL  This  model  provides 
the  system  designer  with  a  conceptual  framework  for 
designing  an  Integrated  CPIS.   An  evaluation  model, 
permitting  the  system  deslpier  to  test  certain  design 


altematives  has  been  soggested'as  an  extension  <!(  the 
ooooeptual  modeU  It  is  felt  that  application  of  these  models 
by  a  system  designer  will  greatly  facilitate  the  design  at 
a  CPIS.   (Author) 


AD-603  973  Div.   18,  22.  32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Mooloa,  Calif. 

A  REVIEW  OF  THE  WEAPONS  ACQUISITION  PROCESS: 

ECONOIifIC  INCENTIVES, 

by  Robert  E.  Blckner.   Aug  64.  iip  P-292S 

Unolasslfied  report 

Deflorlptors:  (*Gov(Bmment  procurement.  Weapons), 
(♦Weapons,  Government  procurement).  Costs,  Industrial 
production.  Quality  control.  Aircraft  Industry,  Armed 
forces  supplies,  Reviews,  Economics. 

The  problem  of  the  efQclency  of  our  weapons  acquisition 
process,  as  described  by  Scherer,  Is  discussed  in  the 
review. 


AD-603  979  Div.   18 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

SOME  OBSERVATIONS  ON  THE  ROLE  OF  RESEARCH 

IN  POLITICAL  WARFARE. 

by  W.  PhiUlps  Davison.   Rev.  1  Oct  51.  31p   P-226 

Unclassified  report 

Descriptors:  (♦Psychological  warfare.  Theory), 
(♦Political  science.  Psychological  warfare).  Cold  war. 
Propaganda,  Enemy  personnel.  Weapons,  Foreign  policy. 
Emotions,  Attitudes,  Behavior,  Military  Intelligence, 
Warfare.  Arms  control.  History,  Economics,  Social 
sciences.  Social  oommunlcation. 

The  theory  of  political  warfare  Is  discussed  In  terms  of 
national  behavior,  politically  relevant  trends,  policy- 
making, propaganda   and  psychological  wariare  techniques. 


AD-604  080  Div.    18 

OTS  Prices:  HC  $1.00/MF  $0.60 

RAND  Corp.,  Santa  Monica,  Calif. 

AN  EXAMPLE  IN  THE  THEORY  OF  ORGANIZATION, 

by  Allen  Newell.   14  Feb  51.  3p  P-391 

Unclassified  report 

Descriptors:   (♦Game  theory,  Logistics),  (♦Logistics, 
Game  theory),  (♦MUltary  organizations.  Game  theory). 
Conferences,  Military  strategy.  Military  organizations. 
Communication  systems. 


AD-604  128  Div.    18,  32 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calli. 
ARE  WE  SURE  ABOUT  DISPERSAL?, 
by  Gershon  Cooper  and  Ronald  N.  McKean. 
19  May  52,    30p    P-301 

Unclassified  report 

Descr^rtors:   (♦Civil  defense  systems.  Nuclear 
warfare),  (♦Nuclear  warfare.  Civil  defense  systems). 
Economics,  United  States,  Vulnerability. 

The  pq>er  questions  dispersal  as  a  sound  means  of 
prevention  and  defense  against  war. 
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AD-604  201  Div.    18 

OTS  Prices:  HC  $a.OO/MF  $0.50 

RAND  Corp..  SsnU  Monica.  Calif. 

MILITARY  DEMONSTRATION  AND  DSCUOSURE  Or 

NEW  WEAPONS. 

by  Bernard  Brodle.   21  Jul  50.  2«p  P-372 

Unclassified  report 

Descriptors^  (♦Military  strategy,  Weapotas), 
(♦Weapons.  Military  strategy).  PropaganMu 

The  paper  Is  concerned  with  the  continuous  conflict, 
which  occasionally  poses  a  specific  probleim  of  decision, 
between  the  legitimate  ends  of  security  In  military  tech- 
nology and  of  disclosure  for  the  sake  of  demonstration 
potential.   The  needs  of  security  may  conflict  with  many 
other  desirable  ends  as  well  (e.  g..  accelerating  the  rata 
of  scientific  progress),  but  such  considerations  are 
ruled  out  of  the  present  discussion  except  In  so  far  as 
they  may  be  supplementary  to  the  considerations  gover- 
ning the  decision  to  disclose  for  the  sake  of  demonstra- 
tion value,  or  to  refrain  from  so  doing. 
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RAND  Corp.,  Santa  Monica,  Calif. 
THE  VULNERABILITY  OF  THE  UNITED  STATES  TO 
ENEMY  ATTACK:  ELEMENTS  OF  AN  UNCLASSIFIED 
RESEARCH  PROGRAM  IN  THE  SOCIAL  SCIENCES, 
by  Carl  Kaysen.   4  Oct  53,  24p   P-438 

Unoljssslfled  report 

Descriptors:  (♦Nuclear  wariare.  United  States), 
(♦VUlnerablll^,  United  States),  Aerial  wariare. 
Nuclear  bombs.  Targets,  Military  tactics.  Defense 
systems.  Detection,  Passive  defense.  Military  intelli- 
gence. Strategic  wariare.  Political  science.  Economics. 

The  paper  Is  concerned  chiefly  with  attacks  from  the  air 
using  nuclear  weapons — A  and  H  bombs.   Two  questions 
are  discussed:   (1)  What  methods  are  available  for  estl- 
wi«Hng  the  effects  of  attacks — in  economlo,  political,  and 
broad  social  terms?  (2)  What  measures  est  be  taken  to 
reduce  these  effects,  and  at  what  oostel 


AD-604  244  Div.    18 

OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica.  Calif. 

MILITARY  IMPLICATIONS  OF  NUCLEAR  WEAP(»( 

DEVELOPMENTS, 

by  Bernard  Brodle.  Rev.  30  Oct  53,  21p   P-444 

Unclassified  report 

Descriptors:  (♦Nuclear  wariare,  Politloal  science), 
(♦Military  strategy.  Nuclear  weapons),  Qsterreoce, 
Military  Intelligence,  Military  psyohologlr.  Theory. 
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OTS  Prices: 
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HC  $2.00/MF  $0.60 


RAND  Corp.,  Santa  Monica.  Calif. 

SOVIET  STRATEGIC  DEBATE:   AN  IMPOtTTANT 

RECENT  ADDENDUM. 

by  Roman  Kolkowica.   Jul  64.   39p   P-3936 

Unclassified  report 

Descr^tors:  (♦Attitudes.  USSR),  (♦MUltaiiy  strategy. 
USSR),  (tWariare,  Military  strategy),  Milttary  tactics. 
Armed  forces  operations,  We^wns,  Armament, 
Foreign  poltoy.  Military  training.  Guided  missiles, 
Nuolear  wariare.  Communists,  Political  jsclence. 
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RAND  Corp..  Santa  Monica,  Calll 

ATOMIC  WEAPONS  AND  GROUND  COMBAT:  SEARCH 

FOR  ORGANIZATION  AND  DOCTRINE. 

by  H.  A.  DeWeerd.    12  Mar  54,  15p  P-497 

Unclassified  report 

Descriptors:  (♦Nuclear  wariare.  Military  strategy), 
(♦Army  operations.  Weapon  systems).  Military  tacttos. 
Military  equipment.  History.  Armament.  Defense 
systems.  Foreign  policy,  Theory.  Effectiveness. 

Ground  combat  preparations  are  discussed  In  terms  of 
their  effectiveness  in  atomic  wariare. 
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RAND  Corp.,  Santa  Monica,  Calif. 

COMPENSATION  FOR  WAR  DAMAGE:  AN  ECONOMIC 

VIEW, 

by  Jack  Hlrshlelfer.   29  Apr  54.  27p  P-517 

Unclassified  report 

Descriptors:  (♦Passive  defense.  Economics), 
(♦Nuclear  e;q>loston  damage.  Replacement  theory), 
Nuclear  wariare.  Vulnerability,  Costs,  Federal  budgete. 
Site  selection.  Social  sciences.  Defense  systems, 
Countermeasures,  National  defense.  Decision  making. 
Urban  areas.  Nuclear  wei^xMis.  Aerial  wariare. 

The  object  of  the  p{4)er  Is  to  point  out  that  a  properiy- 
conceived  Insurance  plan  will  yield  an  Important  social 
gain  by  tending  to  encourage  private  acttons  in  peace- 
time having  the  effect  of  reducing  our  national  vulner- 
ability to  bombing:  conversely,  a  poorly-conceived  plan 
will  tend  to  discourage  expenditures  designed  to  reduce 
vulnerability. 
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OTS  Prices:  HC  $1.00/MF  $0.60 

RAND  Corp..  Santa  Monica,  Calif. 

WAR  DAMAGE  INSURANCE, 

by  Jack  Hlrshlelfer.   May  53,   Xip  P-519 

Unclassified  report 

Descr^itors:  (♦Passive  defense.  Eoonomtos),  (♦Nuclear 
wariare.  Passive  defense).  (♦Nuclear  explosion  damage. 
Nuclear  weapons).  Defense  systems,  vulnerability. 
Coste.  Countermeasures.  Federal  "budgete.  Strategic 
weapons.  Site  selection.  Urban  areas,  Targete. 

The  pqper  presente  the  contention  that  at  least  a  partial 
way  out  of  the  present  Impasse  on  the  question  of  passive 
defense  would  be  to  offer  war  damage  insurance  to  pro- 
tect property-owners  from  the  chance  distribution  of 
losses  due  to  enemy  action.   It  is  shown  that  an  appropri- 
ate method  of  insuring  property  against  war  damage  can 
be  e^;>ected,  over  a  period  of  years,  to  encourage  purely 
private  actions  v^ch  will,  aside  from  any  governmental 
measures,  tend  to  reduce  the  physical  and  economic 
vulnerability  of  our  cities  and  industry  to  enemy  bombing. 
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U.  S.  REACTION  TO  NORTH  KOREAN  AGGRESSION, 

by  Alexander  L.  George.   17  May  54,  47p   P-522 

Unclassified  report 
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Dhrition  18  -  MILITARY  SaENCES  AND  OPERATIONS 


De8or4>ton:  (^IflllUry  atratogjr,  Noitti  Korea), 
(^Foreign  policy.  Limited  wmr),  Communlsta,  Leader- 
ship, United  States  goTemmeiit,  Newspqwrs,  History, 
Mllltaiy  goTenunent,  Declslon-makliig,  USSR,  Far  EaB 

An  attempt  is  made  to  reconstruct  from  contemporary 
newspaper  aooounts  and  tlie  MacArthur  bearings  the  way 
In  which  U.  S.'  policy-makers  perceived  and  interpreted 
tlie  North  Korean  aggression.    An  attempt  is  also  made 
to  show  that  the  U.  S.  reaction  to  tlie  aggresston  was  in- 
fluenced by  uncertainty  as  to  broader  Soviet  intentions. 
(Author) 
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OTS^  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

POSSIBLE  U.  S.  MILITARY  STRATEGIES. 

by  Bernard  Brodle.   11  Oct  54,   21p   P-S24  rev. 

Unclassified  report 


Editorially  amended  version  of  a  speech  presented  at 
the  Army  War  College,  30  Mar  54. 

Descriptors:  (^Military  strategy.  United  States). 
(*Naclear  warfare,  MlUtary  strategy),  MlUtaiy  tactics, 
USSR,  Strategic  air  command,  Stratef^  warfare. 
Nuclear  weapons.  Deterrence,  Defense  systems.  Cold 
war,  T.imltwd  war.  Foreign  policy. 
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RAND  Corp.,  SanU  Monica.  Calif. 

SOME  NOTES  ON  THE  EVOLUTICW  OF  AIR  DOCTRINS. 

by  Bernard  Brodto.   1  Dec  54,  32p  P-5a7  rev. 

Unclassified  report 

Descriptors:    (military  strategy.  Aerial  warfare), 
('Strategic  air  command.  Strategic  bombing),  ('Tactical 
bombing,  Air  defen  e  command).  Military  intelligence. 
Nuclear  we^xms.  'Jommand  and  control  systems. 
Theory,  Aircraft  ("jfense  systems. 
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19.  Navigation 
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Ptckard  and  Burns  Electronics  DIv..  Qorhifai  Corp., 

Waltham,  Mass. 

OMEGA.    A  WORLD-WIDE  NAVIQATIONAL  SYSTEM. 

SYSTEM  SPECIFICATION  AND  IMPLEMENTATION, 

by  J.  A.  Pierce.  W.  Palmer,  A.  D.  Watt,  and 

R.  H.  Wbodward.   1  June  64,  354p   P  and  8^886 

Cootracto  Nonr  1866  07,  Noor4173  00 

Unclassified  report 

Descriptors:  (*llyperbollc  navlgatlOD,  Ra4to 
navigation),  (*Radlo  navigation,  Hyperbolio  navigation). 
Very  low  frequency.  Radio  signals.  Radio- transmitters, 
Propagation,  Systems  engineering.  Synohronizatloo 
(Eleotrcoics),  Radio  receivers.  Analog  systems.  Digital 
systems.  Navigation  charte.  Position  findtag.  Navlpitloa. 

This  report  presente  a  design  plan  for  a  niitio-locatlng 
facility  providing  world-wide  position  fixing  of  moderate 
(one-mile)  accuracy  by  phase  comparison  5t  VLF  (10  -  14 
kc)  continuous  wave  radio  signals  from  only  eight 
strategically  located  transmitting  stations  usable  by 
aircri^,  slilps,  and  land  vehicles,  and  by  submarines  at 
moderate  (40  -  SO  feet)  antenna  depths. 


AD-603  844  Div.    19,  U,  32 

OTS  Prices:  HC  $a.00/MF  fO.50 


RAND  Corp..  SaBte  Montoa,  CaUL 

THEORY  OF  BLIND  NAVIGATION  BY  DYNAMICAL 

MEASUREMENTS, 

by  J.  J.  QUvarry.  S.  H.  Browne,  and  L  K.  Williams. 

B9  Dec  49,  33p  P-Ul 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Raproduotloa  has  been  nude  from  best  available  copy. 

Descriptors:   (*Inertial  navigation.  Dynamics),  Force 
(Mechanics).  Aooeteratlon,  Measurement,  Gyroscopes, 
Aooelerometers,  Spacecraft,  Rocketo,  TS4}eotorles, 
Differeoftlal  equations.  PositUm  finding.  Navigation. 

This  paper  discusses  the  ttieory  cd  blind  nsvlgatioo  by 
means  of  dynamical  measuremente  (measurementa  cf  forces 
or  aooeleratlons)  made  on  a  proof  Ixidy  in  a  reference  frame 
Internal  to  a  vridcle.   InstrumentaUy,  such  measuremente 
are  made  by  an  acoelerometor  in  a  refereace  frame  provided 
by  gyroeoopic  or  other  means.   The  dlfterestial  equation  is 
oonsldered  wtaioh  determines  tlw  posttten  pt  a  vehicle  from 
(iynamical  measuremente  of  the  non-gravlt«tlcoal  accelera- 
tion b  made  internally.  Three  linear  apprwimations  to  the 
gravitational  field  g(r)  of  the  earth,  wtalcdi  toad  to  explicit 
solutloas  of  this  equatton,  are  considered  and  their  llmlte- 
tloiw  are  discussed.   An  interval-wise  solstioo  (linear 
oosttnuatlon)  for  tra}eotories  of  extended  tfange  is  described, 
wtilch  is  based  on  suoh  linear  approodmatieas  and  has  definite 
advantages  in  this  application.  The  theory  Is  applied  to  the 
trajectory  of  the  German  AlO  vehicle. 
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National  Avlatlaa  Facilities  Experimental  Center. 

Atlantio  City.  N.  J. 

EVALUATION  OF  GENERAL  AVIATION  TRANSPONDERS. 

Final  rept. 

by  Robert  W.  Delaney.  Jun  64,  9Sp 


Pro].  108  030  OIV 
FAARD64  90 


NAVIGATION  •  Division  19 


Unclassifled  report 


Descr^jitors:  (*Alrcraft  equipment,  Tranqponders), 
(*Transponders,  Airborne).  (*Alr  trsffio  control  systems, 
Radar  beacons).  Flight  tosttng.  Sjpecifioatlons,  Radar 
equipment.  Reliability  (Bleotronlos),  Coding.  Radto 
navigation.  Aircraft  antenna.  Hel^  finding.  Performance 
(Engineering).  Transmitter-receivers.  Pilots.  Life 
expectancy. 

Operational  performance  testa  were  conducted  with 
General  Avlatkm  Transponders  (GAT),  developed  under 
Federal  Aviation  Agency  contracte.   Four  each  of  Oie 
prototype  transponders  were  Aimtehed  and  inwtelled  by 
FAA  for  operation  in  various  aircraft.  Questionnaires 
completed  by  the  ptioto  of  these  aircraft  provided  data  for 
estimating  the  performance  and  utility  of  the  GAT  along 
with  beneftto  which  mlgU  be  derived  from  wldeqiread 
implementation.  It  was  concluded  that  while  both  ^rpes  of 
General  Aviation  Tranqponders  met  the  contract  specifica- 
tions, design  changes  are  required  to  correct  performance 
detertoratlon  during  operational  use.  K  was  also  concluded 
that  acceptance  and  utilisatton  of  the  GAT  by  the  General 
Aviation  Community  depend  upon  the  extent  to  which  ito 
purchase  price  can  be  reduced  and  the  equipment  opera- 
tional life  increased.  It  was  recommended  that  the  FAA 
continue  to  foster  introduction  of  transponders  to  general 
aviation  by  famillariilng  the  General  Aviation  Community 
with  tbe  ATCRBS.  by  investl^aVm  of  design  chaises  whicdi 
will  improve  the  GAT.  (Author) 
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RAND  Corp.,  Sante  Monica.  Calif. 

LUNAR  PARALLAX  METHOD  OF  ASTRO  NAVH3ATION, 

by  J.  S.  Tbompson.  13  Deo  50,  1^  P-181  ' 

Unclassified  report 

Descriptors:  (^Celestial  navigation,  Astroptaysios), 
(^Celestial  guidance.  Guided  missiles  (Surface-to-      ~- 
Surface)),  (*Quided  missiles  (Surface-to-Surfaoe), 
Celestial  guidance).  Moon,  Stars,  Position  finding. 
Optical  ecpilpment,  FeasiUlity  studies. 

In  considering  the  problem  of  the  automatic  navigation 
of  long-range  surfaoe-to-surfaoe  missiles  it  soon  becomee 
evident  that  the  system  must  be  'unjammable'  by  the  enemy. 
That  Is  to  say,  the  missite  cannot  be  required  to  depend 
on  information  received  on  radto  channels  (of  any  frequency) 
to  keep  on  course.  Such  methods  can  be  easily  oontused  by 
the  enemy's  broadcasting  spurious  signals.  A  system  not 
subject  to  such  maltreatment  that  would  measure  the  change 
in  the  position  of  the  moon  relative  to  the  stars  due  to  the 
motion  of  tbe  obeerver  (the  missite,  in  this  Instance)  over 
tlie  surface  of  the  earth  Is  proposed.   The  elemento  which 
such  a  system  could  have  are  described. 
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Air  Force  Inst,  cf  Tech.,  Wrigfai-Patterson  AFB.  <Mo. 
UNCERTAINTY  IN  THE  ESTIMATE  OF  POSITION  AND 
VELOCITY  ALONG  A  LUNAR  TRAJECTORY  USING 
INDIVIDUAL  EARTH-MOON  ANGULAR  MEASUREMENTS 
IN  A  RECURSIVE  NAVIGATION  THEORY. 
Master's  theste. 

by  Paul  J.  Ellmer  and  Donald  R.  Hetty.  Jun  64.  lip 
AFIT  GGC/EE/64  9 
i.  Unclassified  report 
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Division  19  •  NAVIGATION 


Descriptors:   (*Space  navigation.  Feasibility  studies), 
(*Lunar  trajectories.  Position  finding).  Moon,  Earth, 
Space  fU^,  Lunar  craft.  Sextants,  Velocity,  Measure- 
ment, Errors. 

The  purpose  of  tto  study  is  to  determine  ttte  feasitaiUtT 
al  using  a  recurslTe  navigation  theory  In  which  individual 
earthmoon  angular  measurements  (fixes)  are  processed  as 
they  are  made  and  combined  with  the  current  best  estimate 
of  position  and  velocity  to  produce  an  Improved  estimate. 
Estimates  made  with  an  earth-moon  fix  Interval  of  5  mlniiteH 
or  less  are  compared  to  estimates  made  with  conventional 
earth-star,  moon-star  fixes  of  15  minutes.   Results  show 
the  earth-moon  fix  to  be  a  feasible  technique.   (Author) 
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Air  Force  Inst,  of  Tech.,  Wrl(^t-Patterson  AFB,  Ohio. 

THE  FEASmiUTY  OF  A  VELOCITY-DAMPED  INERTIAL 

NAVIGATION  SYSTEM. 

Master's  thesis, 

by  Albert  Ray  Turley  and  Robert  John  Wilson,  m. 

Aug  64.  122p 

AFTT  CKX;/EE/64  18 

Unclassified  report 

Descriptors:  (nnertial  navigation.  Feasibility  studies), 
(•Damping,  Velocity),  Acceleration,  Errors,  Fli^  paths. 
Mathematical  analysis.  Digital  computers.  Aerial 
photography.  Oscillation. 

A  passive  Inertial  navigation  system  generates  positton 
Information  containing  an  oscillating  error.   Previous 
flight-test  results  of  a  gimballess  navigator  clearly 
indicate  this  unwanted  oscillation.   External  velocity 
information,  reduced  from  aerial  photographs,  was 
successfully  employed  in  the  study  to  damp  the  oscillation 
in  flights  under  the  same  dynamic  environment. 
Comparison  of  undamped  and  damped  position  error  curves 
proves  velocity  damping  had  little  effect  on  average  system 
error,  but  Improves  position  uncertainty  by  approximately 


43%.  To  optimise  the  inertial  system  tor  all  flight 
conditions,  tnestudy  results  suggest  a  variable  damping 
ratio.   Values  of  0.7  prior  to  take  off  and  between  0.07 
and  0.1  after  take  off  are  recommended.   (Author) 
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Air  Force  Inst,  of  Tech..  Wrlgbt-Pattenon  AFB,  Ohio. 
INVB8TK3AT10N  OF  OPTICAL  DOPPLER  SUBCARRIBR 
REFLECTED  SIGNAL  LOSS  ATTRIBUTED  TO  COHER- 
ENCE EFFECTS  AT  HKH  MODULATION  FREQUENCIES. 
Master's  thesis, 

by  Ronald  James  Basso.   Jun  64,  164p 
AFTT  GGC/BE/64  2 

Unclassified  report 

Descriptors:  (*Doppler  navigation,  Doppler  systems), 
(*Doppler  systems,  Lasers).  (*Lasers,  Doppler  systems), 
Doppler  radar.  Beams  (Electromagnetic),  Scattering, 
Reflection,  Phase  distortion,  Diffusion,  Targets,  Mathe- 
matical analysis.  Analog  computers.  Frequency  shift. 
Propagation.  Modalatlfm,  Degradation,  Signals. 

The  theoretical  disctission  indicates  the  subcarrier 
remains  coherent  after  reflection  from  optically  diffuse 
targets.   To  verify  this  analysis,  the  outixit  of  a  HeNe 
cw  gas  laser  is  split  into  two  beams  of  equal  intensity  each 
of  which  is  reflected  back  to  a  photomultipller  by  two 
diffuse  targets.   The  results  Indicate  that  the  received 
subcarrier  amplitude  varies  as  the  determlnent  cosine 
(pi  path  difference/subcarrler  wavelength).   Since  the  phase 
relationship  Is  predictable,  it  is  concluded  that  the 
theoretical  analysis  Is  correct.    The  beam  spread  reflection 
loss  is  Initially  examined  using  analog  computer  circuitry 
to  determine  the  amplitude  of  the  reflected  subcarrier  for 
various  values  of  maximum  phase  spread.    By  lengthening 
the  far-field  laser  beam  over  a  diffuse  aluminum  chaff 
target,  actual  reading  of  relative  reflected  subcarrier 
amplitude  are  taken.   Both  theoretical  and  experimental 
evaluations  indicate  that  an  80  to  100  per  cent  reduction  in 
signal  reflectivity  will  be  ejq>erienced  when  the  phase 
spread  exceeds  two  wavelengths  of  the  modulation  frequency. 
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20.  Nuclear  Physics  and 
Nuclear  Chemiiitry 
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Air  Force  Inst,  of  Tech.,  Wrigfat-Patterso^  AFB,  Ohio. 

TIME  BEHAVIOR  OF  CHARGED  PARTICLtS  INJECTED 

BY  1963  HIGH  ALTITUDE  RUSSIAN  NUCLEAR  TESTS. 

Master's  thesU. 

Iqr  George  Albert  Kuok.   Aug  64.  lOlp 

AFIT  GSP/Pfays/64  8 

Unclaesified  reiwrt 

Descriptors:  (*Nuclear  explosioos.  Changed  paiticlea), 
(*Charged  partioles.  Ra(|lo«otlve  fallout),  (*IUdloaotive 
fallout.  Geophysics),  High  altitude.  USSR,  Nuclear  radU- 
tion  spectrometers.  Radiation  measurements  sjrstems. 
Soiaotific  satellttes.  Terrestrial  magnetlflm.  Beta 
paitiolas.  Radioactive  decay,  SclBtiUation  counters. 

The  time  behavior  of  the  concentration  of  charged 
partioles  inleotad  by  the  1962  high  altitude  Russian  nuclear 
test  series  was  followed  by  the  Instruments  on  Air  Force 
satellite  1963  BK.  Two  wide  ai«le  radlatlMi  detectors  were 
able  to  follow  the  time  decay  of  tbe  charged  particles  for  45 
days  after  the  explosions.   The  data  for  this  time  period  was 
analysed  and  presented  as  pitch  angle  dlstrtbutions  and 
maximum  countlag  rates  at  the  detectors  In  the  L  shell 
regions  of  space  1.70-3.00  at  different  ma|;Detic  latitudes. 
Tbe  decay  rate  of  the  injected  ottarged  paittcles  in  these 
L  shells  was  cooslstent  with  an  exponentlall  decay  having  a 
•half  life'  of  between  9  and  18  days.  (Autbos) 
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Air  Foroe  Inst,  at  Tech.,  Wright-Patterson  AFB,  Ohio. 

RESONANCES  IN  THE  S33,  33.  34  (p.  ganxma)  C133,  34. 

35  REACTIONS  WITH  BOMBARDING  ENERGIES  IN  THE 

ONE  MEV  TO  TWO  MEV  RANGE. 

Master's  tttesis, 

by  Aotboay  KalU  Hyder,  Jr.  May  64, 

AFTT  GSP/Pfcars/64  6  ,, 

UnclMsifled  report 


Descriptors;  (* Atomic  energy  levels,  Chkirine). 
(«Chlorine.  Atomic  energy  levels),  (*Nuclear  resonance. 
Sulfur),  Proton  capture.  Proton  bombardment.  Gamma 
rays.  Nuclear  reactions.  Radioactive  isotopes,  Bxolta^ 
tion.  Nuclear  struoture.  Proton  acceiemtors. 

A  search  for  resonances  in  the  832,  33,  34  (p.  gamma) 
C13S,  34,  35  reactions  for  proton  energies  in  the  one  to 
two  MsV  rai«e  was  conducted.  Natural  sulfur  targeU.  in 
elemental  form  with  a  thin  gold  overlay.  l»tth  thUdcaesses 
about  5  keV  for  1.6  MeV  protons,,  and  snri«bsd  833 
and  S34  targets,  in  Ag3S  compound  form.  With  thicknesses 
about  1-3  keV  for  1.6  MeV  protons,  were  used.  Ganuna 
rays  were  detected  at  55  degrees  relattve  to  the  proton- 
beam  direction.  In  each  at  tbe  three  yiel^  curves,  pulses 
were  counted  simultaneously  with  tluree  aoalers  biased 
for  selected  gamma-ray  energies.  Approximately  thirty 
834  resonaaoss  were  fbund  in  the  energy  region  studied. 
Most  of  tbe  observed  resonance  wldQis  were  lass  than  or 
equal  to  3  keV.  In  tbe  S33  yield  curve,  t«f«lve  prominent 
resonances,  with  widths  less  than  or  equ«l  to  3  keV.  wervj 
observed  in  addlUon  to  others  previously  known.   Above 
1600  keV.  evidence  for  many  weak.  ck>seli-q;>aced  S33 
resonanoes  was  found.  (Author) 


AD-603  603  Div.   20 

OTS  Prices:  HC  $4.00/MF  $0.75 

Air  Foroe  Inst,  of  Tech.,  Wright-Patterson  AFB,  Ohio. 
THEORETICAL  CALCULATION  OF  NEUTRON  AGE. 
Master's  thesis, 
by  Robert  Hans  Hansen.   Aug  64, 127p 

AFIT  GNE/Phy«/0*  ' 

Unclassified  report 

Descriptors:  (*Neutron  age.  Determination),  (Mission 
neutrons,  Neutron  age),  (*1ntegral  equations,  Neutron 
transport  theory),  (*T>lfferentlaI  equations,  Neutron 
transport  theory),  Integral  transforms,  Special  functions 
(Mathematical),  Reactor  lattice  parameters.  Program- 
ming (Conqaiters),  Neutron  cross  sections. 

Tills  report  describes  a  method  for  computation  of  neu- 
tron age  to  tbe  Indium  resonance  in  arbitrary  mixtures 
of  nuclides.   Ages  of  fission  neutrons  in  a  wide  variety 
of  modulators  were  calctilated.   Tbe  noethod  is  tbe 
Fourier  transformed  moments  solution  of  tbe  Boltzmann 
equation,  evaluated  with  multigrotq>  techniques.   Initially, 
tiie  evaluation  was  for  68  groups;  however,  the  number  of 
groups  was  systematically  reduced  until  an  eleven  groiq> 
set  was  seleoted  as  a  reasonable  compromise  between 
accuracy  and  ease  of  computation.   Tbe  program  not  only 
computes  group  ages,  but  also  provides  a  slowing  down 
spectrum  of  average  group  fluxes  per  unit  lethargy  ver- 
sus lethargy.   Combined  with  a  croes  section  averaging 
subroutine,  this  code  could  provide  all  required  fast 
constants  for  a  few  group  reactor  physics  problem.   The 
final  code  will  handle  any  number  of  groups  up  to  twenty. 
Input  data  for  any  one  problem  is  minimal,  the  main  por- 
tion of  the  input  consists  of  a  punched  card  cross  section 
library.   It  is  an  economic,  simple  to  execute,  versatile 
code,  which  meets  the  engineering  accuracy  criteria 
initiaUy  postulated.    (Author) 


AD-603  608  Div.   30.  8 

OTS  Prices:  HC  $4.00/MF  $0.75 

Air  Force  Inst,  of  Tech.,  Wri^-Patterson  AFB.  Ohio. 

A  DOSIMETRY  SYSTEM  FOR  THE  FLASH  X-RAY. 

Master's  thesis, 

by  Ward  F.  Petrle.   Aug  64.  llSp 

AFTT  GSP/Phys/64  13 

Unclassified  report 

Descriptors:  (^Dosimeters.  X  rays),  (•Flash  radiogra- 
phy. Dosimeters).  (*Radiatlon  damage.  Electronic 
equipment).  Lithium  compounds.  Fluorides,  Healtti 
physics  instrumentation.  Luminescence,  Design, 
Performance  (Englneeriog),  Mathematical  analysis. 
Equations,  Dose  rates. 

A  dosimetry  system  for  tbe  Flash  X-ray,  which  is  a 
pulsed  radiation  source,  was  sought.   A  system  must  meet 
the  criteria  which  the  Flash  X-ray's  characteristics 
dictate.  These  are  energy  Indepmdence  in  the  range  40 
kev  to  600  kev,  dose-rate  independence  in  tbe  range  10  to 
the  7th  power  to  10  to  the  9th  power  r/second  and  sensitivity 
as  low  as  100  mr.   All  systems  were  eliminated  except  the 
liF  thermoluminescent  dosimeter.   A  design  for  a 
reader  was  obtained  from  Los  Alamos  Scientific  Labora- 
tories. R  was  modlfled  and  the  resultant  reader  was  a 
more  sin^xle  design,  but  still  made  a  more  flexible  systenu 
The  system  was  checked  out  and  was  found  to  function 
very  well.  In  particular,  the  system  had  a  range  from 
100  mr  to  500  r  and  bettor  than  1%  linearity  in  response. 
Recommendations  on  further  work  and  improvements  for 
tlie  system  were  made  as  a  result  of  this  work.  These 
included  the  areas  of  checking  the  actual  dose-rate  and 
energy  iiKlependence,  several  system  refinemente  and  data 
conversion. 
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AD-603  «09  THy.   20.  30. 

OTS  PiioM:  HC  16.00/MF  $1.00 

Air  Foroe  Inat.  ot  Tech..  Wright- Patterson  AFB,  Ohio. 

THE  DESIGN  OF  A  CRY08TAT  FOR  THE  AIR 

FORCE  NUCLEAR  ENOINEERINO  TEST  FACILITY. 

Master's  thMto. 

by  Ernie  Donald  Braunschweig.  Aug  64.  158p 

AFIT  aNE/Fliy8/64  3 

Unclassified  report 

Deecrtptors:  (*Reaetor  system  components.  Cry- 
o"t*te).  (*Cryoetats,  Reactor  system  components), 
(*Nuclear  engineering.  Test  facilities).  Air  Force, 
Design.  Neutron  flux.  Fast  neutrons.  Helium,  Liquefied 
gases.  Reactor  coolants.  Reactor  shleldiiv  materials. 
Radiation  damage.  Gamma  rays.  Low  temperature 
research.  Nuclear  reactors.  Heat  trannfer.  Radiation 
measurement  systems.  Cryogenics. 

A  liquid  helium  cryostat  for  nuclear  irradiation  ex- 
periments to  be  performed  at  the  Air  Force  Nuclear  Ei^ 
ineering  Test  Facility  was  designed  for  use  in  the  reactor 
leam  tubes.    Liquid  helium  consumption  due  to  thermal 
seat  transfer  is  reduced  to  0.13  liter /hr  by  gas  cooled 
shields  around  the  sample  chamber  and  in  the  transfer 
line.    The  low  consumption  rate  will  allow  operation 
using  liquid  helium  from  a  storage  dewar.   Gamma  radi- 
ation is  the  largest  heat  source  in  the  cryostat  and  must  be 
reduced  with  a  gamma  shield.    Fast  neutron  heating  of 
the  helium  coolant  is  significant  and  may  limit  the  fast 
neutron  fhix  to  which  the  cryostat  can  be  ejqwsed  to  less 
than  10  to  the  12th  power  n/sq  cm  sec.   Operatii^  the 
cryostat  with  liquid  helium  in  the  reactor  does  not 
endanger  reactor  control  or  structure.   The  cryostat  can 
be  operated  with  a  wide  range  of  coolants  and  can  be 
readily  modified  for  any  sample  chamber  smaller  than 
a  cylinder  4  inches  in  dlanteter  and  8  Inches  Ions. 
(Author) 

AI>-603  610  DlT.   20 

OTS  Prices:  HC  $4.00/MF  $1.00 

Air  Force  Inst,  of  Tech.,  Wright- Patterson  AFB,  Oltto. 

A  FEASIBILITY  STUDY  OF  A  HIGH-TEIIPERATURE. 

UQUID  ALUMINUM  COOLED,  FLUIDIZED  BED 

NUCLEAR  POWER  REACTOR. 

Master's  thesis. 

by  Kenneth  Robert  Hooks.   Aug  64.   140p 

AFIT  GNE/F!iys/64  10 

Unclassified  report 

Descriptors:    (*Power  reactors.  Reactor  feasibility 
studies).  ('Liquid  metal  cooled  reactors.  Reactor 
feasibility  studies).  Hlg^  temperature  research. 
Altmiinum,  Aluminum  compounds.  Nitrides,  Uranium 
compounds.  Fluid  flow,  Heat  transfer,  Nticlear  cross 
sections,  Ftiyslcal  properties.   Mathematics.  Thermal 
properties.  Compatibility.  Reactor  fuel  cUddli^, 
Reactor  cores. 

A  feasibility  study  of  s  high  temperature,  liquid-metal- 
cooled  nuclear  power  reactor  depends  upon  considera- 
tions at  materials,  heat  transfer,  fluid  flow  and  nuclear 
parameters  as  well  as  certain  design  guidelines.   The 
criteria  of  a  coolant  outlet  temperature  of  2000C  and  a 
low  pressure  core,  plus  good  nuclear  and  heat  transfer 
properties,  led  to  the  choice  at  liquid  aluminum  as  the 
oooUnt.  A  compatibility  study  determined  the  only 
aluminum  mononltride  Is  inert  to  aluminum  at  2000C, 
and  must  be  used  for  constructing  the  core.    Fuel  ele- 
ments of  uranium  mononltride  were  chosen  on  the  basis 
of  probable  compatibility  with  the  required  aliuninum 
nitride  cladding.   Consideration  of  the  beat  transfer 
effects  led  to  the  choice  of  micron-size  coated  fuel 
particles  In  a  cylindrical  fhiidlxed  bed  core.   Three 
methods  at  determining  the  parameters  of  the  fluidized 
bed  were  used  to  indicate  the  best  particle  size  and 


aluminum  flow  rate  in  the  core  for  any  desired  power 
lerel.   The  nuclear  parameters  ai  the  system  ««re 
studied  using  two-group  diffusion  theory  and  an  infi- 
nitely reflected  spherical  geometry.   The  results  pre- 
dict a  fast  core  with  a  critical  mass  aboTe  ten  kilo- 
grams, and  indicate  that  the  reactor  may  be  made  In- 
herently stable  by  correct  design  of  the  core.  (Author) 


AD-603  614  DlT.   20,  21 

OTS  PrloM:  HC  $4.00/MF  $0.76 

Air  Foroe  Inst,  of  Tech.,  Wrlght-PatterMo  AFB,  Ohio. 

NUCLEAR  CRmCAUTY  CALCULATIONS  Ott  A 

SPHERICALLY  SYMMETRIC  OAaBOUS-CORE  REACTOR. 

Master's  thesis. 

by  John  R.  Rec.   May  64,   USp 

AFIT  GNE/Phys/64  14 

Iteolsaslfled  report 

Deaortptorst  (*Critloal  assemblies.  Ttooiy), 
(*Nuclaar  reactors.  Crttloal  asasmbUea),  Fast  neutroBS. 
Fission  neutrons,  Themud  nautroos,  Absoiptkn. 
Scattering,  Flssicn,  Uranium,  Vapors,  Programmli^ 
(Computers),  Mathematlos,  Graphite  moderated 
reactors.  Nuclear  propulsion.  Reactor  cores. 

The  nuclear  crltloslity  oaloulstlooB  are  performed  on  a 
two-region,  spherically  synunetric  gaseous-oore  reactor. 
The  core  Is  fueled  wia  U235  Tspor  and  Is  externally 
moderated  by  ▼arlous  thicknesses  at  grapbite  at  4000K. 
A  one-group  (thermal)  transport  analysts  with  a  fast  effect 
correction,  which  accounts  fbr  above  thermal  fissions  and 
absorptions,  is  used  to  perform  the  crittcsUty  calculations. 
The  thermal-group  analysts  Is  deyeloped  by  applying  the 
Sta  transport  approximation  to  the  one-TSloctty.  one- 
dimensional.  time-Independent  Boltzmann  transport  aqua- 
tion.  Age-dlffuslon  theory  is  used  to  estimate  the  fast  effect 
correction.   The  critically  calCTilations  are  done  on  ttte 
IBM  7090  digital  computer,  and  results  are  compared  with 
results  from  a  multi-group  tranqiort  analysis  for  ■«'»»«i»i' 
reactor  configurations. 


AD-603  666  DIt.   20 

OTS  Prtces:  HC  $2.00/MF  $0.50 

Atomics  International,  Canoga  Park.  Calif. 
SUPERCONDUCTING  NUCLEAR  PARTICLE  DETECTOR. 
Trimoothly  rept.  no.  1,  25  Mar-25  Jun  64. 
by  D.  E.  Spiel  and  R.  W.  Boom.  25  Jun  64.  34p  AI-64-1S9 
Coatract  DAIS  03SAMC107A 

Unclassified  report 

Descriptors:  (*Radiation  measurement  systems.  Super- 
conductors), (^Superconductors,  Radiation  measuren»nt 
systems).  Alpha  particle  detectors.  Manufacturing  methoda. 
Films.  Tin.  Vi^nr  plating.  Cryogenics. 

The  period  was  devoted  mainly  to  the  design,  construction, 
procurement,  and  testing  of  the  equipment  necessary  to  tha 
task  performance.   Several  films,  however,  were  manufac- 
tured, characterized,  and  subjected  to  alpha  bombardment. 
IXuing  this  irradiation,  both  propagating  and,  more  sig- 
nificantly, nonpropagatlng  pulses  were  obaerved.   The  am- 
plitudes of  these  self-recovering  pulses  varied  from 
100  mlcro-v  to  300  mlcro-v,  nearly  an  order  of  magnitude 
larger  than  calculated.   The  pulse  widths  at  half  mawiminw 
were  20  ns,  the  limit  of  the  equipmeirt.   Critical  current  va 
temperature  data  for  several  fUma  are  ooaaistaat  with  the 
results  reported  by  othera.  (Author) 


AD-603  683  Dlv.   20.  21 

OTS  Prices:  HC  $4.00/MF  $1.00 

Air  Force  Inst,  of  Tech..  Wrtgtat-Patteraoa  AFB,  Ohio. 
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NUCLEAR  ANALYSIS  OF  GASEOUS  CORi  REACTORS 

USING  AN  APPROXIMATE  MULTI-QROU3  TRANSPORT 

THEORY  TECHNIQUE. 

Master's  thesis, 

by  Brian  a  Stephan.   Aug  64,  139p 

AFIT  QNE/Fliys/64  16 

UnoM«slfled  report 

Deaortptora:  (niuclear  reactors,  Analy«ta).  (*Resctor 
theory,  Gr^)hlte  moderated  reactors).  Nuclear  propul- 
sion, Mathematlos,  Neutron  flux.  Nuclear  scatterli^. 
Atiaorptton.  DUferentlal  equatlooa.  Uranism,  V*pon. 
Programming  (Computers),  Fission  prodKU,  Reactor 
cores.  Integral  aquatioos. 

The  raaults  of  a  one-group  tranaport  theortr  analysU. 
which  employs  a  technique  for  estimating  the  eplthermal 
fission  yields,  are  compared  to  a  recent,  more  rlgoro«a 
fourteen  group  transport  theory  analysts  of  a  gaseous 
core  reactor.   The  model  used  for  this  study  is  a  spheri- 
cal gaseous  core  reactor,  homogeneously  fueled  with 
U236  and  moderated  fay  graphite  at  4000K. 


AD-603  689  Dtr.   20.  14.  IT 

OTS  Prloea:  HC  $a.00/MF  $0.50 


Radiation  Effeota  tatormatlon  Center,  Colvmbua,  Ohio. 

MONTHLY  ACCESSION  LIST.   ABSTRACT  NO.  24527 

TO  24600.    PART  L 

Rapt,  for  1-31  JUl  64. 

10  Aug  64.  30p  RBIC-MAL-77 

Coaftraot  AF33  616  1124 

Unolsaatfled  report . 

Descriptors:    (*Radiation  damage.  Materials).  (*Blbll- 
ograpfaies.  Radiation  damage).  Abstracts,  Metals, 
Ceramic  materials.  Sldgle  crystals.  Organic  materials. 
Poljrmers,  Inorganic  oon^xjunds,  Electraoic  equipment. 
Circuits,  Transducers,  Semloooduotors.  Space  environ- 
mental conditions.  Nuclear  reactors,  Radiation  chemis- 
try, Radlatlan  measurement  systems.  Steel,  Copper 
alloys.  Ntdcel  alloys.  Reactor  materials.  Textiles. 
Guided  missile  components.  Solar  cells.  Programming 
(Computers),  Shielding.  ScleBtlflo  satellltas.  Semicon- 
ductors, Glass. 

A  bibliography  of  74  abstracts  Is  presented  canoeming 
the  effects  of  radiation  on  metallic,  ceramic,  polymeric, 
organic,  and  inorganic  materials;  electrohlc  materials, 
oompooents.  and  devices;  test  facilities;   space  environ- 
ment and  effects  on  materials;  anU  experimental  devices 
and  techniques. 


AD-60S  708 
OTS  Prices: 


DlT.   20.  8.  14. 17 
HC  $4.00/MF  $1.00 


Radiation  Effects  Information  Center.  Co)i|mbus.  Ohio. 

RADIATION-EFFECTS  STATE  OT  THE  ART,  1968- 

1964.  I 

Summary  rept.  no.  7. 

by  Donald  J.  Hamman,  Eugene  N.  Wyier.  Richard  K. 

Thatcher.  Walter  H.  Veasle,  Jr.,  and  Fred  R.  Sbobar. 

30  Jun  64,  146p  REIC-34 

Contracta  AF33  615  1124  and  AF33  667  10485, 

coatlnuatlon. 

Unotsaalfied  report 

I 
Deacriptora:  (*RadiatlOB  damage.  Ravteiw),  Bleo- 
tronlc  equipment,  Semloonkaotor  derioa*,  Plaatloa. 
Elastomera.  Lubricanto,  Surfaoe-aotlva  subatanoea. 
Flotstlflo,  Hydraulic  fluids.  Ceramic  mitorials.  Space 
eorironmental  coodltloaa,  Doalmatera,  Ifctals,  Alloys, 
BibUographlaa. 


.I^tala, 


Developments  In  the  field  ot  radiation  effMs  on  elec 


troofc  ooaapdaenft  Including  semlodnaiiclors,  polymeric 
materials,  hibrlcants.  flotation  fluids,  hydraulic  fluids, 
structural  metals  and  alloys,  ceramics,  space  radiatloo 
environment,  and  dosimetry  are  reviewed.   Programs 
currently  being  conducted  In  radiation  effects  are  briefly 
given  for  each  sectiOD  of  the  report.   (Author) 


Ai;>-603  709  DlT.   20 

OTS  Prices:  HC  $2.00/MF  $0.80 

RAND  Corp..  SanU  Monica,  Calif. 

THE  KOMPANEETS  MODEL  FOR  RADIO  EMBSION 

FROM  A  NUCLEAR  EXPLOSION. 

by  V.  Oainaky.  Aug  64,  2^  RM-4134 

Utoolaaalfiad  report 

Deaortptora:  (*Radlo  signals.  Nuclear  explosions), 
(*Nuolear  ax^doaions.  Electromagnetic  waves),  Comp- 
too  soattorlag.  Electric  fields.  Electron  density, 
Eleotrioal  oonduotanoe.  Ions,  Seoondary  emission, 
Numarical  analyaia. 

The  electromagnetic  alpul  from  a  nuclear  exploalon 
la  oomputad  ualng  the  same  method  as.  presented  by 
Kompaneets  (A.  S.  Kompaneets.  JETP.  35.  1538  (1958)). 
It  is  shown  that  some  of  Kon^ianeets'  approximations  are 
Incorrect  and  lead  to  the  wrong  shape  fbr  the  radiated 
signal.   His  work  neglects  the  important  first  half-cycle  ' 
at  the  slxnal  and  hence  predicts  an  initial  defection  in 
the  wroi^  direction.   A  more  correct  solution  is  pre- 
sented.  (Author) 


AD-603  770  Dlv.    20.  8 

OTS  Prices:  HC  $2.00/MF  $0.60 

Deway  (G.  C.)  Corp,,  New  Yortc. 

AN  EXPERIMENTAL  INVESHQATION  OF  THE 

EFFECTS  OF  RADIATION  OF  THE  PROPAGATION  OF 

ELECTROMAGNETIC  SIGNALS  IN  AIR. 

Quarterly  progreas  rept.  no.  3,  1  Jan-31  Mar  64. 

by  M.  N.  Hlrah  and  P.  N.  Eisner.   31  Mar  64,  2^ 

Dewey-R- 173-3 

Coatract  DA36  039AMC03278B 

UndassJfisd  report 

Daaoriptors:  (*RadUtion  damage.  Blactromagnetlo 
wavaa).  (^Electromagnetic  wavea.  Radiation  dnmaga). 
Mass  spectroaoopy,  Spdctrum  analyzers,  Opf  joal 
inatnimeots.  Vacuum  apparatus,  Photomult (pliers, 
SIgnal-to-nolse  ratio.  Ion  beams,  Ionic  cuixent. 
Nitrogen,  Oxygen,  Mixtures,  Gas  lonlxation,  Measuremant, 
Elaotroo  dsBSity,  Atmoaphare,  kmUstion.  Propagatian. 

The  report  begins  with  a  description  ot  several  changes 
made  in  the  optioal  spectrometer  system  and  vacuum 
chamber.  The  results  of  mass  apaotromatair  maaaure- 
menta  on  irradiated  gasea  are  included;  ot  partioular 
importance  Intbaae  reaults  Is  the  Idaottfication  a< 
04  (>)  as  the  dominant  poaitlTe  Ion  in  02  and  2-1, 
N2-02  mixturea  at  least  at  pressures  between  1  and  10 
Terr.  The  reaulta  at  electron  loas  rate  measurements 
in  N2-02  mixture  are  presented.  Some  atmoapharlc 
prooeases  are  mentioned. 


AD-603  830  DIt.   20.  15 

OTS  Prloea:  HC  $1.00/MF  $0.60 

RAND  Corp..  Santa  Monica,  CaUf. 

STOCHASTIC  (MONTE  CARLO)  ATTENUATION 

ANALYSIS. 

by  H.  Kahn.   ReT.  14  Jul  49.  2]p  P-88 

Unolaaaifled  report 
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This  is  an  •draoM  copy  at  an  arttde  written  for 
Niiclsoiiicfl. 

Deacrtptors;  (*Moote  Carlo  metbod.  Neutron  abeorptlon). 
(*StochajBtlc  processes.  Neutron  abeorptlon),  (*Neutron 
absorption.  Sampling),  Neutron  tranqwrt  theory.  Neutrons, 
Gamma  rays.  Absorption,  Shielding,  Probability.  Atten- 
uation. 

Applications  of  random  sampling  methods  to  neutron 
attenuation  problems  that  would  be  useful  to  engineers  and 
physicists  having  but  a  sU^  knowledge  of  statistics  are 
given.  The  discussion  concerns  the  a^jplication  of  random 
sampling  techniques  to  the  problem  of  neutron  and  gamma 
ray  attenuation  in  thick  shields.   In  such  an  analysis,  de- 
ductions about  the  behavior  of  a  large  number  of  neutrons 
are  made  from  a  study  of  comparatively  few.   The  technicpie 
is  quite  analogous  to  public  opinion  polling  of  a  small 
sample  to  get  information  concerning  the  population  of  the 
entire  country. 


AI>-603  878  Div.    20 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

GAMMA-RAY  TRANSMISSION, 

by  R.  Latter.   27  Apr  50.  Ufi  P-147 

Unclassified  report 

Descriptors:  (*Gamma  rays.  Wave  transmission). 
Integrals,  Integration,  Partial  differential  equations. 
Functions.  Shielding. 

An  approximate  equation  for  the  transmission  of  gamma 
rays  through  a  slab  of  finite  thickness  is  derived.   This 
equation  is  an  immediate  generalization  of  Bethe's  one- 
dimensional  equation.   While  Bethe's  e<^ation  Is  valid 
only  for  the  case  of  a  slab  in  which  the  abeorptlon 
coeBicient  of  the  gamma  rays  varies  monotonely  with 
energy,  the  equation  discussed  here  is  not  so  limited 
though  It  possesses  other  llmitatlona.   (Author) 


AD-603  883  Dlv.   20 

OTS  Prloea:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

SCATTERING  AND  ABSORPTION  OF  GAMMA  RAYS, 

by  M.  S.  Plesset  and  S.  T.  Cohen.   1  Jun  50, 

4^   P-1S7 

Unclassified  report 

Descriptors:  (*Gamma  rays.  Nuclear  scattering), 
(*Compton  scattering.  Gamma  rays),  Absorption, 
Photoelectric  effect.  Shielding,  Nuclear  energy. 
Nuclear  ( ross  sections.  Radiation  hazards.  Air.  Lead. 

A  formulation  is  presented  of  the  scattering  and 
absorption  of  gamma  rays  in  different  materials.  The 
range  of  gamma  ray  energies  considered  is  from  1  to  10 
m(c  squared).   Results  are  given  for  the  transmission  of 
gamma  rays  through  air  and  lead.   (Author) 


AD-603  928 
OTS  Prices: 


Dlv.   20.  8 
HC  13.00/MF  $0.75 


^ace  General  Corp.,  El  Monte,  Calif. 
DEVELOPMENT  OF  EQUIPMENT  TO  CONDUCT 
AREA  SURVEY  MEASUREMENTS  OF  THE  ELECTRO- 
BtAGNETIC  PULSES  FROM  NUCLEAR  EXPLOSIONS. 
Final  rept.  for  1  Jul  63-2  Apr  64, 
by  Kenneth  Schwartz.   2  Apr  64,  8^  SGC-406R-2 
Contract  DA49  146XZ236 
DASA  1499 

UnoUselfied  report 


Descriptors:   (*Nuclear  explosions.  Electromagnetic 
waves),  (^Electromagnetic  waves.  Radiation  measurement 
systems),  (*Radlatlon  measurement  systems.  Electronic 
equipment).  Measuring  devices  (Electrical  and  electronic). 
Magnetic  fields,  ElecMo  fields.  Circuits,  Amplifiers, 
Sisals,  Design,  Tests. 

Two  devices  were  designed  to  be  used  for  measuring 
the  peak  electric  or  magnetic  field  generated  by  an  atmos- 
pheric nuclear  explosion.    These  devices  are  low  cost, 
rugged,  battery  operated,  and  easily  deployable  instruments. 
One  of  the  instruments  makes  measurements  in  discrete 
steps.   As  presently  designed,  it  covers  a  dynamic  range 
of  48  db  id  six  db  steps.   The  second  device,  which  uses 
a  cathode  ray  tube  axA  photographic  film  to  provide  a  con- 
tinuous measurement  scale,  haa  a  dynamic  range  of  54  db. 


AD-604  018  Dlv.   20 

OTS  Prices:  HC  $4.00/MF  $1.00 

Princeton  Univ.,  N.  J. 

REGENERATION  OF  Kl  MESONS  AND  THE  Kl  -  KS 

BIASS  DIFFERENCE. 

Technical  rept.  no.  34, 

by  James  H.  Christenscm.   30  Jul  64,  143p 

Contract  Nonrl858  06 

UnolasBtfled  re|)ort 

Doctoral  thesis. 

Descriptors:   (*K  mesons.  Nuclear  reactions).  Strange 
particles,  Leptons,  Radioactive  decay.  Meson  bombard- 
ment, ^>ectrum  analyzers.  Radiation  measurement 
systems.  Meson  cross  sections.  Carbon,  Copper,  Iron, 
Tungsten,  Meson  scattering. 

The  regeneration  of  Kl  mesons  in  soUd  materials  was 
studied,  using  a  beam  of  K2  mesons.   A  pair  of  magnet- 
^ark  chamber  spectrometers  were  employed  te  momentum 
analyze  the  pions  from  the  Kl  decays.   Using  copper 
regenerators,  the  transmission  regeneration  is  found  to 
Indeed  be  coherent.   The  mass  difference  was  measured 
with  a  regenerator  consisting  of  two  pieces  of  copper, 
separated  by  a  gap  of  variable  width.    This  method  is 
independent  of  all  nuclear  parameters  and  yields  a  mass 
difference  of  .50  ^  .10.   Two  Independent  analyses  of  data 
taken  with  various  thicknesses  of  copper  as  regenerators, 
yield  mass  differences  consistent  with  the  gap  measure- 
ment.  Mass  differences  larger  than  1  are  strongly  rejected 
by  our  data.  The  forward  regeneration  cross,  section  for 
C,  Cu,  Fe,  and  W,  were  meastired  and  found  to  agree  with 
optical  model  calculations.   All  data  find  explanation  within 
the  framework  of  the  regeneration  theory.  (Author) 


AO-604  133  Dlv.    20 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 
SPONTANEOUS  FISSION  VERSUS  ALPHA-DECAY, 
by  Arnold  Kramlsh.   2  Jul  52.  5p   P-307 

Unclassified  report 

Deacriptors:   (*Fl88loa,  Decay  schemes),  (* Alpha 
decay.  Decay  schemes).  Radioactive  decqr.  Half  Ufa, 
Nuclei,  Neutrons. 

A  plot  of  the  ratio  of  spontaneous  fission  half-lives  to 
alpha  disintegration  half-lives  vs.  the  flssionabllity 
parameter  (Z  square/ A)  Indicates  that,  in  the  case  of  even- 
even  nuclei,  the  spontaneous  mode  of  decay  becomes  the 
more  predominant  as  Z  square/A  increases.   The  opposite 
appeara  to  be  true  for  odd-neutron  nucleidea.   The  effect 
of  Ow  odd  neutn»  may  be  such  as  to  favor  an  anomolously 
higher  frequency  for  a  highly  assymetric  configuration; 
Le.,  a  configuration  leading  to  alpha  decay. 
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AD-604  195  Div.   M 

OTS  Prices:  HC  $0.S0/MF  $0.50 


Naval  Research  Lab.,  Washington,  D.  C. 
REGULARITIES  IN  THERMAL  NEUTROIf  ABSORP- 
TION CROSS  SECTIONS. 
Interim  rept. 

by  S.  Podgor  and  L.  A.  Beadi.   21  Jul  64j ' 
RR002  06-41-6006 
NHL  6124  I 

Vteolassifled  report 


l«p 


Descriptors:  ('Thermal  neutroos,  Neutt-on  cross 
sections),  (*Neatron  cross  sections.  Neiitron  absorption). 
Odd-even  nuclei.  Even-even  nuclei.  Nuclear  forces, 
Tablss. 


J 

sectlotel 


Thermal  neutron  (dbsoiption  cross  sections  have 
generally  not  been  conaldered  to  show  much  systematles. 
However,  some  regularltiea  are  brought  out  which  may 
not  have  been  atated  before.   Each  stable  odd  Z(i)-even 
N(])  nucleus  has  a  higher  cross  section  than  the  corre- 
qnndlng  even  (Z(l)  -  l)-even  N(J)  nucleus,  with  very  few 
exceptions.   The  odd  Z  nuclei  sliow  a  prcnounced  cyclic 
variation  in  cross  section,  while  the  corresponding  even 
Z  nuclei  have  considerably  less  variation.   Justifications 
for  these  rules  are  presented  on  the  basis  of  the  existence 
of  a  pairing  force  in  the  nucleus.   Suggestions  are  given 
for  additional  cross  section  measurements  to  be  made. 
These  involve  the  determination  of  cross  sections  of 
stable,  as  well  as.  radioactive  nuclei,   (iluithor) 


NUCLEAR  PROPULSION  •  Division  21 


AD-604  287  Dlv.   20 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  SanU  Monlca.^allf. 

SOME  ECONOMIC  ASPECTS  OF  FISSIONABLE 

MATERIAL. 

by  Stephen  Enke.   25  Nov  53.  2^  P-462       Uaolasstfied  report 

De8cr4>tor8:  ('Radioactive  isotopes.  Economics), 
Uranium.  Plutonium,  Production,  Military  requirements. 
Optimization,  Military  strategy.  Linear  programming. 
Costs,  Management  engineering. 

The  determination  of  an  optimum  prograip  for  Qie 
prediction,  allocation,  and  use  of  fiaaionable  material 
Involves  a  number  of  economic  suboptimi  imtlons,  onoe 
Important  political  and  military  decision  have  been  made. 
The  economic  optimization  involves  other  suboptimizations 
in  turn,  one  for  the  AEC,  another  for  tlie  DOD,  and  con- 
ceivably for  individual  Services  and  campaigns.   Linear 
programming  provides  a  means  of  handling  a  numt>er  of 
these  small  optlmlzatiaas  and  the  institution  of  shadow 
prloea  permlta  a  decentralised  metbod  of  solution.   Despite 
ttie  secrecy  that  surrounds  it,  fissionable  material  is 
preeminently  an  ecooomlc  good,  and  economists  with  the 
necessary  clearances  should  be  enable  of  an  important 
contribution  to  national  defense.   (Autltor) 


21.  Nuclear  Propulsion 

No  Entries 
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Division  22  •  ORDNANCE 


22.  Ordnance 


AD-M3  540  DtT.   12.  9 

OTS  PtIom:  HC  $1.00/lf  F  $0.50 

Naval  OnhuDoe  Lab.,  White  Oak.  MdL 

CHAFMAN-JOUQUBT  PRESSURES  OF  SEVERAL  PURE 

AND  MIXED  EXPLOSIVES^ 

by  N.  L.  Colflban.  M  Jon  «4.  »4> 

NOL  TR64  58 

Unclaaaified  report ' 

Descriptors:  (*Exploeion  effects.  Explosive  materials). 
Explosions,  Pressure.  Shock  waves,  Propif(atica,  Water, 
Measurement.  High  speed  photography.  Equations  of  state. 
Entropy,  TNT,  PeotoUte,  RDX,  PETN,  TetryL 

The  Chapman-Jougoet  pressures  and  reactloa  product 
isentroplc  eiqmnents  of  fifteen  pure  and  mixed  explosives 
were  measured.   Smear  camera  shadowgraphs  were  made 
of  cylindrical  shock  waves  these  explosives  transmit  Into 
water.    From  these  measurements  and  the  water  shook 
Hugonlot,  the  co-ordinates  of  ttie  Intersection  point  were 
determined  In  the  pressure-velocity  plane  between  the 
water  shock  wave  and  the  rarefaction  wave  reflected  back 
into  the  detonation  products.   The  Isentrope  passing 
through  ttie  Chapman-Jouguet  pressure-volume  point  was 
obtained  assuming  the  products  obey  a  polytropic  equation 
of  state  (PVk  =  constant).   Chapman-Jouguet  pressures  of 
187.2  kllobars,  264.1  kllobars,  and  245.5  kllobars  respect- 
ively were  measured  for  cast  charges  of  TNT,  Composition 
B  and  pentollte.    Pressed  charges  of  RDX  at  1.63  g/cc, 
PETN  at  1.568  g/cc,  and  Tetryl  at  1.614  g/cc  gave 
detonation  pressures  of  283.7  kllobars,  239.9  kllobars,  and 
2^.4  kllobars  respectively.  (Author) 


AD-603  638  Dlv.    22 

OTS  Prices:  HC  fl.OO/MF  $0.50 

Naval  Ordnance  Lab..  White  Oak,  Md. 

THE  FIRING  CHARACTERISTICS  OF  THE  STANDARD 

ATLAS  ELECTRIC  MATCH. 

by  Malcolm  B.  Templentan.   9  Jun  64,  24p 

NOLTR63  62 

Unclassified  report 

Descriptors:    (*E]q>loelve8  initiators.  Electrical 
properties).  Fuze  functioning  elements.  Firing  mecha- 
nisms (Ammunition),  Sensitivity,  Voltage,  Electric 
currents.  Electromagnetic  pulses,  Firii^  circuits. 
Firing  tests  (Ordnance),  Ordnance. 

The  firing  sensitivity  of  both  M-lOO  and  M-200  Atlas 
electric  matches  is  determined  for  instances  when  the 
firing  signal  duration  is  in  the  range  1  to  6  mlUiseconds. 
Tests  were  conducted  by  supplying  either  a  constant 
voltage  or  constant  current  pulse  to  the  matoh.   The  results 
indicate  that  there  is  no  significant  difference  between 
these  matohes  or  between  lots  of  matches.    The  energy 
and  voltage  required  to  reliably  fire  these  matohes  within 
six  milliseconds  are  described  as  a  function  of  pulse 
duratiOD.  (Author) 


AD-603  656  Dlv.    22 

OTS  Prices:  HC  $3.00/1ifF  $0.75 

Naval  Ordnance  Lab.,  White  Oak.  lid. 

BEHAVIOR  OF  PLEXIGLAS  UNI»R  SHOCK  LOADING  BY 

A  TETRYL  DONOR. 

bgr  L  Jafle,  J.  Toscaoo,  and  D.  Price.  2  Jul  64,  91p 

NOLTR64  6« 

Unclassified  report 

Descriptors:  («Eiq>lo8lve  materials.  Sensitivity). 


(*Acryllc  resins,  E]q>losion  effects).  Explosives  Initiators. 
Tetryl,  Shock  waves.  Attenuators,  Plastics,  Loadli^ 
(Mechanics),  Stresses,  Photographic  analysis.  Propellants. 
Detonation. 

Details  of  the  disturbance  in  shock  loaded  Plexlglas  were 
observed  with  a  smear  camera  and  with  the  Jacobs  framing 
camera:  both  exploding  wire  and  diffuse  llgfatliv  were  used. 
Records  obtained  by  the  various  techniques  are  compared; 
it  is  found  that  several  techniques  should  be  used  to  obtain 
the  most  complete  information  about  the  observed  phenomena. 
Experiments  to  establish  pressure  as  a  function  of  distance 
in  a  5.08  x  5.08  x  12.7  cm  rectangular  parallelopiped  of 
Plexlglas,  shocked  by  a  tetryl  donor,  result  in  a  shock 
velocity  (or  pressure)  vs.  distance  curve,  within  experimen- 
tal precision,  the  same  as  that  for  a  Pleidglas  rod  of  5.08  cm 
diameter.   Shock  front  curvature  and  the  average  unloading 
rate  between  shock  and  break-up,  each  shows  a  discontinuity 
when  plotted  as  a  function  of  lei^  of  shock  path  through 
the  material.   The  point  of  discontinuity  is  at  2.54  cm,  the 
radius  of  the  shock  loaded  surface,  and  Is  attributed  to  the 
arrival  and  Intersectloo  of  the  lateral  rarefactions  at  the 
axis  of  the  block.  (Author) 


AD-603  711  Dlv.   22.  2S 

OTS  Prices:  HC  $1.00/MF  |0.60  y^ 

Sprtogfleld  Armory,  Mass. 

DYNAMIC  FORMULATION  OF  COEFFICIENT  OF  RES- 
TITUTION. 
Technical  rept., 

by  E.  H.  JakuhowsU.  7  Feb  64,  aOp 
SA  TIUO  2811 

Unclassified  report 

Descriptors:  (*Dtfrerentlal  equatiotM,  Prograomiiiv 
(Computers)),  (*Gun  compooente,  Motion),  Analog  com- 
puters. Gun  barrels,  Automatto  weapons.  Small  arms. 
Deformation,  springs.  Danq>ing,  Mathematical  models. 

The  pi^Mr  is  concerned  with  the  preparation  of  a  mathe- 
matical model  involving  collisions  between  two  bodies  and 
the  subsequent  analog  computer  program.    It  considers  a 
flctltl<Ms  damped  spring  as  a  coefricient  of  restitution  gen- 
erator'.  Formulae  are  derived  for  apriiy  stiffness  and  the 
viscous  damping  in  both  one  and  two  degrees,  of  freedom. 
(Author) 


AD-603  757  Dlv.   22.  10 

OTS  Prices:  HC  $1.00/MF  $0.50 

Bureau  of  Mines,  Pltteburgh,  Pa. 

SENSmVlTY  CHARACTERISTICS  OF  UQUID  EXPLOSIVE 

SYSTEMS. 

Progress  rept.  no.  10,  1  Apr-30  Jun  64. 

by  Frank  C.  Gibson,  Jbhn  Ribovlch,  and  J.  Edmund  Hay. 

Jul  64,  24p 

Contract  IPR19  64  8026WEP8 

Unclassified  report 

Descriptors:  (^Explosive  materials,  Sensitirity),  (•Det- 
onation waves.  Measurement),  Propellante,  Probes  (Elec- 
tromagnetic), Shock  waves.  Liquids,  Organic  solvente. 
Nitroglycerin,  Glycols,  Nitrates,  Trlacetin. 

Emphasis  was  placed  on  developli«  new  techniques  for 
continuously  following  the  development  of  both  high  vekxtty 
and  low  velocity  detooatioos.    Probes  were  devised  to  dis- 
tinguish between  inert  shocks  and  reaction  pressure  waves 
in  the  liquid.   A  shock  sensitivity  scale  for  comparii^ 
casting  solvente  was  established  with  the  nltroglyoerln- 
ethyleneglyool  dlnltrato   (NG-EODN)-triaoetln  (TA)  system. 
(Author) 
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AD-604  071  Dlv.   22.  18.  26 

OTS  Prices:  HC  $L00/MF  $0.60 

RAND  Corp.,  Santa  Monica.  Calif. 

THE  WHAT  AND  THE  HOW  ARE  BOTH  tiBBNTIAL  TO 

MUNITIONS  PRODUCTION, 

by  Dsvld  Noviok.  S  Mar  52.  8p  P-273 

iasslfle^  nport 


Unida 


Descriptors:   (•Munittoos  Industry.  Managenaeot 
engineering),  Management  plannlaff.  Ordoanoe,  Weapons, 
Produotloa.  Budgsto,  Mousy,  BoanomlM,  llaiMfaoturti« 


An  overview  of  U.  S.  manufaoturlng  indu#tries  iadioates 
that  the  firms  having  the  greatest  maauf Mturlng  know-how 
are  primarily  interested  in  non-war  goote  and  regard  their 
oooasiooal  entries  Into  tbe  production  of  munitions  as  a 
necessary  but  undesirahle  saorifioe  to  pttriotism.  The 
conclusion  is  drawn  tliat  In  ordar  to  get  wsapons  at  low 
cost  and  when  they  are  needed,  the  proAMtion  of  muntticns 
must  be  made  stable  eooogh  and  re^ieotahle  enough  to 
either  (a)  attract  those  who  now  have  the  know-bow  Into  the 
business  on  a  permaneoft  basis  or  (b)  create  a  new  oompetl- 
tive  industry  which  will  create  Ite  own  tape  of  know-how. 


ORDNANCE  •  Divisiofi  22 


AD-604  102  DIT.   22 

OTS  Prices:  HC  $0.75/MF  $0.50 

Harry  Dlamaad  Labs.,  Washington.  D.  C. 

A  PROCEDURE  FOR  DEVELOPMENTAL  DBOP- 

TESTDiO  SAFETY  AND  ARMDia  MECHANISMS  CCMI- 

TAININO  TIME-INTEGRATION  SYSTEMS, 

by  Arthur  Hausner.  25  Jun  64,  28p 

Projs.  DA1P523801AS00,  46300 

HDLTR12S9 

Unclasstfled  report 

This  rept.  was  previously  issued  as  HDL  R320  61  4, 
15  Feb  61. 

Descriptors:  (*Drop  tasting.  Fuses  (Ordnance)), 
(•Arming  devices,  Safety),  Acceleration.  In^Mct  shook. 

The  general  ordbance  developmental  drop-test  program 
is  discussed  with  an  aim  toward  estahllwhli^  a  procedure 
for  drop-testing  time-lntegratlaD  systems  In  safety  and 
arming  mechanisms;  An  attempt  is  made  to  Justify  use  at 
Impact,  madia  that  give  rise  to  ^iproximately  constant 
acceleration-time  characteristics  as  being  the  most 
practical  means  of  Insuring  safety  for  a  given  drop  belgbt 
and,  at  the  same  time,  of  providing  the  most  rdlahle 
Index  of  safety  that  can  be  experimentally  determined. 
An  exanq>le  of  how  the  procedure  is  used  is  also  described. 
(Author) 
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23.  Personnel  and  Training 


AD-603  569  Div.    23.  28,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Trainioc  RMearch  Lab..  UnlT.  of  IIIIdoIb.  Urbana. 

MODEL  THE  MASTER  TEACHER  OR  MASTER  THE 

TEACHING  MODEL. 

Technical  rept.  no.  3, 

by  Lawrence  M.  Stolurow.  Jul  64,  38p 

Contract  Noar3985  04 

Unclasstfled  report 

Research  on  Pre -Programed  Self -Instruction  and 
Self- Programed  Individualized  Education. 

Descriptors:  (*Education.  Models  (Simulations)),  Pro- 
gramming (Conputers),  Learning.  Decision  maUng. 
Motivation,  Aptitude  tests.  Achievement  tests. 

The  computer  program  used  to  make  a  decision  about 
the  contingencies  of  various  events  upon  the  different 
responses  of  individual  students  is  an  explicit  model  of 
teaching.   B  relates  data  about  individuals  such  as  test 
scores  and  performance  during  learning  to  each  of  the 
decisions  made  during  the  instruction  of  every  student. 
In  this  sense,  it  uses  the  results  of  the  study  of  individ- 
ual differences  and  those  of  the  learning  laboratory  to 
produce  a  testable  model  of  teaching.   Hopefully,  master- 
ing the  teaching  model  will  prove  to  be  more  useful  than 
previous  efforts  at  modeling  the  master  teacher. 
(Author) 


AD-603  577  Div.    23,  16.  28. 

OTS  Prices:  HC  $1.00/MF  |0.50 

Navy  Medical  Neuropsychiatric  Research  Unit, 

San  Diego,  Calif. 

THE  PRACTICAL  VALUE  OF  A  PSYCHIATRIC 

SCREENING  INTERVIEW  IN  PREDICTING  MILITARY 

INEFFECTIVENESS, 

by  John  A.  Plag.  Apr  64.  14p 

Task  MR005  12  2201 

NMNRU  64  7 

Unclassified  report 

Descriptors:  ('Personnel  management,  Psycbometrics), 
(*Naval  personnel,  Selection),  (*Medical  examination. 
Naval  personnel),  I^rformance  (Human),  Recruiting. 
Abnormal  psychology,  Ad]\istment  (Psychology),  Be- 
havior. Effectiveness,  Military  requirements.  Military 
medicine.  Psychiatry.  Measure  theory.  Classification. 

A  total  of  1903  subjects  who  enlisted  in  the  Naval  ser- 
vice in  1960  were  evaluated  two  years  later  and  five 
measures  of  their  military  effectiveness  were  compared 
with  clinical  predictions  made  at  .the  time  of  the  brief 
psychiatric  intake  interview.    Results  Indicate  that  while 
the  initial  clinical  Interview  has  low  but  statistically 
significant  predictive  vsdidity,  its  unique  significance  all 
but  vanishes  wlien  it  is  combined  with  the  variables  of 
age,  educational  achievement,  and  a  measure  of  intelli- 
gence.  Significant  variations  were  found  to  exist  in, the 
validity  of  clinical  Judgments  of  above-average  and  be- 
low-average effectiveness  depending  upon  the  criterion 
and  level  ot  adaptation  utilized.   No  consistent  differ- 
ences were  found  in  the  validity  of  initial  clinical  Judg- 
ments for  homogeneous  sub-groups  of  enlistees. 
These  results  indicate  that  the  Navy's  brief  psychiatric 
intake  interview,  as  currently  conducted,  is  of  little 
practical  value  In  prediction.   (Author) 
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Navy  Medical  Neuropsychiatric  Research  Unit, 

San  Diego,  Calif. 

THE  VALIDITY  OF  AGE,  EDUCATION,  AND  OCT 

SCORE  AS  PREDICTORS  OF  TVO-YEAR  ATTRITK* 

AMONG  NAVAL  ENLISTEES, 

by  John  A.  Plag  and  Lawrence  E.  Hardacre. 

Jun  64.  21p 

Task  MR005  12  2201 

NMNRU  64  15 

Unclassified  report 

Descriptors:    ('Personal  management,  Psycbometrics), 
(♦Naval  personnel,  Selection),  ('Medical  examination. 
Naval  personnel).  Aging  (Physiology),  Educaticm, 
Classification,  Performance  (Human),  Military  require- 
ments. Adjustment  (Psychology),  Effectiveness.  Re- 
cruiting. Intelligence  tests.  Measure  theory,  CJorreU- 
tiOD  techniques.  Statistical  analysis,  Behavior. 

The  relationships  of  the  predictor  variables  of  age, 
education,  and  OCT  score  and  the  criterion  of  two-year 
attrition  were  examined  for  a  group  of  1903  naval  enlist- 
ees.  Significant  deviations  from  linearity  were  noted 
in  the  relationship  of  age  and  the  attrition  criterion. 
Tables  showing  the  probability  of  two-year  service 
retention  were  constructed  from  weighted  combinations 
of  GCT  score  and  educational  achievement  for  each  of 
three  age  levels.  (Author) 
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Ritchie  and  Associates.  Inc..  Dayton,  Ohio. 

TIME  HISTORY  AS  AN  INFORMATION  SOURCE  FOR 

OPERATOR  CONTROL  OF  ORBITAL  RENDEZVOUS. 

Rept.  for  Jan-Mar  64, 

by  William  K.  McCoy.  Jr.  and  George  G.  Frost. 

Jun  64.  37p 

Contract  AF33  615  1089.  Projs.  9509  7184.  Task  718402 

AMRL  TDR64  55 

Unclassified  report 

Descriptors:    (*Operators  (Personnel),  Performance 
(Human)),  (*Rendezvous  trajectories.  Orbital  trajector- 
ies), Display  systems.  Job  analysis.  Velocity,  Control, 
Interceptor  spacecraft,  Interception,  Analog  computers, 
Time. 

A  study  of  operator  performance  in  an  orbital  rendezvous 
task  was  conducted  to  evaluate  a  display  of  the  orbit  plane 
(X-Y  Plane)  for  rendezvous  and  to  determine  the  effects 
cf  presenting  a  time  history  ot  the  rendezvous  as  an  aid 
to  the  operator.   The  system  dynamics  were  simulated  on 
an  analog  computer  and  an  X-Y  plotter  was  used  as  the 
display  system.   Total  velocity  Increment  expended  and 
frequency  and  magnitude  of  control  movements  were 
iised  as  performance  indices.   Range  and  range-rate 
less  than  10  ft  (3.05  meters)  and  .5  ft/sec  (.15  meters/ 
sec)  respectively  were  used  as  criteria  of  successful 
rendezvous.   Subjects  were  Instructed  to  use  the  two- 
impulse  orbital  transfer  technique.   Subjects  were 
able  to  rendezvous  successfully  both  with  and  without 
the  time  history  information,  thus  demonstrating  that 
the  orbit  plane  profile  display  was  satisfactory.   The 
addition  ot  time  history  information  resulted  in  signifi- 
cantly lower  velocity  increments  than  those  obtained 
without  the  time  history.   In  both  cases,  the  velocity 
increments  were  below  the  theoretical  minimum  for  a 
line-of-sight  rendezvous.   Analysis  of  the  stick  move- 
ment data  indicated  the  operator's  achieved  more  ef- 
ficient control  cf  orbital  path  with  the  time  history 
present.    (Author) 
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Michigan  Univ.,  Ann  Arbor. 

REPORT  OF  A  STUDY  TOUR  OF  EUROPEAN  INDUS- 
TRIAL THERAPY  PROGRAMS  WITH  SPECIAL  REFER- 
ENCE TO  THE  REHABILITATION  OF  OLpER  PEOPLE, 
by  Dorothy  H.  Cooim.  1964,  41p  j 

Unolassifted  report 

Supported  In  part  by  Office  of  Manpower,  Automation  and 
Training,  U.  S.  Department  of  Labor. 

Descriptors:  (Industrial  training.  Europe).  Instructors, 
Labor,  Menatal  disorders.  Aging  (Ptajrsiplogy),  USSR, 
Sweden,  Denmark,  Netherlands. 

A  report  is  given  of  a  study  tour  undertalnn  for  the  pur- 
poses of  assessing  industrial  therapy  programs,  especially 
as  applied  to  the  rehabilitation  of  mentally  ill  older  persons, 
and  sheltered  workshops  in  the  United  Kingdom,  Sweden, 
Denmark,  and  the  Netherlands,  and  of  determining  what,  if 
any,  specialized  training  is  available  to  prepare  persons  to 
work  in  the  positions  of  industrial  therapists.   The  obeerva- 
tions  were  made  in  the  fall  of  1963.  (Author) 
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Institute  of  Industrial  Relations.  Univ.  of  Oallfomla, 

Berkeley. 

RETRAINING  AND  LABOR  MARKET  ADJUSTMENT  IN 

WESTERN  EUROPE,  1 

by  Margaret  S.  Gordon.   Jul  64,  304p        | ' 

Unclsssified  report 

Report  submitted  to  Office  of  Manpower.  Automation, 
and  Training.  U.  S.  Department  cf  Labor. 


Descriptors:    (*Retralnlng,  Personnel  management). 
('Labor,  Retraining).  Transfer  of  training.  Education, 
Economics,  Government  (Foreign),  Western  Europe. 

Contents :  | 

Postwar  labor  market  development:   Retrwnii^  in  the 
first  postwar  decade,  1945-1955;   Retraining  in  tighter 
labor  markets,  1955-1964;   Older  workers,  younger 
workers,  and  other  special  groups;   Resulte  of  retrain- 
ing: 
Current  and  future  problems. 
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RAND  Corp.,  Santa  Monica,  Calif. 
A  FORMAL  THEORY  OF  THE  EMPLOYMENT 
RELATIONSHIP,  T 

by  Herbert  A.  Simon.   7  Dec  SO,   19p  P-i«4 

UnqUsslfied  report 

Descriptors:   (*Indu8trlal  relations,  Dedtsion  making), 
('Personnel  management.  Decision  theory).  Labor,  Leader- 
ship, Behavior,  Management  planning,  G«ane  theory. 
Set  theory.  Probability,  Models  (Simulations). 

A  model  was  constructed  that  Incorporates  rational 
grounds  for  the  choice  by  two  individuals  between  an 
employment  contract  and  a  contract  of  the  ordinary  kind 
(which  we  have  called  a  sales  contract).   By  a  generaliza- 
tion of  this  model  one  can  account  for  the  fact  that  in  an 
emplojrment  contract  certain  aspects  of  the  workers 's  be- 
havior are  stipulated  in  the  contract  terme,  certain  other 
aspects  are  placed  within  the  authority  of  the  employer, 
and  still  other  aq>ects  are  left  to  the  worker's  choice. 
Stnoe  Sfdministratlve  theory  was  interested  in  eiftlaining 
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behavior  within  the  frameworic  of  employment  relations, 
and  eoonomlc  theory  in  explaining  b^iavlor  within  the  area 
of  market  relations,  the  model  suggests  one  possible  way  of 
relatlag  these  two  bodies  of  theory.   The  most  serious 
limitations  of  the  model  lie  in  the  assumptions  of  rational 
utlllty-maximl  zing  behavior  incorporated  in  It.   (Author) 
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RAND  Corp.,  Santa  Monloa.  CaUf. 

RELIABILITY  OF  ESTIMATES  OF  UNFREE  LABOR  IN 

THE  USS^L, 

by  A.  D.  Redding.   2  Jan  52.   9p  P-260 

Unolasstfleil  report 

Descriptors:  .('Manpower  studies,  USSR),  ('Labor, 
USSR),  Economics,  Personnel,  Construction,  Industrial 
production,  SUtistical  analysis,  HellabUity,  Social 
sciences. 

The  official  USSR  Plan  for  1941  gives  output  data  both 
for  the  entire  economy  and  the  NKVD  (the  commissariat 
responsible  for  unfree  labor),  as  well  as  iiqnit  data  for 
free  laborers  only.   The  problem  is  to  estimate  from  this 
information  the  size  of  the  unfree  labor  force. 
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RAND  Corp.,  Santa  Monica,  Calif. 

TRENDS  AND  PROSPECTS  OF  THE  SOVIET 

POPULATION  AND  LABOR  FORCE, 

by  Warren  W.  Bason.   17  Dec  52,   102p  P-289,  rev. 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:   ('Population,  USSR),  ('Labor,  USSR), 
('Man  power  studies,  USSR),  Growth.  USSR.  Industrial 
production.  Social  sciences. 

This  paper  is  a  summary  e:q>osition  of  Soviet  population 
and  labor  force  development  under  the  five-year  plans, 
followed  by  an  examination  of  the  degree  to  which  future 
development  can  be  expected  to  adhere  to,  or  depart  from, 
past  trends.   The  population  trends  are  drawn  in  terms  of  tba 
total  number  of  persons,  their  distribution  by  age  and  sex. 
and  the  birth  and  death  rates.   The  growth  of  the  labor  force, 
set  against  the  growth  of  the  population,  is  analyzed  in  terms 
of  the  distribution  by  economic  sectors.   (Author) 
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RAND  Corp.,  Santa  Monica,  CaUf. 

EMPLOYMENT  AND  LABOR  PRODUCTIVITY  IN  USSR 

RAILROADS  1928-1950, 

by  A.  David  Redding.   15  Sep  52,  3Sp  P-327 

Unclassified  report 

Desor^rtors:   ('Railroads,  Maiqpower  studies),  Labor, 
Classification,  Traffic.  Growth,  Economics,  Time  studies. 
Transportation.  Trade  unions.  Statistical  analysis,  USSR. 
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Washington  Univ.,  St.  Louis,  Mo. 
THE  VALIDITY  OF  PEER  RATINGS  FROM  OCS  IN 
PREDICTING  OFFICER  PERFORB4ANCE:   A  FOLLOW-UP 
OF  THE  1955  NEWPORT  STUDY. 
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Technical  rept., 

by  E.  P.  Hollander.   May  64.  lOp 

Contract  Noiir816  U 


Unclassifled  report 


Deacrtptors:  (^Officer  peraoonel,  Selectton), 
(«Naval  personnel.  Leadership),  Attitudes,  Military 
training.  Performance  (Human),  Personality.  Group 
dynamics,  Sodometrlcs,  Mathematical  prediction. 
Correlation  techniques. 

The  follow-tq>  phase  of  a  atadf  of  peer  nominations 
begun  in  195S  at  the  Naval  Officer  Candidate  School  In 
Newport,  Rhode  Island  is  reported.  Oer  700  trainees. 
In  the  23  sections  comprising  an  entire  (X3S  class, 
completed  several  peer  nomination  forms  at  various 
stages  of  training.  One  form,  in  particular,  requiring 
nomination  for  success  as  a  future  Naval  Officer,  was 
administered  to  all  sections.   From  among  the  trainees 
In  the  original  study,  639  were  identifled  who  had  gone 
oa  to  duty  as  officers  for  a  period  averaging  three  years 
or  more.    Fitness  report  ratings  given  to  these  officers 
by  their  seniors  were  obtained  and  averaged  to  yield 
a  score  representing  the  performanoe  criterion.  This 
score  had  a  corrected  split-half  reliability  of  .90.  The 
validity  of  early  peer  nominations,  already  established 
for  performance  In  OCS,  was  found  to  be  substantial 
for  the  prediction  of  later  performance  as  an  officer. 
Validity  Is  maintained  even  after  statistical  control  for 
academic  performance  and  popularity  is  applied  by  the 
partialing  process.  It  is  therefore  recommended  that 
early  peer  nominations,  assessing  overall  performance 
as  an  officer,  be  routinely  utilized  early  In  training  as  a 
supplement  to  academic  and  other  evaluations.    (Author) 
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THE  SUPPLY  OF  FEMALE  LABOR  IN  WORLD  WAR  II, 
by  A.  W.  Marshall  and  J.  Hirshletfer.  Rev.  5  Feb  54, 
37p   P-420 

Unclassified  report 


Deacrtptors:  (*Labor,  Females),  (*Manpower  stutSas, 
United  SUtes),  Statistical  analysis.  Warfare.  Wages, 
Differential  equations.  Functions,  Data,  Mobilization. 
Mathematical  models.  Economics. 

The  problem  of  the  report  was  to  analyze  the  influence 
of  various  determinants  on  the  female  labor  force  In  the 
World  War  II  period,  and  in  particular  to  discover  whether 
the  supply  curve  of  (female)  labor  was  backward-sloping, 
as  some  analysts  had  maintained.    From  the  methodologicsl 
point  of  view,  the  most  Interesting  aspect  of  the  study  was 
the  attempt  to  take  explicit  account  of  the  auto-correlatlan 
of  the  error  terms  In  a  mult^le  regression  modeL 
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RAND  Corp.,  Santa  Monica,  Calif. 

A  NOTE  CONCERNING  THE  ORGANIZATION  OF  AN 

IBM  TYPE  701  INSTALLATION, 

by  John  D.  Madden.   7  Apr  54,  1^  P-505 

Unclassified  report 

Descriptors:   (*Programmers,  Personnel  Management), 
(^Computer  personnel,  Personnel  Management),  (*Job 
analysis.  Programming  (Computers)),  Compxiters, 
Programming  (Computers)),  Time  studies,  Classfficatlon, 
Correlation  techniques.  Cameras. 

A  brief  report  on  three  projects  in  the  RAND  Numerical 
Analysis  Department  is  presented.   The  first  Is  a  survey 
of  the  organizational  setups  used  at  various  IBM  Type  701 
installations.   The  results  give  an  insight  Into  the  philo- 
sophies Influencing  operation  of  each  of  eleven  computing 
groups.   The  second  is  the  development  and  validation  of  a 
test  which  will  help  to  distinguish  good  prospects  for 
computing  jobs  from  bad  ones.   The  last  is  the  installation 
of  a  camera  in  the  701  room  to  expedite  checking  of  machine 
programs.   It  is  felt  that  the  camera  will  allow  divorcing 
the  programmers  from  machine  operation  and  that  this 
will  effect  an  increased  efficiency  In  machine  utilization. 
(Author) 
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General  Electric  Co.,  Syracuse,  N.  Y. 
MATRIX  CONTROLLED  DISPLAY  DEVICE. 
Final  development  rept.  for  1  Jul  63-1  Aag  64. 
1  Aug  64.  96p 
Contract  NOfasr 89334,  Pro).  SR080301,  TIak  9475 

Untlassifled  report 

Descrtptors:  (nMspUy  systems.  Optical  imsflss), 
(*Optical  equlpmeitf,  Fbotographlc  recordinc  media). 
Thermoplastics,  Surfaces.  Deformation,  Oils.  PrisnM 
(Optics),  Ll^.  Modulation.  Circuits,  Collimators. 
Electrodes.  Resolution,  Brightness,  Feasibility  studias. 
Optics.  ^ 


II 


This  report  describes  the  results  of  a  prtigram  to 
develop  a  matrix  controlled  display  usii^  w-alr  surfaoa 
deformation  recording  and  TIRP  (Total  I^mal  Rafleotion 
Prism)  projection  techniques.   An  experiiaental  model 
proYicttiv  a  32  X  32  elemental  portion  of  tfae  large  screen 
display  was  constructed.   Surface  defomwble  media  of 
ttiermoplastlc  and  oU  were  Investigated.   Matrix  electrode 
fabrication  by  evaporation  and  etching  teohnlques  were 
established.   DUterent  electrode  spacii^  and  widths  were 
evaluated  to  determine  the  ceU  dimensiona  for  an  optimum 
display.  Several  thermoplastics  and  beat  devel(q>ment 
methods  were  Investigated  to  Insure  fast  update  times. 
The  program  has  shown  that  matrix  contijolled,  in-air 
thermofdastic  recording  with  TIRP  optio^  readout  naeets 


many  important  performance  goals  of  large  screen  dis- 
plays.  Among  these  are  reusability,  fast  update  time, 
long  time  image  storage,  high  display  resohiiion,  and  high 
brightness.   Lifetime  limits  have  yet  to  be  established,  and 
improved  matrix  fabrication  techniques  are  needed  to 
reduce  electtode  defects.    (Author) 
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WatervUet  Arsenal,  N.  Y. 

AN  EVALUATION  OF  <X)LOR  RADIOGRAPHY  FOR 

INDUSTRIAL  USE:    THE  RE-EXPOSURE  METHOD. 

Technical  rept. 

by  Carl  Blackman.    May  64,   29p 

WVT  0  6410 

Unclassified  report 

Descriptors:   (*Radlography,  Color  photography), 
(•Color  photography.  Radiography),  Radiographic  filnu. 
Color  films,  ^lality  control.  X-ray  pbotograpi^. 
Wedges,  Metals.  Pbotogr^>hic  materials.  Coats, 
Feasibility  studies. 

Althfwigh  no  color  film  is  specifically  manufactured  for 
radiographic  purposes,  attempts  have  been  made  to  pro- 
Aice  color  radiographs  by  modifyii^  the  producer's  sug- 
gested film  development  procedure.  Step  wedges  of 
aluminum,  steel,  zirconium,  and  uranium  were  radio- 
graphed  and  the  film  developU^  process  was  oxxltfied 
aooordlng  to  procedures  established  at  Argonne  National 
Laboratories.   The  results,  using  a  positive  and  a  nega- 
tive type  film,  and  a  detailed  record  of  the  procedures 
are  presented.   The  results  indicate  that  color  radio- 
grai^  are  difficult  to  produce,  and  the  process  time- 
consuming  and  expensive.   Areas  of  possible  future  in- 
vestigations are  suggested.    (Author) 
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Eicon  Lab.,  Inc..  Peabody,  Mass. 

INTERACTTON  OF  ELECTROMAGNETIC  WAVES  AND 

CLASSICAL  PLASMAS. 

Monthly  rept.  no.  11, 

by  Robert  Slegel.    15  May  64,  8p   ELI-R-5-64-1 

Contnct  AF33  657  11671 

Unclassified  report 

Descriptors:   (*Pla8ma  medium,  Electromagnetic  waves), 
(^Microwaves,  Plasma  physics),  Signals,  Propagation, 
Probes  (Electromagnetic),  Crossed  field  devices.  Kinetic 
theory.  Electrical  conductance. 

In  subsequent  works,  special  emphasis  was  given  to  the 
physical  Interpretation  of  the  mathematical  expressions, 
and  to  the  consequent  formulation  of  more  experimentally 
meaningful  equations.    Also,  a  generalization  of  the  theory 
to  the  presence  of  three  signals  was  made. 
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Westingbouse  Electric  Corp.,  Elmlra,  N.  Y. 

APPLICATION  OF  LIGHT  AND  IMAGE  INTENSIFl- 

CATTON. 

Monthly  technical  engineering  rept  no.  6,  1-31  Dec  63, 

by  Z.  Szepesl  and  W.  A.  Thornton.  13  Jaa  63,  7p 

Contract  N61339  1440 

Unclassified  report 

Descriptors:  (*Image  intensifiers  (Electronics),  Semi- 
conductor devices),  (•Semiconductor  devices,  Image 
Intensifiers  (Electronics)),  (*Light,  Intensity),  Semi- 
conducting films.  Thin  films  (Storage  devices).  Evapora- 
tion, Photoconductivity,  Cadmium  compounds,  Selenides, 
Powders,  Spectroscopy,  Sintering,  Mathematical 
programming,  Programming  (Computers). 

Formulas  were  derived  for  the  contrast  (gamma)  of  the 
image  Intenstfler  and  calctUated  on  the  computer.    Spectral 
analysis  of  high  purity  CdSe  powder  of  different  orl{^  was 
made.   Different  baking  schedules  for  doping  the  powder 
resulted  in  more  sensitive  and  more  homogeneous  layers. 
These  powders  gave  fairly  good  sensitivities  in  plastic 
embedment  too,  where  no  further  high  temperature  baking 
is  necessary.   Several  image  IntensUler  panels  were  built 
both  with  sintered  and  plastic  embedded  PC  layers.   Work 
was  started  on  the  constructing  of  the  high  resolution  image 
Intenslfler;  using  evaporated  EL  films.   Work  on  the 
preparation  of  evt^x) rated  EL  films  was  continued.   Iodine 
and  gallium  coactivators  were  used  beside  chlorine.    Neither 
brightness,  nor  efficiency  showed  and  dependence  on  the 
coactivators.   Life  testing  of  these  films  is  being  planned. 
(Author) 
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Rochester  Vniv.,  N.  Y. 

THEORETICAL  STUDIES  OF  THE  ELECTROMAGNETIC 

FIELD  IN  THE  FOCAL  REGION  OF  COHERENT  LIGHT 

BEAMS. 

Progress  rept.  no.  3,  1  Oct  63-31  Mar  64, 

by  Emil  WoU.  31  Mar  64,  7p 

Grant  DA  ARO  D31  124G325 

Unclassified  report 


Deecriptors:  (*Beams  (Electromagnetic),  Electro- 
magnetic fields),  (*Electromagnetlc  fields,  Beams 
(Electromagnetic)),  Lasers,  Theory,  Optical  e<fiipment. 
Electromagnetic  waves.  Diffraction,  Photons,  Density, 
Field  theory,  Quantum  mechanics.  Quantum  statistics. 
Dynamics,  Ugfat  transmission.  Optics,  Scientific  research. 

Research  covered  in  this  report  includes:   (a)  Electro- 
magnetic diffracti(Mi  in  the  focal  region  of  an  aplanatic 
(q>tical  system,   (b)  Fluctuations  of  light  beams,    (c)  Phase 
space  formulation  of  the  dynamics  of  canonical  variables. 
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Weidllnger  (Paul),  New  Yoifc. 

SOUND  RADIATION  FROM  SUBMERGED  CYLINDRICAL 

SHELLS  OF  FINITE  LENGTH. 

Technical  rq;>t.  no.  3. 

by  John  M.  McCormiok  and  Melvln  L.  Baron.  Jun  64,  57p 

Contract  Nonr3454  00,  ProJ.  NR064  464 

Unclassified  report 

Descr^rtors:  (♦Cylindrical  bodies,  Acoustics),  (•Acous- 
tics, Cylindrical  bodies),  Sound,  Elastic  shells.  Fluids, 
Hydrostatic  pressure.  Vibrations,  Viscosity,  Damping, 
Simultaneous  equations.  Integral  equations.  Fluid  mechan- 


The  paper  deals  with  the  case  of  the  axlsymmetrlcal 
(n=0)  forced  vibrations  of  a  thin  cylindrical  shell  of  finite 
length  submerged  in  an  acoustic  fluid.   Numerical  results 
are  given  for  several  structural  models  which  may  later 
be  utlllxed  to  obtain  test  results.   The  superposition  of  the 
pressure  fields  obtained  from  the  band  excitations  may  be 
used  to  evaluate  the  pressure  fields  in  the  fluid  which  are 
produced  by  harmonic  point  loadings  on  the  shell,  or  by 
loadings  over  small  finite  areas  of  the  structure.    Such  re- 
sults will  be  utillced  to  attempt  the  prediction  of  sound 
fields  for  a  series  of  tests  on  thin  elastic  cylindrical  shell 
models  of  finite  length. 


AD-603  533  Div.    25 

OTS  Prices:  HC  $5.00/MF  $1.00 

California  Inst,  of  Tech.,  Pasadena. 

EXPERIMENTAL  STUDY  OF  PLASMA  WAVE 

RESONANCES  IN  A  HOT  NONUNIFORM  PLASMA 

COLUMN. 

Technical  rept.  no.  22, 

by  John  C.  Nickel.  May  64,  168p 

Contract  Nonr220  50 

UacUssifled  report 

Descriptors:  (•Plasma  oscillations.  Resonance), 
Discharge  tubes.  Mercury,  Spectroscopy,  Magnetic  fields. 
Density,  Potential  theory.  Waveguides,  Electromagnetic 
pulses.  Moments. 

The  paper  presents  observations  of  both  dipole  and 
quadrupole  resonance  spectra  made  on  several  discbarge 
tubes  with  column  radii  ranging  from  0.30  to  0.87  cm.    For 
ttiese  measurements  the  value  column  radlus/Deby  length 
varies  from  about  1000  to  1000000,  and  the  best  fit  electron 
temperatures  are  found  to  be  of  the  order  of  3  ev.   The 
average  electron  densities  were  directly  measured  using  a 
cavity  perturbation  technique.    The  results  of  these  obser- 
vations were  found  to  be  in  good  agreement  with  the  theory 
based  upon  the  first  two  moments  of  Ote  correlationless 
Boltzmann  equation  in  conjunction  with  Parker's  electron 
density  profUe  for  a  low  density  positive  column.   The 
results  of  a  preliminary  Investigation  of  the  efiects  of  an 
axial,  static  magnetic  field  on  the  dipole  resonance  spec- 
trum are  also  presentedi.   These  results  Indicate  that  In  the 


124 


presenoe  of  an  axial  magnetic  field  not  only  does  the  lowest 
resonance  (approximately  predicted  by  the  cold  plasma 
theory)  tpUt,  but  the  next  higher  order  9««onanoe  alao 
■pllto.  (Author) 


AD-603  534 
OTS  Prices: 


my.   25 
HC  $6.00/MF  $1.00 


California  Inst,  of  Tech.,  Pasadena, 

THEORY  OF  PLASMA  WAVE  RESONAI^ES  IN  A  HOT 

NONUNIFORM  PLASMA. 

Tecdmloal  rept  no.  23, 

by  Jerald  V.  Parker.  Jun  64.  lS8p 

ContrMrt  Nooraao  M 

UnoUsBlfled  report 
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Descriptors:  (*Plasma  oscillations.  Resonance),  Theory, 
Electric  fields,  Radiofrequency,  Electrons,  Temperature, 
Density,  Magnetic  fields,  Polaricatlon,  Discharge  tubes. 
Mercury,  Tensor  analysis.  Boundary  iMmr,  Moments. 


tdary  Isyer, 
Bsonaot  moti 


The  work  is  concerned  with  the  resonaot  motion  esdiibited 
by  n  plasma  column  which  is  excited  by  an  oscillating  elec- 
tric field  transverse  to  the  column.   A  Ibeory  is  considered 
which  Includes  ttie  effects  of  electron  tektperature  and  of 
nonuniformitles  In  the  plasma  electron  density.   The  theory 
yields  a  fourth  order  differential  equaticw  which  is  integrated 
numerically  to  find  the  predicted  resonsat  frequencies.   It 
is  concluded  that  the  nonuniform  eleotrM  density  plays  a 
crucial  role  in  determining  ttie  resonant  frequencies.   The 
effect  of  an  axial  magnetic  field  upon  the  resonances  was 
investigated.   It  Is  shown  that  the  field  causes  each  reson- 
ance to  split  Into  a  rl^  and  left  circularly  polarized  reson- 
ance whose  frequencies  depend  on  the  field  strength.   These 
preliminary  calculattons  were  checked  with  experiment  and 
tliey  give  good  qualitative  agreement.   Possible  diagnostic 
uses  of  these  results  are  considered.  (Author) 
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National  Co.,  Inc.,  Maiden,  Mass. 

INVESTIGATION  OF  MULTIPLE  SPIN  FLIP  PROCESSES 
TO  PRODUCE  TRANSITIONS  AND  INVERSIONS  AT  ARBI- 
TRARY FREQUENCIES. 
Final  rept., 

by  George  W.  Myera.  16  Mar  64,  75p 
Contract  AF19  628  456,  ProJ.  4646,  Tutk  464601 

AFCRL  64  243  i 

UticlaBslfled  report 

Descriptore:  ('Masers,  Semiconductor  devices),  (•Semi- 
conductor devices,  Masere),  Electron  translttons.  Elec- 
trons, Nuclear  spins,  Nuclear  magnetie  resonance.  Re- 
laxation timer  Silicon,  Boron,  Phosphorus,  Spectrum 
analysere,  Mtorowaves,  Cavity  resonators.  Equations, 
Impurities.  1 1 

The  rate  equations  govening  the  operation  of  a  six-level 
maser  utilizing  cross  relaxations  l>etw««n  the  three  pairs  of 
spin  levels  in  phosphorous-boron  doped  silicon  are  derived. 
Excess  populations  are  obtained  under  the  assumptton  that 
the  longitudinal  relaxation  time  tor  electrons  In  boron  states 
is  much  shorter  than  that  for  electrons-  In  phosphorous 
states,  in  terms  of  a  cross  relaxation  time  tau  sub  x  and  the 
loi^tudinal  times  tau  sub  1.  Dependence  of  tau  sub  x  on 
ooocentrattons,  and  minima*  condltionB  for  Inveralon,  are 
established.   The  criteria  for  the  desiffi  and  operatton  of 
a  dual-nxtde  qiectrometer  to  be  used  (1)  to  measure 
tau  sub  X  and  (2)  as  a  maser,  are  estatUshed  in  terms  of 
microwave  parametera  and  spin  sjrstem-crjrstal  parameters. 
Estimates  of  the  operating  values  are  made  by  taking 
reasonable  values  for  the  parameters.   The  final  design  and 
operation  of  the  spectrometer  U  descitbed.  The  effecto  of 
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oavity  loadii^  are  estimated  in  terms  of  the  oavity  mode  ana 
crystal  lossiness,  and  are  conq>ared  to  the  experimental 
practice.  Sensitivity  of  the  spectrometer  and  experimen- 
tal re«utts  are  given.  (Author) 


AD-803  566 
OTS  Prices; 


DiT.   28 
HC  $2.00/MF  $0.50 


Uppnla  UnlT.  (Sweden). 

REDUCTION  OF  KRONECKER  PRODUCTS  OF  SPACE 

GROUP  REPRESENTATKMJ8  IN  THE  FRAME-WORK  OF 

LITTLE  GROUP  THEORY. 

Scientific  rept.  no.  11, 

by  L  V.  V.  Raghavacharyulu.  1  ^r  64,  28p 

Contnct  AF61  062  701. 

ARL64  183 

Unclassified  rqx>it 

Descriptors:  (•Crystal  lattices.  Field  theory), 
(•Symmetry  (Crystallography),  Field  theory).  Vector 
analysis.  Wave  functions.  Crystals,  Vibration,  Selection 
rules.  Matrix  algebra,  Sweden. 

A  general  method  for  the  reduction  of  the  representions 
of  space  groups  Is  discussed,  making  use  of  their  allow- 
able representations.   Given  any  representation  this 
method  depends  on  finding  some  appropriate  represen- 
tations of  suitable  graapa  of  wave  vectors  of  the  space 
group  which  are  then  decomposed  into  different  allowable 
representations  of  them.   As  the  irreducible  represen- 
tations of  the  space  groiq>  are  uniquely  defined  by  Ite 
allowable  representations,  by  this  procedure  the  coD4>lete 
reduction  of  the  given  representation  is  effected.   This 
method  Is  firat  applied,  for  orientation  to  the  analysis  of 
reality  condition  and  compatibility  relations  of  space 
groi9  irreducible  representations  and  the  symmetry 
modes  of  vibrations  of  crystals.  Then  It  is  extended  to 
the  reduction  of  the  Kronecker  products,  both  ordinary 
and  symmetric,  of  the  irreducible  representations  of 
space  groups.   As  the  final  reduction  Is  accomplished  with 
respect  to  the  groups  of  wave  vectors  this  method  fits  In 
the  frame  work  of  the  little  group  technique.   (Author) 
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SOME  RECENT  DEVELOPMENTS  IN  LINEAlf  VISCOE- 

LASTIC  STRESS  ANALYSIS. 

Rept.  no.  5, 

by  E.  H.  Lee.  Jun  64,  22p  SUDEM-160 

Contract  Nonr225  69  ,     _.^  ^  _^ 

Unclassified  report 

Descriptors:  (•Vlsooelasticlty,  Mathematical  analysis), 
(•Mathematical  analysis.  Stresses),  Plastics,  Polymers, 
Mechanical  properties.  Thermal  properties.  Linear  sys- 
tems, Boundary  value  problems.  Operators  (Mathematics). 

The  simple  viscoelastic  models  associated  with  the  names 
Maxwell,  Kelvin  and  'standard  linear  solid,'  and  generali- 
zations limited  to  model  representation  with  a  few  elements, 
or  equlvalentty  low  order  differential  operator  r^resenta- 
tions,  commonly  do  not  e]q>ress  real  material  behavior  sat- 
isfactorily.  Recent  work  In  the  United  States  In  linear  vlsoo- 
elastto  stress  analysis  has  emphasized  formulation  of  the 
theory  and  methods  of  so  lutton  for  general  linear  material 
behavior.   The  stnicture  of  the  theory  is  considered,  and  al- 
so approaches  to  various  types  of  boundary  value  proUems, 
including,  for  exaznple,  moving  boundaries  and  mixed  type 
boundary  condittons,  which  prevent  the  direct  use  of  trans- 
form methods.   Discusston  Is  also  Included  of  the  Influence 
of  temperature  variation  on  the  basis  of  thermo-rheologlcalJy 
simple  material  response.  (Author) 
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AD-603  565  DlT.    25 

OTS  Prices:  HC  ^.00/MF  |0.S0 

SUnford  Univ.,  Calif.  DIt.  of  Engineering  Mectunlos. 

SUPERPOSED  DEFORMATIONS  IN  NC»ILINEAR 

VBCOELASTICrrY. 

Kept.,  no.  4, 

by  E.  J.  Appleby  and  E.  H.  Lee.   Jun  64,   39p 

SUDEM-149 

Contract  Nonr32S  69 

Unclaaslfled  report 

Descrtptors:   (*Vl80oela8ticlty,  Tbeory),  Deformatloa, 
Nonlinear  systems,  Stresses,  Mathematical  analysis. 
Loading  (Mechanics),  Functions. 

A  short  review  Is  given  of  the  Oreen-Rlvlln  theory  of 
ncMilinear  materials  with  memory.   Small  vlscoelastlc 
deformation  following  instantaneous  finite  elastic  response 
is  analysed  by  linearization  of  the  added  vlscoelastlc  de- 
formation.  Incompressible,  initially  isotropic  materials 
are  considered.   Such  an  approach  can  simplify  the 
analysis  of  tiie  technologically  important  problem  of  stress 
analysis  following  sudden  loading,  which  does  not  fall  with- 
in tbe  scope  of  tiie  more  common  perturbation  about  a 
steady  or  equilibrium  strain  conflguratioii.   The  method  Is* 
aiq>lied  to  the  problem  of  simple  tension  of  a  nonlinear 
vlscoelastlc  rod.   It  is  then  shown  how  the  material 
behavior,  in  the  form  of  the  kernel  functions  of  the 
linearized  constitutive  equation,  may  be  determined  by  a 
series  of  two-step  simple  relaxation  tests.   (Author) 
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Brown  Univ.,  Providence.  R.  L  Dlv.  of  Applied 

Mathematics. 

THE  MECHANICS  OF  MATERIALS  WITH  STRUCTURE. 

Technical  rept.  no.  94, 

by  A.  E.  Green  and  R.  S.  Rlviln.  Jul  64,  18p 

Contract  Nonr562  10,  ProJ.  NR064  406 

Unclassified  report 

Descriptors:  (*Continuum  mechanics,  Deformatloa), 
Force  (Mechanics),  Field  theory.  Mechanical  properties. 
Tensor  analysis,  Vector  analysis.  Particles,  Energy, 
Elasticity,  Mathematical  analysis.  Materials,  Solids. 

It  is  the  object  of  the  paper  to  draw  attention  to  the 
manner  in  which  the  methods  of  classical  continuum 
mechanics  may  be  extended  to  render  them  applicable 
to  systems  and  situatlonB  which  heretofore  were  outside 
the  range  of  continuum  mechanics. 
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Aeronautical  Research  Inst,  of  Sweden,  Stoktaolnu 
SONIC-BOOM  WAVES  IN  STRONG  WINDS, 
by  Robert  F.  Dressier.   Oct  63.  23p   FFA-97 

Unclassified  report 

Descriptors:  (*Sonlc  boom  PropagatlOB),  Aooustlos, 
Atmoepbere  models.  Wind,  Atmospheric  temperatures. 
Equations,  Programming  (Computers),  Jet  plane  nidse, 
Sound  transmission.  Mathematical  prediction. 

Variable  atmospheric  conditions  at  winds  and  tempera- 
tures can  cause  a  wide  scatter  about  average  values  of 
sonic- boom  Intensities  at  ground  leveL   This  Is  analyzed 
quantitatively  for  a  common  atmospheric  model:  wind 
velocity  increasing  linearly  with  altitude,  constant  wind 
direction,  and  linear  temperature  variation  (the  Project 
Big  Boom  model).   Winds  introduce  non-lsobropy  and 
ccmvectlon  into  acoustic  propagation,  modifying  simple 


geometrical  acoustic  ttieory  so  that  rays  no  longer  remain 
orthogonal  to  wavefronts.   A  brief  survey  la  sketched  of 
generalized  geometrical  acoustics  derived  from  weak- 
shock  tbeory,  with  quadratic  wave-normal  suriaoes,  the 
generalized  Eiconal  equation,  and  assooUtad  six  Hamll- 
tonlan  equations  for  rays  and  wave  normals.   Previous 
sonic-boom  calculations  with  winds  have  not  used  this 
exact  formulation,  employing  instead  an  approximation, 
due  to  Raylelgh,  valid  for  small  ray  angles  and  smaU  wind 
velocities,  which  is  commonly  applied  to  atomic  blast 
calculations.   A  computer  program  was  developed  which 
solves  each  sonic-boom  propagation  pattern  for  arbitrary 
wind  and  temperature  dlstributloa  in  less  than  a  half- 
minute.   Results  on  the  PBB  model  for  five  wind  directloas 
show  that  the  variations  from  headwind  to  tailwlnd  a*e 
almost  5:1  for  energy  intensity,  and  2.2:1  for  overpres- 
sures.  Energy  intensity  absorbed  by  the  horizontal  sur- 
face, however,  remains  ooostant  for  this  modeL   A  sug- 
gestion is  therefore  made  that  the  ctistomary  reliance 
iqx>n  only  one  quantity  (overpressure  measurement)  is 
insufficient  for  proper  assessment  at  sonic-boom  nuisance 
and  damnge.   Present  results  differ  considerably  from 
prerious  results  on  the  same  model  which  used  the  Ray- 
lelgh approximation,  indicating  that  the  simplified  th.  arjr 
may  be  generally  inadequate  for  sonic-boom  predictions. 
(Author) 
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Owens-nUnols  Technical  Center,  Toledo,  Ohio. 

RESEARCH  IN  HIGH-TEMPERATURE  X-RAY 

DIFFRACTION  TECHNOLOGY. 

Final  rept.  for  1  Jul  60-31  Dec  63, 

by  S.  M.  Lang  and  E.  W.  Franklin.   May  64.   9^ 

Contract  AF33  616  7470.   Pro].  7022,  Task  702202 

ARL64  82 

Unclassified  report 

Descriptors:   (*Hlgb-temperature  research.  X-ray 
diffraction  analysis),  (*X-ray  diffraction  analysis,  Hi^ 
temperature  research).  Goniometers,  Induction  heating. 
Thermocouples,  Zirconium  compounds.  Dioxides, 
Platinum,  Beryllium  compounds.  Oxides,  CrystaUography, 
Hysteresis,  Mathematical  analysis. 

High  accuracy  (0.005  degree  2-theU)  and  high  precision 
(0.002  degree  2-tbeta)  for  x-ray  diffraction  measurements 
at  angles  from  less  than  zero  to  155-160  degrees  2-tbeta  at 
sample  temperatures  to  2600-2800C  in  oxidizing,  neutral, 
reducing,  or  evacuated  atmospheric  envtronmeots  are 
characteristics  of  a  high-temperature  x-ray  dlffractometer 
system  specifically  designed  for  research  studies.   Within 
the  noble-metal  thermocouple  temperature  range,  very 
n^id  thermal  equllltiritui  —  500C  intervals  in  less  than 
3  seconds  —  can  be  attained.   The  crystallometry  at 
zirconium  dioxide,  Zr02,  has  been  surveyed  in  the  range 
from  room  temperature  to  1750C  in  normal  air  atnKwphere 
at  ambient  pressure.   Topics  studied  in  some  detail  have 
been  (a)  the  hysteresis  of  the  moDOcUnlc-tetragonal 
ziroonla  transformation,  (b)  the  axial  thermal  expansion  of 
tetragonal  zirconia  to  1750C,  (c)  the  determination  at 
axial  expansion  data  for  platinum  and  beryllium  oxide  for 
use  as  sample  temperature  Indicators,  and  (d)  new  mathe- 
matical solutions  of  the  classical  d-value  equations  for 
lattice  constants  calculations.   It  has  been  shown  that 
significant  physical  properties  and  constants  can  be 
measured  for  Zr02  if  tbe  oxygen  stolctaiometry  is  estab- 
lished and  malntalBed  at  an  (unknown)  equilibrium,  or 
paeudo-equilibrium,  value.   (Autbor) 
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A  GBOMBTBIC  STUDY  OF  COHEBSNCB  |>ItOPBRTIBS 

OF  PARTIALLY  POLARIZED  ELECTROMAGNETIC 

RADIATION. 

Physical  Sciences  Research  Paper, 

by  E.  Folke  BoUnder.  Jun  64,  2G|> 

Pro].  5635 

AFCRL  64  460;  AFCRL  PSRPa4  . 

Unclassified  report 

Descriptors:  (*BleotromtgDettc  waves,  IPolarizatloo), 
(*Qeometry,  Optics),  Optical  properties.  Matrix 
algebra.  Mathematical  models,  Correls^km  techniques. 
Transformations  (Mathematics). 

The  well-known  analytic  theory  at  partlaAjr  polarized 
electromagnetic  waves  is  oomplemented  «rttb  a  geometric 
theory.  In  tbe  geometric  theory  tbe  oomftnents  of  tbe 
S  X  2  ooberenoe  matrix  at  a  partially  poli«ix«d  plane 
wave  and  tbe  Stokes  parameters  of  tbe  wave  are  treated 
In  two  four-dimeasional  spaces.    From  tae  first 
tour-dimensional  spwoe  a  three-dl  mensloaal  space  ie 
derived  which  constitutes  a  Polncare  model  of  three- 
dimensional  (non-Euclidean)  hyperbolic  qiaoe  having  a 
plane,  tbe  polarization  ratio  plane,  as  tbe  fundamental 
surface.   This  model  can  also  be  obtained  by  a 
generalization  to  three  dimensions  of  an  elementary 
Inversion  method  called  the  Isometric  Circle  Method  in 
tbe  polarization  ratio  plane.   A  cross  seotlon  through  tbe 
■eoood  four-dimensional  space,  which  is  a  Bdnkowskl 
model  at  Lorentz  space,  yields  the  Cayley<-Klein  model 
at  three-dimensional  hyperbolic  space  having  tbe  unit 
q>here.  in  optics  called  the  Polncare  sphere,  as 
fundamental  surface.   Invariant  properties  of  partially 
poUriied -waves  are  studied  by  means  of  the  (Afferent 
models.   So.  for  example,  transformatioiis  of  the  complex 
degree  of  correlation  mu  and  tbe  degree  at  polarization 
P  (defined  as  tbe  ratio  of  the  polarized  intensity  and  tbe 
total  Intensity)  are  studied  in  tbe  Polncare  and  Cayley- 
Kleln  models  by  means  of  simple  geomebrtc 
oonstructions  which  lucidly  show  tbe  rel^ttonshlps 
between  the  degree  of  correlation  and  tbb  degree  at 
polarization.   (Autbor) 
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FERRDIAONETIC  RESCWANCE  RELATIONS  FOR 

MACWETOCRYSTALLINE  ANBOTROPY{  I 

CRYSTALS. 

Special  rept.  (Master's  thesis), 

by  Hans  Roland  Zapp.   Apr  64,  10^ 

Pro].  5621 
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IteblaMlfled  report 

Deeci'lptere;  (*Ferrotnii;netic  materials.  Magnetic 
resooanoe),  (^Crystals,  Anieotropy),  Expiations, 
Symmetry  (Ciystailography),  Ferrites,  Gainet,  Yttrium 
compounds.  Iron  compounds,  Gelllum  cMspouada,  Indium 
compounds,  Tberoxx^rnamics.  1 1 

A  general  resonance  equation  which  dlrecily  relates 
the  resonance  frequency  to  tbe  static  applied  field  and 
internal  anisotropy  field  fbr  cubic  ferrlaagnets  was 
derived.   Tbe  equation  is  valid  for  an  infinite  number  of 
planes  which  contain  the   110  direction.  The  limitations 
and  difficulties  of  other  approaches  outlined  in  the 
literature  are  mentioned.   The  advantages  and  disadvan- 
tages of  the  derivation  contained  in  this  thesis  are 
explained.  Certain  interesting  features  of  tbe  resonance 
relationship  are  mentioned.   The  theoretical  calculations 
give  very  close  agreement  to  the  experiaiental 
observations  on  yttrium  Iron  garnet  (YI(^,  as  well  as 
gallium-  and  indium-substituted  YIO's.  Ilie  theoretical 
calculations,  however,  increasingly  deviate  from 
experimental  results  as  tbe  internal  anisotropy  fields 


Increase.  Tbe  validity  of  Wojtowlcz's  remarks 
concerning  tbe  inaccuracy,  incompleteness ,  and 
conftision  of  tbe  literature  is  investigated.   (Author) 
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Physical  sciences  research  paper  (Doctoral  thesis), 
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Unclassified  report 

Descriptors:   (*Lasers.  Oscillation).  Ruby.  Optical 
properties.  Resonators,  Mirrors,  High-speed 
photography. 

Intensity  variations  in  tbe  frequency  range  of  6  to  141  Mops 
were  detected  in  tbe  output  of  ruby  lasers.   Tbese  are 
interpreted  to  be  beats  between  sinvultaneously  occurring 
transverse  modes  with  the  same  axial  mode  number,  ratber 
than  beats  between  two  modes  in  regions  of  tbe  ruby  rod 
having  sligiitly  different  path  lengths.   Eridence  for  this 
interpretation  was  provided  primarily  by  two  experiments: 
(1)  tbe  beats  disappeared  when  the  ruby  laser  rod  was 
operated  with  small  mirrors,  and  (2)  streak  plwtographs 
of  a  narrow  strip  of  the  end  of  tbe  rod  always  showed  a 
phase  variation  across  tbe  rod  of  tbe  beat  frequency.   Ex- 
tensive measurements  of  a  ruby  rod  whose  path  length 
variations  were  approximately  lamboa/10  showed  that  tbe 
transverse  modes  and  beat  frequencies  were  characteristic 
of  a  nonconfocal  resonator  rather  than  a  plane-parallel 
resonator.   The  probability  of  observing  transverse  mode 
beats  increases  as  tbe  temperature  is  lowered  and  as  the 
pump  energy  is  increased.   It  is  possible  to  excite  only  one 
transverse  mode  per  axial  mode  number  at  room  ten^iera- 
ture  and  at  pump  energies  20%  over  threshold.   Thus  sin^^e 
frequency  operation  of  ruby  lasers  is  possible  If  axial  mode 
selection  is  used.  (Author) 


,  AD-603  600  Dlv.   25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Air  Force  Inst,  of  Tedi.,  Wright-Patterson  AFB,  Ohio. 
CALCULATION  OF  THE  RADIAL  EMISSION  CO- 
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Descriptors:   (*Plasma  media,  Bmisslvtty),  Iterative 
methods.  Polynomials.  Errors,  Numerical  analysis. 
Functions,  Programming  (Computers),  Temperature. 

An  iteration  nxetfaod  for  obtaining  the  spectral  emission 
coefficient  of  a  cylindrioalljr  symmetric,  optically  thick 
plasma  as  a  function  of  radius  from  the  equation  relating 
the  emission  coefficient  to  tbe  observed,  edge-on  intensity 
profile  of  the  plasma  was  developed.   The  method  is  valid 
for  a  wide  range  of  total  absorptivity  of  the  plasma 
(o  <  alpha  <  0.70).   The  method  requires  representing  tbe 
experimental  data  oy  polynomials,  and  the  solution  is  also 
In  the  form  of  a  polynomial.   Tbe  spectral  abeorption  . 
coetOclent  Is  also  determined,  and  the  radial  tenqierature 
profile  of  Qie  plasma  calculated  from  KlrcbhofPs  law. 
A  computer  program  was  written  to  perform  all  necessary 
numerical  calculations.   The  accuracy  of  the  method  is 
limited  by  the  accuracy  of  tbe  representation  of  tbe  e:q>eri- 
naental  data.  (Author) 
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MAGNETIC  FIELD. 

Master's  thesis, 
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Descriptors:  (*Plaama  media.  Charged  particleB), 
(*Charged  particles.  Magnetic  fields).  Magnetic  pinch. 
Injection.  Particle  trajectories,  Statistical  distributions. 
Statistical  functions.  Theory.  Probahility. 

The  theory  necessary  to  specify  a  distribution  function 
for  charged  particles  In  an  Inbomogeneous  magnetic  field 
was  developed.   A  transfer  function  is  used  to  define  the 
probability  that  parttcles  will  go  from  a  given  state  A  to  a 
state  B  in  a  characteristic  distance  traveled.   The  equations 
of  motion  for  the  particles  have  been  derived  In  order  to 
evaluate  the  moments  of  the  transfer  function.   The 
magnetic  field  due  to  two  specific  magnetic  traps  is 
calculated.   The  first  trap  is  formed  by  superimposing  a 
transverse  field,  due  to  a  number  of  Infinite  straight 
current  carrying  rods,  upon  a  uniform  axlally-symmetric 
field.   The  second  trap  is  of  the  same  form  but  of  finite 
length  with  axial  magnetic  mirrors  at  each  end  (loffe 
Bottle).   The  motion  of  the  charged  particles  in  the  infinite 
conductor  configriratlon  was  numerically  calculated.   In 
the  magnetic  trap,  there  seems  to  be  a  tendency  for  the 
particles  with  particular  injection  parameters  to  escape 
radially.   Othier  injection  parameters  tend  to  result  in  the 
containment  of  the  particles.  (Author) 
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Descriptors:  (*Cadmlum  conqiounds,  Fluoresceoce), 
(*Solid  solutions.  Cadmium  con^nunds),  Selenides, 
Sulfides,  Single  crystals.  X-ray  spectroscopy.  Crystal 
growth.  Semiconductors. 

The  homogeneity  of  cadmium  selenlde-cadmium  sulfide 
solid  solutions  was  investigated  by  the  x-ray  fluorescence 
method.   Both  'as  grown'  or  assumed  homogeneous  crystals 
and  purposely  manufactured  non-homogeneous  crystals 
were  used.    It  was  concluded  from  the  x-ray  fluorescence 
analysis  of  standards  that  any  results  witliin  3%  of  each 
other  were  due  to  statistical  variations,  but  results  with 
deviations  greater  than  3%  were  due  to  tlie  composition 
clunge  within  the  crystal.   The  homogeneity  of  four  assumed 
homogeneous  and  four  ncm-bomogeneous  crystals  was 
examined  by  scanning  the  crystals  with  stationary 
collimators  of  small  aperture.   The  assimied  homogeneous 
crystals  showed  results  within  3%  therefore  they  were 
considered  homogeneous,  but  the  purposely  manufactured  • 
non-homogeneous  crystals  were  found  to  be  truely  non- 
homogeneous.  (Autliori 
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Master's  thesis, 
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Descriptors:  (*Cadmlum  compounds.  Radiation 
damage),  (*Sutfides,  Radiation  damage),  (*Radiatloa 
damage.  Single  crystals).  Crystal  lattice  defects, 
Crystal  structure.  Electron  bombardment.  Physical 
properties,  Eleotroo  accelerators. 

The  relatlonsh^)  between  radiatloo  dunage  in  a  'thin' 
platelet,  high  purity,  single-crystal  cadmium  sulfide 
crystal  and  the  chtmge  in  the  physical  dimensions  of  the 
crystal  was  investigated.   The  sample  was  irradiated  in  a 
vacuum  at  77K  and  300K  by  a  150  keV  electron  beam  just 
atwve  the  beam  displacement  threshold  for  the  sulfur  atom 
of  115  keV.   The  shrinkage  and  Its  ultimate  saturation 
suggest  the  diffusion  of  sulfur  Interstitiala  from  the 
crystal  with  an  accompanying  accumulation  of  sulfur 
vacancies  In  the  lattice.   The  difference  In  the  residts 
at  77K  and  at  300K  indicate  an  annaniing  of  the  damage 
somewhere  between  the  two  temperatures.   (Author) 
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Descriptors:  (^Integral  equattons.  Numerical 
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(*Green's  function,  Difierential  equations).  Equations, 
Motion.  N-body  problem.  Electrons,  Perturbation 
theory.  Operators  (Mathematics),  Iterative  methods. 
Integration,  Atomic  structure.  Hydrogen,  Helium, 
Beryllium.  Atomic  orfoitals. 

The  numerical  solution  of  the  perturi)ed  harmooic 
oscillator  equation  and  the  Hartree-.Fock  equations  by 
use  of  Green's  Function  was  demonstrated  to  be  a 
powerful  method.   The  given  quantum  mechanical 
differential  equation  is  transformed  into  an  Integral 
equation  by  means  of  Green's  Function.   Even  if  the 
integral  equation  is  nonlinear  or  has  an  unsymmetric 
kernel,  or  both,  the  Integral  equation  is  easily  solved 
numerically  by  an  iterative  scheme.    When  the  integral 
equation  is  linear  and  has  a  synmietric  kernel,  the 
Integral  equation  may  be  solved  for  the  unknown 
eigenvalues  and  eigenfunctions  by  diagonalization  of  ttie 
kernel  by  the  method  of  Jacobi.   The  boundary  conditions 
of  the  physical  problem  are  built  into  the  Integral  equation 
by  the  Green's  Function,  and  need  not  be  forced  during 
the  iteration  scheme  as  in  the  method  of  Numeroy. 
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Master's  thesis, 
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(*Semlooiiductors,  Aooustlo  properties).  (*Plesoeleotric 
crystals,  Elaotrical  properties),  (*Cadmtum  compounds, 
Sulfldss),  Crystals,  IJthtum,  Sodium,  CVfstal  growth. 
Electrons,  Drift,  Hall  effect.  Gain.  Attestation. 
Measurenoent,  Cooduotlvlty,  Delay  liaas^  Pulse  amplifiers. 
Amplifiers.  j 

The  acoustic  aii4>lificatlaD,  drift  moUUty  vad  Hall  moUl- 
Ugr  were  measured  in  thirteen  cadmium  sulfide  crystals 
to  determine  the  effect  of  Impurities  on  tkese  properties. 
Ten  of  the  measured  crystals  were  grown  doped  with 
lithium,  sodium  or  a  combination  of  both  sodiimi  and 
lithium  and  three  crystals  were  grown  undoped.  The 
undoped  crystals  have  a  maximum  aooustle  gain  of 
about  70  db/cm,  a  Hall  mobility  of  170  sq  em/volt-sec 
and  a  drift  mobility  of  160  sq  cm/volt-see.  The  lithium 
doped  crystals  have  a  m«T<T«iim  gain  of  alsut  100  db/cm, 
a  Hall  mobility  of  300  sq  om/volt-sec  and  a  drift  mohUlty 
of  100  sq  cm/volt-sec.   The  sodium  dope4  crystals  have 
a  maximum  gain  of  3  db/cm,  a  Hall  mobility  100  sq  cm/ 
volt-sec  and  a  drift  mobility  of  50  sq  cm/volt-sec.   The 
sodium-plus-llthlum  doped  crystals  have  a  maximum  gain 
of  about  25  db/cm,  a  Hall  mobility  of  200  sq  cm/volt-sec 
and  a  drift  mobilify  of  150  sq  cnv'volt-sec.   The 
measurements  Indicate  that  impurities  in  %ba  crystal  can 
either  Increase  or  reduce  the  acoustic  amplification 
and  impurities  increase  electron  trapping  within  the 
crystal,  thus  reducing  the  drift  mobility.  (Author) 
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Descriptors:  (*Lasers.  Electronic  swltdhes),  (^Electric 
discharges.  Production),  (^Ionization,  Lasers),  Gas 
discharges.  Gas  ionization.  Electric  fields.  Photoelectric 
effect,  ^ace  charges,  Ionic  current.  Measurement, 
Electric  arcs.  Photons,  Beams  (Electromagnetic),  Sparks. 
Theory,  Rubgr. 


J. 

used  to] 


A  focused,  Q-q>olled  laser  beam  was  used  to  produce  an 
arc  in  a  sphere-sphere  electrical  gap  charged  to  within 
30-90%  of  self  breakdown.   The  time  response  of  the 
triggering  was  measured  as  a  funotloo  oft   laser  beam 
power,  0-80  megawatts;  fill  gas,  SF6,  N2,  Air;  gas  pressure, 
100-1400  mm  of  Hg;  electrode  spacing,  .4-1.5  cm;  gap 
electric  field,  10-100  KV/cm  and  focus  point  location. 
Short  delay  times  as  low  as  20  ns  were  measured  in  SF6  at 
atnoospberic  pressure.  Generally  delay  ttmes  varied 
inversely  with  the  electric  field,  gas  pressure  and  focus 
point  distance  from  the  anode  surface.   The  results  obtained 
were  considered  consistent  with  those  predicted  by  the 
streamer  theory  of  arc  formation.  (AutbcuO 
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Descriptprs:  (*Magnetic  fields,  Syntbesie),  Colls, 
Solenoids,  Magetism,  Theory,  Integral  fquattons.  Numeri- 
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The  synthesis  of  a  uniform  magnetic  field  along  the  axis 
of  a  system  of  coaxial  coils  and  solenoids  is  discussed. 
Both  ideal  (thin)  and  real  (thick)  sources  are  treated.   A 
field  of  specified  constant  inteostty  throughout  some  system 
length  is  synthesized  by  vazTlng  the  turn  density  on  solenoids 
and  the  position  of  Helmholti-ltkB  colls  subject  to  con- 
straints Imposed  by  access  sptoem.   Given  the  axial  field  to 
be  generated  and  the  Interval  which  is  to  be  accessible,  an 
integral  equation  is  derived  which  the  turn  density  must 
stttsty.  The  integral  equation  is  a  Fredfaolm  equation  of  the 
first  kind.   Analytic  solution  of  the  equation  by  standard 
techniques  fails.   Methods  of  numerical  solution  are  used  to 
obtain  the  turn  density.  The  resulting  computer  programs 
are  easily  adaptable  for  the  numerical  solution  of  any 
Fredholm  integral  equation  of  the  first  kind.  (Author) 
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STATISTICAL  DESCRIPTIONS  OF  FREE  BOSON  FIELOS, 
by  Dennis  HolUday.  Aug  64,  21p  RM-4103-PR 
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Descriptors:  <*Bosons,  Quantum  statistics),  (*Quantum 
statistics.  Bosons),  (*Beam8  (Electromagnetic),  Field 
theory),  (^Stochastic  processes.  Light),  Quantum 
mechanics.  Statistical  functions,  ProbataUlty,  Matrix 
algebra.  Functional  analysis. 

Two  new  methods  of  describing  statistical  light  beams  have 
recently  been  published.  Glauber  has  introduced  the  P- 
representation  of  boson  field  density  matrices,  and  Sudarshan 
has  developed  a  probability  functional  approach  which  is 
claimed  to  imply  an  equivalence  between  the  classical  and 
quantum  mechanical  descriptions  of  statistical  light  beams. 
This  note  demonstrates  that  using  conventicmal  stochastic 
process  methods  in  tlie  Heisenberg  picture  to  describe  a 
lig^t  beam  produced  by  a  statistical  ensemble  of  classical 
(c-number)  sources  Is  equivident  to  representing  the 
statistical  state  of  the  li^t  beam  by  a  density  matrix  having 
a  P-representaticm.  The  relation  between  the  classical  and 
quantum  statistical  descriptions  Implied  by  Sudarshan' s 
probability  functional  approach  is  shown  to  be  purely  formal 
and  without  physical  meaning.   Sudarshan' s  statement  that 
the  probability  functional  method  can  be  used  to  prove 
that  all  the  correlation  functions  of  the  beam  determine  its 
density  matrix  is  demonstrated  to  be  Incorrect.  (Author) 
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The  experimental  Investigation  of  two  nitrogen-oxygen 
mixtures  is  presented,  and  the  results  are  Interpreted  by 
the  critical  velocity  modeL   A  direct  comparison  of  the  cap- 
ture coefficients  calculated  from  this  model  is  made  with  the 
capture  coefficients  calculated  assuming  tltat  the  gases  be- 
have as  ideal  gases.  (Author) 
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Descriptors:  ('Lasers.  Ruby).  (*Ruby.  Lasers), 
('Absorption  spectrum.  Line  spectrum),  Microwaves, 
Resonance  absorption.  Atomic  energy  levels.  Crystal 
lattices.  Ions,  Field  theory.  Electric  fields.  Optical 
properties.  Chromium.  Aluminum  compounds.  Oxides, 
Crystals,  Magnetic  fields. 

A  quantitative  investigation  of  the  absorption  among  the 
Zeeman  components  of  the  R-and  B-llnes  was  undertaken. 
A  study  was  made  on  the  optical  detection  of  the  microwave 
resonances  in  the  ground  state.   These  experiments  have 
now  been  carried  out  and  are  reported  on  here.   The  effect 
of  an  applied  electric  field  on  the  R-llnes  was  measured. 
The  influence  of  an  electric  field  on  the  B-llnes  was 
observed  and  the  results  are  presented. 
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Descriptors:  (*Diodes  (Semiconductor),  Lasers), 
(•Lasers,  Arsenic  alloys),  (*Semiconductor  devices. 
Lasers),  Galliimi  alloys.  Manganese,  Zinc.  Diffusion. 
Electrical  impedance.  Models  (Simulations). 

A  new  method  for  fabricating  GaAs  laser  diodes  with 
P-P(o)-N  structure  was  developed.   The  t/ln-doped  P(o) 
regions  have  a  range  of  widths,  but  only  those  less  than  10 
microns  wide  have  lased.   Switching  into  the  laslng  state  was 
achieved  at  77K  in  the  P-P<<^-N  diodes,  and  they  also  switched 
from  a  low-current  to  a  hl^-current  state  at  room 
temperature.   A  theory  of  the  switching  speed  of  P-I-N 
diodes  whose  negative  resistance  arises  from  ll^t 
absorbed  in  the  high-resistance  re^on  was  given  for  the 
limiting  cases  of  lilgh  and  low  external  circuit  impedance. 
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Descriptors:  (♦Lasers,  infrared  radiation), 
(•Molecular  spectroscopy,  hydrogen),  (*Hydrogen, 
molecular  spectroscopy).  Atomic  energy  levels,  ' 
Distribution.  Molecular  electronics.  Infrared 
spectroscopy.  Vibration.  Excitation,  Signal-to-noise 
ratio.  Cathodes,  Quartz.  Cooling.  Deuterated  compounds. 

The  report  is  concerned  with  te<±niques  of  obtaining 
population  inversions  among  vibrational  energy  levels  of 


molecules,  wtth  a  view  to  urtag  cuoh  tnveraions  tor 
the  generation  of  ooliereat  infrared  light.   Tto  baaia 
for  obtaining  population  inversionB  is  tbe  Praaok-Condoa 
principle,  and  the  first  molecule  under  oonBlderatton,  to 
which  most  of  the  woric  so  far  has  been  devoted,  is  luilf- 
heavy  hydrogen  HD.   The  work  was  primarily  devoted 
to  hydrogen  spectroscopy.   The  development  at  a 
discharge  tube  is  described.   Results  of  spectroscopic 
work  in  the  infrtu«d  are  given.   Spectra  wtth  high 
signal-to-noise  ratio  and  resolution  were  recorded  in 
the  visible  in  order  to  determine  populstlan  distributions 
among  vibrational  levels  of  hydrogen  triplet  states.   Tbe 
distributions  inferred  from  these  measurements  are  far 
from  thermal  and  some  population  Inversions  are 
observed;  these  inversions  however  appsmr  smaller  than 
the  values  predicted  by  the  Franck-Condan  prixictple. 
The  expected  intensity  dlstributlan  at  the  HD-f  iitfrared 
spectrum  for  a  range  of  temperatures  was  evaluated  on 
a  oooiputer:  these  results  are  presented.   (Author) 
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We  regret  that  legibility  of  this  document  Is  In  part 
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Descriptors:  (*caow  discharges,  Spectrosoopy), 
(*Lasers.  Gases),  (^Mercury.  Lasers),  ('Zinc.  Lasers), 
Atomic  energy  levels.  Resonance.  Transport  properties, 
Quantum  mechanics^  Discharge  tubes.  Excitation, 
Oscillation.  Voltage.  Argon.  Phototubes,  Pressure, 
Gain.  Experimental  data.  Test  naethods.  Atomic 
spectroscopy.  Absorption  spectrum. 

An  electronic  S3rstem  was  constructed  for  scanning  the 
spectral  output  of  a  Jarrell  Ash  spectrograph.   This  was 
used  to  observe  the  spectrum  of  a  Hg-Zn  discharge  wiiich 
originated  from  a  heated  D.C.  j^ow  discharge  tube  in 
wliich  the  partial  pressures  of  Zn  and  Hg  could  be  varied 
independently.   Observations  of  the  spectra  indlostf  a 
resonant  energy  transfer  from  tbe  7(3)S  Sub  1  state  of 
Hg  to  the  4(3)D  Sub  1  state  of  Zn  at  high  voltages  across 
the  tube  (anode  to  cathode).   At  lower  voltages  the  7(3)S 
Sub  1  Hg  sUte  couples  to  the  4(1)D  Sub  2  state  of  Zn  and 
Indicates  that  a  population  inversion  might  be  achieved 
in  the  Zn  between  the  4(l)Deub2  and  4<l)PSubl  sUte. 
(Author) 
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Descriptors:  (*Magnetohydlrodynamics.  Energy 
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Plasma  medium.  Drops.  Condensation,  Electrical 
corona.  Nozzles.  Water  vapor.  Carbon  tetraofaknlde. 
Power  supplies.  Generators. 
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The  liiwifftlgiitliti  was  oonoerned  wtth  the  fllTeot 
conversion  of  fluid  dynamic  energy  into  aleotrical  energy. 
The  ol^ectives  were  to  experimentally  ohaerve  the  eCfeot 
i4)on  the  performanoe  at  the  process  wfaeti  colloids 
(condensation  droplets)  are  used  as  the  darge  carriers 
and  to  determine  theoretically  tbe  mobility  of  the  charged 
droplets.   Tests  were  made  using  water  and  carbon 
tetrachloride  vapors  and  three  Initial  pressures:  90 
psla,  180  psia.  and  270  psla.   Test  results  show  that  the 
current  and  power  outputs  cf  the  experimental  generator 
are  greatly  Increased  whan  colloids  rather  than  ions  are 
used  as  the  charge  carriers.  Observed  current  Increases 
are  about  a  factor  4  and  power  increases  about  one  order 
d  magnitude.  Better  results  were  obtaiaad  when  water 
vapor  was  used.   Carton  tetrachloride  viQor  proved  to  be 
very  effective  for  the  suppression  cf  the  corona  discharge 
process. 
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Descriptors:  (*Atomizatlon,  Electrostatics), 
(*Water,  Atomization),  (^Nitrogen,  Atomlzatlon), 
Liquids,  Liquefied  gases,  lonlsatlon,  Smfuric  acid. 
Sprays,  Electric  fields,  CM>lllary  tuJbes,  Vacuum  systems, 
Chaifed  particles.  Hypersonic  wind  tugaels.  Electric 
propulsion.  1 1 

Several  volatile  liquids  were  investigated  to  determine 
If  ttwy  could  be  atomized  electrically.   Liquids  studied 
Inchided  distilled  water,  ionically  dived  *irater  (H2S04  in 
HaO),  and  liquid  nitrogen.  The  liquids  wiare  forced  under 
pressure  through  smaU  metal  capillary  tubes  held  at  high 
positive  potentials  with  respect  to  a  nearly  ground  plate. 
Liquid  nitrogen  was  studied  at  atmix^)herlc  presaore  and 
In  vacuo;  water  was  investigated  only  in  tacvo.   Particles 
q>rayed  from  the  capillary  tubes  were  monitored  with 
charged  particle  detectors  to  measure  any  net  electrical 
charge.   Resulting  sprayed  particles  in  all  oases  had  net 
charge  insufficient  to  be  detected  above  Iwckground  noise. 
The  lack  of  charge  on  ttw  q>rayed  partloaes  can  be 
explained  by  analysis  of  Ote  key  times  required  for  ion 
separation  in  the  liquid,  versus  ttte  time  Ute  ions  spend  la 
tiie  electric  field  (a  study  of  liquid  velocity  versus  ion 
mobility).   Limitations  of  volatile  liquids  sprayed  at  near 
atmospheric  pressures  are  not  so  severet  under  certain 
conditiDns  the  liquids  examined  might  be  electrically 
sprayed  in  a  controlled  maimer.   (AutboM 


AD-fl03  68S  Dtv.   SS 

OTS  Prices:  HC  $3.00/MF  $0.50 


Air  Force  Inst,  of  Tech.,  Wright-Patterson  AFB,  Gbio. 

DETERMINATION  OF  THE  TEMPERATURE  PROFILE 

OP  AN  OPTICALLY  THICK  CYLDfiaaCfitjLY 

SYMMETRIC  LABORATORY  PLASMA. 

Master's  thesis, 

by  Paul  W.  Elder.   May  64,  52p 

APIT  OSP/l>hy8/64  3 

tJbolassifled  report 

OescrlplDrB:  (^Plasma  medium,  Tempsrature), 
(*8twctroscopy,  Plasnui  phjrslos),  Bmi4«ivit3r,  AlMOiptlon 
spectrum.  Thickness,  Optical  propertl^,  Tteory. 
Optical  equipment. 


PHYSICS  -  Divition  25 


symaMtrlc  cylindrical  laboratory  plasma  was 
experimentally  determined  using  a  spectroradiometric 
technique.  The  technique  involves  tbe  measurement  of  the 
ratio  of  the  spectral  radiant  emlttaoce  of  the  plasma  gas 
to  its  spectral  absorptivity  witlch,  according  to  KlrchhofTs 
law.  is  equal  to  the  spectral  radiant  omittance  of  a  black 
body  at  the  same  temperature  and  wavelength.   The 
method  does  not  depend  on  knowledge  of  be  transition 
probabilities  or  number  densities  of  Oie  gas  under  study, 
or  even  its  composition,  and  It  is  valid  whenever 
departures  from  local  thermal  equilibrium  In  tite  plasms 
iare  smalL   (Author) 
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TOROIDAL  SHELLS  UNDER  INTERNAL  PRESSURE  IN 

THE  TRANSITKMJ  RANGE. 

Technical  rept.  no.  19, 

by  John  N.  Rossettos  and  J.  Lyell  Sanders,  Jr.  Jun  64,  75p 
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Unclassified  report 

Descriptors:  (^Structural  shells,  Deformatloc),  Pres- 
sure, Membranes,  Nonlinear  Systems,  btegration. 
Differential  equations,  Numerical  analysis.  Functions. 

For  the  circular  toroidal  shell  under  internal  pressure, 
the  solution  of  tlie  linear  membrane  equations  does  not 
yield  continuous  displacements.  This  difficulty  can  be  re- 
solved by  the  use  of  either  linear  henriing  or  nonlinear 
membrane  theory  when  they  apply.   An  analytic  solution 
is  found  in  a  transition  range  irtiere  both  bending  and  non- 
linear membrane  action  must  be  considered  simultane' 
ously.   The  governing  equations  are  reduced  to  two  si- 
multaneous equations  each  containing  a  large  param- 
eter.  Methods  of  asymptotic  Integration  are  then  used, 
and  tbe  problem  is  finally  reduced  to  solving  four  sete 
of  two  simultaneous,  second  order,  linear  differential 
equations  whose  solution  dqtends  on  a  transition  param- 
eter.  These  equations  are  solved  numerically  for 
various  values  of  the  transition  parameter,  and  tlie  re- 
sulting functions  can  be  used  to  solve  tbe  problem  for 
practical  values  of  parameters  in  the  transition  range 
without  the  further  need  of  a  computer.  (Author) 
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THE  EFFECT  OF  A  RIVETED  STRINGER  ON  THE 

STRESS  IN  A  SHEET  WITH  A  CRACK  OR  A  CUTOUT. 
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Descriptors:  (^Structural  parte,  Stresses),  (*Riveted 
}ointa.  Stresses),  Sheets,  Beams  (Structural),  Loading 
(Mechanics),  Fracture  (Mechanics),  Tensile  properttes. 

The  report  is  concerned  with  a  theoretical  investigation 
Into  the  effect  of  a  rivet-attaclied  stringer  on  the  stress 
concentrations  in  a  thin  elastic  sheet  with  a  craok  or  a 
cutout.  The  sheet  and  stringer  are  loaded  (at  infini^ 
by  a  uniform  tensile  stress  paraUel  to  the  stringer. 
The  sheet  contains  a  finite  crack  perpendicular  to  the 
stringer.   The  effect  of  the  stringer  on  the  stress  con- 
centration due  to  a  circular  cutout  is  also  investigated. 
Tbe  problem  is  formulated  in  terms  of  an  infinite  set  of 
algebraic  equations  for  tba  unknown  rivet  loads  iHiicb 
are  truncated  and  then  solved  on  V>e  IBM  7094  digitsi 
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computer.   Tbe  results  are  used  to  calculate  the  effect 
of  tbe  stringer  on  tbe  strength  of  tbe  stress  concentra- 
tion at  tbe  crack  tip  and  also  at  tbe  edge  of  tbe  circu- 
lar cutout.  (Author) 
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Descriptors:  (•Transducers,  Calibration),  {*Acou8tic8, 
Transducers),  Sound,  Intensity,  Measurement.  Anecholc 
chambers.  Tanks  (Containers),  Experimental  data, 
Graphics. 

The  usefulness  of  direct  measurements  of  vector  intensity 
for  the  calibration  of  acoustic  transducers  has  been  studied 
by  laboratory  experiments  In  anecholc  and  reverberant 
chambers  and  by  analysis.    Determination  of  total  power 
output  is  feasible  by  intensity  measurements  In  the  near 
field  and  In  reverberant  spaces,  situations  where  pressure 
measurements  would  be  Inadequate  without  elaborate  cal- 
culation.  However,  the  directional  distribution  of  Intensity 
differs  from  the  desired  far-field,  free-space  directivity 
both  near  a  source  and  far  from  a  source  but  in  a  re- 
verberant space.   Analysis  shows  no  theoretical  way  to 
correct  for  these  differences.   In  some  limited  circum- 
stances, even  though  Intensity  measurements  do  not  yield 
the  exact  directivity  pattern,  the  differences  may  be 
acceptable.    (Author) 
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(*Fbotoengraving,  Integrated  circuits),  (*Integrated 
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Fliotographic  techniques. 

Within  tbe  limits  of  available  Information,  this  report 
describes  typical  photoengraving  techniques  used  in  sili- 
con integrated  device  technology.   The  various  types  of 
photoresists  and  photosensitive  coatings  are  described 
along  with  their  known  properties.   Step-by-step  proce- 
dures are  Included  for  the  use  of  these  resists.   A  gen- 
eral evaluation  of  tbe  photoengraving  process  and  its 
limits  is  included.  (Author) 
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Descriptors:  (^Semiconductor  devices,  Silicon),  (*SUi- 
con.  Impurities),  Boron,  Phosphorus,  Solubility,  Diffu- 
sion, Theory,  Single  crystals.  Vapor  plating.  Surfaces, 
PT^wratlon,  bidustrial  equipment. 

Both  tbe  theoretical  and  tbe  practical  aspects  of  impurity 
diffusion  in  silicon  are  discussed.   Pick's  second  law  is 
solved  for  a  number  of  boundary  conditions;  the  solutions 
obtained  are  compared  with  tbe  measured  data  and  shown 
to  be  valid  only  under  certain  experimental  conditions. 
Tbe  experimentally  determined  values  of  tbe  diffusion 
coefficients  of  28  impurities  in  silicon  are  listed.   Con- 
centration, both  of  background  impurity  and  diffusion 
impurity,  can  influence  the  value  of  tbe  diffusion  coef- 
ficient.  This  Influence  is  illustrated  by  data  from  boron 
and  phosphorus  diffusions.   Some  typical,  practical  dif- 
fusion systems  are  described,  emphasizing  tl>e  tech- 
niques of  open-tube  diffusion  of  boron  and  pbo^ttaorus. 
(Author) 
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Descriptors:  (*Quanaim  mechanics.  Mathematical 
models).  Particle  beams.  Measurement,  Theory, 
Operators  (Mathematics),  Field  theory.  Test  equip- 
ment, Israel. 

A  sin^tle  model  of  an  ensemble  of  quantum  systems  inter- 
acting with  a  classical  test  body  is  described,  tbe  test  body 
serving  to  measure  tbe  expectation  value  of  dynamical 
variable  of  tbe  quantum  systems.   An  expression  is  de- 
rived for  tbe  minimum  interaction  needed  to  perform  the 
measurement,  and  It  is  shown  that  an  interaction  which 
is  strong  enough  to  determine  an  expectation  value  will 
transform  a  pure-state  ensemble  into  a  mixture.    Tbe 
model  can  be  generalized  to  tbe  case  in  which  the  ex- 
pectation values  of  several  variables  are  measured. 
Finally,  the  test  body  Is  described  by  means  of  quan- 
tum mechanics  and  Its  most  probable  behavior  is 
found  to  be  that  corresponding  to  tbe  previous  dsMiicsl 
description.  (Author) 
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A  liquid  metal  is  assumed  In  wltich  the  unscreened  ele- 
tron-lon  interaction  Is  tbe  sum  of  spherically  symmetric 
potentials.   Using  an  exact  expresston  for  the  conductivity 
tensor  in  a  magnetic  field,  expressions  are  obtained  for 
the  Hall  constant  and  for  the  zero-magnetlc-fleld  fre- 
quency-dependent conductivity  tensor  In  the  form  of 
power  series  expanstons  in  the  potential.   Effects  due  to 
the  election  spin  are  ignored.   Calctilatioos  are  done  for 
Zn,  LI  and  Na  using  tbe  pseudopotentials  calculated  1>y 
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barrisoo.   For  Zn  It  Is  shown  that  the  senes  for  the 
oonduotlvlty  tensor  oonrerges  slowly  if  it  converges  at 
all.   It  is  concluded  that  the  small  pseudopotential 
approximation  is  not  convenient  for,  and  possibly  not 
valid  for,  dealing  with  electrical  transport  in  liquid 
metals.  (Author) 
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When  a  pulse  of  Intense  light  from  a  glant^pulse  laser 
passes  through  a  plasma,  a  very  smidl  fraction  of  tbe  light 
Is  scattered  out  of  the  beam  as  a  result  of  ('Thomson') 
scattering  by  free  electrons.   Under  sultAkle  conditions 
the  intensity  of  tbe  scattered  llgiit  Is  profortional  to  the 
density  of  free  electrons,  while  its  spectral  distribution 
is  related  to  the  velocity  distribution  of  tbe  free  electrons 
through  tbe  Doppler  formula.   Theoretical  considerations 
are  discussed.   An  apparatus  for  conducttag  scattering 
experiments  was  constructed.    Measurements  conducted 
at  various  times  in  the  development  of  an  afterglow 
plasma  indicate  Doppler  broadening  of  the  scattered 
light;  the  broadenli^  disappears  as  tbe  electrons  cool 
during  the  first  three  microseconds  of  tbe  afterglow. 
Measturements  of  electron  density  as  a  function  of  time 
were  made  In  tlte  afterglow.   Two  unexpected  laser- 
plasma  interactions  were  observed.   Tbe  first  Is  desig- 
nated as  'Induced  plasma  luminosity'  and  the  second  as 
'giant  scattering.'   Both  effects  appear  to  be  related  to 
the  presence  of  hydrocarbon  impurities  l0  the  gas. 
(Author) 
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Ibstltute  of  Tech.,  Univ.  of  Minnesota,  Minneapolis. 
STEADY-STATE  MOTIONS  OF  LARGE  ELASTIC 
BODIES.    PART  A:    DAMPING  IN  STEADY-STATE 
MOTIONS.    PART  B:   A  STEADY-STATE!  ANALOGUE 
TO  ST.  VENANT'S  PRINCIPLE.  , 

bjr  W.  H.  Warner  and  R.  Plunkett.  5  Aug  A4, 16p 
Contract  NObe86783 

Unclassified  report 

Descriptors:  (*ElaBtloity,  Theory),  (*Df»iplng, 
Mathematical  analysis).  Motion.  Vlbratton,  Mechanical 
waves,  Vlsooelastlclty,  Vlaooalty,  PartUt  differential 
equations.  Functions,  Integral  transform^.  Equations, 
Load  distribution.  Pressure,  Surface  pKc^ertles. 

This  report  oontalnstwo  parts.  The  first  summarizes 
■ome  results  from  tbe  mathematical  treatment  of  damping 
In  steady- state  motion.   It  is  shown  that  tbe  assumption 
of  the  complex  modulus  for  so-called  hysteretic  or  mate- 
rial damping  does  not  lead  to  any  results  not  implicit 
in  the  usual  mathematical  approach  to  linaar  elastic 
vibrations;  furttier,  viscous  or  vlscoelastic  behavior  for 
■teady-state  motion  leads  to  the  same  treitment.   An 
experimental  program  to  help  to  determine  the  proper 
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physical  hypothesis  is  suggested.   The  second  part  pre- 
sents a  tentative  approach  to  tbe  problem  of  establish- 
ing a  sort  of  dynamic  analogue,  at  least  for  steady- 
state  motions,  to  the  static  St.  Venant's  principle  of 
elasticity  theory.   The  difficulties  inherent  in  determl-> 
ning  the  pressure  distribution  between  an  indenter  and 
a  body  lead  one  to  want  some  way  of  finding  tbe  dis- 
tance at  which  details  of  the  distribution  are  no  longer 
important.   It  is  shown  that  total  force  and  moment 
characteristics  can  be  modeled  and  that  these  give 
the  primary  or  lowest-order  effects  far  from  the 
loaded  region.   An  estimation  of  the  remainder  efftet, 
other  than  its  order,  is  not  as  yet  available.   (Author) 
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Acoustics  Research  Lab.,  Harvard  Univ., 

Cambridge,  Mass. 

THE  DIFFRACTION  OF  LIGHT  BY  SOUND. 

Technical  memo.  no.  58, 

by  Stephen  P.  GUI.   Jun  64,  26^ 

Contract  Nonrl866  24,  Pro].  NR384  903 

Unclassified  report 

Descriptors:    (•Light.  Dlffracticm),  (•Diffraction, 
Light),  (•Sound,  Electromagnetic  wave  reflections). 
Electromagnetic  waves.  Acoustics,  Equations,  Quantum 
mechanics.  Mathematical  analysis. 

The  mathematical  theory  of  tbe  diffraction  of  electro- 
magnetic waves  by  acoustic  waves  is  fully  developed  from 
basic  physical  principles;  earlier  work  of  other  authors 
on  tbe  subject  is  incorporated  into  the  framework,  and  the 
analytical  development  of  tbe  theory  has  been  greatly 
extended.   The  viewpoints  of  both  quantum  mechanics  and 
classical  mechanics  have  been  synthesized  to  suggest 
analytical  insists  Into  the  problem.  (Author) 
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Rensselaer  Polytechnic  tost.,  Troy,  N.  Y. 
PHYSICAL  MODEL  OF  A  3-CONSTANT  ISOTROPIC 
ELASTIC  MATERL\L, 

by  W.  H.  Hoppmajm.  11  and  F.  O.  F.  Shahwan. 
-  Jun  64,  34p 
Contract  DA30  069AMC195R 

Unclassified  report 

Descriptors:  (•Elasticity,  Models  (Simulations)), 
Materials,  Theory,  Loading  (Mechanics),  Deformation, 
Laboratory  equipment. 

A  stu4y  is  presented  ot  fbe  statical  deformaticn  of  a 
model  of  a  supposed  3-constant  isotropic  elastic  material 
which  exhibits  the  phenomenon  of  couple  stresses.   A 
description  of  the  design  and  construction  of  the  physical 
model  is  given.   Tbe  related  theory  is  briefly  summa- 
rized and  used  in  order  to  determine  the  three  Independ- 
ent elastic  constants  which  characterize  the  model  of  tbe 
material.   Tbe  specific  constitutive  equations  are  pre- 
sented.  Experimental  results  are  given  for  the  model 
loaded  in  a  mode  which  may  be  called  pure  bending. 
(AuOior) 
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SEMICONDUCTOR  DEVICE  CONCEPTS. 
Scientific  rept.  no.  7, 
by  H.  H.  Woodbury,  M.  Avan,  F.  K.  Heumann,  and 
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R.  N.  HaU.   5  May  64,  67p 
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UndaBslfled  report 

Descriptors:  (^Semiconductor  devices,  Preparatkxi), 
Cadmium  compounds,  Tellurldee,  Sulfides,  Zinc 
compounds,  Selenldes,  Electrical  properties.  Heat 
treatment.  Electron  bombardment,  Impurities,  C(H>psr, 
Chlorine,  Aluminum,  Tracer  studies.  Crystal  lattice 
defects,  Optical  properties.  Single  crystals.  Gallium 
alloys.  Arsenic  alloys.  Crystal  growth.  Luminescence, 
Absoiptlon  spectrum. 

Studies  of  tlw  defect  cbemlstry  of  tbe  n-VI  compounds 
were  continued  (see  AD-433  975)  and  a  comparison  was 
made  of  the  electrical  behavior  of  CdTe,  CdS,  and  ZnSe 
following  either  thermal  firings  or  1.5  Mev  electron 
bombardment.   The  diffusion  of  Cu  Into  undoped  ZnS  as 
well  as  Cl-doped  and  Al-doped  ZnSe  was  investigated  by 
radiotracer  techniques.   Tbe  results  were  used  to  cor- 
relate tbe  electrical  and  optical  activity  of  some  defect 
centers  in  n-VI  compounds.   The  halogen  transport 
growth  of  GaAs(x)P(l-x)  crystals  continued.   Laser 
quality  material  is  being  produced,  but  tbe  ingots, 
while  relatively  homogeneous,  are  polycrystalline. 
Several  ingots  of  GaAs  and  GaAs(x)P(l-x)  were  made 
using  a  lower  furnace  temperature.   These  ingots 
have  large  single-crystal  regions  and  are  more  homo- 
geneously doped  than  previous  ones.    Exciton  and  re- 
lated luminescence  phenomena  tliat  occur  near  the 
band  edge  of  a  semiconductor  are  discussed  and  com- 
pared with  tlte  absorption  spectrum.   (Author) 
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AELia>LTRM69 
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Descrlptort:  (*Semlconductor8,  Ferrocenea), 
(*Ferrocene8,  Electrical  conductance),  Metalorganlc 
oompounds.  Single  crystals.  Crystal  growth.  Electrlo 
connectors.  Dielectric  properties,  Anlaotropjr, 
Thermoelectricity,  Models  (Simulatloos). 

The  report  describes  systematic  dark  ooaduotivlty 
measurements  on  a  moDomertc  organic  crystal.   Tbe 
material  chosen  is  ferrocene,  a  metallo-otganlc  com- 
pound, and  single  crystals  were  grown  from  solutions  or 
the  melt  by  tl>e  Brldgman  technique.   From  the  measure- 
ments performed,  including  four-probe  measurements, 
voltage  probing  between  contacts,  guard  ring  methods, 
and  long  time  observations,  it  can  definitely  be  estab- 
lished that  contact  efftets  and  dielectric  rriaxatlon  have 
a  minor  effect  on  the  resistance  of  tlie  sample,  provided 
sufficient  time  is  allowed  for  the  observation,  and  tliat 
a  true  dark  conductivity  and  activation  energy  can  be 
determined  wltliln  a  few  percent  accuracy.    Fxirthermore, 
a  slight  anisotropy  exists  for  tlie  different  crystal  direc- 
tions but  tlie  impurity  content  of  the  crystals  does  not 
significantly  Influence  the  conductivity,  indicating  an 
intrinsic  type  of  conduction  mechanism.   These  findings 
are  supported  by  thermoelectric  measurements  on 
these  materials  which  indicate  that  boles  are,  at  room 
temperature,  more  mobile  than  electrons.   The  impli- 
cations of  these  data  for  establishing  a  model  for  the 
dark  conductivity  are  discussed  and  recommendations 
made  for  furtlter  investigations.   (Author) 


AD-603  811 
OTS  Prices: 


Div.    25 
HC  $3.00/MF  $0.50 


AD-603  817 
OTS  Prices: 


Div.   25.2 
HC  $2.00/MF  $0.50 


RAND  Corp.,  Santa  Monica.  Calif.  , 

EFFECT  OF  CREEP  ON  COLUMN  DEFLECTION, 
by  T.  P.  Higgins,  Jr.  Rev.  26  Jun  51.  54p   P-51 

Unclassified  report 

Descriptors:  (♦Structural  parts.  Creep),  (*Creep, 
Structural  parts).  Beams  (Structural),  Aluminum,  De- 
flection, Buckling  (Mechanics),  Loading  (Mechanics), 
Compressive  properties.  Stresses,  Iterative  methods. 
Airframes. 

The  effect  of  creep  on  structural  elements  which  carry 
con[q)resslve  loads  must  be  known  in  order  that  mtnimimn 
weight  structures  may  be  designed  for  service  conditions 
which  are  a  combination  of  high  temperature  and  high 
worldng  stress.   A  simple  pin-ended  column  is  analyzed 
under  similar  condltloas  as  a  logical  basis  for  future 
understanding  of  integrated  structures.   The  creep  buck- 
ling problem  is  formulated  matliematically.    However, 
due  to  tbe  complexity  of  ti>e  problem,  an  interation 
method  is  presented  which  enables  one  to  calculate  the 
lateral  deflection  as  a  function  of  time.   Theoretical  cal- 
culations of  the  iteration  method  are  compared  with  tests 
on  75  ST  aluminum  columns  at  600F.    Design  curves  are 
proposed  wiiich  will  give  the  allowable  stress  of  the 
oolumn  as  a  function  of  tbe  slendemess  ratio  and  tlie 
life-time  of  the  column.   Different  design  curves  are  re- 
quired for  each  combination  of  material  and  operating 
temperatures.    (Autiior) 


Research  and  Advanced  Development  Div.,  AVCO  Corp., 

Wilmington,  Mass. 

THEORETICAL  STUDY  OF  THE  PROPAGATION  OF 

INFRASONIC  WAVES  IN  THE  ATMOSPHERE.    EXTENSIOH 

OF  THE  METHOD  OF  NORMAL  MODES  TO  WAVE 

PROPAGATION  IN  AN  ALMOST-STRATIFIED  MEDIUM. 

Scientific  rept.  no.  1, 

by  Allan  D.  Pierce.    31Jul  64.  40p   RAD-TR-46-23 

Contract  AF19  628  3891,  Pro).  7637,  Task  763702 

AFCRL  64  526 

Unclassified  report 

Descriptors:  (*Sound,  Propagation),  ("Wave 
»  transmission.  Atmosphere),  Frequency,  Waveguides, 
Sound  transmission.  Theory. 

A  theory  is  presented  which  permits  the  extension  of 
the  meUiod  of  normal  modes  to  guided  wave  propsgatioo 
in  a  medium  with  properties  varying  slowly  with 
horizontal  coordinates  in  addition  to  varying  with  tbe 
vertical  coordinate.    The  principal  assimiption  of  the 
neglect  of  coupling  between  normal  modes  is  Justified  as 
long  as  the.  horizontal  wave  numbers  of  different  uKXles 
are  not  too  closely  spaced.    R  is  predicted  that  different 
frequencies  in  different  modes  follow  different 
horizontal  paths.    A  ray  tracing  method  is  described  for 
computing  these  paths.   The  theory  is  then  applied  to  the 
study  of  tiie  dispersion  of  waves  from  an  eiqdoelve  source 
in  shallow  water  with  slowly  varying  depth.    (Author) 
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MEASUREMENTS  OF  TRUE  DARK  CONDUCTTVITIES 

IN  FERROCENE  CRYSTALS, 

by  Edward  Zehler  and  Claire  Loeooe.   May  64,   22p 
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NANOSECOND- PULSE  BREAKDOWN  STUDY  AT 

MICROWAVE  FREQUENCIES. 

Final  rept., 

by  C.  Buntschuh  and  M.  Gilden.   JU  64,  STp 
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Contract  AF30  602  2782,  Pro].  4506,  Task  450603 
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Ua^tasslfied  report 

Descriptors:  (*Pulse  oompresston,  ass,0Md>srgefl), 
(*PUsms  plqrslcs.  Gas  lonlutlon),  EledtHc  discharges, 
DIeleotric  properties,  X  band,  Radtofrettuency  pulses. 
Air,  NltragiBa,  Helium,  Freon,  Sulfur  oopipounds. 
Fluorides,  Vottage,  Pulse  generators. 

Microwave  breakdown  at  gsaee  wu  studied  under  sbort- 
iwlse  conditions.  An  experimental  ted>nl(|ue  wss  developed 
fbr  generstinf  and  measuring  high-power  10  nsnoaecond 
pulses  at  X-bsnd  frequencies.   Breakdowh  times  were  in 
the  range  of  2  to  10  nanoseconds  and  valuas  of  E/p 
extended  to  10,000  volts/cm-torr.   Normalized  breakdown 
curves  for  air,  nitrogen,  helium.  Freon  12,  SF  sub  6, 
Freon  C318  and  Freon  114  were  obtained  and  compared  to 
theoretical  estimates.   Tbe  agreement  wss  good.   Comparison 
of  these  results  with  published  breakdown  daU  obUlned 
with  nsiMWwoond  video  pulses  enabled  values  of  electron 
oollision  frequency  to  be  calculated  for  air,  helium  and 
nitrogen  at  Urge  values  at  E/p.    For  electron  attaohii^ 
gases  it  was  found  that  sonoe  mechanism  provided  Initial 
tonlsation  and  also  effected  the  breakdown  threshold. 
(Author) 
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OMahoma  Univ.  Research  Inst..  NormanJ 

AN  EXPERIMENTAL  STUDY  OF  INFRA-^RED 

SCATTERINQ  BY  CLOUDS  OF  PARTICLBS. 

toterlm  teohnloal  rept.  for  Jan  6S-Jsn  64. 

by  T.  J.  Love  and  R.  A.  Wbeaaler.   Jun  64,   219p 

Contract  AF33  657  88M,  ProJ.  7063.  Task  706303 

ARL64  109 

Unclassified  report 

Deeoriptors!  (*Inflrared  radiatlaa,  Scattsring), 
(*Aero«ols,  Infrared  rsdistion).  Aerosol  generators, 
Aluminum,  Powder  metals.  Particles,  Sphsres, 
Optical  equipment.  Optics,  Data.  Graphlos. 

This  report  describes  a  study  of  the  extl»ctlon  and 
scattering  of  infra-red  radiation  from  an  Mrosol  of  fine 
particles.  A  descrlpdon  is  given  of  the  ttvtbod  devel- 
oped for  generstion  of  a  uniform  optically  thin  cloud  of 
psrtloles.   Raynoids  aluminum  40XD  powder  was  used 
k>T  this  test,  Ths  optlosi  equipment  incl«dlng  j^o-bar 
■ouroe,  focusing  optics,  traversing  naechsiiism  snd 
Peridn  Elmer  model  98  monoohromstor  is  described. 
Tbe  ertlnotlon  coefficient  and  normsllzad  •cattarii^ 
ftmctlon  Is  reported  for  21  wave  lengths  «( incident 
radlatian.   (Author) 
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FURTHER  COMPARISONS  OF  ELASTICITY  AND  SHELL 

THEORY  SOLUTIONS. 

by  Jeronte  M.  Klosner  and  Howard  S. 
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Descriptors:  (*Struotursl  shells,  Theorn, 
(♦Elasticity,  Structural  shells),  (*8tiffeMd  oyHndprs, 
Elssticity),  Elastic  shells,  Cylladrioal  bodies.  Loading 
(Mechanics),  Deformation,  Stresses,  Equations. 

Tbs  problem  of  an  infinite  circular  cylindrical  shell 
subjected  to  periodically  spaced  axisymmstric  band  loads 
is  investigated  using  a  Reissner-Na^idl  higher-order  shell 
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theory.   The  generalized  eqidHbriimi  equations,  wbldi 
tnolode  the  effects  of  transverse  normal  stress  and 
transverse  shear  deformation,  were  t^jplied  to  the  specific 
problem  at  hand.   These  equilibrium  equations  were 
successfully  uncoupled,  and  an  expression  descrlbii^  the 
transverse  displacement  of  the  median  suriace  was 
obtained.   The  solution  of  this  expression  was  then  used 
to  calculate  the  stress  resultants,  stresses,  and 
displacements.   A  comparison  of  the  resulting  stresses 
and  dlsplaoements  with  the  exact  elasticity  solution  and 
soms  lower-order  shell  theory  solutions  of  the  sams 
problem  was  carried  out  for  ratios  of  Inner  to  outer  shell 
radius  equal  to  0.7.  0.8,  0.87,  0.9,  0.93,  and  for  a  ratio 
of  distance  between  band  loads  to  outer  shell  diameter 
equal  to  0.2.   Tbe  ratio  cf  band  width  to  dlstanoe  between 
band  loads  was  also  equal  to  0.2.   Tbe  Poisson's  ratio 
used  is  equal  to  0.3.   (Author) 
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Ballistic  Research  Labs.,  Aberdeen  Proving  Ground,  Md. 

TORSIONAL  VIBRATIONS  OF  A  HOLLOW  VBCOELASTIC 

CYLINDER, 

by  William  Goldberg.   Jun  64,  60p 

ProJ.  1A222901A211 

BRL  MR1570 

Unclassified  report 

Descriptors:  (*Cyltndrical  bodies.  Vibration), 
(*Viscoelasticity,  Mstbematlcal  Analysis),  Propellantr, 
Polyethylene  plastics.  Rods,  Mechanical  properties. 
Elasticity,  Shear  stress.  Models  (Simulatloos), 
Differential  equations.  Operators  (Mathematics). 

The  motion  of  a  hollow  vlscoelastlc  cylinder  wltii  outer 
cylindrical  suriace  fixed,  and  Inner  suriace  bonded  to  a 
mass  and  subjected  to  a  step  function  of  torque  Is 
analyzed.   The  method  used  Is  an  extension  of  the 
engineering  vibration  analysis  of  normal  modes  and 
normal  coordinates.   In  analogy  to  elastic  analysis, 
the  cliaracterlstic  numbers  associated  with  tlwse  modes 
depend  only  upon  the  boundary  conditions  and  not  on  the 
mechanical  properties  of  tbe  cylinder.   The 
characteristic  frequencies,  however,  do  depend  on  the 
material  properiles.   Numerical  calculations  were 
performed  on  the  BRLESC  digital  computer  using  two 
different  high-order  differential  operator  representations 
of  the  shear  modxilus  of  polylsobu^lene.   Tbe 
calculations  demonstrate  (1)  the  effect  of  different  model 
representations  of  tbe  shear  modulus;  and  (2)  the  effect 
of  the  attached  mass  on  the  transient  response  of  the 
cylinder.    (Author) 
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SINGLE  EDGE  CRACKS  IN  RECTANGULAR  TENSILE 

SHEET, 

by  Oscar  L.  Bowie  and  Donald  M.  Neal.  May  64,  17p 
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UnoIasBlfied  report 

Descriptors:  (*a>eets.  Tensile  properties). 
(♦Fracture  (Mechanics).  Sheets),  Elasticity,  Stresses, 
Complex  variables,  Int««rals,  Numerical  analysis. 
Functions,  Series,  Mspping  (Trsnsformstions), 
Rectangular  bodies.  . 

Tbs  stress  intensity  factors  for  single  edge  cracks  in 
rectangular  tensile  sheet  are  studied  by  using  a  complex 
variable  form  at  analysis.  The  results  for  deep  cracks 


135 


Division  25  -  PHYSICS 


sliow  •  conalderable  Increaoe  in  tbe  inteoslty  factors  aa 
compared  to  the  case  of  symmetric  edge  cracks.   Accurate 
numerical  values  of  the  stress  intensity  factors  for  the 
appropriate  range  of  parameters  are  included.   (Author) 


AD-603  862    .       DIv.   25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Polytechnic  Inst,  of  Brooidyn.  N.  Y. 

TRANSIENT  RESPONSE  OF  A  PERIODICALLY 

SUPPORTED  CYLINDRICAL  SHELL  IMMERSED  IN  A 

FLUID  MEDIUM, 

by  Harry  Herman  and  Jerome  M.  Klosner. 

Jul  64,  68p    PIBAL-690 
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Unclassified  report 

Descriptors:  (♦Stiffened  cylinders.  Pressure), 
(*Struct\iral  shells.  Cylindrical  bodies).  Fluids,  Sound, 
Steel,  Deflection.  Structural  properties,  Harmonic 
analysis,  Fourier  analysis.  Integral  transfornos.  Integral 

equations. 

The  dynamic  response  of  a  periodically  simply  supported. 
Infinitely  long,  circular  cylindrical  shell  to  a  pressure 
suddenly  applied  through  the  surrounding  acoustic  medium 
is  investigated.    The  Incident  particle  velocity  is  zero,  and 
the  pressure  Is  assumed  to  have  an  harmonic  spatial 
variation  parallel  to  the  shell  axis.    The  exact  solution  is 
obtained  by  use  of  a  Fourier  Integral  transform,  and  the 
resulting  inversion  Integral  is  evaluated  by  nimierical  and 
asymptotic  Integration.   Two  solutions  to  the  same 
problem  are  obtained  by  using  a  plane  and  cylindrical  wave 
approximation  for  the  radiated  field.   The  range  of  their 
applicability  is  investigated.    For  a  steel  shell  in  water. 
It  is  found  that  when  the  supporte  are  placed  three  shell 
diameters  apart,  the  use  of  the  cylindrical  wave  approxi- 
mation resulte  in  a  5%  luderestimation  of  the  maximum 
deflection,  while  when  the  supporte  are  placed  one-sixth 
of  a  shell  diameter  apart  the  approximations  are  invalid. 
(Author) 


AD-603  872  Dlv.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

New  Mexico  State  Univ..  University  Park. 
THE  EFFECTIVE  FIELD  IN  CRYSTALS  WITH 
OVERLAPPING  ATOMS, 
by  O.  Theimer  and  R.  Paul.    1964.   22p 

Unclassified  report 

Supported  in  part  by  the  Office  of  Naval  Research. 

Descriptors:   (*Crystal  lattices.  Polarization).  Atomic 
orbitals.  Electric  fields.  Refractive  index.  Symmetry 
(Crystallography).  Monoente.  Hydrogen.  Integral 
transforms.  Differential  equations. 


AD-603  897  Div.    25 

OTS  Prices:  HC  $S.OO/MF  $1.00 

Naval  Research  Lab.,  Washington,  D.  C. 
MEASUREMENTS  ON  FREE-FLOODED 
MAGNETOSTRICTIVE  RINGS. 
Interim  rept.. 

by  J.  Chervenak.    17  Mar  64,  167p 
NRL  MR1513 

Unclassified  report 

Descriptors:  (*XJnderwater  sound.  Transducers), 
(♦Transducers,  Magnetoetrictlve  elemente). 
(•Magnetostrictive  elemente.  Transducers).  Underwater 
sound  signals.  Rings.  Vibration,  Acoustic  impedance. 


Measurement,  Calibration. 

Magnetoetrictlve  ring  transducers  are  rugged  and 
relatively  insensitive  to  hydrostatic  pressure  when  used 
in  a  free-flooded  condition.   Therefore,  arrays  of  this 
type  df  transducer  are  Ideally  suited  for  deep 
siibmergence  applications  provided  acoustic  beam 
directionality  Is  not  required.   The  report  is  concerned 
with  measuremente  which  show  how  spacing  between 
free-flooded  coaxially  mounted  rings  in  a  line  array 
atfecte  acoustic  beam  patterns,  bandwidth,  and  efficiency. 
Information  on  Individual  rings  is  provided  as  an  aid  to 
a  better  understanding  of  some  measurenoente  made  on 
the  array.    (Author) 


AD-603  900  DlT.    25 

OTS  Prices:  HC  |0.75/B(F  $0.50 

Harry  Diamond  Labs.,  Washington.  D.  C. 

BifEASUREMENT  OF  NARROW  MAGNETIC  RESONANCE 

LINE  WIDTHS, 

by  Joseph  Nemarich.    10  Aug  64.  29p 

Pro]8.  1A010501A015.  36700 

HDL  TRia46 

Unclassified  report 

Descriptors:    (•Microwave  spectroecopy.  Errors). 
(♦Magnetic  resonance,  Spectrum  analyzers).  Cavity 
resonators.  Line  spectrum.  Magnetic  fields.  Ferrttes, 
Gamete.  Iron  compounds.  Yttrium  c<Hnpound8, 
Measurement. 

A  discussion  is  given  of  the  origin  of  various  errors  that 
may  occur  in  the  measurement  by  cavity  perturbation 
techniques  of  narrow  magnetic  resonance  linewidths.   It 
is  shown  that  the  absorption  by  a  spherical  magnetic  sample 
in  a  microwave  cavity  varies  as  sin  (2)  theta.  where  theta 
is  the  angle  between  the  static  and  microwave  magnetic 
fields.   A  method  of  choosing  the  optimum  cavity  parameters 
for  minimizing  measurement  errors  is  presented,  and  a 
proof  is  given  of  a  tuning  technique  that  has  been  used  to 
compensate  for  dispersion  of  the  cavity  resonance  during 
a  measurement.    A  detailed  description  is  presented  of  a 
magnetic  resonance  spectrometer  that  has  been  used  for 
the  accurate  measurement  of  magnetic  resonance  absorp- 
tions with  widely  varying  intensittes  and  very  narrow 
linewidths.  (Author) 


AD-603  901  Div.   2S 

OTS  Prices:  HC  $1.00/MF  $0.50 

Hariy  Diamond  Labs.,  Washington.  D.  C. 

PLASMA  WAVES, 

by  E.  L.  Resler.  Jr.  and  Fred  T.  Harris. 

30  Jun  64,   35p 

Pro].  39930 

HDL  TR1237 

Unclassified  report 

Descriptors:   (*PlaBma  physics.  Mechanical  waves). 
Plasma  oscillations.  Magnetic  fields.  Acoustics,  Damp- 
ing, Electromagnetic  waves,  Magnetohydrodynamlcs, 
Scattering,  Cerenkov  radiation.  Optical  phenomena, 
k>ns.  Fluid  mechanics.  Reviews.  Gas  ionization. 

The  macroscopic  theory  for  a  fully  ionized  gas  is  pre- 
smted.   A  common  treatment  is  given  covering  certain 
phenomena  of  current  interest.   The  equations  describli^ 
a  plasma  are  derived  and  are  shown  to  include  many  of 
the  phenomena  long  familiar  to  scientlste.   Among  the 
phenomena  treated  are:  sound  waves,  plasma  oscilla- 
tions, acoustical  damping,  magneto-ionic  theory, 
Friedrichs'  waves,  and  cold,  colllslonless  platm* 
(Author) 
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AD-603  924  Dlv.    26,  13 

OTS  Prices:  HC  $1.00/BfF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
TIME-DEPENDENT  STRESS-STRAIN  DISTRIBUTIONS, 
by  T.  P.  Higgins.  Jr.   18  Jun  51,  20p    P-218 

UacUssified  report 

Descriptors:  (♦Stresses,  Structural  paTtlj, 
(♦Strain  (Mechanics),  Creep),  (*Beams  (Structural), 
Mechanical  properties).  Time,  Elasticity,  Loading 
(Mechanics),  Deflection,  Deformation,  Buckling 
(Mechanics),  Equatioos. 

Using  date  which  can  be  obtained  from  conventional 
constant  stress  teste,  a  method  is  developed  to  determine 
the  amount  of  inelastic  strain  that  occurs  for  non-linear 
stress-time  variations.    The  method  is  applicable  to 
transient  and  steady  state  creep  and  enables  one  to 
determine  the  stress-strain  distributions  pfihen  they 
are  a  function  of  time.   (Author) 


AD-603  934  Div.   25 

OTS  Prices:  HC  $2.00  MF  $0.50 

Harry  Diamond  Labs.,  Washington  D.  C. 

THE  CONTRIBUTION  OF  THE  TWO-MAC|iON 

PROCESS  TO  MAGNETOSTATIC  MODE  RELAXATION, 

by  Joseph  Nemarich.  10  Aug  64,  33p 

Pro]s.  1A010S01A015,  36700 

HDL  TR  1245 

Unclassified  report 

Based  on  a  dissertation  submitted  to  the  Ijlttiv.  of 
Maryland  In  partial  fulfillment  of  the  reqiiijremento 
for  Ph.  D.  in  Physics. 

Descriptors:  (*Magnetic  resonance,  Magnetic  materials), 
(♦Itfagnetlc  materials.  Single  crystals),  Yltrlum.  Iron, 
Garnet.  Spheres.  Line  spectrum.  X  band.  Magnetic  fields. 
Measurement,  Suriace  properties.  Scattering.  Mathema- 
tical analysis.  Impurittos.  Rare  earths.  Helaxation  time. 
Dielectrics.  [ 

The  linewidths  of  the  magnetoetatic  modes  have  been 
measured  at  x-band  with  the  static  magnetic  field  aloi^ 
the  (111)  direction  in  several  highly  polished  spheres  of 
single-crystal  pure  yttrium  iron  garnet  (YKJ).    The  large 
variations  of  the  magetoetatlc  mode  linewidths  previously 
found  In  larger  linewldth  spheres  were  not  observed  In  hi^ly 
polished  YIG  spheres.    However,  there  Is  a  residual 
varlatlcMi  of  mode  linewidths  at  both  300K  and  4.2K,  the  var- 
iations being  somewhat  larger  at  4.2K.    It  was  found  that 
the  essential  features  of  the  variation  of  mode  linewidths  In 
a  highly  polished  YIG  sphere  can  be  explained  by  the  surface 
pit-scattering  theory  of  Sparks.  Loudon,  and  Kittel  when  the 
linewldth  predicted  by  this  theory  Is  multiplied  by  an  en- 
hancement factor  F  sub  nmr  to  Include  the  effect  of  the 
spatial  variation  of  magnetization  intensity  for  the  individual 
magnetoetatic  modes.   The  observed  spectrum  of  magneto- 
static  modes  in  a  YIG  sphere  at  4.2K  are  presented  and  com- 
pared with  the  theoretical  spectrum  for  modes  up  to  order 
n  -  6.   The  agreement  between  the  calctilat^d  and  observed 
spectrum  is  good  if  propagation  effecte  are  taken  into 
account. 


AD-603  935  Div.    25,  7,  17 

OTS  Prices:  HC  $2.00/MF  $0.50 


Atomics  International,  Canoga  Park,  Callf^ 
RESEARCH  ON  PROPERTIES  OF  HIGH  CtJRRENT, 
LOW  FREQUENCY  ELECTRODELESS  DISCHARGES. 
Annual  technical  summary  rept., 
.by  C.  A.  Guderjahn.    1964.  45p  AI-64-48 


Contract  AF49  638  1222,  Task  9752  01 
AFOSR  64  0999 

Unclassified  report 

Desor^jrtors:  (*Oas  discharges.  Vapors).  (*Alksli 
metals.  Gas  discharges),  (*Mercury.  Gas  discharges), 
(•Magnetohydrodynamlcs,  Gas  discharges).  Plasma 
physics.  Very  low  frequency.  Cesium,  Rubidium, 
Potassium.  Alternating  current.  Electrical  conduct- 
ance. Resistance  (Electrical).  Low  frequency.  Power 
supplies.  Discharge  tubes.  Density,  Pressure,  Ioniza- 
tion. Magnetic  field.  Electric  field.  Generators. 

Alternating  current,  low  pressure  electrodeless  dis- 
charges were  excited  in  cesium,  rubidium,  potassium, 
and  mercury  vapors  by  magnetic  induction.   In  each 
case  the  discharge  tube  was  a  torold  forming  the 
secondary  of  an  iron  core  transformer  whose  frequency 
range  was  1  to  40  kc.   The  resistivities  of  the  dis- 
charges were  measured  as  a  function  of  current  den- 
sity (1  to  30  amp/sq  cm)  and  pressure  (1  to  300  mi- 
crons).  The  discharges  were  diffusion  controlled  and 
stron^y  ionized  with  electron-charged  particle  inter- 
actions being  the  principal  contribution  to  resistivity. 
Resistivities  were  of  the  order  of  0.2  omega  cm. 
(Author) 


AD-603  936  Div.   25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Institute  of  Engineering  Research,  Univ.  of  California, 
Berkeley. 

ON  THE  DERIVATION  OF  DISCONTINUrrY  CONDI- 
TIONS IN  CONTINUUM  MEC  HANKS, 
by  A.  E.  Green  and  P;  M.  Naghdl.   Jul  64.    lip 
AM-64-11 
Contract  Nonr222  69.   Pro].  NR064  436 

Unclassified  report 

Descriptors:  (^Continuum  mechanics.  Mass  energy  re- 
lotlon),  (^Boundary  value  problems.  Continuum  mecha- 
nics). Equations,  Motion,  Invariance,  Momentum, 
Energy,  Inequalities,  Difierential  geometry. 

The  usual  discontinuity  conditions  at  a  surface  of  dis- 
continuity in  classical  contlnwim  mechsinics  are  derivec! 
from  an  equation  of  energy  and  the  use  of  invariance  con- 
dltlons  under  superposed  rigid  body  motions.   The  modi- 
fications required  when  director  and  dipolar  displacement 
fields  are  present  are  also  indicated.   (Author) 


AD-603  937  -Div.    25,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Wtolzmann  Inst.,  Hehovoth  (Israel). 

RESEARCH  ON  MEASUREMENT  OF  PRESSURE 

INDUCED  SHIFTS  OF  ABSORPTION  LINES  IN  THE 

INFRARED  SPECTRUM. 

Annual  simimary  rept.  no.  3,  1  Dec  62-31  Dec  63, 

by  J.  H.  Jaffe.   May  64,  7p 

Contract  AF61  052  388 

AFCRL  64  629 

Unclassified  report 

Descriptors:  ('Molecular  spectroscopy.  Pressure), 
(*bifrared  spectroscopy.  Line  spectrum).  Absorption 
spectrum,  Emlsslvlty,  Oscillation,  Hydrochloric  acid, 
Deutorated  compounds.  Hydrogen  compounds,  Chlorictos, 
Cyanides.  Cryogenics.  Solidified  gases.  Helium  group 
gases,  Israel. 

A  comparison  of  pressure  induced  shifts  in  infrared 
emission  and  in  absorption  spectra  revealed  no  differ- 
ences between  the  two  in  a  given  sjrstem.   It  was  found 
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that  wlien  HCl  la  perturbed  with  DCl  or  HF  (and  when 
HCN  la  perturbed  with  HCl),  every  other  line  In  a 
Tlbratlon- rotation  band  la  ahlfted  to  a  higher  frecpiency 
and  the  intairenli^  linea  are  shifted  to  lower  frequency. 
These  shift  oscillations  are  probably  due  to  near" 
resonant  dipole  Interactions  between  the  pairs.    Efforts 
were  begun  to  Investigate  weak  molecular  interactions 
by  iinhjiriritng  the  absorbing  molecule  In  a  solid  noble 
gas  matrix  at  liquid  He  temperatures. 


AD-603  939  Ettv.    26 

OrS  Prices:  HC  $2.00/MF  $0.50 

Institute  of  Engineering  Research,  UnlT.  of  CaUlorafa, 

Berkeley. 

SOME  REMARKS  ON  THE  LINEAR  THEORY  OF  SHELLS, 

by  A.  E.  Greoi  and  P.  M.  Nagbdi.   Apr  64.  30p 

AM-64-8 

Contract  Nonr222  «9.  Prol.  NR064  436 

Unclassified  report 

Descriptors:. ('Elastic  sheUs,  Theory),  Structural 
shells.  Elasticity,  Stresses,  Deformation,  Equations, 
Boundary  layer.  Numerical  analysis. 

The  method  of  asynqitotic  expansion  of  the  three- 
dimensional  equations  of  linear  elasticity  is  briefly  re- 
examined, slzi4>llfied  and  extended  to  dynamic  problems. 
Moreover,  via  a  new  derivation  of  the  bending  equations 
of  shells  (called  here  shell  equations),  the  results  of  two 
lines  of  attack  are  shown  to  be  related.   Other  aspects  of 
the  subject  dealt  with  include  the  reduction  of  shell  equa- 
tions to  the  sUnpler  basic  ingredients  resulting  from  the 
asymptotic  expressions,  a  procedure  for  the  solution  of 
static  problems  which  may  prove  useful  in  some  cases, 
and  a  discussion  of  boundary  layer  equations  and  edge 
effects. 


AD-603  948  Dlv.    35,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Olv..  Air  Force  Systems  Command. 

Wright-Patterson  AFB.  Qhlo. 

ALL  UNION  CONFERENCE  ON  THE  TECHNIQUE  OF 

INFRARED  RADIATION  AND  ITS  UTILIZATION  IN 

SCIENCE  AND  INDUSTRY  (NO.  1)  [BRNO.  NOV  6i]. 

by  V.  Koteaovec.    3  Aug  64.   lip 

FTD  TT64  211.  TT  64  71210 

Unclassified  report 

lAiedited  rough  draft  trans,  of  Jemna  Mechanlka  a 
Optika  (CaechoslovaUa)  1963.  v.  8.  no.  2,  Inside  covers. 

Descriptors:   (*&ifrared  radiation.  Scientific  research), 
(•Infrared  equipment.  Industrial  productipn).  Confer- 
ences, Infrared  research.  Czechoslovakia,  bifrared 
detectors.  Heating.  Optical  phenomena. 

A  general  report  of  the  conference  Includes:  Physics  of 
infrared  radiation;  Elements  of  Infrared  radiation; 
Applicance  technique;  Natural  sciences  and  medicine; 
and  Heating  with  infrared  radiation. 


AD-603  950  Dlv.   25 

OTS  Prices:  HC  |1.00/MF  $0.50 

AVCO-Everett  Research  Lab..  Everett,  Mass. 

THOMSON  SCATTERING  COMPUTATIONS  FOR 

LABORATORY  PLASMAS, 

by  Edward  T.  Gerry  and  Richard  M.  Patrick. 

Aug  64,  lOp   Avco  RR-187 

ContrKSt  AF49  638  1129 

Unclassified  ref»rt 


Descriptors:  (*Plasma  medium.  Scattering),  ](*Lasers, 
Scattering),  Spectroscopy.  Hydrogen,  tons.  Electrons, 
Optical  phenomena. 

The  note  presents  some  calculations  of  the  spectrum  of 
Thompson  scattering  of  a  laser  beam  from  typical  labora- 
tory idasmas.   These  calculatlcxis  are  niimerical  results 
based  on  ttksoretical  work  by  Salpeter.   The  results  show 
that  the  character  of  the  spectrum  depends  upon  the  ratio 
of  the  length  in  the  plasma  over  which  ths  scattered  spec- 
trum adds  coherently  to  the  Debye  length  aliriia.   For 
small  alpha,  Ue.  alfriui  <  0.1.  the  spectrum  is  simply  an 
electron  Doppler  broadened  spectnm.   For  medlvim 
alpha  (0.1  <  alpha  <  1  ).  the  spectrum  shows  Doppler 
broadening  due  to  both  the  ions  and  electrons,  and  for 
large  alpha  (  1  <  or  >  alpha)  there  are  peaks  in  the  scat- 
tered spectrum  dlsplaceid  from  the  primary  laser  fre- 
quency by  an  amount  approximately  equal  to  the  plasma 
frequency.   These  three  regfons  are  graphically  dis- 
played along  with  a  universal  numerical  scattering  oal- 
ctdation  for  a  hydrogen  plasma  with  equal  Ion  and 
electron  temperatures.    Further,  some  typical  cases 
are  calculated  for  hydrogen  plasmas  showing  the 
character  of  all  three  regions  of  alpha  and  the.  effect  of 
changing  scattering  angle.    (Author) 
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OTS  Prices; 
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AVCO-Everett  Research  Lab.,  Everett,  Mass. 

MHD  CHARACTERISTICS  AND  SHOCK  WAVES, 

by  A.  R.  KantrowiU  and  H.  E.  Petscbek.   Jul  64,  76p 

Avco  RR-185 

Contract  AF49  638  659,  Pro).  9752,  Task  37521 

Unclassified  report 

Descr4>tors:  (*Magnetohydrodynamios,  Theory), 
(•Shock  waves.  Theory),  Entropy,  Magnetic  fields. 
Shock  tubes.  Energy  conversion. 

A  review  of  the  theory  of  MHD  characteristics  and  shock 
waves  is  presented.   Primary  emphasis  is  placed  on  a 
physical  discussion  of  the  three  characteristic  modes 
and  the  ]ump  conditions  for  the  two  types  of  shock  waves 
which  can  exist.    Brief  discussions  of  shock  structure, 
applications  of  the  theory,  and  the  range  of  applicability 
.of  the  continuum  equations  are  also  given.   (Author) 


AD-603  967  Div.   25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Florence  Univ.  (Italy). 

LASER  CAVITIES  TERMINATED  BY  DIFFRACTION 

GRAHNGS. 

Technical  note  no.  1, 

hy  L.  Ronchl  and  A.  M.  Scheggl.   Mar  64,  3^ 

Contract  AF61  052  536 

AFCRL  64  355 

UBOlasstflsd  report 

Descriptors:  (^Lasers,  Cavity  resonators),  (•Diffrac- 
tion gratings.  Lasers),  Mirrors,  Light,  Propagation. 
Ami^fiers.  Reflection,  Numerical  analysis,  hitegral 
equations,  Functions,  Frequency.  Italy. 

A  theoretioal  study  is  performed  of  the  resonant  modes 
of  a  laser  carity  having  end  mirrors  with  periodic  re- 
flectivity. A  particular  example  Is  examined  In  which 
the  end  mirrors  are  ooostituted  by  two  identical  strip 
diffraction  gratings.   The  modes  and  the  corresponding 
eigenvalues  are  evaluated  in  successive  approximations. 
It  was  found  that  a  particular  frequency  exists  for  which 
losses  are  very  low,  while  nel^iborlng  frequencies  suffer 
heavy  losses.  This  effect  Increases  very  rapidly  with  the 
total  number  of  strips  in  the  grating.  (Author) 
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AD-603  968  Dlv.   25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Florence  Univ.  (Italy), 

MANY  ELEMENT  LASBBS. 

Scientlflc  rept.  no.  1, 

by  R.  Pratesi,  L.  Ronchl,  and  O.  Toraldo  d|  Francis. 

Apr  64,  2^ 

Contract  AF61  052  720 

AFCRL  64  604 

DMliiisliled  report' 

Deaoriplors;  (*Lssers,  Scientific  research.  Reflection. 
Rods,  Optical  properties.  Diffraction,  Air,  Oscillation. 
Spectroscopy,  Interferometers.  Ruby.  Mathematical 
analysis,  Italy. 

Theoretical  and  experimental  resttlts  are  reported,  ob- 
tained with  a  solid-state  laser  consisting  of  many  active 
elements  in  series.    A  statistical  treatment  is  developed 
to  derive  the  oscillation  condltioos.   Asymptotic  e}q>res- 
siona  are  given  of  the  threshold  gain  per  unit  length 
holding  either  for  a  very  laige  number  of  dements  or 
for  inner  suriace  reflectivities  close  to  1.   It  turns  out 
that  lossless  reflections  at  the  inner  suriaoes  can  in- 
crease the  cavity  Q  with  respect  to  a  one-etement  laser 
d  the  same  active  lengtlu   Preliminary  experiments 
with  five  and  ten-elements  lasers  demonstrate  the  mode 
selection  property  of  the  many  element  laser  and  show 
the  tendency  of  the  system  to  a  'quasi-continuous' 
emission.   The  possibility  of  obtaining  some  optical 
oorrectioc  of  the  defects  Inherent  in  the  solU  material 
was  also  demonstrated.   (Author) 


AD-603  976  Dlv.   26.  4 
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Redstone  Scientific  Information  Center. 

Redstone  Arsenal,  Ala. 

PHYSICAL  BASIS  OF  SEPARATING  HELIUM  AND 

NITROGEN, 

by  R.  M.  Ruemann  and  A.  Fedoritenko.   27  Jul  64,  ITp 

RSIC  226;    TT  64  71206 

Unol^Mlfied  r^jwrt 

Trans,  of  Zhumal  Tekhnlcheskoi  FlzlU  (U^R)  1937,  v.  7, 
no.  4,  p.  335-342. 


Descriptors:    (*Hellum,  Purification),  (*N^trogen, 
Separatfon),  Cryogenics,  Phase  studies,  t^rmody- 
namlcs,  USSR. 

Determinations  are  given  for  diagrams  of  i^  -  x  -  mix- 
tures of  helium -nitrogen  under  pressure  of  5  to  ISO  atm 
and  at  temperatures  of  64.  78,  90  and  108K  and  diagrams 
of  T-x  at  4  and  20  atm.   Calculations  are  given  for  i-x- 
diagrams  for  pressures  of  4  and  20  atm  on  the  t>aslB  of 
T-x-dlagrams.   The  purpose  of  the  study  was  to  solve 
the  problem  of  obtalsdng  pure  helium  from  natural  gases 
with  the  least  possible  losses  of  helium.  (AMthor) 


AD-604  007  Div.   26,  4,  9,  14,  15,  IT 

OTS  Prices:  HC  $0.75/MP  $0.60 


Aerospace  Research  Labs.,  Office  of  Aeroipace 
Research,  Wright-Patterson  AFB,  Ohio. 
A  BRIEF  SYNOPSIS  OF  IN-HOUSE  RESEARCH. 
Sep  64.  26p 

Un(di«slfied  report 


ARL64  159 


Descriptors:  (*Reports,  Air  foroe  researah),  (*Alr 
force  research.  Reports),  Solid  state  physics.  Plasma 
physics.  Chemistry,  Physios,  Metallurgy,  Mathematics, 
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Ceramic  materials.  Fluid  dynamic  prcqiierties.  Thermo- 
dynamics, High-temperature  research.  Semiconductors, 
Radiation,  ^MCtrosoopy,  Astrophysics.  Nuclear 
physics,  Metals,  Radiation  chemistry.  Liquefied  gases. 
Phase  Btudtes,  Fracture  (Mechanics),  Fatigue 
(Mechanics),  Hypersonic  flow. 

Contents: 

Solid  state  physics  research,  plasma  phjrslcs  research, 

general  physics  research,  chemistry  research, 
metallurgy  and  ceramics  research,  ai^lied  mathematics 
research,  hypersonic  research,  fluid  dynamics  facilities, 
thermo-mechanics  research. 


AD-604  014 
OTS  Prices: 


Dlv.    25,  13 
HC  $2.00/MF  $0.50 


Lockheed  Missiles  and  ^ace  Co.,  Sunnyvale,  Calif. 

BUCKLING  OF  AXIALLY  COMPRESSED  SANDWICH 

CYLINDERS. 

Technical  rei;>t. 

by  B.  O.  Almroth.   Jul  64,  41p  LMSC -6-62-64-9 

Unclassified  rq;iort 

Descriptors:  (•Budding  (Mechanics),  Cjiindrioal 
bodies),  (•Cylindrical  bodies.  Sandwich  construction), 
(•Sandwich  construction.  Buckling  (Mechanics).  Stability, 
Loading  (Mechanics),  Shear  stresses,  Deformation, 
btegral  equations.  Differential  equatipns.  Compressive 
properties. 

In  a  previous  report  a  practical  method  of  stabUlty 
analysis  was  derived  for  axlally  oonqiressed  ortbotroplc 
cylinders.   The  method  was  based  on  upper  and  lower 
bounds  to  the  critical  load.   However,  In  the  analyses  of 
these  bounds  the  effecte  of  transverse  shear  forces  were 
ne^ected,  and  therefore  the  resulte  were  not  appllcatde 
to  cylinders  of  weak-core  sandwich  design.   The  analysis 
presented  here  modifies  the  previous  analysis  by  Inclu- 
sion of  such  effecte.   Numerical  resulte  for  the  two 
bounds  are  given  In,gri4>hl6al  form.   (Author) 


AD-604  015  Dlv.   25,  22 

OTS  Prices:  HC  $2.00/MF  $0.50 

Naval  Ammunition  Depot,  Crane,  Ind. 

a  method  for  determining  the  effective 
Emitting  temperature  of  a  radl\tino  body, 

by  George  E.  Laramore  and  Duane  M.  Johnson. 
3  Aug  64,  30p 
NAD-CI  RDTR44 

Unclassified  report 

Descriptors:  (•Flares,  Temperature),  (•Thermal 
radiation.  Measurement),  Flames,  Light,  ^>ectropho- 
tometers,  Photomultlpllers,  Calibration,  Aircraft 
flares,  Parachute  flares. 

A  method  for  determining  the  effective  emittli^ 
temperature  of  an  incandescent  body  is  described. 
Theoretical  dertvatlons  and  restrictions  upon  the  method 
are  given.   The  effective  emitting  tenqperature  of  the 
flame  of  parachute  flare  is  dstsiminad  as  an  Illustration 
of  the  method.  (Author) 


AD-604  020  Div.    25 

OTS  Prices:  HC  $1.00/MF  $0.60 

CtAumbia  Univ.,  New  York. 

ON  THE  TEMPERATURE-TIME  EQUIVALENCE  OF 

TRERMORHEOLOOICALLY  SIMPLE  VISCOELASTIC 

MATERIALS. 
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Technical  rept.  no.  24. 

by  M.  ShlDOZuka.   May  64,  17p 

Contract  Nonr266  78,  Proj.  NR064  44« 

Uoclasslfled  report 

Descriptors:  (•Vlscoelasticlty.  Analysis),  Stresses, 
Mathematical  analysis.  Relaxation  time.  Strain 
(Mechanics),  Theory,  Thermal  properties.  Time. 

For  linear  stress  analysis  of  homogeneous,  isotropic, 
thermorfaeologlcally  simple  vlscoelastlc  materials,  the 
hypothesis  of  temperature-time  equivalence  is  stated  ex- 
plicitly with  respect  to  the  relaxation  spectra.   Because 
relaxation  spectra  among  the  various  viscoelastlQ  func- 
tions are  most  closely  related  to  the  molecular  proc- 
esses occurring  in  the  material,  the  hypothesis  stated 
with  respect  to  spectra  is  expected  to  Indicate  more 
clearly  the  validity  and  limitations  of  stress-strain 
relations  of  thermortieologically  simple  materials. 
(Author) 


The  paper  develops  a  novel  approach  for  testing 
cylindrical  shells.   A  method  of  buckle  restriction  by  an 
internal  mandrel  located  at  a  distance  of  one  wall 
thickness  from  the  surface  of  the  shell  is  used.    By  means 
of  this  device.  It  is  possible  to  buckle  the  shell  elastlcally 
until  the  shell  is  completely  filled  with  buckles.   It  is 
shown  that  the  variation  of  the  rate  of  change  in  number 
of  bxickles  as  a  function  of  the  applied  load  follows  a 
Gaussian  distribution.    The  mode  of  the  Gaussian  curve 
is  located  at  a  load  level  which  agrees  very  closely 
with  the  critical  buckling  load  computed  from  the  classic 
formula.   K  is  considered  that  the  evidence  presented  Is 
substantial  support  for  the  snudl  displacement  theory  and 
a  strong  indication  that  buckling  takes  place  first  at  the 
weakest  section  of  the  shell  and  that  the  amount  at  buckling 
is  a  function  of  the  area  of  weakness.    (Author) 


AD-604  034  Dlv.    25,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 


AD-604  029  Dlv.    25 

OTS  Prices:  HC  $3.00/MF  $0.75 

General  Electric  Co..  West  Lynn,  Mass. 

SEMICONDUCTING  COMPOUNDS  WITH 

APPLICATIONS  TO  THERMOELECTRICITY. 

Final  rept.  for  Mar  63-Mar  64, 

by  R.  Vought.    Jul  64,  65p 

Contract  DA44  177AMC2T,  Pro],  1A010501B010 

TRECOM  TR64  35 

Unclassified  report 

Descriptors:  (^Semiconductoirs,  Transport  properties), 
(•Thermoelectricity,  Energy  conversion).  Thermal 
conductivity.  Resistance  (Electrical),  Hall  effect. 
Impurities,  Magnesium  alloys,  Germanium  alloys.  Tin 
alloys.  Metallic  crystals.  Crystal  lattices. 

The  report  describes  work  done  on  a  program  having 
the  objectives  of  generating  new  information  on  the 
transport  properties  of  compound  semiconductors  and  of 
extending  the  understanding  of  these  materials  and  their 
properties.    Reliable  procedures  were  estahlistied  for 
preparing  samples  of  the  system  Mg2Ge  sub  x  Sn  sub  (1-x) 
with  X  ranging  from  0  to  1.  and  the  peritectic  nature  of 
the  system  was  demonstrated.   Samples  were  evaluated 
by  measuring  the  Seebeck  coefficient,  electrical  resis- 
tivity, thermal  conductivity  and  Hall  constant.    Param- 
eters of  interest  to  tliermoelectric  applications  were 
calculated  from  these  experimental  quantities.    Pre- 
liminary evaluations  were  made  of  the  doping  effects 
of  non-stoichlometric  magnesium  content  and  of  alumi- 
num and  indium  impurities.    A  brief  discussion  is  pre- 
sented of  the  possibilities  of  reducing  thermal  conduc- 
tivity through  magnetic  scattering  of  phonons  by  phonon- 
assisted  transitions  between  low-lying  levels  of  elec- 
trons in  tl>e  incomplete  3d  or  4f  shells  of  transition 
metal  impurities  introduced  into  the  lattice.   (Autlx>r) 


AD-604  033 
OTS  Prices: 


Dlv.   25,  1 
HC  $2.00/MF  $0.50 


Stanford  Univ.,  Calif. 

IMPERFECTIONS,  A  MAIN  CONTRIBUTOR  TO  SCATTER 
IN  EXPERIMENTAL  VALUES  OF  BUCKLING  LOAD, 
by  W.  H.  Horton  and  S.  C.  Durham.   May  .64,  39p 
Contract  DA44  177AMC11ST,  Task  1D121401A14176 
TRECOM  TR64  31 

Unclassified  report 

Descriptors:  (*Stnx:tural  shells.  Buckling  (Mechanics)), 
(•Airframes,  Buckling  (Mechanics)),  (*Buckling 
(Mechanics),  Test  methods).  Cylindrical  bodies.  Mandrels, 
Elasticity,  Loading  (Mechanics),  Deformation, 
Experimental  data. 


Redstone  Scientific  Information  Center,  Redstone 

Arsenal,  Ala. 

REPORT  TO  THE  PLENARY  SESSION  OF  THE 

CONFERENCE  OF  HIGHER  EDUCATIONAL  INSTITUTIONS 

ON  THE  SIMILARITY  THEORY  AND  ITS  APPUCATION 

IN  HEAT  ENGINEERING, 

by  S.  G.  Teletov.    28  Jul  64,  20p 

RSIC  234;   TT  64  71213 

Unclassified  report 

Trans,  of  Moskovakll  Instltut  Inzhenerov  Zhelez- 
nodorozhnogo  Transporta.    Trucfy  (USSR)  1961,  no.  139, 
p.  31-44. 

Descriptors:    (*Heat,  Mathematical  analysis), 
(•Equations,  Heat),  Motion.  Numerical  analysis. 
Engineering.  Symposia.  US8R. 


AD-604  038  Div.    25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Hughes  Research  Labs.,  Mallbu,  Calif. 

LASER  DEVICES  EXPLORATORY  INVESTIGATION. 

Interim  Engineering  Rept.  no.  5,  1  May-31  Jul  64. 

by  H.  V.  Winston.    31  Jul  64,  28p 

Cootract  AF33  657  11650 

Unclassified  report 

Descriptors:  (•Lasers,  Materials),  (*Semlconductor 
devices.  Lasers),  Optical  equipment  components.  Pumping 
(Electronics),  Finishes  and  finishing,  Flash  lamps. 
Crystal  growth.  Yttrium  compounds.  Oxides, 
Lanthanum  compounds.  Fluorides,  Imfnirltles.  Optical 
properties.  Microwave  spectroscopy.  Aromatic  compounds. 
Ruby,  Raman  spectroscopy.  Dielectrics. 

Quarter-wave  plates  for  a  longitudinal  mode  selector 
were  completed  (see  AD-600  267).   Evaluation  of  a  liquid- 
nitrogen-cooled  pumping  configuration  for  ruby  has  shown 
that  the  over-all  efficiency  is  lower  than  for  a 
room-temperature  system  despite  a  40%  lowering  of 
threshold.    Therefore,  attention  is  given  to  the  further 
improvement  of  noncryogenic  systems.  Including  the 
effects  of  multiple  ellipse  cavities,  improved  optical 
finish,  and  cooling  to  OC.    The  efficiencies  of  several 
useful  linear  flash  lamps  were  measured.    Equipment  for 
the  growth  of  yttrium  oxide  was  modified  and  is  reacly 
for  operation.    Doped  lanthanum  fluoride  of  excellent 
optical  quality  was  prepared  and  used  for  optical  and 
microwave  studies.   Improvements  in  the  mode  control  of 
giant  pulse  lasers  have  resulted  In  significant  changes  In 
the  antl-Stokes  emission  In  benzene.   Thresholds  and 
conversion  efficiencies  for  the  production  of  stimulated 
Raman  scattering  were  measured,  and  the  production  at 
damage  In  transparent  dielectric  materials  was 
Investigated.    (Author) 
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AD-6D4  046  Div.   25,  7,  8.  30 

OTS  Prices:  HC  $3.00/MF  $0.75 


Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 

PHYSICAL  PHENOMENA  FOR  LOGICAL  JUNCTIONS. 

Final  technical  rept., 

by  Walter  R.  Beam.    15  Feb  64,  76p 

Grant  AF  AFOSR62  194 

AFOSR  64  1379 

Utac^BStfled  report 

Descriptors:  (•Computer  logic.  Semiconductor  devices), 
(*Semlconductor  devices.  Computer  logic).  Digital 
computers,  Neurlstors,  Thin  films  (Storage  devices). 
Niobium  alloys.  Oxides,  Computer  storage  devices. 
Topology,  Power  supplies.  Reliability  (EHectronlcs), 
Feasibility  studies. 

There  are  a  number  of  physical  phenomena  occurring  in 
solids  which  have  some  promise  for  application  to  logical 
devices.  Some  of  these  have  been  partially  explored  and 
at  least  for  the  present,  discarded.   Others  have  received 
no  consideration,  not  even  a  feasibility  evaluation.   The 
purpose  of  this  work  is  to  consider  some  at  these  phenom- 
ena to  discover  in  what  form  and  liow  well  they  might  be 
used  to  construct  devices  and  Implement  aseful  logical 
functions.   Technical  study  areas  Include:   Distributed 
constant  neurlstors,  niobium  oxide  negative  resistance 
elements,  minimum  complexity  digital  eleotronics, 
continuous -medium  domain  logic  and  memory  devices,  and 
some  remarks  on  topology  and  power  supply  of  logical 
networks. 


AD-604  047  Div.    25,  15 

OTS  Prices:  HC  $2.00/MF  $0.50 


Massachusetts  Inst,  of  Tech.,  Cambridge. 

THE  SPECTRUM  OF  RANDOM  VIBRATION  OF  A 

NONLINEAR  OSCILLATOR, 

by  Stephen  H.  Crandall.   Jun  64,  28p 

Contract  AF49  638  1314 

AFOSR  64  1057 

Unclassified  report 

For  presentation  of  the  Inernational  Congtass  of 
Applied  Mechanics  (no.  11)  Munich,  5  Sep  |64. 

Descriptors:    (•Vibration,  Nonlinear  systems). 
Statistical  processes.  Statistical  functions, 
Probability,  Mechanics,  Perturbation  thMry, 
Statistical  analysis. 

When  a  linear  vibratory  system  Is  excited  t>y  a  stationary 
random  process  the  most  useful  statistical  description  of 
the  response  is  given  by  either  the  autocorrelation  function 
or  the  spectral  density.   The  exact  calculation  of  these 
statistics  for  a  nonlinear  oscillator  remains  an  unsolved 
problem  although  a  general  approach  has  been  outlined. 
This  paper  describes  three  approximate  procedures  which 
apply  to  systems  which  are  only  slightly  nonlinear.   The 
procedures  are  perturbation,  equivalent  lloearization,  and 
a  new  heuristic  method  based  on  simply  averaging  the 
deterministic  properties  of  the  nonlinear  system.   This 
latter  procedure  is  an  extension  of  the  heuristic  method 
recently  introduced  for  obtaining  the  expected  frequency  of 
the  stationary  response  of  a  nonlinear  oscillator.   It  is 
shown  that  for  vibratory  systems  with  snaall  stiffness 
nonlinear ttles  all  three  procedures  give  autocorrelations 
(and  spectra)  which  are  Identical  to  first  order  In  the 
nonllnearlty  parameter.  (Author) 


AD-604  058  Dlv.   25.  2,  9,  12 

OTS  Prices:  HC  $2.00/MF  $0.50 

_JIAND  Corp.,  Santa  Monica,  Calif. 
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DECELERATION  AND  MASS  CHANGE  OF  AN 
ABLATING  BODY  DURING  HIGH- VELOCITY  MOTION 
IN  THE  ATMOSPHERE, 
IV  Carl  Gazley.  Jr.  Jul  64.  46p   P-2900-1 

Unclassified  report 

Descriptors:  (*Atmosphere  entry.  Ablation),  (•Meteors, 
Ablation),  (•Hypersonic  flight.  Ablation),  Deceleration, 
Weight.  Velocity,  Drag.  Superaerodynamics.  Heat  transfer. 

The  paper  examines  the  factors  affecting  the  dynamics 
and  mass  loss  of  ablating  bodies  during  hig^-velocity 
motion.   The  classic  meteor  case,  where  the  flow  is 
assumed  to  be  of  the  free-molecule  type  with  constant  heat- 
transfer  and  drag  coefficients.  Is  reviewed  and  presented  in 
terms  of  general  dlmensionless  parameters  which  allow 
application  to  cases  other  than  that  of  meteor  atmospheric 
entry.   This  solution  Indicates  a  finite  mass  remaining 
after  the  deceleration,  the  magnitude  of  the  mass  relative 
to  the  initial  mass  depending  on  the  'efficiency'.  An 
analytic  solution  is  obtained  for  the  specific  variation  of 
the  heat-transfer  coefficient  corresponding  to  a  sphere 
with  laminar  convectlve  heating  in  hypersonic  fll^  at  a 
constant  altitude.   In  this  case,  the  Increase  of  dlmensionless 
heat -transfer  coefficient  due  to  decreasing  body  size  (thus 
effectively  increasing  the  'efficiency')  can  result  in  a  com- 
plete loes  of  mass  during  the  deceleration  process.    (Author) 


AD-604  072  Dlv.    25 

OTS  Prices:  HC  $1.00 /MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

THERMAL  STRESSES  IN  A  PARTIALLY  CLAMPED 

ELASTIC  HALF-PLANE, 

by  J.  H.  Huth.    10  Mar  52,  12p   P-274 

Unclassified  report 

Descriptors:  (•Thermal  stresses.  Structural  parts), 
(*Structural  parts,  Elasticity).  Strain  (Mechanics >. 
Deflection,  Mathematical  analysis. 

Numerical  methods  have  made  amenable  to  approximate 
analysis  a  large  class  of  problems  In  the  theory  of 
elasticity.    However,  certain  loadings  must  occasionally 
be  considered  which  may  give  rise  to  theoretical  stress 
singularities.   One  such  problem  is  that  of  determining 
the  thermal  stresses  in  a  partially  clamped  elastic 
half-plane.   The  solution  given  assumes  self- 
equilibriating  tractions  over  the  clamped  portion  of 
boundary  so  that  the  results  apply  approximately  also  to 
large  finite  areas.    (Author) 


AD-604  088  Dlv.    25.  8 

OTS  Prices:  HC  $3.00/MF  $0.75 

General  Electric  Co.,  Schenectady.  N.  Y. 

MILLIMETER  WAVE  GENERATION  BY  PLASMA. 

Final  engineering  rept. 

May  64,  83p 

Contract  NObsr89507,  Proj.  SR008  03  01,  Task  9389 

Unclassified  report 

Prepared  in  cooperation  with  General  Electric  Co.. 
Syracuse.  N.  Y. 

Descriptors:  (•Millimeter  waves.  Plasma  oscillations), 
(•Plasma  oscillations.  Millimeter  waves).  Electro- 
magnetic waves.  Electron  guns.  Electron  beams. 
Velocity,  Plasma  medium.  Magnetic  pinch.  Space 
charges.  Mercury,  Vsgpors,  Waveguides,  Electronic 
equipment.  Feasibility  studies. 

The  purpose  of  this  experiment  was  to  demonstrate 
the  feasibility  of  generating  a  radiating  electromagnetio 
.wave  by  the  Interaction  of  a  velocity  modulated  electron 
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beam  with  a  resonant  plasma  and  coupling  this  radiated 
energy  directly  into  a  waveguide  or  a  coaxial  line.   This 
experiment  is  based  on  theoretical  studies  which  cov- 
ered the  interaction  of  space  charge  waves  with  fully 
ionized  resonant  plasmas.   A  standard  9  Gc  electron 
gun  and  helix  configuration  was  utilized  to  produce  and 
feed  a  velocity  modulated  electron  beam  into  a  mag- 
netically compressed,  resonant  plasma  generated  in 
mercury  vapor.   The  work  done  Indicates  that  fast 
wave  conversion  will  work  best  at  the  higher  frequen- 
cies since  the  Interaction  length  will  be  shorter  and 
more  probable  of  tieing  achieved  in  a  plasma. 


AD-604  089  Dlv.    25.  4 

OTS  Prices:  HC  $2.00/MF  $0.50 

California  Univ.,  Berkeley. 

DEPENDENCE  OF  SPIN- LATTICE  RELAXATION  TIME 

UPON  MAGNETIC  FIELD  FOR  TWO  SALTS  OF  NEODYMIUM. 

Technical  rept.  no.  15, 

by  J.  M.  Baker  and  N.  C.  Ford,  Jr.   Aug  64,   43p 

Contract  Nonr222  61.  Proj.  NR018  408 

Unclassified  report 

Work  partly  supported  by  the  U.  S.  Atomic  Energy 
Commission. 

Descriptors:    (*Neodymium,  Relaxation  time).  (*Crystal 
lattices,  Impurities),  (*Lanthanimi  compounds.  Crystal 
lattices).  Fluorides,  Nitrates,  Magnesium  compounds, 
fons.  Microwave  spectroscopy.  Paramagnetic  resonance. 
Nuclear  spins,  Electron  ttransitions.  Selection  rules, 
PhonoDS,  Paramagnetic  materials,  Hyperfine  structure. 
Magnetic  fields. 

Meastirements  were  made  below  l.SK  of  the  spin-lattice 
relaxation  rate  of  Nd(3-f)  in  lanthanum  fluoride  sind  lanthanum 
magnesium  nitrate  as  a  function  of  the  separation  of  the 
levels  of  the  goimd  doublet.   The  relaxation  rate  for  the  for- 
bidden transistion  was  calculated,  and  it  has  been  shown  that 
imder  certain  circ\imstances  it  can  be  more  rapid  than  the 
relaxation  rate  for  allowed  transitions.   There  is  an  addi- 
tional tribution  which  depends  upon  the  concentration  of 
Nd(3-f)  and.  may  be  due  to  cross  relaxation  to  coupled  pairs 
of  Ndp-t-)  ions.    In  lanthanum  magnesium  nitrate  there  is  a 
phonon  bottleneck  as  well  as  the  direct  process.    Both 
salts  show  an  Orbach  process  above  2K.    A  modification  of 
the  usual  pulse  saturation  technique  was  used  to  obtain 
these  measurements  which  gives  some  advantages  over  the 
standard  method.    (Author) 


AD-604  090  Dlv.    25.  4 

OTS  Prices:  HC  $2.00 /MF  $0,50 

Callfomla  Univ.,  Berkeley. 

NON-DIPOLAR  INTERACTION  BETWEEN  NEAREST 

NEIGHBOR  NEODYMIUM  IONS  IN  THE  ETHYL  SULFATE. 

Technical  rept.  no.  12. 

by  J.  M.  Baker.    Aug  64.   33p 

Contract  Nonr222  61.  Proj.  NR018  408 

Unclassified  report 

Work  partly  supfnrted  by  the  U.  S.  Atomic  Energy 
Commission. 

Descriptors:   (*Neodymium,  Electric  moments), 
(*Crystal  lattices.  Impurities),  (*Lanthanum  con^xnmds. 
Crystal  lattices).  Metalorganic  compounds.  Sulfates,  Ions, 
Microwave  spectroscopy.  Paramagnetic  resonance.  Ex- 
change reactions,  Dipole  moments,  ^adrupole  moments, 
PhoDons,  Electron  transitions.  Hyperfine  structure. 

Measurements  made  on  the  EPR  spectnmi  of  a  pair  of 
interacting  nearest  neighbor  neodymium  ions  in  lanthanum 
ethyl  sulphate  show  that  the  interaction  is  predominantly 


dipolar;  but  that  there  is  also  a  non-dlpolar  interaction. 
A  semiquantitative  discussion  is  given  of  the  possible 
origins  of  this  non-dipolar  contribution  Including  superex- 
change,  electric  quacfaoipole-quadrupole,  and  virtual  phonon 
exchange  Interactions.    (Author) 


AD-604  091  Dlv.    25,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Callfomla  Univ.,  Berkeley. 

ELECTRIC  QUADRUPOLE-QUADRUPOLE  INTER- 
ACTION IN  CERIUM  ETHYL  SULFATE. 
Technical  rept.  no.  13. 
by  J.  M.  Baker.    Aug  64.    18p 
Contract  Nonr222  61.  Proj.  NR018  408 

Unclassified  report 

Work  partly  supported  by  the  U.  S.  Atomic  Energy 
Commission. 

Descriptors:   (*Cdrlum  compounds.  Electric  momenta), 
(♦Crystal  lattices.  Electric  moments),  Metalorganic 
compounds.  Sulfates,  Specific  heat,  Dipole  momenta, 
Quadrupole  moments.  Nuclear  spina,  Phooons,  Microwave 
spectroscopy.  Paramagnetic  resonance.  Electron 
transitions,  Impurities.  Gadolinium,  Europium. 

Some  EPR  meastirementa  on  cerium  ethyl  sulfate  are 
reported  which  show  that  in  addition  to  the  classical 
dlpole-dlpole  interaction,  there  is  between  nearest  neighbor 
Ions  a  large  interation  which  Is  believed  to  be  due  to 
quadnqxjle-quadnqwle  interaction. 


AD-604  092 
OTS  Prices : 


Dlv.   25 
HC  $1.00/MF  $0.50 


Callfomla  Univ.,  Berkeley. 

DYNAMIC  NUCLEAR  POLARIZATION  IN  CRYSTALS. 

Technical  rept.  no.  14. 

by  C.  D.  Jeffries.   Aug  64   22p 

Contract  Nonr222  61.  Pro).  NR018  408 

Unclaaslfled  report 

Lecture  presented  at  a  Discussion  Bleetlng  of  the  Royal 
Society.  London,  21  May  64.   Research  partly  supported  tj 
the  U.  S.  Atomic  Energy  Commlaalon. 

Descriptors:    (*Crystal  lattices.  Polarization). 
(*TjythanHm  compounds.  Crystal  lattices).  Nuclear 
spins.  Nuclear  magnetic  resonance.  Resonance 
absorption.  Relaxation  time.  Electrons,  Ions,  Protons. 
Proton  beams.  Microwave  spectroscopy.  Excitation, 
Nitrates,  Magnesium  compounds. 

The  paper  Is  concenkid  with  a  system  of  nuclear  sptns  In 
coupling  with  electron  spins  in  a  solid,  and  the  possibility  of 
appreciably  polarizing  the  nuclear  spins  through  excitation 
of  the  magnetic  resonances  of  the  system.    This  is  an  exam- 
ple of  a  dynamic  polarization  method  In  which  the  nuclei  are 
polarized  directly  by  inducing  certain  forbidden  microwave 
transitions.   Applications  to  polarized  proton  targets  are 
dlsc«issed. 


AD-604  097  Dlv.   25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Coordinated  Science  Lab..  Univ.  of  Illinois,  Uriiana. 

ANOMALOUS  CURRENT  PEAKS  IN  THE  1-V 

CHARACTERISTIC  FOR  TUNNELING  BETWEEN  TWO 

SUPE  RCONDUCTORS, 

by  M.  G.  Craford,  R.  N.  Peacock.  R.  P.  Rles,  and 

C.  B.  Satterthwalte.  Aug  64,  lOp  CSL-R-232 

Contract  DA28  043AMC00073E  Unclassified  report 


142 


\ 


Daaortptors:  (*Superooaduotor8.  "niiimliv  (Eleo- 
trtMilos)),  (*Tunaeliii(  (Eleotronice),  Sup^rcooductora). 
Superoonduotlvlty,  Electric  currenti,  VoQUcBt  NioUukk. 
NIoMum  oompouadB.  Oxldea,  Indium.  Sandwich  oonstrue- 
ttaa.  FoUa.  FUma.  Magnetic  ftolda. 


A  titaOy  was  made  at  the  two-cuperoooducwr  tunneling 
charaoteriatloa  d  aaadwlchea  of  Nb-Nb  CMde-In.  Ofaeer- 
▼atkiB  was  at  not  only  the  do  Joeephaon  effect  (a  tero- 
TOttage  tunneling  8iq)erourrent),  but  alao.  at  finite  voltages, 
de  current  peaks  o(  oomparable  magnttud*.  A  similar 
•fftoot  baa  been  seen  In  Junctlona  exhibiting  do  sero- 
Toltage  currenta  apparently  due  to  low  orMcal  current 
■Mperonnduotlng  ahorta. 


AD-604  099 
OTS  Prloea: 


DiT.  as.  15 

HC  $1.00/MF  $0.50 


Rooheater  Univ..  N.  Y. 

SINGULAR  LOGARITHMIC  POTENTIALS  AND 

PERATIZATION, 

bjr  H.  H.  Aly.  Rlazuddln.  and  A.  H.  Zlmei 

M  Jun  64.  lip  UR-875-4a 

Cootract  AT30  i  875 

UneUaatfled  report 


Brn«u>. 
teUaati 


Deacrtptora:  (*Fleld  theory,  Mattiematlcial  analyala),  ° 
(*Numerlcal  methods  and  procedurea,  Fmd  theory). 
Potential  theory.  Sertea.  Perturbation  tliBory.  EquaUons, 
Quantum  mechanlca. 

Logarithmic  alngular  potentials  are  conaldered  to  test 
the  applicability  of  the  peratlzatlon  technique.   B  la  shown 
that  tf  one  auma  up  the  leading  singular  terma  In  each  order 
of  the  perturbation  aerlea  no  finite  reaultf  can  be  obtained. 
(Author) 


AD-604  100  DiT.   $6.  8 

OTS  Prices:  HC  |a.00/IIF  $0.60 


Army  Electronics  Research  and  DevelopnMnt  Agency, 

Fort  Monmouth,  N.  J. 

REFLECTIVE  TYPE  LASER  AMPLIFIER, 

by  H.  Jaooba,  D.  A.  Holmes.  L.  Hatkin.  aad  F.  A. 

Brand.  Am  64.  a8p  I 

Taak  106  22001A056  03  00 

AELRDL  TRa467  1 1 

thKlsMtfled  report 

Descrtptors:  (*1/asen.  Design),  Rulqr.  Silver,  Re- 
flectors, Electronugnstlc  waves.  Propagation.  Air, 
Attenuation.  Gain,  Oscillation.  Metal  ooMtlnga.  Mathema- 
tical analyala.  Crystala.  Pumping  (Electronics),  Elec- 
tromagnetlam.  Equations,  Reflection. 

Caloulatlona  have  been  carried  out  in  an  analysis  of  a 
refleotion  type  laaer  anpUfler.  Eleotromagnetic  radiation 
Is  assumed  to  travel  at  normal  Incldenoe  tkrou^  a  ayatem 
composed  of  air,  a  partially  tranamltttng  Mlver  reflector, 
active  media  auch  aa  ruby,  and  a  thick  allver  reflector. 
Hie  analyala  la  factlttated  by  considering  the  ruby  aa  a 
medium  with  an  effective  nsgatlve  oonduoHvlty  reaultlng 
In  the  growth  of  the  wave  during  propagatlan.  Highest 
gains  are  obtained  with  the  front  mirror  cfonpletety  re- 
moved, Biaot  lossea  resultlag  from  a  alda  effect  mechanism 
cut  down  the  useful  power  ou^mt.   In  the  system  consisting 
of  air,  ruby  and  metal,  the  presence  of  ths  rear  metal 
reflector  decreases  the  attenuation  factor  required  for 
maximum  gain  to  almost  half  the  value  recfiired  for  a 
completely  tranamlttlng  ayatem  oonslstlnf  of  air,  ruby, 
awlatr.  (Author) 


AD-604  133  Dlv.   35.  9 

OTS  Prices:  HC  $1.00/MF  $0.50 

Hartfbrd  Univ..  Conn.  Research  last. 
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THE  TRANSMISSION  OF  SOUND  IN  A  MOVING  FLUID. 

Rept  no.  3. 

14  Aug  64.   17p 

Contract  Nonr4301  00.  Proj.  NR185  802 

Unclaaslfled  report 

Descrtptors:  (*Nolse,  Measurement).  (*Sound  trans- 
mission, Fl\ild  flow),  (*Fluld  flow,  Sound  transmission). 
Pipes,  Turbulence.  Frequency,  I^ydroidiones,  ^>ectrum 
snalyaera. 

The  report  isxonoemed  directly  with  relating  the 
problem  of  system  noise  (turbulence)  to  one  important  goal 
of  the  project;  that  is.  to  impart  any  deaired  discrete 
frequency  signal  into  a  moving  fluid,  to  detect  and  measurs 
thia  signal,  and  to  determine  what  effect  a  mechanical 
device  placed  in  the  channel  haa  on  the  input  signal. 
(Author) 


AD-604  164  Dlv.   SS 

OTS  Prlcea:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 
CONSTANT  STRAIN  WAVES  IN  STRINGS, 
by  J.  D.  Cole,  C.  B.  Dougherty,  and  J.  H.  Huth. 
13  Jan  63,   lap  P-369 

Unclassified  report 

Descriptors:  (*Straln  (Mechanics),  Mechanical 
wavea),  (•Mechanical  wavea.  Propagation),  Velocity. 
Differential  equationa.  Integration,  Refleotion,  Deflec- 
tion, Functlona. 

A  non-linear  theory  Is  developed  for  oonstant-straln 
waves  in  elastic  strings.  The  qwed  of  longitudinal  and 
transverse  waves  is  related  to  the  strain  and  tenalon. 
The  results  can  be  used  to  calculate  tenalon  due  to  im- 
pact and  thua  breaking  loada.  Some  generalizations  are 
suggested.  (Author) 


AD-604  168  Dlv.   SS 

OTS  Prices:  HC  $6.00/MF  $1.00 

Tennessee  Univ..  KnoxrlUe. 

AM  EXAlONATIOiN  OF  THE  FAR  INFRARED  SPECTRUM 

OF  HYDROGEN  FLUORIDE. 

Sclentlflc  rept.  no.  5, 

by  Arthur  Allen  Mason  and  AMn  H.  Nielsen. 

Aug  63.  156p 

Contract  AF19  604  7981.  Proj.  7670,  Task  767002 

AFCRL  63  863 

Unclaaalfled  report 

Submitted  aa  a  dlaaertatlan  for  FluD.  in  Physics. 

Descriptors:  (^Fluorides,  Infrared  spectroscopy), 
(•Hydrogen  conqioundB,  Infrared  spectroscopy),  ("Spectrum 
analysers.  Instrumentation),  4)ectra  (Infrared),  Line 
spectrum.  Molecular  apectrosoopy.  Molecular  rotation. 
Frequency. 

The  purpose  of  the  Investigation  was  to  determine  the 
frequencies,  the  ground  state  rotational  constants,  the 
intensities,  and  the  half  wldttia  of  as  many  of  the  pure 
rotational  absorption  lines  of  bydrogen  fluoride  as  could 
be  measured.  The  problem,  in  part,  required  the  develop- 
ment of  a  far  infrared  speotrooMter.   This  was  aocom- 
pUshed  by  the  redesign  and  reconstruction  of  a  PerUn- 
Elmer  Model  12B  prism  instrument.   The  general  techniques 
of  far  Infrared  Instrumentation  are  discussed  in  detail 
and  their  application  to  this  particular  instrument  explained. 
The  vacuum  wave  numbers  of  the  line  centers  of  the  first 
seventeen  lines  of  the  pure  rotational  spectrum  of  hydrogen 
fluoride  were  measured.   These  lines  map  the  region 
between  41.08  cm(-l)  and  658.54  cm(-l).   The  equivalent 
jrldths  for  fifteen  lines  were  measured  at  several  dlffereoft 
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pressures  and  found  to  be  directly  proportional 

to  tte  pressure  orer  the  range  of  measurement.    (Author) 


AD-604  175  Div.    25.  15 

OTS  Prices:  HC  $1.00 /MF  $0.50 

Institute  of  Engineering  Research.   Univ.  of 

California,  Berkeley.  

A  STATIC-GEOMETRIC  ANALOGUE  IN  THE  THEORY 

OF  COUPLE -STRESSES, 

by  P.  M.  Na«^.   Jul  64,   lOp  AM-64-12 

Contract  Nonr222  81.  Proj.  NR064  449 

Unclassified  report 

Descriptors:   (*Continuiim  mechanics.  Stresses), 
(*Stres8e8,  Continuum  mechanics).  Functions,  Statics, 
Geometry,  Analog  systems,  Elastic  shells.  Theory, 
Equations,  Deformation,  Tensor  analysis. 

A  static-geometric  analogue  is  established  in  the 
presence  of  couple-stresses,  using  the  appropriate  three- 
dimensional  equations  of  equilibrium  and  compatibility  for 
infinitesimal  deformation.   In  the  non-polar  case,  the 
analogue  degenerates  merely  to  the  representation  of  the 
symmetric  stress  tensor  in  terms  of  a  Gwyther-Finzi  stress 
function.    (Author) 


AD-604  177  DiT.    25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Stanford  Univ..  Calif. 

REFLECTION  AND  TRANSMISSION  BY  LAYERED 

CRYSTAL  STRUCTURES. 

Technical  rept.  no.  2. 

by  Harold  Levine.  30  Jul  64,  27p 

Contract  Ntmr225  74,  Pro).  NR041  313 

Unclassified  report 

Descriptors:  (*Crystal  lattices.  Optical  properties). 
Crystal  structure.  Scattering,  Reflection,  Wave  trans- 
mission. X-ray  diffraction  analysis.  Electron  diffraction 
analysis.  Mathematical  analysis. 


AP-604  178  Div.    25 

OTS  Prices:  HC  $2.00/MF  $0.50 

California  Univ.,  La  JoUa. 

RESISTIVITY  OF  SOLID  AND  UQUID  SODIUM. 

Technical  rept.  no.  2, 

by  W.  Kohn  and  Michael  P.  Greene.   4  Aug  64,   38p 

Contract  Nonr2216  11,  Pro].  NR017  630 

Unclassified  report 

Descriptors:    (*Sodium,  Resistance  (Electrical)), 
Liquid  metals.  Solids,  Ions,  Neutron  scattering,  Phase 
shift,  PhpDOns,  Electrons,  Pliase  studies. 

A  theoretical  study  was  made  of  the  resistivity  of  solid 
and  liquid  sodium.    Inelastic  neutron  scattering  data  were 
utilized  to  obtain  the  required  information  altout  the 
dynamics  of  the  ions.   The  electron  phonon  Interaction  is 
characterized  by  phase-shifts,  two  erf  which  are  used  as 
adjustable  parameters.   Although  the  calculation  is 
believed  to  Incorporate  accurately  many  body  effects, 
Umklapp  processes,  time  dependent  effects,  etc.  agreement 
with  experiment  Is  disappointing.    The  calculated  resistivity 
exceeds  the  experimentally  measured  values  by  a  factor  of 
the  order  of  2  at  low  temperatures,  and  above  the  melting 
point  there  are  again  discrepancies  of  this  order.   No 
convincing  explanation  of  these  disagreements  was  found. 
(Author) 


AD-604  181  Div.    25.  4 

OTS  Prices:  HC  $2.00/MF  $0.60 

Michigan  Univ.,  Ann  Arbor.  Coll.  of  Engineering. 

VANADIUM  SOLID-STATE  CHEMISTRY  BY 

PARAMAGNETIC  RESONANCE. 

Technical  rept., 

by  C.  Kikuchi  and  N.  Mahootian.  Jul  64.  45p 

ORA-06029-2-T 

Contract  DA49  186AMC80x,  Pro].  06029 

Unclassified  report 

Descriptors:  (*Vanadium.  Paramagnetic  resonance), 
(♦Crystal  lattices.  Impurities),  Nuclear  magnetic  re- 
sonance. Nuclear  spins.  Valence,  Atomic  orbltals.  Atomic 
energy  levels,  Sapphire,  Salts,  Calcium  compounds. 
Magnesium  compounds.  Aluminum  con^wunds.  Oxides, 
Solid  state  physics. 

A  brief  review  of  the  electron  spin  resonance  properties 
of  vanadium  in  crystalline  solids,  such  as  in  sapidiire, 
Tutton  salt,  and  magnesium  oxide,  is  given.    (Author) 


AD-604  183  Div.    25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Honeywell  Research  Center,  Hopkins,  Minn. 

PLASTIC  DEFORMATION  OF  CALCIUM  TUNGSTATE 

SINGLE  CRYSTALS, 

Technical  rept.  no.  26, 

by  A.  Arbel  and  R.  J.  Stokes.  Jul  64,  39p   HR-64-275 

Contract  NoBr4076  00,  Pro].  NR032  451 

Unclassified  report 

Descriptors:  (*Calcium  compounds,  Tungstates), 
(*Tungstates,  Calcium  compounds),  (*Crystal  lattice 
defects,  Tungstates),  Crystal  sutMtnicture,  Compressive 
properties.  Deformation,  Plasticity,  Shear  stresses, 
Brittleness,  Thermal  properties.  Chemical  bonds. 
Lasers,  Materials,  Single  crystals. 

Calcium  tvmgstate  deforms  by  slip  on  the  (001)  <100> 
system  alxxve  400C.   Simple  shear  over  this  plane  is  the 
only  deformation  mode  observed  under  compression  at 
temperatures  up  to  900C  and  a  strain  rate  erf  0.0010  sec(-l). 
The  critical  resolved  shear  stress  is  strongly  temperature 
dependent.   Crystals  cannot  be  plastically  deformed  at 
room  temperature,  at  400C  they  are  still  quite  brittle  but 
by  900C  they  are  soft  (yield  stress,  500  pel)  and  plastic. 
Slip  traces  at  all  temperatures  are  fine  and  straight  but 
tboee  produced  at  lower  tenqieratures  (600-700C)  have  a 
greater  surface  tilt  and  are  more  sharply  defined  than 
those  produced  above  800C.   This  is  due  to  fewer  dislocation 
sources  and  restrictions  on  dislocation  multiplication  at 
lower  temperatures.   The  role  of  Ixmding  and  crystal 
structure  in  the  selection  of  slip  parameters  is  discussed. 
It  is  considered  that  the  stacking  of  the  oxygen  ions  is  the 
dominant  factor  dictating  the  slip  plane  and  slip  direction. 
(Author) 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Honeywell  Research  Center,  Hopldns,  Minn. 

TORSION  OF  A  CIRCULAR  CYLINDER  IN  COUPLE 

STRESS  ELASTICITY. 

Technical  rept.  no.  25, 

by  H.  Cohen.   Jul  64,  lip  HR-64-274 

Contract  Nonr4076  00,  Pro].  NR032  451 

Unclassified  report 

Descriptors:   (*Stresses,  Cylindrical  bodies),  (•Wires, 
Elasticity),  Mathematical  analysis.  Equations. 
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The  equations  of  linear  couple  stress  elaWictty  are 
applied  to  solve  the  torsion  problem  for  a  circular  cylinder. 
B  is  found  that  the  torsional  rigidity  of  very  fine  wires 
will  be  greater  than  predicted  by  the  classical  theory  of 
elasticity.  (Author) 


AD-604  199  Div.    35 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp.,  Santa  Btonica.  Calif. 

ATTENUATION  OF  GAMMA  RAYS.   I.   ttlANSiaSSK>N 

VALUES  FOR  FDOTE  SLABS  OF  LEAD,  IRON,  AND  THE 

COMPTON  SCATTERER, 

by  Glenn  H.  Peebles.   23  Jan  53,  79p  P-B68 

Vbclasslfled  report 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
Raproduotion  has  been  made  from  best  available  copy. 

Descriptors:  (*Oamma  rays.  Attenuation),  (* Attenuation, 
Gamma  rays),  Lead,  Iron,  Scattering,  EUiflection,  Air, 
Photoelectric  effect,  Compton  scattering.  Photons. 

An  approximate  Integral  recursion  foimnla  Is  developed 
wfaloh  gives  a  relation  between  the  probaUllty  that  a  photon 
will  be  transmitted  through  a  slab  of  finite  thickness  with 
exacUy  k  ••■  1  collisions  and  the  piobabiUty  that  it  will  be 
transmitted  with  exactly  k  collisions,  where  the  latter 
probability  is  known  for  suitable  ranges  of  slab  thickness, 
of  incident  energy,  and  of  incident  angle.   A  similar  formula 
also  exists  for  the  expected  energy  transmitted.   The  two 
recursion  formulas  have  been  used  to  calculate  the 
transmissions  with  one,  two,  and  three  soatterings  for 
photons  incident  on  slabs  of  lead  and  of  iron,  and  from 
these  calculated  transmissions  the  'build-up'  factors  have 
been  estimated.   A  second  metibod,  which  considers  the 
transmission  through  a  thick  slab  as  a  succession  of  trans- 
missions through  ttiin  slabs,  is  used  to  oheck  the  estimates 
of  the  build-up  factor  obtained  by  the  flnt  method.   (Au&oi) 
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RAND  Corp.,  Santa  Monica.  Calif. 
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VALUES  FOR  VARIOUS  MATERIALS  AKD  GEOMETRIES, 
by  Glenn  H.  Peebles.  18  Mar  53,  5^  P*}68 

Unclassified  report 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
Reproduction  has  been  made  from.l>est  «tallable  copy. 

Descriptors:  (*Gamma  rays.  Attenuation),  (* Attenuation, 
Gamma  rays).  Absorption.  Probability,  Metals,  Scattering, 
Photoelectric  effect.  Pair  production.  Iron,  Lead.  Photons. 

A  discussion  of  the  etCect  of  variation  o|  the  total  absorp- 
tion coefficient  on  gamma- ray-transmlsaion  probabilities 
Is  given,  which  leads  to  estimates  of  the  build-up  factors 
fbr  a  material  of  arbitrary  atomic  number  Z.   Estimates 
are  made  of  the  photon  and  energy  densities  arising  from 
a  plane  of  sources,  a  line  of  sources,  and  a  point  source  In 
an  infinite  homogeneous  medium,  where  the  material  of 
the  medium  is  (1)  Iron  and  (2)  lead.   (Aultioi) 
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Antenna  Lab..  Ohio  State  Univ.  Researos  Foundation. 

Columbus 

A  STUDY  OF  AN  OPTICAL  SPATIAL  FtLTER  SYSTEM. 

Master's  thesis, 

by  Chartos  T.  BunnelL   6  Apr  64,  5^  (^$URF-12aa-14 


Contract  AF33  616  7843,  Pro).  4144,  Task  414408 

Unolassifled  report 

Descriptors:  (^Optical  filters,  Peiformanoe 
(Engineering),  Misalignment,  Mercury  lamps,  Monochro- 
matlo  ll^t.  Lenses,  Optical  Images.  Speetra  (Visible 
and  UltravtoleQ,  Cameras,  Optics,  Diffraction,  Integral 
transforms.  Mathematical  analysis.  Errors,  AU|piment, 
Optical  equipment. 

A  study  was  made  to  analyze  the  nature  of  errors  in- 
troduced by  various  componento  of  an  optical  q>atlal 
filter  system.   Errors  due  to  improper^  positioned  ^>- 
paratus  are  quite  evident  and  easily  corrected.  Phase 
errors  are  also  quite  evident  but  are  more  difficult  to 
renoove.   (Author) 

AD-604  273  Div.    25,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Frick  Chemical  Lab.,  Princeton  Univ.,  N.  J. 

NEW  CRYOGENIC  METHOD  FOR  RAMAN  3TUIXES-OP 

MOLECULAR  CRYSTALS. 

Technical  rept.  no.  17, 

by  R.  Savoie  and  A.  Anderson.   Jul  64,  16p 

Contract  Nonrl858  27,  Pro].  NR014  203 

Unclassified  report 

Descriptors:  (*Crystal  growth.  Cryogenics), 
(*Raman  spectroscopy.  Crystals),  Liquefied  gases, 
Cryostate.  Single  crystals,  Anmionla,  Sulfur  compounds, 
Dtoxldes,  Methane,  Hydrochloric  acid.  Hydrogen 
compounds.  Bromides,  Scattering,  Molecular 
association. 

A  new  technique  has  been  developed  for  growing  good 
quality  molecular  crystals,  suitable  for  Raman  studies 
at  tow  temperatures.   The  metiiod  utilizes  a  copper 
rod,  cooled  by  a  suitable  refrigerant,  wliich  lies  axlally 
in  the  sample  tube.   The  crystal  grows  radially  around 
the  rod  from  the  melt.   Liqpdd  nitrogen  and  helium 
cryostate,  incorporating  this  metlKxi,  for  use  with  the 
Cary  81  ^>ectrophotometer,  are  described.   These  can 
be  readily  modified  to  suit  other  Raman  instiumente. 
Low  Raylei^  scattering  near  the  exciting  line  and  the 
very  sharp  spectral  lines  of  a  number  of  samples  so  far 
studied  indicate  the  good  quality  of  such  crystals,  grown 
in  a  relatively  short  time.   (Auttioi) 


AD-604  292  Div.   25 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

IMPULSIVE  LOADING  ON  AN  ELASTIC  HALF-PLANE, 

by  J.  D.  Cole  and  J.  H.  Huth.   14  Dec  53,  7p  P-467 

Unclassified  report 

Descriptors:  (*Structural  parte.  Loading  (Mechanics)), 
Elasticity,  Mechanical  waves,  Siear  stresses.  Integral 
transforms,  Integral  equations.  Acoustic  properties. 

Consideration  Is  given  to  the  wave  system  resulting 
from  a  step  loading  on  an  elastic  half-space.   The  stresses 
in  a  one  dimensional  'head'  are  given  exactly.   The 
maximum  width  of  this  liead'  is  2r  sub  0,  and  ito  depth 
alcng  the  axis  falls  off  like  1/z  sub  2  for  large  z.   However 
the  magnitude  of  the  stresses  within  the  'head'  remain 
constant.   This  one  dimensional  'head'  could  be  of  consid- 
erable Importance  in  spalllng  problems.   Integrals  repre- 
senting reflected  waves  can  be  obtained  and  treated  by  the 
same  metfaod.   (Author) 


AD-604  303  Div.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 
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RAND  Coip.,  Santa  Monica,  Calif. 

W.  K.  B.  APPROXDIATION  THBOUGH  THB  TUBNINQ 

POINT 

by  A.  A.  Broyles.   IS  Feb  54.  lip  P-488 

Unclassified  report 

Descriptors:  (*Quantuin  niechanlcs,  HydTOgeo), 
(*Hydrogeo,  Atomic  properties).  Atoms,  Harmonic 
oscillators.  Functions,  Differential  equations.  Harmonic 
analysis. 

Approximations  to  solution  of  the  ra^al  one  particle 
Schroedlnger  wave  equation  for  hydrogen  bound  states  were 
Investigated  and  c<xnpared  to  the  original  Wentxel,  Kramers. 
Brillouln  (W.  K.  B.)  approximation.    A  modification  of  the 
W.  K.  B.  formulas  to  allow  them  to  pass  ttirougb  turning 
points  and  an  approximation  Involving  simple  harmonic 
oscillator  wave  functions  were  used.   Normalization  was 
accomplished  by  a  means  similar  to  the  correspondence 
principle  normalization  of  W.  K.  B.   The  accurate  solutions 
may  be  reproduced  to  within  5  percent  by  these  approxi- 
mations.  The  simple  harmonic  oscUlator  functions  seem  to 
give  tite  most  satisfactory  sohitioas  for  most  cases.  (Author) 


AD-604  310  Dlv.   35 

OTS  Prices:  HC  $1.00/MF  $0.50 

HAND  Corp.,  SanU  Monica,  Calif. 

A  NOTE  ON  THE  RBLATTVISTIC  THOMAS-FERMI 

ATOM  MODEL. 

by  3.  J.  aUTSrry.   1  Apr  54.  5p  P-500 

Unolsssifled  report 


Deacrlptors:  (* Atomic  structure,  Relattvlty  Oieory). 
(*Relativity  theory.  Atomic  structure).  Field  theory. 
Atomic  orUtals,  Atomic  energy  levels.  Mass-energy 
relation,  PerturtMitlon  theory.  Differential  equations. 
Mathematical  models.  Nuclear  shell  models. 


It  Is  shown  that  an  expression  for  the  density  of  states 
derived  from  the  Dirac  wave  equation  for  a  central  field 
removes  ttie  convergence  dlfOculties  In  the  usual 
'■tUtlvlstic  Tbomas-Feimi  equation.   (AuOwr) 
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AD-«03  526  DlT.   20,  30 

OTS  Prices:  HC  fl.OO/MF  $0.50 


Cooley  Electronics  Lab..  Univ.  of  Michigan,  Ann  Arbor. 

COMPUTATIONAL  TECHNIQUES  FOR  9CHEDULINO 

PROBLEMS  WITH  DEFERRAL  COSTS. 

Technical  rept.,  no.  140. 

by  E.  L.  Lawler.    Apr  64,   a2p  ORA-049a7-l-T 

Contract  AF30  602  2661 

Uii0lassifled  report 

Descr^jtors:   (•Scheduling.  MathematicMil  programming), 
(•Dynamic  programming.  Scheduling).  ("Linear  program- 
nUng.  Scheduling).  Optimization,  Costs,  Operations 
research.  Management  engineering.  Title  studies. 
Programming  (Computers). 

A  class  of  scheduling  problems  Involving  deferral  costs 
has  been  formulated  by  McNaugbton.  who  has  described  a 
simple  method  of  solution  for  the  linear,  single-processor 
case.   In  this  report  dynamic  programmtag  and  linear 
programming  techniques  are  applied  to  nonlinear  and 
multlple-prooessor  problems.   A  dynamlo  programming 
solution  of  the  nonlinear,  single-processor  problem  Is 
possible,  proveded  the  number  of  Jobs  is  small.   Trans- 
portation methods  of  linear  programming  can  be  used  to 
solve  large  nonlinear,  multiple-processor  problems, 
provided  the  processing  times  for  the  Job*  are  equal. 
Approximate  and/or  partial  solutions  are  possible  for 
otter  cases.   (Authoii 


AD-603  536  DlT.   26.  17.  22 

OTS  Prices:  HC  $3.00/MF  $0.76 


Springfield  Arnoory,  Mass. 

EXPERIMENTAL  ELECTROMAGNETIC  TEST 

METHODS  FOR  THE  NONDBSTRUCTrVfi  EVALUATION 

OF  CARBURIZED  STEEL  PARTS. 

by   H.  P.  Hatch  and  K.  A.  Fowler.  29  Ap(r  64.  lip 

Pro).  AW3BA603 

SA  TR19  1509 

lassifled  report 


uJili 


Descriptors:  (*Oun  components,  Steel)|  (*Steel. 
Electromagnetic  properties).  (*Non-de0tructlve  testing. 
Steel).  Carbon,  Carbides,  Austcnite.  Teet  methods. 
Test  equipment  (Electronics).  Volti^.  Colls,  Electric 
bridges.  Heat  treatment.  Phase  measurement.  Ferro- 
msgnetism,  Microstruoture,  Magnetic  properties. 

Several  experimental  electromagnetic  teet  methtirts 
were  investigated  for  application  to  tte  nondestructive 
evaluation  of  cariMrised  steel  parts.   The  results  of  tte 
study  Indicate  that  an  accurate  and  rapid  measure  of  tte 
case  depth  of  carburlzed  parts  can  be  made  based  on 
measurements  of  tte  phase  of  tte  third  harmonic  com- 
ponent of  tte  secondary  test  ooU  voltage.   This  test  para- 
meter can  te  relatively  insensitive  to  certain  normal  pro- 
cess variables.   An  a.c.  Induotanoe  bridge  was  used  to 
obtain  measurements  Indicative  of  tte  tempering  tenqvera- 
ture  and  free  ttorrite  content  of  tte  part,  Tte  results  of  an 
Investigation  oonoeming  tte  influence  of  retained  aus- 
tenlte  and  residual  stress  on  tte  magnetic  comparator 
evaluation  of  carburlzed  steel  sanqiles  are  also  reported. 
Biqwrimental  procedures  are  oitf  Ined  and  results  are 
discussed  In  terms  of  potential  appUoatlans  to  nonde- 
■troottve  testing  problems.  (Authoi) 


AD-603  694  Div.   36.  17 

OTS  Prices:  HC  $6.00/MF  $1.50 

Battelle  Memorial  Inst.,  Columbus.  Otalfa , 


PRODUCTION  AND  MANAGEMENT  -  Division  26 


raiSION.  PERFORMANCE,  FABRICATION,  AND 

MATERIAL  CONSIDERATIONS  FOR  HIGH-PRESSURE 

VESSELS 

by  E.  J.  Mills,  T.  J.  Atterbury,  L.  M.  Cassldy, 

R.  J.  Elter.  and  A.  R.  Duffy.  30  Mar  64.  286p 

Contract  DAOl  021AMC203Z 

RSIC  173 

Unolasslfled  report 

Descriptors:  (^Pressure  vessels.  Manufacturing 
ntetlKXto).  (*Welding.  Pressure  vessels).  Structures. 
Design,  Performance  (Engineering).  Loading  (Mechanics), 
Carbon  alloys,  Steel,  Stainless  steel.  Maraglng  steels. 
Mattematical  analysis.  Titanium  allojrs.  Aluminum  alloys. 
Nickel  alloys.  Cladding.  Welds,  Airborne.  Mechanical 
properties.  Stresses.  Radiography,  Biobliographles. 
Non-destructive  testing. 

Bottles  and  tanks  for  hl(^  pressures  of  5000  pounds  per 
square  Inch  and  above  are  discussed  under  tte  classifi- 
cations of  design,  performance,  fabrication,  and  material 
considerations.   Sii^le-walled.  muttllayered.  and  banded 
pressure  vessels  are  considered  togetter  with  manufac- 
turing methods.   Test  procedures  and  fracture  Initiation  and 
propagation  are  discussed  and  analyzed.   Consideration  is 
also  given  to  materials  and  specifications.  (Author) 


AD-603  733 
OTS  Prices 


Div.   26.  17 
HC  $4.00/MF  $0.75 


Aluminum  Co.  of  America,  New  Kensington,  Pa. 
INVESTIGATION  TOWARD  OBTAINING  SIGNIFICANTLY 
HIGHER  MECHANICAL  PROPERTIES  OF  AS-WELDED 
JOINTS  IN  HIGH-STRENGTH.  HEAT-TREATABLE  ALU- 
MINUM ALLOYS. 
Final  rept., 

by  James  R.  Terrill.  30  Jul  64,  U6p  Alcoa  2-64-16 
Contract  DA36  034ORD3237A,  Pro].  IH  0  24401A11  01 

Unclassified  report 

Descriptors:  (*Weld8,  Aluminum  alloys),  (*Alumiaum 
alloys,  Arc  welds),  (*Arc  welding.  Aluminum  alloys). 
Sheets,  Heat  treatment.  Aging  (Materials).  Tensile  pniper- 
tles.  Corroelon.  Stresses,  Magnesium  alloy.*.  Zinc  allsys. 
Microstructure,  Tests,  Metal  Joints.  Tables,  Fracture 
(Mechanics),  Failure  (Mechanics).  Welding  rods. 

This  report  descrltes  tte  investigations  on  local  teat 
treating  of  welds,  tead  contour  studies,  and  weldabillty  of 
controlled  composition  Al-Zn-^K  allojrs.  (Aut^or) 


AD-603  760 
OTS  Prices 


Div.    26,  12,  17 
HC  $3.00/MF  $0.50 


Norair  Div.,  Northrop  Corp..  Hawthorne,  Calif. 
DEVELOPMENT  OF  MANUFACTURING  CAPABILITY 
FOR  PRODUCING  HIGH  PERFORMANCE  ALUMINUM 
AND  MAGNESIUM  ALLOY  CASTINGS. 
Quarterly  progress  rept.  no.  1, 1  May-31  Ail  64, 
by  A.  J.  Der.  Aug  64,  55p  NOR-64-304 
Contract  AF33  615  1341,  ProJ.  8  119 

Unclassified  report 

Descriptors:  (*Aluminum  alloys,  Castings),  (•Magne- 
sium alloys,  Castii«s),  (^Castings.  Spacecraft).  (•Cast- 
it^  alloys.  Mechanical  properties).  Casting,  Perform- 
ance (Ei^lneerlng),  Manufacturing  methods,  Molding, 
Land,  Clay,  Tensile  properties.  Crystal  structure, 
Qrain  structure  (Metallurgy). 

This  report  considers:   (a)  Development  and  evaluation 
at  foundry  prooessiiy  methods  as  related  to  tte  most  ad- 
vanced foundry  techniques,  with  furtter  development  of 
tboee  factors  offering  tte  most  potential  to  achieve  tte 
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adrance  performance  characterlatlcs  for  Air  *orce  re- 
quirements,   (b)  Selection  and  evaluation  of  the  most 
promising  magnesium  and  aluminum  base  alloys  for 
further  derelopment.  (Author) 


over  a  range  of  siq>erheat.   Performance  data  were  obtained, 
and  the  effects  of  clearance,  geometry,  load,  and  speoA  are 
discussed.    (Author) 


AD-603  801 
OTS  Prices 


DiT.   26 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

SAMPLING  INSPECTION  PLANS  FOR  CONTmUOOS 

PRODUCTION, 

by  M.  A.  Olrshick.    10  May  48,  21p   P-17 

Unclassified  report 

Descriptors:  (*Quallty  control.  Industrial  production), 
("Industrial  production,  Quality  control).  Acceptability, 
Statistical  analysis.  Sampling. 

The  sampling  inspection  plans  disciisseo  are  applicable 
only  to  a  production  process  In  wiiich  the  units  of  product 
are  classified  as  either  defective  or  nondefective.   These 
plans  are  designed  to  set  a  prescrlted  upper  limit  to  the 
average  outgoing  quality  of  the  final  product  entering  into 
consumption  channels.   This  is  accomplished  through  a 
sequential  process  of  partial  and  complete  Inspection  of 
the  finished  product  which  will  be  described  In  detail 
later.   Sampling  inspection  schemes  whose  aim  Is  to 
improve  the  outgoing  quality  of  the  finished  product  Is  not 
new  In  the  field  of  industrial  quality  control.   Various 
methods  are  In  vogue  with  varying  degrees  of  statistical 
validity.   The  first  step  towards  putting  the  use  of 
sampling  Inspection  for  controlling  the  outgoing  quality 
on  a  scientific  basis  was  taken  by  H.  F.  Dodge  and 
H.  G.  Romig  of  the  Bell  Telephone  system.   Dodge  and 
Romig  made  tljeir  Inspection  plan  an  adjunct  to  lot-by-lot 
acceptance  inspection.    The  l>asic  idea  involved  in  their 
scheme  Is  brleuHy  described. 


AD-603  916  Div.    26.  32 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp..  Santa  Monica,  Calif. 

SPECIFIC  INDUSTRY  OUTPUT  PROJECTIONS, 

by  Harold  J.  Bamett.    rev.  1  Sep  51,   SOp   P-208 

Unclassified  report 

Descriptors:  (*1nduatrial  production.  Mathematical 
prediction).  Industries,  Economics,  Statistical  analysis. 
Tables,  M  loagement  engineering. 


AD-603  987  Div.   26,  32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

COMPARISONS  OF  INPUT-OUTPUT  AND  ALTERNATIVE 

PROJECTIONS,  1929-39, 

by  Selma  Arrow.   14  Apr  51,  20p  P-239 

Unclassified  report 

Descriptors:  (^Industrial  production.  Statistical 
analysis),  (*Economlcs,  Industrial  production).  Industries, 
Production,  Manufacturing  methods.  Labor,  Costs, 
Inventory  analysis.  Tables,  Theory,  Mathematical 
prediction. 

The  four  alternative  techniques  of  Industrial  production 
forecasting  are  compared  under  the  hypothesis  that  all 
the  basic  data  necessary  for  each  mettiod  are  available. 
Thus,  in  obtaining  total  output  projections  by  the  input- 
output  method,  it  is  assumed  that  actual  final  demands  are 
known  and  in  Bamett' s  regression  analysis,  that  the  true 
gross  national  products  are  known. 


AD-603  989  Div.    26,  32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

COMMENTS  ON  H.  J.  HARNETT'S  'SPECinC  INDUSTRY 

OUTPUT  PROJECTIONS,' 

by  A.  W.  Marshall.    1  Oct  51,  6p   P-243 

Unclassified  report 

Descriptors:  («1ndustrlal  production.  Mathematical 
prediction).  Production,  Industries,  Probability,  Econom- 
ics, Equations,  Statistical  analysis.  Vector  analysis. 
Tables. 

Projection  metiMxis  using  liqnit-output  tables  are 
compared  with  Bamett's  multiple  regression  method.   An 
alternative  method  is  suggested  using  the  ol>served 
production  by  industry  and  the  projected  production  as 
vectors  In  n  dimensional  Euclidean  space,  and  the  error 
of  projection  as  the  distance  between  the  two  points. 


AD-603  970  Div.    26 

OTS  Prices:  HC  $3.00/MF  $0.75 

Rocketdyne,  Canoga  Park,  Calif. 

INVESTIGATION  OF  CONDENSING  VAPOR  LUBRICATED 

SELF-ACTING  JOURNAL  BEARINGS. 

Final  rept  for  1  Oct  63-15  Jun  64, 

by  R.  Spies.   1  Jul  64,   86p  Rocketdyne-R-5741 

Contract  NoDr3617  00 

Unclassified  refwrt 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  oopy. 

Descriptors:   (* Journal  bearings.  Lubrication), 
(^Lubrication,  Steam),  Condensation,  Starting,  Vapors, 
Velocity,  Tests,  Performance  (Engineering),  High- 
temperature  research. 

A  test  program  on  steam-lubricated  Journal  bearings  waa 
completed.  Grooved  and  ungrooved  bearings  were  operated 


AD-604  055  Div.    26,  17 

OTS  Prices:  HC  $1.00/MF  $0.50 

I>o«^as  Aircraft  Co.,  Inc.,  Sante  Monica,  Calif. 
MECHANICAL  PROPERTIES  TESTS  OF  WELDED 
A-356-T6  ALUMINUM  ALLOY, 
by  E.  N.  Bossing.   20  Apr  64,    13p  SM-45949 

Unclassified  report 

Descriptors:  (*Alumlnum  allojrs.  Welding),  (*Weldlng, 
Castings),  Mechanical  properties.  Maintenance,  Panels 
(Structural),  Magnesium  alloys.  Heat  treatment.  Tests. 
Tensile  properties,  Welds. 

Test  of  welded  areas  in  heavily  chilled  A-356-T6 
aluminum  alloy  were  conducted  to  determine  feasibility  o< 
welding  foundry  defects.   The  resulto  showed  a  mechanical 
property  level  commensurate  with  the  retained  magnesium 
content  and  the  soundness  of  the  weld  deposit.   All  sound 
weWs,  when  heat  treated,  met  the  minimum  mechanical 
properties  specified  for  critical  areas  on  the  design 
drawing. 
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AD-604  073  Div.   26 

OTS  Prices:  HC  $2.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  CallL 

TRENDS  IN  SOVIET  INDUSTRIAL  PRODOCTIVrrY, 

tajr  Walter  Galenson.  6  Mar  52,  31p  P-al76 

Unolassified  report 

Descriptors:  (*IndUBtrlal  production,  USSR),  Eoooomics, 
Industries,  United  States,  Labor.  Statislttcal  analysis. 
History. 

Russian  statistics  indicate  an  annual  rate  of  growth 
(compounded)  of  productivity,  for  manufacturing  and 
mining,  of  10.3  per  cent  from  1928  to  1940.   Other  data 
indicate,  however,  that  this  figure  would  be  much  smaller 
if  computed  In  accordance  with  conventional  American 
techniques.   Very  substantial  productivity  gains  were 
achieved  under  the  prewar  Five  Year  Plans,  with  heavy 
Industry  leading  the  way  and  the  consumer  goods  Industries 
lagging  far  behind.   On  the  basis  of  oomparlsons  of 
physical  output  per  wage  earner  for  a  seoies  of  Industries, 
for  years  Immediately  preceding  World  War  II,  it  was 
concluded  that,  very  roughly,  Russian  Industry  in  1939 
stood  at  40  per  cent  of  the  American  labor  productivity 
level.   There  was  wide  variation  among  ittdustries.   The 
Russians  claim  that  their  average  rate  cf  productivity 
growth  from  1946  to  1950  was  13.25  per  oent,  and  that  by 
1950,  average  Industrial  labor  productivity  exceeded  the 
1940  level  by  37  per  cent.   A  gain  on  the  order  at  from 
5  to  10  per  cent  over  1940  would  appear  to  be  noors 
reallsttc. 


AD-604  076  CMv.   26,32 

OTS  Prices:  HC  $2.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

THE  'POUCY  SCIENCES':  ASPIRATION  AND  OUTLOOK, 

by  Paul  Kecskemett.    1  Apr  52,   26p  P-{K7 

Unolassified  report 

Descriptors:   ("Management  planning.  Theory), 
Sociology,  Verbal  behavior.  Probability,  Culture, 
Political  science.  Leadership,  Sclentifio  research. 
Management  engineering.  Social  scienoes.  Decision 
making. 


AD-604  172  Div.    26,  14,  17 

OTS  Prices:  HC  $5.00/MF  $1.00 

ITT  Research  Inst.,  Chicago,  111. 
DEVELOPMENT  OF  IMPROVED  LINEli  ^OR 
EXTRUSION  BILLET  CONTAINERS. 
Final  rept.  for  5  Jun  62-5  Jan  64, 


by  Sheldon  A.  Aschner.  May  64,  17^ 
Contract  AF33  657  8784,  Pro).  7  945 
ML  TDR64  194 


IITW' 
UMUss: 


B244-1S 


Ified  report 


Descriptors:  (*Heat  resistant  materials.  Metal-forming 
presses),  (*Metal-formlng  presses,  Extrusion), 
("Extrusion,  Metal-forming  presses),  (^Containers, 
Metal-forming  presses).  Tool  steel.  Ceramic  coatings, 
Ceramic  materials.  Composite  materials.  Reinforcing 
materials.  Fibers,  Aluminum  compounds.  Oxides, 
Molybdenum,  Nickel  alloys.  Chromium  alloys.  Cobalt 
alloys,  Molytxlenum  alloys.  Aluminum  alloys,  Titanium 
ailojrs.  Zirconium  compounds.  Heat-resistant  metals  and 
alloys.  Refractory  coatings.  Fiber  metallurgy. 

A  program  was  carried  out  to  secure  an  Improvement 
of  extrusion  container  liner  performance  and  life  for  metal 
extrusion  effected  in  the  2000  -  3400F  temperature 
range.   Liner-support  tooling  was  developed  to  permit  use 
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of  superalloy,  ceramlo-ooated  tool  steel,  and  solid  ceramics 
as  liner  materials  capable  of  wlttistandlng  180,000  psl  stem 
pressure.   The  tooling  utilized  liner-sleeve  assemblies 
which  were  not  shrlnk-fltted  in  the  container  and  could 
quickly  be  interchanged.   Prototype  extrusion  liners  of 
Rene  41  and  Udimet  700  superalloys,  and  a  variety  of  both 
Rokide-process  and  plasma-arc-ceramic  coated  liners, 
were  produced  and  evaluated.   Compositions  of  fiber- 
metal  reinforced  ceramic  materials  specially  designed  for 
liner  application,  were  produced  and  evaluated  t>y  extrusion- 
screening  test.    A  Rokide-process  stabilized  zirconla 
ceramic-coated  liner  withstood  TZM  alloy  extrusion  at 
3450F.   Plasma-arc  coatings  of  stabilized  zirconla,  and 
gradated  alumlna-nlckel,  and  cast  Udimet  700  alloy,  proved 
satisfactory  for  steel  extrusion  at  2000F.    Fiber  metal  re- 
inforced ceramic  mixtures  of  72A12O3-28M0  and 
59.5A12O3-40.5Mo  proved  capable  of  withstanding  billet 
temoeratures  of  3450F 


AD-604  211  Div.    26.  15.  30.  38 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

SUB-OPTIMIZATION  CRITERIA  AND  OPERATIONS 

RESEARCH. 

by  Roland  N.  MOKean.   22  Apr  53,  21p  P-386 

Unclassified  report 

Descriptors:  ("Operations  research.  Standards), 
Decision  making.  Optimization,  Selection,  Measurement, 
Economics. 

The  Importance  of  criteria,  identifying  ends  or  utility 
functions,  in  operations  research  is  discussed.  Criteria 
selection  is  examined  from  the  viewpoint  of  sub- 
optimization.   The  process  of  choosing  among  a 
relatively  narrow  list  of  resource  allocations  by  an 
administrative  level  other  than  the  hij^st. 


AD-604  277  Div.   26,  18,  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

Rome  Air  Development  Center,  Grifflss  AFB,  N.  Y. 

A  USER-ORIENTED  INFORMATION  PROCESSING 

SYSTEM, 

by  Frederic  A.  Dion.  Jun  64,  6^ 

Proj.  4594,  Task  459404 

RAOC  TDR64  193 

Unclassified  report 

Descriptors:  (*Data  processing  systems,  Managem«it 
engineering),  ("Management  engineering.  Decision 
making).  Management  control  systems.  Programming 
(Conq>uters),  Con4>uter  operators,  Cybernetics, 
PQbllc  relations.  Real  time.  Command  and  control 
systems.  Military  Intelligence. 

The  report  describes  the  e<pilpment  configuraticm  and 
programming  at  an  Information  processing  (IP)  system 
which  enables  managers  to  direct  their  operational 
organizations  more  effectively.   The  complete  system 
consists  of  the  manager-user,  his  experience  and 
knowledge,  the  organization's  personnel,  the  data 
processing  equ4>ment,  its  programs  and  language  and  the 
interactions  with  the  outside  world.   A  data  processing 
system  is  provided  for  the  noanager's  use  which  enables 
him,  without  prior  programming  e;q>erlenoe,  to  rapidly 
and  easily  manipulate  and  to  operate  on  the  Information 
that  he  uses  In  his  decision  making  processes.   A  system 
implementation  is  described  which  provides  the  manager- 
user  with  a  powerful,  fast,  convenient  Information 
processing  tool.   The  user  orientation  is  achieved  by 
programming  the  system  so  that  the  user  can  operate 
the  data  processing  portion  of  the  system  in  a  real-time. 
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on-Une  fashioo.  The  system  permits  the  uaar  to 

manipulxte  and  to  operate  on.  In  any  legitimate  way, 

the  Informatlao  iieoeafl*^^  for  bis  dedslon  mairtng.  (Author) 


AD-604  284  Dlv.   26,  IS,  30 

OTS  Prloes:  HC  11.00/MF  90.S0 

RAND  Corp.,  Santa  Mooloa,  Calif. 

SOME  COMBINATORIAl:  PROBLEMS  ARISINQ  IN  THE 

THEORY  OF  MULTI-STAGE  PROCESSES, 

by  Richard  Bellman  and  Oliver  Gross. 

13  Nov  53,  ISp  P-4S6 

Unolasslfled  report 

Descriptors:  (*a«i>wA»Hi»j>,  Dynamic  programming), 
(^Dynamic  programming.  Scheduling),  Numerical 
analysis,  Decision  theory,  Functional  analysis,  Equations, 
Operations  research.  Industrial  production. 

Using  the  technique  at  continuous  approximation, 
q>proximate  solutions  to  a  number  of  Important  multi- 
stage scheduling  problems  are  determined.   In  addition, 
the  functional  eqution  approach  of  the  theory  of  dynamic 
programming  is  used  to  derive  an  altemate  proof.   (Author) 


AD-604  297  Dlv.   26.  30,  32 

OTS  Prices:  HC  $1.00/MF  $0.50 

Rand  Corp.,  Santa  Monica,  CaUf. 

A  MOTOR  GASOLINE  BLENDING  PROBLEM. 

bgr  A.  S.  Manne.   25  Jan  54,  9p  P-479 

Unclassified  report 

Descriptors:  (^Scheduling,  Refineries),  (^Refineries, 
Scheduling),  EcoDomics,  Industrial  plants.  Gasoline, 
Operations  research.  Industrial  production. 

A  gasoline  blending  problem  was  selected  to  provide  a 
case  study  In  the  application  of  mathematical  economics 
to  an  actual  Industrial  situation. 


AD-604  298  Dlv.    26,  10,  30.  32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Coip..  Santa  Monica.  Calif. 

PETROLEUM  REFINERY  OPERATIONS  SCHEDULING. 

CHAPTER  n.    CONVENTIONAL  METHODS  OF  REFINERY 

ECONOMIC  ANALYSIS. 

by  A.  S.  Manne.   4  Feb  54.  rev.  1  May  54.  ISp 

P-481 

Unclassified  report 

Descriptors:  (*Scbedullng,  Refineries),  (*Petroleum 
lndusti7.  Economics).  ('Economics.  Refineries). 
Distillation.  Costs.  Petroleum.  Operations  research. 
Analysis. 

Economic  analysis  and  costing  principles  in  refinery 
operations  are  disctissed.   The  limitations  and  drawbacks 
are  examined. 


Descr^itors:  (*Linear  programming.  Numerical 
analysis).  (* Management  planning.  Linear  programming). 
Operations  research.  Refineries,  Mathematical  models. 
Programming  (Computers),  Nunterical  methods  and 
procedures. 

Linear  programming  techniques  for  solving 
administrative  and  planning  problems  are  discussed.   The 
simplex  method  is  advanced  as  the  most  practical  way  of 
solving  the  mathematical  protdem.   The  value  of  the 
IBM  701  calculator  as  a  computational  aid  Is  explored. 
A  petroleum  tdendlng  problem  Is  used  to  illustrate  the 
power  of  linear  programming  as  a  tool  for  planning. 


AD-604  301  Dlv.    36.  10.  30,  33 

OTS  Prices:  HC  $2.00/MF  $0.50 

Rand  Corp..  Santa  Monica,  Calif. 

PETROLEUM  REFINERY  OPERATIONS  SCHEDULING. 

CHAPTER  m.    A  CRUDE  OIL  ALLOCATION  PROBLEM, 

by  Alan  S.  Manne.   4  Feb  54,  rev.  1  May  54, 

36p   P-484 

Unclassified  report 

Descriptors:  (^Scheduling,  Refineries),  (*Petrole\mi 
Industry,  Scheduling).  Mathematical  models. 
Economics,  Costs,  Petroleum,  Mathematical  analysis. 
Optimization,  Programmers,  Operations  research. 

This  p^wr  presents  a  simplified  analysis  of  the 
allocation  of  crude  oils  between  the  various  units  of 
multiplant  Integrated  concern.   The  mathematical 
technique  used  takes  notice  of  the  net  realization  estimates 
that  are  available  in  large  Integrated  companies  and  also 
handles  the  question  of  crude  oil  availabilities  and  of 
primary  distillation  capacities. 


AD-604  302  Dlv.   26.  10,  30.  32 

OTS  Prices:  HC  $3.00/MF  $0.75 

Rand  Corp.,  Santa  Monica.  Calif. 

PETROLEUM  REFINERY  OPERATIONS  SCHEDULING. 

CHAPTER  V.   A  GASOLINE  BLENDING  PROBLEM, 

by  Alan  S.  Manne.    12  Feb  54,  rev.  1  May  54, 

66p   P-487 

Unolasslfied  report 

I^scr^tors:  ('Scheduling,  Refineries),  CPetroleum 
industry.  Scheduling),  Operations  research.  Economics, 
Gasoline.  Computers,  Linear  systems,  Mathenyitical 
models.  Numerical  analysis.  Partial  differential  equations, , 
Production. 

The  selection  of  an  optimal  gasoline  blending  schedule 
is  presented.   Assuhdng  fixed  availabilities  of  raw 
blending  materials  and  of  fixed  realizations  iqxm  finished 
products,  the  Union  Oil  Company's  gasoline  blending 
operations  were  formulated  in  terms  of  a  constrained- 
maximum  problem.   The  outstanding  result  of  the 
numerical  analysis  was  that  it  would  be  worth  several 
millions  of  dollars  per  annvun  if  the  conq>any  were  able 
to  shift  sales  so  as  to  sell  additional  quantitiefl  of 
premium  grade  gasoline. 


AD-604  299  Dlv.    26,  4,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

COMPUTATIONAL  EXPERIENCE  IN  SOL  VINO  LINEAR 

PROGRAMMING  PROBLEMS, 

by  Wm.  Orchard-Hays.    15  Mar  54.  21p   P-482 

Unclassified  rqwrt 


AD-604  304  Dlv.   26.  10.  30,  32 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

PETROLEUM  REFINERY  OPERATIONS  SCHEDULING. 

CHAPTER  IV.  A  NAPHTHA  REFORMING  PROBLEM, 

by  Alan  S.  Manne.    16  Feb  54,  rev.  1  May  54. 

47p   P-489 

Undasslfled  report 
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Descriptors:  (*Scheduling,  Refineries),  (^Petroleum 
industry.  Economics),  ('Economics.  piUoleum  industry), 
Optimization.  Mathematical  models.  Ltoear  systems, 
Graphics.  Nomographs.  OperatloDS  research.  Analysis. 

This  paper  offers  a  case  study  in  the  mstbemstlcal 
metitods  currentty  being  employed  by  rehnery  eoonomics 
managers.   When  the  analysis  is  confined  to  small 
sectiODS  ot  an  Integrated  operadoo,  the  present  noooogram 
techniques  appear  to  be  quite  adequate.  The  only 
disadvantage  in  relying  upon  such  methorta  is  that  they 
cannot  be  extended  to  prcrtilems  that  invdl^re  many 
iadependeot  variables. 


AD-604  309  DiT.   26,  10,  30,  32 

OTS  Prices:  HC  $4.00/MF  $0.75 


RAND  Corp.,  Santa  Monica,  Calif. 

PETROLEUM  REFINERY  OPERATIONS  SCHEDULING. 

CHAP.  VI,   CRACKING,  RECYCLING.  AND  BLENDING  - 

AN  INTEGRATED  REFINERY  PROBLEM. 

by  A.  S.  Manne.   5  Mar  54.  rev.  1  May  S< 

114p,  P-493  I 

UiMlasslfled  report 

Descriptors:  (*Schedullng,  ReflnertesJ,  (*Petroleum 
Industiy.  Scheduling),  Linear  programming,  Petroleum. 
Economics.  Coste.  Mathematical  models.  Computers, 
Numertcal  analysis,  Optlmlsatlaa,  ProductioD,  Operatloos 
research. 

This  paper  Is  concerned  with  a  sinqtlifled  version  of  a 
hypothetical  representative  thermal  craeUng  refinery 
scheduling  problem.   It  was  possible  to  convert  into  the 
language  of  linear  programming  an  engiaeering  analysis 
that  had  originally  Involved  numerous  noa-llnearities.   The 
mathematical  analysis  does  not  eliminate  the  fundamental 
uncertainties  facli^  an  oil  company  but  the  scheduling 
calculations  do  enable  the  refinery  people  to  present  the 
executive  group  with  a  detailed  program  for  dealing  with 
each  of  several  possible  contingeacies. 
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PETROLEUM  REFINERY  OPERATIONS  SCHEDULING. 

CHAP.  L  INTRODUCTION, 

by  Alan  S.  Manne.   19  Mar  54,  rev.  1  May  54, 

9p   P-502 

Uaolassifled  report 

Descriptors;  (^Scheduling,  Refineries),  ('Petroleum 
industry.. Scheduling),  Economics.  Operations  research. 
Computers.  Mathematics.  Dictionaries.  Production,  Coste. 

This  report  introduces  the  use  of  mathematioal  eooncnnios 
in  representative  oil  refinery  scheduling  problems.  A 
glossary  of  technical  terms  is  presented. 
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OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santo  Monica,  CaUf. 

PETROLEUM  REFINERY  OPERATIONS  SCHEDULING. 

CHAP.   Vn.   THE  ECONOMIST  AND  THE  OPERATIONS 

SCHEDULER, 

by  A.  S.  Manne.  22  Mar  54,  rev.  1  May  54,  Sp  P-503 

Unclassified  report 

Descriptors:   CScheduling,  Refineries),  ('Petroleum 
industry.  Scheduling),  Eoonomics.  Graphics.  Linear 
programming.  Nonlinear  programming,  Production, 
Operatloos  research. 

b  ^>plying  mathematical  economics  to  the  operatiOB 
at  business  activities,  the  following  questions  ai;e  briefly 
examined:  What  Is  the  econometrician  currently  able  and 
unable  to  contribute  to  the  refinery  programming  problem, 
and,  what  can  the  economist  learn  about  the  refinery 
operator. 
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27.  Propulsion  Systems 


AD-603  655  Div.    27.  12.  21 

OTS  Prices:  HC  $3.00/MF  $0.50 

General  Electric  Co.,  ClnclniMitl,  Ohio. 
DYNAMC  SHAFT  SEALS  IN  SPACE. 
Quarterly  rept.  no.  9. 
15  Jul  64,  53p 
Contract  AF33  657  8469 

Unclaaslfled  report 

Descriptors:  (*Space  propulsion.  Seals  (Stoppers)). 
(♦Rotary  seals.  Space  propulsion).  (•Seals  (Stoppers), 
Liquid  metals).  Space  enviromental  conditions.  Gas 
hearings.  Thrust  bearings.  Resonance,  Argon,  High  tem- 
perature research.  Potassium.  Oil  sells.  Drive  shafts. 
Test  facilities.  Captive  tests. 

The  objective  of  the  program  is  to  acquire  the  tech- 
niques for  sealing  high  speed  rotating  shafts  under  the 
operating  conditions  erf  high  temperature  liquid  metals 
and  vapors,  the  vacuum  environments  of  space  and  to 
provide  long  seal  life.   The  liquid  metal  seal  rig  was 
completely  assembled  for  preliminary  check-out  tests. 
The  supporting  facilities  for  these  tests  were  installed 
and  satisfactorily  operated.    Electromagnetic  shake  tests 
of  the  Installed  seal  rig  were  carried  out.   Static  tests 
Of  the  externally  pressurized  argon  gas  bearings  which 
carry  the  seal  spindle  were  carried  out  for  several  supply 
pressures.    Dynamic  gas  bearing  evaluation  was  com- 
pleted.  I)ynamlc  seal  evaluation  using  light  turbine  oil 
was  also  carried  out.   Reduction  of  data  obtained  during 
experimental  evaluation  (water)  of  the  squeeze  seal  config- 
urations was  completed. 
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OTS  Prtcea:  HC  $4.00/MF  $0.75 

Arnold  Engineering  Development  Center, 

Arnold  Air  Force  Station,  Tenn. 

BASIC  PROCESSES  OF  ION  BEAM  TERMINATION, 

by  J.  D.  Trollnger,  J.  I.  Shlpp,  and  A.  E.  Lennert. 

Aug  64,   114p 

Contract  AF40  600  1000.  ProJ.  NW2210,  Task  695003 

AEDC  TDR64  105 

Unclassified  report 

Descriptors:  (*Electric  propulsion.  Test  facilities), 
(*Ion  beams.  Sputtering),  (^Sputtering,  Ion  beams).  Ion 
engines.  Secondary  emission.  Energy,  Mathematical 
models.  Vacuum  systems,  Particle  accelerator  targets. 
Crystal  structure.  Liquid  metals. 

Theoretical  and  empirical  Information  necessary  for  the 
design  of  an  electrical  propulsion  test  facility  collector 
system  complex  Is  compiled.   Design  considerations 
wtilch  Include  sputtering,  beam  accommodation,  second- 
ary emission,  and  less  serious  secondary  effects,  are 
considered  In  some  detail.   A  theoretical  model  Is  pre- 
sented which  accounts  for  the  energy  dependence  of  the 
sputtering  phenomena  first  at  low  ton  energies  and 
secondly  in  the  region  where  the  Bohr  screening  param- 
eter Is  of  the  order  of  unity.   Based  on  these  functions 
obtained  from  the  theoretical  model  in  the  two  regions, 
an  asymptotic  empirical  relation  for  the  sputtering 
ratio  as  a  function  of  Ion  energy  Is  found  to  give  a  satis- 
factory account  of  available  data.   In  addition,  equations 
are  developed  to  evaluate  the  effects  of  sputtered  parti- 
cles upon  vacuum  chamber  pressure,  the  amount  of  flux 
leaving  the  target  that  returns  to  the  engine,  and  the 
time  required  for  the  target  to  become  saturated  with 
beam  particles.   Two  different  collectors,  the  solid 
metallic  type  and  a  liquid  metal  system,  are  evaluated. 
The  advantages  and  limitations  of  each  are  discussed. 
(Author) 


AD-603  699 
OTS  Prices: 
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Air  Force  Aero  Propulsion  Lab.,  Research  and 
rechnolofor  Dlv..  Wrl^- Patterson  AFB,  Ohio. 
KADL\L  AND  BINORMAL  THRUSTING  TECHNIQUES 
FOR  MANEITVERING  SATELLITES  IN  NEAR  EARTH 
SPACE. 

Rept.  foe  Apr  63-Jan  64, 
t>y  Ambrose  F.  Manlkowskl.    May  64.  56p 
APLTDR64  17 

Unclassified  report 

Descriptors:    (*EIectric  propulsion.  Maneuvering 
satellites),  (^Maneuvering  satellites.  Electric  propulsion), 
(•Thrust.  Fll^t  control  systems).  Rendezvous  guidance. 
Space  propulsion.  Attitude  control  systems.  Orbital 
trajectories.  Performance  (Engineering).  Equations, 
Numerical  analysis. 

The  technique  of  utilizing  radial  and  blnormal  continuous 
t'lnist  for  changing  the  position  of  a  vehicle  In  a  near  earth 
orbit  has  been  Investigated.   This  study  has  shown  that 
maneuvering  satellites  employing  electric  propulsion  have 
an  advantage  over  a  comparative  chemical  or  cold-gas 
system  for  mission  times  greater  than  20  days.    When 
continuous  low  thrust  Is  used,  the  error  Involved  in  pre- 
dicting the  position  of  an  evasive  satellite  Is  approximately 
100  miles,  nx>re  or  less,  which  depends  on  the  height  of  the 
orbit  and  the  thrust  level  Involved.    The  orbital  rendezvous 
maneuver  requires  a  fine  degree  of  control  over  the  position 
oi  the  rendezvous  ship.   It  appears  that  radial  and  blnormal 
continuous  thnist  can  be  employed  to  provide  this  control 
function.   In  addition  to  the  mentioned  evasive  and  rendezvous 
nianeuverlng,  this  technique  could  be  applied  to  a  reconnais- 
sance satellite  to  fulfill  the  station-keeping  function.  (Author) 


AD-603  917  Dlv.   27,  1 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp..  Santa  Monica.  Calif. 

THE  GENERALIZED  APPROACH  TO  THE  SELECTION 

OF  PROPULSION  SYSTEMS  FOR  AIRCRAFT. 

by  L.  R.  Woodworth  and  C.  C.  Kelber.   22  May  51.  99p 

P-210 

Unclassified  report 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  lias  been  made  from  best  available  copy. 
Presented  at  the  Annual  Summer  Meeting  of  the  Institute 
of  Aeronautical  Sciences.  Los  Angeles,  California, 
27-28  Jun  51. 

Descriptors:  (* Aircraft  engines.  Selection),  Propulsion. 
Rocket  motors.  Ramjet  engines,  Turbojet  engines. 
Afterburners,  Ducted  fans.  Turboprop  engines.  Internal 
combustion  engines,  Performance  (Engineering).  Weight. 
Fuel  consumptfon.  Compressors,  Aircraft  engine  ducts. 

The  generalized  approach  considers  the  powerplant  in 
terms  of  the  performance  and  application  retiuirements 
of  the  aircraft.   A  poweiplant  choice  for  a  given  combi- 
nation of  these  requirenoents  represents  a  compromise 
between  powerplant  weight,  frontal  area,  and  fuel  con- 
sumption.   Parameters  relating  to  the  performance  and 
^ipllcatlon  requirements  of  aircraft  are  used  In  simpli- 
fied endurance  equations,  which  encon4>ass  a  broad 
range  of  applications,  in  combination  with  powerplant 
characteristics.   By  use  of  electronic  calculating  equip- 
ment, systematic  evaluation  of  each  powerplant  type  and 
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varlatton  within  type  is  establls&ed  for  each  selected 
combination  of  aircraft  performance  and  application  re- 
quirements.  The  powerplant  is  selected  on  the  basis  of 
maximum  endurance  which,  under  the  metfaod  used,  is 
equivalent  to  minimum  total  wel^t  of  powerplant  idus 
fuel  weight.   The  powerplant  spectrum  is  represented 
by  seven  powerplant  types;  Rocket,  Ram  Jet,  After- 
burning Turbojet,  Turbojet,  Ducted  Fan,  Turboprop 
with  varying  power  division  between  propeller  and  jet, 
and  Reciprocating.    Effects  of  compressor  pressure 
ratio  and  turbine  Inlet  temperature  on  the  characteris- 
tics of  the  gas  turbine  family  are  considered.   (Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohio. 

THE  PROBLEM  OF  DETERMINING  TUt  OPTIMUM 

CRITICAL  OPERATING  PARAMETERS  VOR  A 

NONISOBAIUC  MOTOR  WITH  DIVERGEKT  NOZZLE, 

by  Robert  Staniszewskl.  4  Aug  64,  56p    1 1 

FTD  TT64  497;  TT  64  71209  | 

UiMlassifled  report 


Edited  trans,  of  Aromwum  budowy  Mas^  (Poland) 
1963,  V.  10.  no.  2,  p.  103-140.  | 

Descriptors:  (*Rocket  motors  (liquid  (tropellant). 
Performance  (Engineering)),  Fuel  systems.  Liquid 
rocket  propellants.  Fluid  flow.  Turbulence,  Combustion, 
Stability,  Rocket  motor  nozzles.  Starting.  Poland. 

A  solution  is  given  to  the  problem  of  noit«teady  state 
operation  of  a  liquid  rocket  motor,  using  the  dynamical  dif- 
ferential equations  of  turbulent  flow.  The  solutions  are 
used  to  determine  the  optimum  and  crltioal  parameters, 
together  with  the  stability  limits,  on  the  basis  of  a  noniso- 
baric  motor  model.   The  determination  cf  these  parameters 
makes  It  possible  to  oorrect  the  design  method  used  for 
rocket  motors.   (Author) 
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OTS  Prices:  HC  $4.00/MF  $0.75 

Hiller  Aircraft  Corp..  Palo  Alto.  Calif. 

SUMMARY  REPORT  ON  INVESTIGATION  OF 

MINIATURE  VALVE  LESS  PULSE  JETS. 

Rq>t.  for  Jul  60-Jun  62, 

by  R.  M.  Lockwood  and  W.  G.  Patterson. 

Feb  64.    102p   ARD-307 

Contract  DA44  177TC688.  Task  1D010S01A01405 

TRECOM  TR64  20 

Unclassified  report 


Legibility  of  this  document  Is  in  part  unsatiriactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:   (*Pulse]et  engines.  Research  program 
administration).  Fuel  Injectors.  Fuel  nozzles.  Ignition 
systems,  Fuel  systems.  Fluid  flow,  Jet  pumps,  Jet 
engine  fuels,  Thrust  augmentor  nozzles.  Thrust.  Heat 
transfer,  Hl^-temperature  research.  Thermal  expansion. 
Thermal  stresses.  Army  research.  Design,  Test  equip- 
ment, C(4>tive  tests. 


Eleven  sizes  and  configurations  of  miniature  valveless 
pulsejets  were  built  and  tested  to  determine  performance 
and  operational  characteristics  and  to  s«q>port  this  report 
on  the  general  state  of  the  art.   When  combined  with 
ejector  type  Intermittent  jet  thrust  augmenters,  the  best 
performance  was  achieved  with  the  HH-Ml  pulsejet  with 
augmenters.  which  produced  17  lb  thrust  with  a  Tsfc  of  1.8 
and  a  thrust  augmentation  ratio  of  1.9.   Thrust-to-oombustor 
volume  ratio  for  this  basic  pulsejet  was  140  Ib/cuUc  foot. 
With  augmenters  and  enclosing  shroud,  the  complete  engine 
package  would  produce  20  lb/cubic  foot.   Thrust-to-weig^t 
ratios  approached  12  to  1.   Advantages  of  simplicity,  low 
cost,  and  high  combustion  efficiency  and  heat  transfer 
rates  due  to  unsteady  flow,  make  these  engines  well  suited 
for  heater-blower  applications  as  well  as  having  some 
potential  for  thrust  applications.   (Author) 
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Washington  Univ.,  St.  Louis.  Mo. 

OPERATOR  PERFORMANCE  STUDIES:   Q.    LEARNINQ 

ANALYSIS  FROM  THREE-PLANE  MOTIONS. 

Final  rapt., 

by  Gerald  Nadler  and  Jay  Goldman.   May  61,  5^ 

Contract  Nonr816  08 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  the  best  available  copy. 

Descriptors:   (*Leaming.  Psycbometrics),  (*PerformaDce 
tests.  Time  studies).  Job  analysis,  Performance  (Human), 
Operators  (Personnel),  Motor  reactions.  Motion,  Indus- 
trial psychology. 

The  purpose  of  the  experiment  was  to  find  motton  perform- 
ance measurements  n^ilch  can  replace  (correlate  higUy 
with)  the  usual  learning  curve  ordinate  measurement  (output 
units  or  performance  times).   The  reason  for  obtaining  a 
motion  performance  measurement  to  replace  performance 
times  or  output  units  is  two-fold:   (1)  To  find  a  character- 
istic of  human  performance  wiilch  causes  differential  learn- 
ing performance  times  or  output  units,  and  (2)  To  develop 
a  more  precise  measurement  (rating  or  leveling)of  operator 
performance.    A  simple  taslc  and  motton  pattern  were  used 
to  provide  the  greatest  control  over  the  activities,  to  enable 
proper  interpretation  of  resulte,  and  to  permit  realistic 
hanrfling  of  the  treniendous  amount  of  data  available  from 
the  UNOPAR.    Each  experiment  In  ttiis  series  leads  to  more' 
complicated  motion  experimente  to  provide  basic  theories 
vipoD  which  learning  and  operator  performance  predictions 
can  be  based. 
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Institute  of  Environmental  Psychophystology,  Univ.  of 

Massachusette,  Amherst. 

VISUAL  AFTER-IMAGES  AS  A  SOURCE  OF 

INFORMATION. 

Technical  rept.  no.  3, 

by  Warren  H.  Teichner  and  Mahlcm  Wagner.    11  Jim  64, 

47p 

Contract  N61339  1303 

NAVTRADEVCEN  1303  3 

Unclassified  report 

Descriptors:  (*Aftorlmages,  Vlston),  (*Memory, 
Afterimages),  Visual  perception,  Dis{^ay  systems, 
Psycbophysiology,  Data,  Decision  making.  Sources, 
Military  intelligence. 

The  report  is  one  of  3  evaluations  of  differently 
proposed  metliods  for  increasing  the  ability  of  individuals 
to  report  ttie  contente  of  briefly  exposed  visual  displays. 
Id  this  case  concern  was  with  the  ability  of  observers  to 
extract  data  from  induced  retinal  after-images  as  a  T"«^wn« 
of  increasing  the  display  exposure  time  in  single 
glimpse  situations.   It  was  found  ttiat  observers  can  use 
after-image  data,  and  that  the  gain  in  reporting  to  be 
expected  will  be  greatest  for  those  situations  where, 
witlx>ut  after-images,  reporting  is  most  difficult,  that  is, 
under  condlttons  of  high  display  load  or  very  short  exposure 
time.   The  benefit  demonstrated  was  associated  primarily 
with  tbe  positive  after-image;  however,  tlie  negative 
after-image  was  not  ruled  out  as  a  persistent  data 
source.    (Autlwr) 


AO-603  554  Div.   28 

OTS  Prices:  HC  H.OO/MF  $0.50 

Washii^^ton  Univ.,  St.  Louis,  Mo. 

SOCIAL  INFLUENCE,  INFORMATION  PROCESSING,  AND 

NET  CONFORMITY  IN  DYADS. 

Technical  rept., 

by  Richard  H.  WUliB.  Jul  64,  26p 

Cootnot  NoBrtie  12 

Unclaoslfled  report 

Descriptors:  (*Group  dynamics,  Psycbometrics),  (*Per- 
o^tion  (Psychology),  Motivation),  Decision  maldi^.  Job 
analysis.  Personally,  Reaction  (Psychology),  Photographs. 

Subjects,  vartously  motivated,  ranked  ten  stimulus  photo- 
graphs according  to  Judged  artistic  merit.    Analysis  and 
subsequent  interpretation  of  the  rankings  supported  the  fol- 
lowing hypotheses:   (1)  subjecte  perceiving  partners  to  be 
Btqiertor  to  themselves  in  task  competence  will  exhibit  more 
net  conformity  to  partners'  Judgments  than  will  subjecte  per- 
ceiving partners  to  be  Inferior  to  themselves  in  task  compe- 
tence:  (2)  the  effect  described  in  (1)  will  be  more  pronounced 
in  a  context  stressing  an  information  processing  orientation 
than  In  one  placing  explicit  stress  on  a  social  orientatton; 
(3)  the  effect  described  in  (2)  will  be  more  pronounced  inthe 
case  of  male  subjects  than  it  will  in  tbe  case  of  female  sub- 
jecte;  (4)  subjecte  will  exhibit  a  greater  dependence  upon 
partners  in  the  informatloa  processing  set  than  in  the 
explicit  social  set. 


AD-603  578 
OTS  Prices: 


Dlv.   28,  16 
HC  $1.00/MF  $0.50 


Navy  Medical  Neuropsyclilatric  Research  Unit, 

San  Diego,  Calif. 

BODY  SIZE,  SELF  EVALUATION,  AND  MILITARY 

EFFECTIVENESS, 

by  E.  K.  Eric  Gunderson.  Jul  64,  lip 

Task  MR005  12  2004 

NMNRU  64  14 

Unclassified  report 

Descriptors:  ('Personality,  Naval  personnel), 
('Performance  (Human),  Naval  personnel),  (*Naval 
personnel,  Performance  (Human)),  ('Psycbometrics, 
Naval  personnel).  Performance  teste,  Effectiveness, 
Adjustment  (Psychology),  Attitudes,  Behavior,  Social 
psychology,  Psychophysiology,  Correlation  techniques. 
Body  weight.  Intelligence  teste. 

In  a  pc^Nilatton  on  young,  healthy  Navy  men  dissatisfaction 
with  height  and  weight  varied  directly  with  deviation  from 
preferred  (ideal)  height  and  weight.   Dissatisfaction  with 
intellectual  level  generally  varied  inversely  with  intelli- 
gence, although  within  a  wide  range  of  GCT  scores  no 
relattonship  was  present.   Height  appeared  to  have  a 
pervasive  effect  upon  self  evaluations  generally.   Short- 
Underweight  and  Short-Overweight  groups  had  the  most 
unfavorable  self-images.   Neither  height  nor  weigM 
seemed  to  have  an  effect  upon  military  performance 
except  at  the  extremes.    Very  short  and  overweight  in- 
dividuals tended  to  be  both  unhappy  with  themselves 
and  ineffective  in  performance.  (Author) 


AD-603  580  Div.   28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Navy  Medical  Neuropsychiatrlc  Research  Unit, 
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AN  EVALUATION  OF  A  POPULAR  LEADER. 

by  Paul  D.  Nelson.  Jun  64,  7p 

Task  MR005  12  2004 
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Unclassified  report 
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Deacrlptort:  (*Leafdenhlp,  Soctometrws),  (*Naval 
personnel.  Leadership),  ('Group  dynamics.  Leader- 
ship), Mottvatloa.  Adjustment  (Psychology).  Social  pay- 
chology,  Psyohometrios,  Behavior,  Eff^tiveneM, 
Statistical  analysis.  Correlation  techniques. 

The  purpose  of  the  preaent  study  was  to  follow-up  pre- 
vious findings  ooncemlng  tbe  similaritlM  and  differ- 
ences between  popular  and  unpopular  lesilers  in  small 
groups.   AttMition  was  not  given  to  the  Mn-leader  group 
In  this  study.   Three  hypotheses  were  established:   (1) 
jMpular  and  unpopular  leftders  are  not  different  from  one 
another  on  characteristics  denoting  individual  promi- 
nence: (2)  popular  and  unpopular  leaders  are  not  dif- 
ferent from  one  anotlier  on  characteristics  denoting 
task-motlvatton:  and  (3)  popular  leader*  have  a  more 
poaltlve  social-emotional  orientation  than  unpopular 
leaders  as  evidenced  through  greater  self-control, 
flexibility,  and  concern  for  gro«q>  relatims  and 
harmony. 


AD-603  763  Div.   28 

OTS  Prices:  HC  $2.00/BiIF  $0.50 

Northwestom  Univ.,  Bvanston,  U. 

FACTORIAL  ANALYSIS  OF  PRECISION,  STEADINESS 

AND  EQUILIBRIUM  IN  FINE  MOTOR  SKILLS. 

Final  rept. 

by  Robert  H.  Seashore  and  Frank  J.  DuMu 

[J95QJ.  41P 

Contraot  N6ori  158  00.  ProJ.  NR151  13J  I 

U  Kdassifled  report 

Descriptors:  ('Psychomotor  teste.  Psycbophysiology). 
Vision,  Hearing,  Measurement,  Laboratory  equipment. 
Test  equipment.  Motor  reactions.  Combinatorial 
analysis. 


lof  ftie 


To  provide  a  representative  sample  of  fne  motor 
psychomotor  skills  empliasising  precision,  steadiness, 
and  equilibrium,  a  battery  of  eleven  laboratory  Instru- 
mente  was  devised,  all  having  automatic  aooring  on  elec- 
tric counters.   These  teste  provided  a  total  of  twenty-six 
measuremente  analysing  such  faotors  ■■  the  effect  of 
standing  or  sitting  poature;  sense  modalities  or  vlston, 
audition  or  equilibrium;  and  movemente  in  two  or  three 
dimensions.   The  two  studtes  on  this  pmject  report 
correlations  from  three  groups  of  psychology  studente 
faotorlally  analyzed  by  separate  groups  with  quite  con- 
sistent Identlficatton  of  seven  group  faotors  underiylng 
preoteloo  of  motor  performances.   (AuOior) 
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TRACOR,  Inc.,  Austin.  Tex. 
BINAURAL  INTERACTION. 
Summary  rept.  for  1  Apr  63-1  Apr  64. 
by  Bruce  H.  Deatherage.  8  Jun  64,  67p 
TRACOR-64-199-U 
Contract  Nonr4193  00 


1 1  elasslfled  report 


Descriptors:  ('Auditory  perception.  IMychopfaystology), 
('Psycboaooustics,  Thresholds  (Physiology)),  Ftaysi- 
ology.  Neurology,  Nerve  Impulses,  Nervous  system. 
Hearing,  Auditory  signals,  Eare,  Sound,- Stimulation, 
Measurement,  Plteh  discrlminatton,  SlectrQoic  equip- 
ment. Frequency,  Potontiometors,  Bl^logr^jbies, 
Psychology,  Anatomy. 


I.  B1I41( 


A  summary  of  research  done  on  binaural  Interaction  is 
presented.   The  aims  of  the  work  are  (1)  to  extend  knowl- 
edge of  the  mechanisms  of  bixtaural  interaction,  and  (2) 
to  outline  the  problems  a  theory  of  binaural  Interactioo 


must  solve.  A  selective  btbltognvogr  emphasUug  rele- 
vant anatomical,  physiological,  and  psychological  factors 
is  included. 


AD-603  793  Dlv.   28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Stanford  Univ..  Calif. 

PERCEPTION  OF  LEADERSHIP  IN  SMALL  GROUPS; 

A  RANK  ORDER  mVESTIGATION  OF  THE 

EMERGENCE  OF  THE  LEADERSHIP  ROLE  IN 

SMALL  GROUPS. 

Technical  rept.  no.  9, 

by  Thomas  W.  Harrel  and  Hans  E.  Lee.   Jul  64.  13p 

Contraot  Nonr225  62.  ProJ.  NR171  S88 

Unclassified  report 

DescrU>tors:  ('Leadership,  Perception  (Psychology)), 
CPeroeptton  (Psychology),  Leadership),  ('GroiQ) 
dynamics,  Psycbometrics),  Selection,  Social  psychology, 
Soctometrios. 

To  study  the  process  wherby  small  groups  come  to 
identify  one  of  their  menbers  as  a  leader  and  to  investi- 
gate wliether  such  emergent  leadership  could  be  pre- 
dicted from  a  knoniedge  of  other  variables,  49  groiq>8  of 
either  4  or  5  oten  were  assembled  to  discuss  a  human 
relattons  case.   Within  each  groif),  the  rank  order  of  the 
men  on  42  psychological  test  variables,  6  observational 
and  sociometric  variables,  and  6  peer  rating  variables 
was  computed.  The  distribution  of  these  ranks  for  each 
variable,  for  tl>ose  subjecte  who  received  ttie  hi^iest 
rank  in  response  to  the  sociometric  question,  'Which 
member  of  the  group  would  you  say  stood  out  most 
definitely  as  leader  in  the  discusslonf '  was  contrasted 
with  the  distributton  on  the  same  variable  for  those  sub- 
jecte who  received  tlie  lowest  rank  to  the  leadership 
questfon.   The  clearest  reason  that  was  found  to  explain 
wtiy  men  were  designated  as  the  leader  was  that  they 
had  a  hlglier  rate  of  interaction.   Those  who  acted  the 
most  were  the  most  Ukely  to  be  Judged  to  have  been  the 
leader.  (Author) 
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[proi9  Effectiveness  Research  LabC)   Univ.  at 

Illinois,  Urbana. 

AN  ANALYSIS  OF  THE  METHOD  OF  TRIADS  IN 

RESEARCH  ON  THE  MEASUREMENT  OF  MEANING. 

Technical  rept.  no.  17. 

by  Kenneth  L  Forster,  Harry  C.  Triandls.  and  Charles  E. 

Osgood.  Jtm  64,   2^ 

Cootraot  Nonrl834  36,  ProJ.  NR177  472 

Unclassified  report 

Descriptors:   CWord  association.  Social  oonununlcatlOn), 
CSodal  communlcatioD.  Word  association),  ('Langiuge, 
Ormq>  dynamics).  Psycbometrics,  Reaction  (Psychology), 
Behavtor,  Culture,  Stimulation,  Correlation  techniques. 
Attitudes,  Teste,  Social  psychology,  Sociometrics. 

As  part  ct  an  atteiiq>t  to  develop  quantitative  measures  of 
meaning  that  differ  from  the  measures  of  affective  meaning 
that  are  already  available,  the  present  stu4y  focused  on  the 
relationsh^s  between  indices  at  meaning  similarity,  ob- 
tained from  tbe  semantic  differential,  the  mettKxl  at  associa- 
tive overlap  and  tbe  method  of  triads.  Conoepte  having 
similar  semantic  differential  profiles  were  selected,  and 
meaning  similarity  Indices  by  the  above  menticmed  three 
methods  were  compared.  It  was  found  that  the  associative 
overlap  Indices  were  hl^y  correlated  with  the  Judgmente 
of  meaning  similarity  obtained  by  the  method  of  triads. 
The  affective  coding  of  words  was  also  related  to  tiie 
trladic  Judgmente,  but  this  effect  was  slight.  It  is  concluded 
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that  S's  judgments  of  meaning  similarity  are  causally 
dependent  on  associative. connectlona  between  words  rather 
than  a  knowledge  of  formal  semantic  relationship  between 
words,  such  as  synonymy  or  mutual  substitutabillty.   The 
method  of  associative  overlap  appears  to  provide  a  promis- 
ing procedure  for  the  measurement  of  meaning  similarity. 
(Author) 
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Group  Effectiveness  Research  Lab..  Univ.  at  Illinois, 

Urbana. 

PERSON  PERCEPTION  AMONG  AMERICAN  AND 

INDIAN  STUDENTS  ^I^  CREATIVE  PROBLEM 

SOLVING  IN  CULTURALLY  HETEROGENEOUS  GROUPS. 

Technical  rept.  nos.  15  and  16. 

by  Harry  C.  Trlandls.  Martin  Fishbein,  and  Eleanor  R. 

HalL  Jun64,    Ulp 

Contract  Nonrl834  36.  PrOJ.  NR177  472 

Unclassified  report 

Descriptors:  (•Group  dynamics,  Attitudes),  (Perception 
(Psychology).  Group  dynamics),  (^Character  recognition. 
Factor  analysis).  Behavior,  Stimulation,  Culture,  Social 
psychology.  Anthropology,  Reaction  (Psychology), 
Psychometrics,  Sociometrics,  Personality,  Social  com- 
munication. Analysis  of  variance.  Correlation  technicjues. 
Students. 

The  generality  of  the  analyses  reported  by  Trlandls 
(1964b),  in  which  the  behavioral  differential  was  employed 
with  American  students,  was  checked  with  a  sample  of 
American  as  well  as  a  san4>le  of  Indian  students,  and  with 
a  different  set  of  stimulus  persons.   The  findings  appear 
to  be  quite  stable  across  samples  of  Ss.   The  relation- 
ships between  the  behavioral  and  semantic  differentials 
were  examined  In  detalL   In  general,  the  first  factor  of 
the  behavioral  and  semantic  differential  are  hi^y  inter- 
correlated,  but  for  certain  stimulus  persons  this  cor- 
relation breaks  down.   The  determinants  of  similarity  and 
difference  in  the  results  obtained  from  the  two  instruments 
are  described.   Twelve  dyads  consisting  of  two  Americans, 
12  consisting  of  two  Indians,  and  22  ccmsisting  of  one 
American  and  one  Indian  were  given  a  problem  that  was 
designed  to  produce  disagreement  between  an  American 
'technological  expert'  and  an  Indian.   The  dyads  produced 
both  a  variety  of  solutions  to  the  problem  and  then  a  single 
integrative  solution.   These  solutions  were  rated  on  their 
originality,  efficiency,  acceptability  to  Indian  villagers, 
and  acc^tabllity  to  Indian  students.   (Author) 
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OTS  Prices:  HC  $4.00/MF  $1.00 

Group  Effectiveness  Research  Lab.,  Univ.  of  Illinois, 

Urbana. 

SOME  EFFECTS  OF  LEADERSHIP  TRAINING  ON 

INTERCULTURAL  DISCUSSION  GROUPS. 

Technical  rept.  no.  18, 

by  Lynn  R.  Aixlerson.  Jun  64,    150p 

Contract  Nonrl834  36,  Pro].  NR177  472 

Unclassified  report 

Descriptors:  (*Leadership,  Training),  (*Group 
dynamics.  Leadership).  (^Personality,  Leadership), 
Culture,  Attitudes.  Behavior,  Performance  (Human), 
Social  psychology,  Sociometrics,  Psychometrics, 
Stress  (Psyoholo©r).  Performance  tests.  Reaction 
(Psychology).  Social  communication.  Correlation 
technlqpies. 

Ei^iteen  American  Ss  were  given  leadership  training 
which  was  'redundant'  to  their  personal  leadership  style 
as  measured  by  Fiedler's  LPC  score  (esteem  for  least 
preferred  co-worker).   Another  18  Ss  were  given  training 


which  was  'complementary'  to  their  persoaal  leadership 
style  in  suggesting  an  additional  set  of  leadership  be- 
haviors.  The  leaders  were  then  appointed  chairmen  of 
groups  composed  of  one  other  American  S  and  one  Indian  S. 
Results  indicated  that  (a)  leaders  given  complementary 
training  had  somewhat  Ug^er  performance  {p  <  .10)  than 
leaders  given  redundant  Instructions  on  a  creativity  task 
although  no  differences  were  found  on  an  intercultiural 
negotiation  task;  (b)  a  curvilinear  relationship  was  evi- 
dent between  the  correlation  of  leader  LPC  and  grovq) 
performance  when  the  'effective  power'  of  the  leader  waa 
considered;  (c)  individual  measures  of  social  distance 
toward  the  opposite  culture  were  negatively  related  to 
group  performance;  (d)  Intelligence  and  creativity  scores 
were  complexly  dep«ident  upon  the  task  and  the  culture 
and  role  of  the  individual.    (Author) 
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THE  EFFECTS  OF  VIBRATION  ON  DIAL  READING 

PERFORMANCE. 

Rept.  for  May  63-Feb  64, 

by  Harvey  A.  Taub.    Jul  64,   28p  CAL  VH-1838-E-1 

Contract  AF33  657  11729.  Pro].  7231.  Task  723101 

AMRL  TDR64  70 

^  Unclassified  report 

• 
Descriptors:   (*Vlbratlon.  Visual  acuity),  (*Acceleratlon 
tolerance.  Visual  acuity).  (*Vl8ual  acui^.  Vibration), 
(•Helmets,  Acceleration  tolerance).  Tolerances 
(Physiology).  Periormance  tests.  Performance  (Htunan), 
Space  medicine.  Launching,  Atmosphere  entry.  Stress 
(Physiology),  Space  environmental  conditions.  Posture, 
Astronauts,  Oscillation,  Manned  spacecraft.  Models 
(Simulations),  Air  force  personnel.  Analysis  of 
variance. 

Four  experiments  were  performed  to  determine  th^  ef- 
fects of  whole-body  sinusoidal  vibrations  in  the  X,  Y 
and  Z  axes  upon  dial  reading  performance.   The  subjects 
were  in  the  semisupine  position  so  that  the  force  of 
gravity  was  directed  through  the  X  axis  of  the  body.   In 
all  four  experiments,  performance  at  6.  11  and  15  cps 
was  compared  at  various  levels  of  acceleration  and 
with  and  without  the  use  of  a  helmet  restraint.    Further, 
performance  was  assessed  with  an  easy  and  a  difficult 
dial  reading  task.   The  results  Indicated  that  periorm- 
ance with  the  easy  task  was  relatively  unaffected  by 
the  vibration  conditions  while  large  and  significant 
losses  in  periormance  occurred  with  the  difficult  task. 
Mean  errors  for  the  difficult  dial  reading  task  in- 
creased significantly  as  acceleration  level  of  vibration 
increased.   The  results  farther  indicated  that  the  ef- 
fects of  helmet  restraint  ,%nd  frequency  upon  perform- 
ance with  the  difficult  reading  task  varied  with  the 
direction  of  vibration.   That  is,  the  use  of  a  protective 
device  to  restrict  helmet  movements:  (a)  improved 
performance  at  all  frequencies  when  vibration  was  in 
the  X  axis;  (b)  improved  performance  at  6  cps,  but 
degraded  periormance  at  11  and  IS  cps  in  the  Y  axis, 
and  (c)  had  no  effect  when  vibration  was  in  the  Z  axis. 
(Author) 
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A  PREFERENCE  EXPERIMENT, 

by  M.  M.  Flood.    13  Nov  51,  45p   P-256 

UDClassified  report 

Desorlptors:   (•Decision  making.  Group  dynamics), 
(•Group  dynamics.  Mathematics).  Psychometrics. 

The  experiaieot  reported  In  this  paper  was  oooduoted  In 
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order  to  gain  some  experience  in  the  organization,  adminis- 
tration, and  analysis  of  other  of  its  general  type.   The  type 
has  been  selected  in  an  effort  to  find  one  that  permits 
testing  of  a  wide  variety  of  mathematical  theories  pertinent 
to  be  study  of  social  organizations.   The  oae  trial  reported 
here  Is  used  only  for  convenience,  as  an  example,  in  this 
very  preliminary  discussion  of  the  planned  experimental 
series.   (Author) 
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RAND  Corp.,  Santa  Monica,  Calif. 

A  PREFERENCE  EXPERIMENT  (SERIES  t,  TRIAL  1). 

Iqr  M.  M.  Flood.   5  Deo  51,   44p   P-258 

Unglasatfled  report 

Descriptors:   (•Group  dynamics,  Declflibo  making), 
(•Game  theory,  Decision  making),  (•DeOiBlon  making, 
Groi9  dynamics),  Psychometrics. 

An  experiment  is  reported  In  which  a  groif)  of  seven 
subjects  were  required  to  select  one  from  among  eleven 
objects  and  to  dispose  of  It  among  themselves.   Their 
solution  is  compared  with  others  possible,  such  as  those 
suggested  by  game-theoretic  considerations,  and  it  is 
considered  that  the  group  failed  by  a  substantial  margin 
to  find  an  optimal  selection  and  disposltloa.    Deficiencies 
of  majority  voting,  as  a  decision  process,  are  noted  and 
psychological  factors  enter  into  the  groufi  process  in  an 
imiwrtant  fashion.   (Author) 
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A  PREFERENCE  EXPERIMENT  (SERIE^  i,  TRIALS  2. 

S.4). 

by  M.  M.  Flood.   25  Jan  52,   %4f   P-263 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  attllable  oopy. 

Descriptors:   (*Game  theory.  Group  dyBtmics),  (•Group 
dynamics.  Decision  making),  (•Decision  making.  Group 
dynamics),  Psychometrics. 

TrUls  2,  3,  and  4  of  a  preference  experiment  described  in 
AD603  998  are  reported.   A  group  of  seven  subjects  was 
required  to  select  one  from  among  a  group  of  objects  and  to 
dispose  of  it  among  themselves.   The  objects  were  miscel- 
laneous items  such  as  a  banjo,  flower  bowl,  etc.,  donated  by 
the  subjects.   The  subjects  were  all  RAND  employees.   The 
trials  reported  here  were  concerned  with  non-zero-sum 
game  thciory  and  closely  related  mathematical  theories  re- 
lating to  group  decision  processes,  as  in  the  first  triaL 
Variations  were  introduced  In  these  trials  by  using  ex- 
perienced subjects,  and  by  using  chaitces  at  objects  In  place 
of  the  objects  used  In  Trial  1.   (Author) 
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Honeywell,  Inc.,  Minneapolis,  Minn. 
STUDIES  COMPARING  EFFECTIVENESS  OF  THREE- 
DIMENSIONAL  VERSUS  TWO-DIMENSIOHAL 
PRESENTATIONS. 
Final  rept. 

Iqr  H.  E.  Guttmann  and  D.  A.  Anderson.  ^  Nov  62,  69p 
lOI-MPG-1525-TRl 
Contract  AF30  602  2379 
RADC  TDR63  39;  PB  165  332  UMlasslfled  report 


Descriptors:  (*Display  systems.  Human  engineering). 
(•Stereoscc^ic  display  systems.  Effectiveness),  (•Position 
finding,  Periormance  tests),  Visual  perception.  Decision 
making.  Performance  (Human),  Positioning  reactions. 
Targets,  Velocl^,  Errors. 

The  study  compared  the  efficacy  of  two  types  of  displays: 
A  real  three-(Umenslonal  display  versus  an  orthogonal 
dual  projection  two-dimensional  display.  Subjects  were 
required  to  make  judgments  of  absolute  position  of  targets, 
relative  position  c^  targets,  absolute  velocity,  and  relative 
velocity.   In  judgments  of  absolute  velocity,  performance 
was  slightly  superior  on  the  three-dimensional  display. 
In  the  other  areas  investigated,  performance  was  superior 
OD  the  two-dimensional  display.   (Author) 
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RAND  Corp.,  Santa  Monica.  Calif. 
TESTING  ORGANIZATION  THEORIES, 
by  M.  M.  Flood.    1  Nov  52,   22p   P-312 

Unclassified  rqport 

Descriptors:  (•Decision  making.  Mathematical 
nuxlels),  (•Mathematical  models.  Decision  making). 
Group  dynamics.  Learning,  Behavior,  Stochastic  proces- 
ses. Game  theory.  Test  methods.  Statistical  analysis. 

A  discussion  of  a  few  typical  theories  of  decision  making 
In  small  human  groups,  and  descr4>tion  of  a  few  pilot 
e;q>erlments  illustratiiig  the  kind  of  theoretical  and 
experimental  problems  that  are  met  in  testing  these 
theories.    (Author) 
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THE  INFLUENCE  OF  ENVIROMENTAL  NON- 

STATIONARITY  IN  A  SEQUENTIAL  DECISION-MAKING 

EXPERIMENT, 

tqr  Merrill  M.  Flood.   17  Nov  52,   3^   P-345 

Unclassified  report 

Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  will  be  made  from  best  available  cc^y. 

Descr^tors:  (•Sequential  analysis.  Decision  theory), 
(•Decision  making,  Psychometrics).  (•Game  theory. 
Decision  making).  (•Mathematical  models.  Decision 
making).  Behavior,  Probability,  Learning,  Reaction 
(Psychology),  Stimulation,  Stability,  Periormance  tests. 
Statistical  Biudysls,  Stochastic  processes.  Sampling. 

A  study  was  made  on  a  series  of  pilot  experiments,  and 
on  their  theoretical  background,  that  investigated  the 
effect  on  human  decision-making  of  a  belief  that  the 
environment  is  changing  when  in  reality  it  is  constant. 
The  results  suggest  that  subjects  tend  to  search  more 
among  poore  alternatives  wl^  they  believe  that  the 
situation  is  changeable,  and  in  conformity  with  mathe- 
matical models  suggested  by  W.  K.  Estes  and  R.  R.  Bush 
to  describe  the  two  types  of  decision-making  behavior. 
(Author) 
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ON  GAME-LEARNING  THEORY  AND  SOME  DECISION- 
MAKING EXPERIMENTS, 
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bjr  Merrin  U.  Flood.   17  Nov  S3,  40p   P-348 

Unclassified  report 

Descriptors:  (*Gaine  theory.  Learning),  (^Decision 
theory.  Stochastic  processes),  ('Learning,  Performance 
tests).  Decision  making.  Performance  (Human),  Behavior, 
Mathematical  models.  Probability,  Punctloas. 

The  paper  reports  on  games  In  which  a  player  learns 
to  Improve  his  strategy  during  the  course  of  a  se<]uence 
of  plajrs.  The  fusion  model  developed  by  Bush  and  Mostellei 
to  explain  observed  behavior  of  rats  In  experimental 
learning  situations  was  used  as  the  basis  for  both 
theoretical  and  experimental  investigation  of  the  efficiency 
at  this  type  of  stochastic  process  in  learning  to  play  games. 
The  experiments  reported  were  with  human  subjects. 
Their  game-learning  performance  wets  compared  with  that 
of  the  'stat-rat',  represented  by  the  fusion  model  with 
numerical  values  of  the  parameters  estimated  to  fit  ex- 
perimental data  for  rats.   The  theoretical  models  accept 
basic  assumptions  of  von  Neumann- Morgenstem  game 
theory  and  Bush-Mosteller  learning  theory.   The  theoretical 
and  experimental  results  are  directly  relevant  for  any 
situation  In  wUch  a  sequence  of  decisions  is  made.   (Author) 


Pro],  on  Techniques  for  Investigation  of  Structure  of 
Individual  Dlflereoces  in  Psychological  Phenomena. 

Descriptors:  (*PsyohometrlC8,  Statistical  analysis), 
(^Statistical  analysis,  Psyobontetrlcs),  Probability, 
Functions,  Reaooialng,  Statistical  tests,  tteratlw  methods. 
Psycholoor. 

A  maximum  likelihood  solution  for  Tfaurstone's  Case  V 
for  paired  comparison  scaling  by  the  law  of  oomparatlTe 
judgments.    A  computing  procedure  is  described  and 
Illustrated  with  a  small,  fictitious  exanq>le.   A  large 
sample  likelihood  ratio  test  is  developed  for  checking  on 
the  appropriateness  of  the  scaling  model  for  the  data 
analyzed.    Major  advantages  of  the  approach  lie  in  the 
appropriateness  of  the  likelihood  approtch  for  dlchotomous 
observations  and  in  the  utlllzatlOD  of  all  observations  in 
obtaining  the  estimates  of  the  scale  values. 
A  maximum  likelihood  solution  for  the  scaling  method  of 
successive  intervals  Is  presented  together  with  an 
Iterative  procedure  for  obtaining  estimates  of  boundary 
scale  values,  stimulus  scale  values,  and  stimulus 
dispersions.   The  method  is  ^>plicable  to  data  matrices 
with  missing  entries.  It  has  been  programmed  for  niiac 
and  tried  on  two  illustrative  examples.    (Author) 
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Illinois  Univ.,  Urbana. 

A  MAXIMUM  LIKELIHOOD  SOLUTION  FOR  PAIRED 

COMPARISONS  SCALINGS  BY  THURSTONE'S  CASE  V. 

A  MAXIMUM  LIKELIHOOD  SOLUTION  FOR  SUCCESSIVE 

INTERVALS  SCALING, 

Yjy  Ledyard  R.  Tucker  and  Peter  Schonemann. 

Aug  64.  58d  Unclassified  report 
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Naval  Ordnance  Test  Station,  China  Lake.  Calif. 

ABNORMAL  CHARACTERISTICS  OF  INTGRFERENCB 

FILTEBS, 

l«y  Allen  L.  Olsen  and  Karen  E.  Rain.  Jui|  64,  12p 

NOT8  TP3676:  NAVWEP8  8550  I 

Uiic|l»8«lfi0d  report 

Descriptors:  (Test  equipment,  Band-psas  filters), 
(•Band-pass  filters.  Test  equipment).  (•Spectrophotom- 
eters, Calibration),  Interference,  Narrowband,  Manu- 
facturii^  methods.  Wave  transmission,  Dielectric 
films,  Silicon  compounds,  Oxides,  Germanixun,  Sensi- 
tivity, Performance  (engineering).  Standards,  Test 
methods. 


sleLlrtc 


Three  narrow  band-pass  multilayer  dlelebkrto  spike  fil- 
ters have  been  Investigated  as  secondary  standards  in 
wavelength  calibration  of  spectrophotometers.   The  wave- 
lengths of  the  center  of  the  band  pass  were  sensitive  to 
specimen  rotation  In  the  energy  beam,  and  Interference 
patterns.  In  several  cases,  were  superimposed  on  the 
wavelength  trace.   The  wavelengths  were  also  sensitive 
to  the  location  of  the  specimen  within  the  sample  com- 
partment.  In  all  three  filters,  specimen  rotation  pro- 
duced the  greatest  shift  In  wavelength  at  the  focal  plane 
and  the  least  shift  at  the  monochromator  end  of  the 
cell  holder.   In  the  latter  case,  the  spread  at  values 
greatly  exceeded  the  ±  deviations  of  the  wavelength  re- 
producibility of  the  instrument  and  the  aoouracy  of  the 
wavelength  standard.   The  presence  of  interference 
frli^es  in  the  substrates,  microscope  cover-glass  slips, 
account  for  the  interference  patterns  In  the  spectral 
trace.   It  was  Impossible  to  check  the  uniformity  of 
deposition  of  the  dielectrics  over  the  surface  area. 
Inhotnogeneitles  could  produce  shifts  of  the  wavelength 
peaks.   Homogeneous  deposltioa  at  dielectrics  on  a 
substrate  free  of  Interference  fringes  shovld  produce 
a  spike  filter  with  calibration  capabllltiet  comparable 
to  the  standard,  ±  0.0002  micron.    (Autho^  i 
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MAN  AND  THE  MACHINE, 
by  A.  L  Berg.   9  Jul  64,  6p 
FTD  TT64  404;  TT  64  71186 

Unclassified  report 


Unedited  rough  draft  trans,  of  Nuaka  1 
1962  ▼.  29  no.  8,  p.  76. 

Descriptors:  (•Cybernetics,  Theory) 
gence.  Symposia,  USSR. 


Zhlzn'  (USSR) 
,  Aktlflclal  inte: 


Proceedings  from  a  conference  devoted  tp^  philosophical 
problems  in  cybernetics  are  presented. 
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Radip  Corp.  of  America,  Bethesda,  Md. 

FACT  CORRELATICm  EXPERIMENTATION. 

bgr  N.  H.  Hardwlok,  S.  N.  JaoobMQ,  D.  E.  Rogers,  and 

O.  H.  Woolley.  May  64.  181p 


Contract  AF30  602  2979.  ProJ.  4694.  Task  469401 
RADC  TDR64  190 

Undassifled  report 

Descriptors:  (*Language,  Processing),  (*biformatlon 
retrieval.  Digital  oom^iters).  (•Programming  (com- 
puters). Information  retrieval).  Analysis. 

The  report  covers  several  facets  of  an  experimental  pro- 
gram to  develop  and  test  techniques  to  the  realization  of 
fact  oorrtiation  capability.  Primarily,  these  techniques 
are  lii^uistically  oriented  and  partlculariy  are  concerned 
with  paragraph  analysis,  the  ability  to  reorganize  natural 
language  text  in  a  meaningful  way  using  automatic  and 
f^tHiliHt^wflt^*^  methods.  Non-linguistic  i4>proaches  based 
on  vocabulary  manipulation  were  also  Investigated  to  a 
limited  extent.   The  rationale,  development,  and  imple- 
mentation of  techniques  are  described  in  some  detail. 
The  test  vehicle  for  evaluating  these  techniques  mea- 
sures their  performance  in  reassembling  previously 
segmented  documents.   To  provide  data  for  the  speci- 
flcation  of  the  techniques  a  samqAe  of  scientific  docu- 
ments was  prepared  for  machine  processing.  A  similar 
sample  cootainlng  documents  matching  those  in  the 
analysis  san4>le  is  available  for  testing  the  ability  of 
the  techniques  to  reassemble  documents.   Computer 
programs  representing  a  document  reassemldy  system 
to  test  the  linguistic  techniques  were  written  in  the 
COMIT  programming  language  for  the  IBM  7090  com- 
puter.  Programs  for  document  reassembly  to  test 
other  techniques  were  Implemented  on  the  RCA  301 
computer.   Each  of  these  vystems  is  described  in  detail. 
(Author) 
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A  MEASUREMENT  TECHNIQUE  FOR  VACUUM- 
DEPOSITED  THIN  FILMS, 

by  Phillip  A.  Newman  and  Richard  F.  Sette.  Apr  64,  26p 
Task  1G622001A056  01 
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Unclassified  report 

Descr^itors:  (•Films,  Measurement),  Interferometers, 
Thickness,  Vapor  plating.  Vacuum  apparatus.  Laboratory 
e<piipmeQt.  Optical  equipment.  Monochromatic  light. 

This  report  presents  a  laboratozy  mettiod  for  the  measure- 
ment of  evaporated  thin  films  in  the  range  10  to  10,000 
Angstroms.   Utilizing  a  multiple  beam  technique,  en[4>loy- 
Ing  fringes  of  equal  chromatic  order  and  a  unique  sample 
holder,. films  have  been  measured  to  a  precision  of 
^  15  A.   The  8ln4illclty  of  the  components  en^doyed  is  an 
outstanding  feature  of  the  experimental  system.  (Authorl 
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FACTORS  THAT  AFFECT  THE  COST  OF  COMPUTER 

PROGRAMMINO, 

by  L.  Farr  and  B.  Nanus.  Jul  64,  68p 

SDC-TM- 1447/000/02 

Contntct  AF19  628  1648 

ESD  TDR64  448 

Unclassified  report 

Originally  appeared  as  document  TM-1447/000/01. 

Descriptors:  (*Programmlng  (Computers),  Costs), 
(*Costs,  Programming  (Computers)),  Data  processing 
systems.  Programmers.  Management  engineering. 
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Althou^  accurate  estimation  of  computer  programming 
costs  Is  an  Important  prerequisite  for  effective  program- 
ming management,  such  estimates  have  historically  been 
very  unreliaAle.   Some  of  the  underlying  causes  of  this 
problem  are  discussed,  and  about  fifty  factors  that  ap- 
pear to  contribute  to  the  cost  of  computer  programs  are 
identified.   Data  concerning  the  effects  of  a  few  of  these 
factors  upon  cost  are  presented  by  way  of  illustration. 
Recommendations  are  made  for  more  detailed  cost  col- 
lectloo.  cost  analysis,  and  e^qwrlmentatlon.  (Author) 
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RESEARCH  AND  DEVELOPMENT  IN  THE  CHICAOO 

APEA  ELECTRONICS  INDUSTRY. 

Study  rept., 

by  Albert  H.  Rubenstein  and  DawB<n  E.  Brewer. 

Feb  62.  119p 

Unclassified  report 

Sponsored  by  the  I^rofessional  Group  <»  Engineering 
Management  of  the  Institute  of  Radio  Engineers  and  the 
National  Electronics  Conference. 

Descriptors:  (•Electronics,  Industries),  (•Research  pro- 
gram administration.  Electronics),  Management 
engineering.  Personnel  management.  Professional 
personnel.  Economics,  Commerce,  Electronics  laborator- 
ies. Illinois. 

The  study  was  an  attempt  to  learn  more  about  the  rela- 
tionships between  research  and  development  and  company 
growth  in  the  electronic  Industry  with  particular  reference 
to  the  Chicago  area. 


AD-603  755  Diy.   30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 

NONDESTRUCTIVE  READOUT  SCHEME  FOR  THIN 

FILM  MEMORIES. 

Technical  rept. 

by  M.  S.  Maltz.    21  May  64,  35p   LL-TR-3S5 

Contract  AF19  628  500 

ESD  TDR64  333 

Unclassified  report 

Descr^itors:    (•Thin  films  (Storage  devices).  Display 
systems).  Computer  storage  devices.  Magnetic  record- 
ing systems.  Electromagnetic  fields.  Communication 
theory. 

If  a  magnettc  bit  in  a  thin  film  memory  array  is  driven 
in  the  hard  direction,  the  changing  Qux  produces  eddy 
currents  in  the  surrounding  conducting  surfaces.    It  has 
been  pointed  out  by  Pohm  and  others  that  the  eddy  field 
produced  by  these  currents  always  tends  to  restore  the 
bit  magnetization  to  its  original  direction.    If  this  eddy 
field  were  strong  enough  at  the  end  of  the  word  drive 
pulse,  the  effect  could  be  made  the  basis  of  a  scheme 
for  nondestructive  readout  (NDRO).    Some  experiments 
were  performed  on  structures  where  the  eddy  field 
was  strong  enough  to  restore  the  bit.   The  thin  film 
plane  used  contained  50  x  50-mll  x  500-A-thlck  Permal- 
loy films  with  uniaxial  anisotropy.    The  word  line  was 
completely  wrapped  around  the  plane.   Word-line-to- 
word-llne  spaclngs  of  11.25  and  7.25  mils,  and  word- 
line  widths  of  50,  75.  and  150  mils  were  used.   The 
eddy  field  was  measured  at  50  and  100  nsec  after  the 
switching  operation  and,  assuming  an  exponential  eddy 
field  decay,  a  time  constant  was  calculated.   Two 
theoretical  approximations  were  considered.   In  both, 
the  eddy  currents  were  assumed  to  flow  only  in  the 


word  lines.   In  one.  the  thickness  of  the  lines  was  as- 
sumed negligible.    In  the  other  approximation,  the 
thickness  of  the  stripllnes  was  considered,  but  was 
assimied  to  be  of  infinite  width.   The  finite  width,  thin 
strlpline  approximation  seems  to  be  in  better  agree- 
ment with  the  measured  values  of  the  time  constant 
mbiah  varies  between  76  and  200  nsec.  (Author) 


AD-603  768  Diy.    30 

OTS  Prices:  HC  )4.00/MF  $0.75 

Ordnance  Research  Lab.,  Pennsylvania  State  Univ., 

University  Park. 

AN  ANALYSE  OF  FORCE  MEASUREMENT, 

by  G.  B.  Gumey.    18  Apr  63,  123p 

Contracts  NOw63  0209c,  NOrd  16597 

Unclassified  report 

Descriptors:  (•Balances,  Water  tunnels),  (*Force 
(Mechanics).  Measurement),  Strain  (Mechanics). 
Strain  gages.  Transducers,  Deflection,  Moments,- 
Analysis. 

An  analysis  was  made  of  the  Garfield  Thomas  Water 
Tunnel's  four-component  balance  to  determine  why  it 
exhibited  some  characteristics  that  were  not  anticipated 
when  It  was  designed.   The  analysis  Involved  the  calcula- 
tion of  the  effect  of  cross-wise  forces  on  tension  mem- 
bers which  are  tlie  measuring  elements  In  the  balance. 
These  cross-wise  forces  cause  deflections  in  the  mea- 
suring element  and  are  called  Interactions.   The  analysis 
of  the  force  cube  (cube-shaped  balance  elements)  in- 
volved the  calculation  of  the  deflections  resulting  from 
a  force  field  which  is  completely  described  by  three 
forces  and  three  moments.   The  effect  of  these  deflec- 
tions on  the  tension  member  in  the  force  cube  consti- 
tutes the  evaluation  of  Interactions.    The  results  showed 
the  modified  force  cube  to  be  significantly  better  from 
an  Interaction  stand^lnt. 


AD-603  860  Dtv.    30,  16,  28 

OTS  Prices:  HC  $3.00 /MF  $0.50 

Institute  for  Defense  Analyses,  Washington,  D.  C. 

AN  ASSESSMENT  OF  LIE  DETECTION  CAPABILITY 

(DECLASSIFIED  VERSION). 

by  Jesse  Orlansky.   Jul  64,  53p  IDA/HQ-64-2770. 

IDA-TR-62-16 

Contract  SD50,  Task  8 

Unclassified  report 

Originally  published  as  a  SECRET  NOFORN  document 
by  IDA/RESD  on  31  Jul  62.  as  TR  62-16.    Portions  have 
been  deleted  and  the  remainder  of  the  report  has  been 
declassified. 

Descriptors:  (•Galvanic  skin  response.  Test  equipment), 
(♦Psychophysiology,  Galvanic  skin  response),  (♦Criminol- 
ogy, Galvanic  skin  response).  Autonomic  nervous  system. 
Reaction  (Psychology),  Stress  (Psychology).  Adaptation 
(Physiology),  Anxiety,  Conditioned  reflex.  Emotions, 
Personality,  Blood  pressure.  Cardiography,  Resperatlon, 
Stimulation,  Drugs.  Arms  control.  Medical  examination. 
Reliability. 

The  effectiveness  of  the  polygraph  method  of  lie  detection  is 
evaluated.   In  this  technique,  the  physiological  responses  of 
a  person  being  Interrogated  are  observed  to  provide  a  basis 
for  Inferring  whether  or  not  an  attempt  has  been  made  to 
deceive  the  Interrogator.   The  major  findli^  Is  that,  although 
the  method  of  lie  detection  has  been  used  extensively  and  is 
regarded  favorably  by  its  practitioners,  the  degree  of  its 
validity  is  still  not  known.    This  situation  Is  the  result  of  a 
failure  to  collect  objective  data  necessary  to  assess  the 
effectiveness  of  this  method  of  interrogation.   The  report 
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describes  the  methodological  problems  which  must  be  faced 
In  order  to  collect  meaningful  data,  recommends  research 
which  should  be  undertaken  to  increase  our  understanding  of 
this  technology,  and  makes  suggestions  for  Improving 
professional  standards  In  this  area.    (Author) 


AD-603  870  Dlv.   30.  1,  8.  16.  25,  3i 

OTS  Prices:  HC  $7.00/MF  $1.50 


of  Tech., 


Research  Lab.,  of  Electronics,  Mass.  lam^  ( 

Cambridge. 

QUARTERLY  PROGRESS  REPORT  NO.  7|,    RADIO 

PHYSICS,  PLASMA  DYNAMICS,  AND  COMMUNICATION 

SCIENCES  AND  ENGINEERING  . 

Rept.  for  period  ending  31  May  64, 

by  H.  J.  Zlmmermann  and  G.  G.  Harvey.    Is  Jul  64, 

308p 

Contract  DA36  039AMC03200E;  Grant  DA  SIG36  039 

61G14 

UndlBssified  report 

Descriptors:  (*Reports.  Scientific  research), 
(•Scientific  research.  Reports),  (*Electronlcs. 
Scientific  research).  Molecular  beams.  Microwave 
spectroscopy.  Radio  astronomy.  Infrared  spectroscopy. 
Geophysics,  Masers,  X-ray  difiraction  analysis. 
Acoustics,  Plasma  physics,  Magnetohydrodynamics, 
Energy  conversion.  Communication  theory.  Speech 
transmission.  Speech  recognition.  Machine  translation. 
Cardiovascular  system.  Decoding,  Blonlos.  Biophysics, 
Neurology. 


AD-603  886  Dtv.   30,  8,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

ON  THE  DEFINITION  OF  INFORMATION|, 

by  Edgar  Reich.   27  Jul  50.   lOp   P-167 

Unblasstfled  report 

Descriptors:    (*Communication  theory.  Transformations 
(Mathematics)).  Entropy.  Cybernetics,  Probability. 
Statistical  analysis.  Functions.  Integration. 

A  definition  of  Information  is  proposed  by  postulating  an 
Invariance  under  certain  types  of  transformations.    For  a 
restricted  class  of  admissible  definitions  these  postulates 
Imply  that  Shannon's  formulation  Is  the  only  possible  one. 


AD-603  910  Dlv.    30,  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
MODIFICATIONS  OF  THE  RAND  REAC,  I 
by  Wesley  S.  Melahn.  26  Feb  51,  9p   P-lf  ' 

Unclassified  report 

Descriptors:  (•Analog  computers.  Modiflcatlon  Idts), 
(•Computers,  Analog  computers).  Computer  logic.  Elec- 
tronic equipment.  Styrene  plastics,  Digital  systems. 
Design.  Operation. 


1  progfam ^ 


The  major  Items  of  the  modification  pro^^m  were  the 
Installation  of  a  removable  plugboard  of  tbe  type  used  on 
the  International  Business  Biachlnes  punObed  card  tabulators, 
and  a  digital  readout  device. 


AD-603  912  Dlv.   30,  8 

OTS  PrloeST  HP  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica.  Calif. 


THE  GAME  OF  'GOSSIP'  ANALYZED  BY  THE  THEORY. 

OF  INFORMATION. 

by  Edgar  Reich.  15  Mar  51.  lOp   P-201 

Unclassified  report 

Descriptors:  (•Communication  theory.  Speech),  Elec- 
trical networks.  Probability,  Propagation,  Differential 
equations.  Entropy.  Noise,  Cybernetics.  Analog  systems. 

The  paper  deals  with  an  analysis  of  a  distributed  model 
of  the  game  of  gossip,  in  which  a  noessage  is  passed 
throu(^  a  line  of  individuals,  and  the  final  (in  general, 
garbled)  result  is  compared  with  the  original  ungarbled 
message.   The  deterioration  of  Information  (defined  in  the 
sense  of  Shannon  and  Wiener)  along  the  line  Is  calculated, 
and  exact  as  well  as  asymptotic  formulas  suggest  approx- 
imate linear  electric  network  analogues.    (Author) 


AD-603  955  Dlv.   30,  16 

OTS  Prices:  HC  $3.00/MF  $0.60 

Air  Force  Inst,  of  Tech.,  Wright-Patterson  AFB,  Ohio. 

A  MODEL  OF  THE  INTRA-AURAL  REFLEX. 

Master's  thesis, 

by  Stephen  Barclay  Place.  Jun  64,  54p 

AFIT  OGC/EE/64  15 

Unclassified  report 

Descriptors:  (•Ear,  Bionics).  (•Bionics,  Ear),  (•Reflexes, 
Bionics),  Analog  systems.  Nonlinear  systems. 
Circuits,  Feedback.  Models  (Simulations).  Stimulation. 

The  Intra-aural  reflex  Is  a  protective  mechanism  of  the 
middle  ear.   It  behaves  In  much  the  same  manner  as  a 
feedback  control  system,  and  can  be  measured  Indirectly 
by  measuring  the  excursions  of  one  eardrum  resulting 
from  hlg^  Intensity  sounds  Impinging  upon  only  the  opposite 
eardrum.   In  this  study,  the  response  of  the  Intra-aural 
reflex  to  audio  frequency  sounds  with  defined  amplitude 
envelopes  was  measured  and  recorded.   Based  upon  these 
data,  as  well  as  upon  a  block  diagram  consideration  of  the 
linear  and  non-linear  physiological  aspects  of  the  fhtra- 
aural  reflex,  an  analog  computer  circuit  was  developed  to 
model  the  reflex.   The  model  was  subjected  to  the  same 
stimulus  shapes  and  the  response  was  recorded.   Compar- 
ison of  the  response  of  the  reflex  and  the  response  of  the 
model  revealed  a  high  degree  of  correlation,  and  validated 
the  choice  of  building  blocks  used  for  the  simulation. 
(Author) 


AD-603  972  Div.   30 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  BScnlca.  Calif. 

JOSS:   A  DESIGNER'S  VIEW  OF  AN  EXPERQfENTAL 

ON-LINE  COMPUTING  SYSTEM, 

by  J.  C.  Shaw.   Aug  64.  36p   P-2922 

Unclassified  report 

This  paper  was  prepared  for  presentation  at  the  1964 
Fall  Joint  Computer  Conference,  sponsored  by  the 
American  Federation  of  Information  Processing  Societies, 
San  Francisco,  27-29  Oct  64. 

Descriptors:  (*Speclal  purpose  computers.  Data 
processing  systems),  (•Data  processing  systems. 
Input-output  devices).  Typewriters,  Commimlcation 
systems.  Computer  storage  devices,  Programming 
languages. 

JOSS  (JOHNNIAC  Open-Shop  System)  is  an 
experimental  on-line,  time -shared  computing  service. 
It  is  In  dally  use  by  staff  noembers  of  The  RAND 
Corporation  for  the  solution  of  small  numerical  problems. 
The  users  compose  stored  programs  and  Interact  with 
JOSS  through  remote  typewriter  consoles  by  using  a 
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single,  high-level  language.   The  ssrstem  Is  described 
with  emphasis  on  those  features  which  have  led  users  to 
accept  it  as  a  convenient  new  tool.   JOSS  provides  use  of 
familiar  typewriters,  exact  input/output,  decimal 
arithmetic,  hig^h-level  algebraic  language  with  English 
punctuation  rules,  easy  modification  and  repair  of 
programs,  and  report -quality  formatted  output.    (Author) 


meters.  Conqwter  storage  devices,  Programmli^ 
(Computers),  Punched  cards.  Theory.  Design. 

The  theory,  design  principles  and  fields  of  usefulness  of 
the  various  forms  of  automatic  controllers  commonly  used 
in  the  process  industry,  are  discussed.   Some  of  the 
computer  techniques  In  the  field  of  instrumentation  and 
control  engineering  are  described. 


AD-604  064  Div.    30,  12 

OTS  Prices:  HC  $2.00/MF  $0.50 

Advanced  Electronics  Center,  General  Electric  Co., 

Ithaca,  N.  Y. 

AUTOMATIC  RECOVERY  FROM  TRANSIENT 

MALFUNCTIONS  IN  SPACE  COMPUTERS. 

Final  rept.,  for  Jul  63- Jul  64. 

Aug  64.  42p 

Contract  AF04  695  319,  Proj.  3176,  Task  317601 

AL  TDR64  142 

Unclassified  report 

Descriptors:  (*Digltal  computers,  Spaceborne),  (•Aero- 
space craft.  Digital  computers).  Transients,  Malfunctions, 
Feasibility  studies.  Computer  logic.  Programming  (Com- 
puters). Reliability  (Electronics),  Automatic,  Recovery, 
Control  systems. 

An  investigation  into  the  feasibility  of  improving  the 
reliability  of  spaceborne  computers  by  automatic  recovery 
from  transient  malfunctions  which  may  occur  within  the 
computer  was  performed.    The  principal  conclusion  was 
that  management  of  the  transient  malfunctions  that  may 
occur  within  a  digital  computer  by  self-contained  means  is 
both  feasible  and  practical.   Techniques  for  the  detection 
of  malfunctions  and  for  automatic  recovery  are  presented. 
(Author) 


AD-604  137  Dlv.    30 

OTS  Prices:  HC  $1.00/&(F  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

EVEN  IN  MEMORYLESS  ROBOTS  THERE  IS  NO  SMALL 

NUMBER  OF  CENTRAL  CELLS  SUFFICIENT  FOR  ALL 

INPUT-OUTPUT  SPECIFICATIONS, 

by  J.  T.  Culbertson.  12  Aug  52,  lip   P-316 

Unclassified  report 

Descriptors:  (*Input-output  devices.  Specifications), 
(*Bionlcs,  Input -output  devices).  Nerve  cells.  End  organs. 
Mathematical  models.  Design. 

It  is  sho«m  that  in  a  memoryless  robot  some  specifica- 
tions require  approximately  2  to  the  n-th  cells.    (The  proof 
depends  on  the  realistically  unavoidable  assumption  that 
there  is  some  maximum  niunber  of  endbtilbe  that  can  con- 
tact any  one  cell.)    It  is  also  shown  that  no  significant 
economies  can  be  achieved  by  assigning  more  complex 
properties  to  the  synapse.    (Author) 


AD-604  162  Div.    30 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  C^orp.,  Santa  Monica,  Calif. 

A  SURVEY  OF  AUTOMATIC  COMPUTERS  ANALOG  AND 

DIGITAL, 

hS  W.  F.  Gunning.  23  Dec  52.  47p   P-356 

Unclaasified  report 

Descriptors:  (•Digital  computers,  Instrumentation), 
(•Analog  computers.  Instrumentation),  (^Control  sequences. 
Computers),  Digital  differential  analyzers,  Classificatlcm, 
Models  (Simulations),  C^osts,  Integral  equations, 
Dttferential  equations,  bqMt-output  devices,  Potentio- 


AD-604  166  Dlv.   30 

OTS  Prices:  HC  $1.00 /MF  $0.60 

RAND  Corp.,  Santa  Monica,  Calif. 

RAND'S  DIGITAL  COMPUTER  EFFORT, 

by  WUllam  F.  Qunnii^.   23  Feb  53.  8p   P-363 

Unclassified  report 

Descriptors:  (*Digital  computers.  Operation), 
(•Air  force  research,  Digital  computers).  Analog-to- 
digital  ccMiverters,  Input -output  devices.  Electronic 
equipment.  Design,  Cooling.  Computer  storage  devices. 
Punched  cards. 

A  report  of  research  done  on  digital  computers  is 
presented.   Deviations  of  engineering  importance  in 
the  develc^nnent  of  the  computers  are  discussed. 


AD-604  194  Dlv.   30,  12,  19,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Instrumentation  Lab.,  Mass.  Inst,  of  Tech.,  Cambridge. 
THE  OPTISYN, 

by  Harold  Seward.   Jan  58,   42p   E-677 
Contracts  NOrdl7366,  AF04  645  9,  Projs.  63  138,  52  126 

Unclassified  report 

Descriptors:  (•Transducers,  Photoelectric  effect), 
(•Sermomechanisms,  Transducers),  Disks,  Glass. 
Transistors,  Rotation.  Shafts.  Voltage.  Phase  control 
devices.  Alternating  current.  Direct  current.  Analog 
systems.  Digital  systems.  Power  amplifiers.  Photosensi- 
tivity. Circuits  Loading  (Mechanics),  Instrumentation, 
Light  transmission,  Inertial  guidance. 

The  Optlsyn  is  a  contpact  and  accurate  shaft  position 
transducer.   A  very  simple  optical  and  electronic  system  is 
used.   The  Optlsyn  is  an  extremely  versatile  device  and 
may  be  operated  with  a.c  or  d.Ct  and  in  an  analog  and/or 
digital  manner.   (Author) 


AD-604  202  Div.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

PERMANENT  SET-UPS  FOR  IBM  CALCULATORS, 

by  William  Orchard-Hays.  17  Feb  53,  20p   P-374 

Unclassified  report 

Descriptors:  (•Data  processing  systems.  Mathematics), 
(•Compilers,  Test  methods).  Functions,  Integral  equations. 
Series,  Programming  (Computers),  Operations  research. 

The  purpose  of  the  p^per  is  to  discuss  the  efficiency  of 
different  methods  of  computation  wherein  the  elementary 
functions  and  others  must  be  evaluated  on  the  IBM  Elec- 
tronic Calculating  Punch,  models  604  and  605,  and  the 
IBM  Card-Programmed  Electronic  Calculator,  models  I 
andn. 
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AD-604  204  Dlv.   30 

OTS  Prices:  HC  $1.00/lfF  $0.50 


RAND  Corp..  Santa  Monica,  Calif. 

THE  HBTORY  AND  DEVELOPMENT  OF  THE 

ELECTRONIC  COMPUTER  PROJECT  At  THE 

INSTITUTE  FOR  ADVANCED  STUDY, 

Iqr  Willis  H.  Ware.    10  Mar  53,  23p   P-3TT 

Unclassified  report 

A  talk  presented  before  the  Professional  Group  ob 
Electronic  Computers  of  the  Institute  for  Badio  Engineers, 
San  Francisco,  28  Jan  53. 


Desortptors:  (*Computer«,  Historv). 


AD-604  209  Div.   30,  8,  14 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

CONDUCTIVE  PLASTICS  IN  ANALOG  CCfeCPUTING, 

bjr  C.  J.  Nisson.  24  Mar  53,  1^  P-384 

Unplassifled  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (* Analog  computers,  Matarials),  (•Potenti- 
ometers, Plastics),  (•Plastics,  Conductivity),  Computers, 
Reliability  (Electronics),  Electrical  pr^rtles,  Conduc- 
tivity. 


T 


The  paper  discusses  the  use  of  conductive  plastics  in 
potentiometers  and  generally  in  fields  d^^iandlng  reliable 
linear  resistive  elements. 


AD-604  224 
OTS  Prices: 


Div.  30 
HC  $2.00/MP  $0.50 


RAND  Corp.,  SanU  Monica,  Calif. 

THE  EIP.   AN  EXTERNAL  AND  INTBR|)WL  PROGRAM 

SETUP  FOR  IBM'S  MODEL  D  CPC, 

by  H.  T.  McGrath,  Jr.,  W.  Orchard- Hay^.  and 

i.  C.  Shaw.   31  Jul  53.  30p   P-416 

Unclassified  report 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Programmlng  languages.  Punched  cards), 
(•Punched  cards.  Programming  (Computers)),  Ck>mputer8, 
Data  storage  systems,  Conqiuter  logic 

The  EIP  setup  converts  IBM's  Model  II  Card  Programmed 
Calculator  into  an  external  and  Internal  program,  general 
purpose,  floating  decimal  calculator  capable  of  performing 
the  basic  arithmetic  operations  and  nuuiy  of  the  elementary 
functions.   A  command  Is  a  ten  digit  number  which 
specifies  the  function  code  and  four  addresses,  one  which 
is  the  source  of  the  next  command.   Four  card  fields  are 
external  storages  and  may  be  addressed  In  the  same 
manner  as  internal  storages.    Additional  features  include: 
consecutive  addresses,  10(1)89,  for  five  941  Auxiliary 
Storage  Units;  automatic  quick  access  storages  for  the 
results  of  the  two  previous  commands;  Uree  logical 
channels  for  the  transfer  of  numbers  from  the  Mi's; 
and  a  three  way  branch  command.    (Aut)ior) 


AD-604  225  Lnv.   su 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp.,  SanU  Monica,  Caltf. 

THE  EIP.   AN  EXTERNAL  AND  INTEHMAL  PROGRAM 

8BTUP  FOR  IBM'S  MODEL  n  CPC, 


by  H.  T.  McGrath,  Jr.,  W.  Orchard-Hays,  and 
J.  C.  Shaw.  18  Jan  64,  7^   P-416  supp. 

Unclassified  report 

Descriptors:  (•Programming  languages,  Punched  cards), 
(•Punched  cards,  Programming  (Computers)),  Computers, 
Data  storage  systems.  Wiring  diagrams,  Instnxition 
manuals. 

Supplimentary  data  for  AD-604  224  consisting  of 
instructiooB  and  diagrams  for  605  plugtward  wiring  and 
418  internal  changes. 


AD-604  226  Dlv.   30,  15 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Caltf. 

MATRIX  INVERSION  ON  AN  AUTOMATIC  CALCULATOR 

BY  ROW  AND  COLUMN  PARTITIONING. 

by  Harvey  M.  Wagner.   14  Jul  53.  rev.  10  Aug  53,  42p 

P-417 

Unclasstfied  report 

Descriptors:    (•Programming  (Computers).  Operation), 
(•Matrix  algebra.  Computers),  Data  storage  systems. 
Automatic.  Punched  cards. 

A  method  for  inverting  matrices  by  row  and  column 
partitioning  Is  explained  and  the  necessary  programming 
for  the  C.P.C.  is  given.   C.P.C.  operating  time  for  the 
procedure  ts  given.    A  discussion  of  programming 
modifications  for  a  hig^  speed  electronic  computer  ts  also 
included.  (Author) 


AD-604  237  Div.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Caltf. 

COMPUTERS  UNLIMFTED:    DIGFTAL  BfACHNIES  IN 

TOMORROW'S  BUSINESS  WORLD, 

by  Willis  H.  Hare.   21  Sep  S3,  21p  P-434 

Unclassified  report 

Presented  before  the  Purchasing  Agents  Association  of 
Los  Aisles,  10  Sep  53. 

Descriptors:  (•Digital  computers.  Engineering). 
Data  processing  systems.  Control  systems.  Banking, 
Economics,  Aeronautics,  Mathematics. 

Scienttfic  computing,  data  handling  and  control — these 
applications  of  digital  computers  are  discussed. 


AD-604  258  Div.   30,  15 

OTS  Prices:  HC  $2.00/MF  $0.50 

Wisconsin  Univ.,  Madison. 

SEQUENTL^L  DESIGN  OF  EXPERIMENTS  FOR  NON- 
LINEAR MODELS. 
Technical  rept.  no.  21, 

by  G.  E.  P.  Box  and  William  G.  Hunter.   Oct  63,  3^ 
Contract  Nonrl202  17,  Proj.  NR042  222 

Unclassified  report 

Descriptors:  (•Sequential  analysis.  Mathematical 
models),  (•Mathematical  models.  Sequential  analysis). 
Engineering,  Nonlinear  systems.  Models  (Simulations), 
Experimental  data.  Statistical  processes. 

To  engineers,  basic  mechanism  studies  are  of  interest 
principally  because  a  deeper  understanding  makes  it 
possilde  to  cope  with  engineering  design  problems  in  a 
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more  tntelligent  and  useful  manner  than  would  be  possible 
if  the  mechanism  were  entirely  unknown.    Such  mechanism 
studies  consist  essentially  of  two  steps:    (1)  establishing 
an  adequate  form  for  the  theoretical  model  and  then 
(ii)  determining  precisely  the  values  of  its  parameters.    In 
this  paper  it  is  supposed  that  step  (i)  tias  been  accomplished 
and  the  form  of  the  theoretical  niodel  is  therefore  known. 
The  problem  which  confronts  the  experimenter  now  is 
the  evaluation  of  the  physical  parameters  (e.g.,  rate  con- 
stants in  chemical  kinetics  exaii4>les).    The  purpose  of  this 
paper  Is  to  consider  the  problem  of  generation  of  data, 
i.e.,  the  statistical  design  of  experiments. 


Descriptors:  (*Cathode  ray  tubes.  Input-output  devices), 
(•Display  systems,  Computers),  ('Data  processing  sy- 
stems. Display  systems).  Digital  to  analog  converters. 
Radar,  Simulation,  Training  devices,  Cameraa,  Plotten. 

A  Cathode  Ray  Tube  Readout  Device  for  the  701  is  des- 
cribed from  the  user's  viewpoint.   Its  application  to  a 
particular  problem  is  discussed.   This  problem  involves 
a  large  amount  of  output  and  is  unusual  in  that  it  la  the 
inverse  of  the  data  reduction  problem.   More  general 
uses  are  also  touched  upon.    (Author) 


AD-604  290  Dlv.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  EFFECT  OF  RELIABILITY  OF  'SUPERVISORY' 

EQUIPMENT  ON  THE  ACCURACY  OF  A  'SUPERVISED' 

SYSTEM, 

by  Alexander  W.  Boldyreff.   rev.  28  May  54.   8p 

P-466 

Unclassified  report 

Descriptors:   ('Automata,  Reliability),  (*ControI 
systems.  Reliability),  Failure  (Mechanics),  Performance 
(Engineering),  Degradation,  Circular  error  probable, 
Operations  research. 

The  study  deals  with  a  basic  system,  the  performance  ot 
which  degenerates  tlirough  random  errors  increasing  with 
the  square  root  of  operating  time.    The  probable  circular 
error  of  this  system  can  be  made  independent  of  the  time 
by  the  addition  to  the  system  of  supervisory  equipment 
capable  of  periodic  correction  of  the  errors  of  the  basic 
system.   Assuming  the  supervisory  equipment  'fail  safe' 
and  subject  to  constant  hazard  type  of  failure  the  per- 
formance of  the  supervised  system  is  determined  for 
various  values  of  reliability  of  the  siipervisory  equipment. 
It  is  shown  that  a  great  improvement  in  performance  is 
possible  even  with  unreliable  supervision.   (Author) 


AD-604  316  Dlv.    30,  8,  23 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

APPLICATIONS  OF  A  CATHODE  RAY  TUBE  READOUT 

DEVICE  FOR  THE  IBM  701  ELECTRONIC  DATA 

PROCESSING  MACHINE, 

by  Paul  Armer.  8  Apr  54,  12p   P-509 

Unclassified  report 


31.  Ships  and  Marine  Equipment 


AD-604  Oil  Div.   31,  9 

OTS  Prices:  HC  $4.00/MF  $0.75 

Oceanics,  Inc.,  Plainview,  N.  Y. 

USE  OF  JET-FLAPPED  HYDROFOILS  AS  SHIP  ANTI- 

PITCHING  FINS, 

by  Paul  Kaplan  and  Theodore  R.  Goodman.   Jul  64, 

115p   Oceanic8-64  13 

Contract  NObe88418,    ProJ.  SF013  02  06;  Task  1979 

Unclassified  report 

Descriptors:  (♦Ship  structural  components.  Stabiliza- 
tion systems),  (*Stabiliz4tion  systems.  Hydrofoils), 
(♦Hydrofoils,  Jet  flaps),  Pitch  (Motion),  Inhibition, 
Cavitation,  Boundary  layer.  Oscillation,  Lift,  Thrust, 
Power  supplies,  I>umps. 

An  analysis  is  presented  to  determine  the  feasibility  of 
using  Jet  flap  foils  as  anti-pitching  fins  for  large  ships. 
The  effectiveness  of  ordinary  anti-pitching  fins  is  limited 
by  the  occurrence  of  cavitation.   It  is  shown  that  the  Jet 
fl^  postpones  cavitation  until  the  lift  reaches  two  to  three 
times  the  no  Jet  value.    Boundary  layer  calculations 
indicate  that  cavitation  and  not  separation  is  the  limiting 
condition  for  operation  of  the  foil.    For  an  oscillating  Jet 
angle,  it  is  shown  that  at  the  frequencies  associated  with 
wave  orbital  velocities  the  forces  are  quasi -steady  and 
so  is  the  condition  for  the  inception  of  cavitation.    Finally 
some  consideration  of  the  power  requirements  necessary 
to  operate  the  Jet  flap  are  presented,  and  it  is  shown  that 
the  power  expended  to  obtain  a  25%  decrease  in  pitch  is  a 
very  small  fraction  of  the  total  propulsive  power  available 
on  an  aircraft  carrier  ot  the  Forrestal  class.    (Author) 
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AD-603  618  Dlv.    32,  33,  30 

OTS  Prices:  HC  $4.00/MF  $0.76 


RAND  Corp.,  Santa  Monica,  Calli. 

A  MODEL  OF  RESIDENTIAL  LAND  VALUES, 

fay  E.  F.  Brigfaam.    Aug  64.  llOp   RM4043«RC 

Unolassified  report 

Descriptors:  (^Transportation,  Urban  areas), 
(•Urban  planning.  Housing),  (•Housing,  Boonomics), 
Mathematical  models.  Equations,  Transportation, 
Terrain,  Climatology,  Sociology,  Determination, 
Programming  (Computers),  Statistical  ft«ictlons. 

This  Memorandum  presents  the  findings  of  a  pilot  study 
tiiat  deals  with  the  determinants  of  residential  land  values 
in  an  urban  area.    As  part  of  the  RAND  Urban  Transporta- 
tion effort,  one  primary  purpose  of  this  study  was  to  de- 
velop a  land-value  submodel  for  incorporation  in  a  model 
designed  to  simulate  the  effects  of  changes  in  the  trans- 
portation system  of  an  urban  community.  The  model 
relates  land  values  to  several  different  factors,  partlcu- 
larty  to  a  site's  anoenlties  and  accessibility  to  various 
forms  of  economic  activity.   Since  resideotial  land  values 
were  of  main  concern,  the  study  concentrates  on  a 
sample  of  single-family  properties.   As  t  supplement, 
and  as  a  basis  of  comparison,  included  is  a  sample  of 
all  land-use  properties  for  urban  areas.    There  were 
Important  differences  between  the  two  samples,  and,  as 
might  be  expected,  much  more  regular  patterns  occur 
In  the  homogeneous  single -family  grouping.   The  find- 
ings revealed  a  sufficiently  high  degree  of  stability  to 
confirm  the  basic  nature  of  the  relationships,  but 
random  variations  made  the  models  too  unstable  to  use 
for  accurate  predictions  of  individual  parcel  lane' 
values. 


AD-603  674  Dlv.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Corp.,  SanU  Monica,  Calif.  i 

CHINA'S  RELATIONS  WITH  ASIAN  NEIGflBORS, 
by  David  P.  Mosingo.   Jul  64,  18p   P-294t 

Unc  lasslfled  report 

Descriptors:  (*Cblna,  Foreign  policy),  (•Political 
science,  China),  Asia,  Communism,  History. 

China's  foreign  policy  during  the  twentieth  century  and 
its  relationship  to  her  position  among  her  Asian  neighbors. 


AD-603  806  Dlv.   32,  15 

OTS  Prices:  HC  $1.00/MF  $0.60 


RAND  Corp.,  Santa  Monica.  Calif. 

THE  POSSIBILITY  OF  A  UNIVERSAL  SOC^tAL 

WELFARE  FUNCTION, 

by  Kenneth  J.  Arrow.  26  Sep  48,  20p  P-4i| 

Unc  iMslfled  report 


Descrtptors:  («Declslon  theory,  Social  sciences), 
(•Economics,  Decision  making).  Game  theory.  Set 
theory.  Political  science.  Functions. 

Decision  theory  is  applied  to  the  problem  of  ordering 
preference  behavior;  i.e..  social  declslonf , 

AD-603  810  Dlv.   32,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calli. 

THE  DETERMINATION  OF  MANY-COMMbDITY 


PREFERENCE  SCALES  BY  TWO-COMMODITY 

COMPARISONS. 

by  K.  J.  Arrow  and  J.  W.  T.  Youngs.  3  Aug  48.  2%> 

P-49 

Unclassified  report 

Descriptors:  (*Decl8lon  theory.  Commerce), 
(•Economics,  Decision  making).  Theorems,  Correla- 
tion techniques.  Scale. 

It  Is  the  purpose  of  the  paper  to  show  that,  under  the 
assumptions  usually  made  in  economic  literature,  the 
determination  of  a  preference  scale  relating  to  many 
commodities  can  always  be  accomplished  by  means  of 
comparisons  involving  the  variation  of  only  two  com- 
modities at  a  time. 


AD-603  833  Dlv.    32,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  FUTURE  OF  MATHEMATICAL  STATISTICS  AND 

QUALITY  CONTROL, 

by  George  W.  Brown.    18  Aug  49,   8p   P-96 

Unclassified  rqwrt 

Descriptors:  (•Quality  control.  Statistical  analysis), 
(•Statistical  analysis.  Quality  control).  Production, 
Economics. 

The  P4>er  discusses  a  few  specific  areas  of  activity  in 
mathematical  statistics,  Ulustratlng  the  type  of  triplica- 
tions presently  possible  and  sketching  some  of  the  impli- 
cations for  the  future. 


AD-603  839  Dlv.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

PRODUCTIVITY  AND  WELFARE  IN  SOVIET 

AGRICULTURE, 

by  Joseph  A.  Kershaw.   4  Nov  49,  13p   P-109 

Unclassified  report 

Descriptors:  (♦Agriculture,  Economics),  USSR,  Labor, 
Industrial  production.  Political  science. 

An  examination  is  made  of  two  theses  included  in  Naum 
Jasny's  volume  on  Soviet  agriculture.    The  theses  are: 
(1)  labor  productivity  on  the  farm,  in  the  period  1928  to  1938, 
increased  but  slightly  on  a  man-year  basis  and  probably 
not  at  all  on  a  man-hour  basis;  and  (2)  the  welfare  of  both 
farm  and  urban  dwellers  is  no  higher  at  the  end  than  at  the 
beginning  of  the  same  period.   These  developments  are 
used  as  part  of  the  proof  that  the  socialization  of 
agriculture  has  not  been  successful.    The  ten  or  eleven  years 
following  the  beginning  of  the  first  Five  "Year  Plan  are 
concentrated  upon  since  it  was  in  tliese  years  that  the  basic 
economic  policies  were  formulated  and  carried  throuf^ 


AD-603  842  Dlv.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Call! 
INTER-REGIONAL  COMMODITY  EQUILIBRIUM: 
SOLUTION  BY  ELECTRIC  ANALOGUE, 
by  St^ihen  Enke.  12  Dec  49,  12^  P-117 

Unclassified  report 

Descriptors:  (•Commerce,  Theory),  Analog  systems. 
Costs,  Economics,  Mathematical  analysis. 

The  economic  theory  of  spatially  Interdependent  mar- 
kets is  analyzed.   An  Mn»iogue  system  is  developed  which 
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allows  one  to  raise  or  lower  tbe  scbedule  of  supply  or 
demand  in  any  region,  or  alter  the  freight  cost  between 
any  two  regions,  and  quickly  read  off  all  the 
repercussions. 


AD-603  843  Dlv.    32,  18,  23 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

THE  AMERICAN  SOLDIER  AND  THE  SOCIOLCXIY  OF 

MILITARY  ORGANIZATION, 

by  Hans  Speier.   Rev.  9  May  50.   39p   P-119 

Unclassified  rqport 

Descriptors:   (•Military  personnel.  United  States), 
(•Military  organizations.  Sociology),  Public  opinion. 
Social  psychology.  Attitudes,  Decision  making. 

The  paper  is  limited  to  a  discussion  of  four  questions: 
(1)  What  place  do  these  volumes  occupy  in  Uie  history  of 
the  sociology  of  war  and  military  organizations    (2)  What 
lessons  can  be  learned  from  'The  American  Soldier* 
about  the  moral  fabric  of  American  society  and  about  the 
personal  commitment  of  Americans  to  national  causes 
(3)  'The  American  Soldier'  contains  many  challenges  to 
peacetime  social  research.   One  of  these  challenges  is 
singled  out  for  brief  comment  and  the  leads  which  the 
work  gives  to  studies  in  the  field  of  sociology  of  knowl- 
edge is  discussed.   (4)   Many  readers  of  'The  American 
Soldier'  will  have  wondered,  what  is,  or  what  can  be,  the 
relationship  between  policy  making  and  attitude  research. 
A  few  observations  on  this  question  are  offered.    (Author) 


AD-603  845  Dlv.    32 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

RUSSL^N  LABOR  PRODUCTIVITY  STATISTICS, 

by  Walter  Galenson.    17  Jan  50,  33p   P-126 

Unclassified  report 

Descriptors:  (*Industrlal  production,  USSR),  (•Labor. 
Production),  Statistical  data,  Economics,  Industries, 
Coal. 

The  paper  has  a  threefold  purpose:    (a)  to  examine  the 
concepts  employed  by  Russian  statisticians  in  computing 
labor  productivity;  (b)  to  indicate  the  trend  of  labor 
productivity  in  Russian  industry  since  the  Inception  of 
the  five  year  plans;  and  (c)  through  study  of  productivity 
changes  in  a  particular  industry,  in  this  case  coal  min- 
ing, to  point  up  some  of  the  problems  involved  in  tbe 
analysis  of  Russian  productivity  statistics. 


AD-603  856  Div.    32.  18 

OTS  Prices:  HC  $3.00/MF  $0.75 

Naval  School,  Naval  Construction  Battalion  Center. 
Port  Hueneme,  Calif. 

COMMUNISM:  A  SELECTED  BIBUOGRAPHY, 
comp.  and  ed.  by  T.  C.  Murphy  and  E.  Francis  Mason. 
Apr  64.    78p 

Unclassified  report 

Descriptors:  (•Communism,  Bibllogr^ies), 
(•Bibliographies,  Communism),  Political  science. 
Economics,  Propaganda,  Foreign  policy.  China,  Cuba. 
East  Germany,  West  Germany,  Italy,  Medicine,  Far 
East,  Poland,  United  States,  USSR,  Agriculture, 
Education,  Propaganda.  Military  strategy. 


AD-603  888  Div.   32 

OTS  Prices:  HC  $3.00/MF  |0.50 

RAND  Corp.,  Santa  Mooica.  Calif. 
POLITBURO  IMAGES  OF  STALIN, 
by  Nathan  Leites,  Raymond  Garthoff  and  Elsa 
Bernaut.   31  Jul  50,  51p   P-171 

Unclassified  report 

Descriptors:   (•Political  science,  USSR),  (*Forelgn 
government,  USSR),  (•Communism,  USSR),  Leadership, 
I>ropaganda.  Social  communication.  Social  psychology. 
Attitudes,  Reaction  (Psychology),  Language,  Public 
opinion. 

The  report  is  a  study  of  statenoents  about  Stalin  made  by 
Politburo  members  on  the  occasion  of  his  70th  birthday 
(December  21.  1949)  and  on  the  occasion  of  the  elections 
to  the  Supreme  Soviet  (March  12.  1950). 


AD-603  892  Div.    32,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 

THE  CHOICE  AMONG  INVESTMENT  ALTERNATIVES 

IN  SOVIET  ECONOMIC  THEORY, 

by  Norman  Kaplan.    Rev.  31  Oct  51,  2Sp   P-177 

Unclassified  report 

Presented  at  a  session  of  the  Econometric  Society. 
Chicago,  Dl.,  27  Dec  50.    Based  In  part  on  research  made 
possible  by  a  grant  from  the  Social  Science  Research 
Council. 

Descriptors:  (•Economics,  USSR),  Industrial  production. 
Joney.  Theory.  Reviews. 


AD-603  906  Div.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

A  BOOK  REVIEW  OF  SCHLESINGER'S  'MARX,  HIS  TIME 

AND  OURS', 

by  Norman  Kaplan.  13  Dec  50,  4p   P-190 

Unclassified  report 

Review  of  mono.  pub.  New  York.  Augustus  M.  Kelley, 
1950,  440p.  $4.50. 

Descriptors:  (•Communism,  History),  (•Political  science. 
Communism).  Economics,  Communists,  Theory.  Labor, 
Social  science.  Reviews. 

A  description  of  the  salient  features  of  Marxism,  as 
interpreted  by  Schleslnger,  Is  presented  In  the  review. 


AD-603  908  Dlv.    32,  18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  LESSER  EVIL, 

by  W.  FhiUips  Davison,   rev.  28  Mar  51,  16p,  P-194 

Unclassified  report 

Descriptors:  (•Limited  war.  Public  opinion),  (•Far 
East,  Limited  war),  (*Publlc  opinion.  United  Nations), 
Communism,  Government  (Foreign),  Propaganda, 
Communists,  Attitudes,  Warfare.  Armed  forces  (United 
States),  Foreign  policy. 
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The  favorable  opinion  of  the  Korean  populaMoo  toward 
United  Nations  Intervention  In  Korea  is  disausaed.   The 
reaaooB  for  Korean  support  of  this  Intervetitloo  are 
eonsldBred. 
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fhowiag  the  production  rates  and  profits  for  the  various 
solutions,  and  will  serve  to  con^iare  the  effect  of  the  dif- 
ferent formulations  on  the  behavior  of  the  firms. 


AD-M3  911 
OTS  Prtoes: 


Dlv.   32,  23 
HC  $2.00/MF  $0.50 


RAND  Coip.,  SanU  Monica.  Caltt. 

TAXATION  AND  INCENTIVE  IN  MOBILIZATION. 

by  Gersbon  Cooper.   7  Mar  51.  29p   P-200 

UncUtfslfled  report 

Deaertptors:  (*Motallizttloo.  Ecooomlos),  (*Economlcs. 
MobUUatloB),  (•Labor.  Motlvatloo),  Iwhiatrial  produc- 
tion. Budgets.  Mathematical  predlotloa. 

The  effects  on  labor  incentive  of  various  possible  kinds 
of  change  in  the  income  tax  structure  are  examined.    It 
Is  concluded  that  an  a  priori  determination  Is  possible 
in  some  cases,  but  not  in  others.   Tbe  implications  of 
these  results  for  fiscal  policy  In  mobilization  are  then 
examined  briefly.   It  is  concluded  that.  If  'pay  as  you  go' 
is  deemed  Inadequate,  it  must  be  on  other  than  incentive 
grounds.   (Author) 


AD-603  914  Dlv.   32 

OTS  Prices:  HC  $a.00/MF  $0.50 

RAND  Coip.,  Santa  Mooica,  Calif. 

THE  COEFFICIENT  OF  RESOURCE  UTII^^ATION, 

by  Gerard  Debreu.   Apr  51,  33p  P-206 

Unolwslfled  report 

Descriptors:  (*Ecoaomlcs,  Commeroe),  Cptimlxation, 
Costs.  Production,  Theory,  Mathematical  analysis. 

A  numerical  evaluation  of  the  'dead  loss'  associated  with 
a  noooptimal  sltuatloa  (in  tbe  Pareto  sense)  of  an  eco- 
nomic system  is  sought,   Use  la  made  of  tka  intrlnalc 
price  ayetema  aaaociated  with  optimal  aituationa  of  whoae 
exiatenoe  aiioocaloulua  proof  la  given.   A  cxwftlcient  of 
reaource-utillsatlon  yielding  noeaaures  of  the  efficiency 
of  the  economy  is  Introduced.   The  treatment  is  based  on 
vector  set  properties  in  the  commodity  spa^.   (Author) 


AD-M3  925  DIt.   S3.  15,  36 

OTS  Prices:  HC  $1.00/llF  $0.50 


RAND  Corp.,  Santa  Mooica,  Calif. 

A  COMPARBON  OF  TREATMENTS  OF  A  DUOPOLY 

SITUATION. 

by  J.  P.  Mayberry,  J.  F.  Nash,  and  M.  SfaiMk. 

10  Jul  51.  34p   P-383 

Undasatfled  report 
i 
Rept.  OD  Pro].  RAND. 

Deacriptora:  (•Game  theory.  Eoooomica)!,' (*MaU>ematical 
models.  Economics),  Induatrial  productioo.  Bargaining, 
biduatrial  relatiooi,  Coeta. 


Tbe  purpoae  of  thia  paper  was  to  take  a  slhiple  model  of 
two  firms  In  oompetitioo,  with  explicit  cost  functions  and  an 
explicit  demand  function,  and  to  exsmine  the  behavior  of  the 
firms  oo  the  baala  of  each  of  several  theories.   It  was 
aaaumed  there  is  no  collusion  among  the  lasers,  so  that 
the  demand  function  remains  fixed  tuid  describes  tbe  action 
of  the  market.   Each  theory  discussed,  exoept  the  'contract 
curve'  of  Edgeworth,  gives  a  uniquely  determined  pair  of 
production  rates,  and  all  the  others,  with  the  exception  of 
the  Von  Neumann  and  Morgenstem  solutloii,  determine  tbe 
profit  made  by  each  of  the  two  producers.  Graphs  are  given 


AD-604  003 
OTS  Prices: 


Div.   33 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

THE  SOVIET  CONCEPT  OF  ECONOMIC  REGIONALIZATION, 

by  Theodore  Shabad.    19  Feb  52.   13p   P-269 

Unclassified  report 

Descriptors:  (•Economics,  USSR),  (*GeogEaphy, 
Commerce),  Industrial  production.  Agriculture, 
Population.  Tranaportatioo.  Dtstrtbutioo  (Economics). 

Economic  reglonallzatlon  In  the  USSR  Is  an  instru- 
ment employed  by  the  Soviet  regime  in  political  and 
ecooomlc  policies  —  political  in  tbe  sense  of  maintaining 
Its  power  through  proletarian  centers  of  Industrial 
workers  and  furthering  the  security  of  tbe  country  through 
regional  self-sufficiency;  economic  in  tbe  sense  of  indus- 
trializing underdeveloped  parts  of  the  country,  reducing 
unnecessary  long-distance  freight  hauls,  and  creating 
units  for  the  local.  quasi-autCHiomous  planning  of  economic 
activities. 


AD-604  062  Dlv.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 
EFFICIENT  ALLOCATION  OF  RESOURCES, 
by  TJalllng  C.  Koopmans.   7  Dec  49,   21p   P-116 

Unclassified  report 

Descriptors:  (•Economics,  Industrial  production), 
(•Industrial  production.  Control  systems).  Management 
engineering.  Costs.  Mathematical  analysis.  Commerce, 
Dlatributioo  (Economica). 


AD-604  074  Dlv.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Mooica.  Calif. 

SOVIET  AGRICULTURAL  PROSPECTS, 

by  Joseph  A.  Kershaw.   7  Mar  52,   2«p   P-278 

Unclasalfied  report 

Descriptors:  (•Agriculture.  Economics),  USSR, 
Labor,  Production,  Industries.  Political  science. 


AD-604  081  Dlv.    32,  15 

OTS  Prices:  HC  $1.00A(F  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

ABSTRACT:  PROOFS  OF  THE  LAW  OF  DIMINSHING 

RETURNS, 

by  Paul  A.  Samuelson.  23  Feb  51,  3p   P-292 

Unclassified  report 

Descriptors:  (•Economics,  Mathematical  logic).  Labor, 
Productioo,  Functions,  Linear  programmii^ 

Production  fxinctions  are  used  to  derive  deductions  coo- 
oeming  returns  to  proportions  and  returns  in  generaL 


AD-604  086  Dlv.   32,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
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COMMENTS  ON  SOLOW  'STRUCTURE  OF  LINEAR 

MODE  US  ' 

by  L  N.  Herstein.  28  Apr  52.  4p   P-2M 

Unclassifled  report 

Rept.  on  ProJ.  RAND.   This  study  was  carried  out  as 
part  of  a  Cowles  Commission  project  for  Research  in 
Economics. 

Descriptors:  {*Mathematlcal  models.  Linear  systems), 
(*EcODomics,  Mathematical  models).  Matrix  algebra, 
Tlieorems. 

In  his  paper  'On  the  Stracture  of  Linear  Models' 
Solow  makes  extensiye  use  of  some  results  about  the  char- 
acteristic roots  of  Indecomposable  nonnegatlve  matrices 
which  are  due  to  Frobenius.    A  recent  paper  by  Helmut 
Wlelandt  gives  a  drastically  sin^illfled  proof  of  these 
results  of  Frobenius;  moreover,  in  several  places  the 
resvdts  are  sharpened.   One  of  the  purposes  of  writing  this 
note  is  to  bring  this  paper  and  its  translation  into  English 
by  Herstein  to  the  attention  of  economists.    Debreu  and 
Hersteln  have  succeeded  in  simplifying  even  further  the 
proof  of  these  results.    It  is  pointed  out  here  how  these 
results  are  applicable  in  either  simplifying,  or  obviating 
the  need  of,  several  of  Solow's  proofs.    (Author) 


AD-604  143  Dlv.    32 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp.,  Santa  Monica,  Calif. 
DEPRECL\TION,  REPLACEMENT  AND  GROWTH, 
by  Evsey  D.  Domar.  11  Sep  52,  68p   P-325 

Unclassified  report 

Descriptors:  (*Economics,  Banking).  (*Money.  Econo- 
mics), Costs,  Budgets,  Mathematical  analysis.  Reduction. 

The  paper  deals  with  growth  of  investment  and  of  a 
capital  stock  subject  to  depreciation  and  periodic  replace- 
ment. 


AD-«(M  148  Dlv.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  LOGICAL  STRUCTURE  OF  THE  UTttJTY 

CONCEPT. 

by  H.  G.  Bohnert.  29  Sep  52.  21p   P-331 

Unclassifiea  report 

Descriptors:  ('Language,  Economics),  Mathematical 
models.  Game  theory.  Decision  making.  Theory. 

The  paper  points  out  that  entirely  aside  from  the 
'psychological '  nature  of  the  concept,  utility  suffers  from 
various  syntactical  and  semantical  infirmities  which  are 
quite  enough  to  produce  the  confusion  felt  In  dealing  with 
it.    It  is  Intended  as  a  preliminary  'clearing  of  the  ground' 
for  an  analysis  of  rational  individual  decision  on  the  basis 
of  a  'pleasure-like'  concept.    (Author) 


The  article  criticizes  Naum  Jasny's  analysis  of  Soviet 
economics,  which  deals  primarily  with  the  Soviet  price 
system. 


AD-604  150  Div.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

ACTrVTTY  ANALYSIS  OF  TECHNOLOGICAL  STRUCTURES 

IN  PRODUCTION:   AN  EXAMPLE, 

by  Stanley  Relter.   15  Oct  52,  13p  P-33S 

Unclassifled  report 

Descriptors:  (*Economics,  Mathematical  models), 
(^Industrial  production.  Mathematical  models).  Industrial 
plants.  Matrix  algebra. 

The  activity  analysis  model  seems  particularly  adapted 
to  the  study  of  technological  structures  in  production, 
because  particular  pieces  of  technology  (activities)  are 
aq)licltly  identified  In  the  model,  and  specific  decision 
variables  (activity  levels)  are  associated  with  them.   White 
the  existing  formulation  of  the  model  does  not  permit 
distinctions  between  different  groupings  of  the  same  set  of 
activities,  a  minor  modification  which  makes  the  model  a 
sector-wise  additive  one  rather  than  a  completely  additive 
one:  yields  the  desired  result.   The  paper  Is  limited  to  the 
formulation  of  the  sector-wise  additive  model,  and  the 
presentation  of  a  sin^ile  example  Illustrating  its  application. 


AD-604  163  Dlv.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

A  CLASSICAL  TAX-SUBSIDY  PROBLEM, 

by  Gerard  Debreu.   15  Dec  52,  16p  P-357 

Unclassified  report 

Descriptors:  (^Economics,  Mathematical  models), 
('Mathematical  models.  Economics),  Industrial  production. 
Consumption,  Functions,  Differential  equations. 


AD-604  165  Dlv.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 
ATTITUDES  TOWARDS  THE  USE  OF  FORCE, 
by  Bernard  Brodle.    17  Dec  52,  rev.  12  Dec  53. 
22p.   P-360 

Unclassified  report 

Descriptors:  (*Warfare,  Public  opinion),  ('Political 
science.  Warfare),  Attitudes,  Limited  war.  Cold  war. 
Nuclear  warfare.  Foreign  policy.  History,  Armament, 
Power,  Military  government. 

The  use  of  force  and  its  function  the  structure  of  society 
are  discussed.   Theories  regarding  warfare  and  armament 
In  terms  of  political  acumen  and  International  relations 
are  presented. 


AD-604  149  Dtv.    32 

OTS  Prices:  HC  $2.00/MF  $0,50 

RAND  Corp.,  Santa  Monica,  Calif. 

ARITHMANCY,  THEOMANCY  AND  THE  SOVIET 

ECONOMY, 

by  Norman  M.  Kaplan.  Rev.  6  Mar  53,  45p  P-332 

Unclassified  report 

Descriptors:  (*Economics,  USSR),  Industrial  production. 
Costs,  Industries,  Transportation. 


AD-604  218  Dlv.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  EXCHANGE  BETWEEN  QUANTITY  AND 

QUALITY, 

by  Jack  Hlrshleifer.   Rev.  13  Aug  54,  rev.  7  Mar  55, 

rev.  15  Mar  55,  15p   P-406 

Unclassified  report 


168 


Descriptors:   (•Economics,  Consumptlonj,  (•Con- 
sumption, Economics),  Costs,  Budgets,  Stability, 
Industrial  production,  Graphics. '  I 
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Deeortptors:  (*Communl8m,  Eastern  Europe), 
(^Communists,  USSR),  Political  science.  Police,  Leader- 
sh^.  Military  strategy.  History,  Government  (Foreign). 


H.  Theil  has  pointed  out  that  under  certain  oonditions  the 
choice  between  quality  and  quantity  of  a  cocunodity  involves 
a  consumer's  budget  line  which  is  convex  to  the  origin. 
This  convexity  leads  to  Instability  of  the  tat^ncy  solution 
if  it  should  happen  that  the  utility  Isoquant  is  of  lesser 
curvature  than  the  cost  isoquant;  when  this  Is  the  case,  the 
point  of  tangency  will  represent  the  worst  rather  than  the 
best  position  along  any  given  isoquant.   S  appears  that 
quite  plausible  assumptions  may  lead  to  convex  cost 
isoquants  for  the  consumer,  firm,  or  economy  in  spite  of 
the  fact  that  the  marginal  rate  of  substitution  behaves  rather 
strangely  for  such  isoquants.    The  main  purposes  of  this 
note  are  to  look  into  the  question  of  how  general  such 
isoquants  and  resulting  instabilities  may  b«  in  the  quality- 
quantity  problem,  considering  not  merely  the  possible 
mathematical  formulations  of  the  cost  function  but  also 
taking  into  account  economic  intuition. 


AD-604  220  Dlv.   32 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
STALIN  AS  AN  INTELLECTUAL, 
by  Nathan  Leltes.    18  May  53,  32p   P408 

Uncl^slfled  report 

Descriptors:  (•Communism,  USSR).  Political  science. 
Communists,  Economics,  Theory,  History,  Government 
(Foreign),  Capitalism,  Labor,  Production.! 

Stalin's  theoretical  writings  are  examined  for  the  purpose 
of  clarifying  his  accomplishments  as  an  intellectual,  and  to 
demonstrate  their  relevance  to  any  Bolshevik  and  Soviet 
patterns  of  thought.   Soviet  writing,  encouraged  by  Stalin, 
long  presented  him  as  a  master  theoreticlaa,  without 
living  peer  in  any  field.    The  noticeable  tendency  more 
recently,  by  his  successors,  to  reduce  reference  to  this 
(and  other)  roles  of  Stalin  does  not,  neve rt)ip less,  seek  to 
deny  the  earlier  theme. 


AD-604  227  Div.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 

THE  SOVIET  IMAGE  OF  THE  U.  S., 

by  MeMUe  J.  Ruggles.  9  Jul  53,  13p   P-411 

Unci  assifled  report 

Presented  in  a  panel  discussion  ot  'The  United  States 
in  World  Opinion,'  at  the  Univ.  of  Virginia,  InsUtute  of 
PubUc  Affairs,  9  Jul  53. 


J' 

imtti 


Descriptors:  (*Attltudes,  USSR),  (*<;omnittnl8t8. 
Propaganda),  (•Propaganda.  USSR),  United  States  govern- 
ment, Cold  war,  PubUc  opinion.  Foreign  policy, 
Conununlsm,  Social  sciences. 

The  Russian  view  of  the  U.  S.  is  pointed  oin.   Some 
factors  affecting  national  Images  generally,  and  their 
particular  force  upcm  Russians  when  they  ^m  to  look  at 
America  are  discussed. 


AD-604  230  Div.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 

PURGES  IN  THE  SOVIET  UNION  AND  IN  tHE 

SATELLITES, 

by  Herbert  S.  Dlnersten.   3  Aug  53,  20p  P-421 

Unchssified  report 


The  different  kinds  of  purge  employed  in  the  Soviet  Union 
to  meet  various  political  necessities  are  examined.   Since 
the  present  Soviet  leadership,  with  its  parochial  education, 
is  intimately  familiar  only  with  the  history  of  the  Soviet 
Union  since  1917,  it  quite  naturally  ^)pUes  Soviet  political 
methods  to  its  management  of  the  satellite  countries.   Thus 
an  examination  of  the  Soviet  system  (rf  rule  by  purge  will 
afford  some  understanding  of  events  in  the  satellite 
countries  and  also  some  basis  for  prognostication. 


AD-604  235  Div.   32 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

SOCIOLOGICAL  ASPECTS  OF  THE  INFORMATION 

PROCESS, 

by  Paul  Kecskemet!.   8  Sep  53,   3Sp   P-430 

Unclassified  report 

Presented  at  a  seminar  sponsored  by  the  Ford  Foundation 
Center  for  Advanced  Stuc^  on  'The  Sociology  of  Knowledge, 
New  York  City,  8-13  Sep  53. 

Descriptors:  (•Social  communication.  Sociology). 

The  thesis  of  the  p{q>er  is  that  the  distinction  between 
evidential  and  non-evidential  grounds  for  adopting  beliefs 
is  orudal  to  tte  study  of  the  sociology  of  knowledge. 


AD-604  280  Dlv.    32 

OTS  Prices:  HC  $3.00/MF  $0.76 

RAND  Corp.,  Santa  Monica,  Calif. 

REAL  WAGES  IN  THE  SOVIET  UNION,  1928-52, 

by  Janet  G.  Chapman.    17  Oct  53,    59p  P-449 

Unclassified  report 

Descriptors:   (•Wages,  USSR),  Economics,  Data,  Costs. 

The  paper  siunmarizes  some  preliminary  findings  of  an 
investigation  directed  to  the  compilation  on  changes  in  the 
cost  of  living  and  in  real  wages  in  the  Soviet  Union  for  the 
years  1928,  1937,  1948,  and  1952. 


AD-604  286  Div.    32,  18 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

GERMAN  REARMAMENT  AND  THE  OLD  BOLITARY 

ELITE, 

by  Hans  Speier.   16  Nov  53,   2^   P-458 

Unclassified  ireport 

Descriptors:   (•West  Germany,  Armament),  (•Armament, 
West  Germany),  (•Foreign  policy.  West  Germany), 
(•Officer  personnel.  West  Germany),  Government 
(Foreign),  Political  science.  Military  personnel.  Public 
opinion.  Leadership,  History,  Military  strategy. 
Education,  Recruitment. 

The  American  policy  toward  postwar  Germany  is 
examined.   Rearmament  of  West  Germany  is  discussed  in 
terms  of  its  political  and  military  significance.   The 
former  German  military  elite  are  considered  as  repre- 
sentatives of  Germany's  military  tradition  and  as  persons 
potentially  competent  to  discuss  the  military  inqjllcations 
of  the  European  Defense  Community. 
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AD-604  294  DIt.    32,  28 

OTS  Prices:  HC  $1.00/MF  $0.60 

RAND  Corp.,  Santa  Monica,  Calif. 

WAR  AND  PEACE, 

by  Hans  Speier.  29  Dec  53.  ISp  P-471 

UndasBifled  report 

Descriptors:  (^History.  Warfare).  (^Warfare.  History), 
(*Socl^  sciences.  Warfare),  Arms  control.  Economics. 
We^XMis,  Deterrence,  National  defense,  Population, 
Foreign  policy.  Political  science.  Defense  systems. 
Military  organizations.  Limited  war. 


AD-604  311  DlT.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

GERMAN  GEOPOLITICS  REVIVED, 

by  Ewald  W.  Schnitzer.   21  Mar  54,  23p   P-501 

Unclassifled  report 

Descriptors:  (^Political  science,  Germany), 
(*Go'vermnent  (Fbreign),  Political  science).  History, 
Wariare,  Military  tactics.  Theory,  Propaganda,  Popula- 
tioa. 

The  history  of  German  geopolitics  is  discussed  in 
relation  to  Its  postwar  manifestations. 


AD-604  315  DiT.    32 

OTS  Prices:  HC  $2.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

THE  METAMORPHOSIS  OF  THE  STALIN  MYTH, 

by  Robert  C.  Tucker.   16  Apr  54,  40p   P-507 

Unclassified  report 

Descriptors:  (*CommuniBm,  USSR).  Communists, 
Leadership,  Government  (Foreign).  Political  science. 
Propaganda,  Foreign  policy.  Newspapers,  Social  science. 

A  discussion  is  presented  concerning  developments  in 
Russia  following  the  death  of  Stalin.   Official  Soviet 
propaganda  made  an  Initial  attempt  to  restore  Stalin's 
memory  to  favor,  depleting  him  as  a  devoted  follovwr  of 
Lenin,  a  lifelong  exponent  of  collective  leadership,  and  a 
humble  servant  of  the  will  of  the  Party.   The  dlq)ro- 
portlonately  heavy  stress  upon  Stalin  as  a  war  leader, 
however,  probably  reflected  the  desire  of  the  Kremlin 
leadership  to  reassert  the  principle  of  Party-politic al 
supremacy  over  the  armed  forces  In  the  face  of  claims 
apparently  emanating  from  professional  military  circles 
for  an  autonomous  status  within  the  Soviet  system. 


AD-604  326  DIt.    32.  23 

OTS  Prices:  HC  $4.00/MF  $0.75 

RAND  Corp..  Santa  Monica.  Calif. 

POLITICAL  VIEWS  OF  THE  GERMAN  CIVIL  SERVICE, 

hy  John  H.  Herz.  2  Jun  54.  12^  P-528-RC 

Unclassified  rei^ort 

Descriptors:  (^Government  employees.  Government 
(Foreign)),  (*Foreign  policy.  Attitudes),  Leadership, 
Political  science.  Public  opinion.  Behavior,  Economics. 
Professional  personnel.  East  Germany,  West  Germany. 
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33.  Transportation 


AD-604  025  Dtr.   S3.  5,  8,  19 

OTS  Prices:  HC  $4.00/IIF  $1.00 


Radio  Corp.  of  America.  Burlington.  Mass. 

RECOMMENDATIONS  FOR  IMPROVEMENT  OP 

AN/rSQ-47  RELATIVE  TO  SYSTEM  INTEGRATION  TESTS. 

Final  rept. 

by  James  J.  Lauginlger,  Robert  P.  Morln.  snd  Enunett  H. 

Reid.    Feb  64.  140p 

Contract  AF19  604  8020,  Task  8 

ESD  TDR64  251 

elasslfled  report 


in.  sni 

J 


Desorlptors:  (*Alr  traffic  oootrol  systems.  Systems 
engineering),  ConumiQlcation  systems.  Performance 
(Engineering),  Radar  equipment.  Navigational  aids. 
Shelters,  Mobile,  Telepbtme  equipment.  Circuits,  Fre- 
quency, Portable,  Microwave  equipment,  y.lghtlng  equip- 
ment. Analysis,  Design. 


I  fin 


This  report  lists  many  recommendations  tpt  improve- 
ment of  the  AN/TSQ-47  and  associated  equipment.   The 
range  of  recommeodatioDS  extends  from  mtoor  improve- 
ments to  major  redesign  (in  the  case  of  the  AN/TVN-1 
HghMng  system).   The  recommended  improvements  include 
those  which  contribute  to  improved  operatlocal  efficiency, 
greater  reliability,  savings  in  cost,  savings  In  weight,  and 
combinations  thereof. 


AD-604  077  Div.   33.  U 

OTS  Prices:  HC  $3.00/MF  $0.50 
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rRANSPORT  ATION. 

by  James  H.  Blackman.   17  Dec  52.  54p  P»888,  rer. 

Ui])cdasslfied  report 

Descriptors:  (*Cargo,  Transportation).  ('Traffic, 
Volume),  Cargo  vehicles.  Railroad  cars,  Slipping 
(Marine),  Passenger  vehicles,  USSR,  Eoonomics,  In- 
dustrial production.  History. 

The  volume  of  traffic  (freight  and  passenger)  in  the 
USSR  is  second  only  to  the  United  States,  and  ttM  1928-1952 
percentage  ratefs  of  growth  are  considerably  In  excess  of 
U.S.  tempos.   Expressed  in  relative  terms  (that  is,  in  ton- 
kilometers  expended  per  unit  of  output),  tbt  transport 
requirements  of  tlie  USSR  exceed  those  of  all  the  principal 
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powers  of  the  world.   The  size  of  Soviet  transportation  is 
a  reflection  in  part  of  the  scale  of  productive  activity.    But 
it  also  stems  from  the  physical  dimensions  of  the  country 
(some  two  and  one-half  times  the  area  of  tbe  United  States) 
and  the  uneven  distribution  of  population  and  resources. 
The  substantial  rise  in  ttie  relative  volume  of  traffic  which 
occurred  under  the  Soviet  regime  is  due  In  part  to  an  in- 
crease In  the  average  length  of  haul,  vi^ilch  occurred  as  a 
result  of  tbe  expansion  of  the  economically  \iseable  ter- 
ritory.  In  additton,  tiie  widening  of  market  relations  meant 
that  an  increasing  percentage  of  total  output  enters  the 
tranqwrt  sjrstem.   (Autlior) 
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A  CONTINUOUS  MODEL  OF  TRANSPORTATION, 

by  Martin  Beckmann.   25  Mar  52,  28p   P-290 

Unclassified  r^x>rt 

Descriptors:  ('Transportation,  Mathematical  models), 
(*Costo,  Transportation).  Economics,  Cargo,  Cargo 
vehicles.  Traffic,  Commerce,  Industrial  production. 
Distribution,  Vector  analysis.  Analysis  of  variance. 

Interlocal  commodity  flows  are  considered  in  terms  of 
vector  fields.    Efficient  transportation  then  gives  rise 
to  a  problem  in  Qie  calculus  of  yariattons;  the  flow  functions 
solving  this  problem  contain  price  distribution  functions 
as  parameters.   With  net  production  functitms  dependent 
on  prices,  the  model  describes  the  flow  and  prices  in  a 
competitive  regional  market  economy.   (Author) 
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THE  ALLOCATION  OF  SWITCHING  WORK  IN  A 

SYSTEM  OF  CLASSIFICATION  YARDS, 

by  Martin  Bechmann,  T]alllng  C.  Koopnians,  C.  B. 

MoGuire,  and  C.  B.  Wlnsten.   3  Dec  53,  12p  P-448 

Unclassified  rq»rt 

Presented  at  the  meeting  of  the  Railway  Systems  and 
Procedures  Association,  Chicago,  Nov  53. 

Descr^itors:  ('Railroads,  Economics),  ('Economics, 
Railroads),  Railroad  cars,  Handling,  Cargo.  Transporta- 
tion. 
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Ht«H  PCRrORHANCC   ALUMINUH 
AnB  nA6NCSIUn  ALLOT 
CAST|Ne<, 

AB-*ei  7*0  BlVa   <* 

CASTINftS 

SPACCCRAPT 

DcvCLO#ncNT  or  HANur actuRins 

CaPASIlITt  ro*  PRoBUCINfi 
NlSM  PCRPOMHANCC   ALUHlNUn 
ANB  HAfiNCSlUn  ALLOT 
CASTIN6S, 

AO-AOI  T*S  Bl*«   it 

CaTaLTSIS 

RCACTION  KINCTICS 

SURrACC  RCCOHBINATION 
Sr  Oh  and  hi  in  ThC 
PRCSCnCC  or  elSTRIBUTCB 

ATOH  sourccs, 

aB-*OR  100  OlVt   •• 

CATALTSTS 
ruCL  CCLLS 

STuBT  or  HT0"BeCN.eiT6*N 

ruCL  CCLL  CLCCTROBCS, 

AB-*OS  *je         Bl«>   7 

CATALTSTS 
SCLCCTION 

CaTALTST  SCLCCTIONI 
AN  APPLICATION  or  ftROUP 
SCRCCNINS, 

AB-*0«  l*J  BIVi   •> 

CATHOeC  RAT  TUOCS 

InPUT-OUTPuT  pCviccs 

APPLICATIONS  or  A  cathobc 
Rat  tube  RiABOUT  DCVICC  rOR 
ThC  iBn  701  clCCtronic  oata 


CATHOBCS  ICLCCTR6N  TUBCtl 

riCLo  cnissioN 

TaBlCS  or  NON>RCLAT|V|BTIC 
CLCCT*0N  TRajCCTORICS 
row  riCLB  CNISSION  CATHOOtfi 

AB>*o<)  IS*       eiv>  • 

CATHOOCS  ICLCCTRON  tubcsi 
nlCMORAVC  tBWirnCNT 

THlN>rtLH  C0L6  CATHOBO 
rsR  n|C"Oa*Vt  TUBES. 

AB-*OJ  7*«  BIVi   • 

CCL(*TIAL  OUIOANCE 

6UI0CB  nlstlLCS  |SURrACC-TO-SURrACCl 

LUNAR  PARALLAl  nCTHOB 
OP  ASTRO  HAVIOATION, 

AB-*6J  •«*  OIVi    |« 

celestial  na«|«ati6n 
astrophtsics 

LUNAR  PARALkAl  nETHOD 

or  ASTRO  nav|Oation, 

AB-*Ol  •«*  OIV>    I* 

CELLS  IBIOLObTI 
6R0RTH 

CULTIVATION  or  OIPLOIB 
CELL  STKAIN  *|-*B, 
ANB  ANTIeENtC  CHANSES 
IN  ThTROID  CCLLS, 

AB-*e«  17*  BIV<    I* 

CENT*lrU«ES 
BESI6N 

BCCONTAniNATION  Or  HT0"AUL|C 
rLWiOS  ST  HTBIOCTCLONES, 

AB-*0*  701  BIV.    |R 

CERAHIC  NAtERIALS 
LAMINATES 

BCyCLBPHENT  OP  A  HOOP 
RABOnC,   THERMAL  ANO 

phtsical  properties  or 

CERAnIC  nATRICCS  ANB 

Cl**S  RElNroRCCO  L*NIN*TE»« 

AB-AOJ  7j0  BIV<   • 

CEREBRAL  CORTEl 
VISlBN 

EIPCPlHCNTS'ON  'THE 
COOTICAL  CORRELATE  OP 
PATTERN  VISION^. 

AB-*e<  «<l5  BtV>   I* 

CCKIUH  COHPOUNOS 
ELECTRIC  HOhEnTS 

Electric  suAORuroLE-ouAORupoLE 

INTERACTION  IN  CCRlUn 

ctnt^  sulpatk. 

A0-*BR  e«l  Bl*>   it 

cesiuH 

cohpatibilitt 

pactors  ArrccTiNO  the 

COnPATlaiLITT  or  LlOUlB 
CCSIu"  RITH  CONTAINMENT 
NETALS, 

AB-*eS  7«N  BlVa    |7 

cesiu" 
ruCLi 

C'rcCT  OP  IMPURITIES 


OP  CCSlun  rULL  UPON 
|0n  CNfilNP*. 

AB-AOJ  *J| 


BIV>   10 


CESlUn 

"ETA.   riLHS 

STUBT  or  CCSIUH  ON 
RcrNACTORT  HCTALS  USIN6 
riCLB  EHISSION  nICROSCOPT. 

AB-*OS  «0<  BIVi    17 

CMAR6E0  PARTIClC* 
nACNtTIC  riELBS 

ChAROCO  PARTICLC  NOTION 
IN  AN  INHOnOftCNEOUS 
HASNCTie  PIElBi 

AB-*0>  *04  BIVi    «* 

CHAR6EB  PARTICLES 

RABIOACTIVC  PALLBUT 

TInC  BEH/ivlOfl  or  CMA««tB 
PARTICLCS  INUECTCB  BT 
|**t  HIGH  ALTITUBE  RUSSIAN 
NUCLEAR  TEST*, 

AB-ABI  S««  DIVi   to 

CHE"|CAL  CaulLISNtUn 
CASES 

SlNPLlrlEtf  nETHBO  roR 
C0nPUT|N6  THt  EOUILla*IUM 

eOHPosiTiON  or  aaseous 

STSTCns, 

AB-*01  7*S  BIVi   « 

CH(n|C«L  RARrARE  A6ENTS 
ABSORPTION 

ABSe"PT|ON-BCS6"rT|0N 
PRBPEKTICS  or  SORBCNTS 
rOR  CHCHICAL  A6ENTS, 

ie-*o*  II*       Bivi  ) 

ChEH|CaL  RARrARE  AGENTS 
BISTRlBUTtON 

oissenInation  or  soLlo 

ANB    LlaulD    CR    AGCNTS, 

AB>*01    *■•■•  0IV«        t 

CHcmCAL    BARrARE    AGENTS 

InstruhEntation 

instruhcntation  rOR  ritLB 
CVALUATISN  or  CHEMICAL 
AGCNTSi 

AB>*0«  0«J  DIVi   J 

CHEMOTHERAPT 

CiOCtIOn 

Three. ORGAN  ORu«  elSTRIBUTlOH 


MOBCl  INCLWBINC  TmC 

kibnIt, 

A6-*e>  *7S  BIVi   I* 

CHINA 

r0BC|«N  pblict 

eOHMUNIST  REACH  PBK 
KM^IRti 

*B-*B*  *7I  DtVi   la 

CmINA<S  «CL*T|0Nt  alTM 
*tl*N  NEI«Mao*Si 

AB>*0*  *7«  BIVi   St 

CHLOKlNE 

ATOMIC  cncrot  level* 

RESSNA>|CE*  IN  THE  SJt, 
Jti  J«  IP,  aAMMA)  CLJl, 
m,     3$    "EACTIONS  aJTH 
BOMBARDING  CNEBaiEf  'n 
THt  BNE  MEV  TO  TBO 
MCV  RANGE. 

AO-*OS  *B|  BIVi    <B 

CIVIL  BCPENSC 

BENTAL  PCRtONNCL 

The  ROLt  OP  The  BCnTIST 
IN  NATIONAL  e|SASTE«i   . 

AB-*0<  t7«  OlVi    I* 

CIViL  OCPEnSC 

MEDICAL  PERSONNEL  - 

The  ROlC  op  the  PHA*M«C|tT 

IN  National  bi*astc«i 

aB-*0«  t7S  BIVi   I* 

CIViL  DCPEnSC 

VCTERINART  MCOICINC 

The  role  or  the  vctcrinarian 

IN  NATIONAL'  DltASTCRi 

AB-*eR  i7*  BIVi    I* 

CIVIL  DCrCNSE  STSTCM* 
NUCLCAR  RARrARE 

ARE  *C  SURE  ABBUT 


DISPERSAL 

ab>*o«  ita 


DIVi 


CIViL  depensc  STSTEmS 

RAOIOLOCieAL  RAR'aRE 

A  PROTOTTPC  ClvIL  BCPENSE 
MANUAL  roR  RADIOLOeiCAL 
BECOnTAHINATION  or  NUN|C|PALIT|tt. 

VOLuMt  1.   BCCONTANINATION 
PLANNING, 

AD-AOI  *1|  BIVi    IB 

PROTOTTPC  CIVIL  BCPCNS* 
MANUAL  rOR  RaBIOLOOICAL 
BCCOnTAMINATION  or  NUN|CI''*bl> 
TICS,    VOLUME  III   OCCSNTAMIMATIBN 
OPCNATIONSi 

AB-AOl  *ilt  OIVi    IB 

CIVIL  OCPENSC  STSTEMS 
URBAN  AREAS 

protottpe  manual  roa 
Planning,  analtEIng  anb 

SCHEDULING  roa  RAOtOLOGICAL 

CaPBsuaE, 

AD>*B>  *<lO  BIVi    IB 

CLOSCe  CCOLOGICAL  STSTEMS 
CUBAcTCRIALtS 

SruDT  or  HTDPOCCN.rlllNG 
M|C*OORGANlSnS  roR  CLOSED 
REGCNERATINS  BIOSTSTChs. 

AD-AOS  t^t  DIV.    It 

CLOSTRIDIUM  PERPRINGENS 
DETECTION 

A  STUOT  or  CHARACTERISTICS 
ANO  nCTHoDii  or  OCTCCTION 
or  rooD  Poisoning  microorganism* 
RITH  Particular  emphasis 

ON  ClOSTRIDIUH  PlRrRINGENS, 

A0-*0«  laa  DIVi    I* 

cloud  cover 
ultraviolet  radiation 

Investigation  on  the 
iNrLuCNCE  or  clbubs 

BN  ULTRAVIOLET  SKT  RAB|ATI*M 
(AT  JIO  MILLIMICRONS 
AND  J70  MILLIMICRONS), 

AD-*0)  7tS  DIVi   t 

cns  stimulants 

Tolerances  ipmtsiologti 

EPrECTS  or  SOME  TRANOUlLlIINS, 

ANALEPTIC  AND  VASODILATING 
DRUGS  ON  PhtSicAl  RORK 
CAPACitT  ANB  ORTHOSTATIC 
TOLERANCE, 

AB>*OS  «J0  BIVi    I* 

COATIMgS 

VANADIUM  ALLOTS 

HIGH.TCMPCRATURC  OI|DAT|aa 
PROTECTIVE  COATINGS  POR 
VANAolUM.BASE  ALLOTS, 

AD-*01  77*  BIVi    |« 

COBALT 

SINOlC  CRTkTALS 

MAGNETIC  PRSPCRTIC*  Of 
PCC  SINGLE  CHtSTAL 
COBALT  PILMS. 

AB-AOI  740  DIVi    |7 

COLO  CATHODE  Tuaes 

MtcaORAVE  LOUIPMCNT 

THiN-riLM  COLD  CATHODES 
roR  ntCRORAVC  TUBES. 

A6>*01  7R<  DIV.   a 

COLO  RAR 

rOLlTICAL  SelCNCE 

"atIONALIZING  NATO  STRATEGTi 
aD-*0S  *7i  DIVi   la 

COLLOIDS 

haSnItohtbROOtnamics 
crrccTs  or  partial 

COHecNSATION  ABOUND  TON* 


in-4 


IN  CLiCTaerLulo  Otnamic 
(Nca«T  coNvcaiioN  paeccascti 

AB-*BI  ABI  etVi   t( 

COLSa  PNOTOaRAPNT 

iABisaaAPHT 

(valuation  op  COLOR 

RADioaaAPNT  roa  iNOuiTaiAL 
ufci  THE  Rccipoauac 

MCTHoDi 

AB>*B>  *JJ         DIVi   t« 

CBMBINATOaiAL  ANALTSI* 
ANALTSI*  Of  VARIANCE 

ON  INCRCASING  TRCATMENT 
CONTRAST  PRECISION  ANB 
THE  tsTlMATlBN  BP  STRUCTU«*L 
PARAMCTtat  IN  CeVAalANCC 
ANALTSI*. 

AB«*6S  faj  BIVi    It 

COMBINATORIAL  ANALTSI* 
'»CTOa  ANAWT»I» 

IttiMATING  MISSINO  VALUE* 
IN  UNBCPLICATCB  TrO-LCVCL 
PACToaiAL  AND  rRACTIONAL 

rACTsaiAL  BEsieNt, 

AB**B«  l$7  BIVi   It 

CSMBUSTION 

CHEMItAL  ESUlLiaaiUM 

«|MPL|PlED  METHOB  POR 
COMPUTING  ThC  CBUILlB*IUM 

COMPOSITION  or  GASEOUS 
STSTEMS, 

AD«*el  7*t  BIVi   a 

CeHBUSTION 

alvtcss 

aEVlEa  DP  *eVIET-*LDC 
LlTtRATUac  •NCa  COMBUSTION 

paocc**E*, 

*B**0«  17*  BIVi   IB 

COMBU*T|ON 
SIMULATION 

*|MULAT|6N  Br  COMBUSTION 

mobCls  in  aiNo  Tunnels, 

AB-AOl  Sia  DiVi    10 

comets 

ANALTSI* 

iNTERPLANtTAaT  MCBIUM 

PHTSlCS  AND  CBMCT  TAIL*, 

*D>*ej  7B0  DIvi   a 

COMET* 

pHT*ic«k  paaacaTiE* 

traUCTURE  AND  SCVCLOPMENT 


OP  COMCTART  TAIL, 
AB-*0«  0*B 


BIV, 


COHMANB  *  CONTROL  STBTCMS 
NOBEL*  KlMULATIDN*! 

ORGANIEATIBNAL  NOBEL* 
PBR  C6MMAND  POST  INPORMATION 
STSTEMS, 

AB>*e*  «*«  BIVi    IS 

COMMANB  *  CONTROL  STSTEMS 
7(5- 

lOEL 

AcaOSPACE  COMMAND  ANB 


SinULATIdN 

f|MULAT|BN  MBOELS  PBR 


CONTROL. 

*B<-*B«  04«  BIVi 


It 


COMMAND  »  CONTROL  STSTCNS 
STRATEGIC   AIR  COMHAND 

TEST  REPO*T  roR  MA INTAINABILIT  ' 
ANB  MAN-MACHINE  INTEarACC 
BCMONSTaATION  PLAN, 

AB-*01  f*7  DIV,    IB 

TEST  REPORT  POR  CATEGO"T 
I  ON. SITE  ACCEPTANC* 
ANB  INTEGRATION  TE*T|N« 
jr  The  DIGITAL  DATA 
TRANsrER  STSTEM  SUBSCRlaca 

A  (AN/rTg.ii  alTM  the 

REMOTE  COMMUNICATIONS 
CENTRAL  IAN/rTa><l|  ANB 
THE  ELECTRONIC  DATA 
TRANSMISSION  COMMUNICATIONS 

AD.*os  ato       Bivi  s 

COMMCacE 

THtORT 

INTER. RtSIONAL  COHMOBITT 

coulLiaaiuni  sblution 

BT  CcCCTaiC  ANALOauC, 

AB-*01  Bit  DIVi   It 

COMMUNICATION  SATELLITES  lACTIytl 

A|a  TRArriC  CONTROL  ITSTCMS 

SURVCT   And  ANA^TSlt 
or  LBNC'DISTANCC  COMMUNICATION 
TECHNIBUCS, 

AB.*01  »»»  DIVi   ^ 

COMMUNICATION  kATELLlTES  IPASSIVCI 
ANTENNA  rCED* 

Integrated  rEEo  and 

rRONT  END  kTUDT  Or 
THE  aSRT, 

AD.*0«  iti       Blvi  a 

COMMUNICATION  STSTEMS 

COMMAND  •  CONTROL  STSTCM* 

ORGANIZATIONAL  MODEL* 
rOR  COMMAND  POST  INPORMATION 
STSTEMS. 

AD-*0>  «*«  DIV.    IB 

COMMUNICATION  STSTEMS 
S|GnIl-TO-NO|SC  RATIO 

STUOT  AND  INVESTIGATION 

or  polariiation  programming! 

POLARIZATION  STSTEMS 
ANALTSI*. 

AD.*ei  *tR  DIVi   S 

COMMUNICATION  THEORT 
MATR|«  ALGLBRA 

aCPRESCNTATlON  AND  *N*LTS|t 


COL-OON 


OP  BIBNALSI  PART  IVllll 
VECTaa  ANB  TCN*OR  *L<KBRA 
OP  SIGNALS  ApPLlCo 
TO  SATELLITE  NAVIGATION, 

AD'ADS  77*  DIVi   B 

COMMUNICATION  TMEONT 
NOIBC  «aAB|OI 

^A**ACt  or  STATIONABT 

paoeci*(*  thrdush  lIneab 

AnO  NONLINtAa  DCVICC*, 

AB>*eR  MB  BlVt   * 

COMMUNICATION  TNlOaT 

pRoalaANDA 

NCTHODOLOGT  POR  COMMUNICATIONS 
RC*<ARCH, 

aB.*«S  «tj  BIVi   IB 

COMMUNICATION  TMEORT 
SET  tMCORT 

CONSTBAInT  ANAlT*!*  Of 
NANT. DIMENSIONAL  aCL*T|ONS, 

AD.*0«  oat  BIVi   If 

GBmmunication  THCONT 
*pCECH 

thc  oahc  or  'eossiP' 

ANALTZID  BT  THE  THCOav 

or  Inpoomationi 

AB-*ei  ait  BIVi   jb 

CBMMUNICATION  TMCOaT 

TaANlPBaMATION*  (MATHEHATIC*! 

On  the  DEPINITION 
OP  iNPOaMATIONi 

*D-*OS  BB*  Bl«i   BB 

COMMUNISM 

BIBLIBOaAPHIE* 

COMMUNISM)  A  ICkECTCB 

BiBLioeaAPHT, 

ad-*oi  at*       Bi«i  Jt 

CBMMUNlaM 

EASTtiN  EUaoPE 

pyroes  in  tme  soviet 
union  and  in  tmc 
batellitksi 

a6-*0«  tJO         BIVi   tt 

communism 
niItdbt 

A  BOOK  REVIEB  or  BCHLES INGEB ' * 
•mARi,  HIS  TIME 

ANB  ouat* , 

AD-*01  «0*  OIVi   Jt 

CBHMUNIBM 

u*sa 

CONHUNIST  acACN  roa 

EHPliEi 

.AD.*ai  *7i       OIVi   la 

fOLlTSuae  IMAGES  OP 
*TAL|N. 

AD>*oi  aaa       divi  Jt 

•TALiN  AS  AN  INTELLECTUAL, 
A0-*0«  ttO  BIVi   Jt 

The  METAMgRPMOSIS  Of 
THE  (TALIN  MTTH, 

A0.A01  111  BIV,   Jt 

COMMUNISTS 
PROPAGANDA 

lOVlET  4MASE  Bf  TMC 
U,  *, 

*0.*D«  t*7  BIV.   Jt 

COMMUNIST* 
U*SR 

'uaSES  IN  THE  SOVIET 
UNION  ANO  |N  THE 
SATELLITES, 

AO'AOR  tJO  DIV,   Jt 

coMPiLEas 

TEST  METHODS 

eoMPuTEN  PROGRAMS  POR 
HATSTaCK  SCRVO  TESTING, 

AD'AOJ  7»<t  ilv,   a 

PCBMANCNT  SET.UPS  poa 

iOm  calculators, 

AD-*0«  tSt  DIV.   JB 

complCi  compounds 

GCRMANlun  COMPOUNDS 

GCRMANIUM  MACROCTCLIC 

complcies  based  on 

phthaloctaninc  and  hem | ponphtraz | ne 

Ae-*0«  l|7  DIVi   R 

COMPLEX  COMPOUNDS 

MOLECULAR  STBuCTuRE 

"(PLECTANCC  SPECTRA  ANO 

THC  COORDINATION  or 
DIVALENT  METAL  IONS  IN 
S-TRlrLUOaOMCTHTLTCTRAlOLC 
COMPt,EXES, 

AD-*0«  IB*  DIV,   « 

COMPLEX  COMPOUNDS 
REACTION  KINETICS 

STUDIES  OP  RELAXATION 

ErrEjTS  IN  electrblttic 

--■■■TIONS  RiTH  THE  P«ESSUNt-STEf 


»OLUl .. 
METHOD, 

AB-ioR  IIJ 


BIV,   « 


CBMPOBITE  MATERIAL* 
rlBER  METALLUR6T 

riBER.REINroacED  METAL* 
AND  ALLOTS. 

AD.*D«  IVO  DIV.    17 

COMPTON  SCATTERING 
GAMMA  RATS 

SCATTERING  AND  ABSORPTIBH 

OP  samma  rats, 

AB-AOl  aaj       BIV.  to 

COMPUTER  LOOie 

SEMIcONDUefOM  DEVICES 

rMTSICAL  PhENOhCNA  pbO  LOGICAL 
fUNCTIONS. 

AD.*0«  et*  DIV,   ts 


NI-S 


CONPUTca  PERSONNEL 

fEBSONNEL  MANAGEMENT 

A  NDTC  CONCERNING  THE 
BaCANlZATION  or  an 
IBM  701  INSTALLATION, 

*D-*oa  B|R  DIV,   IJ 

coMPuTcas 

ANALO*  eOMPuTEBS 


MODIPtCATIeNS  or  TMC 
*  "EAC, 


BIV, 


JO 


BAND  BL.v, 

AD»*OS  «I0 

CBHPUTCBS 

HiiTsaT 

HiSTOar. AND  DEVELOPMENT 

Of  THE  Electronic  conputen 
aaojECT  AT  THE  institute 

fea  ADVANCED  STUDT, 

AD-*0«  too  BIV,   JB 

CONDITIONED  aCPLCX 

BALVANIC  SKIN  aCSPONSE 

ac-*NALTS|s  or  GSa  cohoitibninc 

*D-*01  S7*  DIV.   I* 

CONICAL  BBBIES 

SUPEasDNle  CHARACTCaiSTICS 

sufcasoNic  rLOR  abound 
conEs  at  labge  tab, 

AD-*oR  tai       Divi  a 

conical  bodies 
Thermal  stresses 

Thermal  sraessES  in 

CONICAL  SHCLLSi 

AB-*o«  tjo       BIV,   a 

consumption 
economics 

Exchange  betbcen  buantitv 
and  oualitt, 

*B.*0R  i|B  BIVi   Jt 


CONTAINENS 

METAL. rORMING  PRESSES 

DEVELOPMENT  OP  IMPRBVtB 
LINER  POR  EXTRUSION 
BILLET  CONTAINERS. 

AD-*Or  I7t  DIV.   <B 

CONTINUUM  MECHANICS 
DEPORMATION 

MECHANICS  or  MATERIALS 
BITH  STRUCTUREI  APPLICATION 
OP  CONTINUUM  MECHANICS, 

ad.*ds  j*b        Biv.  n 

CONTINUUM  MECHANICS 
MASS  ENEROT  RELATION 

On  THE  DERIVATION  Of 
DISCONTINUITT  CONDITIONS 
IN  CONTINUUM  MECHANICS, 

AB.*OJ  «J*  BlVi   t* 

CONTINUUM  MECHANICS 
STRESSES 

STATIC. eEDMETRIC  ANALOSUC 
In  the  THEORT  Of 
COUPLE. STRESSESi 

AD-*D<  I7S  OIVi   t* 

CONTROL  SCbUENCES 
COMPUTERS 

A  SURVET  or  AUTOMATIC 
COMPuTEBS  ANALOG  ANB 
OIGlTALi 

AB>*OR  l*t  DtVi   JO 

CONTBOL  STSTEMS 
rCCOBACK 

The  SENSITIVITT  Of 
GENERAL  MULT|VAR|ABLE 
rEEOBACK  STSTEMS, 

AB-*OR  et*  DIV,   If 

CONTROL  STSTEnS 
GUIDCD  MISSILES 

ANALTSIt  or  AN  Ala.TB.Alll, 
AlB.TO.SuafACE  MISSILE, 

AO-*ei  a7s       OIV,  It 

CONTNOl  STSTEMS 

MATHEMATICAL  ANALTSIS 

Evaluation  Of  selected 

DESCRIBING  ruNCTIONS 
or  CONTROL  STSTEM  NONl |NEAR I T I CS 
AD.AOJ  «S7  DIV.   7 

CONTROL  STSTEMS 
aCLlABILITT 

ErrECT  or  reliabilitt 

Br  'SUPERVISORT'  ESUtPMENT 
ON  The  AceuRAcT  OP 

A  'Supervised'  ststem, 

AD.*0<t  tfO  DIV.   JO 

convection 

PLUlO  MEc 
KOLMOG 
ANO  EULER 
THEORT, 

Ae-*o 

CONVEX  SETS 

GAME  ThEo 

ThEORE 

AO-AO 

A  PURT 

or  The  ka 

POINT  THE 
TO  NASH  E 
POINTS, 

AD-*e 
SOLUTI 
GAMES  AS 

AD-*e 

CONVEX  |ETs 


MANICS 

OROV'S  HTPOTHtSC* 

IAN  TUBBULENCE 


J  *4a 


BIV,   * 


•  T 

M  OP  VILLC, 

S  047  DIV,    IJ 

HtR  GENERALIZATION 

KUTANI  riXEO 

OREn,  BITH  APPLICATIBN 

ouiLiaaiuH 

J  *07  DIV,    IS 

ONS  or  CONVEX 
riXED-POINTS, 

1  ««*       OIV,  t* 


GEOMEf 

GEOMEtRT  OP  MOMENT 
SPACES. 

AO-*oJ  «ao       Div'. 


It 


CON -SBC 


COMVtl    SCT( 

THtenent 

SeitC    *rPl.|CAT|ONt    of 
«     TMlOltCn    OM    COHVO 
ruHCTIONt, 


If 


6«(  tWDBIMCt 

t'^tCT  or  jt't   p«eP(«Tlct 
ON  MVY  •*«  ce""«*i>" 

AND  FkAKK  ll*OI*T|OHf 

•e»4oi  **e       otv.  -10 

sTailftt 

ST*c*s  cemiofieN  tcsti 
tone  ■■ew«HT  ne-ti 
■*tc  *bLer>. 

*D-4e>  **i  »■«•     I' 

ceait««ieii>McsiST«NT   AkkOTt 
ctciwn 

rACTORS   *rrCCT|H«   thi 
cen^*TiiikiTT  or  ki*w>o 

CCflUn  WITH  COMTAINnCNT 

ntT*kS, 

*e-4ei  w       Divi  IT 

AtienPTieN 

•  CkATIONlNir  ■£?■(£•! 

atsokuTC  tok**  cotNie 

■•T  IHTtNlITT  *N0  KiOHCTCa 

*lS«iirTioN. 

•e-*a«  i*T       Di«t  I 

cetnie  ■»»» 
itoTorit 

ttOTOric  conrosiTtON 

or  k0«  CNCKST  HTDMOfilN 

NuCkCl  IN  THt  p*|n*aT 

COi"lC  •ADIATlON, 

*o-4e<  Oft  eiv.     1 

<««^»  .... 

ritoaii*nn|N<i    iconruTC'ti 
'ACTorn  TH*T   nrrccT 
TMC  COST  or   cenruTK* 


^■o«i(*i«n|N«. 
*D>4oj  tor 


JO 


"?:? 


*Nfre*T>TiON 
CONTINUOUS  neeck  or 

TNANfroNTlTIONi  COST 
*N*kTSlS, 

«D>4e<  07*       eivt 


"ir 


•UCTU«*k  r*RTI 

rrrccT  or  c*Ktr  on 

COkUNN  OCrkCCTlON, 

*0>4el  oil  OlVa 

c«(cr 

suiir*cc  r*ertiiTics 

■kkUSTNATtO  «keSS**T 

or  r««cTosii*PHic  tinnsi 

SCCTIOH  H  6k|0C  Pk*NC 
OtCOMOION,  SCurfNTINC 
6kl0t,  "irrkis,  »T«fTeHIN«, 

NICNQVOle  CSAkKtCCNCC, 


<« 


AO-409  »7r 


0I««    IT 


CNININOkOST 

«*kV*N|(    «KIN    NCtrONflt 

•  N    *tit»<l1CNT    or    kIC 
OCTCCTIOh    C»P»»lkITT 

iecck*ssir ICO  vt«iloN|, 
A0-40J  040       ei«i 


jo 


NWCktAN  CNITICAklTT  C«kCUk*Tlen» 

ON   *   srNCmCAkkT    stunctnIC 
6*tC0US-(0"C    ncacto*. 

*e-4e3  4i«  eivi     <e 

C*TO«INIC* 

TtT*N|wn  AkkOT* 

ITUOT  or  T|T*N|Un  AkkOT 
TAHKAOC  AT  CKTOeCNIC 

TCn'CNATUNtS. 

«e.4o«  oij       oiv.   I* 
crrccT  or  hto«o«Cn 

COhTCNT  On  ThC  MCCMANICAk 

raortiiTKS  or   Tl4Ak-«v 
•  m   AT  •■•*jr, 

AD-400    0S<I  DI*«        |T 

Cl>T«PUn'|N« 

HATHCnATICAk    nOD(k> 

c*roruf«rlN6  cirTuac  cotrricitNT* 
or  T«o  nitaoccn-oatscn 

OAt  NlITUNK*. 

40-40*  44J  el«i   »* 

c*TaST*rs 

HCACTOII  STSTCn  COnPONCNT* 
OCSION  or  *  CKTOtTAT 


oM  TMC  A|N  roact 

lUCkCAN  lN6lNfCN|N6  TEST 


rt 

NgCk - 

rAdklTT, 

AO-AOI    40* 


OI«i      to 


C'TSTA^  6A0NTM 
COTOtCNIC* 

CRTOccNie  nCTHOo  re« 

■AHAn  fTuBICS  or  NOkCCWkAN 
CuTlTAkS, 

Ae-40<  Hi  el¥a    t» 

(•TSTAl     HOkOtOS 

NAHUrACTuNlNt    ItCTHOOS 
eNT$T»l.     UNITS     TTPf 

C«-< in-l I i/U,  I  TO  10  nc 
In  THC  Tt»C  mc-<7/u 

•kASS  HOkDCNS, 

Ae-401  477  OIV.   0 

CNTsTAk  kATTicc  ecrccTs 


IN  r«T|«uC«HANDCNCe 
Aki  AHO  rATI«uC  COACH 
roO'AOATlON, 

Ao«40i  tat  oivi 
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CRTtTAk  kATTicc  ecrccTB 

TUMSsTATCt 

PkASTie  ocreoNATiON  or 

CAkClUN  TUNOSTATC  StN«kC 
CKTSTAkS, 

40-40*  i*J       •!*•  as 

CNTSTAk  kATTlCCS 
CkKCTNIC  nONCNTS 

CkCCTMIC  OUAOOuPOkC-OUAOKUrOkC 
INTCAACTION  IN  CCKIUM 
CTNTi,  SlA.rATC, 

AO-AOI  OtI  0I«>   <S 

COTSTAk  kATTICCS 

ricko  TMceoT 

NCDUCTION  or  KNONCCKC* 

rNOOyCTf  or  s'acc  «*our 

RCroIsCNTATIONS  In  THC 

raAnc-*o*K  or  kiTTkC 
eaeur  thcort, 

AO-401  SS4  0l«>   *% 

COTSTAk  kATTICCS 

inruoiTlCs 

ec'CNOANct  or  SPlN-kATTICC 

NCkAlATION  TInC  UPON 

HAtNCTIC  riCkO  rOR  ncoothiun 
IJ*I  ION  tM  nCJkAdMOSl  It 
ANO  IN  kArj, 

*e-404  &•«       oi«.  <s 

NON-OirOkA*  INTCOACTION 
BCTBCCN  NCANCST  NCISmsO* 
NCOOTHlUn  IONS  IN  kAMTHlNun 
CTNTk  SUkrATl, 

AO-40*  0*0  0I«<   IS 

VANADlun  SOklP-STATC 
CHCNISTMt  or  rARAHAONCTIC 
NCSOnANCC, 

AD-40*  101  OIV.   IS 

CNTSTAL  kATTlCkS 

o'TUtk  PNOrCMTICS 

"CrkCCTION  ANp  TNANSmSSION 
ST  LATCKCD  CMTSTAt 
STRUCTUACf , 

AO-40*  177  tlVi   t% 

CNTSTAk  kATTICCS 
POkAglZATION 

crricTivc  POkAOiiiHe 

riCkO  |N  CUTtTAkS  OITh 
OVC«kAPP|N(i  ATOMS, 

*o-46j  (7*       eiv.  tt 

NUCkCA*  POkAKIJATION 
IN  kANTHANWH  nAfiNCSlUn 


NITNaTC  CNTSTAkS, 
AO-40*  0*4 


OIV. 


n 


e»TSTAkS 

anisotmopt 

rcN«lnA«NCT|C  NCSONANCC 
NCkATIONS  rOR  NA6NCTeC*TSTAkk|NC 
ANISOTNOPT  IN  CUSIC 
CKTSTAkS, 

A0-40S  S*>  OIV,   iS 

CNTSTA^S 

SCnlcONOWCTO*  OCVICCS 
CRTSTAL  UNITS  TTPC 
CR-IIN-lll/U,  I  TO  <0  ne 
In  THC  TTPC  MC-I7/U 
SkASS  HOkOlRS, 

Ae-401  477         eiv.   • 
CUNVC  rlTT|N6 
6*APM|CS 

iNCONPtCTC  ArPaOAIHATOII 
(IN  SII  riTSlI   cu«vt 
riTT|N6  TCCMNIOUCS. 

Af%KAAa  siA  n  I  It  . 


AO-40*  <I4 


DIV,    IS 


rsTAk  kATTiee  Bcr 

*CTAkklC  CaVfTAkS 

acscAaCH  on  ei 


SkOCATIONS 


CTOCaNCTICS 

THCoav 

TaANSkATIOH  or  RUSSIAN 
ttCSCAaCHI   HAN  ANO 

THC  HACHiNi.  A  cearcacNCC 

DCVOTCe  TO  ^HlkOSOPMlCAk 
PROSkCnS  IN  CTOCaNCTICS, 

AO-401  44f  oiv,   10 

CTkiNoaiCAk  sooics 

ACOUSTICS 

souNO  raoiation  raon  suoHtaete 
CTkiNoaicAk  SHCkks  or  riNiTi 

kCNOTH, 

AO-401  511  otv,   IS 

CTkiNOaiCAk  SOOICS 

SuCKklNO  (HCCHANICS) 

BUCAklNb  CHANACTCaiSTICS 

or  coaauetTco  cvkiMOCas 
-crrccT  or  usino  a  hi«n 

STOCnCTH  HATtaiAt, 

A0-40S  444  OIV.    IS 

CTkiMoaiCAk  SOOICS 

ORAS 

oaA«  reaCkS  on  cTkiNOCRS 

IN  VCkOCITT  6RA0ICNT 

rickos. 

AO-AOl  77S  OIV.   « 

CTklHOalCAk  MOOICS 

SANORICH  CONkTaUCTlON 

SuCKk|N6  or  AllAkkT 
COM'RCSSCe  SANORICH. 

■AO-AO*  01*  OIV,   JS 

(VklNORlCAL,  OOOICS 
VIBRATION 

ToRStONAk  VIBRATIONS 
or  A  HOkkOa  VISCOCkASTIC 
CvklNOCR. 

A0-40>  a**  OIV.   it 

•AHPlNe 

nATHCHATICAk  ANAkTSIS 
STCaOT-STaTC  NOTIONS 


or  kAROC  CkASTlC  SOOICS. 

PART  A|  OAHPINS  |H 
STCAOT-STATC  NOTIONS. 

PA»T  B|    a  fTCAftv-STATC 

ANAkOOUC  TO  ST,  VCNANT'S 
PR|NC|PkC. 

Ao»4ei  7*1  eiv.     it 


OANPIMi 


PINS 
CkOCiTT 

rCASISIklTT  STUOICS  OP 
A  vC^eCITT-OAHPCe  taCRTIAk 
NAVI6ATI0H  STSTCn, 

AD-40I  ««*  OIV.    I* 

OATa  PROCCSSINS  STSTCnS 

Input-output  oaviccs 

JOBS!  A  ecsiSHSR's  visa 

or  AN  ClPCNlnCNTAk 
ON-klNC  C0n*bT|N6  STSTCN, 

AO-AOS  «71  OIV.   M 

OATA  PROCCSSINfe  STSTCNS 

NANASCNCNT  CH«|NCCR|N« 

USCR-ORICHTCO  IHPORNATIVN 

pROCcisiNS  STSTCn  roa 

NANASCalAk  PCaSOMHCk. 

Ae«4o*  >7?      ei«.  as 
oata  paoccssiNs  STSTCNS 

RATHCnATIci 

pcanANCNT  scT-uPt  roa 

|SN  CAkCUkAToRS. 

Ao-Ao*  tot      eiv.  JO 

OATA  TaANSnlSSION  STSTCNS 
STRATCtlC  AIR  CONHANO 

TCST  acPORT  roa  CATCsoav 

I  ON-SITC  ACCCPTANCC 
ANO  INTCeaATtON  TCST|N« 
0'  THC  OieiTAk  OATA 

TaAMsrca  ststch  suascaieca 

A  |AN/rTO-ll  BITH  THC 
aCNOTC  COHHUNICATlONS 
CCNTNAk  (AH/rTO-*!   ANg 
TMC  CkCCTaONIC  OATA 
TaAMSHISStON  CONNUNICATIONt 

AO-401  asa       OIV.  a 

OCCISION  nAI|N« 
•ANC  ThCoRT 

TSO-PcaSON  «ANCS  IHVOkVlNS 

skurrlNS, 

AO-401  S<4  •!»•    IS 

OCCISION  MAIIN4 
«ll0UP  eTNANICS 

PRCrCRCNCC  CIPCRIMCNT8, 

AO-401  ««7  OIV.   at 

PRCrCRCNCC  CIPCRIMCNTS. 

AO-401  «*a       OIV.  <a 

PRCrCRCNCC  CIPCRIMCNT, 

AB-Ao*  sea       eiv,  aa 

OCCISION  nAK|N« 

nATHCHATICAk  nOOCkS 

TCSTINS  OROANIIATION 
TmCORICS. 

AO-Ao*  US       OIV.  as 
OCCISION  nA«iH<, 

PSTCMOnKTRlCk 

TnC  INPkUCNCC  OP  CNVIROnCNTAk 
NON-STaTIONARITT  |N 
A  SCaUCNTIAk  OCCISION-HAI INS 
CtPCRInCHT. 

AO-40*  114       Biv«  as 

OCCISION  ThCORT 

canncRcC 

octcrhination  ar  NANT-cenNoeiTv 
PRcrcaCNCC  kCALts  bt 

TaO-CONMOBITT  COnPARISONS. 

AO-AOl  BIO  OIV.   it 

OCCISION  TMCORT 

nATHCHATICAk  kOCIC 

ThC  PROSkkH  Ot     lOCNTirlCATlaN 
or  OlSCRCTi-TIHC  PROCCSSCS. 

AO-AOl  7J«  OIV.    IS 

OCCISION  TMCORT 

nATHCHATICAk  noeckS 

BCHAVIORAh  naoCk  OP 
RATIONAk  CHOICt, 

AO-40*  l«B  •!»•    |S 

OCCISION  Thcort 

NATHCHATICAk  PRCeiCTION 
SATCSIAN  APPROACH  TO 
PROSkCNS  IN  STOCHASTIC 
CSTIHATION  ANO  CONTROt, 

AO-AO*  004  OIV.    IS 

OCCISION  THCORT 

SCOUCNTIAk  ANAkTSIS 

SaTCS  ANO  nINInAi  SOkUTIONS 
or  SCOUCNTIAk  OCCISION  PROakCNS. 
AB-401  so*  OIV.   |S 

BATCS  NOOCk  IN  SCOUCNTIAk 
0CSI6M, 

AO-AO*  l*S  OIV.    IS 

OCCISION  THCORT 
SOCIAk  SCtCNCCS 

POSSIBIkITT  or  OCVCkOPINS 
A  UNIVCasAk  kOClAt 
aCkPABC  ruNcrlONI  ANAkTSIS 

or  PHCrcRCNCk  RCkATioas, 

AO-AOS  004  Olv.   it 

OCCISION  THCORT 

STOCHASTIC  PROCCSSCS 

aAHC-kCARNINS  THCONT 
ANO  OCCtSION-HAKINA 
CiPCRIhCnTS, 

AO-40*  IS7       OIV.  aa 

DCCONTahINATION 

ilokoeiCAk  BAaPAac  ascnts 

COkkCCTIVC  PaOTCCTION 

roa  cohbat  rickO  sTaucTuacs, 

AO-401  4*1  OlVa    J 


OCCONTaNINATION 

RAOiokeaicik  contanination 
A  PROTOTTPC  civik  etrcNsc 

NANWAk  P«a  BABIOkOSICAk 
•CCONTAHINATION  OP  NUNiC |PAk I TIKt 

VOkUNC  I.   •CCeNTANINATieN 
PkANNINS, 

A»-*il  **|  OIV.    IS 

PROTOTTPC  CIVIk  OCPCNSC 

nanual  Pea  aAOiOkSsiCAk 

OCCONTANINATION  or  NUNICI^Akl* 
TICS,   VOkUNC  II,   •CCOHTANlHATUll 
OPCaATIONB, 

AO-AOS  4*a       OIV,  IS 

OCkAj  klNCf 

NicaeaAvl  racouiNcT 

NicaeaAvc  ACauiTic  eckAT 

kINC  ANO  RCkATCO  ACTIvC 

OCvlCCS, 

Ao-io*  aso       oivi  a 

OCLTA  aiNM 

PkUlO  eVNANIC  PROPCRTICS 

aiNO-TUNNCk  INVCSTIiATION 

or  THC  cPrccTs  or 

kCAB|N«-CO«C  SkOaiN*  JCTS 
UPON  TMC  kirT,  ORAS, 


AHO  PlTCHINS  HOnCNT 
or  A  74.  e(«RCl  OCkTA 


BINS, 


•401  aea 


•  1*1 


OfNTAk  PCRSONNfk 

civik  ocMhsI 

THC  ROlC  or  THC  OCNTIST 
IN  NATIONlk  OIBASTCa, 

•••40*  ar*       DIV.  14 

OCNTISTRT 

civik  ocrcNSi 

TNC  ROkt  OP  THC  eCMTIST 
IN  NATIOHAk  elSASTCR. 

A0-4a*  a7*      OIV.  |4 

OCTCCT|ON 

SISNAk-To-NOISC  BaTIO 

kiHlT|N6  roans  ano  non-«aussiai 

STATISTICS  IN  SiSNAk  PaOCCSS|N« 
THCO»T,    I. 

Ao-401  710  OIV.   a 

OCTONATION  RAVtS 

HCASyaCHCNT 

StNtlTIVITT  CMARACTCRISTICS 

or  kiouie  ciPkosivc 

STSTCNS, 

AO-iei  7S7       eiv,  »» 

OCTONATIONS 

acvlcas 

acvica  OP  sovicT-akOC 

kiTCaATWRC  -NCR  toHOUSTION 

pas 


OIV. 


•occsscs. 

A0-40«  174 

OCUTCROHS 

COSNIC  BATS 

ISOTOPIC  COHPOSITION 

or  kOs  CNcaav  HToaoscN 

NUCkCI  IN  THC  PBINABt 
COSHIC  BAOIATION, 

ao.ao*  0*0       OIV. 
OlCkCcraics 

PhtIicAL  PROPCBTICS 

sruotcs  ON  thC  roBHATiaN 
ANO  pBoPcarns  or  hish.tcnpi 

ATuac    OUkiCTRICS, 
AO-AOl    Ott 

oiCkCCTaic 


TCNPCa. 

•  !«• 


•kviauiois 


ABTlPICIAk  •tCkCCTBICS 
POa  NATCHINB  «•  AisoaalNA 
CN  BCvlCCf, 

AO-401  7|S  •!». 

•irpca|HCC  cauATiBNs 

STAalklTv 

STAilkITT  THCOaV  OP 

otrrtacNTiAk-oirrcacNcc 

COUATIONS, 

ao-4o*  ao7       OIV. 


IS 


•irrcacHTiAL  couations 

•ANC  THCORT 

SOkUTIONS  or  SANCS 

BT  airrcRCHTiAk  cauATioNs, 

a0»4os  077       oiv,  is 

•ifpcbcntial  couations 
IntcsratiSn 

NOTC  ON  THC  use  or 
CHCSTSHCV  POkTNONIAkS 

poa  |Htc«ration  or  oRoinart 
oirrcRCNUAk  couations, 

AO-401  Tiio      eiv,  is 

OirrCRCNTlAL  COUATIONS 

NCUTiON  TRANSPORT  THCOBT 

TnCOaCTICAk  CAtCUkATION 

or  NCUTaoH  t«c, 

A0-40S  401       eiv.  ae 

OirrCRCNTIAk  COUATIOHt 
NunCalCAk  ANAkTSIS 

NOTC  ON  ThC  NuHCRtCAk 
TRCATNCHT  or  SCCONO-Oaoia 

eiPPCRCNTiAk  cauATioNs, 

AS-AB*  a*|  Olv.    IS 

eirrcacNTlAk  cauATioNS 
paosRAnNiSft  ican#uTCasi 

OTNAHIC  PoaNUkATlON  OP 

cecrriciCNT  or  bIstitution 

IN  HACHINC  BUN  CaNPONCNT 

cokkisiONs. 

AO-401  7||  Olv.  It 

BTAOIklTT  THCOBT  Or 

eirPcacNTiAk.oirrcacNcc 

COUATIONS, 

Ae»4o*  ao7       OIV.  IS 


CaUlklORlun  ANAkTStSI 
THC  iTABIklTT  THCOBT 

•r  POiNCABc-kiAPOuNorr 
•no  CITCHSIONS, 

AO-40*  a«4       eiv. 


IS 


eiPPCacNTlAk  sconCTaT 
NCkAlATION  oicikkAToas 

ON  CCRTAIN  BCkASATION 
•SCIkkATiaNSI  ASTNPTOTIC 
tOkUTfONi, 

AO-401  407  Olv.    IS 


ON  CCRTAIN  RCkAIATION 
"    INtNS 


OSClkkATIONSi  CONP 

acsioNS, 

AO-ioS  400 


•  IV, 


IS 


etppRACTieN 

kISHT 

OIPPBACTION  •¥    klSHT 
•T  SOUNO, 

AO-aei  7*f       eiv,  »t 

•irPNACTION  SBATINSB 

kASCas 

kASCa  CAVITICS  TCanlNATCO 

•t  oirpR«cTiON  ••atinss, 

A»-4es  BAT       eiv,  t» 

eiPPUBioN 

PAiftAk  OirrCRCNTIAk  COUATIONS 

coNveaoiNCC  or  a  proccourc 
or  BuroRT  ANp  rRANKCk 

roR  THC  NUNCRICAk  SOkUTION 

or  PARAookie  eiPPc»CNT|Ak 

COUATIONS, 

AO-404  lOS  el«,   IS 

•ICITAk 


SITAk  CONPWTCBS 
N«lNCCB|N6 


10 


ApPklCATIONS  OP  OlSITAk 

conPuTcas  IN  ausiNCSS. 

AO-40*  ai7       eiv. 

OlSITAk  conPuTcas 
Instruncntation 

A  suavcT  or  autonatic 

CONPuTCas  ANAkOa  ANO 
OlSITAk, 

AO-40*  laa       eiv.  JO 

OISITAL  cenPUTCRS 
OPCRATION 

RANB'S  OlfelTAk  COHPUTCN 

CPrORT. 

AB-40*  144  OIV.   10 

eiSITAL  COnPuTCas 
SPACieORNC 

AUTONATIC  BCCOVCBT  raoN 
TBANSICNT  NAkruNCTIONf 
IN  SPACC  eOHPUTCRS, 

AO-40*  04*  eiV.   10 

OISITAL    aCCOROINC    STSTCn* 
Tca*CST*Mk    nASNCTISn 

STSTCn  roa  automatic 
COkkCCTION  or  «C0nA0NCTIC 
OATA  IN  0|6ITAk  roBH, 

AO-401  747  Olv.   a 

OlSITAk  STSTCHS 

pHOTeSBAnnCTaT 

OPTINltCO  OISITAL  AUTONATIC 
HAP  COHPIkATION  STSTCN, 

AO-AOl  041       eiv.  a 

OlOOCS  ISCnlCONOUCTORI 

kASCas 

INJCCTION  kASCa  STUOT. 

AO-AOS  All       Olv.  as 
oiooCS  isSHicoNOucToai 

SURPaCC  PROPCRTICS 

SURPACC  STATCS  ON  M|«H-RCSIS- 
TIVITt  SALklun  ARtCNIOC, 

AO-401  741       eiv.  a 

OlPOkC  ANTCHNAS 

CkCCTRICAk  INPCOANCC 

CIRCUkAN  ANTCNHA  ARRATS 

arouno  CTkiNocas, 

AD-AOS  *4f  eiv,   • 

OlPOkC  ANTCHNAS 

PAiAHCTBic  AnPkiricas 

•leiTAk  cenPuTCR  ecsisN 

or  THC  OlPOkC  PABANCTalC 
AMPkiriCa  ANTCNNA, 

AO-AO*  171  OIV,   a 

e'laccTioN  riNOiNt 

SMIPSONNC 

TMCOaCTICAk  STUOT,  SHIPBOAaO 
OiaCCTIOH  riNO|N«  anTcnna 
ABaAT. 

Ae-sei  4S«      eiv.  • 

•ISPkAT  STSTCNS 
AliSORNC 

POua-rRcouCNCT  raoab 

NASTCa  CONSOkC. 

AO-AOS  asa       eiv,  a 

OlSPkAT  STSTCNS 

PklSHT  INSTBUNCHTS 

CONTACT  ANAkOC  SlNUkATOB 
CVAkUATIONkl   CklMSauT, 

kaa  CauiBC  ano  ocsccnt 

NANCUVCBS, 

AO-AOl  7**  OIV.    I 

OlSPkAT  STSTCHS 

HUNAN  SN«INCCalN« 

STuoics  conpabins  crrccTivCNCss 

or  THacc-eiMCNSlONAk 
vcasus  Tae-oinCNSlONAk 

PaCSCNTATIONS. 

AO-AO*  ei7        eiv.  t» 

OlSPkAT  STSTCHS 
OPflCAk  IHASCS 

HATBIX  CONTBOkkte  OlSPkAT 

ocvicc. 

A0-4ei  s<is  eivi     a* 


OBC-DtM 


•ISTRIeUTION  THCORT 

ANAkTSIS  or  VARIANCE 

•ATCSIAN  ANAkTSIS  OP 

•ANOON-cppccT  neockS 

In  THC  ANAkTSIS  OP 

VARlANCti  POSTCRIOR  OlSTRiaUTK 


or  VARIANCC-COHPONCNTS, 

AO-AO*  144      eiv. 


IS 


elSTRIaUTION  THCORT 
BieklOORAPHlCS 

^ROeUCTS  ANO  OUOTICNTS 
OP  RANOOH  VARIASkCC 
ANO  THCIR  APPklCATIONS, 

AO-401  447  61 V.    |S 

•ISTRISUTION  TMCORT 


PROSASIkiTT 

siNPkC  ecRiv*  . 
thc  *oisseN  eisTRiauTiON, 


siNPkC  ecRivATioN  or 


AO-40*  tit 


OIV, 


IS 


OlSTRIeUTlON  THCORT 

STATlSTICAk  PUNCTIONS 

nonCNT  CROSSINSS  At 
RCkATCO  TO  OCNSITt 

crSssTnos, 

AO-AOl  saa      eiv. 

BISTRISWTION  THCORT 

STATlSTICAk  

OlSTRIaU 

ruHcfiONAkS  or  NARcorr 


OlSTRIaUTION  or 


PROCCSSCS 

craTAii 


paoccsscs. 

AO-ae*  SIR 


eiv. 


IS 


•ISTBIiUTION  ICCONOHlCSl 

kiNCA*  pae«aAnNiNs 

On  THC  HITCHCOCK  eisTaiauTloN 
PROOkCn, 

Ae-4ei  «i«       OIV.  IS  ' 

eOPPkCa  NAVISATION 
Oo'^kC"  STSTCNS 

INVCBTISATION  or  OPTICAk 
OOPPkCR  SUOCARRICR  RCr^CCTCO 
SIONAk  kOSS  ATTRIBUTCe 

TO  coHCRCNCc  crrccTS 

AT  H|SH  HOBUkATIOH  rRCOUCNCICS. 
AO-AO*  047  OIV.    I* 

eepPLCR  STSTCHS 

kAiCRS 

INVCSTI«ATI0N  or  OPTICAk 

ooPrkCR  suacARRiCR  RCPkCcTCa 

SIfiNAk  kOSS  ATTRISUTCe 

TO  COHCRCNCC  crrtcTS 

AT  H|«H  neOUkATION  rRCOUCNCICS, 
AO-AO*  047  Olv.   |« 

eOSINCTCRS 
I  RATS 

oostncTRT  STSTCN  pea 

THC  PkASH  l-RAT, 

AO-401  400       eiv,  f 

ORAS 

CTklNORICAk  BeOICS 

6ra6  roRCCS  Oh  CTklHOCaS 
IN  VCkOCITT  6aA0ICNT 

rickes, 

Ae-401  770        eiv,   « 

OROP  TCSTINS 

ruzcs  loaoNANcci 

PaocceuNC  roa  ocvckOPncNTAk 
oaoP-TCSTina  sapctt 
ANO  AanlNO  ncCMANisnt 
containino  T|nc-lNTC<aATieN  ststchs. 


AO-AO*  lea 


eiv. 


»» 


••«s 


aPOBHANCC  IHVHANI 

trrccTS  0'  sonc  TRANeulkliiNS. 

ANAlCPTIC  and  VASOOILATINt 
eauSf  ON  PMTklCAk  BO'K 
CAPACiTT  AHO  OBTHOSTATIC 
TOkCaANCC, 

AO-401  «iO         Olv.   la 

OTNANIC  PR0saAnN|N6 

CAkCukUS  or  VARIATIONS 

VARlATiONAk  PRoakCns 

RITH  STATC  VARIASkC 
mCawAklTT  CONSTRAINTS, 

AO-401  741  6|V.    IS 

SONC  VARIATIONAL  PROOkCNS 
OeCURRlNA  IN  THC  THCORT  Or 
OTNAniC  PROaRAHHINe 

AO-AO*  aOA  OIV.    If 

BTNAniC  PROeRAnnlNS  ANO 

A  NCR  roRHAkisn  In 

ThC  CAkCUkUS  or  VARIATIONS, 

AO-AO*  asa       OIV.  is 

HONOTONC  CONVCRCCNCC 
IN  DtNAHIC  PROCRAnnlNS 

ANO  THC  CAkCUkUS  or 

VARIATIONS. 

ao-40*  110       eiv.  IS 

evNANIC  PROSRAHHlHt 
COUATIONS 

PUNCTlONAk  CaUATION  OURINC 
OTNAnlC  PROSRANHlNe  PROakkHB 

op  non.lincar  utikitt 
Punctions, 

AO-AO*  I4A  elV.    IS 

CONTINUOUS  fiOkO-NININS 
CeUATION, 

AO-40*  as*       OIV.  is 

OTNAHiC  PROaRAnn|N« 
INVCnTORT  CONTROL 

BOTTLCNCCK  PaCBLCnS, 
ruNCTIONAL  CSuATIoNS 
ANO  OTNAnlC  PROePAnnlNb, 

AO-AO*  100  eiv.   If 

OTNANIC  PROCRAnnINC 
LINCaR  PROCRAHnlNe 

OTNAHIC  kiNCAR  PROeRAHHIHS 
PROSkCNS, 

AO-461  «BI  OIV,    IS 


HI-7 


DTN-ILE 

k.e«ifTiei 

»PPLIC»TIOt«»    or    TMf 

THCe*T  Of   OTNANic  p'oaatitniM 

TO    LOAItTIC*. 

*e-*o«  *••  oiv.      II 

eij**">c  r*es<uiiniMfi 

C0"ruT>TI0N*k  TCCMNiaUCS 
ro"  tCHCOuLtNS  'MOOk'Hf 

■  ITH  ocPCiiM*k  cesrt, 

COnOlNArOKKL    'MOOlKNS 
*ll|S|Nt      III     THl     THtO«T 

or  MWLTisT*at  r»ocCf*ctj 

*0-40*  »•<>  0I*>   '* 


OTNaiilc   r*0«" 
tmcoat 

•OTTLtNt 

DTN*niC  mo 
*D-*0« 

conrurtT 

IN  THC  TMtO 

OTNtnlc  rag 
*0-40« 

punctisn 

TnC  TMtOUT 

rnoaii*nn|N6 

TIO«l». 

*6.*o« 

*   rwNCTi 

TMfOIIT    OP    e 
*NB     ITS    6CN 
«0-»0« 
ruOiti"* 
or    ByNABie 

THfO«T    0 

*s  *rrkice 
paotLCt 


«n>i|H« 

e«  paooki"*  »»o 

aN*nn|N6. 

II*  OIV« 

ONAI.  PKOOLCn* 
•  T  OP 
SKAnniNft, 
til  OIV, 

•b  taUAtlON  IN 

OP  ovnamIc 


IS 


I* 


«nO  its  •KNCRAklZA- 

14*  OIV.    |S 

ONAL  teUATIOM  IN  THE 

tnahic  pnocRAnMlNt 

CKAktZATIONf , 

fi*  OIV.    IS 

|N  TMl  TMioar 
PR06"AnnlNa, 
isj        eivi   IS 

P  OTNAHIC  PKe«NANn|N6 
TO  A  SmOOTmINO 


JOS 


01  Vi 


|S 


(AM 


•IONICS 

NJOCk  OP  TMC  |NT*«-«UII*k 

01 «•   JO 


•  fPHX. 

A0-40S  *ti 


CAHTHOUAKCt 
kISTA 

kiSTAN  (ANTMOWAKt  OP 
PCS«U*MV  II,  l»»*i 

Ae>*e>  **s       Div>  I 

(CONOHICS 
■AN(|N« 

0(P"cci*TieN,  KCPkAcentNT 

ANO  «ROaTM. 

AD>*e«  Ml  BIV.   Jl 

CCONOniCI 

cenntace 

eocPPieiCNT  OP  acsevacc 

WTIklZATION, 

A0-40S  *|a  eiVa   S< 

(COHOHICt 

CONSunPTlON 

tlCHAWse    leTKC"    OUAIITiTT 


ANO  aUAklTT. 

Ao-*a«  III 


eiv, 


CCONOniCS 

DECISION  HAKINe 

POSSIIIklTT  OP  BCVCkOPINS 

A  uN|ycai>k  SOCl*k 

■CkPAaC  FUNCTIONI  ANAkTSIS 

OP  PaCPcarNCk  aCkATIONs, 

AD-*a>  10*       OIV.  Jl 

OCTlanlMATION  OP  "ANt-COHHOOiTT 

vacptatNCt  kCAkis  it 

TCO-COnnOBITT  COnPA*ISONS. 

A0-40J  110  OIV.   Jl 

ICONOnicS 
CAKE  THCoay 

coNPklcTs  alTB  iHPaccist 
patopps  in  Saxe  TMceav, 

AO-401   141  OIV.    IS 


CCOMO"ICS 

kiNlAK  paoftaAnnlNe 

CONCAvP  PaOGXtnlNC  POa 
(ASOklNC  IklNDS. 

AD>40«  101  OIV.    10 

ceoNO»ics 

nATMCnATICAk  kOOlc 
ABfTaACTi  paooPS  op 

THC  k*0  op  etniN|«H|NS 

aeTuaNS, 

Ao*4o*  eai       piv.  Jl 

CC0NOH|CS 

HATHtnATICAk  nODtkS 

connCNTt  ON  sokoa  'STaucTuac 
OP  klNlAa  nouCkS', 

A0<40*  0(4  OIV.   Jl 

ACTIVITT  ANAkTSIS  OP 

TCCHNOkOetCAu  STauCTuaEs 

IN     PaOBUCTlONI      «N     OANPkC. 

AO-40*     ISO  OIV.         Jl 

CkASSlCAk    TAI    SUOSIOT 

paeskcn. 

A0-40«  I4J  DIV.    Jl 

nATMtnATICAk  nCTMOOS 
ANB  TCCHNIWUCS  IN  ECOnONICS.. 

AD-40*  110  OIV.    IS 

ECONOMICS 

nCASuac  TMceav 

•llOtATIC  APPROACH  To 


NCAtW*A*kC  WTIkITT, 

A0-4e«  MO 

ECONOMICS 

NOSIklKTiaN 


DIVi 


TAIATION  ANB  INCINTIVE 
IN  NOO|klZ*T|ON. 

*e-4oi  «ii       BIV. 


IS 


Jl 


**?f?!iklw"  iNousTav 

PCTKOkrUH  aCP|N(*T  OPCNATIONS 
SCNCOUklNO,   CHAPTC* 
IV.  A  haphIha  atPORMlNfi 


raeOkCN. 

AB-ie*  SO* 


BIV. 


I* 


tCONOHICS 

aAikioAos 

ikkOCATION  OP  S«ITCMINa 

■oaa  IN  A  ststCN 

OP  aAlkNOAO  CkASSlPICATION 
TAROf , 

A6-4e«  i<i*       »>«•  II 

ECONOMICS 

acPlNCaiES  .  .  _ 

PET«OkE«H  aCP|NE*T  OPta»»l»«»« 

tCMtOUklNC,   CHAPTEa 

II.  CONVENTIONAk  NETHOBS 

OP  acPINEVT  icONonIC 

ANAkTSIS, 

AD-iea  l*S         BIV.   14 


CCONOniCf 
uss* 


(kKeniCAk  NITaOKKS 
STHTHtSIS 

Ulf  or  SCNSITIVITT 
*|  A  CRlTCIIieN  IN 
TMC  STNTMrSis  OP  ACTIVE 

NcrainKi, 


■  WXMV  a 

AB-4CS  SIT 

CkCcTSOOfS 

aABIATlON  BAMAtC 


Choice  ahons  invcstrcht 

AkTCaNATIVkS  IN  SOVIET 

CCONonic  THEoaT. 

AO-401  ITI  BIV,   II 

SOVIET  CONCEPT  OP  ECONOMIC 
aC6IONA|.IZAT|ON. 

AD. 40*  OOJ  BIV.   Jl 

AalTHHANCT,   THCOMANCT 

ANO  THE  SOVIET  ECONOMT, 

Ae>40*  I**  BIV.   II 

COUCATION 

HooCks  isinukATiONSi 

acSEAacH  ON  cOnPUTca 
MOBElS  op  teachino. 

AO'401  S4«  BIV.   II 

EkAlTIC  SHCkkS 

THCOav 

kINEAa  THEOav  OP  EkASTIC 
SHCkkS. 

AB-40J  «J«  BIV.   IS 

CkAfTIClTT 

MOOElS  ISinUkATIONSi 

PHTStCAk  noOEk  OP  A 
J. CONSTANT  IkOTaOPlC  EkASTIC 
HATEal Ak. 

AD«401  T4I  OIV.   If 

EkAlTIClTT 

sTaucTuaAk  SHEkkS 

CoHPAaiSONS  OP  EkASTICITT 
ANO  SHEkk  TMloar  SOkUTIONS. 

A0>40>  SlJ  OIV,   IS 

EkASTICITT 
TMCeWT 

stCaot-state  motions 

OP  kAasE  EkASTIC  SOBIES, 

PART  A|  eAHP|N6  |N 
STCAOT-STATE  MOTIONS, 

PANT  SI  A  kTCABvSTATE 
ANAkOOWE  TO  ST.  VENANT'S 
P«|NC|PkE. 

AO-Aol  r*j       eiv.  IS 

EkASTOMias 

MECHANICAL  PaePENTICS 

*HCOkoaiCAk  SEHAVloa 

OP  A  PIkktO  EkASTOMEai 
mooelInc  op  SOktO  aOCKCT 

PaOPCkkANTS 

AD-40*  01*  OIV,    10 

SOklO  PaoPCkkANT  HECHANICAk 

paoPCaTiESi  »TaA|N  nate 

INVESTIOATIONS  alTH  NH*CkO*/Ak> 
PtkkEO  POkTIUTAOIENE  AND  POkTUaETHANE , 
AD>40*  10*  BIV.    10 


EkCCTaic  eiscHAaftcs 
paooucTioN 

LASEa  TaiftoEaEB  SPAan 

SAP. 

A0-4eJ  AIJ         otv.  t* 

CkECTa;c  PaOPUkSION 

nANCuVE*IN6  S«TEkklTEt 
*aD|Al  ANO  SINoantk 
THaUST|N6  TEChNIOuES 
POa  HANEUVERINC  SATEkklTES 
IN  NEaH.  CAaTH  SPACE. 

AO-401  4**  BIV.   IT 

EkECTaic    PaOPULSION 
TEST    PaCUItIeS 

■asic  processes  op 

ION  iEAH  TEaHINATlON 
■ITH  APPLICATION  TO  CkCCTRIC 
PaOPwkSION  TEST  PACIkITT 
COkkECToa  STSTEHS, 

AD-40J  «0S  BIV,   IT 


EkECTaicAk  NkTaoans 

MATHEnATICAk  ANAkTSIS 

NONklNEA*  NCTSOai   ANAkTSISI 
THE  PAaAMETaiC  APPaOACH. 

AO-40*  OJ*  Blv.   7 

CkCCTaiCAk  NETaORKS 

HATaii  AkOEBaA 

REALIZATION  OP  THE 
A.MATall  oP  HAkP-OEfiENCaATE 

RkC  NETao*KS. 

AD-40>  *S4  DIV.   ? 


•  I»l 


raBIation  eppects  on 

NICRCk-CABKIwM  SATTKRV 
CkCCTROBCS  AND  ON  ABUKOUS 
KOH  CkCCTROLTTC. 

AB«40*  BIT  BlVt  t 

EkCCTROCMCCPHAkO«RAPMT 

SkCCP 

MCUROPMTtlOkOSICAl,  INMIBITBRV 

STSTCMS  ACTIVC  BURINS 

tktCP, 

AB-401  TJT  BIV.    I* 

CkCeTROCNCCPHAkBSRAPHT 
VISION 

ElPCRIMCNTS  ON  'TMC 
CORTlCAk  eORRCLATe  OP 
PATTERN  VISION*. 

AB-40*  l*S  •!¥•    I* 

EkCcTROkTTCS 

PuCk  cckks 

STUB*  OP  HTBRe«CN.eiT«cN 

PuEk  CEkk  CktCTROOCS, 

AB-40S  410  BIV.   t 

CkCCTROkTTES 

RADIATION  CHEMISTNT 

RADIATION  EPPfCTS  ON 
MlCKEk-CABnlwN  SATTCRT 
CkCCTROOiS  ANB  ON  Aouceus 
RON  CkCCTROkTTC. 

AB-AO*  017  PIV.   ? 

EkECTROLTTES 

RCkAdTION  TIME 

STUDIES  OP  REkAIATION 

EPPECTS  IN  ELECTRokTTIC 
SOkUTIONS  RITH  THE  PRESSURC-STCP 
hCTHOB, 

AB-40*  IIS  Blv.   • 

CkCCTROkTTie  eCkkS 

•as  bItectbrs 

INSTRUMENTATION  POR  PtCkD 
CVAkUATION  OP  CMC  <|CAk 
AGENTS. 

AO-AO*  0*1  BIV.    J 

CkCcTROMASNETlC  PIEkBS 
SEAMS  lEkfCTROMACNCTICl 

THEORETICAk  STUDIES  OP 
THE  EkECTROMAfiNETIC  PIEkB 
In  The  PoCal  aEOlON 
OP  COMEaENT  kISMT  tCAMS. 

AO-401  SJO         Piv.  »t 

EkCCTROHASNETIC  RAVES 
POkARIZATION 

acenET*ie  stubt  op 

COHERENCE  PRoPC"TIES 
op  PARTlAkkT  POkARIZCD 
CkCCTROHASNETIC  RABIATION. 

A0-40>  !••         Blv.  it 

EkECTRoMASNETIC  RAVES 
PROPtCATION 

PREC  ANO  URIVEN  MODE* 
IN  An|SOT*OP|C  pl»*m* 
•UIOES  AND  RiSONATOas, 

AO-40*  007  Blv.   • 

CkCCTaOMASNETIC  RAVES 
RADIATION  OAhaCE 

ElPCRlHENTAk  INVCSTIOATIOH 
OP  THE  EPPECTS  OP 
RADIATION  OP  THE  PROPA6ATI0N 
OP  ELECTRenA«NET|C  SlONAkS 
IN  AIR, 

AD-40J  770  PIV,   IP 

EkCCTROHA«NETIC  RAVES 

RADIATION  mEASUREHENT  STSTCfIt 

DEVEkOPMENT  OP  EOUIPMENT 
TO  CONDUCT  AREA  SURVEY 
MEASUREMENTS  OP  THE 
EkECTRDHAeNETIC  PUkSES 
PaOH  NwCkEAR  EIPkOSIONS, 

AO-401  *IS  PIv.   10 

'EkCCTRON  REAMS 

KkTSTRONS  . 

SMAkk-SIONAk  NONklNCAR 
■kTSTRON  RAVES. 

AD-40J  Srj  PIV.   • 

EkECTRON  SEAMS 
PkASMA  PHTSICS 

PROPAGATION  OP  NONklNCAR 
hahn.raho  raves  AlONO 
AN  ANNULAR  EkECTRON  CURRENT 
SHEATH, 

AD-ADJ  S7I  Blv,   • 

CkCCTRON  lOHBARDMENT 
TUNGSTEN 

EPPECT  OP  EkECTRON 
•eH*ARDMCNT  HEATING  ON 

suRPaccs  op  TUNOSTCN, 

AO-40*  |70  PIV,    17 

EkECTRON  DCNSITT 
IONOSPHERE 

HCTHOOS  POR  OBTAINING 
CkCCTRON  OENSITT  PROPlkCS 
PROM  CARaCITivE  IONOSPHERIC 
ROOeT  PROBE)., 

AD-40J  4IS  DIV.   I 

ELECTRON  TuRtS 

MICRORAVC  PREoUENCT 

CALCULATION  OP  INTRA-PUkSC 
PH>SE  SHIFT   IN  kiNEAR 


•CAN  nlCRORAYC  TWPCS. 
AP-40S  7il 


Pl«< 


KLCCtRpNIC  E«UIPNCNT 

radiopreouenCt  intcrpcrcncc 

InTCRPCRCNCC  CONCIPCRATIPNt 
IN  TCRMlNAk  CSUIPMCHT 


"'IS: 


•PI  ••• 


PIV. 


H|«M  PORER  PAST  PERRITC 
SRITCHCI.   MICRORAVE 
PCVCkOPMCNT  OP  C-IANp 
AND  S-PAnP  SPOT  SRITChCS, 

AP-4BI  «I7  BIV,   • 

■LCCTRONIC  SflTCMCP 

•cmiconbuctor  PCVICCS 
PRPPucriON  CH«iNceR|N« 

NCAtURC,   HIGH  SPECS 
SCNICBHPueTOR  SRITCH  |T«0 
TCRMINAkI  HI«H  SPCCB 

scricphSuctor  SRITCM  i«ATCI, 

AP-*P1  •*•  PIV.   • 

(kCcTRONle  SRITCHCS 
TRIOPCS 

S|kAT|RAk  TRIeOC  SRITCH. 
AB-40S  f4P  Blv.   • 

CkCcTRONiei 

|NPU|TilIs 

RIsCARCM  ANP  PCVCkOPMCNT 
IN  ThC  CHICAGO  AREA 

CkCCTRpNieS  Tnpustrt, 

AB-4D1  711         .  DIV.   10 
joint  SCRVICCS  CkrCTRONICS 
PROSRAN  RCSCARCH  tWMMART. 

A0-40>  Ti4  DIV.   • 

•UARTCRkT  PROGRESS  REPORT 
NO.  T*,   RADIO  PHTSICS, 

plasna  dtnahIcs,  and 

CONHwNICATION  SilCNCCf 
AND  CNttNCCRIN*  , 

AD-ABS  070  PIV,   IP 

■kCCTRONS 

PAPTjckC  TRAJCCTDRIIB 

TABkCS  OP  NON-Rtk*T|V|ST|C 
CkCCTRON  TRAJCCTBRICS 
POR  P|(kB  EMISSION  CATHOPCPi 
AP-*p«  114  PIV.   • 

CkCCTRgSTATIC  ftCNCRATORB 

besiIn 

ckcctrostatic  pprcr  scncratp". 

Ap-401  4*J  PIV.   7 

CNCRGT  ePNvERSION 

NASNCTDHTBROOTNAMICS 

cppccts  op  partial 
conbcnsation  around  Tons 

IN  CkCCTROPkUlB  BtNAMIC 
CNCR«V  CONVERSION  PROCCSSCt, 

AB-*PS  4*1  PIV.   IS 

CNCRGT  CPHvCRSION 
PkASnA  PHYSICS 

PkASMA  IINCTIC  CNCRtV-H|CRPPR«[ 
COHVCPSION,  I 

AD-40*  IIO  PI*.   P 

(RpilDCS 

NOkECUkAR  STRUCTURC 

REkAT|eNSM|P  DP  HOkCCUkAR 
STRUCTi —  "-  


|R 


TgRC  TO  PMYSICAk 

PRPPCNTICS  In  NPVCk  CPPIY 
RCSINS, 

AD-*DS  T*«         DIV 

CPDIT  PlAITICI 

PHTBICAL  PROPCRTtcS 

RELATIONSHIP  OP  MOkCCUkAR 
■TRUC'URC  TO  PHYSICAk 
PROPCRTICS  In  NOvCk  CPBIY 
RCSlNS, 

AD-40I  Tap        BIV,   la 

COUaTIONS 
CCONOMIeS 

DCPInTtE  ANB  SCNI-DCP|N|TC 
PUADRATIC  CPWATIDNS. 

AD-4D1  «*l  DIV,    IS 

CSUATIPNS 
mcAT 

TRANSkATION  OP  RUSSIAN 
RESCARCHI   S|H|kAR|TV 
THEORY  AND  ITS  APPklCATION 
IN  HEAT  ENGINEERING, 

AD-40*  01*  BIV,   it 

CWPACT|R|ALES 

CkOSlB  ccokOGiCAk  svtrcns 

STuBT  OP  HTPRO«CN-P|l|N« 
MICRBORSanISNS  POR  CkOSEB 
REGCNCRATIN*  PIBSTSTCns, 

AB-4SS  l*t  Blv.    14 

EUROPIUM 

ATOMIC  PROPERTIES 

SPECTRA  AND  ENER«V 
kEvEkS  OP  EU|J*I  IN 
TIDI, 

AD-40S  «7S  PIV.   • 

ClCRCTlpN 
BRUSt 

thrce-brsan  drug  BISTRIPUTIPN 
nppEL  INCkUDING  TNC 

ridnIt. 

ad-4pi  47s       piv.  i* 

CvcaclsE 

TOkEaANCES  iPMTSIOkBSVI 

EPPECT  OP  AGE  AND 
AkTITUBC  ON  RORR  TOkCRANCC. 

AB-40J  ^ti  BIV.    14 

CIOSPHCRE 

Charged  PARTickEs 

DISTRIBUTION  OP  ION* 


>LE  -  nx 


AND  CkCCTRDNS  IN  TMC 
CARTM'S  CIDSPhCRC. 

A0-4D*  0*0  DIV<   a 

cipanpcp  plastics 
vippatioII  isplXtors 

RCSPPNSC  op  PPAN-ISPLATCP 

TUNNCk  kININGS  TO  TRANSICNT 
kPAP|N«l, 

AP-*PS  SI*  PIV.    IS 

CIPkPSlpN  CPPCCTS 

ClPkPtlVC  NATCRlAkS 

CHaPNAh-JOUSUCT  prcssurcs 
OP  SCVCRAk  PURC  ANP 

niiCd  ciPkosivcs. 

AS-401  S*D  PI*.   It 

CSPkOSIvE  INITIATORS 
EkECTRICAk  PROPCRTICS 

ThC  P|R|NG  cnaractcristicb 
OP  THC  STANDARD  ATbAS 
CkCCTRlC  MATCH, 

AD-4PJ  All  PIV.   II 

•CHAVIOR  OP  PkCIISkAS 
UNPCR  SMOCK  LOADING 
It  a  TCTRYk  DONOR, 

AP-4PS  4*4  PIV.   11 

SCNSITIVITT  CMARACTCRISTICS 
OP  kISUip  CiPkBSIVC 


•IV.   II 


STSTcnp, 

*P-*PS  TIT 


EIPSSURE  SUITS 

PRESSURE  SUITS 

I-IOA  PUkL-PRESSURE  SUIT 
•UANTlTATIVE  PCRPDRRANCC, 

AD-4DS  tOI  PIV.    I* 

CITRUSIPN 

NCTAk-PORMINO  PRCSSCS 

PCVCkOPMCNT  OP  IMPROVCD 

kiNCR  pSr  Extrusion 

PIkkCT  CPNTAInCRS. 

AP-4P*  171  PIV,   <• 

pailurc  ihcchanicsi 
airpramcs 

RANPDn  patiguc  pailwrc 

DP  A  MUkTIPkC  kOAD 

PATH  RCBUNDANT  STRUCTuRC. 

AlRcRAPT  STRUCTURAk 
MATCRIAkS  707S-T4  AND 
iel*-T*  ALUMINUM  AND 
SAC  *J«0  STEEk  BCRC  USED,   ' 

AD-40*  IIS         •!«.   17 

PAR  CAST 

kIMlTCD  RAR 

TnC  kSSSCR  CVIkl   UN 
INTErvCNTION  |N  KPRCA, 

AD-4DS  *ei  PIV,   II 

PCRRITCS 

ANtCNNA  COMPONCNTS 

STUBY  AND  INVCSTISATIPN 
or    A  UHp.VHP  ANTENNA, 

AD-40S  7*1  DIV.   p 

PCRROeCNCS 

CkCCTRICAk  CONDUCTANCE 

mcasuremcnts  op  TRUC 
Dark  CPNDuCTivlTics  In 

PCRRdCCNC  CRTSTAkS. 

AB-4P1  •!!  PIV.   IS 


PCRROMaSNCTIC  MATCRIAkS 
NAiNCTIC  RCSONANCt 

pcrrinagnetic  resonance 

REkATIONS  POR  MAGNETOCRYBTAkkINC 

ANlSpTROPv  IN  CUBIC 

CRTSTAkS, 

ap>*ps  s«i       PIV,  II 

PCRRPMASNCTtC  MATCRIAkS 

rare  carth  ekchcnts 

haSnetic  properties  op 

RARC  CARTh-IRON  ALkOYS, 

AP-4PS  411  6lV,    IT 

PIBCR  MCTAkkURGY 

COMPOSITC  MATERIALS 

PIBCR.REINPDRCId  METAkS 


AND  AkkOTS, 

AP**0«  1*0 


•IV.   IS 


PIEkO  THCORY 

mathehatical  analysis 

singular  logarithmic 
potentials  anb  perat i z at | on. 

AD-4P*  e*«  PIV.  tt 

PIkANCNT  ROUND  CONSTRUCTION 
kANlNATCD  PkASTICS 

iNTCRkAHINAR  SHCAR  DP 
PIkANCNT-ROUND  RCINPBRCCD 
PkASTICS. 

AD-40S  *4*  DIV.    |« 

RCkATIDNSNIP  OP  MOtCeukAR 
STRUCTURE  TO  PHYSICAk 
PROPERTIES  In  NOVCk  CPOIV 
RESInS, 

AP-4DI  T*D  BIV.    I* 

PIkAMCNT  BOUND  CONSTRUCTION 
PRESSURE  VESSEkS 

HTOROSTATIC  TCST  PROCEDURES 
ON  SkASS-PlkAMENT-ROUND 
CHAMBERS. 

AB-40*  10*  DIV.    I* 

PIkMS 

CaTHODCS  lEkkCTRON  TUSCSl 

THIN-PlkM  COkO  CATHODES 
POR  MICRORAVE  TUSCS. 

AP.4PS  T4S  PIV,   • 

PIkMS 

HCASURCMCNT 

MUkTIPkC  BEAM  INTPRPCRENCC 


HCASURCMCNT  TECMNiDUC 

POR  VACUUM-BCPOS|TCP  THIN 


DIV. 


PlkHS. 

AD-4DS  704 


JO 


PlkTCRf  lEktCTROHAGNCTie  BAVCI 

TRANSIENTS 

TRANSIENT  RCSPONSC  OP 

PUTTCRRORTH  aPPNOXIMATIONS 

DP  iDCAk  kOR-PASS  PtkTCRS. 


AP-40*  111 

^'*(.!!Ti!!suisHCRS 


PIV. 


aJrcrapt  EBUIPMCNT 

SInUkATCe  PklGHT  TEST 
INVCBTISATION  op  THE 
(PPCCTIVENCSS  op  a  kISNTBCISNT. 
AIRCRAPT,  fllCP.  P|RC-CXTIN«Ul>H. 
|NG  STSTtn, 

AD-AOl  SIS  BIV,    I 

EvAkUATION  OP  kIGHTREIGHT 
P|RE  EXTINGUISHING  SYSTEM 
UNDER  SlMUkATED  PklGHT 


CONDITIONS, 

AD-40l  TR» 

PljJ^ON 


•  IV. 


Ay  schemes 

spontaneous  pissipn  versus 

AkPHA. DECAY, 

AD-4e*  111  PIv,   to 

PISSION  NEUTRONS 
NEUTRON  AGE 

THEORETICAk  CAkCUkATIDN 
OP  NCUTRDN  AGC, 

AD-40S  401  PIV.   ID 

PkARCS 

TENPCRATURE 

OC^CRmINATION  op  THC 
CPPCCTIVE  EHITTINO  TEmPCRATWRC 
OP  A  RADIATING  SOOT. 

AD-40*  OIS  PIV.   IS 

PkAtN  RAPIOCRAPNT 
DOSINCTERS 

DDSIHCTRY  STSTCN  PPN 
THC  PLASM  X-nAT, 

AD-AOl  40S  eiV.   10 

PkAT  Plate  noDCkS 
cenPacssiBLE  PkOR 

SOkUTION  OP  THE  LAMINAR 
BOUNDARY  kAYER  EOUATIONB 
POR  A  COMPRESSIBkE  PkUID 
RITH  VAR|ABkC  PROPCRTICS. 
INCkUDING  DISSOCIATION, 

AD-40*  041  DIV.   • 

PklOMT  CONTROk  STSTCMS 
AEROSPACE  PkANES 

X-IO  FLIGHT  CONTROL  SYSTEM 
DEVELOPMENT. 

AD-40S  TO*  Blv.    I 

PklGHT  CONTROk  STSTEMS 
ANAkTSIS 

COMPARISON  OP  HIGM-GA|N-klNCAR 
AND  SCkP-ADAPTIVC  PklGHT 
CONTaOk  SYSTEMS  RITM 
NONklNEARITIkS  INTRDoUCCD. 

AD-401  *tJ  DIV.    II 

PklGNT  CONTROk  STSTCMS 
AuTDhATIC 

AN  AUTOMATIC  PklGHT 
CONTROk  STfcTEM  TO  SIMukATC 

sus-carth  gravitt  environments 
IN  The  KC-lll  aircrapt, 

AD-401  «l|  BIV.    |l 

PklGHT  CONTROk  STSTEMS 
BCSIGN 

PlXCB-GAIN  kATCRAk-AUGMENTATION 

system  por  thc  •-!• 

Aircrapt, 

AD-401  «|B  DIV.   I 


PklOHT  CONTROk  STSTENS 
'-  IDHBCRS 

^PklCATION  OP  THE 


JET  ROHBCRS 


ArrklCATION  OP  THE 
klHlT-CYCkE  SEkP-ADAPY|VE 
CONCEPT  TO  THE  ••!• 
kATCRAk  OIRECTIONAk  STASIkMY 
AUGMENTATION  STSTEM, 

AD-4D*  111  DIV.    I 

PklGHT  SinUkATORS 
HEklcOPTcRS 

CONTACT  ANAkOG  SiMUkATOR 
EVALUATIONS!   CLInPOUT, 
LOB  CRUISE  AND  DCSCCNT 
MANEUVERS, 

AD-401  7**  DIV.    1 

Pkyio  cmissidn 

CATHODCS  (EkECTRON  TURCSl 

TASkEs  OP  NON-RELATIVISTIC 
ElCCtRON  TRAvECTOalES 

POR  pield  Emission  cATneoks. 

AD-4e*  1*4  DIV.   p 

acoustic  properties 
plor  noise  studt  op 

RATER  PkOaiNG  THROUGH 
PI«S. 

>D-40I  SB* 


DIV. 


PkUID  PkOR 
DUCTS 


S|nukAT|ON  OP  COMBUSTION 


MOOEkS  IN  RINo  TUNNCkS 
AD-401  Bll 


IV. 


IP 


PkUID  PkOR 

HARMONIC  ANAkTSIS 

NON.klNEAR  COuaTION 
OCCURRING  |N  THE  HARMONIC 
ANAkTSIS  or  VISCOUS  PkUID 
PkOR. 

AD-401  B*l  DIV.   « 

PkUID  PkOR 
OSClLkATlON 

Tao-PHASE  GAS-klOUlO 
PkOR  OSeikkATIONSi   PRCk|M|NARY 
SURVEY, 

AO-401  4*1  DIV.   * 


NI-0 


TVa-GJM 


teUHe  TKANintSSlON 

TiiAMtniiiloN  or  teuNe 

|H  *  NOVlMt  rLUI0, 

rtuio  flOb 


uio  FLOB 
tTAOlClTT 


■TAOiktTT  or  rkwiD 
rkO*t  oiTM  i^HCOlcAL 

•tMHCTOT, 

*0-*0«    Itl  »l«.       1 

IttTHOeUCTION    TO    Tas-rH**( 


•••-kiawiB  rte*. 
*e>40f  *s« 


ei«. 


fLWtO  ftO* 
TUMOWkKNCC 

(Oknofioiiev*!  MT^OTHCSts 

AtlO  lUkCKMN  rUMOUkCNCC 
TMCOKT, 

*D>»ei  *<■       oiv,  « 

Lil6li*Nal*N>HlfT0»T    CbOfU'C 

/tPP'OIlHATION    rOR     TU"«UkCMCk. 

*0-*0)    *4«  DIVi       « 

rtuoactcCMcr 

SikANCS 

kU"I«IC»Cfl«T  PI»OPt»t|ft 
or  "IXtO  PHCNTk'ANO 
■IPMcNtl  iilancs, 

FLUO«IDei 

tNP**rtiB  frccTRoscoPT 

P**     iN'OtKCO     SPCCTIIUM 

or  MT0Ke6CN  rkUO"toc. 

rkuowiNC  ca"PeuNOS 

H«keecN*Tro  mtd'oci'osno 

TchPCKaTuHC  etPCNOCNCI 

0'  THt  r-r  eou'LlNS 

COHSTANTt     IN    t-rkuO»0*tNZOT«|FkUo> 

mors, 

*D**01    4J*  OIVi        « 

iNfUAiieB  spccTii*  or 

PCItFkUO"OCTCkOP*0»*Nr    amo 
Cli-*NO    T«*Nt.PC*rkUOII0*UTtN(.<, 
«0-4g«     Oil  BlVa         <• 

pacpAHiTtoN.  Pu*iFic*Tie>i. 
AND  itrniknio   SPCCt** 
or  DirkuOKO  acCttlCmc, 

AO-400  104  elVt   « 

XlHPkANC  PANCk* 

TPANfTt«lkl'''T  PkUTTt* 
or  SUPIMSONIC  AtRCIIAPT 
PANCkS. 

A0-40S  Ht  el«a    I 

PkUTTCM 

CAVITATION 

C*tTICAk  KC^CVAkUATIOH, 

OP  htoiobtnaric  TMCoaicf 

ANO  laPCPlntNTS  IN 

suaCAVlTATiNe  HTDKoreik 
PkWTep, 

A0-40J  T*e       eivi  « 
copacLATioN  or  vapioui 

SUOCAVITATlNb  MTOPOrOlk 
rkUTTCR  PPtOICTIONt  USIN6 

nootrtcD  aseikkATo*T 

kiPT  ANO  HoncNT  cecrricicNTS. 

AO-401  fit  Dl«t   « 

rtUTTtH 

rWCOUCNCT 

P^COUCnCT  CPPtCTf  IN 
PANCk  rkUTTC*  or  CTkfNOPICAk 
SMtkLS. 

I0-4O1  «4|  OI«t   • 

rOAHf 

VIOKaTION  ISOkATOH* 

PCSPONtt  or  roAn>isokAT(0 

TUNNck  klNINftS  TO  THANSItNT 
kOABlNel , 

AO-401  SJ<  OIVi    It 

roiLS 

ItiPkCCTOPt 

ClPkOMATBIIT  PKCPARATien 
or  rolkS  ITPONGkT  COkOKCB 
IN  THC   I   .4  n|C"ON 
PC6I0M  or  THC  INrpAKCB, 

AB-40N  00*       eiv.   I« 

rooo  PoisoNiNC 
MtcPoeHCANisns 

A  STUOT  or  CMAaACTCHISTle* 

ANB  niTHoos  or  bctcction 

or   rOoo  peitON|N6  mcpooacAMisn* 

•ith  VANTlcwkAP  ewr^Asif 
ON  CkOSTRieiwH  Pc«raiH6CN>, 

•a. 40*  !•■  OtV.    14 

reacc  irCChaniCsi 

ncAiuncnCNT  .... 

ANAkTsis  or  rOPCt  nCAtUKInCHT 
On  a  ■Ate*  TwNNCk 
reU*-C0nP0NCHT  BAtANCt, 

A0-40I  T40  eiV>   JO 

roMFlON  fiOvtRNnCNT 


uis* 

POkiT*t'"o  tiAftes  or 

STALiN, 

AB-40J  •••  Olv. 


JI 


roRCIfiN  POktCT 
ATTITUDtS 

POLlTiCAk  VIC4S  or 

THC  liCitHAN  civil  sc'vice. 

A0-40«  i<4  OIV,   J< 

rONCION  POktCT 
CHINA 

COnnUNtST  PCACM  ro* 
CnPINC, 

AO-401  471  DIVi    1* 


r««CI«N  POklCT 

kIRlTKO  OAR         ' 

U,  S,  RCACTION  TO  NORTH 
lORCAN  ieORCttlON, 

Ae*4e<  lat       oivi  it 
ro«ii«N  POklCT 

PlTCHOkOtlCAk  OARPARC 


FSTCHOkO«IC*k  RARrARC 
RCCONtlOtRCD. 
^   40-401  «««  BIVi 


!• 


roRci*M  POklCT 
■Ctv  eiRntNT 

OcRHAN  RtARnAKCHT  ANO  THC 
OkB  nIklTART  CklTCi 

Ae-4o«  to4       eivi  »» 
roRciHe 

TANTAkUH  AkkOTt 

P|kOT  PROeuCTION  AND  CVAkuATION 
or  TANTAkUn  AkkOT  SHCCT, 

AD«4e«  17*  Olv.   I? 

rewRiCR  ANAkTti* 

RtVtCRS 

RCVKR  or  roURfCR  ANAkTSIB 
AND  AUTOCORRCkA^ION. 

A0-40«  »»>  BIV.    |< 

rRACTO«RAPHT 
BICTlONARtCS 

IkkUSTPATCO  OkOBSART 

or  rRACTooKAPHie  tcrnsi 

BCCTION  tl     CLIOt  PkANC 
OtCOHCSION,  SCRP(nTINC 
OklDC.  airrkCs,  STRCTCNINO, 
njCROVOID  COAlCSCCNCC, 

AO-401  T77  Olv.    I? 

PRACTURC  inrCHANtCBl 
AkkOTt 

trrccT  or  c*aCk  ihapc 

ON  PRACTWRC  TOUOMNCBl 

or  NARACINt  STCCkB,  TCnPCOCO 

STCCk  ANO  TiTANIWn 

AkkOTt, 

A0>4e«  es4       Olv,   IT 
rRACTURC  inrcHANieti 

nCTAkkIC  CRTSTAkt 

IkkWtTRATCO  fikOttART 
or  rRACTOGRAPMIC  TCRllll 
leCTION  tl      SklDC  PkANC 

OCCOMtttON,  scrpcntinc 
OklBl,  RlPPklt,  BTRCTCHINt, 
MICROVOlO  COAkCtCCNCC. 

AB-40S  777  Olv.    IT 

PRACTURC  inCCHANICtI 
nOkTBDCNu" 

TCNttkC  OUCTIklTT.TRAHIITlON 
IN  HOkTBOCNUn, 

A0-4el  4*B  PIV.    IT 

PRACTURC  inCCHANICfl 
tHCCTt 

t|N«kC  (06C  CRACKt 
IN  RCCTANOUkAR  TCHtlkC 
tHCCT, 

*e>4ea  as*       eiv.  <s 
race  "AOiCAks 

CHCNICAk  RCACTiONt 

OBtCRvATION  ANO  KINCTIC 
INVCtTICATION  or  THC 
Nr  ANO  Nr*  RAOiCAkt, 

AB-401  4iJ  OIV,   « 

rocc  RAOiCAks 

RCACTION  (INCTICt 

HIC"  INTCNtlTT  PHOTOkTtIt 

or  Aze  cOHPouNOt  at 

J40e  A, 

Ae-40S  47*         ei«<   « 

PRCOUCnCT  CONVCRTCRt 

ecti6N 

rRCOUCNCT  CONVCRTCR  UNITt  ro* 
k-BANO,  t-BANBi  C.BANO,  ANO  |. 
BAND, 

AB>401  T4f  Olv.   a 


PR 


AilcRArT  T|RCt 

CoHPROnltCf  CttCNTIAk 
TO  tCkCCTION  or  AN 
AIRCRArT  Tint  TRCaO  eCtlBMi 

Ae«4es  tOb       oiv.  i 

ruCk  ABDiTlvCl 

CSRROtlON  INHIBITION 
•  tTUOT  or  CIltTlNC 

BAte  ruCL  HAnoklNs 

PROCeDuRCf  IN   RCkATION 

TO  hlcrobial  contanination, 

AB-401  •«<  Olv.    to 

ruck  cckkt 

OCtlfiN 

OCtlCN  or  HT0Re«CN-0IT6CH 
CAPItkART  TTPC  ruiL 
CCkk, 

Ae-40<  111  Olv.   7 

ruck  cKkkt 
ckecT»oect 

tTuOT  or  HTO*OCCN>eiTS[N 
ruCL  CCkk  tkCCTROOCt. 

AB-46)  4JB  Olv.   t 

«|NCTie  iTuoiit  or 
THft  MTORoecN  ckCCTRoec 

•ITH  THC  R0TATIN6  B I BK 

TCCHNiaue. 

AB-4S«  lAB  OIV.   •• 

ruCk  CONTAHINAT ION 
HANOkiNC 

A  STUOr  or  C«|tTIN« 
BAtC  ruCk  MANBklNe 
PROCcOuRCt  IN   RELATION 
TO  "ICROBIAk  contahination, 

A0-40>  *»»  OIV.    10 


PUCk  contakinatioh 

|Bn  CNBINCt 

crrccT  or  inPwRlTici 
or  ectiun  rutk  u^bn 

ION  CNtlNCt, 

Ae>4ei  4j|       BIV.   ia_ 

PUNCTIONt 

CBNTROk  tTBTCnl 

CvAkUATION  or  ICkCCTCO 
BCtCRIBlNa  ruNCTlOMB 
or  CONTROk  BTtTCn  MONklNCARITICB 

AO-aei  «*t       pi«i  7 

ruNcTiONt 

COUATIOMI 

eONPUTATIONAk  PMOtkOlt 
IN  THC  THCORT  or 
•tnahic  PReaRA>intN«. 

Ae«4e«  iji       Olv.  If 

PUNCTIONAk  CBUATIOH  IN 

THC  THCORT  or  OTNaHIC 

PReCRAnH|N«  ANO  |T£  tCNCRAkllA- 
TIOMl, 

*0-4e«  «J4  Olv.    II 

rUNCTIONt 

AAHC  THCOBT 

BAHCt  RITh  CONTINUeWt. 

coHvci  PA*>err. 

A0-40S  B«0  01*.    It 

rUHCTIONt 

iNCtUAklTICt 

iNCOUAkITT  rOR  COnVCI 
ruNCTIONB  INvokVlN*  HAJORItATIBH 

AO-ae*  ati       OIV.  It 

rUHCTIONt 

HATHCHATICAk  kOtIC 

tTRUCTURAk  AHAkTtIt  OP 
RANT  VALUCO  kOtlC. 

A0-4e«  0<t  Olv.    II 

rUNCTIONt 
NuHCRICAk 

ANAkTTI 

or  H|«HCR 

PUNCTIONt. 

A0>40« 

POkTNOH 

AD-401 

ANALTTl 

op  H|OHCR 

PUNCTIONt, 

AO-40* 

ANAkTTI 

OP  PROBABI 

And  BCttCk 

AO-ae* 


ANAkTtIt 

Ak  ap^a: 

nAtHCHAT|C<'k 


CAk  APPROIIHATIOMt 


""InaI!, 

i"»»       OIV,  il 


lAk-klKC  APpHei 


I* 


CAk  APPROItHATIONt 
NATHCHATlCOk 

l*»  OIV, 

CAk  APPROIIHATIONB 
kITT  PUNCTIOHS 

PUNCTIONt. 

|S<  Olv.    If 

CAk  APPROIIHATIONB 
kITT  PWNCTlONt 

PUNCTIONt, 

lit  OIV.    II 

HATIONt  |N  NUHCRICAk 
CHOICC  OP 

PORH. 

*JI  OIV.   II 


ANALTTl 
OP  PROlABI 
AND  aCBtCk 

AO-ae* 

APPRO* I 
ANAkTtltl 
PARAncTRIC 

AB-ae* 

PUNCTIONt 
THCORCnt 

tone  APPklCATiOHt  or 

A  THCORCn  On  CONVCI 
PUNCTIONt, 

Ao-aol  Hi  BIV.   II 

eCtllN  OP  CONtTANT-VOkUnC 
nittlkC  PutCkAtCt  HAVINt 
nINIHun  ORAO  AT  tuPK"tONtc 

tpccet. 

AO-aol  BOI  OIV,    II 

•AkklU"  AkkOTt 
ARtCNIC  AkkOTt 

tURPACC  tlATCf  ON  H|tH>Rttlt- 
TIVITT  GALklUN  ARSCNIOC, 

AO-401  Til  eiv.   B 

tuprAce  riCkO  crrecT 

TRANtltTORf  BAtCP  ON 
HIOH.RCtltTIVITT  tAkklUH 
ARtCNIOC. 

AO-409  Til         Olv.   a 
INTCORATCe  BANOPAtl  AnPklPICBt 
tAtCO  ON  MlCH.RCiliTANCC 
•AkklUH  APtCNlOe   TRANtlfTORt, 

AB-401  Tti  Olv.   a 

OALklUn  COHPOUNOt 
ARfCNleCt 

PROBUCTION  CNGINCCRINa 
HCAtURC  rOR  6ALL1U" 
ARtCNIOC  VARACTOR  OIOOC, 

AB-40*  OSO  Olv.   B 

6ALVAN1C  tKIN  RCtPOHtC 
CONOITIONte  RCPkCl 

RC-ANALTtIt  or  «tR  CONe|T|eNlN« 
AO-401  S74  BIV.    14 

CALVANIC  tKIN  RCtPONtC 
TCtT  COUlPnCNT 

AN  AfsCtlnCNT  or  Lie 
OCTCCriON  CAPABIkiTT 
lOCCLAtt ir ICO  VCRtlONI, 

AB-401  aao       Olv.  a* 

6ARC  THCORT 

CALCuLUt  or  VARIATIONt 
CLAtt  or  bAHCt  evCR 
ruNCTION  SPaCC  ANO 
RCkATCe  vARIATIONAk  PROBkC"*. 
AO-AO*  IIT  OIV.    It 

«Ane  THCO*T 
CONVCl  tCTk 

THcoaiH  OP  vikkC. 

AB-401  BIT  OIV.    |l 

•  PURTHCR  SCNCRAkltATION 
or  THC  KAKUTANi  rt(Ci 
POINT  THCORCn,  BITH  APPLICATION 
TO  NASH  COWlkia*IUH 
POINTt. 


m-io 


•••»•!  007         PIV,   IB 

lekuTitHt  or  coNvci 

•AlCt  At  P|«CO-PO|NTt. 

*»>aei  ««a      Olv.  II 

•  AM  TMCORT 

CBUMTiUMCAtURCt 

TOTAk  aCCONNAIttANCC 

■  ITH    TOTAk    COUNTtRIICAIWRCtI 

•iN'kiriie  NOBCk, 

<»-a«i  Bja       •!«.  II 


•ARI 

01 


icitTo 
Tai. 


THfOav 
~  ON  HAKIM* 

-FCRtON  tANCt  INVOkVINt 
•kWlNt. 

*o>ati  Bia       etv.  ii 

PRCPCaCNCl  CKPCRINCHTt. 

*»-aei  «*B       01*.  IB 

THC  INPkUCNCC  or  CNVIROdCNTak 
HOH-tTATlONAR|TT  |N 
a  tCtUCNtlAk  OCClllON.MAKINa 

CIPCRIHCHT. 

*B«aB<  iia       eiv.  IB 

BCHAVIORAk  neOfk  OP 
MATIONAk  CnoICC 

*o-ae*  ITB       PIV.  If 


•NC  TRIO"! 

oTprcicNtiAL 
tOkyTiBNi 


------  CtUATIPHt 

IkUTIBN*  or  tANCt 

•T  0|PrC«fHT|Ak  COUATfONt, 
AB-api  BTT  PI*. 


tl 


•ARC  TMCPRT 

ccoNORict 

A  CORPAaitPa  OP  TRCATRCMTp 
PP  A  PWOPOk*  tlTUATION, 

AO-aei  «<i       6iv,  i< 

epMPklCTt  alTH  IRPRCCIBC 
PATBPPI  IN  (ARC  TmCBBt, 

*p-aP«  lai       PI*.   II 
•ant  TM|ORT 

kpUATIPNt 

CONTINueVB  eSkO-R|"IN« 
CBUATION, 

ap-ai«  II*       pi«.  If 
«ARC  thcpbt 

rUHCTlPNak  ANAkTtIt 

aHAkTtIt  Or  TRRCC-RPVC 
riHITC  BARCt. 

AP-aei  «*•       pi«.  If 

BANC  TNCBBT 
PUNCTIPMS 

BAHtf  alTH  CBMTINueWB, 

coNTCi  PAT«err, 

AB-aei  BIO       PI*.  If 

TaO  PCBfOR  C00PC*AT|*C 
BANCB, 

AP-aei  BB*       PI*.   If 

tappkl-POINT  BOkUTlON 
TB  A  icao.tUR  TaO.PCRtON 
BANC  B*CR  PUNCTION  trACC, 

AP-aoi  *tj       01*.   If 

CkABB  sr  BARCt  eCtCRIBlNB 

THC  NATWRC  or  OPTIRAk 
tTRATCBICt  POB  A  pa* 

orr  icRNck, 

Ap-api  **f       •!*,  If 


(ARC  THCPav 

~»UP  OTNANICB 

PRfPCacNci  (iPcaiRCNT, 


saeup 


ap-ae*  OBI 


PI*. 


BANC  THCPaT 

iNTCBRAk  COUATIBNt 

acowcTiOtt  or  ccrtain 
Ckattct  or  OARCt  TO 

INTC6RAL  CaUATIONt. 

AO-aoi  *aB       01*1 
BARC  THceav 

ITCaATlvt  NCTHOei 

AN  ITCRATIvC  RCTHOO 


IB 


II 


BP  tOkVINt  A  BANC, 

*p-aei  aai       oi*.   if 
ciTtMiieN  OP  THC  taeaN-apBlMt 


ON  iTCaATIVC  PROCCtt 
PBR  P|NBIN«  THt  VAkUC 
OP  A  BARC, 

AO-404  oal  01*.   II 

On  a  Nca  iTCRAri*c 

AkBBRITHR  roR  rlHplNB 
THC  tOkUTIONt  or  BANCf 
ANB  kINKAR  PRBBaARRINC 
PaBBkCNB, 

AP-at«  Itl       PI*.  II 

BANC  THCBBt 
kCABNlNB 

•aRC-kCAaN|NB  THCoa* 

AMP  PCCIIIBH-NAKINB 
CiPCalNCMTt, 

AP-ae*  IIT      PI*.  IP 


BBNC  THCSav 

kBBitTiet 

KRANPkC  IP  THC  THCBB* 


kC  IN  TH| 

OP  BaBANIIATToN. 
Ap.40«  OBe 

BANC  THCORT 


Pl*l 


RAPP|NB  iTaAMtPeaRATIBNBl 

liONOAPNIBR  OP  «ARCt, 
ANB  tTRATCBlC  CtUIVAkCNCC, 

AB-api  so*       Olv. 


IB 


If 


•BNC  ThCBBt 

RATHCRATICAk  AHALTtlt 
TrCBRT  BP  INrlNlTl 
BANCS. 

Zb-BBI  «*1         pi*.   II 

*aku(  ppa  N-PcatBN 

BANC}. 

ap-ae*  ee*       PI*,   if 

BUBTA  tBkWTIONt  OP 
H.PCatON  BARCP. 

AO-ao*  OBI       01*.   |i 

RWkTIeiRtNtlONAk  UTIklTICt. 

AO-ao*  1*1       01*.   If 


BCRIvaTiVC  TCBT  PBB 
PINlTC  tOkUTIoN  OP 
BARCt. 

ap-ap*  IBI       •!«. 


If 


BANC  TNCBRT 
RATRCNATICt 

BeciAk  CowikitaiUR  thcorcr, 
ap>aB*  II*       PI*.  |I 

MCa  cuaacHTB  la  RATNCNancBt 
ap>aB*  III       PI*.   II 

Baac  THCBBT 

RATau  AkBCBRA 

iBkwTieat  OP  oitcacTc, 
Tae-PCRtON  baRCB, 

AP-ap]  Bll  PIV,    If 

tBNK  NBTCB  ON  CORPUTATIeN 
BP  tANCf  tOkUTIOMBt 

AP-api  Bij       01*.  If 

NCTHBOt  BP  tOkUTIBN 

|N  Banc  TRcea*. 

AP-aei  BIT       pivt  If 

BANC  ThCBRT 

OPTlRliATlON 

BN  CCRTAIN  BARCt  alTH 
TRAafCCNBCNTAk  TAkUCB, 

AP-aBi  B*a       PI*.  It 

cORRcaTt  ea  j,  von 

aCURARN't  *THC  PRBBklR 
BP  BPTIRAL  AttlBMNCaT 

la  A  TBB-PceBoa  banc.* 

Ap-ae*  III      PI*.  If 

CORRCNTt  ON  J,   VON  NCURANM't 
•THC  PROBkCN  or  OPTINAk  AltlBN- 
RCaT  IN  A  Tae-FC*tON  BANC, 

AO-ao*  IIB  OIV,   It 


BARC  THCORT 
POkT 


aORlAkt 
rOkTaORlAL  fi^RCtl  THCOBT 
OP  TaO-PCRtON  ZtPO-tUR 
BARCf  IN  BHICH  THC 
PATO'r  It  A  POkTNORIAt 
PUNCTION, 

AO-aOj  Bj*       01*. 


II 


BARC  TRCpaT 
TIN* 

BarCB  BP  TININB. 

ap-aei  or*       pi*.  ii 

BANNA  RATI 
ATTCaUATlON 

ATTCNUATloa  or  BARRA 
•ATt.  I,  TRANtRtttlea 
VAkUtt  POR  PiNiTt  tkABi 
BP  kCAp.  IRON,  ANO 

THC  CBR^Tpa  tCATTcace, 

AP-ap*  i««       OIV.  II 

ATTCNUATloa  or  BARRA 
RATI.   It,   TRANtRlBtlpa 
TAkUtt  ro*  VARIOUt  RATCRIAkB 
ANO  CtOntTRICt. 

AB-40*  100  PI*.   II 

BARNA  RATB 

aUCkCAR  tCATTCRlat 

BcATTcaiaB  Aap  abborption 

OP  BlRnA  RATt, 

AO-ae*  ••»  01*.  10 

BARRA  RATI 

RAOiaTIBN  HCAtURCHCNT  tTtTCRB 
•anna  RADIATION  POtC 


*aTC  DICTRIBUTION  IN 
A  CBrPARTRCNTCD  BTCCk 
BTRUCTUBC, 

AD-BB*  l«l         Dl«. 


I* 


BARRA  RaTB 

aA*C  TRAatHlttlON 

Barra.rat  T*AN|N|BBIBN. 

AO-ae*  BTB       PI*.  IB 

BAB  PCTCCTpRt 

INPBARCe  CBUIPNCNT 

BCtiBa  Aao  ceatTRucTiea 
OP  tPiBT  ibhorT  Path 
lapRARcot  latTRURcaTATiea. 
AO-ae*  lie       oi*.  j 

BAB  OltCHAatCt 
*ArBRt 

PROPCBTICt  OP  HIBH 

cuRRCNT,  kOa  rRCeucaCv 

CkCCTROOckttt  OltCRARBCt 
CICITCO  IN  CCslUR, 
RUBIeiUR,  POTAttlUN, 
AND  NCRCURT  *APOat. 

AO-ao*  Til  PIT,   f( 


BAB  PLOB 

RaBNCTIC  PlCkOt 

tinlkARITT  aUkCt  OP 
THC  PkOa  or  A  PCRPCCTkT 
CeNOuCTlNt  OAI  alTH  AN 
AklSNCO  HAANtTIC  PICkO, 

Ae-401  441  PIV.   • 

BAB  PLOB 

BPTTCAk  ANAkTtIt 

BOUapART  kATCR  ANO 
BHOCK  BAvr  INTERAcTIONf 
BBBCrvCO  AkONC  PROBCI 
ANB  alRCt  IN  tUPCRtONIC 
AIR  tTRCAHt, 

A0-4B*  ill         ei*.   * 

INTCRPCRORCTRIC  tTUOT 
BP  A  tUPCRtONIC  A|R 
JCT  AT  40  kB/BB  IN 

Tank  pRCttURC, 

A0-4B*  II*  Bl*.   « 

BAB  PLO* 
TCITBOOKi 

InTROOuCTIOM  TB  TBB-PHABC 

•At-kieuie  PkOB. 

Ap-40*    4i«  Df*.        « 


NI-ll 


OAM  -  GRA 


•*8uIV 


RBI  act 


DutT  CeaeCNTRATlOa  nCAtURCaCMT 
BN  THC  U,  t,  ANN*  OVCRkAMD 
TRAIN  NARK  tl. 

AB-ae*  oir  oi*.  n 

BAtekinc 

RtlTURCt 

eeacAyc  prdbbarhinb  pop 
BABOkiac  BkEaot. 

AO-ae*  lOt       PI*.   IB 

BATCt  ICIRCUITil 

talTcHINB  CIRCUITt 

ANAkTtIt  ANO  tTNTHCtIt 
OP  tBITCH|N«  NCTBOBKt 

cONPBtce  or  n-ouT-er-n 
eccitiON  oATtt. 

*e-ae*  a«s      pi*.  t 

BCARt 

HCklCOPTcBB 

tTUOT  OP  HCklCOPTCR 
•CAR  kUBRICATlOa, 

AO-aei  *ao       pi«.  i 
BracBATORt 

OCtlBN 

TRANtkATlON  OP  RUttlAN 
RCttaaCHI   CONTACTkCtt 
tiatkC-PHAtC  tTNCHROHBWB 
BCNCrATORB. 

AO-ao*  a4*  Bl*.   T 

BCOOaAPNT 

CBNRcacc 

•eviCT  coacCFT  op  ccononic 

RCBIONAkllATION. 

AD-BO*  eei      01*.  II 

BCBRCTrt 

CONVCI  tCTt 

BCBRCTRT  or  HOnCNT 
CPACCt. 

AO-AO*  «BB  PI*.    I* 

BCBRCTRT 
BPTICt 

•CDNCTRie  tTUOT  OP 
COHCrCnCC  PROPtNTICt 
OP  PARTIAkkT  POkARIICB 
CkCCTRORAONCTIC  RAOIATIBM. 

A0-4BS  IBB  PI*.  '  If 

BCRRANIUR  CORPeUNBI 

RCTAkBRB*a|C  CONPOUNPS 

BCRRANIUR  RACROCTCkIC 
CORPkCXCB  BAtCP  ON 

PNTHAkOCTANtaC  ANO  NCR |PeRPHTRAZ | at 

AO-ae*  IIT       PI*.  * 

BkAtt 

PikARcaT  BOuNo  coNCTRucTiea 

HTDROtTATIC  TCtT  PROCCDURCt 
ON  BkABt-PlkANCNT-aeUaO 
CMANBCRt. 

ao-ao*  IBB     •  Di«.  I* 

Bk|DC  PATH  tTITCRt 

INtTRUnCNT  kANBINOt 

ANALOB  COnPUTC*  tTupT 
OP  tAPC  kOB  APPROACH 
OCCltlON  RCBIONt  ANO 
CPPCCTI*CNCtt  OP  Bkioe 
PATH  CITCNBIOn  TCCRNIOUCB. 

AD-aot  Ba*       01*.   I 

BkBVCt 

PRCttuac  tUlTs 

riNBCR  bcktcritt  sr 

THC  PRCttURC-tUltCD 

tUBjCCT. 

AD-ae*  TOf       Di*. 


la 


BLOB  e 


OB  eilCHARBCB 

tPccT*etcoPT 


RCtONANT  CNCR6T  TRANBPCR 
PROR  NCRCURT  TO  ZINC 
IN  RckATION  TO  A  BAB 
kAtCR. 

A6-a0*  BBS  PI*.   I* 


••■JSiKJIJE'SUt 

OltTRlBUTION  AND  CONPOtlTIOM 
or  tIALIC  ACIOt  ANO 
BkTeopROTtJat, 

*o-aei  T|t       01*.  IB 


BOVCRNNCNT  rnPkOTCCt 
BSvtaNNCNT  irORCISNI 
rOklTICAk  ViCBt  Of 


rOklTICAk  VIC 
THC  BCRRAN  CIVik 


„-  or 

- tCRVICC 

AO-ao*  iia       01*. 


>« 


BOVCRNnCNT  PReCURCHCNT 
BCAPONt 

A  RCVICR  or  TH[  BCAPBNC 
ACOU|S|T|eN  ppoccsti 
CCONOHIC  INCCNTIVCI, 

AB-ao*  «7*  01*.    IB 

BOVCNNRCNT  irORCIBN) 
POklTICAk  SCICNCC 

BCRRAN  BCOPOklTICt  RC*I*Cb, 

AO-ae*  111       01*,  *a 

BRAPHICt 

CUR*C  PITTIH6 

INCORPlCTC  APPROIIhATOR 

I  IN  III  r irt 1 1  cu**c 

riTTINB  TCCHNieUCi, 

AO-ao*  Iia       PIV.   If 

•RAPHICt 
aCTBORKt 

PRiaciPkCS  OP  uaitTOR 

BRAPHtl  APPklCATION  TO 
COnHunIcaTION  NCTBORKt. 

AP-ae*  o*t       01*.  I 


GRA-  ns 


s»»vitt 

HCCMANICAk  •*¥» 

Third  eiiocii  %it»o<i 

STATt  tOLUTIONS  fO* 
IDTtHSCCTINa  TDAlNt  OP 
«II*VITT  ■•«Ci, 

*e«4o«  170  eiv.     ( 

«*MrlTT     tAMti^lCMkl 
rkl«MT    PATHS 

*N  *UTen*Ttc   rkl«>*T 

CONTnok    S*STIin    TO    tlXUk'TC 
tU*-C«MTH    «II*V|Tt    tNVmeNnf HTt 

IN  thC  kc>|1s  «tac"*'T, 

*o-*e>  *•<       eiv>  It 

«*CCN*}  PUNCTIOn 

OtP'CaCNTUk    tOUATtONt 
NUftCaiCAk    SOLUTION    OP 

tmc  p(ptu*«co  harmonic 

OSCikkATOK  CauATION  ANQ 

THC  HAKTRrt-roO  n*NT.CkICT*ON 

reuATioNS  Or  ust  op 

CWCtN'S  PUNCTION, 

AO>*es  *07       ei«.  «* 

CHOUND  SuPPOMT  tOUIPNCNT 

•t-CNTPT  VCHICkC  SINUkATION 
OCSI&NCe  POM  THC  STUOT 

OP  «*ouNe  sr»TCn  »(suiiicncHTs. 

AO-401  71*  PIV.    |t 

6*0UP  OTNAHICt 
ATTITUBCs 

PCKSON  PCMCCPTION  ANONO 
ahC'ICan  and  |N0I*N 

stvbcnts  and  crcativc 
pposkcn  sokViNC  In 

CUkTuRAkkT  MCTlROSCNCeut 
6R0UPS, 

AO-AOJ  «4S  0I«,    (• 

6*euP  OTNAHICS 

occui 


«UN  cenPONCNTt 
nefioN 


tt 


^     ON  HAKINC 
PRCPCPCNCC  CXPCainCNTS. 

AO.Aoi  *«•       eiv, 

PrCPCRCNCC  CIPCRINCNT, 
A0-4e<i  004  PIV,  f 

6*0UP  OTNAnlCS 
klAOCRSHIP 

tyAkUATION  OP  A  POPUkAR 
klABCR, 

AD-401  sao        eivi   «■ 

SonC  CPFCCTS  OP  kCAOCRSHIP 
TRAINING  ON  iNTCRCWkTuRAk 
DISCUSSION  OROUPS, 

AO-401  «<t4  OIV.  at 

SROUP  OTNAHICS 
HAThChAT ics 

pRCrrptNct  ciPCRincNTS. 

AO-401  ««7  BIV.    »» 

6R0UP  OTNAHICS 
PSTCHOHtTRICS 

SoeiAk  INPkUCNCt,  INPORHATIVM 
PROCCSSINO,  AND  NCT 
CONPORniTT  IN  OTAOS, 

AD-40I  Si*  OIVi   <• 

PCRCCPTION  op  k'AOCRSHlP 
IN  SnAkL  QROWPSI  A 
RANK  OROCR  INvCSTI6AT|eN 
OP  ThC  ChCROKNCC  OP 
ThC  kCAOCRSHIP  ROkC 
IN  SnAkk  OROUPS. 

AO-AOl  7«J  DIV.   to 

euioco  nisstkC  cohponcnts 

DRAS 

dcsisn  op  constant. vokunc 

niSSlkC  PuSCkAACS  HAVIHS 

niNiHun  DRAo  at  Supersonic 

SPCCOS, 

AO-401  set       oiv.   It 

6UIDC0  HlSSIkC  OCTCCTION 
INPRaRCO  bctcctors 

A|RSORNC  STSTCh  POH 
THC  HCASURChInT  op 
INPRARCO  nlSSIkC  SPCCTRA, 

AO-AOl  SR|  Ol¥.    • 

euiDce  nissikC  tar«cts 

OPTIhIZATIOn 

A  nISSIkC  TAR6CTINS  PROOkCH, 
AO-401  SOS  PIT.    |t 

euioce  NISSIkC  trackiho  ststchs 

PCASlSlklTr  STUBICS 

&UIOCD- niSSILC  klPT 
OPP  hCASURChCnT  StSTCh 
UTiklZINe  NUCkCAR  TRACKINC, 

AP-40S  «iS  PIV.   4 

6UI0CP  NISSIkC  TPA^CCTORiCS 
OPTIHIZATION 

VARIATIONAk  PROPkCnS 
•ITH  STATE  VARIASkC 
IHCOuAklTT  CONSTRAINTS, 

*0-401  7il  OlV.    It 


euiece  hissucs   lAm-re-AiRt 

kAUNCMINe 

ANAkTSIS  OP  AN  A|R.TO-A|a. 

A|R-T0-SuRPaCC  NISSIkC, 

AO-401  •71  6|y,    It 

6UI0CO  HlSSIkCS  I AIN-TO-SURPACCl 
kAUNCH|N6 

ANAkTSt*  OP  AN  AIR-TO-AIN, 

A|R-T0-SURPaCC  niSSIkC, 

AO-401  «;s  6lV.    It 


6UI0CD  HlSSIkCS  |SURPACC-T0-SURPACC> 
CCLCsTIAk  «UIDANCC 

LUNA*  PARAkkAX  HCTHOD 
OP  ASTRO  NAVICATION, 

AO-401  0*1         eiv.   I* 


otnahic  pornulation  op 
cecppicKNT  OP  restitution 

IN  HACHINC  sun  COnPONCNT 
COkklSIONs, 

AD-401  7||  PIV. 


ROCKCT  ISNITiaS. 
AO-401  014 

NCATINS 
CkCtT 


PIV.    10 


tt 


6UN  CPn^ONCNTt 
STCCk 

CiPCRIHCNTAk  CLCCTRPnASHCTIC 
TCST  nCTHOOS  POR  THC 
NONDCSTRUCTIVC  CVAkUATION 
OP  CaROURIZCP  STCCk 
PARTS, 

AP-4P1  SJ*  BIV,   14 

HAPNiUn  COnPOUNPS 
HAklPCS 

ThCRNODTNAHIC  punctions  pp 
HaPNIun  H«klBCS, 

AO-401  44t  OIV.   4 

HALOCARSON  PkASTlCS 
PkASTIC  COAT|N«S 

PCvCkOPNCNT  AND  CVAkUAT|ON 
OP  MCAT-RCSISTANT,  RA|N-CROS|eN 
-RCSlSTANT  COATINis. 

A0-40<l  etl  BIV.    |« 

HAcOtCNATCp  HTORPCARPONS 
CMCN|STRT 

PRCPARaTION,  PURIPICATIPH, 
ANP  INPRARCO  SPCCTRA 
OP  DIPkUORO  ACCTTkCNC, 

AP-4PR  104  BIV.   N 

MAkOSCMATCe  HTBROCARPONS 
NUCk'AR  SPINS 

TcHPtRATURC  OCPCNOCNCC 
OP  THC  P-P  CeuPklNfi 

CONSTANTS  IN  t-PkUOROSCNZOT* | pkUP. 
RIPCS. 

A0-4PS  4i4  OIV,   « 

HAkOCCNATCP  HTPRPCARPONS 
SPCCTRA  I INPRARCOi 

INPRARCO  SPCCTRA  OP 
PCRPkUOROCTCLOPROPANC  ANO 
CIS-ANO  TRANS. PCRPkUOPOOwTCNC.t. 
AD-AO*  Oil  PIV,   « 

HARBORS 

HTOROkOOT 

■  AVE  INOUCCO  OSdkkATIONS 
IN  MARSORSi  THC  CPfCCT 
OP  ThC-  VARIATION  OP 
CCQNCTRIC  PARAHCTCRS 

ON  The  response  op 

RECTAN6UkAR  HARBORS, 

Ae-401  ^71  PIV.   t 

HARHPNIC  ANAkTSIS 
COUATtONS 

NON-klNtAR  CPUATIPN 
0CCURRIN6  IN  THC  HARnONIC 
ANAkTSIS  OP  VISCOUS  PkUtP 
PkOR. 

AO-401  a*|  PIV.   « 

HARnONIC  ANAkTSIS 

NONk|NCAR  OIPPCRCNTlAk  CSUATIONS 

On  CERTAIN  RCkAIATtON 
PSCIkkATIONSI  ASTNPTOTIC 
SOkUTlONS, 

A0-40S  4i7  PIV.    |S 

ON  CCRTAIN  RCkAXATION 
OSClkkATIONSi  CONPINlNfi 
RECIONS. 

AO-401  4(t  OIV.    IS 

HARNONIC  OSCILkATORS 
OUANTUn  HCCMAnICS 

nunerical  solution  pp 
THE  pcrtu*»eb  harhpnIc 
oscillator  EaUATION  ANP 

The  hartrcc-pock  hant. Electron' 

EOUATIONS  Or  USE  OP 
AREEn'S  PUNCTION, 

Ae-40S  407  OIV.   i$ 

HAZARDS 

PROBABIklTT 

Bounds  ex  densities 

ANP  HAZARD  RATES, 

AO-401  SJS  Olv.    IS 

HEAkTH  PHTSIC4 

Instruction  nANUAkS 

A  PROTOTtPE  CIVIk  BCPENtC 
HANUAk  POR  RAPIOkOftlCAk 
OECOnTAHINATION  op  NUNIClPAklTIES. 
VOLuNE  I,   OECONTAHINATION 

planninc. 

AD-401  4RI  BIV.    li 

PROTOTTPE  CiVIk  OEPCNSE 
HANUAk  POR  RAOIOkOCICAk 

OECOnTAHINATION  OP  HUNIClPAkl. 

TIES,    VOkUHC  11.  OECONTAHINATION 
OPERATIONS. 

AP-401  4Nt  PIV,    IB 

HCAT 

HATHCHATICAk  ANAkTSIS 

TRANSkATION  OP  RUSSIAN 
RCSCARCh;   SIHILAriTT 
ThEORT  and  its  APPklCATION 
IN  H(AT  ENfilNEERINO. 

AO-AO*  0J«  OIV.  at 

HCAT  EaCHANSERS 
BERTkklUH 

kABORAToRT  ANp  PklSHT 
EVALUATION  OP  AIRCRAPT 
AIRCoOLtO  RMCCL  BRAKCS 
RITH  BERTLLIUH  HEAT 
SINK 

AO-401  7iB  BIV.    I 

HCAT  TraNSPER 

ROCKCT  I6NITCRS 

HCAT  TRANSPER  OP  HOT 
NITROOEN  I6NITI0H  IN 


RON  BOHBAROHENT 
CPPECT  OP  ELECTRON 
BOHBARBHCNT  HEAT1N6  ON 
tUR'ACCS  OP  TuNSSTCN, 

AP-4PN  170  PIV, 


l» 


HCAT-RISISTANT  HATCRIAkS 

oiCkiCTRies 

STUOICS  ON  THE  PORHATION 
ANP  PRPPCRTIES  OP  HISH-TCHPCR. 
ATURC  PICkCCTRICS, 

AP-4PS  Bt«  PIV,    IR 

hcat»rcsiitant  hatirialb 
nCTAL.PORHlNB  presseI    , 
oCyELOPHENT  OF  IHPROvM 


klNER  POR  (ITRUSION 
BIkkCT  CONTAINERS. 

A0-40N  I7t  PIV. 


t4 


HCAT-RCSISTANT  HATCRIAkS 
PAINTS 

OtyCkOPHCNT  AND  CVAkUATION 
pp  HCAT-RESISTANT,  RAIN-CRPSION 
.RCSlSTANT  COATINis. 

AP-4PR  Otl  OIV.    I* 

HCAT-RCSISTANT  PkASTlCS 
VISCoCkASTleiTT 

V|SCOCkABTIC  PROPERTIES 
OP  TaO  HISH-TCHPERATURC 
POkTHERSl   H-PIkH  ANP 
SP-'OkTHCR, 

AP-4PR  010  RIV,    |« 

HCklCOPTCR  ROTPRS 
PCSIfiN 

iNVESTliAT ION  OP  CkASTIC 
COURkiNO  PHCNOHCna  0' 
HI6H  SPECS  RIGID  ROTOR 
STSTCHS, 

AP-4PN  OJP  PIV.    I 

HCktCOpTERS 

T^ANSHISStPN  SEARS 

STUPT  OP  HCklCOPTCR 
SEAR  kUSRICATION, 

AO-40]  «40  PiVt    I 

HCklUH 

PURIP ICATION 
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AD-401    4||  DIV.        t» 

PtPES 

ACOUSTIC  paopEaTics 

rkOa  NOISE  STUDT  OP 

■ATCa  PkoaiNA  THaouoM 

PIPES, 

AO-401  S»9  Olv.   T 

PkANETS 

•lOklOSaAPHICS 

■lOkioeaAPHT  OP  EiTaATEaaEsTai AL 


aCflCARCn, 

AD-4e«   IDS  tivt     t 

PkAfNA  HEDIA 

CMAR«CO  ^ANTICkCS 

CNAaSCO  PAaTICkE  nOTIO" 
IN  An  INHONOtCNCeUi 
NACNCTte  riEkO. 

A0-4el  401  tlV,   if 

PkASN*  NED|A 
EnlSslViTT 

aAOiAk  CNissioN  cocrricitNT 

ANO  NA^IA^  TCHPEaATuac 


ANO  aAoiAL  TCHPEaATuac 
paerikis  Br  a  cvLiNoaicALki 
STHNCTatC  opticallt  thick 


Pk**NA, 

AD-4ei  400 


Bl«. 


« 


PkASNA  NtDtUn 
ANAkTSIS 

OPTICAk  SCATTiaiNt  AS 

A  techniowc  ro*  Pk**"* 

OlAONOSTICS. 

40-401  Tit  Olv.   if 

plasna  nediun 

C00k|N6 

THENHAk  AND  EktCtaiCAL 

coNOuCTiviTT  or  ceokiNS 

STCkLAa  PLASnA  ENITTINC 
NCUTaiNOS. 

*0-401't4t  OI«i   < 

PLASNA  NEOlun 

ELECTaOHASNETIC  BAVtS 

InTINACTION  or  EkECTaONACNiTIC 
BaVES  ANO  CkASSICAk 
Pk»«"AS, 

4e-io>  Sil  OIVi   it 


PkASNA  NEDtun 
EiospHEaC 

oisTaitwTioN  or  ions 

ANO  EkECTaONS  IN  THE 

eanth's  Eies^HEac, 

AD-40*  010  Olv.   i 

PkASNA  NEDlun 

paotcs  (tkCCTaoNAaNETici 

•PPklCATION  or  kANSNUia 
PaOBE  TECHNIauES  TO 
PkO'lNG  IONIZED  CASES. 

AD-401  44t  OIV.   « 

PkAfHA  NEDIUN 
BCATTEalNS 

ThOHSON  SCATTtalNfi  CONPUTATlONt 

rea  kAteaAToaT  PkASNAS, 

AD-401  «S0  6lV.   if 

PkASNA  NCDIUn 

TENrcaATwac 

DETEaNtNATION  or  THC 

TENPtNATuac  paoPikE  or 

AN  OPTICALkT  THICK  C Tk I NDN | C Akk* 

STHnttaic  kA»oaATo»T 
plasna, 

AD-401  40S  Olv.   if 

plasna  OSClLkATtONS 

enengt  coNvraslDN 

PkASNA  KINETIC  ENEaGT-NlCaeOAyC 
CONyCaslON, 

AO-400  140  Olv.   t 

PkASNA  OSCILLATIONS 
Hlkk|NCTta  aAvCt 

NlkklNCTEa  aAVC  OENCaATION 

Bt  Plasna. 

AD-4D*  eat        Olv.   if 

Pk4tHA  OSCILLATIONS 
aESONANCE 

Plasna  bave  acsoNANCIi 

IN  A  HOT  NONUNirOaH 

Plasna  coluhn, 

AO-401  S'l  Olv.   if 

THceav  or  plasna  bave 

aESONANCCS  IN  A  HOT 

NONUNire*H  Plasna, 

AO-AOl  ttt  Olv.   if 

NANOSCCOND-PUkSE  BaKAKOOBN 

stuOt  or  sAsCs  at 
NicaoaAvr  raEeuENclCf, 

A0-40J  tit  Bl«,    if 


PkASNA  PHYSICS 

HECHaNICAL  aAvCS 

aCvlEa  or  plasna  bave 

PhENONCNA, 

AD-40i  «0|  Olv.   iS 

PkASNA  SHtATH 
SPACE  CMABfaCi 

PaOPAbATION  or  NONklNEAB 
HAMN-aANO  AAvES  ALONG 
AN  ANNUkAB  EkCCTaON  CUBaiNT 
SHEATH. 

Ae-401  S7i  Olv,   t 

PkASTIC  COATINGS 

HALOCAatoN  Plastics 

dcvElophent  and  Evaluation 
or  HCAT.acsikTANT,  aAiN-caatioH 
-aesisTANT  coATiNes. 

A0-4e*  Oil  Olv.    IN 

PkASTIelTY 

TITANIU"  AkkOTS 

ocroPNiTiON  paecEssiNG 

Op  ANISOTaoriC  NETAkSI 
TITANIUN  ALLOT  *  AL-l/OOi 

AD-40S  4J?  DIV,    17 

PLASTICS 

CONDUCTIVITY 

CONDUCTIVE  PLASTICS  IN 
ANALOO  COnPUTING, 

AD-40«  I0«  DtV.    10 


Ni-ao 


POkABIIATION 

ttuOT  AND  INVCbTIOATION 


raONAOMCTIC  OAVCt 


BTuOT  AND  INVEfTIBATION 

POkAaiiArieN  p«esaARN|N«i 

ARIIAtlON  ITSTIHf 
ANAkTSIS, 

Ae*4es  4i< 


or 
rok 


0I«<   •< 


Olv.   f 

POklTICAk  BCICNCC 
CMlNA  . 

CNINA*t  aCk'TIONI  BITN 
ASIAN  HtlOHOOaS, 

A0»40l  47*  Olv.   fi 

fOklTtCAk  SCIENCE 
CONNUNISH 

A  BOOK  aCVlEB  OP  SCNkCS INGf*' • 
*HA*«.  Hit  TINE 

ANO  euafi 

A0-40l  «e4 

•caNAN  •coPOkiTics  acvivio. 

A0-40«  111  Olv.   ji 

POklTICAk  SCIENCE 

PSTCNOkOGlCAk  BAarABC 

Sonc  ooicnvations  on 
tmc  aokE  e'  aCfCAacH 
III  rokiTiCAL  BAarAac. 

A0-4es  «7«      OIV.  It 

POklTICAk  fCICNCC 


w*sa 

roLiTtuae  inaocs  or 

STAklH, 

AO-401  OBO  Olv. 


POk 


'AUiii 


seicNcc 


ATTITUDE*  TOBABOt  TNC 

wic  or  Peace, 

A0-40a  i4S       Olv. 


Ji 


«i 


POkYANIDC  PLAtTICB 

visceikAsViciTT 

vitcecLASTic  paoPrOTict 

or  TbO  H|«H-TENPE«ATuaC 
POkTNCaSl   H-PILN  ANO 

SP»PokTNta, 

AO-4oa  010       Olv.  m 

polynonials 
Sane  tMCiaT 

POkTNONlAk  tANCBI  THceav 

OP  Tse-PcasoN  zebo-suh 

«ANEf  IN  BMICH  The 
PATOrr  IB  A  POkYNOHIAL 
ruNCTJON, 

A6-4ei  BIN  DIV.    If 

POkTMONIAkS 

NUNCaiCAL  ANALYSIS 

APPLICATIONS  or  VABIATIOH. 
OlNlNliHING  NATalCCSl  A  OCNCBAk 

aukE  or  si«NSi  studies 
On  The  NCsTON-SYLvcsTca 

TNCOaCN, 

AO-401  TBI  Olv,    is 

buot  icNT-oirrcacNCt  Ak»ea|THN 

At  A  nEThOO  ro»    riNOJNG 
The  aOOTS  or  a  POkTNONlAL 
EOUATION  BHCN  Akk  BOOTS 

ABE  POSITIVE, 

Ao-4ea  eii       DIV.  If 
pekvaeHiAks 

NUNCalCAL  HCTHODS  AND  PBeCCOUBCS 

aoTC  On  the  use  or 

CNCBtBMEV  POLYNOhIALS 

rea  integbation  or  oaeiNABV 

DlrrcBENTIAL  CBUATIONS, 

AD-401  7*0  6|y,   If 


POP 


PULATION 

OlSTajOUTION  (CCONOHI 
ErriCIENCT  ASPECTS 

oitPcatAk  or  PoPukATioN 

ANO  INOUSTBT, 

•0-401  «<l  Olv. 


CSl 

or 


IB 


POPUkATION 

ussa 

TaCNDs  ANO  raosPCcTt 
or  yhc  soviet  POPukAfiON 
ANO  kABOa  reacE. 

AO-40*  070  Olv.   if 

POPUkATION  INATNCNATieSi 
SANPlINB 

BEST  CHOICC  or  SAHPkC 

SIZE  ron  A  T-TEST 
bhcn  the  batio  or 
vabianccs  is  knobn. 

aO-40*  041         ei«.   It 

population  INATHCHATICtI 
STiTlSTICAk  TCSTS 

SOHC  non-pabanetbic 
TCSTS  or  bhethEB  the 
LABGEfT  OBSCaVATlONt 

or  A  fCT  ane  too 
kABGC  oa  TOO  snall. 

AD-401  Bt*  Olv.    If 

eENCBAkllATION  Or  TNC 

•cNBcNt-riSMCa  paetkEN, 

AO-401  BJ4  Olv.    If 

sohC  test  roa  conPakin* 
PcaecNTACE  POINTS  or 
tbo  aabitbabt  continuous 
populations, 

AD-401  t7S  Olv.    If 

POBPNYBINS 

GEBHANIUN  CONPOUNOS 

acBNANIWN  NACBOCYCLIC 

conplcics  babcd  on 

PHTHALOCTANINC  AND  HENIPoaPNYBAt  Ha 
AO-BOa  lit         Olv.   * 


POtlTION  riNOINt 
PtKrOPNANCt  TCSTS 

STUOICf  CONPABIN*  CfPCCTIVKNCtt 

or  THBcr-eiNCNSiONAk 

VCBtut  TBe-eiHCNtlONAk 
PBCtCNTATtOHt, 
AO-40*  017 


oivi 


ia 


"•flJil?."""'- 

crrccT  OP  oibcction 

AND  SPCCD  or  INAGC 

NOTION  UPON  TABGCT  OCTCCTION 

BITN  SIDCLOOKlNe  BADAB, 

A0-4el  fVB  Olv.   4 

POTCNTlONCTCas 

HAHUrACTUBING  RCThODS 

PaeoucTiON  cnginccbino 
HCAtuBc  rea  su*"Iniatubc, 

TBANBItTOB  TTPC  POTCNT lONCTCBt . 
Ae«401  **J  Olv.   0 

POTCNTlONCTCBt 

Plastics 

CONDUCTIVC  PkASTICf  IN 
ANAkOB  CONPUT|NO, 

AO-40*  to*  OIV.   to 

POBC*  ANPklPIEBS 
PUkSE  ANPLJPIEBt 

MioM  tpcce  POaca  ahplipicb 

USING  CkECTBON  BlAN 
talTCHCB  P-N  JUNCTIONS, 

AD-4e*  US       Olv.  • 


Poaca  ANPkiPicBt 
TBAN|lBT6aS 

PtOOUCTION  CNGINCCBINC 

HCASuac  ON  100  NB  -*oe 

HC  POBCa  TBANSiSToa, 

*D-4ei  •*!  OIV.   0 

PBOOUCTION  CNGINCEBINa 

HCASuac  ON  100  NB  -*ee 

HC  POBEB  TBANSiSToa 
INSPECTION  AND  BUAklTV 
CONTBOk  PkAN, 

AO-AOS  «*i  DIV.   a 

POBCB  NCTEBS 

NlkklNCTEa  BAVES 

PBEOUENCY  SEkECTIVC  POBCB 

NCTCa  roa  nillinetck 

■AVC*. 

AO-ae*  Oil       OIV.  a 

POBCB  BCACTeat 

bIactob  rcAtiaikiTY  studies 

A  rCASlaikiTT  STUOT  OP 
A  Nl«H.TCHPCaATUaC, 
klOUID  ALUHINUN  CoAlEO, 


rLWiOllCD  BED  NUCLEAB 
POBCB  BCACTOa, 
Ae-40S  410 


OIV, 


Posca  scales 

ITCBATIVC  NCTHODS 

iTCBAfioN  or  Poaca 

SC*IES  IN  TBO  VABIABkCS. 

40-401  «i4  Olv. 

POBEB  SEBICS 

NuNCBICAl  HCTHODS  AND  PBOCC 

PCBTUatATloN  HCTHODS 
INVOLVING  OPANSIONS 
IN  TcBnt  or  A  PABAHCTCB, 

Ao-te*  iti       olv. 


io 


It 


OUBC* 


IS 


'••li!-»«??tiis 


Ea  swPPkics 
ccraoBTATic  gcncnatob 

EktCTBOtTATIC  POBCB 


AO-AOl  4*1 


GCNCBATO". 
OIV.   7 


paEstuac  SUITS 
iiPosuac  SUITS 

i-iOA  ruLk-pacssuac  suit 

OUANtITATIVE  PCaroBNANCC, 

AD-401  701  OIV.    14 

PBCttUaC  VESSELS 

NANUPACTualNG  NETHOOS 
OCSIBN,  PLarOBHANCc, 

rAaailiTliN,  ano  natcbIal 

CONSieCBATIONB    roB    HlaH-PBCtSIIIIC 
VCBSCLS, 

AD-401    4«*  Olv.        i4 

PBOBABlLITT 

dTstbTbution  tncobt 
siHPLC  ecaivATiON  or 

ThC  POISSqN  elSTBlBUTION. 

Ao-40*  Hi  Olv.    If 

PaOBABILlTT 

hazabds 

Bounds  on  densitics 

4M0  HAIABO  BaTCS. 

AD-401  SJB  DIV.    If 

PBOBABILITY 
NUNBcaS 

SONC  TCSTS  or  TMC 
BaNOOHNCBB  or  A  HlkklON 
OISITS. 

A0-4al  BOB  Olv.    It 

HISTOBY  or  BAND'S 
BaNDOH  OieiYt,  SUNNABY, 

AO-AOl  t*i  Olv.    If 

PBOIABIkITT 

sTCNAk-TO-NOISC  a«T|0 

ApPklCATIONS  OP  THE 
KAC-SlEGCar  METHOD 

roa  riNDiNG  output  PaeoABiklTT 
ecNSiTics  roa  acccivcat 

aiTH  SOUABC  LAB  OCTCCTDBS. 

AD-40*  Otl  OIV.   I 

PBOBABlLITT 

STATISTICAL  ANAkTSIS 
A  TAkC  OP  PBOiAOkC 


NI-31 


BcalOHt  (A  STATItTICAL 
ALkCfiORTI. 

Ao-tet    «7*  BlVt 


POL -PRO 


If 


PBOOUCTION  CONTBOk 
TBANslSToai 

PBOOUCTION  CNGINCCBINa 

HCASuac  ON  100  NB  -aoo 

HC  POBCB  TBANSiSToa 
iNfPCCTION  ANO  aUAkITT 
CONTBOk  PLAN, 

AD-4oi  «*i       OIV.  a 

PBaoBANNCat 

PCaiOHMCL  HANAGCnCNT 

A  NOTI  CONCCaHIN*  TNC 

oaaANizATiON  OP  am 

ION  701  INSTAkkATIOM, 

A0-4e*  II*       OIV.  it 

PBOSaANNING  kANOWAOCt 
PUNChCA  CaBOS 

CiTCBNAk  ANO  INTCBNAk 
PBOSBAM  SCTUP  |C|PI  POB 


IBM  NOOCk  II  CPC, 
AD-45*  ii* 


DIV. 


ClTtBNAk  AND  INTCNNAk 

-    T|r  - 


JO 


PBOSBAN  SCTUP  ICiPI  rOB 
ION  HOOCL  II  CPC, 

AO-40*  tit  Olv.   to 

PBOSaANHING  ICDHPUTCNSl 
ANTCNN*  CONriCUBATIONS 

BISITAk  COHPUTCB  OCSIGN 
or  TNC  OIPOkE  PABANCTBIC 

AHPkirica  antcnna, 

AD-40*  171         Olv.   a 

PBOOBANNlNG  ICOHPUTcaSl 
ATHOfPHCae 

COnPUTCB  SOkUTIOM  or 
TBANSICNT  ANO  OUAS l-COU I kl OBI uN 

athosphcbic  ocidnization 

COUATIONS, 

Ad-40«  04*  Olv.   i 

PBosaANHiNG  (CONPUTcasi 

chchothcbapt 

ThBEE-OBGaN  DBue  DISTBlaUTION 
NOOEl  including  TNC 
KIDNCY. 

AO-401  47t  Olv.    14 

PBo«aANNiN«  icoNPUTcasi 
costs 

PACToat  that  ArrccT 
THC  COST  or  conPwTca 

PBOeaAHN|N», 

A0-40S  t07  OIV.   to 

PBOGBANMING  tCONPUTCNSl 
INrOBHATION  BCTBICVAL 

rACT  ceaacLATiDN  At 

A  nCANB  or  TCIT  aCOBBANIZA- 
T|0N  roa  iNrOBNATION  BCTBICVAL. 
AD-401  4*7  OIV.   to 

paocaANHiNG  icoNPUTcast 
opebatIon 

natbix  invebbion  on 

AN  AuTONATiC  CALCUkATOB 
•T  aoa  AND  COlUNN  PABTITIONlMa. 
A0-4e*  ti4  Olv.   JO 

PBOeaAHNlNG  icomputensi 
TCST  NCTHODS 

ComPUTEB  PBOGBANS  POB 
HAYSTACK  fCBVO  TESTING. 

AO-401  7»*  Olv.   a 

PBOOaAMHlNG  (COHPUTCaSi 
UBBAN  PkANNING 

COHPUTCa  MODEL  or  THC 
SPATIAL  0K6aN|ZAT|0N 

or  Human  activities 

BITH|N  A  MCTROPOLITAN 
ABCA, 

AO-401  470  OIV.   t 

PBOPAGANDA 

COMMUNICATION  THCONT 

ststch  appboach  to 
PcasuAtivc  comhunications. 

AO-401  7*1  Olv,   IB 

nctnooology  roa  cOnnunIcations 
bcsEabch, 

40-401  «iJ  DIV.    IB 

PBOPAGANDA 

SOCIAL  eONHUNICATION 

ToTAklTABIAN  COflNUNU  AT  lONt 
AS  A  NCAhS  or  CONTBOk, 

A  Note  on  the  seciOkoaT 

or  PBOPAGANDA, 

Ae-4ot  a»»       Olv.   la 

PBOPAaAMOA 
WSSB 

•eviCT  iha«c  or  thc 
AO-40*  tiT      tiv,  aa 

PBoPCkkANT  GBAINS 
iUBNING  bate 

PoBM   ruNCTioirt   roa 

DUAk  COnPOSITION  INCacHCNTS 
or  PBOPEkkANT  GBAINS, 

AD-401  tiO  01*.    10 

paopELLca  bladcs 

ACaODTNAMlC  LOADING 

TESTS  or  A  HAMILTON 
STANOABO  rOua-BAT  il-INCH-OIAN- 
ETEB  nODCL  PBOPELLEB  CNPlOTIno 
The  u.  S.  navy  A|RaO«NE 
MODEL  TEST  PACIklTT, 

AD-401  7»|  Olv.    I 

paopCLLcat  lAcaiAki 

NOOCk  TtsTS 

TESTS  or  A  MANIkTON 
JTANOaBD  rOUR-BAT  il-INCN-OlAN- 
CTCB.  NODCk  PBOPCkkE*  dtPkOTlHO 


V8T-RAD 


TmC    U.     t,     NAVT    *l*«e*NC 

neock  TCir  racikiTT. 

ptTCMOAcousTie* 

tHncsHOkef    iPHTOOkoaTi 

■  |M*UII*k  iNTCKACTleN. 

*o-^e>  T**       et«,  ,<• 

OPC*«T|ON*  KcsCAoex 

tTtTCn  APPROACH  re 

PC**UASI*C  COnnUMICATlOMl. 

AO>*e«  f»i  oivi  I* 

P«TCH0t.06ICAL    ••■PARI 
POklTICAu    icICNCI 

P*TCHOLe«IC*t  •ARPARC 
RtCONSIBCRCB, 

AD-AOl  «0V  Bl«i    I* 

PiTCMOkeeiCAk  rarparc 

TMCeRT 

SOnC  OttCRVATIONt  ON 
TMC  RObC  SP  RCfCARCM 
IN  POLITICAL  RARPARC, 

A6**01  «7«         OI«i   la 

PSTCHOnCTRICS 

NAVA^  PtRSOMHCk 

■  OOT    SKCi     SKkP    CVAkUATieN, 
AND    nUITART    CP^tCTIVCNCtS, 

Ao**ei  S7a       eiv.  a» 

PSTCMOnCTRICk 

tfATltTtCAb  ANALTtIt 

"Alingn  likILImOOO  solution 
PQR  PAIRIO  COnP'RISONs 
(CAlInCI  »T  THURSTONC's 
CaSC  V,    MAIIMUn  LIKCLIHOeO 

SOLUTION  POR  successive 

INTCrvALS  SCaLINO, 

A0-4a«  17*  DIVt   »* 

PSTcHOnOTOR  TCSTS 

psTCMOPMrsiOLoat 

pactorial  analysis  op 
prccision,  stcaoincss 

AND  CaulLiRRlun  |N  PIhC 
MOTOR  SKILLS, 

A0>40l  T*J  Olv.   i» 

pstcmophtSiOlO^t 

CALVANIC  SKIN  RtSPONSe 

AN  AssCkSncNT  OP  Lie 
DtieCTION  CAPAOlLITT 
IDCClASSIPICO  veRSIONI, 

AO-Aoa  SAO  Otv.   10 

PUIlIC  OPINION 
CONTROL 

Totalitarian  coxhunications 
AS  A  ncans  op  control, 
A  Note  on  the  sociol66t 

OP  PROPAfiANOA, 

AO-401  »7*  Olv,    !• 

PUtLIC  OPINION 
UNlTCD  NATIONS 

THt  L£SStR  CVILI    W 
INTCRVINTION  |N  KORCA, 

AO-403  *0t  Ol*,   11 

PULSe  ANPLIPICRS 

DlODCS  ISeniCONOUCTORl 

mi6m  spcco  poae"  AnPLiPiea 
WSIN&  CLecTRoN  aeAH 

SalTCHCO  P-N  JUNCTIONS, 

A0-4Q<i  IIS        Olv,   a 

PUlSC    COtlPRCkSION 
«AS    OISChAKCCS 

NANoseeoND. PULSC  aacAROoaN 

STUDT  OP  fiASCS  AT 

NicaeaAvc  pacouCNcies. 

A0-40S  aia       BiVi  *s 

PULSCJCT  CNSINCs 

rcsearch  pro<,ran  aon  i  n  |  strat  |  on 
sunhart  report  on  invcsti«ation 

OP  niNIATURC  VALVCLCSS 
PULSC  JCTS, 

AO-40*  o<a  Olv,   17 

PUNPS 

LiaucPice  fcAscs 

InVCSTI&aTION,  0CSI6H, 
AND  TCST  op  CxPCRINCNTAL 

Liauio  MToaefiCN  punps, 

AD<-4oi  iia  eiv,      i< 

punchco  cards 

PROORAnniNA  itOHPuTcati 

CiTCRNAL  And  INTCRNAl 
PROCRAN  SETUP  ICIPI  Poa 
lan  nooCL  II  CPC, 

A0-40«  tdn  DIV,   10 

e<TCRNAL  AND  INTCRNAL 

PROSRAn  SETUP  iciPi  Poa 

lan  "ODCL  II  CPC, 

AD-aOR  lis  DIV.   JO 

pvaoLTSis 

NiTaoccN  eenPouNDS 

CONSTANT  prcssurc  DOCONPOSIT ion 
OP  Niraeys  oaidc,  hio  * 
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AIR  nllTuRCS  AT  ||,l 
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•ualitt  control 
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sanplin6  inspection  plans 
por  continuous  paoduction, 
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•UALITT  COnTNOl 
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•UANTUn  nCCMANICS 

HToaoaCH 

acttTZCL.  xaANcas.  •aiLkOui* 

APPaoilNATIoN  THaOUOH 
THC  TURNINI,  POINT, 

AD-401  JOJ  DIV,   IS 

•UANTUn  nCCMANICS 

nathcnatical  neocL* 

nCASUaCNCNT  OP  A  aUANTUn 

CNSCnaLt  aT  a  classical 

ApPAaATUS, 

AD-aO)  T|«  DIV,   IS 

•WANTUN  STATISTIC* 
SOSOnS 

STATISTICAL  DCSCaiPTIONS 

0'  'ace  aesaa  piclbs, 

A»>40S  4|«  DIV,   <• 
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PCmOLCUN    lltriNCPT    OPINATIONt 
SCMtOULlNC.         CHAPTCP 

III.  A    CNuBC    OIL     ALLOCATION 

Pii0B(,cn, 

AO-401  Jul  Blv,   <4 

PtTROLCUn  »Cr|NC*T  0PC*AT|0N( 
SCHEOULINC.   CHAPTK* 
V.  A  OAtOLlNE  •LChOINO 
P*OBlC". 

AO-401  J02  DtV.   «4 

pltrolcwn   mrittcar   opehation* 
SCHCDulINC.       cmaptCn 

IV.  A  NAPHTHA  MCroRHINe 
PPOOLEN. 

*0-i01  10<l  OIV.   <4 

PETNOLEun  IICriNE*T  OPCPAT|ON* 

SchCOULING.   CHAP.  Vl, 

CNACKiNC,   MrCTCLlNfi, 

AND    BLENOlNfi    .AN     INTCGIIATCO 

(teriNCHT    PNOltLEn, 

AD-»0«  JO*  OIV.   24 

pctmoleuh  NCPINCNt  openations 

schCoulins,   chap,  I. 

introouction. 

AO-40*  J|«  elv,   44 

PCTROlCUH  atr|NE*T  opcnations 
SCHtOuLINO,   CHAP,  VII. 
The  CCONOHitT  AHO 
the  OPERATIONS  SCHEDULER. 

A0-4eR  J|*  DIV.   14 

SCIENTiriC  RESEARCH 
REPORTS 

OUARTCRLV  PROGRESS  REPORT 
NO.  74.   RADIO  PhtSICs. 
PiASHA  otnahics.  amo 
COnnuNICATiON  SCIENCES 

AND  ENGINCERlNe  . 

*o-4ej  070       etv.  jo 

SCIENTiriC  SATELLITES 
PATLOAO 

INVESTI6ATI0N  or  THC 
CHARGED  PARTICLE  PLUX 
IN  THE  NEAR.fcARTH  HAGNt TOSPHt RE 
PRO"  A  P-ll  SUS-SATELLITE. 

AD-40I  7*0  DIV.   t 

SEACOAST 
sTORnS 

ASH  REDNESOAT  EAST 
COAST  STORn,  HARCH 
*-•>  1*44.   A  HINDCAST 

or  Events,  causes. 

AND    ErrECTS. 

AD-4ej    ••lO  DIV.        i 

SEALS  iSTOPPKRSI 

lTouid  hetals 

otnahIc  shapt  seals 

IN  SPACE, 

AD-4ej  4SS  OIV, 


■EniCONOUCTOR  DEVICES 

cenPuTcR  LOalc 

Physical  phcnonena  por  logical 

ruHCTIONS. 

AO-40*  e«4  >         DIV.   it 

•EniCONOUCTOR  DEVICE* 

Electronic  sritcnes 

•■lateral  triddc  s«|tch, 

A0-40I  S40  DIV,   • 

•CnlCONOWCTOR  OCVlCCS 

iAaSc  INTCNSirlCRS  lELECTROHIcSt 

APPLICATION  OP  lICHT 
AND  IHASE  iNTENSirlCATION. 

Ae-40>  S44  DIV.   tS 

•ENICONOUCTOR  DEVICES 
LASERS 

IMJCCTION  LASER  STUDV, 

A0-40J  4S|  DIV,   <S 

LASER  DEVICES  EIPLORATORT 
INVESTIGATION, 

AD-40*  OJt  OIV,   It 

•EniCONOUCTOR  DEVICES 
NANUPaCTuRING  HEThODS 

PRODUCTION  ENGINEERING 
MEASURE,   HIGH  SPEED 
SEnlCONDuCTOR  Sa|TCH  (TOO 
TERH|NAL|  HIGH  SPEED 
SEnlcONBuCTOR  SRITCH  (GATE), 
aO-401  440  OIV,   0 


•EnlCONDWCTOM  DEVICE* 
HASErs 

INVESTIGATION  OP  HULTIPlI 
SPIN  PLlP  PROCESSES 
TO  PRODUCE   TRANSITIONS 
AND  INVERSIONS  AT  ARBITRART 
PREOuCNClrS. 

A0-40J  Hi  OIV.   is 

•EniCONOUCTOR  DEVICES 

preparation 

sehiconductor  device 

CONCEPTSI   OEPCCT  ChEn|STRVI 

DirrusiON  or  inPuRiTiEsi 
hal06en  transport  crystal 
grorthi  luhinescence. 

AD-AOJ  7aj  DIV.   IS 

•EniCONOUCTOR  DEVICE^ 
SILICON 

Integrated  silicon  dcvicc 

TECHNOkOGr.   vOLunE  III, 
PHOTOeNGRAVlNfi, 

A0-4eJ  7|S  OIV,   t« 

SILICON  DEVICE  DIPPUSION 
TECHNOLOGY, 

AO-40J  714  DIV,   <S 

•EnlCONoyCTORS 

ACOUSTIC  PROPERTIES 

ACOUSTIC  AHPLir ICATION 
AND  ELECTRON  noSlLiTT 
IN  LITHIUn  AND  SOOlUn 
DOPED  CADniyn  SULrlDE, 

AD-40J  ill  DIV,   It 

•EnlCONDUCTOHS 

rcRRocCNEs 

HEASURCnCNTS  or  TRUE 

Dark  CONDUCTIVITIES  In 

rERRoCENE  CRtSTA^s, 

AD-40J  (IS  DIV,   It 

SEnlCONDUCTORS 

riELO  cnisstoN 

surpaCc  states  on  HIGH-RESIS- 
TIVITT  GALLlun  ARSENIDE. 

AO-401  7}|  Olv.   ■ 

suRPAcc  ruLO  crrEcT 
Transistors  ttsEo  on 

HIGH.RESlSTIv ITT  OALLlUn 
ARSENIDE, 

AO-401  7S2  DIV.   • 

Intcorateo  sandpass  AnPLlriCRs 
■asEd  on  h|6h. resistance 

«ALL|un  ARSENIDE  TRANSISTORS, 
AD-40J  71J  Olv.   • 

•EniCONDUCTORS 

PIEZOELECTRIC  CRYSTALS 

nicRORAVE  INTERACTIONS 
IN  SCnICONDUCTORSI  OISTRISUTEd 
S|N6lE  CRYSTAL  STRUCTuRCSI 

solid  state  ultrasonic 
anplipIcrs  and  Transducers. 

AD-4ei  m  DIV.   • 

•EnlCONOUCTONS 

TRANSPORT  PROPERTIES 

SCniCONOuCTING  COhPOUNOS 
R|TH  APPLICATIONS  TO  THERHOElECTR t C- 

AD-404  04*  DIV.   It 
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SEISnOLOGY 
LISYA 

LlSYAH  CARTHOuAKE  OP 


SEauCNCES 

happinc  itransporhationsi 

■rourEr  ttpe  space 
To  replace  The  conventional 
Physical  continuuh  bhen 

PARTICLES  arc  regarded 
AS  DISTINCTION  SYSTCHS. 

AD-40<I    0<)<  Olv.        IS 

seouences 

hathChatical  prediction 

RIDE-SENSE  HARKOrr  SEOUENCES 
AND  RECURSIVE  riLTERINfi. 

AD-4DR  Oil  olv.    IS 

SEOyENTtAL  ANAkTSIS 
DECISION  THEORT 

■AYES  AND  nINInAI  SOLUTIONS 

or  seoucntia^  decision  PRoaLcns. 

AD-AOl  aOR  D>V.    If 

•ayes  hooel  in  scouential 


0CSI6N. 

AO-40*  1*»  DIV,   If 

The  inpluence  or  environental 

NON-STaTIsNARI TY  |N 

A  SEOuENTIAL  DEC | S I ON.HAR IN« 

CiPERInCNT. 

AD-40*  1*4  DtV,   «a 


•eouCntial  analysis 

NATNENATICAL  HOOElS 

seouential  desT«n  or 


EiPERiNENTs  POR  Non-linear 

noDELS. 

AO-40*  !••  Olv,   JO 

SERIES 

THCOREnS 

Expectations,  positive 
transrorhations  and  tauserian 
thcorens, 

AD-461  aa«        Olv,   is 

•ERvOHEChANISNS 

ANTENNA  COnPONENTS 

COnPUTER  PROORaNS  POR 
HAYSTACK  StRyO  YESTINC, 

AO-401  7*<l  DIV.   • 

SERVOHCCHANlSnS 

transducers 

optistni  photoelectric 

•mAPT. POSITION  TRANSDUCER. 

AD-4e«  I**  DIV.   Jo 

SET  THEORY 

COnnuNICATiON  THEORY 

CONSTRAINT  ANALYSIS  OP 
nANY.0l>lE><SI0NAL  RELATIONS. 

AO-40*  0*4  Olv.    If 

»ET  THEORY 
MunSERS 

CONCERNING  COnPOUNe  RANDOnilATlDN 
IN  THE  aiNARY  STSTEH, 

Ao-40J  7fa  DIV.    t* 

SHEETS 

tantaluh  alloys 

Pilot  production  and  evaluation 
•p  Tantalum  alloy  shCet. 

AO-40*  I7J  DIV,    |7 

SHEETS 

TENSILE  PROPCRTIC* 

Evaluation  op  Rn*p  tunc*tcn 

•HCCT, 

AD-401  1*4  DIV,    |7 

SINGLE  EDGE  CRACKS 
IN  RECTANfiULAR  TENSILC 
*MEET, 

AO-401  ass  OIV.   4S 

SHELTER* 
•JPETY 

COLLECTIVE  PROTECTION 
rOR  CONSAT  rIELD  STRUCTURES, 
AD-401  441  DIV.   I 

SHIELDINt 

CrPEtTIVENKSS 

•anna  RADIATION  OOSC 

Rate  DiSTRiauTiON  in 

A  COnPARTHCNTED  STCEl 
STRUCTURE. 

AD-40*  l«4  OIV.    11 

•H|p  Structural  components 

STAaiLIZATION  SYSYCnS 
USE  or  JET-PLAPPED 
hyDRoPOILs  as  ship 
anTIpItching  riNs. 

AD-40*  oil  DIV,   *| 

shock  raves 

Numerical  analtsis 

huherical  solution  or 
A  spherical  mlast  rave, 

Ae-40«  401  DIV.   « 

SHOCK  |AVES 

SUPERSONIC  PLOa 

Calculations  op  supersonic 

— TARED  Cones 

NOD  or  integral 

Olv.   * 


Plor  past  tared  Cones 

•Y  The  hetho    -    

■CLATIONS, 

Ae-40J  «4( 


shock  raves 
Theory 

HAeNETOHYDROBYNAnlC  CHARACTCRlSTICI 
AHO  •HOCK  RAVES. 

AD-401  «*l  DIV.   It 

SHOCK  iPATHOLOGYI 
HEnORRHAGE 

PHTSIOLOGT  OP  PROLONGED 
OLlCEHIC  htpotension, 

AD-401  4<ia  Olv.    14 

SHROUD  RINGS 

AEROOYNAnIC  CHARACTERISTICS 

hcThOO  rON  CALCULATION 
or  SLIPSTRCAn  CONTRACTION 
or  A  SHROUDED  IMPULSE 
DISC  R|TH  APPLICATION 
To  OTHER  AXISYnn^TRIC 
POTENTIAL  PLOa  PROaLEnS, 

AD-40*  147  DIV,   « 

•HRoUOCe  PROPELLERS 
THEORY 

HEThOD  POr  CALCULATION 

OP  Slipstream  contraction 

or  A  SHROUDED  |nPULSC 
DISC  aiTH  APPLICATION 
TO  OTHER  AXISTHHETRie 
POTENTIAL  PLOR  PROOLEhs, 

AO-404  147  DIV.   * 

SIGNALS 

COnnuNICATiON  THEORY 

L|n|T|NG  PORHS  AND  NON-GAUSSlAN 


M-M 


ITATllTICa'  IN  •l«M«k  PROCC^^IM* 


THCORT 

AO-*«S  TIO 


•  1*1 


OPTI 


ION 


•l«NAL^ 

— TTniiATic 

ON  THt  oPTiNun  ec^iSN 


Olv. 


*ULT|P*TN    •l«N*L^. 
AD»40I    ffl 


•  ISNAL.TO-NOMC    RATIO 


applications  op  the 
iac>|U«crt  mctmod 
POR  Finding  output  prooasilitt 

densities  roR  RECEIVERS 
•|TM  square  LAR  DETECTORS, 

AD-ao*  oaj       Blv,  • 

•isnal.to-noisc  ratio 
•TAfisTicAL  Analysis 
bctcction  or  a  bine 

•«»E  IN  6AUCSIAN  NBI«E, 

AO-40*  IJI  ilv,   • 

•i«nal-to.no|S(  ratio 

VlBCo  •ISnAlI 

Translation  or  ru*s|an 

•C**ARCH|   noise  innUNITY 
or  TELEVISION  SYSTEN* 
RANBO- -  --  -■- 


M  NOISE  |N  TELEVISION, 
AD-401  fSO  DIV>   f 


•ILANCS 

CHEMICAL  aONBS 

iNrRAREB  STU6T  BP  THC 

ErrECT  Br  solvent  on 
The  si-h  stretchin« 
vibration, 

AO-ABS  470  Blv,   4 

•  Uanes 
PLueicsecNCE 

LUMINESCENT  PROPERTIES 
BP  MtlEO  PHENYL-AND 
BIPHtNYL  SILANtS, 

AB-40J  4lf  Blv,   • 

SILICON 

ThPURITIE* 

SILICON  OeVICC  BIPPUSION 
TECMnOLOOY, 

40-401  7|4  DIV.   IS 


ON 


•ILICON  COATINGS 

vamAoiuh  alloys 

hish.tenpIrayure  OxIDATI 
PROTECTIVE  COATINSS  POR 
VANADIun-BASC  ALLOTS. 

AD-401  774  Olv.    I* 

•ilicon  cohpounos 

phthaloctanincs 

StNThESIS,  PURiriCATION, 
AND  HYDROLYSIS  Or    0 i CHLORO I PhTHALB- 
CyANInOISILICON. 

AD-40*  lia  DIV,   * 

SILVER  ALLOYS 

PHYSICAL  PROPERTIES 

MECHANICAL  PROPERTIES 
AND  ELECTRICAL  RESISTIVITY 

DP  The  hexagonal  ag-Al 
intErmetallic  phase, 

AD-4D1  ttl  Olv.    IT 

SINBLE  CRYSTALS 


NOLE  CRYSTALS 
PRACTURE  <mCcmanicsi 


Crack  initiation  in 

METALLIC  MATERIALSI 
LITHIUM  PLUORIBE  CRYSYALS 
AND  AISI  lot  STAINLESS 
»TEEl, 

AD-4el  70*  Olv,    IT 

skt  brightness 
Experimental  oata 

H|CM  ALTITUDE  daytime 
Sky  ■AC><e*OuNO  RaoIATION 
MEASUREMENT  PROGRAM, 

PART  I.   SKY  LUMINANCE, 
POLARISATION,  AND  ALBEDO 
DATA  PROM  RESEARCH 
VEHICLE  NO.  1. 

AO-40*  Oil  Olv.   • 

"ICH  ALTITUDE  DAYTIME 
BACKGROUND  RADIATION 
uREHCNT  PROGRAM, 
Til  '  --  -- 
ANCI 


SKY 

MEAS 

PA* 

RAOl 

VEHl 


II.  SKT  SPECTRAL 
^  -CC  PROM  RESEARCH 
CLE  NO.  1, 
AB-40*  044  Blv.   < 


•tJF? 


ERVOU*  •YSTEM 

ncurophtsidlogical  inhibitbry 
*ystehs  Active  ourinS 


SLEEP, 

A6-401  7J7 


Blv, 


I* 


SLOT  Antennas 

ANTENNA  RADIATION  PATTERNS 
STUDY  AND  INVEST IOAT ION 
or   A  UHP.VMr  ANTENNA, 

aO-401  7<l4  DIV,   B 

SLOT  Antennas 
isotropish 

rectangular  cavity  slot 
antenna  rith  homogeneous 
isotropic  loading, 

Ae-40J  447  Blv,   a 

SOCIAL  COnnuNICATiON 
SOCtOLOOY 

S0CIOLO6ICAL  ASPECTS 
DP  THE  INPORMaTION 
PROCESS. 

AO-40*  44*  Blv.   Jl 

SOCIAL  COMMUNICATION 
RORD  ASSOCIATION 

An  ANALYSIS  or  THE 


nETHoo  OP  TRIAD*  |N 

lAiCH  ON  THC  NCASURCMCNT 


KC^Ei 

OP  ncANIN«« 

AB>*0>  OR* 

■BCIAL  BCICNCCS 

raR'  — 


AM 

■A*  ANB  PCACC, 
AB-40*  it* 


Blv. 


PIV. 


<a 


Ji 


•Oi 


•• 


HODElINO  or  SOLID  roCkct 
PROPCLLANTS, 


AD-40*  i|« 


Blv.   IB 


••Lt>  •OLUTIONO 

CABHIUH  COHPOUNOS 

HOMOOENEITY  or  CADMIUM 
SELENlDE-CAOnlun  SULPIDE 
SOLID  SOLUTIONS  BY  X-RAY 
PLUOrESCENCC, 

AD-401  40«  DIV,   i* 

•OLID  SOLUTIONS 
THERhOCHChISTRY 

Some  aspects  or  heterdoeneous 

EOUIlIBRIAI  EeulLIBRlA 

acTRCEN  hetal  solutions 
AND  Oxide  solutions 
|n  atmospheres  op  knorn 
partial  pressure  op 
bxtSen. 

AD-4D1  fSS  DIV,    IT 

•onar  receivers 
Acoustic  impedance 

comparison  or  SEVERAL 

methods  or  calculating 
piston  velocities  op 
an  array  in  reception, 

AO-401  («0  DIV.   4 

sonic  BOON 
PROPAGATION 

•ONIC-ROOM  RAVES  In  strong 
•INBs, 

AB-401  S7*  Blv,   It 

SOUND 

ClECTROMAONETIC  BAVt  RCPLECTIoNB 

BirrRAcTiON  or  light 
BY  Sound, 

AD-401  7tt  DIV,   is 


•Bund 

propasation 

Theoretical  study  op 

THE  PROPASATION  OP 

Inprasonic  raves  in  the 
Atmosphere,   extension 

OP  The  HETHOD  0^ 

normal  modes  to  rave 
propaOation  in  an  almost- 

STRATIPIEO  HEDlUn, 

AD-40J  aiT  DIV,   is 

souno  transmission 
pluid  plor 

Transmission  op  sound 
in  a  moving  pluid, 

AO-40*  141  Blv,   i* 

•BUNDING  ROCKETS 
NETEoROLOeT 

A  PRELIMINARY  EVALUATION 

OP  YmE  cricketsonde 
ROCKET  System, 

AD-401  Sfi  Olv,   4 

SOUNDING  ROCKETS 

PROBtS  (CLECTROHAGNEYici 
METHODS  roR  OBTAINING 
ELECTRON  DENSITY  PROPlLES 
rpOM  CAPACITlyE  IONOSPHERIC 
ROCKET  PRoBEi, 

AD-401  44*  Olv,   4 

•PACE  CHARGES 

NONLINEAR  SYSTEMS 

*MALL-S|EnAL  NONLINEAR 
KLT*TRON  RAVE*, 

AD-401  *7J  DIV,   a 

•PACE  CREBS 

NANnEo  spacecrapt 

lNVCSTI«AT|ON  or  ACROSPAC-C 

vehiclc  crer  station 

CRITERIA, 

AB-40*    70*  Blv.        II 


■G-8PB 


KilSTANCC     (ELECTRICAL! 
RESISTIVITY    or    (BklB 
ANB    LIBUID    SODIUM, 

AB>4B4  I7B  BIV, 

••LAN  RABIATION 
COOniC  RAvi 

nclation^hip  BET«EEN 
ABSOLUTE  SBLAR  COSMIC 
RAT  INTENSITT  AND  RIOnCTCR 
ABBORPTION. 

AB-40*  |*T  SIV.   a 

•OLIO  ROCKCT  PROPCLLANTS 
ntCHANICAL  PROPERTIES 

ExPERInCNTAL  BETERn |HAT ION 
OP  HECHANICAL  RESPON*C 
OP  SOLID  ROCKET  PROPEllANT 
UNOC*  HIGH  STRAIN  RATE 
AND  lOR  TCHPERATUrE, 

AO-401  *7|  BIV.    10 

Solid  pnopellant  mechanical 
properties:  strain  rate 
investigations  R|TH  nh*clo*/al- 

PlLLEO  POLTBUTAOIENE  AND  POLYURETHANE , 
AO-40*  |0«  Blv.    10 

•OLIO  ROCKET  PROPCLLANTS 
MODELS  (SIMULATIONS) 

RnCOLOalCAL  BEMAVIOR 
OP  A  riLLEO  ELASTOMERI 


SPACE  CKEtS 

•UOVIVAL 

lNVC^TI«ATION  OP  LOCATISH 
AND  RETRIEVAL  CRITERIA 
POR  RE-ENTRY  CRCa  ESCAPE 
•T^TCn^, 

AD-los    TSf  BIV,       II 

Cf'ACC    CNVIRONMCNTAL    CONBITIONO 
•      PhTSTc^ 

intcrplanktart  meoiur 

PHTOie^  ANB  COMET  TAILB, 

A0-40S  7B0  Olv.   < 

SPACE  nCBICINE 
ASTRONAUTS 

X-iSA  PULL-PNE«>URE  *U I T 
•UANTlTATlVE  PERPORMAncE. 

AD-401  Tol  Blv.    14 

PINSER  OExTCRITT  OP 
THC  PRCSSURE-*UITEB 


•UBJECT, 

AD-iol  70* 


Blv. 


14 


SPACE  NAVIGATION 

PEAtlBILITT  STUeiES 

UNCERTAINTT  iN  THE 
ESTIMATE  or  POSITION 
AND  VELOCITY  ALONG 
A  LUNAR  TRAJECTORY  USINa 
INDIVIDUAL  EARTH. HOON 
ANGULAR  MEASUREMENTS  IN 
A  RECURSIVE  NAVIGATION 
TmEORT, 

A0-4BS  «*4  BIV.    I* 

SPACE  PROPULSION 
SEALS  ISTOPPERSI 

DYNAMIC  SHAPT  seals 

IN  Space, 

AD-40S  4«*  Olv.   47 

•PACE  surveillance  SYSTEMS 
CONTINUOUS  RAVE  RAD** 

BROADBAND  LINEAR  ARRAY 
POR  SPACE  SURVEILLANCE 
SYSTEMS. 

AD-4eS  74*  OIV.   * 

SPACE  SyRVEILLANCE  STSTEMS 
SCANNING 

OPTIMAL  LINEAR  ESTIMATION 
POR  A  MORWON  SCANNER 
USED  PO*  APPROXIMATING 
THE  PITCH  ATTITUDE 
•P  An  ORBITING  SPACECRAPT. 

Ad-40*  IBO  DIV.   • 

spacecrapt 

plIoht  Control  ststems 

X-40  rLlOHT  CONTROL  arSTCK 

development. 

AD-401  to*  Blv.    I 

SPACECRAPT 

PUMPS 

INVESTIOATION,  DESIGN, 

AND  TEST  OP  Experimental 
liouId  MTDRo<iCN  Pumps, 

AO-401  J*a  Blv,    II 

SPACEPlIGHT 

mannEd 

status  op  engineering 
techniques  in  relation 
TO  muban  travel  at 

UPPER  ALTITUDES. 

AD-401  »**  Blv.    li 

SPECIAL  PUNCTIONS 
ITERATIVE  METHODS 

*N  ITERATIVE  METHOD  OP  COMPUTIN* 
THE  O-PUNCTION, 

AO-40*  00*  DIV,    IS 

SPECIAL  PUNCTIONS 
STATISTICAL  TESTS 

PoaC*  ruNCTlON  or  a 

SIGN  TEST  FOHMEO  BY 
USING  SUBSAHPLCS, 

AD-40*  OS*  OIV,    IS 

SPECIAL  FUNCTIONS  I HATHEHAT ICAL I 
INTEGRAL  EaUATIONS 

SOLUTIONS  or  INTEGRAL 

eouations  Related  to 
the  bessel  and  hathieu 

rUNCTIONS, 

AD-401    *»t  DIV.         If 

SPECIAL    PUNCTIONS     I  MAiTHEMAT  I  CAl  ) 

numerical  analtsis 

On  approximate  expressions 
POR  THE  Exponential 

INTEGRAL  AND  THE  ERROR 
PUNCTION, 

Ad-401  a»a       oiv.   is 

SPECIAL  PURPOSE  COMPUTERS 
DATA  PROCESSING  SYSTEMS 

JDSSI   A  DESIGNER'S  VIE* 

OP  An  expenimental 

ON-LINE  COMPUTING  SYSTEM. 

AD-401  *74  DIV.   30 

spcctRophotomcters 
Calibration 

ABNORMAL  characteristics 
OP  INTCRPEHENCE  riLTERS. 

AD-40J  444  DIV.   JO 

SPECTROSCOPY 
HIGH  AlTIYUDC 

high  altitude  daytime 
sk«  background  radiation 
measurement  pr06ram. 

part  i,   kkt  luminance, 
Polarization,  ano  albedo 
data  from  research 
vehicle  no,  i, 

AD-40*  OJI  Olv.   4 

HIGH  ALTITUDE  DAYTIME 
•KY  BACKGROUND  RADIATION 


m-» 


SPE  -  STO 


ncOuRCnciiT   PiieO**n. 
•toiANce  men  aKfiARCM 

VCHlCkC    NOt     I. 

AO'tOn   0ji  oi««      « 

ecTcKiiNiTioN  or  thc 
TcnP(*«Tu*t  PMorikC  or 

*N  OrriCAkk*  TMICk  CTklNOaiCAbkT 
STMnCTKie  t»«»«»TO«T 

PL**"*! 

*e»*«i  *•«       eivi  as 

SPCCT*wn    *N*kTtC*S 
INtTauNKNTATION 

r*ll     IMrilAllce    SrCCTMUN 
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VEHICLE  NO.  I, 
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OPTICAL  PPOPCPTIKt 
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STEkkAP  NaTTEP, 

Ae-*o«  It*       Oiv,  * 

ST«ps 
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THERHAL  AND  EkECTPICAk 
CONDUCTIVITY  or  C00klN« 
STELLAR  PLAtnA  EnlTTIN« 
NEUTRINOS, 

AO-AOJ  ■*•  OIV,   i 

STATISTICAL  ANALTSIS 
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PRODUCTS  ANO  euOTICNTf 
or  RANDOn  VARlASkES 
AND  TMEI"  APPklCATIONf , 

Ae-40J  APT  OIV,    IS 

STATISTICAL  ANALTSIS 
NATHCNATICAL  nODEkS 

■atEsian  lstihation  or 

nUkT|VAP|ATE  RCOReSStON, 

Ae>Po<i  apo  9iv,      IS 

statistical  ANALTSIS 
PPOtABIklTT 

kAR6E  SAMPLE  TEST* 
ANO  CONriOENCE  INTCRVAkS 
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AD>*e3  •«■  DIV,    IS 

STATISTICAL  ANALTSIS 
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PaXIHUH  LiKEklMOOO  SOkUTION 
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STATISTICAL  rUNCTIONS 
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STATISTICAL  TESTS 

NUHBCBS 

A  L*<*<C  SANPkC  TEST 
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IS 


STATISTICAL  TESTS 
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intervals  re*  thc  mean, 

Ae>*es  SRo      Olv.  is 
asthptotic  crrtciENCT 

or  CERTAIN  HOMPARAMCTRle 
Tee«SAMPkE  TCSTS, 

Ao-BOP  e?s       Olv.  IS 

STATISTICAL  TCSTS 

SPECIAL  Functions 
'esEB  rwNCTioN  er  • 

SISN  TCST  rORHCO  BT 
USlN«  SUBSAMPkCS, 

AO-*e«  est       Olv.  IS 

•iNrORMATION'  LOST  ST 
USI"e  T.TCST  SHCN 
TMC  POPULATION  VARIAMcC 
IS  KNOBN, 

AO-BOP  0*0  OIV.    IS 


•  TA 

S 
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T*T|sflCAk  ANALTSIS 
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lcvCl  TCSTS  ro*  tmc 
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eiv. 


STATISTICAL  TCSTS 

BTATibtICaL  elSTRIBUTIOHS 

karsc  sample  t«stat|stic 
■hich  is  insensitive 

TO  NoN-RaNOOmNCSS. 

AO-AOl    B<tA  eiVt        IS 

STATISTICAL  TESTS 

STATIBTICAL  ruNCTlONB 

On  the  pore*  ruNcTien 
er  TcsTS  or  percentasc 

points  Based  on  the 
MON-CEnTRAL  t-statistic, 

AB-AOS  BJI  eiv.    IS 

STECk 

EkECTROnASNCTIC  PROPERTIES 

E(PER|HENTAk  EkECTROMAtNETIC 
TEST  MCTHOOS  rOR  THC 
NONDESTRUCTIVE  EVALUATION 

or  carsurizeo  steel 
^artb, 

Ae-sei  t>*  OIV.  a* 

STCCk 

rAlLUKE  imechanicsi 

•andoh  rATieuE  rAiLURE 

or  A  nULTtPkt  kOAO 

Path  redundant  structure, 
alpcaapt  structural 

MATERIALS  7e7S-T*  AND 

aea«-Tt  aluhinuh  ano 

SAE    «J<tO    STEEL    BC*E    used, 

AD-AOP  laS  OIV.    IT 

STCCk 

IMPACT  Shock 

DtNAMIC  STPESS'STRAItt 
RrkATION  or  METAL  AS 

oItermincd  rRon  impact 
Tests  rith  a  hard 

BAkk, 

AD-BOS  «a«  OIV.    I* 

STEEk 
plkOS 

P*ePERT|CS  or  REkOCe 

|BNI-7C0-Sn0  PLATE. 
■ELDlNC  TECmnIOUES, 

asinq  response,    rpACTuiic 

TOUOhhESS,  mctAllurot, 

And  delated  rAiLUPr  suscEPTieik- 

ITT. 

AO-BO*  Ott  OIV.    IT 

STEREOSCOPIC  DISPLAT  STSTEMS 

ErrEcTivtNcsk 

STUDIES  COnrARINS  CrrECTIVENCSS 

or  threc-oihensIonal 

VENSUS  Tae-D|HENS|OMAk 
PRESENTATIONS, 

AD-AOX  017        eiv.   a* 


STirrENCe  ctlinocrs 

BuCKklNS  inCCHANlcSl 

OtNAMIC  iuCKklNB  or 

Imperfect  I ON-sENsi T I VE 

STRUCTURES. 

AO-BOI  ATI  OIV. 


IS 


BTtrrCNCO  CTklNOERS 
EkASTICITT 

COMPARISONS  or  EkASTICITT 
ANO  SHEkk  TMCORT  SOkUTIONS. 

Ao-Aos  ess       Olv.  »§ 

STirrENEO  CTklNOERS 
PRESSURE 

TRANSIENT  RESPONSE  OP 
A  PERIODtCAkkT  SUPPORTED 
CTklNDRICAk  SHEkk  IRNCRSEB 
IN  A  rkUID  MEDIUM, 

AO-AOS  B*a  OIV.  »t 

STOCHASTIC  PROCESSES 
CONTROL 

SATESIAN  APPROACH  TO 

problems  in  stochastic 
Estimation  and  control, 

Ao-Aop  004       eiv.  is 

STOCHASTIC  PROCESSES 

ruNCTIONS 

statistical  r*OBkCHS 

CSNMCCTEe  elTH  STOCHAfTIc 
PROCCSSCS, 

AO-BOl  BBT  OIV.    IS 

•TecNASTie  PROCCSSCS 
kCARNlNa 

STOCHASTIC  LEARNINS  TmCORt. 
AO-BOP  140  01 V.    IS 
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NATMImATICAL 
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Sent  RATHCHATICAk  Hoecks 

res  ss*N<Hi««  PROCCSSCS, 

AS-Bos  see      eiv.  is 

STBCMASTIC  PROCCSSCS 
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STOCMASTlC  IHONTE  CASkOI 

attCnwation  analysis, 
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STOCNASTIC  PROCCSSCS 
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NuNCRICAk  AHAk 


riRST  PASSZSC  PROBkCn 
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paeccss, 


raa  A  COhTinuows  n**Kifr 
ss, 
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IS 


BTOfHASTie  paoccsscs 

rtaTiAk  oirrlaCNTlAk  couatiohs 

'ABTiAL  oirrcacNTiAk 
cewATiONs  rea  dcnsitics 

er  RANOOH  PROCESSES. 

AO-40*  DOS  SI*.    IS 

STOeMAfTIC  PROCCSSCS 

TlANtreaMATioNS 

TMCORT  or  Asc>ecrcNeCHT 

STOCHASTIC  SaANCHIHS 

paoccsscs, 

Ae>*oi  SOS      eiv.  is 


stobasc  sattcrics 
aCkalinc  cIlls 

TiSTlNS  AND  CVAkUATIOH 

er  primart  alkalInS 

CCLkS  AND  BATTCRICS. 

*o-4ej  sBi       eiv, 
sToans 

SCACOAST 

ASH  aCONCSOAT  CAST 

COAST  STORM,  HAR{H 

»z»i    l«*a.  A  hinocaSt 


!:•*  1***.    A  HlNO< 

or  CvCNTs,  cAuscs, 
ANO  crrccts, 
ad-aOi  i«e 


STRAIN  inCCMANICSl 
AliCRArT 

A  ncthod  roa  dctcbhininb 
THC  crrccTs  or  clcvatco 

TCMPcaATwpE  ON  STRUCTURAL 
eCSISN  ANO  BEI6NT, 

Ae-40R  SOT  Olv.    I 

STRAIN  INCCHANICSI 

T|HC-ecPCNecNT  stress-strain 

eiSTRlBuTIOHS, 

Ao-Bos  »a*       eiv.  it 

STRilN  INCCHANICSI 

ncCNanICal  aAvis 

CONSTANT  STRAIN  aAVCS 

In  sTaiNss, 

Ae-Bo*  I4N      eiv.  as 

STNaTCSIC  A|*  cohmamo 

cBmHANP  *  CONTaOL  STSTCHS 
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0  MAN-HACHINC  INTCprACC 


ANO  „ 
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stratcsic  air  cohnano 
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ANO  INTCSBATION  TCSTINS 
or  ThC  OISITaL  DATA 

TaANsrca  ststcm  susscaisca 

A  |AN/rTe-Jl  RITH  THC 

rcnote  communications 

CCNTaAL  lAN/rTO-Rl  ANO 

THC  CLECTaoNie  Oata 
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STaATOSPHEac 
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Tinc-efrcNOCNT  sTacss-sTBAiH 
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STaUCTuBAL  PARTS 
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It 


A  nctmoo  rea  ocTcaNiN|N« 
THC  crrccTs  or  clcvatco 

TCNPcSATuaC  ON'STauCTuRAk 


•CSIBN  A«e  aCIBNT, 

*e-Be«  SOT 
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ST-HjTua.k  PA.TS 
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"'FkCcTlOli, 

Ae-Bos  all 
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STaUCTuRAL  PABTS 
CkASllCITT 

TNlRHAk  STacsscs  IN 
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*e-4o<i  07a 

STBUCTuaAk  PABTS 
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eiv. 
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iOThS  INCCHANICSI 
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raUCTUBAk  SHELLS 
BuCKklNS  IMECHANICSI 

iMPEarECTIONS,  A  MAIM 
CONTalBUTDR  TO  SiATTCB 
IN  ExpCRIHENTAL  VAkWCB 
er  SuCRklNfc  kOAD. 

AO-Beo  OJI      ei«.  It 


STRUCTURAL  SHCkkS 
CTklNDRICAk  BODIES 

SuCKklNS  CHARACTCaiSTICS 

or  eeaauSATEo  cvkiNoCas 
•crrscT  or  usinb  a  nIsh 

STaCNSTH  HATCalAL, 

AB-40>  4a4  DIV.    IS 

TBANSICNT  RESroNSE  Or 
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CTkiHORiCAk  SHEkk  iHNcasce 
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STaUCTuBAL  SnCkkS 
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TMC  TBANSlTION  BAnBC, 

AO-AOS  4«a       OIV.  as 

STBUCTuaAk  SHCkkS 

NATHCRATlCAL  ANALTSIS 

NONklMCAa  SHCkk  H*TRII 
AHAkTSTS, 

A0-4«S  SaT  OIV.    I 

STBUCTuaAk  SMCkkS 

THceav 
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ANO  SHCkk  THCOBT  SOLUTIONS. 
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SUBN|N|ATUaC  CkCCTBONlC  COUIPHCHT 
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sukriecs 
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kCNOTH  CHAnOC  NCASUaCRKHTS 
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Caohiuh  sukriec, 
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surcBAcaeoTNAMics 
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eiSTalBUTlON  ruNCTIONS, 
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supcBcoNOucToas 

BaOIaTION  MCASURCHCNT  STSTCHS 
SUPCRCONDUCTINS  HUCkCAR 

pabticle  esTECToa. 

AO-AOi  444       eiv,  as 

SUPEBCONOUCTOas 

TuNNEklNS  lEkECTaONleSl 

ANOMAkOUS  CUBBENT  PCAKB 
In  THC  l-V  CHABACTCaiSTIC 
ftn    TUNNCklNS  SCTRCCN 

Tao  surcacONouCTeas, 

A0-4e«  OTT       OIV.  as 
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crrtCTs  or  subpacc  tcnsish 

AND  VISCOSITY  ON  TATkB* 
INSTABIklTT. 

AD-40R  tit  •!*•   « 

saiTCHiNB  ctacuiTS 

OCSICn 

acrcacNcc  tcit  on  HiscckkANCOws 
aABioraceuCNCT  iNTCarcacNCS 

CSMSieCBATIONS  IN  SaiTCH|N« 

ciacuiTs  ocsifiN. 

AO-BOS  as*      eiv.  B 

saiTCHiNS  ciacuiTS 
Sates  (CircuItsi 

ANAkTSIS  AND  STNTHCSIS 

or  saiTCHiNs  netronkb 
COMPOSED  or  n-ouT.or-M 
decision  sates, 

ad-40*  oil       eiv,  » 

saiTCHlNC  ciacuiTf 

aAOioraeeuCNCT  iNTCarcacNCC 

iNTcarcaCNCE  studies, 

INVESTISATIONS,  And  TESTS 
CONCCBNINS  CkECTRIC  ARC-PROOUC IM 
OCVICCS  ISCkUDINfi  EkECTROHASNCT- 
le  BCkATS,  SOLID  STATE 
SBITCHINS  CIBCUITS  AND 
SEaniciOAk  kAHPS. 

AO-Aei  «jj       eiv,  • 

STNHETrt  ICPTSTAktOeaAPHYl 

ricko  THEoav 

aCoucTiON  or  kronecker 
PRODUCTS  or  srAcE  «Rour 

RErRESCNTATIONS  In  THC 
rRAMC-BORK  or  klYTkC 
CROUP  TNCORT, 

AO-AOS  sSa       eiv.  It 

TANKS  (CONTAINERS) 
TITANIUM  AkkOTS 

STUDT  or  TITANIUM  AkkOY 
TaNKaSC  AT  CRTOCENIC 
TCnPCRATURCS, 

Ao-Aop  oil      eiv.  If 

TBNTAkU"  AkLOTS 
SHCCTS 

rikOT  PROeUCTION  ANO  CVALUATIOH 

er  T*NT« —   —  


IAlUM  ALkOT  SHCCT, 
A0-40P  |7J  oiv. 


IT 


TANTAkUH  CAPACITORS 
PROOUCTION  ' 

raooucTiOH  ENciNCEBiNe 
ncASUac  ran   CArACiToas,  rcce- 

THaOUSH.  SOklO  ELECTROLTTE 
TANTALUM  PCLkCT, 

ao-bos  4RS      ei«>  e 
rspfs 

AiREsTlNS  CCAB 

raoOucT  inpBovcnCNT  paosRAN 
TO  rpoviec  citra  hisn 
strenstm  Purchase  tapes 

roR  THE  BAK.f/rPOA  aibcbapt 
ABRESTINS  BARRIER, 

AO-AOS  S«4         eiv.   I 

TARSCT  aCCOSNITION 
roSlTION  rlNDINS 

crrccT  or  oiaccTioN 

ANO  SPECO  or  IMASC 

MOTION  UPON  TABBCT  OCtCCTION 

RITH  S|DC-kOOK|Ne  BAOAB, 

AO-BOS  S*e  Olv.   4 

TABCCTS 

SATELLITES  lABTlnClALI 
DESION  or  A  CONSTANT 
ATTlTUeC  TAa«ET  roB 
•CNDCZVOUS  alTH  BCNOTC 

nanCuvcbins  unit. 

ao-aos  417      div.  4 

TCkCVISION  CAMCaAS 
SAS  DETECTORS 

instruncntation  rOR  ricke 
cvALuATiON  er  chchical 

A6ENTS. 

A0-40R  o«s        eiv.   S 

TCLCVISION  COMMUNICATION  STSTCHe 
NOISE  (PAOToi  * 

TRANSLATION  Or  RUSSIAN 
acSCARCMl   NOISC  INMUNITT 


VX.T 


or  T(tC*ltlON  STfTfNt 
•«H»en  NOISC  IN  TCLCVISIOM, 

«a-*os  tse       oivt  s 

TeNPC*ATU*I 

•  OUMaAIIT    LATCH 

"crc*tNce   TCnrc**Tuiic 
nCTHee  re*  conruTiNO 

BIS^kACCnCNT  THtClNCft, 

*»->0]  *ti  BIV.   « 


TtKn|N«L  rbl«HT  FUCIklTICt 
«rr*oICH  LlOHTt 

iihulatow  co>iP**lfeN  or 

NtrHCIIklNDS    k*MB|N6    tout 
blfiMTlNS     rATTCMNS, 

AD-*eS    OAJ  0I«>        I 

TCOKCSTIItAk  nA6NCTISn 

eiCIT«L  ntio^ol-t    sriTcns 

iTSTCn    fOU    *UTO''»"lC 
COkLCcTION    or    fiCOflASNCTIC 
DATA     IN    OtelTAk    roMNf 

*0-*e|^T<7  0I«>       4 

Test  tQuirncNT 

■  ANO.rASt    rUTCKS 

•  •NOKHAL    CHANACTCmSTtCS 

or   iNTf nreiirNCC  rikTCas, 

AO-AOl  4Jt  OtVi   Jo 

TtSTCf 

-  ■|*Bs 

invcstisation  or  thc 
■  nccHANlfn  or   THt   eA«»T-ovt« 
rrmoo   IN  THC  PMoTorcAieoic 
eoNAoAk  iie»roNSC   in 

•INBS. 

A0-*0>  S*<  DtV>    I* 


THCunAt  NCuTKONS 

NCUTnON  CKOSS  SCCTIONf 

"CCULADITUS   IN  THrRMAk 
NCUtRON  AtSONPTION  CNOSC 
ftCTlONS, 

aD-*o«  i*i        Bly.   «o 

THCKNAk  NABlATiON 

nCASuRcncNT 

DCTCKnlNATlON  or  TMC 

crrccTivc  chittino  TCHPe«ATu«f 

or  A  NADIATINS  OOOT, 

Ae-*o»  eis       oiv.  i§ 

TMCNNAl  STNCStCS 
STNUCTUNAk  PARTS 


TljANluN  AkLOr* 

CrtoQcnicI 

STUBT  or     T|TAN|Un  AkkOr 
TANKASC  AT  C"T00(NIC 
TCnPCRATURCSa 

AB-*0«  OSJ  Dl¥.    |T 

trrccT  or  htbmoocn 


THCRMAk  tTKCStCB  IN 
A  PAnTIAkkT  CkANPCB 
CkASTtC  HAkr.Pk*Ne, 

'Ae^*0«  071  BIV< 


I* 


THCPnlsTORS 
PRODUCTION 

nk.<l|«  THCRNItTOR  PRODUCTION 
CN6INCCRIN6  nCAtURC. 

Ae.-*01  fl«  BIV>   • 

TMCRNOcHCniSTRT 
SOktO  SOLUTIONS 

SOnC  (SPCCTS  or  HCTCROOCNCewS 
COUlklDRlAi  COUIklBRiA 
•CTRCCN  ntT>L  SOkuTIONS 
AND  OXIDE  »OkuTIONS 
|N  ATMOSPhCRLS  or  <NO*N 

PARTiAk  pRCssuRC  or 

OVTCCN, 

A0-*01  Ht        -  BIV.    IT 

TMCRNOCkCCTRieiTT 
•  UOTs 

100  «ATT  THCRnOCkrcTRIC  Poac" 
STSTCn  roR  BOUT  APPklCATIONS, 
AD-401  TOT  Olv.   7 

THCRneCkCCTRlClTT 
CNCRfiT  CONVERSION 

SCniCONBUCTINO  CONPOUNOS 
■ITN  APPklCATIBNS  TO  THCRnOCkCCTRI C> 
l*T. 

AB-*e«  e<*       Bi«<  ii 

TM|N  riLNS  ISTORASC  BCVICCS) 
OlSPkAT  ststcns 

nonbestructivc  rcaoout 
ScHCne  row  thin  rik" 
ncNORict, 

AB-AOS  ?SS  Pl«.   SO 

THMUST 

rklCMT  CONTROL  STSTCNS 
RaOIAl  ANP  OINORnAL 
ThRUSTINO  TECHNIeuCS 

roR  nANCuvCRiNO  satcllitcs 

IN  NCAR  CARTh  SPAcC, 

A0>401  Af«  Bl«>   i7 

THTROlD  6LANB 

antiCcn-antiboot  riactions 

cuCTtvATiON  or  BirLOIB 
CCkk  STRAIN  ■t>JO, 

anb  antiecnic  cman6cs 
In  thtROid  cClls, 

AB-A04  17*  SIV.    14 


Tint  SI6NALS 
USSR 

T|nl  SCRVICC  IN  THt 
USSR. 

Ao-*ei  *«*       BIV.  1 

TISSUES  lOIOLObTI 
■  raOIatIOn  errcCTS 

ErrtCTi  or  ionizinc 
Radiation  on  hahhalian 

•lOCHEnlSTRTi  PROTCCTIVf 

And  therapeutic  agcnts 

ACAINST  radiation  INJURTI 

iNrLuCNCc  or  gahna  »'*o 

rAST  NEUTRON  irradiation 
ON  Lire  SPAN, 

A0-40J  54|  BIV.    14 


17 


CONTENT  On  ThC  HtCHANICAL 
PROPERTIES  or  Tt4Ak«RV 
BaR  AT  -Rijr, 

AB-4e<  esR       BIV, 

TITaNIUH  ALLOTS 
BcrORnATlON 

OEroRNATION  PROCCSSIM* 

Or  Anisotropic  nctalsi 

TITANIUM  AkkOT  R  Afl/ROt 

AB-4BJ  4J7  BIV.    17 

TOPOkOoT 

ITERATIVE  NCThOBS 

ITERATES  or  rOACTIONAk 
ORBCR, 

AB-40S  •<!  BIV.   |S 

TOPOkOOT 
THEOREMS 

A  ruRTHER  CCNCRAkltATION 

or  The  (akutanI  riic6 

POINT  THEORCn,  BITH  APPLICATItfH 

TO  NASH  EOUIkl*"lun 

POINTS, 

*B-401  *07  DIV.    IS 

T0«|N«  VEHICktS 
BCSCrT  TESTS 

Bust  concentration  heasurenent 


Bust  concentration  heasu 

On  The  U,  t,  ARNT  OVIRkANB 
TRAIN  NARK  I  I , 
Ae-40«  047 


BIV. 


II 


TOIINS  •  ANTITOllNS 
BtOkOCICAi   ASSAT 

NCR  hEThODS  BEvEkOPNCNT 
re*  IRRITANT  SCRCCNlNC, 

AB-40J  7t«  OlVi    14 

TRArric 

VOkUnE 

TRANSPORTATION  Of  mClSNT 

In  the  USSR, 

A0>40»  677  BIV.   JJ 

TRAJECTORIES 
AIRCRAPT 

VARIATIONAk  PROOkCHS 
■ITH  STATE  VARi*BkI 
INEOuAklTT  CONSTRAINTS, 

AB-401  741  BIV.   If 

TRANOUIklZCRS 

TOkCRANCCS  IPHTSIOkOOTI 

ErrECTS  or  soke  TRANOUlklllHS, 
ANALEPTIC  AND  VASOBILATIN* 


BRUCf  ON  PHTSICAL  RORK 
CAPACitT  AND  ORTHOSTATIC 
TOLERANCE, 

A0-4ei  «J0 


BIV. 


14 


transcendental  punctions 
nuncrical  analtsis 

RAND  COLLECTION  Or 
ikkUSTRATIVE  APPROXINATIONS, 

A0-40R  IJ4  BIVi    |S 

TRANSDUCERS 
CALIBRATION 

INTENSITT  hEASURCNCNT 
IN  NEAR  FIELDS  ANO 
REVCRSERANT  SPACES. 

A0>40>  7IJ  BIV.   ti 

transducers 

naonetostrictive  clChents 

HIASURCHENTS  ON  rRCC-rkOOOt^ 

nasnctdstrictive  R|N« 
Transducers  roR  BEEP-sutHCR«ENCC 
applicat  ions, 

A0-40J  0*7  BIV.   it 

transbuccrs 

PHOTotLCCTRIC  EPrECT 

optistni  Photoelectric 
ShAPT. POSITION  transbuCC*. 

40-400  |*R  BIV.   JO 

TRANSroRHATIONS 
NAPS 

COORBINATC  TRANSrORNATION 
or  HAPS, 

AB>4e«  I4«  BIV.   J 

TRANSroRNATIONS 

STOCHASTIC  PMocesscs 

ThEORT  or  ASC-eCPENOtNT 
STOCHASTIC  SHANCHINC 
PROCESSES. 

AB-40i  SOS  BIV,    I* 

TRANSroRHATIONS  t "ATHEHAT t CS I 

analtsis 

ANALTSIS  or  TRANSromtATION* 
INAThCNATICS) 

AB-OOR  >4<         •!«.   IS 


TRANSroRHAT  IONS  I HATMCNAT I CS I 
HaTRIx  ALOCSRa 

Expectations,  positive 

TRANsroRHATIONS  ANB  TAUBCRIAN 
THEOREHS, 

AD>40J  aOR  BIVi    If 

Introduction  anb  beoinner'S 
fiUlOE  TO  natRix  pscudoinvcrses 

AD-40R  I7R  DIV,    I* 

TRANSISTORS 

riCLB  EHISSION. 

suRrAce  riELB  ErrEcT 

TRANSISTORS  BASED  ON 
HlfiH.pESMTIvITT  OAkklWH 
ARSCNIOC, 

AD-4ei  7f(  BIV.   • 


olRNXNIun 

PROOUCTION  CNSINCEaiNO 

NCASuac  ON  SCO  Na  •aoo 

MC  ROaER  TRANSISTO". 

ad-401  «><i       BIV.  a 

PROBUCTION  ENOINCCRIMa 

HEASuRC  re*  THE  iMraovCncHT 

or  SCRNANIWH  AkkOT  POaCR 
TRANSISTORS, 

AB-40R  it*  PIV.   • 

TRANSISTORS 

aUALlTT  CONTROL 

PROBUCTION  ENSINEERING 
NEASuRE  ON  JOO  H*  -ROO 

nc  roaCR  transistor 

INSPECTION  ANB  aUAklTV 
CBNTROk  PLAN, 

AB-401  «4j  PIV.   • 

COnnON-EHITTER  BkOCKINS 
OSCIkkATOR  or  STARkC 
DURATION, 

AD-40J  704  BIV.   • 

TRANSPONBERS 
AIRBORNE 

CVAkUATION  or  OENERAk 
AVIATION  TRANSrONDCRS, 

AB«40S  a4R  BIV.    I« 

TRANSPORTATION 

r  haThenatical  nobels 

C  CONTINUOUS  nOOEL  OP 

TRANSPORTATION)  COST 
ANALTSIS, 

AB-4Ar  07*  BIVi    f« 

TRANSPORTATION 
URBAN  AREAS 

HOOCL  ar  RESIBCNTlAk 
kANB  vAkuCS, 

AB-401  4|S  BIV.   J* 

trioser  circuits 
InbiCator  lights 

ultra. sensitive  voice 

TRANSnlSStON  |NB|CAT|n« 
CIRCUIT. 

AB*40R  171  Olv.   f 

TRiooes 

elcctronic  SbITCHES 

BlkATERAk  TRIOBE  SalTcH, 
AB-401  f40  BIV.   B 

TRITONS 

COSHic  RATS 

ISOTOPtC  COnPOSITION 
or  kOR  CNCRST  HTDROSCn 
NuCkEI  IN  THE  PR|NART 
CoSniC  RADIATION, 

AB-40R  ova        DIV.  a 

TUNOSTATES 

CAkCluN  CONPOUNOS 

PkASTIC  bepornation  or 
CAkCluN  TUNOSTATE  StN«kE 
CRTSTAkS. 

AB-OOR  laj  BIV.   If 

TUNGSTEN 

EkCCTRON  BOHaARONCNT 

trrECT  or  clCctron 

bonBarbhent  heating  bn 
suarACES  or  tunosten, 

AB-40R  170  BIV.    I» 

TUNGSTEN 
SHEETS 

cvaluation  or  antP  tunsstcn 

SHEET. 

AB-401  SRI  BIV.    17 

tunneling  ICkCCTRONICSl 

supcrconductors 

ANonALOUt  current  peaks 
In  thc  i-v  Characteristic 
ror  tunneling  betbeen 

TaO  SurCRCONOUCTORS. 

AD-40R  0»7  PIVt   •* 

TURBULENCE 

ACOUSTIC  PROPERTIES 

rkOa  NOISE  STUBT  OP 
NaTCR  PkOalNG  THROUGH 

rirts, 

AB-401  !•«  BIV.   « 

TURRUkCNCE 

atnospheric  notion 

CkEAR-AiR  TURSukCNCC 
ANB  ITS  ANAkTSIS  BT 

use  or  rarinsonde  bata, 

*B-40J  570  6IV.   » 

TRO-OIhENSIONAl  SPECTNAk 
ANALTSIS  or  KiNETiC 

eneRgt  Over  a  circunpolar 
AREA  or  The  earth, 

AB-40J  74*  PIV.   ( 

TuaaULENCE 

STATISTICAL  ANALTSIS 

KOkHOGoaey's  hvPothcses 

ANB  EUkCalAN  TURBUkCNCE 

THEoar, 

A0-40I  44a  BIV,    ♦ 

LACRAngI AN>HISTORT  CkOSURE 

APPROXIHATION  rOR  TURSUkENC^, 

AB-40J  44*  BIV.   * 

TBO.OlHENSIONAk  rkOB 
NAGNETIC  rjEkOS 

SiHIkARITT  RUkES  or 

THE  rkOB  or  A  perpectlt 

CONOwCTlNS  OAS  B|TH  AN 
AlISnED  NAGNETIC  riELB, 

AB-40>  441  PIV.   « 

WLTaAVIOLCT  aApIATlON 

CL0u6  covra 

Investigation  on  the 
iNrLuCNCE  or  ckOues 


NI-38 


ON  UkT*AviOk(T  Sit  babiatibn 
)AT  110  NlkklNICaSNS 
ANB  JTB  NIkklNlCaONSi , 

AB-4BI  7if  PIV.   4 

UNPCaBATER  OBJECTS 

rkUlB  BTNANlC  PROPCRTICS 
TURBUkCNT  aAKES  IN 

BENSiTT  STaATiriie  rkulPs 

Br  riNITE  EXTENT, 

AB-40R  lej  DIV.   f 

WNBCaSATEa  SPUNB 

TaAN|owCEas 

NlASuacncNTS  on  racE-rkOoeco 

NASNETBSTalCTlVE  a|NO 

TaANsBuccas  rsa  occr.suBHcaGENCE 


APPklCATIBNS, 
AB«*e>  B«7 


BIV. 


4S 


WPPta  ATNosPHEac 
ATNBsrHCac  HOBtkS 

TCNPcaATuacs  anb  notions 
or  The  uPPta  ATNosPHCac. 

AP-*e>  ««|  PIv.   4 

UPPca  ATHOSPHEaE 

PAaT|CLCS 

TECHNiouEs  roa  leENTiriCATipN 

HANDLING  AND  ANALYSIS 

or  EiTaA.TCaaESTitAL  PAaTiCkcs, 

AB-401  «4R  BIV.   4 

WaSAN  AaEAs 

NATHEHATICAk  HOBlkS 

COHPUTEN  nOBEk  BP  TMC 
SPATlAk  OaGAN|ZAT|ON 
OP  HuHAN  ACT|«lT|tS 
S|TH|N  A  nCTROPOklTAN 

AaCA, 

AD-*es  *ro      BIV.  4 

V"*l*l  PkANNINS 

hBusiBs 

HBBCL  or  aCSIBENTlAk 
kANB  VALyCS, 

AB-4B1  its 


BIV. 


J4 


VAN  ALLEN  NADlATION  BELT 
SPCCfaOSCOPT 

INVESTIGATION  or  The 

changed  pabticke  plux 

In  The  nean. Earth  haOnetosphere 

PROH  A  P-ll  SUS>SATELLITt. 

AO-AOl  7«0  Blv.   4 

vanabiuh 

parahagnetic  resonance 

VANABlUn  SOklB-STATE 

ChCNISTNt  BT  pAaANAONETIC 
acSONANCE. 

AP-40R  lai  Blv.   4f 

VANaOIUN  AkkOTS 

atrRACTORT  COATINGS 

HICH.TCRPERATuRE  OXIDATION 
PROTECTIVE  COATINGS  roR 


VANAbIuH.BASC  AkkBTS. 

AB-401  77R  PIV. 


I« 


VANaCToR  dioocs 

hanupacturing  hethobs 
Rroduction  engineering 

HEASuRC  roR  GAkklU" 

arscnioe  varactor  diode. 

AB-40R  OfO  Olv,   • 

vasoactive  agcnts 

TobCRANCES  iPHTSIOkOSTi 

CrECTS  or  SOhE  TRANOUlkllINC, 
ANAkEPTIC  AND  VASODILATING 
DRUGS  ON  PHTSICAk  RORx 
CAPACITT  AND  ORTHOSTATIC 
TOkCRANCE, 

AB-401  RJO  Blv.    14 

VETERINARY  HEBiCINE 
CIVIk  DCrCNSC 

The  Rolc  Br  the  vETcaiNaaiAN 


IN  NATIONAL  OlSASTCa, 
AD-40R  174 


Blv. 
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viaaATioN 

NBNLlNEAa  SYSTEHS 

THE  SPCCTRUN  OP  RANBOn 

viaaAYiON  or  a  nonlinean 

OSClLLATOa. 

AD-40R  0R7  Blv.   4S 

VIBBATION 

VISUAL  ACUITT 

crFccTS  or  vtsaATioN 
ON  Dal  neaping  PEaroaHANcc 

AB-401  *4J  Olv.   4S 

VIBNATlON  iSOkATORS 
kANBJNG  IHPACT 

banp.pass  shock  absorbers 

roa  AIRCRAFT  kANpING 
GCAR  SHOCK  STRUTS, 

A0-40J  7i|«  DIV.    I 

vibration  isokators 
undcAgrounb  structures 

RESPONSC  or  FOAH-ISOkATEB 

TUNNEk  kINlNGS  TO  TRANSIENT 
kiABlNGS, 

AB-401  fj*  PIV.    If 

VIBEO  SIGNAkS 

SIONAk-TO-NOISE  RATIO 

TRANSkATION  or  RUSSIAN 
RESCaRCHi   NOISC  innUNITT 
or  TEkCVISION  STSTEHS 
RaNDoh  noise  |N  TEkCVISION, 

AO-401  1*0  Blv.   f 

VISCSEkASTieiTT 
ANAkTSIS 

TtnPERATuRE-T|HE  EBUIVAkENeC 
or  THERHORHCOkOGICAkkT 
SinPkE  VtSCOCkASTIC  NATERIAkS, 
A0-40«  040  BIV.   4f 


UND- WS8 


VISCBCkASTieiTT 

nATHCNATICAk  ANALYSIS 

SONC  RCClNT  DCVCLOPNCNTS 
IN  kINCA*  VISCOCkASTiC 
StaCSS  ANAkTSIS, 

AP-*es  sfT       PIV.  4f 

TeaSIONAk  VIBNATIONS 
OP  A  HOLkOa  VlSCpCkASTIC 
CTklNBCa, 

AB-40>  aSR  PIV.   4S 

HJSeBCLASTIelTT 
THCOiY 

swpcapofcp  pcreanATioNB 

IN  NONkiNCA*  ViSCBCkASTICITT, 
AP-OBf  f*f  PIV.   4f 

VISCSSITT 

BTADILITT 

CrfccTB  pr  suarACC  tcnsipn 
ANP  yiscesiTT  ON  TAVkoa 

INSTAalkITT, 

AD-4OR  iif  Blv.   « 

VISIBlkITT 

NCTCoaOkOOICAk  RABAHCTCaS 

coaackATloN  betbeCn  athosphCNic 
Back-scattering  and  HCTEoROkociCAk 

VlfUAk  RANGE, 

AD-40II  tti  DIV.   4 

VISION 

ctacaaAL  cobtex 

CiPERIhENTS  On  'THC 

Contical  correlate  bp 
Pattern  vision*. 

A0-40R  4RS  BIV.    14 

VISUAL  ACUITT 

vlaaATlON 

CprECTS  or  VIBRATION 

ON  Bal  reading  perpbrhance. 

AB-401  «41  Olv.   4B 

VBleC  CBHHWNICATIBN  STSTENS 
INBICATOR  LIGHTS 

Ultra. SENSITIVE  voice 

TRANfniSSION  indicating 
CIRCUIT, 

AO-iOR  471  Blv.   f 


VULNERASIkITT 
UNITED  STATES 

VUkNCRABIklTT  or  THE 
UNlTEB  STATES  T6  NUCkEAR 
ATTACK, 

AD-4BR  tRO  Blv.    IS 

■  AGES 

LIS" 


uisa 

*EAk  BaGCS  in  thc 
SOVIET  UNION,  1*20-14, 

A0-40R  4*0  PIV. 


>4 


BAKE 

TuRBukCNCE 

TuRBUkCNT  RAKES  IN 
DENSITY  STRATtriEo  rkUIDS 
or  riNITE  EXTENT, 

AO-40*  101  DIV.   f 

■ABrABE 
HISTqBT 

SAB  ANO  PEACE, 
AB-40R  *«R  PIV.   J4 

BABrABC 

HIklTABT  STaATCOT 

SOVICt  STBATCGIC  DCBATCI 
AN  InPOBTANT  BECENT 
AOOCnDUM. 

A0-40R  474  DIV.    |a 

BABFABe 

PUBkTc  OPINION 

ATTITueCS  TOBaROS  THE 
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•Descriptors  marked  with  an  asterisk 
are  included  in  the  subject  index.  |  i 

1.  Aircraft  and  Flight  Equipment 


AD-4a8  237  DIt.   1 

OTS  Prices:  HC  $2.00/MF  $0.50 

National  Aeronautical  EstabUshment,  Ottawa  (Ontario). 
THE  EFFECT  OF  THRUST  VARIATIOK  WITH  FORWARD 
SPEED  ON  THE  STOL  PERFORMANCt  OF  AN  OVER- 
LOADED TILT-WING  VTOL  AraCRAFfl 
Aeronautical  rept. 
by  B.  Neal   JUl  «3.  Sap  LR-37SA,  NRC-7618 

Unclassified  report 

This  rept.  Is  an  addendum  to  LR-373,  AI>-405  740. 

Descriptors:  (^Vertical  take-off  planes,  Aerodynamlo 
characteristics).  Take-off.  Landings,  Thrust,  Variable- 
Incidence  wings.  Landing  fields. 


It  appears  that  the  take-off  manoeuvre  i$  more  depeadeot 
on  the  thrust  Tarlatlon  with  forward  q>e«d  than  the  land- 
ing manoeuTte.  The  take-off  to  and  laoding  fiom  a  50-foot 
obstacle  may  be  achieved  In  appmarimatly  500  feet  at  an 
all-iq>-welght  between  40  and  SO  peroedt  greater  than  the 
VTO  all-up-welgfat  dependli^  on  the  thiust  varlatloo 
assumed.   (Author) 


2.  Astronomy,  Geophysics  and 
Geography 


AD-aSl  119  DlT.   2,  1 

OTS  Prices:  HC  $1.00/MF  $0.60 

Air  Force  Cambridge  Research  Labe.,  Bedford,  Mass. 

A  REVIEW  OF  STUDIES  RELATING  MBTEOROLOOICAL 

PARAMETERS  TO  SNOW  CONDITIONS  ON  THE 

GREENLAND  ICE  CAP.  , 

ORD  research  notes, 

by  L.  S.  Koenlg.   Feb  62,  17p 

Proj.  8623,  Task  86231 

AFCRL  6"  259.  AFCRL  GRD  RN79 

U^asslfied  report 

Descriptors:  (*Oreeoland.  SBow).  (*Sd0w,  Greenland). 
(*Weather  forecasting,  Greenland),  Meteorological 
parameters.  Landing  fields,  Arctic  regions,  Ten^Mr- 
sture,  Mlorometeorology.  All-weather  aviation.  Sur- 
face properties.  Density,  Wind.  Aging  (Materials), 
TraflloabUlty. 
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Supply  missions  to  Dew  Line  sites  on  ttk  Greenland  loe 
Cap  must  land  on  uiqirepared  landli^  str^M.  Althoi^ 
6-bour  weather  obeervatloos  are  regulariy  received  at 
Soodrestrom  Air  Base  (the  launch  point),  forecasting  the 
surface  conditions  at  these  places  poses  q)eclal  prob- 
lems because  site  personnel  make  no  soow  observations, 
to  the  Intoresto  of  flying  safety  a  study  was  started  to 
determine  if  snow  surface  conditions  could  be  corre- 
lated with  the  reported  weather  oondltlo&s;  but  an  Inten- 
sive literature  search  yielded  only  meagre  pertinent 
Information.   Sufficient  correlation  has  been  established 
to  warrant  ftuther  woric,  twoiiirfing  the  taking  of  snow 
and  mlcrometeorological  observations  4  the  sites  for 
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a  1-year  period  and  the  reduction  of  this  data  so  that 
reliable  charte  will  be  available  to  plloto  who  fly  these 
or  similar  misstons.  (Author) 


5.  Communications 


AD-416  124  Dlv.   6,  14 

OTS  Prices:  HC  $2.00/MF  $0.50 

Naval  Supply  Research  and  Development  Facility, 

Bayonne,  N.  J. 

OPERATIONAL  EVALUATION  OF  EXPERIMENTAL 

SIGNAL  FLAGS, 

by  Franz  Merz,  Jr.  and  Jack  Nalmer.  Apr  63,  34p 

Task  NT  F016  99  001(1)  and  (3) 

Unclassified  report 

Descriptors:  (*Textlles.  Visual  signals),  (^Visual  sig- 
nals, TextUes),  (*Acrylonltrile  polymers,  Msual  signals), 
Communicatton  systems,  CommunlcatloD  equipment. 
Navy,  Colors,  Visibility,  Naval  vessels  (Combatant, 
Cotton  textiles.  Fibers  (Syntheflc). 

This  report  deals  with  an  operational  evaluation  of 
ne«dy  developed  aciyllc  fiber  signal  flags.  It  includes 
an  analjrsis  of  the  reporto  from  the  five  partlc^atlng 
ships.  -Increased  visual  range  and  durability  were 
demonstrated  for  the  new  flags,  as  well  as  quicker  dry- 
ing and  less  tendency  to  sofl.  The  flags  are  being  recom- 
mended for  adoption,  although  work  will  continue  to  cor- 
rect some  minor  shortcomings.  (Author) 


16.  Medical  Sciences 


PB-160  088 
OTS  Prices: 


Dlv.   16 
HC  11.00/MF  $0.50 


Naval  Medical  Research  Inst.,  Bethesda.  Md. 

A  PHOTOELECTRK  DETERMINATION  OF  METHANOL 

IN  BIOLOGEAL  MATERIAL. 

Rept.  no.  7, 

by  John  D.  Gajewskl  and  W.  R.  Alsdorf .  Jt, 

24  Jun  48,  12p 

Pro).  NM007  031 

Unclassified  report 

Desor^itors:  (*Alooh(ds,  Diagnostic  itc«mto).  (*Body 
fluids,  Alcohols),  Medical  equipment.  Body  fluids, 
ftiectrophotometers,  Colorlmetric  analysis,  Chromates, 
Blood  analsrsls. 

A  method  is  described  for  the  determination  of  methanol 
in  biological  material,  employing  oxidation  with  potas- 
sium dlchromate  in  sulfuric  acid  solution  and  measuring 
the  intensity  of  the  dlchromate  color  at  440  millimicrons 
with  the  Evelyn  photoelectric  colorimeter.   (Author) 


PB-160  102  Div.   16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Medical  Research  Inst.,  Bethesda,  Md. 
PREVENTION  OF  ALLOXAN  DIABETES  BY  SODIUM 
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NITRITE  AND  PARA-AMINOPROCTDPHKNOWE. 

Research  repU.  toU  12,  p.  345-348, 

by  Erwln  P.  Vollmer,  Mary  M.  Carey,  Ralpli  0.  Qoldea, 

and  John  W.  CHllmore.   17  Aug  54.  flp 

PtoJ.  NM007  081  11  08 

UnclaBslfled  report 

Descriptors:  (*AlIoxaa,  Diabetes),  (*Diabetes,  Alloxan), 
(*Olntathione,  Toxic  tolerances),  Blood  chemistry, 
Henw^obln.  Sodium  compounds.  Nitrites,  Toxic  toler- 
ances, Inhihttlon,  Rats,  Erythrocytes. 

Male  Looc-Erans  rats  (130-160  gnu)  «ez«  injected 
Intraperltoneally  with  250  mg/kg.  of  aUoocsn,  one-half 
hour  after  subcutaneous  injection  of  sodium  nitrite  (5  mg.) 
or  para-aminoproplophenone  (2-3  mg.).   Of  40  animals 
so  treated,  2  died  and  2  became  diabetic:  wliile  of  44 
controls,  12  died  and  18  survivors  became  diabetic. 
Although  the  use  of  tlie  two  methemo^oUn-^roducing 
substances  was  predicated  upon  their  effects  on  blood 
sulfhydryl,  the  mechanism  of  their  protectlTe  action 
is  regarded  as  unfixplntnert.    (Author) 


PB-160  116 
OTS  Prices: 


DlT.   16 
HC  $1.00/MF  $0^ 


Naval  Medical  Research  Inst.,  Bethesda.  Md. 

A  METHCX)  FOR  THE  SIMULTANEOUS  EXPOSURE  OF 

LARGE  NUMBERS  OF  ANIMAlS  TO  SINGLE  DOSE  HIGH 

INTENSITY  TOTAL  BODY  X-RAY  RADIATION. 

Rept.  no.  14, 

by  William  H.  Ch^unan,  Clyde  R.  StpB,  D.  C.  Eltzboltx. 

Eugene  P.  CronUte,  and  George  H.  Lawreooe. 

12  Aug  48,  1^ 

ProJ.  NM007  039 

Unclassified  report 

Descriptors:  (*Anlmals,  Whole  body  Irradiation), 
(*Wbole  body  irradiation.  Animals),  Laboratory  ani- 
mals. Lethal  dosage.  Radiation  slclmess,  X  rays. 

Methods  of  simultaneously  irradiating  400  mice,  96  rats, 
48  guinea  pigs,  14  rabbits  and  6  dogs  are  described. 
This  is  accomplished  by  disposing  animals  along  a  circle 
of  one  meter  radius  at  the  maximum  point  of  radiation 
density  from  the  angular  beam  of  a  1000  KV,  3  ma,  GE 
Industrial  X-ray  tube.  By  this  method  the  munerous 
extraneous  factors  wiiich  may  influence  the  mortality  of  tiie 
irradiation  Illness  are  neutralized  and  ccotrolled,  placing 
tlie  study  of  factors  which  may  Influence  tiw  letiiallty 
of  radiation  on  a  better  statistical  basts.   (Autbor) 


PB-160  117 
OTS  Prices: 


DiT.   16 
HC  $2.00/MF  $0.50 


Naval  Medical  Research  Inst..  Bethesda.  Md. 

A  METEOD  FQR  THE  TITRATICXI  OF  HEPARIN-LIKE 

SUBSTANCES  IN  PLASMA. 

Rept.  no.  4, 

by  Fredric  W.  Ullrich  and  Eugene  P.  CrooUte. 

33  Dec  47.  48p 

ProJ.  NM007  039 

Unclassified  report 

Descr^itors:  (*Heparin.  Blood  coagulation).  (*Blood 
plasma.  Coagulation).  (^Radiation  slclmess.  Blood 
coagulation).  Volumetric  analysis.  Diagnostic  agents. 
Blood  chemistry.  Biological  assay.  Anticoagulants, 
Protamines,  RartloMology. 

A  method  of  assay  of  heparin  or  hq;>arln-lilce  substances 
in  plasma  is  developed  ntiUring  tiie  antl-heparin  and 
anti-ooagulant  action  of  protamine  sulphate.   The  method 
was  evaluated  by  the  assay  of  heparin  la  vitro  and 
heparin-llke  substances  in  vivo.   (Author) 


PB-160  166  Dlv.   16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Medical  Research  Inst..  Bethesda.  Md. 

THE  LACK  OF  CORRESPONDENCE  BETWEEN  BLOOD 

SULFHYDRYL  CONTENT  AND  TOLERANCE  TO 

POTASSIUM  IN  MICE  INJECTED  WITH  QLUTATHIONB. 

Research  rept..  vol.  10,  p.  501-510, 

by  Erwln  P.  Vollmer,  Katharine  E.  Henry, 

Mary  M.  Carey,  and  David  L.  Spence.  29  Sep  53.  1^ 

PtoJ.  NM007  081  ;i  04 

Unclassified  report 

Deeoriptors:  (*Toxio  toleranoes.  Glutathione), 
(*OI»itathione,  Toxic  tolerances),  (^Potassium.  Toler- 
ances (Physiology).  Mice.  Toxicity.  Inhibition.  Sulflir 
compounds.  Blood  chemistry.  Electrolytes  (niyslology). 
Blood  proteins.  Thiols. 

The  potassium  tolerance  of  male  mice  is  increased  by 
their  pretreatment  with  oxirilged  as  wtU  as  reduced 
^utathlone.  The  injection  of  oxidlxed  glutathione  results 
In  rapidly  increased  maUbydrjl  (SR)  content  of  the  blood, 
under  tlie  oonditlons  of  the  experiments  the  injection  of 
rednoed  glutathione  treUes  the  blood  SH  level  at  ooe- 
half  hour,  after  which  ttksre  Is  a  gradual  decline  to  base 
level  about  the  fourth  hour.  Protection  against  excess 
of  potassium  is  still  demonstrable  at  the  fourth  hour 
and  therefore  is  not  dependent  directly  upon  the  SH 
content  of  the  blood.  (Author) 


PB-160  159  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Medical  Research  Inst.,  Bethesda.  Md. 

THE  LETHAL  DOSE  OF  TOTAL  BODY  X-RAY 

IRRADIATION  IN  SWINE. 

Rept.  no.  3. 

by  John  L.  Tullis.  Cari  F.  Tessmsr.  Eugene  P.  Cronklte, 

and  F.  W.  Chambers.  Jr.  22  Dec  47.  16p 

PtoJ.  NM007  039 

Unclassified  report 

Deacriptors:  (*Lethal  dosage.  Swine).  (*Wbole  bo^jr 
irradiation.  Swine),  X  rays.  Radiation  slclmess. 
Dosimeters. 

Adult,  healthy  hjrbrid  swine  were  exposed  in  groups  of 
eight  (four  males  and  four  females)  to  predetermined 
■ffirtimta  of  total  body  radiation  delivered  in  succession  to 
each  lateral  aspect  of  the  body  one  meter  from  a  1000  KV, 
3ma.,  x-ray  source.  The  30-day  per  cent  mortality 
ploted  as  a  function  of  tlie  bUateraily  administered  dose 
gave  an  'S'-shaped  curve,  the  LD60/30  of  wfaitih  was 
taken  by  inteipcdation  to  be  275  r.  (Author) 
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THE  DEGRADATION  OF  CARPAINE  TO  A 

KETOTETRADECANOIC  ACID. 

Research  rept..  yol.  10,  p.  759-766. 

by  Henry  D.  Baldrldge.  Jr.  and  Bmay  Rapopoit. 

7  Nov  52.  lOp 

PtoJ.  NM007  081  13  02 

Unclassified  report 

Descriptors:  (^Alkaloids,  Decomposition),  Drugs. 
Ketones,  Iodides,  Ion  exchange.  Silver  compounds. 
Carbonates,  Hydrolysis,  Ortriatton,  Aokls,  Cbnnlosl 
analysts. 

Mettgrl  N-meth^arpamate  metlikxUde  was  prepared  by 
the  alcobolysis  and  motivation  of  oarpalne  with  mstlia- 
Bol  and  methyl  iodide,  respectively.  The  metfaocar- 
bonate,  formed  by  an  ion  exchange  with  silver  carbonate. 
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was  degraded  in  two  stages  to  a  nttrogeil-^tree  oil.   Qxl- 
datlcn  and  hydrolysis  of  the  Hoftnann  degradatioB  prod- 
uct gave  12-ketotetradecanolc  and  dodecumdlolc  acids. 
The  keto  acid  was  synthesized  for  oompiU'lson  with  ths 
degradation  product.   On  the  basis  of  th9  accumulated 
evidence,  the  authors  have  proposed  a  structure  wiiloh 
ts  in  aooord  with  the  chemistry  of  oarpatne.  (Airthor) 


PB-160  168  Dlv.    16 

OTS  Prices:  HC  $2.00/MF  $0.50 


Naval  Medical  Research  bst.,  Bethesda,  'Md. 

DEMONSTRATION  OF  CORROSION  CASTS  IN  RELA- 

TK>NSHIP  TO  GROSS  MORPHOLOGY  Bt  EMBEIX)ING 

IN  CLEAR  PLASTIC  MODELS, 

Research  rept.,  vol.  14.  p.  211-226. 

by  Lloyd  A.  Hurley  and  S.  N.  Stein.    1  Miar  56.  26p 

ProJ.  NM007  081  14  02 

Ui^lasslfled  report 

Descriptors:  (* Anatomical  models.  Bldod  circulation). 
(*Blood  circulation,  Frostbite),  (*FrosUrite,  Healing), 
Freezing.  Arteries.  Veins,  Morphology  (Biology), 
Plastics,  Rubber,  Necrosis.  Inhibition^  Legs.  Rabbits, 
Polyester  plastics.  I 

The  corrosion  technique  has  been  an  eff^tlve  method  of 
demonstrating  vascular  changes  in  studies  on  experi- 
mental frostUte.  It  appeared,  however,  that  the  cor- 
rosion casts  would  be  even  more  efCectlv*  If  they  oould 
be  demonstrated  In  relation  to  the  gross  changes  that 
occur  in  the  entire  anatomical  unit,  such  as  gangrene, 
ulceration,  tissue  loss,  and  scar  tissue  iormatioo. 
This  was  aocompllslwd  by  a  method  described  in 
mbich  the  corrosion  specimens  were  placed  in  a  latex 
rubber  mold  which  lud  been  prepared  prior  to  corro- 
sion. Clear  Selectron  plastic  was  then  poured  into 
this  mold,  producing  a  replica  of  ttie  exttvnalty  in 
which  naorpbolcglcal  relatlonshtps  could  be  easily 
distinguished.  This  method  of  demonstrtdiiv  structural 
relationships  may  have  application  in  other  fields  of 
investigation.   Such  preparations  would  also  be  useful 
teaching  aids  for  the  demonstratlco  of  nAimal  anatomy. 
(Author) 
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DIFFERENTIAL  RESPONSE  OF  BLOOD  GLUTATHIONE 
AND  SULFHYDRYL,  ASSOCIATED  WITH  METHEMO- 
QLOBIN  FORMATION  DUE  TO  NITRITt  AND  PARA- 
AMINOPROPIOPHENONE. 
Research  rept,  vol.  12,  p.47-54. 
by  E.  P.  VoUmer  and  M.  M.  Car«y.   34  Ifeb  54.  lOp 
ProJ.  NM007  081  11  06 
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assifled  rqx>rt 

Descriptors:  (* Alloxan,  Diabetes),  («Blood  proteins, 
CButathlone),  (*cautathione.  Toxic  tolerances).  Blood 
chemistry.  Hemoglobin,  Erythrocytes.  Thktls.  Nitrites, 
Hemog^bin.  Rata.  Sulfur  compunds.   1  j 

Two  components  of  blood  sulfhydr;^.  measured  hgr 
methods  devised  for  ^utathione  and  sulfliydryl  behaved 
differently  under  certain  experimental  oonditlons:  the 
concentration  of  the  latter  increased  while  that  of  the 
former  decreased.  This  behavior  occuraed  during 
methemoglobin  formation  taking  place  both  in  vivo  and 
in  vitro  wiien  a  direct  methemogjobin-former  (nitrite) 
was  used,  but  only  in  vivo  when  an  indlreotly-actlng 
agent  (para-amlnopropioplienQne)  was  uted.  Some 
quantitative  parallelism  between  the  fomation  of 
metliemoglobln  and  the  formation  of  new  eulfhydi^ 
grot^M  was  demonstrated.   Alloxan,  a  poor  metfaemo- 
^obln  former,  atgnlficantly  reduced  the  concentration 
of  blood  glutathione  without  appreciably  affecting  the 
sulfhydryl  level.   Attention  was  drawn  to  the  aimllarity 
between  some  of  the  preventive  detoxify^  effects  of 


sulfhgrdrjd  compounds  and  methemoglofain  formers, 
and  it  was  suggested  tliat  common  mechanism  might 
be  provided  tiuough  the  appearance  of  new  sulfliydryl 
groups  during  methemo^oUn  formation,  inrilcsted  by 
these  experiments.   (Author) 
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THE  ACCELERATION  OF  PLASBIA  COAGULATION 

BY  LOW  CONCENTATIONS  OF  HEPARIN. 

Rept.  no.  5, 

by  Eugene  P.  Cronklte  and  Frederic  W.  Ullricli. 

30  Jan  48.  1^ 

ProJ.  NM007  039 

Unclasslfled  rqport 

Deacriptors:  («Blood  plasma.  Coagulation).  (^Heparin, 
Blood  coagulation),  (*Blood  coagulation.  Heparin), 
Radiation  sickness.  Anticoagulants,  Dosi^, 
Protlirombln,  Fibrinogen,  Thrombin. 

The  acceleration  of  plasma  coagulation  by  a  low  concen- 
tration of  lieparin  (0.001  mg.  per  cc.)  is  shown  to  be 
statistically  vaUd.  Evidence  that  the  same  phenomenon 
operates  in  whole  blood  is  presented.   (Author) 
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Naval  Medical  Research  bst.,  Bethesda,  Md. 

ANfflOARCHITBCTURAL  CHANGES  ASSOCIATED 

WITH  RAPID  REWARMING  SUBSEQUENT  TO 

FREEZING  INJURY.  • 

Research  rept.,  vol.  14,  p.  337-258, 

by  Uoyd  A.  Hurley.   16  Mar  56.  2^ 

ProJ.   NM007  081  01 

Unclassified  report 

Descriptors:  (*Frostfalto,  HeaUi«),  f*Blood  circulation. 
FroatUto),  Exposure.  Legs.  Rabbits.  Freezii«, 
Anatomical  models.  Vinyl  plastics.  Necrosis.  Inhibition, 
Arteries,  Veins,  Mercury. 

Severe  oold  injury  is  as  much  a  vascular  emeigency  as 
is  sodden  arterial  occlusion.  Recent  studies  on  the  effect 
of  rapid  thawing  following  local  oold  injury  indicate  that 
tissuB  damage  need  not  be  completely  irreversible.  The 
significant  role  played  by  reoanallzation  and  revasculari- 
zation and  ttie  development  of  anastomotic  channels  in  the 
recovery  of  tlie  frozen  hind  limb  of  the  rabbit  has  been 
demonstrated  radiographlcally  and  by  corroision  methods. 
Radiological  visualization  of  the  details  of  the  vascular 
bed  by  injecting  metallic  mercury  has  proven  siqwrior  to 
ottk*r  procedures.  Vlnj^  acetate  injected  specimens  were 
digested  in  37  percent  hydrochloric  acid  to  produce  casts 
of  ttie  vascular  organization.  Tlie  survival  of  approxi- 
mately 70  percent  of  tissue  ttiat  had  been  frozen  to  a 
temperature  of  -15*  C.  for  18  minutes  wlwn  rapidly  re- 
warmed  lends  an  optimistic  view  to  the  proUem  of 
cryopatlty.  T)tl6  study  indicates  that  it  is  of  prime  im- 
portance id  maliltaln  vascular  integrity  if  noorbidity 
subsequent  to  freezing  injury  is  to  be  reduced.   (Author) 
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THE  EFFECTS  OF  VARIOUS  SUBSTANCES  ON  THE 

ACUTE  TOXKITY  AND  BLOOD  LEVEL  OF 

METHANOL. 

Rept.  no.  6, 

by  John  E.  GaJewsU.  V.  A.  Richardson,  and 

W.  R.  Alsdorf,  Jr.   23  Jun  48.  14p 

PpoJ.  NM007  031  Unclasalfied  report 
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Deaor^jiton:  (*Aloohol8,  Toxic  totormiioea),  (Toxic 
tolerances,  Alcobols),  Sodium  compounds.  Chlorides, 
Thiamines,  Vitamin  B  complex.  Succinates,  Methionine, 
Diftmayi,  Nitrates,  Thyrokl  ^and.  Tissue  extracts. 
Urea.  Insulin,  Oucose,  Drugs,  Parenteral  tnAiston. 

For  rats  hypotonic  sodium  chloride  solution  (0.45  per 
coit)  administered  Intraperltoneally  proyided  the  most 
favorable  results  in  lowering  the  mortality  from  acute 
intoxication  with  methanol.   Thiamin,  riboflavin, 
p-aminobenzoic  acid,  sodium  succinate,  methionine, 
dinitropfaenol,  thyroid  and  urea  hjKl  no  favorable  eff^t 
on  acute  toxicity.   Intravenous  fluid  had  no  effect  on 
blood  methanol  level  In  dogs.   Neither  Insulin  with 
^uoose  nor  dinitrophenol  have  an  iq>preciable  effect  on 
blood  methanol  levels  of  these  animals.    Recovery  of 
tlw  latter  group  from  the  intoxication  was  quicker  than 
that  of  untreated  controls  given  fluid  alone.   (Author) 
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USE  OF  IONIZING  GAMMA  RADIATION  FROM  A 
COBALT-60  SOURCE  FOR  PRESERVATION  OF  BACON. 
10  JaL  62,  rev.  1964  66p 

Unclassified  rqiort 

The  Army  petitl(»  for  clearance  and  approral  to  the 
Food  and  Drug  AdmlnlstraUoo. 

Descr^itors:  (*Radiatlan  effects,  Mteroorgsnlsms), 
(*Pork.  Preservation),  (*Irradlat8d  foods.  Meat),  Ioni- 
zation, Gamma  rays.  Radiation  hazards.  Contamination, 
Toxicity.  Germicides.  Clostridium  botulinum.  Contain- 
ers. Spores,  Food  poisoning.  Health  physics.  Dose 
rates,  Packaging,  Radioactive  isotopes.  Radiation 
tolerance.  Food,  Hermetic  seals.  Cobalt. 

Scientiflc  data  are  presented  to  demonstrate  that  the 
food  additive,  ionl^ng  gamma  radiation  from  a  Cobalt-60 
source,  when  applied  to  hermetically  sealed  raw  bacon  in 
the  amount  of  4.5  megarad,  yields  a  safe  irradiated  prod- 
uct, wliich  remains  free  from  toxic  and  other  mlcroU- 
(dogical  spoilage.   (Author) 
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Human  Resources  Research  OfBoe, 

George  Washington  Univ.,  Washington,  D.  C. 

RADAR  TRACKING  ACCURACY  AS  A  FUNCTION  OF 

TRAINING  AND  TASK  VARIABLES, 

bjr  Robert  D.  Baldwin  and  A.  Dem  Wrlf^  Oct  64,  26p 

HamRRO-TR-73 

Contract  DA44  188AR02,  Pro].  OJ95  50  001 

Unclassified  report 

Report  on  VIGIL  n. 

Descriptors:  («IUdar  tracUog,  Military  training), 
(*Mllltary  tralnli«.  Radar  traekli^,  (*R«lar 
operators.  Performance  tests).  Guided  missile  person- 
UBl,  Aptttodtf  tests.  Errors,  Radar  jamming.  Aximuth, 
SUnolattoa,  Job  analjrsls. 

To  evaluate  the  effect  of  selected  training,  personnel, 
aad  Job  factors  on  accuracy  of  ang^e  tracldng  by  radar 
operators.  36  subjects  were  briefly  trained  in  tracking, 
half  with  simulated  jamming  and  half  without.   Divided 


Into  four  equal  groiq)S,  tbey  were  tested  with  simulated 
targets  having  alternate  headings  of  1600  and  4800  mils. 
Results  indicated  that  pattern  and  magnitude  of  tracking 
errors  differed  as  a  function  of  target  heading,  and 
tracking  errors  tended  to  Increase  with  task  duration. 
Differences  in  GT  aptitude  within  a  score  range  of 
90-120  were  not  found  to  be  related  to  accuracy  of 
aide-rate  azimuth  tracking.    (AuUx>r) 
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(Ontarto). 

AERODYNAME  SOUND  FROM  FLUID  DILATATKJNS. 

A  THEORY  OF  THE  SOUND  FROM  JETS  AND  OTHER 

FLOWS, 

by  H.  S.  Ribner.   Jul  62, 141p  UTIAS-se 

AFOSR  3430;  N63  10636 

Uaolaflslfled  report 

This  rept.  supersedes  UTIA-67,  PB-163903,  ad-247  448 

Desor^itors:  f*Sound,  Jets),  (*Aooustlcs,  Fluid  flow). 
Noise,  Sources,  Convection,  Refraction,  Doppler  effect. 
Correlation  techniques,  bt^ral  e<ptatlon8. 

The  present  paper  is  a  revised  and  extended  versfon  of 
UTIA  Report  67  (PB-163903).  The  con^xited  examples 
therein  were  faulty  in  tbeir  choice  of  acoustic  source 
strength  and  in  its  statistical  properties.   An  alternative 
to  the  quadrupole  theory  of  flow  noise  is  given  In  terms 
of  sinqde  sources.    In  this  view  the  volume  of  a  fluid 
element  fluctuates  inversely  as  tiie  local  pressure: 
part  of  this  dilatation  generates  sound  and  another  part 
propagates  the  sound.  For  unbounded  low  qwed  flows 
the  equivalence  of  the  dUatatlon  integral  and  Lifl^ithiU's 
quadrupole  integral  is  demonstrated  by  means  of  a 
momentum  balance.  The  power  of  the  formalism  em- 
ploying the  dilatatioo  correlation  with  retarded  time 
Is  fkirttter  demonstrated  by  additional  examples.  Cal- 
culations for  simulated  jet  show  bow  narrow  frequency 
bands  of  the  source  spectrum  appear  greatly  broadened 
by  convection  of  the  sources  past  the  obaerver.  Cor- 
respooding  calculations  for  the  radiated  sound  tMd 
automatically  produce  the  correct  Doppler-shlfted 
frequencies  without  Uxqillcit  introduction  of  the  shift. 
A  filial  example  for  simulated  static  and  subeooically 
moving  jets  yields  oonqiaratlve  directional  intensity 
plots  for  supersonic  nozzle  flow  speeds:  for  the  mov^ 
Ing  jet  the  directional  peak  is  swept  back  the  expected 
amount.   A  particular  feature  -  for  either  case  -  is 
the  finite  value  of  this  peak.  Conctirrent  developments 
of  the  T.lghthill  theory  and  the  present  theory  are  now 
in  essential  agreement  ob  the  value. 
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CALLY COMPRESSED  HIGH  TEMPERATURE 
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Scientific  rept.  no.  1  (Doctoral  thesis), 
by  Goetz  K.  H.  Oertel  and  H.  R.  Grtem.   Jul  63,  93p 
Contracts  AF19  628  269,  AF19  604  4074,  Proj.  8647. 
Task  86471 
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Unclassified  report 

Descriptors:  (*PUsma  medium.  Spectroscopy). 
Magnetic  pinch.  Ma^ietohydrwltynamics,  Theory, 
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'Spectra  (Visible  and  ultrcvloleQ, 
npby,  Eleotroiis,  Temperature. 


Hicli-ipeed 


pbotog- 


A  critioal  investigatton  of  the  applicaUlity  of  Boltzmann 
factors  and  Saha  etpiatioos  to  a  moviqg  inhomogeneous 
plasma  was  carried  out.  Deviations  from  local  thermal 
equilibrium  are  dlaoussed  and  approximate  oorrectfons 
are  presented.  Time  resolved  spectmscopic  measure- 
ments in  the  visible  and  ultraviolet  rsgions  of  the  spec- 
trum and  hlg^  speed  photography  were  performed  on  the 
magnetic  compression  phase  of  a  prel«niaed  plasma 
with  reverse  trailed  magnetic  field  in  a  straight  cjdin- 
drlcal  single  turn  ooU.  The  experim^atal  results  are 
compared  to  predictions  as  obtained  ^  maoMtio  calcu- 
latloos  on  the  basis  of  a  magnetohydrpdynamic  theory 
in  UkB  two-fluid  model.   (Author) 
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MACHINING  OF  REFRACTORY  MATERIALS. 

Final  rept.  for  7  Nov  60-31  May  63, 

by  Norman  Zlatin,  Michael  Field,  WUUam  P.  Koster, 

and  John  V.  Gould.   Jul  63,  57^ 

Contract  AF33  600  42349,  Proj.  7  532^ 

ASD  TDR63  581,  ASD  TR  7  532a 

Unclassified  report 

Descriptors:  (*Refractory  material*.  Machining), 
(*Heat-reslstant  metals  and  alloys.  Machining),  (*Ma- 
cliinlng.  Heat-resistant  materials),  Refractory  metal 
alloys,  Timgsten,  Niobium  alloys,  Molybdenum  aUo3rs, 
Tantalum  alloys.  Nickel  alloys.  Steal,  Phenolic  plas- 
tics. Stresses,  Ceramic  fibers.  Reinforcing  materials, 
(Sass,  Ceramic  materials.  Zirconium  compounds. 
Oxides,  Aluminum  compounds.  Sheets,  Machine  shop 
practice.  Cutting  tools.  Drilling,  Space  craft.  Ceramic 
coatings.  Friction,  Tool  steel,  zirconium  alloys, 
Titanium  alloys.  Vanadium  alloys,  Chromium  alloys. 
Cobalt  alloys,  Iron  alloys.  Carbon  alloys. 

Machining  characteristics  are  presented  for  unalloyed 
tungsten,  molybdenum,  cdumbium  and  tantalum  alloys, 
Rene  41,  B-120  VCA  titanium,  D6AC  steel  52-58R  sub  c, 
Refrasil,  Pyroceram,  zirconium  oxide  and  aluminum 
oadde  coatings.  These  represent  some  of  the  most  dif- 
ficult to  machine  materials  presently  being  fabricated 
into  aerospace  componento.  Test  data  is  also  Included 
on  1)  high  speed  edge  milling  of  high  temperature 
sheet  materials  and  2)  Tometic  systi^  ot  drilling  and 
tapping.    (Author) 
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Arnold  Engineering  Development  Cen^r. 
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INVESTIGAT10N<OF  TWO^OZZLBtt^tXlBTER 
'  QIFPUSER-CJECTOR-  WITH  AND  WITBOUT  ^OfeCTED 
MASS, 

by  James  W.  Hale.   Nov  63,  74p 
Codtraot  AF40  600  1000 
AKDC  TDR63  130.  N64  11187 

I  Jnolaaaified  report 
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Deacr^itors:  (*Nozile  clusters.  Rooketa).  (*Diftuaers. 
Nozzle  dusters).  (*Jiet  pomp.  Nozzle  dusters). 
Rocket  motor  nozzles.  Contoal  nozzles.  Configuration, 
Simulation,  Performanoe  (Engineering),  Fluid  dynamic 
properties. 

The  investigation  was  performed  to  determine  Che 
dUfeser-ejector  configuration  which  would  best  satisfy 
engine  test  requirement.  Six  basic  series  of  diffUser- 
ejector  geometric  oonfigurations  were  selected.    Vari- 
ous combinations  of  nozzle  configurations  were  used  to 
drive  the  diffuser  configurations  being  tested.  The 
performance  of  the  various  difluaer-ejector  configura- 
tions was  obtained  botti  with  and  without  ejected  mass 
from  the  test  cell.  The  major  ooDSlderatloa  of  the  in- 
vestigation was  the  effect  of  the  diffUser  geometric 
shape  on  ejector  performance  and  the  effect  of  ejected 
mass  from  the  test  cell  on  the  ejector  performance. 
Correlation  of  model  data  and  one-dimensional  isen- 
tropic  relationship  between  dlffuser-to-nozzle  throat 
area  ratio,  cell-to-nozzle  total  pressure  ratto,  and 
ratto  of  specific  Iteate  U  shown. 
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Navy  Medical  Neuropsyohlatrlc  Research  Unit, 

San  Diego,  Calli. 

HABITUATION  OF  THE  ORIENTING  RESPONSE  IN 

ALERT  AND  DROWSY  SUBJECTS, 

by  David  G.  McDonald,  Laverae  C.  Johnson,  and 

David  J.  Hord.   Dec  63,  ISp 

Grant  NSF  QB922,  Pro).  MR005  12  2304 

NMNRU63  17 

Undasalfled  report 

Descriptors:  (*AdaptatloD  (Phjrsidogy),  Psycho- 
physiology),  (* Attention,  Reaction  (Psychdogy)),  (*Sleep. 
ReactloB  (Pisychdogy)),  Autonomic  nervous  system. 
Galvanic  skin  response,  Cardiovaacular  system. 

Alert  and  drowsy  subjecta  (by  EEG  criterion)  were 
compared  in  two  experlmanto  for  psyohophjrstologtosl 
habituation  of  the  orienting  response.  SiAJeota  in 
Experiment  I  (N^'SO)  received  10  presentstions  of  a 
doorbell-type  buzzer,  and  in  Experiment  H  (N-6^  thqr 
received  10  presentations  of  a  500  cps  tone.  Coinpari- 
sons  were  made  of  :  (1)  galvanic  skin  response  (GSR); 
(2)  spontaneous  GSR's  between  trials;  (3)  heart  rate 
(HR)  reqxmses;  (4)  finger  vascoconstrlctlon  responses; 
(5)  finger  temperature  responses;  and  ((^  respiration. 
Resulto  showed  that  there  ««re  no  differenoea  between 
groups  in  GSR;  however,  the  drowsy  group  showed  con- 
sistently fewer  spontaneous  GSR's.  Cardtovaacvlar  re- 
sponse measures  of  the  drowsy  groups  showed  consist- 
ently and  significantly  grester  responses  on  the  later 
trials  and,  therefore,  no  habituation  of  tlwae  responaea. 
This  finding  was  more  consistent  for  HR  then  vasom- 
otor response.  (Author) 
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FORGETTING  IN  AN  ASSOCIATION  MEMORY, 
by  Edward  A.  Feigenbaum  and  Herbert  A.  Simon. 
M  May  61,  lOp   P-2311 

Undasalfled  report 

Presented  at  the  National  Confereooe  of  tiia 


>  i 
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♦  ♦ ; 


AMocUtloa  of  Compiitlm'  Manhlneiy,  Lo«  Angetos, 
Calli..  A(«  «1. 

Descriptors:  (*LeaTnii>g,  Bionics).  (*Retentio(i,  Inter- 
ference), (*Datjt  storage  systems.  Memory),  Verbal 
behsTior,  Recall,  PTOgramming  (Computers). 

A  model  of  an  association  memory,  the  EPAM 
(Elementary  PerceiTer  and  Memoriaer),  is  a  learning 
system,  a  computer  simulation  of  human  verbal  learn- 
ing processes.   No  stored  information  in  this  memory  is 
ever  physically  destroyed.   Yet  the  behavtor  which  we 
normally  call  forgetting  occurs  because  of  a  loss  of 
access  (temporary  or  permanent)  to  information  stored 
in  a  growing  net  of  associattons.   In  this  system,  forget- 
ting occurs  as  a  direct  consequence  of  normal  learning 
processes  )i.e..  forgetting  is  the  result  of  the  interfer- 
ence of  Items  later  learned  with  items  learned  eailtor) 
without  the  postulation  of  a  separate  mechanism.   Two 
experlmente  with  human  verbal  learning  are  discussed, 
and  the  interference  phenomena  are  explained  in  terms 
of  the  EPAM  model.    (Author) 
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PRE-DECESIONAL  PROCESSES  RELATED  TO 

PSYCHOPHYSICAL  JUDGMENT. 

Rept.  no.  4, 

by  Emir  H.  Shuford,  Jr.,  Raymond  A.  Wiesen, 

H.  Edward  Massen^,  and  Shizuhiko  Nishlsato. 

May  63.  4^ 

Qranto  AF  AF0SR8S  S3.  AF  AF06R«3  5 

Unclassified  report 

Descriptors:  (*Deci8lon  theory.  Decision  maUi^, 
(^Decision  maldng.  ProbabUity).  (*Leamii^,  Per- 
formance (Humaln)),  Behavtor.  Psycbometrics,  Optlmi- 
zatton.  Retentton,  Mathematical  models. 

Five  pre-decisional  processes  related  to  psychophysical 
Judgment  are  discussed.   The  first  two  are  described  as 
learning  processes;  one  reflecting  improvement  In  per- 
formance due  to  additional  information  about  the  value 
of  a  particular  state,  the  other  reflecting  improvement 
in  performance  due  to  addittonal  information  about  the 
distribution  of  a  sequence  of  states.   The  third  is  de- 
scribed as  a  forgetting  process  reflecting  changes  in 
the  value  of  information  with  time.   The  fourth  deals 
with  tl>e  efficiency  of  utilization  of  exlstli^  informatton 
and  yields  a  model  for  response  probabilities.   The 
fifth  deals  with  the  amount  of  information  required  for 
a  decision  as  related  to  uncertainty  about  the  value  of 
a  particular  state.   (Author) 
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SOME  BAYESIAN  LEARNING  PROCESSES. 
Rept.  no.  2. 

by  Emir  H.  Shuford.  Jr.   Mar  63,  4^ 
Grant  NSF  GS114 

Unclassified  report 

Descriptors:  fDeclsion  theory,  Decision  making), 
('Decision  maldng.  Mathematical  analysis).  ('Proba- 
bility.-Decision  theory).  Learning.  Optimization,  Mathe- 
matical predlctl<»i.  Programming  (Computers), 
Psycbometrics. 

The  paper  illustrates  the  technique  of  degradatton  as  a 
method  for  the  logical  analysis  of  tasiu.    A  well-defined 
decision  task  is  degraded  t^  eliminating  certain  knowl- 
edge of  the  prtor  probabilities,  by  delaying  payoffs,  by 


wltthnUilng  knowledge  of  ooodltioaal  probabllittos,  and 
finally  by  eliminating  tlie  sample  data.   In  each  oaaa,  • 
straightforward  application  of  probabUity  tlieory  usi^ 
Hayes  theorem  yields  an  optimal  strategy.   Each  strat- 
egy is  optimal  in  that  it  yields  the  largest  possible  total 
expected  utility  for  repeated  performanoes  of  the  task. 
The  resulting  set  of  degradatJons  is  open  to  two  inter- 
pretations.  One  interpretation  Is  that  each  optimal 
strategy  corresponds  to  the  performance  of  an  ideal 
declston  maker  operating  under  certain  oonstralnte. 
The  other  interpretatton  Is  that  each  degraded  task 
corresponds  to  a  poasible  laboratory  ejqwrlnoent.   In 
this  case,  the  technique  of  degradation  serves  to  Intro- 
duce some  structure  Into  the  relations  between  the 
possible  ejqierimental  tasks.  (Author) 
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PRE-  AND  POST-DECISIONAL  PROCESSES  OF  THE 

•FUNGUS-EATER', 

Rept.  no.  6. 

by  Masanao  Toda.   May  63,  26p 

Grante  NSF<316486,  NSF  QS114 

Unolasslfled  report 

Descriptors:  (•Decision  making,  Declston  theory), 
(•Decision  theory,  ProbabUity),  Learning,  Behavtor, 
Game  theory,  Biootos.  Data.  Psycbometrics. 

A  hypothetical  subject,  the  ftmgus-eater,  is  used  to  sim- 
ulate a  Inmian  in  tlie  process  of  making  decistons.   A 
theoretical  discusston  of  decision-making  processes 
follows. 


29.  Quartermaster  Equipment  and 
Supplies 
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Naval  Supply  Research  and  Devetopment  Facility, 
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EVALUATION  OF  VEAL,  BONELESS,  FROZEN, 

PORTION  CUT. 

Technical  rept.  review, 

by  H.  R.  IgniOl.   2  Jul  63,  29p 

Tnak  NT  F016  13  002  69  63 

Unolasslfled  report 

Descriptors:  (*Meat.  Military  requiremente).  ('Naval 
procurement.  Meat),  Frozen  foods.  Coste,  Storage, 
Teste,  Food  dispensing.  Cooking  devices.  Navy,  Food. 
Acceptability.  Navy  budgeto. 

Laboratory  and  general  mess  teste  were  conducted  on  a 
preproductlon  sample  (3,000  lbs)  of  the  portion  cut  veal 
in  comparison  to  the  currently  authorized  semi-boneless 
veal.   The  test  product  'As  Received'  was  a  two-cate- 
gory Usue  (veal  cuttete  and  flaked  steaks)  with  both  pre- 
cut  to  portion  sizes.  The  currently  authorized  issue 
consisted  of  three  categortes  (roast,  cliops  and  stew) 
with  two  requiring  cutting  by  cooks  before  preparation. 
The  new  portion  cut  issue  had  greater  jrtelds,  was  more 
economical,  saved  space  and  weight,  and  was  easier  to 
prepare  than  the  semi-boneless  issue.   It  was  recom- 
mended that  the  test  product  be  autltorized  for  Navy 
general  mess  use  both  ashore  sod  afloat.   (Author) 
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30.  Research  and  Research 
Equipment 
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Notre  Dams  Univ.,  tad. 

HUMAN  AND  MBCHANICAL  RECOCanTlDN, 

Iqr  Ksonath  M.  Sayre.  May  63.  14p 

Ui^asslfied  rcfwit 

Pub.  In  MsOSSi&l'  ▼•  XIV.  no.  54.  p 
(Milan.  Ka^n 


37-4111. 1963 
1,  RsnrtewB), 


Deaoilptors:  (*Patt8m  recognition. 
Aztlflolal  IntalUgenoe,  Perception,  Leanli^' 
Cybemetlos,  Programming  (Conqnitor  i . 


32.  Miscellaneous  Arts  and  Sciences 
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Sjrstem  Development  Corp.,  Sante  Monld*,  Calif. 

THE  METHODOLOGY  OF  SEMEMIC  ANALYSIS  WITH 

SPBCIAL  APPLK;ATK»I  to  the  ENGtGH 

PREPOSITION, 

by  James  H.  White.   11  Sep  63,  80p  SDC*SP-1339 

U^asslfled  report 


Deaorlptors:  (*Language,  Analysis), 
translation. 


t"' 


Machine 


The  paper  describes  the  stratlfioatlonal  theory  with 
emphasis  oo  samemic  analysis  and  ttten  gives  in  detail  a 
semmnki  analysis  of  the  major  prepositions  In  the 
BngUah  language  and  some  conclusions  about  the  lli^;uls- 
tlo  aovlraBment  of  the  Individual  prepcaittoas. 
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Patent  Office,  Washington,  D.  C. 

U.  S.  PATENT  OFFKE  MECHANIZED  SEARCHING. 

Progress  rept.  Ij 

by  Don  D.  Andrews.   18  Apr  58, 1^       | ' 

U^asslfled  report 

Presented  for  American  Chemical  Socialgr,  San  Francisco, 
Calif.,  14-18  Apr  68. 


I,  pUento), 


Descriptors:  (*&iformstlOD  retrieval, 
(•Punchsd  cards,  Patente),  (*Patente.  Information  re- 
trieval). United  States  government.  Steroids,  Chemical 
compounds.  Input-output  devices.  Law. 

Tbs  Patent  Office  experience  with  seven  months  of  rou- 
tine mechsnlcal  searoliing  on  a  ftilly  operational  basis 
Is  discussed.  The  mechanized  art  Is  th«t  of  the  chemical 
steroid  compounds  whtoh  oonq>rlses  twelve  of  approxi- 
mately 1100  subclasses  of  Class  260  dealing  with  organic 
chemistry.   All  Information  in  these  patente  pertaining 
to  steroid  compounds  has  been  recorded  In  a  deck  of 
punched  cards,  one  for  each  patent,  by  a  system  already 
widely  publicized.    For  the  actual  machine  operatton  the 
Patent  Office  has  successfully  trained  fQe  clerics  with 
excellent  resulte.   The  examiner  does  only  the  profes- 
sional work  of  propounding  the  question  or  questions  to 
be  searched  and  evaluating  the  legal  and  acientiflc  sig- 
nificance of  the  patente  selected  by  the  machine.  The 


lole  limitation  of  tbe  preaent  meohsnlzatloo  system  is 
that  U  interentiy  U  llmltad  to  the  sterokl  field  by  tta 
coding  system  and  thus  cannot  be  extended  without 
change  to  other  subject  matter.  This  however,  is  tiie 
subject  of  Airtber  work  by  the  Patent  Office  Staff  and 
more  may  be  fortiicomlng  shortly  on  the  problem  of 
a  generally  applicable  system  for  encoding  any 
chemical  confound  as  well  as  the  various  procedures 
and  processes  In  chemistry. 
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FIRST  DRAFT  OF  AN  ENGLISH  INPUT  PROCEDURE 

FOR  MECHANICAL  TRANSLATION. 

by  Ernst  von  (Hasersfeld.   Mar  62,  3^ 

Unolasslfled  report 

Pub.  In  Metfaodos,  v.  XIV,  no.  64,  p  47-77,  1962 
(Milan,  Italy). 

Descriptors:  (*Machlne  translation.  Language). 
^Programming  (Computers),  Machine  translattoiQ. 
Italy,  Analyste. 

The  report  presente  an  liqiut  procedure  for  En^lsh  In 
manhinn  translation.  The  procedure  is  an  attanqit  to 
achieve  operational  economy  using  the  concept  of 
(Oorrdstlonal  nete).  Single  sentence  Input  texte,  each 
containing  a  special  'End  Sign.'  were  employed. 
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PREPRINTS  FOR  SEMINAR  ON  MECHANKAL 

TRANSLATION. 

Apr64,154p 

Unclassified  report 

Papers  presented  by  the  Japanese  partic4>ante  in  the 
U.  S.~Japan  Seminar  on  Mecluuiical  Translation,  Tokyo, 
Apr  64,  under  the  auspices  of  Panel  II  of  the  U.  S. — 
Japan  Committee  on  Scientific  Cooperation. 

Descriptors:  (*Maohlne  translation.  J^)an),  (*Symposla, 
Machine  translation).  Digital  computers.  Language, 
Communication  theory.  Programming  (Computers), 
Analysis. 

Contente:  Status  and  problems  of  mechanical  translation 
in  Japan;  Psyoho-llngulstlc  studies  of  mechanical  trans- 
lation In  Japan:  Japanese  grammar  of  the  zerotfa  approxi- 
mation; English-Japanese  translation  formulas:  Verb 
patterns  for  the  basis  of  sentence  generation;  An  ^>- 
proaoh  to  tiie  general  theory  of  natural  langua.-^:  Pro- 
cedure for  pre-editing  Japanese;  Mechanical  transla- 
tion of  pre-edited  Japanese;  A  survey  of  MT  oriented 
hardware  In  Ji^Mn;  Models  and  strategies  for  MT; 
Automatic  segmentation  of  Japanese  text;  Design  of  the 
special  purpose  computer  KT-2. 
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by  Oae  Langerfaans.  Aug  63, 104p 

Unclassified  report 

Descr^tors:  («Language,  Analysis),  Theory, 
Macliine  translation. 
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The  paper,  glTing  the  trmafcrmittonal  trmrtatton  of  a 
paragraph  firom  Edward  Saplr,  'Culture,  Language  and 
Peraooallty,  Selected  Essays,'  pp.  178-79,  from  English 


Into  Oerman,  strooc^jr  oooflrms  tiie  similarity  of  tiw 
kernel  sentraces  and,  with  Tery  few  exceptions,  that  of 
the  transformational  operations  for  these  two  languages. 
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U.S.  DEPARltMENT 

SERVE  THE  BUSINESS 


k 


OF  COMMERCE  FIELD  OFFICES 

OMMUNITY 


The  Department  o|  Commerce  maintains  Field  Offices  to  enable  the  business  community  to 
avail  itself  locally  of  Government  facilities  designed  to  promote  commerce.  Working  closely  with 
various  units  in  the  Department  and,  when  necessary,  with  other  Government  agencies,  the  Field 
Offices  provide  business  services  to  manufacturers,  wholesalers,  retailers,  trade  publications,  trade 
associations,  advertising  agencies,  research  groups,  financial  institutions,  and  exporters  and  importere. 

Experienced  pers<Mittel  will  gladly  assist  in  the  sdution  of  specific  problems,  explain  the  scope 
and  meaning  of  regulations  administered  by  the  Department,  and  provide  practical  assistance  in  the 
broad  field  of  domestic  and  foreign  commerce.  Field  Offices  act  as  official  sales  agents  of  the  Super- 
intendent of  Documents,  atid  maintain  an  extensive  business  reference  library  containing  periodicals, 
directories,  publications  and  reports  from  official  as  well  as  private  sources. 

Among  the  many  services  which  businessmen  have  found  of  value  arc: 

PRODUCTION 

•  Modernization  of  plant  processes  and  other  tech- 
nological aids 


GENERAL 

*  Management  and  businesk  aids 

*  Establishing  a  new  business 
BASIC  ECONOMIC  DATA  || 

*  Census  data  with  nationajl:  and  often  State  and 
r^onal  breakdowns,  on  msUufacturing  wholesal- 
ing, retailing,  service  industries,  employment  and 
unemployment,  population,  housing,  agriculture 

*  Basic  records  of  national  income  and  product, 
r^onal  trends,  balance  of  Ipayraents,  foreign  aid 
MARKETING  AND  DISTRIBUTION 

*  Development  and  maintenance  of  markets 

*  Distribution  channels,  facilities  and  services 

*  Marketing  and  distributidn  statistics 

COOPERATIVE  OFHCES 


•  Development  of  new  products 

•  Government-owned  patents  for  free  license 

•  Commodity  standards 

FOREIGN  TRADE  AND  INVESTMENT 

•  Tariff  and  exchange  r^;ulations 

•  Imfwrt  and  export  quotas,  licensing  regulations 

•  Statistics  on  imports  and  exports 

•  Investment  and  trade  opportunities  abroad 

•  Economic  conditions  in  foreign  countries 


To  make  the  servicjes  of  the  Department  of  Ckimmerce  more  widely  available,  agreements 
have  been  entered  into  with  more  than  750  Chambers  of  Commerce,  Manufacturers  Associations, 
and  similar  business  groupsjvnder  which  these  organizations  have  become  official  Cooperative  Offices 
of  the  Department.  If  sp^ific  information  is  not  on  hand  in  the  Cooperative  Office,  your  problem 
will  be  referred  to  the  nearesl  Departmental  field  office. 


D*partiii«nt  PM4  Oilcw 


Memphla,    Tom..   38103,   345   Pedenl  OtOce  BuUdliv.  167  N.  Main  SovM. 

Phone:   534-3214. 


Alto^wnjy.,  R  M-LJ7I01,  U.S^ounhoUe.   J47-0811.  Lo.  Angeles.  Cillf.,  90013.  Room  450.  WcMeni  Pacific  BuiUmg.  1031  S 

Anchorafe.  AlaaU.  99501,  Roam  306,  Lou««c-Sa(ii  Building.    Phooe:    BR  Bioadway.   668-2830                                                                ""uuii^  ivoi  ». 

3-9611. 
Acluaa.  Ga.,  30303,  75  Forsyth  St.,  N.W.    Uckaoa  3-4121. 

Baldmorc.   Md..   21302.   305  U.S.  CustanftMas.  Gay  and  Uraiaixl  Sowta.  Miami,  FU.,  33130,  1628  Federal  OTBce  Bldg.,  51S.W.  Plr«  Aremie     Phooe- 

PbOBc:    PLaza  2-8460.                               i  330-5267.                                                                                                      ^^ 

Blrmlngtiam.  Ala.,  35203,  Title  Bidg.,  303^  TUnI  A»e.,  Noirtli.    Phone:   325-  Mllmukae,  Wla.,  53303,  Straua  Bldg..  238  W   Wiacooaln  Avenue     Phooe-   BR 

SUl.  2-8600. 

Boston,    Maaa..    02110.    Room    230.    80    redenl   Street.     CApliol  3-2312.  Minneapolla,  Minn.,  55401,  Room  304.  Federal  Bkkr..  llOSoulta  Fourth  Street 

BufUo.  N.Y..  14303.  504  Federal  Bulldli«  117  ElUcott  Street.    Phone:  842-  Phooe:   334-2133.                                                                           ^^  ^^ 

'*•-  „  New  Orleana.  La..  70130.  1508  Maaooic  Temple  Bkk..  333  Sc  Claries  Avenue 

Oiarleatan,  S.C.,  29401,  No.  4.  North  AtlaWlc  Wharf.    Phone:   722-6551.  Phone:527-6546.  »i-   d««  ,*»  ai.  ^«ries  Avenue. 

CSarlastoa,  W.  Va..  25301,  3002  New  Petieral  OBHce  Bulldlog.  500  Quarrler     New  York.  N.Y.  10001,  6UtFl.,  Empire  State  Bldg.,  350  Fifth  Avenue.   LOm- 
Strest.    Phone:   343-6196.  acre  3-3377.  " 

Cheynne,  Wyo.,  82001,  307  Majestic  Bldg..  16th  k  Capttol  Ave.    Phone:  634-      Philadelphia,  Pa.,  19107,  JeCtoraon  BulldlK.  1015  CSiestinit  Street    WAlnut 
_"*•  L:  3-3400. 

ChlcMirt,  m.,  60606,  Room  1302,  236  WaM  k*ckaan  Blvd.   828-4400.  Phoaolx.  Arte..  85025,  New  Pedenl  BUg..  330  N  Plrat  Avenue     Phone-   261- 

Clnclnaatl.  Chkx  45302,  8038  Federal  Otncj  Building.  550 Main  Street.    Phooe:         s3y  «<».,  «ur..  rira.  Avenue,    mooe.   zoi 

381-2300.  Plttahurgh.  Pa.,  13322,  1030  Park  Bkb.,  355  Plfdi  Avenue.    Phone:  644-2BS0 

Cleveland.  Oilo.  44101,  4lh  Floor,  Federal  Raserve  Bank  Bldg.,  East  6th  St.     Portland,  Oreg.,  97304,  217  Old  uToourthouae,  520  S  W  Morrlaoo  SMt' 

fc  Sqwrlor  Ave.    341-7900.  236-3X1. 

DUlaa,  Tax.,  73X3.  Room  1300,  1114  Ca*«nerce  Straat.    Rhrerskle  9-3387.     Rano,  N«r.,'  89503.  1479  Wells  Avenue.    Phone:    FA  2-7133 
Denver,  Oolo..  80302,  142  New  Cuatom  House,  19th  It  Stow  Street.    Phone:     Richmond.  Va.,  23240,  2105  Federal  BulldUw.  400  North  Bth  Street    Phooe- 

649-3611. 
St.  Loula,  Mo.,  63103,  2511  Federal  Bldg.,  1520  Market  Street.   MAln  2-4343. 
Sak  Lake  Qty,  Utah,  84111,  S2S5  Federal  Bui]dii«.  125  South  State  Sti«et. 

534-5116. 
San  Piandaoo,   Oallf.,   94102.   Federal  Bulldlog.  490  Golden  Gate  Avenue. 

Phooe:  556-5864. 
Santurco,  Puerto  Rico,  00907,  Hooo  638,  605  Coodado  Aveoue.   Phooe:  723- 

4640. 
Savaooafa.  Oa.,  31402.  335  U.S.  Oourthouae  and  Pom  OCBce  BUg.,  U5-29  Bull 

Street.   A£)ama  2-4755. 
Saatda,  Waafa.,  98UM,  809  Federal  Office  BUg.,  909  Plrat  Aveaue.   MUOMl 

i-saoo. 


297-3246. 
DaaMolnaa,  kiwa,  30909. 1216  ParamouotBuUdlng.  309  Gn^  Aveaue.   Phooe: 

lM-4222. 
Oatrolt,  Mich.,  48236,  445  Fadsial  BUg.   t»-tOU. 
Graeoatorob  N.C,  27402,  Room  407,  U.S.  I^Wt  Ottica  BuOdliv.    273-8234. 
Harttord.  Coan..  06103.  IB  Asylian  St.    PhiM:   344-3530. 
HooQlulu.  Hawaii.  96613,  303  baenadonal  kvl^s  BUg.,  1022  Bethel  StiMt. 

Phone:  98S667. 
Itaiatoo.  Ta.,  77003,  5102  Federal  BUg.,  (15  Rusk  Ave.   CA  8-0611. 
JackaoavlUe,  Pla.,  32302,  3U  GrMnlaaf  BiiIUIm.  206  Laura  Street.   ELgla 

4-7111. 

City.  Mo..  64106.  Room  3011.  911  IWalaul  Street.    BAltlmoce  1-7000. 
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OTS  Announces  . . . 

the  availability  of  Supplement  A  to  U.  S.  Govern- 
ment Research  Reports.  Volume  39,  Number  5. 

This  Supplement  is  one  of  four  being  issued  to  list 
a  group  of  reports  set  aside  by  the  Defense  Docu- 
mentation Center  in  March  of  this  year  for  later 
announcement. 

Each  Supplement  contains  its  own  indexes  and 
all  reports  will  be  listed  in  the  "Technical  Abstract 
Bulletin"  Cumulative  Index  for  this  Volume  of  the 
USGRR. 

Supplement  A  is  available  free-of-charge  upon 
request  to  Office  of  Technical  Services,  U.  S.  De- 
partment of  Commerce,  Washington,  D.  C,  20230. 
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Field  Office  or  to  Superintendent  of  Documents,  U.S.  Oovemtnent  Printing  Office,  Washington,  D.C.  tO^Oi. 
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U.S.  Government  Research  Reports 


This  publication  is  issued  twice  a  month  to  announce 
new  reports  of  research  and  development  released  by 
the  Department  of  Defense  and  certain  other  agencies 
of  the  Federal  Government  sponsoring  research  and 
development  programs.  Unless  otherwise  indicated, 
reports  listed  are  available  from  the  Office  of  Technical 
Services.  The  documents  are  available  in  original, 
reproduced,  or  microfiche  copy  only. 

The  first  section  of  U.  S.  Government  Research  Re- 
ports (USGRR)  is  prepared  for  the  Defense  Docu- 
mentation Center  and  is  called  "Technical  Abstract 
Bulletin"  (TAB).  (DDC  is  a  Department  of  Defense 
agency  which  services  DOD  agencies  and  their  con- 
tractors with  military  research  information.)  The  next 
section  is  called  "Non-Military  and  Older  Military  Re- 
search Reports."  Here  are  listed  new  reports  of  civil- 
ian agencies  of  the  Government  and  military  research 
rqwrts  not  to  be  found  in  the  'TAB."    Most  of  these 


How  To  Order  Reports 

Almost  all  reports  listed  in  USGRR  are  available 
from  the  Office  of  Technical  Services,  U.  S.  Depbi!- 
ment  of  Commerce,  Washington,  D.  C,  20230,  or  may 
be  ordered  through  any  Department  of  Commerce 
Field  Office.  Prices  are  given  with  each  entry.  Hard 
copy  price  is  indicated  by  the  letters  "HC";  micro- 
fiche price  is  indicated  by  the  letters  "MF."  Please 
use  the  identification  numbers  (AD  number,  PB  num- 
ber) and  titles  of  reports  when  ordering.  Also  use 
accession  numbers  when  ordering  documents  listed 
in  NSA  and  STAR.    Prepayment  is  required  or  pur- 


older  military  reports  have  been  acquired  by  OTS  in 
response  to  specific  industry  requests. 

Atomic  Elnergy  Commission  reports  avaUable  from 
OTS  are  listed  in  Nuclear  Science  Abstracts.  NSA  is 
available  to  the  general  public  on  a  subscription  basis 
from  the  Superintendent  of  Documents,  U.  S.  Govern- 
ment Printing  Office,  Washington,  D.  C,  at  $30  a 
year  (domestic),  $37  a  year  (foreign).  Single  copy 
cost,  $1.75  (plus  25  percent  for  foreign  mailing). 

National  Aeronautics  and  Space  Administration  re* 
ports  available  from  OTS  are  listed  in  Scientific  and 
Technical  Aerospace  Reports.  STAR  is  available  to 
the  general  public  on  subscription  from  the  Superin- 
tendent of  Documents,  U.  S.  Government  Printing 
Office,  Washington,  D.  C,  at  $25  a  year  (domestic), 
$31  a  year  (foreign).  Single  copy,  $1.50  (jdus  25 
cents  for  foreign  mailing). 


chases  can  be  charged  to  Superintendent  of  Documents 
deposit  accounts. 

For  reports  available  from  GPO  only,  address  your 
order  and  make  check  or  money  order  payable  to 
Superintendent  of  Documents,  U.  S.  Government  Print- 
ing Office,  Washington,  D.  C,  20402. 

When  any  report  is  available  from  a  source  other 
than  OTS  or  GPO,  the  name  and  address  of  that  source 
will  be  given.  Direct  your  order  to  that  address  and 
not  to  OTS. 


SPECIAL  ANNOUNCEMENT 


The  report  series  USSR  Scientific  Abstracts  and  East  Euronean  Scientific 
^^^^^  published  by  the  Joint  Publications  Research  Se^^halrtein 
expanded  to  include  abstracts  formerly  published  by  Office  5  TecM^f^^ 
iZ'l?^^  T?^^  "^^  '^'^^  Current  Review  of  the  Sov^^r  T^y.JrJf!T'!^' 
which  has  been  discontinued  with  the  ^  October  i%4  issue 

Cvternil^^o""r^''  "*"^   s^bseries  -  Bio-Medical  Sciences,  Chemistry, 
Eu^^  nlf ;  ^,"™P"^^"  ^"d  Automation  Technology,  Earth  Sciences  (East 
Europe  only)    Electronics  and  Electrical  Engineering,  Engineering  and 
SZTt^'^^t^!'  T^  Metallurgy,  and  Physics  and  MaSattcs  ?-  t^^^^ 

r.^orif.Hnn  f"^^"^  fi^T^^^  ^^P°^^"  ^"^  P^°^^^  ^  "'^er  breakdown  of 
information  In  specific  fields  of  interest  for  users.   Any  or  all  of  the 

subseries  in  either  the  USSR  or  East  European  areas  ckn  be  orS    In 
ffl,       '«  "^J^P^"^  ^^""^^^  entitled  Communist  Chinese  Scientific  Abstracts 
is  also  offered,  containing  translations  ot  selected  abstracts  ofchinese 
works  published  in  the  Soylet  Referativnyy  Zhumal  (Abstracts  Jou^ 
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Pertinent  abstracts  on  geophysics,  astronomy  and  space  are  oublished 
ta|^ln,onthly  serial  Soviet-Bloc  Researc^h  on  G^phy^i^s'^Ast'^^^^ 

For  information  on  ordeiing  any  of  the  above  publications,  write  to  . . . 

Clearinghouse  for  Federal  Scientific  and  Technical  Information 
Joint  Publications  Research  Service 
Building  Tempo  E 
Adams  Drive,  4th  and  6th  Streets,  S.  W. 
Washington,  D.  C,  20443 


CDNTENIS 


Nocice  to  Subscribers 

Federal  Regional  Technical  RepitirVcCTterV 

^*'"  "^  "•  S.  GQwmmentRea«|tchReportBr.mi..L.M«»'i;j»i:il' 


Ui 
vi 
vi 


Subject  Divisions 


1 
2 
3 
4 

5 
6 
7 


J  i  ctlon  I :       TECHNICAL  ABSTRACT  BULLETIN 


Aircraft  and  Flight  Equipinlsnt 

Astronomy,  Geophysics,  aad  Geograpby! 

Chemical  Warfare  Equipm^qt  and  Materials  1! 

Chemistry 

Communications ...  ....> 

Ctetection 

Electrical  Equipment 

8  Electronics  and  Electronic  feqiiipmenti 

9  Fluid  Mechanics 

10  Fuels  and  Combustion. . . 

11  Ground  Transportation  Equl|)ment 

12  Guided  Missiles .|, . 

13  Installations  and  Constructi^ti 

14  Materials  (Non -Metallic) 

15  Mathematics 

16  Medical  Sciences , 

17  Metallurgy , 

18  Military  Sciences  and  Operitjions 

19  Navigation •! . . . . . 

20  Nuclear  Physics  and  Nucleaf  Chemistry! 

21  Nuclear  Propulsion t 

22  Ordnance 1 

23  Personnel  and  Training , 

24  Photography  and  Other  Reproduction  pi-^es^s! 

25  Physics   , 

26  Production  and  Management i 

27  Propulsion  Systems J 

28  Psychology  and  Human  Engineering  .... 

29  Quartermaster  Equipment  and  Supplies. 

30  Research  and  Research  £qui|proent 

31  Ships  and  Marine  Equipment 

32  Miscellaneous  Arts  and  Sciefices* . 
31  Transportation  ........>. 


••••••••I 


»^  •  •  •  »-*  I 


•  ••••••< 


••••••••« 


Subject  bidex  . . . . 
AD  Number  Index 


1 

$ 

••••••  1^ 

••••••  14 

••••••  17 

21 

23 

••••••  £0 

••••••  oO 

41 

.  No  Entries 

A3 

47 

!•••••  48 

>•••••  d2 

'••••■  /  ^ 

•  •  •  • •  /o 

84 

91 

92 

• • • • •  vd 

97 

99 

102 

103 

118 

•  •  •  • •  123 

126 

131 

132 

143 

• . • . .  144 

•  •  •  •  •  15o 


•'•*•••-« 


..  I-l 


-t 


C(»1TENTS  (Con. ) 
Section  II:       NON-MILITARY  AND  OLDER  MILITARY  RESEARCH  REPORTS 

Subject  Divisions  ^^ 

1  Aircraft  and  Fligjit  Equipment ^'j 

2  Astronomy,  Geophysics,  and  Geography. •  •  •        S-l 

3  Chemical  Warfare  Equipment  and  Materials "O  Entries 

4  Chemistry S°  f  """!*• 

5  Communications S°  ^"^"^  " 
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26  Production  and  Management •- S-5 

27  Propulsion  Systems No  Entries 

28  Psychology  and  Human  Engineering No  Entries 

29  Quartermaster  Equipment  and  Supplies No  Entries 

30  Research  and  Research  Equipment |"^ 

31  Ships  and  Marine  Equipment S-6 

32  Miscellaneous  Arts  and  Sciences S-7 

33  Transportation No  Entries 
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SPECIAL  LITERATURE  SEARCHING  FEE  INCREASED 

Effective  October  1,  1964,  the  fee  for  Special  Literature  Searches  by  the  Office  of  Technical 
Services  and  the  Science  and  Technology  Division,  Library  of  Congress,  is  increased  from  $8  per  hour 
to  $11  per  hour  of  searching  time.   The  increase  is  necessary  to  permit  the  agencies  to  recover  the 
actual  costs  of  these  searches. 

The  Special  Literature  Searching  Service  is  a  subscription-type  service  to  provide  subscribers 
with  bibliographic  information  tailored  to  their  specifications.   For  information  on  this  service,  write 
to  OTS,  U.  S.  Department  of  Comn>erce,  Washington,  D.  C.    20230. 
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MOTICE  TO  SUBSCRIBERS 

NMf  Sfondard  Pricing  Schedule 

For 
Originol,  Reproduced ,  or  Microfiche  (k>pies  of  Oocumentt 

The  new  OTS  pricing  schedule  for  original  or  reproduced  copies  is  retroactive  except  where  the  previously 
announced  price  o<  printed  documents  is  lower.  When  the  existing  stocks  of  primed  documents  are  depleted  and 
must  be  reproduced,  the  new  price  schedule  will  apply.   Normally,  documents  which  were  announced  more  than  one 
"  "-'-'-^  *      '     The  new  standard  schedule  in  general  is  1/3  lower  than  the  average  previous 


year  ago  will  nor  be  in  printed  f 
prices. 


1 


Standard  Price  Schedule  for  Original  or  Reproduced  Copies  (HQ 


1  -  25 
26-  50 
51  -  100 
101  -  150 
151  -  200 
201  -  300 
301  -  400 
401  -  plus 


$1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
7. 00  plus 

.  01  per  page  in  excess  of  4(X)  pages 


OTS  has  changed  its  system  of  mlcrophotography  from  microfihn  to  microfiche  (a  unitized  sheet  form  of 
microphotography).  AU  documents  announced  by  OTS  subsequent  to  July  15,  1964,  are  available  either  in  origi- 
nal, reproduced,  or  microfiche  copy  only,  * 

OTS  will  use  the  International  Sundard  size  of  micrcrfiche  sheet  <rf  105  mm.  x  148  mm. (approximately 
4    x6").   Image  size  will  be  generally  an  18:1  reduction.    If  a  document  contains  57  pages  or  less,  normally  only 
one  sheet  of  microfiche  will  be  necessary.    "Trailer  cards,  "  or  cards  in  addition  to  the  first  will  be  used  for  the 
additional  pages. 


Method  of  Purchase 
Individual  Document  Orders 


Automatic  Distribution* 
(by  Issuing  Agency),  e.  g., 
all  NASA,  all  AEG,  all  ODC,  ei(j.) 

Automatic  Distribution  of  all  report  ( 
or  all  translations  available  frofi  i 
Clearinghouse  in  microfiche 

Additional  copies  of  the  same  docurtifent 
requested  with  the  original  ordeii 


Standard  Price  Schedule  for  Microfiche  (MF) 

Microfiche  Price 


%  .50  for  1st  sheet 
plus   .  25  for  each  trailer  sheet 

$  .40  for  1st  sheet 
plus    .  25  for  each  trailer  sheet 


$  .  25  for  Ist  sheet 
plus     .  25  for  each  trailer  sheet 


%  .  25  for  1st  sheet 
plus      .  25  for  each  trailer  sheet 


•Automatic  distribution  by  sui>)ect  category,  throu^  advance  subscription,  will  be  announced  in  the  near 
future. 

Pricing  schedules  for  sale  of  magnetic  (computer)  tapes,  new  journals,  catalog  cards,  fee  literature 
searches,  and  other  bibliographic  n^aterials  will  be  announced  later. 
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NCmCE  TO  aJBSCRIBERS  ABOUT  RECENT  OTS  CHANGES 

Recent  developments  aimed  at  strengthening  and  broadening  the  OTS  program,  under  Public  Law  776  - 
81  St.  Congress,  for  the  collection  and  distribution  of  Government  research  and  development  reports  will  result 
in  some  important  changes  directly  affecting  OTS  customers.   Changes  Just  made  include  document  prices  and 
method  of  mlcrophotography.   In  the  future,  changes  in  the  price  of  literature  searching  and  In  the  composition 
of  the  USGRR,  ai»d  possibly  other  changes,  will  be  made  and  announced. 

An  interagency  agreement,  announced  by  the  White  House  on  February  28,  called  upon  the  Etepartment 
of  Commerce  to  strengthen  and  broaden  the  functions  of  OTS  under  Public  Law  776  to  make  the  agency  more 
effectively  a  "Clearinghouse  for  Federal  Scientific  and  Technical  Information.  " 

Steps  to  develop  such  a  Clearln^iouse  are  being  taken  as  rapidly  as  possible,  and  the  Office  of  Technical 
Services  has  been  extensively  reorganized  to  effectively  carry  out  the  expanded  functions. 

The  Clearinghouse  provides  a  single  point  of  contact  through  which  current  research  efforts  and  the 
results  of  Government- sponsored  research  in  science  and  technology  can  be  made  available  to  industry,  com- 
merce, and  the  general  public.   The  Clearinghouse  collects,  organizes,  publicizes,  and  provides  reference, 
referral,  and  sales  services  for  technical  reports  and  translations  received  from  domestic  and  foreign  sources. 
The  primary  aim  of  the  Clearinghouse  is  to  achieve  through  interagency  agreement  and  cooperation  a  unified 
documentation  and  distribution  system  for  Government-generated  technical  reports  and  Information  on  research 
in  progress. 

Another  significant  development,  in  line  with  the  interagency  agreement,  was  the  signing  on  March  9 
of  an  agreement  between  the  Department  of  Commerce  and  the  Department  of  Defense  providing  for  OTS  to 
handle  all  processing  and  distribution  of  unclassified/unlimited  DOD  reports,  a  function  formerly  performed 
largely  by  the  Defense  Documentation  Center,  except  that  OTS  was  responsible  for  announcement,  reproduction, 
and  sale  of  these  documents  to  the  public. 
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Te::hnical 


Abstract 


1.  Aircraft  and  Flight  Equipment 


AD-604  420  Mt.    1,  la 

OTS  Prices:  HC  $4.00/MF  $0.76 

Stwrry  PtxMnlx  Co.,  Art*. 

DIGOTAL  ADAPTIVE  FLIGHT  CCMTTRCii  SYSTEM. 

PHASE  n. 

Final  rept.  for  May  62-Sep  63, 

by  R.  E.  Andeen  and  P.  P.  Shipley.  Majj  B4,  109p 

Contract  AF33  657  8668,  Pro).  8226,  T*Sk  82181 

ASD  TDR63  864  i 

ulclaBSifled  report 

Descriptors:  (•Flight  control  aystema.  Digital  aystema), 
(•Adaptive  control  ayatema,  Syntbeala),  Aerospace  craft, 
Dynamlca,  Simulation.  Mathematical  aaalyaia,  Band-paaa 
Altera,  Noiae,  Optimization,  FuoctioaSk 

An  investigation  waa  made  to  determine  If  the  dynamics 
of  an  aeroapace  vehicle  might  be  Identified  more  readily 
if  repreaented  In  aome  other  form  than  a  z-tranaform.   An 
analyala  and  almulation  performed  Indicate  that  a  repreaen- 
tatlon  in  terma  of  linear  band-paaa  Altera  la  preferable. 
An  inveatigatlon  waa  made  of  an  Implicit  response  matching 
technique  applicable  to  both  IdentlficaUon  and  synthesla, 
which  form  the  baaea  for  self-adaptive  control.   In  a  digi- 
tal almulation  the  Implicit  technique  was  able  to  almul- 
taneoualy  Identify  Ave  parametera  of  a  typical  aerospace 
vehicle  within  2  aeconda  without  nolae,  and  within  5  seconds 
with  30  percent  nolae.   An  InveaUgatlon  and  digital  almula- 
tion waa  made  of  a  hybrid  digital  adaptive  flight  control 
system  which  uaea  the  Implicit  techniqtis.   The  ayatom 
IdentlAed  4  parameters  of  a  typical  vehicle,  and  adjusted  2 
parameters  of  the  flight  control  system  to  provide  optimum 
response.   (Author) 


AD-604  442 
OTS  Prioea: 


Div.   1,  16 
HC  14.00/MF  $0.76 


Bureau  of  Sport  Fisheries  and  Wildlife,  Washington,  D.  C. 

BIOLOGICAL  STUDIES  OF  THE  PROBLtM  OF  BIRD 

HAZARD  TO  AIRCRAFT. 

Progress  rept.  for  1  Apr  62-30  Jun  63, 

by  John  L.  Seubert.   30  Jun  63,  123p 

Contract  FAA/BRD  A90 

Ui^lasslfied  report 

Descriptors:  (•Aviation  aocidents,  Blnk).  (*Birds, 
Aviation  accidents).  Aviation  safety.  Aircraft,  Airporta. 
Hazards,  Commercial  planes,  Damage^  Bioloey. 
Phystology,  Flight.  || 

The  objective  of  this  research  was  to  denwlop  methods 
ot  mlntmlrlng  or  alleviating  bird  hazartta  to  aircraft 
operation  at  or  near  airports.   The  reseao^h  program 
included  the  following  investigatlona:  problem  analysis; 
populatioa  studies  of  problem  q>ecles;  the  responses  of 
birds  to  various  stimuli;  and  the  development  and 
evaluation  of  bird  populatico  reduction  methods.  Other 
program  activities  inchxied  liaison  with  foreign  research 
workers  and  technical  assistance  to  Federal  agracies  and 
airport  managements  seeking  advice  on  Urd  hazard 
problems. 


Bulletin 


AD-6M498  DIt.   1 

OTS  Prices:  HC  $4.00/MF  $0.76 

Institute  of  Tech.,  Univ.  of  Minnesota,  lOnneapolls. 

THEORETICAL  PARACHUTE  INVESTIGATIONS. 

Progress  rept.  no.  20,  1  Dec  61-28  Feb  62, 

fay  H.  G.  Heinrich.  T.  Rlabokln.  S.  K.  Ibrahim,  E.  L.  Haak. 

and  R.  J.  Niooum.   28  Feb  62,  lOlp 

Contraot  AF33  616  8310,  Pro].  6065,  Task  60252 

Unclassified  report 

Descriptors:  (*Paracbute8,  Aerodynamic  characteristics). 
Wake,  ftibsonic  flow,  Siq>ersonic  flow.  Pressure,  Drag, 
Turbulence,  Wind  tunnels.  Deceleration,  Experimental  data. 
Stability,  Stresses,  Porosity. 

Contents:  investigation  of  wake  effects  on  tbo  behavtor  of 
parachutes  and  other  retardation  devices  briiind  large 
bodies  of  Bubsonlc  and  supersonic  speeds,  investigation  of 
basic  stability  parameters  of  conventional  parachutes, 
theoretical  stady  of  s«q>ersonic  parachute  phenomena,  theo- 
retical analysis  of  ihb  dynamics  of  the  (^>ening  parachute, 
statistical  analysis  of  extraction  time,  deployment  time, 
opening  time,  and  drag  coefficient  for  aerial  delivery  para- 
chutes and  systems,  study  of  basic  principles  of  new  para- 
chutes and  retardation  devices,  gliding  aerodynamic  deoel- 
erator,  effective  porosity  studies,  study  of  flow  patterns  of 
aerodynamic  decelerators  by  means  of  the  surface  wave 
analogy,  stress  analysis  of  the  T- 10  troop  parachute. 


AD-604  630  DIt.   1,  9 

OTS  Prices:  HC  $1.00/MF  $0.60 

RAND  Corp.,  Santa  Monica,  Calif. 

A  SIMPLIFIED  EXPRESSION  FOR  THE  DIHEDRAL 

EFFECT  OF  A  FLEXIBLE  WING, 

by  W.  P.  Rodden.  18  Jan  65,  4p  P-625 

Unclassified  report 

Descriptors:  (*Wings,  Flexible  structures).  (•Roll. 
Numerical  analysis).  Aerodynamic  loading.  Dihedral 
angle.  Angle  of  attack.  Moments,  Wind  tunnels.  Model 
tests. 

By  making  two  reasonable  approximations  a  variation 
of  aidesllp  rolling  moment  coefncient  with  load  factor  waa 
obtained  for  an  airplane.  The  first  ^)proximation  is  to 
replace  the  wing  normal  load  factor  by  the  airplane  normal 
load  factor;  the  second  is  to  assume  the  wing  deflection 
mode  to  be  parabolic. 


AD-604  684  Div.   1,  18,  19,  30 

OTS  Prtoes:  HC  $2.00/MF  $0.50 

General  Electric  Co.,  JtAnson  City,  N.  Y.        - 
ANALYTICAL  INVESTIGATION  OF  CONTROL  REQUIRE- 
MENTS FOR  HIGH  SPEED  LOW  ALTITUDE  PENETRATION. 
Final  rept.  (Brief),  1  Jul  63-10  May  64, 
by  R.  P.  Qulnlivan,  G.  Tye,  and  H.  H.  Westerholt. 
Jtm64,  30p 

Contraot  AF33  657  U318,  ProJ.  8226,  Task  822601 
FDL  TDR64  104 

Unclassified  report 

Descriptors;  (•Terrain  avoidance.  Automatic  navigators), 
(•Flight  control  systems.  Automatic),  (•  Adaptive  ccotrol 
systems,  aqiersonic  planes).  Flight  paths,  Fli^  simu- 


Division  1  -  AIRCRAFT  AND  FLIGHT  EQUIPMENT 


lators.  Terrain  models.  Military  tactics.  Penetration. 
Effectiveness.  Tests. 

The  purpose  of  this  work  was  Investigation  of  control 
requireidents  for  high  speed,  low  altitude  penetration. 
The  course  of  action  taken  made  use  of  a  moderately 
sophisticated  simulation  of  all  elements  of  the  automatic 
control  of  an  aircraft  in  pitch.   The  control  techniques 
which  were  used  are  a  departure  in  concept  from  those 
popularly  used  to  date.    Evaluation  of  the  simulated  system 
performance  was  the  chief  means  of  system  analysis. 
The  evaluations  were  made  using  four  terrain  samples, 
and  Included  seventeen  combinations  of  aircraft  configu- 
ration and  flight  conditions,  gust  disturbances,  and  radar 
errors.    A  limited  evaluation  of  manual  control  was  made. 
In  the  interests  of  brevity  and  the  desire  to  keep  this 
'Report  BrleT  unclassified,  specific  results  have  not  been 
included.   It  is  concluded  that  the  conceptual  s^proach  and 
techniques  studied  promise  to  give  advanced  automatic 
terrain  following  systems  with  superior  performance  in 
real  environments  without  adjustment  for  changes  in  flight 
dynamics  or  terrain  characteristics.    (Author) 


AD-604  731  DIv.   1,  9 

OTS  Prices:  HC  $2.00/MF  $0.50 

David  Taylor  Model  Basin,  Washington,  D.  C. 
WIND-TUNNEL  INVESTIGATION  OF  FAVORABLE 
INTERFERENCE  TO  INCREASE  LIFT-DRAG  RATIOS  OF 
SUPERSONIC  AIRCRAFT:    PART  U:    AN  OPTIMIZED 
WING-BODY -INLET  CONFIGURATION, 
by  Richard  M.  Hartley,  Norman  G.  Zie^er,  and 
David  W.  Moxley,  Jr.    Jun  64,  46p 
DTMB  Aero  1063 

Unclassified  report 

See  also  AD-601  232 

Descriptors:  (*Wing-body  configurations,  Optimization), 
(♦Wing  Inlets,  Supersonic  planes).  Jet  engine  inlets. 
Interference,  Lift,  Drag,  Shock  waves.  Airplane  models. 
Wind  tunnels,  Wings. 

The  results  of  wind-tunnel  tests  conducted  at  a  Mach 
number  of  2.87  to  investigate  favorable  interference 
effects  on  wing-body-lnlet  configurations  are  presented. 
The  engine  air  inlet  location  and  the  body  indentation 
ang^e  for  maximum  lift  increments  were  determined. 
These  favorable  lift  increments  correspond  to  about  20 
percent  of  the  cruise  lift  required  for  an  attack,  air- 
craft.   A  fence,  attached  to  the  wing  to  reflect  the  shock 
wave  emanating  from  the  engine  air  inlet  and  to  Intensify 
the  pressure  field,  Increased  the  Inboard  lift  but  not 
sufficiently  to  overcome  the  resulting  loss  in  lift  from 
the  outboard  section  of  the  wing.  (Author) 


AD-604  757 
OTS  Prices: 


Div.    1 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

RED  STAR  ON  REFUELING  AIRCRAFT  IN  THE  AIR, 

by  Yu.  Rusyantsev.    5  Jul  55,  8p   T-46 

TT  64  71251 

J,     Unclassified  report 

Trans,  from  Krasnaya  Zvezda  (USSR)  1955,  31  May,  p.  3. 

Descriptors:  (*Refueling  in  flight.  Bombers),  Cables 
(Mechanical),  Hoses,  Pipes,  USSR. 

The  first  part  of  the  article  discusses  the  advantages  — 
increased  flight  range  and  maneuverability  —  to  be 
gained  by  single  and  multiple  inflight  refueling  of  high 
speed  bombers  and  fighters.   The  second  part  of  the 
article  describes  the  two  principal  existing  methods  of 


aerial  reftieling  —  the  flying  boom  and  the  probe-and- 
drogue  systems  —  and  discusses  their  relative  advan- 
tages and  disadvantages  and  the  problems  generally 
associated  with  aerial  refueling. 


AD-604  788  Dlv.    1 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

COLLECTION  OF  SOME  GERMAN  DATA  ON  SPECL\L 

TYPE  LANDING  GEARS:    SEVEN  PAPERS, 

by  Woyczecbowski,  Feldinger,  and  Kalinowski. 

1  Aug  47,  32p  T-2 

TT  64  71282 

Unclassified  report 

Trans,  of  abstracts  from  unidentified  German  sources, 
n.p.,  n.d. 

Descriptors:  (*Landing  gear.  Take-off),  Jettisonatde 
equipment.  Parachutes,  Tests,  Friction,  Design, 
Abstracting. 

Discussion  is  presented  of  the  means  with  the  aid  of 
which  overloaded  airplanes  may  take  off.   Consideration 
is  given  to  the  problems  of  auxiliary  rolling  and  Jetti- 
sonable  gears,  as  well  as  a  brief  analysis  of  the  prob- 
lems in  launching  large  size,  overloaded  airplanes  with 
the  aid  of  a  catapult  or  other  means,  such  as  an  electri- 
cally driven  take-off  cart.   (Auttaoi) 


AD-604  798  Div.    1,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

AN  AIRFRAME  PRODUCTION  FUNCTION, 

by  Armen  Alchlan.   20  Oct  49,  18p  P-108 

Unclassified  report 

Descriptors:  (* Airframes,  Production),  (*Labor,  Costs), 
Aircraft  industry,  Economics,  Mathematical  analysis. 
Functional  analysis. 


AD-604  813 
OTS  Prices: 


DlT.    1,  12 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 
SATELLITE  WEATHER  RECONNAISSANCE, 
by  S.  M.  Greenfield  and  W.  W.  KeUogg.   12  Jun  58, 
22p   P-1402 

Unclassified  report 

Prepared  for  pub.  in  Astronautics. 

Descriptors:  ('Meteorological  satellites.  Weather 
forecasting),  ('Weather  forecasting.  Meteorological 
satellites),  Meteorology,  Reconnaissance  satellites. 
Cloud  cover.  Photography,  Mathematics,  Measurement, 
Moisture,  Temperature,  Ozone,  Solar  radiation, 
FeasibUity  studies. 

Various  aspects  of  weather  reconnalssaztce  by 
satellites  including  limitations,  capabilities  relative  to 
present  methods,  and  growth  potential  are  discussed. 
(Author) 


AD-604  835  Dlv.    1,  2 

OTS  Prices:  HC  $3.00/MF  $0.75 

National  Weather  Records  Center.  Asheville.  N.  C. 


CLIMATIC  STUDIES  FOR  PROPOSED  LANDING  SYSTEM 

FOR  WILUAMSON-JOHNSON  INTERNJATIONAL  AIRPORT. 

DULUTH,  MINNESOTA. 

Final  rept. 

Jun  64,  88p 

Pro].  114-20R 

FAA  RD64  54  VI 

1 '  iclassified  report 

Descriptors:  (^Climatology,  All-weather  aviation), 
(•All-weather  aviation.  Landing  aids),  ('Landing  aids. 
All-weather  aviation).  Landing  fields,  Minnesota. 

This  report  consists  of  32  volumes  of  Cllmatological  data 
for  32  different  major  airports.   Ceiling,  visibility,  wind 
and  weather  information  is  grouped  seaaonally  and  by 
various  periods  of  the  day.   Various  weather  categories  are 
tabulated,  in  most  cases  from  10  years  of  data,  to  act  as  an 
aid  in  making  decisions  affecting  the  bndlng  systems 
at  these  32  air  terminals.  (Author) 
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Jnclassifled  report 

Descriptors:  ('Cllmaiology,  All-weatlMr  aviation), 
('All-weather  aviation.  Landing  aids),  ('Landing  aids. 
All-weather  aviation).  Landing  fiields,  California. 

This  report  consists  of  32  volumes  of  cUmatologloal  data 
for  32  different  major  airports.    Ceiling,  visibility,  wind 
and  weather  information  is  grouped  seasonally  and  by 
various  periods  of  the  day.   Various  weather  categories 
are  tabulated,  In  most  cases  from  10  years  of  data,  to  act 
as  an  aid  in  making  decisions  affecting  the  landing  systems 
at  these  32  air  terminals.   (Author) 
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National  Weather  Records  Center,  Asheville,  N.  C. 
CLIMATIC  STUMES  FOR  PROPOSED  LANDING  SYSTEM 
FOR  O'HARE  INTERNATIONAL  AIRPORT,  CHICAGO. 
ILLINOIS. 
Final  rept. 
Jun  64,  86p 
Pro].  114  20R 
FAA  RD64  54  V3 

1  fnclassified  report 

Descriptors:  ('Climatology,  AU-weattiyr  aviation), 
('All-weather  aviation,  Landing  aids),  ('Landing  aids. 
All-weather  aviation).  Landing  fields,  nilnols. 

This  report  consists  of  32  volumes  of  cUmatoIoglcal  data 
tor  32  different  major  airports.    CeUlng,  visibility,  wind 
and  weather  Information  is  grouped  seasonally  and  by 
various  periods  of  the  day.    Various  weather  categories 
are  tabulated,  in  most  cases  from  10  years  of  data,  to  act 
as  an  aid  In  making  decisions  affecting  the  landing  systems 
at  these  32  air  terminals.   (Author) 
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National  Weather  Records  Center,  Asheville,  N.  C. 
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Final  rept. 
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Unclassified  report 

Descriptors:  ('Climatology,  All-weather  aviation), 
('All-weather  aviation.  Landing  «lds),  ('Landing  aids. 
All-weather  avlatl(»).  Landing  fields,  Massachusetts. 

This  report  consists  of  32  volumes  of  cllmatological 
data  for  32  different  major  airports.    Ceiling,  visibility, 
wind  and  weather  information  is  grouped  seasonally  and 
by  various  periods  of  the  day.   Various  weattier  categories 
are  tabulated,  in  most  cases  from  10  years  of  data,  to  act 
as  an  aid  in  making  decisions  affecting  the  landing  systems 
at  these  32  air  terminals.   (Author) 
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National  Weather  Records  Center,  Asheville,  N.  C. 
CLIMATIC  STUDIES  FOR  PROPOSED  LANDING  SYSTEM 
FOR  MUNICIPAL  AIRPORT,  KANSAS  CITY,  MISSOURI. 
Final  rept. 
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Unclassified  report 

Descriptors:  ('Climatology,  All-weather  aviation), 
(♦All-weather  aviation.  Landing  aids),  ('Landing  aids. 
All-weather  aviation).  Landing  fields,  Missouri. 

This  report  consists  of  32  volumes  of  cllmatological 
data  for  32  different  ma]or  airports.   Ceiling,  visibility, 
wind  and  weather  information  is  grouped  seasonally  and  by 
various  periods  of  Uie  day.   Various  weather  categories 
are  tabulated.  In  most  cases  from  10  years  of  data,  to  act 
as  an  aid  in  making  decisions  affecting  the  landing  systems 
at  these  32  air  terminals.   (Author) 
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Final  rept. 
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Unclassified  report 

Descriptors:  ('Climatology,  All-weather  aviation), 
(♦All-weather  aviation.  Landing  aids),  (♦Landing  aids. 
All-weather  aviation).  Landing  fields,  Missouri. 

This  report  consists  of  32  volumes  of  cllmatological  data 
for  32  different  major  airports.    Ceiling,  visibiUty,  wind 
and  weather  Information  is  grouped  seasonally  and  by 
various  periods  of  the  day.   Various  weather  categories 
are  tabulated,  in  most  cases  from  10  years  of  data,  to  act 
as  an  aid  in  making  decisions  affecting  the  landing  systems 
at  these  32  air  terminals.   (Author) 


Division  1  •  AIRCRAFT  AND  FLIGHT  EQUIPMENT 


AO-604  841 
OTS  Prices: 


DlT.  i,a, 

HC  $3.00/MF  $0.75 
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CUMATIC  STUDIES  FOR  PROPOSED  LANDING 
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Unclassified  report 

Descriptors:  (^Climatology.  All-weather  aviatiOD), 
(* All-weather  aviation,  fc'T^irg  aids),  (*Landing  aids. 
AU-weatber  aviation),  TjiTwUng  fields.  Pennsylvania. 

This  report  consists  of  32  volumes  of  climatological 
data  for  32  different  major  airports.   Celling,  visibility, 
wind  and  weather  information  is  grovpeii  seasonally  anid  by 
various  periods  of  the  day.   Various  weather  categories 
are  tabulated,  in  most  cases  from  10  years  of  data,  to  act 
as  an  aid  in  making  decisions  affecting  the  landing  systems 
at  these  32  air  terminals.   (Author) 
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National  Weather  Records  Center.  Asheville,  N.  C. 
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Unclassified  report 

Descr^jtors:  (^Climatology.  All-weather  aviation), 
(*All-weather  aviation.  Landing  aids).  (^Landing  aids. 
All-weather  aviation).  Tending  fields,  Texas. 

This  report  consists  of  32  volumes  of  climatological     ^ 
data  for  32  different  major  airports.   Ceiling,  visibility, 
wind  and  weather  Information  is  grouped  seasonally  and 
by  various  periods  of  the  day.   Various  weather  categories 
are  tabulated.  In  most  cases  from  10  years  of  data,  to  act 
as  an  aid  in  making  decisions  affecting  the  laiwHng  systems 
at  these  32  air  terminals.   (Author) 
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National  Weather  Records  Center.  Asheville.  N.  C. 
CLIMATIC  STUDIES  FOR  PROPOSED  LANDING 
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Final  rept. 
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Unclassified  report 

Descriirtors:  (^Climatology.  All-weather  aviation), 
(*  All -weather  aviation.  Lauding  aids).  (^Landing  aids. 
All-weather  aviation).  Landing  fields.  Alabama. 


This  report  consists  of  32  volumes  of  climatological 
data  for  32  different  major  airports.  Celling,  visibility, 
wind  and  weather  information  Is  grouped  seasonally  and 
by  various  periods  of  the  day.    Various  weather  categor- 
ies are  tabulated,  in  most  cases  from  10  years  of  data, 
to  act  as  an  aid  in  making  decisions  affecting  the  landing 
systems  at  these  32  air  terminals.   (Author) 
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GEM  CONTROL  SYSTEM  STUDY. 

Progress  rept.  for  Nov.  62-Feb  64. 

by  D.  E.  Utherland.    1  May  64.  141p   AP-S073-R 

Contract  Nonr3173  00 

Unclassified  report 

See  also  AD-296  225 

Descriptors:  (*Ground  effect  machines.  Simulators). 
(* Analog  computers.  Flight  simulators).  Flight  control 
systems.  Aerodynamic  characteristics.  Display  systems,  v 
Electronic  equipment.  Design. 

An  analog  computer  dynamic  simulation  of  ground  effect 
machines  (GEM'S)  is  discussed.    The  primary  objective  of 
this  work  has  been  to  develop,  design,  and  test  a  completely 
universal  GEM  simulation  system.    During  1962,  the  Initial 
computer  program's  usefulness  was  found  to  be  limited  by 
the  operator's  control  system  and  the  poor  operator  data 
presentation  system.    Efforts  were  expended  to  eliminate 
these  deficiencies  by  accomplishment  of  the  following  tasks: 
(a)    Evaluation  of  the  basic  simulator  system  to  establish 
design  criteria;  (b)   the  design  and  fabrication  of  a  prototype 
iterator's  control  station;  (c)    the  development,  design,  and 
fabrication  of  a  visual  presentation  system;  (d)    Integration 
of  the  operator's  control  station  and  visual  generator  system 
Into  the  analog  computer  program;  and  (e)    development  of 
an  ocean  wave  generating  system.   (Author) 
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BERYLUUM  AS  AN  AIRCRAFT  STRUCTURAL  MATERIAL. 

by  George  A.  Hoffman.   28  May  56,  36p  P-871 

Unclassified  report 

Descriptors:  ('Beryllium.  Alrirames),  (* Airframes, 
Beryllium).  ('Structural  parts.  Beryllium).  Mechanical 
properties.  Costs.  Toxicity,  Brittleness,  Loading 
(Mechanics),  Structures,  Mathematical  analysis.  Weight, 
Economics.  Transport  planes.  Design. 

Aircraft  structures  made  of  various  metallic  elements 
are  compared  according  to  relative  weight,  and  the  lightest 
structure  is  shown  to  be  made  of  beryllium.   The  prop- 
erties of  beryllium  are  used  to  evaluate  Its  efficiency  In 
structural  components,  and  beryllium  structures  are  shown 
to  weigh  about  half  as  much  as  conventional  structures.   An 
example  is  given  of  the  advantages  tiiat  may  be  obtained  by 
using  beryllium  in  transport  airplanes.   The  deterrents  to 
the  use  of  beryllium  are  listed  and  the  problem  of  brittle- 
ness is  discussed.   The  paper  concludes  with  suggestions 
for  research.   (Author) 
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COLLISIONS  OF  THE  WEST  FORD  NEEpt^S  WITH 

MICRO  METEORITES,  |  j 

by  A.  Sauvai.   28  Jul  64,  1^  M 

RSIC  236:  TT  64  71331 

Uwiluaifled  report 

Trans,  of  Sodete  Royale  des  Sciences  i<Ui  Uege. 
Bulletin  (Belgium)  1963.  v.  32.  no.  1/2,  p.  54-61. 

Descriptors:  ('Meteorites.  Satellites(Arttfiolal)), 
(^Satellites  (Artificial),  Meteorites),  TeRnlnal  ballistics, 
Targets.  Vaporization,  Orbital  trajectories. 
Conununlcation  satellites  (Passive),  Spane  environmental 
coodltlons. 

B  is  shown  that  collisions  of  mlcrometeorttes  with  West 
Ford  Project  needles  are  sufficiently  numerous  to  break 
the  needles  In  several  years.   These  colUaions  may  affect 
the  lifetime  of  the  orUt  (predicted  period  «f  eight  years) 
and  o<  the  experiment.   (Author) 
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Massachusetts  Inst,  of  Tech.,  Cambridge. 
MEASUREMENT  OF  DROP  SIZE  MSTRIBUTION  AND 
UQUID  WATER  CONTENT  IN  NATURAL  CLOUDS. 
Final  repC.  i 

by  D.  P.  Kelly.    15  Feb  64,  33p  ' 

Contract  AF19  628  259.  Pro].  8630.  Task  B62005 
AFCRL  64  621 

Unclassified  report 

Descriptors:  CCIouds.  Moisture).  Fog,  Water  v^wr. 
Particle  size.  Surface  area.  Dlstributloq.  Measurement, 
Static  electricity,  Probes  (Electromagnetic),  Recording 
systems.  Airborne.  Electrical  corona.  Electric  arcs. 
Electrical  ooDduotanoe,  Measuring  devloas  (Electrical  and 
Eleotrooic).  Stgnal-to-nolse  ratio,  RadlcCrequency 
interference,  Osoillosoopes.  EleotromaoBtic  pulses. 
Photographic  analysis.  Drops.  |^ 

Clouds  drops  striking  a  charged  metal  tarpBt  are  shown 
to  produce  an  electric  pulse  whose  shape  Indicates  that 
the  electrical  contact  process  Is  a  succession  of  events 
probably  but  not  certainly  Including  corona,  arcing,  and 
oondnotioo.  Nevertheless,  the  pulse  ampUUide  is  closely 
proportional  to  the  droplet  suriace  area.   (Author) 
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Washington  Univ..  Seattle. 

UQUID  FILM  HYGROMETRY. 

Scientlfie  rept,  no.  2. 

by  Robert  J.  Charlson  and  K.  J.  K.  Bu«ttii4i 

May  64.  118p 

Cootraot  AF19  628  303,  Pro].  6030,  Tsak  aUMOS 

AFCRL  64  493 


Deecriptore:  ('Meterologlcal  iBstrurasi^ , 


Unoljfslfied  report 
Hygrometers), 


(•Hygrometers.  Design),  ('Humidity.  Measurement),  Films, 
Liquids,  Absorption,  Gas  flow.  Water  vi^mr.  Vapor 
pressure.  Capacitors,  Probes  (Electromagnetic). 
CaUbration. 

Based  on  a  need  for  a  hysteresis-free  and  theoretically 
predlctaUe  hygrometer,  the  studies  were  concerned  with 
the  deveU^ment  of  a  liquid  phase  absorptton  hjrgrometer. 
This  instrument,  which  senses  the  partial  pressure  of 
water  vapor  of  a  sample  gas  flow,  utilizes  a  heterogeneous 
mixture  of  a  hygroscopic  liquid  coated  on  the  surface  of 
an  inert  granular  solid  as  the  dielectric  of  a  capacitor.  A 
theoretical  analysis  of  the  response  of  this  instrument 
based  on  Raoult's  law  and  the  Clauslus-Mosotti  equation 
is  made  and  an  e^qperimental  demonstration  of  the 
applicability  of  this  theory  Is  presented.   Other  parts  of 
the  theoretical  treatment  include  an  analysis  of  the  time 
response,  the  temperature  dependence  and  the  effects  of 
changes  in  dielectric  composition.   Essential  agreement 
with  the  theory  was  found  in  aU  the  experimental  work. 
Technical  details  used  in  fabricatli^  three  prototype  and 
two  field  portable  instruments  are  given.   The  results  at 
one  field  experiment  are  given  to  demonstrate  the  utility 
of  the  liquid  film  hygrometer.   (Author) 
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Unclassified  report 

Descriptors:  ('Moon.  I%otogr^>hy),  ('Planets, 
Photography),  CPhotographlc  equipment.  Astrophysics), 
Infrared  photography.  Photographic  techniques.  Infrared 
spectroscopy.  Ultraviolet  spec^t>soopy.  Photographic 
equ^ment. 

A  summary  of  photographic  and  spectroscopic 
observatioas  is  given  for  the  period  covered. 
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THE  MESOSPHERE, 

by  E.  S.  Batten.  Oct  61,  lOp   P-2477 

Unclassified  report 

Pvper  prepared  for  publication  in  the  1962  Yearbook 

of  the  McGraw-Hill  Encyclopedia  of  Science  and  Technology. 

Descriptors:  ('Atmospheric  sounding.  Upper  atmosphere), 
(*Upper  atmosphere,  Meteorologioal  parameters). 
Atmospheric  temperature.  Wind,  Sounding  rockets. 

Ikiring  the  1960—61  period,  scientific  activity  Increased 
in  the  mesosphere  prompted  by  sn  sooelerated  rocket 
program.   Small  meteorologioal  rockets  were  developed 
and  used  more  or  less  synoptlcally  to  probe  the  atmoq>hBre 
to  heights  of  70  km.  The  data  collected  from  dtese  rockets 
at  locations  in  the  United  States,  Canada,  and  ttie  Paciflo 
Ocean,  combined  wltti  data  ooUeoted  during  the  IGY,  have 
confirmed  old  oonoepts  of  the  droulation  and  temperature 
structure  of  the  mesosphere  and  provided  the  inveatlgatora 
with  new  puzzles  to  be  solved.   (A}ifl»r) 
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MEASUREMENTS  OF  RADIO  NOISE  AT  0.700  MC  AND 

2,200  MC  PROM  A  mGH-ALTlTUDE  ROCKET  PROBE. 

Technical  rept.  no.  1, 

by  G.  R.  Huguenln.  A.  E.  Lilley,  W.  H.  McDonougfa,  and 

M.  D.  Papaglannla.   Jul  64,  29p 

Cootracts  AF19  628  3890,  AF19  604  6120. 

Pro].  8605.  Task  860S05 

AFCRL  64  596 

Unclassified  report 

Descriptors:  (*Radio  astronomy.  Radio  interference), 
('Extraterrestrial  radio  waves.  Intensity),  (*Radio 
Interference,  Measurement),  Space  probes,  Rockete, 
High  altitude.  Medium  frequency.  Radiometers,  Antennas, 
Sky  brightness.  Sources,  Icuwspberlc  propagation. 

Radio  noise  observations  at  frequencies  of  0.700  Mc  and 
2,200  Mc  were  made  at  altitudes  between  3,000  and 
11,000  tan  from  a  Blue  Scout  Jr.  hl^altltude  rocket 
probe  on  30  July  1963.    Assuming  a  galactic  origin  of  the 
observed  fluxes  at  both  frequencies,  the  averaged  sky 
brightnesses  were  determiited.   The  observed  brightness 
at  2,200  Mc  is  in  reasonable  agreement  with  the  results 
ot  other  observers.   The  apparent  bri^tness  at  0.700  Mc 
Is,  however,  greater  than  was  expected  from  previous 
(A)servations.   An  alternative  source  of  the  0.700  Mc  flux 
in  the  terrestrial  exosphere,  as  well  as  characteristics 
of  several  noise  bursts  observed  during  the  flight,  is 
briefly  discussed.   (Author) 


one,  in  order  to  account  for  the  various  sources  of  visible 
radiatioa  predominant  for  different  magnitude  or  brl^- 
ness  ranges.   Tbe  time  interval  over  which  a  meteor  of  a 
certain  magnitude  is  visible  to  an  observer  was  included 
in  tbe  mass  calculations.    Mass  calculations  were  made 
for  three  major  showers:  the  Gemlnlds,  the  Perseids, 
and  the  Lecmlds;  the  corresponding  average  velocities  with 
which  particles  belonging  to  these  showers  enter  the 
earth's  atmosphere  are  about  35  km/sec,  61  km/sec  and 
71  km/sec  respectively.   The  resulto  show  that  the 
determination  of  meteor  masses  from  the  luminosity- 
magnitude  relation  is  dependent  to  some  degree  on  the 
luminous  efficiency  and  oo  tbe  duration  or  visible  path 
length. 
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EOAGRAM  OF  THE  STRUCTURE  OF  THE  UPPER 

ATMOSPHERE, 

by  WiUlam  W.  KeUogg.   1  Aug  54.  *p  P-554 

Unclassified  report 

Descriptors:  (Hipper  atmosphere,  Phjrsical  properties). 
Atmosphere,  Meteorological  parameters,  Gr{4>hlcs. 

The  diagram  is  designed  to  portray  some  of  the  physical 
features  of  the  upper  atmosphere.   The  ordinate  is  hel^ 
(up  to  400  km),  and  the  distribution  of  some  important 
parameters  are  plotted,  accompanied  by  the  levels  at  which 
various  chemical  and  physical  processes  occur.   (Author) 
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ON  THE  STEADY-STATE  FLOW  OF  SEA  ICE. 

Scientific  repU, 

by  William  Joseph  CampbeU.   Jul  64,  214p 

Contract  Nonr477  24,  Pro].  NR307  252 

Unclassified  report 

Descriptors:  (*lce.  Oceans),  (^Arctic  Ocean,  Ice),  Ice 
islands.  Drift,  Ocean  currente.  Meteorological  parameters. 
Stresses,  Marine  geophysics,  Oceanogrs^hic  data. 
Mathematical  models.  Numerical  analysis.  Programming 
(Computers). 

The  purpose  of  this  paper  is  to  create  a  model  in  which 
the  ice  and  ocean  are  viewed  as  a  dynamic  unit  and  in 
which  the  gradient  currente  and  internal  ice  stresses  are 
included.   Also,  this  paper  is  concerned  with  the  solution 
of  such  a  model. 
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RAND  Corp.,  Santa  Monica,  Calif. 
RELATIONSHIP  BETWEEN  THE  MASSES  AND 
MAGNITUDES  OF  SMALL  METEOROIDS, 
by  H.  K.  Kallmann.   8  Jun  54.  35p   P-532 

Unclassified  refwrt 

Descriptors:  (*Meteors,  Physical  properties). 
Particle  size.  Weight,  Light,  Intensity,  Illumination,' 
Visual  signals.  Atmosphere,  Velocity,  Meteorites. 

An  estimate  of  the  probable  masses  of  meteors  of 
difierent  brightness  and  velocities  was  made.   Only 
meteors  of  relatively  small  sizes,  ranging  from  about 
1  to  0.0001  centimeters  in  radius  were  considered. 
An  approximate  distinction  has  been  made  between  meteors 
of  magnitudes  larger  than  plus  one  and  smaller  than  minus 
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Oceanlcs,  Inc.,  Plalnview,  N.  T. 

THE  APPLICATION  OF  AIRBORNE  RADAR 

BACKSCATTER  TO  MEASUREBIENT  OF  THE  STATE 

OF  THE  SEA, 

by  WUbur  Matks.  Aug  64,  23p  Oceanics-64-17 

Contract  Nonr3961  00 

Unclassified  report 

Descriptors:  (*Radar  clutter,  Ocean  waves),  (*Ocean 
waves,.  Radar  reflections).  Stereoscopic  photography. 
Statistical  data.  Ocean  models.  Water  waves,  Ocean- 
ology.  Measurement,  Feasibility  studtes.  Airborne, 
Marine  meteorology. 

This  paper  explores  the  possibility  of  using  radar  back- 
scatter  from  the  sea  surface  as  a  measure  of  the  waves 
present.   Wave  profiles  read  from  stereo-photographs  of 
the  waves,  obtained  on  a  ship,  are  reduced  to  statistics  of 
a  kind  that  may  be  compared  with  radar  backscatter 
measured  simultaneously.   The  wave  statistics  are  also 
compared  with  model  tank  data.   It  appears,  from  these 
preliminary  experimente,  that  good  correlation  can  be 
obtained  between  wave  and  radar  statistics;  the  best 
statistic  for  correlation  remains  to  be  determined.   The 
uniqueness  of  correlation  will  depend  on  further  analysis 
in  difierent  states  of  sea.   (Author) 
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Ionosphere  Research  Lab.,  Pennsylvania  State  Univ., 

University  Park. 

THE  MEASUREMENT  OF  PHASE  AND  AMPLITUDE 

RADIO  WAVE  INTERACTION  AT  UNIVERSITY  PARK, 

PENNSYLVANU,  FOR  JANUARY-FEBRUARY-MARCH, 

1964. 

Scientific  rept.  for  1  Jan-31  Mar  64, 

by  A.  J.  Ferraro  and  H.  S.  Lee.    1  May  64,  42p   IRL-207 


ASTRONOMY.  GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


Contract  AF19  628  4014,  Grant  NSF  OP84 
Pro).  8605,  Task  860502 
AFCRL  64  451 

Unolissified  report 

Descriptors:  ('Ionosphere,  Luxemberg  elffect), 
(•Luxemberg  effect.  Ionosphere),  Radio  waves.  Radio 
transmitters.  Attenuation,  Ionospheric  propagation. 
Electrons,  Density,  Phase  measurement,  Measurement, 
Data. 

This  report  describes  the  resulte  of  the  nMasurement  of 
phase  and  amplitude  radio  wave  interaction  made  during 
the  period  of  January  1,  1964,  through  March  31,  1964 
at  N.  Lat.  40  deg  47  min",  W.  Long.  77  deg  57  min.   The 
objective  is  to  study  the  properties  of  ionospheric  D-region 
using  radio  wave  interaction  effect. 
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Colorado  State  Univ..  Fort  Collins. 

EXPERIMENTS  IN  OBJECTIVE  UPPER-1 

AND  FORECASTING. 

Final  rept.  for  1  Aug  62-22  Nov  63, 

by  Elmar  R.  Reiter  and  Patricia  E.  White-  tTul  64,  176p 

CSU-ASTP-50, 

Contract  ARDS450,  Proj.  204  4R 

FAA  RD64  101 

Oiwil|4»stfled  report 

Legibility  of  tills  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  av^able  copy. 

Descriptors:  ('Weather  forecasting.  Data  processing 
systems),  ('Wind,  Weather  forecasting),  ('Air  traffic 
control  systems.  Wind),  Upper  atmosphere.  Meteorolog- 
ical parameters.  Harmonic  analysis.  Programming 
languages.  Input-output  devices.  Jet  streams  (Meteor- 
ology). Flight  paths.  Stratosphere,  Equations,  United 
States. 

The  objectives  of  tbe  research  program  ana  classified 
into  (1)  data  handling,  (2)  objective  analysis,  and  (3)  objec- 
tive forecasting  of  parameters  characterlElng  the  layer  of 
maximum  wind  (LMW).   Data  handling  aspects  are  described. 
Error  checking  and  harmonic  analysis  of  vertical  wind 
profiles  are  discussed.   Computer  programe  in  FORTRAN 
for  an  IBM  7090  are  Included  in  an  appendix   A  metlwd  of 
objective  horizontal  analysis  of  LMW  parameters  is  discussed, 
wtilch  is  based  on  the  concept  of  fitting  a  qnadratic  function 
to  station  observations  in  order  to  arrive  at  grid    point  data. 
Machine  programs  are  listed  in  an  igppendlx.   A  detailed 
outline  of  various  approaches  to  12  -  and  24  -  hour  kinematic 
extrapolation  forecaste  is  given.   Skill  evaluations  are 
presented  in  comparison  to  persistence.    Various  smoothing 
techniques  on  input  and  ou^ut  have  been  tested  as  to  their 
effect  in  reducing  forecasting  errors.    Forecasting  examples 
are  given  in  the  form  of  tables  and  graphs.   A  25-day  period 
(January  1  through  25,  1961)  has  been  selected  to  test  the 
more  promising  techniques  of  extrapolating  LMW  parameters. 
(Authoi)  ^ 
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Syracuse  Univ.,  N.  Y.   Research  Inst. 

THE  USE  OF  FOAMED  PROPELLANTS  Fchl 

COMPACTION  AND  STABILIZATION  OF  VARIOUS  TYPES 

OF  TERRAIN.  I 

Final  rept.. 

by  Louis  J.  Goodman,  Cornelius  S.  Grove,  Jr.,  and 

Ardeshir  Aidun.  Jul  64,  97p   CE-974-647F1 

Contract  AF19  628  492,  Proj.  7628,  Task  7^3802 


AFCRL  64  622 

Unclassified  report 

Descriptors:  (*PropeUante,  Foams),  (•Soil  mechanics. 
Explosion  effecte),  ('Explosive  materials.  Foams), 
Hydrazine,  Ammonium  compounds,  Perchlorates,  Pro- 
teins, Detonation,  Shock  waves.  Soils,  Stabilization, 
Sand,  Gravel,  Silt,  Terrain. 

The  report  describes  a  proposed  new  method  for  com- 
pacting soil  which  is  based  on  the  principle  of  pressure 
waves  as  a  source  of  compaction  energy.   This  method 
which  has  been  termed  the  foamed  propellant  method 
for  soil  compaction  has  a  formulation  containing  hydrazine, 
ammonium  perchlorate  and  a  foaming  agent,  hydrollzed 
protein  base  foam  liquid.   The  mechanics  of  this  new  com- 
paction method  are  relatively  simple,  with  a  blanket  of  the 
foamed  propellant  system  placed  on  the  surface  of  the 
soil  to  be  compacted  and  then  detonated.    The  resulte  of 
using  the  foamed  propellant  system  to  compact  both  co- 
heslonless  and  cohesive  soils  are  presented  and  discussed. 
This  includes  some  preliminary  Investigation  of  the  influ- 
ence of  both  surface  area  and  multiple  detonation  on  com- 
paction control  parameters.  The  resulte  of  this  investi- 
gation to  date  show  conclusively  that  this  new  compaction 
method  is  effective  in  increasing  the  density  of  the  soil 
to  depths  of  as  much  as  15  inches  below  the  surface  for 
sandy  soils,  sand-gravel  mixtores  and  a  predominantly  ~^ 
silty  soil  containing  little  clay.   (Author) 
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RAND  Corp.,  Santa  Monica,  Calif. 

COSPAR  INTERNATIONAL  REFERENCE  ATMOSPHERE, 

by  H.  KaUmann-Biji.   Nov  61,  8p   P-2474 

Unclassified  report 

Presented  at  the  meeting  of  tbe  National  Academy  of 
Sciences  of  the  Univ.  of  California  in  San  Diego  and 
Los  Angeles.  29  Oct-1  Nov  61. 

Descriptors:  ('Atmospheric  sounding.  Upper  atmosphere), 
('Upper  atmosphere.  Meteorological  parameters).  High 
altitude,  Physics,  Upper  atmosphere,  Satellites 
(Artificial),  Geodesies,  Geophysics,  Solar  radiation. 
Earth,  Diurnal  variations.  Atmospheric  temperatures. 
Scientific  research.  Scientific  personnel.  Meteorological 
satellites,  Sounding  rockete.  Density,  Pressure. 

The  scientific  problem  of  high  altitude  physics  which 
involves  the  determination  of  density,  pressure, 
composition  and  temperature  is  discussed.   It  was  found 
that  these  properties  are  not  only  functions  of  altitude,  but 
also  of  local  time  and  position  with  regard  to  the  surface 
of  the  earth.    (Author) 
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RAND  Coip.,  Santa  Monica.  Calif. 
NOTE  ON  THE  AGE  OF  THE  EARTH—MOON  SYSTEM 
by  D.  L.  Lamar.  May  62,  4p   P-2551  ' 

Unclassified  report 

Descriptors:  ('Geologic  age  determination.  Solar  sys- 
tems), ('Earth,  Geologic  age  determination),  ('Moon, 
Geologic  age  determinaUon),  Astrophysics,  Theory. 
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RAND  Corp.,  Santa  Monica,  Calll. 


Division  2  -  ASTRONOMY.  GEOPHYSICS  AND  GEOGRAPHY 


A  NOTE  ON  INFRARED  STELLAR  MAQNITUDES. 
bf  L«wl8  Larmore.   13  Oct  54,  lOp   P-S81 

Unclassified  report 

Descriptors:  (^Infrared  spectroscopy,  Stars),  (*Stars, 
Infrared  spectroscopy).  Lead  compounds.  Sulfides, 
Detectors,  Blackbody  radiation.  Colors,  Astrophysics, 
Visual  perception.  Correlation  tecimiques. 

The  luminous  efficiencies  of  the  eye  and  a  lead  sulphide 
detector  have  been  computed  for  black-body  radiation 
over  the  range  of  temperatures  from  300K  to  25,0O0K. 
The  ratio  of  these  efficiencies  is  used  to  compute  the  in- 
frared color  index  of  stars  from  type  M  to  type  B  of  the 
q>ectral  series;  tlie  infrared  color  index  is  here  defined 
as  the  visual  magnitude  minus  infrared  magnitude,  with 
the  difference  adjusted  to  give  zero  for  type  AG  stars. 
The  computed  values  of  \he  Infrared  color  Indices  are 
compared  with  those  measured  by  Fellgett,  and  surpris- 
iag^y  good  agreement  is  obtained.   The  greatest  discrep- 
ancy Is  found  for  B-type  stars.   The  discrepancies  are 
discussed  for  particidar  stars.   (Author) 
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A  POSSIBLE  APPROACH  TO  SCIENTIFIC  EXPLORATION 

OF  THE  PLANET  MARS, 

bjr  B.  A.  Steinhoff.   12  Jan  62,  S«p 

Unclassified  rqnrt 

Descriptors:  (*Mars  probes.  Feasibility  studies), 
(*Space  probes,  Mars),  Spacecraft,  Space  propulsion. 
Closed  ecological  systems.  Space  statlonB,  Extraterrestrial 
bases.  Astronautics.  Extraterrestrial  topography. 
Exploration. 

This  paper  deals  with  some  possible  objectives  of  a 
Mars  e^qwdltion,  operational  approaches  that  promise 
early  feasibility,  and  their  technological  foundation.  It 
does  not  deal  with  specific  solutions  optimized  for 
miwiTmim  objectives,  but  with  ways  to  obtain  a  foottiold 
for  a  scientific  team,  and  to  support  it  continuously,  the 
aim  being  to  achieve  increasing  self-sufficiency  in  the 
later  phases  of  tlie  establishment  of  a  Mars  base. 
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Iowa  State  Univ.,  Iowa  City. 

MEASUREMENTS  OF  ENERGETIC  ELECTRONS  IN  THE 
VlCINrrY  OF  THE  SUNWARD  MAGNETOSPHERIC  BOUND- 
ART  WITH  EXPLORER  XIV, 
toy  L.  A.  Frank  and  J.  A.  Van  Allen.    Aug  64.  37p 
SUI-64-20 
Contract  Nonrl509  06.  Grant  NsG233  62 

Unclassified  report 

Descriptors:  (*Upper  atmosphere.  Electrons),  (*Plasma 
medium.  Upper  atmosphere).  Electron  density.  Periodic 
variations.  Terrestrial  magnetism.  Van  Allen  radiation 
belt.  Scientific  sateUites. 

Observations  with  the  satellite  Explorer  XIV  to  radial 
distances  of  16RE  (earth  radii)  on  the  generally  sunward 
side  of  the  earth  establish  the  mean  geocentric  radial 
distance  of  the  magnetospberic  boundary  near  the  siw-earth 
line  as  approx.  llRE  during  May-August  1963.   Isolated 
'spikes'  of  electrons  were  often  but  not  always  observed  in 
a  transition  regim  of  radial  thickness  2  to  3  RE  beyond  the 
magnetospberic  boundary.   The  geocentric  radial  distances 
of  both  the  magnetospberic  boundary  and  the  outer  boundary 
of  tlie  transition  region  increase  with  Increasing  angle  from 
0ie  sun-earth  line  toward  local  evening  and  the  latter 


boundary  apparently  lies  beyond  10RE  on  the  local  sunset 
meridian.    Electrons  of  energies  exceeding  1.6  MeV  were 
observed  In  localized  'hot  spots'  in  the  transltloa  region  nasr 
local  morning,  implying  furtiier  heating  of  electrons  in  the 
•olar  plasma  as  it  Oows  around  the  magnetospbere. 
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THE  INFLUENCE  OF  WEAK  ATMOSPHERIC 

INHOMOGENEITIBS  UPON  THE  PROPAGATION  OF  SOUND 

AND  LIGHT. 

toy  A.  Obukbov.   28  Jul  55,  22p  T-47 

TT  64  71252 

Unclassified  report 

[O  Vliyanil  Slabykh  Neodmoro«teo8tei  Atmoafery  na 
Rasproetranenie  Zvuka  i  Svetaj;  trans,  of  Akademiya  Nauk 
SSSR.  Izvestiya.  Seriys  Geoflsloheakaya.  1953.  no.  2, 
p.  155-165. 

Descriptors:  (*Sound,  Propagation).  (* Atmosphere. 
Physical  properties),  (*Llght,  Propagation),  Stars. 
Acoustics,  Atmospheric  motion.  Atmospheric  refractiOQ, 
Refractive  index.  Diffraction.  Mathematical  analysis, 
USSR. 

The  problem  of  wave  propagatioo  in  a  medium  with  fluctuat- 
ing refractive  Index  is  considered,  this  problem  being 
of  Interest  from  the  standpoint  of  the  theory  of  twinkling  at 
stars  and  atmospheric  acoustics.   The  problem  is  reduced 
to  linearized  equations  satisfied  by  the  phase  and  logarith- 
mic amplitude  of  the  propagating  wave.   t.imiMng  cases  arc 
investigated  and  particular  examples  are  considered  to 
indicate  the  limits  at  vaUdity  of  the  geometric  optics 
treatment  and  the  nature  d  the  corrections  required  to 
take  account  o<  diffraction  effects.   (Author) 
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ATOMIC  DEVELOPMENTS  IN  THE  SOVIET  UNION:    AN 

ATOMIC  INDUSTBY  PROJECT  AT  ANGARA,  SIBERIA 

[AND3  URANIUM  DEPOSITS  IN  THE  SOVIET  UNION. 

(TWO  GERMAN  NEWS  ITEMS). 

22  Apr  55.  8p    T-43 

TT  64  71263 

Unclassified  report 

Trans,  from  Wehrtechnische  Hefte  (West  Germany) 
1955,  Feb. 

Descriptors:  (*Nuclear  power  plants,  Siberia), 
(*Uranium,  USSR),  Ores  (Metal  sources).  Ores  (Non- 
metallic),  Geology,  Geography,  bidustrles.  Electric 
power  production.  Transportation,  Reports,  West 
Germany. 

Two  reports  on  an  atomic  industry  project  at  Angara, 
Siberia,  and  on  uranium  deposits  in  the  USSR  are 
presented. 
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IXFFUSION  OF  METEORIC  TRAILS, 
by  O.  V.  Dobrovol'skii.   22  Nov  54,  24>  T-3$ 
TT  64  71280 

Unolasstfled  report 


ASTRONOMY.  GEOPHYSICS  AND  GEOGRAPHY  •  Division  2 


Diffuxiya  Meteomykh  Sledor;  Trans,  at  Alrtroiiomi- 
oheskaya  Obsarvatorlya,  StaHnsbsd.  ByuUetao*  (USSR) 
1962,  no.  1,  p.  16-26. 

DMorlptors:  (*Mataors,  Gas  ionization),  (*Difrusloa, 
Gas  ionization).  (*Gas  ionization.  Meteors),  Ions, 
Reoombinatioo  reactions,  Lumlnesoenoe,  Critical 
properties,  Mathamatioal  analysis,  Astrophysics,  USSR. 

Application  at  ttte  theory  at  diffusion  to  the  phenomenon  at 
meteoric  trails  enables  the  derivation  from  astronomical 
observations  at  a  ooaveoient  mediod  for  determining  the 
coefficient  of  dtfTusloa  at  great  altitudss  where  direct 
determinations  are  impossible  or  unfeasible.  Analysis 
°<tbB  numerical  magnitude  of  the  ooefficisnt  of  diffusion 
OQofirms  the  hypothesis  of  the  turbulent  nitfure  of  diffusion. 
and  also  the  hypothesis  that  the  ooeffideiA  of  diffusion  Is 
a  measure  of  the  vertical  mixing  at  the  atnosphere.  This 
mixing  is  inherent  in  the  atmosphere  as  such,  and  is  not 
Introduced  from  outside  by  a  meteoric  body:  this  follows 
not  only  from  the  smalloess  of  the  oorrespondii^  Reynolds 
number,  but  also  from  the  duration  of  the  process  of 
mixing,  which  does  not  decline  notioeably  even  after  an 
latarval  of  the  order  of  one  hour  after  the  passage  of  the 
meteor.  In  addition  to  its  acknowledged  sifnificanoe  in 
determining  the  direction  and  q;>eed  of  stnftospherlc 
currents,  observation  of  meteoric  trails  is  acquiring  new 
geophysical  significance  as  a  means  of  studying  vertical 
miJdng.   New  light  Is  also  being  shed  on  the  problem  of  the 
conditions  under  which  enduring  ionized  tsails  of  meteors 
sppear.   (Author) 
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PROLOGUE  TO  A  SYNTAX  OF  SPACE  E}I|>LORATION. 

by  A.  O.  Wilson.    15  Jul  58,  1^  P-1425 

UJ^lassifled  report 

Psper  read  at  Lunar  and  Planetaiy  BxploMtion 
CoUoquim  (ted),  RAND  Coip.,  15  Jul  58. 

Descriptors:  (*Spaoe  probes.  Research  program 
Admlnistraticm),  Space  flight,  Extraterrastrial 
topography.  Exploration. 

A  paper  conceming  tlie  problem  of  arriving  at  a 

unified  scientlflcally  responsible  program,  or  syntax,  for 

space  exploratkm. 
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RAND  Corp..  SanU  Monica.  Calif. 

REVIEW  OF  'PROCEEDINQB  OF  THE  INTERNATIONAL 

METBROLOOEAL  SATELLITE  WORKSHOP. 

NOVEMBER  13-22.  1961*  U.  S.  GOVERNMBNT  PRINT- 

INO  OFFICE.  WASHINGTON,  D.  C.  1962, 

toy  W.  W.  KeUogg.   Sep  62.  6p  P-2635 

UnolsMlfled  report 

Paper  prepared  tor  publication  in  Transso^ns  of  ttie 
American  Geophysical  Union. 


I, 'Symposia), 


Descriptors:  (*Meteorologlcal  Satellites, 
Weather  forecasting.  Scientific  persomel.  Reports. 

"•*"-"^~^-  II 

The  talks,  snd  much  of  tlie  discussion  toUcHHt^  ths  tslks, 
are  all  included  in  the  Prooeedli^.  alol^  with  an  Ai^wn- 
dUx  giving  further  details  on  how  the  TIROS  system  oper- 
stes.   The  Proceedings  servee  as  an  «»»r»i>il4nt  source 
book  of  information  on  U.  S.  weather  satalUtes  and  their 
use,  and  a  brief  descriptloo  of  what  the  fkitnre  holds  if 
all  goes  according  to  plan. 
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Air  Force  Inst,  of  Tech.,  Wrl^t-Patterson  AFB,  OUo. 

INTERFEROMETER  STUDY  OF  THE  EFFECTS  OF  MASS 

ADUTION  BY  TRANSPIRATION  ON  HEAT  TRANSFER 

PROM  A  VERTICAL  PLATE  IN  FREE  CONVECTION. 

Master's  thesis, 

Iqr  DarreU  A.  Schneider.   Jun  64,  116p 

AFTT  GAM/ME/64-17 

Unolasstfled  report 

Descriptors:  ('Heat  transfer.  Flat  plate  models), 
(*Flat  plate  noodeU,  Heat  transfer).  (*Flow  visualisation. 
Interferometers).  Fluid  flow.  Surface  temperatures. 
Heat  transfer  coefficients.  Boundary  layer. 

A  study  was  made  of  the  effects  of  transpiration  mass 
addition  on  heat  transfer  from  a  flat  plate  in  steady  state 
free  convection.   The  investigation  was  conducted  using  a 
vertical  plate  heated  to  temperatures  up  to  150F.   The 
effecte  of  low  blowing  rates  on  heat  transfer  were  determined 
by  Investigating  the  effecte  on  the  surface  heat  transfer 
coefficient,  &e  boundary  layer  temperature  profile,  and 
tlie  Nusselt,  Prandtl  and  Grashof  number  relationship.    An 
interferometer  was  used  to  visually  observe  the  boundary 
layer  and  to  provide  a  direct  means  of  calculating  the  heat 
transfer  coefficiente  and  temperature  profiles.   Blowing 
was  found  to  greatly  reduce  the  surface  heat  transfer  coef- 
ficient and  change  the  boundary  layer  temperature  profile 
by  reducing  the  surface  temperatore  gradient.   This  stody 
also  indicates  Oiat  it  may  be  feasible  to  apply  tbe  equation 
relating  Nusselt,  Prandtl  and  Grashof  numbers  for  free 
convection  to  include  mass  addition  by  transpiration. 
(Author) 


AD-604  852  Div.   2,  15 

OTS  Prtoes:  HC  $3.00/MF  $0.75 

RAND  Corp..  SanU  Monica,  Calif. 

POSSIBLE  GALACTIC  SCALE  MSCRETIZATION. 

by  Dominic  G.  B.  Edeletk   Nov  63,  8<^   RM-3941-RC 

Unclassified  report 

Desortptors:  (*Galaxies,  Relstlvlty  tiieory),  (•Relativity 
theory.  Galaxies).  Coofiguration.  Mass-eoergy  relation. 
Differential  geometry.  Astrophjrsics,  Mathematical 
models. 

This  paper  presento  the  analysis  of  a  class  C  of  quasi- 
oblato  spheroidal  galactic  structures,  the  resulte  pertinent 
to  the  quasl-spberlcal- structures  being  a  special  case. 
The  resulte  are  confined  primarily  to  the  implications  of 
tiieeigensequence  that  delineates  the  underlying  geomrtric 
configurations  and  the  corresponding  discretization  effects. 


AD-604  856  Div.   2 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calli. 

SELECTED  HYGROMETRIC  TABLES  FOR  LOW 

TEMPERATURES  AND  PRESSURES, 

by  M.  T.  Klappert  and  O.  F.  Sclilllii«. 

Aug  64.  4^   RM-4244-PR 

Cootraot  AF49  638  700 

Unclassified  report 

Descriptors:  (*Wator  vapor.  Atmosphere),  (*TaUes, 
Meteorological  parameters).  Atmospheric  tenqierature. 
Barometric  pressure.  Thermodynamics,  Planetary 
atmospheres.  Hygrometers.  Meteotology. 

Studies  of  the  upper  atmoqibere  of  Earth  and  the  atmos- 
pheres of  other  jdanete  require  a  knowledge  of  the  basic 
tiiermodynamic  properties  of  water  vapor  under  low 
ambient  temperatures  and  pressures.   Selected  portions 
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of  the  Smithsonian  hygronaetrlc  tables  have  been  ex- 
tended through  mactUne  computations  to  meet  this  de- 
mand.   The  principal  resists  are  presented  in  easily 
usable  form.    In  the  first  two  taUes  is  a  tabular  listing 
of  the  saturation  water-vapor  pressure  over  ice  be- 
tween temperatures  of  lOOK  and  200K.   In  the  third 
talde  are  listed  tlie  saturation  mixing  ratios  of  water 
vapor  over  ice  between  125K  and  270K  for  atmospheric 
pressures  ranging  from  700  mb  to  10-S  mb.    Finally, 
tabular  and  graphical  presentations  of  saturation 
water-vapor  pressures  and  mixing  ratios  are  given 
for  the  1962  U.  S.  Standard  Atmosphere  to  an  altitude 
of  99  km.   (Author) 


the  boundary  layer.   The  Instrumentation  selected  and 
developed  for  the  measurement  of  mass  transport  and 
temperature  was  a  gated  continuous-wave  two-head  sonlo 
anemometer.    An  infrared  technique  was  developed  to 
measure  specific  humidity  over  a  one-meter  open  path. 
In  order  to  establish  the  specifications  for  these  two 
Instruments  so  that  they  would  be  compatible  with  the  flux 
calculations  to  be  undertaken,  a  careful  study  and  error 
analysis  was  made  of  the  flux  calculations.   The  analysis 
was  directed  both  toward  the  determination  of  tolerance 
limits  on  the  Instruments  and  the  development  of  efficient 
programs  of  calculation.   The  development  of  a  fllm  reader 
wiilch  can  be  used  in  the  analog  processing  of  fluctuation 
data  to  extract  statistical  properties  is  also  discussed. 


AD-604  880 
OTS  Prices: 


Dlv.    2 
HC  $6.00/MF  $1.50 


Air  Force  Cambridge  Research  Labs.,  Bedford,  Mass. 

OZONESONDE  OBSERVATIONS  OVER  NORTH 

AMERICA,  VOLUME  2, 

ed.  by  Wayne  S.  Bering  and  Thomas  R.  Borden,  Jr. 

Jul  64,  296p 

AFCRL  64  30  P2,  AFCRL  ERP38 

Unclassified  report 

Descriptors:  (*Ozone,  Atmospttere),  North  America, 
Distribution,  Measurement,  Meteorological  instruments. 
Data,  Graphics.  * 

An  experimental  program  for  the  measurement  of  the 
vertical  ozone  distribution  was  initiated  by  the  Air  Force 
Cambridge  Research  Laboratories  in  January  1963.    A 
network  of  eleven  ozonesonde  stations  was  established  in 
North  America  to  provide  high  resolution  observations  of 
the  vertical  ozone  distribution  for  a  variety  of  i^search 
purposes.   The  resultant  data  are  published  in  a  series 
of  reports.   The  first  volume  (AD-435  873)  contained  the 
ozonesonde  and  associated  radiosonde  observations  for 
the  months  of  December  1962  through  March  1963.   This^ 
second  volume  contains  tl>e  ozonesonde  and  associated 
radiosonde  observations  for  the  montlis  of  April 
through  August  1963.   Also  Included  in  Volumn  2  are  the 
average  distributions  of  ozone  over  the  North  American 
continent  as  derived  from  the  network  observations. 
Data  averages  for  overlapping  bimonthly  periods  are 
presented  for  January-February  through  July-August 
1963.    (Author) 


AD-604  941  Dlv.    3.  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp. ,  Santa  Monica.  Calif. 

LINE  WIDTH  PROBLES  IN  HOT  DENSE  ATMOSPHERES. 

by  Roland  Meyerott.    6  Sep  55,  14p   P-732 

Unclassified  report 

Descriptors:  (*Line  spectrum.  Planetary  atmospheres), 
(♦Quantum  mechanics.  Astrophysics),  (*Astrophystcs, 
Planetary  atmospheres).  Temperature,  Electrons,  Ions, 
Hydrogen,  Electrostatics,  Plasma  fthysics. 

Line  width  problems  as  they  arise  under  conditions  of 
temperature  and  density  such  as  are  found  In  stellar 
interiors  are  discussed.    Possibilities  of  experimental 
verificatkn  are  briefly  considered.    (Author) 


AD-604  942  Dlv.    2,  12 

OTS  Prices:  HC  $1.00/lWF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
SCIENTIFIC  USE  OF  AN  ARTIFICIAL  SATELLITE, 
by  H.  K.  Kallmann,  W.  W.  Kellogg,  R.  R.  Rapp,  and 
S.  M.  Greenfield.    6  Sep  55,  24p   P-733 

Unclassified  report 

Descriptorsr  (»Satemtes  (Arttficlall.  Scientific  research). 
(•Scientific  satellites.  Geophysics).  Solar  radiation. 
Electron  density.  Atmosphere,  Cosmic  rays.  Meteors, 
Terrestrial  magnetism.  Artificial  precipitation.  Geodesies, 
Albedo  (Astronomy),  Extraterrestrial  radio  waves. 


AD-604  881  Dlv.    2.  30 

OTS  Prices:  HC  $5.00/MF  $1.00 

Iowa  Engineering  Experiment  Station,  Ames. 

FAST  RESPONSE  INSTRUMENTATION  FOR  THE 

MEASUREMENT  OF  TURBULENT  FLUXES  IN  THE  LOWER 

ATMOSPHERE  AND  A  FILM  READER  SYSTEM  AND 

ANALOG  STATISTICAL  ANALYZER. 

Final  rept., 

by  Robert  M.  Stewart,  Jr.,  Robert  E.  Post,  J.  Ralph 

Edwards,  Robert  W.  Johnson,  and  James  H.  Tracey. 

1  Feb  64,  192p 

Contract  AF19  604  5457,  Projs.  7655,  8604, 

Tasks  765502,  860401 

AFCRL  64  147 

Unclassified  report 

Descriptors:  ('Hygrometers,  Design),  (•Anemometers, 
Design),  (*Film  readers.  Design),  (*Micrometeorology, 
Instrumentation),  Analog  systems.  Correlators,  Spectrum 
analyzers.  Wave  analyzers.  Turbulent  boundary  layer. 
Measurement. 

The  goal  of  the  research  was  to  develop  rapid  reponse 
Instrumentation  suitable  for  the  measurement  of  the 
turbulent  fluxes  of  momentum,  heat,  and  water  vapor  la 


AD-604  960  Dlv.    2,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

USE  OF  AN  ARTIFICIAL  SATELLITE  IN  UPPER  AIB 

RESEARCH, 

by  H.  K.  Kallmann  and  W.  W.  Kellogg.    15  Feb  5«, 

14p   P-760 

Unclassified  report 

Presented  at  the  National  Meeting  of  the  American 
Meteorok>glcal  Society  held  In  New  York,  23  Jan  56. 

Descriptors:  ('Satellites  (Artificial),  Astronomical 
geodesies),  ('Astronomical  geodesies.  Satellites 
(Artificial)),  (♦Geodesies,  SatelUtes  (Artificial)),  Upper 
atmosphere,  lonosi^ere.  Electron  density.  Solar  radiation. 
Cosmic  rays.  Meteors,  Meteorites.  Meteorology,  Gravity, 
Terrestrial  magnetism.  Sounding  rockets. 

The  principal  fields  of  study  and  the  important  knowledge 
Uiat  can  be  gained  from  observations  made  from  a  satellite 
Involved  in  the  International  Geophysical  year  program 
are  presented. 
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AD-604  961  Dlv.    2 

OTS  Prices:  HC  11.00/IIP  $0.S0 


RAND  Corp.,  SanU  Monica,  Calif. 

SYNOPTIC  WEATHER  OBSERVATIONS  VBOM  EXTREME 

ALTITUDES, 

by  S.  M.  Greenfield.   15  Feb  56, 1^   P-7tfll 

Unclassified  report 

Presented  at  ttte  American  Metaorologlcfl  Society 
meeting  in  New  Yoric,  23  Jan  56. 


Descriptors:  ('Weather  forecasting,  CM«d  cover). 
Theory.  Meteorological  sateUltes.  Photographs, 
Meteorology. 


AD-604  966  Dlv.   2 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

CLIMATOLOGY:  COMPLEX,  DYNAMIC,  AND  SYNOPTIC, 

by  Arnold  Court.   22  Nov  55,  30p   P-769 

itsclasslfled  report 

Descriptors:  ('Climatology,  WeaUier  forecasting), 
('Weather  forecasting,  Climatology),  Meteorological 
parameters.  Meteorological  phenomena,  Air  mass  analysis. 

Origins,  definitions,  applications,  and  uses  of  three  aspects 
of  modem  climatology  (dynamic  synoptic,  and  complex) 
are  offered  in  this  note.    A  survey  of  existing  methods  of 
climatic  analysis  was  undertaken  in  an  effort  to  sharpen  tlie 
definitions  in  a  Glossary  of  Meteorology  being  prepared  by 
the  American  Meterological  Society. 


AD-604  977  Dtv.    2 

OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Corp..  Santa  Monica.  Calif. 

THE  IMPACT  THEORY  OF  THE  ORIGIN  bP  LUNAR 

CRATERS. 

by  J.  J.  Gilvarry  and  J.  E.  HllU  4  Jan  56^  lOp 

P-785 

isifled  report 


Descriptors:  CMoon,  Craterlng),  Lunar  environment. 
Theory,  Impact  shock.  Meteorites,  Equtft^ons  of  state. 
Astrophysics. 


Uncjius 

mar  er 
Squatio 


The  purpose  of  this  paper  is  to  present  the  results  of 
computations  on  the  pressures  and  temperatures  attained 
in  the  Impact  of  large  meteorites  on  the  lunar  surface, 
based  on  the  equation  of  state  as  obtalnedi  from  the  Thomas- 
Fermi  statistical  model  of  the  atom. 


AD-605  019  Dlv.    2 

OTS  Prices:  HC  $2.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

PHYSICAL  PROPERTIES  OF  THE  ATMOGPHERE  FROM 

90  TO  300  KILOMETERS.    PROPOSED  'SPECULATIVE 

ATMOSPHERE'  SUBMITTED  TO  THE  WORKING  GROUP 

<»J  EXTENSION  TO  THE  U.  S.  STANDARD 

ATMOSPHERE  TABLES, 

by  H.  K.  Kallmann,  W.  B.  White,  and  H.  S.  NeweU,  Jr. 

Feb  56,   28p   P-835 

Undlassified  report 

Descriptors:  CAtmosphere  oKXlels,  Physical  proper- 
ties). Oxygen,  Nitrogen,  Dissociation,  Density, 
BxDspbere,  lonospliere.  Atmosphere  tenweratore. 
Barometric  pressure.  Standards. 


An  average  model  atmosphere  is  presented  for  the 
region  between  90  and  300  km.   This  model  is  consistent 
with  or  depends  on  the  following  assumptions:  molecular 
oxygen  begins  to  dissociate  aiH>i'eclably  only  above  90  km; 
at  around  130  km  about  30  per  cent  of  02  is  still  in  the 
undlssoclated  state;  molecular  nitrogen  begins  to  dis- 
sociate above  220  km;  the  concentration  of  molecular 
oxygen  and  nitrogen  decreases  with  altitude  expmentlally: 
the  temperature  becomes  isothermal  in  the  region  of  the 
exospbere,  approximately  above  360  km.   All  physical 
quantities  were  calculated  from  self-consistent  equations 
■s  continuous  functions  of  altitude,  wltttout  assuming  any 
particular  form  of  tlie  temperature  gradient.   The  results 
show  lower  temperatures  and  densities  througtiout  the 
region  of  the  ionosphere  than  have  been  deduced 
previously.   (Author) 


AO-60S  020  Dlv.    2 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

THE  IMPACT  OF  LARGE  METEORITES, 

by  J.  J.  GUvariy  and  J.  E.  Hill.   3  Apr  56,  34p 

P-836 

Unclassified  report 

Descriptors:  ('Meteorites,  Impact  shoc^).  Shock  waves. 
Moon,  Earth,  Pressure,  Temperature,  One-dimensional 
flow.  Mathematical  analysis.  Equations  of  state. 

The  impact  of  large  meteorites  on  Oie  moon  or  earth  Is 
discussed,  on  the  basis  of  a  one-dimensional  idealization 
of  the  flow  problem  in  which  a  plane  shock  wave  in  both 
meteorite  and  impact  surface  is  considered.    Conditions 
are  discussed  under  which  such  a  model  can  yield  physically 
valid  estimates  of  pressure  and  temperature  generated  on 
explosive  impact  of  meteorites.    Computations  are  carried 
out  for  an  equation  of  state  and  internal  energy  from  ttie 
statistical  Thomas-Fermi  atom  model;  departures  from 
complete  degeneracy  are  taken  into  account  by  means  of 
results  of  a  first-order  perturbation  with  respect  to 
temperature. 


AD-605  04V 
OTS  Prices: 


Dlv.    2 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 
TEMPERATURES  IN  THE  EARTH'S  INTERIOR, 
by  J.  J.  Gilvarry.   6  Jun  56,   22p   P-875 

Unclassified  report 

Descriptors:  (♦Earth,  Temperature),  Geophysics, 
Theory,  Equations  of  state,  Mathematical  prediction. 
Melting,  Equations. 

Fusion  temperatures  are  evaluated  for  the  earth's 
mantle  from  Lindemann's  law,  by  use  of  elastic  para- 
meters determined  for  a  given  depth  from  seismic  data. 
The  results  are  substantially  consistent  with  prediction 
from  the  Simon  equation,  on  the  basis  of  a  theoretical 
evaluation  of  the  Simon  exponent.   The  same  formulation  of 
the  Simon  equation  Is  used  to  obtain  fusion  temperatures 
for  the  core.   No  inconsistency  with  these  values  is  shown 
by  deductions  from  Lindemann's  law  for  the  outer  core. 
The  melting  temperatures  found  for  the  core  are  con- 
siderably hi^r  than  those  predicted  by  Simon  or  Bullard, 
and  show  no  substantial  conflict  with  Jacobs'  hypothesis 
on  the  origin  of  a  solid  inner  core.    By  using  data  on  the 
temperature  in  the  earth  at  small  depth,  and  limits 
imposed  on  the  possible  values  by  melting  temperatures 
at  large  depth,  the  actual  temperature  In  the  earth  Is 
represented  approximately  by  a  quartlc  polynomial  In  the 
depth;  tlie  limit  of  error  at  large  depth  if  the  inner  core  is 
solid  estimated  as  i:  25  percent,   (Author) 
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AD-605  054 
OTS  Prices: 


DtT.    2.  12 
HC  $2.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

DETAILED  ANALYSIS  OF  SYNOPTIC  WEATHER  AS 

OBSERVED  FROM  PHOTOGRAPHS  TAKEN  ON  TWO 

ROCKET  FUGHTS  OVER  WHITE  SANDS,  NEW  MEXICO, 

JULY  26.  1948. 

by  JL  BJerknes.    1  Apr  51,   2ep   P887 

Unclassified  report 

Descriptors:  (♦Aerial  photographs.  Atmospheric 
sounding),  (•Meteorology,  Cloud  cover),  (•Sounding 
rockets.  Aerial  photographs),  ('Cloud  cover.  Aerial 
photographs).  Meteorological  charts.  Cumulus  clouds. 
Stratus  clouds,  Cirrus  clouds.  Cumulonimbus  clouds. 
Anticyclones,  Wind.  Air  mass  analysis. 

It  is  shown  that  rocket  pictures  add  a  considerable 
amount  of  interesting  Information  to  the  ordinary  weather- 
map  analysis,  and  in  addition,  that  the  accumulated  knowl- 
edge from  the  maps  helps  in  the  new  problem  of  inter- 
preting what  Is  seen  from  high-level  rocket  pictures. 


AD-605  061 
OTS  Prices: 


Dlv.    2 
HC  $1.00/MF  $0.50 


RAND  Corp..  SanU  Monica.  Calif. 
ATMOSPHERIC  TRANSMISSION, 
by  Sidney  Passman  and  Lewis  Larmore. 
20p    P-897 


U  Jill  56, 
Unclassified  report 


Descriptors:  (*Infrared  radiation.  Atmosphere), 
(•Atmosphere,  Wave  transmission).  Water  vapor. 
Absorption.  Tables. 

Values  of  the  wafier  v^x>r  error  function  absorption 
coefficients  are  given  for  infrared  radiation  In  the  wave- 
length region  from  1.4  microns  to  5.9  microns.    These 
yalues  correct  the  data  of  L.  Larmore  IRIS  Proceedings, 
VoL  I,  No.  1,  p.  14,  so  as  to  agree  with  the  implications 
of  certain  subsequent  experimental  data.   The  resultant 
actual  transmission  values  were  recalculated  for  these 
revised  coefficients  for  various  amounts  of  preclpitable 
water  vapor  and  are  given  as  a  function  of  wavelength  in 
the  1.4  to  5.9  micron  region  in  0.1  micron  intervals. 


AD-605  071  Dlv.    2 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

A  SYSTEMATIC  APPROACH  TO  LOCAL  OBJECTIVE 

FORECAST  STUDIES, 

by  J.  Doyne  Sartor.   27  Jim  57,  rev.  22  Nov  57, 

aSp   P-912 

Unclassified  report 

Descriptors:  (*Weather  forecasting.  Standards), 


(•Meteorology,  Standardization),  Meteorological 
parameters,  Meteorological  charts,  Climatology, 
ReliabUity,  Operation.  Errors. 

Problems  in  the  design,  preparation,  and  use  of  local 
objective  forecasting  studies  were  evaluated  while  spe- 
cific local  objective  forecasting  studies  were  being  made. 
As  a  result,  a  systematic  procedure  that  may  be  used  as 
a  guide  in  designing  and  preparing  local  objective  fore- 
casting studies  was  developed  and  tested  In  a  number  of 
seminar-workshop  groi4)s.   The  systematic  procedure 
is  outlined  and  discussed  with  illustrations  from  several 
local  objective  forecasting  studies.    The  procedure  con- 
sists of  defining  the  local  forecasting  problem  In  terms 
consistent  with  observing  and  forecasting  capabilities, 
resolving  the  varlabUity  of  the  forecast  element  into  its 
cyclic  (seasonal  and  diurnal)  and  'synoptic'  components, 
and  finally,  reassembling  the  components  into  a  fore- 
cast scheme  tliat  allows  the  forecaster  to  exercise  his 
training  as  a  meteorologist,    (Author) 


AD-605  102  Dlv.    2.  9 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp..  Santa  Monica.  Calif. 

METEORIC  INTERACTION  WITH  THE  ATMOSPHERE; 

THEORY  OF  DRAG  AND  HEATING  AND  COMPARISON 

WITH  OBSERVATIONS. 

by  Carl  Gazley,  Jr.   Aug  59.   78p   P-953 

Unclassified  report 

Paper  presented  at  the  Air  Force  Symposium  on  High 
Speed  Aerodynamics.  Buffalo.  N.  Y.  Jan  56;  and  at  the 
Rand  Symposium  on  Aerodynamics  of  the  Upper  Atmosphere, 
Jun  59,  and  pub.  as  chap.  6  of  its  proceedings. 

Descriptors:  ('Meteors,  Atmosphere  entry),  (•Atmos- 
phere entry.  Meteors).  Aerodynamic  characteristics. 
Drag.  Aerodynamic  heating.  Ablation.  Deceleration, 

Superaerodynamlcs. 

The  entry  of  meteoroids  into  the  earth's  atmosphere 
Involves  velocities  higher  than  presently  available  in  any 
terrestrial  laboratory  facility.    While  meteoric  interaction 
with  the  atmosphere  obviously  does  not  provide  a  control- 
led type  of  experiment  and  many  of  the  test  conditions 
must  be  deduced  indirectly,  it  offers  the  opportunity  of 
aerodynamic  data  at  extreme  velocities  and  altitudes. 
Extensive  observations  of  meteor  velocity,  luminosity, 
and  altitudes,  together  with  atmospheric -density  obser- 
vations, now  enable  certain  deductions  to  be  made  about 
the  aerodynamic  drag  and  heating.   Comparison  is  made 
between  meteor  theory  and  observations  In  an  attempt  to 
obtain  Information  about  the  mechanisms  of  aerodynamic 
drag,  aerodynamic  heating,  and  surface  ablation.   General 
analytical  expressions  are  developed  for  meteoroid 
deceleration,  mass  loss,  and  luminosity.    The  results  of 
this  analysis  are  expressed  in  terms  of  the  observational 
quantities  and  compared  with  the  more  reliable  measure- 
ments.   This  comparison  Indicates  that  the  extension  of 
conventional  free-molecule  aerodynamics  to  the  meteor 
case  appears  to  be  Justified.    (Author) 
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CHEMICAL  WARFARE  EQUIPMENT  AND  MATERIALS  -  Division  3 


3.  Chemical  Warfare  Equipment  and 
Materials 


AD-604  595  Dlv.    3 

OTS  Prices:  HC  $1.00/MF  $0.50 

American  Air  FUter  Co..  Inc.,  Louisvble,  Ky. 
FEASIBILITY  STUDY  OF  COLLECTIVE  PROTECTION 
FOR  COMMAND  POST  VEHICLES. 
Monthly  progress  rept,  no.  1,  1-31  Ji|l  64. 
17  Aug  64.  13p  I 

CoDtrsot  DA18  036AMC275A 

I   Unclassified  report 

Descriptors:  (*Air  pollution.  Vehicles),  (*Vehicles. 
Decontaminatton),  Feasibili^  studies.  Design.  Con- 
tamination, Pressure,  Air  conditioning  equipment.  Test 
equipment. 


ellmftia 


First  month  work  consisted  of  prellniiiary  meetlAgs  wiih 
CRDL;  literature  search  of  state-of-the-art  concepts  at 
CRDL  Library;  vehicle  access  arrangements  made  at 
Fort  Knox.  Ky.  and  CRDL;  prellmina]7  »lr  flow  test  on  air 
lock;  design  and  fabrication  of  leakage  test  apparatus  and 
adapters;  U.  S.  Government  Property  Manual,  prepared, 
submitted  and  approved  by  Oovemmedt  Property 
Administrator.   (Author) 


AD-604  823  Div.    3,  4,  16 

OTS  Prices:  HC  $3.00/MF  $0.75 

Melpar,  Inc..  Falls  Church,  Va. 

NONLABELLED  COMPOUNDS  FOR  RESEARCH 

APPUCATION. 

Final  rept.  for  27  Jun  63-1  Jul  64, 

by  J.  M.  Augl,  L.  M.  Kndley,  and  H.  E.  PodalL. 

Aug  64,  98p 

Contract  DA18  108AMCa42A 

Unclassified  report 

Desc rotors:  (•Chemical  warfare  agents.  Therapy), 
Drugs.  Synthesis  (Chemistry),  Physical  properties. 
Chemical  reactions. 

Fifty-seven  compounds  were  prepared  and  characterized, 
of  which  twenty-elgjjt  were  deUvered.   None  of  the  compounds 
deUvered  were  commerclaUy  available.   In  some  Instances 
the  method  of  pr^aration  and  Qxe  jAysical  constants  are 
reported  in  the  literature,  while  in  other  cases  analogous 
procedures  were  appUed  to  the  synthesis  of  the  desired 
compounds.    A  number  of  new  compounds  were  prepared 
which  required  research  effort  to  develop  a  satisfactory 
synOiesis  route.   The  synthesis  of  a  number  of  new  com- 
pounds was  started,  but  furttier  research  and  development 
effort  is  required  to  obtain  final  results.   The  research  on 
these  compounds  to  date  is  discussed  along  with  proposed 
routes  for  the  syn&esis  of  model  compounds.   (Autlwr) 
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Division  4  -  CHEMISTRY 


4.  Chemistry 


AD-604  345  Dlv.    4,  3,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Southwest  Research  Inst.,  San  Antonio,  Tex. 

A  BASIC  STUDY  OF  THE  SOLUBZLITY  OF  SOLIDS  IN 

GASES  AT  raCH  PRESSURES. 

Final  rept.  for  7  Jul  63-6  Jul  64, 

by  Judith  Eisenbeiss.   6  Aug  64,  46p 

Contract  DA18  108AMC244A,  Proj.  01  1392 

Unclassified  report 

Descriptors:  (•Aromatic  compounds,  Solubility), 
(*Polycyclic  compounds,  SolubUlty),  (* Aerosols, 
Preparation),  Solids,  Solvents,  Gases,  Alkenes, 
Aliphatic  compounds.  Methane,  Carbon  dioxide.  Carbon 
tetrachloride.  High-pressure  research.  Phase  studies. 

The  solubility  of  phenanthrene  in  gaseous  ethylene, 
ethane,  methane,  carbon  dioxide  and  carbon  tetrafluoride 
in  the  pressure  range  of  2000  to  8000  psi  at  40C  was 
determined  experimentally.   It  was  found  that  the  solubility 
as  a  function  of  pressure  changes  nonlinearly  for  C2H4, 
C2H6  and  C02,  the  incremental  solubility  decreasing  with 
increasing  pressure.   The  dissolving  power  of  the  various 
gases  tends  to  be  in  the  following  order:   C2H4>  C2H6> 
C02>  CH4>  CF4.   A  static  equilibrium  arrangement  was 
used.    The  saturated  gaseous  phase  was  analyzed  for  its 
content  of  phenanthrene  by  decompressing  from  equilibrium 
pressure,  capturing  the  precipitated  solid  by  a  condensa- 
tion trap,  measuring  the  expanded  gas  volume  at  atmos- 
pheric pressure  and  room  temperature,  and  weighing  the 
precipitated  solid  directly.   Mercury  served  as  the  com- 
pressing fluid;  its  solubility  in  the  gases  was  considered  to 
be  negligible  under  the  conditions  of  the  experiments. 
(Author) 


The  heat  of  solution  of  BC13  (liq.)  was  determined  caiorl- 
metrically  in  a  closed  reaction  vessel.   The  process  was 
carried  out  adiabatically.    From  this  value  and  the  heats 
of  formation  data  of  the  products  and  water,  the  heat  of 
formation  of  BC13  (liq.)  was  calculated. 


AD-604  347 
OTS  Prices: 


Dlv.   4 
HC  $1.00/MF  $0.50 


Texaco  Experiment,  Inc.,  Richmond,  Va. 

INVESTIGATION  OF  THE  DISSOCUTION  CHEBOSTRY 

OF  -NF2  COMPOUNDS. 

Quarteriy  rept.  for  May-Jul  64, 

by  U.  V.  Henderson,  P.  L.  Goodfriend,  and  H.  P.  Woods. 

6  Aug  64,  5p    EXP-TM1562,  EXP-452(223) 

Unclassified  report 

Descriptors:  (♦Nitrogen  compounds.  Fluorides), 
(♦Fluorides,  Dissociation),  Oxidizers,  Free  radicals. 
Absorption  spectrum,  Photochemistry,  Heaters. 

The  work  was  a  continuation  of  the  search  for  the 
electronic-absorption  spectrum  of  the  NF  radical  that  is 
produced  by  flash  photolysis  of  NF2  (See  AD-439  527). 
A  cell  that  heats  the  samples  to  180C  was  constructed: 
however,  the  use  of  this  has  not  solved  the  problem  of 
excessive  N2F4  absorption.   Consideration  was  given  to 
alternative  approaches  to  tlie  problem.  (Author) 


AD-604  433  Dlv.    4 

OTS  Prices:  HC  $2.00/MF  $0.50 

National  Research  Corp.,  Cambridge,  Mass. 

HEAT  OF  FORMATION  OF  BORON  TRICHLORIDE 

(BC13). 

^>ecial  rept., 

by  Ludwig  G.  Fasollno.  15  Jul  64,  27p 

Contract  Nonr3608  00 

Unclassified  report 

Descriptors:  (♦Boron  compounds.  Chlorides),  Hydrol- 
ysis, Calorimeters,  Thermistors,  Calibration,  Oxides, 
Halides,  Temperature,  Energy,  Equations,  Heat  of 
formation. 


AD-604  474 
OTS  Prices: 


Dlv.   4.  30 
HC  $1.00/MF  $0.50 


Lund  Univ.  (Sweden). 

THERMAL  STABILITY  OF  ORGANIC  COMPOUNDS. 

Technical  rept. 

by  Stlg  Sunner.    15  Apr  64,  20p 

Grant  AP  EOAR62  110 

AFOSR  64  1447 

UnclaBslfied  report 

Descriptors:  (♦Butanols,  Stability),  (♦Organic  com- 
pounds, Thermochemistry),  (*Laboratory  equipment. 
Design),  Pyrolysis,  Chromatographic  analysis.  Alcohols, 
Calorimeters,  Thermal  insulation.  Heat  transfer. 
Electric  connectors.  Resistance  therometers.  Heaters. 

One  flow  and  one  static  pyrolysis  apparatus  directly 
attached  to  a  gas  chromatograph  through  a  gas  sample 
valve  was  built  and  their  performance  was  studied  using 
tbe  four  butanols  as  test  substances.   A  second  static 
pjrrolysis  apparatus  was  developed  and  was  partly  assem- 
bled.  Studies  were  started  on  the  use  of  a  novel  principle 
for  building  up  a  thermal  shield  for  adiabatic  calorlm- 
etry  over  a  wide  temperature  range.    It  is  based  on  the 
use  of  microconductors  consisting  of  an  inner  conductor 
insulated  with  magnesia  within  an  outer  thin-walled  metal 
tube,  0.25  -  1.00  mm  in  diameter.    The  mass  of  the 
shield  consists  almost  entirely  of  the  leads.   The  use  of 
two  types  of  microcond\x:tors  is  presently  being  investi- 
gated -  one  with  platinum  wire  serving  as  a  resistance 
thermometer  and  the  second  with  chromel,  to  be  used  as 
a  heater.   (Author) 


AD-604  493  Dlv.   4 

OTS  Prices:  HC  $2.00/MF  $0.50 

Gibbs  Chemical  Lab.,  Harvard  Univ.,  Cambridge,  Mass. 

THE  OXIDATION  REACTIONS  OF  ACETYLENE  AND 

METHANE, 

by  G.  P.  Glass,  G.  B.  Klstiakowsky,  V.  Mitchell,  and 

H.  Nlkl.    Aug  64,  3^ 

Contract  Nonrl866  36 

Unclassified  report 

Descriptors:  (♦Aliphatic  compounds.  Oxidation), 
(♦Methane,  Oxidation),  Shock  waves.  Mass  spectroscopy,. 
Luminescence,  Reaction  kinetics,  lonizatton.  Molecular 
structure. 

The  high  temperature  oxidation  reactfons  of  acet^ene 
and  methane  were  studied  in  shock  waves  using  two 
techniques.    A  time-of-flight  mass  spectrometer  was  used 
to  determine  the  concentration  of  reactants,  intermediates 
and  products  at  50  microsec.  intervals  throughout  the 
reaction.    In  another  apparatus  the  chemilumlnescent 
radiation  emitted  by  CH  and  C2  and  the  ionization  ac- 
companying the  oxidation  was  monitored.   The  oxidation 
of  acetylene  proceeds  by  fast  chain  branching  reactions. 
The  oxidation  is  accon^janied  by  chemi-ionizatfon.   The 
C3H3+ion  was  observed  in  abundance  early  in  the  reac- 
tion.  A  cyclic  structure  is  proposed  for  this  ion.   The 
oxidation  of  methane  is  characterized  by  an  induction 
period  which  is  followed  by  fast  chain  branching  reac- 
tions.    A  mechanism  involving  a  straight  chain  reaction 
to  produce  an  intermediate  which  itself  takes  part  in 
chain  branching  reactions  is  suggested.    (Author) 
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AD-604  494  Dlv.    4,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

ComeU  Univ.,  Ithaca,  N.  Y. 

AN  ELECTRIC  FIELD  EFFECT  ON  THE  CRITICAL 

OPALESCENCE. 

Technical  rept.  no.  9, 

by  P.  Debye  and  K.  Kleboth.    IS  Sep 

Contract  Nonr401  17,  ProJ.  NR051  360 

I  pDclassified  report 

AD-40e  322 

Descriptors:  (♦Liquids,  Optical  properties),  (♦Electric 
fields.  Liquids),  Light,  Scattering,  Intensity,  Theory, 
Temperature,  Dielectric  properties.  Thermodynamics, 
Nltrobenzenes,  Alipliatic  compounds. 

The  free  energy  involved  In  the  conceatratton  fluctu- 
ations of  a  liquid  mixture  is  changed  by  an  electric  field. 
The  effect  becomes  ol>servable  near  the  critical  point. 
R  Increases  with  decreasing  distance  from  the  critical 
temperature  and  it  is  proportional  to  the  square  of  the 
field  intensity  and  to  the  second  derivative  of  the  dielec- 
tric constant  with  respect  to  the  concentratfon.   The  ef- 
fect can  be  interpreted  as  a  shift  of  the  critical  temper- 
ature.   Experiments  performed  with  a  field  intensity  of 
45  000  Volts/cm  on  the  system  nitrobenzene  -2,2,4-trl- 
methyl  pentane  give  a  value  of  .015  degrees  for  this 
shift,  while  the  theory  predicts  .010  dlqgrees.    Also  In 
good  agreement  with  the  theory  Is  the  dependence  on 
the  field  intensity  and  on  the  temperature  distance  from 
the  critical  tenqwrature.   (Author) 


AD-604  521  Dlv.   4 

OTS  Prices:  HC  $1.00/MF  $0.50 


Oregon  State  Univ.,  Corvallls. 

IMPROVED  SYNTHESES  OF  TRIFLUOROMETHYL- 

MERCURIC  IODIDE  AND  METHYLMtRCURIC  IODIDE. 

Technical  rept.  no.  2, 

by  David  Oehllng,  Linda  Schuerman,  John  Young,  and 

Theran  Parsons.    20  Aug  64,  5p 

Contract  Nonrl286  04,  Proj.  NR0S2  3^S 

Unclassified  report 

Descriptors:  (♦Metalorganlc  compounds.  Mercury 
compounds),  (♦Mercury  compounds.  Synthesis  (Chemistry)), 
Fluorine  compounds.  Iodides,  Laboxiatory  equipment. 
Ultraviolet  radiation. 

A  device  was  constnicted  and  used  for  the  synthesis  of 
trifluoromethylmercuric  iodide,  CF3BgI,  and  methyl- 
mercuric  iodide,  CH3HgI,  in  nearly  quantitative  yields. 
Previous  synthetic  methods  for  trifluoromethylmercuric 
iodide  have  required  reactfon  times  of  7-8  days  to  achieve 
50%  reaction  or  have  given  relatively  tow  yields  of  product. 
Yields  of  methylmercuric  iodide  are  also  higher  than  those 
reported  from  the  reaction  between  mercury  and  a  solution 
of  methyl  iodide,  and  reactions  of  me|<cury  salts  with 
methyl  iodide  in  solutioa.   (Author) 


AD-604  522  Dlv.    4,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 


Oregon  State  Univ.,  Corvallls. 

ALL  METAL  SEALED  GAS  INFRAREt)  CELL. 

Technical  rept.  no.  3, 

by  John  D.  Hansen  and  Theran  D.  Pai 

20  Aug  64,  4p 

Contract  Nonrl286  04,  ProJ.  NR052 


Unclassified  report 
Descriptors:  (♦Infrared  spectroscopy^  plectrum 


CHEMISTRY  •  Division  4 


analyzers),  (♦i^pectrum  analyzers.  Infrared  radiation). 
Infrared  optical  equipment.  Gases,  Boron  compounds. 
Fluorides,  Spectra  (Infrared). 

An  all  metal  sealed  gas  cell  for  the  determination  of 
infrared  spectra  of  reactive  gases  was  devised.    The  cell 
is  inert  to  boron-fluorine  compoimds  and  to  other  non- 
oxidizing  gases.   (Author) 


AD-604  558  Div.   4,  14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Research  Lab.,  Washington,  D.  C. 
SOLUBILIZATION  OF  POLAR  SPECIES  BY  MICELLE- 
FORMING  SOAPS  IN  A  NONPOLAK  SOLVENT. 
Interim  rept., 

by  Samuel  Kaufman.   31  Jul  64,  lOp 
Pro].  RROOl  01  43  4750 
NRL  6122 

Unclassified  report 

Descriptors:  (♦Soaps,  Solubility),  (♦Sulfonates, 
Solubility),  Sodium  compounds,  Magnesium  compounds. 
Organic  solvents,  Ethers,  Ketones,  Amines,  Acetates, 
Chromatographic  Analysis. 

The  solubilization  of  diethyl  ether,  acetone,  n- 
propylamlne,  and  methyl  acetate  by  sodium  and  magnesium 
dlnonylnaphthalene  sulfonates  in  toluene  solution  was 
studied  by  gas-llquld  chromatography.    Results  are 
compared  with  data  for  the  solubilization  of  methanol  and 
acetic  acid.   Of  the  solubllizates  studied,  all  were  less 
extensively  solubllized  than  methanoL    Within  the  scope 
of  the  data,  n-propylamlne  and  acetic  acid  were  solubllized 
approximately  equally  by  the  magnesium  soap,  but  the 
sodium  soi^  solubllized  the  acid  more  vigorously  than  the 
amine.   The  ether  and  detone  were  only  faintly  solubllized 
and  the  ester  occupied  an  intermediate  position.    The  data 
are  consistent  with  conclusions  derived  from  earlier 
studies  of  micelle  formation  and  solubilization  by  the  same 
soaps.    At  very  dilute  concentrations  of  solubilizate,  the 
cation  of  the  soap  controls  the  Interaction,  but  with 
Increasing  concentrations,  after  the  coordinating  tendency 
of  the  catfon  is  satisfied,  the  anion  is  the  effective  moiety. 
(Author) 

AD-604  688  Div.   4.  14,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Air  Force  Materials  Lab.,  Research  and  Technology  Dlv., 

Wright- Patterson  AFB,  Ohio. 

INFRARED  SPECTRA  OF  TRANSITION  METAL  ALK- 

OXIDES. 

Rept.  for  Feb  63-Feb  64, 

by  C.  T.  Lynch,  K.  S.  Mazdiyasnl,  J.  S.  Smith,  and  W.  J. 

Crawford.  May  64,  42p 

ProJ.  7350,  Task  735001 

ML  TDR64  124 

Unclassified  report 

Descriptors:  (♦Metalorganlc  compounds,  ^lectra  (Infra- 
red)), (♦Infrared  spectroscopy,  Metalorganlc  compounds). 
Transition  elements,  Zirconium  compounds.  Hafnium  com- 
pounds. Thorium  compounds,  Titanium  compounds,  Yttrium 
compounds,  Organic  oxygen  compounds.  Chemical  bonds. 
Absorption  spectrum.  Oxides,  Refractory  materials.  Vapor 
plating. 

The  Infrared  spectra  of  a  number  of  transition  metal 
iflopropoxides  and  tetra  tertiary  butoxldes  were  obtained 
from  5000  cm-1  to  285  cm-1  for  the  first  time.  The  spectra 
were  compared  to  existing  infrared  data  on  these  classes 
of  compounds.   Characteristic  absorptions  for  the  Isopro- 
poxy  group  have  been  found  at  1160  to  1175  cm-1  and  at  1120 
to  1140  cm-1.    They  are  assigned  to  isobranchlng  vlbra- 
ttons.   The  Isopropoxides  exhibit  a  doublet  at  about  1375  cm-1 
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and  1365  cm>l  characteristic  of  the  gem-dimethyl  structure. 
The  major  feature  of  the  spectra  Is  a  very  strong  band  in 
1000  cm-1  region  asslpied  as  the  C-O  stretch  vibration, 
wlilch  is  shifted  by  the  Influence  of  the  q>eclflc  metal  atom 
oo  the  C-O  vibration.   The  butoxldes  have  four  characteris- 
tic absorptions  at  about  785  cm-1,  900  cm-1.    1010  cm-1, 
and  1190  cm-1.   The  band  in  the  1000  cm-1  region  appears 
to  be  Oie  C  stretch  vibration,  the  other  bands  are  attrib- 
uted to  skeletal  vibrations  of  the  tert-butyl  gioap.  The  typi- 
cal C-H  deformation  of  the  tert-butyl  group  is  observed  at 
about  1360  cm-1  wlOi  a  wealcer  band  at  1380  cm-1.   In  ttte 
medium  infrared  region  to  285  cm-1  a  small  number  of  very 
strong  absoiption  bands  are  found  for  the  tert-butoxldes. 
The  results  suggest  tlte  region  would  be  very  satisfactory 
for  chsracterlzlng  tert-butyl  compounds.  (Author) 


AD-604  733  Div.    4,  14 

OTS  Prices:  HC  $2.00/11?  fO.SO 

United  States  Rubber  Co.,  Wayne.  N.  J. 

PHOSPHONTTRIIJC  POLYMERS  STABLE  AT  HKH 

TEMPERATURES. 

Qusiterly  rept.  no.  3,  1  M^r-31  Jul  64, 

by  Harold  K.  Gainer,  Gerald  J.  Klender,  and  Aspet 

Merijanlaiv.   24  Aug  64,  44p 

Cootract  NObs90089,  Pro].  SR007  03  03,  Task  1000 

UoolasstOed  report 

See  also  AO-438  187 

Descriptors:  (*Heat-resistant  plastics.  Synthesis 
(Chemistry)),  (*Pfaosphonltrlle  chrlorides.  Polymerization), 
QulDones,  Copolymerlzatlon,  Amines,  Isocyanlc  acid. 
Ethers,  Electric  insulation.  Thermosetting  plastics. 
Thermoplastics. 

The  objective  of  tbe  investigation  Is  the  development  of 
a  new  thermoplastic  and  Qiermosettlng  resins  from 
phospbonltrillc  chloride  trlmer  for  high  temperature 
electrical  applications.   Improved  methods  for  Introducing 
pheooxy  blocking  groups  into  the  trlmer  were  developed. 
Additional  woik  was  done  on  the  amino  derivatives. 
Copolymerlzatlon  of  phosphonltriles  of  reduced  function- 
ality with  hydroqulnone  was  studied,  and  the  introduction 
of  the  Isocyanate  function  into  the  trlmer  was  accomplished. 
(Au&or) 

AD-604  884  Div.   4,  25 

OTS  Prices:  HC  f  3.00/MF  $0.75 

Pemsylvmla  State  Univ.,  University  Paik. 

THE  VIBRATIONAL  SPECTRUM,  STRUCTURE,  AND 

POTENTIAL  CONSTANTS  OF  NITRIC  ACID. 

Scientiflc  rept  no.  1, 

by  L  C.  Hisatsune,  Gaiy  E.  MoGraw,  and  Daniel 

L.  Bemltt.    31  Jul  64,  94p 

Contract  AF19  604  7987;  Grant  PHS  AP18,  Prol.  8603. 

Task  860303 

AFCRL  04  651 

Unclassified  report 

Descriptors:  (Citric  acid.  Physical  properties). 
Nitrogen  compounds.  Oxides,  Isotopes,  Deuterated 
compounds.  Spectra  (Infi^u«d),  Raman  spectroscopy. 
Molecular  structure.  Thermochemistry,  Chemical  bonds. 
Ionization  potentials. 

The  work  completes  a  vibrational  analysis  of  four  Isotopic 
nitric  acid  molecules  Inchidlng  the  N-15  and  D-species. 
The  Infrared  spectra  have  been  obtained  in  both  the  vapor 
and  solid  states.   The  Raman  spectra  of  anhydrous  and  wet 
HN(14)03  in  the  Uifiid  phase  were  also  studied.   Three  new 
ftmdamentals  in  the  solid  spectrum  have  been  identified  and 
two  vapor  phase  fundamenUls  were  reassigned.   The  spec- 
tnmi  of  the  solid  has  been  interpreted  on  the  basis  of  a 
dlmeric  modeL    Hot  bands  of  the  torsional  mode  in  the 


vapor  phase  were  resolved,  and  from  them  a  barrier  to 
hydrogen  internal  rotation  was  calculated  to  be  7.83*0.05 
kcal/mole.    Foree  constants  were  determined  which  ade- 
(fiately  describe  the  spectra  and  verify  the  new  assignment*. 
The  frequency  of  the  N02  band  is  considerably  higher  than 
has  been  observed  previously  in  other  molecules  containing 
the  N02  group.   Substantial  mixing  is  evident  among  the 
normal  coordinates  Identlfled  with  the  NO  symmetric  stretch, 
the  N02  bend,  and  the  HON  bend.   (Author) 


AD-604  906 
OTS  Prices: 


Div.   4,  7,  25 
HC  $2.00/MF  $0.50 


Coates  Ch«nical  Lab.,  Louisiana  State  Univ.,  Baton  Rouge. 
ON  IMPBDANCB  MEASUREMENTS:   THE  DETERMI- 
NATION OF  THE  DOUBLE  LATER  CAPACITANCE  IN  THE 
PRESENCE  OF  AN  ELECTRODE  REACTION:  AND  CAPIL- 
LARY RESPONSE  AT  A  DROPPING  MERCURY  ELECTRODE. 
Technical  rept.  no.  53. 
by  R.  de  Levle.   Aug  64,  50p 
Contract  Nonrl575  04  ProJ.  NR051  258 

Unolasslfled  report 

Desorlptora:  (*Bleotrlcal  impedance.  Measurement), 
(^Electrodes,  Mercury),  ('Electrical  double  layer. 
Capacitance),  Electrolytic  ceUs.  Electrochemistry, 
Capillary  tubes.  Films,  Electrical  properties.  Electro- 
lytes, Mathematical  models. 

A  solution  film  inside  the  capillary  is  the  principal  locus 
of  shielding  at  a  DME.   A  gr^>hlcal  method  for  obtaining 
the  true  double  layer  ct4>acltance  is  presented,  and  a 
model  is  given  which  represents  the  electrical  character- 
istics of  the  solution  film.   A  graphical  method  Is  given  for 
the  determination  of  both  Qie  double  layer  capacitance  and 
the  faradalc  impedance  from  impedance  measurements  in 
the  presence  of  a  faradalc  process.  (Author) 

AD-605  000  DlT.   4,  9 

OTS  Prices:  HC  $2.00/MF  $0.50 

Pennsylvania  State  Univ.,  University  Park. 
CHEMICAL  KINETICS  AND  HYPERSONIC  FLOW. 
Technical  rept,, 

by  Howard  B.  Palmer.   Aug  64,  3^  PSU-ll-P 
Pro].  NR098  038 

Unclassified  report 

Prepared  in  cooperation  with  Virginia  Univ., 
Chartottesville,  Contract  Nonr3623  00 

Descriptora:  (*Shock  bibes.  Chemical  reactions), 
(•Hypersonic  flow,  Reaction  kinetics),  (•Reaction  kinetics. 
Hypersonic  flow).  Diatomic  molecules.  Dissociation, 
Recombination  reactions.  Air,  Hydrazine,  Hydrocarbons, 
Pyrolysls,  Reviews. 

Studies  in  the  following  areas  of  shock-tube  chemistry 
are  summarized:   dissociation  of  diatomic  molecules  and 
recombination  of  atoms;  chemical  kinetics  of  air;  thermal 
decomposition  of  hydrazine;  thermal  decomposition  of 
hydrocartMMs. 

AD-605  115  Div.   4,  15,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 

A  DYNAMIC  PROGRAMMING  SOLUTION  TO  A 

CASCADING  PROBLEM  ARISING  IN  HEAVY  WATER 

PRODUCTION, 

by  Richard  Bellman.   14  Nov  56, 8p  P-977  Unclassified  report 

Descriptors:  (*Dynamlc  programming.  Chemical 
engineering),  (*Di8tilllng  plants.  Design),  (nieavy 
water.  Production),  Numerical  analysis,  Sequences, 
Functions,  Optimization,  Costs,  Cascade  structures. 
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AD-604  344  DlT.   5.  8,  18 

OTS  Prices:  HC  $6.00/MF  $1.00 


RCA  Defeitse  Electronic  Products,  New  York. 
STUDY  AND  APPLICATION  OF  ADAPTIVE  COMMUNICA- 
TION TECHNIQUES  IN  THE  DEFENSE  COMMUNICATION 
SYSTEM. 
Rept.  DO.  2. 

5  Ai«  64,  171p  CR64  419  10 
Contract  DCA6,  Pro].  40500 AR,  Task  40802 AR 

Unclassified  report 


Rept.  on  System  Adaptive  Techniques. 


II 


Desciiptore:  (* Adaptive  communication  tystems.  Defense 
systems),  (*Data  transmission  systems,  Defense 
systems),  High  frequency,  Multlpath  trsnsmlssion, 
Ionospheric  propagation.  Pulse  oommunicatlon  systems. 
Attenuation,  Distortion,  Radio  Interference,  Noise  (Radio), 
Prc^agation,  Errors,  Equations,  Communication  equipment. 
Transmission  lines. 

This  report  oonoems  adaptive  techniques  for  use  in 
submarine  cable,  HF,  and  land-line  digital  links  of  the 
DCS  for  the  period  1970-1975.   The  overall  objective  is  to 
devise  adaptive  data  systems  which  maintain  a  desired 
quality  of  transmission  in  terms  of  bit-error-rate  under 
variable  conditions  of  transmission  at  gtven,  fixed  input 
tdt-rates  and  is  directed  to  adaptive  control  of  the  data 
channel  in  distii>ction  to  control  of  the  data  source.   The 
report  covers  the  HF  phase  of  study  and  work  on  adaptive 
anti-distortion  systems.   Related  studies  are  presented 
on  error-rate  in  the  presence  of  distortion  and  noise, 
pulse  response  of  an  FDM  stage,  and  extrapolation  of 
channel  frequency  response  from  measurements  over  a 
finite  band. 


AD-604  427  Div.    5.  12,  30 

OTS  Prices:  HC  $3.00/MF  $0.76 

Radio  Science  Lab.,  Univ.  of  Michigan,  A*n  Arbdr. 

RESEARCH  AND  DEVELOPMENT  OF  AM  SFM  DATA 

CORRELATOR. 

Final  rept.  for  Jul  63-May  64, 

by  D.  R.  Brundage,  E.  K.  HoUand-Moritt,  and 

J.  C.  Dute.  Aug  64,  92p   IST-5761-11-F  | 

Cootract  AF33  657  11465,  Pro].  4107.  TMk  410715 

AL  TDR64  161 

UiMlassiftod  report 

Desorlplors:  (*Correlatora,  Space  conittiunicatlon 
systems),  (*Space  communication  systems,  Correlators), 
Data  processing  systems.  Analog-digital  computers,  ^ace 
environmental  conditions.  Signal  generatora.  Microwave 
relay  systems.  Telemeter  systems.  Matched  filters. 
Input-output  devices.  Feasibility  studiss.  Aerospace 
craft.  Frequency  modulation.  Phase  distortion,  Analog- 
to-Dlgltal  converters.  Optical  equlpmonit.  Noise. 

A  feasibility  model  of  an  SFM  data  oorrUator  has  been 
oonstmcted  which  performs  the  discrete  equivalent  of  the 
correlation  integration  required  at  the  rsoeiving  terminal 
of  a  PCM/SFM  communication  system.   Techniques  which 
lend  themselves  to  mlniaturizatioo  were  used  in  designing 
the  model  so  that  the  correlator  would  be  practicable  in  an 
aerospace  environment.   The  correlator  Is  all-electronic 
and  uses  a  hybrid  computer  with  a  digital  shift  register 
and  analog  multipUers.   Data  rates  from  d-c  to  200,000 
bits/sec  are  possible.  Coostruotion  detsUs  are  given  and 
a  brief  discussion  of  signal  design  is  included.   Preliminary 
testing  Indicates  that  the  correlator  operates  as  expected. 
If  a  generator  can  be  acquired,  then  extensive  testing  and 
experimenting  can  be  done.  (Author) 
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AD-604  514  Div.   5,  30 

OTS  Prices:  HC  $1.00/MF  $0.60 

RAND  Corp.,  Santa  Monica,  Calif. 

ON  COMMUNICATION  PROCESSES  INVOLVINO 

LEARNING  AND  RANDOM  DURATION, 

by  Richard  Bellman  and  Robert  Kalaba. 

8  Oct  57,  6p  P-1194A 

Unclassified  report 

Descriptors:  (*Communloatlon  systems.  Dynamic  pro- 
gramming), (*Dynamlc  programming.  Communication 
systems),  Decision  theory.  Stochastic  processes. 
Learning,  Computer  storage  devices,  ProbaUllty. 

The  fundamental  problem  of  determining  the  utility  of  a 
communication  channel  in  conveying  information  is 
viewed  as  a  problem  within  the  framework  of  multistage 
decision  processes  of  stochastic  type,  and  as  such  is 
treated  l^  the  theory  of  dynamic  programming.   Tiie  re- 
lations between  utility  and  capacity.  In  Shannon's  sense, 
are  indicated.   Treatment  of  communication  problems  in- 
volving the  use  of  a  channel  whose  properties  are  not  com- 
pletely known,  and  those  involving  processes  of  random 
duration,  are  shown.   Treatntents  of  general  processes 
in  a  uniform  fashion  by  the  functioDal  equation  technique 
of  dynamic  programming  are  discussed.    (Author) 


AD-604  526  Div.    5,  8.  30 

OTS  Prices:  HC  $6.00/MF  $1.50 

RCA  Defense  Electronic  Products,  Camden.  N.  J. 

SPEECH  RECOGNITION  BY  FEATURE-ABSTRACTION 

TECHNIQUES. 

Interim  rept.,  for  May  63-Jun  64, 

by  T.  B.  Martin,  A.  L.  Nelson,  and  H.  J.  ZadeU. 

Aug  64,  290p 

Contract  AF33  657  U535,  Pro].  4335,  Task  433521 

AL  TDR64  176 

Unclassified  report 

Descriptora:  (*Speech  recognition,  Computera), 
(*Space  communication  systems,  ^;>eech  transinlsston). 
Band-pass  filtera.  Networks,  Cirouits,  Neurology, 
Electrcmlc  equipment.  Voice  conununicatton  systems. 
Acoustics,  Vocabulary,  Automatic,  NarrowtMuid.  Spectrum 
analyzers. 

A  qwech-analysis  system  using  analog-threshold  logic 
(ATL)  for  feature  abstraction  has  been  developed  to 
recognize  consonants  in  utterances  of  CVC  words  by  a 
number  of  talkers.   The  feature-abstraction  networks  use 
a  single  ATL  element  for  most  of  the  logic  functicms.   The 
ATL  element,  originally  modeled  after  the  biological  neuron, 
has  an  ou^t  which  is  linearly  proportional  to  the  net  sum 
of  excitatory  and  inhibitory  inputs,  provided  that  this  net 
sum  is  greater  than  some  adjustable  Qireshold.   Using 
networks  of  ATL  elements,  both  the  presence  and  magnitude 
of  significant  features  can  be  abstracted  In  real  time  from 
ibe  speech  signals.   The  recognition  equipment  is  capable 
of  abstracting  these  features  over  a  60-db  dynamic  range 
from  the  logarithmltized  ou^ts  of  19  low-Q.  band-pass 
filters.   The  speech- recognition  equipment  contains  more 
than  500  ATL  elements  and  was  designed  to  operate  in 
real  time,  to  utilize  parallel  processing  in  the  feature- 
abstraction  networks  and  not  to  require  segmentatfon. 
(Autiior) 

AD-604  702  Div.    5,  32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 

THE  ROLE  OF  MASS  COMMUNICATIONS  DURING 

THE  BERLIN  BLOCKADE, 

by  W.  P.  Davison.   22  Apr  55.   14p   P-665 

Unclassified  repozt 
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Deacr^rtors:  (•Berlin,  Political  Science),  (•Com- 
munication systems,  Berlin),  (•Air  transportation. 
Berlin),  Social  communication.  History,  Newspapers, 
Radio  broadcasting.  Public  opinion.  Population, 
Communists.  USSR,  United  SUtes,  West  Germany. 

A  study  of  the  Berlin  blockade  and  airlift  of  1946-49, 

is  presented.    The  study  offered  an  opportunity  to  examine 

tte  role  of  mass  communications  in  a  crisis  situation. 


AD-604  801  Div.    5,  12 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

THE  COMMERCIAL  USES  OF  COMMUNICATIONS 

SATELUTES, 

by  Leland  L.  Jcdmson.   Jun  62,  20p   P-2601 

Unclassified  report 

Descriptors:  (*Conununlcatlon  satellites  (Active), 
Communication  systems),  (*Global  communication  systems, 
(Communication  satellites  (Active)),  Economics.  Television 
conununlcatlon  systems.  Education,  Bandwidth,  Underwater 
communication  systems.  Electric  cables.  Costs, 
Synchronous  satellites  Microwave  relay  systems.  Tele- 
phone communication  systems.  Language,  Culture. 

The  purpose  of  this  pafier  is  to  appraise  briefly  the  re- 
lative merits  of  communications  satellites  and  conventional 
techniques,  and  to  provide  a  more  realistic  notion  of  the 
potential  role  of  communication  satellites.    Primary 
emphasis  is  placed  on  use  in  underdeveloped  countries. 


AD-604  814  Div.    5,  8,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
COMBfUNICATIONS  IN  SPACE  OPERATIONS, 
by  C.  M.  Crain  and  R.  T.  Gabler.    24  Feb  58,  20p 
P-1394 

Unclassified  report 

Lecture  15  presented  at  a  course  given  by  RAND  Corp. 
1958. 

Descriptors:  (*Space  communication  S)rstems,  Design), 
(•Radio  communication  systems.  Space  communication 
systems).  Voice  communication  systems.  Radio  frequency. 
Space-to-space,  Surface-to-space,  Noise  (Radio),  Radio 
interference.  Gain,  Attenuation,  Dqppler  effect.  Wave 
transmission.  Electric  power  production.  Spacecraft. 

The  purpose  of  this  p^>er  is  to  explore  the  many 
practical  factors  Involved  in  earth-space  vehicle  communi- 
cation problem,  to  indicate  the  factors  which  will  Influence 
most  strongly  the  system  designs,  and  to  point  out  areas 
in  which  research  and  development  appear  needed. 


AD-604  863  Div.    5.  18,  30 

OTS  Prices:  HC  $4,00/MF  $0.75 

international  Electric  Corp.,  Paramus,  N.  J. 
STRATEGIC  AIR  COMMAND  CONTROL  SYSTEM  (465L). 
Monthly  test  progress  rept.  no.  34,  21  Mar-20  Apr  64, 
by  W.  J.  Ernst.    20  May  64,  124p  IEC-20130 
Contract  AF19  626  8 
ESD  TDR64  415 

Unclassified  report 

Also  see  AD-602  063 
Descriptors:  (•Strategic  Air  Command,  Command  and 


control  systems),  (•Command  and  control  systems. 
Strategic  Air  Command),  Communication  systems.  Air 
Force,  Data  transmission  systems,  Data  processing 
systems.  Display  systems.  Test  methods.  Performance 
(Engineering),  Programming  (Computers),  Computers, 
Ground  support  equipment.  Electronic  equipment, 
ReUabiUty  (Electronics). 

Information  is  presented  concerning  each  Milestone 
established  in  the  465L  System  Test  Plan.   The  System 
Test  Facility  (STF)  located  at  the  Contractor's  Project 
Headquarters  supported  demonstrations,  special  tests  and 
training.    Specific  activities  reported  for  the  STF  included 
continuation  of  RFI  testing  to  determine  the  effectiveness 
of  Circuit  Card  Suppressors  and  Signal/Power  Line  Filters, 
instaUation  and  debug  of  the  D-35  Drawer  Tester,  and 
investigation  of  the  RCC  Motorola  Printer  shock  problem. 
Data  Display  Subsystem  activities  Included  continued 
verification  of  corrective  acUon  being  taken  to  resolve 
specific  equipment  problems  encountered  in  Grxwp  Display 
Chain  FACL   Activities  reported  in  connection  with  the 
Data  Processing  Subsystem  included  continuation  of  the 
second  Disk  FUe  retrofit,  and  reUabiUty  testing  of  the 
first  Disk  FUe.   Computer  Programming  efforts  were 
primarily  expended  in  the  preparation  of  program  defini- 
tion documentation  and  assessment  of  program  requirements 
and  capabiUtles  to  estabUsh  a  program  Baseline.    Satis- 
factory progress  with  Subsystem  Testing  of  the  MCC  Part 
1  was  reported  by  SDC.    Support  activities  included  the 
continued  development  of  AGE  documentation.  Evaluation 
Studies  preparations  for  deUvery  of  the  first  Color  Com- 
patibility Test  Report  to  SPO,  and  ReUabiUty  and  RFI  testing 
and  data  analysis.    (Author) 

AD-604  908  Div.    5,  8,  18 

OTS  Prices:  HC  $4.00/MF  $0.75 

ITT  Federal  Electric  Corp.,  Paramus,  N.  J. 

ACCEPTANCE  OF  BIG  RALLY  U  COMMUNICATIONS 

SYSTEM. 

Final  rept., 

Jul  64.  116p 

Contract  AF19  628  510 

ESD  TDR64  451  VI 

Unclassified  report 

Descriptors:  (•Command  and  control  systems.  Air 
Force),  (•Communication  systems.  Tests),  (♦Air  Force, 
Communication  systems).  Test  methods,  Test  equipment 
(Electronics),  Radio  communication  systems.  Multiplex. 
Microwave  communication  systems.  Microwave  equipment. 
Circuits,  Attenuation,  Noise  (Radio),  Networks,  Perfor- 
mance (Engineering),  Data,  Military  requirements.  Radio 
equipment. 

The  Big  Rally  2  (BR2)  system  was  designed  and  built  as 
a  temporary  communication  system  to  fulfill  the  Immediate 
needs  of  the  U.  S.  Air  Force.   This  system  Is  part  of  a 
greater  network  and  designed  to  connect  military  In- 
stallations In  Italy.  Greece  and  Turkey  with  command  con- 
trol Installations  In  central  Europe.    The  BR2  Interface  at 
sitp  ID  was  selected  as  the  focal  point  for  system  testing. 
The  plan  was  to  take  circuits  Interfaced  at  ID  and  running 
through  the  system  to  certain  terminal  stations,  the  per- 
formance of  which  wouldjje  a  yardstick  of  the  system 
performance.    Testing  was  divided  Into  two  basic  categories: 
1)  Individual  equipment  or  station  testing  and.  2)  System 
testing  involving  all  links  assigned  to  a  particular  circuit 
or  group  of  circuits  under  test.  Station  testing  was  effected 
at  all  sites  and  thus  tested  all  Items  of  operational  equip- 
ment on  an  individual  or  single  link  basis.   System  tests 
were  planned  for  circuits  or  links  to  present  data  Indicative 
of  the  system  performance  as  a  whole. 

AD-604  909  Div.    5,  8,  18 

OTS  Prices:  HC  $6.00/MF  $1.25 

ITT  Federal  Electric  Corp.,  Faramus,  N.  J. 
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FEDERAL  ELECTRIC  dORPORATION  E^D  RALLY  O 

COMMUNICATION  SYSTEM  TEST  PROOBDURES, 

VOLUME  n, 

1964,  206p 

Contract  AF19  628  510 

ESD  TDR64  451  V2 


See  also  AD-604  908 


Vm  s  Aflsified  report 


Descriptors:  (•Command  and  control  systems.  Air  Force), 
(•Communication  systems,  Tests),  (♦Air  Force,  Com- 
mimlcation  systems).  Test  methods.  Test  equipment 
(Electronics),  Radio  communication  sytams.  Multiplex, 
Microwave  communication  systems,  Mlarowave  equipment. 
Circuits,  Attenuation,  Networks.  Noise  ^Uulio),  Generators, 
Performance  (Engineering),  Data. 


AD-604  910 
OTS  Prices: 


Div.   5,  8,  18 
HC  $6.00/MF  $1.25 


ITT  Federal  Electric  Corp.,  Paramus,  N.  J. 
FEDERAL  ELECTRIC  CORPORATION  BID  RALLY  H 
COMMUNICATION  SYSTEM  TEST  PROCJSDURES,  VOLUME 

m, 

1964,  222p 

Contract  AF19  628  510 

ESD  TDR64  451  V3 

Unfalassifled  report 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 
See  also  AD-604  909. 


Descriptors:  (♦Command  and  control  systems.  Air  Force), 
(•Communication  systems.  Tests),  (♦Air  Force,  Communi- 
cation systems).  Test  methods,  Test  e(}Ulpment  (Electron- 
ics), Radio  communication  systems.  Multiplex,  Microwave 
communication  systems,  Microwave  equipment.  Circuits, 
Networks,  Attenuation,  Noise  (Radio),  R^dio  equipment. 
Performance  (Engineering),  Eata. 


AD-604  911  Div.    5,  8.  18 

OTS  Prices:  HC  $7.00/MF  $1.75 


ITT  Federal  Electric  Corp.,  Paramus,  Hi  J. 
FEDERAL  ELECTRIC  CORPORATION  BIG  RALLY  II 
COMMUNICATION  SYSTEM.    TEST  DATA,  PHASE  I, 

VOLUME  rv.  I 

19  Jun  64,  362p 
Contract  AF19  628  510 
ESD  TDR64  451  V4 


See  also  AD-604  910 


[  Dclasslfled  report 


Descriptors:  (•Command  and  control  systems.  Air  Force), 
(♦Conmiunication  systems.  Tests),  (•Air  Force, 
Communication  systems).  Test  methods.  Test  equipment 
(Electronics),  Radio  communication  syBtems,  Multiplex, 
Microwave  communication  systems.  Microwave  equipment. 
Radio  equipment.  Circuits,  Networks,  Attenuation,  Noise 
(Radio),  Performance  (Engineering),  Generators,  Data. 


AD-604  912  Div.    5.  8.  18 

OTS  Prices:  HC  $7.10/MF  $2.00 


ITT  Federal  Electric  Corp.,  Paramus,  t^  J. 
FEDERAL  ELECTRIC  CORPORATION  BIG  RALLY  U 
COMMUNICATION  SYSTEM.  TEST  DATA,  PHASE  U., 
VOLUME  V, 
19  Jun  64,  410p 
Contract  AF19  628  510 
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Unclassified  report 


LegiblUty  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  tiie  best  avaUable  copy, 
see  also  AD-604  911. 

Descriptors:  (•Command  and  control  systems.  Air  Force), 
(♦Communication  systems.  Tests),  (♦Air  Force,  Communi- 
cation systems).  Test  methods.  Test  equipment  (Electron- 
ics), Radio  communication  systems.  Multiplex,  Microwave 
communication  systems.  Microwave  equipment.  Radio 
equipment.  Circuits,  Networks,  Attenuation.  Noise 
(Radio),  Performance  (Engineering),  Data. 
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OTS  Prices:  HC  $7.00/MF  $1.75 

ITT  Federal  Electric  Corp.,  Paramus,  N.  J. 
FEDERAL  ELECTRIC  CORPORATION  BIG  RALLY  H 
COMMUNICATION  SYSTEM.    TEST  DATA,  PHASE  H, 
VOLUME  VL 
19  Jun  64,  376p 
Contract  AF19  628  510 
ESD  TDR64  451  V  6 

Unclassified  report 

LegiblUty  of  this  document  is  in  part  unsatisfaotory. 
Reproduction  has  been  made  from  best  avaUable  copy. 
See  also  AD-604  912. 

Descriptors:  (♦Command  and  control  systems.  Air  Force), 
(♦Communication  systems.  Tests),  (♦Air  Force,  Communi- 
cation systems).  Test  methods.  Test  equipment  (Electron- 
ics), Radio  communication  systems.  Multiplex,  Microwave 
communication  systems,  Microwave  equipment.  Radio 
equipment.  Circuits,  Networics,  Attenuation,  Noise  (Radio), 
Signal-to-noise  ratio.  Generators,  Performance 
(Engineering),  Data. 


AD-605  028 
OTS  Prices: 


Div.    5,  15 
HC  $1.00/MF  $0.50 


HAND  Corp.,  Santa  Monica,  Calif. 

OPTIMAL  UTIUZATION  AND  EXTENSION  OF  INTER- 

OFnCE  TRUNKING  FACIUTEES, 

by  R.  E.  Kalaba  and  M.  L.  Juncosa.    15  Nov  56, 

22p   P-844 

Unclassified  report 

LegiblUty  of  this  document  is  unsatisfactory.    Reproikictlon 
wiU  be  made  from  best  avaUable  oqpy. 

Descriptors:  (♦Linear  programming.  Telephone  com- 
munication systems),  (♦Telephone  communications 
systems.  Linear  programming).  Optimization,  Equations, 
Digital  computers. 

It  is  shown  that  a  nimiber  of  interoffice  trunklng  problems 
involving  both  usage  and  extension  can  be  treated  In  a 
strai^tforward  and  computationaUy  feasible  manner  by 
linear  programming  methods.   To  test  feasibUlty  two  simple 
r^resentattve  problems  for  a  seven-station  unrestricted 
system  are  devised.   The  rapid,  successful  soluticm  of  these 
problems  on  one  of  RAND  Corporation's  computers,  Uie 
J<rfuiniac,  as  well  as  the  extreme  flexlbiUty  of  the  models 
introduced  in  tbia  paper  indicates  that  as  ttie  communications 
industry  turns  more  and  more  to  large-scale  high-speed 
computers  to  cope  with  its  large-scale  systems  problems, 
linear  programming  methods  wlU  become  of  increasing 
importance  in  carrying  out  &ese  system-level  optimizations. 


19 


Division  5  •  COMMUNICATIONS 


AD-605  105  Dlv.    5.  8.  15.  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

GENERAL  SYSTEMS  APPROACHES  TO  TELECOMMUNI- 
CATION OPTIMIZATION  PROBLENB, 
by  R.  E.  Kalaba  and  M.  L.  Juncoea.    1  Mar  57, 
22p   P-964 

Unclassified  report 

Descriptors:  (*Communication  systems.  Optimization), 
(*Mathematlcal  programming.  Communication  systems). 


(*Optimization,  Communication  systeots).  Dynamic 
programming.  Linear  programming,  Systems  englneerii^. 
Mathematical  models.  Networks,  Replacement  theory. 
Costs,  Equations,  Coomiunlcation  theory. 

Linear  programming  and  dynamic  programming  tech- 
niques are  used  to  treat  large  scale  communication  system 
optimization  problems  at  the  system  level  in  a  straiglit- 
forward  and  computationally  feasible  manner.   Treatments 
for  communication  system  extension  problems  and  for 
equipment  replacement  policies  are  provided.   Various 
generalizations  are  indicated. 
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6.  Detect 


on 


AD-604M7  Dlv.   6,8 

OTS  PrtOM:  HC  H.OO/MF  $0.50 

Carnegie  Inst,  of  Tech.,  Pittsburgh,  i^  Qriduate 

Sobool  of  Industrial  Administration. 

OPTIMAL  DETECTION  OF  AN  UNKNOWN  DISCRETE 

WAVEFORM  WHICH  IS  RECURRING  DJ  GAUSSIAN  NOISE. 

by  M.  J.  Hlnioh.  Jun  64.  22p  ONR-RM-iaS 

Cootraot  Nonr760  34 

UnoUssifled  refwrt 

QeMrtptors:  (*Underwater  sound  sigtuOa,  Mathematical 
prediction).  Underwater  communicatkn  systems.  Signal- 
to-noise  ratio.  DetecUon,  Noise.  Pr^beUllty,  Statletioal 
analysis.  Submarines,  Sonar  signslall 

The  paper  determines  the  recurreooe  times  of  an 
unknown  acoustic  sipud  embedded  in  addiUve  Gaussian 
Bolae. 


AD-604  479  Div.   6,  8 

OTS  Prices:  HC  |3.00/MF  $0.75 

Army  Electronics  Labs.,  Fort  MonnuUth,  N.  J. 


ASSEMBLY  DESIGN  OF  MINIATURE  MQHTWEUjHT 
HANDHELD  RADAR  SET  AN/PPS-6, 
by  Harry  H.  French.   Sep  63,  85p 
Tasks  50  58  05  001  05.  3A99  15  002  (ti 
USAEL  TRa421 

I  ttolassifled  report 

Descriptors:  (*Radar.  Portable),  (•Radar  equipment. 
Miniature  electronic  equ^ment).  Design,  Modules  (Elec- 
tronic), Printed  circuits,  Performanoe  (Engineering), 
Tests. 

This  report  covers  In-house  work  to  ptovide  two  modu- 
larized, printed  wiring  models  of  the  (Mark  FV)  Li^- 
weigfat  Handheld  Radar  Set  (AN/PPS-6).   The  initial  model 
Included  packaging  design  using  the  latest  state-of-the-art 
technicfies  for  miniaturized,  Hghtweigtt,  ruggedized,  elec- 
tronic modules  to  meet  test  and  operational  requirements 
initially  stipulated  by  the  Radar  Division.  USAELRDL.   The 
second  model  was  designed  to  contain  additional  temper- 
ature-compensating circuits  to  further  miniaturize  the 
equipment,  and  to  modify  the  package  design  for  greater 
ease  of  maintenance.    (Author) 


AD-604  579 
OTS  Prices: 


Dlv.   6 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica.  Calif. 
A  SEQUENTIAL  TEST  FOR  THE  PRESENCE  OF  A 
SIGNAL  IN  ONE  OF  k  POSSIBLE  POSITIONS, 
by  I.  S.  Reed  and  Ivan  Selin.   Apr  62,  ^7p   P-2525 

jltnolassifled  report 

Deeoriptors:  (*Radar  signals,  DetecUon).  Sequential 
analysis.  Errors,  Probability,  Slgnal*to-noise  ratio. 
Statistical  tests. 


se^«entia 


Consideration  is  given  to  a  sinqde  se^tentisl  test  fbr  the 
presence  of  a  signal  known  except  for  one  parameter  1. 
This  parameter  may  assume  only  one  of  k  discrete  values, 
k  <  infinity.   The  distribution  of  the  true  parameter  value 
is  assumed  to  be  uniform  over  the  patsmeter  speoe.   It 
is  shown  that  the  test  is  almost  a  maximum  likelihood 
test.   Next  It  is  shown  bow  to  set  the  test  parameters  in 
order  to  achieve  desired  conditional  error  probabilities, 
and  an  approximate  e^qiression  Is  obtained  for  the 
distribution  of  the  test  termination  time.    (Author) 


DETECTION  •  Division  6 


AD-604  643  Div.   6.  15,  18 

OTS  Prices:  HC  $a.0O/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

THE  PROBLEM  OF  AIMING  AND  EVASION, 

by  Ruftis  Isaacs.   14  Mar  55,  45p  P-642 

Unclassified  report 

Descr^rtors:  (*K111  probabilities.  Oalne  theory), 
(*Game  theory,  KlU  probabilities),  (^Position  finding. 
ProbabiUty),  Targets,  MobUe,  MiUtary  strategy. 

The  general  problem  of  a  marksman  versus  a  mobile 
target,  with  a  time  lag  in  tba  gunner's  Information  as  to 
tiie  target's  position,  is  mathematically  analyzed.   Formu- 
lated in  terms  of  game  theory,  the  desiderata  are:  How 
should  tlw  target  best  maneuver  to  confound  prediction  of 
his  position.   How  and  when  should  tbe  maricsman  make 
this  prediction.   What  hit  probability  is  to  be  expected  when 
botti  participants  behave  optimally.   The  entasis  is  on 
the  marksman.   He  has  no  optimal  strategy,  but  does  have 
an  ideal  strategy  with  the  property  that  every  near 
optimal  strategy  is  close  to  It   He  also  has  a  class  of 
passive  epsilcm-strategles  such  that  if  and  only  If  he  obeys 
their  dictates  will  be  elQier  come  wl&in  epsilon  of  the 
best  hit  probability  or  else  always  remain  in  a  position 
vhen  it  is  possible  to  do  so.  (Author) 


AD-604  696  Dlv.   6,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  CaUf. 

DESCRIPTION  OF  THE  AIR-DEFENSE  EXPERIMENTS. 

m.    DATA  COLLECTION  AND  PROCESSING. 

by  Robert  L.  Chapman.   Rev.  17  Oct  55.  6p  P-658 

Unclassified  report 

See  also  AD-604  687. 

Descriptors:  ('Collecting  methods.  Experimental  data), 
(•DaU  processing  systems.  Experimental  data),  (*Leamli«. 
Detection),  (*Radar  interception.  Aircraft),  (*Alr  defense 
systems.  Simulation),  Recording  systems,  Telephone 
lines.  Speech.  Coding. 


AD-604  697  Dlv.    6.  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 

DESCRIPTION  OF  THE  AIR-DEFENSE  EXPERIMENTS. 

n.   THE  TASK  ENVIRONMENT, 

by  Allan  NewelL   Rev.  17  Oct  55,  5p   P-6S9 

Unclassified  report 

See  also  AD-604  699 

Descriptors:  (*Leaniing.  Detection),  (*Radar  interception. 
Aircraft),  (*^plied  psychology.  Tests),  ('Air  defense 
systems.  Simulation),  Performance  (Human),  Air  traffic. 
Simulation,  Digital  computers.  Stress  (Psychology). 


AD-604  699  Div.   6,  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 

DESCRIPTION  OF  THE  AIR-DEFENSE  EXPERIMENTS. 
L  THE  PHYSICAL  AND  CULTURAL  ENVIRONMENTS, 
by  VOlliam  C.  BieL   Rev.  17  Oct  55.  7p  P-661 

Unclassified  report 

Descriptors:  (*Leaming,  Detection),  (*Radar  intercqition. 
Aircraft),  ('Air  defense  systems.  Simulation),  Studento, 
Air  Force  personnel.  Periormance  (Human),  Leadership. 
Air  traffic. 
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AD-604  952  Dlv.    6,  8,  22 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

MAXIMUM  ANGULAR  ACCURACY  OF  A  PULSED  SEARCH 

RADAR, 

by  P.  Swerling.   Rev.  10  ^r  56,  40p  P-745 

Unclassified  report 

Descriptors:  (^Search  radar.  Target  aingle).  Position 
finding.  Errors,  Radar  pulses.  Radar  receivers.  Noise 
(Radar),  Signal-to-noise  ratio.  Target  recognition. 
Correlation  techniques.  Detection. 

An  investigation  Is  made  of  the  limits  imposed  by 
receiver  noise  on  the  accuracy  with  which  the  angular 
position  of  a  target  can  be  determined  by  a  pulsed  search 


radar.   Using  a  result  In  the  theory  of  sUtistical  esti- 
mation, a  lower  bound  is  derived  for  the  standard  deviation 
of  regular  unbiased  estimates  of  target  angular  position, 
for  a  large  class  of  methods  of  angular  position  deter- 
mination; the  lower  bound  depends  on  scan  rate,  pulse 
repetition  rate,  beamwldth,  beam  shape,  and  signal-to-noise 
ratio.    A  similar  analysis  Is  made  of  the  limits  on  angular 
accuracy  imposed  by  a  combination  of  receiver  noise  and 
one  particular  type  of  target  cross  section  fluctuation. 
Operations  which  can  be  performed  on  the  received  signal 
to  form  an  estimate  of  target  angular  position,  the  standard 
deviation  of  wliich  approximately  attains  the  theoretical 
lower  bound,  are  discussed.    The  relation  between  the 
estimation  of  angular  position  and  the  problem  of  target 
detection  is  discussed.    A  graphical  presentation  of  the 
main  results  Is  given.   (Author) 


7.  Electrical  Equipment 


AI>-e04  434 
OTS  Prices: 


DiT.    7,  8,  26 
HC  $1.00/MF  $0.50 


Mallory  (P.  R.)  and  Co..  Inc.  Indianspolis,  Ind. 

PRODUCTION  ENGINEERING  MEASURE  FOR  IMPROVED 

RELIABILITY  OF  SOLID  ELECTROLYTE  TANTALUM 

CAPACITORS. 

Quarterly  rept.  no.  4,  30  Mar-29  Juf  64. 

by  A.  W.  H.  Smith.    29  Jun  64,  20p 

Contract  DA36  039AMC03623E 

Unclassified  report 

Descriptors:  (•Tantalum  capacitorp»  Manufacturing 
methods).  (* Electrolytic  capacitors,  Reliability 
(Electronics)),  Anodes.  Binders,  Lubricants,  Material 
forming.  Impregnation,  Graphite,  Silver,  Paints,  Tem- 
perature, Aging  (Materials),  Voltage,  Welding,  Soldering, 
Failure  (Mechanics),  Life  expectanoy.  Tantalum.  Powders, 
Manganese  compounds.  Dioxides,  Coatings,  Wire. 

The  remaining  materials  evaluation  tasks  have  been 
completed  this  quarter.   Work  on  Anode  Pressing, 
Anodization  and  Reformation  is  flniahed  except  for  Speci- 
fication Review.    Presintering  studies  have  uncovered 
some  possible  deficiencies  in  the  biader/lubricant 
selected  for  study.   Improvements  la  furnace  design  and 
control  have  been  made.   Work  on  Specifications  continues 
and  the  major  portion  of  the  wozk  is  expected  to  be  done  by 
the  end  of  next  quarter.   Tbe  Assembly  tasks  have  been 
started  and  some  new  equipment  obtained.   It  is  anticipated 
that  tbe  sintering  and  presintering  phases  of  the  program 
will  be  completed  by  the  end  of  next  quarter.    (Author) 


AD-604  496  Dlv.    7,  26 

OTS  Prices:  HC  $2.00/MF  $0.50 


Weston  Instruments,  Inc.,  Newaiic.  U.  J. 

PRODUCTION  ENGINEERING  MEASURE  FOR  RUGGED- 

IZED  TAUT  BAND  SUSPENSION  PAKEL  METERS. 

Final  rept.  for  1  Apr  61-30  Jun  64. 

30  Jun  64,  40p 

Contract  DA36  039SC8S952 

Unclassified  report 

Descriptors:  ('Panel  boards  (Electricity),  Measuring 
devices  (Electrical  and  electronic),  (*Measurlng  de- 
vices (Electrical  and  electronic).  Panel  boards  (Elec- 
tricity), Ammeters,  Design.  Production,  Sensitivity, 
Performance  (Engineering),  Test  methods,  Photographs, 
Construction,  Military  reqidrementB,  Measurement. 

This  report  establishes  the  facilities  and  competence  to 
produce  ruggedized  taut  band  suspeneton  panel  meters  in 
accordance  with  Signal  Corps  Technical  Requirements 
SCS-43A.   These  meters  have  electrical  and  general  per- 
formance characteristics  currently  unobtainable  with 
conventional  pivoted  military  types  of  indicating  meters. 


AD-604  574  Dlv.   7,  12 

OTS  Prices:  HC  $6.00/MF  $1.50 

Thompson  Ramo  Wooldrldge,  Inc.,  cidveland,  Ohio. 
HIGH  TEMPERATURE  SOLAR  THERMIONIC  GENER- 
ATORS. 

Rept.  for  15  Apr  63-31  Aug  64. 
31  Aug  64,  275p   TRW-ER-6044 


Contract  AF33  657  11169,  ProJ. 
APL  TDR64  92 


8173 


Task  817305  24 
Unclassified  report 


ELECTRICAL  EQUIPMENT  •  Division  7 


Descriptors:  (♦Thermionic  converters.  Solar  radiation), 
(♦Solar  radiation,  Energy  conversion),  Spacecraft, 
Electric  power  production,  Design,  Performance  (Engl- 
oeeTiagt,  Tests,  Cesium,  Vapors,  Electron  bombardment. 
Shielding,  Filaments,  Tantalum,  Beryllium  compounds. 
Magnesium  compotuds,  Oxides. 

The  results  of  solar  evaluations  of  a  100  watt  thermionic 
generator  conducted  under  a  solar  flux  range  of  80  to  100 
watts/sq.  ft.  are  presented.  Generator  performance 
optimization,  mlsorlentatlon,  cyclic  and  transient  response 
tests  were  accomplished.  Good  correlation  of  the  gener- 
ator's solar  performance  with  laboratory  performance  was 
obtained  and  indicated  that  at  the  130  watts/sq.  ft.  solar 
flux  level  of  outer  space,  the  generator  would  be  capable 
of  achieving  the  full  design  power  output  of  100  watts.   In 
addition,  results  of  cyclic  and  continuous  Ufe  test  of 
'practical  hardware'  thermionic  converters  are  given  for 
three  design  iterations.   Discussion  of  design  details,  and 
life  limiting  characteristics  of  each  design,  through  a  two 
year  development  period  illustrate  the  progress  made  in 
extending  the  'continuous'  life  operation  to  over  3600  hours 
and  'cyclic'  life  operation  beyond  2900  deep  thermal  cycles. 
The  preliminary  design  of  a  solar  thermionic  generator 
was  also  completed.   Because  of  the  unexpected  long  life 
(ai^roximately  3000  hours  of  continuous  operation) 
demonstrated  by  the  converter,  an  alternate  generator 
design,  utilizing  thermal  energy  storage  was  completed. 
(Author) 


AD-604  653  Dlv.    7,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Coordinated  Science  Lab.,  Univ.  of  Illinois,  Urbana. 
GENERATIONS  OF  TREES  WITHOUT  DUPLICATIONS, 
by  W.  Mayed  and  S.  Seshu.    Jul  64,  18p   CSL-R-220 
Contracts  DA28  043AMC00073E,  AF49  638  1383 

Unclassified  report 

Descriptors:  (♦Electrical  networks,  T(qx)logy), 
(♦Topology,  Electrical  networits),  Graphics,  Trans- 
formations (Mathematics),  Set  theory,  Equations. 

The  purpose  of  this  note  is  to  describe  a  procedure  for 
generating  all  trees  of  a  linear  gr{q>h  witiiout  duplication. 
The  trees  are  generated  in  a  systematic  fashion  by  ele- 
mentary tree  transformations  (replacement  of  one  branch), 
and  hence  the  sign  computation  is  performed  simply. 
Since  the  procedure  guarantees  that  there  Is  no  duplication, 
networics  in  which  the  number  of  trees  exceeds  the  fast 
memory  available  In  a  computer,  can  be  handled.    The 
procedure  requires  that  one  generate  a  starting  tree,  which 
is  easy  to  do  on  a  machine,  and  that  one  compute  the 
fundamental  cut-sets  for  a  given  tree,  which  Is  again  easy 
to  do.   (Author) 


AD-604  736  Dlv.   7,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

Du  Pont  de  Nemours  (E.  L)  and  Co.,  Inc., 

Wilmington,  DeL 

HIGH  TEMPERATURE  THERMOELECTRIC 

GENERATOR. 

Quarterly  rept.  for  period  ending  31  Mar  64, 

by  W.  T.  Hicks.    31  Mar  64,   9p 

Contract  NObs88639 

Unclassified  report 

See  also  AD-430  443. 

Descriptors:  (♦Thermoelectricity,  Generators), 
(♦Generators,  Thermoelectricity),  Modules  (Electronic), 
Power  equipment.  Heat  exchanger.  Materials,  Seals 
(Stoppers),  Coi^)er,  Sodium,  Lead  alloys,  Intermetalllc 
conqxmnds.  Tellurium  alloys.  Tantalum,  Tungsten 
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allojrs,  In^Rirlttes.  Selenium  alloys,  Gold  alloys. 
Soldering.  Nickel  alloys.  EtKapsulattoo.  Altunlnum  com- 
pounds. Silicates.  Pipes,  Syntiietlc  rubber.  Bonding,  Air 
cooled.  Semiconductor  devices.  Tests,  Performance 
(Bnglneering). 

The  oonstiuctloo  of  the  modules  for  the  300-watt 
generator  has  been  standardized,  except  for  the  air  seal 
CO  the  cold  end  of  the  modules.   The  segmented  positive 
leg  of  Um  modules  consists  of  a  copper  heat  sink  followed 
by  a  sodium-doped  lead  telluride  cylinder  and  terminated 
Iqr.a  tantalum-doped  tungsten  diselenlde  cylinder.   The 
negative  leg  of  tiw  modules  consists  of  a  gold-nickel  alloy 
strap,  running  (Insulated)  along  one  side  and  Joined  to  the 
hot  end  of  Oie  positive  leg.   Satisfactory  soldering  and 
brazing  methods  for  Joining  these  elements  have  been 
developed.   The  assembly  is  encapsulated  in  a  closed-end 
mullite  tube.   (Author) 


AD-604  889 
OTS  Prices: 


EHv.   7.  25 
HC  $2.0O/MF  $0.50 


Ind. 


Allison  Dlv.,  General  Motors  Corp.,  Indianapolis, 
MEASUREBIENT  OF  FLUID  PROPERTIES  FOR 
MAGNETOPLASADYNAMIC  POWER  GENERATORS. 
Quarterly  technical  summary  rept.  no.  5,  1  May-31  Jul  64. 
by  R.  T.  Schneider.    17  Aug  64,  48p    EDR-3965 
Contract  Nonr4104  00.  ARPA  Order420 

Unclassified  report 

Descriptors:  (•Magnetohydrodynamics,  Generators), 
(•Energy  conversion,  Magnetohydrodynamics),  Electric 
power  production.  Plasma  medium,  Cesium,  Injection, 
Pumps,  Helium,  Separation.  Magnetic  fields.  Voltage, 
Electrodes. 

It  was  found  that  at  low  field  strengths  the  generator 
voltage  is  proportional  to  the  magnetic  field  strength. 
With  increasing  field  strength  the  voltage  deviates  from  this 
proportionality  and  finally  saturates.   A  possible  explanation 
of  this  phenomena  is  presented.    The  definition  of  one  of  the 
generator  operational  problems  will  allow  a  logical  attack 
on  the  imposed  limitations.    The  closed  loop  research 
facility  has  undergone  several  modifications  to  improve  the 
operational  and  control  characteristics.    The  design  of  the 
generator  for  Piiase  II  of  the  contract  was  initiated. 
(Author) 


AD-604  904  Dlv.    7,  17,  25,  26 

OTS  Prices:  HC  $1.00/)«F  $0.50 

I>i  Pont  de  Nemours  (E.  L)  and  Co.,  Inc.,  VMlmington,  DeL 
HIGH  TEMPERATURE  THERMOELECTRIC  GENERATOR. 
Quarterly  rept  for  1  Oct-31  Dec  63, 
by  W.  T.  Hicks  and  H.  Valdsaar.   31  Dec  63,  1^ 
Contract  NOb888639 

Unclassified  report 

Descriptors:  (*Tbermoelectricity,  Generators), 
(^Generators,  Thermoelectricity).  («Qold  alloys.  Thermo- 
electricity), Modules  (Electronic),  Nickel  alloys.  Encapsu- 
lation, Intermetalllc  compounds.  Tungsten  alloys.  Selenium 
alloys.  Lead  alloys,  TeUurium  alloys,  Tantalum,  Impurtles, 
Oxidation,  Semiconductors,  Joining,   Performance 
(Engineering),  Design,  Nickel  alloys.  Copper  alloys. 

A  new,  thermoelectric  alloy  with  a  negative  Seebeck 
coeffksient  has  been  investigated.  Au-9  w/o  NL   The 
physical  and  chemical  properties  of  this  alloy  are  superior 
to  those  of  Constantsa  used  in  earlier  work  as  the  negative 
leg  and  encapsulant  for  segmented  p-type  legs  of  Ta-doped 
WSe2  and  PbTe.   The  gold  alloy  has  a  higher  Seeback 
coefficient  than  constantan.  does  not  react  witti  Se  vapors, 
and  is  oxidation  resistant.   Design  of  tttermoelectrlc 
"WHlnlss  has  been  altered  to  make  use  of  the  new  alloy. 


No  change  is  required  in  design  of  the  generator.    Preparer 
tlon  and  processing  of  WSe2  has  been  standarized.   Some 
earlier  resulte  on  otodules  using  constantan  are  summarized. 
(Author) 


AD-604  90S  Dlv.   7,  14.  25,  26 

OTS  Prices:  HC  $1.00/teF  $0.50 

IXi  Pont  de  Nemours  (B.  L)  and  Co.,  Inc., 

Wilmington,  DeL 

HBH  TEMPERATURE  THERMOELECTRIC 

GENERATOR. 

Quarterly  rept.  for  period  ending  30  Jun  64, 

by  W.  T.  Hicks.   30  Jun  64,    lOp 

Contract  NObs88639 

UncUssMed  report 

Descriptors:  (^Thermoelectricity,  Generators), 
(•Generators,  Thermoelectricity),  Modules  (Electronic). 
Semiconductors,  Tungsten  alloys.  Selenium  alloys, 
Tantalum,  Impurities,  Lead  alloys.  Sodium.  Tellurium 
aUoys,  Bonding,  Indium  alloys.  Gold  alloys.  Plating. 
Copper,  Soldering,  Stainless  steel.  Performance 
(Engineering).  Degradation,  Air,  Oxidation,  Gas  seals. 
Synthetic  rubber.  Pipes.  Adhesives.  Silicone  plastics, 
Degasiflcatkm. 

Degradation  of  module  performance  due  to  air  oxidation 
of  semiconducting  elemento  has  now  been  overcome  by 
development  of  an  appropriate  sealing  technique  and  use 
of  02  getters  within  the  module.   Some  compression  of 
the  moikiles  will  be  required  to  assure  adequate  heat  flow 
at  the  hot  Junction.    Design  of  the  300  watt  prototype 
generator  is  complete  and  fabrication  is  in  progress. 
All  materials  required  are  on  hand.   (Author) 


AD-604  984  Dlv.    7,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 

THERMOELECTRIC  MATERIALS. 

Final  rept.  for  8  Apr  63-8  Jun  64, 

fay  J.  W.  Johnson.   8  Jun  64,  18p 

Contract  NObs88487,  ProJ.  S  R007  12  01,  PAU4444 

UDOlasslfled  report 

Descriptors:  (•Thermoelectridfy,  Materials), 
(•Semiconductors,  Thermoelectricity),  Resistaooe 
(Electrical),  Liquids,  Inorganic  compounds.  Bismuth 
compounds.  Sulfides,  Copper  compounds.  Phosphides, 
Lead  compounds.  Phase  studtes.  Eutectics.  Temperature, 
Energy  conversion. 

The  primary  objectives  at  this  research  were  to  lower 
toe  operating  temperature  of  p-type  systems  based  on 
liquid  cuprous  sulfide  and  to  explore  the  possibility  ot 
producing  an  n-type  liquid  semiconductor  material. 
Toward  these  ends  the  work  herein  reported  was  confined 
to  a  study  of  the  resistivity  and  Seebeck  coefficient  ol 
liquid  Inorganic  sulfide  systems. 


AD-604  997  Dlv.    7,  17,  25,  26 

OTS  Prices:  HC  $3.00/MF  $0.75 

General  Electric  Co.,  West  Lynn,  Mass. 

RESEARCH  AND  DEVELOPMENT  OF  MATEIUALS  AND 

FABRICATION  TECHNIQUES  FOR  THERMOELECTRIC 

POWER  GENERATION. 

Final  rept.  for  1  Jan  62-1  Apr  63. 

10  Dec  63,  64p 

Contract  NOtos86854,  ProJ.  SR007  12  01,  Task  802 

Unclassified  report 
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Descriptors:  (•Thermoelectricity.  Materials), 
(•Power  supplies.  Thermoelectricity),  Thermoco«q)les, 
Manufacturing  methods.  Magnesium  alloys.  Antimony  alloys. 
Bismuth  alloys.  Energy  conversion.  Diffusion,  Thermal 
C(»ductlvity,  HesUtanoe  (Electrtoal).  PackagU^. 


ELECTRICAL  EQUIPMENT  •  Division  7 


This  report  summarizes  the  development  effort  in  two 
sections.   Section  I  describes  the  progress  which  has 
jrielded  significant  hardware  in  the  area  of  the  cartridge 
couple.   Section  n  describes  the  progress  in  the  development 
of  advanced  thermoelectric  materials. 
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Division  8  •  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


8.  Electronics  and  Electronic 
Equipment 


AD-604  333  EMv.   8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Eitel-McCuUough,  Inc.,  San  Carlos.  Calif, 

HIGH  POWER  X-BAND  GENERATOR. 

Quarterly  rept.  no.  6,  1  Jan-31  Mar  64, 

by  William  R.  Luebke,  Jared  Leldigh,  and  Tore 

Wessel-Berg.   21  May  64,  41p 

Contract  AF30  602  2756 

RADC  TDR64  257 

Unclassified  report 

Descriptors:  (♦Microwave  amplifiers.  X-band), 
(•Klystrons,  X-band),  Waveguide  windows.  Cavity 
resonators.  Performance  (Engineering),  Pulse 
generators,  Radiofrequency  generators.  Electron  beams. 
Excitation,  Mathematical  analysis.  Functional  analysis. 
Power,  Waveguide  couplers.  Circuits,  Design. 

The  purpose  of  this  program  is  to  develop  a  klystron 
amplifier  operating  at  8  kMc  and  delivering  one  megawatt 
of  CW  power.   Two  long-pulse  Interim  tubes  were  tested 
but  neither  achieved  significant  average  power  levels. 
The  development  of  output  windows  for  these  high-average 
power  tubes  is  discussed.   Test  results  on  a  short  pulse 
tube  having  a  two-gap  penultimate  cavity  are  summarized. 
Further  development  work  on  extended-interaction  buncher 
cavities  is  described.   A  theoretical  analysis  of  some 
large-signal  aspects  of  the  excitation  of  an  extended- 
interaction  cavity  by  an  electron  beam  is  included.    (Author) 


AO-o04  334  Dlv.    8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 

TEST  AND  EVALUATION  REPORT  ON  LOG-PEfUODIC 

ANTENNA  GROUP  ANA'SA-17(  ). 

Test  and  Evaluation  rept., 

by  Adolpb  J.  Uryniak.  Jun  64.  30p 

RADC  TDR64  178 

Unclassified  report 

Descriptors:  (*Log  periodic  antennas.  Portable), 
Dipole  antennas.  High  frequency.  Medium  frequency. 
Antenna  configurations,  Antenna  components.  Perfor- 
mance (Engineering),  Antenna  radiation  patterns.  Gain, 
Electrical  impedance.  Standing  wave  ratios.  Storage. 

A  2.5  kw  Peak  Envelope  Power  (PEP)  non-rotatable 
restricted  height,  lightweight,  transportable,  quickly 
erectable  antenna  in  the  2-30  mc  region  using  the  log 
periodic  principle,  has  been  developed  for  TAC  applica- 
tion.  The  antenna,  nomenclatured  AN/TSA-17,  can  be 
erected  in  less  than  two  hotirs  by  5  men.   The  disassembled 
antenna  array  is  packaged  in  three  carrying  cases  and  the 
dismantled  supporting  towers  are  nested  in  three  bottom 
10-foot  sections.   Total  antenna  weight  is  850  pounds. 
Test  results  indicate  the  AN/TSA-17  suitable  for  TAC 
use  and  wherever  a  lightweight  transportable  antenna  is 
required.    (Author) 


AD-604  335  Dlv.    8,  20 

OTS  Prices:  HC  $4.00/MF  $0.75 

McDonnell  Aircraft  Corp.,  St.  Louis,  Mo. 

NUCLEAR  EFFECTS  PREDICTION  TECHNIQUES  FOR 

TELEMETRY. 

Final  rept., 

V 


by  T.  J.  Kllngen.  S.  K.  Mlsra,  B.  J.  Stralser,  and 
D.  J.  WeUing.    May  64,  116p   MAC-A810 
Contract  AF33  657  11533,  ProJ.  4107,  Task  410721 
AL  TDR64  112 

Unclassified  report 

Descriptors:  (^Semiconductor  devices,  Radiation 
damage),  (^Telemeter  systems.  Radiation  damage), 
(♦Radiation  damage.  Telemeter  systems).  Reviews, 
Circuits,  Mathematical  models,  Mathematical  prediction. 
Resistors,  Transistors,  Gain,  Transients,  Photoelectric 
effect,  Compton  scattering.  Nuclear  we^)ons.  Nuclear 
reactors.  Space  environmental  conditions. 

A  literature  survey  was  performed  to  study  various 
nuclear  effects  prediction  techniques.   Circuit  equations 
and  a  mathematical  model  were  developed  which  are  used 
to  predict  the  response  of  a  simple  circuit  during  and  after 
irradiation  when  exposed  to  nuclear  radiation.   If  desired, 
a  digital  computer  may  be  used  as  an  aid  In  solutions.   The 
approach  uses  circuital  analysis  rather  than  component 
analysis.   An  experimental  program  is  outlined  which  is 
Intended  to  verify  the  prediction  techniques  Involved. 
(Author) 


AD-604  336  Dlv.    8 

OTS  Prices:  HC  $0.75/MF  $0.50 

Naval  Research  Lab.,  Washington,  D.  C. 

THE  ANALYSIS  OF  VARIABLE  RELUCTANCE 

TRANSDUCERS:  THE  ENERGY  METHOD. 

Interim  rept., 

by  Robert  M.  Moore.   20  Jul  64,  2^ 

Pro}.  RFOOl  03  44  4052 

NRL  6089 

Unclassified  report 

This  rept.  is  companion  to  NRL  Rept.  6088,  Mar  64, 
•The  Analysis  of  Variable  Reluctance  Transducers: 
The  Classical  Method.' 

Descriptors:  (♦Transducers,  Mathematical  analysis). 
Electromagnetic  properties.  Magnetic  fields.  Functions, 
Taylor's  series.  Electrical  networks.  Energy,  Energy 
conversion.  Equations. 

The  operating  equations  at  a  variable  reluctance  trans- 
ducer are  derived  in  this  report  through  the  application  of 
the  conservation  of  energy  principle.   These  equations  are 
formulated  in  terms  of  the  energy  stored  in  the  magnetic 
field.   The  basic  equations  are  shown  to  be  nonlinear,  and 
a  set  of  approximate  linear  equations  is  derived  for  a 
special  class  of  inputs.   The  method  is  qiplied  to  a  double 
field,  double  mass  transducer  as  an  illustrative  example. 
This  report  and  NRL  Report  6088  are  companion  reports 
dealing  with  the  derivation  of  the  equations  of  variable 
reluctance  transducers.   (Author) 


AI>-604  342  Dlv.    8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Qhio. 

AUTOMATIC  COMPUTATION  OF  CORRELATION 

FUNCTIONS  IN  THE  CASE  OF  NONUNIFORM  TRAVEL  OP 

SIGNAL-CARRYING  TAPE, 

by  G.  O.  Ball.   Aug  64,  20p 

FTD  TT64  294;  TT  64  71237 

Unclassified  report 

Unedited  rough  draft  trans,  of  Avtomatyka  (USSR) 
1963  >.  8i  no.  3,  p.  47-58. 

Descriptors:  (*Correlator8,  Errors),  (♦Recording 
systems.  Distortion),  Signals,  Linear  systems. 
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Numerical  analysis,  Partial  differeiitial  equations, 
Motion,  Automatic,  Analysis,  USSR,  Magnetic  tape. 
Motion  picture  film,  Paper,  Tapes. 

The  effect  of  nonuniform  motion  of  the  carrier  on  the 
performance  of  the  correlator  during  the  recording  and 
reproduction  of  investigated  signals  is  discussed.    It  is 
shown  that  periodic  carrier  rate  fluctuations  lead  to 
linear  distortions  of  correlator  ou^ut  slgnaL 


AD-604  346  Dtv.    8 

OTS  Prices:  HC  $2.00/MF  $0.50 

SFD  Labe.,  Inc.,  Union,  N.  J. 

PRODUCTION  ENGINEERING  MEASUtlE  FOR  A 

Ka-BAND  INVERTED  COi^XIAL  MACtNETRON. 

Quarterly  progress  rept.  no.  4,  7  F^h6  May  64, 

by  P.  du  Fosse  and  G.  Glenfield.    Mai  64,  34p 

SFD-29-QPR-4a 

Contract  DA36  039AMC0147aE 


1  jDclassified  report 


Descriptors:  (♦Magnetrons,  K  band).  Life  expectancy. 
Anodes  (Electron  tubes).  Test  equipment.  Broadband, 
Resonators,  Performance  (Engineering),  Manufacturing 
methods. 


Thirteen  model  tubes  were  built  and  evaluated,  the 
results  of  which  are  presented.   Initial  life  test  results 
are  reported  as  are  the  results  of  the  completed  heater 
cycle  life  tests.   The  results  of  the  anode  evaluation 
program,  which  yielded  high  Q  sub  u,  broad  band,  low 
voltage  anodes,  are  discussed.   Tubes  which  meet  the 
primary  electrical  specifications  and  were  delivered  as 
the  fifth  and  sixth  engineering  samplee  are  described. 
(Author) 


AD-604  357  Dlv.   8,  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

Instrumentation  Lab.,  Mass.  Inst,  of  Tfch., 

Cambridge. 

MAXIMUM  DENSITY  PACKAGING  OF  ANALOG 

ELECTRONICS,  , 

by  Richttrd  M.  Jansson.  Oct  58,  3^    i-765 

Contract  AF04  645  9,  ProJ.  52126         1 

uBOlassified  report 

Descriptors:  (♦Packaged  circuits.  Analog  systems), 
(♦»ibmlnlature  electronic  equipment.  Packaged  circuits). 
Manufacturing  methods,  ^pot  welding.  Encapsulation, 
Epoxy  plastics.  Modules  (Electronic),  Inertial  guidance. 
Costs. 

Electronic  packaging  techniques  which  can  be  c^iplied  to 
subminlature  electronic  devices  and  oomplex  systems 
are  developed.    These  techniques  are  based  on  the 
mounting  and  wiring  of  circuit  components  in  a  three- 
dimensional  unit  mass.   Using  the  moet  suitable  electronic 
circuit  components  now  available,  the  Instrumentation 
Laboratory  has  achieved  maximum  component  densities. 
These  densities  are  obtained  without  sacrificing  production 
feasibility.   The  Laboratory's  packaging  techniques  are 
Immediately  available  for  use  and  hav<e  design  flexibilitiec 
great  enough  to  handle  a  variety  of  circuitry.   (Author) 


AD-604  372  Dlv.    8,  2,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 


Kiruna  Geophysical  Observatory  (Sweden). 
POLARIZATION  CHARACTERISTICS  OF  AURORAL 
ECHOES  AT  88.5  Mc/s. 


Scientific  rept.  no.  5, 
by  Alv  Egeland.    10  Oct  61,  22p 
Contract  AF61  052  418 
AFCRL  62  114 

Unclassified  report 

Descriptors:  (♦Aurorae,  Electromagnetic  wave 
reflecticMis),  (♦Radio  waves.  Electromagnetic  wave 
reflections),  (♦Polarization,  Radio  waves),  Propagation, 
Very  high  frequency.  Measurement,  Radio  equipment. 
Physics  laboratories,  Sweden. 

The  purpose  of  this  investigation  was  to  study  the 
polarization  characteristics  of  aurorally  reflected  radio 
waves  at  88.5  Mc/s.   Horizontally  polarized  waves  were 
transmitted  and  the  aurorally  reflected  waves  were 
received  simultaneously  on  two  orthogonally  polarized 
antennas.   The  most  important  characteristics  of  this 
investigation  are  summarized  as  follows:   (1)  During  all 
strong  period  of  auroral  activity  the  reflected  signals 
were  found  to  be  strongly  d^wlarized,  but  the  amplitude 
of  the  vertically-polarized  echo  never  exceeded  that  of 
the  horizontal  component,   (2)  The  polarization  of  the 
reflected  waves  was  often  rather  irregular  with  polariza- 
tion components  tilted  in  different  directions.    (3)  Great 
and  sudden  changes  in  the  depolarization  effects  were  often 
observed.    Possible  explanations  of  the  change  in  the  state 
of  polarization  of  a  radio  wave  reflected  by  auroj      ioniza- 
tion are  discussed.   (Autbor) 


AD-604  410 
OTS  Prices: 


Dlv.   8,  26 
HC  $3.00/MF  $0.50 


Linde  Dlv.,  Union  Carbide  Corp.,  Parma,  Ohio. 

DEVELOPMENT  OF  THIN  ORGANIC  ROLLED  FILM 

CAPACITOR. 

^arterly  progress  rept.  no.  4,  1  Apr-30  Jun  64. 

30  Jun  64,  52p 

Contract  NOber89519,  ProJ.  SR0080302ST9636 

Unclassified  report 

Descriptors:  (*CapacUoT8,  Production),  (♦Dielectrics, 
Films),  Aluminum,  Foils,  Cleaning,  Electrolytic  polishing. 
Material  forming.  Construction,  Organic  materials. 
Plastic  coatings.  Stability,  Reliability  (Electronics). 

Progress  is  reported  on  a  program  to  develop  a  capacitor, 
using  ML-1  film  as  the  dielectric,  capable  of  100  volt 
operation  over  the  temperature  range  of  -55  to  170C 
(See  AD-600  317).   Topics  Include:  foils  (substrate  prepara- 
tion, surface  decontamination,  mechanical  smoothing, 
electropollshing);  coated  foil  evaluation;  new  slitting  • 
machine;  metallized  type  ML-1  film  capacitor  materials 
and  constructions;  standard  process;  process  improvements 
(reduced  heat  input,  can  atmosphere,  dust  free  conditions); 
stability  and  reliability  testing. 


AD-604  412  Dlv.    8 

OTS  Prices:  HC  $4.00/MF  $0.75 

Electro-Mechanics  Co.,  Austin,  Tex. 

TECHNIQUES  OF  MULTIMODAL  ANALYSIS  IN 

WAVEGUIDES  EMPLOYING  A  SEMI-INFINITE  SLAB  OF 

BttERCURY. 

Final  rept. 

Jul  64,  105p 

Contract  AF30  602  2902,  ProJ.  4540,  Task  454001 

RADC  TDR64  248 

Unclassified  report 

The  major  portion  of  the  rept.  is  submitted  as  a  Thesis 
of  Lars  N.  Engel  for  the  degree  of  M.  S.  in  Electrical 
Engineering  at  the  Univ.  of  Texas. 
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Descriptors:  (*WaTegulde8,  Test  methods),  Mercury, 
Probes  (Electromagnetic),  Electric  fields.  Intensity, 
aUnmng  wave  ratios.  Harmonic  analysis.  Measuring 
devlees  (Electrical  and  Electronic). 

f 
The  Atudy  consists  of  an  examination  of  a  unique 
technique  for  measuring  the  modes  within  a  waveguide. 
The  technique  provides  for  electric  field  intensity  measure- 
ments In  a  waveguide  by  using  a  pool  of  mercury  ais  one 
side  of  a  waveguide  section.   A  movable  probe  needle 
which  projects  above  the  mercury  pool,  measures  the 
fields  within  the  waveguide.   The  research  includes  the 
calculation  ot  parameters  governing  voltage  breakdown 
due  to  the  presence  of  mercury  vapor;  the  comparison  of 
voltage  standing  wave  ratio  measurements  obtained  from 
a  slotted  waveguide  with  the  measurements  obtained  from 
the  mercury  waveguide;  transverse  electric  field  measure- 
ments obtained  by  moving  the  probe  across  the  broad  wall 
ot  the  mercury  waveguide  at  the  fundamental,  second,  and 
third  harmonics;  the  development  of  a  multimode  launcher; 
and  the  development  of  a  multimode  load.   (Author) 


AD-C04  41S 
OTS  Prices: 


Dlv.   8. 
HC  $2.00/MF  $0.50 


National  Co.,  Inc.,  Maiden,  Mass. 

PRODUCTION  ENGINEERING  MEASURE  FOR 

CESIUM  BEAM  TIWES. 

^larterly  progress  rept.  no.  2,  23  Aug-23  Nov  63, 

hy  James  George.   23  Nov  63,  40p 

Contract  DA36  039AMC014S7 

Unclassified  report 

Descriptors:  (*Cesium  electron  tubes.  Manufacturing 
methods).  Performance  (Engineering),  Design,  Failure 
(Mecdtanics),  Signal-to-noise  ratio.  Quality  control, 
E^qwrimental  data.  Frequency  shift.  Electron  tube 
beaters.  Signals,  Intoisity. 

The  tasks  performed  during  this  reporting  period 
involved  the  fabrication,  assembly,  and  test  of  the  first 
two  (PEM-El  and  PEM-E2)  of  six  engineering  model 
cesium  beam  tubes.    Performance  characteristics  and 
test  data  are  presented.   In  addition,  the  design  changes  to 
be  Incorporated  in  the  third  (PEM-E3)  and  fourth 
(PEM-E4)  cesium  beam  tubes  are  discussed.    (Author) 


AD-«04  419 
OTS  Prices: 


Dlv.   8.  16,  25 
HC  $3.00/MF  $0.75 


CMilo  State  Univ.,  Columbus.   Research  Foundation. 

INVESTIGATION  OF  NEW  SEMICONDUCTOR 

PHENOMENON. 

Kept,  for  Jul  61-Feb  63, 

Iqr  K.  K.  Knaell  and  Bil.  O.  Thurston.  Jun  64,  7Sp 

Contract  AF33  616  8384,  Projs.  7222.  U87, 

Task  722203 

AMRL  TDR63  117 

Unclassified  report 

Deocriptors:  (^Transistors,  Gaii^,  (•Semiconductor 
devices,  Silicon),  Semiconductors,  Circuits,  Diodes 
(Semiconductor),  Electrical  Impedance,  Voltage,  Electrical 
properties.  Measurement,  Electric  currents.  Transistor 
amplifiers.  Surface  propottes.  Moisture,  Absorption 
(Plqrsical),  Pulse  generators.  Medical  equipment. 
Biophysics. 

Certain  silicon-grown  Junction  transistors  were  dis- 
covered which  numlfested  unusually  high  short  circuit 
current  gains,  h  sub  fe.   The  present  investigation  was 
made  to  determine  the  basic  nature  of  this  h  sub  fe  and  to 
develop  an  h  sub  fe  transistor.    Following  several  unsuc- 
cessful attempts  at  producing  devices  designed  to  display 


h  sub  fe,  further  measurements  were  made  on  already 
existing  transistors.  These  measurements  led  to  several 
observations  unexplainable  in  the  light  of  the  original  model; 
therefore,  additional  measurements  were  performed.  Theae 
measurements  gave  more  insight  into  the  transistor  and 
explained  some  of  the  characteristics  of  its  behavior  in 
terms  of  its  high  h  sub  fe.   Attention  was  then  concentrated 
on  the  physical  structure  of  the  transistor  and  experiments 
were  performed  to  alter  the  structure  in  an  attempt  to 
learn  the  mechanism  causing  high  h  sub  fe.   Adsorbed 
moisture  had  a  tremendously  beneficial  effect  on  the 
dynsmic  current  gain  of  the  device  and  the  high  h  sub  fe  waa 
a  surface  effect  caused  by  this  adsorbed  moisture.   Finally, 
a  hi^i-gain  transistor  was  produced  from  a  normal  unit 
making  use  of  this  information.   The  amount  of  hi|^  gain  at 
this  transistor  was  variable  within  limits  and  the  behavior 
appeared  similar  to  that  ot  the  unusual  units  originally  dis- 
covered.  (Author) 


AD-604  422 
OTS  Prices: 


Dlv.   8,  15 
HC  12.00/MF  $0.50 


Stanford  Research  Inst.,  Menlo  Park,  Calif. 

COUPLED-MODE  THEORY  FOR  ADVANCED  MICROWAVK 

DEVICES. 

Final  rept.  for  Mar-62-Mar  64. 

by  Bf.  C.  Pease.   Aug  64,  40p 

Contract  AF33  657  8343,  Pro],  4156,  Task  415604 

AL  TDR64  177 

Unolasslfled  report 

Descriptors:  (*Microwave  equ^ment.  Electron  beams), 
(•Electron  beams.  Theory),  Traveling  wave  tubes.  Lasers, 
Parametric  amplifiers.  Noise  (Radio),  Algebras,  Electric 
fields.  Integration,  Coupling  circuits.  Propagation, 
Magnetic  fields.  Theorems,  Transmission  lines.  Electron 
tubes. 

This  report  summarizes  results  obtained  for  (a)  pair- 
wise  co(q>ling  in  uniform  systems,  (b)  multimode  coupling 
in  uniform  systems,  and  (c)  nonuniform  systems.   The 
work  on  pairwlse  coupling  in  uniform  systems  is  Intended 
to  pull  together  the  existing  body  of  theory  of  such  systems, 
and  to  systematize  this  theory.   In  multimode  coupling,  it 
is  recognized  that  the  principal  problem  is  the  categDrlz»> 
tion  of  the  various  possible  situations.   A  basis  for  doing 
this  has  been  found  in  the  theory  of  Lie  algebras.  It  is 
possible  to  use  this  theory  to  diagram  the  couplings 
involved.   Several  interesting  results  are  obtained  in  the 
development  of  a  statlsttoal  coupled  mode  theory.   Among 
nonuniform  systems,  the  class  for  which  the  derivative  of 
the  system  operator  is  expressible  as  the  commutator  at 
the  system  operator  with  another  operator  is  studied.   A 
number  of  important  results  are  obtained. 


AD-604  452  OIt.   8 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
WESTERN  ELECTRONIC  SHOW  AND  CONVENTION 
(WESCON).  SAN  FRANCISCO,  CALIFORNIA.  IMl. 
by  Marian  M.  Hatch.  Fab  62,  41p  P-252a 

Unclassified  report 

Descriptors:  (*Reports,  Electronics),  (•Radio  astron- 
omy. Reports).  Electronic  equipment.  Industries,  Space 
probes.  Space  flight.  Manned,  Aerospace  craft.  Arms 
control.  National  defense.  Cold  war.  Geophysics,  Planata, 
Laaers,  Solenoids,  Space  communication  systems. 

The  more  than  35,000  engineers'  attending  the  Western 
Electronic  Show  and  Convention  found  special  emphasis  in 
the  field  of  radio  astronomy.   WESCON  waa  held  August  22- 
25,  1961,  under  the  Joint  sponsorship  cf  the  7th  Region  of 
the  IRE  (Institute  of  Radio  Ei^^aaers)  and  WEMA  (Weatara 
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Electronic  Manufacturers  Association),   The  technical 
program  had  42  diversified  subject  seaaions,  which  included 
a  total  of  almost  120  papers  in  the  field.   (Author) 


AD-604  480 
OTSPrioea: 


Dlv.    8,  15 
HC  $2.00/MF  $0.50 


IJncdln  Lab.,  Mass.  Inst,  of  Tech.,  LeJongtOB. 

A  METHOD  FOR  EVALUATING  A  GENBRAUZBD 

FRESNEL  INTEGRAL  RELATED  TO  THE  SPECTRA  OF 

AliPLTTUDE  AND  FREQUENCY  MODULATED  PULSES. 

Group  rept., 

by  E.  B.  Temple.   5  Aug  64,  30p   LL-lf 

Contract  AF19  628  500,  ARPA  Order  4^ 

ESD  TDR64-360 

Blassttled  rqwrt 

Rapt,  on  ProJ.  DEFENDER. 

Daaorlptors:  (*Radar  pulaes.  Integral^),  (•Integrala, 
Radar  interference).  Electromagnetic  pulses,  Frequency 
modulation.  Amplitude  modulation.  Geometric  forms. 
Linear  systems.  Mathematical  analysU. 

Asymptotic  expressions  for  the  Fourier  spectra  of 
pulses  modulated  by  a  carrier  frequency  plus  linear  FM 
are  obtained  for  several  pulse  shi^s,  using  an  asynqttotic 
series  for  the  complex  Fresuel  integral,   A  geometric 
interpretation  of  the  terms  in  this  serlM  is  given.   (Author) 


AD-604  492  Dlv.    8,  26 

OTS  Prices:  HC  $8.10/MF  $2.25 


Western  Electric  Co.,  Laureldale,  Pa. 

PRODUCTION  ENGINEERING  MEASURES.    HIGH 

FREQUENCY  TRANSISTOR. 

Final  rept.  for  20  Jun  61-20  Jun  64, 

by  T.  G.  Stoudt.    20  Jun  64,  S06p 

Contract  DA36  039SC85969 


I  aolaaaified  report 


Deecrtptors;  (^Tranalatora,  Producttbn),  High 
frequency,  Mlisrowave  equipment,  Getnanlum,  Manu- 
facturing metboda.  Teats,  Test  equipaient.  Design, 
Experimental  data.  Gain,  Amplifiers,  psclllatlon, 
Feedbeek,  Crystal  growth,  EvaporatlM.  Measurement, 
Quality  oontroL 

The  final  report  presents  a  review  of  ttie  project  and 
significant  work  accomplished  during  engineering  develop- 
ment in  fabricating  the  OF-40036,  a  hif^  frequracy 
translator. 


AD-604  501  Dlv.   8 

OTS  Prloea:  HC  $1.00/MF  $0.50 


Inatnunentatlon  Lab.,  Maas.  Inat.  cf  TMsh.,  Cambridfe. 

MINIATURE  PACKAGING  OF  ELECTRONICS  IN  THBEB- 

DIMENSIONAL  FORM. 

by  Ekk»  C.  HaU  and  Richard  M.  Ji 

Jun  59,  80p   E-823 

Contraoto  AF04  647  303.  NOrdl7366. 

Proja.  53  156,  52  138 

l^ttclaaalflad  report 


rfT 


Descr^itora:  (•Miniature  electronic  equipment. 
Packaging),  (•Packaging,  Miniature  elactironic  equipment). 
Digital  computers.  Analog  systems.  Circuits,  Design, 
Manufacturing  methods,  Aeroq>aoe  crtfL 

By  using  miniature  oomponeata  now  av|41able  from 
manufacturers  and  a  newly  i^jplied  method  of  Joining  wire 
leads,  an  electrooic-packaging  techniqif*  based  on  the 


mounting  and  wiring  of  circuit  components  in  a  miniature 
three-dimensional  unit  mass  was  developed.   This  new 
technique,  referred  to  as  3-D  or  High-Density  Electronic 
Packaging,  has  achieved  a  maximum  component  density 
without  sacrificing  production  feasibility.   It  ctmslsts  of 
placing  circuit  elements  in  phjrsical  contact  (side  by  side) 
and  forming  the  circuit  connections  on  a  three-dimensional 
basis,  as  opposed  to  the  two-dimensional  printed-circult 
board.   The  wires  are  Joined  by  electrical-resistance  spot 
welding,  which  is  similar  to  the  vacuum-tube  technique. 
After  assembly  and  electrical  checkout,  the  unit  is  enciqpsu- 
lated  in  ttpoxy  potting  conqxjunds  to  form  a  module.   The 
resulting  miniature  package  is  a  maximum-density  assembly 
utilizing  all  practical  space  within  the  package. 


AD-604  502  Dlv.   8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Instrumentation  Lab.,  Mass.  Inst,  of  Tech.,  Cambridge. 
HCH-SPEED  REVERSIBLE  RING  COUNTER, 
by  Ken  Hagen.    Apr  61,  18p   E-1015 
Contract  AF04  647  303,  ProJ.  52  156 

Unclassified  r^wrt 

Descriptors:  (•Pulse  counters.  Circuits).  Transistors, 
Coupling  circuits.  Capacitors,  Propagation. 

A  low  power  reversible  ring  counter  capable  of  counting 
rates  up  to  750  kcps  is  presented.  The  counter  utilizes 
transistors  and  operates  at  low  power  levels;  It  may  easily 
be  miniaturized.   (Auttior) 


AO-604  505  Dlv.   8 

OTS  Prices:  HC  $5.00/MF  $1.00 

Microwave  Lab.,  Stanford  Univ.,  Calif. 

EXTENDED  INTERACTION  KLYSTRONS  WITH 

TRAVELING-WAVB  CAVmES. 

Technical  rept., 

by  Hellmut  Golde.   Apr  59,  162p  ML-582 

Contract  N6<nu:251  23,  ProJ.  NR373  361 

Unclassified  report 

Jescriptora:  (•Klystrons.  Cavity  resonators). 
(•Cavity  resonators.  Klystrons),  Gain,  BandwldQi. 
Electron  beams.  Transmission  lines.  Microwaves, 
Resonators,  Coupling  circuits.  Oscillation,  Electrical 
inq>edance.  Velocity,  Space  charges.  Propagation. 
Design,  Theory,  EquattoBa. 

Klystrons  with  extended  Interaction  regions  can  have 
a  larger  gain-bandwidth  product  and  hi^ier  efficiencies 
than  conventional  klystrons.   This  study  pertains  to  a  new 
type  of  extended  interaction  cavity,  consisting  of  a  closed 
transmission  line  loop  which  will  siq>port  a  traveling 
wave  if  the  loop  is  properly  excited.  Two  methods  of 
excitation,  both  using  a  directional  coupler,  are  described. 
An  electron  beam  can  Interact  with  this  traveling  wave 
over  part  cf  the  closed  loop.   A  general  theory  of  the 
traveling-wave  resonator  In  the  absence  cf  an  electron 
beam  is  given.   The  important  parameters  for  Interaction 
vittk  an  electron  beam  are  derived.   Measuremmts  on  an 
experimental  cavity  agree  very  well  with  theory. 


AD-604  506  Dlv.   8,  25 

OTS  Prloes:  HC  $3.00/MF  $0.75 

Stanford  Electronics  Labs.,  Stanford  Univ.,  Calif. 

ELECTRON  DEVICES  RESEARCH. 

Consolidated  quarterly  status  rept.  no.  8,  1  Oot-31  Dec  58. 

31  Dec  58,  91p 

Contracts  DA36  039so7S178.  AF33  600  27784. 

ProJs.  NR373  360,  NRS73  370 

Unclassified  report 
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Cootracts  AF19  604  1847,  NonT225  24.  Noiur225  40. 

Descriptors:  (*Electron  tubes.  Scientific  research), 
('Electronics,  Scientific  research).  Traveling  wave 
tubes.  Electric  currents.  Plasma  physics.  Backward- 
wave  oscillators.  Backward-wave  amplifiers,  Masers, 
Microwave  equipment.  Parametric  amplifiers. 
Magnetrons,  Circuits,  Electron  beams,  Noise  (Radio), 
Electrostatics,  Klystrons,  Electron  guns.  Frequency, 
Electronic  equipment.  Reports. 

The  status  of  all  unclassified  electron  devices  research 
carried  on  by  the  Stanford  Electronics  Laboratories  is 
reported.  ^ 


AO-604  512  DiT.   8 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Motdca,  CaUf. 
PATH-INVARIANT  COMMA-FREE  C(H>ES, 
by  William  B.  Kendall  and  Irving  S.  Reed. 
19  Jul  61.  rev.  Sep  61.  2^   P-2377-1 

Unclassified  reiwrt 

Revision  ot  P-2377  (sanoe  title)  by  Irving  3.  Reed. 

Descriptors:  (*CommuiiicatioB  tlieory.  Coding),  (^Coding, 
Communication  theory).  Mathematical  analysis. 

The  paper  defloes  a  mbclass  of  comma-free  codes  which 
has  a  property  called  path  invariance.   Certain  path  in- 
variant comma-free  dictionaries  using  K  symbols  to  form 
n-symbol  words  are  developed  and  their  proi>ertles  are 
studied.   The  main  advantage  of  this  class  of  comma- 
free  codes  lies  In  the  ease  of  establishing  the  positions  of 
ti>e  divisions  between  words.   (Author) 


AD-604  527  Dtv.    8,  5 

OTS  Prices:  HC  $2.00/MF  $0.50 

Electronic  systems  Div.,  Air  Force  Systems  Command, 

Bedford,  Mass. 

AN  INSTANTANEOUSLY-RESPONDING  EXPANSION 

AMPUFIER:    A  METHOD  AND  DEVICE  FOR  SIGNAL 

ENHANCEMENT  IN  NOISY  COMMUNICATION  SYSTEMS, 

by  Laurence  E.  Ome  and  Stephen  E.  Stunts. 

Jul  64.  30p 

Pro].  2808,  Task  280801 

ESD  TDR64  506 

Unclassified  report 

Descriptors:  (*Data  transmission  systems.  Amplifiers), 
(♦Amplifiers,  Nonlinear  systems),  Communlcatton  systems, 
Noise,  Background,  Slgnal-to-nolse  ratio,  Gain,  Computers, 
Signals,  Circuits,  Audiofrequency,  Amplitude  modulation. 
Experimental  data.  Radio  teletype  systems.  Design. 

A  variable-gain  amplifier  having  instantaneous  response- 
time  has  been  designed,  constructed  and  tested,  to  enable 
recovery  of  a  usable  audiofrequency  signal  from  noisy 
analog  and  digital  systems.    For  1-dB  increments  in  signal- 
level  at  or  above  -40  dBm,  tills  device  will  provide 
increments  on  the  order  of  5  dB,  over  tiie  frequency- range 
50  to  10,000  cps.    The  rise  and  decay  envelope  is 
i^jparently  symmetrical,  with  slopes  approximating  one 
millisecond.   This  report  discusses  design  features, 
including  a  modification  for  analog  speech  signals,  and 
gives  detailed  results  of  laboratory  and  field  tests.   (Author) 


AD-604  547  DIv.    8,  1 

OTS  Prices:  HC  $3.00/MF  $0.75 

Motorola,  Inc.,  Scottsdate,  Ariz. 


THERMAL  DESCN  EVALUATION  STUDY. 

Final  study  phase  rept., 

by  J.  R.  Baum  and  R.  J.  Jlmeoez.    1  Feb  61,  90p 

WF2472-1 

Contract  NOu60  6030c 

Unclassified  report 

Descriptors:  (*Electronic  equipment.  Airborne), 
(♦Aircraft  equipment.  Cooling),  (*Coollng,  Electronic 
equipment).  Heating,  Heat  exchangers.  Air  cooled. 
Coolants,  Heat  transfer.  Temperature.  Weight. 
ReUabllity  (Electronics),  Specificattons,  Test  methods. 
Measurement.  Military  requirements.  Design.  Equations. 

This  r^x>rt  discusses  the  conclusions  reached  in  the 
first  phase  of  a  program  to  develop  thermal  evaluation 
techniques  for  airborne  electronic  equipment.    The  need 
for  organized  thermal  data  acquisition  and  presentation  is 
established.    Recommended  techniques  are  developed  for 
thermal  testing,  data  reduction  and  analysis. 
Emphasis  is  placed  on  the  relationship  of  equipment  cooling 
parameters  to  aircraft  performance  penalties.    A  preliminary 
draft  of  a  military  specification  for  the  thermal  design 
performance  evaluation  of  airborne  electronic  equipment 
is  submitted  as  an  encVosure  to  this  report.   (Auttior) 


AD-604  586  Div.    8.  2S 

OTS  Prices:  HC  $3.00/MF  $0.75 

Naval  Ordnance  Lab.,  White  Oalc.  Md. 

MiCROciRcurrs  in  perspective, 

by  J.  E.  Swanekamp  and  A.  J.  Cote.  Jr.   2  Jun  64, 

63p 

NOL  TR64  89 

Unclassified  report 

Descriptors:  (♦Bficrominiaturlzation  (Electronics), 
Circuits).  (*Clrcuits,  Microminiaturization  (Electronics)), 
(♦Integrated  circuits.  Microminiaturization  (Electronics)), 
Submlniature  electronic  equipment.  Networks,  Semi- 
ccmducting  films.  Semiconductor  devices.  Amplifiers, 
Gates  (Circuits),  Design,  Tests,  Performance  (Engineer- 
ing), Reviews. 

General  information  on  integrated  and  thin  film 
circuits  is  given  along  with  some  detailed  fabrication 
techniques  and  test  results  on  sample  circuits.    A  general 
discussion  of  microelectronic  capabilities  from  a  circuit 
designer's  point  of  view  is  adso  presented  along  with 
recommendations  and  conclusions.    (Author) 


AD-604  588 
OTS  Prices: 


Div.   8 
HC  $3.00/MF  $0.75 


Westinghouse  Electric  Corp.,  Elmlra,  N.  Y. 

DESIGN  AND  DEVELOPMENT  INVESTBATIONS  OF  A 

LOW  NOISE,  LINEAR,  VARIABLE  GAIN,  R.F.  AMPUFIER 

TUBE. 

Quarterly  progress  rept.  no.  4,  1  Apr-30  Jun  64, 

hy  J.  P.  Pletrizyk,  A.  van  der  Jagt,  and  R.  L.  Pear. 

30  Jul  64,  64p 

Contract  NObsr89530,  ProJ.  SS296004,  Task  7481 

Unclassified  report 

Descriptors:  (♦Radiofrequency  amplifiers.  Electroo 
tubes),  (♦Electron  tubes,  Radiofrequency  amplifiers). 
Noise  (Radio),  Radio  receivers.  Cathodes  (Electron  tubes). 
Gain,  Radiofrequency,  Automatic  gain  control.  Distortion. 
Mixers  (Electronic),  Design,  Electron  tube  parts. 
Sensitivity,  Measurement. 

This  experimental  work  has  been  directed  towards  the 
design  and  development  investigations  of  a  low  noise, 
linear,  variable  gain,  RF  amplifier  tube  with  improved 
linear  dynamic  range  (signal  handling  capacity)  for  tiie 
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purpose  of  reducing  cross  modulatio4  intermodulation  and 
overload.    During  this  quarter  improvement  of  the  noise 
level  of  the  tubes  without  destroying  the  good  level  of 
Interference  suppression  was  attempted.   Tests  were  made 
to  find  a  simple  automatic  gain  control  system  which  could 
be  incorporated  in  the  design.   The  dimensions  of  construc- 
tion D  in  so  far  as  the  dimensions  have  influence  on  the 
transfer  characteristics  are  defined.    Tests  were  performed 
on  the  R390A  receiver  to  establish  the  receiver  charac- 
teristics for  a  comparative  evaluation. 


AD-604  644  Div.   8,  5 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

RADIATION  PATTERNS  OF  UNSYMMBTRICALLY  FED 

PROLATE  SPHEROIDAL  ANTENNAS, 

by  H.  A.  Myers.   Rev.  18  Aug  55,  19p   P-645 

Unclassified  report 

Extracted  from  a  Ph.D.  thesis  sutamittad  at  Michigan 
State  College.  ' 

Descriptors:  (♦  Antenna  radiation  patttms.  Analysis), 
Antennas,  Spheres,  Partial  differential  equations,  Power 
series.  Series,  Functions,  Electromagnetic  waves. 
Antenna  lobes.  Antenna  feeds.  || 

MaxweU's  equations  are  solved  in  prolate  si^teroidal 
(PS)  coordinates  subject  to  the  boundary  conditions.   The 
PS  functions  are  expressed  in  the  form  of  power  series 
and  Laurent  series.   Radiation^pattems  were  obtained 
for  PS  transmitting  antennas  of  three  different  lengths  up 
to  about  one  wavelength  long,  for  length/thickness  ratios 
of  about  5/1,  10/1,  22/1,  and  316/1,  and  for  nine  un- 
symmetrical  gap  locations  as  weU  as  for  the  symmetrically- 
fed  cases.   It  was  found  that  the  two  most  important  factors 
affecting  the  radiation  pattern  of  a  fairly  thin  antenna  were 
the  location  of  the  gap  and  the  electrical  length.    For 
antennas  less  than  a  half  wavelength  long  the  pattern  was 
the  usual  symmetrical  figure  eight  and  was  essentiaUy 
independent  of  the  location  of  the  gap  (except  for  magnitude 
changes  due  to  the  different  gap  impedances).    For  antennas 
two-thirds  to  three-quarters  of  a  wavelength  long  the 
figure  eight  patterns  could  be  'bent'  in  flie  direction  of  the 
longer  element,  and  for  antennas  one  wavelength  long  or 
longer  minor  lobes  began  to  appear.   (Author) 


AD-604  669 
OTS  Prices: 


Div.   8,  1,  12 
HC  $2.00/MF  $0.50 


Instrumentation  Lab.,.  Mass.  Inst  of  T«eh.,  Cambridge. 
A  B4IOTATURE  COLD  PLATE  HEAT  EJQCHANGER  FOR 
AN  ELECTRONIC  PACKAGE, 
by  Richard  M.  jansson.   6  Apr  60,  46p  E-922 
Contract  AF04  647  303 

I  Unclassified  report 

Descr^tors:  (♦Electronic  equipment,  Airborne), 
(♦Modules  (Electronic).  Cooling).  (♦Packaged  circuits. 
Cooling),  Airborne,  Heat  exchanges.  Liquid  cooled,  Water, 
Air  cooled,  Miniature  electronic  equipment.  Heat  transfer, 
Tests,  Measurement,  Construction,  Test  equipment, 
Thermocouples,  Design,  Inerttal  guidance. 

This  report  contains  the  results  of  an  investigation  into 
the  design  and  development  of  a  smaU  light-weight  water- 
cooled  cold  plate  for  installation  in  alrtorne  electronic 
packaging.   Simplified  thermal  studies  are  included,  showing 
the  exceUent  correlation  between  the  thermal  performance 
based  on  the  data  from  extensive  thermal  tests  and  the 
tiieoretical  thermal  performance.   (Autlior) 


AD-604  670  Div.   8 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  SanU  Monica.  Calif. 

AN  INTRODUCTION  TO  INFORMATION  THEORY, 

by  Michael  Marcus.  Jul  62,  25p  P-$609 

Unclassified  r^mit 

Descriptors:  (♦Communication  theory.  Mathematical 
analysis).  Probability.  Statistical  functions.  Functions, 
Communication  systems.  Interference,  Signals.  Circuits 
Theorems,  Coding,  Theory. 

Information  theory  is  concenied  with  developing  a  frame- 
worit  for  the  study  of  communication  systems  and  their 
capacity  to  transmU  messages  in  the  presence  of  natural 
disturbances.    The  information  function  or  entropy  of  a 
message  source  gives  a  quantitative  measure  of  the  useful- 
ness of  the  source  for  transmitting  messages.   The 
capacity  of  the  channel  over  which  the  message  is  being 
trai^smltted,  gives  a  measure  of  the  most  efficient  communi- 
catien  of  information  possible  under  given  conditions.   This 
subject  is  developed  in  a  purely  mathematical  fashion  and  by 
making  reference  to  descriptive  concepts  in  electrical 
engineering. 


AD-604  687  Div.   8 

OTS  Prloes:  HC  $1.00/MF  $0.50 

Aerospace  Corp.,  Los  Angeles,  Calif. 

08CILIAT0R  STABILITY, 

ly  Jean  A.  Develet,  Jr.   26  Aug  64.  15p 

TDR-269(9990)-9 

Contract  AF04  695  269 

SSD  TDR64  152 

Unclassified  report 

Descriptors:  (♦Oscillators,  StaMUty),  (♦Mathematical 
analysis,  OscUlators),  Integral  transforms.  Integration, 
Electron  tubes.  Frequency.  Errors,  Analysis.  Integral 
equations. 

This  paper  relates  the  conventional  definition  of  oscil- 
lator stability  to  the  more  fundamental  frequency  error 
process  of  the  oscillator  through  an  Integral  equation. 
Both  short-  and  long-term  stability  are  encompassed  by 
the  definition.   Since  in  general  the  integral  equation  can- 
not be  solved,  certain  frequency  error  processes  are 
postulated,  and  the  stabili^  is  derived  therefrom.   (Author) 


AD-604  690  Div.   8,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Quantum  Electroolcs  Lab..  Calif.  Inst,  of  Tech., 

Pasadena. 

ROTATIONAL  MODES  IN  SPHERICAL-MIRROR 

RESONATORS. 

Scientific  rept  no.  2, 

by  Walter  A.  Specht,  Jr.  Jun  64,  46p 

Contract  AF49  638  1322 

AFOSR  64  1311 

Unclassified  report 

Partly  supported  by  the  Howard  Hughes  Doctoral 
Fellowship  Program. 

Descriptors:  (♦Resonators,  Mirrors),  (mirrore. 
Resonators),  Lasers,  Cavity  resonators.  Electromagnetic 
properties.  Special  functions  (Mathematical). 

This  woric  is  the  examination  of  a  cavity  mode  sqjptoach 
to  the  mode  structure  of  a  laser.   The  solution  of  the 
vector  wave  equation  for  rotational  fields  in  and  between 
oblate  spheroidal  cavities  are  examined  for  the  case  of 
wavelengths  much  less  than  cavity  dimensions.   These 
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solutions  are  rotational  field  modes  In  Fabry-Perot  type 
res<Miator8  with  equal- radlua  concave  spherical  mirrors, 
or  with  concave-convex  spherical  mirrors,  when  the 
parameters  of  the  oblate  spheroids  are  chosen  so  that  the 
radii  of  curvature  and  spacing  on  the  axis  of  rotation  match 
those  of  the  resonator  mirrors.   Expressions  for  the 
transverse  and  longitudinal  rotational  mode  structures  are 
derived.   The  eigenvalue  equations  are  written,  and  are 
solved  for  die  case  of  the  two  lowest  order  modes. 
(Autiior) 


AO-604  692  Div.   8.  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

Sprague  Electric  Co.,  North  Adams,  Mass.     «-  ■  -^      --  " 

PRODUCTION  ENGINEERING  MEASURE  RELIABILITY 

IMPROVEMENT:  JET  ETCH  TRANSISTOR. 

Quarterly  rept  no.  7,  31  Oct  63-31  Jan  64, 

by  J.  N.  Edwards.  J.  H.  D.  Folster,  and  R.  M.  Gagne. 

31  Jan  64,  13p 

Contract  DA36  039SC86721 

Unclassified  report 

See  also  AD-400  330 

Descr^litors:  (^Transistors,  Manufacturing  methods). 
Etched  crystals.  Reliability  (Electronics),  Production. 
Tests,  Test  metiiods,  Data.  Germanium. 

The  purpose  of  this  contract  is  to  provide  the  engineering 
for  Improvement  of  production  techniques  to  increase  the 
reliability  of  Qie  Jet  etch  transistor  Type  2N1500.    Data 
establishing  the  reliability  of  the  jet-etch  transistor  at 
<.04^/1000  hr  are  presented.   The  adaptability  of  the 
Isub  CBO  method  of  monitoring  delineation  to  production 
was  furtiier  verified. 


AD-604  727  Dlv.   8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Syracuse  Univ.,  N.  Y.  Research  Inst, 

SIDELOBE  REDUCTION  AND  GAIN  CHARACTERISTICS 

OF  PARTIALLY  UNIFORM  ANTENNA  ARRAYS. 

Task  rept.  no.  9, 

by  Bradley  J.  Strait  and  David  K.  Cheng. 

Aug  64,  96p    EE-957-6405T9 

Contract  AF30  602  2646,  ProJ.  4506,  Task  450604 

RADC  TDR64  243 

Unclassified  report 

Descriptors:  (* Antenna  lobes,  Inhlbltlcm),  (* Antenna 
radiation  patterns.  Control),  Antennas,  Excitation,  Gain, 
Electromagnetic  waves.  Polynomials. 

It  has  been  found  that  sldelobe  reduction  can  be  effected 
by  properly  adjusting  the  excitation  amplitudes  In  the 
outermost  elements  of  a  uniform  array.   The  report  presents 
a  systematic  method  for  determining  these  amplitudes 
exactly.    The  metlx>d  can  be  applied  to  both  broadside  and 
eqdfire  arrays,  and  can  be  used  to  eliminate  radiation  In 
any  particular  direction.    By  forcing  a  controlling  factor 
to  be  a  Chebyshev  polynomial,  a  given  amount  of  sldelobe 
Kq>pression  throu(^iout  the  visible  range  can  be  guaranteed. 
Compared  to  Do^-Chebyshev  arrays  designed  for  a 
certain  range  of  sldelobe  levels,  partially  uniform  arrays 
offer  higher  directive  gains  and  lower  maximum-to- 
mlnlmum  amplitude  ratios  as  well  as  much  simpler  exci- 
tation requirements.    By  suitably  adjusting  the  excitation 
amplitudes,  it  is  also  possible  to  create  a  null  in  the 
pattern  of  a  partially  uniform  array  in  any  specified  di- 
rection.   Several  modified  techniques  are  discussed  and 
numerous  Illustrative  examples  axe  given.   (Author) 


AD-604  732  DlT.   8,  36 

OTS  Prices:  HC  $3.00/MF  $0.75 

ITT  Electron  Tube  Dlv.,  Roanoke,  Va. 
PRODUCTION  ENGINEERING  MEASURE  FOR  TYPB 
FW-202  BARRIER  GRID  STORAGE  TUBE, 
^arterly  progress  rept.  no.  10,  1  Oct-31  Dec  63. 
\jf  D.  D.  Duggan.   31  Dec  63,  59p  nT-3235A 
Contract  DA36  0398c85967 

Unolasstfled  report 

Descriptors:  (^Storage  tubes.  Production),  Coatings, 
Glass,  Copper,  Nickel,  Evaporation,  Tests,  Electron  beams. 
Cathode  ray  tube  screens.  Electron  guns. 
Electrodes,  Specifications. 

Three  barrier  grid  tubes  were  assembled  and  exhausted, 
one  of  which  meets  all  test  specifications.   The  beam 
current  problem  reported  in  AD-434  067  appears  to  be  a 
design  problem.   Processes  which  are  now  standard 
manufacturing  procedures  include  target  bond  manufacture, 
electrophoretlc  coating  and  vitrification  of  SG-67  Glass  Frit, 
settling  and  vitrification  of  0120  Glass  Frit,  copper 
thickening  of  screens,  nickel  and  glass  evaporations, 
target  bonding,  collector  section  assembly  and  dynode 
oxidation.   Process  specifications  were  written  for  all 
of  these  procedures.   (Author) 


AD-604  734 
OTS  Prices: 


Dlv.    8.  26 
HC  $2.00/MF  $0.50 


General  Electric  Co.,  Auburn,  N.  Y. 

THE  IMPROVEMENT  OF  PRODUCTION  TECHNIQUES  TO 

INCREASE  THE  REUABILITY  OF  DIFFUSED  SILICON 

CONTROLLED  SWITCHES  TYPES  2N689. 

Quarterly  progress  rept.  no.  4,  1  Apr-30  Jun  64, 

tqr  J.  N.  Frank,  A.  HlshU,  R.  C.  Rome,  H.  Wawrous^ 

and  W.  R.  Comstock.    30  Jun  64,  43p 

Contract  DA36  038AMC03619E 

UnoUaslfiad  report 

See  also  AD-601  442 

Descriptors:  (^Semiconductor  devices.  Electronic 
switches),  (*EIectronlo  switches.  Production),  (•Crystal 
rectifiers.  Production),  Sllloon.  Gold,  Diffusion,  Welding. 
Ultrasonic  radiation.  Scheduling.  Tests.  Suriace  proper- 
ties. Stability,  Cathodes,  Crystal  growth,  ReUablUty 
(Electronics),  Management  control  systems. 

The  repori  covers  work  performed  on  the  device  package 
ultrasonlo  welding,  the  tests  being  conducted  to  determine 
the  optimum  tubulatlon  weld  schedules,  the  evaluation  of 
completed  hl(^speed  low-voltage  all-diffused  devices, 
the  ejqperlments  conducted  to  re-establish  gold  diffusion 
conditions,  the  comparison  of  material  from  four  different 
N-type  silicon  crystals  and  their  effect  on  pulse  turn-off 
times,  and  the  summary  of  blocking  voltage  step  stress  test 
data  on  the  alloy-diffused  device.   A  PERT  analysis  depicts 
the  progress  of  this  program,  and  provides  for  certain 
conclusions  based  upon  the  work  periormed.   (Author) 


AD-604  740  Dlv.   8,  5,  6 

OTS  Prices:  HC  $3.00/MF  $0.76 

Carlyle  Barton  Lab.,  Johns  Hopkins  Univ., 

Baltimore.  Md. 

8EQUENTUL  DETECTION  II, 

by  David  Mlddleton.  Jul  64,  63p 

Contract  AF30  602  2597,  Proj.  4505,  Task  450501 

RADC  TDR64  195  Unclassifled  report 


S2 


See  also  AD-416  724. 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Descriptors:  (•Radio  signals,  SequJdtlal  analysis), 
(•Detection,  Communication,  theorjO,  (Sequential  analysis, 
Stgnal-tornoise  ratio).  Radio  signals.  Noise  (Radio), 
ProbabUity.  SUtlsttcal  tests.  Stochastic  processes. 
Sampling,  Theory. 


lldstsoUo 


Three  problems  Involving  sequential  IdstsoUon  are  oon- 
•idered  in  this  stu4y:  (1)  canonical  focnns  tor  weak-signal, 
or  threshold  deteotloB;  (2)  conditions  lor  the  singularity 
and  non-singularity  ot  optimum  detection  procedures  for 
normal  noise  in  nonnal  noise;  and  (3)  useful  experiments 
Involving  binary  sequential  detection,  particularly  where 
analytic  results  are  not  obtainable.   Canonical  expressions 
tor  locally  optimum  receivers  are  obtained  for  the  sequential 
detection  of  general  classes  of  signals  in  general  classes  of 
noise  when  the  cost  functions  are  linear  in  sample-size. 
It  is  shown  that  the  necessary  and  sufficient  conditions  for 
singularity  and  non-singularity  for  the  sequential  (llkeUbood) 
discrimination  of  one  normal  noise  pvooess,  N  sub  1,  n 
another,  N  sub  o,  is  the  same  as  that  tor  the  fixed-sample 
cases,  with  the  additional  observation  that  these  results  are 
to  be  understood  as  holding  on  the  average,  since  now  the 
(finite')  Interval  (sample-size),  T.  is  a  random  variable. 
A  series  of  e]q>eriments  involving  sequential  detection  of 
signals  in  noise  is  also  described  and,  outlined  in  general 
form.  ^ 


AD-604  748  Dlv.   8.  15,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Michigan  Univ..  Ann  Arbor.   CoU.  of  Literature. 
Science,  and  the  Arts. 

VARIANTS  OF  THATCHER'S  ALGORITHM  FOR  CON- 
STRUCTING PULSERS.  j 
Technical  rept.. 

by  S.  Hedetnleml.    Aug  64.  20p  ORA-<lil05-29-T 
Contract  Nonrl224  21,  ProJ.  03105 

j    Unclassified  report 

Descriptors:  ('Pulse  generators.  Del«y  circuits), 
(^umerical  methods  and  procedures,  Electronics), 
Mathematical  models.  Input-output  devices.  Electro- 
magnetic pulses.  Sequences.  Computer  logic.  Mathe- 
matical logic.  Automata. 


AD-604  752  Dlv.   8,  6 

OTS  Prloes:  HC  $2.00/MF  $0.50 

Aerospace  Corp.,  Los  Angeles,  Calif. 

RADAR  MAPPING  OF  DISTRIBUTED  TARGETS, 

by  A.  W.  Rlhaczek.   1  Jul  64,  3ap  TDIir269(4250-43)-S 

Contract  AF04  695  269  I 

SSD  TDR64  108  I 

jlnclasslfled  report 

Descriptors:  (•Radar,  Mapping).  (•Miapping,  Radar). 
Radar  targets.  Distribution,  Radar  clutter.  Radar 
Interference,  Radar  signals,  Doppler  effect.  Resolution, 
Matched  fUters,  Sampling,  Integral  transforms.  Equations. 

Conventional  radar  theory  deals  with  point  targets,  and 
thou^  a  distributed  target  must  necessarily  be  composed 
at  a  large  number  of  point  scatterers  there  remain  some 
doubts  as  to  how  applicable  the  existing  theory  is  to 
continuous  target  distributions.   The  study  starts  with  a 
brief  Justiflcation  of  the  target  model  used,  and  then  invokes 
ttie  sampling  theorem  to  show  under  what  conditions  the 
continuous  distribution  can  be  replaced  by  an  equivalent 
set  of  point  targets,  so  that  conventional  theory  can  be 
employed  to  analyse  the  resolution  problem.  In  this 
process  it  becomes  apparent  titat  the  comnoon  definition  of 
resolution,  0»  half-power  wldUi  of  the  receiver  response. 
Is  not  satisfactory  for  hlgb-performanee  radar.   Instead 
of  a  single  (pianttty,  four  'Indices  of  resolution'  are  needed 
for  an  adetpiata  deeortptUn  of  the  resolstlOD  performance 
of  a  radar.  ^ 


AD-604  755  Dlv.   8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Microwave  Associates,  Inc.,  Burlington,  Mass. 

MAGNETICALLY  CONTROLLED  GAS  DUPLEXER. 

Quarterly  progress  rept,  no.  4,  27  Nov  63-27  Feb  64. 

by  C.  S.  Ward.   Aug  64.  46p 

Contract  AF30  602  2960,  continuation  cf  Contraot 

AF30  602  2401,  ProJ.  5573,  Task  557301 

RADC  TDR64  229 

Unolasstfled  report 

See  also  AD-436  346 

Descriptors:  (•Radar  diq>lexer8.  Gas  discharges), 
(•Discharge  tubes.  Radar  duplexers).  Magnetic  fields. 
Pressure,  Cavity  resonators.  Elaotrio  aros,  lOcrowave 
e<pi^;mient.  Electron  tubes. 

Meastirements  of  discharge  arc  loss  In  helium  as  a 
Amotion  of  gas  pressure  and  transverse  magnetic  field  are 
described.   The  discharge  tiOje  was  incorporated  in  a  cavity 
resonator  and  loss  measurements  were  made  Iqr  monitoring 
the  cavity  gain  at  resonance.   Results  indicate  that  for 
p  sub  o<  or  >  1  Torr,  magnetic  fields  in  excess  of  600  gauss 
win  produce  60-70%  reductions  in  discharge  arc  loss.   The 
power  levels  at  which  data  were  obtained  are  extrapolated 
to  show  that  the  results  are  valid  for  balanced  ATR  <iiipi«»»iiig 
at  45  megawatts  peak  -  75  kilowatts  average.   Clean-up 
considerations  based  on  ttie  measured  arc  loss  reductions 
indicate  that  by  use  of  magnetic  fields,  the  usable  life  of 
low  pressure  gas  filled  duplexers  can  be  extended  at  least 
an  order  of  magnitude  beyond  the  present  state-of-the-art. 
Progress  is  construction  of  an  experimental  model  of  a 
magnetic  field  diq>lexer  is  also  described.   (Author) 


AD-604  857 
OTS  Prices: 


Dlv.   8,  6 
HC  $2.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

COHERENT  DETECTION  OF  RADAR  RETURNS  OF 

UNKNOWN  DOPPLER  SHIFT, 

by  Ivan  Selin.   Aug  64,  36p   RM-4227-PR 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:  (•Coherent  radar,  Etopider  effect),  (•Radar 
tracking,  Doppler  effect),  Radlofrequency  filters.  Signal- 
to-noise  ratio.  Search  radar.  Position  finding.  Radar 
receivers.  Radar  pulses,  Desipi,  Mathematical  analysis. 
Phased  arrays.  Detection. 

This  Memorandum  presents  a  solution  to  the  problem  of 
•detection  by  phase-coherent  techniques  of  radar  returns 
of  unknown  Doppler  shift,  a  proUem  that  has  been  ap- 
proached by  various  approximate  methods  for  several 
years.   In  addition,  the  Memorandum  contains  a  discus- 
sion of  these  earlier  approaches  and  the  circumstances 
in  which  they  are  useful.   A  discussion  of  the  filter  de- 
sign, as  well  as'the  mathematical  derivation  of  the  de- 
sired filter  operation,  is  included.   The  filter  is  also 
suitable  tor  sequential  detection,  a  field  that  is  growing 
in  potential  value  with  the  advent  of  phased  array 
radars.   (Author) 


AD-604  888  Dlv.   8,  25 

OTS  Prices:  HC  $4.00/ilF  $0.75 

Texas  Instruments,  Inc.,  Dallas. 

OPTOELECTRONIC  FUNCTIONAL  ELECTRONIC 

BLOCKS. 

Interim  engineering  rept.  no.  4,  1  May-31  Jul  64. 

by  J.  R,  Blard.    27  Aug  64,   Uep  Tn-03-64-56 

Contract  AF33  657  11552 

Unclassified  rqnrt 

See  also  AD-603  409. 
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Descriptors:  (•Semiconductor  devices,  Integrated 
circuits),  (•Integrated  circuits.  Semiconductor  devices). 
Electron  optics.  Coupling  circuits.  Pulse  amplifiers. 
Optical  glass.  Gallium  alloys.  Arsenides,  Spectnun 
analyzers.  Light  transmission.  Modules  (Electronic). 

The  program  has  been  divided  into  two  tasks.   Task  I 
covers  the  design  and  fabrication  of  Optoelectronic 
Functional  Electronic  Blocks.    The  first  Optoelectronic 
PulSe  Amplifiers  (OPA)  were  fabricated  during  this  report 
period.    A  high  percentage  of  the  amplifier  bars  were 
operable,  with  component  values  well  within  the  required 
tolerances.    With  the  exception  of  low- temperature 
cracking  of  the  optical  coiq>llng  glass  the  design  goals  of 
the  OPA  have  been  met.    Task  II  is  concerned  with  the 
development  of  semiconductor  and  measurement  technology 
necessary  to  adequately  implement  the  Optoelectronic 
Functional  Electronic  Blocks  selected  for  study.   The 
technology  and  measurement  Investigations  reported  under 
Task  n  include:   (A)  The  evaluation  of  several  high-index 
glasses  for  use  as  optical  coupling  media;  (B)  the  measure- 
ment of  transient  rise  time  of  lif^t  output  from  GaAs  IR 
sources;  (C)  the  characteristics  of  GaAsP  light  emitters; 
(D)  the  description  and  characterization  of  an  improved 
IB  spectrometer  detection  system;  (E)  the  descriptioh  of  a 
new  plamar  etching  technicjue  for  the  'A'  face  of  111  oriented 
GaAs;  and  (F)  the  characteristics  of  GaAs  guard-ring 
diodes.   (Autiwr) 


AD-604  890  Dlv.    8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 

LIMITATIONS  OF  OXIDE -CATHODE  HIGH  CURRENT 

DENSITY  OPERATION. 

Technical  rept., 

by  H.  A.  Pike.   22  May  64,    26p   LL-TR-356 

Contract  AF19  628  500.  ARPA  Order  85 

ESD  TDR64  332 

Unclassified  report 

Descriptors:  (•Cathodes  (Electron  tubes).  Electrical 
properties).  Electron  tube  parts.  Coatings,  Oxides, 
Dissociation,  Sparks,  Electromagnetic  pulses,  Transients, 
Thermal  properties.  Work  fxuictions.  Resistance 
(Electrical),  Diodes  (Electron  tubes),  Photomultipllers. 

Microsecond  pulsed  current  from  a  good  oxide  cathode  at 
normal  operating  temperatures  is  often  limited  by  sparking 
rather  than  by  saturation  of  cathode  emission.    Measure- 
ments were  made  of  the  current  at  which  sparking  occurs 
for  pulse  lengths  between  0.5  and  500  micro-sec.   Also, 
the  fast  time  response  of  photomultiplier  tubes  sensitive 
in  tl»e  near  infrared  allowed  the  measurement  of  temper- 
ature transients  on  the  cathode  suriace  during  and  after 
the  pulse.   S  was  found  that  the  current  which  caused  a 
fixed  catliode  suriace  temperature  rise  was  dependent 
upon  pulse  length,  as  was  the  sparking  current.   The 
supposition  is  made  that,  for  short  pulses,  sparking  is 
associated  with  the  thermal  dissociation  of  the  cathode 
coating  suriace  due  to  joule  heat  generated  by  the  passage 
of  current  through  ttie  high  resistance  layer  at  the  suriace 
of  the  coating.    Increasing  the  anode  temperature 
decreased  both  tt>e  cathode  work  function  and  coating 
resistance.    Using  this  technique,  current  density  in 
excess  of  200  amp/s  cm  was  dran  without  sparking. 
(Author) 

AD-604  896  Dlv.   8 

OTS  Prices:  HC  13.00/MF  $0.75 

Electrical  Engineering  Research  Lab..  Univ.  of  Texas, 

Austin. 

A  MILLIMETER  WAVELENGTH  FREQUENCY  STANDARD. 

Technical  rept.  no.  8, 

by  H.  D.  Holden.    10  Aug  64,  66p 


Contract  AF33  6S7  8716.  Prol.  4062 


Unclassified  report 


t)escriptors:  (•Millimeter  waves.  Standards),  (•Micro- 
wave frequency.  Standards),  Extremely  hig^  frequency. 
Resonance  absorption.  Temperature  control.  Harmonic 
oscillators,  Varactor  diodes.  Crystal  rectifiers.  Crystal 
oscillators.  Klystrons,  Waveguides,  Frequency  multipliers. 
Nonlinear  systems.  Design,  Radiofrequency  spectroscopy. 

This  report  describes  the  development  of  a  millimeter 
wavelength  frequency  standard.    A  very  stable  one  glgacycle 
signal,  generated  by  a  crystal  controlled  oscillator,  is 
harmonically  multiplied  in  two  stages  resulting  in  a  very 
stable  signal  in  the  50  to  60  glgacycle  frequency  range. 
The  first  section  Includes  an  Introduction  to  radio  spec- 
troscopy, the  field  of  Investigation  In  wlilch  the  frequency 
standard  can  be  most  effectively  used.   In  the  second 
section  theoretical  aspects  of  harmonic  generation  are 
considered.    The  third  and  final  section  is  a  description 
of  the  frequency  standard  and  an  account  of  the  investi- 
gations leading  to  its  completion.    (Auttioi) 


AD-604  900  Div.    8,  16 

OTS  Prices:  HC  $5.00/MF  $1.00 

Bissett- Herman  Corp.,  Santa  Monica,  Calif. 

RF  RADL\TION  HAZAHjD  DETECTION  AND  WARNING 

DEVICES:    PHASES  I  AND  II. 

Final  engineering  rept. 

30  Jun  64,  170p  C34-35 

Contract  Nob8r87467.  ProJ.  SF013  01  07,  Task  2091 

Unclassified  report 

Descriptors:  (•Microwaves.  Radiation  hazards). 
(♦Integrators.  Microwave  frequency).  Detectors.  Radio- 
frequency,  Monitors,  Warning  systems.  Portable.  Electro- 
plating, Radar  equipment.  Omnidirectional  antennas. 
Circuits,  Health  physics. 

Recognition  that  physiological  damage  caused  by  micro- 
wave radiation  is  a  function  of  ttte  time  of  exposure  as  well 
as  the  level  of  power  density  required  the  development  of 
an  RF  radiation  Integrator.    Phase  I  of  the  program  re- 
sulted in  an  Integrating  Microwave  Radiation  Hazard 
Detector  which  accumulates  Incident  electromagnetic 
energy  over  a  30-second  interval  and  reads  out  the  total 
value  on  a  counter.    P>hase  II  of  the  program  resulted  in 
a  ruggedlzed,  portable,  battery-operated  RF  radiation 
integrator  which  accumulates  incideiM  electromagnetic 
energy  over  a  30-second  interval  and  actuates  first,  second 
or  third  level  visible  and  audible  alarms  when  total  energies 
exceed  0.  3,  0.  6,  and  3.  0  joules/sqcm,  respectively.    Both 
instnmients  utilize  E-CELL  integration  techniques.    The 
E-CELL  Is  a  new  electrolytic  component  in  which  transfer 
of  a  platable  material  between  electrodes  is  proportional 
to  the  Incident  energy.    The  program  Included  studies  and         ^ 
procurement  of  antennae  which  were  circularly  polarized 
and  which  approximated  bemispberical  coverage.    (Author) 


AD-604  947  Div.   »,  15 

OTS  Prices:  HC  $1.00/MP  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

A  SYSTEMATIC  APPROACH  TO  A  CLASS  OF  PROBLEMS 

IN  THE  THEORY  OF  NOISE  AND  OTHER  RANDOM 

PHENOMENA, 

by  D.  A.  DarUng  and  A.  J.  F.  Siegext. 

10  Sep  55,  2^   P-738 

Unclassified  report 

Prepared  in  coc^wratlon  with  Michigan  Univ.,  Ann  Artmr 
and  Northwestern  Univ..  Evanston,  UL 


Descriptors;  (•Noise  (Radio),  Numerical  analysis), 
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(•Communication  theory.  Noise  (Ratto)),  Statistical 
processes.  Probability,  Distribution  theory.  Functional 
analysis,  Differential  equations.  Integral  equations. 

The  problem  of  finding  the  probability  distribution  of  a 
Ainctional.  consisting  of  a  (multi-dimensional)  Markoff 
process  and  a  given  function,  appears  in  many  forms  in 
a»e  theory  of  noise  and  other  random  phenomena.   It  is  shown 
that  a  certain  function  from  widch  tfads  probability  distri- 
bution can  be  obtained  is  the  unl(;pie  solution  of  two  Integral 
ecpiations.   A  perturiiation  formaUsm  which  relates  the 
solutions  of  the  Integral  equations  belonging  to  two  different 
functions  is  developed.   If  the  transition  probability  density 
is  the  principal  solution  of  two  partiid  differential  equations 
of  the  Fcdcker-Planck-Kolmogoroff  type,  the  principal 
solution  of  two  similar  differential  aquations  is  the  solution 
of  Oie  integral  equations.   As  an  example  the  probability 
distribution  of  the  sample  probability  density  for  a  sta- 
tionary Markoff  process  is  calculjite|cl   (Author) 


AD-604  988  Div.   8.  26 

OTS  Prices:  HC  $2.00/MF  $0.50 


Linde  Div.,  Union  Carbide  Corp^  CUveland,  Ohio. 

PRODUCTION  ENGINEERING  MEASURE  FOR  THE 

IMPROVED  RELIABILITY  OF  SOLID  TANTALUM 

CAPACITORS. 

Quarterly  progress  rept.  no.  4,1  ^p^30  Jun  64, 

by  J.  E.  Riley.    30  Jun  64,    38p 

Contract  DA36  039AMC03624E 


See  also  AD-601  302. 


Unclassified  report 


Descriptors:  (•Tantalum  capacitort,  Manufacturing 
methods),  ReliabUity  (Electronics),  Electrolytes, 
Tantalum,  Powder  metals.  Impregnation,  Encfq>sulation. 
Life  expectancy.  Performance  (Engineering),  Electrical 
properties.  Lasers.  Welding.  Production. 


A  sununary  is  presented  herein  of  aU  e^qierlmental 
results  and  activities  to  date.   Chronological  plots  are 
presented,  showing  that  much  progress  has  been  made  in 
Improving  capacitor  yields,  dc  leakage  current,  and 
failure  rates.    Tabulated  data  are  presented,  giving 
pertinent  results  for  every  experiment  performed  thus 
far  under  the  engineering  studies.   Other  plots  are 
Included  wlilch  depict  phenomena  associated  with  tbe 
formation  and  reformation  processes.   (Autiwi:) 


AD-604  995  Dlv.   8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Microwave  Electronics  Corp.,  Palo  Alto,  Calif. 

DEVELOPMENT  OF  PPM-FOCUSED  LOW-NOISE 

TRAVELING-WAVE  TUBES  FOR  Ku-,  K-,  AND  Ka-BAND. 

Interim  development  rept.  no.  1,  1  Jul-30  Sep  63. 

Oct  63,    26p 

Contract  NOb8r89323,  ProJ.  SR0080304,  Task  9293 

Unclassified  r^wrt 

Descriptors:    (•Traveling  wave  tubes,  K  l>and). 
Electron  guns.  Helixes,  Magnets,  Focusing,  Noise  (Radio), 
Design,  Inq>edance  matching.  Performance  (Engineering), 
Magnetic  fields.  Gain. 

Work  during  the  reporting  period  Included  the  following 
tasks.   The  initial  gvui  design  was  completed.   Jigs,  fixtures, 
and  special  straightening  techniques  were  made  for  catlxxle- 
gun  alignment.   The  RF  performance  of  the  tubes  was 
studied,  and  a  gold-plated  helix  design  was  chosen.   The 
helix  characteristic  impedance  variation  for  RF  matching 
was  studied,  and  the  resultant  impedance  transformer 
design  produced  VSWR  <  2  from  10.5  to  16.5  Gc  for  four 
matched  helices.   The  RF  tests  of  existing  MEC  Ku-  and  Ka- 
band  tubes  provided  reference  data  for  tube  design.    (Modi- 
fication of  current  MEC  tubes  will  be  possible.)  Preliminary 
design  of  the  PPM-focusing  array  was  con4)leted.   (Author) 
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AD-404  430  DIt.   » 

OTS  Prices:  HC  $3.00/MF  $0.75 

General  Applied  Science  Labs.,  Inc.,  Westbury,  N.  T. 
LINEARIZED  APPROXIMATIONS  TO  THE  BOUNDARY 
LAYER  EQUATIONS, 

by  Joseph  A.  Scbetz  and  Joseph  Jannone.   Jun  64, 
74{>   aASL-TR-448 

Undasslfled  report 

Prepared  for  AF08R. 

Descriptors:  (^Boundary  layer.  Equations),  (*Fluid 
flow.  Theory),  Viscosity,  Differential  equations. 
Nonlinear  differential  equations.  Transformations 
(Mathematics),  Functions,  Inte^^  equations,  Velocl^, 
Pressure. 

The  general  subject  of  linearized  approximations  to  the 
boundary  layer  equations  as  a  source  of  approximate 
solutions  for  viscous  flow  problems  is  considered  from  a 
unified  viewpoint.   The  various  methods  based  upon  this 
concept  which  have  been  proposed  in  the  literature  are 
reviewed  and  applied  to  two  specific  non-similar  flow 
problems  In  order  to  affect  a  comparison  of  quantitatlTe 
results.   Within  this  framewoilc  some  new  work  is  pre- 
sented.  Linearization  in  the  von  Mises  plane  is  con- 
sidered in  some  detail,  and  typical  results  are  compared 
wlfh'those  obtained  by  the  conventional  physical  plane 
linearization  techniques.   In  this  regard,  the  use  of  the 
total  pressure  rather  than  the  vidocity  as  the  dependent 
variable  Is  shown  to  have  important  advantages,  both  con- 
ceptual and  quantitative,  even  for  constant  pressure  flow 
problems  when  subjected  to  a  linearized  treatment. 
Finally,  qieclflc  recommendations  are  made  as  to  the 
approach  best  applied  to  a  specific  type  of  physical 
problem.   (AutlK>r) 


AD-604  SIO  DlT.   9,  22 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

NUMERICAL  SOLUTIONS  OF  SPHERICAL  BLAST 

WAVES, 

by  H.  L.  Brode.  18  Jul  55,  35p   P-571-AEC  (supp.) 

Unclassified  report 

Descriptors:  (*Shock  waves.  Numerical  analysis), 
(^Graphics,  Shock  waves).  Explosion  effects.  Mechanical 
waves.  Propagation. 

Numerical  solutions  of  spherical  blast  waves  are 
illustrated  by  means  of  graphs. 


AD-604  548  Dlv.   9 

OTS  Prices:  HC  H.OO/MF  $0.50 

Naval  Research  Lab.,  Washington.  D.  C. 

STUDY  OF  WAVES  IN  A  SMALL  TANK. 

Interim  rept., 

by  W.  L.  Roberts.   29  Jul  64,   13p 

NRL6097 

Unclassified  report 

Desortptors:  (*Water  waves.  Tanks  (Containers)). 
Hydrodynamics,  Photographic  analysis. 

With  the  use  of  relatively  simple  apparatus,  precise 
measurements  were  made  of  wavelength  and  attenuation 
versus  frequency  of  surface  waves  in  the  transition 


legfon  between  gravity  waves  and  capillary  waves.   Wave 
velocities  were  determined  by  measuring  the  wavelengths 
in  photographs  of  the  water  surface.   The  effects  of 
contamination  of  velocity  and  attenuation  were  determined. 
Tbs  effect  of  a  current  flowing  perpendicular  to  a  capillary 
wave  system  was  studied  photographically.   Below  a 
surface  velocity  of  6  centimeters  per  second,  the  cross 
current  has  little  effect  on  wave  structure.   In  the  velocity 
range  from  6  to  10  centimeters  per  second  severe  dlstor- 
tioo  of  wave  shape,  and  even  destructicm  of  the  entire 
wave  train,  may  result.   The  attenuation  with  distance  of 
wave  amplitudes  was  measured  for  wavelengths  from 
0.75  to  4  centimeters.  The  measured  values  of  attenuation 
in  this  wavelength  range,  obtained  with  distilled  water  and 
a  clean  surface,  are  only  6  percent  more  than  the  theoret- 
ical values.   Tap  water  gave  values  as  much  as  a  factor  of 
flve  larger  than  the  theoreUcal  values.   (Author) 


AD-604  562  Dlv.   9 

OTS  Prices:  HC  |2.00/MFf0.50 

RAND  Coip.,  Santa  Monica,  Calif. 

THE  BLAST  FROM  A  SPHERE  OF  HKH  PRESSURE  GAS, 

t7  H.  L.  Brode.    27  Jan  55.  30p   P-582 

Unclassified  report 

Presented  at  the  American  Physical  Society  Meeting 
27-29  Jan  55. 

Descriptors:  (*Gas  flow.  High-pressure  research),  (*Hlgh- 
pressure  research.  Gas  flow).  Shock  waves,  Mathematical 
models.  Differential  equations.  Fluid  dynamic  properties, 
Mafltematlcal  analysis. 

The  gas  dynamics  resulting  from  the  release  of  an 
isothermal  sphere  of  gas  Initially  at  rest  and  at  a  high 
pressure  are  described  by  ttie  numerical  solution  of  the 
differential  equations  which  represent  an  ideal  gas  In  radial 
motion.   The  resulting  outward  shock  and  the  Inward  rare- 
factions and  shocks  are  described  in  some  detail  and  are 
oon4>sred  with  the  gas  dynamics  of  the  point-source 
solution.   The  existence  of  ttie  Inward  moving  shocks  is 
observed  In  the  present  calculations  to  occur  repeatedly, 
subjecting  the  origin  to  several  compressive  waves  which 
are  reflected  there  and  which  move  out  to  overtake  the 
main  shock.  (Author) 


AD-604  635  Div..  9 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

A  SIMILARITY  SOLUTION  FOR  A  SPHERICAL  SHOCK 

WAVE, 

by  Richard  Latter.   3  Feb  55,  40p  P-633 

Unclassified  report 

Descriptors:  (*Shock  waves.  Viscosity),  Gas  flow. 
Spheres,  Boundary  layer.  Numerical  analysis,  Differential 
equations. 

The  point-source,  spherical  shock  wave  moving  into  a 
constant  density.  Gamma-law  gas  is  considered  in  the 
limit  of  Infinite  shock  strength  from  the  point  of  view  of  the 
Richtmyer-von  Neumann  viscosity  technique.   A  similsrlty 
solution  of  this  problem  is  shown  to  exist  and  Is  obtained 
for  various  boundary  conditions  with  Gamma  >  1.4.  The 
solutions  are  obtained  analytically  in  that  part  of  the  flow 
field  not  involving  viscosity,  and  numerically  in  the  other 
parts  of  the  flow  field.   It  is  found  that  whereas  all  dis- 
continuities of  tlie  physical  parameters  are  removed  by 
the  viscosity  there  remain  discontinuities  in  the  slopes 
of  these  parameters  at  the  shock-front.   It  is  indicated, 
moreover,  that  the  complete  flow  field  depends  upon  the 
form  and  magnitude  of  the  visooslty.   (Author) 
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AD-t04  650  Div.   9,  1 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

AN  ABROBLASTIC  PARAMETER  FOB  ESTIMATION  OF 

THE  EFFECTS  OF  FLEXIBILITY  ON  THE  LATERAL 

STABIUTY  AND  CONTROL  OF  AIRORAFT, 

by  W.  P.  Rodden.   14  Apr  55,  13p  P«-e54 

UnolaBsifled  report 

Descriptors:  (*Aeroelasticity,  RolD,  (* Aerodynamic 
control  surfaces,  Aeroelastlcity).  StabUization.  AUerons, 
Deformation,  Series,  Deflection,  B(0iatlons,  Aerodynamic 
loading.  Wings,  Flight  control  systems. 

The  ioqiortance  of  the  estimation  of  ittexibllity  effecto  on 
the  maneuvering  performance  of  an  aircraft  Is  known  from 
the  tosses  in  lateral  control  and  stabUlty  at  high  speeds. 
An  aeroelastlc  parameter  is  introduced  in  a  quasisteady 
analysis  which  separates  the  effecta  of  Maoh  number  from 
those  of  altitude  on  the  lateral  motion  of  a  flexible  wing. 
Ita  use  is  demonstrated  t^  an  application  to  a  wing  with  one 
degree  of  freedom  in  roll  and  it  is  shown  that  the  con- 
ventional stability  derivatives  can  be  modified  to  include 
the  steady-state  effecta  of  flexibility.   The  determination  of 
aileron  reversal  speed  and  applicattons  for  preliminary 
dasl^  are  discussed.  (Author) 


AD-604  655  Div.   9,  30 

OTS  Prices:  HC  fS.OO/MF  $0.75 

Aniold  Engineering  Development  Ce44er,  Araold  Air 

Force  Station,  Tenn. 

TRANSONIC  BLOCKAGE  INVESTIGATION  OF  A 

PROPOSED  DYNAMIC  WIND  TUNNEJU  MOUNT  (MODEL 

FLY  PROGRAM,  USAF), 

by  R.  L  Lowndes.   Aug  64.  60p 

Cootraot  AF40  600  1000 

ABDC  TDR64  ITS 

Uoclassiftod  report 

Descriptors:  ('Transonic  charactenkrtics.  Model  testa). 
Transonic  wind  tunnels.  Wind  tunnel  models,  Supporta, 
Inhibition.  Gas  flow.  Aerodynamic  oharactertstics. 
Pressure.  Distribution,  Statics. 

An  aenxtynamic  blockage  InvestigatlM  was  conducted  on 
a  l/16-8cale  model  of  a  dynamic  wind  tunnel  mount  pro- 
posed for  the  Propulsion  Wind  Tunnel.  Transonic  (16T). 
The  investigation  was  performed  from  Mach  0.60  to  1.50. 
The  resulta  are  presented  in  terms  of  tost  section  wall 
suction  required  to  establish  Mach  number  and  static 
pressure  distributions  in  the  vicinity  of  tike  »«~%1.    A 
maximum  effective  model  blockage  of  approxiinately 
4  iMroent  occurred  at  Mach  1.00  to  1.10.   Wall  suction 
raquirementa  were  apparently  within  the  maximum  suction 
capabilities  available  for  the  Tunnel  16T.   No  severe 
pressure  dtaturfoances  were  measursfi  In  the  proposed 
model  location.   (Auttioi) 


AO-604  749  Div.   9,  15 

OTS  Prices:  HC  $3.00/MF  $1.00 


Space  Sciences  Lab.,  General  Bleotii^  Co., 

Philadslphla.  Pa. 

A  mSCRBTB  OROINATB  TBCHNIQUB  FOR  THE 

LINBARIZBD  BOLTZMANN  EQUATION  WITH  APPUCA- 

TION  TO  COUETTE  FLOW, 

by  B.  B.  Hamel  and  M.  Wachman.   An  1 64.  80p 

R64SD53 

Contract  AF49  638  1283 

Unclassified  report 

Deaoriptors;  (^Numerical  methods  and  procedures, 
Qouatto  flow),  (*Couetto  flow.  Numeiioal  analysta). 


(*aq)eraerodynsmlos.  Numerical  methods  and  procedures). 
Integral  equations.  Differential  equations,  Boundaiy  value 
problems.  Spheres,  Molecules,  Statistical  functions, 
Integrals,  Integration. 

A  numerical  method  for  the  solution  of  Oie  linearized 
Boltzmann  equation  of  hard  sphere  molecules  is  developed 
here,  in  which  af^roxlmations  are  made  only  in  sense  of 
numerical  truncations.   The  distribution  function  is  con- 
sidered at  n  discrete  pointa  in  velocity  space,  and  a  closed 
synunetrlc  set  of  differential  equations  Is  developed  which 
describe  tee  evolution  of  the  distributton  function  at  each  of 
these  discrete  pointa.   The  key  point  of  the  method  is  the 
approximatton,  by  a  finite  sum,  of  the  collisfon  integral, 
utiliaing  Gauss  quadrature  (Integration)  formulas.    The 
method  is  applied  to  the  problem  of  linearized  Couette  flow 
of  hard  sphere  molecules.   Numerical  resulta  are  obtained 
for  the  momenta  and  for  the  perturbation  dUtrlbutlon 
ftinotkm  at  the  discrete  pointa.   (Au&or) 


AD-604  783  ^Dlv.   9 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  LAMINAR  BOUNDARY  LAYER  ON  A  CONE 

IN  A  SUPERSONIC  AIR  STREAM  AT  ZERO  ANGLE 

OF  ATTACK, 

by  W.  Hantascbe  and  H.  Wendt.    13  Nov  47,  8p  T-6 

TT   64-71277 

Unclassified  rqx>rt 

Trans,  of  mono,  die  Lamlnare  Grenzschiclit  bel  elnem 
mit  Uberschallgeschwlndigkelt  Angestromtom  Nlchtan- 
gestellten  Krelskegel,  njp.,  n.d. 

Descriptors:  (*Lamlnar  boundary  layer.  Conical 
bodies),  (*Conloal  bodies.  Laminar  boundary  layer), 
(♦Supersonic  flow.  Conical  bodies).  Differential  equa- 
tions. Integration,  Angle  of  attack.  Flat  plate  models. 
Heat  transfer  coefficlenta.  Shock  waves.  Friction, 
Pressure. 

Thta  report  demonstrates  that  the  Integratton  of  the 
ecpiations  tor  the  laminar  boundary  layer  on  a  cone  in  a 
supersonic  air  stream  can  be  reduced  to  the  equations 
tor  the  flat  plate.   The  simple  result  is  obtained,  that 
on  the  cone  the  boundary  layer  is  different  by  l/square 
root  of  3  as  compared  to  the  plate.   The  mean  friction 
ooefflcient  and  the  heat  transfer  coefficient  are  greater 
by  the  factor  2/3  times  the  square  root  of  3.   (Author) 


AD-604  789  Div.   9 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

OPTIMUM  SHAPES  FOR  AXIALLY  SYMMETRKAL 

SUPERSONIC  THRUST  NOZZLES, 

by  G.  Guderiey  and  E.  Hantsoh.  4  Sep  47,  4te  T-1 

TT  64  71283 

Unolasslfled  report 

Trans,  of  unidentified  German  language  mono.,  n.p., 
n.d.  Prepared  in  cooperation  with  Doi^as  Aircraft  Co., 
Inc.,  Santa  Monica,  Calif. 

Descr^itors:  (*S)q)eraonic  nozzles.  Geometric  torms), 
Deelgn,  Axially  symmetric  flow.  Supersonic  flow. 
Thrust,  Partial  differential  equations.  Mathematical 
analysis. 

A  determination  was  made  of  shapes  of  nozzles  wlilch,  af 
a  glven'mass  rate  of  flow,  given  lengtli,  and  given  exit 
cross  section,  produce  maximum  thrust.   The  Tn<n<miim 
sector  ta  predetermined  rather  accurately  by  the  mass 
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rate  of  flow;  thus,  tbe  most  Impoitsnt  geometrical  fea- 
tures of  tbe  nozzle  are  contained  In  this  formulation. 
For  the  solution  two  separate  examinations  were  car- 
ried out.    First,  the  shape  of  the  nozzle  near  the  mini- 
mum sector  was  determined.   Second,  the  supersonic 
section  of  the  nozzle  was  determined. 


AO-604  821  DiT.   9  '' 

OTS  Prices:  HC  $3.00/MF  $0.50 

Princeton  UnlT..  N.  J. 

BOUNDARY  LAYER  FLOW  WITH  SUSPENDED 

PARTICLES, 

by  H.  H.  Chtu.    Aug  62.  38p   AER-620 

Contract  AF49  638  465,  ProJ.  9781 

AFOSR  4540;  N63  11957 

Unclassified  report 

Descriptors:  (*Lamlnar  boundary  layer.  Laminar  flow), 
(*Gas  flow.  Particles),  (♦Particles,  Fluid  dynamic  prop- 
erties). Colloids,  Aerodynamics,  Heat  transfer.  Velocity, 
Aenxfynamlc  configurations.  Mathematical  analysis. 
Equations. 

The  laminar  boundary  layer  flow  with  particles  injected 
iqmtream  of  the  leading  edge  of  a  plate  was  investigated. 
TTie  boundary  layer  equations  for  the  gas,  and  the  equations 
governing  the  rate  of  momentum  and  heat  transfer  between 
the  gas  and  the  particles  were  solved  simultaneously.    A 
series  solution  was  constructed  in  terms  of  a  system  of 
universal  functions  from  which  the  solution  for  the  arbitrary 
velocity  and  temperature  ratio  of  the  gas  and  the  particles 
at  tiie  leading  e<^  may  be  calculated.   A  closed  form 
solution  was  obtained  for  the  particle  motion.   It  was  found, 
wlttdn  the  validity  of  the  approximation,  that  the  wall  shear 
force  may  be  larger  or  smaller  than  that  of  the  flow  of  clean 
ga9,  depending  on  the  relative  magnitude  of  the  velocity  of 
the  particles  and  the  gas  at  the  leading  edge;  and  that  the 
wall  heat  transfer  depends  primarily  on  the  relative  magni-'' 
tude  of  the  temperature  of  the  particles  and  the  gas  at  , 
the  leading  edge,  and  upon  the  wall  temperature.   (Author) 
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EXPERIMENTAL  INVESTIGATION  OF  BOUNDARY 

LAYER  TRANSITION  ON  A  FLAT  PLATE  WITH  A  POINT 

HEAT  SOURCE  AT  THE  LEADING  EDGE, 

by  W.  J.  McCroskey.    Aug  62,  40p   AER-623 
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Unclassified  report 

Descriptors:  (*Boundary  layer  transition.  Flat  plate 
models),  (♦Flat  plate  models,  Boundary  layer  transition). 
Heat,  Aerodynamic  heating.  Boundary  layer.  Laminar 
flow.  Turbulence.  Reynolds  number.  Thermodynamics. 

Tbe  addition  of  heat  to  the  boundary  layer  of  an 
insulated  flat  plate  by  means  of  a  point  heat  source  at  the 
leading  edge  has  been  found  to  delay  tbe  transition  of 
laminar  flow  to  turbulence.   This  paper  describes  an 
e]q>erimental  Investigation  of  tbe  variation  of  transition 
Reynolds  number  on  a  roughened  flat  plate  model  with  a 
heat  source  of  strength,  Q,  spanning  the  leading  edge. 
Tbe  present  piroUem  Is  compared  with  the  problem  of  an 
aerodynamlcally  heated  boundary  layer  on  an  insulated  • 
flat  plate.   Transition  Reynolds  number  was  found  to 
increase  with  increasing  S  over  a  range  equivalent  to  a 
Mach  number  variation  of  0  <  M  sub  infinity  <  0.6. 
(Author) 
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HYPERSONIC  FLOW  VISUALIZATION  USING  THE  GLOW 

DISCHARGE  TECHNIQUE. 

Master's  thesis, 

by  John  M.  Fabian.   Jun  64,    162p 

AFIT  GAM/ME/64  6 

Unclassified  report 

Descriptors:   (♦Flow  visualization.  Hypersonic  flow), 
(♦Hypersonic  flow.  Flow  visualization).  Glow  discharges. 
Electrodes,  Axlally  symmetric  flow.  Refractive  index. 
Absorption,  Hypersonic  wind  tunnels.  Tests,  Electric 
discharges. 

The  use  of  an  electrical  discharge  to  obtain  visualization 
in  hypersonic  flow  is  considered.    The  experimental  effort 
was  conducted  in  the  ARL  hypersonlcs  facility  using  the 
three-inch  and  four-inch  hypersonic  wind  tunnels.    The 
electrical  discharge  is  identified  as  a  classical  glow  dis- 
charge, and  its  characteristics  are  discussed.   The  quality 
of  visualization  is  found  to  depend  upon  electrode  position 
relative  to  tbe  stream,  and  model  position  relative  to  the 
transverse  plane  containing  the  electrodes.   The  effect  of 
electrode  polarity  is  investigated  and  found  to  be  critical. 
The  validity  of  the  results  determined  by  using  schlleren 
results  and  Van  Dyke's  numerical  solution  for  axlally  sym- 
metric shock  wave  shapes.    The  effectiveness  of  the  tech- 
nique is  determined  by  comparison  of  the  results  with  those 
obtained  using  schlleren.    Tests  were  conducted  to  determine 
the  effect  of  the  discharge  on  model  temperature  and  pres- 
sure, as  well  as  on  the  flow  pattern  as  portrayed  by  schlleren 
photography.   (Autboi) 
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CONVECTTVE  HEAT  TRANSFER  IN  THE  ENTRANCE 

REGION  BETWEEN  PARALLEL  PLATES. 

Master's  thesis, 

by  William  M.  Pearoe,  Jr.   Jun  64,  11^ 
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Unclassified  report 

Descriptors:  (♦Heat  transfer.  Flat  plate  models), 
(♦Flat  plate  models,  Heat  transfer).  Laminar  flow. 
Partial  differential  equations.  Numerical  analysis. 
Transformations  (MathemaUcs),  Thermodynamics, 
Velocity,  Pressure,  Distribution,  Space  nuclear 
propulsion.  Nozzles. 

The  hydrodynamlc  and  convective  beat  transfer  charac- 
teristics of  laminar  flow  in  the  entrance  region  between 
infinite  flat  plates  are  investigated.    The  equaUon  govem- 
iiig  the  motion  of  the  fluid,  the  Navler-Stokes  equation,  la 
written  in  terms  of  the  stream  function,  using  the  von 
Mlses  transformaUon,  and  solved  numerically  on  a  digital 
computer.   The  velocity  and  pressure  gradient  distribu- 
tions obtained  compare  favorably  with  existing  results. 
The  energy  equation  is  solved  in  a  similar  manner  for 
tour  different  physical  condlUons:  both  walls  at  a  uni- 
form temperature,  one  wall  at  a  uniform  temperature 
and  the  other  thermally  Insulated,  both  walls  with  a 
uniform  heat  flux,  and  one  wall  with  a  uniform  beat 
flux  and  the  other  thermally  insulated.   Tbe  temper- 
ature profiles  and  Nusselt  numbers  are  determined  for 
each  case,  and  tbe  results  presented  in  graphic  and 
tabular  form.   (Author) 
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ON  A  FULLY  CAVITATING  TWO-DIMENSIONAL  FLAT 

PLATE  HYDROFOIL  WITH  NON-ZEFJO  CAVITATION 

NUMBER  NEAR  A  FREE  SURFACE, 

by  B.  Ylm.    Jun  64,    60p   Hydro-TR-4a3-4 
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lllnclasslfled  report 

Descriptors:   (•Hydrofoils.  CavlUtlon),  (•Hydrodynamics. 
Hydrofoils),  Lift,  Experimental  data.  Iterative  methods. 
Transformations  (Mathematics),  Flu^d  dynamic  pnqierties, 
Difierentlal  geometry. 
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NEWTONIAN  FLOW  OVER  A  STATIONARY  BODY  IN 

UNSTEADY  FLOW, 


by  J.  W.  MUes.    3  Aug  64.   22p   TDR- 
Contract  AF04  695  269 
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969(4230-30)-6 


Unclassifled  report 


Prepared  in  cooperation  with  Institute  of  Advanced 
Studies,  Australian  National  Univ.,  Canberra  (Australia). 

Deaorlptorat  (*Hypersonlc  flow,  Flald  meobanics), 
(*Fluld  mechanics,  Numerical  analysis),  Equations, 
Motion,  Integration,  Differential  equations.  Boundary 
layer.  Two-dimensional  flow,  Axlally  symmetric  flow. 
Stock  waves. 
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Tbe  equatlona  gOTeraing  elQier  two-diaienslonal  or 
axiaynunetric,  unsteady  hypersonic  flow  over  a  stationary 
body  are  d^reloped  on  the  hypothesis  of  a  thin  shock  layer> 
These  approximate  equatlcna  are  Integrated  to  obtain  a 
formal  generallzatton  of  the  Newton-Bosemann  formula  for 
the  pressure  on  tbe  body.   It  Is  found  that,  ]ust  as  in  steady 
fk>w,  tangential  velocity,  Integrated  mass  flux,  and  entropy 
are  conserved  by  fluid  particles  within  tbe  shock  layer; 
however,  retarded-time  effects  rendecr  apecilUi  applications 
more  oompUcated.   (Author) 
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Unclassified  report 


Descriptors:  (*CyUndrioal  bodies,  JNerodynamlc 
characteristics).  Stability,  Hypersook;  flow.  Angle  of 
attack.  Rotation,  Pitch  (Motion),  Damping.  Equations, 
Mathematical  analysis. 

This  paper  deals  with  a  single-degre«'K>f-freedom  motion 
of  a  rigid  rig^t  circular  cylinder,  namely,  rotation  about  any 
axis  normal  to  the  longitudinal  axis.  The  two  selected  space 
orientations  are  such  that  in  the  first  case  Qie  translatlonal 
velocity  vector  and  the  longitudinal  axis  form  the  plane  of 
rotation  (end-over-endmotion),  and  in  the  sec<md  case  the 
longltadinal  axis  lies  in  ttxe  plane  of  nAation  which  Is  always 
perpendicular  to  the  translatlonal  velocity  vector.   The 
aerodynamic  static  and  damping  stabiUty  of  the  cylinder  are 
first  derived  for  later  use  in  the  equations  of  motion  for 
each  of  tbe  above-mentioned  cases.   Rotation  of  tbe  first 
type  (which  may  be  coined  in-plane  rqtetion)  is  non-linear 
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in  nature  and  depends  upon  tbe  aerodynamic  damping 
cbaracterlstios  as  well  as  tbe  initial  spin  rate,  while 
rotation  of  the  second  type  (coined  normal  rotation)  is 
linear  and  logarithmically  damped.   (Author) 
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MAGNETOHYDRODYNAMIC  EFFECTS  ON  BOW  SHOCK, 
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Unclassified  report 

Descriptors:   (♦Atmosphere  entry,  Shook  waves), 
(♦Magnetohydrodynamics,  Atmosphere  entry),  Gas 
ionization.  Electrons,  Temperature,  Magnetic  fields. 
Electric  fields.  Thermodynamics,  Gas  flow. 
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THE  OPTIMUM  DBTRIBUTION  OF  LIFT  IN  CERTAIN 
PRISMATIC  REGIONS  AT  SUPERSONIC  SPEEP, 
by  W.  W.  Wilbnarth.   5  Mar  56.   lOp   P-813 

Unclassified  report 

Descriptors:    (♦Supersonic  flight.  Lift),  (♦Wings,  Lift), 
Flat  plate  models.  Prismatic  bodies,  Swept -back  wings. 
Aerodynamic  characteristics. 
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THE  STEADY,  AXIALLY  SYMMETRIC  FLOW  OF  A 

VISCOUS  FLUID  IN  A  DEEP  ROTATING  CYLINDER 

WHICH  IS  HEATED  FROM  BELOW, 

by  G.  N.  Lance  and  E.  C.  DeLand.   20  Nov  56, 

32p   P-8S2 

Unclassified  r^x>rt 

Descriptors:  (*Flxild  flow,  Cylindrical  bodies), 
(♦Rotatfon,  Heat  transfei^,  Axlally  symmetric  flow. 
Heating,  Thermal  conductivity,  Molecxilar  prc^rtles. 
Viscosity,  Reynolds  number.  Numerical  analysis. 
Equations. 

The  principal  assumptions  considered  Include  transfer 
of  heat  by  molecular  conduction  only  (and  not  by  con- 
vectioo),  no  ev^;x> ration  from  (be  surface  of  tbe  fluid, 
elimination  of  the  non-linear  terms  from  the  equations  and 
certain  analytic  approximations. 
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NEWTONLVN  FLOW  THEORY  FOR  SLENDER  BODIES, 

by  J.  D.  Cole.    13  Feb  56,  rev.  25  Sep  56, 
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Unclassified  report 

Descriptors:  (♦Hypersonic  flow.  Slender  bodies), 
(•Slender  bodies.  Hypersonic  flow).  Gas  flow.  Aero- 
dynamic configurations.  Numerical  analjrsls.  Hyper- 
sonic fll^t,  Alrirames,  Design. 

As  an  aid  to  the  aerodynamlclst  In  the  design  of  air- 
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frames  for  hypersonic  speeds  (speeds  faster  than  about 
March  5),  Newtonian  flow  theory  Is  examined  from  the  point 
of  view  of  gas  dynamics  and  hypersonic  small-disturbance 
theory.   A  general  solution  of  the  first  approximation  for 
the  flow  past  slender  bodies  (bodies  which  cause  only  a 
■mall  disturbance  to  the  stream)  at  zero  angle  of  attack  is 
glTen.   An  important  condition  which  limits  the  application 
<rf  the  theory  is  noted;  namely,  that  the  pressure  coef- 
ficient on  the  surface  not  fall  to  zero.    The  theory  is  then 
applied  to  cones  and  to  IxxHes  wtiose  shape  is  r  =  x  to 
the  nth  power. 
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RAND  Corp..  Santa  Monica.  Calif. 
HYPERSONIC,  NON-VISCOUS  FLOW  AROUND  A 
CraCULAR  DISK  NORMAL  TO  THE  STREAM, 
by  H.  Serbin.   3  May  56,   28p   P-930 

Unclassified  report 

I^egibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  will  be  made  from  the  best  available  copy. 

Descriptors :'(*Hypersonic  flow.  Disks),  Shock 
(Mechanics),  Shock  waves.  Specific  heat.  Aerodynamic 
heating,  Euatlons. 

The  report  deals  with  the  flow  field  around  a  blunt  body 
of  revolution  immersed  in  a  hypersonic,  invlscid  stream. 
The  body  considered  is'  a  disk  mounted  normal  to  the  free 
stream.    The  principal  assumption  is  that  the  ratio  of 
specific  heats  In  the  flow  behind  the  shock  is  near  unity. 
The  analysis  is  limited  to  first  order  terms  in  gamma-1. 
This  is  sufficient  to  derive  the  shock  shape  but  not  suffi- 
cient to  locate  the  shoulder  relative  to  the  shock.    K  is 
Intended  to  extend  the  theory  to  Include  second-order 
terms,  thereby  closing  the  gap  in  the  theory.    (Author) 
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A  SIMPLE  RELATION  BETWEEN  THE  SHOCK  AND 
EXPANSION  PRESSURE  COEFFICIENTS  FOR  TWO- 
DIMENSIONAL  HYPERSONIC  FLOW, 
hgr  J.  L.  Raymond  and  E.  P.  Williams.   15  Jan  57.   to 
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0  Unclassified  report 

Descriptors:  (^Hypersonic  flow.  Two-dimensional  flow). 
Hypersonic  characteristics.  Mathematical  analysis.  Shoo 
(Mechanics),  Fluid  dynamic  properties.  Pressure. 
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Unclassified  report 

Prepared  in  cooperation  with  Los  Alamos  Scientific 
Lab..  N.  Mex. 

Descriptors:  (*Hydrodynamics,  Stability),  Partial 
differential  equations.  Nonlinear  differential  equations. 
Theory. 

The  purpose  of  the  paper  is  to  initiate  a  rigorous 
theory  of  hydrodynamtcal  stability.    Results  were 
established  corresponding  to  the  classical  Potncare- 
Lyapunov  theory  for  systenos  of  nonlinear  ordinary  dif- 
ferential equations,  for  classes  of  nonlinear  partial  dif- 
ferential equations  occurring  in  hydrodynamics.    (Author) 
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THE  IQNITICW  AND  COMBUSTICW  PROPERTIES  OF 

ACTIVATED  CARBON  CONTAINING  ADSORBED 

HYDROCARBONS. 

Interim  rept., 

by  F.  J.  Woods  and  J.  E.  Jotmaon.  aa  Jul  64,  32p 

NRL6090  If 

I  lUnolaMlfled  report 

Descriptors:  (*SubmariDe8,  Fire  scfety),  (*Carbon. 
FlammahUlty),  (^Hydrocarbons,  C(»nbustlon),  Air, 
PurUlcatloa.  Ventilation.  Filters  (Fluid),  Impurities. 
Vapors.  Adsorption.  Oxidation.  Ignition.  Carbon  dioxide, 
Carboo  oompounds,  Monoxides.       1 1 

Activated  carbon  contained  In  laxge  fllter  beds  is  used 
In  nuclear  submarines  for  removal  of  odors  and  trace 
oootamlnanta.  Because  orgtatic  vapors  are  concentrated 
In  this  way  In  the  carbon,  a  study  wa«  made  to  get  Informa- 
tion for  assessing  the  fire  hazards  Involved  in  maintaining 
the  carbon  filter  tn  the  ve^ilatlan  system  of  the  submarines, 
la  this  study,  spontaneous  ignition  of  submarine-exposed 
carbons  occurred  at  temperatures  as  low  as  490F  in  air 
at  one  atmosphere.   Exothermic  oxidative  reactions 
occurred  in  a  flow  system  at  temperatures  as  low  as  390F. 
Combustion  of  carbons  containing  hydiocarboo  produced 
considerable  quantities  of  cartx>n  dioxide  and  carbon  mon- 
oxide, and  significant  amounts  of  these  gases  were  evolved 
even  under  preoombustion  oondltimis.  Of  a  number  of  car- 
bons which  had  been  used  in  submarines,  the  lowest  flash 
point  found  was  160F.    (Author) 
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General  AppUed  Science  Labs.,  toe.,  Westbury.  N. 
AN  EXPERIMENTAL  AND  ANALYTICAL 
INVESTIGATION  OF  IGNITION  AND  AXI-SYMMETRIC 
TURBULENT  FLAME  PROPAGATION  IN  HYDROGEN- 
AIR  MIXTURES  AT  SUPERSONIC  SPEEDS, 
by  J.  Tamagno  and  N.  Trentaooste.  Jul  64.  104p 
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Descriptors:  (*Ram)et  engines.  Flaine  propagatloo>, 
(*Flame  propagatloo.  Turbulence).  (^Supersonic  flow. 
Combustion).  Reaction  kinetics.  Difftwion.  Hydrogen, 
Alkenes,  Air,  Ignition,  Thermodynadilcs,  Jet  flames, 
Axially  Sjrmmetrlc  flow.  Photographic  snalysis.  Fuel 
systems.  j  j 

The  report  is  oonoemed  with  the  expeolmantal  study  of 
turbulent  combustion  processes  in  high  speed  flows  and  the 
comparison  of  the  experimental  results  with  those  obtained 
by  means  of  a  newly  available  numerical  approach  for  the 
computation  of  flows  with  diHttslon  and  finite  rate  chemistry. 
B  Is  shown  that  stable  Ignition  may  belnsured  in  a  let 
of  hydrogen-air  or  ethylene-alr  mixtul«  by  a  pUot  flame 
of  small  dimensions  and  very  low  beat  llberatloa  com- 
pared to  that  of  the  main  stream  (of  the  order  of  0.4%). 
Under  proper  conditions  the  premixed  Jst  is  ignited  without 
fluctuations,  periodic  flashes  or  owillliAlcns.  A  strong 
dependence  of  the  flame  propi«atlon  velocity  on  the  mix- 
ture composition  has  been  found  experimentally  for  given 
constant  flow  conditions.  Le..  flow  velocity  and  total 
temperature  of  the  mixture.   This  dependence  correlated 
well  with  the  predictions  of  the  numerloal  oompuUtions, 
(Autfaoi) 
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REVIEW  OF  PROBLEMS  IN  APPLKATICW  OF 

SUPEBSOtOC  COMBUSTION. 

by  Antonto  Ferrl,   14  May  64.  180p 
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Paper  presented  at  the  Lancbester  Memorial  Lectuzv 
(7th),  Royal  Aeronautical  Society.  London.  England. 
14  May  64.  •'=-»'. 

Descr^itors:  (*RamJet  engines,  Combustion),  (* Aero- 
dynamic heating.  Combustion),  (^StqwrscMic  flow. 
Combustion),  Hypersonic  flight.  Propulsion,  Performance 
(Engineering),  Fuels,  Jet  flames,  Control,  Diffusion. 
Heat  transfer.  Jet  mixing  flow,  Reaction  kinetics.  Chemical 
equilibrium.  Reviews. 

Topics  include:  possible  air-breathing  engine  schemes; 
comparison  of  subsonic  and  supersonic  combustion  ramjets; 
possible  performance  of  supersonic  burning  ramjets;  aero- 
dynamic heating:  qualitative  deecriptlon  of  supersonic 
oomfaustion  controlled  by  mixing:  analysis  of  reaction 
processes:  analysis  of  mixing  flows  including  mixing  of 
non-reacting  flows,  with  pressure  gradients,  and  with 
combustion. 
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DECOMPOSITION. 

Technical  r^t.  for  1  Dec  62-30  Nov  63. 

by  George  Odlan,  Terese  Acker.  Thomas  Pletzke, 
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Deaerfptors:  (*SoIld  rocket  propellants.  Radiation 
damage).  (^Radiation  damage.  Solid  rocket  propellants), 
(* Ammonium  conqxnmds.  Perchlorates),  Radlatton 
chendstry,  Decomposltton,  Chemical  reactions.  Burn- 
ing rate.  TensUe  properties.  Ballistics,  Deflagration, 
Solid  rocket  propeUant  binders.  Solid  rocket  oxidizers. 

An  Investlgatfon  was  made  of  the  effect  of  ionizing 
radiation  on  the  burning  rates  and  tensUe  strengths  of 
various  conqwsite  ammonium  perchlorate  propellants. 
The  results  of  these  studies  demonstrated  that.  In  many 
cases,  drastic  changes  in  bunxlng  rate  and  tensile 
atrsogth  occun  ed  t^Kxi  radiolysis.   In  order  to  eluci- 
date the  mechanism  of  these  effects,  a  multi-pronged 
study  of  the  effects  of  radiation  on  propellants  and  pro- 
peUant components  was  initiated.   This  Involved:   (1)  a 
study  of  the  radiation  Induced  deconqiosltlon  of  ammo- 
nium perohlorate  with  an  elucidation  of  the  various 
chemical  species  produced  iipoa  radiolysis  and  their 
yields  (G  values);  (J)  a  study  of  radiation  efltets  on 
burning  rate  by  a  technique  in  which  tbs  effect  of  radi- 
ation on  each  of  the  two  components  of  a  propellant,  1.  e., 
organic  binder  and  inorganic  oxidizer,  is  studied 
separately.  (Author) 

AD-604  556  Div.    10,  30 

OTS  Prices:  HC  $S.00/MF  $0.76 

Jet  Pn^Mlsion  Center,  Purde  Univ..  Lafayette.  Ind. 
ANALYSIS  OF  A  SERVO  SYSTEM  FOR  CONTINUOUS 
MEASUREMENT  OF  THE  BURNING  RATE  OF  A  SOLID 
PROPELLANT. 
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Division  11  •  GROUND  TRANSPORTATION  EQUIPMENT 


Interim  rept. 

by  J.  R.  Osborn  and  R.  F.  Panella.   May  64,   S4p 

JPC-374.  JPC-I-64-4 

Grant  AF  AFOSR  207  63 

AFOSR  64  1480 

Unclassified  report 

Descriptors:  (*SolId  rocket  propellants,  Burning 
rate),  (♦Servomechanlsms,  Solid  rocket  propellants). 
Test  equipment.  Stability,  Dynamics,  Optimization, 
Functions,  Labeled  substances.  Radiation  measurement 
systems. 

The  project  Is  concerned  with  the  development  of  a 
servo  system  for  the  continuous  measurement  of  the 
burning  rate  of  a  solid  propellant  under  actual  rocket 
motor  conditions.    By  controlling  the  position  of  the  burn- 
ing surface  of  the  solid  propellant  within  the  rocket 
motor,  the  burning  rate  can  be  measured.   The  object  of 
this  project  was  to  determine  the  servo  system  dynamics. 
Stability,  time  response  and  optimization  of  the  servo 
system  were  investigated.    A  theoretical  analysis  was 
made  to  determine  component  transfer  functions.    From 
the  component  transfer  functions  the  overall  system 


transfer  function  was  derived.   The  Bode  diagram  was  then 
used  to  determine  system  stability.   The  system  transfer 
function  was  programmed  on  an  analog  computer,  and  the 
time  response  of  the  system  was  characterized.    The 
servo  system  was  built,  and  experimental  results  were 
obtained  to  verify  the  theoretical  system  transfer  function. 
The  system  transfer  function  was  optimized  using  two 
different  criteria:  optimum  phase  margin,  ana  minimum 
ITAE.   The  system  transfer  function  was  again  programmed 
on  the  analog  computer,  and  the  time  responses  for  these 
two  criteria  were  characterized.   (Autboi) 


11.  Ground  Transportation  Equipment 
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12.  Guided  f/lissiles 


AD-604  415  DlT.   12,  4,  16 

OTS  Prices:  HC  $5.00/lfF  $1.00 


Aerospace  Corp.,  Los  Angeles,  Calt 

THE  EVALUATION  AND  APPLICATION  OF 

CHEMICALLY  REGENERATIVE  ATMOSPHERIC 

CONTROL  SYSTEMS, 

by  John  W.  Smylle.    1  Jun  64.  17Sp 

TDR-269(4560-50)-2 

Contract  AF04  695  269 

SSD  TDR64  95 


Unclassified  report 


Descriptors:  (^Controlled  atmospheres.  Oxygen  equip- 
ment), (♦Oxygen  equipment.  Spacecraft),  (*Carbon 
dioxide.  Reduction  (Chemistry)),  Hydrogen,  Water, 
Electrolysis,  Methane,  Lithium  compounds.  Oxides, 
Hydrides,  Sodium.  Pyrolysls,  Radistlon  chemistry. 
Plants  (Botany),  Algae,  Bacteria,  Photosynthesis,  Con- 
trol systems.  Closed  ecological  systems.  Life  support. 

A  survey  and  analysis  Is  presented  of  carbon  dioxide 
reduction,  atmospheric  regeneration  systems.    Empha- 
sis was  placed  on  Inorganic  chemical  systems  on  the 
basis  of  availability,  weight  and  power  requirements, 
and  compatibility  with  space  vehicle  design.    The  two 
most  promising  systems,  methanizatlon  and  carboniza- 
tion (both  utilizing  hydrogen  reduction  of  carbon  dioxide 
Into  water  and  subsequent  electrolysis  of  the  water), 
were  analyzed  in  detail  and  compared  with  other  inor- 
ganic regeneration,  biological,  and  orpen  cycle  systems. 
Both  systems  were  evaluated  with  major  emphasis 
given  to  the  Interaction  between  the  complete  vehicle 
deelgn  and  the  carbon  dioxide  removal  and  oxygen  sup- 
ply systems.    A  set  of  penalty  curves  were  derived 
showing  the  effects  on  take-off  weight  of  changes  In  the 
power  penalty,  leakage  rate,  water  nacovery  system 
efflcleDcy,  and  use  of  by-products  from  the  carbon 
dioxide  regeneration  system.  (Author 


AD-604  416  Div.    12,  30 

OTS  Prices:  HC  $3.00/MF  $0.50 


Space  Sciences  Lab.,  General  Electifc  Co., 

PhUadelphla,  Pa.  \ 

PARAMETERS,  TECHNIQUES,  AND  lIGNIFKANCE  OF 

SOLAR  SIMULATION  IN  SPACE  SIMULATION  TEST 

CHAMBERS. 

Technical  information  series, 

by  Donald  E.  Lee  and  Leo  Ste^.   Aug^  64,  5^   R64SD58 

'  I  Unclassified  report 


Paper  presented  at  the  Fluid  Dynamics  Panel  Meeting, 
Advisory  Group  for  Aeronautical  Research  and  Develcp- 
ment,  NATO,  Marseilles,  France,  A|>rU  20-24,  1964. 

Descr^itors:  ('Solar  radiation.  Test  facilities),  (*Sun, 
Simulation),  (•Simulators,  Solar  radiation).  Solar  sys- 
tems. Collimators,  Test  equipment,  Desi^,  Construc- 
tion, Spaceflight,  ^ace  environmental  conditions,  Solar 
spectrum.  Satellites  (Artificial),  X«aon  lamps.  Reflec- 
tors, Intensity,  Equations. 


A  review  of  the  significance  of  solar'  timulation  (coUi- 
mation,  spectrum,  etc.)  on  a  typical  satellite  is  given. 
Parameter  affecting  construction  and  performance  of 
the  solar  simulation  system  and  its  relationship  to  a 
large  space  chamber  are  presented.    Performance  data 
of  the  oonqdete  chamber  and  sun  system  and  early  test 
results  of  typical  satelUta  systems  aiM  reviewed. 
(Author) 


AD-604  454  Dlv.    12,  18,  26,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

A  GAME  THEORETIC  APPROACH  TO  SPACE  VEHICLB 

PRELAUNCH  ACTFVrriES  SCHEDULING, 

by  Sidney  L  Flrstman.  Jan  62,  2^  P-2538 

Unclassified  report 

Descr^rtors:  (*Game  theory.  Launching),  (^Scheduling, 
Launch  vehicles  (Aerospace)),  Mathematical  models. 
Probability,  Monte  Carlo  method.  Computers,  Checkout 
procedures. 

Two  plausible  objectives  for  the  sequence  of  prelaunch 
activities  for  a  space  vehicle  are  (1)  to  maximize  the 
probability  that  the  countdown  is  successful  in  the  sense 
that  it  terminates  either  with  a  vehicle  that  is  launch  ready 
or  else  the  countdown  is  wisely  aborted,  and  (2)  to  maximize 
the  probability  that  each  countdown  culminates  in  a 
successful  launch.   These  two  objectives,  while  siiperflcially 
similar,  do  not,  in  general,  result  in  the  same  preferred 
aetfieooes.  This  paper,  which  proves  the  foregoing 
assertion,  uses  the  second  objective  in  e>q>loring  the 
application  of  Game  Theory  to  the  problem  of  developing 
a  preferred  sequence. 


AD-604  500  Dlv.    12.  8,  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

Control  and  Information  Systems  Lab.,  Purdue  Univ., 
Lafayette,  Ind. 

PRESENT  STATE  OF  THE  ART  IN  THE  SPECIFICA- 
TION OF  NONLINEAR  CONTROL  SYSTEMS. 
Interim  rept.  no.  2  (rept.  no.  5,  final), 
by  J.  E.  Gibson,  E.  S.  McVey,  C.  D.  Leedham, 
Z.  V.  Rekaslus,  and  D.  G.  Schultz.   May  61,   92p 
EE-61-6 
Contract  AF29  600  1933 

Unclassified  report 

Descriptors:  (*NonUnear  systems.  Control  systems), 
(^Control  systems.  Nonlinear  systems),  Renews, 
Automatic,  Computers,  Systems  engineering.  Linear 
systenu,  StabUity,  Feedback,  Differential  equations. 
Mathematical  noodels.  Matrix  algebra,  Dyiuunic  pro- 
granuning.  Electrical  engineerli^.  Guidance. 

This  report  is  concerned  primarily  with  assessing  the 
state  of  the  art  of  nonlinear  control  as  a  prelude  to  the 
solution  of  the  actual  specification  problem.   As  an  intro- 
duction, the  classical  methods  of  nonlinear  analysis  are 
discussed,  and  the  reasons  for  the  inadetpiacy  of  these 
techniques  for  automatic  control  systems  are  explained. 
The  two  generally  known  methods  of  analyzing  the  sta- 
bility of  autcmomous  nonlinear  control  systems,  namely 
phase  plane  analysis  and  the  describing  function,  are 
discussed.  The  concept  of  the  state  variable  and  the 
state  space  Is  introduced  in  some  detail.   The  stability 
of  the  nonautonomous  system  and  the  response  of  auto- 
nomous and  nonautonontous  systems  are  covered.   As 
a  criterion  for  speclficatloa,  the  time  optimum  system 
is  stressed,  and  distinction  is  made  between  the  solu- 
tion of  the  time  optimum  problem  as  a  performance 
Index  an(l  the  synthesis  of  the  optimum  switching 
boundaries.   The  phase  plane  is  discussed  for  forced 
systems  and  the  work  of  Wiener  is  mentioned  in  con- 
nection with  the  response  of  nonlinear  systems  to 
random  inputs. 


AD-604  515  Mv.    12,  21,  27 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Cpip.,  Santa  Monica,  Calif. 
PROBLEMS  OF  INTERPLANETARY  FLIGHTS. 
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Division  12  •  GUIDED  MISSILES 


by  K.  Stanyukovlch.    15  Nov  54,  lOp  T-38 
TT  64  71344 

'  Unclassified  report 

Problemy  Mexhplanetnykh  Pereletov;  Trans,  from 
Krasnaya  Zvezda  (USSR)  1954.  10  Aug.  p.  3. 

Descriptors:  (*Space  flights.  USSR).  Rocket  motors. 
Nuclear  propulsion.  Rocket  motors  (Liquid  propellant). 
Thrust,  Interplanetary  trajectories,  Rocket  motor 
nozzles,  ^ace  craft.  S|>ace  environmental  conditions. 
Staging,  ^ace  stations.  Liquid  rocket  pnq;>eUants. . 

Great  are  die  achievements  of  modem  science  and 
technology.   Scleoce,  said  President  of  the  Academy  of 
Sciences  In  U.S.S.R.,  A.  N.  Nesmeyanov,  at  the  session  of 
the  World  Peace  Council  on  27  November  1953,  has 
reached  such  a  state  wherein  the  dispatch  of  a  stratoplane 
to  the  Moon  and  the  creation  of  an  artificial  satellite  of  the 
Earth  are  a  reality.   Our  Soviet  sclentlsta  and  designers, 
who  are  devoting  all  their  strengtii  and  knowledge  to  the 
cause  of  the  further  progress  and  prosperity  of  our 
Motherland,  have  made  an  enormous  contribution  to  the 
solution  of  the  very  Important  problems  of  Interplanetary 
flints.  •  ' 


AI>-«04  625  Div.    12,  9,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Sante  Monica,  Calif. 

ELASTIC  STRESS  WAVES  PRODUCED  BY  PRESSURE 

LOADS  ON  A  SPHERICAL  SHELL, 

by  J.  H.  Huth  and  J.  D.  Cole.   30  Sep  54,  rev.  16 

Mar  55.  50p   RM-1358,  rev,.  P-614 

Unclassified  report 

Descriptors:  (*Gulded  missile  components.  Stresses), 
('Elastic  shells.  Spheres),  (♦Mechanical  waves.  Aero- 
dynamic loading),  Shock  waves,  Pressure,  Velocity, 
Steel. 

The  memorandum  treats  the  problem  of  stresses  In  a 
^herlcal  elastic  shell  subjected  to  a  plane  pressure  wave 
traveling  across  it  with  constant  speed,  a  case  of  technical 
Interest  when  considering  the  effect  of  blast  waves  on 
the  structure  of  a  missile  in  flight.    The  analysis  is 
subject  to  the  following  principal  assumptions:   (1)   The 
effect  of  the  sphere  on  the  wave  is  neglected;  (2)   Moment- 
less  thin  shell  theory  Is  assumed  to  apply.   (Author) 


AD-604  667  Div.    12 

OTS  Prices:  HC  $1.00/ldF  $0.50 

Air  Force  Cambridge  Research  Labs.,  Bedford,  Mass. 
REMARKS  ON  THE  DECAY  OF  1958  ZETA, 
by  W.  A.  Delaney.   May  59.  13p 
AFCRL  TN59  454;  AFCRL  GRDST5 

Unclassified  report 

Rept.  on  ProJ.  Space  Track. 

De«5rft»tors:  (•SateUites  (Artificial).  Orbital  trajectories). 
Degradation,  Life  e]q;>ectancy.  Communication  satellites 
(Active). 

The  decay  of  1958  ZeU  is  discussed  briefly.  Its  last 
observed  revolution  and  ttie  decrease  In  its  period  are 
presented  graphically.   The  last  three  sighting  reports 
are  given.    (Author) 


AD-604  668  Div.   12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Air  Force  Cambridge  Reaeazoh  Labs..  Bedford.  Mass. 


EMPIRICAL  PARAMETERS  DETERMINING  THE 
LIFETIME  OF  ARTIFICIAL  EARTH  SATELLITES, 
by  H.  B.  Wackemagel.    May  59.    18p 
AFCRL  TN59  455;  AFCRL  GRDOT6 

Unclassifled  report 

Rept  oo  ProJ.  Space  Track. 

Descriptors:  (*Satellites  (Artifloial),  Life  expectwoy),. 
Mathematical  prediction.  Orbital  trajectories, 
BquaUmis. 

The  decay  of  the  orbit  of  most  artificial  earth  satellites 
can  be  described  by  the  simple  formula  log  N  •  R  (log 
delta  P  sub  N  ■•■  Q)  N  is  the  revolution  number  reckoned 
backwards  from  the  revolution  of  decay  and  delta  P  sub  N 
a  quantity  defined  In  the  text.   The  parameters  R  and  Q 
are  correlated  to  the  ratio  m/F  of  mass  and  effective 
cross  section  and  to  the  height  of  the  perigee  q, 
respectively.    (Author) 


AD-604  689  Div.    12.  6,  25 

OTS  Prices:  HC  $8.15/MF  $2.25 

PerUn-Elmer  Corp.,  Norwalk,  Conn. 

STUDY  AND  EXPERIMENTAL  PROGRAM  OPDAR 

TRAJECTORY  MEASUREMENT  SYSTEM. 

Final  rept., 

by  B.  Krauss,  J.  McNeill,  R.  McFarlane.  H.  R.'  Freeman, 

and  R.  Rowley.    Jul  64,  513p   PE-7534B 

Contract  AF30  602  3189.  ProJ.  5930.  Task  593006 

RADC  TDR64  169 

Unclassified  report 

Descr^tors:  (♦Guided  missile  tracking  systems. 
Lasers),  (♦Lasers,  Guided  missile  tracking  systems). 
Guided  missile  trajectories.  Measurement,  Optical 
e<;pilpment.  Radar  tracking.  Models  (Simulations). 
Feasibility  studies. 

A  CW  qptlcal  radar  (OPDAR)  for  precise  early  launch 
phase  trajectory  measurement  Is  described.   A  single 
instrument  measures  slant  range,  azimuth  and  elevation 
to  a  small,  passive  retroreflector  mounted  on  the  missile. 
The  data  collected  Is  svUtable  for  real-time  trajectory 
evaluation  and  for  post  flight  computer  processing  to  yield 
highly  precise  position,  velocity,  and  acceleration  informa- 
tion.  Laboratory  models  of  critical  components  were  con- 
structed to  demonstrate  system  feasibility.    Models  Included 
a  shaft  angle  encoder,  a  retroreflector,  and  a  model  of  the 
range  measurement  system.    An  experiment  was  conducted 
to  measure  the  effects  of  laser  noise.   (Author) 


AD-604  751  Div.    12.  15 

OTS  Prices:  HC  $4.00/MF  $1.00 

Aerospace  Corp.,  Los  Angeles.  Calif. 

STUDIES  RELATIVE  TO  RENDEZVOUS  BETWEEN 

CIRCULAR  ORBITS, 

Iqr  B.  H.  BUlik  and  H.  L.  Roth. '  22  Jun  64,  137p 

TDR-269(4550-10)-7 

Contract  AF04  695  269 

SSD  TDR64  41 

Unclassified  report 

Descriptors:  (♦Rendezvous  trajectories,  Optinaizatkn), 
(♦Transfer  trajectories,  Optimization).  (♦Orbital 
trajectories,  Rendezvous  trajectories),  Partring  orbit 
trajectories,  Astronautics,  Mathematical  analysis. 
Numerical  methods  and  procedures. 

In-plane  rendezvous  from  an  inner  circular  parking  orbit 
to  an  outer  circular  target  orbit  is  studied.   Comparisons 
are  made  between  the  Hohmann  and  the  bl-elllptlc  transfer 
technitptes.   Parking  in  either  bl-elllptlc  transfer  elllpa* 


44 


is  considered  as  a  means  of  redueing  tlie  necessary  bi- 
elliptlc  velocity  expenditure  at  the  expense  of  transfer  time. 
The  bl-elllptlo  transfer  is  shown  to  be  useful  only  in  a  lim- 
ited band  of  orbital  radii  ratio  values.   This  band  decreases 
as  the  number  of  parking  revolutions  Increases.   The  seml- 
tangentlal  transfer  (with  and  without  parking)  is  considered 
as  a  means  of  further  reducing  the  transfer  time,  aften  at 
the  expense  of  an  Increase  in  velocity  requirement   Each 
of  the  above  transfer  technique  Is  then  analyzed  tor  velocity 
limited  maneuvers.    All  three  techniques  are  shown  to 
possess  features  which  recommend  them  as  logical  choices 
tor  certain  types  of  missions.    The  logical  extension  of  the 
Hohmann  and  bi-elliptlc  transfer  swdes  are  evolved  for  use 
In  three-dimenstonal  rendezvous  missions.   (Author) 


AD-604  766  Div.    12 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

RED  STAR  SERIES  ON  GUIDED  MISSILES.    PT.  I. 

CONSTRUCTION  AND  METHODS  OF  APPUCATION, 

by  V.  Pugachev  and  B.  Marisov.    1955. 

lOp   T-44  pt  1 

TT  64  71260 

Unclassified  report 

Trans,  from  Krasnaya  Zvezda  (US^)  1955,  15  Feb.  p.  3 

Descriptors:   (♦Guided  missUes,  Design),  Guidance, 
Targets.  USSR,  Constructloo. 


Bxposmc 


The  article  is  an  elementary  exposition  on  the  subject  of 
guided  missiles,  their  methods  of  guidance  and  methods  of 
applicatton.   The  article  is  Ulustrated  by  sketches  of  four 
missiles  which  superficially  resemble  three  well-known 
USA  guided  missiles  (the  Matador,  the  Nike,  and  the  Corporal) 
and  one  less  well-known  German  missile  (the  X-4  air-to-air 
rocket).   No  mention  if  made  of  specific  Soviet  guided 
missile  development 

T  • 

I 
AD-604  803  Div.   12 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

MAN'S  ROLE  IN  SPACE. 

by  N.  C.  Dalkey.   Nov  62.  12p  P-;669 

.        Unclassified  r^)ort 

Descriptors:  (♦Space  flight.  Manned  spacecraft), 
^ace  probes.  Costs,  Space  communication  systems. 
Lunar  probes.  Language.  Explorstton,  Sensory  perception. 

The  reasons  for  sending  human  l>eings  Into  space  are 
discussed.   Man's  skills  and  innate  ca{>abllities  are 
viewed  as  being  superior  to  those  of  machines  in 
exploration. 


AD-604  809  Div.    12,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

SPACE  LOGISTICS:   TECHNOLOGV  VERSUS 

MANAGEMENT, 

by  Chauncey  F.  BelL  Aug  62,  lOp   p-2613 

Unclassified  report 

Prepared  for  presentation  at  the  IAS  Large  Booster 
Synq>osium.  Sacramento,  Calif.,  2»-30  Oct  62. 

Descriptors:  (♦Logistics,  Spacecraft),  (♦Management  con- 
trol systems.  Logistics),  ^ace  maintenance.  Scheduling, 
Costs.  Design.  ReUabillty.  MaintainablUty. 


GUIDED  MISSILES  •  Division  12 


The  paper  postulates  that  there  are  few  new  factors  or 
elements  in  space  logistics.  Rather,  the  space  environment 
places  Increased  importance  on  Improved  management  of 
these  support  elements,  calling  in  some  cases  for  use  of 
automatic  fault-isolation,  test,  checkout,  and  daU-reducUon 
techniques. 


AD-604  8a^  Div.    12 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

THE  SOVIET  BALLISTIC  MISSILE  AND  SPACE  FLKJHT 

PROGRAM, 

by  F.  J.  Krieger.   2  Jun  58.  1^   P-1388 

Unclassified  report 

Descriptors:  (♦^ace  flight.  Spacecraft),  (♦Guided  mis- 
siles (Surface-to-surface).  USSI^.  Rockets.  Satellites 
(Artificial).  Scientific  research.  History. 


AD-604  858  Div.    12 

OTS  Prices:  HC  $4.00/MF  $0.75 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  APPLICATION  OF  DYNAMIC  PROGRAMMING  TO 

SATELLITE  INTERCEPT  AND  RENDEZVOUS  PROBLEMS, 

by  F.  T.  Smith.    Aug  64,  108p   RM-4241-PR 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:  (♦Intercept  trajectories.  Dynamic  pro- 
graznmlng),  (♦Rendezvous  trajectories.  Dynamic  pro- 
gramming. (♦Terminal  guidance.  Satellites  (Artificial)), 
Mathematical  prediction.  Partial  differential  equations. 
Matrix  algebra.  Differential  equations,  Linear  systems. 
Statistical  processes.  Circular  orbit  trajectories.  FU^t 
control  systems.  Optimization. 

This  Memorandum  discusses  the  application  of  dynamic 
programming  to  a  terminal  guidance  process  for  satellite 
Intercept  and  rendezvous  problems.   The  mathematical 
equattons  describing  the  guidance  process  are  derived  and 
simplified  by  linearizing  assumptions  in  order  to  reduce 
the  complexity  of  the  computatton  process.   Some  typtoal 
numerical  data  are  then  used  to  evaluate  the  effect  of 
these  linearizing  assumpttons  on  system  periormance. 
It  Is  concluded  that  these  linearizing  assumpttons  result 
in  satisfactory  system  periormance  within  practtoal 
tolerances  as  far  as  the  optimal  control  system  is  concerned. 
However,  the  linearizing  assumptions  appear  to  have  an 
adverse  effect  on  the  periormance  of  the  filter  used  to 
process  observational  data.    (Author) 


AD-604  864  Div.    12.  6.  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Mitre  Corp.,  Bedford.  Mass. 

A  METHOD  OF  COMPUTING  SATELLITE  POSITION  IN 

LOW-INCLINATION,  LOW-ECCENTRICITY  ORBITS 

AROUND  AN  OBLATE  EARTH. 

by  R.  H.  Greene.    Jul  64,   36p   Mitre-TM-3500 

Contract  AF33  600  39852,  Pro).  496L 

ESD  TDR63  443 

Unclassified  report 

Descriptors:  (♦Satellites  (Artificial),  Position 
finding),  (•Poelton  finding,  Satellites  (Artificial)). 
(♦Orbital  trajectories,  Tracking),  Differential  equations. 
Polynomials,  Geometry,  Digital  computers,  Program- 
ming (Computers),  Circular  orbit  trajectories.  Spheres. 

This  document  presente  a  method  for  computing  the 
position  of  a  satellite  In  a  low-lnclinatlon,  low-eccen- 
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Division  12  •  GUIDED  MISSILES 


tricity  orbit  around  an  oblate  earth  ustng  a  set  of  orbital 
elements  develcqwd  by  S.  Herrick.    Previous  investigations 
using  these  orbital  elements  have  not  included  the  per- 
turbations caused  by  the  oblateness  of  the  earth.   The 
entire  procedure  has  been  programmed  for  a  digital  com- 
puter, and  the  results  checked  with  other  methods  which 
make  use  of  different  orbital  parameters.    A  relatively 
small  amount  of  computer  time  is  required.    (Author) 


AD-604  865  Mv.    12.  27,  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

Mitre  Corp.,  Bedford,  Mass. 

ENGINEERING  SIMULATION  OF  POWERED  FUGHT, 

by  R.  W.  Dix.   Jul  64,  64p    Mitre- W-06871 

Contract  AF19  628  2390,  Pro].  611  1 

ESD  TDR64  112 

Unclassified  report 

Descriptors:  (^Flight  simulators.  Space  flight), 
(♦Programming  (Computers),  Flij^t  simulators).  Guided 
missile  simulators.  Space  propulsion,  Special  purpose 
computers.  Compilers. 

This  document  describes  the  current  effort  toward 
establishing  a  workable  engineering  simulation  of  the 
space-ground  environment  s^iplicable  to  a  wide  variety  of 
missile  and  space  systems.   Two  powered  flight  computer 
programs  have  evolved  from  this  effort.  This  report 
describes  the  content,  inputs  and  outputs  of  each  of  these 
programs.  (Author) 


AD-604  885  Div.    12,  19 

OTS  Prices:  HC  $4.00/MF  $0.75 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  APPLICATION  OF  DYNAMIC  PROGRAMMING  TO 

ORBIT  TRANSFER  PROCESSES, 

by  F.  T.  anith.    Aug  64,    120p  P-2957 

Unclassified  report 

Descriptors:  {*Transfer  trajectories.  Dynamic  pro- 
gramming), (*Dynamic  programming.  Transfer 
trajectories),  (*Orbital  trajectories,  Mathematical 
programming),  %)ace  flight.  Nonlinear  differential  - 


equations,  OpttmlMtlon.  Celestial  mechanics.  Ren- 
dezvous guidance.  Numerical  analysis.  Partial  dif- 
ferential equations,  Adi4>tive  control  systems. 
Guidance,  ^ace  navlgatton. 

Dynamic  programming  is  described  as  the  mathematical 
theory  of  multistage  decision  processes  and  orbit 
transfer  processes  are  considered  multistage  decision 
processes.    The  state  variables  of  an  orbit  transfer 
process  at  any  Instant  of  time  can  be  represented  by  the 
vehicle's  position  and  velocity  components  or  some 
related  set  of  parameters.   The  decision  at  any  Instant 
of  time  can  be  represented  by  the  rocket  thrust  vector  or 
tte  vehicle  acceleration  vector  that  it  produces. 
Dynamic  programming  Is  shown  to  provide  a  method  of 
choosing  the  decision  vector  so  that  the  state  variables 
'  follow  as  closely  as  possible  some  prescribed  behavior. 


AD-605  062  Div.    12,  1 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  RESPONSE  OF  A  BISYMMETRIC  AIRCRAFT  TO 

SMALL  COMBINED  PITCH,  YAW,  AND  ROLL  CONTROL 

ACTIONS. 

An^  abridged  Doctoral  thesis, 

by  Robert  A.  Davis.    10  Sep  56,  rev.  27  Dec  56. 

3^  P-a98 

Unclassified  report 

Descriptors:  ("Guided  missiles.  Motion),  RoU,  Pitch 
(Motion),  Yaw,  Downwash,  Stability,  Angle  of  attack. 
Flight  control  systems. 

The  linearized  ecpiations  of  motion  of  a  rolling  bisym- 
metric  aircraft  are  formulated  using  body  axes.   It  is 
shown  that  (a)  the  rate  of  change  of  angle  of  attack  is  a 
vector;  (b)  a  linearized  form  of  the  downwash-lag  terms  is 
valid  only  if  the  downwash-roll  angle  be  small;  and  (c)  such 
a  linearized  form  must  use  the  vector  relations  of  (a).   As 
a  result.  steWllty  criteria  are  derived  which  are  independent 
of  the  rolling  of  the  reference  axis  system.   The  complete 
solution  to  the  equations  is  presented  for  a  stepped  pitch/yaw 
control  action  at  constant  roll  rate.   The  complete  solution 
is  likewise  given  for  a  variable  roll  rate,  valid  only  for  a 
simplified  system  in  which  the  Magnus  Effect  Ls  neglected. 
(Author) 
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13.  Installations  and  Construction 


INSTALLATIONS  AND  CONSTRUCTION  -  Division  13 


AD-604  375 
OTS  Prices: 


Div.    13.  23 
HC  $1.00/MF  $0.M 


AN 


RAND  Corp.,  Santa  Monica,  Calif. 

THE  CrVTL  ENGINEERING  CHAtLENGE. 

OUTSIDER'S  VIEW  OF  AIR  FORCE  CIVIL  ENGINEERING, 

by  H.  L.  Brode.   24  May  61,  22p ,  p-2323 

I         Unclassified  report 

Paper  delivered  to  the  Advanced!  Weapon  Systems  and 
Facilities  Symposium,  May  22-2S,  1961  at  the  Air 
Univ.,  Institute  of  Technology,  Civil  Engineering  Center. 

Descriptors:   (•Civil  engineering.  Air  force),  (•Construc- 
tion, Military  engineering),  ("Military  personnel,  ClvU 
engineering). 

A  set  of  admonitions  is  aimed  at  those  military  officers 
responsible  for  the  construction  and  maintenance  of 
structures  in  support  of  weapon  systems.   The  need  for 
early  attention  to  the  new  and  special  construction 
requirements  of  developing  systems  is  illustrated.   The 
consequences  of  lack  of  attention  to  detail  and  the  exacting 
demands  that  are  placed  on  the  expert  in  imlform  for 
supervision  of  design  and  conduct  of  research  are 
emphasized.    Some  special  problems  in  this  area  of 
military  engineering  are  identified  and  some  suggestions 
for  improvement  are  alluded  to.   Successful  military 
engineering  relies  heavily  on  competent  civil  engineering, 
so  that  much  of  the  admonishments  here  are  equally 
appropriately  directed  to  those  civilian  engineers,  both 
commercial  and  academic,  engagad  in  these  same 
military  programs.    (Author) 


AD-604  718  Div.    13.  32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif, 

CRITERIA  FOR  THE  SELECTION  OF  WATER-RESOURCE 

PROJECTS, 

by  Roland  N.  McKean.   16  Sep  55.,  I6p  P-689-RC 

Unclassified  report 


Descriptors:  ('Water  supplies,  Systems  engineering). 
Floods,  Control  systems.  Operations  research,  Damage, 
Irrigation  systems.  Costs,  United  States  Government 

The  problem  of  selecting  water- resource  developments 
such  as  navigation,  fiood-control,  and  soil-conservation 
measures  Is  discussed.  The  use  of  analysis  to  Increase 
efficiency  in  water-resource  development  is  suggested. 


AD-604  739  Div.    13,  12 

OTS  Prices:  HC  $7.00/MF  $1.50 

Malaker  Labs.,  Inc..  Hig^  Bridge,  N.  J. 

INVESTIGATION  OF  GAS  LIQUEFIERS  FOR  SPACE 

OPERATION. 

Rept.  for  Oct  62-May  63, 

by  J.  G.  Daunt,  R.  A.  Rossi,  E.  G.  Jakobsson,  and 

S.  F.  Malaker.    Aug  63,  321p 

Contract  AF33  657  10133,  Proj,  8169,  Task  816903 

ASD  TDR63  775 

Unclassified  r^mrt 

Descriptors:  ('Liquefied  gases.  Preparation),  {♦Space- 
craft, Liquefied  gases).  Refrigeration  systems. 
Helium,  Hydrogen,  Nitrogen,  Fluorine,  Oxygen, 
Thermodynamic  cycles,  Joule-Thompson  Effect, 
Stirling  cycle.  Refrigerant  compressors.  Space  en- 
vironmental conditions,  ConyiatibUity,  Weight,  Volume, 
RellabUlty,  Reviews. 

A  detailed  description  and  comparison  is  given  of  thermo- 
dynamic cycles  suitable  for  use  in  space  for  the  lique- 
faction and  rellquefactlon  of  He,  H2,  N2,  F2  and  02  at 
rates  from  1  lb/  day  to  1000  lbs/day.   A  survey  is  pre- 
sented of  the  mode  of  operation,  performance  and  effi- 
ciency of  the  following  cycles:  cascaded  compressed 
vapor  cycles,  systems  using  Joule-Thomson  cooling 
only,  system  using  expansion  engines,  Stirling  cycle 
systems,  Taconis  cycle  systems  and  miscellaneous 
systems.   Tables  and  graphs  are  included  presenting 
the  significant  data  on  performance  of  each  suitable 
cycle  based  on  conservative  estimates  of  the  current 
state-of-the-art  and  on  optimistic  estimates  of  the 
probable  future  state  for  the  period  1965-1970.    A 
survey  is  given  of  space  environment  and  detailed  dis- 
cussions are  presented  on  the  question  of  component 
compatibility  and  design  for  space  operation,  particu- 
larly covering  such  matters  as  component  weights, 
volumes  and  reliability.  (Author) 
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Division  14  -  MATERIALS  (NONMETAUIC) 


14.  Materials  (Non-Metallic) 


AD-604  330  Dtv.    14,  25,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Redstone  Scientific  Information  Center,  Redstone 

Arsenal,  Ala. 

A  PRACTICAL  METHOD  FOR  INVESTIGATING  AND 

MEASURING  THE  BIREFRINGENCE  OF  OPTICAL 

GLASS, 

by  H.  L.  Tardy.   28  Jul  64.  15p 

RSIC  236;  TT  64  71233 

Unclassified  report 

Trans,  of  Revue  d'Optique   Tbeorique  et  Instrumentale 
(France)  1929,  v.  8,  p.  59-69. 

Descriptors:  (*Optical  glass,  Optical  properties),  Heat 
treatment.  Refractive  Index,  Test  methods.  Light, 
Test  equipment.  Optical  equipment.  Measurement. 

A  practical  method  is  presented  for  studying  the  anneal- 
ing of  optical  glass.   It  is  possible:   1.  to  survey  at  one 
glance  the  general  distribution  of  the  birefringence;  2.  to 
determine  quickly  (In  a  few  seconds)  the  value  of  the  bl- 
refrtngence  in  arbitrarUy  selected  points;  3.  to  trace,  if 
this  be  deemed  useful,  the  contour  lines  of  the 
birefringence  on  the  glass  under  examination.   A  suitable 
instmmental  arrangement  is  described. 

AD-604  418  Dlv.    14,  17 

OTS  Prices:  HC  $6.00/MF  $1.25 

Dayton  Univ..  Ohio.  Research  Inst. 

THE  EVALUATION  OF  HIGH  TEMPERATURE 

MATERULS  SYSTEMS  WITH  AN  ARC-PLASMA-JET 

Rept.  for  Feb  61 -Jan  62, 

by  Howard  E.  Smith  and  John  C.  Wurat.   Jun  64,  257p 

Contract  AF33  616  7838.  Proj.  7381,  Task  738103 

ML  TDR64  73 

Unclassified  report 

Descriptors:  (•Refractory  metal  alloys.  Coatings). 
(♦Coatings,  Heat-resistant  metals  and  alloys),  («Heat 
resistant  materials.  Performance  (Engineering),  Refrac- 
tory materials.  Mechanical  properties,  Plasma  jets. 
Refractory  coatings.  Ablation.  Composite  materials. 
Failure  (Mechanics),  Sprays,  Ceramic  coatings.  Oxidation, 
Test  methods.  Test  equipment.  Environmental  tests 
Experimental  data.  Materials,  Protective  treatments. 
Laminated  plastics.  Molding  materials.  Cermets. 

A  small  arc-plasma-Jet  was  suitably  modified  and 
utilized  for  the  evaluation  and  screening  of  high  tempera- 
ture materials  at  heat  flux  levels  ranging  from  10  to  500 
Btu/sq.  ft -sec.   A  'standard'  evaluation  procedure  was 
employed  to  characterize  a  number  of  systems  representing 
ablating.  Insulating,  and  heat  sink  type  materials.    Resulte 
of  these  tests  are  presented  in  terms  of  weight  loss, 
density  change,  depth  and  volume  of  erosion,  and  front  and 
back  surface  temperatures.    A  metallographlc  analysis  of 
coating  failures  in  the  XLR-99  thrust  chamber  of  the  X-15 
research  aircraft   and  the  subsequent  development  of  a 
thermal  shock  test  with  the  plasma-jet  for  sprayed  ceramic 
coatings  are  discussed.    The  results  of  an  extensive 
evaluation  of  protective  coatings  and  the  field  test  verlflea- 
tlon  of  these  results  are  presented.    Preliminary  teste 
leading  to  the  development  of  a  dynamic  oxidation  test  are 
discussed  and  the  resulte  of  arc -plasma- jet  tests  of  five 
slllclde  coatings  on  Mo-1/2%  Tl  are  presented.    (Author) 

AD-604  423  Dtv.   14.  12 

OTS  Prices:  HC  $5.00/MF  $1.00 

Marquardt  Corp.,  Van  Nuys,  Calif. 


APPLICATION  AND  EVALUATION  OF  REINFORCED 

REFRACTORY  CERAMIC  COATINGS. 

Rept.  for  Apr  61-Apr  62, 

by  Charles  Kallup.  Jr.,  Samuel  Sklarew,  and  Stanley  V. 

Castner.   Jun  64,  173p 

Cootract  AF33  616  8209,  Proj.  7381,  Task  738101 

ML  TDR64  81 

Unclassified  report 

Descriptors:  (♦Refractory  coatings,  Reinforcing 
materials),  (♦Ceramic  coatings,  Reinforcing  materials). 
Heat  resistant  metals  and  alloys.  Tantalum, 
Molybdenum  alloys.  Titanium  alloys.  Stainless  steel. 
Zirconium  compounds.  High-temperature  research.  Nose 
cones.  Protective  treatmente.  Casting,  Welding, 
Impact  shock.  Rupture,  Mechanical  properties.  Thermal 
properties.  Alloys,  Metals,  Refractory  metals.  Aero- 
dynamic configurations.  Oxidation. 

Metal  reinforced  refractory  ceramic  coating  systems 
have  been  developed  to  successfully  withstand  temperatures 
In  excess  of  4000F  while  providii^  Insulatlve  values  for 
the  supporting  substructure.   Eighty  coating  compositions 
were  formulated  and  thermally  evaluated  In  the  plus 
4000F  range.   Refractory  coating  of  model  nose  cones  and 
leading  edges  has  been  accomplished  by  utilizing  a 
vibratory  casting  technique  and  the  feasibility  of  this 
approach  has  been  demonstrated.    Twelve  small  scale 
leading  edge  models  and  six  small  scale  nose  cone 
models  were  coated  In  addition  to  one  500  square  inch 
leading  edge  and  one  500  square  inch  nose  cone  model. 
Thicknesses  ranged  from  0.3  to  0.75  Inch.    Mechanical 
data  and  thermophyslcal  properties  of  an  advanced 
coating  system  were  obtained.   An  up-to-date  bibllograpiqr 
of  reinforced  refractory  ceramic  S3rstems  and  allied 
subjects  is  Included.    (Author) 


AD-604  463  Div.    14,  12,  17 

OTS  Prices:  HC  $3.00/MF  $0.75 

Union  Carbide  Corp.,  Parma,  Ohio. 

HIGH  TEMPERATURE  PROTECTIVE  COATINGS  FOR 

GRAPHITE. 

Special  summary  rept. , 

by  J.  M.  Criscione,  R.  A.  Mercuri,  E.  P.  Schram, 

A.  W.  Smith,  and  H.  F.  Volk.   Jun  64.  89p 

Contract  AF33  657  11283,  Proj.  7350.  Task  735002 

ML  TDR64  173  PI 

Unclassified  report 

Descriptors:  (♦Graphite,  Refractory  coatings), 
(♦Refractory  coatings.  Graphite),  (♦Coatings,  Graphite), 
Protective  treatments.  Oxidation,  High-temperature 
research.  Plating,  Diffusion,  Ceramic  coatings.  Vapor 
plating,  Electrodeposltlon,  Physical  properties,  Cermeto. 
Sprays,  Coatings.  Metals,  Oxides,  Carbides,  Borldes, 
suicides.  Refractory  materials.  Transition  temperature. 
Spacecraft,  Guided  missiles.  Oxygen,  Carbon. 

A  review  of  previous  work  on  protective  coatings  for 
graphite,  a  descriptipn  of  several  basic  factors  controllii^ 
the  oxidation  protection  of  graphite,  and  a  review  of  existing 
information  on  the  diffusion  of  oxygen  and  carbon  through 
coating  materials,  the  volatility,  the  chemical  stability,  and 
the  mechanical  compatibility  of  coating  materials  is  pre- 
sented.   It  is  concluded  that  a  considerable  amount  of 
research  is  needed  to  evaluate  coating  materials  for  the 
protection  of  graphite  from  oxidation  at  temperatures  of 
2000C  and  hij^r.    (Author) 


AD-604  490  Div.    14,4 

OTS  Prices:  HC  $2.00/MF  $0.50 

Olln  Mathleson  Cbemical  Coip.,  New  Haven,  Coon. 


DEVELOPMENT  OF  NONFLAMMABLE  HYDRAULIC 

FLUIDS  AND  LUBRICANTS. 

Bimonthly  progress  rept  no.  5,  18  Jun-17  Ai«  64, 

by  E.  H.  Kober,  H.  F.  Lederle,  Mid  G.  F.  Ottmann. 

28  Aug  64,   3^ 

ContrKt  NObs900«2 


AD-601  677. 


Unolassifled  report 


Descriptors:  (*H]Pdnullc  fltdd^;  PreparatlOQ),  (*Lubri- 
cante,  Preparation),  (*Oisanla  phosphorus  oonq>ounds. 
Synthesis  (Chemistry)),  (^Orgttic  nitrogen  compounds. 
Synthesis  (Chemistry)),  SoluUUty,  Substitution  reac- 
tions. Chlorine  compounds,  Fluoriue  compounds,  Wesr 
resistance.  Thermal  propertiea.  Stability. 

A  new  type  of  water-soluble  pbocphonitrilate  for  potential 
use  as  water-base  hydraulic  fluid  was  synthesized  by  the 
reaction  of  trlmerlc  bis  (p-hydnscyphen^)  pbosphonitri- 
late  with  ethylene  oxide.   Trlmerlc  and  tetrameric  bis 
(p-nitropbenyi)  phosphonltrllate,  a  trlitaerlc  bis  (m-nitro- 
phenyl-2,  2,  2-trifluoroethyl)  phoephonltrilate,  and 
tetrameric  bl8(p-hydroxyphenyl)  pbospbonltrilate  were 
synthesized  as  Intermediates  to  be  used  in  the  prepara- 
tion of  potential  water-base  hydraulic  fluids.    Hexakls 
(3-pyridinyl)  triphospbonltrUate  was  synthesized  and 
found  to  be  water  insoluble.   The  chloromethj^ation  of 
hexaphenyl  triphosphonitrilate  was  effected  employing 
chloromethyl  methyl  ether  as  oUoromethylating  agent. 
Several  new  arylamlno-polyfluoMalkoxy  piiosphonitriles 
were  isolated  and  charaoterized«  Two  trimeric  and  two 
tetrameric  mixed  substituted  aryl-polyfluoio  alkyi  phos- 
pbonitrilatos  performed  very  satisfactorily  in  Falex  wear 
tests.   (Autbor) 


AD-604  549 
OTS  Prices: 


Div.    14,  25 
HC  $1.00/MF  $0.M 


Naval  Ordnance  Lab.,  White  Oa*l,  Md. 
THERMODYNAMIC  PROPERTIES  OF  NATURAL 
RUBBER  AND  ISOPRENE, 
by  R.  W.  Warfleld  and  M.,C.  Petne.  18  Jun  64,  21p 
NOL  TR64  79  1 

I        Unclassified  report 

Descriptors:  (♦Rubber.  Thermodynamics),  (♦boprene. 
Thermodynamics),  Polymers,  'Hiermal  properties. 
Specific  heat.  Entropy,  Enthalpy,  Polymerization.  Transition 
temperature.  Molecular  properties. 

Using  published  specific  beat  data,  the  entropy,  enthalpy, 
and  Gibbs  free  energy  of  natural  rubber  (NR)  was  calculated 
over  the  temperature  range  0  to  320K.    These  functions 
were  also  calculated  for  iseprene  over  the  temperature 
range  0  to  300K.    At  298. 16K  the  entropy  of  polymerization 
was  found  to  be  24.00  cal/mole  dag.  and  the  free  energy 
of  polymerization  10.7  Kcal/mole.    The  thermodynamic 
function  Cp/T  versus  T  calculated  for  NB  exhibits  a  max- 
imum at  50K  a:nd  another  maximum  at  210K  which  Is  as- 
sociated with  the  glass  transition.   The  number  of  class- 
ically vibrating  unite  per  repeatiiv  unit  of  NR  is  6.61  at 
800K.    (Author)  ■ 


AD-604  573  Dlv.    14,  31 

OTS  Prices:  HC  $1.00/MF  $0.M 

United  States  Rubber  Co..  WaynJ,  N.  S. 

PROTECTIVE  (X)ATINGS  FOR  l)EEP  SUBMEHQENCE 

VESSELS. 

^uirterly  rept.  no.  2.  18  Ma^lS  Aug  64. 

bgr  O.  C  MscDooald  and  A.  S.  GlowsokL   28  Aug  64 

Sto 

Contrwt  NObs90a4«,  Pro].  SROOf  03  04,  Task  1008 

Unolassifled  report 
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See  also  AD-600  905. 

Descr^Jtors:  (*Moistureproofing,  Laminates),  (♦Under- 
water equ^nnent.  Protective  coverings),  (*Laminates, 
Mechanical  properties).  Pressure  vessels.  Coatings, 
Reinforcing  materials.  Glass  textiles.  Moisture, 
Penetration,  Fibers,  Loading  (Mechanics),  Stresses, 
Fracture  (Mechanics),  Plastic  coatings.  Water  v^wr, 
Dlffusfon,  Ship  structural  oompooents,  Molstureprooflng. 

Stress  cycling  of  resin/flberglass  laminates  at  fiber 
stresses  ranging  from  13,000  to  70,000  psl  does  not 
significanUy  alter  the  physical  properties  of  the  laminate. 
At  high  fiber  stress  levels,  laminates  developed  cracks 
parallel  to  the  surface  fllamente.   These  cracks  were 
observed  after  10,000  cycles  at  fiber  stresses  in  excess 
of  50,000  psi.   (Anthor) 


AD-604  654  Div.    14,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Air  Force  Materials  Lab.,  Research  and  Technology 

Div..  Wright-Patterson  AFB,  Ohio. 

AIR  FORCE  MATERIALS  LABORATORY  SOLID  FILM 

LUBRICATION  RESEARCH, 

by  B.  D.  McConnelL   i^r  64.   19p 

Projs.  3044.  7342,  Tasks  304404,  734204 

ML  TDR64  46      . 

Unclassified  report 

Descriptors:   (*Lubricanto,  Solids),  (♦Bearings, 
Lubrication),  Aerospace  craft.  Weapon  systems. 
Friction,  Wear  resistance,  Vacuum.  Heat  transfer. 
Reentry  vehicles.  Graphite. 

The  report  outlines  (he  general  range  of  bearing  hibrlcaticm 
requlremente  of  present  aerospace  vehicles  as  well  as 
briefly  describes  (he  range  of  requlremente  anticipated  for 
ftiture  Air  Force  weapon  systems.   Some  of  the  Air  Force 
Materials  Laboratory  sponsored  programs  designed  to  meet 
these  requlremente  are  discussed  in  detaU.   This  rqnrt 
covers  only  those  concerned  with  solid  film  lubrication  and 
oootalns  discussion  of  both  developmeot-type  programs  and 
related  basic  or  fundamental-type  programs.   Program 
objectives  approaches  to  the  problems,  date  obtained  to 
date,  and  future  work  are  discussed  for  each  proeram. 
(Autboi) 


AD-604  682  Div.   14,4 

OTS  Prices:  HC  $0.50/MF  $0.50 

Naval  Research  Lab.,  Washington,  D.  C. 
SOME  SURFACE  CHEMICAL  ASPECTS  OF  GLASS- 
RESIN  COMPOSITES.    PARTI.    WETTING  BEHAVIOR  OF 
EFOXY  RESINS  ON  GLASS  FILAMENTS. 
Technical  rept  no.  1, 
by  Mallard  D.  Basoom.   10  Aug  64,  2Sp 
Pro].  NR356  459 
NRL6140 

Unclassified  report 

Descriptors:  (*Filament  wound  construction.  Surface 
properties).  (♦Epoxy  plastics.  Surface  properties),  (*<31a8s 
textiles,  Surtace  properties).  Composite  materials. 
Fllamento,  Binders,  Inqiregnation,  Silanes,  Halogenated 
hydrooartxns.  Amines,  Molecular  structure.  Coatings, 
Mechanical  properties.  Bubbles,  Material  forming. 

A  stutiy  was  made  of  the  wetting  behavtor  of  epoxy  resins 
on  glass  filamente  and  ite  relation  to  the  fabrication  and  (be 
properties  of  filament  wound  glass-resin  composites.   The 
experlmente  were  designed  to  determine  how  wetting  is 
affected  by  the  surface  finish  on  the  glass,  the  molecular 
structure  of  the  epoxy  liquid,  and  (he  presence  in  the  liquid 


49 


Division  14  •  MATERIALS  (NON-METALUC) 


of  a  curing  agent.   Wetting  behavior  on  freshly  drawn 
E -glass  fibers  was  compared  with  the  wetting  of  commer- 
cial HTS-finlshed  E-glass  filaments  and  of  glass  fibers 
coated  with  hydrolyzed  silane  finishing  agents.   It  was 
found  that  the  HTS  and  the  silane  finished  glass  were 
poorly  wet  by  all  the  epoxy  liquids  regardless  of  the 
chemical  structure  of  the  liquid  or  the  presence  of  amine. 
The  dynamic  advancing  contact  angle  formed  against  a  fiber 
as  it  moves  into  the  liquid  was  generally  about  10  to  20 
degrees  higher  than  the  static,  equilibrium  advancing  angle. 
The  HTS  and  silane  finished  glass  fibers  were  covered 
with  a  visible  coating  of  the  sizing  materlaL   The  coating 
materials  were  only  partially  soluble  In  the  epoxy  liquids. 
Observations  of  filament  winding  on  pilot  plant  equipment, 
as  well  as  the  examination  of  segments  of  Impregnated 
glass  roving  taken  from  ihe  machine,  revealed  that  air 
bubbles  amounting  to  a  significant  portion  of  the  total  volume 
were  entrapped  in  the  glass-resin  composite.    For  optimum 
impregnation  it  Is  necessary  that  the  resin  wet  the  glass 
fiber  at  a  zero  contact  angle  and  mechanical  means  must 
be  provided  in  the  winding  operation  of  minimize  air 
entralnment  and  to  release  air  bubbles  from  the  roving. 


AD-604  683  Wv.    14 

OTS  Prices:  HC  $4.00/MF  $0.75 

Carbon  Products  Dlv.,  Union  Carbide  Corp., 
Lawrenceburg,  Tenn. 

RESEARCH  AND  DEVELOPMENT  ON  ADVANCED 
GRAPHITE  MATERIALS.    VOLUME  XXXm.    INVESTIGA- 
TION OF  HOT-WORKED  RECRYSTALUZED  GRAPHITES. 
Rept.  for  May  61-Jan  63, 

by  J.  H.  Turner  and  M.  B.  Carter.   Jun  64.  104p 
Contract  AF33  616  6915.  Projs.  7350,  7381, 
Tasks  735002.  738102 
WADD  TR61  72  V33 

Unclassified  report 

Descriptors:  (*Graphlte,  Refractory  materials), 
(♦Refractory  materials,  Graphite),  (♦Hot  workteg, 
Graphite),  Physical  properties.  Mechuiical  pr(^>ertles. 
Porosity,  Density,  Tensile  properties.  Compressive 
properties.  Elasticity,  Thermal  expansion.  Thermal 
conductivity.  Permeability.  Erosion.  Admittance. 
Hardness,  Powders.  Extrusion.  Binders.  Carbon.  Sulfur. 
Composite  materials.  High  temperature  research. 
Mic  restructure.  Oxidation,  Plastics,  Crystal  structure. 
Anistropy.  Manufacturing  methods. 

Fabrication  and  testing  of  hot-pressed  (ZT)  graiMtes 
made  from  several  base  stocks  are  discussed.    Physical 
properties,  with  emphasis  on  porosimetry,  are  reported 
for  varieties  of  molded  and  pressure-cured  graphites 
both  before  and  after  hot  pressing.    A  small  amount  of 
work  was  also  done  with  hot  pressing  of  extruded  grsifbitea, 
powders,  composites,  and  the  surfaces  of  formed  articles. 
The  latter  process  is  termed  surface  denslficatioBk 
(Author) 


AD-604  685  Dlv.    14.12.17.26 

OTS  Prices:  HC  $5.00/MF  $1.00 

Boeing  Co..  Seattle,  Wash. 

METAL-CERAMIC  STRUCTURAL  COMPOSrTE 

MATERIALS. 

Bept  for  1  Feb  61-Feb  62. 

t>y  J.  W.  Vogan  and  J.  L.  TrumbuU.   Jto  64,    18Sp 

Contract  AF33  616  7815,  ProJ.  7381.  Task  738102 

ML  TDR64  83 

Unclassified  report 

Itoacriptorsi  (*Ceramlc  matwlals.  Composite 
materials),  (*Composite  materials,  Hoaejpcomb  cores), 
(♦Honeyconaij  cores.  Reinforcing  materials),  (*Metals, 
Belnforcing  materials).  Reentry  vehicles.  Aerospace 


craft.  Magneslimi  compoonds.  Thorium  compounds. 
Zirconium  compounds.  Oxides,  Foams.  Refractory 
materials.  Fiber  metallurgy.  Wires,  Sintering.    Laminates. 
Power  metallurgy.  Physical  properties,  AblaUon,  Flame 
spraying.  Tests,  Platinum,  Nickel  alloys.  Chromium 
alloys.  Iron  alloys.  Molybdenum  alloys.  Titanium  allojrs. 
Aluminum  allojrs. 

Thoria  and  magnesia  bodies  were  developed  for  use  in 
metal-ceramic  composites.   Good  thermal  shock  resistance 
was  imparted  to  these  bodies  through  control  of  particle  size 
distribution.    Magnesia  was  sintered  at  2200 F  and  thoria  at 
2800F.    Plasma  and  oxyacetylene  torch  tests  developed  to 
evaluate  these  materials  and  similar  zlrconia  composites 
showed  that  magnesia  and  zlrconia  can  be  used  to  4600  F 
and  thoria  to  5400  F.    A  magnesia  foam  backing  was  developed 
for  use  with  composites  to  reduce  heat  transfer  to  the  sub- 
structure with  a  minimum  gain  in  overall  weight.    Platinum 
and  Inconel  honeycomb  were  selected  for  use  as  a  metal 
reinforcement  for  these  bodies  to  produce  material 
systems  suitable  for  use  in  high  heat  flux  applications  such 
as  the  nose  cap  of  a  glide  re-entry  vehicle.   Leading-edge 
configuration  samples  prepared  from  magnesia  with 
Inoonel  honeycomb  reinforcements  were  fabricated. 


AD-604  754  Dlv.    14 

OTS  Prices:  HC  $1.00/aJF  $0.50 

Aeronautical  Materials  Lab.,  Naval  Air  Engineering 
Center,  Philadelphia,  Pa, 

THE  EVALUATION  OF  SDC  PAINT  STRIPPING  COM- 
POUNDS RECEIVED  FROM  NAVAL  AIR  STATION, 
ALAMEDA,  CALIFORNL\, 
by  A.  J.  Koury.    11  Aug  64,  Ip 
NAEC-AML  2014 

Unclassified  report 

Descriptors:  (*Paint  removers.  Effectiveness), 
(•Aircraft  finishes.  Paint  removers).  Plastic  coatings, 
Epoxy  plastics.  Tests. 

One  of  six  unnamed  compounds  is  recommended  for  tbe 
removal  of  epoxy  aircraft  finishes. 


AO-604  860  Dlv.    14 

OTS  Prices:  HC  $6.00/MF  $1.25 

Syraciise  Univ.,  N.  Y.  Research  Inst. 

MATERIALS  DESIGN  HANDBOOK:   DIVISION,  I 

STRUCTURAL  PLASTICS. 

Rept.  for  Nov  60-Feb  63, 

by  C.  S.  Grove,  Jr.  and  R.  Ford  Pray.  m.   May  64,  20^ 

Contract  AF33  616  7736,  ProJ.  7381.  Task  738103 

ML  TDR64  I4I 

Unclassified  report 

Descriptors:  (•Plastics,  Handbooks),  (•Structural  parts, 
.Plasties).  Polyester  plastics.  Epoxy  plastics.  Phenolic 
plastics.  Silicone  plastics.  Reinforcing  materials. 
Physical  properties.  Design,  Analysis,  Manufacturing 
methods.  Machining,  Processing.  Tests,  Quality  control, 
Instructloa  manuals. 

The  purpose  of  the  report  is  to  partially  satisfy  the  need 
for  a  desl0i  handbook  specifically  tailored  for  structural 
plastic  applications  in  aerospace  vehicles.    This  first 
edition  contains  a  preliminary  collection  of  technical  dat» 
and  Information  on  these  materials.    The  format  and 
organisatfon  was  developed,  based  on  consultation  with  a 
wide  variety  of  Industrial  and  government  concerns,  to  be 
rapidly  useable  and  concise.   Information  presented  is 
categorized  Into  seven  Manuals  discussing  topics  such  as 
material  properties,  theoretical  analysis,  design  procedurM 
processing  and  testtaig.  (Author) 
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AD-605  09b  Dlv.    14,  25 

OTS  Prices:  HC  $2.00/IIF  $0.8^ 


RAND  Corp..  Sanu  Monica.  CaVf. 

POISSON'S  RATIO  FOR  HONEY<COMB  SANDWICH 

CORBS, 

by  Geoi:ge  A.  Hoffmso.   23  Apr  jEj^,   3^   P-946 

Unclassified  report 


|- 


Descriptors:  (•Honeycomb  co«s8.  Mechanical 
properties) ,  (•Sandwich  paqel^  Honey>x>mb  cores). 


MATERIALS  (NON-METALUC)  •  Aivision  14 


Sandwich  construction,  T^oarting  (Mechanics),  Deformation, 
EUstloity,  Plasticity,  Stresses. 

An  interesting  property  of  honeycomb  cores  is  that 
their  apparent  Poisson's  ratio  may  assume  values  from 
almost  zero  to  well  above  one,  depending  upon  the  sliape 
and  orientation  of  the  ceils.   This  unusual  behavior 
prompted  this  study,  wherein  Poisson's  ratio  is  derived 
for  cores  with  hexagonal  and  square  cells.   The  ratio  is 
then  related  to  the  stiffness  of  a  sandwich  panel  containing 
such  cores.   It  is  shown  that  large  variations  of  Posson's 
ratio  for  honeycomb  cores  have  little  effect  on  ttw 
BOftneae  of  the  sandwich  paneL    (Authoz) 
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AD-604  363  Div.    15 

OTS  Prices:  HC  $4.00/MF  $1.00  • 

RAND  Corp..  Santa  Monica,  Calif. 

STATISTICS  ON  THE  FIRST  SIX  MILUON  PRIME 

NUMBERS, 

by  F.  Gmenberger  and  G.  Armerdlng.   Oct  61,  150p 

P-a460 

Unclassified  report 

Descriptors:  (*Prime  numbers.  Statistical  analysis), 
{•Statistical  analysis.  Prime  numbers),  Numbers, 
Numerical  analysis.  Distribution,  Tables. 

Tbe  first  table  shows  the  distribution  of  differences 
between  successive  primes,  as  well  as  the  first  occurrence 
of  each  difference.   The  second  table  exhibits  every 
difference  greater  than  100  with  the  lower  prime  of  the  pair 
being  printed.   The  third  table  shows,  for  every  50,000  natu- 
ral numbers,  the  following  information:   (1)  The  number  of 
primes  in  the  indicated  range;  (2)  The  last  prime  to  be 
found  in  the  range;  (3)  The  number  of  occurrences  of 
triplets  having  the  difference  pattern  2,4;  (4)  The  number 
of  occurrences  of  triplets  having  the  difference  pattern 
4,2;  (5)  The  number  of  occurrences  of  quartets  having 
the  difference  pattern  2,4,2.   The  fourth  table  displays 
explicitly  the  lowest  prime  of  each  four  having  a  2,4,2 
difference  pattern.   The  fifth  table  lists  the  number  of 
occtirrences  of  twin  primes  in  each  range  of  100,000 
natural  numbers. 


THE  THEORY  OF  DYNAMIC  PROGRAMMING, 
t7  Richard  Bellman.   30  Jul  &4.  2Sp   P-550 

Unclassified  report 

An  address  before  tbe  annual  summer  meeting  of  tbe 
American  Mathematical  Society.  Laramie,  Wyoming. 
2  Sep  54. 

Descriptors:  (*Djmamlc  programming.  Theory),  Trans- 
formations (Mathematics),  Fiuctions,  Equations. 
Probability.  Differential  equations,  Calculus  of  variations. 

The  paper  is  the  text  of  an  invited  address  before  tbe 
annual  summer  meeting  of  the  American  Mathematical 
Society  at  Laramie.  Wyoming,  September  2.  1954.   The 
contents  are  chiefly  of  an  expository  nature  on  tbe  theory 
of  djmamlc  programming. 


AD-604  390  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  SanU  Monica,  Calif. 
ANALYTICAL  APPROXIMATIONS:    VOLUME  15, 
by  Cecil  Hastings,  Jr.  and  James  P.  Wong,  Jr. 
12  Aug  54,    6p    P-556 

Unclassified  report 

Descriptors:  (*Numerical  analysis.  Integrals), 
(•Integrals,  Numerical  analysis).  Numerical  methods 
and  procedures.  Statistical  tests. 

Analytical  approximations  of  Chi-Square  Integrals  are 
presented. 


AD-604  377  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  USE  OF  MULTI-STAGE  SAMPLING  SCHEMES  IN 

MONTE  CARLO  COMPUTATIONS, 

by  Andrew  W.  Marshall.   3  Jun  54,  21p  P-531 

Unclassified  report 

Paper  presented  at  Symposium  on  Monte  Carlo  Methods, 
GainesvUle,  Florida.  March  17,  1954. 

Descriptors:  (*Monte  Carlo  method.  Sampling), 
(•Sampling,  Monte  Carlo  method).  Probability, 
Distribution  theory.  Sequential  analysis.  Statistical 
processes. 

Tbe  details  of  one  of  the  available  techniques  of  Monte 
Carlo  computations,  importance  sampling,  that  can  make 
Monte  Carlo  computations  much  more  efficient  if  It  were 
possible  to  choose  judiciously  the  probability  distribution 
from  which  the  sample  observations  are  drawn  are 
discussed. 


AD-604  381  Div.    15 

OTS  Prices:  HC  $1.00/BfF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

ASYMPTOTIC  SOLUTIONS  FOR  A  CLASS  OF  INTEGRAL 

EQUATIONS, 

by  Richard  Latter.   9  Jul  54,  20p   P-544 

Unclassified  report 

Descriptors:  (•Integral  equations.  Numerical  analysis). 
Numerical  methods  and  procedures.  Integrals,  Functimis. 


AD-604  391  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  SanU  Monica,  Calif. 
UNIVARIATE  TWO- POPULATION  DISTRIBUTION- 
FREE  DISCRIMINATION, 
by  D.  S.  StoUer.    15  Nov  54,  1%   P-556 

Unclassified  report 

Presented  at  the  Meeting  at  the  Institute  of  Mathematical 
Statistics.  Montreal.  Canada.  10-13  Sep  54. 

Descriptors:  (•Statistical  analysis.  ProbaUUty),  StatisUoal 
tests.  Population  (Mathematics),  Statistical  functions 
(Mathematical),  Classification,  Equations,  Psycbometrlos. 


AD-604  392  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 
RATIONAL  GAME  ON  THE  SQUARE, 
by  O.  Gross.   10  Aug  54.  7p   P-557 

Unclassified  report 

Descriptors:  (*Game  theory.  Mathematics).  Functions. 
Integrals,  Optimization.  Integration.  Equations. 

An  example  is  given  of  a  two-person  zero- sum  game 
on  the  unit  square,  having  as  payoff  a  continuous  rational 
function  with  rational  coefficients  and  such  that  the  only 
optimal  strategy  available  to  either  player  is  tbe  Cantor 
function.    (Author) 


AD-604  386  Div.   15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  SanU  Monica,  Calif. 


AD-604  393  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 
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ANALYTICAL  APPROXIMATIOHS:  VOLUMB  16, 
hf  CecU  Hastings,  Jr.  and  Jamea  P.  Wai«.  Jr. 
as  Aug  54,  6p   P-559 

UnoUsslfled  report 


Deacrlptois:  (•Kumertcal  analjlMs,  Integrals), 
(•Integrals,  Numerical  analysl*),  Numerloal  mettwds 
and  procedures.  Statistical  testa. 

Analytical  approximations  of  Chl»-equare  integrals  ar« 
presented. 


AD-604  396 
OTS  Prices: 


Div.    15,  30 
HC  $1.00/MF  $0.50 


RAND  Corp.,  SanU  Monica,  Caltil 

REVISIONS  AND  EXTENSIONS  TO  THE  SIMPLEX 

METHOD  (WITH  SIDE-LIOHTS  dH  PROGRAMMING 

TECHNIQUES). 

by  William  Orchard-Hays.  2  Sep  54.  23p   P-562 

Unclassified  report 

Descriptors:  (•Linear  programming,  Programming 
(Computers)).  Computers,  Matrix  algebra.  Optimization, 
Corrections,  Control  sequences,  Theorems. 

Modification  In  various  ways  of  tbe  simplex  algorithm 
for  solving  linear  programming  problems  and  Its  implica- 
tions for  flexibility  and  adaptability  in  a  computer  code  is 
examined. 


AD-604  398  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.S0 

RAND  Corp.,  Santa  Monica,  Callfl 

CONSTRUCTIVE  PROOF  OF  THE  MIN-MAX  THEOREM. 

by  George  B.  Dantzig.   8  Sep  54.  1^   P-564 

Unclassified  report 

Descriptors:  (•Game  theory.  Theorems),  Matrix 
algebra.  Linear  programming.  Equations.  Iterative 
methods. 

A  short  algebraic  proof  of  tbe  fundamental  theorem  at 
games  is  given  that  is  elementary  and  constructive.  A 
simple  example  illustrates  the  method.   (Autbor) 


AD-604  399  Div.    15,  18,  3$ 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  CaUf) 

DECISION  MAKING  IN  THE  FACt  OF  UNCERTAINTY: 

I  (UNCERTAIN  OUTCOME), 

by  Richard  Bellman.   21  Sep  54,  9p   P-568 

Unclassified  report 

Descriptors:  (•Decision  theory.  Logistics),  Decision 
making,  Eoooomics,  Statistical  functions.  Stochastic 
processes,  Mathematioal  models. 

A  number  of  simple  multi-stage  decision  processes 
where  the  intuitive  conc^t  of  nii»»^mi««i^  expected  gain 
over  e]q;>ected  cost  is  valid  are  considered.   (Autbor) 


AD-604  404  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calltl 

DYNAMIC  PROGRAMMING  AND  A  NEW  FORMALISM 

IN  THE  THEORY  OF  INTEGRAL  EQUATIONS, 

by  Richard  Bellman.   1  Oct  54,  8p  P-574 

Unclassified  report 


MATHEMATICS  •  Division  15 


Descriptors:  (•Dynamic  programming.  Integral 
expiations),  (•Intf^al  equations.  Dynamic  programming). 
Differential  equations.  Functions. 

It  is  shown  that  Oie  functional  equation  technique  of  tbe 
theory  of  dynamic  programming  may  be  used  to  derive 
Amctlcmal  dlflerentUl  equations  for  the  characteristic 
values  of  a  certain  integral  equation  similar  to  those 
obtained  for  the  eigenvalues  of  differential  equations. 
(Autbor) 
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RAND  Corp..  SanU  Monica,  Calif. 
ON  A  QUASI-LINEAR  EQUATION, 
by  Richard  Belhnan.   1  Oct  54,  lip  P-S75 

Unolassifled  report 

Descriptors:  (*Equations.  Dynamic  programming), 
(•Dynamic  programming.  Equations),  Statistical  analysis. 
Numerical  methods  and  procedures.  Theorems. 

Tbe  purpose  of  this  pi^r  is  to  establish  some  limit 
theorems  for  the  solutions  of  non-linear  recurrence 
reUtions.   Recurrence  relations  of  this  kind  occur  in 
various  dynamic  programming  problems.   (Author) 
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ON  AN  ITERATIVE  PROCEDURE  FOR  OBTAINING  THE 

PERRON  ROOT  OF  A  POSITIVE  MATRIX. 

by  Richard  Bellman.   5  Oct  54,  1^   P-577 

Unclassified  report 

Descriptors:  (•Uerative  methods.  Matrix  algebra). 
(•Matrix  algebra.  Iterative  methods).  Game  theory. 
Dynamic  programming.  Numerical  methods  and 
procedures. 

An  iterative  procedure  for  obtaining  tbe  characteristic 
root  of  largest  absolute  value  of  a  positive  matrix,  the 
Perron  Root,  is  derived  «^ch  yields  geometric  conver- 
gence.  (Autbor) 
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Stanford  Univ.,  Calif. 
AN  OBSTACLE-COURSE  PROBLEM:  L 
'Technical  rept.  no.  98,. 
by  Joseph  Kadane.   30  Jul  64,  17p 
Contract  Nonr225  52,  ProJ.  NR342  022 

Unclassified  report 

Derforlptors:  (*Probablltty,  Statistical  analysis), 
(•OptimizaUon,  ProbaUUty),  Decision  theory,  Algebra, 
Analysis  of  variaiKse,  Theorems,  Convex  seU. 

An  obstacle  course  is  presented  in  which  n  obstacles 
are  given,  together  with  the  probability  of  successfully 
overcoming  the  i(tb)  obstacle.   A  runner  is  permitted  to 
choose  r  <  or  =  n  (r  fixed)  obstacles  and  to  order  them,  so 
that  be  maximizes  his  expected  value,  on  tbe  assumption 
that  once  he  fails  to  overcome  an  obstacle  he  receives  only 
tbe  pointe  previously  earned.   Tbe  optimal  ordering  of  tbe 
chosen  r  is  a  simple  function  of  the  obstacle  parameters. 
The  optimal  choice  of  which  r  to  attempt  is  more  compli- 
cated, and  three  attematlve  computaticMial  procedures  are 
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given,  together  with  a  proof  that  each  will  terminate  at  the 
c^>timal  r,  and  an  iq)per  bound  on  the  number  of  comparisons 
reauired  for  each.  (Author) 
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Union  ColL,  Schenectady.  N.  Y. 

GREEN'S  FUNCTIONS  FOR  JOURNAL  BEARINGS. 

by  Joseph  Modrey.   Aug  64,  63p 

Grant  Nonr  G00028  62.  Pro].  NR062  306 

Unclassified  rqwrt 

Descriptors:  (*Green's  function.  Journal  bearings). 
(♦Journal  bearings.  Green's  function).  Pressure,  Fluid 
flow.  Series,  Transformations  (Mathematics),  Integrations, 
Functions,  EMfierential  equations. 

The  Green's  Functloos  are  given  as  the  sum  of  a  closed 
form  function  and  a  Fourier  Series.   The  coefficients  of  the 
Fourier  Series  are  given  as  functions  of  peripheral  source 
location  and  journal  eccentricity.   With  these  data  It  is 
shown  how  the  Green's  Function  for  any  LA>  aad  source 
offset  can  be  generated.   Data  assumes  full  360  degree 
Journal  bearings  but  transformations  are  given  for 
generating  the  Green's  Functions  for  180  degree  bearings 
as  well.   The  data  given  is  applicable  to  both  compressible 
and  Incompressible  fluids.   By  the  use  <d  Green's  Function 
the  bearing  problem  is  reduced  from  one  of  solving  partial 
differential  equations  to  one  of  simple  Integrations.   The 
computer  programming  for  Integration  is  considerably 
simpler  than  that  for  differentiation.   This  simplicity 
enables  designers  not  de^ly  versed  In  field  equations  and 
their  convergence  to  perform  their  own  analysis  with 
minimum  restrictions  <m  geometry.  (Author) 
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A  NOTE  ON  THE  USE  OF  WTCK'S  THEOREM. 

by  A.  Ramakrishnan,  K.  Venkatesan  and  V.  Devanathan. 

Sep  62.  lip   P-2633 

Unclassified  report 

Descriptors:  (*Fleld  theory.  Theorems),  (•Theorems, 
Field  theory),  Sequential  analysis,  Matrix  algebra, 
Hamiltonian,  Stochastic  processes.  Equations,  Integration, 
Nuclear  scattering,  S-Matrix,  Operators  (Mathematics), 
Quantum  mechanics. 

A  comparative  study  is  made-  of  the  well-loaown  method 
of  establishing  the  equivalence  of  the  field  theoretic  and 
Feynman  formalisms  using  Wiclc's  theorem  and  the  method 
of  Ramakrishnan,  et.  aL  (Author) 
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OTS  Prices: 


Div.    15 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica.  Calif. 

THE  MAXIMUM  CONNECTIVITY  OF  A  GRAPH. 

by  Frank  Harary.   Feb  62,  ISp   P-2S31 

Unclassified  report 

Descriptors:  («Grq>hiC8.  Msttematics). 

The  paper  solves  the  problem  of  the  tnM-riwn„tr, 
connectivity  of  any  graph  with  a  giwo  number  ot  points  and 
lines.   In  addition,  the  minimxmi  connectivity.   The 
maximum  diameter,  and  the  minimum  diameter  are 
obtained.   Two  unsolved  problems  concerning  the 
distribution  of  the  values  of  the  connectivity  and  the 
diameter  are  Included. 
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RAND  Corp.,  Santa  Monica,  Calif. 

A  COMPLEMENTARY  PROBLEM  ON  NONPLANAR 

GRAPHS, 

by  Frank  Harary.    Feb  62,  P-2534 

Unclassified  report 

Descriptors:  (*Graphlc8,  Theory),  Euler's  angles. 
Equations,  Theorems.  (Seometry,  Printed  circuits. 
Networks. 

It  has  been  found  empirically  by  John  L.  SelfHdge,  In 
work  with  networks  to  tie  used  as  printed  circuits,  that  for 
every  network  with  nine  nodes  which  was  encountered, 
either  it  or  its  complementary  network  could  not  be  printed 
with  no  intersecting  arcs.   In  terms  of  graph  theory  this 
conjecture  asserts  that  for  every  graph  G  with  p  =  9  points, 
either  G  or  its  complementary  graph  G  is  nonplanar.   If 
this  conjecture  holds  for  graphs  with  9  points,  it  clearly 
also  holds  for  graphs  with  p  >  9  points.    It  was  remarked  in 
the  problem  that  a  simple  argument  using  Euler's 
polyhedron  formula  readily  demonstrates  the  conjecture 
for  all  graphs  having  p  >  11  points.    The  purpose  ot  this 
miscellaneous  note  is  to  supply  that  argument. 


>. 
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RAND  Corp.,  Santa  Monica.  Calif. 

ASYMPTOTIC  EXPANSIONS  FOR  THE  DISTRIBUTION 

OF  MAXIMUM  DEVIATIONS  IN  THE  BERNOULLI 

SCHEME, 

by  V.  S.  Korolyuk.  7  Sep  56,  8p  T-66 

TT  64  71239 

Unclassified  report 

Trans,  of  Akad  emiya  Nauk  SSSR.   Dokl  ady    1956. 
▼.  108   no.  2  p.  183-186. 

Descriptors:  («Statlstlcal  dlstrtbutlons .  Series),  ("Series. 
Statistical  distributions).  Probability,  Statistical 
functions.  Theorems. 

A  method  of  construction  of  asymptotic  expansions  for  the 
distribution  functions  ci  maximum  deviations  of  sums  of 
independent  random  variables  is  presented.   This  method 
also  can  be  applied  to  more  general  schemes,  for  instance, 
in  the  case  of  lattice  random  variables  and  random 
variables  having  a  density  function. 


AD-604  460  Dlv.    15,  9,  20,  25 
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RAND  Corp..  Santa  Monica.  Calif, 

INTEGRAL  EQUATIONS  WITH  DIFFERENCE  KERNELS 

OF  FINITE  INTERVALS-H:    RESOLVENT  KERNELS, 

by  A.  Leonard  and  T.  W.  MullUdn.    Aug  64,  28p 

RM -4235- PR 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:  (*Integral  equations.  Transport  prop- 
erties), (•Transport  properties.  Integral  equations). 
Neutron  transport  theory.  Dynamics,  Gases,  Iterative 
methods.  Transformations  (Mathematics),  Functions, 
Geonaetry,  Heat  transfer.  Fluid  mechanics. 

In  this  memorandum  the  authors  present  a  technique  for 
the  solution  of  certain  integral  equations,  on  a  finite 
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Interyal  of  the  real  Hue,  that  arise  In  the  theories  of 
neutron  transport,  radiative  transfer,  and  linearized  gas 
dynamics.    The  kernels  in  the  equations  studied  are 
functions  of  the  difference  of  the  arguments  and  Involve  an 
exponential  factor.    By  the  methods  of  singular  integral 
equations,  the  result  for  the  resolvent  kernel  Is  obtained  In 
the  form  of  simple  quadratures  and  rapidly  convergent 
Fredholm  equations.  (Author) 
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RAND  Corp.,  Santa  Monica.  Call{. 

GREEN'S  FUNCTIONS  FOR  ONE-VELOCITY  NEUTRON 

TRANSPORT  IN  A  ONE-DIMENHONAL  SLAB  AND 

SPHERE, 

by  A.  Leonard  and  T.  W.  MulllklLiu   Aug  64,  15p 

RM-4206-PR 

Contract  AF49  638  700 


Unclassified  report 


Descriptors:  (*Green's  function.  Neutron  transport 
ttieOT).  (•Neutron  transport  theory.  Green's  function), 
(•Transport  properties.  Integral  equations).  Scattering, 
Isotroplsm,  Transformations  (Mathematics),  Integration, 
Iterative  methods.  Functions.  Equations. 

The  memorandum  presents  an  exact  and  efficient  method 
of  computing  a  well-defined  resolvent,  or  Green's  function, 
for  one-velocity  neutron  transport  or  radiative  transfer  In 
a  one-dimensional  slab  or  sphere  with  isotropic  scatterli^ 
It  is  shown  that  the  resolvent  for  the  slab  may  be  simply 
e^qiressed  In  terms  of  a  'complex-valued'  solution  to  the 
transport  equation,  using  the  Laplace  transform  and 
contour  deformation.    (The  prooadure  for  computing  this 
solution  by  means  of  simple  quadratures  and  rapidly  con- 
vergent Fredholm  equations  is  given.)   The  result  for  the 
sphere  rescrivent,  which  is  closely  related  to  that  for  the 
Blab,  is  also  presented,  with  particular  attention  to  the 
flux  resulting  from  a  point  source  in  the  center  of  a  sphere. 
(Author) 
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California  Univ.,  Davis. 

EXTREMA  FOR  EIGENVALUES 

SYSTEMS. 

Final  rept., 

by  Dallas  O.  Banks.   1964,  1^ 

Grant  AF  AFOSR82  63 

AFOSR  64  1445 


3F  VIBRATING 


Unclssstfled  report 


Descriptors:  (•Vibration.  Matrtx  algebra),  (•Matrix 
algebra,  Vibration),  Energy,  Ibfathematical  analysis. 
FunctiooB. 


rr 


The  results  of  two  areas  of  research  are  reported.   The 
first  concerns  bounds  for  the  eigenvalues  of  vlbratti^ 
strings.   The  second  concerns  boinds  for  eigenvalues  of  a 
positive  symmetric  definite  matrix  A  relative  to  a  non- 
negative  matrix  B.  I.e.,  the  valuee  of  lambda  such  that  the 
system  of  equations  (A-lambda  x  B)x  =0  has  a  nontrlvial 
solution.   The  results  in  this  case  are  the  analog  of  results 
found  earlier  by  the  Investigator  for  the  eigenvalues  of  a 
vibrating  string. 
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Numerical  Analysis  Lab.,  Unlv,  Idf  Wlscoosin,  Madison. 
NUMERICAL  TREATMENT  OF  pUFFERENTL^L 


EQUATIONS, 

by  James  Thomas  Day. 

Grant  Nonr  (30002  64 


1964,  5p 


Unclassified  report 


Descriptors:  (•Differential  equations,  Numerical 
analysis),  (•Numerical  methods  and  procedures. 
Differential  equations).  Boundary  value  problems. 
Integration,  Trigonometry. 

A  Runge-Kutte  Type  method  for  the  numerical  solutlrai  of 
the  differential  equation  y'  =  f(x,y),  and  the  Goursat- 
Problem  Is  presented.   Some  Trigonometric  One -Step 
Methods  for  the  Numerical  Integration  of  a  Certain  Class  of 
Order  Linear  Ordinary  Differential  Equations  are 
dlsciissed.    Finally,  the  numerical  solution  erf  an  N  Point 
Boundary  Value  Problem  for  linear  ordinary  differential 
equations  Is  presented. 
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OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
THE  USE  OF  QUADRATIC  PROGRAMMING  IN 
STOCHASTIC  LINEAR  PROGRAMMING, 
by  E.  M.  L.  Beale.    15  Aug  61,  26p   P-2404 

UnclassUIed  report 

Paper  to  be  presented  at  Annual  International  Meetii^ 
(po.  8)  of  TIMS,  Brussels,  23-26  Aug  61. 

Descriptors:  (•Quadratic  programming,  Linear 
programming),  (*Linear  programming.  Quadratic 
programming),  Stochastic  processes.  Probability, 
Distribution  theory. 

This  paper  presents  a  simple  method  of  allowing  for 
uncertainties  In  the  constant  terms  (I.e.  right  hand  sides) 
of  a  linear  programming  problem,  and  hence  producing 
realtetlc  'safety  margins'  In  the  solution.   This  Is  done  by 
fitting  a  mixture  of  uniform  distributions  to  the  assumed 
distributions  of  these  right  hand  sides,  and  using  a 
particular  quadratic  programming  algorithm.  (Author) 


AD-604  530  Dlv.    15 
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SOME  PERCENTAGE  POINTS  OF  THE  NON-CENTRAL 

t-DISTRIBUTION, 

by  Ernest  M.  Scheuer  and  Robert  A.  Spurgeon. 

Aug  62,  14p    P-2621 

Unclassified  report 

Prepared  In  cooperation  with  Space  Technology  Labs., 
Inc. 

Descriptors:  (•Statistical  distributions.  Numerical 
analysis).  Statistical  data.  Tables. 

Percentage  points  x  such  that  P(l/square  root  of  f  >  x)  = 
epsllon  where  t  has  the  non-central  t-dlstributlon  with  f 
degrees  of  freedom  and  non-centrality  parameter  square 
root  of  (f  +  1)  K  sub  p  (K  sub  P  Is  the  standard  normal 
deviate  exceeded  with  probability  p)  are  tabulated  for 
epsllon  =  .975.  .025;  p  =  .2500,  .1500,  .1000,  ,0656, 
.0400,  .0250,  .0100,  .0040,  .0025,  .0010;  f  =  2  a>  24  (5)  49. 
(Author) 
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OH  THE  SPECTRUM  OF  SINGULAR  BOUNDARY- 
VALUE  PROBLEMS  FOR  ELLIPTIC  DIFFERENTIAL 
EQUATIONS. 

fay  M.  Sh.  Blrman.   5  Oct  55,  8p  T-51 
TT  64  71342 

Unolfalfled  report 

Trans,  tnm  AlaKteint]r«  Nauk  S88R.   Doklady.  1954, 
T.  97.  ao.  1. 

Deacrlptors:  (^Boundary  value  problems.  Differential 
equations),  ('Differential  equations,  Boundary  value 
problems),  Functions,  Integration,  Operators  (Matfae- 
matics).  USSR. 
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RAND  Corp.,  SanU  Monica,  Calif. 

ON  THE  CAUCHY  PROBLEM  FOR  NONLINEAR 

EQUATIONS  IN  A  CLASS  OF  DISCONTINUOUS  FUNCTIONS, 

by  O.  A.  Oleinlk.   27  Jul  55,  lip   T-48 

TT  64  71243 

Unclassified  report 

Trans,  of  Akademiya  Nauk  SSSR.   IXddady,  1954, 
V.  95,  no.  3,  p.  451-454. 

Descriptors:  ('Partial  differential  equations.  Functions), 
{*FviicaoDB.  Partial  differential  equations).  Equations, 
Fonctional  analysis.  Mathematics,  USSR. 
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MACHINE  TESTING  FOR  DEVIATION  OF  DATA  FROM 

A  POISSON  DISTRIBUTION. 

by  F.  A.  Hadden.   Rev.  8  Nov  54.  9p  P-578 

Unclassified  report 

Descriptors:  (*Statl8tical  data.  Data  processli^ 
systems).  (*Data  processing  systems.  Statistical  daU), 
Electron  tubes.  Failure  (Mechanics),  Probability, 
Statistical  analysis. 

In  a  population  of  events  that  are  normsdly  e?q>ected  to 
occur  according  to  the  PoIssod  distribution,  certain 
events  may  occur  as  the  results  of  special  factors  which 
operate  in  relation  to  them  only.   In  such  cases,  these 
specially  influenced  events  will  not  fall  within  the  Polsson 
distribution  that  describes  the  rest  of  the  population.  It 
may  be  desirable  to  study  the  factors  causing  their 
peculiar  occurrence,  and  this  will  require  that  the 
abnormally  occurring  events  be  s^arated  from  the 
normally  occurring  ones.   This  paper  outlines  a  practical 
machine  method  for  making  this  kind  of  separation  for 
any  data  that  is  Polsson  distributed.   For  clarity,  the 
techniques  will  be  described  In  terms  of  a  particular 
example,  the  in-fligfat  failure  of  vacuum  tubes  in  a  piece  of 
airborne  electronic  equipment.   (Author) 
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A  PROBLEM  IN  THE  SEQUENTIAL  DESIGN  OF 

EXPERIMENTS, 

by  Richard  Bellman.   20  Oct  54.   18p  p-586 

Unclassified  report 

Descriptors:  (*I)ynamlc  programming.  Sequences), 
Optimization,  Functions,  Equations.  Stochastic  processes. 

The  problem  of  determining  an  optimal  testing  policy 
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where  one  slmultaneousiy  gains  and  learns  for  the  case 
where  the  outcome  of  one  choice  Is  known  and  the  other  la 
subject  to  a  known  a  priori  distribution  is  coiwldered. 
Results  of  Johnson  and  Karlln,  P-328,  are  obtained  in  a 
different  way  and  extended.   The  methods  used  ai«  appli- 
cable to  more  general  processes.    (Author) 
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RAND  Corp.,  SsnU  Monica.  Calif. 
FULLY  CONVEX  NORMED  LINEAR  SPACES, 
by  Ky  Fan  and  Irving  Glicksberg.    1  Nov  54,  rev. 
17  Jun  55.  17p   P-588 

Unolaaslfiad  report 

Prepared  in  cooperation  with  University  of  Notre  Dam*. 

Descriptors:  ('Functional  analysis.  Sequences), 
CSequences,  Functtonal  analysis).  Convex  sets.  Topology, 
Theorems. 
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DYNAMIC  PROGRAMMING  AND  MULTI-STAGE 
DECISION  PROCESSES  OF  STOCHASTIC  TYPE, 
by  Richard  Bellman.   2  Nov  54,   20p    P-589 

Unclassified  report 

Descriptors:  (*Dynamlc  programming,  Stochastic 
processes),  (*Stochastlc  processes.  Dynamic  program- 
ming). Optimization,  Learning,  Functions,  Equations, 
Sequences. 

The  paper  is  a  summary  of  some  applications  of  the 
theory  of  dynamic  programming  to  various  classes  of 
multi-stage  decision  problems  of  stochastic  type. 
(Author) 
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A  NOTE  ON  THE  MEAN  VALUE  OF  RANDOM 

DETERMINANTS. 

by  Richard  Bellman.   2  Nov  54,  Sp  P-590 

Unclassified  report 

De8cr4>tors:  (^Determinants,  Distribution  theory). 
Operators  (Mathematics),  Matrix  alfl^bra,  ProbablUty. 
Functional  analysis. 

An  explicit  expression  for  the  moments  of  a  random 
determinant  is  presented. 
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ANALYTICAL  APPROXIMATIONS.  VOLUME  17, 
by  CecU  Hastings,  Jr.  and  James  P.  Wmw.  Jr. 
5  Nov  54,  6p   P-592 

Unclassified  report 

Descriptors:  (*Numerical  analjrsls.  Integrals). 
(Integrals,  Numerical  analysts),  Numarloal  T'MtttyMfff 
and  procedures. 

Analytical  approximations  ct  CU-Square  integrals  ar* 
preMotad. 
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DECISION-MAKING  IN  THE  FACE  OF  UNCERTAINTY,  IL 

by  Richard  Bellnuuu   8  Nov  54,  Up   P-S93 

Unclassified  report 

Descriptors:  (*Game  theory,  Dooision  maUi^, 
CDeciskn  making.  Game  theory).  Probability. 
Functions.  Equations,  Sequanoes, 

Multi-stage  processes  involving  Doth  sero-sum  and 
non-zero  sum  games  are  considered.   Usli«  the  concept 
of  'games  of  survival',  approximate  solutions  for  both 
classes  of  multi-stage  games  under  various  realistic 
sssumpttons  are  derived.   (Author 


AO-604  610  DlT.    IS 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  CaUiJ 
NOTES  ON  MATRIX  THEORY,  VI, 
by  Richard  Bellman.  IrTlng  GUokaberg.  and 
OllTer  Gross.   10  Nor  54.  Sp   P-564 

Unclassified  report 

Descriptors:  ('Matrix  algebra.  Idsntlttes),  (Identities. 
Matrix  algebra),  (Inequalities,  Matrix  algebra). 
Numerical  methods  and  procedures.  Theory. 

An  identity  In  matrix  theory  is  derived  which  ylelito  a 
number  of  interesting  Inequalities.   (Author) 


AO-604  611  DlT.   IS 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  SanU  Monica,  Calif. 
ANALYTICAL  APPROXIMATION.  VOLUME  18. 
Iqr  Cecil  Hastings,  Jr.  and  James  P.  Wong,  Jr. 
11  Nov  54.  6p   P-595  i 

I    Unclassified  report 

Descriptors:  (niumerlcal  analysts.  Integrals). 
(^Integrals.  Numerical  analysis).  Numerical  methods 
and  procedures. 

Analytical  4>praadmstlons  of  CU-afuare  Intecrals  are 
presented.  '^ 


AD-604  612  Dlv.    IS 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Coip.,  SsnU  Monica,  Calif. 

UNBAR  PROGRAMMING  UNDER  tJNCBBTAINTY, 

by  George  B.  Dantzlg.  Rst.  8  Mar  $S.  20p  P-S96 

Unclassified  report 

Desor^rtors:  ('LlDear  progrsmmlag.  Theory). 
Functtons,  Probability. 

A  oonq>late  computation  procedure  is  glTon  for  a 
qpeolal  class  of  two-stafs  linear  programming  models  in 
which  allocations  In  the  first  stage  are  made  to  meet  an 
uncertain  but  known  distribution  of  demsDds  occurring  in 
the  second  stsge.  TtaU  case,  applieahla  to  many  practioal 
problems  oonstttutes  the  principal  ipnrt  of  ttw  paper.  Next, 
a  class  of  models  is  oousidered  where  the  aotlTittes  are 
<ttvMed  into  two  or  more  stages.   The  f"ntlt1itt  of  actlT- 
Itles  In  the  first  stsge  are  the  only  ones  that  can  be 
determined  in  adranoe  because  those  In  the  sertimd  and 
-J>tter  stages  depend  on  tte  outoomfS  of  random  erenU. 
Theorems  on  oanrndty  of  the  obJeotlTe  (cost)  ftmotloos 
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are  established  for  the  general  m-stsge  case.  (Author) 


AD-604  613  DlT.    15 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

DYNAMIC  PROGRAMMING  AND  A  NEW  FORMALISM  IN 

THE  CALCULUS  OF  VARIATIONS  I, 

by  Richard  Bellman.    15  Nov  54,  29p   P-597 

Unclassified  report 

Descriptors:  CQynamlc  programmli^.  Calculus  of 
▼»riatlons).  CCalculus  of  variations.  Dynamic  program- 
ming). Decision  theory.  Functions,  Equstions,  Power 
aeries.  Integrals,  Partial  differential  equations. 
Sequences,  Optlmizatian. 

Various  proUems  in  the  calculus  of  varlstlons  are 
considered  as  continuous  decision  procet^es.  It  is  shown 
that  the  methods  of  the  theory  of  dynamic  programming  may 
be  utilised  to  yield  ftmctional  equations  of  a  new  type  and 
successive  approximations  of  monotone  type  to  the 
solutions.    (Author) 


AO-604  616  DlT.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 
ANALYTICAL  APPROXIMATIONS:   VOLUME  19.    • 
by  Cecil  Hastings.  Jr.  and  James  P.  Wooc.  Jr. 
18  Not  54.  7p   P-601 

Unolasslfied  report 

Descriptors:  (*Numerical  analysU.  Integrsls), 
(Integrals,  Numerical  analysis).  Numerical  methods  and 
procedures. 

Analytical  ^iproximations  of  Chi-Square  integrals  are 
presented. 


AD-604  617  DlT.    15.*  26.  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  SanU  Monica.  Calif. 
CONCEPTS  AND  COMPUTING  PROCEDURES  FOR 
CERTAIN  X  SUB  U  PROORAMMDIQ  PROBLEMS, 
ty  Harry  Markowltz.   19  Not  54.  46p  P-602 

Unolasslfied  report 

Deacrlptors:  ('Msthemstlcal  programming.  Program- 
n^  <Computara)),  ('Programming  (Conqiutars),  Linear 
programming).  Mathematical  models.  Mathemstioal 
•nalysU.  Production  coitrol.  Costo. 

Ths  iMq>er  defines  and  applies  certain  oonoepto  he^rful  in 
the  analysis  of  such  X  sub  1]  models;  it  presenU  qieoial 
oomputlng  teofanlques  for  the  C  sub  1  and  C  sub  1] 
analyses:  and  discusses  the  properties,  solution  and 
applloatlon  of  'embedded'  X  sub  1]  models. 


AD-604  620  DIt.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  SanU  Monica.  Calif. 
ANALYTICAL  APPROXIMATIONS:  VOLUME  20, 
by  CeoU  Hastings.  Jr.  and  James  P.  Wok,  Jr. 
24  Not  54.  ^   P-607 

Unolsaslfied  report 

Dasortptors:  CNumesical  analysU.  Integrals),  (Inta- 
grala.  Numerical  analysis).  Numerical  methods  and 
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procedures. 

Analytical  i^>proximations  of  Chi-Square  Integrals 
are  presented. 


going  on  between  them.  The  solutions  of  several  examples 
are  discussed  and  a  general  notion  of  'abstract  market 
game'  is  defined.   (Author) 


AD-604  622  DlT.    IS,  26.  32 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp..  Santa  Monica,  Calif. 

A  LINEAR  PROGRAMMING  SOLUTION  TO  DYNAlflC 

LEONTIEF  TYPE  MODELS, 

by  Harvey  M.  Wagner.   27  Aug  54,  S9p   P-609 

Unclassified  report 

Descriptors:  (*Linear  programming.  Matrix  algebra), 
(^Matrix  algebra.  Linear  programming),  (^Economics, 
Mathematical  models).  Industrial  production.  Industrial 
procurement.  Difference  equations.  Operations  research. 

This  paper  presents  a  general  dynamic  model  of  an 
economy  and  attempts  to  answer  a  number  of  questions 
dealing,  for  example,  with  the  feasibility  of  certain  time 
profiles  of  demand,  Uie  rate  of  substitution  between  eco- 
nomic activities  taldng  place  in  different  time  periods, 
economic  growth,  and  Industrial  cycles;  undoubtedly  there 
are  many  more  applications  of  the  general  model.   The 
solutions  to  the  questions  involve  the  application  of  linear 
programming  to  a  standard  Leontief  input-ou^ut  flow 
matrix  and  a  capital  building  matrix.   In  addition  the 
paper  proposes  a  method  which  Is  designed  to  reduce 
computation  time  considerably.   (Author) 


AO-6(M629  DiT.   IS 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

ON  GAMES  OF  SURVIVAL, 

by  J.  Milnor  and  L.  S.  Shapley.   10  Oct  56,  4Sp 

P-622.  rev. 

Unclassified  report 

Descriptors:  (*Game  theory.  Survival),  Probfbility, 
Matrix  algebra.  Sequences,  Equations,  Functional  anal- 
ysis," Numerical  methods  and  procedures. 

In  a  game  of  survival,  two  players  with  limited  resources 
play  a  zero-sum  game  repeatedly  until  one  of  them  is 
ruined.   The  solution  of  the  survival  game  gives  one  a 
measure  of  the  value  of  resources  in  terms  of  survival 
probabilities.   In  this  paper  the  zero-sum  game  is  ex- 
pressed as  a  finite  matrix,  but  with  (possibly)  incommen- 
siurable  entries;  hence  the  number  of  different  distributions 
of  resources  that  can  occur  during  a  single  play  may  be 
infinite.   The  existence  of  a  value  and  optimal  strategies 
is  proved,  using  the  theory  of  semi-martingales.    A  simple 
approximation  to  the  solution  is  described,  and  several 
examples  are  discussed.   (Author) 


AD-604  632 
OTS  Prices: 


DiT.    IS 

HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 
MARKETS  AS  COOPERATIVE  GAMES, 
*qr  L.  S.  Shapley.   7  Mar  55,  7p   P-629 

Unclassified  report 

Descriptors:  (*Game  theory,  Economlce),  Functions, 
Set  theory. 

Markets  are  formulated  as  cooperative  n-pers(xi  games 
in  which  the  players  are  divided  Into  two  camps,  the  buyers 
and  the  sellers,  with  some  kind  of  profitable  exchange 


AD-604  633  Dlv.    15 

OTS  Prloee:  HC  fl.OO/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

NOTES  IN  THE  THEORY  OF  DYNAMIC  PROGRAMMINQ. 

n:    A  FUNCTICWAL  EQUATION  ARISING  IN  ALLOCATION 

THEORY 

bgr  Richard  Bellman.   25  Jao  S5,  9p   P-631 

Unclassified  report 

Descriptors:  ('Dynamic  programming.  Theory), 
Functions,  Equations,  Opttmlsation. 

The  structure  at  the  solution  of  f(x)  >  Max  (0<y<x) 
(g(y)-«-h(x-y)-ff(ay'«-b(x-y))),  in  the  case  where  g  and  h  are 
concave  is  derived. 


AD-604  634  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

NOTES  IN  THE  THEORY  OF  DYNAMIC  PROGRAMlOMa. 

ni:  EQUIPMENT  REPLACEMENT  POUCY, 

by  Richard  Bellman.   26  Jan  55,  dp  P-632 

Unclassified  report 

See  also  AD-604  633 

Descriptors:  (^Dynamic  programming,  Tbeorjr),  Funotioaa, 
Equations,  Economics,  OptimlBation. 

The  functional  equation  technique  of  the  theory  of 
dynamic  programming  is  ^>plied  to  the  theory  at 
equipment  replacement.    (Author) 


AD-604  637  Dlv.   IS 

OTS  Prices:  HC  $1.00/MF  $0.S0 

RAND  Corp.,  Saata  Monica,  Calif. 

PERTURBATION  METHODS  IN  APPLIED 

MATHEMATICS, 

Richard  Bellman.   10  Feb  SS,  1^   P-635 

Unclassified  report 

Descriptors:  (*Perturbation  theory.  Mathematics). 
(*Power  series.  Numerical  methods  and  procedures). 
Equations,  Numerical  analysis. 

The  paper  presents  a  simple  technique  which  will  in 
many  cases  Increase  the  range  of  effectiveness  of  per- 
.turbation  and  power  series  methods  In  situations  in  whicb 
the  equations  treated  contain  parameters  which  assume 
only  positive  values.   (Author) 


AD-604  638  Dlv.   IS 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

SOME  NONCLASaCAL  PROBLEMS  IN  THE  CALCULUS 

OF  VARIATIONS, 

by  R.  Bellman,  I.  Gllcksberg,  and  O.  Gross. 

17  Feb  55,  1^   P-636 

Unclasslfled  report 

Descriptors:  (♦Calculus  of  variations,  Game  theory), 
J^Game  theory.  Calculus  of  variations).  Numerical 
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methods  and  procedures.  Equations,  Identities,  Functlaiul 
analysis.  ' 


The  purpose  of  tliia  p^>er  Is  to  iUvstrate  the  qiplloatlOB 
of  the  mln-max  theorem  of  game  theory  to  the  uAuUoa 
of  some  clasaes  of  variational  problems  involving  noo- 
analytlo  funotkmals.  (Auttmr) 


AD-604  639  Dlv.   IS 

OTS  Prloee:  HC  $2.00/Mr  $0.50 

RAND  Corp.,  Santa  Mooloe,  CaUfi 

THE  OPTOflZATION  OF  A  QUADRATIC  FUNCTION 

SUBJECT  TO  LINEAR  CONSTRADTTS, 

by  Harry  Markowltz.   Rev.  27  Jun  65,  35p   P-637 

Unclassified  report 

Descriptors:  (*Nonllnear  prograimmlng.  Optimization), 
Functions,  Set  theory.  Convex  sets.  Linear  programming, 
(^tadratlc  programming. 


AD-604  640  Dlv.   15 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif  j 
VAIUATIONAL  PROBLEMS  WITH  CONSTRAINTS, 
by  R.  Bellman,  W.  H.  Fleming,  and  D.  V.  Wldder. 
23  Feb  55.  40p   P-639  jj 

I     Unclassified  report 

Descriptors:  (*Calculu8  of  varlanons.  Dynamic  pro- 
gramming). (*Dynamic  programming.  Calculus  of  varin- 
tlOBB),  Integrals,  Functions,  Theorems. 

The  problem  considered  is  that  of  maximizing  an 
integral  F(x.y)dt  subject  to  x'  -  G(x,y).  x(0)  =  c,  and 
0<or«y<or«x.   An  essentially  new  feature  is  detem^n- 
Ing  in  what  regions  y-x,0<y<x,andy-0.   (Author) 


AD-604  641  DlT.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

NOTES  IN  THE  THEORY  OF  DYNAMIC 

PROGRAMMING.   IV:  A  VARIATIONAL  PROBLEM  WITH 

CONSTRAINTS, 

by  Richard  Bellman.  28  Feb  55,  2Sp  P-640 

Unclassified  report 

See  also  AD-604  634 

Descriptors:  (^Dynamic  programtali^.  Theory),  Func- 
tions, Equations,  Partial  differential  equations.  Integrals. 
Decision  theory.  Optimization. 

The  purpose  of  the  paper  is  to  Illustrate  how  the  func- 
tional equation  technique  of  the  theory  of  dynamic  pro- 
gramming may  be  employed  to  treat  a  class  of  variational 
problems  with  ccmstrainta.    (Author 


AD-604  647  DIt.    15,  26 

OTS  Prioes:  HC  $3.00/MF  $0.75 

RAND  Corp.,  Santa  Moofoa,  Calif. 

MATHEMATICAL  ASPECTS  OF  SCHEDULING  THEORY, 
fay  Richard  Bellman.   Rev.  23  May  56,  75p   P-651 

Unclassified  report 


Descriptors:  (♦Scheduling,  Matbematics),  Production 
oootrol,  Mathemstioal  models.  Qmunic  programming. 
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Permutations,  Queueing  theory.  Matrix  algebra.  Trans- 
portation, Topology,  Linear  programming.  Numerical 
analysis.  Polynomials,  Computers,  Calculus  of  variatioas. 
Stochastic  processes.  Game  theory.  Iterative  methods. 
Operations  research.  Mathematical  analysis. 

The  purpose  of  this  paper  Is  to  formulate  a  number  of 
significant  mathematical  problems  which  have  arisen  in 
connection  with  the  theory  of  scheduling,  and  to  discuss 
the  methods  which  have  been  devised  to  treat  these 
problems.   (Author) 


AD-604  648  DIt.    IS,  26,  32 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

RECENT  ADVANCES  IN  LINEAR  PROGRAMMING, 

bgr  George  B.  Dantzlg.   12  Apr  55,  32p   P-652 

Unclassified  report 

Descriptors:  (♦Linear  programming.  Reviews), 
Operations  research.  Management  engineering. 
Numerical  methods  and  procedures. 

Three  topics:  uncertainty,  combinatorial  problems,  and 
large  scale  systems  are  discussed. 


AD-604  666  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50  ~ 

RAND  Corp.,  Santa  Monica,  Calif. 

SOME  SIMPLEX-LIKE  NONLINEAR  PROGRAMMING 

PROCEDURES, 

l7  Phll^  Wolfe.  Sep  61.  19p  P-2446 

Unclassified  report 

Descriptors:  (♦Nonlinear  programming.  Numerical 
methods  and  procedures).  (♦Numerical  methods  and 
procedures.  Nonlinear  programming).  Functions, 
Convex  sets.  Quadratic  programming. 

Four  computational  techniques,  based  on  the  simplex 
method,  for  the  solution  of  nonlinear  programming 
problems  are  described  and  compared.   (Author) 


AD-604  672  Dlv.    15 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
A  SHORT  TABLE  OF  PRIME  NUMBERS, 
by  George  Armerding  and  Fred  Gruenberger. 
Dec  61.  40p  P-2500 

Unclassified  report 

Descr^rtors:  (♦Prime  numbers.  Tables),  Numbers. 

The  first  9500  prime  nimibers  (considering  unity  as  a 
prime)  are  listed  here  together  with  an  index  number 
(from  1  to  9500).   (Author) 


AD-604  705  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
FUNCTIONAL  EQUATIONS  IN  THE  THEORY  OF 
DYNAMIC  PROGRAMMING:  H:   NONLINEAR  DIF- 
FERENTIAL EQUATIONS, 
fay  Richard  Bellman.   5  May  55,  6p   P-671 

Unclassified  report 

See  also  AO-293  678 
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Descriptors:  (^Dynamic  programming,  theory), 
(*FuiictioDa,  Equatioas),  (^Nonlinear  cUflerenttal 
equattons,  Qjmamlc  programming). 

The  study  of  dynamic  programming  processes  at 
continuous  type  gives  rise  to  functional  equations  of  the 
form  dx/dt  -  Maji/q  f  (x,t;q).   In  this  paper  we  present  a 
summary  of  some  basic  results  concerning  the  existence 
and  uniqueness  of  solutions  of  this  equatl<nu   Detailed 
results  will  ^ipear  subsequently.   (Author) 


AD-604  708  DIt.    15 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
FUNCTIONAL  EQUATIONS  IN  THE  THEORY  OF 
DYNAMIC  PROGRAMMING:  HI:  MULTI-STAGE  GAMES* 
by  Richard  Bellman.   13  May  55,  rev.  14  Mar  56, 
33p   P-676 

Unclassified  report 

See  also  AD-604  705 

Descriptors:  (*Dynamlc  programming.  Game  theory), 
(*Game  theory.  Dynamic  programming),  ('Functions. 
Equations),  Optimization,  Stochastic  processes, 
Se<pieiices,  Differential  equations,  Probataility. 

The  pi«)er  establishes  existence  and  uniqueness  theorems 
for  a  class  of  functional  equations  occurring  in  the  theory 
cf  multi-stage  games.    (Author) 


AD-604  709  DlT.   15.  5,  7.  33 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

COMPUTATION  OF  MAXIMAL  FLOWS  IN  NETWORKS, 

by  D.  R.  Fulkerson  and  G.  B.  Dantzig.    1  Apr  55.  18p 

P-677 

Unclassified  re|>ort 

Descriptors:  (^Linear  programming.  Networks), 
(*Network8,  Linear  programming),  Algebraic  tofwlogy. 

A  sin4>le  computational  method,  based  on  the  simplex 
algorithm  of  linear  programming,  is  proposed  for  the  follow- 
ing problem:   'Consider  a  network  (e.g.,  rail,  road, 
communication  network)  connecting  two  given  points  by  way 
of  a  number  of  intermediate  points,  where  each  link  of  the 
network  has  a  number  assigned  to  it  representing  its 
capacity.   Assuming  a  steady  state  coodition,  find  a 
maximal  flow  from  one  given  point  to  the  other.'    (Author) 


AD-604  710  DtT.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

CECH  COMPACTIFICATIONS  OF  PRODUCTS, 

bgr  Irving  GUcksberg.   16  May  55,  7p  P-678 

Unclassified  report 

Descriptors:  (^Topology,  Theorems),  Set  theory. 
Functional  analjrsla. 

The  purpose  of  this  note  is  to  point  out  the  following 
easily  obtained  relationships  between  pseudo-compactness 
and  Cech  compactificatlons  of  certain  product  spaces: 
(a)  If  beta  (X  x  Y)  »  beU(X)  x  beU  (Y)  and  neither  X  nor 
Y  is  finite,  then  X,  Y  and  X  x  Y  are  pseudo-compact; 
(1^  if  X  and  Y  are  pseudo-compact,  and  one  is  locally 
compact,  beU  (X  x  Y)  =  beU  (X)  x  beU  (Y);  where  beU 


(X)  denotes  the  Cech  compaotlflcatlon  of  X.   Combtned, 
the  conditions  yield  one  apparently  new  fact  about  pseudo- 
oompact  spaces:   A  finite  product  of  pseudo-compact  spaces, 
all  but  one  of  them  kwally  oon4>act.  Is  pseudo-compact. 
(Author) 


AD-604  711  DIv.   15 

OTS  Prices:  HC  $a.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  ELIMINATION  FORM  OF  THE  INVERSE  AND  ITS 

APPUCATION  TO  LINEAR  PROGRAMMING, 

by  Harry  Markowitz.   8  Apr  55,  a9p   P-680 

UaolsMifled  report 

Descriptors:  (*Linear  programming.  Matrix  algebra). 
Operations  research.  Transformations  (Mathematlos), 
Iterative  methods.  Set  theory. 

The  paper  discusses  a  particular  product  form  of  inverse 
which  is  closely  related  to  the  Gaussian  elimination 
method  of  solving  a  set  of  simultaneous  equations.   This 
'elimination  form  of  the  inverse'  is  especially  valuable  when 
A  has  a  large  number  of  zero  coefficients.   If  A  has  no 
zero  coefficients,  on  the  ottier  hand,  the  elimination  form 
of  inverse  is  still  generally  as  convenient  as  the 
conventional  A  (-1).  (Author) 


AD-604  713  Dlv.   15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Mooica,  Calif. 
NOTE  ON  A  THEOREM  OF  DILWORTH, 
by  D.  R.  Fulkerson.    11  Apr  55,  7p   P-681 

Unclassified  report 

Descriptors:  (*Seft  theory.  Mathematical  analysis). 
Theorems. 

A  theorem  due  to  Dllworth  on  chain  deoompoeitions  of 
partially  ordered  sets  is  shown  to  be  a  consequence  of 
Meoger's  theorem  in  the  theory  of  linear  graphs.    (Author) 


AD-604  717  Dlv.   15.  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

COMPUTING  EXPERIENCE  WITH  LINEAR  PROGRAM- 
MING AND  ITS  VARIANTS, 
bgr  William  Orchard-Hays.   8  Aug  56,  1^   P-688 

Unclassified  report 

Descriptors:  (^Linear  programmli^,  Programmiag, 
(Computers)),  («Programmlng  (Computers),  Linear 
programming).  Mathematical  models.  Matrix  algebra. 
Numerical  methods  and  procedures.  Optimization, 
Iterative  methods.  Industrial  production. 

The  ^>plication  of  linear  programming  to  complex 
problems  gives  rise  to  the  h«tw<Hng  of  large  matrix 
problems.   The  simplex  method  proved  to  be  the  most 
expedient  of  any  tried  but,  since  this  Is  essentially 
Gaussian  elimination,  numerical  techniques  for  >««twnii.g 
it  have  definite  limitations,  both  with  regard  to  running 
time  and  memory  size.   RAND's  simplex  codes  for  the 
IBM  701  were  designed,  through  revisions  to  the  method 
and  special  compiling  routines,  to  matntjin  great  pre- 
cision and  facilitate  checking,  to  be  adaptable  to  many 
variations,  and  to  be  as  automatic  in  operation  as  possible. 
Several  quite  large  models  of  considerable  variety  are 
discussed  along  with  the  prospects  for  future  improve- 
menU.  both  in  theory  and  in  coding  tonhniqiies.    (Author) 
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AD-604  724  Dlv.    16 

OTS  Prices:  HC  $1.00/Mr  $0.M 

RAND  Corp.,  SanU  Mooloa,  Calti 

SOME  ASPECTS  OF  THE  THEORY  OF  DYNAMIC  PRO- 

GRAMMma, 

by  Richard  Bellman.   23  Jun  55,|  1^  P-696 

Unclassified  report 


Descriptors:  (*Dynamlc  programming.  Theory), 
Deciaioo  theory.  Sequences,  Functions,  Equations, 
ProbahiUty,  OptimUatlon. 

The  purpose  of  the  paper  is  to  fiirnlsh  a  sinple  introduc- 
tion to  the  use  of  the  theory  of  dynamic  programming  in 
treating  multi-stage  decision  prpcesses.  (Author) 


AD-604  726  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $O.SC 


RAND  Corp..  SanU  Monica.  Caltf. 

THE  TOPOLOGY  OF  FINITARY  APPROXIMATION, 

by  David  ElUs.   20  Jun  55,  rev.  $  Aug  55.  12p   P-698 

Unclassified  report 


'li 


Deecriptore:  (^Topology.  Set  theory).  (♦Set  theory. 
Topology),  Functions.  Mapping  (Transformations). 

This  p^wr  contemplates  a  certain  resonaUy  strong  (d.h. 
at  least  as  many  accumulation  p«tnU  as  pointwlse  conver- 
gence) topology  in  the  space  of  Auctions  mapping  an  arbi- 
trary set  into  an  arbitrary  metric  space.  (Author) 


AD-604  766  Dlv.    IS 

OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Corp.,  SanU  Monica,  Callt 

OH  A  PROBLEM  OF  THE  COMPARISON  OF  TWO 

EMPnUCAL  DISTRIBUTIONS, 

by  B.  V.  Oiedenko  and  E.  L.  Rvacheva.  2  Jun  66, 

8p  T-45 

TT  64  712S9 

Unclassified  report 

Ob  Odnol  Zedache  Sravneoiya  Dvvkh  EmpirlchesUkh 
Raspredelenii;  trans,  of  Akartemiya  Nauk  SSSR.   Doklady. 
1952.  V.  82,  no.  4,  p.  513-516. 

Descriptors:  (^Statistical  ftmctlccs,  CorrelatiOB  tech- 
niques), (n^orrelatloo  techniques,  Statistloal  Amotions), 
Series,  ProbaUUty,  Particle  trajectories.  Sat  theory, 
Stattstloal  analysis,  USSR. 


traiect 


A  method  of  solving  the  problem  of  the  divergence  of 
empirical  distributloo  ftinotioos  la  presented. 


AD-604  770  Dlv.   16 

OTS  Prices:  HC  $3.00/MF  $1.00 


RAND  Corp..  SanU  Monica,  Calif, 
THE  THEORY  OF  LINEAR  INEQUALITIES, 
fay  Tbeodor  Motzkln.   7  Mar  62,   94p  T-22 
TT  64  71264 

Unclassified  report 
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Trans,  of  an  unidentified  mono. 


Descriptors:  (*Inequalltles,  TheoiT).  Set  theory. 
Matrix  algebra,  Transformatloa*  (Mathematlos), 
Convex  seU.  Game  theory.  Calculus  of  variations, 
DeterminanU,  Analytic  geometzr. 
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AD-604  790  Dlv.   15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Blonlca,  Calif. 
SOLUTION  OF  A  GAME  WITH  CONSTRAINTS, 
by  R.  Wagner.   30  Jun  50,  18p  RM-414 

Unclassified  report 

Descriptors:  (*Qame  theory.  Calculus  of  variations), 
(♦Calculus  of  variations.  Game  theoi^.  Set  theory. 
Convex  sete.  Mapping  (Transformations),  Optimizatlatt. 


AD-604  797  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 

A  THEORY  OF  PURSUIT  AND  EVASION, 

by  C.  RyU-Nardzewskl.   Aug  62,  22p  P-2606 

Unclassified  report 

Descr^jtors:  (*Qame  theory.  Set  theory),  (*Set 
theory.  Game  theory),  (^Topology,  Gante  flieory), 
Optimization,  Operaticns  research.  Inequalities.  Funo- 
tions,  Determlnanto,  Control,  Theory. 

The  puzpose  of  this  paper  was  to  present  an  qiproaoh  to 
the  theory  of  pursuit  and  evasion  with  perfect  information 
based  only  on  general  topological  and  set  theoretical 
notions.   The  author's  definition  of  the  strategy  is  rather 
strange  because  multivalued  strategies  are  allowed,  such 
a  strategy  prescribes  to  a  given  motion  of  the  enemy  a 
whole  class  of  possible  motions.  The  schema  adopted  in 
this  paper  is  general  enough  to  enclose  the  pursuit  and 
evasion  with  some  restrictions  on  velocities  or  accelera- 
tions (which  may  depend  on  the  positions  and  directions 
of  motions — for  tUs  reason  any  metric  distance  functions 
are  introduced.  The  payoff  function  is  the  amount  of  «m«» 
used  by  the  pursuer  and  ttie  evader  to  reach  a  configura- 
tion from  a  given  set  of  final  configurations. 


AD-604  799  Dlv.    15,32 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 
SOME  MONTE  CARLO  ESTIMATES  OF  THE  YULE 
DISTRIBUTION. 

by  H.  A.  Simon  and  T.  A.  VanWormer.  Jul  62.  30p  P-^99 

Unclassified  r^>ort 

Descriptors:  (*Monto  Carlo  method.  Stochastic  pro- 
cesses), (♦Stochastic  processes.  Monte  Cario  method). 
Simulation,  Distribution  theory.  Vocabulary,  Sampling, 
Documentation. 

This  paper  presento  some  Monte  Cario  simulations  of 
the  Yule  process,  viewed  as  a  stochastic  process  for 
generattng  the  frequency  distributions  of  words  in  text. 
In  the  first  part,  daU  are  presented  for  the  case,  which 
cannot  be  solved  analytically  in  closed  form,  where  the 
rate  at  which  new  words  enter  the  text  is  variable.  In 
the  second  part,  Monte  Cario  simulations  are  oompaz«d 
with  two  seta  of  daU  where  both  the  empirical  frequency 
distributions  and  the  actual  rate  at  which  words  enter 
tbe  text  are  known.  (Author) 


AD-604  846  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Stanford  Univ.,  CallL 

SPECIALIZED  MULTIVARIATE  BEHRENS-FISHER 

PROBLEMS, 

by  Sheldon  James  Press.   Aug  64,  14p  P-2962 

Grant  N8F  GP2U  Unclassified  report 
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Descriptors:   (^Statistical  analysis.  Statistical  tests), 
(^SUtistical  tests.  Statistical  analysis).  Matrix  algpbra. 
S-matrlx,  Transformations  (Mathematics),  Statistical 
distributions.  Mathematical  models.  Optimization. 


AD-604  855  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

DYNAMIC  PROGRAMMING  IN  MULTIPLICATIVE 

LATTICES, 

by  T.  A.  Brown  and  R.  E.  Straucb.   Aug  64,  2(^ 

RM-4208-PR 

Contract  AF49  638  700 

Unclassified  report 

Descr^itors:  (*Dynamlc  programming,  Algebra), 
Topology,  Theorems,  Functions,  Mathematical  program- 
'mlng.  Optimization. 

This  Memorandum  demonstrates  that  the  methods  of 
dynamic  programming  may  be  applied  to  problems  involv- 
ing partially  ordered  criterion  ftinctions;  specifically,  the 
existence  of  optimal  policies  and  the  principle  of  opti- 
mallty  are  established  for  a  category  of  proUems  in 
which  the  criterion  space  is  a  conditioudly  complete 
multiplicative  lattice.    (Author) 


AI>>604  916 
OTS  Prices: 


Dlv.    15 
HC  $1.00/MF  $0.50 


RAND  Corp.,  SanU  Monica.  CaUf. 

FUNCTIONAL  EQUATIONS  IN  THE  THEORY  OF 

DYNAMIC  PROGRAMMING:  V:  POSITIVITY  AND 

QUASI-LINEARITT. 

by  Richard  Bellman.    11  Jul  55,   8p   P-704 

Unclassified  report 

Descriptors:  (^Dynamic  programming.  Equations), 
(^Equations,  Dynamic  programming).  Differential 
equations.  Partial  differential  equations.  Calculus  of 
variations.  Functional  analysis. 

We  determine  conditions  under  which  Vbe  solution  of 
u(p)  =  Max  sub  q  L(u,p.q)-»'a(p,q)  may  be  written  u(p)  =  Max 
sub  q  v<p,q),  wheref  v(p,q)  is  the  solution  of  v(p)  «  L(v,p,q) 
-•-a(p,q)  for  arbitrary  q  "  qfp).   (Author) 


AD-604  917  Dlv.    15,  32 

OTS  Prices:  HC  12.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

REDUCTION  OF  CONSTRAINED  MAXIMA  TO  SADDLE- 
POINT  PROBLEMS, 

by  Kennetii  J.  Arrow  and  Leonid  Hurwicz.   7  Jul  55, 
48p   P-706 

Unclassified  report 

Partly  supported  by  the  Office  of  Naval  Research. 

Descriptors:  (*Calculus  of  variations.  Game  theory), 
(•Game  theory.  Economics),  (*Numerical  analysis. 
Partial  differential  equations).  Optimization,  Linear 
programming.  Scheduling,  Vector  analysis.  Functional 
analysis. 


AD-604  922  Dlv.    15 

OTS  Prices:  HC  $1.00/lKF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 


A  THEOREM  ON  DESCRIPTION  ADEQUACY. 
l7  David  Ellis.   2  Aug  55,   8p   P-712 

Unclassified  report 

Descriptors:  {*Tap6k>gy,  Theorems),  Set  theory. 
Operators  (Mathematics),  Mapping  (Transformation), 
Algebraic  topology. 

Propositions  asserting  tbe  adequacy  of  certain  classes  ai 
nets  in  a  topological  space  to  describe  the  topology  of  the 
space  are  discussed  and  a  new  such  class,  based  on  the 
notion  of  selection  operator,  is  adduced.   (Author) 


AD-604  924  Div.   15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 

ON  A  CLASS  OF  VARIATIONAL  PROBLEMS. 

by  Richard  Bellman.   3  Aug  55.    1^   P-714 

Unclassified  report 

Descriptors:  (•Calculus  of  variations.  Functional 
analysis),  (*Functional  analysis.  Calculus  of  variations). 
Differential  equations.  Dynamic  programming.  Boundary 
value  problems.  Scheduling,  Numerical  analysis. 

The  problem  of  determining  the  mtniimim  of  a  functional 
is  treated  using  the  functional  equation  technique  of  the 
theory  of  dynamic  programming.   The  problem  is  reduced 
to  the  solution  of  a  system  of  ordinary  differential 
equations  satisfying  one-point  boundary  conditions.   The 
discrete  case,  corresponding  to  the  minimization  of  a  class 
of  quadratic  forms,  is  also  treated  by  the  same  general 
method.   A  particular  problem  of  this  type  arises  in  the 
treatment  of  the  optimal  Inventory  problem  by  Holt.  Simon, 
and  Modlgllanl. 


AD-604  925  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
NOTES  ON  MATRIX  THEORY-DC, 
by  Richard  Bellman.   Rev.  26  Jan  56,  Sp  P-715 

Unclassified  report 

Descriptors:  (*Matrlx  algebra.  Theory),  (*Indentities, 
Integrals),  (•Integrals,  Identities),  Inequalities.  ^>ecial 
functions  (Mathematical).  Real  numbers.  Theorems. 

This  paper  is  concerned  with  establishing  a  concavity 
theorem  for  power  products  with  the  aid  of  a  generalization 
of  an  identity  of  SlegeL 


AD-604  926  Div.   15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Coip.,  SanU  Monica.  Calif. 
ON  A  GENERALIZATION  OF  SOME  INTEGRAL 
IDENTITIES  DUE  TO  INGHAM  AND  SIEGEL, 
by  Richard  Bellman.   8  Aug  55,    16p   P-716 

Unclassified  report 

Descriptors:  (•Identities.  Integrals),  (•Integrals, 
Identities),  Special  functions  (Mathematical),  Deter- 
mlnatnts.  Number  theory.  Equations,  Series,  Matrix 
algebra. 

This  paper  evaluates  generalizations  of  multi-dimen- 
sional Integrals  due  to  Ingham  and  Slegel.  and  gives  a 
number  of  ^ipllcations  of  these  results.   (Autbor) 
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AD-604  927  Div.    15 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Call4 1 

OK  DIFFERENTIAL  GAMES  WITH  INTEGRAL  PAYOFF. 

by  L.  D.  Berkovitz  and   W.  H.  Flf  |nli«. 

10  Aug  56,    34p    P-717  I  j 

I      Unclassified  report 

Descriptors:    (*Integrals.  Game  theory),  (*Game  theory. 
Calculus  of  variations),  (*Calculus  of  variations,  Game 
theory).  Differential  equations.  Functions,  Theorems. 

Methods  of  the  calculus  of  variations  were  employed  to 
obUin  necessary  conditions  that  differential  games  of  a 
certain  type  have  a  saddle-point.   By  strengthening  the 
necessary  conditions,  sufficient  conditions  for  the  existence 
of  a  saddle-point  and  a  method  of  constructing  the  saddle- 
point  were  derived.    (Author) 


AD-604  928  Dlv.    15,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif, 

THE  PROBLEM  OF  CONTINUOUS  PROGRABIS, 

by  Howard  Osborne.    12  Aug  55,  jaPp   P-718 

Unclassified  report 

Descriptors:    (*I>ynamtc  progranuning.  Difference 
equations),  (*Sequences,  Theorems).  Optimization. 
Functional  analysis.  Set  theory.  Mathematical 
programming.  Economics,  Calculus  of  variations. 

A  convergence  theorem  Is  presented  under  specific 
assumptions  on  the  form  of  the  difference  equations  which 
define  the  process,  rather  than  oq  their  solutions.    (Autbor) 


AD-604  932  Dlv.    15 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif  J 

FAMILIES  OF  TRANSFORMATIC^  IN  THE  FUNCTION 

SPACES  H  (p). 

by  P.  Swerllng.    19  Aug  55,   38p   p^722 

Unclassified  report 

Descriptors:   (•Transformations  (Mathematics), 
Functional  analysis),  (*Functional  analysis,  Transfor- 
mations (Mathematics)),  Functions,  Operators 
(Mathematics).  Mapping  (Transformations),  Series, 
Set  theory.  Complex  numbers.  Groups  (Mathematics). 


AD-604  935  Div.   15 

OTS  Prices:  HC  $1.00/taF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif.' 

A  NOTE  ON  RANDOMIZED  BRANCSH  SAMPLING, 

by  A.  W.  Marshall.  26  Aug  55,  8p   P-725 

I  Unclassified  report 

Descriptors:  (•Monto  Carlo  metUod,  Sampling), 
(•Sampling,  Probability),  SUtistlcal  distributions. 
Statistical  analysis,  FrulU,  Counting  methods,  Effeo- 
tlvenesa. 

In  this  paper  the  autbor  discusses  tiie  randomized  branch 
sampUng  plans,  indicates  how  and  why  they  work,  shows  how 
the  statistical  idea  behind  these  sampling  plans  is  the  same 
as  &e  idea  of  Importance  sampling  developed  in  Monte 
Carlo  calculations,  and  suggesU  some  refinemente  of 
Professor  Jessen's  method  of  estltnatlng  the  fruit  count 
on  a  tree  by  randomized  branch  saonpling  based  iqjKXi 
their  identity  with  Importance  sanfillng. 


AD-604  937  Dlv.    15 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

THE  EXISTENCE  OF  STATIONARY  MEASURES  FOR 

CERTAIN  MARKOV  PROCESSES, 

by  T.  E.  Harris.   31  Aug  55,   30p   P-728 

UncUssified  report 

Descriptors:  (•Statistical  processes.  Measure  theory). 
Distribution  theory.  Statistical  distributions.  Set  tiieory. 
Probability,  Statistical  functions. 

The  Idea  of  a  sUtlonary  distribution  for  a  Maritov  process 
can  be  extended  to  include  'dUtrlbutton'  or  measures  which 
are  Infinite.   It  is  shown  that  a  certain  type  of  recurrence 
condition  implies  the  existence  of  a  possible  Infinite 
stationary  measure.   Applications  are  discussed.   (Autfaoi) 

AD-604  939  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

A  SYSTEMATIC  APPROACH  TO  A  CLASS  OF  PROBLEMS 
IN  THE  THEORY  OF  NOISE  AND  OTHER  RANDOM   PHE- 
NOMENA,   n  EXAMPLES, 
by  A.  J.  F.  Slegert,   1  Sep  55,  24p   P-730 

Unclassified  report 

Prepared  in  cooperation  with  Northwestern  Univ.. 
Evanston.  111. 

Descriptors:  (^Statistical  processes.  Noise),  (•Noise, 
Theory),  Probability.  Functions.  Integral  equations. 
Noise  (lUuBo). 


AD-604  940  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

A  NEW  TECHNIQUE  FOR  EIGENVALUE  PROBLEMS,  I, 

by  Howard  Osbom.   2  S^  55,   22p   P-731 

tbiclasslfled  report 

Descriptors:   (*Ca]cula8  of  variations.  Equations), 
(•Complex  numbers.  Differential  equations).  Optimization. 
Inequalities,  Functions.  Linear  programming.  Number 
theory. 

A  functional  equation  is  developed  for  the  variational 
problem  associated  with  the  lowest  eigenvalue  of  the  given 
differential  equation:  the  development  is  in  part  modelled 
after  that  of  Bellman's  formalism  for  non-lsoperlmetric 
variational  problems  in  the  calculus  of  variations. 


AD-604  944  Dlv.    15,  30 

OTS  Prices:  HC  $1.00/MF.$0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

ON  THE  PARTITION  OF  THE  VERTICES  OF  AN  n-CUBE 

BY  AN  (n-l)-PLANE, 

by  &  S.  <iaim8.   7  Sep  55,  20p   P-735 

Unclassified  report 

Descriptors:  (•Linear  programming.  Convex  seU), 
(•Convex  sets,  Linear  programming).  Set  theory,  per- 
muUtions,  InequaUties,  Geometric  forms,  Conformal 
m^)ping. 


AD-604  945  Dlv.    15,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 


RAND  Corp.,  SaaU  Monica,  Calif. 
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BALANCE  SCALE  SORTING, 

bjr  S.  S.  Calnia.   7  Sep  55.  40p   P-736 


Unclassified  report 


Deecrlpton:  (*Liiiear  programming.  Optimization), 
Set  theory,  Probability,  Series,  Combinatorial  analysis 
Inequalities,  Mathematical  programming. 

Given  (1)   a  set  W  of  n  objects,  indistinguishable  save 
that  the  members  of  a  subset  H  of  h  objects  are  slif^tly 
hesTler  than  ttte  rest  (2)    a  balance  scale,  one  seeks 
weighing  programs  minimi  ring  either  (Problem  M(n,h)) 
the  maximum  number  of  weighings  which  may  be  required 
to  ciill  out  H  or  (Problem  E(n.h))  the  e]q;>ected  number  of 
such  weighings.    Problem  M(n.l)  Is  a  familiar  puzzle. 
Problem  E(if,l)  was  solved  under  various  hypotheses. 
Problem  M(n,2)  was  partially  solved.   Some  aspects  of  It 
require  further  investigation.   The  paper  could  be  used 
as  a  basis  for  more  research  on  M(n.h)  and  E(n.h)  in 
genesaL   Some  of  the  techniques  Involve  maniinilatlons 
of  series  which  may  be  applicable  to  other  combinatorial 
problems.   (Author) 


AD-604  950  Div.   15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  SanU  Monica,  Calif. 

ON  DIFFERENTIAL  GAMES  WITH  SURVIVAL 

PAYOFFS, 

by  Herbert  Scarf.   22  Sep  55,   aOp  P-743 

Unclassified  report 

Descriptors:   (*Game  ttteory.  Differential  equations). 
Functions.  Operators  (Mathematics),  Boundary  value 
problems,  Optiml  ration.  Calculus  of  variations, 
ProbabUity,  Matrix  algebra. 

A  class  of  survival  games  is  c(msldered  in  an  arbitrary 
n-dlmenslonal  region  R.  and  with  an  arbitrary  payoff 
function  f(x)  on  the  boundary.   If  the  steps  are  uniformly 
decreased  in  size.  Oie  ecpiations  specifying  the  changes  In 
the  state  of  the  game  tend  to  approximate  the  equations  of  a 
differential  game.   A  particular  class  of  games  is  treated 
in  which  neither  player  can  force  the  state  of  the  game  to 
proceed  In  any  direction.   It  is  shown  Qiat  under  certain 
conditions,  the  upper  and  lower  values  of  the  approximating 
games  actually  converge  to  the  same  function.   The  HmtHng 
value  is  given  by  the  sohitlon  of  L(V)   -  O.  with  bowrfaiy 
vahie  f(]4.  v^ere  L(V)  is  a  certain  second-order  differential 
operator  associated  with  the  game.   (Author) 
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Descriptors:   (*Declsion  theory.  Mathematical  logic), 
(*MadM(matlcal  logic,  Decisicxi  theory).  Recursive 
fimctions.  Set  theory,  Number  theory.  Numerical 
analysis.  Real  numbers. 

An  investigation  is  made  of  the  degrees  of  cbnqxitablllty 
(In  the  theoretical  sense)  of  certain  decision  problems.   The 
KleeDe  hierarchy  is  extended  to  partial  relatknis.   (Author) 
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"NOTES  ON  MATRIX  THEORY-X:   A  PROBLEM  IN 
CONTROL, 
by  Richard  Bellman.   19  Oct  55,  ^   P-755 

Unclassified  report 

Descriptors:  (♦Matrix  algebra.  Theory),  (♦Control, 
Theory),  (♦Integrals,  Differential  equations).  Deter- 
minants, Polynomials. 

In  the  theory  of  control  processes.  It  is  important  to  be 
able  to  calculate  the  Integral  of  (x.  Bx)  dt  between  o  and 
Infinity  without  having  to  solve  explicitly  the  differential 
equation  dx/dt  =  Ax.  x(0)  =  c.   A  method  for  doing  this  Is 
presented  In  this  paper,  generalizing  one  due  to  Anke  for 
nth  order  linear  differential  equation.    (Author) 
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MONTE  CARLO  METHODS. 
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Descriptors:   (*Monte  Carlo  method.  Symposia), 
(♦Symposia,  Monte  Carlo  method).  Numerical -analysis. 
Probability.  Analog  systems.  Statistical  mechanics. 
Sequential  analysis,  Sampling,  Computers. 

The  report  is  concerned  with  the  Monte  Cario  method  as 
a  tool  of  numerical  analysis.   The  progress  of  the  method 
from  the  late  forties  to  the  presoit  Is  described.    Early 
applications  and  the  initial  development  of  the  sampling 
technique  as  well  as  the  current  state  of  the  Monte  Carlo 
method  are  discussed. 
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NOTE  ON  B.  KLEIN'S  'DIRECT  USE  OF  EXTREMAL 

PRINCIPLES  IN  SOLVING  CERTAIN  PROBLEMS  INVOLVINQ 

INEQUALITIES', 

by  George  B.  Dantzig.   Rev.  29  Jan  57.  lOp   P-763 

Unclassified  report 

Descriptors:  (♦Linear  programming.  Complex  variables), 
(♦Inequalities,  Calculus  of  variattons).  (♦Caknilus  of 
variations.  Inequalities),  Optlmlzatkn,  Partial  dttfereotlal 
equations.  Numerical  uialysls. 

In  the  May.  1955  issue  of  the  Journal  of  the  Operations 
Research  Society  of  America,  B.  Klein  proposed  that 
ordinary  methods  of  the  differential  calculus  be  used  to 
minimize  a  function  z  of  n  variables  x  sub  1.  x  sub  2  .  . ., 
X  sub  n.  where  the  latter  are  subject  to  inequality  con- 
strainte  Instead  of  the  usual  equality  constrainto.   This 
rq)ort  discusses  whether  this  proposal  can  be  used  con- 
structively to  determine  the  <q>timum.    (Author) 
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(♦I^rnunic  programming.  Theory),  (*Bquatloas.  Dynamic 
prog«mmiag).  Cakmhu  of  varSi^.  dSS^S^oS^ 
•qiuUons,  Numerical  analysis,  Otfferenoe  equations. 
Vector  analysis.  Servomwshanisms.  Engineering,  Economics. 

Tbeftootlonal  equation  technique  Of  the  theory  of  dynamic 
programming  is  appUed  to  the  problem  of  detoimi^  the 
minimum  of  the  maximum  devlatton  of  a  systemTom^a 
preass^ned  state.   The  problem  is  that  of  chooslnc  y.  a 
^^#  ^?°°  of  t,  so  as  to  minimise  the  ma]dm«m  devU- 
tton  of  x(t)  from  a  given  vector  z(tj,  over  a  fixed  Interval 
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Descriptors:  (•Probability,  Statls^al  processes). 
Measure  theory.  Matrix  algebra.  Sequences,  Set  toeory. 
Calculus  of  variations.  Theorems. 

In  this  note  conditions  are  given  for  the  existence  of 
sotattons  of  the  'equations  of  stationarity'  where  the  markov 
Chain  is  transient.   A  necessary  condltton  and  a  sufficient 
condition  for  be  existence  of  a  solution  was  obtained  and  tbe 
main  resuUs  are  given  in  two  tfaeoxfms. 
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ON  CONVERSES  OF  SCHWARTZ'S  iMbQUALTTY 

by  RIohsrd  Bellman.   22  Nov  56,  12rP-770 
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UDclasslfled  report 


analysis). 
liMmerioal  methods 


J^^^S^  ^  ^  *"**'■  ^^  *°  P"»«'"  «  K«»r«I  method 
.^^.2^.'''""*'°™'  ^^I'lng  tbe  converse  of  the  Sotwarz 
•nd  Holder  Inequallttes.    (Author)  "«  aonwarz 
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UMTT  THEOREMS  FOR  NONCOMMtTtATIVE 

PROCESSES— H:   ON  A  OENERALIZA'HON  OF  THE 

STIELTJES  INTEGRAL, 

by  Richard  Bellman.   28  Nov  65,   lap  P-772 

Unclassified  report 

Descr^jitors:   (♦Measure  theory,  Int«grals).  (♦Inteerals 
Matrix  algebra),  (♦Matrix  algebra,  Ittegrals),  Pac- 
tions, Series.  Sequences,  ProbabUity,  Theorems. 

This  paper  presente  two  generalizatiaos  of  the  Rtemann- 
Stleltjes  Integral  arising  from  the  study  of  positive 
definite  matrices.  (Author) 
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ON  A  GENERALIZATK>N  OF  THE  FUNDAMENTAL 

IDENTITY  OF  WALD. 

by  Richard  Bellman.   Rev.  23  Jan  56,   8p  P-777 

Unclassified  rqwrt 

Descriptors:  (♦WentlUes,  Sequential  analysis) 
rjSequentlal  analysis,  Identlttes).  Statistical  funottons. 
aochastlo  processes.  Matrix  algebra,  Equattons, 
Statlstioal  analysis.  Sequences. 

TUs  paper  extends  the  fimdamental  identity  of  Wald  in 
the  theory  of  sequential  analysis  to  the  case  where  the 
variables  are  Markovian  rather  than  independent. 
(Author) 
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A  PRIMAL—DUAL  ALGORITHM, 

JrG.  B  Darteig,  L.  R.  Ford.  Jr..  and  D.  R.  Fulkerson. 

Rev.  9  May  56.  18p   P-778  ^^ 

Unclassified  report 

Descriptors:  (♦Linear  programming.  Optimization) 
Iterative  methods.  Calculus  of  variations.  Mathematical 
programming.  Errors,  Numerical  analysis.  Geometry. 
Functions,  Scheduling,  Transportation.  "^e^y. 

The  procedure  developed  Iqr  two  of  the  authors  (Ford  and 

I^^ilTyJl^V^^^^^'^^^'^  problems  Is  a  natural 
m^  «    K?*  "*  Kuhn-Egervary  method  for  solving  asslgn- 

^nCi^-  J°  ^  P"^"^"*  P^^  ^  proceAu^  Is  ^ 
extended  further  to  the  general  linear  programming  case. 
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£^^^  PROGRAMMING  AND  THE  NUMERICAL 

SOLUTION  OF  VARIATIONAL  PROBLE»B 

by  Richard  Bellman.   8  Dec  55,  24p   P-78o' 

Unclassified  report 

Descriptors:  (♦Dynamic  programming.  Calculus  of 
variattons).  (♦Calculus  of  variation.  Dynamic  proerammlmrl 
Numerical  analysis.  Numerical  meilS  aJp^^^'^ 

«.Vi!l!^'®«'*f  w  ^  applicable  technique,  requiring  no 
mathematical  bacl«round  beyond  elementary  catoulus,  which 
can  be  used  to  compute  the  solution  of  a  variety  of  pnAte^ 

stochastic  or  deterministic  features  of  the  underlying 
processes  Is  present.    (Author)  «««riying 
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AN  ABSTRACT  SETTING  FOR  THE  NOTION  OF 

DYNABflC  PROGRAMMING. 

by  David  EUU.    15  Nov  56.    14p  P-783 

Unclassified  report 

Descriptors:  (♦Dynamic  programming.  Set  theory)  ' 
(^t  a»ory.  Dynamic  programming).  Algebra.  Th^. 
Optimization,  Decision  theory. 

Aftera  brief  resume  of  the  needed  concepte,  the  notion 
Of  a  (dynamic  programming  process  Is  axlomatlzed  and  an 
Wroprlate  version  of  the  'Principle  of  Optlmallty'  Is 
jtBOwn  as  a  consequence.    (Author) 
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Descriptors:  (♦Equations,  Dynamic  programming), 
(•Dynamic  programming,  Theory),  (*Calculus  of 
variations.  Sequences),  Optimization,  Matrix  algebra. 
Functions,  Polynomials,  Niunber  theory. 

The  purpose  of  this  paper  was  to  illustrate  how  the 
techniques  of  tlie  theory  of  dynamic  programming  may  l>e 
used  to  convert  a  number  of  eigenvalue  problems,  where 
one  is  ii^ rested  only  in  maximum  or  minimum  values, 
into  problems  involving  recurrence  relations.    Treated 
Jacobi  matrices,  some  special  types  of  quadratic  forms 
possessing  certain  features  of  regularity,  and  finally 
Sturm-Liouville  problems.    The  method  discussed  is  not 
only  useful  for  computational  purposes,  but  provides  a 
method  for  studying  the  analytic  dependence  of  the 
maximum  and  minimum  eigenvalues  upon  the  analytic 
structure  of  the  matrix. 


wtKtse  solution  permits  a  rectirslve  construction  of  the 
optimal  strategies.    (Author) 
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ON  THE  APPUCATION  OF  THE  THEORY  OF  DYNAMIC 
PROGRAMMING  TO  THE  STUDY  OF  CONTROL  PROCESSES, 
by  Richard  Bellman.    24  Feb  56,  24p   P-807 

Unclasslfled  report 

Descriptors:  (♦Control.  Dynamic  programming), 
(♦Dynamic  programming.  Theory),  (*Equatlons,  Dynamic 
programming).  Servomechanisms.  Electrical  engineering, 
Mechanical  engineering,  Economics.  Industrial  production. 
Calculus  of  variations.  Stochastic  processes.  Control 
systems.  Vector  analysis. 

In  this  paper  the  authors  indicate  the  application  of  the 
functional  equation  technique  of  dynamic  programming 
to  the  study  of  some  typical  control  processes  arising  in  the 
study  of  electrical  and  mechanical  systems.   (Author) 
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Unclassified  report 

Descriptors:  (♦Functions,  Real  numbers),  (♦Real 
numbers,  Fimctlons),  (♦Complex  numbers,  Functions), 
'Theorems,  Potential  theory,  Conformal  mapping. 
Differential  equations.  Topology,  Set  theory. 
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DYNAMIC  PROGRAMMING, 
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Unclassified  report 

Prepared  for  publication  in  SIAM  Newsletter. 

Descriptors:    (♦Dynamic  programming.  Decision  tiieory). 
(♦Decision  theory.  Dynamic  progranmilng).  Theory, 
Calculus  of  variations. 

This  is  a  brief  description  ai  decision  processes  in 
dynamic  programming. 
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GAMES  WITH  PARTIAL  INFORMATION. 

by  H.  E.  Scarf  and  L.  S.  Shapley.   Rev.  13  Apr  56, 

28p   P-797 

Unclassified  report 

Descriptors:    (♦Game  theory.  Decision  theory). 
Equations.  Functions.  Military  strategy.  Optimization. 

Consideration  is  given  to  a  particular  class  of  games 
with  partial  information.   Generalized  subgames  are 
defined.    These  subgames  give  rise  to  functional  equations 


AD-605  012  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
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Descriptors:  (♦Numerical  analysis.  Equations), 
(♦Equations,  Polynomials),  (♦Nonlinear  programming. 
Equations),  Functions,  Convex  sets,  Calculus  of  varlatioiiB, 
Mathematical  programming.  Iterative  methods. 

In  this  paper  it  is  shown  that  the  nonnegative  solutions 
of  trinomial  equations  of  the  form  phi  (x)  -t-  ax  =  b  may  be 
expressed  in  terms  of  the  maximum  or  minimum 
of  explicit  functions,  provided  that  phi  (x)  is  strictly  convex 
or  strictly  concave.   (Author) 
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NETWORKS, 
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Descriptors:    (♦Networics.  Theorems),  (*Llnear 
programming,  Networks),  (♦Traffic  theorems).  Transporta- 
tion, Distribution  Oieory,  Inequalities,  Statistical  analysis. 

It  is  shown  that  Monger's  theorem  and  the  Max  Flow  Min 
Cut  Theorem  on  networks  are  applications  of  the  duality 
theorem  of  linear  inequality  theory.    (Author) 
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uTjEJ^nl?""  «°'^'«P'^P«<''t«ted  Hitchcock  problems 
is  ojrtllned.  and  a  proof  of  coflveiKence  In  a  finite  number 

zJ^^nf     ^^Ki    "^  P^'^P^^^'^  tlgorlthm  is  a  gen^aif- 
zation  of  a  combinatorial  method  discovered  by  Kuhn  for 
fj!  fP**"|»\«««*P»ment  problem;  it  uses  as  a  subrortl^ 
^u^7)    '^''"^  previously  d^|eloped  by  the  JSo«. 
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I?»™S!^I''J,*^^'^'°  PrograJilng,  Aircraft), 
raimblng.  Aircraft).  Equations.  Functions,  Deiilsion 
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mlntoum^   ^*   !  "P""^*^  *°  ">*  ^°1"»0"  °'  the  airplane 
mUilmum  tlme-to-cllmb  problem.    A  brief  Introduction  tT 

t1rSlfTT°*"«  '"  presented,  followed  by^eSosi- 
tion  of  the  climb  problem  and  the  solution  of  a  typical  «- 
ample  case     It  is  concluded  that  dynamic  prir^lnj 
^ers  a  method  of  solution  for  the  dlmb  prX™hl^ 
is  fast,  is  readily  adaptable  to  routine  en^neeriSiTaJ- 
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It  is  shown  that  some  problems  arising  in  thp  determlna- 
tton  of  economic  lot  size  lead  to  the  analytic  problem  of 
determining  the  maximum  of  a  certain  function  subject  to 
a  number  of  constraints.   These  problems  are  reduced  to 
tte  detennlnatlon  of  a  sequence  of  functions  via  the 
functional  equation  approach  of  the  theory  of  dynamic 
programming.  '  ^^ 
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A  problem  in  the  study  of  production  smoothing  leads  to 
the  problem  of  minimizing  a  linear  fomTsSt  t^T..!^., 

given,  using  the  methods  of  dynamic  program^I^    "^ 
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FUNCTIONAL  EQUATIONS  IN  THE  THEORY  OF 
DYNAMIC  PROGRAMMING  VU:   AN  INTEGRO- 
Sl^n?^^  EQUATION  FOR  THE  FREDHOLM 
by  Richard  Bellman.    7  May  56,   lOp   P-859 

Unclassified  report 
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(Equations.  Dynamic  programming),  (♦Integral  equations 
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Descriptors:  (*Gaine  theory.  Optimization),  Matrix 
algebra.  Probability,  Permutations,  Numbers,  Mathemat- 
ical prediction.  Warfare,  Military  strategy.  ^ 

A  game  with  finite  resources  is,  rou^y  speaking,  a  game 
in  which  each  player  is  required  to  play  each  pure  strategy 
a  fixed  number  of  times,  but  in  any  order.    It  is  shown  that 
in  such  games  the  uniform  mixed  strategy  is  optimal,  and 
therefore  it  is  of  no  help  to  a  player  to  know  which 
strategies  are  available  to  his  opponent.  (Author) 


computation  and  tabulation  of  functions  of  M  variables  to 
be  treated  by  computing  first  sequences  of  functions  at  K 
variables,  and  then  sequences  of  functions  of  M — K  vari- 
ables, where  K  may  be  chosen  within  the  range  1  <  or  >  K 
<  or  -  M-1.   The  choice  of  K  depends  upon  the  process 
This  reduction  in  the  dimensionality  of  the  functions 
involved  is  equivalent  to  an  increase  in  the  capability 
of  modem  digital  computers  as  far  as  dynaoilc  program- 
ming processes  are  concemed.    (Author) 
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BIRTH-DEATH  PROCESSES  AND  TANDEM  QUEUES, 

by  E.  Reich.    22  Jun  56.  6p   P-863 

Unclassified  report 

Descriptors:  (•Statistical  processes,  Queuetng  theory), 
(Queuelng  theory.  Statistical  processes).  Probability, 
Matrix  algebra.  Stochastic  processes.  Population 
(Mathematics). 

This  work  potnte  out  a  simple  property  of  staticmary 
birth  and  death  processes,  which  Implies  that  for  certain 
queues,  the  output  process  is  closely  related  to  the  input 
process.   This  is  applied  to  a  situation  where  customers 
proceed  to  a  second  queue  after  having  been  processed  at  a 
first  queue. 
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DISCRETE-VARIABLE  EXTREMUM  PROBLEMS, 
by  George  B.  Dantzig.   Rev.  12  Dec  56,  26p   P-876 

Unclassified  report 

Descriptors:  (*Llnear  programming.  Complex  variables). 
(•Complex  variables.  Linear  programming),  (*Dynamic 
programming.  Scheduling),  Optimization.  ComMnatortal 
analysis.  Numerical  analysis.  Calculus  of  variations. 
Mathematical  programming. 

This  paper  reviews  some  recent  successes  in  the  use  of 
linear  programming  methods  for  the  solution  of  discrete- 
variable  extremum  problems.   One  example  of  the  use  of 
the  multistage  approach  of  dynamic  programming  for  this 
purpose  is  also  discussed.   (Author) 
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ON  A  DYNAMIC  PROGRAMMING  APPROACH  TO  THE 

CATERER  PROBLEM  I. 

by  Richard  Bellman.   17  May  56,   20p  P-866 

Unclasstfled  report 

Descriptors:   (•Dynamic  programming,  ScheAiling), 
(•Scheduling,  Dynamic  programming).  Calculus  of 
variations.  Economics,  Logistics,  Ecpiations, 
Numerical  mettiods  and  procedures. 

In  this  paper,  it  is  shown  that  the  'caterer'  problem,  a 
problem  In  mathematical  economics  and  logistics  which 
has  been  discussed  by  Jacobs,  Gaddum,  Hoffman  and 
Sokolowsky,  and  Prager,  can  be  reduced  to  the  problem  of 
determining  the  maximum  of  a  linear  form  subject  to  a 
series  of  constralnte.   This  maximization  problem  is  solved 
explicitly,  using  the  functional  equatton  technique  of 
dynamic  programming. 
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DYNABflC  PROGRAMMINO  AND  LAGRANGE 

MULTIPLIERS, 

by  Richard  Bellman.  21  May  56,  8p   P-869 

Unclassified  report 

Descriptors:  (*Dynamic  programming.  Numerical 
analysis),  (*Numerical  analysis.  Partial  differential 
equations),  ('Partial  differential  equations.  Dynamic 
programming).  Calculus  of  variations.  Sequences, 
Functions,  Equations,  Numerical  methods  and  procedures. 

In  this  paper  it  is  shown  that  a  combination  of  the  clas- 
sical Lagrange  multiplier  formalism  and  the  functional 
equation  technique  of  dynamic  progranoming  enables  a 
number  of  types  of  variational  problems  involving  the 
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SOLUTION  OF  A  RANKING  PROBLEM  FROM 
BINARY  COMPARISONS, 
by  L.  R.  Ford,  Jr.   Rev.  7  Jun  56,   lep  P-877 

Unclassified  report 

Descriptors:   (•Statistical  analysis.  Iterative  methods). 
Binary  arithmetic.  Matrix  algebra.  Equations,  Probability, 
Series.  Decision  making.  Game  theory. 
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A  COMPARISON  OF  UNBAR  PROGRAMMINO  AND 
DYNAMIC  PROGRAMMING, 
by  Stuart  E.  DreyAis.   22  Jun  56,   lep   P-885 
'  Unclassified  report 

Descriptors:   (•Linear  programming.  Dynamic 
programming),  (•Dynamic  programming.  Linear 
programming).  Correlation  techniques.  Mathematical 
programming.  Numerical  methods  and  proceAires. 

This  paper  considers  the  applications  and  Interrelatioos 
of  linear  and  dynamic  programming  and  attempts  to  pUce 
eacb  in  a  proper  perspective  so  that  efficient  use  can  be 
made  of  the  two  techniques.   (Autfaot) 
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A  SOLUTION  CONTAINING  AN  ARBITRARY  CLOSED 

COMPONENT, 

by  Uoyd  S.  aba|tl«y.   S  Jul  56,  12p   P-888 

Unolasslfled  report 
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Descriptors:  (*Topology,  Game  theory).  («Oame  theory. 
Set  theoiy),  (•Set  theory.  Game  theory).  Optimization. 
Functions. 

An  n-person  game  solutloa  is  oonstructed  around  an  arbi- 
traiy  closed  set,  showing  that  there  is  pracOcally  no  limit 
to  the  possible  complexity  of  solutions.   (Author) 
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THE  CENTRAL  MATHEMATICAL  PROBLEM. 

by  G.  B.  Dantxtg.   9  Jid  56,  2^   P«892 

Unclassified  rqiort 

Descrtptorsi  (•Linear  programntfag.  Mathematical 
models),  (•Economics.  Linear  programming),  Inequalitlas 
Optimization,  Transfonnatlons  (MaUiematios).  ' 

^rmbols  are  introdioed  to  distlnguteh  various  activities, 
ttams,  the  assumed  constant  fiows  and  oosto  (or  proflU) 
per  unit  level  of  aoUvity,  the  activity  levels  and  the  quanti- 
ttes  of  demand  or  availability  of  vArtous  items.   The  central 
**r^!f^  *■ '*^  ■*■***  *°  ■*"<**«' •^braic  form.  It  is 
■hown  that  the  problem  of  minlmlrtng  a  linear  form  where 
the  unknowns  satisfy  a  system  of  equations  in  non-negative 
variables  is  ecrilvalent  to  one  where  the  variables  satisfy 
a  ^tem  of  linear  InequaUties.   K  Is  stated  without  proof 
that  an  optimizing  solution  belongs  to  a  class  of  feasible 
sohittons  that  'involve'  no  more  variables  Ihaii  equations 
The  simplex  method  is  Illustrated  by  showing  for  this  class 
a  way  of  testing  the  optlmallty  of  a  solutioo  and  constrocting 
a  sequence  of  improved  feasible  aoOutlons.   (Author) 
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FORMULATINQ  A  UNBAR  PROGRAMMING  MODEL. 

fay  G.  B.  Dantzig.   9  Jul  56,   24>   P*I93 

Unolasslfled  report 

Descriptors:  (•Linear  prograxnmlag.  Mathematloal 
models),  (•Matttematlcal  models,  I<lnear  programming). 
(•Refineries,  Linear  programming).  Theory,  Petroleum 
industry. 

A  simplified  oil  refinery  eacainple  is  used  to  Illustrate 
the  prlnoU>les  of  building  a  linear  pn>grammlitt  modeL 
(Auttuz) 
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ON  A  CLASS  OF  FUNCTIONAL  EQUATIONS  OF 

MODULAR  TYPE. 

by  Rlcha^  Bellman.  16  Jtd  56.  lOp  .P-90$ 

Unolasslfled  report 

Descriptors:  (dumber  theory,  Eqiiatlons).  (•Functions. 
Bcriatlons).  Algebra.  Bessel  Amctlcns. 

Ths  puipose  of  the  paper  U  to  show  how  the  Voionol 
ftinotkns  and  their  analogues  in  algebraic  number  fields, 
matrio  fields,  and  finite  fields,  can  be  used  to  generate 
Urge  oUsaes  of  fiaiotlons  possessing  functional  equations 
of  BBdular  type.  (Author) 
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THE  REVISED  SIMPLEX  METHOD, 

by  William  Orchard-Hayes.  6  Aug  56,  30p  P-911 

Unclassified  report 

Descriptors:  (•Linear  programming.  Matrix  algebra). 
^Matrix  algebra.  Linear  programming),  Optlmlzatton. 
Eolations,  Algebra.  Transformations  (Madwmatics), 
iterative  methods,  Mathematical  programming. 

A  revlston  of  the  slsqilex  method  is  presented  which 
makes  explicit  use  of  columns  of  the  restraint  coefflclente 
associated  witii  a  baste  set  of  variables.   The  development 
isbased  on  the  single  assun^tton  of  linearly  independent 
rertwint  equations.  An  algebrate  method  of  resolving 
degeoeraoy  U  given  in  ooocluslon.  (Author) 
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I^^i^^^""  DUAUZED  SYSTEM  OF  THE  SIMPLEX 
MnTIiODy 

by  WUUam  Orchard-Hays.   9  Aug  56,  16p  P-016 

Unclassified  report 

S2°i5!"?'  <*Lii»ear  programming.  Matrix  algebra), 
(Matrix  algebra.  Linear  programmtog).  Optimization. 
Mathonatteal  programming.  Iterative  methods.  Calculus 
of  varUtions,  Numerical  analysis. 

The  augmented  tableau  of  the  revised  simplex  method  is 
further  augmented  to  display  all  relattonshtps  involved, 
TTie  simplex  method  is  appUed  to  tte  dual  system  to  solve 
the  primal  system  starting  from  a  solutton  which  U  feasible 
tor  the  duaL   (Author)  «*uio 
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ON  THE  APPUCATIONS  OF  DYNAMIC  PROGRAMMINO 
TO  MATRIX  THEORY.  ^^ 

by  Richard  Bellman.   Rev.  21  Nov  66, 1^  p-917 

Unclassified  npozt 

Descr^ptora:  (•Dynamte  programming.  Matrix  algebra). 
^Matrix  algebra,  Dynamte  programming).  Functions. 
Etpiations,  Digital  computers.  Sequences. 

The  purpose  of  the  piqwr  U  to  discuss  some  ^^Iteattens 
of  the  functional  ecrution  technique  of  dynamte  programmins 
to  some  questtons  of  matrix  theoiy.   Consideratloa^is  first 
^veo  to  the  solutton  of  a  system  of  linear  equattons.  Ax  -  b 
where  A  is  a  JaooM  matrix.  Then  tte  same  problem  is 
««ussed  for  the  case  where  A  is  'almost'  a  block-diagonal 
matrix.   Matrices  of  this  type  arise  In  the  stu4y  of  we«Jdy- 
coupled  mechanteal  or  electrical  systems.  Finally,  the 

rf*S!i^°'**5f.  ^^!!!**  °''  •°»«^««t  charscteristto  values 
of  matrices  of  this  type  are  discussed.  (Author) 
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JJOTES  ON  MATRDC  THEORY XIH:   SUOHTLY 

WTORTW1NED  LINEAR  PROORAMMINQ  MATRICES, 
by  Richard  Bellman.  Rev.  $3  Jaa  57,  6p  P-918 

Unolasslfled  report 
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Descriptors:   (*Linear  programming.  Matrix  algebra), 
(*Matrlx  algebrii.  Linear  programming).  Dynamic 
programming,  Functioas,  Equations,  Numerical  mettiods 
and  procedures. 

In  tliis  paper  the  functional— -equaOoa  approach  of 
dynamic  programming  is  used  to  treat  a  linear  programming 
problem  involving  a  'sliglitly  intertwined'  matrix— Le.,  one 
that  is  almoet  block  diagonal.   (Autboi) 
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UPPER  BOUNDBD  VARIABLES  IN  LINEAR  PROGRAMMING. 

by  George  B,  Dantzlg  and  S.  M.  Johnson.    Rev.  »4  Apr  57, 

14p    P-921 

Unclassified  report 

Descriptors:  (*Linear  programming.  Matrix  algebra), 
(*Matrix  algebra.  Linear  programming).  Equations, 
Functions,  Nu&erical  methods  and  procedures. 

The  purpose  of  the  paper  is  to  develop  short-cut  com- 
putational methods  for  solving  an  Important  class  of  systems 
involving  upper  bound  restraints  on  tlie  variables. 
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COMPUTATIONAL  ASPECTS  OF  DYNAMIC 

PROGRAMMING, 

by  Stuart  E.  Dreyfus.    19  Nov  5«,  1^   P-9a4 

Unclassified  report 

Presented  at  a  meeting  of  the  Operations  Research 
Society  of  America,  San  Francisco,  Calif.,  15  Nor  St. 

Descriptors:  (*DynamVc  programming.  Numerical  methods 
and  procedures),  (*Numerical  methods  and  procedures. 
Dynamic  programming.  Numerical  analysis.  Theory, 
Calculus  of  variations. 

Several  computational  difficulties  are  characteristic  of 
all  dynamic  programming  solutions.   This  paper  will 
attempt  to  isolate  the  most  Important  of  these  difficulties, 
to  examine  present  techniques,  and  to  suggest  areas  in 
which  furtiwr  developments  are  required.    (Author) 
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GRADIENT  METHODS  FOR  CONSTRAINED  MAXIMA, 

by  K.  J.  Arrow  and  L.  Hurwlcz.  28  Aug  56,  14p 

P-928 

Unclassified  report 

Partly  supported  by  the  Office  at  Naval  Research  and 
the  Cowles  Commission  for  Research  in  Eccmomics. 

Descriptors:  (*Calculus  of  variations.  Numerical  methods 
and  procedures),  (•Numerical  methods  and  procedures, 
Calcuhis  of  variations).  Game  theory.  Differential  equa- 
tions. Optimization,  Mathematical  programming.  Eco- 
nomics. 


SEQUENTIAL  MINIMAX  SEARCH  FOR  A  ZERO  OF  A 

CONVEX  FUNCTION. 

by  O.  Gross  and  S.  M.  Jotawoft.   11  Sep  5«,   34p 

P-935 

Unclassified  r^wrt 

Descriptors:   (*Game  tlieory.  Sequences),  (*FunctionBt 
Mathematical  analysis),  Seairdi  theory.  Equations, 
Graphics.  Digital  computers. 

Given:  a  positive  and  a  negative  value  of  a  function  at  two 
given  poinU  respectively.   The  function  is  continuous  and 
convex  and  is  otherwise  unknown  but  computable.   Starting 
with  this  information,  a  procedure  is  described  tor  locating 
ite  unique  root  (on  the  sUrtlng  interval)  within  an  interval 
of  minimum  guaranteeable  length  in  n  steps,  where  a  stq> 
conslsU  of  calculating  the  value  of  the  function  at  any 
point  we  choose.    The  pertinent  functional  equation  is 
derived  and  curves  of  the  objective  function  are  plotted  for 
n  =  1,  2,  3,  4  from  daU  obtained  from  the  Johniac,  RAND'S 
Princeton-type  high-speed  digital  computer.   (Author) 
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ON  THE  EXPANSIONS  OF  SOME  INFINITE  PRODUCTS, 

by  Richard  Bellman.   14  Sep  56.  8p    P-938 

Unclassified  repoit 

Descriptors:  (•Identities.  Series),  (•Series,  Identities), 
Equations,  Functions.  Mathematical  logic. 
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A  SYSTEMATIC  APPROACH  TO  A  CLASS  OF 

PROBLEMS  IN  THE  THEORY  OF  NOISE  AND  OTHER 

RANDOM  PHENOMENA,  m.  EXAMPLES, 

by  A.  J.  F.  Siegert.   17  Sep  5«.  40p   P-939 

Unclassified  report 

Descriptors:  (*Noi8e,  Theory),  (*Statistical  processes. 
Noise),  Linear  differential  equations,  Integral  equations. 
Functions,  Equations,  Mathematical  analysis.  Probability. 
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A  FEASffilLITY  ALGORITHM  FOR  ONE-WAT 
SUBSTITUTION  IN  PROCESS  ANALYSIS, 
by  Kenneth  J.  Arrow  and  Selmer  M.  Johnson. 
Rev.  12  Sep  57,  lOp   P-941 

Unclassified  report 

Descriptors:  (*9ystems  engineering.  Machines),  (•Opei^ 
ations  research.  Optimization).  Linear  programming. 
Distribution.  Analysis.  Feasibility  studies. 

A  certain  number  of  machines  are  available,  not  all  of 
the  same  capability,  with  which  to  do  a  certain  number  of 
tasks,  varying  in  difficulty.   On  the  assumption  that  it  is 
better  to  use  a  more  capable  machine  for  a  more  difficult 
task,  an  algorithm  is  given  for  the  most  efficient  assign- 
ment of  machines  to  tasks.   It  is  shown  that  the  algorithm 
solves  an  equivalent  linear  programming  problem.   (Author) 
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giJPOaTlVB  DBFtNITB  MATRlbBS  AND  STIBLTJKS 

bgr  Richard  Bellman.   22  Oct  56,  lOp   P-947 

'  UBcUaslABd  report 

DsMrtptors:  (•Matrix  algebra.  Ltegrals).  (•Integrals, 
Matrix  a^ra).  Functions,  Coiaplex  numbers.  Sequences, 
InequaUtles,  ProbahUlty,  Tnmsformatlons  (Mathematics). 
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A  UNIFIED  PROCESS  FOR  THE  EVALUATION  OF  THE 

ZEROS  OF  POLYNOMIALS  OVEHl  THE  COMPLEX 

NUMBER  FIELD. 

by  John  L  Derr.   Rev.  90  Apr  58,   80p   P-948 

I  Unclassified  r^>ort 

Descriptors:   (*Pol]mcMnlals,  NuUber  tfaeoiy), 
(•Complex  numbers.  Functions),  (*Iterattve  methods. 
Polynomials),  Numerical  analysis.  Equations. 

A  Polynomial  equatton  f  (a)  =  0  in  a  complex  variable  x, 
where  f  (z)  has  complex  coefficients  is  considered.   Use  Is 
made  of  Newton's  method  for  the  evaluation  of  the  zeros  of 
the  analytic  function  generalized  by  the  conventional  recur- 
rence relation  to  solve  the  equattod. 
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ON  THE  ROLE  OF  DYNAMIC  PROGRAMMING  IN 

STATISTICAL  COMMUNICATION  THEORY, 

by  Richard  Bellman  and  Robert  Kalaba. 

Rev.  19  Dec  56,  23p  P-949  i 

Unclassified  report 

Descr4>tors:  (•Conununlcatton  theory.  Dynamic  pro- 
gramming). (•Dynamic  programming.  Statistical  analysis) 
Stochastic  processes.  Communication  systems,  Distribu-  ' 
tion  theory,  Decision  theory.  Signals,  Functions, 
Sequences. 

The  ob}ect  d  the  p^per  is  to  show  that  the  fundamental 
problem  of  determining  the  utiUty  of  a  communication 
channel  In  conveying  Information  can  be  interpreted  as  a 
problem  within  the  framewoi*  of  multi-stage  decision 
processes  of  stochastic  type  and  as  Such  may  be  treated 
by  means  of  the  theory  of  dynamic  programming.   (Authoi) 


AD-605  100  Dlv.    15 

OTS  Prices:  HC  $1.00/ur  $0.50 


P-950 

Unclassified  report 


RAND  Corp.,  SanU  Mcnica.  Calif. 

LINEAR  PROGRAMMING. 

by  Robert  E.  Kalaba.  1  Oct  56,  18p 


Descriptors:  (n^lnear  programming.  Theory),  Game 
theory.  Analysis  of  variance.  Scheduling.  Equations, 
Geometry,  Communication  systems,  TransporUtion. 
Nutrition.  ^^ 

Topics  Include:  examples  of  linear  piDgramming  pro- 
blems, ttie  central  mathematical  problem,  methods  of 
solution,  and  lines  along  which  furthsr  researoh  is  required. 
(Author)  ' 


AD-605  103  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 


'ON  THE  LINEAR  DIFFERENTIAL  EQUATION  WHOSE 
SM,UT10NS  ARE  THE  PRODUCTS  OF  SOUm^^ 
TWO  GIVEN  LINEAR  DIFFERENTIAL  EQUATTONS. 
by  Richard  BeUman.   10  Oct  56,  8p  P-9a8 

Unclassified  report 
Descriptors:  (•Differential  equations.  Matrix  algebra), 

SSSS»^n"Ai^^"^"^  equations).  SpeclTfuncUoos 
(Mathematical),  Power  series.  Equations.  ^^ 

The  purpose  of  the  paper  is  to  illustrate  the  application 

S;SS:,(l't^S  °^  ^  «^--  "~-  <^«"°tUl 

AD-605  108  Dlv.    15,  33 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

CONSTRUCTING  MAXIMAL  DYNAMIC  FLOWS  FROM 

STATIC  FLOWS, 

by  L.  R.  Ford,  Jr.  and  D.  R.  Fulkerson. 

Rev.  17  Sep  57.  3^  P-907 

Unclassified  nport 

Descriptors:  (•Linear  programming.  Networks),  (*Net- 
WDiks.  Statistical  analysis).  (•Railroads,  Linear  program- 
ming). Transportation,  Optimization,  Statics,  Dynamics, 
Iterative  methods.  Theorems. 

For  a  given  networic  of  nodes  and  arcs,  such  as  a  railway 
system,  in  which  it  is  assumed  ttat  each  arc  has  associated 
with  it  two  positive  integers  ~  one  a  commodity-flow  cap- 
acity, the  other  a  commodity-traversal  time  —  a  method  of 
constructing  maximal  dynamic  flow  from  static  flow  is 
outlined  and  a  simple  proof  of  maximallty  is  presented. 
(Author) 


AD-605  116  Dlv.    15,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

CONCEPTS,  ORKJINS.  AND  USE  OF  LINEAR 

PROGRAMMING, 

by  George  B.  Dantzig.   7  Mar  57,   20p   P-980 

Unclassified  report 

Descriptors:    (♦Linear  programming.  Matitemattcal 
models).  (•Mathematical  models.  Linear  programming). 
HUto^Background,  Optimization,  Scheduling,  AnalysU. 

This  p^per  discusses  the  concept,  orlgtos,  and  some  of 
the  applications  of  linear  programming.   (Auttior) 


AD-«05  U7  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

BOUNDS  ON  THE  EXPECTATION  OF  A  CONVEX 

FUNCTION  OF  A  RANDOM  VARIABLE, 

by  H.  P.  Edmundson.   26  Nov  56,  rev.  9  Anr  57. 

6p   P-982 

Unclassified  i>eport 

Descriptors:  (•Functions,  Analysis  of  variance).  Set 
theory,  Momente,  Inequalities,  Theorems. 

•Aippose  that  f  is  a  convex  function  defined  on  the  in- 
terval I  °  (a,  b)  where  b>a.    Let  X  be  a  random  variable 
defined  on  I  whose  expecUtion  E(X)  is  finite.   Upper  and 
k)wer  bounds  for  the  expecUtion  E(f(X))  are  derived  using 
the  theory  of  moment  spaces.   The  lower  bound  obtained 
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•Srees  with  that  of  classical  analysis,  while  the  upper  bound 
Is  belleyed  to  be  a  new  result.   (Autfaoi) 


AD-60S  122  DlT.    15 

OTS  Prices:  HC  $1.00A<F  fO.50 

RAND  Corp..  Santa  Monica,  Calif. 

NBTWORK  FLOW  AND  SYSTEMS  OF 

REPRESENTATIVES. 

by  L.  R.  Ford,  Jr.  and  D.  R.  Fulkerson. 

U  Dec  56.  16p   P-990 

Unclassified  report 

Descriptors:  (*Llnear  programming,  Networks), 
(^Networks,  SUtlstlcal  analysis).  (*Set  tiieory.  Linear 
programming).  Combinatorial  analysis.  Integrals, 
Theorems. 

Two  basic  ttteorems  of  network  flow  theory  are  iqpplied 
to  determine  necessary  and  sufficient  condltionB  for  (a)  the 
existence  of  a  system  of  representatlTes  for  a  collection  of 
subsets  of  a  given  set  such  that  each  element,  a  sub  1  of 
me  given  set  occurs  at  least  alpha  sub  i  times  in  the 
system  and  at  most  beta  sub  1  times  (a  system  of  restricted 
representatives),  and  (b)  the  existence  of  a  common  system 
of  restricted  representatives  for  two  different  collections 
of  subseti  of  the  given  set.  (Author) 


AD-60S  125  DlT.    15 

OTS  PHces:  HC  $1.00/MF  |0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
THEORY  OF  GAMES  OF  STRATEGY, 
by  Bfelvln  Dresber.  17  Dec  56,  16p   P-994 

Unclassified  report 

Descriptors:  (*Game  theory.  Probability),  Functional 
analysis.  Mathematical  models.  Distribution,  Decisioa 
theory.  Military  strategy. 

The  paper  conUins  a  general  survey  of  the  mathematical 
theory  of  zero-sum  two-person  games.    (Author) 

AD-60S  126  Dlv.   15 

OTS  Prices:  HC  f  2.00/MF  $0.50 

RAND  Ck>rp.,  SanU  Monica,  Calif. 

QUEUEING  WITH  BALKINQ. 

by  Frank  A.  Halght.    18  Dec  56.  26p   P-M5 

Unclassified  report 

Descriptors:  (*Queuelng  theory.  Stochastic  processes), 
(*Stochastic  processes,  Queuelng  theory).  Probability, 
Differential  ecpiatkns.  Statistical  dlstrlbutk»s. 

An  investigation  of  a  stochastic  process  In  which  the 
probability  of  transition  depends  oo  the  state  of  the  system. 
(Author) 
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16.  Medical  Sciences 


AD-604S69  Dlv.   16.25 

OTS  Prices:  HC  $».36/MF  $2.71 

Adaptrooics,  Inc.,  Alexandria,  yi. 

^^^JSif"^""®"  °^  BIOLOGICAL  LAWS,  EFFECTS. 
AND  PHENOMENA.  WTTH  ASSOCIATED  PHYSICAL 
ANALOGS* 
Final  rept, 

and  R.  B.  Spodak.  Jun  64.  631p  *^ 

Contract  AF33  657  70»»,  ProJ.  4jl|B0,  Task  416001 

I       Unclassified  nvott 

DMorlptors:  (•Biophysics,  Anidog  systems).  Biology, 
^5?[!^°=.\®***'?°''  Animals,  Humans.  Insects,  Hormones. 
Food.  Bites  and  stings.  Sensory  perception.  Electric 
currents.  Nerve  ceUs,  Muscles.  Learning,  Luminescence 
Vision,  Movement,  Fli^,  Regeneration.  Growth, 
AutomaU,  Hearing,  Genetics.  Feedback,  StaMUsation 
systems.  Condittoned  reflex.  Neuromuscular  transmlssioo. 
Sound  ranging.  Bionics.  Physiology. 

A  0(«4>llatlon  of  btok>glcal  Uws,  sffeots  and  pbeaomeoa 
•nd  their  associated  physical  analogs  is  presented. 
Information  on  each  law,  effect  or  phenomenon  is  contained 
C,*7*^*^^^*"  *"*^''  "•  grouped  roughly  into  sections 
Dy  Similarity  ot  content.   Entries  are  cross  referenced  by 
•nlmals  and  plants  mentioned  in  Mch  entry,  by  saomle 
physical  devices,  systems,  effects  or  phenomena 
■asiogous  to  the  described  biological  law.  effect  or 
jAenomenon  in  each  entry,  and  by  physical  class  (i.e..  by 
the  branch  of  physical  science  most  relevant  to  the 
Molo^cal  descriptitn)  and  Iqr  physical  operator  (Le..  by 
the  categories  of  sensor,  transformer,  or  actuator, 
whichever  is  more  nearly  descriptive  of  the  entry).   (Author) 


AD-604  411  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.80 

Wisconsin  Univ.,  Madison. 
ORIENTATION  OF  FISHES. 
Final  r^t  for  1  Sep  57-30  Aug  6t 
by  Arthur  D.  Hasler.   May  63,  16p 
Cootraot  Nonrl202  04,  ProJ.  NR301  903 

Unclassified  report 

Desor^iitors:  (•Fishes,  Dlrectios  finding),  (•Sensory 
perception.  Fishes),  Echo  ranglsg.  Underwater  sound. 
Underwater  sound  eciu^innent,  Soaaid  transmission. 
Environmental  tests.  Diurnal  variations.  Behavior,  Sun, 
Illumination.  Adaptattoo  (Physiology),  Homing  devices. 
Lakes,  Wlsoonsin. 

The  ovw-all  oltfeotlTS  was  the  exploration  of  the  cues 
used  by  fishes  in  accomplishing  looal  or  long  distance 
movements  and  was  an  outgrowth  of  an  earlier  study  in 
which  it  was  shown  that  fishes  oouU  make  their  way 
through  a  stream  system  in  respot»e  to  a  *bome'  odor. 
Further  studies  were  needed  to  provide  Information  on 
orientation  in  'open'  water  where  odors  must  necessarily 
play  a  lesser  role.  The  eluddatian  of  orieoUng  meoha-   V 
nlsms  requires  both  (a)  laboratory  studty  of  sensory 
o^ataUltles  through  electrophysiological  and  ooodltioning 
(training)  techniques,  and  (b)  field  staidy  of  natural  and 
Iwkioed  movements  as  related  to  tfae  environmental  con- 
ditions under  which  these  movements  occur.  Together, 
such  studies  pave  the  way  for  (c)  'eoqwriments  in  the  field' 
In  which  the  guiding  cues  are  experimentally  m«n«piii^^H| 
by  sensory  deprivation  or  envlron»Mntal  m«fffi^Btlqn. 
(Author) 


AD-604  464  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Florida  Univ.,  Gainesville.  CoU.  of  Medicine. 
MEASUREMENT  OF  AIRWAY  RBSETANCE  WITH  A 
VOLUME  DISPLACEMENT  BODY  PLETHYSMOGRAPH. 
by  M.  J.  Jaeger  and  A.  B.  Otis.  Jun  64,  Ito 
Contracts  AF41  657  102,  AF41  609  1653,  ProJ.  7788. 
Task  775801 
8AMTDR64  17 

UaclassiflM  report 

Descriptors:  (♦Respiration,  Measurement),  (•Pressure 
breaking.  Measurement),  Tissues  (Biology),  Lungs, 
Oases,  Carbon  dioxide.  Oxygen.  Body  temperature. 
Pressure,  Visoosity,  Medical  equipment.  Equations, 
Correlation  techniques.  Medical  equipment. 

^rwsy  resistanoe  was  measured  with  a  volume  dis- 
placement body  plethysmograph  in  40  normal  subjects 
Bre^hing  at  their  spontaneous  breathing  rate.  The  measure- 
ments are  based  on  a  method  designed  by  DuBois  et  sL 
which  was  modified  in  order  to  extend  its  ^vUcabUity. 
The  subjeote  were  rebreathlng  from  a  bag  containing  gas 
rt  proximately  BTPS  condlttons.  Possible  errors  in  ooo- 
Ottoning  the  gas  in  the  bag  were  corrected  mathematically. 
The  values  of  airway  resistanoe  obtained  (l.26t  0.39  cm. 
Hao  per  Uter  per  second)  agree  with  those  pubUshed  by 
DuBois  et  al.  and  by  other  authors  usi^  the  same  technlc. 
The  measurements  were  found  to  correlate  with  results 
obtained  on  the  same  subjects  with  related  technics.  The 
paper  also  Includes  measurements  of  lung-tissue  viscous 
resistance  and  inertance  of  the  gas  in  the  airways. 
(Author) 


AD-604  466  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

?^i^  "°*^-  Co*«™»»«.  Research  Foundation. 
CATHETER-TIP  FLOWMETER  FOR  TMlffiySuREMKNT 
OF  CORONARY  ARTERIAL  BLOOD  FLOW  mmTA??^ 
ANEOTHETIZED  DOGS,  INTACT 

by  Heinz  P.  Pieper.  Jun  64.  17p 

SS'torIIm**"'  ""•  ^^*  ""•  "^"^  ''''^^ 

Unclassified  report 
D««Jriptors:  (•Blood  circulation.  Flowmeters). 
H^S!^SL'c!Sl'^^'^'^°°>'  Cannul.tloJ^' Arteries. 
J^oal  equipment.  Test  methods.  Surgical  t^SSuee, 

A  catheter-tip  flowmeter  has  been  designed  for  the 
mws^u^ent  of  coronary  arterial  btoodflow  in  ctosed- 
X  fT:,J^.J^'*"'^^  flowmeter  is  attad^tTthe 

o«otld«tery.  The  flowmeter  is  plaoedintt?Lcen3S 
a^where  it  measures  the  Inflow  into  the  left  ooro«^ 
artery.  Performance  tests  show  the  reUaWUty  of  the^ 
S!^?K°'',!^"~r'~°«*°'P^'^»«^-  The 
flSTS^^h^  S?"***  *°  *»tonnine  the  pressure- 
SL^^iJ^^^"*  *^  ~"**^  ■5^'°  o*  closed-ohest 
SS£!f^*^-   'r»^P"«'«^«-fl<«'relatioortSrS^ 
obtained  <m»r  tte  pressure  range  of  greatest  physiologic 
importance  and  describes  the  system  for  a  oSS^of 
oardlovasoular  conditions.   (Author)  «»  ■«  oj 


AD-604  469  Dlv.   16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Johns  Hopkins  Univ.,  Baltimore.  Md. 
FINAL  TECHNKAL  REPORT.  [STUDY  OF  THE 
CENTRAL  NERVOUS  SYSTEM  OP  PRIMATES  IN  THE 
ONANESTHETIZED  STATE].  » « i«  tms 
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1963,  8p 

Grant  AF  AF06R6a  31 

AF08R  64  1435 


Unclassified  report 


Descriptors:  (^Central  nervous  system.  Primates), 
(*Primate8,  Central  nervous  system).  Anesthesia, 
Nerve  cells.  Thalamus,  Cerebral  cortex.  Sensation 
(Physiology),  Stimulation.  Performance  (Himian),  Re- 
flexes, Nerve  impulses.  Surgery,  Pain,  Thresholds 
(Pliysiology),  Neuromuscular  transmission.  Stochastic 
processes.  Decision  theory.  Monkeys. 

A  preparation  was  devised  which  allowed  study  of  the 
central  nervous  system  of  primates  in  the  unanesthetized 
state,  without  provocation  of  pain,  using  the  method  of 
single  unit  analysis.   Studies  were  made  of  the  neurons 
of  the  ventrobasal  nuclear  complex,  the  thalamocortical 
input  stage  of  the  somatic  afferent  system.   The  higlily 
specific  nsture  of  the  lemniscal  system  in  terms  of 
place  and  quality  were  found  to  be  as  certain  and  pre- 
cise in  the  waking  animal  as  they  had  prevtously  been 
found  to  be  in  the  anesthetized  one.   The  temporal 
capacity  of  the  lemniscal  system  was  found  to  be 
greater  in  the  former  state  than  the  later  by  an  entire 
order  of  magnitude.   A  quantitative  study  was  made  of 
the  relation  between  thalamic  cell  response  and  the 
driving  peripheral  stimulus,  as  the  latter  is  varied 
along  an  Intensive  continuum.   This  relation  is  ade- 
quately described  by  a  power  fuoctton  of  the  form: 
R  =  KS<n),  with  an  exponent  of  0.6-0.7.   The  relation  of 
this  finding  to  similar  functtons  governing  human  per- 
formance in  the  stimulus-response  situaUon  were 
ejqilored. 


AD-604  470  Div.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Instituto  de  Ctencias  Btologlcas,  Montevideo  (Un^uay). 

ANNUAL  (FINAL)  REPORT.  [^NEUROBIOLOGY,  CELL 

ULTRASTRUCTURE.  BIOPHYSKS  AND 

ELECTROPHYIOLOGYJ, 

by  J.  Sas,  C.  AppelUuer,  C.  Estable,  E.  SUva,  and 

O.  Vincent.    1964,  lOp 

Grant  AF  AF06R63  313 

AFOSR  64  1434 

Unclassified  report 

Descriptors:  (^Neurology,  Reporte),  (^Reports. 
Neurology),  (♦Biophysics,  Reporte),  Muscles,  Eye, 
Humans,  Reflexes,  Respiratory  system.  Nerves,  Neuro- 
muscular transmission.  Autonomic  nervous  system. 
Stimulation,  Nerve  fibers.  Embryology,  Growth, 
Embryonated  egg  technique.  Regeneration,  Labeled  sub- 
stances. Radioactive  Isotopes,  Proteins,  Amino  acids. 
Lipids,  Tissues  (Biology),  Body  fluids.  Cells  (Btology), 
Scintillation  counters.  Laboratory  equipment.  Calcium 
compounds,  Carfaooates,  Coadittooed  reflex.  Emotions. 

Reporte  on  the  ioIlowlDg  topics  are  summarized: 
neuiotatology,  cell  ultrastructure.  nerve  regeBeratton, 

and  coDdiitioned  reflexes. 


AD-604  47a  My.    16 

OTS  Prices:  BC  ll.OO/MF  $0.50 

University  CoIL«  Loodoo  (England). 

FINAL  RBPOBT.   ffJH  THE  MEMORY  SYSTEM  Of 

OCTOPUS], 

Rept.  for  JuD  63-64. 

1964,  Up 

Grant  AF  EOAIKS  2 

AFOSR  64  1442 

VmeUmltkad  npott 


Descriptors:  (♦Memory,  Cephalopoda),  (♦Cephalopoda, 
Memory),  (♦Nervous  system.  Cephalopoda),  Aquatic 
animals.  Sensory  peroeptiaa.  Stimulation,  Vision, 
Reflexes,  Learning,  Behavior,  Brain,  Digestive  system. 
Poisoning,  Electron  microscopy.  Cells  (Biology),  Taste, 
Nerve  fibers.  Appetite,  Pain. 

Work  done  on  the  memory  system  at  the  octopus  is 
reported.   Aspecte  considered  include:  (1)  analysis  dthe 
functions  of  the  pairs  at  centres  concerned  with  tl»e  signals 
ct  resutts;  (2)  effecte  of  hunger  and  taste  of  food;  (3) 
comparison  of  effecte  of  removing  vertical  and  median 
superior  fronUl  lobes;  (4)  electron-microscopy  of  the 
lobes;  (5)  connections  with  the  tectile  memory  system; 

(6)  the  mechanism  of  poisoning,  eating  and  digestion; 

(7)  effecte  of  large  amounte  of  food  on  behavtor;  (8)  coo- 
(kicticm  velocities  of  nerve  fibers  of  dtfferent  diameters; 
(9)  effect  of  lesions  in  the  dorsal  basal  lobe;  (10)  functton 
cf  the  peduncle  tobe;  (11)  delayed  responses  and  short  term 
memory;  and  (12)  comparison  with  other  animals. 


AD-604  477  Div.    16,  38 

OTS  Prices:  HC  $1.00/MF  $0.50 

Chile  Univ.,  Santiago. 

ROLE  OF  THE  CEREBRAL  CORTEX  IN  CLASSICAL  AND 

INSTRUMENTAL  CONDITIONED  REFLEXES". 

Final  technical  rept.  for  1  May  63-  30  Apr  64. 

by  S.  Mlddleton.   Aug  64,  6p 

Grant  AF  AFOSR318  63 

AFOSR  64  1441 

Unclassified  report 

Descriptors:  (♦Cerebral  cortex.  Conditioned  reflex), 
(♦Conditioned  reflex.  Cerebral  cortex).  Motor  reacttons. 
Central  nervous  system.  Heart,  Behavior,  Learning. 
Stimulation.  Performance  teste.  Laboratory  animals. 
Brain,  Electroencephalography,  Thalamus.  Thresholds 
(Phystology).  Fear,  Psychophystology.  Reports. 

ftmmiaries  of  psycbophystological  reporte  are  presented 
concerning  the  role  of  the  cerebral  cortex  in  '>"~<itl^7n<Kl 
reflexes. 


AD-604  478  Div.    16 

OTS  Prices:  HC  $3.00/MF  $0.75 

Cincinnati  Univ.,  Otato.   CoU.  of  Medicine. 

METABOLIC  CHANGES  IN  HUMANS  FOLLOWING  TOTAL 

BODY  IRRAMATION. 

Rept  for  1  Nov  61-30  Apr  63, 

by  Eugene  L.  Saenger.   30  Apr  63,  69p 

Contract  DA49  146XZ029 

DASA  1422 

Unclassified  report 

Descriptors:  («Wl»le  body  irradiation.  MetaboUsm). 
(♦Partial  body  irradiation,  MeUbolism),  (♦MiUtary 
medicine.  Wboie  body  Irradiation),  DiapusU.  Therapy, 
Medical  examination.  Radiation  effecte.  Dosage.  Patbotogy, 
Dosimeters.  Radioactive  isotopes.  Tolerances 
(Phystology),  Badiatton  sldmess.  Hematology.  Gamma 
rays. 

Tbe  work  and  interpretation  are  presented  of  studOM 
carried  out  on  19  patiente  given  whole  body  irradiatloa. 
These  studies  are  designed  to  obtain  new  lalormattoa  abo^ 
the  metabolic  effeote  of  total  body  and  partial  fao(|y 
irradiation  so  as  to  obtain  a  better  laderstaadii^  of  these 
acirte  and  subw»te  effecte  la  human  beings.   Tlifs 
Inforraatloa  te  neoesaary  to  provide  knowledge  of  oombif 
cflecttveness  of  troops  a»l  to  develflp  MkUttonal  mettaods 
of  dla^koete.  pmpwis,  proii^ytaxls  aad  treakmeat  of 
'^      ilalurlea. 
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AD-604  524  DIt.   16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Army  Medical  Research  and  Nutritton  Lab.,  Denver 
Goto. 

SUMMARY  OF  SIGNIFICANT  FINDDIGS  BY  SGO 

IRRAIMATED  FOOD  CONTRACTORS. 

Rept.  for  Sep  63-Mar  64, 

by  Nicholas  Raica,  Jr.,  and  Howerde  E.  SauberUch. 

Aug  64,    3p 

Uifelasslfied  report 


Descriptors:  (♦Abstracte,  Irradiated  foods), 
(♦Irradiated  foods.  Radiation  effecte).  Radiation 
hazards.  Rate,  Dogs,  Pathology,  Food. 

A  summary  of  radiation  effecte  on  rats  and  dogs  after 
tbe  consumptioo  of  irradiated  foods  u  presented. 


AD-604  525  DIt.    16,  10 

OTS  Prices:  HC  $1.00/MF  $0.50 

Aerospace  Medical  Research  Lab«.   (6570th).  Wrieht- 

Patterson  AFB,  Ohto. 

PATHOLOGY  AND  TOXICOLOGY  OF  REPEATED 

DOSES  OF  HYDRAZINE  AND  1.  l^WMETHYLHYDBAZINE 

IN  MONKEYS  AND  RATS, 

tgr  Roman  L.  Patrick  and  Kenneth  C.  Back. 

Jun64,    19p 

Pro].  6302,   Tasks  630201,  630306 

AMRL  TDR64  43 

Unclassified  report 

Descriptors:  (♦Toxic  tolerances.  Hydrazine), 
(♦Hydrazine,  Toxic  tolerances),  (^Dimethyl  hydrazine 
(1-1),  Toxic  tolerances).  Rocket  propellante.  Fuels, 
Pathology,  Dosage,  Necrosis,  Uvar.  Kidneys,  Muscles. 
Heart,  Glucose,  L^ids,  BUe  pignente.  Monkeys,  Rate. 

Twelve  rhesus  monkeys  received  dally  doses  of  hydra- 
sine  ranging  from  5  to  20  mgAg  and  totaling  from  4  to 
20  inJecUons.    Seven  monkeys  received  20  injections  of 
1,  1-dimethylhydrazine  at  10  mgAg.   All  animals  lost 
weight  during  the  experiment.    In  the  hydrazine-treated 
group  of  monkeys,  serum  glutamic  oxaloacetic  trans- 
aminase and  bilirubin  rose  with  doses  of  20  mgAg,  with 
more  than  a  twentyfold  Increase  of  3GOT  in  two  animals. 
Most  of  those  receiving  20  mgAg  exhibited  loss  cf 
appetite,  vomiting,  lethargy,  and  severe  weakness. 
Microscopic  examination  revealed  l^ld  accumulation  in  ttie 
liver,  myocardium,  kidney,  and  skeletal  muscle.    Massive 
liver  necrosis  was  observed  in  one  animaL   In  those 
monkeys  receiving  UDMH,  blood  glticose  rose  slgnlfl- 
cantly  toward  Uie  end  of  the  experimant.   Some  Upid  was 
deposited  in  Oie  heart,  Uver.  and  kitkiey,  but  to  a  much 
lesser  degree  than  was  observed  with  hydrazine,  and  it 
could  only  be  demonstrated  with  special  fat  stain.   Rate 
given  from  3  to  23  doses  of  10  or  2«  mg/kg/day  hydrazine 
did  not  show  marked  fatty  changes  •«  observed  in  the 
monkeys.    (Author) 


AD-604  528  Div.    16,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Aerospace  Medical  Research  Labs. 

Patterson  AFB,  Ohio. 

OXYGEN-NITROGEN  DTOICATOR-CONTROLLER  AND 

SPACE  CABIN  OUTBOARD  LEAK  SIMULATOR. 

Rept  for  Sep  62-Sep  63, 

by  W.  F.  Mlckelson  and  W.  D.  Hypes 

Pro).  6373,  Task  637305 

AMRL  TDR64  25 


(iS570th),  Wrigiit- 


Jun64.  19p 


Unclassified  report 
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Descriptors:  (♦Re^lraUon,  Astronaute),  (♦Closed 
ecological  systems.  Respiration),  (♦Pressure  regulators 
Spacecraft  cabins).  Oxygen.  Nitrogen,  Space  en^- 
mental  conditions.  Life  support.  Space  medicine.  Pres- 
surized cabins.  Manned,  Adaptation  (Phystology),  Control 
systems.  Barometric  pressure.  Models  (Simulations). 

The  evaluation  of  a  conq>act  electrical-mechanical 
device  for  controlling  ttie  oxygen-nitrogen  concentration 
of  the  atmosphere  within  an  aerospace  vehicle  cabin 
staidator  durinjs  a  2-man,  3-day  test  is  described.   Also 
described  is  a  device  used  during  the  evaluation  to 
program  v^ous  rates  of  leakage  of  Uie  atmosphere  from 
the  simulator  so  the  response  of  the  controUer  could  be 
checked  periodically.   Date  obtained  reveal  a  capabiUty 
lor  automatically  controlling  tbe  oxygen-filler  gas  con- 
centration in  an  aerospace  vehicle  cabin  simulator  over 
varying  ranges  of  total  cabin  pressures.   (Author) 


AD-604  567  Div.    16,  30 

OTS  Prices:  HC  $1.00/MF  $0.60 

Naval  School  of  Aviation  Medicine,  Pensacola,  Fla. 

AN  INSTRUMENT  FOR  ELECTROCARDIOGRAPHIC 

AREA  MEASUREMENTS. 

Research  rept 

by  Thomas  G.  Arnold,  Jr.  and  Ri«>hael  F.  Smith. 

26  May  64,  23p 

ProJ.  MR005  13  7004,  Task  8 

NSAMRRl 

Unclassified  report 

Descriptors:  (♦Analog  computers.  Electrocardiography). 
(♦Electrocardiography,  Analog  con^uters),  Medteal 
equipment.  Heart,  Exercise,  Deflectton. 

An  Instnmient  whteh  was  developed  to  measure  the  area 
of  eiectrocardfographto  deflections  is  described.   Basic- 
ally, the  instrument  te  a  special  purpose  analog  com- 
puter that  performs  the  mathematical  operation  of  Inte- 
pation  on  three  input  signals.   Synchronizing  clrcuite 
have  been  added  to  start  the  period  of  integration  at  a 
predetermined  time  In  the  cardiac  cycle.   This  instru- 
,  ment  is  an  essential  component  in  a  system  used  to 
q^lanUtate  tbe  ECG  changes  that  occur  after  exereise. 
(Author) 


AD-604  596  Dly,    16,  la. 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  School  of  Aviation  Medicine.  Pensacola.  Fla. 
THE  EFFECTS  OF  CORIOLIS  ACCELERATION 
DURING  ZERO  GRAVITY  FLIGHT  ON  CERTAIN  HEMA- 
TSi^iS^^'^"  URINARY  PARAMETERS  IN  NORMAL 
AND  LABYRINTHINE  INFECTIVE  SUBJECTS 
Joint  research  rept.  no.  2, 
by  James  K.  Colehour.    19  May  64.    19p 
ProJ.  MR005  13  0004.  NASA  Order  R93 

Unclassified  report 

Re«arch  sponsored  by  Office  of  Life  Science  Programs, 
National  Aeronautics  and  Space  Administration. 

^f^^'^Ut^"*^'*  Acceleration).  (♦CortoUs 
^!!h    .«^"^*'"  «PParatus),  (♦AoceteraUon,  Hema- 
tologor),  (♦Vestibular  apparatus.  Acceleration),  Urine. 
Btood  analyste.  Leukocytes,  Space  medicine.  Stress 
(Phystology)    Thalamus,  Pituitary  gland.  Adrenal  glands. 
Corticosteroid  agente.  Gravity.  Tolerances  (PhysIoloRy) 
Glycolyste,  Amines,  Lactic  acid.  Statistical  anidyste 
^uce  environmental  oondtttons.  ' 

When  normal  Kibjects  were  exposed  to  repetitive,  zero 
P~vity,  paraboUc  flight  significant  Increases  in  neutro- 
phils, eosinophils,  and  urinary  17-hydroxycortioosteroids 
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occurred  u  Indicators  of  stress.   In  similar  experiments 
wiMo  Ooriolls  acceleration  was  additionally  imposed 
during  sero  gravity,  much  greater  stress  was  Indicated  by 
tiM  same  measurements.   Subjects  with  meningitis-deriTed 
labyrinthine  defects  did  not  respond  in  a  similar  manner. 
It  is  concluded  that  functionally  intact  vestibular  organs 
nmst  be  present  to  actiyate  the  hypottialmic-pltultary- 
artmnal  axis  in  abnormal  Q  environment.   (Autlior) 


literature  on  the  use  of  LSD  in  psychotherapy,  they 
a^Mar  to  be  suflioiently  suggestive  to  warrant  more 
controlled  experiments  in  this  area.  An  experiment 
is  suggested  which  would  attempt  to  measure  any  long- 
lasting  changes  in  attitudes,  values,  and  communica- 
tive ability  resulting  from  the  administration  of  LSD. 
Ja  particular,  the  measures  would  concentrate  on 
changes  in  closed-mlndness  as  reflected  by  scales  of 
(JngmatlBm,  oplnlonation,  and  ethoooentrloity. 


AD-604S58  Dlv.    16 

OTS  Prices:  HC  %1.00/UV  10.50 

Qeoeclence,  Ltd.,  La  Jblla.  Calif. 

THERMAL  AND  ELECTRICAL  CONDUCTTVITIBS  OF 

BIOLOGICAL  FLUIDS  AND  TISSUES. 

^larterly  rept.  for  1  Apr-30  Jun  64, 

by  H.  F.  Poppendiek,  N.  D.  Greene.  P.  M.  Morehouse, 

R.  RandaU.  and  J.  R.  Murphy.    30  Jun  64,  25p  GLR-28 

Contract  Nonr409S  00 

Unclassified  rqx>rt 

See  also  AD-438  144. 

Descriptors:  (*Body  fluids,  Conductivity),  (^Tissues 
(Biolocr),  Conductivity),  Thermal  conductivity,  Electrical 
conductance.  Blood,  Urine,  Stomach.  Secretion,  Enzymes, 
Eye,  Electrolytes  (Physiology),  Skin,  Lungs,  Liver, 
Kidneys,  Brain,  Biophysics,  Medical  equipment. 
Cryogenics. 

The  report  describes  research  on  thermal  and  electrical 
conductivities  of  biological  fluids  and  tissues.    Experimental 
electrical  conductivities  of  human  gastric  Juices,  urine  and 
bovine  aqueous  and  vitrious  humours  were  determined.    A 
special  cell  for  the  determination  of  electrical  conductivities 
for  tissues  was  designed,  constructed,  and  tested.    Experi- 
mental measurements  of  the  electrical  conductivity  of  cow 
blood  was  determined  as  a  function  of  hemolysis.   A 
modified  thermal  conductivity  apparatus  was  used  to 
measure  the  conductivities  of  beef  lung,  liver,  kidney,  brain 
and  chicken  skin.    Thermal  conductivity  correlation 
egressions  for  biological  fluids  and  tissues  are  evaluated. 
(Author) 


AD-604  802  Dlv.    16.  28 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp.,  Santa  Monica,  Calit 

LONG-LASTING  EFFECTS  OF  LSD  ON  CERTAIN 

ATTITUDES  IN  NORMALS:    AN  EXPERIMENTAL 

PROPOSAL, 

by  William  H.  McCHothlin.    May  62,  66p   P-2S75 

Unclassified  report 

Descr^itors:  (*LyBerglc  acids.  Reaction  (Psychology)), 
(^Reaction  (Psychology),  Lysergic  acids).  Drugs, 
Dosage,  Chemotherapy,  Psychometrlcs,  Personality, 
Emotions,  Attltixles,  Behavior,  Memory,  Social  com- 
munication, Psycbophysiology.  Psychiatiy,  Abnormal 
psychology,  Psychoses,  Neuroses,  Adjustment 
(Psychology),  Perception  (Psychology),  Tolerances 
(Physiology),  Central  nervous  system. 

Research  Into  the  long-lasting  effects  of  administering 
d-lyserglc  acid  diethylamide  (LSD)  to  normals  is  dis- 
cussed.  In  addition  to  its  use  in  psychotherapy,  tliere 
were  some  reports  of  experimental  subjects  who  claim 
lasting  beneficial  effects  attributable  to  the  LSD  ex- 
perience.  In  particular,  two  fbUow-up  questionnaire 
studies  indicated  that  normal  subjects  frequently  claim 
changes  in  personality  resulting  from  only  one  or  two 
administrations  of  LSD,  and  these  claims  were  main-' 
tained  after  periods  of  a  year  or  more.   These  results 
are  subject  to  tbe  wealmesses  of  the  questionnaire 
mettiod:  but,  when  considered  along  with  some  of  tlw 


AD-404  807  Div.    16,  U 

OTS  Prices:  HC  $1.00/WF  f0.50 

RAND  Corp.,  SuU  Monica,  Calif. 

EXPERIMENTS  IN  INTBRPLANfiTARY  BIOMI3RATION 

AND  SPACE  CONTAMINATION, 

by  L  Cooper  and  A.  Q.  WUaoo.   16  Jun  58,  1^ 

P-1406 

Unclassified  report 

Condensed  version  read  at  the  Symposium  on  Possible 
Uses  of  Earth  Satellites  for  Life  Sciences  Experiments, 
Washington,  D.  C,  14-17  May  58. 

Descriptors:  (*Spaoe  envlronmeotal  conditions. 
Biological  contamination),  (*Biological  contamination. 
Space  fli^t),  (*Space  biology,  Biological  contamination). 
Ecology,  ^ace  probes.  Reentry  vehicles,  Puriflcation, 
Satellites  (Artificial),  Mlcroogranlsms,  Planets, 
Viability,  Bacteria.  Viruses,  Sponm,  Seeds,  Bnvtronmeotal 


The  likelihood  of  auto-and-ancillary  migration  of 
viable  micro-organisms  is  discussed.   Experiments  are 
suggested  to  determine  the  survival  potentials  of  micro- 
organisms under  various  space  conditions,  to  establish 
the  extent  to  which  space  sterilization  of  interplanetary 
instrument  probes  and  other  space  vehicles  may  be  relied 
upon  to  prevent  the  infecting  of  oQier  celestial  bodies,  (or 
the  infecting  of  the  earth  with  alien  life  by  returning 
probes),  and  to  determine  whether  further  sterilization 
procedures  would  be  required. 


AD-604%20 
OTS  Prices: 


Div.    16.  12 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

OBJECTIVES  OF  USE  OF  INDIGENOUS  RESOURCES 

FOR  MANNED  EXTRATERRESTRIAL  BASES. 

by  E.  A.  Steinboff.   Jun  62,  8p   P-2604 

Unclassified  report 

Presented  before  the  Working  Group  on  'Use  of 
Indigenous  Resources  for  Manned  Extraterrestrial 
Bases,'  held  at  The  RAND  Corp.,  22  Jim  62. 

Descriptors:  (*Mars,  Extraterrestrial  bases), 
(^Extraterrestrial  bases,  Logistics),  (*Clo3ed 
ecological  systems,  Extraterrestrial  bases).  Costs, 
Life  support.  Water,  Food,  Oxygen,  Hydrogen,  Fuels, 
Nutrition,  Manned,  Transportation,  Storage. 

An  analysis  of  the  support  requirements  for  manned 
Mars  missions  is  presented.    Considered  in  the 
discussion  are  the  costs  and  problems  of  life  support 
which  would  be  Involved  in  the  establishment  of 
extraterrestrial  bases. 


AD-604  882  Dlv.    16 

OTS  Prices:  HC  $3.00/MF  $0.76 

Sanitary  Engineering  Research  Lab.,  Univ.  of 
California,  Berkeley. 
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A  STUDY  OF  FUNDAMENTAL  FACTORS  PERTINENT 
TO  MICROBIOLOGICAL  WASTE  CONVERSION  IN  CON- 
TROL OF  ISOLATED  ENVIRONMENTS. 
Technical  rept.  no.  1, 

by  C.  G.  Golueke,  W.  J.  Oswald,  snd  H.  K.  Gee. 
31  Mar  64,  94p   SERL-64-5 

Contract  AF19  628  2462.  ProJ.  6694,  Task  669404 
AFCRL  64  341  I 

I        Unclassified  report 

Descriptors:  (♦Algae,  PhotoseMltivity  (Biological)), 
(♦Space  biology.  Algae),  (♦Biological  products.  Algae). 
.     Growth,  Culture  media,  Chloro|]fcylls,  Photosynthesis, 
Microorganisms,  Space  environmental  conditions.  Light, 
Degradation,  Illumination,  Weightlessness,  Models 
(Simulations),  Equations,  Electandlalysls. 

The  report  is  concerned  with  the  determination  of  an 
optimum  light  arrangement  for  promoting  algae  growth, 
the  design  and  construction  of  a  tmit  Incorporating  these 
findings,  the  design  and  (deration  of  specialized  units  to 
obtain  effective  waste  treatment,  and  the  development  of 
an  advanced  model  of  the  microterella.   The  experiments 
concerned  with  the  geometry  of  (he  light  souree  were 
done  with  the  use  of  shallow  (1  cm  with  respect  to  light 
source)  cultures.   Highest  dally  yields  were  obtained 
with  a  bUateral-altemate  arrangament  of  light  source, 
despite  the  fact  that  some  Inhibition  may  have  been 
caused  by  an  excessively  high  light  intensity,  as  was 
evidenced  by  the  relatively  low  cUorophjd  content 
(0.87  per  cent)  of  the  algae  ceUs.   A  novel  lightweight 
system,  the  algatron,  was  developed  in  wtiich  plx>tosyn- 
thetic  and  noi^jhotosynthetlc  microorganisms  could  be 
cidtured  at  a  controlled  depth  either  in  a  weightless 
state  or  In  a  gravitational  field  and  with  an  extremely 
efficient  utilization  of  electrical  and  either  solar  or 
artificial  light  energy.   The  principles  involved  and  tbe 
results  of  experiments  with  a  preliminary  model  are 
presented  in  detail. 


AD-604  883  Div.    16 

OTS  Prices:  HC  $2.00/MF  $0.50 


Electronics  Researeh  Lab.,  MontWia  State  Coll., 

Bozeman. 

TOWARDS  A  THEORY  OF  THE  RETICULAR 

FORMATION.  [T 

Scientific  rapt.  no.  1,  1 1 

br  W.  L.  Kilmer  and  W.  S.  McCutlbch. 

Apr  64,  46p   ERL-8-0009-622 

Contracts  AF19  628  3807,  DA36  q99AMC03200E. 

ProJ.  5632,  Task  563202 

AFCRL  64  463 

Unclassified  report 


DeacTipton:   (♦Central  nervous  system.  Mathematical 
models),  (•Neuromuscular  transmission.  Theorems), 
Nerve  cells.  Nerve  fibers,  Nerve  impulses,  Cireuits. 
Physiology,  Vertebrates,  Sensory  perception.  Matrix 
algebra.  Probability. 

Throughout  the  life  of  the  vertebrates,  the  core  of  tbe 
central  nervous  system,  sometimes  called  the  reticular 
formation,  has  retained  the  power  to  comndt  the  whole 
animal  to  one  mode  of  beliavior  rather  than  another.   Its 
anatomy,  or  wiring  diagram,  is  fairly  well  known,  but  to 
date  no  theory  of  its  ciroult  action  has  been  proposed 
that  could  possibly  account  for  its  iaiown  performance. 
Its  basic  structure  is  that  of  a  string  of  similar  modules, 
wide  but  shallow  in  computation  everywhere,  and  con- 
nected not  merely  from  module  to  adjacent  module,  but 
by  long  Jumpers  between  distant  modules.   Analysis  of 
its  circuit  actions  heretofore  proposed  in  terms  of 
finite  automata  or  coupled  nonlinear  oscillators  has 
failed.   Probabilistic  automata  which  handle  regular 
events  as  proper  modules  are  proposed  and  some  novel 
stability  theorems  are  given  regarding  them.    The  be- 
havior of  a  connected  chain  of  such  modules  is  still 
under  investigation.   (Author) 

AD-604  982  Div.   16 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  SanU  Monica,  Calif. 

A  SIMPLE  MODEL  FOR  THE  PRODUCTION  OF  THE 

NORMAL  ELECTROENCEPHALOGRAM, 

by  John  L.  Kennedy  and  TMlllam  H.  Emmons. 

25  Jan  56,    18p   P-795 

Unclassified  rqport 

Descriptors:   (♦Electroencephalogra|*y,  Anatomical 
models),  (♦Brain,  Anatomical  models).  Nervous  system. 
Physiology,  Cerebral  cortex.  Oscillation,  Gels,  Voltage, 
Cardiovascular  system.  Cerebrospinal  fiuid.  Pulse  rate. 

A  sbsple  electromechanical  theory  for  the  production  of 
the  normal  electroenceiAalogram  is  outlined.   The  &eory 
requires  three  sets  of  conditions  in  the  brain:   (1)  an 
electrically-charged  state,  presumed  to  arise  through 
chemical  oxidation- reduction  reactions,  (2)  a  gel  mass, 
with  a  coefficient  of  elasticity  ^jproximated  by  commercial 
gelatin,  and  (3)  a  periodic  mechanical  pulse,  to  set  the  gel 
into  osculation  at  its  resonant  frequency.  It  is  proposed  that 
the  interaction  of  these  conditions  in  the  skull  produces  the 
oscillating  potentials  recorded  from  normal  human  subjects 
by  standard  electroencejAalogr^Alc  equipment.   It  is  further 
pn^X)8ed  that  blocking  of  the  alpha  Aythm  may  be  produced 
by  de-tuning  the  lobes  of  the  brain  through  changes  in  blood 
supply  via  cortical  vasoconstriction  and  dilation.   Some 
suggestions  are  made  concerning  likely  sources  of  mechani- 
cal activity  which  might  produce  aijnormal  EEG  patterns. 
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30  Apr  64,  93p   TRW-ER-5937 
Contract  NOw64  0186C 


Unclassified  report 


AD-604  337  Dlv.    17 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Research  Lab.,  Washington,  D.  C. 

EFFECT  OF  OXYGEN  ON  CREEP-RUPTURE  OF 

NIOBIUM. 

Interim  rept., 

by  J.  Stoop  and  P.  Shahinian.    10  Jul  64,   21p 

Contract  AT49  5  1907.  ProJ.  RR007  01  46  5407 

NRL  6095 

Unclassified  report 

Descriptors:  (*Niobiuin,  Creep),  (*Creep,  Niobium), 
Oxygen,  Creep,  Rupture,  Ductility,  Hardness,  Cold 
working,  Heat  of  activation.  High-temperature  researdh. 
Contamination,  Solid  solutions,  Mlcrostructure, 
Impurities,  Gases. 

The  creQ)-rupture  properties  of  electron-beam-melted 
niobiom  with  additions  of  oxygen  up  to  0.35  wel^t-percent 
were  determined  at  1900F  (1038C),  2300F  (1260C),  and 
2600F  (1427C)  at  vacuums  of  1  x  .00001  torr  or  better. 
Rupture  life  generally  increased  and  minimum  creep  rate 
decreased  as  the  level  of  oxygen  was  raised.   There  was 
no  deleterious  effect  on  ductility  even  with  the  high 
oxygen  additions.    Increases  in  hardness  as  a  function  of 
cold  work  and  oxygen  content  were  obtained.    Activation 
energies  for  high-temperatiire  creep  were  determined 
which  showed  good  agreement  with  the  reported  experi- 
mental activation  energies  for  self-diffusion.    At  1900F, 
but  not  at  2300  and  2600F,  an  anomalous  behavior  occurred 
which  was  manifested  by  a  rapid  acceleration  followed  by  a 
deceleration  in  the  flow  process.   The  irregularity,  which 
is  represented  as  a  step  in  the  creep  curve,  occurs  only 
under  certain  combinations  of  temperature,  stress,  and 
oxygen  content,   it  appears  to  be  related  to  substructiu-e 
formation,  and  not  to  recrystallizatlon  or  grain  growth. 
(Author) 
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Edited  machine  trans,  of  Izvestiya  Vysshlkh  Uchebnykh 
Zavedenii.    Tsvetnaya  Metallurj^ya  (USSR)  1963,  v.  6, 
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Descriptors:  (*Metallurgy,  Scientific  research),  (♦Reports. 
Metallurgy),  Drills,  Mining  engineering.  Cooling, 
Gr^hics,  Floatation  (Separation),  Ores  (Metal  sources). 
Chemical  engineering.  Surface  properties,  Dynamics, 
Con>er,  Nickel,  Iron,  Metals,  Slags,  Zinc,  Silver, 
Analysis,  Magnesium,  Vanadium,  Bismuth,  Uranium, 
Oxides,  Physical  properties,  Crystal  structure.  Titanium, 
Plating,  Corrosion.  USSR,  Periodicals,  Reviews. 
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FRACTURE  CHARACTERISTICS  OF  STRUCTURAL 

METALS. 

Quarterly  progress  rept,  no.  1,  22  Jan-22  Apr  64, 

by  M.  F.  Amateau,  G.  L.  Hanna,  and  E.  A.  Steigerwald. 


Descriptors:  (*Steel,  Fracture  (Mechanics)),  (^Titanium 
alloys.  Fracture  (Mechanics)),  (•Fracture  (Mechanics), 
Structural  parts).  Tool  steel,  Stainless  steel.  Alloys, 
Metals,  Chromlnum  alloys.  Nickel  alloys.  Aluminum 
alloys.  Vanadium  alloys.  Cobalt  alloys.  Sheets,  Tou^mess, 
Mathematical  analysis.  Stresses,  Structures,  Transition 
temperature.  Tensile  properties.  Heat  treatment. 
Mechanical  properties. 

This  report  was  divided  Into  two  parts.  The  first 
consists  of  the  results  of  a  literature  survey  being 
conducted  to  assemble  K  sub  IC  data  for  possible  use  in 
handbook  form.   In  addition,  selected  tests  have  been 
initiated  to  determine  the  Influence  of  specimen  geometry 
and  processing  conditions  on  the  toughness  parameter.   The 
second  section  summarizes  results  obtained  from  a  study 
to  determine  the  effect  of  test  conditions  on  the  measure- 
ment of  accurate  K  sub  IC  values  from  sheet  specimens. 
The  data  presented  in  this  section  indicate  that  the 
initiation  of  slow  crack  growth  can  be  categorized  Into 
three  distinct  types  which  correlate  with  the  macroscopic 
fracture  mode  of  the  specimens.   In  the  temperature  region 
where  no  shear  failure  occurred,  the  initiation  of  slow  crack 
growth  was  coincident  with  complete  specimen  failure.   In 
the  transition  region,  where  the  fractvire  mode  contained 
both  flat  and  shear  areas,  the  onset  of  slow  cracking 
was  characterized  by  a  discontinuity  in  the  measurement  of 
crack  propagation  (pop  in),  while  at  temperatures  where  the 
fracture  mode  was  completely  shear,  the  Initiation  of  slow 
crack  propagation  occurred  with  no  obvious  discontinuity. 
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Descriptors:  (•Titanium  alloys.  Toughness),  (•Fracture 
(Mechanics),  Metals),  (•Steel,  Toughness),  (•Aluminum 
alloys.  Toughness),  Tool  steel.  Temperature,  Nickel 
alloys.  Chromium  alloys.  Molybdenum  alloys.  Iron 
alloys.  Aging  (Materials),  Heat  treatment.  Metallography, 
Cobalt  alloys.  Experimental  data.  Vanadium  alloys. 
Maraglng  steels.  Tests,  Tensile  properties.  Zinc  alloys. 
Magnesium  alloys. 

The  purpose  of  this  program  Is  to  evaluate  the  use  of 
plane  strain  fracture  toughness  (K  sub  IC)  as  a  possible 
parameter  for  handbook  application.    During  this  report 
period,  a  literature  survey  dealing  with  the  assembly  of 
pertinent  K  sub  IC  data  has  been  continued.    The  experimen- 
tal effort  has  Involved  the  determination  of  plane  strain 
fracture  toughness  in  specimens  taken  from  8-inch  square 
forged  billets  of  H-11  and  4340  steels.   The  results  Indicate 
that  K  sub  IC  did  not  vary  significantly  as  a  function  of 
specimen -posiUon  within  the  billet.   The  room  temperature 
K  sub  IC  parameter  for  AM  355  steel  at  aging  temperatures 
between  850F  and  1025F  was  also  evaluated.    (Author) 
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BERYLLIUM  RESEARCH  AND  DEVELOPMENT  IN  THE 

AREA  OF  COMPOSITE  MATEIUALS. 
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Descriptors:  (*Beryllium,  Conqibelte  materials),  (♦Com- 
posite materials,  Beryllium),  Moohanlcal  properties, 
DefbrmaUon,  Ductility,  Laminates,  Aluminum,  Claddli^, 
Stainless  steel,  Brazil^,  Coatings,  Aluminum  alloys, 
Silicon  alloys.  , , 

The  effect  of  sample  width  on  bend  'ductility  Is  given  fbr 
one  type  of  grain-oriented  beryUium,  for  which  tensUe 
properties  are  known.   Bend  ductility  dropped  off  sharply 
as  relatively  narrow  widths  of  the  order  of  1/4  -  3/8 
inch  were  exceeded.  Composites  consisting  of  alternate 
strips  of  beryllium  and  aluminum  In  sin^e  layer  were 
formed  by  aluminum-silicon  brazing.    An  effort  was 
made  to  determine  the  dependence  of  bend  ductility, 
around  a  0.200-incli  radius,  on  width  of  aluminum  filler 
strip.   Bend  ductility  was  compared  to  (1)  that  of  the 
individual  beryllium  strip,  and  (2)  that  of  a  beryllium 
sheet  having  width  equivalent  to  the  sum  of  beryllium 
•trip  widths  In  the  composite.   The  magnitude  of  bend 
ductility  in  the  composite  was  found  to  be  intermedi- 
ate between  (1)  and  (2)  above.   Several  Samples  braze 
clad  with  316  stainless  steel  were  subjected  to  bend 
tests,  as  were  several  strip  samples  of  various  widths 
which  were  coated  with  Al-Sl  braze  metal. 
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Descriptors:  (*Ber]dllum.  Powdek"  metaUurgy), 
(♦Powder  metallurgy,  Beryllium).  (♦Transition 
temperature.  Beryllium).  DuctlU^,  BritUeness, 
Material  forming.  Powder  metals.  Heat  treatment. 
Extrusion,  Aging  (Materials),  Temperature,  Particle 
size.  Grain  structures  (MetallurgoOt  Mlcrostructure, 
Photomicrography,  Tensile  propeolies.  Strain 
(Mechanics)^  Extrusion,  Stresses,  Tests.  Theory, 
Impurities,  Experimental  data,  Miachanlcal  properties. 

An  Investigation  was  made  of  the  footers  controlling 
the  ductile-brittle  beharior  of  two  grades  of  commercial 
purity  berylUum,  Brush  QMV  and  Pechiney  CR.   Tensile 
tests  were  made  on  randomly  oriented  samples  at  tempera- 
tures from  23C  to  500C.   Extrusions  were  tested  in  the 
longitudinal  and  transverse  directions  in  the  range  -196C 
to  200C.   Three  grain  sizes  of  each  material  were 
Investigated,  and  comparisons  made  between  specimens 
tested  in  the  aged  and  unaged  condition.    The  aging  treat- 
ment was  900C  for  6  hours  followed  by  48  hours  at  700C. 
Mechanical  properties  of  both  materials  were  very  similar 
after  this  heat  treatment  and  no  advantage  could  be 
claimed  for  the  hlj^r  purity  Pechiney  beryllium.   Aging 
reduced  the  amount  of  Impurities  in  solid  solution  and 
contributed  to  Improved  ductility  in  certain  temperature 
ranges.   The  ductile-brittle  transition  could  not  be 
described  in  terms  of  the  dislocation  pileup  theories  for 
body-centered-cubic  metals.   A  theory  of  the  ductlle- 
farittle  transition  based  on  the  thermally  activated  cross 
slip  of  screw  dislocations  from  the  Itusal  plane  into 
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pyramidal  or  prismatic  planes  was  proposed.   The  daU 
could  be  described  reasonably  weU  In  terms  of  this 
theory. 
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REFRACTORY  ALLOYS. 
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Descriptors:  (♦Refractory  metal  alloys.  Test  methods) 
(•Molybdenum  alloys.  Test  methods),  (•Niobium  aUoys. 
Test  methods),  (•Refractory  coatings.  Effectiveness) 
Oxidation.  Inhibition,  MetaUography,  Hardness, 
Mechanical  properties.  Stresses,  Fatigue  (Mechanics). 
TensUe  properties.  Standards. 

Procedures  for  the  evaluation  of  coated  molybdenum  and 
columblum  alloys  were  investigated.   A  simple  corru- 
gated specimen  was  designed  to  determine  the  appllca- 
bUity  of  current  coatings  to  a  fabricated  structure. 
Coated  specimens  were  oxidation  tested  at  2500F  iq)  to 
10  hours,  and  sectioned  for  metallographic  examination 
and  hardness  determination.   Dynamic  oxidation  tests 
were  conducted  using  a  gas-fired  flame  tunnel  and  a 
plasma  test  stand.   Effects  of  the  coatings  and  elevated 
ten[y)erature  exposure  on  basis  metal  properties  were 
established  by  combined  stress,  fatigue,  and  tensUe 
tests.   Coatings  from  six  sources  were  Investigated  on 
toe  program.   Based  on  the  results  obtained  recommen- 
dations are  made  for  the  standardization  of  the  appllca- 
Ullty  specimen  and  combined  stress  testing  along  with 
other  mechanical  tests  for  the  evaluation  of  coated 
refreotory  metals.   (Author) 
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Descriptors:  (•Maraglng  steels.  Corrosion),  (♦Corro- 
sion. Maraglng  steels),  (•Coatings,  Maraglng  steels). 
Stresses,  Environmental  tests.  Corrosion  inhibition 
Plastic  coatings.  Aging  (Materials).  Steel,  Heat  treat- 
ment. Rocket  cases.  Cobalt  alloys.  Molybdenum  alloys. 
Ductility,  Electron  microscopy,  FaUure  (Mechanics), 
Fracture  (Mechanics),  Electrochemistry,  Isocyanate 
plastics,  Epoxy  plastics,  Titanium  alloys.  Tool  steel. 
Cold  working,  zinc  coatings.  Sodium  compounds. 
Chlorides,  Protective  treatments. 

Susc^>ttbUlty  to  stress-corrosion  failure  was  found  in 
all  18%-nlckel  alloy  heats  having  yield  strengths  from 
181.5  to  232.2  ksl.  SusceptibUlty  became  greater  with 
Increasing  titanium  content  and  yield  strength.   At  a 
given  strength  level,  18%-nickel  maraglng  steel  was 
less  susceptible  to  failure  than  was  H-11  steel  or  a  hot- 
wortod  die  steel.   Cold  working  of  18%-nlckeI  maraglng 
steel  before  aging  further  reduced  its  susceptibUlty  to 
stress-corrosion  failure.   Distilled  water  was  a  more 
severe  exposure  medium  than  3%-salt  water  in  causing 
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corrosion  crackliig.  and  the  U-bend  test  was  more  se- 
vere than  the  bent-beam  test  -  at  least  with  regard  to 
18%-nickel  maraging  steel.   The  18%-nlckel  maraglng 
steel  showed  a  martod  Increase  In  susceptibility  to 
stress-corrosion  cracking  with  an  increase  in  environ- 
mental ten^terature.   An  inhibited  epoxy  coating  desig- 
nated as  454-1-1  was  very  effective  in  greatly  delaying 
stress-corrosion  cracking  both  of  maraglng  steels  and 
of  H-11  steel.   An  inorganic  zinc  coating  designed  to 
Impart  cathodlc  protection  was  found  to  be  ineffective. 
An  electrochemical  mechanism  for  failure  of  maraglng 
steel  in  3%-NaCl  solution  was  demonstrated  by  the  pre- 
venting of  stress-corrosion  failure  upon  application  of 
cathodlc  current. 
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EFFECTS  OF  COMPOSITION  VABIATIONS  ON  THE 

PROPERTIES  OF  5Ni-Cr-Mo-V  STEEL. 

Technical  r^., 

by  S.  J.  Manganello  and  L.  F.  Porter.    1  Jul  64,  46p 
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Descriptors:  (*Steel,  Mechanical  properties),  (*Refinlng 
(Metallurgy),  Steel),  Nickel  alloys.  Chromium  alloys. 
Molybdenum  alloys.  Vanadium  alloys.  Chemical  analysis. 
Tensile  properties,  Tou^mess,  Melting,  Rolling  (Metal- 
lurgy), Heat  treatment.  Hardness,  Microstructure, 
Metal  plates.  Carbon  alloys.  Vacuum. 

Four  conqxMltion  modifications  of  a  0.10  percent  carbon 
5Ni-Cr-Mo-V  steel  and  three  modifications  of  a  0.15 
percent  carbon  5Ni-Cr-Mo-V  steel  were  investigated. 
Among  the  0.10  percent  carbon  steels,  the  standard  SNl- 
Cr-Mo-V  steel  and  a  0.9  Mn,  0.04  Si  modification  exhibited 
the  best  combination  of  yield  strength  (140  to  150  ksi)  and 
notch  toughness  (80  to  120  ft-lb  at  0  F).   Severe  embrittle- 
ment  occurred  when  the  chromium  content  was  increased 
to  1.25  percent  and  a  general  loss  in  toughness  resulted 
when  alimilnum  was  ellnfiinated.   Increasing  the  carbon 
content  of  the  5Ni-Cr-Mo-V  steel  from  0.10  percent  to 
0.15  percent  Increased  the  yield  strength  (after  appropriate 
tempering)  from  the  130/150  ksi  range  to  the  150/165  ksi 
range,  but  decreased  the  notch  toughness  at  0  F  to  the  50 
to  90  ft-lb  range.   At  the  higher  carbon  content,  the  notch 
toughness  was  somewhat  improved  when  the  manganese  and 
silicon  contents  were  reduced.   The  results  indicate  that 
the  standard  0.10  percent  carbon  5Ni-Cr-Mo-V  steel  has 
the  best  composition  for  a  steel  C84>able  of  developing  a 
yield  strength  of  140  to  150  ksi  and  exceptional  notch 
toughness.    A  0.15  percent  carbon  5Nl-Cr-Mo-V  steel  also 
exhibits  good  notch  touj^mess  at  yield  strengths  of  150  to 
165  ksi.   (Author) 
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A  METALLOGRAPHIC  INVESTIGATION  OF  THE  FACTORS 

AFFECTING  THE  NOTCH  TOUGHNESS  OF  MARAGING 

STEELS. 

Technical  rq;>t., 
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Descriptors:  (*Maraging  steels,  Tou^mess), 
(^Metallography,  Maraglng  steels),  Fractography, 


X-ray  diffraction  analysis.  Electron  diffraction  analysis. 
Microscopy,  Mechanical  properties,  Microstructure, 
Gram  structures  (Metallurgy),  Fracture  (Mechanics), 
Impurities,  Zirconium  compounds.  Nitrides,  Titanium 
compounds.  Carbides,  Sulfides,  Alimilnum  compounds. 

This  report  describes  the  results  of  an  Investigation  of 
nine  maraglng  steels  with  widely  varying  notch  toughness 
(25  to  70  ft-lb  Cbarpy  V-notch  energy  at  190  ksi  yield 
strength).   Extraction  fractography  was  used  in  conjunction 
with  such  techniques  as  U^  microsoopy,  thin-film 
electron  microscopy,  mlcn^robe  analysis,  and  eleotron- 
and  X-ray-diffraction  analysis  to  identify  the  causes  for  the 
difference  in  toughness  among  the  nine  steels.   The  results 
of  the  investigation  indicate  that  by  examining  extraction 
fractographs  with  metallographlc.  X-ray-  and  electron- 
diffraction,  and  mlcroprobe  techniques  it  is  possible  to 
isolate  the  major  factors  responsible  for  low  notch  tough- 
ness in  marag^  steels.   Thin-film  transmission-electron 
microscopy  and  analysis  of  insoluble  residue,  while 
generally  substantiating  tlw  results  obtained  by  analysis  of 
the  fractographs,  are  less  definite  and  therefore  less 
useful  than  tte  fraotographlc  studies. 
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FEASmiLITY  OF  DEVELOPING  AN  HY- 180/210 
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Descriptors:  (*Weldlng,  Stee^,  ('Maraglng  steels. 
Welding),  ('Submarine  huUs,  Welding),  Nickel  alloys. 
Chromium  alloys.  Molybdenum  alloys.  Vanadium  alloys. 
Cobalt  alloys.  Metal  plates.  Heat  treatment.  Tensile 
properties.  Toughness.  Melting,  Electrodes.  Thermal 
Joining.  Forging,  Mechanical  working.  Structural  proper- 
ties. Welds,  Fracture  (Mechanics),  Fatigue  (Mechanics), 
Feasibility  studies. 

Through  the  development  of  ln4>roved  processing  practices 
on  small  ingots,  tlie  notch  toughness  of  air-melted 
12Ni-5Cr-3Mo  maraglng  steel  i^jpears  to  be  equivalent 
to  that  of  vacuum-consimiable-electrode  remelted 
12NL-5Cr-3Mo  steel.   Thus,  li^t-gage  plates  of  the 
12Nl-5Cr-3Mo  steel  should  now  meet  the  desired  minimum 
strength-toughness  objective  (50  fl-lb  at  180  ksi).   However, 
the  notch  toughness  of  the  12Nl-5Cr-3Mo  steel  in  plates 
over  2  inches  thick  is  presently  in  the  range  to  40  ft-lb. 
Therefore.  Improvements  In  the  chemical  composition  and 
melting  practice  of  the  12Nl-5Cr-3Mo  steel  are  being 
investigated.   In  addition,  the  potential  of  carbon- marten- 
sitic  age-hardened  steels,  conventional  quenched  and 
tempered  steels,  and  rapidly  heat-treated  quenched  and 
tempered  steel  is  still  being  evaluated.   The  crack 
susceptibility  and  toughness  of  the  heat-affected  eones 
of  the  various  e;q>erimental  HY- 180/210  steels  are  being 
evaluated  concurrently  with  the  development  of  the  base 
metals.    Modest  improvements  in  the  notch  tou^mess  of 
the  12Ni-SCr-3Mo  filler  meUls  have  been  obtained,  but 
HY-180/210  weld  metals  having  energy  absorptions 
consistently  over  30  ft-lb  have  not  as  yet  been  developed. 
(Author) 
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Unclassified  report 

Descriptors:  (*Welding,  Steelj),  (niaragliv  steels, 
Welding).  (*Submarine  hulls.  Welding),  Thermal  joining. 
Welds.  Nickel  alloys,  Chromtiop  allojrs,  Molybdenum  alloys. 
Vanadium  alloys,  Manganese  alloys.  Stresses.  Melting, 
Forging.  Casting,  Chemical  amlysls,  Fracture 
(Mechanics),  Tensile  properties.  Loadli^  (Mechanics), 
Stnictural  properties.  Electrodes.  Fatigue  (Mechanics), 
Corrosion,  Toughness,  Stresees,  Material  forming. 

Laboratory  development  studies  on  the  base  metal  were 
completed,  and  the  results  indicate  that  the  5Ni-Cr-Mo-V 
steel  appears  to  be  the  optimum  composition  for  an 
HY-130/150  steel.   A  second  80-lon  electric-furnace  heat, 
a  40-ton  basic-oxygen-steelmaMng  (OSM)  heat,  and  a  40-ton 
OSM  vacuum-carbon-deoxidized  heat  of  the  5Nl-Cr-Mo-V 
steel  have  been  melted  and  are  bettag  evaluated.   Ingots 
have  also  been  cast  from  an  OSM  heat  of  the  5Nl-Cr-Mo-V 
steel  for  consumable-electrode  remeltlng  and  for  processing 
to  a  ring  forging,  and  plans  for  producing  castings  and 
structural  shapes  have  been  formulated.    The  studies 
should  indicate  the  suitability  of  the  5Nl-Cr-Mo-V  steel 
for  the  various  types  of  products  required  for  submarine- 
hull  construction,  and  should  establish  the  composition 
ranges  for  the  various  5Nl-Cr-Mo-V  steel  products. 
Laboratory  base-metal  weldablltty  studies,  which  defined 
composition  limits  for  the  5Nl-Cr-Mo-V  steel,  have  been 
completed.   As  anticipated,  the  heat-affected-zone  crack 
susceptibility  of  the  first  production  heat  of  the  5Nl-Cr-Mo- 
V  was  low.  and  its  heat-affected-zone  toughness  was  high. 
Covered-electrode  and  MIG  weW  meUls  of  Improved  strength 
and  tougimess  have  been  developed,  and  work  to 
develop  an  all-position  technlquB  for  depoaitlng  MIQ 
filler  metals  is  progressing  on  SBhedule.   (Author) 
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Descriptors:  ("Drop  testing.  MeUl  pUtes),  (•Steel, 
Drop  testing),  ("Welds,  Drop  testing).  Test  equipment. 
Nickel  alloys,  Chromium  alloys.  Molybdenum  alloys. 
Vanadium  alloys.  Submarine  hulls.  Strain  (Mechanics) 
Loading  (Mechanics),  Deformation,  Test  methods. 

A  laboratory  test  is  described  la  which  plate  specimens 
could  be  1:1  blaxlally  strained  at  relatively  high  loading 
rates  to  produce  deformations  similar  to  those  observed 
in  the  explosion-bulge  test  plates.   Results  of  extensive 
experimentation  indicate  that  th«  deformation  distribution 
observed  in  explosion-bulge  test  plates  can  be  simulated 
in  a  1/2-inch-thlck  plate  If  a  14-lnch-square  test  specimen 
is  placed  on  top  of  a  9-inch-lnslde-dlameter  anvil  and 
Impacted  by  a  5-1/2-inch-dlameter  hemispherical 
striker.    The  striker  transmits  an  energy  of  20,000  ft-lb 
to  the  plate  through  aluminum  pads  that  distribute  the 
strain  throughout  the  pUte  bulge.   Examination  of  drop- 
weif^-bulge  specimens  of  a  l/2>-inch-thick,  150  ksi 
yield-strength  6Ni-Cr-Mo-V  steel  showed  that  the  strain 
field  was  uniform  throughout  a  2-lnch-dlameter  polar 
region.   The  surface  strain  In  this  region  was  0.2  Inches/ 
inch  and  the  thickness  reduction  was  30  percent.   Thus, 
the  drop-weigfat-bulge  test  appeaa:*s  suitable  for  evaluating 
the  capacity  of  plates  and  weldments  to  deform  under 
hig^  strain  1:1  biaxial  loading. 
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EFFECT  OF  CARBON  ON  THE  HARDENABILITY  AND 

MECHANICAL  PROPERTIES  OF  5Nl-Cr-Mo-V  STEEL. 

Technical  rept., 

by  S.  J.  Manganello  and  L.  F.  Porter.   1  Jul  64,   SOp 
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Descriptors:  (*Steel,  Mechanical  properties), 
(♦Refining  (Metallurgy).  Steel).  Carbon  alloys.  Nickel 
alloys.  Chromium  alloys.  Molybdenum  alloys.  Vanadium 
alloys.  Chemical  analysis.  Tensile  properties,  Hardness, 
Toughness,  Metal  plates,  Weldii«,  Heat  treatment.  Metal 
plates. 

Seven  Laboratory  6Nl-Cr-Mo-V  steels  containing  0.06 
to  0.27  percent  carbon  were  evaluated  to  establish  the 
carbon-ordering  range  for  the  5Ni-Cr-Mo-V  steel  as  an 
HY-130/150  steel  and  to  determine  the  potential  of  the 
5Nl-Cr-Mo-V  steel  as  an  HY-180/210  steel.   The  results 
showed  that  an  average  yield  strength  of  about  140  ksi 
should  be  obtained  in  1/2-lnch-thick  water-quenched 
production  plates  at  a  carbon  content  of  about  0.045 
percent,  but  that  a  minimum  carbon  content  of  about  0.085 
percent  should  be  specified  to  obtain  similar  properties 
at  the  midthlcknesB  of  4-inch-thlck  water-quenched  plates. 
Therefore,  an  ordering  range  of  0.08  to  0.13  percent 
carbon  is  reconunended  for  the  5Ni-Cr-Mo-V  steel  to 
insure  the  desired  strength,  toughness,  and  weldabllity 
for  an  HY-130/150  steel.   In  the  tempering  range  900  to 
1200  F,  none  of  the  steels  investigated  exhibited  a  yield 
strength  of  180  ksi.   The  high-carbon  steels  from  the 
present  study  and  other  experimental  steels  are  being 
evaluated  at  lower  tempering  tennperatures  to  determine 
their  potential  as  HY-180/210  steels. 
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Descriptors:  (*Steel.  Mechanical  prcyertles), 
(•Submarine  hulls.  Steel),  (♦Test  metttods.  Steel), 
Nickel  alloys.  Chromium  alloys,  Ifolyfodeoum  alloys. 
Vanadium  alloys.  Carbon  aUoys,  Metal  plates.  Tensile 
properties,  DeformaUon,  Stresses,  Strain  (Mechanics) 
Fracture  (Mechanics).  Material  forming.  Tests,  Ductm^. 

Laboratory  studies  were  inittated  on  steels  having  yield 
■towigths  of  92  to  169  ksi  to  estabUsh  correlations  between 
bend-test  results  and  tonslon-tost  results.  The  results  of 
plsne-straln  bend  tests  on  1/4-  and  3/8-lnch-thlck 
q>ecimens  showed  that  bend  angle  depends  on  the  test 
setup  and  thus  is  not  a  broad  indicator  of  f ormahiUty. 
However,  onset  of  surface  cra<ddi«  was  found  to  depend 
on  tiie  true  surface  strain  of  the  brad  specimen  regardleaa 
of  the  test  setup.   Thus  true  surface  strain,  whlcA  can  be 
oonvenienUy  determined  from  the  spedmeo  curvature 
(ratto  of  specimen  thickness,  h  sub  o,  to  outside  bend 
radius,  r  sub  o)  appears  to  be  the  best  indicator  of 
tormabiUty  in  the  bend  teet.  The  results  of  tension  teste 
indicated  that  q>eoimeo  curvature  In  the  beod  test  oor- 
relsted  satisfactorily  Witt  reduction  of  area  in  tte  tension 
test.  Thus,  formahUlty  by  plane-strain  bending  can  be 
^edlcted  from  simple  uniaxial  tension  teste.  On  the  basis 
of  a  minimum  reduction  of  area  of  60  percent  for  the 
flaqwrlmental  HY-130/150  steeU,  minimum  inside  bend 
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radii  from  0.4  inch  for  1/4-lBCh-thlck  plate  to  7.1  inoiws 
tor  4-iDOb-tblok  plate  are  predlctecL   These  bend  radU 
Indicate  that  the  eapertmental  HY- 130/150  steels  are 
capable  of  meeting  the  forming  requirements  for  sub- 
marine hulls. 
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THE  PRODUCTION  AND  PROPERTIES  OF  180  Ksl 

BflNlMUM- YIELD-STRENGTH  IIARAGING  STEELS. 

Technical  r^t., 

by  D.  S.  DabkowsU,  L.  F.  Porter,  and  G.  B.  Loveday. 
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Contract  NObs88608,  Prol.  40  018  007  1 

Unclassified  report 

Descriptors:    (*Maraglng  steels.  Mechanical  properties), 
(♦Refining  (Metallurgy),  Maraging  steels),  (*Metal  plates, 
Maraging  steels).  Steel,  Nickel  alloys.  Chromium  alloys, 
Molybdenum  alloys,  Hemispherical  shells.  Electrodes, 
Welding,  Aging  (Materials),  Tensile  properties,  Touglmess, 
Melting,  Heat  treatment.  Grain  structures  (Metallurgy), 
Microstructure. 

This  report  describeds  the  production  and  properties  of 
hemispheres  produced  from  S/S-incb-thick  plate,  of  1/4-, 
1/2-,  1-1/4-,  1-1/2-,  1-3/4-,  2-,  3-,  and  4- 1/2- inch-thick 
plates,  and  of  1/16-inch-diameter  welding  electrodes  pro- 
duced under  this  contract.   Plates  for  5/8-inch-thick 
hemispheres  were  from  a  part  of  an  80-ton  electric- 
furnace  heat  of  18Ni-8Co-2.6Mo  steeL   Because  plates  1 
inch  thick  and  over  from  this  beat  did  not  meet  the  Charpy 
impact-test  specifications,  all  plates  other  than  the  5/8- 
inch-thick  plate  were  produced  from  20-ton  electric- 
furnace  beats  qf  12Ni-5Cr-3Mo  steeU   Welding  electrodes 
at  both  the  18Nl-8Co-2.6Mo  and  12Ni-5Cr-3Mo  steel 
compositions  were,  produced  from  300-pound  vacuum- 
induction  furnace  heats.   The  results  of  tension  and  impact 
tests  showed  that  all  materials  met  the  mechanical-property 
specifications.   In  addition,  the  results  of  supplementary 
studies  on  aging  response,  stress-strain  characteristics  in 
tension  and  compression,  moduli  of  elasticity,  coefficients  of 
thermal  expansion,  transtformation  temperatures,  and  grain 
size  and  microstructure  of  the  two  steels  are  reported. 
(Author) 
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THE  EFFECTS  OF  LOW-TEMPERATURE  TEMPERING 

ON  THE  PROPERTIES  OF  0.25  PERCENT  CARBON 

Ni-Cr-Mo  STEELS. 

Technical  rept., 
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Descriptors:   (*Steel,  Heat  treatment),  (*He«t 
treatment.  Steel),  Niokel  alloys.  Chromium  allojrs. 
Molybdenum  alloys.  Carbon  alloys.  Metal  plates. 
Tensile  properties.  Toughness,  Hardness,  Temperature, 
Microstructure,  Vanadium  alloys.  Niobium  alloys. 

Five  selected  steels  (3Ni-Cr-Mo-Cb,  3Ni-€r-Mo, 
5Nl-Cr-Mo,  and  two  5Ni-Cr-Mo-V  steels)  containing  0.22 
to  0.27  percent  carbon  were  evaluated  after  tempering  at 
ai^roprtate  temperatures  to  determine  their  suitability  as 
HY- 180/2 10  steels.   The  results  indicated  generally  that  the 
five  steels  had  adequate  hardenability  for  4-inch-thick 
plates  and  that  yield  strengths  of  about  185  ksi  were  attained 
at  a  earboo  ooatont  ct  0.2S  percent  carbon  when  the  steels 


were  tempered  at  temperatures  In  the  range  400  to  1000  F. 
In  addition,  none  of  the  steels  was  significantly  embrittled  by 
tempering.   At  a  yield  strength  of  185  ksi,  none  of  the 
steels  met  the  tentative  minimum  toughness  (50  ft-lb  at  0  F) 
for  an  HY-180/210  base  metaL   However,  the  3Nl-Cr-Mo- 
Cb  steel  and  the  0.22C  5Ni-Cr-Mo-V  steel  appear  capable 
of  meeting  the  toughness  requirement  at  a  yield  strength  at 
about  182  ksi  in  1/2-inch-thick  plates  and  of  about  175  ksi 
in  4-inch-thiak  plates.    (Author) 
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Descriptors:   (*Steel,  Refining  (Metallurgy)), 
(♦Refining  (Metallurgy),  Vacuum),  Melting,  Electrodes. 
Nickel  alloys.  Chromium  alloys.  Molybdenum  alloys. 
Chemical  analysis.  Mechanical  properties,  BJiscrostructure. 
MeUl  plates.  Forging,  Rolling  (Metallurgy),  Toughness. 
Tensile  pn^wrtles.  Controlled  atmospheres. 

A  study  was  made  to  determine  the  effect  of  vacuum-con- 
sumable-electrode  remelting  on  the  chemical  composition, 
mechanical  properties,  and  microstructure  of  12Ni-5Cr-3Mo 
steel,  a  comparison  was  made  with  steel  from  the  same 
heat  that  was  (1)  air-melted,  convenUonally  cast,  and 
rolled;  (2)  air-melted,  conventionally  cast,  upset-forged,  and 
rolled;  and  (3)  air-melted,  conventionally  cast,  vacuum- 
oonsumable-electrode  remelted,  upset-forged,  and  rolled. 
The  results  Indicated  that  vacuum-consumable-electrode 
remelting  did  not  improve  the  properties  of  the  12Ni-5Cr- 
3Mo  steel,  but  that  special  processing  procedures  such  as 
upset  forging  markedly  Improved  the  notch  toughness  of  the 
steel.   (Author) 
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WELDING  CHARACTERBTICS  OF  PRODUCTION  SNl-Cr- 

Mo-V  STEEL. 
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Descriptors:  (•Steel.  Welding),  (*Weldlng.  Steel), 
(•Submarine  hulls.  Welding),  Welds,  Metal  plates.  Nickel 
alloys,  Chromium  alloys.  Molybdenum  alloys.  Vanadium 
alloys,  Martenslte,  Toughness,  Microstructure,  Fracture 
(Mechanics),  Hardness,  Manganese  alloys. 

An  80-ton  electric -furnace  heat  of  5Nl-Cr-Mo-V  steel 
was  produced  for  extensive  evaluation.    The  evaluation 
included  a  two-phase  welding  study  of  (1)  the  base -metal 
weldabllity  and  (2)  the  fabrlcabillty  in  heavy  sections  of  the 
production  5Nl-Cr-Mo-V  steeL   The  results  of  the  bese- 
metal  weldablltty  study  Indicate  that  the  5Nl-Cr-Mo-V  steel 
has  adequate  hardenability  to  form  the  desired  tough 
martensltic  weld-heat-affected-w>ne  microstructure  for  a 
practice  range  of  welding  conditions.    The  energy  absorption 
of  the  weld-heat-afiected-zone  mlcrostructures  ranged  from 
80  to  102  ft-lb  at  0  F.   The  results  also  indicate  that  the 
5Nl-Cr-Mo-V  steel  has  a  low  susceptibility  to  weld-heat- 
afiected-zone  cracking.   The  5Nl-Cr-Mo-V  steel  exhibited  a 
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crack  susceptibility  similar  to  t)>|it  of  a  low-crack- 
susceptlble  HY-80  steel.  GenerlJly,  the  results  of  the 
present  work  indicate  that  the  51(ri-Cr-Mo-V  steel  has 
excellent  welding  characteristic*,  (Author) 
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Descriptors:  (•Steel,  Mechanical  properties). 
Manganese  alloys.  Nickel  alloys.  Chromium  alloys. 
Molybdenum  alloys,  Heat  treatment,  Tensile  properties, 
Touf^mess,  Metal  plates.  Rolling  (Metallurgy),  Refinii^ 
(Metallurgy),  Carbon,  Sulfur,     n 

The  experimental  HY-130/150  steels  Investigated 
consist  of  three  Mn-Nl-Cr-Mo  stnels,  three  6  1/4-  to  7  1/2- 
percent-nlckel  steels,  four-6Nl-Cr-Mo  steels,  and  two 
HY-80  steels.   The  results  of  the  evaluation  of  the  twelve 
steels  Indicated  that  none  of  the  steels  was  particularly 
attractive  as  an  HY-130/150  steel  and  that  each  steel 
exhibited  one  or  more  shortcomings,  such  as  Inadequate 
hardenability.  low  strength,  poor  notch  toughness,  or  lack 
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of  sufficient  reisistance  to  8<rftenlng  on  tempering.   Hoivever. 
the  studies  did  show  that  a  reduction  In  the  carbon, 
manganese,  and/or  sulfur  content  significantly  Improved  the 
notch  toughness  of  the  5Nl-Cr-Mo  steels.    However, 
compensating  alloy  additions  must  be  made  to  offset  the 
loss  in  hardenability  when  carbon  and  manganese  are 
reduced.  (Author) 
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Unclassified  report 

Descriptors:   (♦Steel,  Refining  (Metallurgy),  Chromium 
alloys.  Molybdenum  alloys.  Sheets,  Refining 
(Metallurgy),  Vacuum,  Melting,  Toughness,  Tensile 
properties.  Fracture  (Mechanics),  Microstructure. 

This  cleaner  Vasco}et-1000  is  approKlmatrty  two  .to 
three  times  tougher  than  the  previous  material  tested 
here.   The  edge  notched  specimens  gave  a  lower  tough- 
ness value  possibly  because  they  had  a  sharper  initial 
crack.    The  high  oxygen  content  of  the  air  melted  Vasco 
X-3  may  have  been  an  embrittling  agent  as  the  tough- 
ness values  of  the  X-3  were  low.   The  micix^hotograph* 
show  typical  inclusions  present  in  the  two  steels. 


Division  18  •  IMIUTARY  SCIENCES  AND  OPERATIONS 


18.  Military  Sciences  and  Operations 


AD-604  385  DlT.    18 

OTS  Prices:  BC  H.OO/MF  |0.50 

RAND  Corp..  Santa  Monica.  Calif. 

E  DBPERSAL  GOOD  DEFENSE. 

by  Qershon  Cooper  aitd  Roland  N.  McKean. 
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Unclassified  report 

De8crlp(or8:-(*V\ilnerabUlt]r.  Nuclear  warfare). 
(*National  defense.  United  States),  (•Nuclear  warfare. 
United  States).  Economics,  Population,  Sociology. 

The  paper  discusses  the  idea  of  dispersal  as  a  n«Mn««^i 
defense  measure. 
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MINIMIZING  THE  NUMBER  OF  CARRIERS  TO  MEET 

A  FIXED  SCHEDULE. 

by  G.  B.  Dantzig  andD.  R.  Fulkerson.   24  Aug  54.  13p 

P-569 

Unclassified  report 

Descr^jtors:  (*Scheduling.  TransportaUcm),  (*Llnear 
pragrammlng.  Scheduling).  Operations  research. 
Optimization.  Tankers.  Logistics,  Naval  vessels  (StqipoTt). 

It  is  shown  that  the  problem  of  determining  the 
minimum  number  of  carriers  required  to  meet  a  fixed 
schedule  of  transportation  can  be  made  into  a  linear 
programming  problem.   (Author) 


by  Amrom  H.  KaU.  NOT  61,  7p  1^-2439 

Unclassified  report 

Comment  on  article  originally  pub.  in  War/Peace 
Report.  Not  61. 

Descriptors:  (*ReTlews,  Anns  control),  (*Arms  con- 
trol, RsTlews),  Foreign  policy.  Deterrence,  Cold  war. 
Armament,  National  defense.  Disarmament,  United 
States.  USSR.  Periodicals.  Psychology. 

A  psychologist's  comments  on  arms  control  are  re- 
Tlewed.   Problems  cooceming  disarmament  of  the  US 
and  USSR  are  considered. 


AD-604  572  DIt.    18.  33 

OTS  Prices:  HC  $3.00/MF  $0.50 

^>ecial  Operations  Research  Office.  American  UnlT., 

Washington.  D.  C. 

UNCONVENTIONAL  WARFARE. 

Bibliography  supplement  no.  3, 

by  Nancy  Ann  Gardner.   Jul  64,  5«p  SORO-RM-64-10 

Unclassified  report 

Operating  under  contract  with  tbs  Department  of  the 
Army. 

Descriptors:  (*UnconTentlonal  warfare.  Bibliographies). 
(*Bibliographies,  UnconTentional  warfare).  Military 
strategy,  Military  tactics.  Psychological  warfare. 
History.  Ab8tractii«. 

Contents:   Fundamental  elements  of  unconTentional  war- 
fare (theory,  strategy,  legality,  administrative  matters, 
unconventional  warfare  operations,  semi-conventional); 
Historical  models  of  unconventional  warfare  In  insur- 
gencies (pre-World  War  I  experience,  Woiid  War  1-1939 
experiences.  World  War  D  experience,  post-World  War 
n  experience). 


AD-604  491  DlT.    18.  5,  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

THE  USE  OF  WAR  GAMES  IN  COMMAND  AND  CONTROL 

ANALYSIS. 

bsr  MUtoo  O.  Weiner.  Oct  61, 1^  P-2466 

Unclassified  report 

Presented  at  the  NATO  Conference  on  Gaming  and 
Simulation,  Paris,  France,  Not  61. 

Descriptors:  (^Command  and  control  systems.  Warfare), 
(♦Warfare.  Simulation).  Nuclear  warfare.  Armed  forces 
operations.  Limited  war.  Control,  BehaTior,  Game  theory. 
Analysis. 

An  attempt  to  wed  command  and  control  operations  to 
war  games  in  order  to  understand  the  processes  and 
problems  of  command  and  control  is  examined.   It  is 
concluded  that  this  analysis  of  command  and  control  proTides 
a  new  use  for  war  gaming  studies.   In  it,  ttie  detailed, 
dynamic  representation  of  the  situation,  complete  with  the 
fog  of  war  and  the  human  equation,  are  Tery  important 
Ingredients. 


AD-604  509  DlT.    18,  28,  32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

COMMENTS  ON  AN  ARTICLE  BY  CHAS.  E.  OSGOOD 

•A  PSYCHOLOGIST'S  CURE  FOR  THE  ARMS  RACE', 


AD-604  597  Div.    18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  CaUf. 

CONCEPTS  OF  LIMITED  WAR:   AN  HISTORICAL 

APPROACH, 

by  H.  A.  DeWeerd.  Not  61,  21p   P-23S2 

Unclassified  report 

Descriptors:  (♦Limited  war.  Communism),  (*Communism, 
Limited  war).  Foreign  policy.  Cold  war,  Defense  systems. 
Military  strategy.  Deterrence,  History,  Nuclear 
we«4>ons,  USSR,  China. 

The  United  States  can  and  must  maintain  at  least  a 
condition  of  ^tproximate  strategic  balance  with  tlM 
Soviet  Union  in  the  1960's.   If  not,  it  is  difficult  to  see  how 
the  United  States  can  contest  communist  aggressions  in 
the  third  areas  of  the  world.   This  in  turn  will  weaken  and 
ultimately  destroy  the  collective  security  system.   The 
United  States  can  and  must  maintain  a  limited  war 
capability  which  will  enable  It  to  contest  a  fairly  wide 
range  of  possible  communist  aggressions  in  the  third 
areas  of  the  world.   It  must  maintain  such  a  capability 
because  it  shall  not  be  able  to  rely  on  its  strategic  forces 
to  deal  with  limited  aggressions  in  this  period.    (Author) 


AD-604  618  DlT.    18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif, 
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SOVIET  ATTTTUDBS  TOWARD  MODERN  AIR  POWER, 
bf  Raymond  L.  Gartboff.   29  Not  94.  1^   P-603 

Unclassified  report 

Prepared  for  dellTery  at  the  aanW  meeting  at  the 
American  Hlatorical  Association.  Deo  54. 

Descriptors:  (*Attltu(lea.  USSR),  (♦Air  force.  USSR), 
(♦Weapon  systems.  Attitudes). 


AO-604  619  DlT.    18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  CaUfl 

THE  IMPACT  OF  AIR  POWER  Off  THE  INTERNATIONAL 

SCENE.  1933-1940. 

by  Herbert  S.  Dlnerstein.   29  Nor  54.  17p   P-604 

Unolasslfied  report 
I 

Prepared  for  dellTery  at  the  annual  meeting  of  the 
American  Historical  Association,  Dec  54. 

Descriptors:  (♦Attitudes.  Europf  .  (♦Air  force.  Europe), 
(♦Weapon  systems,  AtUtudes). 

Ths  pi4>er  discusses  Western  EuxOpean  attitudes 
toward  air  power  between  1933  add  IMO. 


AD-604  624  DIt.    18 

OTS  Prices:  HC  $2.00/MF  $0.50 


RAND  Corp.,  Santa  Monica.  Calif. 

THE  COSTS  OF  ALTERNATIVE  AIR  BASE  STOCKDia 

AND  REQUISITIONING  POUCEES, 

by  J.  W.  Petersen  and  M.  A.  Gels  lir.   1955.  28p 

P-611 

UDClasslfied  report 

Descriptors:  (♦Air  Force  procui^eot.  Logistics). 
(♦Logistics,  Costs).  Matbematical  models,  Eoonomios, 
Equations,  Spare  parts,  InTentoity  management. 

A  mathematical  and  statistical  study  of  the  supply 
operations  at  a  typical  Air  Force  base  is  made.   The  ob- 
jective of  the  study  is  to  determine  the  effect  upon  support 
cost  of  diiXerent  logistics  policies,  involving  changes  in 
safety  level  and  requisitioning  frequency.   This  effect  is 
found  to  vary  according  to  the  price  and  demand  rate  of 
the  item  being  considered,  and  the  study  indicates  that 
large  monetary  ssTlngs  can  be  realized  by  adopting  dif- 
ferent stocking  and  requisitioning  policies  dependent  i^on 
item  demand  and  price.   Thus,  the  study  indicates  that  it 
is  more  economical  to  have  Items  costing  under  $10  re- 
quisitioned from  the  depot  every  three  or  six  months, 
rather  than  every  month,  even  if  obsolesceoce  charges  on 
base  stodcB  are  as  high  as  60  per  cent  per  year.   The 
study  has  also  indicated  that  standby  stockage  of  cheap 
(under  $10).  low  demand  items  is  desirable  because  the 
ooet  of  such  stockage  tends  to  be  less  than  the  costs  in- 
curred by  premium  supply  action  nvlwn  a  demand  for  such 
an  item  arises.    (Author) 


AD-604  626  DIt.    18.  32. 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 
PSYCHOLOGICAL  ASPECTS  OF  FOREIGN  POLICY, 
by  Hans  ^ier  and  W.  Phillips  DSTisoDi   15  Dec  54, 
48p   P-615 

Unclassified  report 


This  paper  was  prepared  for  the  l^xkistrial  Coll.  of  the 
Armed  Forces,  Washington,  D.  C. 


Descriptors:  (♦Foreign  policy.  Psychology).  (♦Psycholog- 
ical warfare.  Tbsory),  (♦Propaganda.  Public  opinion). 
Cold  war.  Social  oommunlcattoa.  Eoooomlc  warfare. 
Eoooomlcs.  Political  sdenoe. 

All  major  actions  in  international  relations  hsTe 
psychological  implications  and  can  be  psychologioally 
sound  or  unsound.   A  foreign  policy  which  is  psycholog- 
ically sound  attempts  to  maximize  the  desirable  effects  of 
action  and  minimize  the  undesirable  effects  in  such  ways 
as  the  following:  by  taking  account  of  the  social  and 
psychological  characteristics  of  politically  significant 
groups  abroad;  by  considering  questions  of  optimum 
timing  and  surprise  in  ths  11^  of  these  characterlsUcs; 
by  paying  attentico  to  the  possibility  of  exploiting  initial 
successes;  or  by  permitting  or  not  permitting  another 
power  to  ssTe  face.  In  these  and  similar  ways,  the 
political  strategist  attempts  to  supplement  military  and 
economic  power  by  taking  advantage  of  existing  social  and 
psychological  forces  to  influence  the  betuiTior  of  various 
individuals  and  groups  abroad  in  a  desired  direction. 
(Author) 


AD-604  662  Div.    18.  23.  26 

OTS  Prices:  HC  $5.00/MF  $1.00 

Assistant  Secretary  of  Defwise  (Installations  and 

Logistics),  Washington,  D.  C. 

THE  MANAGEMENT  OF  VALUE  ENGINEERING 

PROGRAMS  IN  DEFENSE  CONTRACTS. 

Training  guide. 

Apr  64,  170p 

Unclassified  report 

Descriptors:  (♦Armed  forces  procurement.  Management 
«>8ln««rtng).  (♦Management  engineering.  Costs),  (♦Depart- 
ment of  Defense,  Armed  forces  procurement).  Government 
employees,  Training,  Personnel  management.  Industrial 
research.  Industrial  training.  Industrial  relations,    - 
Inventory  analysis.  Job  analysis.  Systems  englne«-lng. 
Instruction  manuals,  Engineering  personnel. 

Uniform  instruction  in  Tslue  engineering  program 
management  for  Department  of  Defense  personnel  is 
proTlded.  The  reqiUrements  of  those  who  will  be  engaged 
in  negotiating,  reriewlng  and  approTing  contractor  value 
engineering  efforts  are  listed.   The  fundamentals  of  the 
value  engineering  theory  and  details  of  value  engineering 
program  tasks  are  presented.  Contractual  aspects  based 
vp<M  the  Armed  Services  Procurement  Regulation  are 
discussed  in  detail.   Guidelines  are  offered  for  some  of  the 
.  administrative  and  operational  facets  of  value  engineering 
programs. 


AD-604  663  Div.   18,  23,  26 

OTS  Prices:  HC  $6.00/MF  $1.25 

Assistant  Secretary  of  Defense  (Installations  and 

Logistios),  Washington.  D.  C. 

PRINCIPLES  AND  APPUCATIONS  OF  VALUE 

ENGINEERING. 

Training  guide. 

1964.  22Sp 

Unclassified  report 

Descriptors:  (♦Armed  forties  procurement.  Management 
engineering),  (♦Management  engineering.  Costs), 
(♦Department  of  Defense.  Armed  forces  procurement). 
Goremment  employees.  Training.  Personnel  management. 
Industrial  research.  Industrial  training.  Industrial 
relattons.  Systems  engineering.  Job  analysis,  Logistics, 
Instruction  manuals. 

The  following  obJectlTes  of  this  training  guide  are 
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proTided:  (a)  a  complete  understandii^  of  the  fandamentals 
at  the  value  engineering  method,  (b)  a  familiarity  with  some 
erf  the  ancillary  material  necessary  to  its  performance, 
and  (c)  a  description  of  value  engineering  programs. 
Some  material  on  value  engineering  program  management  is 
provided,  such  as  contractual  aspects,  organization  and 
assessment  of  results.   The  subject  matter  is  preaeoted 
in  generic  form. 


AI>-«04  700  DiT.    18.  23,  28 

OTS  Prices:  HC  $1.00/11?  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

SYSTEMS  BEHAVIOR.    I.  THE  LEARNING  PROCBSS, 

by  Lawreaoe  T.  Alexander.  Rev.  17  Oct  SS.  So 

P-««2 

Unclassified  report 

Descriptors:  (*Air  defense  command.  Systems 
engineering),  (•Group  dynamics.  Learning),  (*Leaming, 
Groop  dynamics).  Behavior,  Adjustment  (Psychology), 
Aviation  personnel.  Performance  (Human),  Stress 
(Psychology),  Defense  systems. 

Bdiavloral  changes  that  ocourred  durli^  the  air  defense 
experiments  are  discussed.   Evidence  that  learning  took 
place  in  the  experiments  is  based  on  the  occurrence  of 
behavioral  changes  which  enabled  the  air  defense  crews 
to  deal  with  the  task  environmeat  more  adetfuately. 


AE>-604  713  Div.    18,  23,  32. 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 

THE  SOVIET  HIGH  COMMAND  AND  GENERAL  STAFF, 

by  Raymond  L.  Garthoff.    27  May  55,  19p   P-684 

Unclassified  report 

Descriptors:  (*Mllltary  organizations.  USSR), 
(*Armed  forces  (Foreign),  USSR),  (•PoUtical  science, 
USSR),  Officer  personnel,  Government  (Foreign), 
Communists,  Military  strategy.  Military  personnel. 
Military  government. 

A  discussion  of  the  organization  of  Soviet  Military 
forces  is  presented.   The  political  and  strategic 
problems  facing  the  Soviet  Union  are  also  considered. 


AD-604  725  Div.    18 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

BRITAIN  AND  THE  DEFENSE  OF  WESTERN  EUROPE, 

by  H.  A.  DeWeerd.   20  Jun  55,  35p   P-697 

Unclassified  report 

Descriptors:  (*Defense  systems.  Western  Europe), 
(•Great  Britain,  Defense  systems),  (•Military  strategy. 
Great  Britain),  History,  Government  (Foreign),  Armed 
forces  (Foreipi).  Warfare,  Public  opinion.  National 
defense.  Poltlcal  science.  Nuclear  warfare.  Deterrence, 
Cold  war,  USSR.  United  States.  Air  Force  operations. 
Air  Defense  Command. 

The  British  attitude  toward  the  concept  of  defending 
Western  Europe  and  deterring  aggression  by  means  of  an 
air-atomic  weapons  system  and  strategy  is  discussed. 


AD-604  767  DiV.    18,  20.  22 

OTS  Prices:  HC  $1.00/MF  $0.50 


RED  STAR  SERIES  C*  ATOMIC  WEAPONS  AND  ANTl- 

ATOBflC  DEFENSE.    PART  H.    ATOMIC  WEAPONS  AND 

ANTIATOMIC  DEFENSE, 

by  B.  OUaoT.    1955,  lOp  T-41  pt.  2 

TTS4  71261 

Unclassified  report 
Traao.  from  Kraauya  Zvecda  (USSR)  1954,  4  Aug,  p.  2. 

Deecrlptors:  (•Nuclear  weapons.  Nuclear  explosion 
<*Mnago).  (*Nuclear  warfare.  Passive  defense),  ShleldlM, 
Pressure,  Stock  waves,  MlUtary  personnel.  Shelters. 
USSR. 

The  article  discusses  protactloii  from  afaock  waves  in 
atomic  attack. 


AD-604  768  Div.    18,  20.  22 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  liMilca,  Calif. 

RED  STAR  SERIES  ON  ATOMIC  WEAPONS  AND 

ANTUTOMIC  DEFENSE.    PART  m.  ATOMIC  WEAPOMS 

AND  ANTIATOMIC  DEFENSE, 

by  B.  Olisov.   1955,  lOp   T-41  pt.  3 

TT  64  71262 

Unclassified  report 

Trans,  from  Krasnaya  Zvezda  (USSR)  1954.  6  Aug, 
p.  2.  See  also  AD-604  768. 

Descriptors:  (*Nuclear  weapons.  Nuclear  exploslOB 
damage),  (*Nuclear  warfare.  Passive  defense).  Fires. 
Bums.  COBtamination,  Damage.  Thermal  radiation. 
RacHation  damage.  Shelters,  Radiation  Injuries,  USSR. 

The  article  discusses  the  '<«"'»e'ng  effects  of  light  and 
radioactive  particles  in  atomic  attack. 


AD-604  775  Div.    18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Callt 
RUSSL\N  TACTICS. 
24  Jul  53,    24p   T-28 
TT  64  71269 


Unclassified  report 


RAND  Corp.,  SanU  Monica.  Calif. 


Trans,  of  a  German  translation  by  the  Oermaa 
Intelligence  Section,  Foreign  Armies  East  of  the 
German  General  Staff  from  the  minutes  of  the  Russian 
Theoretical  Conference  on  Tactics  of  Kuks  'Wystrel' 
1942. 

Descriptors:  (•Strategic  warfare,  USSR),  (•MUitary 
tactics,  USSR),  Armed  forces  (Foreign),  Military 
strategy.  Ordnance,  Artillery,  Armament,  Warfare, 
Military  oiiganlzations.  Defense  systems. 

Reports  of  Russian  military  tacUcs  against  Germany  in 
1942  are  presented.   The  discussion  is  focused  on  the 
brealrthrough  problems  Involved  in  attack. 


AD-604  784  Div.    18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  SanU  Monica,  Calif. 
CHATS  ON  THE  ATOMIC  WEAPON. 
1954,  4p   T-36 
TT   64  71278 

Unclassified  report 
Trans,  from  Krasnaya  Zvezda  (USSR)  1954,  3  Jul,  p.  2. 
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Descriptors:   (•Armed  forces  maneuvers.  Nuclear 
warfare),  (•Nuclear  warfare,  Aiiaed  forces  maneuven). 
(*Natloaal  defteae,  USSR). 

The  paper  is  a  traaalatloo  of  an  ajtksle  which  appeared  ki 
a  recent  issue  of  Red  Star,  the  ceafral  organ  at  the  Ministry 
of  Defense  of  the  USSR.   It  deals  ^  the  coDchut  of  troopa 
under  atomic  warfare  omditlons. 


AD-604  787  Div.    18,  12,  20, 

OTS  Prtoea:  HC  $2.e»/MP  $0.75 

RAND  Corp.,  Saata  Monlcm.  Calif. 

THB  ROLB  OF  SCIBNCB  AMD  TECHNOLOGT  » 

MODERN  WAR, 

by  G.  L  Pokrovflkil.   5  Feb  58.  40b  T-7» 

TT  64  71281  ^ 


II 


UncUsslfled  report 

Traas.  of  Vsesoyuznoe  ObsbKhestvo  po  Ra^rostraae- 
nly«  PoUtlchesklkh  1  Nauchnykh  Zaanti.  Ser^  4  (USSR) 
195T.  ao.  29. 

Deacrtptore:  (•Weapona,  Scientific  research),  (*Sclen- 
Uflc  research,  USSR)^  (•Warfare,  Scientlflc  research). 
Satellites  (ArtlflclaD,  Nuclear  weapons.  Civil  defense 
systems,  Air  defense  systems.  Nuclear  powered  vessels, 
aibmarlnes.  Guided  missiles.  Aimed  forces  budgete, 
Celestial  mechanics.  Rocketo,  Astn^physlcs,  Cyfoenietics. 
Loglstk;s,  Blologteal  warfare,  Medical  research. 
Electronic  e<rilpnteot.  Transportatloo,  Communk:atlon 
ayatema. 


The  ^ipllcablllty  of  acieooe  and  tsdhnology  to  modern 
warfare  and  mlUtaiy  affaire  la  dlacussed.   Soviet  sclentifk; 
achlevemenU  are  viewed  In  terms  of  their  role  in  the 
devetopment  of  modern  we^x»8  and  la  cootemporary 
warfare. 


AD-604  806  Div.    18.  15.  30 

OTS  Prtoea:  HC  $1.00/MF  $0.50 

■AND  Corp.,  S«aU  Monica,  Calif. 

A  MCWTE  CARLO  MCOEL  OF  AN  AlR  FORCE  TYPE 

SUPPLY  SYSTEM. 

b7H.W.  Karr.   24  May  55,   6p  P-6B3-A 

Uaclaaaified  report 

Deacrtptore:    (•Monta  Carto  method,  teveotory  oontrol). 
(*Inventory  ooatrol.  Air  Force  equipnwnt),  (•Logistics, 
Models  (Slmulatlooa)),  Managamet*  imftry^r*,^  Air 
Force  operakiaoa,  Operattooa  leaeaioh. 

to  the  work  at  RAND  oa  Air  Force  loglatlea,  thla  tool  of 
analyala  haa  been  applied  to  problems  <rf  Air  Force  inven- 
tory oootrol  and  stock  dhitrlhatloa  uaing  an  IBM  701  com- 
puter. These  proUema  are  almllar  in  many  respecU  to 
the  inveatory  and  stocUag  problems  in  private  industry 
and  this  paper  is  inteaded  to  give  a  very  gmeral  deacrlp- 
ttoB  of  one  of  thaae  aivply  ^Fatem  «iDdela.  la  order  to 
•  the  type  of  tnalneaa  iaveatory  pvofelana  which 
te  itettad  by  tUa  aMthad.  (Aaihoi) 


AD-604  849  Div.   U 

OTS  Prloea:  ac  $2M0/i£F  $8.50 

RAND  Corp..  Saata  Moalea.  Cailt 

LOQISTES  MODERNIZATION. 

tf  Chailaa  J.  Zwick.   Ai«  64,  Mp  f-2955 

Unclaaalflad  mmt 

OBKsrIptora:  (•LaglaMoa,  OperatUM  reeeaioh),  (•Air 
toroe  equtpiDeot,  "^ ... 


(•Management  control  systems.  Logistics),  Weapono. 
Aircraft,  ^are  parte.  Stock  level  control.  Weapon 
systems,  Management  planning,  Models  (Slmulatlooa). 

Modernisation  of  a  logistics  system  is  discussed.   New 
e^dpaenta  and  techniques  which  improve  the  effecUve- 
ness  and  efficiency  of  our  logistics  operations  are  de- 
scribed.  Several  features  of  modem  weapon  systems 
whtofa  have  an  important  Impact  on  the  structure  and 
operation  of  a  modern  togiatics  system  are  also 
ooosldered. 


AD-604  915  Dtv.   18.  23,  30 

OTS  Prioea:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Btonlca.  Calif. 

REMARKS  ON  THE  DESIGN.  CONDUCT,  AND  ANALY- 
SIS OF  LARGE  AIR  EXERCISES, 
by  N.  C.  Peteraoo.    16  May  55,  22p   I>-700 

Uaclaaelfted  report 

Presented  to  the  Operationa  Analysis  Technical  Confer- 
ence (10th).  Eglln  Air  Force  Base,  Fla.,  10-11  May  55. 

Descriptors:  (♦Air  force  operations,  Military  training). 
Air  defense  command.  Air  force  personnel.  Aircraft. 
Pllote,  Communication  systems.  Group  dynamics.  Fter- 
formance  (Human),  Air  force  research.  Operation 
research.  Military  tactics.  Research  program  admlnistre- 
tion.  Test  methods. 

An  analysis  of  operations  research  on  Air  force  exercises 
is  presented.   The  Importance  of  adequate  preparation, 
design,  command  and  communicatlOB  strwctures.  and  <twte 
collection  is  emphasized. 


AD-604  918  Div.    18.  30 

OTS  Prices:  HC  $1.00/MF  $0.60 

RAND  Corp..  Santa  Monica,  Calif. 

PROJECT  RAND, 

by  F.  R.  Collbohm.   24  Mar  55.  14p  P-T07 

Unclassified  report 

An  address  presented  before  the  Scientlfto  Advisory 
Board.  SanU  Monica.  Calif.,  24  Mar  55. 

Descriptors:  (♦Air  Force  research.  Research  program 
admlnlstratioo),  (^Scientific  organizations,  Air  Force 
research).  Operations  research,  Scientific  research.  Air 
Force  budgete.  LogUtics,  Air  defense  command.  Systems 
engineering. 

An  analysis  of  the  RAND  corporation  is  presented.   The 
development  of  the  Air  Force  Research  and  Development 
program  and  Ito  relationship  with  Industry  and  scleace  are 
described.   The  purpose  of  the  program— scientific  study 
aad  research  on  the  broad  sabjeot  of  air  warfare  with 
the  object  of  recommending  to  the  Air  Force  preferred 
methods,  techniques,  and  iastrumentallties'--  is  diacusaad. 

AD-604  936  Div.    18 

OTS  Prioea:  HC  $1.00/MP  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

RECENT  TRENDS  IN  SOVIET  MILrrARY  POLKY. 

by  R.  L.  Qaitfaolf.   30  Ai«  55.  2(^   P-726 

Uaclaaalflad  report 

Deaeriptore:  (^Diaannament.  USSR),  (*MUltaiy  etrategy, 
USSR),  Armed  forcea  (Foreign),  Government  (For^gn), 
Oeterrence,  Cold  war.  Foreign  policy,  Econooilcs, 
Defense  ayatema.  Armed  foreee  budgete.  Nuclear 
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Tte  uuwuBcemeiit  of  the  Sortot  Unkm  refmnUi^  tte  de- 
moMHattton  of  Its  armed  forces  Is  discussed.  The  resl 
objective  of  the  reduction  of  ground  forces  Is  seen  as  a 
means  of  increasing  over-all  Soviet  strei^th. 


AD-604  943  Div.    18.  33 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

COMMENTS  ON  FUTURE  MILITARY  AIR  TRANSPORT 

REQUIREMENTS, 

by  Samuel  E.  Eastman.   7  Sep  55,   8p  P-734 

Unclassified  report 

Speech  before  National  Defense  Transportation 
AssoclatiOD,  13  Oct  55,  Boston.  Mass. 

Descriptors:    {*Air  transportation.  Air  force  research), 
(*Logistics,  Air  force  research).  Costs,  Armed  forces 
supplies.  Transport  planes,  Conomercial  planes.  Armed 
fbrces  transportation.  Fleets,  Aircraft. 

The  movement  of  passengers  and  cargo  for  the  military 
establishment  overseas  Is  discussed.    Costs  of  the  operation 
as  well  as  the  availability  of  ^iproprlate  peacetime  fleets  In 
the  -event  of  war  are  examined. 


AD-604  949  Dlv.    18,  23.  28.  30. 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Ssnts  Monica.  Call! 
THE  BACKGROUND  AND  IMPLCATIONS  OF  THE 
SYSTEMS  RESEARCH  LABORATORY  STUDIES. 
by  Robert  L.  Chapman  and  John  L.  Kennedy. 
21  Sep  55.   20p   P-740 

Unclassified  report 

Presented  at  the  Air  Force.  National  Research  Council 
Scientific  Symposium.  Washington,  D.  C.  14-15  Nov  55. 

Descriptors:  (*Systems  engineering.  Applied  psy- 
chology). (*Alr  defense  command.  Systems  engineering). 
(*Oroap  dynamics.  Air  defense  command),  ('Learning. 
Group  dynamics),  Models  (Simulations).  Stress  (Psy- 
chology). Performance  (Human),  Adjusteient  (Psychol- 
ogy). Behavior,  Motivation,  Aviation  personnel.  De- 
fense systems.  Simulation,  Training.  Human  engineer- 
ing. Socfometrlcs.  Social  psychology,  Air  force 
research.  Stress  (Psychology). 

The  effective  operation  of  conqjlex  man-machine  systems 
was  researched.   In  its  laboratory  studies  of  complete 
oiganlzatloas  the  Systems  Research  Laboratory  used  a 
fkiU-acale  modd  of  an  air-defense  direction  center.  One 
major  result  of  this  study  was  the  development  of  tech- 
niques for  using  group  learning  In  greatly  Inqprovlng  sys- 
tem performance.   In  addition  to  a  theoretical  approach 
that  can  be  used  by  other  scientists,  the  results  of  this 
study  have  many  inq>licattons  for  system  design, 
eqieclslly  in  personnel  selection  apti  training  aid  in 
human  engineering. 


AIX04  95«  Div.   18,  38,  30. 

OTS  Prices:  HC  11.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Callt 

COGWHEEL:  A  FILM  STORY  OF  SYSTEMS  RESEARCH 

LABORATORY'S  ACTTVITIES, 

by  Robert  L.  Chspmsn  and  Mlltoo  Q.  Weloer. 

aiS^S5,   49   P-7S3 

Unclassified  report 

Descr^tors:  (*Air  defense  conunand.  Systems 


•aginseriBg),  (*Sy8tems  eoglneerlng.  Applied  psyohol- 
ogy),  («Group  dynamics.  Air  defense  oommsod),  Motioa 
pictures.  Air  force  personnel.  Defense  systems.  Sys- 
tems engiaeerlng.  Performance  (Human),  Behavior, 
Learning,  Simulation.  Stress  (PsTohology). 

'Cogwheel'  is  a  30-mlnuto  sound  fUm  that  shows  a  40-man 
Air  Force  crew  <q>eratlng  an  air-defense  direction  center 
In  the  Systems  Research  Laboratory  at  The  RAND 
Corporation.   It  traces  the  development  of  the  Cogwiieel 
crew  as  an  organization,  illustrates  the  oomplexlttos  of 
direction-center  operations,  brings  out  some  of  the  prob- 
lems of  studying  systems  in  a  laboratory,  and  demon- 
strates the  realism  in  human  behavior  and  environment 
building  that  can  be  «h«<imm<  ^  laboratory  studies  of 
this  kind. 


AD-604  973  Dlv.   18,  32 

OTS  Prices:  HC  $a.00/MF  $0.50  ^ 

RAND  Corp..  SanU  Mooloa,  Calif. 

PREDICTION  OF  POLITICAL  ACTION  BY  MEANS  OF 

PROPAGANDA  ANALYSES, 

by  Alexander  L.  George.   23  Deo  55,  30p   P-779 

Unclassified  report 

Descriptors:  (*Propaganda,  MUltary  strategy),  (•Mili- 
tary strategy,  ProfMganda),  Government  (Foreign),  Com- 
munication sjrstems.  Putdlc  opinion.  Foreign  poUoy.  War- 
fare, Weapons,  History.  Social  scieoces.  Polltloal  ?V 
science.  * 

The  problems  d  tl)e  wartime  content  analysts  in  pre- 
dicting the  Initiatives  of  an  opponent  through  analysis  at 
'his  propaganda  is  described.   It  is  selected  for  dlsoussion 
here  for  two  reasons:  first,  the  metfaodologioal  approach 
to  this  problem  went  through  an  interesting  development 
In  the  course  of  the  war;  second,  in  addition  to  the  obvious 
practical  interest  of  this  problem  at  the  time,  it  has  a  cer- 
tain theoretical  Interest  as  well,  since  it  bears  upon  the 
general  question  of  the  relationship  of  communication  and 
action  in  the  relations  between  nations. 


AD-604  980  Dlv.   18.  32 

OTS  Prices:  HC  $a.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

THE  SOVIET  APPROACH  TO  INTERNATIONAL 

POLITICAL  COMMUNICATION, 

by  Paul  KecskemetL   9  Jan  56,  28p   P-788 

Unclassified  report 

Descriptors:  (*Psycbologloal  warfare.  Political  sdeoce), 
(•Propaganda.  USSR),  (*Foi«lgn  policy.  USSR),  Govemmsot 
(Foreign),  Communism,  MUltary  strategy.  Cold  war. 
Commtinlcatlon  systems.  Social  conunimlcatlons,  ControL 

Some  of  the  distinguishing  features  al  Soviet  polltloal 
oommunlcatkMis  are  discussed.  Certain  characteristics  vt 
this  body  of  international  oommunloatloos  that  have 
remained  relatively  constsat  at  least  slnoe  the  ooosolldstloo 
at  Stalin's  dictatorship,  in  spite  of  changes  in  the  propa- 
ganda line,  are  described.   Some  of  these  relatively  constant 
characteristics  have  to  do  with  formal  properties  of  the 
channels  through  which  the  communications  pass;  others, 
with  the  role  assumed  by  the  communicator  toward  his 
audleooe  and  the  objectives  that  he  seeks  to  attain.  In  both 
these  respecto,  Soviet  communications  differ  considerably 
from  polltloal  communications  of  non- Soviet  origin. 

AD-605  004  Div.    18.  33 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Ssnta  Monloa.  Caltf. 
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TRE  VALUE  OF  AIRLirr  IN  DEP^felSIVE,  LOCAL,  OR 

PBRIPHBRAL  WARS  AFTER  1»«). 

by  S.  E.  Eastman.   10  Feb  66,  rev.  tl  Feb  56, 

JOp   P-803 

Unolssslfled  report 


DeMriptorst  (•Air  traasportatkMl.  Military  taotlos). 
Armed  forces  transportatloa.  Ar»wd  forces  operations, 
Daiwse  systems.  Air  defense  oo»imsBd.  Aerial  war- 
fare. Air  force  research,  Tactloal  air  command.  Aerial 
warfare,  Commeroial  pisaes,  Costs,  MOltaxy  zequlre- 
meoto,  Loglstlos. 

Tto  Talus  of  tlillfl  In  the  vnmt  of  tsar  and  tike  estabUsh- 
maot  of  military  re<|ulremeBte  for  lateroontlDental  air 
tran^iortatlon  are  discussed.  The  example  used  relates 
solely  to  the  United  Ststes  Air  Force.  The  time  period 
selected,  sometime  after  I960,  was  chosen  because  of 
the  long  lead  times  on  new  tranqx>rts  currently  under 
oonslderstloB  for  proouremeat  by  tte  military,  becsuse 
of  the  lead  time  Involved  In  the  lda4  of  mlUtsry  operatloas 
oonunented  upon,  and  for  reasons  of  security. 


AD-806  006  Dlv.    18,  32 

OTS  Prices:  HC  $2.00/MF  $0.80 

RAND  Coip.,  Santa  Monica,  Callt 

NUCLEAR  WEAPONS  AND  CHANGOlG  STRATEOK 

OUTLOOKS, 

by  Benard  Brodle.  27  Feb  56.  28p  P-611 

I     Uaolassifled  report 

Paper  pofallshed  Is  the  February  1M7  Issus  of  the 
Bulletin  of  ths  Atomic  Scientists. 

Descriptors:  (•Nuclear  weapons.  Military  strategy), 
(•Mllttaiy  strategy.  Nuclear  weapons).  Nuclear  war- 
fare, Polltloal  solSDoe,  Foreign  poUoy,  Strategic  war- 
fare. Limited  war. 


AI>-606  0a5  Dlv.    18 

OTS  Prices:  HC  $a.00/MF  $0.S0 


RAND  Corp.,  Ssata  Moaloa,  CallL 

STRATEGY  VERSUS  TACTCS  IN  A  NUCLEAR  AGE. 

by  Bernard  Brodle.   16  Apr  56,  28p  P-841 

unclassified  rqiort 

Descriptors:  (•Military  strategy.  Political  solenoe), 
(•Military  taotlos,  PoUtlcal  science).  War.  Nuolear 
wazfare.  Limited  war. 


AD-«05  0S7  Dlv.   18 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Coip.,  SsbU  Mooica.  CaUf. 

AIR  FORCE  LOQBTICS:   SOME  Rlt^ENT  mVBLOP- 

MENT8. 

by  Alleo  R.  Ferguscn.  3  May  56,  32p  P-855 

Unclassified  report 

Oewsriptors:  (•Logistics,  Air  Foztis),  (•Air  force  re- 
search. Logistics).  Air  tranqmrtaitoB.  Aerial  warfare. 
Wespoos.  Defense  systems.  Taoti^*!  warfare.  Aircraft. 
Air  force  txidgets.  Coste.  Date  precessli^  systems. 


I  aspects  of  Air  Force  loglstlos  in  which  Inqwrtsot 
'  develcpmsnts  are  underway  ar«  described.  The  In- 
creaslag  rellsnoe  1900  slrUft  sad  otter  problems  wtese  so- 
hitloo  will  Isrgely  datarmlae  tte  logistics  posture  of  Ute  Air 
Force  in  tte  ukA  decsds  are  rtlSCTiaasd.  Tte  military  anvl- 
''•  and  tte  ftoetlons  of  tte  lofllMcs  system  In  tte  early 


1960's  sre  outlined.  Tte  developmeofts  discussed  are  steps 
In  msklng  tte  logistics  system  capable  of  performing  Ito 
ftmotlons  in  that  w«»iT»n«in«m^  -namely:  introduction  of  Im- 
proved logistics  policies,  tte  role  of  airlift,  and  bow  to  main- 
tain control  over  Air  Force  assets. 


AD-606  040  Div.    18,30 

OTS  Prices:  HC  $1.00/MF  $0.60 

RAND  Corp.,  Santo  Monica.  Calif: 

RAND  RESEARCH  ON  A  DATA-PROCESSING  SYSTEM 

FOR  THE  UNITED  STATES  AIR  FORCE, 

by  Murray  A.  Gelsler.  7  May  56,  16p  P-860 

Unclassified  report 

Descriptors:  (•Dato  processing  systems,  Loglstlos), 
(•fbrentory  control,  Dato  processii^  systems),  Stock 
level  control.  Computers,  Air  Force  research.  Dato 
storage  systems. 

A  descr^itlon  is  given  of  a  dato  processing  system  for 
use  by  tte  Air  Force  in  inventory  control. 


AD-605  051 
OTS  Prices: 


Div.    18,  30 
HC  $1.00/MF  $0.50 


RAND  Corp..  Santo  Monica,  Calif. 

WEAPONS  SYSTEM  PHILOSOPHY. 

by  George  H.  Clement.  27  Jul  56,  20p  P-880 

Unclassified  report 

Descriptors:    (*Air  defense  command.  Operations 
reeearch),  («Weapon  systems.  Air  force  research), 
(•Defense  systems.  Air  force  research).  Nuclear 
we^xjos.  Logistics,  Aircraft,  Guided  missiles. 
Conuuunication  systems.  Control  systems.  Systems 
engineering.  Armed  forces  operations,  Strategic  warfare. 
Aerial  warfare,  Coate. 

Tte  wei^Mos  system  philosophy  is  (Uscussed  as  a  point 
of  view  embracing  a  technique  for  orderii^.  classifyii^ 
and  analyzing  a  technologically  complex  mechanism, 
organisation  or  process.   Each  element  and  each  problem 
is  considered  in  ito  proper  coptext  so  that  the  objectives  of 
tte  system  as  a  wtele  may  be  realized  with  a  minimal 
e]q;>endlture  of  resources.   Tte  philosophy  Is  considered 
to  te  a  powerful  tool  aiding  in  tte  design,  development  and 
management  of  military  weapons  systems. 


AD-605  060 
OTS  Prices: 


Div.    18.  82 
HC  $1.00/MF  $0.50 


RAND  Corp..  Santa  Monica.  Calif. 

DISARMAMENT  FAILURE  AND  WEAPONS  LIMITATIONS. 

by  H.  A.  DeWeerd.    16  Jul  56.   Zip   P-896 

Unclassified  report 

Descriptors:  (*Control  systems.  Nuclear  weapons), 
(•Disarmament.  Nuclear  weapons).  (*Nuclear  weapons, 
Disarmament).  Foreign  policy.  Government  (Foreign). 
Political  science.  History.  Military  strategy.  Military 
intelligence,  Cold  war.  United  States  government,  USSR. 

Tte  American  goal  of  ctMnplete  nuclear  disarmament  Is 
discussed.  Tte  major  American  proposals  in  tte  field  of 
nuclear  disannament  and  limitations  since  1946  are  re- 
viewed, and  tte  causes  for  tte  failure  of  these  proposals 
are  examined.   A  policy  of  limitations  on  tte  use  of  nuclear 
wespons  is  suggested. 
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AD-605  063  Dlv.    18,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

WAR  GAMING  AS  A  TECHNIQUE  OF  ANALYSIS, 

by  AIcMinder  M.  Mood.   3  Sep  54,  14p    P-899 

Unclassified  report 

Descriptors:  (*Game  tbeory.  Warfare).  (•Warfare,  Simu- 
lation). Operations  research.  Optimization,  Decision  theory. 
Armed  forces  operations.  Military  strategy.  Military  tac- 
tics. Standards.  Computers.  Analysis. 

The  tecimicfie  of  war  gaming  Is  modified  to  make  It  a 
method  for  solving  problems  previously  thought  to  be  beyond 
analysis  aixl  answerable  only  by  appeal  to  the  judgment  of 
e^qwrts. 


DETERRENCE  B  NOT  ENOUGH. 

by  G.  C.  Reiahardt.  Rev.  4  Jun  58,  Mp   P-983 

Unclassified  report 

Descriptors:  (*Defense  systems,  Deterrence).  (•De- 
terrence, Cold  war).  (•Political  science.  Deterrence). 
Communism,  Nuclear  warfare.  Military  strategy.  Foreign 
policy.  History,  Strategic  air  command.  Civil  defense 
systems.  USSR,  United  States  government. 

The  value  of  a  policy  of  deterrence  in  the  nuclear  era  is 
discussed.   The  effectiveness  of  deterrence  is  examined  by 
historical  analogy  as  well  as  by  a  consideration  of  present- 
day  political  ideologies  and  their  threat  to  world  peace. 


AD-605  078  DIv.    18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

IS  'DUAL'  PREPAREDNESS  MORE  EXPENSIVE. 

by  Malcolm  W.  Hoag.    14  Aug  56.  lOp    P-922 

Unclassified  report 

Descriptors:  (* Armed  forces  budgets.  Weapon  systems). 
(•Strategic  warfare.  Weapon  systems).  (•Limited  war, 
Weapon  systems).  (•Civil  defense  systems.  Costs). 
Weapons.  Strategic  warfare.  Air  defense  command. 
Defense  systems.  Economics,  Aerial  warfare.  Military 
strategy.  Nuclear  warfare.  Tactical  warfare.  Nuclear 
weapons. 

The  current  debate  over  military  budgets  is  discussed. 
The  desirability  of  dual  preparedness  (the  ability  to  fight 
limited  wars  without  the  superbomb  as  well  as  the  ability 
to  retaliate  overwhelmingly  with  it)  is  considered.   Claims 
that  great  political  advantages  accrue  from  being  able  to 
fight  limited  wars  with  old-fashioned  means  are  examined. 


AD-605  119  Dlv.    18,  32 

OTS  Prlcee:  HC  $3.00/MF  $0.50 

RAND  Corp..  SanU  Monica,  Calif. 

THE  TRAGEDY  OF  HUNGARY:  A  REVOLUTICW  WON 

AND  LOST. 

by  Rajrmond  L.  Gartho<f.  28  Nov  56.  30p    P-9S4 

Unclassified  report 

Descriptors:  (•Hungary.  Counterlnsurgency).  (•Counter- 
insurgency.  Hungary).  (•Foreign  policy.  USSR),  Govern- 
ment (Foreign),  Communism,  Armed  forces  (Foreign). 
Military  government.  Military  personnel.  Propaganda,' 
Political  science. 

The  Soviet' decision  to  intervene  with  force  and  crush  the 
revolution  in  Hungary  in  1956  is  discussed.   The  revolution 
had  not  oily  succeeded  in  Hungary,  it  had  been  taken  by  the 
Soviets  as  an  unwanted  but  accepted  fact  by  October  30. 
Then,  in  a  moment  of  defiance,  the  Hungarian  people  and 
their  leaders  on  October  31  drove  beyond  the  point  of  pos- 
sible Soviet  acceptance  and  led  the  Soviet  leaders  to  decidte 
upon  a  course  of  miliUry  Intervention  and  repression. 


AD-605  112  Dlv.    18,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  LOGISTICS  LABORATORY:  HOPES  AND  PLANS. 

by  Murray  A-  Geisler.    9  Nov  56,   18p   P-973 

Unclassified  report 

Descriptors:    (•Logistics,  Laboratories).  (*Air  force 
research.  Logistics),  Operations  research.  Systems 
engineering.  Data  processing  systems.  Programming 
(Computers).  Laboratory  equipment.  Simulation. 

The  development  and  functions  of  the  Logistics  Systems 
Laboratory  are  described.   As  part  of  the  logistics  research 
program  at  RAND,  it  provides  for  the  development  of  im- 
proved logistics  data  handling,  especially  electronic 
ccanputers.    The  laboratory  is  expected  to  provide  a  basically 
new  research  method,  and  will  complement  other  research 
in  the  Logistics  Department. 


AD-605  118  Dlv.    18,  32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 


AD-605  123  Dlv.    18,  26,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Bionlca,  Calif. 

SOME  PRINCIPLES  FOR  A  DATA-PROCESSING 

SYSTEM  IN  LOGISTICS, 

tagr  M.  A.  Geisler.   12  Dec  56,  24p  P-991 

Unclassified  report 

Descriptors:  (*Data  processing  systems.  Logistics), 
(•Logistics,  Data  processing  systems).  Air  force 
operations.  Maintenance,  Supply  depots,  Vulnerability, 
Stock  level  control.  Records,  Standardization,  Manage- 
ment control  systems.  Communication  systems. 

The  piper  discusses  some  of  the  principles  and  concepts 
of  a  revised  logistics  data  processing  system  proposed  for 
the  Air  Force.   These  ideas  provide  a  general  framework 
in  which  a  data  processing  system  might  be  developed 
that  would  be  able  to  meet  the  operational  needs  of  the 
1960's.   The  ideas  developed  in  the  paper,  although  pointed 
particularly  at  the  Air  Force,  might  have  relevance  and 
use  for  the  other  military  services  and  industry  in  eenersL 
(Author)  * 
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19.  Navigation 


AD-604  353 
OTS  Prices 


Div.    1».  9.  30.  ll 
:  HC  $2.00/MF  $0.50 


Naval  Postgraduate  School.  Monterey,  Calif. 
MINIMAL-TIME  SHIP  ROUTING, 
IV  W.  E.  Blelck  and  F.  D.  Faulkner.   Ai«  64.  32p 
NPS.M  RP46  1 1 

1 1     Unclassified  report 

Descriptors:  (*Navlgatlon,  Ships),  (*Ships,  Navigation). 
Ocean  waves.  Feasibility  stixUefl,  Hydrodynamics,  Vektcity, 
Numerical  analysis.  Partial  differential  equatloas. 
Numerical  methods  and  procedures,  I>rogranunliy 
languages.  Computers.  Least  squares  method. 

A  recent  theory  of  mlnlmal-tlme  Ship  routing  through 
time-dependent  ocean  wave  helglit  and  direction  fields 
is  put  to  a  numerical  test  by  using  a  series  of  semldally 
analyses  furnished  by  the  U.  S.  Navy  Fleet  Numerical 
Weather  Facility.  The  interpolations  and  integrations 
required  are  found  to  be  feasible.  A  resume  of  the 
theory  is  given.   (Author) 


AD-604  358  Mt.    19.  8.  12 

OTS  Prices:  HC  $1.00/MF  $0.50 


Instrumentation  Lab..  Mass.  Inst,  of  Tech.,  Cambridge. 
NON-LINEAR  SERVO  DRIVE  FOR  A  FLIMBAL, 
by  John  Di  Sorbo.   Mar  59.  21p   E*ns 
Contract  AF04  645  9,  Pro].  521S6 

JUnolasstfled  report 
hanisms), 
(•Servomechanisms.  Gimbals),  Drives,  Circuits,  Torque, 
Gyro  stabilizers.  Amplifiers.  Switching  circuits. 
Demodulators.  Transistors,  Diodes  (Semiconductor), 
Servomotors,  Silicon.  Nonlinear  systems.  Stabilized 
platforms.  Guidance. 

Preliminary  circuitry  is  describe*)  ior  a  'bang  bang* 

servo  such  as  might  be  used  for  a  IFlimbal  or  a  oonventional 

gimbal  system.   (Author) 


AD-604  589  Div.    19,  6,  12 

OTS  Prices:  HC  $3.00/MF$0.75 

HoneyweU,  Inc.,  St.  Petersburg,  v\^ 
ANALYSIS  OF  THE  APPUCATION  OF  IMAGE- 
FORMING  PHOTOSENSORS  TO  WIDE  FIE  LD-OF- VIEW 
DAYLIGHT  STAR  TRACKERS, 
by  Hartley  F.  Conroy.    30  Aug  64,  91p 
F".- Aero- 1 1694-IR-3 

Jontract  AF33  657  11694.  ProJ.  42()0.  Task  420016 
AL  TDR64  190  |  [ 

I '   Unclassified  report 


Descriptors:  (^Celestial  navigatido,  Instrumentotton), 
(♦Star  trackers.  Inertlal  guidance),  (•Tracking.  Image 
tubes),  Vldlcons,  Image  orthicons,  Photocathodes,  Sky 
brightness.  Light,  Background,  Noise,  Detectors, 
Celestial  guidance.  Guided  missiles.  Images. 


NAVIGATION  •  Division  19 


The  report  analyzes  the  performance  limitations  of  wide 
field-of-vlew  (approxiraat^y  (Mie  degree  by  one  degree) 
daylight  startracldng  systems  employing  image-formii^; 
photosensors.   The  stariracker  was  assumed  to  be  an 
alignment  reference  for  an  inertlal  guidance  system. 
Assumed  system  parameters  are  general  enou^  to  make 
results  applicable  to  both  air-and  missile-borne  applica- 
tions, and  to  unrestricted  operating  altitudes.  (Author) 


AD-604  686  Div.   19 

OTS  Prices:  HC  $4.00/MF  $0.75 

Collins  Radio  Co.,  Cedar  R^ids,  Iowa 

RADIOMETRIC  INSTRUMENTATION  TECHNIQUE 

STUDY. 

May  64,  113p   CRR-278 

Contract  AF33  616  8109,  ProJ.  8222,  Task  82175 

RTD  TDR63  4228 

Unclassified  rqiwrt 

Descriptors:  (^Microwave  equipment,  Radfometers), 
(♦Space  navigation.  Radiometers).  (Radiometers, 
Space  navigation),  Earth,  Moon,  Stan,  Emissivity, 
Position  finding.  Radio  receivers.  Antennas,  Thermal 
radiation,  Traddng,  Errors,  Solar  radiation,  Atmospbsre. 
Instmmentatioa. 

The  report  considers  the  «8e  of  microwave  radiometric 
Sf^ilpment  to  determine  the  orientation  of  the  line  passii^ 
through  the  center  of  the  moon,  the  earth,  and  the  sun 
when  the  observation  position  is  located  in  cislunar  space. 
The  errors  in  such  determination  are  examined  as  a 
function  of  receiver/antenna  parameters,  operating  wave- 
length, radial  range  of  the  receiver  from  the  source  body, 
and  the  thermal  emission  variations  of  the  source. 
Because  emphasis  is  on  general  applicability  of  radio- 
metric instrumentation,  servo  errors  are  excluded  from 
analysis.   Considered  are  the  electronic  tracking  errors, 
Aie  to  finite  receiver  threshold  sensitivity,  and  the  error 
due  to  equivalent  emission  center  shift,  caused  by  source 
emission  variations.   The  latter  error,  in  the  case  of 
moon  tracking,  is  determined  as  a  function  of  lunar  pliase 
and,  in  the  case  of  earth  tracking.  Is  determined  as  a 
function  of  latitudinal,  seasonal,  and  diurnal  emission 
variations  as  well  as  emission  variations  due  to  solar 
activity.    Also  Investigated  were  the  transitional  proUems 
associated  with  wide  variations  of  radial  range  from  the 
source  and  the  possibility  of  obtaining  range  informaticHi 
tajr  a  passive  equipment.   (Author) 


AD-604  771 
OTS  Prices: 


Dlv.    19 
HC  $1.00/MF  $0.50 


RAND  Corp..  SanU  Monica,  Calif. 
THE  PERTURBATION  OF  PENDULUM  AND  GYRO- 
SCOPE INSTRUMENTS  BY  ACCELERATION  OP 
THE  VEHICLE, 

by  M.  Schuler.   16  Jun  52,  16p  T-24 
TT  64  71265 

Unclasslfled  report 

Trans,  of  Physikallsche  Zeitschrlft  (Germany)  1923, 
V.  24,  no.  16.  p.  344-350, 

Descriptors:  (♦Perturbation  theory.  Gyroscopes), 
(♦Gyroscopes,  Perturbation  tbeory).  Acceleration. 
Gyro  compasses.  Instrumentatfon,  Navigation,  Differ- 
ential equations.  Motion,  Oscillation,  Germany. 
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20.  Nuclear  Physics  and 
Nuclear  Chemistry 


AD-604  338  DIt.   20.  2 

OTS  Prices:  HC  $2.00/MF  $0.50 

Navml  Reaearch  Lab.,  Washington,  D.  C. 

FISSION  PRODUCT  RADIO  AC  "nVITY  IN  THE  AIR 

ALONG  THE  80th  MERIDIAN  (WEST).  1957-1M2. 

Final  summary  rept., 

tay  L.  B.  Lookhart,  Jr.,  R.  L.  Patterson,  Jr., 

A.  W.  Sanders,  Jr.,  and  R.  W.  Black.   IS  Jun  64.  44p 

Contract  AT49  7  13.  ProJ.  RR004  02.42  6161 

NRL6104 

Unclassified  report 

Descriptors:  (^Atmosphere,  Radiological  contamination), 
(*Radiological  contamination.  Atmosphere),  (*Fission 
prockict  activity,  Measurement),  Air  pollution,  Radio- 
actlTlty,  Nuclear  explosions.  Beta  particles,  RadioactlTe 
isotopes.  Strontium,  Radiochemlstry. 

The  report  summarizes  measurements  at  both  gross 
beU  activity  and  Sr(90)  activity  In  the  air  at  ground  level 
along  the  80th  meridian  during  the  period  1957  through 
1962.    More  detailed  results  and  interpretations  are  given 
for  the  collections  of  radioactivity  made  in  1962. 
practically  all  of  the  gross  beU  activity  enoountered  in  the 
air  c<  the  Northern  Hemisphere  during  the  early  part  of 
1962  and  80-90%  at  the  Sr(90)  activity  resulted  from  debris 
produced  in  the  USSR  series  of  tests  held  in  the  fall  of  1961. 
Beginning  in  the  late  summer  a  second  large  increment  of 
fresh  activity,  primarily  from  the  USSR  tests  (August- 
December  1962).  intruded  into  the  air  at  most  of  these 
sites.   In  the  Southern  Hemisphere  the  source  of  the 
Sr(90)  activity  was  primarily  pre-moratorlum  bomb  debris 
from  a  stratospheric  source  until  the  initiation  of  testing 
by  the  United  States  at  Christmas  Island.   From  May 
throu^^wut  the  remainder  of  1962  these  tests  contributed  the 
iMlk  of  the  Sr(90)  except  in  the  southernmost  areas  of 
Chile,  where  there  was  a  gradual  rise  in  the  contribution 
ct  the  fresh  component.   (Author) 


AD-604  617 
OTS  Prices: 


DlT.   20 
HC  ll.OO/MF  $0.50 


RAND  Corp..  Santa  Monica,  Calif. 

RED  STAR  SERIES  ON  ATOMIC  WEAPONS  AND 

ANTIATOMIC  DEFENSE.  PT,  IV.   UTILIZING  THE 

PROTECTIVE  PROPERTIES  OF  THE  TERRAIN. 

by  A.  (aushko.    26  Aug  54,   9p  T-41,  pt.  4 

TT  64  71245 

Unclassified  report 

Trans,  from  Krasnaya  Zvezda  (USSR)  1964,  25  Aug, 
p.  2. 

Descriptors:  (•Radiation  hazards,  Countermeasures), 
(•Nuclear  explosions.  Shelters).  (*Shelter8,  Terrain)' 
(•Terrain,  Radiological  warfare),  RadioacUvlty,  Radio- 
actlve  fallout,  Countermeasures,  MUltary  personnel. 
Shock  waves.  Armed  Forces  operations.  Shielding, 
Site  selection.  Shelters,  Nuclear  explosions. 

The  article  Is  concerned  with  the  problems  of  ascer- 
taining and  utilizing  as  protection,  in  case  of  atomic 
attack,  such  properties  of  the  terrain  as  the  relief 
(differences  in  elevation),  woods,  buildings,  and  other 
local  objects.   It  is  concluded  that  the  protective  proper- 
ties of  the  terrain  can  be  ascertained  only  after  a  careful 
•tudy  of  it,  a  good  knowledge  of  the  peculiarities  of  the 
rdlef  which  can  resist  the  destnicUve  action  of  an  atomic 
explosion.    Utilizing  tbe  protective  properties  of  the 
terrain  does  not  freis  troops  from  carrying  on  engineer- 


ing work  with  respect  to  anti-atomic  defense.   Improve- 
ment of  the  protecttve  properties  of  the  terrain  by 
building  engineering  structures  must  be  carried  out  by 
troops  uninterruptedly.  This  will  raise  the  degree  of 
their  protection  against  atomic  weapons,  will  promote 
the  conduct  of  active  combat  operations. 


AD-604  518  Dlv.   20 

OTS  Prices:  HC  $1.00/MF  $0.60 

RAND  Coip..  SanU  Monica.  Calif. 

RED  STAR  SERIES  ON  ATOMIC  WEAPONS  AND 

ANTIATOMIC  DEFENSE.    PT.  VI.   DEACTIVATION 

OF  CONTAMINATED  TERRAIN. 

by  A.  Qlushko.    28  Aug  54.  9p   T-41.  pt.  6 

TT  64  71246 

Unclassified  report 
Trans,  from  Krasnaya  Zveada  (USSIQ  1964.  28  Aug.  p.  2 

Descriptors:  (*Terraln.  Radiological  contamination). 
(•Radiation  hazards,  Countermeasures),  Radioactivity, 
Radioactive  fallout,  Nuclear  explosions.  Soil  mechanics. 
Military  personnel.  Protective  clothing.  Armed  Forces 
operations.  Health  physics. 

The  article  deals  with  specific  methods  to  be  used  in 
the  field  for  deactivating  radloactively  contaminated 
terrain. 


AD-604  519  Dlv.    20 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Call! 

RED  STAR  SERIES  ON  ATOMIC  ENERGY.   PT.  m. 

NIXJLEAR  REACTIONS, 

by  M.  Mkrtyobev.   10|)  T-36,  pt.  3 

TT  64  71247 

Unclassified  report 
Trans,  from  Krasnaya  Zvezda  (USSR)  1964,  4  Mar,  p.  S. 

Descr^tors:  (•Nuclear  reactions,  Reriews).  Artificial 
radioactivity.  Fission,  Nuclear  reactors.  Nuclear 
explosions.  Radioactive  elements,  Thermonuclear 
leacttcms.  USSR. 


AD-604  532  Dlv.   20 

OTS  Prices:  HC  $4.00/MF  $0.76 

RAND  Corp..  Santa  Monica.  Calif. 
DETECTKJN  OF  NUCLEAR  EXPLOSIONS, 
by  R,  Latter.  R.  F.  Herbst.  and  K.  M.  Watson. 
2  Aug  61.  108p   P-2399 

Unclassified  report 

b  cooperation  with  The  Lawrence  Radiation  Lab.. 
Univ.  of  California,  Berkeley  and  Livermore. 

Deacr^itora:  (•Nuclear  explosions.  Detection).  (•Detec- 
tion. Nuclear  explosions).  Atmoq>bere,  Acoustics. 
Shock  waves.  Propagation.  Electromagnetic  waves. 
X-rays.  Equattona.  Electric  fields.  Magnetic  fields. 
Nuclear  particles.  Fission  products.  Underwater  ex- 
plosions. Underground  explosions.  Seismic  waves. 
Earthquakes.  Integrals.  Ionization.  Data. 

Tbe  Geneva  negotiations  on  the  dlacontinuanoe  of  nuclear 
weapon  tests  have  focused  considerable  scientiflc  atten- 
tion on  the  problem  of  detecting  nuclear  explosions.  The 
present  paper  reviews  tbe  detection  problem  broadly. 
and  describes  in  detail  some  of  tbe  more  important 
aspecU  of  the  problem.  There  has  been  no  attempt  at 
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completeness,  and  no  attempt  hni  been  made  to  evaluate 
the  specific  detection  capabUlties  of  the  international 
detection  system  which  was  discussed  at  the  Geneva 
pollUcal  negotiations.   Detection  will  be  discussed 
separately  for  each  environment  In  which  ejqplosions 
could  be  undertaken  —  in  the  attoosphere.  underwater, 
underground,  and  In  space.   The  aaderground  and  space 
environments  will  be  treated  in  greater  detail  than  the 
atmosphere  and  underwater  envimnments,  since  the 
more  difficidt  problems  for  deteotton  arise  in  tbe  case 
of  underground  and  space  nuclear  explosions.   (Author) 


AD-604  681 
OTS  Prices: 


Div.   20 
HC  $4.00/MF  $0.76 


Elementary  Particles  Lab.,  PrlnMton  Univ.;  N.  J. 
A  STUDY  OF  DI-PION  RESONANCES  PRODUCED  AT 
LOW  MOMENTUM  TRANSFER  IN  NEGATIVE  PION  + 
YIELDS  NEGATIVE  PION  ♦  POSITIVE  PION  ♦  N  AT 
1.6  BEV/o. 

Technical  rept.  no.  36. 
by  Alan  R.  Clark.   28  Aug  64.  lU^ 
Contract  Nonrl858  06 


Doctoral  tiiesia. 


Unclassified  report 


Descr^rtors:  (•Pions,  Nuclear  inactions),  (•Meson 
reactions.  Nuclear  resonance).  Mass  spectroscopy. 
Momentum.  Proton  roactlons.  Neutrons,  Meson 
scattering.  Meson  cross  sectioqa.  Nucleons.  Abaorp- 
tion.  Nuclear  apiaa.  | 

S|>ark  chamber  spectrometers  wcjve  used  to  investigate 
the  di-plon  mass  spectrum  over  tfae  mass  range  450  - 
1000  MeV.   The  di-plons  were  produced  In  tbe  reaction 
negative  plon  +  p  yields  negative  plon  -t-  positive  plon  -t-  n 
at  an  inoidont  momentum  of  1.6  BeV/c.   More  than  600 
eventa  were  obtained  with  a  maaa  resolution  ot  ±  4  MeV. 
The  di-plon  mass  spectrum  shows  a  strong  contribution 
from  the  neutral  RHO  meson  centered  at  approx.  740 
MeV  with  a  width  on  the  order  of  130  MeV.   There  is  no 
evidence  of  any  other  structure  in  tlie  spectrum.  The 
data  can  be  interpreted  fairiy  well  within  the  framework 
of  the  one  plon  exchange  model  (OPE),  but  tbe  distribu- 
tions of  the  Treiman-Yang  an^e  and  the  pion-neutron 
effective  masses  indicate  the  presence  of  non-OPE 
processes.   The  distributions  could  be  explained  by  the 
formation  of  a  recently  reported  I  >:  1/2  pion-N  state 
with  a  mass  of  1.4  BeV.   Comparisons  with  ottier  mea- 
surements of  the  total  cross  section  show  a  much  larger 
resonant  contribution  to  the  data  than  expected  from  OPE: 
this  effect  can  be  explained  by  a  dapcdarizatlon  of  approx. 
35%  of  the  rho  meson  due  to  rbo-K  final  state  absorption. 


AD-604  756  Div.   20 

OTS  Prices:  HC  $1.00/MF  $0.60 

RAND  Corp..  Santa  Monica,  CallfJ 

RED  STAR  SERIES  ON  THE  PROKtEM^  OF  UTIUZING 

ATOMIC  ENERGY.   PT.  Vm.   THE  USE  OF  RADIOACTIVE 

SUBSTANCES  IN  TECHNOLOGY, 

by  A.  Nesmeyanov.    1965.  lOp  T-4a  pt.  8 

TT  64  71260 

Unclassified  report 

Trans,  from  Krasnaya  Zvezda  (Ud$R)  1965,  18  Mar, 
p.  3.  See  also  AD-604  760. 

Descriptors:  (•Radioaotlve  isotopes.  Industries),  (•Nuclear 
industrial  applications.  Reviews)!,  Measurement, 
Diffusion,  Machines,  ResUtors,  Metallurgy,  USSR. 

The  article  considers  briefly  the  uae  of  radioactive 
substances  in  such  diversified  proldema  as  the  following: 


the  radloscopic  examination  of  metallic  articles  of  defects 
by  means  of  the  gamma-radiation  from  oobalt-60:  the 
pr^aration  of  autolumlnesoent  oonqwunds;  the  automatic 
control  of  industrial  processes  such  as  regulating  the  flow 
of  liquids  and  the  tUdmess  of  metal  sheets  and  foils;  tfae 
preservation  of  foodstuffs  by  sterilization  throu^  irrad- 
iation: the  manufacture  of  superaensltive  measuring  devicea; 
the  reduction  in  ignition  del^  time  in  radar  gaa-discbarge 
tubes  and  the  manufacture  of  Upvalue  resistors;  the  use 
of  the  method  of  tagged  atoms  for  determining  wear  in 
moving  parts  of  mechanical  devices  such  as  piston  rings 
in  internal  combustion  engines  and  for  studying  the  diffusion 
of  various  metalUo  components  in  alloys.   (Author) 


AIXi04  759  Div.   20 

OTS  Prices:  HC  $1.00/MF  $0.60 

RAND  Corp..  Santa  Monica,  Calif. 

RED  STAR  SERIES  ON  THE  PROBLEMS  OF  UTILIZINa 

ATOMIC  ENERGY.   PT.  VL   THE  ATOMIC  INDUSTRY,  1. 

tiy  A.  Komanov.   1955,  lOp  T-42.  pt.  6 

TT  64  71253 

Unclassified  report 

Trans,  from  Krasnaya  Zvezda  (USSR)  1955.  11  Jan.  p.  3. 
I  also  AD-604  761. 


Descriptors:  (*Nuolear  reactors.  Reviews),  (•Isotcqw 
separation,  Reviews),  Belgium,  Canada,  England, 
United  States,  Plutonium.  USSR.  Uranium. 

The  article  lists  the  geographical  location  of  uranium  ore 
processing  plants  in  Belgium.  Canada,  England  and  the  USA. 
Two  photographs,  which  aoconq>anied  the  original  article, 
one  of  the  Clinton  Engineer  Works  at  Oak  Ridge.  Tenn..  and 
tfae  other  of  tfae  Hanford  Engineer  Woiks  near  Pasco,  Wash., 
serve  as  the  basis  for  a  discussion  of  plants  for  tiie 
production  of  uranium  235  and  of  plutonium  239,  respec- 
tively.  The  last  quarter  of  tfae  article  is  devoted  to  decrying 
the  'one-sided,  exclusively  military  character'  of  tfae 
atomic  industry  in  the  USA. 


AD-604  760  Div.   20 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  SanU  Mcmica.  Calif. 

RED  STAR  SERIES  ON  THE  PROBLEMS  OF  UTILIZINa 

ATOMIC  ENERGY.    PT.  VII.   THE  ATOB4IC  INDUSTRY.  2. 

by  P.  Astaahenkov.    1955.  IQp  T-42  pt.  7 

TT  64  71254 

Unclassified  report 

Trans,  from  Krasnaya  Zvezda  (USSR)  1955,  19  Jan.  p.  2, 
see  also  AD-604  759. 

Descriptors:  (Nuclear  power  planto.  Reviews),  (•Isotope 
separation.  Reviews),  Plutoniimi,  Uranium,  Nuclear 
power  planto.  USSR. 


AD-604  761  Dlv.    20,  21 

OTS  Prioea:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Mooloa,  Calif. 

RED  STAR  SERIES  ON  THE  PROBLEMS  OF  UTEJZINQ 

ATOMIC  ENERGY.  PT.  V.  THE  NUCLEAR  FUEL 

ENGINE, 

by  G.  Pokrovskii.   1955,  lOp  T-42  pt.  5 

TT  64  71265 

Unclassified  report 

Trans,  from  Krasnaya  Zvezda  (U%83R)  1964,  15  Sep,  p.  8. 
see  also  AD-604  762. 
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Descr^itora:  (*NacIwr  propuMoB,  Reviews),  Alicnft 
nuclear  propulakm.  Marine  nuclear  propulsioo,  Uader- 
water  propulflloa.  Surface  propulsion.  USSR. 

The  article  Is  c<noeTnecl  with  the  application  of  atomic 
engines  to  submarines,  aircraft,  guided  missiles  and 
autonK>bilea.   It  is  suggested  that  atomic  submarines  could 
provide  an  excellent  means  of  communication  In  the  Arctic 
since  ihey  covld  travel  unhindered  under  the  ice  where 
there  Is  alwajrs  a  layer  of  unfrozen  water.  Although  not  yet 
used  1b  aircraft,  atomic  engines  have  great  significance  for 
pUotless  aviation,  e.  g.,  guided  missUes,  long-range 
rockets,  and  cargo-  and  passenger-towing  aircraft,  since 
there  is  no  ne6d  for  extremely  heavy  shielding  around  the 
nuclear  power  plant.    Witt  regard  to  autonaoblle  transport, 
the  existence  of  a  project  is  indicated  which  makes  use  of 
gaseous  fissionable  materials  in  an  internal  combustion 
type  of  engine.  (Author) 


AD-604  762  DIt.    20 

OTS  Prices:  HC  H.80/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 
RED  STAR  SERIES  ON  THE  PROBLEMS  OF  UTILIZ- 
ING ATOMIC  ENERGY.    PART  IV.   THE  NUCLEAR 
POWER  STATION, 

by  L  NauBoenko.    1955.  lOp  T-42  pt.  4 
XT  64  71250 

Unclassified  report 

Trans,  from  Krasnaya  Zveada  (USSR)  1954,  11  Sep,  p.  3. 
Me  also  AD-604  763. 

Descriptors:  (*Nuclear  power  plants.  Reviews),  Energy 
conversion.  Nuclear  energy.  Electricity,  Tliermo- 
oouples.  Fission  products.  Shielding,  Transistors, 
Nuclear  reactors,  RadloacUve  batteries,  USSR. 

to  the  first  half  of  the  paper  the  organization  of  a  nuclear 
power  station  are  examined,  the  difficulties  associated 
therewith  are  dfscussed,  and  the  advantages  and  disad- 
vantages tltereof  by  comparison  with  convenUonal  thermal 
power  sUtions  are  listed.   In  the  second  half  of  the  paper, 
three  metbods  tor  transforming  atomic  energy  directly 
into  electrical  energy  are  briefly  discussed:   (a)  by 
using  thermocouples  to  generate  a  thermoelectric 
E  M.  F.;  (b)  by  using  the  positive  charge  on  nuclear 
fission  fragments  to  develop  a  potential  difference  be- 
tween two  concentric  spherical  eheUs  and  thus  gener- 
«te  an  E.  M.  F.;  and  (c)  by  using  the  electron  voltaic 
effect  Induced  in  transitors  by  beta-particle 
bombardment.  (Author) 


AD-604  763  Dlv.    20 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Sante  Monica,  Calif. 
RED  STAR  SERIES  ON  THE  PROBLEMS  OF  UTILIZ- 
ING ATOMIC  ENERGY.    PART  m.    NUCLEAR 
REACTORS, 

by  M.  Arkfa^iov.    1955,  lOp  T-42  pt.  3 
TT  64  71257 

Uoclassifled  report 
Trans,  from  Krasnaya  Zvezda  (USSR)  1954,  7  Sep,  p.  3. 

Descriptors:  (•Nuclear  reactors.  Reviews),  Hetero- 
geneous reactors.  Homogeneous  reactors.  Neutron 
absorbers.  Construction.  Operation,  Nuclear  power 
plants,  USSR. 

The  present  paper  U  the  third  in  this  series.   It  dis- 
cusses briefly  tl»e  proUems  connected  with  the  con- 
struction, operation  and  application  of  heterogeneous 
and  iumogeneous  nuclear  reactors. 


AD-604  764  Dlv.   20,  18 

OTS  Prices:  HC  $1.00/lilF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

RED  STAR  SERIES  ON  ATOMIC  WEAPONS  AND 

ANTL\TOMIC  DEFENSE.    PART  L  ATOBUC  WEAPONS  AND 

ANTIATOMIC  DEFENSE, 

by  B.  Olisov.    1955,    lOp  T-41  pt.  1 

TT  64  71258 

Unclassified  report 
Trans,  from  Krasnaya  Zvezda  (USSR)  1954,  3  Aug,  p.  2. 

Descriptors:  (*Nuclear  weapons,  Public  opinion), 
(♦Nuclear  warfare.  Defense  systems).  Ordnance,  Nuclear 
bombs.  Nuclear  o^loslons.  Foreign  policy,  USSR. 


AD-604  778  Dlv.    20 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

RED  STAR  SERIES  ON  ATOMIC  ENERGY.    PT.  XL    THE 

PHYSICS  OF  THE  BEHAVIOR  OF  NUCLEAR  FORCES  IN 

THE  ATMOSPHERE  AND  AT  SEA, 

by  G.  Pokrovskii  and  M.  Arithlpov.    1954.   lOn 

T-35  pt.  11 

TT  64  71272 

Unclassified  report 

Trans,  from  Krasnaya  Zvedsda  (USSR)  1954,  4  Jun. 
p.  3,  see  also  AD-604  779. 

Descriptors:   (*Nuclear  explosions.  Nuclear  foroes), 
(♦Nuclear  explosion  damage.  Atmosphere),  Underwater 
explosions.  Shock  waves.  Light,  Seas,  Propagation,  USSR. 

AD-604  779  Dlv.   20 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Call! 

RED  STAR  SERIES  ON  ATOMIC  ENERGY.  PT.  VII. 

THE  PHYSICS  OF  THE  BEHAVIOR  OF  NUCLEAR 

FORCES  (THE  SHOCK  WAVE), 

by  G.  Pokrovskii.   1954,   lip  T-35,  pt.  7 

TT  64  71273 

Unclassified  report 

Trans,  from  Krasnaya  Zvezda  (USSR)  1954,  6  May, 
p.  3,  see  also  AD-604  780. 

Descriptors:  ('Nuclear  energy.  Shock  waves), 
(♦Nuclear  explosions.  Shook  waves),  (♦Shock  waves. 
Physics),  Nuclear  forces,  USSR. 


AD-604  780  Dlv.   20,  32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

RED  STAR  SERIES  ON  ATOMIC  ENERGY.  PT.  VL 

ATOMIC  ENERGY  IN  THE  SERVICE  OF  THE 

NATIONAL  ECONOMY, 

by  V.  MlkhaUov  and  M.  Mkrtychev.    1954, 

lOp   T-35,  pt.  6 

TT  64  71274 

Unclassified  report 

Trans,  from  Krasnaya  Zvezda  (USSR)  1954,  7  Apr, 
p.  3. 

Descriptors:  (♦Nuclear  Industrial  applicattons,  USSR), 
(♦Nuclear  energy.  Economics),  (♦Economics,  Nuclear' 
«°ergy).  RadioacUvity.  Industries,  Uranium.  Produc- 
tion, Alrerafl,  Nuclear  powered  vessels.  Submarines, 
Fuels,  Rockets,  Reports. 


NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY  -  Division  20 


The  utilization  of  atomic  energy  for  Industrial  purposes 
in  the  USSR  is  discussed.   The  prospects  for  using  atomic 
energy  and  radioactive  substances  for  peaceful  purposes 
are  viewed  as  being  beneficial  to  the  Soviet  economy. 


AD-604  781  Dlv.    20 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  CalilL 

RED  STAR  SERIES  ON  ATOMIC  ENERGY.  PT.  V.  THE 

THERMONUCLEAR  REACTION  WITH  HYDROGEN. 

by  M.  Arkhipov.    1954,   lOp   T-3$4  pt.  5 

TT  64  71278  .. 

Undasalfled  report 


wi 


Trans,  from  Krasnaya  Zveada  (U&fSR)  1964.  26  Mar. 
p.  3,  See  also  AD-604  782.  rj 

Descriptors:  (♦Thermonuclear  reactions,  Hydrogen). 
(♦Hydrogen,  Thermonuclear  reaotfons).  (♦Nuclear 
energy,  ProducUon),  Nuclei,  Nuplear  bombs.  Nuclear 
binding  energy,  USSR, 


AD-604  782  Dlv.    20 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calli 

RED  STAR  SERIES  ON  ATOMIC  tHEBCY.    PT.  IV.    THB 

PHYSICS  OF  A  NUCLEAR  EXPLOSION, 

by  M.  Arkhipov.    1954,  12p   T-35L  pt.  4 

TT  64  71276  1 

I  Unclassified  report 

Trans,  from  Krasnaya  Zvezda  (U&BR)  1954,  20  Mar,  p.  3. 

Descriptors:  (*Nuclear  explosions.  Theory),  (♦Nuclear 
energy,  Nuclear  reactions),  Nudlear  weapons.  Uranium, 
Fission,  Nuclear  physics,  USSR. 

The  physics  Involved  in  a  nuclear  explosion  is  explained. 
The  chain  reaction  and  release  of  energy  in  an  atomic 
e;q>losfon  are  described. 


AD-605  022  EHv.    20 

OTS  Prices:  HC  $2,00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif  1 

THE  EFFECTS  OF  NEUTRON  IR^DIATION  ON 

REACTOR  FUEL  COMPOSITION  AND  REACTIVITY. 

Lecture  notes, 

by  G.  Safonov.    22  Feb  56,  28p   PJ^SS 

Unclassified  report 

Descriptors:  (♦Reactor  fuels,  Neatron  reactions), 
(♦Neutron  reactions.  Reactor  fuels).  Reactor  reactivity. 
Nuclear  reactions.  Decay  schemas.  Reactor  operation. 
Uranium,  Power  reactors.  Costs. 

Topics  include:   the  transmutation  chains  of  nuclear  fuel 
(approximate  chains  for  reactor  work,  concentrations  of 
chain  nuclei  as  a  function  of  irradiation);  effects  of 
irradiation  on  reactor   reactivity  (the  concept  of  a  'design' 
reactor  and  'design'  operating  conditions,  the  'reacttve- 
ness'  of  fuel,  examples  of  'off-de^lsn'  reactor  operation): 
remarks  on  feed  costs  for  U235,  tffcS  burners. 


AD-605  035  Dlv.   20,  18,  30 

OTS  I>rices:  HC  $1.00/MF  $0.60 

RAND  Corp.,  Santa  Monica,  Calif. 

SOVIET  ATOMIC  POUCY, 

by  Melville  J.  Ruggles  and  Arnold  Kramish.   23  May  56. 

16p   P-853 

Unolassified  report 

Descriptors:  (♦Nuclear  we^xms,  USSR),  Nuclear  bombs. 
Scientific  research.  History,  Nuclear  warfare,  Propaganda. 
Government  (Foreign),  Foreign  poller. 

The  early  history  of  nuclear  research  and  development  in 
the  USSR  is  discussed.   Soviet  poUcy  regarding  disarmament, 
publicity,  and  miUtary  potenUal  involving  nuclear  weapons  U 
considered.  ^^ 


AD-605  084  Dlv.   20 

OTS  Prices:  HC  $1.00/ldF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

RESONANCE  ESCAPE  PROBABILITY  IN  NATURAL 

URANIUM  AND  H20  -  D20  MIXTURES, 

by  George  Safonov.   30  Aug  56,  18p   P-931 

Unclassified  report 

Descriptors:  (♦Reactor  materials.  Resonance  escape 
probability),  (♦Resonance  escape  probability.  Reactor 
materials).  Uranium,  Water,  Heavy  water.  Mixtures, 
Reactor  moderators.  Deuterium. 

RAND  was  engaged  in  a  rather  broad  theoretical  s«irvey 
of  homogeneous  water-uranium  reactors.   The  aim  was  to 
explore  the  critical  nuclear  parameters  of  simple  one- 
region  systems  consisting  of  all  those  mixtures  of  the  four 
ingredients,  U235,  U238.  H20  and  D20,  which  may  sustain 
a  chain  reaction.   The  end  product  was  to  be  a  series  of 
maps  which  show  the  relative  characteristics  of  the 
spectrum  of  water-uranium  systems.    This  article  describes 
part  of  the  program.    The  calculational  scheme  employed, 
a  review  of  rationalizations  made,  and  some  resonance 
escape  results  for  mixtures  of  natural  uranium  and  water 
with  varying  amounts  of  light  and  heavy  components  are 
given. 


AD-605  120  Dlv.    20 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
ENGINEERING  TEST  REACTORS  WITH  LARGE 
CENTRAL  IRRADIATION  CAVITIES, 
by  George  Safonov.   1  Nov  56.  8p   P-98e 

Unclassified  report 

Descriptors:  (♦Test  reactors.  Neutron  fiux),  (•Neutron 
flux.  Test  reactors),  (♦Reactor  cores.  Test  reactors). 
Reactor  fuel  plates.  Reactor  reflectors.  Thermal  prc^)- 
ertles.  Neutron  reactions.  Reactor  c<Mitrol. 

It  is  shown  that  a  cavity  test  reactor  with  some  4000 
liters  of  central  irradiation  space  may  achieve  MTR  flux 
levels  while  operating  with  MTR  fuel  plates  under 
established  condiUons.   Only  computed  results  of  pertinent 
characteristics  are  given. 
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Division  21  -  NUCLEAR  PROPULSION 


21.  Nuclear  Propulsion 


AD-604  773  Dlv.    21,  1 

OTS  Prices:  HC  91.00/IIF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 
ON  AN  ATOMIC  AIRPLANB, 
by  V.  ArtamUn.    14  Oct  58,    lOp  T-106 
TT   64  71267 


Trans,  of  Atomnaya  Energlya  (USSR)  1958,  t.  4,  no.  4. 
p.  389-391. 

Descriptors:   (* Aircraft  nuclear  propulakm.  Reviews), 

Nuclear  reactors,  Airborne,  Design,  USSR. 

A  review  of  the  non-Soviet  Literature  conoemlng  nuclear 
powered  aircraft  design  efforts. 


Unclassified  report 


22.  Ordnance 


AD-604  499  Dtv.   SS 

OTS  Prices:  HC  |a.OO/)(F  $0.50 

High  Velocity  Lab.,  Univ.  of  Utah,  ^att  Lite  City. 

INVBffnOATION  OF  AN  ARC  OUH, 

by  T.  FuJU,  B.  P.  Palmer,  and  R.  If.  Grow. 

3  Aug  60,  49p   UU-6 

Cootrsot  AF04  647  176 

AFBMDTR60  217 

Ihiolsislfled  report 

Oaaoilptors:  (^leotrio  guns,  LlgM  gas  guns), 
<*HyperTelocity  guns.  Light  gas  guns).  (*Llght  gas  guns, 
Blaotrlo  aros).  Firing  meohanlsmt  (Weapon),  Gun  oom- 
poDsnts.  Lithium  compounds.  Hydrides,  Nykm.  Pellets, 
ProJeotUes,  Propellants.  Trigger  oiroults.  Energy 
conversion.  Cm>acitors. 

To  satisfy  needs  for  a  superior  byp^rveloclty  gun,  a  sttt4y 
was  made  of  the  possibility  of  convartli«  Oie  electrical 
energy  hi  a  capacitor  bank  to  kinetic  energy  of  a  pro]ectlle 
through  the  use  of  an  electric  arc  dlBoharge  hi  a  gun 
chamber.  An  arc  gun  was  developed  consisting  of  a 
ohamber  with  a  pair  of  electrodes  and  an  accelerating 
barreL  To  operate  the  gun,  the  chamber  is  packed  with 
Uthlum  hydride  and  the  barrel  Is  fUled  with  a  nylon  pellet 
Tbeo^Moitor  bank  is  discharged lato  ttie ohamber,  caushig 
oon version  of  ttie  lithium  hydride  ialo  a  low-molecular  gas. 
The  iwpansion  of  the  light  gas  aooelerates  the  pellet  With 
a  30  microfarad  capacitor  bank  oh«qged  to  17  kllovolts, 
a  3.7  milligram  nylon  prolectUe  waa  accelerated  to  5.0 
kilometers  per  seoond.  The  efncisooy  of  the  energy  con- 
version from  the  c^Moitor  to  the  arc  was  58.2  per  cent, 
and  the  etHolency  of  the  energy  conversion  from  the  arc  to 
the  projectile  was  1.82  per  cent  The  total  efficiency  of 
the  energy  conversion  from  the  capacitor  to  the  projectile 
was  1.1  per  cent  (Author) 


AD-604  600  Div.   22,2.20 

OTS  Prices:  HC  f  1.26/MF  $0.50 

Army  Engineer  Research  and  DevelLpmmit  Labs., 

Fort  Belvoir,  Va. 

SUBSURFACE  ACCELERATIONS  AND  STRAINS  FROM 

AN  UNDERGROUND  DETONATION,  PART  U, 

by  F.  A.  Pleper,  A.  C.  Tiemann,  and  R.  H.  Slevers,  Jr. 

Oct  58,  56p 

ProJ.  26  4e 

WT1681 


wT-isas 


Ctaolassified  report 


Descriptors:  (*Undeiground  eiqilostons,  Eiqiloslon 
efieoto),  (^Nuclear  explosicms,  ExjOoslon  etfecta), 
(•Structural  geology.  Underground  explosions).  Stra- 
tigraphy, Rock  (Qeology).  Motion.  Aooeleratlon,  Strain 
(Mechanics),  Pressure,  Stresses,  tBst  equipment 

The  objectives  of  the  project  were  to  measure  transient 
and  residual  ground  motion  from  Shot  RAINIER,  Opera- 
tion PLUMBBOB.  The  measurements  consisted  of 
aooeleratloa.  pressure,  stress,  strain,  and  permanent 
dlqilaoement  in  the  free  field  below  t^  floor  of  the 
main  entrance  tunnel.   (Author) 


AD-604  693  Dlv.   22,28.90 

OTS  Prices:  HC  $4.00/MF  $1.00 

Ohio  State  Univ.,  Cotaimbus.  BngliieeHiig  Experiment 
Station. 


ORDNANCE  -  Division  22 


VIBRATIONS  OK  A  MULTI-WHEELED  VEHICLE. 
Technical  rept, 

by  Dale  R.  Bussman.   SO  Aug  64.   14Sp  RF-573-64-l(in 
Contract  0A16  014AII2965 

Unclssslfied  rqx>rt 

Descriptors:  (* Armored  vehicles,  Vlbratloas), 
Vehicles,  MUltary  requirements,  ManeoveraUlity, 
Terrain.  MiUtaiy  personnel.  Fatigue  (Phystotogy),  Test 
methods.  Mathematical  models,  Statlstloal  analysis. 
Ordbance. 

The  main  objective  ot  this  analysis  is  to  predict  the 
Umlttaig  cross-countiy  qieed  as  a  Amotion  of  the  vehicle's 
design  parameters,  the  terrain  geometry,  and  Qie  crew's 
tolerance  to  Qie  various  accelerations.  There  are  basically 
two  types  of  information  which  are  of  importoice  in  this 
analysis.  They  are  (1)  information  o<»oexDlng  motion  of 
the  vehicle  at  each  instant  of  time  and  (2)  statistical 
information  about  the  mottons  over  long  time  periods. 
Obviously  each  category  can  be  Important  Knowing  the 
motions  as  a  ftinotton  of  time.  It  is  possible  to  determine 
maximum  motions.  Also  it  may  be  possible  with  ttils  type 
of  Infonnatton  to  select  suspension  conqionenta  such  that 
motions  are  mhilmlsed.  With  a  statistical  analysis,  such 
(piantitles  as  mean-squared  motions  and  tiie  probability  of 
accelerations  exceeding  some  BptoiOed  value  can  be  deter- 
mined. It  is  conceivable  that  botii  deterministic  and 
statlstloal  informstkm  will  be  required  by  Oie  physiologist 
to  specify  the  human  tolerance  level.  Hence,  this  report 
presenta  analyses  for  both  determlnistio  and  random 
terrains.   (Author) 


AD-605  002  Dlv.   22.  2 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  CalU. 

APPUCATION  OF  THE  BALDWn4  CRATER  RELATION 
TO  THE  SCALING  OF  EXPLOSION  CRATERS, 
by  J.  E.  mil  and  J.  J.  GHlvarry.   27  Jan  56,  36p    P-801 

Unclassified  report 

Descriptora:  (^Explosion  effecte,  Craterlng),  (*Crater- 
Ing,  Scale),  Surface  burst  Soil  mechanics,  E^losive 
materials,  Meteon.  Impact  shock.  Moon.  Terrain. 

Baldwin  has  demonstrated  that  the  curve  of  diameter  vs 
depth  for  cratera  due  to  surfsce  e^ostons  on  the  ear& 
shows  a  continuous  vaiiatlon  thrm^  the  analogous  curve 
for  the  terrestrial  meteorltic  craten  hito  the  corre» 
spending  curve  for  lunar  craten;  the  latter  two  classes 
of  craten  are  presumed  due  to  explosions  associated 
with  meteoritic  inq>act  The  conventtonal  (cube-root) 
method  of  scaling  dimenstons  of  an  explosion  crater 
from  a  prototype  orator  for  different  energy  releases, 
by  which  diameter  and  depOi  are  each  taken  proportional 
to  the  1/3  power  of  the  energy,  is  shown  to  be  Inconsist- 
ent with  the  empirical  Baldwin  relation.   Two  methods 
for  scaling  craten  due  to  surface  eiqjloslons  of  high 
eneigy  are  developed  which  are  consistent  with  the 
Baldwin  relation  and  preserve  different  features  of 
oube-root  scaling:  in  one  the  crater  volume  is  t«M>n 
proportional  to  energy  release,  and  in  the  second  the 
scaling  exponent  lor  the  diameter  is  set  equal  to  1/3. 
A  comparison  of  the  two  scaling  methods  with  e]q>eri- 
meotal  data  Is  carried  out;  available  data  do  not  per- 
mit a  choice  between  the  two  methods.  The  resutts 
permit  one  to  assign  an  energy  scale  to  tlie  terrestrial 
Pteteoritio  and  the  lunar  craten.  (Author) 


AD-605  113  Dlv.    22 

OTS  Prices:  HC  $4.00/MF  $0.75 


RAND  Corp.,  Santa  Monica,  Calif. 
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Division  22  -  ORDNANCE 


A  CALCULATION  OF  THE  BLAST  WAVE  FROM  A 

SPHERICAL  CHARGE  OF  TNT, 

by  Harold  L.  Brode.   26  Iday  58,  102p   P-975 

Unclassified  report 

Descriptors:  ("TNT,  Shock  waves),  («Shock  waves, 
TNT),  Detonation  waves.  Explosion  effects.  Explosion 
gases.  Explosive  materials.  Pressure,  Temperature,  , 
Velocity,  Energy,  Ntimerical  analysis.  Equations. 

The  blast  wave  from  the  detonation  of  a  spherical  charge 


of  TNT  is  described  based  on  results  of  a  numerical 
calculation.   The  equations  of  motion  and  the  equations  of 
state  for  TNT  and  for  air  are  described.    The  pressures, 
densities,  temperatures  and  velocities  are  detailed  as 
functions  of  time  and  radius.   Space -time  relations,  and 
energy  and  Impulse  histories  are  shown.    A  second  shock 
is  seen  to  originate  as  an  imploding  shock  following  the 
inward  rarefaction  into  the  explosion  product  gases  and  a 
series  of  subsequent  minor  shocks  are  seen  to  appear  in  a 
similar  manner,  moving  out  in  the  negative  phase  behind 
the  main  shock.  (Author) 
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23.  Personnel  and  Training 


AD-604  438  Div.    23,  38 

OTS  Prices:  HC  $3,00/MF  $0.75 

AppUed  Psychological  Servloes,  Wtyne,  Pa. 
POST-TRAINING  PERFORMANCE  CRITERION 
£?i?i^^**^^'^  ^^  APPUCATION.    FURTHER  EXPLO- 
RATION AND  POINTS-OF-VIEW  ANALYSIS  OF  THE  JOB 
OF  THE  NAVAL  AVIATION  ELECTRONICS  TECHNICIAN 
hy  Arthur  L  Slegel,  Maik  G.  Pfeltfar,  and  Douglas  G. 
Schultx.   Jul  64,  60p  •*       ". 

Contract  Nonr2279  00 

Unclassified  report 

DMcriptors:  (♦Personnel  management.  Naval  personnel). 
(•Job  analysis,  Naval  personnel),  (♦Electronic  technicians. 
Job  analysis).  Performance  (Human),  Attultudes, 
Perception  (Psychology),  Applied  psychology.  Aviation 
personnel.  Technicians,  Officer  personnel.  Group 
dynamics.  Factor  analysis,  SUtlatlcal  analysis. 
Correlation  techniques,  Electronlo  equipment.  Psycho- 
metrics. 

On  the  basis  of  a  multidimensional  icaling  analysis  of 
the  Job  task  perceptions  of  striker  and  petty  officer,  third 
class  aviation  electronics  technicians,  four  basic  factors 
were  extracted.   These  factors,  caltod  'electro-comprehen- 
sion,    equipment  operation  and  inspection  (routine)',  'electro- 
repair  (simple)',  and  'electro-safety'  were  held  to  be 
congruent'  with  the  factors  extracted  from  a  similar 
analysis  of  the  perceptions  of  aviation  electronic  tech- 
^ian  supervisory  personneL   Thus,  It  was  conchided  that 
the  Job  perceptions  of  personnel  at  both  the  supervisory 
and  the  subordinate  levels  are  in  rsasonable  concordance. 
(Author) 
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Coding,  Learning,  Computer  operators.  Computer 
personnel.  Training.  | 

The  Introduction  of  computing  technology  and  the  com- 
puters themselves  Into  our  secondary  schools  stands  a 
good  chance  of  being  orderly.   (1)  Courses  will  be  given 
under  t|>e  sponsorship  of  the  mathematlcB  or  science 
departments.    (2)  Suitable  textbooks  will  be  available. 
(3)  T^e  instructors  will  be  trained.   (4)  The  machines  used, 
thouj^probably  old.  wlU  be  massproduoed.  with  a  wealth 
of  software  behind  them.   In  additi<m.  each  teacher  can 
seek  expert  help,  if  needed,  from  local  industry.   The 
real  wave  of  such  courses  will  probably  not  come  until 
1»63  or  later.    For  one  thing,  an  Introduction  to  computlmr 
might  properly  belong  at  the  secwidary  school  level— 
0»ere  seems  to  be  a  straag  analogy  to  the  learning  of  a 
foreign  language  and  It  has  become  obvious  that  the  latter 
subject  is  best  taught  to  the  young.    For  another  thing 
since  computing  skills  cut  across  ev»iy  discipline,  we  can 
reason  that  we  owe  it  to  the  coUege-tound  student  to 
prepare  him  for  Intelligent  use  of  this  tool  prior  to  his 
college  freshman  year. 
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RAND'S  GRADUATE  STUDENT  PROGRAM  AS  A 
MEANS  OF  SELECTING  COST  ANALYSTS, 
by  J.  W.  Noah.    Sep  62,   8p   P-2638 
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Descriptors:  (♦Professional  personnel,  Selection), 
^Personnel  management.  Professional  personnel), 
Ec<»on[iics,  Education,  Costs,  Training.  Manpower 
studies.  Research  program  administration.  Students. 
Budgets. 

The  RAND  Graduate  Student  Program  offers  a  partial 
solution  to  the  problems  associated  with  hiring  new  and 
untrained  personnel.   The  graduate  student  selected  for 
tte  program  is  usually  one  of  the  top  Ph.D.  candidates  at 
his  respective  schooL   He  Is  treated  much  the  same  as 
new  men  Joining  our  staff  on  a  full-time  basis.    He  woiks 
on  a  problem  of  individual  research  based  on  his  area  of 
Interest  and  specialty  and  on  RAND's  interest,  and  which 
hopefully  can  be  completed  during  the  summer  period. 
The  Idea  behind  the  program  is  to  interest  qualified 
graduate  students  In  full-time  employment  after  grad- 
uation, and  to  allow  RAND  to  observe  the  capabUltles  of 
the  candidate  firsthand  prior  to  offering  him  permanent 
employment.   I  think  It  not  premature  to  say  that  RAND's 
Graduate  Student  Program  has  already  proven  to  be 
worthwWle,  and  especially  worthwhile  to  the  Cost  Analysis 
Department.    The  projects  woriced  on  this  summer  by  our 
sununer  students  represent  a  direct  contribution  to  our 
research  program.   The  amount  of  supervisory  time  given 
to  these  students  has  not  been  a  problem;  on  the  contritfy, 
tthas  been  enlightening.   Success  of  such  a  program 
depends  In  large  part  upon  management's  willingness  to 
view  It  as  a  long-range  capital  Investment  with  a  con- 
tinuing commitment. 
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This  study  compared  two  types  of  self-instructional 
tests  used  as  adjuncts  to  an  expository  text   One  type  of 
test  (Pure  Self-Test)  Incorporated  two  types  of  Items,  one 
assessing  and  remedying  errors  of  memory  and  the  other 
assessing  and  remedying  errora  of  understanding.    The 
other  type  of  self-Instructional  test  (Mixed  Self-TesQ  was 
composed  of  a  single  type  of  complex  question  requiring 
answera  involving  memory  plus  understanding;  remedial 
feecfcack  was  likewise  mixed.    Forty-el^t  high  school 
sophomores  were  divided  Into  three  groups:  One  groi^ 
studied  the  expository  text  alone  (Basic  Text  Group),  one 
studied  the  text  phis  the  Pure  Self-Test,  and  one  studied 
the  text  plus  the  Mixed  Self-Test.    Five  days  later,  each 
group  was  given  a  criterion  test  composed  of  the  two  self 
tests  sans  answera.   There  were  no  significant  dlfierences 
among  groups  on  total  criterion  test  scores,  but  the  Pure 
Self-Test  Group  did  best  on  the  pure  Items  and  the  Mixed 
Self-Test  Group  did  best  on  the  mixed  items.    The  Basic 
Text  Group  did  well  on  toe  pure  recaU  Items,  fair  on  the 
mixed,  recall-and-memory  items  but  poorly  on  the  pure 
imderstandlng  items.   The  generality  of  these  findings  is 
limited  by  the  fact  that  none  of  the  three  lesson  formats 
were  hlfl^  effective.   (Author) 
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Industrial  psychology. 

This  study  was  carried  out  to  explore  ttie  extent  to  which 
current  pay  rates  of  jobs  can  be  predicted  on  Qie  basis  of 
worker-oriented  Job  variables.    For  Oils  purpose  the 
Woiker  Activity  Profile  (Gordon  and  McCormick,  1963) 
was  used.   It  consists  of  162  Job  activities  of  a  check-list 
or  rating  scale  nature  that  can  be  used  In  analyzing  any 
Job.   The  check-list  Items  have  numerical  values  of 
0  and  1,  and  Qxe  rating-scale  Items  values  of  1  to  7.    A 
sample  of  253  Jobs  was  used  in  this  study;  these  Jobs  were 
selected  because  national  wage  or  salary  data  had  t>een 
published  for  them  by  the  Bureau  of  Labor  Statistics. 
The  national  (weighted)  average  rates  of  pay  for  these  Jobs 
were  used  as  a  criterion.   The  total  sample  was  divided 
Into  an  experimental  sample  (154  Jobs)  and  a  hold-out 
sample  for  cross-validation  (99  Jobs).   Analyses  with  the 
experimental  group  were  carried  out  to  Identify  the  Items 
of  the  Worker  Activity  Profile  which  were  related  to  rates 
of  pay.   Three  combinations  and  weightings  of  such  Items 
were  then  used  with  the  bold-out  sample.   While  the  Hxree 
cross-validation  procedures  resulted  In  significant  cor- 
relations, they  were  of  only  moderate  size.    For  example, 
seven  Items,  with  statistical  weights,  gave  a  correlation 
wlQi  pay  rates  of  .36.   Various  factors  which  might  serve 
to  attenuate  the  magnitude  of  the  relationship  were  dis- 
cusses.  (Author) 
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The  present  report  concerns  a  further  investigation  of 
the  dimensions  of  woifcei^^riented  Job  variables  ttirough 
use  cf  die  Woiker  Activity  ProfUe  (WAP).   In  this  study, 
factor  analyses  similar  to  Gordon  and  McCormick's  were 
conducted,  using  a  Job  sample  based  on  percentages  of 
people  within  various  occupational  areas.   The  resulting 
factors  were  then  compared  with  Gordon  and  McCormick's 
by  use  of  tlie  coefOdeot  of  congruence.   The  results  of  six 
separate  factor  analyses  of  WAP  item  groups  were  Judged 
to  be  geoerally  meanlngfuL  Of  the  32  factors  obtained  in 
fliis  study,  16  were  classified  as  comparable  to  factors 
from  Gordon  and  McCormick's  study,  two  others  appeared 
from  lnm>ectlon  to  be  similar  to  two  of  their  factors,  and 


eight  factors  showed  a  noticeable  relationship  with  factors 
obtained  by  Gordon  and  McCormick.   It  was  concluded  that 
there  are  fairly  stable  and  meaningful  dimensions  of  Jobs 
that  characterize  work  in  worker-oriented  terms.   These 
dimensions  are  sufficiently  structures  so  that  they  emerge 
through  factor  analysis  despite  differences  in  the  choice 
of  bases  for  Job  samples  used.   (Author) 
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This  report  summarises  a  series  of  exploratory  studies 
relating  to  worker-oriented  Job  variables.   These  variables 
include  woiker  behaviors  in  Jobs  and  certain  Job  context 
variables  (situational  and  environmental)  that  have  re- 
levance to  human  work,  as  contrasted  with  Job-oriented 
variables  that  deal  more  with  the  technological  aspects 
of  Jobs.   It  is  postulated  that  human  work  can  be  charac- 
terized in  terms  of  eititier  type  of  variable.    However,  for 
purposes  of  establishing  common  denominators  across  Jobs 
of  varied  technological  types,  one  must  describe  Jobs  more 
in  terms  of  human  behaviors  and  related  variables  (what 
are  referred  to  here  as  woiker-oriented  variables). 
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This  study  was  carried  out  in  order  to  explore  the  pos- 
sibility of  the  establishment  of  Job  requirements.   The  pro- 
cedures followed  in  ttds  study  involved  the  development, 
for  each  Job,  of  attribute  scores  for  various  human  at- 
tributes.  These  were  derived  as  follows:  (1)  IdenttOoation 
of  attributes  to  be  used  (42  were  selected  for  this  purpose). 
(2)   Rating  of  each  activity  of  the  Woiker  Activity  Profile 
in  terms  of  the  degree  to  which  each  such  attribute  would 
be  required.   (3)   Derivation  of  an  attribute  weight  for 
each  attribute  on  each  item  of  the  Worker  Activity  ProfUe 
(a  single  value  for  each  attribute  was  derived  from  the 
several  corresponding  ratings).   (4)   Analysis  of  each 
Job  (In  a  sample  of  Jobs)  using  the  Woiker  Activity  Profile. 
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(6)  Computation,  for  each  Job.  of  w  attribute  score  for 
saoh  attribute  (this  score  was  based  on  the  attribute 
wisights  for  the  various  items  of  the  Woiker  Activity  Pro- 
file as  multiplied  by  the  item  value  for  the  Job,  with  these 
oross-pnxktct  vahies  summed  across  all  items  that  were 
analysed  as  being  applicable  to  the  Job).  (Author) 
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Three  dUfereot  procedures  were  used  tor  derivliw 
'attribute  Indloes'  tor  Job  factors,  these  attribute  Indtoes 
being  derived  tor  14  different  aptitudes,  motor  abUltles. 
and  physical  cipaolttos.  These  attribute  indices,  in  turn, 
were  ussd  experimentally  in  two  phases  of  the  shady.  In 
one  phase  they  were  correlated  with  worker  trait  re- 
«»»irements  of  401  Jobs  as  published  by  the  U.  S.  Employ- 
ment Service.  These  published  Job  requiiemento  were 
given  for  tlie  same  attributes.   The  oorrelatloos  were 
all  significant,  and  of  essentially  the  same  mi^tude. 
as  those  obtained  in  the  previous  study  (in  wfatoh  the  162 
items  wers  treated  indlvkluaUy).  b  the  second  phase 
the  Indtoes  of  tour  attributes  were  derived  tor  43  Naval 
ratings  (Jobs).  These.  In  turn,  were  correlated  with 
test  validity  ooefllclente  from  12S  test  validation  studies 
with  these  43  Naval  ratings.  This  i«ulysis  resulted  in 
signlfloant  relattonships  for  most  of  the  teste  and  sub- 
testo.  The  resulta  of  this  analysis  were  generally  more 
posittve  than  a  oorrespoodii«  type  of  analysis  In  the 
previous  study  of  140  varied  ladustrial  Jobs  tor  whtoh 
puhllshsd  validly  data  were  avaUaUs.  In  general,  the 
resulto  of  this  study  lend  eaooun«euent  to  the  possi- 
bility of  being  ahle  to  establish  Job  requiremento 
through  what  are  essentially  Job  analnis  piocedui«s. 
(Author) 
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Today  most  dtstitoto  have  unified  saUiy  schedules, 
which  provide  for  only  two  kinds  of  pi^  dUfereotlals. 
Thsy  provide  one  set  of  salary  steps  for  years  of  teaching 
experience  and  another  set  of  steps  fbr  total  amount  of 
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o^ltegs  oredlto.  We  oige  that  commumaes  consider  ttte 
■doptloo  of  a  third  set  of  steps  for  types  of  training  —  so 
tt^dlstriot  officials  can  offer  Uglier  salaries  for  some 
Unds  of  training  without  slmuUaneoosly  being  oompeUed 
to  pay  higher  salaries  for  all  teaching  skills.  Outolde  Om 
teaching  profession,  there  are  wide  salary  differentials 
tor  various  types  of  tralnli«.   Averafe  Incomes  in  1959 
**5t-  ******  *°  ***  medtoal  sciences.  $11,000  in  phystos, 
and  $8,000  in  meteorology.   Similarly.  Income  variattons 
«ast  tor  Uwyers  and  ministers  havl^  the  same  amount  at 
eAwatlon  and  expeztonoe.  In  other  worts,  it  is  charac- 
teristic of  these  professions  and  of  professions  generally 
not  to  have  unified  salary  schedules.   Is  teaching  differaot 
from  otter  proftestons  so  that  it  requires  an  unproftesiooal 
salary  stiiioture.  We  think  not,  and  we  beUevelommunl- 
ttes  should  no  longer  aooept  unoztttoally  that  kind  of 
salary  sobedole.  ^ 
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The  purpose  of  this  paper  is  to  develop  a  general  model 
of  the  teaching  process  as  aoconqdlshed  by  an  adaptive 
teaching  machine  system.  No  attempt  is  made  to  com- 
pletely Inventory  existing  equipment  or  to  describe 
psrticular  machines  in  great  detail. 
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During  ite  development  and  Implementation,  the  electronic 
?f^J?r**"*°«  "J^**"  of  the  Air  Reserve  Records  Center 
(ARRC)  encountered  many  problems  that  other  large-scale 
■ystoms  have  faced  or  will  face.  This  MemoranAun  de- 
scribes solutions  to  some  of  these  problems  and  explains 
several  unlqye  and  worthwhile  feahires  that  were  Inoorpo- 
ratodtoto  the  Reoords  Center's  system.  The  study  first 
t^'S^^  background  tor  the  devetopment  of  the  system, 
toohidlng  the  major  steps  leading  to  the  current  electronte 
date  processing  system.  It  then  discusses  the  mecial 
featores  of  the  date  system,  and  finally  compares  what 

l^iE^^^TL^^^  *°  *"  development  with  the  current 
system.   (Author) 
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Reproduction  Processes 


AD-604  351  EMt.   24.  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

NaTal  Ordnance  Lab.,  Wbite  Oak.  Md. 

A  STUDY  OF  SLIT  DETECTION  BY  RADIOGRAPHY, 

by  E.  L.  Crlscuolo  and  D.  P.  Case.   10  Apr  64,  40p 

Task  RUME  4E0O0  006 

NOL  TR64  55  Unclassified  report 


Descriptors:  (*Radlograpfa7,  Images).  Photographic 
contrast.  Resolution,  Test  methods.  X-ray  photography, 
Penetratton,  Equations,  Non-destructive  testing. 

Slit  detection  by  radiography  is  dependent  t^xMi  Image 
contrast,  dimensions  of  the  slit  and  unsharpness.   Ex- 
periments show  that  the  contrast  reduction  factor  for 
narrow  silts  Is  not  a  linear  relation  with  unsharpness. 
Thus  the  equations  based  upon  theory  are  valid  for  slit 
widths  either  several  times  smaller  or  larger  than  the 
unshaipness.    For  conditions  where  the  unsharpness  and 
slit  width  are  of  the  same  order  of  magnitude,  an 
empirical  formula  must  be  used.   (Author) 
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25.  Phykics 


AD-604  329  Mt.   28.  14 

OTS  Prices:  HC  |a.00/MF  $0.50 

Redstone  Scientiflo  Information  Ceiter.  Redstone 
Arsenal,  Ala. 

A  PURELY  OPTICAL  METHOD  FOR  THE  DIRECT 
MEASUREMENT  OF  MOMENTS  IN  THIN  BENT  PLATES 
by  Henry  Favre  and  Bemhard  Gllg,   28  Jul  64  29d 
BSIC  237;  TT  64  71232  *» -ui  04,  ^J»p 

I     Unclassified  report 

Trans,  of  Sotaweizerische  BauseltuW,  1950.  v.  68.  no.  19 
p.  253-257;  no.  20.  p.  265-267.     ^       »".  v- ".  no.  l». 

^scriptors:  (♦Photoelasticity.  L*tninates),  (•Stresses, 
Hwtoelasticlty),  Moments,  Defor»iation,  Force  (Me- 

sJKrliS***^**"**"*  ^^'^  •"f'y^.  Meamiremeot. 

Adewjrtption  and  an  applloation  of  the  method  are  given. 
The  main  properties  of  the  deformattoos  and  the  stresses 
tor  a  bent  thin  plate  made  of  a  homogeneous  and  isotropic 
material  are  reviewed-   Plates  mads  of  two  adherent  Uyers 
ot  different  materials  enable  optical  measurement  of  the 
moments  of  flecUoo  and  torsion.   The  method  is  appUed 
to  a  s<fiare  plate,  resting  on  three  points,  and  sun>ortins  a 
force  appUed  at  its  center.  -»*««"«»• 


AD-604  332  DIt.   26,  14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Redstone  Soieotific  Information  Center,  Redstmte 

Arsenal,  Ala. 

TREATISE  ON  THE  CHROMATIC  POLARIZATION 

PRODUCED  BY  COMPRESSED  GLA3S, 

by  M.  G.  Werthelm.  34  Jul  64,  7p    , 

RSIC  231;  TT  64  71235  { 

I  Unclassified  report 

Trans,  of  [Academie  des  Sciences,  pLris),   Comptes 
Rendus  (France)  [l850j,  v.  33,  p.  289-292  (pub.  by 
Gwithier-Villars  et  Cie.,  Paris). 


Descriptors:  (*Glass,  Compressive 
(*Polarlzatton.  Glass),  Light, 


properties), 
'  phenomena. 


Optltiia 


AD-604  341  Div.   25,  4,  14,  20 

OTS  Prices:  HC  $2.00/MF  $0.50 

Aerospace  Technok)gy  Div.,  Ubrary  of  Congress. 

Washington,  D.  C.  "»*       . 

RADL\TION  DAMAGE  IN  SOLIDS:  CdMPILATION  OF 

ABSTRACTS. 

Kept.  no.  1. 

18  Aug  64,  48p 

ATD  P64  50;  TT  64  71236 


Airveys  of  Soviet-Uoo  Sdentlflc  and 
ture. 


Unclassified  report 
Technical  Litera- 


Descriptors:  (•Semiconductors,  Radiation  damage) 
(•Crystals,  Radiation  damage),  (•Radiation  damage', 
Matertals),  (•Abstracting,  Radiation  damage),  Silicoo, 
Germanium,  Cadmium  compounds,  aUfides,  Selenides 
Indium  alloys.  Antimony  alloys,  Gafilum  alloys,  Arseiic 
aUoys,  Magnesium  conqxrands.  Zinc  oompouaOa, 
Titanates,  Alkali  metal  compounds,  Balides,  Potassium 
compounds.  Nitrates,  Phosphate  glass,  Quarti,  Polymers. 
Salts,  Dielectrics,  USSR. 
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.Uwtracts  on  radiation  damage  in  semiconductors 
(silicon,  germanium,  cadmium  sulfide,  cadmium  selenide, 
indium  antimonide,  and  gallium  arsenide);  ionic  crystals 
(alkali  halldes.  magnesium  and  zinc  titanates);  and  other 
materials  (covalent.  other  crystalline,  and  amorphous 
substances). 


AD-604  349  Div.   25,  8 

OTS  Prices:  HC  $3.00/MF  $0.75 

General  Electric  Co.,  Utica,  N.  Y. 

FAILURE  MECHANISMS  AT  SURFACES  AND  INTERFACES. 

Interim  technical  documentary  rept.  no.  3,  1  Jan-1  Apr  64. 

»jy  K.  K.  Reinharta;  V.  A.  RusseU,  D.  L.  Stockman, 

W.  J.  van  der  Grinten.  and  W.  U  Willis.  Jul  64,  6te 

Contract  AF30  602  3085,  ProJ.  5619,  Task  551906  \ 

RADC  TDR64  197 

Unclassified  report 

Descriptors:  (•Semiconducting  films,  Surfaoe 
properties),  (•Semiconductor  devices.  Reliability 
^lectronics)),  (•Failure  (Mechanics),  Semiconducting 
films).  Films,  Cadmium  compounds.  Sulfides,  Silicon, 
Monoxides,  Selenium  compounds,  Tiiodes,  Transistors, 
Dielectrics,  Stresses,  Glass  capacitors.  Aging  (Materials) 
Degradation,  Surfaces,  Controlled  atmospberes,  Electri- 
cal properties.  Temperature,  Oxides. 

Certain  fabrication  details,  relevant  to  the  condition  of 
the  CdS-SlO  interface,  have  been  found  to  greatly  tnfiuenoe 
the  stress  sensitivity  of  thin  film  field  effect  devices. 
TUs  was  found  to  be  true  for  the  aging  effects  resulting 
from  high  temperature  exposures  as  well  as  from  electri- 
cal stresses.   Mechanism  identiflcattoo  and  suppression 
of  these  aging  effects  in  terms  of  controlled  processing 
techniques  may  be  possible  as  a  result  of  these  findings. 
The  unloaded  room  temperature  staUUty  has  reached 
the  250  day  landmark.   An  exploratory  study  of  the 
incipient  dielectric  degradation  of  code  8871  glass  capacitor 
dielectrics  using  tUn  film  field  effect  sensors,  has  been 
initiated.  Theoretical  oooslderattons  concerning  the 
migrati<Mi  of  sodium  and  other  ions  in  glass  siqiport  the 
soundness  of  this  qn>n>ach.  The  mountii«  of  such  sensors 
on  8871  glass  ribbon  has  been  achieved  and  initial 
measurements  are  encouraging.   (Author) 


AD-604  356  Div.   28,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Institute  for  the  Study  of  Metals,  Univ.  of  Chicago.  Dl 
THE  METASTABILTTY  OF  AMORPHOUS  STRUCTURES. 
Technical  rept.,  "~»*». 

by  Morrel  H.  Cohen  and  David  TumbuU.   7  Aua  64   5o 
Contract  Nonr2121  22,  ProJ.  NR017  632         ~»      •    »" 

Unclassified  mpoH 

Prepared  in  cooperation  witt  Harvard  Univ.,  Cambridge 
Mass.   Div.  of  Engineering  and  AppUed  Physics. 

Desci^rs:  (♦Glass,  Stability).  Molecular  assoclattoo. 
Transformations,  Theory. 


AD-604  380  Div.   25,  17 

OTS  Prloes:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

A  NOTE  ON  PLASTIC  TORSION. 

by  J.  H.  Huth.   28  Jun  54,  rev.  26  Oct  54. 

Up  P-S41 

Unclassified  report 
Descriptors:  (*Steel,  Stresses).  (•Shear  stressM, 
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Numeiioal  analysis),  Chromitim  alloys,  Nl<&sl  alloys. 
Rods,  Strain  (Mecbanlcs),  Hardening,  Deformation, 
Creep,  Plastlolty,  Elasticity,  Momrats,  Theory,  IteratlTe 
methods. 

The  note  presents  oninerloal  treatments  ei  the  torsion  of 
a  square  rod  for  a  material  exhibiting  strain  hardening. 
Coooluslons  are  drawn  ooooeming  the  feasibility  of  the 
methods  and  a  oompsrlsoo  is  made  between  the  deformation 
and  flow  theories.  The  latter  theory  is  restricted  to  the 
special  case  of  Lanlng's  stress-strain  relation.   (Author) 


AI>-604  407  EMt.   28,  1,  9,  U 

OTS  Prices:  HC  $6.00/MF  $1.00 

Norair  DIt.,  Nonnrop  Corp.,  Hawthorne,  Calif. 

SIMULTANEOUS  APPLICATION  OF  STATIC  AND 

DYNAMIC  LOADS  ON  SONIC  FATIGUE  TEST  ARTICLES. 

RepC  for  Jun  62-Jun  63, 

by  W.  H.  Roberts  and  D.  P.  Wilhem.  Jun  64,  ISlp 

NOR-63-196 

Cootract  AF33  657  8759,  Pro].  4437,  Task  443703 

RTD  TDR63  4021 

Unclassified  report 

Descriptors:  (^Loading  (Mechanics),  Sonic  fatigue), 
(*Soolc  fatigue.  Tests),  Simulation,  Acoustics,  Thermal 
stresses.  Shock  waves,  Failure  (Mechanics),  Aircraft, 
Spacecraft,  Guided  missiles.  Damage,  Fluid  flow.  Stresses, 
Equations. 

WlOi  the  existenoe  of  the  RTD  sonic  test  facility,  it 
becomes  necessary  to  investigate  the  requirements  for 
reliability  fatigue  testing  during  the  simulated  application 
of  static,  dynamic,  and  acoustic  service  loadings.   The 
report  includes  the  findings  of  an  extensive  inrestigation 
of  previous  combined  load  failures,  documents  the  existence 
of  such  failures  and  suggests  possible  future  problems 
based  on  an  industry-wide  survey  of  actual  case  histories. 
Analytical  substantiation  of  the  increased  probability  of 
failure  and  theoretical  acoustic  considerations  are  pre- 
sented to  indicate  that  combined  loads  do  present  a  par- 
ticular problem  area.   The  simulation  of  static,  dynamic, 
and  acoustic  loads  is  discussed  in  terms  of  general  prin- 
ciples which  must  be  taken  into  consideration,  and  general 
testing  methods  applicable  to  difficult  and  costly  vehicle  fa- 
tigtw  problems.   Limitations  and  possible  future  extensions 
to  the  RTD  sonic  test  facility  are  discussed  and  reconunen- 
dations  presented.   Seven  specific  testing  arrangements 
wldch  have  been  developed  for  combined  loads  simulation 
of  several  selected  cases  are  described  and  illustrated. 
(Auttior) 


AD-604  409  Div.   25,  17 

OTS  Prices:  HC  $2.00/MF  $0.50 

Missouri  School  of  Mines  and  Metallurgy,  RoUa. 
SOLUBILITT  OF  H  IN  Zr  AT  ROOM  TEMPERATURE 
AND  PROPERTIES  OF  THE  SOLID  SOLUTIONS. 
Technical  rept.  no.  9,  « 

by  J.  E.  Straumanis  and  D.  H.  Wlete.  Aug  64,  33p 
Contract  Nonr2296  03 

Unclassified  report 

Descriptors;  (*Zlrconium,  Impurities),  (^Hydrogen, 
Solid  solutions),  (*Solld  solutions.  Zirconium),  Physical 
properties.  Solubility,  X-ray  diffraction  analysis.  Crystal 
structure.  Tensile  properties,  IXictillty,  Density,  Crystal 
lattices.  Wire,  Phase  studies.  Thermal  expansion, 
Tou^mess,  Creep,  Fatigue  (Mechanics). 

An  investigation  was  made  to  find  this  maximum  solubil- 
ity limit  of  H  in  a^ha-Zr  at  room  t«nperature  and  to 
explore  some  physical  properties  of  these  solid  sohitlcas. 
The  stud^y  involved  ttas  determlnatlcn  of:  (1)  The  precise 


Isttloe  parameters  of  alpha- Zr  at  room  temperature, 
charged  with  different  amounts  of  hydrogen,  (2)  The 
coefficients  of  thermal  expansicm  of  hydrogen  «««»«i»««»»g 
alpha- Zr,  (3)  The  densities  of  different  Zr-H  samples  in 
the  solid  solution  range,  (4)  The  tensile  properties  of  Zr 
(at  room  temperature)  containing  various  amounts  of 
hydrogen,  and  (5)  The  soundness  or  perfectioo  of  the 
structure  of  the  alpha- Zr-H/soUd  solutioas. 


AD-604  417  Div.   35.  2,  5 

OTS  Prices:  HC  $3.00/MF  $0.75 

Alberta  Univ.,  Bdnxnton. 

SOME  SPECTRAL  COMPUTATION  EXPBRIMBNT8. 

Technical  rept., 

by  K.  Vozoff  and  R.  M.  Ellis.    1963,  66p 

Contract  Nonr4072  00.  Pro].  NR371  550 

Unclassified  repoit 

Descriptors;  (*Radlafrequency  spectroscopy. 
Mathematical  analysis).  Radio  signals,  Atmo^herics, 
Radlofrequency  interference.  Electrical  Impedance, 
Recording  systems.  Spectrum  analysers,  Canada. 

The  relative  accuracy  of  computed  power  spectra  was 
studied  by  examining  spectral  ratios  from  relsted  signals. 
Attempts  were  made  to  Improve  the  ratios  by  removing 
linear  trends  and  by  prewhltenlng  the  input  signals.   Two 
different  spectral  windows.  Manning  and  Danlell  were 
compared.  The  effect  of  small  relative  time  shifts  between 
signals  was  also  examined.  The  relation  of  these  same 
factors  to  c«Hnputed  coherency  was  also  studied.   R  was 
found  that  prewhltenlng  always  smoothed  the  ratios, 
extended  the  frequency  range  over  which  they  were  useAil, 
and  enhanced  coherency.  Trend  removal  sometimes  leads 
to  a  deterioration  in  these  factors.   Spectral  ratio  and 
coherency  were  found  to  be  very  sensitive  to  small 
relative  time  shifts  between  si|pals,  leading  to  the 
conclusion  that  simultaneous  conversion  is  desirable  if 
cross-spectral  analysis  is  to  be  carried  out.  (Author) 


AD-604  424  Div.   25 

OTS  Prices:  HC  $2.00/MF  $0.50 

lathras.  Inc.,  Cambridge,  Mass. 

TABULATION  OF  FIRST  ORDfafl  MAGNETIC  PHASE 

TRANSITIONS. 

Scientific  rept.  no.  3, 

by  Charles  S.  Nalman  and  Robert  Oilmore.  Oct  63,  Mp 

MC-62-49-R3 

Contract  AF19  628  2395,  Pro].  5621,  Task  562104 

AFCRL  64  464 

Unclassified  repoii 

Descriptors;  (•Mapwtic  materials.  Phase  studies). 
Magnetic  properties,  Anlstrcpy,  Thermodynamics, 
Magnetic  fields.  Energy,  Ma^ietism,  Antiferromagnetism, 
Tables,  Mathematical  analysU,  Relaxation  time.  Copper 
compounds.  Chlorides,  Transition  tenoperature.  Materials. 

A  literature  search  has  been  carried  out  and  a  tabulation 
has  been  made  of  all  known  first  order  magnetic  phase 
transitions.   The  table  Includes  all  substances  which  have 
been  found  to  undergo  such  phase  transitions,  and  their 
relevant  characteristics  have  been  studied.  The  search 
has  been  conducted  vp  to  July  1963.   One  kind  of  transition 
(the  so-called  'spin-flopping'  type)  exists  for  a  very  large 
class  of  materials.  Sinoe  it  can  be  characterized  analyti- 
cally In  terms  of  other  parameters  of  these  msterials,  tt 
was  felt  preferable  to  give  a  discussioo  of  this  transltjon, 
rather  than  an  exhaustive  Uteratue  search.  In  order  to 
properly  guide  the  nature  of  the  search,  a  <i«*in«Mo«i  of  first 
order  magietlo  pbaae  transitions  is  formulated  in  terms  at 
familiar  thermodynamic  quantities.  Sons  of  the  Implloaticns 
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of  this  deflnlttoB  are  discussed.  An  example  of  a  first  order 
magnetio  phase  traositioo  is  disosssed  (AF  -  AF  spin  fli^), 
and  ohsraoterised  by  three  paraaoeters:  anlstocpy  energy, 
sad  parallel  and  perpeodioular  susoeptiblUties.   (Author) 


AD-M4  4S5  DtT.   38 

OTS  Prices:  HC  $1.00/MF  $0.50 

Mlthrss.  Inc.,  Cambridge,  Mass. 

MBASURSMENT  OF  THE  8PIN-FLOPP1N0  RELAXATION 

TDCB  IN  CuC13  (2H20). 

Soleottflc  rept.  no.  2,  I 

by  Oiarles  S.  Nalmaa  and  Thomai  A.  Lswzeoo*. 

Jan  64,  19p  MC-03-49-R2  ' 

Contract  AF19  628  2395,  Pro].  56$1.  Task  562104 

AFCRL  64  456 

Unclassified  report 


Desoi'l|4uiw  (^Mayietlo  materldta.  Phase  studies), 
(*Cc|iper  compounds,  Chlorides),  Magnetlo  properties. 
Mai^ietlo  fields,  Antiferromagnetism,  Measurement, 
Dynamics,  Maitiematloal  analysis.  Anistropy,  Energy, 
FreivMBcy  shift.  Ciystals,  Relaxstkm  time.  Transition 
temperature. 

Tbs  relaxatloQ  time  associated  with  the  sptn-floppliw 
transitJon  in  CuC12.  2Hao  has  been  measured  by  an  r.  f. 
■isceptlbility  technique  and  found  to  be  (0.  70  *0.  15) 
xlO  to  the  minus  7th  power  seconds  at  2.4K,   We  believe 
this  to  be  the  first  such  measurement  on  an  order>order 
transition.  Oar  preliminary  measuzemeots  also  yield  tlw 
**°'|T»far«  dependence  of  the  critical  field,  H  sub  c.  In 
good  agreement  with  previous  data.  Some  otherwise  strange 
observaticos  have  been  qualltativety  explained  by  a  temper- 
slars  rise  (kie  to  the  dissipation  of  energy  in  the  crystal 
through  the  resisttve  componeBt  of  the  critical  field  suscep- 
tibility. These  effects  become  more  pronounced  with  in- 
creasing power  which  is  consistent  with  their  being  of 
thermal  origin.  (Anllior) 


AD-604  431  Div.   25,30 

OTS  Prices:  HC  $4.00/MF  $0.75 

Charged  Particle  Research  Lab.,  T^atv.  of  minois,  Urbana. 

THE  STABILITT  OF  ELECTRIFIED  UQUID  SURFACES. 

by  John  Matthew  Schneider.  5  Mar  64.  12^ 

CPRI/-2-64 

Grsflis  NSF  G19776,  N8F  GP2372 

AFOSR  64  1474 

Unclassified  report 

Descriptors:  (•Uquid  ]ets,  SUtic  electricity),  (*aprays, 
Ststio  electricity).  (•Static  electricity,  Uquids), 
CspUlary  tubes.  Drops.  Sorfaoe  psvperties.  Electrostatics, 
Stability,  Fluid  flow,  Suriaoe  tension.  Dielectrics,  Tber- 
mcclyBamics,  Oscillation,  Mechanical  waves,  Facsimile 
reoordiag  systems.  Printing.  k»  engines.  Particle  beams. 

The  study  pertslns  to  the  stability  d  electrified  Uquid 
surfaces.  The  emphssis  U  placed  upon  the  stability  ccn- 
ditlcBS  which  qpply  to  liquids  wprnjtai  from  a  small  cylin- 
drical capillary  tube.  For  the-casa  of  low  flow  rates  a 
particular  vahie  of  qiplled  electric  potential  exists,  above 
wUch.  the  liquid  surface  is  unstaU*  due  to  electrostatic 
forces.  Caloulatiops  of  ths  value  of  ttie  mi.rfw«iw.  gpraying 
lw*«nW«l  »n  made  using  a  modlflcaiton  of  a  theory  origi- 
nated by  Raylalgh.  The  values  of  tbs  minimum  qmtylng 
poteotial  thus  cbtalasd  are  compared  to  values  determined 
from  caloiilatlOBS  made  by  Zeleoy.  For  the  case  of  hi^ 
flow  rstes  ths  )et  U  imstable  under  the  action  of  surface 
tensioa  provided  that  ths  wavelength  of  any  disturbance  on 
the  Jet  U  grester  than  ths  droumfereDce  of  the  Jet.  If 
charge  is  present  on  the  Jet.  Uis  fbztiss  due  to  the  charge 
promote  stability  if  the  wav«lei«Ui  tt  the  dlsturbaaoe  is 
greater  ttian  0.6  times  the  olrcumferBooe  of  Uie  Jet.  If 
ths  wavelaagth  of  ths  disturiMaoe  is  less  thsn  0.6  times 

ths  circumfersBce  of  the  Jet,  Oie  effJBpt  of  ohai^e  on  the 
Jet  promotes  Instability.   (Author) 


AD-604  435  Div.   25,8 

OTS  Prices:  HC  $L.OO/MF  $0.50 

Central  Radio  Propagatioa  Lab.,  National  Bureau  of 

Standarda,  Boulder,  Colo. 

OH  RADIATION  OF  ELECTROMAGNETIC  AND 

BLBCTROACOUSTIC  WAVES  IN  PLASMA. 

Sdeotlfic  rept.  no.  29, 

by  James  R.  Walt.   8  Jun  64,  16p 

Contract  PR062  301.  Pro).  4600,  Task  460004 

AFCRL  64  473 

Unolassifled 


Descriptors:  (*Plasma  medium.  Electromagnetic  waves), 
(*Wave  transmission.  Plasma  medium).  Antennas,  Plasma 
sheath.  Compressive  properties.  Linear  systems. 
Electric  fields,  Magnetlc.flelds,  Antenna  configurations, 
Partial  dUferential  equtions,  Hydrodbmamics,  Electric 
currents,  Distribution,  Magnetohydro^ynamlcs,  Acoustics. 

Radiaticn  from  current  dlstributicns  in  a  lossless 
compressible  plasma  media  is  ocasidered.  A  linearized 
theory  is  used  such  that  the  isotroplo  electron  plasma  is 
regarded  as  a  single  ftaiid  continuum.  B  is  found  that  a 
considerable  portion  of  the  power  is  radiated  as  an  electro- 
acoustic  type  wave.   Some  q>eclallzed  results  of  other 
investigators  are  recovered.  (Audwr) 
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Eastman  Kodak  Co.,  Rochester,  N.  Y. 

LASER  MATERIAL  STUDY. 

Seml-anwial  technical  rept,  for  1  Jan-30  Jun  64, 

by  Paul  B.  Mauer.   30  Jun  64,  1^ 

Ccotraot  Nonr3834  00 

Unclassified  report 

ThU  research  is  part  of  Project  DEFENDER  under 
the  Joint  sponsorship  of  ths  Advanced  Research  Projects 
Agency,  the  Office  of  Naval  Resear^  and  the  Department 
of  Defense. 

Desor^itors:  (^Lasers,  Materials).  (*Glass,  Lasers), 
Performance  (Engineering).  Dielectric  films,  Fhio- 
reeoence.  Power,  Reflection.  Rods.  Energy.  Borates.  Sili- 
cates. Life  sxpectancy. 

A  performance  study  has  been  made  of  two  types  of 
laser  material,  matched  quite  closely  in  all  characteristics 
except  their  fluorescence  lifetime.  Date  has  been  recorded 
to  indicate  conversion  efficiency  as  a  function  of  Input 
power  and  the  reflectivity  of  the  ou^jut  mirror.  In  addition, 
an  estimate  of  beam  divergence  has  been  made  by  con4>arli« 
images  recorded  on  carbon  pqwr  or  developed,  unexposed. 
P^aroid  print  paper.  Conclusions  have  been  drawn  from 
these  date  as  to  the  role  of  fluorescence  lifetime  sad  ita 
related  (fiantum  etfidenoy  to  ttte  practical  performance  of 
a  laser  materiaL  (Author) 
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Nuclear  spins.  Atomic  e^a^M^         -l-otroscopy. 
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The  nttiio  oxide  emissloB  spectrum  at  the  vlbration- 
lotatton  bands  of  tbe  electronic  ground  state  has  been 
observed  in  the  1.83-195  micron  and  2.63-2.81  micron 
regions.   A  high  tension  discharge  through  NO  at  reduced 
pressure  was  utilized  as  the  source.   The  2.69,  2.73,  and 
2.77  micron  bands  were  analysed  In  detail  and  accurate 
values  at  the  vibrational  and  rotational  constants  and  tlie 
q>in-orbit  ooivllng  constant  A  are  presented.   A  calibration 
procedure  utilizing  atomic  spectral  lines  was  developed  for 
use  with  the  high-resolution  grating  spectrometer  employed 
in  the  study.   A  detailed  analysis  of  the  aDoUcabillty  of  the 
procedure  is  presented.  (Author) 
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California  Research  Corp.,  La  Hatara. 

THE  REFRACTED  ARRIVAL  FROM  A  LATER. 

Scientific  repi.  no.  6, 

by  T.  W.  ^teocer.   15  Jun  64,  76p 

Contract  AF19  604  8344,  Pro].  8652,  ARPA  Order  180  61. 

T»sk  865205 

AFCRL  64  608 

Unclassified  report 

Befi.  on  ProJ.  VELA-UNIFORM. 

Descriptors:  (*Wave  transmission.  Refraction),  (*Refrac- 
tlon.  Wave  transmission),  Reflection,  High  frequency. 
Theory,  Degradation,  Integral  transforms,  Surface  prop- 
erties. Interference,  Velocity,  Propagation,  Equations, 
Thickness. 

Hl^t-frequency  geometric  ray  theory  is  used  to  study 
the  refracted  arrival  from  a  layer  embedded  in  an  iuOnlte 
medium.   At  large  ranges,  the  an^lltude  decays  less 
rapidly  than  for  an  infinitely  thldt  layer.   When  the  ratio  of 
layer  thickness  to  dominant  wavelength  is  large,  the  re- 
fracted arrival  may  consist  of  more  than  one  event  and 
each  event  exhibits  distance- limited  shingling. 
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Physical  Studies,  Inc.,  Kettering,  Ohio. 

INELASTIC,  DISSOCIATIVE  AND  CHARGE  EXCHANGE 

SCATTERING  OF  PROTONS  BY  NITROGEN. 

Final  T9pL, 

by  R.  G.  Breene,  Jr.   10  Miqr  64,  89p 

Contract  AF19  628  2925,  Projs.  7674,  A8a 

AFCRL  64  338 

Unclassified  report 

Descriptors:  (*Nltrogen,  Proton  scattering),  (*Proton 
scattering.  Nitrogen),  (*Atomlc  energy  levels,  Nitrogen). 
Inelastic  scattering.  Dissociation,  Exchange  reactions. 
Field  theory.  Atomic  orbitals,  Molecular  spectroscopy. 
Electron  transitions.  Excitation,  Quantum  mechanics. 

Various  channels  fin-  the  collision  of  protons  with  nitro- 
gen atoms  are  considered  via  the  impact  parameter  treat- 
meat.   In  all  cases  the  energy  of  the  incident  proton  ranges 
from  one  to  fifty  KeV.   The  cross  sections  are  first  computed 
for  three  channels  for  the  population  of  the  upper  state  o< 
the  First  Positive  System  through:   (1)   The  transition  to 
the  mixed  in  singlet  portion  ot  the  B  state,  (2)   The  spin 
fl^i  transition  to  the  B  state  and  (3)   The  spin  flip  transition 
to  the  B'  state  and  subsequent  radiative  transition  to  the 
B  state.   Next  the  cross  section  for  the  collisional  dis- 
sociation into  two  doublet  D  nitrogen  atoms  is  calculated. 
The  effect  at  certain  approximations  are  outlined 
analytically.   The  charge  transfer  collision  channel  is  set 
If)  although  the  cross  sections  have  not  yet  been  calculated. 
Finally  a  method  of  including  the  effects  ot  mnigc'lar 
rotatton  Is  detailed.   (Author) 
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A  FURTHER  NOTE  ON  THE  CREEP  ANALYSIS  OP 

ANNULAR  PLATES, 

by  B.  Venkatraman,  Sharad  A.  Patel,  and  BUohael  R. 

Blmbaum.    May  64.  13p   PIBAL-69S 

Contract  AF49  638  1360,  ProJ.  9782,  Task  978201 

AF08R  64  1039 

Unolasslfled  refwrt 

Descriptors:  (♦Flat  plate  models.  Creep),  (*Creep, 
Mathematical  analysis).  Rings,  Stresses,  Load  distri- 
bution. Moments,  Deformation,  Equations.  Numerical 
methods  and  procedures. 

On  the  basis  of  a  creep  law  formulated  in  terms  at  the 
Tresca  criterion,  the  creep  bending  of  annular  plates  were 
analysed  by  Venkatraman  and  PateL,   The  present  note  con- 
siders the  solutions  presented  there  for  plates  with  suffi- 
ciently small  holes  and  sufficiently  large  holes  and  quanti- 
tatively defines  the  transition  from  one  solution  to  the  other. 
The  note  concludes  with  the  complete  solution  to  the 
problem  of  an  annular  plate  with  its  inner  edge  free  and 
outer  edge  clan4>ed  and  under  uniform  lateral  pressure. 
(Author) 
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Pennsylvania  State  Univ.,  University  Park. 
PHYSICAL  PROPERTIES  OF  ISOTOPICALLY 
SUBSTITUTED  FLUIDS,  ' 

by  wmiam  A.  Steele.   21  Jan  64.  9p 
Grant  AF  AFOSR61  27 
AFOSR  64  1417 

Unclassified  report 

Descriptors:  (*Deuterated  compounds.  Physical 
properties),  (•Balances,  Design),  Laboratory  equipment. 
Construction,  Gases,  Purification,  Labeled  substances. 
Liquids,  Vapor  pressure.  Density. 

The  work  consisted  essenUally  In  the  design  and  con-' 
struction  of  a  low  temperature,  high  pressure  density 
balance  and  the  associated  equipment  for  the  precise  meas- 
urement and  control  of  temperature  and  pressure.   Some 
work  was  also  done  on  the  problem  of  purification  of  the 
gases  to  be  used  in  the  balance.   A  balance  was  constructed 
which  appears  to  have  the  desired  performance.   The  report 
is  primarily  concerned  with  a  description  of  this  apparatus 
and  the  problems  met  in  its  design  and  construction.  (Author) 
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Kansas  State  Univ.,  Manhattan. 

THE  CRYSTALLOGRAPHY  OP  SOLID  NTrROQBN 

OXIDES:  SODIUM  HYPONTTRITE,  POTASSIUM  NITRITB. 

Final  rept., 

by  R.  Dean  Dragsdoif,  Shih  Chi  Chang,  a^  Ralph  L. 

Hollls.    3  Aug  64,  103p 

Grant  AF  AP06R61  M 

APOSR64  1469 

Unclassified  report 

De«crft>tors:  (•Sodhmi  conqwonds.  Nitrites),  (•Potas- 
sium compounds.  Nitrites),  (•Nitrites.  Crystal  structural. 
Nitrogen  compounds.  Oxides,  CrystaUognfifay.  Crystal 
Mbstiucture,  Crystal  lattices.  X-ray  diffraction  analysis. 
Chemical  bonds,  Molecular  structure.  Phase  studies, 
Tbennal  properties. 
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The  purpose  of  Om  research  was  to  study  the  crystal 
structure  of  sodium  hyponltrite  and  potassium  nitrite  by 
the  X-ray  diffraction  method.   Three  forms  of  sodium 
hyponltrite,  Le.,  anhydrous,  octa.  and  pentahydrate,  were 
obtained.    Rotation  and  zero-level  Weissenberg  photographs 
were  obtained  and  analyzed.    Patterson  projection,  Patter- 
son function,  Harker  section,  and  electron  density  contour 
maps  were  calculated.   The  crystal  structure  of  potas- 
sium nitrite  was  redetermined.   Ibe  cell  dimensions  were 
refined  by  improving  the  experimental  techniques  and 
employing  the  method  of  the  least  oquares  to  minimize 
error.   Instead  of  a  monocllnlc  unit  cell  as  reported,  a 
rtiombohedral  cell  seems  most  probable  for 
the  KN02  crystaL   The  molecule  is  planar.    A  phase 
transformation  was  found  at  -17.70.   The  thermal  pro- 
perties near  the  transition  were  nMasured. 
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Brofwn  Univ.,  Prorldeaoe.  R.  L  D  i.  of  AppUed 

Matfaematlos. 

ON  THE  PROPAGATION  OF  FORipED  SOUNDWAVES 

IN  RAREFIED  GASDYNAMICS. 

Technical  rept.  no.  59, 

by  Lawrence  Slrorich  and  James  K*  Tfaurber.   Aug  64. 

40p  ^ 

Contracts  Nonr562  07,  Nonr5360  OH,  ProJ.  NR062  179 

Unclassified  report 

Prepared  in  cooperation  with  Adel|4il  Unlr. 

Descriptors:  (•Sound,  Propagatloa),  (*Kinetlc  theory, 
Sound),  (•Super aerodynamics,  Acoustics),  Oscillations, 
Pistons,  Gases,  Differential  equations.  Functions, 
Transformations  (Mathematics). 

A  kinetic  theory  description  of  sound  propagation  in  a 
slnq>Ie  gas  is  presented.   The  results  are  in  very  close 
agreement  with  experiment  througti.  all  values  of  Koudsen 
number.   (Author) 
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Brown  Univ.,  Providence,  R.  L   DiU  of  >^lled 

Mathematics. 

ON  THE  PROPAGATION  OF  FRB^  SOUNDWAVES  IN 

RAREFIED  GASDYNAMICS.  | 

Technical  rept.  no.  58,  ' 

by  Lawrence  Slrovlch  and  James  K.  Ttaurber.  Jul  64. 

50p 


Contract  Nonr562  07.  Pro].  NB062 
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Unclassified  report 


Descriptors;  (•Sound,  Propagatloli).  (•Superaero- 
dynamlos.  Acoustics).  Oscillation,  Gas  flow.  Functions, 
Differential  equations.  Polynomials,  Integrals,  Trans- 
formations (Mathematics),  Kinetic  theory. 

A  theory  of  sound  propagation,  emptoying  general  Unetlc 
models,  in  an  unbounded  mediimi  is  presented.   Numerical 
results  for  rigid  sphere  and  Maxwell  gas  models  are 
obtained.   These  are  compared  with  already  existing 
theories.   (Author) 
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by  B.  J.  McMurtry,  M.  K.  Oshman,  A.  B.  ffiegman,  and 
W.  B.  Tiffany.    10  Oct  63,  112p 
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Unclassified  report 

Descriptors:  (*Optlcal  equipment.  Photoelectric  effecQ, 
(•Phototubes,  Optical  phenomena),  (•Semiconductors, 
Photoelectric  effect).  Mixers  (Electronic),  Photoelectric 
materials,  Crystals,  Dielectrics,  Emissivity,  Traveling- 
wave  tubes,  Uf^t,  Signals,  Detectors,  Demodulation, 
Microwave  equ^nnent.  Field  ttieory.  Very  high  frequency. 

The  report  covers  a  research  program  conducted  to 
investigate  theoretically  new  concepts  for  mixing  optical 
signals  to  determine  which  meOiods  warrant  experimental 
development.    Particular  emphasis  is  placed  on  e]q>loring 
techniques  that  would  be:   (1)  useful  for  very  high  difference 
frequencies  (i.e.,  above  50  Gc);  and  (2)  efficient  mixers  of 
weak  qptlcal  signals.   The  major  topics  in  the  report  are: 
(1)  a  discussion  of  generalized  figures-of-merit  for  photo- 
devices;  (2)  description  and  analysis  of  optical  mixers  using 
photoelectric  emission;  (3)  desc  ration  and  analysis  of 
optical  mixing  in  semiconductors:  and  (4)  a  discussion  of 
mixing  In  insulating  crystals.   The  most  extoislve  new 
analysis  presented  concerns  dlstributed-emlsslon  photo- 
tubes and  mixing  in  semic<mductor8.  (Author) 
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GIMBAL  AXIAL  VIBRATION  NONUNEARITIES, 
by  W.  S.  Crocker  and  T.  E.  Reed,   ^r  61,  16p 
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Unclassified  report 

Descriptors:  (*Gimbals,  Vibration),  (nribratton,' 
Gimbals).  Guided  missiles.  Mathematics,  Theory, 
Danqiing,  Reflectlan,  Gyro  stabilizers. 

The  report  describes  the  Investigation  of  &e  effects  of 
various  amplitudes  of  vibration  on  gimbal  structures. 
Considerable  study  is  required  to  ascertain  a  complete 
picture  of  the  results  of  Input  acceleration  on  these 
structures.   Studies  conducted  on  the  shaker  with  the  use  of 
a  special,  single-axis  fixture  to  simulate  the  gimbals  are 
described.  (Author) 
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Punhie  Univ.,  Lafayette,  Ind.  School  of  Aeronautical  and 

Engineering  Sciences. 

MECHANICS  OF  MICROMORPHIC  MATERIALS. 

Technical  rept  no.  26, 

by  A.  Cemal  Eringen.   ^r  64,  2^ 

Contract  NonrllOO  23 

Unclassified  report 

aibmltted  for  presentation  at  the  International  Congress 
of  Applied  Mechanics  (lltt),  Munich,  Germany.  30  Aug- 
5  Sep  64. 

Descr^itora:  (•Continuum  mechanics,  Mloitwtructuiv), 
(•Microstructure,  Continuum  mechanics).  Stresses, 
Moments,  Motion,  Field  theory,  Liquids,  Vlsooelasticttv 
Theory.  ' 

The  terminology  'mloromorphlc  materials'  Is  used  to 
denote  materials  vAioBe  wmtlnuum  behavior  is  d^>endent  oo 
the  mloro-stiucture  of  the  material.  The  basic  Ideas  and 
s<Mne  recent  results  of  a  property  Invariant  continuum 
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tbaoiy  ■ppliobto  to  ndi  materials  an  presented.  The 
tbeoiy  giT«a  rise  to  some  new  concepts  pertaining  to  stress 
maments,  taMitlal  spin  and  mlorogTratlODS  whereby  the 
laws  of  motlOD  require  adjoining  certain  additional  principles 
to  the  basic  axioms  ot  mechanics.  The  basic  prlno4>le8  are 
systwmatloaUy  introduced  and  discussed.    Field  equations, 
lump  coodltioos  and  ooostltatlTe  equations  for  simple  micro- 
fluids  are  presented  in  some  detail  as  an  example  of  ttie 
general  tiieory.   It  is  shown  how  some  of  tliep  previously 
dereloped  theories  of  anisotropic  fluids  turn  out  to  be 
special  cases  of  the  present  theory.   A  ttteory  of  linear 
mlozwlscoelastlollar  is  given.  (Author) 
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ON  WAVES  OF  LOADING  AND  UNLOADING,  ARISING 

FROM  THE  MOTION  OF  AN  ELASTK:  OR  PLASTIC 

FLEXIBLE  FIBRE, 

bjr  N.  CrUtescu.  23  Ai«  55,  22p  T-49 

TT  64  71240 

Unclassified  report 

Trans,  of  PriUadnsjra  Matematika  i  Mekhanlka  (USSR) 
1954.  ▼.  18,  no.  3,  p.  257-264. 

Descr^itors:  (^Fibers,  Mechanical  waves),  (*Cables, 
Mechanical  waves).  Loading  (Mechanics),  Elasticity, 
Plasticity,  Strain  (Mechanics),  Motion.  Linear  systems. 
Numerical  analysis,  USSR,  Rumania. 

The  work  consists  of  tiiree  sections.   In  the  first  section, 
with  the  aid  of  the  method  of  characteristics,  consldera- 
tlon  is  given  to  transverse  and  longitudinal  waves  propa- 
gating in  a  flexible  (elastic  or  plastic)  fibre.   The  tension 
is  presupposed  as  a  given  function  of  strain.   In  the 
second  section,  the  motion  of  a  semi-infinite  fibre  is  con- 
sidered.  The  force  of  the  reaction  at  the  end  of  the  fibre 
is  such,  that  the  material  of  that  part  exceeds  the  limit 
of  dasticity.   Waves  of  loading  and  unloading  are  in- 
vestigated with  the  hypothesis  of  Ideal  plasticity.  The 
tlilrd  section  Is  devoted  to  the  same  problem  in  the 
case  of  a  linear  approximation.   (Auttvr) 
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THEORETICAL  STUDIES  OF  THE  ELECTROMAGNETIC 

FIELD  IN  THE  FOCAL  REGION  OF  COHERENT  LIGHT 

BEAMS. 

Final  rept.  lor  1  Ai«  62-31  JUl  64, 

by  EmU  Wolf.  Aug  64.  33p 
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Unclassified  report 

Descriptors:  (^Lasers,  Electromagnetic  fields), 
(*Electromagnetic  fields,  Lasers),  Ligitt,  Oscillation. 
.  Detection,  Ptiotoelectric  effect,  Qiisnhmi  mechanics, 
BlbUogn4>hies,  Reviews. 

A  study  was  msde  of  the  structure  of  the  rtectromagnetic 
field  in  tlie  neigiiborhood  of  the  focus  of  a  coherent  beam. 
Some  related  studies  were  also  undertalun.  concerned 
chiefly  with  coherence  properties  of  light,  photoelectric 
detection  of  llgiit  fluctuations  and  the  relation  between  the 
semi-classical  and  quantum  mechanical  description  of 
light  beams.   Results  of  these  investigations  are  con- 
tained in  11  published  papers.   Titles,  suthors  and 
Jottinal  references  are  listed.   Summaries,  which  re- 
cord tlw  main  results  obtained  axe  given.  (Author) 
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RBCBNT  DEVELOPMENTS  IN  PHOTOBLASTICITY, 

by  A.  Plrard.   10  Aug  64.  2^ 
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Unclassified  report 


Trans, 
(France) 


of  la  Mettahirgle  ^  la  Construction  Mfcanlque) 
i)  1947,  V.  79,  p.  17-21. 


Descriptors:  (*Pbotoelastlclty,  Reviews),  Medianloal 
properties.  Optical  properties.  Test  methods. 
Laboratory  equipment.  Optical  equ^ment,  Franoe. 
Belgium. 

A  summary  outline  is  presented  of  the  procedures  used 
In  tiie  Pbotoelastlcity  Laboratory  of  the  University  of 
LlsfS. 
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THE  MEASUREMENT  OF  PHOTOELASTICITY, 

by  A.  Barat.  10  Ai«  64.  24p 

RSK  244:  TT  64  71249 

UBolasslfled  report 

Trans,  of  Revue  Generale  de  Meoanlque   (France) 
1947.  V.  31,  p.  333-339,  341. 

Descriptors:  (*Photoelasttclty,  Measurement), 
Mechanical  properties.  Optical  properties.  Test 
methods.  Laboratory  equipment.  Optical  equipment. 
Materials,  Reviews,  Franoe. 
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ON  THE  USE  OF  THE  GENERAL  BENDWG  FORMULA. 

by  W.  P.  Rodden.    18  Jan  55,  4^   P-626 

Unclassified  report 

Descriptors:  (^Loading  (Mechanics),  Equattoos), 
Stresses,  Deflection,  Integrals.  Digital  oonqmters. 

AD-604  642  Dlv.   25 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp.,  Santa  Monica,  Calif. 

CREEP  BUCKLING:   AN  ENGINEERING  SURVEY. 

by  F.  R.  Shanley.  Jun  54,  P-641 

Unclassified  report 

Descriptors:  (*Creep,  Theory),  («Buokllag  (Me<dtsBlcs), 
Theory),  Elastlolty,  Loading  (Mechanics),  Strain 
(Mechanics).  Stresses,  Deflection.  Equations.  Tensile 
properties.  Compressive  properties. 

Tbs  present  status  of  creep-budcUng  theorr  Is  revtowed 
in  the  light  of  the  development  of  oolunm  theory,  lnclndli« 
the  elastic  ttieory  for  stralglit  columns  (Euler),  <»i»i««t1f 
column  theory  (Engeeser-Karman-Shanley).  and  eoceotrlo 
columns  (Karman.  eto.).   It  U  shown  thst  the  exlsteaoe  of  a 
critical  time  reqidres  a  nonlinear  (increasii^  relationship 
between  the  creep  strain  rate  and  the  stress.   The  iso- 
tangent-modulus  method  is  described  and  ^ipUsd  to  ^mrlous 
types  of  buckling  and  design  protdems.   Matfaemstlcal 
thsories  of  creep-buckling  are  discussed  In  a  general  way. 
Aiggestlons  for  future  analytloal  and  experlmaatsl  work  on 
this  phenomenon  are  included.   (Author) 
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AD-604  652  Dlv.   25.  IB 

OTS  Prices:  HC  $2.00/MF  $0.60 


II 


Prick  Chemical  Lab.,  Prlaoeton  Onlv.,  N.  J. 

GENERAL  FOURIER  AND  SUPEHPOSTriON  FOURIER 

PR0(3RAMS  (CDC  1604). 

Technical  rept.  no.  3, 

by  Robert  A.  Jaoobeon.   Aug  64,  42p 

Grants  DA  ARO  D31  1240266:  NSF  GP79.  Prol.  3083C 

AROD  3083  14 

Unclassified  report 


Desor^itors:  (*Crystal  lattloes«  llappli^  (Transforma- 
tions)), (*Fourier  analysis.  Series),  Ciystallography, 
Crystal  substructure.  X-ray  dllbactlon  analysis. 


Integral  transforms,  Progri 
Coiq>utors. 


(Computers), 


Ths  Fourier  program  Is  designed  to  compute  electron 
density,  or  Patterson  maps,  or  other  simUar  Fourier 
ftmctions  using  relatively  small  amounts  of  computing 
time.  Maps  can  be  computed  in  intervals  of  240tlis  of  the 
unit  cell  or  larger,  and  the  outpiit  is  in  two-character 
coded  format,  modidar  1024.   The  superpositfon  Fourier 
program  is  designed  to  svqwrimpose  Patterson  Maps 
using  BC  tspe  images  in  a  buffered  fashton  and  ouQiut 
tibe  resultant  map  in  coded  and  BO  formate.  The  average 
computation  time  is  3-5  minutes.   (Author) 


AD-604  659  Dlv.   26 

OTS  Prices:  HC  $5.00/MF  $1.00 

Microwave  Lab.,  Stanford  Univ.,  kiallt 

ON  SHARP  OPTICAL  TRANSITIONS  IN  CRYSTALS; 

EFFECTS  OF  STATIC  AND  DYNAMIC  PERTURBATIONS. 

bterim  technical  rept.  ' 

by  G.  F.  Imbusch.   Jul  64,  186p  ^-1190 

Contract  DA31  124 ARO  D208 

■AROD  3780:1 

Unclassified  report 

Descriptors:  (*Crystals,  Optlo4  properttes),  (*Mag- 
nesium  compounds.  Oxides),  (•Chromium,  Line  spec- 
trum), (^Vanadium,  Line  speotnsn).  Crystal  lattloes, 
Impurtttos,  Atomic  properties,  Pbonons,  Ions,  Mag- 
netic fields.  Electric  fields,  Pressure.  Isotopes,  Olpole 
momente.  Lasers.  Optical  mstorials. 

The  investigatton  was  ooncemed  with  tlie  effeote  of  some 
perturbattons  on  tlie  sharp  optto4  lines  emitted  by  chro- 
mium and  vanadium  ions  in  MgO.  Because  tt>e  atomic 
states  of  the  impurity  ion  are  depsixlent  on  the  lattice 
environment,  it  is  possible  to  modiiy  the  radlatton  from 
such  Impuri^  Ions  by  perturbing  ttie  host  crystal.  The 
following  efleote  were  InvestlgatiM:  (1)  ths  efbct  of  the 
perturbations  caused  by  lattice  vthratlons  (pbonons)  on 
the  radiation,  and  (11),  the  etiecta  of  static  perturtw- 
tlons  (pressure,  magnetic  fields  aad  electric  fields)  oo 
tbs  optical  transitions. 


AD-604  660  Dlv.   25,  8 

OTS  Prices:  HC  $S.OO/MF  $1.00 


Sbbokley  Trsnsistor  Dlv.,  Clevlte  Transistor,  Palo 
Atto,  Calif. 

RESEARCH  ON  THE  INFLUENC8  OF  SURFACE 
CONDITIONS  ON  DIFFUSION  IN  SILICON. 
Final  rept.  for  16  Jun  61-15  Jun  64, 
ed.  by  Ralnhard  K.  Oereth.  Jul  64,  18^ 
Cootraot  DA04  2000RD1166X.  Pr«].  59901007 
AROD  3330:4 

Uaolasslfled  report 


DescAlutois:  (*81Uoob, 


DUfusloll. 


(•Semiconductors, 


PHYSICS  -  Division  25 


Inqnirittes),  Ion  bombardment.  Crystal  lattice  defeote, 
Phoq>horus,  Boron.  Oxides,  Aluminum,  Equations,  Inte- 
grals, Deformation.  Electron  microscopy,  Suxfsoe  prop- 
erties. Glow  discharges. 

The  purpose  of  the  contract  was  to  study  the  diffusion 
of  Izqwrittes,  particularly  dcmors  and  acceptors,  near  the 
surface  of  silicon  as  affected  bT  dlsturbsnces  introduced 
St  the  surface  before  or  during  diffusion.  TUs  goal  was 
achieved  by  carrying  out  three  major  research  projects 
oonoemed  with:  (1)  Ion  bombardment  and  simultaneous 
doping  of  silicon  in  a  dc  gkn»  discharge.  (2)  Studies  of 
anomalous  diffusion  in  heavily  doped  surface  layers.  (3) 
Observation  of  lattice  defeote  such  as  misfit  dtelooations 
near  silicon  surfaces  doped  with  pboq>borus  and  defecto 
related  to  surface  damage.  The  resulto  of  ttie  investiga- 
tions are  presented  in  this  report. 


AD-604  661  Dlv.   26 

OTS  Prices:  HC  $1.00/MF  $0.60 

Brown  Univ..  Providence,  R.  L  Dlv.  of  Applied 

Mathenutlcs. 

WAVE  PROPAGATION  IN  THE  LINEAR  THEORY  OF 

VBCOELASTICmr. 

Technical  rept.  no.  28, 

by  George  M.  C.  Fisher  and  Morton  E.  Quitin.   Ai«  64, 

1^ 

Cootraot  Nonr562  26,  ProJ.  NR064  431 

Unclassified  report 

Descr^tors:  (•Viscoelasticity.  Theory),  (*Mechanical 
waves.  Propagation),  Shock  waves,  Acceleratton,  Re- 
laxation time.  Density,  Linear  systems.  Vector 
snalysis. 

It  was  shown  in  AD-436  823  that.  In  the  linear  theory  of 
vlsooelastlclty,  ttw  speed  of  propagation  of  an  accelera- 
tion wave  is  a  solution  of  a  particxilar  eigenvalue  problem. 
It  is  demonstrated  that  this  eigenvalue  problem  governs, 
not  only  the  speed  of  propagation  of  acceleration  waves, 
but  also  the  propagation  speeds  of  shocks  and  all  higher 
order  waves.  Solutions  which  contain  discontinuities  of 
arbitrary  order  N  are  easUy  exhibited. 


AD-604  664  Dlv.   25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Washington  Univ..  St.  Louis.  Mo. 

IONIC  PROPERTIES  AND  MOTIONS  IN  GASES  AND 

UQUIDS. 

Terminal  rept., 

by  Robert  N.  Vamey.  30  Jun  64.  Sp 

Granta  DA  ARO  D31  134G454.  DA  ARO  D31  124G532 

Projs.  20010S01B700,  280ap 

AROD  2802  8 

Unclassified  report 

Descr4;>tors:  (*Plasma  medium.  Ions).  («lons, 
Physical  properttes).  Motion.  Gases,  Vapors,  Uqulds, 
Uquefied  gases.  Mercury,  Argon.  Nitrogen.  Hydrogen. 
Secondary  emission.  Mass  spectroscopy.  Reviews. 

Research  was  undertaken  and  oon4>leted  on  the  following 
topics:  formation  of  and  secondary  emission  by 
Hg  metastables;  velodttes  of  ions  in  liquefied  gases 
(Ar  sad  N2);  mobilities  of  ions  in  hydrogen;  mass  spectro- 
grsphlo  studtes  of  H34^  and  H&f  ions;  reactions  of  nitrogen 
Ions  snd  molecules;  velocittes  of  ions  in  nitrogen; 
inoMllttes  of  Hg  ions  in  Hg  vapor.  Partially  ooii4>leted 
are:  velocities  of  ions  in  Uquld  He;  oombined  mass 
mwotrocraph  and  nM>blllty  shutter  tube.  (Author) 
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Division  25  -  PHYSICS 


AD-604  673  DlT.    25 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp.,  Santa  Monica.  Calif. 

HEAT  TRANSFER  RESEARCH  IN  JAPAN, 

by  J.  P.  Hartnett.   Apr  62,   64p  P-2564 

Unclassified  report 

Supported  by  tbe  John  Simon  Guggenheim  Menaorial 
J'oundatlon. 

Descriptors:  (*Heat  transfer.  Scientific  research). 
Universities,  Bibliographies,  Laboratories,  Industries, 
Scientific  personnel,  Japan. 


AD-604  691 
OTS  Prices: 


DlT.   25 
HC  11.00/MF  $0.50 


Kansas  State  Univ.,  Manhattan. 

SENSITIZED  FLUORESCENCE. 

Semiannual  technical  summary  r^.  no.  2,  1  Jan-30  Jun  63, 

by  Basil  Cumutte,  Jr.   30  Jun  63,  20p 

Contract  Nonr3634  02,  ProJ.  3730;  ARPA  Order  306  62 

Unclassified  report 

Rept.  on  Pro].  DEFENDER. 

Descriptors:  (*Mercury,  Fluorescence),  (^Fluorescence, 
Quenching  (Inhibition)),  (*Thalllum,  Quenching  (Inhibi- 
tion)), Optical  phenomena.  Mercury  lamps.  Quartz, 
Light,  Energy,  Laboratory  furnaces.  Equations, 
Temperature  control,  E;q>erimental  data.  Sensitivity. 

Progress  In  the  measurement  of  the  total  quenching 
cross  section  of  thallium  on  mercury  fluorescence  is 
described.    Results  of  an  experimental  determination  of 
tbe  total  quenching  cross  section  are  given  and  an  analysis 
of  the  data  is  presented.   Plans  for  the  direction  of  experi- 
mental work  for  the  next  quarter  are  outlined.   (Author) 


AD-604  694  Dlv.    25 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp..  Santa  Monica,  Calif. 

NUMERICAL  SOLUTIONS  OF  THE  THOMAS-FERMI 

STATISTICAL  MODEL, 

by  R.  Latter.   15  Apr  55,   62p  P-656 

Unclassified  report 

Descriptors:  (^Atomic  structure.  Mathematical 
models).  Atomic  properties.  Atomic  energy  levels. 
Numerical  analysis.  Statistical  functions,  TaUes. 

Solutions  of  the  zero-temperature  Tbomas-Ferml  equa- 
tion for  an  atomic  system  were  obtained  by  numerical 
integration  with  the  aid  of  tbe  IBM  701  Defense  Calcu- 
lator.  The  coiiq>lete  range  of  atomic  volumes  of  physi- 
cal interest  was  covered  in  sufficient  detail  to  permit 
accurate  interpolation  to  Intermediate  regions.   Tables 
of  tbe  potential  distributions  are  given  as  well  as  of  the 
important  physical  properties.    (Author) 


AD-604  701  Dlv.    25,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 
A  GENERAL  TRANSFORMATION  FOR  ORTHO- 
TROPIC  PLANE  STRESS  AND  PLANE  STRAIN  PROBLEMS, 
by  H.  A.  Lang.   Rev.  23  May  55,  1^  P-664 

Unclassified  report 

Descriptors:  (^Stresses,  Mathematical  analysis). 


(*Straln  (Mechanics),  Mathematical  analysis),  (*Traas- 
formations  (Mathematics),  Mechanics),  Numerical 
methods  and  procedures. 

It  is  demonstrated  that  a  single  affine  transformation  ot 
the  type  X  =  ax',  y  =  by*  immediately  extends  the  solution 
of  any  isotropic  plane  stress  or  plane  strain  problem  to 
the  solution  of  an  orthotroplc  plane  problem  where  the 
orthotropic  material  Is  characterized  by  three  lndq;>endeDt 
constants.   Since  orthotropy,  defined  as  elastic  symmetry 
with  respect  to  two  orthop>nal  axes,  Implies  four 
Independent  elastic  constant,  the  afflne  transformation 
introduces  a  restriction  \ipoa  the  orthotropic  shear 
modulus.   The  orthotropic  shear  modulus  differs  from 
that  used  by  previous  investigators.   This  difference  alters 
the  equation  which  the  orthotropic  stress  function  must 
satisfy  and  therefore,  directly  affects  the  solution  to  every 
plane  stress  or  plane  strain  problem.   Some  arguments 
are  advanced  to  favor  the  shear  modulus,  as  here  defined, 
whenever  orthotropy  must  be  restricted  to  three  elastic 
constants.   The  two  solutions  of  the  orthotropic  half  plane 
subjected  to  a  normal  concentrated  load  are  contrasted  to 
Illustrate  the  effect  of  tbe  two  definitions  of  orthotropic 
shear  modulus.   (Author) 


AD-604  703  Dlv.   25 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

A  PROPOSED  MECHANISM  OF  FATIGUE  FAILURE, 

by  F.  R.  Shanley.    11  Apr  55,   2(^   P-666 

Unclassified  report 

Descriptors:  (*Fatigue  (Mechanics),  Theory),  Failure 
(Mechanics),  Strain  (Mechanics),  Shear  stresses. 
Loading  (Mechanics),  Atoms,  Crystal  lattices.  Tensile 
properties,  Deformation.  Equations,  Chemical  bonds. 

Reversed  slip  is  assumed  to  occur  on  a  single  plane, 
either  from  the  beginning  of  repeated  loading,  or  after  an 
initial  period  of  slip  on  different  planes.   Such  slip  re- 
quires unbending  of  the  atoms  which  emerge  at  the  surface 
of  the  material.   It  is  assumed  that  a  portion  of  these 
atoms  do  not  regain  their  original  bond  when  the  slip  is 
reversed.   This  results  in  progressive  unbending  along 
the  slip  plane.   The  proposed  mechanism  is  shown  to  be 
in  agreement  with  observed  facts  and  Is  used  as  a  basis 
for  deriving  various  well-known  equations  for  the  sigma- 
N  diagram.   The  mechanism  aikd  equations  are  used  to 
interpret  and  explain  such  phenomena  as  the  endurance 
limit,  effects  of  mean  stress,  variable  amplitude  load- 
ing, stress-concentration,  elevated  temperature, 
corrosion,  and  surface  treatment.   (Author) 


AD-604  704  Dlv.   25 

OTS  Prices:  HC  $3.00/MF  $0.50 

RAND  Coip.,  Santa  Monica,  Calif. 

TEMPERATURE  BEHAVIOR  OF  THE  THOMAS-FERMI 

STATISTICAL  MODEL  FOR  ATOMS, 

by  Richard  Latter.  25  /^r  56,  5^  P-667 

Unclassified  report 

Descriptors:  (* Atomic  structure.  Mathematical  ntodels), 
(♦Thermodynamics,  Atomic  structure).  Atomic  proper- 
ties. Atomic  energy  levels,  Tenqwrature,  Density, 
Specific  heat.  Equations  of  sUte.  Statistical  fuoctioos. 
Nonlinear  differential  equations.  Numerical  analysis. 

The  usual  theoretical  calculations  of  equations  of  state 
and  specific  beats,  particularly  at  high  temperatures  and 
pressures,  are  dependent  on  tlie  Thomas-Fermi  statisti- 
cal nKxlel  of  the  atom.   The  mathematical  description  of 
this  model  involves  con4>licated  nonlinear  differential 
equations,  for  which  there  have  been  an  Inadequate  nura- 
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ber of  solutiona  avaUahle  in  the  ] 4«t.  A  number  of  solu- 
ttona  sufficientiy  extensive  to  determine  the  thermody- 
aamlc  properties  of  aU  elements  over  an  exceedingly 
wide  range  of  temperatures  and  dansities  were  obtained 
with  the  aid  of  an  IBM  701  DefeoM  Calculator.  The  n- 
•ults  are  presented  in  graphical  form,  in  addition 
some  of  the  analytic  properties  of  Uie  Thomaa-Ferml 
equations  were  investigated  and  oartaln  approximate 
analytic  solutions  have  been  derited  for  limiting  cases 
(Autbor)  ^ 


AD-604  706  Dlv.   26 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

LINE  BROADENING  BY  ELECTHCNS:  THE  VALIDITY 

OF  SIMPLE  THEORIES, 

17  Bolaad  E.  Meyerott.  9  May  55,  ]  Sp  P-e72 

Unclassified  report 

Prepared  in  cooperation  with  Yalfl  Univ.,  New  Haven, 
Conn. 

Descriptors:  (*Llne  spectrum,  EMtortlon),  (♦Elec- 
trons, Line  spectrum),  Spectroscopy,  Theory,  Quantum 
mechanics. 

A  comparison  is  made  between  8l]fa|)le  Impact  theories 
of  line  broadening  by  electrons  (WMsskops,  Llndholm, 
Itag^U  and  Teller,  Unsold)  and  recent  more  detailed  quan- 
tum calculations  by  Kivel,  Bloom  ^  Margenau.   (Autbor) 


AD-«04  728  DlT.   26,  6,  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

^tantum  Electronics  Lab.,  Calif.  fMt.  of  Tech., 

Pasadena. 

LASER  ELECTROMACHiETICS. 

Final  rept. 

by  Nicholas  ueorge.  1  Jul  64,  16p 

Contract  AF19  604  8052,  ProJ.  4600,  Task  460006 

AFCRL64  538  jj 

I    Unclassified  report 

Descriptors:  (*Lasers.  Electromagnetic  properties), 
(•Electromagnetism.  Lasers),  Oscillators,  Propaga- 
tion, Detection.  Very  high  frequetvy.  Electromagnetic 
waves. 


This  program  of  reaearoh  is  in  tfa«  field  of  LASER 
ELECTROMAGNETICS,  and  it  includes  researoh  into 
the  generation,  propa^tion,  and  detection  of  very  high 
frequency  (optical)  coherent  electromagnetic  radiation. 
Solutions  to  several  specific  problems  of  researoh  im- 
portance in  this  field  have  been  obtained  and  were  ro- 
ported  separately.   Abstracts  of  the  following  reports 
are  Included  In  this  report:   Light  Scattering  from 
Dielectric  Film  Laser  Mirrors  (AD- 298  726),  Modified 
Fabry-Perot  Interferometer  (AD- 296  948),  Multiro- 
flector  Optical  Resonators  (AD-40$  323),  Interfero- 
metric  Measurement  of  Index  of  Retraction,  and  Plasma 
Diagnosis  by  Means  of  Photon-Electron  Scattering 
(AD-437  790).    (Author) 


AD-604  736  Dlv.    25,  8 

OTS  Prices:  HC  $3.00/MF  $0.75 

B«ge  (J.R.M.)  Co.,  Ariii^ton.  Mae^' 

LASER  BEAM  ATTENUATION  IN  tHE  LOWER 

ATMOSPHERE, 

by  R.  M.  Langer.  22  Nov  63,  86p  Bege-6331 

Contract  NObs88609  Unclassified  report 


PHYSICS  •  Division  25 


Descriptors:  (♦Lasers,  Electromagnetic  waves) 
(♦mectoomagnettc  waves.  Attenuation),  (•Atmosi)here. 
Ll^  transmission).  Wave  transmission.  Clouds, 
Refractive  index.  Aerosols,  Scattering.  Absorption. 
Optics. 

Small  an^e  spreading,  aeroKd  watterli«  and  molecular 
ataorptton  are  considered  tbe  important  mechanisms  for 
tte  weakening  of  a  laser  beam  In  the  open  atmosphere. 
T^ee  different  transmisston  laws  are  worked  out  for 
these  Oiree  mechanisms.  Both  the  physical  principles 
and  the  numerical  values  encountered  in  the  lower  abnos- 
phere  are  discussed  and  iUustrated,   Random  density 
fluotaaUons  in  the  turbulent  atmosphere  are  discussed 
as  the  cause  of  small  angular  deflections  in  a  narrow 
pencU  of  light.  Beam  attenuation  due  to  atmospheric 
aerosol  scattering  Is  treated  for  an  aerosol  size  distri- 
bution described  by  0>e  sum  of  two  inverse  powere  of 
the  droplet  radius.  Laser  beams  can  he^  find  the 
parameters  of  such  distributions.  Molecular  abeorotioa 
is  examined  in  terms  of  tbe  narrow  infrared  lines  of 
water  vapour.   An  effort  is  made  to  present  this  diffi- 
cult topic  in  as  simple  and  useful  a  form  as  Is  com- 
patiUe  with  the  observational  material.   The  formulae 
are  designed  to  make  it  possiWe  to  estimate  in  detail 
how  the  atmosphere  would  weaken  a  laser  beam  under 
a  wide  variety  of  condlttons.   It  Is  found  tbat  some 
^Mts  are  serious  even  at  short  ranges  of  a  few  meters, 
wldle  in  favourable  ciroumstances.  laser  signals  would 
not  be  drasticaUy  attenuated  out  to  any  practical  dis- 
tance in  the  lower  atmosphere.  (Author) 


AD-604  742  Dlv.   25.8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Westln^ouse  Electric  Corp..  Elmlra.  N.  Y. 
APPUCATION  OF  LIGHT  AND  IMAGE  INTENSI- 
FICATION. 

Monthly  technical  engineering  rept.  no.  7,  1-31  Jan  64. 
by  Z.  Srepesi,  W.  A.  Thornton,  and  R.  E.  W.  Lake. 
25  Feb  64,   7p 
Contract  N61339  1440 

Unclassified  report 
See  also  AD-603  526. 

Descr^tora:  (♦Image  Intensifiera(Electronlc),  Pre- 
paration). (♦Photoelectric  materials.  Image  Intenslflers 
(Electronic)),  (♦Luminescence,  Image  intensifiera 
(Electronic)),  Plastics,  Capacitance,  Laminates, 
Photoconductivity,  Powdera,  Photoelectric  ceUs  (Semi- 
conductor), Cadmium  compounds.  Sulfides,  Light. 
Intensity.  Brigjitness,  Films,  Zinc  compounds. 
Electrical  Insulation,  Silicon  compounds.  Monoxides, 
Magnesium  compounds.  Fluorides. 

The  effect  of  different  plastic  materials  on  the  charac- 
teristics, and  chiefly  on  the  c^;>acltance  of  PC  layers 
was  studied.   The  effect  of  the  substrate  material  was 
investigated  also.   Several  batehes  of  PC  powdere  were 
prepared  and  some  image  intenslfter  panels  were  fabri- 
cated.   A  simple  llghtmeter,  using  a  linear  (current  vs. 
light  Intensity)  CdS  PC  ceU,  for  the  easy  measurement  <rf 
ll^t  Intensities  and  brightnesses,  was  constructed.   In 
toe  ev^iorated  EL  film  program  the  effect  of  an  insulating 
film  on  either  or  both  sides  of  the  EL  film  was  studied 
(Author) 


AD-604  743  Dlv.   25,8 

OTS  Prices:  HC  $1.00/MF  $0.50 
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^LICATION  OF  LIGHT  AND  IMAGE  INTENSIFICATION. 
Monthly  technical  engineering  r^t.  no.  9,  1-31  Mar  64, 


111 


Division  25  -  PHYSICS 


by  D.  C.  FowUa.  R.  D.  Htrder,  R.  E.  W.  Lake. 
Z.  SmpmI.  and  W.  a.  Tlwntoo.  13  Apr  64,  9p 
Cootraot  N61339  1440 

Unclassified  report 

See  also  AD-«04  74S. 

Descr^itors:   (*Iinage  Intenslfiera  (Electronic), 
Preparation),  (^Photoelectric  materials,  Image  Intenalflers 
(Electronio))  (^Luminescence,  Image  Intenslfiera 
(Electronic)),  Cadmlmn  compounds,  Selenldes,  Powders, 
Piuiflcatlon.  SubUmlnatlon.  PhotooonductlTlty,  Impurities, 
Zinc,  Oxygen,  Clorlne,  Iodine,  Hall  effect,  Slgnal-to-nolse 
ratio.  Films,  Zinc  compounds.  Sintering,  Magnesium 
compounds.  Oxides,  Light,  Amplifiers. 

A  small  amount  cf  CdSe  powder  was  purified  by  a  subli- 
mation method.  Cbemical  analysis  of  the  purified  powder  Is 
being  made.  Studying  the  effects  of  Zn  impurities  on  the 
photoelectrailo  characteristics  of  CdSe  sintered  PC  cells 
ended  wtth  the  conclusion  that  Zn  Is  an  undesirable  impurity. 
Work  with  ZnSe  was  started.   No  success  was  achieved  yet 
In  either  sintering  or  sensitization  of  this  powder.  Hall 
effect  measurements  were  made  with  imporved  signal  to 
noise  ratio.   In  the  PC  powder  program  the  effect  of  oxygen 
and  of  halogens  (CI  and  1)  was  studied.    More  green  emit- 
ting EL  films  were  made,  because  they  show  about  10  times 
hls^r  efficiency  than  jelkm  films.   Characteristics  of  EL 
fUms  and  sintered  CdSe  PC  elements  and  at  their  combina- 
tion In  light  amplifier  were  measured  and  analyzed.   (Author) 


AD-604  744  DIt.   25,  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Westlngbouse  Electric  Corp.,  Elmlra,  N.  Y. 
APPUCATION  OF  UQHT  AND  IMAGE  INTENSIFICATION. 
Monthly  technical  engineering  rept.  no.  10,  1-30  Apr  64, 
by  D,  C.  Fowlis.  R.  D.  Harder,  R.  E.  W.  Lake, 
Z.  Szepesi,  and  W.  A.  Thornton.    13  May  64,  lip 
Contract  N61339  1440 

Unclassified  report 

See  also  AD-604  743. 

Deacriptors:   (*Image  IntensUlers  (Electronic),  Prepara- 
tion), (*Pbatoeleotrlc  materials.  Image  intensifiers  (Elec- 
tronic)), (*Lunilne8cence,  Image  intensifiers  (Electronic)), 
Cadmium  compounds,  Selenldes,  Spectroscopy,  Synthesis 
(Chemistry),  PurtflcaHoa.  Sublimation,  Fixjtooonductivity, 
Zinc  compounds.  Sintering,  Impurities,  Iodine,  Films, 
Tin  compounds.  Oxides,  Costli^is,  Deposits,  Light, 
Amplifiers,  Oaln. 

Sk>eotral  analysis  at  CdSe  powders,  purtBed  by  sublimation, 
shows  some  Improremeot,  but  probably  purer  material  can 
be  obtained  by  inqiroTlng  the  oondltlon  under  which  the 
material  is  prepared  and  by  more  careAil  handling  of  the 
materiaL   A  small  amount  cf  CdSe  was  prepared  by 
synthesixlng  it  from  very  pure  Cd  and  Se.  The  same  com- 
ments apply  for  ttala  method  as  for  the  sublimation.  Ex- 
periments with  ZnSe  did  not  show  good  sintering.  Oxide 
impurttiee  in  the  powder  are  suspected  and  purification 
fagr  the  suhilmstton  mettiod  is  being  prepared.   Work  was 
started  In  dereloptag  a  better  depoeitlan  method  for  the 
PC  layer.  Sereral  series  of  experiments  for  the  prepara- 
tion of  PC  powders  were  made,  but  sensitivities  obtained 
bgr  the  deaorlbed  method  are  stlU  many  orders  cf  magnl- 
tade  lower  than  required.  Regarding  EL  films,  Improve- 
mants  In  tin  oxide  ooettng  and  In  the  preparation  of  larger 
sixe  (6  in.  X  61n)  paaels  were  made.  Some  small  size 
Imsfe  Intenetftore  w«re  made  by  deposittiv  highly  sensi- 
tive PC  powder  on  BL  films.  Gsins  aroml  vaitr  ««re 
,__.    (Aiittor) 
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Westlngbouse  Electric  Corp.,  Elmlra,  N.  T. 

APPLCATION  OF  LIGHT  AND  IMAGE 

ITENSIFCATION. 

Monthly  technical  engineering  rept.  uo.  8,  1-29  Feb  64. 

by  D.  C.  Foidls.  R.  D.  Harder.  R.  E.  W.  Lake, 

Z.  Szepesi,  and  W.  A.  Thornton.  13  Mar  64,  8p 

Contract  N61339  1440 

Unclassified  report 

See  also  AD-604  742. 

Descriptors:  (*Image  loteosifiers  (Bleotronlo),  Prepara- 
tion), (*Photoelectrlc  materials.  Image  Intensifiers 
(Electronic)),  (Luminescence,  image  intensifiers  (Eleo- 
tronlc)).  Cadmium  compounds,  Selenldee,  Powders, 
Photoconductivity,  Impurities,  Zinc,  Copper,  Oxygen, 
Noise,  Hall  effect.  Films,  Zinc  compounds,  Sulfldee, 
Electric  insulation.  Magnesium  compounds,  Fluorldea, 
Resolution,  Light. 

Wozk  was  started  in  purifying  the  best  commercially 
available  CdSe  powder,  and  In  studying  the  effect  of  Zn 
impurities  on  the  photoeleotronlc  charaoterlstios  of 
sintered  CdSe  layers.   A  literature  search  Is  beli^ 
made  on  other  new  PC  materials  for  possible  use  in 
the  PC -EL  image  intensifiers.   An  effort  was  mads  to 
diminish  the  high  noise  level  In  the  Hall-effect  measur- 
ing device.  Several  batches  of  CdSe  PC  powders  were 
made.  The  effect  of  copper  and  oxygen  acceptor  con- 
centration was  studied  in  these  powders.    Evaporated 
EL  films  were  studied  with  MgF2  insulatli^  layers 
above  and/or  below  the  EL  films.   Life  tests  on  differ- 
ently prepared  EL  films  did  not  show  any  useful  Im- 
provement.  An  increased  effort  in  bulldli^  high  reso- 
lution Image  Intensifiers  was  started.   (Author) 
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Aerojet-General  Corp.,  Downey,  Calif. 

INVESTIGATION  OF  THE  COALESCENCE  OF  WATER 

DROPS. 

Summary  rept., 

by  R.  E.  Brown.    14  Aug  64,  31p   AaC-0817  01  OlFP 

Contract  DA36  039AMC03378B 

Unclassified  report 

Descriptors:  (•Molecular  association.  Drops).  (*Drops, 
Hydrodynamlc  configurations),  (*Hhydrodynsmio  oo^lgura- 
tlons.  Drops),  Raiufatips.  Fluid  dynamic  properties. 
Ammonia.  Atmosphere,  Gas  flow.  Chemical  bonds.  Surface 
properties.  Viscosity,  Evaporation,  Humidity,  DuM, 
fcwlaatlon.  Ultraviolet  radiation,  Eleotroststic  flekls. 

The  basic  studies  considered  the  coeleoance  of  drops 
after  contact  under  conditions  »imiiUMwj  or  exaggeratiiv 
those  conceivably  prevalent  In  tibe  atmosphere  and  In  clowlto. 
The  major  emphasis  was  in  a  search  for  additives  to  the 
drops  and  the  air  eovlrcnment  that  would  shorten  the  delay 
of  coalescence.   Msny  additives  were  investigsted  ss  re- 
ported earUer  but  no  slpilfloant  aCEeots  were  obeerved 
except  for  tiie  occasional  shortening  eftecto  of  ammooU  la 
the  environment.   These  results  are  dtffieult  to  evaluate  la 
terms  of  a  workable  theory  cf  onalneoenoe- 
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ON  THE  SPIN  AND  THE  STRUCTURE  OF  BLKCTB0N8. 
bgr  F.  Bopp.  Jan  51.  14p  T-ai 
TT64  7U71 

Unolaartfled  report 

Trans;  of  mono,  psper  presented  at  a  nwntli^  of  the 
Physikallsohe  Gesellsohaft  In  B^yem.  Munich,  22  Oot  48. 

Deeorlptors:  (•Bleotrons,  Quaotum  meohanios).  Nuclear 
wp\nB,  Dlpole  momenta.  Field  theory.  Atomlo  tntttals. 
Fins  struoture.  West  GermMqrJ 
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THE  THBRMODTNAMIC  PROPERTIES  OF  88%  C03  AND 

15%  NITROGEN  TO  a4000K, 

fay  Warren  C.  Strahle.   Sep  61,  S$f  P-2456 

Unclassified  report 


are  euAry) 
9gaa,  llkB] 
.  mrtirtlm. 


Deeorlptors:  (*Flsaetary  atmo^pheree.  Vaous), 
(•Venus  probes.  Atmosphere  ntry),  (•Carbon  dioxide, 
Thermodynamios),  (mttrogaa.  tliermodynamios),  O 
Mixtures,  DIssocistlon,  fcrnlartlfsi.  Bntropy,  Enthalpy, 
Rest  of  formstion.  Dsosity 


The  ecpUlibrium  ttiermodynamic  properties  cf  a  volumetrto 
mixture  of  85%  carbon  dioxide  and  15%  nitrogen  are  pre- 
sented omt  the  temperature  and  pressure  rai^ea  of  from 
lOOOK  to  24000K  and  0,0001  to  100  atm.  reapeottvely.  BU 
expected  that  the  prime  uae  cf  th««e  properties  win  be  ta 
preliminary  desi^  studies  for  pMbes  to  eater  ths  Vsous 
stmoqritere.   (Author) 
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Air  Force  hist,  of  Tech..  Wrlgfat-ipsttorson  AFB,  Ohio. 

ION  CU>UD  raAPB  AND  POTBHTIAL  mSTRIBUTION  IN 

AN  BLBCTRO-FLUID-DTNAMIC  OBNERATOR. 

Mssto's  thesU. 

by  Jamee  Robert  Wlf  all.  Jun  64,  late 

ATIT  OAM/MB/54-aa  | . 

I     Unclassified  report 

Deeorlptors:  (•Plasms  mertlinn,  Pfaysioal  properties). 
(•Baergy  oonverston.  Plssma  phowics).  Ions.  Voltsge. 
DlstrUutton.  Probes  (Bleetromsgistio),  Bleotrlcsl 
corona.  Eleofcraststtos.  Bleotrlo  flekta.  TurbuliMe, 
DUtualon.  Generators,  Spaoeoral^  Power  sivplies. 

The  purpoee  of  the  study  was  to  experimsotslly  dstormiae 
Oelon  oloud  shqte  sad  potaatial  dtatrfbutlflB  within  the 
caarersion  section  of  an  eleotit>-f|eid-<t7naBilc  gaaeratar 
Phase  I  of  the  stu4y  dsslt  wtth  ttia  kiveattgstiao  of  a  uniform 
electro-static  field  wtQi  sad  wtlho«t  a  ooroaa  dlsoharBe. 
The  rcMlta  showed  thst  an  extreBMly  staop  probe  pctat 
Is  required  to  mesaure  the  poteotiia  of  n  eleotroststlo 
field  sad  that  ths  Ion  okMd,  emsnstti^  from  a  sImIs 
needle  hi  a  fhdd  with  aero  velocity,  ta  parabolic  ta  sb^M. 
IB  Phase  n  the  ooovwsioB  sectloa -wss  probed  wtth  a.shaip 
polated  probe.  Resatts  showed  that  the  flow  pstte^hss  a 
pMtsr  Influsnoe  on  the  ton  cloud  shspe  thsa  etaotroatstlo 
nwoee,  sad  therafere  the  ion  olood  mveriee  rSor  due  to 
tbeUfhturbaleooe.  (Aathor)  ~a-'-P»v«ew 
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HEAT  TRANSFER  BY  COMBIRBD  Ci^lDUCTkW  AND 

RADIATION  THROUGH  A  RAIHATINQ  GAS. 

Master's  thesta, 

fay  Carl  Geoe  Stolberg.  Jun  64.  isap 

AFTT  GAM/MB/64  20 

Unclassified  report 

Descriptors:  (•Heat  transfer.  Gases),  Thermal  cooduo- 
tivlty,  Thermal  radlatton.  Flat  plate  modeta.  Cylindrical 
bodies.  Thermodynamics,  Temperature  sensitive  ele- 
mento.  Energy,  Digital  computers.  Statistical  data. 

Combined  oonductiaB  and  radiation  tbrot^^  a  radiatii^ 
gas  between  flat  plates  and  oonoentrto  cylinders,  havii« 
gray-isothermal  surfaces,  ta  tavesti^ated.  The  eikergy  equa- 
tion for  weakly  abaorbtng  gases  and  small  dlflereooes    ^^ 
bstween  surfsoe  temperatures  ta  solved  analyttoally  fbr 
flat  plates  and  numerically  for  concentric  cylinders.   For 
ooncentrto  cylinders,  114  different  (Ugltal  computer  solu- 
tions are  given.  The  effeoto  of  radius  ratto  and  surface 
emtaslvity  are  illustrated.  Finally,  an  apparatus  «u«ig~>«< 
to  verify  the  theoretioal  oalculatloas,  for  temperatures  less 
than  2000R  and  pressures  less  tium  20  atm,  ta  described. 
(Author) 
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Air  Force  Hast,  of  Tech..  Wright-Patterson  AFB,  Ofato. 

CONSTRUCTION,  TEST,  AND  CALIBRATION  OF  A 

mOH-TEMPBRATURB  DIPHBNYL  ETHER  DROP-TYPE 

CALORIMETER. 

luster's  thssta. 

by  Thomas  Marion  m^miiih.  .  Jun  64.  48p 

AFIT  GAW/ME/64  1 

Unclassified  report 

Descriptors:  (•Calorimeters.  Operation).  Temperatur* 
eensitive  elements.  Coastmctton.  Testa.  Calibration. 
Btiwrs.  CapiUary  tubes.  Furnaces.  Plstloum.  Nickel, 
Thermodynamics.  High-temperature  reeearcdu 

The  Bunsen  drop-type  calorimeter,  baaed  on  the  heat 
reffiired  to  melt  a  frozen  substance,  was  first  used  about 
1760  bjr  Dr.  Josef*  Black.  Thta  type  of  calorimeter 
measures  the  eiqiansion  of  the  nMOtti^  substsnoe  after 
a  heated  sampta  ta  dropped  into  ttte  area  cf  tiw  frozen 
eubstance.  A  ftimsoe  designed  for  operation  19  to  1500C 
heato  the  sampta.  and  diphenyl  ether  prorides  ttie  worUiw 
eubstaace  which  forces  mercury  ahM^  a  oallbrated 
cspillsry  tube.  Testing  has  permitted  calibr«tion  of  the 
eapillsry  and  calwilaMon  of  the  amount  of  best  lost  from 
a  ssaqde  during  ita  drop  from  the  Aimsoe  to  the  calori- 
meter. The  calculated  calorimeter  oonstsnt  of  19.1 
Ml/g  Hg  dlqtiaced  agrees  reasonsbly  with  constanto 
Otarmined  by  other  researchers.  The  resutts  cf  initlsl 
testiag  of  platinum  and  nickel  show  correlation  vttii 
y'Mtabed  data.  DtacossloM  of  prCUems,  and  recom- 
"y"*"**""  tor  fiirther  work  give  guidance  for  retlnemen 
of  the  ecvipment.   (Authos) 
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GAS  SEPARATION  IN  A  VORTEX. 

Master's  ttwsia. 

by  Anthony  J.  7.an>swH.   Msy  64.  138p 

AFIT  QAW/ME/64  3 

Unolasslfled  report 

Deacriptors:  (•Vorttoes.  Soparstfoa),  (•Carbon 
dtagdde.  Vortices),  Gsses.  lojectica.  Hllsch  tabes. 
Plssma  medium.  StablllaaWoa.  Space  nuclear  propulstoa. 
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Tte  aUBty  of  ■  gaoaoiia  Tortex  to  oootaln  a  foreign  gma 
witUB  the  con  was  ermlnatad.  Carbon  dioxide  was  injected 
azially,  from  eidt  to  entrance,  into  the  oore  of  a  vortex 
created  by  tangential  injection  of  air  into  a  vortex 
chamber.  A  suction  tube  in  the  back  wall  of  the  chamber 
was  used  to  obtain  the  mixture  in  the  core  for  chemical 
analjrsls.   Carboa  dioxide  concentration  in  the  core  was 
measured  at  varying  points  of  injection  for  vortex  tube 
diameters  of  1.  1  1/2  and  2  inches.   Tests  were  conducted . 
for  four  different  flow  rates  of  the  vortex.   It  was  found 
that  carbon  dioxide  concentration  decreased  ra|>idly  with 
axial  distance  from  the  point  of  injection,  and  maximum 
concentratleo  at  a  given  point  generally  decreased  with 
an  increase  in  the  ratio  of  air  mass  flow  to  vortex  tube  . 
diameter.    (Author) 
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HEAT  TRANSFKR  FROM  FIN-TUBE  RADIATOBS. 

Master's  thesis, 

by  Michael  Francisco  SarefaU.  Jun  64,  6£p 

AFTT  GAM/ME/64  16 

Unclassified  report 

Descriptors:  (*Heat  transfer.  Thermal  radiation), 
(^Radiators,  Heat  transfer),  Emisslvlty,  Blackbody 
radiation.  Meteors,  Spacecraft,  Thickness,  Equatioos» 
Programming  languages.  Physical  properties. 

A  FORTRAN  language  Cfnqniter  program  is  developed  to 
calculate  the  radiation  heat  transfer  characteristics  of  cir- 
cular tubes  with  longitudinal  fins.   Mutual  Irradiation  effecta 
between  the  tubes  and  the  fin  are  Included.   Arbitrary  fin 
emisslvlty,  fin  thickness,  and  tube  emisslvlty  are  also 
allowed  in  the  program.   The  results  indicate  that  the  fin 
thldmees  effects  are  practically  negligible  and  that,  for 
equal  fin  and  tube  emlssivities,  the  overall  fin-tube 
efficiency  is  not  proportional  to  tbe  emisslvlty.   For  exam- 
ple, using  for  reference  the  black  surface  results,  the  use 
of  an  efficiency  proportional  to  tbe  emisslvlty  would  result 
in  underestimating  the  efficiency  by  14v4  percent  In  the  case 
of  a  tube  radius  to  fin  length  ratio  of  1.0  and  a  fin-tube 
emisslvlty  of  0.5.  (Author) 
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Air  Force  Inst,  of  Tech.,  Wrlgfat-Patterson  AFB,  Ohio. 

A  CALORIMETRIC  DEVICE  FOR  THE  MEASUREMENT  OF 

TOTAL  HEMISPHEHICAL  EMITTANCE. 

Master's  thesis, 

by  Bobby  R.  Putnam.  Jun  64,  156p 

AFTT  GAM/ME/64  15 

UooUBsified  report 

Descriptors:   (*Calorlmeter8,  DeslgiO.  (*ThermJLl 
radiation.  Measurement),  Heat  transfer,  Emisslvlty, 
Thermodynamics,  Thermocouples,  Thermal  conductivity. 
Disks. 

Of  the  many  different  methods  available  for  measuring 
total  hemiq>berical  emlttance,  the  8teady-<8tite  calorlmetrlc 
method  is  the  slii4>lest  and.  potentially,  the  most  accurate. 
A  steady-sti^  calorlmetrlc  device,  't— «g~^  for  the 
measurement  of  total  hemispherical  emlttance  of  thin  flat 
disc  specimens  which  are  heated  by  thermal  radiatloB  from 
a  hot  wall,  was  evaluated  over  the  emlttance  range  of  ap- 
proximately 0.06  to  0.98.   Equations  were  developed  for  tiw 
calculation  of  q)eclmen  emlttance  for  which  only  tempera- 
tures need  to  be  measured.   Also,  equations  for  determining 
the  total  heat  loss  (radiation  plus  condoctton)  through  the 
disc  thermoooi4>le  wires  were  deivekyed.  Thirteen  q>eoi- 


mens  were  evaluated,  at  temperatures  ranging  between  OF 
and  180F.  to  determine  tbe  accuracy  of  the  apparatus.   Ex- 
perimental results,  compared  to  theoretical  and  reported 
emlttance  data,  prove  the  apparatus  to  be  reliable  for  ex- 
tremely accurate  emlttance  measurements  over  the  entire 
emlttance  range  cf  0.06  to  0.98.   (Author) 
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RESEARCH  ON  EFFECTS  OF  ARC  FLUCTUATIONS  ON 

SPECTR08C0PICALLY  DETERMINED  TEMPERATURES 

IN  ARC  PLASMAS. 

Final  rept.  for  May  63-May  64, 

ity  Jay  Burns.   Jtil  64,  74p 

Contract  AF33  657  10856,  ProJ.  7360.  Task  736004 

ML  TDR64  243 

Unclassified  report 

Descriptors:  (*Plasma  medium.  Temperature),  Electric 
arcs.  Plasma  jets.  Turbulence,  Spectroscopy,  Optical 
equiiHnent  components.  Plasma  oeclllatlons. 

Results  of  timfe-resohred  spectroscopic  temperature 
measurements  In  small  regions  of  a  txirbulent  laboratory 
arc  plasma  generator  are  described.    Techniques  and 
instrumentation  for  carrying  out  time-resolved  measure- 
ments are  described.   The  effects  of  arc  turbulence  on  - 
apparent  spectroscopic  temperatures  determined  by 
conventional  spectroscopic  methods  are  demonstrated.   The 
errors  In  average  temperature  measured  by  conventional 
spectroscopy  as  compared  with  the  true  average  tempera- 
ture In  the  same  region  of  the  arc  determined  by  time- 
resolved  spectroecopy  are  appreciable.   No  simple  way  was 
found  to  find  true  average  temperatures  In  a  turbulent  arc 
plasma  from  apparent,  conventional  spectroecopic, 
average  values.  (Author) 


AD-604  893  Dlv.    25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Aerospace  Corp..  Los  Angeles,  Calif. 
GENERAL  RESEARCH.   EXPERIMENTAL  OBSERVA- 
TIONS OF  KADOMTSEV  INSTABILITY  IN  A  HIGHLY 
IONIZED  HEUUM  PLASMA, 
tqr  D.  A.  McPherson.   31  Jul  64,  3^^   ATN-64(9230)-2 

Unclassified  report 

DescHptors:  (*Pla8ma  oaciUations,  Electric  currents), 
(*Magnetohydrodynamics,  Plasma  oscillations).  Plasma 
medium,  Helium,  Mechanical  waves,  Damping,  Polariza- 
tion. Electrical  conductance. 

Experimental  observations  of  the  Kadomtsev  current- 
convectlve  Interaction  between  a  hydromagnetlc  wave  and  an 
electrical  current  were  made  using  a  highly  Ionized  helium 
plasma  to  verify  the  theoretical  analysis  of  Woods. 
According  to  theory,  the  damping  erf  the  wave  should  be 
modified  by  the  addition  of  a  term,  the  sign  of  which  depentto 
upon  the  sense  of  circular  polarization  of  the  wave.    Data 
were  taken  to  determine  the  dependence  of  this  term  upon 
electrical  current,  wave  frequency,  conductivity  gradient, 
and  wave  polarization.   In  all  instances,  the  experimental 
observations  are  in  agreement  with  the  theoretical 
predictions.  (Author) 
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Quarterly  progress  rept.  no.  4,  8|  #an-8  Apr  64. 

by  J.  W.  Johnson.   30  Apr  64,  ip 

Contract  NOb»88487,  Projs.  Si^  12  01,  PAU4444 

Unolasaifled  report 

De8cr^)tor8:  (•Thermoelectricity,  Materials).  (•Semi- 
conductors, Thermoelectricity),  Energy  conversion. 
Resistance  (Electrical),  Liquids,  Copper  confounds. 
Sulfides,  Lead  compounds.  Measurement,  Eutectlcs, 
High  temperature  research.  Electrical  conductance. 

Measurements  of  the  Seebeok  ooefficlent  and  resistivity 
of  the  cuprous  sulfide-lead  sulfide  system  in  the  liquid 
state  have  been  made  for  conqx>sttlons  containing  76,  70, 
65,  60,  and  25  mole  percent  ct4>rcius  sulfide.   Prelimi- 
nary results  for  this  system  indicate  that  Seebeck  coef- 
ficient progresses  smoothly  from  p-type  at  high 
cuprous  sulfide  compositions  to  n-type  at  high  lead  sul- 
fide compositions  passing  through  zero  near  the  eutectic 
composition  at  61  mole  percent  ciiprous  sulfide.  Similar 
behavior,  although  not  quite  as  dWttnot,  is  exhibited  by 
tbe  resistivity  at  cor-*—*  ^«uiq>er«ture.  (Author) 


AD-604  923  Dlv.    25 

OTS  Prices:  HC  H.OO/UF  $0.50 

RAND  Coip.,  SanU  Monica.  Callt 

A  NOTE  ON  THE  DYNAMICS  OF  A 'DISORDERED 

LINEAR  CHAIN, 

by  Richard  Bellman.   3  Aug  55,  Spi  P-713 

Unclassified  report 

Descriptors:  (•Harmonic  oscillaidrs.  Dynamics), 
(•Dynamics,  Harmonic  oscillators),  Linear  systems, 
Vibration.  Distribution  theory,  StatisUcal  functions. 
Algebra.  Matrix  algebra,  Harmonic  analysis. 

By  a  disordered  linear  chain,  we  mean  a  chain  of  one- 
dimensional  harmonic  linear  oscillators,  each  coi^led  to 
its  nearest  neighbors  by  harmonic  lorces,  with  the  mass 
of  each  oscillator  and  the  coiqiling  parameters  taken  to 
be  random  variables  with  known  distributions.   The  prob- 
lem of  calculating  the  distribution  ftmctlon  of  the  fre- 
qpiencles  of  the  normal  modes  of  vibration  of  tbe  chain 
in  the  limit  as  the  chain  becomes  infinitely  long  was  re- 
solved by  F.  J.  £>yson.   This  paper  presents  a  simple 
algebraic  proof  of  the  essential  linMt  relation  in  Dyson's 
paper.  (Autix>r) 
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THE  POWER  SPECTRUM  OF  THE 

SCATTERED  FIELD, 

by  William  C.  Hoffman.    11  Oot  55,  16p   P-749 

Unclassified  report 


Descriptors:  (•Electromagnetlsm,  Refractive  index), 
(•Refractive  Index.  Electromagnetlsm),  (*Turbulence, 
Electromagnetlsm),  Electromagnetic  waves,  Eleotro- 
magnetic  fields.  Partial  differential  equations. 
Dielectrics.  Ionospheric  propagation,  Scatterl^. 

The  theoretical  problem  of  wave  motion  in  a  medium 
which  is  isotropic  but  turbulent  and  whose  index  of  re- 
fraction Is  a  random  function  of  position  is  discussed. 
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SURFACE-PROTECTION  AND  COOLOIQ  SYSTEMS  FOR 
HIOH-SPEED  FLIGHT, 

by  D,  J.  Masson  and  Carl  Gazley,  Jr.  23  Mar  56.  rev. 
16  Apr  56,  60p   P-829 

Unclaaeified  rqioji 

Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descr^tors:  (•Aerodynamic  heating.  Heat  transfer), 
(•Cooling  and  ventUaMng  equipment,  Fllgfat).  Heat- 
resistant  materials.  Cooling,  Coatings.  Heat  shields. 
Gkilded  missiles,  Aircraft. 

The  high  velocities  proposed  tor  various  flight  applica- 
tions pose  difficult  problems  in  protecting  tbe  surface 
structure  and  internal  conq>artment8  from  the  effects  of 
severe  aerodynamic  heating  rates.   The  paper  discusses 
systems  for  surface  protection  i^ainst  transient  and 
continuous  heat  inputs,  corresponding  to  typical  mlssUe 
and  aircraft  flight  paths,   ^stems  tor  transient  heat 
loads  can  consist  of  beat  sinks  of  various  sorts,  involv- 
ing the  abeorptton  of  heat  by  virtue  of  a  material's 
sensible  (temperature-rise)  heat  capacity,  latent  heat 
capacity,  or  chemical  beat  capacity.    For  steady-state 
or  sloviy  varying  heat  Inputs,  systems  for  surface 
Totactlon  and  compartment  cooling  can  be  either  of 
the  passive  or  acUve  types  depending  on  the  flight  path 
and  on  con^>artment  heat  densities.   Comparisons  are 
made  of  various  systems  tor  several  typical  mwratinc 
conditions.   (Author) 
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JHE  NATURE  OF  AXISYMMETRIC  WAVE  FIELDS  IN 

ELASTIC  SOLIDS, 

Iqr  H.  A.  Lang.   Rev.  2  Nov  56,  4^)   P-832 

Unclassified  rqwrt 

Descriptors:  (•Mechanical  waves,  Prc^agation),  SoUds, 
Elasticity,  Harmonic  analysis.  Integral  transforms. 
Stresses,  Deformation,  Acoustics,  Fracture  (Mechanics), 
^allation.  Explosion  effects,  Slesmic  waves. 

E]q)resslons  for  the  displacements  established  In  an 
infinite  half-space  by  a  concentrated  unit  Impulse  which  is  a 
step  function  of  time  are  determined  by  extending  to  the 
Mtially  symmetric  case,  the  procedure  of  F.  Sauter's  pr»- 
▼toosly  ^^lled  to  the  ccmcentrated  line  shock  in  two 
dimensions.   The  results  are  used  to  prove  that  a  pulse  in 
acoustic  material  travels  witoout  dllaUtton,  rotation,  or 
acceleration.   Some  evidence  Is  presented  for  tte  conjecture 
mat  wave  transmission  may  depend  upon  tte  fact  ttat 
Poisson  s  ratio  is  above  or  below  a  critical  vahie.   The 
te«x)rtance  of  this  basic  problem  to  related  problems  in 
fracture  Initiation,  spalling,  explosive  loads,  seismology, 
wave  reiaforoements  in  plates  of  finite  thickness  Is  briefly 
noted.  ' 
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OTS  Prloesj  HC  $1.00/MF  $0.50 
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ON  THE  PRINCIPLE  OF  INVAIUANT  IMBEDDING  AND 

PROPAGATION  THROUGH  INHOMOGENEOUS  MEDIA, 

by  Richard  Bellman  and  Robert  KaUba. 

10  Apr  56.  lOp  P-839 

Unclassified  report 

Descriptors:  (n.lght.  Scattering).  (•Electromagnetic 
waves.  Propagation),  Invariance.  Vector  analysis, 
Transformattons  (Mattematlcs),  Equations. 

The  purpose  of  tte  paper  is  to  present  a  new  technique 
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for  the  >ta<Iy  dfpropagatlon  through  inboiDogeneoQS  and 
random  media,  baaed  upon  an  inyarlaoce  principle  which  1b 
called  the  'prlnolple  of  InTarlant  Imbedding.'   Aa  an 
apfdlcatkm.  conBlderatlon  la  glTen  to  the  problem  of  the 
soatterlog  of  light  by  an  labomogeneoua  medium  of  finite 
dqilh.  The  ooireepcatding  problem  for  homogeneooa  media 
was  treated  by  Ambanumlan  and  ChandraaeidULr.  (Auttor) 


AD-605  0a4  DiT.   2S 

OTS  Prloee:  HC  $1.00/IIP  $0.50 
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PBOPSRTIBS  OF  THE  SEOCK  TRANSTTION  AT  LOW 

TBMPBRATUBB, 

by  J.  J.  QUrarry.  U  ^r  M.  10p  P-840 

Unclaastftod  report 


Deacrtptors:  (*aiO(dc  wmyea,  Thermodynamlca), 
Entropy,  Bquatlona  of  atate,  Tranaformatlona,  0 
Sollda,  Atomic  propertiea.  Mattematlcal  modela. 


Bethe'a  equation  for  the  change  of  entropy  In  wayea  of 
flntta  amplitude  la  shown  to  be  Inapplicable  for  an  Initial 
state  of  temperature  arbitrarily  cloae  to  absolute  lero  for 
a  aubetance  possessing  a  zero-point  preaaure  (or  energy). 
Thermodynamic  functlona  for  such  a  substance  at  low 
temperature  are  formulated  in  general  terms  applicable  to 
the  Ferml-Dlrac  gas.  the  Thomaa-Ferml  atom,  the  Debjre 
aoUd.  and  the  Mle-Oi6nelaen  aoUd  aa  apeolal  oaaes.  The 
ooDdttlons  under  wliich  the  equation  of  state  satisfies  the 
Bethe-Weyl  conditions  are  given.   Of  the  usual  four  basic 
properties  of  the  abock  transition  under  the  Bethe-Weyl 
oondltioas.  two  must  be  modified  for  the  class  of  substances 
in  question,  for  an  initial  state  arbitrarily  close  to  zero 
temperature.   The  argument  follows  from  extension  of 
Betlie's  method,  by  Taylor  expansion  of  the  Hugonlot 
function  about  tiie  initial  state.   The  results  are  shown  to  be 
oooaiatent  with  Wej^'a  prooedore.  (Author) 


AD-605  036  DIt.    2S,  17 

OTS  Prlcea:  HC  $1.00/UF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 

AMPLITUDES  OF  THERMAL  VIBRATKDN  AT  FUSION, 

by  J.  J.  Qilrarry.    1  May  56,  1^   P-854 

Unclassified  report 

Descrtptors:  (*Crystal  lattices.  Vibration),  Metals, 
Melting,  Thermodynamics.  X-ray  diffraction  analysis. 
Crystal  structure. 

On  the  basis  at  theoretical  restilts  from  the  Debye-Waller 
theory  of  the  thermal  dependence  of  x-ray  reflection  In- 
tensity, relatively  accurate  values  of  the  Lindemann  con- 
stant are  determined  for  ten  metals  by  use  of  rigidity  moduli 
at  fusion  with  previously  determined  bulk  moduli.   Agree- 
ment of  the  derived  value,  RHO,  of  the  critical  ratio  at  root- 
mean-square  amplitude  of  thermal  vibration  to  nearest- 
neighbor  distance  at  fusion,  with  the  corresponding  value 
from  x-ray  intensity  data,  is  Improved  for  the  case  (AI) 
favorable  for  comparison.   The  average  value  of  RHO  over 
the  body -centered  cubic,  face-centered  cubic,  and  hexagonal 
lattice  types  is  0-11  sub  1  in  excellent  agreement  with  the 
value  0.10  sub  5  given  by  Gruneisen.    Relatively  accurate 
values  of  the  Lindemann  constant  for  Pb  and  Al  imply  that 
this  quantity  can  not  be  a  strict  constant  over  a  lattice  type; 
however,  the  asstmiptlon  of  an  average  over  the  lattice  type 
yields  an  excellent  approximation  for  the  face-centered  cubic 
elements.  (Author) 
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ELASTIC  STRESSfiS  PAODUCSiyiRit  HALF  PLANE  BT 

8TBADILT  MOVINQ  LOADS, 

by  J.  D.  Cote  and  J.  H.  Butti.  ai  Am  56,  38p  P-884 

Unolaiaifled  report 

Deaoriptora:  (*Strea8ea,  Load  dlatrlbution).  (*Load  dla- 
trCbution,  Dynamics).  («Blaatlolty,  Tbaoxy).  Meohanioa, 
Shock  wavea,  Mecdianloal  wavea.  Strain  (Meohanioa),  ve- 
locity, Dynamioa,  Equatlaoa,  Integration,  Partial  differen- 
tial equations. 

A  ataOj  la  made  of  atreaaea  and  dlaplaoementa  induced  in 
an  elaatic  half  plane  (plane  atraln)  by  a  ooocentrated  line- 
load  moving  at  a  oooatant  apeed  aking  ita  auiface.  The  atreaa 
field  for  an  aiidtrary  toad  diatrUntioo  can  be  built  up  by 
aupezposltlon  of  ttieae  oonoentrated  load  aohitfana.  Three 
caaea  are  oonaidered:  the  load  la  movii^  more  alowly  Uiaa 
eltiier  tlM  longitudinal  or  transversal  wave  speeds  of  the 
elaatic  medium  (subsonic  case),  the  load  speed  is  betwean 
the  two  wave  speeds  (transonic  caae).  the  load  apeed  la 
greater  than  eitlier  wave  speed  (soperaonic  caae).  In  each  at 
tiMae  caaea  the  nature  of  tho  aingularity  oauaed  by  the  load 
ia  examined  and  the  complete  solution  is  giveo.  (Author) 


AD-60S  059  Dtv.    25,  2 

OTS  Prices:  HC  ll.OO/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 
YARL\TION  OF  THE  AMPLITUDE  OF  THERMAT 
VIBRATION  ON  THE  FUSION  CURVE, 
by  J.  J.  Qilvarry.  11  Jul  5«,  2^)   P-894 

Unclaaatfied  report 

Descrtptors:  (*Phase  studies,  SoUds).  (•Melting.  Solid*). 
(*Sollds,  Phase  studies).  Mathematical  analysis.  Heat  ot 
fusion.  Entropy,  Temperature,  Pressure.  Vohmie.  Alkali 
metals.  Tables,  Oeopfayslcs.  Crystal  lattloea.  Thermal 
atresses.  Vibration.  Theory. 

A  differential  relation,  which  is  equivalent  to  the  Debye- 
Waller  identification  of  the  Debye  and  Lindemann  fre- 
quencies at  fusion,  is  generalized  to  take  Into  account  vart- 
ation  along  the  fusion  curve  of  the  critical  ratio  of  the  root- 
mean-square  amplitude  of  thermal  vibration  to  the  nearest- 
neighbor  distance  of  the  atoms  in  the  solid  at  fusion.    Thus 
extended,  the  theory  jrlelds  an  expression  for  the  Gruneisen 
parameter  of  a  solid  at  fusion  In  terms  of  fusion  parameters 
and  the  rate  of  change  of  the  crttlcal  ratio  with  respect  to 
volume,  which  is  valid  for  elements  whose  fusion  curves 
have  either  normal  or  abnormal  slopes.   Values  of  deriva- 
tives of  the  critical  ratio  with  respect  to  volume,  tempera- 
ture, and  pressure  at  fusion  are  obtained  for  16  elements. 
The  results  yield  evaluations  of  the  change  in  the  critical 
ratio  along  the  experimentally  determined  fusion  curves  for 
three  alkali  metals,  and  permit  estimates  in  other  cases. 
It  Is  concluded  that  the  assumption  of  a  fixed  Lindemann 
constant  along  the  fusion  curve  of  a  particular  element 
represents  an  excellent  approximation.  In  general,  for 
elements  with  normal  fusion  curves  (for  the  case  of  claaa- 
ical  excitation  of  the  lattice  vlbratlona).   The  same  conclu- 
alon  Is  obUlned,  within  certain  approximations,  from  the 
order-disorder  theory  of  Lennard-Jones  and  Devonshire 
for  the  melting  process,  and  the  theory  of  Fisher  for 
stability  of  the  liquid  phase.    (Author) 


AD-605  076  Dlv,   25.  17 

OTS  Prices:  HC  11.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 

cm  THE  MECHANISM  OF  FATKIUE.   A  DISCUSSION  OF 

A  PAPER  BT  THOMPSON,  WAD6WORTH.  AND  LOUAT, 

PHILOaOPHICAL  MAGAZINE.  FEBRUARY,  1956, 

by  F.  R.  Shanley.   9  Aug  56,  lOp  P-9a0 

Unclaaaified  report 
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I^aper  dlacuaaed  waa  originally  p«b.  1b  Fhiloaofriiloal 

Magazine  (England)  1956,  n.a.  v.L 

I>a«>ztptorat  (•Fatlgoa  qiechanloa).  Theory).  Fracture 
(Meohanioa).  Cxyatal  lattloe  def^^ta.  Creep,  Surface 
pnqwrtlea.  Streaaaa,  Copper,  Cnratal  atiuotura. 
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IMPURITY-INDUCED  LOCALIZED  MODES  OF  LATTICE 
VIBRATION  IN  A  DL^TOMIC  CHA3H, 
by  Robert  L.  Bjoriu   20  Sep  56,  2^   P-943 

Iteolaaaified  report 
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Descriptors:  (♦Crystal  lattices.  Vibration),  Crystal 
lattice  defects.  Impurities,  Diatomic  molecules.  Optical 
properties.  Acoustic  properties.  Mathematical  models. 
Vector  analysis. 
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The  normal  modes  ot  vibration  add  their  aaaodated 
frequencies  are  found  for  a  dtatomlc  chain  contalnliv  an  Im- 
purtty  of  different  mass  and  force  constant  than  the  atom 
which  it  replaces.   Localized  modes  are  found  which  have 
appreciable  components  only  near  the  Inqxirlty  and  whoae 
frequanotea  are  diaplaced  from  Ito  oontinua  of  the  optical 
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and  aeouatlc  banda  Into  the  fbrbtddea  g^>  or  above  tiw  opti- 
cal band.   The  number  of  localized  modea.  their  general 
poaltlon  (forbidden  ga^)  or  above  optical),  and  their  symmetiy 
(odd  or  even),  engendered  by  aqy  InqMrtty  are  presented 
graphically.   It  Is  shown  that  when  a  strongly  localized  nooda 
la  preaent,  other  modea  avoid  the  impurtty.  (Author) 
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ON  THE  PRINCIPLE  OF  INVARIANT  IMBEDDINO  AND 
DIFFUSE  RELECTION  FROM  CYLINDRICAL  REGIONS, 
by  Richard  Bellman  and  Robert  Kalaba.   14  Nov  56, 
tiip  P-976 

Unclaaaified  report 

Descrtptora:  (•Etootnmiagnetic  wavea,  Refiectlon), 
Scattering,  Dlffualon,  Cyllndrtcal  bodiea.  Spherea,  Invart- 
ance.  Vector  analyaU.  Nonlinear  differential  equations. 

It  Is  shown  that  the  principle  of  Invariant  Imbeddli^ 
(Introduced  in  AD-60S  023)  permits  the  treatment  of  prob- 
lems of  radiative  transfer  from  cylindrical  and  spherical 
geometries  In  a  unitary  faahlta. 
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STATUS  PREDICTION  OF  SCHEDULED  EQUIPMENT, 

by  Robert  E.  Johnson  and  Bernard  J.  Marks. 

Aug  61,  38p    P-2435 

Unclassified  report 

Prepared  In  cooperation  with  Soutbem  Illinois  UdIt., 
Carbondale.  IlL 

Descriptors:  (*Schedullng,  Management  control 
systems),  Probability,  Operations  research.  Mathematical 
models.  Matrix  algebra.  Stochastic  processes,  Control, 
Aircraft. 

This  paper  describes  a  method  of  predicting  the 
status  of  equipment  and  an  e;q)erlment  that  was  performed 
in  order  to  gain  experience  with  the  method.   In  the 
prediction  model,  the  movement  of  units  of  equipment  from 
ooe  state  to  another  is  governed  not  only  by  the  transition 
probabilities  of  a  Markov  chain,  but  also  by  a  control 
process  that  is  called  'soheduling*.   In  scheduling, 
reassignments  of  equipment  from  certain  states  to  others 
are  planned  for  various  future  times.   Because  the  number 
of  units  actually  available  for  reassignment  is  a  random 
variable,  'expected  reassig;nments'  are  used  in  determining 
equipment  status  at  each  successive  stage  in  the  predlctlOD 
process.    Expected  reassignments  are  used  to  modify 
equipment  status  at  the  beginning  of  the  period  and  then 
the  transition  probabilities  of  a  Markov  chain  are  used  to 
determine  the  status  of  equipment  at  the  end  of  the  period. 
Using  the  resulting  predictions,  the  decision-maker  is  In 
a  position  to  evaluate  the  future  performance  of  the 
system  and  adlust  his  schedule  accordingly.   (Author) 
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METHODOLOGY  FOR  RELIABLE  FAILURE  REPORTING 

FROM  MAINTENANCE  PERSONNEL, 

t^  F.  A.  Hadden  and  L.  W.  Sepmeyer.    15  Jul  54,  9p 

P-545 

Unclassified  report 

Descriptors:  ('Management  engineering.  Maintenance), 
('Maintenance  personnel.  Reliability),  Failure  (Mechanics), 
Malfunctions,  Reports. 

The  work  described  In  this  paper  is  based  upon  experience 
gained  at  a  United  States  Air  Force  Lostallation,  but  it-la 
clear  that  many  of  the  concepts  which  emanate  from  the 
consideration  of  the  human  factors  involved  are  applicable 
to  getting  failure  data  in  industrial  and  other  organizations. 
Consideration  of  field  conditions  forces  one  to  the  con- 
clusion that  the  maintenance  technician  is  the  only  prac- 
tical source  of  the  required  failure  or  malfunction  data, 
except  for  very  special  projects  where  it  may  be  practical 
to  hsre  a  large  number  of  people  assigned  specifically 
to  the  Job  of  taidng  data.   The  basic  problem  is  how  to 
make  the  maintenance  man  a  reliable  link  in  the  failure 
reporttag  process.   The  lessons  learned  from  this  field 
trial  are  not  black  or  white  rules  that  must  be  rigor- 
ously aAered  to,  but  rather  a  set  of  four  basic  princi- 
ples, each  of  which  contributes  to  a  successful  reporting 
system.   The  four  principles  are  (1)  consideration  of 
human  factors,  (2)  payment  for  the  data  in  a  tangible  way, 
(3)  delegatkm  of  re^wnsibillty  for  reporting  to  the  lowest 
possible  organisattonal  level,  (4)  design  of  the  reporting 
form  for  the  maintenance  man.   Each  of  these  prliiclples 
are  discussed. 
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A  LINEAR  PROORAMMINQ  MODEL  OF  THE  U.  S. 

PETROLEUM  REFINING  INDUSTRY, 

by  Alan  S.  Maane.  Rev.  16  May  56,  89p   P-S63 

Unclassified  report 

De8cr4>tors:  (*Llne«r  programmli^  SoheduUac), 
(*Petroleum  Industry,  Mathematical  models),  ('Re- 
fineries, Mathematical  models),  CSohedullng,  Petroleum 
Industry),  Economics,  Petroleum,  Transportation.  Geog- 
raphy, Operations  research.  Sampling.  Matrix  alfefara. 
Production,  Processing.  United  States. 

This  paper  reports  iqxm  the  construction  of  one  of  a 
series  of  process  analysis  models  that  are  being  developed 
for  the  United  States  economy.   The  general  purpose  of 
these  studies  is  to  give  numerical  answers  to  questions 
about  production  ct4>ability,  and  at  the  same  time  to  *»^ 
account  of  potential  substitutions  between  alternative  pro- 
duction processes. 
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ON  THE  OPTIMAL  INVENTORY  EQUATION, 

by  Richard  Bellman,  Irving  Glicksberg,  and  01iv«r 

Gross.   28  Sep  54,  7p   P-572 

Unclasstfled  report 

Descriptors:  (*Ipventory  control.  Optimisation), 
Mathematical  models.  Dynamic  programming,  Theory, 
Costs,  Economics,  Equations. 

A  summary  is  presented  of  some  results  recently 
obtained  in  ooimection  with  the  problem  of  optimal  inven- 
tory.  Solutions  are  given  for  the  case  of  pi^>portlooal 
costs  and  arbitrary  demand,  and  for  the  case  where  ttia 
costs  are  linear  constant  terms  representing  administra- 
tive costs.   (Author) 


AD-604  403  Dlv.   26.  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Moolca,  CaUt. 

TECHNIQUES  IN  PUTTING  FAILURE  DATA  TO  WORK 

FOR  MANAGEMENT, 

by  F.  A.  Hadden  and  L.  W.  Sepmeyer.   30  Sep  54, 

21p   P-573 

Unclassified  report 

Descriptors:  CReliabtltty  (Electronics),  Reports), 
(•Management  control  systems.  Reliability  (Electronics)), 
Electronic  ecfiipment.  ^are  parts.  Mathematical  analy^. 
Logistics,  Progranmdng  (Computers),  Statistical  data. 
Punched  cards.  Malfunctions. 

An  extended  field  study  was  made  of  methods  of  failure 
reporting  and  of  machine  reduction,  analysis,  and  presen- 
tation of  failure  data-   The  paper  presents  the  results  of 
this  study,  and  shows  how  a  field  failure  reporting  system 
can  be  used  as  a  tool  for  control  of  equlpnMot  rellaliility. 
The  system  developed  as  a  result  of  the  field  study  is 
described  lo  some  detalL  The  discussion  in  tiie  body  of 
the  text  covers  report  and  presentation  forms;  techniques 
of  gathering,  analyzisg.  and  presenting  the  data;  matbe- 
matical  considerations  on  which  the  analysis  is  based; 
and  management's  use  of  the  data  to  improv*  reUabUity 
and  spare  parts  supply.   Appendices  provide  more  de- 
tailed statements  on  these  topics,  including  aa  abstract 
of  the  machine  procedures  required  to  produce  the  tabu- 
lations illustrated. 
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TAL  DEFCAMATION. 


Unolaastfled  report 

DMorlptors:  (nietals.  Surface  pUiperties),  (*Hot 
working,  Metals),  ('Frlotlon.  Hot  working),  Cooqiresslve 
properties,- Daformatloa,  Test  equUnnent,  Test  methods. 
Sheets,  Dies,  Alloys,  asfrartory  yetsla,  Beiyllittm, 
Steel,  Aluminum  alloy. 


r- 


An  lafestlgatloB  of  frlctional  phenomena  encountered  at 
the  interface  of  tool  and  wortpieoe  daring  the  hot  defor- 
Burtioa  prooessias  of  metals. 
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Descriptors:  ClnTeotory  oontrcd,  Optlmlaatkn). 
(•Optimization,  Inventory  control),  Economics,  Mathe- 
matical models,  Operatioos  research.  Stock  level  con- 
trol. Equations,  Dynamic  programming. 

A  number  of  ftmotloaal  equations  which  arise  in  the 
optimal  inventory  problem,  the  geaaral  problem  of  order- 
ing in  the  face  of  an  uncertain  fUtur*  demand,  are  dis- 
ctissed.  Complete  solutions  are  oUtBlned  for  the  case  of 
aa  arbitrary  number  of  items  and  irbitraiy  distributloa 
of  demand  when  the  cost  ftaottoas  Me  taken  praportlooal 
to  the  (^piaatlty  ordered.  (Author) 
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INDUSTRY-WIDE,  MULTI-INDUSTftY  AND  ECONOMY- 
WIDE  PROCESS  ANALYSIS, 
by  Harry  Maikowltz.   18  Nov  64,  64|>  P-600 

UDclasslfled  report 

Descr^itors:  (*bidustrial  pmdacttoa.  Mathematical 
aaalysls),  (*Eoonomlos.  Liaear  programmlag).  CLlnear 
progranunint,  iBrimtrlal  production).  Mathematical 
modela.  Petroleum  Industry,  Mani^pemeat  engiaeerii^ 

Process  analysis,  as  tiw  term  is  uMd  here,  refers  to  the 
formal  analjrsla  of  industrial  productive  processes.  It 
onnslsts  of  (a)  the  oonstruotioB  of  a  matlttmatlcal  model 
which  reflects  the  productive  prooaases  avallaUe  to  a 
firm,  aa  iadustry,  a  gro^p  of  ladustries  or  aa  eoooomy; 
and  (b)  the  use  of  tUs  moM  to  ectttaate.  uuler  vatipus 
oondltlons,  the  capabilities  of  this  firm.  Industry,  group 
of  IndHStries  or  eoonomjr.  An  exanwle  of  a  subaaalysls 
Is  pressated  to  illustrate  (^  how  a  technology  can  be  ex- 
pressed la  linear  programming  terms,  (b)  the  level  of  . 
detail  that  is  desired  la  the  aubsBalgnes,  and  (<^  how  a 
subaaalysls  aiay  be  used.  The  ««*finiit<t^  of.  and  the 
aide  to.  the  building  of  aa  eoonoaoy-'Wlde  model  are  dis- 
oussed.  Aa  eoononqr-wlde  prooess  analysis  model  1*. 
oonq>ared  with  other  eooaomy-vkle  models.  B  also 
dlsousses  what  can  and  cannot  be  h»ped  for  frsm  mi 
eoonomy-wlde  process  analysis. 
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A  PRODUCTION  SMOOTHING  PROBLEM, 

by  Selmer  Johnson  and  George  Dantaig.  6  Jan  55. 

rev.  28  Feb  55.  29p   P-610 

Unclassified  report 

Descriptors:  CProduotlota  control.  Mathematical  pro- 
gramming). (*Scbeduling,  Production  control).  Oper- 
ations research.  Convex  sets.  Matrix  algebra.  Linear 
prograauniag,  QraphicB,  Theorems. 

A  single  item  is  to  be  produced  over  a  given  number  of 
time  periods  to  satisfy  known  future  requirements  while 
mlnlmtr.lng  costs  where  the  costs  per  unit  for  produc- 
tion, storage,  aad  change  in  production  rate  are  known 
taaotiODB  of  time.   While  such  a  problem  can  be  solved 
by  regular  liaear  programming  methods,  the  novel  fea- 
ture here  is  that  the  primal  and  dual  problems  ai:e 
solved  Jointly  by  meaas  of  a  rapid  graphical  method  in- 
volving oaly  intersections  and  rotations  of  straight  lines. 
The  underlying  reason  for  this  stems  from  a  special 
property  of  the  near  'square  block  triangular'  nature  of 
•the  coefficient  matrix.    (Author) 
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A  STOCKPILING  PROBLEM:  MATHEMATICAL 

TREATMENT, 

by  J.  M.  Danskln.   23  Feb  53,   19p  P-634 

Unclassified  report 

Descriptors:  (•Strat^c  materials.  Mobilization), 
(•Stock  level  control.  Mathematical  analysis).  Indus- 
trial production.  Costs.  Theorems.  ProbabUity. 
Functions. 
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SCaiE  STATISTICAL  PROPERTIES  OF  SELECTED 

INVENTORY  MODELS, 

by  Murray  A.  Oelsler.  Dec  61,  31p  P2502 

Unclassified  r^iort 

Deaor4>tor8:  flBventory  contnd.  Statistical  processes), 
CStatlBtical  processes.  Inventory  control).  (•Mathe- 
matical models.  Inv«itory).  Analysis  of  variance,  Cor- 
relatioo  techniques.  Management  engineering,  Ec^iations,. 
Numerical  methods  and  procedures. 

IB  ttie  stody  of  Inventoiy  policies  an  laterest  is  shows 
not  only  in  tlie  mean  values  of  such  Important  random 
variables  as  number  of  shortages  per  time  period,  but 
also  in  their  variance,  and  oovariaace  properties.  Such 
arlrtitlonsl  properties  are  of  interest  la  taiteipietii«  the 
stability  of  an  esqMOted  value,  under  assumed  inventory 
policies  and  parameters,  and  in  using  stochastic  or  Monte 
Cario  models  to  calculate  estimates  of  the  expected  vd- 
oes  by  sampling  techniques,   ht  this  pifier,  compar- 
atively sinqjle  iaventory  models  are  examined  and  the- 
eaqiected  value,  variance,  and  selected  covariance  and 
correlations  of  the  random  variables  representii^  stock 
on  hand,  shortages  per  period,  overages  per  period  and 
reorder  quantity  are  derived.   (Author) 
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HYDBODTNAiaC  OOMPRBSSIVB  FOBQINQ. 
Final  npL  for  9  Jul  62-1  Jul  64. 
by  Rlchazd  U.  Cogux.  Jul  64,  »0p 
Oontnct  AF33  857  8793.  ProJ.  7  890 
ML  TORM  MO 

UncUsaifled  rq»rt 

DMcrlpton:  (*Hlsli  preasura  reMarch,  Forglns), 
(*For^Bg,  Pydroatadc  pressure),  <*Hydrofonnliig  (Me- 
ctaanlca).  Foigiiig),  Manufactuiii:^  metbods,  Dlea,  Hydro- 
dynamics, Compressive  properties.  Deformation,  Chro- 
mium alloys.  Aluminum.  Cart»n  alloys.  Steel,  Ntokel  alloys. 
Iron  alloys,  Marteoslte,  Anlsotropy.  Titanium  alloys. 
Molyixieoum  alkqrs.  Structural  properties.  Loading  (Me- 
chanics), Extruoian,  Dies,  Temperature,  Stresses,  Vana- 
dium alloys. 

A  manufacturing  process  deyelopment  for  the  production 
of  closed  die  forglngs  using  hjrdrodynamlc  con4>resslve 
forces  at  room  temperatures  Is  described.   Upsetting  ma- 
terials In  a  cavity  first  filled  with  a  low  strength  matrix  in- 
creases the  amount  of  plastic  deformation  obtained  prior  to 
fracture.   The  forces  necessary  to  deform  materials  in  thin 
manner  can  be  predicted  from  the  extrusion  force  required 
for  operatton  plus  what  is  necessary  to  overcome  the  hydro- 
static pressure  developed  by  the  resistance  of  the  matrix  to 
flow.   The  materials  woriced  in  this  program  were:    a  low 
alloy  cartx>n  steel.  AISI-4340:  a  cast  nickel  base  hi|^  tem- 
perature alloy,  SEL-15:  an  iron  base  face  centered  cubic 
precipitation  hardening  alloy,  A-a86:  an  iron  base  marten- 
site  precipitation  hardwilng  alloy,  AM-355;  a  hexagonal 
close  pack  (anisotropic)  alloy,  6A1-4V  titanium;  and  a  body 
centered  cubic  refractory  alloy,  ,5Ti  molybdenum.   Micro 
and  macro  examinations  of  the  materials  showed  the  parte 
produced  in  this  manner  to  be  structurally  oomparable  to 
conventional  cold  worked  metals.   A  modification  of  this 
method  using  a  doughnut  shaped  billet  filled  with  a  matrix 
material  reduced  ttno  dte  loading  stresses.   As  a  conse- 
(pMoce.  higher  strength  materials  were  woifced  in  this  man- 
ner. (Author) 
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EVALUATION  OF  a-INCH-THICK  ELECTBON-BEAM 

WELDMENTS. 

Technical  rept.. 

by  L.  P.  Connor  and  A.  M.  Rathbone.   1  Jul  64,  42p 

Contract  NObs88540,  Prols.  40  018  002  18,  SS050  000, 

Task  1567 

Unclassified  report 

Descriptors:  (*Welding,  Steel),  (*Stael,  Welding). 
(^Submarine  bulls.  Welding),  Electron  beams.  Thermal 
joining.  Welds,  Nickel  alloys.  Chromium  alloys. 
Molybdenum  alloys.  Vanadium  alloys.  Metal  plates. 
Tensile  properties.  Ductility.  Tou^ess.  Fracture 
(Mechanics),  Mechanical  properties.  Microstructure. 

Sample  electron-beam  weldmente  were  fabricated  from 
2-lnch-tfalck  12Nl-5Cr^3Mo  steel  plates  (at  a  180  ksi  yield 
strength)  and  also  from  2-inch-thlck  5  l/4Nl-Cr-Mo-V 
■teel  pistes  (at  a  140  ksi  yield  strength)  by  using  the  loV- 
TOltage  (Seiaky)  process  aiid  also  usii^  the  high-voltage 
(Hamtltnp-Standsrd)  process.   Badlographlc  and  metallo- 
graptalc  inspections  disclosed  that  all  the  weldmente 
oootaiiwd  defecte  such  as  lack  of  penetration,  lack  of  fusion. 
porosity,  and/or  mlcrocraoks.   The  resulte  of  mechanical- 
property  taste  of  the  5  l/4Ni-Cr-Mo-V  weldmente  indicated 
that,  in  fUw-free  regions,  the  electron-beam  weldmente 
axfaiUtad  food  strength  and  ductility,  moderately  good  weld- 
metal  toughness,  and  eocoelleBt  heat-afSaoted-aone  toughness. 
The  resotts  of  the  mechanical-property  teste  of  aged  ISNl- 
5Cr-aMo  weldmente  indicated  that,  hn  flaw-free  regkms,  the 
electron-beam  weldmente  exhibited  adequate  strength  but 
low  weld-metal  and  w«ld-heat-afIsoted-acDe  toughness. 


Generally,  the  evaluation  of  the  2-lnoh-ttdck  electron-beam 
weldmente— both  Oie  140-ksi  ytold-streogth  5  l/4Ni-Cr-Mo- 
V  weldment  and  the  180-ksl  yteld-strength  12Ni-5Cr-3Mo 
weldment — indicated  that  no  metallurgloal  advantages  wer« 
derived  from  electron-beam  welding  that  could  not  be 
achieved  by  using  more  conventional  welding  prooea 
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STEEL  CUTTING  TOOLS. 

Technical  rept. 
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Unclassified  report 

Descriptors:  (*Cutting  tools.  Tool  steel).  (*Tool  steel. 
Cutting  tools).  Hardness,  Steel,  Chromium  alloys. 
MolytKlenum  alloys,  Vanadium  alloys,  Hot  workli^. 
Performance  (Engineering),  Heat  treatment.  Machining. 
Life  e^qiectancy.  Wear  restetance.  Heat  resistant  metals 
and  alloys.  Cobalt  alloys. 

Six  grades  of  cutting  tools,  five  at  RookweU  'C  70  high 
speed  steel  aitd  one  of  'super'  grade  high  speed  steel,  were 
evaluated  for  the  turning  of  Class  H  11.  chromium- 
molybdeniun-V  hot  work  tool  steel  heat  treated  to 
Rockwell  'C  50.    Performance  of  four  grades  exceeded 
that  of  the  other  two  by  a  significant  margin.   Selection  from 
the  four  grades  will  depend  on  the  particular  application. 
Consideration  will  have  to  be  given  to  grinding  cost, 
conditions  for  minimum  machining  coste  and  requiremente 
for  maximum  productiop.  (Author) 
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THERMOELECTRIC  JUNCTIONING  PROJECT. 

Final  rept. 

by  James  E.  Robinson.   IS  JUl  64,  39p 
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Descriptors:  (*Tbermodeotrioity,  Materials).  (*Jbining, 
Thermoooifdes).  (*Platlng,  Thermoooqptes),  (•Solder- 
ing, Thermooouptos),  Cteaning,  Surface  properties. 
Soldering  fluxes.  Soldering  alloys.  Bismuth  alloys. 
Tellurium  alloys,  Antimony  allojrs.  Tin  allojrs.  Semi- 
conductors, Electroplating,  Nickel,  DlffMlon,  Degrada- 
tion, Metal  films.  Lend  alloys.  Rhodium,  Agi^  (Mate- 
rials), tatermetallic  oompoonds. 

Vartous  methods  of  surface  cleaning  the  n-  and  p-type 
Peltter  materials  produced  no  difference  in  soldaraUUty 
of  the  materials.   Also  no  Increase  in  solderahlUty  was 
noted  with  the  use  of  any  specific  flux  tested.  The  aoid 
fluxes  were  the  easiest  to  work  with  from  the  stan^Mlnt 
of  flux  residues.  A  fairiy  tiioroitgh  surfaoe  sBsiysls  did 
not  reveal  any  surfaoe  "«"♦"««■'»*  that  could  be  ex- 
pected to  Inhibit  solderahmty  of  the  theimoelactrlo 
materials.  It  was  dlsoov«red  thst  antimoBy  is  a  asoaa- 
saiy  constituent  la  ths  btsmuth-thii  solders  to  aohlar* 
adhesion  to  the  as-received  surfaces  of  the  bUmuUi- 
telluride  thermodeotrio  materials.   An  elactiolytlo 
nickel  plating  system  was  deraloped  that  enahlad  oon- 
slstant  and  uniform  nlokal  pUtli^  of  the  thsrmoalac- 
tric  materials  and  reaaltad  la  good  n'Mffrm  of  tte 
niokel  plating  to  the  thennoalaotric  materials.  Tha 
nickel  plated  materials  could  ba  solderad  with  nuuv 
different  solders  and  provided  a  wida  spaotnim  of 
poasifate  >Botlon  operatiag  ternneratures.  (Author) 
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AD-604  902 
OTS  Prices: 


DtT.   26,  17.  2» 
HC  $2.00/MF  $0.60 


Whirlpool  Corp.,  St.  Joaaph.  Miofa. 
THERMOELECTRIC  JUNCTIONINQ  PROJECT. 
Progreaa  rept.  no.  7,  1  Oot-31  Deo  63, 
by  Jamas  E.  Robinson.  31  Jan  64,  26p 
COBftraot  NOba86483,  ProJ.  SR007  ;2  01.  Task  806 

I ,   Uttolaaalflad  report 

Descriptors:  (*TharmoeIectricity,  Materials),  (•Plat- 
ing. Tbermoooqilaa).  (*Joialng.  tharmoootylaa), 
(•Soldaring,  Tharmooouplaa),  Blvnuth  alloya.  Tellu- 
rtum  alloys.  Surface  propertlas.  Ilatal  films.  Nickel, 
Rhodium,  Tin,  ElaotropUttng,  anMartng  alloys. 
Soldering  fluxes,  Dlfbisloa.  Agtng  (Materials),  Clean- 
ing, Vaouum  apparatus,  Samiooatetors,  ftitermatalHo 
ooaq>ouiida. 


»«yi 


Working  during  ttw  saveoth  quartony  period  Included 
oqiarlmantatioo  with  sputtered  nloksl,  rhodium,  and  tin 
fllins  oo  tharmoalactrlo  materials  i«id  improvemente  In 
alaotrolytio  nickel  plating  taohnlquaa.  Diffusion  and  tha 
affect  of  high  tamparatures  for  extwidad  time  ware  also 
iBTsatigatad.  A  high  vacoum  system  operating  above 
room  temperature  was  investigated  for  precteanlng 
thermoalaotric  elemente  prior  to  Jtnctioning.   (Author) 


AD-604  903  Dtv.   S6,  17,  2S 

OTS  Prices:  HC  11.00/MF  $0.50 

Whiripool  Corp.,  St  Joseph,  Mioh. 
THBRMOBLBCTRIC  JUNCTIONIMQ  PROJECT. 
Progress  npt.  no.  8,  1  Jaa-Sl  Mar  64, 
by  James  B.  Rofalasoo.  30  Apr  64,  Mp 
Contract  NOba86483,  Pro].  SR007  U  01,  Task  806 

Unclassified  report 

Deauilptors:  (*Tharmoaleotricity,  Materials).  (*Jolning, 
Tharmooouplaa),  Bismuth  alloys.  Tellurium  alloys, 
BlsotTopladng,  Nkdtal.  Diffusion,  Soldering  alloys.  Tin 
allojrs.  Antimony  alloys.  Lead  alloys.  Copper,  Tin,  Heat 
treatment,  Samlooodoctors,  Soldering,  ^ifiof  (Materials), 
Plstlng,  Intermetalllo  oompoundsL 

Work  during  the  elghth'quarterly  period  Included 
experlmeotetion  with  improvemoite  in  electrolytic  nickel 
plating  bismuth-tallurlde  tbermoelaotrlc  materials  and 
diffusion  characteristics  of  various  solders  in  bismuth- 
telluride  thermoelectric  materials.  (Autlior) 


AD-604  953  Olv.   26,  32 

OTS  Prloaat  HC  $2.00/MF  $0.50 


RAND  Corp.,  Sante  Monioa,  Calif. 

A  FRUITFUL  APPUCATION  OF  STATIC  MARGINAL 

ANALYSIS 

by  H.  W.  lUrr  and  M.  A.  Qatelar.  [Ifi  Oct  55, 

34p  P-748 

Uaolasslflad  report 


lar.  ilOO 


Daacnptors:  (*ManagemeBt  plaHptig,  DeolsiOB  making). 
(•BooDcnnlcs,  Statistical  analysis).  Probability, 
Statistical  analysis.  Consumption,  Logistics,  si>are  parts. 
Inventory  maaagament.  Personnel  management, 
Blactronic  equipment.  1 1 

The  paper  daaorlbaa  tha  applioatfon  of  the  tadmlqne  of 
simpto  hnarglnal  analyste'  to  an  Air  Foroe  problem  and 
suggaate  that  a  similar  application  may  ba  useAil  in  many 
iadostrlal  sttnattons.  Kxamplaa  of  tuoh  Industrial  problems 
are  also  praaentad.  The  class  of  problems  discussed  can 
ba  deaorlbad  as  those  la  which  the  demand  or  need  for  each 
of  savaral  alternative  oommodttlaa  during  a  spaolflad  period 
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of  time  can  be  esqireaaad  In  terms  of  a  probablUty 
distribution.  Given  that  the  needs  can  only  be  mat  from  a 
package  of  such  commodities  of  speolflad  total  cost,  the 
problem  Is  to  select  the  composition  of  commodities  to  ba 
put  Into  the  package  so  that  the  number  of  unsatiatlad 
demaada  or  shortagas  will  ba  minimised,  (Author) 


AD-604  970  Dlv.   26,  15 

OTS  PrIoea:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Sante  Monica.  Calif. 
NOTES  ON  THE  THBORT  OF  DYNAMIC 

PROGRAMMINO VL  THE  WAREHOUSDIQ  MODEL. 

by  Richard  Bellman.  29  Nov  55,  8p  P-778 

Unclassified  report 

Descriptors:  (*Stock  level  oontrol.  Maifaamattoal 
models).  (*Dynamlo  programming.  Stock  level  control). 
(•Sohaduliag,  Stock  level  control),  Optlmizatton,  Equa- 
tions, Warehouses,  Inventory  control.  Management 
engineering.  Operations  reaeardi. 

Tha  purpose  of  Oils  paper  is  to  show  how  ttie  Amctional 
equiUlon  technique  of  ttte  theory  of  d^ynamio  programming 
yields  a  very  simpte  computational  algoritlun  for  tlie 
solution  of  mafliematloal  models  arising  in  stock  level 
studies.  A  numerical  solution  of  these  problems  relying 
upon  linear  programming  techniques  had  previously  been 
given  by  Chames  and  Cooper.  (Author)  * 


AD-604  985  Dlv.   26,  17 

OTS  Prloes:  HC  $4.00/MF  $0.75 

Massachusetto  Inst,  cf  Tech.,  Cambridge.  Dlv.  at 

Sponsored  Research. 

WELD  CRACKLINO  IN  SUBMARINE  STEELS. 

Final  rept., 

fay  R.  E.  Travis  and  C.  M.  Adams,  Jr.  Jun  64, 12^ 

Contract  NObs88370,  Pro].  SR007  01  01,  Task  855 

Unclassified  report 

Descriptors:  (•Welds,  Steel),  (•Steel,  Welding),  Sub- 
marines, Quality  control.  Fracture  (Mechanics),  WekUng 
fluxes.  Thermal  properties,  Meohanloal  properties. 
Metallography,  Ihstrumaotation. 

Tha  report  describes  resulte  of  a  research  program 
directed  to  the  behavior  of  submarine  steels  when  welded 
under  conditions  of  hindered  thermal  oooftraotlon.  Theprln- 
o^wl  objectives  of  ttie  iaveattgatlon  have  bean  to  make 
quantitative  or  seml-quantltatlve  ■ssessments  of  procedural 
and  oompoaltlnnal  factors  in  tbs  development  of  reaidual 
stresses  or'onKding  in  or  near  welds  cooling  while  sub- 
jected to  external  raatralnt,  the  external  reatralniag  ^ipa- 
ratus  beiag  so  instrumented  as  to  give  continuous  infor- 
mstlon  on  the  magnitudes  of  bending  moment  and  separating 
foroe  to  which  Oe  welds  are  subjected.  A  furttier  objeotiva 
has  been  to  refine  and  compare  different  types  of  instru- 
mented restraining  apparatus  to  the  end  of  developing  the 
most  sensitive  and  meaningful  teste  possible  for  evaluating 
and  comparing  materials  and  prooeduras  from  the  staad- 
pdBta  of  how  tbey.influenoe  stress  .buildq>  sad  oraoUi^ 


AD-606  010  Dlv.   26,  1 

OTS  Prices:  HC  $1.00/MF  $0.50  '. 

RAND  Corp..  Sante  Monica.  Calif. 

MAINTENANCE  OF  A  GROUP  OF  MACHINES 

UTILIZED  mTERMlTTENTLY  AND  SUBJECT  TO 

SEVERAL  TYPES  OF  MALFUNCTIONS.   L   OPER- 

ATKWAL  REQUIREMENTS  AND  RESOURCE 

ALLOCATICXfS. 

fay  W.  P.  Sawall.  U  Apr  56.  l()p  P-818 

Unclassified  report 
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Oeaoiipton:  (^QnraeJiiK  theory.  Machines),  (*Alreraft. 
Maintenance),  Operations  research.  Malfunctions, 
Spare  parts.  Costs,  Management  planning. 

Consideration  is  given  to  the  kinds  of  modlflcatiQns  of 
the  'standard'  queueing  models  required  to  deal  with  the 
complex  allocation  problems  InvolTed  in  cycling  aircraft 
through  maintenance  with  the  malfunction  and  service 
rates  dependent  on  the  number  and  use  of  In-commisslon 
aircraft. 


AD-60S011 
OTS  Prices: 


DiT.   26 
HC  $1.00/MF  10.50 


RAND  Corp..  Santa  Monica,  Calif. 

SOME  QUEUING  PROBLEMS  IN  MACHINE 

MAINTENANCE, 

by  D.  S.  Stoller.  Her.  12  Sep  56,  lOp   P-ei9 

Unclassified  report 

Descriptors:  (*^euing  theory,  Machines),  (*Machlne8, 
Maintenance),  Operations  research.  Malfunctions.  Prob- 
ability, Management  plannli^.  Scheduling. 

The  paper  discusses  some  queuing  problems  that  arise 
in  the  context  of  the  maintenance  of  a  group  of  machines, 
each  of  which  Is  c^rated  intermittently,  and  all  of  vbicb 
are  subject  to  several  kinds  of  malfunctions.    A  general 
formulation  of  this  problem  is  made  and  the  general  method 
of  solution  indicated.   A  class  of  solutions  in  form  sulUble 
for  direct  computations  is  given.   As  a  special  case,  a 
solution  is  given  to  the  case  of  m  sub  J  repairmen  of  type 

J'  J  °  * k  for  a  group  of  fully  utilised  machines. 

(Author) 


AD-605  085  Dlv.    26,  15 

OTS  Prices;  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

AN  ANALYTIC  SOLXniON  OF  THE  WAREHOUSE 

PROBLEM, 

by  Stuart  B.  Dreyfus.   6  S^  56,  lOp   P-932 

Unclassified  report 

Descrtptors:  <*Stock  terel  control.  Mathematical  models), 
(♦Dynamic  programming,  Stock  level  control),  (♦Schedultag, 
Stock  level  control).  Recursive  functions.  Optimization. 
Equations,  Theorems,  Warehouses,  Inventory  control. 
Operations  research. 

This  paper  uses  dynamic  programming  to  establish  a  com- 
pntational  algorithm  for  the  solution  of  the  'warehouse'  prob- 
lem and  shows  ttat  the  structure  of  the  solution  can  be  de- 
termined analytically,  with  numerical  results  easily  obtained 
via  recursive  formulas. 


AD-605  093  DJv.    26.  15,  30.  32 

OTS  Prtces:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 
THE  COMBINATION  OF  TIME  SERIES  AND  CROSS- 
SECTION  DATA  IN  INTERINDUSTRY  FLOW  ANALYSIS 


by  Kemieth  J.  Arrow.  18  Sep  56.  lip   P-942 

Unclasslfted  report 

Prepared  in  cooperation  with  Stanford  Univ..  Calif. 

Descriptors:  (^Industrial  production.  Mathematical 
analysis).  (*Gconomlcs,  Mathematical  models).  (♦Mathe- 
matical models.  Economics).  Distribution  (Economics), 
Time  studies.  Partial  differential  equations.  Numerical 
analjrsis.  Matrix  algebra. 

A  problem  which  arose  in  the  course  of  a  larger  study 
to  explain  the  variations  of  Input-output  ratios  over  time 
is  considered.   (By  the  input-output  ratio  of  industry  'I'  to 
Industry  ']•  is  meant  the  ratio  of  that  part  of  the  output  at 
industry  '1'  used  by  industry  'J'  to  the  output  of  Industry  'J'. 
For  such  a  study,  there  are  two  types  of  data  available.    For 
all  years,  there  are  available  (Ideally)  outputs  and  final 
demands  (the  final  demand  for  an  Industry  consists  of  all 
uses  of  its  product  other  than  in  other  Industries  or  Itself) 
for  aU  Industries.   The  'balance  equations'  of  Input -output 
analysis  form  an  (Incomplete)  system  of  simultaneous  re- 
lations which  may  be  estimated  by  some  version  of  the 
method  of  maximum  likelihood  (for  computational  resoM, 
the  single-equation  limited-Information  method  Is  the  only 
one  likely  to  be  used).   However,  for  some  years,  additional 
Information  Is  gained  In  the  form  of  knowing  the  actual 
interindustry  flows,  which  clearly  should  substantially 
increase  the  accuracy  of  the  estimates.    The  simplest 
technique  Is,  of  course,  to  assume  that  the  'true'  input- 
output  ratio  for  any  year  for  which  flow  daU  are  availaMe 
is  exactly  equal  to  the  observed  Input -output  ratio  for  that 
year.   The  assumption  behind  this  Is,  however,  contradic- 
tory to  the  basic  postulate  that  aU  the  relatlom  Involved 
are  valid  only  up  to  a  stochastic  term.   It  Is  therefore  of 
interest  to  consider  more  e3q)licltly  the  Interindustry  flow 
Doodel  implied  in  the  use  of  both  time  series  and  Interin- 
dustry flow  data  for  estimating  the  parameters  involved. 
(Author) 


AD-605  121  Dlv.    26 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

SEQUENTUL  PRODUCTION  PLANNING  OVER  TIME  AT 

MINIMUM  COST, 

hyS.M.  Johnson.   Rev.  4  Feb  67,  lOp   p-989 

Unclassified  report 

Descriptors:  (*Management  planning.  Combinatorial 
analysis).  (*Schedullng,  Production).  Time,  Costs   Se- 
quences, Storage,  Functions,  Game  theory. 

Production  of  a  given  commodity  Is  to  be  scheduled  over 
time  to  meet  known  future  requirements  while  minlmizlMr 
total  costs.   The  costs  include  both  storage  and  production 
costs  as  functions  of  time.   The  unit  production  cost  is  an 
Increasing  function  of  the  production  rate.    Previous  sohi- 
Hons  to  this  problem  involved  complicated  Iterative  proce- 
dures.  A  new  approach  brings  out  the  basic  principle  In- 
volved and  leads  to  a  simple  solution.    This  coincides  with  a 
common-sense  technique  sometimes  used  in  business 
(Author) 
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AD-604  365  Dlv.   27,  10 

OTS  Prioest  HC  $5.00/IIF  $1.00 


Dynateoh  Corp.,  Cambridge,  Mass. 

ZERO  GRAVITY  CXDNTROL  OF  HYDROGEN  AND 

CESIUM  BY  ELECTRICAL  PHENOMENA. 

Pinal  rept  for  Mar  63-Feb  64, 

bf  Mathew  Hurwltz.  E.  John  Fahinlan,  and 

John  M.  Reynolds.    Apr  64,   193p  Oyiiatach-455 

Contract  AF33  657  10784,  ProJ.  3U1,  Task  314105 

APL  TDR64  46  ^' 


Unclassified  report 

Descriptors:  (*Space  propulsion.  Fuel  systems), 
(*Puel  systems.  Space  propulsion),  (♦Rocket  propellanto, 
Storage),  Liquefied  gases.  Hydrogen,  Separatton, 
Electrophoresis,  Flight  teste,  Payload,  Control  systems, 
Magnetohydrodynamics,  Liquid  metals.  Cesium, 
Weightlessness,  Ion  engines.       \\ 

Investigations  established  the  feasibility  of  dleleotro- 
phoretic  separation  and  orientatioD  of  two-phases  hydingen 
In  long-(kiration,  large-scale,  zero-g  storage  facilities. 
Laboratory  analog  teste  were  conducted  which  verified 
theoretical  performance  criteria.   KC- 135  flight  teste 
demonstrated  the  validity  of  the  analog  resulte.   A 
generalized  conqxitor-alded  program  was  instituted  for 
^wignlng  dlelectrophoretlc  storafla  systems  cqitlmized  with 
respect  to  weight  penality.  The  total  weight  penalty  for  a 
typical,  4000  lb,  voltage  and  frequency  optimized  dlelectro- 
phoretlc orientation  device  is  less  than  2%  of  the  pay  load. 
The  electrical  power  level  is  141  watte  intermittently 
applied  for  approximately  1%  of  the  nUssion  time  —  during 
venting  or  vapor  delivery  for  propulsion  system  restarts. 
Blectrohydrodynamic  (EHD)  and  Magnetohydrtxlynamlc 
(MHD)  phenomena  were  Investigated  for  control  of  liquid 
cesium.   EHD  methods  are  not  feasible.   Several  MHD 
methods  were  investigated.  Only  Ibe  traveling-wave 
InAictlon  machine  satisfies  the  requlremente  for  cesium 
control  in  zero-g.   Theory  for  the  cylindrical  machine 
was  derived  and  laboratory  periormance  with  mercury 
was  demonstrated  at  the  force  levels  required  for  control 
of  cesium  against  0.001  g  In  an  interesting  type  of  ion 
propulsion  feed  system.   (Author) 


AD-604  ,J8  Dlv.    27,  25 

OTS  Prices:  HC  $4.00/MF  $0.75 

Charged  Particle  Research  Lab.,  T^iiv.  of  Illinois,  Urbana. 

ELECTRICAL  SPRAYING  OF  MACROSCOPIC  UQUID 

PARTICXES  UNDER  PULSED  CONDITIONS, 

by  Ralph  S.  Carson.    15  Jan  64,  112p   CPRL-1-64 

Orante  AF  AFOSR  107  63.  NSF  G19776 

AFOSR  64  1470 

Unclassified  report 


Descriptors:  (♦Electric  propulsktab  Sprays),  (♦Sprays, 
Electric  propulsion).  Colloids,  Dtdpa,  Charged  particles. 
Alcohols,  Phthalates,  OsclUatlon,  Voltage.  ElectrosUtios. 
Mass  spectroscopy.  Photomicrography. 

The  work  pertains  to  the  productioa  of  electrically 
charged  macroscopic  liquid  particles  by  means  of  electrical 
spraying.    An  historical  treatment  is  used  to  point  out  that 
an  Important  application  of  electrical  spraying  is  in  the 
electrical  pro[wlsion  field.   It  was  found  that  glycerine, 
Octoil,  and  Octoil  doped  with  tetra-n-butylammonlum 
picrate  readily  spray  from  the  end  at  a  fine  capillary. 
maintained  at  a  high  d-c  potential,  la  short  periodic  bursto 
which  continue  over  a  prolonged  time  interval  of  at  least 
several  hours.   New  techniipies  are  presented  for  determining 
the  specific-charge  spectra  of  the  dioplete  emitted  in 
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selected  Intervals  during  the  apnyii^pdlam  tj  ttew-ol^ 
flight  mass  spectrometry,  and  for  taking  pbotomlcfognqihs 
of  the  liquid  surface  at  any  Instant  before,  during,  and  after 
tlie  sprajring  pulses.   A  method  for  synchronizing  the 
q;>raytng  to  an  external  polser  is  indicated.   Calculations 
based  on  considerations  of  the  time  Intervals  between 
spraying  pulses,  their  widths,  and  perlod-to-wldth  ratios 
are  compared  with  measured  values  and  reasonable  agree- 
ment is  achieved. 


AD-604  507  Div.    27,  12,  17 

OTS  Prices:  HC  $1.00/MF  $0.50 

4>aoe  Technology  Labs.,  lac,  Los  Angeles,  Caltf. 
PRESSURE  VESSEL  DESBN  CRITERIA. 
Semi-annual  leg^  for  1  Jul-31  Dec  58, 
by  Donald  P.  Fitzgibbon.   31  Dec  58,  24p 
OTL  GM-TR-0165-00583 
Contract  AF04  647  165 

Unclassified  report 

Descr^tors:  (♦RodDet  cases.  Guided  missUe  com- 
ponente),  (♦Pressure  vessels.  Rocket  cases),  (♦Guided 
missiles  componente.  Rocket  cases),  Guided  missiles 
(surface-to-surface).  Steel,  DuctlUty,  Fracture  (Me- 
chanics), Strain  (mechanics).  Stresses.  Tensile  prafierties. 
Heat  treatment,  Esqwrimental  data,  ^lecificatlons. 
Design. 

The  purpose  of  the  waik  being  performed  in  tills  pio*- 
gram  was  to  provide  experimental  data  to  assist  in 
establishing  material  selection  and  design  and  fabricatloB 
criteria  for  reliable,  highly  efficient  pressure  vessels. 
Preliminary  values  of  ductility  of  4340  steel  were  ob- 
tained from  fracture  strain  measuremento  of  narrow- 
bend  and  wide-bend  specimens,  and  reductions  of  useftil 
strength  of  offset  tensile  specimens  were  measured  at 
several  nominal  strengths.   Correlation  of  the  redaction 
of  wide  bend  fracture  strains  wMh  the  reduction  of  useful 
strength  of  offset  tensile  specimens  at  increasing 
nominal  uniaxial  strength  levels  was  indicated.   The  4340 
steel  under  consideration  exhibited  higher  ductility, 
both  in  die  uniaxial  and  biaxial  stress  states,  than  had 
been  anticipated  from  previous  teste.  (Author) 


AD-604  523  Dlv.    27 

OTS  Prices:  HC  $3.00/MF  $0.76 

Philoo  Research  Labs.,  Newport  Beach,  Calif. 

AN  INVESTIGATION  AND  DEVELOPMENT  OF  FILM 

PROTECTED-CONVECmVELY  COOLED  NOZZLES. 

Quarterly  technical  rept  no.  2, 

by  R.  L.  MlteheU,  H.L.  Moody,  A.  M.  Saul  and 

W.  L.  &nallwood.   20  Aug  64,  99p  U-2736 

Contract  AF04  611  9705 

RPLTDR64  124 


Unclassified  report 


AD-602  499. 


Descriptors:  (♦Rocket  motor  nozzles.  Design).  Cooling. 
Protective  coverings.  Films.  Coolante.  Carbon 
tetrachloride.  Methane,  Injection,  Thermochemistry, 
Chemical  analysis.  Heat  transfer.  Turbulent  boundary 
layer.  Fluid  mechanics.  Aluminum  compounds.  Oxides, 
Thermal  radiation.  Rocket  motora  (Solid  propeUantl. 
Captive  teste. 

Presented  is  a  summary  of  the  analytical  and 
experimental  effort  to  investigate  and  develop  a  film 
protected,  oonveottvely  cooled  nozzle  for  advanced  solid 
rocket  applications.   The  work  performed  Included  thermo- 
chemlcal  analyses  of  the  reacttons  encountered  in  tlie 
boundary  layer  between  the  Injectant.  the  free  stream,  and 
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the  nozzle  wall;  heat  tnnater  uuljrM*  ob  ahnniiu  paittole 
radUdoo  and  oonTecUon  heat  transfer  to  the  Bozxle  wall; 
fluid  meehaaloa  analysla  of  lojeotloa  into  a  tortmleot 
boondaiy  layer  with  aooeleratlag  flow;  oold  flow  laboratory 
experlmeots  co  Injeotkn  Into  a  tuitmJeot  boundary  layer 
through  dlecrete  bole*;  and  nxAet  motor  tests  of  the 
ooolloff  ooDMHst  on  a  soUd  propellant  simulator.  (Author) 


AD-604  583  DIt.   37.  10 

OTS  Prices:  HC  |6.00/lif7  $1.00 

Charged  Particle  Research  Lab.,  UniT.  of  Illinois, 

Urbana. 

PARAMETERS  INFLUENdNG  THE  CHARGE-TO-MASS 

RATIO  OF  ELECTRICALLY  SPRAYED  LIQUID 

by  James  J.  Hogan.   IS  Dec  63,  187p  CPRL  2  «3 
Graite  NSF  G19776:  AF  AFC6R107  63 
AF08R  64  1478,  N64  20822 

Unclassified  report 

Descriptors:  (*Eleotrio  propulsion.  Sprays),  (*Spra]rs, 
Electric  propulsion),  (*Atomlzatioo,  Electrostatics), 
Colloids,  Drops,  Charged  particles.  Alcohols,  Particle 
beams.  Measurement,  Ci^iillary  tubes.  Mass  tpodxo- 
aoopy,  ^sce  chaiges.  Electrical  conductance. 
Temperature,  Thermodynamics,  Rocket  propeUants. 

The  problem  in  the  study  was  to  iuTOstlgate  the  param- 
eters influenoing  and  the  mechanisms  inTolved  in  the 
electrical  atomlzation  process,  i.e.,  in  the  process  by 
which  liquid  surfaces  are  broken  up  into  small,  charged 
particles  as  the  result  of  electrostatic  forces.    Electri- 
cal atomlzation  was  studied  primarily  by  measuring  the 
diarges,  masses,  velocities,  and  charge-to-mass  ratios 
(specific  charge)  of  ttie  particles  in  the  beams  thus 
generated.  A  theoretloal  study  of  the  electrtoal  dlsper- 
siOB  process  is  presented.  The  study  includes:  (1) 
Surfaoe  energy  minimisation  of  tiie  dispersed  system 
of  particles,  (2)   Solutloo  of  Poisson's  equation  and  the 
influence  of  q)aoe  charge  on  the  specific  charge  of  the 
emitted  particles,  and  (3)  the  influence  of  the  condue- 
tiTity  and  temperature  of  the  liquid  on  the  generation 
of  charged  particles.  It  is  proposed  that  an  equilibrium 
is  established  anx»g  the  voltage  drop  across  the  liquid 
meniscus  at  the  cai^ary  tip,  the  space  charge  in  the 
Tlcinlty  of  the  source,  and  the  surface  energy  minimi-  ' 
zation  process  —  and  tiiat  the  specific  charge  of 
emitted  drops  is  established  as  a  result  of  this 
equilibrium. 

AO-604  741  DtT.   37 

OTS  Prices:  HC  15.00/MF  $1.00 

Alresearch  M|g.  Co.,  Phoenix,  Ariz. 

GBM  PROPULSION  SYSTEM  STUDY. 

Engineering  rept., 

bgr  W.  Norgren,  G.  Perrooe.  and  Y.  Senoo.  5  May  64. 

laep  AP-so7a-R 

Contract  Noar3024  00 

Unclassified  report 

Descriptors:  (*Qround  effect  machines.  Propulsion). 
(*Iteotad  fans.  Ground  eCtect  machines).  Axial  flow  fans. 
Impellers.  Duct  j^lets.  Design.  Nozzles.  Jet  Tanes.  Pneu- 
matic systems.  DifAisers,  Shroud  rings.  Test  equipment. 

The  shuiy  effort  inrestlgatad  three  areas:  (a)  design 
fabrication,  and  test  of  a  fan  diat  Is  suitable  for  most 
Ground  Effect  Machines;  (b)  co^iparati'Te  stucty  of  base  let- 
nozzle  geometries;  (c)  comparlscn  at  the  pneumatic  inter- 
coanectfon  between  the  fan  and  the  base  )et  nozzles.  An  im- 
portant improvement  in  internal  ettlcieDcy  can  be  achieved 
with  the  proper  integration  of  these  three  factors,  com- 
bined with  tiie  vehicle  design  necessary  to  perform  the  le- 
9iired  mlssiaa.  (Aotboi) 


AD-604  813  Dtv.   37.8.13.31 

OTS  Prices:  HC  11.00/MF  f0.50 

RAND  Corp.,  SsnU  Monica.  Calif. 

POWER  IN  SPACE, 

by  J.  H.  Huth.   26  May  58,  1^   P-1389 


Unclassified  report 


Invited  paper  for  pub.  In  Astronautics. 


Descriptors:  (*Spsce  propulsion.  Power  supplies), 
(*9t>aoecraft.  Power  supplies).  Rocket  propulsion.  Space- 
craft nuclear  propulsion.  Thermonuclear  reaetlaas.  Anni- 
hilation reactions.  Solar  sails.  Solar  cells,  Radtoaotlve 
batteries.  Fuel  cells.  Reviews. 


AD-604  834  Div.   37,  13 

OTS  Prices:  HC  $4.00/MF  $1.00 

Air  Force  Inst,  of  Tech.,  Wright-Patterson  AFB,  Ohto. 
ANALYTICAL  INVESTIGATION  OF  ROCKET  ENGINE 
PERFORMANCE  DEGRADATION  DUB  TO  THE  PRE- 
SENCE OF  AN  INERT  OILUBNT. 
Master's  thesU, 

by  Fredrik  E.  Anderson.  Jun  64,   138p 
AFIT  GAM/MB/64  1 

Unclssslfled  report 

Deecrtptors:  (*Rodwt  motors  (Liquid  propellant) 
Performance  (Engineering)),  (•Nitrogen,  Fuel  additives). 
Rocket  pnqiMllants,  Liquid  rocket  ooddlsers,  Hydrogan. 
Oxygen,  Rocket  motor  nozzles.  Exhaust  gases.  Program- 
ming (Computers),  Thermo<iynamlcs,  Veloolty, 
Analysis,  Thrust,  Equations. 

The  primary  purpose  of  the  Investigation  was  to 
determine  the  degratlon  of  theoretical  rocket  engine 
performance  wlilch  results  from  the  introduction  of 
nitrogen  as  an  inert  diluent  into  the  oxidizer  of  the 
hydrogen-oxygen  pnqwllant  combination.   Also,  the 
actual  performance  which  can  be  attained  in  a  rocket 
motor  with  such  propeUants  was  explored.  A  program 
for  computation  of  theoretical  performance  was  written 
for  the  IBM  1630  Data  Processing  System.   The  rocket 
performance  parameters  of  characteristic  velocity, 
thrust  coetOoient  and  specific  inqxOse  were  calculated. 
Theoretical  performance  was  computed  and  analysed  for 
chamber  pressures  of  300  and  150  psia  at  a  nozzle  area 
ratio  of  4.00:1  over  a  range  of  mixture  ratios  from  0.15  to 
0.50  of  stoichiometric  for  nitrogen  fractions  of  0.  0.30. 
0.40.  0.60  and  0.75.   Characteristic  velocity  for  a  nitrogen 
fraction  of  0.75  Indtoated  a  degradation  to  60-63%  of  the 
puro  oxygen  value  at  the  same  equivalence  ratfo.  (Author) 


AD-604  895  Div.    27.  13 

OTS  Prices:  HC  $3.00/MF  $0.75 

Naval  Boiler  and  Turbine  Lab..  Phlladelpfala.  Pa. 

HEAT  TRANSFER  STUDIES  OF  THE  DLG-6  BOILER. 

Final  rept.. 

by  B.  T.  MitnauL   31  Jul  64.  88p 

Pro].  SF013  06  16.  TaA  4177 

NBTLBS05 

Unolssslfled  report 

Descr^itors:  (*Bollers.  Heat  transfer),  (*Heat  transfer. 
Boilers),  Steam.  Air.  Temperators.  Velocity.  Fumsoes. 
Gas  flow.  Marine  propulsion. 

Heat  transfer  data  were  obtained  for  tiie  DLO-6  test 
boiler.   The  data  included  gas  temperatures  and  gas 
velocity  profiles.  The  data  were  obtained  by  sartendii^ 
probes  into  the  boiler  at  15  pertinent  kwatlaos.  ThMM 
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iocatlons  were  at  the  lu^uace  exit,  soreon  exit,  supeiheator 
oavtty,  superheater  exit,  in  the  gederattng  h*«fc,  at  the 
generating  bank  exit  and  at  the  economizer  exit.  Operation 
was  ooo<kioted  at  various  boUer  staamlng  rates,  excesn  lOr 
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and  bomer  oomhtoatlons.  Information  was  obtained 
ooDoeinlng  the  effeoto  of  boiler  steaming  rate,  excess  air 
and  bunier  combination  on  gas  temperature  and  heat 
absorption  in  thA  various  boiler  seotlaas.  (Aitthot) 
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28.  Psychology  and  Humaa 
Engineering 


AD-«04  4«6 
OTS  Prices: 


Dtv.   28 
HC  11.00/MF  $0.50 


nUnols  Univ..  UrtMma. 

EFFECTS  OF  VISUAL  ESSPLAY  MODS  ON  SDC  HOUBS 

OF  VISUAL  MONTTOBING, 

by  Carl  E.  Webber  and  Jack  A.  Adams.  Jun  64,  15p 

Contract  AF41  609  1481.  Pro].  7751,  Task  775104 

SAliTDR64  34 

Unclassified  report 

Descriptors:  (*Attenttoii,  Perfbnnance  tests),  (*Psycbo- 
motor  tests.  Attention),  Performance  (Human),  Visual 
acuity.  Visual  signals.  Noise,  Stimulation,  Reaction 
(Psychology),  Reflexes,  Psycbometrlcs,  Analysis  of 
Tarlance. 

Aa  experiment  was  performed  ta  assess  the  effects  of 
visual  display  mode  and  six  hours  of  monitoring  on  per- 
formance In  a  complex  vigilance  task.   The  task  had  12 
stimulus  sources  arrayed  over  60  degrees,  and  numeric 
signals  that  persisted  for  6  seconds.    Each  group  of  15 
subjects  bad  a  dtfterent  display  conOguration:  normally 
ofi,  normally  on,  and  normally  on  with  visual  noise.    Display 
mode  Influenced  overall  mean  performance,  but  not  vigi- 
lance decrement.   The  amount  of  vigilance  decrement  was 
small  despite  the  long  session,  and  its  magnitude  was 
essentially  the  same  as  previous  studies  with  sessions  of 
two  to  Uiree  hours'  duration.    Findings  supported  earlier 
conclusions  about  the  triviality  of  vigilance  decrement 
wiien  tasks  are  complex.   (Author) 


AD-604  471  DlT.    28 

OTS  Prices:  HC  $1,00/MF  $0.50 

Hawaii  Univ..  Honolulu. 

PREDICTIVE  MODEL  FOR  INTRA-GROUP 

NEGOTIATION. 

Final  r^>t.  for  1  F^  62-31  Jun  64. 

by  Otomar  J.  Bartos.    31  Jun  64,  lip 

Grant  AF  AFOSR62  314 

AFOSR64  1440 

Unolasslfied  report 

Descriptors:  (*Soclal  communication.  Mathematical 
models),  (♦Personality,  Mathematical  models),  (♦Group 
dynamics.  Mathematical  prediction).  Probability,  Verbal 
behavior,  Social  psychology,  Behavior,  Equations.  Sto- 
chastic processes.  Correlation  techniques.  Tests.  Re- 
action (Psychology),  Learning. 

The  study  had  the  fcHlowlng  objectives:  (1)   To  test  tte 
assumption  of  maximization  of  expected  utility.   (2)   To 
test  the  assumption  that  the  impact  of  a  speech  depends  only 
on  which  proposal  it  endorses.   (3)    To  test  the  assumption 
that  each  negotiator  speaks  with  a  fixed  probability. 

(4)  To  design  a  model  that  deals  with  negotiations  In  which 
majority  (rather  Uian  unanimous)  agreement  is  required. 

(5)  To  define  optimal  negotiation  strategies.   (6)   To  con- 
sider training  expert  negotiators.   (Author) 


AD-604  488  Div.   28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Engineering  Psychology  Lab.,  Untv.  of  Michigan, 
Ann  Arbor. 

RESEARCH  ON  DECISION  PROCESSES. 
Final  rept.,  1  Apr  63-31  Mar  64, 


■Isgr  Ward  Edwards.  Jul  64,  ISp  IST-5569-1-F 
Gmt  AF  AFOSR  192  63 
AFOSR  64  1439 

Unclassified  report 

DMoriptors:  (^Decision  maldi^.  Psychology), 
(♦BibUograpUas,  Decision  making),  (♦Abstraotii^, 
Dedsion  making).  Probability,  Statistical  analysis. 
Behavior. 

The  report  consists  of  an  annotated  reference  list 
concerning  articles  and  speeches  published,  in  press,  or 
still  in  preparation  on  decision  making.   In  the  case  of 
published  articles,  the  annotation  Is  the  published  summary 
or  abstract  of  the  article,  with  the  addition  of  a  few 
comments  indicating  its  status  in  the  research  program. 
AU  articles  and  speeches  resulting  from  the  whole  four- 
year  research  program  are  Included;  an  attempt  Is  made  to 
identify  the  sources  of  siqiport  of  each. 


AD-604  513  Div.    28,  23,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

HUMAN  FACTORS  ASPECTS  IN  MAINTAINABILITY, 

by  Nebemlah  Jordan.   Oct  61,  12p   P-24S9 

Unclassified  report 

Descriptors:  (♦Human  engineering.  Maintenance 
equipment),  (♦Maintainability,  Human  engineering), 
(♦Maintenance  personnel.  Training),  Costs,  Industrial 
equipment.  Design,  Handbooks,  Maintenance, 
Performance  tests. 

The  broad  area  of  maintainability,  as  discussed  by  human 
factors  scientists  and  engineers,  is  subdivided  into  three 
major  interdependent  sub-areas.   They  are:   design  for 
malntalnablll^;  training  the  maintenance  man  to  be  able  to 
assume  the  responsibility  for  maintaining  the  equipment: 
and  the  tools,  equipment  and/or  aids  that  are  necessary  to 
enable  the  maintenance  man  to  meet  his  responsibilities. 


AD-604  555  Div.   28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  School  of  Aviation  Medicine,  Pensacola,  Fla. 

THE  RELATIONSHIPS  AMONG  THE  NEEDS  AND 

VALUES  OF  FUQHT  CANDIDATES. 

Rept.  no.  39, 

by  Lawrence  K.  Waters.    16  Apr  64,  ISp 

ProJ.  MR005  13  3003 

Unclassified  report 

Descriptors:  (♦Aviation  personnel,  Psycbometrlcs), 
(♦Students,  Psycbometrlcs),  (♦Psycbometrlcs,  Naval 
personnel).  Adjustment  (Psychology),  Attitudes, 
Leadersfa^. 

The  relationships  among  the  scales  of  the  Survey  of 
Interpersonal  Values  and  the  Edwards  Personal  Preference 
Schedule  were  determined  and  compared  to  those  reported 
for  a  college  sample.    Also,  mean  scale  scores  for  flight 
candidates  and  college  males  were  compared.   Both  within 
and  between  Instrument  scale  correlations  were  similar  to 
those  obtained  for  college  students.   Several  differences 
between  flight  candidate  and  college  male  mean  scale  scores 
were  found.  (Author) 


AD-604  568  Div.   28 

OTS  Prices:  HC  $3.00/MF  $0.75 

Institute  for  Behavioral  Research,  Univ.  of  Maryland, 
College  Park. 
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CROSS-CULTURAL  INVESTKlATioN  OF  SOBIE  FACTORS 

IN  PERSUASION  AND  ATTITUDE  CHANGE;  ONE-  AND 

TWO-SIDED  COMMUNICATIONS  DJ  PERSUASION. 

Technical  r^t.  no.  5, 

by  Elliott  MoQlnnleB.  Jun  64,  72p 

Contract  Nonr  3720  01,  ProJ.  NRI71  250 

Unclasslfled  report 


Descriptors:  (♦Attitudes,  Social  communication), 

(•Public  opinion.  Foreign  policy).  Perception  (Psychology), 

Verbal  behavior,  Cuba,  Japan,  Pegrofaometrics,  Culture. 

The  report  is  concerned  with  the  relative  effectiveness  of 
one-sided  versus  two-sided  presentations  of  an  issue. 
Japanese  University  students  were  presented  either  with 
one-sided  or  two-sided  communications  on  the  subjects  of 
the  Cuban  crisis  and  visits  by  American  nuclear  powered 
submarines  to  Japanese  ports.   In  each  Instance,  a  point  of 
view  was  taken  favoring  the  official  position  adc^ted  by 
the  United  States  with  regard  to  each  of  these  Issues. 
However,  the  research  was  designed  to  test  the  effects  of  ■ 
including  or  omitting  discussion  of  selected  arguments 
onposing  this  position. 


AD-604  569  Div.   28 

OTS  Prices:  HC  $2.00/MF  $0.50 

Institute  for  Psychological  ReseaMh,  Tufts  Univ., 

Medford,  Mass. 

THE  EFFECTS  OF  DISPLACED  BARS  ON  AUDITORY 

LOCALIZATION. 

Technical  rept., 

by  Sanford  J.  Freedman  and  Kenneth  Stampfer. 

Apr  64,  30p 

Contract  AF49  638  1282;  Grant  AT  AF08R53  63 

AFOSR  64  0938 

Unclassified  report 


eptUo. 


Descriptors:  (♦Auditory  perceptUo,  Psychoacoustlcs), 
(♦Psychoacoustics,  Auditory  perception),  Sound  signals. 
Stabilization,  Stimulation,  Reaction  (Psychology), 
Behavior,  Auditoiy  signals.  Confinement  (Psychology). 

The  techniques  of  rearrangement  sod  disarrangement 
were  used  to  alter  the  normal  relationship  between  an 
observer  and  his  auditory  or  vls«ial  environment.   In 
general,  rearrangement  leads  to  orderly  adaptation  of 
perceptual-motor  performance,  while  disarrangement 
leads  to  degradation  of  performance.   This  experiment 
was  an  auditory  rearrangement.   Subjects'  Judgments  of 
auditory  direction  were  displaced  laterally  by  means  of  a 
high-fidelity  pseudophone  that  effeotlvely  rotated  the 
Interaural  axis  through  a  20  degree  horizontal  angle.   After 
exposure  sessions  that  consisted  of  walking  repeatedly 
toward  a  fixed  sound  source  for  20  minutes,  two  of  ttie  four 
experimental  subjects  demonstrated  significant  shifts 
averaging  6  degrees  In  their  Judgments  of  auditory  direc- 
tion.  The  shifts  partially  compensated  for  the  error  of 
localization  produced  by  the  pseudophone.    The  shifts  in 
localization  are  discussed  in  terms  of  the  nature  of  the 
e;qx>sure  situation  and  the  factors  ttiat  are  likely  to  be 
responsible  for  compensation.   (Author) 


AD-604  585  Div.   38 

OTS  Prices:  HC  $3.00/MF  $0.75 


Hebrew  Univ.,  Jerusalem  (Israel). 

CORRELATES  OF  AMBIVALENCt,  RISK-TAKING  AND 

RdDITY.  I 

Scientific  rept.  no.  1, 

by  A.  Minkowich.   1  Jun  64.   70p 

Grant  AF  EOAR63  62 

AFOSR  64  1486 

IteolaosUled  report 


■  Descriptors:  (♦Decision  makli^.  Personality), 
(♦B^avior,  Correlation  techniques),  (♦PersonaUty, 
Psycbometrlcs),  Attitudes,  Perception  (Psychology), 
Probability,  Anxiety,  Leadership,  Group  c^ynamlcs. 
Army  personnel.  Students,  IsraeL 

An  examlnaticxi  was  made  of  the  relationships  of  over 
40  variables  in  3  samples  of  subjects.   The  variables 
belonged  to  5  classes:   (1)  Personality  traits  (ambivalence 
toward  parents,  siblings  and  authority  figures,  hostility 
toward  ihe  same  figures,  manifest  anxiety,  vacillation 
tendencies  in  risk  taking  and  perception);   (2)   Social- 
ization experiences  (amount  of  parental  reward  and 
punishment  experienced  during  childhood,  frequency  of 
psychological  discipline  and  corporal  punishment 
administered  by  each  of  the  parents,  strictness  of 
religious  upbringing);   (3)  Perceptual  styles  (field 
dependence,  perceptual  rigidity,  intolerance  of  ambiguity); 
(4)  Social  attitudes  and  cognitive  styles  (authoritarianism, 
dogmatlsn^;    (S)  Risk-taking  behavior  (playftil  rlA, 
financial  risk,  idiyslcal  risk,  risk  of  prestige). 


AD-604  604  DIt.   28,  1,  19,  31 

OTS  Prices:  HC  $7.00/MF  $1.50 

Douglas  Aircraft  Co.,  Inc.,  Long  Beach,  Calif. 

COMPLEX  VEHICULAR  CCWTROLS. 

ONR  Symposium  (2nd),  May  62, 

ed.  by  Alan  A.  Burrows  and  Jeny  A.  Emery. 

1964,  324p 

Unclasslfled  report 

bivlted  symposium  held  at  the  Royal  Air  Force  fast, 
of  Aviation  Medicine,  Famborougfa,  Eng. 

Descriptors:  (♦Control  systems.  Symposia),  (♦Roman 
engineering.  Control  systems).  Attitude  control  sys- 
tems. Display  systems.  Vehicles,  Aircraft,  Helicopters. 
Submarines,  Tracking,  Performance  (Humai^,  Vision, 
Control,  Operators  (Personnel),  Motor  reactions. 

A  second  ONR  symposium  was  held  in  the  field  of  com- 
plex vehicular  controls.   The  fifteen  papers  and  discus- 
sions presented  cover  the  subject  areas  of  man-machine 
systems,  display  sjrstems,  automatic  and  manual  con- 
trols, handling  qualities,  vision  problems,  human  equ^l-  - 
zatlon,  environmental  effects  on  the  operator,  tracking 
afid  serial  choice  tasks.   Aircraft,  helicopters  and  sub- 
marines were  the  pripiary  vehicles  treated.   (Author) 


AD-604  649  Div.   28,  18 

OTS  Prices:  HC  $1.00/MF  $0.S0 

RAND  Corp.,  Santa  Monica,  Calif. 

A  'TRANSITION  MODEL'  LABORATORY  FOR 

RESEARCH  ON  CULTURAL  CHANGE, 

by  John  L.  Kennedy.   8  Dec  SS,  1^   P-653,  rev. 

Unclassified  report 

Descriptors:  (♦Sociology,  Slmidatlon),  (♦Gro^i  dynan»ios. 
Test  methods),  (♦Culture,  Sociometrlcs),  Behavior, 
Performance  (Hnman),  Stress  (Psychology),  Leamta^, 
Reaction  (Psychology).  Group  dynamics.  Military 
organizations.  Social  psychology.  Adjustment 
(Psychology). 

It  may  be  possible  to  close  the  gap  between  field  experi- 
ments on  cultural  change  and  traditional  psychological 
laboratory  investigations  with  laboratory  stixUes  of  tran- 
sition-model organizations  analogous  to  tiie  wind-tunnel 
sttKlles  of  aircraft  designers.   Four  such  studies  were 
conducted  with  an  Air  Defense  Direction  Center,  usii^ 
techniques  that  speeded  up  cultural  change.  Three 
periods  of  organizational  growth—and  several  methods 
of  cultural  change — were  observed  in  these  model 
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oiiranlzatloas.  The  first,  or  'basal'  period,  oharaoter- 
Ized  by  the  use  of  indlTldaal,  ''flMtmi  i^ays  of  doing 
things,  was  followed  by  a  'consolidation'  period  charac- 
terized by  the  use  of  procedures  borrowed  from  other 
gro«4>s  and  situations,  by  individual  efforts  and  'inven- 
tions,' and  by  blaming  difficulties  on  faulty  equipment. 
The  last,  or  'organization,'  period  was  characterized 
by  'oiganlzatlonal  inventions '—programs  for  coordi- 
nating Individual  behavior  that  lead,  when  successAil, 
to  new  or  modified  Institutions.  Both  the  simulation 
techniques  developed  during  transition-model  labora- 
tory studies  and  the  Indexes  and  other  standards  of 
measurement  derived  from  them  can  be  transferred 
directly  for  use  In  field  studies.   (Author) 


The  primary  purpose  of  these  studies  was  to  eipiore  the 
quastlon  of  whether  a  performance  which  Is  critically 
dependent  upon  short-term  memory  breaks  down  with 
Input  rate  Increases  wheo  performance  Is  measured  In  abso- 
lute terms.    Since,  for  any  fixed  Input  time,  Increases  In 
(piantlty  of  Informadoa  represeot  increases  In  the  Input  rate, 
a  breakdown,  if  demoostratad.  can  be  thought  of  as  the  result 
of  exceeding  the  mamoiy  storage  rate.  Thus,  It  could  be 
asked,  given  such  a  breakdown,  whether  the  absolute  per- 
formance level  might  not  be  Increased  by  reducing  the 
Informational  Input  load.  In  sliiq>ler  terms,  will  S  report 
more  correct  Items  when  there  Is  less  to  be  recalled  thsa 
wheo  there  Is  too  much  to  be  recalled.  The  studies  were  set 
xtp  with  these  questions  In  mind. 


AO-604  651  Dlv.    28.  16 

OTS  Prices:  HC  $2.00/MF  ^.50 

RAND  Corp..  Santa  Monica,  Calif. 
THE  EEG,  CONSCIOUSNESS,  AND  SLEEP, 
by  Charles  W.  Simon  and  William  H.  Emmons. 
15  Apr  55.  2^  P-655 

Unclassified  report 

Descriptors:  (*Electroencephalography.  Sleep), 
(*Sleep.  Electroencephalography).  Psyohophysiology. 
Auditory  signals.  Learning.  Recall,  Stimulation. 
Reactton  (Psychology).  Males. 

Monopolar  occipital  and  vertex  EEGs  were  taken  from 
31  normal,  male,  alpha-dominant  adults  during  an  8-hour 
sleep.   Information  was  presented  by  means  of  a  tape 
recorder  during  this  period.   Subjects  reported  if  they 
heard  the  information  during  stimulation  and  were  later 
tested,  tqwn  rising,  to  see  if  they  could  recall  it.   These 
two  variables  were  correlated  with  electroencephalo- 
gri4)hlc  patterns  occurring  during  the  informatton  pre- 
sentation.  The  following  conclustons  were  drawn:   (1) 
tlie  probability  of  remembering  and  responding  to  mean- 
Ingftil  auditory  stimulation  increased  as  the  quantity  and 
(piallty  of  waldng  alpha  within  the  Inunedlato  vicinity  in- 
creased; (2)  the  absence  of  alpha  does  not  mean  uncoc- 
sctousness:  (3)  the  presence  of  delta  is  an  indication  of 
unconciousness;  unconctousness  is  directly  related  to 
delta  amplitude  and  inversely  related  to  delta  frequency; 
(4)  Several  seconds  of  EEG  scored  by  eye  is  a  reliable 
measure  of  tlie  state  of  conciousness;  and  (5)  Awaken- 
ing from  sleep  or  the  borderline  of  sleep  as  a  result  of 
auditory  stimulation  may  lead  to  patterns  showing 
special  stimulus  effects  which  fall  along  a  conscious- 
ness contlnutmi  relative  to  tlie  amount  of  alpha  and 
delU  within  a  pattern. 


AD-604  866  Dlv.   28 

OTS  Prices:  HC  13.00/MF  $0.50 

Institute  of  Environmental  Psychofriiystolocy.  Univ.  of 

Massachusette.  Amherst. 

PERCEPTION  AND  SHORT  TERM  MEMORY  UNDER  WORK 

LOAD  STRESS. 

Technical  rept. 

by  Robert  Selbel,  Richard  E.  Christ,  and  Warren  H. 

Telchner.    11  Jun  64.  52p 

Contract  N61339  1303 

NAVTRAIWVCEN  1303  2 

Unclassified  report 

Descriptors:  (^Computer  operators.  Stress  (Psychology)). 
(•Pepceptton  (Psychotogy),  Stress  (Psychology)),  (•Memory 
(Psychology).  Stress  (Psychotogy)).  (*Stre88  (Psychology). 
Performance  (Human)),  Communication  systems.  Adjust- 
ment (Psychology).  Input-output  devices.  Date  storage  sys- 
tems. Systems  engineering.  Training.  Visual  perception, 
HecaU,  Human  engineering.  Data  processing  systems. 
Analysis  of  variance. 


AI)-604  919  DIT.   28,  30 

OTS  Prices:  HC  fl.OO/MF  |0.50 

RAND  Corp..  SanU  Monica,  Calif. 

THE  PSYCHOLOGIST  IN  INTERDISCIPLINART 

RESEARCH. 

by  Harry  H.  Harman.   25  Jul  55,  lOp   P-708 

Unclassified  report 

A  symposium  of  the  APA  Coarenttan,-  San  Francisco. 
Calif..  5  Sep  55. 

Descriptors:  (♦Scientific  organizations,  Psychology). 
(•Psychology,  Scientific  organizations),  («Sclentlflc 
research.  Psychology),  Scientific  personnel.  Professional 
personnel.  Group  dynamics.  Operations  research.  Air 
defense  command.  Training,  Models  (Simulations). 
Personality.  Behavior. 

An  analysis  of  the  development  of  IndenHscipllnary 
research  programs  and  the  role  of  the  psychologist  In  such 
programs  Is  presei^d.   A  training  program  for  the 
psychologist  engaged  in  InterdisclpllBsry  aotlTtttos  ta 
suggested. 


AD-604  920  Dlv.    28,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Calif. 

SOME  OBSERVATIONS  ON  FACTOR  ANALYSIS. 

by  Harry  H.  Harman.   27  Jul  55.  lOp   P-710 

Unclassified  report 

Presented  at  The  Biometrlc  Society  Session  on  Psycbo- 
metrlcs,  California  Inst,  of  Tech..  23  Jun  55. 

Descriptors:  (♦Factor  analysis.  Psychometrlcs). 
(♦Psychometrlcs.  Factor  analysis).  Theory. 

This  paper  Is  concerned  with  the  origin  and  growth  cf 
factor  analysis.   An  appraisal  Is  made  of  Ite  preseirt  status. 
The  paper,  therefore.  Is  non-mathematical,  enoeltory 
in  character. 


AD-604  938  Dlv.    28 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

INDUSTRIAL  TRAINING  IN  THE  SOVIET  UNION, 

by  Walter  Galenson.    31  Aug  55,  46p   P-729 

Unclassified  report 

Descriptors:  («Industrial  traUili«,  USSR),  Labor. 
Education.  Personnsl. 

The  State  Labor  Reserves  schools  reached  their  peak  In 
1948.  wben  they  graduated  one  mlUlon  workers.   Durl;^  the 
same  year,  2.3  million  new  workers  were  trained  on  the  Job. 
The  oitfput  ct  the  Labor  Reserves  schools  fell  gradually  to 
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a  low  of  320.000  In  1953.  but  rose  Ul  1964  owli«  to  their  use 
In  training  agricultural  machinsry  operators  on  a  large 
scale.   The  present  Soviet  policy  appears  to  favor  the 
cootiouanoe  of  these  schools  and  tba  lnq)rovement  in  the 
quality  of  the  training  they  otter  thnxigh  increasli^  the 
length  of  instruction.   However,  until  tlw  growth  of  the 
Intkistrial  labor  force  Is  slowed  oof»lderably,  the  majority 
of  new  workers  will  probably  contihue  to  be  trained  directly 
">  the  Job.   A  great  effort  has  been  made  since  the  war  to 
improve  the  quality  of  the  labor  force  through  an  elaborate 
system  of  courses,  schools,  and  lectures.   A  common 
feature  of  these  program  is  that  they  are  conducted  after 
working  hours  to  prevent  any  Interference  with  production. 
While  the  Soviet  data  are  difficult  to  evaluate,  one  gains  the 
impression  that  since  1945  a  substantial  majority  <rf  Russian 
Industrial  workers  have  been  given  technical  traintiw  in  the 
form  of  short  lecture  courses.  (Autitor) 


AD-604  986  Dlv.    28,  6 

OTS  Prices:  HC  $1.00/MF  $0.50 

Human  Engineering  Labs.,  Aberdeen  Proving  Ground,  Md. 

A  PRELIMINARY  COMPARQON  OF  RANGE  ESTIMATION 

USING  BLACK-AND-WHITE  TELEVISION  AND  THE 

UNAIDED  EYE. 

by  Lynn  C.  Oatman.   Jan  63.   14p 

HELTN4  63 

Unclassified  report 

Descriptors:   (*Range8  (Distance)!.  Determination), 
(monitors.  TelevUlon  equipment),  (•Television  equip- 
ment. Range  finding).  Visual  perception.  Errors.  Targete. 
Optical  Images. 

This  Investigation  compared  how  aoourately  terget 
ranges  can  be  estimated  from  two  modes  of  observation  ~ 
viewing  a  black-and-white  television  (TV)  monitor,  and 
viewing  with  the  unaided  eye.   For  each  mode,  the  sub- 
Jecte  made  four  estimates  at  each  of  five  distances  — 
100,  300,  600,  800,  and  1000  yards.   Two  conclusloiM  were 
Indicated:   (1)  aubjecte  could  estlmste  absolute  distance 
when  viewing  the  TV  monitor;  and  (2)  there  were  significant 
differences  between  the  subjecto'  constant  errors  In  the  two 
modes.   (Author) 


AD-604  987  Dtv.   28.  2$ 

OTS  Prices:  HC  $1.00/MF  $0.50 

Human  Engineering  Labs..  Aberdeen  Proving  Ground.  Md. 

A  COMPARISON  OF  TELESCOPIC-BIGHT  ACCURACY 

AS  A  FUNCTTON  OF  MAGNIFICATION  AND  TIME  TO 

FIRE. 

by  R.  Bradley  Randall  and  William  J.  Faccldomo. 

Apr  63.   22p 

1IELTN7  63 

Unclassified  report 

Descriptors:  (•Telescopic  gun  slgiUs.  Effectiveness). 
SmaU  arms.  Targete,  Visibility. 

The  Investigation  was  designed  to  compare  the  accuracy 
of  rifles  e<pdpped  with  telescopic  slgbto  of  high  (6x,  8x) 
and  low  (2.5x.  4x)  powers  of  magnlffeaHon.  when  Urgete 
were  presented  for  both  short  (2  seconds)  and  long 
(8  seconds)  time  intervals.   Twelve  anlUted  subjecte  fired 
a  .22  caliber  magnum  semiautomatic  rifle  equipped  with  a 
*BALvar-8'  telescopic  sight.   When  the  measuremente  of 
marksnoanshlp  were  analysed,  no  significant  difference 
were  found  between  the  various  powers  of  magnification. 
Tlme-to-fire  was  a  source  of  slgnlflaant  variation,  with 
accuracy  superior  at  the  loi^r  tim0  Interval.    (Author) 


AD-604  989  Dlv.   28 

OTS  Prices:  HC  $2.00/MF  $0.50 

Akron  Univ..  Ohio. 

SOCIAL  BACKGROUND  AND  THE  PLAY  OF  GAMES. 

Techntoal  rept.  no.  2. 

by  NOrman  F.  Washbume.  Cecil  Darmofall.  Tommy  D. 

Johnson,  and  Alex  O.  Thlo.  1964,  36p 

Contract  Nonr4302  00,  ProJ.  NR177  356 

Unclassified  report 

Descriptors:  (•Decision  making.  Group  dynamics), 
(*9oclal  psychology.  Decision  making).  Soclometrlcs, 
Psycbometrics.  Game  theory.  Performance  teste,  Be- 
havior, Education.  Reaction  (Psychology).  Males. 
Females.  Studento.  Scientific  personnel ,  Engineering 
personnel.  Test  methods.  Correlation  techniques. 

To  gain  Insight  Into  differences  in  the  ways  task-oriented 
groups  solve  puzzles,  take  risks,  and  make  strategic 
decisions,  two-  and  three-person  groups  were  observed 
plajrlng  puzzles,  games  of  chance,  and  games  of  strategy. 
Data  were  gathered  to  Indicate  preferences  and  performance 
and  used  to  test  the  hypotheses  that  male  upper  college 
students  »*o  major  In  science  or  engineering  would  tend 
to  prefer  and  be  better  at  puzzles;  male  upper  college 
studente  who  major  In  non-sclentlflc  fields  will  prefer 
and  be  better  at  games  of  chance  and  strategy,  and  that 
females  who  major  In  non-sclentlflc  fields  will  prefer  and 
be  better  at  games  of  strategy.   The  findings  support  the 
hypotheses  concerning  preference,  and  also  show  a  slight 
relationship  between  preference  and  performance.   TTiey 
do  not,  however,  siq^yort  the  predicted  relationship  between 
academto  field  and  performance.   (Author) 


AD-604  991  Dlv.    28,  29 

OTS  Prices:  HC  $3.00/MF  $0.76 

Defense  Aibslstence  and  Supply  Center,  Chicago.  HI. 

SOLDIERS'  ATTITUDES  TOWARD  FOODS  IN  A  TROPICAL 

ENVIRONMENT:  PART  2.  PILOT  EXPERIMENT: 

METHODS  FOR  INDUCING  FAVORABLE  ATTITUDES 

TOWARD  NOVEL  AND  FAMILIAR  FOODS  IN  A  TROPICAL 

ENVIRONMENT. 

Interim  rept., 

by  John  L.  McCoy.    Aug  63.  90p  AMXFC-7-63 

ProJ.  7X96  01  001 


Unclassified  report 


See  also  AD-413  789. 


Descriptors:  (*Mllltary  rations.  Attitudes).  (*Foo(te, 
Acceptability).  Tropical  regions.  Environmental  testa. 

This  U  the  2nd  part  of  a  stu<ly  of  factors  affecting 
soldiers'  acceptance  of  QMC  material,  particularly  of  foo^, 
In  troptoal  envlronmente.   This  report  describes  three 
methods  for  Introducing  unfamiliar  and  familiar  foods  In  a 
Jungle  setting,  and  compares  the  relative  effectiveness  of 
each  method  In  changing  attitudes.  (Author) 

AD-605  009  Dlv.   28.  32 

OTS  Prices:  HC  $3.00/lMF  $0.76 

RAND  Corp.,  Sante  Monica.  Calif. 
STALIN  AND  THE  USES  OF  PSYCHOLOGY, 
by  R.  C.  Tucker.   1  Mar  56,  6ep   P-815 

Unclassified  report 

pewjriptors:  (•Psychology.  USSR).  (♦Conditioned  reflex. 
Social  psychology),  Politteal  science.  Economics, 
Biology.  Genetics.  Ecology.  Law.  Social  sciences. 
Behavior.  Personality,  Lai^guage. 
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Certain  Soviet  ideological  trends  of  recent  years  are 
discussed  in  their  relation  to  the  regime's  policy  in  internal 
affairs.  These  trends  center  around  the  militant  revival  in 
Soviet  psychology  of  Pavlov's  teachings  on  the  conditioned 
reflex.    The  Pavlovian  revival,  \^lch  liegan  in  1949.  Is 
examined  in  connection  with  various  developments  in 
biology,  political  economy,  and  other  fields,  and  the  entire 
ideological  complex  is  related  to  a  central  policy 
motivation  which  Is  called  'transformism.'    The  final  part 
of  the  study  is  concerned  with  various  indications  of  a  post- 
Stalin  retreat  from  transformism  and  the  ideology 
associated  with  it. 

AD-605  106  Dlv.    28,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 


A  DISPLAY  TECHNIQUE  FOR  PLANNING, 
by  John  L.  Kennedy.    23  Oct  56,  12p   P-965 

Unclassified  report 

Descriptors:  ('Management  planning.  Display  systems), 
(♦Applied  psychology.  Display  systems).  Human 
engineering.  Management  engineering.  Motivation.  Group 
dynamics.  Personnel. 

This  paper  descHbes  a  display  technique  which  can  be 
developed  and  used  by  teams  of  planners  and  decision- 
makers when  faced  with  the  complexities  of  planning  and 
developing  large  Interacting  systems.   In  particular,  it  Is 
proposed  that  the  contextual  map  will  substantially  assist 
decision-making  in  Air  Force  research  and  development, 
where  decisions  now  have  critical  consequences  for 
national  security. 
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29.  Quartermaster  Equipment  and 
Suppt^ 

AD-604  737  Dlv.    29,  12,  It 

OTS  Prices:  HC  11.75/KF  $0.76 

Army  Natiok  Labs.,  Mass. 

DEVELOPMENT  OF  FOOD  ITEMS  TO  MEET  AIR  FORCE 

REQUIREMENTS  FOR  SPACE  TRAVEL, 

by  Herbert  A.  Hollander.  Jim  64,  88p 

Contract  AF33  616  61 18,  ProJ.  7164,  Tasks  716405. 

40491  I 

AMRL  TDR64  38  | 

1 1  Unclassified  report 

Descriptors:  (*Food,  Astronaut$),  (*Closed  ecological 
systems.  Food),  Nutrition,  Storage,  Temperature,  Freeze 
drying.  Containers,  Algae,  Mea^  Frozen  foods.  Fruits, 
Taste,  Colors,  Dehydrated  foods.  Alkaloids,  Culture  media. 
Space  biology,  ^ace  environmental  conditions.  Life 
siqiport. 


X- 


Prototype  foods  to  meet  ttie  requirements  of  space  trav- 
elers were  investigated.   These  foods  were  required  to  be 
lightweight,  easy  to  prepare,  highly  nutritious,  neither 
thirst  provoking  nor  gas  forming,  and  low  in  crude  fiber.    -» 
The  food  should  not  exceed  a  cube  size  of  1/4  -  3/8  inch 
and  should,  after  storage  up  to  6  months  at  40,  70,  and  lOOF, 
closely  resemble  the  color,  flavor,  and  texture-  of  fresh 
food.   All  foods  were  rated  on  a  9.0  Hedonic  scale.    Foods 
served  to  a  panel  at  the  Armed  Forces  Food  and  Container 
Institute  were  considered  acceptable  when  they  rated  6.0  or 
above.    Freeze-dehydrated  foods  were  Investigated.   Certain 
tubed  foods  were  studied  to  determine  ^eOier  tixey  were 
acceptable  after  storage  up  to  15  mcmths  at  40,  70,  and 
lOOF.   Many  tubes  showed  Internal  swelling.   Peaches,  apri- 
cots, beef  and  vegetables,  and  beef  and  gravy  In  tubes  with 
Amex  US  lining  were  found  to  be  acc^table  in  both  teX- 
ture  and  taste.   Studies  of  ChloreUa  71105  were  made  to 
modify  the  flavor,  taste,  and  color  and  to  enhance  the  nutri- 
tive values.    Two  strong  objections  to  the  use  of  this  algae 
were  its  dark  green  color  and  its  bitter  gagging  aftertaste. 
Three  processes  were  developed  to  remove  the  bitter  taste 
of  the  algae.   However,  further  studies  should  be  com- 
pleted to  Identify  the  bitter  taste.  (Author) 
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30.  Research  and  Research 
Equipment 


AD-€0*  S31  DiT.   30.  25 

OTS  Prices:  HC  f  1.00/MF  $0.50 

Redstone  Scientific  Information  Center,  Redstone 

Arsenal,  ALA. 

THE  NEW  PHOTOELASTIC  APPARATUS  AT  THE 

MECHANICAL  TECHNICAL  LABORATORY  OF  THE 

MUNICH  ADVANCED  TECHNICAL  SCHOOL, 

by  L.  Foppl  and  R.  HUtscber.   24  Jul  64,  7p 

RSIC  232;  TT  64  71234 

Unclassified  report 

Trans,  of  der  Bautnfenleur  (Germany)  1939,  ▼.  20,  no.  17/18, 
p.  231-232. 

Descriptors:  (*Photoelastlcity,  Optical  analysis),  (^Optical 
instruments,  Pbotoelasticity),  Stresses,  Materials,  C«itlcal 
properties.  Measurement,  Optical  equipment  components. 
Design,  Operation,  Physics  laboratories.  West  Germany. 

An  optical  stress  apparatus,  consisting  of  lamp  bousing, 
frosted  glass  plate,  filter  polarizers,  quarter  wave  plates, 
and  camera  is  discussed. 


AD-604  350  Dlv.   30,  23 

OTS  Prices:  HC  $3.00/MF  $0.50 

Paite  Mathematical  Labs.,  Inc.,  Carlisle,  Mass. 

MADCAP:  MAMMOTH  DECIMAL  ARITHMETIC 

PROGRAM  FOR  THE  PDP-1  COMPUTER. 

Scientific  npt-  no.  1. 

Ijy  E.  Myrraagnes.  Jun  64,  5^ 

Contract  AF19  628  3826,  ProJ.  5628,  Task  562801 

AFCRL  64  510 

Unclassified  rqwrt 

Descriptors:  (^Programming  languages.  Mathematics), 
(•Compilers,  Programming  languages),  (*Digital  com- 
puters. Programming  languages).  Computers,  Control 
sequences.  Programming  (Conqiuters).  Instruction 
manuals. 

A  multiple-precision  floating-point  arithmetic  program, 
MADCAP,  for  the  PDP-1  Conyjuter  is  described.   The 
number  of  significant  digits  maintained  during  calculations 
can  be  varied  easily  to  suit  the  user's  requirements  of 
speed  vs.  accuracy.   Programming  in  MADCAP'S  own 
source  language  is  extremely  simple.   (Author) 


AD-604  364  Div.    30,  23 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp.,  Santa  Monica,  Calif. 

BEGINNER'S  FORTRAN, 

by  A.  Sweetland.   Oct  61,  71p   P-2457 

Unclassified  report 

Descriptors:  (*Programming  languages.  Algebra), 
(•Compilers,  Programming  languages).  Control  sequences. 
Programming  (Comfuters),  Instruction  manuals. 
Computers. 

Slnq)le  mathematical  problems  are  used  to  Illustrate 
page  format.   Flow  diagrams  and  the  logic  of  testing  are 
covered.   Inputs,  Outputs  and  card  layouts  are  also 
explained. 


AD-604  370  Div.  SO,  16 

OTS  Prices:  HC  $1.00/MF  $0.50 

California  Univ.,  Los  Angeles. 

A  PROBLEM  IN  PATTERN  RECOONITION, 

by  Zivla  S.  Wurtele.  Jun  64,.12p  WMSI-WP-48 

Contract  Nonr233  75,  Projs.  NR047  041,  NR047  003 

Unclassified  report 

Wort  partly  siqiported  by  a  grant  from  the  Ford 
Foundation. 

Descriptors:  (♦Pattern  recognition.  Mathematical 
analysis),  (*Artlficlal  Intelllgenoe,  Mathematical 
analysis).  Learning.  Stochastic  processes.  Numerical 
methods  and  procedures.  Algebra. 

Independent  observations,  made  simultaneously  on 
members  of  each  of  two  categories,  are  presented  to  an 
artificial  IntelUgence.   It  is  assumed  that  the  space  of  the 
attribute  or  observation  vectors  of  the  individuals  to  be 
classified  is  a  finite  dimensional  Euclidean  space,  and 
that  the  attribute  vectors  are  strictly  separable  by  a 
hyperplane.   When  the  artificial  IntelUgwice  is  presented 
with  a  pair  of  vectors,  it  is  Informed  of  the  categories  to 
which  these  vectors  belong;  it  then  estimates  a  separating 
hyperplane.   This  paper  describes  an  algorithm  for 
making  this  estimate  and  gives  conditions  for  the  con- 
vergence of  this  estimate  to  a  hyperplane  which  correctly 
s^arates  the  regions.   In  general,  this  type  of  learning 
problem  may  be  solved  by  any  of  a  large  class  of  algo- 
rithms which  differ  in  their  convergence  rates,  complexity 
of  computation  and  amount  of  memory.   It  is  hoped  that  the 
relatively  simple  convergence  proof  for  the  algorithm  of 
this  paper  will  provide  some  Insi^  into  the  more 
Keneral  problem. 


AD-604  388  Div.   30,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 
ON  THE  'BANG-BANG'  CONTROL  PROBLEM, 
by  Richard  Bellman,  Irving  GUcksberg.  and 
Oliver  Gross.   Rev.  2  Mar  55.  21p  P-552 

Unclassified  report 

Descriptors:  (•Control  systems.  Mathemattcal 
•nalysis).  Calculus  of  variations.  Mapping  (Trans- 
formations), Convex  sets,  Topology.  Functional 
analysis. 

Jf*  ^^  *  physical  system  whose  state  at  any  time  is 
dMcribed  by  an  n-dimenslonial  vector  x(t).  where  x(t)  is 
determined  by  a  linear  differential  equation  Z  -  As,  with 
A  a  constant  matrix.   AppUcatlon  of  external  Influences 
wUl  yield  an  Inhomogeneous  equation,  Z  .  Az  +  f.  where  f. 
the  forcing  term',  represents  the  oontroU   A  problem  of 
somelmportance  in  the  theory  of  control  circuits  is  that 
Of  choosing  f  so  as  to  reduce  x  to  0  in  minimum  time. 
If  f  is  restricted  to  belong  to  the  class  of  vectors  whose 
Uth)  components  can  assume  only  the  values  ±b  sub  1,  the 
control  is  said  to  be  of  the  'bang-bang'  type.   The  case 
where  aU  the  solutions  of  Z  ^IJi  Spro«h  aerols  t^ 
preaches  infinity  is  considered. 


AD-604  421  Dlv.   30,  8 

OTS  Prices:  HC  $6.00/liF  $1.60 

Martin  MarietU  Corp.,  Baltimore,  Md. 

RESEARCH  FOR  HUH  SPEED  ANALOQ-TO-DBTTAL 

OWVERSION  TECHNIQUES.  «"»^ 

Rept.  for  IS  Jun  63-15  May  64, 

by  Brian  E.  Sear.  Aug  64.  290p 

Contract  AF33  657  11370,  ProJ.  4335.  Task  4S3S21 

AL  TOR64  154  Unolaaslfled  report 
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Dewrtptors:  (•Analog-to-dlgltal  converters.  Design). 
P«u»e  gaoerators.  Computer  logic.  Diodes,  Test 
ecyilpment  (Elactronics),  Analog  oon^iuters.  Electrical 
networks.  Synthesis. 

The  bade  ooaversion  problems  are  introduced  and 
mettods  of  solving  thew  problems  suggested.  The  topics 
■elected  for  study  are:  ptooeeoo04  pulse  generation, 
gigaUt  logic  droulto,  and  quantliwHon  drouits  which  are 
JiffldMaeotal  to  the  needs  of  mott  oonversion  systems. 
The  oon^Moent  parts  of  the  system  are  «ti*fflisBed  in 
oonjunction  with  pert ormanoe  calenlatlaas  sad  a  sound 
olroult  approach  is  reoommeoded^  A  geoerallxed  diode 
model  is  developed  wbiat  is  then  ttmulated  on  the  «i.«W 
computer.  Comparisons  are  given  between  computer 
■olutlans  and  aaperinMotal  results.  Transient  response 
l^rtlons  of  piooseoood  pulse  generator  drculte  are 
Mtalned  on  the  analog  oomputn  by  using  the  diode  model 
for  all  diodee  la  tbe  networiu  The  design  of  a  triplste 
teeter  is  given  with  experimental  results  from  a  sampUiw 
oedllosoope  which  show  good  corr*latlon  with  the  aaalytloal 
WMlts.  Theo.  two  ooe-gigabtt  sl4lt  register  olroult 
arrangements  are  syntheslsed  on  tke  analog  oonqwter  and 
•ohitlons  for  network  variables  given.  Finally.  Oie  design 
ofa  trtplate  tester  is  discussed  aad  the  test  remits  showing 
r»a  operational  margins  at  a  ooetflgabtt  rate  are  given. 


AD-604  581  Dlv.   30 

OTS  Prices:  HC  $a.0O/MF  $0.50 

RAND  Corp.,  Santa  Monica,  CaliL 

••-GATE, 

by  Theodore  A.  Van  Wormer.   Au^  fca,  49p  P-M02 

Unclassified  report 

Peecripturs;  (*Programmlng  languages,  Conqxiters), 
(•Programming  (Computers).  Pr^ammii^  lai«uages). 

The  paper  is  a  printer  for  instructten  in  the  99-QATB 
laaCUfe-   99-OATB  is  a  system  in  wMoh  you  msy 
Instruct  a  computer  to  perform  alflAraio  computations, 
^tedfically.  99-QATE  is:  General  Algebraic  Translator 
Extended  for  the  IBM  709/7090. 


AD-M4S40  Dlv.   30 

OTS  Prloes:  HC  $1.00/MF  $0.B0 

BAND  Corp.,  Santa  Monica,  Calif. 

CONTROL  AND  SUPPORT  SYSTEMS:   SUMMARY  AND 

RECOMMENDATIONS, 

bgr  J.  D.  Williams.   24  Nov  59.  lip  B- 156-1 

1 1  Unolaaslfled  report 

Deaorlptors:  (*Caatrol  systems.  Air  Force  research). 
(*»f?yo'>  program  adminlstratkio.  Control  systems). 
Hcienttflc  reeearoh.  Personnel,  EOMiomios,  Automata, 
3T>tams  engineering.  1 1 

The  Importance  and  necessity  of  spLUorliv  and  pusUm 
beslo  reeearoh  are  examined  in  light  of  development 
UeraroUes,  economic,  and  personnel  ooosiderations. 


AD-604  541  DiT.   SO 

OTS  Prices:  HC  $1.00/MF  $0.60 

RAND  Corp.,  SaaU  Monies,  CallL 

CONTROL  AND  SUPPORT  SYSTBlCb   DfTRODUCTlDN 
bgr  J.  D.  WUlUma.  24  Nor  69,  7p  0-144-1  * 

UnolasslfleA  report 

Deeortptors:  (•Commaad  sad  oootrol  systems,  AIp 
force  research).  (•Control  systems.  Air  force  reeear(A). 


National  defense.  Conqxiters.  Strategic  Air  Command, 
Systems  engineering. 

The  command,  control,  and  stqiport  systems  of  the  Air 
Force  are  discussed. 


AD-604  642  Div.   30 

OTS  Prloes:  HC  $1.00/MF  $0.50 

RAND  Coip..  SaaU  Monica,  Calif. 

CONTROL  AND  SUPPORT  SYSTEMS:  BASIC  RESEARCH 
FOR  THE  MAN-MACHINE  COMMUNICATION  BARRIER, 
ty  Wlills  H.  Ware.  25  Nov  69,  1^  B-147-1 

Unclassified  report 

Descriptors:  (•Digital  oonqxiters.  Sdentlfio  research). 
(•Control  systems.  Scientific  research).  Simulation, 
Humans,  Game  theory.  Communication  systems. 

The  paper  discusses  the  importance  of  basic  retearoh 
towards  the  development  of  computers  whldi  stmulste 
human  IntelUgence. 


AD-604  543  Dlv.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  SanU  Monica,  Calif. 

CCmTROL  AND  SUPPORT  SYSTEMS:  THEIR  DESCN 

AND  DEVELOPMENTS, 

bgr  C.  J.  Zwkdc   Rev.  30  Nov  59,  1^  B- 146-1 

Unolasslfied  report 

Descriptors:  (*Coetrol  systems.  Air  Force  reseandi), 
Feedbs<dE,  Decision  "*■""£.  Communlcstlon  systems, 
DsU  processing  systems,  Logistios,  Simulatlqn. 

The  discussion  covers  two  subjecta.  It  oommenU  on  some 
of  Oie  problems  the  Air  Force  U  currently  enoounteriw  in 
designing  control  systems.  Secondly,  it  outlines  an 
approach  to  ooatrol-systam  development  thst  has  been  t^'nwi 
in  the  rtmiiia^ifm  laboratory. 


AD-604  671  Dlv.   30,  18 

OTS  PHn«M:  HC  $6.00/MF  $1.25 

^ylvaaU  Electronic  Systems,  Needham,  Mass. 
MUDATA  STUDY;  A  FEASIBILITY  STUDY  OF  FUTURE 
MnjTARIZBD  nOITAL  COMPUTER  REQUIRBMENTS. 
^•Pterly  progress  rept.  no.  3  for  period  ending  30  i^ir  64. 
by  B.  oohler,  W.  Duanet.  K.  Foster,  R.  Leolnar,  sad 
A.  roeene.  SO  Apr  64,  a63p 
Cootraot  DAS6  039AlfC03a76B 

Unclassified  report 

AD-600a84 

Descriptors:  (*I>igttal  computers.  Military  requirements). 
(•DaU  processing  systems.  Digital  conqxiters).  Modules 
(Electronic),  FeasffaUlty  studies,  Dedga. 

The  major  areas  of  this  report  are  system  orgaaUatlon 
ooooepts,  memory  subsystems,  unit  reoord  equiptttsBt. 
digital  droultry,  prooeewir  design  methodology,  and 
*"tortaoe  design  objectives.  Three  appendloee  discuss 
block  design  generation  and  research  BOW  under  way  on 
dynamic  allocatlOB  procedures  and  speech  recognltlao. 
Two  proprietary  iroendioes  with  limited  distribution 
dls(Mss  possible  ImprovemeDte  on  permanently  recorded 
delay  line  memories  and  processor  organization  concepts. 
(Author)  I 
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AD-604  587  EMt.   30.  IS 

OTS  PrlcM:  BC  $a.OO/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

INTRODUCTION  TO  ELECTRONIC  COMPUTERS. 

CHAPTER  8:  USINQ  THE  RANDOM  NUMBER 

GENERATOR. 

by  F.  D.  Qruenbei^r  and  D.  D.  McCrackMu 

Dec  61.  27p   P-2490 

Unclaflsifled  report 

DesciiptoTS:  (*Computer8,  Textbooks),  Probability, 
Mathematics,  CTPtograplqr,  Operation,  Numerical 
metbods  and  procedures.  Statistical  functions,  Com- 
pilers. Data  processing  systems,  Proeramming 
(Computers),  Instruction  nuunials. 

A  number  of  problems  or  games  involving  random 
number  generators  are  discussed. 


AD-604  590  DiT.   30,  8.  25 

OTS  Prices:  HC  11.00/MF  $0.50 

Llaooln  Lab..  Mass.  Inst,  of  Tech..  Lexington. 

DIVBION  2.    DATA  SYSTEMS. 

Quarterly  progress  rept.  for  1  May-31  Jul  64, 

by  F.  C.  Frick  and  S.  H.  Dodd.  15  Aug  64.  23p 

Contract  AF19  628  500 

ESD  TDR64  358 

Unclassified  rqiort 

Descriptors:  (*Computers,  Reports).  (*Data  storage 
systems.  Electronics),  Digital  computers.  Circuits, 
Integrated  circuits.  Magnetic  tape.  Thin  films  (Storage 
devices).  Metal  films.  Tunneling  (Electronics),  Com- 
munication theory.  Analog-digital  computers.  Informa- 
tion retrieval,  Programming  (Computers),  Computer 
storage  devices.  Semiconductor  devices. 

Contents: 

Digital  Computers,  (Computer  Systems,  Circuit  Develop- 
ment, Magnetic  Film  En^neering,  System  Programming 
and  Application)   Computer  Conqxxients,  (Magnetic  Films, 
Electron  Transport.  Film-Memory  Sense  Amplifier) 
Psychology,  (Automatic  Procedure  Executor  (APEX), 
Human  Information  Processes.  Man-Machine  Communi- 
cation)  Control  Research,  (On-Une  Use  of  Hybrid  Com- 
puters. Data  Storage  and  Retrieval). 


AD-604  591  Div.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
INTRODUCTION  TO  ELECTRONK  COMPUTERS. 
APPENDIX  1, 

by  F.  J.  Gruenberger  aad  D.  D.  McCracken. 
Deo61.  6p  P-2504 

Unclassified  report 

Descriptors:  (^Computers.  Textbooks),  Integrals, 
Algebra,  Equations,  Numerical  methods  and  Procedures, 
Conquers,  Data  processing  systems.  Programming 
(Conqtuters),  Instruction  manuals. 

A  protdem  in  Diophantine  ecpiations  (one  equation  wltb 

two  unknowns)  is  examined. 


AD-604  592  Div.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 


INTRODUCTION  TO  ELECTRONH:  COMPUTERS. 
APPENDIX  3, 

by  F.  J.  Gruenberger  and  D.  D.  McCraoken. 
Dec  61.  8p   P-2505 

Unclassified  repoit 

Descriptors:  (^Computers,  Textbooks),  Control 
sequences.  Search  theory,  Data  storage  systems. 
Operation,  Compilers,  Data  processing  systems.  Pro- 
gramming (Computers),  Instruction  manuals. 

The  common  situatton  of  incorrectly  modified  addresses 
for  storage  searches  and  the  value  of  a  search  routtne 
are  discussed. 


AD-604  593  Div.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SihU  Monica,  Calif. 
INTRODUCTION  TO  ELECTRONIC  COMPUTERS, 
APPENDIX  4, 

by  F.  J.  Gruenberger  and  D.  D.  McCracken.  Dec  61, 
6p  P-2S06 

Unclassified  report 

Descriptors:  (•Computers,  Textbooks),  Records, 
Studente,  Operation,  Data  storage  systems.  Numbers, 
Data  processing  systems.  Compilers,  Programming 
(Computers),  Instruction  manuals. 

A  bookkeeping  routine  is  suggested  where  the  computer 
maintains  a  grade  book  for  the  student  class. 


AD-604  598  Div.   30,  18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

COMMAND  AND  SUPPORT  SYSTEBIS:    PROBLEMS  AND 

CAPABILITIES, 

by  W.  M.  Jones.   11  Nov  59,  rev.  20  Jan  60,  9p 

B-145-1 

Unclassified  report 

DescrU>tors:  (•Control  systems.  Air  Force  research), 
(♦Programming  (Computers).  Command  and  control 
systems),  (•Conunand  and  control  systems.  Strategic 
air  command).  Digital  computers.  Air  Force  operations. 
Deployment,  ^stems  engineering.  Compilers. 

The  work  done  and  the  types  cf  problems  faced  in  four 
computer  routines  which  are  applicable  to  command  and 
control  systems  are  described.   The  routines  involve  the 
planning  functions  of  the  Stategic  Air  Command. 


AD-604  621  Dtv.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Sante  Monica,  Calif. 

THE  DIGITAL  COMPUTER,  WHERE  DOES  IT  GO  FROM 

HERE, 

by  Willis  H.  Ware.   5  Oct  54.  19p   P-608 

Unclassified  report 

Presented  before  the  Los  Angeles  Section  of  The  Institute 
of  Radto  Engineers. 

Descriptors:  (^Digital  computers.  Data  processing 
systems).  Operation,  Desipi.  Eleotroidc  equipment. 
Automation. 

The  modem  digital  computing  system  can  rai^e  from  a 
100  tube  device  the  size  of  a  desk  to  a  many  thousand  tube 
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device  weighing  several  tons.   Sonije  machines  may  perform 
10,000  operations  per  second;  others,  only  a  few  hundred. 
In  common,  however,  they  all  exhiWt  when  compared  to  a 
competing  system  staffed  by  people,  a  phenomenal  record 
for  freedom  from  error  plus  some  measure  of  increased 
rate  of  production.   The  pi^r  presente  a  short  back- 
ground of  this  new  field  of  electronic  computing  machinery 
and  briefly  examines  tb»  characteristics  of  the  modem 
machine,  Ito  twUcations,  the  diffioulties  of  using  it,  and 
the  limitations  imposed  on  it  by  the  present  state  of  the 
electronic  art.    A  forecast  of  probable  future  trends  in 
appUcation  is  given,  together  with  a  discussion  of  the 
expected  advances  in  the  technique  and  physical  hardware 
and  in  the  logical  organizaUon  of  sif^h  machines.  (Author) 


AD-604  646 
OTS  Prices: 


Div.   30,  15 
HC  $1.00/MF  $0.50 


RAND  Corp..  Santa  Monica,  Calif. 
THE  APPLICATION  OF  STATISTICAL  METHODS  TO 
THE  DESIGN  AND  ANALYSIS  OF  EXPERIMENTS 
by  D.  S.  StoUer.  22  Mar  55,  1^   P-^6 

Unclassified  report 


T 


Presented  at  American  Ordnance  Association's  1955 
Symposium  on  Proving  Ground  Insttumentatian  at  Patrick 
AFB,  Fla..  14-15  Apr  55. 

Descriptors:  (*Tests,  Statlstioal  atudysis),  Environ- 
mental teste.  Test  methods,  Perfoktnanoe  (EnKineerins). 
Analysis,  Design. 

The  paper  provides  a  general  surrey  of  some  topics  in 
statistics  and  operations  researoh  afiplicaUe  to  experi- 
mental design  and  analysis.    It  is  based  on  the  premise 
that  how  to  measure  and  what  to  measure  are  simul- 
taneous consideraUons  in  a  test  program.   Furthermore, 
in  order  to  verify  that  a  test  set^)  measures  what  it  is 
supposed  to  measure  it  is  necessary  to  design  an  experi- 
ment to  this  end  and  analyze  the  resulte.   Three  general 
topics  in  the  design  and  analysis  of  experimente  are: 
test  criteria,  test  designs,  and  test  aaalyses. 


AD-604  656 
OTS  Prices: 


Dtv.   30.  8,  24 
HC  $1.00/MF$0.50 


Electro-Dynamics  Labs.,  Utah  State  Univ.,  Logan. 

RECOGNIZING  PATTERNS  IN  PHOTOGRAPHS. 

Scientific  rept,  no.  1, 

by  C.  K.  Rushforth.    1  May  64.  19p 

Contract  AF19  628  3825.  ProJ.  8663 

AFCRL  64  640 

Unclassified  report 

Descr^tors:  (*Pattem  recognitlonj  Photographs), 
Photographic  images.  Optical  images.  Communication 
theory.  Signals,  Artificial  intelligence.  Signal-to-noise 
ratto.  Decision  theory. 


The  problem  of  recognizing  patterns  In  photographs  is 
considered.   It  is  assumed  that  the  patterns  to  be  classi- 
fied are  exactly  known,  and  that  the  photograph  is  sam- 
pled and  quantized  to  form  a  binary  wactor.   The  optimum 
classification  procedure  for  the  general  case  involves 
nonlinear  data  processing  on  this  vector.    In  two  impor- 
tant special  cases,  however,  this  optimum  procedure 
reduces  to  one  which  uses  correlatios  or  matehed-fllter 
techniques.    The  analysis  applies  not  only  to  the  specific 
problem  described  here,  but  to  any  situation  in  which 
the  patterns  to  be  classified  may  be  represented  by 
binary  vectora  provided  the  appropriate  assumpttons  are 
saUsfied.    An  important  example  is  the  so-called 
property-list  description  of  a  pattern.  (Author) 


AD-604  671  Div.   30 

OTS  Prices:  HC  $2.00/MF  $0,50 

RAND  Corp.,  Santa  Monica,  Calif. 
INTRODUCTION  TO  ELECTRONIC  COMPUTERS 
CHAPTER  1   .    INTERPRETIVE  ROUTINES, 
by  F.  J.  Gruenberger  and  D.  D.  McCracken. 
Feb  62,  27p   P-2529 

Unclassified  report 

Descriptore:  (♦Computers.  Textbo<*s).  CompUera. 
Control  sequences.  Mathematics,  Data  processing  sys- 
tems. Digital  computers.  Programming  (Computere). 

The  use  of  an  interpretive  coding  scheme  in  the  mechan- 
ical handling  of  a  gro»^  of  subroutines  involving  sinmle 
arithmetic  operations  are  examined. 


AD-604  678  Div.   30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Massachusette  Inst,  of  Tech.,  Cambridge. 

VERBAL  AND  GRAPHICAL  LANGUAGE  FOR  THE 

AED  SYSTEM:  A  PROGRESS  REPORT, 

by  Douglas  T.  Ross  and  Clarence  G.  Feldmann. 

6  May  64,  29p    MAC-TR-4 

Contracte  Nonr4102  01,  AF33  600  42859 

UnoUssifled  report 

Rept.  on  Project  MAC. 

Descriptors:   (*Programmlng  languages.  Data  processing 
systems),  (♦Programming  (Computers),  Design),  Compilers. 
Computers.  Con«)uter  personnel.  Programmers. 

For  Computer- Aided  Design  use  of  time-sharing  a  single 
language  which  can  take  either  verbal  or  graphical  form  la 
required.   The  p^;>er  describes  how  a  single  language 
^wsessing  technique,  which  is  in  turn  a  special  appUcation 
of  more  general  concepte  concerning  the  8tep-by-st«» 
growth  and  processing  of  large  structures  of  interrelated 
elemento,  can  efficiently  process  both  language  forms  in  the 
same  manner.   Illustrations  of  the  concepte  involved  are 
alsodrawn  from  the  methods  used  in  the  AED-0  compiler 
an  efficient  ALGOL-OO-based  compUer  used  in  Computer- 
Aided  Design  work,  which  is  avaUable  as  a  pubUc  command 
In  the  Project  MAC  CTSS.   (Author)  "^^^«i«u 


AD-604  679  Div.   30,  13 

OTS  Prices:  HC  $1.00/MF  $0.50 

Massachusette  Bist.  of  Tech..  Cambridge. 

STRESS:   A  PROBLEM-ORIENTED  LANGUAGE  FOR 

STRUCTURAL  ENGINEERING. 

by  John  M.  Biggs  and  Robert  D.  Logcber. 

6  May  64,  23p   MAC-TR-6 

Unclassified  report 

Kept,  on  Project  MAC. 

Descriptors:  (♦Programming  languages,  Data  process- 
ing systems),  (*Struotures,  Mathemattcal  analysis) 
ConstrucUon,  Stresses,  Loading  (Mechanics).  Engineer- 
ing, Digital  computers. 

STRESS  is  a  general  purpose  programming  system  for 
the  analysis  of  structures.   Compared  to  most  other 
structural  programs  it  has  three  distinguishing  character- 
istics:  (1)  The  input  language  U  that  of  the  structural 
OTgineer  which  makes  possible  direct  communication 
between  the  engineer  and  the  machine;  (2)  The  system  ia 
capable  of  analyzing  a  wide  variety  of  structural  types 
and  loading  conditions  thus  permitting  industrial  use  on 
a  routine  basis;  and  (3)  The  design  process  is  expedited 
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bjr  tiw  faet  that  modlflcatloiia  of  the  oiigliial  stiuctura 
ior  altenate  dMl|^  can  be  eaefly  exeoutad.  This  last 
oapaUUty  Is  most  effeotloe  viwii  STRESS  is  used  in  the 
time-sharing  mode.  These  features  combine  to  provide 
a  system  which  not  only  reduces  the  effort  required  for 
structural  analysis  but,  more  sl^ilfloantty,  enhances 
the  designer's  ability  to  evolTe  an  efficient  structure. 
(Autiur) 


AI>-«04«80  DlT.  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Massachusetts  Inst,  of  Tech.,  Cambridge. 

OPL-I:   AN  OPEN  ENDED  PROC»AMMINO  SYSTEM 

ivim  CTss 

by  J.  WeUenbaum.   30  Apr  64,  1^  MAC-TR-7 

Contract  Nonr4102  01 

Unclassified  report 

Rept.  on  Project  MAC. 

Descriptors:  (^Programming  languages.  Data  process- 
ing systems),  (*Programmlng  (Computers),  EffectlTe- 
ness).  Data  storage  systems.  Decision  theory,  Oper- 
ators (Mathematics),  Topology,  Computer  storage 
derices,  Conqiuter  personnel. 

OPL-I,  an  incremental  programming  system  presently 
operating  with  CTSS,  permits  the  user  to  augment  both  his 
program  and  his  data  base  during  widely  separated  suc- 
cessive sessions  at  his  terminal.    Facilities  are  provided 
which  maice  It  possible  for  the  user  to  operate  on  his  al- 
ready established  data  base  both  by  means  of  built-in 
operators  and  in  terms  of  operators  (functions)  which  the 
user  has  previously  defined  in  tlie  language  of  the  system. 
Underiylng  the  system  is  a  powerful  list  processing 
scheme  Imbedded  in  FORTRAN  (SLIP).   The  machinery 
of  this  fundamental  language  drives  ttie  system  and  is 
also  largely  available  to  the  user.  Tlie  data  base  gener- 
ated by  the  user  is  therefore  a  set  of  list  structures 
(trees),  and  most  of  the  operators  available  to  him  are 
list  processing  operators.  Data  structures  with  con- 
siderably coinplex  Interrelatlonal  properties  may  there- 
iora  be  treated  quite  directly.  (Author) 


AD-M4  681  DlT.   30 

OTS  Prices:  HC  $3.00/MF  $0.75 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
THE  OPS-1  MANUAL, 

by  Martin  Oreenberger.   May  64,  66p  MAC-TR-8 
Contract  Nonr4102  01 

Unclassified  report 

Rept.  on  Project  MAC.   Prq>ared  in  cooperation  with  the 
M.  I.  T.  15.599  Seminar. 

Descriptors:  (*Programming  languages.  Data  process- 
ing systems),  (*Programming  (Computers),  Design), 
Operators  (Mathematics),  Conqxiters,  Symposia. 

The  recent  attainment  and  continuing  development  of 
personally  accessible  computer  facilities  have  opened 
anotlier  chapter  In  tbe  use  of  machines  by  man.   A  nimi- 
ber  of  current  research  efforts,  including  Project  MAC 
St  MXT.,  are  designing  new  conceptual  systems  to  ad^ 
the  emerging  technology  to  a  wide  range  of  human 
activity.  Activities  relating  to  management  are  the  con- 
oem  of  a  trial  system  at  Project  MAC  called  OPS-1. 
The  OPS-1  system  and  the  experiment  that  launched  It 
are  described  in  the  manual.  (Author) 
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AD-604  695  Dlv.   30,  26,  M 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

THE  SYSTEMS  RESEARCH  LABORATORY  AND  ITS 

PROGRAM. 

by  John  L.  Keonsdy.  Rev.  17  Oct  55,  ^  P-657 

Unclassified  report 

Descriptors:  (*Systems  engineering.  Research  program 
administration).  Industrial  relatiODS,  Group  djmamlos, 
ProduotlOD  control,  Managsmsnt  engineering,  SlmulatlOQ, 
Operations  research. 

A  systems  research  laboratory,  whose  primary  interest 
has  been  the  behavior  ot  man-machine  systems,  was 
established.  The  goal  at  the  laboratory,  predicting  tbs 
performance  o<  man-machine  sjrstems.  Is  discussed. 


AO-604  71S  Dlv.   30 

OTS  Prices:  HC  $1.00/MF  $0.60 

RAND  Corp.,  SanU  Monica,  Callt 

A  DESCRIPTION  OF  A  COOPERATIVE  VENTURE 

IN  THE  PRODUCTION  OF  AN  AUTOMATIC  CODING 

SYSTEM, 

by  Wesley  S.  Melahn.  37  Sep  56,  lip  P-686 

Unclassified  report 

Descriptors:  (*Programmlng  (Computers),  Automatic). 
(•Programming  languages.  Design),  Computer  person- 
nel. Symposia. 

The  paper  surveys  and  evaluates  some  of  the  ideas  that 
were  suggested  during  a  search  for  an  improved  way  of 
programming  problems  for  tn««Miy.  solution.   It  attempts 
to  Justify  the  clioices  that  were  made  in  the  design  of 
PACT  I,  a  program  that  produces  efficient  tnnrMfj^^ 
language  code  for  the  701  computer  from  a  concise  de- 
scription of  the  steps  in  a  calculatiOB.  (Aitfhor) 


AD-604  721  Dlv.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Call! 

PACT  LOOP  EXPANSION, 

by  Ois  Hempstead  and  Jules  L  Sohwartx.  31  Oct  55, 

16p  P-692 

UBclassttad  report 

Descriptors:  (^CompOers,  Control  sequences). 
Computers,  Feedback,  Programming  (Computers). 
Operation,  Data  storage  systems. 

A  discussion  of  the  method  used  to  write  loops  In 
machine  language  for  any  series  of  PACT  I  ooupUsr 
instructions  Is  presented.  fAutlnr) 


AD-604  722  Dlv.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  CalU 

SEMI-AUTOMATIC  ALLOCATION  OF  DATA  STORAGE 

FOR  PACT  I. 

by  J.  L  Derr  and  R.  C.  Luke.  10  Oct  55,  ISp  P-693 

Unclassified  report 

Prepared  in  cooperation  with  Locldieed  Alrorsft  Corp. 
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Deaortptors:  (•Compilers,  Daia  storage  systems) 
(♦Data  storage  systems,  Compfters),  ProgrammlM 
languages.  Coding,  Digital  coteputors.  Computer   ' 
storage  devices.  Data  transmisalon  systems. 

Ths  Amotion  of  PACT  is  to  oompUs  a  maohlne-lai«uage 
oode  from  a  given  PACT  pseudo-language  code,  to  thte 
sense  PACT  shortens  ths  gap  bet«Ma  ttte  computational 
model  and  the  final  machine  oode  bgr  performing  much  of 

2!k^"!^*"''^   The  paper  Is  primarily  oonceraed 
with  the  system  which  was  designsd  to  aUooate  machine 
Storage  locattons  tor  the  operands  ndilch  are  Involved  in 
PACT  pseudo-operations.  The  system  was  made  to  aUo- 
oate storage  locations  automaticaUy  t4>  to  the  total  ca- 
pacity of  ths  high-speed  memory  and  to  allow  the  user 
soms  convenient  means  for  oonstndnlng  this  allocation 
when  necessary.  No  provision  was  made  for  automatic 
Mooodary  storage  aUocadon. 


AD-604  730  Dlv.   30,  15 

OTS  Prices:  HC  $5.00/MF  $1.00 

Massachusette  tost,  of  Tech.,  Cambridge. 

NATURAL  LANGUAGE  INPUT  FOB  A  COMPUTER 

PROBLEM  SOLVING  SYSTEM. 

Doctoral  thesis, 

by  Daniel  G.  Bobrow.  Sep  64.  155p  MAC-TR-1 

Contract  Nonr4102  01 

Unolssslflsd  report 
Rept.  CO  Prej.  MAC. 

Descriptors:  (*Programmlng  laB|:uages,  Date  process- 
ing systems),  (*Programmlng  (Computers),  Lsi^age), 
Conununtoation  theory.  Algebra,  Bbnultaneous  equa- 
tions. Mathematical  programmli^,  Artlflolal  Intelll- 
fsnoe,  Transformatloos  (Mathematics),  Numerical 
analysis. 

Ths  STUDENT  problem  solving  system,  programmed  la 
USP,  aooepte  as  input  a  comforteUe  but  restricted 
subset  <jt  English  which  can  expreaa  a  wide  variety  of 
algebra  story  problems.  STUDENT  finds  ths  solution 
to  a  large  class  of  these  problems.  The  Oiesis  includes 
a  summary  of  other  English  language  question-answer- 
ing systems.   The  linguistic  analysis  In  STUDENT  is  a 
first  approximation  to  the  analytic  portion  of  a  semsn- 
tlo  theory  of  discourse  outlined  in  the  thesis.  STUDENT 
finds  the  set  of  kernel  senteooes  which  are  tlw  base  of 
the  ioput  discourse,  and  transforms  this  sequence  cf 
kernel  sentences  Into  a  set  of  simidtaneous  equstions 
which  form  the  semantic  base  of  thn  STUDENT  system. 
STUDENT  than  tries  to  solve  this  ast  of  equstions  for 
ths  valuss  of  requBsted  unknowns.  S  it  is  soocessfU 
it  gives  the  answers  in  Ei«llsh.   If  not,  STUDENT  asks 
the  user  for  more  information,  and  mdloates  ths  naturv 
of  ths  desired  information.  The  STUDENT  system  U 
a  first  step  toward  natural  lai^u^e  oonomuntoatlon 
with  ooBoputors.  (Author) 


AD-604  793  Dlv.   30 

OTS  Prioes:  HC  $1.00/MF  $0.60 


ANATHEMA  OR 


RAND  Corp.,  Sante  Monica.  Calif. 
SCHEDUUNO  STATE  OF  THE  ART. 

NBCBasrrY. 

tagr  F.  S.  Pardsa.  Nov  61.  14p  P-3Sil 

I  Unolssslflsd  report 

Descriptors:  (•Sohsdullng.  RsaeaJdh  program  admini- 
stration), (*Rssearch  program  administration.  Sohad- 


ullag).  Operations  rsssarch. 


Managsmsnt  oofitrol  systsms,  AwOvsta,  Rsvisws. 


planning. 


This  paper  explores  the  meaning  of  statementa  concern- 
ing the  rate  of  technological  advancement  and  particu- 
larly their  implications  for  R  and  D  pi«ni««tn 


AD-604  795  Dlv.   30 

OTS  Prioes:  HC  $2.00/MF  $0.60 

RAND  Corp.,  Santa  Monica,  Calif. 
INTRODUCTION  TO  ELECTRONS  COMPUTERS. 
CHAPTER  6.   SUBROUTINING, 
by  F.  J.  Gruenberger  and  D.  D.  McCracken. 
Nov  61,  30p   P-2481 

Unclassified  report 

Descriptors:  (*CoiiqMiter8,  Textbooks),  Compilers, 
Digital  oon^Nrters,  Progrunmlng  (Conqxiters),  Control 
sequences.  Programmers,  Matfaemattos,  Data 
processing  systems. 

Aibroutlnlng,  the  use  of  a  given  set  of  Instructtons  re- 
peatedly that  are  executed  on  demand  from  otiber  Instruc- 
tions, is  described. 


AD-604  796  Dlv.   30 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  Sante  Montoa,  Calif. 
INTRODUCTION  TO  ELECTRONIC  COMPUTERS. 
CHAPTER  7.   RANDOM  NUMBERS, 
by  F.  J.  Gruenberger  and  D.  D.  McCracken. 
Nov  61.  3^   P-2475 

Unclassified  report 

Descriptors:  (♦Computers,  Textbooks),  Numbers, 
Probabflity,  Mathematical  logic,  Coii«>ilers,  Digital 
computers.  Programming  (Computers),  Date  process- 
ing systems. 

Random  number  generation  and  oomputer  routines  ai« 
discussed. 


AD-604  804  Dlv.  30,  26 

OTS  Prioes:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Sante  Monica,  Calif. 

A  SYSTEMS  ENCHNEERING  APPROACH  TO 

REUABIUTY, 

by  Alaxander  W.  Bol4yr«ft.  Nov  61,  13p  P-2476 

Unolssslftod  report 

Dascriptors:  (*Systems  engineering,  ReUabUlty). 
(ntoliabUlfy,  Systems  engineering).  Theory,  Malfunotloos, 
Redundant  componenta.  Operations  research. 

Tbs  msln  theme  of  the  pqwr  te  that  reliability  must  be 
,  sought  as  an  integral  of  the  over-all  system  design.  A 
listing  cf  what  should  bs  ths  principal  areas  cf  oonoem  to  a 
raliabUlty  engineering  organLsation  is  presented.  Also,  a 
short  list  of  some  general  methods  of  increasing  system 
rellsbUtty  wUoh  U  beUeved  to  be  basto  te  tJ^^tF^*^  for 
raUaUllty  U  glvMb  »    , 


AD-604  815  Dlv.   30,9 

OTS  Prioes:  HC  $a.00AiF  $0.50 

RAND  Corp.,  Ssnte  Monica.  Calif. 

THE  PRBPARATKm  OF  CAMPHOR  MODELS  FOR  WINO- 

TUNNEL  SUBLIMATION  OTUXXBS;  PRELIMINARY  RESULTS 

ON  THE  SUBUMATKW  OF  A  PONTBD  CCN4B. 

by  Andrew  F.  Charwat  Jul  62,  28p  P-Mll 

Unclassified  raport 
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Prepared  in  cooperatkxi  with  CalifoniU  Univ.,  Los 
Angeles. 

Descriptors:  (*Wind  tunnel  models,  Sublimation),  (*Sub- 
llmatlon.  Wind  tunnel  models).  Hypersonic  flow,  Cooling. 
Aromatic  compounds.  PoIycycUc  compounds,  Preparation, 
Sintering,  Casting,  Reciystalllzation,  Conical  bodies,  Sui^ 
face  temperatures.  Measurement. 

A  preliminary  study  of  techniques  for  the  preparation  of 
camphor  and  naphthalene  models  for  e^qperlmental  research 
on  sublimation  cooling  in  hypersonic  flow  led  to  the  develop- 
ment of  a  vacuum  sintering  technique  which  yields  uniform, 
homogeneous,  clear  and  easily  machinable  samples.   It  Is 
felt,  on  the  basis  of  static  and  wind  tunnel  tests,  as  well  as 
on  the  basis  of  these  general  observations,  that  models 
prepared  In  this  fashion  are  well  suited  for  accurate  re- 
producible measurements  of  the  history  of  subllialng  sur- 
faces and  that  they  will  provide  reliable  data.    A  method  for 
acctirate  measurement  of  surface  temperatures  during  the 
course  of  the  destructive  phase  change  mass  transfer  proc- 
ess is  proposed  and  partly  developed.  If  It  proves  to  be 
totally  successful,  relatively  complete  and  valuable  informa- 
tion on  the  complex  flow  field  will  be  obtainable  with  rela- 
tively simple  faculties  and  techniques.  (Author) 


AD-604  818  Div.   30 

OTS  Prices:  HC  |1.00/B«F  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

A  QUICK  LOOK  AT  SIMSCRIPT, 

by  Herbert  W.  Karr.  Oct  62.  24p   P-2658 

Unclassified  report 

Presented  at  Phi  Delta  Kappa  Symposium  In  Educational 
Research  (no.  4)  Indiana  Unlv,  Bloomlngton,  5  Nov  62. 
Extracted  from  Chap.  1  of  Markowltz,  Hausner,  and  Karr 
'Slmscrlpt:   A  Simulated  Programming  Language*. 

Descriptors:  (^Programming  (Computers),  Simulation), 
(•Programming  languages.  Simulation),  (*Computers, 
Simulation),  Compilers,  Data  processing  systems. 
Digital  coxE^jHiters. 

In  SIMSCRIPT,  the  status  of  a  simulated  system  is 
described  in  terms  of  entitles,  attributes  of  entitles,  and 
sets  of  entities.   Status  is  chaiiged  at  points  in  simulated 
time  called  events.   A  separate  event  routine  must  be 
written  for  each  different  kind  of  event  to  be  included  in 
the  simulation.    For  convenience  in  writing  these  routines, 
the  SIMSCRIPT  source  language  contains  a  variety  of 
commands  especially  adapted  to  simulation  problems. 
Some  of  these  commands  are  illustrated. 


AD-604  829  Dlv.    30,  9 

OTS  Prices:  HC  $4.00/ldF  $0.75 

Air  Force  Inst,  of  Tech.,  Wrigfat-Patterson  AFB,  Ohio. 
AN  INVESTIGATION  OF  CYLINDRICAL  STATIC  PRES- 
SURE PROBES. 
Master's  thesis, 

by  Paul  David  Smith.    Jun  64.  104p 
AFIT  GAM/ME/64-19 

Unclassified  report 

Descriptors:  (*Rydroetatic  pressure.  Fluid  flow). 
(•Fluid  flow.  Hydrostatic  pressure),  ('Pressure  gages. 
Cylindrical  bodies),  Monometer,  Pipes,  Angle  of  attack. 
Reynolds  number.  Incompressible  flow,  Boundary  layer, 
Two-dimensional  flow.  Nozzles,  Fluid  mechanics.  Temper- 
ature control.  Velocity.  Barometer  pressure.  Calibration. 
Measurement,  Tables. 

The  cylindrical  pressure  probe  is  a  convenient  device  for 


the  measurement  of  the  static  pressure  of  a  flilid  stream. 
The  indicated  pressure,  however,  is  a  function  of  the  angu- 
lar position  of  the  probe  reUtive  to  the  direction  of  flow. 
R  is  therefore  necessary  to  know  tlie  probe  angular  position 
at  which  true  static  pressure  is  indicated  for  the  probe -flow 
situation  at  hand.   In  this  study  values  of  the  probe  angular 
poeitioD  are  determined  for  ten  different  probe  geometries 
in  a  Reynolds  number  range  from  2,500  to  15,000.   The 
method  used  was  to  place  the  probes  In  a  stream  of  air  that 
is  being  ejected  Into  the  atmosphere.    The  static  pressure 
of  such  a  stream  is  equal  to  the  local  barometric  pressure. 
Plots  of  the  results  show  the  dependence  of  the  probe  angu- 
lar position  on  probe  diameter,  orifice  diameter,  and 
Reynolds  nimiber. 


AD-604  844  Div.    30 

OTS  Prices:  HC  $1,00AIF  $0.50 

Naval  Ordnance  Lab.,  White  Oak.  Md. 

MULTIPLE  PISTON  TWO-STAGE  LIGHT  GAS  LAUNCHER, 

by  Robert  Placesi  and  Robert  H.  Waser.   1  May  64. 

22p 

NOL  TR64  96;  NOL  BBR130 

UiioU«8ified  report 

Deflcr4>tors:  (*Llght  gas  guns.  Operation).  (•Hyper- 
velocity  guns,  Operation),  Ballistics,  Prwssure,  Hyper- 
velocity  projectiles.  Pistons. 

A  new  method  for  operating  light  gas  launchers  Is  pro- 
posed which  provides  a  significant  increase  in  velocity  capa- 
bility.  This  method,  adaptable  to  existing  launchers,  makes 
use  of  a  second  piston  in  the  pumptube.   The  additional  pis- 
ton provides  a  second  compression  of  the  gas  in  the  pump- 
tube  with  a  corresponding  additional  push  on  the  pioJectUe 
resulting  in  increased  velocity.  (Author) 


AD-604  845  Dlv.    30.  9 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Ordnance  Lab..  White  Oak.  Md. 

ALKAU  METAL  ARC  TUNNEL, 

by  H.  H.  Hoehn.  D.  Lerine.  and  A.  Gaicla. 

15  Apr  64.  20p 

Task  FR64 

NOL  TR64  82:  NOL  BRR139 

Unclasslfled  report 

Descriptors:  (•Wind  tunnels.  Design),  (•Sodhim. 
Vapors),  Liquid  metals,  AlkaU  metals.  Heating,  Electric 
arcs.  Electrodes,  Operation. 

The  design  and  operatloo  of  an  aeixxfyQunic  wind 
tunnel  which  derives  its  working  gas  from  the  arc  heating 
of  liquid  sodium  are  descril>ed.   In  particular,  tbe 
problems  of  materials  and  the  design  of  electrodes  urn 
discussed.   (Autiior) 


AD-604  859 
OTS  Prices: 


Div.   30,  15 
HC  $7.10/MF  $1.75 


Information  Systems  Lab.,  Univ.  of  Michigan,  Ann  Arbor. 
RESEARCH  ON  COMPUTER  LOGIC  AND  NUMBER  SYS- 
TEMS. 

Final  rept.  for  Sep  62-Dec  63, 

by  H.  L,  Gamer,  R.  F.  Arnold,  E.  U  Lawler,  T.  R.  Rao. 
and  M.  A.  Harrison.    Jul  64,  406p 
Contract  AF33  657  7811.  ProJ.  7062.  Task  706206 
RTD  TDR63  4153 

Unclassified  report 

Descriptors:  (•Computer  logic.  Number  theory),  ('Num- 
ber theory.  Computer  logic).  Algebra,  Combinatorial  analy- 
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•is.  Groups  (Mathematics),  Topii^ogjr,  Numbers,  Functions. 
Switching  circuits. 

The  report  presents  the  results  o^  several  related  investi- 
gations of  computer  logic  and  number  systems.    The  report 
is  divided  Into  seven  parts,  which  deal  with  group  equivalence 
of  switching  functions,  group  methods  in  switching  theory, 
multilevel  Boolean  minimization,  minimal  synthesis  of  tree 
structures,  three-valued  logical  systems,  and  the  general 
properties  of  finite,  weighted  number  systems.  (Author) 


AD-604  861  Div.    30.  16 

OTS  Prices:  HC  $0.50/lfF  $0.50 

Dayton  Univ..  Ohio.  Research  huk. 

AN  AUTOMATIC  LOGOINO  SYSTEM  FOR  BIOMEmCAL 

TEST  DATA, 

by  William  J.  Hovoy.  Jesse  B.  GiU»ore.  and  Abbot  T. 

Klssen.   Jun  64,  Itip 

Contract  AF33  657  8521,  Pro].  7l44.  Task  716409 

AMRL  TDR64  50 


Unclassified  report 

Descriptors:  (♦Data  processing  systems.  Medical 
research),  (*Medical  research,  Data  processing  systems). 
Digital  compiters.  Programming  (Computers),  Instrumen- 
tation, Input-output  devices.  Control  systems.  Heat 
tolerance,  ^ace  medicine. 

An  automatic  data  acquisition  systiwn  was  designed  to 
minimise  the  data  reduction  of  biomedical  test  data.   The 
overall  system  consists  of  two  main  parts;  a  hardware 
group,  wiilch  digitizes  and  records  the  raw  daU,  and  a  com- 
puter program,  which  reduces  the  data  and  presents  it  in 
tabular  form  for  ready  analysis.    The  system  is  capable  of 
simultaneously  recording  up  to  27  tfaennocouple,  27  ther- 
mistor, and  34  miscellaneous  data  channels  during  any  given 
experiment.   The  sampling  speed  Is  such  that  it  talces 
approximately  6  seconds  to  record  all  78  channels.   Major 
design  considerations  were  ease  of  use,  utility,  flexibility, 
and  reUabiUty.    AU  scale  factors  sad  calibrations,  both 
linear  and  nonlinear,  willlie  effected  by  the  computer  pro- 
gram; the  recording  hardware  only  Mgtfi  rf>n  and  records 
voltage  levels.  (Author) 


AD-604  862  Dlv.    30 

OTS  Prices:  «C  $2.00/MF  $0.50 

General  Electric  Co.,  Washii^ton.  !]*>.  C. 

APPLICATIONS  OF  SERIAL  AND  PARALLEL  FILE 

STRUCTURES  TO  COMMAND  AND  CONTROL  SYSTEMS, 

by  Stanley  B.  Rosen,  John  P.  BicCdbe,  and 

Essie  S.  Nevans.   Aug  64,  46p 

Contract  AF19  628  3843,  ProJ.  2801,  Task  280101 

ESD  TDR64  519  j 

Unclassified  report 

Descriptors:  (•Command  and  control  systems.  Data 
storage  systems),  ("Data  storage  systems,  Command  and 
control  systems).  Magnetic  Upe,  Disk  recording  systems, 
Computer  storage  devices.  Time  studies.  Numbers, 
Digital  compxiters.  Mathematical  analysis. 

This  study  was  undertaken  to  determine  if  the  introduc- 
tion of  redundant  files  can  reduce  search  time  when  serial 
outputs  are  required.   Serial  and  parallel  file  structures  on 
magnetic  tape  and  disc  memories  were  studied.   The 
conclusion  was  made  that  search  time  can  be  improved 
because  of  the  Inherent  random-acoass  features  of  disc 
memory.    Further  studies  relevant  to  the  stwly  are 
suggested.  (Author) 


AD-604  907  Dlv.    30 

OTS  Prices:  HC  $5.00/MF  $1.00 

Office  of  Aerospace  Researoh,  Washington,  D.  C. 
UNITED  STATES  AIR  FORCE  RESEARCH  ACCOMPLISH- 
MENTS, 
Jim  64,  156p 
OAR  64  6 

Unclasslfled  report 

Descriptors:  (•Air  Force  researoh.  Reviews),  Physics. 
Chemistry,  Mathematics,  Electronics,  Materials,  Energy 
conversion,  Geophysics,  Atmosphere,  Astronomy, 
Biology,  Medicine,  Psychology.  Social  sciences. 

^munaries  are  given  of  the  results  of  130  selected 
research  projects  in  the  physical,  engineering,  environ- 
mental, and  life  sciences. 


AD-604  921  Dlv.    30,  15.  32 

OTS  Prices:  HC  $2.00 /MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

ON  THE  SOLUTION  OF  DISCRETE  PROGRAMMING 

PROBLEMS, 

by  Harry  M.  Markowltz  and  Alan  S.  Manne. 

1  Aug  55,  rev.  9  Feb  56,  46p  P-711 

Unclassified  report 

Descriptors:  (*Linear  programming,  Optimization), 
Convex  sets.  Calculus  of  variations.  Model  theory. 
Operations  research.  Economics,  Industrial  production.    - 
Transportation.  Mathematical  progranunlng. 

This  paper  considers  optimization  problems  in  which 
s(xne  or  all  variables  must  take  on  integral  values.   An 
ability  to  solve  such  problems  would  be  valuable  in  itself 
and  would  also  allow  handling  certain  kinds  of  heretofore 
intractable  'economies  of  scale*.   An  automatic  algorithm 
for  solving  such  problems  is  not  given.   A  general  approach 
susceptible  of  Individual  variations,  depending  upon  the 
problem  and  the  Judgment  of  the  user  Is  presented.    Two 
moderate-size  examples  are  presented  to  illustrate  the 
method.    (Author) 


AD-604  929  Dlv.    30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

CONCLUSIONS  AFTER  USING  THE  PACT-1  ADVANCED 

CODING  TECHNIQUE, 

by  I.  D.  Greenwald  and  H.  G.  Martin.  4  Oct  55, 

12P   P-719 

Unclassified  report 

Descriptors:  (•Programming  (Computers),  Compilers). 
(•Con4>ilers,  Optimization),  Errors,  Operation,  Time, 
Effectiveness,  Systems  englneerli^.  Specifications. 
Digital  c(nnputers. 

From  experience  with  the  PACT-1  Advanced  Coding 
Technique  as  used  on  the  IB  T^pe  701  Data  Processing 
Machine  a  comparison  is  made  between  tills  coding  system 
and  'machine  language'  coding  with  reference  to  coding 
tinoe.  number  and  types  of  errors,  'debugging'  time  and 
experience  needed  Iqr  the  coder.   In  additicm  there  are 
suggestions  as  to  improvements  that  can  be  made  on  future 
S3r8tems  and  comments  sut)Stantiating  decisions  made  while 
Writing  tbe  specifications  for  the  system.    (Author) 
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AD-604  931 
OTS  Prtoefl: 


DlT.    30,  15 
HC  $1.00/MF  $0.50 


RAND  Corp..  Santa  Monica,  Calif. 
NOTES  ON  THE  THEORY  OF  DYNAMIC  PROGRAM- 
MING. V.  MAXIMIZATION  OVER  DISCRETE  SETS, 
by  Richard  Bellman.   Rev.  12  Dec  55.    lOp    P-721 

Unclassified  report 

Descriptors:  (*Dynamic  programming.  Theory), 
(^Equations.  Dynamic  programming).  Set  theory. 
Calculus  of  variations.  Functions.  Sequences.  Mathe- 
matical programming.  Optimization. 

The  theory  of  dynamic  programming  is  applied  to  a  class 
of  problems  involving  maximization  over  discrete  sets. 
The  solutiwi  is  made  to  depend  on  the  solution  of  a  class 
of  functional  equations.    (Author) 


AD-604  959  Div.   30 

OTS  Prices:  HC  $1.00/MF  $0,50 

RAND  Corp.,  Santa  Monica,  Calif. 

AN  AUTOMATIC  SUPERVBOR  FOR  THE  IBM  702, 

by  Brusc  Moncreiff.    Rev.  12  Jan  56.    18p    P-759 

Unclassified  report 

Presented  at  the  Western  JOint  Computer  Conference  in 
San  Francisco  on  7  Feb  56. 

Descriptors:    (*Data  processing  systems.  Supervision), 
Computers.  Operation,  Programming  (Computers), 
Automatic,  Computer  operators. 

A  description  is  given  of  an  automatic  supervisory 
routine  which  Is  an  attempt  to  solve  those  operating  and 
programming  problems  peculiar  to  the  'routine-dominated' 
situation  of  a  large  commercial  data  processing  center. 


AD-604  963 
OTS  Prices: 


DIv.   30,  15 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

FUNCTIONAL  EQUATIONS  IN  THE  THEORY  OF 

DYNAMIC  PROGRAMMING.   VL   A  DIRECT  CONVERGENCE 

PROOF, 

by  Richard  Bellman.   8  Nov  55,  aOp   P-764 

Unclassified  report 

Descriptors:  (•Dynamic  programming.  Theory), 
(•Equations.  Dynamic  programming).  Sequences.  Calculus 
of  variations.  Mathematical  programming.  Functions. 


AD-604  992 
OTS  Prices: 


Div.    30,  4.  14 
HC  $1.00/MF  $0.50 


Army  Research  Office,  Durham,  N.  C. 
AROD  BULLETIN, 
ed.  by  Peregrine  White.   Aug  62,  lOp 
AROD  62  8 

Unclassified  report 

Descriptors:  (*Free  radicals.  Nuclear  magnetic  res- 
onance). Radiation  chemistry.  Fluorine  compounds. 
Amides.  Scientific  research.  Materials.  Mechanical 
properties.  Oxidation.  Reviews. 

The  paper  'Study  of  free  radicals  by  electron  spin  res- 
onance', by  Robert  J.  Lontz,  is  included  along  with  various 
AROD  news  and  research  summaries. 


AD-605  003  Dtv.   30.  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  SanU  Monica,  Calif. 

A  THEORY  OF  ORGANIZATIONAL  BEHAVIOR  DERIVINO 
FROM  SYSTEMS  RESEARCH  LABORATORY  STUDIES, 
by  Robert  L.  Chapman.    12  Mar  56.  1^   P-802 

Unclassified  report 

Descriptors:  (*Sy8tams  engin«eiii«.  Applied  Psycho- 
logy), (*AppUed  Psychology.  Mathematical  models). 
(•Group  dynamics.  Adjustment  (Psychology),  Learning, 
Human  engineering.  Training.  Personnel  management. 
Management  planning.  Performance  (Human),  Motlvatloo, 
Behavior,  Simidatlon.  Theory.  Stress  (Psychology). 

A  model  for  predicting  system  eflectlveDess  is  presented. 
The  variables  concern  the  task,  the  state  of  the  system,  and 
the  forces  set  In  motion  when  the  system  comes  into  contact 
with  Ite  task.   Four  salient  characteristics  of  the  model  are 
pointed  out:   it  Identifies  task  change  as  critical,  it  Includes 
crew  learning,  it  identifies  the  adaptation  process  as  an 
adjustment  cycle,  and  It  describes  system  state  in  terms  d 
(pialities  of  the  system  as  a  whole.   How  this  model  provides 
criteria  for  the  contributions  of  human  engineering,  train- 
ing, and  personnel  selection  Is  illustrated  by  three  tecb- 
oitfies  for  improving  system  performance:  the  analytio- 
teaching  method,  the  flnd-the-rlgfat-prooedure  method,  and 
the  taulld-organizatiODal-potantial  aoetbod.   (Author) 


AD-605  013  Div.   30 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  Sante  Monica.  Calif. 

THOUGHTS  ON  LINEAR  PROGRAMMING  ANU 

AUTOMATION, 

by  George  B.  Dantzlg.   2  Mar  56,   3^   P-824 

Unclassified  report 

Descriptors:   (*Llnear  programming.  Automatton), 
(•Automation,  Linear  programming).  Scheduling, 
Computers,  Mathematical  models,  Industries. 

The  pt^Mr  views  the  developmente  in  linear  programming 
toward  greater  automation. 


AD-605  031  Div.    30,  3S 

OTS  Prices:  HC  $1.00/MF  $0,50 

RAND  Corp..  Sante  Monica.  Calli. 

ADMINISTRATION  OF  RESEARCH  IN  A  RESEARCH 

CORPORATION, 

by  John  L.  Kennedy  and  G.  H.  Putt,   30  Apr  56,  22d 

P-847  ^^ 

Unclassified  report 

Descriptors:  (•Research  program  administration.  Sys- 
tems engineering).  (*^stems  engineering.  Research  pro- 
gram administration).  Group  <}ynamlcs.  Management 
planning,  aipervisory  personnel.  Professional  personnel. 
Behavior.  Applied  psychology.  Performance  (Human), 
Display  systems.  Conmiunloatioo  systems.  Operation. 

This  paper  describes  some  organizatiaDal  problems  of  the 
new  research  corporation  from  the  point  of  vtew  of  a  research 
administrator  and  a  researcher.   A  tool  for  Improving  com- 
munication between  researcher  and  administrator  Is  de- 
scribed, and  Ito  use  in  planning  a  large-scale  re- 
search progrwn  Is  outlined.  (Author) 
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AD-605  032  Div.   30 

OTS  Prices:  HC  $2.00/MF  $0.M 

RAND  Corp..  SanU  Monica.  Calif. 
CURRENT  DEVELOPMENTS  IN  COMPLEX  INFORMA- 
TION PROCESSING. 

by  Allen  Newell  and  Herbert  A.  Stmon.    1  May  66. 
38p   P-880 

Uaolasslfled  report 


Presented  before  a  conference  on  Computers  and 
Automation.  Washington.  D,  C..  J  May  56.   Study  partly 
supported  by  the  Ford  Foundatioii 

Descriptors:  (•Date  processing  systems.  Information 
retrieval),  (•Programming  (Computers),  Date  storage 
systems).  Mathematical  logic,  Artificial  Intelligence. 
Pattern  recognition.  Game  tbe<|Qr,  Programming  languages. 
Mathematical  analysis.  j 

A  dtscussion  is  given  ot  complex  Informatioo  processli^: 
processes  which  computers  perform  in  complex  pro- 
cessing; instructing  the  computer;  and  learning  and  ite 
relation  to  complex  processes. 


AD-605  038  Div.   30 

OTS  Prices:  HC  $1.00/MF  $0,50 

RAND  Corp..  Sante  MoDica.  Call  I 
PACT-IA,  I" 

by  T.  B.  StiBel,  Jr.   Rev.  25  May  96.  8p   P-8S7-AD 


Unclassified  report 


Descrtptors:  ('Compilers.  Pro|tammlng  (Computers)), 
(•Programming  (ConqNiters).  Gompllers).  Programming 
languages.  Matiiematics.  Control  sequences, 

A  brief  description  of  the  Project  for  the  Advancement  of 
Coding  Technique  on  the  construction  of  a  compiler  for  the 
IBM  704. 


AD-605  045  Div.   30 

OTS  Prices:  HC  $1,00/MF  $0.60 

RAND  Corp..  Sante  Monica.  Calti 

PROFESSOR  KOOPMAN  ON  FALLACIES.  A  COMMENT. 

by  Charles  Hitoh.   21  May  56,  lOp,  P-870 

Unclassified  report 


'Ti 


Descriptors:  (*Operations  research.  Standards),  Optimi- 
zation, Persoonel,  Coste,  Money,  Errors,  Determination. 

This  comment  followed  Professor  Koopman's  address  on 
•Fallacies  in  Operations  Research*  at  the  fourth  annual 
meeting  of  the  Operations  Research  Society  of  America.   S 
involves  the  difficult  problem  of  choosing  ai^roprlate 
criteria  by  the  operations  researcher  and  the  need  for  devel- 
oping theory  as  a  guide  to  criteria,  selection. 


AD-605  066  Div.   30,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Sante  Monica,  CalU . 

THE  STORAGE  ALLOCATION  OF  THE  LINEAR 

PROGRAMMING  CODE, 

by  H.  A.   Judd.   26  Jul  56,  14p   FH907 

j        Unclassified  report 

Preptued  for  The  RAND  Corp,  Sbtiri  Course  in 
Computatlooal  Aspecte  of  Linear  frogranmiing,  4-13  Sep 
86.  . 

Descriptors:  (•Linear  programitiBg.  Compilers), 


(•Compilers,  Linear  programming),  Cootrol  sequenoes. 
Programming  (Computers), 

Tbe  handling  of  storage  assignment  and  subroutine  Inter- 
connections for  the  704  linear  programming  codes  are  dis- 
cussed.  The  available  storage  of  the  munhfnA  is  divided 
Into  two  main  parte  -    code  and  data.   Their  lajroute  re 
fairly  independent  at  one  another  and  the  programs  include 
routines  for  automatic  'housekeeping'  during  loadii^  and 
running  of  a  Job.    Flexibility  is  provided  for  systematic 
modifications  In  the  programs  or  for  machines  with 
various  storage  facilities.  (Author) 


AD-605  067  Div.   30,  IS         • 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Sante  Monica,  Calif. 

ADAPTABILITY  OF  THE  LINEAR  PROGRAMMING 

CODES, 

by  William  Orchard-Hays.    1  Aug  56.  22p   P-908 

Unclassified  report 

Descriptors:  (•Linear  programming.  Compilers), 
(•Compilers,  Linear  programming).  Programming 
(Computers),  Effectiveness,  Theory. 

The  operatioB  of  an  elaborate  set  of  computer  codes 
raises  problems  of  ite  own  which  can  only  be  apprwilated 
from  experience.   Nevertheless,  certain  general  principles 
for  designing  such  a  system  can  be  set  forth.   The  activities 
which  are  engaged  In  during  the  evolution  of  such  a  system 
are  not  simple  sequence  of  evente  but  there  is  feedback 
from  later  steps  to  earlier  ones.   How  easily  the  resulting 
changes  can  be  handled  is  dependent  on  the  organization  of 
the  codes  and  on  the  assembly  program  used.   An  an)endix 
discusses  some  shortcomings  of  the  latter  together  with 
suggested  improvemento.  (Author) 


AD-605  068  Div.   30,  15 

OTS  Prices:  HC  $2,00/MF  $0.50 

RAND  Corp.,  Sante  Monica,  Calif, 

OPERATING  THE  LINEAR  PROGRAMMING  CODES, 

by  Leola  Cutler.    1  Aug  56.  28p   P-909 

Unclassified  report 

Descriptors:  (•Linear  prcgraomiing,  Compilers), 
(•Compilers,  Linear  programming).  Programming 
Computers).  Control  sequences.  Errors,.  Corrections. 
Standardization. 

A  general  code  for  solving  linear  programming 
problems  needs  a  standardized  operating  procedure.    The 
current  method  of  operation  has  evolved  from  the 
experience  of  running  many  problems.   The  checks  used 
and  the  types  of  error  that  can  be  ejqsected  are  e3q)lalned. 
In  addition,  the  way  to  resume  computing  after  machine  or 
problem  error  has  occurred  is  discussed-   K  is  shown  that 
with  adequate  written  instructions  the  problems  can  be  run 
on  the  high-speed  computer  by  any  machine  operator. 
Major  decUions  are  left  to  the  problem  formulator,  (Author) 


AD-605  072  Dtv,   30 

OTS  Prices:  HC  $1,00/MF  $0,50 

RAND  Corp,,  Santa  Monica,  Calif. 
PREPARATION  OF  INPUT  FOR  THE  LINEAR 
PROGRAMMING  CODE, 
by  H.  A.  Judd.   7  Aug  56,  12p   P-914 

Unclassified  report 

Prepared  in  cooperation  with  International  Business 
Machines  Corp.  for  the  Rand  Short  Course  in  Computational 
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Aspects  cf  Linear  Programming  4-13  Sep  56. 

Descriptors:  ('Programming  (Computers),  Input -output 
devices),  (*Linear  programming.  Programming 
(Computers)),  (*Input -output  devices,  Preparation), 
Punched  cards,  Computers,  Control  sequences.  Compilers, 
Data  processing  systems. 

This  paper  describes  the  format  of  alphabetic  and 
decimal  input  cards,  their  loading  sequence  and  the 
resulting  output  of  the  Data  Assembly  code.  (Author) 


AD-605  080  Dlv.    30.  4,  15 

OTS  Prices:  HC  $2.00/MF  $0.50         • 

RAND  Corp..  Santa  Monica,  Calif. 

PRINTING  AND  CHECKING  FOR  LINEAR  PROGRAMMING 

CODES, 

bf  H.  A.  Judd.   23  Aug  56,  28p   P-925 

Unclassified  report 

Prepared  for  The  RAND  Corp.  Short  Course  In  Computa- 
tional Aspects  of  Linear  Programming,  4-13  Sep  56. 

Descriptors:  (•Compilers,  Linear  programming),  ("Linear 
programming.  Compilers).  Control  sequences.  Program- 
ming (Computers).  Petroleum  industry.  Refineries. 
Scheduling,  Input -output  devices.  Printing. 


AD-605  101  Div.   30.  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

LARGE  DATA-HANDLING  EQUIPMENT  AS  A  COMMER- 
CIAL TOOL, 
by  John  A.  Postley.    19  Nov  56,  28p   P-952 

Unclassified  report 

Descriptors:  ("Management  engineering.  Computers), 
(*Data  processing  systems,  Feasibility  studies).  Data 
storage  systems.  Systems  engineering.  Economics. 

The  primary  purpose  of  the  paper  is  to  present  for  man- 
agement an  approach  to  the  employment  of  large  data-han- 
dling equipment  in  conunercial  problems.    This  approach  is 


in  the  form  of  ideas  which.  In  a  very  general  way,  may  indi- 
cate to  management  some  major  requirements  to  consider 
and  pitfalls  to  avoid  In  connection  with  this  employment. 

AD-605  107  Dlv.    30 

OTS  Prices:  HC  $1.00/MF  $0.60 

RAND  Corp..  Santa  Monica.  Calif. 

AN  EXPERIMENT  IN  SYMBOUC  WORK  ON  THE  IBM 

704, 

by  John  G.  Kemeny.   7  Sep  56.  20p   P-966 

Unclassified  report 

Descriptors:  ("Digital  computers,  Programming  langu- 
ages), ("Programming  languages.  Compilers),  Computers, 
Programming  (Computers),  Data  storage  systems.  Com- 
puter storage  devices.  Numbers,  Numerical  methods  and 
procedures,  Punched  cards. 

The  question  as  to  the  availability  of  a  computing  machine 
that  is  suitable  for  symbolic  work  is  raised.    The  present 
experiment  Is  designed  to  demonstrate  that  the  704  is  suit- 
able for  at  least  certain  types  of  symbolic  problems. 

AD-605  110  Dlv.  30.  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

SHARE  ~  A  EULOGY  TO  COOPERATIVE  EFFORT. 

by  Paul  Armer.   31  Oct  56,  2^   P-969 

Unclassified  report 

Prepared  for  presentation  at  the  Electronic  Business 
Systems  Conference,  San  Francisco,  8  Nov  56. 

Descriptors:  ("Symposia,  Data  processing  systems), 
("Data  processing  systems.  Symposia),  ("Computers, 
Commerce),  Installation,  History,  Costs,  Training,  Pro- 
gramming (Computers),  Electronic  equipment,  Standardl- 
zatloo.  Libraries. 

SHARE  is  described  as  a  users  cooperative.   It  is  made 
up  of  most  of  the  organizations  who  have,  or  plan  on 
getting,  an  IBM  Type  704  Electronic  Data  Processing 
Machine.   Its  aim  is  to  eliminate,  as  much  as  possible,  re- 
dundant effort  e^qiended  in  using  the  704.    The  history  of 
cooperative  effort  in  the  scientific  computing  field  is  dis- 
cussed, and  the  history  of  SHARE  itself  is  covered  in  deUll 
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31.  Ships  and  Marine  Equipment 


AO-604  352  Dlv.   31,  9 

OTS  Prices:  HC  $3.00/MF  $0.7k 

Hydroosutlcs,  Inc.,  Laurel,  Md. 

SOME  RECENT  DEVELOPMENTS  IN  THEORY  OF 

BULBOUS  SHIPS. 

by  B.  Yim.   Aug  64,  76p   Hydro»TR- 117-6 

Contract  Nonr3349  00,  ProJ.  NR062  266 

Unclassified  report 

Descriptors:  (*8hlp  hulls.  Fluid  dynamic  properties), 
(♦Water  waves.  Ship  hulls).  Ship  structural  components. 
Hydrodynamlc  configurations,  ^beres.  Drag,  Theory, 
Reviews.  ii 


Contents:   ships  of  minimum  wave  resistance  and  bulbous 
ships;  elementary  waves  and  the  wave  resistance  formula; 
mechanism  o*  bulbous  bows;  ships  with  sero  bow  wave 
resistance;  practical  ^iplicatlon  of  the  theory  of  wave 
oaaoellatioa;  higher  order  effect  on  the  elementary  waves. 


AD-604  354  Dlv.   3J,  » 

OTS  Prtoes]  HC  $a.00/MF  $0.M 

Maryland  Univ.,  College  Park. 

AN  EXPERIMENTAL  STUDY  OF  THE  EFFECTS  OF 

VARIATIONS  IN  BOUNDARY  LATTER  THICKNESS  AND  LIP 

COVERAGE  ON  THE  PERFORMiANCE  OF  FLUSH  SCOOPS. 

fagr  Clifford  L.  Sayre.  Jr.  Jun  6\  4<)t> 

Cootraot  Nonr595  18  , 

Unclassified  report 

Descriptors:  (♦Duct  inlets,  Fluii  dynamic  properties), 
(♦Condensers  (Liqueflers).  Due*  Inlets),  Ship  auxiUary 
e(riipment.  Pipes,  Flanges,  Geometric  configurations. 
Boundary  Uyer,  Fluid  fiow.  Pressure. 

Two  families  of  scoops  were  tested  In  various  boundary 
layer  conditions.   The  maximum  pressure  coefficient  and 
useful  range  of  fiow  coefficients  decreased  with  increasing 
boundary  layer  thickness.   Increasing  the  coverage  ln4>roved 
the  maximum  pressure  ooefficie«t  but  decreased  the  useful 
range  of  flow  coeffldents.   The  fMnily  based  on  the 
^roular  inlet  pipe  proved  to  be  gonerally  si^erior  to  the 
family  based  on  the  square  inlet  pipe.   The  fiush  scoop  with 
tlie  circular  inlet  pipe  was  more  mnsltive  to  variations  in 
free  stream  velocity  and  gave  vartaUe  performance.  On 
the  basts  of  present  tests  and  ooi«|>ariaons  with  previous 
test  results  It  was  recommended  to  fall  or  flare  the  scoop 
^y  rather  than  have  the  Inlet  pipe  intersect  the  wall 
abruptly.   A  numerical  analysis  of  the  data  was  unsuccess- 
ful in  developing  a  more  effective  or  concise  method  for 
presenting  sooop  performance  data  to  replace  the 
individual  performance  curves.  (Author) 


AD-«04  723  Dlv.   31,  9 

OTS  Prices:  HC  $6.00/MF  $1.28 

California  Inst,  of  Tech.,  Pasada  i  l. 
CALCULATION  OF  HYDROFOIL  SECTIONS  FROM 
PRESCRIBED  PRESSURE  DISTRIBUTIONS 
by  Blaine  R.  Paridn  and  Glenn  H.  Peebles.  * 
16  Jun  55,  213p   P-696  1 1 

1 1     Unclassified  r^wrt 
Prepared  in  oooperatloa  with  Rand  Corp. 

Descriptors:  (♦HjrdrofoUs,  Design),  ^;>eclficatlon8 
Pressure,  Distribution,  InoompnaBsible  flow,  Amde 
of  attack.  Velocity,  ^ydrofoU  boats.  Mathematicid 
analysis.  Tables.  .  ' 


SHIPS  AND  MARINE  EQUIPMENT-  Division  31 


The  piqier  may  be  regarded  as  a  manual  for  the  design 
of  hydrofoils  or  airfoils  from  specifications  on  the  pres- 
sure distributions.   This  design  procedure  employs  the 
well-known  theories  of  Incompressible,  invlscld,  steady 
flow  and  conformal  transformations.   A  profile  design  is 
begun  by  tentatively  specifying  the  pressure  distribution 
desired  at  selected  angles  of  attack.   These  specifica- 
tions which  usually  conflict  with  each  other  are  reconciled 
so  as  to  correspond  to  an  existing  but  unknown  profile. 
The  coordinates  of  the  section  are  then  accurately  and 
rapidly  calculated.   The  purpose  of  the  paper  is  to  give 
a  connected  and  detailed  development  of  both  theory  and 
numerical  procedure  in  the  hope  that  this  useful  profile 
design  method  may  find  more  general  application. 
(Author) 


AD-604  753  Div.    31,  17 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  ^ipUed  Scirace  Lab.,  Brooklyn,  N.  Y. 

UNDER-WATER  CORROSION  ON  USS  FISKE  (DD-842). 

Technical  memo.  no.  3. 

(?  Sep  6i7,  24p 

Pro].  SR007  08  07.  Task  2822 

NA8L  9400  34 

Unclassified  report 

Descriptors:  (♦Sh^  structural  components.  Corrosion), 
(♦Corrosion,  Ship  structural  components),  Ship  hulls. 
Marine  rudders.  Destroyers,  Anodes. 

The  last  complete  overtiaul  of  the  USS  FISKE,  (DD-842) 
was  made  in  May  1962  at  the  Charleston  Naval  Shipyard. 
The  ship  was  in  warm  waters  for  the  greater  part  of  the 
time  prior  to  docking  at  the  New  York  Naval  Shipyard. 
Principal  hull  corrosion  was  found  at  stem  areas  and  bilge 
keel  vicinity.   The  ship  was  initially  equipped  with  thirty- 
two  zinc  anodes  at  the  stem.   Of  these,  nineteen  remained, 
hut  were  heavily  encrusted  with  corrosion  products.    Paint 
had  stripped  In  areas  Immediately  adjacent  to  the  zincs,  but 
in  most  cases  rust  was  not  evident.   Paint  was  not  evident 
on  about  2/3  of  the  rudder  area.   The  greatest  extent  of 
rudder  corrosion  was  found  in  the  vicinity  of  the  aft  end  of 
the  rudder  skegs  (both  Inboard  and  outboard);  pits  and 
striations  up  to  3/16-lnch  were  observed.    Paint  was 
virtually  absent  in  these  areas.   Under  side  of  port  and 
starboard  propeUer  rope  guards  were  severely  corroded, 
with  four  bolts  missing  as  a  result  of  corrosion.    Corrosion 
in  Ute  vicinity  of  the  starboard  bilge  keel  is  shown. 


AD-604  785  Dlv.    31,  21, 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

ON  THE  NEW  AMERICAN  SUBMARINE  'NAUTILUS* 

(WITH  COMMENTARY  AND  APPENDICES  A-C) 

by  T.  Belashchenko.   1954,    14p  T-37 

TT  64  71279 

Unclassified  report 
Trans,  from  Krasnaya  Zvezda  (USSR)  1954,  19  Jun,  p.  4. 

I>Mcr4>tors:  (♦Nuclear  powered  vessels.  Submarines), 
(♦aibmarines.  Nuclear  propulsion).  Performance 
(Engineering),  Marine  nuclear  prc^pulslon.  Ship 
structural  components,  Propaganda,  Launching,  News- 
papers, Reports,  Naval  vessels  (Comb^ant)  USSR. 
United  States.  ^ 

The  Russian  evaluation  of  the  world's  first  atomic 
submarine,  nautilus,  is  presented.   Comments  by  die 
American  press  on  the  vessel  are  also  included. 
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AD-604  348  Dly.   32 

OTS  Prices:  HC  $4.00/MF  $0.7S 

Federal  Sclentlflo  Corp.,  New  York. 

A  STUDY  OF  SIGNIFICANT  PARAMETERS  OF 

SPEECH  FOR  APPUCATION  IN  AUTOMATIC  SPEECH 

RECOGNITION  SYSTEMS. 

Final  rept. 

Jul  64.  11^ 

Contract  AF30  602  31S1.  Pro).  4027.  Task  402704 

RADC  TOR64  196 

Unclassified  report 

Descriptors:  (*Speech  recognition.  Computers), 
(*Speech  transmission.  Programming  (Computers)). 

Tbe  report  describes  work  performed  on  a  continuing 
study  ot  the  significant  parameters  of  speech  for 
application  in  tbe  development  of  an  automatic  q>eeoh 
reoognitinn  system.   Under  tbe  present  contract  tbe  major 
en^>hasls  was  placed  on  obtaining  data  for  evaluation  of 
critical  In^t^nt^*  of  speech.   Critical  Instants  are  defined  as 
instants  during  nomial  qpeech  when  the  variation  in  the 
values  of  key  speech^arameters  is  a  minimum.  Because 
of  tfae  iwluced  data  spread  at  such  Instants  they  will  prove 
to  be  valuable  points  at  which  to  sample  parameters  for 
use  in  speech  recognition  patterns,  and  will  result  in  higher 
pattern  efficiencies.   Procedures  are  described  for  tbe 
location  of  critical  Instants  and  for  evaluation  of  their 
slgnlflcnace  for  use  In  recognition  patterns.  To  facilitate 
these  evaluations,  modifications  were  made  in  a 
previously  develojped  computer  program  for  extraction 
at  speech  parameters,  and  a  new  subroutine  was  added  to 
permit  automatic  detection  of  critical  instants  in  a  large 
volume  of  speech  data,  and  sampling  of  apprc^riate 
parameters  at  those  instants.    (Author) 


AO-604  3S9  Dlv.   32 

OTS  Prices:  HC  11.00/MF  $0.50 

RAND  Corp..  SaoU  Monica,  Calif. 

SCIENCE  AND  STATECRAFT, 

by  Brewster  C.  Denny  and  Emmanuel  G.  Mestbene. 

Oct  61,  18p   P-3462 

Unclassified  report 

Deacriptors:  (^National  defense,  Sclentiflc  personnel), 
(^Scientific  personnel.  Political  science).  Scientific 
research.  Scientific  organizations.  Government 
employees. 

Tbe  paper  disoussee  tbe  role  of  science  In  national 
•ecuri^. 


AD-604  360  Dlv.   32 

OTS  Prices:  HC  $a.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

NOTES  ON  A  CONFERENCE  WITH  SOVIET 

SCIENTISTS, 

by  H.  A.  DeWeerd,  A.  L.  Horellck.  and  N.  Leltae. 

Feb  62,  3^   P-2542 

Unclassified  report 

Descriptors;  ('Scientific  personnel.  Disarmament), 
(•Disarmament,  U98IQ,  (*Symposia,  Disarmament). 


AI>-604  361  Dlv.  32 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

LORD  RUSSELL,  UNILATERALISM  AND  THE  LABOUR 

PARTY 

by  H.  a!  DeWeerd.  Jan  63,  2^   P-2509 

Unolasslflad  report 

Descriptors:  (^Disarmament,  Great  Britain),  (*NucIa«r 
warfare,  Polltloal  solenoe),  (*Labor,  PoUtloal  sdenoe). 


AD-604  371  Dlv.   32,  IS 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  CaUf. 
PROBLEMS  OF  SUPPORT  PLANNING, 
by  Wilbur  A.  Steger.  Apr  62,  14p  P-2574 

UnoUsslfled  report 

Descriptors:  (^Operations  researdi.  Military  personnel), 
(*Mllltary  personnel.  Management  engineering). 
Decision  making,  Mathematloal  programming.  Costs, 
Weapon  systems. 

Tbe  paper  discusses  what  systems  analysis,  management 
sdenoe,  or  operational  research  can  do  to  improve  their 
contributions  to  support  planning. 


AI>-604  373 
OTS  Prices: 


Dlv.   32 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 
SOME  CONNECTIONS  BETWEEN  ECONOMIC  AND 
MILITARY  ASSISTANCE  PROGRAMS  IN  UNDER- 
DEVELOPED AREAS, 
by  Charles  Wolf,  Jr.    1  Aug  61,  13p  P-2389 

Unclassified  report 

Descriptors:  (* Armed  forces  (Foreign),  Foreign  aid), 
(•Economics,  Foreign  aid),  (^Government  (Foreign), 
Foreign  aid). 

Where  there  are  differences  or  conflicts  between 
economic  and  military  aid,  they  are  often  more  complex 
than  was,  for  instance,  suggested  by  a  question  recently 
asked  in  a  Congressional  Hearing  on  foreign  aid,  as  to 
whether  guns  or  lobs  are  a  surer  route  to  stability  in  tbe 
underdeveloped  areas.  Three  connections  between 
economic  and  military  al<)  as  illustrative  at  this  general 
point  are  explored.  Tbe  first  oonneotlon  arises  from  tbe 
character  of  U.  S.  objectives  in  undertaking  aid  programs 
in  underdeveloped  countries.  Tbe  seoood  is  oonoemed 
with  the  role  at  nonmilitary  objectives  and  criteria  in 
nUlltary  aid  declslon-makhig;  and  tbe  tUrd  oonneotlon 
oonoems  the  problem  of  incentives  for  recruiting  top- 
quality  personnel  to  serve  in  both  economic  and  military 
aid  programs.   The  first  and  second  are  closely  related 
poluts;  tbe  third,  clearly,  is  quite  independent. 


AD-604  376  Dlv.   32,  26,  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monioa,  CaUf. 

OBSERVATIONS  ON  THE  GROWTH  OF  INFORMATION- 
PROCESSING  CENTERS, 
by  Mltton  Q.  Welner.  21  May  54.  32p  P-SaS 

Uaolasslfled  report 
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DeMr4>tors:  (•Soolology,  Maai^mnmi  oantrol  syBtams). 
(*Operatlons  reeeeroh.  Models  (Simulations)),  ^yatbssU, 
Induatrlal  relations.  Culture,  Sootal  oomnnmloatlon. 
Management  plaaoing.  Bahavlofty  Leedorsblp,  SooUl 
psyobology.  Group  dbmamloa.    [ 

A  set  of  observations  on  tbe  process  by  which  a  groi^ 
d  individuals  can  become  an  effective  organisation  is 
presented.  Seotlona  of  the  paper  are  oonoemed  with  a 
model  oC  organisational  developawnt,  mechanisms  employed 
by  organisations  to  deal  with  ooinplex  task  situations,  and 
mechanisms  available  to  experimenters  and  managers  to 
control  and  stimulate  tbe  developtnent  of  an  organization. 
(Author) 


AD-604  S8S  Dtv.   31,  13 

OTS  Prices:  HC  $1.00/MF  $0.61 

RAND  Corp.,  SanU  Monica,  CaUf, 

COLD  WATER  ON  SALT  WATEtt, 

tay  WUUsm  Waxttain  Taylor;   16  J«l  54,  i3p 

P-646-RC 

I .       Unolassttted  report 

De«>rlptors:  («Watar  sivpUes,  United  States), 
(«Desallnlsation.  Boooomlca),  (Geography.  Sea  water, 
Coeta,  Distribution. 


Tbe  paper  questians  the  neoessltjr  of  salt  water  conver- 
sion in  order  to  inorease  the  fre$h  water  siqipl7>  Rla 
pointed  out  ttiat,  in  tbe  U.  S.  as  a  whole,  there  Is  no  water 
shortage  and  that  other  methods  are  lees  ej^eoslve  than 
saK  water  oonversion  for  supplying  areas  low  in  water. 


AD-604  384  Dlv.   32,  26 

OTS  Prices:  HC  $3.00/MF  $0.50 

RAND  Coip.,  SanU  Monioa,  Calli 

THE  NATURE  AND  APPLICATIONS  OF  PROCESS 

ANALYSIS, 

tqr  H.  M.  Markowtts.  24  May  54,,f^   P-547 

Uaolassified  report 


r 


Descriptors:  (^Industrial  produMlon,  Analysis), 
(*EooBnnio,  Mathematical  models),  Msohlne  tool 
industry.  Petroleum  industry,  TiHinar  programming. 

The  ultimate  goal  of  tbe  process  Mialysis  project  Is  to 
produce  a  model  of  tbe  tecteologloal  c^abUltles  of  tbe 
eoonomy  as  a  whole.  Tbe  purpose  of  tbe  model  is  to  pre- 
dict what  combtnatlons  of  dvlllaa  and  military  outputa 
can  and  cannot  be  produced  with  ^eolfied  national 
rasouroes.  Characteristic  of  ttie  process  analysis  ap- 
proatdi  is  tbe  use  of  detailed  engitwerii«  data,  modem 
computing  techniques  sad  high  q>eed  computing  machines. 


AD-604  387  Dlv.   32 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp.,  SaaU  Monioa,  CaUfl 

EMPLOYMENT  AND  UNEMPLOYMENT  IN  THE  USSR. 

hgr  Warren  W.  Eason.  Bar.  14  Ma^,55,  tTp  p-661 

UnelassUled  report 

Descriptors:  ('Labor,  USSR),  Utten  arms.  Rural 
areas.  Data.  Population. 


14  Mat  55. 

II 

SB).  Urt 

ipape^' 


The  prlBolpal  purpose  of  tbe  pape^' Is  to  diaoasB  tbe 
Impeot  of  Soviet  plamdBg  and  eooawnlc  expansion  on  tbe 
MVply  of  labor,  wlttt  partloular  attention  to  ttw  proportion 
of  tbe  population  la  the  labor  force  and  the  distrltai^lon 
by  eoooomio  sectors;  and  to  fr^mf^  trends  in  the  per- 
oantags  of  ftiU-time  partlo^Mtlon  of  the  labor  foroe. 


AI>-604  394  Dlv.   32,  26 

OTS  Prices:  HC  $2.00/MF  $0.60 

RAND  Coip.,  SanU  Monica,  Calif. 

SOVIET  HEAVY  INDUSTRY:   A  DOLLAR  INDEX  OF 

OUTPUT,  1927/28-1937, 

by  Alexander  Qerscbenkron.  30  Aug  54,  27p  P-560 

Unclassified  report 

Descriptors:  (^Industrial  production,  USSR),  ('Econom- 
ics, Industrial  production).  Machines,  Iron  industry. 
Steel  Industry,  Petroleum  Industry,  Eleotrlcsl  Industry. 
Costs,  Money. 


AD-604  401  Dlv.   32 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  CaUL 

A  REVIEW  OF  SVEN  RYDENFELT«S  COMMUNISM  IN 

SWEDEN.  

Iflr  W.  P.  Davison.   8  0ct54,  40p   P-570 

Unclassified  report 

Descriptors:  (*Comn]unlsm,  Sweden),  CSweden, 
PoUttcal  science).  Reviews. 

Sven  Rydenfelt's  'Communism  in  Sweden'  analyzes  tbe 
reasons  why  Swedes  have— or  have  not— voted  the 
communist  tldcet  in  parliamentary  elections.  It  throws  new 
lii^  on  the  relationship  between  religion  and  vnHng 
behavior,  economic  conditions  and  tbe  communist  vote,  and 
the  role  of  the  non-communist  Left  in  undercuttiog  the 
Communist  Party  in  Sweden.  Because  tids  study  may  ha^ 
illuminate  tbe  problem  of  tbe  communist  vote  in  other 
oouitfries,  the  present  synaptic  review  will  be  made 
available  to  interested  persons  and  agencies.  (Auttkor) 


AD-604  408  Dlv.  32.1 

OTS  Prices:  HC  $6.00/liF  $1.15 

Federal  Aviation  Agency,  Wasbii^tcn.  D.  C. 
THESAURUS  OF  FAA  DESCRIPTORS. 
Edition  no.  1. 
Jul  64,  26Sp 

Uaolassified  report 

Dasorlpton:  (*lBformatlan  retrieval.  Aeronautics), 
(*Aeronautics,  Information  retrieval),  Classlfioatlon. 
Documentation,  Handbooks,  Indexes,  Subject  inH»iHi.» 
Aircraft.  *" 

Tbe  thesaurus  of  FAA  descr^rtors,  compUed  as  part  of 
aprogram  for  developing  a  semi-automated  infbrmatloa 
retrieval  system  for  tbe  FAA,  is  presented.  Descr^iton 
listed  were  selected  in  the  iiv<*«<ng  in  depth  of  q>proximata]y 
5,600  technical  reports.   (Author) 


AD-604  449  Dlv.   32,15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monioa,  Calif. 

MARKOVIAN  AGRTCULTURE:   SOME  FIRST  THOUGHTS 

by  Frank  S.  Levy.   Aug  64,  13p  P-2950 

Unclassified  report 

Descriptors:  (^Agriculture,  Dynamic  programmli^, 
(•Dynamic  programming,  Agricultura),  Mathematloal 
models,  ProbabUUty,  Matrix  algebra.  Nonlinear 
differential  equations.  Labor,  Money,  Optimization. 
Statistical  processes,  Boooomlos,  Production. 

A  possible  way  is  oOsred  in  whloh  the  uaoertainty  of 

the  agricultural  production  functton  can  be  Incorporated  into 
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a  model  of  economic  growth.   An  Inrestment  decision  in 
agricultural  research  using  dynamic  programming  in 
Markov  chains  is  described. 


AD-604  457  Div.   32.  30 

OTS  Prices:  HC  ^.00/MF  $0.50 

RAND  Corp.,  Santa  Monlcai  Calif. 

DATA  PROCESSING  FOR  CITIES, 

by  Edward  F.  R.  Hearle  and  Rajmiiond  J.  Mason. 

Feb  62,  51p   P-2492 

Unclassified  report 

De8cr^>tors:  (*Data  processing  systems.  Urban  areas), 
(♦Urban  planning.  Data  processing  systems).  Economics, 
Computers,  Input-output  devices.  Computer  storage 
devices.  Communication  systems,  Punched  cards, 
•Programming  (Computers),  Programming  languages. 
Social  sciences.  Costs,  Automation. 

The  advancing  technology  of  data  processing  for  cities  is 
discussed.   This  technology  offers  benefits  of  two  kinds. 
First,  it  enables  cities  to  Improve  the  efficiency  of  routine 
data  processing  activities;  and  second,  data  processing 
technology  enables  cities  to  improve  the  performance  of 
their  basic  functions. 


AD-604  462 
OTS  Prices: 


Dlv.   32 
HC  $2.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

THE  DISTRIBUTION  OF  GAINS  IN  A  COMMON 

MARKET:  THE  EAST  AFRICAN  CASE, 

by  Benton  F.  Massell.   Aug  64,   26p   P-2956 

Unclassified  report 

Descriptors:  (♦Commerce,  Africa),  (♦Economics, 
Africa),  (♦Africa,  Commerce),  Social  sciences. 
Industrial  production,  Kenya,  Tanganyika,  Dlstrlbutlcfi 
(Economics),  Costs,  Money. 

The  East  African  common  market  —  composed  of  Kenya, 
Uganda,  and  Tanganyika  —  has  existed  since  1922.   Now 
that  the  three  countries  have  gained  their  Independence, 
the  governments  are  deliberating  whether  the  common 
market  should  be  maintained  and,  if  so,  under  what 
arrangements.   While  there  is  general  agreement  that  the 
common  market  benefits  East  Africa  as  a  whole,  there  is 
some  question  concerning  bow  the  gains  are  dlsMbuted. 
Some  observers  have  suggested  that,  although  Kenya 
derives  the  lion's  share  of  the  gains,  both  Uganda  and 
Tanganyika  have  gained  as  well.  Others  have  argued  that 
the  gains  to  Kenya  are  at  the  expense  of  its  two  partners. 
In  the  present  s^idy  this  Issue  is  examined  and  some 
suggestions  concerning  the  future  operation  of  the  common 
market  are  made. 


surprises  from  unantlolpated  Soviet  moves.   The  conse- 
quences of  the  shortoomlngs  in  our  knowledge  of  the 
Soviet  Union  wiU  be  considerably  mitigated  if  the  West 
avoids  accepting  the  passive  role  of  responding  to  Soviet 
political  Initiative  and  instead  pursiies  a  consistent  and 
dynamic  policy  of  its  own. 
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A  MODEL  OF  HOUSEHOLD  LOCATION  AND  TRIP- 
MAKING  BEHAVIOR  WITH  REFERENCE  TO  DETROIT, 
by  John  F.  Kaln.   Sq;>  62,  41p   P-a627 

Unclassified  report 

In  cooperation  wltii  the  Ford  Foundation  and  the  U.  S. 
Air  Force  Academy. 

Descriptors:  (*Urfoan  planning.  Mathematical  models), 
(♦Housing,  Urban  areas),  (*TranBportatIon,  Urban  areas). 
Traffic,  Labor,  Passenger  vehicles,  Statistical  analysis. 
Costa,  Distribution  (Economics),  Economics,  Michigan 
(State). 

This  paper  deals  with  the  residential  and  tripmaklng 
behavior  of  Detroit  woricers.    Residential  behavior  here 
refers  to  the  consumption  of  an  interrelated  bundle  of 
housing  and  transportation  goods  and  services.   Tripmaklng, 
In  this  context,  is  limited  to  the  weekday  Journey  to  and  from 
work.   The  statistical  analysis  presented  here  is  designed 
to  explore  the  interrelationships  In  consupiptloo  between 
housing  and  transportation.   It  is  hoped  the  analysis  will 
provide  useful  Information  regarding  the  decisions  to  locate 
households  in  certain  areas,  and  will  indicate  what 
Implications  tliis  information  may  have  for  urban 
transportation  and  land-use  planning. 
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A  NOTE  ON  THE  NATIONAL  ACCOUNTS  OF  ALOBBIA. 

1950-59  and  1964, 

by  Harold  LubelL  Jan  62.  a4p   P-2Sa4 

Unclassified  rqwrt 

Descriptors:  (*Bconamlcs,  Algeria),  (•Algeria, 
Boonomlcs),  Govenment  (Foreign),  Money,  Tables. 

Figures  on  most  of  the  nattonal  accountJB  flows  for 
Algeria  as  pubUshed  by  the  French  Government  ai« 
presented.    The  tables  are  set  out  in  the  framework  of  the 
old  Ruggles  -  ICA  ^stem  of  nattonal  accounto. 
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HOW  WELL  DO  WE  KNOW  THE  SOVIET  UNION. 

by  Leon  Goure.   7  Sep  61.  ISp   P-2438 

Unclassified  report 

Descriptors:  (♦Foreign  PoUcy,  USSR),  (♦Political 
science,  USSR),  Economics,  Leadership,  Industrial 
production.  Motivation,  Armed  forces  (Foreign),  Cold 
war.  Propaganda,  Communism. 

While  we  go  on  trying  to  Improve  our  knowledge  and 
understanding  cf  the  Soviet  Union,  we  cannot  guarantee 
ourselves  against  errors  in  Judgement  or  occasional 
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TALMUDISM  AND  COMMUNIST  COMMUNICATIONS, 

by  Donald  S.  Zagorla.   Sep  62,  37p   P-2631 

Unclassified  report 

Deecrlptors:  (♦Political  science.  Communism), 
(♦Communism,  Analysta),  Propaganda,  Foreign  policy, 
Soctology,  Psychology. 

A  discussion  of  methodoloygy  for  analyzing  Communist 
com  municattons  Is  presented. 
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SOVIET  SCHOOLS  IN  SCIBNCB  (TJRANSLATION  AND 
COMMENTS  BY  F.  J.  KRIEGER  AND  V.  S.  JITTLOV), 
by  L  Knunyanta  and  L.  Zubkov.   13  Sep  55,  Ite  T-60 
TT  64  71241 

Unclassified  report 


Trans,  from  Uteratumaya  G 
p.  1. 


lacetallu; 


rSSR)  1956,  11  Jan. 


Descriptors:  (♦Schools.  USSR),  (^Scientific  research. 
USSR),  Scientific  personneL  Education. 
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CENTRALIZATION  AND  DECENTaAUZATION  IM 
ECONOMIC  ORGANIZATIONS, 


by  T.  A.  Marsohak.   7  Jan  59.   57i 


P-1687 
Unclassified  report 


Descriptors:  (♦Economics,  Management  planning), 
(•Management  planning.  Economics),  Decision  theory. 
Management  engineering.  Political  science. 

The  paper  concerns  an  economic  organization  which  Is 
an  abstraction  from  the  profit-maidmlzlng  firm.   It  con- 
cerns the  problem  which  confronts  the  organization  when 
it  has  to  choose  between  attemative  schemes,  exhibiting 
varying  'degrees'  of  centralization,  for  sharing  among  ita 
members  the  task  of  regularly  revising  ita  decisions  in  the 
face  of  a  changing  environment.   (Author) 
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SOCIAL  INTERACTION, 

by  Robert  F.  Bales.   Rev.  14  Dec  d4,  38p  P-587 

Unclassified  report 

Descriptors:  (♦Social  communication.  Group  dynamics), 
(*Gro<4>  dynamics.  Social  communication).  Social 
P«ychology.  Decision  making.  Teat  methods.  Experimental 


Social  Interaction  and  group  dynamkss  are  discussed. 
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THE  EUROPEAN  COMMUNITY  ANlJ  THE  SOVIET  BLOC. 

by  Horst  Mendershausen.  May62.,17p  P-2577 

I     Unclassified  report 

I 

Descriptors:  (♦Economics.  BuropM,  (♦Commerce, 
Europe),  (*Attltudes,  USSR),  Combunlsm. 

The  paper  assesses  the  lmplicatloi«B  of  European 
unification,  particularly  economic  ualficatlon.  for  the 
Soviet  Bloc. 
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CHANGES  IN  THE  LOCATION  OF  FOOD  AND  GENERAL 

MERCHANDISE  STORE  EMPLOYMENT  WITHIN 

METROPOLITAN  AREAS,  1948-1958. 

by  John  H.  Nlederoom  and  John  F.  Kaln.   Aug  62, 

26p   P-2614 

Unclassified  report 

Prepared  for  presentation  at  the  meetings  of  the  Western 
Economic  Association  held  at  the  University  of  California 
at  Los  Angeles,  Calif.,  Aug  24.  1962. 

Descriptors:  (♦Industries,  Food).  (♦Distribution 
(Economics).  Industries).  Eoonomics,  Urban  areas. 
Population,  Labor,  Production,  Mathemattoal  models. 
Statistical  analysis,  Stattstical  teste. 

The  p^ter  presenta  an  econometric  model  explaining 
changes  in  food  and  department  store  emplo}rment  during 
the  two  post-war  periods,  1948-1954  and  1954-1958.  On 
the  whole,  the  empirical  resulte  presented  conform  to 
the  a  prtori  model  of  retail  employment  location  derived 
earlier.   Seven  of  eight  regression  equations  success- 
fully explain  a  considerable  proportion  of  the  total  vari- 
ation in  the  dependent  variable.   Perhaps  the  most  sig- 
nificant finding  of  the  study  is  the  Importance  of  the 
wei^ited  change  in  labor-sales  ratio  variable  for  the 
central  city  equations.   This  illustrates  the  in^Mrtance 
of  technological  change,  innovation,  and  other  shifta  in 
the  production  function  in  determining  levels  of  employ- 
ment.  However,  the  ring  equations  show  that  changes 
in  productivity  are  not  Independent  of  changes  in  em- 
ployment and  new  investment.    In  rapidly  growing  areas, 
changes  in  employment  and  new  Investment  appear  to 
influence  productivity  more  than  autonomous  changes 
In  the  latter  influence  the  former.   (Author) 
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HUMAN  FACTORS  IN  SYSTEMS  RESEARCH, 

by  W.  W.  Haytbom.   7  Jun  61.  3^   R-2337 

Unclassified  retort 

Descriptors:  (*Human  engineering.  Machines), 
(♦Automation.  Human  engineering).  Simulation. 
Psychology,  Decision  making.  Personnel,  Weapon  systems. 
Logistics,  Training. 

A  number  of  systems  research  efforta  in  which  human 
factors  considerattons  play  key  roles  are  described  with 
a  view  to  illustrating  techniques  for  examining  human 
factors  problems  In  a  broad  systems  contbxt. 
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COMMUNICATING  RESEARCH  RESULTS, 
by  Brownlee  Haydon.   15  Nov  54,  12p   P-599 

Unclassified  report 

Descriptors:  (♦Reporto,  Standards).  (♦Documentation, 
Effectiveness).  Social  communication.  Military  publica- 
tions. Classification,  Scientific  research. 
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THE  SCIENTIFIC  STATUS  OF  PROPAGANDA 

ANALYSIS, 

by  Alexander  L.  George.   15  Dec  54,  21p  P-616 

Unclassified  report- 
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Descr^Jtora:  (^Prcpagaada.  AuOyBlB).  RMactili«. 
SocUl  oommunlcatloii.  Language,  Psycliometiics, 
Abundance. 

WhflD  content  analysis  is  used  In  order  to  infer  anteced- 
ent conditions  of  oommunloatiop,  as  is  the  case  in 
propaganda  analysis,  logical  operations  are  emplojred  which 
resemble  those  necessary  to  solentiflc  e]q>lanation.   However, 
Inferences  from  ocmteot  analysis  do  not  easily  meet  the 
following  several  requirements  of  sdeBttfic  explanation: 
ttuU  general  laws  be  used  as  part  of  the  explanation;  that  the 
phenomenon  to  be  explained  be  precisely  designated;  that  all 
relevant  antecedent  conditions  be  identified:  that  the 
explanation  (antecedent  conditions  and  general  laws) 
should  bear  a  logical  relationship  to  the  phenomenon 
explained.   In  one  form  in  which  it  was  applied,  content 
analysis  appears  to  depart  further  from  scientific  inquiry 
in  that  it  deals  with  the  actual  words  of  the  communication 
and  not  with  a  characterization  of  the  communication 
arriv-d  at  by  the  analyst.  (Author) 
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QUALITATIVE  AND  QUANTITATIVE  PROCEDURES  IN 

CONTENT  ANALYSES, 

by  Alexander  L.  George.   15  Dec  54,  38p  P-ei7 

Unclassified  report 

Descriptors:  (*Propaganda,  Analysis),  Language, 
Reasoning,  Abundance. 

In  the  specialized  terminology  of  propaganda  analysis, 
it  is  useful  to  distinguish  between  statements  confined  to 
content  description  and  those  which  constitute  Inferences 
from  content  about  Its  antecedent  conditions— e.g.,  propa- 
ganda goals,  elite  policy  calculations,  actual  events.   To 
avoid  the  confusion  surrounding  the  distinction  between 
(yiantitative  and  qualitative  content  analysis  in  the  past,  a 
new  distinction  U  proposed.  I.e..  that  between  'frequency' 
and  'non-frequency'  content  analysis:  (a)  If  the  propaganda 
analyst  believes  that  the  number  of  times  a  given  content 
characteristic  appears  is  significant  for  purposes  of 
Inference,  this  characteristic  Is  regarded  as  a  frequency 
Indicator,  (b)  However,  if  be  decides  that  the  mere 
presence  or  abeence  of  a  given  content  characteristic  is 
significant,  then  It  is  regarded  as  a  non-frequency 
indicator. 
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THE  FIXED  CHARGE  PROBLEM, 

by  Warren  M.  Hlrsch  and  George  B.  Dantzig. 

1  Dec  54,  22p   P-648 

Unclassified  report 

Descriptors:  (*LlDear  programming.  Economics)) 
(^Economics,  Linear  programming).  Logistics,  Opera- 
tions research.  Functions.  Theorems. 

A  fimdamental  unsolved  problem  In  the  progranunlng  area 
is  one  in  which  various  activities  have  fixed  chai^ges  (e.g., 
set-up  time  charges)  If  operating  at  a  positive  level. 
Properties  of  a  general  solution  to  this  type  problem  are 
discussed  in  this  paper.    Under  special  circumstances  it 
is  shown  that  a  fixed  charge  problem  can  be  reduced  to 
an  ordinary  linear  programming  problem.  (Author) 
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THE  SOVIET  UNICW  AND  THE  POLITICAL  USES 

OF  OUTER  SPACE. 

by  A.  L.  Horellck.  Nov  61.  44p  P-2480 

Unclassified  report 

Descriptors:  (*^acecraft.  Political  science),  (*Polltl- 
cal  science,  USSR),  Satellites  (Artificial),  Guided  mis- 
siles. National  deftase,  Propaganda. 
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DISARMAMENT  AND  DETERRENCE, 

bgr  Allen  R.  Ferguson.  Apr  62,  42p  P-2553 

Unolassifled  report 

Descriptors:  (•Political  science.  Cold  war),  (•Disarma- 
ment. USSR),  (*Deterrence.  USSR),  Communism, 
Nuclear  warfare.  Social  sciences.  Foreign  policy. 
Government  (Foreign),  Economics,  Limited  war. 
Arms  Control,  Western  Europe,  United  States. 

This  paper  has  been  an  attempt  to  put  into  perspective 
deterrence,  disarmament,  and  approaches  to  peace. 
The  three  are  viewed  as  complementary  elements  in  a 
solution  to  tbe  problem  posed  by  the  political  conflict  be- 
tween the  democracies  and  the  Soviet  Union  when  both 
parties  have  the  power  of  massive  destruction.   The 
political  conflict  appears  to  arise  from  the  Soviet  inten- 
tion to  dominate  additional  large  portions  of  the  world 
under  a  system  which  Is  apparenUy  entirely  incompatible 
with  many  values  important  to  the  West.   Second,  It  Is 
argued  that  because  of  its  Importance  as  a  political, 
economic,  and  military  base,  Western  Europe  is  a  prize 
of  incomparable  value  to  the  Soviets  If  they  are  intent 
on  world  domination.   Third,  because  of  the  Importance 
of  Europe,  the  Sovlete  may  see  hope  of  success  through 
military  action  there,  with  consequent  local  fighting 
wtiich  may  develop  into  general  war.    Fourth,  It  is 
argued  tliat  for  the  next  several  years  at  least  the  pro- 
tection of  Western  Europe  must  rest  ultimately  on  tlw 
threat  of  nuclear  retaliation.    Fifth.  It  follows  that 
the  ability  to  deter  aggression  in  Europe  is  the  major 
Instrument  available  in  the  midterm  future  for  reduc- 
ing the  liicellhood  of  general  war,  tliat  is,  for  acUevlng 
the  major  objective  of  disarmament.   From  this  argu- 
ment some  inferences  for  a  general  ai^roach  to  the 
problem  of  reducing  both  the  chances  and  the  conse- 
quences of  war  are  suggested. 
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JAPAN  AND  HER  SOVIET  NEIGHBOR  DURING  THE 

INTERWAR  YEARS:    JAPANESE  IMAGES  AND 

REACTIONS, 

by  Paul  F.  Langer.   Dec  61.  21p  P-2508 

Unclassified  report 

Descr4>tors:  (* Attitudes,  Japai^,  USSR,  Communism, 
Government  (Foreign),  Propaganda. 
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TECHNOLOGICAL  CHANGE  AND  LOCAL  ECONOMY 
by  D.  Novlcic  Mar  62,  24o  P-2M8 

I  UDO^asslfled  report 

This  paper  was  preMnted  at  tM  BooDomlc  Development 
Jot.  of  Arizona.  Tucson.  23  Mar  62. 

Descriptors:  f*Natlonal  defenae,  BudgeU),  (•Solentiflc 
research.  National  defenae),  (#t>dustrlee.  National 
defense),  (•Economics,  Scienttto  research),  CosU, 
Aerospace  craft.  Spacecraft,  Aircraft,  Electronics, 
Weapon  systems. 


The  psper  discusses  the  changei'broua^  about  la  various 
Industries,  particularly  the  alrcnaft  and  space  Industries 
with  the  coming  of  the  nuclear  i^.      .  ' 
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SYSTEMS  BEHAVIOR.   U.  THE 

PROCESS, 

by  MUtoo  G.  Welnsr.   Rev.  17  0I4  65,  6p 


:  >EVBLOPMENTAL 


P-660 
Unclaaaliled  report 

Descriptors:  (•Sociology,  MsnJgemeDt  control  systems), 
rsoclal  psychology.  Control  systems).  Group  dynamics. 
Behavior,  Learning,  Social  communication.  Leadership, 
Management  planning.  Adjustment  (Psychology),  Air  De^ 
lenae  Comnund,  Military  organizations. 

The  developmental  process  of  an  organization  is  ex- 
wnlned.   Three  phases  are  dlstiaguUhed;  the  basal  phase, 
the  consoUdatlon  phase,  and  the  organization  phase. 
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SOME  THOUGHTS  ON  THE  SOCIAL  STRUCTURE  AFTER 

A  BOMBING  DISASTER, 

by  Jack  Hlrshlelfer.   11  May  55,  rev.  18  Aiw  56. 

31p   P-674  : 

Unclassified  report 

Descriptors:  (•Sociology,  Warfare),  (•Nuclear  warfare. 
Social  psychology),  (•Bombing,  Survival),  PoUtlcal 
aclence.  Economics,  Law,  History,  Nuclear  warfare 
casualtiea.  Population,  Attitude*.  Disasters,  Urban 
areas. 

The  aoclal  consequences  of  a  ma^  bombli^  disaster  are 
aaiplored  by  an  wxaminaHon  of  the  efteoto  of  bombing  imon 
the  organization  of  society,  upon  tke  dlstrUNttlon  of  poUti- 
oal  and  eoooomlo  power,  and  upon  Institutions  relevant 
to  the  efleotlve  functionli^  of  society. 
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UNEAR  PROGRAMMmo  AND  ECONOMIC  THEORY 

by  Paul  A.  Samuelson.   35  May  55,  19p   P-686 

Unolassifled  report 

Descriptors:  (•Economics,  Linear  programmlns) 
(•Linear  programming,  Eoonomkss),  Otwratlonsre- 
•eapoh,  InequaUtles,  Optlmizatloo,  Banralnins 
Decision  theory,  Coete,  Functiona.        •^^' 


AO-404  719 
OTS  Prices: 


DlT.   32. 
HC  $1.00/MF  $0.60 


RAND  Corp.,  SanU  MoDloa,  Calif. 

A  SYSTEM  FOR  CATALOOINO  REFERENCE 

MATERML, 

by  R.  P.  Johnson,  D.  J.  Blaksalee,  and  H.  Skavdahl. 

7  JUn  65,   lOp   P-690 

Unolassifled  report 

Desor^itors:  (•Punched  cards.  Information  retrieval), 
(•biformatlon  retrtoval.  Subject  indexing),  (•Subject 
indexiag.  Information  retrieval).  Catalogs,  Claaslfioa- 
tlon.  Documentation,  Reports. 

Tto  needle  sort  card  system  Ibr  cataloging  reteieooa 
material  is  diaoussed.  By  ttis  «ystem.  reports  are 
oataloged  aooonllag  to  subject  matter  by  notofali«  out 
appropriate  holes  titat  line  the  four  edges  of  a  card.  The 
■ortlag  process  la  then  aooompUsbed  by  Inserting  a 
needle  Into  tiw  proper  row  of  holes  in  a  deck  of  such 
cards,  tins  permitting  the  notolied  cards  to  separate 
toom  the  deck.  This  permlte  a  quick  examination  of  an 
ttlmized  summary  of  aU  avaUable  reporto  that  mlsfat 
be  of  Interest. 
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FILE  REFERENCE, 

by  J.  A.  Posttey.  18  Aty  55,  22p  P-691 

Unolassifled  report 

Descriptors:  (•Information  retrtoval.  Date  storage  sys- 
tems). Data  processing  systems.  Programming  (Com- 
puters), Indexing,  Magnetic  tape,  MagneUc  core 
storage.  Documentation. 

S^estlons  which  wIU  be  useftil  in  the  problem  area  of 
reference  to  large  files  of  Information  are  presented 
The  conclusions  whteh  are  drawn  or  may  be  InmUed  are 
presented  below.  WhUe  the  proUem  of  Indexing  Is  es- 
switlally  the  same  in  any  file  reference  problem  and 
equipment.  It  can  always  be  solved  by  keeping  the 
(exhaustive)  index  -  not  the  file  -  up  to  date,  b  some 
oases  it  is  possible  to  appreciably  reduce  the  size  of 
tee  index  whteh  may  be  required.   Undue  emphasis  on 
Oie  factor  of  pipeline  time  may  be  removed  in  favor  of 
Increased  en4>hasls  on  that  of  traffic  rate.   This  may  be 
done  with  the  same  equ^ment  In  three  different  ways 
namely:  (1)  by  approximating  the  optimum  balance  of' 
emphasis  within  a  single  problem;  (2)  by  en^ihaslzlng 
one  of  these  factors  in  one  problem  and  another  In^ 
■notter  problem,  within  the  same  framework  of  mechanl- 
z^on;  and  (3)  by  emphasizing  one  factor,  e.g.,  traffic 
rate,  throug^ut  the  problem  and  handling  requeste  re- 
quiring an  emphasis  of  pipeline  time  reductton  as 
special  cases,  emphaslzii«  this  factor.  (Author) 


AD-604  746  Dlv.   32,  12,  14,  17 

OTS  Prices:  HC  $3.00/MF  $0.75 

Aerospace  Corp.,  Los  Angeles,  Calif. 

o^f  J^Jl"^^^^^  MANAGEMENT  ABOTRACT 

?-17M  ^'^^   ABSTRACTS  1-1704  THROUGH 

Jun  62,  70p   TDR-930(2701-01)TN  1,  pt.  1,  no.  12 
Contract  AF04  647  930  >  y*'    ,  •»>.  ±^ 

DCAS  TN61  3  PI  13 

Unclassified  report 

Djwcrtptors:  (•Power  suppUes,  BibUographles). 

I^'^^.'^'  S^WJl^Kr'*"-).  (*BlbU^5hles.'poww 
«»pues).  Batteries  and  con^)onente.  Fuel  oeUs,  NuoImt 
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eoergy.  Solar  (sbHs,  Thermionic  converters,  Vehlclea, 
Fll^it,  Rockets,  Alloys,  Metals,  Plastics.  Composite 
materials.  Coattogs.  Indexes.  Abstracting. 

A  bibliogr^>fa7,  with  abstracts,  from  unclassified 
literature  Is  presented  on  the  subject  of  Flight  Vehicle 
Power.   Selected  references  In  the  fields  of  materials  are 
also  Ijicluded.   All  references  are  to  primary  sources. 
(Author) 


AD-604  772  Wt.   32.  18 

OTS  Prices:  HC  $2.0e/lfF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 
UNDETERMINED  WAGE  PROBLEMS, 
by  F.  Zeuthen.   31  Oct  52.  38p  T-25 
XT  64  712M 

Unclassified  report 

Undeterminierte  Loboprotdeme;  trans,  from  Archiv  fflr 
Sozialwlssenschaft  und  Sozialpolitik  (Germany)  1929,  ▼.  62. 

i^flscrlptors:  (*Wage8,  Decision  theory).  (*Bargainlng, 
Wages),  Industrial  relations.  Labor  unions.  Labor, 
Management  engineering,  Economics,  Probability. 
Mathematical  analysis.  Warfare. 


AD-604  774  Dlv.    32 

OTS  Prices:  HC  ILOO/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 
THE  BRUSH-OFF  IS  CALLED  "NEW  LOOK', 
by  Klaus  Ueboert.   13  ^r  54.  6p  T-32 
TT  64  71268 

Unclassified  rqwrt 

Trans,  from  Christ  und  WeU  (West  Germany)  1954. 
18  Mar. 

Descriptors:  (National  defense.  United  States),  Bombs, 
West  Germany. 

Translation  of  a  West  German  editorial  oo  the  atomic 
bomb  strategy  of  U.  S.  national  defense. 


AD-604  776  Dlv.    32 

OTS  Prices:  HC  ILOO/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

WHEN  CAN  THE  SOVIET  UNION  RISK  ATOMIC  WAR. 

by  Volursus.    1954,  8p  T-29 

TT  64  71270 

Unclassified  report 

Wann  Kann  die  Sowjetunlon  Elnen  Atombonbenkxieg 
Wagen;  trans,  from  Flug-welt  (West  Germany)  1954,  ▼.  3, 
26  Feb. 

Descriptors:  (*Nuclear  warfare.  USSR),  Scientific 
research.  Geography,  Power  plants  (EstabUshmento), 
Uranium.  West  Germany. 

The  p^ier  discussed  the  possiblUty  tbMt  the  Soviet  Union 
mlgj*  start  an  atomic  war  against  the  West  in  1956. 


AD-604  792  Div.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

THE  22ND  CONGRESS  OF  THE  CPSU:   SOME 

DOMESTIC  IMPUCATKttiS, 


by  Oleg  Hoeffdlng.   Dec  61,  14p   P-2493 

Unclasstfled  rvpoTt 

Descriptors:   (*Economics,  USSR),  (^Communism, 
Eoooomlcs),  Government  (Fureign),  Polltioal  science. 
Labor,  Wages,  Consumption,  Commerce,  Propaganda. 
Symposia. 

A  discussion  of  the  pouucal  and  economic  assertions  ot 
the  22nd  Communist  Party  Congress  Is  presented.   A  view 
at  Soviet  economy  in  1980  is  projected. 


AD-604  794  Div.   32 

OTS  Prices:  HC  $3.00/MF  $0.76 

RAND  Corp.,  Santa  Monica.  CallL 

THE  DEMAND  FOR  ALCOHOLK  BEVERAGES.   AN 

EXPERIMENT  IN  ECONOMETRIC  METHOD, 

by  W.  A.  Niskanen.   May  62.  9^   P-2583 

Unclassified  rspovt 

Descriptors:  (^Beverages,  Alcohols),  (*Aloofaols, 
Consumption).  Control.  Law,  Costa.  Money,  Economics, 
Sociontetrlcs.  Game  theory.  Mathematical  models. 

Consumers  of  alcoholic  beverages  pay  higher  taxes  and 
are  confronted  by  more  extensive  public  controls  than 
apply  to  any  other  ma]or  product.   A  thorough  evaluation  at 
the  structure  of  taxes  and  controls,  however,  has  not  been 
made,  since  the  aggregate  characteristics  of  this  market 
have  been  poorly  understood.   The  study  Is  designed  to 
provide  the  basic  quantitative  framework  for  an  evaluation 
of  these  programs.  (Author) 


AD-604  800  Div.    32,  18 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 
KHRUSHCHEV'S  ATTACK  ON  ALBANU  AND  SINO- 
SOVIET  RELATIONS, 
by  Donald  S.  Zagoria.  Nov  61.  36p  P-2478 

Unclassified  report 

Descriptors:  (^Political  science.  Communism), 
(*Eastetn  Europe,  Communism),  (^Communism, 
Foreign  policy).  Economics,  Government  (Foreign), 
Armed  forces  (Foreign),  USSR,  China. 

The  Sino-Soviet  strug^  over  Albanta,  illnsCrating  the 
rivalry  over  power  and  authority  that  has  existed  between 
Communist  China  and  the  USSR  since  1956,  Is  discussed. 
The  possibility  of  a  Sino-Soviet  split  Is  considered  in 
terms  of  the  differing  pollttcal  idiologies  of  the  two 
communist  nations. 


AD-604  805  Div.    32,  15,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 

A  MACRO  INVESTMENT  MODEL  FOR  MANUFACTURIMQ. 

by  John  H.  Nlederoom.  Oct  61.  24p   P-2468 

Unclassified  report 

Descriptors:  (*Inda8trial  production.  Mathematical 
models),  (Economics,  Mathematical  models),  (*Math»- 
matical  models,  Eoooomlcs),  Banking,  Money,  Commeroe, 
Industries,  Functions.  Statistical  analysta. 

TUs  article  presenta  the  derivation,  statistical  testing  and 
evaluation  of  a  new  Investment  model  for  investment  in  man- 
ufacturing industries.   It  Is  called  an  evolutionary  model 
because  it  Is  based  on  some  fundamental  assumptions 
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about  the  evaluation  of  the  econony  over  time.  With  the 
help  of  a  few  additional  assumptions  two  macro  investment 
functions  are  deduced  from  the  modeL  They  show  that  ag- 
gregate Investment  depends  on  the  rate  of  growth  of  total 
output,  the  gap  between  desired  and  actual  capital  stock,  and 
a  change  In  profit  variable  to  show  the  state  of  short  nm  ex- 
pectations.  Statistical  testing  of  the  two  Investment  func- 
tions on  data  for  investment  in  plant  and  equipment  in  mawi- 
facturing  ta  favoraUe.  Unfortunfitely,  the  statistical  fit  of 
ttie  model  is  unsatisfactory  when  tested  on  data  for  aggre- 
gate Investment  in  plant  and  equ%iment  in  all  Industries. 
This  result  seems  to  indicate  that  investment  In  plant  and 
equipment  In  all  Industries  is  too  highly  aggregated  a  con- 
o^  to  analyze  with  a  single  invtt«tment  function.  (Author) 


AO-604  810  Dlv.    32 

OTS  Prices:  HC  $2.00/MF  $0.M 


RAND  Corp.,  Santa  Monica.  Calljr. 

COMMUNIST  CHINA'S  DEMANDS  ON  THE  WORLD, 

by  A.  M.  Halpem.   27  Jul  61,  rev,  9  Oct  61,  34p 

P-2382-1 


Unclassified  report 

Prepared  for  presentation  at  meeting  of  the  American 
Political  Sclentlsto  AssocUtion.  St.  Louis,  6-9  Sep  61. 

Descriptors:  (•Foreign  policy,  China),  (•Communism, 
China),  (*Chlna,  Foreign  policy),  PoUtical  science, 

ship.  Government  (ForelA),  Histoiy,  Military 

y.  USSR. 


The  attempt  was  made  to  Identify  goals  and  methods  of 
Chinese  foreign  policy.   It  is  suggested  that  the  methods  tend 
to  form  patterns  whose  variatlone  through  time  correlate 
with  changes  in  the  goals  pursued.   Major  changes  in  the 
grand  design  since  1949  have  occurred  twice—in  1951  and 
1957.   The  controlling  factor  In  such  shifts  has  been  the 
perception  of  the  world  distribution  of  power.   The  Chinese 
Communlsta  view  the  distrlbutioa  of  power  basically  as 
bipolar.   Depending  on  their  analfnsis  of  the  bipolar  power 
basically  as  bipolar.   Depending  m  their  analysis  of  the 
bipolar  power  balance,  their  g^aad  design  may  identify  only 
enemies  outoide  the  Communist  bloc  or  may  Identify  some 
non-Communist  countries  as  potential  temporary  allies, 
but  ultimately  does  not  tolerate  m  indniendent  third  power 
fiotor. 


AD-604  816  Dlv.   32 

OTS  Prices:  HC  $3.00/MF  $0.78 

RAND  Corp.,  Santa  Monica.  Calif. 

CHINA,  THAILAND  AND  THE  SPIRIT  OF  BANDUNG, 

by  David  A.  Wilson.  Jul  62.  100|^   P-2607 

f  1 1       Unclassified  repoot 

Descriptors:  (*PoUtioaI  selsMjil  Thailand).  (*China, 
Foreign  policy).  (^Thailand.  Ccaimuntam),  Qmographj, 
Social  sciences.  Social  oommuatoatlon.  Culture,  Popula- 
tl<m.  Government  (Foreign),  History,  Economics,  Com- 
merce, Far  East,  Public  opinion.  Newspapers, 
Psychology. 

The  political  relations  between  tk*  People's  Republic  of 
China  and  ThaUand  are  discussed.  The  poUtical  history, 
foreign  policy,  and  sodal  and  ettaoic  problems  of  the  two 
wtifin  are  examined. 


AD-604  819  Dtv.   32 

OTS  Prices:  HC  $2.00/MF  $0.M 


RAND  Corp.,  Santa  Moatea.  Calif/ 
CONTEMPORARY  CHINA  AS  A  PRC^LBM  FOR 
POLmCAL  SCIBNCB, 


by  A.  M.  Ha^jem.  Aug  62,  32p   P-2617 

Unclassified  report 

Presented  at  the  meeting  of  the  American  Political 
Science  Association,  Washington.  5-8  Sep  62. 

Descriptors:  (*PoUtical  science,  China),  (*Chlna, 
Political  science),  (*Communlsm,  Chink),  Government 
(Foreign),  Population.  Foreign  policy.  Power,  Economics. 
Leadership. 

A  range  of  problems  are  set  forth,  referring  to  the 
political  development  of  Communist  China,  whose 
investigation  attempto  to  advance  our  understanding  of 
contemporary  Chinese  politics  aitd  produce  results  of  value 
for  the  general  study  of  politios.   The  focus  is  particularly, 
but  not  exclusively,  on  eveota  since  the  establishment  of 
4>e  People's  RepiOdlc  of  China  In  1949. 


AD-604  847  Dlv.    32,  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

INSIDE  BUREAUCRACY, 

by  Anthony  Downs.   Aug  64,  30p   P-2963 

Unclassified  report 

Prepared  in  cooperation  with  Real  Estate  ReoAaAdi 
Corp.,  Chicago: 

Descriptors:  (•Sociology,  Decision  making),  (*Decl8ion 
making,  Sociology),  (•Group  dynamics,  Management 
control  system).  Economics,  Social  sciences,  Government 
employees,  Performance  (Human),  Communication  systems. 
Social  communioation.  Group  dynamics.  Behavior, 
Political  science.  Management  engineering.  Leadership. 

A  theory  of  bureaucratic  decisionmaking  is  presented. 
The  theory  Is  based  tqxm  the  fundamental  hypo&esls  that 
bureaucratic  officials,  like  all  other  agents  In  society,  are 
motivated  by  ttelr  own  self  Intereste  at  least  part  of  the 
time.   Therefore,  Oils  ttieory  foltows  the  tradition  of  economic 
thou^t  from  Adam  Smith  forward,  and  is  consistent  with 
recent  contributions  to  political  science  made  by  such 
writers  as  Slmmel,  Truman,  Schattschneider,  Buchanan, 
Tullook,  Rlker  and  Simon.   The  theory  conslste  of  the  follow- 
ing parts:   (1)  definition  of  terms,  (2)  a  few  central  hypo- 
theses,  (3)  an  assumed  environment,  and  (4)  a  series  of 
propositions  arrived  at  by  logioally  applying  the  hypotheses 
to  the  environment. 


AD-604  848  Div.   32 

OTS  Prices:  HC  $3.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

AFTER  OCTOBER, 

by  Paul  Kecskemeti.   Aug  64.  42p  P-2959 

Unclassified  report 

Descr^jtors:  (*Polltlcal  sctence.  Communism), 
(•Communism,  Political  sctence).  Government  (Foreign), 
Social  sciences.  Economics,  Leadership,  Communlsta, 
Eastern  Europe,  History,  USSR. 

Variatkms  in  the  recent  poUtical  devnlopment  of 
communist  systems  are  discussed.   The  political  systaos 
of  the  USSR  and  various  satellite  states  are  compared  and 
oontrastad. 


AD-604  850  Dlv.   33 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monloa,  CalU. 
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DILEMMAS  OF  CONTROL  AND  STRATBQY  IN  A 
PLURALISTIC  DBMOCRACT;    A  DISCUSSION  OF  THE 
AMONISTRATIVE  POLITICS  OF  NATIONAL  SECURITY 
FOUCT-MAKING  IN  A  I«MOCRATIC  POLITICAL  SYSTEM 
fay  Paul  Y.  Hammood.   Aug  M,  Mp  P-2961 

UncUsalfled  report 

Paper  la  being  preMotad  at  the  1964  Annual  Meeting  of 
The  American  PoUtlcal  Science  Association  to  be  held  to 
Chicago.  Illlnola,  Sq>tember  9-12.  1»64. 

Oeacrtptora:  (*Polltlcal  science,  Forelm  policy).  (*Forelan 
policy.  United  States).  (•United  States  QoTemment.  For^ 
policy).  Decision  maUng.  Hlstoiy.  Leadership.  Social  sci- 
ences. Warfare.  Mflltaiy  operattons,  Natlooal  defense. 

The  dialectic  of  poUtlcal  responsiveness  and  operational 
efficiency  to  democratic  poUtlcal  systems  siich  as  the 
United  SUtes  Is  presented.   The  making  and  execution  of 
foreign  and  military  policy  and  the  constratots  Imposed  upon 
them  to  the  setting  of  admlnlstrattve  politics  ts  discussed. 


AD-«04  881  DlT.    32,  28 

OTS  Prices:  HC  $2.00/MF  $0.50 

RANDCoip.,  SanU  Monica.  Calll 

RISK-AVERSK)N  IN  INCENTIVE  CONTRACTDIQ:   AN 

EXPERIMENT. 

by  G.  J.  Feeny,  W.  H.  MoGlothlto  and  R.  J.  Wolfson. 

Aug  64.  48p   RM-4231-PR 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:  <*Probablllty.  Economics),  (^Decision 
making.  Economics),  (*Ecaoomlcs.  Declslan  making), 
Conmierce,  Psycbranetrics,  Management  planntog. 
Industrial  procurement. 

The  ejqwrlment  described  here  «»T«mfa««  the  effect  of 
Tsrying  the  sharing  rate  to  a  very  simplified  incentive 
contract  bidding  situation.   Subjects  were  asked  to  compete 
tor  contracts  with  the  bidder's  sharing  rate  vaiylng  from 
.10  to  .50.   They  believed  that  they  were  competing 
against  two  otiier  subjects  and  that  each  contract  was 
awarded  to  the  low  bidder.  Sixteen  undergraduates 
participated  as  subjects,  and  ttie  results  showed  that  boto 
toe  average  bids  and  expected  profit  increased 
monotonically  wlto  sharing  rate.   It  is  conctoded  toat  to  Oda 
type  of  experiment,  subjects  bid  so  as  to  Increase  tlwlr 
expected  profits  as  a  function  of  increasing  uncertatoty  of 
the  outcome.   These  ftodfngs  are  to  general  agreement 
wmi  the  literature  on  risk-taking  befaavtor.   These  results 
and  the  Increasing  significance  of  incentive  contracto 
nggest  toat  further  stuc^r  of  the  relation  between  bidding 
behavtor  and  risk  to  warranted.   An  experiment  wlto 
actaal  procuremento  to  suggested  as  a  means  of  conductinc 
thto  inrestlgatlon.  (Autlwr) 


AO-604  854  DIt.   32 

OTS  Prices:  HC  $4.00/MF  $0.7S 

RAND  Corp.,  Santa  Monioa.  CaUf. 

U.  a.  PRIVATE  INVBOTMENT  IN  LATIN  AMBRICAi 

SOME  QUESTIONS  OF  NATIONAL  POUCY, 

by  Leland  L.  Johnson.  Jul  64,  10^  RM-4093-ISA 

Contract  SD79,  Pro].  ARPA  Orderl89  61 

Unclassified  report 

Deecrlptors:  (•PoUtloal  soleooe.  United  States),  (*For- 
el^i  policy.  United  States),  (*Eooiwmlos,  United  States), 
Government  (Foreign),  Foreign  aid,  Costo,  Industries, 
Commerce.  United  States  govemmaot,  Hlatoiy,  H«t«^i 
America,  Cuba.  PubUc  opinion. 


A  nunber  of  eoooomlc-polltical  side  effecte  toat  might 
have  adverse  effecte  on  relations  between  host  countries  and 
the  United  States  are  examined.  Issues  toat  are  relerant  to 
formulating  ftitore  national  policy  toward  U.  S.  private  tovest- 
ment  are  raised.   The  natore  and  sources  of  conflict  toat 
can  arise  between  host  countries  and  U.  S.  tovestora  are 
discussed. 


AD-604  930  Div.    32 

OTS  Prices:  HC  H.OO/MF  $0.50 

RAND  Corp.,  Saote  Monica.  Calif. 
DEMOGRAPHIC  INTERACTION  ANALYSIS  AND  ITS 
BEARING  ON  SMALL  GROUP  STUDIES, 
by  F.  C.  Dde.   17  Aug  55,  14p   P-720 

Unclassified  report 

Descriptora:  (*Sociometrics.  Urban  areas),  (*Social 
communication,  Population),  ('Population,  Functional  analy- 
sis). Social  sciences.  Group  dynamics.  Statistical  analysto. 
Correlation  techniques,  Behavior. 

The  Interaction^  of  populations  to  spatially  separated  areas 
to  analyzed.   Statistical  and  correlation  analysto   of  url>an 
areas  and  population  functions  are  used  to  determine  inter- 
action frequencies. 


AD-604  946  Div.   32 

OTS  Prices:  HC  |2,00/MF  $0.50 

RAND  Corp.,  Santo  Monica,  Calif. 

RECENT  TRENDS  IN  THE  SOVIET  ECONOMY, 

by  Joseph  A.  Kerahaw.   8  Sep  56,  26p   P-737 

Unclassified  report 

Descriptors:  (♦Economics,  USSR),  Government  (Foreign), 
todustries,  InAistrial  production.  Agriculture,  Labor, 
Wages,  Distribution  (Economics),  Consunqitlon,  Armed 
forces  budgete.  Commerce. 

Some  recent  trends  In  the  Soviet  economy  from  tl»e  view- 
point of  their  Influence  on  Soviet  rates  of  growth  are  ex- 
amined. Growth  rates  In  effect  before  Stalto's  deato  are 
analyzed  to  order  to  evaluate  the  Influence  of  the  post-Stalto 
changes.    Future  developmente  to  the  economy  are  predicted 
^th  particular  emphasis  on  the  probabilities  that  rates  of 
growto  to  the  future  wlU  or  will  not  vary  significantly  from 
those  that  have  characterized  the  past. 


AD-604  948  DIt.   32 

OTS  Prices:  HC  12.00/MF  |0.50 

RAND  Corp.,  SanU  Monica,  Calif. 
RECENT  TRENDS  IN  SOVIET  TRADE, 
by  Oleg  Hoeffdlng.   15  Sep  56,  28p   P-739 

Itoclassifled  report 

Descripton:  (*Conuneroe.  USSR).  (*EcoiK»nics.  USSR). 
Foreipi  policy,  Consunqitioa,  Industrial  production. 
Agriculture,  Distribution  (Economics). 

The  Soviet  record  in  East-West  trade  since  1953  and  the 
salleitf  developmente  to  bloc  trade  are  discussed.  A 
detailed  scrutlqy  of  Soviet  performance  to  trade  wttfa  tt» 
free  world  to  analyzed  to  evaluate  Soviet  claims  that  the 
USSR  wants  more  trade  as  a  natural  adjunct  of  peaceful 
coexistence  and  relaxed  tension.   The  question  of  whether 
the  USSR  has  lately  shown  evidence  of  genuinely  greater 
trade-mlndedness  than  It  dtopUyed  under  Stalto  to  coMldsr- 

Ml* 


152 


AD-604  956  Div.   32 

OTS  Prtoss:  HC  $1.00/MF  $0.80 

RAND  Coip.,  Santa  Mooloa.  CaUi , 

ON  RBDUCINQ  TENSION. 

ly  Paul  If  eoslrwpetL   10  Oct  66. 


I) 

r,  Forel^ 
dene 

■nMiatato 


:.4pP-760 

Unclassified  report 


Desortptors:  (*Cold  war,  Forel^  polloy).  (*Forelgn 
policy.  Cold  war).  Political  solenoe.  Attitudes, 
DJsarmamsBt. 


MISCELLANEOUS  ARTS  AND  SCIENCES  •  Division  32 


The  purpose  of  the  p«|Mr  to  to  present  a  fsw  otMerratlaas 
about  ttM  fuDOtlooa  at  poUtiosl  nuss  meetta^s  whloh  emerged 
as  a  by-pro(kwt  from  a  larger  study  of  the  BerUn  blockade 
awl  airlift  of  1948-49.  The  date  on  wfakA  toeae  otaerratiOM 
are  baaed  are  of  a  (TialltatlTe  nature:  interviews  made  by 
the  author  with  some  20  poUtlcal  leaders  to  Berlin,  reporta 
on  pubUo  opinion  during  the  bkxAade  prepared  by  ten  pubUo 
optokm  interviewers,  essays  on  their  experlenoes  durliw 
tb»  hlookade  submitted  to  a  Berlto  newq>aper  by  340 
Berliners,  and  pubUshsd  mstarUls  from  the  period. 


The  thesto  that  oas  oan  neittier .„,.,.„. 

ohroolo  Intematinnal  tension  fay  Aaslgn  to  pursued. 


AD-604  981  DlT.   32 

OTS  Prices:  HC  $S.0O/MF  $0.7$ 

RANDX^oip.,  Santa  Mooloa.  CaUf 

PRICES  OF  bask:  OfDUSTRIAL  REIODUCTS  IN  THE 

USSR.  1928-60, 

fay  Abram  Bergsoo,  Roman  Benua*.  and  Lynn  Tuigeon. 

12JanR6.    68p   P-789  jj 

1 1        'Unclassified  report 

Oeaorlptora:  (*todustrlal  produotlon,  USSR), 
(*Boooomtos.  USSR).  (HkMte,  Industrial  production). 
Industries. 

Tbs  essay  preseote  some  resutts  lot  an  inialry  ooo- 
oeratog  Soviet  indostrtol  price  tr<»ds  for  the  period 
1928-60.  The  stud^r  to  one  of  several  that  an  presently 
hatog  oon<tootad  for  various  Soviet  eoonnmic  seoton  wlto 
<N  oompaoo  alpi  to  derive  todex  i»imben  whloh  might  be 
ttaed  to  the  deflation  of  some  reoeiatly  published  ounent 
nibto  national  inoome  data. 


AD-604  983  DlT.   32.  16 

OTS  Prloes:  HC  $2.00/MF  $0.60 

RAND  Corp..  Saota  Montoa.  Caltf. 

DYNAMIC  PROGRAMMING  AND  ITS  APPLICATION  TO 

VARIATIONAL  PROBLEMS  IN  MATHEMATICAL 

ECONOMICS. 

by  Riohard  Bellman.  Rev.  18  Apr; $6,  60p  P-796 

I      Unolasslfled  report 

Descriptors:  (^Dynamto  prograntmli^  Calouhis  at  vari- 
atloos),  (*Caloulus  of  variations,  Boooomios),  (•Eocoomlos, 
Calouhis  of  varlatlaiia),  Numerlosl  analysto.  Numerical 
mettiods  and  prooedures,  Operattoos  research. 

The  puipoae  of  Ods  paper  to  to  dlaouss  soBM  Tsrlatloiial 
problems  arising  from  mathematleal  eoonomloa.  and  some 
of  the  methods  thst  oan  be  used  to  trest  these  qtwatlons  both 
aaalytloally  and  oomputattooally.  TYm  dlsoussloo  to  limited 
to  Important  and  toterestlng  olassM  of  processes,  allooa- 
tlao  and  smoothing  processes,  sad  to  a  discussion  of  the 
applloatlon  of  the  theory  of  <tynamla  progranunliw  to  those 
(Author) 


AD-606  007  OtT.   32.2$ 

OTS  Prioes:  HC  $hM/UF  $0.60 

RAND  Corp.,  Saata  Mooloa,  Calif. 

A  NOTE  ON  THE  POLITKAL  BOL8  OF  MASS  MBBTDiaS 

IN  A  MASS  COMMUNICATIONS  SOCIETY. 

by  W.  P.  Osviaoo.  6  Mar  66.  16p  f^SU 

Unolasslfled  report 


Desortptors:  (•Social  psyohology,  poUtlosl  solenoe). 

Best  Germany,  West  Germany,  Sontology,  PoUttoal  sdeooe. 


AD-605  027  Div.   32,  18 

OTS  Prloes:  HC  $2.00/ICF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

CENSORSHIP  IN  THE  USSR;  A  DOCUMENTED  RECORD. 

by  Merto  Fainsod.   15  Feb  66,  SOp  P-843-RC 

Unclassified  report 

Desorlptore:  (*Communloatlon  systsms,  Control). 
(*Coatrol  systems,  USSR).  PubUc  relattoos,  Dooumeota- 
ttOB.  Radto  broadcasting,  Perlodtoato,  Reporto,  Textbocdcs, 
Propaganda,  Communism,  Govenmeot  (Forelpi). 

The  devices  by  whloh  Soviet  mass  oommunicstiao  medto 
are  oontrolled  and  the  prooedures  by  which  censorship  to 
enforoed  are  discussed.  The  htotorioal  developmeot  of 
censorship  to  the  USSR  to  traced  from  the  mid-1930's  to 
the  present. 


AD-605  033  Div.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 

POLITICAL  BEHAVIOR  IN  A  CRISIS;  SOME  OBSERVA- 
TIONS FROM  THE  BERLIN  BLOCKADE, 
by  W.  P.  Dnvtooo.   30  Apr  56,  2^  P-851 

Unclassified  rqxnrt 

Presented  at  the  meetings  of  toe  American  Association 
for  Public  Opinion  Research,  Buck  Hill  FaUs.  Pa.. 
26  May  56. 

Descr4>ton:  («Serlto.  Political  sctenoe),  (•PoUttoal 
science,  Berlto),  PubUc  <q>inion.  Labor  unions.  Air 
transportation.  Food  dispensing.  Social  psychology, 
Communtom,  Population.  Leaderehlp.  USSR. 

The  Berlto  blockade  of  1948  to  presented  as  an 
opportunity  to  aixuiy  mass  attitudes  and  mass  political 
behavtor  to  a  crista.   S  to  concluded  that  knowledge  of 
attitudes  to  not  a  sufftetent  basto  on  whloh  to  predict 
pollttoal  behavior. 


AD-605  050  DIt.   32 

OTS  Prices:  HC  $1.00/MF  $0.60 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  REGLE  DU  JEU  OF  THE  FRENCH  PARLLU«ENT- 

AS  EXEMPLIFIED  IN  THE  ELECTION  OF  PRESIDENT 

COTY, 

by  Natoan  Leltes  and  Coostantto  Melnik. 

22  Jun  56,  2^   P-878-RC 

Unclassified  report 

Descripton:  (*Politioal  science.  France),  (♦France, 
Mttical  science),  I^adenhip,  Communtom.  Government 
(Fnreign),  Social  sdeaoes,  Publto  opinion.  Law. 

An  analysto  of  the  spirit  of  oontenqxn-ary  French 
politics  to  presented.  One  Inqxntant  and  conqdioated 
parUamentary  event,  the  session  of  the  Coi«ress  (that  to, 
the  combined  National  Assembly  and  Council  of  the 
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Republic)  iA  Versailles,  from  December  17  to  23.  1953, 
which  resulted  In  the  election  of  Monsieur  Rene  Coty  to  the 
Presidency  of  the  Republic  is  studied.    The  impact  of 
predictions  of  electoral  success  and  failure  on  the  actual 
voting  Is  discussed. 


AD-60S  064  DlT.    3X 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp.,  Santa  Monica,  Calif. 

A  COMPARBON  OF  SOVIET  AND  AMERICAN  RETAIL 

PRICES. 

by  Norman  M.  Kaplan  and  Eleanor  S.  Walnstein. 

1  May  56.  rev.  3  Oct  56,  60p   P-901 

Unclassified  report 

Descriptors:  (^Economics,  USSR),  (*United  States, 
Economics),  (*XJSSR,  Economics),  Costs,  Consumptioo, 
Wages,  Labor,  Food,  Distribution  (Economics),  Indus- 
trial production.  Agriculture,  Money,  Urban  areas.  Rural 
areas.  Statistical  analysis.  Equations. 

Retail  prices  in  the  US  and  the  USSR  are  compared.   The 
comparisons  are  part  of  a  larger  project,  the  purposes  of 
which  are:    (a)  to  'deflate'  various  components  oi  Soviet  and 
American  national  product  in  native  ciirrencies;  and  (b)  to 
analyze  differences  in  ruble-dollar  price  ratios  for  various 
oopunodities  and  commodity  groups. 


AD-605  069 
OTS  Prices: 


Div.   32.  26 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica.  Calif. 

A  MIN-MAX  SOLUTION  OF  AN  INVENTORY  PROBLEM, 

by  H.  E.  Scarf.   Rev.  24  Jun  57.  18p   P-910 

Unclassified  report 

Descriptors:  {•Stock  level  control.  Mathematical  analy- 
sis). Distribution  (Economics),  Distribution  theory.  Inven- 
tory control.  Costs. 

The  ps4>er  is  concerned  with  the  problem  of  purchasing 
a  quantity  of  an  item  in  anticipation  of  a  future  demand.   It 
is  assumed  that  only  the  mean  and  standard  deviation  of  the 
demand  distribution  are  known,   A  stock  level  is  found 
which  maximizes  the  minimum  profit  for  all  demand  distri- 
butions with  this  mean  and  standard  deviation.   This  stock 
level  is  then  compared  with  the  levels  obtained  by  assuming 
several  specific  distributions.  (Author) 


AD-605  088  Div.    32,  18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

THE  ROLE  OF  THE  MILITARY  IN  POST-STALIN  SOVIET 

POLITICS, 

by  Raymond  L.  Garltoff.    12  Sep  56.  24p   P-937 

Unclassified  report 

Baaed  on  the  author's  mc»K>gr4>h,  'The  Role  of  the  Mill- 
Uiy  In  Recent  Soviet  PoUtics',  RM-1638.  The  RAND  Corp., 
1  Mar  56. 

Descriptors:  (*MlUtary  personnel.  USSR),  (^Political 
science,  USSRJ|,  Leadership,  Officer  personnel. 
Communists,  Economics.  Armed  forces  (Foreign),  Govern- 
ment (Foreign). 

The  death  of  Stalin,  which  ushered  in  a  new  era  In  Soviet 
history,  and  Its  effect  on  the  military  are  discussed.    The 
particular  causes  of  the  shift  In  the  role  of  the  military  in 
Soviet  affairs.  Increasing  the  political  status  and  influence 
of  the  military  leadership,  are  examined. 


AD-605  095  Div.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 

THE  RUSSL\N  FUTURE:   B  A  NEW  OPTIMISM  JUSTIFIED. 

by  Robert  C.  Tucker.   20  Sep  56,  aOp   P-94S 

Unclassified  report 

Prepared  for  publication  in  The  New  Leader. 

Descriptors:  (*Forelgn  policy,  USSR),  (*Polltlcal  science. 
USSR).  Communism,  Government  (Foreign).  Leadership, 
Military  personnel.  Propaganda. 

Khrushchev's  expose  of  the  Stalin  tyranny  at  the  Twentieth 
Party  Congress,  the  ensuing  campaign  of  De-Stallnizatton 
and  their  effect  on  Western  attitudes  toward  the  present  situ- 
ation and  prospects  in  Soviet  Russia  are  examined.   The 
American  opinion,  under  the  impact  of  these  events,  is  a 
prevailing  pessimism  which  has  given  way  to  a  nascent  opti- 
mism. 


AD-60S  109 
OTS  Prices: 


Div.   32,  18 
HC  $1.00 /MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 
SCIENTIFIC  PROGRESS  AND  POLITICAL  SCIENCB, 
by  Bernard  Brodie.    25  Oct  56,  rev.  30  Nov  56, 
22p  P-968 

Unclassified  report 

Prepared  for  presentation  at  the  meeting  of  the  American 
Association  for  the  Advancement- of  Science,  26  Dec  56.   To 
be  published  in  the  Spring  issue  of  Scientific  Monthly  and  in 
the  Special  Publications  Series  of  the  National  Academy. 

Descriptors:  (*Sympo8ia,  Political  science),  (•Political 
science.  Advanced  weapons),  (*Sclentific  research.  Politi- 
cal science).  Scientific  organizations,  Scientific  personnel, 
Social  sciences.  Public  opinion.  Foreign  policy.  Warfare. 
National  defense.  United  States. government. 

The  problems  facing  political  scientists  today  regardii^ 
policy  decisions  which  affect  national  security  are  discussed 
Political  science  is  viewed  in  terms  of  its  historical  devel- 
opment and  limitations,  with  emphasis  being  placed  upon  Its 
relationship  to  military  policy  In  matters  of  national  and 
International  significance. 

AD-606  111  Div.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

SOVIET  ECONOMIC  AID  IN  SOUTHEAST  ASIA: 

THREAT  OR  WINDFALL, 

by  Charles  Wolf.  Jr.   6  Dec  56.  18p   P-972-RC 

Unclassified  report 

Descriptors:  (♦Foreign  aid,  South  Asia).  (•Foreign 
policy,  USSR),  Economics,  Political  science.  United 
States  government,  Countermeasures. 

The  new  Soviet  diplomacy  In  Asia.  Involving  an  active 
effort  to  extend  economic  aid  to  a  select  group  of  countries 
who  qualify  as  noo-allled  with  the  United  States,  or.  in  some 
sense  of  the  term,  as  neutralists,  is  discussed.   To  date, 
the  Soviet  Bloc  has  made  aid  commitments  In  South  and 
Southeast  Asia  of  over  $380  million  to  India,  Afghanistan, 
Indonesia,  Cambodia,  and  Burma.   Virtually  all  the  aid  has 
been  committed  In  the  past  two  years;  most  of  It  since 
early  1956.   The  scope  and  timing  of  the  Bloc's  aid  efforts 
raise  a  number  of  basic  questions  for  United  States  foreign 
economic  policy:   Is  Soviet  aid  in  Southeast  Asia  a  clear 
threat  to  U.  S.  Interests.   Should  offers  of  aid  by  the  Bloc  be 
responded  to  by  U.  S.  counter-offers  of  more  aid  on  more 
favorable  terms.   And  what  can  be  said  about  the  effect  at 
Soviet  aid  to  non-allied  countries  on  our  SEATO  allies. 
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AD-605  124  Div.   32 

OTS  Prices:  HC  $«.0O/MF  |1.M 

RAND  Corp.,  Santa  Monica,  CalilT, 
JAPAN'S  ECONOMIC  FUTURE  I|N  ASIA, 
hy  Donald  Stout.   14  Dec  56,  288p  P-993-RC 

i         Unclassified  report 

Descriptors:  (*Japan,  Economics),  (•Economics, 
J^?«n),  (•Foreign  policy,  Japan),  Commerce.  Industrial 
prockiction.  Food,  Agriculture,  Consumption,  Dlstrlbutlan 


(EcoDomics),  Government  (Foreign),  Statistical  analysis, 
Asia,  South  Asia.  United  States  government. 

The  overall  purpose  of  this  stu^y  was  to  learn  what  are 
likely  to  be  the  effects  of  Asian  ec(»iomic  development  cm 
Japan  and  to  reach  some  idea  of  what  role  Japan  is  going  to 
play  In  that  development.   The  more  Immediate  purpose  of 
the  study  was  to  provide  some  basis  for  Judging  whether 
Japan  is  likely  to  succeed  In  Its  efforts  simultaneously  to 
eliminate  Its  dollar  Import  balance,  to  pay  reparations, 
and  to  exoand  trade  with  Asia. 
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33.  Transportation 


AI>-«04  379  DlT.   S3,  1 

OTS  PrlOM:  HC  $1.00/MF  |0.S0 

RAND  Coip..  SuU  Mooloa,  Calif. 
AIR  CARGO  TRANSPORT  SCHEDULING.  AN 
ILLUSTRATIVE  BLOCK  TRIANGULAR  SYSTEM, 
kgr  Alan  S.  Manns.   11  Jun  54.  1^   P-533 

Unolasslfled  roport 

LaflbUlty  at  this  dooumeot  la  in  part  unaatiafactory. 
Reproduotioo  haa  been  made  from  beet  arailaUe  copy. 

Deeortptora:  («Sobedullng,  Transport  planea).  Linear 
programming.  Mathematical  modela.  Operations  reaearoli, 
Comtitoatortal  analjsU.  Air  tranqwrtatlao.  Cargo. 

A  linear  programming  model  of  air  tranqwrt  operations 
that  Is  block  triangular  in  nature  Is  discussed. 


AD-«04  39S  T3tr.   33 

OTS  Prices:  HC  $2.00/MP  $0.50 

RAND  Corp..  SanU  Monica.  Calli. 

THE  PROBLEM  OF  ROUTING  AIRCRAFT,  A 

MATHEMATICAL  SOLUTION, 

by  A.  R.  Ferguson  and  O.  B.  Dantzig.   1  Sep  54, 

30p   P-561 

Unclassified  report 

Descriptors:  (*Llnear  programming.  Air  transporta- 
tlon),  (•Air  tranqwrtaticn.  Eoooomics),  Alrnaft.  Costs, 
OpUmlzatiao,  BeratlTe  methods. 

A  method  for  assigning  a  given  fleet  at  sereral  different 
types  at  aircraft  to  carry  an  anticipated  trafHo  load  oyer 
several  routes  at  ™«i«<wMwn  ooet  is  presented  and  explained. 
The  application  at  linear  programming  to  transportation 
proUema  of  this  general  type  la  illustrated. 


AD-«04  716  DlT.   33,  11 

OTS  Prices:  HC  12.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calli. 

DETERMINATION  OF  THE  MAXIMAL  STEADY  STATE 

FLOW  OF  TRAFFIC  THROUGH  A  RAILROAD  NETWORK, 

by  Alexander  W.  Bo^&^mB.   5  Aug  55, 

41p  P-«87 

Unclassified  report 

Descriptors:  (*Trsffic.  Railroads),  TransportatiaB, 
Railroad  oars,  Ststlstical  analysis.  Game  theory. 
Models  (Simulations),  Determination. 

A  simple  and  rapid  method  of  estimating  the  maximal 
steady  stste  flow  of  traffic  throu|^  a  railway  network  la 
described  and  Illustrated  by  examples.  The  method,  as 
presently  described,  is  entirely  empirical  in  character 
and  no  generality  is  claimed.   Essentially,  it  is  an 
Illustration  of  ttw  application  of  the  techniques  of  gaming 
to  certain  classee  of  matliematlcal  problems.   (Author) 


AD-604  934  DIt.   33 

OTS  Prices:  HC  12.00/MF  $0.50 

RAND  Corp..  SanU  Monica.  Calif. 

CARGO  DENSITY  VARIATIONS:  A  CHALLENGE  TO  AIR 

TRANSPORT, 

by  R.  E.  Bickner.  34  Aug  56.   50p  P-7a4 

Unclassified  report 


Descriptors:   ('Air  transportation.  Cargo),  (*Cargo, 
Air  transportation),  Eoooomics,  Cargo  planss.  Payload. 
Design.  Costs. 

It  is  shown  that  cargo  densities,  and  particularly  rarlatioiw 
in  cargo  density  from  flight  to  flight,  are  inqiortant  in  mai^ 
phaaes  of  air  transportation.   These  Tariatloiw  affect  the 
matching  of  airlift  capabilities  with  airlift  requirements; 
the  designing  of  transport  aircraft;  the  selectii^  of  aircraft 
fbr  a  fleet;  the  routing  of  aircraft;  and  the  alloeatli^  of 
airlift.   It  la  emphasised  that  cargo  densities  vary  caHlder- 
ably  from  fli^  to  flight  and  from  route  to  route.   When  one 
thinks  and  plans  in  terms  of  some  average  density,  as  if 
cargo  densities  were  always  the  same,  one  runs  the  risk  of 
making  wrong  decisions  and  pramotii^  inefficiency.  In 
many  instances  these  mistakes  can  be  avoided  and 
examples  are  given  of  bow  better  estimates  aixi  decislOM 
might  somettmes  be  reached.    (Author) 


AD-604  968  Dlv.   33,  IS,  26 

OTS  Prices:  HC  fl.OO/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

NOTES  ON  THE  THEORY  OF  DYNAMIC  PROQRAM- 

MINQ Vn.   TRANSPORTATION  MODELS, 

by  Richard  Bellman.   28  Nov  55.  Up  P-771 

Unclassified  rapoit 

Descriptors:  (*Transportstton,  MatlMmatloal  models), 
(^Dynamic  programming.  Transportation),  (*Scheduling, 
Tranqnitiilon),  Optimisation,  Equatlcna,  Stochastic 
processes.  Multiple  operation.  Operations  researoh.  Man- 
agement engineering. 

The  purpose  of  ibis  paper  is  to  illustrate  some  applica- 
tions of  the  ftmctional  equation  *»r*tniiji»  of  the  tiieory  of 
dynamic  programming  to  a  general  class  of  problems 
arising  in  tbe  study  of  networks,  partloolarty  tlnss 
arising  in  tranqnrtatlDB  theory.  (Attlhoil 


AD-60S  056  Dlv.   33,  15 

OTS  Prices:  HC  $2.00/MF  $0.60 

RAND  Corp..  Santa  Monica,  Calif. 
HITCHCOCK  TRANSPORTATION  PROBLEM, 
by  D,  R.  Fulkerson.   9  JU  56.  30p   P-890 

Unclassified  report 

Descriptors:  (^Linear  programmli^.  Transportation), 
(^Transportation,  Linear  programming).  Matrix  algebra. 
Calculua  df  variations.  Combinatorial  analysis,  EcoDomics. 

An  exposition  of  the  simplex  computation  for  transporta- 
tion type  problems.  (Author) 


AD-605  087 
OTS  Prices: 


Dlv.   33,15,18,30 
HC  $2.00/MF  $0.60 


RAND  Corp..  SanU  Monica,  Calif. 
COSTS  AND  BENEFITS  IN  MATHEMATICAL  PRO- 
GRAMMING, 
by  A.  S.  Manne.   27  Aug  66,  S8p  P-936 

Unclaasifted  report 
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portatlon).  Matheinatlcal  progranmliv.  Mathematical 
models.  Air  Force  operations.  MatrU  algebra.  Computers 
Oosto,  Tralnii«. 


.il 


This  report  involves  an  attempt  t^'determine  whether 
MATS  airlift  planning  could  be  in|iroved  by  the  aubstttution 
of  linear  progranunlng  methods  fw  trlal-and-error  rule- 
of-thumb  methods.  The  experinMOt  waa  not  successful  for 
the  foUowlng  reasons.   The  gains  were  not  specUcular, 
being  on  the  order  of  two  or  three  per  cent  In  terms  of  the 
potential  increase  in  useful  airltfli  from  the  existli«  re- 
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sources,  and  on  the  order  of  daa  day  in  fourteen  in  terms  at 
reduction  of  the  length  of  the  plannii^  cycle.   The  costs 
promised  to  be  rather  high,  because  to  realize  the  potential 
gains  it  wnild  be  necessary  for  MATS  to  have  a  guarantee 
of  immediate  access  at  uiq>redlctable  times  to  an  eiqwnslve 
electronic  computing  machine.  Above  all,  the  lack  of  mathe- 
matical training  among  the  middle  management  group  mni.;^ 
it  far  easier  for  an  organization  such  as  MATS  to  accommo- 
date Itself  to  trlal-and-error  otethocto  rather  than  to  linear 
programming  methods.  (Author) 
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ATTITUBCS 
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INTCRBAR  tcarsi  JAPANCSC 
IMAGCS  AND  RIACTIONS, 
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DURING  THC  BCRLIN  BLOCKA 

AB-464  701  Bl 

.  ,J9k!^'**'-  "Ehavior  in 

*  CRillSI  SOME  OBSCRVaT 
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TJTLC 
17 


•CVCRASCS 

ALCBmOL* 

DCNAND  FOR  ALCOHOLIC 
■CVCRAGCSI  AN  CIPCRINCNT 
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cathctcr-tip  flbbnctcr 

FOR  ThC  NCASwRCNCNT 
OF  CORONART  ARTCRIAl 
•LOBD  FLO*  IN  INTACT 

AMC*TNCTizc*  aa«*, 

•••***    *4S  BIV. 


IS 


la 


IT 


Jl 

I 

|R 

:tart 

14 


«l, 


I* 


IITRuCTuRC 

iiLasT 
ta 


U 


•OBT  Fluids 
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TCR  TRANSITION 

C  NOBClS 

MCNTAL  INVCSTIGATIOM 

RT  LATCR  TRANSITION 
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AB-40S  OBI  BIV.    |l 

Eouii?;:;;'-""  *-•  '-"cnoMAt 

AO-40*  «74  BIV.    II 

CALORINCTCRS 
DCSIGN 

CALONIHCTRIC  DCVICC  FM 
THC  MCASURCMCNT  OF 


A0-40R  aj* 


DIV, 


II 


CALORINCTCRS 
OPCRATION 

.   CONSTRUCTION,  TCST.  AND 
"j:'»"*TIOM  OF  A  HlJiZTjSJcRA. 
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PRODUCTION 
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Ao-ie*  Ria       OIV.  IB 
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CHCNICALLT  RCGCNCRATIVC 
JTMOSPHeRIC  CONTROL  STStCNs 
FOR  SPACECRAFT  Appt |C AT iSn". 
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»IR  TRANSPORTATION 
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AO-40*  SOf  BIV.   a 

CCLCSTIAL  NAvlGATIBN 
INSTRUHCNTATION 

AHlLTSIS  OF  THC  APPLICATIDN 
S»  •"•SC-FORMINS  PhOTOSCNSORS 
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CCNTRAL  NCRVOUS  STSTCN 
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AB-40*  *4»  BIV.    14 
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OCTOPW*. 

AB-4B*  *71  BIV.   14 

CCRANIC  CBATIHCS 

RCINFBRCIMG  MATCRIALS 
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OF  RCINFORCCD  RCFRaCTORT 
CCRANIC  COATINGS, 

AD-AO*  *ll  OIV,    I* 

CCRANIC  MATERIALS 

COHPBBITC  MATERIALS 
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ConnuNtST    eM|H«*f    fttnANet 

ON    THC    «OR|.B, 
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pokiTicat.  seiCNcc 
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CklNATOkOOT 
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CklnATIC  STUOICS  roR 
RRORCSIO  kANOINfi  srsTCn 
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INTERNATIONAL  A  |  RRORT , 
PUkUTM,   nINNESOTA, 

AO-tOX  US  DIV,    t 

CklHATIC  STUOICS  FOR 
RROROStO  kANDING  STSTCH 
FOR  INTCRNATIONAk  AIRPORT, 
kOS  ANfiEkCS,  CAklFORNIA, 

AD-40R  tJ4  elVt   t 

CklHATIC  STUOICS  FOR 
PROPOSCD  kANOINfi  STSTCH 
FOR  O'HSRC  INTERNATIONAL. 
AIRPORT,  CHlCAfiO,  IkklNOIS, 

A0-4OR  SJT  OIV.    I 

CklHATIC  STUOICS  FOR 
PROPOSCe  kANOINfi  STSTCH 
FOR  kOfitN  INTCRNATIONAk 
AIRPORT,  SOSTON,  HASSAChuSETTS . 
AD^AO**  SJO  OIV,    I 
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PROPOSED  kANOINfi  STSTCH 
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PROPOSED  kANOINfi  STSTEH 
FOR  kAHERT  FICkD,  SAINT 
kOUIS,  HISSOURI. 

AD-404  *10  DIV.   I 
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CONTROkkER  AND  SPACE  CAS|N 
OUTBOARB  kCAK  SinUkATOR, 
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AD-40«  IJ*  OIV.   i 

COATlNfiS 
6RAPHITE 

HlfiH  TEHPERATURE  FROTECTIVt 
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COATlNfiS 
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LITIBATuBCI  ABSTiACTS 
SH  BADIATION  DAHABC  |N 
SI MICONOUCTONS ,   IONIC 
CBTtTALS.  AND  OTHtN 
NATCIIIALS. 

Ae-40N  111        eiv.  it 

CULTUNC  ^ 

SOCIOHITBICS 

TBANSITION-PODCL  LABORATOBt 
roR  RISrARCH  ON  CULTURAL 
CMANCC. 

AD-401  4>««  DIV.   >• 

CUTT|H«  TOOLS 
TOOL  STCCL 

tvALUATION  or  THC  ROCnacLL 
■C  70  H|«H  SPICD  STtCL 
CuTTINe  TOOLS. 

AD-404  BBT  DIV.    14 

CTLlNBRICAL  BOOKS 

ACRSDTNANIC  CMARACTCRISTICf 

ON  TMt  STABILITT  or 
A  CIRCULAR  CTLlNOtR. 

AB-40N  «4>  OIV,   V 

•ATA  PR0CCSSIN6  STSTKHS 
BI6ITAL  CONPUTIRS 

NILDATA  STuDTj  A  rCASlBILlTT 

stuot  or  PuTuRl  niLiTARizro 

OIBITAL  COHPUTCR  RCOUIRCNCNTS, 
AB-4e<*  171  DIV,   J* 

DATA  PROCCSSINC  ST»TCNS 
CiPtRtntNTAL  DATA 

DtSCRIPTION  or  TMl 
AIR-BIrCNSC  IXPCRINCNTSt 

DATA  COLLfCTION  AND 
PROCtSSINB. 

AB-404  4*4  DIVi    4 

DATA  PRBCrSS|N«  STSTCHS 
rCAtlBlLlTT  STUDIES 

LARCt  0ATA.H«N0k|N« 
CBWiPNtNT  AS  A  COnnCRICIAL 


TOOLI  APPLICATIOM  TO 
HANACCnCNT. 

AO-AOS  101  DIV. 


*e 


DATA  PRDCtSSINC  STSTCNS 
IMrORNATION  RCTRKVAL 

CURRENT  OCVElOPNENTS 
IN  CONPlCM  INPORRATION 
PROCCSSINCi  CONPwTCR  PRe«**nMIH«. 
AO-AOS  Oit  orv.   JO 

•ATA  PRDC(SSIN«  STSTCNS 
LOSItTICS 

DATA  PROCCSSINO  STSTCfl 

roR  THC  uNiTce  states 

•IR  PORCCt  LOGISTICSl 
INVCNTORT  CONTROL. 

•0-40S  ONO  OIV,    IB 

PRINCIPlCS  rOR  A  DATA 
PROCESSINO  STSTCn  IN 
LOCISTICS. 

AD-40i  III  OIV.    IB 

PATA  PROCCSSINC  STSTCHS 
nCDICAL  RCSCARCH 

AUTOMATIC  LOSCINO  STSTCn 
rOR  BIOnCDICAL  TEST 
DATA. 

Ae>*e<i  a«i       oiv,  jo 

DATA  PR0CCSS|N«  STSTCHS 
PERSONNEL  HANaCEHCNT 

STUDIES  IN  DATA  STSTEH 
DEVELOPnENTI  THC  A|R 
RCSERVC  RCCOROS  CCNTER, 

AD-40<«  SSI  DIV.   JS 

DATA  PROCESSING  STSTCHS 

STATISTICAL  DATA 

HACHINE  TESTING  rOR 
DEVIATION  or  RATA  PROH 
A  POISSON  DISTRIBUTION, 

AD>40<  SS«  OIV.    I* 

DATA  PROCESSING  STSTCHS 
SUPERVISION 

AUTOHATIC  SUPtRVISO* 
roR  THE  IBn.Toa. 

AD-40<  «S«  DIV.   JO 

DATA  PROCESSING  STSTCHS 
STHPOSI A 

SHARE  --A  tULOGT  TO 

ceoPCRATivc  trroRT, 

AD-40S  110  OIV.   JO 

DATA  PROCESSING  STSTEhS 
URBAN  AREAS 

DATA  PROCESSING  fOR 
CITIES. 

AO-AOI  IST  OIV.   J* 

DATA  STORAGE  STSTEHS 

CONHAND  •  CONTROL  STSTCHS 
APPLICATIONS  or  SfRIAL 
ANO  PARALLCL  PIlC  STRUCTURES 

TO  cohhanO  and  control 

STSTEHS, 

AO-401  S4I  OIV,    JB 

•ATA  STORAGE  STSTEHS 
COnPILIRS 

SCNI. AUTOHATIC  ALLOCATION 
or  OATA  STORABC  FOR 
PACT  I. 

AO-AON  7JI  OIV,    JO 

DATA  STORAGC  STSTCNS 
ELECTRONICS 

DIVISION  4,   DATA  STSTEHS, 
AO-404  S«S  DIV.   JO 

DATA  TRAHSnlSSION  STSTEHS 
AHPLlriCRS 

AN  INtTANTAHce«rSLT-RCSPON*lN« 
CIPANSION  AHPLirifai 

A  HETHOD  ANB  BCVlCC 
rOR  SIGNAL  CHHRNCCRCNT 

IN  NOIST  eannuMICATiBN 

STSTEHS. 

AD>40«  SIT  DIV.   • 

DATA  TRANSnISSlOa  STSTEHS 

DCpCHSC  stbtc»s 

STWDt  AhB  ARRLUATIBH 

•P  ADAPTIVE  caanwNKATiaN 

TCcMNiauES  IN  THC  BCrCNSE 
CORHUNICAT|*it  tTSTCn. 

ad-4d*  jnr       div,  • 

dcapncss 

accclcratibn 

THC  crpfCTS  sr  cbbiblis 
ACccLCRATita  auaiNB  ica* 

••**|TT  PLIBmT  dm  CCBTAIN 

MCrAT0LO»ICAL  AN*  yalNARV 

PARAHITERS  IN  asanAL 

AND  LABvalNTHlNC  BCrCCTIVC 

SUBJECTS. 

AD-404  S«4  DIV.    14 

DECISION  HARING 

ccoNanics 

a|SK>AVCaslBN  IN  INCCNTIVC 
C*NT8ACT|N«|   AN  CIPCRlnCNT. 

AD-BON  asi  DIV.   Jt 

DCCISION  MAKING 
•ARE  TmESRT 

BCCISlBN.nARIMB  IN  THC 
PACE  or  WNCCRTAIMTT. 

AD-40N  4B«  DIV.    IS 

BCCISIBN  HARING 
GBOUP  PTNArICS 

SOCIAL  BACISaaUND  AND 
THC  PLAT  OP  GAHCS. 

A*-40N  *a«  BIV.   *B 

BCCISIBN  MAKING 

PERSONALITT 

CORRELATES  sr  AHBIVALCNCE. 
aiS«-TAK|N«.  ANa  alBIBITT. 

A0-40R  las       aiv,  la 


•CCItiaa  HARIHG 

pstcnologt 

RCsIaRCh  on  DCCISION  PROCCSSCB. 
AO-40*  <«aB  DIV.   IB 

DCCISION  HARING 
SOCIOLOaT 

insioc  BwacAucRACT, 

AD>40N  BN7  DIV.   Jl 

•BcisieH  thcort 

OTNAHIC  PROSRAHHING 

DTNANIC  PROGRANHINOI 
DCCISION  PROeCSSCS  IN 
VARIATIONAL  PROBLCHS. 

A»>*aN  »7»  DIV,    IS 

DECISION  THCORT 
LOGISTICS 

DECISION  HAKINS  IN 

THE  PACE  or  uncIntaintti 

I  lUNCERTAIH  OuTCohEI, 

ad-404  j««       div,  is 

dccision  tmeort 
hathematical  logic 

OCGRCCS  or  COnPUTABlLITT, 
A0-40R  «*|  OIV,    If 

DCrCNSC  STSTEHS 

AIR  PORCt  RESEARCH 

•EAPONS  STITEH  PHILOSOPHT, 
A0-4OS  051  DIV,   la 

OCrCNSC  STSTCHS 
OCTCRRCNCC 

OETERRCNCC  IS  NOT  ENOU«M, 
AD-4BS  II*  BIV,    IB 

•ErENSE  STSTEHS 
aESTERN  CUROPE 

BRITaIN  ANO  THE  DEPENSC 
or  aCSTERN  EUROPE, 

AD-40<  7IS  DIV,    IB 

departhent  or  oepense 

ARHED  rORCCS  PROCUREHENT 

HANAGCNCNT  or  VALUC 
CNGINCCRINC  PROGRAHS 
IN  OEPENSE  CONTRACTS. 

AO-40*  44*  DIV.    IB 

PRINCIPlCS  ANO  APPLICATIONS 
or  VALUE  CNGINEERIN4. 

AD-AO*  441  DIV.    IB 

•CSALINIZATIDN 
CCONOHICS 

supplt  or  rocSH  batcr 

IN  THC  UNITCD  STATCS, 

AD-40*  JBl  OIV,   JI 

dctcction 

cohhunIcation  thcort 
scouential  dctcction 

II, 

AO-40*    7*0  DIV,        a 

DETECTION 

NUCLEA*    OPLOSIONS 

OtTEcTION    or    NUCLC** 
CKPLOSIONS, 

AO-40*    SJJ  DIV,        10 

DCTCBHINAnTS 

DISTRIBUTION  THCORT 
NOTE  ON  THE  HCAN 
VALUE  OP  RANDOM  DC  TERN  I  HANTS. 
AD-401  407  DIV.    IS 

OCTCRRENCE 

COLD  BAR 

OETERRCNCC  Is  NOT  CNOW«H. 
A0-40S  MB  DIV.    IB 

•CTKRRCNCE 

USSR 

DISARHAHCNT  AND  BETCRRCnCC. 
AD-40*  47*  OIV,   Jt 

DCUTERATED  COHPOUnDS 
PHTSICAL  PROPERTIES 

PmtSICAl  PROPERTIES  OP 
ISOTOPICALLT  SUBSTITUTED 

PLUIDSI  dehsitt  balance 
acsiGN, 

AD-GO*  »**  DIV.   is 

•lELCCTBICS 

riLNs 

bcvclophcnt  or  thin 
oasAHic  aoLLCO  riLH 
capacitob, 

Aa-40*  *ie       BIV.  a 

airpcacHTiAL  cbuations 

aauNDART  VALUE  PRSBLlnS 

TRANSLATION  or  RUSSIAN 
aCSCARCH.   SPCCTRUH  OP 
SINSULAR  BOUNDARt  -vALUC 
PaOBLCHS  POR  ELLIPTICAL 
BlrrERCNTIAL  EOUATIONS. 

AD-40*  SJ7  DIV.    I* 

BirrEBENTIAL  CeuATISNS 
NAT*I«  ALGEBRA 

LINEAR  OirrERCNTIAL  CBUATlailS 
BHOSE  SOLUTIONS  ARE 
THC  PRODUCTS  OP  SOLUTIBNB 

»r   TBo  givcn  linear 

BIPrCRENTIAL  EOUATIONS, 

AD-40S  lOJ  6|V,   |( 

BIPPEBCNTIAL  EOUATIONS 
NWRCBICAL  ANALTSIS 

NunCRlCAL  trcatncnt  or 

•irrCRCNTIAL  EOUATIONS, 

AD-40*  **1  Atv,    It 

DirrusiBN 

GAS  IBNIIATIBN 

TRANSLATION  Or  RUSSIAN 
RCSCARCHI   OirpwSION 

OP  ncTcaaic  trails, 

AB-4B*  TBt         BIV.  I 


M-6 


T| 


INS. 
JA 


ILITT 
» 

NTS, 
JO 


JO 
JO 


JO 


TDRA. 
14 

ISH 
J* 


DICITAL  ConPuTCRS 

BATA  PROCCSSINC  STSTEHS 

DICITAL  CBHPwTCRs  — eikkoN: 

APPLICATIONS,  OPERATIONAL  '        ' 
DirricULTICS,  AND  LIHITAT 
AD-40*  *i|  OIV 

DIGITAL  COnPuTE*S 

HILITART  RCOUIRCNCNTS 
...  ?"•»*'»  stuDti  a  pcasi 
STUOT  OP  PuTURE  H|L|TAR|{ 
DIGITAL  COHPUTER  REOUIREM 
AO-40*  S7I  OIV 

DIGITAL  CONPUTCRS 

PROaRAHHING  languagcs 

HADCAPI  HAHHOTH  DCCINA 
ARITMNCTIC  PROCRAH  POR 
THC  PDP-I  COHPUTiR. 

AD-40*  JtO  OIV 

.„.5»rt*I'»CNT  IN  STHBOLIC 
aORK  ON  THC  IBH  70*, 

AD-40S  107  DIV 

DIGITAL  COnPuTERS 

SCICNTIPIC  RISEANCM 

CONTROL  ANB  SUPPORT 
STSTEHS!   BASIC  RESEARCH 

roR  thC  hAn-hachine 

COHHUNICATION  BARRIER. 

AO-AO*  S*1  BIV 

DIHCThTL  MTORAIINE  (l-ll 
TOAle  TOLERANCES 

_  PATHOLOGr  «N0  TOIICOLOIi 
or  REPEATED  DOSES  OP 
HTORaIInE  «N0  I.I-DIHETMT 
ZINE  IN  HONKtTS  AND  RATS, 
AD-40*  Hi  OIV 

DISARNAHENT 

GREAT  BRITAIN 

LORD  RUSSELL.  UNILATCRI 
AND  THE  LABOUR  *ARTT.      ^ 
AD-40*  J4I  DIV 

DISARHAHCNT 

NUCLEAR  REAPONS 

DISARNAHENT  PAlLURE  AN« 
RCAPDNS  LINITATIONS. 

AD-40S  040  DIV. 

DISARHAHCNT 
USSR 

NOTCS  ON  A  DISARHAHCNT 
CONPERENCE  RITH  SOVIET 
SCIENTISTS, 

AD-AO*  140  DIV.   Jl 

DISAVMAMENT  *ND  DETERRCvcC. 

A0-4ail  47*  OIV,   Jl 

...  ■E'*'«T  TRENDS  IN  SOVIE^ 

HILITART  POLICT. 

Ae-40*  'JO  DIV. 

BISCHARCC  TUBES 
RADAR  OUPLElERS 

M«sNtTICALLT  COnTROLLIB 
GAS  DUPLEIER. 

AO-40*  7H  DIV. 

BISTILLING  PLANTS 
DESIGN 

..  OTNAmIC  PROGRAMMING  SOLUTION 
TO  A  CASCADING  PROBlCH      ^' 
ARISING  IN  hEAVT  RATia 
PRODUCTION. 

AO-405  IIS  Dn, 

DISTRIBUTION  lECONOHieSI 
INDUSTRIES 
n,  J»*2'**  '"  '""■    LOCATION 

or  rooo  and  general 
NERCMANbISE  stone  emplothci  ' 

alTMIN  METROPOLITAN  AREAS. 

•♦•a.|»sa. 

AO-AO*  177  OIV.   J( 

DOCUHENTATIOn 
trPECTIVENCSS 

COHHUNICATINC  RESEARCH 
RCSULTS  -TECHNICAL  REPORT 
BRITING  TECMNtOuES, 

AD-40*  41*  OIV, 


drop  testing 
"Ctal  Plates 

.ulSe'"?*^?;:*?:  »'  *  "•"-•I 

AD-40*  B7t  OIV. 

DROPS 

HTDRODTNAHIC  CONP I OURAT I 0N| 

INVESTIGATION  or  THE 
COALESCENCE  OP  RATER 

DROPS. 

AO-40*  7*7  DIV. 

DUCT  INLETS 

PLUID  DTNANIC  PROPCRTICS 
CrpECTS  OP  VARIATIONS 
IN  BOUNSART  LATER  THICKNESS 
AND  LIP  COVERAGE  ON 
THE  PEPPORmAMCE  op 
PLUSM  SCOOPS, 

AO-40*  ]««  OIV, 

DUCTED  PANS 

GROUND  EPPECT  H«CM|NES 

GROUND  EPPECT  HACHIHC 
PROPULSION  STSTEH  COHPONINT 
AO-40*  7*1  OIV, 

BTNAMIC  PROGRAHMING 
AGRICULTURE 

MARKOVIAN  AGRICULTUREI 
SOME  PIRST  THOUGHTS. 

AD-40*  **«  DIV, 

DTNANIC  PR0GRAHHIN6 
AIRCRAFT 

APPLICATION  or  OTNAHIC 
PROGRAMMING  TO  THC 
AIRPLANE  n|N|nuH-TO-CLIHB 

problen, 

*B>4eS  BIB         BlVa 


OIG-EOO 


at 


ICHT. 
IT 


It 


It 


t 


BTNAHIC    PBOSaANHING 
ALGEBRA 

OTNAHIC    PROGRAnniNC     IN 
"ULTIPtlCATIVC    LATTICCS, 

AO-40*  SSI  DIV,   It 

OTNAHIC  PROSRAHHING 

CALCULUS  or  VARIATIONS 

OTNAHIC  PROGRARNING  ANO 
A  NEB  roRHRLISM  |N 
THE  CALCULUS  or  VARIATIONS 
I  • 

AD-40*  All  DIV.    It 

VARIATIONAL  PROBLCHS 
aiTM  CONSTRAINTS. 

AO-40*  4*0  OIV,    IS 

OTNAHIC  programhihG  and 

THE  NuntMICAt  solution 
OP  VARItTIONAL  PNOBLtnS. 

AO-40*  »7*  olv,    IS 

OTNAMIC  PROGRAHMING  AND 
ITS  APPLICATION  TO 
VARIATIONAL  PRObLEhs  IN 
HATHEHATICAL  ECoNOHIlS. 

AO-40*  TBI  4|V.   Jl 

OTNAHIC  PROGRAHHING 
CNEHICAL  ENGINEERING 

DTNANIC  PROGRAMMING  SOLUTION 
TO  A  CASCADING  PROBLEM 
ARISING   IN  HtAVT  RATER 
PRODUCTION, 

AO-AOl  IIS  aiv,   R 

OTNAHIC  PROGRAHMING 

COMMUNICATION  STSTEHS 

COMMUNICATION  PROCESSES 
INVOLVING  LEARNING  AND 
RANOOH  DURATION, 

AO-40*  II*  OIV,   4 

OTNAHIC  PROGRAHHING 
DECISION  THEORT. 

DTNAMIC  PNOGRAHMINGI 
DECISION  PROCESSCS  IN 
VARIATIONAL  PROBlCHS, 

AD-40*  »7*  DIV,    It 

DTNAMIC  PROGRAHMING 
DirrERENCE  EOUATIONS 

THE  PROBLCN  of  CONTINUOUS 
PROGRAHS, 

AD-40*  RIB  DIV,    IS 

OTNAHIC  PROSRAHHING 
CCONOHICS 

""tT I -DIMENSIONAL  HAMIH|1AT|0n' 
OTNAHIC  PROGRAMMING  AND  ECONOMIC  ' 
LOT  SUE, 

AD-40S  Oil  DIV.    IS 

NOTCS  ON  THE  TMEORT 
OP  DTNAMIC  PROGRAHHINCt 
VIII. 

AO-401  01*  OIV.    IS 

OTNAHIC  PROGRAHHING 
COUATIONt 

ON  A  OUASI-LINCAR 
COUATIOn. 

AO-40*  *ai  OIV.    IS 

FUNCTIONAL  EOUATIONS 
IN  THE  THEORT  OF 
OTNAHIC  PROGRAMHINGI   VI 
POSITIVITT  AND  OUAS I-L INE AR | T T . 
AD-40*  tIA  DIV.    IS 

FUNCTIONAL  EOUATIONS 
IN  THE  THEORT  OF 
OTNAHIC  PROSRaMMING  Vltl 
AN  INTEGRO-OIFFERCNTIAL 
COUATIOn  For  TMC  FrCOHOLR 

rcsolvcnt, 
•     ao-aos  0j«       div,   is 
dtnamic  programming 

game  thfort 

Functional  couations/ 

in  the  theort  of 

otnahic  programhingi 

hulti-staoe  gahes. 

AD-40*  70b  DIV.    IS 

OTNAHIC  PROGRAHHING 
INTEGRAL  EOUATIONS 

DTNAMIC  PROGRAMMING  AND 
A  NCR  FORMALISM   |N 
THE  TmEORT  of  integral 
EOUATIONS. 

AD-AO*  *0*  DIV.    IS 

DTNAMIC  PROGRAMMING 
LINEAR  PROGRAMMING 

COMPARISON  or  LINEAR 
PROGRAMMING  AND  DTNAHIC 
PROGRAMMING. 

A0-40S  OS]  DIV.   IS 

DTNANIC  PROGRAHHING 
NATRIK  ALGEBRA 

APPLICATIONS  or-  DTNAHIC 
PROGRAHHING  TO  nATRIa 
THEORT. 

A0-40S  07*  DIV.    IS 

DTNAHIC  PROGRAHHING 
NUHERICAL  ANALTSIS 

OTNAMIC  PROGRAMMING  ANO 
LAGRANGE  mulTIPLICRS. 

AD-401  0*«  DIV.    It 

OTNAHIC  PROGRAHHING 

RUMCRICAL  NETHOOS  AND  PROCEDURES 

COMPUTATIONAL  ASPECTS 
or  DTNAMIC  PROGRAMMING, 

A0-40S  07*  DIV.    IS 

OTNAHIC  PROGRAHHING 
SCHEDULING 

•  —  2!!  1  OINAniC  PROGRAHHING 
APPROACH  TO  THE  CATERER 
PROSlEH  I. 

A0-4SS  0*1  OIV.    IS 

pRoSiEsir"**"*'"  """»" 

Ao-aes  0*0       DIV.  It 


NI-7 


DTNAHIC  PROGRAHHING 
SEOUEnCCS 

....?!S"-S''  •"  ^"^  seoocNTiAL 

DCSIGN  OP  CIPCRIHCNTS. 

AO-40*  14]  OIV.    IS 

DTNAHIC  PROGRAHHING 
)>CT  THEORT 

ABSTRACT  SCTTINO  POU 
THE  NOTION  or  DTNAHIC 
PROGRAMMING. 

AD-40*  »75  OIV.    IS 

DTNAHIC  PROGRAHHING 

STATISTICAL  ANALTSIS 

ROLC  OP  OTNAHIC  PROSRAHHINS 

i!!.il*^l»^l«*'-  COHHUNICATION 
THEORT  « 

A0-40S  0»*  OIV.    IS 

DTNAHIC  PROGRAMMING 
STOCHASTIC  PROCEkSCS 

DTNAMIC  PROGRAMMING  AND 
MULTI-STAGE  OCCISION 
PROCESSES  OF  STOCHASTIC 

AO-40*  144  DIV.    II 

DTNAHIC  PROGRAMMING 
STOCK  LEVCl  control 

NOTES  ON  THE  ThCort 
op  OTNAMIC  PROGRAHHING-.-VI . 
THE  RARCHOUSING  HODCL. 

AD-40*  »70  OIV,   14 

ANALTTIC  SOLUTION  OP 
THE  RARCMOUSE  PROBLCH. 

AO-AOS  OBI  OIV.   14 

DTNAHIC  PROGRAHHING 
TMEORT 

THEORT  OP  OTNAHIC  PROGRAHHING. 
■  AD-40*  1B4  Olv.    IS 

DTNAHIC  PRBSRAHHING  THCORTI 
A  FUNCTIONAL  CguATION 
ARISING  IN  ALLOCATION 
THEORT, 

AD-40*  4J]  DIV.    It 

DTNAHIC  PROGRAHMING  THtORVI 
EOUIPMENT  RCPLACCnCNT 
POLICT. 

AD-40*  4J*  DIV.    IS 

NOTES  In  THC  THCORT 
OP  OTNAHIC  PROGRAHHING, 

IV,  A  VARIATIONAL  PROBlEH 
alTH  CONSTRAINTS, 

AD-40*  4*1  DIV,   It 

FUNCTIONAL  EOUATIONS 
IN  THE  THEORT  OF 
DTNAHIC  PROGRARMINGI 
NONLINEAR  OIFFCRCNTIAL 
COUATIONS, 

AO-40*  701  DIV,    IS 

ASPECTS  or  THC  THEORT 
OF  OTNAMIC  PROGRAHHING, 

AO-40*  7<*  OIV,   It 

NOTES  ON  TMC  THCORT 
OF  OTNAMIC  PROGRAMMING. 
V,  MAXIMIIATION  eVCR 
DISCRETE  SETS. 

.AO-40*  »JI  OIV,   JO 

Functional  eouations 
in  the  thcort  op 
otnahic  prograhhing, 
vi.  a  oircct  convergence 

PROOF. 

AO-40*  »*]       OIV.  ja 

NOTES  On  CONTROL  PROCESSES. 
I.  ON  THE  MiMlnuH 
OF  MAvlMun  DEVIATION. 

AD-40*  *4*  OIV.    IS 

EIGENVALUES  ANO  FUNCTIONAL 
EOUATIONS. 

AO-40*  «74  OIV,    It 

ON  THE  APPLICATION 
OF  THE  THEORT  OF 
OTNAMIC  PROGRAMMING  TO 
THE  STUOT  OF  CONTROL 
PROCESSES. 

A0-4OS  001  OIV,    IS 

DTNAHIC  PROGRAHHING 

TRANlrCR  TRAJECTORIES 
..  APPLICATION  OF  DTNAHIC 
PROGRAMMING  TO  ORBIT 
TRANSFER  PROCESSES, 

AO-40*  BBS  OIV,    II 

DTNAHIC  PROGRAMMING 
TRANSPORTATION 

NOTES  ON  THE  THCORT 
OF  OTNAHIC  PROGRAHMING— -VII  . 
TRANSPORTATION  HODELS. 

AO-40*  «4*  DIV,   Jl 

DTNAHICS 

HARMONIC  OSCILLATORS 

A  NOTC  ON  THC  DTNAHICS 

SF  A  BlsoRDCaeo  lincar 

CHAIN. 

AD-40*  Til  DIV.    It 

CARTH 

6C0L0GIC  A6C  DCTCaniNATION 

NOTC  ON  THE  A6C  OF 
THC  EARTH— HOON  STSTEM, 

AD-40*  SJ«  OIV.   I 

EARTH 

TEHPERATURE 

TEHPCRATURES  |N  THC 
EARTH'S   INTERIOR. 

AO-401  0*7  OIV.   I 

CCONOHICS 
AFRICA 

DISTRIBUTION  or  GAINS 
IN  A  COHHON  HARkETi 
THE  EAST  AFRICAN  CASE. 

AD-40*  *4t  DIV,   Jl 

CCONOHICS 
ALGERIA 

NATIONAL  ACCOUNTS  OF 


ECO-  EPO 


•0-40*  SJl  DIV, 

(CONONICf 

CALCULUS  or  *<iii|«TieN* 

DTNAnlC  riio«**nnlNe  UNO 
ITS  A^PLiCATISN  TO 

v*Kt*TieN*L  p*e»LCns  in 


n*THC)1*TiC«L  CCeNOnlCli 
*0-40<l  *»i 

ICONOnlCC 

eccttiON  ntiiiNa 


IV. 


"lt«>*«C««IO«|     IN    INCCNTiyC 
ITHACTINSI         *N    CiPCKInCNT, 

*e-*o<i  »*i  Bi«,  Ji 

ccoNontes 

DTN«H|C  POOCKtnniNe 

nuLTI-DIHENSIONAL  n*ll"II*T I  ON* 
OtnahTc  P*06>)«nn|Ne  and  ccononIc 


LOT  tiie. 

*D-*tS  0<l 


at*. 


rcoNONict 
Cuaopc 

CUNOPIAN  COnnUNIT*  *N0 

THE  seviLT  tLec, 

*0-40«  $74         ei«.  »t 

f CONONICi 

PONCICN  410 

CONNCCTIONS  ■CTCCCN  CCONONIC 
4Ne  NILIT*aT  *<l|tT*NCC 
PNOONAHf  IN  UNDOeCvCLOPlD 

*«c*s. 

*D-4e«  ^7)       DIV,  j» 

CCONOnlCt 

INDUSTNIAL  PNOeuC^ION 

tOVICT  hC«vt  inoustmti 
*  DOLL**  INDFI  OP 
OUTPUT,  |T<T/IO|«ST. 

40-40^  J«<l  OIV.   JI 

ccoNonics 

J4P4N 

J4P4N'S  tCONONlC  ruTuRr 
IH  4SI4. 

40>40S  I4«  DIV,    JI 


icoNontcs 

LINr4l> 

INOU 
4N0  ceo 
40 
Pill 
MCDUCCO 
4D 
LINE 
CCONOHI 
40- 
CCNT 
PNODLCN 
40 


PII0eN4NH|N« 

STNT-alDC,  HULTI-INoUiTDT 
NONT-aiDC  P*OCCS$  •N4LTt|S, 
404  41*  DIV.   14 

B  CH4KSC  PPOOLCn 

TO  lInCA*  P*aeK4N"IN6, 
*0«  4*4  DIV,   JI 

>R  PII0S«4nn|N6  4H0 

e  TMtoNv; 

404  714  DIV,   JI 

•4L  N4TNCn4TtC4L 

OP  LlNC4ri  P*0«N4nM|NS, 

40*  04T  DIV,    ll 


CCONOHICt 

H*N46CnCNT  PL4NHIN6 

CCNTa4LIZ*T|0N  4ND  DCCCNTRaL I !«• 
TION  IN  CCONONIC  0lle4HlZ4T|0Nt, 
4D-404  *«4  DIV,   JI 

CCONOHICt 

n*TMCH4TIC4L  NODCLS 

N4TUNt  4N0  4PPLIC4TI0N* 
OP  PNOCCSS  *N4LTSI> 
IN  CCONOnlCS, 

40-404  104  DIV,   JI 

LINC4N  PN00N4nN|Nfi  SOLUTION 
TO  DTN4NIC  LCONTICP 
TTPC  HODCLS, 

4D-404  411  OIV.   i* 

N4CN0  iNVCSTnCNT  NOOCL 
PON  n*Nur«CTU4INb. 

40-404  401  DIV,   JI 

THC  eONDINATION  OP  T I NC  SCR|CS 
4ND  CROSSSCCTtON  e4T4  IN 
INTCRINDUSTRT  PLON  4N4LTtls, 

40-405  0«J  DIV,   14 

CCONOHICt 

NUCLC4R  CNCR6T 

TRANSLATION  OP  RUttlAN 
LITCRATURCi  RCD  tTAR 
tCRICS  ON  ATONIC  CNCR6TI 
ATOMIC  CNCR«T  IN  TM( 

tcRvicc  OP  thc  national 

CCONOHT, 

40-404  TOO  DIV,   10 

CCONOHICt 

tCICNTIPie  RtSCARCH 

TCCHnoLOSICAl  CMAN6C 
4ND  LOCAL  CCONOHT. 

40-404  47T  OIV,   II 

CCONOHICt 

tTATISTICAL  ANALTSIt 

APPLICATION  OP  STATIC 
HARSINAl  ANAL'SIt  TO 
tCVCRAL  HANA&CHCNT  DCCItlON 
PROtLCHS. 

40-404  4*1  OIV,   14 

CCONOHICt 

UNITCD  STATCt 

U,  t,  PRIVATC  iNVltTHCNT 
IN  LATIN  AnCRICAl  tONC 
•UCITlONt  OP  NATIONAL  POLICT. 
40-404  ttm  DIV.   il 

CCONOHICt 
Utt* 

ThC  UNO  CONSRCtS  OP 

TMC  CPtui  senc  doncstic 

IHPLIC4TiONS. 

40-40*  7*1  OIV,   JI 

RCCCnT  TRCNOt  IN  THC 
•OVICT  CCONOHT, 

40-404  «44  OIV,   JI 

RCCCNT  TRCNDt  IN  tOVtCT 
TR40C, 

40-404  *4t  DIV.   JI 


PRICCt  OP  «4tie  INOUtTRfAL 

PRODUCTS  IN  THC  uttR. 

AD-404  «•■  OIV.   JI 

COHPARItON  Op  SOVICT 
AND  AHCRICAN  RCTAlL 
PRICES. 

40-40*  044  OIV,    J« 

COyCATION 
COHPuTCRt 

SCCONOART  SCHOOLS  AND 
COnPUTIN«, 

40-404  4SI  DIV.   IJ 

CDUC4TI0N 
USSR 

TRANSLATION  AND  COHHCHTt 
ON  A  RUSSIAN  ARTICLCI 
SOVICT  SCHOOLS  IN  SCICNCC, 

AD-404  1J4  OIV.   JI 

COUCATION 

■Aecs 

•HAT  TO  DO  AfOUT 
TCAChER  SHoRTASCt, 

4D-t04  sae       OIV.   ii 


CkAtTIC  SHELLS 
SPNCRCt 

CL4tTIC  STRCSt  SAVCS 

PROOUCCO  ST  PRCStURC 
LOADS  ON  A  SPHERICAL 
SHCLLI  APPLICATION  TO 
THC  CPPCCT  OP  SLAST 
■AVCS  ON  THC  STRUCTURC 
OP  A  HISSILC  IN  PLISHT, 

AO-404  441  DIV,    II 

CL4tTleMV 
TNCORT 

CLASTIC  STNCtSCS  PROOUCCB 
IN  A  HAlP  PLANC  ST 
STEADILT  nOV|N«  Le4Dt. 

40-40*  0*1  OIV.   II 


CkCCTRIC  PIClOI 
LlOUiOt 

CPPCCT  OP  AN  CLCCTRIC 
PICLD  ON  CRITICAL  0P4LCtCrNCC, 
40-404  4*4  DIV.    4 

CLECTRIC  SUNt 
LI6HT  6At  SUNS 

INvCSTIOATION  OF  AN 

ARC  turn, 

40-404  4f«  DIV.    II 

CLCCTRIC  PROPULSION 
SPRATS 

CLCCTRICAL  SPRATINfi  OP 
MACROSCOPIC  LIOUID  PARTICLES 
UNDER  PULSeo  CONDITIONS, 

AD-404  444  Otv.   IT 

PARAHCTCRS  INPLUCNCINt 
THE  CHAR6E-T0-HASS 
RATIO  OP  CLCCTRICALLT 
tPRATCO  LieUID  PARTICLCt, 
AD-404  SOT  DIV 


DIV,   IT 


CLCCTRIC4L  OOUOLC  L4TCR 
C4P4CITANCE 

IHPEDANCE  MEAtURENENTtI 
eCTCRniNATION  OP  OOUOLC 
LATE*  CAPACITANCl   IN 
THE  PNESCNCE  OP  AN 
CLCCTROOC  REACT|ON|  CAPILLART 
RCSPONSC  AT  A  OROPPINC 
HCRCURT  CLCCTROOC, 

AO-404  404  DIV,   4 

CLCCTRIC4L  INPCDANCC 
NCASURENENT 

IHPEOANCC  HEAtURCnCNTtI 
DCTERHtNATION  OP  OOUOLC 
LATE*  CAPACITANCL  IN 
THE  PNtSLNcE  OP  AN 
CLCCTNOOE  *CaCTION|  CAPILLANT 
RCSPONSC  AT  A  DROPPINO 
nCRCuRT  LLCCTRODC. 

AO-404  404  OIV.   4 


CLCCTRICAL  NCT40R«t 
TOPOlOAv 

CENCRATionS  op  T*tEt 
ICI*CUIT  THCORTI  RITMOUT 
DUPLICATIONS. 

40-404  4*1  DIV.   7 

CLCCTROCA*OIOS*APnT 
ANALOG  eOHPUICNt 

AN  |NST*unCNT  POR  CLCCTROCaROIO- 
6RAPHIC  ARCA  HCASURCHCNTt, 

40-404  **T  DIV,    14 

CkCCTRODCs 

nCRCuRT 

INPCDANCC  nC4tURCHCNT»l 
DETERMINATION  OP  OOUOLC 
LATE*  CAPACITANCE  IN 
THE  PRESENCE  OP  AN 
CLCCTKODE  REACTIONI  CAPILLART 
RESPONSE  AT  A  DROPPING 
MERCURY  CLEer*OOL, 

A0-*0*  404  OIV.   4 


CLCCTROENCCPhALOGRAPMV 
ANATOMICAL  MOBELS 

SIMPLE  hOOCL  POR  THC 
PRODUCTION  OP  ThL  normal 
CLCCTROCNCCPHALObRAH, 

AD-4e4  401  OIV,    14 

ClCCTR0CNCCPh4l0C*APMT 
SLCCP 

CCC,  CONtCIOUtNCtt,  AND 
•LCCP. 

AD-404  411  DIV,   IR 


tkCCTROLTTIC  CAPACITORt 

RCLIAOlLiTT  iCLCCTRONICtI 
PROOUCTION  CN6INCERINS 
NCASURC  POR  IHPROVCD 
RCLIAOlLiTT  OP  SOLID 
CLCCTROLTTE  TANTALUH 
C4P4CIT0*t, 

40-404  444  OIV,   7 

CLCCTRONAONCTIC  PICLOt 
LAtCRt 

THCORCTICAL  STUDIES  OP 
THC  ElECTROHASnCTIC  FICLO 
IN  THE  FOCAL  REGION 
OF  COHERENT  LIGHT  tCAHS, 

40-404  401  Olv.   It 

tLCCTRen4«NCTIC  ■4VCt 

ATTENUATION 

LAtCR  ■C4n  ATTCNU4TI0N 
IN  THC  LORCR  ATHOtPHCRC, 

AD-404  7Jt  elv,   I* 

CLCCTROHAGNETIC  RAVCt 
PROPAGATION 

PRINCIplC  of  INVARIANT 
IHOCOeiNG  AND  PROPAGATION 
THROUOH  INhOHOGEnCOUS  MEDIA, 

A0-40t  04J  OIV,   I* 

ILCeTRon4«HCTIC  ■4VCS 

rcflcction 

application  of  invariant 
ihtcdoing  to  oipfusc 
rcflcction  pron  ctlinbrical 

•tOtOMt. 

RO-aOl  114  OIV,   i§ 

CkCCTROHAONCTISH 
LASERS 

LAtCR  CLCCTROHASNCTICt. 
Ae-404  710  OIV.   If 

CLCCTR0H4«NCTttN 
RCPRACTIVC  INHEl 

PORCR  SPCCTRUH  op  TMC 
TWROULCNT-SCATTERCe  FICLO. 

AD-404  4*4  OIV.    I* 

CLCCTROM  OCANt 
TNCORT 

COUPlCD-HOOC  TNCORT 
FOR  AOVANCCO  HICRORAVC 
OCvfCCt. 

A0-4a4  4«l  DIV.    ■ 

CLCCTRON  TUSCS 

R40IOFRtaUCNCT  AHPLIFICRS 
DESIGN  AND  OLVElOPHCNT 
INVESTIGATIONS  OF  A 
LOO  NOISC,  LINEAR,  VARIAOLE 
GAIN,  R,F,  AHPLIPICR 
TUOC, 

AD-404  *at  DIV.   • 

CLCCTRON  TUtCS 

SCICNTIPIC  RCSC4RCM 

CLCCTRON  OCvlCCt  RCtC4ReH, 
40-404  S04  OIV,   a 

clcctronic  couiphcht 

4IR00RNE 

THCRH4L  CVALUATION  TCCNNIOUCt 
FOR  AIROORNC  CLCCTRONIC 
COUIPHCHT, 

Ae-404  (aT  DIV.   • 

miniaturc  colo  pl4tc 
hcat  cicmanocr  For 
AN  Clcctronic  packaoc, 

40-404  444  otv.   • 

clcctronic  SRITCHCS 
PRODUCTION 

PRODUCTION  TCCMNleUCS 
TO  INCRC4SC  Thc  RCLIAOlLiTT 
OF  OIPFUSCO  SILICON  CONTROLLCO 
taiTCHCt  TTPCS  IN4t«, 

40-404  7J4  DIV.   • 

CLCCTRONIC  TECMNIC|4Nt 
JOO  AmAltSIS 

POST. TRAINING  PCRFORHANCC 
CRITERION  OCVFLOPMCNT 
AND  APPI.ICATION,   FUNTHCR 
CIPlORATION  AnO  POINTt-OF-VICR 
ANALTSIS  OP  THE  JOO 
OP  THE  NAVAL  AVIATION 
CLECTRONICS  TECHNICIAN, 

AO-404  ajt  OIV.   IJ 

CLCCTRON  OCviCCt  RCtCARCM, 
AO-404  *04  OIV,   a 


ELCCTRONS 

OUANTUM  nCCHANlet 

TRANSLATION  OF  CC0N4N 
RCtCANCH!  ClLCT*ON  SPIN 
AND  STNuCtURC, 

AD-404  777  OIV.   It 

ENCRGT  CONVCRSIOH 

HAGNCTOHtDRBOVNANICS 

MCASuHCHCNT  OF  FLUID 
PROPERTIES  PO*  MAGNCTOPlASHAOV- 
NANIC  POOCR  generators, 

AO-404  aa4       6iv.  7 

CNCRGT  CONvCRtlON 
PLASHA  PHTSICS 

ION  CLOUD  SH4PC  AND 
POTENTIAL  OlSTRiaUTION 
IN  AN  ElCCTROPLuIO-OTNAnK 
GCNCRATOR. 

AD-404  aiT  OIV,   It 

cPoiT  Plastics 

SURFACE  PROPCRTlit 

SOHE  surface  CHCHIC4L  AtPCCTI 
OP  GLAStRCSIN  CONPeSlTCt, 

PANT  I,   NETTING  RCHAVIOR 
OP  CPOIT  RCSINS  ON  OLAtl 
FILANCNTt. 

40-404  411  Olv,    14 


M-8 


CauATIONI 

OTNANIC  PROOHARRlHt 

cwJ^Sn!"**'-^'— • 

40-404  40*  Bilri 

FUNCTIONAL  COUATIONI 
IN  THE  TNCORT  OF 
OTNAHIC  PR0«RAMM|N«|   V| 
POtlTIVITT  AND  OUAII-Lll 
40-404  «|4  Dl 

NOTCl  ON  TNC  TNCORT 
OP  DTN4H|e  PROORANnlNt, 
V.  NAIINIIATIBN  eVCR     : 
OltCRCTC  SCTS, 

40-404  4j|  oiWk 

I.  fWRC^IONAL  CoUATIONt  rr 
IN  THC  THCORT  OF  I 

OTNANIC  PROSRAHMINt, 
Hi.-*  I>"»<CT  CONV»«CNci 


II 


^  RITt, 

k,     I* 


JO 


ti   I* 


PROOF. 

46-404  041  Dt*.   JO 

OP  HAIInWH  0CVI4TION. 

40-404  444  oH 

C|aCHV4LUCt  ANO  PWNCtI 
C0W4TI0NI, 

40-404  «7a  DM 

ON  THC  4PPLICATI0N    ' 
OP  THC  THCORT  OF 
OTNAHIC  PROaRAHNINO  TO 

JsSce'ik?;  •'  """•"■ 

A0-40t  00*  d|4J 

FUNCTIONAL  EOUATIOMt 
IN  THE  THEORT  OF 

s«s:i?:T:"  ""  '•"-•'• 

A»-40«  0J4  DIt , 


II 


II 


11 


COUATIOHt 

POLTNOniALI 

—  !!  «»'tIciT  SOLUTIONS 

?I  I?S*  TR|N0H|4L  COUATK 

i'tiir,inr  '"• 

Ao-aei  oil  »|y 

CIPLOtlON  CFPCCTt 
CRATCRIN* 

._  APPLICATION  OF  THC 
•?«-J"IN  CRATER  RCLATIOM 
TO  THE  SCALING  OF 
(■PLOSION  CRATERS. 

A0-4et  001  DIV 

CIPLOSIVE  n4TCR|4Lt 
FOAHt 

FOAMED  P»0PClLAmT|  POO 
COHPACTION  ANB  fTAOILIIAT   )N 
OP  VARIOUS  TTPCt  OF        " 
TCRR4|«, 

A0-4fr4  444  OIV 

CITRATCR*CtTl||4L  a4tCS 

kOGISTICt 

OijCCTIvCt  OP  UtC  OF 
INOlaCNOWt  RCSOURCCS 
OASCS*""*"  «»7»ATCRRCSTR|I  I 

4i-404  010  DIV, 


I* 


II 


«»|;»JJ;Y»»»RI4L  radio  RAVC^ 

—  .n**""!"*"^*  •'  RAOIO 

NOISE  AT  0,700  HC  AND 
1. 100  HC  P*OM  4  HIOH-ALTDOC 
ROCKCT  PROOC.  ^ 

AD-aON  144  OIV, 

FACTOR  ANALTSIt 

nanpone*  studies 

FACTS*    ANALTtCt    OF    - 
■0R4ER-BRIENTC0    ^Ot 
VARI/iaLES. 

,Ae-4e4  *ii       eiy 


AO-404  **|  Bi, 

4N0  CIPCRINCnTAl  APPlICATI 

V4R|A0LCt| 

AD-404  1*1  oiy 

THC  CIPCRIHCNTAL  UtC 
OF  ■ORKCR-ORICNTLO  JOO 
VARIABLES  IN  DCTCRhININO 
JOO  RESUIRCMENTS. 

AD-404   **J  e|y 

THC  CIPCRIhenTAl  UtC 

OP  OlNCNtlONt  OF  OORRCR-ORl 


jttf    V4R|40LCt  IN 

OCTCRNINInS  JOO  RCOUIRCm 
AO-404  **«  eiV. 

rRCTOR  ANALTtIt 
PtTCHONCTRICt 

..,!!!!•  ••tCRv*T|ONt  ON 
FACTOR  ANALTtIt. 

Ae-4e4  «ie       oiv. 

rajLURC  IHCCHANICtl 

tCNICONDuCTINS  FILMS 

failurc  mccmaniims  at 

tURPACCI  AND  INTERFACCt, 

40-404  1«*  oly, 

P4TICWC  |HCCH4NtCtl 
TNCORT 

PROPOtCo  NCCNANItN  OF 
F4TICUC  FAILURC. 

40-404  fSs  oiy 

ON  TNC  HCCHANItN  OP 
FATIauC,   A  DttCUSSION 
OP  A  PAPER  OT  THOHPtON. 
OAOIRORTH,  AND  LOUAT, 
^NlLOtOPNlcAL  HAGAII&C, 
PCORUART,  |««4. 

AO-oe*  074  DIV. 

FIOCRt 

HCCMtalCAL  RAVCt 

— .!"*•'•'•**'•''  •'  RUMANIAN 

RCtCAOCN  PRON  A  RUttlAN 


N  r  I 


II 

tXTtO 


14 


II 


II 


IJ 


<•. 


If 


II 


If 


leWRCCI  RAVCt  OP  LOAOINO 
A"!  WNLe40|N«  4R|t|Nt 
FROM  THC  NOTION  OP 
4  FLCIIOLt  PIIRC, 

AO-404  III  eiV.   If 


riCLO  TMCOOT 
TNtoRCNS 


ORCNS 

A  NOTE  ON  TMC  UtC 
OF  OICK't  THCORCn. 
AO-404  4«l 


OIV. 


if 


riL4NCNT  OeUNO  CONfTRUCTION 
tURPACC  PROPCRTICt 

..  !•"!  SURFACC  CMCHICAL  4tPCCTI 

OP  tkAtsRCsiN  cenPotlTcl. 

-I*!I  '•   R«'7IN6  OCMAVIOR 
OF  CPOIT  RCtiNt  ON  OLAIt 
PlLANCHTt, 

40-40*  401  DIV,   1 4 

PUN  RCAOCRt 
OCtltN 

P4tT  RCtPONtC  INtTRUntNT4T|0N 
FOR  THC  NC4tURCnCNT 
OP  TWROukCHT  FLUlCt  |N 
THC  LOOCR  ATNOCPHCRC 
AND  A  FILM  RC40CR 
•JJJCN  ANO  ANALOG  tTATItTICAL 

A0-4e4  oil  DIV,   I 

ritMct 

OIRCCTION  PINOIN* 

ORIENTATION  OF  PItHCt. 
AO-404  411  olv,   )4 

rittlON  PRODUCT  ACTIVITT 

hcasupement 

radisactivitt  in  thc 
air  along  tnc  ootn 

nCRIOIAN  IBCSTI  eURlHO 
|4f7.|44l. 

40-40*  JJO  DIV.   10 

FLANC  PROPAtATION 
tUROULCNCC 

»...iS.*i*i'5  ***  AII-STNHCTRIC 

TUROULCNt  FlAHC  PROPASATION 

IN  HTOROGCN-AIR  AND 

IN  CTHTLCNC-AIR  MIITURCS 

AT  SUPCRSONIC  SPEEDS. 

AO-404  414  DIV.   10 

PLAT  PLATE  NQOCLt 

tOUHDART  LATCR  TRANtlTION 

C«PE»|MENTAL  INVESTIGATION 
OF  OOUNBANT  LATE*  TKANSITtON 
ON  A  FLAT  PLATE  alTH 
A  POINT  HEAT  SOURCE 
*7  TMC  LC4DINS  COOC, 

AD-404  Oil  DIV,   « 

FLAT  PLATE  NOOCLt 

plat""'  ***'■*•••  •'  ANNULAR 

A0i404  447  elV.   If 

Pt4T  PLATE  HOOELt 
hCat  TRANSFCR 

.,.  S2J**'I'*'  "«»»  TRANSFCR 
IN  THC  CNTRANCC  RCGION 
•CTOECN  PARALLCl  PLATCt. 

AO-404  014  elv.   « 

INTCRFCROHCTCR  ITUOT 
OF  Thc  CFPCCTt  OF 

"JtS  ADDITION  OT  TRANSPIRATION 
ON  HEAT  TRANIPER  FRON 
A  VERTICAL  PLATE  IN 
FRtE  CONVCCTION, 

40-404  OIR  eiV,   I 

""IJ"I  CONTROL  STtTCNt 
AOTOhAT ic 

ANALTTICAL  INvCtTIOATION 
OF  CONTROL  RCOUIRCHCNTt 
FOR  NIGH  tPCCD  LOR 
4LTITU0C  PCNETRATION. 

AO-404  404  eiv,   I 

"-i??!  CONTROL  tTSTCNS 
OIGITAL  STSTEHS 
,«..Si"^*'-  »»»F'IVC  FLI4HT 
CONTROL  STSTCHS. 

Ae-404  410  OIV.    I 

FLIGHT  SIHUL4T0Rt 
SPACE  FLItNT 


:2«j:5J"i!'?,»i;;««.»"»" 


OF  POnCRCO  PL. 
Ae-404  04* 


•IV.   tl 


PLO;  VltU4Lll4TI0N 
HTpCRtONIC  FL6R 


HTPERIONIC  FlSR  VltU4LIZ4TlON 
UtINC  THC  «LOR  eitCHAROC  ""•* 
TCCHNIOUC, 

40-404  04* 


•  IV.   • 

FLOR  VttW4Lll4riON 
INTCRFCltgHITCRt 

,  INTCRlCiONCTCR  tTUOT 
OP  THC  CFPCCTt  OF 

NASS  ADDITION  OT  TRANSPIRATION 
ON  HEAT  TRANtPt*  FROM 
A  VERTICAL  PLATC  IN 
FRCC  CONVCcTION, 

AD-404  tia  OIV,    I 

FLORHCTERS 

•LOee  CIRCUL4TI0N 

.«.*1'**'^!"-'"  'LORHETCR 
FOR  THC  HCASURChCNT 
OF  eORONART  Sntcnial 
•LOOD  FLOR  IN  INTACT 
ANCSTHETItCO  Boot, 

AD-404  44*  eiV.    14 

flwio  flon 

CTLINDRICAl  OBDICt 

...J'**"''  »»l*l.LV  tVNMCTRlC   ■ 

FLOR  OF  A  visrout 
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■QU- lOO 


JiylS  "•'  •  Ottf  ROTATING 
CVLINOCR  RNICM  It  MCATCO 
FROH  OCLOR. 

AD-40*  014  DIV,   « 

FLUID  PLOO 

HTDROtTATIC  PRCStURC 

...!?I*!I!**^"'"  •'  CTLINDRICAL 
•T4TIC  PRCSSURC  PROOES. 

40-404  014  eiv,   JO 

»«  bi"»««««B  appro»ihati4ns 

TO  THC  00UNe4RT  LATCR 
KOUATIONt, 

AO-404  4 JO  OIV,   « 

FLUID  HCCH4N|Ct 

NUHCRIC4L  4N4LTSIS 

NCRTONIAN  FLOR  OVCR 
4  STATIONART  ROOT  |N 
WNtTCADT  FLOR, 

AD-404  •«!  etV.   « 

FLUORCtCCNCC 

OUCNCHING  (INHIBITION) 

tCNtlTIICO  FLUORCtCCNCC, 
AO-404  4*1  elV.   t$ 

PLUORleCS 

0ISt0Cl4TION 

„  •'•••Si*!'"*  CHCMItTRT 
•F  -Urt    CONTAINING  COHPOUNBt. 
AB-oea  147  Olv,   4 

POOO 

4CCCPTAeiL|TT 

»««S2'"?"?*'  »TT|TUDCt  T0R4RD 

POOOt  IN  A  TROPICAL 

CNVIRONHCNTI  PART  t. 

rii"T  £«Cf«l"eNT|   AcTMODt 

';;  INDUCINO  FAVORABLC 

ATTITUDCt  TORARO  N0V4L 

ANO  FAMILIAR  FOoDt 

IN  A  TROPICAL  CNVlRONNCNT, 

AD-404  «9|  eiV,   10 

FOOD 

astronauts 

ocvclopncnt  of  food 

ITEHt  TO  HCCT  AIR 
FORCE  RESUIRCHENTt  FOR 
tPACE  TRAVEL, 

AO-404  7i7  B,,.   (, 

FOREION  410 
tOUTH  ASIA 

SOVIET  CCONONIC  AID 
IN  SOUTHEAST  ASIA! 
THREAT  OR  RINDFALl. 

AO-40*  III  OIV,    II 

FOREION  POLICV 

onsrssi!;.'"'"**'  ""•-• 

AO-404  010  DIV.   II 

FOREION  POLICT 
COLD  BAR 

TrH!?Ji!*^""  »'  l"TCRNATI0N4L 

AD-404  «**  BIV,   II 

PORCION  POLICT 

JAPAN 

IN  Asia"'*  •*'"•"'*  FUTWRC 

AO-40*  114  BIV,   II 

FORCIGN  POLICT 
PSTCHOLBGT 

...  ISIS"9'"«*>«*k  »«pccTt 

OF  FORCIGN  POLICT, 

AO-404  444  DIV,    II 

FORCIGN  PBLlCT 
UNITCD  ST4TCS 

0|LCHH4t  OF  CONTROL 
4ND  tTRATCGV  IN  A 

PLURALISTIC  eCMOCRACTI 
A  DI>CUSSION  OF  TMC 
AOMINISTRATIVC  POLITICS 
OF  NATIONAL  SrCURITT 
POLICT-MAKlNG  |N  A 
OCHOCRATIC  POLITICAL 
STSTEM,        L«in.«L 

AD-404  t*B  BIV,   JI 

,„  ";.*•  MIVATC  INVCSTnCNT 
IN  LATIN  AHCRICAl  SONC 
OUCSTIONS  OF  NATIONAL  POLICT. 

AO-404  0*4         ••  BIV.    it 

PORCION  POLICT 
USSR 

»— "S"  "*••■  *'  •«  •ROR 

THC  SOVICT  UNION, 

AD-404  40)  OIV.   JI 

■H,JS*1''  APPROACH  TO 
INTERNATIONAL  COHMuNI CAT  ION . 

AO-404  4as  DIV.    10 

NP.^US.?-?!'*"  'W»«»ll    I*  a' 
NCR  OPTIMISM  JUSTIFICD, 

AO-40*  0*f  4|v,   JI 

SOVIET  CCONONIC  410 
IN  SOUTHEAST  ASIAI 
THREAT  OR  RInDFALl. 

AD-40S  III       *   BIV.   JI 
TR4GE0V  OF  HUNG4RVt 
•  RCV0\.UT|0N  RON  4NB 
LOST, 

AD-40*  II*  BIV.   10 

FORCING 

NVeRotTATIC  PRCttURC 
POrSIS;?'"'*"'*  "•"""»«»« 

A0-i04  71*  DIV.   14 

POURIC*  ANALTtIt 
tCRICS 

OCNCRAL  POURlCR  AND 
tUPCRPOSITloN  F0U*IE* 
PROGRAMS  ICOC  140411 
CLCCTRON  DCNtITT  HAPPING. 

40-404  4*1  BIV.   It 


FRA  -GRO 


rKACTUHC  inCCM*NICSI 
«T«IS 

ril*CTUI>(     CNtRACTCIIISTICS 
or    STKWCTUIIDL    nCT«Lti 

*B-40«    S7e  DIVi        I? 

F»«eTUKt  lICCHANICSt 
»TIIUCTU"»t  P»«T» 

ruACTUKC    CHtMACTCRISTies 
Of    STItUCTUHAk    HCr/>kS, 

«o>*o«  *ie  oivi      IT 

raikNcc 

POklTIOL    SCICNCC 
THE    •eSLC    BU    JEW 

or    THE    rllEHCH    riHLIAXENTI 

*S  ElEMPLiriEO  IN  THE 
ELCCTION  or  r«E*|BcNT 
COJT, 

*o-kai  oso       oiv,   3* 

FREE  K«OIC*LS 

NUCLEO    I146NCTIC    •CSONINCE 
tnOO    BULLETIN!        STUBT 

or  r*cE  ii*oic*LS  bt 

ELECTRON  SriN  KESONtMCE, 

AO-iO*  *«t  DIV.   JO 


FRICTION 

HOT  ■oRllNb 

INTERFACE  FRICTION  |M 
HOT  hETAL  OEFORHATION, 

AO'tOI  <>i1  0I«.   >4 

FUEL  STSTCnS 

S^ACt  FRORULSION 

lERO  6RAVITT  CONTROL 
OF  HTDROilN  ANO  CtStun 
•T  ELECTRICAL  FhENOhLNA, 

AD-»OR  IkS  elv,   it 

FUNCTIONAL  ANALTSIS 

CALCULUl  or  VARIATIONS 

ON  A  CLASS  or  VAR|AT|ON<L 
PROBLENSt 

AD-*OR  fl«  Dl«,   IS 

FUNCTIONAL  ANAi.TS|S 
SEOUENCrS 

FULLT  CONVEX  NORheo 
LINEAR  SPACES. 

AD-40*  S*S  OIV.    It 

FUNCTIONAL  ANALTSIS 

TRANSroRNATIONS  (HATHENATICSI 

rAHlLlCS  OF  TRAnsFORHATIOMS 
IN  THE  FUNCTION  SPACES 
H  |Pl  , 

A0>40«  9it  OIV.    IS 

FUNCTIONS 

ANALTSIS  or  VARIANCE 

BOUNDS  ON  THE  EaPECTATION 
OF  A  CONVEII  FUNCTION 
or  A  RANOOn  VARIABLE, 

A0-40S  117  DIV,    IS 

funct ions 
Equations 

FUNCTIONAL  CaWATtONS 
in  the  THEORT  OF 
OTNAHIC  PROGRAnniNCi 

NONLINEAR  DIFFERENTIAL 
EQUATIONS. 

AD-40«  70S  DIV,    IS 

FUNCTIONAL  EOUATIONS 
IN  THE  THEORT  OF 
DTNAHIC  PROORAHNINGI 
nULTI-STASE  6AHES. 

A0-40'>  70a  DIV.    IS 

CLASS  or  FUNCTIONAL 
EQUATIONS  OF  THE  MODULAR 
TTPE, 

Ao>40S    04S 


OAtlC    THEORT 

DECISION  ThCORT 

CANES  RiTH  Partial 

INFORHATION. 

AD-4aS  001  DIV, 


I* 


OIV,    IS 


FUNCTIONS 

NATHEnATICAL  ANALTSIS 

SEQUENTIAL  H|NlnA>  SEARCH 
FOR  A  ICRO  or  A 

CONVEI  FUNCTION, 

A0-40S  0S4  DIV,    IS 

FUNCTIONS 

PARTIAL  DIFFERENTIAL  EQUATIONS 

TRANSLATION  or  RUSSIAN 
RESEARCH  ON  The  CAUCHT 
PROBLCH  for  NONLINEAR 

EOUATIONS  IN  A  Class 

OF  BISCONTINUOUS  FUNCTIONS, 

AD-40<I  SJS  OIV,    IS 

FUNCTIONS 

REAL  NUxBCRS 

ON  SCHLIGHT  FUNCTIONS 
RITH  REAL  COLFfiCICNTS, 

AD-404  *7R  DIV,    IS 


calaiies 

RILATIVITT  THEOHT 

possible  galactic  scalf 
oiscrct iiation, 

ad-ao*  »ir  OIV,   2 

GAME  THEORT 

CALCULUS  OF   VARIATIONS 

SOME  nONCLASSICAl  PROBLCNS 
IN  THE  CALCULUS  OF 
VARI AT  IONS, 

AO-40*  4J«  DIV,    IS 

SOLUTION  or  A  GAHl 
■ITH  CONSTRAINTS. 

AD-40N  7*0  DIV.    IS 

ON  OlFFERtNTIAL  CAHES 
RiTH  INTEGRAL  PATOFP, 

A0>40N  «<7  OIV,    IS 

GAHE  THEORT 

DECISION  MAKING 

DEC ISION-HAK ins  in  the 
FACE  OF  UNCENTAINTt, 

AO-40N  kO«  DIV,    IS 


GAME  THEORT 

OIFPERENTIAL  EQuAT|Ohs 

ON  DIFFERENTIAL  SAHCS 
■ITH  SURVIVAL  PATOFFS, 

AD-401  *S0  OIV,    IS 

GAnE  THEORT 

OTNAHIC  PROGRANnlNO 

FUNCTIONAL  Equations 

IN  THE  THEORT  OF 
OTNAHIC  PROGRtnnlNCI 
nULTI-STAOE  6AHCS, 

AD-4a«  70a  DIV.    IS 

GAHE  THEORT 
ECONOMICS 

HARKFTS  AS  COOPERATIVE 
GAMES, 

AD-40R  AJI  OIV,    IS 

REDUCTION  OF  CONSTRAINED 
MAl|H»  TO  SAOOLC-POINT 
PROBLEMS, 

A0-40R  *|7  BIVi    IS 

gahe  theort 

rill  probabilltiks 
aiming  ano  evasioni 
problEh  of  a  marksman 
versus  a  mobile  target, 

AD-40*  4n]  OIV,   4 

CAME  THEORT 
LAUNCHING 

GAME  THEORETIC  APPROACH 
TO  SPACE  VEHICLE  PRELAuNCH 
ACTIVlriLS  SCHEDULING. 

A0-40R  RSR  OIV,    It 

CAME  THEORT 
MATHEMATICS 

RATIONAL  GAHC  OH  THE 
SQUARE. 

AD-40R  I«I  OIV,    IS 

GAME  THEORT 
OPTIHIIATION 

INFORMATION   IN  GAMES 
■ITH  riNlTE  RESOURCES, 

A0-40S  0*1  OIV,    IS 

GAHE  THEORT 
PROBABILITT 

THEORT  or  GAHtS  OF 
STRATEGt, 

AO-40S  Hi  OIV,    II 

CAME  THCORT 
SEQUENCES 

SEQUENTIAL  M|NlnA>  SEARCH 
FOR  A  ZFRO  OF  A 
CONVEI  FUNCTION, 

AD-40S  0*4  OIV,    IS 

GAHE  THEORT 
SET  THEORT 

A  thfoRt  of  pursuit 

ANO  EVASION, 

AO-401  tRT  DIV.    IS 

A  SOLUTION  CONTAINING 
AN  ArBITRART  closed 
COMPONENT, 

AD-401  OSS  OIV,   IS 

GAME  THEORT 
SURVIVAL 

ON  GAMES  or  SURVIVAL. 
AD-401  4<*         °  OIV.    IS 

GAME  THEORT 
THEOREMS 

CONSTRUCTIVE  PROOF  OF 
THE  HIN-MAl  THEoRFH, 

AD-40N  ]*A  DIV,    IS 

GAME     THEORT 
•  •fIFARE 

■AR  GAMING  AS  A  TECHNIBUC 
OF  ANALTSIS. 

A0-40S  0*1  DIV,    IB 

GAS  FLO* 

M|GH.PRrSSU*E  RESEARCH 
BLAST  FROM  A  SPHERE 
OF  HIGH  PRESSURE  GAS, 

AD-AOR  S4I  DIV.   t 

GAS  FLOR 

particles 

bounoart  later  FlOR 
■ith  suspended  particles, 

AD-40R  t^l  OIV,   f 

GAS  IONIZATION 

METEORS 

TRANSLATION  or  RUSSIAN 

research;   DirruSION 
or  METEORIC  TRAILS, 

a0-4or  7r4       div,  i 

generators 

therhoelectricitt 

HIGH  TEMPERATURE  THERMOElECTR I f 
GENERATO*, 

A0-40N  7J4  DIV,   7 

HIGH  TEMPERATURE  THCRMOCLiCTR I c 
GENERATOR, 

AD-AOO  RON  OIV.   7 

HISH  TEhPCRATURE  THCRmSclEC- 
TRIC  GENERATOR, 

AD-40N  ROt  DIV,   7 

GEOOESICS 

SATClLITIS  (ARTIFICIAL! 
USE  or   AN  ARTIFICIAL 
SATELLITE  IN  UPPER 
AIR  RESEARCH, 

A0-40N  R*e  DIV.   I 


GEOLOGIC  AGE  DETERMlNAT ION 
SOLAR  STSTEMS 

NOTE  ON  THE  AGE  OF 
TME  Earth— MOON  ststem, 

A0-40R  SJR  DIV,   * 

SERfSMECMANItMS 

NON-LINEAR  SERVO  ORIVE 
FOR  A  FLIMBAL, 

A0-40R  1st  DIV,    |« 

SIMBALS 

VIBRATION 

GIMBAL  AIIAL  VIBRATION 
MONLINEARISICS, 

AD-40*  SOS       DIV,   as 

GLASS 

COMPRESSIVE  PROPERTIES 

TRANSLATION  or  FOREIGN 
RESEARCHI   TREATISE  ON 
THE  CHROMATIC  POLARIZATION 
PRODUCED  BT  COMPRESSED 
GLASS, 

AD-40R  JJl  DIV,   it 

GLASS 
LASERS 

LASER  MATERIAL  STUOT, 

A0.40*  «<ii       DIV,   as 


GLASS 

stabilitt 

hetastabilitt  of  amorphous 
structures, 

AD-40*  ]»s       DIV,  as 

CLASS  TEXTILES 

SURFACE  PROPERTIES 

SOME  SURFACE  CHEMICAL  ASPICTI 

or  GLASsRESIN  COMPOSITES, 

PART  I.   RETTING  BEHAVIOR 
or  EPOAT  RESINS  ON  CLASS 
riLAHENTS. 

AD-40*  4B*  OIV,    l« 


CLO 

C 


AD-40*  4B*  OIV,    l« 

obal  communication  ststems 
communication  satellites  lactivcl 

commercial  uses  of 
communications  satellites. 
ao-40*  soi        div,   * 

colo  allots 

therhoelectricitt 

HIGH  TEMPERATURE  ThcRhOCL*CTR|( 
6ENERAT0". 

AD-40*  RO*  DIV,   7 

GOVERNMENT  IFOREIGNI 
FOREIGN  AID 

CONNECTIONS  BETRCEN  ECONOMIC 
ANO  MILITARY  ASSISTANCE 
PROGRAMS  IN  UNDERDEVELOPED 
AREAS, 

AD-40*  171  DIV,   Jl 

GRAPHICS 

MATHEMATICS 

HAIIHUM  CONNCCT|«|TT 

OF  A  GRAPH, 

AD-40*  *S4         ei«. 


IS 


GRAPHICS 

SHOCK  RAVES 

nuherical  solutions  or 

SPHERICAL  BLAST  RAVES. 

Ao-40*  sie       OIV,  « 

GRAPHICS 
THEORY 

complementaRt  problem 
ON  nonplanar  graphs. 

AD-40*  *SR  DIV,    IS 

GRAPHITE 

REFRACTOBT  eOATINCB 

HICH  TEMPERATURE  PROTECTIVr 
COATINGS  FOR  GRAPHITE, 

AD-40*  *4i  DIV,    I* 

GRAPHITE 

REFRACTORT  HATERIALS 

RESEARCH  AND  OEvElOPhENT 
ON  ADVANCED  GRAPHITE 
MATERIALS,    VSLUMC  IIAIII, 

INVESTIGATION  OF  hOT-RORREO 
RECRTSTALLIZin  GRAPHITES, 

AD-40*  *B]  DIV.    I* 


GREAT  BRITAIN 

DEFENSE  STSTEMS 

BRITAIN  AND  THE  OErCNSE 

or  RESTCRN  Europe, 

AD-40*  rts  OIV.   I* 

GREEN'S  ruNCTION 
JOURNAL  BEARINGS 

GREEN'S  ruNCTIONS  POR 
JOURNAL  BEARINGS, 

AO-40*  **•  DIV.  .  IS 

GREEN'S  ruNCTION 

NEUTRON  TRANSPORT  THEORY 
GREEN'S  ruNCTIONS  rOR 
ONE-VELOCITY  NEUTRON 
TRANSPORT  IN  A  ONE-BINENSIONAL 
SLAB  ANO  SPHERE. 

AD-40*  *4I  DIV.    IS 

GROUND  EPFECT  MACHINES 

PROPULSION 

GROUND  EFFECT  HACHINE 
PROPULSION  STSTEM  COMPONENTS, 
AO-40*  7*1  OIV.   a7 

GROUND  EFFECT  HACMINCS 
SIMULATORS 

GROUND  EFFECT  MACHINE 
CONTROL  SYSYIH  SIMULATION 
STUDY , 


AD-40*  BR* 


OIV, 


HI- 10 


GROUP  OVNAnlCt 

•DJUSTMfNT  IPSTcaOkOGTI. 

..^T^aDrt  or  orqanizatio  I  kL 
BEHAVIOR  deriving  rioM  '"*■ 

Irlo'tl    "»"•  =  "    tABoRATMv 

AD-ioS  00>  oi»    JO 


•  ■•UP  OTNMIICS 

*l«  DEFENSE  COMMAND 

„.    •*S''6R0UND  ANO  IMPLIC 

OF  THE  STSTEMS  RESEARCH 

kABORATORT  STUDIES. 

AD-40*  »*»  PI 

cogrheeli  a  film  STOR 

OF  STSTEMS^RESEARCH 

LABORATORT'S  activities, 
AO-40*  tS4  ol 

GROUP  frVNAHKS 
LEARNING 
t^y*!'!!*     •ENAVIOR,    I, 
THE  LEARNING  PROCCls, 

AO-40*  700        *'»|, 

GROUP  DYNAMICS 

MANAGEMENT  CONTROL  STSTEM 
INSIDE  BUREAUCRaCT, 
AD-40*  B<7  BIV 

'0'*"«up  dynamics 

nathcmayical  prediction 
■-tI?'?!*''**  mooel  for 

INTRA-GROUP  NrGOTIATIAN. 
AO-40*  Rll  »4^ 

•ROUP  DTNAMICS 

BOCIAL  COMMUNICATION 
,,„,»2<>«'-  INTERACTION  RNB 
GROUP  DYNAMICS. 

AO-40*  t4*  OIV 

GROUP  DYNAMICS 
TEST  METHODS 

_TRANt|T|ON-MODEL  LABORi 

cSHnJ"""*"  ""  ""tTuS!" 

AD-40*  4*«  OIV, 

'"stress '**"■*  '""""ENTS 
...ttASTie  STRESS  aAVE* 
'•OOUCEO  BT  PRESSURE 
tOAOS  ON  A  SPHERICAL 
JHELLI  APPLICATION  TO 
THE  EFFECT  OF  BLAST 
<»A»es  ON  THE  STRUCTURE 
'^    «  MISSILE  IN  FLIGHT. 

AO-40*  4aS  OIV, 


'"laser!'**""*  "»«■'"'«  •T»T^» 

...!I"'"'  t^°    E«PER|HtNTAL 
PROGRAM  OPUR  (OPTICAL 
DIRECTION  ANO  RANGING) 
TRAJECTORT  MEASUREMENT 
STSTEM, 

AD-40R  *■•  eiV. 


GUIDED  MISSILES 
DESIGN 

.■tI?.*!?'-!!^!S''  <"  »ussiAii 

"JifiJi  ;"">'D  MISSILES 
-•CONSTRUCTION  AND  NETHOOt 
or  APPLICATION, 

AO-40*  744  OIV, 

GUIDEO  MISSILES 
MOTION 

AIRCRAPT  IMISSILEI  TO       " 
•MALL  COMBINES  PITCH, 
TAJ   4N0  ROLL  CONTROL 
ACTIONS, 

AO-AOS  041  OIV, 

'"iS"E7'?istS*  "•'">«"^« 

cRifjjtr* """'  "*"- 

Ae-40*  SOT 


DIV. 


GUIDED  MISSILES  ISURPACC-TO- 

.   POPULARIZED  ACCOUNT  or 
THE  SOVIET  BALLISTIC 

SlSIi^'  *"•"  »'**^  rLIGHT 
"MOOR AM , 


AO-40*  all 


DIV. 


STROSCOPES 

PERTURBATION  THEORT 

TRANSLATION  or  GERMAN 
research;   THf  PERTURBATION 
OF  PENDULUM  AND  GYROSCOPE 
INSTRUMENTS  BY  ACCELERATION 
OF  THE  VEHICLE. 

AO-40*  771  BIV. 

HARMONIC  OSCILLATORS 
otnamics 

A  NOTE  ON  THE  DYNAMICS 
OF  A  DISORDERED  LINEAR 
CHAIN, 

AD-40*  «ai  DIV, 

HEAT  RESISTANT  HATER|ALS 
PERFORMANCE  lENGINEERINGI 

EVALUATION  OF  M|eM 
TEMPERATURE  MATERIALS 
STSTEMS  RiTH  AN  ARc-PLASMA., 
♦0-40*  *|B  OIV, 

MCAT  TRANSFER 
•OILERS 

HEAT  TRANSrER  STUDIES 
or  THE  oka-4  BOILER. 

AO-40*  a*l  DIV. 

HEAT  TRANSrER 

rLAT  PLATE  MODELS 

CONVECTIVI  hCaT  TRANSrC* 


"IONS 
IB 

IB 
IB 


<• 


Jt 


"OBy 

«• 


I* 


l< 


If 


i  Jiracii 


!■ 


•  » 


IN  THE  ENTRANCE  REclON 
•ETREEN  PARALLEL  PLATES. 

AO-40*  a«4  Olv.   • 

OF  THE  EFFECTS  OF 

MASS  ADDITION  BY  TRANSPIRATION 

ON  HEAT  TRANSrER  rROM 

A  VERTICAL  PLATE  IN 

rREE  CONVECTION, 

AO-40*  BJB  DIV,   a 

HEAT  TRANSrER 
GASES 

,-^-'*^  TRANSrER  BT  COHBINED 
JSJOUCnON  ANO  RADIATION 
THROUGH  A  RADIATING  GAS, 

AO-40*  Bjo       DIV,  as 

HEAT  TRANSrER 

SCIENTirl.C  RESEARCH 

•  H  liil  T"*"**'*"  •ESEARCH 

IN  JAPAN. 

AO-40*  47S  DIV.   t» 

MCAT  TRANSPER 

THCRH»L  RADIATION 
■  -.  •*'*!  T"»NSrER  FROM 
riN-TuSf  RADIATORS. 

AO-40*  BJl  OIV.   »» 

HE.T^TREATMENT 

TEM5I!;?5I*oSMig??;?7E'l"*'-"* 

or  o.ass  carbon  ni-cr-mq 

STEELS, 

AD-40*  B74  OIV,    17 

...I"2*"'""T"'HC  POLTMERs 
•TABLE  AT  HIGH  TEMPERATURES, 

AO-40*  7JJ  DIV,   * 

HEAVY  RATER 
PRODUCTION 

Y.  OTNAHIC  PRBGRAMnlNC  SOLUTIBH 
TO  A  CASCADINB  PROBLEM 
;;i»|NC  IN  HEAVT  RATER 
PRODUCTION, 

A0-4OS  IM  OIV,   * 

,..!!T'*"0'*"'»'"*  COMPRESSIVE 
FORG I NG , 

AO-40*  7a*  DIV.   it 

MIGN-PRCSSURE  RESEARCH 
GAS  FLOR 

BLAST  FROM  A  SPHERE 
or  HICH  PRESSURE  GAS. 

AD-40*  5*a  DIV,   « 

HONETCOMB  CORES 

MECHANICAL  PROPERTIES 

POISSON'S  RATIO  FOR 
HONEYCOMB  SANDaiCH  CORES 

AD-40S  0»4  OIV.   I* 

HONEYCOMB  CORES 

"EINroRCING  MATERIALS 

netal-ccramic  STRUCTURAi 
COMPOSITE  materials:        •■ 

AD-40*  4SS  DIV.    |« 

HOT  RORKING 
GRAPHI TC 

SN  !5!?*?£'*  '"O  DEVELOPMENT 
ON  ADVANCED  GRAPHITE 
MATERIALS,   VOLUME  «)i«ll|. 
.•?:5»:'6»TION  OF  HOT-ioRiED 
RECRYSTALLIZED  ORAPHITES. 

AD-40*  4BS  OIV,    I* 

HOT  RORKING 
METALS 

INTERFACE  PBICTION  IN 
HOT  HETAL  OEFORmStioN. 

AO-40*  *J7-        'oiv.   a4 

HOUSING 

URBAN  AREAS 

HOOEL  or  HOUSEHOLD 
LOCATION  AND  TRIPMAKINC 
BEHAVIOR  RITH  REPERCNCE 
TO  DETROIT. 

A0.40*  SI4  DIV.   Jf 

HUMAN  ENCINECRINC 
CONTROL  SYSTEMS 

c.-SSrr'-*"  V'^'CULAR  CONTROL*! 
STMPOSIUM  CONCERNING 
HUMAN  PACTORS. 

AO-40*  40*       OIV,   aa 

HUMAN  ENGINEERING 
MACHINES 

RESEARCH  '**'""•  "•  •T«Tl"» 

AD-sJ*  S7B  OIV,   J« 

HUMAN  ENGINEERING 

MAINTENANCE  EQUIPMENT 

HUMAN  PACTORS  ASPECTS 
IN  MAINTAINABILITY. 

AD-40*  Sll  OIV,    (• 

HUMIDITY 

MEASUREMENT 

...ii!"'?  '"■"  HYGROMETRTI 
INSTRUMENT  OEVELOPHENT. 

AO-40*  J*0  oiv,   a 

HUNGARY 

COUNTERINSURGENCT 

TRAGEOT  OF  HUNCARYI 
A  REVOLUTION  RON  ANO 
LOST, 

*0-40S  11* 


OIV. 


HTORAULIC  FLUID* 
P"EPARATION 


PmOSPHONITRIlATC-BASED 
NON-FLAMMABLE  H^ORiuLIC 
FLUIDS  ANO  LUBRICANTS. 


AD-40*  »»0 


DIV, 


IB 


I* 


M-ll 


OnO-  HTP 


HTORAZINE 

TOXIC  TOLERANCES 

OF  :j;j;^?rD;;?s'sj!'"'-»«'' 
;irsj*fi"5o::E%i-i;s':j;;:^-'>- 

AD-40*  SiS  "    "Jf;.    ,4 

HTDROCAROONS 
COMBUSTION 

PRoiJUJyJS"  *"">  COMBUSTION 
PROPERTIES  OF  ACTIVATED 
**!;oj  CONTAINING  AOSORSEB 
!I*!Pi*'"'"'*'  »rPLICAT|ON 
"sTeS;*"'"*  *•"  '""«"C*TtON 
AD-40*  «a4  DIV,    10 

"'gJOOTNAMlC  eoNFieURATIDNS 

/.-..'S^^'^'O'^'ON  or  THE 
COALESCENCE  Or  RATER 

AO-40*  7*7  DIV,   as 

htdrodynamics 

MTDROFOILS 

Y.-'H  *  '■""■LT  CAVITATING 

TBO-DIMENSIONAL  FLA^T 

PLATE  HYDROFOIL  R  I  !«« 

2."^II:I*"0  CAVITATION 

NUHBER  NEAR  A  FREE 

SURFACE, 

AO-40*  B*l  OIV.   « 

htorootnahics 
stabilitt 

hydrodtnamical  stability 

JJO  'OINCARC-LYAPuSov 

AD-4bS  10*  DIV,   » 

HTOROroiLS 

cavitation 

Y.,,"!!  *  '">-LT  CAVITATING 
TRO-DIMrNSIONAL  PLAT 
PtATt  HYORorolL  RITH 
NON-ZEHO  CAVITATION 
NUH.E.^NEAR  A  rJic" 

AD-40*  BRI  oi».   « 

HYDRoroiLS 
DESIGN 

.»,J?'-'"''*^'ON  or  MYDROP«lL 
SECTIONS  FROM  PRESCRIBED 
'■ESSURE  DISTRIBUTIONS, 

AO-40*  Tit  4|y,   J, 

""JSgPORMINO  (MECHAHleSl 

roRSISG*"""**""  'O"'"***!** 

Ao-io*  7a« 


DIV.   a4 


HTBROCEN 

•OLIO  SOLUTIONS 
>.  JOLUBILITT  OF  H  |N 
ZR  AT  ROOM  TCmPERATUBE 
AND  PROPERTIES  OF  THE 
SOLID  SOLUTIONS. 


AD-40*  *0* 


DIV, 


it 


HTDROGEN 

THERMONUCLEAR  REACTIONS 

.F.J!i?"-*^"""  0'  "USSIAN 
RESEARCH!  DISCUSSION 
OF  NUCLEAR  ENERGY  PRODUCTION 
!;.I2*  THERMONUCLEAR 
■EACTION  RITH  HTOROGCN, 

AD.40R  TBI  OIV,   Jo 

•"jr.l?!*!"  '"tSSURE 
FLUID  FLOR 

trAili^lliiiVJ"    "'    CTLINBRICAL 
STATIC  PRESSURE  PROBES. 

Ae-40*  aa*       oiv,  jo 

MTGROMETERS 
DESIGN 

t..iiS"'P  "k"  NT6R0METRTI 
INSTRUMENT  DEvElOPHENT. 

AD-AO*  J*0         olv.   a 

ro/iii  :?j:s:E*5Ei?*'""""^*"- 
?ME\"!:^i!*:j  '■--?;,." 

AND  A  FILM  READER 
JJSlJJeS*"*  *"*'■""'  STATISTICAL 
AD-44*  BBI  OIV,   i 


-TPE-SONIC  FLO. 

rLof:j;;s2'i'c7s?si:i;""« 

DISK  NORMAL  TO  THE 
•TREAH, 

AD-40S  DBS  DIV,   « 

HTPCRSONIC  PlOB 

rLO«  VISUALIZATION 

us,sr?:E*"2ig,'fe?;,sj[«j'-'»«^.o'. 

TECHNIQUE, 

AD.40*  aas       DIV,  f 

HTPERSDNIC  PlOB 
''LUID  MECHANICS 

NErTONIAN  rLOR  OVER 
A  STATIONARY  BODY   IN 
UNSTEADY  rLOR, 

AD-40*  B*a  BIV,   « 

HTPERSDNIC  PLOR 

■EACTION  KINETICS 
HY.JHE-'f;'-  «""ET|CS  AND 
HTPERSDNIC  PLORj   STUDIES 
IN  SHOCK  TUBE  CHEMISTR;, 

-AD-AOS  000  olv,   R 


HTP  -  ISO 


MTPCKSONIC  FLOB 


•1C«T0N|«N     rtO*     TM10«T 


ro>  slcmocii  soBlcti 
Ao-tos  eai 


HTPCKIONIC  FkO* 

Tso-OinCNllOMaL  rkOB 


»IV. 


«   smPLt   urtiTioN   tiTarcw 

TMC  IMO<K  •NO  CaPtNSIOM 

T«o-DinrNf toNtL  M»«»io«ie 


''to*. 


*B-»OS  0*1 


DIV. 


HTPCKVCLOCITT  «uni 
LI6MT  6*t  iuS 


iNvcsTi6*Tten  or  an 
*ac  euN, 

«0-*0«    ■•**  DIVi       ' 

MTPOVCLOCITT    6uNt 
O^tlKTIeN 

UtTI'LC    PISTO""    T»0-«T»6f 


LICMT    6*S    COWHCHiK, 
•  0-»0«    •<•• 


0I», 


ON  TMl  $Tt»OT-«T»Tf 
FLO*  or  SC*  ICC. 

*0-*0<l  J**  0I«.   i 

lOtNTITKS 
INTtCMtLS 

NOTCf  ON  ntmil  THCO*T>|l, 


«0-*0«  *'• 
ON  •  «CNCM*LIZ*TI0N 


Dl«, 


IS 


or  tone  iNTt6«*k  IDCNTITICI 

out  TO  tN«M«n  «No 


steetL. 


tO-tO*  «<4 


lOCNTITKS 


ei«. 


NOTCl  ON  n«TIII«  THCOKT. 


*D-*0<l  *ie 


OIV, 


lOCNTITie* 

tCeulNTMk  «N*LTSIS 

ON  *  bCNCIOLIZ'TION 

or  TMt  ruNO»neNT»L 

lOfNTITT  or  ••LB, 

*0-»0<«  «7I  01 

IBtNTITICS 
SCMttS 

ON  TMC  c«r4N«ieNS  or 


sone    iNriNiTt  moBuCTS 
*B-*01    o*« 


l». 


it 


II 


IS 


IS 


iii«6e    iNTCNSiriras    iCktCT*0N|cti 
rNir*ii*TI0N 

*rri,ic*TioN  or    licnt 

*NB  INAOC   INTtNSirlCATION, 


*B-ka<    T<lt 


Bl«, 


*rri,tc*TlON   or    li&nt 

*N0     InlOC     INTrNSirlCtTION, 


«B>»0«    '■<> 


OIV, 


*rri.ic*TlON   or   i.lfiNT 

*NB  IHAGC  |NTeNfcirlC*T|ON, 


«B-»0<  f* 


BI«, 


»rrtic»Ti8N  or  licht 

*NB  IKAftC  |NTrNSiriC*T|0N, 
*0-40«  T<9  BIV, 

INDUSTHIkL  PUBBUCTION 
ANALYSIS 

NATU*C  ANO  AfPLICATIONf 

or  moccss  analtsis 

IN    CCONOnlCS, 
A0-40<     JtO 

INOUSTKIAL    rilSBuCTION 
nATHCnATICAL    AnalTSIS 


OIV. 


INBUSTNT-HIBC,  nukTI'lNeuSTMT 
AND  tCONOXT^alBC  r»OCCSS  ANALYSIS, 


AD>Aa<  Alf 


OIV 


i* 


The  (ONSINATION  or  Tint  St*ICS 
ANO  CKOSSSeCTION  BATA  IN 

INTeaiNouSTDT  rLOa  analvsis. 


AB-kOS  OVS 

INBUSTOIAL  rKOeuCTION 
NATMCnATlCAL  nOBCLS 


DIV. 


NAcao  iNVti^ntNT  nooCk 


BIV. 


re*  NANUFACTuaiNfi, 
AO-AO*  SOi 

iNBusraiAL  aaoDuCTieN 


ussa 


sevicT  hcavt  inoust*ti 


A  bollan  inbci  or 

OUTPUT,   l»»7/»il»J7, 
A0-404  3*0 


BIV, 


J* 


paiccs  or  basic  inbust'ial 


raeoucTs  in  tmc  ussa, 
AB'-AO*  *at 

INBUSraiAL  TaA|N|H« 


BIV. 


<* 


ussa 


INOUSTaiAL  TaAIN|N6  IN 


TNC  SOVIET  UNION, 
AB-40*  *)• 

iNoysTaics 
reoB 


BIV, 


CMANOCS  IN  TH(  LOCATION 

or  rooo  ano  bCNCaAL 

neaCHANBiSC  STBaC  iNrLOTBtUT 
alTMIN  HlTaoP.OtlTAN  AMCAS, 
|««*>I«SB. 

A0-40<l  f7T 


OIV, 


iNousTaics 

NATIONAL  OcrtNSt 


tcchnolooical  CHANCC 


ANO  LOCAL  (CONOnT. 
Ae-40<l  47T 


OIV. 


INCOUALITIIS 
•  CALCULUS  or  VAOIATfONS 
NOTC  ON  ■.  KLCIN'S 


'OiaCCT  use  or  CiTaCNAL 
PaiNCiaLt*  IN  S0LVIN6 
CCaTAIN  PBOOtrNS  INVOkVINt 
INtOUALITICS' . 
AO-401  «4t 


OH  *  •CH(«AklZ4TI0N 

or  TMt  sticltjcs  Intcsoal. 


AO-AOI  «4* 


OIV. 


OIV. 


INtOUAklTICS 

KATail  ALSCOaA 


VI. 


NOTIS  ON  XATall  TnlOOT , 


AO-404  410 


OIV. 


IS 


IS 


ON  rosiTivr  ocriNiTC 


^, 


NATaiClS  ANO  STiIkTJtS 
INTCeOALS 


INCOUALITUS 

NUntaiCAL  ANALYSIS 


ON  coNvcascs  or  scHaAaTi>s 


INCOUALITT, 


AB-404  f47 


OIV, 


INCeuALITICt 

TMcaav 


TMC  THceav  or  lincao 


INtOUALITICS. 
AB-AOI  770 


iNroNMATioN  acTaicvAh 

ACaONAUTlCS 


OIV, 


It 


IS 


THcsAuaus  or  rAA  ocscaiaTOas. 


AO-40*  OOi  OIV, 

INfOanATloN  acTaitvAL 

DATA  SToaAGC  STSTCns 

riLt  acrcarNCE, 

AB-aO*  7<S  DIV 

INroaitATloN   acTaitvAL 

SUtJCCT  INOCIINO 

STSTcn  roa  catalogIns 


Jf 


acrcacNcc  piATraiAL, 

AO-401  7i» 


laraAaeo  aABlATlOM 


OIV. 


»*, 


ATNOSPHCae 


ATNOSPHCalC  TaAMfHIfSION, 
A0-40$  041  OIV. 

laraAaco  srccTaascoPT 

nCTALOaCANIC  eOnPOUNOS 

iNraAaCo  SPiCTaA  or 

TaANSITION  NCTAk  AkXOIIOfc*. 
AO-AOI  40i 

INraAaco  sPCcTaoscoPv 
SPCCTaui  ANAkTZCas 


DIV. 


ALL  ntTAL  ICALCO  CAS 


INraAaco  ccll 
AD-4a<  i^ 


i 


OIV. 


INraAaco  sPCCTaoscoPT 


NOTC  ON  iNrOAaro  STCLLAa 


hasnitubCS, 

AD-40*  t4l 
INPUT. OUTPUT  Devices 

pacPAaATiON 


OIV. 


PaCPANATION  or  INPUT 

roa  TMt  kiNCAa  paeaaAnniNG 
cooe. 


A0-40S  07* 


OIV, 


iNsTauCToas 
aAGCs 

aHAT  TO  00  AOOUT 
TCACHta  SHoaTAGeii, 

AB-400  S40  BIV, 

iNTCGaAk  eauATioNs 
BTNAnic  paocatnniNG 

DTNAnie  paoGaAPNiNG  ano 
A  Nta  roaiALiSM  in 
THC  TMtoaT  or  iNTteaAL 

COUATIONS, 

AB-40a  ao*        BIV, 

ruNCTIONAL  taUATIONS 

IN  TMt  TMtoat  or 
BTNANIC  paosaAnniNG  vlli 
AN  iNTrGao'BirrcaiNTiAL 
couation  roa  TMt  rptBHOLn 

atSOLVCNT, 

A0-4DS  0J4  BIV, 

INTteaAL  tOUATIONS 
NUMtaiCAL  ANALYSIS 

ASTHPTOTIC  SOLUTIONS 

roa  A  CLASS  or  iNTcoaAk 

LOUATIONS. 

A0>40a  101  OIV. 

INTtGNAL  COUATIONS 

TNANSPOaT  PaoPCaTIIS 

INTCCaAL  COUATIONS  e|TH 

DlFreatNCC  KtaNCLS  or 

riNITt  INTCavALSI  atSOLVlNT 


IS 


IS 


IS 


KtaNtLS, 


A0-40')  ■•40 


OIV. 


INTCGaALS 


OtrriaCNTlAL  couations 

NOTtS  ON  NATailt  TMCOav-II 
A  PaOBLea  IN  CONTaOL. 


A0>40«  *S7 


INTCGaALS 

GAne  TMtoav 


DIV, 


It 


ON  DtrrtatNTiAk  gancs 
alTM  iNTCcaAL  PATOrr, 


AO'Aoa  «47 


INTCGaALS 
IDINTITttS 

NOTCS  ON  NATall  TMCOaY-ll, 
A0-40a  «<I  DIV,    I 

ON  A  GtNlaAklZATION 
or  SOnt  INTtGNAk  IDtNTITICS 
eUC  TO  INGMAn  AND 


SICGCk. 


A0-40a  VI4 


IMTtGaALS 

HATaii  ALGCOaA 


IS 


LiNiT  TMCOatnS  roa 
NONConnuTATivt  paoccssts— I  II 


Ae>40i  0*7 

HTtOaALS 
NUnta I CAL  ANALYSIS 


DIV. 


It 


It 


ANALYTICAL  APpaeilNATIONtI 


CHi'SOUAat  iNTtbaAL. 
AO'AO*  j«o 


OIV, 


ANALYTIC  APPaO«|NAT|OMt| 


It 


CMI'SOUAat  INTCGBAk, 
AD-401  ]«S 


OIV, 


ANALYTICAL  APPB01|NAT|6nS 


It 


or  CHi>souAae  iNTCGaAkS 


A0-40O  404 


OlV 


ANAkYTtCAk  APPaoiinATIONS 


II 


or  cmI'SOuanc  iNTCoaAkS 


AO-401  411 


OlV 


ANALYTICAL  APPaoilNATIONS 


It 


or  CHi.fouAac  intcgnals 


AD-AO*  414 


OlV, 


analytical  APpao«IHAT|ONS 


It 


or  CHi.sauAae  INTCGaALS 


A0*40«  440 


Intcgnals 

•ADAa  iNTCartaCNCC 


OlV 


It 


MtTHOO  roa  CVALUATING 
A  GtNtaALIZCD  raiSNCL 
INTCGaAL  aCLATEO  TO  TMt 
SPCCTPA  or  AMPLITUOt 

ANO  raoutNCY   noBULATte 


PULStS, 

AD>4e4  aDO 

INTtGNATtO  CiaCUITS 


DIV, 


mcaonlNt  ATuaiZAT  ion  itLCCTaONUSi 
Micaoclacu|T»  IN  pCasPfCTivt, 


AO-40*  S04 

INTCGaATCO  ciaculTS 

SdlcONBUCToa  BCVlCCt 


BIV, 


BPTOCLCCTanNIC  ruNCTIBNAk 


CkCCTaONiC  olocks, 
A0-40«  444 


INTCGOATOas 

mcaooAvi  patouiNCT 


DIV. 


itieaeaAvc  MAiAao  bctcctio«i 


AMD  BAaNlNG  ucvices, 

AD-40<I  VOO 

INTtacCPT  TNAJCCToaltS 
OYNANIC  paOGaAMHlNG 


OIV. 


APPLICATION  or  OYNANIC 
paOGaANMlNG  TO  SATCLLITC 

iNTcaccPT  ANO  aCNoezvous 


paookcns. 


AD-AOa  osa 

INVtNTOaT  CONTaOk 

Aia  FoacE  couiPncNT 


DIV, 


If 


noNTc  CANLO  noock  or 
AN  Aia  roacc  typc 

tUPPkY  STSTCN. 

AD>40a  104  Dl 


INVCNTOaY  CONTaO 


DATA  paoccssiiS  s 


i    SVtTC 


»s 


DATA  P*OCtSS|N«  STSTCN 

roa  TMC  uNiTin  statCS 
Ala  roacci  koaisTicsi 

INVCNTOaT  CONTaOk. 

AD-40S  0«e  DIV. 

INVtNTOOT  CONTaOk 
OPTIMIZATION 


!• 


OPTIHAk  iNVCNTOav  COUATION, 
AD-40a  aOt 


DIV, 


ON  TMC  OrTIMAk  invcntont 


44 


COUATION, 

A0-40a  t40 

INVCNTOaT  CONTaOk 

STATisTicAk  paocesscs 


DIV, 


SOnC  STATIfTICAk  PaOPCaTltS 
or  SCkCCTtO  INVCNTOaT 


nooCkS, 

A0>40«  47S 

lONOsPHcat 
kuitnotaG  trrtCT 


ncAsuacncNT  or  pmasc 

ANB  AnPLITUDC  aABIO 

aAve   INTCaACTION  AT  UNIViaslTY 


PAail,  PCNNSYkVANI  A,  >0 

uANuABT<reoauAaT>nAacM, 

l«4«. 


i* 


AB-AOa  441 


DIV. 


IONS 


PMTSicAk  paoPCaTltt 


IONIC  paoPCaTiCS  ANO 


NOTIONS  IN  SAStS  ANO 
klOUIDS, 

A0-40a  444 

laaADlATCD  roODS 
aAOiATioN  trrccTS 


DIV. 


SUNNAaY  or  SIGNtnCANT 
riNDINGS  OY  SOD  laOADIATfO 

rooe  coNTNAcfoas. 


AD-AOa  S44 


isopacNt 

TMtanaoYNANics 


DIV, 


It 


14 


THiaMODTNAMIC  PaoPtBTICB 


or  NATuaAL  auODta  and 


ISOPBtNC, 

AB-404  m* 

ISDTOPC  StPAaATION 

acvitas 


DIV. 


I* 


TDAHtkATION  or  aukSIAN 

ANTiCLti   paooLCns  or 

UTILIZING  ATOMIC  CNCaGY.TMC 
ATONIC  INOUSTav, 

A0>40a  7*4  OIV. 

TOANSkATION  or  OUSSIAM 

ABTiCkCi  paeokCns  or 


M-U 


yTlklllN*  ATOMIC  CNfMOV. 

TONIC  I - 


ATONIC' INOUttov'lN 
(MOkAND, 

AD>i0«  T*0 

ITCOATlvC  nCTHDDS 
"•Tan  AkSCOOA 


'  lie 


en 


jTcaATive  PwacceuDC 
—  ^j^ — 


fll 


eOTAINING  TMC  PtiiaDN 
"DOT  or  A  POtlTlvC 

MAT«||, 

AD-40«  404  »|« 

ITCNAflvC  NtTMDO* 
^DkTHOMlALt 

.-,*-""'""  'Doccss  roN 

THC  cvAkUATioN  or  ztaot 

COMPkCi  NUMOca  riCko. 

AD-40t    0«0  oil 

i^APAM 

CCONOMICt 

JAPAN'S  ccoNONie  rurui 
AD>40i  laa       OIV 


I   to 


It 


It 


«« 


JOD  ANAkTIlS 

INOUSTaiAL  PSYCHOkOOT 
rACTOK  ANALTSCS  Of 

Boaata-oaicNTCD  job 

VAaiAOkCS. 

AD>4ea  SSI  BIV    jj 

AND  ClPCOlHCNTAk  A^PklCATiftS 

or  ■oaaca.oaiCNTCD  job 
vAaiABkrs. 

AD>40«  StI  eiVL 

TMt  tlPCaiMtNTAk  USt 

or  BOaara-eaitNTCD  job 

VADIABkCS  IN  eCTtanlNlNG 
JOB  atouiatatNTs. 

AB<404  SSI  BIV 

THC  ciacaiNfNTAk  use 
or  oiHtNiiONt  or  ■o««c««oii|cNTte 

JOB  vANIABkCB  IN  '      * 

DtTtaMINING  JOB  •CouiaCMCntS. 
A0>40a  St«  OIV 


JOD  ANAkTtIS 

NAVAk  PCRBeNNtk 

PDBT.TaAIHIHG  Pcaro«M«4 
CaiTtRION  DtVCLOPMCNT 
*;£  APPLICATION,   ruRTHia 
tIPkORATION  ANB  POINTS'Or 
ANAkYSIS  or  TMt  JOB 
or  TMt  NAVAk  AVIATION 
CktCTaoNICS  TCCmnICIAN. 

AO-AOa  ajB        6iv 

JOB  ANAkVBIB 
OASCI 

*N  INVCBTIGATIOH  Of 

7NC  usi  or  ■oaKta-oaiCNTCi 

JOB  VARlABklS  IN  JOB 
CVAkUATiON. 

Ao-40a  tte       oivij  4J 

JOINING 

THtRMeCOUPkCS 

THtONOCktCTRIC  JUNCT|0*|N« 
pao JCCT , 

AO-404  401  DIV.   44 

...!?!!"'"k!«^"l«  J«««cTioa 

PROJCCTI   iPUTTCRCO  NICKCl 
RNOOIUN  ANO  TIN  rikNS 
ON  THCRHOtkCCTRIC  NATIRI 
AHO  tkCCTROkTTIc  NICaCk 
PLATING  TCCMIOUCS. 

AD-AOa  401         OIV.   44 
THCRHOtkCCTRIC  JUHCT|0«I^G 
PRO JCCT . 

AD-ioa  tei       DIV. 


0»  IN6 


I  Ail 


JOWRNAk  BCARIHGB 
•RCCN'S  ruNCTION 

•RCtN'B  ruNCTiONB  ro« 

JBURNAk  0CAR|N«S, 

A0-40a  444  BIV, 

■  Uk  PROOABIklTICS 
•AHt  TMCoaY 

AIMING  ANB  CVAtlDNI 
fRODkCn  or  A  HARKBNAN 


VCRBUS  A  NOOIkt  TARBCT, 
A0>40*  4«I 


IV. 


RINCTIC  TNCORT 
BOUND 

PROPAGATION  or  rORCCD 

SOUNORAVCS  IN  RARCriCD 

•asotnamics, 

AO-404  4BI  DIV, 


KkTSTROHS 

CAVITT  RCtDNATaRt 

ClTCNOCD     INTtRACTION 
?il?l??!*    "'^''    TRAvtklN6-»Ut 
AD-404    SOS  OIV. 

RkTSTRONB 
I  DAHD 

NIGH  POOCR  I.BAND  BCNtRltOR. 

AD«40«  441         OIV. I  • 
LABOR 
CDBTB 

A  I Rf RAMI  PRODUCTION  rWM< 
ANALTIIS  or  kABOR 
CDBTB, 

A*>4B«  ?«•  Bl* 


LABOR 

POklTICAk  BCICNCe 

kORO  RUtSLkk.  UNIkATCRAI 
AND  THC  kABOUR  ^ARTT. 

AO-404  141  DJV. 

kABOR 
USSR 

CHPkOTMCNT  ANB  WNtH^LDVI 
IN  TMC  UBBR, 

AB-4D4  to?  DIV. 


41 


41 


•il 

C 
4UR 

4S 


4* 


It 


4S 


'  IMJ 
I 

isn 
Jl 

T 
>■ 


L400R4T0RT  COUIPntNT 

aa.r!!f!"ik  ST'DUITV  DP 
2!St5'*  «•"'•«•<•»«  eoUlPMCNT 
DCBISN  AND  TC«T|N«. 

AD-404  474  BIV.   4 

LAMINAR  BOUNDARY  kAYtR 
COHICAk  BOOICS 
.  •.!•**  L»M|NAa  BOUNDARY 
kATta  ON  A  CONt  IN 
A  (UPtRBONiC  Aja  BTRCAM 
AT  ZCRO  ANBkC  OP 
ATTACK. 

AD-404  TBS  OIV.   f 

LAMINAR  BOUNDART  kAYCR 
LAMINAR  PkOa 

BDUNOART  kAYCR  PkOR 
RITM  BUBPCNDtO  PARTICkCB. 

A0.404  B4I  BIV.   4 

kAMINATCB 

MCCHANICAk  PROPCRTICB 
...'■OTICTIVC  COATINGS  POR 
OCCP  BUBNCaOCNCC  VCsSCkS, 

AD-404  S71  BIV.    14 

kANOINO  AIDS 

Akk-RCATHta  AVIATIOn 

CklMATIC  STUOICS  roR 
rROPOBCD  kANDING  STtTCM 
.S!  •ILklAMBON-JOMNtON 
INTCaNATIONAk  A|RPoaT, 
OUkUTH,  niNNCSOTA, 

AD-404   441  p.y      , 

,. .Siil'Tic  STueics  roR 

PROPOBCD  kANDING  SYSTCn 
f;;  INTtRNATIONAk  AiaPOPT, 
kOS  ANGCkCS,  CAkireaNIA, 

AO-404  ilA  DIV.    I 

-.  «Ll;»T|C  STUOICS  roR 
fROPOSCO  kANOINO  SYBTCM 
FOR  O'NtRC  INTtRNATIONAk 
AIRPORT,  CHICAGO,  IkklNOIS. 

AO-404  047  OIV.   I 

CklMATIC  STUOICS  roa 

fBOPOSCe  kANDING  STBTCn 
fOa  kOGSN  INTCaNATIONAk 
AIRPORT,  BOSTON,  HASSACHUStTTs, 
AD-40*  444  OIV,    I 

CLIMATIC  STUOICS  70R 
PaoPOStO  LANDING  SYSTCM 

roa  MUNICIPAL  AiaPoaT, 
KANSAS  CITY,  Hissouai, 

AO-404  ij4  BIV.    I 

_  CLIMATIC  STUOICS  PBR 
JRgPOSCB  LANBIN4  STSTCN 
^0»  LANtaT  ritLB,  SAINT 
LSUIS,  Misssuai, 

A6-404  440  BIV.    1 

CLIMATIC  STUBICS  FOR 
fROPOSCO  LANDING  SYSTCM 
FOR  INTCRNATIONAl  AIRPORT, 
PHtLAOCL^MIA,   PtNNSYLVANli. 

AD-404  441  DIV,    J 

CLIMATIC  STUOICS  roR 
fROPOtCD  LANOInS  STtTCM 
TtlAs'*'  "*'•'»•  DAkkAS, 

AD-404  044  OlV.   I 

CklMATIC  STUOICS  roR 
^ROPOSCO  kANDING  SYBTCM 
rOR  HUNICIPAk  AIMPORT, 


•IRHINGHAH,  ALABAMA, 
AD-4e4  041 


01*.   I 


LANDING  GCAR 

TA«c.orr 

TRANSLATION  or  GCRMAN 
RCSCARCMl   SPtCIAL  TYPC 
LANDING  GCARS, 

AD-404  700  OIV.   I 

LASCRS 

CkCCTROMASNCTIC  PICkOB 

THCOaCTICAL  STUDIES  Of 
THC  CkCCTaoMAGNtTIC  riCkO 
IN  TMt  roCAL  atGIOH 


or  eoNcaCNT  light  bcamb 

AD-AOa  4S1 


Oiv.   4S 

LASCRS 

CLtCTROMABNtTIC  PROPcaTICS 
LABCa  CkCCTRoMAGNCTICS, 
AO-404  74a  BIV.   4t 

kABCRS 

CkCCTROMASNCTIC  aAVCS 

kAStR  BCAM  ATTCNUATIOM 
IN  THt  kORCR  ATMOtPHERC, 

AO-404  741  bIv.   4S 

kABCRS 

GUIDCD  niSBIkC  TRACKING  STtTCMt 
_   STUDY  ANO  CIPCRIHCNTAk 
PROGRAM  OPOAR  lOPTICAk 
OIRCCTION  AND  RANGINCI 
TRAJtCTORY  MCaSuRCMCNT 
•VBTCM. 

Ao-oea  *B«       •!».  14 

LAtCRS 

MATtRIALB 

LAJiR  HATtRIAL  BTUOT, 
AD-404  441  olv.   4S 

LCARNING 
DCTCCTION 

ecBCRiPTiON  or  thc 
AiR-ecrcNSC  lipcrimcntsi 

DATA  COkkCCTION  ANO 
^ROCCSSINB, 

A0-4e4  444  •!«•   * 

OCSCRIPTION  or  THC 
AIR-OCrCNSC  ClPCRIMCNTBI 
tHC  TASK  CNylRoNMCNT. 

AD-404  4*7  OIV.   « 

OCSCRIPTION  or  TMt 
AIR-OCrCNSC  eiPCRIHCNTBI 

THC  PHTSICAk  AHO  CUkTURAk 
CNVIRONHCNTS, 

AO-404  4*4  •!«,   « 


-u 


m-xa 


LCARNIMS 

GROUP  DYNAMICS 

STSTCRS  BCMAVIOR.    |, 

THC  kCARNiNG  PReecis. 

AO-404  700  OIV.    IB 

..  S**"*"!""'  *"»  iHPklCAtloNB 
OP  THt  BTtTCMB  RCSCARCM 
LABORATORY  ITUOUB. 

AO-404  *a*  BIV.   IB 

LIOHT 

rRDPABATION 

...Hi!*'"**""  »'  RUSSIAN 

RCSCARCHI    INPkUCNCC 

5?»!*.*I  4TH08PHCRIC  INHOMOGCNCI. 

li*!-"!"*  ^••'  RROPAOATION 

or  SOUND  ANO  klGHT. 

AO-404  7S0  DIV.   < 

.-.r5i?*]'V'  »'  INVARIANT 
'"••DOING  iND  PROPAOAtlOH 
THROUGH  INHOHOGCNCOUS  MCOIA. 

A0-40S  041  01*.   «i 


klGHT  GAS  GUNS 
CkCcTRIe  ARCS 

INVCBTIGATION  OP  AN 
ARC  BUN, 

AD-404  4«*  BIV.   41 

LIGHT  GAB  BUNS 
ORCRATION 

MULTIPLC  RIBTON  TBe-BTA«( 
LIGHT  GAS  LAUNCHER, 

AO-404  044  Olv.   40 

kIMITCD  BAR 
COMMUNISM 

AN  £?!S*rT!  •'  LIMITIO  RAR| 
AN  HISTORICAL  APPROACH. 

AD-40*  t*7  4lv,   ,, 

LIMITCO  BAR 

bCAPON  STSTtMS 
_..'t,'BUAk'  PRCPARCDNCBS 
MORt  CXPCNSIVC. 

AB-40S  07*  OIV.    IS 

LINC  SPCCTRUM 

RkANCTART  ATMOSPHCRCt 

LINC  SIOTH  PROOkCMB 
IN  HOT  OCNSC  ATMOSPHCRCt. 

AD-404  441  OIV.   4 

LINCAR  PROGRAMMING 
AIR  TRANSPORTATION 

PROOkCN  or  ROUTING 

AD-404  S*S  OIV,   41 

COSTB  AND  tCNCriTS 

IH  MATHCHATICAL  PaoORAMHINGI 

A|R  TRANSPORTATION 
APPLICATION, 

Ae-40S  0*7  BIV,   11 

klHCAR  PBOGRAMMING 
AUTOMATION 

Thoughts  on  kiNCAR 

PROORAMMING  ANO  AUTOMATION. 


AD-AOS  Oil 


OIV.   40 


kINtAR  PROGRAMMING 
COMPlktRS 

,„,»'DRAGt  AkkOCATION  Of 
TMt  LINCAR  PftOCaAMHING 

coot, 

AD-40t  044  DIV.   10 

ADAPTABILITY  or  TMC 

kINCAM  PROGRAMMING  COOtS. 

AB-40S  047  OIV.   10 
OPCBATING  THt  klNCAB 
PaOGBAHHING  coots. 

AO-GOt  04*  BIV.   10 

,-.'"!"!''••  *"•  CHCCKING 
roa  kINCAR  PROSRAMnlNG 

cooes, 

AB-AOt  0*0  DIV,   4* 

kINCA*  PROGRAMMING 
COMPkCI  VARIAOLCS 

NOTC  ON  a,  RLCIN'S 
•OiatCT  use  or  OTaCMAL 

JRInciplES  in  solving 

"Ji;ir,;:c°tv^"«  '-volvin. 

AO-AOa  44*  DIV.   I* 

pRoSic's;*"'"'*"'*"-'  ""*"«* 

AD-AOJ  04*  BIV,   IS 

LINCAR  PROGRAMMING 
CONVtl  SCTS 

,„,""  THC  PARTITION  or 
THC  VCRTICCS  or  AN 
N-CUOC  BT  AN  |N-|,PLANC. 

AD-40*  444  olv,    IS 

LINCAR  PROCRANMING 
DIGITAL  COMPUTCRS 

,««r*Ifi!»'-  ""  ^"^  RAND-IBM 
toot  POR  LINCAR  PROGRAMMING 
ON  THt  704 

AD-*et  044  DIV.   If 

LINIAR  PROGRAMMING 
DVNAHIC  PROGRAMMING 
—  ""'ARISON  OP  LINEAR 
PROGRAMMING  ANO  DYNAMIC 
RROGRAMNING, 

AD-AOS  64]  DIV.   IB 

LINCAR  PROGRAMMING 
CCONOMICS 

PI  ICO  ChARGC  PaoBLCM 
RCOUCCB  TO  LINCAR  PBOGRAMMImG. 
AO-404  444  OIV.   li 

LIHCAR  PROGRAMMlMG  AHO 
CCONONle  THCORY. 

AD-404  714  DIV.   44 


UN-  LTS 


IMOUSTKIAk  rHOOUCTIOM 

IN0U1T*T-«I0C,     nULTI-INouSTIIT 

«M0  econokt-cioc  raeccss  *NAc*sim. 

•0-401  *IS  Bl«»   I* 

LIMC**  paocKAnniNe 
ii*TH(n*ric*i.  noectt 

ccNTii«k   n*TMCn«ricak 

*D-*os  at?  Br«.     t» 

reanuk'TlNa   *   LMtC** 
pnocxnnlNfi   noock  9r 
»   sinpkirico  oik  •c^r'MKr. 

*o-*os  Of  »i:»,      rf 

CONCtPTS,  0KI6IIM,  ••)• 

ufc  or  kiwc*"  paoeMtnnrnA, 

*o-*e5  114       ei«,  i§ 

klNC*ii    piie«**nniNa 
ll«TII|>    AkOCail* 

kiNci*  paa«aAnN(N6  fOkUTien 

TO  OTNAXIC  ktSNTICr 
TTPC  HOBtkS, 

«e-*o<  4<*  oiv.      IS 

ikiniNtTlON  rcitn   or 

THE  INKCKSC  «ND  ITS 
ArrtlCATION  TO  kIMCtll 
PKOSHAnMlNC, 

*D-4a«  T»l  OIV,    IS 

THE  •evitCg  sinrkti 

nCTHOO. 

00-40S  070  OIV,    IS 

THC  COiPkCTC  OU*klXEO 

STSTCN  or  THC  sinPkO 

nCTMOD. 

*0-40f    07]  OIV,        IS 

NOTES    On    n«TII|l    THtOIITI 
SklCHTkT     INTERratNEP 
klNE«*    rft06«*nniNG    n*TII|CCS, 

ilO-40S    07J  OIV,        II 

UPPEN  (ouNoco  v«rii*SkC< 

IN  kiNEtP  PN0a**nH|N6, 

•D-40S  077  OIV,    IS 

klNEA*    PII06«*nHtN6 
NETaoPKS 

COMPUTATION  or  ii4i|n«t 

rkO«S  IN  NETaOKKS, 

»0-40«l  70»  OIV,    IS 

NAX  Pk0«  niN  CUT 

TMtoPEn  or  nEtsbMks, 

Ao-4as  oi»       OIV,  If 

CONSTMUCTINC  n*>in«k 
BTNtnic  Pkoas  raon 
STATIC  rkOas. 

Ao-Aof  iA«        eiv.   It 
NCTanRK  rkOa  ano  ststehs 
or  aEPNESEHTATIvES, 

A0-40S  HI  OIV,    IS 

klNEAP  PNBCPANnlNe 
OPT!iilI«TION 

ON  TmE  SOkUTION  or 
BISCRETC  P*06*AnnlN6 
PaOBkENS, 

*D-40<I  »«l  OIV.    JO 

BAkANCE  SCAkE  SOBTINC, 

AO-404  fNS  .OIV.    IS 

A  PaiNAk-DUAk  AkBOaiTHH 

AD-40*  «71  OIV.    IS 

A  PBINAk  BUAk  AkSOaiTHN 
POP  TME  CAPaCITATEO 
HITCHCOCK  PBOBkCn, 

A0-40S  BIS  OIV.   IS 

klNEAN  paoeaAnnlNG 

paosaAnniNs  icohputeksi 

"CvlSIONS  ANO  CiTENSIONS 
TO  TME  SlMPkE«  HEThOO 
IBITh  SIOE-klOHTS  ON 
P*0G»A(1H|NG  TECHNIautSI, 

AO-404  Jft  oiv,    15 

COnPuTlNS  ClPEaiENCE 

•ITM  kiNEAa  paoGaAHHiNC 

ANB   ITS  VAaiANTS. 

AO-40*  7|7  DIV.    IS 

pbepabation  or  input 
roK  THE  kIMCAa  PBOcaAnniNC 
COOE, 

AO-40S  07»  DIV,   so 

klNEA*  PaoeaAHHtHG 

ouAOaATic  PNoaaAnniNC 
ouAoaATic  PBOGaAMnlHa 

IN  STOCHASTIC  klNEAB 
PBoGaAHMlNG. 

A0-404  III  OIV,    IS 

kINEA*  PBoftaAxniNfi 

BEVIEaS 

aCClNT  AOVANCES  Ik 

kiNEAB  PaoeaAnnlNG. 

AD-40N  4NB  OIV.    IS 

klNEA*  paoeaAnntNs 

SCHEOUkING 

klNEAB  paoGBAnniNG  nooCk 
or  THE  u.  S.  PETBOkCUn 

BEriNiNG  iNOusTar. 

AO-40*  JB7  OIV,   <4 

H|N|M|{|N«  The  NUHBEa 
or  CAaaiEas  To  nkcr 

A  PIIEO  SCHEDukC, 

A0-40«  100  BIV.    IB 

klNEAP  PaOGaAHHING 

TEkEPHONE  COnnUNICATION  SVtTCnc 

OPTIHAk  UTIkWATIOM  ANB 
EITENSION  or  INTEBorriCE 

TauNKiNfi  rAcikiTies. 

A0-40S  Oi»  BIV.   S 

kINEAa  PaoeaAnnlNG 
THtoav 

klNEAB  paaBBAnniMG  uNoea 

UNCERTAINTT. 

A0-40O  412  OIV.    IS 

klNEAN  PNOsaAnniNe  -roanukATiOn 

ANO  SOLUTION  SP  paOBkEM| 
♦'PklCATlOHS, 

«o-*as    lie  OIV,      is 


kiNEAa  paoeaAHiiiNe 

TBAMtPBaTATION 

HirCHcscK  tbanspsptatisn 

PaBBkEni   AN  tlPOSITIBN 
OP  THE  SIHPkEV  NlTMSe, 

«B>4eS  0S4  OIV.   Jt 

klBWtPlEO  CASES 

PBCPABATIBN 

INVESTIGATIBN  BP  GAS 

klButricas  roa  space 

OPEaATION, 

A0>40<  7J«  •!«,   is 

IIBUIO  JETS 

STATIC  EkCCTBICITT 

STABikiTT  or  EkccTatrito 
ktouiB  suarAcEs. 

AB>40«  «JI  BIV.   «S 

klBUIBS 

OPTICAk  PBOPEBTIES 

trrEcT  or  an  EkEcTaic 

PIEkO  ON  ealTICAk  OPAkCSCtNCt, 
*e-4B«  ata        BIV,   a 


kOAO  BISTaiBUTION 
OTNAnlCS 

EkASTie  sTNEssct  paeeucEO 

IN  A  HAkP  PkANE  BT 
STEABIkT  nOVING  kOABS. 

AB-40S  0*t  OIV.   *S 

kOAOINtf     mtCHANICSI 
CBUATIONS 

USE  or  THC  ecNca*k 
•ENDING  PoanukA, 

AB>4Ba  4Jt  OIV.   if 

kBADING  inCCHANteSI 

SONIC  rATieuc 

SInUkTANCOUS  APPklCATIBN 
or  STATIC  AND  OTNAHIC 
kOAOS  On  SBNIe  PATIauC 
TEST  ABTICkCS. 

A0-40a  107  BIV,   if 

kOe  PEBIOBIC  ANTENNAS 
PBBTABkE 

TEST  ANO  EVAkUATION 
aEPBBT  ON  kOG-PCalOBIC 
ANTENNA  eaoUP  AN/TSA-ITll, 

A0-4O1  1J«  DIV,   • 


kOetSTICS 

Ala  roacE 

Aia  roacE  koeiSTicsi 

SOnE  BECENT  OEvEkOPHCNTS, 

A0>40S  0J7  OIV,    IB 

kOGISTICt 

Aia  roacE  aESEAacM 

COnnENTS  ON  ruTuBE 
HlklTABr  Aia  TBANSPOaT 
aEOUiaENENTS, 

AO-401  «11  OIV.    IB 


LUicnBcae  EPrccT 
iBNBsPHrac 

NEASuBCnCNT  OP  PHASE 
AND  AMPklTUOE  BABIB 
•  AVE  INTCaACTIBII  AT  VN|«I«S|TV 
PABK,  PCNNSTkVAN|A,  > •• 

jANuAaT-rEBBBAar-HAacH, 

1*41, 

AB-401  ISt         OIV,   a 

kTSCaSIC  ACIDS 

BCACTIDN  IPSTCMOkOST) 

kON6.kAST|NC  ErrEcrs 

or  kSO  ON  CEBTAiN  ATTITyetS 
IN  NoanAkSI   AN  EIPcaintNTAk 
PaoPOlAk. 

AO-401  BBS  OIV.    14 


koeiSTics 

COSTS 


COSTS  or  AkTEBNATIVE 
Aia  BASE  STOCKING  AND 
BEOUISITIONING  POklCICS 


AO-401  4«1 


BIV, 


IB 


kOGISTICS 

BATA  PBocesSING  STSTEHS 

PaiNCIPkti  roa  a  data 
paeccssiNG  ststeh  in 

kOGISTICS, 

AO-401  Wl  DIV.    IB 

kBGISTICS 

kABOBAToaiES 

kOGISTICS  LABoaATOavi 
HOPES  ANO  PkANS. 

A0-40S  III  DIV.    IB 

kBeiSTics 

nSDEkS  iSlnUkATIONSl 

nONTE  CABkO  nOOEL  OP 
AN  A|a  POaCE  TTPE 
SUPPkT  STSTEn, 

AD-401  .SB4  BIV,    IB 

kOGISTICS 
BPE"«-  ■ 


TICS 

NATIONS  BEIEAMCh 
koeisTICS  MODCaNIIATION 
AO-401  til  OIV, 


IB 


koeisTics 

SPACECPAPT 

„,.J'»«t  kOGISTICSl   TECHNOkOGT 

VCaSUS  HANAGEHEHT, 

Ae-401  to*  DIV,    IJ 

kUBaiCANTS 

paEPAaATiON 

PHOSPHONIT»lLATE-tASCD 
NON-rkAHHABkC  MTOaAUkIC 

rkUlDS  ANO  kuaaicANTs, 

AO-401  1»0  DIV.   |1 


kUBaiCANTS 
tOklDS 

Aia  roacE  HATEaiAkS 
kABoaAToav  soklB  riki 
kutaicATioN  arsEABCH, 

AO-401  4J1  DIV.    |1 

kuniNESCENCE 

IHAGE  INTENSIPICaS  (EkCCTaoNleSl 

APPklCATION  or  kIGHT 
AND  IHASE  INTCNSiriCATION, 

AD-A01  7l»  OIV.    if 

APPklCATION  OF  kIGHT 
AND  IMAGE  INTCNSiriCATION. 

AO-401  711  OIV.    21 

APPklCATION  or  kIGHT 
AND  IHACt  inTCNklrlCATION, 

AD-BBI  7«1  DIV,   if 


NI-14 


NACNINES 

HtlNTENANCE 

•UtUINS  PaotkENS  IN 
NACHINE  NAINTCNANCE, 

AB-40S  oil        '    t 

NtGNESIwn  CBnPOUNBS 

oaiDES 

^  trrccTS  or  static  ani 

OTNAniC  PtaTuaBATIONt 

or  ca  ANO  y  IONS 

ON    SMABP    OPTICAL     TBANST 

IN   "60   eavsTAks. 

AB-401    4t«  0 


#■■• 


"AeNETIC  HATEPIAki 
PMASC  STUDIES 

TjiuLATioN  or  riasT 

BBOEa  HAGNETIC  PhASC 
TBANSITIONS, 

AO-401  *m  Ba 

,  HEASuacnCNT  or  the  s* 

• AHtO I , 

AD-4D1  lis         e 


n 


i«.  if 


HAeNETBHToaOoVNAniCt 

*TnosPHraE  Entbt 

HAGNtTOHTOaDOTNAnie 
ON  BOB  SHOCK, 
AD-401  ««I 

nAGNETOHTDaODTNAnicS 
CENEaAToas 


ft 


DIV 


"tAtuaEnENT  OP  Pkuio 

C.275"I1*J.'?!  «»«NtTOPkl|N«»V. 

NAnie  PoaCa  eCNEaAroas. 
AD-401  tt«         6| 


HAGNETOHTONOOTNJni tS 
PkASHA  OSClLktTIONS 

t«Pt»IHCNT«L  OtSEPvAT  llNt 
OP  KAOOmTSEV  INsTAtlkITT 
IN  A  HIGHkr  I0NI2ED 
NCklUn  PkAtMA, 

AD-401  Sis  oil 

HACNETaONf 
a  BAND 

PaoOuCTION  CNGlNfEalNI 
NiASuaE  POa  A  KA-tAND 
INVEBTEB  eOAIIAk  HAGNETail 
AO-ABI  t14  01 


RAINTAlNABIkITT 

HUNAN  ENetNlCaiNG 

HUnAN  PACToas  ASPtCTS 
IN  MAINTAINABIklTT. 

AB-4B1    ill  Dl«|4      SB 

RAINTENANCC  PEaSBNNEk 
BtklABIkITT 

HETHODOkObT  roa  REklAdUl 

PAikuBE  aEPOBTiNe  paon 

NAINTENaNCE  PCatONNCk. 

AD-ABI  lat  DIV. 

HUHAN  PACTaas  ASPECTS 
IN  HAINTAlNAtlklTV. 

AD-401  SI)  OIV, 

NANAICntNT  CONTaok  STSTCNS 


ko«i|Ties 

SPACE  kOeiSTIcS! 
VEBSUS  MANAGkMENT, 

A6-401  tOI  B 

kOelSTICS  HODCBNIZATi 
AO-401  SiB  BIV 


0  I 


HSHASCNENT  CBNTBOk  STSTENS 
"CklAI||.|TT  IfkCCTaONICSI 

TccMNiauES  IN  Putting 

JAIkUPE  data  TB  BSBK 

raa  nANAecnENT, 

AB-4B1  IBS  OIV 

NANAGCHENT  CNBlNEcaiNB 

cenPuTEas 

kABGE  DATA-HAHDklNG 
EBUlPHENT  At  A  CBHaEBIeU 

TBOLI  APPklCATIBN  TO 
HANAOCnENT. 

A0-40S  101  DIV 

NANAGEnENT  ENGINEEalNB 
COSTS 

MANACtMENT  OP  VAkUE 
CNGINEEaiNG  PaoeaAHS 
IN  oepensc  CONTBACTS, 

AO-401  441  DIV 

PaiNCIPkCt  AND  APPkIC*' 
OP  VALUE  CNGINECaiNS, 

AD-401  44)  DIV 

HANACEHENt  ENGlNEEalNG 
NAINTENANCE 


r 

NA 


■|MTtM«NCE 

MCTMSBOkOGT  POP  atkIA 
Alkuat  atPB*T|N6  PBBN 

aintehancc  peasQNNCk. 

A0-4B1    SBl  01 

NANABCNENT    PLANNINe 

CBHBINATsaTAk     ANAkTSIS 

fSEeUENTIAU    PAOOUCTION 
PllANNINe     OVEB     TinE 
•1.  HINInuN    COST, 


V 


AD-40S     111 


BIV. 


NaWIEMENT     PkANNiNG 

oecision  hiking 

*PPklCATION  or  STATIC 
NABGINAk  ANAkTSIS  TO 
SEVEBAk  HANAGCNENT  DICISII 
PaotkENS, 

A6-4B1  «i)  DIV, 

NANA6EHENT  PkANNiNG 
OlSPkAT  STlTCHS 

BISPlAV  TECNNIBUC  PBB 
Pb*NN|N«, 

AO-BOS  104  Dl«, 


iN.PkDPPlNG 


<• 


<S 


CTf 


IS 


TECH^^kBBT 
II 
IB 


SB 


^  IB 

I  BNt 


IS 


<* 


<4 


<• 


NANASEHENT  PkANNiNG 
SCONOHles 


T, »£'?!*?'•'***'"''  '"e  DECfNTBAkll, 
TION  IN  ECONOMIC  OaGANIlATiONS. 
AD-401  111  BIV.   Jl 

MAPPING 
BADAB 

TABGETs"  "*'"•"  "'  DISTBftUTtD 
Ae-401  TIP  DIV,   • 

NABAGING  STCCkS 

coaaosiON 

„r     SI?"*:«2"""»'»N    CBAeillNe 

OP  HIGH-sTaENCTH  AkkOTS, 

Ae-401  710  DIV,    I? 

MANAGING  STEEkk 

MCCHANICAk  PaOPEBTIES 

PPOOUCTlON  ANO  PaOPEBTlES 

sJaiJiNSNTji::^'""'""-''  »""*^" 

AD.401  t7l  OIV,    IT 

MABAGINt  STEEkS 
TOUGHNESS 
„,  NETALkOGPAPHlc  INVESTIGATION 

or  PACToas  afpectinb 

JJIJ"  towGmness  op  habaging 

STEEkt , 

A6.4ei  B4B  DIV.    I? 

HABAGING  S'CEkS 
BCkDING 

PEASlBlklTT  or  OtvCkOPINB 
AN  HT.|tO/llO  BEkOnENT, 

AO-401  B4«  BIV,    17 


AD-401  B70 


OIV,    IT 


NABS 

CXTPATEaaEsTaiAt  Bases 

OBJECTIVES  or  USE  OP 
INOIGENnut  BEsouaccs 
OASES**"**"  t'TBATEaaESTaiAk 

Ae-401  fiO  OIV,    It 

NABS  paescs 

'lASIBIklTT  tTuOIES 
,   «  POSSIBLC  AppaOACH  TO 
SCIENTine  ElPLOBATION  Of 
THE  PkANET  MAPS, 

AO-401  5f1  BIV.   i 

POSSIBLE  APPaoACM  TO 
tCIENTIPIC  CIPkoaATION 
OP  TME  PkANET  MAPS, 

AO-401  704  DIV,   I 

APPLIED  atSEABCH  HANAOEmCNT 
ASSTBACT  BUkktTINI    PAPT 
I.  ABSTBACTS  1-1701  THBOUGH 
1-1711. 

AO-401  714  DIV,   SI 

HATHEMATICAL  ANAkTSIS 
OSCIkkATOBs 

BSCIkkATOa  STABIkITT, 
AO-401  4S7  DtV.   B 

NATNENATICAk  kOSIC 
OCCISION  TmEOPt 

BEGBECS  or  COnPuTABIklTr. 

Ae-401  Til    "       DIV.  'is 

NATNENATICAk  NOOEkS 
CCONOnleS 

NACao  iNVESTnCNT  NOOEk 
POP  MANUPACTuBINe. 

Ae-401  BOS       OIV,  II 
A-.^"'  eOMtiNATioN  or  Tine  tEaict 

AND  CaOtSSECTION  DATA  IN 

iNTcaiNDuSTav  rkOa  ANAkTsis. 

A0-40S  0»)  BIV.   I* 

or  J?rE%?ir}2IiS?fear"'"^"* 

HOBtLS, 

40-401  471  DIV,   14 

NATHEHATICAk  nOOCkS 
klNEAP  PPOGPAHMlNG 

PoanukATiNe  a  lineab 

PaOGBAHMlNG  nOBEk  OP 

»  siHPLiriEo  oik  aeriNEar, 

AO-401  Olt  BIV,    IS 

CONCEPTS,  oaieiNS,  ano 

USE  or  klNEAB  PaoeaAHNlNG. 

AD-AOS  114  DIV,   IS 

NATNENATICAk  PBOCaAnniNG 
CONnuNICATlON  STSTEMS 

BEnCPAL  STSTEMS  •pproacmcs 
TO  TEkCCOnnUNICATION 
BPTInilATION  PBOBkENS. 

Ae-401  IDS  OIV.   * 

NATHEHATICAk  PPOeaAHMING 
PBOGaAHHlNG  ICOMPUTEPS) 

CONCEPTS  AND  COMPUTING 
PPOCCOUPIS  Pea  CONTAIN 

«  SUB  Ij  PaoGBAnnlNC 

PPOBkEMS. 

AO-461  417         oir,   IS 

HATBIA  AkGCBBA 

OlrrEBLNTIAk  (BuATlONS 

klNCAN  OlrrEatNTIAk  EBUATIONB 
BHOSE  tOkUTIONS  ABE 
TNI  PBOBUCTS  or  SOkUTIONS 
or  TBO  GIVEN  klNEAB 
OlrrEBENTIAk  CBUATIONS, 

AO-401  101  BIV,   JS 

NATBII  AkBEBBA 

BTNAHic  paooaAnnlNt 

...JI'klCATlBNS  OP  OTNANIC 
PBOCBAnnlNG  TO  MATaU 
THCBBT. 

AD-4BS  071  0.1*,   IS 


M-IS 


MAC 

NATBII  AkGCBBA 
IDENTITIES 

NOTES  ON  HATall  THCOav. 
VI. 

AD-401  410  OIV.    IS 

NATail  AkGCBBA 
INTCGBALS 

kiMiT  THCOBEns  roa 

NONCOnnuTATIVC  PBOCESSCS-- I  I  I 

ON  A  GCNCBAklZATION 
Of  THE  STIEkTjES  iNTEGBAk. 

AD-401  *4«  DIV.    IS 

ON  POSITIVE  ecriNiTC 
NATBICCS  AND  STICkTjCs 
INTCCBAkS. 

AO-401  0*7  OIV.    IS 

NATBII  ALGCBPA 

iTCatrlve  methods 

iTEPAtivE  PBoccouPE  roa 

OBTAINING  THC  PCHBON 
BOOT  or  A  POSITIVE 
"■ ' ~ I K  0 

AB-401  104  DIV.    IS 

MATPlI  AkGCBBA 

klNEAB  PaOGBAHniNe 

klNEAB  PBOSBAnNING  SOkUTIOM 
TO  DTNAHle  kEONTlEP  •"*■•''»>'" 
TTPE  noBCkS, 

AD>401  ill  OIV,   IS 

Mr^ISS  NflStO  SINPktl 
NETHOO • 

AD-401  070  DIV.    II 

THE  COHPkETC  DUAkltEO 

nni;.'"  ^"^  »«""■" 

AO-401  07)  DIV,    IS 

NOTES  ON  MATBIV  THEOBtI 
SklGHTLT  INTEBTBIliED 
kINEAP  PHOGPAHHING  MATBICCS. 

AD-401  071  DIV,    IS 

UPPEP  BOUNDED  VABIABLci 
IN  k'lNCAB  PaOCBAnHlNG. 

AO-AOl  077  BIV.    IS 

NATBIX  AkGCBNA 
THEOBT 

NOTES  ON  MATalV  THCOBV-II, 

AO-401  111  DIV,   IS 

NOTtS  ON  NATBII  TMCOBT^II 
»  PBOOLEN  IN  CONTaOk, 

Ae-401  »*»      'oiv.  is 

NATBII  AkGCBBA 
VIBBATION 

.,  £yil'!!*  ">"    tIGENVAkUCS 
OP  VISBATING  SVSTCnS, 

AO-401  171  OIV.   IS 

MEASUBc  ThEOBV 
INTCGBAkS 

kIM|T  ThCOBCMS  pop 

NDNConnuTATive  paoccsscs — Ifl 

ON  A  eCNEBAkllATION 
or  THC  STIEkTjES  iNTEGBAk. 

AD-401  «4«  01?,    IS 

NCCHANICAL  BAVES 

AEPODTNAMIC  kOADING 

CkASTie  STBCSt  SAVES 

PBoouccs  tr  ppcssuac 

kOAOS  ON  A  SPHEPICAk 
SHEkkl  APPLICATION  TO 

TMc  crrECT  or  blast 

BAVCS  ON  The  STBUCTuai 
or  A  MlStlkE  IN  rklGHT. 

AO-401  411  4,v,    II 

nCCHANICAk  BAVCS 
^aoPAGATION 

PAVE  PaoPAGATION  IN 

THC  k I  NEAP  Tncoav  or 

VISCOELAiTieiTT, 

AD-401  441  DIV,   <i 

NATuaC  OP  AXlsTHHETBie 
BAVE  rllkOS  IN  CCASTIC 
tOklOS, 

AD-401  01?  OIV,   IS 

ncoicAL  aesCABCM 

DATA  PPoCESSINB  STSTEHS 
.«.*iT'"'fI"  «.»««<NG  STSTEn 

roa  BioHCOiCAA.  ?%st 

DATA. 

AD-401  B4I  tly,    jg 

NCkTINC 
SOklDS 

VABIATIBN  or  THE  ANPklTUOC 
or  THEBNAk  VIBBATION 
ON  THE  ruSION  CuBVC, 

AD-401  01*  OIV,   if 

NCMOBT 

CCPHAkOPODA 

HEHOPT  STtT«n  DP  THE 
OCTOPUS, 

AO-401  17*  OIV,    14 

NCMOBT 

TCACmING  HACHtNCS 

otsrtN^MisHfNG  caaoat 

or    MCMOPT     rPOM    ERPOBS 

or     UNOEPSTJINOING     BY 

7liii    °^    »tk*-INiTauCTIONAk 

AO-*«B    SI*  BIV,        if 

NENOBY   lPST<HBkaCT| 
STPESS  (PSTCM0L06T) 

PCaCtPTION  AND  SHDBT 
TEPM  mcmoby  UNOEH  BOBk 
kOAD  STBESS, 

AD-401  i44  01,.  M» 

neaeuBY 

PkueaEtccNcE 

sTNtiTizeo  PkuearsccNCC. 

AD-401  4*1  B,^.*  J, 

MCaeuBT  COHPOUNOS 

STNTHESIS  ICHCNISTavi 


MB! -NAT 


inraevCB  •THTHtsct  or 

TairkuoaoHCtMTktcKCuiiic 
leoikc   •■•  itCTHTk"C"cu*lc 
lofttec. 

*o-*a«    Kl  DIV,      « 

HMOH  vcacTioxs 

NUCkt**  •CSONHNCt 

*  ttviOT  or  ei'^ioN  ncftONtNcci 
^■eoucce   »t   koa   nonCNTun 

T**nsri*  IN  NCSnTIVt  rION 

*  r   TiCk*t  ocaarivc  pion 

*  POtlTIVC  PION  •  N  AT  1,4 

■c«/c, 

•D-*e«  ••!        •!«.   to 

n*ll*«|ll«  (TCtkt 

Pae»V(T|OH  *NB  rao'CKTitf 

1*0  ««l  XlNtnun^TltLe  lt*CN«TM 


lt*ll*«|M«  tTCCkS. 


BtV. 


I» 


nCTAbLaMaVHT 

H**Z«|HC  tTCCkt 

n(T<kk*C«*PM|C  INVCSTICATISH 

or  r*CT*a*  •rrecTiNS 

MOTCM  TOW«M«t*t  or  n*«*6|NC 


•ttCLS. 

*6-*0«  •*•  0I«. 


I» 


TR*N«k*TieN  or  •US*I*N 

•ct(**CHi  NONrtaaeus 

ltCT*LkU*<T, 

*o-»o<  J41       eiVi   I* 

nCTDkoaaAHic  conrowNoi 
ncacuar  canrouNOk 

inraevco  fMTHCstt  or 
TaiPkueaen(THTLni»cu»ic 
leeiec  *nd  niTHtL"CKcuait 
leeiDi. 

nCT*L0B«*NtC  eonrouMOI 

iriCTaA  iiaraiatDi 
laratacD  s'ccra*  or 

Ta/tMSITIOM    NCTAL    *k«OIIDI<. 

*B-4*<  4a*       01 V.  a 

nCT*kt 

aciaroaeiNs  n*T[Kt*i.t 

ncTAL-ecakxlc  tTaucTua*L 
conretiTC  fi*Tcai*Li. 

•e>40«  40S       eiv,   i* 

ntTALf 

suar«ct  r"ortaTiif 

lNTtar*cc  raicTioN  (N 
MOT  nCTAV.  ocrsanATiON, 

*0>40«  <)T  OIV.   it 

nCTCoaiTEi 

inPilCT    SMOCK 

tnracT  or  L*aec  HCTCoaiTcSt 

n*THCNATleAk  ANALTfIt, 

AD-40S  040  DIV.   * 

HCTCoaiTCt 

•  •TCkklTCt  lAaTinCIAkl 

TaAMSbATiON  or  ackSiAH 
acslAaCMi   cOkklklON 
'  or  tmc  aCtT  roao 

NClBLCa  alTM  nlCMOnCTCealTCS, 

*e-40«  *<•       etv.  1 

MCTCeaOLOOICAk  INITaunlMTS 

MTtaenCTcat 

ktouie  riLM  MTCaoMCTaTi 

INSTauMCNT  DtVCkOrHtHT, 

A0-404  J«e       eiv.  • 
■CTCeaekO«iCAL  fAiiLkiTCf 

tTHrOSiA 

atvica  or  ■raeettoiMSf 

or  TMC  IMTCaNATIONAk 

nCTCaeketiCAt.  tATCkkiTt 
aoaitMOr,  Novrnota  i»-t», 

1*41'  W,  •.  fiSVCaNMCNT 

raiNT|H«  orriec,  aAiHiNoTON, 


».  e.,  i«4*. 
«e»4ea  tiT 


0|V, 


MCTCeaOLSOICAL  lATCkklTCS 

aCATMt"  reaccAtTiMi 

(ATCkklTC  aCATMCa  acC0«NAl««AN(r 
A0-40a  oil         DIV.   I 

HCTCoaokOOT 
CLOUD  cevca 

DCTAIkCD  ANALTfIS  Or 

STNorTic  aCATMca  as 
oascavfo  men   rnoToeaArMS 
TA«CN  ON  Tao  aoCKtr 
rklOMTS  ovca  aHiTt 
SANDS,  ace  Miiico, 
JUkT  14,  i««a. 

AD>4e«  OX  DIV.   * 

nCTteaOLODT 

STANDZaOIIATION 

STSTCMATIC  ArpaoACH  TO 

LOCAL  osijccTivc  roaecAST 

STUDIES. 

AD-40S  071  DIV.   • 

ncTcoas 

ATMOsrMcac  CNraT 

"(TtoaiC  INTiatCTIOM 
alTM  TMC  ATMOsrHiaci 

THCoav  or  oaAe  amo 

MCATInt  AMD  COMrABISOM 
■ITM  oDsCavATIOMS. 

AD-40S  lOt  DIV.   * 

ncTcoas 

OAB  lOWItATIOM 

toanslation  or  auttlAN 
acscAacH;   otrru»ioN 
or  ncTCoaic  taaili. 

AO'-AO*  704  DIV.   • 

ncTceas 

rMTSlcAL  raorearics 


■MALL  MCTCOBOIDS  'DCLAT t OMSMia 
•CTatCN  MASSCS  AMD  MASHITUDCt. 
AD>4e«  J7S  DIV.   * 

MCTMAMC 

OIIOATION 

OlieATfON  aCA(V|DMS  Or 
accttlknC  and  HCTHAvC 
im  a  smock  oavc. 

A0-40«  <*1  DIV.   a 

RIcaoHCTCeaoLAtT 

INSTauHCNTATIOM 

rAST  acsroNsc  iHSTawMCMTATioN 
roa  TMC  HCASuaCM(MT 
or  TuaouLCNT  rLwiCS  la. 
TMC  Loaia  ATMOsrMcac 
AND  A  riLN  atADCa 

STSTCH  and  ANALOS  STATISTICAL 
AN*LTI(a. 

AD-4D4  SOI  DIV.   < 

MICaOMIMIATUallATION  llLCCTasMlCSi 

ciacuiTs 

MicaociacuiTs  in  pcasrcsTivc. 

AD*40<I  fS4  DIV.   D 

Hic"osTaueTuac 

continuum  MCCMANICS 

nccMANics  ar  nlCaOMOarMie 

MATCaiALS. 

AD>4e«  fJO         oiv.   is 

NicaoaAvC  ANPLiricas 

I  DAMO 

MiSH  roaca  i-dand  scNCOATOa, 

AD-aO*  IJl  DIV.   0 

MICaOOAVt  COUIPMCNT 

clcctron  acAMS 

courL(B*neeC  tmcodt 
roa  aovanccd  MicaooAvc 

OCVICCS, 

AD-404  lit  DIV.   a 

MlcaoaAvt  (SuirMiNT 
aAoioMCTcas 

aAoloncTaie  iNSTauMCNTATioa 

TCCHNISut  STUBT, 

AD-40<)  4*4  OIV.    I* 

NicaoaAvC  ratouCHCT 

STANDAaoS 

MILLIMCTCa  aAVCLCNSTM 

racoucNCT  standaod. 

AD-401  af4  DIVi   a 

HicaoaAvtS 

aADIATION  HAJAaoS 

MicaeaAvc  MAiAag  octcction 
AMD  aAaNiNS  OCVICCS, 

AO-40*  *00  DIV.   D 

MILITART  nlOICINC 

aMOLC  SQOT  ia*AoiATiaN 

MCTASOLIC  CHANSCS  IN 
MUMAttS  rOLLOaiNi  TOTAL 

BOOT  laaAOiATlON, 

AD-40«  «7a  eiv,    14 

MILITAaT  eaSANKATIONS 

ussa 

lOVlCT  HI6H  COMMAND 
AMO  CCNCOAL  STArr, 

AO-AOa  711  DIV,    ID 

MILITAaT  PtasONNCL 
CIVIL  CNftlNCtaiNfa 

CIVIL  CNOINCCaiNS  CMALLCNCCI 

ouTsieca's  vica  or 
Aia  roacc  civil  CN«iNCca|N«, 

AD-401  17S  DIV,   11 

MILITAaT  aiatONNC^ 

MAMACCnrNT  CNSINlCaiNC 

raoBLCMs  or  surpoaT 
PLANNINO, 

AD>46a  171  DIV,   it 

NILITAOT  PCasONNCL 

ussa 

aoLC  or  TMC  HILITAav 
IN  POST. STALIN  SOVICT 
POLITICS. 

AD«40S  OS*  OIV,   >» 

MILITANT  aATlONS 
AtTITUOf S 

SOLOtCas*  ATTITueCS  TOaAND 

reoos  IN  A  Taap|c*L. 

(MvlaoNMlNTI  PADT  i, 

rikOT  taPCainCNTi   mitmods 
roa  iNsuctNt  rAvONAOLC 
aTtituocs  Toatao  nqvCl 

AND  FAMILlAa  rOOBS 

in  a  TNoriCAL  CNVIaoMMCNT, 

AO-AO^  *«l  DIV,   «e 

MILITANT  STaATCSV 

«acAT  saiTAiN 

SaiTAIN  ANO  TMC  DtPCMSC 

or  acsTcaa  cuaorc, 

A0-40<  7i»  DIV.    ID 

MILITAaT  STaATC«T 

nuclcan  aCAPo><s 

NUCLC**  atAPgNS  AND 
CMANCIMS  STaATCCIC  OUTLOeai, 

AD-401  004  DIV,   ID 

MILITANT  STaATCST 
POLITICAL  SCICNCC 

STaA-TCOT  vcasw*  tactic* 

IN  A  nuCLCAN  ASC,- 

A0*40S  Oi§  DIV,   ID 

MILITADT  STaATCST 
PaOPASAMDA 

pacoicTioN  Op  Political 

ACTION  DT  nCANS  or 
PaOPASANOA  ANALTSIS. 

AD-40a  «71  DIV.   ID 

NILITADT  STNaTCST 

u*ta 


M-M 


accCMT  TatNDS  in  SDVIIt 

MILITAav  POLICT, 

A0>40«  ««4  •!«. 


hilitamt  tactics 
Political  *ci~ 


sciCNcc 

STNATCST  VCatWS  TACTICt 
IN  A  HUCLtAN  A«C. 

AD«40*  0«S  DIV, 


ID 


MILITAav  TACTICS 

uisa 

TaANSLATION  or  auttlAN 
acpeoTSi  aussiAN  MiLITaav 

TACTICS,  l«ai, 

AD-40<  77i  DIV.   It 

MILLIHCTCa  aAVtt 
BTANDANDS 

MiLLIMCTCa  BAVCLCNSTh 

racDuCNCT  standadd, 

AD-AOa  S«4  DIV.   * 

MINIATuaC  CLCCTaSNIC  COUIPMCNT 
PAC«AClNC 

NiHiATuac  PACKAsiNs  or 

CLtCTaONies  in  THacC-DIMCHslOMAL 

roaM, 

*D-40a  SDI  •!«,   • 

Miaaoas 
acSDNAToa* 

aoTATIOMAL  MODCS  IN 

SPMCaicAL-Miaaoa  acsoNAToas. 

Ae-40<l  4«S  DIV.    D 

MOeULCS  iCLCCTaSNICI 
COOL  I  NO 

MIMlATUaC  COLO  PLATC 

MCAT  cicMANSca  roa 

AN  CLCCTaONIC  PACKASC. 

ADoAOa  44*  •!«.    a 

HDisTuacpaooriNO 

LAMINATCS 

paoTccTivc  COATINGS  roa 
DCcp  suanCaecNCC  vCssCld. 


A0-40a  S71 


DIV.   ta 


nOLCCULAa  ASSOCIATION 

eaoPs 

INvCSTISATfON  or  TMC 
COALCSCfNCC  OP  DATta 

oaops, 

A6-40a  ?«7  DIV.   1$ 

NOLCCULAa  SPCCTaoSCOPT 

NiTaeecN  compounds 

CmISIION  SPCCTNgM  OP 

NiTaic  eiioc  IN  THc 

NCAN  INPNAaCe, 

AD-40«  aai         DIV.   <f 

HOLTsecNun  Allots 

TCST  nlTHODS 

paoccouac  poa  cvaluatidh 
OP  coATco  acraACTONT 

ALLOTS. 

AD-40*  yjD  DIV.   IT 


MONITOas 

TCLCVISION  COUIPMCNT 

COMPANISON  op  NANtC 
CSTIHATION  Ut|M«  Bl ACK«AND>aM| TC 
TCLCVISION  AND  TmC 
UNAieCO  CTC, 

AD-40<  «S4  DIV.   aO 

MONTC  CANLO  MCTMOD 
INVCNTONT  CONTNOl 

MONTC  caBlo  nodcl  or 

AN  A|a  POaCC  TTPl 
SUPPLT  STSTCM. 

AD«40a  004  DIV.   ID 

MONTC  CANlO  HCThOO 
SAMPLINO 

use  OP  HULTI.STASi 
SAMPLINO  SCMtMCS  IN 
MONTI  CANLO  COMPUTATIONS. 

Ae-401  J77  DIV.    If 

A  NOrC  ON  aANDOMItCD 
OaANCM  tAMPLINO. 

AO-AOa  «il  DIV.    If 

MONTC  CANLO  MCTMOD 

STOCMASTIC  PaoCCSBCS 

SOMC  MONTC  CANLO  CSTIHATCB 
DP  TMC  TULC  OtSTalDuTIDN, 

AD>40«  7*«  DIV.   IJ 

MONTC  CANLO  MCTMOD 
STMPOSI* 

iNTaoDucToaT  notci  poo 
TMC  paocccDiNas  or 

TMC  SAINSVILLC.  rLOaiDA, 
STMPOSIUN  ON  MONTC 
CANLO  HCTHOOS, 

AD>40a  «*i  tlv.   If 

MOON 

C"ATCalN« 

IMPACT  TMloav  or  TMC 

oaisiN  or  LUNAa  c*ATcat, 

AD-40a  «77         Dtv.  » 

NOON 

•COLOSIC  ASC  OCTCaMIHATIDN 

NOTC  ON  THC  Abc  or 

THC  CANTH>>MeeN  STSTCM, 

AD-4oa  f«a        DIV.   • 

MOON 

PHOTOOaAPHT 

plamctant  and  lunan 

aCSCAaCM  IN  THC  PMOTOONAPMIC 

iNrNANce,  visidlc  and 

ULTNAVIOLCT, 

AD»40«  )S4  DIV.   J 


I 

1 


NATIONAL  DCrcMSC 
BUDBCTB 

TCCHMDLaSICAL  CHAMBC 


AND  LOCAL  CC«H«IIT, 
*D-40a  477 


Dl  r 


. .. Ic  PtasONNCL 

bciCncc  and  btatccbap 

AD>40a  1*«         01 


:'♦ 


NATIONAL  OCriNBC 
TCf  SfAfCS 


unTt_ 

•!d5:s:*!:^ ««'•!• 

TNC  ATOMIC  DO«D  STNATCOT 
•r  Uj  S,  NATIONAL  DCrCNBI 

iD>40<  77<l  Dl^ 


I  ,        Jt 


"AT^ONAL  DCrcNBC 


...I!*5«''*^"''  •'  NuBsiai 

l!^l£'-i  i"    ^"^    CONDUCT 
?I_I*^'1**»  weca  TMC 
CONDITIONS  or  ATOMIC 
■CAPON  APPLICATION, 

AD-40a  7Ba         B|« 


"•«?«••- 


BTBtCnii 


M|N|MAL«T|MC  SNIP  aOUT 

Ao-4oa  isi       eiv 

NCaVDUS  STSTCM 
CCPHAlOPODA 

MCNOaT  STSTCM  or  TMC 
OCTOPUS, 

AD-iea  «7t         DIV 

NCTooaas 

LINCAN  PNOCaAMHINS 

COMPUTATION  or  MAAIMAL 

rLoas  IN  NtTaoNKB, 

AD-4e<  TO*  (|y 

NCTaoaas 

•TATISTICAL  ANALTSIS 

CONBTNUCTINS  HAilMAL 
DTNAMIC  PLOaS  PNOM 
BTATIC  rLOas, 
ADoAOf  |0« 

NCTooaa  rLoa  and 
or  ncpncbcntativcs, 

AD-aOf  141  OIV 

NCTaoaas 

TMCOaCMI 

MAI  rLOa  HIN  CUT 

THCoacH  OP  NCTagaas, 

AD-40S  Ola  DIV 

NCuaOLOST 
aCPOBTS 

NcuaeoioLooT,  ccll  ult> 

DIOPMTSICf  ANO  tLCCTOOPHT! 
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STATISTICAk  ANAkTSIS 

iTcBATivc  nCTMoes 

SOkUTlON  or  A  BANBINS 

PaoBtt"  r»o«  sinabt 

COHPaB I  SONS • 

A0-40J  0<»  OIV,    IS 

ON  r'nriintr'l'V      "»»«"'<• 
nikkiON  PBinc  Nunacas, 

AO-40*  J4I  DIV,    IS 

STATISTICAk  ANAkTSIS 
PBOBABIkJTT 

UNtVABIATC  TSO-POPUkATION 

DlsTaiBuTioN-racc  DiscainlNATii 

A0-40»  J»l  DIV.    IS 


ano  T4NOCN  awcucs. 
4D-40S  oat 


•I*.  I< 


ON. 


STATISTICAk  ANAkTSIS 
STATISTICAL   TCSTS 

IPCCIAkllLB  XUkTIVABlATC 

•CMBCNS-r isHiB  PBOBkCns. 

AD-40B  SN4  DIV.   IS 

STATISTICAk  0*TA 

OATA  PB0CCSSIN6  STITtNS 


NACHINC  TISTINO  POB 

ecviATiON  or  baTa  raoN 

*  PeiSSON  OlSTBlauTION, 

*e-40«  tsa       D|v. 


It 


STATISTICAL  OISTB-IBUTIONS 

NUnCaiCAL  ANALTSlt 

soHi.  rcacCNTAftC  points 

or  THE  NON.CCNTBAk 
T-OISTBIBUTION, 

*e-4oa  sjs       OIV.   It 

STATISTICAk  OlSTBiaUTIONS 

scales 

ASTHPTOTIC  CiPANSIONS 

roa  THE  oisTBiauTioN 

or  MAIInUM  BEvIATIONt 

In  the  BEBNOukki  scMtnc, 

Ao-401  ata       eiv.   It 

STATISTICAk  ruNCTIONS 

coaackATlON  tcchnioucs 

TBANSkATION  or  BUSSIAH 
BCSCABCmI   on  a  PBOBkCH 
or  TMC  COnpABISON  Or 
TOO  CHPialCAk  eiSTBiauTIONB. 

AD-40a  T4f  DIV.    |t 

STATISTICAk  PaoCCSSCS 
INVCNTOBT  CONTBOk 

tOHC  STATISTICAk  PBOPCBTICB 
or  SCkCcTCO  INVCNTOBT 
"OOCkt. 

A0-40a  47*  eiV.   «4 

STATISTICAk  paeecsscs 

NCASUBC    THCOar 
,    TMC    C'ISTCNCt    or    tTATIONaltT 

nCAsuacs  roa  ccbtain 

NABKOV  PBOCE&^CS. 

A0>40a  »JT  DIV.    It 

STATISTICAk  paeecsscs 

NO  ISC 

A  STSTCMATIC  APPBOACM  To  A  Ck*<S 
or  PBOBktMS  IN  TMC  TMEOBT  OP 
NOISC  ANO  OTHCB  BANOOn  PHCJIORCN*. 
II.    OAMPkCt. 

AO-40*  »ja  DIV,    It 

STSTtNATIC  APPBOACM  TO 
A  CkAsS  or  PBoBkLMS 
In  tmC  TMEOBT  or  NOISC 
ANO  OTHCB  BANOOH  PHCNOMCMAI 
ClAHPkES. 

Ae-40i  0*0       •!», 


It 


STATISTICAk  PBOeCSSCt 

eucuciNs  thcobt 

•ibtm-ocath  paeccssfs 


STATISTICAk  TCSTS 

>7AT|STICAk  ANAkTSIS 

—  tPCCIAklllO  NUkT|VA«tAT( 

BCMBCNS.rTsHCB  paetkcns. 

AB-4oa  aaa        olv,   li 

STtCk 

OBop  TCsTiaa 

ecvckOPNCNT  or  a  ea«p.Bci«MT« 

•UkOC  TCST,  I, 

Ao-aea  oti        eiv,  it 

..  I!i*Ii;"*  «"*«*CTCB|STI«t 
er  STBUCTUBAk  nCTAkS, 

Ae-40«  aao       eiv.   i» 

STCCk 

MEAT  TBEATnCNT 

ErrccTS  or  koa-TCxPCBATuac 

TCNPEBINS  ON  PBoPCbTICS 
or  O.atS  CABBON  NI.CB-NO 
•TCCkS. 

AO-aoa  074       eiv.   |» 

STtCk 

nCCMANICAk  PBOPCBTICS 

crrccTS  or  composition 

VABIATIONS  ON  TMl  PBOPCBTICS 
or  iN|.CB.nO-v  STECk, 

AD-40*  047  DIV.    |» 

crrccT  or  cabbon  on 

TMC  MABBCNAaiklTT  AND 
NCCMANICAk  PBOPCBTICS  Or 
SNI-CB-MO-V  STCCk. 

A0-40a  07*  DIV.    |» 

roBMABiklTT  or  ciPcainCNTAk 

MT-IJO/llO  STCCkS. 

AD-AOl  471  DIV,    |7 

cvAkUATioN  or  H|«cckk*Ncews 

CIPCainCNTAk  MT-lloJiiO 
•TlCkS. 

AD-40*  B7»  DIV.   J» 

STCCk 

•CriNIHS  INCTAkkUBfiTI 

errecTS  or  vAcuwH-coNSURABkctL 

CCTBODE  aEMCLT|N6  ON  •• 

'■ojEBTits  or  itNi.ica.tno 

Ai-40a    B77  DIV.        |? 

CVAkUATION    or    VACVUn 
4BC    tiCkTCB    VASCOrfCT-IOeo. 

»0-40a    »««  DIV,        IT 

STCCk 

STBESStS 

PkASTie  TeasioN  IN 

A  SOUABC  CB*N|  STCCk 

aoDi      A   NuncaicAk  tbcatiiint. 

A0-40»  JBO  BIV.   at 

STCCk 

•  TOUSMNttS 

..  Z!i*IS**  tNABACTCaiSTies 

er  STBUCTUBAk  MCTAkS. 

*e-40a  t7o       eiv,   IT 

STCCk 

■CkeiN« 

CVAkUATION  or  I-|NCM-TM|C« 
CkCCTBON-BCAM  SCkBNCNTS. 

AO-aoa  071        eiv,   «4 

BCkOINS  CHABACTCBISTICS 

er  PBODucTioN  (N|-ca.no«v 

STECk, 

A6-4ea  BTB       eiv,  ir 

BCke  CBACKINS  IN  SUBnA*|Ni 

»e-4oa  aat       olv.  aa 

STOCHASTIC  PBocesscs 
OTNAHic  paoeaAnniNe 

OTNAnIC  PaoCBANNINS  AN* 
MUkTI-STAfiC  eCCItlON 

paeecsscs  or  stochastic 

4e-40«  t44  OIV,    It 

STOCHASTIC  PBOCCSSCt 
MONTE  CAakO  ntTHoe 

SOMC  MONTC  CABkO  ESTIMATCS 
or  THC  TUkC  elSTBIBuTION. 

AO-4oa  7»a       eii.   It 
STOCHASTIC  Paeecsscs 

auCUClNS  THCOBT 

sucuciNa  bith  eAkalH*. 

AB-401  |<4       -   eiV,    IS 

STOCK  kCvCk  aoNTBOk 

HATHtHATICAL  ANAkTSIS 

fTecDPlkiNO  paeSkCni 

MATHEMATICAk  TBCATnCNT, 

Ae-401  4J4  J|,.    it 

MiN-HAi  SOkUTlON  or 

AN  INVCNTOBT  PBOBkCn. 

AO-aOf  044         ,,,,   „ 

•*25!  k***"-  CONTBOk 
NATHCHATICAk  MODELS 

NOTES  ON  THE  THCOBT 

or  OTNAHIC  pao«aAHHiNe..-vi . 
THC  BABCHOwsiNc  noeck. 

AO-aoa  aTo        oiv.   to 
■ ANAkTTic  SOkUTlON  or 

THC  SABCHOUSC  PBOBkCM, 

Ae-40t  eat       eiv.  ta 

STOBASC  Tuacs 
paooucTioN 

PBoeuCTION  CN«INCCBINa 

MCASuac  roB  ttpc  ra-tet 

BABBIEB  «aie  STOBASC 

AO-aoa  7j«       eiv.  • 

•TBAIN  IHCCMANIeSt 

HAfHCnATlCAk  ANAkVSIS 

. SENEBAk  TBANSrOBMATIeN 

roa  OBTHOTBOPIC  PkANC 
STBcSS  ANO  PkANC  STBAIH 
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^•eBkOis. 

*e>aea  ?oi 


eiv 


•»;»I«}ie  aiB  caNMANo 

.-  fTBATCalC  A|B  COMMANO 
CONTBOk  STSTCN  laatki, 

40-404  tai       ei« 

•*!II?«'*  «»TCBI»kS 

"eeikiiATioM 

STBCiPikiNa  PBoeLcni 


KATHCNATlCAk  TBCATnImT 

AD-aea  Sj4 


IV 


•TBATCaiC  SABPABC 

wssa 

...i;»"«k*TieN  er  bussiah 

BCPOBTSl  BWSSIAM  RIklTABT 


TACTICS,  laaa, 
Ao-ae*  771 


•  I* 


•TBATCeiC  BAarABC 
•CAPON  STSTCnS 
_..'•  'eyAf  PBCPABCONCSS 

neac  capcnsivc. 

Ao-aes  BTB       eiv 

■*S£!!  i'»TCHOko«Tt 

PCaroBMANCC  iHunANi 

PCaCCPTlON  ANO  Shobt 
TCBn  MCNOBT  UNOCa  Boia 
kOAO  STBCSS, 

AO-aoa  ioa       eiv, 

STBCSSCS 

kBAB  eiSTBiewTlsN 

..  i''*!^]*  »'"*»tcs  pBoewcii 

IN  A  MAlP  PkANC  BT  '^ 

STCAolkT  n0V|N«  kOAOS, 

Ao-aot  o*t       eiv. 

tTBCtSCS 

MATMCNATICAk  ANAkVSIS 

aCNCBAk  TBANSreBMATIOM 

STBCiS  ANO  PkANE  STBAIN 

paetkcns. 

AB-aaa  701       OIV. 

TBANSkATION  07  SBISS 
BCSCABCMI  OPTtCAk  MCTHOO 

roa  THC  oiBCCT  ncasubchcnt 
or  mohcnts  in  thin 

•CNT  PkATCS, 

AO-ao*  i«a       eiv. 


STBUCTUBAk  SEOkOGT 

UNOCBOBeuNO  tIPLOSlONS 

SUBSUBPACE  ACCCkCBATieHl 

AND  STBAiNs  raon  an       ^ 
uNocasaouNo  NuCkcaa 

eCTBNATION. 

AO-aoa  400  OIV 

STBUCTUBAk  PaBTS 
BCBTkklUn 

BCBTLktUH  AS  AN  AIBCBAPI 
STBUCTUBAk  MATCBIAl, 

AO-aOS  044  DIV 

STBUCTUBAk  PaBTS 
PkASTICS 

STB  ' 


HANDBOOK. 

AD-aOa  aao       eiv 
STBCSst   A  PaeBkcn-oBi 

kANOUACC  roa  STBUCTUBAk 
CN«|NCEa|N«, 

AO-aoa  *7a       eiv. 


;i.tt 


STUeCNTS 

psTCHOHCTaict 

aCLATIONSHIPS  AN0N4  THC 

Nctot  ANO  vAkucs  er 

rklSHT  CANOIOATCS. 

AO-aoa  tts       eiv. 

SUBJCCT  INOCIINS 

INroBHATIBN  BCTBICVAk 

STSTCN  roa  CATAkOblNO 
aCrCBENCC  NATCBIAk. 

AD-aea  7ia       eiv, 

SUSklMATION 

BIND  TUNNCk  nOOCkS 

PBCPABATION  or  CAHPHOB 
AND  NAPHTHAkCNC  NODCkS 
rsa  BIND  TUNNCk  tUBklMATIOll 
•TUOIEtl  PBEklMINABT 
•CSUkTt  ON  THE  SUBklPATIDN 

er  A  poiNTce  conc. 

AO-aoa  BIS       eiv, 


suenAaiHC  HUkkt 

STCCk 

roBHABikiTT  er  ciPcaincntK 
HT.|«e/ito  STCCkS, 

AO-aoa   071  •!«, 

•UBMABINC  HUkkS 
BCkOlNS 

rcAsiBikiTT  or  ecvCkOPiMii 
AN  HT-iao/tie  sckonCNT. 

AO-aoa  044  6|V,     7 

ecvCkOPHCNT  er  an  ht-iIo,  to 

•CkeHCNT, 

AD-40*  470  eiv. 

CVAkUATION  or  t-|I.CH-TM| 
CkCCTBON-BCAH  SCkOHCNTS, 

AO-aoa  B7t        olv. 

■CkOINS  CHABACTCBISTICS 


8r  PBoouCTioN  tNi-c*-He-v 
TCC- 


tCk. 

AO-aoa  BTB 

SUBMABIHCS 
SA^CTT 


BIV. 


riBc 

ICNITION  ANO  COMBUSTION 

PBOPCBTICS  er  activatco 

CABBON  eONTAlNINi  AOtOaaEO 

MTOaeCABBONSI  APPLICATION 

TO  SVeilABINC  AIB  PUB|rlCAT|il 


«t 


14 


le 


M 


4t 


it 


•t 


•( 


!• 


li 


I*. 


10 


? 
<  * 
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» 


STSTCNS. 

*e-4ea  ata 

SUSNABIHCs 

NUCkCAB  PBOPUkSION 


OIV. 


I* 


...II*!'^*^""  •'  aussuN 
aaTiCkCi  ON  TMC  ncb 

aMCBICAN  SUBNABInC  'NAUTIkUS*! 
■ITH  COhhCnTABT  ANO  ' 


APPCNDICCS, 

AO-aoa  TBt 


OIV, 


*l 


NAIIMwn  OCNSITT  PACaaeiMS 
•P  AHAkoC  CkCCTBONICS, 


ae-aea  It? 


OIV. 


SUkPONATCS 
tOkUBlkITT 

SSOkUBIkltATION  or  POkaB 
lili'i    '^  niCCkkC-POBHINS 
OAPi  In  a  NONPOkAB 
SOkVCNT. 

ae-aea  ttt       oiv,  a 

•UN 

•IHUkATION 
-  PABANCTCBS.  TCCMNIOUCS, 

*n6  tlSNincAAcc  or 

•OkAB  SinUkATION  IN  SPACt 
•IMUkATlON  TiST  CMAMBCBS. 

AO-ao*  ai4       OIV.   It 

SUPCaACBOOTNANleS 
acousTlcS 

pbopabation  or  roaece 

•OUNOBAvCS  IN  BABCriCO 
•ASOTNAMICS, 

Ao-aoa  aai        eiv.   <t 
PB0PA6ATI0N  or  rate 

SeuNOBAvCS  IN  BABCriCO 
«AS  OTNAMICS. 

AO-aoa  aat       bi«.  ti 

SUPCBACBOOTNANieS 

NUMCBICAk  HCTHOeS  ANO  PBOCCOUBCS 
...BJtCBETC  oaOINATC  TCCHN|BUC 

roa  THE  kiNcXaiZED 

•OkTlNANN  COUATION  S|TH 
aPPklCATION  TO  COUCTTC 

PkOa. 

ao-aoa  7a*        eiv,   « 

suPCBsoNie  rkiCMT 
kirT 

_  OPTIMUM  eiSTalBuTION 
or  kirT  IN  CCBTAIN 
PBISNATIC  aCOIONS  AT 
SUPCBSONIC  SPCCO. 

Ao-aet  eoB       eiv.  a 

SUPCBSONIC  PkOB 
COMBUST  ION 

IGNITION  ANO  AI|-STHHtTBIC 
TUBBUkCNT  PkANC  PBOPAOATIOH 
IN  HTOBOSCN-AIB  ANO 
IN  CTHTkCNC-AIB  HIITUBCS 
AT  SUPCBSONIC  SPtCOS. 

AO-40*  at*  OIV,    10 

BCVlea  or  PBOBkCNS 
IN  APPklCATION  er  SUPCBSONIC 
CONBUSTION. 

AO-aoa  aai       eiv,   lo 

SUPCBSONIC  PkOB 
CONICAk  BOelCS 

TMC  k*niN4a  BOUNOABT 
kATEB  ON  A  CONE  IN 
a  SUPCBSONIC  AIB  STBCAN 

AT  tEBo  ANSki  er 

ATTACK, 

AO-ao*  70S  DIV.   « 

SUPCBSONIC  NOtZkCS 

•coNCTBic  roBMs 

TBANSkATION  or  eCBNAN 
BCSCABCMI   OPTINUM  SMAPCS 

roa  AiiAkkT  svnnCTBicAk 

SUPCBSONIC  THBUST  NOIZkCS. 

Ae-40*  70*       OIV.  a 
SBcecN 

POklTICAk  SelCNCC 

acviCB  or  svcN  BvecMPckT's 

•COMMUNISM  IN  SBCeCN.' 

Ae-4oa  aoi       OIV,  >t 

STNPOSIA 

OATA  PBOCCSSINO  STSTCNS 

SMABC  —A  CUkOST  TO 
COOPCBATIVC  crroBT, 

AO-aot  110       DIV,  to 

STNPOSIA 

elSABNAHCNT 

NOTES  On  a  oibabnancnt 

CONPCBCNCC  BITH  SOVtCT 
teiCNTISTS. 

AO-aoa  tao       eiv,  ji 

STNPOSIA 

MONTC  CABkO  HCTMOe 

iNTBoeUCTOBT  NOTCt  POB 
THC  PBOCCCBINOS  oP 
II'OAlNSVIkkC,  rkOBlOA, 
STNPOSIUN  ON  MONTC 
CABkO  NCTNOeS, 

Ae-40*  at*       OIV,   it 

STNPOSIA 

POklTICAk  SCICNCC 

SCICNtinc  PBOSBCSS  ANO 


POklTICAk  SCICNCC, 

Ao-oes  loa 


OIV, 


If 


STSTCNS  CN«lNCCalN« 

A'Pkico  PsrcHOkoaT 

»  !i5*'!2SS'*  *"•  iMPkicaTioNs 

OP  TMC  STSTCNS  BCSCABCH 

LABOBATOBT  STUDICS, 

AO-40*  ***  DIV.    IB 

ceBBMSCkt   A  rikN  sToiv 
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fnt-Tn 


er  STITCH*  BCSCABCH 

bAeoBATOBTiS  ACTIVITiCS, 

AO-aoa  *S4         oiv.   IB 
THCOBT  or  OBfiAMIIATIONAk 
BCMAviOa  OCBIVINO  rBON 
STSTCNS  BESEABCM  kABOBATOBT 
ITuOICt, 

Ao-let  401       DIV,  JO 

SVtTCnC  CNOlNCCBlH* 

NACMINCS 

...'^•ASIBIklTT  AkCOBITHN 
rOB  ONC-BAT  SUBSTITUTION 
|M  PBOCCSS  ANAKTSIS, 

AO-aot  oat       BIV,   It 

T.  l;.*!*??  5"«l'<t«"INfl  AP^BOACH 
TO  aCklABIklTT, 

AO-ao*  Boa       eiv,  to 

•T^TCNC  CN«lHCCBlN« 

BCSCABCH  PBOCBAN  AoM I N| STBAT |0H 
STSTCNS  BCSCABCH  kABeBATOIlT 


ANO  ITS  PBOOBAN, 

AO-aOa  aat 


OIV,   to 

...  AONINISTBATION  OP  BCSCABCH 
IN  A  BCSCABCH  COBPOBaTION, 

A0-40t  Oil  OIV,   to 

TABkCS 

NCTCpBOkOaiCAk  pabahctcbs 
...•CkCCTCO  MToaOMCTBIe 
TABkCS  POB  kOa  TCMPCBATUBCS 
ANO  PBCSSUBCt. 

AO-aoa  ata       etv.  a 

tahtakun  capacitobb 
nanupactubino  nctmoos 

pboouction  cn6inccbin6 
NCASuBc  roa  impbovco 
ackiABiLiTT  or  sokle 

CkCCTBOLTTC  TANTAkUN 
CAPACITOBS, 

AO-40*  *t«       eiv.  T 

PBOOUCTION  CN6INCEBIN6 

NCASUBC  roa  the  impbovco 

"t'AOIkITT    or    SOklO 
TANTAkUN    CAPACITOBS. 

AO-aoa  aaa       biv,  • 

TCACHIN6  haChINCS 

coMPuTcas 

TCACHINa  HACH|NC«  AND 
CORPUTCB-BASCO  STSTCNS, 

AO-ao*  40S  6|V,   tt 

TCACHINS  MACMINCS 
kCABNINC 

eisTiNauiSHiNC  cbbobs 

OP    MCHOBT    PBOM    CBBOBS 

OP    UNOCBSTANOINB    OT 

TCSTS    "    "tr-INSTauCTIOHAk 

AO-40*  t<*       eiv.  II 

TCkCNCTCB  STSTCNS 
BAOIATION  OAhaSC 

NuCktAB  CrPECTS  PBCOICTION 

TCCHNIOUES  ro*  TtkCNCTBT, 

AO-ao*  Its       OIV,   a 

^'f-^ES?"*  CONNUNICATION  STSTCNS 
kINCAB  PB06BAHNINO 
-..OPTIMAk  UTIklZATION  AND 

citcnsion  or  iNTCBorricc 


TBUNKINO  rAClklTICS. 

Ao-aos  e<B 

'•^JtJOPIeOUN  SICHTS 


OIV, 


... .VCNCSS 

conPabison  or  TCkcsceric 
siSHT  accubact  as  a 

^JJS'II'S  "'  NAONIPICATION 
ANO  TIHC  TO  riBC. 

AB-40*  *B7         eiv.   «• 

TCkCVISION  COUIPNCNT 
BANOC  riNOINC 

CONPABISON  OP  BANCC 
CSTINATION  USINC  BkACK-ANO-BHITC 
TCkCVISION  ANO  THC 
UNAIDCe  CTC, 

AD-40*  *S4  DIV.   to 

TCBNiNAk  OUIOANCC 

•  ATCkklTCS  (ABTinclAkl 
..  APPklCATION  Ar  DTNANIC 
PBDBBANNINB  TO  SATCkklTC 
INTCBCCPT  ANO  BCNOCCVOUS 
PNOBkCNS, 

Ao-aO*  Ota       OIV.   il 

TCBBAIN 

NAOIOkOaiCAk  CONTAHINATIOH 

BCD  STAB  tCBICS  ON 
ATONIC  SCAPONS  ANO 

ANTIATONIC  ecrcNsc. 
••T.  VI  DEACTIVATION 

or  contaninAtco  tcbbain. 

AO-ao*  tia       Olv,   to 

tcbbain 

OAOIOkOOICAk  BABrABC 

ace  STAB  scales  on 

ATONIC  BCAPONS  and 
ANTIATONIC  OEPCNtC, 
JT,  IV.   UTIktZlNS  TMC 
PBOTCCTlvC  PBOPCBTICS 
or  THE  TCBBAIN, 

AD-40*  SIT  OIV,   *• 

TCBBAIN  AVOIOANCC 

AUTOMATIC  NAVISATOBS 
-_  *J!*iTTICAk  INVCSTICATION 
or  CONTBOk  atsUIBCNCNTS 
rOB  MI«H  SPECS  kOS 
AkTITUOC  PENETBATION, 

AO-40*  40*  OIV,   I 

'•fl  HCTNOOS 
STCCk 

NT.:ss;t:i'-ij,v;."'"'""'»*t. 

a»-aoa  bti       oiv,   it 


TCtT    WSAr  ,-o"s 

CNsi>icc«:Na  tcit  rcactouc 

•ITM     L**&C     CENTRAL 
|ail*OI*TtO>l    OVITtCS. 

*o>*os    no  oiv,      ae 

TC»TS 

*T»»«STIC»k,     *H*|.T*i* 

*rPkici>TioN  or   sT«Tisric*k 

nCTMOOS  TO  THE  OitlON 

t-O    >N*lTSIS    or    lOCKIMCMTS, 

•  0-*0«    *nS  OIVi        JO 

TH*iL*«e 
COftnuNMN 

CHIN*,  THAIklNO  AkD 
THE  $P|«IT  or  BaNBuNC. 

*e-4o<i  (I*       oi».  »i 

TMALLlUn 

•UCNCMIN6  IINMIaiTIONI 

SENSITIZED   rtueitesCEiKE, 

AO-40*    4*1  OIV.        I§ 

TMCOKEflt 

riCkO   TMEOitr 

*  NOTE  ON  THE  use 
or  alCK'S  TME9KEI*. 

>D-40«  iSi  01*.   If 

TME*n*L  MaOIATlON 
nEASuoEHENT 

CAtO'llETHie  OEylcE  ro* 
THE  nCtSUNCNENT  or 
T0T»L  HEnIS»HE»|C»L 
ENITTANCt. 

•0-401    ti«  OIV.        li 

THtttnlONIC    C0Nvr*TE»S 
SOL**     fKOtOTioN 

HIGH  TCn»E*«TU«E  SOL** 
THEKnlONlC  SENEKATOKS, 

AO-40*  S7»  OIV,   7 
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Metcalfe.    16  Mar  46,  30p 
ProJ.  NMOOl  006X630 

Ubclassifled  report 

Descriptors:  (^Safety  harness.  Aviation  safety), 
(^Impact  shock.  Safety  harness),  (*AvlaUon  accidents. 
Safety  harness).  Force  (Mechanics),  Load  distribution. 
Strain  (Mechanics),  Failure  (Mechanics),  Humans,  Body, 
Test  methods.  Fibers,  DeOSleratlon.  Commercial  planes. 
Aviation  medicine. 

The  force  required  to  break  aviation  safety  belts  used 
in  private  aircraft  was  determined  in  order  to  correlate 
this  force  with  the  trauma  recorded  in  the  reports  of 
private  aircraft  crashes.    The  force  was  determined  by 
using  a  new  method  of  testing  which  closely  simulates  the 
condiUons  believed  to  exist  In  actual  aircraft  crashes. 
The  results  indicate  that  in  private  aircraft  crashes  man 
has  frequently  survival  impact  loads  of  2500  pounds  with 
no  signs  or  symptoms  of  Injury.   (Author) 


2.  Astronomy,  Geophysics  and 
Geography 


PB-166  CM  Dlv.   2,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Research  and  Advanced  Development  Dlv.,  Avoo  Corp., 

^Mlmington,  Mass. 

CCaiPUTER  METHODS  FOR  HANDLING  THE  K  AND  Q 

INDICES. 

Antarctic  research  and  data  analysis  scientific  rept. 

no.  10, 

by  H.  Nlsslm  and  G.  F.  Rouite.   IS  Nov  63.  41p 

RAD-TR-63-il 

Grant  NSF  C2S5 

Unclassified  report 

Descriptors:  (*Solar  radiation.  Programming 
(Computers)),  (•Terrestrial  magnetism.  Polar  regions), 
(♦Programming  (Conqniters),  Geophysics),  Programmbig 
languages,  Harmooic  analysis.  Data,  Magnetic  fields. 

Presented  and  discossed  ard  computer  programs  for 
reducing  the  K  and  Q  indices  to  an  analytical  form. 
Computations  were  performed  on  an  IBM  1410  computer 
and  applied  to  IGY  and  IGC  data.   The  indices  were  reduced 
in  the  toUowlng  ways:   (a)  the  dasrs  in  a  month  were  ranked 
In  order  of  magnetic  activity  by  using  the  K  index,  (b)  the 
fre<;piency  (ttstrlfaotion  of  K  IhiUces  in  each  month  was 
determined,  (c)  the  K  vslues  were  converted  to  ak  values 


I-S 


and  three-hour  and  menthly  means  were  computed  for  all, 
quiet,  and  disturbed  days,  and  (d)  the  Q  index  was 
harmonically  analyzed.   (Author) 


8.  Electronics  and  Electronic 
Equipment 


AD-429  048 
OTS  Prices: 


Dlv.   8,  2.  5,  30 
HC  $3.00/MF  $0.75 


Stanford  Electronics  Labs.,  Stanford  Univ.,  Calif. 

THE  EFFECTS  OF  THE  AURORA  <»I  RADIO-WAVE 

PROPAGATION. 

Final  rept., 

by  A.  M.  Peterson.   Oct  63,  8^  SEL-63-127 

Contract  AF19  604  1830 

AFCRL  64  100 

Unclassified  report 

Descriptors:  (♦Aurorae,  Radio  transmission),  («Radlo 
transmission,  Aurorae),  Radio  waves.  Propagation, 
Electromagnetic  wave  reflections.  Scattering,  Radar, 
Radio  Interference,  Radar  Interference,  Ionosphere 
propagation.  Analog  computers.  Geometry,  Equations, 
Polu-  regions.  Communication  systems. 

The  research  included  study  of  backscatterlng  and 
forward  scattering  of  radio  waves  by  the  aurora  based  on 
experiments  in  Alaska.   Large-scale  traveling  disturbances 
In  the  F  region  which  travel  southward  from  the  auroral 
aone  were  studied  by  observing  their  effects  on  the  PPI 
photograph  of  long-distance  giound-backscatter  signals. 
Long-range,  lonospherically  propagated,  auroral-zone 
radio  echoes  were  observed  from  Stanford  and  ray  tracings 
using  an  analog  computer  were  prepared  to  help  in 
e3q)lainlng  origin  of  the  echoes.   Radio  noise  believed  to  be 
associated  with  the  aurora  was  observed  in  the  20-  to 
50-Mc  frequency  range,  and  mechanisms  for  noise 
generation  were  studied.   The  research  also  Included  study 
of  the  characteristics  of  field-aligned  lonizaUon  irregulari- 
ties thought  to  be  responsible  for  radio  reflecttons  by  the 
aurora.    (Author) 


AD-433  101  Div.    8,  2S 

OTS  Prices:  HC  $12.40/MF  $3.76 

Army  Electronics  Researcb  and  Dev^opment  Acener 
Fort  Monmouth,  N.  J.  "*       Jt 

PROCEEDINGS  OF  THE  ANNUAL  SYMPOSIUM  ON 
FREQUENCY  CONTROL  (ITtt) 
29  May  63,  940p 

Unclassified  ii^iort 

Symposliun  held  27,  28.  29  May  63.  Sbelbunie  Hotel. 
Atlantic  City,  V.  i. 

Descriptors:  (♦Symposia,  Frequency),  (*Fi!equency, 
Control),  (♦Electronics,  Symposia).  Electronic  equipment. 
Resonators,  Crystals,  Piezoelectric  crystals,  Quartz, 
Crystal  filters.  Quartz  resonators,  FUters  (Electro- ' 
magnetic  wave).  Oscillators,  Masers.  Electron  tubes. 
Lasexs,  Design.  Standards,  Circuits,  Measurement. 
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A  ctdlectloo  of  documents  dealii«  with  frequency  oontrol 
In  the  areas  of  Amdamental  studies,  quartz  crystal 
development  and  engineering,  quartz  crystals  and  circuitry 
atomic  and  molecular  frequency  control,  and  circuits  and 
measurements. 


10.  Fuels  and  Combustion 


of  the  complete  dynamical  equsttoos  ft>r  tfa«  ooatiol 
problem  In  a  way  which  suggests  a  suitable  oontrol  law 
for  an  automatic  regulator.   The  Second  Mettud  of  LyapunoT 
is  used  to  prove  that  this  regulator  is  asymptotically  ■♦tiMft 
in  the  large.   It  Is  not  claimed  that  the  regulator  U  optimal 
in  any  sense.   Rather,  the  purpose  is  to  illustrate  how  the 
inherent  structure  of  the  dynamical  equations  plus  some 
insight,  based  on  the  anticipated  use  of  Lyapunor's  test 
for  stabUlty,  can  suggest  an  (a.B.U.)  control  law.   PlnaUy. 
the  actual  problem  of  opUmlsatlon,  to  which  PontryMU's 
principle  may  be  applied,  is  surveywl  brtefly.   (Auttaoi) 


PB-166  081  Dlv.    10,  17 

OTS  Prices:  HC  $2.00/MF  $0.50 

Montana  State  College,  Bozeman. 

THE  CHARRING  OF  WESTERN  COALS. 

Researoh  and  development  rept.  for  I  Ail  62-31  Dec  63, 

by  L.  Beig  and  R.  L.  Nlckelson.   31  Dec  63.  32p 

Contract  14  01  0001  274 

OCR  RDR4 

Unclassified  report 

Descriptors:  (•Coal,  Decomposition),  (^Decomposition, 
Coal),  Carbon,  Creosote,  Gases.  Chemical  analysis. 
Refining  (Metallurgy),  Economics,  Purification,  Fuels, 
Processing,  Phosphorus,  Lead,  Processii^ 

Four  coals  were  Investigated  tor  the  production  of  char, 
creosote,  and  gas  in  a  concentric  vertical  stainless  steel 
tube  carbonlzer.    Tested  were  2-lnch  minus  coal  from 
O'Donnell  No.  2  mine  at  Glenvllle,  West  Virginia;  Brophy 
mine  at  Red  Lodge,  Montana;  Kenilworth  mine  at  Castle 
Gate,  Utah;  and  the  Elkol  mine  at  Kemmerer,  Wyoming. 
Yields  of  char,  creosote,  and  gas  were  determined  at 
lOOOF,  1250F.  1500F,  and  1750F.   A  thirty-day  continuous 
run  with  the  Utah  coal  was  made  at  1700F  to  demonstrate 
the  reliability  of  the  equipment.   An  economic  evaluation  of 
the  process  as  a  subsUtute  source  for  coke  In  the  West  Is 
presented.   Recommendations  for  future  work  Include  the 
suggestion  that  the  char  from  these  coals  be  converted 
Into  briquets  suitable  for  the  elemental  phosphorus  and 
non-ferrous  metal  smelting  Industries.    (Author) 


13.  Installations  and  Construction 


PB-166  247 
OTS  Prices: 


DlT.    13,  36 
HC  16.00/MF  $2.50 


Burns  and  Roe,  Inc.,  New  York, 

SALINE  WATER  CONVERSION  DEMONSTATION  PLANT 

NO.  2,  SAN  DIEGO,  CALIFORNIA. 

Annual  rept.  no.  2,  1  Jul  63-26  Feb  64. 

Jul  64,  288p 

Contract  14  01  0001  233 

08W  PR114 

Unelassifled  report 

Descriptors:  (*Di8tllUng  plants.  Sea  water),  ("Sea  water 
DesallnaUon),  (*Desalination.  Sea  water).  Performance 
(Engineering),  Maintenance.  OperaUon.  Costs,  Corrosion. 
Marine  btology.  Evaporators,  Heat  transfer.  Computers 
PH,  Salinity,  Pipes,  Steel,  Air  ejectors,  Punms,  CalUbrnia. 
Management  engineering. 

History,  organization,  plant  operation  and  maintenance, 
problem  areas,  achievements  and  recommendations   and 
costs  and  producUon  of  the  San  Diego  conversion 
demonstraUon  plant  No.  2  are  given. 


12.  Guided  Missiles 


PB-166  105  Dlv.    12.  % 

OTS  Prices:  HC  $2.00/MF  $0,50 

Electronics  Research  Lab.,  Univ.  of  Callfomla. 

Berkeley. 

ON  SYSTEMS  OF  AUTOMATIC  CONTROL  OF  THE 

ROTATION  OF  A  RIGID  BODY, 

Iqr  Richard  E.  Mortensen.   27  Nov  63,  49p   ERL-63-23 

Grant  NSF  G15965 

Unclassified  report 

Descriptors:  (^Attitude  control  systems.  Spacecraft) 
(•Rotation.  Control),  Trajectories.  Dynamics,  Motfon. 
Moments.  Vector  analysis.  Matrix  algebra.  Automata, 

The  purpose  of  the  paper  Is  not  only  to  present  a  review 
of  rigid-body  dynamics  but  also  to  present  a  formulaUon 
which  appears  to  be  eq>ecially  suitable  for  treatment  by 
the  techniques  of  Lyapunov  and  Pontryagln  for  studies  of 
stabUlty  and  optimization.  From  this  formulation,  which 
is  based  on  quaternions,  the  Cayley-Rodriguez  parameters 
are  developed.   These  parameters  permit  the  development 


15.  Mathematics 


AD-280  453  Dlv.    15 

OTS  Prices:  HC  $1,00/MF  $0.50 

Case  Inst,  of  Tech,,  Cleveland,  Ohio. 

RELATIONSHIPS  BETWEEN  MOMENTS  OP  NORMAL  AND 

CHI  (1  d,f.)  ORDER  STATISTICS, 

by  Zakkula  Govlndarajulu,   Mar  62,  14p 

Case- Pub- 1057 

Grant  AF  AFOSR62  72 

AFOSR  3340:  N62  17614 

Unclassified  rqwrt 

Descriptors:  (*Statistical  analysis.  Integrals) 
Population  (Mathematics),  Sax^iUng.  Integration. 

Formulae  eiq>ressing  the  (regular  and  mind)  momeata 
of  order  statistics  and  expected  values  of  ttm  quasi-rai«es 
in  samples  from  the  standard  normal  pT-^r*"^.  parkin 
terms  of  the  moments  of  order  statistlos  in  ""x*^  from 
the  folded  standard  normal*  population  or  chi-popidation 
«dth  1  dX.  are  derived.  Only  certain  momenta  of  chl-s>rder 
statistics  can  be  expressed  in  terms  of  the  moments  of  the 
normal  order  sutlsUcs,   The  cumulative  rounding  error 
involved  In  using  these  formulae  recursively,  is  studied. 
(Author) 
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16.  Med 


PB-160  069 
CTSPtIom: 


Div.   1« 
HC  $1.00/Mr 


r 


I  Sciences 


lOiSO 


Naval  Medlosl  Raaearoh  bMt,  Bethesda.  Md. 

THB  ItKLATlC»SHIP  BKTWBKN  THE  FEVER  CAUSED 

BY  BACTKRIAL  PYRDOENS  AMD  THE  FEVER  PRODUCED 

BY  THE  INTRA  VENOUS  INJBCT10N  OF  ACUTE  STERILE 

EXUDATES. 

Rept.  BO.  a. 

by  Ivan  L.  Beonatt,  Jr..  and  Barton  S.  Holderman. 

12  Mar  48.  14p 

ProJ.  NM007  047 

Undaasiflad  report 

Dawr^itora:  (*Fm»rs.  Badtorlal  eortracta).  (•Pyracena. 
Toleranoea  (Phyafcaogy)).  (WBody  fluida,  Pev«ra), 
Vaocinea.  teunianlogy.  Injaotlooa  (Mediolne).  Doga. 
RahUta,  Body  temperature,  BalmooeUa  ^phoaa, 
Eachartohla  ooU.  Pathology,  OlobuUna.  Thorax. 
^••(nyrlbQnuoleio  aclda,  Ritoouolelo  aotda. 

Tha  relattonahlp  between  the  Isver  oauaed  by  bacterial 
prngeoa  and  the  fever  foUo«fe«  Intravenoua  Injection  of 
acute  atertle  exudataa  in  rabUta  waa  inveattgated  by 
oonparlac  tka  n^nnaea  of  normal  and  pyrogen-tolerant 
■nlmalatel^JaotlooaofejMdiAaa.   Exudatea  were  produced 
tjrtbatataraptoupal  Injection  ♦!  turpentine  in  doga.  Uaually. 
although  not  InvarUbly.  the  f>^r-promotii«  aubatance 
appeared  la  tha  chaat  fluid  alter  the  reaction  of  the  exudate 
had  pngreaaed  fnun  alkaline  to  acid  over  a  period  of  four 
s'»^J^  AnlmaU  rwMlviiiig  daily  injeotlona  of  exudate 
Wlad  to  develop  tolerance  to  Ita  tenqwrature-raisiiw 
Mfeot.  in  aharp  contraat  to  Um  progreaaive  leaaening  of 
febrile  reaponae  in  animals  gf  ven  a  oourae  of  daUy 
fejectlana  of  bacterial  pyrogen.  Anlmala  rendered  tolerant 
to  bacterial  pyrogena  palmoalla  ^rphi  and  Eaoherlchia 
^J^S^^"^^  ■howwl  no  toletanoe  to  exudatea,  and  toleranoe 
*f5j"*»rtal  pyrogena  waa  loat  durii«  a  courae  of  dally 
feJwtloaa  of  exudate.  It  waa  concluded  that  the  substsnoe 
In  sterile  exudatea  which  cauMa  fever  in  rabUte  la  not  a 
MBtortal  pyrogen,  (Author) 


PB-160  089  Dlv.    16 

OTS  Prices:  HC  $1.00/MF 

Naval  MOdtoal  Reaearoh  bat..  Betheada.  Md. 

PHOTOFLUOROMETRIC  WJTERMINATION  OP  OALLIUM 

Di  TISSUES. 

Rept.  no,  1, 

by  Horace  C.  Dudley.  6  Jan  4M.  14p 

Proj.  NMOll  013  I  j 

11  Utoelaastfled  report 

Deaortptora:  (•TUsuea  (Btology).  QalttaB).  («Oalltum, 
Tlaauea  (Biology)).  (*Pluor(»iieter8.  BtOlaglcal  aaaay). 
Btochemiatry.  Toxicity,  Or||«ilo  materiala.  Sulfuric 
acid.  Sodium  compouada,  Hyihmidea,  Chloratorm.  Ph, 
Teat  metboda,  HydroiAloric  add,  Meaaurement,  Metala, 
bnpurlttoa.  Fluoreacenoe. 

An  analytical  metlyKl  waa  devoloped  fOr  the  determinatiOB 
ot  gallium  (Qa)  in  organte  and  Mological  materiala.   The 
aampto  la  dlfeatad  with  aulfiirio  acid,  the  exceaa  acid  la 
neutralised  wltii  NaOH,  and  8-lQrdraoiyqutBOltne  la  added. 
Tha  aohitlon  to  extracted  with  chloroform  after  the  pH 
has  been  adjusted  between  6-a.   The  extracted  d^  complex 
to  evaporatMl  to  dryneaa,  tgnited  at  660C..  and  taken  up  in 
dilite  HCl.  Thto  aolutioo  to  treated  with  S-hydroxyqulnollne 
aoltMon  at  pH  3,6-2,8  and  extracted  with  chloroform.   The 
fluoraaoenoe  of  the  chlorofon*  extract  to  meaaured  to  a 
photofluorometer.  uaing  a  meroury  arc  aa  the  light  aouroe. 
Tha  method  to  uoeful  to  the  rahBs  of  3  to  100  microcrama 
offaUltoga.   (Author) 


PB-160  0M  DlT.   16 

OTS  Prtoea:  HC  H.OO/MP  $0.60 

Naval  Medtoal  Reaearoh  bat,.  Bethesda.  Md, 
THE  PHYSIOLOGCAL  BASIS  OF  UNCONTROLLED  CROSS- 
CIRCULATION  IN  DOOS. 
Researoh  rept..  vol.  13.  p.  213-324, 
by  R.  H.  Egdahl.   17  May  55,  16p 
Proj.  NM007  081  31  01 

UnclasaMtod  report 

Deaoripton:  (•Kidneya,  Tranqdantatton),  (•Blood 
tranaftiatona,  Tran^lantation),  (*Tranqilantattoii,  Blood 
tranaftialooa).  Blood  droulatton.  Pulae  rate.  Body 
temperature.  Druga,  Cannulatton.  Labeled  aubataaoea. 
Arteries.  Veina.  Surgical  techniquea.  Totoraaoea 
(Phyalology).  Shook  (Pathology),  Doga. 

ItoooBtrolled  orosa-olroulatton  to  a  aimple  procedure  for 
effeottvaly  mixing  the  blood  streams  of  two  ««ii'«als.   It 
has  a  low  mortality  and  morbidity,  and  may  be  repeated 
daya  or  weeks  after  the  Initial  procedure  without  danger. 
Mean  blood  pressure,  pulse  rate,  and  tomperature  valuea 
to  the  cross-clroulated  partnen  vary  independently,  and 
flows  of  from  200-750  oc/mtoute  are  obtained.  The  blood 
atreama  of  the  animals  are  rapidly  and  thoroi^y  mixed, 
and  druga  injected  to  one  partner  appear  to  the  other  to 
leaa  than  30  aeconda.  Regulation  of  flow  to  ths  croaa 
circulation  technli^pie  la  unneoeasary  tor  moat  tovestigatlve 
and  therapeutto  appltoattona.  provided  the  polyethylene 
tubing  connections  between  the  two  snlmals  are  of  the 
aame  diameter.   (Author) 


PB-160  093  Div.    16 

OTS  Prtoea:  HC  $1,00/MP  $0,60 

Naval  Medical  Reaearoh  btst.,  Betheada,  Md. 

PLASMA  POTASSIUM  CUSVES  IN  THE  RABBIT. 

POLLOWmO  SINGLE  AND  REPEATED  INJECTIONS  bp 

POTASSIUM  CHLORIDE. 

Reaearoh  rept. 

ty  R,  Truacoe  and  R.  L.  Zwemer.   18  May  63,  16p 

Proj.  NM007  081  02  11 

Unolasalfled  rqiort 

Deacr^iton:  (•Potaaaium,  Toxic  toleranoea), 
(•Toric  toleranoea.  Potassium),  Potassium  conqxNmds, 
Chtorldea.  Rabbito.  Blood jdasma,  Electrolytos(Phy8ioloKy) 
Injeotlon  (Medicine),  Shock  (Pathology).  Toxtetty.  Cells 
(Biology),  Pathology,  Lethal  doaage. 

Plaama  potassium  leveto,  to  H  toteranoe  curvea  after 
injectton  of  KCl  solutions,  were  determined  by  a  mtoro 
method  developed  by  the  autfaore  and  currently  modified. 
Sln^e  intraperitoneal  tojectlons  of  more  than  0.575  gm. 
KClAg.  body  weight  cause  death  witWn  15  to  30  minutoa, 
with  torminal  plasma  K  values  rsn^tog  from  58  to  85 
mg/lOO  ml.  When  a  sublethal  dose  of  KCl  to  repeated  at 
24-  or  72-hour  intervala.  the  elevattooa  to  plaama  K  are 
greater  and  more  proloogad  than  after  an  initial  doae. 
lite  curvea  are  Interpreted  aa  tnrti«flting  rapid  tranafer 
of  plaama  K  into  oeUa,  aome  oonatituent  of  whtoh  can 
oon^ne  with  K  tona  untfl  aa&iratad.  Renal  elimination 
effect  to  lowering  plaama  K  to  thought  to  be  at  a  atower 
rate.  Slni^e  plaama  K  determtoations  give  little  evidence 
of  the  ability  of  an  individual  to  oope  with  an  abnormal 
increment  to  potaaaium,  (Author) 


PB-160  095  Dlv.    16 

OTS  Prtoea:  HC  $1.00/MP  $0.60 

Naval  Medtoal  Reaearoh  taat,,  Betheada.  Md, 
POTASSIUM  TOLERANCE  IN  VARIOUS  ANMAL  SPECIES 
by  Rayxmmd  L.  Zwemer.   22  May  50.  14o  *• 

Pro).  NM007  081  02  09 

Unclassified  rqmrt 
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Oeacrlpton:  (*Pota8sluBi,  Toxic  tolerances),  (*Toxlc 
toleraoces.  Potassium),  Amphibians,  Reptiles,  Birds. 
Mammals,  Potassium  compounds.  Chlorides,  Lethal 
dosage,  Temperature,  Muscles,  Nervous  system.  Blood 
cinnilation,  Tissues  (Biology),  Electolytes  (Phjrsiology), 
Cells  (Biology),  Injection  (Medicine), 

Id  certain  amphibia,  reptiles,  birds,  and  mammals 
it  was  found  tluit  0.9  to  1.5  mg/gram  body  weight  KC 1  was 
the  minimal  lethal  dose  for  normal  adult  specimens.   One 
hundred  and  ten  toads  and  814  mice  were  used  to  establish 
the  dose  lethal  to  50%  of  the  animals,   la  mice  this  was 
found  to  approximate  0.01  ml/g  of  6.35  KCl  Up.   Death 
usually  occurred  in  5  to  16  minutes.    For  toads  kept  at  an 
environmental  temperature  of  20  -  22C  the  LD50  was 
calculated  to  be  0.01  ml/g  of  8%  KCl.   Symptoms  of 
potassium  poisoning  are  described  for  the  various  species 
with  reference  to  muscular,  vascular  and  nervous  systems. 
It  was  found  that  some  of  the  ctianges  were  reversible,  If 
smaller  amounts  were  used,  but  that  ttie  time  relation  of 
tlie  return  to  normal  conditions  was  not  tlie  same  for  all 
tissues.    (Autlior) 


PB-160  100  Div.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Medical  Research  Inst.,  Bethesda,  Md. 

THE  PRESENT  STATUS  OF  OUR  E^ERIMENTS  WITH 

FREEZE-DRIED  GRAFTS. 

Research  rept.,  vol.  13,  p.  291-304, 
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Descriptors:  (*Freese  drying.  Tissues  (Biology)), 
(^Transplantation,  Freeze  drying),  (*Surgical  techniques. 
Transplantation),  Storage,  Cells  (Biology),  Adaptation 
(Physiology),  Arteries,  Booe,  Skin,  Esophagus,  Biliary 
system.  Urinary  system,  Biological  contamination. 

Freeze-<lrled  tissue  used  for  grafting  has  been  successful 
after  storage  at  room  temperature  for  periods  of  more  than 
two  years.   The  oells  of  tbe  grafts  are  dead,  but  ttie  parts 
of  tlie  tissues  which  perform  only  mechanical  functions 
continue  to  carry  out  their  role  while  the  host  replaces 
tliem  with  its  own  tissue.    Host  tissue  reaction  to  the 
freeze-dried  grafts  has  been  demonstrated  to  be  less  than 
tliat  of  comparable  fresh  homologous  tissue.   In  dogs 
freeze-dried  arterial  homografts  have  given  letter  results 
than  fresh  homografts,  and  freeze-dried  arterial  hetero- 
grafts  were  siqjerior  to  fresh  heterografts,  tliouf^  inferior 
to  the  tiomografts.    Freeze-dried  homologous  bone 
appeared  as  satisfactory  as  homologous  bone  preserved  by 
other  mettiods.   Other  tissues,  wlien  freeze-dried  and  used 
as  homografts,  gave  good  results  where  sterility  could  be 
maintained.    Dura  and  fascia  used  to  replace  tlie 
respective  host  tissues  were  satisfactory.   Arteries  were 
used  successully  as  tendon  sheaths.    However,  experiments 
failed  In  which  the  surface  of  the  freeze-dried  tissue  was 
e;qx>sed  to  contamination  or  strong  chemical  irritation. 
Projects  in  which  freeze-dried  artery  was  used  for 
esophagus,  common  bile  duct,  and  ureter  are  examples  of 
this  latter  type.    Freeze-dried  skin  used  experimentally 
as  homografts  slougiied  at  about  tlie  same  time  as  fresh 
homografts  of  skin  used  as  controls.   (Author) 
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THE  PRESERVATION  OF  ARTERIAL  SEGMENTS  BY 

THE  FREEZE-DRYING  METHOD, 
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Descriptors:  (^Arteries,  Freeze  drying),  (*Freese 
drying.  Arteries),  (*Transidantatlon,  Arteries),  Aorta, 
Storage,  Tissues  (Biology),  Adaptation  (Physiology), 
Thrombosis,  Surgical  techniques,  Elasticity,  Pathology, 
Infections,  Histological  techniques. 

Segments  of  ftomoral  arteries  and  aortas  2  to  10  cm. 
long  were  removed  from  donor  dogs,  frozen,  and  lyophlllsed. 
Lyophllized  vessels  were  implanted  in  two  groups  of  dogs; 
in  one  group,  grafts  were  implanted  Into  femorad  arteries; 
and  the  otlier  into  abdominal  aortas  between  the  renal  and 
inferior  mesenteric  arteries.   The  vessels  were 
hydrated  with  physiological  saline  before  implantation. 
Vascular  channels  of  satisfactory  size  resulted  in  all 
experiments.   Grafts  were  studied  from  seven  days  to 
tttree  montlis  after  implantation.   Tliese  vessels  seem 
capable  of  wittistanding  arterial  pressure  and  resemble 
homografts  in  all  respects.   There  is  little  thrombus 
formation.   In  animals  observed,  firm  union  could  always 
be  demonstrated  between  tbe  graft  and  Uie  host.    From 
these  preliminary  ejq>eriments  it  is  believed  that  lyophllized 
vessels  may  be  used  in  human  subjects  if  circumstances 
demand  tbe  immediate  bridging  of  arterial  defects.   (Author) 


PB-160  109  Div.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Medical  Research  Inst.,  Bethesda,  Md. 

THE  MEASUREMENT  OF  HIGH  FREQUENCY  SOUND 

VELOCITY  IN  MAMMALIAN  SOFT  TISSUES. 
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Descriptors:  (*Sound  transmission,  Tissues  (Biology)), 
(*Tissues  (Biology),  Sound  transmission),  (* Acoustic 
properties.  Tissues  (Biology)),  Interferometers, 
Measurement,  Sound,  Velocity,  Liquids,  Mammals,  Mgii 
frequency.  Temperature,  Audiofrequency,  Diagnosis, 
Therapy,  Pathology. 

A  two  crystal  interferonaeter  for  rapid  measurement  of 
sound  velocity  in  liquids  and  soft  animal  tissues  is  described. 
Velocities  can  be  determined  to  within  three  parts  per 
tliousand  with  a  path  length  of  a  few  millimeters.   The 
frequencies  used  are  1,2,4,12,  and  36  mc.   Temperature  is 
controlled  to  O.IC.   A  phase  comparison  method  is  used 
for  wave  length  incorporating  a  dual  heterodyne  reduction 
to  audio-frequency  with  presentation  as  a  Lissajous  figure 
on  an  osGillosc<^>e.   Results  are  given  for  a  few  mamma- 
lian tissiies  showing  ti>e  precision  and  reproducibility  of 
measurements.  (Author) 
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Descriptors:  (*Freezing,  Tissues  (Biology),  (*Frostblte, 
Pathology),  (*Mllitary  medicine.  Frostbite),  Cold  weather 
tests,  Injuries,  Cells  (Biology),  Damage,  Anoxia,  Ex- 
posure, Body  temperature.  Cardiovascular  system, 
Metabolism,  Nerve  impulses.  Diseases,  Visual  inspeotton. 

An  investigation  into  the  mechanism  of  cold  Injtuy  was 
made  both  e;q>erlmentally  and  theoretically.    Freezing  of 
tissue  was  shown  to  produce  massive  cellular  dislocation 
wliich  undoubtecly  causes  a  nonqiecific,  irreversible  cell 
damage.   Cold  injury  wltlwut  freezing  introduced  selective, 
cummulative  damage,  primarily  tlirougfa  anoxia,  into  other- 
wise viable  tissue.   The  outlook  for  early  therapy  in  either 
Injury  is  discussed  but  not  considered  hopeful.   However, 
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it  Is  shown  that,  by  maintaining  a  rigid  dlstinotloii  between 
freezing  and  nonfreecing  Injuries,  a  working  hypthesis  for 
tbe  mechanism  of  injury  may  be  estaUlsbed  which  is  In 
concord  with  clinical  obeervalions  as  weU  as  with  many 
apparently  confiictlng  experiUkental  results.   (Author) 
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METABOLIC  STUDIES  OF  INTACT  PERFUSED  CALF 
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Descriptors:  (•Adrenal  glands.  Metabolism), 
(•Metabolism,  Adrenocortlaotropic  harmones),  (•Adrenal 
cortex  hormones,  Radiation  effects).  Endocrine  ^ands. 
Tissue  extracts,  Biosynthesis,  Enzymes,  Inhibition, 
Organic  compounds,  Oxido reductases.  Gamma  rays. 
Steroids,  Amino  acids.  Fatty  acids.  Glycolysis,  Carbo- 
hydrates, Biochemistry. 

A  simple  aerobic  and  anaerobic  (N2  plus  TTC)  perfusion 
technique  was  employed  to  study  the  Intermediary  meUb- 
ollsm  of  intact  calf  adrenals  and  the  effect  of  disparate 
chemical  and  physical  agents  on  their  metabolic  activity 
and  steroidogenic  function.   The  results  demonstrated  that 
Meyerhof-Embden  and  Krebe-Johnson  carbohydrate  in- 
termediates were  rapidly  oxidized  in  contrast  to  amino  and 
fatty  acids.   Studies  with  various  selective  enzyme  in- 
hibitors confirmed  the  role  of  the  glycolytic  and  terminal 
aerobic  pathways.   The  nature  and  intensity  of  the  effects 
of  these  agents  on  the  steroidogenic  processes  paralleled 
those  on  the  metabolic  activity  with  the  striking  exception 
of  Amphenone  B,  which  produced  only  a  minor  decrease  in 
the  oxidative  metabolism  and  one  of  75  percent  in  cortlcold 
output.    A  24-hour  incubaUon  at  8C.  and  exposure  to  gamma 
radiation  (1,900-2,700  r)  revealed  a  similar  dissociation 
twtween  their  effects  on  the  metabolic  and  steroidogenic 
acUvlUes  of  the  adrenal.  Thus,  whUe  a  pronounced  decline 
in  metabolic  activity  was  invariably  associated  with  a 
diminution  in  btosynthetic  function,  the  latter  can  be  markedly 
depressed  without  a  corresponding  depression  in  the  former. 
(Author) 
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Descriptors:  ('Reading  machlaes.  Training  devices), 
(•Training  devices,  Reading  ihachlnes).  Hearing, 
Blindness,  Performance  testa.  Selection,  Standardization. 

The  following  conclusions  were  drawn:   (1)  Selected  and 
screened  blind  subjects  can  perform  satisfactorily  with 
the  reading  device,    (2)  The  present  200-les8on  training 
program,  with  a  few  possible  modtftcatlons,  appears  to  be 
one  successful  method  of  training  these  subjects.   All 
training  and  use  of  the  reading  device  should  Incorporate 
mechanically-aided  tracking. 
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A  portion  of  the  original  document  contains  fine  detail 
which  may  make  reading  of  photocopy  difficult. 

Descriptors:  (*Refractory  metal  alloys.  Rolling 
(Metallurgy)),  (•Rolling  (Metallurgy),  Refractory  metal 
alloys),  (♦Vacuum  apparatus,  Rolling  (Metallurgy)), 
Molybdenum  alloys.  Titanium  alloys.  Zirconium  alloys. 
Niobium  alloys.  Tantalum  alleys.  Tungsten  alloys. 
Casting  alloys.  Powder  alloys.  Sheets.  RoUlng  mills. 
Controlled  atmospheres.  Mechanical  properties.  Surface 
properties,  Mlcrostructure.  Hardness,  Tensile  properties. 
Ductility,  Impurities,  Temperature,  Pressure.  Deforma- 
tion. Vacuum,  Impurties. 

Ten  representative  refractory  metal  alloys  were  chosen 
for  vacuum  rolling  studies.   The  degree  and/or  the  effect 
of  contamination  incurred  on  90Ta-10W,  F-48,  D-31,  TZM, 
and  Mo+0.5%T1  sheet  hot  roUed  at  0.5  microns  and  at  100 
microns  pressure  was  evaluated  over  a  range  of  rolling 
parameters.    Data  is  presented  showing  qualitative  dif- 
ferences in  fabricability  with  pressure  erf  each  of  these 
alloys.    Mechanical  property  and  metallographlc  data  pro- 
vide a  quantitative  indication  of  vacuum  purity  levels 
required  to  prevent  surface  contamination  or  minimize  its 
effect  in  various  alloys.    Two  alloys  -  D-41  and  W+.6CB  - 
could  not  be  successfully  processed  to  starting  size  sheet 
for  vacuum  rolling  studies  due  to  the  lack  of  sufficiently 
developed  sheet  processing  procedures.    In  addition, 
technical  difficulties  prevented  the  vacuum  rolling  and  ' 
evaluation  of  three  tungsten  base  materials  chosen  for 
evaluation.    (Author) 
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REAGING  OF  INCONEL  X  SHEET  MATERIAL  AFTER 

SEAM  WELDING. 

Final  rept., 
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LeglbiUty  of  this  document  is  In  part  unsatisfactory. 
Reproduction  will  be  made  from  best  available  copy. 

Descriptore:  (•Nickel  alloys,  Aging  (Materials), 
{•Welding.  Nickel  alloys).  (♦Heat  treatment.  Nickel  alloys). 
Chromium  alloys.  Iron  alloys.  Aluminum  alloys,  Titanium' 
alloys.  Niobium  alloys,  Heat-resisUnt  metals  and  alloys. 
Sheets.  Welds,  Mechp^Ioal  properties.  Distortion.  Ducts, 
Tensile  properties,  Mlcrostructure. 

Solar  Alroraft  has  reported  excessive  distortion  In  the 
fabrication  of  BLC  ducts  when  Inconel  X  sheet  is  seawelded 
in  the  annealed  condition  and  then  heat  treated.    To  eHmi- 
nate  this,  Solar  proposes  to  weld  the  Inconel  X  after  heat 
treatment  followed  by  reaging.   To  examine  the  effect  of 
this  procedure  on  the  mechanical  properties  of  Inconel  X, 
three  test  panels  were  fabricated.    Panel  1  was  welded  in 
the  annealed  condition  and  then  heat  treated  (MAC  proce- 
dure). Panel  2  was  heat  treated  followed  by  welding  and 
Panel  3  was  heat  treated,  theri  welded  followed  by  reaging 


per  Solar  procedure.   Tensile  tests  on  specimens  from 


i 


S-5 


tbeae  panels  (irelded  and  unwekM)  showed  equlTaleot 
mechanical  properties  for  MAC  and  Solar  procedure.   The 
hardness  through  the  weld  Is  sll^ttly  lower  for  the  Solar 
procedure,  but  the  hardness  through  the  fusion  sone  and 
unaffected  sone  follows  the  same  pattern  as  for  MAC 
procedure.   Welds  In  all  panels  showed  some  Intrusion  and 
Panel  1  also  showed  excessive  expulsion.    (Author) 
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Descriptors:  (*Nickel  alloys.  Welds),  (•Wel(to,  Heat 
treatment),  (*Heat  treatment.  Nickel  alloys),  Chromium 
alloys.  Iron  alloys,  Aluminum  alloys.  Titanium  alloys. 
Niobium  alloys,  Fracture  (Mechanics),  Stresses,  Tests, 
Heat-resistant  metals  and  alloys,  Mlcrostructure. 

Heat  treatment  of  light  gage  Inconel  X  weldments  often 
results  in  the  formation  of  cracks  in  fusion  weld  zones.   To 
evaluate  this  behavior,  weld  restraint  specimens  were 
fabricated,  which  approximate  the  stress  conditions  in 
.025  to  .025  butt -welded  Inconel  X  weldments,  and  heat 
treating  schedules  were  varied  in  an  attempt  to  produce 
cracking.   The  basic  heat  treating  schedule  followed  was 
an  HOOF  thermal  stress  relief,  a  1700F  stress  relief,  and 
a  two-hour,  1300F  age.   Eighteen  different  heat  treating 
cycles  were  evaluated,  based  on  combinations  of  three 
variables:    (1)  hold-time  at  HOOF,  (2)  heating  rate  from 
HOOF  to  1700F,  and  (3)  hold-time  at  1700F.    After  heat 
treatment,  the  welds  were  examined  by  means  of  visual 
inspection,  syglo  penetrant  Inspection,  X-ray  radiography, 
and  metaUograpby  and  found  to  be  free  of  cracks.    (Author) 
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Descriptors:  (*Wind  tunnels,  Balances).  (•Balances, 
Wind  tunnels),  Design,  Model  tests.  Weight,  Aero- 
dynamic configurations.  Electrical  equipment,  Membranes, 
Sensitivity,  InstrumenUtion,  USSR. 

Invention  consists  of  a  six-compooent  wind-tunDsl  bslaaoe 
in  which  a  model  is  provided  with  fairii^,  the  model  beii^ 
connected  with  a  holder  with  the  sensitive  elements  of  the 
balance  for  which  there  are  used  inductive  converters  of 
displacements,  the  converters  beii^  connected  up  to  a 
bridge  circuit  into  the  arms  of  which  there  are  Introduced 
supplementary  converters  for  compensating  the  monwnts 
not  subject  to  measurement,  the  balance  being  distinguished 
by  the  fact  that,  for  the  purpose  at  measuring  small  aero- 
dynamic forces,  for  determining  horizontal  forces  and 
moment  there  is  used  a  frame  on  elastic  supports  bearing 
the  core  of  the  converters,  and  for  the  determination  of  the 
vertical  force  and  moments  a  membrane  is  used  the  axis 
of  which  coincides  with  the  direction  ot  the  force  to  be 
measured.    (Author) 


31.  Ships  and  Marine  Equipment 


AD-442  482  Div.    26,  17 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wri^-Patterson  AFB,  Ohio. 

METHOD  OF  PRODUCING  FINE  WIRE, 

by  L.  A.  Lysenko  and  N.  S.  Agustievich.    11  Jun  64,  6p 

FTD  TT64  99;  TT  64  71193 

Unclassified  report 

Unedited  roug)i  draft  trans,  al  Russian  patent  156,146, 
appl.  no.  777.527/22-2,  27  Apr  62. 

Descriptors:  (*Wlre,  Drawing  (Machine  processing)), 
(•Drawing  (Machine  processing).  Wire),  Manufacturii^ 
noetbods.  Gold,  Platinum,  Copper,  Gold  alloys.  Platinum 
alloys.  Pipes.  Thickness,  Composite  materials.  Cladding. 
Material  removal.  USSR. 

Invention  consists  of  a  method  of  obtaining  thin  wire,  for 
Ex.,  of  the  diameter  of  0.001  mm,  by  drawing  a  bimetallic 
billet  with  subsequent  scouring  of  the  outer  surface  which 
Is  distinguished  by  the  fact  that  for  the  purpose  of  getting 
a  coDStaot  section  ot  a  finished  wire  one  gets  a  bimetallic 
billet  by  introducing  a  core  of  one  metal  Into  a  tube  at 
another  metal  prepared  with  high  polish  of  the  Inner 
surface.    (Author) 
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POST-BUCKLING  BEHAVIOR  OF  WIDE  SHIP  PLATDiO  -  - 

NUMERICAL  RESULTS, 
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Descriptors:  (*Shlp  plates.  Deflection),  Buckling 
(Mechanics),  Stresses.  Compressive  properties,  Loadli^ 
(Mechanics). 

Using  Levy's  general  solution  for  the  differential  equations 
of  plates  with  large  deflections,  the  post-buckling  behavior 
of  wide  plates  is  investigated  numerically.  The  results 
obtained  show  that  the  widespread  use  of  the  one-term 
solution,  proposed  by  Bleich.  can  lead  to  an  over-estlmatloa 
of  the  load-carrying  capacity  of  wide  ship  platli^  of  more 
than  100%.   The  report  contains  two  design  charts  with 
wlilch  the  effective  width  and  excess  of  budding  load  accom- 
panied by  yield  stresses  in  the  plate  can  be  obtained.   Tiw 
experimental  investigation  of  the  post-bucklli^  behavior 
of  a  wide  plate  is  discussed.   (Author) 
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Princeton  Univ..  N.  J. 
THE  DECISION  OF  ARNOLD  6CHOENB ERG'S  TWELVE- 
NOTE-CLASS  SYSTEM  AND  RELATED  SYSTEMS, 
by  Michael  Kassler.   1961.  17|0k> 

!  Unclassified  report 

Descriptors:  (*Music,  Mathematics).  (•Decision 
theory.  Music),  Language,  Programming  (Con^Hiters), 
Digital  computers.  Communication  theory. 

The  paper  represents  the  first  known  attempt  to  explicate 
structural  characteristics  conunon  to  the  elements  of  a 
laige  set  of  written  musical  compositions  (twelve-tone)  by 
'rationally  reconstructing'  a  logical  system,  of  which  the 
compositions  are  Instances  under  interpretation,  with  rigor 
sufficient  to  permit  the  presentation  of  what  is  essentially 
a  general-purpose-dlgital-oomputer  program  for  the 
decision  procedure  of  the  systKn. 
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Computation  Lab.,  Harvard  Vtit.,  Cambridge,  Mass. 
SOME  FLEXIBLE  INFORMATION  RETRIEVAL  SYSTEBB 
USmO  STRUCTURE  MATCHING  PROCEDURES, 
by  Gerald  Salton  and  Edward  H.  Sussenguth.  Jr. 
1964,  12p 
Grant  NSF  GN82 

Unclassified  report 


Proceedings 
p.  587-597. 


Spring  Joint  Coaaputor  Conference  1964. 

Descriptors:  (*Information  retrieval.  Data  process ii^ 
systems).  Identification,  Language,  Word  association. 
Subject  Indexing,  Documentation,  Programmlng(Comput- 
ers).  Dictionaries,  Graphics,  Toipology,  Set  theory. 

A  topological  structure-matehtng  procedure  was  pro- 
grammed for  the  7090  computer  which  does  not  depend  on 
a  specific  ordering  of  the  nodes,  nor  on  the  presence  or 
absence  of  certain  specified  substructures.    Little  or  no 
backtraddng  is  required,  and  the  method  can  be  used  to 
detect  complete  as  well  as  partial  matohes.   The  basic 
idea  is  to  determine  certain  sit^le  properttes  of  the  nodes 


of  the  two  structures  to  be  matehed,  and  to  equate  those 
subsete  of  the  nodes  In  the  two  structtires  which  exhibit 
equivalent  properties.   A  standard  procedure  Is  then  used  to 
form  new  matehing  subsete.  and  to  break  down  already 
existing  subsete  into  sete  with  fewer  members.   The  pro- 
cedure is  completely  determinate  except  in  cases  wiiere 
it  is  necessary  to  resolve  certain  symmetries  in  the  con- 
nection pattern  of  tl>e  nodes. 
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Unclassified  report 

Descriptors:  (*Sclentlfic  research.  Reviews),  (•Naval 
research.  Reviews),  Nuclear  physics  laboratories.  Algae, 
Chemistry.  Esters,  Electrochemistry,  Mechanics, 
Fracture  (Meclianlos),  Plastics,  Metallurgy,  NioUiun, 
Titanium  alloys.  Refractory  metals.  Metal  films.  Ceramics. 
Crystal  growth.  Steel.  Optics,  Nitrogen.  Radio,  Lunebeif 
lens  antennas.  Radar.  Solid  state  physios.  Crystals, 
Phase  studies.  Patento. 

Contents: 

The  NRL  Higb  Level  Radiation  Laboratory,  by  H.  E.  Watson 

and  L.  E.  Steele 
Pressure  as  a  Factor  In  Algal  Growth,  by  P.  J.  Hannan 
Chemistry:  Synthesis,  oharaotorizatlon.  and  ester-ester 

iaterohange  study  of  2-ethylbexyl  benzyl  azelato. 

Investigations  of  the  kinetics  of  hydrogen  and  oxygen 

reactions  on  a  platinum  electrode. 
Meohantos:   A  comparison  of  cyclic  fatigue  crack  propaga- 
tion with  single  cycle  crack  toug^mess  and  plastic  flow. 

Compression  failure  mechanisms  in  glass  reinforced 

plastics. 
Metallurgy  and  Ceramics:   Fracture  tou^mess  tests  for 

titanium  alloy  plate  and  forgings.   Influence  of  test 

oonditlODS  on  the  behavtor  of  refractory  metals.   Ntotaium 

blcrystals.   Metallographlc  study  ot  fatigue  damage. 

Ferromagnetic  resonance  of  irradiated  iron-nickel  films. 

Growth  of  prismatic  A1203  crystals  on  Sn-Al  alloys. 

Electrical  properties  of  FeO.  Development  of  hl(^ 

strength  structural  steels. 
Optics:   Molecular  Spectra  of  Nitrogen. 
Radto:  Charaoterlstlcs  of  the  Luneberg  lens  antenna  at 

MolokaL   A  fixed-array,  high-data-rate,  search  and 

belgbt-finding  radar. 
Solid  State  Physios:  Indirect  Optical  transittons  in  KBr. 

Colloids  in  alkalal  hallde  crystals.   Anodization  as  a 

technique  for  distinguishing  phases  in  Zr-Nl  alloys. 
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SERVE  THE  BUSINE^  COMMUNITY 

1  JS*.^*^^*  °^  Commerce  maintains  Field  Offices  to  enable  the  business  community  to 
avail  Itself  locally  of  Government  facilities  designed  to  promote  commerce.  Working  closely  with 
vanous  umtsm  the  Department  and.  when  necessary,  with  other  Govermnent  agendes.  the  Field 
Offices  provide  business  services  to  manufacturers,  wholesaler,  retailers,  trade  publications,  trade 
a-ooations,  advertomg  agencies,  research  groups,  financial  institutions,  and  exporters  and  importer. 
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and  meaning  o^  regulations  administered  by  the  Department,  and  provide  practical  assistance  in  the 
broad  field  of  domestic  and  foreign  commerce.  Field  Offices  act  as  official  sales  agents  of  the  Super- 
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regional  breakdowns,  on  manufacturing  wholesal- 
ing, retailing,  service  industries,  employment  and 
unemployment,  population,  housing,  agriculture 

•  Basic  records  of  national  income  and  product, 
r^onal  trends,  balance  of  payments,  foreign  aid 
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•  Marketing  and  distribution  sutistics 
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This  publication  is  issued  twice  a  month  to  announce 
new  reports  of  research  and  development  released  by 
the  Department  of  Defense  and  certain  other  agencies 
of  the  Federal  Government  sponsoring  research  and 
development  programs.  Unless  otherwise  indicated, 
reports  listed  are  available  from  the  Office  of  Technical 
Services.  The  documents  are  available  in  original, 
reproduced,  or  microfiche  copy  only. 

The  first  section  of  U.  S.  Government  Research  Re- 
ports (USGRR)  is  prepared  for  the  Defense  Docu- 
mentation Center  and  is  called  "Technical  Abstract 
Bulletin"  (TAB).  (DDC  is  a  Department  of  Defense 
agency  which  services  DOD  agencies  and  their  con- 
tractors with  military  research  information.)  The  next 
section  is  called  "Non-Military  and  Older  Military  Re- 
search Reports.",  Here  are  listed  new  reports  of  civil- 
ian agencies  of  the  Government  and  military  research 
reports  not  to  be  found  in  the  "TAB."    Most  of  these 


older  military  reports  have  been  acquired  by  OTS  in 
response  to  specific  industry  requests. 

Atomic  Energy  Commission  reports  available  from 
OTS  are  listed  in  Nuclear  Science  Abstracts.  NSA  is 
available  to  the  general  public  on  a  subscription  basis 
from  the  Superintendent  of  Documents,  U.  S.  Govern- 
ment Printing  Office,  Washington,  D.  C,  at  $30  a 
year  (domestic),  $37  a  year  (foreign).  Single  copy 
cost,  $1.75  (plus  25  percent  for  foreign  mailing). 

National  Aeronautics  and  Space  Administration  re- 
ports available  from  OTS  are  listed  in  Scientific  and 
Technical  Aerospace  Reports.  STAR  is  available  to 
the  general  public  on  subscription  from  the  Superin- 
tendent of  Documents,  U.  S.  Government  Printing 
Office,  Washington,  D.  C,  at  $25  a  year  (domestic), 
$31  a  year  (foreign).  Single  copy,  $1.50  (plus  25 
cents  for  foreign  mailing). 
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Almost  all  reports  listed  in  USGRR  are  available 
from  the  Office  of  Technical  Services,  U.  S.  Depart- 
ment of  Commerce,  Washington,  D.  C,  20230,  or  may 
be  ordered  through  any  Department  of  Commerce 
Field  Office.  Prices  are  given  with  each  entry.  Hard 
copy  ^rice  is  indicated  by  the  letters  "HC";  micro- 
fiche pric*  is  indicated  by  the  letters  "MF."  Please 
use  the  identification  numbers  (AD  number,  PB  num- 
ber) and  titles  of  reports  when  ordering.  Also  use 
accession  numbers  when  ordering  documents  listed 
in  NSA  and  STAR.     Prepayment  is  required  or  pur- 


chases can  be  charged  to  Superintendent  of  Documents 
deposit  accounts. 

For  reports  available  from  GPO  only,  address  your 
order  and  make  check  or  money  order  payable  to 
Superintendent  of  Documents,  U.  S.  Government  Print- 
ing Office,  Washington,  D.  C,  20402. 

When  any  report  is  available  from  a  source  other 
than  OTS  or  GPO,  the  name  and  address  of  that  source 
will  be  given.  Direct  your  order  to  that  address  and 
not  to  OTS. 
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8l8t.  Congress,  for  the  collection  and  distribution  of  Government  research  and  development  reports  will  result 
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referral,  and  sales  services  for  technical  reports  and  translations  received  from  domestic  and  foreign  sources. 
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documentation  and  distribution  system  for  Government-generated  technical  reports  and  information  on  research 
In  progress. 
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largely  by  the  Defense  Documentation  Center,  except  that  OTS  was  responsible  for  announcement,  reproduction, 
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ECHNICAL 


Abstract 


Bulletin 


1.  Aircraft  and  Fli(;ht  Equipment 


AD-605  143  Dlv.    1,  30 

OTS  Prices:  HC  14.00/BAF  $1.00 

Institute  of  Tech.,  Univ.  of  Minnesota.  MlnneapoUs. 
THEORETICAL  PARACHUTE  INVESTIGATIONS. 
Progress  rq?U  no.  17,  1  M*r-31  Maw  61. 
31  May  61,  142p 
Contract  AF33  616  8310 

Unclassified  report 

Descriptors:  (*Parachutes,  Aerodynamic  characteristics). 
Drag  parachutes.  Cargo  parachutes.  Ribbon  parachutes. 
Wind  tunnels,  ^ibaonlo  flow.  Supersonic  flow.  Model 
tests.  Wake,  StablUty. 


Contents: 

Investigation  o*  wake  effects  on  the  iWhavlor  of  parachutes 

and  other  retardation  devices  behind  large  bodies  at 

subsonic  and  supersonic  speeds 
bvestlgatlon  of  basic  stability  Paraawters  of  Conventional 

Parachutes 
Determination  of  the  Minimum  Sized  Parachute  for 

Stabilization  of  General  Aerial  Delivery  Cargo 
Theoretical  study  of  svqjersonic  parachute  phenomena 
Theoretical  Analysis  of  the  Dynamics  of  the  Openlns 

Parachute  »-'•—• 

SUtistlcal  analysis  of  extraction  time,  deployment 

time,  opening  time,  and  drag  coefficient  for  aerial 

delivery  parachutes  and  systems 
Study  of  basic  principles  of  new  parachutes  and 

retardation  devices 
Vortex  Ring  parachute  study 
Gliding  aerodynamic  decelerator 
Ribbon  grids  for  supersonic  flow 
Study  of  flow  patterns  of  aerodynamic  decelerators  by 

means  of  the  surface  wave  analogy  1 1 
Stationary  model  water  channel  I 

Stress  analysis  of  the  T- 10  Troop  PaUofaute 


AD-605  144  DiT.    1,  30 

OTS  Prices:  HC  $5.00/MF  $1.00 

Institute  of  Tech.,  Univ.  of  Minnesota,  Minneapolis. 

THEORETICAL  PARACHUTE  INVESTIGATIONS. 

Progress  r^»t.  no.  21,  1  Mar-31  May  62. 

31  May  62,  176p 

Contract  AF33  616  8310,  ProJ.  6065,  tTaak  60252 

Unclassified  rqwrt 

See  also  AD-605  143 

Descr^tors:  (^Parachutes,  Aerodynamic  characteristics). 
Drag  parachutes.  Cargo  parachutes.  Ribbon  parachutes. 
Parachute  fabrics.  Wind  tunnels.  Model  tesU,  Subsonic 
flow,  Siqwrsonlc  flow.  Wake,  Stability. 

Contents: 

Investigation  of  wake  effects  on  the  behavior  of 

parachutes  and  other  retardation  devices  behind 

large  bodies  at  subsonic  and  siq;>ers<wlc  speeds 
Investigation  at  basic  stability  parameters  of  conventional 

parachutes 
Theoretical  study  of  siqwrsonic  paracbute  phenomena 
Theoretical  analysis  of  the  dynamics  (4  theopening 

parachute 


Statistical  analysis  of  extraction  time,  dq?loyment 
time,  opening  time,  and  drag  coefficient  for  aerial 
delivery  parachutes  and  sysMtais 

Gliding  aerodynamic  decelerate 

Effective  porosity  studies 

Study  of  flow  patterns  of  aerodynamic  decelerators  by 
means  of  the  surface  wave  analogy 

Stress  analysis  of  the  T- 10  Troop  Parachute 


AD-605  170  Dlv.    1,  9 

OTS  Prices:  HC  $3.00/i4F  $0.75 

Hydraulic  Engineering  Lab.,  Univ.  of  California,  Berkeley. 

RESEARCH  ON  ANNULAR  NOZZLE  TYPE  GROUND 

EFFECT  MACHINE  OPERATING  OVER  WATER;  PRE- 

LIB4INARY  STUDY  OF  AIR  FLOW  PATTERNS.    APPENDIX: 

DIMENSIONAL  ANALYSIS, 

by  J.  D.  Cummlng  and  Gunnar  Slgurdsson.   May  64. 

70p  IER-187-6 

Contract  Nonr222  71,  ProJ.  NR062  231 

Unclassified  report 

Descriptors:  (*Ground  effect  machines,  Gas  flow).  Wake, 
Lift,  Jets,  Design,  Models  (Simulations),  Water,  Geometry. 
Mathematical  analysis.  Nozzles. 

The  annular  nozzle  ground  effect  machine  model  was 
mounted  rigidly  on  a  carriage  with  its  base  plate  horizontal. 
Air  was  suppUed  by  an  air  compressor  driven  by  a  variable 
speed  DC  motor.   The  air  flow  rates  were  measured  with  a 
calibrated  2  inch  orifice  in  the  Inlet  pipe  to  the  blower.   The 
carriage  was  run  at  forward  speeds  varying  between  0  and 
3.5  knots.   The  height  above  the  water  level  (before  the 
blower  was  turned  on)  was  set  at  1/2  In.,  1  In.,  or  1-1/2  In 
Air  flow  rates  between  7  and  15  Ibs/mln  (0.115  and  0.256 
lbs/sec)  were  used. 


AD-605  172  Dlv.    1,  2 

OTS  Prices:  HC  $3.00/MF  $0.75 

National  Weather  Records  Center,  Ashevllle,  N.  C. 
CLIMATIC  STUDIES  FOR  PROPOSED  LANDING 
SYSTEM  FOR  JOHN  F.  KENNEDY  INTERNATIONAL 
AIRPORT  (IDLEWILD),  NEW  YORK,  NEW  YOIUC 
Final  rept.  ^ 

Jun  64,    86p 
Pro].  114  20R 
FAA  RD64  64  VIO 

Unclassified  report 

Descr^jtors:   (^Climatology,  All-weather  aviation), 
(♦All-weather  aviation.  Landing  aids),  (♦Landing  aids. 
All-weather  aviation).  Landing  fields.  New  York. 

This  report  is  one  of  32  volumes  of  cllmatological  data 
for  32  different  major  airports.  CelUng,  vlslblUty,  wind 
and  weather  information  is  grouped  seasonally  and  by 
various  periods  of  the  day.  Various  weather  categories 
are  tabulated.  In  most  cases  from  10  years  of  data,  to  act 
as  an  aid  in  making  decisions  affecting  the  landing  systems 
at  these  32  air  terminals.   (Author) 

AD-605  173  Dlv.    1,  2 

OTS  Prices:  HC  $3.00/MF  $0.75 

Nattooal  Weather  Records  Center,  AshevlUe,  N.  C. 
CUMATIC  STUDIES  FOR  PROPOSED  LANDING 
SYSTEM  FOR  INTERNATIONAL  AIRPORT,  MINNEAPOLIS 
MINNESOTA,  ~-v,i^. 


Division  1  •  AIRCRAFT  AND  FLIGHT  EQUIPMENT 


Final  rept. 
Jun  64.    8^ 
Pro].  114  20R 
FAA  RD64  54  V5 


Unolaaslfled  report 


Descriptors:   (*CIlmatology.  All-weather  aviation), 
(* All-weather  aviation,  Tjiwting  aids),  (^Landing  aids. 
All-weather  aviation,  T.anrtlng  fields,  Minnesota. 

This  report  Is  one  of  32  volumes  of  cllmatological  data 
for  32  diflerent  major  airports.  Ceiling,  visibility,  wind 
and  weather  informatioo  is  grouped  seasonally  and  by 
various  periods  of  the  day.   Various  weather  categories 
are  tabulated,  in  most  cases  from  10  years  of  data,  to  act 
as  an  aid  in  maldng  decisions  affecting  the  landing  systems 
.  .^  these  32  air  terminals.   (Auttwr) 

AD-60S  174  Div.    1,  2 

OTS  Prices:  HC  $3.00/MF  $0.75 

National  Weather  Records  Center,  Asheville.  N.  C. 
CUMATIC  STUDIES  FOR  PROPOSED  LANDING 
SYSTEM  FOR  LA  GUARDIA  FIELD,  NEW  YORK, 
NEW  YORK. 
Final  rept. 
Jun  64.    84p 
Pro].  114  20R 
FAA  RD64  54  Vll 

Unclassified  report 

Descriptors:  (^Climatology,  All-weather  avaiation), 
(* All-weather  aviation.  Landing  aids),  (^Landing  aids. 
All-weather  aviation),  Landing  fields.  New  York. 

This  report  is  one  of  32  volumes  of  cllmatological  data 
for  32  dtSerent  major  airports.   Celling,  visibility,  wind 
and  weather  information  is  grouped  seasonally  and  by 
various  periods  of  the  day.   Various  weather  categories 
are  tabulated,  in  most  cases  from  10  years  of  data,  to  act 
as  an  aid  in  making  decisions  affecting  the  landing  systems 
at  these  32  air  terminals.    (Author) 


AD-605  246  Div.    1 

OTS  Prices:  HC  15.00/MF  $1.00 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

AIR  INTAKE  DEVICES  OF  SUPERSONIC  AIRCRAFT. 

by  Yu.  N.  Nechaev.    24  Aug  64.  178p 

FTD  MT64  301:  TT  64  71298 

Unclassified  report 

Edited  machine  trans,  of  mono.  Vkhodnye  Ustrolstva 
Sveikhzvukovykh  Samoletov,  Moscow,  1963,  p.  1-140. 

Descriptors:  (*Alr  scoops.  Engine  air  systems  components) 
(*Jet  engine  inlets.  Turtwjet  engines),  Supersonic  planes. 
Supersonic  dlffusers.  Gas  flow.  Fluid  dynamic  properties. 
Shock  waves.  Malfunctions,  USSR. 

The  book  acquaints  Vba  reader  with  diagrams,  principles 
of  installation  and  processes  in  air  intake  devices  of  super- 
sonic aircraft,   Basic  attention  is  given  to  description  of 
gas-dynamic  processes  of  Intake  with  ferry  dlffusers  which 
have  obtained  wide  propagation.  In  the  book  are  considered 
conditions  of  work  of  intake  supersonic  dlffusers  of  turbojet 
engines  under  different  conditions  of  flight  and  operating 
conditions  of  power  plant   Possible  failures  and  malfunctions 
are  analyzed  and  also  the  physical  processes,  occurring 
during  unstable  woik  of  dlffusers  are  described.    Measures 
are  expounded  for  preventing  unstable  work.  Including 
adjustment  of  dlffusers.   (Auttx>r) 


AD-605  301  Div.    1,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Sea-Space  Systems,  Inc.,  Torrance,  Calif. 

SKYHOOK  BALLOON  RESEARCH.  > 

Final  rept.  for  24  Feb-31  Aug  64. 

by  Dale  W.  Cox.   31  Aug  64i  8p 

Contract  Nonr4395  00.  Proj.  NR211  085 

Unclassified  report 

Descriptors:  (^Balloons,  Launching).  Balloon  equipment. 
Flight  paths.  Payload,  Inflatable  structures.  Failure 
(Mechanics),  Test  equipment.  Trajectories. 

Flig^  profiles,  flight  trajectories,  launch  and  flight 
descriptions  and  post  flight  analyses  of  problems  or 
failures  are  provided  for  the  balloon  launches.   The  ob- 
jective of  the  tethered  launch  was  to  test  the  Sea-Space 
dynamic  launch  system  and  the  payload  pickup  capability 
of  a  dummy  MER  P  balloon.   A  full  scale,  identical  weight, 
dummy  balloon  was  used. 


AD-60S  325 
OTS  Prices; 


Div.    1.  14.  17 
HC  $2.00/MF  $0.50 


Oklahoma  Univ.  Research  Inst.,  Norman. 

ENGINEERINO  SURVEY  OF  AIRCRAFT  STRUCTURAL 

FAILURES  CAUSED  BY  CORROSION.  FATIGUE.  AND 

ABRASION. 

Final  rept.  for  10  Jun  63-31  Jan  64. 

by  Gene  Nordby  and  W.  C.  Crisman.    Jul  64.   36p 

Contract  DA44  177AMC98T.  Task  1D121401A14203 

TRECOM  TR64  36 

Unclassified  report 

Descriptors:   (^Airframes,  Failure  (Mechanics)). 
Aircraft.  Helicopters.  Corrosion.  Fatigue  (Mechanics), 
Abrasives,  Erosion,  Bonded  joints,  Metals,  Rotor  blades 
(Rotary  wings).  Honeycomb  cores. 

A  survey  of  Army  aircraft  structural  failures  caused  Iqr 
corrosion.  Fatigue,  and  abrasion  was  made  to  define 
critical  areas  of  future  structural  research.    The  primary 
source  of  data  was  the  Army  failure  reports,  'Equipment 
Improvement  Recommendation*.   Because  of  the  great 
number  of  reports  available,  a  sampling  was  made  consisting 
of  basic  airframe  failures  on  four  helicopters  and  two 
fixed-wing  aircraft  for  the  period  1  January  1963  to 
31  August  1963.   The  reports  were  analyzed  individually, 
and  the  data  were  consolidated.   Analysis  of  all  data  re- 
vealed four  significant  problem  areas:  (1)  corrosion  and 
fatigue  of  primary  alrirame  structure;  (2)  separation  of 
metal  bonded  joints  on  rotor  blades;  (3)  erosion  of  rotor 
blade  leading  edges;  and  (4)  sustaining  rotor  blade  balance. 
(Author) 

AD-605  407  Div.    1,  9.  22 

OTS  Prices:  HC  $8.30/MF  $2.25 

Aircraft  Armaments.  Inc.,  CockeysviUe,  Md. 

A  PROGRAM  TO  INDUCE  HIGH  BLAST-INDUCED 

AIRLOADS  AND  STRUCTURAL  RESPONSE  OF  LIFTING 

SURFACES, 

by  R.  L.  Jarvis,  J.  J.  Kaspar.  R.  R.  Mills,  and 

L  O.  Wolf.    Jul  64,  527p 

Contract  AF33  616  7099.  Pro].  1360,  Task  135002 

ASD  TDR63  764.  V2 

Unclassified  report 

See  also  AD-436  114. 

Descriptors:  (•Airfoils,  Shock  waves).  (*Wlng8.  Aero- 
dynamic loading).  Swept  wings.  Airplane  models.  Shook 
tiibes.  Lift.  Blast,  Angle  of  attack. 


Six  experiments  were  conducted  to  oMasure  the  transient 
character  of  the  airloads  induced  by  tbe  interaction  of  blast 
generated  shock  waves  on  a  movli«  «irfoil.  The  tests  were 
conducted  on  a  rigid  (airloads)  model  of  swept  planform. 
similar  In  type  to  a  B47/B52  aircraft   AirfoU  motion  was 
simulated  by  the  shock  tube  which  produced  a  jet  flow  of 
Mach  0.7.   Shock  waves  were  generated  by  explosive  charges 
which  were  varied  Inured  and  proximity  to  obUln  airload 
on  the  wing  that  changed  both  the  angle  of  attack  and  blast 
duration  through  a  range  from  small  to  large.   The  wing 
specimens  were  heavily  instrumeotod  with  pressure  trans- 
ducers to  measure  the  time  history  of  the  variation  In  the 
airloads.   Response  of  the  wing  to  the  airloads  was  measured 
by  strain  gages  and  accelerometers.   Pressure  Instrumen- 
Utlon  was  also  used  to  measure  the  character  of  the  blast 
environment.   Blast  parameters  were  varied  to  ofaUin 
toduoed  airloads  with  nominal  values  for  the  angle  of  attack 
of  8,  20  and  30  degrees.   At  each  of  these  angles  of  attack 
an  experiment  was  run  with  a  short  and  long  duration  eho6k 
wave  to  study  the  effect  of  decay  rate  «i  the  airloads. 
(Author) 


AD-605  671  Div.    1,  9 

OTS  Prices:  HC  $4.00/lUF  $0.76 


Institute  of  Tech.,  Univ.  of  Minnesota,  Minneapolis. 
THEORETICAL  PARACHUTE  INVESTIGATIONS. 
Progress  rept.  no.  23.  1  Sep-30  Nov  62. 
by  H.  G.  Heinrlch,  T.  Rlabokln,  S.  K.  Ibrahim.  E.  L. 
Haak,  and  R.  K.  Ntccum.   30  Nov  62.  118p 
Contract  AF33  616  8310,  Pro].  6065.  Task  60252 


[Inclaasifled  report 


See  also  AD-605  144 


Dekcriptors:  (♦Parachutes.  AerottynSKiic  characteristics) 
Cargo  parachutes.  Ribbon  parachutes.  Configuration. 


Deceleration.  Wake,  Dynamics,  Wind 
fabrics.  Models  (Simulations),  Stabil 
analysis. 


tunnels.  Parachute 
ty.  SUtistical 


Contents:  Investigation  of  wake  effects  on  the  behavior  of 
parachutes  and  other  retardation  devloes  behind  large 
bodies;  Investigation  of  basic  stability  parameters  of  con- 
ventional parachutes;  Theoretical  study  of  supersonic 
parachute  phenomena;  Theoretical  analysis  of  the  dynamics 
of  the  opening  parachute;  Statistical  analysis  of  extraction 
time,  deployment  time,  opening  time,  and  drag  coefficient 
for  aerial  delivery  parachutes  and  systems;  Gliding  aero- 
dynamic decelerator;  Effective  poroelty  studies;  Study  of 
flow  patterns  of  aerodynamic  deoeleratOrs  by  means  of 
the  surface  wave  analogy;  Stress  analysis  of  the  T-10  troop 
parachute;  Aerodynamic  characteristics  of  the  parachute 
stabilized  A-21  cargo  container;  Aerodynamic  character- 
istics of  the  cross  and  wagon -wheel  type  parachutes; 
Determination  of  mass  flow  through  parachutes  with  in- 
herent geometric  porosity. 


AD-605  702  Div.    1,  12,  14 

OTS  Prices:  HC  $2.00/MF  $0.50 

Mechanical  Technology,  Inc.,  Latham,  R  Y. 
INVESTKIATION  OF  COMPLEX  BEARING  AND/OR 
LUBRICATION  SYSTEMS. 

Quarterly  progress  rept.  no.  4,  1  Feb-4  May  63, 
by  P.  Lewis.  S.  F.  Murray,  and  M.  B.  9«terson. 
6  May  63,  36p    MTI-63TR19  1 1 

Contract  AF33  657  8666 

Dlassllled  report 


IF 


See  also  N63-17684. 

Descriptors:  (*Bearlngs.  Sclentlflc  research),  (♦Lubri- 
cants. Bearings).  Test  equipment.  Loa<hng  (Mechanics), 
High-temperature  research.  Atmosphere,  Vacuum,  Pow- 
ders, InqwIlers,  Temperature,  Flij^t. 


AIRCRAFT  AND  FUGHT  EQUIPMENT  •  Division  1 


The  objective  of  the  program  Is  to  conduct  research  on 
complex  bearing  and/or  lubrication  systems  for  flight 
•ooeesory  equipment  to  operate  at  temperatures  from 
-66F  to  1500F,  In  high  vacuum  or  normal  atmosphere,  and 
while  exposed  to  nuclear  radiation.  The  target  speciflca- 
Uons  are  for  a  self-contained  bearing  system  which  will 
<q>erate  at  30,000  rpm. 


AD-605  828  Div.   1 

OTS  Prices:  HC  $3.00/MF  $0.75 

Sikorsky  Aircraft.  Stratford.  Conn. 

MEASUREMENT  PROGRAM  TO  DETERBiDNE  STATIC 

ELECTRICITY  CHARGING  CURRENTS  IN  HELICOPTER 

MAIN  ROTOR  BLADES. 

Rept.  for  Jun  62- Aug  63. 

by  Samuel  Baron.  Edward  Cbolaklan.  and  Thomas 

Bi.  Coonan.   Jun  64,  64p 

Contract  DA44  177TC844,  Proj.  1D121401A14130 

TRECOM  TR64  14 

Unclassified  report 

Descriptors:  (•Rotor  blades  (Rotary  wings),  Static 
electricity).  Helicopters,  Electric  currents.  Voltage, 
Environmental  tests.  Electrostatics,  Meteorological 
parameters.  Insulation  (Electric),  Measurement. 

A  SH-3A  main  rotor  blade  was  electrically  Insulated 
from  the  rotor  head  and  connected  to  measuring  iqjparatus 
to  determine  to  what  extent  the  main  rotor  blades  con- 
tributed to  the  electrostatic  charges  on  helloqiters.    Test- 
ing was  performed  on  test  stands  and  on  a  SH-3A  hell- 
copter  In  various  environmental  conditions.   K  was  found 
that  In  clear-air  conditions  (no  snow,  sand,  rain,  etc.) 
electrostatic  charging  current  due  to  main  rotor  blades  is 
relatively  small  compared  to  tbe  helicopter's  total  cur- 
rent: however,  in  environmental  conditions  (snow,  sand, 
rain,  etc.)  the  main  rotor  blades  are  the  major  contri- 
butors of 'electrostatic  charging  current.    (Author) 


AD-605  841  Div.    1,  9 

OTS  Prices:  HC  $6.00/MF  $1.25 

Autonetics,  Anaheim.  Calif. 

GUST  ALLEVIATION  FEASmiLTTY  STUDY. 

Final  rept. 

comp.  by  John  D.  Balduccl.  F.  LeRoy  Adams,  and 

Milton  A.  Schwartzberg.    Apr  64.   262p 

Contract  DA44  177AMC858T.  Proj.  1D131201D  159 

TRECOM  TR64-1 

Unclassified  report 

Descriptors:   (•Gust  loads.  Control  systems), 
(•Aero<^ynamlc  control  surfaces.  Feasibility  studies). 
Aerodynamic  loading.  Gusts,  Atmospheric  motlcm. 
Variable -sweep  wings.  Flaps,  Elevators,  Lift. 
Stability.  Costs,  Weight,  Pilots.  Performance  (Human). 

The  report,  based  on  a  detailed  analytical  effort,  provides 
a  realistic  appraisal  of  the  capabilities  of  known  gust 
alleviation  systems  and  determines  the  feasibility  of  utilizing 
these  systems  in  future  aircraft  Intended  for  sustained  low 
level,  hlgh-subsonlc-speed  operations.   Gust  alleviation 
systems  are  defined  as  methods  which  intentionally  or  Inci- 
dentally reduce  vertical  aircraft  loading  resulting  from 
atmospheric  turbulence.    The  study  considers  a  number  of 
proposed  systems  and  theoretical  techniques.    The  systems 
fall  into  one  of  two  broad  categories:  feedback  control, 
termed  active  alleviation  and  aircraft  geometry  alteration 
termed  passive  alleviation.   Evaluation  criteria  Include 
alleviation  capability,  pilot  tolerance  and  endurance, 
stability,  control,  performance,  structural  effects,  weight 
cost,  reliability,  and  fall-safety.   It  Is  concluded  that  elthe'r 
a  normal  acceleration  feedback  system  controlling  flaps 
and  elevators  or  a  variable  sweep  wing  design  offers  the 
most  attractive  method  of  obtaining  desirable  alleriatloo. 
(Author) 


Division  1  •  AIRCRAFT  AND  FLIGHT  EQUIPMENT 


AD-605  844  Div.    1.  26.  27 

OTS  Prices:  HC  $S.OO/MF  $1.00 

Vertol  Dtv.,  Boeing  Co.,  Morton,  Pa. 

INVESTIGATION  OF  THE  CONFORMAL  GEAR  FOR 

HELICOPTER  POWER  TRANSMISSION, 

by  J.  Mack.    Jun  64,    152p   VAC  R-345 

Contract  DA44  177AMC101T  Pro].  1D121401A14414 

TRECOM  TR64  28 

Unclassified  report 

Descriptors:    (*Transml8sion  gears.  Helicopters), 
(•Reduction  gears.  Helicopters),  (*HeIicopters,  Gears), 
Vertical  take-off  planes.  Power,  Transmissions,  Models 
(Simulations),  Design,  Performance  (Engineering),  Test 
methods,  Photoelastlcity. 

This  report  covers  Phase  I  of  a  study  of  conformal 
contact  gearing  to  determine  Its  applicability  to  current  or 
projected  Army  aircraft.   The  work  Includes:  (1)  An  ana- 
lytical investigation  of  the  conformal  tooth  bending  and 
contact  stresses;  and  (2)  A  design  investigation,  using  the 
analytical  method  to  illustrate  the  advantages  and  problems 
of  the  conformal  tooth  transmission  for  various  ratios  and 
horsepower  inputs.   Some  results  of  an  independent 
photoelastic  stress  investigation  conducted  by  Vertol  are 
also  included.    (Author) 

AD-605  893  Dlv.    1.  23,  24,  28,  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

Human  Factors  Research,  Inc..  Loe  Angeles,  Calif. 

GEOGRAPHIC  ORIENTATION  IN  AIRCRAFT  PILOTS: 

A  RESEARCH  METHOD, 

by  James  J.  McGrath  and  Gail  J.  Borden. 

Sep  64,    82p   Human-TR-751-2 

Contract  Nonr4218  00 

Unclassified  report 

Also  sponsored  by:  Bureau  of  Naval  Weapons, 
Washington,  D.  C.    Army  Electronics  Research  and 
Developnoent  Activity,  White  Sands  Missile  Range,  N.  Mex. 

Descriptors:    (*Performance  (Human),  Pilots),  (•Pilots, 
Navigation),  (*Flight  simulators.  Motion  picture 
photography).  Performance  (Human),  Visual  signals. 
Motion  plctxire  cameras,  Flight  paths.  Low-altitude, 
Air  force  personnel.  Naval  personnel.  Performance  tests. 
Analysts  of  variance.  Human  engineering.  Aviation 
accidents,  Lalwratory  equipment. 

A  methodological  experiment  was  conducted  using  24 
pilots  as  experinoental  subjects.   After  a  briefing,  a  chart 
study  period,  and  a  practice  run,  the  subject  attempted  to 
maintain  geographic  orientation  while  sitting  in  the  cockpit 
viewing  one  of  the  motion  pictures.   The  experimental  task 
required  the  subject  to  draw  his  ground  track  on  an  aero- 
nautical chart,  and  upon  periodic  demand  to  Indicate  his 
exact  navigational  position.    Each  subject  performed  the 
task  twice,  a  different  flight  route  being  used  each  time. 
The  subjects  were  divided  Into  three  groups  of  eight.   One 
group  was  given  no  navigational  Information  other  than  the 
visual  c»ies  in  the  motion  picture  scene;  the  second  group 
was  given  speed  and  elapsed  time  information;  and  the 
third  group  was  given  speed,  time,  and  beading  Information 
to  supplement  the  visual  informatloD.   The  results  showed 
that  individual  differences  in  orientation  performance  were 
very  large  and  performance  scores  were  marlcedly  skewed. 
There  were  no  statistically  significant  differences  be- 
tween the  performances  of  the  three  groups  of  subjects; 
there  was  no  significant  difference  between  performances 
on  the  two  different  routes,  and  no  evidence  of  a  practice 
effect. 

AD-605  947  Dhr.   1,  5,  25 

OTS  Prices:  HC  $4.00/MF  $0.75 

Dynasclences  Corp..  Fort  Washington.  Pt. 


INVESTIGATION  OF  AN  ELECTROMAGNETIC 
INTERFERENCE-FREE  ACTIVE  STATIC  DISCHARGING 
TECHNIQUE  FOR  FIXED  AND  ROTARY  WING  AIRCRAFT. 
Final  rept.  for  May-Dec  63, 
by  Juan  de  la  Clerva,  David  L.  Heller,  and  Paul  B. 
Wilson.  Jr.  Aug  64,  116p   DCR-131 
Contract  AF33  657  11597 
AL  TDR64  35 

Unclassified  report 

Descriptors:  (*Alrcraft,  Electrostatics).  (*Radlofre- 
quency  Interference.  Aircraft).  (•Electrostatics.  Air- 
craft), Electric  discharges.  Noise  (Radio),  Helicopters. 
Airplanes.  Voltage,  Radio  conrniunlcatioo  systems.  Con- 
trol panels,  Servomechanisms,  Capacitance,  Wind  tunnel 
models.  Equations,  Rotary  wings. 

An  active  electrostatic  discharger  was  designed  and 
constructed  for  the  elimination  of  electrostatic  charges 
from  aircraft.   This  discharger  maintains  the  charge 
potential  of  any  type  of  aircraft  at  a  very  low  level.   The 
radio  frequency  interference  generated  by  the  corona 
discharge  through  the  active  discharger  Is  very  much 
lower  than  the  interference  generated  l>y  discharge  from 
an  aircraft  equipped  with  passive  dischargers.    Corona 
discharge  probes  for  use  with  active  electrostatic  dis- 
chargers were  studied  with  regard  to  their  current  and 
R.  F.  interference  characteristics.    Characteristics  of 
numerous  prolK  designs  were  evaluated  through  wind  tunnel 
tests.    A  reduction  of  40  to  60  db.  dependent  upon  frequence 
and  ooDditlons  In  the  RFI  noUe  due  to  static  charge 
bulldt^}  In  helicopters  can  be  anticipated  by  using  active 
discharging  techniques.    (Author) 


AD-606  978  Dlv.    1,  9 

OTS  Prices:  HC  $4.00/MF  $1.00 

Institute  of  Tech.,  Univ.  of  Minnesota,  Minneapolis. 
THEORETICAL  PARACHUTE  INVESTIGATIONS. 
Progress  rept.  no.  16,  1  Dec  60-28  Feb  61. 
by  H.  G.  Helnrich.  T.  Rlabokln.  S.  K.  Ibrahim, 
E.  L.  Haak,  and  R.  J.  Nlccum.   28  Feb  61.  138p 
Contract  AF33  616  6372 

Unolasstfled  report 

Descriptors:  (*Parachutes,  Aerod]mamlc 
characteristics).  Wake,  Drag  parachutes.  Towed  bodies. 
Wind  tunnel  models,  Porosity,  Cargo  parachutes. 
Supersonic  flow.  Ribbon  parachutes. 

Contento:   Investigations  of  wake  effecte  on  the  behavior 
of  parachutes  and  other  retardation  devices  behind  large 
bodies  at  subsonic  and  supersonic  speeds;  Investigation  of 
basic  stability  parameters  of  conventional  parachutes; 
Theoretical  study  of  supersonic  parachute  phenomena; 
Theoretical  analysis  of  the  dynamics  of  the  opening 
parachute;  Study  of  basic  principles  of  new  parachutes  and 
retardation  devices. 


AD-606  040  Dlv.    1,  19.  31 

OTS  Prices:  HC  $4.00/MF  $1.00 

Systems  Technology,  Inc.,  Inglewood,  Calif. 

AN  ANALYSIS  OF  TERMINAL  FLIGHT  PATH  CONTROL 

IN  CARRIER  LANDING. 

by  Tulvlo  S.  Durand  and  Gary  L.  Tcper.   Aug  64, 

138p   STI-TR-137-1 

Contract  Nonr41S6  00 

Unolassiiled  report 

Descriptors:  (^Carrier  lanrMngB,  Landing  aids), 
(*LanUng  aids.  Carrier  landings).  Flight  paths.  Glide 
path  systems.  Instrument  landings.  Optical  instruments, 
Mathematioal  models.  Terminal  fUi^  facilities.  Naval 
aviation.  Aviation  safety. 


AIRCRAFT  AND  FLIGHT  EQUIPMENT  -  Division  1 


A  mathematical  model  is  formulated  for  the  ship  Fresnel 
lens  optical  landing  8ystem/(FL6LS)/pUot/aircraft  system, 
oonsiderlng  deck  motions  and  air  turbulence  Inpute.   Per- 
formance of  this  model  in  terms  of  terminal  oondlUons  in 
toe  vertical  plane  (ramp  clearance,  inq)act  velocity,  dispersion 
of  the  touchdown  point)  and  aircraft  lonjgitudinal  motions  In 
the  groove  prior  to  touchdown  is  consistent  with  and  validated 
by  actual  performance.   The  terminal  dispersions  are 
statisttoally  combined  to  yield  prdbabilities  of  potential 
ramp  strikes,  landing  gear  failures,  and  bolters,  which, 
when  put  through  a  sln^jllfled  pUot/LSO  decision  model. 


yield  probabilities  of  successful  pass,  bolter  rate,  and 
accident  rate.   Again,  these  rates  are  consistent  with  actual 
experience  and  are  used  as  criteria  for  evaluating  various 
competing  systems.  The  effecte  on  landing  performance  of 
variations  in  piloting  technique,  FLOLS  stabilization  methods, 
intensity  and  spectral  form  of  ship  motions,  and  gust  inpute 
are  computed.   The  variations  tested  and  their  resulting 
relative  performance  are  described.  Tentative  conclusions 
are  drawn  from  the  analysis  relating  to  possible  improvemente 
to  the  present  operational  recovery  system.   (Author) 
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AD-605  152  DlT.   2.  33 

OTS  Prices:  HC  $2.00/MF  $0.50 

TraTelers  Research  Center,  Inc.,  Hartford.  Conn. 

SCALE  ANALYSIS  OF  TERMINAL  WEATHER 

VARIATIONS. 

aunmary  status  rept.,  part  A,  1  Jul  63-30  Jun  64, 

by  K,  D.  Hage.    30  Jun  64,  3^   TRC-7412-128-A 

Contract  Cwbl0704 

Unclassified  report 

Descriptors:  (♦Airports,  Meteorological  parameters), 
(♦Meteorological  parameters.  Airports),  Visibility, 
Rain,  Fog,  Wave  transmission.  Scale,,  Analysis. 

The  objective  of  the  investigations  was  to  determine  the 
characteristic  variability  of  weather  elements  (of 
concern  to  aviation  (^>erations)  and  to  Identify  the 
characteristic  lifetimes  and  space  scales  of  the  weather 
processes  involved  in  short-period  forecasting.   The 
studies  were  concerned  almost  exclusively  with  variations 
in  atmospheric  transmission  as  recorded  by  more-or-less 
conventional  instruments  installed  in  the  vicinity  of  air- 
field runways.   The  principle  sources  of  data  were  the 
multiple  installations  at  the  Federal  Aviation  Agency 
National  Aviation  Facilities  E;q)erimental  Center  (NAFEC) 
and  the  John  F.  Kennedy  International  Airport  in  New 
York  City.    (Author) 


AO-605  153  Div.    2,  33 

OTS  Prices:  HC  $3.00/MF  $0.75 

Travelers  Research  Center,  Inc.,  Hartford,  Conn. 
PREDICTION  TECHNIQUE  DEVELOPMENT. 
Summary  status  rept.,  part  B,  1  Jul  63-30  Jun  64, 
by  H.  D.  Entrekln.   30  Jun  64,  64p   TRC-7412-128-B 
Contract  Cwbl0704 

Unclassified  report 

Descriptors:  (♦Airports,  Weather  forecasting), 
(♦Weattter  forecasting.  Airports),  Meteorological 
parameters.  Clouds,  Fog.  Atmospheric  precipitation. 
Wind,  Barometric  pressure.  Wave  transmission. 
Scale,  Air  mass  analysis. 

During  the  months  of  January,  February  and  March  of 
1964,  continuous  observations  of  wind  ani  transmission 
were  collected  from  DC  A  mesonetwork  stations  for  five 
data  periods  characterized  by  low  cloud,  fog,  and 
precipitation.   These  data  were  further  stipplemented  by 
mesooet  pressure  observations  at  half-hourly  intervals, 
hourly  observations  of  weather  from  United  States  Weather 
Bureau  stations  and  by  facsimile  surface  charts.   Continuous 
observations  of  temperature  and  dewpoint  temperature 
were  also  available  from  several  mesonet  stations  for 
one  episode.   These  data  provide  the  first  opportunity 
to  stviidy  the  space  scale  and  movement  of  transmissioo 
fields  for  station  spacing  at  0.8-76.0  miles.   (Author) 


AD-605  154  Dlv.    2,  33 

OTS  Prices:  HC  ll.OO/MF  $0.50 

Travelers  Research  Center,  Inc.,  Hartford,  Conn. 
RADAR  APPUCATIONS  IN  TERMINAL  AND  ENROUTE 
WEATHER  FORECASTING. 
Summary  status  rept.,  part  C,  IJul  63-30  Jun  64, 


by  J.  W.  Wilson.    30  Jun  64,   lOp  TRC-74ia-ia8-C 
Contract  Cwbl0704 

Unclassified  report 

See  also  AD-605  153. 

Descriptors:  (♦Meteorological  radar.  Data  processing 
systems),  (♦Airport  radar  systems.  Meteorological 
radar),  (♦Weather  forecasting.  Meteorological  radar). 
Radar  signals.  Statistical  analysis,  Programming 
(Computers),  Air  traffic  control  systems. 

The  purpose  of  the  task  was  to  develop  objective 
techniques  for  interpreting  and  processing  weather  radar 
data  for  Integration  with  other  meteorological  observatlona 
into  a  national  aviation  weather  system.   Work  was  con- 
fined to  three  areas:  (a)  incorporation  of  a  routine  into  the 
Statistical  Properties  Program  for  computing  the  average 
length  and  width  of  weather  echoes;  (b)  determination  of 
relationships  between  statistical  properties  of  the  echo 
patterns  and  predictability  of  the  patterns;  (c)  deter- 
mination of  echo  movements  and  predictabill^  of  features 
in  the  echo  patterns  as  a  function  of  their  space  scales. 


AD-605  155  Div.   2 

OTS  Prices:  HC  $1.00/MF  $0.50 

Travelers  Research  Center,  Inc.,  Hartford,  Conn. 
SYNOPTIC  STUDY  OF  PREDICTIONS  OF  CLOUD 
COVERAGE  AND  NORMALIZED  CLOUD  HEIGHT. 
Technical  memo  no.  3, 

by  Marshall  A.  Atwater.    2  Dec  63,    20p  TRC-7413-108 
Contract  Cwfol0704 

Unclassified  report 

Descriptors:  (♦Weather  forecasting.  Errors),  (♦Cloud 
cover.  Mathematical  prediction),  (♦Clouds,  Height 
finding).  Air  mass  analysis,  Terrain,  Atmoq>heric 
motion.  Wind,  Cloud  height  Indicators. 

Cases  in  which  large  errors  occurred  in  the  prediction 
of  cloud  amount  and  normalized  cloud  height  were  analyzed. 
The  biggest  errors  occurred  with  the  westward  movement 
of  fronts.   Other  errors  occurred  when  fronts  (moving 
west  to  east)  passed  the  predlctand  point.    Local  conditions 
and  advection  of  air  over  elevated  terrain  also  were 
reasons  for  many  errors.    Parameters  that  may  be  helpful 
in  screening  runs  would  be  upslope  motion,  and  possibly 
upper  air  winds  to  be  used  for  steering  and  speed  of 
movement  of  surface  features.    Possible  prediction  points 
should  be  located  east  and  south  of  the  point  for  advec- 
tion in  the  eastern  U.  S.  Additional  frontal  parameters 
may  be  Included  to  minimize  the  errors  caused  by  fronts. 
(Author) 


AD-605  158  Dlv.    2 

OTS  Prices:  HC  $3.00/MF  $0.75 

Hydraulic  Engineering  Lab.,  Univ.  of  Calif..  Berkeley. 
SEDIMENT  TRANSPORT  BY  WAVES  AND  CURRENTS. 
Progress  repU, 

by  M.  M.  Abou-Selda.    May  64,  76p   HEL-2-7 
Contract  DA49  055CIV  Eng63  4 

Unclassified  report 

Descriptors:  (♦Water  waves.  Transport  properties), 
(♦Ocean  currents.  Transport  properties),  (♦Beaches, 
Hydrology),  SedlmenUtlon,  Sand,  Boundary  layer. 
Turbulence.  OsclUation.  Test  methods.  Reviews. 

The  first  phase  of  the  investigation  was  a-  library  study  at 
the  work  done  pertaining  to  the  phenomenon  of  the  sand 
movement  due  to  wave  action.  This  survey  provided  in- 
formation on  the  various  techniques  and  procedures  used; 
it  also  provided  ioformatioa  about  the  different  results 
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cj*^  concerning  the  various  piiaaes  of  the  study.  With 
^  J?^'"*?/''^^"'  *  P'-'U-'la^y  UOwratoi^  study 
I5!L^f7jf*L°^  ***  compare  the  rtmOta  with  the  variouiT 
suthors'  findings  and  to  check  tta«  sppUcabiUty  of  the 
wdBting  proposed  methods  for  pr*«lotii«  the  sediment 
tranqwrt  due  to  wave  action. 


AD-606  161  Dlv.   2,  25 

OTS  Prices:  HC  $3.00/MF  $0.76 

New  York  Univ.,  N.  Y.  CoU.  of  BiJitneeriiv. 
OPTICAL  SOUNIMNG.   EXPERIMENT  AND 
INSTRUMENTATION  DESI3N  CONSIDERATIONS. 
Technical  rept.  no.  3,  1  Jul-30  Sq>  62, 
liy  R.  M.  SchoUand.  A.  M.  Nathan,  E.  A.  Chermack, 

lOoE.  E.  Uthe,  and  D.  Chang.   30  Sep  62,  86p 
Contract  DA36  039sc8729S,  PioJ.  aA»9  07  001 

j         Unclasslfled  report 

Descriptors:  (♦Atmospheric  souadlng.  Optical  analysis), 
(♦Optical  phenomena.  Atmospheric  sounding).  Meteorology, 
Water  vapor.  Absorption,  Infrared  radiation,  Monochro- 
matic light.  Lasers,  Atmospheric  temperature,  Doppler 
affect.  Scattering,  Carbon  dioxide,  Opttoal  scanning, 
Renoote  control  systems,  Opttoal  instruments.  Design. 

Experiments  have  been  designed  to  test  concepts  for  the 
remote  sounding  of  the  atmosphere  by  optical  methods.  In 
the  first  section  an  experiment  is  designed  to  measure  the 
vertical  profile  of  water  vapor.   This  method  is  based  on  the 
differential  absoiptton  of  Infrared  energy  scattered  from  a 
seaixshlight  beam.   An  analysis  is  presented  of  a  Doppler 
method  for  the  determination  of  ttie  temperature  distribution 
in  an  arbitrary  direction.  This  method  is  based  upon  the 
Doppler  shift  that  occurs  when  mooochromatlc  energy  is 
scattered  by  air  moleoules  under  Itiennmlly  Induced  motton. 
A  passive  experimental  technique  tor  the  determination  of 
atmospheric  temperature  profiles  has  been  analyzed.   This 
method  makes  use  of  the  variation  of  irradlance  from  a 
portion  of  the  4.3  micron  C02  band  as  seen  by  a  detector 
■canning  In  elevation.   (Autltor) 


AD-605  175  Div.    2,  10 

OTS  Prices:  HC  $1.00/MF  $0.50 

Atlantic  Research  Corp.,  Alexandria,  Va. 
STUDY  OF  ELECTRON  GENERATION  BY  SOLID 
PROPELLANT  TECHNIQUE, 
bjr  R.  Friedman,  L.  W.  Fagg,  T.  K.  Millar,  W.  D. 
Charles,  and  M.  C.  Hughes.   21  Sep  62,  2:^ 
CoBtraots  AF49  638  651  and  AF19  f  $8  295 
N6S  17430  T| 

I  UnoUsst&ed  repcHTt 

Descriptors:  (*Elactroos,  Generators),  (♦Solid  rocket 
propellants.  Electrons),  (♦lonosphnrio  propagation.  Teat 
facilities).  Cesium  compounds,  Nitrates,  Aluminum, 
Combustion  products,  Tbermodynatnios,  Rocket  motor 
aozxles,  ^teotroaoopy.  , , 

Electron  generators  fkmotloning  bjr  Urw«tyi#tt^m  of  a 
oeslum  nitrate-alumimim  pressed  dbarge  have  been 
developed  and  teet-flred  in  an  altitude  chamber.  Thermo- 
<iynamlo  analjrsls  at  the  combustion  and  oozzle-expanslon 
process  shows  that  about  10  to  the  3«th  power  electrons  are 
discharged  per  gram  of  charge,  the  gaseous  product 
ooDtaining  about  2  mole  per  cent  electrons.   Speotrosocpic 
measuremento  of  the  exliaust  plume  at  40  mm  Hg  abs 
confirm  electron  concentrations  of  this  magnitude  via 
Stark-broadening  of  cesium  emission  lines.   Details  of 
ipraerator  operation  are  given,  and  alternate  chemical 
systems  for  alaotron  generation  are  dlsctissed.  (Author) 


AD-605  196  Div.   2 

OTS  Prices:  HC  $2.00/MF  $0.50 

Air  Force  Cambridge  Research  Labs.,  Bedford,  Mass. 

HORIZONTAL  AND  VERTICAL  DISTRIBUTIONS  OF 

ATMOSPHERIC  DENSITY,  UP  TO  90  KM. 

Air  Force  ^rveys  In  Gec^ysics, 

by  Allen  E.  Cole  and  ArUiur  J.  Kantor.   Jun  64,  42p 

ProJ.  8624,  Task  862401 

AFCRL  64  483;  AFCRL  afsgl57 

Unclassified  report 

Descriptors:  (♦Atmosphere,  Density),  Physical 
properties,  Dlstributicm,  Periodic  variations.  Measurement, 
Geophysics,  Meteorology. 

Estimates  of  seascmal.  latitudinal,  day-to-day  and  diurnal 
variations  in  the  horizontal  and  vertical  distribution  of 
atmospheric  density  are  provided  for  altitudes  up  to  90  km. 
The  rates  of  decay  of  inter-level  correlations  with  layer 
separation  for  the  region  48  to  70  km  are  compared  to  those 
computed  for  levels  betweoi  12  and  26  tan.  The  day-to-day 
variability  In  height  of  constant  density  surfaces  is  also 
examined  with  special  emphasis  on  levels  near  8  km,  approot- 
imate  location  of  the  well-known  isopycnic  level.    (Autboi) 


AD-605  230  Dlv.    2 

OTS  Prices:  HC  $1.00/MF  $0.50 

Owens  Valley  Radto  Observatory,  CaUf.  Inst,  of  Tech.. 

Pasadena. 

COMPONENT  SHAPES  IN  DOUBLE  RADIO  SOURCES. 

by  Alan  T.  Moffet    1964.  5p 

Unclassified  report 
Observations  of  tbe  Owens  Valley  Radto  Observatory. 

Descriptors:  (♦Radio  astronomy,  Galaxies),  (♦Extra- 
terrestrial radio  waves.  Sources).  Stars,  Configuration, 
Optical  properttes,  Astrc^yslcs. 


AD-605  268  Dlv.   2,  9 

OTS  Prices:  HC  $1.00/MF  $0.50 

Pennsylvania  State  Univ.,  University  Park  Mineral 

Industries  Experiment  Station. 

CHANGE  OF  TERRAIN  ROUGHNESS  AND  THE  WIND 

PROFILE. 

Scientific  rept.  no.  3, 

by  H.  A.  Panofsky  and  A.  A.  Townsend.   30  Apr  64,  12p 

Contract  AF19  604  6641,  ProJ.  8604,  Task  860401 

Unclassified  report 

^,*  l!  i^.*y**'^  ^'^'^  °^  *»»  Roy»l  Meteorological 
Society  1964,  Apr,  v.  90.  no.  384,  p.  147-155. 

^^^f^-^^^^^lJ^""^^'  <*Terraln.  Atmospheric 
motion).  Theory.  Surface  properties.  Turbulent  boundary 

^i5f?I?u*f  constructed  *<>  describe  the  distribution  of 
wind  with  height  in  hydroetetlcally  neutral  air  following  a 
sudden  change  In  terrain  roughness.   The  agreement  »5th 
SSSrr^'^  °^**^  '^  *  ^'''*^*^  "^  locations  is  satisfactory. 
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OTS  Prices:  HC  $6.00/MF  $1.25 


Texas  Instrumente.  Inc.,  Dallas. 
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WORLDWTOE  COLLECTION  AND  EVALUATION  OF 

EARTHQUAKE  DATA.    FINAL  REPORT  ON  EVALUATION 

OF  1960  SEBMICITY. 

^lecial  r^8.  no.  3, 

by  R.  L.  Fisher,  R.  G.  Baker,  and  R.  R.  Guidroz. 

JUn  64,  256p 

Contract  AF19  604  8517,  Proj.  8652 

AFCRL  64  520 

Unclassified  report 

Rept.  on  Proj.  Vela  Uniform,  see  also  AD-402  640. 

Descriptors:  ('Seismology,  Earthquakes),  ('Earthquakes, 
Intensity),  Seismic  waves,  Seismological  stations,  Global 
communication  systems.  Seismographs,  Geophysics,  Data, 
Analysis. 

Objectives  of  tl>e  stiKly  were:   Evaluation  of  woiidwide 
seismicity  in  1960  and  comparison  with  that  of  other  years; 
quantitative  comparison  of  seismic  activity  in  various  re- 
gions of  the  world;  definition  of  areas  of  unusual  activity; 
investigation  of  the  relation  between  magnitude  and  eartti- 
quake  recurrence  frequency  at  a  few  selected  locations;  and 
presentation  of  a  far  greater  nimiber  of  magnitude  calcula- 
tions than  were  available  previously  for  use  in  capability 
assessments  and  in  seismicity  evaluation.   To  provide  a 
comprehensive  view  of  seismic  activity,  several  presenta- 
tion methods  are  used.    Among  them  are  seismicity  and 
epicentral  maps,  wiiich  permit  both  a  region-to-region 
comparison  of  activity  and  a  comparison  of  the  1960  activity 
with  the  average  annual  seismicity.    In  this  study,  emphasis 
was  placed  on  earthquakes  in  the  magnitude  range  5.0  to 
6.0  (Richter  scale)  because  capabilities  of  the  seismograph 
stations  furnishing  data  were  sufficient  for  recording  all 
shocks  of  magnitude  5.0  or  greater.    Also  many  shocks  of 
magnittide  3.0  to  5.0  were  recorded,  and  results  are  given 
for  these  events. 


AD-605  273  Dlv.    2,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Air  Force  Cambridge  Research  Lat)s.,  Bedford,  Mass. 

FALLING  SPHERE  MEASUREMENTS  OF  ATMOSPHERIC 

DENSITY,  TEMPERATURE,  AND  PRESSURE,  UP  TO  115  km. 

Environmental  research  papers, 

by  K.  S.  W.  Champion  and  A.  C.  Faire.   Jul  64,  44p 

Proj.  6690 

AFCRL  64  554:  AFCRL  ERP34 

Unclassified  report 

Paper  presented  at  the  International  Space  Sciences 
Symposium  (5th),  (COSPAR)  in  Florence,  Italy,  May  1964. 

Descriptors:  ('Atmosphere,  Density),  ('Meteorological 
instruments.  Falling  bodies),  ('Falling  bodies.  Meteoro- 
logical instruments).  Spheres,  Accelerometers,  Telemeter 
systems.  Measurement,  Atmospheric  temperature. 
Barometric  pressure.  # 

Newly  developed  airlnme  Instrumentation  has  made  It 
possible  to  extend  the  measurements  of  atmospheric  den- 
sity, temperature  and  pressure  from  the  previous  upper 
limit  of  90  km  to  115  km  by  means  of  the  7-inch  rigid 
sphere  method.    A  brief  description  of  the  instrumentation 
is  given.   Results  of  four  rocket-borne  experiments  latmched 
at  White  Sands  Missile  Range,  New  Mexico,  in  November 
1963  and  February  1964  are  presented  and  compared  with 
the  U.  S.  Standard  Atmosphere,  1962,  and  a  winter  at- 
mosphere for  30  degrees  latitude.   (Author) 
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OTS  Prices:  HC  $2.00/MF  $0.50 

Air  Force  Cambridge  Research  Late.,  Bedford.  Mass. 


GEODETIC  POSITIONING  FROM  SIMULTANEOUS  OPTI- 
CAL OBSERVATIONS  OF  THE  ANNA  I-B  SATELLITE. 
Environmental  research  papers, 
by  Lyndon  L.  Sheldon  and  Donald  H.  Eckhardt. 
Jul  64,  26p 
Proj.  7600 
AFCRL  64  562,  AFCRL  ERP35 

Unolassifled  report 

Descr^jrtors:  (*Geodeslcs,  Satellites  (Artificial)), 
('Satellites  (Artificial),  Geodeskss),  Position  finding. 
Navigation  satellites,  Beacon  lights.  Astronomical  cameras, 
Photographs,  Azimuth,  Determination,  Least  squares 
method. 

Simultaneous  photographic  observations  of  flashes  from 
the  ANNA  I-B  geodetic  satellite  were  made  by  Air  Force 
PC-1000  cameras  during  the  period  September  1963  to 
January  1964.   Geodetic  position  determinations  using  these 
ANNA  observations  indicate  that  the  PC-1000  camera 
system  used  with  the  intervisible  technique  is  capable  of 
extending  geodetic  control  to  a  prcqportlonal  accuracy  of 
better  than  1/100,000.  (Author) 


AD-605  320  Dlv.    2 

OTS  Prices:  HC  $3.00/MF  $0.75 

Woods  Hole  Oceanograpblc  Institution,  Mass. 

THE  NORMAL  DYNAMIC  TOPOGRAPHY  OF  THE 

LABRADOR  CURRENT  AND  ITS  ENVIRONS  IN  THE 

VICINITY  OF  THE  GRAND  BANKS  OF  NEWFOUNDLAND 

DURING  THE  ICEBERG  SEASON, 

by  Floyd  M.  Soule.     1964     52p   WHOI-Ref-64-36 

Contract  TCG01327A 

Unclassified  report 

Descriptors:   ('Ocean  currents.  Surface  properties). 
Maps,  Newfoundland  (Province),  Oceanology,  Temperature, 
Salinity,  Dynamics. 

A  series  of  surface  and  subsurface  observations  of 
temperature  and  salinity  was  made  for  the  waters  over  the 
nortiieastem,  eastern  and  southern  slopes  of  the  Grand 
Banks  and  the  contiguous  area  seaward.   The  data  was 
collected  by  the  International  Ice  Patrol  from  1913  to  Uie 
present. 
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OTS  Prices: 
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HC  $2.00/MF  $0.50 


Aerospace  Technology  Div..  Library  of  Congress, 

Washington.  D.  C. 

PHENOMENA  IN  THE  UPPER  ATMOSPHERE: 

COMPILATION  OF  ABSTRACTS. 

Rept  DO.  48  on  Reviewing  Soviet  Developments  in 

Selected  Problenos  in  Astrophysics  and  Geophysics. 

2  Sep  64,  32p 

ATD  P64  51;  TT  64  71300 

Unclassified  report 

Surveys  of  Soviet-Bloc  Scientific  and  Technical 
Literature.    Rept.  based  on  materials  received  at 
Aerospace  Tech.  Div.  In  May  64. 

Descriptors:  (*Upper  atmosphere.  Abstracts),  ('Abstracts. 
Ui^r  atmosphere).  Ionosphere,  Electron  density.  Solar 
radiation.  Van  Allen  radiation  belt.  Cosmic  rays.  Atmos- 
pheric electricity.  Satellites  (Artificial),  Communication 
systems.  Polar  regions.  Meteorology,  Astrophysics, 
Geophysics,  USSR. 

Topics  covered  in  this  series  are  as  follows:  Ionospheric 
electron  concentrations,  solar  radiation  and  the  Ionosphere, 
Van  Allen  belts  and  cosmic  rays,  telluric  currents,  atnxw- 
pheric  electricity,  nuclear  bursts  in  the  atmosphere. 
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H!l!!"*!Lf°**  ?""*^  **^*'  *""«  "^  antarctic  communica- 
tions; and  meteorology  of  the  uppe?  atmospherer^ 
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Institute  of  Geodesy,  Photogrammeftry  and  Cartograpfay, 
Ohio  State  Univ.  Research  Foundation,  Columbus. 
ON  THE  ACCURACY  OF  THE  COEFnCIENTS  IN  A 
SERIES  OF  SPHERICAL  HARMONICS. 
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The  accuracy  of  the  coefficients  of  li  development  in  a 
series  of  spherical  harmonics  is  investigated.    Usually  the 
ooefticleDts  are  determined  by  numerical  Integration. 
Therefore,  the  surface  of  the  sphere  is  divided  into  small 
surface  elements  and  the  mean  value  of  the  function  for 
each  surface  element  is  estimated.  Two  sources  of  error 
are  distinguished:   (1)   Representetlon  error.   This  is  the 
error  of  the  estimation  of  the  mean  value  of  the  function 
for  each  surface  element.    (2)   Integration  error.   This  is 
the  error  caused  by  the  replacement  of  the  integral  by  a 
numerical  Integration.   Both  errors  are  separately 
Investigated.    (Author) 
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Descriptors:  (•Geodesies,  GravltyX,  CGravlty,  Mathe- 
matical models).  Northern  hemlspltere.  Terrain,  Isostatlc 
change.  Harmonic  analysis,  EquatlMis.  Earth,  Geodesies, 
Geophysics,  Terrain.  Surveying. 

From  mean  free  air  anomalies  of  12Mi  5  degrees  x  5 
degrees  squares  as  observed  on  the  northern  hemisphere, 
the  accuracy  of  model  anomalies  for  different  models  is 
tested.  Only  mean  elevations  are  used  in  the  evaluation  of 
topographic  effects.   (Author) 


AD-606  384  Div.   2 

OTS  Prices:  HC  $3.00/MF  $0.76 

Texas  A.  and  M.  Univ.,  CoUege  Statioa. 

ANALYSIS  OF  THE  SALINITY  REGIME  OF  THE 

MISSISSIPPI  RIVER  GULF  OUTLET  CHANNEL, 

Igr  David  E.  Amstutz.   Aug  64,  82p   TAMU  Ref-64-21T 

Contract  Nonr2119j  Grant  NSF  G19780,  Projs.  NR083  036. 

2W  j 

yoclassified  report 

Descr4;>tors:  ('Salinity,  Inland  wateitrays),  (*Rlvers, 
Salinity),  Gulfs,  Louisiana.  Lakes,  Water,  Least  squares 
method.  Polynomials,  Meteorological  parameters.  Tides, 
Correlation  techniques.  Mathematical  prediction,  Indus- ' 
tries.  Marine  engineering,  Mississippi. 


A  least  squares  regression  analysis  of  the  spatial  distri- 
bution of  salinity  in  a  vertical  section  along  the  major  axis 
of  the  Mississippi  River  -  Gulf  OuUet  Channel  is  carried 
out,  employing  a  two-dimensional  orthogonal  polynomial 
regression  relation  to  represent  the  spatial  structure     The 
spatial  structures  investigated  were  observed  monthly, 
during  both  high  and  low  tide  conditions,  over  a  period  of  13 
months.  The  10  polynomial  coefficients,  constituting  the 
third  degree  regression  relations  for  each  of  these  struc- 
tures, are  analyzed  for  correlation  with  various  salinity 
regime  Influencing  phenomena.   Sufficient  relationships 
were  observed  to  enable  a  linear  forecast  of  the  channel 
salinity  structure,  using  the  factors  of  tidal  range  and  lake 
delivery.   (Author)  ^^ 
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cover,  Mexico  gulf).  Marine  meteorology.  Air  mass 
analysis.  Cyclones,  Clouds,  Meteorological  parameters 
Photographic  analysis.  ««»w". 

Two  sateUite  pictures,  taken  approximately  24  hours 
^art,  revealed  the  Intensification  of  this  wave  system  and 
v!l!!f°^  "^^  ''*°'^  masses  as  it  moved  northward  from  its 
breeding  grounds  to  the  Texas-Louisiana  coast.    Lack  of 
surface  synoptic  reports  In  the  Gulf  of  Mexico  precluded 
accurate  location  of  the  wave  and  associated  fronts,  but 
fairly  accurate  positions  were  interpreted  from  the  cloud 
patterns  in  the  TIROS  photographs.    These  Interpretations 
r^Tl.  !^  °°  ^  Boucher-Newcomb  frontal  wave  model. 
Included  in  this  study  are  a  brief  synoptic  history  of  the 
storm,  a  descriptive  and  subjective  interpretation  of  Uie 
cloud  images  and  a  discussion  of  the  apparent  relation 
between  the  cloud  patterns  and  the  conventional  analysis. 
In  spite  of  the  subjectivity  of  the  cloud  Interpretation, 
tolssbidy  suggests  Uiat  TIROS  observations  provide  a  basis 
tor  logical  meteorological  analysis  In  areas  vt^ere 
conventional  data  are  sparse  or  non-existent.  (Author) 


AD-605  405  Div.    2 

OTS  Prices:  HC  $4.00/MF  $0.76 

Foreign  Tech.  Div.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohio. 

TRANSACTIONS  OF  THE  MAIN  GEOPHYSICAL 

OBSERVATORY,  1963,  NO.  146(208) 

4  Sep  64,  115p 

FTD  MT64  124;  TT  64  71306 

Unclassified  report 

Trans,  of  (Havnaya  Geoflzloheskaya  Observatorlya. 
Leningrad.   Trudy  (USSR)  1963.  no.  146(208)  p.  1-76. 

liVT.^^'  CAtinospheric  electricity.  Measurement), 
ml^^Srn'  Ata«8P»>erics).  Lightning,  Tixjposptore, 
Electrostatics,  Drops,  Fog,  Geophysics.  USSR. 

^J^*'°\!!i**°°v  "  **'°****  *°  questions  of  investigating 
atmospherics  being  generated  in  nearby  thunderatorms. 
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of  tbe  tbeoiy  and  designing  of  detectors  of  lightning  dis- 
charges, analysis  of  the  operations  of  these  detectors.   In 
it  are  considered  also  certain  regxilarities  In  the  distri- 
bution of  thunderstorms  areally  in  the  territory  of  Soviet 
Union  and  certain  regularities  of  distribution  of  elements 
of  atmospheric  electrteity  over  the  globe.    The  collectton 
of  articles  is  Intended  for  specialists  in  atmospheric 
electricity.   (Author) 
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Descriptors:  (*Cloud  cover,  Configuratton),  (*Air  mass 
analysis.  Cloud  cover).  Meteorological  satellites.  Stere- 
oscopic photography,  Clouds,  Distribution.  Meteorological 
parameters.  Weather  forecasting.  Statistical  analysis. 
Catalogs. 

The  purpose  of  ttiis  report  is  to  present  a  catalogue  of 
middle-cloud  wave  patterns  with  tlie  prevailing  synoptic 
weather  situation  and  the  pertinent  physical  information 
about  tlie  atmosphere  in  the  immediate  vicinity  of  the 
clouds  and  to  analyze  these  patterns  to  explore  any  possible 
relationship  between  them  and  the  concommitant  state  of 
ttie  atmosphere  that  may  serve  as  clues  to  their  origin  and 
for  useful  utilization  of  satellite  pictures. 
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Master's  thesis, 
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Descriptors:  (*Solar  radiation.  Radio  astronomy), 
(* Extraterrestrial  radio  waves,  Solar  radiation).  Astro- 
physics, Solar  atmosphere.  Ultrahigh  frequency.  Temper- 
ature, Analysis,  Brightness,  Solar  eclipses. 

The  sun  at  440  mc  on  July  20,  1963  appeared  as  a  disk 
of  radius  1.1  times  the  optical  radius  of  the  sun.   This 
value  was  somewhat  lower  than  values  obtained  by  observers 
on  previous  dates.    However,  July  20,  1963  was  in  a  period 
of  sunspot  minimum,  thus  making  the  radius  of  1.1  times 
optical  size  a  realizable  value.    A  radio  plage  on  the  east- 
em  limb  of  tlie  sun  was  detected  from  the  radiation  curve 
obtained  during  the  first  half  of  the  eclipse.   There  were 
variations  during  the  last  half  on  the  eclipse,  but  experi- 
mental error  in  the  equipment  resulted  in  poor  data  for 
that  period;  therefore,  no  conclusions  were  made  concerning 
tbe  latter  half  of  the  eclipse.    The  temperature  measurement 
of  the  sun  at  440  mc  indicated  a  temperature  of  about 
SOO.OOOK,  which  was  of  the  magnitude  predicted.    (Author) 
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NORMAL  LAW  OF  DISTRIBUTIONS  OF  RANDOM  QUAN- 


TTHES  FOR  THE  DERIVATION  OF  WIND-REUIME  CHAR- 
ACTERISTICS IN  THE  FREE  ATMOSPHERE, 
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Unedited  rough  draft  trans,  of  ProUemy  Fitzlki  Atmosfery 
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Descriptors:  (* Atmospheric  motton.  Climatology),  (*Wind 
Atmospheric  sounding),  ('Distribution  theory.  Meteor- 
ology), Meteorological  phenomena,  USSR,  Statistical 
distributions,  Probability,  Vector  analysis.  Atmosphere. 

This  article  presents  the  results  of  the  evaluation  and 
analysis  of  materials  from  radiosonde  observations  in  the 
districts  of  Moscow  and  Sverdlovsk  in  order  to  gattier 
information  as  to  the  possibility  of  employing  tlie  normal 
law  of  random-quantity  distribution  for  the  derivation  of 
climatic  characteristics  with  respect  to  wind  in  the  free 
atmosptwre.   Topics  covered  include  (a)  Normal  law  of 
wind-vector  distribution.    Method  of  calculating  theoretical 
recurrence,  and  (b)  Some  results  in  checking  the  feasibility 
of  the  normal  law  or  random-quantity  distribution  on  ttie 
basis  of  wind  sounding  data. 
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Unedited  rough  draft  trans,  from  Trud,  Moscow  (USSR) 
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Unedited  rough  draft  trans,  of  Kosmlcheskie  Issledovanlya 
(USSR)  1963,  V.  2,  no.  4,  p.  507-654,  See  also  AD-603  012. 

Descriptors:  (*Space  environmental  conditions,  Scientific 
research),  {*Satellites  (Artificial),  Astronautics),  (•Space 
biology.  Scientific  research),  Astrophysics,  Atmosphere 
entry.  Orbital  trajectories,  Celestial  mechanics.  Plastics, 
Combustion,  Gas  analysis,  Magnetic  storm.  Atmosphere, 
Optical  properties.  Radiation  effects.  Photoelectric  cells 
(Semiconductor),  Geophysics,  USSR. 

Collection  of  Soviet  reporto  dealing  with  space  environ- 
mental conditions,  space  biology,  astronautics,  and  physics 
of  the  upper  atmosphere. 


AD-605  527  Div.    2,  9,  15 

OTS  Prices:  HC  $3.00/MF  $0.50 

Agricultural  Research  Service,  Cornell  Univ.,  Ithaca, 
N.  Y. 


10 


THE  ENERGY  BUDGET  AT  THE 

PART  n. 

Production  research  rept., 

by  Edgar  R.  Lemon.   Sep  63,  54p 

Pvo}..3A99  27  005 

USDA  PRR72 


ASTRONOMY,  GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


EApTH'S  SURFACE, 


Unclassified  report 


Descriptors:  (^Turbulent  boundary*  layer,  Terrain), 
(♦Mathematical  models,  Mlcrometeorology),  (*Terrain, 
Turbulent  boundary  Uyer),  (•Mlcrometeorology,  Turbulent 
boundary  layer).  Turbulences,  Fluid  dynamic  properties 
Theory,  Experimental  data.  Wind.  Atmospheric  motion,  ' 
Carbon  dioxide,  Convection,  Energy.  Surface  properties. 
Earth,  Photosynthesis,  Heat  transfbor.  Plants  (Botony). 

This  report  presents  in  part  the  resulte  of  research 
conducted  with  the  particular  objective  of  evaluating  the 
aerodynamic  surface  roughness  and  relating  it  to  tbe 
elastic  and  geometric  characteristlas  of  the  surface  cover. 
Theoretical  and  experimental  investigations  of  the  turbulent 
transfer  characteristics  of  the  air-stream  near  the  ground 
are  reported-    It  Is  shown  that  the  surface  boundary  layer 
must  be  divided  into  two  regions:  the  freestream  above  the 
surface  where  the  various  forms  of  turbulent  transfer  are 
nearly  Independent  of  height,  and  the  Urstream  within  the 
vegetative  canopy  where  sources  ant)  sinks  are  present. 
Several  theoretical  models  for  canopy  flow  are  reported 
and  compared  with  observations.   A  numerical  method  for 
determining  the  aerodynamic  characteristics  and  their 
standard  errors  in  the  freestream  is  described.    Experi- 
mental results  for  freestream  and  canopy  flow  are  reported 
It  is  concluded  that  canopy  flow  is  fully  turbulent  and  that 
the  observations  satisfy  best  a  theoretical  model  In  which 
the  mixing  length  Is  a  function  of  height  above  the  ground 
surface.    Experimental  data  show  that  the  aerodynamic 
surface  roughness  varies  with  the  wlndspeed  and  the  vari- 
ations depend  upon  the  geometric  and  elastic  characteristics 
of  the  vegatation.    (Author) 
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Descriptors:  ('Navigation  sateUltes;  Direction  finding) 
(•Geodesies,  SateUltes  (Artificial)),  (*SateUite8  (Artificial), 
Geodesies),   Astronomical  cameras,  Beacon  ligfate.  Optical 
scanning.  Azimuth,  Determination. 

Geodetic  azimuths  of  lines  ranging  from  300  km  to 
1400  km  have  beeirdetermlned  from  simultaneous  optical 
observaUons  of  the  ANNA  Flashing  Satellite.   The  resulte 
of  this  test  prove  that  the  azimuth  or  the  space  direction 
between  two  stations  can  be  achieved  to  an  accuracy  better 
than  one  second  with  only  a  limited  an»unt  of  data.    The 
reason  for  the  high  accuracy  Is  attributed  to  two  factors: 
(1)  the  metric  accuracy  of  the  PC-lOOO's  stellar  cameras, 
and  (2)  the  'perfect'  simultaneity  in  tha  observations  pro- 
vided by  the  ANNA  strobe  light.   (Author) 
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Descrli^ors:  (•Meteorological  balloons.  Manufacturing 
methods).  Production,  Flight  testing.  Performance  (Engi- 
neering), Design,  Coste,  Inflatable  structures. 

The  prime  technical  objective  of  this  production  engi- 
neering measure  is  to  establish  the  capability  of  producing 
the  ML-541  (  )/UM  balloon  on  a  pilot-run  basis.   This 
objective  implies  the  attainment  of  improved  quality  of 
balloon  and  the  achievement  of  uniformity  in  the  finished 
rV^J^^  **^  performance  In  flight.    A  second  objective 
IS  the  development  of  manufacturing  methods  to  a  hlrti  level 
of  technology.    This  provides  for  the  utilization  of  a»So- 
matlc  and  semi-automatic  equipment  whenever  possible, 
taking  into  consideration  that  the  balloon  is  a  delicate 
device  to  handle.    A  goal  In  the  design  of  the  equipment  Is 
to  anticipate  technological  development  of  meteorological 
balloons   and  to  design  all  equipment  In  such  a  manner 
that  the  danger  of  early  obsolescence  Is  practically  nil. 
A  further  objective  Is  to  prepare  a  mobilization  plan  for 
^!!^  °°  °^  ^  ML-541(  )/UM  balloon  at  the  specified 
production  rate.    From  an  economic  point  of  view,  the 
goal  <rf  the  development  of  Improved  methods  of  manu- 
facture under  this  production  engineering  measure  is  the 
reduction  in  cost  and  price  of  this  balloon 
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Descriptors:  (•Earth  models,  Viscoelastlclty) 
(♦Vlscoelastlcity,  Earth  models),  (-Seismolog^,  Mathe- 
matical analysis).  Elasticity,  Plasticity,  Lltboephere, 
Differential  equations.  Geophysics. 

The  work  reported  here  on  Rayleigh  Waves  in  a  Maxwell 
Body  Is  a  segment  of  comprehensive  investigation  on  relax- 
ation lAenomena  and  Inelastic  processes  in  the  earth.   The 
results  of  the  theory  presented  on  Rayleigh  Waves  in  a 
Maxwell  Body  are  embodied  in  equations  which  show  that 
effecte  pertaining  to  period  selectivity,  attenuation  and 
dlsperslwj  are  obtained  for  a  Maxwell  Body  which  cannot, 
in  principle,  be  accounted  for  by  an  elastic  theory  of 
Rayleigh  Waves.   Also  It  was  found  In  the  case  of  Love 
waves,  that  the  effecte  of  Inelastic  constitution  In  conjunc- 
tion with  layering  should  lead  to  significant,  observable 
manifestations  in  seismic  data,  which  In  principle  cannot 
be  accounted  for  by  an  elastic  theory. 


AD-605  567  Div.    2,  20 

OTS  Prices:  HC  $6.00/MF  $1.25 

Foreign  Tech.  Div.,  Air  Force  Systems  Command. 

Wright- Patterson  AFB,  Ohio. 

PORTABLE  NEUTRON  GENERATORS  IN  NUCLEAR 

GEOPHYSICS  (COLLECTION  OF  ARTICLES) 

ed.  by  S.  I.  Savosina.    29  Jul  64,  263p 

FTD  MT63  283,  TT  64  71328 

Unclassified  report 

Edited  machine  trans,  of  mono.    Portatlvnye  Generatory 
Neltronov  v  Yademol  Geoflzike:  Sbornlk  State!  (po  Sovetektm 
i  Zarubezhnym  Pabotam)  Moscow,  1962,  p.  1-204 
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Descrtptors:  (*GeophyslC8,  Neutron  beams),  (*Neutron 
beams,  Geophysics),  Geophysical  prospecting.  Well 
logging.  Petroleum.  Isotopes,  Portable,  USSR. 

In  the  collection  are  included  worlcs  of  Soviet  and  foreign 
authors  devoted  to  the  general  principles  of  the  design  of 
neutron  generators  and  conditions  of  their  application, 
mainly  In  geophysics.   Along  with  this.  In  the  collection 
are  presented  original  articles  on  the  theory  at  the  method 
of  impulse  neutron- neutron  coring,  and  also  works  devoted 
to  the  results  of  practical  application  of  generators  for 
petroleum  deposits  of  the  USSR.    In  the  collection  are 
considered  various  types  of  accelerating  tubes  which 
generate  neutrons,  diagrams  and  design  of  portable  borehole 
instruments  with  these  tubes  and  prospects  of  the  appli- 
cation of  neutron  generators  for  the  obtaining  of  isotoptes 
with  short  half-lives,  activation  analysis,  in  reator  con- 
struction, biology,  and  in  the  mining  industry  and  other 
areas  of  the  national  economy.    (Author) 


AD-605  571  Dlv.    2.  9,  25.  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

bistttute  of  Eoglneertng  Research.  Univ.  of  California, 

Berkeley. 

ON  CONVECTION  IN  A  VXSCOELASTIC  PLASTIC  MODEL 

OF  THE  EARTH'S  CRUST  AND  MANTLE, 

by  Paul  Lleber  and  Shrlkant  Desai.    May  64,  49p 

AM-64-14  (1) 

Contract  Nonr222  87 

Unclassified  report 

Descriptors:  (*Earth  models,  Vlscoelasticity), 
(*Vlscoela8ticity,  Earth  models),  (*Seismology,  lilathe- 
matlcal  analysis).  Hydrodynamics,  Elasticity,  Plasticity, 
Lithosphere,  Thermodynamics,  Equations,  Geophysics. 

The  reconciliation  of  Raylelgh-Benard  convection  cur- 
rents with  the  transmission  of  shear  waves  In  the  mantle 
imposes  rather  strong  and  thus  useful  restrictions  on  the 
rheological  models  which  can  acconunodate  both  of  them 
and  thereby  serves  to  guide  in  the  selection  of  an  appropriate 
vlsco-elastic  material  for  modeling  the  mantle  with  respect 
to  its  mechanical  behavior.  Some  definite  results  are 
established  which  bear  on  the  selection  of  an  appropriate 
yet  simple  rheological  model  of  the  mantle  by  posing  the 
question  of  hydrodynamlc  stability  with  respect  to  two 
essentially  different  rheological  models.    These  are  the 
Maxwell  and  Sesawa-Volgt  materials. 


AD-605  580  Dlv.    2 

OTS  Prices:  HC  $7.00/MF  $1.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

THE  CAUCASUS, 

by  A.  A.  Zanina.   30  Jun  64,   33^ 

FTD  MT63  336;  TT  64  71329 

Unclassified  report 

Kavkaz,  edited  machine  trans,  of  Klimat  SSSR.  1961, 
no.  2,  290p. 

Descriptors:  (*&fountains.  Climatology),  (^Climatology, 
USSR),  Solar  radiation,  Thermal  radiation.  Atmospheric 
motion.  Atmospheric  temperature.  Wind,  Humidity, 
Clouds,  Atmospheric  precipitation.  Snow,  Fog,  Storms, 
Terrain,  Plants  (Botany),  Soils,  Geography. 

Consideratton  is  given  to  the  characteristics  of  main 
climate-forming  factors  (radiation  conditions,  circula- 
tion and  surfaces),  brief  general  characteristics  of 
climate  of  the  Caucasus  and  description  of  ita  separate 
elemente  (heat,  wind  conditions,  humidity  conditions. 


atmospheric  phenomena),  and  also  climatic  reglooalix- 
ing  of  territory  of  Caucasus  and  characteristics  of 
climate  of  ite  separate  regions.  (Author) 


AD-605  586 
OTS  Prices; 


Dlv.   2,  12.  30 
HC  $1.00/MF  $0,50 


Foreign  Tech.  Dlv..  Air  Force  Systems  Command. 

Wri^t-Patterson  AFB,  Ohio. 

EXPLORATIONS  OF  OUTER  SPACE  AND  UPPER  LAYERS 

OF  THE  ATMOSPHERE, 

by  A.  A.  Blagonravov.    17  Apr  64,  19p 

FTD  MT63  345;  TT  64  71332 

Unclassified  report 

Edited  machine  trans,  of  Akademlya  Nauk  SSSR.   Vestnlk, 
1963,  V.  33,  no.  9,  p.  9-16. 

Descriptors:  (*Space  probes,  USSR),  Space  environmental 
conditlcms,  Radio  astronomy.  Upper  atmosphere.  Satellite 
(Artificial).  Scientific  satellites,  Instrumentation,  At- 
mospheric sounding.  Sounding  rockete.  Cosmic  rays. 
Meteors,  Ionosphere,  Exploration. 

This  is  a  report  on  USSR  space  research  with  sctentiflc 
satellites,  rocket  probes,  aixl  radloastronomy.    The  report 
Includes  a  discussion  on  Intrumentatton  and  findings  of 
several  types  of  research  satellites.   It  discusses  the 
findings  of  a  series  of  explorer  rockets  probes  and  radio- 
location of  the  planete  Mercury,  Venus  and  Mars. 


AD-605  629  Dlv.    2,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Directorate  of  Sclentllic  Information  Service,  Ottawa 

(Canada). 

STUDY  OF  THE  SOLAR  CORPUSCULAR  RADIATION  BY 

MEANS  OF  ARTIFICIAL  SATELLITES, 

by  V.  L  KrasovsUi,  Yu.  M.  Kushntr,  and  G.  A.  Bordovskll. 

Jun  58.  14p   NRC-C-2746 

DSIS  T298R:  TT  64  71370 

UncUssifled  report 

Trans,  of  Uspekhl  Fiziohesklkh  Nauk  (USSR)  1958,  v.  64, 
no.  3,  p.  425-434. 

Descriptors:  (*Solar  radiation.  Measurement),  (*Satol- 
lltes  (Artificial).  Solar  radiation).  (^Scientific  satellites, 
Solar  radiation).  Solar  disturbances.  Aurorae.  Atmosphere, 
lonospt^ric  disturbances,  Electron  density,  Terrestrial 
magnetism.  Space  environmental  conditions.  ^;>ectrum 
analyzers.  Ionization.  Theory,  Background,  Astrophysics, 
USSR. 

The  use  of  artificial  earth-satellites  in  solar  corpuscu- 
lar radiation  research  is  presented.   The  historical  devel- 
opment of  theory  concerning  corpuscular  emission  at  the 
axm  and  Ite  effect  on  the  tqiper  aUnosphere  of  the  earth  Is 
discussed. 


AD-605  654  Dlv.    2,  12 

OTS  Prices:  HC  $2.00/MF  $0.60 

bistltute  of  Geodesy,  Pbotogrammetry  and  Cartography, 

Ohio  State  Univ.  Research  Foundation,  Columbus. 

RESEARCH  DIRECTED  TOWARD  A  FEASIBILITY  STUDY 

DEALING  WITH  THE  INTEGRATION  OF  GRAVITY  DATA. 

Final  rept. 

by  W.  A.  Heiskanen,  Helmut  Moritz,  anct 

Ivan  I.  MueUer.    Jun  64.  30p   IOPC-31 

Contract  AF19  628  1628,  ProJ.  7600,  Task  760002 

AFCRL  64  56«  I 

Unclassified  rsport 
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Descriptors:  (♦Gravity,  Experimental  data),  (^Scientific 
satellites.  Geodesies),  Celestial  mechanics.  Orbital 
trajectories.  Harmonic  analysis.  Satellite  networks. 
Boundary  value  problems.  Scale,  FeasibUity  studies. 
Reviews. 

The  summary  deals  with  the  following  Individual  papers 
and  is  updated,  since  they  were  written  a  year  ago:   (1) 
Methods  of  Physical  Geodesy.  (2)  A  Review  on  Close  Sat- 
ellite Geodesy.  (3)  The  Geodetic  Applications  of  SateUltes, 
(4)  Satellite  Perturbations  Due  to  Zonal  Gravltattonal 
Harmonics,  (5)  On  the  Accuracy  of  ^iberlcal  Harmonics 
and  Orbital  Prediction.   (Author) 


AD-606  666  Dlv.    2,  12 

OTS  Prices:  HC  $2.00/MF  $0.50 

Institute  of  Geodesy,  Pbotogrammetry  and  Cartography, 

Ohio  State  Univ.  Research  Foundattoa,  Columfius. 

METHODS  OF  PHYSICAL  QEODESYJ  1 

Scientific  rept.  no.  5,  1 1 

by  W.  A.  Heiskanen  and  H.  MoriU.  iii  64,  3Ap 

IGPC-32 

Contract  AF19  628  1628,  ProJ.  7600.  Task  760002 

AFCRL  64  666  n  , 

Unclassified  report 

Descriptors:  (*Oravlty,  MeasuremeMt),  (*aeodeslcs. 
Reviews),  (•Scientific  satellites.  Geodesies),  Astro- 
nomical geodesies,  Algebraic  topology.  Satellites 
(Artificial),  Perturbation  theory,  Geophysics,  Terres- 
trial magnetism.  Theory.  Collecting  methods.  Standards. 

A  review  Is  made  of  the  progress  of  physical  geodesy  as 
of  1963.   The  gravimetric  measurements  and  astio- 
geodetlc  methods,  base  lines,  geopotaatlal  methods,  the 
earth  constante.  flattening  and  the  normal  figure  of  the 
earth  are  discussed.    (Author) 


AD-605  656 
OTS  Prices: 


Dlv.    2.  9,  12 
HC  $3.00/MF  $0.75 


Institute  of  Geodesy,  Pbotogrammetry  and  Cartography, 

Ohio  State  Univ.  Research  Foundation.  Columbus. 

A  REVIEW  ON  CLOSE  SATELLITE  THEORY. 

Scientific  rept.  no.  2. 

by  Ivan  I.  Mueller.    Jun  64.  90p   IGPG-33 

Contract  AF19  628  1628.  ProJ.  7600,  Task  760002 

AFCRL  64  666  m  j 

ynclasstfied  report 

Desor^tors:  (•Scientific  satellites.  Oeodesics), 
(•Satellites  (Artificial),  Celestial  mechanics),  (•Orbital 
trajectories.  Satellites  (Artificial)).  Orbital  trajector- 
ies. Motion.  EUlpltal  orbit  trajectories.  Geometry. 
Transformattons  (Mathematics),  ^Mnlal  funcUons 
(Mathematical),  Atmoq>heric  tides,  Qravlty,  Drag. 
Solar  wind.  Terrestrial  magnetism,  Celestrial  mechan- 
ics. Theory.  PerturbaUon  theory. 

A  revtew  on  close  satellite  theory  is  presented.   A 
treatment  is  given  on  normal  orblte  la  which  case  it  is 
assumed  that  both  the  attracting  and  attracted  masses 
are  concentrated  in  polnte.   Second,  those  factors  ^re 
reviewed  which  deviate  from  these  assumptions  and 
their  effect  on  the  normal  orbit.   (Autjicr) 


AD-606  667  Dlv.    2.  12 

OTS  Prices:  HC  $3.00/MF  $0.76 

Institute  of  Geodesy,  Pbotogrammetry 
Ohio  State  Univ.  Research  Foundatton, 


«id  Cartograpiqr, 
Columbus. 


THE  GEODETIC  APPLICATIONS  OF  SATELLITES. 
Scientific  rept.  no.  3, 
by  Ivan  L  Mueller.    Jun  64,  7^  IOPC-34 
Contract  AF19  628  1628,  ProJ.  7600,  Task  760002 
AFCRL  64  666  IV 

Unclassified  rqport 

Descriptors:  (•Scientific  satellites.  Geodesies), 
(•Geodesies,  Satellites  (Artificial)),  (•SateUltes 
(Artificial),  Geodesies),  Astronomical  geodesies. 
Orbital  trajectories.  Celestial  mechanics.  Geometry, 
Special  functions  (Mathematical),  Perturbatton  theory. 
Gravity. 

This  deals  with  the  geodetic  applicatton  of  artificial 
satellites.   In  the  geometric  appUcatlons  the  determina- 
tion of  geocentric  observing  station  coordinates  Is 
treated.    In  the  dynamic  applications  the  coefficients  of 
the  spherical  harmonics  e^qdanation  of  the  earth's  grav- 
ity potential  function  are  determined  for  the  perturba- 
tion of  the  elements.   From  these  coefficients  the  shape 
of  the  earth  and  other  pertinent  geodetic  data  may  be 
determined.  (Author) 


AD-605  658  Dlv.    2,  12 

OTS  Prices:  HC  $3.00/MF  $0.50 

Institute  of  Geodesy,  Pbotogrammetry  and  Cartogrt^thy, 
Ohio  State  Univ.  Research  Foundation,  Columbus. 
SATELLITE  PERTURBATIONS  DUE  TO  ZONAL  GRAVI- 
TATIONAL HARMONICS. 
Scientific  rept.  no.  4. 

by  Richard  H.  Rapp.   Jun  64,  56p  IGPC-35 
Contract  AF19  628  1628.  ProJ.  7600,  Task  76002 
AFCRL  64  566  V 

Unclassified  retort 

Descriptors:  (•Gravity.  SateUltes  (Artificial)), 
(•Scientific  SateUltes,  Geodesies),  Celestial  mechanics. 
Orbital  trajectories.  Harmonic  analysis.  Perturbatton 
theory. 

Literal  expressions  tor  the  first  order  pertubatlve 
efiecto  on  the  orbital' parameters  of  a  sateUite  orbit  due 
to  zonal  gravitational  harmonics  to  the  tenth  degree 
were  derived  from  the  general  equations  of  Kaula.   Nu- 
merical values  from  these  expressions  were  converted 
to  their  effect  on  the  {parent  night  ascensions, 
apparent  declinations  and  distance  of  the  sateUite. 
(Author) 


AD-605  659  Dlv.   2,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Institute  of  Geodesy,  Pbotogrammetry  and  Cartography, 

Ohio  State  Univ.  Research  Foundatton.  Columbus. 

ON  THE  ACCURACY  OF  SPHERICAL  HARMONICS  AND 

ORBITAL  PREDICTIONS. 

Scientific  rept.  no.  6, 

by  Helmut  Moritz.    Jun  64,  24p   IGPC-36 

Contract  AF19  628  1628,  ProJ.  7600,  Task  760002 

AFCRL  64  566  VI 

Unclassified  report 

Descriptors:  (*GravIty.  Satellites  (Artificial)). 
(•Scientific  SateUltes.  Geodesies),  Celestial  mechanics. 
Orbital  trajectortes.  Harmonto  analysis.  Space 
survelUance  systems. 

The  needed  formulas  for  the  gravity  potential  are  de- 
rived and  the  standard  error  of  the  obtained  coefflciente 
of  spherical  harmonics  are  handled.   SateUite  orbits  are 
Influenced  by  the  irregidarities  of  the  earth's  gravity 
field,  whtoh  are  usuaUy  expressed  in  terms  of  a  develop- 
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ment  in  spherical  harmonics.   Thus  we  must  know  the 
gravity  field,  i.  e.,  the  coefficients  of  this  development, 
for  precise  prediction  of  satellite  orbits.   These  spheri- 
cal harmonics  coefficients  can  be  determined  either  from 
the  analysis  of  known  satellite  orbits  or  from  gravity 
measurements  at  the  surface  of  the  earth.   The  accuracy 
of  the  orbital  elements  of  the  satellites,  computed  from 
gravity  anomalies,  the  determination  of  the  gravimetric 
constant  G  M,  and  the  position  of  the  tracking  stations 
are  handled  In  this  paper.    If  the  gaps  of  the  gravity 
anomalies  in  the  oceans  at  the  continents  can  be  fiUed, 
the  gravimetric  method  can  help  the  satellite  geodesist 
in  many  respects.  (Author) 


AD-605  662 
OTS  Prices: 


Div.    2 
HC  $1.00AIF  $0.50 


Brown  Univ.,  Providence,  R.  I.  Dlv.  of  Applied 

Mathematics. 

SOME  THREE-DIMENSIONAL  EFFECTS  IN  SURF. 

Technical  rept.  no.  6, 

by  R.  B.  Turner  and  R.  E.  Meyer.    Aug  64,  18p 

Contract  Nonr562  34,  Pro].  NR083  167 

Unclassified  report 

Descriptors:  (*Water  waves,  Hydrodynamics),  (*Beaches, 
Water  waves).  Terrain,  Motion,  Equations,  Mathematical 
analysis.  Two-dimensional  flow.  Three-dimensional  flow. 

Asymptotic  equations  are  presented  of  surf  on  shallow 
beaches  with  a  geometry  causing  longshore  variations  In 
the  water  motion.    In  general,  such  surf  is  found  to  be 
governed  by  the  three-dimensional,  nonlinear  shallow-water 
equations.   However,  when  the  seabed  profile  parallel  to 
shore  Is  shallower  than  the  profile  normal  to  shore,  the 
asymptotic  equations  are  shown  to  differ  only  in  minor 
respects  from  those  of  two-dimensional  surf.   Such  'weakly 
three-dimensional'  surf  can  be  analysed  directly  in  terms 
of  the  results  of  the  two-dimensional  theory.    (Author) 


i 


AD-605  688 
OTS  Prices; 


Dlv.    2 
HC  $3.00/MF  $0.75 


Intermountain  Weather.  Inc..  Salt  Lake  City.  Utah. 

THE  INFLUENCE  OF  HAZE  ON  INFRARED 

RADL\TION  MEASUREMENTS  DETECTED  BY  SPACE 

VEHICLES. 

Final  rept. 

by  Wilford  Zdunkowskl.  Donald  Henderson,  and 

J.  Vem  Hales.    Jul  64.   98p 

Contract  Cwbl0648 

Unclassified  report 

Descriptors:  (*Infrared  radiation.  Haze).  (*Haze. 
Infrared  radiation),  ('Meteorological  satellites.  Infra- 
red radiation).  Clouds,  Ice,  Scattering,  Absorption, 
plectra  (Infrared),  Atmosptierlc  temperature. 
Stratosphere,  Wave  transmission,  ^acecrait.  Infrared 
detectors. 

A  method  is  outlined  to  Investigate  the  Influence  of  thin 
cirrus  layers,  invisible  to  the  naked  eye,  upon  the  long 
wave  flux  leaving  the  atmosphere.    Radiative  properties 
of  splierlcal  ice  particles  acting  as  primary  scatterers 
and  abeorbers  of  Infrared  radiation  are  taken  into 
account.  The  combined  radiative  effects  of  ice  parti- 
cles with  gaseous  absorbers  were  estimated  to  deter- 
mine the  influence  of  thin  cirrus  layers  on  the  outgoing 
long  wave  radiation  witliln  the  6.0  -  6.5  micron  and 
8-12  micron  region  as  well  as  the  total  infrared  spec- 
trum.  An  estimate  Is  also  made  of  the  effect  of  the 
stratospheric  haze  layer  upon  tbe  outgoing  radiation. 
(Author) 


AD-605  718  Div.    2.  15,25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Intermountain  Weather,  Inc.,  Salt  Lake  City,  Utah. 

VISUAL  RANGE  AS  A  FUNCTION  OF  FOG  DROPLET 

DISTRIBUTION. 

Final  rept. 

Aug  64,  87p 

Contract  Cwbl0657 

Unclassified  report 

Descriptors:  (•Visability.  Fog),  (♦Fog.  VlsaMlity), 
(•Meteorology,  Fog),  Particle  size.  Water  vapor,  Drops, 
Measurement,  Thermodynamics,  Mathematical  noodels. 
Statistical  functions.  Clouds,  Emissivity,  Absorption 
(I^ysical),  Condensation,  Micrometeorology,  Density, 
Temperature,  Cooling,  Surface  properties.  Humidity. 

A  complete  review  of  published  information  on  droplet 
formation  and  growth,  droplet  distribution  in  fog,  and  tlte 
cloud  thermodynamic  processes  was  completed.   This 
Investigation  clearly  Indicated  a  great  dearth  of  information 
available  concerning  droplet  distributions  for  droplets 
where  r  is  less  than  3  microns.   The  radiative  cooling 
investigation  is  reported.    An  analysis  of  factors  In  the 
growth  of  cloud  or  fog  droplets  was  made  which  Indicated 
that  the  droplet  growth  rate  is  a  function  of  curvature,  the 
latent  heat  which  must  be  transferred  from  the  surface  of 
the  droplet,  surface  tension,  and  salinity.   This  phase  of 
the  work  clearly  shows  that  for  certain  ranges  of  radius  r, 
the  growth  rate  dr/dt  Is  much  less  dependent  on  the 
relative  humidity  than  might  have  been  thought.  The 
development  of  a  generating  function  by  which  fog  droplet 
distributions  can  be  approximated  Is  reported. 


AD-605  740  Dlv.    2,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
THE  STRENGTH  OF  UNDERGROUND  CAVmES  OF 
SPHERICAL  AND  SPHEROIDAL  GEOMETRY, 
by  J.  M.  Green.   Oct  61,  30p   RM-2798-AEC 
Contract  ATll  1  135 

Unclassified  report 

Descriptors:  ('Loading  (Mechanics),  Underground 
structures),  (•Underground  structures.  Strength),  Geomet- 
ric forms,  Sto^sses,  Hydrostatics,  Pressure,  Com- 
pressive properties.  Geophysics. 

Expressions  are  exhibited  for  the  static-stress  dlstrlbutlOD 
over  the  surface  of  a  degenerate  prolate  spheroidal  cavity 
which  is  subjected  to  a  given  internal  pressure  and  a  given 
lithostatic  loading  at  infinity.   The  hoop  stress  is  evaluated 
at  the  apex  of  the  spheroidal  cavity  aiKl  is  compared  with 
the  hoop  stress  at  the  corresponding  point  of  a  spherical 
cavity,  which  is  subjected  to  the  same  loading.   Both  cavities 
are  presumed  to  fail  when  the  hoop  stress  ceases  to  be 
compressive.   It  is  shown  that  ttie  maximum  internal  pres- 
sure which  may  be  sustained  by  each  of  the  cavities  depends 
on  the  Polsson  ratio.    For  certain  values  of  the  Polsson 
ratio,  the  spherical  cavity  can  actually  c<mtaln  larger  inter- 
nal pressures  than  the  spheroidal  cavity,  in  spite  of  the  fact 
that  when  the  cavities  are  'empty'  the  spheroidal  cavity  has 
a  hoop  stress  at  its  apex  wtiich  is  more  compressive  than 
that  at  the  spherical  cavity.   These  conclusions  are  of  in- 
terest In  the  choice  of  a  geometry  for  underground  cavities 
which  are  desigoed  to  contain  materials  held  at  very  high 
pressures.  (Author) 

AD-605  743  Div.   2,  4.  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Moolca,  CaUf. 
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THE  EQUATION  OF  STATE  OF  HYDROGEN  AT  HIGH 

PRESSURES, 

by  A.  A.  Abrlkosov.    3  Mar  58,  30p  T-81 

TT  64  71362  I  j 

I  Unclassified  report 

Trans,  of  Astronomlcheskil  Zhumal  (USSR)  1954. 
T.  31,  p.  liaff.  ~' 


If 


Descriptors:  ('Planetary  atmospheres.  Hydrogen), 
(•Hydrogen,  Equations  of  state).  Atoms.  Diatomic 
molecules.  Transformations,  Pressure,  Density, 
Mathematical  analysis,  USSR. 

The  equation  of  state  of  hydrogen  Is  taamlned  for 
P  >  2,000,000.  atm.    At  2,400,000  at».  there  exists  a 
transition  from  the  molecular  to  the  atomic  modification 
accompanied  by  a  discontinuous  increase  in  the  density 
from  0.621  g/sq.cm.  to  1.12  gm/sq.cm.   The  limits  of 
applicability  of  the  calculations  are  «nplored.   (Author) 


AD-605  749  Div.    2,  12 

OTS  PHces:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Ssnta  Monica,  Calif. 

SOME  RESULTS  TAKEN  FROM  OBSERVATIONS  OF  THE 

FIRST  RUSSUN  EARTH  SATELUTfiS, 

by  H.  K.  Paetzold.    15  May  58,  26p  'T-89 

TT  64  71350 

I  Unclassified  report 


Trans,  of  a  report  issued  by  Max-PUnck-Institat  fur 
Aeronomie,  Instltut  fur  Stratoepharsa-fliysik  Weissenau 
und  Technischule,  Munich   1958  . 

Descrtptors:  (•Upper  atmosphere.  Satellites  (Artificial)). 
(•Satellites  (Artificial),  USSR),  OrUtal  trajectories. 
Deceleration,  Atmospheric  temperature.  Density, 
bmosphere.  Radio  signals.  West  Germany. 

The  appearance  of  the  first  artifidat  sateUttes  was  not 
significant  only  as  the  first  step  in  tte  direction  of 
eventual  rocket  or  space  flight.   The  main  purpose  for  them 
insofar  as  the  International  Geophysical  Year  1957-1958  was 
concerned,  was  for  the  research  of  the  outermost  layers  of 
the  earth's  atmosphere  and  the  adjacent  Interplanetary 
space.   The  observations  of  the  first  satellites,  which  were 
made  In  Germany,  permit  us  to  arrive  at  some  conclusions 
ooocemtng  the  above  goal.   A  review  of  the  orbit  elements 
shows  some  agreement  concerning  the  state  of  the  upper 
atmosphere  which  may  be  deduced  from  scxne  observations 
of  orWt  changes  as  well  as  of  radio  signals.  (Author) 


AD-606  775 
OTS  Prices: 


Dhr.   2 
HC  $4.00/MF  $1.00 


Woods  Hole  Ooeanographlc  Institution,  Mass. 
NARRATIVE  OF  CHAIN  CRUISE  NO.  gl,  AUGUST- 
DECEMBER  1961,  1  I 
by  J.  B.  Hersey.  E.  E.  Hays,  and  A.  ^  Vooriils. 
Jun  64,  148p   WHOI-Ref-64-22 
Contraots  Nonrl367  00,  Nonr2196  00 

,  Unclassified  report 

See  also  AD-604  094.  1 1 

Descriptors:  COceanology,  Reports),  Marine  geopfaysics. 
Marine  geology,  Seismology.  ThermodsTiamlcs,  Ocean 
bottom  sampling,  Oceanographic  equipment,  Hydrogri4>hlc 
surveying,  Atlaatic  Ocean.  Mediterranean  Sea. 
Ooeanographlc  data. 


A  program  of  geophysical  aad  geologliial  research  was 
conducted  across  the  North  Atiaotic  Oeean  alofy  tte  traok 


ologWa 


Woods  Hole  -  Bermuda  -  Great  Meteor  Seamount  - 
Madeira  -  Gibraltar  and  through  the  Mediterranean  Sea  to 
Beirut  and  back  over  a  similar  track  to  Woods  Hole.   This 
report  oonUins  a)  a  narrative  of  the  cruise,  (2)  tabulations 
of  the  locations  of  seismic  profiles,  heat-flow  measure- 
ments, dredge  hauls,  cores,  camera  lowerings,  hydro- 
graphic  stations,  thermistor  chain  profiles,  and  sound 
velocity  ntieasurements,  and  (3)  a  selection  of  bottom 
photographs.  (Author) 


AD-605  808  Dlv.    2,  12,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Iowa  State  Univ.,  Iowa  Cl^. 

S.U.I.  EXPERIMENT  FOR  THE  INTERPLANETARY 

MONITORING  PLATFORMS  (IMP)  F  AND  G, 

by  L.  A.  Frank.   4  Aug  64,  42p  SUI-64-32 

Contract  Nonrl509  06;  Grant  ■NsG233  62 

Unclassified  report 

Descriptors:  (•Scientific  satellites,  Instrumentatioo), 
(•Upper  atmosphere.  Scientific  research),  Protons, 
Electrons,  Plasma  physics.  Electron  multipliers, 
Scintillation  counters.  Telemeter  systems,  Atmosphere, 
Geophysics. 


AD-«05  816  Dlv.    2,  19 

OTS  Prices:  HC  $3.00/MF  $0.75 

Air  Force  Cambridge  Research  Labs.,  Bedford.  Mass. 

GEOMETRY  AND  FIRST-ORDER  ERROR  STATISTICS 

FOR  THREE-AND-FOUR-STATION  HYPERBOLIC  FECES 

ON  A  SPHERICAL  EARTH, 

hy  Edward  A.  Lewis.   Jun  64,  97p 

Proj.  4662 

AFCRL  64  461,  AFCRL  PSRP29 

Unclassified  report 

Descriptors:  (•Geodesies,  Errors),  (•Hyperbolic 
navigation.  Errors),  Earth,  Spheres,  Geometry.  Direction 
finding.  Probability,  Statistical  functiwis.  Electromagnetic 
waves.  Propagation,  Time,  Numerical  analysis. 
Navigation. 

Certain  fundamental  geometric  properties  of  hyperbolas 
and  ellipses  on  the  surface  of  a  sjAere  are  developed, 
A  first -order  theory  is  then  presented  for  the  random  errors 
In  the  location  of  a  point  on  a  spherical  earth,  by  the 
intersection  erf  spherical  hyperbolas  i*yslcally  determined 
by  a  time  difference  technique  In  which  the  individual  errors 
are  'normally'  distrtbuted  and  uncorrelated.    Two  cases  ar« 
treated:  (a)  Four  time-measuring  stations  working  as  two 
Independent  pairs,  and  (b)  Three  time -measuring  stations 
working  on  a  common  time-base.   In  both  cases,  the  con- 
tours of  equal  error  probability  density  are  shown  to  be 
ellipses  and  their  properties  are  discussed.   In  both  cases 
the  distribution  of  radial  error  without  regard  to  direction 
Is  given  by  a  generalized  distribution  functlwi  which  contains 
the  Rayleigh  distribution  as  a  special  case.   Usli«  the 
general  form,  the  most  probable  mean,  root  mean  square, 
and  mecflan  radial  errors  are  obtained.   The  results  are 
adaptable  to  Include  errors  in  ordinary  direction  finders  as 
well  as  those  of  the  hyperbolic  type.   Numerical  examples 
are  included.   (Author) 


AD-605  830  Dlv..  i.  25 

OTS  Prices:  HC  $1.00 AO*  $0.50 

Graduate  Research  Center  of  the  Southwest,  Dallas,  Tex. 

THERMAL  UPPER  LIMrr  ON  EDDY  DIFFUSION  IN 

THE  MESOSPHERE  AND  LOWER  THERMOSPHERE, 

by  Francis  S.  Johnson  and  Eugene  M.  Wtlklns. 

1963,  14p 

Coitfract  CWB10S31  Unclassified  report 
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Prepared  in  cooperation  with  Ling-Temco-Vougbt.  bo., 
Dallas,  Tex. 

Descriptors:  (*Upper  atmosphere.  Thermal  properties), 
(*Diffu8lOD.  Upper  atmosphere).  Atmosphere.  Thermo- 
(fynamics.  Stability,  Turbulence.  Absorption,  Solar 
radiation.  Geophysics.  Heat  transfer. 

The  thermodynamic  stability  of  the  mesosphere  and  lower 
thermoephere  requires  that  there  be  a  downward  transport 
of  heat  associated  with  any  turbulent  mixing.   The  amoimt 
of  ayailable  heat  that  could  be  transported  downward  throu^ 
any  level  by  eddy  conduction  can  be  determined  from  the 
absorption  of  solar  energy  above  that  level.   This  can  be 
used  to  place  an  upper  limit  on  the  eddy  coefficient,  and  this 
limit  is  substantially  below  values  frequently  quoted  on  the 
basis  of  vapor  or  meteor  trail  studies.   The  upper  limit  Is 
about  100000b  sq  cm/s  above  80  km  and  about  4  x  100000 
sq  cm/s  from  50  to  70  km.   The  fact  that  diffusive  equilibrium 
distributions  of  atmospheric  constituents  prevail  no  lower 
than  105  km,  where  the  molecular  diffusion  coefficient  Is 
1000000  sq  cm/s.  Indicates  that  the  eddy  coefficient  at  that 
altitude  has  the  limiting  value  Indicated  by  the  thermal 
strvicture.    (Author) 


AD-605  833  Div.    2,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Johns  Hopkins  Univ.,  Baltimore.  Md. 
ON  THE  EQUATIONS  OF  LARGE-SCALE  METEORO- 
LOGICAL PHENOMENA. 
Technical  rept.  nos.  18.  21, 
by  Robert  R.  Long.   Sep  64.   20p 
Contract  Nonr4010  01;  Grant  WBG21.  ProJ.  NR082  104 

Unclassified  report 

Descriptors:  (*Meteorologlcal  phenomena.  Equations). 
(^Equations,  Meteorological  phenomena).  Atmospheric 
motion.  Mathematical  analysis.  Series,  Differential 
equations,  Iterative  methods.  Meteorology. 

The  solutions  of  the  equations  of  motion  governing  large- 
scale  atmospheric  disturbances  are  expanded  in  Infinite 
series  involving  powers  and  products  of  three  small  para- 
meters, characterizing  the  mass  and  velocity  fields.    The 
equations  of  the  first  approximation  are  basically  non- 
linear, but  can  be  combined  Into  a  single  differential 
equation  In  one  dependent  variable.   An  example  Is  given  of 
a  steadily  propagating  disturbance  satisfying  these 
equations.    (Author) 


Ar>605  838 
OTS  Prices: 


Dlv.    2 
HC  $2.00/MF  $0.50 


Air  Force  Cambridge  Research  Labs.,  Bedford,  Mass. 

TROPO  PAUSE  DEFmmON  AND  HOURLY 

FLUCTUATIONS. 

Environmental  Research  Papers. 

by  Arthur  J.  Kantor.   Aug  64.   44p 

Pro].  8624 

AFCRL  64  660  AFCRL  ERP41 

Unclassified  report 

Descriptors:  (*Tropopau8e,  Analysis),  Meteorological 
parameters.  Meteorological  balloons.  Temperature, 
Pressure,  Moisture.  Weather  forecasting.  Least 
squares  method.  Radiosondes.  Atmospheric  sounding. 

A  unique  seven-day  series  of  hourly  rawinsonde 
observations  completed  In  April  1960  makes  possible  a 
detailed  study  of  the  tropopause  and  its  hourly  fluctuations. 
Tropopauses  are  grouped  serially,  according  to  synoptic 
events  and  tropopause  pressures,  as  moving  or  stationary. 
Hourly  tropopause  pressures  are  estimated  and  standard 


errors  of  estimate  are  computed  for  each  tropopause  set 
by  least  squares  regression.    Pressures  are  determined 
using  the  latest  WMO  objective  criteria.   When  the  lowest 
tropopause  appears  at  a  pressure  over  500  mb,  a  change 
in  criteria  Is  proposed  to  preclude  errors  such  as  mis- 
taking frontal  surfaceafor  tropopauses.  but  to  retain 
multiple,  folded  or  reforming  tropopauses  consistently. 
Simultaneous  rather  than  alternating  transmission  and 
transcription  of  temperature,  moisture,  and  pressure  data 
is  suggested  as  an  Improvement.    (Author) 


AD-605  904  Dlv.    2 

OTS  Prices:  HC  $1.00/MF  $0.50 

Directorate  of  Scieotific  Information  Service.  Ottawa 

(Canada). 

RECENT  VERTICAL  MOVEMENTS  ON  THE  FAR 

EASTERN  SEA  FLOORS. 

by  V.  F.  Kanaev.   Aug  64.  12p  NRC-C-5008 

D6B  T407R;  TT  64  71429 

Unclassified  report 

Trans,  of  Okeanologlya  (USSR)  1963,  v.  3.  no.  4, 
p.  660-673.   Also  available  from  NRC  as  C-5008. 

Descriptors;  (*Ocean  bottom  topography.  Pacific  Ocean), 
Oceanology.  Seas,  Far  East,  Oceanographlc  data.  Depth 
finding.  Echo  ranging,  USSR. 

Within  the  limits  of  the  Far  Eastern  coastal  seas  and  the 
northwest  part  of  the  Pacific  Ocean  there  Is  a  wide  develop- 
ment of  abraslonal-accumulatlonal  planatlon  surfaces. 
Information  on  the  moT'phology  and  morphometry  of  the 
planatlon  surfaces  has  been  obtained  as  result  of  detailed 
work  carried  out  by  an  expeditionary  vessel  with  recording 
echo-sounders.    From  the  echograms  the  edge-depth  and 
slope  of  the  planatlon  surfaces  were  determined  and  mean 
values  of  these  characteristics  were  calculated,  both  for 
the  area  of  the  explorations  as  a  whole  and  also  for  the 
different  seas  and  different  sectors  of  the  coastal  shelf. 
Analysis  of  all  the  data  premltted  the  demonstration  of 
considerable  differences  In  the  edge-depth  and  slope  of 
the  planatlon  surfaces,  differences  testifying  to  the  presence 
of  vertical  movements  of  the  crust. 


AD-605  916 
OTS  Prices; 


Dlv.    2 
HC  $1.00/MF  $0.50 


High  Altitude  Observatory.  Boulder,  Colo. 

DYNAMICS  OF  THE  UPPER  ATMOSPHERE. 

Final  rept., 

by  Bernhard  Haurwitz  and  Julius  London. 

31  Jul  64,  25p 

Contract  AF19  604  5488,  ProJ.  8604,  Task  860405 

AFCRL  64  612 

Unclassified  report 

Descriptors:  (njpper  atmospfaere.  Dynamics),  Ozone, 
Distribution,  Atmosphere,  Atmospheric  motion.  Thermo- 
dynamics, Gravity,  Atmospheric  tides.  Diurnal  varia- 
tions, Noctilucent  clouds  Photochemistry. 

It  has  been  shown  that  longitudinal  and  temporal  changes 
of  total  ozone  occur  In  response  to  circulation  patterns 
and  their  time  changes.    Calculations  of  the  non-equlHh- 
rlum  state  of  ozone  show  that  day-time  concentrations 
must  be  less  than  in  the  case  of  steady  photochefntoal 
equilibrium.    The  Importance  of  the  12-  and  24-hourly 
tides  In  the  Interpretation  of  wind  observations  at  80-100 
km  has  been  dentonstrated  on  the  basis  of  radio  meteor 
observations.   Approximation  formulae  have  been  developed 
for  the  study  of  Internal  gravity  waves  In  a  non-Isothermal 
atmosphere.   The  wave  structure  of  noctilucent  clouds 
has  boen  Interpreted. 
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AD-606  »M  Dlv.   2.  8 

OTS  Prices:  HC  $2.00/MF  fO.SO 

Army  Electronics  Labs..  Fort  Monttouth.  N.  J. 
ENGINEERING  EVALUATION  OF  THE  METEOR- 
OLOGICAL SATELLITE  GROUND  RECEIVING  SYSTEM, 
bjr  Arnold  C.  Peterson.    May  64,   3&> 
Task  lAO  2S001A126  01 
USAEL  TR2460 

Unclassified  report 

Descriptors:  (•Meteorological  satellites.  Ground 
support  equipment),  (*Telemeterlaf  receivers.  Ground 
support  equipment).  Cloud  cover.  Pictures.  Facsimile 
transmission.  Facsimile  equlpmest.  Performance 
(Engineering),  Meteorology. 

This  report  Is  an  evaluation  of  the  performance  of  the 
Meteorological  Satellite  Ground  Receiving  System  (MSGRS) 
for  Army  use,  based  on  a  number  of  cloud-cover  automatic 
picture  transmissions  (APT)  received  from  the  TIROS 
Vni  satellite.    From  the  picture  received  and  analyzed.  It 
was  determined  that  the  pictures,  oe  Polaroid  film,  were 
of  excellent  cUrity  and  definition  to  be  used  for  cloud- 
cover  formation  analysis.   The  sensitivity  and  gain  of  the 
MSGRS  is  more  than  sufficient  to  receive  excellent 
pictures  during  the  satellite's  orbit  ft-om  almost  horUon- 
to-horizon,  where  the  maximum  rai^  approaches 
2000  miles.    Comments  on  the  operation  of  the  angular 
tracking  and  picture-processing  portions  of  the  system 
are  included  In  the  report.   Also  discussed  are  corrected 
problem  areas.   Based  on  a  determined  minimum  usable 
signal  level  and  signal -to-noise  ratio  for  a  minimum 
accepteble  picture,  an  analysis  was  made  to  determine  the 
possibility  of  replacing  the  helical  rotatable  antenna  with  a 
flxed-antenna  system,  consisting  of  a  1/4  lambda  stub  and 
an  equiangular  spiral  antenna.    From  both  theoretical  data 
and  pictures  received  using  the  fixed-antenna  system.  thU 
antenna  arrangement  appears  to  be  llaasible.    (Author) 


AD-605  949  Dlv.    2.  30 

OTS  Prices:  HC  $S.00/MF  $1.00 

bstitute  of  Geodesy,  Photogrammetry  and  Cartography, 

Ohio  State  Univ.  Research  Foundation,  Columbus. 

THE  PREDICTION  OF  POINT  AND  MEAN  GRAVITY 

ANOMALIES  THROUGH  THE  USE  Of  A  DIGITAL  COMPUTER. 

Scientific  rept.  no.  9.  ! 

fay  Richard  H.  Rapp.    Jun  64,    196p   KJPC-43 

Contracts  AF19  628  2771  and  AF23  6Dl  3874, 

Projs.  7600.  1613,  Task  760002 

AFCRL  64  575 


L 


fnclassifled  report 

Descriptors:    ("Gravity.  Mathematiisal  prediction), 
(•Geodesies.  Programming  (Computers)),  ("Digital 
computers.  Geodesies),  Isoetatlc  change.  Statlsti<;al 
analysis.  Least  squares  method,  Gec^hyslcs. 

The  least  squares  predictions  of  point  anomalies  have 
been  carried  out  In  two  distinct  areas  of  the  United  States. 
The  statistical  quantities  needed  for  their  use  In  the  pre- 
diction equations  of  Morltz  were  computed  using  some 
32,000,  5'  x  5'  mean  anomalies.   The  mean  anomalies  and 
their  accuracies  In  these  two  areas  were  predicted  in' 
6'  X  5*  and  30'  x  30'  squares.    Computer  programs  written 
for  the  IBM  7094  were  used  In  these  computations. 
(Author) 


AD-605  950  Dlv.    2 

OTS  Prices:  HC  $2.00/MF  fO.SO 

Institute  of  Geodesy.  Fhotogrammetrjl  and  Cartogn^jhy, 
Ohio  State  Univ.  Research  Foundation.  Columbus. 


ON  GRAVITY  REDUCTIONS. 

Scieotific  rept.  no.  10, 

by  Erwln  Groten.   Jun  64,   30p  IGPC-44 

Contract  AF19  628  2771,  ProJs.  7600,  1613,  Task  760002 

AFCRL  64  576 

Unclassified  report 
See  also  AD-605  949. 

DescHptors:  (^Gravity,  Reduction),  (*Geodesic8. 
Gravity),  Isostatlc  change.  Geophysics.  Boundary  valve 
problems.  Harmonic  analysis.  Errors,  Earth. 

Bouguer's  and  Isostetlc  methods  for  the  evaluation  of 
gravity  anomalies  on  the  earth's  physical  surface  are 
discussed.   Errors  involved  in  the  reduction  of  gravity 
down  to  sea  level  are  compared  for  condensation,  Isostatlc, 
and  Rudzki's  anomalies.   The  connections  between  gravity 
anomalies  at  the  earth's  surface  and  on  the  geoid  are 
discussed.    (Author) 


AD-605  952  Div.    2 

OTS  Prices:  HC  $1.00/MF  $0.50 

Georgetown  CoU..  Washington.  D.  C.  Observatory. 

RESEARCH  DIRECTED  TOWARD  REFINEMENT  OF 

GEODETIC  TECHNIQUES  UTILIZING  TERRESTRIAL 

AND  SPATIAL  CONFIGURATIONS. 

Final  rept., 

by  Francis  J.  Heyden.   21  Jul  64,  lOp 

Contract  AF19  628  2491.  ProJ.  7600,  Task  760006 

AFCRL  64  699 

Unclassified  report 

Descriptors:  (•Solar  eclipses.  Photoelectric  effect), 
(•Photoelectric  effect.  Solar  eclipses),  (•Astronomical 
geodesies.  Solar  ecHpses),  Geodesies,  Astrophysics. 
Photographic  analysis. 

The  total  ecUpee  of  the  sun  on  July  20,  1963  was 
observed  near  Ellsworth.  Maine  by  staff  members  of 
Georgetown  Observatory.   Clouds  interfered  with  the 
principal  experiments  but  partial  success  was  obtained  by 
two  methods  for  determining  the  time  of  mid  totality.   Only 
the  photoelectric  data  have  been  reduced  for  this  report. 
(Author) 


AD-605  965  Dlv.    2,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 
USE  OF  COMPUTERS  IN  THE  PROCESSING  AND 
ANALYSIS  OF  GEOORAHIIC  INFORMATION, 
by  Richard  C.  KaOi   Aug  62,   29p   P-2593 

Unclassified  report 

Paper  presented  at  the  Conference  on  Cartography  and 
Geodesy  sponsored  by  the  Dlv.  of  Earth  Sciences, 
National  Academy  of  Sciences,  National  Research  CounclL 
12  May  62.  Washington,  D.  C. 

Descriptors:    (»Geography,  Date  processing  systems), 
(•Computers.  Geography),  Conqxiter  storage  devices. 
Mapping,  Scientific  research.  Analysis. 

The  Impact  of  high-speed  computers  on  the  collection  fuid 
use  of  data  in  geographic  research  is  assessed. 


AD-605  968  Dlv.    2 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Sante  Monica,  Calif. 
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METEOROLOGICAL  ROCKETS  STEP  UPWARD, 
by  WiUiam  W.  KeUogg.   Jan  62.   7p   P-2516 

Unclassified  report 

Svunmary  of  a  talk  given  on  the  occasion  of  the  Joint 
American  Meteorological  Society-Rocket  Symposium 
Dinner,  El  Paso.  Texas.  6  Dec  61. 

Descriptors:    (*Sounding  rockets.  Meteorology), 
(•Meteorology,  Sounding  rockets).  Atmosphere.  Meteoro- 
logical parameters.  Scientific  research.  Scientific 
organizations.  Symposia. 

Summary  of  a  talk  given  on  the  occasion  of  the  Joint 
American  Meteorological  Society-Rocket  Symposium  Dinner, 
El  Paso,  Texas.  December  6.  1961.    (Author) 


AD-605  977 
OTS  Prices: 


DtT.   2.  8 
HC  $1.00/MF  $0.50 


Thompson  Ramo  Wooldridge,  Inc.,  Los  Angeles,  Calif. 
A  REVIEW  OF  AURORAL  CHARACTERISTICS, 
by  L.  Blitzer.     1957    16p   RW-OM-42-182, 
RW-GM-TM151 

V  Unclassified  report 

Descriptors:  (*Aurorae,  Physical  properties),  (♦At- 
mospherics, Aurorae),  Ionospheric  disturbances.  Magnetic 
storms.  Periodic  variations,  Sunspots,  Wave  transmission. 
Electromagnetic  waves.  Ionospheric  propagation.  Radio 
Interference,  Bibliographies. 

The  report  is  Intended  to  provide  only  a  brierdescription 
of  auroral  characteristics  plus  an  index  of  pertinent 
llteratiire. 


AD-606  008  Div.    2,  15 

OTS  Prices:  HC  $2.00/MF  $0.50 

( 
Space  Sciences  Lab.,  General  Electric  Co^ 
Philadelphia.  Pa. 

A  PROPOSED  EXTENSION  OF  THE  ARDC  MODEL 
ATMOSPHERE-1956  FROM  340  TO  1000  MILES. 
Tec^mlcal  Information  series, 
by  Donald  N.  Vachon.    25  Nov  58,  44p 
R58SD291.  GE  Aerophyslcs  ORM21 
Contract  AF04  645  24 

UBClasslfied  report 

Formerly  published  as  GE  Aerophyslcs  TM88.  6  Aug  58. 

Descriptors:  (* Atmosphere  models.  Mathematical  models), 
(^Mathematical  models.  Atmosphere),  Lapse  rate. 
Atmospheric  temperature.  Pressure.  Density,  Molecular 
pn^iertles.  Gravity,  Acceleration. 

A  model  atmosphere  is  proposedi^ss  an  extensioo  of  the 
ARDC  Model  Atnaospbere  (AD- HO  233).   The  use  of  only 
two  basic  assumptions  simpUfies  the  task  of  modifying  this 
extension  when  data  su«  available  at  these  altitudes.  (Author) 


disturlKuices,  Magnetio  storms,  Solar  wind,  lonlzatlOD, 
Atmosphere,  Geophysics. 

The  Interactions  among  the  geomagnetic  field,  chargsd 
particles,  and  neutral  ionized  gases  are  discussed. 


AD-606  026  Dlv.   2 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp.,  Santa  Monica,  Calif. 
ATMOSPHERES  OF  THE  PLANETS, 
by  G.  F.  Schilling.   Sep  64.  61p   P-2964 

Unclassified  report 

Descriptors:  (^Planetary  atmospheres.  Reviews), 
(*Solar  systems.  Planetary  atmospheres),  Planeta, 
Astronomy,  Theory. 


AD-606  027  Div.    2 

OTS  Prices:  HC  $2.00/MF  $0.75 

RAND  Corp..  Santa  Monica,  Calif. 

SHAPE  AND  INTERNAL  STRUCTURE  OF  THE  MOON, 

by  Donald  L.  Lamar  and  Jeannlne  McGann. 

Sep  64.  37p   RM-3964-PR 

Contract  AF49  638  700 

Uoclssslfied  report 

Descriptors:  (*Moon,  Physical  properties).  Surface 
properties.  Density,  Distribution,  Geometric  forms. 
Models  (Simulations),  Momenta. 

The  internal  structure  of  the  Moon  has  long  been  of 
Interest  to  geophyslclsto.   However,  the  history  of 
investigation  of  this  problem  has  been  particularly 
frustrating,  since  advancements  in  our  knowledge  of  the 
lunar  parameters  have  been  accompanied  by  increasingly 
complex  and  diverse  models  to  explain  them.  The  report 
reviews  the  pertinent  data  with  emphasis  on  the  Moon's 
gross  shape  and  considers  the  density  distribution 
required  under  two  plausible  models  of  internal 
structure.  (Author) 


AD-606  037  Dlv.    2 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  CaUf. 

PROCEEDINGS  OF  THE  CONFERENCE  ON  DISCRETE 
PARAMATERS  IN  COSMOLOGY,  June  t9-30,  1964, 
conq>.  by  Thornton  Page.   Sep  64,   30p  BM-4267-RC 

Unclassified  report 

Descriptors:   (* Astronomy,  Symposts),  Partial  differen- 
tial equations.  Relativity  tiieory,  Galaidec,  Cat«k>gB, 
Astrophysics,  Statistical  tests.  Theory. 

Recent  tbeorles  and  observations  canoemlng  RAND- 
sponsored  research  on  galactic  dlacretlsstlnii  are  diacusaed. 


AD-606  025  Dlv.   2 

OTS  Prices:  BC  94U)0/MF  f0.7S 

RAND  Corp.,  SsaU  MbdIcs.  CaiiX. 
MAGNETOSPHERE  AND  RADIATION  BELTS, 
by  J.  W.  Kern.   Sep  64.  122p   P-2917 

Uaclssslfied  reiiort 

Deaortfkora:  (*l^pp«r  stmoaphere.  Tanrestrlal 
magnetism),  (^Terrestrial  magnetism.  Upper  atmosphere^ 
4*PlaMut  ptQrslcfl,  Uppor  atraoipheni,  IakQq>herlc 


AD-606  082  Dtr.    2 

OTS  Prices:  HC  $1.00/MF  fO.SO 

Space  Technology  Labs..  Inc..  Los  Angeles.  Calif. 
ENVELOPE  OF  ELUPTIC  TRAJECTORIES, 
by  P.  Lanzano.  IS  Aug  58.  lOp 
STL-OM-TN-0i65-«017e 

Unclassified  report 

Descriptors:  <*Celesttal  mechanics.  Trajectories), 
(Trajectories,  Oelesttal  mechanics).  Calculus  of  varia- 
tions, talegrals.  Partial  dUferentlal  equations.  Astronomy, 
Mechanirs. 


iM 


ASTRONOMY,  GEOPHYSICS  AND  GEOGRAPHY  -  Division  2 


This  report  deals  with  some  theoretical  investigations 
on  trajectories  of  the  two-body  problem  in  Celestial 
Mechanics.   SpecifJcally,  consideration  is  given  elliptic 
trajectories  having  the  same  attracting  focus  and  corre- 
sponding to  a  fixed  value  of  the  total  energy.   The  purpose 
of  the  report  Is  twofold:  (a)  to  find  the  envelope  curve  for 
the  planar  system  of  elliptic  trajectories  passing  throu^ 
a  fixed  point,  (b)  to  determine  which  one  of  the  two  trajec- 
tories passing  through  two  fixed  points  yields  a  'strong' 
minimum  for  the  action  Integral  in  tte  sense  (rf  the  calculus 
of  variations. 


AD-606  111  Dlv,    2,  30 

OTS  Prices:  HC  $2,00/MF  $0.50 

Rochester  Univ.,  N.  Y. 

THE  FLUX  OF  COSMIC  RAY  PARTICLES  WITH 

Z  >  OR  «  TO  2  OVER  TEXAS, 

by  A.  Engler,  M.  F.  Kaplon  and  J.  Hlarmann. 

1958,  34p 

AFOSR  TN58  670;  PB  136  182 


Unclassified  report 


aipported  in  part  by  the  United  States  Air  Foroe, 
Office  of  Scientific  Research,  Air  Rf  search  and 
Developnent  Conunand. 


Descriptors:  (*Cosmlc  rays,  Texa$),  Balloons, 
Atmosphere,  Scanning,  Ionization.  Nuclei,  Ali*a 
particles.  Lithium,  Boron»  Beryllium,  Mathematical 
prediction.  Equations,  Diffusion,  Test  methods. 

The  fluxes  of  multiply  charged  cosmic  ray  particles 
have  been  measured  with  nuclear  emulsions  in  a  high 
altitude  balloon  flight.   The  identification  of  alpha 
particles  was  based  on  'blob-gap'  measuremento  while 
those  of  elemente  with  Z  >  or  «  to  3  on  cosmic  ray 
densities.    The  charge  resolution  obtained  was  satis- 
factory.  To  calculate  the  fluxes  at  the  top  of  the  atmos- 
phere an  extrapolation  procedure,  pvtviously  Introduced 
in  this  laboratory,  was  employed.   Two  sete  of  para- 
meters which  account  for  the  interaations  in  the  residual 
atmosphere,  differing  considerably  as  far  as  their 
Influence  cm  the  fluxes  of  light  elemente  is  concerned, 
were  used.  (Author) 


AD-606  112         Dlv.    2 

OTS  Prices:  HC  $2.00/MF  $0.50 

Air  Force  Cambridge  Research  Labs,,  Bedford,  Mass. 

ALTITUDE  VARLHTION  OF  RAYLEBQH,  AEROSOL. 

AND  OZONE  ATTENUATING  COMPtWENTS  IN  THE 

ULTRAVIOLET  REGION. 

Enrironmental  research  papers, 

by  L.  elterman.   May  64,  34p 

Proj.  7670 

AFCRL  64  400;  AFCRL  ERP20 

Unclassified  report 

Descriptors:  (*UItrario)et  radiation.  Attenuation), 
(♦Atmosphere.  Ultravtolet  radiation).  Aerosols,  Ozone, 
Scattering,  Light  transmission.  Absorption,  Optical 
properties. 

Atmospheric  extinction  in  the  ultrariolet  is  cmisidered 
spectrally  and  with  altitude  as  folk>wB:  (1)  I^e  Raylelgfa 
scattering  coeffielente  are  datermined  by  utilizing  spectral 
scstteriog  cross  sections  with  noolecular  number  densities 
from  tbe  U.  S.  Standard  Atmosirfiere;  (2)  The  aerosol 
attenuation  coeffielente  are  established  fron  available 
transmlaslOB  messuremeote  in  conjunction  with  a  suitable 
aerosol  density  distribution.  <3)  The  atmospheric  ozone 
absorption  coefficients  result  from  Vigroox's  coeffielente 
UpUed  to  a  jenerslized  oume  distrilMtion.   The  resulting 


coeffielente  and  computed  optical  thickness  values  are 
placed  In  the  format  of  a  series  of  tabulations  for  wave- 
lengths from  0.27  to  0.55  microns,  with  the  parameters 
arrajred  at  kilometer  intervals  to  an  altitude  of  50  kilo- 
meters.  The  tabulations  presented  permit  various 
exploratory  calculations  Including  horizontal,  vertical,, 
and  slant-path  transmission  from  sea  level  and  from 
space  Into  the  atmosphere;  also,  between  any  two  desired 
altitudes  within  the  occluding  oz(me  region.    (Author) 


AD-606  U8  Dlv.    2 

OTS  Prices:  HC  $2.00/MF  $0.50 

Air  Force  Cambridge  Research  Labs.,  Bedford,  Mass. 

SHEAR  DEFORMATION  OF  UPPER  MANTLE  MINERAL 

ANALOGUES:  TEST  TO  55kb  AT  27C. 

Environmental  research  pt^wrs, 

by  R.  E.  Rlecker  and  K.  E.  Selfert.  Jul  64,  26p 

ProJ.  8652 

AFCRL  64  549;  AFCRL  ERP30 

Unclassified  report 

Descriptors:  (•Geology,  Earthquakes),  (*Rock  forming 
minerals.  Shear  stresses),  Deformaticm,  Minerals, 
Temperature,  Pressure,  Seismology,  Hydrostatic  pres- 
sure. Petrography,  Mechanical  properties.  Test  methods. 
Equations,  Ge<^ihysics,  Faults  ^ology). 

Shear  deformation  of  iqpper  mantle  mineral  analogues 
forsterite,  enstatlte,  dlopslde  and  labradorlte  at  27C  teiap- 
erature,  5  to  55  H)  average  pressure,  and  at  strain  rates 
from  1/sec  to  .OOS/sec  indicates  that  all  minerals  have 
high  average  shear  strengths.   Shear  strength  for  North 
Carolina  and  Hawaiian  olivine  Is  15.17  kb  at  50  Wt)  average 
pressure.   Average  shear  strength  for  Madagascar  dlop- 
slde and  Labrador  labradorite  are  14.90  kb  to  14.03  kb  and 
13.15  kb,  respectively,  at  50  kb  average  pressure.    Each 
shear  stress -normal  pressure  curve  Is  resolvable  Into  two 
regions  of  constant  but  different  slopes  separated  by  a 
broad  transitional  knee«   These  represent  separate  and 
distinguishable  behavior.   The  predominant  behavior  at  aH 
pressures  is  cataclastlc;  Intragranular  flow  becomes  signi- 
ficant only  at  high  pressures.   Violent  snapping  accompanies 
rotation  at  27C  and  relates  to  surflclal  stick-slip  between 
sample  and  pistons.    All  snapping  ceases  at  300C.    Enstatlte 
Inverts  to  cllnoenstatlte  at  35  ±  1  kb  mean  pressure  under 
the  Influence  of  shear  stress  at  27C.    (Author) 


AD-606  141  Dlv.    2 

OTS  Prices:  HC  $1.00/MF  $0.50 

High  Altitude  Observatory,  Boulder,  Colo. 

THE  EFFECT  OF  STRATOSPHERIC  TRANSPORT 

PROCESSES  ON  THE  OZONE  DISTRIBUTION  [aNd] 

OZONE  VARIATIONS  AND  THEIR  RELATION  TO 

STRATOSPHERIC  WARMINGS. 

Scientific  rept  no.  8, 

by  Julius  London  and  Cuddapah  Prabhakara.   Aug  64,  25p 

Contracte  AF19  604  5488,  AF19  604  5492,  Prol.  8604. 

Task  860405 

AFCRL  64  501 

Unclassified  report 

Papers  from  the  Proceedings  of  Bie  International  Sympo- 
sium on  Stratospheric  and  Meaospheric  Clrculattoo, 
20-31  Aug  62,  Berlin,  Germany,   imprint  from  Frele  Univ., 
Berlin.  Institut  fur  Meteorolpgle  undGeophyslk. 
Meteorologlsche  Abhandlungen  (West  Germany^  1963, 
V.  36,  p.  291-310. 

Descriptors:  (*Ozone.  Strato«*ere),  (♦Stratosphea», 
Ozone),  Atmosphere,  Transport  properties,  Dlstributton, 
Pbotochemistry^  Meteorolc^,  Geophysics. 


±•9 


Division  3  •  CHEMICAL  WARFARE  EQUIPMENT  AND  MATERIALS 


This  discussion  covers  an  attempt  to  derive  the  steady 
state  of  meridional  and  vertical  ozone  distribution  by 
considering  a  combination  of  photochemical  and  atmos- 
pheric transport  processes.    The  new  equilibrium  distribu- 
tions are  derived  for  the  year  and  for  each  of  the  seasons 
separately.   One  of  the  strongest  stratospheric  warmings 
associated  with  a  marked  breakdown  of  the  clrcumpolar 
vortex  occurred  during  the  period  January-February  1958. 
At  tills  time  there  were  relatively  few  data  of  the  strato- 
spheric distribution  of  ozone.    However,  as  a  result  of  the 
EY  program,  a  large  number  of  total  ozone  observations 
were  taken,  and  It  is  thus  possible  to  analyse  the  varia- 
tions of  total  ozone  amount  as  related  to  changes  in  the 
structure  of  the  polar  stratosphere  at  the  time  of  this 
event.   (Author) 


modes  for  sen8or-to*>baoy  data  link;  <d)  derelopmeDt  of 
and  potential  use  of  an  Inductlvely.coupled  clamp-on 
sensor  technique;  (e)  techniques  for  abatement  of  biological 
growth  (fouling)  on  sensitive  sensor  surfaces;  and  (f) 
selection  of  the  parameters  for  the  senaor-to-buoy  data 
link. 


3.  Chemical  Warfare  Equipment  and 
Materials 


AD-606  144  Dlv.    2.  8.  30 

OTS  Prices:  HC  $4.00/MF  $0.75 

Bissett-Berman  Corp.,  San  Diego,  Calif. 

DEVELOPMENT  OF  BUOY-MOUNTED  OCEANOGRAPfflC 

SENSORS  (BMOS). 

Progress  rept.  Phase  1,  no.  1, 

by  Don  J.  Cretzler,  Neil  L.  Brown,  Harold  Azaren, 

Sam  A.  Ruttenberg,  and  Edward  K.  Dean.    1  Aug  64, 

120p   BBC-C104-1 

Contracts  Nonr  4532  00.  N62306  1357,  Pro].  NR083  195 

Unclassified  report 

Pr^ared  in  cooperation  wltti  Texas  A.  and  M.  Univ. 
and  Oceanographic  Industries,  Inc. 

De^riptors:  (*Oceanographlc  data.  Collecting  methods), 
(♦Buoys,  Data  transmission  systems),  Oceanographic 
equipment.  Power  supplies,  Batteries  and  components. 
Transducers,  Digital  systems,  Antifoullng  coatings, 
Underwater  equipment.  Electronic  recording  systems, 
Oceanology. 
An  unmanned  oceanographic  data  collection  station  is 
considered.    This  report  covers  in  detail  the  accomplish- 
ments to  date  during  Phase  I.    Specifically,  the  following 
are  dealt  with:  (a)  Evaluation  of  potential  sensor  power 
sources  (batteries):  (b)  evaluation  of  potentially  useful 
pressure  transducers,   (c)  analysis  of  the  advantages  and 
disadvantages  of  digital  versus  frequency  transmission 


AD-606  041  DlT.   3,  16 

OTS  Prioes:  HC  $2.00/MF  $0.50 

Oklahoma  Univ.  Research  Inst.,  Norman. 

CRITERIA  FOR  CASUALTY  PRODUCTION  AND  PRE- 

UMINARY  FLAME  PATTERN  ANALYSIS, 

fay  J.  A.  Nickel  and  J.  D.  Palmer.   IS  Sep  64,  40p 

OURI-TM-1454-1-1 

Contract  DA18  035AMC116A,  ProJ.  1454 

Unclassified  report 

Descriptors:  (^Flamethrower  fuels.  Distribution), 
(♦Chemical  warfare  casualties,  Matbematioal  analysis), 
(♦Flame  warfare.  Effectiveness),  Flamethrowers, 
Fire  bombs.  Probability.  Optimization,  Drag. 

The  first  part  of  the  paper  is  directed  towards  inves- 
tigating the  distribution  of  casualty  producing  material 
from  the  dynamics  of  dispersion.   Some  of  this  information 
may  prove  useful  in  estabillshlng  theoretical  upper  bounds 
on  the  region  of  Lethality.  The  last  part  of  the  p^>er  is 
concerned  with  an  analytical  model  for  flame  distributions 
resulting  from  a  bomb  dispersed  gel.  and  of  a  flamethrower 
as  based  on  empirical  data.  This  data  will  serve  as  a 
lower  limit  of  desired  effects  since  it  is  crirrently  obtainable. 
A  number  of  curves  are  Included  showing  the  area  of  the 
target  covered  as  a  function  of  the  orientation  of  the  strike 
relative  to  the  target  center.   (Author) 
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4.  Chettiistry 


AD-605  129  DlT.  4.  10 

OTS  Prices:  HC  $2.00/MF  $0.50 


Peonsylvania  State  Univ.,  Unlverslbr  Park. 
DETERMINATION  OF  THE  DECOKPOSITION 
KINETICS  OF  HYDRAZINE  USING  A  SINGLE-PULSE 
SHOCK  TUBE. 

by  E.  T.  McHale,  B.  E.  Knox,  and  fL  B.  Palmer. 
Aug  64,    36p   PSU-12-P  |T 

1 1    Unclasslfled  report 

Report  on  Project  S<pild  prepared  Iki  cooperation  with 
Virginia  Univ.,  CharlottesvUle,  Contract  Nonr36a3  00, 
Pro].  NR098  038.   Presented  at  the  International 
Symposium  on  Combustion  (no.  10)  Cambridge  Univ., 
England,  Aug  64. 


Descriptors:  (*Hydrazliie,  Deoom^iosltion),  Reaction 
kinetics.  Thermochemistry,  Heat  qf  activation. 
Impurities,  Combustion.  Shock  tubes. 

The  rate  of  deoon^xMltion  of  oarefally  purified 
hydrazine  was  measured  by  a  single-pulse  shock  tube 
method  over  the  temperature  range,  970K  to  1120K  and 
the  pressure  range,  2.  3  to  8.  6  atmoq>heres,  at  a  con- 
centration of  about  1  mole  per  cent  In  argon.  The  experi- 
mental data  on  reaction  order,  aotiir«tion  energy,  and 
stoicUometry,  together  with  klnetlo  and  tbermochemlcal 
ooDSlderatlons.  lead  to  the  conclusion  that  the  decomposi- 
tion kinetics  obey  a  simple  non-chalo  mechanism.   Pos- 
sible chain  mechanisms  are  examined  in  detail  and  found 
to  be  at  variance  with  the  observattiODS.  By  making  use 
of  some  recent  data  of  Michel  and  Wagner,  a  high-pres- 
sure limiting  rate  oonstaot  is  obtainMl  for  the  reactlOD, 
N2H4  yields  2  NH2.  orer  the  temperature  range  from 
970K  to  1550K.   Thus  D(H2N-NH2)  Is  determined  to  be 
54  koal.  with  an  uncertainty  of  about  2  koaL   At  low  pres- 
sures, approximately  6  effectively  classical  oscillators 
appear  to  contrtbute  energy  to  the  uaimolecular  daoom- 
posltlon  of  N2H4.   An  apparent  activation  energy  of  ca. 
36  kcal  Is  predicted  for  the  second-order  flame  reaotloo. 
In  agreement  with  experlmeots.   (Author) 


AD-605  146  DtT.   4 

OTS  Prices:  HC  $2.00/MF  $0.50 

California  Univ..  Los  Angeles. 

EQUILIBRIUM  POLYMERIZ ATION;!  POLYFUNCTIONAL 

INITIATORS.  T 

Technical  rept.  no.  4,  I ' 

fay  M.  B.  Baur  and  A.  Eisenberg.    1$  Aug  64,  50p 

Contract  Nonr233  87;  Grant  PHS  OM)U25  01 

I  Unclassified  rqwrt 

Descriptors:  (^Polymerization,  Chemical  equilibrium). 
Catalysts,  Reaottoo  Unetios,  Theory,  Molecular  structure. 
Polymers.  Chemical  reactions. 

The  e<pilllbrium  polymerization  theory  of  Tobolsky  and 
Eisenberg  is  extended  to  the  case  of  initiation  by  polyfuno- 
tlonal  species,  under  the  assumptloa  that  only  a  single 
monomer  is  Involved  and  no  cross-lUklng  occurs.    A  gen- 
eral indexing  sclieme  is  given  which  fermlts  derivation  of 
the  relation  between  degree  of  polymerization  and  equi- 
Ubrium  constants  for  initiation  and  propagatkm  steps  fbr  any 
functionality  of  Initiator.    An  e]q>Ucit  derivation  for  the 
case  of  trifunotloBal  initiator  is  glveft.  and  the  result  for 
general  functionality  is  provided.   (Aiitbor) 


CHEMISTRY  -  Division  4 


AD-605  163  Dlv.   4,  10 

OTS  Prices:  HC  $1.00/MF  $0.50 

Stauffer  Chemical  Co.,  Richmond,  Calif. 
HIGH  ENERGY  OXIDIZERS. 

Quarterly  technical  summary  rept.  no.  2,  1  May-1  Aug  64, 
by  K.  O.  Christe,  A.  E.  Pavlath.  and  E.  Q.  Wallace. 
1  Aug  64,  lOp 

Contract  Nonr4019  00,  Pro].  NR093  035.  ARPA  Order  399  62 

Unclassified  report 

See  also  AD-404  779 

Descriptors:  (♦Oxidizers.  Synthesis  (Chemistry)), 
(♦Chlorine  compounds.  Fluorides),  Complex  compounds. 
Nitrogen  compounds,  Oxides,  Nitric  add.  Chemical  reactions. 
Stability. 

The  reaction  of  nitrogen  pentoxlde  and  chlorinetrlfluoride 
did  not  result  in  the  desired  C1F2(4-)N03(-).  The  tn«tn 
product  isolated  was  nitryUluorlde.  The  small  amount  o< 
residue  obtained  did  not  contain  chlorine  in  any  valency 
state.  When  chlorinetrlfluoride  reacted  with  fuming 
nitric  add  again  no  C1F2(^)N03(-)  could  be  detected.   A 
solid  residue  of  low  thermal  stability  was  obtained,  wfaidi 
also  did  not  contain  any  chlorine.  In  the  v^ior  phase  the 
presence  of  C102F  was  established.  The  reaction  between 
NOF  and  CIF  gave  a  solid  con4>lex  at  -78C.,  which  rapidly 
decomposed  at  slightly  higher  temperatures.  No  oooq>lex 
formatiOD  was  observed  between  C103F  and  CIF  In  the  range 
of  -78C.  to  room  ten^jerature.   (Author) 

AD-60S  166  Dlv.   4,  10 

OTS  Prices:  HC  $0.50/l«F  $0.50 

Naval  Research  Lab.,  Washington,  D.  C. 

SUPERCOOLING  OF  HYDRAZINE. 

Final  rept., 

by  J.  T.  Leonard  and  R.  N.  Hazlett.    12  Aug  64,  18p 

NRL  6130 

Unclassified  report 

Descriptors:  (♦Hydrazine,  Supercooling),  (♦Supercooling. 
Hjrdrazlne),  airiace  properties,  Drops.  Nucleatlon, 
Liquid  rocket  propellants.  Storage,  Freezing  point 
depressants,  Freezing,  Colloids.  Silloone  plastics. 
Equations  of  state. 

The  supercooling  of  hydrazine  In  thln-walled  capillaries 
and  as  droplets  suspended  in  silicone  oil  has  been  inves- 
tigated by  observing  the  freezing  points  of  samples  held  in 
the  cold  stage  of  a  microscope.   A  wide  range  in  capillary 
diameters  was  employed,  but  a  smootti  correlatioo  between 
caplllaiy  size  and  degree  of  siqieroboling  was  not  obtained 
(kie  to  heterogeneous  inicleation  at  the  glass  surface, 
ftispension  of  hydrazine  droplets  in  slUcooe  oil  permitted 
the  study  of  much  smaller  samples,  while  eliminating  ttte 
nucleating  effect  of  solid  surfaces.   Also,  by  this  procedure, 
foreign  nuclei  present  in  the  original  sample  were  isolated 
In  a  certain  few  droplets,  while  the  majority,  having  been 
freed  of  foreign  nuclei,  froze  by  homogeneous  nucleatlon. 
Under  these  conditions,  tiie  in«Timimn  degree  of  siqwioooling 
of  hydrazine  was  120C.   Using  daU  from  these  experiments 
together  wlto  estimated  values  for  the  heat  of  fusion  and  for 
the  free  energy  of  activation  for  self-diffusion,  the  soUd- 
UtfOd  interfaoial  free  energy  for  hydrazine  was  calculated 
from  the  theory  of  homogeneous  nucleatlon  to  be  39.5  ergs/ 
sq.  cm.   Thus  the  siqwrcooled  state  is  a  normal  one  that  can 
be  deaU  with  thermo<itynamlcaUy.  The  high  degi«e  of  stqwr- 
oooUng  of  small  drc^lets  of  hydrazine  would  not  be  feasible 
with  bulk  hydrazine.   At  present,  it  is  felt  that  in  order  to 
keep  hydrazine  In  the  liquid  state  at  low  tenqwratures  the 
d^resslon  of  its  freezing  point  by  blending  with  other  fuels 
would  be  the  most  reliable  method.   (Author) 
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AD-605  287  Dlv.   4,  14 

OTS  Prices:  HC  $2.00/MF  |0.50 

Air  Force  Flight  E)ynamlcs  Lab.,  Research  and  Tech- 
nology Dlv..  Wright- Patterson  AFB,  Ohio. 
CARBON  DIOXroE  MANAGEMENT.    PART  I:    TECH- 
NIQUE FOR  CARBON  DIOXIDE  ABSORBER  EVALUATION, 
by  John  P.  Allen.   Jun  64,  44p 
Pro].  6146,  Task  614611 
FDL  TDR64  67  PI 

Unclassified  report 

Descriptors:  (•Carbon  dioxide.  Absorption),  Lithium 
compounds.  Potassium  compounds,  Soditmi  compounds. 
Hydroxides,  Borates,  Calcium  compounds,  Oxides,  Ion 
exchange  resins.  Amines,  Effectiveness,  Test  methods. 
Spacecraft  cabins.  Air,  Purification. 

A  laboratory  device  was  assembled  for  a  closed  air  loop 
analysis  of  carbon  dioxide  removal  ageirts.   Llthiimi 
hydroxide,  potassium  hydroxide,  soda  lime,  and  molecular 
sieve  5A  were  used  for  establishing  the  adaptability  and 
capability  o*  this  device  for  evaluation  of  other  carbon 
dioxide  removal  agents.   Carbon  dioxide  absorption  curves 
from  1  percent  and/or  5  percent  carbon  dioxide  in  labo- 
ratory air  were  obtained.    Borax  solution  and  amine 
solutions  or  solids  showed  some  carbon  dioxide  removal 
capacity  which  will  be  further  investigated  for  quantitative 
data  on  the  removal  process.    (Author) 


AD-605  314  Dlv.   4,  13 

OTS  Prices:  HC  $1.00/MF  $0.50 

Redstone  Scientific  Information  Center, 

Redstone  Arsenal,  Ala. 

ON  THE  QUANTITATIVE  DETERMINATION  OF  PHENOLS 

SEPARATED  BY  THIN-LAYER  CHROMATOGRAPHY, 

by  Helmut  Seeboth  and  Hedda  Gorsch.   27  Jul  64,   14p 

RSIC  224;  TT  64  71299 

Unclassified  report 

Trans,  of  Chemische  Technlk  (East  Germany)  1963, 
V.  15,  no.  5,  p.  294-296. 

Descr^itors:   (^Wastes  (Industrial),  Chromatographic 
analysis),  (*Phenols,  Chromatografrtilc  analysis). 
Quantitative  analysis,  Colorlmetric  analysis.  Adsorption, 
Separation,  East  Germany. 

K  is  shown  that  a  quantitative  evaluation  of  phenols  In 
Industrial  waste  waters  is  possible  through  separation  by 
means  of  thin-layer  chromatography.    The  method  Is  fast 
and  simple,  but  its  ^ipllcation  is  limited.   The  qualitative 
analysis  of  phenols  through  tliln-layer  chromatography  can 
be  used  advantageously  on  a  broader  scale  and  is  recom- 
mended for  analyzing  the  most  Important  phenols  contained 
In  waste  waters.   (Autiior) 


AD-60S  316  Dlv.  4 

OTS  Prices:  HC  $2,00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

A  GENERALIZED  TECHNIQUE  FOR  ELIMINATING 

SPECIES  IN  COMPLEX  CHEMICAL  EQUILIBRIUM 

CALCULATIONS, 

by  N.  Z.  SbMplTO.   Sep  64.  32p   RM-4205-FR 

Contract  A749  638  700 

Unclasalfted  report 

Descriptors:  (^Chemical  equilibrium.  Mathematical 
analysis),  Fbase  studies,  lonizaticm.  Thermochemistry, 
Vector  analysis. 

Consideration  is  given  to  multl-  or  single-phase  chemical 
equilibrium  problems,  showing  that,  under  certain  circum- 


stances, a  problem  involving  a  very  large  number  of  dif- 
ferent chemical  species  may  be  replaced  by  one  involving 
relatively  few  species.   The  new  problem  will  then  be  much 
more  amenable  to  numerical  solution  than  the  original 
problem. 


AD-605  318  Dlv.   4,  10 

OTS  Prices:  HC  $0.50/MF  $0.50 

Naval  Research  Lab.,  Washington.  D.  C. 

HYDROLYIS  OF  OIL-DISPERSED  AMINE  SALTS. 

Interim  rept., 

by  M.  A.  Scbeiman  and  H.  R.  Baker.   20  Jul  64,  14p 

Pro].  RROOl  01  43  4752 

NRL  6081 

Unclassified  report 

Descriptors:  (*Corrosion  Inhibition,  Fuel  additives), 
(♦Fuel  additives.  Synthesis  (Chemistry)),  (♦Amines, 
Hydrolysis),  Staarates,  Sulfonates,  Acids,  Salts,  Chemical 
reactions.  Containers,  Oils. 

The  water  insoluble  reaction  products  between  a  series  of 
amines  and  phenylstearic  acid  and  dinonybuphthalenesulfonlc 
acid  were  chosen  as  structurally  determinate  prototypes  at 
ashless  'salt'  rust  Inhibitors.   The  staUllties  of  such 
additives  dissolved  in  an  organic  phase  in  contact  with 
aqueous  phases  of  varying  pH  and  C02  content  were  investi- 
gated.  Results  were  reported  as  percent  hydrolysis,  i.e.. 
percent  of  nitrogen  originally  present  in  the  organic  phase 
that  was  found  in  the  aqueous  phase  at  the  termination  of 
the  reaction.   Salt  stability  depends  on  an  acid  displacement 
mechanism  wherein  a  strong  acid  displaces  the  anion  conju- 
gate of  weaker  acid  from  Its  salt.   The  extent  to  which  the 
amine  component  of  the  amine  phenylstearate  salts  Is  ex- 
tracted by  water  parallels  the  water  solubility  of  the  amine 
component.   The  effect  is  further  enhanced  by  the  presence 
of  carbon  dioxide.   The  amine  component  of  the  amine 
dinonylnaphthalene  sulfonates  is  extracted  by  water  only  In 
trace  amounts  even  in  the  presence  of  carbon  dioxide.   The 
presence  of  acids  stronger  than  carbonic  acid  in  the  aqueous 
phase  may  result  in  complete  destruction  of  the  amine 
phenylstearate  and  In  substantial  depletion  of  amine  from 
solutions  of  amine  dinonylnaphthalene  sulfonates.  (Author) 


AD-605  332  Dlv.   4 

OTS  Prices:  HC  $2.00/MF  $0.50 

Pennsalt  Chemicals  Corp.,  Philadelphia,  Pa. 
INORGANIC  COORDINATION  POLYMERS.    VI.    LINEAR 
DOUBLE-BRIDGED  CHROMIUM(III)  PHOSPHINATE 
POLYMERS  WITH  INORGANIC  SIDE  GROUPS. 
Technical  rept.  no.  41, 

by  A.  J.  Saraceno  and  B.  P.  Block.   Aug  64,  30p 
Contract  Nonr2687  00,  Prol.  NR356  408 

Unclassified  report 

Descr^tors:  (♦Polymers,  Synthesis  (Chemistry)), 
(♦Metalorganlc  compounds,  Polymers),  Organic  compounds. 
Organic  phosphorus  compounds,  Chromium  compounds. 
Complex  compounds,  Polymerization,  Infrared 
spectroscopy,  Viscosity,  Solubility,  Thermochemistry. 

Evidence  that  metal  carbonyls  react  with  phosphinlc  acids 
to  yield  related  polymers  is  presented.   A  more  detailed 
presentation  of  the  synthesis  and  properties  of  the  polymers 
(Cr(H20)  (OH)  (OPRlR20)2)x  where  Rl  and  R2  are  i*enyl 
and/or  methyl  groups  is  given.   Samples  with  molecular 
weights  which  appear  to  be  considerably  higher  than  the 
values  observed  for  related  systems  were  synthesized. 
These  polymers  display  properties  typical  of  linear 
polymers,  even  though  an  octahedral  metal  is  Involved  In 
the  backbone  and  no  chelate  rings  are  present  as  blocking 
groups.   Finally,  toey  are  represoitative  of  a  rather  large 
number  of  polymers  currently  being  studied. 
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AD-605  379  Dlv.   4 

OTS  Prices:  HC  $2.00/MF  $0.50 

Monsanto  Research  Corp.,  Dayton,  tftlo. 
QAS-LIQUID  CHROMATOGRAPHIC  FRACTION  COL- 
LECTING AIDS  AND  ANALYSIS  Of  ALKYL  BROMIDES. 
Rept.  for  Jul  63 -Mar  64, 

by  William  D.  Roes,  Richard  L.  Evers,  James  F.  Moon, 
and  J.  E.  Katon.   Jul  64,  32p 
Caitract  AF33  616  8465,  ProJ.  7360,  Task  736005 
MLTDR64  188  1 

Unclassified  report 

Descriptors:  (♦Chromatographic  Wialysls,  Laboratory 
equipment),  (♦Halogenated  hydrocarbons,  Chromatographic 
analysis).  Bromides.  Gases,  Separation.  Electroetetlc 
precipitation. 


Three  modifications  for  Improvement  of  fraction  collec- 
tion of  eluates  from  the  gas  chromttograph  were  designed 
and  built  In  the  laboratory.   They  include  an  electrostatic 
precipitator,  a  heated  chromatograph  outlet,  and  a  spec-  * 
lallzed  glass  fraction  collector  for  transfer  of  liquid  eluates 
to  Infrared  cells.   Drawings,  schematics,  and  an  evaluation 
of  data  are  given.   A  gas  chromatographic  technique  was 
developed  for  the  analysis  of  sixteen  alkyl  bromides. 
Chromatograms  and  graphs  are  shown.    (Author) 


AD-605  410  -Dlv.   4 

OTS  Prices:  HC  $5.00/MF  $1.00 

Mellon  Inst,  of  Industrial  Research,  Pittsburgh,  Pa. 

FAR  INFRARED  TORSIONAL  AND  BENDING  VIBRATIONS 

OF  TOLUENE  AND  ITS  DERIVATIVES  AND  THE  BARRIER 

HEIGHT  TO  INTERNAL  ROTATION^ 

Rept.  for  Jun  63- Jun  64,  [i 

by  William  O.  Fateley,  Foil  A.  MUlir.  and  Robert  E. 

WltkowsM.   Jun  64,  188p 

Contract  AF33  657  11142,  Pro).  7367,  Task  736702 

ML  TDR64  158  pi 

I  Unclassified  report 

Descriptors:  (*Aromatic  compounds.  Spectra  (Infrared)), 
(♦infrared  spectroscopy.  Aromatic  compounds).  Aldehydes, 
Organic  nitrogen  compounds.  Halogen  compounds.  Chemical 
bonds.  Vibration,  Phase  studies,  Raman  spectroscopy. 
Thermocouples. 

The  far  Infrared  spectra  of  ortho-,  iheta-,  and  para- 
halogenated  toluene;  and  butadiene-  and  glyoxal-type 
molecules  was  investigated.   Torsional  vibrations  were 
assigned  and  barriers  to  Internal  rotation  for  methyl 
groups  and  C-C  single  bonds  In  conjugated  systems  have 
been  calculated.    Low  bending  frequencies  In  aromatic 
and  acyclic  conjugated  molecules  were  observed  and  In 
some  cases  assigned  to  specific  vibrational  motion.   Results 
are  given  on  the  shift  in  frequency  r«$ultli«  from  changes 
from  liquid  to  vapor  phase.   Band  contours  In  the  mid 
infrared  region  for  aromatic  compounds  were  studied  In 
an  attempt  to  distinguish  molecules  with  free  rotation  of 
the  methyl  group.   A  performance  comparison  of  (3olay 
detectors  to  thermocouple  is  also  retorted.   (Author) 


AD-606  430  Dlv.   4,  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Army  Electronics  Labs.,  Fort  Monmouth.  N.  J. 
EFFECTS  OF  IONIZING  RADUVTION  ON  PYRIDINE 
by  Carol  K.  Pearce.   Jul  64,  14p 
Task  lAO  10501B01026 
USAELTR2485 

'  Jnclasslfled  report 

Descriptors:  (♦Pyridines,  Radiation  Chemistry) 
(♦Radiation  chemtetry.  pyridines),  liquids,  Decomposl- 


CHEMISTRY  -  Division  4 


tlon.  Polymerization,  Gases,  Hydrogen,  Polymers. 
Electronic  equipment. 

Irradiation  of  liquid  pyridine  was  found  to  produce 
polypyrldlnes,  and  hydrogen  and  acetylene  gases.   A 
mechanism  Is  presented  to  explain  the  products  and 
yields  observed.   Some  conclusions  related  to  the  use 
of  pyridine  compounds  for  electronic  devices  are 
discussed.   (Author) 


AD-605  457  Dlv.   4,  25 

OTS  Prices:  HC  $4.00/MF  $1.00 

Johnston  (William  H.)  Labs.,  Inc.,  Baltimore,  Md. 

BASIC  STUDIES  IN  QUANTUM  AND  RADL\TION 

CHEMISTRY. 

Rept.  for  Dec  61-Jun  64, 

by  Marvin  Vestal,  M  Krause,  and  Wm.  H.  Johnston. 

Jun  64,  135p 

Contract  AF33  616  7678,  ProJ.  7360,  Task  736003 

ML  TDR64  169 

Unclassified  report 

Descriptors:  (♦Radiation  chemistry.  Quantum  mechanics), 
(♦Quantum  mechanics.  Radiatlcm  chemistry),  Gasionizatio'n, 
Photons,  Electrons,  X-rays,  Atomic  orbitals.  Mass  spec- 
troscopy. Aliphatic  con^jounds.  Alcohols,  Amines,  Sllanes, 
Hydrogen  compounds.  Sulfides,  Hydrochloric  acid.  Argon, 
Methane,  Ammonlca,  Water  vapor.  Neon,  Thiols,  Halo- 
genated hydrocarbons.  Krypton  Carbon  tetrachloride. 
Xenon,  Mercury,  Butane,  Oxygen,  Nitrogen. 

The  primary  Interactions  of  high  energy  photons  and 
electrons  with  matter  in  the  gas  phase  were  studied. 
The  ejqwrimental  studies  included  measurements  of  the 
mass/charge  spectra  produced  both  by  x-ray  ionization 
and  by  high  energy  electron  ionization,  as  well  as  secondary 
electron  energy  measurements  for  both  x-ray  and  electron 
ionization.   The  molecules  studied  were  the  followliw' 
propane,  ethanol.  ethylamlne,  sllane,  hydrogen  sulfide, 
hydrogen  chloride,  argon,  methane,  ammonia,  water,  neon, 
ethyl  sllane,  ethanethlol,  ethyl  chloride,  methyl  chloride, 
methyl  bromide,  ethyl  bromide,  hydrogen  bromide,  krypton, 
methyl  Iodide,  ethyl  iodide,  carbon  tetrachloride,  xenon, 
mercury,  dimethylamlne,  1,  3-butadiene.  n-butane,  2- 
butyne,  oxygen  and  nitrogen.   The  data  obtained  In  these 
Investigations  are  the  first  comprehensive  measurements 
of  Inner  shell  ionization  by  x-rays  In  which  the  resulting 
mass/charge  spectra  were  measured  in  a  mass  spec- 
trometer.  The  theoretical  interpretation  and  a  semi- 
empirical  correlation  of  the  experimental  data  are  dis- 
cussed.   (Author) 


AD-605  559  Dlv.   4,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Michigan  Univ.,  Ann  Arbor.  Coll.  of  Literature.  Sctence, 

and  the  Arts. 

mPRARED  STUDIES:  STARK  EFFECTS  IN  HCN,  CH3F 
CH3I,  NH3  AND  H20;  HINDERED  ROTATION  IN  H202-  ' 
INFRARED  ABSORPTION  OF  MATRDC  ISOLATED  NH3 
Final  rept.,  ' 

^^^  Sl*""°*'  ^"^  °-  ***^'"'  ^"^"^  E.  Meredith, 
and  C.  W.  Peters.    Aug  64,  8p  ORA-03640-4-F 
Contract  AF19  604  6125,  Projs.  8603,  03640 
Task  860301 
AFCRL  64  668 

Unclassified  report 

Descriptors:  (♦tefrared  spectroscopy.  Polyatomic 
?,^^*^^'  <  Polyatomic  molecules.  Spectra  (Infrared)) 
2^"^!°^  VT^'^Z  Hydrogen  compounds.  Cyanides 
Wa^«^.  ?,^^'~°''  Fluorides,  Iodides,  Ammonia, 
Water  vapor.  Hydrogen  peroxide,  Abstr»ctin«. 
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AD-605  569  DiT.   4.  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Ck>rDeU  UdIt..  Ithaca,  N.  Y. 

PHOTOIONIZATION  OF  THE  4d  ELECTRONS  IN 

XENON, 

Technical  rept.  no.  11. 

by  D.  L.  Ederer.  Sep  64,  3^ 

Contract  Nonr401  37,  ProJ.  NR017  625 

Unclassified  report 

Descriptors:  (*Xenon,  Ionization),  ('Photochemistry, 
Xenon),  X  rays.  Radiation  chemistry,  Spectroscopy. 
Atomic  orbitals.  Atomic  energy  levels.  Electrons. 


AD-605  590  Dlv.   4.  22 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Diy.,  Air  Force  Systems  Command, 
Wright- Patterson  AFB,  Ohio. 
CATALYSIS  OF  REACTIONS  IN  SOLID  PHASE, 
by  F.  Shol'moehi  and  L.  Reves.   12  Feb  64,  23p 
FTD  MT63  244;  TT  64  71336 

Unclassified  report 

Edited  machine  trans,  of  Kinetika  i  KatalU  (USSR)  1963, 
y.  4,  no.  1.  p.  88-96. 

Descriptors:  (^Catalysis,  Reaction  kinetics),  (*Ammonium 
compounds,  Perchlorates),  (♦Iron  compounds.  Oxides), 
E;q>l08tve  materials,  Propellants,  Decomposition, 
Pyrolysis,  Thermochemistry,  USSR,  Hungary. 

The  catalytlcal  action  of  ferric  oxide  on  different  stages 
of  disintegration  of  ammonium  perctilorate,  and  also  dis- 
integration of  pure  anunonium  perchlorate  in  the  same 
conditions  was  studied.   The  addition  of  ferric  oxide  at 
210-240C  hardly  affected  the  course  of  the  reaction,  but  at 
245-270C  rendered  significant  catalytlcal  action.   Analysis 
of  kinetic  data  leads  to  the  conclusion  that  ferric  oxide 
promotes  acceleration  of  the  process  of  transmission  of 
electrons  from  anions  to  cations  which  Is  the  controlling 
stage  of  the  reaction.    Ferric  oxide  also  catalyzed  the  reac- 
tion of  ammonium  perchlorate  at  high  temperature.    (Author) 


AD-605  675  Div.   4,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

California  Inst,  of  Teen.,  Pasadena. 

NITROGEN-15  MAGNETIC  RESONANCE  SPECTROSCOPY. 

n.  COUPLING  CONSTANTS. 

Technical  rept.  no.  31, 

by  Gerhard  Binsch,  Joseph  B.  Lambert.  Bryan  W.  Roberts, 

and  John  D.  Roberts.   Aug  64,  38p 

Contract  NaDr220  26,  ProJ.  NR055  388 

Unclassified  report 

Descriptors:  (*Nttrogen.  Magnetic  resonance),  ('Atomic 
orbitals.  Nitrogen),  Chemical  bonds.  Carbon,  Hydrogen, 
Nuclear  spins,  Organic  nitrogen  compounds.  Spectroscopy. 

Coupling  constants  were  measured  between  nitrogiBn-15 
and  directly  bonded  hydrogen  or  carbon-13,  and  between 
nitrogen-15  and  hydrogen  separated  by  two  or  more  bonds. 
The  data  may  generally  be  Interpreted  In  terms  of  the 
Fermi  contact  coupling  mechanism  except  for  those  cases 
where  the  electron  distribution  around  the  nitrogen  atom 
is  higtily  anisotropic.    (Author) 


AD-605  676  Div.   4,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

California  bst.  of  Tech..  Pasadena. 


NUCLEAR  MAGNETIC  RESONANCE  SPECTROSCOPY: 
THE  EFFECT  OF  SOLVENT  ON  MAGNETIC  NON- 
EQUIVALENCE  DUE  TO  MOLECULAR  ASYMMETRY. 
Technical  rept.  no.  32. 

by  George  M,  Whitesides,  John  J.  Grockl,  David  Hotta, 
Herbert  Steinberg,  and  John  D.  Roberts.  Aug  64.  34p 
Contract  Nonr220  26,  Proj.  NR056  388 

Unclassified  report 

Descriptors:  (*Nuelear  magnetic  resonance.  Molecular 
structure),  ('Molecular  structure.  Nuclear  magnetic 
resonance).  Ethers,  Aromatic  compounds.  Protons, 
Chemical  bonds.  Magnetic  properties.  Solvents. 

The  cliemical  shift  between  the  geminal  methylene 
protons  of  1-phenylethyl  benzyl  ether  was  measured  in  a 
variety  of  solvents.   An  approximate  correlation 
observed  between  solvent  dielectric  constant  and  the 
degree  of  the  magnetic  nonequlvalence  of  the  methylene 
protons  Is  discussed  In  light  of  similar  results  for 
structurally  related  compounds.   It  Is  suggested  that  the 
variation  In  the  magnetic  nonequlvalence  with  solvent 
may  reflect  changes  In  the  conformation  of  the  benzylic 
phenyl  ring  with  respect  to  the  methylene  group.   (Author) 


AD-605  677  Div.   4,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

California  Inst,  of  Tech..  Pasadena. 

NUCLEAR  MAGNETIC  RESONANCE  SPEeTROSCOPY: 

ANALYSIS  OF  THE  PROTON  SPECTRUM  OF 

CYCLOBUTENE. 

Technical  rept.  no.  33. 

by  Stanko  Borcic  and  John  D.  Roberta.   Aug  64,  18p 

Contract  Nonr220  26.  Pro].  NR055  388 

Unolaa«ifled  report 

Descriptors:  (*Cyclobutenes.  Nuclear  magnetic  reson- 
ance), ('Nuclear  magnetic  resonance,  Cyclobutenes), 
Protons,  Chemical  structure.  Chemical  bonds.  Deuterated 
compounds.  Spectroscopy. 

A  complete  analysis  of  the  proton  n.m.r.  spectrum  of 
cyclobutene  (I)  was  made  which  shows  that  tlie  couplings 
between  the  allylic  and  vinylic  protons,  while  small,  are  bjr 
no  means  negligible.   The  analysis  which  involved  C(13)- 
satellite  spectra  of  ordinary  and  specifically  deuterated 
cyclobutene  gave  spin-coupling  and  chemical  shift  param- 
eters which  predict  that  cyclobutene  should  show  ]ust  two 
quite  sharp  peaks  in  Its  high-resolution  n.m.r.  spectrum  In 
agreement  with  experiment.  (Author) 


AD-605  707  Div.   4.  7,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Research  Lab..  Wasldngton,  D.  C. 

ELECTROLYTIC  CELL  FOR  X-RAY  DIFFRACTION 

STUDIES  OF  ELECTRODE  PHENOMENA. 

Interim  rept.. 

by  C.  P.  Wales  and  Jeanne  Burbank.   2  Mar  64,  ITp 

Projs.  RROOl  01  43  4755,  SF013  06  03  4366 

NRL6050 

UBoUssified  report 

Descriptors:  (^Electrolytic  cells.  Design), 
('Electrodes,  X-ray  diffraction  analysis),  (*X-ray  dif- 
fraction analysis.  Electrolytic  cells).  Electrochemistry, 
Batteries  and  oontponents.  Transformatlona.  Electro- 
deposition,  Corrosion,  Silver  compounds.  Oxides, 
Electrolytes,  Potassium  oooqwunds,  Hycbnxidee. 

An  electrolytic  cell  was  designed  for  use  on  a  horizontal 
circle  x-ray  spectrofonlometer  to  permit  simultaneous 
dlilraotion  and  etootroohemlcal  study  of  electrode  soeol- 
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«„;;:;.■  T?*..°i    '^  "  '*™  electrode  a  partly  submerged 
routing  dUk  of  the  sample  from  wMch  x-ray  diffrwSJT 

S^'^"*,^***'  "  *  P**'*^  **  «*■  electrode  rotates 
out  of  the  solution.  The  cell  is  designed  to  study  electro- 
chemical processes  of  widely  varied  nature  inoludinK 

bjttery  electrodes,  etoctrolytlc  deposition  and  coVrostonT 

SSS^^  /°,  ?'^'**  "*  question  of  the  olStr 
rieotoochemloMlnvestlgatlons.  preliminary  work  shows 
th*tsllver  oxides  oan  be  Identified ««  a  working  sUveT 
•l«5trod6  in  KOH  solution.  (Author  ""»■"▼«■ 


AD-605  708  Dlv.   4   7 

OTS  Prices:  HC  11.00/MF  $0.60 

Naval  Research  Lab.,  Washington.  0.  C 

A  STUDY  OF  ADSORPTION  AND  OXIDATION  OP  CARnnN 

MOl^HDE  ON  PLATINUM  USING  ^.SS^'Su^K 

Interim  rept.,  1 1 

^T.  B.  Warner  and  S.  SchuUflber.   34  Apr  64.  lip 
ProJs.  SR007  12  01  0809,  RROOl  01  4$  4754 
NRL  6058 

1 1  Unclassified  npoii 

Descriptors:  ('Fuel  cells.  EleotroJhemistry),  (•Carbon 
compounds.  Monoxides).  Adsorptlos.  Elect^des.  Platinum. 

Using  single  anodic  oonstant-eurrent  pulses,  the  steady- 
state  concentration  of  both  the  oarboa  mono:dde  alreX 

T^'^°?  *?•  ""'^  "^  *  ^''^  Platinum  eTe^SSr 
immerwd  in  IM  H2S04  and  the  additional  amc^ofCO 
adsorbed  during  the  appUcatlon  of  the  Dulse  waa  (Wi*«X«i»-^ 

?.!f^;  *  ""^"^  coverage  of  one  CO  molecule  peTsS- 
t^rnTj^  T"  °*^"^  •*  ^"y  ^°*  CO  partial  pressures: 
S  a£it^??8  rn'^?'*1  up  to  1  atm.  the  coverage  increasec^ 
Z^^  ]tiP2  molecules  per  Pt  atom,  indicating  that 
Jd^ttonj  CO  Phy-lcslly  «lsorbs  on  the  base  chenUsorbed 
layer.   At  1.0  to  1.3  v  the  rate  of  adsorption  of  CO  was  slower 

^*^'.^t?nf ':!l°"r  '^)'  «dlLlre2;Sdre     *•' 
su«ests  that  CO  is  not  adsorbed  at  potentials  above  1.3  v. 

Ji^^^^Vl*^  oxidation  of  CO  ap»sars  to  be  an  electro- 
chemical oxidation  of  water  to  form  diemisorbed  oxygen^ 

^cTl^''"^'  '^  ***"  <f^«nlsorbed'SrS' 


AD-606^11  Dlv.   4,9 

OTS  Prices:  HC  $2.00/MF  $0.50 

*aoe  Soieooes  Lahw,  General  EleotriO  Co.,  nslladelohla. 
IONIZATION  OF  CBSTOM  AND  SODIUM  CONTAMI- 
NATED AIR  IN  THE  HYPERSONIC  SU8NDER  BODY 
BOUNDARY  LAYER. 
Tecdmical  information  series, 
by  M.  Lenard.    Aug  64,  3flp   R64SDaa 

Unclassified  report 

Descr^itors:  ('Ablation,  Gas  ionlzattai),  CHypersonlo 
flow^Gas  ionization),  (*Oas  ionizatioii.  Impurities) 
Reentry  vehicles.  Conical  bodies,  Bouidary  layer.  Plasma 
medium.  Air,  Cesium,  Sodium,  Nitrogen,  Oxygen. 
Nitrogen  conqtounds.  Oxides,  Ions,  Cbsmloal  reaotlons 
Electron  density.  ' 

An  ^>proxlmate  procedure  Is  used  to  piMdlot  the  effect 
on  air  ionization  of  small  amounts  of  oealum  and  sodium 
In  the  ablating  surface  material  of  pointed  cones.  lonUa- 
tlon  Is  assumed  to  ooour  due  to  finite  eate  gas  phase 
chemical  reactions  In  the  laminar  boundary  layer.  An  11 
■pedes  (N2,  02,  N,  O,  NO,  Cs  or  Na,  N0+,  Cs+  or  Va* 
02-^,  e-)  16  reaction  chemical  system  Is  assumed. 
(Author)  '^ 
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AD-605  723  Div.  4 

OTS  Prices:  HC  $3.00/MF  $0.75 

King's  CoU.,  Univ.  of  Londcm,  Cambridge  (En^and) 

INFLUENCE  OF  IONIC  SOLUTES  UPON  RELAXATION 

TIMES. 

by  V.  Gold.  Jul  64,  98p 

Contract  AF61  052  458 

AFOSR  64  1605 

Unclassified  report 

Descriptors:  ('Nuclear  magnetic  resonance, 
Relaxation  time),  ('Nickel.  Nuclear  magnetic  resonance) 
^trum  analyzers.  Design.  Nuclear  spins.  Cyanides. 
Halldes,  Ketones.  Butanols,  Organic  phosphorus 
compounds.  Aldehydes,  Pyruvates.  Alcohols,  Oreanic 
solvents.  Complex  compounds.  Catalysis,  Chemical 
bonds.  Great  Britain. 

Sin-lattice  relaxation  times  were  measured  by  the 
direct'  N.M.R.  method  fordUute  aqueous  solutions  of  NWIH 
in  presence  of  cyanide,  hallde.  acetone,  t-butyl  alcohol 
trlmethyl  phosphate,  edta  and  trlen,  for  some  of  these 
solutes  in  the  absence  of  paramagnetic  ions.  Spin-spin 
taxation  times  were  used  to  measure  the  Influence  of 
hydix^n  ions  on  complex  formation  between  water  and 
acetaldehyde  or  pyruvic  acid.   Complex  formation  between 
methanol  and  other  solvents  through  hydrogen-bonding  was 
investigated  by  measurements  of  chemical  shifts  the 
Infiuence  of  methoxlde  ions  on  multtplet  collapse,  and 
indicator  measurements.   (Author) 


AD-605  776  Dlv.   4,  15  ' 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Sante  Monica.  Calif. 

by  Norman  Shapiro.   Jun  62,   20p   P-2S96 

Unclassified  report 
Descriptors:  CQuaaHtatlve  analysis,  MaUiematical 
?ffiL  i;  r^***?*®"^  reactions,  MaU»ematical  analysis) 
Dmerentia^  equations.  Partial  differential  equations? 
Vector  analysis.  Chromatographic  analysis. 
Electrophoresis. 

This  paper  presents  a  mathematical  framework  which 
will  altow  quantitative  analysis  techniSS^^i^Smle 
migration  rate  differences  (such  as  etortropotorS^s      . 

paper  chromatography,  various  dUlitton  techniques  etc  »  to 
be  used  even  in  the  presence  of  non-negligibte  dEmteai 
reactions  amongst  the  species.  »  onemicai 


AD-605  799  Diy.   4.  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

IVS^Z'^  ^^"  ^*'  ^"^  Systems  Command. 
Wright-Patterson  AFB,  (»io.  """mw. 

THE^THIRD  CONCURRENCE  OF  THE  ELECTRONIC 
by  M.  Roetarchuk.  Aug  64,   80 
FTD  TT64  366:  TT  64  71376 

Unclassified  report 
Unedited  rough  draft  trans,  from  Sovetskava 
Belorussiya  (USSR)  1963.  no.  56.  HSr.  pf  4. 

P^";!!?*®":  CElectron  tubes.  Theory)   CEleotro 
ctomirtry  Electronics),  Diod;s,lSVodM^^ 
lytes.  Cold  cathode  tubes   Tr««Vni^--r'^r-i"*™" 
Extremely  low  freque^S^.'  SSSl'^^^niS^rTe"?' 
Electro-chemical  element,  are  discussed  which  may 
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replace  the  entire  scheme  of  things  based  on  electronic 

equipment;  and  this  in  spite  of  the  fact  that  in  many  cases 
this  new  equipment  has  somewhat  larger  dimensions  than 
the  semi-conductor  variety,  as  schematics  for  these 
devices  will  all )  e  more  easily  and  more  economically 
produced  than  tb  jse  for  electronic  tubes. 


AD-605  800  Dlv.   4,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

COMPARATIVE  CHARACTERISTICS  OF  THE  SPECTRO- 

PHOTOMETRIC  METHODS  OF  IDENTIFYING  TANTALUM 

AND  NIOBIUM.   II.  APPUCATION  OF  ORGANIC 

REAGENTS, 

\>y  A.  T.  Pillpenko  and  O.  M.  Eremenko. 

27  Aug  64,  18p 

FTD  TT64  455;  TT  64  71377 

Unclassified  report 

Unedited  rough  draft  trans,  of  Ukrainskli  Khimlcbeskll 
Zhumal  (USSR)  1963,  v.  29,  no.  5,  p.  538-547. 

Descriptors:  (^Tantalum,  Absorption  spectrum), 
(*NioUum,  Absorption  spectrum),  (* Absorption  spectrum. 
Chemical  analysis),  Organic  compounds.  Titanium, 
Thiocyanates,  Dyes,  Tantalum  compounds.  Niobium 
compounds,  USSR. 

Studies  were  made  of  the  absorption  spectra  of  niobium 
and  tantalum  compounds  which  were  used  for  the  spectro- 
photometric  identification  of  them.   The  inhibiting  effect  of 
several  elements,  which  are  associated  with  tantalum  and 
niobium,  was  studied.   According  to  the  methods  considered, 
it  appears  that  the  best  one  for  the  identification  of 
nioblimi  is  the  extractive  thiocyanate  method,  and  for  the 
identification  of  tantalum  —  the  extractive  method  with  the 
^jplication  of  methyl  violet.    (Author) 


AN  INVESTIGATION  OF  THE  MECHANISM  OF 

ELECTROLYTIC  OXIDATION  OF  ORGANIC  COMPOUNDS 

AND  OF  COMPETITIVE  PROCESSES  INVOLVING 

HYDROGEN  AT  THE  SURFACE  OF  THE  SOLID  METAL 

ELECTRODES. 

Final  rept.. 

by  Thomas  C.  Franklin,  Nellie  F.  Franklin, 

Charles  Liang,  Fujio  Matsuda,  and  Donald  McClelland. 

Jun  64,    11 4p 

Contract  AF19  604  8414,  ProJ.  6694.  Task  669406 

AFCRL  64  517 

Unclassified  report 

Prepared  in  cooperation  with  the  Robert  A.  Welch 
Foundation. 

Descriptors:   ('Fuel  cells.  Electrochemistry), 
('Electrodes,  Chemical  reactions).  Platinum  compounds. 
Hydroxides,  Oxidation,  Organic  compounds.  Adsorption. 
Catalysis,  Hydrogen  peroxide,  Formaldehyde,  Alcohols, 
Quinones,  Hydrogen,  At)sorption,  Chemical  equilibrium. 
Iron,  Palladium,  Titimium,  Metal  coatings,  Impurities, 
Water,  Hydrochloric  acid,  Electrical  double  layer. 

A  study  was  made  of  the  electrode  processes  for  the  oxi- 
dation of  some  low  molecular  weight  organic  compounds  at 
platinum  electrodes  in  2N  sulfuric  acid  and  2N  sodium 
hydroxide  solutions.    A  new  method  for  studying  the  kinetic 
order  of  electrode  reactions  was  used.   It  was  concluded  that 
the  oxidation  of  the  organic  compounds  at  platinum  electrodes 
Is  chemical  In  nature  and  that  there  are  two  products  pro- 
duced in  the  electrochemical  reactions  and  these  products  In 
turn  react  with  the  organic  compounds.    It  was  postulated 
that  these  products  are  PtOH  and  Pt  (OH)2.    A  coulometric 
technique  using  a  polarograph  was  used  to  study  the  sorption 
of  hydrogen  at  iron  electrodes.   This  technique  indicated  that 
there  was  one  form  of  hydrogen  dh  the  surface  of  the  elec- 
trode, and  that  there  were  two  forms  of  hydrogen  absorbed 
In  the  electrode.   The  effects  of  solution  additives  on  hy- 
drogen absorption  by  Iron  were  also  studied.    (Author) 


AD-605  801  Dlv,   4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 

QUANTITATIVE  DETERMINATION  OF  DOUBLE  BONDS 
IN  UNSATURATED  SIUCO-ORGANIC  COMPOUNDS  BY 
SPECTRAL  ADSORPTION  IN  THE  INFRARED  REGION, 
by  Yu.  Ya.  Mikhallenko,  L.  P.  Senetskaya,  and 
E.  G.  Kutyrina.    27  Aug  64,  lOp 
FTD  TT64  458;  TT  64  71378 

Unclassified  report 

Unedited  rough  draft  trans,  of  Akademiya  Nauk  SSSR. 
Komisslya  po  Analiticheskoi  Khimii.   Trudy,  1963,  v.  13(16) 
p.  383-388. 

Descriptors:  (*Silanes,  Quantitative  analysis),  (^Siloxanes, 
Quantitative  analysis),  Silicon  compounds,  Organic 
compounds.  Infrared  spectroscopy,  Absorption  spectrum. 
Chemical  bonds.  Solvents,  USSR. 

A  procedure  is  described  for  detecting  divinyl- 
tetraetboxy-disUoxane  (CH2  =  CH)2  —  (C2H50)4  Si20  and 
vinyl-triethoxysilane  CH2  =  CH  ~  Si  (OC2H5)3,  both  In  a 
solution  of  carbon  disulfide. 


AD-605  864 
OTS  Prices: 


Dlv.    4 
HC  $1.00/MF  $0.50 


AD-605  809 
OTS  Prtces: 


Dlv.   4,  7 
HC  $4.00/MF  $0.75 


Baylor  Univ.,  Waco,  Tex. 


Foreign  Tech.  Dlv. ,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

NEW  METHODS  OF  INORGANIC  SYNTHESIS, 

by  V.  I.  Mikheeva.    25  Mar  64,  16p 

FTD  MT64  96;  TT  64  71390 

Unclassified  report 

Edited  machine  trans,  of  Akademiya  Nauk  SSSR.  Vestnlk, 
1963,  V.  33,  no.  5.  p.  34-39. 

Descriptors:  (*Inorganic  compounds.  Synthesis  (Chemistry)), 
Hydrides,  Boron  compounds,  Perchlorates,  Fluorine  com- 
pounds. Chemical  reactions.  Theory,  Laboratory  equipment. 
Reviews,  USSR. 

Contemporary  advances  in  the  synthesis  of  metal  hydrides, 
boron  compounds,  perchlorates,  and  inorganic  fluorine  com- 
pounds are  discussed,  and  progress  In  Inorganic  theory  and 
laboratory  technique  is  mentioned. 


AD-605  902  Dlv.   4,  10,  14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

THE  COMPOSITION  AND  PROPERTIES  OF  A  TURBINE 

DISTILLATE  OF  TUYMAZY  OIL, 

by  N.  G.  Kalantar,  V.  L  Olazunov,  and  V.  S.  Mannafova. 

17  Mar  64, .  20p 

FTD  MT63  241;  TT  64  71423 

Unclassified  report 
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Descriptors:   (•Oils,  Chemical  properties)   (»Ptetrolaum 
JSSIS  r'^^'^ii  IH-tlllationf ^hat"^; j„^~£^' 
Apwnatlc  compounds.  Monocyclic  compounds.  OrKanlc 
';S^,^P°^.Pf'»»ty.  RefractlveYndex,  wloKar 
weight,  Vtacoelty.  Oxidation.  SUbUlty.  Turbiiies.  iSrT 


AD-605  909  Dlv.   4 

OTS  Prices:  HC  $1.00/MF  $0.80 

Foreign  Tech.  Dlv.,  Air  Force  Systttns  Command, 

Wright- Patterson  AFB,  Ohio. 

STUDY  OF  ELECTROPHORETIC  MOBILITY  OF  COLLOIDAL 

^^V^b^  ^^  METHOD  OF  DISLOCATION  OF  BOUNDARffiS 

by  Arvlnd  Kumar  and  Abanl  K,  Bhatt»charya. 

30  Mar  64,  12p 

FTD  MT63  263;  TT  64  71386 

Unclassified  report 

Edited  machine  trans,  of  KoUoidnyl  Zhurnal  (USSR) 
1963,  V.  25,  no.  3,  p.  329-333.  I 

Descriptors:  (•CoUolds,  Electrophoresis).  (•Electro- 
phoresis, Colloids).  Electrolytes.  Lithium  compounds, 
sodium  compounds.  Barium  compounds.  Chlorides, 
Electrodialysls,  Gels,  Iron  compounds.  Hydroxides. 
Electrical  conductance,  USSR,  Indi», 

The  cataphoretlc  velocity  of  the  sol  re(OH)3  was  studied 
at  various  stages  of  dialysis  with  use  of  different  chlorides 
of  identical  electrical  conductivity  aa  auxiliary  liquids 
(Author)  • 


AD-605  919  Dlv.   4,  16,  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp.,  Santa  Monica,  Calif. 

MASS  ACTION  LAWS  AND  THE  OIBl 

FUNCTION, 

by  N.  Z.  Shapiro  and  L.  S.  Shapley. 

RM-3935-1PR,  RM-3935-PR,  rev. 

Contract  AF49  638  700 

AD  426  718  rev. 


Rept.  on  Pro).  RAND. 


FREE  ENERGY 
V  64.  61p 

Jnclasslfled  report 


Descriptors:  (•Chemical  equlllbrlu4.  Mathematical 
analysis).  Scientific  research.  Biology,  Physiology, 
Chemical  reactions.  Temperature,  Pathology,  Mathe- 
matical models.  Quantitative  analysis.  Algebra,  Functions, 
Programming  (Computers),  Potential  theory. 

Recent  progress  in  computational  techniques  for  the 
analysis  of  complex  chemical  systema  has  renewed  Interest 
in  the  relationship  between  the  mass  action  laws,  which 
have  been  traditionally  employed  for  tte  computation  of 
chemical  equilibrium  compositions,  a«<!  the  Gibbs  free 
energy  function,  which  until  recently  has  generally  been 
used  only  for  theoretical  purposes.   Several  attendant 
mathematical  questions,  hitherto  unresolved,  have  now  be- 
come Important.    These  concern  the  eidstence  and  unique- 
ness of  a  solution  to  the  equations  arising  from  the  mass 
action  laws;  the  existence  and  uniqueness  of  a  composition 
that  minimizes  the  free  energy;  and  the  precise  relation- 
ship between  the  two.    In  Part  1,  the  problems  are  formu- 
lated, both  from  the  mathematical  and  ohemlcal  viewpoints 
In  Part  2,  mathematical  tools  unavailable  In  Gibbs'  time 
are  employed  in  an  attempt  to  answer  the  questions  posed. 
Some  applications  of  the  results  are  gfven  In  the  concluding 
section  for  Illustrative  purposes. 


AD-605  922  Dlv.   4,  7 

OTS  Prices:  HC  $1.00/MF  $0.50 

Army  Electronics  Labe.,  Fort  Monmouth,  N.  J. 

ANALYTICAL  METHODS  TO  STUDY  KINETICS 

OF  FERMENTATION, 

by  John  A.  Chrlstopulos.  Jun  64,  18p 

Task  106  22001A053  04 

USAEL  TR2483 

Unclassified  report 

Descriptors:  (*Fuel  cells.  Biochemistry),  (♦Alcohols, 
Volumetric  analysis),  (•Glucose,  Volumetric  analysis), 
Enzymes,  Reaction  kinetics,  Buffers,  Yeast,  Chemical 
precipitation.  Lead  compounds.  Acetates,  Molecular 
rotation.  Potassium  compounds,  Chromates,  Distillation. 

The  volumetric  determination  of  ethanol  In  the  presence 
of  glucose,  buffer  salts,  and  yeast  requires  a  special 
analytical  technique  similar  to  that  for  determining  alcohol 
ta  blood  devised  by  Harger.   In  the  special  technique  as 
described  in  this  report  the  yeast  cells,  which  would  chem- 
ically Interfere  with  the  volumetric  determination,  are 
flocculated  with  lead  acetate  followed  by  centrifugation 
(greater  than  2800  RPM).    The  clarified  samples  (4-6  ml) 
were  found  to  be  yeast-free  and  ready  for  subsequent  glu- 
cose and  ethanol  determination.    The  glucose  rest  concen- 
tration of  clarified  samples  was  then  determined  by  mea- 
surement of  the  optical  rotation  with  a  polarlmeter 
Knowing  this  rest  concentration  of  glucose  and  Its  stoichi- 
ometric equivalent  of  dlchromate.  a  correction  factor  was 
calculated.   This  correction  factor  was-then  used  in  the 
oxldlmetric  determination  of  ethanol.   The  oxidlmetrlc 
titration  for  determination  of  ethanol  was  performed  with 
potassium  dlchromate.   (Author) 


AD-605  932  Div.   4,  17 

OTS  Prices:  HC  $2.00/MF  $0.50 

Army  Frankford  Arsenal,  Philadetohia.  Pa, 
DETERMINATION  OF  IRON,  NICKEL.  COPPER   AND 
COBALT  IN  TUNGSTEN  AND  TUNGSTEN  ALLOYS 

S5r4l93oTw  *  "**  "*™""  °°"*°°*    ^^  "•  ^^ 
AFA  T65  1  1 

Unclassified  report 

l^scr^tors:  (•Tungsten,  Chemical  analysis) 

(  Tun^ten  alloys.  Chemical  analysis),  (*Chemlcal 

analysis,  Metals),  Iron.  Nickel,  Copper,  Cobalt, 

yn^iS^f*"^!? '^^^'  Spectrophotometers.  Gravimetric 
analysis.  Optical  analysis.  Test  methods. 

a^.f '  °^^^^  ^fPP®'"'  '"'^  °°'"^*  *°  tungsten  and  tungsten 
alloys  are  analyzed  spectrophotometrically  by  taJdne 
SiS!i!.?   *  hydrofluoricnltric  acid  solution  that  ha^  been 
buffered  to  a  pH  of  6  by  the  addition  of  ammonium  tartrS 
and  sodium  borate.   No  subsequent  adjustment  of  pH  is 
necessary  for  the  spectrophotometrlc  determination  of 
T^^r^  °°^^'"'  .'"■  °°^'^*-   '^^  *"»»  ^  determined  with 

^.^nJ^^'""'"',""^'  *^«  "^^^^  ***  dimethylglyoxime 
(using  an  ammoniacal  medium  for  trace  amciuSs  and  wi 
ammoniacal-sodium  hydroxide  medium  for  large  amounts) 
toe  copper  with  neocuproine,  and  the  cobalt  wlTniti^-R 
^t\t    J^'^  amounts  of  iron  are  determined  tltrlmetri- 
^^^1  ^«  ^°'"'™  hydroxide  and  ammonium  hydroxiite 

SSL^     !.^  ^t'^  '^°'^^  of  nickel  In  tungsten  with 
ettmettylglyoxime  by  use  of  the  ammonfaim  tartrate-sodlL 
fhioborate  buffer  system  18  described.   Copper  is  detwl 
mtoed  electrolytically  after  dissolution  In  SS^SufiS^d 
nitric  acids  and  addition  of  hydrogen  peroxide.   Law 

Tt^?  °V°^^*  "^  cletermlned^tStiome^^wIth 
potassium  ferricyanide.   (Author)  «T*jiuy  wim 
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Division  4  •  CHEMISTRY 


AD-«OS  938  DtT.   4 

OTS  Prtces:  HC  $6.00/MF  $1.26 

Rensselaer  Polytechnic  Inst.,  Troy.  N.  Y. 

MOLTEN  SALT  DATA.    ELECTRICAL  CONDUCTANCE, 

DENSITY,  AND  VISCOSITY. 

Technical  rept.. 

by  George  J.  Janz,  Antboqy  T.  Ward,  and  Roger  D.  Reeves. 

Jul  64,  204p 

Grant  AF  AF08R181  63 

AFOSR  64  0039 

Unclassified  report 

Descriptors:  (*Salts,  Physical  properties).  Electrical 
conductance.  Density,  Viscosity,  Electrolytes,  Fluorides, 
Chlorides,  Bromides,  Iodides,  Oxides,  Sulphates,  Nitrates, 
Carbonates,  Mixtures,  Tables,  Data. 

Conductance,  density,  and  viscosity  data  at  round  values 
of  temperature  (K)  are  given  for  some  126  inorganic  com- 
pounds as  single-salt  melts  (flviorides,  IS;  chlorides,  34; 
bromides,  20;  iodides,  23;  oxides,  7;  sulphates,  5;  nitratfes, 
7;  carbonates,  3;  and  miscellaneous,  12).    Equations  ex- 
pressing the  temperature  dependence  of  these  properties 
for  the  single-salt  melts  are  also  given.    For  mixtures  of 
these  salts,  the  binary  systems  that  have  received  attention 
are  listed;  numerical  values  for  these  mixtures  are  not 
given  but  are  referenced.   (Author) 


AD-606  049  Div.  4,  25,  30 

OTS  Prices:  HC  92.00/MF  $0.50 

Kern-Tech  Labs.,  Inc.,  Baton  Rouge,  La. 

ATOMIC  ABSORPTION  SPECTROSCOPY. 

Final  rept. 

Apr  63,   48p 

Contract  AF30  602  2426.  Pro].  5534,  Task  553402 

RADC  TDR63  209 

Unclassified  report 

Descriptors:   (* Atomic  spectroscopy.  Chemical 
analysis),  (^Chemical  analysis.  Atomic  spectroscopy). 
Quantitative  analysis.  Absorption  spectrum,  Aluminum, 
Caloulm,  Fluorides,  Lead,  Sulfates,  Ccqiper,  Magnesium, 
Spectrophotometers,  Bibliographies. 

The  report  presents  a  discussion  on  the  final  instrumen- 
tation developed  at  Kem-Tech  Laboratories.   The  detailed 
use  of  the  Instrument  In  actual  analysis  is  described.   Pro- 
cedures and  working  curves  are  presented  for  aluminum, 
calcium,  fluoride,  lead,  sulfate,  copper,  and  magneslunu 
A  list  of  236  references  Is  Included.   (Author) 


AD-606  057  Div.  4.  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

Aerospace  Corp.,  Los  Angeles,  Calif. 
RADICAL- MATRIX  INTERACTIONS  IN  LOW  TEMPERA- 
TURE GLASSES:   PHOTO-REVERSIBILITY, 
by  S.  Slegel  and  H.  S.  JudeiUs.    1  Sep  64,  41p 
TDR-269(4240-30)-8 
Contract  AF04  695  269 
SSD  TDR64  110 

Unclassified  report 

Descriptors:  (*Fbotod)einlstry,  Free  radicals),  (*Free 
radicals.  Photochemistry),  Ethers,  Alcohols,  Glass,  Ultra- 
violet radiation,  Low-tenqperature  research.  Solvents, 
Impurities,  Nuclear  paramagnetic  resonance.  Line  spectrum, 
Reaetloo  Unetlos,  Oxygen,  Molecular  properties. 

The  near  UV  Irradiation  of  ettier  and/or  etbanol  glasses 
at  low  tenveratures  (100  *  25IQ  leads  to  the  formatloo  at 
trapped  ethyl  radicals  via  an  excited  Impurl^-solvent 


Interaction.  The  radicals  were  observed  by  electron  para- 
magnetic resonance  spectroscopy  (EPR),  both  during  the 
Irradiation  and  during  the  post  Irradiation  period.   The  EPR 
spectral  line  shapes  of  the  ethyl  radicals  changed  as  a  func- 
tion of  time  after  light  extinction  and  also  of  temperature 
during  irradiation.  Qualitative  kinetics  of  the  spectral 
changes  were  examined  in  some  detaU.  In  the  absence  at 
dissolved  oxygen  the  spectral  Une  shape  changes  are  re- 
versible upon  re-irradlatlon;  in  the  presence  of  oxjrgen  the 
ethyl  radical  is  irreversibly  converted  into  the  R02  radical 
at  temperatures  where  the  oxygen  can  ^ipreciably  diffuse. 
The  orgins  of  the  spectral  changes  are  discussed  in  terms 
of  hindered  rotational  motions  and  localized  phase  changes, 
as  well  as  the  postulatlon  of  a  possible  charge  transfer  com- 
plex formation.    Pboto-reverslblllty  Is  assumed  to  occur  via 
radlatlonless  transitions  involving  excited  states  of  the  Im- 
purities. (Author) 


AD-606  060  Dlv.   4,  16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Redstone  Scientific  Information  Ceoteri 

Redstone  Arsenal,  Ala. 

STUDY  OF  THE  HYDRATION  OF  PROTEINS  BY 

THERMOGRAVIMETRY, 

by  Clement  Duval  and  Ladlslas  Robert.   3  Sep  64,  6p 

RSIC  260;  TT  64  71437 

Unclassified  report 

Trans,  of  Academle  des  Sciences,  Paris.  Comptes  Rendus 
(France)  1954,  v.  238,  p.  282-284  (pub.  by  Gauthier-Villars 
et  Cie.,  Paris). 

Descriptors:  (*Protelns,  Thermochemistry),  (•Thermo- 
chemistry, Proteins),  Gravimetric  analysis,  Acetals, 
Aldehydes,  Polymers,  Casein,  Gelatins,  Fibrins,  Albumins, 
Protamines,  Nylon,  Temperature,  Kinetic  theory.  Weight, 
Dehydration,  Hysteresis,  Thermodynamics. 

Thermogravlmetric  Investigation  was  conducted  by  con- 
tinuous or  isothermal  heating  at  various  proteins  (treated 
or  not  treated  with  aoetaldehyde)  and  high  polymers  (casein, 
gelatin,  fibrin,  edestin,  bovine  serum  albumin,  protamln, 
hylon,  rilsan).  The  study  of  the  affinity  of  proteins  (and.  In 
general,  of  high  polymers)  for  water  is  capable  of  fur- 
nishing useful  data  on  the  number  and  arrangement  at  polar 
groups,  as  has  been  shown  by  Bull,  Pauling  and  others. 
In  addition,  the  dry  weight  of  solutions  of  pure  proteins  Is 
one  of  the  characteristics  most  frequently  measured  with  a 
view  of  determining  the  ooncentratlon.   However.  Bull  has 
shown  In  his  now  classic  paper  that  the  dry  weight  of  a  pro- 
tein Is  far  from  being  Independent  of  the  temperature  and 
duration  of  heating.   By  studying  the  weights  at  proteins 
after  maintaining  them  for  two  hours  at  different  tempera- 
tures (between  80  and  137  degrees),  this  author  arrives  at 
the  conclusion  that  there  Is  no  temperature  at  which  a  con- 
stant weight  may  be  obtained.  This  statement  Is  not  entirely 
Justified,  since  a  kinetic  study  of  the  weight  at  different 
temperatures  does  not  seem  to  have  been  carried  out. 
The  thermobalance  is  the  Instrumeot  of  oboioe  for  such 
a  study,  since  it  makes  It  possible  to  carry  out  weight  re- 
cordings at  constant  temperatures  at  long  duration. 


AD-606  065  Dlv.  4.  14 

OTS  Prloee:  HC  $3.00/MF  $0.76 

Air  Foroe  Materials  Lab.,  Research  and  Te<dmok>gy  Dlv., 
Wri^it-Patterson  AFB,  Ohio. 

THEORETICAL  STUDIES  ON  THE  THERMAL  DEGRADA- 
TION OF  LADDER  POLYMERS. 
Rept.  for  Jan-Dec  63, 
by  Martin  M.  Tessler.  Jul  64,   74p 
Pro].  7342,  Task  7^4203 
ML  TDR64  151 

Unolasslfled  report 
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Deeorlptors:  (*Polymers,  Pyrolyals),  Polycyollc 
^pounds.  Chemical  bonds,  DegrZiitlon,  M^is 

The  random  thermal  degradation  of  ilour-  and  slx- 
membered  ring  ladder  polymers  went  investigated  and 
results  compared  to  a  single  chain  polymer  undergoing 
JVjdatton  undM  the  identical  conditions.  The  chw^  to 
molecular  weight  versus  ttme  was  plotted  and  slgnSacaat 
Jflerenoes  were  found  in  the  shapes  of  the  ourvXsimllar 
8tu«es  were  conducted  with  Imperfeet  ladder  polymers 
Jjl^had  single  bonds  along  the  backbone  of  the  polymer. 

AD-606  075  Dlv.   4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Rochester  Univ..  N.  Y. 

J^.^^^^^  PHOTOCHEMICAL  PROCESS  IN  COMPLEX 

MOLECULES  AND  THE  REACTIONS  OF  CERTAIN 

RADICALS. 

Final  rept.  fbr  1  Feb  63-1  Aug  64, 

by  W.  Albert  Noyes,  Jr.   1  Aug  64,   Tta 

Grant  AF  AFOSR206  63  l 

AFOSR  64  1688 

Jnclassifled  report 

DMcrlptors:   {•Photochemistry,  Molecular  properties). 
(Free  radicals.  Chemical  reactions),  Low-temperaturi 
research.  Aromatic  compounds.  Atomic  energy  levels. 
Electron  transitions.  Ketones,  Dissociation. 

Work  in  the  following  areas  is  summarized:  beharior  of 
excited  singlet  and  triplet  states  of  several  molecules- 
reactions  of  triplet  states;  pbotochemlttry  of  certain 
molecules  Including  reactions  of  radicals.   A  bibllOKranhy 
of  papers  published  under  the  grant  Is  giyen. 


AD-606  103  Div.   4 

OTS  PHoes:  HC  $a.00/MF  $0.50 

Research  Inst..  Teiiq)le  Univ..  Fhiladetehia,  Pa. 
ADrmON  AND  SUBSTITUTION  PROOOcra  OF  OXYGEN 
FLUORITES. 


CHEMISTRY  •  Division  4 


Annual  progress  rept.  no.  1.  1  Jan-31  Dec  60, 
by  A.  Q.  Streng  and  A.  V.  Orosse.   3  Jan  61,   48p 
Contract  Nonr3085  01 

Unclassified  report 

A  portion  of  the  original  document  contains  fine  detail 
which  may  make  reading  of  photocopy  difficult. 

Descriptors:   (*Qxygen  compounds.  Fluorides), 
(•Fluorides,  Oxygen  compounds).  Synthesis  (Chemistry), 
Chemical  reactions.  Substitution  reactions.  Chemical 
properties.  Adsorption  spectrum,  Ozonides.  Laboratory 
equipment.  Oxidizers. 

Work  in  the  following  areas  is  reported:  synthesis  and 
characterization  of  the  oxygen  fluorides;  synthesis  and 
characterization  of  certain  substitution  and  addition  products 
of  the  oxygen  fluorides. 


AD-606  146  Div.   4,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Brandels  Univ..  Waltham,  Mass. 

LOWER  BOUNDS  FOR  THE  HELMHOLTZ  FUNCTION 

Technical  rept.  no.  10, 

by  Sideny  Golden.    15  Sep  64,  lOp 

Contract  Nonrl677  01.  ProJ.  NR051  362 

Unclassified  report 

Descriptors:  (•Chemical  equilibrium.  Mathematical 
■nalyels).  (^Special  functions  (Mathematical),  Quantum 
mechanics).  Quantum  statistics,  ThernKX^ynamlcs, 
tneror.  Potential  theory.  Operators  (Mathematics). 

£S-'£Xbr"''"°"''  «""'»«'^"''  E1^«»  °t  st«te. 

A  mathematical  theorem  is  established  for  traces  of  ' 
products  of  bounded  Hermltlan  tod  deflniteoperators. 
This  theorem  is  applied  to  the  equilibrium  partition 
function  by  exploiting  an  Infinite  product  represenUtion  of 
the  exponential  function  of  the  sum  of  two  ojeratora     As 

Ln?llt°l*^'^"*«''  *»  established  which"  eldJ  a 
^.^"^r  ^9^  ^^''^P^^tlcm  function.   This  result 
is  invariant  to  the  particle  statistics  of  the  system.   A 
fsneral  argument  yields  the  result  that  the  classical 
5^^!^'  ^ree  energy  function  serves  as  a  lower  bound  to 
the  corresponding  quantum  result.    (Author)  '~««' «» 
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Division  5  •  COMIMUNICATIONS 


5.  Communications 


AD-605  145  DlT.   5.  18,  30 

OTS  Prices:  HC  |6.00/MF  $1.25 

ITT  Communicatioii  Systems,  Inc.,  Paramus,  N.  J. 
DESCRIPTION  OF  THE  DCS.    SIMULATION  OF  THE 
DEFENSE  COMMUNICATION  SYSTEM. 
20  Jun  63.    206p   ICS-63-TR-193 
Contract  SD99,  Task  1 

Unclassified  report 

Desjcr^tors:  (^Communication  systems.  Defense 
systems),  (*Defense  systems.  Simulation),  Digital 
computers.  Programming  (Computers),  Trafficabllity, 
Teletype  systems.  Punched  tape.  Circuits,  Networks, 
Radio  communication  systems.  Control  systems. 
Operation,  Performance  (Engineering),  Statistical 
analysis.  Configuration.  * 

Tkis  book  provides  a  comprehensive  functional  descrip- 
tion of  the  Defense  Communications  System,  hereinafter 
abbreviated  as  DCS.  The  description  of  the  DCS  and  analysis 
of  the  system  operatloa  constitute  a  specification  for  formula- 
tion of  computer  program  design  plans.   The  function  and 
operations  of  various  types  of  DCS  switching  centers  are 
examined  in  detail,  with  particular  emphasis  on  the  store 
and  forward  switching  systems.   Both  manual  torn  tape 
and  automated  switching  methods  are  described  from  the 
stanci^int  of  a  computer  simulation  modeL    Among  the 
automatic  store  and  forward  switching  systems  included 
here  are  the  AN/FGC-30,  the  Plan  55,  and  the  82B1.   In 
the  area  of  circuit  switching,  the  manual  ringdown,  common 
control  and  step  by  step  methods  are  discussed  and 
Illustrated  by  message  flow  charts  and  time  phase  charts. 
This  document  does  not  compare  switching  systems  or 
discuss  their  mechanical  features,  since  it  is  not  concerned 
with  details  of  equipment  design.    The  approach  illus- 
trates, through  logic  and  message  flow  diagrams,  the 
functioning  of  the  various  nodes  with  special  attention  to 
the  points  where  queues  are  to  be  expected.   (Author) 


AD-605  275 
OTS  Prices; 


Dtv.    5,  16,  30 
HC  $1.00/MF  $0.50 


Air  Force  Cambridge  Research  Labs.,  Bedford.  Mass. 

AREA  PROPERTIES  OF  TELEVISION  PICTURES. 

Physical  sciences  research  papers, 

by  S.  Nishikawa,  R.  J.  Massa,  and  J.  C.  Mott-Smlth. 

Jun  64,  22p 

Proj.  4610 

AFCRL  64  478;  AFCRL  PSRP23 

Unclassified  report 

Descriptors:  (•Television  display  systems.  Images), 
(♦Video  signals.  Brightness).  Statistical  analysis. 
Probability,  Statistical  distribution,  Bandwidth, 
Narrowbank.  Analog  computers,  Analog-to-dlgltal 
converters.  Television  converters,  Measurement. 

Area  size  distributions  are  measured  for  four  different 
still  pictures  formed  of  510  x  512  elements  linearly 
quantized  to  eight  amplitude  levels  (3  bits).    The  initial 
results  of  this  continuing  measurement  program  Indicate 
that  for  the  measured  pictures:    (1)  First  order  brightness 
distributions  tend  to  be  uniform;  (2)  the  largest  number  of 
areas  occur  for  the  Intermediate  grey  levels,  with 
considerably  fewer  areas  encountered  at  either  black  or 
white;  (3)  the  average  size  of  black  or  white  areas  is 
larger  than  for  the  intermediate  greys;  (4)  black  and  white 
areas  appear  to  be  more  simply  connect'  d  than 
Intermediate  grey  areas ;  (5)  the  frequency  of  occurrence  of 
areas  of  size  n-elements  falls  off  with  n  a  little  slower 
than  1/sq  n;  (6)  the  area  size  distributions  for  each 


picture  appear  quite  similar;  the  greatest  difference  between 
them  are  in  the  area  size  range  20-200  elements,  and  in 
the  presence  or  absence  of  one  or  two  very  large  areas. 
From  the  data  reported  it  is  concluded  that  at  least  half 
of  the  discrete  brightness  areas  in  the  picture  have 
doubtful  visual  significance.    (Author) 


AD-605  319  Div.    5,  25 

OTS  Prices:  HC  $4.00/MF  $0.75 

Technical  Operations,  Inc.,  Burlington,  Mass. 

INVESTIGATION  OF  COHERENT  OPTICAL  PROPAGATION. 

Final  rept. 

by  T.  J.  Skinner  and  R.  E.  Whitney.   Aug  64,    102p 

Contract  AF30  602  2619,  Pro].  4519,  Task  461905 

RADC  TDR64  65 

Unclassified  report 

Descriptors:  (*Lasers,  Llglit  transmission), 
(*Llght  signals.  Propagation),  (*Light  communlcattoa 
systems.  Lasers),  Waveguides,  Optical  equipment 
components.  Waveguide  bends.  Alignment,  Flexible 
coiq)llngs.  Prisms  (Optics). 

The  report  discusses  the  guided  propagation  at  an  optical 
signal.  The  beam-waveguide  was  chosen  for  consideration 
because  of  its  extremely  low  intrinsic  loss.   These  in- 
trinsic losses,  along  with  misalignment  and  feed  losses, 
are  derived.   The  misalignment  losses  are  high.    To  reduce 
them,  a  flexible  joint  was  designed  that  allows  the  guide  to 
flex  without  introducing  prohibitive  losses.    Although  much 
work  remains  to  be  done  before  a  practical  optical  wave- 
guide for  long  paths  exists,  the  report  demonstrates  the 
feasibility  of  the  beam-waveguide.   (Autbor) 

AD-605  891  Div.    5,  8,  12,  29 

OTS  Prices:  HC  $4.00/MF  $0.75 

CBS  Labs.,  Stamford.  Conn. 

PERSONNEL  COMMUNICATIONS  IN  SPACE.    A  STUDY 

OF  SPEECH  TRANSMISSION  AND  HELMET  COMFORT. 

Rept.  for  Jan  63-Jun  64, 

by  Benjamin  B.  Bauer,    Alfred  L.  DlMattla,  and 

Allan  J.  Rosenheck.   Sep  64,    106p   CLD-1707 

Contract  AF33  657  10737,  Projs.  4335,  5228, 

Task  433506 

AL  TDR64  175 

Unclassified  report 

Descriptors:    (*Helmets,  Voice  conmiunicatlon 
systems),  (•Voice  communication  systems.  Space 
flight),  (*Space  conmiunlcatlon  systems.  Speech 
transmission),  Transducers,  Microphones.  Acoustic 
Insulation,  Noise.  Psychoacoustlcs.  Environmental 
tests,  Experimental  data.  Design,  Thermal  Insulation. 

A  program  exploring  original  techniques  as  well  as  those 
currently  employed  was  performed  to  improve  speech  com- 
munication and  comfort  tolerance  In  the  space  helmets.    A 
high  performance  noise -cancelling  microphone,  the  M-93, 
was  Investigated.    Its  superior  characteristics  were  con- 
firmed by  peycho-acoustlc  comparisons  with  the  M-87  and 
M-101  operational  types.    A  study  of  microphone  arrays 
was  made.    A  unique  space  helmet  was  developed  providing 
freedom  of  lateral  head  motion  and  featuring  off-the-head 
trijosducers  in  Its  communication  system.    These  features 
make  possible  predicted  long  comfort  tolerance  compared 
with  presently  used  helmets.   The  new  helmet  additionally 
offers  the  excellent  promise  of  significant  noise  reduction, 
good  thermal  Insulation,  and  acoustic  stability  with  com- 
fortable sldetone  level.    A  novel  method  of  restoring 
aural  directional  perception  to  a  man  In  space  was  further 
developed  utilizing  cardold  receptors  and  a  specialized 
network.   This  method  provided  an  Important  degree  of 
orientation  ability.    Conclusions  and  reconomendatlons  for 
future  work  are  included.    (Author) 
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AD-«05  933  Div.    5,  8,  12,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Sp«je  Technology  Labs..  Inc.,  Los  Alleles,  Calif. 
ASURVEY  OF  LOW  NOISE  RECEIvifo  IN  THE  350-MC 
TO  400-MC  RANGE, 
by  R.  C.  Ward.    14  Nov  58  18p  STL-^M-TN-0165-00196 


L 


>Bclassifled  report 

Descriptors:  (•Radio  receivers.  Space  communication 
systems),  (*Space  conununlcatlon  systems,  Radio  receiv- 
ers), Space  probes,  Spaceborne,  Ultrahigh  frequency. 
Noise  (Radio),  Amplifiers,  Transistors.  Electron  tubes, 
Masers,  Parametric  amplifiers.  Ground  support 
equipment. 


Several  types  of  UHF  receivers  considered  for  use  in 
space  probes  and  In  ground-based  equipment  designed  to 
receive  signals  from  space  probes  are  described.   This 
comparison  Is  made  to  present  a  guide  for  system  design 
of  probe-borne  receiving  equipment  whose  components  are 
likely  to  be  selected  largely  on  the  bsals  of  noise  charac- 
teristics, weight,  and  power  consumption.   Only  configura- 
tions sulUble  for  probe-borne  service  are  considered. 
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COMMUNICATIONS  •  Division  5 


AD-606  012  Div.    5,  30 

OTS  Prices:  HC  $a.00/lCF  $0.50 

Lockheed  Missiles  and  ^paoe  Co.,  Sunnyvale,  Calif. 
MAGNETIC  TAPE  REHABILITATION  STUDY, 
15  Jan  62,    40p    LMSC-A082365,  SS-T62-4 
Contract  AF04  647  788  Unclassified  report 

Descriptors:   (*MagnetIo  tepe.  Degaussing),  Films, 
Plastics,  Binders,  Magnetic  materials.  Storage,  Degrada- 
tion, Magnetic  recording  systems.  Computer  storage  devices. 

The  study  was  initiated  to  investigate  the  merit  of  using 
degaussed  magnetic  tJ^)e  for  data  recording.   Degaussing  is 
not  a  problem,  but  serious  problems  do  exist  in  evaluating 
the  suitability  of  a  given  roll  of  tape  for  re-use,  and  in  the 
conservation  of  ttqies  if  the  present  practice  of  using  only 
•virgin'  tape  for  primary  data  recording  is  modified  to 
permit  the  use  of  degaussed,  cleaned,  and  inspected  tapo, 
conservation  Includes,  among  others,  such  problems  as: 
the  adjustment  of  recording  equipment;  the  manner  in  which 
the  tape  is  wound  before  being  placed  in  storge;  the  condi- 
tions of  shipment  and  storage;  duplication  of  recordings  and 
redundant  storage;  and  development  of  criteria  of  tJ^  re- 
cycling limitations  where  at  present  these  criteria  are 
lacking  or  doubtful.   The  report  discusses  the  conservation 
problems  and  suggests  {^roaches  to  their  solution. 
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6.  Detection 


AD-S05  221 
OTS  Prices: 


DlT.   6,  8 
HC  $3.00/MF  $0.50 


Aeroq>ace  Corp.,  Los  Angeles,  Calif. 

TABGET  RESOLUTION:   CAPABIUTIES  OF  MODERN 

RADAR  AND  FUNDAMENTAL  LIMITS, 

bjr  A.  W.  Rlhaczek.    27  Jul  64.  5^   TDR-269(4250-43)-2 

Contract  AF04  695  269 

38D  TDR64  107 

Unclassified  report 

Descriptors:  (^Target  discrimination.  Radar),  (*Radar, 
Target  dlscriiolnatlon),  Resolutioa,  Effectiveness,  Theory, 
Radar  signals.  Ranges  (Dlstanoe),  Doppler  effect; 

The  growth  in  radar  requirements,  from  crude  short- 
range  measurements  to  dense-target  resolutibn  at  long 
ranges,  is  paralleled  by  a  corret^xxKllng  increase  in  the 
sophistication  of  radar  systems:  from  slnq>le  constant- 
carrier  pulses  to  post-detection  Integratlcm,  coherent  Inte- 
gration of  pulse  trains,  pulse  conqnession  signals,  and  the 
coherent  processing  of  trains  of  such  signals.  The  study 
starts  with  an  interpretation  of  the  radar  imcertainty 
relation  In  its  significance  for  target  resolution,  showing  the 
role  of  waveform  design  as  a  means  of  achieving  a  match 
between  the  transmitted  signal  and  the  characteristics  of  the 
target  enylronmenU  This  provides  a  framework  into  which 
the  various  principles  of  hl^-resolution  radar  are  fitted.  In 
discussing  the  limitations  on  resolution  performance,  it  is 
shown  that  achievable  target  resolution  depends  on  the 
characteristics  of  the  target  environment  in  which  the  ra- 
dar operates,  the  number  of  targets,  and  the  size  of  the 
delay-Doppler  space  they  occ\q>y.   These  findings  are 
applied  to  two  practical  examples:   (1)  the  ground  mapping 
radar  using  the  synthetic  aperture  principle  and  (2)  the  case 
of  extended  target  'clouds'  consisting  of  a  large  number  of 
discrete  scatterers.  (Author) 


AD-605  322  Div.    6,  16 

OTS  Prices:  HC  $3.00/MF  $0.75 

Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 

ECHOLOCATION  WITH  WIDE-BAND  WAVEFORMS:    BAT 

SONAR  SIGNALS, 

by  D.  A.  Cahlander.   6  May  64,  82p   LL-TR-271 

Contract  AF19  628  500 

ESD  TDR64  60 

Unclassified  report 

Rept.  Is  based  on  a  thesis  of  the  same  title  submitted  in 
partial  fulfillment  of  the  requirements  for  Ph.  D. 

Descriptors:  (*Bats,  Sonar  signals),  (*Sonar  signals,  Bats), 
(Echo  ranging,  Bats),  Sound  signals,  Broadband,  Sonar, 
Statistical  analysis,  Mathematical  models,  Functions, 
Acoustic  equipment,  Frequency  modulation.  Antennas, 
Electronic  recording  sjrstems.  Computers,  Errors,  Graph- 
ics, Theory,  Target  acquisition. 

The  wide-band,  echolocattng  sonar  signals  of  bats  are  In- 
vestigated with  reference  to  statistical  estimation  theory  to 
ascertain  the  implications  of  this  class  of  signals.   Jbe  work 
is  divided  into  four  major  sections:   (1)  The  concept  of  an 
Ideal  receiver  for  the  simultaneous  measurement  of  range 
and  velocity  of  a  target  Is  extended  to  cover  wide-band  sig- 
nals; (2)  angular  localization  of  a  target  by  means  of  a  fixed, 
gain-dispersive  antenna  In  the  presence  of  additive  Gaussian 
ndse  is  studied;  (3)  an  ambiguity  diagram  computer  is  de- 
signed and  built  which  calculates  the  signal  function,  defined 
in  Cluq)ter  2,  of  an  arbitrary  waveform;  and  (4)  ambiguity 
diagrams  are  calculated  for  several  types  of  bat  sonar 
signals  emitted  by  the  bat  Myotis  luctfugus  and  one  cruising 
•Ignal  emitted  by  the  bat  Lasiurus  borealla.  (Author) 


AD-605  367  Div.    6,  8 

OTS  PHces:  HC  16.00/MF  $1.28 

Ordnance  Research  Lab.,  Pennsylvania  State  Untv., 

University  Park. 

DIGITAL  CORRELATION  DETECTION  OF  DOPPLER 

SHIFTED  SIGNALS. 

by  C.  S.  Miller.    17  Aug  64,    248p 

Contract  NOweS  0209c 

Unclassified  report 

Descriptors:  (*Doppler  effeot.  Signals),  («Slgnals, 
Detection),  (•Detection,  Correlators),  (•Correlators, 
Digital  systems).  Matched  filters.  Simulation,  Cor- 
relation techniques.  Statistical  processes.  Probability, 
Radar  signals.  Radar  reflections,  Radar  interferenoe. 
Sonar  signals.  Electromagnetic  wave  reflections.  Linear 
systems.  Mathematical  analysis.  Signal-to-noise  ratio. 

The  optimum  linear  filter  for  detecting  a  signal  In  a  wMte 
noise  background  using  the  peak  signal  to  the  rma  noise 
ratio  maximization  as  a  criterion  Is  the  matched  filter. 
In  practical  systems  matched  niter  performance  can  be 
obtained,  approximately,  with  a  digital  correlator.    For  the 
digital  correlator,  the  problem  of  providing  matched 
filter  detection  over  a  range  of  Doppler  corresponds  to 
providing  a  number  of  sets  of  Doppler  reference  samples 
In  compressed  time.   To  provide  a  background  for  the 
discussion  of  the  synthesis  of  sets  of  Doppler  reference 
samples,  the  derivation  of  the  matched  filter  equations  Is 
given  as  well  as  a  discussion  of  the  ambiguity  function  and 
the  Doppler  effect.   A  theorem  Is  proved  iriilch  states  that 
the  effect  of  Doppler  on  a  signal  sampled -at  a  uniform  rate 
is  equivalent  to  a  change  in  the  sampling  rate.    A  survey 
of  digital  correlator  techniques  Is  presented,  and  the 
operation  of  the  Compressed  Time  Parallel  Correlator, 
which  is  believed  to  be  a  new  technique,  is  explained. 


AD-60S  519  Div.    6 

OTS  Prices:  HC  $3.00/MF  $0.75 

General  Dynamics/Fort  Worth,  Tex. 
AN  ANALYSG  OF  THE  SCATTEMNO  MATRIX  MEAS- 
UREMENT CAPABILITIES  OF  A  GROUND  PLANE  RADAR 
CROSS  SECTION  RANGE. 
Rept.  no.  4. 

by  C.  C.  Freeny.  Jun  64.  99p  FZE -222-4 
Contract  AF30  602  2831,  ProJ.  6503 
RADC  TDR64  317 

UDClasstfled  report 

Descriptors:  (•Radar  echo  areas.  Polarization),  (*Radar 
signals.  Scattering),  Radar  Urgets,  Radar  refleotlons. 
Phase  measurement.  Vector  analysts.  Matrix  alfebra. 
Errors. 

The  concept  of  the  polarization  scattering  matrix  Is  pre- 
sented In  Uils  report.   Measurement  techniques  leading  to 
the  determination  of  the  scattering  matrix  on  a  radar  range 
are  discussed.   The  polarization  dependence  of  measure- 
ments oo  a  ground  plane  range  are  noted.   Matrix-determl- 
nattoo  techniques  are  examined  in  the  context  of  ground- 
plane-range  operation.   The  utility  of  performii^  scatterti^ 
matrix  measurements  on  the  RAT  SCAT  range  is  dis- 
cussed.  Finally  a  specific  measurement  technique  is 
chosen  for  the  scattering  matrix  solution;  consideration 
of  operational  ease  and  measurement  accuracy  forms  the 
basis  of  thU  choice.    (Author) 


AD-605  520  Div.   6 

OTS  Prices:  HC  $3.00/MF  $0.75 

General  Dynamics/Fort  Worth,  Tex. 
EXPERIMENTAL  RESULTS  OF  CIRCULAR  POLAR- 
IZATION AND  SCATTERING  MATRDC  MEASUREMENTS, 
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Rept.  no.  2. 

fz?:m25""  "*"  ^'  ^-  ^^'^'  ^  **•  ^^ 

Contrast  AF30  602  2831,  Pro].  6503 
RADC  TDR64  380 

Unclassified  report 

?!!f!*P*?"=  (*^'^r  signals.  PolaHxation),  (♦Radar 
UTffrts,  Scattering)   Test  facilities.  Calibration.  Fea- 
slMll^  studies.  Antenna  feeds.  Helical  antennas.  Radar 
""•ctlons.  Fbase  measurement. 


rltte 


I^^^^^  conUlne  a  description  of  U>e  results  of  experi- 
ments performed  at  the  RAT  SCAT  Site,  a  ground  puie 

f«^H'i!*L'^"°"  ^''^-  *°  •'"^^  "»  operatlomU 
k.S!Sh„?  "^"f^^J?  arbitrary  targets  with  circular 
SS^i^    ."'i'.K^  addition,  measuring  linear  scattering 
S?r^!'T  *  °n.i^f**°°  procedure  cotnpatlble  with  the 
RAT  SCAT  faculty  is  presented.  Elliptical  polarization 
w?h:!!*1^J^*"*^  "*  establishmeit  of  circular  po^Jr- 
i^f^J^  ^J^^  P°*°*'   Experlmertal  data  is  presented 
^rlfJT^*  °^  polarization  degradation  as  a  function 

^1J?^Ik  ^  ""^  ""^-    ^^"^^^  »*«»  measurements, 
along  with  the  necessary  amplitude  measurements,  were 

^^  "^^"^J*  '*~*^  ^^'^'•^  »*t'-»^  <rf^  Complex 
nJlf-;*  ^i^\*!:°  annotated  schemes  compatible  with 
present  RAT  SCAT  equipment  for  obUlnlng  the  linear 
scattering  matrix  are  described.    (Au^Jjor) 


AD-605  628  Div.    6,  12,  24 

OTS  Prices:  HC  $1.00/MF  $0.50 

Directorate  of  Scientific  Information  $Srv1ce,  Ottawa 
(Canada). 

OPTICAL  OBSERVATIONS  OF  ARTIFIICLVL  EARTH- 
SATELLITES, 

by  L  S.  Shklovskli  and  P.  V.  Shcheglov.  Jun  58,  12d 
NRC-C-2728 
DSB  T297R;  TT  64  71369 

[  Dclasslfied  report 

Trans,  of  Uspekhl  Plzlcbesklkfa  Nauk  i  USSR)  1958.  t.  64. 
no.  3,  p.  417-424.  .    • ««. 

Descriptors:  (•Satellites  (Artificial) J bptical  tracking), 
(•OpUcal  tracking,  SatelUtes  (ArtiflcUl)),  Earth,  Position 
finding.  High-speed  photography.  Camera  controls. 
Tracking  telescopes.  Photographic  taohnlques,  USSR. 

This  paper  deals  with  the  optical  methods  of  determining 
and  timing  posttions  of  artificial  earth-satellites  in  spaws. 
by  observation  from  the  surface  of  the  earth.    Precise  posi- 
tions of  an  artificial  satellite  are  essential  for  the  calcula- 
tion of  Its  orbit,  and  on  the  basis  of  such  data.  It  is  possible 
to  derive  Important  Information  on  the  physical  properties  of 
the  upper  strata  of  the  terrestrial  atmosphere.    With  suffi- 
ciently precise  orbital  parameters  It  Is  possible  to  find  the 
distribution  of  densities  In  the  upper  strata  of  the  terrestrial 
atmosphere.    B  Is  also  possible  to  Investigate  tidal  effecta 
in  the  high  atmospheric  strata. 


AD-606  696  Div.    6,  12,  24 

OTS  Prices:  HC  $2.00/MF  $0.50 

Ballistic  Research  Labs.,  Aberdeen  Priring  Ground.  Md. 
TRACKING  TELESCOPE  FUNDAMENTAI^ 
by  James  B.  Edson.    23  Aug  48,  32p 
Pro].  TB3  0538B 
BRL  672:  PB  144  808 

Unclassified  report 

^.'^F^'-  ("Ttm""*  telescopes.  Operation), 
(•Qulded  mUsUe  tracking  systems.  Telescopes),  Instru- 
mentatloo.  Brightness,  Resolution.  Visibility .  Photographic 
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S^!!!!I!fj  ^""^  tracking.  Photographic  emulsions. 
High-speed  photography.  Design,  Tracking. 

This  report  assembles  a  foundation  of  simple  basic  infor- 
n^lon  useful  In  the  design  and  operation  «rf  tracking  telj- 
scopes.   Some  topics  discussed  are:  Appearance  ofthe 

SilT'r!*"*^  *°  ?^**'  ^°^^^^ons  for  optimum  missile 
risibility;  telescope  size  requlrementa;  effects  of  the  ^ 
mosphere;  station  site  selection;  tracking  and  photoKraohic 

S^„^-   ^.!?^T"'"'  '^'^  l^tallatS?at  WhTtesSto 
PJ^^  Ground  of  the  first  tracking  telescope  is  described. 


AD-605  698  Div.    6,  2 

OTS  Prices:  HC  $1.00/1^  $0.50 

Smyth  Research  Associates,  San  Dieao.  Calif 
TARGET  ACCURACY  EXPERIMENT 
Monthly  progress  rept.  for  Jul  61, 
^  L.  R.  Hughes.   Aug  61,  3p  SRA-214 
Contract  AF30  602  2084 

Unclassified  report 
Descriptors:  (•Radio  astronomy,  Targete),  (•Snaee 
surveUlance  systems.  Targete).  Radlfwi^lvSrAnt-mns 
ASSrrirS-ti<r'-  --r-«r-t'«al  radio^a^^' 

Asowe  and  the  Transit  4A  satellite  could  be  recorded 

J^^^  ^°°  "«^^  »**"°"  '«  ^^  operaLrSSlv 
and  data  are  being  coUected.    (AuthoT)     ^'^'^°'^^'^V 


AD-605  765  Div.    6,  8,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Raytheon  Co.,  Way  land.  Mass. 

A  NEW  TECHNIQUE  FOR  SIMULTANEOUS  RADAR 

OBSERVATION  OF  MULTIPLE  TARGETS  WITHIN  A 

BROAD  SURVEILLANCE  REGION. 

Scientific  rept.  no.  2. 

by  Robert  C.  Distler  and  Frank  A.  Feldman. 

31  Dec  63,  36p 

Contract  AF19  628  361,  Pro].  4600.  Task  460006 

AFCRL  64  696 

Unclassified  report 

Descriptors:  (•Radar,  Mlltlpath  transmission) 
i!]^^*''"""*'  Multiple  operation),  (•Transducers, 
Mlltlpath  radar).  Detection.  Antennas,  Optics,  Acoustics, 
Phase  shifters,  Theory,  Doppler  effect.  Target 
position  Indicators.  Design.  Lasers,  Ultrasonic  radiation. 
Mercury  lamps.  Coupling  clrculto.  Multiple  beam 
antennas.  Display  system.  Radar  scanning. 

A  new  technique  which  permlto  simultanepus  observation 
of  multiple  radar  targete  throughout  a  large  volume  of 
space  has  been  Investigated.    In  effect,  this  technique 
performs  a  transformation  of  the  real  target  space  Into  an 
analogous  model  space  which  Is  directly  observable  and 
»*lch  preserves  the  quantitative  details  of  the  target 
parameters.   This  report  presente  the  resulte  of 
e;q)erimental  and  theoretical  investigations  Into  this 
technique.    A  preliminary  design  of  system  componente  is 
presented  and  evaluated.  (Author)  i^ucnw  » 


AD-605  766  Div.    6.  8.  12 

OTS  Prices:  HC  $3.00/MF  $0.75 

General  Dynamics/Astronautics,  San  Diego,  Calif. 
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RESEARCH  DIRECTED  TOWARD  THE  INVESTIGATION 
OF  SUITABILITY  OF  THE  GLOTRAC  TYPE  G  TRANS- 
PONDER FOR  USE  IN  THE  RANGE  CALIBRATION 
SATELLITE. 

Final  rept.,  part  C,  vol.  2, 

by  R.  Braun.    IJul  64,    74p  GD/A-63-1195(C)vol,  2 
Contract  AF19  628  3274.   Pro].  5930.  Task  593004 
AFCRL  64  240C 

UocUssifled  report 

See  also  AD-438  936. 

Descriptors:    (*Transponder8,  Satellites  (Artificial), 
(•Satellites  (Artlflcal),  Range  finding),  Radiofrequency 
Interference,  Simulation,  Environmental  tests.  Space 
environmental  conditions,  Telemeter  systems.  Radio- 
frequency  filters.  Power  siqxplles.  Gain,  Circuits, 
Temperature,  Reliability  (Electronics),  Tracking,  Design. 

The  report  covers  three  areas  of  investigation  of  the 
GLOTRAC  transponders.    The  transponder  testing  in 
accordance  with  the  electromagnetic  interference  require- 
ments and  the  test  results  are  discussed.    The  develop- 
ment of  a  breadboard  line  filter  is  described  which  allows 
the  GLOTRAC  transponder  to  meet  the  electromagnetic 
interference  requirements.    An  investigation  of  the  tempera- 
ture stability  problems  of  the  GLOTRAC  received  signal 
strength  telemetry  circuit  is  discussed.    (Author) 


AD-605  837 
OTS  Prices: 


Dlv.    6,  1 
HC  IS.OO/MF  $1.00 


Young  (David  W.)  and  Associates,  Inc..  Canoga  Park, 

Calif. 

HIGH  SPEED,  RASTER  SCANNING,  HIGH  RESOLUTION, 

RADAR  SENSOR  FOR  VERTICAL  DISPLAY. 

Final  rept.  for  30  Jul  63-30  Jul  64. 

30  Jul  64.    168p 

Contract  Nonr4032  00 

Unclassified  report 

Rept.  on  Janalr,  Joint  Army-Navy  Aircraft  Instru- 
mentation Research,  see  also  AD-435  558. 

Descriptors:  (*Radar  scanning.  Airborne),  (*Croesed 

field  devices.  Radar  scanning).  Radar  antennas,  K  band. 
Display  systems.  Multiple  beam  antennas.  Phase  shifters. 
Antenna  lobes,  Monopulse  radar.  Ferroelectric  mate- 
rials. Electronic  scanners.  Transmission  lines.  Antenna 
feeds.  Drives,  Flight  Instruments,  Aircraft  landings. 
Terrain  avoidance. 

The  report  Itemizes  the  advantages  and  unique  charac- 
teristics of  the  Crossed  Beam  two-dimensional  Radar 
Scanning  (CBRS)  techniques  along  with  the  supposed  dis- 
advantage of  low  aperture  efficiency.    More  than  50 
Illustrations  are  used  to  carefully  exhibit  design  tech- 
niques, specific  test  methods  and  results,  Including  16  nun 
and  8  mm  action  film  clips,  which  exhibit  system  and 
antenna  performance.    Major  emphasis  is  given  the  49 
element,  series-parallel  ferrlte,  Ku-Band,  electronic 
scanning  (30  degrees  continuous  scan  In  1200  us)  antenna. 
Performance  of  both  the  25  frame/second  Electro- 
mechanical (vibrating  ridge)  and  the  Electronic  Antenna 
Is  demonstrated  through  comparison  of  optical  and 
microwave  Images,  when  using  either  antenna  to  transmit 
or  receive.    The  antennas  are  demonstrated  using  a  radar 
system.    Range  capability  of  less  than  10  feet  and  more 
than  2  miles  is  demonstrated. 


AD-605  859  Dlv.    6.  26 

OTS  Prices:  HC  $3.00/MF  $0.5 

Lansdale  Dlv.,  Fhilco  Corp.,  Pa. 


PEM  FOR  GOLD-DOPED  GERMANIUM  INFRARED 

DETECTOR  TYPE  IR400. 

Quarterly  progress  rept.  no.  6,  27  Mar-30  Jun  64, 

by  A.  Guimento.    30  Jun  64.    56p 

Contract  DA36  039AMC01464E,  Pro].  H200 

Unclassified  report 

See  also  AD-602  213. 

Descriptors:  (^Germanium,  Infrared  detectors), 
(•Infrared  detectors.  Production),  Manufacturing 
methods.  Specifications,  Gold,  Barium  compounds. 
Fluorides,  Infrared  windows.  Heat  exchangers,  Tests, 
Life  expectancy,  Impurities,  Quality  control.  Mechanical 
drawings.  Data. 

Work  during  this  period  was  concentrated  on  the  pre- 
production  phase  of  the  contract.   The  preproductlon 
samples  were  fabricated  and  partially  tested,  and  prelimi- 
nary data  Is  Included.    Mechanical  alignment  problems 
have  been  rectified  by  means  of  a  new  alignment  and 
sealing  tool.    The  Inspection  and  Quality  Control  Plan,  and 
the  Equipment  Requirements  and  Production  Rate  Plan 
have  been  submitted. 


AD-605  876  Dlv.    6,  12.  22 

OTS  Prices:  HC  $1.0b/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

ON  POSSIBILITY  OF  DETECTION  OF  BALLISTIC  AND 

GUIDED  ROCKETS, 

by  Yu.  A.  Ivanov  and  B.  V.  Tyapkln.    22  Apr  64,  16p 

FTD  MT64  121,  TT  64  71400 

Unclassified  report 

Edited  machine  trans,  of  mono.  Infrakrasnaya  Tekhnlka  v 
Voennom  Dele  (Infrared  Technology  In  Military  Science) 
Moscow,  1963,  p.  285-292,  357-359. 

Descriptors:  (•Guided  missile  detection.  Infrared 
detectors),  (•bifrared  detectors.  Guided  missiles), 
Guided  missile  defense  systems.  Detection,  Rockets, 
Infrared  research.  Ordnance,  USSR. 

General  discussion  of  the  possibility  of  detecting  ICBM's 
usln;^  Infrared  equipment. 


AD-606  063  Dlv.    6,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

Texas  Instrumente,  Inc.,  Dallas. 

PRODUCTION  ENGINEERING  MEASURE  TO  INVESTI- 
GATE PROPERTIES  OF  INDIUM  ANTIMONIDE  AND  TO 
PROVIDE  801-C6  INFRARED  DETECTORS. 
Quarterly  progress  rept.  no.  5,  27  Dec  63-27  Mar  64, 
by  Robert  L.  Smythe  and  William  L.  Kolander. 
27  Mar  64,  17p   Tn-03-64-61 
Contract  DA36  039AMC01463E,  Pro].  S4089 

Unclassified  report 

Also  see  AD-435  613 

Descriptors:  (*Infrared  detectors.  Production), 
Manufacturing  methods.  Indium  alloys.  Antimony  alloys. 
Performance  (Engineering),  Test  facilities,  Fbcto- 
conductivity,  Epoxy  plastics.  Vacuum  seals,  Etebed 
crystals,  Gold,  Vapor  plating.  Cleaning,  Resistance 
(Electrical),  Crystal  growth.  Crystals. 

Special  reports  and  manuals  have  been  submitted  and 
approved  for  implementation  In  the  manufacturing  process. 
Thie  processes  were  studied  and  modified  in  an  effort  to 
increase  production  rates  and  yields.   Elimination  of 
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repetitive  steps  and  improvement  of  a  number  of  operations 
was  accomplished.   Improved  methods  for  etehlng,  contact 
deposition,  surface  treatment,  and  package  fabrication 
have  been  effected.    Background  radiation  effecte  and 
material  parameters  were  studied.   Twelve  preproductlon 
detectors  will  be  fabricated  to  determine  the  reliability  of 
the  detector  that  has  been  developed.   (Author) 


AD-606  095 
OTS  Prices: 


Dlv.   6 
HC  $3.00/MF  $0.50 


Antenna  Lab.,  Ohio  State  Univ.  Resetjvch  Foundation, 

Columbus. 

ELECTROMAGNETIC  SCATTERING I^Y  OYROTROPIC 

CYLINDERS  WITH  AXL\L  MAGNETIC  FIELDS. 

Scientific  rept.  no.  28, 

by  W.  C.  Y.  Lee,  L.  Peters,  Jr.,  andlC.  H.  Walter. 

15  May  64,    51p  OSURF-1116-48 

Contract  AF19  604  7270,  Pro].  5633.  Itask  563306 

AFCRL  64  717  1 

fjnclasslfled  report 

Descriptors:   ('Radar  echo  areas.  Ofitics),  (*Radar 
reflections.  Cylindrical  bodies),  (*Radar  targets. 
Electromagnetic  waves).  Scattering,  Magnetic  fields. 
Optics,  Geometry,  Radar  transmitters.  Measurement, 
Radar. 

The  modified  geometrical  optics  metiUd  Is  applied  to 
find  the  radar  cross  section  of  an  Infinite,  gyrotroplc, 
circular  cylinder  with  an  axial  magnetic  field.    The  results 
compare  favorably  with  those  obtained  using  the  boundary 
value  solution.    The  modified  geometrical  optics  method 
offers  the  advantage  that  it  may  be  applied  to  a  general 
cylindrical  cross  section  without  further  development.   It 
may  also  be  applied  to  other  orlentatlpns  of  magnetic  field 
but  the  computations  are  much  more  tedious.    (Author) 
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DETECTION  -  Division  6 


AD-606  106  Div.    6,  8 

OTS  Prices:  HC  $6.00/JiF  $1.25 

Air  Force  Cambridge  Research  Labs..  Bedford,  Mass. 

THE  MODinCATION  OF  ELECTROMAGNETIC 

SCATTERING  CROSS  SECTIONS  IN  THE  RESONANT 

REGION.    A  SYMPOSIUM  RECORD,  VOLUME  L 

Special  reports, 

ed.  by  J.  K.  Schlndler  and  R.  B.  Mack.   Sep  64,    205p 

Pro],  5635 

AFCRL  64  727  VI;  AFCRL  SR6 

Unclassified  report 

Symposium  held  at  L.  G.  Hanscom  Field,  Bedford. 
Mass.,  4  Jun  63. 


Descriptors:  (* Electromagnetic  waves.  Scattering), 
(♦Scattering,  SymposU),  Radar  targete.  Cavity  resonators, 
Resonance.  Electrical  Impedance,  Reduction.  Cylindrical 
bodies.  Plasma  medium.  Spheres,  Antenna  componente. 
Radar  echo  areas. 


Contente:  Some  thoughts  on  scattering  cross  sections  in 
toe  resonance  region;  The  minlmiratlon  of  the  backscattering 
of  a  cylinder  by  a  central  loading;  Backscatter  reduction  of 
tong  toin  bodies  by  Impedance  loading;  Theoretical  and 
experimental  Investigation  of  backscattering  from  a  cavity- 
loaded  monopole;  Steattering  from  thick  reactively  loaded 
rods;  Analysis  of  loaded  terminal  scatters;  Some  bounds 
to  the  behavtor  of  small  res<mant  scatterers;  A  determina- 
Uon  of  the  scattering  from  a  cavity-backed  plane  surface; 
borne  concepte  for  reducing  reflectivity  from  antenna 
^rtures;  Radar  cross  section  of  perfecUy  conducting 
dielectric,  and  dlelectrically  clad  infinite  cyllnderslt 
arbitrary  incidence:  Effect  of  surface  dlffusivlty  upon  the 
scattering  characteristics  of  a  plasma  sphere;  Absorption 
resonance  effecte  in  plasma  spheres. 


Division  ?•  •  ELECTRICAL  EQUIPMENT 


7.  Electrical  Equipment 


AD-605  229  DIt.   7.  22,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Stanford  Reseaich  Inst.,  Menlo  Park.  Calif. 

PRESSURE  TRANSDUCER  FOR  MEASURING  SHOCK 

WAVE  PROFILES:    ADDITIONAL  GAGE  DEVELOPMENT. 

Progress  rept.  dos.  36  and  5,  1-31  Aug  64, 

2  Sep  64,  2^ 

Contracts  DA49  146XZ096.  DA49  146XZ280, 

Projs.  GPU3713.  GPU4832 

Unclassified  report 

See  also  AD-602  513. 

Descriptors:  (*Shock  waves.  Measurement),  (*Piezo- 
electrlc  transducers,  Design),  (*Pre8sure  gages.  Trans- 
ducers), Heating,  Copper  alloys.  Manganese  alloys. 
Nickel  alloys.  Wire,  Electric  insulation.  Epoxy  plastics, 
Ttaermodyn  amic  s. 

In  order  to  determine  the  effects  of  heating  on  the 
pressure  measurements,  it  is  necessary  to  determine  a 
temperature-vs-tlme  relation  for  the  Manganln  gage  wire. 
This  is  expected  to  be  made  up  of  two  parts — direct  shock 
heating  of  the  wire  and,  predominantly,  conduction  of  heat 
from  the  shocked  C-7  insulator  to  the  wire.   The  report 
deals  Witt  calculations  of  shock  temperatures  reached  in 
the  C-7  insulator  due  to  Htigoniot  pressures  greater  than 
500  kbar. 


AI>>605  310  DiT.    7.  12 

OTS  Prices:  HC  $2.00/MF  $0.50 

Air  Force  Aero  Propulsion  Lab.,  Research  and  Technology 

DiT.,  Wright-Patterson  AFB,  Ohio. 

THERMAL  VACUVU  TEST  OF  ORBITAL  STATIC 

MOISTURE-REMOVAL  FUEL  CELL. 

Rept.  for  16  Mar-20  Mar  64, 

by  L.  S.  Harootyan,  Jr.    Jul  64,  30p 

ProJ.  8173,  Task  817303 

APL  TDR64  72 

Unclassified  report 

De8cr4>tor8:  (*Fuel  cells.  Environmental  tests). 
Dehydration,  Moisture,  Heat,  Space  environmental 
conditions,  Spacebome,  Spacecraft,  Hydrogen,  Oxygen, 
Vactnim  apparatus. 

The  report  presents  the  results  of  a  thermal  vacuum 
chamber  test  of  an  orbital  fuel  cell  of  advanced  design. 
The  fuel  cell  package  used  a  static  moisture- removal 
system.   The  fuel  ceU.  tested  in  the  thermal  vacuum  chamber 
-  at  Wright-Patterson  AFB,  gave  satisfactory  results.    This 
test  constituted  the  second  and  final  ground  qualification 
of  this  orbital  fuel  cell  prior  to  orbiUl  test.   (Author) 


AD-605  363  Div.    7,  4 

OTS  Prices:  HC  $4.00/MF  $1.00 

Tyco  Labe.,  Inc.,  Wattham,  Mass. 

RESEARCH  RELATING  TO  FUEL  CELI^.    PALLADIUM 

AND  PALLADIUM-SILVER  HYDROGEN  DIFFUSION 

ELECTRODES. 

Final  and  sunomary  rept.  for  1  Oct  62-30  Jun  64, 

by  A.  C.  Makrides.  31  Jul  64,  146p 

Contract  DA49  1860RD982 

Unclassified  report 

Descriptors:  ('Fuel  cells.  Electrodes),  (*Electrodes, 
Thermodynamics),  Diffusion,  Hydrogen,  Palladium  alloys. 
Silver  alloys.  Electrochemistry,  Electrolytes. 


The  concept  of  a  solid-state  diffusion  ^leotrode  is 
described  with  parttctilar  reference  to  hydrogen  diffusion 
electrodes  utilizing  Pd  and  Pd-Ag  alloys.   The  thermodyn- 
amics of  the  H-Pd  sjrstem  are  reviewed  and  the  aspects  re- 
levant to  diffusion  electrodes  are  discussed  in  detail.   An 
experimental  study  of  the  thermocJsmamics  of  Ag-Pd  elec- 
trodes is  presenteid. 


AD-605  425  Elv.    7 

OTS  Prices:  HC  $2.00/MF  $0.50 

Harshaw  Chemical  Co.,  Cleveland,  Ohio. 

INVESTIGATION  OF  THIN  FILM  CADMIUM  SULFIDE 

SOLAR  CELLS. 

Quarterly  technical  progress  rept.  no.  3,  26  May-36  Aug  64, 

by  J.  C.  Schaefer,  R.  J.  Humrick,  and  R.  F.  Belt. 

9  Aug  64,  42p 

Contract  AF33  615  1248,  Pro].  8173.  Tasks  817301, 

817332 

Unclassified  report 

See  also  AD-601  459. 

Descriptors:  (*Solar  cells.  Films),  (*Cadmtum  compounds. 
Sulfides),  Energy  conversion.  Batteries  and  components, 
Electroplating,  Vapor  plating,  Degradation,  Chemical 
milling.  Copper  compounds.  Chlorides,  Silicon  compounds. 
Monoxides,  Siurface  properties.  Effectiveness. 

The  degradation  of  electroplated  cells  has  been  closely 
observed  and  it  has  been  found  that  recovery  can  be 
accomplished  under  proper  conditions.    Chemical  milling 
of  the  substrate  is  an  excellent  method  for  producing  high 
power  to  weight  ratio  cells.   Fabrication  of  the  one-half 
and  one  square  foot  mechanical  sample  arrays  indicate 
improved  total  area  utilization  factors.    Photovoltaic  cells 
and  diodes  have  been  prepared  by  first  depositing  a  thin  film 
of  CuCl  on  CdS.    The  CuCl  was  subsequently  converted 
to  Cu9,5S5  by  means  of  H2S.    Optical  studies  on  electro- 
plated and  chemiplated  barriers  have  served  to  confirm 
the  presence  of  Cu2S  alone  or  mixed  with  CuS.   Thin 
layers  of  SiO  have  been  utilized  as  a  water  vapor  barrier 
to  significantly  decrease  degradation  of  cells.    Additional 
theoretical  work  has  been  performed  on  a  heterojunction 
model  of  the  cell  operation.    (Author) 


AD-605  4$3  Div.    7 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dfv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

A  MAGNETO-DYNAMIC  TRIGGER, 

by  B.  V.  Bolotov  and  V.  F.  Kalyuzhnyl.   6  Aug  64,   5p 

FTD  TT64  637;  TT  64  71312 

Unclassified  report 

Unedited  rou^  draft  trans,  of  Russian  patent  156621 
(appl.  779652/26-24.  23  May  62). 

Descriptors:   ('Magnetic  cores.  Trigger  circuits), 
(*Trigger  circuits.  Magnetic  cores).  Switching  circuits. 
Magnetic  coils.  Design,  Hysteresis,  Patents,  USSR. 

A  new  trigger  is  proposed  containing  a  magnetic  core 
with  three  magnetic  contours  of  a  material  having 
hysteresis  loops  in  a  nearly  rectangular  position,  and 
characterized  by  the  fact  that  for  the  purpose  of  expanding 
the  limits  of  the  signal  switch  connectimi  with  power  output, 
a  'Kholla'  pick-up  is  placed  in  the  first  magnetic  conteur 
and.  in  the  magnetic  circuit  of  the  other  two,  are  placed 
toroidal  cores  on  which  is  wound  a  conunutating  winding. 
(Author) 
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AD-605  536  Div.   7.  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

Astroo  Corp.,  East  Newark,  N.  M. 

PRODUCTION  ENQINEERINQ  MEASURE  FOR  CAPACITOR 

VAPORIZED  TEFLON,  METALUZED  GLOW-DBCHARGED 

DEPOSITED  DIELECTRIC  FILM. 

^larterly  rept.  no.  6.  1  Apr-30  Jun  64, 

by  Andrew  M.  McConneU.   30  Jun  H,  50p 

Contract  DA36  039AMC01459E 


See  also  AD-437  186 


Unclassified  report 


Descriptors:  (♦Capacitors,  Manufacturing  methods). 
Fixed  capacitors.  Dielectric  films.  Polyethylene  plastics, 
Halocarbon  plastics.  Vapor  plating.  Metal  films.  Aluminum, 
Glow  discharges.  Electric  insulation.  Electrodes, 
Soldering,  Cooling.  Production. 

Additional  capacitors  of  all  three  ratings  were  wound  and 
tests  were  performed  at  each  stage  of  manufacturing  to 
determine,  if  possible,  the  particular  manufacturing 
operation  which  was  causing  most  of  the  difficulty.    The 
major  problems  encountered  were  high  power  factor  again 
and  low  Insulation  resistance  In  the  1.0  mfd.  and  4.0  mfd. 
capacitors.   One  of  the  manufacturing  procedures  which 
apparently  was  causing  some  difficulty  was  the  soldering 
of  the  pigtails  by  normal  production  techniques.   Since 
It  was  found  that  the  use  of  normal  temperatures  required 
for  making  the  solder  connection  of  the  pigtail  to  the  section 
coupled  with  the  pressures  caused  by  the  application  of 
the  soldering  Iron  would  cause  .  an  apparent  rupture  of 
the  aluminum  electrode  at  the  point  of  contact.    R  was  also 
found  that  cooling  of  the  sections  to  room  temperature  was 
necessary  to  avoid  overheatii^  during  the  spraylns 
operation.    (Author)  "^ 


AD-605  539  Div.    7,  8.  20 

OTS  Prices:  HC  $2.00/MF  $0.50 

General  Electric  Co.,  Pleasanton,  Calif. 
INVESTIGATION  OF  THERMIONIC  CONVERTER 
OPERATING  WITH  A  HIGH  TEMPERATURE  COLLECTOR 
Quarterly  technical  rept.  no.  2.  15  Mty-16  Aug  64, 
by  E.  Blue  and  J.  H.  Ingold.    15  Aug  «4,  48p  GEST-2037 

Contracts  AF33  616  1646;  AF29  601 

Task  817305 


«314,  ProJ.  8173 
Unclassified  report 


See  also  AD-601  007. 


Descriptors:  (*Tbermionic  converters.  Performance 
(Engineering)),  Electrodes,  Thermal  properties. 
Vacuum.  Cesium.  Vapors,  Calibration,  Tungsten. 
Tantalum.  Emlsslvlty.  Work  Functions,  Electrical 
properties.  Liquid  metal  coolants.  Sodium.  Potassium. 
Light,  Absorption,  Nuclear  reactors.  High-tempera- 
ture research. 

The  work  carried  out  with  the  uncoolad  collector  converter 
was  the  foUowlng:   (1)  measurement  of  electrode  work 
functions  in  vacuo;  (2)  thermal  calibration  of  the  emitter 
In  vacuo;  (3)  thermal  calibration  of  the  emitter  In  cesium 
vapor;  (4)  measurement  of  current-voitage  characteris- 
tics and  converter  efficiencies  for  a  variety  of  electrode 
temperatures,  electrode  spaclngs,  and  cesium  vapor 
measures;  (5)  assemble  the  cooled  collector  converter 
with  the  new  NaK  cooled  collector.    In  addition.  It  was 
found  necessary  to  do  two  other  calibrations  concerned 
with  accurate  measurement  of  the  electrode  temperatures 
One  of  these  calibrations  had  to  do  with  a  reflection 
effect  which  resulted  in  the  observed  electrode  temper- 
atures being  higher  than  their  actual  values.   The  second 
calibration  had  to  do  with  light  absorption  In  cesium 
vapor  at  high  pressure. 


ELECTRICAL  EQUIPMENT  -  Division  7 


AD-606  684  Div.   T,  4 

OTS  Prices:  HC  $2.00/MF  $0.50 

Calvin  Coll.,  Grand  Rapids,  Mich. 

SILVER  MIGRATION  AND  TRANSPORT  MECHANISM 

STUDIES  IN  SILVER  OXIDE-ZINC  BATTERIES. 

Quarterly  technical  progress  rept.  no.  3. 

1  Jun-1  Sep  64, 

by  T.  P.  Dirkse.    1  Sep  64.   34p 

Contriot  AF33  616  1236,  PioJ.  8173,  Task  817304  16 

Unclassified  report 

Descriptors:  (*Batteries  and  componoita.  Alkaline 
ceUs),  (♦Alkaline  ceUs.  Electrochemistry),  (Surface- 
active  substances.  Alkaline  cells),  Diffusion,  Hydrox- 
ides, zinc  compounds.  Transport  properties.  Zinc, 
Electrodes,  Electroplating,  Life  expectancy.  Electro- 
ns. SUver  compounds.  Oxides,  Potassium  coomounds 
Solutions.  Deconqwsition.  Battery  separators.  Cel- 
lulosic  plastics.  Performance  (Engineering);  ions. 

The  applicabUlty  of  Pick's  law  of  diffuston  to  the  dif- 
fusion of  hydroxide  and  zincate  Ions  through  a  cello- 
phane membrane  has  been  studied  and  verified.   The 
eltect  of  surfactants  on  the  type  of  zinc  deposit  obtained 
vmea  zinc  is  electroplated  from  a  zincate  solution  has 
been  studied  over  a  range  of  current  denslUes  and 
zincate  concentrations.   These  surfactants  have  also 
been  Incorporated  In  the  zinc  electrode.  A  few  of  these 
si^actants  appear  to  Improve  the  cycle  life  character- 
isttcs  of  the  zinc  electrode.   However,  when  incorpo- 
rated in  the  electrolyte  they  seem  to  afford  no  improve- 
ment tn  cycle  life  at  hl^ier  current  densities.   Tto 
decomposlUon  of  Ag20  in  KOH  solutions  has  been  fol- 
lowed and  the  effect  of  added  materials  on  this  process 
has  been  noted.    (Author) 


AD-605  754  Div.    7 

OTS  Prices:  HC  $2.00/MF  $0.50 

Gulton  Industries,  Inc.,  Metuchen,  N.  J. 

LITHIUM-NICKEL  HALIDE  SECONDARY  BATTERY 

INVESTIGATION. 

Quarterly  technical  progress  rept.  no.  3, 

by  A.  E.  Lyall  and  H.  N.  Selger.   16  Sep  64,   30p 

Contract  AF33  615  1266,  Pro],  8173,  Task  817304 

Unclassified  report 

Descriptors:  ('Batteries  and  components.  Alkaline 
cells),  (•Electrodes,  Batteries  and  components), 
(•Electrolytes,  Batteries  and  components),  Anodes 
(Electrolytic  cell).  Cathodes  (Electrolytic  cell).  Polar- 
ization, Nickel  compounds.  Fluorides,  Chlorides, 
Lithium,  Impurities,  Aluminum,  Chlorine,  Conductivity 
Aluminum  compounds.  Aliphatic  compounds.  Carbonates 
Aromatic  compounds.  Phosphorous  compounds. 

Polarization  tests  have  been  obtained  for  the  nickel 
fluoride  cathode.    These  data  indicate  a  high  degree  of 

f°l^*u  !u  **  °°  ^^°^  ^*^^^  ^"^  discharge.    Improvements 
in  both  the  polarization  and  utilization  of  the  nickel 
chloride  cathode  have  been  achieved.    Electrochemical 
formation  greatly  Improves  utilization.    The  lithium  anode 
has  been  found  to  be  satisfactory  and  Is  not  a  limiting 
factor  at  present.    Examination  of  a  laboratory  cell  alter 
cycling  Is  discussed.   A  precipitate  formed  in  the  electro- 
lyte on  cycling  has  been  found  to  be  2%  aluminum  and  35* 
chlorine.   This  combination  does  not  bear  out  the  hypo- 
thesis  of  a  hydrollzed  aluminum  chloride  since  the  ratio 
of  chlorine  to  aluminum  is  too  great.   A  project  review 
was  conducted  by  the  research  staff.    Based  on  the  data 
available  from  compatablllty  tests  and  electrochemical 
testa,  a  hypothetical  ceU  has  been  designed.    (Author) 
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Division  7  -  ELECTRICAL  EQUIPMENT 


AD-605  931  Mt.    7,  12,  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

General  Instrument  Corp.,  Newark,  N.  J. 

SOLAR  FLAT  PLATE  THERMOELECTRIC  GENERATOR 

RESEARCH, 

by  Robert  E.  Rush.    14  Sep  64,  98p 

Contract  AF33  657  10335,  ProJ.  8173,  Task  817302 

APL  TDR64  87 

Unclassified  report 

Descriptors:  (*Solar  panels.  Thermoelectricity), 
(♦Thermoelectricity,  Solar  panels).  Generators,  Energy 
conversion.  Solar  radiation.  Optical  coatings.  Electrical 
power  production.  Structural  parts.  Aluminum,  Environ- 
mental tests.  Bismuth  alloys,  Tellurium  alloys.  Spacecraft, 
Power  supplies.  Expanded  plastics.  Honeycomb  cores. 
Metal  plates.  Joining,  Performance  (Engineering), 
Corrosion,  Lithium,  Liquid  metals.  Sublimation,  Design, 
Storage,  Semiconductors,  Thermocouples. 

A  solar  flat  plate  thermoelectric  converter  consists  of  a 
collector  plate  with  an  optically  selective  coating,  small 
size  thermoelements,  a  radiator  plate  and  a  support. 
■The  collector  and  radiator  plates  were  folded  into  self- 
supporting  structures  which,  combined  with  aluminum 
tubular  members,  comprised  the  panel  support  configuration. 
This  design  resulted  in  a  very  low  converter  weight,  only 
53  grams  per  square  foot.   A  number  of  prototype  panels, 
were  fabricated  and  tested.  The  panels  passed  specified 
environmental  test  without  physical  or  electrical  changes. 
Evaluation  of  the  optically  selective  coating  disclosed  that 
the  coating  efficiency  actually  obtained  in  the  pilot  production 
runs  was  only  80%  of  the  literature  value.   The  processing 
of  the  bismuth  telluride  thermoelectric  material  into  the 
sluqie  and  size  required  for  the  solar  panels  caused  a 
decrease  in  performance  relative  to  large  size  thermo- 
elements.  This  decrease,  combined  with  basic  material 
properties  Inferior  to  literature  values,  resulted  in  a 
thermoelectric  efficiency  only  50%  of  that  initially  e;q)ected. 
The  overall  panel  performance  in  the  Earth  orbit  operational 
temperature  regime  resulted  in  {^proximately  11  watts  per 
pound  of  panel. 


AD-605  957  Dlv.    7,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Space  Technology  Labs.,  Inc.,  Loe  Angeles.  Calif. 

DESIGN  CRITERIA  FOR  SILICON  SOLAR  CELL  POWER 

SUPPLIES, 

by  P.  C.  Roblson.   27  Feb  59,   24p 

STL/TN-59-0000-00234 

Unclassified  report 

Descriptors:    (•Solar  cells.  Silicon),  (•Spacecraft, 
Power  supplies),  (•Power  supplies,  Solar  cells).  Design. 
Coatings,  Geometric  configurations.  Electrical  properties. 
Temperature,  Temperature  control,  Solar  radiation. 
Glass,  Solar  panels.  Emlssivtty,  Electric  currents. 
Energy  conversion,  Mathematical  analysis.  Performance 
(Engineering),  Space  probes. 

General  principles  of  design  are  outlined  for  the  use  of 
silicon  solar  cells  for  power  in  space  probes.   Several 
electrical  characteristics  important  to  design  are  consider- 
ed.   Analysis  of  possible  geometric  configurations  of  solar 
cells  is  given  along  with  a  semi -empirical  method.    Mention 
is  made  of  temperatures  and  temperature  controL   The 
results  are  used  to  indicate  a  design  approach. 


Monthly  progress  rept.  no.  3,  11  Aug-11  Sep  64, 
by  Dale  A.  Naumer.    11  Sep  64,    14p 
Contract  N600  61533  61992 

Unclassified  report 

Descriptors:  (♦Thermoelectrtclty,  Buoys),  (•Buoys, 
Power  supplies).  Heat  transfer.  Ventilation  ducts.  Control 
systems,  Circuits,  Temperature  control.  Combustion, 
Ignition,  Safety  devices.  Thermal  Insulation,  Performance 
(Engineering),  Electric  power  production,  Thermocouples. 
Marker  ligiits.  Bismuth,  Tellurium,  Modules  (Electronic), 
Generators,  Life  expectancy. 

The  investigation  of  the  heat  transfer  in  tlie  intake  and 
exll^ust  stack  was  completed  and  a  design  finalized.    A 
breadboard  model  of  the  control  unit  was  constructed  and 
tested.   A  hot  wire  ignitor  and  a  flame  detector  were  built 
and  tested  In  conlunction  with  the  control  breadboard.   A 
prototype  oceanographic  buoy  was  inspected  prior  to  its 
being  launched  at  Jacksonville.  Florida.   The  test  data 
obtained  on  the  two  BiTe  modules  was  analysed.    (Author) 


AD-606  084 
OTS  Prices: 


Dlv.   7,  26 
HC  $2.00/MF  $0.50 


Research  Labs,  for  the  Engineering  Sciences.  Univ.  c€ 

Virginia,  Charlottesville. 

RESEARCH  INVESTIGATION  OF  MAGNETIC  AND 

ELECTRIC  FORCES  FOR  ROTATING  SHAFT  SUSPENSION. 

(^arterly  technical  progress  rept.  for  Jun-Aug  63, 

by  M.  G.  Foster.   Sep  63,   42p   EMI-3421-102-63U 

Contract  AF33  657  8352 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  t)een  made  from  best  available  copy. 
Also  see  AD-406  286. 

Descriptors:   (*Shafts,  Bearings),  (•Suspension  devices. 
Magnetic  fields),  (•Bearings,  Magnetic  fields).  Servo- 
mechanisms,  Servo  amplifiers.  Resonance,  Vibration, 
Magnetic  colls.  Damping,  Dynamics,  Motor  generators. 
Rotation.  Armatures,  Tests,  Mathematical  analysis. 

Rotating  motor-armatures,  supported  on  magnetic  fields 
without  any  contact  between  solid  surfaces  and  spun  at  speeds 
of  3400  to  6000  rpm  are  reported.   This  type  of  bearing 
requires  an  active  servo  In  at  least  one  dimension,  and  this 
servo  is  often  found  to  couple  rather  stubtwrnly  to  flexure 
vibrations  of  mechanical  elements  of  the  system.    Ways  of 
eliminating  this  vibration  lock-oo  will  be  Important 
future  objectives  of  the  investigation.    (Author) 


AD-606  109  Dlv.    7 

OTS  Prices:  HC  $1.00/MF  $0.50 

Thompson  Ramo  Wooldildge,  Ik.,  Los  Angeles,  Calif. 

NOTES  ON  THE  RELIABILITY  OF  ELECTRICAL 

CONNECTORS, 

by  F.  Troeger.   3  Oct  56.  6p  GM45.2-117 

Unclassified  report 

A  portion  of  the  original  document  contains  fine  detail 
which  may  make  reading  of  photocopy  difficult. 

Descriptors:  (*Electric  connectors.  ReUabUlty 
(Electronics),  Failure  (Mechanics).  Design.  Performance 
(Engineering). 


AD-605  992  Div.    7,  19,  31 

OTS  Prices:  HC  $1.00/MF  $0.50 

Westingliouse  Electric  Corp..  Lima.  Ohio. 

100  UATT  THERMOELECTRIC  POWER  SYSTEM  FOR 

BUOY  APPLICATIONS. 
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Frebank  Co.,  GlendaJe,  CallL 
PRESSURE  SWITCH. 
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Technical  progress  rept.  no.  23,  lt-81  Dec  59. 
by  Ernest  A.  Lament.   31  Dec  59.  Ifip 
Contract  AF04  647  158 

Unclassified  report 

Descriptors:  (^Pressure  switched,  Performance 
(EQglneerlng)),  (•Guided  missile  oomponents.  Pressure 
■witches).  Environmental  tests,  Pressure,  Electric 
■witches.  Magnesium  alloys.  Plating.  Low  temperature 
research.  Pressure  regulator.  Helium,  Hydrogen, 
Guided  missiles.  Vibration. 


AD-606  114  Dlv.   7,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Frebank  Co..  Glendale,  Calif. 

PRESSURE  SWITCH. 

Technical  progress  rept.  no.  24,  lin31  Jan  60. 

by  Ernest  A.  Lament.   31  Jan  60,  4i> 

Contract  AF04  647  158 

Unclassified  report 


ELECTRICAL  EQUIPMENT  •  Division  7 


Descriptors:  (•Pressure  switches.  Performance 
(Engineering)),  (•Guided  missile  components.  Pressure 
switches).  Pressure,  Environment  tests.  Vibration, 
Electric  switches.  Failure  (Mechanics),  Guided  missiles. 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Frebank  Co.,  Glendale.  Calif. 

PRESSURE  SWITCH. 

Technical  progress  rept.  26.  1  Mar-31  Mar  60, 

by  M.  D.  Ferguson.    31  Mar  60,  5p 

Contract  AF04  647  158 

Unclassified  report 

Descriptors:  (•Pressure  switches.  Performance 
(Engineering)),  (•Guided  missile  components.  Pressure 
switches).  Environmental  tests.  Temperature,  Pressure, 
Electric  switches,  Failure  (Mechanics,  Guided  missiles. 
Sprii^. 
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8.  Electronics  and  Electronic 
Equipment 


ferometer  mlnimiL.  doppler  frequency  sHft,  tad  preifldtldB 
at  refrtctlTe  effects  using  routine  refractive  Index  data. 
(Autbor) 


AD-605  136  EMv.    8,  22 

OTS  Prices:  HC  $6.00/MF  $1.50 

SclntllU  Ettv.,  Bendlx  Corp.,  Sidney.  N.  Y. 

RADIO  INTERFERENCE  GUARD  (RIG)  LOW  PASS  RADIO 

FREQUENCY  ATTENUATOR. 

Final  technical  rept.  for  1  Jun  62-16  Jid  64, 

by  Karl  Kraus.    16  Jul  64,  27^ 

Contract  N178  8056 

Unclassified  report 

Rept.  on  Development  (rf  RF  Attenuators. 

Descriptors:  (^Attenuators,  Radlofrequency),  (*Explosive8 
Initiators,  Electromagnetic  shielding),  (^Electromagnetic 
shielding,  Explosives  initiators),  Low-pass  filters. 
Attenuation,  Miniature  electronic  equipment,  Electro- 
magnetic waves.  Propagation,  Manufacturing  methods. 
Production,  Performance  (Engineering),  Environmental 
tests.  Electromagnetic  fields,  Radlofrequency  interference. 

The  Radio  Interference  Guard  (RIG)  is  a  low  pass  filter 
which  provides  effective  RF  protection  for  electro- 
explosive  devices.    RF  attenuation  is  obtained  by  propagation 
of  electromagnetic  radiation  through  a  metallic  barrier. 
The  Initial  concept  of  the  RIG  was  analyzed  and  DC  and  RF 
design  parameters  were  established.    Methods  for  oonq>lete 
electrical  and  environmental  testing  were  devised.   After 
successful  qualification  to  NWL  specifications,  100  units 
were  made  in  production  with  production  tooling.    All  units 
surpassed  the  specification  of  a  maximum  attenuation  of 
9  db  at  DC  and  a  minimum  attenuation  of  35  db  at  100  KC. 
Average  values  obtained  were  8.1  db  attenuation  at  DC 
and  39.2  db  at  100  KC.   As  a  result  of  this  study,  a  RIG 
device  that  provides  effective  RF  protection  for  electro- 
explosive  devices  was  successfully  designed,  tested, 
qualified,  and  manufactured.    (Author) 


AD-605  140  Dlv.    8,  6,  12 

OTS  Prices:  HC  $2.00/MF  $0.50 

Smyth  Research  Associates,  San  Diego,  Calif. 
ATMOSPHERIC  REFRACTION  EFFECTS  ON  PRECISION 
RADAR  TRACKING. 
Feb  61.   44p   SRA-179 
Contract  AF30  602  2084 
RADC  TR61  64 

Unclassified  report 

Descriptors:    (*Radar  tracking.  Atmospheric  refraction), 
(* Atmospheric  refraction.  Radar  tracking).  Ranges 
(Distance).  Azimuth.  Doppler  effect.  Errors,  Troposphere, 
tonosphere.  Angle  of  arrival.  Radio  interferometers. 
Satellites  (Artlfical),  Guided  missile  tracking  systems, 
Refractive  index.  Radar  interference.  Frequency  shift. 
Experimental  data.  Geometry. 

This  rqwrt  describes  atmospheric  effects  on  the  three 
Inqmrtant  radar  tracking  parameters;  elevation  angle  error, 
range  error  and  dc^pler  error.   The  results  of  experimen- 
tal sea-interferometer  measurements  using  radio  satellites 
are  compared  with  those  predicted  on  the  basis  of  routine 
refractive  index  data.   It  is  shown  that  obseirved  elevation 
angle  error  usually  exceeds  predicted  values  by  about  1.5 
mlUlradians  at  1  deg  elevation  angle  and  about  0.3mr  at 
8.5  deg  elevation  angle.    Range  error  fluctuations  are  as 
much  as  30  meters  at  108mc.   Doppler  errors  are  of  the 
order  of  a  few  cps  at  108mc,  at  low  elevation  angles. 
Appendices  are  Included,  which  describe  in  detail  the 
computational  methods  for  elevation  angles  of  sea-lnter- 


AD-605  180  Dlv.    8,  5.  12 

OTS  Prices:  HC  $2.00/MF  $0.50 

Electromagnetic  Research  Corp.,  Washington,  D.  C. 
AN  AUTOMATIC  IMPEDANCE  MATCHER, 
Interim  rept.  no.  1, 

by  Edward  A.  Wolff.  26  Oct  60,  26p   ERC-61044-1 
Contract  AF04  647  269 

Unclassified  report 

Descriptors:  (Impedance  matching.  Telemetering 
antennas),  (^Telemetering  antennas,  Impedance 
matching).  Automatic,  Very  high  frequency,  Slot  antenna. 
Atmosphere  entry,  Cxuided  missile  antennas,  Plasma 
sheath,  Standing  wave  ratios.  Antenna  feeds,  Attenuation, 
Circuits,  Fenoelectrlc  materials.  Crystal  detectors. 
Design,  Re-entry  vehicles. 

An  automatic  impedance  matcher  has  been  designed 
to  electronically  tune  a  re-entry  slot  antenna  to  compen- 
sate for  the  detuning  caused  by  the  formation  of  the  plasma 
sheath  around  the  vehicle.   The  impedance  matcher  utilizes 
a  phase -sensitive  detection  circuit  which  determines  the 
magnitude  and  phase  of  the  standing  wave  on  the  transmis- 
sion line  feeding  the  antenna.    The  output  of  this  detector 
controls  the  voltage  across  a  ferroelectric  element  whose 
capacitance  is  a  function  of  this  applied  voltage.    Two 
ferroelectric  elements  are  used  in  the  matcher,  one  In  the 
antenna  slot  and  one  across  the  transmission  line  feeding 
the  antenna.   With  this  combination  a  VSWR  of  30  or  more 
can  be  adjusted  electronically  within  milliseconds  to  a 
VSWR  of  2  or  less.    (Author) 


AD-605  181 
OTS  Prices: 


Dlv.   8 
HC  $2.00/MF  $0.50 


Raytheon  Co.,  Burlington,  Mass. 

STUDY  AND  CORRECTION  OF  SPURIOUS  POWER  OUT- 
PUT (RK6344  MAGNETRON). 

Quarterly  engineering  rept.  no.  4.  22  Apr-23  Jul  64. 
by  P.  S.  Bottorff.    22  Jul  64.  28p   PT-778 
Contract  NOber89518 

Unclassified  report 

Report  on  project  QR1248.  see  also  AD-601  448. 

Descriptors:  (^Magnetrons.  Power),  (*Microwave  equip- 
ment. Electron  tubes),  C  band.  Noise  (Radio),  Radlofre- 
quency filters.  Waveguide  filters.  Broadband.  Resonance, 
Attenuation. 

Woric  was  devoted  largely  to  the  study  of  tubes  using  wide- 
band output  filters  and  tubes  with  non-standard  vane  shapes, 
as  well  as  methods  of  combining  into  a  single  tube  the  vari- 
ous tube  structures  studied  separately  In  the  course  of  the 
program.   The  use  of  Integral  wide-band  ou^ut  filters  is  a 
very  effective  means  of  suppression  of  spurious  signals,  and 
some  reduction  in  third  harmonic  signal  level  may  be  ob- 
tained by  using  slanted  vanes  in  place  of  the  standard  square 
vanes.   Combination  of  these  features  and  others  tested 
earlier  in  the  program  into  a  single  tube  should  result  in  a 
magnetron  with  much  reduced  spurious  ou^nit  as  con^jsred 
to  the  standard  RK6344A.  (Autbor) 


AD-605  182  Dlv.    8.  14.  17.  26 
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Beryllium  Corp.,  Reading,  Pa. 

PRODUCTION  ENGINEERING  MEASURE  FOR  BERYLLIUM 
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ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


OXIDB  AND  PARTS  PRODUCED  F»OM  IMPORTED  ORBS. 
Qfurtnly  progress  rept.  no.  3,  1  Jan-31  Mar  64, 
bjr  J.  F.  Blum  and  J.  N.  Wambold.  31  Mar  64,  50p 
COBtraot  DAS6  039AMC01481B 

Unolaulfled  report 

Descr^itors:  (*Ceramlc  materials,  Eleotrooic  equipment), 
(*BeryIUum  compounds.  Oxides),  (^Electronic  equipment. 
Production),  Powders.  Ores  (Metal  sources).  Sulfates, 
Hydrates.  Crystals.  Heat  treatmeat.  Sinterii^s,  Powxler 
meUIlurgy.  Extrusion,  Bonding.  Material  forming,  Molyb- 
denum alloys.  Manganese  alloys,, Metal  coatings.  Tensile 
properties.  Mixtures.  '^ 


ir 


Pilot  plant  studies  show  that  a  unlfbmn  beryllium  oxide 
powder  Is  produced  by  calcination  of  beryllium  sulfate 
crystals,  even  though  conditions  are  varied  from  run  to  run 
beyond  normal  production  calcination  operating  limits.  Dry 
blending,  as  an  alternate  process  to  the  wet  ball  milling 
technique,  was  evaluated  and  found  to  produce  parts  with 
non-homogeneous  and  unsatisfactory  sintered  density.   Pits 
were  prevalent  throughout  the  body.   Grade  I  and  Grade  V 
BeO  were  found  to  react  similarly  during  dry  blending  and 
sub8e<fient  cold  pressing  and  sintering.   Extrusion  process 
Improvement  was  initiated,  and  a  die  with  various  size 
Inserts  is  now  available.  The  strength  of  the  bond  developed 
between  the  basic  molybdenum-manganese  metallizing  layer 
and  a  99%  BeO  body  was  evaluated  and  improved  by  altering 
the  composition  of  the  metallizing  mixture.  The  tensile 
strength  of  the  improved  metal-BeQ  bond  approaohes 
10,000  p.s.1.  (Author) 


AD-605  183  Dlv.   8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Rome  Air  Development  Center,  Grifflss  AFB,  N.  Y. 
EXPERIMENTAL  INVESTIGATION  OF  VOLTAGE- 
CURRENT  CHARACTERISTICS  OF  XENON  FLASHTUBES, 
fay  Fred  J.  Demnuu   Aug  64.  20p 
Pro].  4506.  Task  450608 
RADC  TDR64  294 

Unolasslfied  report 

Descrtptors:  (*Dlscharge  tubes,  kenon),  (*Xenon, 
Discharge  tubes),  Lasers,  Helixes,  Performance 
(Engineering),  Voltage,  Electric  currents.  Impedance 
matching.  Circuits,  Pumping  (Ele^onlcs),  Electro- 
magnetic pulses.  Electron  tubes. 

This  report  presents  the  results  of  the  experimental 
investigation  of  the  voltage-current  (V/I)  characterlstlca  of 
xenon-filled  helical  flashtubes.  The  purpose  of  these 
experiments  was  to  determine  the  form  of  the  flashtube's 
dynamic  resistance  and  its  value  during  conduction.   The 
data  obtained  is  the  basis  for  the  development  of  inq>edance 
matching  circuitry  (pulse  forming  networks)  in  the  energy 
discharge  circuit  to  permit  maximum  energy  transfer 
between  energy  source  and  the  flaabtube.  This  consider- 
ation is  particularly  inqwrtant  for  the  attainment  of  an 
optimum  design  for  high  energy  lasers.  It  should  be  noted 
that  at  the  time  of  this  investigation,  February  1963, 
helical  flashtubes  were  the  only  type  readily  available  lor 
high  energy  laser  ejqwriments  and  dynamic  voltage- 
current  data  on  these  flashtubes  was  virtually  nonexistent. 
Furthermore,  accurate  dynamic  resistance  data  is  still 
not  generally  available,  and  this  lack  served  as  the  moti- 
vation for  this  report.   This  investigation,  although  con- 
fined experimentally  to  helical  flasUubes.  also  yielded  re- 
sults which  apply  to  linear  tubes.   (Author) 


AD-605  188  Dlv.   8.  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Hughes  Research  Labs.,  Mallbu,  Calll 

ENHANCED  BOMBARDMENT  DiDUOED  CCWDUCTnOTY 


STORAGE  TAHQBT  F6R  MBMORY  TUBES. 
Interim  engineering  rept.  no.  2,  1  Apr-30  Jun  64, 
by  N.  H.  Lehrer.   30  Jon  64,  36^ 
Contract  AF33  615  U28  -^ 

Unclassified  report 

Descriptors:  (^Storage  tubes.  Electron  bombardment, 
(*EleotroD  bombardment.  Storage  tubes).  Excitation, 
Electrical  conductance.  Electron  beams.  Dielectric  films. 
Metal  films.  Semiconducting  films,  X-ray  diffraction 
analysis.  Thin  films  (Storage  devices).  Aluminum 
compounds,  ftilfates.  Electrodes,  Constiuctkm. 
Capacitance. 

A  preliminary  analjrsls  was  made  of  the  SEBIC  data  by 
coaq>arlson  with  models  based  on  barriers  formed  by 
metal-to-semlconductor  contacts  and  p-n  Junctions.    The 
capacitance  of  the  SEBIC  layer  in  toe  back-biased  condition 
varies  in  proportion  to  the  inverse  of  ^>proximately  the 
one-third  power  of  toe  aj^Ued  voltage.   The  volt-ampere 
characteristic  Indicates  toat  toe  reverse  current  tends  to 
saturate  when  toe  applied  voltage  is  of  the  order  of  a  few 
volts.   These  data  imply  toat  a  barrier  region  is  formed 
which  has  a  higji  donor  density  in  toe  bulk  SEBIC  dielectrlci 
toe  daU  are  consistent  wlto  toose  of  a  barrier  produced  by 
graded  p-n  Junctions  ratoer  toan  a  metal-to-semiconductor 
contact    SEBIC  Uyer  fabrication  techniques  were  studied. 
In  particular,  experiments  were  conducted  to  determine  toe 
optimum  toermal  processing  time  and  ten^Jerature  for 
fabricating  SEBIC  layers  exhibiting  toe  most  sustained 
change  in  conductivity  for  toe  longest  time.   X-ray 
diffraction  studies  were  conducted  to  determine  toe  nature 
of  toe  SEBIC  layer  barrier  materiaL 


AD-605  190  Div.    8.30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Massachusetts  Inst,  of  Tech.,  Cambridge. 

A  1000  C.  P.  S.  TRANSISTORIZED  RESOLVER  DRIVE 

AMPLIFIER. 

Bachelor  of  science  toesls, 

by  WiUiam  Glover  Seeley.   May  58,  50p   DSR-52-126 

Contract  AF04  645  9 

Unclassified  report 

Descr4>tors:  (*Tran8lstor  amplifiers.  Analog  computers), 
('Amplifiers,  Extremely  low  frequency).  Feedback 
amplifiers.  Phase  shift.  Gain,  Electrical  impedance. 
Transistors,  Circuits,  Tuned  circuits,  Wring  diagrams. 
PeaslbUlty  studies.  Design. 

The  purpose  of  tols  work  Is  to  determine  the  feasibility 
of  design  of  a  1000  c.  p.  s.  transistorized  resolver  drive 
amplifier,  to  be  used  as  part  of  an  analog  computing  system. 
In  toe  design  toe  voltage  gain  expression  of  toe  amplifier, 
derived  on  a  current  basis,  along  wlto  toe  forward  gain  of 
the  anq)lifier,  is  utlUzed  to  determine  toe  necessary  values 
of  input  impedance,  output  iny)edance,  and  current  gain  for 
any  desired  accuracy  of  summation.    Finally  a  resolver 
drive  amplifier  was  designed  and  built   A  specified 
accuracy  of  1  part  in  1000  was  obtained  wlto  an  accompany- 
ing phase  shift  of  less  toan  9  minutes  of  arc  between 
input  and  output.    Recommendations  for  ln4>iovement  of  toe 
system  are  discussed.  (Author) 
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Naval  Research  Lab.,  Washington,  D.  C. 

A  SOLID  STATE  LOGARITHMIC  VIDEO  AMPLIFIER  FOR 

PULSE  APPUCATIONS, 

by  R.  L.  Slice.   11  Aug  64,  lOp 

NRL  6147 

Unolasslfied  report 
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Descriptors:  (*Video  amplifiers.  Logarithmic 
amplifiers),  (^Logarithmic  amplifiers,  Data-proceeslng 
systems).  Semiconductor  devices.  Radar  pulses. 
Magnetic  recording  systems.  Samplers,  Theory,  Circidts, 
Performance  (Engineering),  Magnetic  ts^.  Data,  Design, 
Electromagnetic  pulses.  Polarization,  Radar. 

A  logarithmic  amplifier  has  been  designed  for  a  data- 
sampling  system  used  in  connection  with  a  radar  system. 
The  amplifier  was  designed  primarily  for  pulse  inputs  of 
positive  polarity  with  a  pulse  width  of  1  to  2  microseconds 
and  a  pulse  repetition  frequency  of  5.46  kc.  One  outstanding 
feature  of  the  amplifier  Is  its  simplicity.   The  design 
Incorporates  no  complicated  feedback  arrangements  to 
achieve  the  desired  logarithmic  characteristics.  (Author) 
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Sprague  Electric  Co.,  North  Adams,  Mass. 

PRODUCTION  ENGINEERING  MEASURE  FOR  IMPROVED 

RELIABILITY  OF  SOLID  ELECTROLYTE  TANTALUM 

CAPACITORS. 

Quarterly  rept.  no.  4,  29  Mar-29  Jun  64, 

by  J.  M.  Eckfeldt  and  J.  H.  D.  Folater.    29  Jun  64,  36p 

Contract  DA36  039AMC03621E 

Unclassified  report 

Descriptors:  (^Tantalum  capacitors,  Manufacturing 
methods).  Reliability  (Electronics),  Powder  metals. 
Performance  (Engineering),  Sintering.  Life  expectancy. 
Soldering,  Manganese  compounds.  Oxides,  Coatings, 
Industrial  equipment.  Tantalum,  Electrolytes. 

Tbe  processing  of  ejqwrimental  lots  through  the  produc- 
tion line  continued  In  this  period.    A  total  of  59  lots  have 
now  been  processed  since  the  beginning  of  the  contract. 
This  report  contains  descriptions  of  tbe  various  experi- 
mental processing  techniques  incorporated  in  tbe  latest  20 
lots,  including  8  lots  of  new  ratings  specified  by  the 
Technical  Action  Request  proposed  by  Sprague  In  December, 
1963.   Also  provided  are  preliminary  data  on  Lots  28 
Uirough  36,  40,  and  45  through  47  and  life  test  data  on  Lots  1 
throu{^  9,  11  through  18,  21,  and  23  through  30.   Construc- 
tion of  another  equipment  was  finished  during  this  period. 
This  was  the  fifth  ec^pment  to  be  completed  under  this 
contract.   Two  others  are  being  built,  and  these  are  nearing 
completion.   This  report  also  Includes  a  description  of 
plans  for  the  next  quarter,  a  prediction  of  achievable 
leliabllity  level,  a  list  of  reports  issued,  and  a  list  of 
personnel  hours  expended  during  tbe  period.  (Author) 
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Sprague  Electric  Co.,  North  Adams,  Mass. 

PRODUCTION  ENGINEERING  MEASURE  FOR  COLUM- 

BIUM  CAPACITORS. 

Quarterly  rept.  no.  3,  26  Dec  63-26  Mar  64, 

by  J.  H.  D.  Folater,  E.  E.  HoUey,  and  A.  Whitman. 

26  Mar  64,  1^ 

Contract  DA36  039AMC01468E 

Unclassified  report 

Descriptors:  (*Capacitors,  NloWum),  (♦Manufacturing 
methods.  Capacitors),  Electrolytic  c^acitors,  Aging 
(Materials),  Temperature,  Capacitance,  Voltage, 
ReliaUllty  (Electronics),  Electrolytes,  Life  expectancy 
Oxides,  Films. 

During  this  quarter,  construction  of  tbe  four  ratings 
reqpiired  for  the  preproductlon  sample  was  continued.   One 
of  these  ratings  is  now  ready  for  testing.   A  program  to 
improve  tbe  present  yield  levels  was  begun.   Data  obtained 
so  far  JBdicate  that  reduction  of  the  aging  temperature  wlU 


not  solve  the  problem  of  room  temperature  leakage  current 
Instability.   Investigation  of  the  effects  of  capacitance  and 
voltage  derating  are  under  way.   The  final  data  from  the 
reanodization  studies  indicate  that  variations  In  electrolytes 
and  temperatures  produce  no  significant  quality  Improve- 
ments.   (Author) 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
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INTERFERENCE  ANTENNA. 

by  A.  P.  Molchanov  and  V.  U.  Vyatklna. 

6  Aug  64,   6p 

FTD  TT64  479;  XT  64  71289 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent 
no.  155507  (appl.  no.  764608/26-9,  17  Feb  62). 

Descr^tors:  (* Antennas,  Radio  astronomy)  Panels 
(Structural),  R^ectors,  Focusing,  Telescopes,  Antenna 
components.  Antenna  conflguratlona.  Solar  radiation. 

The  article  describes  an  Interference  antenna  for  a 
radio  telescope  which  has  an  irradiator  and  reflectors 
and  is  distinguished  by  the  fact  that  for  the  purpose  of 
increasing  the  resolving  power  and  simplifying  the  trans- 
mission of  energy  to  the  irradiator  it  is  designed  in  the 
form  of  a  system  of  reflecting  panels  with  a  horizontal 
axis  of  revolution,  and  focusing  vertical  fixed  panels  with 
the  irradiator  located  In  tbelr  focus.   (Author) 
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Shockley  Transistor  Div.,  Clevtte  Transistor,  Palo  Alto, 
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FOUR-LAYER  DIODE  DEVELOPMENT  PROGRAM. 

Final  r^t  for  7  Mar  63-7  Mfir  64, 

ed.  by  Walter  Schroen.   Jul  64,  148p 

Contract  AF30  602  2949,  ProJ.  5573,  Task  557303 

RADC  TDR64  230 

Unclassified  report 

Descriptors:  (^Diodes  (Semiconductor).  Electrical  prop- 
erties), (*Electronic  switches.  Diodes  (Semiconductor)), 
Silicon,  Impurities,  Diffusion,  Epitaxial  growth.  Encapsula- 
tion, Modulators,  Circuits,  Reliability  (Electronics), 
Thermal  properties. 

The  report  describes  the  design,  development,  fabrication 
and  characterization  of  a  hl^  current,  high  voltage  silicon 
four-layer  diode.   The  main  feature  of  tbe  new  four-layer 
diode  is  a  voltage-current  characteristic  which  is,  prior  to 
switching,  similar  to  that  of  an  avalanche  diode.   This 
property  is  achieved  by  short-circuiting  one  emitter-base 
Junction.   The  short-circuiting  takes  place  over  the  entire 
area  in  order  to  maintain  uniform  current  conduction. 
Devices  switching  at  500  volts  or  higher,  with  peak  pulse 
current  capability  of  1000  amperes  or  more  sire  described. 
Since  series  operation  of  many  devices  is  possible  without 
complex  dividing  networks,  the  complexity  of  pulse  modula- 
tor circuitry  is  reduced,  and  resonantly  charged  circuits  can 
exhibit  a  high  degree  of  operating  reliability  and  temperature 
Insensltlvlty.  (Author) 
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by  Dute  C.  Yoola.   Aug  64,  216p  PIBMRI- 1213-64 
Contract  AF30  602  2868.  Prol.  850$,  Task  DI64  02 
RADC  TDR64  332 


Descriptors:  (*Blectrtcal  networUs, 
works.  Circuits,  Matrix  algebra. 
Electronic  circuits. 


Unolssslfled  report 

,  Synthesis),  Net- 
7unctlOQ8,  Polynomials. 


This  report  presents  a  theory  cf  cascade  synthesis  for 
lumped,  passive  n-ports  based  on  a  generalization  of 
Richards'  theorem  to  the  matrix  case.   It  is  first  shown 
that  there  is  a  natural  way  to  define  the  'zeros  of  trans- 
mission' of  a  rational  positive-real  matrix  Z(p)  and  that  the 
munber  of  such  zeros  equals  precteely  (Z),  the  McMillan 
degree  of  Z<p).   By  applying  the  generalized  Richards 
theorem  at  a  zero  of  transmission,  It  is  possible  to  induce 
a  degree  reduction  In  tbe  terminating  impedance  matrix. 
If  the  degree  reduction  is  restricted,  from  the  outset,  to 
equal,  at  most,  one,  two,  or  four  units,  the  process  gener- 
ates tbe  2n-port  analogues  of  the  Richards,  type  E  and 
Darlington  4-terminal  A,  B,  C  and  D  secUons.   The  synthe- 
sis procedure  encompasses  nonreoiprocal  as  well  as  recip- 
rocal networks  and  economic  realisations  are  achieved 
for  all  the  primitive  reciprocal  sections  and  most  of  the 
BonreclDrocal  ones.   (Author) 
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Microwave  Lab.,  Stanford  Univ..  C^ 

MODE  COUPLING  IN  BOUNDED,  OOLD  BEAM-PLASMA 

SYSTEMS. 

Final  rept.  I , 

by  J.  C.  Eidson.    Aug  64,  152p  MI^46 

Contract  AF30  602  3098,  Pro).  557^,  Task  557904 

RADC  TDR64  189 

Unclassified  report 


Partly  supported  by  Hughes  Aircraft  Co. 

Descriptors:  (^Waveguides,  Plasma  medium),  (*Electn» 
beams.  Plasma  physics),  (* Plasma  medium.  Wave  trans- 
mission). Microwaves,  Propagation.  Magnetic  fields. 
Cesium,  Plasma  oscillations. 


The  study  is  concerned  with  the  problem  of  guided  wave 
propagation  and  electron  beam  Interaction  in  bounded  sys- 
tems containing  a  plasma.   The  model  used  in  tbe  study  is  a 
circular  conducting  guide  partially  filled  with  a  uniform, 
stationary,  zero-temperature  plasma  contained  with  a  finite 
axial  dc  magnetic  field.    For  the  electron  beam  interaction 
study  tbe  beam  is  assumed  to  be  of  uniform  cross  section  an 
perfectly  neutralized.  The  modes  Ivblch  exist  in  such  a  sys- 
tem are  studied  from  two  points  of  view.    First  a  detaUed 
treatment  using  the  quasi-static  assumption  is  given.   The 
second  portion  of  tbe  study  of  the  modes  is  directed  at  in- 
cluding tbe  effects  of  the  divergence  free  fields  which  aie 
neglected  in  the  quasi-static  approxknatlon.   The  Interaction 
of  a  neutralized  electron  beam  with  the  niodes  in  the  finite 
plasma  system  is  Investigated  by  means  of  normal  mode 
and  variational,  techniques.   The  results  of  an  experiment 
using  a  thermal  cesium  plasma  which  qualitatively  verify 
the  mode  splitting  and  deformation  predicted  by  the  coupled 
mode  theory  are  presented. 
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DIRECT  CONVERSION  OF  PLASMA 

TO  R.  F.  ELECTROMAGNETIC  ENfllRGY. 

Final  rept., 

by  E.  Levi,  J.  Freldberg,  and  M.  SaUdler 


KINETIC  ENERGY 


Aug  64,  13^    PIBMRI- 1224-64 

Contract  AF30  602  2980,  ProJ.  5573,  Task  557303 

RADC  TDR64  265 

Unclassified  report 

Descriptors:  (*Energy  conversion,  Plasma  physics), 
(♦Plasma  medium.  Energy  conversion)*  (*Mlcrowaves, 
Generators),  Electromagnetic  waves,  Radtofrequency, 
Propagation.  Magnetohydrodynamlcs.  Shock  waves.  Wave 
transmission.  Plasma  oscillations.  Nonlinear  systems. 
Electrons,  Kinetic  theory.  Radar  equipment. 

An  outline  of  the  guiding  principles  and  the  work  accom- 
plished during  the  contract  is  presented.    This  work 
produced:    (1)  a  novel  mathematical  technique  which  makes 
it  possible  to  foUow  the  development  with  time  of  disturb- 
ances and  the  formation  of  shocks  in  magnetized  plasmas; 
(2)  the  discovery  of  hitherto  unknown  wave  propagation 
modes  which  satisfy  the  two  fluid  nonlinear  plasma  dynam- 
ical equations:  (3)  the  experimental  detection  of  radiative 
modes  In  an  impulsively  excited  toroidal  discharae. 
(Author)  ^ 
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Air  Force  Cambridge  Research  Labs.,  Bedford.  Mass. 

IONOSPHERIC  PERTURBATIONS,  SOLAR  FLARES. 

AND  GEOMAGNETIC  STORMS,  CORRELATIONS 

OBSERVED  BY  OBUQUE  LONG-RANGE  HKH- 

FREQUENCY  PROBING. 

Environmental  research  pj^wrs, 

by  Helen  R.  Baker  and  Alfred  E.  Rellly.   Jun  64,  90p 

PpoJ.  4649 

AFCRL  64  455;  AFCRL  ERP22 

Unclassified  report 

Descriptors:  (♦lonospheiic  propagation.  Radio  Inter- 
ference), (♦Solar  flares,  Radio  interference),  (♦Magnetic 
storms.  Radio  interference).  High  frequency.  Radio 
waves.  Attenuation,  lonoqiheric  disturbances.  Correla- 
tion techniques. 

Hi^y  staUe  experimental  hf  radio  links  have  been  es- 
tablished over  long  paths  by  means  of  ionospheric  propaga- 
tion.  The  received  signal  has  been  analyzed  and  Its  vari- 
ability characterized  as  to  type.   It  has  been  possible  to 
correlate  the  occurrence  of  certain  types  of  characteristic 
variations  with  the  occurrence  of  certain  natural  events 
such  as  solar  flares  and  geomagnetic  storms.    Thus  it 
appears  that  these  phenomena  are  associated  with  varia- 
tions In  the  electromagnetic  properties  of  the  ionosphere 
which  perturb  the  signal  propagating  through  It.    Some 
cases  appear  to  be  easily  explainable  by  means  of  fairly 
simple  models  whereas  others  are  unexplained  but  are 
worthy  of  further  study  since  their  eventual  explanation 
could  be  of  great  interest.   (Author) 
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Air  Force  Cambridge  Research  Labs.,  Bedford,  Mass. 
PLASMA  PRODUCED  ANTENNA  PATTERN  DISTORTION. 
Physical  sciences  research  papers, 
by  Daniel  J.  Jacavanco.    Jun  64,  30p 
Pro].  4642.  Task  464202 
AFCRL  64  511;  AFCRL  PSRP28 

Unclassified  report 

Descriptors:  (♦Plasma  sheath.  Antenna  radiation 
patterns),  (♦Antenna  radiation  patterns.  Plasma  sheath). 
Distortion.  Atmosphere  entry.  Reentry  vehicles. 
Antennas,  Ionization.  Mathematical  analysis.  Equations, 
Vacuum  apparatus.  Measurement.  Theory,  Satellite 
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antennas.  Rocket  antennas,  Guided  missile  antennas. 

This  report  describes  an  experimental  attempt  to 
determine  and  measure  the  antenna  pattern  distortion 
produced  by  a  layer  of  plasma.    A  brief  theoretical 
and  experimental  summary  of  the  problem  is  given,  followed 
by  the  theory  pertaining  to  this  particular  e^qperlmental 
geometry.  The  complete  experiment,  Including  the 
generation  and  measurement  of  the  plasma,  the  vacuum 
system,  and  the  antenna  pattern  measuring  equipment  is 
described  in  detail.    Results  are  presented  and  compared 
with  the  theoretical  predictions.    Finally  the  merits  of  the 
e^qieriment  are  weighed  and  future  plans  are  given. 
(Author) 
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Digital  Computer  Lab.,  Univ.  of  Illinois,  Urbana. 

AN  INCREMENTAL  CHARGE  METHOD  FOR  THE 

ANALYSIS  OF  NONLINEAR  CIRCUITS. 

Master's  thesis, 

by  Stephen  John  Nuspl.    6  Aug  64,  88p   ILU-DCL-lbb 

Contract  Nonrl834  15  Unclassified  report 

Descriptors:  (•Circuits,  Numerical  analysis).  Non- 
linear systems.  Numerical  methods  and  procedures, 
Transients,  Electrical  networks.  Topology,  Switching 
circuits.  Transistors,  Tunnel  diodes.  Programming 
*  (Computers). 

Conventional  numerical  methods  for  nonlinear  transient 
circuit  analysis  apply  standard  numerical  procedures  to 
the  equations  obtained  from  Klrchhoff's  laws.   In  this  thesis 
is  developed  a  method  of  analysis  in  which  only  one  of 
Kirchboffs  laws  is  forced  to  bold  and  the  other  is  used  to 
make  numerical  corrections.   The  method  developed  assumes 
that  the  current  law  holds  and  the  voltage  law  may  be 
violated.   To  obtain  sufficiently  simple  numerical  formulas, 
a  circuit  with  a  tree-type  topology  is  assumed.    Relying 
on  this  the  basic  charge  distribution  and  node  voltage 
calculation  formulas  are  derived  for  the  general  branch 
which  may  consist  of  a  resistance,  a  capacitance,  an 
inductance,  a  voltage  source  or  any  series  combination 
of  these.   Since  this  method  favors  current  controlled 
nonlinear  elements,  an  analogous  but  more  restricted 
method  for  conveniently  Including  votage-controlled  devices 
is  developed.   A  brief  discussion  of  errors  and  their  com- 
pensation and  of  stability  is  included.   Because  of  the 
importance  of  diodes  and  transistors,  the  technique  by 
which  they  can  be  efficiently  analyzed  by  the  method  is 
developed.   The  advantages  are  that  the  method  provides 
for  the  models  the  means  for  making  numerical  corrections. 
A  technique  by  which  transmission  lines  can  be  handled 
is  also  described.    A  program  based  on  this  method  is 
presented  through  a  brief  description. 
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Clevite  Corp.,  Bedford,  Ohio. 

PRODUCTION  ENGINEERING  MEASURE  FOR  CERAMIC 

FILTERS. 

Quarterly  rept.  no.  5,  30  Mar-29  Jun  64, 

t^  A.  Lungo.    29  Jun  64,  16p 

Contract  DA36  039AMC0U71E 

Unclassified  report 

See  also  AD-600  382. 

Descriptors:  (•Ceramic  materials.  Filters  (Electromag- 
netic wave)),  (•Filters  (Electromagnetic  wave).  Ceramic 
materials).  Manufacturing  methods.  High  frequency.  Disks, 
Electrodes.  Tuning  devices.  Resonators,  Material  forming. 
Silver,  Resonance,  Coatings,  Material  removal. 


The  iarestlgatloQ  ot  ring  electrode  applloatloB  to  the 
4.3  Mc  radial  first  overtone  disk  has  beeo  completed.  Tbe 
results  of  the  various  techniques  investigated  are  discussed. 
A  different  approach  to  the  screening  technique  is  described 
which  has  Improved  the  yield  of  4.3  Mc  disks  having 
acceptable  ring  electrode  patterns.  The  technique  and  initial 
results  of  tuning  resonators  for  tbe  4.3  Mc  filter  require- 
ments by  tumble  grinding  are  discussed.   Difficulties  en- 
countered in  the  fabrication  of  the  6.0  Mc  resonators  are 
discussed.  (Author) 
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General  Electric  Co.,  Owensboro,  Ky. 
RESEARCH  ON  RADIATION-RESISTANT  HIGH-TEMPER- 
ATURE THERMIONIC  CIRCUITRY. 
Rept.  for  3  Jun  63-May  64. 
Aug  64.  188p 

Contract  AF33  657  11400,  Pro].  4156,  Task  415604 
AL  TDR64  187 

Unclassified  report 

Descriptors:  Thermionic  emission.  Integrated  circuits), 
(•Integrated  circuits,  Electronic  equipment),  (* Modules 
(Electronics).  Packaged  circuits).  High  temperature 
research.  Radiation  damage.  Electron  tubes.  Electron 
tube  parts.  Triodes,  Diodes  (Electron  tubes).  Capacitors, 
Resistors,  Cathode  followers,  Oec^lators.  Printed  circuits, 
IDlelectrtcs.  Computers,  Material  forming,  Metals,  Caramic 
material.  Performance  (Engineering).  Microminiatiu-izatlon 
(Electronics),  Design. 

This  report  discusses  the  progress  and  proWems  en-      * 
countered  in  designing  and  fabricating  radiation  tolerant, 
high  temperature.  Thermionic  Integrated  MlcroModule 
(TIMM)  circuit  elements  and  functional  circuitry.   Tbe 
objectives  of  the  program  were  to  perform  applied  research 
toward  the  evaluation  and  processing  of  materials  exhibiting 
stable  and  superior  physiochemical  characteristics 
over  the  temperature  range  up  to  600C,  and  to  incorporate 
such  materials  into  devices,  modules  and  integrated  circuits 
for  reliable  operation  in  severe  mechanical,  thermal  and 
radiation  environments.    Functional  circuits,  fabricated 
to  demonstrate  feasibility  of  the  TIMM  concept,  have  been 
designed  to  operate  at  580C.   This  program  has  shown  that 
many  opportunities  still  exist  for  further  size  and  weight 
reductions  by  the  combination  of  Individual  circuit  elements 
into  multi-structure,  functional  elements. 
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Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 

RANDOM  NOISE  CONSIDERATIONS  IN  THE  DESIGN  OF 

MAGNETIC  FILM  SENSE  AMPLIFIERS, 

by  H.  Blatt.    17  Aug  64.    80p   LL-GR-1964-6 

Contract  AF19  628  500 

ESD  TDR64  365 

Unclassified  report 

Descriptors:  (•Magnetic  core  storage.  Noise),  (•Thin 
films  Storage  devices),  Noise),  ('Amplifiers.  Noise), 
Transistor  amplifiers.  Signal-to-noise  ratio,  Electronic 
switches.  Resistance  (Electrical),  Radiofrequency 
filters.  Communication  theory. 

A  model  of  a  magnetic  film  sense  system  is  presented. 
Using  the  model  the  mean  time  between  false  readouts  due 
to  random  noise  is  determined  as  a  function  of  the  system 
parameters;  total  magnetic  flux  switched,  switching  time, 
sense  line  resistance,  amplifier  noise  factor  and  linear 
amplifier  filter  efficiency.    (The  filter  efficiency  with 
respect  to  a  given  input  pulse  shape  is  the  signal-to-noise 
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ratio  at  the  output  o*  the  amplifier  divided  by  the  corre- 
sponding slgnal-to-noUe  ratio  at  the  output  of  a  filter 
matched  to  tbe  pulse  shape.)   The  degradation  of  signal-to- 
?°iJir!j*°  °^'"^  ^  Introduction  of  a  quick  reoonrT 
short'  time  constant  is  determined  and  shown  exuert- 
mentally.    (Author)  ^ 
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tay  C.  L.  Shackelford.   7  Jun  64,  iMp 

Cootraot  DA36  039sc85984  F 

1 1        Unclassified  report 

Descriptors:  (•Thyratrons.  Maaufacturlng  methods). 
Hydrogen,  Electron  tube  parts.  Design.  Cooling. 
Performance  (Engineerii^),  Ridiotrequency  power. 

Initial  tests  have  shown  that  the  tube  design  used  for 
four  tubes  meets  the  speclficatioa  requirements  Including 
the  added  requirement  of  30  amperes  maximum  cathode 
heater  current.  The  use  of  fins  to  dissipate  heat  from  the 
external  grid  rings  has  prevented  tbe  occiu-rence  of 
deterlmental  primary  grid  emission  during  the  aging  of  the 
tube.  Changing  tbe  grid  overlap  fW)m  0.160  Inches  to 
0.190  inches  made  no  difference  in  the  firing  cnarac- 
teristics.  The  greater  overlap  will  provide  a  better 
design  for  production  because  m^or  misalignments 
between  the  grids  wlU  not  be  crt^aL   (Author) 


AD-605  330  Dlv.    8,  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

Geoeral  Electric  Co.,  Owensboro,  Ky. 

C-BAND  TRIODE-CAVITY  OSCILLATORS,  PRODUCTION 

ENGINEERING  B4EASURE.  i  i 

Quarterly  progress  rept.  no.  4,  1  |Iar-29  Iday  64, 

by  J.  D.  Marshall.   29  May  64,   4ft> 

Contract  DA36  039AMC01474E     i 

{,      Unclassified  report. 

Descriptors:  (*Triodes,  Microwave  oscillators), 
(•Microwave  oscillators,  Trlodes),  C-band.  Performance 
(Engineering).  Manufacturing  methods.  Test  sets.  Gain, 
Radlofreifjency  power.  Life  expectancy.  Test  equipment. 
Frequency  shift. 

Special  test  ecpiipment  is  described.  The  test  facility 
has  been  Inspected  and  was  found  to  be  acceptable.  The 
second  engineering  sample  was  submitted.   Modifications 
to  the  test  specification  were  discussed.   Preparations  for 
entering  the  prereduction  phase  Nive  been  conmleted. 
(Author) 


AD-605  331  Dlv.    8,  25 

OTS  Prices:  HC  $2.00/MP  $0.50 

Westlnghouse  Electric  Corp.,  Washington,  D.  C. 

500  WATT  SILICON  POWER  TRANSISTOR. 

Quarterly  rept.  no.  4,  1  May-31  Ml  64. 

31  Jul  64,    37p 

Contract  NOber91001,  ProJ.  SR003$304,  Task  9347 

Unclassified  report 

I 

Descriptors:  (*Translstors,  SilldOn),  (*Slllcan, 
Transistors).  Design,  Enci^Mulatton,  Voltage,  Surface 
properties.  Alloys.  Diffusion.  Semiconductors.  Tests, 
Impurities.  Thermal  diffusion. 


Results  of  infra-red  beat  distribution  studies  are  dis- 
cussed.  Detailed  impurity  profile  design  and  geometrical 
mask  configurations  tor  tbe  trtple-dlflUsed  transistor  az« 
presented.   Partial  realization  of  the  designed  structure 
through  fabrication  work  is  shown.   Models  of  the  encap- 
Milatlon  are  displayed.   (Author) 


AD-605  369  Div.    8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Spenj  Gyroscope  Co.,  Great  Neck.  N.  Y. 

WIDE-BAND  BEAM-TYPE  PARAMETRIC  AMPUFIER. 

Rept.  for  1  Jan-30  Apr  64. 

Aug  64,  22p   NA-8210-8364-3 

Contract  AF30  602  3055,  ProJ.  5573,  Task  557301 

RADC  TDR64  280 

Unclassified  rq;>ort 

Descriptors:  (*Parametric  amplifiers,  X  band). 
Microwave  amplifiers.  Broadband.  Superhlfl^  frequency, 
Pumping  (Electronics),  Gain,  Noise  (Radio).  Standing 
wave  ratios.  Electron  guns.  Focusing,  Helixes,  BandwidBi, 
Waveguides,  Electron  tubes.  Magnetic  fields.  Wave 
transmisston,  Signals. 

An  X-band.  beam-type,  parametric  amplifier  capable  of 
operating  in  a  twenty  percent  instantaneous  band  of  fre- 
qiiwicy  is  under  development.   The  device  is  a  degenerate 
type  with  the  pump  frequency  fixed  at  21  Gc.   The  ampU- 
fier  is  to  have  an  r-f  gain  of  25  db  and  a  double-channel 
noise  figure  of  2  db.   The  device  uses  a  modified  bifilar 
helix  as  the  coupler  and  a  resonant  quadrupolar  circuit  as 
tee  pump.   Cold  test  data  on  r-f  match,  cavity  Q,  and 
circuit  loss  for  the  pump  and  coupler  at  their  respective 
operating  frequency  ranges  are  presented.   Best  results 
on  the  coupler  show  that  the  VSWR  Is  nominally  at  2   and 
tee  cold  insertion  loss  Is  about  4  db.    Problems  and  'results 
of  the  first  and  second  devices  constructed  during  tee 
reporting  period  are  discussed.   The  discussion  includes 
d-c  pr^rtles  of  electron  gun  and  electron  beam  focusing, 
coUector  operation,  Kompfner  dip  measurements,  and 
signal  transmission  from  coupler  to  coupler.  Oteer 
problems  such  as  coMpler  and  pump  synchronization,  nolse- 
stripplng,  and  ion  oscillation  are  discussed.    Preliminary 
gain  data  shows  teat  tee  electronic  gain  is  only  about  3  db 
for  a  pump  power  of  7  watts.   (Auteor) 


AD-605  376 
OTS  Prices: 


Dlv.   8 
HC  $5.00/MF  $1.00 


Shockley  Transistor  Dlv.,  Clevite  Transistor,  Palo  Alto 
Calif.  '  • 

RESEARCH  AND  INVESTIGATION  OF  INVERSE  EPITAXIAL 

UHF  POWER  TRANSISTORS.  "aia*. 

Rept.  for  Jul  63-Jun  64. 

by  A.  Goetzberger  and  R.  M.  Scariett.   Sep  64.  174p 

Contract  AF33  657  11403,  ProJ.  4460   Task  446001 

AL  TDR64  207 

Unclassified  report 

Descriptors:  (•Transistors,  Ultrahigh  frequency) 
SUicon,  Epitaxial  growth.  Design,  Diffusion,  Impurities, 
Ion  bombardment.  Electrical  properties.  Packaging. 

The  report  describes  development  work  toward  a  10 
watt  500  Mc  silicon  npn  epitaxial  transistor.   An  extensive 
design  theory  permits  calculation  of  important  material 
and  geometrical  parameters  to  realize  a  given  performance. 
Diffusion  studies  produced  a  greater  understanding  of  the 
emitter  dip  effect,  but  lacked  the  control  necessary  for 
thin,  heavUy  doped  layera.   Ion  bombardment  doping  and 
epitaxial  base  growte  are  described;  bote  these  methods 
are  promising  but  require  further  development.   Devices 
were  produced  giving  iq)  to  7  watts  at  500  Mc  wite  4  db 
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gain.   An  Important  device  principle,  tbe  aborted  emitter, 
is  described.    Methods  of  evaluaUng  contact  resistance 
and  designing  control  structures  for  diffusion  evaluation 
are  discussed.   (Autbor) 


AD-605  389 
OTS  Pfices: 


DiT.    8.  14,  17,  26 
HC  $5.00/'MF  $1.00 


Vallecites  Atomic  Lab.,  General  Electric  Co., 

Pleasanton,  Calif. 

RESEARCH  AND  DEVELOPMENT  PROGRAM  OF 

THERMIONIC  CONVERSION  OF  HEAT  TO  ELECTRICITY, 

VOLUME  L 

Final  technical  summary  rept.  no.  3,  31  Oct  63-30  Jun  64, 

by  R.  H.  Bristow,  L.  N.  Grossman,  and  A.  J.  Kaznoff. 

30  Jun  64,    178p   GEST-2035 

Contract  NObs 88578,  Projs.  SR007  1201,  ARPA  Order  219, 

Tasks  1,  2 

Unclassified  report 

Descriptors:    (♦Thermionic  converters.  Electric 
insulation),  (•Electric  insulation.  Coatings),  (*Corro8ton 
inhibition.  Coatings),  Energy  conversion.  Aluminum 
compounds,  Oxides,  Electrical  conductance.  Metal 
coatings,  Refractory  coatings.  Refractory  metal  alloys. 
Tungsten,  Molybdenum,  Cermets.  Nickel,  Niobium, 
Composite  materials,  Bonding,  Sintering,  Ceramic 
materials.  Seals  (Stoppers),  Corrosion,  Cesium,  Vapors, 
High-temperature  research.  Life  e;q)ectancy.  Environ- 
mental tests.  Tantalum,  Brazing,  Palladium  alloys.  Cobalt 
alloys,  Nickel  alloys.  Chromium  alloys.  Chromium,  Iron, 
Palladium.  Platinum. 

The  electrical  conductivity  of  Lucalox  alumina  has  been 
measured  under  conditions  representing  the  operational 
environment  of  a  thermionic  diode.   Tungsten  and 
molybdenum  based  coatings  have  been  develc^ed,  metal- 
lized to  alumina  and  tested  in  cesium  vapor  for  over  2000 
hours,    Multilayered  cermets  were  prepared  but  failed  to 
prove  electrically  insulating.   Alxmilna-to-nlckel  and 
Alimaina-to-niobium  shim  seals  were  prepared  and  tested  for 
extended  periods  of  time.   The  joining  of  various  refractory 
metals  to  metallized  alumina  using  diffusion  bonding,  brazing, 
and  braze-dlffusion  bonding  techniques  were  investigated. 
The  cesium  corrosion  resistance  of  various  materials  and 
seals  was  determined  at  lOOOC.    (Author) 


AD-605  390  Dlv.    8,  12,  14,  26 

OTS  Prices:  HC  $4.00/MF  $1.00 

Antenna  Lab.,  Ohio  State  Univ.  Research  Foundation, 

Columbus. 

PROCEEDINGS  OF  THE  OSU-RTD  SYMPOSIUM  ON 

ELECTRO-MAGNETIC  WINDOWS  (7th),  2-4  JUNE  1964. 

VOL.  I:  SESSION  I:  OBJECTIVES  AND  NEW  TECHNIQUES 

SESSION  n:  MATERIALS  FOR  HIGH  TEMPERATURE 

APPLICATIONS, 

comp.  by  Alan  1.  Slonim.   4  Jun  64,  148p 

Contract  AF33  615  1081 

Unclassified  report 

Descriptors:  (^Waveguide  windows,  Symposia), 
(♦Radomes,  Symposia),  Materials,  Processing,  Boron 
compounds.  Nitrates,  Material  forming.  Physical 
properties,  Microstructure,  Waveguides,  Refractory 
materials.  Reentry  vehicles.  Antennas,  Aerodynamic 
beating.  Ablation,  High-temperature  research.  Alumi- 
num compounds.  Reports,  Phosphates,  Electromagnetic 
waves.  Wave  transmission.  Design,  Ceramic  materials, 
SUicon  compounds.  Nitrides,  Plastics,  Graphite,  Composite 
materials.  Guided  missile  components. 

The  papers  presented  In  this  report  were  submitted  for 


Oe  Seventh  Sympoetum  on  Electromagnetic  Windows  and 
are  published  In  five  volumes  as  follows:   Vol.  1  -  Objec- 
tives and  New  Techniques,  Materials  for  High  Temperature 
Applications;  Vol.  2  -  Electrical  Design,  Structural  Design 
for  Large  Radomes;  Vol.  3-  Fabrication  and  Testing  of 
Airborne  Radomes,  Hypersonic  Envlromnent;  and  Vols.  4 
and  5  -  Oral  papers  received  too  late  for  Inclusfon  In  Vols. 
I,  n,  and  m.   Papers  submitted  for  tbe  proceedings  only. 


AD-605  391  DlT.    8,  12.  14,  28 

OTS  Prices:  HC  $6.00/MF  $1.50 

Antenna  Lab.,  Ohio  State  Univ.  Research  Foundation, 

Columbus. 

PROCEEDINGS  OF  THE  OSU-RTD  SYMPOSIUM  ON 

ELECTROMAGNETIC  WINDOWS  (7th)  2-4  JUNE  1964. 

VOL.  ni:  SESSION  V:    FABRICATION  AND  TESTING  OF 

AIRBORNE  RADOMES.   SESSION  VI:  HYPERSONIC 

ENVIRONMENT. 

comp.  by  Alan  L  Slonim.   4  Jun  64,  292p 

Contract  AF33  615  1081  ' 

Unclassified  report 

Also  see  AD-605  400 

Descriptors:  (•Radomes,  Symposia),  (*WaveguidP 
windows.  Symposia).  Airborne,  Supersonic  flig^. 
Antennas,  Materials.  Erosion,  Water.  Dielectrics. 
High  temperature  research.  Ceramic  materials. 
Sandwich  construction.  Manufacturing  methods. 
Design,  Construction,  Refractory  materials.  Reentry 
vehicles.  Testing,  Ablation,  Plastics,  Laminated 
plastics,  Glass  textiles.  Composite  materials.  Filament 
wound  construction.  Bonding,  Adhesives,  Casting,  Guided 
missile  components. 

The  papers  presented  in  this  report  were  submitted 
for  the  Seventh  Symposium  on  Electromagnetic  Windows 
and  are  published  in  five  volumes.   Vol.  3  concerns 
Fabrication  and  Testing  of  Airborne  Radomes  and 
Hypersonic  Environment. 


AD-605  392  Dlv.    8.  12.  14.  26 

OTS  Prices:  HC  $6.00/MF  $1.25 

Antenna  Lab.,  Ohio  State  Univ.  Research  Foundatloo, 

Columbus. 

PROCEEDINGS  OF  THE  OSU-RTD  SYMPOSIim  ON 

ELECTROMAGNETIC  WINDOWS  (7th),  2-4  JUNE  1964. 

VOL.    IV:  ORAL  PAPERS  RECEIVED  TOO  LATE  FOR 

INCLUSION  IN  VOLS.    I,  O,  AND  HI.    PAPERS  SUBMITTED 

FOR  THE  PROCEEDINGS  ONLY, 

comp.  by  Alan  L  Slonim.  4  Jun  64,  214p 

Contract  AF33  615  1081 

Unclassified  report 

Also  see  AI>-605  391. 

Descriptors:  (♦Radomes,  Symposia),  (♦Waveguide  win- 
dows. Symposia),  Re-entry  vehicles.  Aerodynamic  heatli^. 
Telemetering  antennas.  Materials,  Manufacturing  methods. 
Erosion,  Water,  Construction,  Microwaves,  Measurement, 
Interierometers,  Microwave  relay  systems.  Antennas, 
Testing,  Ceramic  materials.  Glass  textiles.  Steel, 
X-band,  Very  high  frequency.  Finishes  and  Finishing, 
Guided  missile  components. 

The  papers  presented  In  this  report  were  submitted  for 
the  Seventh  Symposium  on  Electromagnetic  Windows  and 
are  published  In  five  volumes.    Volume  4  concerns  the 
general  fields  of  radome  design,  construction,  and 
applications. 
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AD-605  393  Dlv.   8,  12,  141,26 

OTS  Prices:  HC  $6.00/MF  $1.J 

Antenna  Lab.,  Ohto  State  Univ.  lUsearch  Foundation. 

Columbus. 

PROCEEDINGS  OF  THE  OSU-RTD  SYMPOSIUM  ON 

ELECTROMAGNETIC  WINDOWS  (7th),  2-4  JUNE  1964. 

VOL.  V:  PAPERS  SUBMITTED  FOR  THE  PROCEEDINGS 

comF.  by  Alan  L  Slonim.  4  Jun  M,  215p 
Contract  AF33  615  1081 


Also  see  AD-605  392 


Unclassified  report 


Descriptors:  (*Radomes,  Symposia);  (*Wavegulde  windows. 
Symposia),  Electrical  properties.  Design.  Dielectrics. 
Materials.  Construction.  Wave  transmission.  Aerodynamic 
heating.  Supersonic  flight.  Ceramic  materials,  Plasma 
sheath,  Dielectrics,  FeaslbUlty  studies,  Siqjports. 
Collimators,  Configuration,  MesBurement,  X-band. 
K-band.  PlasUc  coatings.  Coatings,  Glass  textUes, 
Laminates,  Honeycomb  cores,  Sandwltch  construction,     ' 
IhfiateaUe  structures.  Guided  Qdssile  components. 

The  papers  presented  In  this  report  were  submitted  for 
the  Seventh  Symposium  on  ElectromagneUc  Windows  and 
are  published  In  five  volumes.    Volume  5  Includes  the 
general  field  of  radome  design,  performance,  characteristics 
and  construction  material.  ' 


AD-605  397  Dlv.    8,  5 

OTS  Prices:  HC  $2.00/MF  $0.50 

Aerospace  Corp.,  Los  Angeles,  Calif. 
COMPOSITE  CODED  COMMUNICATIONS, 
by  C.  S.  Lorens  and  D.  J.  Braverman. 
May  64,   33p   TDR-269(4540-80)-a 
Contracts  AF04  695  269,  N123  60630  34804A 
SSD  TDR64  102 

Unclassified  report 


I 


atuOy  made  In  cooperation  with  ttU  CallfomU  Inst,  of 
Tech.,  Pasadena,  Calif. 

Descriptors:   (♦Coding,  Communication  systems), 
(♦Communication  systems.  Codlqg),  Synchonlzatlon 
(Electronics),  Decoding.  Signal-to-nolse  ratio. 
Band  width.  Gain,  Modulation,  Radiofrequency  inter- 
ference. Correlators,  Statistical  processes.  ProbablUty, 
Communication  theory. 

This  paper  presents  an  InvesUgatlon  of  the  use  of  composite 
codes  for  the  synchronization  coded,  coherent  communlcaUon 
systems.   The  paper  considers  composite  transmitter  codes 
that  minimize  synchronization  tlms  and  composite  receiver 
codes  that  maximize  processing  giOn.  Bounds  on  synchroni- 
zation time  are  obtained  as  functions  of  the  code  uncertainty, 
probability  of  synchronizaUon  error,  slgnal-to-nolse  ratio, 
and  composite  code  degree.  These  bounds  are  compared 
with  similar  bounds  on  acqulsltloQ  time  required  to  construct 
the  composite  code  when  only  the  periods  of  the  components 
are  known.   (Autbor)  ' 


AD-605  400  Dlv.   8,  12,  14,  it,  26 

OTS  Prices:  HC  $6.00/MF  $1.50 

I 

Antenna  Lab.,  Ohio  State  Univ.  HeiiBarch  FoundatlCMi, 
Columbus.  r 

PROCEEDINGS  OF  THE  OSU-RTb  SYMPOSIUM  ON 
ELECTROMAGNETIC  WINDOWS  (7th),  2-4  JUNE  1964. 
VOL.  n,  SESSION  ni:    ELECTRICAL  DESIGN. 
SESSION  IV:   STRUCTURAL  DESIGN  FOR  LARGE 


RADOMES. 

comp.  by  Alan  I.  Slonim.    1964,  283p 

Contract  AF33  615  1081 


Unclassified  report 


Also  see  AE>-605  390 


Descriptors:  (♦Radomes,  Symposia),  (♦Waveguide 
windows.  Symposia),  Supersonic  flight.  Aerodynamic 
heating.  Electrical  properties.  Dielectrics.  Materials, 
Slot  antennas.  Antennas,  Radar  antennas.  Aircraft 
antennas.  Design.  Antenna  configurations.  Sandwich 
construction.  Ceramic  materials.  Foams,  Structural 
properties,  Metals,  Silver.  Glass  textiles.  Reinforcing 
materials.  Laminated  plastics.  Plastics,  Composite 
materials.  Aluminum,  Coatings,  Honeycomb  cores. 
Inflatable  structures.  Guided  missile  components. 

The  papers  presented  In  this  report  were  submitted 
for  the  Seventh  Symposium  on  Electromagnetic  Windows 
and  puWlshed  in  five  volumes.   Vol.  2  concerns  Electrical 
Design  and  Structural  Design  for  Large  Radomes. 


AD-605  418  Dlv.    8,  25 

OTS  Prices:  HC  $4.00/MF  $0.75 

Microwave  Devices  Lab.,  Univ.  of  Utah,  Salt  Lake  City. 

MICROWAVE  DEVICE  AND  PHYSICAL  ELECTRONICS 
LABORATORY   CONSOLIDATED  QUARTERLY  REPORT 
FOR  THE  PERIOD  APRIL  1-JUNE  30,  1964. 
30  Jun  64,  141p    M0L-Q9 
Contracts  Nonrl288  05,  AF04  693  439 

Unclassified  report 

See  also  AD-601  896. 

Descriptors:   (♦Microwave  Equipment,  Optical 
phenomena),  (♦Electron  beams.  Microwave  fi^equency), 
(♦Quantum  mechanics,  Microwave  frequency),  (♦Plasma 
physics.  Microwave  frequency).  Backward  wave  oscil- 
lators. Dielectrics,  Circuits,  Cyclotron  waves.  Wave- 
guides, Lasers,  Tunneling  (Electronics),  Masers, 
Plasma  oscillations.  Rocket  motors,  Exhaust  gases. 
Superconductivity. 

Contents:   A  36-40  kMc  multtple-ladder  circuit 
backward-wave  oscillator;  Dielectric  slow-wave  circuits; 
Rotating  beam  devices;  Cyclotron-wave  device;  Multiple- 
beam  Interactions;  Magneto-electric  beam  compression; 
Transverse  beam  waves;  A  two-millimeter  backward-wave 
oecillator;  Irradiated  laser  materials;  Tunneling  studies; 
Millimeter  wave  masers;  Gas  laser  studies;  Waves  in 
plasmas;  Plasma  generation  and  measurements;  Plasma 
for  a  coupling  medium;  Rocket  exhaust  studies; 
Siqierconductivlty. 


AD-605  419  ■  Dlv.    8,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Coordinated  Science  Lab.,  Univ.  of  Illinois,  Urbana. 
OPTIMAL  MATCHING  OF  NONLINEAR  n-PORT  NETWORKS 
by  R.  A.  Rohrer  and  J.  P.  Hemer.   Jul  64.  24n 
CSL-R-221  *^ 

Contract  DA28  043AMC00073E 

Unclassified  report 

Descriptors:  (♦Electrical  networks.  Optimization) 
rrunnel  diodes,  Networks),  Nonlinear  systems,  Calcuhis 
of  variations.  Power,  Voltage,  Topology,  Circuits. 

The  classical  calculus  of  variations  is  applied  to  find  the 
conditions  for  maximum  energy  transfer  in  nonlinear  n- 
port  networks.    The  general  matehing  problem  is  discussed, 
and  the  sufficient  conditions  for  the  t^imal  load  network 
are  given  in  terms  of  the  time  domain  behavior  of  the  net- 
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work.   The  optimal  match  for  a  tunnel  diode  Is  given  as  a 
speclallzatlOD  of  the  general  results.   (Author) 


AD-605  420  Div.    8,  15 

OTS  Prices:  HC  $2.00/MF  $0.50 

Coordinated  Science  Lab.,  Univ.  of  Illinois,  Urbana. 
AN  EXTENSION  OF  DASHER  SYNTHESIS, 
by  Bruce  D.  Elliott.   Aug  64,  45p   CSL-R-231 
Contracts  DA28  043AMC00073E,  AF49  638  1383 

Unclassified  report 

Descriptors:  (*Synthesls,  Electrical  networks), 
(♦Electrical  networks.  Synthesis),  Complex  numbers. 
Inequalities,  Functions,  Matrix  algebra,  Netwoiics,  Electrli 
terminals. 

A  study  is  given  of  conditions  under  which  a  specified 
nonmlnimum  phase  transfer  function  may  be  realized  as  a 
cascade  of  common  terminal  RC  structures,  each  of  which 
realizes  a  pair  of  complex  zeros.    SpecificaUy,  conditions 
are  derived  which  must  be  satisfied  by  a  driving  point 
admittance  If  a  section  producing  a  pair  of  zeros  in  a 
portion  of  the  right  half-plane  is  to  be  removed  and  an  RC 
function  is  to  remain.   The  simplest  section  parameters 
consistent  with  this  objective  are  chosen  and  inequalities 
are  derived  which  assure  positive  solutions  for  the  un- 
specified constants.   A  technique  is  also  derived  for  the 
conversion  of  the  complete  admittance  description  of  a 
common  terminal  section  to  a  physical  network  based  on 
node  insertion  in  the  admittance  matrix  and  sufficient 
inequalities  are  given.   (Author) 


AD-605  421  Dlv.   8,  15 

OTS  Prices:  HC  $2.00/MF  $0.50 

Coordinated  Science  Lab.,  Univ.  of  Illinois,  Urbana. 
•PSEUDO  CUTS  AND  THEIR  APPLICATIONS, 
by  Wataru  Mayeda.  Jul  64,  29p  CSL-R-233 
Contracts  DA28  043AMC00073E.  AF49  638  1383 

Unclassified  report 

Descr^tors:  (*Set  theory.  Circuits),  (*Circults,  Set 
theory),  Graphics,  Theorems,  Groups  (Mathematics), 
Networks. 


AD-605  426  Div.    8.  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Coordinated  Science  Lab.,  Univ  of  nitnois,  Urbana. 

INITIATION  OF  ELECTRICAL  BREAKDOWN  IN 

ULTRAHIGH  VACUUM, 

by  D.  Alpert,  D.  A.  Lee,  E.  M.  Layman,  and  H.  E. 

Tomaschke.    Aug  64,  68p   CSL-R-234 

C(Hitract  DA28  043AMC00073E 

Unclassified  report 

Descriptors:  (♦Electrodes,  Reliability  (Electronics)), 
Field  emission.  Electric  fields.  Electric  currents. 
Tungsten,  Vacuum. 

Existing  theories  for  the  initiation  of  electrical  breakdown 
are  reviewed,  together  with  the  experimental  observations 
on  which  they  are  based.    Experiments  described  have 
extended  the  available  data  on  electrical  breakdown  between 
broad  area  electrodes  under  ultrahigh  vacuum  conditions. 
The  results  are  interpreted  on  the  basis  of  a  single  picture 
which  explains  and  relates  the  phenomena  of  predischarge 
currents  and  the  Initiation  of  breaJcdown.    Based  on  field 
emission  from  sharp  submlcroscoplc  points,  this  picture 


predicts  breakdown  when  the  local  electric  field  at 
the  cathode  reaches  a  critical  value.   The  local  field,  which 
for  broad  area  electrodes  may  be  much  larger  than  the 
average  fltild.  Is  deduced  from  observations  of  field 
emission  prior  to  breakdown.    When  properly  analyzed, 
data  for  tungsten  electrodes  from  this  research  and 
several  others  Indicate  a  value  for  the  electrical  field 
at  breakdown  which  is  Independent  of  gap  spacing  or 
geometrical  confifuratlon  for  voltages  up  to  250  kV. 
(Author) 


AD-605  429  Dlv.    8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Army  Electronics  Labs.,  Fort  Monmouth,  N.  J. 

CONSTRUCTION  AND  PERFORMANCE  OF  HIGH 

CURRENT  AIR-GAP  SWITCHES. 

by  Rudolf  G.  Buser  and  John  J.  Sullivan.  JUI  64.  30p 

Task  lAO  10501B010  34 

USAEL  TR2484 

Unclassified  report 

Descriptors:  (*Electronic  switches.  Design),  Electrodes. 
Electric  currents.  Voltage,  Inductance,  Transformers, 
Atmospheric  electricity.  Plasma  physics.  Electronics, 
Performance  (Engineering). 

From  an  experimental  study  of  the  properties  of  single- 
channel  air-gap  switches,  the  design  and  performance  of 
efficient  multi-channel  switches  are  derived.    These 
switches  have  the  ability  to  handle  currents  of  several 
million  amperes,  to  hold-off  high  voltages,  and  to  switch 
In  times  of  the  order  of  10  to  the  minus  8th  power  seconds, 
with  an  Inductance  In  the  order  of  10  to  the  minus  8th 
power  henries.    (Author) 


AD-605  432  Div.    8,  30 

OTS  Prices:  HC  $4.00/MF  $1.00 

Remington  Rand  Univac  Dlv.,  Sperry  Rand  Corp., 

St.  Paul,  Minn. 

INTEGRATED  CIRCUIT  STUDY. 

Final  rept.  1  Jun  63-1  Jul  64. 

Aug  64,  14^    PX-3266 

Contract  NOb8r89341 

Unclassified  report 

See  also  AD-419  156. 

Descrtptors:  (*Integrated  circuits.  Computers),  Diodes 
(Semiconductor),  Reliability  (Electronics),  Stresses, 
Failure  (Mechanics),  Tests,  Standards,  Performance 
(Engineering). 

The  poesiblllty  of  replacing  state-of-the-art  multi-chip 
circuits  c\irrently  used  In  the  CP667  computer  with  newly 
developed  monolithic  circuits  was  Investigated.    Multi-chip 
units  of  the  variety  used  In  the  CP667  from  two  manufac- 
turers were  Investigated.    To  further  Investigate  monolithic 
characteristics,  three  other  monolithic  circuit  types,  two 
from  a  third  manufacturer,  v/^re  studied.   One  unit  of  each  of 
the  ten  types  was  opened  for  structural  analysis.   Similarly 
each  unit  which  failed  catastrophic  ally  during  the  various 
stresses  was  opened  and  the  cause  of  failure  was  determined. 
Stresses  Included  a  series  of  Incoming  tests  to  establish  a 
basis  of  comparison,  operating  life  tests,  a  series  of 
environmental  stresses,  and  performance  testing.   On  the 
basis  of  the  tests  It  was  concluded  that  the  Westlnghouse 
monolithic  DTL  circuits  approached  the  standard  required 
for  multi-chip  circuits  In  the  CP667.    Falluie  analysis  re- 
vealed that  noost  failures  were  associated  with  wire  bonds. 
The  larger  number  of  leads  In  nniltl-chlp  circuits  Increased 
the  chances  of  failure  In  these  units.    (Author) 
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AD-605  435  Dlv.    8 

OTS  Prices:  HC  $2.00/MF  $0.S  I 

Dlinols  Univ.,  Urbana. 

!^"oi^^  REFLECTOR  FABRY-PEROT  RESONATORS 
AT  CENTIMETER  WAVELENGtBS  "Aiwita 

Master's  thesis, 
by  Robert  Jules  Panneton.  1964,;  «7p 

Unclassified  report 


ulpment. 


Descriptors:  (•Microwave  equliiment.  Cavity  resonators). 
(•Cavity  resonators.  X  band).  Reflectors.  Spheres,  Inter- 
ferometers. Microwave  frequency.  Design,  Construction. 
«jperatlon.  Frequency  meters. 

Resonators  consisting  of  a  single  concave  spherical  re- 
nector  and  a  plane  reflecting  surface  separated  by  dte- 
tances  up  to  the  radius  of  curvature  of  the  spherical  re- 
flector are  considered.   The  purfMe  was  to  investigate 
the  poaslbllity  of  extending  the  theory  of  the  spherical 
mirror  Fabry-Perot  resonator  to  wavelengths  in  the  X-band 
region.   A  spherical  mirror  Fabry-Perot  Interferometer 
(Tabry-Perot  Spherlque)  was  designed,  constructed,  and 
S^^T/V,  Measurements  were  made  at  wavelengths  between 
8.2-12.4  Gc  where  microwave  equipment  was  conveniently 
available.    Preliminary  measurenients  of  the  microwave 
performance  of  a  spherical  plate  FF  Interferometer  are 
pi^sented  and  compared  with  theory.    The  major  part  of 
the  experlmentel  program  was  devoted  to  demonstrating 
the  feasibility  of  building  an  acceiptable  cavity  at  such  re- 
Utively  long  wavelengths  (3  cm)  and  to  showing  that  the 
^dieted  theoretical  results  can, be  achieved  in  practice. 
(Author) 


AD-605  437  DIt.    8.  3S 

OTS  Prloea:  HC  13.00/MF  $0.50 

I'SU^  Univ..  Bethlehem.  Pa. 

THE  PIN  DIODB  AS  A  MICROWAVE  MODULATOR. 

Master's  thesis, 

by  Martin  Clark  Fags.  1964.  51p  i 

I       Unolassified  report 

Descriptors:  (•Diodes  (Semloowtoctor).  Modulators) 
(•Modulators,  Microwave  frequewy).  Modulation,  Micro- 
wave e(|Jlpment,  Circuits,  X  band,  L  band.  Radiofrequency 
power.  Coaxial  cables,  Waveguldea,  Petformance 
(Engineering).  ii 

Increased  use  of  radio  oomnmnlcMtion  has  brou^  use 
of  U^r  and  higher  frequencies  la  the  eleotromagnetle 
•peotrum.  While  transmission  fre«|uenoies  have  risen. 
InteUlglWe  and  uMful  Informatloo  to  stUl  contained  to 
loidlo  and  other  low  frequency  slgBtlB.  Henoe  modulatlan. 
Uw  electronic  process  of  mixing  UMee  two  signals.  Is 
a  fundamental  part  of  this  development.  Unfortunately, 
modulation  methods  used  with  low  fl-equenoy  carrier  droutts 
S-°?m°^*."*  "*»»¥••*  mlcrwave  carrier  frequ«»le.. 
The  PIN  diode  is  a  Blnq>Ie  semloooduotor  device  whose 
properties  lend  it  to  effective  use  as  a  modulator  at 
miorowavefre<»ienoies.  This  paper  is  oonoemed  with  a 
brtef  theoretical  preaeotatlon  of  actual  modulating  droults 
•nddlsousslon  of  their  operation  and  results  obtained. 
(Author) 


AD-606  449  DlT.   8.  2S 

OTS  Prices:  HC  $2.00/MF  $0.60 

Case  Inst,  of  Tech.,  Cleveland,  Ohio. 

NETWORK  SYNTHESIS  THROUGH  HYBRID  MATRICES 

Solentlflc  rept.  no.  4, 

^R.  J.  Duffin.  D.  Hazony.  and  N.  Morrison.  18  Aug  64. 

?2^f*«  »•  •^  "•••  P~J-  ^^»  Task  563602 
AFCRL  63  668  „«^,  «  .-  ^ 

Unolasalfled  npoxt 


Etescriptors:  (♦Electrical  networics.  Synthesis),  (♦Matrix 
algebra.  Electrical  networks),  Transformers,  Networks, 
Electrical  impedance.  Combinatorial  analysis.  Comolex 
variables.  ^^ 

B  is  shown  that  the  hybrid  parameter  matrix  of  a 
passive  n-port  network  is  a  positive  real  matrix  function. 
The  hybrid,  chain  and  Immittance  parameter  matrices  all 
have  the  same  degree.  The  concept  of  combinatorial 
equivalence  Is  extended  from  the  linear  prtjgramming 
Held  to  network  synthesis.   An  n-port  extension  of  the 
Brune  synthesis  procedure  Is  given.   A  novel  concept  of 
<»«Ki«e  enumeration  is  given.   (Author) 


AD-606  472  Dlv.   8 

OTS  Prices:  HC  $1,00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

LENS  ANTENNA  WITH  ROLLING  BEAM  IN  A  WIDE 

SECTOR, 

by  Yu.  A.  Zaltsev.    15  Jul  64,    14p 

FTD  TT64  628:  TT  64  71320 

Unclassified  report 

Unedited  rough  draft  trans,  of  Radlotekhnlka  (USSR) 
1963.  v.  18,  no.  U.  p.  20-26. 

Descriptors:   (♦Lens  antennas,  Aatenna  radiation 
patterns),  (♦Antenna  radiation  patterns.  Lens  antennas) 
lAmeberg  lens  antennas.  Antenna  configuraUons,  Beams' 
(Electromagnetic),  Scanning,  Conical  bodies.  Wave 
transmission.  Mathematical  analysis.  Design,  USSR. 

This  report  is  devoted  to  the  calculation  of  an  antenna, 
assuring  radiation  pattern  control  of  'pencU'  type  at 
greater  speed  and  in  broader  limits.  The  antenna  represents 
a  Side  surface  of  a  truncated  cone  with  the  'focusing' 
structure  applied  to  it.   To  sweep  the  side  surface  of  a 
cone  a  Luneberg  type  flat  lens  is  used.   (Author) 


AD-605  478 
OTS  Prices: 


Dlv.   8,  25 
HC  $6.00/MF  $1.00 


Electronic  Defense  Labs.,  Mountain  V^ew,  Caltf. 
RESEARCH  OF  TECHNIQUES  FOR  LIGHT  MODULATION 
DETECTION.   PART  L   AMPLITUDE  DEMODULATOFSr 
Pinal  rept,  pt.  1,  16  May  62-15  May  63, 

^i^-rr^t^l^.'  °-  ^-  ^'^^■'  «•  T«»^.  A.  E.  Slegman. 
and  R.  T.  McKehzle.   Jun  64,  15^  b""^ 

Contract  AF33  667  8996.  ProJ.  4166.  Task  415610 
AL  TDR64  181  PI 

Unclassified  report 
Also  see  AD-410  264 

Descriptors:  (♦Light,  Demodulation).  (♦Amplitude  mod- 
ul^on,  Light),  (♦Phototubes.  Microwave  equipment) 
Light  communlcaUon  systems.  Traveling  wave  tubes. 
Lasers,  Broadband,  Microwave  frequency.  Photo- 
multipliers.  Electron  guns.  Light  transmission.  Velocity. 
Demodulators.  Noise  (Radio),  Electron  density.  Photo- 
cathodes.  Design.  Construction,  Tests. 

The  results  of  a  one-year  appUed  reseaioh  program  on 
the  demodulation  of  anvlltude-modulated  (AM)  light  are 
presented.  Sufficient  information  is  provided  for  the 
detaUed  understanding,  design,  and  use  of  traveling-wave 
mterowave  phototubes  (TWPs).  the  most  piomiaiaf 
detector  for  broadband-modulated  light.  The  report 
Includes:  (1)  the  Idealized  analysis  which  first  pointed  out 
the  more  important  TWP  design  considerattons  and  op- 
erattng  characteristtos;  (2)  a  more  complete  computer- 
aided  analysis  which  gives  detaUed  intormatton  onthe 
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affects  of  the  various  beam-circuit  parameters  and  op- 
erating conditions;  and  (3)  an  analysis  of  the  electron  gun 
region,  with  emphasis  on  velocity  spread  and  current 
density  effects.    The  results  of  a  detailed  experimental 
analysis  of  the  TWP  are  presented,  providing  both  verifi- 
cation of  the  more  complete  theoretical  treatment  and 
Information  on  generally-useful  photodetector  test  tech- 
niques.   Experimental  data  are  jfiven  on  several  other  types 
of  pbotodetectors.    A  discussion  of  the  design  and  con- 
struction of  TWPs  with  S-1  pbotocatlwdes  contains  material 
of  practical  Importance  to  TWP  builders. 


AD-605  490  Dlv.    8,  26 

OTS  Prices'.  HC  $2.(K)/MF  $0.50 

Hamilton  Standard  Div.,  United  Aircraft  Corp., 

Windsor  Locks,  Conn. 

ENHANCED  MICRO-MODULE  INTERCONNECTIONS.    AN 

HERMETIC  PACKAGING  SYSTEM  FOR  THE  INTEGRATION 

OF  MICRO  CIRCUITS. 

Quarterly  rept.  no.  4,  1  Apr-30  Jun  64, 

Iqr  R.  Collins  and  D.  J.  Garlbottl.   30  Jun  64,  47p 

HSER-3027 

Contract  DA36  039AMC03620E 

Unclassified  report 


Rept.  on  Production  Engineering  Measure. 
AD-602  271. 


Also  see 


Descriptors:  (*Integrated  circuits,  Manufacturing  methods), 
(•Microminiaturization  (Electronics),  Integrated  circuits). 
Welding,  Electron  beams.  Hermetic  seals.  Modules 
(Electronics),  Semiconductor  devices.  Packaging, 
Packaged  circuits.  Brazing,  Electroplating,  Ceramic 
materials.  Environmental  tests,  Thermal  stresses.  Shock 
(Mechanics),  Vibration,  Thin  films  (Storage  devices). 
Production. 

Fifteen  engineering  model  design  enhanced  micro  modules 
were  assembled  and  tested  under  the  following  environ- 
ments; thermal  shock,  vibration,  mechanical  shock,  and  leak 
tests.   Ten  ten-stage  binary  divider  enhanced  micro  modules 
were  also  assembled  and  tested.   These  modules  demon- 
strated the  compatibility  of  the  interconnection-packaging 
system  with  solid  state  integrated  circuits.   The  electro- 
plated portion  of  the  terminated  mlcrowafer  was  increased 
in  length  from  .005  to  .009  inches  to  eliminate  opens  which 
were  occurring  during  stack  welding.   The  mlcrowafer  stack 
welding  machine  In  conjunction  with  the  automatic  electron 
beam  programmer  was  Installed  within  the  electron  beam 
machine  and  Its  functions  checked.   All  eleven  brazing 
fixtures  required  for  the  fabrication  of  the  header-transfer 
wafers  are  operational.   Significant  strides  toward  the  goal 
of  developing  the  laboratory,  electroplating  facility  into  a 
production  facility  were  also  made  during  this  period. 


AD-605  497 
OTS  Prices: 


Dlv.    8,  25 
HC  $2.00/MF  $0.50 


Lansdale  Dlv.,  Phllco  Corp.,  Pa. 

RESEARCH  AND  DEVELOPMENT  TO  OBTAIN  SEMI- 
CONDUCTOR DIODES  FOR  ELECTRONIC  TUNING. 
Interim  engineering  rept.  no.  4,  27  Mar-26  Jun  64. 
26  Jun  64,  38p    PhHco-R-182 
Contract  NObsr89508.  ProJ.  SR  008   301,  Task  9351 

Unclassified  report 

Also  see  AD-602  027 

Descriptors:  (*Dlodes  (Semiconductor),  Tuning  devices), 
(•Tuning  devices.  Diodes  (Semiconductor)),  Epitaxial 
growth,  Silicon  compounds,  Silicon,  Electric  fields. 
Hydrochloric  acid.  Etched  crystals.  Crystals,  Micro- 
structure,  Electrical  properties.  Voltage,  Manufacturing 


methods.  Processing,  Surface  properties,  Semiconductors. 

Use  of  the  guard-ring  structure,  plus  processing  changes 
to  lower  to  electrical  field  at  the  periphery  of  the  Junction, 
has  resulted  In  a  significant  Increse  in  the  level  of  break- 
down voltage  attained  In  diodes.    The  feasibility  of  fabricat- 
ing large-area  planar  silicon  diodes  which  meet  all  of  the 
objective  electrical  specifications  for  Devices  'A'  and  'B' 
has  been  established,  and  In-speclflcation  devices  have 
been  delivered.    Because  of  the  Inherent  advantages  of 
the  planar  process,  diodes  made  by  this  refined  planar 
process  are  superior  to  devices  made  by  other  tech- 
nologies.  Specifications  for  pilot  production  of  the  required 
final  engineering  samples  have  been  established.    (Author) 


AD-605  512  Dlv.    8.  25 

OTS  Prices:  HC  $6.00/MF  $1.50 

Electronic  Defense  Labs.,  Mountain  View,  Calif. 

RESEARCH  ON  TECHNIQUES  FOR  LIGHT 

MODULATION  DETECTION;  PART  U:   FREQUENCY 

DEMODULATORS. 

Final  rept.,  pt.  2.  15  May  63-15  May  64. 

jy  E.  O.  Ammann,  S.  E.  Harris,  and  R.  Targ,  Jun  64, 

290p 

Contracts  AF33  657  8935.  AF04  695  305,  ProJ.  4156, 

Task  41510  I 

AL  TDR64  181  P2 

Unclassified  report 

Study  made  In  cooperation  with  Stanford  Univ.  under 
contract  to  Air  Force  Systems  Command.  See  also 
AD-605  478. 

Descriptors:  (*Llght,  Demodulation),  (•Frequency  modula- 
tion, Li^t),  (•Phase  modulation.  Light),  (♦Phototubes, 
Microwave  equipment).  Light  communication  systems.  Re- 
fraction, Discriminators,  Microwave  frequency.  Demodu- 
lators, Crystals,  Noise  (Radio),  Signal -to-nolse  ratio. 
Lasers,  Broadband,  Design,  Construction,  Tests. 

The  results  of  a  one-year  program  on  the  demodijlatton 
of  frequency-modulated  (FM'j  or  phase-modulated  (PM) 
light  are  presented.    Theoretical  and  experimental  studies 
were  made  both  of  direct  demodulation  and  heterodyne  de- 
modulation.   A  technique  employing  conversion  of  FM  to 
AM  7la  a  blrefrlngent  device  with  subsequent  detection  by 
a  traveling-wave  phototube  is  used  for  the  demodulation 
method.   The  report  deals  with  techniques  and  devices  for 
converting  FM  (and  PM)  to  AM  at  optical  frequencies. 
Comprehensive  analyses  and  discussions  are  given  on  two 
simple  blrefrlngent  devices,  the  blrefrlngent  discriminator 
and  the  optical  ratio  detector,  devices  capable  of  converting 
FM  to  AM  and  PM  to  AM,  respectively.    The  use  of  multi- 
crystal devices  in  demodulators  is  treated.    Included  are  two 
optical  network  synthesis  techniques  for  realizing  blrefrln- 
gent devices  having  arbitrarily  specified  transfer  functions. 
The  conclusions  reached  In  this  program  are  stated,  and  the 
major  ccHitrlbutlons  are  summarized. 


AD-605  526  Dlv.   8 

OTS  Prices:  HC  $4.00/MF  $0.75 

Sperry  Gyroscope  Co.,  Great  Neck,  N.  Y. 

APPLIED  RESEARCH  ON  A  HK3H-POWER  V-BAND 

AMPUFIER. 

Final  engineering  rept.  for  1  May  61-30  Sep  63. 

30  Sep  63,  119p  NA-8220-8367 

Contract  AF33  616  8292,  ProJ.  4156,  Ta.3k  415603 

AL  TDR64  203 

Unclassified  report 

Descriptors:  (*ADq>llfiers,  V-band),  (*Travellng  wave 
tubes,  V-band),  Broadband,  Electrical  properties.  Radio- 
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frecpiency  power.  Gain,  Eleotrckl  guns.  Waveguide 
windows.  Bandwidth,  Transmlsston  lines,  Coiq)ling 
circuits.  Circuit  interconnectlcns.  Liquid  cooled. 
Attenuators,  Waveguides,  Design.  Tests. 

The  applied  research  on  a  high  power  V-band  55  Gc 
amplifier  chain  was  divided  into  two  phases.   Phase  I 
resulted  in  the  design  of  a  CW  1  watt,  30  db  amplifier 
traveling  wave  tube  designated  STV-197.   Design  studies 
were  performed  toward  a  50  KW  high  gain,  broadband 
traveling  wave  amplifier  designated  STV-198.   No  further 
work  on  the  STV-197  was  performed  on  Phase  n  and  no 
tubes  were  built.   Phase  II  efforts  were  concluded  with  the 
oonstruotlon  and  testing  of  three  experimental  pulse  final 
amplifier  tubes,  but  for  a  10  KW  reduced  objective.  The 
data  obtained  from  one  of  the  experimental  tubes  indicated 
promise  of  meeting  the  specifications.   Mechanical  type 
failures  caused  the  three  e;q)erimental  tubes  to  falL  There 
is  a  need  for  additional  work  In  the  areas  cf:  circuit 
stqjport  to  maintain  etraij^tness,  liquid  cooling  of  the  circuit, 
refinement  of  the  rf  window  for  kilowatt  power  level 
applications,  and  reduction  of  size  and  weight.  (Author) 


AD-e05  528  Dlv.    8,  7.  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Glanninl  Controls  Corp.,  Duarte,  Calif. 
BRUSHLESS  PRECISION  POTENTIOMETER. 
Interim  development  rept.  for  5  M»y-19  Jul  64. 
31  Jul  64,  18p   GCC-ER-8645-1 
Contract  NOber91175 


Unclassified  report 

DescHptors:  (•Potentiometers,  fiiotoelectlve  effect). 
Photoconductivity.  Photoelectric  materials.  Cadmium 
compounds.  Sulphides,  PhotosenfUlvlty.  Metal  films. 
Design.  Processing,  Voltage. 

The  purpose  of  the  program  Is  to  perform  studies  leading 
to  the  fabrication  of  eight  brushless  precision  potentiom- 
eters.   A  detailed  description  of  the  preparation  of  cadmium 
sulphide  photoswltches  and  results  of  preliminary  tests  to 
determine  proper  sensitizing  techniques  are  described. 
Also  included  are  preliminary  results  of  tests  to  determine 
a  correlation  between  photoconductivity  and  photosensitive 
surface  gap  geometry.   The  results  of  the  tests  performed 
to  date,  that  are  described  in  the  neport,  have  not  furnished 
any  conclusive  data. 


AD-605  534  Dlv.    8.  30 

OTS  Prtces:  HC  $2.00/MF  $0.50 

Electrical  Engineering  Research  lj,ib.,  Univ.  of  minots, 

Urbana. 

THEORETICAL  PATTERNS  AND  ^ODEL  DATA  OF  A 

WARLA  DESIGN. 

Technical  rept.  no.  5, 

by  John  W.  Greiser.   Aug  64,  50p 

Contract  NOb8r89229 


EIRL-2S5 

Unclassified  report 


Descriptors:  (* Antennas,  Design)^  (•Models  (SlmuUtlons), 
Antennas),  Log  periodic  antennas^  Antenna  radiation 
patterns.  Antenna  cOBflgurations ,  Mathematical  models. 
Digital  computers.  Scattering,  Model  tests.  Medium  fre- 
quency. High  frequency.  Very  high  frequency.  Antenna 
lobes,  Performance  (Engineering),  Experimental  data. 
Direction  finding.  |  \ 

Radiation  patterns  measured  on  a  l|#0:l  scale  model  are 
compared  to  patterns  calculated  on  a  digital  computer.    The 
degree  of  correlation  found  over  tto  lowest  band  of  the  three 
band  system  is  then  a  measure  of  prediction  validity  of  the 
program  over  the  other  frequency  rsnges.   Reasonably  good 


correspondence  is  found.  A  total  of  144  log-periodic  ele- 
ments of  varying  size  are  spaced  at  2  1/2  degree  Increments 
around  a  1210  feet  diameter  circle.   Over  the  range  2-32 
Mc,  It  Is  expected  that  the  first  sldelobe  will  never  exceed 
-10  db,  while  the  azlmuthal  beamwldth  wlU  decrease  from 
34  degrees  to  1  1/2  degrees.    A  hl^  front-to-back  ratio 
Is  maintained  at  all  frequencies.  (Author) 


AD-605  537  Dlv.    8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Electromagnetic  Technology  Corp.,  Palo  Alto,  Calif. 

FREQUENCY  CONVERTER  UNITS  FOR  L-BAND,  S-BAND 

C-BAND,  AND  X-BAND. 

Interim  development  rept.  no.  14,  1-31  Aug  64, 

by  William  A.  Edson  and  Lyle  C.  Bacon.    15  Sep  64,  14p 

Contract  NObsr89536,  ProJ.  SF0100201,  Task  9294 

Unclassified  report 

Also  see  AD-603  765. 

Descriptors:  (•Frequency  converters.  Design).  L  band, 
S  band.  C  band,  X  band.  Diodes  (Semiconductor),  Wave- 
guides, Klystrons,  Oscillators,  Crystal  mixers.  Standing 
wave  ratios.  Tests. 

Improvements  were  made  on  the  L-band  double -balanced 
converter  to  provide  some  margin  over  the  specification. 
Tests  of  the  up  and  down  converter  at  full  signal  level  were 
also  conducted.   Fabrication  of  two  versions  of  an  S-band 
converter  was  completed.   Tests  show  that  both  units  are 
promising  and  It  should  be  possible  to  achieve  all  speci- 
fications with  one  or  the  other  soon.   Development  work 
on  the  X-band  double-balanced  converter  has  proceeded 
with  design,  fabrication  and  testing  of  components.   Inves- 
tigations of  the  spurious  frequency  output  of  the  L-l>and 
converter  were  conducted  and  it  was  concluded  that  per- 
formance Is  satisfactory. 


AD-605  543  Dlv.    8 

OTS  Prices:  HC  $4.00/MF  $1.25 

Instrumentation  Lab..  Mass.  Inst,  of  Tech.,  Cambridge. 

DESIGN  AND  ANALYSIS  OF  PULSED  MAGNETIC  CORE 

CIRCUITS. 

by  WUbert  H.  Aldrlch.  Jun  61.  134p   E-987 

Contract  AF04  647  303,  ProJ.  52  156 

Unclassified  report 

Descriptors:  (•Switching  circuits.  Magnetic  cores), 
(•Magnetic  cores.  Switching  circuits).  Magnetic  colls. 
Hysteresis.  Magnetic  properties,  Resistance  (Electrical), 
Ferromagnetlsm.  Theory.  Design,  Analysis. 

The  consideration  of  'square  loop'  magnetic  core  switch- 
ing waveforms  Is  approached  by  separating  the  calculations 
Into  two  parts,  switching  due  to  reversible  fiux  change  and 
switching  due  to  irreversible  fiux  change.   A  comparison  Is 
made  between  conventional  core  switching  equations  for  Ir- 
reversible fiux  ohange  and  both  the  actual  case  and  the 
equations  arising  from  the  use  of  the  Chen-Papoulls  varl- 
abl ;  resistance  ftmctlon.   A  graphical  means  of  calculating 
switching  waveforms  Is  presented  which  Is  applicable  to 
linear,  resistive  core  loading.   Switching  waveforms  for 
reversible  fiux  change  are  calculated  by  use  of  conventional 
circuit  theory  and  an  average  coefficient  of  coupling  between 
core  windings.    The  variation  of  coupling  with  the  variation 
of  geometrical  position  of  the  windings  and  the  state  of  mag- 
netization of  the  core  Is  considered.    (Author)  ^^ 
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AD-60S  545  Dly.    8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Cailyle  Baxtoo  Lab.,  Johns  Hopkins  Univ.. 

Baltimore,  Md. 

SEA  SCATTERING  MEASUREMENTS  IN  THE  REGION 

FROM  9.6  TO  38  kMc. 

bjr  C.  M.  Johnson,  S.  P.  Schlesinger,  J.  C.  Wiltse, 

and  C.  W.  Smith.   Sep  55,  68p   RL-JHU-TR-27 

Contract  NOrd  11299 

Unclassified  report 

Descr^tors:    (*Microwaves,  Scattering),  (*Seas, 
Radiofrequency  Interference),  Microwave  frequecny. 
Radio  waves.  Propagation,  Surface  area.  Oceans, 
Ooppler  effect.  Measurement. 

The  measurements  were  made  primarily  to  determine 
tbe  Tariation  of  back-scattering  cross  section  of  the  ocean 
surface  with  frequency  and  grazing  angle.   Data  were  ob- 
tained for  vertically  polarized  radiation  over  a  frequency 
range  from  9.6  to  38  kMc  and  for  grazing  angles  from  0  to 
80  degrees.   In  addition,  since  the  test  was  conducted  from 
the  bow  of  a  moving  ship  with  CW,  phase-sensitive  micro- 
wave systems,  tbe  doppler  frequency  characteristics  of  the 
returned  signals  were  also  measured.    In  order  to  deter- 
mine tbe  effect  of  height  or  range  on  the  magnitude  of  the 
returned  signal,  a  subvquent  test  was  made  overlooking  a 
flowing  stream  of  moderate  velocity,  and  tbe  results  are 
incorporated  in  this  report.    From  the  trends  of  cross 
section  and  doppler  frequency  with  tbe  different  parameters. 
Some  Insight  into  the  nature  of  the  scattering  mechanism 
can  be  obtained. 


Interim  development  rept.  for  1  Apr-1  JUl  64, 

by  P.  P.  Damon.  Aug  64,  18p 

Contract  NObsr89452,  Pro].  SROO  80301,  Task  9459 

Unclassified  report 

Descriptors:  (*Storage  tubes.  Colors),  (*Display  sys- 
tems, Storage  tubes).  Fluorescent  screens.  Brightness. 
Viewing  screens.  Electron  tube  parts.  Electron  guns. 
Information  retrieval.  Resolution,  Performance  (Engineer- 
ing), Ffaosphoresoence,  Phosphorescence  materials. 

A  direct  view  storage  tube  Is  being  developed  which  is 
capable  of  displaying  stored  information  In  either  of  two 
colors  or  in  Intermediate  hues,  and  selectively  erasing 
that  Information.   The  viewing  screen  consists  of  two 
phosphors.   One  occupies  small  areas  in  register  with 
the  storage-mask  holes,  while  the  other  occupies  areas 
surrounding  the  itrst.    The  higher  count  collector  mesh  has 
effectively  minimized  the  color  moire  effect.    Additional  uni- 
formity Improvement  was  achieved  with  a  longer  rear  bulb 
assembly.   The  red  phosphate  phosphor  ts  least  sensitive  to 
processing  techniques  and  has  given  the  best  red  light 
output.   Additional  effort  Is  required  to  eliminate  green 
contamination  of  the  red  phosphor  during  red  dot -green 
field  printing.    The  writing  and  erasing  speeds  continue  to 
be  below  the  objective  requirements.    The  stored  resolution 
requirement  has  been  achieved.   A  tube  was  constructed 
having  a  decay  of  105  seconds  to  50%  of  equilibrium  bright- 
ness.   Based  on  earlier  calculations  this  would  be  adequate 
to  achieve  the  required  one-minute  storage  time  without 
noticeable  color  shift.    Experimental  verification  of  this 
must  be  delayed  until  a  tube  with  full,  uniform  color  shift 
is  achieved. 


AD-605  558  Dlv.    8,  17.  25 

OTS  Prices:  HC  I6.00/MF  $1^5 

Research  Triangle  Inst,,  Durham,  N.  C. 

INTEGRATED  SILICON  DEVICE  TECHNOLOGY; 

VOLUME  V:    PHYSICAL/ELECTRICAL  PROPERTIES  OF 

SILICON. 

Rbs^  for  May  63-Jan  64, 

Iqr  R.  A.  Evans.  Jul  64,  340p 

Contract  AF33  657  10340.  Pro].  4159,  Task  415906 

ASD  TDR63  316  V5 

Unclassified  report 

Descilpturs:  (*SiIioon.  Electronics).  (*Semiconductor 
devloes,  Silicon),  Mechanical  propcnrtles.  Crystal 
structure.  Atomic  properties.  Electrical  properties. 
Thermal  properties.  Conductivity,  Densi^,  Photo- 
oonduotiTlty,  Optical  properties.  Electromagnetic 
properties.  Piezoelectric  effect.  Differential  equations. 
Semiconductors,  Silicon  alloys.  Physical  properties. 
Germanium  alloys.  Integrated  circuits. 

Tbe  various  properties  of  siliooo  to  wtai<d>  numbers  can 
be  assigned  are  discussed  in  tUs  report.  These  numbers, 
as  found  in  the  literature,  are  fisted  for  each  effect  or 
property.  Some  applications  of  these  properties  and  the 
theory  behind  them  are  given.   Tbe  properties  are  grouped 
under  four  general  headings:   mechanical  and  lattice 
properties,  piezo-propertles,  electrlc-tbermal-magnetic 
pn^wrtles,  and  photo-pn^iertles.  A  companion  volume  will 
cover  the  chemical/metallurgical  properties — none  at 
which  are  covered  in  this  volume.  (Author) 


AD-605  563 
OTS  Prices; 


Div.    8,  30 
HC  $1.00/MF  $0.50 


Hug^s  Aircraft  Co..  Oceanside,  Calif. 
RESEARCH  AND  DEVELOPMENT  OF  TWO-COLOR 
DIRECT  VIEW  STORAGE  TUBE  WITH  SELECTIVE 
ERASURE. 


AD-605  564  Dlv.    8,  12,  19 

OTS  Prices:  HC  $2.00/MF  $0.50 

Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
COMPONENTS  PACKAGING  TECHNIQUES. 
Semiannual  rept.  for  1  Jul-31  Dec  59. 
by  George  R.  Beck.   31  Dec  59,  50p 
STL/TR-59-0000-09958 
Contract  AF04  647  309 

Unclassified  report 

Descriptors:  (*Packaged  circuits.  Guided  missile  com- 
ponents), (^Microminiaturization  (Electronics),  Packaging), 
Printed  circuits.  Modules  (Electronic),  Plastic  coatings, 
(^rroscopes.  Welding,  Airborne,  Design,  Reliability 
(Electronics),  Expanded  plastics.  Protective  treatments. 
Coatings,  Materials,  Vapor  plating.  Vacuum  apparatus. 
Quality  control.  Environmental  tests,  Vibratioo,  Tempera- 
ture control.  Electric  discharges.  Aging  (Materials),  En- 
capulatioo. 

This  report  summarizes  and  evaluates  tbe  present  status 
at  studies  on  electronic  components  packaging  techniques 
described  in  PROJECT  PLAN  165-21.   Tbese  studies  were 
conducted  in  four  specific  areas:   (1)  design  technique 
studies,  (2)  materials  and  processes  Investigatioos.  (3)  micro- 
miniaturization and  mechanized  production  studies,  and 
(4)  environmental  test  and  vibration  studies.    For  tbe  de- 
sign technique  studies,  the  test  vehicle  selected  consists  of 
advanced  gyro  and  digital  programming  circuits  which  are 
being  packaged  using  both  conventional  printed  circuit  and 
advanced  techniques.   In  the  materials  and  processes  in- 
vestigations, tbe  limitations  of  foam  encapsulation  caused 
by  thermal  effects  have  been  analyzed.   Investigation  was 
started  of  capacitance  discharge  techniques  for  weldii^ 
electronic  part  leads  into  circuits.   Tbe  state  of  the  art  of 
microminiaturization  has  been  reviewed  in  a  survey  of 
work  in  progress  at  numerous  organizations  in  the  elec- 
tronics Industry.   Sinusoidal  vibration  testii^,  c<nimionly 
employed  in  military  qualiflcatloo  tests,  has  been  compared 
in  the  laboratory  with  random  vibration:  equivalence  data 
resulting  from  these  tests  are  reported.   The  low-pressure 
electrical  discharfs  stu^y  has  been  oMnpleted.  (Author) 
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AD-605  586  Div.   8,  6 

OTS  Prtoes:  HC  $1.00/MF  $0.50 


Foreign  Tech.  Div.,  Air  Force  SystMns  Command. 

Wrigtat-Pattorson  AFB,  CMilo. 

DEVICE  FOR  AUTOMATIC  MAINTAININO  THE  LEVEL 

OF  THE  OUTPUT  CAPACITY  OF  A  TRANSMITTER, 

by  N.  A.  Olenev,  I.  M.  Korolev,  aBd!$.  L  VopHUn. 

18  Mar  64,  8p  i 

PTD  MT63  275;  TT  64  71331 

Unclassified  report 

Edited  machine  trans,  of  Russian  p*lent  148875  (appl. 
697000/26,  9  Feb  61)  Author's  certMcate  cl.  21a4,  70,  gr. 
89  (pub.  in  ^rulleten'  Izobretenli  1  Tovarqykfa  Zakov  (USSR) 
1962,  no.  4). 

Descriptors:  (*Radio  transmitters.  Automatic  gain  con- 
trol), (*Single  sideband  communication  systems,  Tele- 
phone transmitters),  Hi^  frequency,  Intermediate  fre- 
quency. Modulation,  Signal-to-notse  ratio,  Design. 
Circuite,  Electronic  equipment,  Miodulators,  USSR. 

In  the  applied  automatic  level  control  of  the  output  power 
of  the  transmitter  during  telephone  «rork  on  a  single  side- 
band with  incompleteness  of  si^ipressed  carrier,  the  level 
of  high-frequency  signal  does  not  remain  constant  and 
changes  in  proportion  to  the  level  of  the  modulating  fre- 
quency.  In  the  proposed- device  a  memory  circuit  was 
applied  for  memorization  of  tbe  level  of  the  carrier  fre- 
quency in  tbe  moment  of  absence  of  modulation  to  the  mo- 
ment of  ^qwarance  of  the  following  pause  in  modulation. 
Adjustnoent  of  the  amplitude  of  excitation  on  the  intermedi- 
ate fre(pienoy  diodes  was  applied,  by  connectii«  tbe  device 
in  series  into  the  divisor  circuit.  Joined  to  the  iiqxit  of  tbe 
modulator. 


AD-605  645  Dlv.    8.  16 

OTS  Prices:  HC  $3.00/MF  $0.78 


Mathematics  Research  Center,  Unlvu  of  Wisconsin, 

Madison. 

SLOWLY-VARYING  CHANNELS  ANp  SIGNAL 

DETECTION. 

Technical  summary  rept., 

by  W.  L.  Root.   May  64,  5^   MRC-t6R-488 

Contract  DAll  02aORD2059 

I  Unclassified  report 


i. 


Descriptors;  (^Communication  ttie^ty,  Multlpatfa 
transmission).  (*Multlpath  transmission,  Communlcatton 
theory),  (*Slgnals.  Monitors),  Scattering,  Radio  waves. 
Noise  (Radto),  Radio  interference,  Linear  systems. 
Mathematical  models.  Statistical  processes,  Probability, 
Stochastic  processes,  Monitors,  Dlatortlon, 
Measurement. 

Tbe  beginnings  of  a  theory  are  establlsbed  oonoemlng 
tlBife-varying  and  random  linear  channels  with  tbe  intent 
of  characterizing  classes  of  channels  which  can  be 
determined  exactly  or  approximately  by  measurement, 
showing  bow  the  measuremente  can  be  made,  analyzing 
the  errors,  and  applying  the  resulte  to  tbe  theory  of  signal 
detection.  Tbe  treatment  has  been  limited  here  to 
channels  which  are  slowly-varying  or  which  vary  slightly 
around  a  known  trend.  Relations  between  almost-tlme- 
invariance  of  a  channel  and  a  certain  kind  of  statistical 
wtatlonarlty  are  developed.  The  notioii  of  a  determinable 
channel  is  defined  and  developed  and  classes  of  «yr«Ti^pifft 
are  given;  also  the  idea  of  a  channel  with  known  trend  is 
made  precise  and  related  to  determlnablllty.   A  general 
•nunpte  Is  given  to  sbow  bow  the  resulte  on  channel 
measurement  apply  to  some  of  the  ststistioal  inference 
probtems  of  detection  theory.   (Author) 


AD-605  664  Dlv.   8,  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Vermont  Univ.,  Burlington. 
MESSAGE-CODE  MAPPING  AND  DECODING, 
by  Bennet  B.  Murdock,  Jr.  and  Edina  C.  Oldham. 
1  Sep  64,    8p 
Contract  Nonr3219  02x 

unclassified  report 

Descrlfrtors:  (*Decoding,  Teste),  (*Comnnmication 
theory.  Coding),  (*Coding,  Communication  theory). 
Experimental  date.  Conditioned  reflex.  Performance 
(Human).  Probability,  Reaction  (Psychology),  Refiexes, 
Time. 

One  experiment  was  conducted  to  determine  the  effect 
of  mapping  of  message  symbol  on  code  word  (pairing  of 
stimuli  and  responses).   An  origimQ  message  consisting 
of  the  first  13  letters  of  the  a^)haba  was  generated  by  a 
zero-memOry  source  with  a  (first-order)  redundancy  of 
approximately  14%.   In  the  Normal  (or  alphabetical) 
encoding  the  alphabetical  order  of  the  letters  corresponded 
with  the  numerical  order  of  the  code  words.  In  the 
Reversed  code  this  relationship  was  switehed  about,  while 
in  the  Random  code  the  relationship  was  determined  by 
(Aanoe.  A  septenary  code  with  digits  1—7  was  used 
throughout.   The  resulte  showed  that  the  Normal  code  was 
decoded  most  rapidly,  the  Random  code  least  rapidly, 
but  tbe  differences  decreased  with  practice.   Accuracy 
was  consistently  high  in  all  three  groups.   An  analysis  of 
the  errors  that  did  occur  suggested  that  both  stimulus  and 
response  confusions  were  involved;  changing  the  miy^ing 
may  provide  a  useful  technique  for  separating  these  two 
effecte.   In  general,  the  resulte  suggest  that,  in  a  decoding 
task ,  the  effecte  of  prior  experience  become  less  important 
with  practice.   (Author) 


AD-605  665  Div.    8,  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Vermont  Univ.,  Burlington. 

SIZE  OF  CODE  ALPHABET  AND  DECODING, 

by  Bennet  B.  Murdock,  Jr.  and  Edina  C.  Oldham. 

1  Aug  64,    8p 

Contract  Nonr3219  02r 

Unclassified  report 

Descrtptors:  (*Decoding,  Experinoeotal  data), 
(^Coding.  Communication  theoiy).  Abundance, 
Conditioned  reflex.  Reaction  (F^ohology),  Reflexes. 
Performance  (Human),  Time. 

One  experiment  was  conducted  to  determine  the  effect 
of  size  of  code  alphabet  on  decoding.   An  original  mes- 
sage consisting  of  tbe  first  13  letters  of  the  alphabet  was 
generated  by  a  zero-naemory  source  with  a  (first -order) 
redundancy  of  approximately  14%.  This  message  was 
encoded  with  either  a  binary,  ternary,  quaternary,  or 
septenary  code.   There  was  a  different  group  <rf  sub]ecte 
for  each  code,  and  their  task  was  to  decode  back  into  tbs 
original  13  letters  as  rapidly  and  as  accurately  as  pos- 
sible.  TTie  resulte  showed  that,  over  the  four  sessions  of 
testing,  performance  (i.e..  decoding)  was  most  rapid  with 
the  septenary  code  and  progressively  slower  as  the  size 
of  tbe  code  alphabet  decreased.  Since  information  load 
per  symbol  increases  but  number  of  jjrmbols  per  code 
word  decreases  as  size  of  the  codii^  a^ihabet  increases. 
It  would  appear  that  the  latter  was  the  critical  variable. 
In  general,  these  resulte  suggest  that,  as  has  been  noted 
before,  for  optimum  information  processing  one  wante  to 
maximize  the  number  of  bite  per  chunk;  thus,  within  the 
limita  of  the  present  experimeirt,  the  larger  the  size  of 
tbe  code  alphabet  tbe  better  tbe  performance.   (Author) 
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AD-605  666  DiT.   8,  28 

OTS  Prices:  HC  H.OO/MF  $0.50 

Vermont  Univ.,  Burlington. 

A  STUDY  OF  THREE  METHODS  OF  DECCMJING, 

by  Bennet  B.  Murdock.  Jr.  and  Edina  C.  Oldham. 

1  Apr  64,    lOp 

Contract  Nonr3219  02x 

Unclassified  report 

Descriptors:  (^Decoding,  Communication  theory), 
(•Communication  theory.  Decoding),  Coding,  Experi- 
mental data.  Tests,  Performance  (Human),  Reaction 
(Psychology),  Reflexes,  Sequences,  Recovery,  Time. 

One  experiment  was  conducted  to  compare  three  dif- 
ferent methods  of  decoding  binary  digits.   The  message 
consisted  of  the  eight  letters  A  -  H  encoded  in  a  Huffman- 
type  Instantaneous  compact  code;  the  redundancy  of  the 
message  was  approximately  8%.   The  binary  digits  were 
either  presented  sequentially  (self-paced)  smd  decoded 
with  telegraph  keys  or  the  method  of  whole  presentation 
was  employed  with  either  verbal  or  written  readout. 
Decoding  with  the  keys  was  both  slower  and  less  accu- 
rate than  the  other  two  methods;  verbal  decoding  was 
faster  (through  no  less  accurate)  than  written  decod- 
ing. It  was  suggested  that  decoding  time  can  be  subdi- 
vided into  three  components:  processing  time,  reaction 
time,  and  recovery  time.   None  of  these  three  compo- 
nents seemed  to>  vary  consistently  with  the  length  of 
the  code  word  (or  the  uncertainty  of  the  symbol  trans- 
mitted); instead,  the  relevant  factors  seemed  to  be 
stage  of  practice  and  distinctiveness  of  the  stimuli 
(or  responses).    Finally,  it  appears  that  college  students 
can  achieve  a  rather  high  rate  of  decoding  in  a  short 
period  of  time  with  a  small  message  ensemble,  whole 
presentation,  and  verbal  report.   (Author) 
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Carlyle  Barton  Lab.,  Johns  Hopkins  Univ.,  Baltimore,  Md. 

AN  APPROACH  TO  THE  DETERMINATION  OF  THE 

INTRINSIC  DIMENSIONALITY  OF  A  SIGNAL  COLLECTION, 

by  R.  S.  Bennett.    Aug  64,  34p 

Contract  AF30  602  2597,  ProJ.  4505,  Task  450501 

RADC  TDR64  212 

Unclassified  report 

Descriptors:  (^Signals,  Detection),  (*Communlcation 
theory.  Signals),  Programming  (Computers),  Factor 
analysis.  Mathematical  models.  Signal  generators. 

The  intrinsic  dimensionality  of  a  collection  of  signals  is 
defined  in  terms  of  the  minimum  number  of  free  parameters . 
required  in  a  hypothetical  signal  generator  capable  of 
producing  a  close  approximation  to  each  signal  in  the  col- 
lection.   A  suggested  computer  program  outline  for  esti- 
mating this  dimensionality  from  the  signal  coordinates  on 
an  arbitrary  orthogonal  basis  is  developed.  The  program 
is  based  on  some  results  from  a  related  multidimensional 
scaling  problem,  and  utlizes  an  inverse  relationship  between 
the  variance  in  interpoint  distances  within  a  hypersphere, 
and  the  dimensionality  of  the  hypersphere.   The  method  is 
independent  of  the  choice  of  orthogonal  basis,  and  no  prior 
knowledge  of  the  analytical  form  of  the  signals  is  assumed. 
Data  points  themselves  are  used,  with  no  attempt  to  infer 
a  continuous  approximating  function.    (Author) 
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COMPLEXITY  AND  RELIABILITY  IN  ELECTRONIC 

EQUIPMENT, 


bjr  R.  R.  Carhart.   30  Apr  S3.   4p  P-399 

UnclaBslfled  report 

Paper  prepared  for  presentation  at  the  1953  Electronics 
Components  Symposium,  Pasadena,  Calif. 

Descriptors:  («ReliabUlty  (Electronics),  Control), 
Electronics  equipment.  Electron  tubes,  Lite 
e3q)ectancy.  Analysis. 

Complexity  as  the  source  of  unreliability  In  electronic 
equipment  is  discussed.   The  relationship  between  com- 
plexity and  simplification  Is  established  and  the  need 
for  radical  advances  in  electronic  reliability  to  reduce 
failures  is  stressed. 
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Carlyle  Barton  Lab.,  Johns  HopUns  Univ.. 
Baltimore,  Md. 

MULTIPATH  TRANSMISSION  FROM  AN  INACCES- 
SIBLE SOURCE. 

by  F.  C.  Ogg,  Jr.  and  P.  J.  Butterly.  Aug  64,  42p 
Contract  AF30  602  2597,  Pro].  4505.  Task  450501 
RADC  TDR64  284 

Unclassified  report 

Descriptors:  (*Conununlcatlon  theory,  Multlpath 
transmission),  (* Multlpath  transmissidh,  Communicatloa 
theory),  Ionospheric  propagation.  Mathematical  models. 
Radlofrequency  filters.  Correlators,  Attenuation. 
Integral  transforms.  Distortion,  Radio  interference. 
Monitors,  Intelligibility,  Scattering. 

The  problem  of  obtaining  reliable  rec^tlon  from  an 
inaccessible  transmitter  under  multlpath  propagation 
conditions  is  considered  in  terms  of  the  following  two 
problems:  The  derivation  of  a  filter  for  the  elimination  or 
reduction  of  multlpath  effects;  and,  the  estimation  of  the 
multlpath  channel  parameters  necessary  for  the  imple- 
mentation of  this  filter  from  a  knowledge  of  the  received 
signal  alone.   This  report  assimies  that  the  more  Impor- 
tant phenomena  associated  with  ionospheric  propagation 
may  be  described  in  terms  of  a  simple  model  of  the 
transmission  medium.   This  model  serves  as  a  starting 
point  for  the  derivation  of  a  filter,  the  purpose  of  which 
is  the  elimination  of  waveform  distortion  introduced  by 
the  medium.   The  autocorrelation  function  of  the  received 
signal  is  used  to  estimate  the  filter  parameters  cor- 
responding to  the  prevailing  channel  structure.   The 
operation  of  the  filter  in  both  time  and  frequency  domains 
is  described  and  some  limiting  features  of  the  method  of 
filter  parameter  estimation  are  discussed.   (Author) 
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Raytheon  Co.,  Burlington,  Mass. 

DEVELOPMENT  OF  TPOMI-TYPE  10  MW  L-BAND 

FORWARD-WAVE  AMPUFIER. 

Final  rept., 

by  Robert  E.  Edwards.   17  Aug  64,  358p   PT-470 

Contract  AF30  602  1830,  Proj.  4560,  Task  45742 

RADC  TDR62  383 

Unclassified  report 

Rept.  on  QK751. 

Descriptors:  (^Microwave  amplifiers.  Traveling-wave 
tubes),  (♦Traveling-wave  tubes.  Microwave  amplifiers), 
L  band.  Magnetrons,  Crossed  field  devices.  Radio- 
frequency  power,  Gain,  Broadband.  Radlofrequency 
pulses.  Design,  Performance  (Engineering),  Delay 
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circuits.  Electric  discharges,  Slmial-to-nolse  ratio. 
Electromagnetic  waves.  <  i 

The  TPOMI  amplifier  offers  the  aiivantages  of  40  to  50% 
efficiency,  a  broad  bandwidth  of  alMut  20%  over  which 
amplification  is  obtained,  and  a  compaot  configuration 
when  compared  to  linear  beam  tubas.  The  main  problem 
Meas  lyon  which  the  Investigatiow  were  conducted  were 
ttwse  of:  establishing  the  optimum  delay  Une  and  sole 
designs,  reduction  of  sparking  or  breakdowns,  improve- 
ment of  signal-to-noise  ratio,  and  diminishing  the  radia- 
Oon  of  rf  energy  in  an  undesired  rapid  mode.   A  close 
Interrelationship  was  found  between  the  breakdown 
boundary,  radiation,  and  the  slgnal-to-nolse  character- 
istics.  Better  remedies  for  breakdown  in  future  tubes 
would  make  possible  better  signal-to-noise  ratios  as  weU 
as  higher  power  levels.   The  required  10  megawatt  peak 
power  level  was  attained  in  the  QK751  with  a  gain  of  14  to 
16  db.  a  typical  efficiency  of  40%  to  50%,  and  a  bandwidth 
oapablUty  of  1220  to  1380  Mc.  The  full  required  avera«e 
power  level  of  12  kilowatts  was  obtained  successfully 
but  the  specified  peak  power  level  could  be  reached  only 
at  pulse  durations  less  than  3  microseconds.   Break- 
downs Umited  the  ou^ut  power  to  about  7  megawatts  at 
the  re<|ilred  10  microseconds  pulse  duration. 
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RCA  Labs.  Dlv.,  Radio  Corp.  of  Anl^rlca,  Princeton,  N.  J. 

INTEGRATED  LOGIC  NETS. 

Final  rept  for  1  Jul  61-30  Jun  64,     I 

by  A.  K.  Rapp  and  R.  S.  Silver.   31  nu  64,  SOp 

Contract  AF19  604  8836,  ProJ.  4641,  Task  464104 

AFCRL  64  649  I 

Unclassified  report 

Descriptors:  (integrated  circuits,  Computer  logic). 
(♦Computer  logic.  Integrated  clrcutts),  (♦Transistors. 
Computer  logic),  Semiconductor  devices,  Gates  (Circuits) 
Field  theory.  Mathematical  models,  Digital  systems.         ' 
Manufacturing  methods,  Design,  Electrical  properties. 
Stability,  Networks.  Theory.  Metals,  Oxides,  Seml- 
c<»ductors.  Composite  materials. 

Investigations  Into  suitable  devices  f«r  constructing 
Integrated  logic  nets  led  to  the  development  of  the  MOS 
(metal-oxlde-semiconductor)  transistor.   Success  in  its 
fabrication  was  realized  through  extansions  of  the  weU- 
established  diffusion  and  photolithographic  techniques  used 
for  bipolar-transistor  construction.    Analysis  of  the  MOS 
structure  has  produced  a  mathematical  model  that  is 
useful  for  both  optimizing  device  parameters  and  calculating 
circuit  performanoe.    Digital  circuits  constructed  of  MOS 
transistors  can  be  eminently  simple,  thus  making  feasible 
the  fabrication  of  large-array  integrated  logic  nets. 
Complete  circuits  can  be  constructed  of  only  MOS  tran- 
sistors and  evi4x>rated  intraoonnecttons.   Electrical 
instabilities  which  Initially  were  obaerved  in  MOS  tran- 
sistors were  shown  to  be  not  fundamental  to  the  device; 
alteration  of  the  fabrication  process  resulted  in  transistors 
which  exhibited  no  signs  of  Inatabllity  during  a  300-hour  test 
period.   Recent  theoretical  and  empirical  analysis  of  tran- 
sistor properties  has  clarified  and  confirmed  the  role 
played  by  transistor  geometry.   In  addition,  substrate  bias 
voltage  was  shown  to  be  of  value  boO>  for  Increasing  pinch- 
off  voltage  and  for  reducing  average  drain  capacitance. 
(Author) 
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Comell-DubUier  Electric  Corp.,  Newr  Bedford,  Mass. 
PEM  FOR  PRODUCTION  OF  FLUORtNATED  BARIUM 
TTTANATE  CAPACITORS  FOR  OPEIUTION  TO  200C 


Quarterly  rept.  no.  13,  for  period  ending  27  Jul  64. 
by  Paul  C.  Rlcard.    27  Jul  64,  lOp 
Contract  DA36  039SC85955 

Unclassified  report 

Descriptors:  (♦Capacitors.  Manufacturing  methods), 
(•Ceramic  capacitors,  Fluorinatlon),  ('Barium  com- 
poHpds,  Titanates),  Disks.  Ceramic  materials.  Life 
expectancy.  Performance  (Engineering),  Dielectrics. 

Additional  groups  of  capacitors.  Items  1-3-2.  1-3-3 
and  1-3-4,  are  now  undergoing  1000  hour  life  tests  In 
accordance  with  TAR  no.  6.    Pilot  run  start  has  been 
authorized  and  manufacturing  is  proceeding  on  schedule. 
No  delays  in  meeting  delivery  requirements  are  antici- 
pated.   (Author) 
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Army  Electronics  Labs.,  Fort  Monmouth,  N.  J. 
INTERACTION  BETWEEN  SURFACE  WAVE  TRANS- 
MISSION LINES, 

by  Alan  A.  Meyerhoff.    15  May  51,  I6q 
Projs.  3  99  12  021,  132A 
USAEL  M1376 

Unclassified  report 

Descriptors:  (♦Transmission  lines.  Wave  transmission), 
(♦Electromagnetic  waves.  Propagation),  Waveguides, 
Dielectrics,  Electric  fields.  Surface  properties.  Electrical 
conductance.  Phase  (Electronics),  Attenuation. 
Mathematical  analysis. 
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Air  Force  Cambridge  Research  Labs.,  Bedford.  Mass. 

DOLPH-TCHEBYSCHEFF  ARRAYS  OF  MANY  ELEMENTS 

AND  ARBITRARY  UNIFORM  SPACING. 

by  Charles  J.  Drane,  Jr.    Jun  64,  40p 

FroJ.  4600 

AFCRL  64  344;  AFCRL  PSRP31 

Unclassified  report 

Prepared  in  cooperation  with  Emmanuel  CoU.,  Boston 

Mass.  ' 

Descriptors:  ('Phased  arrays.  Optimization),  ('Antenna 
configurations.  Optimization),  (•Antennas,  Design) 
Excitation,  Antenna  radiation  patterns.  Numerical ' 
analysis.  Polynomials.  Linear  systems.  Power  series. 

The  optimum  design  of  Dolph-Tchebyscheff  broadside 
arrays  of  an  odd  number  of  elements  presents  definite 
computational  problems  In  terms  of  existing  excitation 
coefficient  design  procedures,  particularly  for  element 
spaclngs  of  less  than  a  half-wavelength.    This  paper  pre- 
sents approximate  representations  for  these  coefficients 
in  terms  of  Bessel  functions  for  arrays  of,  say,  more  than 
twen^  elements  of  arbitrary  but  uniform  spacing.   To 
facilitate  comparison  of  the  approximations  with  exact 
theory,  graphs  and  tables  are  presented  for  various  main 
beam— sidelobe  ratios,  numbers  of  array  elements,  and 
element  spacing.    (Author) 
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MEASUREMENT  OF  NOISE  FIGURE  OF  AN  X-BAND 
WAVEGUIDE  MIXER  WITH  TUNNEL  DIODE, 
by  Gustav  H.  Blaeser.  Jul  64,  19p 
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Pro].  4«00 

AFCRL  64  547;  AFCRL  PSRP32 


Unolwslfled  report 


Descriptors:  (*Mlxer8  (Electronic),  X  band),  (*Slgnal- 
to-Doise  ratio.  Mixers  (Electronic)),  (*Tunnel  diodes. 
Mixers  (Electronic)).  Waveguides,  Measurement, 
Attenuation,  Pumpli^  (Electronics),  Intermediate         « 
frequency.  Circuits,  Test  methods. 

Noise-figure  measurements  of  an  X-band  tunnel  diode 
mixer  must  be  carried  out  with  extreme  care,  since 
spurious  responses  can  often  produce  incorrect  results. 
At  microwave  frequencies,  a  waveguide  system  witb  a 
plunger  at  one  side  of  the  diode  is  used  and  it  Is  important 
that  one  terminal  of  the  diode  be  isolated  from  the  wave- 
guide wall  when  the  bias  voltage  is  applied.  The  ou^ut  of 
the  mixer  containing  the  difference  frequency  is  connected 
to  the  input  of  an  amplifier  with  a  series  combination  of 
bias  components.  This  series  combination  contains 
additional  inductance  and  capacitance  other  than  that  of  the 
30  Mcps  amplifier  and  can  produce  resonance  effects  when 
the  tunnel  diode  is  operated  in  the  positive  regl<ni  close  to 
the  peak  current,  thereby  leading  to  an  error  in  the  noise- 
figure  measurement.   Correct  and  incorrect  noise  figures 
are  compared.    A  noise  figure  of  3  db,  free  of  spurious 
responses,  has  been  measured  for  a  tunnel  diode  (E>4168D) 
operated  at  a  punq)  frequency  of  9.205  Gc  and  a  difference 
frequency  of  30  Mqps  in  an  X-band  waveguide  mixer. 
(Author) 
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Air  Force  Cambridge  Research  Labs.,  Bedford,  Mass. 
APPARENT  SKY  TEMPERATURES  AT  MILLIMETER- 
WAVE  FREQUENCIES, 
by  Karl  N.  Wulfsberg.   Jul  64.   37p 
Pro].  4600 
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Unclassified  report 

Descriptors:  (*Atmoapberic  temperature.  Micro- 
wave frequency),  (♦Radlofrequency  Interference, 
Tropoepbere),  Millimeter  waves,  K  band,  Atmospherics, 
Water  vapor.  Oxygen,  Absorption,  Radiometers,  Radio 
reception.  Attenuation,  Antennas,  Intensity,  Meteoro- 
logical parameters. 

Measurements  of  apparent  sky  temperatures  taken  over 
a  one-year  period  at  15,  17  and  35  Gc  are  summarized. 
SlQr  temperature  profiles  for  various  meteorological 
conditi<»s  are  presented  as  well  as  curves  showing  the 
percentage  time  distributions  for  various  zenith  angles. 
Such  factors  as  absorption  and  radiation  by  oxygen  and 
water  vapor,  extrapolation  of  the  data  to  other  geographical 
areas,  and  the  relation  between  total  attenuation  of  the 
atmosphere  and  sky  temperature  are  discusewd.   A  descrip- 
tion of  the  radiometers  and  the  calibration  techniques  are 
Included.   (Author) 
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Spngue  Electric  Co.,  North  Adams,  Mass. 

PRODUCTION  ENGINEERING  MEASURE  FOR  SUB- 

MIOTATURE  TEMPERATURE-COMPENSATING  CERAMIC 

CAPACITORS. 

Quarterly  rept.  no.  11,  13  Dec  63-12  Mar  64, 

by  J.  H.  D.  Folster.    12  Mar  64.  lOp 

Contract  DA36  039SC85966 

Unclassified  report 

Descriptors:   (*Ceramlc  capacitors.  Manufacturing 
methods),  (*Siihmiiilature  electronic  equipment.  Ceramic 


capacitors).  Temperature,  Ceramic  materials.  Per- 
formance (Engineering),  Tests,  Life  expectancy. 

Development  effort  during  ttiis  period  has  led  to  pre- 
liminary success  in  manufaoturing  Case  Size  in  units  at 
Formulations  NPO  and  N1400.   Pilot  run  quantities  of  these 
parts  are  now  being  manufaotured.  Case  Size  n  units  of 
Formulation  NPO  will  complete  testing  March  16,  1964. 
(Author) 
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Sprague  Electric  Co.,  North  Adams,  Mass. 
PRODUCTION  ENOINEERINO  MEASURE  FOR  SUB- 
MINIATURE  TEMPERATURE -COMPENSATING  CERAMIC 
CAPACITORS. 

Quarterly  rept.  ao.  10,  13  Sep-12  Dec  63. 
by  J.  H.  D.  Folster.  12  Dec  63,   12p 
Contract  DA36  039sc86966 

Unclassified  report 

Descriptors:   (*Ceramic  capacitors.  Manufacturing 
methods),  (*Subminlature  electronic  ecpiipment.  Ceramic 
capacitors),  Temperature,  Ceramic  materials.  Dielectrics, 
Dielectric  properties,  Electric  discharges,  Failure 
(Mechanics),  Performance  (Engineering),  Life  expectancy. 
Thickness. 

Analysis  of  failures  on  life  test  of  three  contract  Items 
revealed  their  failure  was  due  to  dielectric  breakdown.  An 
InvestigatiOD  Into  the  causes  of  this  breakdown  add  the  work 
being  done  to  prevent  recurrences  of  it  are  reported  herein. 
(Author) 
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Westin^iouse  Electric  Corp.,  Youngwood,  Pa. 
PRODUCTION  ENGINEERINQ  BIEASURE.   TYPE 
2N1814  SILICON  ALLOY  TRANSISTOR. 
Quarterly  progress  rept.  no.  4,  1  ^r-30  Jun  64, 
by  M.  F.  Amsterdam,  D.  L.  Moore,  R.  J.  Plsardk, 
and  W.  E.  Sbopsky.   30  Jun  64,  20p 
Contract  DA36  039AMC03617E,  Pro].  210S9PP  63  81  81 

Unclassified  report 

See  also  AD-601  676. 

Descriptors:  (^Transistors,  Manufacturing  methods). 
Reliability  (Electronics),  Sllloon  alloys.  Processing, 
Encapsulation,  Soldering,  Diffusion,  Material  rmnovsl, 
Mlcrostruoture,  Material  forming. 

The  status  of  all  phases  of  the  reliability  Improvement 
program  is  presented.   Progress  made  and  difficulties 
encountered  causing  a  delay  in  the  performance  of  each 
task  is  described.  The  installation  of  pulse  peak  power 
test  equipment  and  data  recorded  from  the  initial  probe 
are  reported.   (Author) 
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AeroChem  Research  Labs.,  Inc.,  Princeton,  N.  J. 
CORRELATION  OF  RADAR  ATTENUATION  WITH 
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Descriptors:   (*Rocket  motors.  Exhaust  gases). 
(•Exhaust  gases.  Temperature),  (tWave  transmission, 
Exhaust  gases),  (•Radar  signals.  Attenuation),  Radar 
tracking,  Radlofrequency  waves.  Communication  systems. 
Solid  rocket  propellants.  Combustion  chambers.  Nozzle 
gas  flow.  One-dimensional  flow.  Qas  ionization.  Plasma 
physics.  Thermodynamics,  Kinetic  theory.  Correlation 
techniques.  Pressure. 

The  dependence  of  radar  attenuatloa  on  exhaust  gas 
temperature  has  been  previously  used  both  as  a  semi- 
emplrlcal  correlative  technique  and  as  a  means  of  identi- 
fying the  dominant  electron  source.   A  method  Is  presented 
of  relating  this  observed  temperatur*  dependence  to  funda- 
mental propulsion  system  characteristics  in  both  the 
equilibrium  and  nonequlllbrlum  flow  regimes.    Implications 
of  the  theory  are  discussed  and  Illustrative  calculations  are 
given  for  a  class  of  conical  expanslos  section,  one- 
dimensional  nozzle  flows.    Results  are  compared  with 
attenuation  measurements  recently  reported  on  alumlnlzed 
solid  propellant  motors.    (Author) 
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Army  Electronics  Labs.,  Fort  Monmouth,  N.  J 
A  NEW  METHOD  TO  SIMPLIFY  BRIDGE  TYPE 
MEASUREMENTS  ON  QUARTZ  CRYSTAL  UNITS 
by  E.  Hafner.    8  Nov  57,   26p 
Pro].  3  99  00  100,  Task  3  99  12  101 
USAEL  E1220;  PB  163  812 

Unclassified  report 

Descriptors:  (•Quartz,  Crystal  oscillators),  (•Crystal 
oscillators.  Test  methods),  (•Impedance  bridges. 
Measuring  devices,  (Electrical  and  Electronic)),  Very 
high  frequency.  Electric  brtdges.  Design,  Electrical 
properties.  Test  equlpnwnt. 


11 

■due 


After  a  discussion  of  the  two  ma]or  dtements  of  the 
equipment  dealt  with  In  this  report,  two  different  methods 
to  control  the  signal  frequency  by  utllUlng  the  Information 
conUlned  In  the  output  signal  of  the  bridge  are  described 
Although  this  is  not  a  limitation,  the  taethods  are  explained 
using  one  particular  type  brtdge.  the  Hewlett-Packard 
Model  803A  VHF  Impedance  Bridge.    The  same  principles 
can  be  en^>loyed  for  many  other  test  circuits. 
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Foreign  Tech.  Dlv.,  Air  Force  SysteoU  Command. 
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STOCK^i^  °^  ^°^°  ^"^^^  ^^  ^  ^"°^  ^ 

by  T.  V.  Bazhenova  and  Yu.  S.  Lobaal  iL. 

23  Dec  63.   20p 

FTD  MT63  74;  TT  64  71407 

I  telassifled  report 

Edited  machine  trans,  of  mono.  Fialdiaskaya 
GMOdlnamlka,  Teploobmen  1  TermodlMunlka  Qazov 
Vysoklkh  Temperatur  (Physical  Qas  qmamlcs.  Heat 
Exchange  and  Thernxxj^namlcs  of  Gases  of  High 
Temperatures)  lifoscow,  1962,  p.  120-180. 

DMcrlptors:   (•Blackout  (Electromagnetic).  Shock  waves) 
(•Radio  waves,  Absorption),  (•Absorption.  Radio  waves). 
Microwave  frequency.  Shock  tubes,  Gas  ionization. 
Electron  density.  OsciUographs,  Temperature.  Pressure, 
wave  transmission.  Thermodynamics,  USSR. 

Results  are  given  of  experiments  on  tha  absorption  at 


radio  waves  ao.OOO  mc)  In  a  shock  tube  by  air  at  tempera- 
tures from  2000  to  4000K.    The  time  of  establishment  of 
equilibrium  concentration  of  electrons  Is  determined. 
Measured  and  calculated  data  on  absorption  of  radio  waves 
are  compared.    It  is  shown  that  in  the  zone  of  unequilibrium 
dissociation,  possessing  Increased  temperature  and  con- 
centration of  NO.  no  Increased  concentraticm  of  free 
electrons  appear  since  the  time  of  achievement  of  equilib- 
rium concentration  of  electrons  Is  commensurable  with 
the  time  of  achievement  of  equilibrium  temperature  and 
composition.    (Author) 
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TRANSMISSION  OF  INFORMATION  BY  ORTHOGONAL 

by  L  M.  Teplyakov.   9  Mar  64.    12p 
FTD  MT63  233;  TT  64  71425 

Unclassified  report 

Edited  machine  trans,  of  Radlotekfanlka  (USSR)  1963 
V.  18.  no.  4,  p.  3-7. 

Descriptors:  (•Conununlcatlon  theory.  Wave  transmis- 
sion). (•Wave  transmission.  Communication  theory) 
Radio  signals.  Pulse  modulation.  Phase  modulation  ' 
Radlofrequency  power,  Phase  distortion,  Slgnal-to-'nolse 

The  effect  of  delays  during  transmission  and  reception 
of  Information  on  the  required  minimum  possible  sUmal 
power  Is  evaluated.   (Author) 
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Army  Electronics  Labs.,  Fort  Monmouth,  N  J 
ADVANCES  IN  SOLID-STATE  MICROWAVE  DEVICES 
by  Wesley  G.  Matthel.   Jul  64,   94p 
Task  1P6  22001A056  04  21 
USAEL  TR2476 

Unclassified  report 

Descriptors:  (♦Microwave  equipment,  SoHd  state 
physl<»),  («8olld  state  physics.  Microwave  equipment) 
Amplifiers.  Parametric  amplifiers.  Tunnel  diodes 
Trmslstors.  Microwave  oscillators.  Diodes  tSemi- 
co^ctor).  Varactor  diodes.  Phonons.  Traveling-wave 
tubes.  Harmonic  osclUators.  Superconductors. 
Reviews,  Theory. 

The  most  recent  and  promising  Improved  and/or  new 

Sf^^^Sn  T'J**!^^**"  "*  "'^"^^  »°  »»»  "port, 
whl^  Is  divided  into  two  parts:   Parti:   Improved 

Jmct  on  Devices:  and  Part  H:  New  Bulk-Effect  Devices. 
Part  I  consists  of  a  review  of  the  state-of-the-art  of 
mtorowave  solid-state  amplifiers,  generators,  and 
switches     Part  n  consists  of  a  summary  of  the  state-of- 
the-art  rf  the  recent,  new  microwave  bulk-effect  devices 
phonon  devices,  hot-carrier  thermoelectrlcd^ceT 
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by  George  R.  Beck.   30  Jun  61,   52p 
STL-7204-OOOl-RU-OOO 
Contract  AF04  64"  619,  ProJ.  165  21 
BSD  TR61  7 


Unclassified  report 


Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

• 

Descriptors:    (^Packaging,  Electronic  equipment), 
(•Modules  (Electronic),  Design),  (♦Microminiaturization 
(Electronics),  Design),  (*Packaged  circuits.  Design), 
Guided  missile  components.  Reliability  (Electronics), 
Thermal  properties,  Gyroscopes,  Timing  circuits. 
Materials,  Manufacturing  methods.  Welding,  Resistance 
welding,  Mic restructure.  Relaxation  oscillators.  Vibration, 
Environmental  tests.  Circuit  interconnections. 
Encapsulation. 

In  evaluating  new  design  techniques  for  packaging  elec- 
tronic and  electromechanical  components,  efforts  were  con- 
centrated on  cordwood  arrangement  of  electronic  parts  Into 
modtiles,  resistance  welding  of  electrical  connections,  and 
techniques  for  Implententlng  these  approaches.   Advanced 
gyro  control  circuits  were  used  as  a  test  vehicle  for  Inte- 
gration of  study  efforts  In  four  specific  areas:  design 
techniques,  materials  and  processes,  microminiaturization, 
and  thermal  and  vibration  studies.    The  design  study  resulted 
in  three  operational  prototype  assemblies  containing  2548 
electronic  parts  and  three  gyroscopes  occupying  0.6  cubic 
foot  and  weighing  34  pounds.    Basic  types  (rf  metallurgical 
joints  were  defined  by  examination  of  mlcroetructure  of  the 
welded  electrical  connections.   Other  Investigations  in- 
cluded welding  process  control,  economic  studies,  connection 
techniques,  and  encapsulation  studies.    Mlcrominaturlzatlon 
studies  on  the  micromodule  technique  led  to  development  of 
a  hybrid  design  approach  and  sample  experimental  solid 
state  circuits  were  evaluated.    Theoretical  vibration  and 
shock  studies  were  made  on  problems  related  to  environ- 
mental testing  of  missile  electronic  equipment.    (Author) 
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General  Electric  Co.,  Syracuse,  N.  Y. 

RESEARCH  ON  DEVICES  FOR  THE  DETECTION  OF 

WEAK  SIGNALS. 

Final  rept.  for  Jul  63-Jun  64. 

by  N.  R.  Powell  and  R.  W.  French.   Sep  64,    lOOp 

Contract  AF33  657  11369,  ProJ.  4335,  Task  433508 

AL  TDR&4  224 

Unclassified  report 

Descriptors:    (*Demodulators,  Radio  signals),  (*Radlo 
signals.  Monitors),  (*Communlcatlon  theory.  Demodula- 
tion), Demodiilation,  Modulation,  Oscillators,  Bandwidth, 
Communication  systems.  Communication  equipment. 
Signal-to-noise  ratio.  Adaptive  conununlcatlon  systems. 
Correlators,  Circuits,  Wiring  diagrams.  Control  systems. 
Automatic,  Theory. 

Reported  are  the  principal  results  of  a  study  of  weak- 
signal  communication  techniques.    These  results  include 
an  evaluation  of  the  communications  potential  associated 
with  a  tjrpical  time-varying  channel,  determination  of 
efficient  weak-signal  detector  configurations  consistent 
with  such  channels,  derivation  of  the  threshold  preformance 
for  one  such  configuration  for  phase-feedback  controlled 
parameter  demodulation,  and  an  introduction  to  the  design 
details  of  an  automatic  bandwidth-controlled  demodulator. 
The  report  contains  a  detailed  description  of  an  implementa- 
tlcm  of  these  ideas  along  with  a  summarization  of  technical 
results. 
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Thompson  Ramo  Wooldrldge  Inc..  Los  Angeles,  Calif. 
STRIP  TRANSMISSION  LINES, 


by  G.  L.  Matthael,  C.  F.  Eaton,  and  H.  M.  Wachowskl. 
IS  Jan  58.  lOp 

Unclassified  report 

Descriptors:  (*Microwave  equlpnoent.  Design),  Manu- 
facturing methods.  Band-pass  filters,  Rescnators,  Broad- 
band, Mixers  (Electronic),  High-pass  filters.  Printed 
circuits.  Microwave  frequency.  Airborne,  Crystal  holders. 
Coupling  circuits. 

Microwave  components  using  strip  transmission  line 
construction  Is  reported.   The  research  and  development 
work  is  centered  about  the  design  of  microwave  components 
exhibiting  the  following  characteristics:  Small  size  and 
wei^t;  ease  of  fabrication,  and  unusually  wide  useful 
frequency  range.    Components  with  such  characteristics 
will  aid  materially  in  the  design  of  advanced  airborne 
electronic  systems. 
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International  Resistance  Co..  Philadelphia,  Pa. 

PRECISION  VOLUME  RESISTOR. 

Interim  development  rept.  no.  3.  1  Dec  63-29  Feb  64. 

by  M.  Bmrk,  C.  Huang,  and  K.  M.  Merz.   20  Mar  64, 

50p 

Contract  NObsre9439.  Pro].  SR008030.  Task  9598 

Unclassified  report 

Descriptors:  (*Ceramic  materials.  Resistors), 
(^Resistors.  Manufacturing  methods).  (^Materials, 
Resistors),  Carbon  resistors.  Nickel,  Powder  metals. 
Electrical  properties.  Aluminum  compounds.  Oxides. 
Chromium  compounds.  Vanadium  compounds.  Palladium. 
Silver,  Glass,  Composite  materials.  Carbon,  Manufac- 
turing methods.  Resistance  (Electrical),  Particles.    » 
Decomposition,  Glass  resistors. 

During  the  last  period  work  was  continued  on  the  pre- 
paration of  finely  divided  nickel  powders  for  use  in  ceramic 
resistor  systems.   A  study  of  the  thermal  decomposition 
of  nickel  formate  in  an  autoclave  at  temperatures  between 
200C  and  300C  was  carried  out.   To  date,  the  smallest 
average  particle  size  attained  is  0.4  microns.    Preparation 
methods  and  some  electrical  properties  of  alumina- 
chromia-ceramlc  and  vanadia-ce ramie  lx>dles  have  twen 
investigated.   In  general,  these  systems  have  exhibited 
high  voltage  and  temperature  coefficients.  Two  ceramic- 
conductor  resistor  systems  have  been  prepared  and 
partially  evaluated.   The  first  consists  of  Pd  or  Pd/Ag 
powders  dispersed  in  an  alumina-glass  matrix.    With  this 
system,  T.  C.'s  below  200  ppm/C  have  been  obtained  in 
the  range  2-lOK  omega.   The  second  system,  based  on  a 
mixture  of  palladium  and  carbon  dispersed  in  an  alumina- 
glass  matrix  has  shown  high  negative  T.  C.'s  and  relatively 
low  resistance  ranges.    (Author) 
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Office  of  Naval  Research,  Washington.  D.  C. 
MICROELECTRONIC  PROBLEM  AREAS  AND 
RESEARCH  NEEDS. 
Aug  64.  18p 

Unclassified  report 

R^.  issued  by  the  Navy  Panel  on  Blicroelectronics. 

Descriptors:  (*Mloromin:aturizatlon  (Electronics), 
Reviews),  (*Molecular  electronics.  Reviews),  Processing, 
Materials,  Manufacturing  methods.  Crystals,  Semicon- 
ductors, Thin  films  (Storage  devices).  Transistors,  Diodes 
(Semiconductor).  Physical  properties,  Integrated  circuits. 
Packaged  circuits.  Circuit  Interconnections.  Reliability 
(Electronics),  Design, 
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ftx)blem  areas  that  exi«t  in  mlcrJdeotronlcs.  tbe  art 
of  making  electronic  circuit  functions  directly  from  raw 
materials  using  physical  and  chemical  processing  tech- 
niques, are  listed.   Areas  under  discussion  are  process 
technology  and  materials,  device  oharacteristlcs.  circuit 
teohniqpies,  and  interconnection  ani  packaging. 
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Physical  Science  Lab.,  New  Mexlcp  State  Univ.. 

University  Parte.  1 1 

DESCN  OF  MODEL  2.040  AND  2.M1 

ANTENNAS, 

Scientific  rept.  no.  1. 

Sep  63,  25p 

Contract  AF19  628  3229,  ProJ.  704Ji  Task  765901 


QUADRALOOP 


Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactoiy; 
reproAiction  has  been  made  from  Hst  available  copy. 

Descriptors:   (*Loop  antennas.  Rocket  antennas), 
(•Telemetering  antennas,  Soundii^  rockets).  Design, 
Antenna  configurations.  Very  hl^  frequency.  Bandwidth. 
Electrical  impedance.  Antenna  radiation  patterns. 
Performance  (Engineering).  Installation. 

The  Models  2.040  and  2.041  Quadraloop  Antennas  are  the 
result  of  a  mounting  problem  associated  with  the  Aerobee 
rocket  telemetry  extension.   The  Miodel  2.041  is  the 
pressurized  version  of  the  un-pressurized  Model  2.040. 
Electrical  and  mechanical  characteristics  are  given  in  the 
form  of  graphs  and  figures.   (Author) 
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Alford  (Andrew)  Consulting  Englneeins,  Boston,  Mass. 
EXPERIMENTAL  STUDY  OF  THE  $ACK  SCATTERING 
FROM  CONDUCTING  OBJECTS  IN  tTlE  RANGE  OF  ONE 
QUARTER  TO  ONE  WAVELENGTH  |N  SIZE. 
Final  rept., 

by  David  P.  Flood  and  John  C.  Field.    Apr  64,    66p 
Contract  AF19  628  2456,  Proj.  4600.  Task  460004 
AFCRL  64  541 

Unclassified  report 

Descriptors:    (*Radar  echo  areas,  geometric  forms), 
(•Radar  refiectlons.  Reduction),  (•Electromagnetic  wave 
reflections.  Reduction),  Radar  reflectors.  Intensity, 
Inductance,  Capacitance,  Attenuation,  Measurement, 
Horn  antennas.  Detection,  Phase  measurement.  Band 
width.  Experimental  data. 

The  primary  purpose  of  this  study  wias  to  reduce  the 
magnitude  of  the  back  scattering  from  objects  by  introducing 
reactive  or  other  loading.   Analytic  Solutions  for  values  of 
loading  have  previously  been  obtained  for  certain  simple 
objects.   However,  the  complexity  of  an  analytic  approach 
for  larger  and  more  complicated  objects  led  to  the  ex- 
perimental approach  of  this  study.   A  system  was  developed 
to  measure  the  relative  phase  and  magnitude  of  the  back- 
scattered  fields.    This  phase  and  magnitude  information 
was  extremely  valuable  in  the  reductjon  of  back  scattering 
by  means  of  reactive  loading.  A  numljer  of  objects  were 
detuned  by  means  of  reactive  loading^    TTie  detuned  objects 
included  regular  polyhedrons,  dipole  and  monopole  elements, 
cylinders,  and  planar  structures.    The  objects'  back- 
scattering  cross  sections  were  reduced  15-db  to  20-db  or 
more  at  the  frequency  of  minimum  back  scattering.   Some 
bandwidths  obtained  were  in  order  of  15-percent  to  30- 
percent  for  reductions  of  15-db  In  cross  section.    (Author) 
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Microwave  Associates.  Inc.,  Burlington.  Mass. 

SOLID-STATE  GENERATOR. 

Quarterly  progress  rept.  no.  5.  1  Jun-31  Aug  64, 

by  Ernst  F.  Scherer.    31  Aug  64,  25p 

Contract  NOb6r89356,  ProJ.  SR008  03  31,  Task  9391 

Unclassified  report. 

Descriptors:  (*Radlofrequency  generators.  Semi- 
conductor devices),  (*Semlconductor  devices.  Radio- 
frequency  generators),  ('Frequency  multipliers,  S  band). 
(♦Radlofrequency  filters.  Broadband),  Power  amplifiers 
Diodes  semiconductor).  Transistors,  Varactor  diodes. 
Design,  Circuits,  Transistor  amplifiers. 

SjAJects  of  investigation  during  this  period  were:   (A) 
The  development  of  a  final  S-Band  trlpler  (B)  The  develop- 
ment of  1  Gc  and  3  Gc  multisection  broadband  filters. 
(C)  A  program  of  development  and  variations  In  design      ' 
concepts  concerning  the  power  amplifier  and  multipliers. 
Ttese  areas  Involving  the  development  of  the  Solld-State 
RF  Generator  have  been  carefully  evaluated  and  a  summary 
of  that  work,  to  date.  Is  Included  In  thl»  report 
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Antenna  Lab.,  Ohio  State  Univ.  Research  Foundation 

Columbus. 

AN  EXTENSION  OF  THE  MODIFIED  GEOMETRICAL 

OPTICS  METHODS  FOR  RADAR  CROSS  SECTIONS  OF 

DIELECTRIC  BODIES.  »-  *  iv^"o  w* 

Scientific  rept.  no.  25, 

by  T.  Kawano  and  L.  Peters.  Jr.   15  Jan  64.  53p 
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Unclassified  report 

DMcriptors:  (•Radar  echo  areas.  Dielectrics), 
(•Dielectrics,  Radar  echo  areas),  (•Optics,  Radar  echo 

f^^  =  ^^®"^°**^*'*'*'  properties.  Plasma  physics. 
Light.  Radar  reflections.  Refractive  index.  Scattering 
Numerical  analysis,  GraiAlcs. 

The  radar  cross  section  of  a  dielectric  sphere  whose 
relative  dielectric  constant  is  significantly  greater  than 
unity  is  computed  by  means  of  the  modified  geometrical 
optics  method.    A  new  technique  is  introduced  for  treating 
toe  on-axls.  IntemaUy  reflected  ray  for  the  regions  whe^ 
the  geometrical  optics  approach  falls.   Numeral  calcu- 
laaons  are  made  for  the  sphere  whose  specific  dielectric 
^?^  ^^"^  *°  ^-^^  <^«-  "fracve  index  Is  equaf 
to  1.61)     The  results  compare  favorably  with  those 
Obtained  from  the  boundary  value  solutton.   The  contri- 
^^T  °\^l^^*^°^^^  rays  are  relatively  large  and  the 

attributed  to  the  multiple  bounce  stationaiy  ray.  (Author) 
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A  COMPUTER  PROGRAM  FOR  RADAR  CROSS  SECTIONS 
OF  I^LECTRIC  BODIES  USING  THE  McSd 
GEOMETRICAL  OPTICS  METHOD  ^"""^" 

SclentlQc  rept.  no.  26, 

by  Li-Jen  Du.    15  Jan  64,  48p  OSURF-1116-42 
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See  also  AO-606  092. 

Descriptors:  (*Progr«inmlng  (Computers),  Radar  ecbo 
areas),  (*Radar  echo  areas,  Dielectrics),  (^Dielectrics, 
Radar  echo  areas),  (^Optics,  Radar  ecbo  areas).  Plasma 
pbysics,  Cylindrical  bodies,  Electromagwtto  waves. 
Scattering,  Numerical  analysis. 

A  computer  program  has  been  written  using  tiie  modified 
geometrical  optics  method  for  evaluating  the  electromag- 
netic scattering  from  a  cylinder  made  of  plasma  or 
dtolectric  materlaL   It  can  be  applied  in  general  to  two 
dimensional  dtelectric  bodies  of  arbitrary  shi^  and  per- 
mittivity after  minor  modifications.   A  description  and 
details  ot  the  program  are  inoludwd.   (Autiior) 
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AjAemta.  Lab.,  Ohio  State  Univ.  Research  Foundation. 
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GEOMETRICAL  OPTICS  FOR  QYROTROPIC  BODIES. 

Scientific  rept.  no.  27, 

by  W.  C.  Y.  Lee.  L.  Peters.  Jr..  and  C.  H.  Walter. 

15  Apr  64.   42p   OSURF-1116-45 
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See  also  AD-606  093. 

Descriptors:   (*Optics,  Electromagnetic  wave  reflecticMis), 
(^Electromagnetic  wave  reflections.  Optics),  Solids, 
Geometric  forms.  Electromagnetic  waves,  Scattering, 
Radar  echo  areas.  Geometry,  Numerical  methods  and 
procedures. 

The  methods  of  geometrical  optics  are  extended  so  that 
they  may  be  applied  to  gyrotroplc  bodies.   Various  Internal 
and  external  reflections  are  considered  at  non  parallel 
planar  interfaces  and  means  of  determining  the  ray  path 
or  directions  of  energy  flow  are  derived.   Non-planar 
geometries  may  be  represented  by  the  tangent  planes  at 
the  various  polnte  of  Incidence.   A  method  Is  given  for 
computing  the  phases  of  the  various  fields.  These  values 
may  be  used  to  determine  the  reflected  fields  from  such  a 
gyrotroplc  body.    (Author) 

AD-606  098  Dlv.    8,  5.  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

PROPAGATION  CONSIDERATIONS  IN  SPACE  OPERATIONS, 

by  Cullen  M.  Grain.   6  Mar  58,   21p   P-1305 

Unclassified  report 

A  portion  of  the  original  document  contains  fine  detail 
K^ch  may  make  reading  of  photocopy  difficult. 

Descriptors:    (*Space  communication  systems,  Radio 
transmission),  (*Radio  transmission,  Space  communication 
systems).  Spacecraft.  Earth,  Radio  waves.  Propagation, 
Attenuatlcn,  Atmospherics,  Angle  of  arrival,  Doppler  effect. 
Polarization,  Refraction,  Solar  radiation.  Electron 
density.  Ionosphere. 

Tlie  propagation  factors  wliich  are  pertinent  In  radio 
links  between  the  earth  and  space  vehicles,  and  also  radio 
links  between  vehicles  operating  well  beyond  the  earth's 
atmosphere  are  considered. 


AD-606  122  Div.    8,  13,  30 

OTS  Prices:  HC  $3.00/MF  |0.75 

General  Dynamics/Fort  Worth,  Tex. 

RADAR  CROSS  SECTION  TARGET  SUPPORTS:  BJETAL 


COLUMNS  AND  SUSPENSION  DEVICES. 

Final  rept.. 

by  C.  C.  Freeny  and  R.  A.  Ross.   J\m  64,   SCp 

FZE-222-6 

Contract  AF30  602  2831.  Pro].  6603 

RADC  TDR64  382 

Uoolassifled  report 

RAT  SCAT  Research  and  Development  Program  rept. 
DO.  5.  Subcontract  to  Cornell  Aeronautical  Lab.,  Inc., 
Buffalo,  N.  Y. 

Descrtptors:   («Radar  targeta.  Supports),  ("TUdar  ecbo 
areas.  Measurement),  (•Supporte,  Radar  targets). 
(*Suspension  devices.  Radar  targets),  Metals,  Foundation 
(Structures),  Electromagnetic  shielding,  Cordage.  Plastics, 
Electromagnetic  wave  reflections.  Errors.  Test  methods. 
Models  (Simulations). 

The  sliielded  metal  column  program  was  devoted  specifi- 
cally to  the  Investigation  of  errors  In  cross  section  measure- 
ment resulting  from  the  use  of  a  large,  faydraulically 
actuated  metal  terget  support  at  the  RAT  SCAT  Site.   The 
anal]rtical  model  used  and  the  factors  taken  Into  consideration 
In  arriving  at  a  test  program  for  use  In  evaluating  shielding 
techniques  for  the  metal  target  support  are  described  In  this 
report.   The  suspension  target  support  program  was  an  ex- 
perimental program  carried  out  by  Cornell  Aeronautical 
Laboratory.   A  scale  ground  plane  range  was  used  to  simu- 
late low-frequency  operation  on  the  RAT  SCAT  mty.. 
Most  of  the  measuremente  made  were  for  tlie  purpose  ot 
determining  the  cross  section  return  of  such  conventional 
suspension  target  supporte  as  nylon.   The  parameters  of 
prtmary  concern  were  size  and  the  polarization  ot  the 
transmitter  and  receiver.    (Autltor) 


AD-606  125 
OTS  Prices: 


Div.    8,  25 
HC  $2.00/MF  $0.80 


Columbia  Radiation  Lab..  New  York. 
RESEARCH  INVESTIGATION  DIRECTED  TOWARD  EX- 
TENDING THE  USEFUL  RANGE  OF  THE  ELECTROMAG- 
NETIC SPECTRUM. 

Quarterly  progress  rept.  no.  6,  16  Mar-15  Jun  59, 
by  P.  Kusch.    15  Jun  59.  42p 
CU-6-59-SC-73279  Physics 
Contract  DA36  039SC73279.  Task  3  99  06  108 
PB  160  454;  AD  225  123 

Uaolssstfied  report 

See  also  PB-1S9  921. 

Descriptors:  (*Masers.  Matertals),  (*MagDetrons.  Fre- 
quency), (•Microwave  spectroscopy.  Scientific  research). 
Radio  astronomy.  Microwaves,  Electromagnetic  waves. 
Cerenkov  radiation.  Microwave  equipment.  Infrared  radi- 
ation. Standing  wave  ratios.  Orogenies.  Hyperflne  struc- 
ture. Ionization,  Atomic  structure.  Free  radicals.  Chemi- 
cal bonds.  Hydrogen,  Helium,  Rut^. 

Work  on  several  maser  pro]ecto  is  reported.  These  in- 
clude solid  state  masers  at  3  cm  and  at  21  cm,  a  solid  state 
maser  to  operate  at  liquid  nitrogen  temperatures  Instead  of 
liquid  helium  temperatures  and  an  infrared  maser.   The 
application  ot  maser  techniques  to  radio-astronomic  meas- 
urements and  to  high  resolution  spectroscopy  of  molecules 
Is  discussed.   Sttidies  of  various  materials,  directed  towards 
an  elucidation  of  the  properties  of  these  materials  for  po- 
tential maser  application  are  described.   Continuing  work 
on  magnetron  development  and  on  the  generation  of  Cerenkov 
radiation  is  reported.   Eiqwrlments  directed  towards  de- 
termining hjrperflne  structure  measuremente  in  various 
atoms  are  described.   Finally  the  resulte  of  a  continuing 
Interest  in  the  properties  of  the  metastable  state  of  hydro- 
gen are  described  and  a  new  ejqKrlment  Is  proposed  to  de- 
termine the  lifetime  of  the  metastable  state  of  sii^ly  ionized 
helium,  a  faydrogenlc  atom.  (Author) 
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^^I>-«0«137  Dlv.   8 

OTS  Prices:  HC  $3.00/MF  $0.75 

SSJf^S!*''  Associates,  Inc..  Burllniton.  Msss 
STUDY  OF  PLASMA  AMPUFIER^^^ 
Sclentlflc  rept.  no.  1,  | , 

by  J.  CoccoU.    29  Feb  64,   92p 
Contract  AF19  628  452,  ProJ.  4«45,  iW 
AFCRL  64  445 


464508 


Unclassified  rq>ort 

IjMJcriptor.:   (•Microwave  ampllflits.  Plasma  physics). 
(♦Plasma  medium.  Cyclotron  resonance  phenomena) 

Si!^S;^'»S!?'°*'S'  **'"•  ^^^  ""I'l"'  Oscillation, 
Relativity  theoty.  Waveguides,  Absorption,  Electron  beams. 

A  combined  tfaeoretloal  and  ^rlmsntal  program  to 
investigate  several  fast  wave  interaction  mechanisms  be- 
tween microwave  radiation  and  a  plaaau  or  electron  gas  in 
a  untfonn  magnetic  field  is  described.  An  'average  etoctron' 

S^t^rr**^  »**•  r*^  ^  •PPloable  to  thTsltuatlon 
of  etoctrons  to  a  rectangular  waveguldB.  The  model  pre- 
dicts the  predomtoance  of  the  relativlatically  dependent 
mechanism  as  the  phase  velocity  of  the  wave  approaches 
infinity,  e.g.,  the  situation  at  waveguide  cutoff.  Measure- 
mente of  the  absoiptlon  of  microwave  power  by  electrons 

^*J^^!^"  r.!r^**"  *"  presented.   These  date  show 
the  rolatlvistlc  shift  of  tbe  absorption  curve  with  increasing 
transverse' electron  energy.   Both  from  technical  and 
economic  considerations,  an  amplifier  device,  based  on 
thaje  fast  wave  mechanisms  does  not  ^>pear  to  be  feasible 
at  this  time.   To  realize  a  practical  amplifier  a  leUable 
and  economical  method  of  producing  a  highly  anisotroolc 
electron  beam  must  be  developed.  ~ 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


AD-606  146  DtT.   8.25,26 

OTS  Prices:  HC  $3.00/IIF  $0.60 

Weston  Electric  Co.,  Laureldale,  Pa. 
raODUCnON  ENQINEERINQ  measure:  MECHANIZA- 
TION OF  SEMICONDUCTOR  DEVICES.  2N660.  aN1051 

1^i2I^SIi^•'*•  "*"*•  "*««»•  1N666,'1N667,'W668,  • 
lN6e9,  1N67S.  1N675,  1N697  AND  1N701. 

guATtorly  progress  rept  no.  19,  1  Apr-30  Jun  64. 
by  M.  N.  Reppert.    30  Jun  64,   5^ 

Descriptors:   (*Semloonductor  devices,  Produotlan). 
(•Transistors,  Productton),  (•Diodes  (Semloonductoi) 
ProAioUon)),  InAistrlal  production.  Machines,  Manufacture 
tog  methods,  Test  equipment  (Electronics).  Test  methods. 
Welding.  Material  removal.  Soldering.  Guided  mtosile 
oomponente. 

I^^l^"!^,**"  Pro<*ictlon  Engineering  Measure  to  to 
design  and  develop  proAiction  techniques  wUh  the  objeo- 
JmTJI.*'^}*****^  Pnxtaction  capaclttos  that  are  compst- 
ibte  with  semiconAictor  requlremente  for  Nike  anti-^ 

^tS^f^"*^'!""^*^  capability  to  to  be  estabUshed 
tor  the  following  three  areas  -  two  transtotor  and  one  diode  - 

^^^1°^^^'  Durtogthto  report  perioHSSe! 
S^^i^hT^^'"^  mechanized  operation  was  compteted. 
S^^*^  ?"  ^^  completed  to  ten.  The  two  machtoes 
oontr«jted  for  development  were  completed.  The  diode 
Date  Producing  Test  Set  was  completed  and  tefinemento  an 
SJ'JSE^''  ^°li^'_°I  "ttclP-ted  on  tan  other  mechantoed 
operattons.  Tooling  reflnemente  were  begun  on  two  dtocte 
operations  -  tubototlon  toad  weldtog  and  process  testing. 

fl^«^^^^  °^  °^J  *°°"°«  reflnemente,  process 
nnementa  and  engtoeering  studies. 
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Division  9  •  FLUID  MECHANICS 


9.  Fluid  Mechanics 


Contract  Nonr4308  00 


Unclassified  report 


AD-605  185 
OTS  Prloes! 


Dlv.   9,  1 
BC  $9.aO/MF  $2.50 


Noralr  Dly.,  Nortiirop  Corp..  Hawthorne,  CaUf. 

SUMMARY  OF  LAMINAR  BOUNDARY  LAYER  CONTROL 

RESEARCH,  VOLUME  L 

Rept.  for  Jul  59-Mar  63. 

Mar  64,  618p 

Contract  AF33  616  7564.  Pro].  1366,  Task  136612 

ASD  TDR33  554  VI 

Unclassified  report 

Descriptors:  ('Boundary  layer  control.  Laminar 
boundary  layer),  (*Lamlnar  boundary  layer.  Boundary 
layer  control).  Supersonic  flow,  Subscmic  flow.  Laminar 
flow.  Drag,  Oscillation,  StabUltrsr,  Wings,  Flat  plate  models. 
Bodies  of  revolution,  Reynolds  number.  Shock  waves. 
Fluid  mechanics.  Aerodynamic  characteristics. 

At  subsonic  speeds,  full  length  laminar  flow  and  low 
drags  were  obtained  up  to  high  length  Reynolds  numbers  on 
a  thin  straight,  m  a  swept  laminar  suction  wing  and  on  a 
suction  body  of  revolution.   Moderately  increased  suction 
rates  in  the  most  critical  region  of  a  straight  and  a  swept 
laminar  suction  wing  enabled  full  chord  laminar  flow  in  the 
presence  of  external  sound.   Theoretical  Investigations  are 
concerned  with  nonlinear  boundary  layer  oscillations  and 
stability  investigations  (assuming  small  disturbances)  of  a 
supersonic  laminar  boundary  layer  on  a  flat  plate  up  to 
high  supersonic  speeds  as  well  as  on  a  highly  swept  super- 
sonic low  drag  suction  wing  of  low  wave  drag.   On  a  super- 
sonic flat  laminar  suction  plate  with  and  without  weak  inci- 
dent shock  waves,  extensive  laminar  flow  and  low  equivalent 
drags  were  obtained  at  M  =  3  up  to  length  Reynolds  numbers 
of  26  X  1000000.    Further  supersonic  low  drag  suction 
experiments  on  a  suction  body  of  revolution,  on  a  36  degree 
supersonic  yawing  wing,  as  well  as  on  a  72  degree  super- 
sonic yawing  wing  (swept  behind  the  Mach  cone)  of  low  wave 
drag,  are  described.   The  latter  wing  showed  full  chord 
laminar  flow  with  a  subsonic  type  pressure  distribution  at 
M  =  2  and  R  sub  C  i^iproxlmately  equal  to  1000000. 
(Authoi) 


AD-605  186  Dlv.    9,  1 

OTS  Prices:  HC  $8.85/MP  $2.50 

Noralr  Dlv.,  Northrop  Corp.,  Hawthorne,  Calif. 

SUMMARY  OF  LAMINAR  BOUNDARY  LAYER  CONTROL 

RESEARCH,  VOLUME  B. 

Rept.  for  Jul  59-Mar  63. 

Mar  64,  582p 

Contract  AF33  616  7564,  Pro].  1366,  Task  136612 

ASD  TDR63  554  V2 

Unclassified  report 

See  also  AD-605  185 

Descriptors:  ('Boundary  layer  control.  Laminar  boundary 
layer),  (*Laminar  boundary  layer.  Boundary  layer  control). 
Supersonic  flow.  Flat  plate  models.  Suction  slots.  Ogives, 
Cylindrical  bodies.  Swept  wings,  Laminar  flow.  Airfoils, 
Boundary  layer  control  systems.  Ducted  bodies.  Structural 
properties.  Aerodynamic  characteristics. 


Descriptors:  (*FIuld  flow.  Cascade  structures),  ('Cas- 
cade structures.  Fluid  flow),  ('Numerical  mettx>ds  and 
procedures.  Fluid  mechanics).  Theory.  Equations.  Nu- 
merical analysis.  Programming  (Cooqxiters),  Ormphlcs. 

The  Two-Dlmensional  Douglas  Neumann  Program  for 
calculating  the  potential  flow  about  bodies  of  arbitrary 
shape  has  been  extended  to  handle  lifting,  infinite  cascades. 
The  resulting  very  general  program  allows  a  wide  range 
of  heretofore  intractable  problems  to  be  solved.    Essen- 
tially, the  program  can  handle  any  problem  in  which  the 
flow  pattern  repeats  indefinitely  along  an  axis.    In  the 
Douglas  Neumann  program  this  axis  is  the  y-axls.   This 
permits  the  calculation  of  the  flow  about  a  lifting  or  non- 
lifting  cascade  having  any  stagger  angle  and  spacing  and 
having  arbitrary  blade  geometry.   The  program  can  also 
calculate  the  flow  about  more  than  one  cascade.    Thus  it 
can  handle  the  interaction  problem  of  two  or  more  parallel 
cascades.   The  Douglas  Cascade  Program  Is  compared 
with  other  theoretical  methods,  special  analytical  cases, 
and  experimental  data.    Program  details,  among  which 
are  Input-ou^t  format  and  FORTRAN  listing  are  given 
in  the  ai9>endlces.   (Author) 


AD-60S  249 
OTS  Prices! 


Dlv.   9,  30 
HC  $4.00/MF  $0.75 


RAND  Corp.,  Santa  Monica,  Calif. 
BLUNTNESS  AND  VlSCOUS-INTERACTIOff  EFFECTS 
ON  SLENDER  BODIES  AT  HYPERSONIC  SPEEDS, 
by  C.  F.  Dewey,  Jr.    Sep  64,  126p   RM-3832-PR 
Contract  AF49  638  700 

Unclassified  report 

Rept  on  Pro].  RAND. 

Descriptors:  ('Slender  bodies.  Aerodynamic 
characteristics),  ('Hypersonic  flight.  Slender  bodies). 
Blunt  bodies.  Viscosity,  Heat  transfer.  Friction,  Lift, 
Drag.  Equations.  Graphic^ 

This  Memorandum  is  concerned  with  the  aerodynamic 
design  and  performance  of  slender  vehicles  operating 
in  hi^-altitude,  hl^-veloclty  environments.    A  brief 
description  of  the  pertinent  regimes  of  flight  is  presented, 
and  arguments  are  advanced  to  show  that  at  high  altitudes, 
the  leading-edge  thickness  is  not  dictated  by  convectlye  and 
radiative  heat-transfer  rates.    This  conclusion  is  based 
on  the  fact  that  the  use  of  advanced  surface  materials  will 
allow  the  heat  transferred  to  the  nose  to  be  reradiated 
and  conducted  along  the  surface  to  regions  of  less  intense 
heating  while  maintaining  good  thermal-insulation 
characteristics  in  a  direction  normal  to  the  body  surface. 
The  flight  regimes  where  leading-edge  bluntness  and 
hypersonic  viscous  Interaction  are  important  are  described, 
and  a  summary  of  the  theoretical  approaches  to  these  two 
limiting  cases  is  given.    A  method  of  computing  skin 
friction,  heat  transfer,  and  surface  pressure  in  the 
viscous-interaction  regime  Is  outlined.    Sample  calculations 
are  presented  which  indicate  that  viscous  interaction  may 
significantly  increase  the  lift  and  drag  of  slender 
vehicles.   (Author) 


AD-605  207  Div.   9.  15 

OTS  Prices:  HC  $3.00/MF  $0.75 

Douglas  Aircraft  Co.,  Inc.,  Long  Beach.  Calif. 
EXTENSION  OF  THE  DOUGLAS  NEUMANN  PROGRAM 
TO  PROBLEMS  OF  LIFTING.  INFINITE  CASCADES, 
by  Joseph  P.  Gieslng.   Rev.  2  Jul  64,  86p  LB-31653 


AD-605  284  Dlv.    9,  15 

OTS  Prices:  HC  $4.00/MF  $0.75 

Grununan  Aircraft  Engineering  Corp.,  Betfapage,  N.  Y. 

THE  CALCULATION  OF  NONLINEAR  SUPERSONIC 

CONICAL  FLOWS  BY  THE  METHOD  OF  INTEGRAL 

RELATIONS, 

by  John  W.  Brook.  Jul  64,  118p 

Contract  AF33  657  7313,  Pro].  6219,  Task  821902 
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FDL  TDR64  7 


\ ':  nlassified  rqxnrt 


Prepared  in  oooperation  with  Aeronautloal  Research 
Assooiatea  of  Prinoeton.  Inc.,  N.  J. 

Descriptors:   (*Conioal  bodies,  Siqwraonic  flow), 
C^ipersonio  flow.  Numerical  analysis),  CNumerical 
methods  and  procedures.  Integrals),  Hypersonic  flow. 
Boundary  value  problems.  Differential  geometry.  Gas 
flow,  Dynamics,  Fluid  mechanics. 


The  supersonic  flow  over  cones  of  arbitrary  shape  was 
investigated  by  using  the  method  of  integral  relations.  The 
e<;piations  are  derived  for  one  str^  using  a  body-oriented 
ooordinate  system.   Various  choices  for  basic  equations  are 
discussed.  The  solution  of  the  boundary  value  problem  for 
a  number  of  fundamentally  different  cases  Is  discussed  in 
detail  and  various  suggestions  concerning  improvements  of 
the  metlMXl  and  other  related  methods  are  made.   Due  to 
severe  compuUtional  dllKlculties.  however,  no  numerical 
results  are  presented.   (Author) 


AD-605  289  Dlv.    9,  30 

OTS  Prices:  HC  $6.00/MF  $1.25 

Harry  Diamond  Labs.,  Washington,  D.  h . 
PROCEEDINGS  OF  THE  FLUID  AMPUFICATION 
SYMPOSIUM,  VOLUME  IV.    SPONSORED  BY  THE  HARRY 
DIAMOND  LABORATORIES,  MAY  19,  04. 
May  64,    25^  < 

tjnclassified  report 

Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy, 
see  also  AD-601  501. 

Descriptors:  ('Amplifiers,  Symposia),  ('Hydraulic 
systems.  Symposia),  ('Fluid  mechanios,  Ajaplihen), 
Liquid  ]et8.  Fluid  flow.  Secondary  injection.  Control 
systems.  Computer  logic.  Coding,  Thrust  vector  control 
systems.  Bleed  systems.  Conical  nozales,  Schlleren 
photography.  Medical  equ^ment.  Values,  Machine  tools, 
Pneumatic  systems. 


Contents:   Attachment  of  a  ]et  to  a  curvbd  wall,  separated 
flow  in  curved  channels  with  secondary  injection,  a^U- 
catlon  of  pure  logic  to  on-otf  control  systems,  a  fluid 
enooding  system,  thrust  vector  control  using  a  bleed  off- 
reinjeotion  device,  supersonic  fluid  amplification  with 
various  expansion  ratio  nozzles,  high-speed  schlleren 
dnematogrf^hy,  four  fluid  amplifier  controlled  medical 
devices,  fluid  units  of  the  ball  valve  type  and  their  ^>pll- 
cation  to  the  control  of  a  machine  tool. 


AD-606  295  Dlv.   9,  31 

OTS  Price*:  HC  $2.00/MF  $0.50 

Davidson  Lab.,  Stevens  Inst,  of  Tech.,  I|9boken,  N.  J. 

FORCES  ON  A  SUBMERGED  BODY  WTIfB  AND 

WITHOUT  FINS  UNDER  A  TRAIN  OF  REGULAR  WAVES, 

ty  Young  Chey  and  Daniel  Savltsky.  Au^M,  40p 

SIT-DL-1006 

Contract  Now62  0367C  FBM,  Pro].  2777i^,  Task  6 

Ufeiassified  report 

Descriptors:  (*Underwater  objects,  Fqrce  (Mechanics)), 
Cylindrical  bodies.  Oscillation,  Water  waves.  Seas, 
Mathematical  analysis.  1 1 

Under  a  regular  beam  sea,  the  forces  aild  moments 
acting  on  a  circular  cylinder  with  and  without  a  pair  of 
fins  were  measured  experimentally.  Tto  test  cylinder  had 
a  length-to-diameter  ratio  of  6,17.   Five  configurations 


FLUID  MECHANICS  •  Division  9 


were  tested,  one  without  fins  and  four  with  variations  in 
fin  size  and  fin  k>catl<».  The  presence  of  a  pair  of  fins 
reduced  suction  forces  considerably.  The  largest  reduc- 
tion was  effected  by  fins  one-half  the  cylinder  radius  in 
heig^,  positioned  at  an  angle  of  60  degrees  from  the 
horizontal  plane  passing  through  the  cylinder  axis.   Con- 
formal  transformation  and  the  Blasius  theorem  were  used 
in  a  theoretical  analysis,  the  results  <rf  which  agree 
fairly  weU  with  experimental  findings.    (Author) 


AD-605  315  Dlv.    9,  15,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

A  DIFFERENCE  APPROXIMATION  FOR  THE  MOMEN- 
TUM EQUATION  OF  A  TWO-DIMENSIONAL,  CYLIN- 
DRICALLY  SYMMETRIC.  SHOCK  HYDRODYNAMICS 
PROGRAM, 

by  Richard  Grote  and  Sherman  Giatch.   Sep  64, 
20p   RM-4233-PR 
Contract  AF49  638  700 

Unclassified  report 
Descriptors:  ('Momentum,  Equations),  ('Programming 
(Computers),  Hydrodynamics),  CTwo-dimensional  flow. 
Numerical  analysis).  Fluid  mechanics.  Shock  (Mechanics), 
Difierence  etyiations,  Partial  differential  equations. 
Motion.  Acceleration,  Hydrostatics,  Vector  analysis. 

A  finite  difierence  approximation  for  the  meinratum 
equation  of  a  two-dimensional  Lagrangian  shock  hydro- 
dynamics computer  program  with  cylindrical  symmetry  is 
developed  from  Euler's  equation  for  an  inviscld  fluid. 
(Author) 


AD-605  321  Div.   9,  4,  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 

LAMINAR  BOUNDARY  LAYERS  WITH  CHEMICAL 

REACTIONS, 

by  Herbert  Fox.  Jun  64,  72))   PIBAL-835 

Grant  AF  AFOSR62  409 

AFOSR  64  1394 

Unclassified  report 

Descriptors:  ('Laminar  boundary  layer.  Chemical  re- 
actions), CChemical  reactions.  Laminar  boundary  lajrer). 
Transport  properties,  PyrOlysls,  Methane,  Dissociation, 
Oxygen,  Catalysts,  Numerical  analysis.  Integral  equations. 
Boundary  layer.  Hypersonic  flow 

A  complete  discussion  is  presented  of  the  chemically 
reacting  laminar  boundary  layer.  Included  in  the  study  are 
separate  homogeneous  and  hetergeneous  reactions;  ad- 
dittonaUy  there  is  considered  the  problem  of  simultaneous 
gas  phase  and  wall  reaction.   The  basic  solution,  under 
conditions  of  unit  transport  properties,  i.e.,  mass  dmslty- 
viscosity  product  COTStant,  PrandU  number  and  Schmidt 
unity,  were  derived  using  previous  devised  (^>erator  tech- 
niques.   For  g^  phase  reaction  the  solution  for  the  species 
distribution  is  seen  to  reduce  to  an  integral  equation;  the 
temperature  arising  by  quadrature.   It  is  shown  that  slnqile 
first  order  results  for  chemistry  of  the  usual  complexity 
oocuring  in  hypersonic  boundary  layer  flows  can  be  obtained 
without  resort  to  large  scale  computation.   The  flow  over 
a  catalytic  wall  are  derived  from  unit  solutions  to  the  basic 
problem.   Using  the  present  techniques  any  distribution  of 
wall  catalycity  is  permlssable  Including  discontinuities. 
Results  of  this  analysis  are  shown  to  agree  well  with  previous 
solutions.  Jn  all  cases  extension  to  n(»-unlty  transport 
properties  are  presented.   Except  in  limited  studies  these 
extensions  are  not  carried  out  because  analyticity  of  all 
solutions  was  desired.  Since  no  previous  solution  to  the 
combined  problem  are  available,  new  first  order  results 
were  obtained  corresponding  to  the  leading  edge  solution. 
(Author) 
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AD-605  3M  DiT.    9,  30 

OTS  Prices:  HC  $«.00/MF  $1.25 

Fluid  Dynamics  Research  Lab.,  Mass.  Inst,  of  Tech., 
Cambridge. 

THE  CALCULATION  OF  TWO-  AND  THREE-DIMENSIONAL 
mviSCID  IWSTEADY  FLOWS  BY  THE  METHOD  OF  CHAR- 
ACTERISTICS. 
Final  scientific  rept., 

by  Harry  Sauerwein.  Jun  64,  24^   FDRG-64-4 
Grant  AF  AFOSR156  64,  ProJ.  9995 
AFQSR  64  1055 

Unclassified  report 

Descriptors:  (*Gas  flow.  Numerical  analysis).  Hyper- 
sonic flow.  Two-dimensional  flow.  Three-dimensional 
flow.  Programming  (Computers),  Programming  languages. 
Digital  computers,  Dlfferenoe  equations.  Cylindrical 
bodies. 

The  problem  of  the  numerical  solution  by  the  method  of 
characteristics  of  the  two-  and  three-dimensional  flow  of 
an  Inviscld  nonequilibrlum  gas  Is  formulated.    For  unsteady 
flows  the  method  is  limited,  for  practical  reasons,  to  the    , 
solution  of  hypersonic  or  other  flows  which  have  short 
transient  times.   The  specific  details  of  the  finite  difference 
network  and  the  associated  fli\ite  difference  equations  are 
presented.   It  was  found  that  numerical  instability  was 
possible  with  certain  previously  proposed  networks.    An 
existing,  stability  criterion  was  found  to  apply  to  the  multi- 
dimensional method  of  characteristics  and  this  criterion 
was  used  to  synthesize  a  stable  finite  difference  network. 
High  speed  digital  computer  programs  are  presented  which 
perform  the  numerical  calculation.   Four  exanq>le  cases  of 
the  flow  about  a  circular  cylinder  with  its  ajds  perpendicular 
to  a  Mach  five  free  stream  are  presented. 


AD-605  364  Dlv.    9 

OTS  Prices:  HC  $2.00 /MF  $0.50 

Institute  of  Engineering  Research.  Univ.  of  California, 

Berkeley. 

A  REPRESENTATION  OF  ROTATION  AND  CURVATURE 

IN  FLUID  FLOWS  AND  CONNECTION  WITH  VORTICITY 

AND  DISSIPATION, 

by  Paul  Lleber  and  Kirit  Yajnik.  U  Mar  64,  46p 

MD-63-7 

Contract  Nonr222  87 

Unclassified  report 

Descriptors:  (*Fluld  flow.  Tensor  analysis),  Rotation, 
Incompressible  flow.  Vortices,  Turbulence.  Motion, 
Velocity,  Algebra. 

The  report  attenqits  to  show  connections  between  vortlcity, 
the  rotation  of  a  line  element,  the  curvature  of  a  streamline 
and  dissipation  in  viscous  fluid  flows.    A. tensor  of  third 
rank  is  shown  to  determine  the  angular  velocity  of  a  dif- 
ferential elenoent  of  a  filament  (curve)  of  a  moving  mate- 
rial. If  the  current  direction  of  the  differential  element  Is 
known.   The  same  tensor  determines  the  curvature  of 
streamline  at  a  point,  if  the  velocity  of  the  fluid  at  that 
point  is  given.    Dilatation  does  not  influence  the  tensor. 
The  dissipation  function  of  an  incompressible  Newtonian 
fluid  can  be  expressed  in  terms  of  its  second  order  in- 
vartaata.   The  report  also  includes  other  properties  of  the 
tensor  such  as  algebraic  properties.   (Author) 


AD-605  380  Dlv.   9  ' 

OTS  Prices:  HC  $2.00/MF  $0.50 

Aerodynamic  Lab.,  Ohio  State  Univ.  Research  Foundation, 

Columbus. 

HYPERSONK:  blunt  body  SDmjTUDE  IN  A 

PERFECT  GAS, 


by  G.  M.  Gregorek  and  K.  D.  Korkan.  Jun  64,  4^ 
Contract  AF33  657  10416,  ProJ.  1426,  Task  142604 
FDL  TDR64  92 

Unolaaslfled  report 

Desoriptors:  («Blunt  bodies.  Hypersonic  flow).  Spheres, 
Cylindrical  bodies,  Gases,  Shock  waves.  Pressure,  Hyper- 
sonic wind  tunnels.  Correlation  tecbniijues,  Reynolds 
number. 

The  strong  similitude  of  the  hypersonic  flow  of  a  perfect 
fluid  about  blunt  bodies  is  considered.   Using  a  continuous 
flow  wind  tunnel,  the  pressvire  distribution,  shock-wave 
shape,  and  shock  detachment  distances  about  spheres  and 
cylinders  are  obtained  at  Mach  numbers  from  8  to  15  and 
at  Reynolds  numbers  from  2,000  to  75,000.   With  the  he^ 
of  low  Mach  number  data  from  the  open  literature,  correla- 
tions of  the  observed  quantities  are  formulated,  demonstrat- 
ing a  near  Mach  number  Independence  of  the  flow.   A  cor- 
relation of  the  sphere  shock  profile  by  the  normal  shook 
density  ratio  is  of  qpeclal  interest.   (Author) 


AD-605  403  Dlv.    9 

OTS  Prices:  HC  $l,0O/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

ON  METHOD  OF  SMALL  PERTURBATIONS  IN 

PROBLEMS  OF  FLOW  AROUND  SLENDER  BLUNT 

BODIES  BY  A  HYPERSONIC  FLOW  OF  GAS, 

by  V.  V.  Sychev.    3  Sep  64,    2^ 

FTD  MT64  59,  TT  64  71304 

Unclassified  report 

Edited  machine  trans,  of  Zhumal  Prlkladnol  Meldianlkl 
i  Tekhnicbeskoi  Fiziki  (USSR)  1962,  ho.  6,  p.  50-59. 

Descriptors:   (•Perturbation  theory.  Gas  flow),  (•Blunt 
bodies.  Hypersonic  flow),  (•Hypersonic  flow.  Blunt  bodies), 
Gas  flow.  Perturbation  theory.  Entropy,  Aerodynamic 
heatii^.  Numerical  analysis.  Bodies  of  revolution. 
Dynamics,  Fluid  mechanics.  Shock  waves.  Aerodynamic 
configuratioos,  USSR. 


AD-605  413  Dlv.    9 

OTS  Prtces:  HC  $3.00/MF  $0.50 

Aerospace  Corp.,  Lo«  Angeles,  Calif. 

BOUNDARY  LAYERS  IN  ROTATINO  FLOWS. 

General  research, 

by  Nicholas  Rott  and  W.  S.  Lewellen.  4  Sep  64,  57p 

ATN-64(9227)-6 

Unclassified  report 

Descriptors:  (•Boundary  layer.  Vortices).  (•Vortices, 
Boundary  layer).  Laminar  flow,  Axlally  symmetric  flow. 
Turbulence,  Incompressible  flow.  Rotation,  Btomentum, 
Mathematical  analysis. 

A  survey  of  work  on  rotating  boundary  layers  on  axlsym- 
metrlc  bodies  Is  given.   Exact  similarity  solutions  are  dls- 
cvissed  and  the  limits  for  which  the  effects  of  transverse 
pressure  gradient  and  curvature  become  predominant  are 
noted.   A  general  momentum-integral  solution  for  both 
laminar  and  turbulent  flow  Is  presented,  using  a  simplified 
form  obtained  from  the  generalization  of  similarity  prop- 
erties to  Include  shear  laws  applicable  in  turbulent  flow. 
The  interaction  of  the  boundary  layer  and  the  outer  flow 
is  discussed  and  solved  for  some  examples  of  enclosed 
flows.   Implications  of  such  an  Interaction  for  certain 
aspects  of  the  tornado  problem  are  noted.    (Author) 
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Johns  Hopkins  Univ.,  Baltimore,  MA 

ON  THE  BOUSSINESQ  APPROXIMATION  AND  ITS  ROLE 

IN  THE  THEORY  OF  INTERNAL  WAVES. 

Technical  rept.  nos.  17  and  20,  I 

by  Robert  R.  Loi«.   Sep  64,    24p 

Contract  Nonr4010  01;  Grant  WBG2].  ProJ.  NR082  104 

I   Unclassified  report 

Descriptors:   (•Fluid  mechanics,  Numerical  analysis), 
(•Gravity.  Fluid  mechanics),  Equatloas,  Motion,  Propa- 
gation, Velocity,  Fluid  flow,  Liqulcb. 

Most  studies  of  the  dynamics  of  fluid*  with  weak  density 
gradients  use  the  Bousslnesq  approjCUnation.  which  neglects 
density  variations  In  the  Inertlal  terms  of  the  equations  of  . 
motion.   The  significance  of  this  apprroximatlon  Is  Investi- 
gated.   As  a  general  matter,  care  Is  called  for  in  the  use  of 
the  approximation  If  quantities  other  than  the  non-dimen- 
sional density  difference  are  small.   Also,  the  very  existence 
of  certain  phenomena  of  Interest  and  importance  may 
depend  on  the  small  terms  neglected  by  the  Bousslnesq 
approximation.    This  Is  Illustrated  by  an  Investigation  of 
solitary  waves  In  a  stratified  fluid  system.    (Author) 


AD-605  441  Dlv.    9,  30 

OTS  Prices:  HC  $i.OO/Ur  $0.76 

Tennessee  Univ.,  Knoxvllle. 

A  NUMERICAL  SOLUTION  OF  VBCOUS  COMPRESSIBLE 

FLOW  IN  SLENDER  CHANNELS. 

Master's  thesis, 

by  William  Allen  Myers.  Jun  64,  117^ 

i  Unclassified  report 

Descriptors:  (•Compressible  flow.  Numerical  analysis), 
Adlabatlc  gas  flow.  Partial  differential  equations. 
Programming  (Computers),  Momentum,  Energy,  Slender 
bodies.  I 

Procedures  and  results  are  given  fori  ^  numerical 
solution  of  viscous  compressible  flow  In  a  slender  channel. 
The  results  are  compared  with  an  exact  solution  developed 
through  similarity.    Two  methods,  normal  Implicit  method 
and  Crank-Nlcolson  method,  were  attempted  In  the  ' 
numerical  solution.    The  Crank-Nlcotaon  method  was  found 
to  be  superior  to  the  normal  Implicit  jnethod.    The  normal 
Implicit  method  did  have  the  advantage  of  requiring  less 
computation  time  since  the  momentum  and  energy  equations 
were  solved  separately  by  two  sets  of  (N-2)  equations  with 
(N-2)  unknowns.    The  normal  in:^)llclt  method  also  made 
possible  the  use  of  a  smaller  transve^^e  grid  size. 


AD-605  498  DlT.   9.4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systenja  Command. 

Wright-Patterson  AFB,  Ohio. 

SOME  EFFECTS  RELATED  TO  THE  MULTICOMPONENT 

NATURE  OF  GAS  MIXTURES, 

byS.  A.  Amflnov.   24  Jul  64,    18p 

FTD  TT64  198;  TT  64  71323 

Jbolaaslfled  r^x>xt 

Unedited  rough  draft  trans,  of  Akademiya  Nauk  SSSR. 
Isrestlya.  Mekhanlka  1  Mashlnostioenlto.  1963.  no.  5 
p.  117-123.  •      •  ". 

Descriptors:  (•Oas  flow,  DlfTuslon),  i(*Dlatomic 
molecules,  DissoclaUon),  Gases,  Mixtures,  Air, 
(>ygeQ.  Nitrogen,  Nitrogen  compounds.  Oxides,  Boundary 
l«jrer.  Chemical  reactions.  Blunt  bodies,  USSR. 


Consideration  is  given  to  the  flow  past  an  impenetrable 
surface  of  a  mixture  of  two  extraneous  gases,  one  of  which 
consiats  of  two-atom  molecules  and  can  dissociate  into 
atoms.  It  has  been  shown  that  the  difference  in  the  coef- 
ficients of  diffusion  of  the  separate  components  lead  to  a 
diffusion  breakdown  of  the  mixture  of  gases.   Results  are 
presented  of  the  numerical  solution  for  air  considered  as  a 
gas  of  three  components,  O,  02,  and  N2.   Analogous  results 
are  presented  for  flve-conywnent  air  with  the  addition  of 
nitrogen  and  nitrogen  oxide.   On  the  basis  of  the  numerical 
solutions,  there  are  determined  Lewis's  numbers  computed 
In  accordance  with  generalized  coefficients  of  dlffuston.   It 
is  shown  that  inside  the  boundary  layer  Lewis's  generalized 
number  for  molecular  nitrogen  changes  from-inflnlty  to 
♦  infinity.  ' 


AD-605  514  Dlv.    9,  27 

OTS  Prices:  HC  $4.00/MF  $0,75 

Ordnance  Research  Lab.,  Pennsylvania  State  Univ.. 

University  Park. 

TIP  CLEARANCE  FLOW  IN  TURBOMACHINES. 

by  W.  S.  Gearhart.   27  Aug  64,  117p 

ORL(PSU)  TM-506.2491-04 

Contract  NOw63  0209c 

Unclassified  report 

Descriptors:  (*Fluld  flow.  Turbines),  (*Turblnes,  Fluid 
flow).  Rotor  blades  (Turbomachlnery),  Tolerances  (Me- 
chanics), Cavitatlwi,  Hydrodynamics,  Test  methods.  Ex- 
perimental data. 

Two  forms  of  cavltatton  have  been  recorded  and  attrib- 
uted to  the  Up  clearance  flow.  Cavitation  resulting  from 
this  flow  in  the  clearance  area  between  the  blade  end  and 
guide  wall  has  been  termed  'gap  cavltetion'.   A  second  form 
of  cavitation  originates  from  the  Interaction  of  the  tip- 
leakage  flow  and  main  flow  In  the  blade  passage.  This 
form  of  cavlUtton  termed  the  'tip  vortex  cavitation'  occurs 
initially  as  a  small  'feather'  of  cavitation  attached  to  the 
leading  edge  tU)  of  the  blade,  and  as  the  local  pressure  is 
nirther  reAiced,  the  feather  grows  into  a  distinct  cavity 
which  extends  from  the  leading  edge  of  the  blade  and 
diagonally  across  the  blade  passage.  Both  forms  of  cavi- 
tation are  considered  in  this  report  but  primary  effort  was 
directed  towards  a  study  of  'gap  cavltatton'.  (Author) 


AD-606  570  Dlv.   9,  15,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

tostttute  of  Engineering  Research,  Univ.  of  California. 
Berkeley.  ^ 

^^f^S^rhlP^  MAXIMUM  UNIFORMTTY  OBTAINED 

^o-.lo^°^**  °^  '^^  DISTRIBUTION  OF  INTERNAL 
KORCES. 

by  Paul  Lleber.   i^r  63,  ITp   MO-63-8 
Contract  Nonr222  87 

Unolassifled  report 

Sm'-^^T***  f  If*^  "*  Technlon.  Haifa  (Israel)  to 
1957.  at  Weizman  Inst..  Rehovoth  (Israel)  In  1958,  and  to 

2:^s?r  ^f^^  ''~^'"''  "'^-  ^  ^-^"^ 

Descriptors:  (*Fluld  mechanics.  Mathematical  analysis) 
Gases,  Dynamics,  Theorems.  Partial  dlfferentlaleSiaSoii.. 

This  paper  Identifies  and  establishes  a  fundameotal  theorem 
cm  the  spatial  global  and  temporal  local  distribution  of 
£S^.?^rtf  °'  f,  °^*"  "^  «mamloal  systems  which 
Includes  the  MaxweU  gas.  The  theorem  Is  based  on  a 
tonnulationof  the  Gauss-Hertz  principle  of  mechanics 
where  ooooept  force  Is  Indeed  retained  and  underlined. 
Thus  we  find  and  estahUsh  within  the  framework  of  Gauss' 
Mechanics  a  new  and  fundamental  global  property  of 
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internal  forces  bearing  on  cooperatlye  phenomena  and 
which  can  be  expressed  as  a  Principle  of  Maximum 
Untformity.   Doing  so,  however,  requires  a  demonstration 
of  tlte  Talldlty  of  Gauss'  Principle  for  all  known  categories 
of  geometrical  constraint.   This  is  done  here  and  attests 
to  generality  and  power  of  principle.   The  information 
rendered  explicit  by  the  theorem  cited  is  not  dlscematde 
or  obtainable  from  Newtonian  Mechanics  without 
quadrature.    (Author) 
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OTS  Prices:  HC  $2.00/MF  $0.50 

Thompson  Ramo  Wooldridge,  Inc.,  Los  Angeles,  Calif. 

SUPERSONIC  FLUTTER  OF  A  CYLINDRICAL  SHELL. 

L  GENERAL  THEORY, 

by  John  W.  Miles.    19  Aug  55,  40p   RW-66-147; 

RW(AM)-5-2 

Unclassified  report 

Descriptors:  (*Flutter,  Cylindrical  bodies),  (♦Super- 
sonic flow.  Cylindrical  bodies).  Mechanical  waves.  Ve- 
locity, Stresses,  Damping,  Surface  properties.  Aerody- 
namic characteristics.  Laminar  boundary  layer.  Turbulent 
boundary  layer.  Aerodynamic  configurations,  Tliickness, 
Equations,  Theory,  Structural  shells. 
* 
The  equations  governing  the  generation  of  traveling  waves 
along  an  infinite,  thin,  cylindrical  shell  by  an  external  air 
stream  are  formulated.   The  subsidiary  problems  of  trans- 
verse wave  propagation  along  the  free  shell  and  the  calcu- 
lation of  the  aerodynamic  forces  associated  with  a  given 
wave  then  are  solved.  It  is  found  that  the  minimum  wave 
speed  for  the  free  shell  occurs  at  a  wavelength  of  the  order 
of  the  geometric  mean  of  shell  thickness  and  radius.   This 
neighborhood,  in  which  flexural  and  extensional  stresses  are 
^iproxlmately  equal  in  magnitude,  is  anticipated  as  the 
most  critical  for  panel  flutter  (unstable  wave  motion).   The 
restriction  to  wavelengths  that  are  short  compared  with 
both  length  and  radius  of  shell  permits  a  relatively  simple, 
quasi-planar  iq[>proxlmation  to  the  aerodynamic  forces. 
The  stability  boundary  for  panel  flutter  in  the  absence  of 
external  damping  is  calculated  and  numerical  results  pre- 
sented for  shell  thickness/radius  ratio  vs.  Mach  number. 
The  negative  damping  ratio  for  unstable  motion  than  is  cal- 
culated and  plotted  vs  a  dlmensionless  dynamic  pressure. 
It  is  shown  that  the  structural  damping  ratio  required  to 
prevent  panel  flutter  is  equal  to  this  negative  damping 
ratio.    (Author) 


AD-605  579  Dlv.    9,  15 
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Thompson  Ramo  Wooldridge,  Inc.,  Los  Angeles,  Calif. 

HIGHER  ORDER  TERMS  FOR  THE  NAVIER-STOKES 

EQUATIONS  IN  THE  ANALYSIS  OF  SHOCK  WAVE 

STRUCTURE, 

by  E.  V.  Laitone.   13  Sep  55,  31p 

Unclassified  report 

Descriptors:  (*Shockwaves,  Mathematical  analysis), 
(♦Partial  differential  equations.  Shock  waves).  Kinetic 
theory.  Gases.  Viscosity,  Thermal  properties,  Stetistlcs, 
Numerical  analysis. 

The  theoretical  reasons  underlying  the  introduction  of  the 
so-called  bulk  viscosity  into  the  Navier-Stokes  equations 
are  briefly  discussed.   It  is  then  pointed  out  that  the  higher 
order  kinetic  theory  approximations  attempting  to  improve 
the  Navier-Stokes  equations  have  not  included  all  of  the 
terms  of  the  proper  order  because  of  the  assumed  form  for 
the  expansion  of  the  distribution  function,  and  the  fact  that 
the  Boltzmann  statistics  should  be  modified  to  account  for 
the  non-linear  density  gradients.   It  is  pointed  out  that  the 


only  term  that  can  be  legitimately  added  to  the  Navier-Stokes 
equations  is  the  effect  of  thermal  transpiration  as  first 
derived  by  Maxwell.    When  this  term  is  correctly  added  it 
should  be  possible  to  obtain  a  valid  solution  for  the  analysis 
of  shock  wave  structure.   (Author) 
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iowa  Inst,  of  Hydraulic  Research,  Iowa  City. 

A  PRELIMINARY  STUDY  OF  THE  EFFECT  OF  THE 

FREE  SURFACE  ON  THE  DRAG  OF  A  TRUNCATED 

2:1  ELLIPSOID. 

by  Arthur  D.  Newsham.    Aug  64,  18p 

Contract  Nonrl509  06 

Unclassified  report 

Descriptors:  (♦Ellipsoids.  Drag),  (♦Drag.  Ellipsoids), 
Underwater,  Towed  bodies.  Cavitation,  Yaw,  Hydrody- 
namics, Experimental  data. 

The  study  of  the  drag  force  on  truncated,  axisymmetric, 
supercavltating  bodies  near  a  free  suriace  involved  the 
design,  construction,  and  checking  of  the  apparatus  and 
instrumentation  necessary  to  conduct  the  experiments. 
A  truncated  2:1  ellipsoid  at  zero  angle  of  yaw  was  chosen 
for  the  initial  investigation.   The  drag  of  this  body  at  zero 
an^e  of  yaw  was  measured  and  compared  with  existing 
data  for  a  2:1  ellipsoid  completely  submerged.    In  addi- 
tion, some  preliminary  work  concerning  the  effect  of  the 
proximity  of  the  free  sartace  was  performed. 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Institute  of  Engineering  Research,  Univ.  of  California, 

Berkeley. 

A  DYNAMICAL  THEORY  OF  INTERACTING  CONTINUA, 

by  A.  E.  Green  and  P.  M.  Nagbdl.  Jul  64.  19p 

AM-64-13 

Contract  Nonr222  69,  ProJ.  NR064  436 

Unclassified  report 

Descriptors:  (♦Continuum  mechanics.  Dynamics),  Fluid 
mechanics.  Diffusion,  Thermodynamics,  Entropy,  Energy, 
Equations,  Invariance,  Inequalittes. 

A  dynamical  theory  of  the  flow  relative  to  each  other  of 
two  contlnua  (which  includes  a  dynamical  theory  of  diffusion) 
is  developed  from  an  energy  equation  and  the  use  of 
Invariance  conditions  under  superposed  rigid  body  motions, 
together  with  an  entropy  production  inequality.   (Author) 
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OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

AN  APPROXIMATION  OF  AERODYNAMIC 

COEFFICIENTS  OF  THIN  BODIES  OF  REVOLUTION 

MOVING  AT  VERY  GREAT  SUPERSONIC  SPEEDS, 

by  N.  F.  Krasnov.  9  Mar  64,  320 

FTD  lin'63  169;  TT  64  71333 

Unclassified  report 

Edited  machine  trans,  of  Moskovskoe  Vysshee 
Tekhnicheskoe  UchlUshche.   Trudy  (USSR)  1955, 
V.  32,  p.  75-99. 

Descriptors:  (♦Bodies  of  revolution.  Aerodynamic  char- 
acteristics), (♦^ipersonic  flight.  Aerodynamic  character- 


66 


Istlos),  Numerical  analysis.  PressuM,  Drag,  Lift.  Mom- 
ments.  USSR.  |  j 

Topics  include:  pressure  coefficient  on  a  thin  cone  at 
very  hlg^  Mach  numbers;  iwroximatlDn  of  magnitude  of 
pressure  coefficient  on  the  surface  of  a  solid  of  revolution 
with  arbitrary  generatrix;  approximation  of  magnitude  of 
wave-drag  coefficient:  approximate  evaluation  of  magnitude 
of  lift  coefficient;  approximation  of  magnitude  of  moment 
coefficient  and  coefficient  of  center  of  pressure. 


AD-605  593  Dlv.   9 

OTS  Prices:  HC  $2.00/MF  $0.50 

Polytechnic  Inst,  of  Brooklyn,  N.  Y.    , 

THE  EFFECT  OF  VARL\BLE  TRANSPORT  PROPERTIES 

ON  A  DISSOCIATED  BOUNDARY  LAYER  WITH  SURFACE 

REACTION, 

fay  Gerald  S.  Janowltz  and  Paul  A.  Llblw.  Oct  63. 

38p    PIBAL-804 

Contract  AF49  638  217,  Prol.  9781 

Uaolasslfied  report 

Descriptors:  (♦Transport  properties,  Boundary  layer), 
(♦Boundary  layer,  Tranqwrt  properties),  (♦Heat  transfer. 
Boundary  layer).  High  altitude.  Hypersonic  flight.  Viscosity, 
Conductivity,  Diffusion,  Surface  properties,  Theromody>- 
namlc  properties.  Aerodynamic  heiilng.  Hypersonic  flow. 
Equations,  Laminar  boundary  layer.TT 

A  study  is  made  of  the  alteration  in  surface  teat  transfer 
and  in  the  profiles  of  the  flow  variables  associated  with 
several  descriptions  of  the  transport  properties  of' a  dl8« 
sociating  gas.   A  boundary  layer  of  the  similar  type  is  con- 
sidered; a  reasonably  accurate  description  of  the  viscosity, 
conductivity  and  diffusivity  of  a  mixture  of  atoms  and 
molecules  is  employed  along  with  several  approximate 
descriptions  which  have  been  employed  in  the  past.    Nu- 
merical examples  corresponding  to  high  altitude  hypersonic 
flight  are  considered  and  Indicate  that  alterations  of  heat 
transfer  of  iq)  to  60%  and  of  the  profllee  of  possible  sig- 
nificance can  occur  depending  on  the  description  of  the 
transport  properties  employed.   (Author) 
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OTS  Prices:  HC  $6.00/lidF  $1.25 

Johns  H(q;>kins  Univ.,  Baltimore,  Md. 

TWO  TURBULENT  SHEAR  FLOWS.   L  X  PLANE  JET. 

n.  A  Radial  Jet, 

by  Gunnar  Heskestad.  Jun  63,  202p 

Contract  AF49  638  248 

li^lassified  report 

Descriptors:  (♦Jets,  Turbulence),  (♦TUrbulence,  Jets), 
Fluid  flow.  Velocity,  Configuration,  Measurement,  Anemo- 
meters, Rejmolds  number.  Equations. 

Results  from  hot-wire  measurements  iti  a  plane  turbulent 
Jet  and  a  radial  turbulent  Jet  are  reported.   The  plane  Jet 
was  found  to  be  approximately  self-preserving  sufficiently 
far  downstream,  where  measurements  of  the  inter mlttency 
and  data  for  calculating  the  energy  balance  of  the  turbulent 
motion  were  made.    Measurements  were  also  made  erf  the 
Reynolds  number  effect  on  the  centerliije  development  of 
the  turbulent  intensity  and  the  flatness  factor  of  the  velocity 
derivative  at  a  fixed  downstream  centerUne-location.   The 
radial  Jet  was  observed  not  to  attain  the  degree  of  self- 
preservattMi  noted  for  the  plane  Jet  in  t|»  range  of  the 
measurements.   The  mean  velocity  profiles  were  quite 
similar,  but  the  meansquare  turbulent  velocity  profiles  were 
similar  only  away  from  the  centerline,  and  the  lateral  Inter- 
mlttency  distributions  were  highly  dissimilar.   Data  for  the 
energy  balance  was  obtained  at  a  convenifent  downstream 
location.    (Author) 
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AD-606  608  Div.   9 

OTS  Prices:  HC  $1,00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command. 
Wright-Patterson  AFB,  Ohio. 

INVESTIGATION  OF  THE  INFLUENCE  OF  RARE- 
FACTION OF  SUPERSONIC  FLOW  ON  READINGS  OF 
PROBES  OF  TOTAL  PRESSURE, 
by  S.  L  Kosterin,  N.  L  Yushchenkova,  N.  T.  Belova. 
and  B.  D.  Kamaev.   9  Mar  64,    1^ 
FTD  MT63  247;  TT  64  71345 

Unclassified  report 

Edited  machine  trans,  of  Inzhenemo-Fizicheskil 
Zhumal  (USSR)  1962,  v.  5,  no.  12,  p.  16-22. 

De9cr^)tors:  (♦Pitot  tubes.  Measurement),  (♦S«q)ersonic 
flow.  Gas  flow).  Pressure,  Density,  USSR. 

Results  are  presented  of  investigation  of  the  influence  of 
rarefaction  of  supersonic  flow  on  the  magnitude  of  total 
pressure,  measured  by  a  probe  of  total  pressure  with  a 
thin  wall  and  a  small  exterior  angle  of  slant.   (Author) 


AD-605  611  Dlv.   9 

OTS  Prices:  HC  $1.00/MF  $0.50 

*ace  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 

ON  THE  MOTION  OF  A  CONTAINER  PARJIALLY 

FU^LED  WITH  UQUID;  EFFECTS  OF  NONSMALLNESS 

OF  UQUm  MOTION, 

by  G.  S.  Narimanov.  May  60,  2te  STL-T-Ru-18 

TT  64  71347 

Unclassified  report 

O  Dvizhenll  Simmetrichnogo  Giroskopa,  Polost'  Kotorogo 
Chastichno  Zapolnena  Zhidkosfyu,  trans,  of  Prikladnawi 
Matematika  1  Mekhanlka  (USSR)  1957,  v.  21,  no.  5. 
p.  696-700. 

Descriptors:  (♦Gyroscopes,  Motion),  (♦OsciUatlon,  Mathe- 
matical analysis).  Containers,  Equations.  Fluid  flow 
USSR,  Liquids,  Stability. 

The  paper  describes  an  approximate  method  of  accounting 
for  the  influence  of  the  nonsmallness  of  the  parameters  of 
motion  of  a  Uquid  partiaUy  filling  the  cavity  of  a  rigid  body. 
(Author)  ^^         ' 

AD-605  612  Dlv.    9.  27 

OTS  Prices:  HC  $2.00/MF  $0.50 

^ace  Technology  Labs..  Inc.,  Los  Angeles.  Calif. 

THE  EXPANSION  OF  A  RAREFIED  GAS  INTO  A  VACUUM 

Revised  ed.. 

by  P.  Molmud.   1  Jul  59,  37p 

U  .classified  rqwrt 

Descriptors:  (♦Rocket  motors.  Exhaust  gases),  (♦Exhaust 
gases.  Superaerodynamics),  Vacuum.  Particles.  Momentum, 
Energy.  Diffusion.  Transformations  (Mathematics). 
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AVCO-Everott  Research  Lab.,  Everett,  Mass. 

HEAT  TRANSFER  TO  A  SPHERE  AT  THE  TRANSITION 

FROM  FREE  MOLECULE  FLOW,        TRANSITION 

»V  P.  HammerUng  and  B.  Klvel.  Jun  58. 

26p   Avoo-RN-75 

Contract  AF04  645  18 

Unclassified  report 
Descriptors:  (♦Siq>eraerodynamlos.  Heat  transfer. 


Division  9  •  FLUID  MECHANICS 


(*HMtt  truicfBr,  S|>berM),  Mathematical  models.  Drag, 
Thermodynamlos,  Huclear  scatterlns,  ProbaUlliy, 
Geometry,  Partlclee,  Kinetic  theory,  Oaa  flow.  Energy* 
Surface  tanperaturee. 

The  hl^  qweS  flow  of  a  rarlfied  gas  about  a  sphere  Is 
considered.  In  such  a  flow  the  reflected  molecules  are 
moving  relatively  slowly  and  form  a  region  near  the  body 
whose  density  Is  greater  than  the  free  stream  density. 
The  presence  of  the  denser  layer  near  the  body  Introduces 
ttw  posslbUity  of  collisions  with  the  Incident  stream  which 
can  alter  the  eiq^MCted  momentum  and  energy  transfer. 
The  Important  role  of  surface  temperature  In  these 
results  Is  notiMl.   For  lower  surface  temperature  the 
emitted  particles  move  away  more  slowly.   By  continuity 
their  density  is  increased  and  their  mean-free  path  is 
decreased.  This  malces  scattering  events  occur  closer  to 
ttw  surface  and  leads  to  greater  breakdown  of  free 
molecule  flow. 


AD-605  630  Div.   9,  1,  12,  14 

OTS  Prices:  HC  $1.00/MF  fO.SO 

Chicago  Midway  Labs.,  Univ.  of  Chicago,  m. 
DETERMINATION  OF  FACTORS  GOVERNING 
SELECTION  AND  APPUCATION  OF  MATERIALS  FOR 
ABLATION  COOLING  OF  HYPERVELOCITY  VEHICLES. 
Dats  rept., 

by  Channon  F.  Price.   20  Oct  58,  18p  CML-DR-M131-14 
Coabeaot  AF33  616  5436 

Unclassified  report 

Descriptors:  (^Materials.  Ablation),  (* Ablation,  Mate- 
rials), (*Noee  cones.  Ablation),  Cooling,  Experimental 
data.  Boundary  layer,  Melting,  Surface  properties. 
Weight.  Heat  transfer. 

Six  samples  were  tested  in  the  CML  1.5-lncb  air  arc  on 
10  and  14  October  1958.   All  samples  were  positioned  at 
4-1/2  inches  above  the  top  electrode  and  were  sublected  to 
a  step  heat  flux  rate  (nonaUating  value)  or  1960  BTU/sq  ft 
2-sec  for  a  nominal  period  of  30  seconds.   Data  shown  are 
(1)  host  flux  rate,  (2)  plasma  characteristics,  (3)  time  of 
exposure,  (4)  sample  weights  before  and  after  test, 
(5)  percentage  weight  loss,  (6)  photographs  of  samples  be- 
fore and  after  test,  (7)  sample  silhouettes  before  and  after 
test.   Remarks  are  appended  where  additional  information 
was  disemed  advisable.    (Author) 


AD-605  644  Dlv.   9,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

MattMmatlcs  Reeearch  C«iter.  Univ.  of  Wisconsin, 

Madison. 

A  NOTE  ON  GENERAL  RELATIVISTIC  INSTABILITT. 

Technical  summsry  rept., 

by  J.  P.  Wri^t.   May  64.  8p   MRC-TSR-487 

Contract  DAll  022ORD2059 

Unclassified  report 

Descriptors:  (*Flulds,  Relativity  theory),  (*S[ri>eres, 
Fluids),  Perturbation  theory.  Energy,  Potential  theory, 
DIffei'eutlsl  equations.  Integration,  Stability. 

The  point  of  instability  of  a  general  relatlvistlc  fluid 
q;>here  is  determined  using  the  criterion  that  the  point  of 
instability  occurs  wlten  the  binding  energy  is  at  a  maximum. 
The  result  is  equivalent  to  the  result  obtained  by  the  small 
perturbation  method  when  the  radius  Is  sutUciently  large. 
(Author) 


AD-606  697  DlT.   9 

OTS  Prices:  HC  $2.00/MF  $0.60 

Philco  Research  Labs.,  Newport  Beach,  Calif. 

STABILITY  CHARACTERISTICS  OF  CONES  AND 

CYLINDERS  AT  LARGE  ANGLES  OF  ATTACK  AT 

MACH  NUMBER  2.87. 

by  Walter  T.  Davey  and  Carl  E.  Grlgsby.   13  Ai«  69. 

32pU-540 

Contract  AF04  647  280 

PB  158  322 

Unclassified  report 

Descriptors:  (•Conical  bodies,  Supersonic  charac- 
teristics), (*Cyllndrical  bodies.  Supersonic  ohsrno- 
terlstlcs),  (^Supersonic  flow.  Wind  tunnel  models). 
Slender  bodies,  Angle  of  attack.  Stability,  Center  of 
gravity.  Pitch  (Motion). 

The  restilts  of  wind  tunnel  tests  to  determine  the  stable 
characteristics  of  slender  cones  and  rlglit  circular  cjd- 
inders  at  large  angles  of  attack  are  presented  at  a  test 
Mach  number  2.87.    Five  cones  of  fineness  ratio  4.5  with 
center  of  gravity  locations  55.0  and  66.7  per  cent  body 
length  were  tested  along  with  3  cylinders  of  fineness 
ratios  6,  10,  and  20.   The  L/d  4.5  cone  models,  which 
were  suspended  at  the  theoretical  center  of  pressure, 
stabilized  at  the  0  degree  angle  of  attack  position  If  re- 
leased from  angles  less  than  50  degrees.   When  ttwse 
configurations  were  released  at  angles  greater  tlian 
50  degrees,  a  tendency  to  stabilize  near  the  90  degree 
position  was  Indicated.  The  cone  models  which  were 
suspended  forward  of  the  tlieoretical  center  of  pressure 
(55  per  cent)  were  quite  stable  and  stabilized  at  0  degree 
angle  of  attack  for  all  release  angles.   The  cylinder 
models  stabilized  at  about  90  degrees  angle  of  attack 
confirming  the  results  of  Raymond  and  Oarber. 
(Author) 
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Aerophysics  Lab.,  Mass.  Inst,  of  Tech.,  Cambridge. 
HIGH  SPEED  VISCOUS  AND  REACTING  FLOWS. 
Final  rept.  for  Apr  63-Jul  64. 
Jul  64,  3^    AL-TR98,  DSR-9195 
Grant  AF  AFOSR62  407 
AFOSR  64  1616 

Unclassified  report 

Descriptors:  (*Thermal  diftkision.  Boundary  layer). 
Injection,  Turbulence,  Fluid  flow.  Transport  properties. 
Ablation,  Aerodynamic  heating.  Surface  properties. 
Thermal  radiation.  Viscosity,  Shock  waves.  Blunt 
bodies,  Noxzlas. 

The  objective  of  tttese  investigations  was  to  consider 
several  aspects  of  viscous  and  large  temperature  flow 
fields.  Overall  topic  groups  are  as  follows:   (1)  the 
mechanics  of  fluid  injection  for  thermal  proteisUon, 

(2)  the  role  of  thermal  diffusion  in  boundary  layer  mixtures, 

(3)  the  evaluation  of  thermal  diffusion  coefficients  for 
turbulent  conditions,  (4)  the  solution  of  radiation  co«q>led 
flows. 


AD-60S  728  Dlv.   9 

OTS  Prices:  HC  $4.00/IllF  $1.00 

Fluid  Dynamics  Research  Lab.,  Msss.  Inst  of  Tech.. 

Cambridge. 

PARAMETRIC  AMPLIFTCATION  OF  SURFACE  AND 

DITERNAL  WAVES. 

Final  scientific  rspt.. 
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by  R.  E.  Kelly.  Jun  64,  132p   FDRdt64-3 
Grant  AF  AF08R156  63 
AFOSR  64  1662 

Unclassified  report 

Descriptors:  (•Fluid  mechanics,  SUhlUty),  (•Panels 
(Structural),  Flutter),  Oscillation,  Resonance,  Fluids, 
Incompressible  flow.  Damping,  Numerical  analysis. 
DlfferenUal  equatioos.  Motion.  Fluid  dynamic 
properties. 

The  report  coaoems  the  possible  am|>lificatlon  of  waves 
in  fluids  due  to  fluctuations  with  time  of  some  parameter 
which  defines  in  part  the  natural  frequencies  of  the 
system.   Resonance  is  most  likely  to  occur  when  some 
characteristic  frequency  is  half  of  the  frequency  of  para- 
metric variation.  First,  the  fluid  Iw  taken  to  be  within  a 
container  whkA  oscillates  in  the  vertical  direction  so  that 
the  gravltatlonaLl  acceleration,  relative  to  the  container, 
varies  with  time.  Both  surface  waves,  in  the  case  of  an 
interface,  and  internal  waves,  in  the  case  of  continuous 
variation  of  density,  are  considered.  In  the  latter  case, 
the  possible  resonant  frequencies  have  an  iq>per  bond. 
For  an  interface,  rotation  tends  to  eliminate  the  resonance 
of  surface  waves  but  to  promote  the  i<esonance  of  iner- 
Ual  waves.   For  a  continuous  variatlaa  of  density, 
rotation  tends  to  place  a  lower  bond  on  the  possible 
resonant  fretpiendes.  Secondly,  two  fluids  of  different 
densities  are  taken  to  flow  parallel  t9  each  other  in  an 
oscillatory  manner  and  with  different  mean  values  of 
velocity.   (Auttior) 
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OTS  Prices:  HC  $3.00/MF  $0.75 

^aoe  Technology  Labs.,  Inc.,  Los  Ahgeles.  Calif. 
ON  PANEL  FLUTTER  IN  THE  PREaBNCE  OF  A 
BOUNDARY  LAYER, 

by  John  W.  Miles.   20  Dec  67,  6^   StlL-GM-TR-299 
Contract  AF18  600  1190 

i  Unclassified  report 

Deecr^itors:  (•Fhitter,  Boundary  liiyer).  (•Panels 
(Structural).  Flutter).  Transport  prbpertles.  Energy. 
Supersonic  flow,  SUbUlty,  Monoooques,  Structural 
shells.  Equations,  Numerical  analysis. 

The  energy  transfer  from  the  uniform  flow  outside  a 
boundary  layer  to  a  transverse  surface  wave  at  the 
boundary  is  calculated  on  the  hypotheeds  that  the  boundary 
layer  may  be  represented  by  an  invisedd,  approximately 
parallel  shear  flow.  This  energy  transfer  is  found  to 
consist  of  two  conqxments;  the  first  is  similar  to  that 
found  previously  for  supersonic  panel  flutter  in  the 
absence  of  a  boundary  layer  and  is  relatively  diminished 
by  the  presence  of  the  boundary  layer;  the  second  Is 
intrinsic  to  the  shear  flow  and  is  present  whenever  the 
surface  wave  speed  U  smaller  than  the  free  stream 
speed  (whether  subsonic  or  stqwrsoniio).   The  ^ipUcatlcn 
of  the  results  to  actual  flutter  calcvdKtlons  is  discussed 
and  an  example  of  a  pressurized  cylinder  considered.  R 
is  concluded  that  the  presence  of  a  typical  boundary  layer 
may  reduce  the  degree  of  instability  tar  svqpersonic 
flutter  of  a  long,  mo^ocoque  shell  by  an  order  of  magni- 
tude, thereby  provld^  a  possible  coqllanatlon  of  dis- 
crepancies between  earlier  theories  (M>  ^i^ilch  boundary 
layer  effects  were  neglected)  and  observation.  (Author) 
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Space  Technology  Labs..  Inc.,  Los  Angeles,  Calif. 
COMPRESSIBLB  FLAT  PLATE  BOUNDARY  LAYER 
FLOW  WITH  AN  APPLIED  MAGNETIC  FIELD, 


FLUID  MECHANICS  •  Division  9 


I^  William  B.  Bush.    19  Aug  58,  4^ 
STL-GM-TR-0165-00466 
Contract  AF04  647  165 

Unclassified  report 

Descriptors:  (•Laminar  boundary  layer.  Magnetic 
fields),  (•Conqiressllde  flow,  T.«miTiaT  boundary  layer). 
Gas  flow,  Covette  flow.  Heat  transfer,  Frlcticii.  Aero- 
dynamic heating.  Transport  prt^ierties.  Flat  plate 
models.  Gas  ionization.  Dissociation,  Equatioos, 
Mathematical  analysis. 

The  laminar  boundary  layer  equations  are  formulated 
and  solved  for  a  flat  plate  in  hi^  speed  oonqiressible  air 
flow  where  equilibrium  dissociation  and  ionization  are 
assumed  and  where  there  is  an  applied  magnetic  field 
having  its  con^xment  normal  to  the  plate  proportional  to 
1/  square  root  of  x.  The  skin  friction  and  heat  transfer 
characteristics  are  determined  for  free  stream  velocities 
of  up  to  17.500  meters/sec  and  magnetic  fields  of  up  to 
about  1  Weber/  sq  m.   The  results  show  that  the  skin 
friction  and  heat  transfer  at  a  given  free  stream  velocity 
decrease  with  increasing  magnetic  field  strength  and  the 
percentage  reduction  is  constant  along  the  length  of  the 
plate.  They  also  exhibit  the  same  hysteresis  behavior  as 
was  first  found  in  the  case  of  magneto-aerodynamic 
Couette  flow;  however,  for  the  flat  plate  the  hysteresis 
effect  dlsi^jpears  at  a  higher  Mach  number.   Further- 
more, it  was  found  that  the  reduction  in  heat  transfer  with 
Increasing  field  strength  is  opposite  in  behavior  from 
that  for  Couette  flow.   (Author) 
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Air  Force  Inst,  of  Tech.,  Wright-Patterson  AFB,  Ohio. 

THERMODYNAMICS  OF  GAS  FJbOW. 

Lecture  notes, 

by  D.  H.  Daley.  Jul  56,  160p 

AFTT  ME257 

Unclassified  report 

Desor^ytors:  (*Gas  flow.  Thermodynamics), 
(•Thermodynamics,  Gas  flow).  Fluid  mechanics.  Incom- 
pressible flow.  Acoustics,  Velocity.  Nozzles,  Pressure. 
Temperature,  Shook  waves,  Siq>er8onic  diffusers. 
Momentum,  Equatioos. 

Contents:  Conservation  of  mass;  Newtoo's  second  law  of 
motion  and  the  momentum  equatlion:  first  law  of  thermo- 
dynamics: combination  of  the  laws  of  thermodynamics  and 
of  fluid  mechanics  for  Incompressible  fluid  flow;  the 
velocity  (tf  sound;  total  pressure  and  total  ten^jcrature; 
nozzle  design;  nozzle  operating  characteristics;  8lnq>le 
area  flow;  compressibility  phenomMia;  normal  shook 
wave;  oblique  shock  wave;  sli^le  fricUonal  flow;  sinq>le 
T  sub  o  flow;  supersonic  diffusers;  steadily  moving 
Shockwave. 


AD-605  763  Dlv.   9,  4.  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Cornell  Univ.,  Ithaca,  N.  Y.  Graduate  School  of 

Aerospace  Engineering. 

APPROACH  TO  EQUILIBRIUM  IONIZATION  BEHIND 

STRONG  SHOCK  WAVES  IN  ARGON. 

by  Harry  Petscbek  and  Stanley  Byron.   [1955]   7te 

Contract  Nonr401 25  i-       ^      t- 

PB  132  496 

Unclassified  report 

Descriptors:   (•Argon,  Ionization),  (*Shock  waves.  Gas 
ionization).  Thermodynamics,  Chemical  equilibrium. 
Impurities,  Plasma  medium,  Eleotroos,  Atoms,  Spectro- 
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scopy.  Ionization  potmtlals,  ElectrostaUos.  Dtfiuskm, 
Dissociation,  Hyperaonlo  flow. 

Previous  work  on  strong  shock  waves  in  argon  has  shown 
that  the  degree  of  ionization  reaches  thermodynamic  equilib- 
rium for  shock  speeds  greater  than  about  ten  times  the 
speed  of  sound  in  room  temperature  argon.   The  degree  of 
Ionization  reaches  about  25%  at  the  highest  shock  strengths 
available  in  an  ordinary  shock  tube.   This  pt^wr  reports 
a  detailed  theoretical  and  experimental  study  of  the  ap- 
proach of  hl^  temperature  argon  to  this  equilibrium  de- 
gree of  ionization.   The  mechanism  for  the  an>roach  to 
equilibrium  can  be  divided  into  two  stages.   The  first, 
which  accounts  for  about  10%  of  the  final  ionization,  is 
apparently  controlled  by  impurities  present  in  the  gas 
even  after  considerable  care  is  taken  to  insure  high  purity. 
In  the  second  stage  ionization  by  electron- atom  collisions 
becomes  dominant.   The  rate  of  ionization  by  this  process 
is  limited  by  the  rate  of  energy  transfer  to  electrons  by 
elastic  collisions  with  the  atoms  and  ions  in  the  gas  and 
is  relatively  Independent  of  the  Inelastic  ionization  cross- 
section.   This  rate  Is  calculated  and  is  In  agreemoit  with 
experimental  measurements  making  use  of  (1)  the  visible 
continuum  radiation  from  the  gas,  and  (2)  the  electro- 
static potentials  in  the  gas  due  to  the  diffusion  of  elec- 
trons.   (Author) 


AD-605  771  DiT.   9,  22 

OTS  Prices:  HC  $3.00/MF  $0.75 

Courant  Inst,  of  Mathematical  Sciences,  New  York 

Univ.,  N.  Y. 

THE  FORCE  OF  IMPACT  ON  A  SPHERE  STRIKING  A 

WATER  SURFACE. 

Approximation  no.  2, 

by  R.  Courant,  Max  Shiffman,  and  Donald  C.  ^>encer. 

Jul  45,  declassified  1957,  88p    ^MG-NYU-133 

Contract  OEMsr945 

AMP  42  2R;  PB  19649 

Unclassified  report 

Descriptors:  (*ProJectiles,  Water  entry),  (♦Spheres, 
Projectiles),  (*Impact  prediction.  Spheres),  Hydro- 
dynamics, Drag.  Impact  shock.  Penetration,  Air-to- 
underwater.  Energy,  Momentum. 

The  entry  of  a  solid  body  from  air  into  Water  may  take 
place  in  two  ways:  (1)  if  the  speed  is  small  and  if  the 
surface  of  the  body  is  smooth,  the  entry  occurs  without 
the  formation  of  a  cavity  (smooth  entry);  (11)  if  the  speed  is 
great  or  if  the  surface  of  the  body  is  rough  or  has  an 
Irregular  shape,  the  flow  detaches  from  the  body  when  it 
has  penetrated  a  short  distance  below  the  initial  surface 
level  (rou^  entry).   In  either  case  there  is  an  Initial 
period  following  contact  with  the  surface  during  which  the 
body  experiences  the  greatest  deceleration  and  which  Is  of 
such  short  duration  that  cavitation  has  not  yet  developed. 
It  is  assumed  that  the  nose  of  the  projectile  Is  spherical 
In  shape  and  that  the  Initial  Impact  with  the  surface  Is 
vertical.   The  mass  of  the  projectile  Is  then  visualized  as 
concentrated  into  a  sphere  of  Uie  same  radius  as  the 
nose.   In  a  previous  report  (PB-19651)  a  first  approxi- 
mation was  obtained  to  the  force  of  lnq>act  on  a  sphere 
entering  vertically  by  disregarding  the  rise  of  the  surface; 
In  the  present  report,  a  second  approximation  was  obtained 
by  estimating  the  effects  of  the  surface  motion  and  the 
theoretical  estimates  are  compared  with  e;9>erimental 
results. 


AD-605  798  DlT.   9,  25 

OTS  Prices:  HC  11.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 


CALCULATION  OF  HEAT  FLUXE3  IN  THE  FLOW  OF 

TWO  DIFFERENT  SUPERSONIC  STTREAMS  AROUND  A 

SHOULDER, 

by  R.  K.  Tagl«OT.   27  Aug  64,  14p      . 

FTD  TT64  364;  TT  64  71375 

UncUsslfled  report 

Unedited  rough  draft  trans,  of  Akademlya  Nauk  SSSR. 
Izvestiya.  Mekhanlka  1  Mashlnostroenle,  1963,  no.  6, 
p.  55-61. 

Descriptors:  (*Su))er80Dlc  flow,  Thermodyiumlcs), 
(♦Enthalpy,  Partial  differential  equations).  Boundary 
layer.  Turbulence,  Gas  flow.  Heat  transfer,  Bhink 
bodies.  Surfaces,  USSR. 

A  method  is  dealt  with  for  determliili«  the  bsse 
enthalpy  (or  base  temperature)  In  the  flow  around  a  flat 
or  ring-shaped  shoulder  by  two  sxipersonic  streams 
differing  by  the  numbers  M,  ftill  pressures  and  enthalpies 
cf  retardatioa.   (Author) 


AD-605  831  DlT.   9,  15 

OTS  Prices:  HC  $2.00/MF  $0.50 

Technlsche  Hochschule,  Aachen  (West  Germany). 
SOLUTION  OF  THE  SOMMERFELD-SEXL  CHARAC- 
TERISTIC EQUATION  FOR  THE  STABILITY  OF 
COUETTE  FLOW. 

Annual  summary  rept.  no.  4,  1  Sep  63-31  Aug  64. 
by  F.  Schultz-Grunow.   Aug  64,  28p 
Contract  AF61  052  744 
ARL64  196 

Unclassified  report 

Descriptors:  (*Couette  flow.  Stability),  (*Equations, 
Fluid  mechanics).  Differential  equations.  Transforma- 
tions (Mathematics),  Functions,  Perturbation  theory. 
Algebra,  Bessel  functions.  Series,  Polynomials,  Fluid 
flow. 

The  Sommerfeld-Sexl  transcendental  equation  which 
yields  the  stability  parameters  of  Couette  flow  is  first 
transfoimed.   Then  by  introducing  the  Wronskl  deter- 
minant it  is  possible  to  eliminate  the  unknown  Bessel 
functions  of  imaginary  argument  and  Imaginary  order, 
which  until  then  prohibited  the  solution  of  the  original 
Sommerfeld-Sexl  equation.    A  series  expansion  in  the 
wall  distance  with  the  stability  parameters  in  polynomial 
form  was  obtained  which  can  be  solved  numerically  for 
any  modes  and  widths  of  the  gap.    For  a  ratio  of  the  inner 
and  outer  radius  of  2  stability  was  found  for  the  first  and 
third  mode.   (Author) 


AD-605  848  Dlv.   9.  1 

OTS  Prices:  HC  $2.00/MF  $0.50 

Bfississippi  State  Univ.,  SUte  College. 
FLOW-VISUAUZATION  TECHNIQUES  USED  IN  FULL- 
SCALE  FUGHT  TESTS. 
Aerophyslcs  research  rept.  no.  49, 
by  Sean  C.  Roberts  and  BiUchael  R.  Smith.  Jul  64,  40p 
Contract  DA44  177AMC892T,  ProJ.  1D121401A14203 
TRECOM  TR64  39 

Unclassified  report 

Desortptors:  (*Flow  visualization.  Flight  testing). 
Aerodynamic  characteristics,  Laminar  boundary  layer, 
Boundary  layer  transition.  Turbulent  boundary  layer. 
Drag.  Smoke  screens.  Smoke  bombs.  Dust,  Airplanes, 
Helicopters. 

This  report  presents  a  description  and  evaluation  at 
various  flow  visualization  techniques  that  are  now 
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salable  for  use  In  full-scale  fligjjt.  The  techniques  * 
described  are  adequate  to  give  the  aerodynamiclst  a  good 
Idea  of  the  surface  flow  conditions  as  well  as  the  potratlal 
flow  field  around  and  behind  aircnrft  as  a  function  of  time. 
(Author) 


AD-605  860  DIt.   9,  30 

OTS  Prices:  HC  $6.00/MF  $1.25 

Engineering  Projects  Lab.,  Mass.  Inst,  of  Tech.. 
Cambridge. 

RESEARCH  IN  PRESSURE-CONTROLLED  FLUID  JET 
AMPUFIERS.  ^  w*"-a.4 

Final  rept., 

by  Forbes  T.  Brown  and  Anton  K. 

21^   DSR-9213-1 

Contract  DA19  020ORD5659 

Unclassified  report 

Descriptors:  (* Amplifiers,  Fhdd  flow),  (*Hydraullc 
systems.  Amplifiers),  Control  systems.  Design,  Uquld 
Jets,  Turbulence,  ftibsonlc  flow.  Pressure,  Control  Jets, 
Jet  mixing  flow.  Jets,  Deflection,  Hydrodynamics,  Water 
tunnels.  Two-dimensional  flow,  SItsfaUity,  Configuration. 

A  subsonic,  pressure  controlled,  fluid  Jet  an4>llfier  is 
analyzed  to  determine  the  important  design  parameters. 
Onoe  these  parameters  are  known,  they  are  considered 
in  terms  of  stability,  linearity,  and  gain,  and  observations 
are  used  to  help  determine  the  proper  analytical  models. 
Air  models  were  also  used  to  verity  results.  The  analysis 
starts  with  a  consideration  of  submerged  Jet  representation. 
The  various  geometrical  constraints  are  added  one  by  one. 
and  their  effects  predicted.  Graphical  presentations  of 
results  are  freely  used.  (Author) 


AD-605  863  Dlv.    9.  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Sysi  4ms  Command. 

Wright-Patterson  AFB.  Ohio. 

TURBULENT  HEAT  AND  MASS  TRANSFER  IN  JET 

MOTION  OF  A  GAS, 

by  L.  A.Vulls.    17  Mar  64,  28p 

FTD  MT63  208;  TT  64  71382 


Edited  machine  trans,  of  mono. 
(Problems  of  Aerodynamics)  n.p.. 


Unclassified  npoH 


VoDrosy  Aerodinamlkl 
1958,  p.  81-99. 


Descr^rtors:   (♦Jets,  Transport  ptt)pertleB),  (♦Heat 
transfer.  Gas  flow).  Turbulence,  Thermal  diffusion. 
Momentum,  Incompressible  flow,  Boundary  layer. 
Energy.  Distribution,  USSR,  Reviews. 

Topics  Include:  'Half-free'  thermal  (diffusion)  streams, 
propagating  in  a  hard  wall;  investigation  of  heat  exchange 
in  complex  (Concurrent  and  counter,  and  also  transverse 
and  others)  Jets  and  in  tracking  a  body;  twisted  flows, 
especially  under  the  conditions  of  strong  twisting.   An 
explanation  is  given  of  the  possibility  of  a  generalization  in 
the  case  of  compressible  twisted  streams.   (Author) 


AD-605  875  Dlv.    9 

OTS  Prices:  HC  $L00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 

Wright- Patterson  AFB,  Ohio. 

BOUNDARY  LAYER  EQUATIONS  AND  BOUNDARY 

CONDITIONS  FOR  THEM  IN  THE  CASE  OF  MOTION  IN 

A  SUGHTLY  RAREFIED  GAS  WITH  SUPERSONIC  SPEEDS 

by  Yu.  P.  Lun'Un.    16  Jan  64,  20p 

FTD  MT63  164;  TT  64  71399  Unclassified  report 
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Uravnenlya  Pogranlchnogo  Sloya  1  Granlchnye  Usloviya 
k  Nlm  V  Sluchae  Dvlzhenlya  v  Slabo  Razrezhennom  Gaze  so 
Sverkhzvukovyml  Skorostyzmi,  edited  machine  trans,  of 
Prlkladnaya  Matematlka  1  Mekhanlka  (USSR)  1957,  ▼.  21, 
no.  5,  p.  597-605. 

Descriptors:  (*Turbulent  boundary  layer,  Siq>erBonlo 
characteristics).  (♦Boundary  layer.  Equations), 
(♦»ipersoaic  characteristics.  Gas  flow),  Turbul«ice, 
Pressure,  Fluid  mechanics.  Superaero(fynamics,  Molecular' 
properties.  Mathematical  analysis.  Partial  dlfierratial 
etpiations.  Kinetic  theory.  Supersonic  flow.  Motion,  USSR. 

By  using  Prandtl's  boundary-layer  theory,  equations  are 
derived  for  a  moderately  rarefied  gas  which  differ  from  the 
ordinary  Prandtl  equations  by  the  presence  of  siqiple- 
mentary  terms  that  contain  Ugfaer  derivatives  of  velocity 
and  tenq)erature;  in  the  equations  derived,  the  normal 
pressure  gradient  differs  from  zero  and  is  expressed  by 
supplementary  terms.   The  boundary  conditions  for  these 
ecpiatlons  are  found  with  the  aid  of  kinetic  theory;  they  are 
a  generaUzation  of  Maxwell's  and  Smoluchowekl's  conditions 
for  motion  at  a  siq)ersonic  velocity.  The  velocity  and 
heig^  limits  of  applicability  of  the  equations  derived  are 
set  forth.    (Author) 


AD-605  877  Dlv.    9 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Cocomand. 

Wrlg^- Patterson  AFB.  C«iio. 

CALCULATION  OF  A  TURBULENT  BOUNDARY  LAYER 

FOR  SUBSTANTUL  POSITIVE  PRESSURE  GRADIENTS, 

by  S.  S.  Kytateladze  and  A.  I.  Leont'ev. 

18  May  64.    18p 

FTD  MT64  49.  TT  64  71401 

Unclassified  report 

Edited  machine  trans,  of  Inzhenerno-Flzlcheskli  Zhurnal 
(USSR)  1962,  V.  5,  no.  1,  p.  33-41, 

Descriptors:   (*Gas  flow.  Turbulence),  (♦Turbulent 
boundary  layer.  Mathematical  analysis).  Pressure, 
Boundary  layer,  Frtctlon,  Heat  transfer.  Diffusion,     . 
Momentum,  Compressive  properties.  Energy,  Fluid 
mechanics.  Reynold  number.  Differential  equations,  USSR. 

In  this  article  is  expended  a  new  method  of  calculation  of  a 
turbulent  boundary  layer,  which  Is  based  on  the  boundary 
laws  of  friction  and  heat  transfer  in  the  diffusion  region  of  a 
gas  flow.    There  are  obtained  values  of  critical  parameters 
at  point  of  abruption  of  a  turbulent  boundary  layer  and  the 
Influence  of  heat  transfer  and  compressibility  of  the  gas  on 
these  parameters  is  established.   It  is  shown  that  the  law  of 
heat  transfer  in  the  practical  region  of  variation  of  the 
crlterton  Re**  weakly  depends  on  the  pressure  gradient. 
There  are  proposed  methods  of  calculation  of  friction  and 
heat  transfer,  based  on  the  solution  of  Integral  relation- 
ships of  momenta  and  energy  with  the  use  of  boundary  laws 
of  friction  and  heat  transfer.    (Author) 


AD-605  878  Div.    9 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

DEFINITION  OF  BOUNDARY  OF  NUCLEUS  OF  FLOW 

AND  COEFFICIENT  OF  PRESSURE  RECOVERY  IN  SHORT 

ROUND  CHANNELS. 

by  B.  S.  Vinogradov.    21  May  64.   lOp 

FTD  MT63  296;  TT  64  71402 

Unclassified  report 

Edited  machine  trans,  of  Izvestlya  Vysshlkh  UchebnyUi 
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Zavedenli.   Ariatslonnaya  Tekfanika  (USSR)  1962,  v.  S, 
DO.  4,  p.  151-154. 

Descriptors:    (*Gas  flow.  Boundary  layer).  ('Boundary 
layer.  Gas  flow),  ('Pneumatic  systems.  Gas  flow).  Fluid 
flow.  Nozzle  gas  flow.  Pressure.  Velocity,  Equations. 
USSR. 

Simple  formulas  which  allow  the  position  ot  boundary  of 
nucleus  of  flow  tabe  found  with  a  minimum  of  experimental 
points  and  to  calculate  coefficient  of  pressure  recovery  are 
presented.    These  formulas  are  brou^t  out  for  axlally 
synametric  channels,  but  not  excluded  is  the  poesibiU^  of 
extending  the  method  to  other  cases.   Use  of  tbe  given 
method  is  especially  convenient  in  the  case  of  use  of 
pneumatometric  combe  or  tubes,  transferred  automatically 
a  given  program. 


AD-605  880  Div.    9,  1.  15 

OTS  Prices:  HC  fl.OO/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

APPUCATION  OF  THE  GALERKIN  VARIATIONAL 

BJETHOD  TO  PROBLEMS  OF  FLUTTER  OF  ELASTIC 

PANELS, 

by  V.  V.  Bolotin.   26  Dec  63,  18p 

FTD  MT63  139;  TT  64  71404 

Unclassified  report 

Edited  machine  trans,  of  Izvestiya  Vysshikh  Ucbebnykh 
Zavedenii.    Mashlnostroenie  (USSR)  1959,  no.  12,  p.  25-32. 

Descr4>tors:  (^Panels  (Structural),  Flutter),  (•Flutter, 
Panels  (Structural)),  (*Calculus  of  variations,  Boundary 
value  problems),  Supersonic  characteristics,  Elasticity, 
Aeroelasticity,  Compressible  flow.  Equations,  Algebra, 
Series,  Airplane  panels,  USSR. 

This  work  is  devoted  to  the  explanation  of  known  paradox, 
connected  with  the  application  of  the  Galerkln  variational 
method  to  problems  ot  flutter  of  flat  panels  in  a  supersonic 
flow  of  gas.   It  shows  that  the  Galerkin  method  gives  re- 
liable results  in  reference  to  plates  with  bend  rigidity 
different  than  zero.   (Author) 


AD-605  900  Div.   9 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div..  Air  Force  Systems  Command, 
Wright- Patterson,  AFB.  Ohio. 

INFLUENCE  OF  SMALL  DEVIATIONS  OF  CONSUMP- 
TION IN  CALCULATED  CONDITIONS  ON  THE  MAIN 
CHARACTERISTICS  AND  PARAMETERS  OF  STAGE  OUT- 
PUT ON  FLOW  OF  AXL\L  COMPRESSOR, 
by  V.  N.  Novotel'nov.    17  Mar  64,    16p 
FTD  MT64  95;  TT  64  71421 

Unclassified  report 

Edited  machine  trans,  of  Izvestiya  Vysshikh 
Uchebnykh  Zavedenii.   Energetlka  (USSR)  1962,  v.  5, 
no.  12.  p.  63-69. 

Descriptors:   (•Axial-flow  conq>ressors.  Mathematical 
analysis),  (•Aerodynamic  properties.  Axial-flow 
compressors).  Velocity,  Consumption.  Fluid  mechanics. 
Compressor  blades.  Dynamics. 


AD-605  908 
OTS  Prices: 


Div.    9.  25 
HC  $1.00/MF  $0.50 


Foreign  Tech.  Div..  Air  Force  Systems  Command, 
Wright- Patterson  AFB.  Ohio. 


ELECTRICAL  EFFECTS  ACCOMPANYING  FLOW  OF 

GAS  IN  SHOCK  TUBE. 

by  Yu.  V.  Makarov  and  Yu.  A.  Polyakor. 

26  Dec  63.    12p 

FTD   MT63  73;  TT  64  71385 

Unclassifled  report 

Edited  machine  trans,  of  mooo.  Fizicheskaya 
Gazodinamlka,  Teploobmen  1  Termodinamika  Oazov 
Vysokikh  Temperatur  (Physical  Gas  Dynamics.  Heat 
Exchange  and  Thermocfynamlcs  of  High  Temperattuv  Oases) 
Moscow,  1962.  p.  270-274. 

Descriptors:    («Shock  waves.  Gas  iooizatioD).  (•Gas 
Ionization,  Electrical  properties).  Gas  flow.  Thermal 
diffusion,  Voltage,  Propagation,  OsclUagraphs,  Electron 
Density.  Kinetic  theory,  Thermodynamics.  Probes 
(Electromagnetic),  Shock  tubes.  USSR,  Blunt  bodies. 

During  the  passage  of  strong  shock  waves,  a  flow  of  thermal 
ionized  gas  will  be  formed  behind  the  front.    Processes  of 
diffusion,  developing  In  the  front,  can  lead  to  large 
gradients  of  electric  potential  along  the  direction.of 
propagation  of  the  front  which  are  very  difficult  to  measur*. 
Analogous  processes  of  diffusion  and  thermal  diffusion  be- 
hind the  shock  front  can,  in  the  presence  of  walls,  lead  to 
the  appearance  of  potential  differences  between  the  flow  of 
ionized  gas  and  the  wall. 


AD-605  926  Div.    9,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Boeing  Scientific  Research  Labs.,  Seattle,  Wash. 

UNSTEADY  MASS  TRANSFER  WITH  CHEMICAL 

REACTION.    PART  IL    MORE  GENERAL  XNITIAL  AND 

BOUNDARY  CONDITIONS, 

Flight  Sciences  Lab.  Technical  rept., 

by  Ylh-Ho  Pao.  Jul  64.  13p   Dl-82-0365,  FSL-69 

Uoolasslffed  report 

Also  available  from  ttte  author. 

Descriptors:  (•Fluid  flow.  Chemical  reactions),  (♦Boun- 
dary layer.  Chemical  reactions),  ReactiOD  Idnetlcs, 
Diffusion,  Differential  equations. 

In  a  steadily  flowing  or  stationary  medium,  the  ooooen- 
tration  fields  cf  the  reactants  and  the  products  of  all  types 
of  first-order  reactions  with  equal  dlffusivlties  are  related 
to  that  of  a  non-reacting  species  for  certain  non-uniform 
initial  conditions  and  non-almllar  boundary  oondltlons. 
(Autbor) 


AD-605  935  Div.  9,  12 

OTS  Prices:  HC  $3.00/MF  $0.75 

Space  Technology  Labe..  Inc.,  Los  Angelas.  Calif. 
THE  USE  OF  AERODYNAMIC  LIFT  DURING  ENTRY 
INTO  THE  EARTH'S  ATMOSPHERE, 
by  Lester  Lees.  Frederic  W.  Hartwlg,  and  Clarence 
B.  Cohen.    20  Nov  58,    70p   STL-GM-TR-0165-00519 

Unclassified  report 

Rept,  done  on  Air  Foroe  Contrsot 

Descriptors:  (*Reentry  vehicles.  Lift),  (*Atmospber« 
entry.  Lift).  Spacecraft.  Drag.  Aerodyniamlc  heating. 
Heat  transfer.  Descent  trajectories.  Deceleration, 
Interplanetary  trajectories. 

By  employing  aerodynamic  lift  during  entry  Into  tbe 
Earth's  atmosphere  at  either  orbital  or  'escape'  velocity, 
the  range  of  allowable  entry  angles  for  a  prescribed  peak 
deceleration  Is  greatly  Increased,  while  the  total  heat 
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•nergy  transferred  to  tbe  TehicUi  can  be  bekl  to  about  tha 
same  value  as  for  a  nonliftlng  vehicle.  Only  modest  lift-drag 
ratios  are  required  beyond  peak  G  to  prevent  the  decelera- 
Uon  from  exceeding  the  peak  value,  or  to  prevent  the 

▼riUdto  from  supping  out  of  the  Earth's  atmo^bsre.  Thus, 
the  diSloult  guidance  and  control  problem  U  greatly 
allevUtad;  In  parttoular,  for  retum  from  the  Moon  or  othw 
planaU  the  necessity  for  multlpleopass  drag  braklns  U 
•Umlnatwl.   (Author)  -~^  » 


AD-605  958  Div.   9 

OTS  Prices:  EC  $1.00/MF  $0.50 


Thompson  Ramo  Wooldrldge,  Inc.,  Los  Angeles,  Calif. 
ON  THE  SLOSHING  OF  LIQUID  M  A  CYUNDBICAL 
TANK,  j 

by  John  W.  MUas.   20  Apr  56,   Sab  AM  6-5. 
OM-TR-18  I 

Unclassified  report 

Deserlptors:  (•Fluid  mechanloil.  Sloshing),  Liquids, 
Oscillation.  Tanks  (Containers),  Cylindrical  bodies. 
Boundary  layer,  Laminar  boundary  layer,  Frlctloa, 
Equations,  Mathematical  analyslB. 

The  free  osdUatlons  of  a  slightly' jlsoous  Uquld  in  a 
cylindrical  tank  (of  arbitrary  cross  section)  with  a  free 
mirface  are  analyzed  and  tbe  decrement  of  motion  caused 
by  laminar  boundary-layer  frlotloiK  and  time-varyli«  depth 
calculated.   An  Inoreasliag  or  decreasing  (In  time)  depth  Is 
shown  to  have  a  destabilizing  or  stabilizing  effect,  respec- 
tively, but  the  magnitude  of  this  e^bot  is  negligible  for 
practical  conflguratlcms.  The  results  are  applied  to  a 
droular  tank,  and  it  is  shown  that  the  depth  may  be  con- 
sidered infinite  when  It  exceeds  tba  diameter.  The  slo8hli« 
oscillations  in  a  lO-foot  (diameter)  tank  are  found  to  have  a 
(k»gest)  period  of  1.8  seconds  and,  assuming  the  kinematic 
Tlsoosity  to  be  that  of  water  at  20C,  a  time  to  damp  to  one- 
half  amplitude  of  7  minutes  for  mean  amplitudes  smaller 
than  about  10  inches.   The  transverse,  oscillatory  force  on 
the  tank  walls  associated  with  a  sloshing  amplitude  of  one 
foot  would  have  an  amplitude  of  270O  pounds  and  would  act 
2.7  feet  below  the  mean  surface.   <AutlK>r) 

AI)-605»60  DiT.   9.2 

OTS  Prices:  HC  $1.00/KF  $0.50 

Bendlx  Systems  Div..  Bendix  Corp*.  Ann  Arbor.  Mich. 
AN  ESTIMATE  OF  THE  TIME  FOB  A  TRAIL  TO  DECAY 
TO  A  GAUSSIAN  EHSTRIBUTION, 
by  A.  O.  Kresse.   19  Dec  61.  12p 
BendU-BSC-28771.  BeQdlx-PS-61'ni-1017 
Contract  AF04  647  911  1 1 

1 1       Unclassified  mpoH 

Descriptors:  (* Atmosphere  entry,  Electron  density), 
(•Hypersonic  test  vehicles.  Wake).  Recombination  re- 
actions. Hypersonic  flow.  Dtfttislon.  Plasma  physics. 
Condensation  trails.  Temperature,  Mathematical  analysis. 
Bessel  functions.  , 

The  rmdar  signature  of  a  hypersonlb'  re-entry  trail  c<Hn- 
puted  In  an  earlier  work  Is  consldepsd.  It  Is  desired  to 
investigate  the  time  for  a  nongausslan  distribution  to  decay 
to  tbe  gausslan  form.  To  Investlgats  this  point  It  Is  de- 
sirable to  make  such  assumptions  as  are  required  to 
permit  a  solution  in  closed  form  and  yet  not  destroy  all 
resemblance  to  reality.  These  as8«iii4>ticns  and  their 
meaning  are  specifically  examined. 

AD-605  982  Div.    9 

OTS  Prices:  HC  $3.00/UF  $0.76 

^paoe  TSchnology  Labs.,  be..  Los  Aisles.  Calif. 

THE  HYDRODYNAMIC  STABILITY  (QF  A  THIN  FILM  OF 


LIQUID  IN  UNIFORM  SHEARING  MOTION, 
by  John  W.  Miles.  18  Nov  59.  73p 
STL-EM-9-26,  STL/rR-59-0000-00892 

Unclassifled  report 

Descriptors:  (*Liquid8,  Fluid  dynamic  properties). 
(•Films,  Stability),  Motion.  Shear  stresses.  Surface 
properties,  Reynolds  number.  Numerical  analysis. 
Statistical  data. 

The  stability  problem  for  a  thin  film  of  liquid  having  a 
linear  mean-velocity  profile  and  bounded  by  a  fixed  wall  and 
free  surface  is  solved  asymptotically  for  large  values  of 
the  Reynolds  number  R.    The  analysis  is  similar  to  that 
for  plane  Couette  flow,  but  instability  occurs  for  sufficiently 
large  values  of  R  in  accordance  with  Helsenberg's  criterion 
that  neutral  disturbances  having  finite  wave  numbers  and 
phase  velocities  for  R  =  Infinity  are  necessarily  unstable 
as  R  approaches  Infinity.   It  is  found  that  a  sufficient  condi- 
tion for  stability  is  W<3,  where  W  is  the  Weber  number 
based  on  the  mean  speed  at  the  free  surface  and  the  depth 
of  the  film.    The  minimum  critical  Reynolds  number,  also 
based  on  free  surface  speed  and  film  depth,  is  found  to 
be  R  =  203.   Brief  consideration  also  Is  given  to  the  time- 
rate -of -growth  of  unstable  disturbances  and  to  the  lighter 
fluid  that.  In  actual  configurations,  Is  responsible  for  the 
shear  in  the  film.   (Author) 

AD-605  997  Div.    9,  10,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Thompson  Ramo  Wooldrldge,  Inc.,  Los  Angeles,  Calif. 
EQUIVALENCE  OF  SLOSHING  WAVE  HEIGHT  TO 
PENDULUM  ANALOGY  ANGULAR  DISPLACEMENT, 
by  L.  E.  Freed.   4  Oct  57,   6p  G»^-45.3-419 

Unclassified  report 

Descriptors:   (*81oshing,  Potential  theory),  (•Fluid 
mechanics.  Sloshing).  Fluid  dynamic  properties.  Fuel 
tanks,  Propellants,  Motion,  Gravity,  Rotation,  Guided 
missiles. 


AD-606  000  Div.    9 

OTS  Prices:  HC  $1.00/MF  $0.50 

TTiompsOT  Ramo  Wooldridge,  Inc.,  Los  Angeles,  Calif. 

DYNAMICS  OF  AN  INCOMPRESSIBLE  VISCOUS  FLUID 

WITH  A  FREE  SURFACE  CONTAINED  IN  A  CYLINDRICAL 

TANK, 

Iqr  R.  R.  Berlot.   22  Mar  56,  17p  GM-TN-2 

Unclassified  report 

Descriptors:  (•Ihoompressible  flow.  Mathematical 
analysis).  Fluid  dynamic  properties.  Fluid  flow.  Damp- 
ing, Viscosity,  Cylindrical  bodies.  Tanks  (Cortalners) 
Surfaces,  Particles,  Equations. 

The  purpose  of  the  analysis  was  to  determine  tbe  normal 
modes  of  an  Incompressible  viscous  fluid  with  a  free 
surface  contained  In  a  cylindrical  tank,  and  tbe  damping 
associated  with  these  modes.   The  tank  is  assumed  to  to 
Infinitely  rigid  and  the  motion  Is  assumed  to  be  sufficiently 
small  that  nonlinear  terms  In  the  Navier-Stokes  equations 
can  be  neglected.   TTie  effects  of  surface  tension  are 
considered.    (Author) 


AD-606  003  Div.   9,  15 

OTS  Prices:  HC  |l.0O/MF  $0.50 

ThoQQMon  Ramo  Wooldridge,  Inc.,  Los  Angeles,  Calif. 
FORMULATION  FOR  MACHINE  COMPUTING  OF 
AXI-SYMMETRIC  SUPERSONIC  FLOW, 
by  H.  E.  WoblwlU.   26  Mar  57,  1^  GM-TN-S6 

Unclassified  report 
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Descriptors:  (*AxlaIly  symmetric  flow.  Supersonic 
flow),  (*Supersonia  flow,  Axlally  symmetric  flow), 
(*Nimierlcal  methods  and  procedures,  Fluid  mechanics), 
Sound,  Velocity,  Entropy,  Shock  waves.  Fluid  flow. 
Numerical  analysis. 


AIV606  022 
OTS  Prices: 


Dlv.   9 
HC  $2.00/MF  $0.50 


Bendlx  Systems  Dlv.,  Bendlx  Corp.,  Ann  Arbor,  BUota. 
BOUNDABIES  OF  JETS  FROM  HIGHLY  UNDER- 
EXPANDED  NOZZLES  WITH  EXTERNAL  FLOW, 
by  T.  C.  Adamson,  Jr.  and  Howard  Jew.  16  Feb  62, 
26p  Bendlx  BSC-29687.  Boidlx  FS-62TN-1024 
Contract  AF04  694  26 

Unclassified  r^)ort 

Descriptors:  (*Jets,  Boundary  layer),  (*Supersonlc 
flow,  Boundary  layer).  Nozzles.  Fluid  flow.  Numerical 
analysis. 

An  approximation  method  for  the  calculation  of  the 
boundaries  of  supersonic  Jets  Is  given  in  which  the  flow 
geometry,  as  well  as  the  initial  conditions,  may  be  varied. 
When  the  nozzle  exit  to  ambient  pressure  ratio  is  relatively 
small  and  the  external  stream  and  Jet  have  the  same  ratio 
of  specific  heats,  this  method  con^jares  favorably  in  accu- 
racy with  the  more  difficult  method  of  characteristics. 


AD-606  031  Dlv.   9 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monldb,  Calif. 

ON  THE  PROBLEM  OF  A  STREAMLINED  PROHLE  IN 

A  NEAR-SONIC  FLOW, 

by  A.  F.  Kryuchin.    15  Aug  57,  26p  T-76 

TT  64  71432 

Unclassified  report 

Trans,  from  I>rikladnaya  Matematlka  i  Mekhanika 
(USSR)  1954,  V.  18. 

Descriptors:  (^Subsonic  flow.  Mathematical  analysis), 
(*Wedges,  Subsonic  characteristics).  Shock  waves. 
Pressure,  Gas  flow.  Boundary  layer.  Boundary  value 
problems.  Numerical  methods  and  procedures.  Equations. 

A  study  was  made  of  a  steady  near  sonic  flow  of  gas  in 
the  absence  of  friction  and  heat  transfer.    As  an  example,  a 
streamlined  wedge  was  studied  with  a  detached  shock  wave 
with  the  assumption  that  the  velocity  of  the  stream  slightly 
exceeds  the  velocity  of  sound  at  infinity  and  the  wedge  has 
a  small  included  angle.   As  a  result  of  numerical 
calculations,  the  distribution  of  pressure  over  the  profile, 
the  location  and  3h^>e  of  the  shock  wave  and  the  equations 
of  the  sonic  line  are  found. 


AD-606  038  Dlv.   9,  1,  15,  31 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp.,  SanU  Monica,  Calif. 
THE  INVERSE  PROBLEM  OF  THE  LINEARIZED 
THEORY  OF  FULLY-CAVITATING  HYDROFOILS, 
by  B.  R.  Parkin.   Sep  64,  75p   RM-3566-PR 
Contract  AF49  638  700 

Unclassified  report 

Rept.  on  ProJ.  RAND. 

Descriptors:  (*Hydrofoils,  Cavitation),  (*Cavltatlon, 
Hydrofoils),  Hydrodynamlc  configurations.  Optimization, 
Numerical  metlwds  and  procedures.  Hydrodynamics, 
Marine  engineering. 


This  report  presents  fte  basic  theory  and  some 
numerical  results  on  the  inverse  problem  for  fully- 
cavitating  hydrofoils.   The  problem  is  treated  by  the  two- 
dimensional  linearized  theory  of  steady  cavity  flows.    The 
problem  of  optimum  hydrodynamlc  design  of  cavitating 
blades  or  foils  is  explored  and  the  conditions  required  to 
Insure  realistic  cavity  flows  are  examined.   As  a  result  of 
these  consideratioas  three  methods  for  profile  design  are 
put  forward.   Two  of  these  methods  are  treated  numeri- 
cally. It  is  found  that  once  the  pressure  distribution  has 
been  prescribed,  the  sht^  of  the  profile  depends  upon 
the  design  cavitation  number.    The  camber  decreases  as 
Oie  cavitation  number  increases.   This  report  does  not 
discuss  the  numei^al  methods  used  in  the  study.   They 
are  giv«i  separate  documentation  in  AD-606  062.   (Autiior) 


AD-606  050  Dlv.   9,  17 

OTS  Prices:  HC  $2.00/MF  $0.50 

Hydronautlcs,  Inc.,  Laurel.  Md. 

MECHANICAL  PROPERTIES  OF  METALS  AND  THEIR 

CAVITATION  DAMAGE  RESISTANCE, 

by  A.  Thlruvengadam  and  Sophia  Waring.   Jun  64, 

44p   Hydro-TR-233-5 

Contract  Nonr3755  00  FBM,  Pro].  NR062  293 

Unclassified  report 

Descriptors:  (*CavItation,  Damage),  (•Metals, 
Erosion),  Hydrodynamics,  Mechanical  properties. 
Aluminum  alloys.  Iron,  Castings,  Molybdenum,  Stainless 
steel.  Deformation,  Steel,  Bronze,  Strain  (Mechanics), 
Tensile  properties.  Elasticity,  Hardness,  Wear 
resistance. 

Detailed  investigations  with  a  magnetostriction  ^iparatua 
were  carried  out  to  determine  the  cavitation  damage 
resistance  of  eleven  metals  in  distilled  water  at  80F.   The 
cavitation  damage  resistance  is  defined  as  the  reciprocal  of 
the  rate  of  volume  loss  for  a  given  metal.    Among  the 
mechanical  properties  investigated  (ultimate  tensile 
strength,  yield  strength,  ultimate  elongation,  Brlnell 
hardness,  modulus  of  elasticity  and  strain-energy),  the 
most  significant  property  wiilch  characterizes  the  energy 
•absorbing  capacity  of  the  metals,  under  the  repeated, 
indenting  loads  due  to  the  energy  of  cavitation  bubble 
collapse  in  the  steady  state  zone,  was  found  to  be  the 
fracture  strain  energy  of  the  metals.    The  strain  energy 
is  defined  as  the  area  of  the  stress- strain  diagram  up  to 
fracture.    The  correlation  between  the  strain  energy  and 
.the  rec^rocal  of  the  rate  of  volume  loss  leads  directly  to 
toe  estimation  of  the  intensity  of  cavitation  damage;  this 
intensity  varies  as  the  square  of  the  displacement 
amplitude  of  the  specimen.    All  these  conclusions  are 
limited  to  the  steaidy  state  zone  of  damage.    (Author) 


AD-606  059  Dlv.   9,  1 

OTS  Prices;  HC  $2.00/MF  $0.50 

Vidya  Dlv.,  Itek  Corp.,  Palo  Alto,  Calif. 

THEORETICAL  AERODYNAMICS  OF  FLEXIBLE 

WINGS  AT  LOW  SPEEDS,  m,  APPROXIMATE  RESULTS 

FOR  WINGS  OF  LARGE  ASPECT  RATIO, 

by  A.  R.  Krlebel  and  J.  N.  Nielsen.    1  Jul  64, 

43p   Vidya-146 

Contract  Nonr3728  00,  Pro].  9064 

Unclassified  report 

See  also  AD-601  848. 

Descriptors:  (^Flexible  structures.  Wings),  (*Wlng8, 
Aspect  ratio),  (* Aspect  ratio,  Wing^),  Airfoils,  Aero- 
dynamic configurations.  Aerodynamic  characteristics. 
Subsonic  characteristics.  Numerical  analysis.  Data. 
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On  llie  basis  of  strip  theory  ne^eciftig  Induced  downwaah, 
an  analysis  has  been  made  to  obtala  the  geometric  and 
aerodynamic  characteristics  of  a  number  of  flexible  wings. 
The  wings  have  leading  edges  wiilch  lie  in  a  plane  and 
utilize  a  tralllng-edge  cable  which  can  have  curvatures  in 
both  horizontal  and  vertical  planes.   Analytical  solutions 
have  been  found  for  wings  with  leading  edges  of  different 
shape  which  satisfy  both  the  equation  of  static  equilibrium 
for  the  tralllng-edge  cable  as  well  as  flexible  air-foil 
theory  for  the  strips.   The  wings  are  designed  for  a 
specific  design  angle  of  attack  with  a  value  of  the  chord- 
wise  tensicm  parameter  chosen  to  avoid  camber  flutter. 
A  number  of  calculatlve  cases  are  presented  to  show  how 
the  wing  characteristics  vary  with  tluee  basic  param- 
eters used  in  the  theory.   An  explorfttory  attempt  to 
Include  induced  downwash  in  the  calculations  using 
PrandU  swept  lifting  line  was  not  successful  because  of 
singularities  in  the  induced  downwash.    A  combination  of 
the  Weissinger  and  PrandU  methods  was  partially  succes- 
ftil  but  of  limited  accuracy.   Further  woiic  Is  desirable  to 
Improve  the  accuracy  before  publishing  the  method. 
Further  work  is  also  required  to  Investigate  off-design 
characteristics.    (Authoi^ 


AD-606  062  Dlv.   9,  1,  30,  31 

OTS  Prices:  HC  $6.00/MF  $1.25 

RAND  Corp.,  Santa  Monica,  Calif. 
NUMERICAL  METHODS  AND  PROa«AM  DESCRIPTION 
FOR  THE  INVERSE  PROBLEM  OF  LINEARIZED,  FULLY- 
CAVITATING  HYDROFOIL  THEORY, 
by  R.  S.  Grote.  Sep  64,  212p   RM-3M3-PR 
Contract  AF49  638  700  I 

I   Unclassified  report 

Descriptors:  (*Progranmilng  (Computers),  Hydrodynam- 
ics), (*HydrofoUe,  CavlUtion),  (♦Caivitation,  Hydrofoils), 
Numerical  methods  and  procedures,  Compilers,  Hydro- 
dynamic  confliguratlons.  Planning  gurfaces.  Marine 
engineering. 


I  num 


This  Memorandum  documents  the  mimerioal  methods  used 
in  and  the  conyniter  program  written  for  a  recent  study  of 
fully-cavltating  hydrofoils,  as  report«d  in  a  companion 
Memorandum  (RM-3566-PR).   The  aomputer  routines  have 
been  devised  to  calculate  the  profile  shf^ies  for  two  design 
methods  and  an  off-design  consideraftlon  of  the  problem. 
The  present  report  brtefly  discusses  each  of  the  three 
methods,  and  proceeds  to  detailed  presentations  of  the 
corresponding  subroutines.   The  three  methods  encony>ass 
the  cases  of  shockless-entry,  nose-singularity,  and  the 
off-design  calculations;  their  respective  subroutines  are 
entiUed  SECT3,  SECT4,  and  SECT5.   Various  subsidiary 
subprograms  are  presented,  together  with  a  complete  pro- 
gram listing.   The  program  is  written  In  FORTRAN  II  for 
the  IBM  7090.    An  index  to  the  subroutines  and  subprograms 
as  discussed  In  the  text  and  as  presented  in  the  listing 
(which  is  contained  in  the  appendix)  lis  provided.   (Author) 
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AD-606  071  Dlv.    9 

OTS  Prices:  HC  $3.00/MF  $0.75 

Research  and  Advanced  Developmeol 

Wilmington,  Mass. 

DETERMINATION  OF  THE  EFFECTS  OF  CHEBJICAL 

AND  VIBRATIONAL  RELAXATION  ON  AN  INVISCID 

HYPERSONIC  FLOW  FIELD, 

by  A.  D.  Wood.  J.  F.  Springfield,  and  A.  J.  Pallone. 

22  Jan  64,  80p   RAD-TM-63-88  , 

Contract  AF04  694  239   Task  3.1 

!  Cnclassified  report 
Descr^;>tors:  (^Hypersonic  flow,  Nunt^rical  analysis). 
Gas  flow.  Vibration,  Frozen  equilibrium  flow,  Atmos- 
phere entry.  Temperature,  Equations,  Blunt  bodies. 
Chemical  properties. 
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The  conservation  equations  fbr  an  invlscid,  nonconducting 
fluid  with  chemical  and  vibrational  relaxation  are  put  into 
characteristic  form  for  the  determination  of  hypersonic 
flow  fields.    Application  of  the  analysis  to  the  simpler  case 
of  vibrational  equilibrium  Is  also  discussed.    The  pressure 
and  flow  angle  are  calculated  by  local  application  of  these 
relations,  assuming  proper  values  of  the  speed  of  sound 
based  on  the  local  composition  of  the  relaxing  gas     A 
coupled  nonequlllbrlum  calculation  Is  carried  out  simul- 
taneously along  the  streamline  characteristic  In  which 
the  rate  equations  for  Individual  species  production  and 
vibrational  relaxation,  together  with  the  energy  equation, 
.are  used  to  obtain  translatlonal  and  vibrational  temperature* 
and  species  concentrations,  thereby  completely  deter- 
mining the  state  of  the  gas.   Results  at  typical  entry  con- 
^f^^i?*?"  ^"^'^  atmosphere  are  presented  for  pointed 
bodies  with  and  without  vibrational  equilibrium  and  for 
blunted  bodies  with  vibrational  equilibrium.    Comparisons 
are  made  with  results  from  frozen  and  equilibrium  anal- 
yses.  The  effects  of  both  chemical  and  vibrational  relax- 
ation, and  variation  of  noee  bluntness,  on  the  downstream 
composition  of  the  gas  are  shown  to  be  ^mreclable. 
(Author) 
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OTS  Prices:  HC  $3.00/MF  $0.75 

Research  and  Advanced  Development  Dlv.,  AVCO  Corp.. 

Wilmington,  Mass.  ^  ' 

NONEQUnJBRIUM  WAKES  WITH  LAMINAR  AND 

TURBULENT  TRANSPORT, 

by  Hwaachll  Lien,  John  L  Erdos,  and  Adrian  J.  PalKme. 

22  Jan  64,  60p   RAD-TM-63-87 

COTitract  AF04  694  239,  Task  3.1 

Unclassified  report 

A  portion  of  the  original  document  contains  fine  detail 
which  may  make  reading  of  photocopy  fHfflciiU. 

Descriptors:  (*Reentry  vehicles.  Wake),  (*Wake, 
Aerodynamic  characteristics).  Atmosphere  entry, 
Thermodynamics,  Transport  properties,  Laminar 
flow.  Turbulence,  Electron  density,  Eneivy,  Mathematical 
analysis.  Momentum, 

The  problem  of  the  wake  of  a  reentry  vehicle  is  briefly 
reviewed,  and  an  analysis  is  formulated  for  the  sohitlon 
rtr  tee  nonsimilar,  nonequillbrtum  viscous  flow  equations 
Witt  laminar  and  turbulent  transport.   The  air  is  treated 
as  a  mixture  of  eight  components  (N2,  N,  02,  O,  NO, 
NO+,  e-,  and  02(-)  in  which  tee  vibrational  and  electronic 
excitation  modes  are  assumed  in  equilibrium  with  the 
translatlonal  mode.    For  the  calculation  of  the  rate  of 
formation  of  each  species,  the  reaction  rates  based  on 
the  most  recent  measurements  are  employed.   Numerical 
results  are  presented  for  tee  wake  of  a  15-foot,  8-deeree 
^alf-angle)  cone  at  22,000  ft/sec,  for  altitudes  of 
150,000  feet  and  115,000  feet.    Based  on  tee  results  of  a 
recent  correlation  of  wake  transition  data,  instantaneous 
transition  from  laminar  to  turbulent  flow  is  assumed  to 
occur  250  feet  from  tee  cone  vertex  at  150,000  feet 
altitude,  and  50  feet  from  tee  vertex  at  115.000  feet 
altitude.   The  nonequUibrium  effects  are  found  to  be 
appreciable  at  bote  altitudes  particularly  wlte  respect  to 
electron  concentration.   In  tee  region  where  tee  tempera- 
ture drops  below  BOOK,  tee  effect  of  teree-body  molecular 
attachment  Is  found  to  be  predominant   (Auteor) 


AD-606  074  Dlv.    9 

OTS  Prices:  HC  $2.00/MF  $0.50 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 

THE  LAMINAR  BOUNDARY  LAYER  WITH  UNIFORM 

INJECTION, 

by  Paul  A.  LlbL/  and  Kari  Chen.   Jun  64,  40p 

PIBAL-836 
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Division  9  •  FLUID  MECHANICS 


Grant  Af  AFOSRl  63 
AFOSR  64  1395 


Unolaaslfled  report 


Descriptors:  (^Laminar  boundary  layer.  Transport 
properties),  (*Lamlnar  flow.  Two-dimensional  flow). 
Injection,  Compressible  flow.  Incompressible  flow. 
Mathematical  analysis.  Velocity,  Fluid  mechanics, 
Hsrdrogen,  Energy,  Equations.  Motion.  Heat  transfer. 
Transformations  (Mathematics),  Differential  geometry. 
Series,  Flames,  Model  tests. 

The  non-similar  velocity  distribution  In  a  two-dimen- 
sional laminar  boundary  layer  with  uniform  external 
stream  and  with  either  uniform  suction  or  injection  is 
obtained  by  a  series  e}q)ansion  in  terms  of  a  mass  transfer 
parameter.    The  results  are  compared  with  more  accurate 
analyses  and  shown  to  be  in  good  agreement  for  a  range  of 
values  of  this  parameter.   The  solution  for  the  velocity 
distribution  is  then  employed  for  the  calculation  of  the 
distributions  of  energy  and  element  mass  fraction  when 
there  are  imposed  requirements  for  energy  and  mass 
balance  at  the  exposed  surface  of  a  porous  plate  with 
uniform  injection.    As  one  example  of  several  possible 
i^jpllcatlons  of  these  solutions,  there  Is  computed  the  flow 
associated  with  the  Injection  of  hydrogen  into  an  airstream 
according  to  the  flame  sheet  model.   (Author) 

AD-606  133  Dlv.    9,  12.  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

Research  and  Advanced  Development  Dlv.,  AVCO  Corp., 

Wilmington,  Mass. 

THE  DEVELOPMENT  OF  A  TEN-MEGAWATT  MULTI- 


ARC  AND  ITS  OPERATIONAL  USE  IN  HYPERSONIC 

RE-ENTRY  VEHICLE  STUDIES, 

by  C.  E.  Bond,  J.  Cordero,  H.  A.  Curtlss,  and 

B.  D.  Henshall.    22  Feb  62.  90p   RAD-TM-62-6 

Contract  AF04  647  685  ProJ.  WS133A 

Uoclaastfled  report 

Legibility  at  this  document  Is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  beat  available  copy. 

Descriptors:  (*AtnKwphere  entry.  Simulation), 
(•Electric  arcs.  Design),  (♦Reentrv  vehicles.  Test 
facilities),  Wind  tunnels,  Ablatlon.Xamlnar  flow. 
Turbulence,  Gas  flow.  Heat  transfer.  Magnetic  fields. 
Hypersonic  flow.  Aerodynamic  characteristics.  Models 
(Simulations),  Thermodynamics.  Stabilization, 
Performance  (Engineering),  FU^. 

A  desoriptlon  Is  presented  of  the  develc^ment  <rf  the 
Avco  10-megawatt  air  arc  and  its  application  to  several 
re-entry  simulation  techniques.    Improvements  in  the  per- 
formance of  the  multi-arc  design  including  the  use  of 
magnetic  field  arc  stabilization  techniques  are  discussed. 
It  is  shown  that  the  facility  is  ideally  suited  for  laminar 
and  turbulent  re-entry  ablation  studies  using  both  splash 
and  pipe  techniques.    A  discussion  of  the  shrouded  model 
technique  and  some  applicable  test  results  for  6-lnch 
diameter  hemispherical  models  are  presented.   The 
Mach  5  hyperthermal  wind  tunnel  which  was  used  for 
aero<}ynamlc  and  thermodynamic  experimental  work  is 
discussed  together  with  some  of  the  test  results  for 
advanced  re-entry  vehiches.    The  future  development 
program  for  the  10-megawatt  arc  facility  is  also  described 
briefly.    (Author) 
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10.  Fuels  and  Combustion 


AD-605  202  Div.    10,  14 

OTS  Prices:  HC  II.OOAIF  $0.5C 


Keck  (W.  M.)  Lab.  of  Engineering^  If  aterlals,  Calif.  Inst 

of  Teoh.,  Pasadena. 

A  RBSBARCH  PROGRAM  ON  SOUD  PROPELLANT 

PHYSICAL  BEHAVIOR. 

Qoaiterly  rept.  no.  3,  1  Maywso  JtU  64, 

fay  M.  L.  WUUams.   Aug  64.  Op  MATSCIT-PS-64-T 

Contract  AF04  6U  9572 

Unclassified  report 


See  also  AD-602  75S. 


Desor^ttors:  (*SoUd  rocket  propleUants,  Physical  pro- 
perties). Models  (Simulattons).  Blastomers,  Composite 
materials.  Strain  (Mechanics),  aisotrlo  bridges.  Polymers, 
Standards,  Documeotatton. 

i 
Rasearoh  progress  in  the  fbllowtnic  fields  is  summarised: 
standardized  material  characterisation;  behavior  of  poly- 
meric and  oomposite  systems;  data  information  facility. 


AD-eOS  460  Div.    10,  27 

OTS  Prices:  HC  |6.00/MF  $1.25 

Foreign  Tech.  Dlv.,  Air  Force  Syitjams  Command, 

Wright-Patterson  AFB,  Ohio.        ^  ' 

COMBUSTION  IN  LIQUID-PROPEIXANT  ROCKET 

MOTORS, 

by  Yu.  Kh.  Shaulov  and  M.  O.  Leroer.  31  JUl  64,  348p 

FTD  MT64  272;  TT  64  71309  1 

I    Unclassified  report 

Edited  machine  trans,  of  mono.  Ooorenie  v  Zhldkostnykh 
Raketnykh  Dvigatelyakh,  Moscow,  1961.  194p. 

Descriptors:  (*Llquld  rocket  propellants.  Combustion), 
(*Comhustlon.  Rocket  motors  (Liquid  propellent)) , 
Reaction  kinetics,  Ignition.  Flam*  propagation. 
Stability,  Turbulence.  Detonations^  Nitrogen  compounds, 
ODddes.  Atomlzatlon.  Bvaporatloa,  Ignition  lag.  Com- 
bustion chambers.  Fuel  systems.  Simulation. 

Contents:  elements  of  kinetics  of  olsmlcal  reactions; 
homogeneous  and  heterogenous  combustion;  kinetics  of 
chemical  reactions  in  flame;  Carbiiretlon;  steady-state 
regime  of  burning;  instability  of  coimbustion  process; 
simulation  of  process  of  burning. 


AD-60S560 
OTS  Prices: 


DlT.    10.4 
HC  13.00/MF  $0.76 


Llttte  (Arthur  D.)  bo..  Cambridge,  Mass. 

RADIATION  SCAVENGING  OF  ACETYLENE  DISSOLVED 

IN  LIQUID  OXYGEN,  PART  1.    IN-PLACE  CLEANING 

OF  PIPING  SYSTEMS,  PART  2, 

Final  rept. 

30  Dec  61,  73p  ALI-C -62458-33 

Contract  AF04  647  475 

Unclassified  report 

Descr^itors:  (*Liquefled  gases,  Purlflcatloii),  (*Ll(iufal 
rocket  propellants.  Impurities),  hydrocarbons.  Radi- 
ation cbendstry.  Rsdloaotlve  Isotopes,  Cobalt.  Cesium, 
Chemical  analysis.  Decomposition.  Storage,  Pipes. 
Cleaning,  Fluorine..  Halogenated  taiyidrooarfaons. 
Coolants.  Fluorlnatlon.  Oxygen. 


Destroying  aoetyleoe  disstdved  In  liquid  oxygen  by  ir- 
radiation with  gamma  rays  was  investigated.  It  was 
tovoA  that  94-98%  of  the  acetylene  in  a  saturated  solu- 
tion of  acetylene  In  oxygen  was  removed  in  8  hours  at  a 
dose  rate  of  80,000  rads.  On  this  basis  calculations 
Indicated  that  a  5  kUocurie  source  of  Co(60)  or  a  7.8 
kllocurle  source  of  Cs(137)  would  prevent  any  bulld-iQ> 
of  acetylene  in  a  28,000-gallon  tank  for  a  10-year 
period.  The  most  effective  means  of  removing  or 
passlvatlng  hydrocarbon  contaminants  in  missile 
handling  systems  were  investigated.   Various  expert- 
mental  methods— trestment  with  gaseous  fluorine, 
fluorination  in  Freon  solutions,  decticcbemlcal 
fluorlnatlon.  and  vapor  phase  degreasing  with  Freons— 
were  Investigated.   It  was  concluded  that  vapor  phase 
degreasing  with  Freons  is  the  most  promising  means 
of  cleaning  a  system,  and  a  discussion  is  given  of  the 
various  problenxs  encountered  in  the  use  of  this 
method.   (Author) 


AD-60S  700  Dlv.    10,  27,  25 

OTS  Prices:  HC  |1.00/MF  $0.50 

Princeton  Univ.,  N.  J. 

SOME  RESEARCH  PROBLEMS  IN  THE  STEADY- 
STATE  BURNING  OF  COMPOSITE  SOLID  PROPELLANTS. 
Technical  rept.  no.  1, 

by  D.  W.  Blair.  E.  K.  Bastress,  C.  E.  Hermance, 
K.  P.  Hall,  and  M.  Summerfleld.   10  Mar.60, 
17p   AER-499 

Contracts  Nonr  1858  32,  Nonrl858  25,  ProJ.  NR098  038, 
ARPA  Order  5  58,  Task  7 

Unclassifled  report 

Paper  presented  at  the  SoUd  Propellant  Rocket 
Research  Conference,  Princeton  Univ.,  N.  J.. 
28-29  Jan  1960. 

Descriptors:  (*Solld  rocket  propellants  Burning  rate), 
(♦Burning  rate.  Solid  rocket  propellants).  Composite  ' 
materials.  Heat  transfer,  Flame  propagation. 
Ammonium  compounds,  Perchlorates,  Solid  rocket 
oxidizers.  Solid  rocket  fuels.  Rocket  research.  Particle 
size.  Theory,  Combustion. 

This  paper  outlines  a  number  of  basic  problems  In  the 
theory  of  stea<ly-8tate  combustl<»  of  solid  propellants, 
particularly  of  the  ammonium  perchlorate  composite  type. 
11  represents  an  extension  of  the  earlier  research  at 
Princeton  that  led  to  a  theoretical  burning  rate  law  for 
composite  propellants  that  was  based  on  the  concept  of 
granular  diffusion  flame.    This  paper  is  in  the  nature  of 
a  progress  report  in  n^ch  the  new  experimental 
Miproaches  are  described,  and  some  puzzling  dlfftcultles 
are  analyzed.  Speclflcally.  the  experiments  deal  with 
three  topics:  refinement  of  methods  for  measuring  burning 
rate:  the  role  of  radiative  energy  transfer  in  the  burning 
prooMs;  and  the  connection  between  oxidizer  particle  size 
and  the  b  parameter  In  the  above-mentioned  theoretical 
burning  rate  law.   (Author) 


AD-605  712  Dlv.    10.  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Purdue  Univ..  Lafayette,  bd.  School  of  Aeronautical 

and  Engineering  Sdenoes. 

ON  THE  THERMOMECHANICAL  ANALYSIS  AND 

BEHAVIOR  OF  VISCOELASTIC  MEDIA  SUBJECTED  TO 

CYCLIC  LOADING. 

by  R.  A.  Schapery.  Jan  64,  61p  A  and  ES-64-3 

Contract  AF94  611  8539.  ProJ.  3480 

Unclassifled  report 
aqjported  by  Lockheed  Propulsion  Co..  Redlands.  Calif. 
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Descriptors:  (*Solld  rocket  propellaots,  Viscoelastlclty), 
^       (*Vi8coela8tlclty,  Analysis),  Mechanical  properties. 
Thermal  properties.  Loading  (Meciuuiios),  siwar 
stresses.  Geometric  forms,  Stability,  Heat  transfer. 
Equations. 

The  interaction  between  heating  and  dynamic  response 
of  vlscoelastic  bodies  with  temperature-dependent 
properties  is  studied.   Equations  governing  the  thermo- 
mechanical  response  to  sinusoidal  loading  are  developec 
and  shown  to  be  equivalent  to  a  set  of  two  variational 
principles.   Vlscoelastic  properties  of  a  solid  propellant 
are  characterized  and  then  used  in  numerical  examples 
dealing  with  sinusoidal  shear  loading  of  slabs  and  cylinders. 
As  the  first  problem,  an  approximate  variational  method 
Is  used  to  calculate  one-dtmensional  transient  and  steady- 
state  temperature  distributions  in  a  massless  slab.   An 
exact  steady-state  solution  is  obtained  for  the  thermo- 
mechanlcal  behavior  of  a  slab  with  concentrated  mass, 
and  is  then  used  to  deduce  the  solution  for  a  similarly 
loaded  cylinder.   FlnaUy,  the  influence  of  distributed  mass 
in  a  slab  and  cylinder  is  studied  using  variational  prin- 
ciples.  It  is  found  that  with  or  without  inertia  a  large 
temperature  rise  may  occur  when  the  stress  is  above  a 
certain  critical  value  which  depends  on  thermal  and 
mechanical  properties  and  geometry.    Furthermore,  the 
combination  of  temperature-dependent  properties  and 
Inertia  leads  to  dynamic  ]ump  Instabilities  that  are 
similar  to  those  existing  in  a  nonlinear  spring-mass 
system.   (Author) 


AD-605  729  Div.    10 

OTS  Prices:  HC  $3.00/MF  $0.75 

Utah  Univ..  Salt  Lake  City. 

IGNITION  AND  COMBUSTION  OF  SOLID  PROPELLANTS. 

Technical  rept.  for  1  Oct  62-30  Sep  63, 

by  Rex  C.  Mitchell,  John  A.  Keller,  Alva  D.  Baer, 

and  Norman  W.  Ryan.   30  Sep  63,   78p 

Grant  AF  AFOSR40  63 

AFOSR  64  1665 

Unclassified  report 

Descriptors:  (''Solid  rocket  propellants.  Ignition), 
Combustion,  Flame  propagation.  Gas  flow.  Catalysts, 
Ammonium  compounds,  Perchlorates,  Carbon  black. 
Graphite,  Solid  rocket  propellant  binders.  Combustion 
products.  Flames,  Hydrocarbons,  Oxygen,  Rocket 
Igniters. 

The  spreading  rate  of  the  flame  zone  on  the  surface  of 
a  soUd  propellant  was  studied  by  use  of  a  rarefaction  tube. 
Cold  gas  flow  past  the  burning  zone  and  across  the 
unbumed  surface  produced  high  flame  spread  velocities. 
The  experimental  data  were  interpreted  and  correlated  in 
terms  of  two  theoreticaUy  predicted  but  experimentally 
determined  parameters.   Data  obtained  by  subjecting 
composite  propellant  surfaces  to  thermal  radiation  fluxes 
in  the  range  of  2-13  cal/(sec)  (sq  cm)  were  adequately 
explained  in  terms  of  a  simple  ignition  theory.    A  com- 
parison of  the  ignition  characteristics  of  several  types  of 
catalyzed,  composite  ammonium-based  propellants  and  of 
propellant  type  materials  formed  by  pressing  AP  and 
non-volatile  carbon  black  or  graphite  Indicated  that,  in  the 
range  of  heat  fluxes  studied,  ignition  occurs  by  decom- 
position of  AP  followed  by  a  reaction  between  the  decom- 
position products  and  solid  fuel  binder.   A  proposed 
Ignition  system  in  which  a  diffusion  flame  of  propane  and 
oxygen  is  the  energy  source  was  studied  in  small  scale 
tests.   Heat  fluxes  high  enou^  to  produce  rapid  propel- 
lant ignition  were  obtained.    (Author) 


AD-60S  735  Div.    10,  4 

OTS  Prices:  HC  $2.00/MF  $0.50 

Rocket  Power,  Inc.,  Pasadena,  Calif. 

STUDY  OF  ROCKET  ENGINE  EXHAUST  PRODUCTS. 

Quarterly  rept.  no.  12,  1  Mar-31  May  64, 

by  M.  A.   Greenbaum,  R.  E.  Yates,  J.  A.  Blaur, 

M.  Arshadi,  and  H.  C.  Ko.   31  May  64,   24p 

RPI-P  QR-7414-12 

Contract  AF04  611  7414 

Unclassified  report 

See  also  AD-600  280. 

Descriptors:    (*Rocket  propellants,  Combustion  products), 
(*Exhaust  gases,  Thermochemistry),  Beryllium  compounds. 
Oxides,  Hydroxides,  Water  vapor.  Chemical  equilibrium. 
Fluorine,  Dissoctation,  Heat  of  reaction.  Solid  rocket 
propellants.  Hybrid  rocket  propellants. 

Results  are  presented  of  studies  on  vapor  equilibria  in 
the  BeO-H20  system  at  elevated  temperatures,  and  the 
dissociation  energy  of  F2(g). 


AD-605  817  Dlv.    10.  4 

OTS  Prices:  HC  $5.00/MF  $1.00 

Monsanto  Research  Corp.,  Everett,  Mass. 

RESEARCH  ON  THE  BiIECHANISM  OF  THERMAL 

DECOMPOSITION  OF  HYDROCARBON  FUELS. 

R^t.  for  15  Nov  62-15  Nov  63. 

by  Bela  M.  Fabuss.  Alexander  S.  Borssnyl,  Dennis  A. 

Duncan,  Ralph  Kafesjian,  and  John  O.  Smith. 

Aug  64,  155p 

Contract  AF33  657  8193,  Pro].  3048,  Task  304801 

ASD  TDR63  102  P2 

Unclassified  rqwrt 

Descriptors:  (♦Aviation  fuels,  Pyrolysis),  (♦Hydrocarbons, 
Pyrolysls),  Reaction  kinetics.  Impurities,  Organic  sulfur 
compounds.  Molecular  structure.  Heat  of  activation. 
Particles,  Pressure,  Aliphatic  compounds.  Aromatic 
compounds. 

The  deconq>osition  and  particle  formation  of  28  naphthenlc 
and  8  paraffinic  hydrocarbons  were  studied.   The  decompo- 
sition was  approximately  a  first-order  kinetic  process, 
although  self-acceleration  was  observed  with  most 
monocyclic  hydrocarbons  and  self-inhibition  was  ob- 
served for  polycycllc  hydrocarbons.    Pressure  increased 
tlie  decomposition  rate.   A  detailed  study  of  the  effects  of 
organosulfur  contaminants  was  made.   These  contaminants 
inhibited  the  cracking  of  naphthenes  and  straight-chain 
paraffins  and  accelerated  the  cracking  of  branched  paraffins. 
An  increase  in  contaminant  concentration  and  an  increase 
in  the  number  of  methyl  substltuent  groups  on  a  hydrocarbon 
Increased  this  effect.  Several  binary  hydrocarbon  mixtures 
were  cracked.   The  conqwnent  hydrocarbons  did  not  crack 
independently.  Nevertheless,  the  decomposition  rate  of  the 
mixture  could  be  predicted  assuming  no  mutual  interference 
in  decomposition.   The  mlcro-coker,  a  new  small-scale 
device  for  studying  decomposition  and  deposit  formation  In 
a  flow  system,  was  deveU^>ed.   (Author) 


AD-605  840  Dlv.    10,  4,  27 

OTS  Prices:  HC  $5.00/MF  $1.00 

Shell  Development  Co.,  EmeryviUe,  Calif. 
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VAPORIZING  AND  ENDOTHER|4lC  FUELS  FOR 
ADVANCED  ENGINE  APPLICAtlON.    PART  I.  PRE-      ' 
LIMINARY  STUDIES  OF  CATALIZED  REACTIONS  AND 
THERMAL  STABILITIES  OF  HYpROCARBON  FUELS. 
Rept.  for  Jun  63-Jun  64,  ]  | 

by  A.  C.  Nixon,  I.  S.  BJorklund.  K  D.  Hawthorn, 
H.  T.  Henderson,  and  A.  W.  Ritchie.  Sep  64,    185p 
Contract  AF33  657  11096,  Pro].  »048,  Task  304801 
APL  TDR64  100  PI 

Unclassified  report 


Descriptors:  (*Avlatlon  fuels,  Chemical  reactions), 
(•Jet  engine  fuels.  Stability),  ("Hydrocarbons,  Jet 
engine  fuels).  Thermochemistry,  Pyrolysis,  Alkenes, 
Aliphatic  compounds,  Cyclohextnes,  Monocyclic  com- 
pounds, Dehydrogenation,  Catalysis,  Contamination. 
Heat  transfer  coefficients.  Storage,  Fuel  additives. 
Solvents,  Hypersonic  planes.  Fuel  systems.  Models 
(Simulatloos). 


Studies  leading  toward  the  development  of  specifications 
for  heat  sink  fuels  for  hypersonic  aircraft  are  reported. 
Consideration  of  the  effect  of  design  parameters  on  the 
conditions  under  which  endothertnic  reactions  can  be 
carried  out  has  led  to  the  conclusion  that  space  velocities 
of  50  or  higher  would  be  necessary  due  to  volume  limita- 
tions in  hi^-speed  aircraft.   Rate  considerations  favor 
catalytic  reactions.    Preliminary  studies  of  the  dehydro- 
ffenation  of  propane  to  propene  and  methylcyclohexane  to 
toluene  were  made,  and  dehydroot^cUzation  of  various 
paraffins  attempted.   Thermal  stibillty  studies  Include  the 
modification  of  two  types  of  cokers  to  minimize  contami- 
.nation  possibilities  and  Improve  reproducibility.    Fuels 
may  be  tested  at  temperatures  up  to  at  least  lOOOF.   The 
thermal  stabilities  of  samples  of  n-dodecane,  toluene  and 
methylcyclohexane  decreased  in  ttie  order  named. 
A  25  gal/hr  fuel  system  simulation  test  rig  which  will  be 
used  for  determining  heat  transfiar  coefficients,  heat  sinks 
and  product  compositions  has  been  designed.    (Author) 


AD-605  889  Div.    10,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 

Wright- Patterson  AFB,  Ohio. 

THE  QUESTION  ABOUT  MECHANISM  OF  INFLUENCE 

OF  LIQUID  LAYER  DURING  BUltNING  OF  MIXED 

SYSTEMS, 

liy  A.  P.  Glazkova.   28  May  64, 

FTD  MT64  25;  TT  64  71413 

Unclassified  report 
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Edited  machine  trans,  of  Zhumal  Fizlcheskoi  Kblmll 
(USSR)  1963,  V.  37,  no.  5,  p.  111^^1123. 

Descriptors:   (♦Solid  rocket  fuels.  Reaction  kinetics), 
(♦Perchlorates,  Combustion),  Ammonium  compounds. 
Potassium  compounds.  Solid  rocket  oxidizers.  Solid 
rocket  propellant  binders,  MixtMres,  USSR. 

A  study  was  made  of  the  burning  of  mixtures  on  a  base  of 
perchlorates  of  ammonium  and  potassium  with  fusible  and 
infusible  fuel  in  range  of  pressures  of  1  —  350  atm.    If 
while  burning,  one  of  the  components  of  the  mixture 
changes  to  the  liquid  state,  then  the  mixture  bums  accord- 
ing to  a  mechanism  similar  to  the  mechanism  of  burning 
of  Individual  explosive  substances.   A  hypothesis  is  ex- 
pressed about  mechanism  of  inflaence  of  liquid  layer 
during  burning  of  mixture  systen^l.    (Author) 


AD-605  939  Dlv.    10,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Utah  Univ..  Sait  Lake  City. 


FUELS  AND  COMBUSTION  •  Division  10 


STUDIES  TO  DETERMINE  THE  MECHANISM  OF 

PRODUCTION  AND  REMOVAL  OF  ELECTRONS  IN 

FLAMES. 

Semi-annual  rept.  for  1  Mar-31  Aug  59, 

by  Nalin  R.  Mukherjee.  Takayukl  Fueno,  Henry  Eyrina,  and 

Taikyue  Ree.    31  Aug  59,  lOp 

Contract  AF04  647  177 

Unclassified  report 

Descriptors:  (♦Hydrocarbons,  Combustion).  (♦Flames, 
Ionization),  (♦Electrons.  Flames),  Fuels,  Oxidizers, 
Chemical  equilibrium.  Thermochemistry,  Air,  Oxygen, 
Carbon  dioxide,  Carbon  compounds,  Monoxides,  Free 
radicals. 

Results  are  given  of  studies  involving  the  calculation  of 
equilibrium  concentrations  of  positive  ions  and  the  mechan- 
ism of  loo  formation  In  hydrocarbon  flames.   Specific 
examples  concern  the  combustion  of  propane  or  acetylene  in 
air  or  oxygen. 


AD-605  945  Div.    10,  27 

OTS  Prices:  HC  $1.00/MF  $0.50 

Lockheed  Propulsion  Co.,  Redlands,  Calif. 

THERMAL  GRAIN  STRUCTURAL  ANALYSIS. 

Program  progress  r^t.  no.  13,  1-31  Dec  62. 

by  J.  W.  Jones  and  J.  E.  Fitzgerald.   31  Dec  62,  20p 

LPC-578-P-13 

Contract  AF04  611  8013 

Unclassified  rqwrt 

Descriptors:  (*Roclcet  propellant  grains.  Thermal 
stresses).  Solid  rocket  propellants,  Viscoelasticity, 
Thermal  properties.  Rocket  motors  (Solid  propellant). 
Models  (Simulations),  Structures.  Mathematloal  analysis. 

Effort  was  concentrated  on  computer  determination  of 
stresses  in  thermally  cycled,  propellant  grains.   Parametric 
thermal  stress  data  for  grains  with  varjring  dimensions 
subjected  to  step  thermal  conditioning  and  thS  results  of 
rapid  cooling  tests  of  analogue  motors  are  presented. 
(Author) 


AD-605  966  Dlv.    10 

OTS  Prices:  HC  $4.00/MF  $0.75 

RAND  Corp.,  Santa  Monica,  Calif. 

PHYSICAL  PROPERTIES  AND  THERMODYNAMIC 

FUNCTIONS  OF  FUELS,  OXIDIZERS,  AND  PRODUCTS  OF 

COMBUSTION.  VOLUME  II.  OXIDIZERS. 

Rept.  for  1  Oct  47-15  Nov  48. 

Feb  49,  103p   RAND-R-129 

Contract  W33  038acl4105 

Unclassified  report 

Subcontract  to  Battelle  Memorial  Inst.,  Columbus,  Obio. 
Rept.  on  Project  RAND. 

Descriptors:  (♦Oxidizers,  Physical  properties).  Liquid 
rocket  oxidizers.  Solid  rocket  oxidizers.  Thermodynamics, 
Molecular  properties.  Melting.  Freezing,  Boiling,  Sublima- 
tion. Density.  Viscosity,  Surface  tension.  Thermal  expan- 
sion. Thermal  conductivity.  Dlpole  moments.  Heat  of 
fusion.  Heat  of  formation,  Equations  of  state.  Compressive 
properties.  Specific  beat.  Entropy.  Tables. 

The  physical  properties  and  thermodynamic  functions  of 
the  following  elements  and  compounds  are  tabulated: 
Boron  trifluoride.  bromine,  bromine  trlfluorlde,  chlorine, 
chlorine  trifluoride.  fluorine,  hydrogen  peroxide,  nitric 
acid,  nitrogen  dioxide,  nitrogen  trifluoride,  oxygen,  oxygen 
fluoride,  ozooe. 
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Division  11  -  GROUND  TRANSPORTATION  EQUIPMENT 


AD-605  967 
OTS  Prices: 


DtT.    10 
HC  $7.00/MF  $1.50 


RAND  Corp.,  Santa  Monica.  Calif. 

PHYSICAL  PROPERTIES  AND  THERMODYNAMIC 

FXmCTlONS  OF  FUELS,  OXIDIZERS,  AND  PRODUCTS 

OF  COMBUSTION.    VOLUME  I.    FUELS. 

Rept.  for  1  Oct  46-15  Aug  48. 

Jan  49,  315p   RAND-R-127 

Contract  W33  038ac  14105 

UnclaBslfled  report 

Subcontract  to  Battelle  Memorial  Inst..  Columbus.  Obio. 
Rept.  on  Project  RAND. 

Descriptors:  (*Roctet  propellants.  Physical  properties). 
Solid  rocket  fuels.  Liquid  rocket  fuels.  Thermodynamics, 
Molecular  properties.  Melting.  Freezing.  Boiling,  Sub- 
limation, Density,  Vapor  pressure.  Viscosity.  Surface 
tension.  Thermal  expansion,  Thermal  conductivity, 
Dipole  moments,  Heat  of  fusion.  Heat  of  formation. 
Equations  of  state.  Compressive  properties.  Specific 
heat.  Entropy,  Tables. 

The  physical  properties  and  thermodynamic  functions 
of  the  following  elements  and  compounds  are  tabulated: 
acetone,  acetylene,  aluminum,  alimilnum 
borohydride,  ammonia,  aniline,  carbon  disulfide,  carbon 
monoxide,  cyanogen,  cyclopropane,  dlborane,  ethane, 
ethanol,  ethylene,  ethyl  ether,  formaldehyde,  hydrazine, 
hydrogen,  lithium,  lithiunx hydride ,  magnesium,  methane, 
methanol,  methylamine.  methyl  nitrate,  monoethylanlline, 
nitroethane.  nltromethane.  n-octane,  pentaborane.  sodium, 
tetranitromethane.  triborlnetriamine  (borazole),  trloxane. 


AD-606  045  Dtv.    10,  30 

OTS  Prices:  HC  $3.00/MF  $0.50 

Oklahoma  Univ.  Research  Inst..  Norman. 

A  LOW  SPEED  WIND  TUNNEL  FOR  MEASURING  THE 

EFFECT  OF  WWD  ON  BUOYANT  DIFFUSION  FLAMES, 

by  J.  Reed  Welker  and  C.  M.  Sliepcevlch.    15  Sep  64. 

55p   OURI-TM-1454-4-1 

Contract  DA18  035AMC116A.  Proj.  1454 

Unclassified  report 

Descriptors:  (*Flame  propagation.  Wind),  (*Wlnd 
tunnels.  Flames),  Fuel  consumption.  Dynamics,  Diffusion. 
Combustion,  Heat  transfer.  Drag. 


The  purpose  at  the  equipment  described  in  this  paper  is  to 
pro^Hde  the  environment  necessary  to  stwfy  the  behavior  of 
flames  from  llc^^ild  pools  under  the  influence  of  wind.   The 
equipment  Includes  a  wind  tunnel  with  supporting  blower, 
appropriate  calming  section,  and  observation  and  control 
room;  the  burner  trays;  and  a  fuel  delivery  system.    The  de- 
sign of  the  tunnel  and  equipment  is  based  on  tnformatloo 
available  in  the  literature. 


AD-606  058  Dtv.    10 

OTS  Prices:  HC  $1.00/MF  $0.50 

Aerospace  Corp.,  Los  Angeles.  Calif. 

REDUCTION  OF  ALUMINUM  OXIDE  BY  PROPELLANT 

COMBUSTION  GASES  AT  HIGH  TEMPERATimES. 

S.  G.  Gibbins  and  B.  Slegel.  1  Sep  64,  14p 

TDR-269(4210-10)-7 

Contract  AF04(69S)-269 

SSD  TDR64  160 

Unclassified  report 

Descriptors:  (*Solid  rocket  propellants.  Reduction 
(Chemistry)),  (*Alumlnum  compounds.  Oxides),  (*Com- 
bustion  products,  Solid  rocket  propellants).  Gases, 
Graphite.  High-temperature  research.  Guided  missiles. 

The  effect  of  hydrogen  on  crystalline  A1203  was  studied 
at  pressures  ranging  from  2  mm  to  approxinoately  atmos- 
pheric at  1700-1800C.    At  the  higher  pressures  there  was 
no  observable  reduction  of  the  alumina  in  the  presence  of 
hydrogen  alone.    However,  when  graphite  was  also  present, 
aluminum  carbide  was  fornoed  at  an  appreciable  rate.   The 
formatlOD  d  the  carbide  is  e^lained  on  the  basis  of  a 
reaction  between  graphite  and  H2  to  form  methane,  which 
reduces  the  alumina.    At  very  low  pressures  hydrogen  alone 
did  reduce  alumina  appreciably,  but  the  product  was  not 
identified.    Alumina  was  also  reduced  at  a  small  but 
observable  rate  by  carbon  monoxide  at  1700C  and  a  pressure 
of  approx.  0.5  atm.    The  implications  of  these  phenomena 
for  propulsion  are  discussed  with  reference  to  their  effects 
CO  propellant  performance  and  missile  detection.    (Author) 


11.  Ground  Transportation  Equipment 
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12.  Guided  Missiles 


GUIDED  MISSILES  •  Division  12 


AD-605  139  Dlv.    12,  8,  30 

OTS  Prices:  HC  $10.a5/MF  $3.00 

Autonetlcs,  Downey.  Calif. 

UTILITY  TECHNICAL  MANUAL.  OPERATION  AND 
SERVICE  INSTRUCTIONS  WS-133A.   GUIDANCE  AND 
CONTROL  SUBSYSTEM  TEST  SET  MODEL  C-19A, 
15  Jul  61.  rev.  11  Aug  61.   724?   BM-a077 

Unclassified  report 

Descriptors:   (*Gulded  mlssUes  (Burface-to-surface), 
Checkout  proceAires).  (•Guidance.  Checkout  equipment, 
(•Checkout  e(pilpment.  Instruction  manuals).  Test  equip- 
ment (Electronics).  Test  methods,  Control  systems. 
Computers,  Programming  (Computers),  Electronic 
equipment.  Circuits,  Wiring  dlagtwns.  Maintenance, 
Measurement.  Operation,  CaUbrttion,  Compilers, 
Punched  tape.  Signal  generators,  Inertlal  guidance. 

This  manual  contains  opeTtOoa  and  service  Instructions 
tor  C-19A  Guidance  and  Control  Subsystem  Test  Set    The 
C-19A  Test  Set  is  used  to  check  out  the  NPIO  Guidance  and 
Control  System.    As  commanded  by  a  preprogrammed  tape, 
the  C-19A  test  set  controls  appUcation  of  power,  makes  all 
the  measurements,  and  generates  all  the  control  signals 
needed  to  automatically  test  the  m«Jor  operational  functions 
o<  the  flight  control  electronics  sections  of  all  three  sUges 
of  Oie  WS-133A  Guidance  and  Control  System;  the  guidance 
oompartment  section  (including  the  computer),  and  the 
angular  accelerometers.  In  addltloa,  the  C-19A  test  set 
continuously  monitors  the  temperatures  In  the  guidance  and 
control  packages,  checks  hydraulic  system  pressures,  and 
shuts  down  the  section  being  tested  when  conditions  so 
warrant,  ' 


AD-605  156 
OTS  Prices: 


Dlv.    12.  9 
HC  $3.00/MF  $0.75 


Air  Force  Flight  Dynamics  Lab..  Rasearoh  and 

Technology  Dlv..  Wright-Patterson  AFB.  Ohio. 

FURTHER  INVESTIGATION  OF  ElylOTIC  MODE 

EFFECTS  ON  CLOSED-LOOP  STAQUjrY  OF  A  WINGED 

BOOSTER. 

Final  rept.  for  Deo  62-Mar  63. 

by  Robert  L.  Swain.   Apr  63,  6^  A$RMCM-TM-6S-1 

ProJ.  8219.  Task  821901  " 

N63  1815S  1 

I  Unclassified  report 

Descriptors:   (*Boo8ter  motors,  Stability),  (*Elasticity, 
Dynamics),  Launch  vehicles  (AenMpaoe),  Wings. 
Aerodynamic  control  surfaces,  Feedback,  Fli^  control 
■ystems.  Aerodynamics,  Control. 

This  report  Is  derated  to  a  closed-loop  analysis  of  the 
dynamic  interaction  at  elastic  and  i^d  body  modes  for  a 
large  booster  in  the  ORION  class.  A  variety  at  possible 
first  and  second  elastlo  mode  shapM  Is  assumed  along  with 
three  different  sensor  locatians.  Closed-loop  dynamics  are 
determined  for  all  combinations  of  ttese  conditions  and  for 
a  wide  variation  in  autopilot,  actuator,  and  rate  gyro  gains. 
The  interaction  is  shown  to  be  very  severe  on  both  the  short- 
period  and  elastlo  modes.   For  all  oases  considered,  re- 
gardless of  the  galas  used,  the  real  roots  corresponding  to 
the  first-order  actuator  and  rate  gyro  time  constants  were 
positive,  indlnating  instabilities.  It  is  also  shown  aaalyttcally 
that  there  Is  oo  oomMnation  of  actuator,  autopilot,  and  gyro 
gains  which  would  stabilise  the  stated  system.  In  addition, 
the  short-period  obaraoterlstlos  are  very  insensitive  to 
orders-of-magnltude  variations  in  «ystem  gains.  These 
surprising  remits  mean  that  oonveattooal  sensing  and 
feedback  control  with  single  actuation  would  not  be  suitable 
for  this  vehicle.   (Author) 


AD-605  198  Dlv.    13.  9 

OTS  Prices:  HC  $2.00/MF  $0.50 

Boeing  Co.,  SeatUe.  Wash. 

GAS  DYNAMICS  TEST  PLAN.  WS-133B  MINUTEMAN, 
by  R.  H.  Miller.    10  Aug  62,  30p  D2-30017 
Contracts  AF04  647  289 

Unclassified  report 

Descriptors:  (•Oulded  missiles  (Surface-to-surface). 
Research  program  administration).  (* Aerodynamic 
characteristics.  Guided  missiles  (Surface-to-surface)), 
Gas  flow.  Ablation,  Guided  missile  models,  Model  tests. 
Silos,  Wind  tunnels.  Pressure,  Thermal  insulation. 
Nozzles,  Test  equipment.  Configuration^  Air  Foice. 
Dynamics,  Design.  Test  methods. 

This  document  outlines  the  gas  dynamics  tests  to  be 
c<mducted  in  support  of  the  WS-133B  Mlnuteman  Program. 
These  tests  wUl  provide  support  data  for  the  design  docu- 
ments referenced  in  'Gas  E^amic  Criteria- WS-133B'. 
Test  requirements,  test  purposes,  facilities,  model 
requirements,  test  run  schedules,  and  instrumentation 
are  discussed.   (Autboi^ 


AD-605  208  Dlv.    12,  18,  27 

OTS  Prices:  HC  $1.00/MF  $0.50 

Douglas  Aircraft  Co.,  Inc.,  SanU  Monica,  Calif. 
TTHACUS'  -  A  NEW  CONCEPT  OF  INTER- 
CONTINENTAL BALLISTIC  TRANSPORT  (ICBT), 
by  Philip  Bono  and  George  C.  Goldbaum.  Rev.  May  64, 
20p   DAC-EP-1868 

Unclassified  report 

Presented  at  AIAA  Annual  Meeting  (1st),  Washington, 
D.  C.  29  Jun-2  Jul  64.   AIAA  Paper  no.  64-280. 

Descriptors:  (•Manned  spacecraft.  Recoverable  booster 
motors).  (♦Recoverable  boaster  motors.  Manned  space- 
craft). Launch  vtiilcles  (Aerospace).  Rocket  motors 
(Liquid  propeUant),  Plug  nozzles.  Soft  landing.  Re-entiy 
vehicles,  Payload.  Design,  FeasibiUty  studies.  Mission 
profiles.  Logistics. 

Tols  paper  describes  a  concept  for  a  rocket-poweied 
troop  transport  which  may  potentially  evolve  from  the 
reusable  booster  of  tomorrow.    The  VTOL  rocket  concept 
is  based  on  the  premise  Oiat  the  initial  reusable  booster, 
sized  for  a  payload  of  approximately  800.000  pounds-to- 
orblt.  is  also  designed  for  land  recoveiy. 


AD-606  209  Dlv.   12.  18.  27 

OTS  Prices:  HC  $100/MF  $0.50 

Douglas  Aircraft  Co..  Inc..  Santa  Monica,  Calif. 
THE  REUSABLE  BOOSTER  FOR  LUNAR  LOGISTICS 
AND  PLANETARY  EXPLORATION, 
by  Phil  Bono.  J.  L.  Woodworth.  and  G.  A.  UrslnL 
1964,  32p  DAC-EP-1887 

Unclassified  report 

Presented  to  the  Intemati<nal  Astronautlcal  Federation 
(I.A.F.)  Congress  (15th),  7-12  Sep  64,  Warsaw.  Poland. 

Descriptors:  (•Recoverable  booster  motors.  Lunar  craft), 
(•Lunar  craft.  Logistics),  (*Manned  spacecraft.  Recover- 
able  booster  motors).  Rendezvous  spacecraft,  PaxUng 
orbit  tralectories.  Phig  nozzles.  Soft  landings.  Mission 
profiles.  Rocket  motors  (Liquid  propellant).  Combustion 
chambers.  Launch  vehicles  (Aeroq>ace),  Lunar  trajector- 
ies. Payload.  Interplanetary  trajectories.  ^>ace  stations. 
Extraterrestrial  bases.  Re-ent^  vehicles.  Feasibility 
studies.  Design. 
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Pivision  12  -  GUIDED  MISSILES  * 


This  paper  presents  a  potential  solution  to  the  economic 
problem  of  lunar  logistics  transportation,  ttirough  the  re* 
peated  application  of  a  typical  reusable  booster.   To  obtain 
a  realistic  appraisal  of  payload  capability  and  wei^t,  a 
hypoUietical  orbital  booster,  which  is  Earth- recovered  on 
four  landing  legs,  is  adopted  as  a  representative  lunar 
cargo  carrier.   The  paper  describes  how,  throu^  increased 
rendezvous  operaticms  in  Earth  orbit,  the  reusable  booster 
can  be  applied  to  progressively  larger  lunar  payload- 
delivery  missions.   The  vehicle  systems'  aspects  are 
investigated,  with  emj^asis  placed  on  the  propulsion  re- 
quirements.   After  presenting  a  number  of  speculaitive 
engine  module  configurations  and  identifying  the  major 
propulsive  problem  areas  for  a  mission  to  orbit  and  return, 
the  pai>er  discusses  the  problems  related  to  buildup  of  a 
hypothetical  lunar  base,  supplied  by  the  typical  reusable 
booster. 


spacecraft),  (*Manned  spacecraft.  Recoverable  booster 
motors).  Launch  vehicles  (Aerospace),  Payload,  Plug 
nozzles,  Rocket  motors  (Liquid  propellant).  Soft  landings. 
Reentry  vehicles,  Mission  profiles.  Logistics,  Design, 
Feasibility  studies.  Thermodynamics. 

This  paper  describes  the  results  of  a  study  to  determine 
operational  and  economic  aspects  of  a  new  class  of  carrier 
for  high-income  passengers  and  high-priority  cargo  evolved 
from  the  reusable  booster  of  tomorrow.    Evolution  of  the 
hypothetical  transport  system,  termed  Pegasus,  Is  based 
on  the  premise  that  after  vehicle  survival  of  atmospheric 
penetration  has  become  commonplace ,  a  reusable  booster  of 
the  Saturn  V  payload  class  (100  tons  to  orbit)  may  be  de- 
veloped and  later  adapted  for  ballistic  surface-to-surface 
payload  delivery. 


AD-605  210  Div.    12,  18,  27 

OTS  Prices:  HC  |2.00/MF  $0.50 

Douglas  Aircraft  Co.,  Inc.,  Santa  Monica,  Calif. 

ROMBUS  -  AN  INTEGRATED  SYSTEMS  CONCEPT  FOR 

A  REUSABLE  ORBITAL  MODULE  (BOOSTER  AND  UTILITY 

SHUTTLE), 

by  PhiUp  Bono.  1963,  28p   DAC-EP-15S2 

t  Unclassified  report 

Presented  to  the  National  Summer  Meeting  (1st)  Spon- 
sored by  the  American  Institute  of  Aeronautics  and  Astro- 
nautics, Los  Angeles,  Calif.  18  Jun  63.   AIAA  Preprint 
no.  63-271. 

Descriptors:  (♦Manned  spacecraft.  Recoverable  booster 
motors),  (^Recoverable  booster  motors.  Manned  spacecraft) 
(♦Rendezvous  spacecraft.  Manned  spacecraft).  Launch 
vehicles  (Aerospace),  Re-entry  vehicles.  Soft  landings, 
Parking  orbit  trajectories,  Payload,  Plug  nozzles.  Rocket 
motors  (Liquid  propellant),  Space  stations.  Feasibility 
studies.  Costs. 

A  conceptual  design  for  a  reusable  surface-to-orbit 
manned  cargo  carrier  which  can  deliver  a  payload  of  many 
hundreds  of  tons  to  a  175  nautical  mile  orblt^  altitude  is 
defined.   Recovery  is  accomplished  by  deployment  of  a 
subsonic  drag  device  and  terminal  retro-thrust.   Touch  down 
on  land  is  implemented  by  settling  on  four  extensible  legs, 
in  a  manner  similar  to  the  basic  method  which  Is  being 
developed  for  landing  on  the  moon.   The  vehicle  is  propelled 
by  a  conjectural  altitude-compensating  plug-nozzle  engine 
which  can  be  throttled  for  the  landing  maneuver.   The  paper 
tentatively  concludes  that  the  assumed  high-chamber 
pressure  L02/LH2  engines  of  altitude-compensating  design 
(with  high  expansion  ratios)  would  present  a  drsunatic  im- 
provement over  conventional  engines,  in  achieving  the  de- 
sired objectives  of  minimum  vehicle  growth  factors,  and 
minimum  program  costs.    It  appears  economically  Justified 
that  the  next  generation  of  large  launch  vehicles  should  be 
reusable,  single-stage-to-orbit,  and  developed  to  incorporate 
maximum  mission  flexibility. 


AD-605  211  Div.    12,  18.  27 

OTS  Prices:  HC  $2.00/MF  $0.50 

Douglas  Aircraft  Co.,  Inc.,  Santa  Monica,  Calif. 
'PEGASUS'  -  A  DESIGN  CONCEPT  FOR  A  V.LP. 
ORBITAL/GLOBAL  ROCKET  TRANSPORT, 
by  Phil  Bono,  G.  C.  Goldbaum,  and  R.  M.  Wood. 
7  Oct  64,  28p   DAC-EP-1980 

Unclassified  report 

Presented  to  S.A.E.  National  Aeronautic  and  Space 
Meeting,  Los  Angeles,  Calif. 

Descrt|Aors:  (♦Recoverable  booeter  motors.  Maimed 


AD-605  212  Div.    12,  18,  27 

OTS  Prices:  HC  $1.00/MF  $0.50 

Douglas  Aircraft  Co.,  Inc.,  Santa  Monica,  Calif. 

THE  INFLUENCE  OF  UNCONVENTIONAL  STRUCTURES 

AND  MATERIALS  ON  BOOSTER  REUSABILITY, 

by  Phil  Bono,  C.  H.  Printz,  and  G.  E.  Kahre. 

3  Apr  64.  24p   DAC-EP-1829 

Unclassified  report 

Presented  to  the  Annual  Structures  and  Materials  Con- 
ference (5th)  Sponsored  by  The  American  Institute  of 
Aeronautics  and  Astronautics,  Palm  brings,  Calif., 
1-3  i^r  64. 

Descriptors:  (^Recoverable  booster  motors.  Economics), 
(♦Manned  spacecraft.  Design),  Structural  parts.  Materials, 
Payload,  Costs.  Mechanical  properties.  Thermodynamics, 
Weight,  Launch  vehicles  (Aerospace),  Reentry  vehicles, 
Propellant  tanks.  Plug  nozzles.  Cooling,  Rocket  motors 
(Liquid  propellant).  Feasibility  studies. 

This  paper  presents  a  conceptual  definition  for  the  struc- 
ture of  a  hypothetical  re-useable  booster,  which  is  optimized 
for  mintmiim  gross  Weight.    The  paper  defines  the  environ- 
ment on  the  structural  configuration  from  refiected  noise 
prior  to  lift-off,  from  flight  loads  during  ascent,  from 
meteorite  considerations  while  in  orbit,  from  re-entry 
heating  during  atmospheric  i>enetration,  and  from  impact 
loads  upon  touch-down  after  recovery.    A  imlque  method  for 
cooling  the  re-entry  structure  is  described,  as  is  a  passive 
method  of  withstanding  water-impact  loads  resulting  from 
ocean  recovery.    An  integrated  approach  to  multiple-purpose 
structures  is  discussed.    An  economic  analysis  is  presented 
to  substantiate  the  conclusion  that  flight  structures  comprise 
the  major  portion  of  launch  vehicle  operational  costs. 


AD-605  227  Div.    12.  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Air  Force  Ballistic  Missile  Div.,  Air  Research  and 
Development  Command,  Inglewood,  Calif. 
A  MATHEMATICAL  APPROACH  FOR  OPTIMUM  CHECK- 
OUT DESIGN  CRITERIA, 
by  Theodore  O.  Wright.    1961,    20p 

Unclassified  report 

Descriptors:  (♦Checkout  procedures,  Optimlzatloii), 
(♦Aerospace  craft.  Checkout  procedures),  (♦Systems 
engineering.  Aeronautics),  Mathematical  models.  Set 
theory.  Checkout  equipment.  Design. 


AD-605  228  Div.    12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Air  Force  Ballistic  Missile  Div.,  Air  Research  and 
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Oerelopment  Command,  bglewood,  CaUf. 

A  DIFFERENT  APPROACH  TO  GROUND  EQUIPMENT 

DEVELOPMENT, 

hy  Theodore  O.  Wright.   W61,  Ite 

I  Unclassified  repoit 

Descriptors:  (*Gulded  missiles.  Checkout  equipment). 
(♦Checkout  equipment.  Systems  engineering),  (•Ground 
support  equipment.  Systems  engineering),  We^xm  systems. 
Checkout  procedures.  Management  planning,  Management 
engineering,  Standardization,  Maintenance,  Reliability. 
Design. 


Two  major  types  of  ground  equlptaent  used  in  the  balUstlc 
missile  programs,  Ground  Operating  Equipment  and  Ground 
aqjport  Equ4>ment,  are  identified.   The  importance  of  their 
distinction  and  their  development  Into  our  integrated  weapon 
system  are  oorered. 


AD-605  244  Dlv.    12.  5,  16, 

OTS  Prices:  HC  $5.00/MF  $1.00 


[ 


Foreign  Tech.  Div..  Air  Force  Sjjatems  Command, 

Wright-Patterson  AFB,  Ohio. 

FUGUTS  INTO  SPACE, 

by  Yu.  N.  Sushkov.    22  Jun  64.    l^p 

FTD  MT64  227;  TT  64  71296 

Unclassified  report 

Edited  machine  trans,  of  mono.  Pailety  v  Kosmos, 
Moscow.  1963,  138p.  j 

Descriptors:   (♦^ace  fU^t,  US$|l),  Gravity,  Spacecraft, 
Rocket  motors.  SoUd  rocket  fuels.  Liquid  rocket  fuels. 
Weightlessness,  Radiation  hazards.  Meteors,  Space 
medicine.  Astronauts,  Training,  Food,  Trajectories, 
Control  systems.  Safety,  Space  communication  systems. 
Space  environmental  conditions.  Pressure  suits.  Life 
support.  Moon,  Satellites  (Artiflcsl). 

The  properties  of  gravity  and  the  |;lossible  ways  of  over- 
coming it,  the  principles  of  woilc  and  Installation  of  space- 
ships and  rocket  en^es  operating  on  soUd  and  Uquld  fuel, 
and  the  energetics  of  rocket  flight  are  discussed.    State- 
ments are  made  concerning  G-forces,  weightlessness, 
hypodynamics,  meteor  and  radiation  danger  and  means  of 
protection  from  them.   The  reader  will  recognize  how  space 
flights  are  ensured  in  the  medico-blotogical  respect,  how 
are  astronauts  trained,  what  Is  space  food,  and  how  to 
observe  the  rules  of  hygiene  in  fli^it    Also  expounded  is  a 
series  of  ipiestions  insufficiently  Illuminated  in  the  popular 
press.   How  to  calculate  trajectory  and  control  of  a  space- 
ship.  How  does  a  sh^  return  from  space  to  Earth  or  how 
wiU  It  land  on  another  planet.    What  is  the  reUabiUty  of  the 
spaceship,  carrier  rocket  and  system  of  controL    How  is 
space  radio-  and  telecommunication  carried  out.    How  is 
safety  of  flight  ensured.    What  is  the  role  of  automatic 
machines  in  scientific  research  and  in  supporting  of  normal 
conditions  of  vital  activity  of  astronauts.    What  is  the 
composition  and  air  pressure  and  temperature  rate  in  the 
cabin  of  the  ship.   How  is  the  space  pressure  suit  constructed. 
What  is  the  contemporary  state  of  the  development  of 
astronautlos  in  the  Soviet  Union  and  the  United  States. 


AD-605  297  Div.    12,  16. 

OTS  Prices:  HC  $3.00/MF  $0.76 

Aerospace  Corp..  Los  Angeles.  Calif. 

EQUATIONS  OF  MOTION  FOR  A  GRAVPTY-ORADIENT 

STABIUZED  SATELUTE  SUBJECT  TO  AMBIENT 

PERTURBING  FORCES  AND  TORQUES, 

by  V.  Cbobotov.    1  May  64,  68p   TDR-269(4540-70)-a 

Contract  AF04  695  269 

SSD  TDR64  114 


Unclassified  rqmrt 


Descriptors:  (*Satemtes  (Artificial),  Stabilization 
systems).  (♦Astronautics.  Mathematical  analysis), 
(♦Equations,  Motion),  Orbital  trajectories.  Geophysics, 
Magnetic  fields.  Solar  radiation.  Drag,  Torque,  Matrix 
algebra. 

The  three  translatlooal  and  tiiree  rotational  equations  of 
motion  for  a  gravl^-gradient  stabUized  satellite  are 
derived.   The  effects  of  the  earth  oblateness.  magnetic 
field,  solar  radiation,  aerodynamic  drag,  and  any  control 
forces  are  included.   The  usefulness  of  vector,  matrix,  and 
dyadic  notation  for  derivation  of  equations  is  demonstrated 
and  the  results  reduced  to  scalar  form  wherever  possible. 
(Author) 


AD-605  308  Div.    12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Aerojet-General  Corp.,  Azusa,  Calif. 

ALLOWABLE  MEASURED  LATERAL  CENTER-OF- 

GRAVTTY  OFFSET  OF  DRY  ABLESTAR  STAGE.     " 

Special  r^t. 

by  L.  D.  DeGroot.   Aug  62,  16p   AGC-2251A,  AGC-22S1, 

suppL 

Unclassified  report 

Descriptors:  (♦Staging,  Center  of  gravity),  (♦Center 
of  gravity.  Launch  vehicles  (Aerospace)),  (♦Guided  missiles 
(Surface-to-surface),  Center  of  gravity).  Thrust  vector 
control  systems,  Payload,  Propulsion,  Load  distribution. 
Statistical  analysis. 

This  document  is  a  supplement  to  AGC  Special  Report 
2251.  'Analysis  of  Lateral  Center-of-Gravlty  Displacement 
in  the  Ablestar  Stage.'   This  report  considers  the  effect  of 
the  uncertainty  in  aligning  the  thrust  chamber  on  the 
allowable  measured  center-of-gravity  offset  of  the  dry 
Ablestar  Stage.  This  effect  was  not  taken  into  account  in 
Report  2251.   the  new  results  sh6w  that  the  allowable 
oenter-of-gravity  offset  is  reduced  sqjproximately  20  percent. 
(Author) 


AD-605  399 
OTS  Prices: 


Div.    12,  9 
HC  $3.00/MF  $0.75 


Brown  Engineering  Co.,  Inc..  Huntsville,  Ala. 
ANALYSIS  OF  THE  LAMINAR  BASE  FLOW  REGION 
BEHIND  SHARP  RE-ENTRY  BODIES, 
by  Gerald  R.  Gulnn.    Aug  64,    lOOp   BrownEng-R-110 
Contract  DAOl  021AMC85Z 

Unclassified  report 

Descriptors:  (»Laminar  flow.  Base  flow),  (*Base  flow. 
Laminar  flow).  (♦Reentry  vehicles.  Laminar  flow). 
Atmosphere  entry.  Conical  bodies.  Shock  waves.  Gas 
flow.  Models  (Simulations).  Numerical  analysis.  Tables, 
Graphics,  Experimental  data. 

The  laminar  base  flow  analysis  of  Denison,  King,  and 
Baum  at  Electro-Optical  Systems.  Inc.  was  used  to 
calculate  the  flow  behind  conical  re-entry  bodies.    The 
method  of  Hansen  was  used  to  obtain  the  equilibrium 
properties  of  air  and  a  perfect  gas  model  was  used  to 
simulate  the  'frozen'  air  properties.   The  two  air  modeU 
resulted  in  a  difference  in  base  recirculation  volume  by 
as  much  as  150%  for  a  typical  re-entry  situation.    (Author) 


AD-605  477  Dlv.    12 

OTS  Prices:  HC  $6.00/MF  $1.25 

Wri|^  Aeronautical  Div.,  Curtlss-Wright  Corp.. 
Wood-Ridge.  N.  J.  *^      ^' 

DESIGN,  DEVELOPMENT  AND  FABRICATION  OF 
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ULTRA  HIGH  STRENGTH  SOLID  PROPELLANT  ROCKET 

MOTOR  CASES. 

Final  technical  rept., 

by  E.  P.  GUewics.  Aug  64,  26^   WAD-R-407F 

Contract  AF04  611  9064 

RPL  TOR64  114 

Unolasslfled  report 

Descriptors:  (*Rocket  cases.  Rocket  motors  (Solid 
propellant)).  Design,  Production,  Tests,  Metals,  Mechan- 
ical properties,  Maraging  steels. 


AD-605  486  DIt.    12 

OTS  Prices:  HC  $4.00/MF  $0.75 

Air  Force  Inst,  of  Tech.,  Wright- Patter  son  AFB,  Ohio. 
FEASEBIUTY  OF  A  TRACTOR  TYPE  SELF-MANEU- 
VERING UNIT. 
Master's  thesis^ 

by  John  S.  Heyde  Jr.   Aug  64,  lOlp 
AFIT  GA/Phy8/64  4 

Unclassified  report 

Descriptors:  (^Spacecraft,  Maneuverability),  Manned 
spacecraft,  Flif^t  control  systems,  Astronautics,  Feasi- 
bility studies.  Human  engineering.  Flight  simulators. 

A  small^  onstabllzed,  tractor  type,  self-maneuvering 
unit  (SMU)  is  not  considered  a  satisfactory  vehicle  for  extra- 
vehicular travel  in  space.   A  pendulum  analogy  of  fll^  does 
not  prove  a  satisfactory  method  of  analyzing  the  space 
flight  characteristics  of  an  unstablized  system  because  of 
the  pilots  lack  of  a  good  reference  system  and  thrust 
direction  indicator.   A  space  fli^t  simulator  study  reveals 
that  using  pitching  and  yawing  thrust  to  control  the  main 
thrust  vector  of  a  stabllzed  SMU,  th^  rendezvous  with  a 
target  over  distances  up  to  five  hundred  feet  Is  a  relatively 
simple  maneuver.  No  reverse  thrust  is  necessary  to  re- 
duce terminal  velocity  because  of  the  small  velocity 
build-up  in  flight.   However,  when  the  conditions  of  off- 
center  thrust  are  simulated  by  providing  a  constant  roll 
rate  the  percentage  of  hits  on  the  target  is  reduced  from  a 
mean  value  of  90%  to  17%;  moreover,  the  terminal  velocity 
increases  to  the  point  where  retro-thrust  is  needed  to  pro- 
vide a  safe  landing.   The  tractor  type  SMU  is  a  very  risky 
method  of  transportation  which  re(piires  a  very  skilled 
operator  to  obt^  even  mtnifnum  success.  (Author) 


AD-605  561  DlT.    12,  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

Space  Sciences  Lab.,  General  Electric  Co.,  Phllade^hla, 

Pa. 

COOLING  SYSTEM  FOR  MODEL  NOSE  CONES  IN  THE 

E-2  HYPERSONIC  WIND  TUNNEL,  GAS  DYNAMICS 

FACILITY,  AEDC. 

Technical  information  series, 

by  V.  DiCrlstina.  14  Oct  57,  66p   R57SD426 

Unclassified  report 

Descriptors:  (*N08e  cones.  Cooling),  Coolants,  Llque- 
field  gases.  Nitrogen,  Halogenated  hydrocarbons.  Liquid 
.cooled.  Boiling,  Water,  Aerodynamic  heating.  Heat 
transfer  coefficients.  Heat  transfer.  Thermodynamics, 
Hypersonic  wind  tunnels. 

Three  systems  for  cooling  a  model  nose  cone  in  steady 
state  heat  transfer  were  evaluated.  These  weire:  liquid 
nitrogen,  liquid  Freon  22,  and  boiling  water.   As  a  result 
at  tbe  design  study,  the  boiling  water  system  was  found  to 
be  tbe  most  economical,  efficient,  ajjd  stable  system  to 
use.  It  was  predicted  that  this  system  would  assure  a  con- 
stant inner  wall  temperature.  Tests  conducted  on  a  heated 
model  using  boiling  water  as  tbe  coolant  are  presented. 


These  tests  substantiate  the  predictions  made  and  serv* 
also  to  demonstrate  the  effectiveness  and  simplicity  of 
such  a  system.   (Author) 


AI>-CK)5  565  Div.    12,  2 

OTS  Prices:  HC  $1.00/MF  $0.50 

^pace  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
THE  EFFECT  OF  THE  OBLATENESS  OF  THE  EARTH 
ON  THE  TRAJECTORY. OF  A  BALLISTIC  MISSILE, 
by  John  Green.     1963   ,  18p  ST  L-GM-TM-0 165-00340 

UnoiaMifled  report 

Desortptors:  (*Guided  missile  trajectories.  Perturbation 
tbeorjT),  (^Perturbattoo  theory.  Guided  missile  trajec- 
tories). Guided  missiles  (Surface-To-Surfaoe),  Trajec- 
tories, Ballistics,  Potential  theory.  Trigonometry,  Equa- 
tions, Motion,  Earth,  Geophysics. 


AD-605  575  Dlv.    12,  27 

OTS  Prices:  HC  $1.00/MF  $0.50 

Thompson  Ramo  Wooldridge  Corp.,  Los  Angeles,  Calif. 
ON  THE  POWERED  FLIQHT  TRAJECTORY  OF  AN 
EARTH  SATELLITE, 
by  Burton  D.  Fried.  13  Mar  56,  1^  RW(>^L)-6-6 

Unclassified  report 

Descriptors:  (*Satelllte8  (Artificial).  Ascent  trajectories), 
(* Ascent  trajectories,  Satellites  (Artificial)),  Booster 
motors.  Trajectories,  Optimization. 

Tbe  actual  choice  of  a  powered  flight  trajectory  depends 
upon  details  of  booster  design  and  upon  the  particular  orUt 
selected,  tbe  latter  being  determined  by  instrumentation 
and  data  requirements.  Independent  of  these  considerations, 
however,  it  is  of  '  Jterest  to  ask  what  type  of  trajectory  will 
be  optimal  from  tbe  standpoint  of  missile  efficiency.  The 
approach  used  asstmies  that  the  characteristics  of  the 
booster,  i.e.,  its  thrust  and  mass  as  functions  of  time,  are 
specified.  Tlie  problem  is  then  to  determine  what  powered 
flight  trajectory  will  put  tbe  satellite  Into  an  orUt  of  max- 
imum altitude. 


AD-605  576  Div.    12.  2 

OTS  Prices:  HC  13.00/MF  $0.7S 

Space  Technology  Lab*.,  Inc.,  Los  Angeles,  Calif. 
ANALYTICAL  AND  NUMERICAL  STUDIES  OF  THREE- 
DIBAENSIONAL  TRAJECTORIES  TO  THE  MOON. 
by  A.  B.  Mlckelwalt  and  R.  C.  Bootoa.  Jr.  10  Nov  58, 
67p   STL-GM-TR-0165-00508 

Uoolassified  report 

Rept.  on  Trajectory  Studies  of  Balllstio  Missiles. 
Satellites  and  Space  Vehicles. 

Descriptors:  (*Lunar  trajectories.  Numerical  analysis). 
(*N-body  problem.  Lunar  trajectories).  Speoecraft, 
Launch  vehicles  (Aerospace).  Guidanoe,  Lunar  probes. 
Space  propulsion.  Moon,  Trajectories,  Graphics. 

Tbe  purpose  of  this  paper  is  to  present  theoretical  cal- 
culations of  lunar  trajectories  from  the  point  of  view  of 
tbe  guidance  problem.  Section  1  contains  the  conventional 
two-dimensional  analysis  with  the  usual  deoomposition  of 
tbe  actual  N-body  problem,  the  earth,  moon,  vehicle,  stin, 
etc.,  into  the  mote  tractable  succession  of  two-body  pro- 
blems. Tbe  analytic  statement  of  the  required  accuracy  to 
impact  on  tbe  moon's  surface  is  then  determined  and  com- 
pared with  tbe  actual  aocunacy  needed.  Seotioo  2  examines 
the  effect  on  tbe  necessary  guidance  accuracy  of  launching 


84 


out  of  the  plane  of  the  moon.  This  three-<ttmensional 
analysis  indicatee  that  the  velocity  accuracy  requirements 
increase  sharply  as  tbe  plane  of  th0  trajectory  U  inclined 
with  respect  to  the  plane  of  the  moon,  and  also  that  the 
•ocuracy  requirements  vary  greatly  for  different  launch 
times,  both  for  given  times  of  the  day  and  given  days  of  the 
month.   Methods  for  analytically  determining  appropriate 
launch  times  and  aaimuths  are  also  given.   Section  3  is  a 
brief  ^jpUcation  of  tbe  ideas  presented  above  to  some  of 
the  special  problems  posed  by  attempting  to  establish  a 
lunar  sateUlte. 


AD-605  610  Div.    12 

OTS  Prices:  HC  $2.00/MF  $0.50 

Thompson  Ramo  Wooldridge,  Inc.,  tios  Angeles,  Calif. 
UNIVERSAL  GRAVITY  TURN  CURVES, 
by  Glen  Culler  and  Burton  D.  Frledi.  1  Nov  55,  60p 
RW(ARL)-5-2  j  I 

1 1  Unolasslfled  report 

Descriptors:  (*TraJeotortes,  Astroiuuitics),  (*Astronau- 
tlcs.  Trajectories).  (•Gravity,  Astronautics),  Guided 
missiles.  SateUltes  (Arttflcial),  Angle  of  attack.  Equa- 
tions, Motion,  Graphics,  Balllstic«. 

The  powered  flight  trajectories  of  long  range  missiles, 
satellites,  etc.,  may  involve  an  'atmospheric'  portion,  in 
which  aerodynamic  forces  and  momsots  are  of  importance, 
and  a  *post-atmo^heric'  section,  in  which  these  effects 
are  negligible.  IXiring  this  latter  put  of  tbe  flight,  the 
trkjectory  to  be  followed  is  quite  simple.   A  trajectory 
which  can  be  used  for  this  part  is  tba  'gravity  turn'  some- 
times referred  to  as  a  'zero  angle  of  attack'  or  'no-lift' 
trajectory.   It  consists  inOceeplng  tba  thrust  always  parallel 
to  velocity,  starting  from  some  non-tero,  non- vertical, 
initial  velocity,  v  sub  0.  This  report  describes  a  method 
which  has  been  used  to  obtain  such  universal  solutions  for 
gravity  turns  which  begin  very  shortly  after  tbe  UwtwnMnj 
time.   The  physical  problem  is  presented,  and  an  analytical 
solution  for  tbe  case  of  constant  thmtt-weigbt  ratio  is 
given.   A  method  of  numerical  solutton  for  the  case  of  con- 
stant thrust  and  mass  flow  rate  is  discussed  and  universal 
curves  for  this  problem  are  present)Bd. 


AD-605  635  Div.    12 

OTS  Prices:  HC  $1.00/MF  $0.50 

^Moe  Technology  Labs..  Inc..  Los  At«elee.  Calif. 
SIMULTANEOUS  EFFECT  OF  DRAG  AND  OALATENESS.. 
by  W.  T.  Kyner.    19  Aug  69.  16p 
STL-TR-59-0000-00817  1 1 

!  'unolaMlfled  report 

Descriptors:  (•Satellites  (Artiflclal),  Motton),  (•Elllp- 
Ucal  orbit  trajectories.  Numerical  analysis),  Drag,  Earth. 
Geometric  forms.  Orbital  trajectories.  Momentum. 
Differential  equations. 

Tbe  purpose  of  tbe  report  is  to  derive  a  convenient  set 
of  dlfterentlal  e(fiatlons  for  the  study  of  the  simultaneous 
effect  of  the  eartti's  oblateness  and  of  atmospheric  drag 
on  tbe  motion  of  an  aritfldal  satellite.   An  immediate  con- 
clusion is  that  drag  tends  to  increase  the  effect  of  oblate- 
ness. Rough  numerical  tests  indicate  that  this  may  be  ex- 
pected for  orbtts  with  perigees  of  around  one  hundred 
nautical  miles,  e.g.  B]q>lorer  m.   An  approximate  formula 
for  the  magnitude  of  the  angular  momentum  as  a  function 
of  the  latitude  is  derived.   It  Is  used  to  determine  the 
eccentricity,  semi-major  axis,  and  inollnation  of  the  plane 
of  the  Instantaneous  ellipse  of  tbe  orbtt.   (Author) 
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AD-606  670  Dlv.    12,  27 

OTS  Prices:  EC  $1.00/MF  $0.50 

Astroeystems  International,  toe.,  CaldweU,  N.  J. 
HIGH  ALTITUDE  PLUME  SIMULATION. 
Progress  rw*.  no.  4,  10  Feb-lO  Mar  62! 
10  Mar  62,  Mp  Astroeys-TR  61062- P4 
Contract  AF04  695  33 

Unclassified  report 

Descriptors:  (♦Rocket  motors.  Exhaust  gases) 
(*Exhau8t  gases.  Simulation).  High  altitude,  In^trumen- 
tanon.  Control  systems.  Vacuum  apparatus,  CooUm 
E3±aust  flames.  Costs,  Engineering  personnel. 
Technicians. 

^^  fl^^  "f  °^  *'"  *•  reduced  to  four  major  areas  of 
^.^u'f  "■    1^  for  accomplishment:    a)  altitude  (vacuum) 
facilities   (2)  rocket  engine,  (3)  radiometric  Instrumen- 
^Ih'l^f'lSl  <*>  »y»^'°  Integration.   This  report  considers 
each  of  the  above  four  areas  separately  and  delineates 
what  progress  has  been  made.  «»»«» 


AD-606  710  Dlv.    12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  WeiqKms  Lab.,  Dahlgren.  Va. 

PERTURBATION  IN  ECCENTRICITY  IN  BROUWER- 

LYDDANE  THEORY. 

Technical  memo.. 

by  C.  J.  Cohen.   Mar  64.  9p 

NWLK7  64 

Unolasslfled  report 

Descriptors:  (*Elllpttoal  orWt  trajectories.  Per- 
turbation theory),  (*8atellltes  (Arttfldal).  Orbital 
trajectories).  Harmonic  analysis.  Astrooomioal 
geodesies. 

The  Brouwer  theory  for  tbe  orWt  of  a  near  earth 
sateUlte  requires  that  as  the  eccentricity  tends  to  aero, 
tte  long  period  perturbation  in  eccentricity  tends  to  a 
finite  value  dependent  on  tbe  ratio  of  the  odd  degree 
harmonic  coeffioients  to  the  second  degree  barmoaic 
ooeffident.  With  the  Lyddane  correction  to  the  Brouwer 
theory,  however,  it  is  found  that  the  long  period  per- 
twbatlon  In  eocentrtdtjr  tends  to  zero.   For  sateUlte 
1963  22A.  tbe  Brouwer  formula  is  in  error  by  only  12  ner 
cent.   (Author)  ^       *^ 


AD-605  737  Div.    12,  2 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

12^^!!'?*^^**  °^  THE  USE  OF  SPACE  VEHICLES 
AT  THE  FALL  1958  URSI  MEETING,  '^^^-^ 

by  W.  C.  Hoffman.   25  Nov  58.  20p   P-1567 

Unclassified  report 

Descriptors:  (*Satemtes  (Artificial).  Instrumentation) 
(-ionosphere.  Scientific  sateUltes),  Space  probes.  Radio 
teansmission.  Geophysics,  Ionospheric  propagation. 
Radio  astronomy,  Syn^xwia.  "v-nw-wn, 

AD-605  761  Dlv.    12,  2.  25.  30 

OTS  Prtoes:  HC  $2.00/MF  $0.6fr 

RAND  Corp..  Santa  Monica,  Calif. 

SCIENTIFIG  USES  FOR  A  SATELLITE  VEHICLE 

by  R.  R.  Carhart.    12  Feb  54.   36p  RM-1194 

Unclassified  report 
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Descriptors:   (^Meteorological  aatellltes.  Upper 
atmosphere).  (*Physics  laboratories,  Scientific  satel- 
lites), (*Astronomlcal  observatories.  Scientific  satellites). 
(♦Scientific  satellites.  Scientific  research).  Astronomy, 
Astn^ysics,  Meteorology,  Satellites  (Artificial), 
Cosmic  rays.  Spectroscopy,  Telescopes.  Atmospherics, 
btstrumentation.  Atmospheric  sounding. 

A  small  future  satellite  vehicle  offers  possibilities  for 
major  advances  in  cosmic  rays,  solar  physics,  terrestrial 
meteorology,  and  in  the  physics  of  the  earth's  upper 
atmosphere.   A  larger  satellite  used  as  an  astronomical 
observatory  would  be  a  revolutionary  new  tool  in  astro- 
physics and  cosmology  and  would  contribute  to  our  funda- 
mental knowledge  of  the  nature  of  the  universe.    (Author) 


AD-605  786  Dlv.    12.  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 

SATELLITE  CHARGE-UP  IN  THE  OUTER  VAN  ALLEN 

BELT 

by  R,  b.  Hundley.  Sep  61.  42p   P-2441 

Unclassified  report 

Descriptors:   (*SateUites  (Artificial),  Van  Allen 
radiation  belt),  (•Electrostatics.  Satellites  (Artificial), 
(•Van  Allen  radiation  belt.  Satellites  (Artificial)). 
Electrons,  Voltage,  Absorption,  Secondary  emission. 
Photoelectrons ,  Electric  discharges.  Solar  radiation. 
Surface  properties.  Mathematical  analysis.  Plasma 
sheath. 

The  discussion  of  satellite  charge-up  Is  extended  to  In- 
clude the  case  of  satellites  in  the  outer  Van  Allen  belt.    Due 
to  the  presence  of  the  high  energy  Van  Allen  electrons,  the 
electrostatic  potentials  acquired  by  satellites  in  the  Van 
Allen  region  may  be  much  larger  than  for  the  case  of 
ionospheric  satellites.   Numerical  results  for  the  satellite 
potential  are  obtained  under  the  asstmiption  of  complete 
absorption  of  the  incident  particles ,  and  It  Is  found  that  for 
satellites  of  the  size  used  thus  far,  potentials  of  a  few 
kilovolts  can  be  expected,  but  that  for  satellites  of  larger 
size,  potentials  up  to  several  tens  of  kilovolts  can  be 
expected.   The  effects  of  secondary  electron  emission  and 
photoelectron  emission  are  investigated,   tt  is  found  that 
secondary  electnms  will  have  only  a  minor  effect,  but  that 
for  some  surface  materials  the  effect  of  photoelectron 
emission  due  to  solar  radiation  may  completely  cancel  out 
the  large  potentials.    (Author) 


AD-605  903  Dlv.    12,  22 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tec^  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterscm  AFB,  Ohio. 

DEVELOPMENT  OF  OPERATIONAL  AND  STRATEGIC 

ROCKETS  IN  THE  UNITED  STATES, 

fay  I.  Zheltikov.    25  Mar  64,  2^ 

FTD  MT63  239;  TT  64  71424 

Unclassified  report 

Edited  machine  trans,  of  Voenno-Istoricheskli  Zhumal 
(USSR)  1963,  V.  5,  no.  2.  p.  37-47. 

Descriptors:  (*Gulded  missiles.  United  States),  (•Rockets, 
United  States),  History,  Launching  sites,  Payload,  Arma- 
ment, Strategic  weapons.  Liquid  rocket  fuels.  Solid  rocket 
fuels.  Control  systems.  Periodicals,  USSR. 

In  the  given  article  there  are  considered  only  certain 
questions  of  the  history  of  development  of  long-range 
rocket  wea^pons  in  the  United  States  in  the  postwar  period 
and  the  basic  tendencies  of  development  of  American  rocket 


technology.  This  development  la  oir  the  road  to  improve- 
ment of  technical-tactical  and  characteristics  of  the 
rocket  weapon  and  the  broadening  of  the  scope  of  the  execu- 
tion of  firing  problems.  The  military  and  political  leader- 
ship of  the  United  States,  depending  mostly  in  a  new  war  on 
the  nuclear  rocket  wet^Mn,  are  applying  great  efforts  for 
the  development  and  creation  of  'second  generation'  ballistic 
rockets  with  solid-fuel  engines,  reliable  and  accurate  sys- 
tems of  control,  mobile  launching  equipment  and  inter- 
changeable warheads. 


AD-605  918  Dlv.    12,  22 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

ON  THE  OPTIMIZATION  OF  TWO-STAGE  ROCKETS, 

by  M.  Goldsmith.   3  Jan  57,  rev.  29  Jan  57,  12p 

P-1004 

Unclassified  report 

Descriptors:  (*Rockets,  Load  distribution).  Staging, 
Second-stage  motors.  Structural  properties.  Specific 
Impulse,  Rocket  propellants.  Burning  rate,  Payload, 
Otiml  nation,  Mathematical  analysis. 

Equations  useful  in  design  studies  are  derived  for 
determining  the  optimum  weight  distribution  for  two-stage 
tandem  rockets  for  the  case  of  different  structural  factors 
and  propellant  specific  Impulses  in  each  stage.    Minimiza- 
tion of  gross  wei^  for  a  given  required  burnout  velocity 
and  payload  is  the  criterion  of  optimization  used.   For 
illustrative  purposes  an  example  is  included  in  which  the 
optimum  distribution  is  found  for  a  hypothetical  chemi- 
cally-boosted atomic  rocket.   (Author) 


AD-605  929 
OTS  Prices: 


Dlv.    12 
HC  $3.00/MF  $0.50 


Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 

DESCENT  TRAJECTORIES  FOR  MANNED  S9ACE 

VEHICLES, 

by  R.  L.  PhlUips.   20  Jun  58,  54p 

STL-GM-TR-0165-00416 

Unclassified  report 
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Descriptors:  (♦Re-entry  vehicles.  Design),  (•Descent 
trajectories.  Atmosphere  entry),  (•Atmosphere  entry. 
Descent  trajectories).  Aerodynamic  heating.  Manned 
spacecraft.  Deceleration,  Lunar  satellites.  Heat  shields. 
Elliptical  orbit  trajectories. 

The  problem  of  designing  a  manned  space  vehicle  which 
must  survive  entry  into  the  earth's  atmosphere  is  dis- 
cussed from  the  systems  point  of  view.   In  the  design  of 
such  a  vehicle  peak  deceleration  loads  become  an  Impor- 
tant consideration.   This  aspect  of  the  problem  together 
with  the  aerodynamic  heating  and  landing  point  dispersion 
factors  is  considered  for  two  classes  of  re-entry  bodies: 
(1)  returning  low-altitude  satellite,  and  (2)  vehicles  which 
re-entry  at  or  near  escape  velocity  such  as  circumlunar 
vehicles.   Finally,  the  heat  shielding  problem  is  presented 
In  detail  along  with  some  solutions.    (Author) 


AD-605  979  Dlv.    12,  9 
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Thompson  Ramo  Wooldridge,  Inc.,  Los  Angeles,  Calif. 

ON  THE  AERODYNAMIC  RESPONSE  OF  A  SLENDER 

BODY  OF  REVOLUTION  TO  GUSTS. 

Memorandum, 

by  Y.  C.  Fung.   19  Aug  54,  9p  Unclassified  reno»* 
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Descriptors:  (*Guided  missiles.  Gust  loads)   (•Gust 
loads.  Guided  missiles),  Aerodynatalc  loading.  Aero- 
dynamic characterlsttcs,  Atmo^hertc  motion.  Control 
systems.  Design,  Revolution,  Slendsr  bodies.  Gusts. 

The  report  concerns  the  aerodynamlo  force  acting  on  a 
stationary  missile  In  a  uniform  flow  when  It  encounters  a 
sharp-edged  gust.   The  result  Is  prdbkbly  useful  for 
preliminary  design.   Its  use  generally  impUes  a  more 
severe  loading  condition  for  the  control  servo  design  than 
ttat  given  by  the  quasi-steady  assumption.   But  as  far  as 
the  maximum  bending  moment  in  the  missile  body  is  con- 
cerned, the  transient  analysis  gives  practically  the  same 
result  as  the  <^^asl-Bteady  assuiiy)tl<W.  (Author) 


AD-605  984  Dlv.    12,  7,  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Space  Technology  Labs.,  Inc.,  Los  Ahgeles,  Calif. 
U)W  PRESSURE  ELECTRICAL  DISCHARGE  STUDIES. 
V  w.  H.  Krebe  and  A.  C.  Reed.    17  Dec  59   78d 
STL/TR-59-0000-09931  vyw  u  .  lop 

Contract  AF04  647  309 

jUnclassified  report 

^°^I!^'V  <*E'«^ic  discharges.  High  altitude), 
rGulded  missile  components.  Malfunctions),  Air 
Water  vapor.  Sparks,  Secondary  emission.  Electrical 
equipment.  Low-pressure  research.  Electrodes,  Elec- 
mcal  pn^rtles.  Geometric  forms.  Encapsulation 
Casting,  Reviews,  BlbUographles. 

The  report  concerns  electrical  breakdown  of  air  at  low 
pressures  or  high  altitudes  (70,000  to  250.000  feet)  due  to 
secondary  emission.   Information  pertinent  to  the  problem 
^^Z'^J!^Z'"'''l  <"  ^  ^°<*°  *^'')  sparking  was  compiled 
5f^  *,  K      t^'®  '""'^y-    ^  "bllography  concerning 
tl^J^  bw«kdown  at  both  low  and  high  frequenciesWas 

^^^  ^  **'*  program  yielded  the  foUowing  results: 
no  statlstlcaUy  significant  deviation  from  Paschen's  Law 
was  detected.   The  addlUon  of  water  v^wr  to  the  air 
constituting  the  test  environment  caused  a  significant 
lowering  of  the  minimum  sparking  voltage.   Recommenda- 
ttons  are  made  relative  to  test  programs  for  mlssUe  elec- 
(A  thoT'"'^"        employing  voltages  higher  than  200  volts. 


AD-605  985  Dlv.    12,  15 

OTS  Prices:  HC  $2.00/MF  $0.50 

Space  Technology  Labs.,  Inc.,  Los  Angles,  Calif. 
THE  APPUCATION  OF  PERIODIC  SURFACE  THEORY 
TO  THE  STUDY  OF  SATELLITE  ORBJTS, 
by  W.  T.  Kyner,  S.  P.  Dlllberto,  and  H,  B.  Freund. 
9  Nov  59,  34p   STL/TR-59-0O00-0989f 

[Inolasslfled  report 


Descriptors:  (*OrbltaI  trajectories,  foteUltes 
(Artificial)),  (•SateUltes  (Artificial),  Orbital  trajectories). 
Theory,  Numerical  analysis.  Differential  equations. 
Functions,  Equations,  Motion,  Integrfis,  Series.  Differ- 
ential geometry.  IT 

This  report  contains  new  results  on  tl^  s4>pllcatlon  of 
periodic  surfaces  to  the  problem  of  determining  the  (drag 
free)  orbits  of  satellites  around  an  ot)lflte  earth.  The  basic 
mathematical  theory  is  in  the  NAVORD  report  (PB-148  042) 
'  Periodic  Surfaces  and  SatelUte  Orbits'  by  S.  P.  DiUberto. 
The  theory  is  characterized  by  the  fact  that  it  spUts  the 
descrtptlon  of  the  solutions  (in  the  phase  space)  into  two 
essentiaUy  distinct  parts;  one  element  is  a  description  of 
a  surface  on  which  solutions  travel,  the  other  is  a  descrip- 
tion of  the  rotation  on  such  a  surface.   The  theory  includes 
an  e;«>anslon  procedure  for  finding  such  surfaces,  a  simple 
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prerequisite  condition  wlilch  coordinate  systems  must 
satisfy  so  as  to  allow  the  possibiUty  of  these  expansions, 
"•aa  the  determination  of  at  least  one  coordinate  system 
for  the  satellite  problem  which  satisfies  the  prerequisite 
condition.   The  results  include  a  new  method  for  finding 
expansions  of  the  solutions  on  the  surfaces  (in  standard 
terminology  this  can  be  described  as  an  'expansion  for  the 
secular  terms'),  and  the  use  of  energy  considerations  to 
find  the  first  term  in  the  surface  expansion.   In  particular, 
it  is  shown  that  the  energy  Integral  e^qiressed  in  these 
coordinates  takes  on  a  fairly  simple  form. 


AD-605  989 
OTS  Prices: 
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Space  Technology  Labs..  Inc..  Loe  Angeles,  Calif. 

ENVIRONMENTAL  EVALUATION  CAPABILITY. 

Semiannual  rept  for  1  Jul-31  Dec  59, 

by  F.  P.  Klein.    31  Dec  59.    25p  STL/TR-59-0000-09956 

Contract  AF04  647  309 

AFBMD  TR60  40 

Unclassified  report 

Descriptors:   (♦Guided  missiles,  Environmental  tests), 
(♦Environmental  tests.  Guided  missiles),  Test  equipment. 
Instrumentation,  Vibration,  Control  panels.  Data  storage 
systems.  Recording  systems,  Experimental  data, 
AcceleratKm,  Professional  personnel,  personnel  manage- 
ment. Laboratory  equipment. 

This  report  reviews  the  activities  of  the  Environmental 
Evaluation  Section  during  the  latter  half  of  1959  and 
describes  the  additions  or  modifications  made  to  the 
environmental  testing  equipment  In  the  laboratory.    Activi- 
ties were  largely  centered  around  testing  for  the  Able 
programs,  although  technical  support  was  furnished  for  a 
number  of  laboratory  projects  being  carried  out  by  other 
elements  of  the  company,  as  well  as  for  various  aspects  of 
the  ballistic  missile  program.   The  capability  for  vtrtuaUy 
all  types  of  testing  was  increased,  with  particular  regard  to 
equiiment  and  Instrumentation  for  vibration  testing.   Several 
devices  were  designed  and  fabricated  in  the  laboratory  to 
fiU  special  needs,  at  considerable  monetary  saving.  (Author) 

AD-e05  995  Dlv.    12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Thompson  Ramo  Wooldridge,  Inc.,  Los  Angeles.  Calif. 
SAMPLE  OF  ONE  RELL\BILITY  TESTING, 
by  R.  B.  Muchmore.    18  Oct  55,  16p  RW-AP-2 

Unclassified  report 

Descriptors:  (♦Reliability,  Test  methods),  (*Gulded 
missiles  gomponents.  Reliability),  Stresses.  Failure 
(Mechanics),  Environmental  tests.  Guided  missiles. 
Probability,  Statistical  analysis. 

For  those  environmental  stresses  for  which  the  ideas  of 
Lusser  (  a  stu^y  of  methods  of  achieving  reliability  of 
guided  missiles)  apply,  a  method  of  estimating  the 
reliability  of  an  assemblage  of  components  is  suggested. 
It  is  assumed  that  only  one  test  to  failure  can  be  made  for 
each  of  the  different  components.   It  is  shown  that  a 
simplified  and  approximate  analysis  can  be  performed 
which  yields  a  lower  limit  on  reliability  when  the  one  test 
Is  Interpreted  In  a  given  way  and  one  application  of  engi- 
neering judgement  is  made.   The  consequences  of  an  error 
in  judgement  are  readily  apparent  from  the  formulas 
presented  and  can  thus  be  allowed  for.   (Author) 
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IN-FLIGHT  DYNAMICS  OF  A  FLEXIBLE  MISSILE, 
by  H.  E.  Llndberg.   20  Apr  60.   70p 
STL-EM- 10-4,  STL/TR-60-0000-00083 

Unolasslfled  report 

Deacr^jtors:   (*Gulded  missiles.  Motion),  Aerodynamlo 
characteristics.  Dynamics,  Sloshing.  Acceleration, 
Rotation,  Guided  missile  oomponents.  Engines  and  motors. 
Flight. 

Equations  are  derived  for  the  motion  of  a  missile  in  a 
plane.  Including  bending,  sloshing,  engine  swiveling,  axial 
acceleration,  and  aerodynamics.   The  bending  and  sloshing 
are  treated  by  means  of  combined  bending-sloshing  modes  in 
which  the  first  slosh  mode  In  each  tank  is  represented  by  an 
equivalent  lateral  spring-mass  system.   Also  included  are 
equations  for  the  moment  and  shear  in  the  missile  expressed 
in  terms  of  a  psuedo-static  moment  and  shear  plus  correction 
terms  which  account  for  the  dynamic  over-sboot  of  the 
bending-sloshing  modes. 


AD-606  021  Dlv.    12.  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Operations  Analysis  Office.  Air  Force  Missile  Test 

Center,  Patrick  AFB,  Fla. 

A  STATISTICAL  PROCEDURE  FOR  CUT-OFF  AND 

SCHEDULING  POLICY. 

by  Norman  Llndemann.    10  Dec  58.   8p 

OA-WP-58-8 

Unclassified  report 

Descriptors:    (*Gulded  missiles.  Scheduling).  (♦Sched- 
uling. Launching).  ('Launching,  Scheduling),  Mathematical 
models.  Probability.  Statistical  analysis.  Checkout 
procedures.  Abort. 

A  mathematical  model  Is  formed  which  Is  applicable  to 
missile  launches  for  which  scrubs  might  be  called.   Hold 
time  data  from  several  missile  programs  were  analysed 
and  the  nature  of  the  statistical  form  studied.    Probability 
curves  were  computed  showing  the  amount  of  time  which 
should  be  available  in  order  to  launch  before  the  deadline. 


AD-«06  066  Div.    12,  15 

OTS  Prices:  HC  15.00/MF  $1.00 

• 

Douglas  Aircraft  Co.,  Inc..  Santa  Monica,  Calif. 
INVESTBATION  OF  CONTROL  DATA  REQUIREMENTS 
FOR  SUPER-ORBITAL  RE-ENTRY, 
by  W.  R.  Bush  and  R.  G.  Seibert.    Aug  64,  152p 
Contract  AF33  657  U544.  Pro].  8222.  Task  822202 
FDL  TDR64  U8 

Unclassified  report 

Descriptors:  (* Atmosphere  entry.  Numerical  methods 
and  procedures).  Reentry  vehicles.  Descent  trajectories. 
Optimization.  Statistical  analysis.  Programming 
(Computers),  Grt^;>hics. 

This  report  was  prepared  to  document  the  Information 
developed  In  a  study  of  superortdtal  approaches  to 
planetary  atmospheric  entry.   The  areas  covered  by  Oils 
report  include  a  method  for  computing  the  impulse  optimum 
approach  trajectory  to  a  landing  point,  given  the  position 
and  orbit  of  ttte  space  vehicle.   Also  included  is  a  method 
of  statistically  determining  the  e^qwcted  impulse  required 
for  an  approach  to  the  earth  with  Imperfect  measuring 
devices,  imperfect  thrusting  devices,  and  Imperfect 
knowlecige  of  the  initial  orbit.    This  is  done  where  coi^ 
Tactions  are  based  on  distance  to  eartti,  or  the  size  of  the 
required  correction.   Also  included  is  a  statistical  method 
of  computing  the  optimimi  number  and  locations  of  cor- 
rectloDS  along  an  iqiproach  to  enter  the  ear&'s  atmosphere. 


The  most  Important  result  of  tills  study  is  not  the  data  that 
is  presented,  but  the  methods  of  study  and  the  tools  that 
have  been  developed  and  mechanized  to  study  the  planet- 
ary approach  problem.    (Author) 
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Thompson  Ramo  Wooldridge,  Inc..  Los  Angeles,  Calif. 
OPTIMUM  PROGRAM  FOR  SINGLE  STAGE  ROCKETS 
IN  WHICH  EXPELLANT  IS  NOT  THE  SOURCE  OF  POWER, 
by  J.  H.  InMng.   7  Oct  56.  17p 

Unclassified  report 

Legibility  of  this  document  Is  In  pari  unsatisfactory. 
Reproduction  will  be  made  from  best  available  copy. 

Descriptors:  (*Rocket  trajectories.  Optlmlzattoo). 
Rockets.  Gravity.  Thrust.  Rocket  propulsion.  Equations, 
Motion. 

The  gravitational  force  and  the  thrust  force  are  consid- 
ered in  the  derivation  of  an  optimum  mass  rate  and 
exhaust  velocity  program. 


AD-606  100  Dlv.    12 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 
SOME  NEW  SOVIET  MATERIAL  ON  MISSILES, 
by  Herbert  S.  Dlnerstein.    20  Jun  57,  26p  T-73 
TT  64  71439 

Unclassified  report 

Partial  trans,  excerpts  from  mono.  Nauka:  Tekhnlka 
Sovremennykh  Volnakh  (Science  and  Technology  In  Modem 
Wars)  by  O.  L  Pokrovakll.  Moscow,  19S6. 

Descriptors:  (*Guided  missiles,  USSR),  ('Weapon  systems, 
USSR),  Strategic  weapons.  Tactical  weapons,  Defense 
systems.  Nuclear  weapons.  Military  operations.  Ord- 
nance, Aircraft.  Costs,  Guided  missiles  (Surface-to- 
surface). 

This  document  contains  excerpts  of  reoentty  acquired 
Soviet  published  material  on  missiles.   The  book  from  which 
the  material  is  excerpted  contains  an  explicit  Soviet 
discussion  of  the  expected  accuracy  of  long-range  ballistic 
missiles,  their  strategic  importance,  and  the  ease  with 
which  they  might  be  detected. 
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Army  Missile  Command,  Redstone  Arsenal,  Ala. 
SIMULATION  OF  FUGHT  PATHS  TO  THE  MOON, 
by  John  P.  Gibbons  and  Frederick  T.  Shaver. 
14  Mar  58.  18p 
AMC-RA  DC  TN215 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Lunar  trajectories.  Simulation), 
(* Astronautics,  Lunar  trajectories).  Guided  missile 
trajectories.  Moon,  Celestial  mechanics.  Gravity. 
Perturbation  theory.  Mathematical  mo<Jels. 

The  system  consists  of  the  moon,  the  earth,  and  a  missile 
in  free  fall  flight  from  the  earth  to  the  moon.  It  was 
desired  to  simulate  this  system  in  two  dimensions  on  an 
analogue  computer  In  order  to  observe  the  effect  of  small 
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parameter  variations  on  ttie  mlsslle'i  trajectory.   The 
ajjistlons  usually  used  to  describe  tiUs  problem  are  not 
particularly  ad^>table  to  Qxe  analogue  computer  due  to  tiie 
parameter  values  and  ranges  of  tiw  variables.  It  was  found 
neoessaiy  to  make  certain  approximations  and  also  to  use 
perturbatton  techniques  along  with  a  teal  time  scale.  (Author) 
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OTS  Prices:  HC  $2.00/MF  $0.60 

Thompson  Ramo  Wooldridge.  Inc.,  Loft  Angeles,  Calif. 
A  GUIDE  FOR  ENVIRONMENTAL  DESIGN  REQUIRE- 
MENTS FOR  NON-AIRBORNE  EQUIPMENT. 
10  May  66.  27p  OM04.1-20-HK.  GS6-4 

Unclassified  report 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  bestt  available  copy. 

Descriptors:  (*Gulded  missiles  (Surface-to-surface), 
Ground  support  equipment),  (*Ground  support  equipment. 
Design),  Checkout  equipment,  ComnMnd  guidance. 
Environmental  teste.  Test  facilities.  Test  methods. 
Performance  (Engineering),  Military  requlremente. 
Specifications,  Production. 

This  document  presente  the  environmental  design 
criteria  for  the  design  and  test  of  non*alrbome  equipment 
for  the  WS-107A.    It  Is  a  guide  In  the  preparation  of  general 
and  deUll  specifications  for  the  three  types  of  non-airborne 
equipment  which  Includes  ground  guidance  equipment, 
ground  support  equipment,  and  ground  guidance  support 
equipment. 


AD-606  116  Dlv.    12.  7.  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

Frebank  Co.,  Glendale.  Calif. 

PRESSURE  SWITCH. 

Technical  progress  rept  no.  25,  1-29  Feb  60, 

by  M.  D.  Ferguson.   29  Feb  60,  5p 

Contract  AF04  647  158  i 

I  Unclassified  report 

Legibility  of  this  document  Is  in  part  tnsatlBfactoiy. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Pressure  switehes.  Design),  Guided 
missile  componente,  Manufacturing  methods.  Materials, 
Stainless  steel.  Environmental  teste.  Test  methods. 
Performance  (Engineering),  Corrosion  inhibition. 
Temperature. 

The  devetopment  of  medium  and  tow  pressure  switehes 
is  reported.  Included  are  descrlpttons  of  qualification 
teste,  materials  used,  mlleposte,  and  Ofoblem  areas. 
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AD-606  123  Dlv.    12,  2.  22 

OTS  Prices:  HC  $3.00/MF  $0.75 

Space  Sciences  Lab.,  General  Electric  Co., 

Philadelphia,  Pa. 

HYPERVELOCITY  IMPACT  CALCULATIONS  AND 

THEIR  CORRELATION  WITH  EXPERIMENT. 

Interim  rept.  no.  2, 

by  T.  D.  Riney  and  J.  F.  Heyda.  Sep  64,  80p  R64SD64 

Contract  AF08  635  3781 

Unclassified  report 
Also  see  AD-434  220. 

Descriptors:  (•Hyperveloclty  projectiles.  Terminal 
ballistics),  (•Terminal  ballistics.  Mathematical  models). 
Mathematical  analysis,  Craterlng.  Penetration,  Velocity, 
Metal  plates.  Thickness.  Iron.  Aluminum,  Lead.  Strain 
(Mechanics),  Plasticity,  Viscosity.  Pressure.  Density. 
Impact  shock.  Meteors. 

Additional  calculations  are  presented  which  confirm  the 
previous  conclusion  that  In  a  thick  target  the  depth  of 
penetration,  of  geometrically  similar  projectiles  of  like 
metal,  varies  with  the  Impact  velocity  according  to  the 
Impact  velocity  to  the  2/3rd8  power  In  the  hyperveloclty 
regime.   Calculations  are  also  given  which  show  that  the 
crater  dimensions  are  relatively  Insensitive  to  the  density 
of  homogeneous  projectiles.   Experimentally  observed  size 
effecte  are  discussed  in  terms  of  the  visco-plastlc  model 
and  It  Is  concluded  that  the  threshold  velocity  for  energy 
scaling  wUl  depend  somewhat  on  the  dimensions  of  the 
projectile.    Finite  plate  calculations  are  also  presented  for 
several  plate  thicknesses.   Moreover,  the  spatial  diver- 
gence of  the  spallation  bubble  and  the  corresponding 
decrease  in  the  ntomentum  density  is  obtained  as  a  function 
of  the  stand-off  distance  for  two  Impact  situatiwis. 
Preliminary  calculations  are  also  included  for  impact  into  a 
target  consisting  of  two  spaced  plates.  (Author) 
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*aoe  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
GENERALIZED  MISSILE  DYNAMICS  ANALYSIS. 
IV.  SLOSHING, 

by  J.  W.  MUes  and  Dana  Young.    7  Apr  58,  9p 
STL/QM-TR-0165-00361;  STL/BM-8-10 

Unclassified  report 

Descriptors:  (*Sloshlng,  Energy),  (*Gulded  missiles. 
Dynamics),  Fuels,  Hydrodynamics,  Kinetic  ttieory.  Poten- 
tial tiieory.  Fuel  tanks.  Geometry,  Equations,  Motion, 
Guided  missile  componente. 

The  Unetlc  and  potential  energies  associated  with  fuel 
sloshing  are  calculated  for  incorporatton  in  GeneraUzed 
MissUe  Dynamtos  Analysis,  n  (PB-163  578).   Equations  of 
Motion. 
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13.  Installations  and  Construction 
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OTS  Prices:  HC  $6.00/MF  $1.25 

AeroeUstlc  and  Structures  Research  Lab.,  Mass. 
Inst,  of  Tech.,  Cambridge. 

THEORETICAL-EXPERIMENTAL  CORRELATION  OF 
LARGE  DYNAMIC  AND  PERMANENT  DEFORMATIONS 
OF  IMPULSIVELY-LOADED  SIMPLE  STRUCTURES, 
by  Hans  A.  Balmer  and  Emmett  A.  Wtmer. 
Jul  64.  256p   ASRL-110-2 

Contract  AF33  657  8427.  ProJ.  6906.  Task  690601 
FDL  TDR64  108 

Unclassified  report 

Descriptors:  (^Structures.  Deformation),  Stmctural 
parts.  Beams  (Structural),  Rings,  Loading  (Mechanics), 
Stresses,  Strain  (Mechanics),  Elasticity,  Plasticity, 
Mathematicad  prediction,  Mathematical  analysis.  Cor- 
relation techniques.  Aluminum  alloys.  Materials,  Hard- 
ening, Creep. 

A  general  numerical  method  previously  developed  for 
analyzing  large  dynam^  two-dimensional  deformations  of 
simple  structures  (and  of  large  axisymmetric  dynamic 
deformations  of  plates  and  shells  with  rotational  symmetry) 
was  extended  and  evaluated  through  comparisons  of  pre- 
dictions with  experimental  dynamic  response  and  permanent- 
deformation  data  from  explosively-loaded  beams  and  cir- 
cular rings.    The  method  accoimts  for  elastic,  perfectly- 
plastic,  strain  hardening,  apd  strain  rate  behavior  of  the 
structural  material,  and  the  experimental  specimens  em- 
ployed were  chosen  to  emphasize  one  or  more  of  these 
characteristics  and  to  provide  tests  of  the  adequacy  of  the 
theoretical  prediction  method. 


AD-605  292  Dhr.    13,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Colimibia  Univ.,  New  York. 

FINITE  DEFLECTIONS  OF  VISCOELASTIC 

CANTILEVERS. 

Technical  rept,  no.  18, 

by  M.  A.  Schoenberg  and  H.  H.  Bleich.   Jul  64,  18p 

CU-l-64-ONR-266(34)-CE 

Contract  Nonr266  34,  Proj.  NR064  417 

Unclassified  report 

Descriptors:  (♦Cantilever  beams.  Deflection), 
Viscoelasticity,  Creep,  Integral  equations.  Computers. 
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OTS  Prices:  HC  $3.00/MF  $0.50 

Fritz  Engineering  Lab.,  Lehigh  Univ.,  Bethlehem,  Pa. 

TEST  ON  LONGITUDINALLY  STIFFENED  PLATE 

PANELS  WITH  FIXED  ENDS:  STRAIN  AND  DIAL  GAGE. 

READINGS. 

by  Jtin  Kondo  and  Alexis  Ostapenko.    Jul  64.    56p 

Fritz-248.12A,  Fritz-248.12,  suppL 

Omtracts  NObs88221,  NObs90041 

Unclassified  report 

Rept.  on  Built-Up  Members  in  Plastic  Design. 

Descriptors:  (*Panels  (Structural),  Loading  (Mechanics)), 
(♦Loading  (Mechanics),  Panels  (Structural)),  Experi- 
mental data.  Strain  (Mechanics),  Plasticity,  Deformation, 
Meters,  Tables,  Reinforcing  materials.  Tests,  Metal 
plates.  Load  distribution. 


This  report  contains  all  the  readings  of  the  strain  and 
dial  gages  taken  during  the  tests.   The  readings  are  pre- 
sented in  the  form  of  tables.    Neither  smoothing  nor  zero 
adjustment  of  the  data  was  carried  out — the  data  were 
only  reduced  to  tiie  first  reading  whether  it  was  at  a  zero 
load  or  not.   The  strain  gage  readings  are  given  in  Tables 
1  to  4  and  the  dial  gage  readings  In  Tables  5  to  8.    Each 
table  contains  the  readings  for  one  specimen.   Nominal 
dimensions  of  the  test  specimens  are  shown  in  Fig.  1 
on  page  2.  (Author) 
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OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
THROW-AWAY  MAINTENANCE  POUCIES, 
l^  Chauncey  F.  BelL   Oct  61,  4^   P-2453 

Unclassified  report 

Descriptors:  (♦Logistics,  Maintainability),  (♦Main- 
tainability, Logistics),  Management  engineering. 
Decision  making.  Reliability,  Storage,  Costs. 

The  purpose  of  this  report  is  to  e;q>lore  those  areas 
where  there  is,  or  can  be,  a  choice  between  the  policies  of 
throw-away  and  of  repair  or  renewal.   The  discussion 
lists  the  advantages  and  disadvantages  most  commonly 
advanced  in  support  of  each  policy  as  well  as  the  important 
parameters  to  be  considered  in  arriving  at  policy 
decisions. 
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Fritz  Engineering  Lab.,  Lehigh  Univ.,  Bethlehem.  Pa. 
WELDED  CONTINUOUS  FRAMES  AND  THEIR  COM- 
PONENTS: ANALYSIS  OF  BEAM-AND-COLUMN 
SUBASSEMBLAGES  IN  PLANAR  MULTI-STORY  FRAMES, 
by  Victor  Levi,  George  C.  Driscoll,  Jr.,  and  Le-Wu  Lu. 
Jul  64,    130p  Fritz-273.11 
Contract  Nonr610  03 

Unclassified  report 

Partly  sponsored  by  the  Welding  Research  CounclL 

Descriptors:   (♦Buildings,  Design),  (♦Beams  (Structural), 
Buildings),  (♦Structures,  Engineering),  Welds,  Loading 
(Mechanics),  Deformation,  Strength,  Stresses,  Joints, 
Elasticity,  Flexible  structures.  Failure  (Mechanics), 
Stability,  Construction,  Supports,  Mathematical  analysis. 
Mechanics.  Supports. 

Methods  are  developed  for  the  analysis  of  beam-and- 
column  subassemblages  which  constitute  a  part  of  a  two- 
dimensional  multi-story  frame.    A  subassemblage  consists 
essentially  of  a  column  which  is  framed  at  its  two  ends  with 
beams  of  known  properties.    When  such  a  structure  is  sub- 
jected to  load,  the  beams  will  deform  with  the  column  and 
thus  provide  rotational  restraint  at  the  ends  of  the  column. 
The  strength  of  the  subassemblage  therefore  depends  on  not 
cmly  the  strength  of  the  column  member  but  also  that  of  the 
beams.   Two  types  of  subassemblages  are  analyzed  by  the 
procedures  presented;  namely,  the  sway  type  and  the 
nonsway  type.    A  sway  subassemblage  is  a  subassemblage 
whose  upper  Joint  may  translate  with  respect  to  the  lower 
Joint  when  subjected  to  load.    Any  horirontal  force  which 
is  applied  to  the  subassemblage  is  resisted  by  the  colunu 
and  the  restraining  beams.   In  a  nonsway  subassemblage. 
translation  of  the  Joints  is  assumed  to  be  prevented  and  the 
lateral  forces  applied  at  the  level  of  the  Joints  are  resisted 
directly  by  the  suiqx>rts.   Another  problem  studied  by  the 
method  developed  for  nonsway  subassemblages  is  the 
analysis  of  beaip-columns  continuous  over  several  supports. 
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Foreign  Tech.  Div..  Air  Force  Systeiils  Command. 

Wright-Patterson  AFB,  Ohio. 

TECHNOLOGY  OF  SUBMERSION  AND  INJECTION  OF 

A  CYLINDRICAL  REINFORCED  CONCRETE  PILING. 

by  B.  P.  Konstantlnov.   30  Dec  63,   Ifto 

FTD  MT63  127;  TT  64  71417 


Unclassified  report 

Edited  machine  trans,  of  Transportn^e  Stroitel'stvo 
(USSR)  1962,  V.  12,  no.  10,  p.  46-48.  , 

Descriptors:  (♦Reinforced  condrete;  Foundations 
(Structures)),  (»Foundatlons  (Structures),  Reinforced 
concrete).  Construction,  Cylindrical  bodies.  Pipes, 
Underwater,  USSR. 

Experimental  submersion  Is  described  of  a  cylindrical 
reinforced  concrete  piling  designed  by  the  TsNIIS.  10 
sections  were  made  6  m  in  length  (for  five  12-m  rabbets), 
with  external  diameter  of  1.55  m,  weighing  95  m  each. 
The  rabbets  were  submerged  to  an  eJtperlmental  section, 
located  on  the  shore.   The  ground,  into  which  the  piling 
was  sunk.  Is  characterized  by  the  following  properties: 
angle  of  natural  slope  of  dry  sand  34~37  degrees  and 
wet  ~  31—33  degrees;  volume  weight  of  sand 
1.49—1.60  g/cm.   The  granulometrlc  composition  of  the 
sand  Is  given  In  the  table.    The  Horizon  mark  of  the 
ground  waters  Is  6.5~7m.   Submersion  of  the  rabbets  is 
accomplished  In  four  stages. 
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mixtures  were  performed  at  the  Keweenaw  Field  Station  and 
in  Greenland  with  a  dual  purpose:    (1)  to  determine  the 
increase  in  the  bearing  capacity  of  a  processed  snow  pave- 
ment to  which  sawdust  had  been  added,  (2)  to  observe  the 
skid  reducing  properties  of  a  sawdust-snow  pavement 
surface.    It  can  be  assumed  that  there  exists  an  optimum 
amount  of  sawdust  that  can  be  added  to  processed  snow  with 
favorable  results.   This  optimum  sawdust  content  has  not 
been  determined.   The  additon  of  some  sawdust  to  processed 
snow  Increases  the  ultimate  bearing  capacity  of  snow.    There 
are  indications  that  if  the  amount  of  sawdust  exceeds  a 
certain  percentage,  the  age-hardening  process  will  be 
retarded.    Foreign  particles  In  processed  snow  will 
decrease  the  snow  graln-to-grain  cont!«;t  which  is  necessary 
for  age  hardening  to  occur. 
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Army  Cold  Regions  Research  and  Enafheerlng  Lab., 
Hanover,  N.  H. 

SOME  PROPERTIES  OF  SAWDUST-SNOW-ICE 

MIXTURES. 

Special  rept., 

by  Gunars  Abele.   Jul  64,  15p 

CRREL  SR60 

Jnclasslfied  report 

Descriptors:  (*Snow,  Trafflcablllty),  (♦Trafficabillty, 
Snow),  Wood,  Ice,  Mixtures,  Loading  (Mechanics), 
Additives,  Safety,  Tensile  properties.  Compressive 
properties.  Hardness,  Cold  weather  tests.  Reinforcing 
materials.  Transportation.  ' ' 


Previous  studies  on  the  supporting  capacity  of  snow 
pavements  have  Indicated  that  heavy  wheel  loads,  40,000  lb, 
producing  contact  pressures  up  to  150  jjel,  can  be  supported 
on  dry-processed,  age-hardened  snow  pavements.    K  may 
be  desirable  to  expand  this  study  further  by  developing 
methods  for  constructing  snow  pavements  capable  of 
supporting  even  higher  wheel  loads  with  higher  contact 
pressures.   The  use  of  additives  in  snow  pavements  to 
increase  Its  strength  has  been  considered.   So  far,  however 
the  study  of  such  additives  has  been  limited  to  sawdust  and  ' 
wood  chips.    Preliminary  studies  on  sawdust-snow 
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ITT  Research  Inst.  Chicago.  lU. 

SHOCK  UNLOADING  CHARACTERISTICS  OF 

CRUSHABLE  ROCKS. 

Final  rept.  for  1  May  63-31  Mar  64. 

by  A.  H.  Wledermann  and  O.  E.  Curth-    Aug  64,  14te 

Contract  AF29  601  6007.  Projs.  1080.  T6050. 

Task  108007 

WL  TDR64  52 

Unclassified  report 

I^scriptors:  (*Englneerlng  geology,  aock  (Mechanics)), 
(♦aock  (Mechanics),  Rock  (Geology)),  (♦Rock  (Geology), 
Shock  (Mechanics)),  Igneous  rock.  Mechanical  properties. 
Shock  waves.  Propagation.  Explosion  effecte.  Test 
methods. 

The  unloading  characteristics  of  dry  volcanic  tuff  were 
observed  for  two  initial  shock  states.   The  unloading  paths 
to  the  stress-particle  velocity  plane  differed  substantlaUy 
from  the  reflected  Hugoniot  curve  passing  throu^  the 
corresponding  initial  shock  state.   Thus  the  unloading  proc- 
ess does  not  follow  the  usually  assumed  Hugoniot  un- 
loading path.    The  net  results  of  this  behavior  are  tiiat 

(1)  the  quantity  of  energy  dissipated  in  the  shock  process 
is  considerably  greater  than  that  normally  assumed,  and 

(2)  the  propagation  speeds  of  the  unloading  waves  are 
considerably  greater  than  those  normally  assumed.    For 
shock  stress  intensities  of  aH)roximately  100  and  200 
kilobars  it  was  determtoed  that  the  amount  of  energy  dis- 
sipated at  the  shock  front  has  been  underestimated  by  20  to 
30  percent,  and  that  the  remaining  useful  energy  has  been 
overestimated  by  approximately  50  percent.    Furthermore. 
the  unloadtog  wave  speed  for  these  cases  has  been  under- 
estimated by  approximately  20  to  25  percent.    A  correlation 
was  made  between  Hugoniot  data  obtatoed  during  this 
program  and  other  Hugoniot  data  for  dry  volcanic  tuff 

of  various  Inlttal  densities.   It  was  found  that,  when  pre- 
sented in  terms  of  absolute  density,  all  of  the  Hugoniot 
states  above  a  critical  stress  level  were  located  on  a 
single  Hugoniot  curve.   This  resulting  aggregate  mtoeral 
Hugoniot  correlates  weU  wiOi  Hugoniots  for  the  basic  non- 
porous  constituents  of  the  geologic  materials.    (Author) 
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Division  14  -  MATERIALS  (NON  METALLIC) 


14.  Materials  (Non-Metallic) 
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Aerojet-General  Corp.,  Sacramento.  Calif. 

DEVELOPMENT  OF  IMPROVED  RESIN  SYSTEMS  FOR 

FILAMENT-WOUND  STRUCTURES. 

Final  rept.  tor  25  Jun  63-29  May  64, 

by  J.  J,  Cooney.    Aug  64,    330p   AGC-0627-VI-F 

Contract  NOw63  0627c,  Task  VI 

Unclassified  report 

Descriptors:   (^Filament  wound  construction.  Binders), 
(♦Epoxy  plastics.  Filament  wound  construction).  Physical 
properties.  Hardening.  Glass  textiles.  Fibers,  Pressure 
vessels.  Rings,  Shear  stresses.  Tensile  properties. 
Deformation,  Transition  temperature. 

The  report  shows  by  regression  equations  and  charts  of 
response  surfaces  the  relationships  between  five  resin 
system  parameters  and  18  physical  properties  of  the 
resins.   The  results  are  based  on  31  experiments  arranged 
in  a  Central  Composite  Design  for  each  of  seven  hardeners. 
Statistical  techniques  were  used  for  designing  the  experi- 
ments and  interpreting  the  results.   The  results  Indicate 
that  the  type  and  amount  of  hardener  used  are  the  most  im- 
portant of  the  parameters  studied  in  effecting  changes  of 
properties,  especially  for  those  resin  systems  that  contain 
amine  hardeners.   The  relationships  that  exist  between  the 
physical  properties  of  the  resins  and  those  of  a  fllament- 
wound  composite  were  investigated  throuf^  the  fabrication 
and  bursting  of  70  pressure  vessels  and  short-span 
flexural  tests  of  samples  from  140  Naval  Ordnance  Labora- 
tory type  rings  for  interlaminar  shear-strength  determina- 
tions.  (Author) 


AD-605  187  DiT.    14,  26 

»OTS  Prices:  HC  %2.00/UF  $0.50 

Narmco  Research  and  Development  Dtv.,  Whittaker 

Corp..  San  Diego,  Calif. 

DEVELOPMENT  OF  LAMINATING  RESINS, 

CONTROLLED  PROCESSES,  AND  TEST  METHODS  FOR 

GLASS  FILAMENT  WOUND  REINFORCED  PLASTIC. 

Detailed  work  statement, 

1959,  48p 

Contract  AF33  616  6737,  ProJ.  7340.  Task  73400 

Unclassified  report 

Descrlptprs:  (^Laminated  plastics.  Filament  wound 
construction).  Laminates.  Composite  materials. 
Glass  textiles,  Reinforcing  materials.  Heat-resistant 
materials,  Pressure  vessels.  Rocket  cases.  Cylindrical 
bodies.  Mechanical  properties.  Test  methods.  Plastics. 

This  program  consists  of  three  phases:  (Phase  1) 
Plastic  laminating  resins  which  will  provide  high  strength 
and  high  temperature  resistant  glass  filament  wound 
reinforced  composite.   (Phase  U)  Optimum  material  and 
process  parameters  for  cylindrical  filament  wound 
pressure  vessels  such  as  solid  propellant  rocket  cases,     . 
and  (Phase  m)  Procedures  for  defining  the  basic 
mechanical  properties  of  the  filament  wound  glass 
flber-pUstlc  resin  composites.    (Author) 


THE  SUBLIMATION  OF  GRAPHITE  AT  HYPERSONIC 

SPEEDS, 

by  S.  M.  ScaU  and  L.  M.  Gilbert.    Aug  64,  10^ 

R64SD55 

Contracts  AF04  647  269.  AF04  694  222 

Unclassified  report 

Prepcred  for  presentation  at  fiie  AIAA  Entry 
Technology  Conference.  NASA  Langley  Research  Center. 
12-14  Oct  64. 

Descriptors:  (*Graphlte.  Subllmatton),  (*Hyper8onlc 
flight.  Graphite),  Hypersonic  characteristics.  Mathema- 
tical models,  Gases,  Air,  Differential  geometry.  Trans- 
port properties.  Thermodynamics,  Boundary  layer,  Re- 
action kinetics,  Reynolds  number,  Laminar  flow,  Friction, 
High-temperature  research.  Refractory  materials,  Aero- 
space craft.  Ablation.  Heat  shields.  Aenxi^amlc  heating. 
Re-entry  vehicles.  Surface  temperatures.  Pressure, 
Pyroljrtlc  graphite.  Aerodynamic  cootrol  suHaces. 

A  new  dieoretical  noodel  is  presented  for  the  subllmatioo 
of  graphite  at  hypersonic  flight  speeds.   The  aerothermo- 
chemical  interactions  between  dissociated  air  and  graphite 
are  treated  by  means  of  a  nine  component  nuxlel,  including 
O,  02,  N.  N2,  CO,  C02,  C,  C3  and  CN.   The  mass  transfer 
rate,  the  beat  transfer  rate,  and  the  sUn  friction  coefficient 
are  determined  mmierlcally  and  are  then  correlated  by 
means  of  algebraic  equations,  as  a  function  of  stagnattoa 
pressure,  stagnation  enthalpy  and  wall  temperature  in  the 
hi^  Reynolds  number  laminar  flow  regln^.  (Author) 


AD-60S214  Div.    14 

OTS  Prices:  HC  $3.00/MF  $0.76 

Army  Chemical  Research  and  Development  Labs., 

Edgewood  Arsenal,  Md. 

MATERIALS  REVIEW  (15th). 

Rept.  for  Jul  63-Jan  64, 

by  Arttiur  Lyem.  Jun  64.    lOOp 

ProJ.  1C522301A075 

CRDL  SPS  4 

Unclassified  report 

Descriptors:   (^Materials,  Reviews),  (*Plastlcs, 
Reviews),  Polymers,  Fibers  (Synthetic),  Textiles, 
Organic  compounds.  Inorganic  compounds,  Metals, 
Alloys,  Corrosion,  Chemistry,  Manufacturing  methods, 
Tcodcology,  Bibllograptaies,  Abstractlnf. 

The  purpose  of  the  semiannual  review  is  to  present 
technical  and  scientific  highlights  regarding  materials 
research  here  and  abroad.   Provided  is  information  con- 
cemtaig  recent  technological  advances,  which  are  presented 
under  five  major  headings:  High  polymers,  plastic  materials, 
synthetic  fibers,  miscellaneous  organic  and  inorganic  com- 
pounds, and  metals  and  alloys.  Over  300  aitloles  have  been 
abstracted  from  various  publications  and  languages. 
Materials  and  technological  aspects  are  discussed,  sad  a 
oomplete  blbUograpfay  is  given.  (Autlior) 


AD-605  222 
OTS  Prices: 


Dtv.   14,  26 
HC  $1.00/MF  $0.50 


AD-605  199 
OTS  Prices: 


Div.   14,  12 
HC  $4.00/MF  $0.75 


Space  Sciences  Lab.,  General  Electric  Co., 
Philadelphia,  Pa. 


United  States  Rubber  Co.,  Wayne,  N.  J. 

RESEARCH  AND  DEVELOPMENT  OF  HUH  TENACITY 

FIBERS:    POLYOLBFINS. 

Final  rept.  for  1  May-31  Jul  64, 

by  H.  P.  Kato  and  J.  S.  Lasky.    25  Aug  64.   2^ 

Contract  Noar3767  00 

Unclassified .  report 
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Descriptors:  (* Polyethylene  plastlos,  ginning), 
(*Flbers  (Synthetic),  Polytethylene  plastics).  Tensile 
properties,  Manufaotuilnc  methodSL.Bxtroslon,  Thermal 
la«ilation.  Nitrogen.  [ 

Improved  spinning  speeds  up  to  900  ^min  were  reached. 
A  larger  diameter  (.040  inch)  spinneret,  disoounting 
presumably  some  of  the  melt  fractura  limitations  ex- 
perienced with  the  smaller  diameter  spinnerets,  permitted 
higher  thermal  Jacket  temperatures  to  be  used  and  as  a 
result  the  higher  spinning  qieeds.  lbs  evaluation  of  the  low 
thermal  haxard  extrusion  head  remaJas  incomplete  and  the 
desired  increase  in  I.  V.  was  not  obtained.  (Auttmr) 


AD-605  261  Div.    14,8 

OTS  Prices:  HC  $5.00/llF  $1.00 

Radio  Corp.  of  America.  Lancaster,  k^a. 

IMPROVED  BLECTROLUMINESCBNT  PHOSPHORS. 

Wnalrept,  j 

tiy  S.  A.  Haiper.   Aug  64,  16^ 

Contract  AF30  602  2917,  PpoJ.  6678,  ^^ask  667808 

RADC  TDR64  169  i 

Unolassifled  report 

Descriptors:  (*Phoqpliorescent  matarials.  Zinc 
compounds),  (*Zlnc  coDQxxmds,  Electrohunlnssoence). 
(*E]0otn>lumlnesceace,  Pbospborescent  materials), 
Powders,  Selenldes,  Sulfides.  Excitation.  Brightness, 
Spectroscopy,  Particle  slse,  Sbtterit^,  Dielectrics, 
Bpoxy  plastios.  Films,  Impurities,  ^Sopper,  Bromine. 

The  rsfwrt  describes  the  results  of  stadies  on  Oie 
performance  characteristics  of  electroluminescent  (EL) 
alnc  sulfoselenlde  phoqitior  powders  la  plastic  dielectrics. 
The  objective  of  the  investigation  was  to  develop  phosphors 
wliloh  yielded  exceptional  brightness  under  pulsing 
conditions  as  well  as  improved  peifornuuice  under 
continuous  excitation  at  both  high  Old  low  voltages. 
Phosphors  were  evaluated  under  short  bursts  of  AC 
(pulsed)  excitation  with  tlw  frequency  within  the  pulse 
▼aiTing  from  20-lOOkc.   About  5000  ft  L.  of  brightness 
was  obtained  during  pulse  intervals  and  marimiim  bursts 
were  measured  close  to  10,000  ft.  L.   Under  continuous 
excitation  at  420  cps,  three  selected  pbospbors  emitting 
in  the  green-yellow,  Uglit  yellow  and  deep  yellow  region 
displayed  initial  brightnesses  of  about  97,  60  and  33  ft.  L. 
The  maintenance  (hours  to  one-half  of  initial  brightness) ' 
<a  these  same  layers  was  about  2200,  4fi00.  and  8000  hours 
respectively.   Pbospbors  were  also  evialuated  in  thin 
low  voltage  layers  at  25  and  50  volts.   At  1500  cps,  tbe 
brightnesses  varied  from  2.5  to  24  ft  L.  while  the 
maintenance  was  in  the  range  of  160  to  500  hours.   (Author) 


AO-«06S99  Div.   14,4 

OTS  Prloest  HC  $2.00/MF  $0.50 

OUb  Mathleaon  Chemloal  Corp.,  New  diven.  Conn. 

DBVBLOPMENT  OF  A  FIRE-RESISTANT  WATER-BASE 

HYDRAULIC  FLUID. 

Bimonthly  progress  rept.  no.  2,  1  Jul-31  Atig  64. 

by  O.  F.  Ottmann.   9  Sep  64.  28p 

Contract  NOba90a6e 


See  also  AI>-«02  133. 


Unclassified  report 


Denuiiptors:  (*HydrauUo  fluids,  SyntiMsis  (Chemistry)), 
Amines,  Phenols,  Alcohols,  Halogens,  Ethylene  oxide, 
Propanols,  Flammablllty,  Ignition,  Viscosity.' 

The  alkoxylatlon  of  2.4-tohiylene  dlamltie,  polyhalogenated 
phenols,  and  polyfluoro  alcohols  with  alQrlene  oxides  such 
as  etbylene  oodde,  propjiane  oxide,  '•"*  Clyoldol  was  studied. 


MATERIALS  (NONMETALUC)  •  Divisioii  14 


The  majority  of  the  reaction  products  was  water-soluble, 
met  the  specifications  for  flash  points  and  flame  points  but 
failed  to  pass  the  autogenous  ignition  test    Alkoxylatlon  of 
methylene  dianillnes.  methylene  diphenols,  p.p'-dlphenol, 
hydroxymethyl  dlphenyloxldes,  and  hydroxydiphenyl  oxides 
with  ettiylene  oxide  and/or  ^yoldol  gave  a  variety  of  water- 
soluble  products  a^iich  met  the  speciflqatlans  for  flash 
point  flame  point  and  autogenous  Ignition  temperature. 
None  of  the  alkoxylated  products  met  Oie  viscosity  speci- 
fication of  850  cs  or  below  at  25F  after  being  adjusted  to 
28  *  3  OS  at  160F  by  addition  of  water.  (Authoi^ 


AD-605  307  Div.    14 

OTS  Prices:  HC  $1.00/MF  $0.50 

United  States  Polymeric  Chemicals,  Inc.,  Santa  Ana. 
Calif. 

DEVELOPMENT  AND  EVALUATION  OF  IMPROVED 

RESINS  FOR  FILAMENT  WOUND  PLASTICS. 

Quarterly  rept  no.  2, 

by  T.  F.  Downey.  31  May  «4. 18p 

ProJ.  208LR107 

Unclassified  report 

Descriptors:  (*Filament  wound  constniotkm.  Binders). 
f*Epoxy  plastics.  Stability),  Fibers,  Glass  textUes.  Car- 
bon, In^>regnatfon,  Storage,  Aging  (Materials),  Physical 
propeitiee.  Underwater  equipment  Pressure  vessels. 
Ablation. 

There  are  other  requirements  for  pie-impregnated 
materials  in  addltfon  to  ttelr  uniformity,  handling  conven- 
ience, excellent  physical  and  chemical  properties  and  re- 
ppoAiciblllty.   One  of  these  requirements  is  an  Increased 
stability  at  room  tenywrature.  Thus,  polymere  which 
affordalonger  shelf  life  are  being  evaluated.   Emphasis 
w  also  placed  on  two  additional  areas:  Oie  deveUqnnent 
of  pre-impregnated  roving  for  deep  submergence  applica- 
tions, where  Increased  physical  strength  is  needed,  and  the 
development  of  pre-impregnated  materials  to  be  used  for 
ablative  appllcaticais.   (Author) 


AD-606  313  Div.   14,  4 

OTS  Prices:  HC  $1.00/MF  $0.60 

Monsanto  Reseandi  Corp..  Dayton,  C»iio. 

MOLECULAR  STRUCTURE  AND  MATERIALS 

CHARACTERIZATION. 

Aimmary  rept  for  1  Jul  61-16  Mar  64, 

by  J.  E.  Katon.  Jun  64,   2^ 

Contract  AF33  616  8465,   ProJ.  7360,  Task  736006 

ML  TDB64  167 

Unolassifled  report 

De8or4>tors:  (*Materials,  Analysis),  (*Molecular 
structure,  peterminatlan).  Organic  oonqxxmds.  Infrared 
■P«ctrosoopy,  Polymers,  Thermochemistry,  Solid 
rocket  propellant  binders,  Isooyanate  plastics.  Chro- 
matographic analysis. 

The  report  suBunarlzes  tlie  research  programs, 
methods  development  and  service  functions  covering 
determination  of  molecular  structures,  oharaoterlzation  at 
materials,  and  development  and  application  at  various 
analytical  teohnl<pies.  The  research  projects,  reported  in 
detail  is  separate  reports  and  In  technical  Journal  pubU- 
oations.  concern:  (1)  infrared  ^peotra-struoture  corre- 
lation of  a  number  of  classes  of  organic  oompounds; 
(2)  solid  state  mass  spectrometry;  (3)  application  of 
thermogravimetric  and  dlflerenttal  thermal  analysis 
techniques  to  the  oharaoterUatton  of  high  temperature 
polymeric  system;  (4)  dharacterization  of  polyurethane 
•l««tomere  wltti  qieolal  reference  to  those  used  as  binders 
for  soUd  propellants;  (5)  tbe  design,  oonstniotion  and 
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evaluation  of  gas-Ilquid  cbromatograpbic  fraction  collecting 
accessories.   (Autbor) 


AD-605  386  Dtv.    14,  4.  17.  30 

OTS  Prices:  HC  |7.00/MF  $1.50 

Air  Force  Materials  Lab.,  Research  and  Technology 

Div.,  Wright-Patterson  AFB,  Ohio. 

A  REVIEW  OF  THE  AIR  FORCE  MATERIALS 

RESEARCH  AND  DEVELOPMENT  PROGRAM. 

Rept.  for  1  Jul  62-30  Jun  63. 

Jun  64,   306p 

Pro].  7381,  Task  738103 

WADC  TR53  373,  Buppl.  10 

Unclassified  report 

Descriptors:   (♦Air  force  research.  Materials), 
(^Materials,  Air  Force  research),  (* Abstracts,  Mate- 
rials), Metals,  Coatings,  Corrosion,  Mechanical  proper- 
ties. Phase  studies.  Thermal  Joining,  Adhesives, 
Ceramic  materials.  Cermets,  Composite  materials. 
Elastomers,  Fibers,  Fuels.  Lubricants,  Fluids,  Films, 
Gr^ihite,  Plastics,  Electrical  properties.  Magnetic 
properties,  Radiation  chemlstry,Radlatlon  damage. 
Thermodynamics,  Analysis,  Design,  Vibration,  Refrac- 
tory metals.  Beryllium,  Plastics,  Polymers,  Graphite. 

These  reports  cover  basic  and  applied  research  in  the 
materials  area  being  conducted  by  the  Metals  and 
Ceramics  Division,  Non-Metallic  Materials  Division, 
Materials  Physics  Division,  Manufacturing  Technology 
Division,  and  Materials  Applications  Division  of  the 
Air  Force  Materials  Laboratory.    (Autlior) 


AD-605  396  Dtv.    14.  22 

OTS  Prices:  HC  $1.00/MF  $0.50 

Plastics  Technical  Evaluaticm  Center.  Plcatinny  Arsenal. 

Dover,  N.  J. 

PLASTIC  GEARS:   A  MEMORANDUM  OF  FEASIBILITY 

FOR  USE  IN  AMMUNITION  ITENB, 

by  John  Nardone.   Jul  64,  44p 

PLASTEC  16 

Unclassified  report 

Descriptors:  (*Plastic8,  Gears).  (*Gear8,  Plastics). 
(♦Ammunition  components,  Gears).  Materials, 
ifechanical  properties.  Design,  Molding,  Acetal  plastics. 
Nylon,  Polyester  plastics,  Styrene  plastics.  Phenolic 
plastics.  Feasibility  studies.  Thermoplastics. 

A  literaturie  survey  was  performed  in  order  to  determine 
the  plastic  materials  and  design  techniques  used  in  gear 
applications,  with  evaluation  as  to  feasibility  for  use  in 
military  Items.    The  main  plastic  gear  materials  are: 
acetal,  nylon,  polycarbonate,  modified  polystyrene,  and 
filled  phenolic.    The  advantages  in  their  use  are  numerous; 
however  there  are  some  limitations  which  must  be 
considered  in  designing  with  plastics.    Full  knowledge  of  the 
properties  of  the  contemplateid  material  as  related  to  the 
intended  gear  environment  must  be  known.    Plastic  gear 
materials  are  suitable  for  anomunition  items,  with  the 
specific  material  selection  controlled  by  the  functional  and 
environmental  conditions  imposed  by  the  item.    Testing  of 
prototypes  is  required  In  making  proper  evaluation  of 
plastic  gears.   Two  case  studies  have  been  provided  as 
examples:  one  to  show  where  plastic  gears  are  feasible  and 
the  other  to  indicate  an  application  wliere  the  design  limits 
the  use  of  plastic  materials.  (Author) 

AD-605  411  Div.    14 

OTS  Prices:  HC  $3.00/MF  $0.50 


Purdue  Univ.,  Lafayette,  Ind. 


TABLES  OF  THERMOPHYSICAL  PROPERTIES  OF 

MATERIALS. 

Rept.  for  15  Oct  62-31  Dec  63, 

by  Y.  S.  Toulouklan.    Jun  64,  52p 

Contract  AF33  657  10545,  Pro}.  7381,  Task  738103 

ML  TDR64  184 

Unclassified  report 

Descriptors:  (*Materials,  Thermal  properties), 
(♦Thermal  properties,  Tables),  Gases,  Liquids,  Solids, 
Metals,  Alloys,  Physical  properties.  Thermal  conductivity. 
Viscosity,  £mi8Sivtty. 

The  report  covers  work  on  a  continuing  systematic 
program  involving  the  search,  collection,  extraction, 
evaluation,  correlation.  Interpolation,  extrapolation,  ana  the 
final  preparation  of  tables  of  properties  referred  to  as 
'most  probable'  values.    The  report  does  not  contain  the 
completed  data  sheets,  but  does  reproduce  in  the  Appendix 
up-to-date  Tables  of  Contents  of  Volumes  I,  n  and  III  of  tte 
Data  Books  in  which  the  loose-leaf  data  sheets  are 
organized.   The  works  reported  on  consist  of  the  thermal 
conductivity  and  viscosity  of  gases  and  liquids,  the  thermal 
conductivity  of  metallic  and  nonmetallic  elements,  their 
alloys  and  their  compounds,  and  the  emissive  properties 
of  metals.  (Autbor) 


AD-605  412  Div.    14.  28 

OTS  Prices:  HC  13.00/MF  $0.75 

Forest  Products  Lab..  Madison.  Wis. 

EFFECT  OF  TENSILE  MEAN  STRESSES  ON  FATIGUE 

PROPERTIES  OF  PLASTIC  LAMINATES  REINFORCED 

WITH  UNWOVEN  GLASS  FIBERS. 

by  Kenneth  H.  Boiler.    Jun  64,    60p 

Contract  AF33  657  63  358,  ProJ.  7381.  Task  738103 

ML  TDR64  86 

Unclassified  report 

Descriptors:   (•Laminates.  Fatigue  (Mechanics)). 
(♦Laminated  plastics,  Glass  textiles).  Epoxy  plastics. 
Reinforcing  materials,  Stresses,  Tensile  properties. 
Loading  (Mechanics),  Laminated  glass,  Experimental 
data.  Tables,  Plastics,  Compressive  properties. 
Failure  (Mechanics). 

Fatigue  curves  are  presented  for  plastic  laminates 
reinforced  with  layers  of  unwoven  'E'  glass  filaments  in 
a  matrix  of  epoxy  type  resin  and  subjected  to  various 
alternating  stress  amplitudes  superimposed  on  constant 
mean  tensile  loads.   The  S-N  curves  were  determined  by 
axially  loading  specimens  that  had  alternate  layers  of  glass 
at  0  degrees,  ±5  degrees.  ±10  degrees,  and  ±16  degrees  to 
the  principal  axis.   Curves  were  also  determined  for  three 
special  constructions  of  unwoven  glass  laminates  in  which: 
(1)  71.4  percent  of  the  fibers  were  parallel  to  the  principal 
axis,  (2)  85.2  percent  were  parallel,  and  (3)  all  layers  were 
parallel  with  each  layer  supported  by  a  'carrier'  of  2-mll 
glass  fabric.   All  experiments  were  conducted  on  unnotched 
specimens,  at  900  cycles  per  minute,  and  In  an  atmosphere 
maintained  at  73F.  and  50  percent  relative  humidity.    Loads 
were  applied  parallel  to  the  principal  axis.    (Author) 
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OTS  Prices:  HC  $1.00/MF  $0.50 

New  York  State  Coll.  of  Ceramics,  Alfred  Univ. 

THE  STRESS-STRAIN  BEHAVIOR  OF  STRONTIUM 

ZmCONATE. 

Bimonthly  progress  rept.  no.  5,  15  May-15  Jul  64, 

by  J.  E.  Funk.  J.  Nemeth,  and  J.  R.  Tinklepaurii. 

15  Jul  64.  14p 

Contract  NOw64  0051d  Unclassified  report 
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See  also  AD-601  403 

Descriptors:  (♦Ceramic  materials,  Crystallography), 
(♦Zlrconates,  Mechanical  properties),  (»Strontlum 
compounds,  Zlrconates).  Thermal  expansion.  Stresses. 
Strain  (Mechanics),  Compressive  properties .  Single 
crystals.  Crystal  growth,  Phase  stikes.  Hysteresis. 
Electron  microscopy.  Crystals. 

The  thermal  expansion  of  both  C.P.  at^  'Commericlal' 
SrZr03  In  hot  pressed  polycrystallln^  form  has  been 
determined.    These  measurements  are  not  entirely  in 
agreement  with  those  obtained  by  X-ray  powder 
techniques.    Efforts  to  grow  single  cmjstals  of  SrZr03 
have  continued.    (Author)  " 
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Foreign  Tech.  Div..  Air  Force  Syste^i  Command. 

Wright-Patterson  AFB,  Ohio.  ' 

OPTICAL  GLASS  WITH  LOW  REFRACTION  INDEX, 

by  I.  M.  Buzhlnskii,  A.  A.  Mlchurlna, [and 

V.  N.  Soldatova.    5  Aug  64,  5p 

FTD  TT64  627;  TT  64  71322 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russlait  patent  154007 
(appl.  777295/29-14,  10  May  62).  i 

Descriptors:  (♦Optical  glass,  Refractive  Index),  (♦Re- 
fractive index.  Optical  glass).  Glass,  Silicon  compounds. 
Aluminum  compounds.  Oxides.  Manufacturing  methods. 
USSR. 

A  glass  Is  described  containing  by  we^ht,  S102.  26  to  80%- 
A1203,  7  to  40%:  KF.  4.5  to  36%  and  Ifl  excess  of  100%  by 
Introduction  of  F  up  to  6%  by  weight,   t^jls  provides  a  glass 
of  a  lower  refraction  index  of  1.4273  t()  1.5000.  and  having 
a  medium  dispersal  of  0.00600  to  0,00$05  with  a  dispersal 
coefficient  In  a  range  of  71  to  62.    A  gUss  of  this  type  may 
contain  a  small  quantity  of  other  substances  which  do  not 
materially  affect  its  basic  properties.   The  glass  In  question 
is  cooked  by  the  ordinary  technological  process  and  Its 
manufacture  Is  accomplished  by  pressg*^.  blowing,  bending 
and  other  known  methods.  (Author) 


AD-605  506  Div.    14 

OTS  Prices:  HC  $4.00 /MF  $1.00 

General  American  Transportation  Cor])|,  Nlles,  111 
THE  MECHANICAL  BEHAVIOR  OF  FABRICS  SUB- 
JECTED TO  BIAXIAL  STRESS:   CANAL-MODEL 
THEORY  OF  THE  PLAIN  WEAVE. 
Rept.  for  May  63-15  May  64, 
by  Dell  A.  Davidson.    Jul  64,    130p 
Contract  AF33  657  8479,  ProJ.  7320,  Tlkk  732002 
ML  TDR64  239 


Descriptors:  (♦Textiles.  Stresses),  StUln  (Mechanics), 
Rupture,  Shear  stresses.  Physical  pr<>|»ertles,  Weavlnf 
Models  (Simulations),  Geometry,  Programming 
(Computers).  ^ 


¥ 


ilasslfled  report 


The  report  presents  the  results  of  a  theoretical  and 
experimental  Investigation  of  the  mechanical  response  of 
plain  weave  fabrics  to  uniform  biaxial  stress.    A  theory  was 
derived  to  predict  fabric  strains  and  rupture,  based  on  the 
use  of  a  'canal'  model  of  the  weave.  wh{oh  characterizes 
the  threads  of  the  weave  as  round,  InexDenslble.  laterally 
Incompressible,  perfectly  flexible,  and  frlctlonless.   This 
model  is  more  accurate  than  the  usual  Itrellls'  model  of 
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the  weave,  in  which  the  threads  are  assumed  to  be  straight 
and  frlctlonlessly  pinned  at  each  thread  junction.    The 
canal-model  theory  of  the  plain  weave  was  applied  to  all 
possible  states  of  biaxial  stress,  and  a  FORTRAN  program 
was  written  to  compute  fabric  strains  and  rupture 
criteria  for  plain  weaves  of  any  dimensions.    The  accuracy 
of  canal-model  predictions  was  evaluated  experimentally, 
and  compared  with  the  accuracy  of  similar  trellis-model 
predictions.    Shear  strain  errors  of  10  percent  were 
found  for  the  canal-model  theory,  compared  with  errors 
of  90  to  125  percent  for  the  trellis-model  theory.    (Author) 


AD-605  510  Div.    14.  30 

OTS  Prices:  HC  $6.00/MF  $1.25 

Automation  Industries,  Inc.,  Boulder,  Colo. 
APPLIED  RESEARCH  TO  ESTABLISH  INFRARED 
DETECTION  METHODS  FOR  NONDESTRUCTIVE  ANALY- 
SIS OF  METALLIC  AND  CERAMIC  STRUCTURES 
PART  in. 

Rept.  for  Feb  63-Jan  64, 

by  D.  R.  Maley  and  S.  W.  Maley.   Mar  64,   211p 
Contract  AF33  616  7725,  ProJ.  7360.  Task  736002 
ASD  TDR62  385  P3 

Unclassified  report 

Descriptors:  (♦Non-destructive  testing.  Materials), 
Metals,  Ceramic  materials.  Refractory  coatings.  Test 
methods.  Heat  transfer.  Surface  temperatures.  Infrared 
detectors.  Feasibility  studies.  Radiometers. 

The  feasibility  study  on  thermal  nondestructive  evalu- 
ation of  materials  was  continued.    (See  also  AD-605  511) 
Various  material  properties  or  defects  in  samples  were 
evaluated  by  one  or  both  of  two  basic  testing  methods, 
known  as  the  scan  heat  technique  and  the  heat  support 
technique.    Both  methods  operate  on  the  principle  that 
heat  transfer  rates  through  a  material  are  dependent  on 
the  properties  of  the  material  and  the  presence  of  Internal 
defects.   Heat  is  Introduced  at  the  surface  of  a  sample. 
Its  transfer  away  from  the  surface  Into  the  sample  is 
gauged  by  continuous  monitoring  of  surface  temperature 
with  an  Infrared  radiometer.    The  scan  heat  technique 
utilizes  a  moving  spot  heat  source,  while  the  heat  support 
technique  relies  on  large  area  heating.    Material  para- 
meters studied  Included  voids  and  unbends,  adhesion  of 
plating,  cracks  In  coatings,  bulk  and  surface  deformation 
grain  size,  and  analysis  of  alloys.   Several  analytical 
solutions  to  the  heat  conduction  equation  were  utilized  for 
test  parameter  evaluation  and  the  development  of  the 
heat  support  technique.    (Author) 


AD-605  511  Div.    14,  30 

OTS  Prices:  HC  $4.00/MF  $0.75 

Automation  Industries,  Inc.,  Boulder,  Colo. 

APPLIED  RESEARCH  TO  ESTABLISH  INFRARED 

DETECTION  METHODS  FOR  NONDESTRUCTIVE 

ANALYSIS  OF  METALLIC  AND  CERAMIC  STRUCTURES 

PART  n. 

Rept  for  Jan  62- Feb  63, 

by  D.  R.  Maley,  H.  T.  Plnnlck,  and  R.  J.  Barton. 

Aug  63,    109p 

Contract  AF33  616  7725,  ProJ.  7360,  Task  736002 

ASD  TDR62  385  P2 

Unclassified  report 

Descriptors:  (♦Non-destructive  testing.  Materials), 
Metals,  Alloys,  Aluminum  alloys.  Ceramic  materials. 
Physical  properties.  Test  methods.  Heat  transfer. 
Surface  temperatures.  Feasibility  studies.  Infrared 
radiation.  Radiometers. 
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Further  study  was  undertaken  of  the  feasibility  of 
thermal  nondestructive  evaluation  of  materials  (see  also 
AD- 299  230).   Emphasis  was  on  metals.    A  thermal  testing 
system  developed  previously  on  the  program  was  utilized 
to  study  material  properties  through  the  inspection  of 
heat  transfer  rates.    Heat  introduced  into  the  material 
establishes  a  heat  transfer  rate  which  is  monitored  by 
infrared  radiometric  surface  temperature  measurements. 
These  temperature  measurements  are  used  to  indicate 
certain  material  properties  which  have  an  effect  on  heat 
transfer.    Properties  detected  to  date  are  voids,  inclusions, 
unbending,  porosity,  coating  thickness,  alloy  percentage, 
grain  size,  and  lattice  deformation  by  cold  working. 
Theoretical  studies  indicated  that  several  other  proper- 
ties are  amenable  to  thermal  evaluation,  including  phase 
formation,  order-disorder,  pre-precipitation  and  harden- 
ing, and  corrosion.    (Author) 


AD-MS  517  Dlv.    14,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

American  Optical  Co.,  Southbridge,  Mass. 
NEODYMIUM  LASER  GLASS  IMPROVEMENT 
PROGRAM. 

Technical  summary  rept.  no.  4,  30  Jun  63-30  Jun  64, 
by  Richard  F.  Woodcock.  Sep  64,  29p 
Contract  Nonr3835  00,  Proj.  7300;  ARPA  Order  306  64 
^  Unclassified  report 

Rept.  on  Proj.  DEFENDER. 

Descriptors:  (*Lasers,  Materials),  (*Neodymlum, 
Glass),  Absorption,  Discoloration,  Neodymium  com- 
pounds. Oxides,  Fluorescence,  Additives. 

Investigations  were  carried  out  in  the  following  areas: 

(1)  laser  glass  compositions  which  are  non-solarizing, 

(2)  the  effect  of  host  glass  composition  on  fluorescent 
lifetime,  (3)  analysis  of  the  fluorescent  decay  curve  and 
(4)  laser  threshold  studies. 


AD-605  568 
OTS  Prices: 


Dlv.    14 
HC  $1.00/MF  $0.50 


Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 
ACCELERATED  WEATHERING  OF  PAINTS, 
by  Peter  J.  Hearst.  28  Aug  64,  1^ 
Proj.  Y  F015  06  06  902 
NCEL  N640 

Unclassified  report 

Descriptors:  ('Paints,  Tests),  Coatings,  Performance 
(Engineering),  Test  equipment.  Atmosphere,  Ultra- 
violet radiation.  Acceleration,  Environmental  tests. 
Simulation,  Reviews. 

The  results  of  a  literature  search  on  accelerated 
weattierlng  of  paints  for  predicting  the  performance  of 
coatings  in  atmospheric  environments  are  presented  and 
discussed.    Present  accelerated  weathering  tests  prob- 
ably would  have  only  a  limited  usefulness  in  the  predic- 
tion of  performance  of  maintenance  coatings.   Sugges- 
tions for  further  investigations  are  presented.    (Author) 


AD-605  607  Dlv.    14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 

SEVERAL  CHARACTERISTICS  OF  OPTICALLY  SENSI- 
TIVE MATERIALS  WHICH  ARE  SUITABLE  FOR  SOLU- 
TION OF  THE  VISCOUS  PROBLEM  OF  PHOTOPLASTICITY. 


by  S.  I.  Dobrovorskll.    2^  Apr  64,  17p 
FTD  MT63  280;  TT  64  71344 

Unclassified  report 

Edited  machine  trans,  of  Belaruski  Instytut  Mekhanizatsyl 
Sel'skai  Haspadarki.    Sbomlk  Nauchnykh  Tnidov  (USSR) 
1959,  no.  2.  p.  2^1-2^9. 

Descriptors:  ('OpUcal  materials,  Plasticity),  Organic 
materials.  Oils,  Plastics,  Optical  properties,  Physical 
properties,  USSR. 


AI>-605  616 
OTS  Prices; 


Dlv.    14,  17.  25 
HC  $1.00/MF  $0.50 


nT  Research  Inst.,  Chicago,  111. 
HIGH-TEMPERATURE  OXIDATION-PROTECTIVE 
COATINGS  FOR  VANADIUM-BASE  ALLOYS. 
Bimonthly  progress  rept.  no.  5,  1  Jun-31  July  64, 
by  Larry  I.  Kane.  1  Sep  64.  20p   nTRI-B6019-5 
Contract  NOw64  0140c 

Unclassified  report 

Descriptors:  (*Coatlng8,  Vanadium  alloys),  ('Vanadium 
alloys,  Silicon  coatings),  ('Silicon  coatings.  Vanadium 
alloys).  Niobium  alloys.  Titanium  alloys.  Oxidation, 
Protective  treatments.  Antioxidants,  High-temperature 
research.  Sheets,  Composite  materials.  Tin,  Silicon. 
Silver,  Copper,  Aluminum,  Niobium,  Tantalum  alloys. 
Life  expectancy.  Mechanical  properties.  Ductility. 

The  objective  of  tills  program  is  tlie  development  of 
oxidation-protective  coatings  for  vanadium-base  alloys 
for  use  at  1800  to  2500F.   The  effect  of  pack-slliconiz- 
ing  on  the  mechanical  properties  of  0.030  in.  thick  sheet 
of  V-60Cb-lTl  (weight  per  cent)  Is  being  studied.   Results 
indicate  that  the  siliconizing  process  has  little  effect  on 
strength,  but  causes  some  reduction  In  tensile  ductility. 
However,  good  ductility  is  noted  at  temperatures  as  low 
as  -320F.   Preliminary  results  indicate  that  tliere  is  no 
embrlttlement  of  this  coated  sheet  after  twenty-five  4-hr 
oxidation  cycles  at  temperatures  up  to  2300F.   The  de- 
velopment of  an  oxidation  resistant  slurry  or  liquid 
cementation  type  of  coatlAg  for  V-60Cb-lTi  is  progres- 
sing.  Slurry  compositions  containing  tin.  silicon, 
silver,  copper,  aluminum,  and  columblum  have  been 
investigated:  several  of  these  show  good  coverage, 
even  at  comers  and  edges.   The  static  oxidation  life  of 
otlier  vanadium-base  alloys,  coated  by  the  pack-sill- 
conizlng  process,  is  also  being  investigated. 
V-40Cb-30Ta-lTi,  the  most  promising  of  these  alloys, 
has  an  oxidation  life  of  about  50  hr  at  2:<0OF.  and  less 
under  cyclic  conditions.   (Auttwi) 


AD-605  663  Dlv.    14,  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Catholic  Univ.  of  America.  Washington,  D.  C. 

MDCED  BISMUTH  OXIDE  (MEG)  TYPE 

FERRIELECTRICS. 

by  Charies  F.  Pulvari.    May  64,  96p 

Contract  AF33  657  10454.  Proj.  7031,  Task  703101 

AL  TDR64  124 

Unclassified  report 

Descriptors:  ('Ferroelectric  materials.  Barium  com- 
pounds). ('Barium  compounds.  Oxides),  Antlferroelec- 
tricity.  Tltanates.  Crystal  structure.  Dlpole  nooments. 
Heat  treatment.  Electrical  properties.  Impurities. 

As  a  result  of  accumulated  Information,  a  new  family  of 
ferrielectrlc  materials  was  discovered  and  the  simplest 
mixed  bismuth  oxide  with  a  layer-type  structure,  having 
the  formula  Bi4T13012  was  found  to  be  a  degenerate  antl- 


SlI^!^*'^  "***1,**  exhibiting  a  JLounced  and  stable 
threshold  switching  field.    This  fact  establishes  the 
second  group  of  ferrielectrics  in  the  mixed  bismuth 
oxides  with  a  layer-type  structure.    It  is  suggested  that 
tols  new  group  of  ferrielectrics  be  called  'MBO  Type 
Ferrielectrics.'    It  was  also  revealed  that  this  new 
material  exhibits  a  stable  ferrielectric  state  from 
nearly  OK  up  to  several  hundred  degrees  centigrade 
and  represents,  at  present,  a  material  with  the  widest 
region  of  stable  ferroelectric  behavior.   The  prepara- 
Uon  of  these  complex  crystals,  as  weU  as  their 
morphology,  is  discussed.    The  result  of  electrical  and 
<^tlcal  measurements  are  presented  and  the  domain 
structure  of  the  crystals  has  been  determined.   Some 
Of  the  semiconductive  properties  were  studied  and 
the  effect  of  ImpuriUes  on  the  threshold  and  bias  fields 
is  presented.   A  foundation  for  a  theoretical  explana- 
tion of  a  number  of  new  phenomena  found  in  ferri- 
electrics has  been  laid.    (Author) 


AD-605  679  Dlv.   14,8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Instrumentation  Lab.,  Mass.  Inst,  of  '  'ich.,  Cambridge 
THERMALLY  CONDUCTIVE  POTTIN3  COMPOUNDS 
FOR  3-D  WELDED  ELECTRONICS,    \ 
by  R.id.  JansBon.   4  Jan  60,    12p   E-Ua 

6  T^ 

iUnclasslfied  report 
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Contract  AF04  647  303,  Proj.  52  156 
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Descriptors:  CSeallng  compounds.  Modules  (Electronic) 
(•Modules  (Electronic),  Sealing  compounds),  CThermal 
conductivity.  Sealing  compounds).  Transistors,  Encap- 
sulation, Heat  transfer,  Epoxy  plastics.  Aluminum, 
Powders,  Land,  Magnesium  compounds.  Oxides, 
Aluminum  compounds,  BeryUium  compounds,  SUlcoD 
compounds.  Zirconium  compounds.  Carbides,  caass 
Silicates.  * 

Internal  thermal  considerations  tor  haUuing  dense 
electronic  modules  are  described.   Ttoee  considerations 
lead  to  the  development  of  thermally  conductive  potting 
compounds.    A  concluding  summary  sheet  presents  the 
coUected  data  on  a  number  of  compoui^  analyzed. 


AD-605  681  Dlv.    14,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Naval  Ordnance  Lab.,  White  Oak,  Md. 

A  METHOD  OF  TEST  FOR  DETERMINING  THE 

^?^l^^^^  PROPERTIES  OF  FILAMENT  WOUND 
MUL  RINGS, 

by  S.  p.  Prosen.  29  Jul  64.  30d 
NOL  TR64  80 

U  i^lassified  report 

?^^n?''  **!I"**"'  ^""°~»  ^  construction). 
(•FUament  wound  construction.  Composite  materials) 
•Composite  materials.  FUament  wousd  construcUon 
(  Rings.  FUament  wound  constiwjtton).  Glass  textUes. 
Reinforcing  materials.  Compressive  properties.  Test 
metaods.  Test  equipment.  Pressure  vessels,  Under- 
water, Loading  (Mechanics),  TensUe  piropertles, 

A  mechanical  fixture  which  can  be  used  to  determine  U>e 

^^^HH'^I'^^'^^^^  °'  ''OL  rings  has  been  developed. 
Use  of  the  fixture  enables  Uie  researcher  to  coUect 
strength  daU  on  filament  or  roving  wound  rings,  which 
data  are  important  in  the  development  of  external  pres- 
sure vessels.   This  meUiod  of  test  gives  compressive 
strength  and  modulus  values  with  low  coefficients  of 
variation.   The  data  are  representative  of  compressive 
strength:  buckling  of  the  ring  specimens  kas  ^n 
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eliminated.   As  described  herein,  the  tester  can  apply 
a  maximum  composite  loading  of  300.000  psi  on  a 
standard  NOL  ring  configuration.    (Author) 


AD-605  685  Div.    14   4 

OTS  Prices:  HC  $0.75/MF  $0.50 

Coating  and  Chemical  Lab.,  Aberdeen  Provlne 
Ground,  Md.  ^* 

?57^\SS^^^^=   MICELLAR  RELATIONSHIPS  OF  AN 
ANIONIC-NONIONIC  SURFACTANT  MDCTURE 
by  A.  Mankowlch.    22  May  64.   30p  * 

Proj.  IHO  24401  Alio  05 
CCL  163 

Unclassified  report 

Descriptors:  ('Surface-active  substances.  Effective- 
ness)  ('Cleaning  compounds.  Effectiveness).  Ions. 
CoUoids.  Electrons,  Light,  Scattering. 

The  mlceUar  characteristics  of  the  mixed  miceUes 
formed  1^  three  ratios  of  an  anionic  -  nonionic  surfac- 
!.?,l^^?T  T?*  compared  with  the  detergencies  im- 
parted by  the  Uxree  combinations  to  aqueous  alkaline 
cleaning  solutions  of  ca  pH  12.   It  was  found  that  deter- 
gency  increases  with  increasing  chai^  on.  and  number 
of  anionic  monomers  in,  the  mixed  micelle.   Improved 

nfi«  T"'!.  '^^"^  *°  **  connected  to  a  reduction  in 
miceUar  dissociation.   (Author) 


AD-605  690  Div.    14 

OTS  Prices:  HC  $2.00/MF  $0.50 

nT  Research  Inst.,  Chicago,  ni. 
GRAPHITE  TECHNOLOGY. 
Progress  rept.  no.  8,  1  Jun-1  At«  58, 
by  S.  W.  Bradstreet.    1  Aug  58.   30p 
Contract  AF33  616  5185.  Proj.  G  033 

Unclassified  report 

Descriptors:  CGraphlte.  Physical  properties) 
Binders,  Pitch  (Material).  Carbon,  Petroleum,'  Furan 
resins.  Oxides,  Density,  Deformation,  TensUe  proper- 
ties. Elasticity.  Material  forming. 

The  report  describes  the  room-temperature  properties 
of  smaU  specimens  of  molded  multlcrystaUine  graphite 
The  specimens  are:  a  pitch-bonded  petroleum  coke  fioui- 
standard'  mix;  several  pitch-petroleum  coke-thermal 
carbon  mixes;  mixes  containing  furfuryl  alcohol  as 
binder:  and  a  mix  in  which  a  heavy  metal  oxide  was  sub- 
stituted for  part  of  the  petroleum  coke.    In  addition   tiie 
room-temperature  properties  (density,  orientation 
factor,  dynamic  and  sUtic  fiexural  moduli,  ultimate 
flexural  strength,  and  fiexural  elastic  limit)  were  mea- 
sured for  a  commerolal,  high-density  (1.861  gm/cc) 
impregnated,  molded  graphite.   (Author) 
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Unclassified  report 


97 


Division  14  •  MATERIALS  (NON-METALLIC) 


Descriptors:  (•Carbides,  Phase  studies),  (*Vanadluin 
compounds.  Carbides),  (^Tungsten  compounds.  Carbides), 
Cermets,  X-ray  photography,  Solid  solutions.  Crystal 
lattices.  Solubility,  High-temperature  research.  Ceramic 
materials,  Alloys,  Metallurgy. 

It  is  shown  that  at  1700—1800  the  cubic  carbide  of 
vanadium  VC  dissolves  nearly  10  mol  %  of  the  hexagonal 
carbide  WC.    At  2150—2200  the  vanadium  carbide  VC 
dissolves  more  than  50  mol  %  of  the  tungsten  carbide  WC, 
and  besides  on  the  VC  base  a  single-phase  system  will 
be  formed— a  continuous  row  of  solid  solutions  with  a 
smoothly  variable  period  of  identity  from  4.16  to  4.21  kX 
alon^  a  very  steep  curve.   The  period  of  the  identity  c 
lattice  of  the  WC  phase  decreases  by  3—4  units  in  the  third 
place  after  the  point  (the  a  period  remains  constant)  as  com- 
pared with  pure  WC.   This  can  be  explained,  probably,  by 
the  very  small  solubility  of  the  cubic  VC  carbide  in  the 
hexagonal  WC  carbide.    (Author) 


AD-605  741  Div.    14,  12,  17,  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

New  Departure  Dlv.,  General  Motors  Corp.,  Bristol, 

Conn. 

INVESTIGATION  OF  HKJH  TEMPERATURE  BEARING 

ELEMENTS. 

Progress  rept.  no.  1,  1  Dec  63-31  Mar  64, 

by  C.  J.  Zupkus,  H.  R.  Ludwlg,  and  A.  R.  Leveille. 

1  Apr  64,  30p 

Contract  AF33  615  1208,  Pro].  1315,  Task  131501 

Unclassified  report 

Descriptors:  (*Bearings,  Materials),  (♦Ceramic 
materials.  Bearings),  (*Intermetallic  compounds. 
Bearings),  Test  equipment.  High-temperature  research. 
Composite  materials,  Silicon  compounds.  Carbides, 
Aluminum  compounds.  Oxides,  Zirconium  compounds. 
Zirconium  alloys.  Boron  alloys.  Molybdenum  compounds, 
Silicides,  Tantalum  alloys.  Beryllium  alloys.  Thorium 
alloys.  Nickel  alloys.  Tungsten  alloys.  Chromium  alloys. 
Mechanical  properties.  Density,  Melting,  Transition 
temperature.  Friction,  Lubricants,  Tests,  Reentry  vehicles. 

A  testing  program  has  been  developed,  aimed  at 
screening  bearing  materials  and  lubricants.   The  para- 
mount objectives  of  this  program  are  the  establishment 
of  specimen  testing  techniques  and  methods  of  data  analysis. 
Both  rolling  and  sliding  tests  will  be  conducted  in  test  rigs 
which  will  operate  at  temperatures  of  -100,  1500,  2000  and 
2500F.    A  total  of  eight  ceramic  and  intermetallic  materials 
will  be  initially  screened.   Several  alternate  test  procedures 
are  available  in  Phase  n  which  could  consider  lubricants, 
other  materials  or  new  lots  of  the  originally  tested 
materials.    Phase  in  will  be  a  study  of  the  selected  ma- 
terials when  subjected  to  a  vacuum  environment  and  tem- 
peratures of  -100,  1000  and  1500F.  (Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

ANALYSIS  OF  CIS-BUTADIENE  RUBBER  BY  THE 

INFRARED  SPECTROSCOPY  METHOD, 

by  A.  P.  Kastorskil  and  L  N.  Mednikova.   26  Aug  64.  8p 

FTD  TT64  459;  TT  64  71379 

Unclassified  report 

Unedited  rough  draft  trans,  of  Kauchuk  i  Rezina  (USSR) 
1963,  V.  22,  no.  3,  p.  55-57. 

Descriptors:   ('Elastomers,  Infrared  spectroscopy). 


Synthetic  rubber.  Molecular  structure,  Chemical  bonds. 
Analysis,  Films,  Preparation,  USSR. 
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North  Carolina  State  Coll.,  Raleigh. 

RAW  MATERIALS  FOR  REFRACTORY  OXIDE 

CERAMICS. 

Rept.  for  Oct  62-Jan  64, 

by  Hayne  Palmour,  m,  Jerry  M.  Waller,  R.  Douglas 

McBrayer,  Dong  M.  Choi,  and  Lawrence  D.  Barnes. 

Jul  64,  484p 

Contracts  AF33  616  6288.  AF33  657  8741, 

Projs.  7381,  920,  Task  738103 

ML  TDR64  110 

Unclassified  report 

Subcontract  to  Ohio  State  Univ.  Research  Foundation, 

Columbus. 

Descriptors:  (*Oxldes,  Ceramic  materials),  (*Ceramic 
materials.  Data),  ('Refractory  materials.  Oxides), 
Physical  properties.  Aluminum  compounds.  Barium 
compounds.  Beryllium  compounds.  Calcium  compounds. 
Cerium  compounds,  Chroumium  compounds.  Cobalt  com- 
pounds. Dysprosium  compounds.  Europium  compounds, 
Sadolinlum  compounds.  Gallium  compounds.  Hafnium 
compounds.  Lanthanum  compounds,  Lithium  compounds. 
Magnesium  compounds.  Manganese  compounds,  Neodymlum 
compounds.  Nickel  compounds.  Niobium  compounds. 
Samarium  compounds,  Silicon  compounds.  Strontium  com- 
pounds. Tantalum  compounds.  Thorium  compounds.  Tin 
compounds.  Titanium  compounds,  Uranium  compounds. 
Vanadium  compounds.  Yttrium  compounds.  Zinc  com- 
pounds. Zirconium  comptounds.  Chemical  properties. 

Based  on  voluntary  responses  to  a  detailed  survey  of 
commercial  suppliers,  the  report  indicates  statistically  the 
character  of  raw  materials  for  refractory  oxide  ceramics 
which  are  currently  available.  Of  principal  interest  is  the 
detailed  description  of  410  individual  raw'materials  and 
their  significant  chemical,  physical,  and  particulate 
properties;  they  include  39  oxide  systems,  and  are  com- 
mercially available  from  67  different  supplier  organizations. 


AD-605  839  Div.    14.  17 

OTS  Prices:  HC  $2.00/MF  $0.50 

Horiz(ni8,  Inc.,  Cleveland,  Ohio. 

REINFORCEMENT  OF  NICKEL  CHROMIUM  ALLOYS 
WITH  SAPPHIRE  WHISKERS. 
Interim  rept.  no.  3.  29  Apr-28  Jul  64, 
by  Richard  W.  Sicka  and  Mark  S.  Vukasovlch. 
1  Sep  64,  38p  / 

Contract  NOw64  0125c  / 

Unclassified  report 

Descriptors:  (*Metals,  Composite  materials),  ('Com- 
posite materials,  Ceramic  fibers),  ('Ceramic  fibers. 
Reinforcing  materials),  CSapphlres,  Ceramic  fibers). 
Single  crystals,  Refractory  nietals.  Refractory  metal 
alloys.  Aluminum  compounds.  Titanium  compounds, 
Zirconium  compounds,  Hydrides,  Additives.  Nickel 
alloys.  Chromium  alloys.  Fiber  metallurgy,  Anlsotropy, 
Iron  compounds.  Encapsulation,  Vacuum  apparatus. 
Density,  Metal  coatings.  Surface  tension. 

Studies  have  continued  toward  elucidating  means 
whereby  high  volimie  percent  alpha  alumina  whiskers  load- 
ings can  be  Incorporated  into  refractory  metal  matrices  to 
yield  high  strength  composite  structures.   These  studies 
used  titanium  and  zirconium  hydrides  as  sources  of  oxide 
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reactive  agents  and  vacuum  metalltzteg  of  whiskers  to 
promote  their  liquid  metal  infiltratioti.    Vacuum  metallizing 
of  whiskers  with  chromium  appears  promising  toward 
securing  nichrome/alumlna  whisker  composites  where 
the  whiskers  are  present  In  high  volume  content.    (Author) 
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Battelle  Memorial  Inst.,  Columbus,  OMo. 

A  STUDY  OF  THE  INFLUENCE  OF  LUBRICANT  ON 

HIGH-SPEED  ROLLING-CONTACT  BEARING 

PERFORMANCE.  |  I 

Final  rept.,  j  \ 

by  Jerrold  Kannel,  J  Clarence  BeU,  ^  C.  Malcom  AUen. 
Sep  64,  74p 

Contract  AF33  657  10494.  ProJ.  3044-  Task  304401 
ASD  TDR61  643  P4  |l 

unclassified  report 


Descriptors:  ('Lubricants,  Performjance  (Engineering)), 
('Antifriction  bearings,  LubricationJ,  Polymers,  Ethers, 
Films,  Deformation,  Test  equipmenf.  X-ray  diffraction 
analysis.  Spacecraft. 

Some  effects  of  lubricants  on  the  perfbrmance  of  rolling- 
contact  elements  were  studied  experimentally  and  theoret- 
ically.  Circumferential  profiles  of  the  contact  region  of 
lubricated  rolling-contact  disks  were  obtained  using  an 
X-ray  technique  for  a  range  of  loadings,  temperatures, 
and  rolling  speed  with  a  polyphenyl  ether  lubricant.   A 
method  was  developed  for  inferring  the  lubricant  film 
pressures  from  the  measured  deformations,  and  several 
profiles  were  analyzed  to  yield  pressure  patterns.    Also,  a 
techni(]pie  was  developed  for  measuring  film  pressures 
directly  using  a  strip  of  a  Manganln  coating  on  a  glass  disk; 
this  disk  is  loaded  into  lubricated  rolling  contact  with  a 
second  glass  disk.   The  change  in  electrical  resistance  of 
the  Manganln  due  to  the  film  pressure  is  measured.   The 
data  recorded  by  these  techniques  appear  to  be  fairly 
reproducible  and  consistent.    (Author) 
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Defense  Metals  Information  Center,  cdkimbus,  Ohio 
REVIEW  OF  RECENT  DEVELOPMENTS.   OXIDATION- 
RESISTANT  COATINGS  FOR  REFRACTORY  METALS, 
by  J.  J.  English.    17  Jul  64,   ^  [I 

I  lUnclassified  report 

Descriptors:    ('Coatings,  Refractory  metals), 
(•Refractory  metal  alloys.  Coatings),  ('Tungsten, 
coatings).  Niobium  alloys.  Tungsten  aUoys,  Zirconium 
alloys.  Carbon  alloys.  Hafnium  alloys.  Yttrium  alloys. 
Molybdenum  alloys.  Vanadium  alloys.  Tantalum  alloys. 
Ceramic  coatings.  Oxides.  High  temperature  research. 
Rocket  motor  nozr.les.  Protective  treatments.  Reviews. 
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Pa. 

VATER  BASED 


Houghton  (E.  F.)  and  Co.,  Philadelphia, 

DEVELOPMENT  OF  FIRE  RESISTANT! 

HYDRAULIC  FLUIDS. 

Bimonthly  rept.  no.  3, 

by  Philip  Rakoff,  G.  John  Colucci,  and  ttobert  K.  Smith. 

28  Sep  64,    19p 

Contract  NObe90269 

tJ^olassified  report 

See  also  AD-602  745. 
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Descriptors:  CHydrauUc  fiulds,  Flamraability), 
Corrosion,  Autoignition,  Temperature,  Boron  compounds. 
Nitrogen  compounds.  Foams,  Tables,  Lubricant 
additives.  Glycols. 

Fire  resistant,  water  based  hydraulic  fluid  formula- 
tions were  evaluated  for  autoignition  temperature, 
lubricity,  static  corrosion  (determined  from  the  Uquid 
phase  corrosion  test)  and  for  pump  performance  using 
a  Vickers  Vane  Pump.   Several  large  batches  of  alkanol- 
amine  borates  and  glycol  borate  condensates  were  pre- 
pared for  evaluation  as  weU  as  a  number  of  synthetic 
compounds  containing  boron  and  nitrogen.    (Author) 
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OTS  Prices:  HC  $3.00/MF  $0.75 

National  Carbon  Co.,  Lawrencesburg,  Tenn. 
IMPROVED  GRAPHITE  MATERL^LS  FOR  HIGH- 
TEMPERATURE  AEROSPACE  USE, 
Quarterly  progress  rept.  for  1  May-31  Jul  63. 
15  Aug  63,  78p 
Contract  AF33  657  11171 
NP  14109;  N63  19673 

Unclassified  report 

Prepared  in  cooperation  with  National  Carbon  Co., 
Parma,  Ohio. 

Descriptors:  CGraphlte,  Preparatfon),  (*Hydrocarbons, 
Pyrolysis),  Pitch  (Materials),  Thermochemistry, 
Viscosity,  Foams,  Ammonia.  Organic  oxygen  compounds. 
Nitrogen  compounds,  Oxides,  Organic  nitrogen  compounds. 
Thermal  expansion.  Refractory  materials,  Refractory 
coatings,  Silicon  compounds.  Carbides. 

Results  are  reported  primarily  from  studies  on  the 
pyrolysis  mechanism  of  pure  aromatic  hydrocarbons  but 
include  some  work  on  commerlcal  materials,  suoh  as  tars 
and  pitches.    Differential  thermal  analyses  (DTA)  on  three 
gllsonlte  pitches  indicated  that  gas  evolution  and  Increasing 
viscosity,  rather  than  exothermic  reactions,  are  responsible 
for  foaming  observed  during  coking  studies.    The  increase 
in  coking  value  effected  by  the  NH2,  =0,  and  N02  substltu- 
ents  on  aromatic  rings  Is  demonstrated.   Stable  radical 
intermediates  were  found  to  occur  during  the  decomposition 
of  a  number  of  diazo  compounds.   Two  methods  of  producing 
(Soke  with  high  Isotropic  thermal  expansion  characteristics 
(in  the  range  of  most  refractory  carbides)  are  discussed. 
Graphite  bulk  densities  of  1.868  g/cc  made  from  coke 
produced  at  a  pilot-scale  experimental  coker  reported. 
Relative  oxidation  of  JTA.  AT  J,  and  SlC-coated  graphite  at 
1600  C  is  presented.    Results  of  field  evaluations  of 
promising  materials  are  given.    (Author) 
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AVCO-Everett  Research  Lab.,  Everett,  Mass. 
INFRARED  TRANSMISSION  AND  EMISSION  OF  TEFLON 
by  T.  Wwitlnk,  Jr.  and  Walter  G.  Planet,  Jr. 
Mar  60.  26p   Avco-RN-195 
Contract  AF04  647  278 
AFBMD  TN6a  20 

Unclassified  report 

Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  ('Halocarton  plastics.  Infrared  phenomena), 
fafrared  spectroscopy,  Absorption  spectrum.  Emlssivity. 
Surface  properties,  Surface  temperatures. 

The  Infrared  absorption  spectrum  of  Teflon  at  298K  from 
2  to  15  microns  anc  the  surface  emission  spectrum  at  a 
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minimum  temperature  of  TOOK  from  2.7  to  6.0  microns  are 
reported.   Corresjxjndlng  absorption  coefficients  and 
emlssivity  are  discussed.    The  emlssivity  varies  with 
wavelength  in  accordance  with  the  absorption,  as  expected, 
so  that  assignment  of  a  color  temperature  or  desci^ption  of 
the  hot  surface  as  a  grey  body  are  not  valid.  (Author) 
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General  Dynamics/Convalr.  San  Diego,  CaUf. 

STUDY  OF  THERMAL  INSULATING  MATERIALS. 

VOLUME  1.  MATEPUALS  RESEARCH. 

Final  engineering  rept., 

by  D.  R.  Walln.    29  Feb  60,  200p   TG-208 

Contract  NOas58  853c 

Unclasslfled  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:    (*Electronic  equipment.  Airborne), 
(♦Thermal  insulation.  Electronic  equipment),  (^Materials, 
Thermal  insulation),  (♦Composite  materials.  Thermal 
insulation).  Electronic  equipment,  Airtwme,  Plastics, 
Laminated  plastics,  Expanded  plastics,  Honeycomb  cores. 
Sandwich  construction.  Processing,  Molding,  Molding 
materials.  Thermal  conductivity,  Density,  Experimental 
data,  Specific  heat.  Thermal  diffusion.  Absorption, 
Flammablllty,  Accoustlc  properties.  Fibers,  Ceramic 
materials.  Glass  textiles.  Refection,  Aluminum,  Tapes, 
Metal  coatings.  Metal  films.  Foils,  Gold. 

A  comprehensive  study  is  made  of  insulating  materials  for 
application  as  a  thermal  barrier  structurally  adequate  for 
housings  of  airborne  electronic  equipment.    A  combination  of 
thermal  insulating  and  reflective  materials  will  be  optimum 
and  the  required  properties  of  the  combination  will  be  depen- 
dent upon  Uie  cooling  method,  the  equipment  temperature 
limitations  and  cooling  effectiveness,  and  the  thermal 
environment  provided  by  the  aircraft.    Tables  are  given 
listing  the  materials  and  their  properties.   The  tables  should 
be  expanded  and  kept  up  to  date.    Plastic  materials  in  general, 
and  specifically  plastic  laminates  in  combination  with  plastic 
foams  or  honeycomb  cells  filled  with  a  low  density  insulant 
appear  to  be  the  most  suitable  group  of  thermal  insulating 
materials  for  this  application.   The  properties  have  not  been 
determined  for  any  of  the  many  material  combinations  and 
emphasis  should  be  placed  on  research  and  development  in 
tills  area.    Expect  for  thermal  and  to  a  lesser  extent  mechan- 
ical properties,  the  properties  of  the  tabulated  materials  are 
not  readiily  available,  and  should  be  determined.   In  some 
cases  a  common  standard  for  the  property  is  needed.    Fabri- 
cation techniques  effect  material  properties  and  should  be 
studied  to  minimize  adverse  effects.   (Author) 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Uxbrldge,  Div.  of  Indian  Head  Mills,  Inc.,  Cedartown,  Ga. 
DEVELOPMENT  OF  SHADE  STANDARDS  AND  SHADE 
TOLERANCES,  WOOL/POLYESTER  CLOTH,  SHADE 
BLUE  1084,  TYPE  111. 
Rept.  for  Aug  63-Jun  64. 
Jun  64,  20p 

Contract  AF33  657  12357,  Pro].  6314,  Task  631403 
SEG  TDR64  41 

Unclassified  report 

Descriptors:  (*Textiles.  Colors),  (*Woolen  textiles. 
Colors),  (*Polyester  plastics.  Textiles),  Dyes,  Standards, 
Blankets,  Manufacturing  methods. 

The  purpose  of  this  project  is  to  provide  shade  standards 
and  tolerances  in  shade  Blue  1084,  Cloth,  Wool/Polyester, 


Type  m,  of  ^;>eclficaaon  MIL-C-21115B.   Nine  different 
lots  of  top  were  dyed,  blended  and  combed.   The  same  base 
components  were  used  in  all  nine  lots.    Small  percentages 
of  colored  wool  were  used  to  throw  the  shades  to  the  'full 
red',  'ttiln  green,'  etc.   These  nine  different  lots  were 
processed  into  yam  and  woven  into  'blankets'  so  that  each 
of  the  nine  lots  were  used  as  warp  and  each  of  the  nine 
lots  were  also  used  as  filling.    The  yam  count  and  fabric 
construction  of  the  blankets  was  standard  for  fabric  of  this 
type.   The  blanket  fabric  was  finished  and  submitted  to  the 
contractor  and  approved.   Contract  quantities  were  then 
processed  exactly  the  same  as  the  blankets.   (Autboi) 
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IIT  Research  Inst.,  Chicago,  111. 
INVESTIGATION  OF  GRAPHITE  BODIES. 
Progress  rept.  no.  4,  1  Jun-31  Aug  59, 
by  S.  W.  Bradstreet.    1  Sep  59,  65p   IITRI-6039-4 
Contract  AF33  616  6143 

Unclassified  report 

Descriptors:  (*Graphlte,  Physical  properties).  Refrac- 
tory materials,  Petroleum,  Carbon,  Binders,  Pitch 
(Material),  Furan  resins.  Density,  X-ray  diffraction 
analysis.  Mechanical  properties.  Resistance  (Electrical), 
Thermosetting  resins.  Analysis. 

Preliminary  data  are  presented  illustrating  the  proper- 
ties of  molded  multicrystalline  graphite  made  using  cal- 
cined petroleum  coke  (in  some  instances  mixed  with  a 
thermal  cartxin)  bonded  with  coal  tar  pitch,  furfuryl  alco- 
hol, or  limited  mixtures  of  the  two.    No  conclusions  have 
yet  been  drawn  regarding  the  relation  between  these  prop- 
erties, since  a  large  number  of  specimens  remain  to  be 
measured.    Most  obvious  is  the  dltflculty  of  achieving  a 
sound  structure  from  bodies  of  maximum  green  density, 
particularly  when  the  binder  is  not  thermoplastic.   Graph- 
itized  specimens  made  with  furfuryl  alcohol  reflect  the  high 
density  of  the  binder  coke.   X-ray  data  show  that  this  coke 
is  poorly  graphltizable  as  compared  to  pitch:  modulus  and 
electrical  resistance  data  show  it  to  be  more  dense.    A 
full  description  of  the  use  of  differential  thermal  analysis 
and  dllatometry  in  investigating  the  behavior  of  thermo- 
setting resins  is  appended.    (Author) 
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Bendlx  Products  Div.,  Bendix  Corp.,  South  Bend.  Ind. 

THERMAL  PROTECTIVE  SURFACES  FOR 

STRUCTURAL  PLASTICS. 

Quarterly  progress  rept.  no.  3.  1  Feb-30  Apr  60, 

by  James  W.  Vogan.  May  60,  59p 

Contract  AF33  616  6393,  Pro).  7340.  Task  73402 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  will  be  made  from  best  available  copy. 
See  also:  AD- 260  209. 

Descriptors:  ('Plastics,  Thermal  insulation),  (*Ceramic 
coatings,  Plastics),  (*Thermal  Insulation,  Composite 
materials),  (*Compostte  materials.  Thermal  Insulation), 
(♦Zirconium  compounds.  Oxides),  Erosion,  Heat  treatment. 
Phenolic  plastics,  Honeycomb  cores.  Glass,  Nickel, 
Reinforcing  materials.  Heat-resistant  materials.  Thermal 
properties.  Ceramic  materials.  Protective  treatments. 
Metal  coatings.  Graphite,  Solid  fuel  rockets.  Refractory 
coatings. 

An  Investigation  was  carried  out  on  the  effect  of  proc- 
essing variables  for  tl>e  Zirconia  based  insulating  and  ero- 
sion resistant  layers.    The  required  compacting  pressures 
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and  heat  treatment  for  these  matertils  was  established. 
In  addition,  various  methods  were  tried  for  fabricating  the 
more  complex  structures.    It  was  concluded  that  the  best 
system  currently  available  Is  a  glass  filled  Phenolic  plastic 
protected  with  an  Inconel  honeycomb  reinforced  Zirconia 
Insulator  faced  with  a  plasma  sprayfld  Zirconia  surface. 
This  structure  was  fabricated  into  a  small  expansion  cone 
in  a  configuration  suitable  for  testin*  on  a  solid  fuel  rocket. 
(Author)  1 
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General  Technologies  Corp.,  AIexan4^ria,  Va. 
A  STUDY  OF  HIGH  MODULUS,  HIGH  STRENGTH 
FILAMENT  MATERIALS  BY  DEPOSITION  TECHNIQUES. 
Bi-monthly  progress  rept.  no.  5,  1  J«l-31  Aug  64, 
by  L.  G.  Davles,  J.  C.  Withers,  and  D.  F.  Barzari«. 


Descriptors:  (•Filaments,  Manufacturing  methods), 
(•Reinforcing  materials,  Filaments),  Beryllium, 
BeryUium  compounds.  Oxides,  Chlorides,  Hydrogwi, 
Reduction  (Chemistry),  Carbon  dioxide.  Tensile  proper- 
ties. Composite  materials.  Vapor  plating.  Density. 

Beryllium  and  beryllium  oxide  were  successfully  pro- 
duced during  this  period.    The  beryllium  filaments  were 
produced  by  the  hydrogen  reduction  of  BeC12,  and  the 
beryllium  oxide  filaments  were  formed  by  reacting  BeC12 
with  C02.    The  tensUe  strength  of  the  beryllium  filaments 
ranged  up  to  246  x  1000  pel,  and  the  beryUium  oxide  fila- 
ments ranged  up  to  96  x  1000  psi.   (Autbor) 
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ESTIMATION  IN  MIXTURES  OF  DISCRETE 

DISTRIBUTIONS. 

Technical  rept.  no.  12. 

ly  A.  Clifford  Cohen.  Jr.    15  Aug  63.  8p 

Grant  DA  ARO  D31  124G55,  ProJ.  20011501B704 

AROD  2773  8;  N63  23426 

Unclassified  report 

Descriptors:    (♦Sampling,  Statistical  distributions), 
(♦Statistical  distributions,  Sampling),  Binomials, 
Statistical  analysis.  Probability.  Statistical  functions. 
ComUnatoriiU  analysis. 

In  this  paper,  parsuneters  of  mixed  distributions  are 
estimated  usii^  sample  moments  and  sample  zero  frequen- 
cies.   Mixtures  consisting  of  two  complete  Poisson 
distributions,  two  truncated  Poisson  distributions,  and  a 
Poission  combined  with  a  binomial  distribution  are  consid- 
ered.   (Author) 


AD-605  251  Div.    15,  2 

DTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

CHANDRASEKHAR'S  X-  AND  Y-  FUNCTIONS, 

by  J.  L.  Carlstedt  and  T.  W.  Mullikln.    Aug  64.  46p 

RM-4113-PR 

Contract  AF49  638  700 

Unclassified  report 

Rept.  on  ProJ.  RAND. 

Descriptors:  (*Functions,  Integral  equations),  (*Integral 
equations.  Functions),  (♦Atmosphere,  Wave  transmission). 
Electromagnetic  waves.  Scattering,  Optical  properties. 
Complex  variables. 

A  description  is  given  of  the  results  of  the  application 
of  singular  integral  equation  theory  to  Chandrasekhar's 
X-  and  Y-functions.   Both  exact  and  asymptotic  formulae 
are  given  for  the  unique  functions  which  are  analytic  function& 
of  their  argument.   Computations  are  reduced  to  the 
solution  of  rapidly  convergent  Fredholm  equations  and 
to  the  calculation  of  various  quadratures.   Numerical 
tables  for  the  case  of  Isotropic  scattering  will  be 
published  as  a  supplement  to  the  Astrophysical 
Journal.   (Author) 


AD-605  130  Div.    15,  26 

OTS  Prices:  HC  $4.00/MF  $0.75 

Columbia  Univ..  New  York 

APPLICATION  OF  BALLOT  THEOREMS  IN  THE  THEORY 

OF  QUEUES, 

by  Lajos  Takacs.    17  Aug  64.  108p   CU-45-64 

Contract  Nonr266  59.  Pro].  NR042  205 

Unclassified  report 

Descriptors:  (♦Probability.  Queuelng  theory),  (♦Queueing 
theory.  Probability),  (♦Stochastic  processes.  Queueing 
theory).  Theorems,  Distribution  theory,  Time  studies. 
Operations  research.  Optimization,  Statistical  processes. 
Management  engineering.  Combinatorial  analysis.  Trans- 
formations (Mathematics). 

By  using  a  discrete  and  a  continuous  generalization  of 
the  classical  ballot  theorem  the  author  finds  the  distribution 
of  the  supremum  for  partial  sums  of  some  interchangeable 
.  random  variables  taking  on  Integer  values  and  the  distri- 
bution of  the  supremum  for  some  stochastic  processes 
having  Interchangeable  Increments.   The  results  obtained 
are  applied  to  some  single-server  queues  in  order  to  find 
the  stochastic  law  of  the  fluctuations  of  the  queue  size  and 
that  of  the  waiting  time.   (Author) 
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OTS  Prices:  HC  $3.00/MF  $0.75 

Case  Inst,  of  Tech.,  Cleveland,  Ohio. 

HIERARCHIES  OF  GENERAL  RECURSIVE  FUNCTIONS 

AND  ORDINAL  RECURSION. 

Technical  rept.  no.  2. 

by  Robert  S.  Fabian.    Aug  64,    86p  Ca8e-204 

Grants  Nonr  G00077  64,  Nonr  G00038  63 

Unclassified  report 

Descriptors:  (♦Recursive  functions,  MaOiematical 
logic),  (♦Mathematical  logic.  Recursive  functions). 
Set  theory.  Numbers.  Iterative  methods,  Fimctions, 
Theorems. 

The  purpose  of  this  work  was  to  examine  several  ways 
of  imposing  partial  orderings  on  various  classes  of 
general  recursive  functions.    The  objective  of  these 
partial  orderings,  or  hierarchies,  is  to  obtain  some 
indication  of  'difficulty  of  computation'  of  the  ordered 
recursive  functions.    The  problem  is  approached  from  two 
points  of  view.    First,  the  authors  consider  the  known 
partial  orderings  of  the  primitive  recursive  and  general 
recursive  functions  using  the  methods  of  Grzegorozyk  and 
Kleene.  respectively.    Second,  using  an  Iteration  technique 
the  authors  impose  a  total  ordering  on  classes  of  general 
recursive  functions  obtained  by  closing  a  fixed  set  of 
initial  functions  under  all  applications  of  substitution, 
primitive  recursion  and  a  finite  number  of  general  re- 
cursive functioaals. 


AD-605  171  Div.    15 

OTS  Prices:  HC  $2.00 /MF  $0.50 

California  Univ.,  Berkeley. 

ON  THE  PROBLEM  OF  NORMAL  FORMS  FOR  A 

SYSTEM  OF  ORDINARY  DIFFERENTIAL  EQUATIONS 

AT  A  SINGULAR  POINT, 

by  Richard  Venti.    Aug  64,  48p 

Contritct  Nonr222  88 

Unclassified  report 

Descriptors:  (♦Differential  equations.  Transformations 
(Mathematics)),  Real  numbers.  Matrix  algebra.  Polyno- 
mials. Functions.  Topology.  Theorems,  Mathematical 
logic. 


AD-605  333  Div.    15 

OTS  Prices:  HC  $5.00/MF  $1.00 

Kansas  Univ.,  Lawrence. 

THEORY  OF  BESSEL  POTENTIALS.    Part  H.    REVISED 

VERSION. 

Technical  rept.  no.  8  (new  series) 

by  R.  Adams.  N.  Aronszajn.  and  K.  T.  Smith.  Jul  64, 

153p 

Contract  Nonr583  13.  ProJ.  NR043  066 

Unclassified  report 

The  first  version  oi  this  paper  issued  as  Technical  rept. 
no.  26. 
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Descriptors:  (♦Potential  theory.  Bessel  functions),  ('Bes- 
sel  functions.  Potential  theory),  (•Fwnctlonal  analysis.  Set 
theory).  Convex  sets,  Topology.  Measure  theory.  Complex 
numbers.  Transformations  (Mathem^lcs),  Integrals, 
MatrU  algebra.  Corrections. 


AD-605  362  Div.    15 

OTS  Prices:  HC  $3.00/MF  $0.75 

Numerical  Analysis  Research.  Unlv  of  California, 

Los  Angeles. 

DISCRETIZATION  METHODS  FOR  HETARDED  ORDINARY 

DIFFERENTIAL  EQUATIONS. 

Doctoral  thesis. 

by  Morley  Alan  Feldsteln.    Aug  64,    Wp 

Grants  DA  ARO  D31  124G77,  DA  ARO  D31  124G570 

Unclassified  report 


Descriptors:   (*Difierential  equations.  Numerical 
analysis),  (♦Numerical  analysis.  Differential  equations). 
Theorems,  Inequalities,  Series.  Perturbation  theory. 
Sequences.  Integrals,  Boundary  vakie  problems.  Numerical 
metiiodB  and  procedures.  1 

Let  a^a<x)  be  a  continuous  real  funotion  satisfying 
a  <  alpha(x)  <  x  <  b.    Let  y(a)  =  y  sub  o,  a  given  real 
number.   Then  the  retarded  ordinary  differential  equation 
y'(x)  =  f(x,  y(x),  y(al|iha(x))  has  a  uniclue  local  solution  y(x) 
provided  that  f  is  continuous  In  its  first  argument  and 
satisfies  a  Lip  sub  1  condition  in  its  other  arguments.    The 
purpose  of  this  paper  is  to  investigate  constructive  methods 
for  solving  this  initial  value  problem.   The  discrete  variable 
approach  is  used.   Chapter  1  introduces  a  first  order  one 
step  algorithm,  shows  that  under  suitable  hypotheses  it 
converges  uniformly  on  finite  intervals  to  the  unique 
solution  y(x),  and  shows  that  the  disoretization  error  Is 
bounded.    (The  bound,  while  a  functlcm  of  f,  is  independent 
of  alpha.)     (Author) 


AD-605  381  DiT.    IS 

OTS  Prices:  HC  $1.00/MF  $0.50 

Redstone  Scientific  Information  Cent4|. 

Redstone  Arsenal,  Ala. 

ON  CERTAIN  PROCEDURES  OF  TH$  RUNGE-KUTTA 

TYPE  FOR  THE  NUMERICAL  INTEGRATION  OF  THE 

DIFFERENTL\L  EQUATION  y'  =  f(x,^), 

by  A.  Cotiu  and  F.  Cotlu.    10  Aug  64,    12p 

RSIC  243;  TT  64  71301  , 

Jnclassified  report 


Trans.  <rf  CluJ  Univ.  Studla  Unlversltitls  Babes 
-Bolyai.  Series  1:   Btothematlca,  Fialca,  Chlmie 
(Rumania)  1961.  v.  6,  no.  1.  p.  175-182.   Communication 
presented  to  the  Scientific  Session  of  ttie  Babes-Bolyai 
University,  21-23  Apr  60. 

Descriptors:    (*Dlfferentlal  equatloW,  Integration). 
(♦Integration,  Differential  equations).  (•Numerical 
methods  and  procedures.  Integration),  Integrals, 
Functions,  Series,  Inequalities,  Transformations 
(Mathematics),  Numerical  analysis,  Rumania. 
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OTS  Prices:  HC  $1.00/MF  $0.50 


Redstone  Scientific  Information  Center.  Redstone 
Arsenal,  Ala. 

A  PROCEDURE  OF  THE  EIGHTH  ORtER  OF  AC- 
CURACY FOR  THE  NUMERICAL  INTEGRATION  OF 
FIRST  ORDER  DIFFERENTUVL  EQUATIONS, 
by  A.  Cotlu.    20  Aug  64,    20p 
RSIC  248;  TT  64  71302 


[Jnclassified  report 
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Trans,  of  Academla  Republlcii  Populare  Romioe. 
FlMala  CluJ.  Studil  si  Cercetarl  de  Matematlca,  1961. 
V.  12.  no.  1,  p.  29-40. 

Descriptors:  (*Dlfferentlal  equations,  Integration), 
(♦Integration,  Differential  equations),  (*Numerical 
methods  and  procedures,  Integration),  Integrals, 
Functions,  Series,  Transformations  (Mathematics), 
Partial  differential  equations.  Numerical  analysis, 
Rumania. 
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Redstone  Scientific  Information  Center,  Redstone 
Arsenal,  Ala. 

ON  SOME  EXTENSIONS  OF  A  FEHLBERG  TRANS- 
FORMATION, 

by  A.  Cotlu.    20  Aug  64.    18p 
RSIC  249;  TT  64  71303 

Unclassified  report 

Trans,  of  Institutul  Polltehnlc,  Cluj.    Buletlnul 
Stllntlfic  (Rumania)  1961,  v.  4,  p.  45-54. 

Descriptors:  (♦Transformations  (Mathematics),  Dif- 
ferential equations),  (•Differential  equations.  Trans- 
formations (Mathematics)),  (•Numerical  methods  and 
procedures.  Integration),  Integrals,  Series,  Functions, 
Taylor's  series.  Numerical  analysis,  Rumania. 

This  paper  gives  a  class  of  procedures  of  the  fourth 
order  of  accuracy,  a  fifth  order  procedure  and  a  class  of 
procedures  of  the  sixth  order  of  accuracy  for  numerically 
integrating  differential  equations  of  the  first  order.    For 
these,  there  are  used  two  extensions  of  a  transformation 
given  by  E.  Fehlberg  which  must  be  made  on  the  dif- 
ferential equation-    The  application  of  those  procedures 
requires  a  minimum  number  of  substitutions  In  the  trans- 
formed differential  equation.   Thus,  for  applying  pro- 
cedures of  the  fourth  and  fifth  orders  of  accuracy,  a  single 
substitution  Is  necessary,  and  for  applying  procedures  of 
the  sixth  order  of  accuracy,  two  substitutions  in  the 
transformed  differential  equation  are  required. 
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OTS  Prices: 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

HERALD  OF  THE  LENINGRAD  UNIVERSITY    1963 

VOL.  18,  NO.  7,  MATHEMATICS,  MECHANICS,  AND 

ASTRONOMY  SERIES  NO.  2. 

28  Jul  64.    210p 

FTD  MT64  63,;  TT  64  71305 

Unclassified  report 

Edited  machine  trans,  of  Leningrad  U.  Vestnlk  (USSR) 
1963,  V.  18,  no.  7,  Serlya  Matematiki,  Mekhanlki.  I 
Astronomii,  no.  2.  p.  1-160.    Legibility  of  this  document  Is 
In  part  unsatisfactory;  reproduction  has  been  made  from 
best  available  copy. 

Descriptors:  (♦Mathematics,  Periodicals),  (•Mechanics, 
Periodicals),  (•Astronomy,  Periodicals),  (•Periodicals. 
USSR),  Convex  sets.  Geometric  forms.  Functional 
analysis.  Calculus  of  variations.  Functions,  Series, 
Fourier  analysis.  Electromagnetic  waves.  Scattering, 
Operators  (Mathematics),  Complex  variables.  Com- 
pressible now.  Turbulence,  Probability,  Marine  meteoro- 
logy. Integral  equations,  Kinetic  theory,  Gases.  Supersonic 
flow.  Bodies  of  revolution.  Laminar  boundary  layer. 
Incompressible  How,  Elasticity,  Theory,  Solar 
spectrum. 
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Contents:   Regular -faced  polyhedrons,  On  differential 
properties  of  bounded  generalized  solutions  of  quasi - 
linear  systems  of  the  variational  type.  Several  results  on 
the  properties  of  functions  which  are  defined  by  trtgno- 
metrlc  series  with  monotonic  decreasing  coefficients, 
Investigation  of  the  problem  of  scattering  In  certain 
infinite  regions,  On  extremal  regions  connected  with  one- 
sheeted  functions.  Turbulent  boundary  layer  of  a  non- 
thermolnsulated  wing  or  axially  symmetric  body  in  a 
compressible  liquid.  On  the  approximate  probability 
analysis  of  structure  of  wind  velocity  above  the  sea. 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

METHOD  OF  HAMILTON:  JOCOBI  IN  VARIATION 

PROBLEMS  WITH  PARTIAL  DERIVATIVES, 

by  K.  A.  Lur'e.    4  Sep  64,    18p 

FTD  MT64  224;  TT  64  71307 

Unclassified  report 

Edited  machine  trans,  of  Prikladnaya  Matematika  i 
Mekhanika   (USSR)  1963,  v.  27,  no.  2,  p.  255-264. 

Descriptors:   (*Calculus  of  variations.  Partial  differential 
equations),  (*Partial  differential  equations.  Calculus  of 
variations).  Integration,  Functions,  Complex  variables, 
Boundary  value  problems.  Integrals,  USSR. 
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Aerospace  Corp.,  Los  Angeles,  Calif. 

SUBOPTIMAL  LINEAR  FILTERING  FOR  CONTINUOUS 

DYNAMIC  PROCESSES, 

by  James  S.  Meditch.  15  Jul  64,  25p 

TOR-469(5107-35)-2 

Contract  AF04  695  469 

Unclassified  report 

Descriptors:  {*Di£ferential  equations.  Matrix  algebra), 
(*Least  squares  method.  Optimization),  Linear  sys- 
tems. Dynamics,  Satellites  (Artifical),  Orbital 
trajectories. 

A  theory  of  suboptimal  linear  filtering  is  developed  for 
continuous  dynamic  processes.    The  method  consists  in 
partitioning  the  process  state  vector  into  two  or  more 
parts  and  designing  separate  filters  for  each  part.    A 
suboptimal  estimate  of  the  process  state  vector  is  then 
obtained  by  a  suitable  combination  of  the  separate  filter 
ou^uts.   The  central  result  of  the  study  is  the  derivation 
of  a  linear,  first-order  matrix  differential  suboptimal 
estimate.    This  result  provides  a  straightforward  means 
of  comparing  suboptimal  with  optimal  performance.    An 
example  for  a  second-order  process  is  presented  to 
Illustrate  the  technique,  and  a  comparison  with  optimal 
performance  is  given.   (Author) 


AD-605  496  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  CaUt 

DYNAMIC  PROGRAMMING.  LEARNING,  AND  ADAPTIVE 

PROCESSES, 

by  Richard  Bellman.   Sep  64,  15p   RM-3777-PR 

Contract  AF49  638  700 

Unclassified  report 


Rept,  on  Proj.  RAND. 

Descriptors:  (•Dynamic  programming.  Adaptive  control 
systems),  (*Decision  making.  Dynamic  programming), 
(♦Learning,  Dynamic  programming).  Differential  equa- 
tions. Stochastic  processes.  Feedback,  Optimization, 
Probability. 

The  intensive  study  in  recent  years  of  a  variety  of  de- 
scriptive and  variational  processes,  such  as  those  which 
arise  in  biology,  psychology,  engineering,  and  economics, 
has  uncovered  many  problems  which  are  too  complex  to 
be  solved  by  classical  mathematical  techniques.    In  order 
to  describe  some  of  the  difficulties  Involved,  the  essen- 
tials of  the  classical  approach  for  dealing  with  processes 
of  this  sort,  in  which  there  is  insufficient  Information 
about  the  state  variables,  are  reviewed.   Some  of  the 
ways  In  which  dynamic  programming  and  adaptive  con- 
trol may  be  used  to  bridge  the  gap  between  classical 
and  modem  theories  are  Indicated.   Problems  encount- 
ered in  the  study  of  adaptive  processes  are  discussed 
and  some  directions  for  future  research  are  sucscested. 
(Author) 
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Operations  Research  Center.  Univ.  of  California, 
Berlteley. 

PROGRAMMING  UNDER  UNCERTAINTY  WITH  DIS- 
CRETE D.  F., 

by  Mostafa  El-Aglzy.    2^  Jul  64,    20p 
ORC-64-13-RR 
Contract  Nonr22^  83 

Unclassified  report 

Descriptors:  (*Llnear  programming.  Stochastic 
processes),  (*Stochastlc  processes.  Linear  program- 
ming). Optimization.  Operations  research.  Transpor- 
tation, Inventory,  Production,  Scheduling,  Statistical 
functions. 

Many  realistic  situations  can  be  represented  by  the 
two-stage  linear  programming  problem  under  uncer- 
tainty.   Two  special  cases,  that  fit  In  this  formulation, 
are  discussed  to  expose  their  interesting  features:    (1)  ■ 
transportation  problem  (2)  a  production-Inventory 
problem.    Many  other  examples  are  available  In  the 
literature.    For  the  stochastic  transporUtlon  problem  It 
Is  shown  that  the  corresponding  deterministic  equivalent 
program  represents  a  directed  network.    For  the  produc- 
tion-inventory problem,  since  the  matrix  B  »  I,  the  de- 
mand constraints  disappear  in  the  equivalent  program, 
thus  the  number  of  constraints  is  reduced  to  a  minimum; 
namely,  the  fixed  constraints. 


AD-605  500  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.80 

Operations  Research  Center,  Univ.  of  California, 

Berkeley. 

LIMITING  COVARIANCE  IN  MARKOV-RENEWAL 

PROCESSES, 

by  William  S.  JeweU.    2^  Jul  64,    22p 

ORC-64-16RR 

Contract  Nonr2^2  83 

Unclassified  report 

Descriptors:  (*Statlstical  processes.  Probability), 
Analysis  of  variance.  Measure  theory.  Statistical 
Amotions,  Statistical  analysis. 

General  additive  functions  called  rewards  are  defined 
on  a  'regular'  finite-state  Markov-renewal  process.   The 
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asymptotic  form  of  the  mean  tot«l  reward  in  (O,  t)  has 
previously  been  obtained,  and  It  Is  known  that  the  total 
rewards  are  joint-normally  distributed  as  t  approaches 
Infinity.    This  paper  finds  the  dominant  asymptotic  term 
In  the  covarlance  of  the  total  rewards  as  a  simple  func- 
tion of  the  moments  of  the  per-transition  rewards,  •and 
the  'bias'  term  of  the  mean  total  rewards.   Special  for- 
mulas for  the  dominant  covarlano*  term  of  'number  of 
visits',  and  'occupation  time'  in  given  sUtes  are  also 
derived.   (Author) 
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Technische  Hochschule,  Munich  (West  Germany). 

EXPERIMENTAL  RESULTS  ON  THE  METHOD  OF 
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Scientific  rept.  no.  1, 

by  Wolfgang  Werner.    15  Jun  64,  ifo   THM-6408 

Grant  AF  EOAR63  77 

AFOSR  64  1604 

Unclassified  report 

Descriptors:  (*Partlal  differential  equations. 
Integration),  (•Numerical  method  and  procedures. 
Integration),  Differential  equations.  Conical  bodies, 
InvariaxKse,  Programming  (Computers). 

Systems  of  hyperbolic  partial  dlflbrentlal  equations  In  2 
or  more  space  variables  are  Integrated  numerically  by 
taking  derivatives  in  'characteristic  hyperplanes'.    Nu- 
merical results  are  presented  and  discussed.  (Author) 
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Operations  Research  Center,  Unl|^  of  California, 

Berkeley. 

NONLINEAR  PROGRAMS  WITH  POSITIVELY  BOUNDED 

JACOBUNS,  J 

by  Richard  W.  Cottle.   22  Jun  64,  HOp   ORC-64-12(RR) 

Contract  Nonr2:^^  83,  Grant  GP2688 

j       Unclassified  report 

Descriptors:  (•Nonlinear  progranimlng.  Matrix 
algebra),  (♦Matrix  algebra.  Nonlinear  programming). 
Mathematical  programming.  Operations  research. 
Optimization,  Functions,  Theorems.  Linear 
programming.  Quadratic  programming. 

This  report  is  concerned  with  properties  and  solution 
methods  for  Inequality-constrained  extremlzatlon  prob- 
lems. Generally,  the  problems  can  be  put  as  follows: 
minimize  f  sub  0(x)  constrained  bjj  sub  l(x)  <0,  1  <  i<  m, 
where  the  f  sub  1(0  <  1  <  m)  are  re«l -valued  functions  de- 
fined on  real  n-space. 
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QUASILINEARIZATION,  BOUNDARY-VALUE  PROBLEMS 

AND  LINEAR  PROGRAMMING, 

by  R.  E.  BeUman,  H.  H.  Kaglwada^  and  R.  E.  Kalaba. 

Sep  64,  lOp   RM-4284-PR 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:  (*BouDdary  value  problems.  Linear  pro- 
gramming). (*Llnear  programznlqg.  Boundary  value 
problems),  (♦Nonlinear  differential  equations.  Numer- 
ical analysis).  Iterative  methods.  Calculus  of  varta- 


MATHEMATICS  •  Division  15 


tions,  inequalities.  Mathematical  programming. 

In  this  note  is  is  shown  that  the  problem  of  minimizing 
the  maximum  deviation  can  be  solved  using  the  quasl- 
llnearization  format  and  employing  linear  programming 
at  each  stage  of  the  calculation.    In  the  case  where  the 
observational  errors  are  all  of  approximately  the  same 
magnitude,  or  are  all  of  the  same  relative  magnitxides, 
this  procedure  seems  to  have  substantial  advantages 
over  the  method  of  least  squares.  (Author) 


AD-605  554 
OTS  Prices: 


Dlv.    15,  16,  26 
HC  $1.00/MF  $0.50 


Florida  State  Univ.,  Tallahassee. 

TWO  SEQUENTIAL  TWO-SAMPLE  GROUND  RANK 

TESTS  WITH  APPLICATION  TO  SCREENING 

EXPERIMENTS. 

Technical  rept.  no.  11, 

by  Frank  WUcoxon  and  Ralph  A.  Bradley.  Jan  64,  8p 

Contract  Nonr988  08,  Proj.  NR042  004 

Unclassified  report 

Rept."  on  The  Development  of  Statistical  Methods  for 
Quality  Control  and  SurveUlance  Testing.  Subjective 
Testing  and  Quality  Evaluation. 

Descriptors:  (♦Statistical  tests.  Sequential  analysis), 
ProbabUity,  Sequences,  Statistical  processes.  Quality 
control.  Medical  research.  Rats,  Ulcers,  Statistical 
analysis. 


AD-605  555 
OTS  Prices: 


Div.    15,  26 
HC  $1.00/MF  $0.50 


Florida  State  Univ.,  Tallahassee. 

THE  DISTRIBUTION  OF  WAITING  TIME  IN  A 

MACHINE  INTERFERENCE  PROBLEM. 

Technical  rept,  no.  12, 

by  Vincent  Hodgson.    May  64,  14p 

Contract  Nonr988  08,  Pro].  NR042  004 

Unclassified  report 

Rept.  on  The  Development  of  Statistical  Methods  for 
Quality  Control  and  Surveillance  Testing.  Research 
partly  supported  by  the  Army  and  the  Air  Force. 

Descriptors:  (♦Machines.  Maintenance),  (♦Time  studies. 
Maintenance),  (♦Queuelng  theory.  Maintenance), 
StaUsUcal  distributions.  Statistical  functions,  Statisti- 
cal processes.  Quality  control,  Mathematical  models. 
Probability,  <^)erations  research. 

This  paper  considers  the  probabilistic  behavior  of  a 
system  consisting  of  one  man  who  repairs  a  set  of  m 
machines  one  at  a  time  in  the  order  in  which  they  break 
down.   The  usual  assumption  was  made  of  exponentially 
distributed  working  time  for  each  machine.    Interest 
centers  on  the  distribution  of  the  length  of  time  a 
machine  Is  broken  down  between  its  working  times. 
Methods  and  results  are  a  lltUe  simpler  than  those  of 
Takacs.    In  particular  a  new  expression  was  found  fbr 
the  probability  density  function  of  waiting  time  in  the 
case  of  e;qx>nentially  distributed  repair  times.   The  de- 
finition given  of  waiting  time  is  not  the  usual  one. 
(Author) 


AD-605  556  Div.    15,  26,  32 

OTS  Prices:  HC  $2.00/MF  $0.50 

Florida  State  Univ..  Tallahassee. 
MULTIVAIUATE  ANALYSIS;  I.   GENERAL. 
Technical  rept.  no.  13  (Statistics  r^t.). 
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by  Ralph  A.  Bradley.   Aug  64.  30p   FSU-II-47 
Contract  Nonr988  08.  ProJ.  NR042  004 

Unclassified  ntpoii 

Kept,  on  The  Development  of  Statistical  Methods  for 
Quality  Control  and  Surveillance  Testing. 

Descriptors:  (•Statistical  analysis.  Theory),  Statistical 
distributions,  Statistical  processes.  Sampling,  Analysis 
of  variance.  Correlation  techniques.  Factor  analysis. 
Statistical  functions.  Quali^  control.  Probability. 


ONE  THEOREM  ON  SERIES  FOR  POLYNOBUALS, 
by  T.  I.  Krasnoshchekov.    17  Apr  64,  lOp 
FTD  MT63  324;  TT  64  71335 

Unclassified  report 

Edited  machine  trans,  of  Akademlya  Nauk  SSSR.  Doklady, 
1951.  V.  77,  no.  5,  p.  787-789. 

Descriptors:  (•Polynomials,  Series),  (*Serles,  Poly- 
nomials), Theorems,  Functions,  Numerical  methods 
and  procedures.  USSR. 


AD-605  557  Dlv.    16.  26 

OTS  Prices:  EC  $1.00/MF  $0.50 

Florida  State  Univ..  Tallahassee. 

ANOTHER  INTERPRETATION  OF  A  MODEL  FOR 

PAIRED  COMPARISONS. 

Technical  rept.  no.  14  (Statistics  rept.), 

by  Ralph  A.  Bradley.  Aug  64.  8p  FSU-M-50 

Contract  Nonr988  08.  ProJ.  NR042  004 

Unclassified  report 

Kept,  on  The  Devdopment  of  Statistical  Methods  for 
Quiillty  Control  and  Surveillance  Testing, 

Descriptors:  (^Mathematical  models.  Stochastic 
processes),  ('Stochastic  processes.  Mathematical 
models).  Statistical  functions.  Statistical  tests. 
Statistical  processes.  Quality  control. 

The  first  effect  of  this  paper  is  to  demonstrate  that  the 
paired  comparisons  model  may  be  derived  from  a  variety 
of  different  initial  assumptions  about  the  nature  of  paired 
comparisons,  some  of  these  assumptions  appearing  to  be 
more  appropriate  to  a  description  of  tlje  preference- 
decision  process  than  otliers.   The  second  effect  of  this 
paper  is  to  note  that  the  generalization  of  the  model  to 
triple  comparisons  chosen  earlier  Is  not  the  one  com- 
patible with  the  Lehmann  model  even  though  it  seems  to 
possess  other  desirable  properties.   Limited  numerical 
calculations  suggest  that  both  models  for  triple  compar- 
isons give  comparable  results  In  applications  and  their 
asymptotic  properties  should  be  similar.   (Author) 


AD-605  588  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 
Wright-Patterson  AFB.  Ohio. 

SOME  QUESTIONS  CONNECTED  WITH  THE  QUAD- 
RATIC COMPLEX, 
by  V.  A.  Manevich.    16  Apr  64.  7p 
FTD  MT63  309;  TT  64  71334 

Unclassified  report 

Edited  machine  trans,  of  Nauchnye  Doklady  Vysshei 
Shkoly.   Flziko-matematlcheskie  Nauki  (USSR)  1958, 
no.  5.  p.  38-39. 

Descriptors:  (•Differential  geometry.  Theorems). 

Geometry,  USSR. 

One  method  of  construction  <rf  tetrahedral  (quadratic) 
complex  is  given  and  two  theorems  connected  with  the 
quadratic  complex  are  proven. 


AD-605  589  Div.   15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv..  Air  Force  ^stems  Command. 
Wri^-Patterson  AFB.  Ohio. 


AD-606  601  Div.    15.  30 

OTS  Prices:  HC  $I.0O/MF  $0.50 

Foreign  Tech.  Dlv..  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohto. 

DYNAMICS  OF  CONTINUOUS  AUTOMATIC  OPTIMIZERS 

FOR  ONE  CLASS  OF  SYSTEMS, 

tty  A.  A.  Belennai  and  A.  B.  Cbelyustkln.  9  Mar  64.  25p 

FTD  MT64  34;  TT  64  71338 

Unclassified  report 

Edited  machine  trans,  of  Avtomatlka  1  Telemekhanlka 
(USSR)  1963,  V.  24,  no.  6,  p.  785-798. 

Descriptors:  (•Conqniters,  Optimization),  Automatic, 
Control,  Numerical  analysis,  Functions,  Differential 
equations.  Dynamics,  Stability,  Operators 
(Mathematics),  USSR. 

Consideration  is  given  to  the  dynamics  of  continuous 
automatic  optimizers  in  disturbance  control  systems  by 
Intended  work  for  automatic  alignment  of  the  compen- 
sator parameters.   Transient  responses  and  stability 
conditions  under  statistically  assigned  disturbances  as 
well  as  under  determined  disturbances  are  analyzed. 
(Author) 


AD-605  602  Dlv.   IS 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB.  Ohio. 

ON  ONE  EVALUATION  OF  DISTURBANCES  OF  SOLU- 
TIONS OF  ORDINARY  DIFFERENTL\L  EQUATIONS,  I, 
by  V.  M.  Alekseev.    18  Mar  64.  16p 
FTD  MT63  312;  TT  64  71339 

Unclassified  report 

Edited  machine  trans,  of  Moscow  Univ.  Vestnilt.   Seriya 
1:   Matematlka,  Mekhanika  (USSR)  1961  [v.  16]  no.  2. 
p.  28-36. 

Descriptors:  (•Differential  equations.  Perturbation 
theory).  Theorems.  Inequalities.  Equations.  Errors, 
USSR.  StabUity. 

The  theory  of  ordinary  differential  equatfons  and  thetr 
association  with  evaluations  of  disturbances  are  examined. 


AD-605  603  Dlv.    15 

OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command. 
Wright-Patterson  AFB,  Ohio. 

METHOD  OF  THE  CONTOUR  INTEGRAL  AND  ITS 
APPLICATION  TO  THE  SOLUTION  OF  MANY- 
DIMENSIONAL  MIXED  PROBLEMS  FOR  DIFFEREN- 
TL\L  EQUATIONS  OF  THE  PARABOLIC  TYPE, 
by  M.  L.  Rasulov.    10  Mar  64,  34p 
FTD  MT64  33,  TT  64  71340 

Unclassified  report 
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Edited  machine  trans,  of  Matematltheskll  Sboralk  (USSR) 
1963.  V.  60(102)  no.  4.  p.  393-410.  j 

Descriptors:  (•Differential  equaltions.  Integrals), 
(•Integrals,  Differential  equations).  Complex  numbers. 
Integration,  Inequalities,  Boundary  value  problems. 
Functions,  Potential  theory,  USSR. 


AD-605  606  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Sy  items  Command. 

Wright-Patterson  AFB,  Ohio. 

SOLUTION  OF  THREE  PROBLEN  $  IN  THE  LATTICE 

THEORY. 

by  S.  A.  Kogan.    17  Apr  64,  13p 

FTD  MT63  318;  TT  64  71343 

Unclassified  report 

Edited  machine  trans,  of  Uspekhi  iMatematicheskikh  Nauk 
(USSR)  1956.  V.  11,  no.  2(68)  p.  18i-190. 

Descriptors:  (* Algebra,  Theoreiiifi),  (♦Algebraic 
topology.  Set  theory),  Topology.  JUSSR. 

AD-605  620  Div.    15 

OTS  Prices:  HC  $5.00/MF  $1.00 

Illinois  Univ.,  Urbana. 

PRIMES  GENERATED  BY  POLYh^OMIALS  IN  ONE 

VARIABLE, 

by  Peter  Bradley  Russell.    1964,  l$7p 

Contract  Nonrl834  18,  Proj.  NR043  194 


Unclassified  report 


Descriptors:  (♦Number  theory,  P(>lynomial8), 
(•Polynomials,  Number  tlieory),  (•Prime  numbers. 
Polynomials),  Integers.  Real  numbers.  Complex  num- 
bers. Equations,  Numerical  metlMds  and  procedures. 


i, 


The  classic  problem  in  the  theory  (if  the  distribution  of 
primes  is  considered.   The  purpose  of  this  paper  is  to 
obtain  upper  bounds  in  problems  Evolving  the  distribu- 
tion of  primes. 


AD-605  621  Div.    15 

OTS  Prices:  HC  $2.00/MF  $0.50 

Columbia  Univ.,  New  York. 

OCCUPATION  TIME  PROBLEMS  ^  THE  THEORY  OF 

QUEUES, 

t:^  Lajos  Takacs.    15  Apr  64,  31p 

C  U-44-64-Nonr-266(59)  MS 

Contract  Nonr266  59,  Proj.  NR042 


r 


Unclassified  report 


Descriptors:  (•Queueing  theory,  Pime),  Scheduling, 
Distribution  theory.  Analysis  of  Tsriance,  Probability, 
Dams,  Fluid  flow,  Stetistical  funatlons.  Stochastic 
processes. 


Consideration  is  given  to  a  single-'server  queue  and  deals 
with  the  problem  of  finding  the  distribution  of  the  total 
occupation  time  of  the  server  in  the  time  interval  (0,t) 
and  the  distribution  of  the  number  of  services  among  the 
first  n  services  that  are  not  preceded  by  an  idle  period. 
The  use  of  tlie  results  in  the  theory  of  dams  is 
mentioned.  (Autlior) 


AD-605  632  Div.    15.  16 

OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 
LINEAR  PROGRAMMING. 
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by  Richard  C.  Kao.  Jan  62,  16p   P-2514 

Unclassified  report 
Descriptors:  (*Llnear  programming.  Diet),  Optimiza- 
tion, Nutrition,  Linear  systems.  Inequalities,  Set  theory. 
Operations  research. 

The  optimal  diet  problem  Is  solved  using  the  method  of 
linear  progaammlng.    A  general  discussion  and  suggested 
fields  of  application  of  linear  programming  are  Included. 


AD-605  636  Dlv.    15.  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 

ON  HASEN-S  METHOD  FOR  COMPUTING  SPECIAL 

PERTURBATIONS, 

by  W.  T.  Kyner.  19  Aug  59,  14p 

STL-TR-59-0000-00816      . 

Unclassified  report 

Descriptors:  (*Dlfferentlal  equations.  Motion),  (♦Satel- 
lites (Artificial),  Motion),  (* Perturbation  theory,  OrblUl 
trajectories).  Dynamics,  Elliptical  orbit  trajectories. 
Moment  of  Inertia,  Space  navigation.  Rotation,  Vector 
analysis. 

The  purpose  of  this  paper  was  to  derive  a  set  of  differen- 
tial equations  which  describe  the  motion  of  a  satellite 
moving  in  a  nearly  elliptical  orbit  around  the  earth.    The 
derivation  presented  Is  a  modification  of  that  given  by  Pteter 
Musen  In  his  paper  'Modified  formulae  for  Hansen's  special 
perturbations.'    Hansen's  method  describes  the  motion  of 
the  satellite  relative  to  a  fixed  auxiliary  ellipse  In  the 
Instantaneous  orbit  plane.    At  the  same  time,  the  position 
of  the  ellipse  relative  to  an  Inertlal  coordinate  system  Is 
determined.   Two  sets  of  differential  equations  are  derived. 
The  first,  which  is  similar  to  that  given  by  Musen,  uses  an 
auxiliary  ellipse  which  Is  not  permitted  to  rotate  in  the 
orbit  plane.    It  is  suitable  for  orbits  with  small  eccentricity. 
The  second  uses  an  auxiliary  ellipse  rotating  in  the  plane 
so  that  Its  axes  are  coincident  with  the  axes  of  Instanta- 
neous ellipse  which  Is  associated  with  the  motion.    Its  set 
of  equations  Is  similar  to  that  of  the  variation  of  the  ele- 
ments method.    However  'One  point  which  differentiates 
Hansen's  method  from  all  others  consists  In  the  addition 
of  the  perturbations  directly  to  the  mean  anomaly  of  a 
certain  auxiliary  ellipse  in  the  plane  of  the  Instantaneous 
orbit  Instead  of  to  the  true  anomaly  or  to  the  true  longitude 
on  the  fixed  plane.' 


AD-605  638 
OTS  Prices: 


Dlv.   15.  20 
HC  $2.00/MF  $0.50 


Mathematics  Research  Center,  Univ.  of  Wisconsin, 
Madison. 

LIMITING  BEHAVIOR  FOR  AGE  AND  POSITION- 
DEPENDENT  BRANCHING  PROCESSES. 
Technical  summary  rept., 

by  Howard  E,  Conner.    Jun  64,   48p   MRC-TSR-481 
Contract  DAll  022ORD2059 

Unclassified  report 

Descriptors:  (•Mathematical  models.  Stochastic 
processes),  (•Stochastic  processes.  Nuclear  particles), 
Neutron  age.  Probability,  Functions,  Equations, 
Diffusion. 

Id  this  paper  a  nK>deI  is  studied  for  the  population  tran- 
sition probabilities  for  a  branching  process  composed  of 
particles  diffusing  in  a  finite  interval.   The  model  is  in 
general  non-Markovian  assuming  the  branching  trans- 
formation probabilities  for  a  particle  depend  on  its  age 
and  position.    The  process  is  described  by  the  random 
number  N  sub  t  (x)  of  particles  in  the  interval  I  at  time 
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t  that  are  generated  by  a  eingle  particle  Initially  at  the 
point  X  In  L   By  considering  N  sub  t  (x)  as  a  regenera- 
tive process  with  respect  to  the  random  age  and  posi- 
tion of  the  initial  particle  when  it  is  transformed,  a 
functional  equation  is  developed  for  the  generatii^ 
funcUon  for  N  sub  t  (x).    This  functional  equation  is  the 
basis  for  the  study  of  the  population  probabilities 

P(N  sub  t  (X)  =  n).  n  =  0,1,2 as  funcUon  of  x  In  I 

and  t  in  (0,  infinity).   The  principal  results  develop  the 
behavior  of  N  sub  t  (x)  for  large  t  and  the  dependence 
of  such  behavior  on  x.   A  convergence  Is  established 
in  distribution  for  those  processes  for  which  N  sub  t 
(X)  can  increase  without  bound  with  positive  probability 
as  t  approacl>es  infinity.    (Autttor) 


AD-605  639  Div.    15,  9 

OTS  Prices:  HC  $3.00/MF  $0.75 

Matliematics  Research  Center,  Univ.  of  Wisconsin, 

Madison. 

NUMERICAL  STUDIES  OF  THE  NAVIER-STOKES 

EQUATIONS. 

Tecimical  summary  rept. 

»0r  D.  Greenspan,  P.  C.  Jain,  R.  Manohar,  B.  Noble,  and 

A.  Salcurai.  May  64,  66p   MRC-TSR-482 

Contract  DAll  022ORD20S9 

Unclassified  report 

Descriptors:  (*Partial  differential  equations.  Numeri- 
cal analysis),  (*Numerical  analysis,  Partial  differential 
equations),  (*Fluid  flow.  Incompressible  flow).  Viscos- 
ity, Fluid  mechanics,  Fourier  analysis.  Series. 

This  r^wrt  summarises  work  in  progress  at  the  Mathe- 
matics Research  Center  with  regard  to  numerical  solu- 
tion of  the  time-dependent  Navier-Stokes  equations 
governing  the  flow  of  an  incompressible  viscous  fluid. 
Two  problems  are  considered  in  connection  with  flow 
in  rectangular  regions,  one  involving  periodic  boundary 
conditions,  the  other  involving  fixed  and  nx>ving  walls. 
In  each  case  two  methods  of  approach  are  investigated, 
one  using  finite  differences,  the  other  using  Fourier 
series  in  the  space  variables.    (Author) 


AD-605  641 
OTS  Prices: 


Div,   15 
HC  $1.00/MF  $0.50 


Mathematics  Research  Center,  Univ.  of  Wisconsin. 

Madison. 

POSITIVE  OPERATORS  AND  AN  INERTIA  THEOREM. 

Technical  summary  rept. 

by  Hans  Schneider.  May  64,  18p   MRC-TSR-484 

Contract  DAll  02;<!ORD2059 

Unclassified  report 

Descriptors:  (•Theorems,  Matrix  algebra).  Operators 
(Mathematics),  Transformations  (Mathematics), 
Topology. 

A  generalization  of  the  tneorem  of  Perron- Frobenius  is 
used  to  prove  an  inertia  theorem,  which  contains 
Lyapunov's  theorem  and  Stein's  theorem  as  special  cases. 
It  is  pointed  out  that  there  is  a  close  relation  between 
the  inertia  theorem  and  known  results  on  M-matrices. 
(Author) 


AD-605  642 
OTS  Prices: 


Div.    15,  25 
HC  $3.00/MF  $0.50 


Mathematics  Research  Center,  Univ.  of 
Wisconsin,  Madison. 

ON  THE  GENERAL  CONCEPT  OF  STABILITY  AND 
LYAPUNOVS  DIRECT  METHOD. 


Technical  sununary  rept., 

Ijy  W.  Hahn.   Jun  64,  54p    MRC-TSR-485 

Contract  DAll  022ORD2059 

Unclassified  report 

Descriptors:   (*StablUty,  MoUon),  (*Equattons,  Motton), 
Theorems,  Functions,  Real  variables.  Differential 
equations.  Inequalities,  Numerical  methods  and  procedures, 
Fuoctloiial  analysis,  Dynamics. 

A  general  concept  of  motion  is  dealt  with  covering 
various  types  of  motions,  defined  by  differentional  equations, 
difference  equations  etc.,  as  special  cases.    A  general 
definition  of  'sUbiUty'  and  'attractivlty'  of  a  fixed  motion  is 
given  which  comprises  most  of  the  numerous  modifications 
of  the  original  concept  of  stability.    Lyapunov's  direct 
method,  in  appropriate  extension,  is  applied  in  order  to 
obtain  general  stablUty  criteria  for  the  general  type  of 
motions  under  discussion.    (Author) 


AD-605  643  DlT.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Mathematics  Research  Center,  Univ.  of  Wisconsin, 

Madison. 

FURTHER  PROPERTIES  OF  A  SEQUENTIAL  TEST  OF 

FIT. 

Technical  summary  rept. 

by  Lionel  Weiss.  May  64,  16p   MRC-TSR-486 

Contract  DAll  022ORD2059 

Unclassified  report 

Descriptors:  (*Statlstical  tests.  Sequential  analysis), 
(•Sequential  analysis,  Statistical  tests).  Sampling,  Sta- 
tistical functions.  Probability,  Power  series.  Curve 
fitting.  Stochastic  processes,  Monte  Carlo  method. 

In  earlier  papers,  a  sequential  test  of  fit  was  proposed 
and  examined.    In  the  present  paper,  the  expected  sample 
size  under  alternatives  to  the  null  hypothesis  is  investi- 
gated, and  a  modification  of  the  test  is  proposed  which 
is  more  easily  compared  to  other  tests.    (Auttwr) 


AD-605  646  Div.    15 

OTS  Prices:  HC  $3.00/MF  $0.75 

Mathematics  Research  Center,  Univ.  of  Wisconsin, 

Madison. 

GRADUATED  LOGARITHMIC  FIELDS  AND  STABILITY, 

Technical  summary  rept. 

by  Walter  Strodt.   Jun  64,   62p   MRC-TSR-489 

Contract  DAll  022ORD2059 

Unclassified  report 

Descriptors:  ("Set  theory,  .Algebra),  (*Operators 
(Mathematics),  Polynomials),  Functions,  Numerical 
analysis,  Complex  numbers,  Rational  numbers.  Power 
series,  Invariance,  Sequences,  Theorems. 

In  this  report  the  concept  of  graduated  logarithmic  field 
is  defined  and  developed.   A  graduated  logarittunic  field  la 
a  graduated  field,  (introduced  by  the  author:  On  the  alge- 
braic closure  of  certain  partially  ordered  fields.  Trans. 
Amer.  Math.  Soc.  105  (1962)  pp.  229-250),  which  is 
endowed  with  a  differentiation  operator  D  and  with  log- 
arithms i.e.  solutions  of  tlie  equations  Dxi  sub  O  =  1, 
xl  sub  O  Dxi  sub  1  =  1,  xl  sub  O  xi  sub  1  Dxi  sub  2=1, 
...:  the  operator  D  is  postulated  to  have  a  certain  sta- 
bility with  respect  to  the  partial  order  in  the  underly- 
ing graduated  field.   In  this  abstract  setting,  the  algo- 
rithms of  tlie  principal  monomial,  and  of  approximate 
factorization  (introduced  by  the  auttwr  in  a  function- 
theoretic  setting  (Mem.  Amer.  Math,  Soc.  Nos.  13  and 
26)  are  carried  out  in  a  greatly  generalized  form  and 
given  new  interpretations  in  terms  of  the  concept  of 
stabUlty.    (Author) 
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ON  NON-NEGATIVE  DIFFERENCE  ANALOGUES  OF 

ELLIPTIC  DIFFERENTL\L  EQU/VTIONS. 

Technical  summary  rept. 

by  D.  Greenspan  and  P.  C.  Jain.  J)m  64,  18p 

MRC-TSR-490 

Contract  DAll  022ORD2059 

Unclassified  report 

Descriptors:  (•Partial  differentlij  equations.  Differ- 
ence equations),  (•Difference  equations.  Partial  differ- 
ential equations).  Operators  (Mathematics),  Functions, 
Taylor's  series.  Series,  Boundan  value  problems. 
Numerical  analysis. 
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Mathematics  Research  Center,  UnjlV.  of  Wiaoonsin, 
Madison. 

NEWTON'S  METHOD  FOR  CHARACTERISTIC  VALUE- 
VECTOR  PROBLEMS. 
Tecimical  summary  rept. 
by  P.  M.  Anselone  and  L.  B.  Rail.  4un  64,  26p 
MRC-TSR-492 
Contract  DAll  022ORD2059 

Unclassified  report 

Descriptors:  (*Iteratlve  methodsL  Matrix  algebra), 
(•Operators  (Mathematics),  Functional  analysis).  Real 
numbers.  Complex  numbers.  Perturbation  theory. 
Sequences,  Programming  (Computers),  Numerical 
analysis. 

■ 
A  general  characteristic  value-vector  proUem  for  linear 
operators  in  real  Banach  spaces  it  formulated  as  a  non- 
linear equation  in  the  product  spaoe  of  the  given  space  and 
the  real  scalar  field.   Newton's  method  and  a  modified 
fbrm  of  Newton's  method  are  invettigated  for  the  solu- 
tton  of  this  equation  from  tlie  standpointe  of  ttieory  and 
technique.   An  application  is  given  to  the  case  that  the 
operator  considered  is  a  perturbation  of  one  with  known 
characteristic  values  and  vectors.    A  method  is  pre- 
sented for  extending  tlie  resulte  for  real  spaces  to 
complex  spaces.   (Author) 
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Madison. 

MULTI- VALUED  HOMOMORPHIC  MAPPINGS  AND 

SUBDIRECT  COVERS  OF  PARTL\L  ALGEBRAS. 

Technical  summary  rept. 

by  Michael  Yoeli.  Jul  64,  20p   Mltt^rTSR-493 

Contract  DAll  022ORD2059 

j    Unclassified  report 

Descriptors:  (*Mapping  (TransfoHnatlons),  Algebras), 
(•Algebras,  Mapping  (Transformations)),  Set  theory. 
Binary  arithmetic,  Transformati<>ns  (Mathematics), 
Automata,  Synthesis,  Algebra. 

A  partial  algebra  is  subdirectly  ooMsred,  if  it  is  repre- 
sented as  homomorphic  image  if  a  tubdirect  product,  sub- 
ject to  certain  uniqueness  restrictions.   A  complete  char- 
•ctorizatton  of  such  representatioos  is  obtained  in  tills 
paper.   As  important  tool  of  this  research  the  concept  of 
'weak  bomomorphism'  is  introduced.   This  Is  an  exten- 
•ton  of  ttie  usual  concept  of  (partial)  homomorohism  to 
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multi-valued  mailings.   Well-known  resulte  on  homo- 
morphisms  are  generalized  accordingly.    The  approach 
and  mettiods  of  this  research  originated  in  a  study  of 
automata  decompositions  and  the  results  are  applicable 
to  the  synthesis  of  automata  (sequential  machines). 
(Author) 
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QUASILINEAR  UNIFORMLY  ELLIPTIC  PARTIAL 

DIFFERENTIAL  EQUATIONS  AND  DIFFERENCE 

EQUATIONS. 

Technical  summary  rept., 

by  G.  T.  McAllister.   Jul  64,  16p    MRC-TSR-494 

Contract  DAll  022ORD2059 

Unclassified  report 

Descriptors:  (•Partial  differential  equations,  Differece 
equations),  (•Difference  equations.  Partial  differential 
equations).  Functions,  Boundary  value  problems.  Se- 
quences, Theorems,  Matrix  algebra.  Series. 
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Mathematics  Research  Center,  Univ.  of  Wisconsin, 
Madison. 

STABILITY,  PERIODICITY  AND  ALMOST  PERIODICITY 
OF  SOLUTIONS  OF  NONLINEAR  DIFFERENTIAL  EQUA- 
TIONS IN  BANACH  SPACES, 
by  C.  T.  Taam.    Jul  64,  58p    MRC-TSR-496 
Contract  DAll  02;£ORD2059 

Unclassified  report 

Descriptors:  (•Nonlinear  differential  equations.  Theory), 
(•Functional  analysis.  Nonlinear  differential  equations), 
Invariance,  Functions,  Complex  numbers.  Transforma- 
tions (Mathematics),  Integrals. 

Conditions  for  the  existence  and  stability  of  bounded  so- 
lutions, periodic  solutions  and  almost  periodic  solutions 
of  certain  nonlinear  differential  equations  in  Banach 
spaces  are  obtained.   The  dependence  of  these  soluttons 
on  a  parameter  is  also  investigated  from  the  point  of 
view  of  continuity,  measurability  and  summability. 
(Author) 
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EQUIVALENT  CLASSES  OF  SINGULAR  PERTURBATION 

PROBLEMS, 

by  W.  A.  Harris.  Jr.   Aug  64.  24p   MRC-TSR-502 

Contract  DA  11  022ORD2059 

Unclassified  report 

Descriptors:  (♦Differential  equations.  Perturbation 
theory),  (•Perturbation  theory.  Differential  equations), 
Matrix  algebra.  Series,  Transforbiations  (Mathematics). 

Necessary  and  sufficient  conditions  are  given  so  that  the 
systems  of  differential  equations  epsilon  H  dy/dx  =   A 
(X,  epsilon)  y  and  epsilon  H  dy/dx   =   B(x,  epsilon)  z  are 
equivalent  under  the  transformation  y  =  Tz  where  H  Is  a 
diagonal  matrix  with  entries  non-negative  Integers  and  B 
Is  a  block  diagonal  matrix. 
(Author) 
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Mathematics  Research  Center.  Uhlv.  of  Wisconsin, 

Madison. 

BAYESIAN  ESTIMATION  IN  MULTIVARIATE 

ANALYSIS, 

by  Seymour  Geisser.  Aug  64,  20p   MRC-TSR-503 

Contract  DAI    02;^ORD2059 

Unclassified  report 

Descriptors:  (*Statistical  analysis.  Theory), 
Probability,  Statistical  functions.  Distribution  theory. 
Analysis  of  variance.  Matrix  algebra. 

The  Bayes  ^proach  to  Multivariate  Analysis  talcen  pre- 
viously by  Geisser  and  Cornfield  (JRSS  Series  B,  1963 
No.  2,  pp.  368-376)  is  extended  and  given  a  nx>re  compre- 
hensive treatment.    Posterior  joint  and  marginal  densities 
are  derived  for  vector  means,  linear  combinations  of 
means;  sin!^>le  and  partial  variances;  simple,  partial  and 
multiple  correlation  coefficients.   Also  discussed  are  the 
posterior  distributions  of  the  canonical  correlations  and 
of  tlie  principal  components.   For  the  general  multi- 
variate linear  hypothesis,  it  is  demonstrated  that  the 
Joint  Bayesian  posterior  region  for  the  elements  of  tiie 
regression  matrix  Is  equivalent  to  the  usual  confidence 
region  for  these  parameters.    The  joint  predictive 
density  of  a  set  of  future  observations  generated  by  the 
linear  hypothesis  is  obtained  thus  enabling  one  to  spec- 
ify the  probability  that  a  set  of  future  observations  will 
be  contained  in  a  particular  region.    (Author) 
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Unclassified  report 

Prepared  in  cooperation  with  Miami  Univ.,  Oxford,  Ohio. 

Descriptors:  {•Complex  variables.  Theorems), 
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SOME  SPECIAL  SOLUTIONS  OF  THE  BOUNDARY 

LAYER  EQUATIONS  FOR  A  COMPRESSIBLE  FLUID, 

by  A.  Sh.  Dorfinan  and  E.  T.  Shvetz.   15  May  58, 

lOp   T-88 

TT  64  71367 

Unclassified  report 

Trans,  cf  Prlkladnaya  Matematika  1  Mekhanika  (USSIO 
1955,  V.  19,  p.  509-512. 

Descriptors:  (♦Fluid  mechanics,  Conq>re8slble  flow), 
(♦Differential  equations.  Motion),  (♦Boundary  layer. 
Equations),  Fluid  flow.  Dynamics,  Thermodynamics, 
USSR. 
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ON  THE  THEORY  OF  THE  EQUATION  OF  DARBOUX 

AND  TRICOMI, 

l7  F.  L  Frankl'.   27  Aug  64,  42p 

FTD  MT63  347;  TT  64  71352 

Unclassified  report 

Edited  machine  trans,  of  Akademiya  Nauk  SSSR. 
Izvestiya.   Seriya  Matematicheskaya,  1946,  v.  10, 
p.  135-166. 

Descriptors:  (♦Partial  differential  equations.  Theory), 
(♦Boundary  value  problems.  Partial  differential  equations). 
Operators  (Mathematics),  Functions,  Integral  equations, 
fecial  functions  (Mathematical),  Theorems,  USSR. 

The  solution  is  given  of  two  boundary  value  problems  for 
tlie  Darboux-Tricomi  equation  in  the  domain  of  the  upper 
half-plane,  adjoining  a  segment  of  the  axis  of  abscissas. 
The  solution  is  obtained  by  the  method  oi  a  double  layer; 
with  several  limitations  removed,  which  in  other  works 
were  put  on  tlie  form  of  the  boundary  of  the  domain. 
(Author) 
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ON  STOCHAS-i^C  APPROXIMATION  METHOD  AND 

OPTIMAL  FILTERING  THEORY, 

by  Yu  Chi  Ho.   Aug  62,  6p   P-2622 

Unclassified  report 

Etescriptors:  (♦Stochastic  processes.  Matrix  algebra). 
Optimization,  Mathematical  prediction,  Vector  analysis. 
Statistical'  analysis. 

This  paper  establishes  some  connections  anaong  the  max- 
imum likelihood  estimate,  the  optimal  filtering  and  the 
stochastic  approximation  solutions  to  the  following  well- 
Imown  problem:  Consider  tlie  vector-matrix  equations 
Ax  +  V  sub  k  =  b  sub  k  =  1,  2,  ...  where  A  is  a  given  r  x  n 
matrix;  x  is  an  unknown  n-vector;  v  sub  k  is  a  random 
r-vector  with  E(v  sub  k)  =  0  and  E(v  sub  k  v  sub  j)  =  I 
delta(k  -  j)  b  sub  k  is  a  r-vector  of  observation.   It  is 
desired  to  determine  an  estimate  x  for  the  unkown 
parameters  x  wiiich  is  optiipal  in  some  sense. 
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SIMPLEST  IMBEDDINGS  OF  THE  COMPLETE  12 

GRAPH, 

by  J.  W.  T.  Youngs.   Aug  61,   8p   P-a426 

Unclassified  report 

Descriptors:  (♦Graphics,  Geometry),  Geometric 
forms.  Topology,  Theorems,  Euler's  angles. 
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Unclassified  report 

Descriptors:  (♦Graphics,  Geometry),  Geometric 
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PARTIALLY  CONTROLLABLERANDOM  WALK, 

by  T.  M.  Cover.   Sep  61,  32p   P-{M50 

Unclassified  report 

Descriptors:    (♦Numerical  methods  and  procedures, 
Game  theory),  (♦Game  theory,  jAimerical  methods  and 
procedures).  Sequences.  ProbaUUty,  Equations, 
Dynamic  programming.  Control  systems,  Tlieory, 
Functions. 

This  paper  deals  with  an  almost  uncontrollable  process 
which  will  be  termed  a  partially  controlled  random  walk. 
A  particle  performs  a  random  walk  on  an  interval  (o,  a). 
A  utility  U  sub  o  (x)  is  associated  with  each  position  x  on 
(o.  a).   The  amplitude  of  the  random  walk  is  controllable  at 
each  stage.  The  process  is  termed  almost  uncontrollable 
because  the  random  walk  is  assumed  to  have  zero  mean. 
Gambling  terminology  is  used  because  of  its  extensive 
vocabulary,  but  the  utility  functions  U  sub  o  (x)  can  be  non- 
monotonic and  discontinuous — more  general  functions  than 
their  interpretation  as  gambling  utilities  would  suggest. 
This  problem  may  be  viewed  as  a  sequence  of  fair  gambles 
on  a  nonlinear  utility  function.    It  is  shown  that  with  certain 
betting  sequences  a  certain  higher  utility  U(x)  can  be  associ- 
ated with  each  point  x,  where  U(x)  is  now  tiie  expected 
utility  at  the  end  of  the  betting  sequence  beginning  with 
capital  x.   An  upper  bound  on  U(x)  (over  all  possible  infinite 
betting  sequences)  will  be  derived*   This  maximum  ex- 
pected uUlity  U(x)  has  a  very  nicf  relation  to  U  sub  o  (x), 
the  actual  utility. 
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by  George  L  Neel,  Larry  K.  Whitehead,  and 
Robert  A.  Bottenberg.  Jun  64,  16p 
Proj.  7719,  Task  771901 
PRL  TDR64  16 

Unclassified  report 

Descriptors:  (*Statistical  distributions.  Nimterical 
analysis).  Probability,  Iterative  methods.  Linear  pro- 
granmilng.  Programming  (Computers),  Polynomials, 
Statistical  tests.  Statistical  analysis,  Psychometrlcs. 

This  paper  reports  a  procedure  for  computing  the  cutoff 
F  statistic  (percentage  point),  given  the  probability  (P)  and 
the  degrees  of  freedom  determined  by  the  experimental 
design.    The  technique  Involves  applying  a  previously  devel- 
oped computing  program  to  compute  P  from  a  trial  value 
of  F.    From  the  discrepancy  between  the  computed  P  and 
the  required  F  a  new  trial  value  of  F  is  determined.    Itera- 
tion continues  until  the  trial  value  of  F  produces  a  computed 
probability  acceptably  close  to  the  required  probability. 
An  appendix  gives  the  FORTRAN  listing  of  the  computing 
program.    (Author) 
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MATHEMATICAL  PROGRAMMING  TECHNIQUES  FOR 

INFORMATION  SYSTEM  DESIGN. 

by  U,  O.  Gagliardi,  C.  G.  Ylng,  and  L,  G.  Holt. 
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Descriptors:  (♦Mathematical  programming.  Communica- 
tion theory) ,  (♦Communication  theory.  Mathematical 
programming).  Operations  research,  Communication 
systems.  Computers.  Command  and  control  systems, 
Bombs,  Damage.  Determination,  Weapon  systems.  De- 
cision theory.  Statistical  analysis.  Effectiveness,  Design. 

Identifiers:  Information  systems,  Bayes  effectiveness. 

The  problem  of  establishing  the  effectiveness  of  an  in- 
formation system  is  considered.   An  effectiveness  measure 
suggested  by  recent  development  in  statistical  decision 
theory  is  presented.   Sample  evaluations  or  system  designs 
are  used  to  illustrate  here  the  adoption  of  such  a  measure 
which  allows  selecting  the  parameters  of  the  system  in  a 
manner  consistent  with  the  user  preference.   (Autlior) 
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ON  THE  SOLUTION  OF  ONE  DIFFERENTIAL 

EQUATION  WITH  VARIABLE  COEFFICIENTS, 
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Descriptors:  (♦Differential  equations.  Numerical 
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Descriptors:  (^Differential  equations.  Theorems), 
Errors,  Matrix  algebra.  Number  theory.  Sequences, 
USSR. 

This  work  presents  the  author's  attempt  to  show  that 
incorrectness  exists  In  Persidskil's  theorem  on  the 
characteristic  indices  of  a  system  of  differential  equations. 
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This  work  contains  proofs  of  theorems  pertaining  to 
axisters  and  conosters  of  a  four-dimensional  space. 
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CONCERNING  THE  THEORY  OF  LINEAR  DIFFERENTIAL 

EQUATIONS  WITH  PERIODIC  COEFFICIENTS  AND  TIME 

DELAY, 

by  S.  N.  Shlmanov.   25  Mar  64.  17p 
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UncUaslfied  report 

Edited  machine  trans,  of  Prikladnaya  Matematlka  1 
Mekhanlka  (USSR)  1963,  v.  27,  no.  3,  p.  450-458. 

Descriptors:  (*Dlfferentlal  equations.  Theory),  (♦Time- 
lag  theory.  Control  systems).  Functional  analysis. 
Operators  (Mathematics),  Integral  transforms,  SUbUity, 
Control.  Motion.  USSR. 

This  study  of  a  system  of  linear  differential  equations 
with  periodic  coefficients  and  aftereffect  (delay)  presents 
Interest,  in  particular,  for  systems  of  automatic  regulation. 
The  investigation  has  a  bearing  on  the  methodology  of 
consideration  of  equations  with  delay  in  time  in  the  func- 
tion space  of  continuous  functions  proposed  by  N.  N. 
Krasovskiy. 


AD-605  914 
OTS  Prices: 


Div.    15 
HC  $1.00/MF  $0.50 


AD-605  898  Dlv.    15 

OTS  Prices:  HC  $1.00/MP  $0.50 

Foreign  Tech.  Div..  Air  Force  Systems  Command. 

Wright- Patterson  AFB.  Ohio. 

FORMULA  FOR  REPRESENTING  THE  PRODUCT  OF 

ORIGINALS, 

by  V.  Ya.  Natanzon.    16  Apr  64,  8p 

FTD  MT63  305;  TT  64  71419 

Unclassified  report 

Edited  machine  trans,  of  Prikladnaya  Matematlka  1 
Mekhanika  (USSR)  1956,  v.  20,  no.  9,  p.  671-672. 

Descriptors:  (♦Integral  transforms.  Numerical  methods 
and  procedures),  (♦Numerical  methods  and  procedures. 
Integral  transforms).  Integral  equations,  Transformations 
(Mathematics),  USSR. 


AD-605  899  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

POLAR  CONJUGACY  WITH  RESPECT  TO  SOME 

FIGURES  OF  n-ND  ORDER  IN  THE  IV-DIMENSIONAL 

SPACE, 

by  V.  A.  Manevlch.    16  Apr  64,  8p 

FTD  MT63  313;  TT  64  71420 

Unclassified  report 

Edited  machine  trans,  of  Ukralnskli  Matematicheskil 
Ztaumal  (USSR)  1958.  v.  10.  no.  3.  p.  333-334. 

Descriptors:  (♦Projective  geometry.  Theorems),  Geo- 
metric forms.  Production,  Geometry,  USSR. 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

ON  SPECTRUM  OF  HARMONIZED  DYNAMIC  SYSTEMS, 

by  M.  I.  Grabar'.  17  Apr  64,  8p 

FTD  MT63  330;  TT  64  71389 

Unclasstfled  report 

Edited  machine  trans,  of  Akademlya  Nauk  SSSR. 
Doklady,  1956,  v.  109,  no.  4.  p.  687-689. 

Descriptors:  (♦Harnaonic  analysis.  Dynamics),  (♦Dynam- 
ics, Harmonic  analysis).  Differential  geometry.  Differ- 
ential equations.  Functions,  Series,  Theorems,  USSR. 


AD-605  915 
OTS  Prices: 


Div.    15 
HC  $1.00/MF  $0.50 


Foreign  Tech.  Div..  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

ON  THE  FROMMER  DISTINCTION  PROBLEMS, 

by  R.  E,  Vinograd  and  D.  M.  Grobman.    22  Apr  64,  12p 

FTD  MT63  319;  TT  64  71414 

Unclassified  report 

Edited  machine  trans,  of  Uspekhl  Matbematicbeskikb 
Nauk  (USSR)  1957,  v.  12,  no.  5(77)  p.  191-196. 

Descriptors:  (♦Differential  geometry.  Theory),  Trans- 
formations (Mathematics),  Differential  equations. 
Integrals,  Functions,  Numerical  methods  and  proce- 
dures, USSR. 

The  author  proposes  a  single  method  of  solution  to  two 
Frommer  distinction  problems  concerning  integral 
curves  of  ordinary  first  order  differential  eiiuatlons  in 
the  neighborhood  of  an  Individual  point,  having  a  rational 
character.   Consideration  is  given  to  a  method  used  by 
Lon. 
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AD-605  959 
OTS  Prices: 


Dlv.    15 
HC  $1.00/MF  $0.50 


Thompson  Ramo  Wooldridge,  Inc.,  Los  Angeles,  Calif. 

EFFECTS  OF  SAMPLING  A  CONTINUOUS  STOCHASTIC 

PROCESS  AT  EQUAL  INTERVALS, 

by  T.  Magness.    14  Sep  56,  4p  GM-42  53 

AD  319  417  J 

I  Unclassified  report 

Descriptors:  (♦Monte  Carlo  methods,  Stochastic 
processes),  (♦Stochastic  procesaes,  Monte  Carlo  methods). 
Sampling,  Statistical  functlcms,  Fourier  analysis.  Series, 
Statistical  processes.  Integral  transforms. 


AD-606  993  Div.    15.  26 

OTS  Prices:  HC  $3.00/MF  $0.76 


AppUed  MathematicB  and  Statistiqs  Labs.,  Stanfbnl 

Univ.,  Calif.  1 1 

RELIABILITY  GROWTH  MODEL^J 

Technical  rept.  no.  74, 

by  Jack  E.  Bresenham.    24  Aug  64,  98p 

Contract  Nonr22S  53,  ProJ.  NR04)  002 

Unolassifled  report 


I 


Supported  in  part  by  Department  ii  the  Army,  Washington 
D.  C.  and  Department  of  the  Air  Force,  Washington.  D.  C. 

Descriptors:  (♦RellabUity,  Mathematical  models), 
(♦Operations  research.  Reliability),  Probability, 
Failure  (Mechanics),  Englneerli^  Model  theory. 
Quality  control.  Statistical  analysis.  Game  theory. 

The  purpose  of  this  paper  is  to  propose  several  quantita- 
tive models  which  seem  to  offer  a  reasonaUe  answer  to 
reliability  estimation  and  prediction  with  respect  to  a 
continuing  development  process  in  which  test  knowledge 
is  used  to  sequentially  improve  subsequent  systems. 
Prior  to  presenting  the  three  basic  models  earlier 
growth  models  are  briefly  surveyed. 


AD-606  018  Dlv.    16 

OTS  Prices:  HC  $3.00/MF  $0.76 

California  Univ.,  Berkeley. 

APPLICATION  OF  FUNCTIONAL  WnaLYSIS  TO 
NUMERICAL  ANALYSIS;  LECTUI|f8. 
Technical  rept.  no.  5, 

by  L.  CoUatz  and  E.  C.  Zachmanoglou.   May  60,  77p 
Contract  Nonr2:<2  60;  Grant  NSF  q;i099,  ProJ.  NR041  221 

Unclassified  report 

Seminar  290d. 

Descriptors:  (♦Numerical  analyst*.  Functional  analy- 
sis), (♦Functional  analysis,  Numerical  analysis). 
Equations,  Iterative  methods.  Topology,  Operators 
(Mathematics). 


Contents:   Typical  questions  in  numerical  analysis; 
Various  types  of  topological  spaces;  Ordering,  conver- 
gence, compactness;  Operators  in  peeudo-metric  spaces; 
The  general  theorem;  A  principle  for  accuracy  analysis 
when  using  computers;  Methods  using  the  derivative  of 
an  operator;  The  order  of  converg«itce  of  iteration 
methods;  The  rule  of  false  position;  General  theory  of 
iteration  methods  of  hl^r  order;  Monotonia  behaviour 
of  Newton's  method. 


AD-606  024  Dlv.    15     ' 

OTS  Prices:  HC  $3.00/MF  $0.76 


Coorant  Inst,  of  Mathematical  SoienMs.  New  York 
UbIt.,  N.  Y.  -n 


MATHEMATICS  •  Division  15 


HILL'S  EQUATION.  PART  H.   TRANSFORMATIONS. 

APPROXIMATION,  EXAMPLES. 

Research  rept.. 

by  W.  Magnus  and  S.  Winkler.    Sep  61,  lOOp  BR-38 

Contract  AF49  638  229,  Proj.  47500 

Unclassified  report 

Descriptors:  (♦Differential  equations.  Theory),  (♦Trans- 
formations (Mathematics),  Differential  equations), 
(♦Numerical  analysis.  Differential  equaUons),  Invari- 
ance.  Perturbation  theory.  Functions,  Frequency 
modulation. 

It  is  the  purpose  of  this  report  on  HiU's  equation  to  pro- 
vide the  reader  with  a  few  ready  made  transfbrmation 
and  approximation  formulas  which  may  be  useful  to  any- 
one working  on  a  particular  proUem.   Some  examples 
are  discussed  in  detail,  partly  because  they  illustrate 
the  general  theory  and  partly  because  they  appear  fre- 
quently in  applications.    The  section  on  the  coexistence 
problem  contains  a  little  more  than  mere  examples.    It 
may  be  considered  as  a  complete  discussion  of  those 
results  which  can  be  obtained  from  the  investigation  of 
three  term  recurrence  relations.    A  third  part  of  this 
r^xjrt  will  contain  applications  of  the  theory  to  prob- 
lems of  phjrsics  and  engineering. 


AD-606  061  Dlv.    16 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

DYNAMIC  PROGRAMMING  AND  HAMILTON-JACOBI 

THEORY, 

by  Stuart  E.  Dreyfkis.   Sep  64,   29p  RM-427&-PR 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:   (♦Dynamic  programming,  Theory), 
(♦Calculus  of  variations.  Dynamic  programming). 
Optimization,  Functions,  Partial  differential  equations. 
Integration,  Simultaneous  equations.  Mathematical 
programming. 

The  conventional  dynamic  programming  method  for 
analytically  solving  a  variational  problem  requires  the 
determination  of  particular  solution  function  of  the 
fundamental  partial  differential  equation.   This  solution 
function  is  called  the  optimal  value  (or  return)  function. 
Associated  with  it  is  another  function,  called  the  optimal 
policy  function,  vrtiich  yields  the  value  of  the  derivative, 
at  each  point,  of  the  optimal  curve  to  (or  from,  depend- 
ing upon  the  method  of  solution)  that  point.    The  optimal 
curve  itself  can  then  be  found  l^  integration.   In  this 
memorandum,  dynamic  programming  concepts  and  prin- 
ciples are  used  to  develop  an  alternative  method  of 
analytic  solution.    Any  solution  function  of  the  funda- 
mental equation  containing  an  ^^ropriate  number  of 
arbitrary  constants  is  sought.   It  is  shown  how  such  a 
function  yields  dlrecUy,  by  differentiations  and  elimi- 
nations, the  optimal  curve  for  a  given  variational  prob- 
lem.  While  the  derivation  Is  new,  the  results  are 
equivalent  to  those  produced  when  the  Hamilton-Jacobl 
theory  is  applied  to  a  general  variational  problem. 
(Author) 


AD-606  076  Dlv.    15,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Rlas,  bic.,  Baltimore,  Md. 

STUDY  OF  NONLINEAR  MECHANICS. 

Final  rept.  for  1  Apr  63-28  Aug  64, 

by  8.  I^schetz  and  J.  P.  LaSalle.    28  Aug  64,  28p 

Contract  AF49  638  1242.  Proj.  9783,  Task  978302 

AF08R64  1648  Unclassified  report 
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Descriptors:  (*Nonllnear  systems.  Mechanics), 
(♦Mechanics,  Nonlinear  systems),  (*Di£ferentlal  equations. 
Time-lag  theory),  (*Control,  Theory),  (•Stability,  Theory). 

Research  accomplishments  in  the  areas  of  (1)  functional 
differential  equations,  (2)  theory  of  stability,  (3)  mathe- 
matical theory  of  control,  and  (4)  ordinary  differential 
equaticms  and  related  topics  are  reported. 


This  paper  features  the  application  of  statistics  and 
probability  to  systems  work  by  way  of  an  example.    The 
system  chosen  to  illustrate  such  applications  of  statistical 
design  is  a  particular  statistical  decision  mechanism, 
called  the  mechanized  radar  observer.   The  particular 
fields  of  statistics  and  probability  which  were  used  in  the 
design  of  this  machine  are  discussed  herein.  (Author) 


AD-606  090  Div.    15 

OTS  Prices:  HC  $2.00/MF  $0.50 

Gas  Dynamics  Lab.,  Princeton  Univ.,  N.  J. 

THE  COMBINATORY  INTEGRAL  TRANSFORM  AND  ITS 

APPLICATION  TO  HEUN'S  EQUATION, 

by  H.  H.  Chiu  and  S.  L  Cheng.    Feb  64,  37p 

AER-678 

Contract  AF49  638  1271;  Grant  AF  AFOSR112  63 

AFOSR  64  0899 

Unclassified  report 

Descriptors:  (♦Integral  transforms.  Differential 
equations),  (* Differential  equations.  Integral  transforms). 
Transformations  (Mathematics),  Integral  equations. 
Matrix  algebra.  Power  series.  Special  functions 
(MathematicEil). 

The  combinatory  Integral  transforms  mean  the  succes- 
sive application  of  the  Euler  and  the  Laplace  transforms 
in  proper  combination.   Solutions  to  a  certain  class  of 
Heun's  equations  and  many  classes  of  third  order  equations 
can  be  obtained  through  the  use  of  the  combinatory  trans- 
form.   Several  properties  of  the  Euler  and  the  Laplace 
Integral  transforms  are  developed  in  Sections  2  and  3. 
The  combinatory  transform  is  studied  in  Section  4.   The 
application  of  this  transform  in  solving  a  Heun's  equation 
is  demonstrated  in  Section  5.   The  integral  representation 
of  the  solution  to  a  particular  Heun's  equation  can  be  ex- 
panded as  a  power  series  of  the  hypergeometric  functions, 
which  may  be  compared  with  the  one  obtained  by  Erdelyi. 


AD-606  097  Dlv.    15,  26 

OTS  Prices:  HC  $2.00 /MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

VARIOUS  PROPERTIES  OF  THE  POISSON  DISTRIBUTION, 

by  G.  F.  Hadley  and  T.  M.  Whltin.    25  Aug  61,  27p 

P-2421 

Unclassified  report 

Prepared  In  cooperation  with  Chicago  Univ.,  HI.  and 
California  Univ.,  Berkeley.   A  portion  of  the  original 
document  contains  fine  detail  which  may  make  reading  of 
photocopy  difficult. 

Descriptors:  (•Statistical  distributions,  Tables), 
Distribution  theory,  Operations  research.  Inventory 
analysis,  Integral  transforms.  Special  functions 
(Mathematical),  Mathematical  models. 

A  table  is  presented  of  properties  of  the  Poisson 
distribution  which  have  been  found  useful  In  working  with  a 
variety  of  operational  models.   In  particular  the  properties 
proved  useful  to  the  authors  in  obtaining  explicit  expressions 
for  inventory  levels,  backorders,  and  stockout  costs  under 
various  assumptions  concerning  the  lead  time  distribution 
and  penalty  functions.   Some  of  the  relationships  are  almost 
Immediately  obvious ;  but  were  included  in  the  paper  fpr  the 
sake  of  completeness. 


AD-606  096  Div.    15,  6 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

PROBABILITY  AND  STATISTICS  IN  SYSTEMS  WORK, 

by  L  S.  Reed.   16  Aug  61,  38p   P-2407 

Unclassified  report 

Prepared  for  presentation  at  the  Workshop  on  Systems 
Engineering  in  Electrical  Engineering  Education,  Univ.  of 
Pennsylvania,  Moore  School  of  Electrical  Engineering, 
week  of  August  28.  1961. 

Descriptors:  (*Systems  engineering.  Statistical  analysis), 
(♦Statistical  analysis.  Search  radar),  (♦Search  radar. 
Mathematical  models),  (♦Probablltiy,  Search  radar), 
Automatic.  Detection,  Reliability,  Digital  systems.  Radar 
receivers.  Radar  equipment.  Display  systems.  Sampling, 
Mathematical  analysis.  Data  transmission  systems. 
Microwave  relay  systems.  Sequences,  Queueing  theory. 
Theory. 


AD-606  099  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

AN  ASYMPTOTIC  EXPANSION  FOR  INHOMOGENEOUS 

MARKOV  CHAINS, 

by  V.  A.  Statulyavlchus.    9  Sep  57,  4p  T-75 

TT  64  71438 

Unclassified  report 

Trans,  of  Akademlya  Nauk  SS8R.    Doklady,  1957,  v.  112, 
no.  2,  p.  206.   A  portion  of  the  origrinal  document  contains 
fine  detail  which  may  make  reading  of  photocopy  difficult. 

Descriptors:  (*Serles,  Probability),  (*Probability,  Series). 
Theorems,  Stochastic  processes.  USSR. 

An  Inhomogeneous  Markov  chain  with  a  finite  number 

s  >  1  of  possible  states  e  sub  1 e  sub  5  and  transition 

probabilities  p  sub  alpha  beta  (k)  from  state  e  sub  alpha  on 
the  (k  -  l)-st  step  to  state  e  sub  beta  on  the  k-th  step  Is 
studied. 
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16.  Medical  Sciences 


AD-605  204  Dlv.    16,  28 

OTS  Prices:  HC  $3.00/MF  $0.50 

?Tl?^i!°°^°^  ^'^■'  ""*'•  °'  California.  Los  Angeles. 

UPPER  EXTREMITY  PROSTHETICS  RESEARCH 

HUMAN  TRACKING.    SENSORY  MOTOR  CONTROL 

MYOELECTRIC  CONTROL  STUEpES. 

Progress  rept. 

15  Mar  64,  54p    UCLA-DE-64-30 

Contracts  V1005M2075,  N123  60580  23558A 

Unclassified  report 

Prepared  in  cooperation  with  Spaft^Iabs,  Inc.  Van  Nuys, 

Descriptors:  (♦Optical  tracking.  Performance  (Human)), 
(♦Prosthetics,  Medical  researchO,  (♦Artificial  limbs. 
Control  systems),  Human  engineering.  Motor  reactions. 
Sensoiy  mechanisms.  Tracking.  Medical  cameras,  Opera- 
tors (Personnel).  Amputees,  Me<!hanlcal  organs. 

Contents:  needs  analysis  for  devalopment  of  extemaUy- 
powered  prostheses  design  specifloattons;  analysis  of  ex- 
isttng  extemaUy-powered  prostheses  and  development  of 
advanced  design  specifications;  an  evaluation  of  the  optlscan 
head-mounted  eye  movement  camera  for  prosthetic  motor- 
skills  evaluation  (research  on  sensory-motor  control; 
myoelectric  control  studies;  research  on  the  performance 
of  human  operators  of  tracking  systems);  performance  evalu- 
ation of  variables  of  the  optical  sy«em  on  the  nots  tracking 
simulator;  and  multlman  tracking  studies. 


AD-605  213  Dlv.    16,  12 

OTS  Prices:  HC  $2.25/MF  $0.75 

Farr  Cytochemlcal  Labs.,  Camdefl,  Maine. 

RESEARCH  ON  THE  CYTOCHEMffiSTRY  OF  CELL  WALLS 

OF  MICROORGANISMS.  I 

Rept.  for  Feb-Nov  63, 

by  Wanda  K.  Farr.   Jun  64,  54p 

Contract  AF33  657  10166,  ProJ.  7l|Bi4,  Task  716405 

AMRL  TDR64  52  > 

Unclassified  report 

Descriptors:  (♦Nutrition,  Astronj^s),  (♦Fungi,  Cyto- 
chemistry), (♦Cytochemistry,  FxiAfi),  Space  biology.  Cells 
(Biology),  Food,  Cellulose,  Calcii^  compounds.  Salts, 
Colloids,  Colors,  Enzymes,  Hydrolysis,  Diffraction 
analysis.  Refractive  index,  Proteias,  Digestive  system. 
Lipids,  Pectins,  Culture  media.     ' 


As  a  part  of  the  research  program  designed  to  solve 
the  nutritional  problems  of  astronauts  during  extended  ex- 
plorations of  space,  cell  wall  substances  of  four  fungi. 
Heterocephalum  aurantiacum,  ^icMla  sp.,  Cladosporium 
ap.  and  Linderina  pennispora  have  been  identified  and  lo- 
calized by  standard  cytochemlcal  methods.   Chltln  is  the 
resistant  cell  wall  material  in  the  component  cells  of  aU 
of  these  fungi  and  results  of  efforts  to  Identify  cellulose 
in  the  same  cell  waUs  have  been  negative.    Excretions  which 
accumulate  on  the  surfaces  of  the  aerial  corticating  hyphae 
of  H.  aurantiacum  are  composed  primarily  of  calcium 
salts  and  an  unidentified  colloidal  material,  yeUow-orange 
in  color  and  having  many  characteristics  in  common  with 
the  so-called  fungal  gamboge.    Reactions  of  the  previously 
untreated  chitinous  cell  walls  to  the  enzyme,  chitinase, 
are  positive.    Enzymatic  hydrolysis  represents  the  most 
suitable  method  now  available  for  the  conversion  of  chitin 
to  N-acetylglucosamine  with  the  accompanying  break- 
down of  the  cell  wall  and  concurrent  release  of  nutritive 
substances  in  the  protoplast.  X-rav  jdlffraction  patterns 


of  chitin  have  been  obtained  from  purified  cell  wall  samples. 
Measurements  of  these  same  sanq>le8,  at  successive  stages 
of  removal  of  non-chltinous  materials,  show  a  gradual  in- 
crease in  refractive  index  values.    (Author) 


AD-605  238  Div.    16,  3,  18 

OTS  Prices:  HC  $5.00/MF  $1.00 

Foreign  Tech.  Div.,  Air  Force  gystems  Command, 

Wright- Patterson  AFB,  Ohio. 

MILITARY  EPIDEMIOLOGY, 

ed.  by  I.  I.  Daal'-berg.     28  Jul  64,  184p 

FTD  MT64  245;  TT  71290 

Unclassified  report 

Edited  machine  trans,  of  mono.  Voennaya  Epidemloloidya. 
Leningrad,  1962,  ISfip. 

Descriptors:  (♦Epidemiology,  Military  medicine),  (♦MIU- 
tary  medicine,  USSR),  Communicable  diseases,  Infectious 
diseases.  Military  personnel.  Civilian  personnel.  Biolog- 
ical warfare.  Therapy,  Immunity,  Medical  examination. 
Medical  equipment.  Hospitals.  Diagnosis,  Defense  sys- 
tems. Public  health.  Antibiotics,  Armed  forces  suppUes, 
Sanitary  engineering. 

The  study  of  the  peculiarities  of  the  epidemic  process 
and  the  active  Influence  on  its  course  not  only  in  troops, 
but  also  among  the  population  surrounding  the  troops  is 
discussed.    This  need  is  described  as  urgent  In  contempor- 
ary conditions,  when  in  the  case  of  unleashing  war,  the 
enemy  can  use  bacterial  means  of  attack.    Military  epidemi- 
ology is  viewed  as  a  division  of  epidemiology  and  a  branch 
of  military  medicine  which  studies  the  pecuUarittes  of  the 
course  of  the  epidemic  process  in  wartime,  and  in  military 
groups  in  peacetime.    An  essential  division  of  military 
epidemiology  is  the  division,  dedicated  to  the  study  of  the 
peculiarities  of  the  origin,  spread  and  liquidation  of  epidemic 
diseases  In  wartime  with  the  creation  of  an  artificial 
^idemic  process  by  the  enemy.   On  the  basis  of  the  learned 
regularities,  military  epidemiology  has  developed  prophy- 
lactic and  antlepldemic  measures  in  troops,  and  in  wartime, 
frequenUy-  among  the  surrounding  population,  and  has  de- 
termined the  form  and  methods  of  activity  of  the  military- 
medical  service  for  the  protection  of  troops  from  epidemic 
diseases. 


AD-605  250  Div.    16,  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp.,  Santa  Monica.  Calif. 

NEUROPHYSIOLOGICAL  MODELS:    METHODS  AND 

APPUCATIONS. 

Progress  rept.  for  Jun-Dec  63, 

by  Donald  H.  PerkeL   Sep  64,  68p   RM-4247-NIH 

Grant  NIH  GM09608  03 

Unclassified  report 

Descriptors:   (♦Mathematical  models.  Nervous  system), 
(♦Nerve  cells.  Mathematical  models),  (♦Nervous  system, 
amulation).  Programming  (Computers),  DigiUl  computers. 
Physiology,  Statistical  processes.  Phase  studies,  StabiUty 
Nerve  impulses.  Nerve  fibers.  Biophysics,  Stochastic 
processes.  Equations,  Probability. 

A  summary  of  the  research  in  neurophysiological  models 
that  was  done  at  RAND  under  an  NIH  grant  during  the  period 
June-December  1963  is  presented.   The  rqwrt  describes  the 
computer  programs  used  to  simulate  certain  activities  of 
nerve  cells  and  networks,  and  outlines  some  applications  of 
these  programs  to  e;q?erlmental  questions  in  neurophysiology. 
Plans  for  future  work  are  mentioned.   (Author) 
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AD-605  252 
OTS  Prices: 


Dlv.    16,  32 
HC  $7.00/MF  $1.50 


Wayne  State  Univ.,  Detroit,  Mich. 
NATURAL  MAMMALIAN  HIBERNATION,  A  BIBLI- 
OGRAPHY, 

by  WilUam  V.  Mayer.   Jun  64,   314p 
Contract  AF41  657  230,  ProJ.  8237,  Task  823703 
AAL  TDR63  34 

Unclassified  report 

Prepared  with  partial  support  of  the  Office  of  Naval 
Research  Physiology  Branch. 

Descriptors:  (^Hibernation,  Bibliographies),  (*Bibllo- 
graphies.  Hibernation),  Mammals.  Vertebrates,  Animals, 
Birds,  Rodents,  Body  temperature.  Acclimatization, 
Heat  production  (Biology),  Adaptation  (Physiology), 
Reproduction  (Physiology),  Metabolism,  Physiology, 
Hypothermia,  Ecology,  Sleep,  Behavior,  Exposure,  Diet, 
Blood,  Hormones,  Adipose  tissue.  Adrenal  glands. 
Enzymes. 

The  bibliography  consists  of  over  2,100  references 
directly  impinging  upon  natural  mammalian  hibernation, 
including  a  few  references  to  birds  and  potential  hlber- 
nators.    A  cross-referenced  subject  matter  index  makes 
it  possible  to  locate  with  relative  ease  articles  dealing  with 
specific  features  of  hibernation.   The  material  was  as- 
sembled over  a  number  of  years  by  detailed  examination 
of  library  holdings,  review  literature,  abstracting 
Journals,  The  Zoological  Record,  B.A.S.I.C,  and  individual 
Journals,  and  with  the  cooperation  of  fellow  researchers 
in  the  field  of  natural  mammalian  hibematioo.   The  as- 
sembled references  were  checked  for  their  t^licability 
for  inclusion  in  this  bibliography,  alphabetized  by  author, 
and  numbered  for  cross  reference  Indexing.   The  para- 
meters of  the  Initial  charge  for  making  this  bibliography 
have  eliminated  references  to  poikilothermous  animals 
and  most  references  to  hypothermia,  and  have  been  the 
guidelines  used  to  reduce  some  7,000  references  to  the 
approximately  one-third  which  finally  comprise  this 
bibliography. 


AD-605  253  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

New  Hampshire  Univ.,  Durham. 
VARIATIONS  OF  HUMORAL  AND  CELLULAR 
ELEMENTS  OF  THE  BLOOD  OF  ALASKAN  GROUND 
SQUIRRELS  DURING  HIBERNATION  AND  INDUCED 
HYPOTHERMU, 

by  J.  P.  Schmidt  and  T.  G.  MetcaU.   Dec  63,   20p 
Contract  AF41  609  1856,   ProJ.  8241,  Task  824101 
AAL  TDR63  21 

Unclassified  report 

Descriptors:   (*Hlbematlon,  Squirrels),  (*Blood 
diseases.  Hibernation),  Hypothermia,  Blood  counts. 
Blood  cells.  Erythrocytes,  Leukocytes,  Blood  volume, 
Hemoglobin,  Complement,  Body  temperature.  Electro- 
phoresis, Globulins,  Blood  proteins. 

Alaskan  ground  squirrels  exhibited  a  profound  leucopenia 
during  hibernation  and  hypothermia.   The  total  number  of 
erythrocytes  declined  slightly  also  but  the  differences  could 
not  be  established  as  statistically  significant.   The  packed 
cell  volume  values  were  significantly  different  from  normal 
animals  only  during  hibernation.   Hemoglobin  measurements 
revealed  a  slight,  though  not  significant,  drop  during 
hibernation.    Measurements  of  complement  titers  in  the 
ser\im  withdrawn  from  active,  hibernating  and  hypotljermic 
animals  suggested  that  significant  differences  in  complement 
activity  did  not  accompany  changes  in  body  temperature 
during  either  hibernation  or  hypothermia.    Electropboretic 
patterns  of  sera  from  hibernating  ground  squirrels  revealed 


the  presence  of  a  new  peak  in  the  vicinity  of  the  beta- 
globulin  component.   The  appearance  of  this  peak  was  shown 
to  correspond  with  the  onset  of  hibernation  and  its  disappear- 
ance with  arousal  of  tl»e  animal  from  hibernation.    (Autlior) 


AD-605  254 
OTS  Prices: 


Dlv.    16 
HC  $1.00/MF  $0.50 


New  Hampshire  Univ.,  Durham. 

THE  INFLUENCE  OF  HIBERNATION  UPON  EXPERI- 
MENTAL INFECTIONS  IN  THE  ALASKAN  GROUND 
SQUIRREL, 

by  T.  G.  Metcalf  and  J.  P.  Schmidt.  Dec  63,  lOp 
Contract  AF41  609  1856,  Proj.  8241,  Task  824101 
AAL  TDR63  25 

Unclaaslfled  report 

Descriptors:  (*Coxsackle  virus.  Squirrels),  (*Hiber- 
nation,  S<riirrel8),  Mouth,  Tissues  (Biology),  Tissue 
culture  cells.  Infections,  Storage,  Microorganisms, 
Arctic  regions.  Hypothermia. 

Coxsackie  virus  infection  occurred  in  both  active  and 
hibernating  states  by  extension  of  virus  into  the  tissues  of 
ground  squirrels  following  oral  administration  of  virus. 
Virus  was  eliminated  r^idly  by  the  active  animals  but 
retained  in  tissue  depots  of  hibernating  animals  for  a 
lengthy  period  of  time.   The  findings  pose  a  question  of 
whether  the  Alaskan  ground  squirrel  could  serve  as  a 
resei*voir  for  the  maintenance  of  microUological  forms  of 
life  in  arctic  areas.   (Author) 


AD-605  255 
OTS  Prices: 


Dlv.    16,  29 
HC  $3.00/MF  $0.50 


Stanford  Univ.,  Calif. 

THE  CALORIC  COST  AND  FLUID  AND  ELECTROLYTE 

BALANCE  IN  SIMULATED  SUBARCTIC  SURVIVAL 

SITUATIONS, 

by  T.  A.  rogers,  J.  A.  Setllff,  and  J.  C.  Klopping. 

Dec  63,    56p 

Contract  AF41  657  364,    ProJ.  8238,  Task  823803 

AAL  TDR63  16 

Unclassified  report 

Descriptors:   (♦Arctic  regions.  Survival),  (♦Acclimatiza- 
tion, Arctic  regions),  (♦Starvation,  Cold  weather  tests). 
Adaptation  (Physiology),  Electrolytes  (Physiology), 
Dehydration,  Calorimeters,  Metabolism,  Sodium,  Diet, 
Blood  analysis.  Body  weight.  Heat  production  (Biology), 
Respiration,  Urine,  Body  temperature.  Proteins, 
Carbohydrates,  Cardiovascular  system. 

Field  investigation  was  undertaken  in  1961-62  to  determine 
the  physiological  changes  concomitant  with  starvation  In  an 
arctic  or  sub-arctic  environment.   The  resiilts  of  these  e;;- 
periments  indicate  that  man  increases  his  caloric  expendi- 
ture to  2300  kcaI/Msq./24  hours,  as  is  expected,  but  that  he 
also  displays  a  severe  dehydration.   This  dehjrdration  is 
accompanied  by  a  marked  loss  of  electrolytes,  primarily 
sodium,  and  it  is  this  isotonic  dehydration  tliat  causes  the 
severe  malaise  and  apathy  typical  of  starvation  in  the  oold. 
The  Integrating  Motor  Pneumotachograph  is  presented  and 
Its  use  as  a  device  to  measure  caloric  expenditure  is  de- 
scribed.  (Author) 


AD-605  256  Dlv.    16,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Arctic  Aeromedical  Lab.,  Fort  Walnwrlgtat,  Alaska. 
CALIBRATION  OF  THE  MERCURY  STRAIN  GAUGE, 
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hf  Charles  J.  Eagan.  Jun  64,   lU> 
ProJ.  8237,  Task  823701 
AAL  TDR64  7 

UnoUsaifled  report 

DMcrlptors:  (•Medical  equlpiittit.  Strain  Gages), 
(♦Strain  gages,  CaUhratlon).  Mercury,  Test  equipment, 
circuits.  1 1  '  * 


Two  methods  are  described  for  precise  and  convenient 
caUbratlon  of  mercury  strain  gauges  used  for  the  measure- 
ment of  physiological  functions.  One  method  U  best  used 
in  caUbratlon  for  linear  extension  while  the  other  Is  most 
«»Beful  in  mercury  strain  gauge  pfethysmography.   (Author) 


AD-605  257  Dlv.   16 

OTS  Prices!  HC  $2.00/MF  fO.SO 

Arctic  Health  Research  Center,  Anchorage,  Alaska. 
TREATMENT  OF  UNDILUTED  HUMAN  WASTE  BY  THE 
ACTIVATED  SLUDGE  PROCESS, 
^r  D.  J-.  Baumgartner  and  C.  F.  Walters.  Mar  64,  30p 
PpoJ.  8246,  Task  8346  1  *^ 

AAL  TDR69  36  1 1 

1 1     Unclassified  report 
Prepared  under  Cross  Serrloe  Agreement  CSA  61-1. 

Descriptors:  (♦Wastes  (Sanlt^ury  engineering),  Alaska), 
(♦Radar  sUtlons,  Wastes  (Sanitary  engineering)).  Toilet 
faolUUes,  Arctic  regions,  Sewags,  Excretion.  Humans, 
Ph.  Water,  Odors,  Cold  weather  tests.  Models  (Simulations). 
Air  force  research.  , , 

A  laboratory  acttvated  sludge  sysUm  was  opersted  to 
confirm  field  investigatloas  which  Indicated  that  a  423- 
gsllon  recirculating  activated  sludge  system  could  ade- 
quately treat  the  undiluted  human  wastes  from  10  men  for 
at  least  six  months  and  provide  an  effluent  acceptable  for 
use  as  a  fiushlng  fluid.  In  addition,  the  l^vel  and  the  effects 
of  overloading  were  noted.  The  effect  of  high  pH  on  odor 
production  was  observed,  and  the  Importance  of  pH  control 
between  6  and  7  was  demoostratecL   The  feed  COD  of 
44,000  mg/1  (BOD  -  21,000  mg/1)  was  reduced  by  about 
W  per  cent  and  the  estimated  water  savings  for  toilet 
flushing  was  estimated  at  greater  than  90  per  cent. 
(Autbor) 


AD-605  258  Dlv.    16 

OTS  Prices:  HC  $a.00/MF  $0.50 

Utah  UnlT.,  Salt  Lake  City.  Coll.  <d  Medldne. 
EFFECT  OF  COLD  EXPOSURE  Oif  THE  FORMED 
ELEMENTS  OF  MOUSE  PERIPHERAL  BLOOD, 
bgr  S.  Marcus  and  F.  Mlya.   Jun  64,   28p 
Cootract  AF41  657  311,  Pro].  8241^  Task  824101 
AAL  TDR63  23  [I 

|>   UBOlassIfled  rqwrt 

Descriptors:  (♦Hematology,  Cold  'weather  tests),  (♦Cold 
weather  tests.  Hematology),  AocUaiatlgatlon.  Blood  counts. 
Blood  ceUs,  Leukocytes,  Lymfriiocytes,  Eosinophils, 
Hematocrit.  Body  wel|^.  Adrenal  glands.  Exposure. 
Mice. 


A  search  was  msde  for  a  hematologloal  parameter  that 
might  indicate  when  aoollmatlzatloa  to  oold  occurred  in 
mice.  The  formed  elements  of  mouse  peripheral  blood 
tested  were  total  white  blood  cells  and  the  absolute  numbers 
a  polymorpbODUclear  leucocytes,  monocytes,  lymphocytes. 
■tress  lymphocytes  snd  eoelnoiAUs.   In  addition  the  hema- 
tocrit, bo<ly  weights,  snd  adrenal  gland  wei^ts  were 
measured.  No  oooslstent  changes  between  21  sad  2C  caged 
mice  were  obaerved  with  respect  tq  the  total  WBC,  PMN 
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•trees  lymphocytes,  lynq>bocytes  and  mooocytes.  The 
eosinophils  of  the  cold  stressed  animals  were  c<msl8tenay 
lower  than  the  21C  caged  mice.  The  body  weights  of  the 
cold  exposed  animals  showed  Initial  decreases  but  this  was 
oonvensated  and  weight  gain  proceeded  normally  after  five 
days  post-ejqjosure.   The  adrenal  glands  showed  maximally 
Increased  weig^  at  24  hours  post-exposure.  The  results 
of  the  experiment  were  unrewarding  with  req>ect  to  finding 
a  parameter  for  ooW  aocllmatlzatloo.   (Autbor) 


AD-605  306  Dlv.    16 

OTS  Prices:  HC  $2.00/MF  $0.50 

Unde  Dlv.,  Union  CarUde  Corp.,  Tonawanda,  N.  Y. 

RESEARCH  AND  DEVELOPMENT  OF  PROCEDURES 

FOR  THE  LOW-TEMPERATURE  PRESERVATION  OF 

BLOOD. 

Final  rept, 

by  A.  p.  Rlnfret  and  C.  W.  Cowley.    15  Aug  64.    30p 

Contract  Nonr3003  00 

Unclassified  rqwrt 

Descriptors:  (♦Blood,  Preservation),  (♦Freezing, 
Blood),  Blood  cells.  Additives.  Storage,  Polymers. 
Blood  transfusions.  Medical  equ4>ment,  Containers,  Low- 
temperature  research.  Biological  assay 

Procedures  were  developed  for  the  long  term  preser- 
vation of  whole  blood  or  packed  red  cells  In  the  frozen 
state  using  polyvinylpyrroUdone,  an  extraceUular  poly- 
meric solute,  as  the  protective  additive.  These  procedure* 
are  simple  and  recpilre  minimal  training  of  an  operating 
technician.   Approximately  97%  of  red  oeUs  will  withstand 
the  freezing,  storage  and  thawing  process  and  80  to  90%  at 
these  renuLln  In  the  circulatory  system  24  hours  after 
transfusion  with  or  without  post-thaw  procedures.   Being 
useful  both  in  emergencies  and  for  normal  usage,  effort 
should  be  undertaken  to  achieve  clinical  accq>tance  at 
these  blood  preservation  procedures.   (Autbor) 


AD-605  415  Div.    16,  32 

OTS  Prices:  HC  $1.00/MF  $0.50 

Aerospace  Technology  Dlv.,  Ubrary  of  Cowrress. 
Washington,  D.  C.  — »        . 

SOVIET  LITERATURE  ON  LIFE  SUPPORT  SYSTEMS 
PT.  A.  BIOSCIENCES:  COMPILATION  OF  ABSTRACTS. 
Rept.  no.  19  on  Soviet  Developments  in  Life  Siqiport 
Systems. 
2  Sep  64,  21p 
ATD  P64  53;  TT  64  71308 

Unclassified  report 

Surveys  of  Soviet-Bloc  Scientific  and  Technical 
Literature. 

Descr^jrtors:  (♦Abstracts,  ^ace  medicine).  (♦Life 
support,  ^ace  medicine),  (♦^aoe  medicine.  Life 
siqjport),  (*Space  biology,  USSR),  Toxicity.  Oxygen, 
Radiation  hazards.  Radiation  effects.  Radiation 
sickness.  Radiobiology,  Whole  body  Irradiation.  Lethal 
dosage.  Pharmacology.  Radioprotective  agents. 
Organic  cooqxninds.  Weightlessness,  Physiology, 
.  Closed  ecological  systems. 

This  report  Is  the  nineteenth  In  a  series  reviewing 
Soviet  developments  in  life  support  systems.   The  rraort 
is  based  on  materials  made  available  at  the  Aerospace 
Technology  Division  during  January  and  February  1964. 
Bems  are  selected  from  Soviet  open  literature.  The 
materials  in  this  series  are  grotqied  according  to 
the  following  topics:  Part  A.   Biosoiences:   i^ace 
medicine  and  biology;  Space  physiology:  Perceptual 
physiology;  ^ace  psychology:  Space  vehicle  ecology: 
Survival  conditions.  Part  B.  Instrumentation. 
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AD-605  465  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech,  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

MEDICAL  PROTECTION  FOR  THE  ANTARCTIC 

EXPEDITION, 

by  V.  V.  Timofeev.   29  Jul  64,  13p 

FTD  TT64  277;  TT  64  71315 

Unclassified  report 

Unedited  rough  draft  trans,  of  Sovctskoe  Zdravookhranenie 
(USSR)  1960,  V.  19,  no.  12,  p.  50-54. 

Descriptors:  (♦Exploration,  Polar  regions),  (*Polar 
regions.  Survival),  Navigation,  Naval  personnel.  Medi- 
cal supplies.  Medical  examination.  Food,  Water, 
Diseases,  History.  USSR. 

The  Russian  expedition  to  the  Antarctic  region  in  1820  is 
recounted.  The  physical  hardships  and  medical  difficul- 
ties endured  by  the  Russian  sea-farers  are  described. 


AD-605  469  Dlv.    16,  25.  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

DEVICE  IMITATING  THE  ACTIVITY  OF  A  NERVE 

CELL  (NEURISTOR), 

by  Ya.  A.  Reikhman.    5  Aug  64,  6p 

FTD  TT64  774,  TT  74  71318 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent  156702 
(appl.  792297/26-24,  27  Aug  62). 

Descriptors:  (*Nerve  cells.  Anatomical  models), 
(♦Anatomical  models,  Nerve  cells).  Semiconductor 
devices.  Nerve  impulses.  Voltage,  Capacitance,  USSR. 

A  device  imitating  the  activity  of  a  nerve  cell  ('neurlstor') 
consisting  of  a  divided  source  of  energy,  a  divided 
^distributed '  accumulator  of  energy,  and  a  divided 
^strlbutedj  accumulating  element  is  described.    For  the 
purpose  of  increasing  the  rapidity  of  the  action  of  the  de- 
vice and  the  precision  of  the  reproduction,  it  is  designed 
as  a  multilayer  semiconductor,  consisting  of  a  tunnel 
diode  and  a  four-layer  diode  connected  in  sequence 
through  an  active  resistor,  shunted  by  a  distributed 
capacitance.   The  connection  between  the  elements 
('neuristors')  is  accomplished  by  the  transmission  of 
signals  along  the  layers  of  the  semiconductor. 


AD-605  470  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

MEDICAL  INVESTIGATIONS  IN  EASTERN  ANTARCTIC, 

by  N.  R.  Paleev.    24  Jul  64.  12p 

FTD  TT64  291,  TT  71319 

Unclassified  report 

Unedited  rough  draft  trans,  of  Sovetskaya  AntarVticheskaya 
Ekspeditsiya,  1955-  (USSR)  1959,  v.  2,  p.  157-162. 

Descriptors:  (♦Polar  regions.  Acclimatization), 
(♦Acclimatization.  Polar  regions),  Adaptation 
(Physiology).  Pathology,  Protective  clothing,  Arctic 
regions.  Tropical  regions,  USSR. 

Physiological  investlgaticHis  were  intended  to  study  man's 
acclimatization  in  the  Antarctic.   The  purpose  of  tue 


obeervatlons  was  to  explain  the  following  proldems:'  (1) 
Does  tlie  human  organism  experience  any  changes  under 
conditions  of  long-lasting  work  in  the  Antarctic  and  what 
kind  of  change;  (2)  Are  such  changes  dangerous  to  normal 
vitality  of  the  organism;  (3)  What  factors  do  cause  ttie 
changes;  (4)  How  rapidly  do  these  changes  develc^  and 
for  how  long  are  they  preserved  after  leaving  tlie 
Antarctic  (how  long  do  the  physiological  or  pathophysi- 
ological changes  last);  and  (5)  Do  such  displacement 
develop  in  the  human  organism  under  conditions  of 
travelling  in  the  tropics.   On  the  basis  of  collected  data, 
a  con4>arative  analysis  was  made  of  ttie  process  of 
aodlmatizing  in  Central  Arctic  and  in  the  Antarctic. 


AD-605  487  Dlv.    16,  30 

OTS  Prices:  HC  $5.00/MF  $1.00 

Air  Force  Inst,  of  Tech.,  Wright-Patterson  AFB,  Ohio. 

A  MATHEMATICAL  MODEL  OF  THE  HUMAN  BODY. 

Master's  thesis, 

by  Ernest  Patrick  Hanavan,  Jr.  Aug  64,  169p 

AFIT  GA/Phys/64-3 

Unclassified  report 

Descriptors:  (♦Mathematical  models.  Body),  (♦Body, 
Mathematical  models),  Anatomy.  AnUiropometry,  Pro- 
gramming (Computers),  Data  processing  systems.  Pro- 
gramming Languages,  Center  of  gravity.  Center  of 
Mass.  Posture,  Body  weight.  Geometric  forms. 
Anatomical  models,  Euler's  angles.  Pressure  suits, 
Astrcmauts,  Space  biology.  Biophysics. 

A  15  segment  personalized  mathematical  model  of  the 
human  body  is  designed  using  25  anthropometric  dimen- 
sions.  Center  of  gravity,  moments  and  products  of 
inertia,  principal  moments,  and  principal  axes  are  de- 
termined.  Results  for  66  subjects  are  compared  with 
experimental  data.   Center  of  gravity  is  generally  pre- 
dicted within  0.7  inches,  moments  of  inertia  within  10 
per  cent.   A  generalized  computer  program  to  calcu- 
late Inertial  properties  of  any  subject  in  any  body  posi- 
tion is  described.   The  inertial  properties  of  5  com- 
posite subjects  in  31  body  positions  are  given  in  a 
design  guide.    IBM  7094  digital  computer  programs  are 
included  in  appendices.   (Author) 


AD-605  550  Dlv.    16,  12.  32 
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Aerospace  Technology  Dlv.,  Library  of  Congress, 

Washington,  D.  C. 

SOVIET  LITERATURE  ON  LIFE  SUPPORT  SYSTEMS. 

PT.  A.   BIOSCIENCES:   COMPILATION  OF  ABSTRACTS. 

Rept.  18  on  Soviet  Developments  in  Life  Support  Systems. 

1  Sep  64,  28p 

ATD  P64  52,  TT  64  71326 

Unclassified  report 

Surveys  of  Soviet-Bloc  Scientific  and  Technical 
Literature. 

Descriptors:  (♦Life  support.  Abstracts),  (♦Space 
medicine,  USSR),  (♦Abstracts,  Life  siqiport).  Radio- 
protective agents,  Radioblology,  Radlochemlstry, 
Space  biology.  Tissues  (Biology),  Whole  body  irradi- 
ation, Hemopoeitic  system,  Electrocardiogrt4>hy, 
Cardiovascular  system.  Weightlessness,  Radiation 
effects.  Dosage,  Laboratory  animals. 

The  report  is  the  eighteenth  in  a  series  reviewing  Soviet 
developments  in  life  support  systems.    It  is  based  on 
materials  made  available  at  the  Aerospace  Technology 
Division  in  November  and  December  1963.   Items  are 
selected  from  Soviet  open  literature.   The  materials  in 
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tols  series  are  grouped  according  to  the  foUowing  topics- 
Part  A.   Biosclences  -  Space  medicine  and  biology 
*ace  physiology.  Perceptual  physiology,  ^ace  psy- 
chology. Space  vehicle  ecology,  and  Survival  conditions; 
Part  B.   Instrumentation. 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Boeing  Scientific  Research  Labs.,  BeatUe,  Wash. 
THE  RADIATION  DOSE  ACCUMULATED  BY  BLOOD 
DIVERTED  THROUGH  A  SHUNT, 
by  George  Marsaglia.  Jul  64.  1^ 
Boeing-Math-357 


pl-82-0362: 

Unclassified  report 

Descriptors:  (♦Mechanical  organs.  Blood  circulation), 
(♦Blood  circulation.  Radiological  dosage),  (♦Radiologi- 
cal dosage,  ProbabUity),  Blood  o«Us,  Hematology, 
Equations,  Radioblology.  . 

Modem  techniques  have  made  it  pbesible  to  divert  a  oor- 
tton  of  the  circulating  blood  through  a  shunt  outside  the 
body— for  example  in  heart-lung  machines,  artificial 
kidneys,  and  colled  tubes  where  the  blood  may  be  ex- 
posed to  radiation  without  danger  to  body  tissues.    There 
is  some  probabUity  theory  connected  with  such  proce- 
dures, for  the  cells  of  the  blood  are  thoroughly  mixed  in 
the  body,  and  hence  the  number  of  ttmes  a  blood  cell 
passes  through  the  shunt  Is  a  random  variable.   Several 
papers  have  been  written  to  describe  such  systems  by 
differential  equations;  this  paper  discusses  the  problem 
direcUy  in  terms  of  probabUity  theory,  finding  the  exact 
distribution  of  the  number  of  times  a  blood  cell  has 
passed  through  the  shunt  and.  In  addition,  a  normal 
approximation  which  makes  calculation  of  accumulated 
doses  a  matter  of  simple  arithmetic.    (Author) 
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Midwest  Research  Inst.,  Kansas  City,  Mo. 

A  STUDY  OF  THE  MICROBIOLOGV  OF  SELECTED 

DEHYDRATED  FOOD  PRODUCTS.' 

Progress  rept.  no.  1,  15  Oct  63-14]  Feb  64, 

by  F.  E.  WeUs.    18  Mar  64,  20p 

Contract  DA19  129AMC206N,  Proji,  1K643303D548. 

2738B  I, 

Unclassified  report 

Descripiois:   (♦Dehydrated  foods^  Bacteria),  (♦Micro- 
biology, Dehydrated  foods).  Salmonella.  Staphylococcus 
aureus.  Aerobacter  aerogenes,  Eecherlchla  coll, 
Freeze-drylng.  Frozen  foods.  Spates,  VlablUty,  Fruits, 
Vegetables,  Meat,  Culture  media,!  Biological  contamination. 

Progress  is  reported  on  a  bacteriological  survey  of  35 
dehydrated  foods.   The  following  microbial  groups  are 
enumerated:   (1)  total  aerobic  (2)  coliform  (3)  anaerobic 
spores  and  (4)  Salmonella.    In  addition,  the  prefreezing, 
freezing  and  drying  effects  on  survtval  of  five  microbial 
types  are  discussed.    (Author) 


AD-605  726  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Texas  Univ.,  Galveston.    Medical  Bbmch. 

POST  GANGLIONIC  CHOLINERGIC  MEDIATION  OF 

SYMPATHETIC  NERVES. 

Final  rept.  for  1  Jan-30  Apr  63,  an(  Annual  rmt.  for 

1  May  63-30  Apr  64, 

by  James  G.  Hilton.    30  Apr  64.  2p 


MEDICAL  SCIENCES  •  Division  16 


Grants  AF  AFOSR62  241,  AF  AFOSR63  241 
AFOSR  64  1649 

Unclassified  report 

Descriptors:   (♦Parasympathomimetic  agents. 
Autonomic  nervous  system),  (♦Autonomic  nervous 
system.  Parasympathomimetic  agents).  Drugs, 
Chemother{4>y,  Autonomic  agents.  Nerve  Impulses, 
Heart,  Obstruction  (Pl^siology),  Atr<^lne. 

The  question  of  a  non-specific  stimulation  of  ganglion  as 
proposed  by  Levy  and  Ahlqulst  Is  considered  and  the  dif- 
ferences between  a  non-specific  stimulation  and  the 
restoration  of  blood  pressure  and  return  of  carotid  oc- 
clusion response  are  discussed  in  the  paper.   Two  addi- 
tional areas  of  ganglionic  and  cardiovascular  function 
diu-ing  the  neostigmine  pressor  response  have  been  studied 
during  the  period  of  this  report.   Area  1  Is  the  study  of  pre 
and  post  ganglionic  nerve  potentials.    Area  2  is  a  study  of 
the  peripheral  vascular  tone  during  the  neostigmine  pressor 
response. 
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Henri  Rousselle  Hospital,  Paris  (France). 

VISCERAL  AFFERENT  ACTIVITY  EFFECT  ON  BRAIN 

STEM  RETICULAR  FORMATION. 

Technical  rept.  (Final)  1  Jul  63-30  Jun  64, 

by  P.  C.  DeU.    1  Jul  64,  lOp 

Grant  AF  EOAR63  52 

AFOSR  64  1651 

Unclassified  report 

Descriptors:   (♦Nervous  system.  Control),  (♦Cranial 
nerves.  Inhibition),  (♦Respiratory  system.  Nerve  Impulses), 
Physiology,  Brain,  Spinal  cord.  Attention,  Sleep,  Stimu- 
lation, Motor  reactions.  Electroencephalography. 

The  following  themes  were  the  object  of  investigations: 
(1)  Afferent  projections  acting  on  the  bulbar  structures  im- 
plied In  the  control  of  the  reticular  activating  system  (RAS). 

(a)  Role  of  afferents  of  the  IXth  and  Xth  cranial  nerves. 

(b)  Role  of  afferents  of  spinal  origin.    (2)  Ascending  effects 
synchronized  with  the  activity  of  the  respiratory  centers. 
(3)  Comparative  study  of  the  immediate  and  delayed  com- 
ponents of  reticular  responses.    (Author) 
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Medical  Coll.  of  Virginia,  Richmond. 

FLASH  BURNS  IN  THE  RABBIT  RETINA  AS  A  MEANS 

OF  EVALUATING  THE  RETINAL  HAZARD  FROM 

NUCLEAR  WEAPONS, 

by  WllUam  T.  Ham,  Jr.,  H.  Wleslnger,  F.  H.  Schmidt, 

R.  C.  WlUiams,  and  R.  S.  Ruffin.    1958,  54p 

Contract  AF18  600  1272 

Unclassified  r^ort 

DescriR^rs:  (♦Radiation  Injuries,  Retina),  (♦Retina, 
Radiation  injuries),  (♦Nuclear  e^loslons.  Radiation 
hazards).  Test  methods.  Bums.  Nuclear  bombs,  Radio- 
logical dosage.  Nuclear  weapons.  Photographs,  Ophthal- 
mology, Cornea,  Images,  Eye,  Thresholds  (Physi- 
ology), Pathology,  Neoplasms,  Rabbits.  Humans. 

A  method  was  evolved  in  this  laboratory  for  the  produc- 
tion and  study  of  retinal  burns  In  the  rabbit  eye.   EssentiaUy 
the  apparatus  consisted  of  a  24  inch  Army  searchlight 
equipped  with  an  elUpsoldal  mirror.    A  second  elUplsoldal 
mirror  was  employed  to  reduce  the  angle  of  convergence 
to  about  7  degrees,  thus  more  nearly  simulating  the  atomic 
fireball  viewed  at  appreciable  distances.   Both  mild  and 
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severe  lesions  are  discussed  clinically  and  hlstologieally. 
A  method  of  photographing  the  burn  lesion  during  production 
has  led  to  a  better  understanding  of  the  pathogenesis  of 
thermal  injury  to  the  retina.   The  threshold  dose  for 
minimal  lesions  was  determined  by  the  method  of  problt 
analysis.   The  influence  of  various  factors  such  as  rate 
of  delivery.  Image  size,  and  pulse  shape  was  studied.   The 
daU  are  discussed  in  terms  of  the  retinal  bum  hazard  from 
atomic  weapons  and  with  reference  to  possible  clinical 
^)pllcations,  such  as  treatment  of  retinal  detachment 
and  tumors  of  the  retina.    (Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command. 

Wright- Patterson  AFB,  Ohio. 

CHANGES  OF  PULMONARY  BLOOD  VESSELS  IN 

CHRONIC  RADUTION  SICKNESS, 

by  L  S.  Amosov.    10  Mar  64,  16p 

FTD  MT63  223;  TT  64  71383 

Unclassified  report 

Edited  machine  trans,  of  Medltsinskaya  Radlologiya 
(USSR)  1962.  V.  7,  no.  4,  p.  57-64. 

Descriptors:  (•Radiation  sickness.  Blood  vessels). 
(•Blood  vessels.  Radiation  sickness).  Blood  circulation. 
Lungs,  Respiratory  system.  Morphology  (Biology), 
Diseases,  Pathology.  Cardiovascular  diseases. 
Radiological  dosage,  Medical  examination.  X-ray 
photography.  Radiation  injuries,  Veins,  Arteries,  Tissues 
(Biology),  Anemias,  USSR. 

During  chronic  radiation  sickness  appear  functional  and 
anatomical  changes  of  the  blood  vessels  of  the  lungs,  which 
are  developed  in  accordance  with  general  process  of  the 
disease.   These  disturbances,  expressed  in  periods  of 
Intensification  and  remissions  that  quiet  down  somewhat 
with  time,  can  be  revealed  during  angiocardiography.    In 
the  initial  period  of  disease  in  connection  with  dystonia, 
developed  In  contraction  of  big  vessels  and  dilation  of  the 
samll  vessels,  there  appear  sections  of  delayed  blood 
circulation  (hypostases)  and  Is  established  an  accelerated 
rhythm  of  motion  of  the  contrast  medium  in  the  vessels  of 
the  lungs.    During  Intensification  of  the  Illness  there  can 
appear  obturation  of  the  small  or  longer  arteries.    Blood 
circulation  in  the  vessels  of  the  lungs  is  accelerated  due  to 
the  dilation  of  the  artery-venous  anastomoses.   In  later 
periods  there  is  an  increase  of  contraction  of  the  pulmonary 
arteries,  depletion  of  the  network  of  small  vessels,  emph- 
sema  and  radiation  fibers  of  lungs.   In  the  periods  of 
remissions  the  characteristics  of  vascular  circulator 
dystonia  are  absent  or  are  weakly  expressed,  but  the 
unusual  flow  of  contrast  medium  from  the  arteries  into 
the  pulmonary  veins  remains,  passing  by  the  phase  of 
capillary  congestion.    In  the  surving  animals  recanallzatlon 
can  set  In  the  obturated  pulmonary  vessels.  (Author) 
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Army  Chemical  Research  and  Development  Labs., 

Edgewood  Arsenal,  Md. 

ENERGETICS  AND  RESPIRATORY  METABOLISM  OF 

MUSCULAR  CONTRACTION. 

Rept.  for  14  Feb-31  Dec  63, 

by  Bertram  Sacktor.    Aug  64,    141p 

ProJ.  1A012501B028 

CRDL  SP2  57 

Unclassified  report 

Descriptors:  (♦Muscles,  Metabolism).  (•Metabolism, 
Muscles),  Respiration.  Energy,  Chemical  reactions. 


Organic  compounds,  Morphology  (Biology),  Flight, 
Birds,  Insects,  Oxygen,  Glycogen.  Glycolysis,  Carbo- 
hydrates, Enzymes,  Phosphorylation,  Lipids,  Amino 
acids.  Chemical  bonds.  Biochemistry. 

The  energy  used  by  Insect  muscle  in  maintenance  of 
tension  and  performance  of  work  that,  at  times,  can  total 
more  than  a  million  successive  wlngbeats  with  rates  over  a 
thousand  contractions  per  second  is  ultimately  derived 
from  chemical  reactions  going  on  within  the  muscle.   The 
nature  of  these  reactions  Is  the  subject  of  this  report.    It 
is  proposed  In  the  sections  that  follow  to  (1)  examine  the 
magnitude  of  energy  expenditure  by  active  muscle,  (2) 
describe  the  mobilization  of  energy-rich  reserves  and 
their  catabolism  in  muscle,  (3)  detail  the  chemical 
reactions  that  conserve  chemical-bond  energy  and  provide 
the  contractile  elements  with  energy  in  a  readily  utUlzable 
form,  and  (4)  discuss  some  biochemical-morphological 
interrelation-ships  in  functionally  different  muscles. 
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Institute  of  Contenqwrary  Russian  Studies,  Fordhsm 

Univ..  New  Yorit. 

SOVIET  BIOMEDICAL  JOURNALS:  SELECTED 

ABSTRACTS  SERIES  n,  NO.  6. 

comp.  by  Robert  Pollitzer.  Jul  64,  47p 

Contract  DA  18  108  405CML867A 

TT  64  71427 

Unclassified  report 

Descriptors:  (*Blbiiographle8.  Microbiology), 
(♦Abstracting,  Microbiology),  (*Mlcroblology. 
Abstracting),  Microorganisms,  Parasites,  Parasitic 
diseases.  Viruses,  Immunity,  Antigens  and  antibodies. 
Epidemiology,  Insects.  Diseases.  Arboviruses,  Ticks. 
Animals,  Insecticides.  Vaccines.  Pasteurella,  USSR. 

Included  in  the  compUatlon  are  abstracts  on  parasitology, 
microbiology,  bacteriology,  virology,  immunology,  and 
epldetnlology. 
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Institute  of  Contemporary  Russian  Studies,  Fordham 

Univ.,  New  York. 

A  REVIEW  OF  SELECTED  PROBLEMS  OF 

TULAREML\  IN  THE  SOVIET  UNION. 

Siq^lement, 

t>y  Robert  Pollitzer.  Sep  64,  17p 

Contract  DA18  108  40SCML867A 

Unclassified  report 

Descriptors:  (•PasteureUa,  USSR),  (*Reylew8.  Past- 
eurella), Diseases,  Vaccines,  Ticks,  Rodents,  Siberia, 
Epidemiology,  Immunity,  Public  health.  Microbiology, 
Infections,  Abstracting,  Articles. 

Articles  on  the  problems  of  Tularemia  In  the  Soviet 
Union  are  reviewed.   Topics  include:  (1)  Incidence  of  the 
disease;  (2)  problems  of  immunization;  and  (3)  general 
prophylaxis. 
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Aerospace  Technology,  Div..  Library  of  Cotq^ress, 
Washington,  D.  C. 

SOVIET  LITERATURE  ON  LIFE  SUPPORT  SYSTEMS. 
PT.  A.  BIOSCIENCES:  COMPILATION  OF  ABSTRACTS. 
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Rept.  no.  22  on  Soviet  Developments  lit  Life  Support 

Systems. 

2  Sep  64,  29p 

ATD  P64  54;  TT  64  71428 


Surveys  of  SOTiet-Bloc  Scientific  and 

Literature. 


tnclassifled  report 
echnlcal'. 


Descriptors:  (* Abstracting,  Life  support),  (*Llfe 
support.  Abstracting),  (*Space  medicine,  USSR), 
(*Radiobilogy.  USSR),  Radiological  dosage.  Radiation 
sickness.  Radioprotective  agents,  Whole  body  irradi- 
ation. Radiation  effects.  Chemical  compounds.  Tissues 
(Biology),  Bone,  Regeneration,  Blood  analysis. 
Cholesterol,  Closed  ecological  systems. 

The  report  is  based  on  Soviet  open  literature  available 
at  the  Aerospace  Technology  Division  during  March- 
April  1964.   The  materials  in  this  series  are  grouped 
according  to  the  following  topics:   Part  A.   Biosciences: 
space  medicine  and  biology;  space  physiology;  perceptual 
iriiysiology;  space  psychology;  space  vehicle  ecology;  and 
survival  conditions.    Part  B.   Instrumentation. 
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Michigan  State  Univ.,  East  Lansing. 

SOME  BIRTH-DEATH  AND  MUTATIOH  MODELS  FOR 

PHAGE  REPRODUCTION, 

by  J.  Gani  and  G.  F.  Yeo.  4  Sep  64,  1^ 

RM-118-JG1 

Coitfract  Nonr2587  05 

tlnclassified  report 

Prepared  in  cooperation  with  Yale  U4i  r. 

Descriptors:  (*Bacterlophage8,  Reproduction  (Ftaysiology), 
(•Mutations,  Mathematical  nnodels).  Birth,  Mutations, 
Bacteria,  Proteins,  Desoxyribonuclelc  acids.  Infections, 
Probability,  Reproduction  (Fhysiolog;)r),  Partial  differen- 
tial equations.  I 

Several  models  for  phage  reproduction  within  a  bacterium 
have  recently  been  discussed  by  Steinl>erg  and  Stahl  (1961), 
Ganl  (1962)  and  Ohlsen  (1963);  all  are  effectively  birth- 
death  type  processes,  with  the  first  of  these  considering 
a  single  type  of  phage  mutation.    A  detailed  description  of 
the  biological  processes  involved  may  be  found  in  Adams 
(1959).  Weidel  (1959),  Sanders  (1961)  and  Smith  (1961). 
Some  general  models  extending  that  of  Steinberg  and  Stahl 
in  which  mutation  may  take  place  from  normal  a  (riiages 
to  mutant  phages  A  are  considered  Ini  ^is  study. 
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Chicago  Univ..  ni.  Medical  School. 

EFFECTS  OF  WHOLE-BODY  VmRATIONS  ON  PLASMA 

AND  URINARY  CORTICOSTEROID  LfrVELS  IN  MAN. 

Rept.  for  Dec  60-Feb  63, 

by  Ben  B.  Bllvalss,  Edward  B.  MagklLlaiid 

Renato  Litta-Modignanl.   Jun  64,  18pTI 

Contract  AF33  616  6889.  ProJ.  7231,  Task  723101 

AMRL  TDR64  93  I , 

ynolasslfled  report 

Descriptors:  (* Vibration.  Cortioost^nid  agents), 
(♦Corticosteroid  agents.  Vibration),  Blood  plasma. 
Urine,  Adrenal  glands.  Thyroid  glands.  Adrenal  cortex 
hormones.  Tolerances  (Physiologsr),  Stress  (Physiology). 
Steroids,  Ketones,  Metabolism,  Spao*  environmental 
conditions.  Acceleration.  Statistical  analysis.  Models 
(Simulations). 
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The  effects  on  the  hypophysio-adrenal  and  hypophysio- 
thyroid  systems  of  whole-body  vibration  of  the  human  for 
three  3-mlnute  exposures  separated  by  1-1/2  minute  rest 
periods  at  1-20  cps  were  assessed  through  tlie  determi- 
nation of  plasma  17-hydroxycortlcosterolds  (17-OH-CS) 
and  protein-bound  iodine  (PBI)  and  of  urinary  adrenal 
cortex  steroids.   The  levels  of  vibration  were  estimated 
three-minute  tolerance  values  for  the  various  frequen- 
cies.  Blood  and  urine  samples  were  collected  at  corres- 
ponding times  on  the  control  day  and  on  the  experiment 
day.   Plasma  17-OH-CS  levels  were  lower  than  control 
values  (P  <0.05)  immediately  after  vibration  at  5,  6,  and 
7  cps  and  at  5  hours  after  vibration  (P  <0.01).    There 
was  a  significant  decrease  in  the  urine  excretion  of  the 
blue  tetrazolium  reducing  steroids  at  1,  2,  and  3  cps, 
and  in  17-ketogenlc  steroids  at  18,  19.  and  20  cps.    At 
5.  6,  and  7  cps  there  were  significant  changes  in  all 
steroids  studies.   Serum  protein-bound  iodine  showed 
no  significant  differences  when  compared  to  control  day. 
Alterations  in  blood  and  urine  levels  of  steroids,  while 
of  statistical  significance,  are  still  considered  within 
normal  limits.    (Author) 
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Chicago  Univ.,  111.  Medical  School. 

ENDOCRINE  AND  METABOLIC  RESPONSE  OF  DOGS  TO 

WHOLE-BODY  VIBRATION. 

Rept  for  Dec  59-Feb  63, 

by  Ben  B.  Bllvalss,  Renato  Litta-Modignanl, 

Giorgio  Galanslno,  and  Piero  P.  Foa.    Jun  64,   20p 

Contract  AF33  616  6889,  ProJ.  7231,  Task  723101 

AMRL  TDR64  54 

Unclassified  report 

Descr4>tors:   (♦Endocrine  glands.  Vibration),  (♦Metab- 
olism, Vibration),  (♦Vibration,  Adrenal  cortex 
hormones),  Anesliiesia,  Corticosteroid  agents,  Epine- 
phi-lne.  Serotonin,  Levarterenol,  Adrenal  glands. 
Glucose,  Blood,  Hematocrit,  Stress  (Physiology),  Dogs. 

To  determine  the  endocrine  and  metabolic  response  of 
restrained  dogs  to  whole-body  vibration,  pentobarbital 
anesthetized  and  non-anesthetized  dogs  were  vibrated 
along  the  z  axis  wtille  restrained  in  dorsal  recumbency 
After  vibration  of  anesthetized  dogs  at  either  4  cps, 
0.4  g  for  30  minutes  or  2  hours,  or  at  10  cps,  2.3  g  for 
2  hours,  there  was  an  average  Increase  of  4.08  meg  17 
hydroxycorticosteroids  (17-OH-CS)  per  100  ml  plasma 
and  a  significant  increase  in  blood  epinephrine  but  not 
serotonin  or  nor^lnephrine.    Shaking  at  4  cps,  1.7  g  for 
30  minutes  produced  less  of  a  change  in  plasma  17-OH- 
CS  than  at  0.4  g.    However,  shaldng  at  4  cps  for  6  hours 
led  to  greater  Increase  in  plasma  17-OH-CS  at  1.7  g 
than  0.4  g.   Non- anesthetized  dogs  shaken  at  4  cps  for 
30  minutes  had  a  greater  increase  of  plasma  17-OH-CS 
than  similarly  shaken  anesthetized  dc^.   Possible 
mechanisms  for  alterations  in  endocrine  function  are 
discussed.   (Author) 
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RAND  Corp.,  Santa  Monica,  Calif. 

NUMERICAL  SOLUTION  OF  FUNCTIONAL  EQUATIONS 
BY  MEANS  OF  LAPLACE  TRANSFORM.   VHI:   DETER- 
MINATION OF  WEIGHTING  FUNCTIONS, 
by  Richard  Bellman,  Robert  Kalaba,  and 
Jo  Ann  Lockett.   Sep  64,  8p  RM-4213-NIH 
Grant  NIH  GM09608  03 

Unclassified  report 

Descriptors:  (♦Biochemistry,  Numerical  me0x>d8  and 
procedures),  (♦Equations,  Integral  transforms). 
Functions,  Numerical  analysis.  Tracer  studies. 
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In  a  receot  article,  B«ck  and  Rescigno  point  out  that 
tbere  are  some  important  biochemical  and  physiological 
tracer  experiments  in  which  it  Is  necessary  to  determine 
the  wei^ting  fiinctlcxi  k(Q,  given  the  Input  function  f(t)  and 
the  ou^t  function  u(t).   The  procedure  given  in  their  paper 
does  not  seem  well  suited  to  experimental  or  numerical 


woric,  since  it  depends  upon  the  evaluation  of  various  limits 
and  derivatives  of  k(t).   In  this  paper,  the  authors  indicate 
how  the  procedures  used  in  toeir  previous  pa^wrs  based  on 
toe  L^lace  transform  apply  directly  to  this  problem,  and 
the  significance  of  these  procedures  as  far  as  experimental 
techni(}ues  are  concerned.    (Author) 
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OTS  Prices:  HC  $2.00/MF  |0.50 

Westinghouse  Electric  Corp..  Blair44ille,  Pa. 

MANUFACTURING  DEVELOPMENT  OF  TUNGSTEN 

ALLOYS  FOR  ROCKET  NOZZLES.  MID- YEAR  REPORT 

ON  PHASE  n. 

Rept.  for  1  Jan-31  Jul  60, 

by  A.  E.  LaMarche.    1  Sep  60.  34p 

Contract  NOrdl8791FBM 

Unclassified  report 

Descriptors:  (^Tungsten  alloys,  Rcjdket  motor  nozzles), 
(^Rocket  motor  nozzles,  Tungsten  alloys),  (*Castlng, 
Tungsten  alloys).  Tungsten,  Molybdenum  alloys.  Castings, 
Casting  alloys,  Melting,  Powder  metallurgy,  Vacuum  fur- 
naces, Manufacturing  methods.  Grain  structures  (Metal- 
lurgy), PuriflcaUon,  Salvage.  IT 

The  vacuum  arc  skull  casting  of  tungsten-molybdenum 
alloy  rocket  nozzles  in  thin  conflgurntions  can  be  achieved. 
It  is  anticipated  that  modifications  of  the  same  techniques 
can  be  adapted  to  the  casting  of  pure  tungsten.    The  reclama- 
tion of  the  tungsten  scrap  generated  In  this  development 
contract  has  been  achieved  with  very  promising  results. 
The  reclamation  of  the  50  tungsten  -  50  molybdenum  weight 
per  cent  solid  solution  alloy  scrap  has  not,  however,  met 
with  success.    A  definite  relationship  between  the  purity  of 
the  vacuum  arc  melting  electrodes  and  the  ability  to  vacuum 
arc  melt  and  cast  successfully  has  bfcen  established.   The 
temperature  of  the  tungsten  arc  has  ^n  calculated  theore- 
tically and  confirmed  in  ejqjerimental  melting  to  be  in  the 
order  of  10,000  to  11,OOOF.   In  addition,  the  partition  of 
power  or  the  amount  of  power  which  Is  received  by  the 
cathode  and  the  anode  has  been  shown  to  be  approximately 
seventeen  times  greater  at  the  anode  or  bath  than  that  re- 
ceived by  the  cathode  or  consumable  electrode  using  D.C. 
straight  polarity. 


AD-605  157  Dlv.    17,  25 

OTS  Prices:  HC  $3.00/MF  $0.50 


Battelle  Memorial  Inst.,  Columbus,  <Jhlo. 

EFFECT  OF  ELECTRON  CONCENTRATION  ON 

MECHANICAL  PROPERTIES  OF  ALLOYS  OF 

REFRACTORY  METALS. 

Annual  topical  r^t., 

by  J.  G.  Booth.    17  Oct  63,  52p 

Contract  Nonr3589  00 

Unclassified  report 

Descriptors:  (^Refractory  metal  alloys.  Physical 
properties),  (•Rhenium  alloys,  DucttUty),  Chromium 
alloys.  Rhenium  alloys.  Tungsten  alloys.  Molybdenum 
alloys,  Grain  boundaries.  Phase  studies.  Hardness, 
Microstructure,  Mechanical  properties,  Structural 
properties.  Impurities,  Solubility,  Hasidtance  (Electrical), 
Superconductivity,    Magnetic  properties.  Cryogenics, 
Niobium  alloys.  Tantalum  alloys.  Transition  elements. 
Transition  temperature.  Atomic  orlHtals. 

The  Investigation  has  been  concerned  with  the  effects  of 
additions  of  rhenium  on  the  structural  properties  of  the 
Group  VI-A  refractory  metals.   The  term  structural  Is 
taken  to  embrace  both  those  properties  which  normally 
come  under  the  beading  of  microstructure,  and  also  those 
properties  which  are  related  to  the  electronic  structure 
of  these  materials.   In  the  present  investigation  the  tech- 
niques were  limited  to  magnetic-susceptibility  measure- 
ments, electrical-resistivity  measurements,  and  determi- 
nations of  the  siqterconducting  transition  temperatures. 
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The  report  is  divided  into  four  sections  as  follows: 
(1)  Grain-Boundary  Studies,  consisting  of  discussions  on 
(a)  Segregation  of  rhenium  to  grain  boundaries,  (b)  Change 
In  morphology  of  the  grain-boundary  phase,  (2)  Interstitial 
Solubility  In  the  Chromium-Rhenium;  (3)  Electrical- 
Resistivity  Measurements;  (4)  Magnetic-Susceptibility 
Measurements. 


AD-605  203  Div.    17 

OTS  Prices:  HC  $1.00/MF  $0.50 

ITT  Research  Inst.,  Chicago,  m. 

VANADIUM  ALLOY  STUDIES. 

Bimonthly  rept.  no.  3,  1  Jun-31  Jul  64, 

by  D.  Welnsteln  and  F.  C.  Holtz.    26  Aug  64.  lOp 

nTRI-B6021-3 

Contract  NOw64  0239c 

Unclassified  report 

Descriptors:   (Vanadium  alloys.  Creep),  Niobium  alloys. 
Tantalum  alloys,  Titanium  alloys.  Beryllium  alloys. 
Hafnium  alloys.  Carbon  alloys.  Refining  (Metallurgy), 
Material  forming.  Coatings,  Hig^-temperature  research. 
Fracture  (Mechanics),  Ductility. 

A  vanadium  alloy  development  program  is  being  conducted 
for  the  purpose  of  producing  improved  short-time  creep 
properties  in  the  temperature  range  2200  to  2400F.    The 
composition  V-40Cb-30Ta-lTl  presenUy  represents  tlie 
material  having  the  best  creep  properties  without  a  sacrifice 
of  fabric abiUty  or  coatabiUty;  on  the  basis  of  creep  strain 
over  a  2  hr  period  at  2200F.  it  Is  an  order  of  magnitude 
better  than  any  previous  vanadium  alloy.   Woric  on  modlflca- 
Uon  of  this  composition  using  ^preaches  to  produce  a 
stable,  high-strength  particle  dispersion  is  conttnulng. 
(Author) 
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Wright-Aeronautical  Dlv.,  Curtlss- Wright  Corp., 

Wood- Ridge,  N.  J. 

RESEARCH  ON  THE  BINARY  IRON-NICKEL  ALLOYS 

WITH  20  TO  25  PERCENT  NICKEL. 

Final  engineering  rept.  for  1  Mar  61-30  Sep  62, 

by  E.  P.  Gllewicz,  W.  A.  Fragetta,  V.  Mehra,  and 

R.  Krohn.   Jun  64,  770p 

Contract  AF33  616  8018,  ProJ.  1  8  7381,  Task  738103 

ASD  TDR62  996 

Unclassified  report 

Report  on  Research  on  Binary  Iron-Nickel  Base  Alloys; 
prepared  in  cooperation  with  the  International  Nickel  Co. 

Descriptors:  (♦Maraglng  steels.  Mechanical  properties). 
Tensile  properties,  Heat  treatment.  Iron  alloys.  Nickel 
alloys,  Aging  (Materials),  Martensite,  Forging,  Welding, 
Fracture  (Mechanics),  Toughness,  Cryogenics,  Tests, 
Experimental  data.  Corrosion,  Transformations,  Hardness, 
Microstructure,  Mechanical  working.  Phase  studies.  Welds, 
Sheets. 

The  physical  metallurgy,  mechanical  properties  and  weld 
properties  of  the  binary  iron-nickel  base  alloys  designated 
as  Maraglng  Steels  are  presented.   The  primary  data 
obtained  during  the  program  consisted  of  sheet  and  bar 
tensile  properties  as  a  function  of  various  heat  treatments 
and  mill  processing  variables.   Also  determined  were  the 
fracture  tou^^ess  parameters  corresponding  to  strength 
levels  produced  by  the  various  conditions  mentioned  above. 
Secondary  data  generated  included  elevated  temperature 
tensile  properties,  billet  and  forging  properties,  room  tem- 
perature fatigue  properties  and  Charpy  Impact  strengths  at 
cryogenic  temperatures.   The  results  of  the  mechanical 
properties  evaluation  Indicated  that  the  best  combination  of 
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fracture  toughness  and  yield  strength  were  offered  by  the 
18%  nickel  alloys  at  both  the  250  and  300  KSI  strength 
levels.    A  connparison  of  the  alloys  on  the  basis  of  weld 
tensile  and  fracture  toughness  properties  indicate  the  18% 
nickel  alloys  as  exhibiting  superior  weldability.    (Author) 


AD-605  317  DlT.    17 

OTS  Prices:  HC  $0.50/MF  $0.50 

Naval  Research  Lab.,  Washington,  D.  C. 

ELECTRON  PROBE  MICROANALYSIS  OF  THE 

DIFFUSION  SYSTEMS  Beta-TITANIUM-VANADIUM, 

Beta- TITANIUM-NIOBIUM,  AND  CHROMIUM-VANADIUM. 

Final  rept., 

by  R.  E.  Seebold.   14  Aug  64,  lOp 

Pro].  RR002  02  41  4951 

NRL  6141 

Unclassified  report 

Descriptors:  (*Diffuston,  Composite  materials), 
(♦Niobium,  Diffusion),  (•Vanadium,  Diffusion),  (•Chromium, 
Phase  studies),  (*Tltaniiun,  Ftiase  studies),  Hi|^- 
temperature  research.  Microanalysis,  Probes  (Electro- 
magnetio),  Microstructure,  Heat  of  activation.  Differential 
equations.  Statistical  processes.  Solid  solutions,  Titanium 
alloys.  Vanadium  alloys.  Chromium  alloys.  Niobium  alloys. 

The  diffusions  of  niobium  and  vanadium  into  pure  Beta- 
titanium  at  llOOC  have  been  studied.    Concentration  versus 
distance  curves  for  these  systems  are  similar  to  each 
other  but  are  skewed  and  different  in  shape  from  the  Gaussians 
expected  in  self-diffusion.    At  temperatures  between  1050C 
and  1200C  the  curves  for  chromium -vanadium  diffusion  do 
approximate  Gaussians.   Diffusion  coefficients  for  all  three 
systems  have  been  calculated  by  Matano's  method  at 
elemental  cmcentrations  from  5  atom-percent  to  95  atom- 
percent.    Logarithms  of  the  diffusion  coefficients  D  for 
Beta  -titanium  with  both  niobium  and  vanadium  follow  a 
reasonable  straigfatllne  relationship  with  the  atom-percent 
of  the  solute  element.    The  D  values  range  from  3.5  10  to 
the  minus  12th  power  sq  cm/sec  at  95  atom-percent  Nb  to 
7.0  X  10  to  the  minus  10th  power  sq  cm/sec  at  5  atom- 
percent  Nb,  and  from  4.5  x  10  to  the  minus  11th  power  sq 
cm/sec  at  95  atom-percent  V  to  5.0  x  10  to  the  minus  9th 
power  sq  cm/sec  at  5  atom-percent  V.   Calculated  D  values 
for  Cr-V  at  1050C,  1100  C,  and  1200C  are  4.5  x  10  to  the 
minus  14th  power,  1.3  x  10  to  the  minus  13th  power,  and 
5.6  X  10  to  the  minus  12th  power  sq  cm/sec  respectively. 
A  frequency  factor,  D  sub  O  of  6±4  sq  cm/sec  and  an 
activation  energy,  Q,  of  71*4  kcal/g  atom  were  also  calcu- 
liUed  for  Cr-V.    (Author) 


properties  of  three  superalloys  for  elevated-temperature 
service.  One  of  these.  MAR-M200,  is  a  nickel-base  alloy 
and  the  other  two,  MAR-M302  and  MAR-M322.  are  oobalt- 
base  alloys.   A  request  for  data  was  made  to  several 
laboratories  known  to  have  tested  experimental  lots  of  the 
three  alloys.    The  first  section  (Chemical  Compositions 
and  Physical  Properties)  contains  general  information  on 
all  three  alloys.   The  second  section  (Data  Curves)  contains 
plots  of  the  raw  mechanical-  and  physical-property  data. 
The  third  section  contains  the  raw-data  sheets  as  obtained 
from  the  contributors.   The  MAR-M200  alloy  was  designed 
for  severe  operating  conditions  primarily  as  blades  and 
vanes  in  gas-turbine  eqppllcatlons.   The  MAR-M302  alloy  was 
designed  primarily  for  use  aa  a  first-stage  nozzle  guide- 
vane  material  In  advanced  engines.   The  MAR-M322  alloy 
may  find  use  as  turbine-blade  material  as  well  as  a  guide- 
vane  alloy  because  of  its  Increased  strength.  (Author) 


AD-605  375  Dlv.    17.  25,  31 

OTS  Prices:  HC  $2.00/MF  $0.50 

David  Taylor  Model  Basin.  Washington.  D.  C. 
TESTS  OF  MACHINED  HIGH-STRENGTH  STEEL 
SPHERICAL  SHELLS  SUBJECTED  TO  EXTERNAL 
HYDROSTATIC  PRESSURE. 
Research  and  development  rept. 
by  Albert  E.  Dadley.    Aug  64.  2^ 
Pro].  S  F013  03  02 
DTMB  1854 

Unclaaslfied  report 

Descriptors:  (*Steel.  Pressure  vessels),  (hemispher- 
ical shells.  Hydrostatic  pressure).  (♦Spheres,  Structural 
shells).  Model  tests.  Elasticity,  Buckling  (Mechanics), 
Compressive  properties.  Failure  (Mechanics),  Stresses, 
Submarine  hulls.  Structures,  Pressure,  Mathematical 
analysis.  Design,  Cylindrical  bodies.  Thickness. 

Six  structural  models,  consisting  of  hemispherical  shells 
bounded  by  ring-stttfened  cylinders  designed  to  provide  Ideal 
boundary  conditions,  were  hydrostatically  pressure-tested 
to  collapse.   The  models  were  accurately  machined  from 
high-strength  steel  (STS)  and  were  designed  to  investigate 
both  elastic  and  inelastic  buckling  modes  of  collapse.   The 
results  of  the  tests  are  compared  with  theory,  and  the  col- 
lapse pressures  agree  within  ±  7  percent  of  those  computed 
by  the  TMB  empirical  buckling  equation.    A  nondlmensional 
plot  of  experimental  results  is  presented  for  the  models 
tested.  Based  on  the  plot,  a  simple  design  method  is  given 
for  similar  accurately  machined  thin  spherical  shells. 
(Author) 
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Defense  Metals  Information  Center,  Columbus,  Ohio. 
MECHANICAL  AND  PHYSICAL  PROPERTIES  OF  THREE 
SUPERALLOYS,  MAR-M200.  MAR-M302,  AND  MAR-M322. 
by  John  A.  VanEcho  and  Ward  F.  Simmons. 
6  May  64.  36p   DMIC  M193 
Contract  AF33  615  1121,  Proj.  8975 

Unclassified  report 

Descriptors:  (*Nlckel  alloys.  Physical  properties). 
(*Cobalt  alloys.  Phjrsical  properties).  (•Heat-resistant 
metals  and  alloys.  Physical  properties).  Chromium  alloys. 
Tungsten  alloys.  Tantalum  alloys.  Niobium  alloys. 
Titanium  alloys.  Aluminum  alloys.  Zirconium  sdloys. 
Mechanical  properties.  Experimental  data.  Chemical 
analysis.  Tensile  properties.  Elasticity,  Stresses, 
Thermal  conductivity.  Specific  heat.  Alloys,  Turbine 
parts.  Gas  turbine  blades. 

This  memorandum  deals  with  the  mechanical  and  physical 


AD-605  408  Dlv.    17 

OTS  Prices:  HC  $3.00/MF  $0.50 

Noralr  Dlv.,  Northrop  Corp.,  Hawthorne.  Calif. 
SIMULTANEOUS  APPUCATION  OF  STATIC  AND 
DYNAMIC  LOADS  ON  SONIC  FATKUE  TEST  ARTICLES. 
SUPPLEMENT  1.   CONSIDERATIONS  OF  THE  THEORET- 
ICAL ASPECTS  OF  ACOUSTIC  FATCUE. 
Rept.  for  Jun  62-Jun  63. 
by  S.  R.  Valluri.   Jun  64,    51p  NOR-63-196 
(Contract  AF33  657  8757.  ProJ.  4437,  Task  443703 
.RTDTDR63  4021  SI 

Unclassified  report 

Descriptors:  (*Metals.  Failure  (Mechanics)), 
(♦Sonic  fatigue.  Theory),  Fracture  (Mechanics), 
Loading  (Mechanics).  Stresses.  Statistical  functions. 
Probability.  Statics,  Dynamics. 

A  theory  of  acoustic  fatigue  is  proposed  which  is  based 
on  a  general  theory  of  fatigue  of  metals.  The  theory  is 
based  on  the  proposition  &at  the  problem  is  better  under- 
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stood  If  attention  is  focused  on  the  grojwth  of  the  crack 
which  is  responsible  for  the  ultimate  ftillure.  One  signifi- 
cant manner  in  which  the  present  theory  differs  from 
others  is  that  it  invokes  a  stress  dependent  limiting 
ooodltlon  on  the  crack  growtti  to  determine  the  cycles  for 
failure.   Representing  the  result  of  acoustic  inpat  as  one 
of  random  stress  response,  expressions  are  derived  for 
the  prediction  of  time  to  failure.   IndloationB  are  that  the 
rate  at  which  the  damage  is  accruing  in  acoustic  fatigue  is 
strongly  dependent  wpoa  the  low  stress  end  of  ttie  dis- 
tribution function;  and  the  failure  conditions  and  the  as- 
sociated probabilities  of  failure  are  stTDngly  determined  by 
the  high  stress  end;  that  is,  the  tail  of  (foe  distribution 
ftinctlon.   Another  Important  result  of  the  analysis  is  that 
in  any  acoustic  fatigue  simulation  tests,  one  has  to  take 
into  account  the  design  mean  stress  for  which  the  structure 
is  designed.   This  design  mean  stress  not  only  influences 
the  total  time  to  faUure  but  it  also  strongly  affects  the 
probabilities  of  failure  by  essentially  changing  the  origin 
of  the  distrlbutloa  funotian  ourre.  (Autbor) 


AD-605  597  Dlv.    17 
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National  Bureau  of  Standards,  Washlngltoa,  D.  C. 

DEPOSITION  OF  TUNGSTEN  BY  REDUCTION  OF  THB 

HEXAFLUORIDE  WITH  HYDROGEN  IN  THE  VAPOR 

PHASE.  I 

Quarterly  rept.  for  1  Feb-30  Apr  64,    ' ' 

by  Jean  H.  Connor  and  Abner  Brenner.   14  May  64,  1^ 

Contract  AF33  616  64  05,  Pro].  7313 

l^feolassified  report 

Descriptors:  (♦Tungsten.  Vapor  platlM),  (♦Vapor 
plating.  Tungsten),  Tungsten  oompouods,  Fluorides, 
Vapors,  Reduction  (Chemistry),  Impurities,  Hydrogen, 
Oxygen.  Metal  coatings.  Density,  Elettrtoal  properties. 
Tensile  properties. 

The  previous  report  dealt  with  the  equ%iment  required 
for  the  study  of  the  properties  of  tungsten  d^Msited  by  the 
v^wr  phase  method  (See  N64-21347).   The  development  of 
e<filpment  and  devices  for  testing  the  properties  of  the 
d^x>sits  was  continued,  but  the  deposition  of  specimens  of 
tungsten  for  test  purposes  was  also  initiated,  and  some 
measurements  were  made  on  the  density  and  eleotrtoal 
resistivity.  (Author) 
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h 
North  American  Aviation.  Ino.,  Downey'.  Calif. 
MECHANICAL  PROPERTIES  OF  356-T6  CAST 
ALUMINUM  ALLOY,  AZ91C-T4  CAST  MAGNESIUM 
ALLOY  AND  AZ91C-T6  CAST  BfAGNBOUM  ALLOY  AT 
ROOM  TEMPERATURE  AND  -300  F, 
by  C.  R.  WaldroD.   6  Jun  66.  30p   AL-2168 

Uaolasslfled  report 

Descriptors:  (♦Casting  alloys,  Mechaslcal  properties). 
(♦Aluminum  alloys.  Mechanical  properties),  (♦Magnesium 
alloys.  Mechanical  properties).  Tensile  properties. 
Compressive  properties.  Shear  stresses.  Impact  shook. 
Low-temperature  research.  Deformation.  Castings, 
Rocket  motors.  Pumps,  Zinc  alloys. 


The  use  of  magnesium  alloys  for  pump  nmmMttgm  in  rocket 
motors  is  of  interest  because  of  the  possible  saving  in 
weight.    Mechanical  properties  data  for  cast  magnesium 
alloy  AZ91C  and  cast  aluminum  alloy  356-T6  at  room 
tenqwrature  and  -300  F  are  presented  In  this  report.  Cast 
aluminum  alloy  356-T6  is  being  used  in  rocket  motor  pumps 
at  the  present  time.  (Author) 
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Air  Force  Materials  Lab.,  Research  and  Technology  Dlv., 

Wrl^t-Patterson  AFB,  Ohio. 

MODULUS  OF  ELASTICITY  OF  TI-8AL-IM0-IV 

TITANIUM  ALLOY, 

by  Donald  A.  Shlnn.   Sep  64.  14p   MAA-TM-64-29 

Prol.  7381.  Task  738103 

Unclassified  rq;>ort 

Descriptors:  (*Tltanlum  alloys.  Elasticity),  Sheets. 
Loading  (Mechanics),  Airframes,  Heat  treatment.  Tensile 
properties.  Compressive  prtiperties.  E}q>erimental  data. 
Aluminum  alloys.  Molybdenum  alloys.  Vanadium  alloys. 

The  potential  extensive  applications  of  8AI-IM0-IV 
titanium  alloy  to  major  aircraft  structures  suggests  that  its 
properties  be  well  substantiated.  Several  tests  were 
therefore  made  to  establish  accurate  values  for  the  modulus 
of  elasticity  for  this  material.   Data  from  three  different 
sources,  the  majority  of  which  was  obtained  with  highly 
sensitive  optical  strain  gages  are  reported.  (Author) 


AD-605  672  Div.    17 

OTS  Prices:  HC  $4.00/MF  $1.00 

Boeing  Co.,  Renton,  Wash. 

INVESTIGATION  OF  THE  EFFECTS  OF  STRESS 

CORROSION  ON  HIGH-STRENGTH  STEEL  ALLOYS. 

Rept.  for  Jun  62-Dec  63, 

by  Gary  A.  Dreyer  and  Wesley  C.  Gallaugher.  Feb  64. 

148p  ^^ 

Contract  AF33  657  8705,  ProJ.  7381,  Task  738103 

ML  TDR64  3 

Unclassified  report 

Descriptors:  (*Steel,  Corrosion),  (♦Corrosion,  Steel), 
(•Fracture  (Mechanics),  Steel),  Stainless  steel.  Chromium 
alloys.  Nickel  alloys.  Molybdenum  alloys.  Cobalt  alloys. 
Sheets,  Metal  plates.  Environmental  tests,  Tensile  pro- 
perties. Grain  structures  (Metallurgy),  Cold  working. 
Heat  treatment,  Welding,  Protective  treatments,  Coatii^. 
Microstructure,  Alloys,  Toughness,  Fractogri^hy,  Metal- 
lography, Surface  properties.  Hydrogen  embrittlement. 
Sodium  compounds.  Chlorides,  Stresses. 

The  stress  corrosion  susceptibility  of  several  high 
strength  steels  has  been  evaluated  by  alternate-immersion 
laboratory  testing  in  a  3.5-percent  sodium  chloride  solution. 
The  steels  evaluated  were  the  stainless  steels  AFC  77, 
AM  350,  AM  355,  and  17-4PH;  the  low  alloy  steels  D6AC, 
4335M,  4340,  H-11,  4330M,  and  HY-Tuf;  and  the  hl^  nickel 
steels  18Ni-9Co-5Mo,  18Nl-7Co-5Mo,  and  9Nl-4Co.   The 
variables  Investigated  were  product  form,  grain  directloa. 
tensile  strength  level,  stress  level,  cold  working, 
ausforming,  welding,  and  protective  coatings.   Detailed 
results  relating  stress  corrosion  susceptibility  to  the 
variables  and  alloys  studied  are  Included.   Notch  tensile 
and  fatigue  cracked  fracture  toughness  testing  was  carried ' 
out  for  correlation  with  stress  corrosion  susceptibility. 
Optical  microscopy,  electron  microscopy,  and  X-ray  dif- 
fraction studies  were  made  to  supplement  the  mechanical 
property  and  stress  corrosion  testing.   A  literature  survey 
of  related  stress  corrosioo  test  data  is  included.   (Author) 


AD-605  703  Div.    17 

OTS  Prices:  HC  $4.00/MF  $8.76 

nr  Research  Inst.,  Chicago,  m. 

RESEARCH  ON  THE  BASIC  NATURE  OF  STRESS 

CORROSION  FOR  VARIOUS  STRUCTURAL  ALLOYS  AT 

ROOM  AND  ELEVATED  TEMPERATURE, 

by  F.  A.  Crossley.   May  64.  10^  nTRI-B6010-12 

Contract  AF33  667  10971,  ProJ.  7351,  Task  735106 
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ASD  TR61  713  P3 


Unclassified  report 


Descriptors:  (*Aliuninum  alloys,  Corrosion),  (*Stainless 
steel.  Corrosion),  (*Titaniiun  alloys.  Corrosion), 
('Corrosion,  Stresses),  Anisotropy,  Chromium  alloys. 
Life  expectancy.  Grain  structures  (Metallurgy), 
Fracture  (Mechanics),  Tensile  properties.  Heat  treat- 
ment. Temperature,  Sea  water.  Chlorides,  Sheets, 
Steel,  Molybdenum  alloys.  Vanadium  alloys. 
Environmental  tests,  Microstructure. 

Wrought,  hig^-strength  aluminum  alloys  characteristically 
have  markedly  inferior  resistance  to  stress  corrosion  in 
the  short-transverse  direction  relative  to  resistance  in 
the  longitudinal  and  long-transverse  directions.   The 
anisotropy  of  resistance  has  been  shown  to  be  due  to 
marked  anisotropy  of  microstructure.    Investigation  of 
experimental  and  commercial  I  in.  plate  showed  that  the 
elongated,  plate-like  grsiia  structure  usually  found  in 
commercial  materials  was  associated  with  short  life  while 
equlaxed  or  irregular  grain  structure  was  associated  with 
significantly  longer  life.    Excess  alloy  content  resulting  in 
second-phase  particles  in  the  microstructure  contributes 
to  the  development  of  the  undesirable  elongated  grain 
structure.   Exposure  at  650F  under  stress  for  times  of 
1400  or  2000  hr  gave  no  indication  that  the  steels  PH  13-8 
Mo  and  FH  14-8  Mo  are  susceptible  to  hot  salt  stress 
corrosion.    Experiments  to  determine  the  kinetics  of  hot 
salt  stress-corrosion  cracking  of  Ti-8Al-lMo-lV  alloys 
are  described.    Cracking  was  observed  at  500F,  50F  lower 
than  the  lower  temperature  limit  reported  in  prior 
investigations.    (Author) 


AD-605  716  Dlv.    17,  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

Defense  Metals  Information  Center.  Columbus,  Ohio. 

MARAGING-STEEL  PROJECT  REVIEW  (4th), 

by  A.  M.  Hall  and  J.  E.  Campbell.    19  Aug  64, 

27p    DMIC-M-196 

Contract  AF33  615  1121,  Pro].  8975 

Unclassified  report 

Held  in  Dayton,  Ohio,  9-11  Jun  64. 

Descriptors:    (*Maraglng  steels.  Reports),  Nickel  alloys, 
Melting,  PTOcesslng,  Cold  working.  Toughness,  Fracture 
(Mechanics),  Pressure  vessels,  Mechanical  properties. 
Physical  properties.  Corrosion,  Stresses,  Hydrogen 
embrittlement.  Joining,  Welding,  Abstracts. 

This  memorandum  summarizes  the  Fourth  Maraglng- 
Steel  Project  Review  which  was  held  on  June  9  to  11,  1964, 
In  Dayton  Ohio.    During  the  sessions,  twenty-one  scheduled 
and  several  unscheduled  presentations  were  made  by  repre- 
sentatives of  Government  agencies,  industrial  concerns, 
and  universities.    Abstracts  of  these  presentations  are  in- 
cluded in  this  memorandum  preceded  by  a  summary  of  the 
highlights  of  the  various  technical  developments.    Session  I 
dealt  with  the  mechanical  properties  of  maraglng  steels. 
The  remaining  four  sessions  dealt  with  general  maraging- 
steel  evaluations,  mechanical  properties  of  welds  and 
fabrication  of  18  per  cent  nickel  maraglng  steels,  fabrica- 
tion and  characteristics  of  maraglng  steels,  and  alternate 
motor-case  materials.   During  the  past  year,  considerable 
effort  has  been  expended  to  resolve  certain  technical 
problems  relating  primarily  to  18  per  cent  nickel  maraglng- 
steel  plate  which  has  been  under  consideration  for  large 
booster  cases.    Among  these  problems  have  been  banding  and 
the  resultant  low  short-transverse  mechanical  properties, 
associated  with  mill  processing  variables.   The  results  of 
the  research  programs  presented  at  this  meeting  shed  much 
light  on  these  and  other  problems  and  indicate  that  consider- 
able progress  has  been  made  toward  overcoming  the  produc- 
tion and  fabrication  problems  of  the  maraglng  steels  and 
other  high-strength  steels.    (Author) 


AD-605  805  Dlv.    17 

OTS  Prices:  HC  $2.00/MF  $0.50 

Laboratories  for  Research  and  Development.  Franklin 

Inst.,  Philadelphia,  Pa. 

THE  FLOW  AND  FRACTURE  OF  ZONE  REFINED 

TUNGSTEN. 

Final  rept., 

by  G.  J.  London.  Apr  64,  36p    F-B1973 

Contract  DA36  034ORD3747RD,  Pro].  59332008 

WAL  TR834  2  11  3 

Unclassified  report 

Descriptors:  (•Timgsten,  Zone  melting),  (*Zone  melting. 
Tungsten),  Purification,  Induction  heating,  Resistance 
(Electrical),  Fracture  (Mechanics),  Tensile  properties. 
Stresses,  Impurities,  Electron  beams.  Tests,  Crystals. 
Microstructure.  Refining  (Metallurgy),  Tungsten  alloys. 

This  report  covers  the  first  efforts  toward  purifica- 
tion of  tungsten  by  induction  floating  zone  melting.    The 
difficulties  encountered  in  initial  melting  efforts  were 
poor  visibility  and  inadequate  zone  length  control.    The 
former  was  overcome  by  using  a  preliminary  solid  state 
vacuum  outgasslng  treatment.   The  latter  difficulty  was 
partly  solved  with  the  use  of  a  levitatlon  type  melting 
coll  to  support  the  molten  zone.    Tensile  specimens  were 
prepared  by  spark  and  chemical  machining  techniques. 
Specimens  were  tested  with  three  electron  beam  zone 
passes,  one  induction  zone  pass,  and  three  electron  beam 
followed  by  four  Induction  zone  passes.   The  critical  re- 
solved shear  stresses  decreased  in  the  order  listed  above, 
with  the  one  Induction  zone  pass  material  showing  lower 
CRSS  than  the  three  electron  beam  zone  pass  material. 
The  tensile  results  are  considered  encouraging,  but  the 
relatively  poor  Induction  zone  melting  conditions  attained 
prevented  a  &ill  evaluation  of  this  process.    (Author) 


AD-605  832  Dlv.    17.  25.  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

Linde  Dlv.,  Union  Carbide  Corp.,  Indiam^wlis.  Ind. 
GROWTH  OF  SINGLE  CRYSTAL  TUNGSTEN  TO  BE 
USED  FOR  ROLLING  INTO  SINGLE  CRYSTAL  SHEET. 
Quarterly  progress  rept.  no.  2.  1  Jun-31  Aug  64, 
by  F.  R.  Charvat  and  G.  W.  Edwards.   28  Aug  64,  50p 
Contract  NOw64  0055c 

Unclassified  report 

Report  on  Fabrication  and  Properties  of  Tungsten 
Single  Crystals.   Rept.  includes  Single  Crystal  Tungsten 
aieet.  Technical  rept,  for  1  May- 31  Aug  64;  PUlco 
Research  Labe.  pub.  no.  U-2773. 

Descriptors:  (*Tung8ten,  Single  crystals),  (*Single 
crystals.  Tungsten),  (*Crystal  growth.  Single  crysUls), 
(♦Rolling  (Metallurgy),  Single  crystals),  (*Sheets.  Single 
crystals).  Machining.  Crystallography.  Impurities,  De- 
formation, Crystal  lattices.  Hardness,  Tensile  properties. 
Ductility,  Stresses.  RecrystalUzatton. 

Twenty-four  tungsten  crystals  were  grown  by  the  Arc- 
Vemeuil  method  from  which  7  were  selected  for  machining 
into  rectangular  billets  on  the  basis  of  minimum  crystal 
misorientation  and  deviation  of  crystal  orientation  from 
cylindrical  axis.    Chemical  analysis  of  the  finished  billets 
for  Interstitial  and  metallic  impurities  showed  satisfactory 
low  levels.   The  sUp  systems  activated  during  the  deforma- 
tion of  tungsten  single  crystals  by  rolling  at  10%  per  pass 
and  lOOOC  were  investigated  by  means  of  (A)  macroscopic 
dimensional  changes  of  the  billets,  (B)  Laue  back- reflection 
photographs.  (C)  Vlckers  hardness  measurements,  and 
(D)  dislocation  etch-pit  techniques. 
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AD-605  862  Div.    17,  26,  27 

OTS  Prices:  HC  $7.»6/MF  $2.25 

Aero]et-G6neral  Corp.,  Sacramento,  Calif. 

EVALUATION  OF  HK3H  NICKEL  STBCL  FOR 

APPUCATION  IN  LARGE  BOOSTER  MOTOR 

FABRICATION. 

aunmary  rept..  for  31  May  62-31  Jan  64, 

by  R.  E.  Anderson  and  P.  p.  CrimmlM.   Apr  64,  492p 

Contract  AF33  657  8740,  ProJ.  7381.  Task  738101 

MLTDR64  115  ,, 

lynclasslfied  report 

Descriptors:  (*Maraging  steels.  Rocket  motors  (SoUd 
propellant)),  (•Rocket  motors  (Solid  prc^wllant), 
Maraglng  steels).  Booster  motors.  Nickel  alloys.  Tensile 
properties.  Aging  (Materials),  Fracture  (Mechanics), 
Tou^mess.  Metal  plates.  MetaUurgy,  Melting,  Processing, 
Microstructure,  Impurities.  Grain  structures  (Metallurgy), 
Chemical  analysis.  Forging,  Welding,  Welding  rods, 
Rolling  (Metallurgy),  Rocket  cases.  Titanium  alloys. 
Cobalt  alloys.  Molybdenum  alloys.  Mechanical  properties, 
E;q>erimental  data. 

The  tensile,  aging  response,  and  fracture  toughness  prop- 
erties of  seven  heats  of  18%  nickel  maraglng  steel  plate 
and  bar  stock  with  yield  strength  values  ranging  from  200 
to  300  ksi  were  evaluated  during  a  20-month  study  program, 
and  the  results  of  this  investigation  were  correlated  with 
material  melUng  and  processing  practices.   The  grain  size, 
general  microstructure.  inclusion  content  and  banding  char- 
acteristics of  these  heats  of  material  were  determined. 
RelaUonships  between  yield  strength,  fracture  toughness, 
and  alloy  composition  were  established.  Based  on  the  re- 
sults of  this  program,  an  optimum  18%  nickel  maraglng  steel 
was  selected  for  the  fabrication  of  lar«-dlameter  booster 
motors  and  evaluated  in  the  form  of  3/4-ln.-thick  plate 
and  1  X  4-in.  and  4  x  4-ln.  ring  forgings.    Tensile,  aging 
response,  fracture  toughness,  and  metallurgical  properties 
of  the  optimum  material  were  evaluated.   TIG  and  MIG 
welding  studies  were  also  conducted  using  the  3/4-ln.-thick 
plate  material  and  the  weldment  tensile,  fracture  tou^iness, 
chemical  composition,  and  metallurgioal  properties  were 
established.    (Author) 


AD-606  873  DIt.    17,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech,  Dlv.,  Air  Force  Systems  Command, 

Wrlgfat-Patterson  AFB,  Ohio. 

THE  INFLUENCE  OF  ULTRASOUND  ON  THE 

MECHANICAL  PROPERTIES  OF  COPPER, 

by  I.  V.  Chemenko  and  V.  S.  Cherkashia.  14  Nov  63,  Ito 

FTD  MT63  155;  TT  64  71397  i 

tTDclasslfied  report 

Edited  machine  trans,  of  Prlmenenle  Ul'traakustlkl  k 
Issledovaniyu  Veshchestva  (USSR)  I960,  no.  12. 
p.  141-145.  II 

Descriptors:  (♦Copper,  Ultrasonic  radiation),  (♦Ultra- 
sonic radiation.  Copper),  Mechanical  prc^rties. 
Temperature,  Plasticity,  Brlttleness,  Resistance 
(Electrical),  Grain  boundaries,  Microstructure.  Hard- 
ness, USSR,  Heat  treatment. 

Red  copper,  sublected  to  the  influence  of  ultrasonic  oscil- 
lations by  19.5  kilocycle  frequency  at  temperatures  of 
600r700  degrees  in  15-20  minutes,  changes  from  the 
plastic  state  into  a  brittle  state.  The  increase  of  temper- 
ature and  Increase  of  scoring  time  causes  decrease  of 
durability  and  plasticity  during  simultaneous  lowering  of 
the  microhardness.   The  electric  resistance  of  copper  is 
significantly  increased  during  the  increase  of  time  and 
temperature  scoring.   The  action  of  ultrasound  on  copper 
at  increased  temperatures  manifests  in  the  appearance 
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of  micro-cracks  on  grain  boundMies  v^ch  culminates 
•  to  the>  dubeequent  brittle  destrucion  at  room  temper- 
ature. The  scoring  of  copper  at  temperatures  of  100  to 
300  degrees  In  20  minutes  causes  lowering  of  the  dur- 
abUity  without  lowering  its  plasticity.   The  scoring  of 
the  same  duration  at  temperatures  lower  than  100  degrees 
does  not  cause  vlslUe  changes  of  properties  and  struc- 
ture in  copper.   (Author) 


AD-605  874  Dlv.    17,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 

ON  THE  CALCULATION  OF  A  THICK-WALLED  NON- 
UNIFORM PIPE, 

by  M.  M.  PlotnikOT.    13  Dec  63,  1^ 
FTD  MT63  145;  TT  64  71398 

Unclassified  report 

Edited  machine  trans,  of  Izvestlya  VysshUdi  UchetayUi 
ZavedenU.    Mashinostroenle  (USSR)  1960,  no.  12,  p.  104-109. 

Descriptors:  (♦Pipes,  Elasticity),  Stresses,  Thickness, 
Differential  equations,  Anisotropy,  USSR. 

This  work  considers  the  flat  stress  condition  In  an 
anisotropic  nonuniform  pipe,  subject  to  the  action  of  internal 
and  external  pressures  when  the  elastic  modulus  varies  by 
a  hyperbolic  and  ejqwnential  law.  When  the  elastic  modulus 
varies  by  hyperbolic  law  an  asymptotic  solution  Is  obtained 
and  when  it  varies  by  exponential  law,  the  solution  is 
obtained  in  a  closed  form. 


AD-605  881  Div.    17 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div..  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohio. 

CORROSION  STABHJTY  OF  LOW-CARBON  AND 

LOW-ALLOY  STEELS  IN  SEA  WATER, 

by  G.  G.  Koshelev  and  L  L.  RozenfeI'd.  30  Dec  63. 

24p 

FTD  MT63  125;  TT  64  71405 

Unclassified  report 

Edited  machine  trans,  of  Akademlya  Nauk  SSSR. 

Instltut  Fizicheskol  Khimii.    Trudy,  1960,  v.  8.  p.  333-344. 

Descriptors:  (♦Steel.  Corrosion),  (♦Corrosion,  Steel), 
(♦Sea  water.  Corrosion),  AUoys,  Carbon  alloys.  Environ- 
mental tests.  Chromium  alloys.  Nickel  alloys.  Copper 
alloys.  Manganese  alloys.  Mechanical  properties.  Heat 
treatment,  USSR. 

The  average  speed  of  corrosion  in  ttie  sea  of  the  tested 
steels  Is  almost  identical.    ConsequenUy,  alloying  by  small 
additions  of  Cr,  Ni,  Cu.  and  Mn  does  not  Increase  corrosion 
resistance  of  the  steel  In  the  sea  to  a  noticeable  degree. 
Low-aUoy  steels  differ  from  carbon  by  the  fact  that  they 
corrode  less  evenly  in  the  sea.    This  promotes  a  somewhat 
large  loss  of  their  mechanical  properties  (by  5—8%,  as 
compared  with  Steel  3).  (Author) 


AD-605  886  Dlv.   17 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv..  Air  Force  Systems  Command. 
Wri^t-Patterson  AFB,  Ohio. 

THE  MECHANICAL  PROPERTIES  OF  SOME  INTEB- 
METALUC  COMPOUNDS  AND  PHASES. 
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IV  E.  M.  Savltakll.    7  Apr  64.  22p 
FTD  MT63  260;  TT  64  71410 


Unclassified  report 


byl.  I.  KomUov.    17  Mar  64,  1^ 
FTD  BIT63  172;  TT  64  71418 


Unclassified  report 


Edited  machine  trans,  of  Akademlya  Nauk  SSSR.   Sektor 
Flziko-khlmicheskogo  Anallza,  Izvestlya,  1949,  v.  19, 
p.  419-428 

Descriptors:  (*lntennetalllc  compounds,  Mechanical 
properties),  (*Phase  studies,  Intermetalllc  compounds). 
Magnesium  alloys.  Zinc  alloys.  Aluminum  alloys.  Copper 
alloys.  Deformation,  Alloys.  BrittUoess,  Hardness,  USSR, 
,  Temperature. 

bvestlgated  alloys  of  the  systems  Mg  —  Zn.  A^ — Mg 
and  Cu  —  Zn  (up  to  50%  Zn).   As  initial  materials  elec- 
trolytic magnesium,  sine  and  copper  were  taken,  and 
also  technical  aluminum  (99.7%  Al).   The  composition  of 
alloys  was  controlled  by  chemical  analysis. 


AI>-605  892  Div.    17.  14 

OTS  Prices:  HC  $3.00/MF  $0.75 

Tem-Pres  Research.  Inc.,  State  College.  Pa. 
RESEARCH  ON  CRITERIA  FOR  SELECTION  OF  ALLOYS 
AND  SURFACE  TREATMENTS  FOR  INHIBITION  OF  TUNGS- 
TEN OXIDATION.    PART  L    STUDIES  ON  THE  CHEMICAL 
AND  PHYSICAL  PROPERTIES  OF  TERNARY  PHASES  CON- 
TAINING TUNGSTEN  AND  OXYGEN. 
Rept.  for  1  Jul  63-30  Jun  64. 

by  Bert  Phillips.  Luke  L.  Y.  Chang,  and  Margaret  G. 
Scroger.    Aug  64.  72p 

Contract  AF33  657  11235.  Pro].  7312.  Task  731201 
ML  TDR64  230.  Pi 

Unclassified  report 

Descriptors:  (^Tungsten.  Oxidation).  (*OxIdation,  Tungs- 
ten), (*Phase  studies,  Tungsten  alloys),  (*Protective 
treatments.  Tungsten),  Titanium  alloys.  Calcium  alloys. 
Samrium   alloys.  Cobalt  alloys.  Oxides.  Hlgfa-temperature 
research.  Goatlings.  Antioxidants.  X-ray  diffraction 
analysis.  Refractory  metals.  Transition  temperature. 
Melting. 

A  study  was  made  of  reactions  and  equilibria  as  well  as 
the  properties  of  ternary  phases  which  result,  thermo- 
physlcal  and  thermochemlcal  properties  of  tungsten  and 
tungsten^base  alloy  oxidation.   Sealed  capsules  were  used 
to  equilibrate  pelletized  samples  from  which  data  were  ob- 
tained oA  the  condensed  phase  relations  in  the  systems  W-O, 
Tl-W-O,  Ca-W-O,  an-W-O,  and  Co-W-O.   The  system  W-O 
up  to  1700C  (3090 F)  and  isothermal  sections  for  the  ternary 
systems  at  1400C  (2550F)  and  1700C  (3090F)  are  presented. 
Because  sealed  sample  containers  were  used  during  equi- 
libration, data  on  the  partial  pressures  of  oxygen  necessary 
for  equilibrium  and  on  the  total  pressures  of  the  gas  phase 
could  not  be  obtained.   Nevertheless,  the  positions  of  the 
oxygen  isobars  in  the  system  W-O  have  been  calculated 
from  published  thermodynanoic  data  and  extrapolations 
thereof,  and  generalities  which  are  applicable  to  the  ternary 
equilibria  and  which  are  governed  by  thermodynamics  and 
the  phase  rule  are  stated.   Similarly,  the  processes  whereby 
changes  in  condensed  phase  assemblages  occur  as  a  func- 
tion of  oxidation  of  tungsten- metal  alloys  and  mixtures  are 
illustrated  with  examples.   The  ternary  tungstates  which  are 
tfaermod]mamlcally  stable  in  the  systems  studied  have  been 
characterized  as  to  x-ray  diffraction  pattern  and  melting 
temperature.    Where  possible,  crystallographic  information 
is  also  given.  (Auttior) 


AD-605  897  Div.    17,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wrlgbt-Patterson  AFB,  Ohio. 

SOLID  SOLUTIONS  OF  METALLIC  COMPOUNDS, 


Edited  machine  trans,  of  Akademlya  Nauk  SSSR.  Doklady, 
1951,  V.  81,  no.  4,  p.  597-600. 

Descriptors:  (♦Metallic  crystals.  Chemical  compounds), 
(♦Metals.  SoUd  solutions).  Crystal  lattices.  Alloys, 
Synthesis  (Chemistry),  USSR. 


AD-606  001  Div.    17,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Tapoo  DiT.,  Thompson  Rano  Wooldrldge,  Inc.,  Inglewood. 
Calif. 

THE  TEMPERATURE  HISTORY  OF  PLATES  OF  ARBI- 
TRARY THICKNESS  SUBJECTED  TO  CONSTANT  HEAT 
INPUT  ON  ONE  SIDE  AND  INSULATED  ON  THE  OTHER 
SIDE, 
l^  H.  W.  Baer.    1  Feb  57.  12p   GM-TM145,  EM-7-3 

UDClasslfied  report 

Descriptors:  (♦Heat  transfer.  Metal  plates),  (♦Metal 
plates.  Heat  transfer).  Thermodynamics,  Friction, 
Pressure,  Thickness,  Cobalt  alloys.  Chromium  alloys. 

The  temperature  history  of  plates  of  arbitrary  thickness 
is  evolved  by  considering  them  slabe  subjected  to  con- 
stant heat  input  on  one  face  and  insulated  on  the  other 
face.    The  beat  input  is  brought  about  by  sliding  the 
plate  under  pressure  and  with  constant  velocity  against 
another,  larger  plate.   It  is  assumed  that  the  friction  co- 
efficient as  well  as  the  diffusivity  of  the  slab  is  not  time- 
dependent.    The  mechanism  is  considered  unsteady-state, 
one-dimensional  heat  transfer.   The  result  of  the  com- 
putations is  given  in  the  form  of  a  non-dimensional 
temperature  vs.  non-dimensional  time  relation  with  tbe 
following  plate  parameters:  contact  force,  coefficient 
of  sliding  friction,  face  area,  conductivity,  sliding 
velocity,  thickness,  and  diffusivity.   The  temperature 
history  mlay  be  uSed  to  design  plates  for  optimum 
allowiible  dissipation  power  values  for  a  large  variety 
of  specified  plate  properties.   The  change  of  allowable 
dissipation  with  change  of  various  parameters  Is  shown 
in  tabular  form,  based  on  an  example  of  a  stellite  plate 
of  1/4  Inch  thickness.   (Author) 


AD-606  048  Div.    17 

OTS  Prices:  HC  $1.00/MF  $0.50 

Redstone  Scientific  Information  Center,  Redstone  Arsenal, 
Ala. 

A  NEW  METHOD  FOR  THE  NON-DESTRUCTIVB  TEST- 
ING OF  SPOT  WELDS, 
by  Gunter  Wilkens.    3  S^  64.  18p 
RSIC  263:  TT  64  71436 

Unolasslfiad  report 

Trans,  of  Mitteilungsblatt  fd^r  die  AmtUche  Materialpn&Ving 
in  Niedersachen,  (West  Germany)  1962/1963,  oo.  2/3, 
p.  28-31. 

'  Descriptors:  (♦Ultrasonic  radiation.  Non-destructive 
testing)  (♦Spot  welds.  Non-destructive  testing).  (♦Non- 
destructive testing,  Spot  welds).  Loading  (Mechanics), 
Stresses,  Fracture  (Mechanics),  Teat  metliods.  West 
Germany. 

Tbe  spot-welding  technique,  a  process  employed  in 
almost  all  phases  of  metal  processing,  is  being  used  for 
load-bearing  and  highly-stressed  building  components 
at  an  increasing  rate.  Since  it  became  possible  to  Join 
components  tq>  to  25  mm  thlok  by  means  of  spot-welding. 
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this  technique  is  also  being  employed  In  stael  oonstructJon. 
In  this  application  faultless  qwt-welds  are  nundalory. 
aimllar  conditions  prevail  also  In  the  field  of  aiioraft  and 
vehicle  manufacture,  where  tbb  Joints  are  subjected  pra- 
domlnantly  to  dynamic  stresses.  Tha  problem  of  eoo- 
nonloal  lyiaUty  control  is  an  especlaBjr  Important  one  in 
the  field  of  aircraft  manufacture,  wl>ei«  Oie  requirements 
imposed  on  the  quality  of  the  welds  in  the  components  axe 
high.   A  method  for  the  testing  of  spot- welds  which  is 
based  on  ttie  penetration  of  the  item  to  be  tested  t>y  ultra- 
sonic radlatimis  described. 


AD-606  079  Div.    17,  1 

OTS  Prices:  HC  $1.00/MF  $0.50 


Michigan  Univ.,  Ann  Arbor.  Coll.  of  Bngineering. 


lUREON 


XjPOS 

lAm  64,  lOp 


EFFECT  OF  12,000-HOUR  CREEP  E} 

STRUCTURAL  SHEfiT  MATERIALS. 

Progress  rept.  no.  7, 

by  T.  M.  Cullen  and  J.  W.  Freeman. 

ORA-04S83-35-P 

Contract  AF33  616  6334,  ProJ.  1  8  7311.  Task  73812 

naclassifled  report 

Legibility  of  this  document  is  in  part  unsatisfactory.   Re- 
production has  been  made  from  best  aivailable  copy. 

Descriptors:  (♦Creep,  Stainless  steel),  (*Stainless  steel. 
Sheets),  («Sheets.  Stainless  steel),  CSiromium  alloys. 
Nickel  alloys,  Molytxlemmi  alloys,  Mechanical  properties. 
Tensile  properties.  Hardness,  Stresses,  Supersonic 
planes.  Transport  planes,  Ductility.  High  temperature 
research.  Aircraft.  Structural  parts,  Aging  (Materials). 


AD-606  108  DlT.    IT 

OTS  Prices:  HC  $3.00/MF  $0.75 


Monsanto  Research  Corp..  Dayton,  Ohio. 

ELEVATED  TEMPERATURE  TENSILE  AND  CREEP 

PROPERTIES  OF  M-262  (BAR),  INCONEL  700  (BAR).  AND 

mCONEL  713  (CAST)  NICKEL  BASE  ALLOYS, 

t^  Sidney  O.  Davis.   Jul  64,  78p 

Contract  AF33  616  8483,  ProJ.  7381,  Task  738103 

MLTDR64  79 

Unclassified  report 

Prepared  in  cooperation  with  Joltet  Metallurgical  Latis., 
Inc..  m..  Contract  AF33  600  36462. 

Descriptors:  (*Nickel  alloys,  High  teo^ierature  research), 
(♦Tensile  properties,  Nickel  alloys),  (*Creep,  Nickel 
alloys).  Cobalt  alloys.  Chromium  allt^s.  Molybdenum 
aUojrs,  Titaniiun  alloys.  Aluminum  alk>y8.  Niobium  aUoys, 
Carbon  alloys.  Castings.  Rods,  Aging  (Materials),  Deforma- 
ticm.  Time,  Stresses. 

Room  and  elevated  temperature  tensile  and  elevated 
temperature  creep  properties  to  1000  hours  were  deter- 
mined at  three  representative  application  ten^wratures  for 
M-252  (bar),  Inconel  700  (bar),  and  Inoonel  713  (cast). 
Tabulated  tensile  and  creep  data,  deformation  versus  tinoe 
curves  and  stress  versus  time  curves  tor  0.1,  0.3,  0.5,  and 
1%  creep  are  presented.  (Author) 


AD-606  121  Div.    17,  14 

OTS  Prioest  HC  $1.00/MF  $0.50 


Air  Foroe  Materials  Lab.,  Research  a^  Technology  Div., 

Wilght-Patterson  AFB,  Ohio. 

NOTE  ON  THE  TRANSIENT  0SCILLA110NS  OF  A 

SYSTEM  INCORPORATING  HYSTERE*^  DAMPINQ. 

Rapt  for  Jan-Apr  64, 

t^  D.  1.  G.  Jones.  Jul  64.  lOp 

ProJ.  7351.  Task  735106 

ML  TDR64  244 


Descriptors:  (*Vlsooelastloit]r. 


I  Unclassified  report 
analysis), 


METAaURGY  •  Division  17 


(♦Damping.  Oscillation),  Metals,  Loading  (Mechanics), 
Shear  stresses.  Strain  (mechanios).  Hysteresis. 
Numerical  ana^ls.  Equations.  Motion,  Integral  transforms. 
Special  functions  (Mathematical). 

Tbe  motion  of  a  single  degree  of  freedom  vlscoelastic 
system  subsequent  to  an  initial  impulse  is  discussed.   The 
logical  dlffioulties  inherent  in  the  extension  of  the  'complex 
modulus'  concept  to  transient  motions  are  highli^ted  but 
It  is  shown  that  for  currently  available  materials,  fbr 
which  the  loss  factor  mu  rarely  exceeds  0.5.  tiiese 
dlffioulties  do  not  arise.  It  is  found  &at  no  solution  exists 
for  mu  >  1.  (Auttioii 

AD-606  138  Div.    17 

OTS  Prices:  HC  $4.00/MF  $0.75 

Fritz  Engineering  Lab..  Lehigh  Univ.,  BethMiem,  Pa. 
PLASTIC  DESIGN  IN  HCH  STRENGTH  STEEL: 
EXPERIMBNTS  ON  HK}H  STRENGTH  STEEL  MEMBERS, 
by  P^r  F.  Adams,  Maxwell  G.  Lay.  and 
Theodore  V.  Qalambos.   Jul  64,  109p   Fritz-297.8 

Unclassified  rq;x>rt 

Sponsored  Jointly  by  the  Welding  Research  Council  and 
the  Department  of  the  Navy. 

Descriptors:  (*Steel.  Physical  properties),  (♦Beams 
(Structural) ,  Steel),  Tensile  prcqwrties.  Plasticity, 
Design,  Test  metiiods.  Hardening,  Strain  (Mechanics), 
Stresses,  Moments,  Deformation.  Rolling  (Metallurgy), 
Structural  parts. 

The  report  describes  tests  performed  on  members  of 
ASTM  A441  steeL   The  testing  program  included  basic 
material  prcqierty  tests,  beam  tests  under  uniform  moment 
and  moment  gradient  as  well  as  beam-column  tests.   The 
results  of  the  tests  are  presented  and  discussed.  (Author) 

AD-606  139  Div.   17 

OTS  Prices:  HC  $1.00/MF  $0.50 

Republic  Aviation  Corp.,  Farmingdale,  N.  Y. 

METALUC  BOSS  SEAL  EVALUATION  AND  TEST 

PROGRAM. 

Bi-monthly  progress  npL  no.  5,  1  Jan-1  Mar  61, 

by  S.  Cannlxsaro.    15  Mar  61,  21p  RAC-682-626(268) 

Contract  AF33  616  7297,  ProJ.  0  2  3145,  Task  61085 

Unclassified  report 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
R^roduction  has  been  made  from  best  available  oopy. 

Descriptors:  (♦Metal  seals.  Performance  (Engineering)), 
(♦Stainless  steel.  Metal  seals).  Titanium,  Aluminum, 
Carbon,  Tensile  properties.  Thermal  stresses. 
Vibration,  Tests. 

Thermal  cycling  tests  using  NAVAN  stainless  steel  seals 
in  stainlSss  steel  assemblies  showed  good  pertormaitce 
(kirlng  tlie  first  two  series  of  thermal  cycles;  however, 
performance  decreased  in  subsequent  tests  apparently  as  a 
result  of  disassembly  and  reassembly  between  series. 
Thermal  cycling  tests  using  1/4-inch  aluminum  unions 
indicated  that  the  unions  could  withstand  an  operating 
pressure  of  2000  psi  at  400F  but  failed  at  an  operating 
pressure  of  4000  psL   Titanium  unions  assembled  in 
stainless  steel  bosses  with  NAVAN  stainless  steel  tees 
showed  satisfactory  periormance  in  tlwrmal  cycling  tests. 
Repeated  assembly  tests  showed  that  altitoug^  tiie  NAVAN 
ahimlmim  seals  witlistood  a  hlfl^er  tightening  torque  than 
ttie  USAF  X59C6184  seals,  the  sealing  ability  of  the  latter  at 
lower  torque  values  was  equal  to  that  of  the  NAVAN  seaL 
Vibration  test  results  on  assemblies  made  up  of  combina- 
tions of  alumlnmn  and  carbon  steel  and  with  NAVAN  and 
X59  ahimlnnm  seals  showed  satisfactory  performance  at 
room  temperature  and  at  400F.  (AuOior) 
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Division  18  -  MILITARY  SCIENCES  AND  OPERATIONS 


18.  Military  Sciences  and  Operations 


AD-605  245  Otr.    18.  33 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

THE  AMERICAN  AGGRESSORS  IN  SOUTH  VIETNAM 

ARE  HEADING  TOWARD  A  COMPLETE  DEFEAT, 

13  Aug  64.  12p 

FTD  TT64  625;  TT  64  71297 

Unclassified  report 

Edited  trans  from  Jen  Mln  Jih  Pao  (Chinese  People's 
Republic)  1964.  4  Mar. 

Descriptors:   (♦Warfare.  Vietnam),  (♦MlUtary  strategy. 
United  States  government),  Armed  forces  operations. 
Political  science.  Propaganda.  China. 


AD-605  248  Div.    18,  30.  33 

OTS  Prices:  HC  $5.00/MF  $1.00 

RAND  Corp.,  Santa  Mcmcia.  Calif. 

BASE  OPERATIONS-MAINTENANCE  SIMULATOR, 

by  Allen  S.  Ginsberg  and  Barabara  A.  King.   Sep  64. 

166p   RM-4072-PR 

Contract  AF49  638  700 

Unclassified  report 

Rept.  on  Pro],  RAND. 

Descriptors:  (*Military  facilites.  Air  Force),  (♦Mainte- 
nance, Military  facilities).  (*Frogrammlng  (Computers), 
Simulation),  Computers,  Programming  languages. 
Strategic  Air  Command,  Compilers,  Monte  Carlo  method. 

The  Base  Operations-Maintenance  Simulator  (BOMS), 
a  computer  program  written  in  Simscript  language, 
simulates  the  essential  characteristics  of  an  Air  Force 
Base.    It  represents  a  SAC  B-52/KC-135  organization,  but 
can,  with  slight  modifications  represent  most  other  single- 
base  operations.   Three  separate  computer  programs 
which  make  up  the  BOMS  are  described.    The  Data  Generator 
combines  a  flying  schedule  with  random  failures,  generated 
by  a  Monte  Carlo  process,  with  the  resources  required  for 
repair.    This  data,  along  with  input  parameters  describing 
pertinent  characteristics  of  the  base,  is  fed  to  the  Main 
Program.   The  Main  Program  simulates,  in  great  detail, 
the  minute-by-minute  activities  of  the  base.    The  Analysis 
Program  summarizes  the  output  of  the  Main  Program  and 
prints  the  reports. 


AD-605  298  Dlv.    18,  1 

OTS  Prices:  HC  $2.00/MF  $0.50 

George  Washington  Univ..  Washington.  D.  C. 

A  COMPARISON  OF  USAGE  DATA  AMONG  AIRCRAFT 

TYPES, 

by  Sheldon  E.  Haber,    1  Sep  64.    50p  T-174 

Contracts  Nonr761  03,  Nonr761  05,  Proja.  NR345  107, 

NR047  001 

Unclassified  report 

Rept.  on  Logistics  Research  Pro}. 

Descriptors:  (♦Naval  aircraft.  Spare  parts),  (♦Replace- 
ment theory.  Aircraft  equipment),  (♦Logistics,  Naval 
equipment).  Stock  level  control.  Naval  c^rations, 
Maintenance. 


This  study  extends  the  research  results  presented  In  an 
earlier  study  (AD- 282  422)  on  demand  prediction  of  naval 
aircraft  technical  repair  items.   The  purpose  of  the  study 
is  to  determine  whether  the  demand  characteristics  for  the 
F4D-1  Jet  fighter  interceptor  are  subtantiated  for  other 
aircraft    The  present  aircraft  types  include  a  Jet  attack 
bomber,  an  ASW  aircraft,  a  helicopter  and  a  Jet  fighter 
interceptor.    (Author) 


AD-605  388  Dlv.    18 

OTS  Prices:  HC  $2.00 /MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

PROGRAM  BUDGETING  IN  THE  DEPARTMENT  OF 

DEFENSE, 

by  David  Novick.   Sep  64,  36p   RM-4210-RC 

Unclassified  report 

This  memorandum  represents  one  chapter  in  a  forth- 
coming book.  Program  Budgeting:    Program  Analysis  and 
the  Federal  Budget,  sponsored  by  RAND  Corp. 

Descriptors:  (*Department  of  Defense,  Budgets), 
(♦Defense  systems.  Costs),  (♦Management  engineering. 
Department  of  Defense),  Personnel,  Decision  making. 
Weapon  systems.  Military  operations.  Armed  forces 
procurement.  Ordnance,  Armed  forces  budgets. 

The  significant  feature  of  the  new  planning  and  program- 
ing process  that  was  Initiated  within  the  Department  of 
Defense  in  early  1961  Is  the  approach  that  Is  taken  to 
decision-making  and  control  In  the  vital  area  of  defense 
expenditures.    Planning  is  considered  In  long-range  terms 
of  missions,  forces,  and  weapon  systems,  i.e.,  resource 
outputs,  rather  than  In  terms  of  the  standard  appropriation 
categories  of  procurement,  construction,  personnel,  etc. 
In  the  course  of  budget  review,  the  need  for  hurried 
decisions,  with  their  obvious  drawbacks,  on  major  programs 
has  been  reduced  considerably.   The  annual  budget  Is  now 
only  a  part  of  a  longer-range  plan.    The  new  process 
Incorporates  an  up-to-date.  Five- Year  Force  Structure  and 
Financial  Program,  expressed  In  terms  of  forces,  man- 
power, and  dollar  requirements.   Since  this  program 
requires  a  continuous  type  of  budget  review,  a  Program 
Change  Proposal  System  was  developed  to  aid  In  achieving 
this  requirement.    In  this  system,  approval  thresholds  are 
established  to  concentrate  attention  on  the  major  current  or 
prospective  issues,  this  being  an  obvious  application  of 
management  by  exception. 


AD-605  402 
OTS  Prices: 


Dlv.    18,  22,  23 
HC  $4.00/MF  $1.00 


Operations  Research  Center,  Mass.  Inst,  of  Tech., 
Cambridge. 

ORDNANCE  LOGISTICS  STUDIES;  IV:  DISCUSSION 
NOTES  FOR  OPERATING  SUPPLY  PERSONNEL  ON 
MATHEMATICAL  METHODS  OF  SUPPLY  CONTROL. 
Interim  technical  rept.  no.  19. 
by  Gottfried  Oppenhelmer.  May  63.  136p 
Contract  DA31  1240RD14:  Grant  DA  AROD31  124G158 
AROD  968  35 

Unclassified  report 

Rept.  on  ProJ.  Fundamental  Investigations  In  Methods 
of  Operations  Research. 

Descriptors:  (♦Logistics,  Inventory  control),  (♦Armed 
forces  supplies,  Mathematical  analysis),  (♦Military 
personnel.  Armed  forces  supplies).  Mathematical  analy- 
sis. Inventory  analysis.  Management  engineering.  Armed 
forces  budgets.  Ordnance,  Costs,  Armed  forces  procure- 
ment. Operation  research. 
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MILITARY  SCIENCES  AND  OPERATIONS  -  Division  18 


A  portion  of  the  research  done  at  the  Operations  Research 
Center  has  consisted  of  developing  new  mathematical 
methods  for  the  control  of  inventories.   The  objective  of 
this  work  has  been  two-fold:  namely.  (1)  in  the  theoretical 
mathematics  constructed  to  accept  whatever  degree  of 
mathematical  sophistication  appeared  to  emerge  naturally 
as  being  required.  (2)   to  develop  the  resulting  methods 
to  the  point  of  practical  usefulness  sufficient  to  ensure 
their  use  by  non-mathematlcally  oriented  personnel  con- 
ducting the  actual  supply  operatl<m.   At  a  result,  an  im- 
portant fraction  of  the  effort  of  the  research  staff  has  been 
devoted  to  working  personally  with  thfl  operating  supply 
people. 


AD-60S  436  Dlv.    18.  26 

OTS  Prices:  HC  $4.00/MF  $0.75 

Arizona  SUte  Univ..  Tempe.   CoU.  of  ^tness 

Administration. 

AN  INVESTIGATION  OF  THE  MANAGEMENT  CONTROL 

SYSTEM  OF  THE  STRATEGIC  AIR  COMMAND. 

Master's  thesis, 

by  Bennett  Burns  Zlnnecker.  Jul  64.  120p 

Unclassified  report 

Descriptors:  (♦Management  control  Systems,  Strategic 
Air  Command),  (♦Strategic  Air  Command,  Management 
control  systems).  (♦Tactical  Air  Command,  Management 
control  systems),  Management  planning.  Air  Force  opera- 
tions. Control  systems.  Military  requirements.  Costs, 
Malntenaixse,  Measurement,  Background,  Effectiveness. 

The  purpose  of  this  Investigation  and  aualysls  is: 
(1)  to  describe  the  scope  and  operation  of  the  Management 
Control  System  as  used  by  the  Strategic  Air  Command  and 
the  Tactical  Air  Command;  (2)  to  outline  the  requirements 
of  each  of  these  commands  for  an  Integrated  control 
system;  (3)  to  appraise  the  efficiency  sad  effectiveness 
of  the  Management  Control  System;  (4>  to  examine  the 
applicability  of  the  system  to  other  organizations;  and 
(5)  to  suggest  possible  refinements  and  corrections  to 
the  system. 


AD-605  454  Dlv.    18,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

American  Ordnance  Association,  Washitigton.  D.  C. 
FRINGE  EFFECTS  OF  VALUE  ENGINEERING.    A  SUR- 
VEY PREPARED  BY  THE  TECHNICAL  SUBCOMMITTEE, 
AOA  SPECL\L  COMMITTEE  ON  VALUH  ENGINEERING  FOR 
THE  OFFICE  OF  THE  ASSISTANT  SECRETARY  OF  DE- 
FENSE (INSTALLATIONS  AND  LOGISTICS). 
May  64,  2Sp 

Unclassified  report 

Descriptors:  (•Logistics,  Management  engineering), 
(♦Management  engineering.  Defense  systems),  (♦Defense 
systems.  Management  engineering).  Department  of  De- 
fense, Installation,  Costs,  Reliability,  Maintainability, 
Packaging,  Industries.  Statistical  anaJlysls. 

The  Department  of  Defense  Is  currently  taking  steps  to 
greatly  increase  the  application  of  value  englneerli^  tech- 
niques to  defense  equipment  and  supplies.   Since  It  is  a 
widespread  feeling  among  persons  not  directly  Involved  In 
value  engineering  work  that  value  engineering  'cheapens'  a 
product  and  lowers  its  performance  capabilities.  It  was 
requested  that  the  American  Ordnance  Association  under- 
take a  study  of  representative  items,  arbitrarily  selected, 
to  determine  ¥rt>ether  or  not  this  feeling  was  true.    It  was 
further  suggested  that  the  study  document  the  Impact  In 
terms  of  such  factors  as  reliability,  maintainability  and  other 


fringe  effects.   The  special  committee  on  value  engineering 
established  the  survey  format  and  boundaries  and  actually 
applied  value  engineering  principles  to  preparation  of  the 
survey.  Some  of  the  problems  encountered  in  preparing  this 
survey  were  ones  of  definition.    For  example,  although  it  is 
clear  what  the  difference  is  between  a  class  I  and  a  class  n 
change  to  the  individual  contractor,  it  is  possible  that  a  class 
I  change  for  a  subcontractor  would  be  a  class  n  change  for 
a  prime  contractor.   The  ground  rules  established  to  this 
problem  were:   if  the  change  necessitated  a  modification  to 
the  prime  contract,  it  was  counted  as  a  class  I  change.    If 
the  change  did  not  require  a  contract  modification  to  the 
prime  contract.  It  was  counted  as  a  class  n  chai^. 


AD-605  476  Dlv.    18,  28.  32 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

SIMULATION  OF  DECISIONMAKING  IN  CRISES:  THREE 

MANUAL  GAMING  EXPERIMENTS. 

Memo.  rept. 

by  H.  Averch  and  M.  M.  Lavln.  Aug  64.  4^ 

RM-4202-PR 

Contract  AF49  638  700 

Unclassified  report 

Rept.  on  ProJ.  Rand. 

Descriptors:  (♦National  defense.  Decision  maJdng). 
(♦Decision  making.  Game  theory).  (♦Game  theory.  Decision 
making).  Political  science.  Defense  systems.  Military 
operations.  Cold  war.  Arms  control.  Limited  war.  Public 
opinion.  Behavior,  Department  of  Defense,  Europe, 
United  States  government,  USSR. 

Gaming  techniques  used  In  examining  three  hsrpothetlcal 
European  crises  occurring  In  the  late  1960s  are  described. 
The  alms  in  this  gaming  were  to  identify  some  of  the  politi- 
cal and  military  constraints  that  affect  national  decision- 
making during  crises;  to  discern  whether  or  not  common 
patterns  of  action  appear  In  different  crises;  and  to  Infer 
military  requirements  in  crises.   On  the  basis  of  the  recent 
gaming  e^qwrience,  observations  and  judgments  are  ad- 
vanced about:  (1)    The  effects  of  our  three  game  structvires 
on  decisionmaking,  and  the  quality  and  quantity  of  decisions 
in  these  games  compared  with  decisions  in  .real  crises; 
(2)  the  escalation  of  violence  In  the  games  as  qpposed  to  that 
In  real  crises;  (3)  the  Impact  of  Internal  and  external  in- 
formation flows  on  our  game  declsl(Mis;  and  (4)  typical 
questions  Identified  by  these  plays  as  deserving  further 
stu^y. 


AD-605  484  Dlv.    18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

THE  ROLE  OF  AIRPOWER  IN  PROVIDrJG  TACTICAL 

MOBILITY  IN  PAST  COIN  OPERATIONS, 

by  A.  H.  Peterson.   Sep  64.  lOp   P-2968 

Unclassified  report 

Paper  is  abstracted  from  Information  develcqied  at 
Symposium:   The  Role  of  Alrpower  In  Counter-Insurgency 
and  Unconventional  Warfare,  held  at  the  RAND 
Washington  Offloe,  14-18  January  1963. 

Descriptors:  (*Symposla,  Aerial  warfare),  (♦Aerial 
warfare.  Unconventional  warfare),  (♦Counter insurgency. 
Aerial  warfare).  Air  transportation.  Limited  war. 
Military  tactics.  Air  force  openti^Ma. 

The  objectives  of  the  symposium  were  to  collect  relevant, 
detailed  background  Information  from  examples  of  past 
counterlnsurgency  and  unconventional  warfare  campaigns 
and  to  identify  subjects  suitable  for  fiurtber  research.   It 
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was  expected  that  such  information,  examined  with  the 
enylrooments  of  those  past  campaigns  firmly  in  mind, 
would  suggest  lessons  for  ciirrent  and  future  air  operations 
and  witen  considered  within  the  context  of  advanced 
technology,  could  provide  guidance  for  future  planning  and 
hardware  development. 


these  political  costs  be  reduced,  or  are  tbey  likely  to  be 
offset  by  the  political  costs  of  failing  to  make  a  stand. 
Implicitly,  or  explicitly,  these  questions  are  answered  in 
sharply  different  ways  by  the  two  contrasting  views  at 
deterrence. 


AD-605  502  Dlv.    18 

OTS  Prices:  HC  |0.50/1£F  $0.50 

Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 

AIR-FILTER  SHIELOING  FOR  EMERGENCY 

SHELTERS, 

by  N.  Oldson.  C.  A.  Dittus  and  W.  R.  Neblsen. 

19  Aug  64,  Up 

ProJ.  Y  FOll  05  02  344 

NCEL  R326 

Unclassified  report 

Deecrlptors:   (*SheIters,  Air  intake  filters),  (*Alr  ■ 
intake  filters,  Radloaotive  fallout),   (^Radiation  hazards. 
Shelters),  Particle  size.  Shielding,  Air  pollution.  Nuclear 
explosions. 

Experiments  were  conducted  to  show  wiilch  particle  sizes 
of  fallout  falling  from  altitudes  of  10,000  feet  or  more  would 
be  drawn  Into  a  typically  protected  shelter  air  intake.   Re- 
sults indicated  that  practically  no  particles  over  60  microns 
in  dlam^er  would  be  captured.   Some  particles  in  the  30-  to 
60-mlcron-dlameter  size  range  were  captured,  and  almost  all 
particles  below  30  microns  In  diameter  were  captured.  Cal- 
culations made  on  two  fallout-size  distributions  and  three 
radioactivity  levels  indicate  no  significant  hazard  from 
material  collected  on  the  shelter  air  filters.  Side-opening 
blast-closure  devices,  such  as  the  AMF  and  OCD  units,  re- 
quire additional  protection  to  ke^  fallout  from  being 
c^atured  by  the  high  velocities  at  the  inlet.   Shelters  close 
to  atomic  blasts  are  likely  to  be  subject  to  dangerous 
amounts  of  all  sizes  of  particles  coming  from  lower  alti- 
tudes. These  shelters  must  have  all  Intakes  closed  during 
the  danger  period.   (Author) 


AD-605  505  Div.    18.  32 

OTS  Prtces:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 

THE  USES  AND  LIMITATIONS  OF  NUCLEAR 

DETERRENCE  IN  ASIA, 

Iqr  Charles  Wolf.  Jr.   Aug  64.  18p   P-2958 

Unclassified  report 

Descriptors:  (*Nuclear  warfare,  Asia),  (*Deterrence. 
Nuclear  weapons),  (*Forelgn  policy.  Nuclear  weapons). 
Communism,  Military  tactics.  Armed  forces  (Foreign), 
Counterlos urgency.  China.  Political  science.  USSR. 

The  basic  question  of  the  threshold  of  stimulus, 
provocation,  or  violence,  at  which  a  U.  S.  nuclear  response 
becomes  sufficiently  credible  to  be  an  effective  deterrent  is 
examined.  Clearly,  the  threshold  question  conceals  a 
number  of  complex  Issues.  In  Asia  no  less  than  In  Europe. 
Would  the  use  of  nuclear  weapons  be  militarily  effective. 
(Are  there  tactical  targets  within  the  objective  area  that  can 
be  more  effectively  destroyed  with  nuclear  weapons  than 
with  ether  means,  without  inflicting  more  significant 
damage  oo  friend  than  foe.   If  not.  then  is  geographic 
escalation  with  nuclear  weapons  against  targets  outside  the 
tactical  area  likely  to  be  more  effective  than  ccMiventional 
weapons  in  relieving  the  military  threat.   Is  there  a  risk 
that  use  of  nuclear  weapons  will  involve  the  Soviet  Union  in 
further  escalation  moves.,  etc.)  Are  the  political  coats  of 
using  nuclear  weapons  likely  to  lie  too  great  In  relation  to 
military  effectiveness  to  make  their  use  credible.   Can 


AD-605  673  Dlv.   18,  23 

OTS  Prices:  HC  12.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

ESTIMATING  PERSONNEL  AND  EQUIPMENT 

REQUIREMENTS, 

by  W.  W.  Haythom  and  B.  W.  PlckreU  1  Jul  59,  36p 

B-129 

Unclassified  report 

Descriptors:  (*Weapon  systems.  Management  planning), 
(*Air  force  personnel.  Military  requirenoents),  ('Logis- 
tics, MilitaiV  requirements).  Air  force  equipment.  Mathe- 
matical prediction,  Blanagement  control  systems.  Opera- 
tions research.  Maintenance.  Malfunctions,  Training. 


AD-605  745  Dlv.    18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

SOME  SOVIET  VIEWS  ON  AIR  STRATEGY  (4  ARTICLES). 

by  L  V.  Kravtsov.  A.  Kravchenko,  A«  Polyakov,  and 

B.  Aleksandrov.  3  Apr  58,  lOp  T-84 

TT   64  71364 

Unclassified  report 

Trans,  of  excerpts  from  Sovetskaya  Aviatslya  (USSR) 
1957,  15  Aug;  17  Aug;  11  Sep;  Vestnlk  Vozdushnooo  Flota 
(USSR)  1957,  V.  39/40,  no.  12.  p.  80. 

Descriptors:   (•Military  strategy,  Aerial  warfare), 
(•Aerial  warfare,  MUltary  strategy).  Strategic  Air 
command.  Air  defense  conomand.  Nuclear  warfare. 
Nuclear  weapons.  Drones,  Propaganda,  Defense  sys- 
tems, USSR,  United  States,  Periodicals,  Newspapers. 

Partial  translations  of  several  Soviet  articles  on  air 
strategy,  particularly  on  the  state  cf  the  art  In  the  United 
SUtes.  are  presented.  The  translated  portion  of  the  first 
article  concerns  Itself  with  the  Soviet  view  of  U.S.  -  NATO 
strategic  doctrine.  The  next  three  excerpts  are  from  a 
Soviet  air  foroe  newspqjer.   Two  of  them  also  deal  with  the 
American  air  strategy;  the  third  discusses  the  Impact  at 
modem  air  technology  on  the  conduct  of  war. 


AD-605  767  Dlv.   18,  23 

OTS  Prices:  HC  ILOO/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

ANTI-ATOMIC  DEFENSE  IN  THE  SOVIET  AIR  FORCE: 

EACH  AIRMAN  SHOULD  HAVE  BETTER  KNOWLEDGE 

AND  SKILL  IN  ANTI-ATOBflC  DEFENSE. 

5  Mar  58.  8p  T-83 

TT  64  71348 

Unclassified  report 
Trans,  from  Sovetskaya  Aviatslya  (USSR)  1957,  14  Dec. 

Descriptors:  (*Alr  foroe  training,  USSR),  Air  force  per- 
sonnel. Nuclear  warfare,  Radiatioo  hazards.  Defense 
systems.  Communism.  Armed  forces  (Foreign). 

At  the  foundations  of  the  training  of  Soviet  soldier-airmen 
Is  a  principle  —  to  teaoh  that  wUoh  Is  essential  to  know 
for  fighting  a  war.  To  assume  the  successful  realization  of 
thU  principle  under  present  conditions  means  to  show 
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oonstant  Interest  in  the  thorough  study  and  training  In 
•nti-atomlo  defense  under  various  conditions  of  military 
operations.  Training  under  conditions  approximating  actual 
batUe  conditiotts.  which  take  into  aooount  a  possible  atomic 
attack  wiU  help  to  round  out  the  reactions  of  Soviet  airmen, 
will  develop  in  them  a  high  level  at  morale-fitting  qualities. 
All  this  will  contribute  to  the  furttwr  growth  of  the  figWrw 
power  of  the  Soviet  Air  Foroe.  * 


AD-606  796  Dlv.    18 

OTS  Prices:  HC  $6.00/MP  $1.00 

American  Machine  and  Foundry  Co.,  Stamford,  Conn. 

LOGISTICAL  OVBR-THE-SHORE  lUXTS)  SYSTEMS 

STUDY. 

Phase  I  rept..  | 

by  P.  SUverman.  O.  Bott.  J.  Georg^ 

Jun  64,  160p 

Contract  DA44  177AMC23T,  ProJ.  U)621801A266 

TRECOMTR64  26  Unclassified  report 

Descr^itors:  (•Logistics,  Armed  forces  transportation), 
(•Cargo  ships,  Logistics),  Systems  engineering.  MilitaiV 
personnel.  Armed  fbroes  siqipIieB,  Shippii^  (Marine), 
Amphibious  operations.  Naval  vessels  (Siq>port),  Landing 
craft.  Yard  craft.  Effectiveness,  HeUcopters.  Costs. 
Handling,  Equations.  Simulation,  Compitters. 


and  H.  Boesung. 


The  need  to  analytically  define  conmlex  interphase  re- 
lationsh^s  between  the  numerous  elements  of  typical 
logistics-over-the-sbore  operations  under  varying 
operating  conditions  provides  the  basis  for  this  study. 
Data  related  to  LOTS  are  compiled,  and  decision  rules 
for  varying  data  in  response  to  varying  operating  condi- 
tions are  established.  A  rationale  for  computer  simulation 
to  test  for  potential  Improvements  in  LOTS  productivity 
is  developed.  In  addition,  a  method  of  measuring  effective- 
ness of  Improvement  candidates  is  derived. 


AD-606  032  Diy.    18 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Callt 

THE  ROLE  OF  SCIENCE  IN  MODERN  WARFARE, 

by  G.  L  Pokrovskll.  21  Feb  58,  4^  T-80 

TT  64  71433 

Unclassified  report 

Trans,  of  Voennaya  Mysl*  (USSR)  1966.  Mar,  p.  19-32. 

Descriptors:   (•Warfare,  Scientific  research),  (•Nuclear 
we^XMis,  USSR).  (*Nuclear  warfare.  Scientific  research). 
Detection,  Rockets,  Civil  defense.  Defense  systems. 
Weapon  systems.  Communication  systems.  Ordnance, 
Logistics,  Nuclear  powered  vessels.  Submarines, 
Nuclear  bombs.  Aircraft,  Armed  forces  (Foreign), 
Armed  forces  transportation.  Economics.  Mllitazy 
strategy. 

Major  General  PokrovskU's  opinions  on  new  developments 
In  military  affairs  were  made  available  February  5.  1958. 
The  present  article  has  a  different  kind  of  Interest  for  us 
because  It  was  published  In  March.  1955.   Many  of  the  de- 
velopments that  Pokrovskli  then  thought  of  as  possibilities 
have  since  been  brought  to  fruition.  The  possibility  of 
employing  atomic  weapons  secretly  by  masking  their  ex- 
plosive action  fiDm  detection  devices  is  discussed.  A 
descrlptlpn  of  rockets  Implies  great  stunUness,  since 
♦he  conqmnent  parts  of  the  rockets  are  said  to  be  readily 
moJ^Ie.  Although  these  are  described  as  'long-range 
rockBts'  it  Is  not  clear  from  the  text  that  rockets  with 
the  ranges  of  ICBM's  rather  than  IRBM's  are  being 
described.  Tl»e  employment  of  deep  mines  for  civil  de- 
fense is  described.   Development  of  earth-moving 
machinery  and  excavating  machinery  is  advocated. 
^>eculatlon  on  the  technical  problems  of  under-lce 
navigation  for  atomic  submarines  Is  Included. 
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19.  Navigation 


AD-605  197  Dlv,    19,  8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Navy  Electronics  Lab.,^San  Diego,  Calif. 

OMEGA  NAVIGATION  CAPABILITY  BASED  ON 

PREVIOUS  MONITORING  AND  PRESENT  PREDICTION 

ABILITY, 

by  E.  R.  Swanson.    5  Jiin  64,  32p 

Task  6101 

NEL  1226 

Unclassified  report 

Descriptors:  (*Radio  navigation.  Effectiveness), 
(*Hyperl»Uc  navigation.  Effectiveness),  Very  low 
frequency,  Radio  waves,  Propagation,  Phase  shift. 
Diurnal  variations.  Phase  measurement.  Radio  interfer- 
ence. Errors,  Statistical  analysis.  Navigation. 

Thirty-five  individual  days  of  recorded  phase  differences 
were  selected  at  random  and  compared  with  predictions  ob- 
tained from  present  diurnal  theory  using  present  phase 
velocities.    The  average  resultant  rms  discrepancy  was 
10.4  eels  (an  abbreviation  for  centllanes,  corresponding  to 
•per  cent  of  cycle').   This  implies  a  24-hour  navigation 
capability  of  about  1  nautical  mile  (c.e.p.)  assuniing  geome- 
try expected  in  a  worldwide  operational  system,  but  using 
only  present  radiated  power  and  prediction  ability.   (Author) 


AD-605  409  Dtv.    IS,  1,  12 

OTS  Prices:  HC  $7.00/MF  $1.50 

Federal  Scientific  Corp.,  New  York. 

STAR  IDENTIFICATION  BY  OFTICAl  RAl  lATION 

ANALYSIS. 

Rept.  for  May  62-Jan  64. 

Jan  64,  316p 

Contract  AF33  657  8184,  Pro).  4200,  Task  420006 

AL  TDR64  13 

Unclassified  report 
Subcontract  to  Polarad  Electronics  Corp. 

Descriptors:  (*Stars,  Identification),  {*Celestlal 
naviagation.  Feasibility  studies),  («Stellar  map  matching. 
Space  naviagation).  Optical  properties,  Measurement, 
Photometers,  Filters  (Electromagnetic  wave),  Star 
trackers.  Celestial  guidance.  Navigation.  Guidance, 
Aerospace  craft.  Astrophysics. 

The  purpose  of  this  investigation  is  to  determine  the 
feasibility  of  recognizing  stars  by  means  of  their  optical 
radiation  characteristics  for  use  in  the  guidance  and 
naviagation  of  aerospace  vehicles.   It  Is  concluded  that 
there  are  three  easily  measured  Independent  parameters 
from  the  radiation  of  individual  stars  which  permit  unique 
recognition  of  the  brightest  stars  above  the  earth's 
atmosphere.    The  report  proceeds  by  analyzing  and 
answering  the  following  questions :    (a)  What  parameters  are 
Intrinsic  to  a  star    (b)  Which  of  these  Intrinsic  parameters 
can  be  easily  measured  by  radiation  analysts    (c)  Using  the 
accurate  spectral  data  for  bright  stars  which  are  reprinted 
In  this  report,  can  recognition  be  accomplished  with  the 
measurable  parameters  and  (d)  What  Is  a  practical  means 
for  accomplishing  Identification  In  a  tactical  situation. 
( \uthor) 


AD-605  633 
OTS  Prices: 


Dlv.    19 
HC  $2.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

AIRCRAFT  NAVIGATION  BY  SATELLITE, 

by  H.  A.  Myers.  Sep  62,  3^    P-2623         Unclassifiec^  report 


Descriptors:  (*Navlgatlon  satellites.  Feasibility 
studies),  ('Doppler  navigation.  Navigation  satel- 
lites). Supersonic  planes,  Inertlal  navigation.  Least 
squares  methods.  Errors. 

Aircraft  navigation  using  doppler  and  orbital  information 
transmitted  from  a  satellite  Is  shown  to  be  feasible,  at 
least  in  a  limited  sense.    The  least  squares,  differential 
correction  method  of  computation  Is  used.    If  sufficiently 
accurate  velocity  Information  can  be  provided,  this  ap- 
proach could  yield  positions  for  long-range  aircraft  thsX 
are  an  order  of  magnitude  more  accurate  than  have  been 
achieved  with  other  world-wide,  all-weather,  all-altitude 
systems,  such  as  doppler  and  Inertlal  navigators.    The 
least  squares,  differential  corrections  solutions  for  both 
position  and  velocity  do  not  converge  for  reasonable  Initial 
errors.   Therefore,  accurate  aircraft  velocity  components, 
such  as  those  provided  by  a  doppler  navigator,  must  be 
known.    For  one  knot  velocity  errors  the  position  of  a 
500-knot  aircraft  can  be  determined  to  one-half  nautical 
mile  or  better  for  latitudes  up  to  70  degrees.    (Author) 


AD-605  819  Dlv.    19,  12,  25 

OTS  Prices:  HC  $5.00/MF  $1.00 

Radio  Corp.  of  America,  Camden,  N.  J. 

FEASIBILITY  OF  TECHNIQUES  FOR  A  DOPPLER 

OPTICAL  NAVIGATOR. 

Final  rept.  for  Jtm  63-Jun  64, 

by  W.  J.  Hannan,  L.  J.  Nicastro,  T.  E.  Penn.  and 

J.  Vollmer.    Sep  64,  160p 

Contract  AF33  657  11458,  ProJ.  4427,  Task  442703 

AL  TDR64  209 

Unclassified  report 

See  also  AD-434  227. 

Descriptors:  (*Doppler  navigation.  Lasers),  ('Navlga- 
tlonal  aids,  Spacebome),  ('Lasers,  Doppler  navigation), 
Doppler  effect.  Guidance,  Ground  speed.  Measurement, 
Satellites  (Artificial),  Electromagnetic  waves.  Optical 
equipment.  Gallium  compounds.  Arsenides,  Electron 
optics.  Feasibility  studies. 

The  objective  of  this  program  was  to  determine  the 
feasibility  of  novel  laser  techniques  for  Doppler  optical 
navigation.    The  ultimate  performance  goal  is  the  measure- 
ment of  ground  speed  of  a  satellite,  traveling  at  a  velocity 
of  10,000  meters  per  second  at  an  altitude  of  300  miles, 
with  an  accuracy  of  5  meters  per  second.    Either  of  two 
approaches  can  be  used  to  instrument  a  Doppler  optical 
navigator — the  continuous-wave  approach  or  the  subcarrier 
approach.    The  results  of  the  investigation  of  the  subcarrier 
reveal  that  it  offers  a  potential  advantage  over  a  microwave 
system  for  high-altitude  applications,  but  at  the  present 
state  of  the  art  the  laser  transmitter  power  required  at 
these  altitudes  cannot  be  realized.    For  low-altitude  appli- 
cations the  subcarrier  approach  offers  no  great  advantage 
over  conventional  microwave  systems.    However,  for  appli- 
cations such  as  orbital  rendezvous,  where  the  range  is 
relatively  short  and  the  radial  rather  than  the  tangential 
velocity  is  to  be  measured,  the  advantages  of  the  sub- 
carrier  approach  can  be  realized.    For  satellite  velocities 
the  extremely  high  Doppler  frequencies  which  would  be 
generated  in  the  cw  mode  are  prohibitively  high  for  handling 
by  state-of-the-art  techniques,  while  for  the  low-altitude 
aircraft  environment  the  cw  approach  is  potentially  capable 
of  better  performance  than  microwave  systems.    (Author) 


AD-605  917  Dlv.    19 

OTS  Prices:  HC  $4.00/MF  $0.75 

Instrumentation  Lab.,  Mass.  Inst. /^f  Tech..  Cambridge. 
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COMPENSATION  OF  A  SAMPLE  DAJTA  CONTACTOR 

SERVO.  TT 

Master's  thesis,  | ' 

by  Patrick  B.  Hutchlngs,  Jr.   May  50,  113p  T-222 

Contract  AF04  647  303,  ProJ.  52  156| 

1 1      Unclassified  report 

Descriptors:  ('Control  systems,  Navigation), 
(•Accelerometers,  Feedback),  Nonlinear  systems. 
Navigation  computers,  Digital  systems.  Position  finding. 
Reliability,  Performance  (Engineering),  Transducers, 
Analog  computers.  Time,  Accelerf^oo,  Servomechanisms. 


The  thesis  is  concerned  with  the  anijysls  and  compensa- 
tion of  a  sample  data  contactor  feedback  control  system. 
This  accelerometer  system,  called  a  pulse  restrained 
accelerometer  (PRA),  presents  velocity  information  in 
increments  of  velocity.    The  thesis  presents  an  analysis 
procedure  for  determining  the  behavior  of  the  PRA  system 
for  rero  input  acceleration.    The  analysis  is  extended  by 
heurisitlc  methods  to  predict  the  response  of  the  system 
to  steps  and  ramps  of  input  acceleration.    A  simulation 
of  the  problem  on  an  analogue  comp«ter  provides  a  check 
on  the  analysis  and  indicates  areas  ©i  further  study.  (Author) 


Dlv.,  AVCO  Corp., 


AD-606  019  Div.    19,  12,  30 

OTS  Prices:  HC  $4.00/MF  $1.00 

Research  and  Advanced  Developmen : 

Wilmington,  Mass. 

LOW-THRUST  VEHICLE  GUIDANC^  STUDY:   VOLUME 

n,  PARTS  n  AND  m. 

Final  rept., 

by  James  S.  Miller,  John  M.  Dahlen<  and  Robert  J.  Magee. 

Aug  61,    134p   R-333,  v.  2,  pts.  2  an^  3 

Contract  AF04  647  305  1 

I  Unclassified  report 

Subcontract  to  Instrumentation  Lab.4  ^ass.  Inst,  of  Tech., 
Cambridge. 


Descriptors:   (*Navigation  oomputQ^s,  Space  probes), 
(^Celestial  guidance,  Instrumentation),  ('Space  probes). 
Celestial  guidance),  ('Space  navigation.  Space  probes), 
Lunar  probes.  Arc-jet  engines.  Thrust  vector  control 
systems,  Tracking  telescopes.  Attitude  control  sys- 
tems. Gyro  stabilizers.  Gimbals,  Digital  con:4)uters. 


NAVIGATION  •  Division  19 


Sextants.  Infrared  detectors.  Numerical  methods  and 
procedures,  ReliabUity.  Operation,  Feasibility  studies. 

This  report  considers  various  aq>ects  of  the  guidance  of 
a  low-thrust  vehicle.   The  report  is  divided  into  three 
parts:  theory,  guidance  system  implementation,  and 
space  sextant  feaslbUity  demonstration.   The  first  part 
on  theory  presents  a  guidance  scheme  suitable  for  use 
on  an  aro-Jet  vehicle  in  an  earth  to  lunar  orbiting  mis- 
sion. Numerical  results  are  presented  which  demon- 
strate the  capability  and  performance  of  this  scheme. 
The  second  part  presents  implementation  schemes  for 
a  self-contained  guidance  and  attitude  control  system 
for  a  lunar  reconnaissance  mission.    The  system  uses 
a  precise  automatic  space  sextant  sv5)ported  by  two 
mechanical  degrees -of-freedom  as  a  primary  source 
of  guidance  and  attitude  control  information.   The  third 
part  reports  on  a  laboratory  experimental  program  to 
demonstrate  the  feaslbUity  of  the  space  sextant.   In- 
cluded are  a  physical  description  of  the  instrument 
and  conq>lete  error  analysis.   (Author) 


AD-606  020  Div.    19,  1,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

^ace  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
NONLINEARrriES  IN  THE  STEADY-STATE  OPERATION 
OF  THE  PENDULOUS  INTEGRATING  GYRO  ACCELE- 
ROMETER, 
by  R.  Zacharias.   Apr  59,  1:^   STL-TN-590000-00255 

Unclassified  report 

Descriptors:  (* Accelerometers,  Operation),  (*Gyro- 
scopes,  Accelerometers),  Servomechanisms,  Nonlinear 
systems.  Gimbals,  Vector  analysis. 

The  purpose  is  to  present  the  development  of  equations  of 
motion  which  describe  the  operation  of  the  pendulous 
integrating  gyro  accelerometer.  The  degree  of  complexity 
which  these  equations  may  assume  is  limited  primarily  by 
one's  diligence  in  detailing  all  the  various  effects  known  to 
influence  accelerometer  operation.   In  order  to  highlight  the 
effect  of  servo  stiffness,  input  motor  axis  misalignments, 
and  gyro  rotor  misaUgnments  on  accelerometer  linearity, 
other  effects,  although  perhs^s  equally  or  more  important, 
are  neglected.   (Author) 
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20.  Nuclear  Physics  and 
Nuclear  .Chemistry 


AD-605  127  Div.    20 

OTS  Prices:  HC  $1.00/MF  $0.50  ^ 

RAND  Corp:.  Santa  Monica.  Calif. 

ON  THE  PRINCIPLE  OF  INVARIANT  IMBEDDING  AND 

ONE-DIMENSIONAL  NEUTRON  MULTIPLICATION, 

by  Richard  Bellman,  Robert  Kalaba,  and  G.  Milton  Wing. 

19  Dec  56.  lOp   P-996 

Unclassified  report 

Descriptors:  (*Neutron  reactions.  Fission),  (♦Fission. 
Neutron  reactions).  Neutron  flux.  Invariance.  Equations. 
Functions.  Probability,  Partial  differential  equations. 
Fast  neutrons.  Thermal  neutrons. 

A  new  method  is  introduced  for  treating  problems 
involving  neutron  multiplication  by  fission,  with  special 
regard  to  questions  of  critical  mass  and  distribution  of 
neutrons.   The  results  derive  from  applications  of  the 
principle  of  invariant  imbedding,  which  was  Introduced  and 
discussed  in  two  previous  papers  (see  AD-605  023. 
AD-605  114).  (Author) 


AD-605  165  Div.    20 

OTS  Prices:  HC  $0.50/MF  $0.50 

Naval  Research  Lab.,  Washington,  D.  C. 

ANALYSIS  OF  ERRORS  IN  BUBBLE  CHAMBER  TRACK 

MEASUREMENTS. 

Interim  rept., 

by  R.  G.  Glasser.    7  Aug  64,  2^ 

NRL  6150 

Unclassified  report 

Descriptors:  (*Partlcle  trajectories,  Measurement), 
(•Bubble  chambers.  Errors),  (*Radiation  measurement 
systems,  Bubble  chambers).  Programming  (Computers), 
Matrix  algebra.  Numerical  analysis,  Elementary  particles. 

The  general  procedures  of  propagation  of  errors  were 
applied  to  derive  error  estimates  for  the  quantities  derived 
in  the  geometrical  reconstruction  of  tracks  and  points  in 
space  from  overdetermlned  stereoscopic  measurements. 
Formulas  are  given  which  are  suitable  for  use  in  computer 
programs  such  as  PACKAG.   The  sources  of  error  expllcltl] 
considered  are  measurement  errors  and  multiple  scattering 
errors.    All  computations  use  a  Gaussian  approximation  to 
the  distribution  function.  (Autboi) 


AD-605  242  Div.    20,  2 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  C»ilo. 

SPARK  COUNTER  FOR  RECORDING  PARTICLES  OF 

COSMIC  RADIATION, 

by  M.  I.  Pak  and  Yu.  T.  Lukin.    25  Aug  64,    14p 

FTD  MT64  45,  TT  64  71294 

Unclassified  report 

Edited  machine  trans,  of  Akademiya  Nauk  Kazakhskol 
SSR.  Alma  Ata.  Instltut  Yademoi  Fiziki.  Trudy,  1963. 
V.  6,  p.  105-111. 

Descriptors:   (*Cosmlc  rays.  Radiation  measurement 
systems),  (^Radiation  measurement  systems.  Sensitivity), 
Circuits,  Effectiveness,  Electrical  properties.  Voltage, 
Electric  fields.  Calorimeters,  USSR. 


A  recommendation  is  made  for  selection  of  the  magnitude 
of  the  spark  counter  feed  voltage.   It  is  shown  that  spark 
counter  effectiveness  depends  not  only  on  the  electric  field 
strength,  but  also  on  otiier  design  features  of  the  counter 
when  the  other  parameters  are  identical.    A  spark  counter  of 
area  23  X  34  sq.  cm,  and  gap  magnitude  of  1.5  mm  may  be 
applied  in  vrork  with  an  ionization  calorimeter  for  research 
on  particles  of  cosmic  high-energy  radiation.    (Author) 


AD-605  305 
OTS  Prices; 


Div.    20 
HC  $4.00/MF  $0.75 


Princeton  Univ.,  N.  J. 

A  MEASUREMENT  OF  PROTON- PROTON  POLAR- 
IZATION AND  TRIPLE  SCATTERING  PARAMETERS  D,  R, 
A,  AND  A'  AT  430  MEV. 
Technical  rept.  no.  33, 
by  Richard  F.  Roth.    30  Jul  64,  122p 
Contract  Nonrl858  06 

Unclassified  report 

Descriptors:  (•Proton  beams.  Polarization),  (♦Proton 
scattering.  Measurement),  Proton  reactions,  Nuclear  spins. 
Particle  accelerator  targets,  Radiation  measurement 
systems. 

The  polarization  parameters  P,  D,  R,  A,  and  A'  were 
measured  at  7  scattering  angles  between  30  degrees  and 
120  degrees  In  the  center  of  mass  with  an  incident  energy 
of  430  MeV.    A  56%  polarized  beam  was  prepared  by 
scattering  on  an  Internal  beryllium  target  In  the  Chicago 
Synchrocyclotron.    A  liquid  hydrogen  target  was  used  for 
the  p-p  scattering  and  the  outgoing  polarization  was 
analyzed  with  a  third  scattering  In  the  carbon  plates  of  a 
spark  chamber.    The  scattering  asymmetry  was  determined 
by  fitting  the  data  to  a  distribution  by  the  maxlmum-llkell- 
hood  method.    The  analysing  power  of  the  spark  chamber  as 
a  fiwction  of  energy  was  measured  in  beams  of  Icnown 
polarization.    The  beam  polarization  before  and  after  the 
p-p  scattering  was  manipulated  with  a  solenoid  and  two 
bending  magnets.    During  a  5-weeks  run,  1,400,000 
pictures  were  taken.    The  pictures  were  scanned  and 
measured  on  angular  encoding  machines  with  a  least  count 
of  1/3  degree.    The  measurements  are  compared  with  the 
extrapolations  of  several  phase  shift  and  resonance  analyses 
of  experimental  data  at  higher  and  lower  energies.  (Author) 


AD-605  458 
OTS  Prices: 


Div.    20,  25,  30 
HC  $6.00/MF  $1.25 


United  Nuclear  Corp..  White  Plains,  N.  Y. 

UNC-SAM,  A  FORTRAN  MONTE  CARLO  SYSTEM  FOR 

THE  EVALUATION  OF  NEUTRON  OR  GAMMA-RAY 

TRANSPORT  IN  THREE-DIMENSIONAL  GEOMETRY, 

by  B.  Elsenman  and  F.  R.  Nakache.    31  Aug  64. 

213p   UNC-5093 

Contract  DA30  0690RD3625,  ProJ.  2187 

Unclassified  report 

Descriptors:  (*Monte  Carlo  method.  Neutron  transport 
theory).  (♦Neutron  transport  theory,  Monte  Carlo  method), 
(♦Gamma  rays.  Transport  properties),  (♦Programming 
(Computers).  Monte  Carlo  methods).  Programming 
languages.  Neutrons,  Geometry. 

A  code  system  (called  UNC-SAM)  which  evaluates  the 
transport  of  neutrons  or  gamma  rays  using  Monte  Carlo 
methods  in  complex  three-dimensional  geometry,  has  been 
written  In  FORTRAN  for  the  Control  Date  Corporation 
1604-A  computer.   The  code  will  calculate  fluxes,  flux 
dependent  functionals  such  as  doses,  and  their  stantard 
deviations  In  geometry  comprised  of  rectangular  parallel- 
epipeds which,  in  turn,  may  contain  spheres,  cylinders, 
parallelepipeds,  or  wedges.    In  order  to  Increase  the 
efficiency  of  the  Monte  Carlo  transport  game,  UNC-SAM 
uses  an  importance  sampling  technique.    In  addition.  In 
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the  putlouUr  oaae  of  eraluating  nMtran  fluxes  in  small 
▼Glume  det«otors,  a  scoring  by  analytical  estimation 
r«terr«d  to  aa  flux  at  a  point  la  enidojred.   (Autbor) 


AD-606  493  Dlr.   20,  35 

OTS  Prioea:  HC  $1.00/MF  $0.50 


Israel  Ihat.  of  Tech.,  Haifa. 

MATRIX  ELEMENTS  FOR  POLARIZED  FERMION 


SCATTERING. 

Sclentiflc  rept.  no.  1, 

by  Mlcha  Hofrl  and  Aaher  Peres. 

Grant  AF  EOAR64  20 

ARL  64  163 


I  Apr  64.  18p 


Unolasaifled  report 


Deacriptora:  (♦Fermions,  Nuclear  scattering), 
(♦Nuclear  acattertng,  Fermions),  Electrons,  Nucleona, 
Nuclear  spins.  Polarization,  Operators  (Mathematics), 
Matrix  algebra.  Equations,  Tablef ,  Israel. 


AD-605  619  DlT.    30,  33 

OTS  Prices:  HC  11.00/MF  $0.50 


Radiation  Effects  Information  Center,  ColumbuB.  Ohio. 
MONTHLY  ACCESSION  LIST  COOKIXNATE  INDEX.    PART 
n  FOR  ACCESSION  LISTS  FROM  OCTOBER  1,  1963  TO 
AUGUST  31,  1964. 
10  Sep  64,  30p 

Unolaaalfied  report 

A  portion  of  the  original  document  oontains  fine  detail 
which  may  make  reading  of  photocopy  dlffloult. 

Deacrtptors:  (♦Radiation  effects.  Indexes),  (♦Indexes, 
Radiation  effects),  (♦Information  retrieral.  Radiation 
effects).  Reports,  Subject  indexing,  Artlclea,  Abstracting, 
Radiation  damage,  M«terlala.        i 

The  Radiation  Effects  Information  denter  staff  have 
determined  that  the  Montiily  Accession  List  is  being  used 
for  retroapectlTe  searches  aa  well  as  a  current  awareneas 
facility.   Cooaequeotly,  the  staff  and  the  sponsor  feel  that 
■n  adequate  index  should  be  supplied  to  serve  as  a  n^ild 
search  tool.   The  inverted  oono^-*«oordinate  index  la 
baaed  upon  terms  generated  in  the  ElEIC  subject  files.    The 
index  la  cumulative  throughout  the  year,  and  the  staff  will 
provide  a  dual  dictionary  at  the  end  of  each  contract  year 
to  facilitete  the  retrospective  search  capabilities  for  the 
accession  list  abstracts.   The  IndeK  is  subdivided  into  two 
sectioiia.   The  first.  Radiation  Envtronmant,  includes 
dosimetry  and  energy  aspects  of  all  electromagnetic  and 
particulate  radiation  aouroes,  witfai  the  exception  of  apace 
radiation.  Section  two  deala  with  materlala,  propertlea, 
secondary  environment  (including  vpaoe  environments), 
devioes,  and  all  other  subject  conce|>ts.    An  author  section 
and  a  generating  organization  sectlan  will  be  added  to  the 
index  quarterly.    Under  each  concept  term  in  the  index  are 
llated  ttie  accession  numbers  of  the  abstracts  wliich  have 
been  indexed  by  that  term.   Links  have  been  added  «4iere 
neceasaiy  to  obviate  improper  coonUnatton  witii  the 
resulting  falae  retrieval.   Experle«ee  demoostrated  ttiat 
only  four  of  the  proposed  EJC  standard  role  indicators 
would  have  been  required  with  any  significant  numt>er  of 
ttte  eotriea. 


AD-605  734  Div.   30,  18 

OTS  Prloeai  HC  $3.00/MF  $0.50 


Foreign  Tech.  Div.,  Air  Force  SyaUms  Command. 
Wrlght-Pattersoo  AFB,  Ohio. 
CONCERNING  NEW  APFUCATKWS  OF  THERMONU- 
CLEAR REACTIONS, 


37  Aug  64,  3<H;> 

FTD  MT64  330;  TT  64  71360 


Unolasaifled  report 


Edited  machine  trans,  of  mono.  Novoe  v  Voennoi  Tekhnlke 
(New  Developments  in  Military  Technology)  Moscow,  1958, 
p.  5-U. 

Descriptors:  (*TbeTmonicIear  reactions.  Reviews), 
Solar  energy,  Stars,  Nuclear  reactlona.  Plasma  medium. 
Magnetic  pinch,  Power  reactors.  Nuclear  weapons. 
Radiological  warfare  agents.  Bombers.  USSR. 


AD-606  005  DlT.   30,  13,  13 

OTS  Prices:  HC  $3.00/MF  $0.50 

Space  Sciences  Lab.,  General  Electric  Co.,  Philadelphia, 
Pa. 

STRUCTURAL  IMPUCATIONS  OF  THE  IONIZING  RA- 
DIATION IN  SPACE, 

by  Norris  F.  Dow.   30  Nov  59,  31p   R60SD376 
Contract  AF04  647  369 

Unclassified  report 

Paper  prepared  for  presentation  at  the  Synqwsium  on 
Manned  Space  Stations,  Los  Angeles,  Cnllf.,  20-22  Apr  60, 
qM»sored  by  IAS,  NASA,  and  RAND. 

Descriptors:  (*Space  environmental  conditions.  Shielding) 
(♦^aoecraft.  Shielding),  Design,  Structural  parts.  Van 
Allen  radiation  belt.  Solar  flares.  Cosmic  rays,  Radiatioa 
damage,  Metals,  Plastics,  Radiological  dosage.  Lead, 
Electrostatic  fields.  Electromagnetic  fields.  Composite 
materials.  Thickness,  Weight,  ^;>ace  statiCMis. 

A  review  is  made  of  various  aspecto  of  the  tonlziag 
radiation  in  space  and  of  their  implications  for  the  struc- 
tural dealgn  of  manned  space  vehicles.  In  all  cases  the 
radiation  problems  are  considered  from  tlie  stan^toint  of 
the  structural  design  engineer  in  an  effort  to  provide 
guidance  toward  possible  approaches  to  the  structural 
design  problems.  One  of  the  most  important  problems 
is  shown  to  be  the  protection  of  the  human  beings  inside 
the  vehicles  from  the  energetic  protons  encountered  eittier 
in  the  inner  Van  Allen  radiation  belt  or  sporadically  from 
solar  flares  at  any  attitude  above  100,000  feet  within  the 
solar  system.  An  introduction  is  made  to  the  design 
principles  involved  in  both  active  (electrostatic  and 
electromagnetic)  and  passive  (composite  materials) 
shielding.  The  conclusion  is  reached  that  the  protection 
of  the  occupante  from  the  hazards  of  ionizing  radiation  maj 
require  far  more  weig^  than  any  other  structural  re- 
quirement for  manned  space  stations.   (Author) 


AD-606  038 
OTS  Prices: 


Div.   30 
HC  $2.00/MF  $0.50 


RAND  Corp.,  Sante  Monica,  Calif. 

THE  COMPTON  CURRENT  AND  THE  ENERGY 

DEPOSITION  RATE  FROM  GAMMA  QUANTA-A 

MONTE  CARLO  CALCULATION, 

by  R.  E.  LeLevier.   Jun  64,  49p  RM-4161-PR 

Cootraot  AF49  638  700 

Unolasaifled  rqwrt 

Deacriptora:  (*Nuolear  exploatons,  Eleotroouignetlc 
flelds),  (*Compton  scattering,  Monte  Carlo  method), 
(*Gamma  rays,  Conqitoo  aoatterlng).  Air  burst.  Elec- 
tric currente.  Energy,  Quantum  mechanlca,  Oamma-ray 
spectra. 

The  Compton  current  generated  by  the  prompt  ganuna 
rays  from  an  atmospheric  nuclear  exploston  is  known  to 
be  an  Inqwrtant  aouroe  for  the  electromagnetic  signals 


137 


Division  20  •  NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 


which  accompany  such  ejqdosioos.   The  space-time  de- 
pendence of  the  Con^)ton  current  and  the  energy  deposi- 
tion rate  are  calculated  using  the  methods  of  the  Monte 
Carlo  technique,   bicluded  are  the  effects  of  the  energy 
spectrum  of  the  gamma  quanta  and  the  time-spreading 
due  to  the  multiple  scattering  of  the  quanta.   The  purpose 
Is  to  provide  accurate  estimates  for  the  current  and  the 
energy  deposition  rate,  thereby  «Hm<n«Mng  one  source 
of  uncertainty  in  the  theoretical  estimates  of  the  electro- 
magnetic fields  generated  by  this  mechanism.  (Author) 


AD-606  029  Div.    20 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

RED  STAR  SERIES  ON  ATOMIC  ENERGY.    PT.    I. 

STRUCTURE  AND  PROPERTIES  OF  THE  NUCLEUS, 

hy  V.  MlMiailov.    lOp   T-35  pt.  1 

XT  64  71430 

Unclassified  report 

Trans,  from  Krasnaya  Zvezda  (USSR)  19S4,  14  Jan.  p.  3. 

Descriptors:  ("Nuclear  physics,  USSR),  (*Nuclei,  Nuclear 
8tnict\ire),  (*Nuclear  physics,  Nuclei),  Atomic  strocture. 
Electrons,  Protons,  Neutrons,  Isotopes,  Nuclear 
reactions.  Atomic  properties.  Nuclear  energy. 


AD-606  030  DlT.    20 

OTS  Prices:  HC  $1.00/MF  |0.50 

RAND  Corp.,  Santa  Monica,  Calli. 

RED  STAR  SERIES  ON  ATOMIC  ENERGY.   PT.  H. 

RADIOACTIVE  DISINTEGRATION  OF  NUCLEI, 

by  V.  Mikhailov.    1(^   T-35  pt.  2 

TT  64  71431 

Unclassified  report 

Trans,  from  Krasnaya  Srezda  (USSR)  1954,  26  Feb., 
see  also  AD-606  029. 

Descriptors:  (*Nuclear  reactions,  Radioactivity), 
(♦Radioactivity,  Nuclear  reactions),  (*Nuclel,  Nuclear 
physics).  Radioactive  Isotopes,  Artificial  radioactivity, 
Htdf  life.  Radioactive  decay.  Alpha  decay.  Beta  decay. 
Gamma  rays.  Radiation  effects,  USSR. 

A  discussion  is  presented  on  the  discovery  of  radio- 
activity and  its  subsequent  {^plication  to  physics,  chemis- 
try, medicine,  and  technology.  The  effects  of  radiation 
on  the  human  organism  are  also  considered. 


AD-606  056  Div.    20,  13,  33 

OTS  Prices:  HC  $6.00/MF  $1.25 

Air  Force  Weapons  Lab.,  Klrtland  AFB,  N.  Mex. 
AIR  TRANSPORTABILITY  OF  REACTOR  AND  RADIO- 
ISOTOPE MATERIALS, 
by  James  Fox.   Aug  64,   258p 
Pro].  2800,  Task  280004 
WL  TDR64  81 

Unclassified  report 

Descriptors:  (^Radioactive  Isotopes.  Air  transportation), 
(♦Reactor  materials,  Air  transportation),  (*Nuclear 
reactors.  Air  transportation),  ("Air  transportation. 
Reactor  materials).  Nuclear  power  plants.  Logistics, 
Economics,  Reactor  system  components.  Packaging, 
Handling,  Radioactivity,  Hazards,  Safety,  Feasibility 
studies. 

A  study  was  made  to  investigate  the  prime  considerations 


involved  In  air  traaqwrtatton  of  nuclear  reactor  oom- 
ponents,  radioactive  wastes,  and  radioisotope  power- 
generating  units.  The  loglstlos,  economics,  did  safety  of 
supplying  a  remote  military  nuclear  power  plant  by  air  and 
of  transporting  SNAP-type  reactor  and  radioisotope 
aujdliary  power  units  by  USAF  aircraft  are  explored  in 
detalU  It  was  determined  that  such  air  transport  operattOM 
are  feasible  and  reasonably  safe  if  proper  planning  is 
accomplished  in  the  design  of  equipment  and  in  the  definition 
of  mission  profiles  and  ground  handling  procedures. 
Container  criteria  and  procedural  standards  for  the  trans- 
port of  the  different  categories  of  materiel  are  recom- 
mended.  (Author) 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div..  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

NEW  SEARCHES  FOR  HEAVY  ISOTOPES  OF  HYDROGEN. 

by  N.  A.  Vlasov.    17  Apr  64,  9p 

FTD  MT63  343;  TT  64  71440 

Unclassified  report 

Edited  machine  trans,  of  Atonmaya  Energiya  (USSR)  1963, 
V.  14,  no.  6.  p.  593-594. 

Descriptors:  (*Hydrogen,  Isotopes),  (•Isotopes,  Hydrogen), 
Nuclear  reactions.  Neutrons,  Radioavtive  decay.  Review*. 
USSR. 

A  review  of  recent  attempts  to  obtain  the  Isotopes  H4  and 
H5. 
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Defense  Atomic  Support  Agency,  Washington.  D.  C. 

HIGH  ALTITUDE  SAMPLING  PROGRAM  (HASP). 

^>eclal  rept.  no.  2, 

by  Albert  K.  StebUns.  IIL  1  Aug  61,  29^ 

DASA  539B:  PB  181  066 

Unclassified  rqjwrt 

We  regret  that  leglbUlty  of  this  document  is  in  part 
unsatisfactory.   Reproduction  has  been  made  from  best 
available  copy. 

Descriptors:  (^Stratosphere,  Radioactive  fallout), 
(♦Nuclear  explosions.  Air  pollution),  (♦Radioactive  fallout. 
Sampling),  Atmosphere,  Radioactive  Isotopes,  Tropical 
regions.  Polar  regions.  Radiological  dosage.  United 
States,  Strontium.  Aerosols,  Tungsten,  Barium.  Cerium, 
Rhodium.  Plutonium,  Carbon,  Beryllium,  Phosphorus, 
Lead,  High  altitude,  FUght,  Distribution. 

A  recallbratlon  of  the  U-2  ducts  has  diminished  the 
previous  discrepancy  noted  in  the  flow  rates.   Abeoluta 
vahies  of  radionuclide  concentrations  are  Increased  8  to 
13%  by  Oils  recallbratlon.    A  disoussion  on  the  structure 
and  nature  of  the  0.1  to  1.0  micron  family  of  naturally 
occuring  stratospheric  aerosol  is  presented.   This  dust 
layer  of  ammonium  sulfate  appears  to  be  generated  in  the 
stratosphere  and  may  play  an  important  role  in  lower 
stratospheric  fallout  processes.    A  detailed  discussion  of 
stratospheric  concentrations  of  a  number  of  nuclides  is 
presented.   Sr-90  and  W-185  Inventories  and  distributions 
from  August  1957  to  May  1960  are  discussed.    By  May  1960 
maximum  tungsten  values  are  fbund  In  the  Lower  altitude 
equatorial  regions  while  maximum  strontium  values  are 
found  in  the  higher  altitude  polar  regions.   The  tungsten 
stems  from  low  altitude  HARDTACK  shots  only  while  the 
strontium  appears  to  show  influx  from  Teak  and  Orange. 
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The  tungsten  and  strontium  concraitgiation  variations  shed 
considerable  light  on  stratospheric  mixing  processes. 
Ba-140,  Sr-89,  and  Ce-144  concentrations  assist  in  deter- 
mining the  age  of  debris  and  thus  a^low  following  of  strato- 
spheric mixing  and  transfer  processes.    A  number  of 
definite  seasonal  effects  are  noted. 


21.  Nuclear  Propulsion 
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Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
A  PRELIMINARY  PARAMETRIC  SURVEY  OF  URANIUM- 
CARBON  NUCLEAR  REACTOR  ROCKET  SYSTEMS, 
by  Earl  W.  AUen.    29  Jun  60.  206p 
STL  GM-60-7630.2-11 


Unclassified  report 


Descriptors:  ("Nuclear  reactors,  Aocket  propulsion), 
(♦Rocket  propulsion.  Nuclear  reaators),  (♦Space  propul- 
sion. Nuclear  reactors).  Uranium,  Carbon,  Nuclear  engi- 
neering. Heat  transfer.  Reactor  lattice  parameters, 
Reactor  operation.  Nuclear  propulsion.  Nuclear  physics. 
Hydrogen,  Reactor  coolants.  Feasibility  studies. 

This  report  presents  some  of  the  data  obtained  during  a 


NUCLEAR  PROPULSION  •  Division  21 


parametric  study  of  single-pass,  bare,  uranium-carbon  re-  . 
actors  using  hydrogen  as  a  coolant  fluid.   The  reactor  com- 
positions, dimensions,  and  weights  are  related  to  outlet 
temperatures  and  ideal  thrusts.   It  is  necessary  to  point  out 
that  many  of  the  assimiptions  are  quite  crude,  and  that  these 
data  are  to  be  used  primarily  to  gain  some  insight  into  the 
problems  and  to  provide  guidance  in  the  preparation  of  more 
detailed  studies.    Certain  periormance  restraints,  possible 
alternate  approaches  to  studies  of  this  type,  and  the  useful- 
ness of  such  studies  are  discussed.  (Author) 
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Space  Technology  Labs..  Inc.,  Los  Angeles,  Calif. 
ADIABATIC  COMPRESSOR  PROPULSION  SYSTEM, 
by  R.  B.  Reddy  and  K.  D.  Favro.    13  Jul  60,    . 
45p  STL-CM-60-7630.2-10 

Unclassified  report 

Descriptors:  (♦Nuclear  propulsion.  Compressors), 
(♦Compressors.  Rocket  motors).  Performance 
(Engineering),  Design.  Hydrogen.  Fuels. 

A  method  to  Improve  the  performance  of  solid-core 
nuclear  rocket  engines  is  examined.   The  device  proposed 
employs  an  adlabatic  compressor  to  raise  the  fuel  specific 
Impulse  of  hydrogen  which  has  already  been  directly  heated 
by  a  nuclear  reactor.   A  preliminary  design  bf  the  com- 
pressor is  presented,  and  the  over-all  system  described- 
A  mission  analysis  is  discussed.   It  appears  that  this 
device  has  a  performance  capability  for  certain  missions 
intermediate  between  the  direct  heating  nuclear  rocket  and 
the  electrical  propulsion  schemes.    (Author) 
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22.  Ordnance 
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OTS  Prices:  HC  $4.00/MF  $0.75 

Technical  Military  Planning  Operation.  General  Electric 

Co.,  Santa  Barbara,  Calif. 

AXIAL-SYMMETRIC  BLAST  WAVES  IN  FLUID  DYNAMICS 

AND  MOTION  OF  PARTICLES. 

Research  rept., 

by  Guenter  M.  Schlndler.    15  Apr  64,    118p 

RM64TMP-17 

Contract  DA49  146XZ190 

DASA  1507 

Unclassified  report 

Descriptors:  (*Sbock  waves,  Fluid  dynamic  properties), 
(^Nuclear  explosions.  Shock  waves).  Nuclear  particles, 
Explosion  effects,  Axlally  symmetric  flow,  Boundaiy  value 
problems.  Equations. 

The  report  deals  with  the  solution  of  axial-symmetric 
shock  waves  In  fluid  dynamics  generated  by  a  point  source 
explosion  and  with  the  determination  of  the  particle  paths. 
The  entire  blast  wave  problem  is  formulated  as  a  classical 
Initial-boundary  value  problem;  some  approaches  to  Its 
numerical  solution  are  elaborated.    Special  attention  is  paid 
to  the  uniqueness  of  the  solutions  and  to  the  possibility  of 
determining  geometric  configuration  and  expansion  rate  of 
the  shock  wave  without  Integrating  the  fluid  dynamics 
equations.   The  effectiveness  of  the  method  developed  is 
demonstrated  in  an  application  to  a  particular  situation. 
(Author) 
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OTS  Prices: 
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Springfield  Armory,  Mass. 

APPUCATION  OF  LAMB  WAVES  TO  THE 

EXAMINATION  OF  STEEL  STRIP  FOR  LAMINAR 

DEFECTS. 

by  H.  P.  Hatch  and  K.  A.  Fowler.    12  Aug  64,  30p 

SA  TR19  1510 

Unclassified  report 

Descriptors:  (•Steel,  Metallography),  (•Non-destructive 
testing.  Ultrasonic  radiation),  (•Gun  components, 
Materials),  Test  methods.  Test  equipment,  Mlcrostructure. 

A  nondestructive  method  of  detecting  laminar  defects 
in  steel  strip  was  developed.    Lamb  waves,  generated  In 
the  strip  by  a  wheel  type  search  unit,  were  utilized  to 
provide  100  per  cent  scanning  of  the  2.25-lnch  wide 
coiled  strip.    The  test  fixture  and  the  auxiliary  equipment, 
required  for  the  test  method,  are  described.   Typical  test 
indications  are  shown  and  are  discussed  in  terms  of 
defect  severity  as  determined  by  metallographlc 
examination.    (Author) 
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Aeroprojects.  Inc.,  West  Chester,  Pa. 
SEALING  OF  PROPELLANT  CONTAINERS  BY 
ULTRASONIC  WELDING. 
Jun  64,    34p    AEROPROJ-RR-64-41 
Contract  DA36  034AMC0061A 

Unclassified  report 

Descriptors:  (•Containers,  Ammunition  propellants), 
(•Welding,  Containers),  (♦Ultrasonic  radiation. 
Welding),  Aluminum  alloys.  Rings,  Hermetic  seals. 
Welds,  Tests,  Machines,  Ammunition  components. 


Ultrasonic  ring  welding  was  used  to  make  elliptical  weld 
closures  for  propellant  containers  having  an  elliptical  cross 
section,  with  a  relationship  of  less  than  2  to  1  between  the 
major  and  minor  axis  dimensions  of  the  ellipse.   The 
original  container  design  was  modified  to  include  an  0.015- 
inch-wide  flange  at  Its  open  end.    Component  materials 
selected  were  0.010-inch  Type  3003-0  aluminum  alloy  for 
the  container,  and  0.005-lnch  Type  3003-H19  aluminum 
alloy  for  the  flat  cover.   The  components  were  ultrasoni- 
cally  cleaned  before  being  welded  on  a  4-kllowatt  15-kc 
torsional  welder.    Equipment  modifications  Included  a 
special  welding  tip  and  a  welding  anvil  with  a  positioning 
recess  for  the  weldment.   Initial  feasibility  e3q>erlments 
having  been  successful,  Plcatlnny  Arsenal  was  provided 
with  sample  welded  assemblies  for  further  evaluation, 
these  samples  having  been  welded  at  machine  settings  of 
2200  watts  electrical  power  input  to  the  ultrasonic  trans- 
ducer, 450  pounds  clamping  force,  and  0.12-second  weld 
pulse  interval.    Prior  to  welding,  half  of  the  samples  had 
been  filled  with  calcium  chloride,  and  half  with  Hercules 
Pistol  Powder.    Metallurgical  evaluation  Indicated  sound 
bonds,  and  hermetic  sealing  was  verified  by  helium-leak 
and  water-submersion  tests.   (Author) 
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Air  Proving  Ground  Center,  Elgin  AFB,  Fla. 

ENGINEERING  EVALUATION  OF  M117  BOMB  WITH 

BLUNT  NOSE, 

by  George  R.  Off  en.   Aug  64.  27p 

ProJ.  0157W 

APGC  TDR64  51 

Unclassified  report 

Descriptors:  (•Bombs,  Performance  (Engineering)), 
(•Blunt  bodies.  Bombs),  Design,  Penetration,  Instrumen- 
tation, Flight  testing.  Jet  fighters,  Bomb  components. 
Release  mechanisms.  Air  force  research.  Bombing, 
Bomb  trajectories.  Experimental  data. 

Two  attachments  to  the  nose  of  an  M117  bomb  were 
tested  in  an  attempt  to  determine  if  these  devices  would 
improve  the  bomb's  rlchochet  and  penetration  characteris- 
tics.  One  of  these  attachments  was  a  blunt  nose  shape:  the 
other  was  a  more  complex  shape  that  had  been  adapted  from 
a  model  which  an  allied  Air  Force  claimed  to  work 
successfully  on  their  400-kilogram  bomb.    Neither  of 
these  designs  changed  the  rlchochet  characteristics  of  the 
MU7  enough  to  warrant  Its  adoption.    However,  several 
ideas  are  suggested  for  improved  or  different  attachments 
to  the  M117  bomb,  and  it  Is  reconunended  that  these 
concepts  be  pursued  further.    A  series  of  tests  was  also 
conckicted  under  this  project  to  study  the  rlchochet  and 
penetration  characteristics  of  the  standard  M117  and  the 
BLU-14/B  bombs.   These  tests  were  conducted  to  provide 
data  for  a  comparison  with  the  modified  M117  bombs 
mentioned  above.    The  results  of  these  tests  are  presented 
in  this  report  and  substantiate  the  results  that  had  been 
obtained  during  an  earlier  limited  evaluation  of  the  M117 
bomb  and  the  MLU-IO/B  mine.  (Author) 
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Ballistic  Research  Labs.,  Aberdeen  Proving  Ground.  Md. 
THE  PROPAGATION  OF  ERRORS  OF  TRIANGULATION 
FOR  LENGTH  AND  ANGLE  MEASURING  METHODS, 
by  Hellmut  Schmld.  Oct  52,  28p 
ProJ.  TB3  0838 
BRL  MR625 

Unclassified  report 

Descriptors:  (*Projectile  trajectories,  Measurement), 
Errors,  Propagation.  Trigonometry,  Vector  analysis. 
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Formulas  are  given  for  the  detelnnlnatlon  at  the  prop- 
agated errors  In  triangulations  hy  length  and  angle 
measuring  methods.   The  results  are  presented  In  diagrams. 
The  two-dimensional  problem  is  treated  only.   Conclusions 
are  drawn  concerning  the  most  economical  and  most  accu- 
rate triangulatlon  method  for  full  scale  trajectory-  measure- 
ments.  (Author) 
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Foreign  Tech.  Div.,  Air  Force  ^tems  Command, 

Wright-Patterson  AFB,  Ohio. 

LUMINESCENCE  OF  A  FRONT  OF  LOW  DETONATION 

SPEED  IN  NITRO-GLYCERDJE, 

by  G.  S.  Sosnov,  L  M.  Voskobolndkov,  and  A.  V.  Dobovlk. 

17  Apr  64,  lOp 

FTD  MT64  01;  TT  64  71356 


Unclassified  report 


Edited  machine  trans,  of  AkadedUya  Nauk  SSSR. 
DaklaOy,  1963.  v.  149,  no.  3,  p.  ^24-643. 


Descriptors:  (•Nitroglycerin,  Detonations).  (*Detonatlon8, 
Nitroglycerin),  Detonation  waves.  Luminescence,  Photo- 
graphic analysis.  Photographic  equipment.  Acrylic  resins. 
Steel,  Waxes,  Lead.  Materials.,  USSR,  High-speed 
photography. 


This  report  is  a  study  of  the  low  detonation  speed  In 
nitroglycerine  with  high  speed  photography.   Low  speed 
conditions  were  carried  out  in  cylindrical  charges  of 
nitroglycerine  with  the  help  of  aa  intermediate  charge  of 
sodatol  through  a  thin  plexlglas  plate.   The  detonation  front 
is  disturbed  in  materials  where  the  speed  of  sound  Is  less 
than  2.0  km/sec.    The  detonation  front  is  stable  In  materials 
where  the  speed  of  sound  is  greater  than  2.0  km/sec.   The 
mechanism  of  propagation  In  the  stable  wave  was  found  to 
be  a  concave  wave  profile  relatiye  to  the  direction  of 
propagation. 
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Foreign  Tech.  Div.,  Air  Force  Syttems  Command, 

Wright-Patterson  AFB.  Ohio. 

THEORY  OF  EXPLOSIVES:  COLtfCTION  OF  ARTICLES, 

by  K.  K.  Andreev.  A.  F.  Belyaev.,  A.  I.  Ck>l'binder. 

and  A.  G.  Gorst.    31  Jan  64,  868p 

FTD  MT63  254;  TT  64  71357 


Unclassified  report 

Edited  machine  trans,  of  mono.  Teoriya  Vziyvchatyldi 
Veshchestv:   Sbomlk  Statel,  Mos<^w,  1963,  579p. 

Descriptors:  (•Explosive  materials.  Theory).  Detonation, 
SensitlYity,  Deformation,  Impact  shock.  Impurities, 
Combustion.  Ignition,  Oxidizers,  Thermochemistry,  Shock 
waves.  Nitroglycerin,  PETN,  Nltrobenzenes,  Ammonium 
compounds.  Glycols,  Nitrates,  Potassium  compounds. 
Lead  compounds,  USSR. 


The  collection  consists  of  four  divisions.   The  first 
division  covers  the  questions  of  sensitivity  of  explosives  to 
mechanical  Infiuences,  considered  on  the  basis  of  new 
presentations  about  the  appearance  of  an  explosion  during 
shock.   Articles  in  the  second  division  are  devoted  to  the 
results  of  the  investigation  of  the  thermal  disintegration  of 
different  nitro  esters  and  certain  nitrocompounds .   In  the 
third  division  there  Is  research  on  the  ignition  and  detonation 
of  explosives.   In  the  fourth  division  are  articles  referlng  to 
different  questions  of  the  theory  of  ejq>k>sive8.   (Author) 
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MB  Associates,  San  Ramon,  Calif. 

DEVELOPMENT  OF  A  SABOTING  TECHNIQUE  FOR 

UGHT  GAS  HYPERVELOCITY  PROJECTORS, 

Feb  63,  36p   MB-R-63/14 

Contract  Nonr2618  OOX,  ARPA  Order  70 

N63  22123 

Unclassified  report 

Descriptors:  (*Hyperveloclty  projectiles.  Launching), 
(•Sabot  projectiles.  Separation),  Light  gas  guns.  Aero- 
dynamic characteristics,  Propellants,  Combustion, 
Velocity,  Design,  Aluminum.  Glass  textiles. 

A  sabot,  utilizing  internal  gas  expansion  to  separate  its 
halves,  was  developed  for  use  in  the  launching  of  hyper- 
velocity  projectiles.    Most  sabots  are  designed  so  that 
aerodynamic  forces  will  strip  the  parts  away  from  the 
projectile.    Here,  separation  was  achieved  by  burning  a 
propellant  inside  the  sabot  while  it  traveled  down  the  gun 
barreL    Upon  launch,  the  high  pressure  gases  imparted 
lateral  velocity  to  the  halves  by  «q)anslon  work.   It  was 
desired  to  achieve  separation  velocities  of  1.5  x  10,000 
cm/sec.   At  this  velocity  each  half  of  the  sabot  would  be 
displaced  10  cm  from  the  trajectory  at  6  meters  from  launch 
when  fired  at  a  velocity  of  29,500  feet  per  second.    A  total 
of  33  experimental  firings  were  carried  out  from  CAL  .60 
powder  and  light  gas  guns.    Both  aluminum  and  flberglas 
sabots  were  used.    The  lighter  flberglas  sabot  gave  the 
desired  separation  vekxiity  when  fired  at  8570  feet/second 
from  the  powder  gun.    However,  it  fractured  when  fired 
from  the  light  gas  gun.   The  aluminum  sabot  gave  a  lateral 
velocity  of  0.8  x  10.000  cm/sec  when  fired  at  14,000  feet/ 
second  from  the  light  gas  gun.    Two  major  problems  were 
hlg^  projectile  dispersion  and  sabot  mass.   (Author) 
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California  Univ..  Berkeley. 

GASDYNAMIC  EFFECTS  OF  SHOCK-FLAME  INTER- 
ACTIONS IN  AN  EXPLOSIVE  GAS, 
by  A.  J.  Laderman,  P.  A.  Urtiew.  and  A.  K.  Oppenhelm. 
1964.  52p 

Grants  AF  AFOSR129  64,  NsGlO  59 
AFOSR  64  1676 

Unclassified  report 

Descriptors:  (•Explosive  gases.  Dynamics),  (*Shock 
waves,  Flame  propagation),  (*Flame  propagation. 
Shock  waves).  Experimental  data.  Photographic  analy- 
sis. Transducers.  Pressure,  Velocity.  Detonation. 
Schlieren  photography.  Explosive  materials.  Gases, 
Hydrogen,  Oxygen,  Mixtures. 

Previous  studies  of  the  sbock-fiame  interaction  proc- 
esses are  critically  reviewed.    Eiqierlmental  observa- 
tions reported  in  the  literature  are  analyzed  by  means 
of  the  Vector  Polar  Method  which  provides  information 
on  the  stationary  states  produced  by  the  interactions 
rather  than  on  the  processes  that  occur  in  the  course  of 
their  progress.    Results  of  our  e;q>erimental  study  per- 
formed with  the  use  of  hydrogen-oxygen  mixtures  at  low 
initial  pressures  are  then  presented  and  interpreted  by 
the  use  of  the  same  method  of  analysis.  The  study  leads 
to  the  following  conclusions:  (1)  a  satisfactory  e3q)lana- 
tlon  of  the  interaction  effects  can  be  obtained  on  the 
basis  of  gasdynamic  analysis,  provided  that  proper 
allowance  Is  made  for  the  finite  change  in  the  relative 
flame  propagation  speed;  (2)  the  most  important  result 
of  the  interaction  process  is  the  change  in  the  flame- 
front  structure;  and  (3)  the  amplification  of  the  propa- 
gation velocity  of  the  flame  is  associated  with  the  breakup 
of  its  front  Into  a  space  distributed  reaction  zone.  (Author) 
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23.  Personnel  and  Training 


AD-605  236  Dlv.    23,  16,  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

WHO  MAY  BECOME  AN  ASTRONAUT, 

by  M.  A.  Novlkov.    23  Jul  64,  12p 

FTD  TT64  260;  TT  64  71288 

Unclassified  report 

Unedited  rough  draft  trans,  of  Zdorov'e  (USSR)  1963, 
V.  9,  no.  4,  p.  4-7. 

Descriptors:  {*Astronauts,  Selection),  (♦Space  medicine, 
Psychophysiology),  Physical  fitness.  Training, 
Group  dynamics.  Centrifuges,  Acceleration  tolerence. 
Confinement  (Psychology),  Stress  (Psychology),  USSR 

A  popularized  account  concerning  the  psychophysiological 
factors  involved  in  the  selection  and  preparation  of 
astronauts.     . 


AD-605  280  Dlv.    23,  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Army  Personnel  Research  Office,  Office  of  the  Chief, 

Research  and  Development,  Washington,  D.  C. 

COMBAT  PERFORMANCE  OF  EM  WITH  DISCIPLINARY 

RECORDS, 

by  A.  U.  Dubuisson  and  W.  A.  Klieger.  Jun  64,    20p 

Pro).  2J024701A722 

APRO  TRN148 

Unclassified  report 

Report  on  Retenti»n  Standards  b-12  Proj. 

Descriptors:  (♦Army  personnel.  Behavior),  (♦Military 
law.  Army  personnel).  Military  requirements.  Selection, 
Performance  (Human),  Military  psychology.  Army 
training.  Warfare,  Correlation  techniques. 

The  present  study  was  undertaken  to  clarify  the  rela- 
tionship between  disc^linary  behavior  and  combat  per- 
formance and  to  assure  that  operational  utilization  of  a  set 
of  valid  measures  designed  to  eliminate  the  potential 
troublemaker  would  not  also  serve  to  eliminate  a  needed 
type  of  combat  soldier  in  times  of  open  conflict.   Combat 
ratings  obtained  on  enlisted  men  serving  in  the  Korean 
War  were  analyzed  to  compare  the  fighting  effectiveness  of 
men  with  precombat  court-martial  conviction  and  men  with 
•clear'  records.   In  an  enlistee  (RA)  sample  (incidence  of 
court-martial  conviction  in  the  inductee  (US)  sample  was 
too  small  for  analysis)  men  with  precombat  court-martial 
convictions  were  on  the  average  poorer  combat  soldiers 
than  were  men  with  no  such  convictions.    The  RA  com- 
ponent had  a  larger  percentage  of  other-than-honorable 
discharges  than  did  the  US  component  (17%  vs  2%;  and, 
among  those  receiving  honorable  discharges,  a  larger 
percentage  of  the  RA  men  had  records  of  court-martial 
convictiOT  (20%  vs  3%).    (Author) 


AI>-605  281 
OTS  Prices: 


Dlv.    23,  28 
HC  $2.00/MF  $0.50 


Army  Personnel  Research  Office,  Office  of  the  Chief, 

Research  and  Development,  Washington,  D.  C. 

RESEARCH  TO  IMPROVE  ENLISTED  CLASSinCATION 

TECHNIQUES, 

by  William  H.  Helme.   Jun  64,  3^ 

Pro).  2J024701A722 


APRO  TRR1137 

Unclassified  report 

Report  on  New  Classification  Techniques. 

Descriptors:  (♦Army  personnel.  Selection),  (♦Aptitude 
tests.  Army  personnel).  Test  construction  (Psychology), 
Anthropometry,  Psycbometrlcs,  Physical  fitness. 
Personnel  management.  Electronic  technicians, 
Maintenance  personnel.  Personality,  Intelligence  tests. 
Performance  (Human),  Correlation  techniques.  Military 
requirements.  Military  training. 

Research  responsive  to  the  Army  requirement  for 
maintenance  and  continued  development  of  the  aptitude 
area  system  of  differential  classification  of  enlisted  men 
is  reviewed.    Research  effort  of  the  NEW  CLASSIFICATION 
TECHNIQUES  Task  has  been  devoted  substantlaUy  to 
Improved  measures  for  the  Army  Classification  Battery 
(ACB)  and  identification  of  combinations  of  tests  which  are 
the  most  effective  differential  predictors  of  success  in 
occupational  areas  and  subareas.    Additional  Task 
objectives  encompass  (1)  identifying  potential  career 
enlisted  men;  (2)  screening  and  assignment  of  enlisted 
men  of  relatively  low  ability,  (3)  developing  physical 
proficiency  measures  to  classify  EM  for  combat  and 
combat-si4>port  MOS  with  unusual  physical  demands. 
New  Classification  tests  developed  and  ready  for 
comprehensive  evaluation  as  potential  components  of  the 
ACB  include:    aptitude  and  ability  tests  for  Electronics, 
General  Maintenance,  Motor  Maintenance,  and  Clerical 
job  areas;  three  information  tests  for  Construction  and 
Mechanical-Electrical  jobs;  and  personality-interest 
measures.   (Author) 


AD-605  282  Div.    23,  28 

OTS  Prices:  HC  $2.00/MF  $0.50 

Army  Personnel  Research  Office,  Office  of  the  Chief, 

Research  and  Development,  Washington,  D.  C. 

VALIDATION  OF  EXPERIMENTAL  ELECTRONICS 

SELECTION  BATTERY, 

by  Robert  S.  Andrews  and  Seymour  Ringel. 

Jun  64,  50p 

Proj.  2J024701A723 

APRO  TRR1138 

Unclassified  report 

Report  on  Command  Systems  C-00  Project. 

Descriptors:  (♦Electronic  technicians.  Selection), 
(♦Aptitude  tests.  Army  personnel),  (♦Army  personnel. 
Electronic  technicians).  Personnel  management.  Test 
construction  (Psychology),  Reasoning,  Reading,  Per- 
sonality, Psycbometrlcs,  Intelligence  tests.  Military 
requirements.  Military  training.  Correlation  techniques. 
Performance  (Human). 

Accelerated  use  of  electronic  systems  and  equipment  In 
the  Army  has  generated  an  increasing  requirement  for 
means  of  selecting  personnel  who  can  successfully  complete 
electronics  training  courses  and  satisfactorily  perform 
in  highly  critical  electronics  positions.   The  present  pub- 
lication summarizes  research  accomplished  in  several  Inte- 
grated studies  which  culminated  in  development  of  an  ex- 
perimental electronics  selection  battery  of  15  tests.   The 
component  experimental  measures — three  information,  five 
reasoning  ability,  six  noncognitive  ability,  one  personality 
background—were  evaluated  in  conjunction  with  the  opera- 
tional Army  Classification  Battery  (ACB)  for  effectiveness 
in  differentiating  between  potential  for  electronics  (high 
complexity)  MOS  and  electrical  (low  complexity)  MOS. 
Three  measures,  two  which  were  derived  from  a  single 
instrument—the  Personal  Inventory  for  Electronics- 
emerged  as  the  naost  promising  predictors  of  success  in 
Electronics  MOS.   The  third  measure,  RME,  was  composed 
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of  radio,  mathematics,  and  electr0aio8  Information  Items 
from  several  of  the  tests.  These  measures  wlU  be  included 
In  comprehensive  studies  of  experimental  and  (q}erational 
predictors  as  part  of  the  total  classification  battery  and 
aptitude  area  system.   (Auttwr) 


AD-605  335  Dlv.    23,  18.  30 

OTS  Prices:  HC.  $1.00/MF  $0.50 


American  Inst,  for  Research,  Ptttslmr^,  Pa. 

OTC  QUERY  LANGUAGE.    VOLUME  XXIII. 

INSTRUCTOR'S  MANUAL. 

Self-instructional  course.  1 1 

Jim  64,  lip 

Contract  AF19  628  2935.  Pro).  7684,  Task  768204 

ESD  TDR64  443  V23 

Unclassified  report 

See  also  AD-605  353 

Descriptors:  (♦Training  devices,  Instruction  manuals), 
(♦Programming  languages.  Tralnlbg  devices), 
(♦Information  retrieval.  Air  force  operations).  Teaching 
machines.  Education,  Programming  (Computers), 
Languages. 


AD-605  336  Div.    23.  18.  30 

OTS  Prices:  HC  $3.00/MF  $0.75 


American  Inst,  for  Research,  Pttt4fturgh,  Pa. 

OTC  QUERY  LANGUAGE.  VOLUME  XL  WRITING 

QUERY  LANGUAGE  STATEMENTS, 

Self -instructional  course. 

Jun  64,  73p 

Contract  AF19  628  2935,  Pro).  768(i,  Task  768204 

ESD  TDR64  443  Vll 


See  also  AD-605  339. 


Unclassified  report 


Descriptors:   (♦Training  devloesi  Instruction  manuals), 
(♦Progranunlng  languages.  Training  devices),  (•Infor- 
mation retrieval,  Air  force  operations),  Teaching 
machines.  Education,  Programming  (Computers), 
Languages. 


AD-605  337  Dlv.    23,  18,  30 

OTS  Prices:  HC  $4.00/MF  $0.76 

American  Inst,  for  Research,  Pittajburgh,  Pa. 

OTC  QUERY  LANGUAGE.    VOLUKft:  XII.   SIMPLE  SUMS 

WITH  THE  AIR  UNIT  TABLES. 

Self-instructional  course. 

Jun  64.  104p 

Contract  AF19  628  2935,  Proj.  768iti  Task  768204 

ESD  TDR64  443  V12 


See  also  AD-605  336. 


Unclassified  report 


Descriptors:    (♦Training  devices,  Instruction  manuals), 
(♦Programming  languages.  Training  devices), 
(♦Information  retrieval.  Air  force  operations).  Teaching 
machines,  Education.  Programming  (Computers), 
Languafes. 


AD-605  338  Div.    23,  18,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 


American  Inst,  for  Rasearoh.  PlttslMirgfa.  Pa. 


PERSONNEL  AND  TRAINING  •  Division  23 


OTC  QUERY  LANGUAGE.   VOLUME  VH.   THE  OPERA- 
TION AND  CAPABILITY  OF  THE  COMPUTER  RETRIEVAL 
PROGRAMS. 

Self-Instructional  course. 
Jun  64,  36p 

Contract  AF19  628  2935,  Pro].  7682,  Task  768204 
ESD  TDR64  443  V7 

Unclassified  report 

See  also  AD-605  354. 

Descriptors:  (*Trainlng  devices,  Instructlcms  manuals), 
(♦Programming  languages.  Training  devices),  (♦Informa- 
tion retrieval.  Air  force  operations).  Teaching  machines. 
Education,  Programming  (Comptitors),  Languages. 


AD-605  339  Dlv.    23,  18,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

American  Inst,  for  Research,  Pittsburgh,  Pa. 

OTC  QUERY  LANGUAGE.  VOLUME  X.  WRITING 

QUERY  LANGUAGE  STATEMENTS. 

Self-instructional  course. 

Jun  64,  48p 

Contract  AF19  628  2935,  Pro].  7682,  Task  768204 

ESD  TDR64  443  VIO 

Unclassified  report 

See  also  AD-605  342. 

Descriptors:  (♦Training  devices.  Instruction  manuals), 
(♦Programming  languages,  Training  devices).  (♦Informa- 
tion retrieval.  Air  force  operations).  Teaching  machines. 
Education.  Programming  (Computers).  Languages. 


AD-605  340  Div.    23,  18,  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

American  Inst,  for  Research,  Pittsburg,  Pa. 

OTC  QUERY  LANGUAGE.    VOLUME  IV.   THE 

OPERATION  AND  CAPABILITY  OF  THE  COMPUTER 

RETRIEVAL  PROGRAMS. 

Self-instructional  course. 

Jun  64,  97p 

Contract  AF19  628  2935,  Pro).  7682.  Task  768204 

ESDTDR64  443   V4 

Unclassified  report 

See  also  AD-685  355. 

Descriptors:  (♦Training  devices,  Instruction  manuals), 
(♦Programming  languages.  Training  devices),  (*Teaching 
machines.  Instruction  manuals),  (*Information  retrieval. 
Air  force  operations).  Education.  Programming 
(Computers),  Languages. 


AD-605  341  Dlv.   23,  18,  30 

OTS  Prices:  HC  $3.00/MF  $0.50 

American  Inst,  for  Research,  Pittsburgh,  Pa. 

OTC  QUERY  LANGUAGE.  VOLUME  Vm.  WRITING 

QUERY  LANGUAGE  STATEMENTS. 

Self-instructional  course. 

Jun  64,  56p 

Contract  AF19  628  2935,  Proj.*r682,  Task  768204 

ESD  TDR64  443  V8 

Unclassified  report 
See  also  AD-605  338. 

Descriptors:  (♦Training  devices.  Instruction  manuals), 
(♦Programming  languages.  Training  devices). 
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(^Information  retrieval.  Air  force  operations).  Teaching 
machines.  Education,  Programming  (Computers), 
Languages. 


course  permits  the  student  to  learn  at  his  own  pace 
without  the  aid  of  an  Instructor.   (Author) 


AIV605  342  Dlv.    23,  18,  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

American  Inst,  for  Research,  Pittsburgh,  Pa. 

ore  QUERY  LANGUAGE.  VOLUME  IX.  WRITING 

QUERY  LANGUAGE  STATEMENTS. 

Self-instructional  course. 

Jun  64,    79p 

Contract  AF19  628  2935,  ProJ.  7682,  Task  768204 

ESD  TDR64  443  V9 

Unclassified  report 

See  also  AD-605  341. 

Descriptors:   (•Training  devices.  Instruction  manuals), 
(♦Programntng  languages.  Training  devices), 
(♦Information  retrieval.  Air  force  operations).  Teaching 
machines.  Education.  Programming  (Computers), 
Languages. 


AO-605  345  Dlv.    23,  18,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

American  Inst,  for  Research,  Pittsburgh.  Pa. 

OTC  QUERY  LANGUAGE.    VOLUME  XXI.   TIME 

RECORD. 

Self-instructional  course. 

Jun  64,    7p 

Contract  AF19  628  2935,  ProJ.  7682,  Task  768204 

ESD  TDR64  443  V21 

Unclassified  report 

See  also  AD-605  343. 

Descriptors:  (^Training  devices.  Instruction  manuals), 
(♦Programming  languages,  Training  devices), 
(♦Information  retrieval.  Air  force  operations).  Teaching 
machines.  Education,  Programming  (Computers), 
Languages. 


AD-605  343  Dlv.    23,  18.  30 

OTS  Prices:  HC  $1.00/MF  $0.50  '*■ 

American  Inst,  for  Research,  Pittsburg.  Pa. 

OTC  QUERY  LANGUAGE.   VOLUME  XX.   TEST 

ANSWER  KEY. 

Self-instructional  course. 

Jun  64,    lOp 

Contract  AF19  628  2935,  Proj.  7682,  Task  768204 

ESD  TDR64  443  V20 

Unclassified  report 

See  also  AD-605  352. 

Descriptors:    (•Training  devices.  Instruction  manuals), 
(♦Programming  languages.  Training  devices), 
(♦Information  retrieval.  Air  force  operations).  Teaching 
machines.  Education,  Programming  (Computers), 
Languages. 


AD-605  346  Dlv.    23,  18,  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

American  Inst,  for  Research,  Pittsburgh,  Pa. 

OTC  QUERY  LANGUAGE.    VOLUME  XVL    ADDITIONAL 

PROCESS  DIRECTORS  AND  A  REVIEW  OF  RULES. 

Self- Instructional  course. 

Jun  64,  83p 

Contract  AF19  628  2935,  ProJ.  7682,  Task  768204 

ESD  TDR64  443  V16 

Unclassified  report 

See  also  AD-605  349. 

Descriptors:  (♦Training  devices.  Instruction  manuals), 
(♦Programming  languages,  Training  devices), 
(♦Information  retrieval.  Air  force  operations).  Teaching 
machines.  Education,  Programming  (Computers), 
Languages. 


AD-605  344  Dlv.    23,  18,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

American  Inst,  for  Research,  Pittsburg,  Pa. 
OTC  QUERY  LANGUAGE.    VOLUME  I.    PREPROGRAM- 
HOW  TO  USE  THE  QUERY  LANGUAGE  SELF- 
INSTRUCTIONAL  COURSE. 
Self-instructional  course. 
Jun  64,    34p 

Contract  AF19  628  2935,  ProJ.  7682,  Task  768204 
E^  TDR64  443  VI 

Unclassified  report 

Descriptors:   (♦Training  devices.  Instruction  manuals), 
(♦Programming  languages.  Training  devices),  (•Teach- 
ing machines.  Instruction  manuals),  (•Information  re- 
trieval. Air  force  operations),  Education.  Program- 
ming (Computers),  Textbooks.  Languages. 

This  self-instructional  course  teaches  the  Query 
Language  of  System  473L  for  the  Operational  Test  Ciypa- 
billty  phase  (OTC).   The  course  consists  of  twenty-three 
Tolmes.   It  Includes:  Volimie  I:  Preprogram  -  Instruc- 
tions on  How  to  Use  the  Query  Language  Self-Instruc- 
tional Course:  Volmes  n  -  XVI:    I>rogramed  Instruction 
on  the  OTC  Query  Language;  Volume  XVni:   Exercise 
Workbook;  Volume  XDC:  Proficiency  Tests;  Volume  XX: 
Test  Answer  Key;  Volume  XXI:   Time  Record;  Volume 
XXII:   Reference  Manual;  Volume  XXni:   Instructor's 
ManuaL   The  progranuned-lnstruction  format  of  this 


AD-605  347  Dlv.    23,  18,  30 

OTS  Prices:  HC  $4.00/MF  $0.75 

American  Inst,  for  Research,  Pittsburgh,  Pa. 

OTC  QUERY  LANGUAGE.    VOLUME  H.  AN 

INTRODUCTION  TO  THE  473L  SYSTEM. 

Self-Instructional  course. 

Jun  64,  113p 

Contract  AF19  628  2935,  ProJ.  7682,  Task  768204 

ESD  TDR64  443  V2 

Unclassified  report 
See  also  AD-605  344. 

Descriptors:  (♦Training  devices.  Instruction  manuals). 
(•Programming  languages.  Training  devices),  (•TeacWng 
machines.  Instruction  manuals),  (•Information  retrieval. 
Air  force  operations).  Programming  (Computers), 
Decision  making.  Education.  Languages. 


AD-605  348  Div.    23.  18.  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

American  Inst,  for  Resean^  Pittsburg  Pa. 

OTC  QUERY  LANGUAGE.   VOLUME  V.  THE  OPERATION 

AND  CAPABILITY  OF  THE  COMPUTER  RETRIEVAL 

PROGRAMS. 
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Self-lnstructlonal  course. 
JUn64.   36p 

Contriot  AF19  628  2936,  ProJ.  7*82,  Taak  768204 
BSD  TDR64  443  V6  ^ 


See  also  AD-605  340. 


Unolassllled  report 


DMcrlptors:  (•Training  device*.  Instruction  manuala). 
(♦I^ogrammlng  languages,  Traitlng  devices),  (♦Infor- 
mation retrieval.  Air  force  opreratton).  Teaching 
machines.  Education.  Language^ ,  Programming 
(Computers).  ^ 


AD-605  349  Dlv.    23,  18,  30 

OTS  Prices:  HC  $4.00/MF  $0.75 

American  Inst,  for  Research,  Pit^burgh.  Pa. 

OTC  QUERY  LANGUAGE.   VOLPME  XV.   SORTING  AND 

SPECIFYING  TITLES. 

Self-instructional  course. 

Jun  64.  llOp 

Contract  AF19  628  2936,  ProJ.  76182,  Task  768204 

ESD  TDR64  443  V26 


See  also  AD-605  356. 


Unclassified  report 


Descriptors:  (♦Training  devices,  Instruction  manuals), 
(♦Programming  languages,  Training  devices),  (♦Informa- 
tion retrieval.  Air  force  operaUons),  Teaching  machines. 
Education,  Programming  (Computers),  Languages. 


AD-605  350  Dlv.    23,  18,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

American  Inst,  for  Research,  Pittstxirgfa.  Pa. 
Jun  64,  30p 

es^t'drsY^VJit"'"'  '*"^-  ''^^'  ^"''^  '"'''* 


See  also  AD-605  346. 


Unclassified  report 


Descriptors:  (♦Training  devices.  Instruction  manuals) 
(  Pro^ammlng  languages.  Training  devices),  (♦Informa- 
R^/.!lf  ^''^i:^'"  ^°^^  operatlofiB),  Teaching  machines. 
Education.  Programming  (Computers),  Languages. 


AD-605  351  Div.   23,  18,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

American  Inst,  for  Research,  Pittsburgh.  Pa. 
VoB^l^'^^^^^^-   ^°^^^^^^'   EXERCISE 

Self-instructional  course. 
Jun  64,  36p 

Contract  AF19  628  2936,  ProJ.  768^  Task  768204 
ESD  TDR64  443  V18  #.  i-«  »oo<w» 

Unclassified  rqjort 


See  also  AD-606  360. 

I>Mcrlptor8:  (♦Training  devloes,  «.„uv.x„„  manuaisi. 
(♦Programming  languages,  Traln*«  devices),  (♦Informa- 
tton  retrieval.  Air  force  operations).  Teaching  machines. 
Education,  Programming  (ComputBo-s),  Languages. 


JMtruotion  manuals). 


PERSONNEL  AND  TRAINING  •  Division  23 


AD-605  362  Dlv.   23,  18,  30 

OTS  Prices:  HC  $1.00/MF  $0.60 

American  Inst,  for  Research,  Pittsburg  Pa. 

OTC  QUERY  LANGUAGE.   VOLUME  XIX.    PROnCIENCY 

TESTS. 

Self-instructional  course. 

Jun  64,  16p 

Contract  AF19  628  2«36,  ProJ.  7682,  Task  768204      "' 
ESD  TDR64  443  V19 

Unclassified  rqwrt 
See  also  AD-606  351. 

Descriptors:  (*Tralnlng  devices.  Instruction  manuals), 
(♦Programming  languages.  Training  devices).  (♦Informa- 
tton  retrieval.  Air  force  operations).  Teaching  machines. 
Education.  Programming  (Computers),  Languages. 


AD-605  353  Dlv.    23,  18,  30 

OTS  Prices:  HC  $2.00/MF  $0.60 

American  Inst,  for  Research,  Pittsburgh  Pa. 

OTC  QUERY  LANGUAGE.  VOLUBJE  XXH.  REFERENCE 

MANUAL. 

Self-instructional  course. 

Jun  64,  32p 

Contract  AF19  628  2935,  ProJ.  7682,  Task  768204 

ESDTDR64  443   V22 


Unclassified  report 


See  also  AD-606  345. 


Descriptors:  (♦Training  devices.  Instruction  manuals), 
(♦Programming  languages.  Training  devices),  (♦Infor- 
mation retrieval.  Air  force  operaUons),  Teaching 
machines,  Educatlcm,  Progranmiing  (Computers). 
Languages. 


AD-606  364  Dlv.   23,  18,  30 

OTS  Prices:  HC  $2.00/MF  $0.60 

American  Inst,  for  Research,  Pittsburgh,  Pa. 

OTC  QUERY  LANGUAGE.    VOLUME  VL   THE 

OPERATION  AND  CAPABILITY  OF  THE  COMPUTER 

RETRIEVAL  PROGRAMS. 

Self-instructional  course. 

Jun  64,  36p 

Contract  AF19  628  2935,  ProJ.  7682,  Task  768204 

ESD  TDR64  443  V6 


Unclassified  report 


See  also  AD-605  348. 


Descr4)tors:  (♦Training  devices.  Instruction  manuals). 
(♦Programming  languages.  Training  devices), 
(♦Information  retrieval.  Air  force  operations).  Teach- 
ing machines.  Education,  Programming  (Computers). 
Languages. 


AD-606  365  Dlv.    23,  18,  30 

OTS  Prices:  HC  $2.00/MF  $0.60 

American  Inst,  for  Research,  Pittsbundi,  Pa. 
OTC  QUERY  LANGUAGE.   VOLUME  m.   THE 
OPERATION  AND  CAPABILITY  OF  THE  COMPUTER 
RETRIEVAL  PROGRAMS. 
Self-instructional  course. 
Jun  64,  38p 
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Contract  AF19  628  2935,  ProJ.  7682,  Task  768204 
ESD  TDR64  443  V3 

Unclassified  report 

See  also  AD-605  347. 

Descriptors:  (♦Training  devices.  Instruction  manuals), 
(•Programming  languages,  Training  devices),  (♦Teach- 
ing machines.  Instruction  manuals),  (♦Information  re- 
trieval. Air  force  operations).  Education,  Programming 
(Computers),  Languages. 


AD-605  356  Div.    23,  18.  30 

OTS  Prices:  HC  $3.00/MF  $0.50 

American  Inst,  for  Research,  Pittsburgh,  Pa. 

OTC  QUERY  LANGUAGE.    VOLUME  XIV.    SUMS  WITH 

THE  TMS  AND  TM  SUMMARY  TABLES. 

Self-instructional  course. 

Jun  64,  58p 

Contract  AF19  628  2935,  Pro].  7682,  Task  768204 

ESD  TDR64  443    V14 

Unclassified  report 

See  also  AD-605  357. 

Descriptors:  (♦Training  devices.  Instruction  manuals), 
(♦Programming  languages.  Training  devices),  (♦Infor- 
mation retrieval.  Air  force  operations).  Teaching 
machines.  Education,  Programming  (Computers), 
Languages. 


AD-605  357  Div.    23,  18,  30 

OTS  Prices:  HC  $4.00/MF  $0.75     ' 

American  Inst,  for  Research,  Pittsburgh,  Pa. 

OTC  QUERY  LANGUAGE.    VOLUME  Xm.   COMPLEX 

SUMS  WITH  THE  AIR  UNIT  TABLES. 

Self-instructional  course. 

Jun  64,  llBp 

Contract  AF19  628  2935,  Proj.  7682,  Task  768204 

ESD  TDR64  443  V13 

Unclassified  report 

See  also  AD-605  337. 

Descriptors:  (♦Training  devices.  Instruction  manuals), 
(Programming  languages.  Training  devices),  (♦Infor- 
mation retrieval.  Air  force  (H>eratlons),  Teaching 
machines.  Education,  Programming  (Computers), 
Languages. 


AD-605  440  Div.    23 

OTS  Prices:  HC  $3.00/MF  $0.75 

Syracuse  Univ.,  N.  Y. 

ADMINISTRATIVE  MANAGEMENT  OF  ON-THE-JOB 

TRAINING  IN  THE  UNITED  STATES  AIR  FORCE. 

Master's  thesis, 

tay  Howard  Ray  Seamens.   Aug  64,  88p 

Unclassified  report 

Descriptors:  (♦Personnel  management.  Air  force 
training),  (♦Air  force  training.  Personnel  management), 
(♦Management  engineering.  Air  force  personnel).  Costs, 
Military  requirements.  Learning,  Instructors,  Testing, 
Motivation,  Performance  (Human). 

The  purpose  of  this  paper  is  to  present  a  general  view  of 
On-the-Job  Training  as  it  is  conducted  in  the  Air  Force 
today;  to  show  some  of  its  strengths  and  its  weaknesses;  and 
to  present  some  recommendations  for  strengthening  the 


weaker  links.   The  primary  recommendation  ot  reorganizing 
the  training  responsibility  is  a  large  adjustment  relative  to 
the  other  recommendations.    However,  a  structural  reorga- 
nization of  units  would  not  be  necessary.    The  training 
units  of  the  Air  Training  Command  would  be  tenant  units  at 
the  various  command  levels.   They  would  report  directly  to 
Air  Training  Command  and  not  be  integrated  into  the 
command  line  of  the  using  organization.   It  is  hoped  that  the 
mentioned  weaknesses  and  recommendations  for  improve- 
ment will  stimulate  investigation  in  these  areas.   In  turn, 
these  investigations  will  lead  to  further  studies  and 
further  Improvements  in  the  area  of  on-the-job  training. 
(Author) 


AD-605  446  Div.    23,  32 

OTS  Prices:  HC  $5.00/MF  $1.00 

Boston  Univ.,  Mass.  School  of  Public  Relations  and 
Communication. 

THE  U.  S.  AIR  FORCE  INFORMATION  OFFICER  OVER- 
SEAS:   A  NEED  FOR  SPECIAL  APPLICATIONS  OF 
INFORMATION  TECHNOLOGY. 
Master's  thesis, 
by  John  M.  Connolly,  Jr.    1964,  184p 

Unclassified  report 

Descriptors:  (♦Public  relations.  Air  force  personnel), 
(♦Air  force  personnel.  Public  relations),  (♦Foreign 
policy.  Public  relations),  Education,  Training,  Language, 
Political  science.  Sociology,  Military  publications, 
Military  organizations. 

Of  the  more  than  700  officers  listed  in  the  most  recent 
Directory  of  Air  Force  Information  Officers,  approxi- 
mately 130  were  designated  as  serving  in  posts  outside 
the  continental  limits  of  the  United  States.   It  is  upon 
their  duties  and  responsibilities,  and  the  training,  knowl- 
edge and  skills  needed  to  insure  their  best  possible  per- 
formance as  U.  S.  represenatlves  abroad,  that  this  thesis 
will  focus. 


AD-605  821  Div.    23,  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

American  Inst,  for  Research,  Washington,  D.  C. 

NORMATIVE  DISTRIBUTIONS  OF  AQE  APTITUDE 

INDEXES  FOR  HKJH-SCHOOL-AGE  BOYS, 

by  Marion  F.  Shaycoft  and  Ernest  C.  Tupes.  Jul  64, 

19p 

Contracts  AF41  657  324  and  AF41  609  1588,  Pro].  7717, 

Task  771705 

PRL  TDR64  17 

Unclassified  report 

Descriptors:  (♦Aptitude  tests.  Students),  (*Alr  force 
personnel,  Selection),  Recruiting,  Military  personnel. 
Males,  United  States. 

The  Air  Force  Airman  Qualifying  Examination  (AQE) 
yields  4  aptitude  indexes  (General,  Administrative,  Mech- 
anical, and  Electronics)  which  are  used  in  the  selective 
recruiting,  enlistment,  and  Initial  assignment  of  basic 
airmen.   This  report  presents  distributions  in  percentile 
form  of  the  four  AQE  aptitude  indexes  for  nationwide  groups 
of  12th  grade  boys,  18-year-old  boys,  and  15-year-old  boys 
based  on  equivalent  aptitude  composites  of  Project  TALENT 
tests.    Distributions  are  also  given  for  12th  grade  boys  by 
region  of  the  country,  and,  for  those  planning  to  enlist  im- 
mediately after  high  school  graduation,  by  the  branch  of  the 
military  service  in  which  they  plan  to  serve.   These  data 
are  designed  to  be  useful  to  recruiters  as  Indications  of 
the  aptitude  potential  available  to  them  and  to  high  school 
guidance  counselors  as  an  aid  in  interpreting  AQE  scores 
achieved  by  their  students.    (Author) 
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AD-«0«  004  DlT.    23,  28 

OTS  Prices:  HC  $a.00/MF  $0.B0 

American  Inst  for  Research,  Pittkiiurgh,  Pa. 

A  SUGGESTED  GUIDE  TO  POSITION  STRUCTURE, 

by  Robert  B.  MUler.   May  56,  50p 

Contract  AF18  600  1203,  Proj.  770$,  Task  77150 

AFPTRC  TM56  13 

Unclassified  report 

Descriptors:  (♦Job  analysis.  Air  force  personnel), 
(*Alr  force  personnel.  Job  analysis),  Air  force  training. 
Performance  (Human),  Personnel  management.  Training 
deTlc«s,  Decision  making.  Monitors,  Scanning,  Job 
.  analysis.  Maintenance,  Time  studies.  Test  methods. 
Human  engineering,  Maiqwwer  studies. 

A  position  is  defined  as  the  total  set  of  tasks  which  mi^^t 
reasonably  be  perfomsd,  on  the  average,  by  a  single  In- 
diylckial  during  a  period  of  maxlmtun  effort  such  as  may 
occur  in  simulated  or  actual  combat  missions.    Position 
structure  is  the  assigning  of  all  tasks  and  groups  of  tasks 
within  an  organizational  unit  to  individual  positions  on  the 
basis  of  (a)  requirements  of  the  organizational  unit  to 
accomplish  a  goal,  and  (b)  the  psychological  factors  going 
Into  individual  training  and  performance.   The  product  of 
this  structuring  is  a  position  organization  table  which  will 
provide  the  data  the  Air  Force  may  use  in  establishing 
official  tables  of  organizations  and  manning  tables.   The 
development  of  position  structures  must  reconcile  solutions 
to  two  divergent  problems.  One  of  these  problems  is  finding 
the  most  efflcient  and  least  vulnerable  pattern  of  manpower 
c^abillty  from  the  stanc^mlnt  of  unit  operation.   This  is  an 
operational  problem.   The  second  problem  is  the  related 
<riestlon  of  the  best  allocation  of  datles  and  tasks  to  an 
individual  in  terms  of  selection  and  training  economy.    This 
Is  the  psychological  problem.    A  sound  table  of  organization 
and  manning  table  wUl  be  an  optimum  solution  to  botii  the 
ofmrational  and  psychological  problems. 


AD-606  010  Div.    23,  28 

OTS  Prices:  HC  $4.00/MF  $1.00 

American  Inst,  for  Research.  Pittsburgh,  Pa. 

A  SUGGESTED  GUIDE  TO  POSITION-TASK 

DESCRIPTION. 

by  Robert  B.  Miller.   Apr  56,  llOp 

Contract  AF18  600  1203,  Proj.  770  J  Task  77150 

ASPRL  TM56  « 


Unclassified  report 


PERSONNEL  AND  TRAINING  -  Division  23 


Descr^rtors:  (♦Job  analysis,  Weiqxm  systems),  (*Alr 
force  personnel.  Job  analysis).  (♦Weiqxm  systems.  Job 
analysis).  Air  force  training.  Training  devices.  Human 
engineering.  Maintenance,  Test  methods.  Performance 
(Human),  Monitors,  Military  requirements,  Personnel 
management.  Time  studies.  Decision  making.  Control 
systems.  Systems  engineering.  Manpower  studies. 

The  primary  purpose  of  this  guide  is  to  expound  methods 
which  may  be  used  for  describing  Job  requirements  for 
operation  and  maintenance  of  new  Air  Force  weapon  systems. 
The  procedures  and  format  suggested  in  this  guide  for 
preparing  position-task  descriptions  are  not  the  only  ones 
which  may  serve  adequately  for  anticipating  the  personnel 
and  training  requirements  generated  by  new  Air  Force 
we^xm  systems.   The  procedures  descrllied  are  based, 
however,  upon  previous  studies  in  which  job  information 
was  developed  and  recorded  for  the  operation  and  maintenance 
of  certain  complex  systems.   These  procedures,  Oierefore, 
have  been  tested  on  a  trial  basis  throu^  application  to 
selected  equ^ment  systems.    Position-task  description 
represents  a  means  of  systematically  developing  information 
which  is  required  at  erne  time  or  another  in  the  multitude  of 
peraonnel  and  training  actions  which  must  be  planned  and 
accomplished  before  a  new  weapon  system  is  Introduced  into 
toe  field.  It  is  recognized  Oiat  for  specific  purposes  less 
detailed  Job  information  may  be  required  than  is  described 
in  this  guide.  It  is  expected  that  this  guide  will  be  helpftU 
in  indicating  even  for  these  more  restricted  purposes  how 
the  required  informatton  might  be  assembled  and  recorded. 


AD-606  Oil  Div.    23.  18 

OTS  Prices:  HC  $3.00/MF  $0.75 

^ace  Technology  Labs.,  Inc.,  Los  Angeles.  Calif. 

PERSONNEL  SUBSYSTEM  DEVELOPMENT  AND  TEST 

PROGRAM, 

by  WUton  P.  Chase.    15  Jul  61,  8^ 

SrL-6101-0004-MU-000 

Contract  AF04  694  1 

-      Unclassified  report 

A  portion  of  toe  original  document  contains  fine  detail 
which  may  make  reading  of  photocopy  difficult. 

I^scr^tore:  (♦Military  personnel,  MiUtaiy  organizations), 
(♦Military  organizatfons.  Human  engineering).  Job  analysis 
Wej^xm  systems.  Armed  forces  operations.  Performance 
(Human). 
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24.  Photography  and  Other 
Reproduction  Processes 


using  the  laboratory  models  available.   The  second  is 
to  demonstrate  the  feasibility  of  building  higher  per- 
formance cameras  based  on  the  Photo-Tape  concept  by 
employing  laboratory  models  of  individual  components. 
(Author) 


AD-605  184 
OTS  Prices: 


Div.    M 
HC  $4.00/MF  $0.75 


Cornell  Aeronautical  Lab..  Inc.,  Buffalo,  N.  Y. 
A  STUDY  OF  IMAGE  QUALITY  EVALUATION. 
Final  rept.. 

by  Melvln  J.  MazurowsU,  Harry  B.  Hammill,  and 
George  H,  Snider.    Aug  64,  104p   VE-1867-G-1 
Contract  AF30  602  3206,  Pro].  6244,  Task  624409 
RADC  TDR63  536 

Unclassified  report 

Descriptors:  (* Photographic  images.  Intelligibility), 
(*Photointerpretability,  Measurement),  (*Aerial 
photographs,  Photointerpretabillty),  Photographic  grain. 
Density,  Color  pbotogrt^y.  Photograj>hic  contrast. 
Resolution,  Scanning. 

The  derivatioa  of  an  approximate  stunmary  measure 
which  would  relate  measurable  photograptdc  parameters 
to  Judgments  of  target  interpretablllty  was  investigated. 
An  alternative  technique  for  the  visual  ordering  of 
photogr^hs  according  to  image  quality  was  also  studied. 
Precise  and  approximate  analysis  techniques  of 
microdensitometer  data  for  obtaining  measures  of 
photographic  quality  parameters  were  developed  for 
black  and  white  photography  and  a  brief  investigation 
of  the  extension  of  these  techniques  to  color  images  was 
conducted.   Image  quality  parameter  evaluation  technique* 
are  documented  and  some  preliminary  attempts  to 
/    derive  summary  measure  functions  are  discussed. 
(Author) 


Hl>-605  599  Div.    34.  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

aeronautical  Chart  and  Information  Center,  St.  Louis,  Mo. 
APPUCATIONS  OF  QUALITY  CONTROL  IN  THE 
PHOTOGRAPHIC  LABORATORY, 
by  Charles  R.  Meyer.   Jun  64,  39p 
ACIC  TRIOI 

Unclassified  report 

Descriptors:  (* Aerial  photography,  Quality  control), 
('Quality  control.  Photography),  Photographic  equipment. 
Photographic  analysis,  Photographic  emulsions.  Photo- 
graphic film.  Photographic  images,  Photographic 
processing  equipment.  Photographic  contrast.  Photographic 
grain.  Chemical  analysis. 

This  report  concerns  advances  and  developments  In 
quality  control  activities  and  techniques  in  a  photographic 
laboratory,  and  discusses  the  purposes,  procedures, 
experiments,  methods  and  results  of  an  integrated  quality 
control  system  in  the  reproduction  of  aerial  photography. 
It  describes  studies  in  the  critical  areas  of  inspection  of 
photogri^ihic  material,  exposure-development  guidance, 
r{4>id  gamma  determination  and  chemical  analysis  of 
processing  solutions,  made  in  order  to  establish  suitable 
controls.    A  review  of  quality  control  activities  in  these 
limited  areas  of  study  illustrates  the  wide  scope  of  photo- 
grt^ihlc  quality  control  made  possible  through  standardi- 
zation.  The  advantages  of  a  complete  system  of  control  are 
indicated  by  the  significant  advances  described.  (Author) 


AD-605  366 
OTS  Prices; 


Div.    24.  8 
HC  $3«00/MF  $0.75 


RCA  Defense  Electronic  Products,  Princeton,  N.  J. 

RESEARCH  AND  DEVELOPMENT  ON  PHOTOCONDUC- 

TIVE  PHOTO-TAPE. 

Interim  rept,  no.  3,  1  May-30  Jul  64. 

Aug  64.  84p 

Contract  AF33  657  11485,  ProJ.  6263,  Task  626202 

Unclassified  rqwrt 

See  also  AD-430  041. 

Descriptors:  (♦Electrophotography,  Materials),  (♦Photo- 
electric materials.  Tapes),  (♦Aerial  cameras.  Electro- 
photography), Electron  optics.  Electrostatics,  Photo- 
graphic recording  media.  Arsenic  compounds  i 
Antimony  compounds,  Selenldes,  Photoconductivity, 
Photographic  images.  Electron  beams.  Focusing, 
Resolution,  Electron  guns,  Electrodes,  Bearings, 
Vacuiun  systems.  Manufacturing  methods. 

This  is  the  third  interim  engineering  report  on  a  con- 
tinued program  of  research  and  development  on  photo- 
conductive  Photo-Tape.   The  purpose  of  the  research 
and  development  effort  is  to  advance  the  Photo-Tape 
program  toward  a  flight  demonstration-model  camera 
and  to  demonstrate  a  higher  level  of  system  perform- 
ance in  the  laboratory  than  that  which  has  been  possible 
in  the  past.   The  over-all  engineering  objectives  can  be 
divided  into  two  primary  areas,  the  first  of  which  is  the 
demonstration  of  specified  performance  levels  in  terms 
of  available  hard  copy  records  out  of  the  reproducer. 


AD-605  661  Div.    24 

OTS  Prices:  HC  $2.00/MF  $0.50 

Bausch  and  Lomb,  Inc.,  Rochester,  N.  Y. 

UN;T  RECORD  SCREENING  VIEWER. 

Final  rept., 

by  C.  S.  AxteU.   Jun  63,  28p 

Contract  AF30  602  2612,  Pro].  6244,  Task  624412 

RADC  TDR63  347 

Unclassified  report 

Descriptors:  (♦Still  projectors.  Design),  Photogr^xhic 
Images,  Mirrors,  Lenses,  Resolution,  Viewing  screens. 
Cooling,  Remote  control  systems.  Reliability. 

The  Unit  Record  Screening  Viewer  is  a  high  resolution, 
rear  pix>]ection  viewer  designed  primarily  for  screening 
large  numbers  of  mounted  70  X  100  millimeter  film  chips. 
The  photographic  images  and  the  human  readable  code 
recorded  on  the  film  chip  are  projected  at  a  fixed  6.5X 
magniflcaUon  on  the  integral  screen.   The  notorized  chip 
changer  mechanism  may  be  operated  from  either  local  or 
remote  positions  for  sequential  screening  of  up  to  64 
mounted  chips  when  loaded  in  an  appropriate  magazine. 
Chip  placement  in  the  projection  focal  plane  is  accomplished 
by  tiie  use  of  an  electro-mechanical  shaft  positioner  con- 
taining a  two  position  stop  cam  and  pawl  device.    The  large 
prolectlon  format  required  a  novel  condenser  system  uti- 
lizing rectangular  shaped  lenses  allowing  for  space  con- 
siderations.  The  film  gate  temperature  is  held  witliln 
reasonable  llmito  by  the  incorporation  of  a  heat  controlling 
multi-layer  filter  in  the  condenser  system. 
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AD-605  135  DlT.    25,  8 

OTS  Prices:  HC  $1.00/MF  $0.50 


Westinghouse  Electric  Corp.,  Elmlrt 
APPUCATION  OF  UGHT  AND 
Technical  rept.  no.  43,  16  Oot-15 
by  Z.  Szepesi.   20  Nov  62,  ^ 
Contract  N61339  562 


IMAGE 
Nor 


,  N.  Y. 

INTENSIFICATION. 
62. 


Unclassified  report 


Descriptors:  (♦Image  Intenslfiers  (Electronics), 
Preparation),  (♦Photoelectric  materials.  Image  intenslfiers 
(Electronics)),  Laminates,  Photoconductivity,  Cadmium 
compounds,  Selenldes,  Powders,  Sintering,  Lead 
compounds.  Chlorides,  Spraying,  Stositivlty,  Light.  Gain. 

Several  grooved  and  sandwich  type  linage  intonsifier 
panels  were  fabricated  in  sizes  up  to  4  in.  x  4  in.    Pure 
CdSe  proved  to  be  better  for  filling  up  the  grooves  above  the 
PC  layer  than  ZnO.   Repetitive  spraying  and  sensitizing  of 
the  sandwich  PC  layer  improved  the  oharacteristlcs,  and 
maximum  gains  of  35  ft.-Lamberts  per  ft-candle  were 
measured  on  the  best  spots  of  the  sandwich  panels.    A  series 
of  experimente  were  started  using  PbC12  Instead  of  CdC12 
as  an  impurity  in  the  CdSe  sintered  {C  layer.  (Author) 


AD-605  137  Div.    25,  4,  14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Space  Technology  Labs.,  Inc.,  Redon0o  Beach,  Calif. 

UQUID  LASER  RESEARCH. 

Bimonthly  progress  rept.  no.  2,  1  MAf-30  Jun  62, 

by  Maurice  W.  Windsor.  30  Jun  62,  6  i 

STL-8657-6002-RU000 

Contract  AF04  695  97  I 

hjnclassifled  report 

Descriptors:  (♦Lasers,  Liquids),  Glass,  Plastics, 
Organic  compounds.  Acrylic  resins.  Complex  compounds. 
Europium  compounds.  Chemical  bonds.  Rods,  Low- 
temperature  research. 

Recient  theoretical  considerations  indicate  that  low 
temperatures  may  greatly  increase  the  possibility  of  ob- 
serving stimulated  emission  for  such  compounds  as  benzo- 
pbenone.   Experimente  on  rigid  soluttons  of  benzophenone 
In  EPA  (ether,  isopentane  and  ethyl  alcohol  in  the  volume 
ratto  5:5:2)  were  continued.  On  the  preparative  side  a 
number  of  new  plastic  systems  were  made.  Optical  qpiallty 
rods  of  cross-linked  polymethyl  methacrylate  containing 
benzophenone,  naphthalene  and  benzophenone/naphthalene 
mixtures  at  several  concentrations  were  prepared.   Experi- 
ments on  incorporating  organic  rare<-earth  chelates  into 
plastics  were  continued.  The  europiian  chelate  of  orthohy- 
droxy  benzophenone  was  syntbeslsed. 


AD-605  159  Div.    25,  4.  9 

OTS  Prices:  HC  $7.00/MF  $1.50 

Johns  Hopidns  Univ.,  Baltimore,  MdJ 

ANALOG  COMPUTER  RESEARCH  INtO  THE  ENEBGY- 

BXCHANGE  BETWEEN  GASES  AND  ^OLIDS. 

Solflotific  rept., 

by  Milton  Rogers.   May  64,  31^ 

Contract  AF49  638  496 

AFOSRIOOI 

Unclassified  report 

Deaoriptons  (♦Tranaport  propeitlea,  Thermodynamios) 


PHYSICS  -  Division  25 


(♦Energy,  Transport  properties).  Gases,  SoUds,  Particles. 
Fluid  mechanics,  Temperature,  Surfaces,  Chemise rption. 
Adsorption,  Mathematical  analysis.  Analog  computers. 

A  comparison  is  made  between  various  models  of  the 
Interaction.    A  descriptton  is  given  of  the  circuitry  and 
techniques  used  to  investigate  the  problem  of  energy 
exchange  between  gases  and  solids.    Bounds  on  the 
applicability  and  interpretaUon  of  data  obtained  solely  from 
compuUtlonal  experimente,  whether  performed  with  an 
analog  or  a  digital  computer,  are  delineated  in  some  detalL 
Data  are  presented  which  was  obtained  in  a  series  of  analog 
computer  experimente  in  gas  surface  interacttons  using 
several  variattons  of  a  very  simple  model  of  Oie  interactton 
potential,  the  lattice,  and  the  physical  state  of  the  solid, 
particularly  temperature.    For  the  majority  of  the  research, 
a  non-linear  coupling  (potential)  was  used  between  gas 
particles  and  surface  atom.    Several  major  approximations 
were  made  in  the  formulation  of  the  models  investigated. 


AD-E03  191  Div.    25,  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Westinghouse  Electric  Corp.,  Elmira,  N.  Y. 

APPUCATION  OF  LIGHT  AND  IMAGE 

INTENSIFICATION. 

Technical  rept.  no.  44,  16  Nov- 15  Dec  62, 

by  Z.  Szepesi.   26  Dec  62,  8p 

Contract  N61339  562 

Unclassified  report 

Descriptors:  (♦Image  intenslfiers  (Electronics), 
Preparation),  (♦Photoelectric  materials.  Image 
intenslfiers  (Electronics)),  (♦Luminescence,  Image 
intenslfiers  (Electronics)),  Laminates,  Photoconductivity, 
Electrical  properties,  li^.  Amplifiers,  Gain, 
Electrodes,  Gold.  ' 

The  drawbacks  of  the  grooved  type  construction  of 
the  image  intensifier  became  evident  in  the  last 
experimente  (see  AD-605  135).   On  the  other  hand,  recent 
measiirements  gave  hope  that  the  gain  in  the  sandwich 
typye  construction  can  be  increased  by  a  factor  of  more 
than  ten.   Therefore,  it  was  decided  to  discontinue  the 
work  with  the  grooved  type,  and  do  more  systematic 
work  for  the  improvement  of  the  sandwich  type  construction. 
This  work  led  to  some  improvemente  in  the  PC 
characteristics,  and  gains  up  to  170  ft.  Lambert  per 
ft-candle  were  measured  on  elementary  PC-EL  light 
amplifiers.   (Author) 


AD-605  200  Div.   25.  6,  14 

OTS  Prices:  HC  $1.00/MF  $0.50 

General  Telephone  and  Electronics  Labs.,  Inc., 

Bayside,  N.  Y. 

INVESTIGATION  OF  PHOTOCONDUCTOR 

MATERIALS  FOR  A  SOLID-STATE  SONAR  DISPLAY. 

Quarterly  interim  development  rept.  no.  1,  13  Apr- 

12  Jul  64. 

14  Aug  64,  16p  GTEL-TR64-210.4 

Contract  NOber91167,  ProJ.  SF0070502,  Task  9457 

Unclassified  report 

Continuation  of  Contract  NObsr85430. 

Descriptors:  (♦Photoelectric  materials.  Display  systems), 
(♦Display  systems.  Sonar),  Electroluminescence,  Semi- 
conductor devices.  Photoconductivity,  Ceramic  coatings. 
Cadmium  compounds.  Sulfides,  Impurities,  Copper, 
Performance  (Engineering),  niumlnatlop 

An  investigation  to  develop  and  construct  a  solid-state 
Booax  dUpUy  cf  variable-persistence.  The  display  devloa 
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T. 


will  utilize  a  layer  of  electroluminescent  material  to 
generate  the  ou^t  light  and  a  control  layer  of  photocon- 
ductlTe  material  which  accepts  an  input  Ulumlnation  from 
a  servo-driven  'wand.'    An  opaque  enamel  layer  between  the 
other  two  layers  is  used  to  prevent  optical  coupling  between 
the  display  output  U^t  or  ambient  illumination  and  the 
control  photoconductor.   The  required  persistence  charac- 
teristics were  obtained  with  several  of  the  photoconductor 
compositions  tested.    A  number  of  materials  were  tested 
for  the  opaque  enamel  layer.    Several  of  these  displayed 
the  required  lack  of  Interaction  with  the  electroluminescent 
and  photoconductor  layers,  as  well  as  the  required  opacity. 
Test  multielement  display  panels  incorporating  the  most 
suitable  photoconductor  and  opaque  enamel  materials  were 
constructed.   Evaluation  of  these  panels  indicated  that 
display  elements  corresponding  to  both  the  smallest 
elements  near  the  center  of  the  display  and  the  largest 
elements  furthest  from  the  center  can  be  made  with  the 
required  persistence  range. 


AD-605  205  oiy.    25.  14 

OTS  Prices:  HC  $3.00/MF  $0.75 

Brown  Univ.,  Providence,  R.  I.  Div  of  Applied 

Mathematics. 

A  STRESS  WAVE  STUDY  OF  THE  DILATATIONAL 

RESPONSE  OF  SOME  VISCOELASTIC  SOLIDS. 

Technical  rept.  no.  8, 

by  J.  M.  Ufshitz.   Aug  64,  62p 

Contract  Nonr562  30,  SD86,  Pro],  NR064  450 

Unclassified  report 

Descriptors:  (*Viscoelasticity,  Theory),  (*Polyethylene 
plastics,  Viscoelasticity),  (*Acrylic  resins,  Visco- 
elastici^),  (*Styrene  plastics,  Viscoelasticity),  Stresses, 
Spheres,  Deformation,  Measurement,  Detonation  waves. 
Shear  stresses,  Dilatometers. 

Measurements  of  the  change  of  shape  of  spherically 
diverging  stress  pulses  in  polyethylene,  polymethyl- 
methacrylate, and  polystyrene  were  maJde.   The  stress 
pulses  were  produced  by  the  detonation  of  small  e]q>losive 
charges  on  blocks  of  these  materials  and  the  pulses  were 
detected  by  the  use  of  condenser  microphones.   The  stress 
amplitudes  were  sufficiently  small  for  the  theory  of  linear 
viscoelasticity  to  apply  and  the  attenuation  and  dispersion 
of  the  pulses  enabled  values  to  be  obtained  for  the  real 
and  imaginary  parts  of  the  bulk  modulus.   Such  measurements 
would  be  extremely  difficult  to  carry  out  in  this  frequency 
range  by  any  other  means.    It  was  found  that  for  both 
polyethylene  and  polymethylmethacrylate  the  'bulk  loss' 
was  about  one  fifth  at  the  mechanical  loss  In  shear,  whilst 
for  polystyrene  the  bulk  losses  were  so  small  that  the 
assumption  of  elastic  behavior  was  as  close  as  any  other 
assumption  and  in  this  material  the  shear  losses  are  also 
very  small.    (Author) 


AD-605  206  Div.    25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Brown  Univ.,  Providence,  R.  I.  Div.  of  Applied 

Mathematics. 

NON-LINEAR  VISCOELASTIC  SOLIDS. 

Technical  rept.  no.  9, 

by  R.  S.  Rivlin.    Aug  64,  48p 

Contract  Nonr562  30.  Pro].  NR064  450 

Unclassified  report 

Descriptors:  (*Viscoelasticlty,  Nonlinear  systems), 
(^Continuum  mechanics,  Viscoelasticity),  Solids, 
Deformation,  Stresses,  Theory,  Vector  analysis.  Matrix 
algebra.  Reviews. 

The  classical  theories  of  the  mechanics  of  deformable 
materials  are,  for  the  most  part,  linear  theories  and  ones 


In  which  the  stress  depends  only  on  the  kinematic  situation 
existing  at  the  time  of  measurement  of  the  stress.    For 
many  materials,  such  as  vlscoelastic  solids  and  liquids, 
these  assumptions  are  not  valid.   Considerable  advances 
have  recently  been  made  in  formulating  the  continuum 
mechanics  of  such  materials.   An  account  of  this  work  is 
given,  particularly  In  relation  to  vlscoelasUc  soUds. 
(Author) 


AD-605  218  Div.    25.  15,  31 

OTS  Prices:  HC  $2.00/MF  $0.50 

Polytechnic  Inst,  of  BrooMyn,  N.  Y. 

UNIFORM  OVAL  REINFORCING  RINGS  -  POWER  SERIES 
EXPANSIONS, 

by  WUliam  P.  Vafakos  and  Louis  Rostand.    Aug  64, 
42p    PIBAL-697 

Contract  Nonr839  14,  Grant  NSF  G21876,  ProJ.  NR064  167 

Unclassified  report 

Descriptors:  (•Reinforcing  materials.  Rings),  (•Cylin- 
drical bodies.  Structural  shells),  (•Rings,  Numerical 
analysis),  (•Power  series.  Series),  Elasticity,  Stresses, 
Mechanical  properties.  Geometry.  Loading  (Mechanics), 
Ships.  Scientific  research. 

Power  series  expansions  are  employed  In  the  analysis  of 
oval  reinforcing  rings  which  are  arbitrarily  located  on  the 
Inside  or  outside  of  oval  cylindrical  shells  of  prescribed 
cross  section.   The  expansions  are  in  terms  of  two  small 
geometric  parameters  which  are  fixed  by  specifying  the 
cross  section  of  the  ring  and  the  major  and  minor  axis 
lengths  of  the  oval.    Analytical  solutions  are  presented  for 
the  case  of  a  uniform  radial  load.    A  graphical  comparison 
is  made  with  the  results  of  a  relatively  lengthy  energy 
solution.   In  addition,  the  effect  of  Inside  or  outside  rings  is 
displayed  in  graphs,  where  the  results  are  plotted  versus 
the  ma]or-to-mInor  axis  ratio.    (Author) 


AD-605  232  Div.    25 

OTS  Prices:  HC  $9.35/MF  $2.75 

Foreign  Tech.  Div..  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

TESTING  OF  FERROMAGNETIC  MATERIALS 

(MAGNETIC  MEASUREMENTS) 

by  1. 1.  Klfer.    19  Jun  64.    595p 

FTD  TT63  531,  TT  71292 

Unclassified  report 

Unedited  rough  draft  trans,  of  Ispytaniya  Ferromagnitnykh 
Materialov  (Magnitnye  Izmereniya)  Moscow/Leningrad, 
1962.  544p. 

Descriptors:    (*Ferromagnetlc  materials.  Magnetic 
properties).  Magnetic  fields.  Measurement.  Magnets. 
Metals.  Alloys.  Inductance.  Magnetism,  Circuits, 
Hysteresis,  Test  methods.  Non-destructive  testing. 

This  book  Is  devoted  to  an  Investigation  of  the  character- 
istics that  determine  the  behavior  of  ferromagnetic  materials 
in  a  magnetic  field,  ferromagnetic  materials,  general  prob- 
lems of  testing  magnetically  soft  materials,  experiments  at 
elevated  frequencies  and  with  magnetization  in  a  constant 
magnetic  field.   The  second  edition  refers  additionally  to 
new  techniques  of  measurement  and  to  apparatus  that  has 
become  available  during  the  last  few  years.   The  chi^ter 
'Methods  of  Magnetic  Flaw  Detection'  has  been  added;  this 
is  concerned  with  the  fundamentals  of  magnetic  flaw  detection 
and.  in  particular,  with  the  eddy  current  technique,  which 
shows  great  promise  for  widespread  introduction  of  flaw 
detection  into  engineering.   The  book  is  intended  for  techni- 
cal personnel  and  students  In  institutions  of  higher  education. 
(Author) 
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OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Sysi«ms  Command. 
Wright- Patterson  AFB,  Ohio.  I 

INFLUENCE  OF  STRAIN  RATE  Ol^  {RESISTANCE  TO 
DEFORMATION  OF  METALS  AT  lifpACT  VELOCITIES 
OF  100  TO  1000  M/SEC,  ]]      ^'  *'='^"^"^^==' 

by  F.  F.  Vltman  and  V.  A.  Stepano^t.  24  Aug  64.  26d 
FTD  MT64  217;  TT  64  71286  1 1 

Unclassified  report 

Edited  machine  trans,  of  mono.  NeH(^torye  Problemy 
Prochnostl  Tverdogo  Tela.  (Certain  Problems  of  Strength 
of  Solid  Body)  Moscow,  1959,  p.  207-221. 

Descriptors:  (•Metals.  Impact  shoak).  (•Impact  shock. 
Deformation),  (♦DeformaUon,  MetWs),  Strain  (Mechanics). 
UsSl^*'*  ^^^^^^'  Velocity,  Penetration,  Plasticity, 

By  means  of  penetration,  the  role  of  velocity  In  the 
problem  of  the  resistance  level  of  metals  to  plastic  flow  Is 
Investigated.   It  Is  shown  that  Impaot  velociUes  In  the  range 
of  100  to  1,000  m/sec  encounter  Inertial  resisting  forces 
and  forces  of  natural  resistance  to  Jteformation 


AD-605  241  Div.    25,  9 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohio. 

THE  INTERACTION  OF  SHOCK  WaVES, 

by  R.  A.  Antonova,  E.  M.  Barkhudarov,  B.  P.  Zhvanlya, 

G.  I.  RostomashvlU,  and  N.  L.  Tsintpedze.   21  Aug  64.  IOd 

FTD  MT64  19,  TT  64  71293  11  -•      .      h 

I  Unclassified  report 

Edited  machine  trans,  of  Zhumal  TeMmlcheskoi  FlzUd 
(USSR)  1963.  V.  33,  no.  9,  p.  1137-11^18. 

Descriptors:  (•Shock  waves.  Physical  properties). 
Electric  discharges.  Reflection,  Luminescence, 
Photographic  analysis,  USSR. 

By  the  method  of  high-speed  photoregjstration,  a  study 
was  made  of  the  Interaction  of  shock  waves.   It  was  shown 
that  the  character  of  interaction  Is  atmlogous  to  the  Inter- 
action of  a  shock  wave  with  a  wall,  the  relationships  obtained 
in  the  case  of  a  strong  shock  wave  far  speeds  of  reflected 
and  incident  waves  coincide  with  tho$e  calculated  for  the 
Interaction  of  a  shock  wave  with  a  wall.   In  certain  cases, 
behind  the  front  of  the  reflected  wave,  there  was  observed 
an  expansion  wave.    (Author) 


AD-605  259  Div.    25,  4 

OTS  Prices:  HC  $2.00/MF  $0.50 

Oslo  Unlv,  (Norway). 

SOME  THEORETICAL  INVESTIGATlbNS  FOR  CLOSED 

STATES  OF  THE  NEGATIVE  HYDROGEN  ION.    PART  I 

Institute  for  Theoretical  Physics  (PhVpica  Matematlcs)  " 

rept. 

by  John  MIdtdal.    Feb  64   36p   ITP(Pti)-21 

Grant  AF  EOAR32  64 

AFOSR  64  1256 


Jnclasslfied  report 


Partly  supported  by  Fridtjof  Nansen' 
Advancement  of  Science. 


ll 


Fund  for 


Descriptors:    (•Hydrogen,  Atomic  ehergy  levels), 
(•Atomic  energy  levels.  Hydrogen),  Jons,  Atomic 
orbltals.  Electrons,  Field  theory.  Perturbation  theory. 
Matrix  algebra. 


PHYSICS  •  Division  25 


Contents:  previous  investigations;  coordinate  systems  and 
sets  of  wave  functions;  the  singlet  and  triplet  slstates  of 
two  s-electrons;  the  ls2p(3)P  state  of  a  two-electron  system- 

e^a„«t'  <??k1'  '>  ^  ""^  ^'P<3>P=  Perturbation  th^?y 
S)^  3)P  non-relatlvistic  energy  of  the  state 


AD-605  270  Div.    25,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Air  Force  Cambridge  Research  Labs.,  Bedford,  Mass. 

LASER-SATELLITE  REFLECTION  PARAMETERS, 

Environmental  research  papers, 

by  Robert  L.  niff.   Jun  64,  22p 

Proj.  7600 

AFCRL  64,  475;  AFCRL  ERP23 

Unclassified  report 

Descriptors:  (♦Lasers,  Reflection),  (*SatelUtes 
(Artificial),  Reflectors),  Light  pulses.  Light  trans- 
mission. Attenuation,  Communication  satellites 
(Passive),  Mirrors,  Atmospherics,  Nomographs. 
Optical  tracking. 

Satellites  of  various  configurations  are  examined  as 
possible  laser  reflectors.    Attention  is  given  to  the  nature 
of  the  reflected  signal,  atmospheric  attenuation,  and 
problems  Involved  in  aiming  the  laser.   Nomograms  are 
presented  for  the  determination  of  the  geometric  attenuation 
of  the  signal  as  a  function  of  laser  divergence,  range, 
target  size,  receiver  aperture,  and,  where  appUcable, 
divergence  caused  by  degraded  comer  reflector.  (Autiior) 


AD-605  276  Dlv.   25,  6,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Research  Lab.,  Washington,  D.  C. 

THE  NUMERICAL  COMPUTATION  OF  RADIATION 

IMPEDANCE  OF  ZONAL  ARRAYS  ON  A  HARD  PROLATE 

SPHERIODAL  BAFFLE. 

Interim  r^t. 

by  S.  Hanish.   27  Jul  64,  2^ 

Pro].  RFOOl  03  44  4052 

NRL  6108 

Unclassified  report 

Descriptors:  (*Transducers,  Acoustic  impedance), 
(•Numerical  analysis.  Transducers),  Sound,  Potential 
theory.  Mechanical  waves.  MaUiematical  models, 
^;>ecial  functions  (Mathematical). 

This  report  consists  of  two  parts.   In  the  first  part  the 
mechanical  radiation  impedance  between  'tesseral  section' 
sound  sources  in  an  acoustically  hard  prolate  spheriodal 
baffle  is  analyzed  and  formulas  derived  for  calculating  the 
impedance  In  terms  of  prolate  spheriodal  wave  functions. 
The  particular  case  of  the  interaction  between  zonal  sound 
sources  is  treated  in  detail.   In  the  second  part  a  complete 
numerical  study  is  made  of  the  interaction  between  eight 
zones  on  prolate  spheriodal  baffle  2.3  lambda  long  having 
a  radius  alpha  at  the  equator  such  that  ka  nearly  equals  3. 
The  zones  have  an  axial  height  of  lambda/lO  and  are  spaced 
lambda/10  units  apart.   Theoretical  radiation  impedance 
Interaction  coefficients  are  calculated,  and  tables  are 
presented  of  mutual  and  self  Impedances  of  all  eight  zones. 
Theoretical  acoustic  beam  patterns  are  calculated  and 
plotted  for  the  condition  of  equal  zonal  surface  velocities 
(Author) 
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HIGH  TEMPERATURE  PROPERTIES  OF  SODIUBl. 

POTASSIUM,  AND  CESIUM. 

Progress  rept.  no.  14,  1  Jaii-31  Mar  64, 

by  J.  P.  Stooe,  C.  T.  Ewlng,  J.  R.  ^ann,  E.  W.  Steinkuller, 

and  D.  D.  Williams.   3  Aug  64.  62p 

Contract  NASA  C76320 

NRL  6128 

Unclassified  report 

Descriptors:  (*Llquid  metals.  Electric  power 
production),  (*Sodium,  Thermodynamics),  (^Potassium, 
Thermodynamics),  (*Cesium,  Thermodynamics),  (♦Thermo- 
dynamics, Alkali  metals),  Higli-temperature  research, 
V^wrs,  Vapor  pressure.  Volume,  Temperature,  Density, 
Liquids,  Equations  of  state.  Enthalpy,  Entrophy,  ^lecific 
heat.  Experimental  data.  Liquid  metals.  Tables, 
Molecular  properties. 

A  program  is  in  progress  at  this  Laboratory  to  measure 
various  thermophysical  properties  of  sodium,  potassium, 
cesium,  and  their  vapoTS.   Experimental  values  are 
presented  for  the  pressure-volume-temperature  properties 
of  sodium  vapor  aiid  the  density  of  sodium  liquid.   Two 
e<fJatlons  of  state  are  advanced  for  sodium,  and  properties 
of  the  saturated  and  superheated  vapor  are  derived  from 
these  equations  by  a  thermodynamic  treatment,  which  is 
presented  in  outline  form.   Enthalpy,  entropy,  specific 
volume,  and  specific  heat  and  compositional  iitformation 
(weight  fraction  of  dimer,  weight  fraction  of  tetramer,  and 
average  molecular  weight)  are  tabulated  for  some  800 
selected  vapor  states  in  the  temperature  range  from  1625  to 
2575  F,  and  in  the  pressure  range  from  0.2  to  26  atm. 
Similar  tables  for  potassium,  which  were  previously 
reported  in  the  Twelfth  Progress  Report,  were  computed 
from  a  saturated  liquid  base.   These  tables  have  been 
recomputed  using  properties  of  the  monomeric  gas  as  a 
base,  and  are  published  in  this  r^>ort.  (Author) 


AD-605  285  Div.    25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Colorado  Univ.,  Boulder. 

LITERATURE  SURVEY  OF  ORTHOHYDROGEN  AND 

PARAHYDROGEN  RESEARCH, 

by  p.  L.  Barrlck  and  L.  F.  Brown.    Aug  64,  68p 

Contract  AF33  616  7654,  Pro].  1  10  3048,  Task  30193 

APL  TDR64  81 

Unclassified  report 

Prepared  In  cooperation  with  Air  Products,  Inc.   Report 
contains  a  survey  of  the  technical  literature  pertaining  to 
orthohydrogen  and  parahydrogen  from  1928  through 
October  1963. 

Descriptors:  (*Hydrogen,  Molecular  properties).  Reviews, 
Cryogenics,  Catalysis,  Transformations,  Theory, 
Quantum  mechanics.  Nuclear  spins.  Physical  properties. 
Bibliographies,  Abstracting. 

A  survey  of  the  technical  literature  pertaining  to  ortho- 
hydrogen  and  parahydrogen  is  presented.    The  survey  covers 
the  literature  from  the  prediction  of  the  existence  of  the  two 
forms  of  hydrogen  in  1929  through  October,  1963.    The 
abstracts  are  presented  in  five  categories:   ortho  to  para- 
hydrogen conversion,  para  to  orthohydrogen  conversion, 
theories  and  mechanisms  relating  to  ortho-para  and  para- 
orthohydrogen  conversion,  properties  of  ortiio  and  para- 
hydrogen, and  reviews  and  miscellaneous.  (Auttior) 
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OTS  Prices:  HC  $2.00/MF  $0.50 

Aerospace  Corp.,  Los  Angeles,  Calif. 

STUDY  OF  TURBULENCE  IN  AN  ARC  PLASMA  JET 


USING  ELECTROMAGNETIC  INDUCTION, 

by  A.  E.  Fuhs.    3  Aug  64,  32p   TDR-269(4280-50)-l 

Contract  AF04  695  269 

SSD  TDR64  122 

Unclassified  report 

Descriptors:  (♦Plasma  Jets,  Turbulence),  Electro- 
magnetic fields.  Inductance,  Probes  (Electromagnetic), 
Signals,  Velocity,  Measurement,  Transducers,  Integral 
equatloos.  Partial  differential  equations. 

Interaction  of  a  turbulent  conducting  gas  with  a  steady 
applied  magnetic  field  drives  fluctuating  currents.    The 
unsteady  magnetic  field  arising  from  these  currents  induces 
a  voltage  e  in  a  sensing  coil.    An  integral  equation  for  e  and 
the  related  partial  differential  equation  for  the  electrical 
potential  are  derived.    A  relation  between  signal  rms 
magnitude  and  jet  properties  is  discussed.    Experiments 
were  conducted  using  an  arc  plasma  jet  operating  with  argon. 
Most  of  the  signal  was  due  to  frequency  components  in  the 
Interval  10  to  100  kc.    By  use  of  two  transducers,  one 
located  downstream  of  the  other,  the  average  jet  velocity 
was  measured.   The  delay  giving  the  peak  value  of  the  cross 
correlation  function  formed  from  the  two  signals  was  taken 
as  the  transit  time.   Methods  for  electronically  determining 
the  time  delay  are  described.  (Author) 


AD-60S  302  Div.    25.  20 

OTS  Prices:  HC  $1.00/MF  $0.50 

Massachusetts  Inst,  of  Tech.,  Cambridge. 

FISSION  FRAGMENT  DAMAGE  IN  URANIUM  DOPED 

GERMANIUM. 

Annual  technical  rept., 

by  Robert  E.  Ogilvie.    1  Jul  64,  20p 

Contract  Noorl841  84,  ProJ.  NR031  686 

Unclassified  report 

Descriptors:  (♦Germanium,  Radiation  damage),  (♦Crystal 
lattice  defects.  Germanium),  Uranium,  Impurities, 
Fission  products.  Copper.  Energy,  Distribution,  Space 
charges.  Hall  effect.  Electrical  properties.  Single  crystals, 
SemicQoducto  rs. 

A  theoretical  model  for  the  spatial  distribution  of  fission 
fragment  damage  in  bulk  crystals  of  copper  and  germanium 
was  developed.    Calculations  of  the  energy  distribution  of 
primary  knock-on  atoms  and  of  the  range  and  energy  loss  of 
such  atoms  in  the  lattice  are  combined  to  determine  the 
radial  Frenkel  defect  concentration  in  a  cylindrical  fission 
spike.    The  radial  strain  field  associated  with  such  a  defect 
concentration  is  also  calculated  and  applied  to  the  theory  of 
diffraction  contrast  of  fission  tracks  in  the  electron 
microscope.   Several  experimental  studies  of  fission 
damage  in  bulk  materials  are  discussed  in  the  light  of  the 
proposed  model.  (Author) 


AD-605  328  Div.    25,  26,  30 

OTS  Prices:  HC  $3.00/MF  $0.76 

Little  (Arthur  D.)  Inc.,  Cambridge,  Mass. 

COMPUTER  PROGRAM  FOR  ACOUSTIC  RAY 

TRACING, 

by  R.  Kronauer,  L.  C.  Lawrence,  and  J.  E.  Murphy. 

Jul  64,  96p    AU- 1470764 

Contract  NOb8r81564 

Unclassified  report 

Rept.  on  Proj.  TRIDENT. 

Descriptors:  (♦Underwater  sound,  Sound  transmission), 
(♦Programming  (Computers),  Acoustics),  (♦Acoustics, 
Programming  (Computers)),  Differential  equations. 
Functions,  Numerical  analysis.  Reflection,  Surface 
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properties.  Physical  properties,  (keanology.  Datk. 

1^1^^  languages.  Attenuation,  Underwater  sound 

signals.  Test  methods. 

i 
This  report  describes  a  computer  pfcogram  for  the 
^r^^°^  "^  underwater  sound  pro|»gation.    Ray  tracing 

^X.^^  T^  *°  ~™P"*«  **»«  *^"«"  «»"«,  direction 
and  location  of  ray  bundles.    The  problem  Is  ^sumed 

S..^^°"fl?'*"^^°"^'  ^•®-  ^^  «°"»'*  '^"»«8  from  a  point 
^^^  "f  ^J"  °^^^  properties  are  assumed  to  vary  oSy 
«^h  the  d^th  and  horizontal  distance  (range)  from'tee 

^?!;-  o  J''""*!^  ^^'^^  '°"^  ^^^  o'  special  effects. 
They  are  surface  effects,  bottom  effects,  sharp 

Uiterfaces  or  layers,  and  regions  of  strong  focussinir 

(caustics).   The  surface  and  bottom  effects  are  normally 

treated  uslijg  energy  conservation  principles  but  the 

program  allows  for  the  inclusion  of  arbitrary  loss 

co^lclents.    The  sections  of  this  report  set  forth  the 

mathematical  and  numerical  techniques  used  to  solve  this 

problem  and  show  how  to  use  the  computer  program. 


AD-606  334  Div.    25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Kansas  Univ.,  Lawrence. 

EXPERIMENTAL  STUDY  OF  SPIN-LATTICE  RELAXA- 
TION BY  THE  ORBACH  PROCESS  IN]  NEODYmSjM 
MAGNESIUM  NTTRATE.  I 

Technical  rept  no.  6,  I 

by  J.  T.  Hoffman  and  R.  C.  Sapp.   25  Aug  64,  3^ 
Contract  Nonr2775  00,  ProJ.  NR018  202 

Unclassified  report 

Research  assisted  by  the  National  Scilotoe  Foundation 
and  by  a  grant-in-aid  from  the  Alfred  p.  Sloan  Foundation. 

Descriptors:  (♦Paramagnetic  materials.  Relaxation  time). 
(♦Neodymium,  Paramagnetic  resonance),  (♦Single  crystals 
Paramagnetic  resonance),  Crystal  lattices.  Nuclear  spins  ' 
Neodymium  compounds.  Magnesium  oompounds,  Nitrates 
Magnetic  properties.  Colls.  Inductance,  Electric  bridges.' 
Magnetic  fields.  Cryogenics,  ^)eciflc  heat. 

Measurement  was  made  of  the  spin-lattice  relaxation  time 
of  trivalent  Nd  ions  in  Nd-Mg  nitrate  toy  fitting  Caslmlr-du 
Pre  dispersion  curves  to  the  frequency  dependence  of  the 
self-inductance  of  a  coil  into  which  the  sample  could  be 
inserted.   The  difference  in  self-inductance,  with  and  without 
the  aample,  was  determined  by  a  modified  Owen  bridge  at 
liquid  heUum  temperatures  and  in  fields  between  zero  and 
1800  oe.   In  the  3.3-4.2K  range  the  Orbach  process  domi- 
nates and  is  identified  by  its  characteristic  ejqwnential 
inverse  temperature  variation.    For  H  perpendicular  to  the 
crystal  axis,  good  agreement  was  found  with  Orbach's 
theory  for  the  magnetic  field  dependence  of  this  process 
As  by-products  of  the  experiments,  determination  was  also 
made  of  the  magnetic  specific  heat  constant  and  the  temp- 
erature-independent susceptibiUty.   (Author) 
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Stanford  Univ..  Calif.  Div.  of  Englneeril^  Mechanics. 

MOVING  CONTACT  PROBLEMS  OF  A  tUGID  PROFILE 

ON  A  VISCOELASTIC  BASE, 

by  J.  N.  Goodler  and  C.  B.  Loutzenheiser. 

Jul  64,  192p   SUDEM-148  jl 

Contract  Nonr225  29,  ProJ.  NR064  241    ' 

Unclassified  report 

Descriptors:  (♦Viscoelasticity,  Loadiqg  (Mechanics)). 
(♦Loading  (Mechanics),  Viscoelasticit|),  Cylindrical 
bodies.  Elasticity,  Deformation,  MatbMnatioal  models. 
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Two-dimensional  steady-state  solutions  (suitable  for 
computer  evaluation)  are  given  for  moving  normal  contact 

2^H      n  ,f  ^'^%'   ^''""Plea  worked  out  include  (a)  the 
?m««  fi^K^r*."^  °"  "  '"''^^**^  J^^^^"*  5  relaication 

th«  ^i^     pressures.   The  results  for  (a)  show  that 
the  variation  of  roUing  resistance  over  a  range  of 
«  «S^  becomes  smoother  with  the  greater  number  of 
relaxation  times.    The  results  for  (b)  show  the  dependence 
of  the  pressure  peaks,  near  the  ends  of  the  contaX on  S^ 

ThrJ.%f  "°"",'^"«  °'  '"^  ~™"«  '^  the  tilt  of  the  piS! 
Three  dimensional  solutions  are  considered  for  the  ourelv 

^.   Z^T     *"'"""•  ""*  ~*  ''''  "*  seml-SL 
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OTS  Prices:  HC  $2.00/MF  $0.50 

Westinghouse  Electric  Corp.,  Pittsburgh,  Pa. 
LONG  LIFE  CLOSED  LOOP  MHD  RESEARCH  AND 
DEVELOPMENT  UNIT.  '^'^t^n  anu 

^arterly  technical  progress  rept.  no.  10,  1  Jun- 
Jl  Aug  64, 

^1  *•  h^"^^'  ^'  ^'  Holmes,  and  M.  G.  Fey. 
ol  Aug  64,  26p 

Contract  AF33  667  8311,  ProJ.  8173,  Task  817306 

Unclassified  report 

See  also  AD-605  255 

Descriptors:  (*Magnetohydrodynamics,  Generators). 
Plasma  physics.  Test  facilities.  Thermocouples,  P^bes 
(Electromagnetic).  Heaters,  Refractory  materials. 
Performance  (En^eering). 

The  third  test  of  the  closed  loop  is  described.   The  goal 
^  gas  owductivlty  in  the  generator  of  one  mho  per  meter 
was  met  and  exceeded,  achieving  a  value  approximately 
one  hundred  times  better  than  the  previous  test.   Details 

S.^L      J^^.S''®^®''*®*^  ^°°«  "^^  Pl'»°°ed  improvements 
for  the  next  test.   (Author) 


AD-605  377  Div.    25,4 

OTS  Prices:  HC  $3.00/MF  $0.60 

5^^Jf.,°'  ""'''*''  Research,  Univ.  of  Akron,  Ohio. 

O?  TOLYt^^"^"^^^  ^^  PHYSICAL  BEHAVIOR 

Rept.  for  1  Feb^31  Dec  63, 

by  P.  Dreyfuss,  A.  N.  Gent,  N.  N.  -C.  Hsu, 

and  V.  V.  Vickroy.   Mar  64,  62p 

Contact  AF33  657  10868.  Proj.  7342,  Task  734203 

ML  TDR64  19 

Unclassified  report 

Descriptors:  (♦Polymers,  Molecular  structure), 
r|Cry8tamxatlon,  Polymers),  Chemical  bonds.  Elasticity 
Melting,  Vulcanlzates,  Temperature,  Microscopy,  Sphere's. 

Eleven  model  copolymers  were  prepared  and  their 
ciTTstalUzation  behavior  studied.   The  crystalUzation 
followed  simple  Avrami  kinetics,  with  the  rate  dependine 
primarily  on  the  degree  of  supercooling.   The  amountrtf 
ciystaUinlty  varied  with  temperature  in  a  complex  manner. 
Microscopy  revealed  generally  a  ftne-grained  structure, 
with  resolvable  sphenilites  only  in  certain  cases.   Cross- 
linked  and  uncrosslinked  samples  of  trans  1.4  polyisoprene 
were  studied  dllatometrically.  The  melting  temperatures 
oi  both  the  alpha  and  beta  crystal  forms  were  decreased 
by  crosslinklng.  by  about  equal  amounts.   The  rates  of 
crystallization  were  also  markedly  decreased,  roughly  ia 
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accord  with  the  reduced  melting  temperatures.   Crystal- 
lization was  also  observed  in  highly-swollen  networks, 
without  much  exudation  of  solvent.   The  elastic  behavior 
of  crossllnked  polyethylene  was  examined.    (Author) 


AD-605  378  Div.    25,  17,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Air  Force  Materials  Lab.,  Research  and  Technology  Dlv., 

Wright-Patterson  AFB,  Ohio. 

A  VACUUM  EVAPORATOR  FOR  AN  INVESTBATION 

OF  THE  MAGNETO-OPTIC  PROPERTIES  OF 

INTERMETALLIC  COMPOUND  FILMS. 

Rept.  for  Mar  62-Oct  63, 

by  Axel  M.  Stoffel  and  Karl  J.  Stmat.  Jun  64,  30p 

Pro].  7371,  Task  737103 

ML  TDR64  130 

Unclassified  report 

Descriptors:  (*Thin  films  (Storage  devices).  Ferromag- 
netic materials),  (♦Ferromagnetic  materials,  Intermetalllc 
compounds),  (*Intermetallic  compounds.  Magneto-optic 
effect),  (•Magneto-optic  effect.  Thin  films  (Storage  de- 
vices)), (*Test  equipment.  Magneto-optic  effect).  Evapora- 
tors, Intermetalllc  compounds.  Films,  Magnetometers, 
Rare  earth  compounds.  Computer  storage  devices,  Vapor 
plating.  Vacuum  apparatus,  Films. 

This  report  describes  an  ultrahigh  vacuum  evaporator 
wtiich  is  part  of  an  apparatus  for  use  in  an  investigation  of 
the  magneto-optical  properties  of  ferromagnetic  intermetal- 
llc compounds  in  thin  film  form.    Samples  can  i>e  prepared 
by  vapor  deposition  from  two  sources  and  subsequent 
annealing  in  vacua  of  approximately  10  to  the  minus  9th 
power  torr.    A  torque  magnetometer  built  into  the  system 
can  be  used  for  magnetization  measurements,  and  an  ex- 
ternal ellipsometer  allows  determination  of  magneto-optical 
constants  on  the  films  without  removing  them  from  the  hl^ 
vacuimn  in  which  they  were  prepared.    (Author) 


Contract  Nonr2672  00,  ProJ.  NR385  905 

Unclassified  report 

Descriptors:  ('Underwater  sound  generators.  Impact 
shock),  ('Sound  transmission.  Impact  shock).  Design, 
Pressure.  Drives,  Underwater  sound.  Acoustic  properties. 

The  program  of  underwater  transient  acoustics  at  the 
Woods  Hole  Oceanographic  Institution  has  been  concerned 
with  the  use  of  mechanical  impact  action  to  produce  a  short 
duration,  positive  pressure  pulse  of  high  intensity  in  the 
water.    An  experimental  model  impact-energized  sound 
source,  IMP  Mod  X-1,  was  designed  and  built  at  Woods  Hole. 
Observed  pressure-time  curves  were  In  good  agreement 
with  those  predicted  by  Impact  theory.    A  larger,  higher 
Intensity  sound  source,  IMP  Mod  X-2,  Is  under  construction. 
(Author) 
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OTS  Prices:  HC  $2.00/MF  $0.50 

American  Optical  Co.,  Southbrldge,  Mass. 
FIBER  OPTIC  LASER. 
Semiannual  rept.  no.  2,  1  Nov  62-29  Mar  63, 
by  Ellas  Snitzer.  29  Mar  63,  42p 
Contract  DA19  020ORD5575X,  Pro],  3209 

Unclassified  report 

Descriptors:  (*Lasers,  Fiber  optics),  (*Fiber  optics. 
Lasers),  (*Neodymium,  Glass),  Spectroscopy,  Oscilla- 
tion, Damping,  Pumping  (Electronics),  Emlsslvity, 
Frequency,  Control. 

Some  spectral  and  time  properties  of  neodymlum  glass 
lasers  of  conventional  geometry  are  described.  The  spec- 
tral output  vs.  pump  power  was  investigated.   The  effect 
of  temperature  on  the  spectra  and  time  traces  was  also 
looked  at.   The  results  of  attempts  to  control  the  fre- 
quency of  the  laser  emission  are  reported.    Work  on 
long  single  fibers  and  fused  multiflber  bundles  was 
carried  out.   (Author) 


AD-605  414  Dlv.    25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Philco  Research  Labs.,  Newport  Beach,  Calif. 

LASER  PUMPING  SOURCES. 

Final  technical  rept., 

by  S.  Byron,  H.  Shanfleld,  W.  Lawrence,  J.  Klllian,  and 

D.  Peters.    15  Jul  64,  93p   U-2771 

Contract  Nonr4237  00,  Proj.  3730,  ARPA  Order  306  63 

Unclassified  report 

Descriptors:  ('Lasers,  Pumping  (Electronics)),  Explo- 
sions, Pyrotechnics,  Shock  waves.  Energy  conversion. 
Absorption  spectrum.  Cooling,  Limiinescence. 

The  direct  conversion  of  stored  chemical  energy  to  radia- 
tion suitable  for  pumping  laser  materials  was  investigated. 
Both  explosives  and  pyrotechnics  were  studied  as  well  as 
the  possibilities  offered  by  combining  the  two.   The  emphasis 
was  on  gaining  an  understanding  of  the  fundamental  limita- 
tions in  producing  high  radiation  intensity,  long  pulse  dura- 
tion, and  high  overall  energy  conversion  efficiency  for  these 
radiation  sources. 


AD-605  428  Dlv.    25,  2 

OTS  Prices:  HC  $2.00/MF  $0.50 

Woods  Hole  Oceanographic  Institution,  Mass. 

ACOUSTIC  TRANSIENTS  AND  IMPACT-ENERGIZED 

SOUND  SOURCE  RESEARCH. 

Final  rept., 

by  Arnold  G.  Sharp.   Jun  64,  46p   WHOI  Ref-64-23 
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Malaker  Labs.,  Inc.,  High  Bridge,  N.  J. 

BASIC  RESEARCH  ON  FERROMAGNETIC 

SUPERCONDUCTORS. 

Final  rept. 

by  John  G.  Daunt,  James  J.  Drautman, 

Charles  J.  Anderson,  and  Samuel  H.  Stem.    Aug  64,  124p 

Contract  AF30  602  2935,  Pro],  8503,  Task  850301 

RADC  TDR64  188 

Unclassified  report 

Descriptors:  ('Ferromagnetic  materials,  Superconduc- 
tors), ('Superconaactors,  Ferromagnetic  materials), 
('Ruthenium  alloys.  Superconductivity),  Cryogenics, 
Europium  alloys.  Gadolinium  alloys.  Cerium  alloys. 
Electrical  properties.  Magnetic  properties.  Density, 
Transition  temperature.  Hysteresis,  Crystal  structtire, 
X-ray  diffraction  analysis.  Fluorescence, 
Photomicrography. 

The  electrical  and  magnetic  properties  of  several  alloys 
of  EuRu2  or  GdRu2  with  CeRu2  were  measured  in  the 
temperature  range  IK  -  30K  and  in  applied  magnetic 
fields  up  to  6  KOe.   One  sample  of  CeRu2  and  several  of 
GdRu2  -  CeRu2  had  a  low  density  and  exhibited  an  anom- 
alous behavior.   These  specimens  underwent  an  incipient 
superconducting  transition  and  were  either  paramag- 
netic or  ferromagnetic  at  temperatures  below  that  of  the 
superconducting  transition.    All  of  the  europium  samples 
had  a  high  density  and  had  sharp  superconducting  transi- 
tions in  which  the  susceptibility  became  negative.   The 
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1^^     I."""  ^  *»'"e'»8ed  slowly  ,rtth  EuRu2  concen- 
taratton,  being  4.67K  for  a  specimen  containing  50% 
/Eu»i2.    Upper  and  lower  critical  field  values  were 
round  for  all  of  these  samples.   There  was  a  hysteresis 
in  the  value  of  T  sub  c  measured  in  aero  field  not  at- 
tributable to  superheating  and  superoooling,  which  Indi- 
cated the  presence  of  ferromagnetic  ordering.   The  re- 
lation between  the  specimen  structure  and  behavior  is 
discussed.  The  results  Indicate  that  ferromagnetic 
superconductivity  may  be  possible  ih  an  homogeneous 
materiaL   (Author)  ^ 
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BOUNDS  ON  THE  RATE  OF  ENERGV  DISSIPATION  IN 

BODIES  DEFORMING  BY  SECONDA|1Y  CREEP. 

Technical  rept.  no.  38, 

by  W.  R.  Hod^dns.    Aug  64,  22p 

Contract  Nonr562  20,  ProJ.  NR064  424 

I  lUnclassifled  report 

Descriptors:  ('Creep,  Mathematicaa  analysis),  (Materi- 
als), Creep),  Energy,  Stresses,  Strain  (Mechanics), 
Loading  (Mechanics),  Tensor  analysis.  Deformation. 

The  present  note  extends  previous  n^othods  of  bounding 
the  rate  of  energy  dissipation  in  a  boe^y  deforming  under 
secondary  creep  according  to  a  power  law  (strain-rate 
tensor  =  b  slgna  to  the  n  power).   By  an  appropriate  defi- 
nition of  the  'representative  stress',  bounds  for  a  mate- 
rial with  an  arbitrary  value  of  n  are  expressed  in  terms 
of  a  postulated  known  solution  to  the  identical  stress 
loading  problem  for  a  material  with  a  different  value  of 
n.   The  results  are  appUed  first  to  icteaUsed  materials 
where  n  is  a  constant,  and  then  extended  to  a  class  of 
non-idealised  materials  where  n  is  a  monotonic  in- 
creasing function  of  stress.  (Author) 
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Foreign  Tech.  Div.,  Air  Force  Systenbt  Command, 

Wright- Patterson  AFB,  Ohio.  | 

ABOUT  A  CERTAIN  PROBLEM  OF  THE  NONLINEARLY 

CREEPING  CONICAL  SHELL  OF  REVOLUTION, 

by  R.  M.  Kirakosyan.    12  Aug  64,  lOp  i 

FTD  TT64  200;  TT  64  71313 

Unclassified  report 

Unedited  rough  draft  trans,  of  Akaden^ya  Nauk 
Armyanskoi  SSR,  Erevan.    Doklacly,  Ijis,  v.  37,  no.  3. 
p.  151-156. 
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reep),  ('Conical 


Descriptors:  ('Bodies  of  revolution,  ^.^y„  ,  v.un.c 
bodies.  Structural  sheUs),  ('Creep,  Conical  bodies). 
Mathematical  analysis,  Integral  equations,  Stresses, 
Compressive  properties.  Deformation,  Nonlinear  systems. 

In  this  article  on  the  basis  of  the  monWjtless  theory  of 
shells,  there  is  discussed  the  creep  ofl  a  conical  sheU  of 
revolution  under  the  action  of  a  normaj  surface  load  sllghtty 
changing  in  time,  when  one  end  of  the  $hell  is  fastened  and 
the  other  is  extended  (compressed)  along  the  generatrices. 
For  the  theory  of  creep  use  the  theory  nonlinear  consecu- 
tively.   The  solution  of  the  problem  is  reduced  to  the 
determination  of  one  function  of  integration,  in  connection 
with  which,  a  nonlinear  integral  equation  is  obtained.    In 
the  case  where  the  circular  stresses  in  magnitude  exceed 
the  elastic-instantaneous  longitudinal  stresses,  (the  latter 
are  assumed  to  be  compressive)  In  passing  over  in  the 
equations  of  creep  from  the  intensity  of  tangential  stresses 
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to  the  magnitude  near  to  it,  for  the  maximum  tangential 
stress  the  precise  solution  is  given  In  the  closed  form. 
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GAS  AND  UQUm  LASERS, 

by  Chao-shou  Tseng.    13  Aug  64,  lOp 

FTD  TT64  565,  TT  64  71314 

Unclassified  report 

Edited  trans   of  K'o  Hsueh  Ta  Chung  (Chinese  People's 
RepubUc)  1963,  no.  11,  p.  22-23. 

Descriptors:  ('Lasers,  Reviews).  Gases,  Liquids,  LWit 
communication  systems,  China. 

A  popularized  review  of  the  basic  principles  of  gas 
and  liquid  lasers. 


AD-605  467  Div.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 

Wright- Patterson  AFB.  Ohio.         - 

VACUUM  APPARATUS  FOR  THE  GERMINATION  OF 

DENDRITIC  STRIPS  FROM  SEMICONDUCTIVE  MATERIALS 

by  Yu.  M.  Shashkov,  B.  I.  Abaev.  V.  P.  Grishin, 

A.  V.  Bakun,  and  V.  V.  Khartulari.    6  Aug  64.  6d 

FTD  TT64  629.  TT  64  71316  "«      .  °P 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent  157785 
(appl.  770107/22-2,  22  Mar  62). 

Descriptors:  ('Vacuum  apparatos.  Semiconductors), 
ran^e  crystals.  Crystal  growtii),  ('Semiconductors. 
Material  separation).  Design,  Patents,  USSR. 

A  vacuum  apparatus  for  germinating  dendritic  strips  out 
of  semiconductor  materials  is  described.   The  smparatus 
consists  of  a  vacuum  chamber  in  the  cavity  of  which  Is  a 
crucible  with  the  original  material  fastened  on  a  movable 
rod,  a  heater,  and  a  rod.    For  the  purpose  of  increasing 
the  productivity  of  the  apparatus  In  the  cavity  of  the  vacuum 
chamber  there  Is  eccentrlcaUy  set  a  container  which  makes 
a  turning  movement  in  the  horizontal  plane  for  the  collection 
of  the  cutoff  strips,  and  in  the  waU  of  the  chamber  is 
mounted  an  attachment  for  cutting  oft  the  germinated  strips 
from  the  seeding  with  the  aid  of  an  electric  arc,  designed  In 
the  form  of  two  electrodes  fastened  on  the  end  of  the 
metallic  tube  and  a  rod  set  inside  of  it  electrlcany 
insulating  one  from  the  other.  (Author) 
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CURRENT  PROBLEMS  IN  CRYSTALLOGRAPHY 
by  B.  K.  Vainshtein.   4  Aug  64,  19p  ' 

FTD  TT64  589,  TT  64  71317 

Unclassified  report 

Unedited  rough  draft  trans,  of  Akademlya  Nauk  SSSR. 
Vestnlk,  1963,  v.  33,  no.  6,  p.  31-38. 

Descriptors:  ('Crystallography,  Reviews),  Crystal 
substructure,  Diffractton  analysis.  Crystal  lattices, 
L^rs,  Single  crystals.  Crystal  growth,  CrystalUzaUon. 
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Arnold  Engineering  Development  Center,  Arnold  Air 
Force  Station,  Tenn. 

INTERPOLATIONS  OF  IMPERFECT  AIR  THERMODY- 
NAMIC DATA.    I:    AT  CONSTANT  ENTROPY, 
by  C.  A.  Neel  and  Clark  H.  Lewis.   Sep  64.  315p 
Contract  AF40  600  1000,  ProJ.  VT8002 
AEDC  TDR64  183 

Unclassified  report 

Descriptors:  (*Alr,  Thermodynamics),  (*Entropy,  Air), 
(♦Tables,  Thermodynamics),  Shock  waves.  Velocity, 
Numerical  analysis.  Data. 

The  recent  thermodynamic  air  data  of  Hilsenrath  and 
Klein  (AEDC-TDR-63-161)  and  the  previous  low  temper- 
ature data  of  Humphrey  and  Neel  (AEDC-TN-61-103)  have 
been  interpolated  at  constant  entropy  over  the  ranges 
T  =  100(100)  15,000K  and  S/R  =  15.6(0.2)50,  50(1)133. 
Speed  of  sound  data  computed  by  Lewis  and  Neel 
(AEDC-TDR-64-36)  are  also  included.    (Author) 


AD-605  474  Div.    25.  20 

OTS  Prices:  HC  $1.00/MF  $0.50 

Israel  Inst,  of  Tech.  Haifa. 

CONSTANCY  OF  e  to  the  2nd  power/he  IN  A  GRAVITA- 
TIONAL FIELD. 
Scientific  rept.  no.  3, 
by  A.  Peres.    26  Apr  64,  8p 
Grant  AE  EOAR64  20 
ARL  64  164 

Unclassified  report 

Descriptors:  {*Gravity,  Nuclear  physics),  (*Nuclear 
physics,  Gravity),  Relativity  theory.  Potential  theory.  Pro- 
tons, Electrons,  Equations,  Physics. 

It  is  shown  that  if  the  flne  structure  constant  depends  on 
the  gravitational  potential  V  as  (1  +  k  V/c  to  the  2nd  power), 
then  the  experimental  limit  on  k  is  at  most  10  to  the  minus 
power.   Similar  results  hold  for  the  proton/electron  mass 
ratio  and  many  other  dlmensionless  physic^il  constants. 
(Au&or) 
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Israel  Inst,  of  Tech.,  Haifa. 

INEQUIVALENCE  THEOREM  IN  QUANTUM  FIELD 

THEORY. 

Scientific  rept.  no.  8. 

by  A.  Peres.    23  Jun  64.  1^ 

Grant  AF  EOAR64  20 

ARL  64  169 

Unclassified  report 

Descriptors:  (*Field  theory.  Mathematical  analysis). 
Theorems.  Partial  differential  equations,  Perturbation 
theory.  Elementary  particles.  Quantum  mechanics. 
Physics. 

In  practice,  the  most  useful  approach  to  quantized  fields 
has  been  perturbation  theory,  embodied  in  the  form  of 
Feynman  diagrams.   The  purpose,  in  this  pi^^r,  is  lust  to 
e;q)eriment,  with  the  he4)  of  Feynman  diagrams,  the  physical 
consequences  of  the  addition  of  a  four-divergence  to  a 
Lagrangian. 


AD-605  485  Div.   25,  12.  13 
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PROJECT  COLD  SHOT,  PARTICLE  THERMAL 

RADIATOR. 

Master's  thesis, 

by  Garrett  Wilbur  Durling,  Jr.    Aug  64,  62p 

AFIT  GA/Phys/64  1 

Unclassified  report 

Descriptors:  (*Heat  transfer,  Metals),  (*Radiator8, 
Spacecraft),  (*Thermal  radiation.  Heat  transfer). 
Particles,  Surface  properties.  Metal  plates.  Heating, 
Vacuum,  Thermodynamics,  Equations. 

The  heating  of  small  metallic  particles  during  impact  on 
a  charged  hot  surface  is  studied  experimentally.    A  pro- 
posed radiator  design  for  space  applicationused  parti- 
cles heated  in  this  manner  to  produce  a  light  weight  radi- 
ator with  a  large  radiating  surface.    Previous  theoreti- 
cal studies  of  this  design  assumed  that  the  particle  was 
heated  to  almost  100%  of  the  hot  surface  temperature  be- 
fore being  repelled  from  the  surface;  the  purpose  of  this 
study  was  to  investigate  that  assumption.   In  a  vacuum  of 
three  micromlUimeters  of  mercury  the  particles  were 
bounced  off  a  surface  on  which  a  temperature  as  high  as 
155C  and  a  perpendicular  electric  field  as  high  as 
100,000  volts  per  meter  were  maintained.   The  particles 
were  collected  in  a  calorimeter  where  the  amount  of 
heat  gained  by  them  was  measured.   Negligible  beat 
transfer  was  indicated  with  typical  test  results  showing 
a  change  in  particle  temperature  of  0.45±  0.89C  and  a 
heat  gain  of  only  0.37^  0.72%  of  the  amount  required  to 
raise  the  particle  temperature  up  to  that  of  the  hot 
surface.  (Author) 
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Air  Force  Inst,  of  Tech.,  Wright- Patterson  AFB,  Ohio. 

PARTICLE  SIZE  DETERMINATION  BY  USE  OF 

ELECTROSTATIC  PRECIPITATION  PATTERNS  AND 

RADIOACTIVE  TRACERS, 

Master's  thesis, 

by  Gonzalo  Fernandez.   Aug  64.  123p 

AFIT  GA/Phys/64-2 

Unclassified  report 

Descriptors:  ('Radioactive  isotopes.  Particle  size), 
(♦Electrostatic  precipitation.  Tracer  studies).  IXist. 
Samplers,  Alrtwrae,  Mathematical  models. 

The  purpose  of  the  work  was  to  determine  the  validity 
limits  of  a  previously  derived  theoretical  model  of  in 
electrostatic  precipitator  air  sampler.   The  theoretical 
model  was  investigated  by  Insertion  of  radioactive  micron- 
size  microspheres  into  a  closed-loop  wind  tunnel,  whose 
airstream  flows  into  an  electrostatic  precipitator.   The 
precipitation  pattern  on  the  collection  plates  was  determined 
by  the  pattern  of  radioactivity.   Ideally,  the  particles 
should  be  segregated  by  size.   The  results  were  compared 
to  the  theoretical  predictions  which  are  calculated  with  a 
digital  computer  program.    Conclusions  are  that  (1)  the 
results  are  reproducible  within  experimental  error;  (2)  the 
physical  phenomena  in  the  precipitator  can  be  described  by 
mathematical  models  as  suggested  in  the  original 
theoretical  study;  (3)  mathematical  models  being  used  are 
probably  imperfect;  and  (4)  investigation  of  the  validity  of 
the  theoretical  model  should  continue.  (Author) 
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AN  INVESTIGATION  OF  THE  ACCURACY  OF  NUMERICAL 
SOLUTIONS  IN  THE  DIFFUSION  EQUATION  FOR  TRAN- 
SIENT HEAT  TRANSFER. 
Master's  thesis. 

by  Bart  C.  CampbeU.  Aug  64.  118p 
AFIT  GSF/Phys/64-1  Unclassified  report 
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OesorlptorM  (*H«at  trsnsfsr,  Numenoal  analysis), 
(•Partial  dttfereatlal  equaOons,  Heat  transfei),  (♦DMftxslon. 
B<riatloas).  ProgrammJiig  (Computen),  Dlfferanoe  equa- 
ttona.  Optimisation,  Numerical  metlMds  and  prooeduies 
Brrors,  Thermal  cooductlTtty. 

This  InvestigatlOD  oompares  tbe  aoou^noy  obtained  using  two 
tmpUolt  finite  dlftereooe  rspresentattesis  of  the  partial  dlf- 
fereottal  equation  for  transient  beat  conduction  to  obtain 
•otattions  to  two  basic  oonduotlon  problems.   The  two  repre- 
sentations considered  are  the  Crank-moolwn  form  and  a 
tbeoretioaUy  more  optimum  form  dest(nated  as  the  Optimum 
ImpUoltfonn.   It  is  demonstrated  tha*  the  major  source  of 
error  occurs  at  the  Initial  time/space  node  of  the  difference 
mesh.   By  decreasing  this  error,  the  Optimum  Implicit 
form  Is  shown  to  be  as  accurate  as  the  Crank-Nioolson  form 
In  one  problem,  and  considerably  mora  aoourate  In  the 
seoood.  (Author) 
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Israel  Inst,  of  Teoh.,  Haifa. 

ANOMALOUS  SPINOR  EQUATIONS. 

Sdentlflo  rept.  no.  2, 

by  A.  Peres.   14  Apr  64,  9p 

Grant  AF  EOAR64  20 

ARL  64  163 


;  Bolassifled  report 


Descriptors;  (*Partial  differeotisl  ec  nations.  Quantum 
mechanics),  (^Quantum  mechanics.  Partial  (ttfferentlal 
equations).  Matrix  algebra.  Quantum  statlstlos. 
Charged  particles. 

Two-component  anomalous  splnor  equations,  desorlbti^ 
particles  of  non- vanishing  nuss,  are  derived  from  a 
generally  oovarlant  Lagrangian  prlnc^le.   Some  proper- 
ties of  the  solutions  are  discussed,  and  some  dlifioultles 
are  pointed  out.  (Author) 
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COMMUTATION  RELATIONS  FOR  BN81IQT-MOMKNTUM 

TBN80R. 

Solentlflo  rq>t  no.  4, 

by  A.  Peres.   26  /4>r  64,  Tp 

Grant  AF  BOAR64  20 

ARL  64  166 

tholasslfied  report 

Descriptors:  (*Tensor  analysis,  Eleoittnnapietic  fields), 
(•Field  theoiy.  Tensor  analysis),  Bnei|or,  Momentum, 
Bleotromagnetlsm,  Groups  (MathemaMos). 

b  this  article,  it  Is  shown  that  Schwlnger's  formula  for 
(T(00)  (X),  T(00)  (y))  cannot  be  geoeraUsed,  in  a  c9Tarlant 
fashion,  to  tlie  other  components  of  the  «iergy-momentum 
tsnaor.  (Autiaor) 
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Israel  Inst  of  Tech.,  Haifa. 

OOMMUTATION  RBLATIONS  FOR  BLnpTBOMAQNBTIC 

POTBNTIALS. 

Soientiflo  rept.  no.  6, 

by  A.  Peres.   26  /4»r  64,  lOp 

Grsnt  AF  BOAB64  SO 

ARL  64  166  UQOlassiaed  report 
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Descriptors:  (*ElectromagDetic  fields.  Transformations 
(Mathematics)),  (*Transformations  (MathemaUcs), 
Electromagnetic  fields).  Operators  (Mamematlcs), 
Identities.  Partial  differential  equations.  Photons. 

Given  the  known  (gauge-independent)  value  of  F  sub  ab  (x), 
F  sub  cd  (y),  we  derive  the  most  general  expression  tor  the 
commutator  A  sub  a  (X),  A  sub  b  (y).   The  latter  contains 
four  arbttrary  functions  N  sub  a  (x,  y),  which,  if  suitably 
chosen,  may  yield  the  Coulomb  gauge,  the  Feynman  gauge, 
toe  Landau  gauge,  etc.  tt  Is  however  in«)osslble  to  go  over 
from  one  vahie  of  N  sub  a  (x,  y)  to  another  by  means  of  an 
^erator  gauge  transformation,  unless  the  difference 
between  boto  values  of  N  sub  a  satisfies  some  differential 
relations. 
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OTS  Prices:  HC  $7.00/MF  $1.50 

Georgia  Inst,  of  Tech.,  Atlanta.  Engineering  Experiment 
Station. 

A  STUDY  OF  LATTICE  VIBRATIONS  THROUGH  THB 

TBMPBRATURE  DEPENDENCES  OF  X-RAY  BRAGG. 

INTBNSmBS. 

Technical  rept.  no.  3, 

by  R.  M.  Nlcklow  and  R.  A.  Young.  20  Jul  64,  31te 

Contracts  Nonr«91  00  and  Nanr991  06, 

Projs.  NR017  623.  A389 

Uiolasslfled  report 

Dewjriptors:  (•Crystal  lattices.  Vibration),  ('Single 
?1^^  ^'^^  diffraction  analysis).  X-ray  spectrum, 
?r~"^'  Temperature,  Aluminum,  Potassium  compounds 
surer  compounds,  Chlorides,  Thermal  properties,  Blas- 
ooity,  Spectroscopy,  Vector  analysis. 

New  experimental  and  anslyttoal  techniques  were  devel- 
°***lri**  ■*"*'  "^  Oiermal  vibrations  through  measure- 
ments of  toe  temperature  dependences  of  Bragg  Intensities. 
TbMe  technltpies  were  applied  to  toe  study  of  thermal  vi- 
brations In  Al,  Kcl,  and  Agcl  in  the  100  to  300K  tenq>eratui« 
range.  These  technliries  Involve  toe  collection  of  precision 
intensity  daU  at  temperature  intervals  which  are  small 
enough  to  allow  useful  determination  of  the  slope  and  ourra- 
ture  of  the  intensity  versus  temperature  data.   From  toese 
slopes  it  is  possible  to  obtain  meanli^U  vabtes  for  the 
ton^r^ire  derivatives,  dB/dT,  of  the  Debye-Waller 
factors  fbr  both  a  monatomlc  (copper  type)  structure  and 
tor  each  type  of  atom,  individually  in  an  NaCl  type  structure 
The  temperature  dependences  of  these  temperature  deriva-  ' 
r^  T*™ '^*'  experimentally  observed  and  were  particu- 
larly signfflcant.  These  intenslty-vs-temperature  reeuUs 
were  related  in  a  straightforward  way  to  the  elastic  fre- 
JpiMcy  fljectrum,  and  detailed  comparisons  were  made 
irtto  predictions  based  on  toe  actual  qiectni  in  two  cases. 
(Autbor)  ^^ 
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THB  BNBRQY  DECAY  OF  SOLUTIONS  TO  THB  DnxiAL- 
BOUNDARY  VALUE  PROBLBM  FOR  THE  WAVB  EQUA- 
TION IN  AN  INHOMOGBNBOUS  MBDIUM, 
by  B.  B.  LM>erman.  Jun  64.  aip  BR-45 
Grant  AF  AFOSR537  64 
AFOSR64  164a 

Unclassified  report 

Oescripton:  (•Boundaiy  value  problems.  Blectromag- 
netto  waves),  (*Electromagnetlc  waves,  Boundary  value 
problems).  Refractive  index.  Electromagnetic  wave  r«- 
flecttons.  Integral  equations.  Operaton  (Matoematics). 
Differential  geometry. 
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The  paper  la  concemed  with  the  decay  of  the  energy  of 
(UstiutMacea  which  are  propagated  according  to  the  wave 
equation  with  varabte  Index  of  refraction  In  the  exterior  of  a 
finite  star-shaped  reflecting  body.  It  is  shown  that  the 
energy  of  the  disturbance  decays  like  some  power  of  t  to  the 
minus  1.   Certain  condltons  of  growth  and  continuity  are  made 
on  the  Index  In  order  to  Insure  some  decay  factor.  The 
energy  decay  Is  obtained  by  estimating  the  solution  of  an 
integral  equatlcm  which  results  when  one  applies  the 
Frledrlchs'  'A-B-C  method'  to  the  modified  wave  equation 
operator.   Using  the  energy  estimate  with  other  familiar 
estimates,  one  obtains  a  rate  of  decay  for  the  disturbance 
Itself.  (Author) 


and  their  time  component  antl-hermltlan.  On  the  other 
hand,  the  metric  In  Hllbert  space  and  the  Hamlltonlan  are 
positive  definite.  The  above  formalism,  which  leads  to  tlw 
usual  oommuUtor  (A  sub  a  (iQ,  A  sub  b  (y))  >  Ig  sub  ab  D 
sub  O.  (x-y).  Is  shown  to  be  Lorentz  oovarlant.   Physical 
states  are  those  containing  neither  longitudinal  nor  scalar 
pbfAoaa  (rather  than  a  symmetric  combination  of  them,  as 
in  the  usual  theory).   This  definition  Is  also  Lorentz 
covarlant.   The  S-matrlx  is  not  unitary,  but  satisfies 
PS*PSP-P,  where  P  is  the  projection  operator  over 
physical  states.   In  other  words,  the  S-matrlx  Is  unitary 
over  the  subspace  of  physical  states,  this  being  sufficient 
for  the  interpretation  of  the  theory.   (Author) 
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BEAM  TRACING  AND  APPLICATIONS. 

Antenna  Lab.  technical  rept.  no.  79,  « 

by  Georges  A.  Deschamps.   Jun  64,  4^ 

Contract  AF33  657  10474,  Pro}.  6278.  Task  627801 

Unclassified  report 

Descr^itors:  (*Beams  (Electromagnetic),  Transforma- 
tions), (*Llgfat  transmission.  Mathematical  models). 
Resonators,  Reflectors,  Optical  properties.  Statistical 
processes,  Graphics.  Special  functions  (Mathematical), 
Wave  transmission.  Refraction,  Lenses,  Optics,  Wave- 
guides, Antennas.  Lasers. 

Graphical  methods  are  introduced  to  describe  the  trans- 
formations of  a  beam  as  it  goes  through  an  optical  system. 
The  beams  considered  here  are  defined  by  a  real  Gaussian 
distribution  of  the  field  at  some  reference  cross-section  but 
can  also  include  bi^ier  order  modes  defined  by  Hermite- 
Gaussian  functions,  or  the  *beam-mode8'  considered  l^ 
Goubau.   A  complex  variance  is  introduced  which  describes 
at  once  the  effective  area  of  a  cross-section  of  the  beam  and 
the  curvature  of  its  phase  front.    In  free  space  propagation, 
and  at  the  crossing  of  a  leans,  the  complex  vEu-iance  trans- 
forms in  a  simple  manner  which  may  be  compared  to  im- 
pedance transformation  tlirough  a  reactive  ladder  network. 
The  graphical  constructions  described  allow  us  to  trace  the 
variations  of  a  beam  cross- section  and  curvature  through 
a  system.   They  correspond  to  some  formulas  already 
given  by  Goubau  but  they  lead  to  some  insight  in  the  opera- 
tion of  non-confocal  resonators  and  beam  waveguides  with 
unequally  spaced  lenses.   This  is  illustrated  by  several  ex- 
amples including  the  design  of  an  antenna  for  concentrating 
in  a  narrow  beam  the  radiation  from  a  beam  waveguide. 
Related  graphical  constructions  for  midti-translt  resona- 
tors are  presented  and  the  resonance  condition  can  be  com- 
pared to  that  of  higher  mode  resonances.  (Author) 
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Israel  Inst,  of  Tech..  Haifa. 

QUANTUM  ELECTRODYNAMICS  WITHOUT  INDEFI- 
NITE METRIC. 
Scientific  rept.  no.  6, 
by  A.  Peres.   7  May  64,    16p 
Grant  AF  EOAR64  20 
ARL  64  167 

Unclassified  report 

Descriptors:  (*FleId  theory.  Electromagnetic  fields), 
(^Electromagnetic  fields.  Field  theory),  Electromag- 
netism.  Potential  theory,  S-matrlx.  Hamlltonlan, 
Operators  (Mathematics),  Matrix  algebra,  Functiooal 
analysis. 

The  electromagnetic  potentials  A  sub  a  (X)  are  quantized 
in  such  a  way  tliat  their  space  components  are  hermitian 


AD-605  531  Div.   25 

OTS  Prioea:  HC  11.00/MF  $0.50 

Israel  Inst,  of  Tech.,  Haifa. 

MACROSCOPIC  BODIES  IN  QUANTUM  THEORY. 

Scientific  rept.  no.  7, 

by  A.  Peres  and  N.  Rosen.   7  May  64,  1^ 

Grant  AF  EOAR64  30 

ARL  64  168 

Unclassified  report 

Descriptors:  (*^antum  mechanics.  Quantum  statistics), 
(*Solld8,  Quantum  mechanics).  Experimental  data. 

It  is  shown  that  if  the  wavefunction  of  a  massive 
body  is  u>  c  sub  n  u  sub  n  where  the  sub  n  are  macro- 
aoopically  dlatlnguisbable  states,  then  the  observation  of 
interferences  between  the  various  u  sub  n  requires  incon- 
ceivable laboratory  conditions  (e.g.,  the  experiment  may 
last  longer  than  the  life-time  of  the  universe).   It  is  there- 
fore proposed  to  interpret  c  sub  n  u  sub  n  as  a  mixture  of 
states,  and  not  as  a  superposition.   This  new  interpretation 
of  wavefunctions  is  consistent  with  experience  and  is  free 
from  the  paradoxical  features  of  the  'orthodox'  measure- 
ment theory.  (Author) 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Courant  Inst,  of  Mathematical  Sciences.  New  York  Univ., 

N.  Y. 

FINAL  REPORT.     MACROSCOPIC  MAGNETO-FLUID 

DYNAMICS   , 

by  J.  Berkowitz  and  Harold  Grad.     Sep  64,   8p 

Contract  AF49  638  1006 

AFOSR  64  1647 

Unclaaaified  report 

Descriptors:  (*Magnetohydrodynamlcs,  Abstracts), 
Plasma  physics.  Fluid  flow.  Gas  flow.  Airfoils,  Equations, 
Magnetic  fields.  Mathematical  analysis. 

A  general  program  was  undertaken  to  understand  the 
mathematical  structure  and  content  of  the  basic  equations 
of  the  subject,  paying  special  attention  to  nonstandard 
mathematical  problems  which  arise.   The  steady  flow 
past  a  wedge  was  studied.   The  Mach  cones  in  three  dlmeo- 
sions  were  computed  and  found  to  be  extremely  singular. 
The  flow  past  an  airfoil,  governed  at  certain  intermediate 
speeds  by  a  fourth  order  'composite'  system  which  Is  partly 
elliptio  and  partly  hyperbolic,  was  studied.   An  extensive 
existence  tlteory  of  the  linear  Boltzmann  equation  was 
developed  using  newly  discovered  estimates  for  the  Boltz- 
mann collison  operator.    Also,  a  detailed  study  of  wave 
propagation  using  normal  modes  was  made. 
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OTS  Prices:  HC  $0.75/MF  $0.50 

Naval  Research  Lab..  Waahingtoo,  D.  C. 
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THE  ANALYSIS  OF  VARUBLE  RELUCtANCE  TRANS- 
DUCERS:  THE  CLASSICAL  METHOD, 
by  R.  M.  Moore.   25  Aug  64,  3^ 
ProJ.  001  03  44  4052 
NRL  6088  U  iklaasified  report 

Descriptors:  (*Transducers,  Electroi^iagnetism), 
(♦Electromechanical  converters,  Ma^ematlcal  analysis), 
Inductance,  Magnetic  fields.  Energy  conversion.  Electro- 
magnetic fields.  Integral  equations.  Nonlinear  differen- 
tial ecpiations,  Integrals,  Equations,  ESlectromagnetic 
properties.  jT 

The  operating  equations  of  a  variable  reluctance  trana- 
Ajcer  are  derived  in  this  report  through  the  application  of 
classical  electromagnetic  theory.  These  equations  are 
formulated  in  terms  of  inductance  and  a  quantity  called  the 
the  electrical  force  factor.   The  basic  equations  are  shown 
to  be  nonlinear,  and  a  set  of  approximate  linear  equations 
is  derived  for  a  special  class  of  inputs.  (Auttior) 


AD-605  548  Div.   25,  15 

OTS  Prices:  HC  $2.00/MF  $0.50 


Institute  of  Engineering  Research.  Univ;  of  California, 

Berkeley. 

ON  THE  DIFFERENTUL  EQUATIONS  CW  THE  LINEAR 

THEORY  OF  ELASTIC  SHELLS,  [I 

by  P.  M.  Naghdi.  Aug  64,  26p   AM-64-lEi 

Contract  Nonr222  69,  Pro].  NR064  436 

Uticlassified  report 

Descriptors:  (•Elastic  shells.  Theory),  (♦Differential 
equations.  Elastic  shells).  Partial  differential  equations. 
Tensor  analysis.  Stresses,  Strain  (Mechanics),  ElasUci^. 

A  system  of  basic  equations  of  the  linear  banding  theory 
of  thin  elastic  shells,  derived  under  the  Kirchhoff-Love 
hypothesis.  Is  employed  which  involves  only  symmetric 
shell-strain  measures  and  symmetric  stress  and  couple 
resultants.  The  basic  equations  are  rigorously  reduced 
to  a  general  system  of  forth  order  con^ilex  partial  different 
tial  equations  in  terms  of  a  symmetric  second  order  com- 
plex tensor  and  its  conjugate.   The  results  appeiu*  to  be 
attractive  from  the  point  of  view  of  tqppUcation  to  special 
problems.   (Author) 


AD-605  562  Dlv.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 
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Space  Technology  Labs.,  Inc..  Los  Angeles.  Calif. 

PLASMAS  OSCILLATIONS  AND  DISPERSION  IN  THE 

PRESENCE  OF  A  MAGNETIC  FIELD, 

by  Myron  Kantor.    26  Nov  58,  20p 

STL-GM-TR-0165-00526 

Contract  AF04  647  165  fJ^lasstfied  report 

Descriptors:  (♦Plasma  osciUations,  E(»»aUons),  Mag- 
netaAydrodynamlcs,  Propagation,  Plasma  medium.  Elec- 
trons, Ions,  Magnetic  fields.  Vector  analysis.  Polynomials. 

A  stu4y  is  made  of  harmonic  oscillations  which  may 
exist  in  a  fully  ionized,  collision-free,  homogeneous  plasma 
subjected  to  a  steady  magnetic  field.    The  plasma  consists 
of  a  binary  mixture  of  electrons  and  ions  for  which  electri- 
cal neutrality  is  preserved.   The  system  ts  described  by 
writing  the  Maxwell  second-order  electrt>fiynamic  wave 
e<fiation  and  the  linearized  equations  of  macroscopic  mo- 
tion of  the  particles.    By  transforming  ttw  vector  equations 
to  a  homogeneous  set  of  scalar  algebraic  equations  and 
equating  the  determinant  of  the  system  to  zero,  one  obtains 
for  the  characteristic  equation  of  the  plasma  a  quartic  in 
the  square  of  the  propagation  vector.   This  fourth  degree 
polynomial  implies,  in  general,  the  existence  of  four  dis- 
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tlnct  modes  of  plasma  wave  propagation.  It  is  shown  that 
ttie  various  kinds  of  hydromagnetlc  waves,  including 
positive-ion  oscillations  and  Alfven  waves,  all  belong  to  Oie 
fundamental  or  lowest  of  the  four  modes  of  propagation. 
In  general,  the  group  and  phase  velocities  are  frequency 
dependent  (the  medium  is  dispersive)  and  are  complicated 
functions  of  the  angle  between  the  steady  magnetic  field 
and  the  propagation  vector  or  wave  normal.  (Auttior) 


AD-605  566  Dlv.    25 

OTS  Prices:  HC  $4.00/MF  $1.25 

Motorola,  Inc.,  Phoenix.  Ariz. 
RESEARCH  AND  DEVELOPMENT  FOR  SEMI- 
CONDUCTOR SURFACE  CONTROL  AND  STABILIZATION. 
Scientific  rept.  no.  1, 
by  K.  D.  Kang.  F.  Lee,  and  H.  W.  Cooper. 
14  May  64,  132p 

Contract  AF19  628  3808,  ProJ.  4608,  Task  460805 
AFCRL  64  581  Unclassified  report 

Descriptors:  (♦Semioonductors,  Surface  properties). 
Germanium,  Control,  Stabilization,  Oxides.  Silicon, 
Semiconductor  devices.  Transistors.  Diodes  (Semi- 
conductor), Electric  currents. 

The  report  describes  the  progress  made  during  this 
period  In  semiconductor  surface  control  and  stabilization. 
The  effects  of  contaminants  upon  bete  and  leakage  current 
are  discussed.  Germanium  planar  passivation  studies  are 
also  covered.  Work  on  metal  oxide  semiconductors  (MOS) 
and  field  effect  transistors  (FET)  is  rqwrted.  (Autiior) 

AD-605  578  Div.   25,  12 

OTS  Prices:  HC  $2.00/MF  $0.50 

Thompson  Ramo  Wooldridge,  Inc.,  Los  Angeles.  Calif. 

ON  THE  VIBRATION  OF  THIN  CYLINDRICAL  SHELLS 

UNDER  INTERNAL  PRESSURE, 

by  Y.  C.  Fung.    14  Oct  55,  40p   RW(AM)-5-8   Unclassified  report 

Descriptors:  (♦Vibration,  Cylindrical  bodies),  (♦Cylindri- 
cal bodies.  Structural  shells),  (♦Structural  shells.  Vibra- 
tion), Pressure,  Frequency,  Resonance,  Stresses, 
Stiffened  cylinders,  Equattcms,  Mechanical  engineering. 
Guided  missile  components. 

It  is  shown  that  for  thin  cylinders  the  internal  pressure 
has  a  very  significant  effect  on  the  natural  vibration 
characteristics.    For  these  cylinders,  particularly  those 
having  smaller  length-to-diameter  ratios,  the  mode  asso- 
ciated with  the  lowest  frequency  is  in  general  not  the 
simplest  mode.   In  fact,  the  frequency  spectrum  may  be 
so  arranged  that  the  frequency  decreases  with  an  increase 
in  the  number  of  circumferential  nodes.   The  exact  num- 
ber of  circumferential  nodes  which  occur  in  the  mode  asso- 
ciated with  the  lowest  frequency  depends  on  the  ratios  h/a, 
L/a,  and  the  internal  pressure,  where  b  is  ttie  wall  thickness, 
a  is  the  cylinder  radius,  and  L  is  the  axial  half-wave  lengOi. 
When  the  internal  pressure  is  small,  the  number  of  cir- 
cumferential nodes  at  the  lowest  frequency  decreases 
r^idly  with  increasing  internal  pressure;  and  the  'funda- 
mental' frequency  -  the  lowest  frequency  at  each  internal 
pressure  -  increases  r^ldly  with  increasing  Internal 
pressure.    At  higher  values  of  internal  pressure  the  fre- 
quency spectrum  tends  to  be  arranged  in  the  regular 
manner:   the  frequency  increases  with  tbe  increasing  num- 
ber of  circumferential  nodes;  and  the  lowest  frequency 
rises  Witt  tte  internal  pressure,  but  at  a  slower  rate. 
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Wrlght-Pattenon  AFB,  Ohio. 

INTERACTION  OF  PLASMOIDS  WITH  EXTERNAL 

MAGNETIC  FIELDS. 

by  N.  A.  Khizhnyak  and  B.  O.  SafronoT.   9  Mar  64, 

48p 

FTD  MT64  SS;  TT  64  71330 

Unclassified  report 

Edited  machine  trans,  of  dkhw.  Flzlka  Plazmy  1 
Problemy  Upravlyaemogo  Termoyademogo  Sinteza 
(Physics  of  Plasma  and  Problem  of  Controlled 
Thermonuclear  Synthesis)  Kiev,  1963,  p.  238-275. 

Descriptors:  (*Plasma  medium.  Motion),  {*Magnetlc 
fields.  Charged  particles).  Plasma  physics.  Electro- 
magnetism.  Magnetic  moments.  Equations.  USSR. 

An  attempt  is  made  to  give  a  theoretical  description  of 
Ute  interaction  of  plasmolds  with  external  magnetic 
fields,  considering  the  plasma  nature  of  the  plasmoid,  its 
finite  dimensions,  and  geometry.    Equations  of  longi- 
tudinal motion,  transverse  compression  and  rotational 
motion  are  presented  self-induction  of  the  plasmoid  and 
its  conductance  are  calculated;  questions  of  the  Inter- 
action of  ptasmoids  with  fields  of  corklike  configuration 
are  discussed,  as  well  as  behavior  of  magnetic  moment  of 
Oie  plasmoid.    Conditions  were  found  with  which  it  is 
possible  to  use  a  model  of  flexible  current  winding.   In 
the  second  part  are  studied  conditions  of  plasmoid  re- 
pulsion from  the  magnetic  field  and  conditions  of  plasmoid 
capture:  equations  recorded  are  of  stability  for  inductive 
plasmoid  with  general  equations  for  its  self-induction,  the 
interaction  of  long  plasmolds  with  external  fields  and 
collision  of  plasmolds.    (Author) 


AD-605  594  Dlv.    25.  4 

pTS  Prices:  HC  $2.00/MF  $0.50 

Connecticut  Univ.,  Storrs. 

ANGULAR  DEPENDENCE  OF  DIFFERENTIAL  CROSS 
SECTION  FOR  CHARGE  TRANSFER  IN  He(+)  on  He        '  ♦ 
COLLISIONS.  £ 

Final  ropt.,  . 

by  Edgar  Everfaart.    30  Apr  64.    29p 
Contract  AF19  628  2387,   Pro].  7635, 
AFCRL  64  148 

Unclassified  rqmrt 

Descriptors:  (^Helium,  Electron  capture).  Ionization, 
Exchange  reactions.  Scattering,  Particles,  Atomic 
energy  levels.  Ionization  potentials. 

Differential  measurements  were  made  for  the  process 
He(+)  +  He  yields  He  +  He(+).   The  differential  cross  section 
for  this  charge  transfer  was  determined  at  12  kev,  6  kev. 
3  kev,  1.5  kev,  0.75  kev  and  0.44  kev.   This  quantity,  in 
square  centimeters,  is  plotted  vs  laboratory  scattering 
angle  in  the  range  of  1  to  4  degrees.   To  obtain  these 
results,  the  experimentally-measured  electron  capture 
probability  was  multiplied  by  a  calculated  value  of  the 
differential  cross  section  for  scattering  of  the  fast  particle. 
The  interatomic  potential  energy  function  used  in  these 
calculations  is  one  which  was  found  experimentally  to  be 
in  agreement  with  resonant  electron  capture  data.    (Auttior) 

AD-605  600  Dlv.    25,  15 

OTS  Prices:  HC  12.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio, 

ON  MAGNETOHYDRODYNAMIC  EQUATIONS, 

by  R.  V.  Polovln  and  K.  P.  Cherkasov.    13  Mar  64. 

29p 

FTD  MT64  27;  TT  64  71337 

Unclassified  report 


Upraylyaemogo  Tennoyaderoogo  Sintez  (Physics  of  Plasma 
and  Problem  of  Controlled  Thermonuclear  Synthesis)  Kiev. 
1963,  p.  196-217. 

Descriptors:  (*Magnetohydro<Jynamlcs,  Equations), 
(♦Plasma  medium.  Motion),  Plasma  physics,  Particles. 
Velocl^.  Numerical  analysis.  Matrix  algebra,  USSR 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

ELECTRODYNAMIC  ACCELERATION  OF  PLASMOIDS, 

by  I.  T.  Guzhovskii.  A.  F.  Krivonos,  and  B.  G.  Safronov. 

2  Mar  64,  lip 

FTD  MT64  28;  TT  64  71342 

Unclassified  report 

Edited  machine  trans,  of  mono.  Flzlka  Plazmy  1  Problemy 
Upravlyaemogo  Termoyademogo  Sinteza,  Kiev  1*19631 
p.  219-223. 

Descriptors:  (*Plasma  medium.  Sources),  Plasma  physics. 
Electric  discharges,  Batteries  and  components.  Accelera- 
tion, Hydrogen,  Ionization,  Capacitor,  Electrodes,  Force 
(Mechanics),  USSR. 

A  discussion  Is  given  of  various  sources  of  plasmolds. 


AD-605  613  Dlv.    25,  4 

OTS  Prices:  HC  $2.00/MF  $0.50 

Aerospace  Corp.,  Los  Angeles,  Calif. 
TRIPLET-TRIPLET  ABSORPTION  IN  SENSITIZED  SOL- 
VENT DECOMPOSITION, 
by  S.  Siegel  and  K.  Eisenthal.    22  May  64.  37p 
TDR-269(4240-30)-7 
Contract  AF04  695  269 
SSD  TDR64  97 

Unclassified  report 

Descriptors:  (^Organic  solvents.  Decomposition), 
Atomic  energy  levels.  Paramagnetic  resonance.  Excita- 
tion. Polycyclic  compounds.  Free  radicals,  Absorption, 
Energy,  Sensitivity,  Photons,  Ethers,  Molecules. 

The  decay  of  the  steady-state  EPR  signal  from  naphtha- 
lene triplet-state  molecules  In  ether  and  other  glasses  under 
continuous  near-ultraviolet  irradiation  at  77K  was  ex- 
amined in  some  detail.   It  was  shown  that  free  radicals  are 
produced  by  sensitized  solvent  decomposition  at  the  same 
rate  as  the  disappearance  of  the  triplet-state  EPR  signal. 
Also,  it  was  demonstrated  that  ihe  latter  decay  process  has 
a  first-order  dependence  upon  naphthalene  concentration 
and  that  it  exhibits  a  dependence  upon  excitation  intensity, 
which  is  consistent  with  a  two-photon  absorption  mechanism. 
The  experimental  results  are  discussed  in  terms  of  a  model 
that  involves  the  resonant  transfer  of  energy  from  a  highly 
excited  triplet  state  of  naphthalene  to  the  solvent. 
Excitation  of  the  excited  triplet  state  took  place  via  the  ab- 
sorption of  a  photon  by  a  naphthalene  molecule  In  Its  lowest 
triplet  state.    The  free  radicals  were  produced  by  the  de- 
composition of  the  sensitized  solvent  molecule.   It  is  be- 
lieved that  the  naphthalene  molecule  is  not  destroyed  in  this 
process  but  that  the  EPR  signal  decay  arises  from  a  radical- 
molecule  inter-action  which  effectively  shortens  the  life- 
time of  the  triplet  state.  (Author) 
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WVESTIQATION  OF  ANNULAR-TWQ  PHASE  FLOW 
^.l^^f^  TRANSFER  TO  AND  FROM  GaSs  MTH 
LARGE  TEMPERATURE  DIFFERENCES 
Final  summary  rept  for  1  Oct  59-1  Feb  61. 

Contract  NonrllOO  14 

I  Unclassified  report 

?S?r'  <*««''"f«^«'«'".  G««  fl<>W),  Cooling.  Coolants, 
Thermodynamics.  Films.  Rocket  m(#r8.  Liquid  cooled. 
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Directorate  of  Scientific  Information  Service.  Ottawa 
(Canada).  j 

SECOND  SOUND  IN  HELIUM  D  AT  Hiift  PRESSURES, 
by  V.  P.  Peshkov  and  K.  N.  Zinov'eva-   May  58.  lOp 
NRC-C-2750  '^ 

DSIS  T281R;  TT  64  71368 

J  nclassified  rqjwrt 

Trans,  of  Zhurnal  Eksperimental'noi  i  Teoreticheskol 
Flzlki  (USSR)  1948.  v.  18.  no.  5.  p.  438-443. 

Descriptors:  (•Sound  transmission.  Helium).  (*Uquefied 
gases.  Sound  transmission),  Velocity,  Entropy.  Specific 
heat.  Viscosity.  Sound,  Resonators,  Resonance,  Thermal 
radiation.  High-pressure  research.  Temperature, 
Freezing,  Test  equipment,  Propagation,  Phase  studies. 
USSR. 

The  propagation  velocity  of  second  souhd  was  measured 
over  the  whole  Uquid  helium  U  region  M  temperatures 
from  1.3K  to  the  lambda- line.  Curves  Vere  drawn  for  the 
transition  of  helium  n  to  helium  I  and  to  solid  helium. 
(Author) 
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RAND  Corp.,  Santa  Monica,  Calif. 

INFRARED, 

by  Sidney  Passman,   25  Oct  60,  16p   P-i4l29 

Unclassified  report 

Descriptors:  (*Infrared  radiation,  Retlews),  Infrared 
equipment,  Atmosphere,  Light  transmission.  Infrared 
opUcal  systems.  Infrared  detectors,  Light  signals. 
Communication  theory. 


r 


The  following  topics  are  reviewed:  Infrared  sources; 
transmission  of  atmosphere  and  optical  media;  detection 
a  IR  radiation;  IR  signal  processing  and  presentetlon. 


AD-605  660  Dlv.    25,  8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Hughes  Aircraft  Co.,  Fullerton,  Calif. 
ANALYSIS  OF  FAILURE  MECHANISMS  WITH  HIGH- 
ENERGY  RADIATION. 
Quarterly  rept.  no.  2.  1  Apr-30  Jun  62. 
by  C.  B.  Schoch  and  V.  R.  Honnold.    1  Jiil  62,  26p 
Contract  AF30  602  2596,  ProJ.  5519,  Task  551902 
RADC  TDR62  428 

Unclassified  r^wrt 

Descriptors:  (♦Semiconductors,  Radiation  damage), 
(♦Semiconductor  devices.  Failure  (Meahanlcs)),  (♦Di- 
electrics, Failure  (Mechanics),  Silicon,  Germanium, 
Diodes  (Semlconductoi),  Transistors,  Surface  properties, 
Degrs''  .don.  Crystals,  Gamma  rays.  Btoctrio  currents. 
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EnvlronmenUl  tests.  Nuclear  magnetic  resonance.  Tanta- 
lum capacitors. 

This  program  is  being  conducted  to  seek  out  and  analyze 
some  specific  modes  of  failure  In  semiconductor  materials 
semiconductor  devices,  and  dielectrics  with  the  use  of 
i?!.T"®T^  radiation.    During  this  reporting  period 
additional  surveys  were  conducted  to  define  more  clearly 
specific  problem  areas  with  semiconductor  devices  and  to 
direct  the  efforts  of  this  program  in  order  to  derive  maxi- 
mum benefit  from  it.   The  experimental  program  on  the 
effects  of  gamma  radiation  on  germanium  and  silicon  diodes 
was  continued,  and  silicon  PNP  transistors  were  added  to 
^,t  P^K""*™-    A  Btoidy  on  surface  effects  encountered 
With  siUcon  devices  was  Initiated;  however,  further  analyti- 
cal work  with  conventional  means  is  required  before  nu- 
clear methods  can  be  appUed  effecUvely.    Additional  work 
in  connection  with  failure  mechanisms  in  dielectric  materi- 
in  tii*L     ,°  ®'^^°'^^'  '"'d  further  progress  has  been  made 
In  the  development  of  a  sensitive  nuclear-majmetic  re- 
sonance apparatus.  (Author)  ^"^ 


AD-605  705  Div.    25.  1,  9, 

OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Dlv..  Air  Foree  Systems  Command. 

Wrl^t-Patterson  AFB,  Ohio. 

NEWS  OF  ACADEMY  OF  SCIENCES  USSR,  TECHNOLOGY 

SECTION,  MECHANICS  AND  MECHANICAL  ENGINEERING 

1961,  NO.  4:  SELECTED  ARTICLES, 

^V.  V.  Babykin,  Yu.  M.  RomanovskU,  S.  A.  Ambartsumyan, 

Zh.  E.  Bagdasaryan,  and  G.  V.  Mishenkov.    27  Jan  64.  40d 

FTD  MT63  135;  TT  64  71356 

Unclassified  report 

Edited  machine  trans,  of  Akademiya  Nauk  SSSR. 
Izvestiya.  Mekhanika  i  Mashinostroenie,  1961.  no.  4 
p.  83-103.  '      ••». 

Descriptors:  (♦Mechanics,  Reports),  (♦Wings,  Fluttert, 
(♦Supersonic  flow.  Flat  plate  models).  (♦Panels  (Structural) 
OscUlaUon),  Airoraft,  Ailerons,  Friction,  Atmospheric 
motion.  Gusts.  OscUlation.  Models  (Simulations),  Mathe- 
matical analysis.  Stability.  Rectangular  bodies,  Gases. 
Stresses.  Differential  equations.  Functions.  Elasticity.      • 
Loading  (Mechanics).  Cylindrical  bodies,  USSR  Structrual 
shells. 

Contents:   Nonlinear  Flutter  of  Mng  of  Aircraft  During 
FUght  In  Bumpy  Air;  Stability  of  Orthotropic  plates  Around 
Which  Flows  a  aipersonic  Flow  of  Gas;  and  Forced  Non- 
linear Oscillations  of  Elastic  Panels. 


AD-605  717  Dlv.    25,  13,  17 

OTS  Prices:  HC  $2.00/MF  $0.50 

Stanford  Univ.,  Calif. 

CREEP  INDUCED  INSTABILITY  IN  STRUCTURES 
Technical  rept.  no.  8, 

by  Robert  L.  Carlson.  Jun  64,  32p  SUDAER-198 
Contract  Nonr225  47.  ProJ.  NR064  434 

Unclassified  rq»it 

Descriptors:  (♦Creep,  Structures),  (♦Structures,  Creep), 
presses.  Matiiematical  analysis.  Tensor  analysis 
Structural  parts.  Compressive  properties.  Strain  (Me- 
chanics). Loading  (Mechanics),  Stability,  Flat  plate 
modete.  Aluminum  aUoys,  Beams,  Deformati<m.  Time. 

A  brief  discussion  of  various  formulations  for  analyzine 
S^=!^®f!!  !?  structures  is  presented,  and  detailed  ^en- 
f„st«Hnfi^  ^v""^  problems  Involving  creep  induct 
Instability     The  theory  of  Robotnov  and  Shesterlkov  is  dis- 
cussed and  it  is  noted  U»at  the  appUcation  of  Oieir  theory 
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sbould  be  restricted  to  time  Intervals  during  v^ch  the 
(dumge  in  average  strain  is  small.   An  alternative  formula- 
tion which  is  not  subject  to  this  restriction  is  proposed,  and 
it  is  i^^lied  to  the  problem  of  a  compressively  loaded 
column  and  to  the  problem  of  a  compressively  loaded  plate. 
An  application  of  the  proposed  analysis  to  available  column 
creep  results  is  made  and  a  good  correlation  with  data  is 
obtained.  (Author) 


AD-60S719  Dlv.   25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Weizmann  Inst..  Rehovoth  (Israel). 

ANGULAR  VARIATION  OF  COERCIVITY  IN 

ORTHOFBRRITE  SD4GLE  CRYSTALS. 

Technical  note  no.  6, 

by  S.  Reich.  S.  Shtrikman.  and  D.  Treves. 

1  Aug  64,    24p 

Contract  AF61  052  654 

Unclassified  report 

Descriptors:    (*Ferrltes,  Single  crystals),  (*Single 
crystals,  Ferrltes),  Crystal  structure,  Crystallogr^hy, 
Ferromagnetic  materials,  IsraeL 

The  coercive  force  He  as  a  function  of  the  angle 
between  the  easy  axis  of  magnetization  and  the  external 
field  was  studied  in  ortttoferrite  single  crystals  using  the 
vibrating  sample  technique.   (Author) 


rare  earth  orthoferrltes  between  90K  and  the  Curie  point 
are  presented.   These  results  show  that  the  rare  earttj  Ions 
behave  like  a  paramagnet  in  an  effective  field  due  to  the 
iron  Ions.  (AuOioz) 


AD-605  722  Dlv.    25 

OTS  Prices:  HC  $1.00/i«F  $0.50 

Weizmann  Inst.  Rehovoth  (Israel). 

WEAK  FERROMAGNETIC  GAUSSMETBR. 

Technical  note  no.  9, 

by  S.  Shtrikman  and  D.  Treves.   20  Aug  64,  lOp 

C<Hitract  AF61  052  654 

Unclassified  report 

De8cr4>tors:  (^Magnetometers,  Design),  (•Ferromag- 
netic materials.  Magnetometers),  Magnetic  fields.  Torque, 
Measurement,  Instiumeotation,  Garnet,  Single  crystals. 
Symmetry  (Crystallogr^ihy),  Israel. 

A  torque  magnetometer  G.E.  type  gaxissmeter  using 
weak  ferromagnetic  rotors  is  described.    Such  an  Instru- 
ment gives  a  reading  essentially  linear  with  fields  up  to 
100,000  gauss.    The  actual  torques  are  higher  than  those 
obtained  with  para-or  dlamagnetic  rotors,  even  at  100,000 
gauss.    An  experimental  Instrument  was  built,  and  found 
to  yield  a  linear  reading  up  to  the  highest  field  available 
Le.  25  Kgauss.    (Author) 


AD-605  720  Dlv.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Weiznuum  Inst.,  Rdiovotti  (Israel). 

NONUNEARTTY  OF  THE  SUSCEPTIBIUTY  IN  WEAK 

FERROMAGNETS  AND  ANTIFERROMAGNETS. 

Technical  note  no.  7, 

by  S.  Shtrikman  and  D.  Treves.    1  Aug  64,  7p 

Contract  AF61  052  654 

Unclassified  report 

Descriptors:  (* Ferromagnetic  materials.  Nonlinear  sys- 
tems), (*Anttferromagnetlsm,  Nonlinear  systems).  Tensor 
analysis.  Crystal  structure,  Anlsotropy,  Symmetry 
(Crystallography),  Molecular  properties.  Fluorides,  Iron 
compounds.  Cobalt  compounds,  IsraeL 

The  symmetry  of  the  tensor  describing  ttie  quadratic 
dependence  of  the  magnetization  on  an  applied  field  is 
studied  for  the  various  magnetic  point  groups.  It  is  de- 
scribed by  at  most  one  parameter  in  antiferromagnetlc  ma- 
terials, and  up  to  ten  In  ferromagnetic  materials.    This 
parameter  is  calculated  from  basic  principles  to  various 
an>roxlmatlon8  for  FeF2  and  CoF2.  (Authoi) 


AD-605  721  Dlv.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Weizmann  Inst.,  Rehovotii  (Israel). 

SPONTANEOUS  MAGNETIZATION  IN  ORTHOFERRTTES 

BETWEEN  UQUID  AIR  TEMPERATURE  AND  THE  CURIE 

POINT. 

Technical  note  no.  8, 

by  G.  Gorodetsky  and  D.  Treves.    10  Aug  64,  16p 

Contract  AF61  052  654 

Unclassified  report 

Descriptors:  (*Ferrites,  Magnetic  properties),  (*Ferro- 
magnetism.  Moments),  Air,  Liquefied  gases.  Temperature, 
Iron,  Crystal  lattices.  Rare  earth  elements.  Ions,  Single 
crystals,  Paramagnetic  materials,  IsraeL 

Results  of  measurements  of  the  ferromagnetic  moment  of 


AD-60S  730  Dlv.    25 

OTS  Prices:  HC  $2.00/MF  $0.50 

National  Co.,  Inc.,  Maiden,  Mass. 

STUDIES  IN  EXCHANGE  INTERACTIONS  TO  PRODUCE 

POPULATION  INVERSIONS  IN  LASER  MATERIALS. 

Final  rept., 

by  George  W.  Meyers.  Raoul  M.  Freyre,  William  T.  Kwo, 

and  Eugene  C.  LaVier.    20  Mar  64,   48p 

Contract  AF19  628  2481,  ProJ.  4645,  Task  464502 

AFCRL  64  261 

Unclassified  report 

Descriptors:   (*Lasers,  Materials),  (*Eiblum  compounds. 
Chlorides),  (* Praseodymium  compounds.  Chlorides), 
Ions,  Atomic  energy  levels.  Crystal  lattices.  Impurities. 
Selection  rules.  Electric  moments.  Magnetic  moments, 
^>ectroscopy. 

The  pure  chlorides  of  praseodymium  and  erbium,  and 
mixtures,  were  Investligated  with  regard  to  those  properties 
significant  in  laser  application.    Cooperative  ion  absorptions 
were  examined  in  PrC13  and  the  cross  section  determined 
for  the  (3)P0  +  (3)F2  leveL   Lifetime  of  the  (3)P0  state  in 
PrC13  was  determined.    ErC13  as  well  as  Er(3-t-)  in  a 
PrC13  lattice  was  examined  for  coupled  interactions. 
(Author) 


AD-605  733  Dlv.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Ctmunand. 

Wright-Patterson  AFB,  Ohio. 

THEORY  OF  PHOTOADSORPTIVE  EFFBCT  IN 

SEMICONDUCTORS, 

by  F.  F.  Vol'kensteln  and  L  V.  Karpenko.    27  Aug  64.  SOp 

FTD  MT64  205;  TT  64  71359 

Unclassified  report 

Edited  machine  trans,  of  mono.  Poverkhnostnye 
Svoistva  Poliq)rovodnlkov  (Surface  Properties  of  Semi- 
conductors) Moscow.  1962.  p.  114-127. 

Descriptors:  (* Semiconductors.  Adsorpticm),  Surface 
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properties,  Cheml«)rptlon,  Light.  Abmlc  eneny  levels. 
Zinc  compounds.  Oxides,  USSR. 

A  theory  is  developed  which  is  intended  to  permit  the 
determination  of  the  sign  of  the  photoadsorptive  effect 
(Le..  ^e  change  in  adaorptivity  of  a  surface  with  illumination) 
depending  on  the  values  of  the  parameters  which  charac- 
terize the  nature  of  the  adsorbant  and  adaorbate.  the  sUte 
of  the  system  as  a  whole,  and  the  mode  of  experiment. 


AD-605  736  Dlv.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Columbia  Radiation  Lab.,  New  York. 

THE  OPTICAL  MASER  APPLIED  TO  telLLOUIN 

SCATTERING  SPECTROSCOPY.  T 

Progress  rept.  no.  3,  1  Oct  63-31  Max  64, 

by  R.  Novlck.  Apr  64,  ^  I 

Grants  DA  ARO  D31  124G380.  NSF  GP{l38, 

Pro].  009925001 

I  Unclassified  report 


Descriptors:  (♦Lasers,  Spectroscopy),  (♦Spectroscopy. 
Lasers),  Interferometers.  Brlllouln  fMies.  Diffusion, 
Scattering. 

Measurements,  of  llnewtdOi  of  Raylelgh  scattering  due 
to  diffusion  were  completed.  Small  dUcrepancies  between 
theory  and  experimental  data  were  traced  to  Doppler  shift 
effects  produced  by  thermal  convection  In  the  solvent,  and 
were  8id)sequently  eliminated.  In  an  atodllary  experiment, 
this  same  Doppler  effect  was  studied  with  the  solvent  cur- 
rent controlled  mechanically.  Results  Indicate  that  this 
effect  can  be  used  as  a  technique  in  fluid  flow  measurements. 


AD-605  750  Dlv.   25 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

UNIFIED  DYNAMICS  AND  THERMODYNAMICS  OF  A 

THERMAL  PLASMA. 

by  H.  Maecker  and  Th.  Peters.  26  Jun  $8.  40p  T-80 

TT  64  71361  ' 

Uijolasslfied  report 

Trans,  of  Zeitscbrift  fur  Physlk  (West  Germany)  1956. 
V.  144,  p.  586-611. 

Descriptors:  (♦Plasma  phjrsios,  Tbentiodynamlcs),  (♦Dy- 
namics, Plasma  physics).  Irreversibly  processes.  Hydro- 
dynamics, Energy,  Continuum  mechanics.  Electrical  con- 
ductance. Kinetic  theory.  Equations,  Motion. 

A.  Schlatter  and  others  have  proposed  a  tfaeory  of  plasma 
dynamics  based  on  hydrodynamic  principles  in  which  the 
thermodynamics  of  the  plasma  are  not  considered.   There- 
fore, this  unified  theory  for  the  dynamics  and  thermodynam- 
ics of  the  plasma  is  presented  using  the  principles  of  irre- 
versible thermodynamics.   Essentially,  three  flow  equations 
result.   The  current  and  amU-polar  flow  equations  agree 
with  Schliiter's  equations  except  for  the  additional  thermal 
forces.   The  tUrd  is  the  general  energy  flow  equation  wlilch 
refers  the  energy  flow  to  the  center-of-mass  flow,  the 
current  and  amU-polar  flow  and  finally  to  thermal  con- 
duction (without  flow).    (Author) 


AD-605  757  Dlv.    25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Oommand, 

Wright-Patterson  AFB,  Ohio. 

SURPRISES  OF  NEAR-LIGHT  SPEEDS:    A  DIALOGUE  ON 


PHYSICS  •  Division  25 


THE  THEORY  OF  RELATIYITY, 
by  Yu.  I.  SokoIovsklL   28  Aug  64.  Sto 
FTD  MT64  254;  TT  64  71354 

Unclassified  report 

Edited  machine  trans,  of  mono.  Syurpriiy  CHcolosvetovykh 
atorostei:  Dialog  o  Teorii  Otnosltel'nostl.  Moscow,  1963, 
2^p. 

Descriptors:  (♦Relativity  theory.  Reviews).  Quantum  me- 
chanics, Ufl^t,  Velocity,  USSR. 


AD-605  768  Dlv.   25 

OTS  Prices:  HC  $1.00/Mf  $0.50 

Rice  Univ.,  Houston.  Tex. 

S^S.'Hi,^^^^'^^  AND  MOLECULAR  PARAMETERS 
OF  LBHT  ELEMENT  MOLECULES. 
Progress  rept.  no.  4,  1  Jan-31  Mar  64, 
by  John  L.  Margrave.   31  Mar  64,  4p 
Contract  DA31  124AROD91,  ProJ.  ARPA  Order  40,  Task  5 

Unclassified  report 

Descriptors:  (♦^wctroscopy.  Molecules).  Molecular 
spectroscopy.  Ultraviolet  spectroscopy.  Infrared  spec- 
troscoKT,  Spectra  (Visible  and  ultraviolet).  Discharw^ 
tubes.  Thermodynamics,  Excitation.  Halldes. 


AD-605  769  Dlv.    25 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 

MOLLIER  ENTHALPY-ENTROPY  CHARTS  FOR  HKJH- 

TEMPERATURE  PLASMAS, 

by  F.  Bosnjakovic.  W,  Springe.  K.  F.  Knoche.  and 

P.  Burgholte.   25  Aug  58.  28p   T-96 

TT  64  71349 

Unclassified  r^>ort 

Trans,  of  mono.   Paper  presented  at  the  ASME 
Symposium  on  Thermal  Pn^wrties.  Purdue  Univ.. 
23-26  Feb  59. 

Descriptors:  (♦Heat  transfer.  Plasma  physics).  (♦Plasma 
I*ysics.  High  temperature  research).  Gn^ihics.  Enthalpy, 
Entropy.  Pressure,  Stagnation  point.   Vapors.  Tempera- 
ture, Dissociation.  Gas  ionization.  Hydrogm.  Argon. 
West  Germany. 

Eneigy  changes  and  heat  transfer  in  high-temperature 
gaseous  plasma  flows  are  becoming  increasingly  important 
in  technology.   Mollier  entha^-entropy  diagrams  have 
proved  to  be  valuable  tools  in  this  development.   Enthalpy- 
entropy  diagrams  for  hydrogen  and  argon  plasmas  at  tem- 
peratures up  to  100,OOOK  and  for  pressures  from  0.01  to 
100  atm  are  presented.   The  diagrams  are  shown  with 
lines  of  constant  pressure,  dmsity.  temperature,  and  sonic 
velocity.   These  g«^s  are  further  plotted  in  logarithmic 
co-ordinates  in  order  to  present  the  low-temperature  re- 
gion more  clearly.   The  diagrams  are  only  valid  for  plasmas 
existing  In  thin  layers  where  the  energy  and  entropy  con- 
tent of  the  enclosed  radiation  is  not  Important,    Radiation 
must  be  taken  into  account  for  plasma  layera  of  large 
thickness.    As  an  example  of  the  application  of  these  charts, 
the  stagnation  temperature  of  a  body  flying  at  8.000  metera/ 
sec  in  a  hydrogen  or  argon  atmosphere  at  0.01  atm  pressure 
and  300K  temperature  is  calculated.    For  the  case  of  a  hy- 
drogen atmosphere,  the  wall  temperature  at  Oie  stagnation 
point  T  sub  w  =  2000K  (wall  radiation  neglected)  and 
T  sub  w  -  1820K  (with  wall  radiation).   In  argon,  these 
values  are  16.500K  without  and  5800K  with  wall  radiation. 
The  great  importance  of  both  the  medium  and  the  wall  radi- 
ation is  apparent   In  these  calculations  it  is  assumed  that 
no  magnetic  field  exists.  (Author) 
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AD-«0S795 
OTS  Prioes: 


Mt.   25 
HC  $3.00/MF  $0.75 


RaytfaeoB  Co..  Walttiam,  Mass. 

FAILURE  MSCHANISMS  IN  FBRROELBCTRIC  AND  NON- 
LINEAR DIELECTRICS. 
Final  technical  rept., 

fay  H.  H.  Barrett.  P.  B.  Nutter,  A.  PaUdtno,  and  J.  S.  Waugh. 
May  63.  94p   Ray  S-543 

CoQtnct  AF30  602  2678.  Pro].  5519.  Task  551902 
RAOC  TDR63  238;  N63  19329 

Unclassified  report 

Descriptors:  (•Ferroelectric  materials,  Failure  (Me- 
chanics)), (•Dielectrics,  Electrical  properties).  (•Stron- 
ttum  compound,  Tltanates).  (•Tltanates,  Strontium  com- 
pounds). Ferroelectric  crystals,  Strontlimi  compounds. 
Tltanates,  Single  crystals.  Dielectric  properties,  Oxida- 
tlOD,  Crystal  structure.  Oxygen,  Electrostrlctlon.  Electric 
discharges.  Diffusion. 

Breakdown  fields  In  single-crystal  SrTlOS  have  been 
measured  over  a  temperature  range  of  -195C  to  lOOC  and 
ttie  results  are  compared  with  the  predlctioas  of  Frohllch's 
theory.   Measurements  are  consistent  with  the  theory  on 
magnitude  and  temperature  dependence  of  breakdown  field 
except  at  the  lower  temperatures  where  the  disturbing 
effects  of  electrostrictive  strain  are  considerable.    A  marked 
variation  of  dielectric  and  resistive  properties  of  SrTi03 
samples  is  observed  to  be  dependent  upon  the  san^le's 
history  and  a  qualitative  e}q>lanation  of  the  effect  is  proposed. 
Bulk  diffusion  ccmstants  in  annealed  and  unannealed  SrTlOS 
have  been  measured  directly.    The  dlffusivlty  is  found  to  be 
dependent  upon  dislocation  density  but  is  several  orders  of 
magnitude  too  low  to  explain  the  rapid  oxidation  rates  ob- 
served In  SrTlOS.    Alternative  explanations  of  this  dis- 
crepancy are  put  forward.  (Author) 


AD-605  SOS  Dlv.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Conunand, 

Wright-Patterson  AFB,  Ohio. 

THERMODYNAMIC  PROPERTIES  OF  ARGON  AT  HXJH 

TEMPERATURES. 

by  V.  V.  Rybakov.    27  Aug  64,  8p 

FTD  TT64  461;  TT  64  71380 

Unclassified  report 

Unedited  rough  draft  trans,  of  Izvestiya  Uchebnyldi 
Zavedenll.   Neft'  i  Gaz  (USSR)  1963.  v.  6.  no.  5.  p.  77-60. 

Descriptors:  (*Thermodynamics,  Argon).  (•Argon.  Thermo- 
dynamics). High-temperature  research,  Ionization.  En- 
thalpy, Entropy.  Equations  of  state.  Statistical  mechanics, 
USSR. 


AD-605  8U  DlT.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Air  Force  Cambridge  Research  Labs.,  Bedford.  Mass. 
K)N  DISSOCIATION  IN  THE  DRIFT  TUBE  OF  A  TIME- 
OF-FLEHT  MASS  SPECTROMETER:   IQ.    FLIGHT-TIME 
SHIFT  EQUATIONS  FOR  SPURIOUS  FRAGMENT  PEAKS 
ARISING  FROM  HARGE  TRANSFER  AND  DISSOCIATION 
REACTIONS  OCCURRING  INSIDE  THE  POTENTIAL  BARRIER, 
by  W.  W.  Hunt,  Jr.  Jun  64,   16p 
ProJ.  7635 
AFCRL  64  519:  AFCRL  PSRP30 

Unclassified  report 

Descriptors:   (•Ions,  Dissociation),  (•Mass  spectroscopy. 
Spectrum  analyzers),  (*DlffereDtlal  ecpiatlons.  Mass 
spectroscopy).  Charge  particles.  Particle  beams. 
Potential  theory.  Time.  Reaction  kinetics.  Equations. 


Spurious  fragmflDt  peaks  that  simulate  (ragmflDt-km 
products  of  Ion  dlssoclatloQ  reactions  occurring  In  the 
reaction  region  can  arise  from  processes  that  ooour  after 
the  reaotant  Ion  has  passed  through  the  reaction  region  and 
entered  ttte  potential  barrier  used  to  separate  normal 
products  and  reactants.   Analjrtlc  expressions  for  the  flight- 
time  shifts  oharaoterlsttcs  of  peaks  arising  in  tlds  way  are 
derived.   These  flight-time  shifts  depend  on  the  distance 
from  the  ion  source  to  ttie  potential  barrier,  whereas 
flight-time  shifts  for  true  fragments  formed  In  the 
reaction  sone  are  Independent  of  this  distaaoe.   (Author) 


AD-60S814  Dlv.    25,4 

OTS  Prioes:  HC  $1.00/MF  $0.50 

Air  Foroe  Cambridge  Research  Labs..  Bedford.  Mass. 

OBSERVATION  OF  2.1  CHARGE  TRANSFER  IN  A  TOF 

MASS  SPECTROMETER. 

by  W.  W.  Hunt.  Jr.  and  K.  E.  MoGee.   Jul  64,  1^ 

Pro].  8605 

AFCRL  64  591;  AFCRL  PSRP39 

Unclassified  report 

Paper  presented  at  the  Southwestern  Meeting  of  the 
American  Physical  Society  at  Tucson.  Ariz.,  28  Feb  64. 

• 

Descriptors:  (•Mass  qwotrosoopy.  Exchange   reactions), 
(•Nitrogen  compounds,  Oxides),  Gas  ionization,  Dis- 
sociation. Atoinlc  charge.  Spectrum  analyzers.  Design, 
Electron  beams. 

The  drift  tube  of  a  time-of-fll^t  mass  spectrometer  has 
been  adapted  to  serve  as  a  reaction/collision  chamber  for 
studying  ion  dissociation  reactions  and  charge-changing 
collisions.    The  methods  for  identifying  the  products  of 
such  processes  depend  on  shifts  in  flight  times  produced  by 
symmetric  potential  barriers,  and  are  normally  used  in 
studying  processes  in  which  the  mass-to-oharge  ratio 
(m/q)  of  the  charged  product  particle  is  less  than  that  of 
its  parent.    Processes  in  which  the  m/q  of  a  charged  product 
U  greater  than  that  of  its  parent  represent  an  interesting 
special  case,  since  the  behavior  of  the  product  particle  is 
quite  different  from  that  normally  encountered.    To  illus- 
trate this  behavior,  experimental  observations  of  the  2,  1 
charge  transfer  process  N2(^)  -t^  N20  -  N2(-k)  -f  N20(-f)  at 
6000  ev  are  presented.   (Author) 


AD-605  818  DlT.    25,  19 

OTS  Prices:  HC  $4.00/MF  $0.75 

Sperry  Gyroscope  Co.,  Great  Neck,  N.  Y. 

ELECTROMAGNETIC  ANGULAR  ROTATION  SENSINO. 

Final  rept.  for  1  Jun  63-15  Apr  64, 

by  W.  Macek,  R.  Salamon  and  D.  Davis.   Aug  64, 

120p    AB-1272-0011 

Contract  AFS3  657  11433,  Pro).  4427,  Task  442704 

AL  TDR64  210 

Unclassified  report 

See  also  AD-431  654. 

Descriptors:  (•Celestial  guidance.  Lasers),  (*Laser8, 
Instrumentation),  Rotation,  Gyroscopes,  Electromagnetic 
waves.  Mirrors,  Neon,  Helium,  Optical  properties. 

Studies  were  conducted  on  a»<apHng  the  Speny  traveling- 
wave  ring  laser  for  rotation  sensing.  Various  optical 
combiners  were  evaluated  to  minimiMi  coupling  between  the 
oppositely  directed  waves  while  maximizing  SAl  ratios  and 
permitting  the  sense  of  rotation  to  be  determined  without 
recourse  to  biasing.   Coupling  effects  due  to  dust  particles 
and  mirror  surface  imperfections  were  also  considered  In 
relation  to  their  effects  on  mode  locking.   A  region  of 
nonlinear  oscillation  Just  prior  to  frequency  pulling  and 
locking,  at  low  rotation  rates,  was  clearly  established  and 
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related  to  the  mode  coupling  problem.   Various  biasing 
schemes  were  employed  to  circumbent  mode  locking.   A 
theoretical  analysis  of  mode  coupling  effects  in  a  linear 
cold  cavity  was  accomplished  using  the  analogy  of  a  closed- 
loop  twin-line  with  a  lumped  shunt  suaceptance.   In  addition, 
a  general  theoretical  treatment  of  optical  resonators 
resulted  In  a  graphical  technique,  which  considerably  sim- 


plifies the  design  and  analysis  of  any 
system.  (Author) 


meciflc  ring  laser 


AD-605  827  Dlv.    25 

OTS  Prices:  HC  $4.00/MF  $1.00 

Space  Sciences  Lab.,  General  Electrl^  Co., 

Philadelphia,  Pa. 

NON-EQUILIBRIUM  RADIATION, 

by  John  L.  Kulander.   Jun  64.  136p  R|5i4SD41 

Unclassified  report 


Unci 


Descriptors:  (•Plasma  medium.  Thermodynamics), 
Gases.  Atomic  energy  levels.  Resonance  absorption. 
Electron  density.  Relaxation  time.  Absorption  spectrum. 
Excitation.  Statistical  functions.  Tables. 

The  criteria  specifying  the  conditions  for  which  a  gas  will 
be  in  a  state  of  local  thermodynamic  equilibrium  are 
discussed  for  both  colllsionally  and  radiatlvely  controlled 
transition  processes.    Particular  emphasis  is  given  to  the 
radiation  field  in  a  gas  where  the  particle  translatlonal 
distribution  functions  are  MaxwelUan,   A  microscopic 
formulation  of  the  transfer  equation  ahd  solution  for  &e 
source  function  is  presented  for  a  general  n  level  atom 
where  the  first  resonance  line  is  optically  non-thin,   ^leclfic 
solutions  are  given  for  a  3-level  atomic  model.    The 
calculation  of  the  radiative  and  collisional  cross-sections 
and  transition  rates  Is  discussed.    The  ^x)und-bound  and 
bound-free  rates  are  calculated  for  the  lower  lying  states 
of  N  I-vn  assuming  equilibrium  distiftbution  functions  for 
temperatures  between  10,000  and  l.OdO.OOOK.   The  electron 
densities  and  temperatures  for  which  ftte  various  collisional 
and  radiative  rates  are  balanced  are  presented  as  an 
Indication  of  situations  where  the  gas  (N)  will  not  be  in  a 
state  of  local  thermodynamic  equilibrium.  (Author) 


AD-605  829  Dlv.    25,  17 

OTS  Prices:  HC  $2.00/MF  $0.50 


Raytheon  Co.,  Waltham,  Mass. 

SINGLE  CRYSTAL  HEXAGONAL  FERltlTES. 

Quarterly  progress  rept  no.  4.  15  Janr^l  May  64, 

by  J.  Van  Hook  and  S.  Cvikevlch.    31  May  64.    38p 

Ray-S-658 

Contract  DA36  039AMC00096E.  Prol.|lG6  22001 A057 

Unclassified  report 


Descriptors:   (•Single  crystals.  Fei'roelectric  materials) 
(•Ferroelectric  crystals.  Shigle  crystals),  (•Zinc  alloys. 
Yttrium  alloys),  (•Yttrium  alloys.  Zinc  alloys),  (•Crystal 
growth.  Ferroelectric  crystals).  Crystals.  Crystal 
structure.  Additives,  Manganese  compounds,  Oxides, 
Barium  compounds.  Borates.  Melting.  Chemical  analysis. 
Magnetic  properties.  Crystal  lattices.  Resonance, 
Spheres,  Superhigh  frequency. 


Single  crystals  of  ZnY  and  ZnY  with  additions  of  Mn02 
have  been  grown  from  barium  borate  melts.   Chemical 
composition,  satuntton  magnetization,  lattice  parameter, 
and  resonance  linewidth  were  measured  on  single  and 
polycrystalllne  samples  of  these  materials,   ^bstltution  of 
manganese  materially  improves  the  resonance  llnewldOi  of 
ZnY.    Typical  linewidth  values  at  9.2  Gc  for  spheres  of 
pure  ZnY  were  50  Oe,  whereas  corresponding  values  on 
ZnY  crystals  containing  manganese,  produced  under  identical 
conditions,  were  of  the  order  of  10  O^,   (Author) 


AD-605  847  Dlv.   25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Oregon  Univ..  Eugene. 

MAGNETIC  BREAK-DOWN  IN  SOLIDS. 

Technical  rept.  no.  4, 

by  U.  N.  Upa(fliyaya.    1964,  lip 

Contract  Noor2771  05,  PioJ.  NR017  633 

Unclassified  report 

Descriptors:  (•Magnetic  materials.  Atomic  orfoltals), 
Solids,  Magnetic  fields,  Field  theory.  Vector  analysis. 

The  report  rederives  the  criteria  for  the  magnetic  break- 
down in  solids  using  a  different  approach  from  that  followed 
by  earlier  authors.    As  the  approach  does  not  use 
any  perturbation  theory,  the  result  is  valid  for  all  strengths 
of  magnetic  field.   (Author) 


AD-605  850  Dlv.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Midwest  Research  Inst..  Kansas  City,  Mo. 

THE  STRUCTURE  AND  STRENGTH  OF  EPITAXIAL 

FILMS. 

Bimonthly  progress  rept.  no.  5,  17  Jun- 17  Aug  64, 

by  Melvln  Lavik,  Paul  Stablein,  and  Paul  J.  Bryai^ 

25  S^  64,  8p 

Contract  NOw64  0061d.  Pro).  2742P 

Unclassified  report 

Descriptors:  (*Fllms,  Epitaxial  growth),  (•Epitaxial 
growth.  Films),  (•Gold,  Metal  films),  (*Metal  fUms,  Gold), 
Tensile  properties.  Vacuum  apparatus.  Vapor  plating. 
Laboratory  furnaces,  Strain  (Mechanics),  Test  equipment. 
Stresses. 

The  main  effort  during  this  report  pertod  has  been  the 
design  of  a  tensile  device  to  facilitate  stress-strain  meas- 
urements on  free  epitaxial  films  and  the  development  of 
techniques  for  removing  the  substrate  from  such  fUms. 
In  addition,  the  evaporation  oven  has  been  rebuilt  so  that 
only  tlie  Inner  wall  of  the  crucible  Is  e:qx>sed  to  UHV. 
Lower  operating  pressures  may  now  be  maintained  during 
evaporation.   Gold  films  have  been  d^)osited  on  aluminum, 
silver,  NaCl,  and  mica  crystals  and  their  structure  is  being 
studied.   (Author) 


AD-605  851 
OTS  Prices: 


Div.   25,  17 
HC  $3.00/MF  $0.50 


Midwest  Research  Inst..  Kansas  City,  Mo. 

A  STUDY  OF  THE  EFFECT  OF  SURFACE  FILMS  ON 

FATIGUE  FRACTURE. 

Annual  summary  rept.  for  15  Aug  63-14  Aug  64, 

by  J.  C.  Grosskreutz  and  C.  Qulnton  Bowles. 

18  Sep  64,  52p 

Contract  Nonr3908  00,  ProJ.  RA14P 

Unclassified  rq>ort 

Descriptors:  (•Films,  Crystal  lattice  defects),  (•Fracture 
(Mechanics),  Crystallogra^ihy),  (•Crystallography,  Surface 
properties),  (*Alumlnum.  Fatigue  (Mechanics)),  (*Gold, 
Fatigue  (Mechanics)).  Crystals.  Single  crystals.  Defor- 
mation, Strain  (Mechanics),  Fatigue  (Mechanics), 
Hardness,  Mlcrostructure,  Vacuum  {^aratus.  Oxides. 

The  complete  absence  of  a  corrosive  atmospliere  during 
the  deformation  of  aluminum  leads  to  a  postponement  of 
the  formation  of  slip  bands  In  which  fatigue  cracks  are 
known  to  Initiate.   This  phenomenon  can  be  explained  on  the 
basis  of  a  lack  of  dislocation  pinning  at  the  surface  due  to 
oxidation  processes.  Surface  anodic  layers  suppress 
surface  sl^  in  proportion  to  their  thickness.    Although 
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slip  may  not  be  observed  on  the  top  of  thick  anodic  layers, 
some  slip  can  still  occur  at  the  metal-oxide  interface.    The 
amorphous  nature  of  the  anodic  layer  evidently  prevents 
transmission  of  this  step  through  a  thick  coating.    Debris 
in  the  nature  of  dislocation  loops  is  associated  with  surface 
slip  lines,  the  debris  being  of  higher  density  in  gold  than  in 
aluminum.    The  difference  is  presumably  due  to  a  lower 
activation  energy  for  climb  in  aluminum.   The  formation 
of  the  slip  step  results  in  a  lattice  strain  surrounding  the 
step.   This  strain  occurs  regardless  of  the  presence  of  an 
oxide  layer.   This  strain  may  be  the  cause  of  slip-step 
height  saturation.   (Author) 


AD-605  865  Div.    25.  13,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
Wrl^jt- Patterson  AFB,  Ohio. 

APPLICATION  OF  METHOD  OF  CONSECUTIVE  APPROX- 
IMATIONS TO  PROBLEMS  OF  STABILITY  AND  OSCIL- 
LATIONS OF  ELASTIC  SYSTEMS, 
by  V.  E.  Popovlch.    26  May  64,  lE^ 
FTD  MT63  291;  TT  64  71391 

Unclassified  report 

Edited  machine  trans,  of  Izvestiya  Vysshlkh  Uchebnykh 
Zavedenii.    Avlatsionnaya  Tekhnika  (USSR)  1962,  v.  5,  no.  4. 
p.  103-110. 

Descriptors:  (Iterative  methods.  Mechanics),  (♦Numerical 
methods  and  procedures.  Mechanics),  Stability,  Oscillation, 
Elasticity,  Structures,  Differential  equations.  Numerical 
analysis,  USSR. 

An  ^proximate  method  of  reduction  of  problem  of  the 
eigenvalues  oi  differential  equations  with  variable  coef- 
ficients to  an  algebraic  equation  relative  to  the  unknown 
parameter  is  presented.   This  method  is  distinguished  from 
many  methods  of  approximations  by  the  fact  that,  first,  it 
can  be  applied  completely  formally,  i.e.,  without  connection 
vrith  preliminary  approximation  on  unknown  functions. 
Secondly,  it  reduces  problem  to  an  algebraic  equation, 
allowing  to  determine  whole  spectrum  of  eigenvalues  with 
any  required  accuracy.   Third,  it  gives  a  solution  with 
bilateral  estimate  that  sdlows  the  accuracy  of  the  result 
obtained  to  be  judged.   The  given  method  differs  from  the 
method  of  successive  approximations  further  by  the  fact 
that  in  the  process  of  each  consecutive  approximation  it 
Is  not  necessary  to  satisfy  boundary  conditions,  which  are 
satisfied  only  once  for  general  solution,  built  on  definite 
rules  of  differential  equation.   The  described  method  can 
be  used  to  solve  a  number  of  complicated  problems  of 
structural  mechanics. 


AD-605  867  Div.   25,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Bologna  Univ.  (Italy). 

RESEARCH  INTO  THE  CHEMICAL  BEHAVIOUR  OF 

SURFACE  OF  SINGLE-AND  BI-CRYSTALS  UNDER 

DIFFERENT  EXPERIMENTAL  CONDITIONS. 

Quarterly  technical  status  rept.  no.  2,  1  May-30  Jul  64, 

by  Paolo  ^InedL   30  Jul  64,  14p 

Contract  DA91  591EUC3202  452  0040 

Unclassified  report 

o 

Descriptors:  (*Zlnc,  Crystallography),  (*Single 
crystals.  Surface  properties),  (♦Etched  crystals. 
Preparation),  Organic  sulfur  compounds.  Sublimation, 
Vapor  plating,  Nucleation,  Chemical  properties. 
Electrochemistry,  Italy. 

Emphasis  given  to  some  results  of  decoration  tests 
carried  out  with  organic  substances,  and  to  the  chemical 


and  electrochemical  Iwhaviour  of  zinc  tri-crystal  surfaces 
towards  an  adequately  moderated  etchant.    (Author) 


AD-605  870  Div.    25 

OTS  Prices:  HC  $1,00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

ON  THE  OPERATION  OF  A  FOUR-LEVEL  OPTICAL 

QUANTUM  GENERATOR, 

by  Yu.  A.  Anan'ev,  V.  F.  Egorov,  A.  A.  Mak, 

D.  S.  Prilezhaev,  and  B.  M.  Sedov.   3  Feb  64,  12p 

FTD  MT63  229;  TT  64  71394 

Unclassified  report 

Edited  machine  trans,  of  Zhurnal  Eksperimental'noi  i 
Teoreticheskoi  Fiziki  (USSR)  1963,  v.  44,  no.  6, 
p.  1884-1888. 

Descriptors:  (♦Lasers,  Operation),  Optical  equipment. 
Quantum  mechanics.  Resonators,  Pumping  (Electronics), 
Calcium  compounds,  FluoiiJes,  Impurities,  Uranium, 
Samarium,  USSR. 

A  theoretical  and  experimental  investigation  was  made 
of  the  properties  of  a  four-level  optical  quantum  generator. 
Conditions  were  found  for  the  transition  from  four-level  to 
three-level  generation  in  a  generator  on  a  CaF2:U(3-t') 
base.  (Author) 


AD-605  879  Div.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

DEFINITION  OF  LOWER  CRITICAL  LOADS  DURING 

LOCAL  LOSS  OF  STABILITY  OF  THIN  SHELLS, 

by  A.  V.  Sachenkov,    25  May  64,  22p 

FTD  MT63  292;  TT  64  71403 

Unclassified  report 

Edited  machine  trans,  of  Izvestiya  Vysshlkh  Uchebnykh 
Zavedenii.    Avlatsionnaya  Tekhnika  (USSR)  1962,  v.  5, 
no.  4,  p.  111-122. 

Descriptors:  (^Loading  (Mechanics),  Structural  shells), 
(♦Structural  shells,  Loading  (Mechanics)),  Cylindrical 
bodies.  Conical  bodies,  Spheres,  Ellipsoids,  Stability, 
Stresses,  Anisotropy,  Elasticity,  Equations. 

Formulas  are  derived,  which  determine  lower  critical 
loads  for:    (a)  cylindrical  shell  under  action  of  axial 
compression;  (b)  conical  shell,  compressed  by  force  along 
the  generatrices;  (c)  spherical  shell  and  spheroid  under 
action  of  uniform  external  pressure;  and  (d)  oblate 
ellipsoid  under  internal  pressure. 


aD-605  882  Div.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

THEORY  OF  THE  ACCUMULATION  OF  FATIGUE 

DAMAGE  DURING  AN  ASYMMETRICAL  CYCLE  OF 

RANDOM  STRESSES, 

by  V.  F.  Shukailo.    26  Dec  63.  22p 

FTD  MT63  115;  TT  64  71406 

Unclassified  report 

Edited  machine  trans,  of  Izvestiya  Vysshlkh  Uchebnykh 
Zavedenii.    Mashinostroenie  (USSR)  1962,  no.  12,  p.  21-32. 

Descriptors:  (♦Fatigue  (Mechanics),  Theory), 


166 


(♦Mechanical  engineering,  Loading  (Mechanics)), 
Mathematical  analysis.  Stresses,  Periodic  variations. 
USSR,  Structural  parts.  Loading  (Mechanics). 

This  work  considers  the  problem  of  (Jeterminlng 
structure  durabUity  during  asymmetric  cycle  of  simple  and 
complex  forms  of  continuous,  and  also  discrete,  random 
stresses.   The  general  formulas  of  durability  are  obtained 
on  the  basis  of  linear  and  nonlinear  theories  of 
accumulation  of  fatigue  damage.   The  extremeness  of  the 
linear  law  of  fatique  damage  acoumiOation  is  established. 
The  upper  and  lower  limits  of  the  durability  ratio, 
calculated  by  nonlinear  and  linear  tlieories  of  fatigue 
accumulation  are  found  for  the  general  case  of  load. 


AD-605  885  Div.    25 

OTS  Prices:  HC  11.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  SysteUis  Command. 

Wright-Patterson  AFB,  Ohio. 

CONCERNING  COMBINED  LOADING  OF  A  MATERIAL 

DURING  BUCKLING  OF  SHELLS  IN  A  PLASTIC  AREA, 

l^  G.  Teters.    11  May  64,  12p 

FTD  MT63  267;  TT  64  71409 


Edited  machine  trans,  of  Akademlysii 
SSR,  Riga.   Izrestiya.  1963,  no.  5(19^ 


Unclassified  report 

trauk  Latvllskol 
p.  45-50. 


Descriptors:  (♦Buckling  (Mechanic*),  Stnictural  shells), 
(♦LoacUng  (Mechanics),  Structural  «hells),  (♦Structural 
shells.  Loading  (Mechanics)).  Stability,  Elasticity, 
Stresses,  Plasticity.  Deformatioa,  Cylindrical  bodies. 
Equations. 

For  an  approximation  to  the  actual  woik  of  a  material  In 
a  shell  upon  loss  of  stability  in  the  plastic  area,  when  the 
material  works  under  the  conditions  of  'combined  loading', 
the  stability  of  shells  was  Investigated  on  the  basis  of  the 
theory  of  locality  of  deformations,  which  in  principle  solved 
the  problem  of  combined  loading.   Theoretical  dependences 
of  deformation  of  the  material  are  compared  with 
experimental  data,  which  are  well  coordinated  with 
theoretical  curves.    An  expression  of  critical  stress  was 
obtained  for  a  long  circular  cylindrical  shell,  compressed 
along  generatrices  with  an  axlally  symmetric  form  of 
buckling.  (Author) 


AD-605  894  Div.   25 

OTS  Prices:  HC  11.00/MF  $0.50 


Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

THE  OBTAINING  OF.  AND  CERTAIN  PROPERTIES  OF 

FILIFORM  AND  ACICULAR  SINGLE  CRYSTALS  OP 

GERMANIUM  AND  SIUCON.  AND  THEIR  SOLID 

SOLUTIONS, 

by  A.  V.  Sandulova,  P.  S.  Bogoyavienj^di,  and 

M.  L  Dronyuk.    28  May  64,  16p 

FTD  MT64  44;  TT  64  71416 

Unclassified  report 

Edited  machine  trans,  of  Flzlka  TveNogo  Tela  (USSR) 
1963.  T.  5.  no.  9.  p.  2580-2686. 


l. 


Descriptors:  (♦Germanium,  Single  crystals).  (♦Silicon. 
Single  crystals).  Crystal  growth,  Crystal  structure. 
Crystallization,  Mechanical  properttles,  Solid  solutions. 
Gases,  Filaments,  USSR. 

A  new  method  is  proposed  of  obtaining  filiform  and 
acloular  single  crystals  of  germanluia  and  silicon  and 
their  solid  solutions,  based  on  crystallizations  from  gas 
phase  with  the  help  of  component-solvent.   This  method 
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makes  it  possible  to  grow  so-called  single  crystals  having 
various  forms,  lengths,  and  sections  and  possessing  great 
mechanical  durability  and  a  sufficient  degree  of 
homogeneity  and  perfection  of  structure.  (Author) 


AD-605  895  Div.   25,  17  ^ 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div..  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

INVESTIGATION  OF  SUPERCONDUCTING  ALLOYS  IN 

THE  SYSTEM  Nb— Zr. 

by  Z.  A.  Guts,  N.  M.  Relnov,  N.  L  Krivko, 

T.  A.  Sidorova,  and  A.  A.  Fogel'.   2  Jan  64,  1^ 

FTD  MT63  150;  TT  64  71416 

Unclassified  rqwit 

Edited  machine  trans,  of  Fizlka  Tverdogo  Tela  (USSR) 
1963,  V.  5.  no.  1.  p.  361-362. 

Descriptors:  (♦Niobium  alloys,  Superconductivity). 
(♦Zirconium  alloys,  Superconductivity),  (♦Superconductors, 
Alloys),  Magnetic  fields,  DuctlUty,  Phase  studies.  Heat 
treatment.  Hardness,  USSR. 

An  investigation  was  made  to  determine  the  region  In  the 
system  Nb — Zr  where  superconductivity  takes  place  in 
strong  (to  30,000  oe)  magnetic  fields,  and  the  development 
of  technology  of  obtaining  the  purest  and  most  ductile  alloys. 


AD-605  901  Div.    25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

INTERACTION  OF  BEAMS  OF  CHARGED  PARTICLES 

WITH  PLASMA, 

by  Ya.  B.  Fainberg.   2  Mar  64.  4^ 

FTD  MT64  26;  TT  64  71422 

Unclassified  report 

Edited  machine  trans,  of  mono.  Konferentsiya  po 
Fizlka  Plazmy  1  Probleme  Upravlyaemogo  Terifaoyademogo 
Sinteza  (Conference  on  Plasma  Plyrslcs  and  Problems  of 
Controlled  Thermonuclear  Synthesis)  (no.  2)  Kharkov. 
1960.  Doklady.  Kiev.  1963.  p.  88-117. 

Descriptors:  (♦Charged  particles.  Plasma  physics), 
(♦Plasma  oscillations.  Particle  beams),  (♦Particle  beams. 
Plasma  oscillations).  Electron  beams.  Ion  beams, 
Cerenkov  radiation.  Magnetic  fields,  Doppler  effect. 
Waveguides,  Gas  discharges.  Thermonuclear  reactions. 
Particle  accelerators,  Reviews,  USSR. 

A  review  is  given  of  recent  studies  concerning  Interactions 
of  charged  particle  beams  with  plasmas  in  the  following 
groups  of  cases:  instabilities  caused  by  the  Vavilov- 
Cerenkov  effect  during  the  interaction  of  electronic  and  ion 
beams  with  plasma  which  is  in  a  magnetic  field;  instability 
caused  by  the  anomalous  and  by  the  normal  Doppler  effect; 
interactions  involving  confined  plasmas. 


AD-605  907  Div.   25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wrii^-Patterson  AFB,  Ohio. 

APPUCATION  OF  MICROWAVE  METHODS  TO 

INVESTIGATION  OF  DIELECTRIC  PROPERTIES  OF 

CERTAIN  QUASILIQUID  CRYSTALS, 

by  F.  M.  Gol'tsman.   10  Mar  64,  18p 

FTD  MT63  217;  TT  64  71384  Unclassified  repoTt 
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Edited  machine  traoB.  of  Leningrad  UnlT.  Vestnlk  (USSR) 
195S,  ▼.  8.  BO.  5,  p.  73-81. 

Descriptors:  (*Cr78taIs,  Dielectric  prpperttes),  Dieleo- 
trics.  Waveguides,  Measurement,  Microwave  frequency. 
Microwaves.  Solutions.  Molecules.  USSR,  Liquids,  Test 
methods.  . 

An  attempt  was  made  to  process  and  to  develop  existing 
waveguide  methods  of  measurements  of  dielectric  constants 
in  the  microwave  range,  in  order  to  make  them  as  suitable 
as  possible  for  temperature  investigations.  The  developed 
methodology  was  applied  to  a  study  of  dielectric  properties 
of  certain  quasi-liquid  crystals  and  their  solution. 


AD-605  911  Dlv.    35 

OTS  Prices:  HC  14.00/MF  $0.75 

Stanford  Electronics  Labs.,  Stanford  Univ.,  Calif. 
ELECTRON  MICROPROBE  STUDY  OF  LATTICE-POINT 
DEFECTS  IN  SEMICONDUCTOR  SINGLE  CRYSTALS, 
by  H.  R.  Potts.    Jul  64,  115p 
SEL  64-075.  SEL  TR-5106-2 
Contract  DA31  124ARO  D15' 

Unclassified  report 

Descriptors:  ('Semiconductors.  Single  ciystals), 
('Single  crystals.  Semiconductors),  X-ray  diffraction 
analysis.  Crystal  structure.  Crystal  lattice  defects,  Heat 
treatment.  Heat  of  activation.  Thermodynamics,  Vapor 
pressure.  Diffusion,  Gallium  compounds.  Arsenides. 
Germanium,  Probes  (Electromagnetic),  Gallium  alloys. 
Arsenic  alloys. 

The  four  goals  in  tills  study  were:   To  develop  a  method 
for  making  precise  measurements  of  lattice  constants  in 
semiconductor  crystals  utilizing  the  electron  microprobe 
and  the  Kossel-line  technique.    To  determine  the  thermal- 
equilibrium  concentratton  of  lattice-point  defects  in 
semiconductor  crystals,  particularly  GaAs.   To  study  the 
aimeallng  characteristics  of  the  defects.    To  determine  the 
effects  of  subjecting  the  semiconductors  to  an  As  vapor 
pressure  in  excess  of  that  found  at  thermal  equilibrium. 


AD-605  913  Dlv.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wrl^t-Patterson  AFB,  Ohio. 

INVESTIGATION  OF  PLASMA  MOVEMENT  IN  A  COAXIAL 

SOURCE, 

by  A.  M.  Kovalev.   7  Feb  64,  9p 

FTD  MT64  30;  TT  64  71388 

Unclassified  rq)ort 

Edited  machine  trans,  of  mono.  Konferentsiya  po  Fizike 
Plazmy  1  Probleme  Upravlyaemogo  Termoyadernogo 
Sinteza  (Conference  on  Plasma  Physics  and  Problems  of 
Controlled  Thermonuclear  Synthesis)  (oo.  2)  Kharkov,  1960 
Doklady,  Kiev,  1963,  p.  228-231. 

Descriptors:  (^Coaxial  cables.  Plasma  phjrslcs),  (*Plasma 
medium.  Acceleration),  Electric  discharges.  Voltage, 
Magnetic  fields.  USSR. 

From  general  considerations  and  from  solutions  of 
electrodynamlc  equations  for  a  coaxial  source,  it  follows 
ttiat  the  magnitude  of  injection  speed  of  plasmoids.  together 
with  many  otlier  factors,  is  determined  also  by  the  length 
ot  the  path,  on  which  the  plasmoids  are  accelerated,  i.e., 
by  tlie  length  of  the  coaxiaL   However,  first  experiments 
in  tills  direction  showed  that  the  magnitude  of  the  qpeed 
of  the  plasmoids  attainable  in  practice  depends  very  slightly 
oo  the  length  of  the  coaxial.   The  purpose  of  the  paper 
ia  to  reveal,  insofar  as  possible,  the  causes  which  can 
lead  to  such  an  unexpected  result.   (Author) 


AD-605  925  Dlv.    26 

OTS  Prices:  HC  $1.00Af  F  $0.50 

Boeing  Scientific  Research  Labs.,  Seattle,  Wash. 

THEORY  OF  PINCH  EFFECT  IN  BLECTRON-HOLB 

PLASMAS, 

by  James  B.  Dnunnoond  and  Betsy  Anokei^ohnaon. 

May  64.  14p   01-82-0366 

Unolasslfied  report 

Also  available  from  the  autlior. 

Descriptors:  (*Semlo<mductorB.  Plasma  physics).  ('Plasma 
medium.  Magnetic  pinch).  ('Magnetic  pinch,  Theoiy), 
Magnetic  fields.  Field  theory.  Crystal  lattices.  Heating, 
Electric  fields.  Voltage.  Indium  alloys.  Antimony  alloys. 

An  electron-hole  plasma  initially  in)ected  Into  a  semi- 
conductor at  current-carrying  contacts  is  compressed  by  Its 
self-produced  magnetic  field.    Extremely  large  power 
densities  occur  on  the  axis  of  such  piitched  plasmas.   This 
causes  rapid  heating  of  the  lattice  and  plasma  within  the 
pinch  channeL   Analog  computer  studies  were  used  to  fbllow 
the  thermal  tonlzation  on  the  axis  of  the- pinch  as  well  as  ttie 
concentration  of  plasma  ejected  from  the  Inner  region  by 
pressure  unbalance.   The  concentration  of  ejected  particles 
rapidly  builds  up  to  exceed  even  Qiat  produced  directly  by  Oie 
rising  temperature  on  the  axis.    Accompanying  the  Increase 
in  the  number  of  carriers  is  a  large  decrease  in  the  voltage 
necessary  to  sustain  constant  current  through  the  sample. 
The  tower  voltage  reduces  heat  productton  on  the  axis  which 
causes  a  readjustment  of  temperature  and  of  the  number 
of  carriers  producing  a  slight  voltage  rise.   Thus  the  small 
voltage  rise  which  has  been  attributed  previously  to  the  on- 
set of  pinching  is  seen  to  occur  with  the  establishment  of  an 
equilibrium  hollow  pinch.   Such  a  magnetothermal  pinch 
occurs  when  the  plasma  is  dissipating  moderate  power. 
(Author) 


AD-605  934  Dlv.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Space  Technology  Labs.,  Inc.,  Los  Angeles.  Calif. 

ON  THE  SUDDEN  APPUCATION  OF  A  CONCBNTRATBO 

LOAD  TO  AN  ELASTIC  HALF  SPACE, 

by  John  W.  MUes.   31  Jul  58.  1^ 

STL-GM-TN-0165-00166 

Unolasslfied  report 

Descriptors:  CEIasticity.  Loading  (Mechanics)), 
('LoatUng  (Mechanics),  Elasticity),  Deformatton, 
Integrals.  Vector  analjrsls. 

An  exact  solution  for  the  sudden  application  of  a  con- 
centrated load  to  an  elastic  half-space  is  evaluated  in 
simple  terms  for  points  on  the  axis  (directly  under  the 
toad).   (Author)  ^ 


AD-605  936  Dlv.    25,  27 

OTS  Prices:  HC  $1.00/MF  $0.50 

Space  Technology  Labs..  Inc.,  Los  Angles,  Calif. 
FREE  TRANSVERSE  VIBRATIONS  OF  A  SOLID  ELASTIC 
MASS  IN  AN  INFINTTELY  LONG.  RIGID,  CIRCULAR- 
CYLINDRICAL  TANK, 
by  J.  H.  Baltrukonis.   29  Dec  58,  24p 
STIX2M-TR-0166-00529,  STL-EM-8-26 

Unclassified  report 

Descriptors:  ('Fuel  tanks.  Cylindrical  bodies).  ('Rocket 
motors  (Solid  propellant).  Vibration).  Tanks  (Containers). 
Elasticity.  Mathematical  analysis,  Motko.  Equations, 
Programinlng  (Computers). 

Exact  solutions  of  the  elasticity  equations  of  motion  in 
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polar  oyllndrlcal  coordinates  are  4iplled  to  calculate  the 
natural  olroular  frequencies  and  mode  shapes  for  the  free, 
transverse  vibrations  of  a  solid  elMtlc  mass  in  an  infinitely 
long,  rigid,  olrcuUr-oylladrloal  tank.  (Author) 


AD-605  937 
OTS  Prices: 


Dlv.   25.  U 
HC  $3.00/MF  $0.75 


^jMoe  Technology  Lab*..  Inc.,  Los  Angeles.  Calif. 
AN  INVESTIGATION  OF  THE  EFFECT  OF  INTERNAL 
OR  EXTERNAL  PRESSURE  ON  THB  BENDING 
CHARACTERISTICS  OF  AN  ACTUATOR  SYSTEM 
UnUZING  A  BELLOWS,  f| 

by  Paul  Selde.    31  Dec  58.  80p  | 

STL-OM-TR-0165-00530.  STL-BM4-e-25 

Unclassified  report 


Descriptors:  ('Actuators.  Buckling  (Mechanics)). 
(•Cantilever  beams.  Actoators),  Pressure.  Deflection, 
Cylindrical  bodies.  Loading  (Mechantos),  Elasttoity, 
Stability,  Mathemattoal  analysis.  Bxperlmental  data. 

The  effect  of  internal  or  external  pleasure  on  the  bending 
of  a  cantilevered  bellows,  the  movable  end  of  whtoh  is 
permitted  only  to  rotate  about  a  fixed  point  on  the 
longitudinal  axis  of  the  beam,  is  Investigated.  It  is  found 
that  ttie  bending  characteristtos  of  the  system  vary  consid- 
erably with  changes  in  pressure  and  pivot  location  and  that 
instability  of  the  system  may  occur.   The  eiqierlmental 
resulte  given  tend  to  confirm  the  heavier  predtoted  by 
the  theory.   (Author) 


AD-606  940  Olv.   25 

OTS  Prices:  HC  $3.00/MF  $0.76 


United  Aircraft  Corp.,  East  Hartford.  Conn. 
ULTRASONIC  CONTROL  OF  LASER  PERFORMANCE. 
Final  rept.  for  26  Jun  63-25  JUn  64, 
by  A.  J.  DeMaria  and  G.  E.  DanitflsoD.  Jr.    26  Sep  64, 
66p   UNAm-C-920083-12 

Contract  DA19  020AMC0170A.  ProJ,  IG6  22001A056  03  17 

Unclassified  report 

Desortptora:   ('Modulatton.  Lasen),  CLasers.  Contix}!), 
CUltrasonto  radiation.  Lasers),  Class.  Impurities, 
Neodymium,  Refractive  index.  Mechanical  waves. 
Feedback.  Tunneling  (Electronics),  Stsnding  wave  ratios. 
Performance  (Engineering). 

I 
The  report  describes  the  work  perfbtmed  on  a  research 
program  directed  toward  determining  the  oscillation 
characteristtos  of  a  laser  when  the  refractive  index 
within  the  feedback  cavity  is  pertur|)ed  by  means  of 
acoustic,  eleotrto.  or  magnetic  fields.  The  laser  is 
represented  in  terms  of  a  system  block  diagram  having 
forward  and  feedback  transfer  functions  which  can  be 
varied  in  a  periodic  manner  so  as  to  modulate  the  output 
of  the  quantum  device.   The  modification  of  a  laser's 
feedback  transfer  functton  by  an  ultrasonic-refractton 
and  by  an  optical -tunneling  shutter  has  been  utilized  to 
gate  the  laser's  output.   Experiments  are  reported  which 
demonstrate  that  the  periodto  fluotuatton  of  the  refrac- 
tive index  resulting  from  the  propagjatton  of  fbcused 
ultrasonto  energy  within  a  solid  stalB  laser  medium  can 
be  utilized  as  a  Q-qmiler  to  gate  the  output  of  hig^  gain 
lasers  without  the  introduction  of  lossy  elemente  into 
the  laser's  feedback  patti.   In  sddlttoa.  uqperlmento  are 
reported  whtoh  reveal  an  increase  la  the  energy  output 
of  a  neodymium  doped  Lanthanum  Thorium  Borate  ^ass 
rod  when  longitudinal  aooustteal  staading  waves  were 
propagated  down  the  length  of  the  glass  rod.    (Author) 


AD-605  943         '  Dlv.    25.  20 
OTS  Prices:  HC  $1.00/MF  $0.50 

Mtohigan  Univ.,  Ann  Arbor.  ColL  of'  Literature.  Sclenoe, 
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and  the  Arts. 

THE  RANDOM  OPTICS  OF  PARTICLE  BEAMS. 

Technical  rept.  oo.  15. 

by  Lawrence  W.  Jones.   May  64,  IBp  ORA-03106-16-T 

Contract  Nonrl224  23,  Proj.  03106 

NP  14112 

Unclassified  report 

Descriptors:  ('Particle  beams.  Optics).  Charged  parttoles. 
Proton  beams.  Nuclear  scattering.  Electrons.  Muons. 
Gamma  rays,  Neutron  beams,  Compton  scattering.  Neu- 
trinos. Films.  Images,  Intensity,  Deflectton.  Lenses. 

Multiple  Coulomb  Scattering,  which  Is  generally  regarded 
as  an  undesirable  dirt  effect  in  high  energy  physics,  can 
be  used  to  focus  or  deflect  beams  of  energetic  particles. 
For  example,  a  parallel  beam  of  protons  passing  throu^  a 
'lens'  of  lead,  made  so  that  the  path  length  in  lead  increases 
as  the  off- axis  distance  squared  will  produce  a  focal  spot 
of  two  or  more  times  the  intensity  of  the  beam  in  the  ab- 
sence of  the  lens.   Other  configurations  of  scattering 
material  can  produce  a  net  deflection  of  the  beam.   By  using 
a  high  Z  material  and  hl|^  energy  beams  (>  1  Gev)  mult^le 
scattering  effecte  become  relatively  more  Important  than 
energy  loss  or  nuclear  interacttons.  The  ^plication  of 
these  ideas  to  handling  beams  of  muons  and  electrons  is 
also  explored.   Corresponding  effecte  such  as  Conyiton 
scattering  and  nuclear  diffraction  scattering  may  be  used 
to  'focus'  gamma-ray  and  neutron  beams.    (Author) 


AD-605  951  Dlv.   25,  9 

OTS  Prices:  HC  $3.00/MF  $0.50 

Stanford  Univ.,  Calif. 

CONVECTION  HEAT  TRANSFER  COEFFICIENTS  IN 

DE  LAVAL  NOZZLES. 

Technical  rept.  no.  HS-3, 

by  R.  K.  Pefley.   1  Oct  51,  56p 

Contract  N6onr251  06,  Proj.  NR090  104 

PB  154  294 

Unclassified  report 

Descriptors:  ('Laval  nozzles.  Heat  transfer  coefficiente). 
CHeat  transfer  coefficiente.  Laval  nozzles).  Heat  transfer. 
Rocket  motor  nozzles.  Two-dimensional  flow.  Test 
methods.  Pressure,  Differential  equations.  Flat  plate 
models.  Boundary  layer.  Mathematical  prediction,  Ejqieri- 
mental  data. 

The  objectives  of  this  program  are  to  determine  the 
local  convection  heat  transfer  coefficiente  in  tlie  convergent^ 
portion  and  throat  seottons  of  de  Laval  nozzles;  and  to  *' 

determine  the  effect  on  the  local  heat  transfer  coefficiente, 
particularly  at  the  thro«^,  of  varying  the  contour  in  the 
converging  section  of  the  nozzle.  Three  two-dimensional 
nozzles  have  been  tested.  Heat  transfer  coefficiente  have 
been  obtained  for  both  the  flat  and  contoured  walls. 


AD-605  953  Dlv.   25,  9 

OTS  Prices:  HC  $1.00/MF  $0.50 

^ace  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 

ON  THE  RESPONSE  OF  A  LAYERED  HALF-SPACE  TO 

A  MOVING  LOAD, 

by  John  W.  Miles.   29  Jan  59,  13p 

STL/rN-59-0000-00227,  STL-BM-9-2 

Unclassified  report 

Desor^itors:  ('Aooustios,  Fluids),  ('Mechanical  waves. 
Propagation),  Boundary  value  problems.  Shock  waves, 
Fourier  analysis.  Fluid  mechanics. 

The  response  of  a  two-lajrered,  fluid  half-space  to  a  con- 
centrated line-toad  moving  over  ite  free  surface  with  uni- 
form velocity  is  determined.  Three  cases  are  distinguished. 
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as  the  velocity  of  the  load  is  Inferior  to,  Intermediate  to, 
or  exceeds  both  of  the  two  sonic  speeds.  It  is  argued  that  the 
results  give  a  qualitative  picture  of  the  importance  of  r^rac- 
tlon  in  a  layered,  elastic  half-space  subjected  to  a  moving 
blast-wave.  (Author) 


AD-605  970 
OTS  Prices: 


DiT.   25 
HC  $2.00/MF  $0.50 


Thompson  Ramo  Wooldrldge,  Inc.,  Los  Angeles,  Calif. 
STRESSES  AND  DEFORMATIONS  OF  THIN,  PRESSURIZED 
CYLINDRICAL  SHELLS, 
by  Eric  Reissner.    17  Oct  55,  35p   AM-5-3 

Unclassified  report 

Descriptors:  (♦Cylindrical  bodies.  Mechanical  properties), 
(♦Elastic  shells.  Mechanical  properties),  Stresses,  De- 
formation, Pressure,  Loading  (Mechanics),  Ec^ations, 
Mathematical  analysis. 

The  report  discusses  a  system  of  equations  which  is 
suitable  for  the  analysis  of  thin,  circular,  cylindrical, 
elastic  shells  under  the  following  assumption:   The  effect 
of  internal  pressure  is  of  sufficient  magnitude  to  make  the 
bending  stiffness  of  the  shell  walls  unimportant  for  the 
load-carrying  characteristics  of  the  shell.    Futhermore,  it 
is  assumed  that  deflections  are  small  enough  to  allow  use  of 
a  linearized  system  of  equations.    (Author) 


AD-605  972  Div.    25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Thompson  Ramo  Wooldrldge,  Inc.,  Los  Angeles,  Calif. 
MEMBRANE  STRESSES  IN  SKEW  CIRCULAR  CONES. 
L    GENERAL  THEORY, 
P.  Selde.    20  Jul  55,  29p 

Unclassified  report 

Descriptors:  (♦Conical  bodies.  Stresses),  (♦Membranes, 
Stresses),  Theory,  Strain  (Mechanics),  Deformation, 
Analytic  geometry.  Differential  equations.  Trigonometry. 

The  present  investigation  is  concerned  with  membrane 
stress  states  in  skew  circular  cones;  i.e.,  surfaces  generated 
by  moving  a  straight  line,  passing  through  a  fixed  point  in 
space,  aJong  the  circumference  of  a  fixed  circle.    A  right 
circular  cone  results  as  a  special  case  when  the  line  joining 
the  center  of  the  circle  and  the  fixed  point  is  normal  to  the 
plane  of  the  circle.   The  analysis  Is  complicated  by  the 
unsymmetric  geometry  of  the  cone  surface  and  by  the 
circumstance  that  a  convenient  choice  of  directions  of  stress 
and  displacements  involves  a  skew  coordinate  system.   In 
the  present  paper  stress-equilibrium  equations,  stress- 
strain  relationships,  and  expressions  for  strains  In  terms 
of  displacements,  and  displacements  in  terms  of  strains 
are  derived.   The  application  of  the  theory  to  various  prob- 
lems will  be  discussed  in  a  succeeding  p^>er.    (Author) 


A  problem  of  special  interest  is  the  stress  distribution 
in  truncated  skew  cones  subject  to  end  forces  and  moments 
only.   The  cone  ends  are  reinforced  by  stiffening  rings  or 
bulkheads  that  are  free  to  distort  within  their  plane  but 
act  as  the  rigid  bodies  for  movements  perpendicular  to 
tteir  plane.    While  this  representation  of  the  rings  is  some- 
what unrealistic,  more  exact  boundary  conditions  for  in- 
plane  deformations  are  not  permitted  by  the  membrane- 
stress  theory. 


AD-605  975  Div.    25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Thompson  Ramo  Wooldrldge,  Inc.,  Los  Angeles,  Calif. 
MEMBRANE  STRESSES  IN  SKEW  CIRCULAR  CONES. 
PART  IV.  CONE  SUBJECTED  TO  INTERNAL  PRESSURE, 
by  P.  Selde.    24  Oct  55,  lOp 

Unclassified  report 

See  also  AD-605  974 

Descriptors:  (♦Conical  bodies.  Stresses),  Membranes, 
Pressure,  Mathematical  analysis. 


AD-605  976 
OTS  Prices: 


Div.   25 
HC  $3.00/MF  $0.75 


Thompson  Ramo  Wooldrldge,  Inc.,  Los  Angeles,  Calif. 
NOTES  ON  ANALYSIS  AND  DESIGN  OF  RIGHT  CIRCULAR 
CONICAL  SHELLS, 
by  Paul  Selde.    23  Mar  55,  60p   RW(AM)-5-10 

Unclassified  report 

Descriptors:  (♦Conical  bodies,  Monocoques),  Structural 
shells.  Buckling  (Mechanics),  Rings,  Loading  (Mechanics), 
Mathematical  analysis.  Design. 

The  report  combines  several  investigations  on  the  analysis 
and  design  of  thin-walled  right  circular  cones  under  axial 
load.    In  the  first  part,  the  axl-symmetrlcal  buckling  of 
monocoque  cones  of  constant  wall  thickness  is  solved  in  a 
more  or  less  rigorous  manner;  approximate  solutions  are 
given  for  constant  thickness  sandwich  cones  and  for  cones 
with  stiffeners  along  the  generators,  the  stiffeners  being 
such  that  their  moment  of  inertia  varies  linearly  with  dis- 
tance from  the  vertex.   Results  for  column  buckling  of  right 
circular  cones  are  discssed.   In  the  second  part,  the  fore- 
going results  for  the  monocoque  cone  of  constant  thickness 
are  used  to  obtain  charts  and  formulas  for  minimum  weight 
design.   The  cones  are  assumed  to  be  bounded  by  stiffening 
rings  whose  design  depends  only  on  those  conditions  imposed 
by  the  cone  and  its  axial  load.    Analyses  are  presented  for 
strength,  axlsymmetric  wall  buckling,  and  overall  column 
buckling.   Criterions  for  determining  which  type  of  failure 
is  critical  for  the  design  of  any  particular  cone  are  given. 
(Author) 
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Unclassified  report 

Descriptors:  (♦Viscosity,  Theory),  (♦Shock  Waves, 
Propagation),  Stresses,  Strain  (Mechanics),  Plasticity, 
Transformations,  Compressive  properties.  Pressure, 
Mathematical  models. 
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STRAIN  ENERGY  FUNCTIONS  FOR  tlLLED  ELASTOMERS. 

Technical  rept.  no.  25, 

by  M.  Shlnozuka  and  A.  M.  FreudentbaL  Jul  64,  42p 
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Unclassified  report 

Descr^itors:  (*Elastomers,  Strain  (Mechanics)),  (*StraIn 
(Mechanics),  Elastomers),  Isocyanate  plastics.  Potassium 
compounds.  Chlorides,  Elasticity,  Functions,  Energy, 
Deformation,  Mathematical  analysis.  Stresses,  Composite 
materials. 

It  is  the  purpose  of  this  research  to  fcvestlgate  possible 
forms  of  elastic  strain  energy  functions  which  reproduce 
the  fundamental  behavior  of  compressible,  isotropic  filled 
elastomers  as  observed  In  e^qjeriments.   Three  different 
forms  of  the  strain  energy  function  Me  considered  althou^ 
they  can  be  classified  Into  two  essentially  different  classes: 
in  the  first  case,  tee  function  is  assumed  to  be  the  sum  of 
the  distortional  and  the  volumetric  strain  energy,  while  in 
the  second  it  represents  a  possible  modification  of  Mooney's 
strain  energy  function.    For  these  three  strain  energy 
functions,  the  relations  between  axiaa  and  lateral  deformations 
under  uniaxial  tension  are  plotted  together  with  the  result 
of  experiments  performed  on  dumbell-shaped  specimens 
of  a  KCl-fiUed  polyurethane.    The  relations  in  uniaxial 
tension  and  compression  between  the  axial  stress  and 
deformation  are  also  plotted.    (Author) 
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by  Lawrence  Baylor  Robinson.   10  Oct  56,  4p 
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I  Unclassified  report 

Descriptors:  (♦Radar  reflectioas,  V^)or),  (♦Vapors, 
Aluminum),  (♦Aluminum,  Radar  echo  areas),  Scattering, 
Electromagnetic  waves,  V^ors,  Electrons,  Momentum, 
Mathematical  analysis.  Energy. 
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THE  MOMENTUM  TRANSFER  CROSS  SECTION  OF 
ATOJ4IC  NITROGEN  AND  ATOMIC  OXYGEN  FOR  LOW 
ENERGY  ELECTRONS,  PART  I, 
by  Lawrence  Baylor  Robinson.   13  Jun  56.  8p 
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Jnclassified  report 


Descriptors:  (♦Nitrogen,  Electron  capture),  (♦Oxygen, 
Electron  capture).  Scattering,  Momeotimi.  Polarization, 
Potential  theory.  Field  theory,  Pha4e  shift. 

An  attempt  is  made  to  calculate  the  uomentum  transfer 
cross  section  of  atomic  nitrogen  and  atomic  oxygen  for 
electrons,  especially  in  the  low  energy  region.    Part  I  is 
an  introduction  to  the  problem  with  some  preliminary  re- 
sults on  nitrogen.  (Author) 
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MEMBRANE  STRESSES  IN  SKEW  CIRCULAR  CONES. 
PART  V.   <X)NE  LOADED  BY  ITS  OWN  WEIGHT, 
by  P.  Seide.    24  Oct  55,  1^ 

Unclassified  report 

Descriptors:  (*Conloal  bodies.  Stresses),  (♦Membranes, 
Stresses),  Loading  (Mechanics),  Mathematical  analysis. 
Analytic  geometry.  Trigonometry,  Weight,  Thickness, 
Differential  geometry. 

This  paper  contains  an  Investigation  of  a  problem  to 
which  end  displacemmt  boundary  conditions  cannot  be  taken 
toto  account,  and  of  the  stress  distrltoutlOTi  in  a  skew 
circular  cone  loaded  by  its  own  weight.  These  results  may 
be  of  use  to  calculating  stresses  due  to  hi^i  accelerations. 
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Descriptors:  (♦Superconductors,  Transition  temperature), 
(♦Low-temperature  research.  Superconductivity), 
(♦Wires,  Superconductivity),  (♦Films,  Superconductivity), 
Electric  currents.  Magnetic  fields,  Nucleation,  Tantalum, 
Crystal  structure.  X-ray  diffraotlMi  analysis.  Temperature. 

Investigations  of  transitions  between  normal  and  siq;>er- 
conductimg  states  to  thto  films  and  wires  are  r^rarted. 
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INFLUENCE  COEFFICIENTS  FOR  EDGE-LOADED 

SHORT,  THIN  CONICAL  FRUSTRUMS, 

by  J.  H.  Baltiukonls.    30  Jan  58,  26p  STL-EM-8-a, 
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Unclassified  report 

Descriptors:  (♦Conical  bodies,  Loading  (Mechanics)), 
(♦Matrix  algebra.  Conical  bodies),  ^)ecial  functions 
(Mathematical),  Series,  Numerical  analysis.  Deflection, 
Stresses,  Structural  shells. 

An  exact  solution  Is  obtatoed  to  terms  of  Kelvto  functions 
for  axlsymmetrlcally  edge-loaded,  short,  tbin  conical 
frustrums.    Expressions  for  the  edge  deflectional  and 
rotational  influence  coefficients  are  presented  to  matrix 
form.   Approximate  expressions  for  the  influence  coefficients 
are  evolved  by  using  one-term  asymptotic  expansions  for  Oie 
Kelvto  functions.   It  is  shown  that  the  range  of  validity  to 
somewhat  larger  for  this  i^proximate  solution  than  for  the 
solution  by  Horvay,  Linkous,  and  Bom  (Analysto  of  short, 
thto,  axisymmetrical  shells  under  axtoymmetrical  edge 
loading).    (Autoor) 
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(Electrical  conductajoce.  Plasma  physics).  Alternating 
current.  Gas  Ionization,  Mathematical  analysis.  Equations. 

The  use  of  the  Langevln  equation  to  describe  the  electrical 
conductivity  of  a  non-Maxwellian  plasma  (a  weekly  ionized 
gas  in  which  the  average  electron  collision  frequency  is 
temperature  dependent)  may  be  in  error  unless  it  Is  under- 
stood that  the  dissipative  term,  g,  is  complex.   In  the 
limiting  cases  of  either  high  or  low  pressures  the  Imaginary 
part  of  g  is  negligible.   The  real  and  imaginary  parts  of  g 
are  evaluated  for  these  limiting  cases,  for  four  different 
gases;  air.  helium,  Maxwellian  gas,  water.   The  real  part  of  g 
is  shown  to  be  the  average  collision  frequency  multipled  by 
a  numerical  factor,  the  size  of  which  depends  on  the  nature 
of  the  gas  and  the  pressure  limit. 
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MEASUREMENTS, 
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Descriptors:    (*Heat  transfer.  Measurement), 
(♦Resistance  Thermometers,  Calibration),  (*Metal  films. 
Thermal  properties).  Density,  Thermal  conductivity. 
Specific  heat.  Glass,  Quartz. 

A  technique  for  measuring  the  temperature  dependence 
of  the  product  of  the  density,  thermal  conductivity,  and  heat 
capacity  of  various  substrates  for  thin  film  resistance  ther- 
mometers is  descril)ed.   The  results  for  pyrex,  quartz,  and 
plate  glass,  which  have  been  used  as  backing  materia  .s  for 
thin  film  resistance  thermometers.  Indicate  that  sizeable 
errors  may  be  encountered  in  inferring  heat  transfer  rates 
from  measured  surface  temperature  histories  if  the  thermal 
properties  are  assumed  constant.   The  corrections  which 
must  be  applied  to  account  for  the  temperature  dependence 
of  the  thermal  conductivity  and  the  specific  heat  were 
established  through  a  theoretical  solution  of  the  nonlinear 
one-dimensional  heat  conduction  equation.    The  magnitude 
of  the  correction  depends  on  the  material  of  the  substrate 
and  the  surface  temperature.    For  pyrex  at  150C  It  Is  about 
45i„,.  and  for  fused  quartz  and  glass  about  15%.    (Author) 
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DEVELOPMENT  OF  DIFFUSION  CELL  ANALOG  FOR 

SOLVING  TRANSIENT  HEAT  TRANSFER  PROBLEMS  IN 

WHICH  A  PHASE  TRANSITION  OCCURS, 

by  H.  Hashemi  and  C.  M.  Sliepcevich.    15  Sep  64, 
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Descriptors:  ('Heat  transfer.  Simulation),  (♦Diffusion, 
Phase  studies).  Thermodynamics,  Models  Simulations), 
Fluid  flow.  Liquids,  Mixtures. 

The  memorandum  relates  to  the  development  of  an  analog 
solution  of  the  two-dimensional  transient  temperature  field 
in  a  continuous  object  undergoing  a  change  of  phase  due  to 
some  prescribed  temperature  conditions  imposed  on  its  ex- 
posed surface.    The  analog  solution  is  based  on  the  measure- 
ments of  the  concentration  profile  obtained  by  molecular 
diffusion  in  a  partially  miscible  liquid-liquid  binary  mix- 
ture in  a  diffusion  cell.    The  diffusion  analog  can  be  used  to 
determine  movements  of  the  interface  and  the  temperature 


distribution,  when  the  boundary  of  the  region  under  con- 
sideration is  not  a  simple  geometrical  surface  and  the 
boundary  conditions  are  strongly  dependent  on  the  location 
and  time.    The  use  of  this  cell  to  solve  several  cases  of 
practical  interest,  such  as  periodic  and  irregular  boundary 
conditions,  is  outlined.  (Author) 
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Descriptors:  (^Diffusion,  Phase  studies),  (♦Thermal 
conductivity.  Simulation),  Liquids,  Mixtures,  Differ- 
ential equations.  Heat  transfer.  Phenols,  Water. 

The  objectives  of  the  study  were:   (1)  to  develop  a 
method  for  determining  the  dependence  of  diffuslvity  on  con 
centratlon;  and  (2)  to  determine  the  effect  of  phenol  concen- 
tration in  the  boundary  solvent  on  the  diffuslvity  for  the 
water-rich  phase  of  the  system  phenol-water.    (Author) 
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INVESTIGATION  OF  SURFACE  ACTIVE  AGENTS  AND 

OF  SURFACE  EFFECTS  IN  A  DIFFUSION  CELL, 

by  N.  L.  Hardwlcke.    15  Sep  64,  28p 
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Unclassified  report 

Descriptors:  (♦Diffusion,  Phase  studies),  (♦Surface- 
active  substances.  Effectiveness),  Liquids,  Mixtures, 
Surface  tension.  Capillary  tubes.  Heat  transfer. 
Simulation,  Fluid  flow.  Phenols,  Water. 

The  objectives  of  the  work  were:  (1)  to  measure  the 
surface  tension  of  phenol-saturated  water  and  water- 
saturated  phenol  and  to  measure  the  Interfacial  tension 
i>etween  the  two  phases;  (2)  to  determine  the  effectiveness 
of  wetting  agents  and  detergents  in  reducing  the  Interfacial 
tension  between  phenol  and  water;  (3)  to  determine  the 
effect  of  uneven  water  flow  to  the  cell  boundary;  to  deter- 
mine the  effect  of  the  density  difference  of  the  liquids; 
to  determine  the  effect  of  a  wetting  agent  in  the  water  on 
diffusion  in  the  cell.    (Author) 
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Anlsotropy,  Crystal  stnK^ure,  Magnetism. 
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Identlflers:  Domaina  (Crystallography),  Bloch-Neel  waU 
translUons,  Kerr  effect. 

The  motion  of  domain  walls  in  thin  Nl-Fe  films  is 
described  when  the  fUms  are  in  a  continuous  field  in  the 
Ught  direction  with  a  superimposed  alternaUng  field  In  the 
hard  direction.   The  experiments  show  that  Bloch-Neel- 
Bloch  wall  transitions  in  films  thicker  than  900  A  and 
Bloch  line  displacements  In  films  thinner  than  900  A  are 
asioclated  with  motion.    (Author) 
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Descriptors:  (•Thermal  conductJilty,  Turbine  blades), 
(♦Turbine  blades,  Thermal  conductivity),  Joints,  Thermal 
properties,  Partial  differential  equations.  Dynamometers, 
Heat  transfer. 

The  paper  discusses  the  theoretical  determination  of 
thermal  resistance  in  forked,  de  taval,  and  fir-tree  root 
joints.   The.  results  of  the  calculation  are  compared  with 
experimental  data  from  the  Thermal  Energy  Institute  of 
the  Academy  of  Sciences,  Ukrainian  SSR,  Uie  KharTcov 
Polytechnlcal  Institute,  and  SelppeL    (Author) 
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RESONANCE  MODES  AT  DEFECT^  IN  CRYSTALLINE 

QUARTZ.  I 
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Descriptors:  (♦Quartz,  Resonance).  (♦Crystal  structure. 
Quartz),  Relaxation  time.  Crystal  latUce  defects,  Silicon 
compounds.  Dioxides,  Magnetic  fields.  Temperature, 
Nuclear  spins.  Strain  (Mechanicd)^  Crystals. 

Identifiers:  Raman  spin-lattice  relaxation  time. 

The  Raman  spin-lattice  relaxation  time,  T  sub  IR,  for 
the  oxygen  divavacancy  (E  sub  1')  center  In  synthetic  crystal- 
line quartz  measured  in  applied  magnetic  fields  of  3  KOe  Is 
accurately  given  by  1/T  sub  IR  =  $(e  to  the  x  sub  1  power/ 
(e  to  the  X  sub  1  power  -  1)  to  the  tod  power)+  C  (e  to  the 
X  sub  2  power/(e  to  the  x  sub  2  power  -  1)  to  the  2nd  power) 
-f  D  e  to  the  minus  x  sub  3  power  Where  the  coefficients  are 
B  -  0.25/8ec,  C  =  250/8ec,  D  =  300,000/sec,  and  the  char- 
acteristic frequencies  have  the  corresponding  temperatures 
of  X  sub  IT  =  20  ±  2K,  x  sub  2T  =  135  ±  lOK,  and  x  sub  3T  = 
1400  *  300K.   The  two  lower  frequencies  are  Interpreted  in 
terms  of  mechanical  resonances  being  localized  at  each 
center  and  having  large  resonant  amplitudes.    The  highest 
frequency  is  tentatively  associated  with  some  of  the  optical 
modes  of  the  S102  lattice.   There  Is  no  evidence  for  relaxa- 
tion by  the  acoustic  modes  having  the  normal  Debye 
cutoff.    (Author) 
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Descriptors:  (♦Magneiohydrodynamics,  Spheres), 
(♦Spheres,  Magnetohydrodyn amies).  Fluid  flow.  Incom- 
pressible flow.  Wakes.  Turbulence,  Reynolds  number. 
Plasma  physics.  Equations. 

Maxworthy's  experiments  with  ttie  flight  of  a  sphere 
through  an  incompressible  electrically  conducting  fluid  with 
an  aligned  magnetic  field  showed  that  transition  in  the 
trailing  wake  was  moved  to  higher  fluid  mechanical  Reynolds 
numbers.   Theoretical  and  experimental  work  on  suppression 
of  vortlclty  in  uniformly  conducting  incompressible  fluids 
with  Imposed  uniform  transverse  magnetic  fields  was  ana- 
lyzed to  find  a  correlating  parameter  for  C  sub  D,  C  sub  f 
and  transition  to  turbulence.    Extension  of  the  incompressible 
problem  to  the  compressible  one  is  based  on  the  observed 
similarity  of  the  transition  processes  in  the  hypersonic 
and  incompressible  wakes  as  suggested  by  Fay  and  Goldburg 
Average  values  of  the  fluid  properties  in  the  base  region 
were  chosen  as  typical  for  the  calculation  of  hypersonic 
wake  transition  Reynolds  numbers,  R  and  R  sub  H.    Hyper- 
sonic experiments  were  performed.   In  the  first  set  of  runs 
made  at  5  cm  Hg  pressure,  a  change  In  the  luminous  struc- 
ture of  the  flow  field  occurred  possibly  suggestive  of  a 
change  from  turbulent  to  laminar  wake  flow.   In  the  second 
set  of  experiments  made  at  5  cm  and  2  cm  Hg  pressure,  no 
MHD  effect  on  the  hypersonic  turbul«it  flow  field  was 
evidpnt.    The  paper  concludes  witt  a  discussion  of  these 
results. 
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A  study  was  made  of  the  properties  of  tetrahedrally- 
bonded  semiconductors  generally,  and  particularly  to 
those  possessing  superlattices,  with  especial  reference 
to  the  effect  of  such  superlattices  on  the  phonon  contri- 
bution to  thermal  conductivity.   Two  lattice  types  have 
been  dealt  with:  those  based  on  zinc  blende  or  wurtzite, 
and  those  based  on  sulvanite  (Cu3VS4).   Some  compounds 
which  were  prepared  turned  out  to  belong  to  neither  of 
these  classifications,  and  a  great  many  possible  con^>o- 
sltlons  proved  not  to  be  compounds  at  all.   The  negative 
results  are  included  for  con^leteness. 
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A  study  was  made  of  the  sulvanite  group  of  compounds.    It 
has  been  shown  that  uncontrolled  freezing  of  compositional 
melts  Cu3(V,  NB,  Ta)  (Se,  Te)4  seldom  yields  a  pure  phase. 
The  case  of  Cu3VTe4  has  been  dealt  with  in  detail  as  it  is 
typical,  and  the  rather  low  melting  point  makes  it  convenient 
to  handle.   None  of  the  sulvanites  thus  far  examined  melts 
congruently;  Cu3VTe4  displays  a  stable  and  unstable 
freezing  behavior  which  it  follows  unpredictably  from  the 
unseeded  liquid.    The  unstable  branch  leads  to  a  solid  con- 
taining considerable  amounts  of  copper  tellurides,  notably 
Rickardlte  (Cu4Te3).   Such  solid  reverts  to  pure  Cu3VTe4 
upon  annealing.    The  solid  connot  be  zone  refined  if  the  un- 
stable freezing  course  occurs,  as  the  capsule  invariably 
shatters.    The  presence  of  pure  seed  phase  allows  successful 
zoning  to  be  done.    Contrary  to  the  preliminary  estimate  of 
the  third  period,  Cu3VTe4  is  a  non-degenerate  semiconductor; 
degeneracy  is  a  characteristic  of  Rickardlte  contamination. 
Possible  compounds  isoelectronic  and  isostructural  with  the 
sulvanites,  such  as  (IIb)3(VIb)(Va)4  and  (IIIb)3(VIIb){IVa)4 
are  beln^  sought.    To  date,  none  has  been  found. 
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An  investigation  was  made  into  the  thermoelectric  proper- 
ties of  homogeneous  quaternary  systems  has  been  launched 
with  exploration  of  compositional  types:   Cux  (Zn,  Cd,  Hg) 
(Ge,  Sn)  (Se,  Te)2x.    The  first  member  representing  a  valid 
phase  was  found  to  be  a  selenium-deficient  Cu2CdSnSe4. 
The  composition  is  more  exactly  represented  by 
Cul2Cd6Sn6Se23.    The  compound  possesses  a  complex     ■ 
superlattice  based  on  zinc-blende,  and  melts  at  765  degrees. 
It  is  a  p-type  semiconductor.    The  system  Cul2Cd6+xSn6-xSe23 
is  almost  invariant  for  x  -2  <x<  +1.    For  x>  +1,  degeneracy 


sets  in;  for  x<  0,  crystal  lattice  disorder  occurs.    Tin  shows 
no  sign  of  donar  activity  when  In  excess.    Homologs  of  the 
cadmlum-tln  quaternary  are  being  surveyed.   Cu2HgSnSe4 
forms  a  phase  similar  to  the  cadmium  compound,  but  high 
mercury  vapor  pressure  has  defeated  efforts  to  zone-level 
it    The  germanium  composition  Cu2CdGeSe4  has  a  wurtzite- 
type  structure,  but  shatters  tubes  when  the  melt  freezes. 
No  silver  or  tellurium  homologs  have  yet  be«a  found. 
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Temperature  curves  of  resistivity  and  Seebeck  coefficient 
for  the  defect  quaternary  Cul2Cd6Sn6Se23  show  an  almost 
discontinuous  anomaly  in  the  range  125-175C.  characterized 
by  abrupt  increase  in  resistivity  and  decrease  in  Seebeck 
coefficient.    Compositional  variation  of  parameters  for  the 
system  Cul2Cd6+xSn6-xSe23  has  been  completely  surveyed. 
Homogeneity  range  is  very  limited,  and  the  only  pronounced 
effect  is  a  strong  doping  by  excess  cadmium.   The  composi- 
tion Cul2Zn6Sn6Se23  has  been  shown  to  be  a  random  solid 
solution  of  ZnSe  in  Cu2aiSe3.    The  compositions  CuCd21nSe4, 
CuCd2SbSe4,  Cu3Cd2SbSe5,  Cu4Cd2InSbSe8.  and  CuCd2SbSe5 
were  either  solid  solutions  or  inhomogeneous.    On  the  other 
hand  Cu2MnSnSe4-x,  with  equilibrium  composition  similar 
to  Cul2Cd6Sn6Se23.  is  ordered  and  very  similar  to  the 
cadmium  quaternary.    Both  compounds  are  clearly  related 
structurally  to  the  mineral  stannite  (Cu2FeSnS4),  but  unlike 
it,  are  not  exactly  tetragonal.    An  examination  Into  the 
properties  of  ternaries  having  the  structure  of  sulvanite 
(Cu3VS4)  has  been  Initiated.    Bonding  in  this  system  Is 
tetrahedral,  but  not  of  diamond  type. 
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The  purpose  of  the  work  was  to  study  the  detailed  behavior 
of  gas  molecules  at  a  solid  boundary  in  order  to  gain  under- 
standing of  gas-solid  collision  phenomena.    Experimentally, 
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the  scheme  involves  analysis  of  (^e  velocity  distribution  of 
a  beam  of  molecules  Incident  on  p.  solid  surface  and  analysis 
of  velocity  and  spatial  dlstributicln  of  the  molecules  after 
surface  collision.    The  experimental  work  has  thus  far  been 
directed  towards  the  development  of:  (1)  a  molecular  velocity 
spectrometer,  (2)  a  vacuum  apparatus,  and  (3)  a  signal 
detection  and  discrimination  system.    The  report  includes 
primarily  a  description  of  these  components. 
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Ductile  creep  rupture  is  considered  and  an  analysis  of  a 
work-hardening  plastic  material  «1iich  is  subject  to  creep 
is  made.    Under  a  constant  tensile  load,  the  true  stress 
acting  on  a  creep  specimen  increases  and  the  rate  of  work- 
hardening  decreases.    It  is  shown  that  tensile  instability 
develops  when  the  rate  of  work-h4rdenlng  becomes  equal  to 
the  true  stress.    It  is  noted  that  both  tensile  Instability  and 
creep  rupture,  and  compressive  instability  and  column  creep 
buckling  are  controlled  by  the  current  state  of  work- 
hardening.    (Author) 
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I 
Some  of  the  existing  methods  of  treating  singular  pertur- 
bation problems  are  studied,  and  a|  generalized  method 
for  solving  such  problems  is  develjc^ed.  The  generalized 
method  was  applied  to  a  restricted  Uiree-body  problem 
and  to  a  general  second-order  linear  ordinary  differen- 
tial equation  with  a  turning  point  of  arbitrary  order.  The 
results  of  the  latter  are  used  in  obtaining  the  asymptotic 
expansions  of  the  eigenvalues  and  elgenfunctlons  of  a 
second-order  linear  equation  with  two  turning  points  of 
arbitrary  order.  A  special  case  ot  the  eigenvalue  prob- 
lem is  the  Graetz  problem.   It  arises  in  finding  the 
temperature  distribution  of  a  fluid  with  constant  proper- 
ties having  a  parabolic  velocity  profile  which  enters 
suddenly  Into  a  round  tube  whose  wall  Is  kept  at  a  dif- 
ferent constant  temperature.    (Author) 
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A  method  was  developed  for  studying  the  equilibrium 
vapor  pressure  of  atomic  species  over  refractory  ceramics. 
It  consists  of  measuring  the  absorption  coefficient  of  the 
hot  equilibrium  vapor  at  the  center  of  an  atomic  resonance 
line.   A  resonance  line  of  known  oscillator  strength  for  the 
atomic  species  under  examination  is  generated  In  liquid 
nitrogen  cooled,  hollow  cathode  discharge  tube,  and  the 
absorption  of  this  line  by  a  known  length  of  equilibrium  va- 
por present  in  an  Isothermal  cell  is  measured  using  spectro- 
photometrlc  techniques.    After  correcting  for  the  various 
causes  of  line  broadening  of  the  resonance  line,  the  meas- 
ured absorption  is  used  to  calculate  the  density  of  the 
atomic  species.   The  experimental  and  theoretical  tech- 
niques are  described,  and  the  results  of  a  reinvestigation  of 
the  vapor  pressure  of  sodium  metal  at  400K  are  given.    It 
is  shown  that  the  individual  vapor  pressure  measurements 
have  a  root  mean  square  deviation  of  12%,  and  that  their 
average  differs  from  the  best  literature  values  by  less  than 
3%.    The  various  sources  of  error  are  discussed  quantita- 
tively, and  it  is  shown  that  pressure  of  10  to  the  minus  8th 
power  to  10  to  the  minus  9th  power  atmospheres  of  atomic 
species  can  be  generally  measured  with  an  accuracy  of 
±  20%.  (Author) 
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The  oscillator  strength  of  the  Cu3247  resonance  line  was 
obtained  from  the  experimentally  determined  absorption 
coefficient  at  its  center.   This  resonance  line  was  generated 
In  a  hollow  cathode  discharge  tube  operated  at  liquid  nitrogen 
^mperature  and  its  absorption  by  an  amount  of  copper  vapor 
of  known  length  and  density  was  measured  spectrophotomet- 
rlcally.   The  value  of  f  was  calculated  from  this  measured 
absorption  by  taking  into  account  the  effect  of  Doppler  and 
pressure  broadening  and  of  the  hyperflne  structure  of  the 
line.    The  copper  vapor  consisted  of  the  equilibrium  vapor 
over  copper  In  an  Isothermal  cell.  In  the  presence  of  a 
sufficient  density  of  inert  gas  to  diffusion  limit  the  effective 
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cell  length.   The  reported  result  f  «  0.32  is  compared  with 
literature  values,  and  its  proluible  error  is  estimated. 
(Author) 
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Summaries  are  given  of  research  projects  in  the  following 
areas:    Solid  state  devices,  lasers,  materials,  band  structure 
and  spectroscopy  of  solids,  magnetism  and  resonance. 
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An  experimental  study  of  two-dimensional  elasticity  prob- 
lems, making  use  of  the  birefringence  of  glass  subjected  to 
stresses  was  conducted.    A  suitably  cut  glass  sheet  —  a  re- 
duced model  of  the  body  to  be  studied  ~  was  subjected  to 
forces  proportional  to  those  which  act  on  this  bo«ily  in  reality; 
it  became  birefringent  and,  at  each  of  its  points,  behiaved 
as  a  crystalline  sheet;  the  axes  of  this  sheet  coincided  with 
the  directions  of  the  principal  stresses  and  the  measure- 
mint  of  Us  birefringence  furnished  the  difference  of  these 
two  stresses. 
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Experimental  results  are  presented  of  hydrostatic  testa 
of  stiffened  cylinders  falling  by  axisymmetrlc  yielding. 
These  results  are  compared  with  existing  theories  predict- 
ing the  collapse  pressure  as  well  as  a  new  method  presented 
in  thto  paper.    This  method  is  based  on  an  elastic-plastic 
analysis  of  a  stiffened  cylinder  comprised  of  an  Ideally 
plastic  material.    The  e;q)erlmental  collapse  pressures 
agree  best  with  theories  using  a  Hencky-von  Mises  criterion 
of  yielding  and  allowing  for  plastic  reserve  strength  after 
the  initiation  of  yielding.    (Author) 
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Loading  (Mechanics),  Strain  (Ifechanlcs).  Metals. 

Contents:    Dynamical  and  thermodynamlcal  equations; 
alternative  form  of  the  basic  theory;  large  deformation 
elasticity:  theory  of  an  elastic-plastic  continuum;  thermo- 
dynamlcal restrictions;  an  isotropic  elastic-plastic 
continuum;  alternative  form  of  the  theory  of  elastic-plastic 
continuum:  elastic -perfectly  plastic  continuum;  Inflnitesinuil 
theory;  special  cases  of  the  general  theory. 
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AD-606  163  DlT.   26.  U 

OTS  PrloM:  HC  13.00/lIF  $0.76 

Ji2^^i!fi?""  "*'  *^«  Cc'Sunnyvato.  Calif. 
MI8SILB  SYSTEMS  DIVISION  VA^UB  ENGINEERING 
28  Sep  61,   7»p  LMSC-800935 
CoBtnot  NOrdl7017  1 1 

1 1  UnclaasUlad  report 

De«jrlptor«:  (^Guided  missiles  (Underwateivto-euiface). 
bukistrUl  pnxtaction),  (*SyBtenis  eoglneerlag.  Guided 
mlMUes),  (•Management  engineering.  Guided  mlssUes). 
Corts,  Managenumt  planning,  DitpUy  systems,  Manu- 
ttotailag  methods.  Guided  mlssUes  (Surfsoe-to-surface), 

The  MSD  Value  Engineering  progtwn  Is  directed  by  a 
Vshie  Bnglneertog  Control  Committee  (VECC).  This  com- 
mittee Is  oomposed  of  responslbl*  personnel  from  the  major 
operating  segments  Involved  In  the  POLARIS  program,  and 
U  under  the  ohalmumshlp  of  the  Manager  of  Production 
Avport.  The  VECC  performs  the  following  functions: 
(1)  Establishes  and  Implements  prooeduxes  fbr  directing 
■nd  coordinating  the  VE  program.  (8)  Monitors  VE 
sotlvlties  and  provides  guidance  where  needed.   (3)  Approves 
VB  rqnits  which  are  to  be  submitted  to  management. 
(|Q  Reviews  any  VE  problems  which  may  arise  and  renders 
decisions  when  neoeesaiy  to  solve  these  problems. 
(5)  Bnsures  that  aU  the  required  ftnctloos  listed  In  Manage- 
ment Policy  and  Procedure  Number  9,61,  •Vahie  Bnglneer- 
Uf.   are  carried  out  satlsfaotorllv  within  the  POLARIS 
orgsnlsatton. 


AD-606  196  DIt.   M,  17 

OTS  Prices:  HC  $6.00/MF  $1.38 

Wah  Chang  Corp.,  Albany,  Oreg. 

TUNGSTEN  EXTRUSION  DEVELOPMENT  PROGRAM. 

Final  technical  documentary  rept.  for  2  Dec  60-  27  Jun  63, 

5  A.  E.  Rlesen.  C.  T.  Wang,  and  S.  A,  Woroester. 

87  JUn  63,    22^ 

Contract  AF33  600  43395,  ProJ.  7  t»8 

ML  TDR64  317  [ 

Unclassified  report 

Deeci^rsx  (•Tungsten  aUoys.  Bxtruslon),  (*Extruslon. 
Ttrngsten  alloys).  Molybdenum  alloys.  Melting,  Sintering, 
Powdsp  metallurgy.  Heat-resistant  metals  and  alloys 
Tungsten,  Castings,  Dies,  Lubrication,  Coatings,  Mlcio- 
•trocturo,  airface  properties,  Hewt  treatment.  Hardness. 

Proceckires  were  developed  fbr  prsparatiOB  of  tungsten-3 
peroent  molybdenum  extrusion  bllltts  by  are  casting  and  by 
pressing  and  sintering.  Bound  extrusions  were  made  to 
evaluate  die  hibrlcatlon  and  die  costtngs  In  temperatures 
ranj^  from  3800F  to  4000F  at  redKtloB  ratios  as  high 
as  17:1,   Bfiorts  to  obtain  wrought  extrusion  billets  by 
wrtiudlng  large  oast  Ingots  at  2300F  and  8.6:1  were  not 
•woessful  because  longitudinal  cracking  developed  In  Oie 
extaislon.   Efforts  to  meet  program  target  iWm.i.i^,i  gnj 
«»aoe  re^itretaents  with  aro  oast  tui«BteB-3  peroent 

"*»55*?Iili?"^"  ™**'**«"*^  Hoi»evep,  extruded 
togstan  JT-  seotloBs  up  to  138  Inches  long  having  surface 
flnl^  better  than  100  RMS  and  dimensional  run-out 
wlttto^lO  Inofa  were  sncoessAilly  prodooed  from  pressed 
and  sintered  starting  materUL  The  eartnislon  conditions 
neojMary  to  achieve  the  program  tu«M  dimensions  re- 
mitted to  ahot-WD*ed  mlcrostraot^je  which  has  a  high 
duottle-brmie  transltton  tamperatoM  and  relatively  low 
•trength.   Because  of  the  undesirable  mlcroetructure 
^^HajT^J!!^  ***i**  °'  wqolrement  for  tungsten  extrusions 
i.^H^72L*'S!'*^**5L*^  Progtwn  was  terminated  at 
the  end  of  the  Phase  m  effort.   (Authoi) 
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AD-605  831  DlT.    86,7,13 

OTS  Prices:  HC  $7.40/MF  $2.00 

Foprtgn  Tech.  DIv.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB.  Ohio.  ™™na, 

S^,SJ?^'E.^"®*°  EQUIPMENT  AND  AUTOMATION 
OF  WELDING  IN  CONSTRUCTION,  v/m/mwn 

«H^it°i^S^!f'°°Tu^-  **•  '^"'^*'  Y"-  Y».  Terent'er. 
and  E.  S.  Feder.    20  Jul  64,  438p 

FTD  MT63  284;  TT  64  71291 

Unclassified  report 

BdltBd  machtoe  trans,  of  mono.  Elektrosvaiochnce 
SS^^^'t  Aytomatlxatslya  Svaixxjhnykh  Rabot  y 
wroltel  stve,  Leningrad/Moscow,  1962,  350p. 

Descriptors:  (•Welding,  Electrical  equipment).  (•Are 
^«^  Automation).  Construction,  Industrie^.  Power 
ejpjpment^enerators.  Power  transformers,  Reslstanoe 

i^esign,  wiring  diagrams,  USSR. 

The  mato  types  of  electric  welding  equipment  and 

Sr^.i!L'J^*°r**°°  °'  '^^'^  "W^  to  construction 
S^S^^*-   ""R™^  «<»  characteristics  of  machines, 
tourformers  and  automata  for  are  welding,  and  machtoeT 

1^1^^°*!  '^^'^-  tocludlag  aatoi3  machtoes  fo" 
^}f^'^^^P^'^ooYend.   The  book  is 

«»^i°'.!^S?^"  '"^  technicians  woridng  to  comrtruc- 
tton  and  the  buUdtog  materials  Industry.  «"n»truo- 


AD-605  286  DIv.    26,  17 

OTS  Prices:  HC  $6.00/MF  $1.25 

TRW  Electromechanical  Div.,  Thompson  Ramo  Wooldrldoe. 

Inc.,  Cleveland,  Ohio. 

DEVELOPMENT  OF  WELDING  PROCEDURES  AND 

FILLER  MATERIALS  FOR  JOINING  HIGH  STRENGTH  LOW 

ALLOY  STEELS. 

R^wrt  for  Jun  63-Jun  64, 

by  J.  M.  Faulkner,  G.  L.  Hanna,  and  J.  V.  Peck.   Aug  64. 

Contract  AF33  667  11229.  ProJ.  7351,  Task  735102 
ML  TDI164  255 

Unclassified  report 

Descriptors:  (*SteeI,  Welding),  (•Welding,  Steel).  Nickel 
alloys.  Cobalt  alloys.  Carbon  alloys.  Chromium  aUoys 
Nickel  alloys.  Molybdenum  alloys,  Martenslte,  Bainito. 
Mlcrostracture,  Welds,  Thermal  Joining,  DuotlUty,  Frac- 
ture (Mechanics).  Toughness,  Tensile  properties.  Welding 
rods.  Heat  treatment.  Hardness.  Brlttleoess,  Sbeets, 
Metal  plates. 

A  researoh  program  was  conducted  to  develop  welding 
proce(kires  and  flUer  materials  for  Jototog  a  martensltlc 
md  a  batoltic  steel  having  yield  strengths  of  180  to  200  ksl 
with  adequate  ducttUty  and  fracture  toughness.   The  steels 
selected  for  this  woiit  were  HP  9-4-20,  a  martensltlc  steel 
devekqjed  by  Republic  Steel  Company,  and  AMS  6435 
«»«tempered  to  produce  a  batoltic  structure.   Welding  pro- 
ce(kires  were  dereloped  for  gas  tungsten-are  (TB)  and  sas 
metal  are  (MX})  welding  HP  9-4-20  plate  and  sheet  material 
uatag  filler  wires  of  essentially  matching  compositions. 
Minor  porosity  was  observed  to  all  welds,  to  some  cases 
Paiticulariy  at  the  hl|^er  welding  speeds,  totolerable 
porortty  was  encountered.  The  minor  porosity  rnlAt  be 
eUmtoated  to  future  work  by  addta«  disoiwto  amounte  of 
deoxidlsen  such  as  titanium  and  aluminum  to  the  filler  wire 
Procedires  were  developed  for  making  MC  and  TB  welds 
to  AMS  6435  plate  material  which  was  austampered  at  575  F. 
Welds  made  at  4  1pm  with  a  575  F  preheat  and  post  heat  for 
2  houre  met  the  180  ksl  ytold  strength  requirement  tone 
tostance  did  the  AMS  6435  weld  Jototo  meitttie  basic  ylrtW 
strength  requirement  because  of  a  serious  toss  to  heat 
ubcted  zone  strength  due  to  overtemperlng.  to  addition  to 
the  poor  Jotot  properties,  the  fracture  toughness,  KIC  was 
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considerably  less  than  that  considered  necessary  for  good 
resistance  to  brittle  failure. 


AD-605  288  DIt.   26.  1,  17 

OTS  Prices:  HC  $8.15/)4F  $2.25 

Republic  Aviation  Corp.,  Farmingdale.  N.  T. 

IMPROVED  METHODS  FOR  THE  PRODUCTION  OP 

TITANIUM  ALLOY  EXTRUSIONS. 

Final  technical  engineering  rept.  for  1  Jan  57-31  Oct  63, 

by  John  J.  Christiana.   Dec  63,  512p  RAC-2571 

Contract  AF33  600  34098,  ProJ.  7  556 

RTD  TR63  7  556 

Unclassified  report 

See  also  AD-408  203. 

Descriptors:  (^Titanium  alloys.  Extrusion),  (^Material 
fonning,  Titanium  alloys).  Drawing  (Machine  processing). 
Hot  woridng.  Structural  parts,  Airframes,  Alimilnum 
alloys,  Molybdenum  alloys.  Vanadium  alloys,  Dies,  Nio- 
bium alloys,  Tantallum  alloys.  Iron  alloys.  Chromium 
alloys.  Lubrication,  Heat  treatment,  Microstructure, 
Surface  properties.  Experimental  data. 

A  process  has  been  developed  to  produce  long,  thin 
aircraft  structural  shapes  in  high-strength  titanium  allojrs 
by  a  combination  of  hot  extrusion  and  war&  drawing.    A 
variety  of  structural  shapes  such  as  angles,  channels,  zees, 
hats  and  tees  were  extruded  in  the  following  titanium 
alloys:  T1-155A,  MS  821,  Ti-7Al-4Mo,  Tl-4Al-3Mo-lV, 
and  T1-6A1-4V.   (Author) 


AD-605  294  Div.    26,  8,  17 

OTS  Prices:  HC  $2.00/MF  $0.50 

Army  Electronics  Labs..  Fort  Monmouth,  N.  J. 
THICKNESS  AND  COMPOSITION  OF  VACUUM-DE- 
POSITED NICKEL-CHROmUM  FILMS, 
by  Isaac  H.  Pratt,  WlUlam  L.  Wade,  and 
William  Weintraub.    Mar  64,  44p 
ProJ.  IGO  24401A112  04 
USAEL  TR2419 

Unclassified  report 

Descriptors:  (*Metal  films.  Vapor  plating),  (*Nickel 
alloys.  Metal  films),  (*Reslstors,  Metal  films).  Thickness. 
Vacuum  apparatus.  Microanalysis,  Resistance  (Electrical). 
Temperature,  Stability,  Distillation,  Glass,  Density, 
Wei^t.  Vacuum,  Chromiiun  alloys. 

Thin  films  of  nickel-chromium  were  deposited  on  planar 
glass  substrates  by  vacuum  evaporation  of  the  alloy 
'Nichnmie  V  with  a  nominal  bulk  composition:   Ni  80%  -  Cr 
20%.   The  nickel-chromium  ratio  of  deposited  films  was 
determined  by  chemical  microanalysis  (using  spectro- 
pbotometric  methods),  the  thickness  by  optical  interferometry 
The  interdependencles  of  thickness,  composition  ratio,  sheet 
resistivity,  temperature  coefficient  of  resistance,  film  den- 
sity, and  other  film  parameters  were  investigated  or  derived 
and  the  interrelations  of  these  variables  are  discussed.   It  is 
shown  quantitatively  how-under  conbtant  evaporation  and 
deposition  conditlons-the  nickel-chromium  composition  ratio 
varies  with  the  sheet  resistivity  and  how,  on  the  other  hand, 
the  sheet  resistivity  varies  with  the  thickness  of  iheae  films. 
(Author) 


AD-605  372  Div.    26,  17 

OTS  Prices:  HC  $3.00/MF  $0.75 

Defense  Metals  Information  Center,  Coltmibus.  Ohio. 


EXPLOSIVE  FORMING  OF  METALS, 
by  D.  E.  Strohecker,  R.  J.  Carlson,  S.  W.  Porembka.  Jr., 
and  F.  W.  Boulger.    8  May  64,  72p  DMIC-203 
Contract  AF33  615  1121.  ProJ.  8975 

Unclassified  report 

Descriptors:  (^Explosive  forming,  Metals),  (*MetalB, 
Explosive  formings).  Explosive  materials.  Industrial 
equipment.  Dies.  Sheets,  Metal  plates.  Pipes.  Safety, 
Microstructure,  Mechanical  properties.  Stresses, 
Corrosion,  Material  forming.  Manufacturing  methods. 
Reviews. 

In  view  of  tiie  current  high  level  of  Interest  in  explosive 
metal-working  processes  this  report  has  been  prepared  to 
review  the  status  of  forming  materials  with  high  explosives. 
The  Information  presented  has  been  obtained  from  the  open 
literature  and  from  firms  active  in  this  woilc   Explosives 
and  fhelT  characteristics  are  described  along  with 
discussions  of  general  explosive-forming  techniques.   More 
detailed  treatment  is  given  to  descriptions  and  requirements 
of  facilities,  die  designs  and  materials,  and  current 
applications  and  practice  in  the  forming  of  sheet,  plate,  and 
tubular  products.    In  addition,  the  response  of  materials  to 
high  velocity  forming  is  described  in  terms  of  effects  on 
mlcrostructures,  formability.  and  mechanical  properties. 
Methods  of  determining  peak  pressures  and  energy  require- 
ments are  presented  in  an  appoidix  along  with  an>ioprlate 
nomographs.  (Authoi) 


AD-605  453  Div.   26.  17 

OTS  Prices:  HC  12.00/MF  $0.50 

Materials  Advisory  Board.  NAS-NRC,  Washington.  D.  C. 
PROCEDURES  FOR  EVALUATING  COATED  REFRAC- 
TORY METAL  SHEET. 
3  Aug  64.  45p 
Contract  SD118 
MAB  201M;  MAB  189M,  superseded 

Unclassified  report 

Descriptors:  (*Refractory  metal  alloys.  Coatings), 
(^Coatings,  Test  methods),  Sheets,  Oxidation,  Mechanical 
properties.  Thickness.  Transition  temperature.  Tensile 
properties.  Stresses,  Rupture,  Creep,  Fatigue  (Me- 
chanics). Temperature.  Test  equipment.  Performance 
(Engineering).  Microstructure. 

A  set  of  test  procedures  which  could  be  used  uniformly 
to  compare  coating  systems  is  described.   The  intent  of 
these  procedures  is  to  compare  the  oxidation  resistance  of 
coated  refractory  metal  sheet  and  the  effect  of  a  coating  on 
the  mechanical  properties  of  the  sheet.    Deviations  from 
these  procedures  will  make  meaningful  con^Mirison  and 
evaluation  difficult  or  impossible.   Therefore,  deviations 
must  be  reported  and  Justified.   An  important  variable 
wliich  significantly  influences  oxidation  resistance  and 
mechanical  properties  is  coating  thickness.    A  'typical' 
coating  thickness  should  be  applied  to  specimens  for  both 
oxidation  and  mechanical  property  tests  so  that  compari- 
sons will  be  meaningful. 


AD-605  483  Div.    26 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 
PLANNED  REPLACEMENT  ON  A  BUDGET, 
by  Sheldon  James  Press.   Aug  64,  14p   P-2965 

Unclaasified  report 

Descriptors:  (^Machinery,  Replacement  theory),  (♦Re- 
placement theory,  Machinery),  Probability,  Mathematical 
analysis.  Mathematical  prediction.  Optimization,  Failure 
(Mechanics),  Maintenance.  Management  engineering. 
Costs.  Systems  engineering.  Equations. 


178 


Id  many  sltuatione  the  faUure  of  equipment  while  In 
operation  is  undesirably  coetly.  or  haaanloua.   For  such 
reasons  it  may  be  piudeDt  to  institute  a  policy  of  planned 
repUoement  of  units  before  they  fall.  However,  the  costs 
of  moh  a  policy  must  be  militated  against  the  costs  of  opera- 
ttooU  failures.  In  all  Ukellbood,  moreover,  the  over-all 
system  costo  will  be  constrained  to  fall  within  a  given 
tMdgetary  allocation.  To  study  tbe  question  of  frequency 
of  planned  replaoemeot  under  a  budgetory  c<m8tralnt,  a 
piobabillBtlc  criterlan  is  devel(q>ed.   Attention  is  directed 
to  those  situations  in  whloh  aver^ps  system  cost  is  not  as 
important  as  staying  within  a  fixed  budget.  Only  non-sequen- 
tial policies  are  examined  aldiou^  the  notions  are  extensi- 
ble to  the  more  general  oaae. 


AD-605  515  Div.    26.  16.  3$ 

OTS  Prlcest  HC  $2.00/)iF  $0.50 

RAND  Coip..  SanU  Monica.  Calif.! 

THE  (B-l.s)  INVENTORY  POUCY  UNDER  COMPOUND 

POISSON  DEMAND:   A  THEORY  OP  RECOVERABLE  ITEM 

STOCKAGE, 

by  G.  J.  Feeney  and  C.  C.  Sherforaqke.  Sep  64.  37p 

RM-4176-PR 

Contract  AF49  638  700 


Kept,  on  ProJ.  RAND. 


Unclassified  report 


Descriptors:  (*Inventozy  analysis,  Stock  level  control), 
(*Stock  level  ocmtrol.  Inventory  aaalysls).  Probability, 
Distribution  (Economics).  Logistics,  Queuelng  theory. 
Inventory  control.  jj 

This  memorandum  derives  the  simple  analytic  solution 
to  the  special,  but  important  inventory  problem  in  which  the 
(q>tlmal  policy  is  to  reorder  a  imlt  whenever  one  is  de- 
manded. The  demand  distribution  oan  be  any  compound 
Polsson;  the  resupply  distribution  is  arbitrary.    Botti  the 
baokorder  case  and  the  lost  sales  case  are  solved  by  general- 
ising a  (pieuelng  theorem  due  to  PUm.   The  procedure  Is  to 
calculate  by  item  the  steady  sUte  probabilities  for  the  num- 
ber of  units  in  resupply  (or  repair).   These  probabilities 
completely  describe  the  Item's  long  term  behavior,  and  are 
simply  the  normalized  values  of  tbe  compound  Polsson  de- 
mand distribution  based  on  the  mean  of  the  resupply 
distribution  but  not  on  the  distribution  itself.    Knowledge  of 
these  state  probabilities  enables  us  to  compute  several 
measures  of  item  siqjply  performaoice  as  a  function  of  the 
spare  stock,  s.   Traditional  inventory  analysis  can  then  be 
applied  to  minimize  total  cost  based  on  estimates  of 
holding  cost  and  supply  performance  cost    The  appendices 
contain  a  descr^tion  of  the  algorithm  and  the  computer 
program  for  calculating  stuttering  Polsson  state  probabili- 
ties and  the  measures  of  effectiveness  for  tlte  backorder 
case.  Numerical  Illustrations  are  also  provided.  (Author) 


AD-605  572  Div.    26,  14.  31 

OTS  Prices:  HC  $S.00/)ilP  $0.50 

Aerojet-Oeneral  Corp.,  Aiusa,  Cail^. 
DETERMINATION  OF  EFFECTS  OP  MATERIALS  AND 
PROCESS  VARIABLES  ON  FILAMINT-WDUND 
STRUCTURES. 

Quarterly  progress  rept  no.  3,  IS  May-15  Aug  64, 
by  B.  E.  <:he8ter.   S^  64,  S4p   AGCM)827-02-3 
Contract  N140  131  75687B  X,  ProJ«.  SF012  01  03,  6438, 
Task  217  - 


See  also:   AD-602  279. 


Unclassified  report 


Deecrlptors:  (^Filament  wound  ccnstructlon.  Composite 
materials).  (*Composite  materials.  Filament  wound 
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(Construction)),  Reinforcing  materials.  Glass  textiles. 
Non-destructive  testing.  Hydrostatic  pressure.  Ultrasonic 
radiation.  Shear  stresses.  Cylindrical  bodies.  Plastics, 
Physical  properties.  Submarine  hulls.  Test  methods. 
Pressure  vessels,  Impregnation,  Mending. 

Six  additional  specimens  were  fabricated  and  tested 
during  Oils  report  period.  Mechanical  and  physical  test 
daU  indicated  that  the  values  obtained  for  specific  gravity, 
density,  horizontal  shear,  and  modified  cylinder  shear  were 
the  bluest  to  date  for  specimens  fabricated  on  this 
program.  The  calculated  void  contents  were  weU  within  the 
0.5-vol%  range  suggested  by  the  technical  monitor.   The 
ultrasonic-absorption  attenuation  values,  ranging  from  4.8 
to  6.4  db/ln.,  which  were  obtained  were  also  within  ttte 
customer's  suggested  range.   The  attenuation  variation  was 
determined  to  be  less  tlian  1  db  along  the  length  of  Uie 
cylinder;  the  surface  refiection  losses  were  determined  to 
be  5.9  db.   Micrq[>hotognq)hlc  analysis  indicated  the 
structures  to  be  uniform  and  void  free.   While  tbe  test 
results  described  above  were  exceUent,  the  coUapse 
pressures  and  the  resultant  stress  levels  were  lower  than 
expected.   The  highest  value  obtained  was  a  pressure  of 
20,300  psi  with  a  composite  stress  level  at  the  ID  of  112.8 
ksi.   All  test  results  were  below  the  values  previously 
obtained  for  the  same  specimen  configuration.   These  low 
values  are  beUeved  to  be  the  result  of  a  combination  of  hlrii 
hoop-wlndlng  tensions  and  the  use  of  an  internal  expansion 
machining  mandreL 


AD-605  591  Div.    26.  17 

OTS  Prices:  HC  $1.00/MF  $0.50 

Douglas  Aircraft  Co.,  Inc.,  Santa  Monica,  Calif. 
FRACTURE  STRENGTH  OF  ELECTRON  BEAM  WELDED 
Ti6Al-4V  AND  T1-5A1-2.5Sb  ALLOY  SHEET  AT  -423F, 
l^.E.  F.  Kahiza.   31  Oct  63.    19p  SM-44637 

Unclassified  report 

Descriptors:  (*Tltanlum  alloys.  Welds).  (*Welds. 
Titanium  aUoys).  Electron  beams.  Sheets.  Heat  treat- 
ment, Tensile  properties.  Crjrogenlcs,  Tanks  (Containers), 
Aluminum  alloys,  Vanadium  alloys.  Tin  allosrs.  Micro- 
structure.  Welding.  Fracture  (Mechanics). 

The  effect  of  shallow  cracks  on  the  fracture  strength  of 
parent  metal  and  electron  beam  welds  in  annealed 
Ti-6A1-4V  and  TI-5Al-2.5ai  alloys  Is  presented  in  this 
r^x>rt  Shallow  cracks  of  varying  size  were  induced  in 
parent  and  weld  metal  specimens  which  were  subsequentiy 
tensUe  tested  at  -423F.   The  critical  crack  depth  of 
parent  metal  and  electron  beam  welded  T1-6A1-4V  was 
found  to  be  0.009  inch  deep.   As  the  crack  depth  Increased 
beyond  0.009  inches,  the  parent  metal  and  weld  metal 
fracture  strength  decreased  at  approximate  rates  of 
5,300  psl  per  0.001  inch  and  8,700  psi  per  0.001  inch, 
respectively.   The  critical  crack  depth  of  parent  metal 
and  electron  beam  welded  Ti-5Al-2.5Sb  was  about  0.008 
inch  deep.   The  fracture  strengQi  of  parent  metal  and 
welds  decreased  at  an  t^^roximate  rate  of  6000  psi  per 
0.001  inch  of  additional  crack  depth.    Electron  beam  welds 
^ipear  to  offer  no  significant  Improvement  In  fracture 
strength  properties  over  TKJ  welds.    The  critical  crack 
size  and  fracture  strragtfa  slopes  were  approximately  the 
same  for  either  process.  TIG  or  electron  beam.   (Autiior) 


AD-605  592  Div.   26,  17 

OTS  Prices:  HC  $4.00/MP  $0.76 

Naval  Ordnance  Lab.,  White  Oak.  Md. 

ULTRASONIC  INSPECTION  OF  T-JOINT  WELDS, 

by  R.  A.  Youshaw.    15  May  63,  112p 

Tasks  ST007  10  04.  NOL  265 

NOL  TR63  93  Unclassified  report 
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Oescrlpton:  (*Ultnsoiik;  rmdUtion.  Welds).  ('Welds. 
Non-destTuctlTe  testing).  (*Sabiiuiiine  hulls.  Welds). 
Welding,  Manufacturing  methods.  Steel,  Carbon  alloys. 
Nickel  alloys.  Chromluin  alloys.  Molybdenum  alloys. 
Visual  Inspectioii,  Radiography. 

A  study  was  made  of  the  ultrasooic  Inspection  method  as 
applied  to  T-]oint  weldments  typical  of  submarine  hull  oon- 
structlon.   This  work  includes  the  design  of  a  new  test 
block  for  Instrument  calibration.   Commercially  available 
equipment  was  used  with  good  results.   Of  twenty-six  loca- 
tions selected  for  cross-sectional  examination,  twenty-five 
contained  a  material  defect  at  the  location  indicated  by  ul- 
trasonic Inspection.   A  comparison  is  made  between  the 
ultrasonic,  macroscopic  and  radiographic  analyses. 
(Author) 


AI>-«05  614  Dlv.    26,  17 

OTS  Prices:  HC  $4.00/MF  $0.75 

Allegheny  Ludlum  Steel  Corp..  Brackeoridge.  Pa. 
EXTRUDING  AND  DRAWING  MOLYBDENXn*  TO  COM- 
PLEX THIN  H-SECTK>N. 

Interim  technical  engineering  rept.  no.  4,  1  May-31  Jul  64, 
by  P.  A.  Santoll.    Aug  64,  117p 
Contract  AF33  657  11203,  ProJ.  8  112 
RTD  TR8  112  IV 

Unclassified  report 

Descriptors:  (*Molyt)denum  alloys.  Extrusion),  (*Extru- 
sion.  Molybdenum  alloys).  Material  forming.  Drawing 
(Machine  processing),  Titanium  alloys.  Zirconium  alloys. 
Stainless  steel.  Dies,  Mlcrostnicture,  Surface  properties. 
Powder  alloys,  Tensile  properties.  Ductility,  Deformation, 
Transition  temperature.  Zirconium  compounds,  Oxides. 
Flame  spraying,  Rolling  (Metallurgy),  Presses  (Machinery) 
Carbon  alloys.  Powder  metallurgy.  Beams  (Structural). 

Sixteen  H-shaped  extrustlons  (14  TZM  and  2  stainless) 
were  made  with  new  support  tooling.   No  failure  or  distortion 
occurred  in  the  tooling,  regardless  of  liner  pressure  up  to 
237.000  psi.   Reasonable  quality  and  dimensional  runout  were 
found  in  TZM  extrusions  at  a  reduction  ratio  of  43:1  from 
3200F  billet  temperature  with  the  use  of  flame-sprayed 
zlrconia  dies.   Similar  extrusions  from  3350 F  were  poor. 
The  use  of  pressed  and  sintered  solid  zlrconia  nibs  was 
demonstrated  successfully  for  Ihe  extrusion  of  'H'  shapes. 
Dimensional  runout  for  both  stainless  and  TZM  was  re- 
markably good  and  liner  pressures  were  lower  than  that 
required  for  extrusions  with  segmented,  coated  dies. 
(Autiwrt 


AD-60S  637 
OTS  Prices: 


Dlv.   26.25 
HC  12.00/MF  $0.50 


Space  Technology  Labs..  Inc.,  Los  Angeles.  Calif. 
OTRESS  RISE  DUE  TO  OFFSET  WELDS  IN  TENSION, 
by  E.  E.  Sechler.   38  Aug  59.  26p 
3TL-TR-59-0000-00774.  STL-EM-9-18 

Unclassified  report 

Descriptors:  (* Welds.  Stresses).  ('Stresses,  Welds), 
(*Pre88ure  vessels.  Welds).  Loading  (Mechanics),  Mathe- 
matical analysis.  Tensile  properties.  Welding.  Metal 
plates.  Sbeets.  Failure  (Mechanics).  Ductility,  Deformation. 

If  a  butt  weld  in  a  sheet  structure  under  tension  Is  mis- 
matched, an  offset  is  produced  wiilch  causes  bending 
stresses  at  the  weld  in  addition  to  the  tensile  stresses.   The 
total  stress  field  is  calculated  for  the  flat  plate  and  also 
for  a  sjrmmetrlcal  mismatch  in  a  cylindrical  pressure 
vesaeL  (Author) 


AD-605  746  Dhr.   26.  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  SanU  Monica.  Calll 

ON  METHODS  OF  ANALYSIS  OF  SOME  EXTREMAL 

PROBLEMS  IN  PLANNING  PRODUCTION. 

by  L.  V.  Kantorovloh.   15  Apr  58.  12p  T-86 

TT  64  71365 

UncUaslfied  report 

Trans,  of  Aksdemlya  Nauk  SS8R.   Doklaity.  1957.  v.  US, 
no.  3,  p.  441-444. 

Descr^itors:  ('Management  planning.  Mathematical 
analysis).  ('Industrial  production.  Management  planning). 
Vector  analysis.  Mathematical  models.  Matrix  algebra. 
Set  theory.  Numerical  analysis.  Sequences.  USSR. 

In  the  investigation  of  questions,  connected  with  a  com- 
ponent of  a  rational  plan,  whose  purpose  Is  the  best  uses  of 
the  resources  and  maximum  output  of  the  required  pitMlacts, 
a  method  of  analysis  was  introduced  using  mathematical 
models  for  the  Indicated  problems.   (Author) 


AD-605  756  Dlv.    26.  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Dlv..  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

PROBLEMS  OF  AUTOMATING  MACHINE  ASSEMBLY, 

by  L  L  Kapustin.   27  Aug  64,  2^ 

FTD  MT64  229;  TT  64  71353 

Unolasslfled  report 

Edited  machine  trans,  of  Ixvestiya  Vysshlkh  Uohefanykh 
Zavedenll.    Mashlnoetroenle  (USSR)  1961.  no.  12.  p.  64-75. 

Descriptors:  ('Management  engineering.  Automation), 
('Machines.  Automation),  ('Construction,  Automation), 
Performance  (Engineering).  RellabUlty.  Quality  control. 
Scientific  research.  Production,  USSR. 

An  essay  on  the  lag  between  solentlflc  research  and 

industrial  application  of  scientific  information  relating 

to  automation  of  msrhlne  assembly  In  the  USSR  is  pressnted. 


AD-605  843  Dlv.    26.  IS 

OTS  Prices:  HC  $5.00/MF  $1.00 

RAND  Corp..  SanU  Monica,  Calif. 

A  REVIEW  OF  ALTERNATIVE  APPROACHES  TO 

INVENTORY  THEORY. 

Memo.  rept.. 

by  G.  Hadley  and  T.  M.  Whltln.  Sep  64,  ISap 

RM-4185-PR 

Contract  AF49  638  700 

Unelsulfled  report 

Rqrt.  on  Pro].  RAND. 

Descriptors:  ('Inventory.  Operations  researoh).  ('Stock 
level  control.  Theory),  Inventory  control.  Inventory 
analysis.  Management  control  systems.  Mathematical 
models.  Stochastic  processes.  Costs.  Reviews. 

The  stucjy  survoys  the  current  state  of  Inventory  theory, 
and,  so  far  as  prsotioal  application  Is  conoemad,  wramlnes 
the  usefulness  and  llmltetinns  of  aadstlog  tbeoretioal  reeulta. 
The  rqx>rt  does  not  survey  the  actual  techjiiques  of 
Inventory  management  employed  by  conuneroial  or 
military  organisations.   We  restrict  our  attention  to 
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Inventory  theory  In  the  generally  scUeptod  meaning  of  Om 
term:  Le.,  the  analysis  of  problems  associated  with  the 
ocntrol  of  stocks  of  physical  goods  «t  one  or  moi« 
locations  and  under  various  conditions. 


AD-605  8S8  Dlv.    26,  13 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  Santo  Monica,  Calif. 

THE  CAUSES  OF  SYSTEMATIC  ER  K  OB  IN  THE  COST 

ESTIMATES  OF  PUBUC  WORKS, 

by  R.  Glquet  and  O.  Morlat.   rev.  34  Bf  ar  58, 

30p  T-76 

TT  64  71881 

Unclassified  report 

Trans,  of  Annates  des  Ponto  et  Chausiee  (France)  1952, 
ser.  8,  V.  122,  no.  5,  p.  543-562, 


Chaua 

•  II 


Descriptors:  ('ClvU  engineering.  ODsto),  Ecooomlos,  Con- 
stractlon.  Probability.  Mathematlcsl  prediction.  Electric 
power  production.  France. 

■The  cost  of  any  sin^  work  cannot  be  exactly  foreseen; 
oonseipMntly.  the  estimation  of  the  cost  of  a  series  of 
works  constituting  a  program  appeun  as  a  random  vartabte. 
Everybody  admlto  the  truth  of  thte  ptoposltion.  but  financiers 
In  general  are  astonished  that  Uie  errors  due  to  underestima- 
tion on  the  part  of  the  engineers  ocour  more  frequently  and 
are  of  greater  magnitude  than  errors  due  to  overestlmation. 
Some  of  them  impute  Oils  systematic  error  to  a  purposeAil 
underestimation  of  coste,  and  thte  susptoion.  tacit  though  It 
may  be.  contributes  to  embittering  Cae  relationahlp  between 
finanotors  and  engineers,  to  the  gn$t  prejudice  of  the 
general  welfare.   Among  reasons  th|4  have  a  certain  explana- 
tory value  In  thte  matter,  the  authors  —  without  pretending 
to  exhaust  the  subject  —  have  slngted  out  two  different 
phen<»nena:   (1)  when  it  te  a  matter  of  reproducing  the  same 
work  a  great  many  times,  there  are  rsasons  why  the  proba- 
bility curve  of  errors  aflecttng  the  ••tlmated  cost  appears 
asymmetric:  and  (2)  when  it  te  a  matter  of  a  program  ttiat 
Involves  selection  from  among  a  given  number  of  projecte, 
and  If  the  criterion  of  choice  takes  itMo  account  the  cost  of 
production,  it  appears  ttiat  the  errot  mads  In  thte  estimate 
becomes  one  of  ttie  elemente  of  cboloe. 


AD-MS  861  Dlv.    26 

OTS  Prloee:  HC  $1.00/MF  $0.50 

Defense  Metate  loformatlan  Center,  bobimbus,  Ohio. 
REVIEW  OF  RECENT  DEVELOPMBHTS. 
METAL  WORKING, 

by  T.  G.  Byrer,  J.  H.  (3ehxke,  and  F.  W.  Boulger. 
S  Jul  64,  6p  11 

Unolasslfied  r^x>rt 

Descriptors:  (*Materlal  forming.  Mitels).  (*Metste, 
Material  fonnlng).  Extrusion,  Steel.  Titanium  alloys, 
Vanadtum  alloys,  Ahmilnum,  Aluminum  alloys.  Hjrdrostatlo 
pressure.  Stslnlsss  steel,  Forgli^  Ultrasonic  radiation. 
Drawing  (Machine  processing).  Rolling  (Metalluxgy). 
Copper  alloys.  Molybdenum  allqys.  Klokel  alloys. 
Chromium  alloys. 


AD-606  869  Dlv.   26.  15 

OTS  PrioM:  HC  $1.0e/MF  $0.80 

Forel^  Teoh.  Dlv..  Air  Foroe  Qystens  Command. 
Wrlght-PsttorsoB  AFB,  Ohio. 

HELICAL  PBOJBCTION  AND  ITS  AI9UCATICW  IN 
SOLVDia  OBOMSTRICAL  AND  TBCBHICAL  PROBLEMS, 


by  A.  M.  Tevlln.   16  Apr  64,  30p 
FTD  MT6S  301;  TT  64  71393 


Unclassified  npoH 


Edited  machine  trans,  of  Ixvestiya  Vysshlkh  UchebnyUi 
ZavedenlL  Elektromekhanlka  (USSR)  1962  N.  Sl  no.  2. 
p.  130-C140J.  '-      -• 

Descriptors:  ('Proleotive  geometry.  Helixes).  (*Hellxes, 
Pro)ectlve  geometry),  («Geometiy,  Mechanical  engineer- 
ing). Numerical  methods  and  procedures.  Mechanical 
drawings,  USSR. 

Geometric  prlnc^iles  are  developed  for  a  new  method  of 
curvilinear  projection  of  space  oblecta  onto  a  plane  In  which 
helixes  wltti  a  common  axte  and  Identical  parameter  are 
projections.   The  constructiCHi  of  helical  projections  of  the 
main  geometric  form  application  of  the  method  of  helical 
projectton  in  solving  different  geometrical  and  technical 
problems  te  shown.  The  developed  method  permlte  the 
obtaining  of  degenerate  projections  of  helical  surfaces  on 
the  horUKWtal  or  frontal  plane  of  projections,  makes  pos- 
sible a  simple  solution  of  problems  wltti  these  surfaces, 
and  can  find  use  in  those  numerous  areas  of  munhtno 
building  where  te  helical  surfaces  are  used.   (Author) 


AD-605  871  Dlv.   26 

OTS  Prices:  HC  $1.00/MF  $0.50 

Forelffi  Tech.  Dlv..  Air  Foroe  Systems  Command, 

Wright-Patterson  AFB,  C*lo. 

PRECISION  VOLUME  STAMPING  BY  VIBRATION 

METHOD, 

by  M.  Ya.  Kamov  and  V.  L  Vlasov.   5  Deo  63,  13p 

FTD  MT63  159;  TT  64  71395 

Unclassified  rq>ort 

Edited  machine  trans,  of  Mashlnostroitel'  (USSR)  1958. 
no.  6,  p.  41-42. 

Descriptors:  (*Mechanlcal  working,  Metals),  ('For^lag, 
Vibration),  CVibration,  Forging),  Presses  (Machinery), 
Prectelon  finishing.  Heat  treatment.  Steel,  Aluminum 
alloys.  Structural  parte.  Production.  Tool  steel.  Dies, 
USSR. 

The  articto  describes  experlmental-researoh  woik  con- 
ikicted  by  the  authors  on  volume  stamping  of  blanks  of  vanes 
from  alloys  AK6  and  VD17  te  a  vibration  press. 


AD-605  890  Dlv.   26,  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp.,  Ssnte  Monica,  CaUf. 

A  TECHNIQUE  FOR  DfPROVINQ  THE  MANAGEMENT 

OF  A  COMPUTER  INSTALLATION, 

by  R.  L.  Patrick.   Sep  64,  7^  RM-4232-PR 

Contract  AF49  638  700 

Unolasslfied  report 

Desor^itors:  (*Compater8.  MUltary  facilities),  CDato 
processing  systems.  Management  engineering), 
CManagement  control  systems,  Date  processing  systems). 
Computers,  Libraries,  Managenaent  planning.  Computer 
personnel.  Computer  operators.  Job  analyste.  Psycho- 
metrics,  Perfonnsnoe  (Humsn),  Bodgete.  Reports,  Data. 

An  Informal  technique  used  by  computer  <»i»f  lltitifln 
msnsgers  for  the  control  of  the  work  force  and  for  gathering 
date  Mitabte  for  reports  to  higher  msnagement  te  described 
and  documented.  The  puipoae  of  the  report  te  to  ma^ 
widely  avallabte  to  Installation  managers  and  to  hl^er 
managemente  and  command  elemente  the  detaite  of  the  om 
0^  the  teohniipie,  which  has  evolved  uaa^  the  more 
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wqwiioiced  managers.   Five  beoeflts  of  tbe  system  are 
described:   better  perfbnnance  by  the  Installation  manager; 
a  framework  for  measuring  stich  performance;  a  base  of 
data  for  planning  purposes;  an  abstract  measure  of 
woiUoads  for  computer  designers;  and  a  codified  reporting 
scheme  so  that  government  may  learn  from  Industry,  and 
conversely.  (Author) 


AD-605  956  Dlv.    26.  12.  19 

OTS  Prices:  HC  $1.00/MF  $0.50 

^Mce  Technology  Labe..  Inc..  Los  Angeles.  Calif. 

A  GUIDE  FOR  EVALUATING  PRECISION  GYROS  FOR 

BALLISTIC  MISSILE  TYPE  APPUCATIONS, 

by  B.  H.  Evans.   May  60,  22p 

STLAR-60-0000-09066 

Unclassified  report 

Descriptors:  (*Quallty  control.  Gyroscopes), 
(*Gyroscopes,  Guided  missile  components),  Inertlal 
guidance.  Instrumentation.  Stabilized  platforms,  Drift, 
Performance  (Engineering),  Vibration,  Acceleration. 
Satellites  (Artificial).  Guided  mlssUe  trajectories. 
Stability.  Tumbling.  Test  methods.  Equations.  Gyro 
stabilizers. 

Production  testing  procedures  are  recommended  for 
evaluation  of  precision  gyros  used  to  stabilize  Inertlal 
platforms  In  a  ballistic  missile  environment.   It  is  recom- 
mended that  tumbling  tests  be  used  for  measurement  of  the 
drift  coefflclents  (g-insensitive,  g-sensltive,  and  g2- 
sensltive  drifts);  that  the  long-term  stability  of  the  drift 
coefficients  be  measured  on  sample  gyros  selected  from  ttie 
production  line  and  on  gyros  recycled  from  systems  in  the 
field;  and  that  by  means  of  three  cogging  tests,  the  short- 
term  repeatability  of  the  drift  coefficients  be  measured. 
'Short-term'  is  defined  for  the  purpose  of  this  study  as  a 
period  comparable  to  missile  fU^t  time.   This  study  does 
not  recommend  usage  of  the  24-hour  servo  tests  for 
a{¥licaaons  of  the  ballistic  missUe  type.  (Author) 


AD-606  053 
OTS  Prices: 


Dlv.    26,  17 
HC  $1.00/MF  $0.50 


Defense  Metals  Information  Center,  Columbus,  Ohio. 
THE  PRODUCTION  OF  POWDER-METALLURGY 


TUNGSTEN  SHEET  AND  PLATE, 

by  D.  J.  Maykuth.  20  Jul  64.  19p  D&nC-M-195 

Contract  AF33  615  1121.  ProJ.  8975 

Unclassified  report 

Descriptors:  (*Tungsten,  Powder  metallurgy),  (*Powder 
metallurgy.  Tungsten),  C^RoIllng  (Metallurgy),  Tungsten), 
(*Sheets,  Powder  metallurgy).  Metal  plates,  Powder 
metals.  Impurities,  Alkali  metals,  Silicates,  Aluminum, 
Carbon,  Sintering,  Ductility,  Tensile  properties.  Hardness, 
Temperature,  Heat  treatment. 

A  review  and  analyses  is  presented  of  the  tungsten  sheet 
rolling  program  performed  by  the  Fansteel  Metallurgical 
Corporation  for  the  Department  of  the  Navy.    Emphasis 
placed  on  detailing  the  procedures  which  were  evolved  for 
the  production  of  113  plates  and  sheets  of  various  gages. 
These  materials  are  now  being  evaluated  for  physical  and 
mechanical  properties  as  vrell  as  for  formabillty  charac- 
teristics on  three  other  current  Navy  programs.   (Author) 


AD-606  117  Dlv.    26 

OTS  Prtoes:  HC  $1.00/MF  $0.50 

Frebank  Co.,  Glendale,  Calif. 

QUARTERLY  PROGRESS  REPORT,  NOVEMBER  1, 
1960-FEBRUARY  1,  1961.    DEVELOPMENT  OF  A  NON- 
MODULATING  GAS  PRESSURE  REGULATOR  AND  A  SNAP- 
ACTION  RELIEF  VALVE    , 
by  M.  D.  Ferguson.    1  Feb  61,  18p 
Frebank-429-8-0054 
Contract  AF04  647  429 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Pre88ure  regulators.  Pneumatic  valves), 
(♦Safety  valves.  Design),  Valves,  Gases,  Pressure, 
Performance  (Engineering),  Bfechanical  engineering. 

The  limitations  of  the  snap  action  concept  for  pressure 
regulation  are  discussed.   A  possible  solution  is  provided 
for  a  vibration  resistant  modulating  regulator.   A  relief 
valve  Is  developed  with  the  excessive  friction  and  possible 
setting  shifts  with  vibration  being  the  remaining  problems. 
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AD-605  138  Dlv.    27,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

Arde-PorUand.  Inc.,  Paramus.  N.  J. 

DEVELOPMENT  OF  ULTRA-HBH  STRENGTH  ROCKET 

MOTOR  CASES  BY  CRYOGENIC  STiBTCH  FORMINO  AND 

COOLED  SOLID  PROPELLANT  ROQKET  NOZZLES. 

Progress  rept  no.  7,  21  Dec  60-20  Jan  61, 

by  R.  H.  A^r.    20  Jan  61,  20p 

Contract  DA30  069ORD3099  1 1 

1 1    Unclassified  report 

Descriptors!  (•Rocket  cases,  Stretak  forming),  (*Rock8t 
motor  nozzles.  Cooling),  (♦Stretch  forming.  Cryogenics), 
Pressure,  Welding,  FaUure  (Mechaiiios),  Stainless  steel. 
Austenlte,  Niobium  alloys.  Aluminum  alloys.  Rocket 
motors  (SoUd  propellant).  Film  oooUng,  Coolants, 
Lithium,  Molybdenum.  Injectors,  Liquid  metal  coolants. 
Sprays,  Storage  tanks. 

This  npoTt  gives  an  account  of  progress  for  the  period 
December  21,  1960  to  January  20,  1961.   The  information  is 
presented  in  two  (2)  sections.   The  first  section  describes 
the  work  performed  on  Task  A,  Development  of  Ultra-Hi^ 
Strength  Rocket  Cases  by  Cryogenic  3tretch  Forming.    The 
second  section  reports  progress  on  Task  B,  Cooled  Solid 
Propellant  Rocket  Nozzles. 


AD-605  422  Dlv.   27,  14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Atlantic  Research  Corp.,  Alexandria,  Va. 

FEASIBIUTY  DEMONSTRATION  OF  PYROLYTIC 

GRAPHITE  COATED  NOZZLES. 

Quarterly  progress  rqrt.  no.  2,  1  Ma^«-31  Jul  64, 

l^  James  D.  Batchelor.   18  Aug  64,  Xp 

Contract  AF04  611  9708,  ProJ.  3059 

RPL  TDR64  129 

Unclassified  report 

Descr^'tors:  (•Rocket  motor  nozzles.  Coatings), 
(•Pyrolytlc  graphite.  Rocket  motor  nozzles),  (•Coatings, 
Rocket  motor  nozzles).  Solid  rocket  propellants.  Feasi- 
bility studies.  Nozzle  inserts.  Erosion,  Fracture  (Me- 
chanics), Thermal  properties,  Madietnatical  analysis. 
Tests,  Design,  Thermal  insulation,  Thicknesn.  Gri^hlte, 
Heat  transfer. 

The  objective  of  this  program  is  to  demonstrate  the 
feasibility  of  pyrolytlc  graphite  coatlQgs  for  use  In  uncooled 
solid  propellant  rocket  nozzles  under  very  severe  operating 
conditions.   The  excellent  serviceability  of  pyrolytlc 
graphite  coatings  in  1/2-lnch  diameter  nozzles  was  demon- 
strated in  prior  work  with  propellants  having  flame  tempera- 
tures from  5500  to  6500F.   In  the  current  work,  nozzles  of 
1.1-lnch  and  2.3-inch  diameter  are  to  l>e  tested  with  a  6500F 
propellant.   Delamlnation  cracks  in  coatings  deposited  on  ttie 
sub-scale  nozzle  inserts  continued  to  be  a  problem.   In  the 
second  sub-scale  motor  test,  a  66-mll  coating  was  com- 
pletely removed  during  the  83-8ocond  firing  duration. 
Coating  failure  by  edge  spalling  was  again  indicated.   A 
continuing  effort  is  being  made,  including  work  on  full-scale 
Inserts,  to  eliminate  the  cracking  problem.   Stress  analyses 
of  both  free-standing  and  composite  cylinders  were  carried 
out  to  define  the  effects  of  geometric  variables,  but  no 
■tresses  were  found  to  satisfactorily  e«q>laln  the  observed 
oraoks.   More  involved  stress  analysts  is  under 
consideration.  (Author) 


PROPULSION  SYSTEMS  -  Division  27 


AD-605  423  Dlv.   27,  14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Atlantic  Research  Corp.,  Alexandria,  Va. 

BEHAVIOR  OF  NOZZLE  MATERIALS  UNDER  EXTREME 

ROCKET  MOTOR  ENVIRONMENT. 

Quarterly  progress  rept.  no.  1,  1  May-31  Jul  64, 

by  J.  D.  Batchelor,  J.  B.  Moiphy,  and  E.  L.  Olcott. 

Aug  64,  16p 

Contract  NOwe4  0393c  Unclassified  report 

Descriptors:  (*Rocket  motor  nozzles.  Materials), 
(•Carbides,  Rocket  motor  nozzles).  (•Gn^jbite.  Rocket 
motor  nozzles).  Rocket  motors  (solid  propellanQ,  Heat 
resistant  materials.  Ceramic  materials.  Refractory  metals. 
Chemical  reactions.  Thermal  properties,  Heat  exchange. 
Mechanical  properties.  Test  metiiods.  Design,  Plasma 
physics.  Nitrogen,  Hydrogen,  Carbon  dioxide.   Erosion. 
Environmental  tests.  Test  equipment. 

The  program  is  a  research  investigation  of  the  behavior 
of  rocket  nozzle  materials  under  extreme  rocket  motor 
environments.   The  environments  of  particular  Interest  are 
those  associated  wiOi  uncooled  nozzle  service  in  advanced 
or  future  solid  propellant  rocket  motors.   Principal  em- 
phasis is  placed  on  graphitic  materials,  high-melting  car- 
bides, and  the  most  refractory  metals.   Chemical  reac- 
tions effects  of  the  propellant  exhaust  environment  on  tiiese 
materials  are  studied  as  well  as  thermal  and  mechanical 
factors.   Methods  of  reducing  or  controlling  deleterious 
effects  are  also  of  interest.   A  plasma  torch  test  technique 
which  e^qposes  the  bore  of  a  tubular  specimen  to  a  high 
heat  flux  and  a  high  velocity  of  selected  gas  mixtures  was 
conceived  and  developed. 


AD-605  452 
OTS  Prices: 


Dlv.    27,  9,  25 
HC  $2.00/MF  $0.50 


Bolt,  Beranek  and  Newman,  Inc.,  Cambridge,  Mass. 

ACOUSnc  LOSSES  IN  A  RESONATOR  WITH  STEADY 

GAS  FLOW. 

Technical  rept.  no.  2. 

Jun  64,  49p   BBN-1142 

Contract  DA19  020AMC5755R  Unclassified  report 

Descriptors:  (•Rocket  motors.  Acoustic  properties). 
(•Acoustics.  Rocket  motor  noise),  Gas  flow.  Resonance. 
Attenuation,  Rocket  propellants,  Stablll^,  Models 
(Simulations). 

Measurements  have  been  made  of  the  acoustic  losses  In  a 
resonator  with  a  small  vent,  and  their  depend«ice  on  the 
i^d  of  steady  flow  through  the  system  and  on  the  position 
of  the  vent.   The  resonator  is  a  closed  circular  cylinder, 
resonant  in  the  fundamental  planewave  mode,  with  a  vent 
through  the  wall  near  the  center.   Steady  gas  flow  is  intro- 
duced at  one  end  through  a  slightly  porous  piston  vi^ose  vi- 
bration also  generates  sound.   Losses  are  determined 
from  the  rate  of  decay  of  pressure.   SignlQcant  flow-depend- 
ent loss  attributable  to  toe  vent  is  found  for  flow  speeds  in 
the  vent  exceeding  about  0.02  times  the  sound  speed.    The 
loss  depends  on  vent  position.  Good  quantlUtive  prediction 
of  this  loss,  at  flow  velocities  above  a  critical  value,  can  be 
made  from  a  theoiy  based  on  the  characteristics  of  quasi- 
steady  fluid  efflux  from  an  orifice  (total  pressure  quadratic 
in  total  flow).  (Author) 


AD-605  491  Dlv.   27,  10*,  12,  30 

OTS  Prices:  HC  $&.00/MF  $1.00 


Rodtetdyne,  Canoga  Park,  Callt 
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Division  27  •  PROPULSION  SYSTEIMS 


TOTAL  IMPULSE  MBASURING  SYSTEM  FOR  SOLID-PRO- 

PELLANT  ROCKET  ENGINE. 

Final  rept., 

by  V.  C.  Plane.    Apr  64,  170p 

Contract  AF04  6U  8515,  Proj.  38S0,  Task  3850306 

RPL  TDR64  110 

Unclaaalfled  report 

Descriptors:  (*Rocket  motors  (Solid  propellant).  Captive 
tests),  (measuring  devices  (Electrical  and  Electroalc), 
Rocket  propulsion).  Solid  rocket  propellants.  Burning  rate. 
Thrust.  Measurement,  Test  equ^ment. 

The  culmination  of  all  efforts  in  the  program  was  the  opera- 
tional emplacement  of  a  solid  propellant  total  Impulse 
measurement  system  with  a  total  error  less  than  0.1%  in  the 
thrust  range  1500  -  10,000  pounds  and  propellant  burning  time 
range  2-10  seconds.   The  achievement  of  ttiis  objective  not 
only  supplied  the  apparatus  needed  to  obtain  significant 
advances  in  the  field  of  solid  propellant  performance  deter- 
minations, but  also  clearly  demonstrated  that  a  considerable 
Improvement  is  realizable  in  general  iest  stand  design, 
where  accuracy  of  measurements  is  the  primary  concern. 
(Auttior) 


AD-605  503  Dlv.    27,  31 

OTS  Prices:  HC  $2.00/MF  $0.50 

Mechanical  Technology,  Inc..  Latham.  N.  Y. 
EXPERIMENTAL  INVESTKATION  OF  A  STEAM  LUBRI- 
CATED JOURNAL  BEARING. 
Interim  progress  rept., 

by  J.  S.  Meacher.    1  Aug  64,  49p  MTI-64TR40 
Contract  Nonr3731  OOFBM 

Unclassified  report 

Descriptors:  (^Journal  bearings.  Lubrication),  (*Steam, 
Lubricants),  Tests,  Loading  (Mechanics),  Performance 
(Engineering),  Gas  flow. 

Apparatus  and  preliminary  testing  for  the  experimental 
investigation  of  a  steam  lubricated  Journal  bearing  is  de- 
scribed.  The  test  bearing  is  an  externally  pressurized, 
double-row,  orifice  compensated  type,  3.0  Inches  in  dlamete 
and  3.0  Inches  in  length.   The  work  is  a  continuation  of  a 
8tu(ty  of  process  fluid  lubrication  wherein  the  performance 
of  a  steam  lubricated  thrust  bearing  was  previously  investi- 
gated and  reported  (AD-418  416).   The  work  Is  directed 
toward  the  development  of  process  fMd  lubricated  bearings 
for  shipboard  t^jpllcation.   Steam  was  therefore  considered 
to  be  the  lubricant  fluid  with  most  potential  for  practical 
application.   The  choice  of  an  externally  pressurized  test 
bearing,  rather  than  a  hydrodynamic  type,  was  based  on  the 
load  capacity  requirements  of  probable  slilpboard  iqipllca- 
tlons.   Preliminary  tests  were  conducted  at  room  tempera- 
ture and  at  400F  using  nltrogm  instead  of  steam  as  lubri- 
cant.  A  base  line  of  bearing  performance  was  thus  es- 
tablished for  comparison  with  future  performance  with 
steam  at  various  conditions.  (Author) 


AD-605  686 
OTS  Prices: 


DlT.   27.  12 
HC  $4.00/MF  ^.75 


bstrumentation  Lab.,  Mass.  Inst,  of  Tech.,  Cambridge. 
THE  DYNAMICS  OF  ROCKET-POWERED  VEHICLES, 
toy  John  A.  Thorpe  and  Richard  C.  Hutchinson.   Feb  59, 
10^   R-206 
Ccmtract  AF04  647  303.  Pro].  52  156 

Unclassified  report 

Descriptors:  (*Rocket  propulsion.  Motion),  Dlfferoitlal 
e<7iations.  Corlolls  effect.  Vector  analysis.  Aerodynamic 
characteristics.  Fuels.  Sloshing.  Elasfioity.  Fluid 
(lynamlc  properties.  Momentum.  Rotation.  Matrix  algebra. 


The  report  presents  a  set  of  differential  equations  de- 
scribing the  motion  cf  a  rocket-powered  vehicle.  These 
equations  are  derived  from  Newton's  second  and  third  laws 
d  motion.  The  treatment  Implicitly  Includes  the  effects  at 
aerodynamics,  bending,  and  fuel  sloshing.   However,  for 
application  to  particular  problems,  the  theory  of  elasticity 
and  of  fluid  dynamics  (which  can  be  found  in  standard  texts) 
must  be  combined  with  the  theory  of  rocket-powered  motion. 
Also  presented.  In  the  form  of  appeodloes,  is  some  of  the 
mathematical  baokgrouDd  found  to  be  usefkil  In  the  derlvatioa 
of  the  equatloas  for  rookat-powered  mottoo.  (Author) 


AD-606  692  Dlv.   27,  10 

OTS  Prices:  HC  $1.00/MF  $0.50 

British  Internal  Combustion  Engine  Research  Assodatlflii, 

Ltd.,  Slough  (England). 

COMBUSTION  IN  DIESEL  ENGINES. 

A  T  R  rept.  no.  4,  1  Aug  63-31  Jul  64. 

tV  W.  P.  Mansfield.   7  Sep  64.  1^ 

Contract  DA91  591EUC2974 


Uaolasstfled  report 


See  also  AD-439  447. 


Descriptors:  («Dle8el  engines.  Combustion).  (•Fuel  sys- 
tems. Diesel  engines).  Fuel  injectors.  Fuel  sprays.  Igni- 
tion lag.  Fuel  oonsunqition.  Performance  (Engineering), 
Great  Britain. 

The  report  describes  the  effect  of  low  compression  tem- 
peratures in  dlesel  engines  with  various  combustion  sys- 
tems aixl  some  attenqits  that  have  been  made  to  Improve 
combustion  under  these  conditions.  (Autlior) 


AD-605  770  Dlv.    27,  14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Atlantic  Research  Corp.,  Alexandria,  Va. 

DEVELOPMENT  AND  EVALUATION  OF  SOLID 

PROPELLANT  ROCKET  MOTOR  CASB  INSULATING 

MATERIALS  SYSTEM. 

Quarterly  progress  rept.  no.  2,  1  Jun-31  Aug  59, 

by  James  D.  Batchelor.  15  Sep  59,  16p 

Contract  AF33  616  6316,  Task  73500 

Unclassified  report 

Descriptors:  (*Rooket  motors  (Solid  Propellant). 
Thermal  insulation),  (*Thermal  Insulation,  Rocket 
cases).  Ablation,  Test  methods,  Thermal  conductivity, 
Mechanical  properties,  Refractory  materials,  Impregna- 
tion, Asbestos,  Phenolic  plastics.  Laminates.  Binders, 
Aluminates,  Epoxy  plastics.  Amino  plastics.  Silicone 
plastics,  Furan  resins.  Vegetable  oils.  Graphite,  Carbon. 
Silicon  compounds.  Carbides. 

The  objective  of  this  program  is  to  improve  the  capabil- 
ities of  rocket  motors  using  end-burning  grains  throu^: 

(1)  development  of  laboratory  test  procedures  to  be  used 
as  criteria  for  the  evaluation  of  Insulating  materials,  and 

(2)  development  of  materials  for  aiiplicatlon  as  motor  case 
Insulation.   The  development  of  the  four  laboratory  test 
proceudres  has  continued.    In  the  material  development 
phase  of  the  program,  a  new  evaluation  series  was  started 
which  will  define  the  relative  merits  of  several  resin 
binder  materials  according  to  their  ability  to  minimize 
heating  of  the  substructure  during  ablation.   A  comparison 
will  be  made  by  subjecting  panels  of  refractory  solids 
Impregnated  with  the  various  resins  to  an  aocyacetylene 
torch  test.   (Author) 

AD-605  792  Dlv.   27 

OTS  Prices:  HC  f  2.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 


184 


THE  ATTAINABILITY  OF  THE  SrA|«S 

I   Unolanifled  report 

me  Erreiohbarkrtt  der  Flxrtm«,  trins.  of  mono,  (paper) 
jaad^at^e  Inter^aUooU  A.tr««„ttoi|l  Congr^s  (no^T^ 

De«jriptors:  (•Space  propulsion,  Ptntons).  (*Space  fliaht. 
^^lj*^^:!\''  Velocity).  Qu«,tum  meliiluSsTReh? 
ttj^theoiy.  Electric  propulsion.  FeMlblllfy  studies. 


2Lni5rS?^!l  qutttam-rockets  kave  Jet-velocities 
•QMal  to  the  vetocity  of  light,  so  that  rtao  their  flight  veloci- 
Sf-^*';  •""?•«?  ^  °P«c  velocity.   Frt»n  the  uW.  of 

^!!!f°M*°?*"^*'  **••"  *°^  '«>"«*  «»»*  tt»  limited 
tamwn  llfe-ttme  and  the  limited  mass-ratio  of  the  rocket 

T^^i^ll"^"  !l  "°°'*  *^^  °'  "K***  y^"^'  l-e-  over 
•  v«y  llmlt«l  space  of  our  galaxy  and  to  the  very  next  fixed 

^«o.^.   From  the  Uws  of  rolativistic  mechis  howJ^r 

SS^^Sf  *°"  '"y  °*"  optlo-velocltles  a  oonsideraST 
dUatton  of  proper  time  on  board  of  the  vehicle  rela- 

i"^^-^^*!^  ^''  "o  «»at  lift  of  the  crew  and 
actton  of  the  rodwt-motor  occur  slower,  than  would  corre- 

K5Lf"Hr*'^.S°^*"^-   F«>a  this  toUows  that 
SSf  ^v"f*""P"  of  the  crew  «Ml  with  limited  mass-ratios 
oftte  rocket,  eveij  thinkable  distance  In  space,  up  to  the 
«*uUe  mlUtons  of  light-years  distant  can  tacivSrSl.  i 
toat.  expressed  In  technical  terms,  and  from  the  stan<toSit  of 
tte  cr^.  the  vehicle  seems  to  be  able  to  move  wlto^Se?- 
able  super  optic-velocity.  (Author)  »»«»wBr- 


AD-605  853  Dlv.    27 

OTS  Prices:  HC  $5.00/MF  $1.00 

Rocketdyne.  Canoga  Park,  Calif. 

TOTAL  IMPULSE  MEASURING  SYOTeU  FOR  SOLID- 
PROPBLLANT  ROCKET  ENGINE:  PHASE  I  REPORT 
by  V.  C.  Plane.  Jun  63.  160p  Booketdyne-R-5162 
Contract  AF04  611  8616,  ProJ.  3850.  Task  3850306 
RPLTDH64  108  Pp  »obw«*d 

I  VBolaaslfied  report 

Descriptors:  (*Thrust.  Measurement),  (*Rocket  motors 
(SoUd  propeUanQ.  Thrust),  Site  selectkm.  Electrical 
ecyilpment.  Dynamics.  Mathematical  soalysls.  Design. 

Discusskm  and  results  of  three  main  coasideratlons  are 
presented:   (1)  stu4y  and  discussion  of  the  use  site  and  ex- 
isting measurement  system  at  EAFB.  wtth  recommendations 
tor  the  InstaUatlon  of  the  Rocketdyne  system:  (2)  general 
and  applied  mathematical  analyses  of  spring-mass  total 
Impulse  measurement  systems;  and  (3)  mechanical  and 
electrical  design  of  the  Rocketdyne  system  to  be  oonstrwted. 
^?eciflo  remits  of  these  s^arate  but  rilated  program  efforts 
are.  respectively:  (1)  concurrence  with  the  general  approach 
taken  in  the  existing  EAFB  system,  but  dlsagreemeot  with 
some  specific  design.  InstaUatlon.  and  operational  feahires 
rtTtee  system:  (2)  new  and  original  mathematical  analyses 
whose  results  Justify  the  Rodcet^yne  approach  to  the  measuz«- 
ment  problem:  and  (3)  new  and  original  mechanical  and 
electrical  oompooeat  designs.  (Author) 


AD-606  884  Dlv.   27,  9 

OTS  Prioesi  HC  $1.00/MF  $0.50 

Foreign  Tech.  DIt.,  Air  Force  Qystams  Oommand. 

Wright-Patterson  AFB.  Ohto. 

TOWARD  THE  DESWN  OF  A  TURBINE  WITH  VARIABLB 

PARAMETERS  AT  THE  INLET,  "~~»*.» 

by  L  S.  Lyubchenko.    21  May  64.  20p 

FTD  MT63  294:  TT  64  71408 


^  I  wliBsified  report 


PROPULSION  SYSTEMS  -  Division  27 


Edited  machine  trans,  of  Izvestlya  Vysshlkh  Uohefanykh 
Zavedenil.  Avlatskmnaya  Trithnlka  (USSR)  1962,  v.  6, 
no.  4,  p.  129-138. 

Desc^rtors:  (*Gas  tortlne  blades.  Design).  Torbfate 
Uades.  Alroraft  engines.  Temperature,  Axial-flow  tur- 
Wnes,  Gas  flow.  Nozzles,  Stagnation  point.  One-dlmen- 
stonal  flow.  Velocity,  Dlffenentlal  equattons.  USSR. 

The  blade  design  for  aviation  turbines  relating  to  fb» 
overall  parameton  at  the  Inlet  to  that  stage  and  the  re- 
sulting output  is  discussed. 


AD-605  887  Dlv.    27,  9 

OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Foroe  Systems  Command. 
Wright-Patterson  AFB,  CMito. 

2?,^'?^*'"°°^^  °'  HIGHER  EDUCATION,  MACHINB 
BUILODJO,  1963,  NO.  1:   SELECTED  ARTICLES.      ^^ 
by  V.  L.  Ivanov  and  V.  S.  Beknev.   6  iter  64.  San 
FTD  MT6S  203:  TT  64  71411 

Unclassified  report 

Edited  machine  trans,  of  Izvestlya  Vysshlkh  Uchebnykh 
Zavedenil.   Mashinostroenie  (USSR)  1963.  no.  1.  p.  97-116. 

Descr^^tore:  (♦Turbhw  blades.  Cooling).  (♦Axial-flow 
oompressore.  Design),  Nozzles.  Air  cooled.  Thermal 

SrSf?^!/^**  ''°*'  "«"^  transfer.  Gas  turbines.  Rotor 
blades  (Turbomaohlnery),  Reynolds  number.  USSR. 

Contents:  On  the  calculation  of  air  ooollng  of  a  nozzle 
blade,  by  V.  L.  Ivanov;  Certain  feahires  of  calculation  and 
design  of  axial  compressors  at  small  Reynolds  numben, 
by  V.  S.  Bdmev. 


AD-605  986  Dlv.    27 

OTS  Prices:  HC  $2.00/MF$0.50 

%>ace  Technology  Labs..  Inc..  Los  Angeles.  Calif. 
WEIGHT  AND  BALANCE  CONTROL  DATA  FOR 
LIQUID  ROCKET  PROPULSION  SYSTEMS. 
STL  technical  requirements  document, 
by  R.  D.  DeLauer.   15  Nov  60,  44p 
STL-T2-8(7720.6-67) 

Unclassified  report 

Desoriptorsi  (*RodEet  moton  (Liquid  propellant). 
Data),  (*Oulded  missile  (Surface-to-surface),  PrOTulslon). 
Air  Force,  Weight.  StablUty,  Control,  Design.  Construc- 
tion. Reports. 

This  document  covers  the  requirements  for  data  to  be 
used  in  establishing  and  mahitalnhig  weight  and  balance 
control  of  liquid  nxdcet  propulston  systems  during  deslsn 
and  construction.   (Author) 


AD-606  033  Dlv.   27.  1.  30 

OTS  Prices:  HC  $4.00AIF  $1.00 

General  Electric  Co.,  West  Lynn,  Mass. 

PROCBSSINO  OF  ENGINE  DATA  FOR  DEVELOPMENT 

OF  TURBOJET  BNQINB  ANALYZER.    PART  L    PROCE88- 

ING  OF  J79-7  ACCELERATED  SERVICE  AND  J79-7A 

ENGINE  DURABILITY  TBOT  DATA. 

Final  rept  Part  1. 

by  M.  B.  Douglass.   Aug  64.  132p 

Cootnct  AF33  657  U043,  ProJ.  3147,  Task  814708 

SBQ  TDR64  11  PI 

Unclassified  report 
Descripton:  (^Turbojet  engines.  Performance 
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Division  27  •  PROPULSION  SYSTEMS 


(Eiigiiieeriii|0)>  (*J0t  engines.  Test  methods,  Thermo- 
dynamics, Degradation,  Measurement,  Identification, 
Inlet  guide  vanes.  Combustion  chamber  lines.  Turbines, 
Temperature,  Pressure,  Numerical  methods  and 
procedures,  Griq)bics,  Analysis,  Data,  Maintenance. 

This  report  describes  a  method  of  determining  the 
condition  of  jet  engines  through  the  measurement  of 
performance  sensitive  parameters,  and  shows  the  results 
of  applying  the  analysis  techniques  to  data  acquired 
during  accelerated  service  tests  of  a  J79-7  engine  in  an 


F104  airplane.   The  results  of  the  evaluation  are  encourag- 
ing in  that  minor  deteriorations  not  observed  by  either 
pilot  or  ground  crew  but  discovered  on  schedule  detailed 
inspection  were  properly  indicate  by  the  fault  isolation 
techniques.    More  data  on  more  en|^es  is  required  to 
establish  more  clearly  that  the  deteriorations  taHng  p}«c« 
in  service  will  be  detected  by  thermodynamic  measure- 
ments, and  to  define  more  surely  the  parameter  limits 
that  are  indicative  of  deterioration  requiring  maintenance 
action.  (Author) 
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28.  Psychology  and  Human 
Engineering 


U*B 


AD-605  131  Div.    28,  23 

OTS  Prices:  HC  $1.00/MF  $0.50 

University  of  Southern  California, 

PROJECT  ON  APTITUDES  OF  tUD^ 

PERSONNEL. 

Final  rept., 

by  J.  P.  QulUbrd.    31  Deo  59,  6p 

Contract  N6onr23810 


Angeles. 
LEVEL 


Unclaaslfled  rqwrt 


Research  on  this  proj.  continues  un^r  Cootract  Nonr228  20 

Descriptors:  (* Aptitude  tests.  Offliser  personnel),  (*MlllUry 
personnel.  Aptitude  tests).  Reasoning,  Intelligence  tests. 
Leadership,  Personality,  Training,  Factor  analysis. 
Correlation  techniques.  Coast  Guard.  Marine  Coips, 
Naval  personnel.  1 

This  project  sought  to  establish  the  eodstence  of 
separable  InteUectual  abilities.   The  typical  study  began 
with  the  formulation  of  hypotheses  as  to  the  nature  of 
certain  abilities.    Known  tests  were  used  or  modified,  and 
many  new  tests  were  developed  as  measures  of  ttie 
hypothesized  abilities.    The  resulting  test  battery  was 
administered  to  a  sample  of  young  adult  males,  usually 
military  officer  candidates.   The  sample  sizes  ranged  from 
approximately  200  to  450  for  different  studies.    Scores  from 
the  tests  were  intercorrelated,  and  the  correlations 
factor-analyzed.    Centroid  factors  ware  rotated  orthogonaUy 
to  maximize  simple  structure,  positive  manifold,  and 
psychological  Inteipretablllty. 


AD-605  132  Div.    28 

OTS  Prices:  HC  $1.00/MF  $0.50 

University  of  Southern  California,  Los  Angeles. 
A  FACTOR-ANALYTIC  APPROACH  tPO  PROBLEM 
SOLVING,  ^ 

by  Philip  R.  Merrlfleld-    1956,  9p 
Contract  N6onr23810 

Jnclassified  report 

Presented  at  the  meetings  of  the  Western  Psychological 
Association,  Berkeley.  Calif.,  29-31  Mar  56. 

Descriptors:  (•Psychometrics,  Aptitude  tests),  (♦Decision 
making.  Factor  analysis),  Learning,  Reasoning,  Behavior. 

Certain  of  the  complex  processes  referred  to  generlcally 
as  problem  solving  are  analyzed  logically,  in  a  manner 
somewhat  different  from  the  analyses  of  previous  investi- 
gators, with  the  objective  of  relating  critical  phases  of  the 
process  to  some  of  the  intellectual  aptitudes  that  have  been 
identified  by  factor  analysis.  (Author) 


AD-605  147  Div.   28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Arizona  State  Univ.,  Tenq;>e. 

OPERANT  LEARNING  PRINICIPLES 

COMMUNICATION. 

Technical  rept.  no.  26, 

by  Arthur  W.  Staats.   Feb  64,  18p 

Contract  Noiir2794  02 


slfied  report 


Report  on  Psychological  Processes  In  Language 
Communication. 


Descriptors:  (nrerbal  behavior.  Conditioned  reflex), 
(•Learning  Verbal  behavior),  (•Social  communication. 
Conditioned  reflex),  Stimulation,  Reaction  (Psychology) 
Motor  reactions.  Language,  Word  association.  Auditory 
signals.  Behavior,  Psychometrics. 

It  was  suggested  that  one  type  of  oommunlcatt<m  may  be 
accounted  for  through  the  appUcation  of  learning  principles, 
in  this  case  the  principles  of  respondent  conSttbnlng  aid 
me<flated  generaUzation.  In  this  discussion,  verbalcom- 
munlcation  is  considered  as  the  presentation  of  stimuU  to  a 
^'♦t^.r'i?!?"*^?  ^  formation  of  new  S-R  mechanisms, 
«»i^*!i^^4**"°°  "^  previously  acquired  S-R  mechanisms. 
Since  tt>e  discussion  is  limited  to  certain  types  of  verbal 
oommunlcation^BlUier  the  stimulus  or  response  involved,  oi 


AD-605  148  Div.    28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Arizona  State  Univ.,  Tenqw. 

THE  USE  OF  CHAIN  SCHEDULES  IN  THE  STUDY  OF 
REmFORCEMENT  VARIABLES  IN  A  READING  TASK. 
Technical  rept.  no.  25, 

wlA^'^^^f^'^'i"'**?'  ^  ^^^'  ^-  G"y«»  Osborne. 
William  D.  Qulnn,  and  Karl  A.  Mlnke.  Jul  63,  16p 

C(»itract  N<«r2794  02 

Unclassified  report 

Report  on  Psychological  Processes  in  Language  Communi- 
cation, prepared  in  cooperation  with  the  National  Inst,  of 
Mental  Health  and  the  Office  of  Vocational  RehablUtation. 

Descriptors:  (•Reading,  Psychometrics),  (•Learning, 
Reading),  Job  analysis.  Analysis  of  variance.  Scheduling, 
Reaction  (Psychology),  Performance  tests.  Language. 

The  study's  purpose  was  two-fold:  first,  to  estabUsh 
^o  !r®''  "*®  "*"*^  response  characteristics  associated  with 
FR  (fixed  ratio)  schedules  would  be  obtained  in  the  readinjt 
acquisition  task;  and.  secondly,  to  see  to  what  length  FRre- 
sponding  could  be  carried  before  deterioration  Inperform- 
ance  occurred. 


AD-605  149  Dlv.   28 

OTS  Prices:  HC  $2.00/MF  $0.50 

Arizona  State  Univ.,  Tempo. 

^JP.^.^  ^*^  ^  STRATEGY  FOR  THE  EXTENSION  OF 
LEARNING  PRINCIPLES  TO  PROBLEMS  OF  HUMAN 
BEHAVIOR.  ""««*« 

Technical  rept.  no.  24, 

by  Arthur  W.  Staats.   May  63,  36p 

Contract  Nonr2794  02 

Unclassified  report 

R^wrt  on  Psychological  Processes  in  Lansuase 
Communication.  *    * 

Descriptors:  (•Reading,  Psychometrics),  (*Learning, 
Reading),  Job  analysis.  Verbal  behavior,  Analysiscrf  vari- 
ance. Reaction  (Psychology),  Language. 

A  study  was  made  on  the  learning  principles  involved  in 
reading  acquisition,  wltti  en^hasis  on  the  effect  of  rein- 
1^^!!^°'®^*  ^f  ^°«io°  was  made  of  these  principles  to  the 
solution  of  problems  of  human  behavior.  ^       •«  uie 


AD-605  150  Dlv.   28,  32 

OTS  Prices:  HC  $1.00/MF  $0.50 


Arizona  State  Univ.,  Tempe. 
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CX>NIXTIONBD  STIMULI.  CONDITIONED  REINFORCERS. 

AND  WORD  MEANING. 

Technical  rept.  no.  27, 

by  Arthur  W.  Staats.    Feb  64,  18p 

Contnct  N0Dra794  02 

Unclassified  report 

Report  on  Psychological  Processes  in  Language 
Communication. 

Descriptors:  (*Coodltioned  reflex.  Learning),  (*Word  asso- 
ciation. Conditioned  reflex),  Verbal  behavior.  Language, 
Analysis,  Reaction  (Psychology). 

It  was  suggested  Qiat  some  unconditioned  stlmtill  are  also 
primary  relnforcers,  or  UCSR.    When  this  Is  the  case,  the 
response  elicited  will  be  conditioned  to  any  neutral  stimulus 
with  which  the  UCSR  is  paired.  In  that  case  the  neutral 
stimulus  will  become  a  conditioned  stimulus  in  the  sense 
that  It  will  now  elicit  the  response.   In  addition,  as  a  conse- 
quence of  this  condltlcxilng.  the  neutral  stimulus  will  acquire 
the  reinforcement  value  of  the  UCSR,  thus  becoming  a  con- 
ditioned reinforcing  stimulus.   Hl^ier-order  conditioning  of 
Oiese  eliciting  and  reinforcing  properties  can  also  occur 
from  a  conditioned  reinforcing  stimulus  to  a  new  neutral 
stimulus.   In  the  area  of  language,  extension  of  these  princi- 
ples suggests  that  words  may  become  conditioned  eliciting 
stimuli,  and  as  a  consequence  will  also  be  conditioned  re- 
inforcing stimulL   It  was  suggested  that  measures  of  evalua- 
tive word  meaning,  which  have  been  referred  to  the  eliciting 
property  of  words,  would  also  give  indications  of  reinforcing 
value.   Several  sources  of  empirical  support  for  these  ex- 
pectations were  described.  (Author) 


AD-605  151  Div.   28,  6 

OTS  Prices:  HC  $4.00/MF  $0.75 

Human  Resources  Research  Ofnce,  George  Washington 
Univ.,  Washington,  D.  C. 

THE  EFFECTS  OF  PAIRING,  REST  INTERVALS,  SIGNAL 
RATE,  AND  TRANSFER  CONDITIONS  ON  VIGILANCE 
PERFORMANCE. 
Research  memo., 

by  Bruce  O.  Bergum  and  Donald  J.  Lefar.    Mar  62,  10^ 

Unclassified  report 

Under  contract  with  the  Departmmt  ci  the  Army. 

Descriptors:  (^Attention.  Perfonnance  (Human)),  (*Per- 
formance  (Human),  Analysis  of  variance).  Job  analysis, 
Groap  dynamics.  Factor  analysis.  Personality,  ScbeduUng, 
Monitors,  Display  systems.  Signals. 

Seven  e;q>erlments  were  conducted.  These  Included  com- 
parisons between  multiple  and  single  monitored  systems; 
paired  and  Isolated  monitors  at  high  and  at  low  signal  rates; 
spaced  and  massed  monitoring  at  high  and  at  low  signal 
rates;  a  comparison  between  spaced,  paired,  and  a  combina- 
tion of  spaced  and  paired  monitoring;  and  a  comparison  of 
transfer  effects  In  going  from  hig^  to  low  and  from  low  to 
hi^  signal  rates  in  terms  of  two  different  diq;>lay8.   The  re- 
sults of  these  studies  and  the  oooclusions  growing  out  of 
these  results  are  summarized  under  four  headings:   multiple 
monitoring,  spaced  monitoring,  q>aoed-palred  mooitorli^ 
and  transfer.  (Author) 


AD-605  243  DIv.    28,  16 

OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

INTERACTION  OF  SIMULTANEOUS  REACTION 

CONDITIONS  OF  HUMANS, 

^N.  Yu.  Aleksemko.    5  Aug  64.  44p 

PTD  TT64  282;  TT  64  71295 

Unolasslfled  report 


Unedited  rough  draft  trtns.  of  mono.  Vudmodelstvle 
Odnovremennykh  UspomyUi  Reaktsli  u  Cbeloveka.  Moscow. 
1963,  p.  1-41. 

Descriptors:  (^Conditioned  reflexes.  Reaction 
(Psychology)),  (•Reaction  (Psychology),  ConditlODed 
reflexes).  Reflexes.  Humans,  Motor  reactions. 
Stimulation.  Hands.  Motion.  USSR. 


AD-605  387  Dlv.    28,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Institute  of  Envlronmeotal  Psyohophysiology,  Univ.  of 

Massachusetts,  Amherst. 

THE  EFFECT  OF  VARIOUS  MODES  OF  REHEARSAL  ON 

SHORT-TERM  RECALL. 

Technical  rept., 

by  Mary  Eleanor  Lewis  and  Warren  H.  Telohner. 

U  Jun  64,  30p 

Contract  N61339  1303 

NAVTRADBVCEN  1303  1 

Unclassified  report 

Two  other  studies  performed  under  this  contract  are 
1303-2  and  1303-3,  dated  llJun  64. 

Descriptors:  (^Recall,  Performance  tests),  (*Declsion 
making.  Recall),  Perfbrmaaoe  (Human),  Stress  (•Psychol- 
ogy), Vision,  After-images,  Memory,  Character  recogni- 
tion. Retention,  Learning,  Auditory  signals.  Visual  signals. 
Radar  operators.  Systems  engineering.  Weapon  systems, 
Psychoi^slology,  Psychometrlcs. 

As  part  of  a  program  of  study  directed  to  improving  human- 
data  reception,  processing  and  storage,  this  activity  spon- 
sored experimental  research  to  investigate  three  variables: 
the  strategies  employed  by  human  subjects;  ttie  organlzatloa 
of  the  information  being  communicated;  and  the  characteris- 
tics of  the  display  Itself.   This  report  deals  with  the  human 
operation  of  rehearsing  briefly-perceived  alpha-nimierlc 
materlaL   The  results  support  the  conclusion  that,  under  cer- 
tain conditions  of  task  stress,  appropriate  rehearsal  can  im- 
prove ttiat  human  performance  which  is  a  function  of  short- 
term  memory  and,  thus.  In  a  man-machine  relationship,  im- 
prove system  performance.    Suggested  examples  are  given 
of  the  application  of  the  findings  within  a  military  context, 
e.g.,  radar-scqjw  monitoilng  within  a  Combat  Information 
Center  (CIC). 

AD-605  417  Div.   28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Educatlcmal  Testing  Service,  Princeton,  N.  J. 

JUDGMENTS  OF  VARIABILITT  IN  TWO  RESPONSE 

MODES. 

Technical  rept  and  research  bulletin, 

by  Albert  B.  Myers.    Aug  64,  lOp  RB-64-40 

Contract  Nonr2959  00 

Uaolasslfled  report 

Descriptors:  (*Racall,  Game  theory),  (*Deoislon  making, 
Game  Oieory),  Performance  (Human),  Analysis  of  variance. 
Reaction  (Psychology).  Verbal  behavior.  Perception 
(Psychology).  Social  communication.  Statistical  analysis. 
Mathematical  models.  Correlation  techniques.  Social 
psychology. 

Ss  played  a  sfauftleboard  bowling  game  in  wlilch  the  varia- 
bility of  their  performance  was  man^Mlated  by  E.   Two 
re^^xnse  modes  were  used  to  assess  the  Ss'  sensitivity  to 
difierences  in  variability:   recall  of  individual  scores  and 
verbal  report  of  consistency.   The  data  stqjported  the  hy- 
potheses that  statistical  tests  are  more  sensitive  to  differ- 
ences in  variability  than  are  the  responses  of  Ss  and  that 
most  of  the  individual  elements  in  a  naturally  occurring  dis- 
tribution of  variances  would  appear  lndlstli^(uishable  with 
respect  to  variability.  (Author) 
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AD-605  541  Dlv.    28 

OTS  Prices:  HC  $2.00/MF  $0.50 
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RAND  Corp..  Santa  Monica.  Calif. 
PERCEPTION,  COGNITION  AND  SCtGNCE, 
by  Nehemlah  Jordan.   Sep  61,  38p   F*->2444 

I       Unclassified  report 

Descriptors:  (*Perception  (Psychojilgy),  Social  psy- 
chology), (*Leamlng,  Perception  (Psychology)),  Psy- 
choiAyslology,  Sensory  perception.  StimuUtlon,  Behavior, 
Verbal  behavior.  Language. 

Brunswik's  description  of  what  must  take  place  in  tee  perc^)- 
tual  process  is  viewed  as  veridical  in  that  it  is  Independent 
of  existing  psychological  theories  and  of  eplstomological 
postulates  as  to  how  man  knows  what  he  knows  or  as  to 
what  science  Is.   Although  this  description  may  be  found 
incorrect  in  the  future,  it  is  to  be  expected  that  with  the 
increase  of  factual  knowledge  tod  conceptual  sophistication 
many  additional  details  may  be  added  to  it.   The  power  of 
this  description  Is  such  that  it  can  be  used  to  develop  a 
chain  of  thought  that  is  in  many  ways  in  opposition  to  ' 
Brunswik's  assusaptions  concerning  knowledge  and  science. 
&ich  a  development  is  attempted  in  this  paper. 


AD-605  542  Dlv.    28 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Coip..  Santa  Monioa.  Calif. 
IMBALANCE  IN  BALANCE  'THEORlf', 
by  Nebemlah  Jordan.   Nov  61,  22p  P 


psych* 


^72 

Unclassified  report 


lOtogy),  (*Social 
(Psychology),  Behavior, 


Descriptors:  (•Attitudes,  Social . 
psychology.  Attitudes).  Perception 
Soclometrics,  Language,  Theory. 

A  discussion  is  presented  on  Heider'a  concept  of  cogni- 
tive balance.   Articles  reviewing  the  theory  are  examined 
in  terms  of  their  academic  significance  hi  the  field  of 
social  psychology. 


AD-605  713  Div.    28. 

OTS  Prices:  HC  $2.00 AlF  $0.50 

Engineering  Psychok>gyLab.,  Univ.  oi  Pittsburgh,  Pa. 

INVESTIGATION  OF  MACHINE-ASSISTS  TO  OPERATOR 

PERFORMANCE:  SIGNAL  DETECTION  AND  TASK 

COMPLEXITY. 

Final  rept., 

by  Richard  A.  Regan  and  Wlaoa  A.  JuiU.  Jan  64,  32p 

Contract  Nonr624  11  I 

Unclassified  report 

Descriptors:  (•Human  engineering.  Htonitors),  (•Visual 
signals.  Monitors),  (•Attention.  Human  engineering), 
(•Performance  (Human),  Tracking),  Reaction  (Psycho- 
logy), Human  engineering.  Perception  (Psychology), 
Operators  (Personnel),  Character  recognition.  Display 
systems.  Analysis  of  variance.  Psychomotor  tests. 

The  initial  stages  of  the  project  consisted  of  a  review 
and  analysis  of  the  hunum  engineering  literature  to  Isolate 
general  machine-assist  principles  and  to  determine  im- 
plications for  application  to  the  machiae-alding  of  human 
performance.    A  series  of  Investigations  was  carried  out 
in  the  general  area  of  signal  detection  to  study  the  facilita- 
ting properties  of  overt  observing  resfOnses.  artificial 
signals  and  display  and  control  complcDdty  on  operator 
performance.   The  final  experiment  in  the  series  was  con- 
ducted to  investigate  the  effects  of  task  complexity  on 
decrement  over  time  in  the  performance  of  a  signal  detec- 
tion task.   The  independent  variables  consisted  of  variation 


in  signal  rate,  the  number  of  signal  sources  and  the  com- 
plexity of  the  required  post-detection  response.   Signals 
consisted  of  changes  in  repeatedly  presented  alphabetical 
characters.   Contrary  to  the  hypothesis  suggested  by  pre- 
vious investigations,  detection  performance  was  not  signlfi- 
canUy  Influenced  by  variations  In  task  complexity  as  mani- 
pulated in  this  study.    The  results  obtained  are  discussed 
in  terms  of  arousal  theory  and  in  terms  of  possible  per- 
formance-facilitating properties  of  familiar  symbolic 
StimulL    (Author) 


AD-605  752  Dlv.   28 

OTS  Prices:  HC  $2.00/MF  $0.50 

IXike  Univ.,  Durliam,  N.  C. 

THE  DECISION  TO  PARTICIPATE  IN  SMALL  GROUPS 

EXPERIMENTS:    PATTERNS  OF  SELF-DISCLOSURE 

AND  THE  VOLUNTEER. 

Technical  rept  no.  14, 

by  Thomas  Hood.   Sep  64,  26p 

Contract  NonrllSl  11 

Unclassified  report 

Descriptors:  (•PersonaUty,  Social  psychology),  (•Social 
psychology,  PersonaUty),  Behavtor.  Males.  Females, 
Psychometrics,  Group  dynamics,  Soclometrics,  Motivation, 
Analysis  of  variance. 

The  results  of  laboratory  studies  in  social  psychology 
are  critlred  as  unrepresentative  or  invalid.   The  first 
argument  is  that  the  volunteers  often  used  are  a  special  kind 
of  population.    Second,  the  volunteer  Is  thou^t  to  have  cer- 
tain characteristics  which  interact  with  the  variables  under 
observation  or  to  be  an  Informed  participant  who  trys  to  in- 
fluence the  results  of  the  ejqwrlment  according  to  his 
own  ideas.    CrisweU,  RIeckwi  and  Ome  all  note  that  the 
subject  may  respond  to  cues  or  other  than  the  variables 
manipulated  in  the  experiment.   Ome  suggests  that  subjects 
may  actuaUy  strive  to  aid  the  experimenter  In  confirming 
his  hypothesis.    All  of  these  observattons  raise  doubts  aSwt 
toe  use  of  volunteer  subjects  In  laboratory  experiments. 
These  doubts  have  led  to  attempts  to  understand  toe  volun- 
teering process  and  to  attempt  to  discover  toe  characteris- 
tics of  volunteers.   If  toe  variables  toat  effect  volunteering 
are  known,  toen  measures  of  control  can  be  Instituted 
when  volunteers  are  used  In  experlmente.   Studies  suggest 
toat  unconventionaUty  anxiety,  adjustment,  social  extra- 
version,  need  achievement,  autonomy  and  Intelllaence  are 
related  to  volunteering. 


AD-605  782  Dlv.    28 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  RESOLUTION  OF  COGNITIVE  CONFUCT  UNDER 

UNCERTAINTY,  A  CRITIQUE, 

by  Nebemlah  Jordan.   Sep  61.  6p  P-2442 

Unclassified  report 

Descriptors:  (•Reviews,  Decision  making),  (•Decision 
making.  Experimental  date),  (*Reasonhig,  Decision  making), 
Psychology.  Scientific  research. 

An  article  ^>pearlng  In  toe  May  1961  Issue  of  Human 
Relations,  by  Zajonc  and  Bumsteln  Is  reviewed.   Two  ex- 
perlmente on  toe  resolution  of  cognitive  conflict  under 
uncertainty  are  discussed.   Boto  wqwrimente  concern  the 
resolution  of  confllcte,  of  discrepancies,  between  prior  In- 
formation or  knowledge  and  new  information  in  toe  form  of 
messages.  In  boto  experlmente  toe  degree  of  certelnty  of 
toe  prior  information  Is  varied,  i.e..  Is  toe  Independent 
variable. 
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AD-605  854  Dlv.  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Florida  Univ.,  Galoesvllle. 

EFFECTS  OF  LEADERSHIP  STYLE  UPON  GROUP 

PERFORMANCE  AS  A  FUNCTION  OF  TASK  STRUCTURE. 

Technical  rept.  no.  3, 

by  Marvin  E.  Shaw  and  J.  Michael  Blum.    Aug  64,  14p 

Contract  Nonr580  11,  ProJ.  NR170  266 

Unclassified  report 

Descriptors:  ('Leadership,  Group  dynamics),  (*Group 
dynamics.  Leadership),  Behavior,  Attitudes,  Personality, 
Verbal  behavior,  Periformance  (Human),  Social 
communication,  Sociometrics,  Correlati<»i  techniques. 
Social  psychology.  Effectiveness. 

Fiedler's  contingency  model  for  the  prediction  of  leader- 
ship effectiveness  holds  that  directive  leadership  is  more 
effective  when  the  group-task  situation  is  either  highly 
favorable  or  highly  unfavorable  for  the  leader,  whereas 
nondirective  leadership  ts  more  effective  in  the  intermediate 
ranges  of  favorability.   An  experiment  was  conducted  to  test 
this  hypothesis.    Five-person  groups  attempted  three  tasks 
under  either  directive  or  nondirective  leadership.    Leader- 
ship behavior  was  manipulated  by  instructions.   The  three 
tasks  were  selected  to  vary  along  the  Solution  multiplicity 
dimension,  hence  presumed  to  reflect  different  levels  of 
favorability  for  the  leader.   The  results  indicated  that  the 
directive  leader  was  more  effective  than  the  nondirective 
leader  only  when  the  group-task  situation  was  highly 
favorable  for  the  leader,  thus  only  partially  supporting  the 
hypothesis.    The  discrepancy  between  theoretical  expecta- 
tions and  obtained  results  was  discussed  in  terms  of  the 
experimental  manipulations  of  the  favorability  continuum 
and  the  incompleteness  of  the  contingency  model.    It  was 
suggested  that  a  consideration  of  task  requirements  in 
relation  to  leader  behavior  would  add  to  the  comprehensive- 
ness of  the  model.  ( "aithor) 


AD-605  855  Dlv.    28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Florida  Univ.,  Gainesville. 

GROUP  EFFECTIVENESS  AS  A  FUNCTION  OF  GROUP 
MEMBER  COMPATIBIUTY  AND  COOPERATION  REQUIRE- 
MENTS OF  THE  TASK. 
Technical  rept.  no.  4, 

by  Marvin  E.  Shaw  and  airley  A.  Nlckols.    Aug  64, 
12p 
Contract  Nonr580  11,  ProJ.  NR170  266 

Unclassified  report 

Descriptors:  (*Group  dynamics.  Compatibility),  (*Be- 
havior.  Group  dynamics).  Performance  (Human),  PersonaUty, 
Effectiveness,  Sociometrics,  Social  psychology,  Correla- 
■   tion  techniques. 

This  research  examined  the  hypothesis  that  compaUbillty 
of  group  members  influences  group  effectiveness  on  tasks 
ttat  are  high  on  the  Cooperation  requirements  dimension, 
but  has  UtUe  influence  on  group  effectiveness  for  Usks  that 
are  low  on  this  dimension.   Thirty  groups  of  five  persons 
each  were  assembled  randomly  and  required  to  attempt  two 
tasks,  one  high  and  one  low  on  the  Cooperation  requirements 
dimension.    CompatibUlty  scores  were  computed  for  each 
group,  based  upon  the  responses  of  members  to  the  FIRO-B 
scales.    Schutz's  formulas  wereused  for  this  computation. 
Correlation  coefficients  were  computed  between  com- 
patibUlty  scores  (K,  rK.  oK.  and  xK)  and  measures  of  group 
behavior  (time  scores  and  questionnaire  ratings).   The  re- 
sults failed  to  support  the  hypothesis,  although  differences 
were  in  the  expected  direction.    Ratings  of  effort  expended 
trying  to  get  the  group  to  accept  one's  own  position  corre- 
lated slgnlflcanUy  with  K  and  with  oK,  suggesting  that  mem- 


bers try  harder  to  get  their  views  accepted  In  compatible 
than  in  incompatible  groups.    It  was  suggested  that  the  re- 
lationship between  compatibility  and  group  effectiveness  can 
be  established  only  by  selecting  group  members  so  that  the 
total  range  of  compatibility  is  represented  by  the  sample  of 
groups  investigated.  (Author) 


AD-605  928  Dlv.    28 

OTS  Prices:  HC  $3.00/MF  $0.50 

Phllco  Corp..  Palo  Alto.  Calif. 

A  HUMAN  ENGINEERING  EVALUATION  OF  SOME  SELF- 
ILLUMINATED  IN-LINE  DIGITAL  DISPLAYS, 
by  L.  Shoenberger.    31  Jul  61.  52p   WDL-TR1587 
Contract  AF04  647  532 

Unclassified  report 

Descriptors:  (*Human  engineering.  Display  systems). 
(♦Display  systems.  Human  engineering).  Character  recog- 
nition. Reaction  (Psychology).  Reflexes.  Performance 
tests.  Monitors.  Analysis  of  variance,  Conmiunlcation 
systems.  Control  systems.  Digital  systeas.  Visual  signals. 

This  report  describes  an  evaluation  of  six  in-line  self- 
Ulumlnated  digital  displays.    Based  on  readability,  the  evalu- 
ation covers  a  range  of  117  viewing  conditions  of  the  dis- 
plays.  The  number  of  correct  responses  that  four  observers 
made  to  each  display  was  subjected  to  an  analysis  of  vari- 
ance and  tests  of  significance.    The  conclusion  of  the  ex- 
periment was  that  a  character  projection  device  was  su- 
perior to  the  other  displays  over  all  viewing  conditions, 
taken  as  a  whole.    (Author) 


AD-605  983  Dlv.    28 

OTS  Prices:  HC  $3.00/MF  $0.75 

Institute  for  Mathematical  Studies  in  the  Social  Sciences. 

Stanford  Univ..  Calif. 

PAIRED  ASSOCIATE  LEARNING  WITH  DIFFERENTIAL 

REWARDS. 

Technical  rept.  no.  66. 

by  Leo  Keller,  Michael  Cole,  C.  J.  Burice,  and 

W.  K.  Estes.    20  Aug  64,  66p 

Contract  Nonr225  73,  Grant  NSF  G5525 

Unclassified  report 

Rept.  In  Psychology  Series. 

Descriptors:  ('Learning,  Word  association),  ('Word 
association.  Conditioned  reflex),  Reaction  (Psychology), 
Performance  (Human),  Stimulation,  Retention,  Psycho- 
metrics.  Statistical  analysis. 

An  attempt  was  made  to  separate  the  reward  and 
information  values  associated  with  trial  outcomes  in  a 
paired-associate  situation.    The  anticipation  procedure  was 
used  with  a  25-item  list.    A  trial  began  with  a  single  letter 
appearing  on  a  screen:  then  the  subject  made  one  of  two 
available  responses  and  received  one  of  a  unique  pair  of 
point  values  assocUted  with  that  item.   The  number  of 
points  received  over  a  series  of  trials  was  dlrectiy  related 
to  the  subject's  monetary  payoff  for  participation.   Two 
Independent  groups  of  24  subjects  were  run:   (1)  Anon- 
correction  group  was  shown  only  the  point  value  associated 
with  the  response  made  on  a  triaL    (2)  The  correction 
group  was  always  shown  the  points  corresponding  to  both 
responses.    Learning  curves  In  terms  of  correct  responses 
(choices  of  the  more  favorable  alternative)  per  trial  for  the 
correction  group  exhibited  no  significant  differences  among 
the  25  payoff  combinations  studied.    For  the  noncorrectlon 
grmxp  both  rates  of  learning  and  asymptotic  proportions  of 
correct  responding  were  dlrectiy  related  to  the  difference 
between  the  two  payoffs  associated  with  an  item. 
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AD-606  136  Dlv.    aS,  16 

OTS  Prices:  HC  $2.00/MF  $0.50 

Human  Factors  Raseaich.  Inc.,  Los  Alqgeles,  Calif. 
ADRENALIN.  NORADRENALIN  AND  4>BRFORMANCE  IN 
A  VISUAL  VIOILANGE  TASK.  ' 
Iqr  J.  O'HanloQ,  Jr.    Aug  64,    36p  Hui«uut-TR-750-5 
Contract  Nonr4iaO  00,  ProJ.  NR196  0$S 

UnoUsslfled  report 


PSYCHOLOGY  AND  HUMAN  ENGINEEmNG  •  Division  28 


X 


Deacriptorst  (*Perfbrmaiio«  (Humai).  Detection). 
(♦Epinephrine,  Attention).  ('Levartervnol.  Attention), 
Visual  signals.  Blood  cbemlstiy,  Psjrohopfaysiology, 
Senaozy  perception.  Cerebral  cortex;  Hormones,   Sleep, 
Diapliij  systems.  Reaction  (Psychology),  Paycbometrlcs, 
Correlation  techniques. 

An  experiment  was  undertaken  to  detennlne  the  relation- 
ship between  signal  detection  performpoce  and  plasma 


concentrations  of  adrenalin  and  noradrenalin  in  adult  male 
observers  undertaking  a  visual  vlgilanoe  task.  Signal 
difficulty  level  was  etpiated  tor  each  observer  in  a  prelimi- 
nary experiment  and  each  Individual  was  then  classified  as 
either  a  decrementing  or  non-decrementing  observer  on  the 
basis  of  his  performance  on  a  conventional  visual  vigilance 
task.  In  the  subsequent  experiment,  six  decrementing  and 
three  non-decrementing  observers  undertook  a  conventional 
visual  vlgUance  task.   Seven  other  decrementing  observers 
served  as  controls  and  viewed  movies  under  ottierwlse 
Identical  conditions.   Blood  samples  were  drawn  from  the 
observers  periodically  during  the  vlgUance  task  and  these 
analysed  fhiorometrlcally  tor  adrenalin  and  noradrenalin. 
It  was  concluded  Oiat  the  level  of  circulating  adrenalin  de- 
clines in  decrementing  observers  during  a  conventional 
vigilance  task  in  a  manner  positively  related  to  their  per* 
tonnance  on  the  task.   The  date  also  suggest  that  the 
amount  of  circulating  adrenalin  is  differentially  affected  la 
decrementing  and  non-decrementing  observers.   (Author) 
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Division  29  •  QUAITrERIMASTER  EQUIPMENT  AND  SUPPUES 


29.  Quartermaster  Equipment  and 
Supplies 


AD-605  216  DlT.   29.  14.  26 

OTS  PrloMt  HC  $0.75/MF  $0.50 

Rode  laUnd  Arsenal  Lab.,  m. 

PLAOTIC  FILMS:  THEIR  USEFULNESS  IN  THE  FABRI- 
CATION OF  TRANSPARENT  BARRIER  MATERIALS, 
by  L.  W.  Lynch.    25  May  64.  30p 
Pro].  lAO  24401A110  05 
RIAL  64  1763 

Unclasalftod  report 

Deaoilptora:  (*Pla8tlcs.  Packaging),  (*Padcaglng, 
Plastics),  (*Fllms.  Plastics).  C«Uulo«lo  plastics. 
Polyvinyl  chloride,  Polyettiylene  plastics.  Heat-resistant 
plastics.  Composite  materials.  Rubber,  Fungus  deteriora- 
tion. Corrosion.  Storage.  Stability,  Tables. 

Data  Is  presented  on  the  properties  of  ten  recently 
received  plastic  films  along  with  data  on  thirty-five  fiimip 
reported  earlier.   Fifteen  films,  selected  from  this  group 
as  representative  of  plastic  film  types,'  were  tested  for 
ftmgus  resistance,  corroslveness  to  metals,  and  stability 
to  storage  at  elevated  temperatures.   Potyvlnylldene 
chloride,  rubber  hydrochloride  and  polyvinyl  chloride 
were  found  to  be  corrosive;  cellophane  and  potyvinyl 
chloride  are  not  fungus  resistant;  cellophane,  polyvlnylldene 
chloride  and  rubber  hydrochloride  have  poor  stability  to 
storage:  polyethyloie,  and  polyvinyl  chloride  are  rated  as 
having  only  fair  storage  stability.   Recommendations 
are  given  for  composite  films  which  would  result  in 
acceptable  transparent  barrier  materials  for  military 
packaging  applications.    (Author) 


AD-605  304  Dlv.   29.14 

OTS  Prices:  HC  $2.00/MF  $0.50 

Mellon  Inst,  of  Industrial  Research,  Pittsburgh.  Pa. 

BALLISTIC  PROTECTIVE  BUOYANCY  MATERIALS. 

Quarterly  rept  no.  16,  1  Oct  63-31  Jan  64. 

31  Jan  64.  40p 

Contract  N140  138  72793B,  Piol.  4388  4 

Unclassified  report 

See  also  AD-432  051. 

Descriptors:  (*Protectlve  clothing.  Buoyancy). 
(*Buoyancy,  Acrylonltrile  polymers),  (*Aciylanitrlle 
polymers.  Buoyancy),  Fibers  (Sgrntbetlc),  Textiles. 
Processing.  Aging  (Materials).  Moistur^rodSng. 
Lanndering.  Life  preservers.  Armed  forces  supplies. 
Naval  research.  Ballistics.  SUioone  plastics.  Plastic  coatings. 


The  difficulty  encountered  by  textile  processors  in  the 
application  and  curing  of  the  Decetex-104  upon  the  Aoillan 
fibers  prompted  the  Chemstrand  Company  in  cooperation 
wWi  this  laboratozy  to  attempt  the  hydrophobing  of  the 
fibers  during  their  preparation.  As  a  result,  sllloone- 
ooated  staple  fibers  were  produced  and  fkimished  to  this 
laboratoiy  for  verltloatlan  and  testing.   Two  prototype 
Jackets,  medium  and  large,  were  tested  for  buoyancy.   The 
Uners  were  compaitmented  felts  prepared  by  the 
American  Felt  Company  from  pre-hydropbobed  1.0  dpf 
Acrllan  staple  fibers.  The  medium  Jacket  had  an  initial 
buoyancy  sli^tty  In  excess  of  6-1/2  lbs.,  and  after  20 
minutes  of  immerskn  dropped  weU  below  4  lbs.   However, 
when  1/2  lb.  of  the  compartmented  Aciylic  felt  was  added, 
a  remarkable  Increase  In  buoyancy  was  shown.   A  ballistto 
effioiency  curve  is  also  presented,  representative  of  a 
needled  felt  containing  the  one  denier  Acrllan  fibers  which 
had  been  prehydropbobed.   The  comparison  of  this 
rq>resentatlve  curve  with  previous  ballistlo  curves  for  the 
laboratory  hydrophobed  Acrllan  felts  show  that  Oieie  is  no 
essential  difference  In  Oieir  performances. 


AD-606  039 
OTS  Prices: 


Dlv.    29 
HC  11.00/MF  $0.50 


Antlooh  ColL,  Yellow  S|>rii^,  Ohio. 

HE]QHT-WBK}HT  SIZINO  OF  PROTECTIVE  GARMENTS, 

BASED  ON  JAPANESE  AIR  SELF-DEFENSE  FORCE  PILOT 

DATA,  WITH  FIT-TEST  RESULTS, 

by  John  T.  McConvllle,  MUton  Alexander, 

James  H.  Kramer,  and  Eugene  A.  Frits.  Jul  64.  50p 

Contracts  AF33  616  6792.  AF33  667  9201.  Piol.  7184. 

Task  718408 

AMRLTDR64  66 

Unolasslfled  report 

Descriptors:  (*Protectlve  clothing.  Anthropometry), 
(*Fllght  clothing.  Tests),  Exposure  suits.  Pressure  suits, 
Armed  forces  (Foreign),  Air  foroe,  Japan,  Statistical  i^ntit. 

The  stucty  discusses  the  development  and  test  of  a  four- 
size  Hei^t- Weight  sixlng  program  of  partial  pressure  and 
exposure  suits  designed  for  the  Japanese  Air  Self-Defense 
Force.   The  sizing  program  Is  based  upon  an  anthropometric 
survey  of  over  200  subjects,  conducted  at  five  air  bases 
throughout  J^>an  during  the  spring  of  1961.  The  statlstloal 
rationale  used  hi  devising  the  Height- Weight  program  is 
presented  along  with  the  analysis  of  the  anthropometric 
data.  Two  garmenU,  the  CSU  -  7/P  Partial  Pressure 
Assembly  and  the  CWU  -  13/P  Exposure  Garment,  were 
fabricated  in  accordance  with  the  developed  sizing  program. 
A  fit-test  of  Qiese  garments  was  conducted  at  Hamamatsu 
and  Taohlkawa  Air  Bases.  Japan,  In  ^lU  1963.   The  results 
of  the  fit-tests  served  to  validate  the  soumkieM  of  the  basic 
surrey  data  and  subsequent  develoianent  of  the  Height- 
Weight  sizing  program.  (Autho^ 
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RESEARCH  AND  RESEARCH  EQUIPMENT  •  Division  30 


30.  Research  and  Research 
Equipment 


AD-605  167  Div.   30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Adaptronics,  Inc..  Alexandria.  Va. 

RESEARCH  ON  SYSTEMS  DESIGN  BffiTHODOLOGY 

VOLUME  1:   LBARNINQ  AUTOMATA  DESKJN 

METHODOLOGY. 

Final  technical  rept  for  i^r  63-Apr  44. 

by  Lewey  O.  GUstrap.  Jr.  and  Roger  L.  Barron. 

Jun  64,  26p 

extracts  Nonr  4110  00,  AF33  657  10734. 

ProJ.  NR276  008 


Rept  is  In  three  volumes. 


Unclassified  report 


Descriptors:  (* Artificial  intelligence.  Systems 
engineering),  (♦Systems  engineering.  Artificial  intelli- 
gence), (*Cybenietics.  Systems  en^oeerlng),  Adiqitlve 
control  systems,  Learolng.  Automata.  Bionics,  Computers, 
Mathematical  models,  Operatfons  researoh. 

This  report  volume  Introduces  a  three-volume  series 
■unmiarlzlng  research  on  systems  design  methodology: 
the  approach  in  this  work  has  been  to  emphasize  detailed 
investigations  In  three  aroas  within  the  general  framework 
of  adaptive  systems.   This  volume  then  proceeds  to  discuss 
key  concepts  in  the  design  methodology  of  learning  automaU. 
with  consideration  given  to  the  development  of  adaptive 
systems  and  the  use  of  such  systems  as  ma^hina  aids  to 
design.  (Author) 


AD-605  168  Dlv.   30.  15 

OTS  Prices:  HC  $3.00/MF  $0.75 

Adaptronics.  Inc..  Alexandria,  Va. 

RESEARCH  ON  SYSTEMS  DESCN  METHODOLOGY. 

VOLUME  2:   EXTENSIONS  OF  CLASSICAL  CALCULUS  OF 

VARIATIONS  METHODOLOGY. 

Final  technical  rept  for  Apr  63->^r  64. 

by  Roger  L.  Barron  and  Dora  E.  Kearney. 

Jun  64,  9^ 

Contract  Nonr4110  00.  ProJ.  NR276  00ft 

I  Unclassified  report 

Rept  is  in  three  volumes,  see  also  AI><605  167. 

Descriptors:  (*SystenM  engineering.  Calculus  of 
variations),  (*Calculus  of  variations,  Systems  englneerli^. 
Numerical  methods  and  procedures.  Stochastic  processes. 
Differential  equations.  Integral  equations.  Partial 
differential  ecpiaticns.  Series.  Operations  leseanh. 

This  report  develops  extensions  of  classical  calculus  of 
variations  methodology  to  encompass  a  unified  treatment  of 
strong  general  variations  within  the  framework  of  the 
Bolaa  problem.  It  Is  shown  that  general  variations  produce 
oondltions.  governing  stationary  solutkiu  for  the  Bolza 
problem,  which  differ  significantly  froin  Oie  results  for 
classical  'qwoial'  variatfons.  (Authox) 


AD-«05  169  Dlv.   30,  13 

OTS  Prloeu  HC  $3.00/MF  $0.7$ 

Adaptronlos.  Inc..  Alexwdria.  Va. 

RBSBARCH  ON  SYSTEMS  DBSBN  METHODOLOGY. 

VOLUME  3:   ADAPTIVE  INFERXNTIAti  MBASURSMBNT 

PROCBSSBS  AND  THEIR  APPLICATION  TO  RS-KNTRY 

TRAJECTORIES. 


Final  technical  rept  for  >^r  63-Apr  64. 

by  Roger  L.  Barron,  Richard  F.  Stayder.  E.  Arlln  Torfoett 

and  Robert  E.  J.  Moddes.  Jun  64.  86}) 

Contracts  Nonr4110  00.  DA36  034AMC0099Z. 

ProJ.  NR276  008 

Unclassified  report 
Rept  is  in  ttiree  volumes.  See  also  AD-605  168. 

^scriptors:  (*9ystems  engineering.  Atmosphere  entry), 
rAtomosphere  entry.  Mathematical  analysis).  Descent 
fa^ectories.  Atmosphere.  Density.  Targets,  Velocity. 
Ballistios.  Perturbation  ttieory.  Mathematical  models. 
Simulation.  Conqiutera. 

A  disousston  of  the  nature  of  adi^ve  inferential  measure- 
ment the  mathematics  of  trajectory  analysis,  and  slmulatitm 
(on  a  Control  Data  G-15  computer)  of  the  Inferential  mettiod 
to  trajectory  analysis  are  presented  In  Ma  volume.   A  model 
and  data  are  presented  for  the  inferential  (simultaneous) 
measurement  of  atmospheric  density  factor,  target  velocity 
convonents,  and  Oie  conventional  ballistic  coefficient  (Beta 
Bub  0).   Two  new  baUistic  coefficients  are  defined  as  a  re- 
wlt  of  the  theoretical  derivation  of  the  major  perturbation 
elfects  caused  by  object  rotations  during  re-entry.  (Auttwi) 


AD-605  219 
OTS  Prices: 


Div.   30 
HC  $1.25/MF  $0.50 


Harry  Diamond  Labs..  Washington.  D.  C. 
SOME  METHODS  OF  APPROXIMATING  AN  OMNIDIREC- 
TIONAL ACCELEROMETER  WITH  MULTIPLE  UNIAXIAL 
ACCELEROMETERS, 

by  William  E.  Ryan.   15  Jul  64.  44p  / 

ProJ.  45900  I, 

HDLTR1243 

Unclassified  report 

Descripton:  (*Accelerometen.  Circuits),  Electrical 
networks.  Electrical  prcqterties.  Mathematical  analysis. 

An  examination  is  made  of  several  metiKxls  of  i^^proxi- 
matlng  an  omnidirectional  response  from  an  array  of  uni- 
axial accelerometera.  Several  electronic  circuits  that 
process  the  ou^t  signals  from  the  accelerometera  are 
described.  Each  system  is  analyzed  for  maximum  error. 
(Authoi^ 


AD-605  224  Div.   30,  8,  12 

OTS  Prices:  HC  $7.00/MF  $1.50 

Instltuto  for  Cooperative  Researoh.  Univ.  at 

Pennsylvania.  Philadelphia.  ^ 

STUDY  OF  PIECE  PART  FAULT  ISOLATION  BY 

COMPUTER  LOGIC.   VOLUME  3.   CmcUTT  ANALYSES. 

SOLVABILITY  AND  SYSTEM  STUDIES. 

Final  rept  for  1  Jul  62-30  Jun  64. 

by  C.  Bookman,  J.  Adler.  S.  D.  Bedroslan.  R.  S.  Berkowlts. 

and  T.  C.  Chen.   30  Jun  64.  332p 

Contracts  DA36  034ORD3347RD,  DA36-034ORD3347A 

Unclassified  retort 

See  also  AD-407  823 

Descripton:  (*RellabiUty  (Electronics),  Conqxiter 
foglc),  (^Computer  logic,  RellaUUty  (Eleotrontos)). 
(♦Checkout  equ^iment  Guided  missiles),  (*Circults. 
Test  methods),  (*Statlstlcal  anatysis.  Test  equipment 
(Electronics)),  Programming  (Computore),  Conq)ilen. 
Graphics,  Networks.  Digital  oomputon. 

This  volume  is  devoted  to  the  stucty  of  circuit 
analysis  as  qiplled  to  f auU  Isolatton  and  system  analysis. 
The  first  four  chapters  Illustrate  systematfo  techniques 
and  general  purpose  tools  for  aooonq>llshli^  the  design 
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of  fault  Isolation  test  procedures.    Chapters  5-8  are 
illustrative  examples  of  particular  solutions  of  fault 
isolation  test  procedures  and  various  types  of  circuits. 
Chapter  9  is  a  study  devoted  to  statistical  decision  theory  as 
applied  to  automatic  test  equipment. 


AD-605  233  Wv.    30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio 

GYROSCOPE  SUSPENSION, 

by  E.  E.  Nol'skii.  L  N.  Pekln,  and  L.  G.  Sukovatov. 

5  Aug  64,  6p 

FTD  TT64  446;  TT  64  71285 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent  no.  157798 
(appl.  no.  779649/26-10.  23  May  62). 

Descriptors:  ('Suspension  devices,  Gyroscopes), 
(♦Gyroscopes,  Suspension  devices).  Patents,  USSR. 

In  the  suspension  described  in  order  to  reduce  the  force 
of  friction  and  to  limit  the  axial  displacement  of  the  gyro- 
scope, the  intermediate  ring  of  the  ball  bearing  is  joined  to 
a  revolving  holder,  and  the  spherical  face  of  one  trunnion 
and  a  ball  rest  on  plates  of  hard  alloy,  soldered  in  on  two 
sides  into  a  cogwheel  step  bearing. 


AD-605  235  Div.    30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

HYDRAULIC  COMPUTER, 

by  G.  S.  Antonova  and  I.  A.  Khapilina.    5  Aug  64,  6p 

FTD  TT64  346;  TT  64-71287 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent  154,109 
(appl.  787576/26-24.  13  Jul  62). 

Descriptors:  (*Computers.  Hydraulic  systems).  Pressure. 
Design,  Operation,  Patents.  USSR. 

A  hydraulic  computing  device  is  described.    For  the 
purpose  of  simplification  and  improving  the  dependability, 
it  is  designed  in  the  form  of  a  shell  into  which  is  placed  a 
drum  with  openings;  there  being  set  on  the  drum  a  loose 
changeable  ring  with  openings  arranged  in  accordance  with 
a  given  program  for  giving  out  impulses  into  a  control 
circuit;  and.  to  the  face  of  the  drum  there  is  ground  in  the 
face  of  a  revolving  disk  with  a  vane  rotor  with  seats,  the 
number  of  which  corresponds  to  the  number  of  openings  in 
the  drum  for  fixing  the  position  of  the  disk  relative  to  the 
drum  with  the  aid  of  a  plug  the  piston  of  which  serves  for 
picking  up  the  command  pressure.    (Author) 


AD-605  239 
OTS  Prices: 


Div.    30 
HC  $3.00/MF  $0.75 


Office  of  Aerospace  Research.  Washington,  D.  C. 

OAR  QUARTERLY  INDEX  OF  CURRENT  RESEARCH 

RESULTS. 

Rept.  for  1  Jan-31  Mar  64. 

31  Mar  64,  82p 

Unclassified  report 

Descriptors:  ('Indexes,  Aeronautics),  (*Air  force 
research.  Indexes),  Bibliographies,  Scientific  research. 


AD-605  240  Div.    30 

OTS  Prices:  HC  $6.00/MF  $1.28 

Office  of  Aerospace  Research,  Washington,  D.  C. 
OAR  CUMULATIVE  INDEX  OF  RESEARCH  RESULTS, 
1963. 

1963.  254p 
OAR  64  5 

Unclassified  report 

See  also  AD-600  160 

Descriptors:  ('Indexes,  Aeronautics),  ('Air  force  research. 
Indexes),  Bibliographies.  Scientific  research. 


AD-605  263  Div.    30,  8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Bay  State  Electronics  Corp.,  Waltham,  Mass. 

BS-501  HIGH-SPEED  CORRELATOR. 

Final  rept. 

Aug  64.  86p 

Contract  AF30  602  2915,  ProJ.  5534,  Task  553401 

RADC  TDR64  158 

Unclassified  report 

Descriptors:  ('Correlators.  Design),  ('Special  purpose 
computers.  Correlators),  Operation,  Real  time.  Correlation 
techniques.  Circuits,  D^tal  computers.  Acoustics. 

This  report  describes  the  design  and  development  of  an 
experimental  real  time  audio  bandwidth  (50  to  5000  cps) 
correlator  that  will  display  a  correlogram  while  operating 
'on  line.'    The  correlation  index  is  displayed  as  a  function  of 
relative  delay  and  time  for  either  auto  or  cross  correlation. 
The  correlogram  is  presented  as  a  three-dimensional  display 
on  the  CRT  of  a  self-contained  oscilloscope  with  the  X  axis 
presenting  time,  Y  axis  relative  delay  and  Z  (intensity) 
representing  the  correlation  index.    Signal  input  circuitry 
includes  a  normalizing  (AGC)  function  with  40  db  dynamic 
range  along  with  necessary  gross  input  level  controls  and 
metering.    A  five-bit  A  to  D  converter  drives  a  re- 
circulating memory  speedup  system.    Appropriate  clock, 
accumulator,  and  compute  circuits  are  used  to  approximate 
correlation  coefficient  at  a  real  time  rate.   The  output  D  to 
A  converter  drives  the  Z  axis  of  the  oscilloscope  to  indicate 
the  correlation  coefficient   The  operating  features  of  this 
device  are  given.  (Author) 


AD-605  278  Div.    30.  15.  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Naval  Research  Lab..  Washington.  D.  C. 

A  NEUAC  PROGRAM  FOR  CALCULATING  PROLATE 

RADIAL  SPHEROIDAL  WAVE  FUNCTIONS. 

Interim  rept.. 

by  S.  Hanish.    27  Jul  64.  70p 

Pro].  RFOOl  03  44  4052 

NRL  6109 

Unclassified  report 

Descriptors:  ('Programming  (Computers),  Special 
functions  (Mathematical)),  ('Special  functions  (Mathematical), 
Programming  (Computers)),  Programming  languages. 
Digital  computers.  Control  sequences.  Compilers. 

The  report  contains  a  complete  transcription  of  a  digital 
computer  program  for  the  computation  of  prolate  radial 
spheroidal  wave  functions.    The  program  is  written  in  the 
NeUac  dialect  of  Algol  60.    A  brief  explanaUon  of  the 
sequence  of  commands  is  made  by  listing  all  the  formulas 
used  by  the  author  in  its  construction  and  by  indicating  in 
the  body  of  the  program  the  sets  of  commands  corresponding 
to  each  formula  in  the  list    The  program  has  been  compiled 
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by  the  NeUac-N  compiler  of  the  NAREjC  md  has  woriced 
mccessfuUy  for  the  following  ranges  Ol  Input  parameters: 
0  <  m  <  10,  0  <  1  <  20,  0  <  h  <  20,  xi  >  1.000005,  wlOi  a 
precision  of  at  least  four  significant  dlflts.   (Authoi^ 


AD-606  279  Div.    SO,  15,  2S 

OTS  Prices:  HC  $2.00/MF  $0.50 

Naval  Research  Lab..  Washington,  D.  t , 

A  NEUAC  PROGRAM  FOR  CALCULATING  SPHEROIDAL 

WAVK  FUNCTION  EIGENVALUES  ANp  EXPANSION 

CONSTANTS. 

Interim  rept.. 

by  S.  Hanish.    27  Jul  64.  40p 

Pro].  RFOOl  03  44  4052 

NRL  6110 

Unolassined  report 

Descriptors:  ('Programming  (Computers).  ^>ecial 
functions  (Mathematical)).  ('Special  ftmctlons  (Mathe- 
matical). Programming  (Computers)),  ('Series,  Pro- 
gramming (Computers)),  Programnil«f  languages, 
Digital  computers.  Compilers. 

A  digital  computer  program,  written  in  tee  NeUac  dialect 
of  Algol,  for  the  computetlon  of  spheroidal  wave  function 
eigenvalues  and  expansion  constants  is  presented  In  this 
report.    A  brief  explanation  of  the  program  is  made  by 
listing  all  of  the  formulas  used  in  its  ooostruction  and  by 
indicating  in  the  body  of  the  program  tlie  sets  of  commands 
corresponding  to  each  formula  in  the  list.    The  prx)gram 
shown  has  been  compiled  by  the  Nellac-N  oompUer  on 
tee  NAREC  and  has  worked  successfully  for  tee  foUowlng 
ranges  of  input  parameters:   0<  m  <  10,  0  <  1<  20.  0  <  h  <  20, 
wite  a  precision  of  at  least  six  significant  digits.   (Author) 


AD-605  303  Div.    30 

OTS  Prices:  QC  $1.00/MF  $0.50 

Nortewestem  Technological  Inst.,  Evanston,  ni. 
LEARNING,  ADAPTATION  AND  CONTIIpL  IN 
INFORMATION  SYSTEMS.  f  I 

Final  summary  rept.  for  1  Oct  61-30  Sep  64. 
by  Julius  T.  Tou.    1  Oct  64,  12p 
Contract  Nonrl228  23.  Pro].  NR049  172 

Unolasslfled  report 

Descriptors:  ('Control  systems.  Optimisation), 
('Pattern  recognition.  Control  systems).  Digital  com- 
IMters,  Data  storage  systems.  Control  sequences.  Dy- 
namic programming,  ^tems  engineering.  Equations, 
Theorems. 


A  summary  report  is  presented  on  effoiRto  devoted  to 
system  optimixatlon  via  learning  and  adaptation,  pattern 
identification,  associatiye  memory  system,  optimum 
control  wlte  dlstrilxited  energy  constraints,  and  general 
stabiUty  teeory. 


AD-60S  311  Div.    30,  22 

OTS  Prloest  HC  $3.00/MF  $0.75 


Llbrasoope  Div.,  General  Precision,  Inoki  Glendale. 

Calif. 

EVALUATION  OF  A  BUILDING-BLOCK  COMPUTER 

SYSTEM, 

by  R.  L.  Ringo.   Jun  64,  82p 

Contract  AF33  616  S7S7,  Pro].  5201,  TmiIe  520117 

AL  TDR64  104 

L  nolasslfled  report 

Descriptors:  ('Digital  computers.  Medial  tests).  Com- 
puter storage  devices,  Feasibility  studies.  Design. 
Operation,  Theory,  Weapon  systems.  Airborne. 
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The  report  describes,  briefly,  tee  physical  equipment 
and  evahiatiOD  testing  of  an  electronic  digital  computer 
fabricated  to  demonstrate  toe  feasibility  of  tee  Building- 
Block  Computing  concept   In  particular,  the  computer  is 
a  developmental  test  model  intended  for  laboratory  environ- 
ment, bench  testing.   The  computer  consists  of  teree 
general  purpose  Arithmetic  Units,  an  Incremental  Unit 
and  Ancillary  Equ^iment    The  memory  is  a  150.000  bit 
magnetic  drum.   Solid-state  circuitry  is  used  terou^ut 
and  tee  operating  pulse  rate  is  166.400  ppe.    Power  con- 
sumption is  ^jproxlmately  300  watts.   The  purpose  of  tee 
evaluation  was  to  demonstrate  tee  feaalbllity  of  tee 
Building-Block  Computer  Concept  utiUzing  a  developmen- 
tal test  model  of  a  Building-Block  Computer.   The  con- 
clusion is  teat  tee  computing  system  fulflUed  tee  design 
goals  and  successfully  proved  tee  feasibiUty  of  tee 
BuUding-Block  Conqjuter  Concept   (Author) 


AD-605  370  Div.    30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Rome  Air  Development  Center,  Grlffiss  AFB,  N.  Y. 

A  CENTRALLY  CONTROLLED  ITERATIVE  ARRAY 

COMPUTER  (RADCIAC), 

by  M.  A.  Knapp  and  D.  P.  Turner.  Jul  64,  38p 

Task  DW63  2 

RADC  TDR64  251 

Unclassified  report 

Descriptora:  ('Computere,  Iterative  meteods),  ('Pro- 
gramming (Computers),  Instruction  manuals).  Computer 
logic.  Programming  languages.  Control  panels. 

The  primary  objective  of  tee  report  is  to  provide  tee 
programming  reference  manual  for  a  parallel  processing 
computer  system  (Centrally  ControUed  Iterative  Array 
Computer).    This  system  is  tfae  flret  computer  which  is 
capable  of  performing  one  hundred  simultaneous  operations 
on  different  daU  at  tee  same  Ume.   The  parallel  processing 
is  accompUshed  by  an  array  of  10  x  10  small  processing 
moikiles  operating  under  a  central  controUer.   This  machine 
is  one  of  tee  flret  departures  from  tee  von  Neumaim  type 
conventional  computer  organizations.   It  will  be  available 
for  government  agencies  to  program,  operate  and  experi- 
ment wlte  parallel  processing.  (Auteor) 


AD-60S  371  Div.   30 

OTS  Prices:  HC  $6.00/)if  F  $1.25 

Massachusetts  Inst  of  Tech..  Cambridge. 
ADVANCED  NOMOGRAPHY,  NOMOGRAPHIC  ELEC- 
TRONIC COMPUTATION.   VOLUME  2. 
Final  rept, 

by  Douglas  P.  Adams.   Jun  64.  263p 
Contract  AF30  602  2411,  Pro].  5581,  Task  558109 
RADC  TDR62  274  V2 

Unclassified  report 

Dosoripiors:  (*Nomognq>hs,  Computere),  ('Computere, 
Nomographs).  Griqihlcs,  Con^Niter  storage  devices.  Input- 
output  devices.  Circuits,  Display  systems.  Performance 
(Engineering),  Feasibility  studies.  Correlatfon  techniques. 
Design.  Costs,  Systems  engineering.  Correlation  techniques. 

The  report  shows  how  Nomography  and  Electronics  can  be 
combined  to  achieve  NomograpUo  Electronic  Coo^Mtatlon. 
An  electronic  computer  (identified  as  NOEL  I  for 
Nomogr^ihlc  Electronic)  was  designed  and  oonstnicted  to 
perform  nomogr<4)blo  computation.  Throogliout  tee  effort 
tee  choice  of  hardware  and  system  conflguratton  was  evaln- 
ated  in  terms  of  expected  performance  figures  and  system 
cost.   The  report  describes  many  approaches  taken  and 
aUudes  to  otfaera  which  were  not  tried  due  to  time  and 
funding  limitations.  The  results  obtained  indicate  teat  the 
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concept  of  electronic  nomography  is  feasible  and  furtlier 
work  is  outlined  which  will  extend  the  range  of  applicability. 
(Author) 


AD-605  374  Div.    30,  2,  31 

.OTS  Prices:  HC  $2.00/MF  $0.50 

David  Taylor  Model  Basin,  Washington,  D.  C. 

MOTION  CHARACTERISTICS  OF  NRL  PLATFORM 

(FORDS)  IN  WAVES. 

Research  and  development  rept., 

by  John  Foster.    Aug  64,  29p 

DTMB  1855 

Unclassified  report 

Descriptors:  (*Test  facilities.  Floats),  (♦Floats, 
Oceanographic  equipment),  (*Oceanographic  equipment. 
Floats),  Model  tests.  Test  equipment,  Ocean  waves. 
Pitch  (Motion),  Yaw.  Roll,  Acoustic  equipment.  Trans- 
ducers, Instrumentation,  Frequency,  Stability. 

The  David  Taylor  Model  Basin  was  requested  to  make  a 
quantitative  study  of  the  motion  characteristics  of  the  NRL 
Alternate  1  Stable  Platform  Concept  (FORDS).  Tests  were 
conducted  in  the  Seakeeping  Facility  on  a  1/40-scale  model 
in  regular  and  irregular  waves.  In  general,  the  motions 
at  the  light  draft  were  comparable  in  magnitude  to  those  of 
a  cargo-type  ship  of  the  same  displacement.    However,  at 

the  deep  or  operating  draft,  the  motion  of  the  platform  was ' 
reduced  considerably.  (Author) 


AD-605  442  Div.    30,  18,  24 

OTS  Prices:  HC  $3.00/MF  $0.75 


Descriptors:  (^Research  program  administration.  Air 
force  research),  (^Department  of  Defense,  Research 
program  administration),  (*Air  force  research.  Research 
program  administration).  Scientific  research.  United 
States  government,  Defense  systems,  Decision  making. 
Management  engineering.  Personnel  management,  Linear 
programming.  Operations  research.  Budgets. 

The  question  of  how  to  allocate  resources  to  research 
efforts  is  a  pervasive  one.   Industrial  enterprises, 
educational  institutions,  and  government  agencies  are  all 
faced  with  making  decisions  about  such  allocation.    A 
moderate  amount  of  attention  has  been  given  to  the  subject 
for  application  to  industrial  sponsorship  of  research;  the 
criterion  for  selection  of  a  research  e^ort  hbs  in  each  case 
been  future  financial  gain  to  the  enterprise.    While  the 
criterion  is  an  excellent  one  for  industry,  it  is  of  no  value 
to  the  planning  of  government-sponsored  research, 
because  financial  gain  is  not  an  objective  of  government. 
There  is  no  available  measure  of  the  utility  of  the  results  o. 
such  research  (if  they  are  achieved)  before  the  efforts  are 
begun.   In  particular,  there  is  no  measure  of  the  relative 
values  of  individual  research  efforts  in  two  or  more  diverse 
fields  of  research  such  as  aerodynamics  and  electronics. 
It  is  to  the  possible  means  of  measuring  utility  for  proposes 
government-sponsored  applied  research  that  this  study  Is 
directed. 


AD-605  448 
OTS  Prices: 


Div.    30 
HC$1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

THE  COMBOMAT, 

by  J.  D.  Madden.    28  Jun  51.  lip   P-216 


Unclassified  report 


Cornell  Aeronautical  Lab.,  Inc.,  Inc.,  Buffalo,  N.  Y. 

APPLICATION  OF  PERCEPTRONS  TO 

PHOTOINTERPRETATION. 

Final  rept.  for  1  Jun  63-1  Jul  64, 

by  T.  R.  Babcock  and  G.  E.  Richmond.   Jul  64,  92p 

VE-1446-G-4 

Contract  Nonr3161  00 

Unclassified  report 

See  also  AD-603  377. 

Descriptors:  (♦Photo interpretation.  Automatic),  (♦Pattern 
recognition,  Photographs),  Aerial  photographs.  Photo- 
graphic intelligence,  Photographic  analysis.  Band-pass 
filters,  ^)ectrum  analyzers,  Photomultipliers,  Numerical 
methods  and  procedures.  Digital  computers.  Optical  fil- 
ters. Photographic  images.  Photographic  techniques, 
Test  methods.  Lasers. 

This  report  covers  a  continuing  research  program 
directed  at  the  development  of  techniques  for  automatic 
recognition  of  features  in  photographs.    The  research  em- 
phasis was  on  preprocessing  of  original  imagery  to  take 
advantage  of  present  state-of-the-art  capability  in  automatic 
pattern  recognition.    During  the  course  of  this  period  the 
four  areas  of  technical  concentration  were  (1)  whole-photo 
classification,  (2)  object  detection,  (3)  recognition,  (4)  sys- 
tem implementation. 


AD-605  445  Div.    30 

OTS  Prices:  HC  $3.00/MF  $0.50 

George  Washington  Univ.,  Washington,  D.  C.   School  of 

Engineering  and  Applied  Science. 

FORECASTING  THE  UTILITY  OF  AIR  FORCE  APPLIED 

RESEARCH  EFFORTS. 

Master's  thesis, 

by  Truman  Lewis  Griswold.   Sep  64,  51p  Unclassified  report 


Descriptors:  (♦Electronic  accounting  machines,  Pro- 
gramming (Computers)),  Punched  cards,  Computers,  Data 
processing  systems.  Computer  operators.  Data  storage 
systems.  Control  systems.  Installation,  Numerical 
analysis. 

The  'combomat'  is  a  system  installed  at  RAND  wherein 
persons  requiring  small  amounts  of  computation  may  set 
up  the  work  directly  for  an  I.B.M.    Card-Programmed 
Electronic  Calculator.    These  persons  are  able  to  get  all 
the  information  required  for  use  of  the  system  from  a 
short  manual  in  which  no  previous  familiarity  with  com- 
puting machinery  is  assumed.    The  Card-Programmed 
Electronic  Calculator  setup  currently  in  use  employs  an 
eight-place  floating  decimal  and  operates  on  mark  sensed 
cards  prepared  by  the  customer.   However,  it  is  emphasized 
that  the  term,  'combomat*.  refers  to  a  system  rather  than 
to  a  particular  Card-Programmed  Electronic  Calculator 
setup  and  that  the  wiring  may  be  as  simple  or  as  complex 
as  the  installation  using  the  system  requires.   (Author) 


AD-605  455  Div.    30,  1,  15 

OTS  Prices:  HC  $6.00/MF  $1.25 

General  Precision,  Inc.,  Tarrytown,  N.  Y. 

A  STUDY  OF  SYNTHESIS  TECHNIQUES  FOR  OPTIMAL 

CONTROLLERS. 

Final  rept.  for  24  Jan  62-28  Mar  63, 

by  B.  Paiewonsky,  P.  Woodrow,  F.  Terkelsen,  and  J. 

Mclntyre.    Jun  64,  206p 

Contract  AF33  657  7781,  ProJ.  8219,  Task  821904 

ASD  TDR63  239 

Unclassified  report 

The  research  upon  which  this  rept  is  based  was  carried 
out  by  Aeronautical  Research  Associates  of  Princeton, 
Inc.  under  sutxK>ntract. 
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Descriptors:  f^Coatrol  system.  Syntliesis),  (*FUght  oootrol 
system.  Optimization),  Boundary  value  problems,  Stoch- 
astlo  processes.  Numerical  methods  and  procedures. 
Functions.  Numerical  analysis. 


This  report  Is  organised  as  follows.   A  general  discussion 
of  optimal  oontiol  precedes  a  section  flevoted  to  the  maJOM- 
matioal  aspects  of  cyttmlzatlon.   Stoolhastlc  problems  are 
taken  up  next  and  this  is  followed  by  a  section  on  two-point 
boundary  problems.  In  many  cases  the  main  problem  Is 
to  find  an  extreme  value  of  a  function  of  several  variables. 
There  is  a  section  describing  methods  for  doing  this.   The 
sections  on  synthesis  procedures,  coa^xitatlonal  studies 
and  conclusions  complete  the  main  pofstion  of  the  report. 


AD-805  461  DlY.    30,  27,  32 

OTS  Prices:  HC  $1.00/MF  $0.50 


Foreign  Tech.  Div.,  Air  Force  Systen»s  Command. 
Wright-Patterson  AFB,  Ohio. 


WITHOUT 


THB  SOLAR  SAIL  AND  PULVERIZED 

GRINDINO, 

by  Yu  Sun.    13  Aug  64.  lap 

FTD  TT64  617;  XT  64  71310 

Unolassifled  report 

Edited  traiis.  of  K'o  Hsueh  Ta  Chung  (Chinese  People's 
RepubUc)  1963,  no.  12,  p.  22-23. 

Descriptors:  (*SoIar  sails,  %>ace  pnifulskm), 
(♦Fertilizers,  Slags),  Solar  radlatioi^  Pressure,  Calcium. 
Material  separation,  China. 


AD-605  481  Div.    30,  1,  26.  33 

OTS  Prices:  HC  ll.OO/MF  $0.50 

RAND  Corp.,  Sante  Monica,  Calif. 

AN  INTEGRATED  APPROACH  TO  THp  CTRUCTUBING 

OF  A  COST  MODEL, 

by  L.  S.  HilL   Sep  64.  20p   P-29ai 

UnclassUCied  report 

This  paper  was  prepared  as  an  invited  contrilxition  to  the 
First  International  Meeting  of  the  Western  Section  of  the 
Operations  Research  Society  of  Amerfoa.  Honolulu.  Hawaii. 
Sep  64. 


Descriptors:  (•Air  transportation,  dibts),  (*Uatfaematk:al 
models.  Air  transportation),  (♦Airships,  Air  transportation). 
Life  expectancy,  Replacement  theory.  National  defense. 
Defense  systems,  Aenxiynamlc  oonfljgurattons.  Design, 
Test  equipment.  Personnel,  Maintenasce.  D^artment  of 
Defense,  Operations  research,  Sjrmpoela. 

Design  decisfons  cocomonly  are  made  today  without 
consideratfon  of  their  total  economic  implications.   Resource 
retpilrements  covering  the  entire  life  cycle  of  a  system  — 
Qiat  is,  from  development  through  manufacture  and 
operations  —  frequently  are  treated  oft  a  fragmentary  basis. 
Total  systems  costing  techniques  are  applied  too  late  to  be 
included  in  the  optimization  of  engineering  design.  Con- 
struction of  a  systems  cost  model  can  provide  critically 
important  data  for  the  engineering  development  effort  and, 
furthermore,  serve  as  the  framewoifc  for  coordination  of 
the  entire  study.    A  procedural  approach  for  construction  of 
an  integrated  naodel  is  outlined  in  this  presenUtion. 
Emphasis  is  on  an  integrated  approach  rather  than  on  full 
details  of  the  methodology.    The  method  of  presentation  is  a 
case  example,  viz.,  the  use  of  airships  for  the 
transportation  of  outolze  commodities.   The  requirement 
which  gave  rise  to  the  need  tor  develc^mient  of  a  cost  model 
is  reviewed  at  the  outset.  (Autfaoz) 


AD-605  509  Div.   SO 

OTS  Prices:  HC  $1.00/liF  $0.50 

Foreign  Tech.  Div.,  Air  Force  l^stems  Command, 

Wright-Patterson  AFB,  Ohio. 

A  SMALL  SCALE  CONTINUGUS  ACTION  PNEUMATIC 

COMPUTER  AND  DELAY  BLOCK. 

by  N.  D.  Lanin.    12  Aug  64,  19p 

FTD  TT64  523;  TT  64  71324 

Unclassified  report 

Unedited  rough  draft  trans,  of  mono.  Voprosy 
Pnevmo-  i  Gidroavtomatiki  (Problems  of  Pneumatic  and 
Hydraulic  Automation)  Moscow,  1960,  p.  138-147. 

Descriptors:  (♦Computers,  Pneumatic  devices). 
Models  (Simulations),  ReUabillty,  Control  systems. 
Delay  ciroulto.  Differential  equattons.  USSR. 

A  descr^jtion  is  given  of  continuous  action  pneumatic 
computers  (PVM-?),  developed  at  the  Central  Sclentlflc 
Research  Institute  of  Complex  Automation  (TSNUKA)  and 
Intended  for  laboratory  investigattons  of  automatic  control 
systems.   The  movement  of  the  computers  is  described 
by  ordinary  linear  differential  equations  with  constant 
ooefflciento  up  to  ihe  sixth  magnitude  inclusive.   A 
descriptlcm  is  given  of  a  differentiating  link  and  delay 
block.   (Author) 


AD-605  518  Div.    30,  15 

OTS  Prices:  HC  $5.00/MF  $1.00 

Computer  Sciences  Lab..  NorOiwestem  Technological 

Inst.,  Evanston,  111. 

LEARNING,  ADAPTATION  AND  CONTROL  IN 

INFORMATION  SYSTEMS;  PT  I, 

by  J.  T.  Tou.  H.  C.  Hsieh,  G.  P.  Szego,  T.  T.  Lin,  and 

P.  P.  Nuspl.    Sep  64,  194p   NTI-CSL-TR-106 

Contract  Nonrl228  23,  Grant  NSF  624900 

Unclassified  report 

Descr^tors:  (*Computer8,  Control  systems), 
Conywter  logic.  Linear  systems.  Optimization,  Dynamic 
programming.  Decision  theory.  Digital  systems. 
Differential  equations,  Relaxation  oscillators.  Integrals. 

A  stu4y  was  made  of  optimal  control  in  the  continuous 
control  mode  and  in  the  discrete  mode.   Comparisons  are 
made  between  the  two  solutions  with  particular  emphasis  on 
practical  implementation.    The  generalized  quadratic 
performance  index  Is  used,  as  weU  as  the  integral  of  tbm 
control  absolute  value.   Sub-optimal  control  in  the  discrete 
mode  is  investigated.   Reasons  for  using  sub-optimal 
control  are  discussed.  A  direct  enumeration  ^jproach  Is 
used  for  a  bang-off-bang  problem.   A  second  approach  is  to 
use  a  modified  performance  index  with  a  smaller  number  of 
declsicms.   An  important  part  of  the  paper  is  the  design  of  a 
simple  digital  controUer.   This  is  a  feasibility  study  and  an 
appIicaUon  of  computer  design  techniques.  NAND  logic  and 
RST  fl^flops  are  the  controUer  modules.  (Author) 


AD-605  522  Div.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

CONVERGENCE  OF  EXPERT  CONCENSUS  THROUGH 

FEEDBACK, 

by  Olaf  Helmer.   Sep  64,  15p   P-2973 

Unclassified  report 

Descriptors:  (*Declslon  making.  Feedback),  (*Opera- 
ttons  research.  Decision  making).  Programming  (Compu- 
ters). Probability,  ReUaWUty.  Control  systems.  Test 
methods.  Professional  personnel,  Performaiwe  (Human), 
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The  research  was  oonoemed  with  methods  of  Inducing  a 
group  of  experts  to  refine  their  estimates  of  a  quantity 
through  a  process  of  successive  approximation.   A  technique 
evolved  for  achieving  this  is  called  the  Delphi  method, 
which  Involves  successive  questioning  of  the  individual  ex- 
perts, without  face-to-face  confrontation.  Interspersed  with 
controlled  feedback  of  the  group's  opinions  and  of  reasons 
offered  in  support  of  such  opinions.   Once  a  groi^  of  ex- 
perts have  come  up  with  their  considered  'final'  estimates 
of  a  quantity,  the  question  arises  what  formula  should  be 
used  to  combine  their  responses  into  a  single  quantity  that 
may  be  considered  their  consensus.   This  problem  was  also 
considered,  and  an  effort  was  made  to  get  some  clues  as  to 
whether  the  median  of  such  responses,  or  possibly  a 
suitably  weighted  median,  might  furnish  the  most  reliable 
opinion  consensus. 


AD-605  544  Dlv.    30,  8 

OTS  Prices:  HC  $3.00/teF  $0.75 

Instrumentation  Lab.,  Mass.  Inst  of  Tech.,  Cambridge. 

A  LIMITER  FOR  REPETITIVE  ANALOG  SIMULATION. 

Instruction  book, 

Robert  Balmsfatfaer.   Mar  60,  64p  E-938 

Contract  AF04  647  303,  Pro].  52  156 

Unclassified  rqmrt 

Descriptors:  (♦Analog  computers.  Instruction  manuals), 
(*Llmlters,  Analog  computers),  Operation,  Theory, 
Maintenance,  Simulation,  Amplifiers,  Control  systems. 
Functions,  Computer  operators. 

A  descr4>tlon  is  given  of  Oie  theoiy,  operating  character- 
istics, and  maintenance  procedures  of  an  analog  Limlter 
for  repetitive  computer  use.   The  Limlter  has  greater 
accuracy  and  fiexlblllty  than  the  earlier  modeL   It  utilizes 
a  bridge-type  diode  circuit  and  Is  capable  of  generating  the 
following  functions:   (1)  Symmetric  Limit  with  variable 
limits,  (2)  Asymmetric  Limit  with  variable  symmetry, 

(3)  Asymmetric  Limit  with  variable  peak  to  peak  limits, 

(4)  Asymmetric  Limit  with  a  separately  variable  limit. 
The  variation  of  the  control  dials  necessary  to  generate 
these  functions  does  not  cause  the  output  dc  level  to  change, 
unless  the  origin  is  intentionally  placed  beyond  the  linear 
portion  of  the  limit  characteristic.   Device  errors  are  dis- 
cussed and  experimentally  verified.    The  device  was  con- 
structed using  a  standard  operational  amplifier  similar  to 
those  in  use  in  much  of  the  repetitive  computer.  (Author) 


AD-605  598  DIt.   30,  17 

OTS  Prices:  HC  $0.75/MF  $0.50 

Rock  Island  Arsenal  Lab.,  111. 

CORRELATION  OF  AN  ACCELERATED  CONDENSATION 

APPARATUS  WITH  THE  JAN-H-792  HUMIDITY  CABINET, 

by  Van  Y.  S.  Hong  and  David  Bootzin.   22  Jun  64,  28p 

Pro].  lAO  24401A109 

RIAL  64  2039 

Unclassified  report 

Descriptors:  (*Test  equipment.  Protective  treatments), 
(•Corrosion  inhibition.  Test  equipment),  (*Protective 
treatments.  Corrosion  inhibition).  Condensation,  Humidity, 
Steel,  Films,  Laboratory  equipment.  Oils,  Controlled 
atmospheres.  Test  methods.  Oxidation,  Coatings. 

The  correlation  between  an  accelerated  condensation 
iwaratus  and  the  JAN-H-792  humidity  cabinet  is  reported. 
Included  in  this  study  is  the  employment  of  a  test  speclmra 
which  was  found  to  be  tqiplicable  to  both  apparatus.   This 
test  specimen  intercha^geability  was  confirmed  by  the 
results  obtained  relative  to  condensation  rate,  temperature 


differential  and  performance  tests  under  controlled  condi- 
tions.  Comparative  data  on  six  rust  preventives  were  ob- 
tained in  the  two  apparatus.    A  statistical  analysis  of  re- 
sults indicated  that  the  accelerated  condensation  apparatus 
is  an  improvement  over  the  JAN-H-792  humidity  cabinet 
with  respect  to  test  time  and  precision.   Short  test  time  is 
obtained  by  increased  condensation  on  the  test  specimen 
and  good  precision  is  obtained  by  overaU  control  of  the  test 
conditions.    (Author) 


AD-605  609  Dlv.   30,  8,  15 

OTS  Prices:  HC  $10.00/MF  $3.00 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

PROCEEDINGS  OF  INTERNATIONAL  SYMPOSIUM  ON 

THEORY  OF  RELAY  SYSTEMS  AND  FINITE  AUTOMATA. 

10  Apr  64,    698p 

FTD  MT63  257;  TT  64  71346 

Unclassified  report 

Edited  machine  trans,  of  Mezbdunarodnaya  Federatslya 
po  Avtomatlcheskomu  Upravlenlyu.     Trudy    v.  24, 
n.  p.,  1962. 

Descriptors:  (*Automata,  Symposia),  (*Symposla, 
Automata),  (*Computers,  Symposia),  Theory,  Automatic, 
Control  systems.  Relays,  Networks,  Circuits,  Mathe- 
matical models.  Statistical  analysis.  Special  functions 
(Mathematical),  Digital  computers,  Computer  logic. 
Game  theory,  Algebra,  Linear  programming.  Interference, 
Synthesis,  Electron  tubes.  USSR. 

^esticms  concerning  the  theory  of  relay  systems  and 
finite  automata  in  connection  with  progressive  application 
in  the  technology  of  automatic  control  of  discrete  control 
systems  are  discussed.   This  theory  is  presented  as  one 
of  the  main  divisions  of  theory  of  automatic  control 
because  of  its  own  special  mathematical  apparatus  and 
specific  methods  used  in  the  solution  of  problems  in 
its  field.  The  symposium  consisted  of  five  sections: 
Abstract  Theory  of  Automata;  Probability  Automata, 
Reliability,  and  Coding;  Methods  of  Synthesis  of  Relay 
Networks;  Minimization  of  Boolean  Functions  and 
Synthesis  of  Bridging  Networks;  and.  Problems  of 
Mechanization  of  Synthesis  of  Relay  Networks. 


AD-605  623  Dlv.    30,  8 

OTS  Prices:  HC  $8.75/MF  $2.50 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 

THE  RELIABILITY  OF  ELECTRONIC  COMPONENTS 

FOR  USE  IN  REMINGTON  RAND  UNIVAC  GROUND-BASED 

COMPUTER  SYSTEMS:  VOLUME  IDA:  SIMULATED-USE 

UFE-TEST  DATA  (RESISTORS). 

Final  rept.  voL  3A,  30  Apr  56-31  Mar  58, 

by  J.  E.  Drennan,  A.  E.  Mace,  L.  H.  Stember,  Jr., 

R.  L.  Smith,  and  K.  E.  Hassler.    31  Mar  58.  57^ 

Contract  AF04  645  20 

PB  162  510 

Unclassified  report 

Subcontract  to  Remington  Rand  Unlvac,  St.  Paul,  Minn. 

Descriptors:  (*Electronlc  equipment.  Reliability  (Elec- 
tronics)), (^Digital  computers,  Electronic  equipment), 
(♦Resistors,  Digital  computers),  Life  e;q>ectancy.  Statis- 
tical tests.  Statistical  data,  Slmulatioa,  Carbon  resistors, 
Computers.  Test  methods. 

The  pres«itatlon  of  resistor  data  for  the  simulated-use 
load-life  experiment  was  designed  so  that  It  would  provide 
summarized  statistics  which  could  be  used  in  a  variety  of 
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computations  which  might  arise  In  the  design,  operation. 
(Arttort"  *  °^  *  ground-based  computer  system. 


AD-605  624  Dlv.   30,  8,  25 

OTS  Prices:  HC  $6.00/MF  $1.25 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 
THE  RELIABILITY  OF  ELECTRONIC  COMPONENTS 
FOR  USE  IN  REMINGTON  RAND  UMVAC  GROUND- 
BASED  COMPUTER  SYSTEMS;    VOLUME  niB:   SIMU- 
LATED-USE UFE-TEST  DATA  (DIODES). 
Final  rept.  Vol.  3B,  30  Apr  56-31  Mar  68, 
by  J.  E.  Drennan.  A.  E.  Mace.  L.  H,  Stember,  Jr., 
R.  L.  Smith,  and  K.  E.  Hassler.   31  Mar  58,  258p 
Contract  AF04  645  20 
PB  162  511  1 

I  Unclassified  report 
»iboontraot  to  Remington  Rand  UnliMo,  9L  Paul,  Mimi, 

Descriptors:  (*Electronlc  equipment.  RellabiUty,  (Elec- 
tronics)), (*Dlgital  computers,  Eleotronic  equipment), 
(*Dlodes,  Digital  computers).  Computers,  Germanium, 
Life  expectancy,  Statistical  tests,  Statistical  data.  Diodes 
(Semiconductor).  Simulation,  Test  methods. 

Presentation  of  Type  HD2193  diode  daU  for  the  simulated- 
use  load-life  experiment  was  designed  to  provide  summa- 
rized statistics  that  could  be  used  in  a  variety  of  computa- 
tions which  might  arise  in  the  design,  operation,  and  main- 
tenance of  a  ground-based  computer  system.  (Author) 


AD-605  625  Dlv.    30,  8,  25 

OTS  Prices:  HC  $5.00/MF  $1.00 

Battelle  Memorial  Inst.,  Columbus,  IJkilo. 

THE  RELIABILITY  OF  ELECTRONIC  COMPONENTS 

FOR  USE  IN  REMINGTON  RAND  UNJVAC  GROUND-BASED 

COMPUTER  SYSTEMS:   VOLUME  VlU  PHASE  m,  THE 

DEVELOPMENT  OF  COMPONENT-SCREENING 

TECHNIQUES. 

Final  rept.  vol.  6,  30  Apr  56-31  Mar  58, 

by  J.  E.  Drennan,  W.  B.  Chqitn,  R.  S.  Thomas, 

H.  M.  Braner,  and  K.  E.  Hassler.   31  Mar  58, 

Contract  AF04  645  20 

PB  162  700 
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Unclassified  report 
Aibcontract  to  Remington  Rand  Unlvi^.  St.  Paul,  Minn. 

Descriptors:   (•Electronic  equ^mient.  Reliability 
(Electronics)),  (•Digital  computers,  Electronic  equipment), 
(•Quality  control,  Electronic  equipment).  Computers, 
Transistors,  Diodes,  Resistors,  Semiconductor  devices. 
Life  expectancy.  Test  methods.  Mathematical  prediction, 
SUtistlcal  analysis.  Algebra,  Failure  (Mechanics), 
Stresses,  Programming  (Computers). 

This  report  describes  a  research  program  directed  to- 
ward the  development  of  techniques  for  detecting  In- 
herently weak  transistors,  diodes,  and  resistors  before 
they  are  used  in  the  computer  system.  The  results  of  tills 
research  have  indicated  that  screening  techniques  based  on 
initial  parameter  measurements  are  feasible.   Trail  ap- 
plications  of  the  techniques  on  data  from  exploratory  and 
simulated-use  life  tests  indicate  that  it  may  be  possible  to 
classify  correctly  as  many  as  80  per  cent  of  the  components 
destined  for  early  failure  in  use.   (Aulhor) 


AD-605  640  Dlv.    30 

OTS  Prices:  HC  $4.00/MF  $0.75 

Instrumentation  Lab.,  Mass,  Inst,  of  Twh..  Cambridge, 


THE  EFFECT  OF  INCREMENT  REPREOTNTATION  ON 

THE  ACCURACY  OF  THE  DIGITAL  DIFFERENTIAL 

ANALYZER. 

Master's  thesis, 

by  Vincent  Rocoo  DeMarco.   May  58,  116p  T-158 

Contract  NOrdl7366,  ProJ.  53  138 

Unclassified  rqwrt 

Descrtptorst  (*Digltal  dUferentlal  analyzers.  Reliability), 
Digital  computers.  Errors,  Iqput-output  devices.  Pro- 
gramming (ComiMters),  Servomechanlsms,  Control  sys- 
tems. Differential  equations.  Costs. 

In  the  design  of  complex  servomechanlsm  craitrol  sys- 
tems, the  need  for  more  and  more  accurate  components 
arises.   At  present,  the  most  important  hybrid  device  is  the 
Distal  Differential  Analyzer  (DDA),  for  it  can  be  made 
to  fit  stringent  system  requirements  where  analog  systems 
are  Impractical,  at  a  reasonable  cost,  and  at  a  premium  in 
size  recpilrements.  The  npoH  describes  the  advantages 
both  pro  and  con  of  the  DDA.   It  contains  a  numerical 
analysis  of  the  present  DDA  techniques  and  a  new  DDA  tech- 
nique, the  Trlnary  DDA.   A  fUU  descr^on  on  the  character- 
ization of  the  DDA  errors  and  how  they  propagate  in  tte  so- 
hitions  of  differential  equatlais  are  presented.   Also,  the 
logical  design  of  the  different  DDA  Integrators  are  Included 
to  offer  a  comparison  in  the  cost  per  Integrator.   The  tech- 
niques described  for  the  error  analysis  of  the  DDA  are 
verified  by  the  results  of  the  simulation  of  the  DDA  solu- 
tion of  certain  iUustrative  examples  on  the  IBM  704. 
(Author) 


AD-605  678  Dlv.   30,  12 

OTS  Prices:  HC  $2.00/MF  $0.50 

Instrumentation  Lab.,  Mass.  Inst,  of  Tech..  CamBrldge. 
A  LINEAR-PATH  MECHANICAL  ACCELERATOR, 
by  Kenyon  L.  Zapf.   Feb  59,  32p   R-229 
Contract  AF04  647  303,  ProJ.  52  156 

Unclassified  report 

Descriptors:  (•Acceleration,  Simulators),  (*Test  equip- 
ment, Guided  mlssUes),  (•Guided  mlssUes,  Test  equip- 
ment). Shock  (Mechanics),  Vibration,  Models  (Simulations), 
Performance  (Engineering),  Bismuth  alloys,  Design,  Scale. 

Through  the  combination  of  a  torsion  pendulum,  a  level 
surface,  and  a  vertical  plane,  an  ^)paratus  has  been  de- 
vised which  provides  essentially  sinusoidal  controllable 
acceleraUon  along  a  straight  line,  with  minimum  cross- 
ooiq)llng.  A  reduced-scale  model  has  been  buUt  and  tested 
and  has  proved  such  an  ^iparatus  practlcaL  (Author) 


AD-605  682  Dlv.    30,  2,  6 

OTS  Prices:  HC  $2.00/MF  $0.50 

Woods  Hole  Oceanographic  Institution,  Mass. 

SWEEP  SYNCHRONIZED  POSITIONABLE  TRIGGER  AND 

SUPPLEMENTARY  COMPONENTS. 

by  W.  E.  Witzell.    May  64.  20p   WHOI-Ref-64-28 

Contract  Nonr4029  00 

Unclassified  report 

Descriptors:  (•Echo  ranging,  Servomechanlsms), 
(•Servomechanlsms,  Echo  ranging).  Recording  systems. 
Gears,  Drives,  Oceanogr^hic  equ^ment. 

The  report  describes  the  Swe^-Synchronized  Posltlonable 
Trigger,  together  with  its  functions  and  8UK)lementary  com- 
ponents, as  designed  and  built  for  use  with  the  Precision 
Gr^hlc  Recorder  (PGR)  at  the  Woods  Hole  Oceanographic 
Institution.   The  posltlonable  trigger  provides  a  means  for 
plotting  a  variable  on  the  PGR  record  as  a  function  of  time, 
for  triggering  equipment  such  as  oscilloscopes  at  any  time, 
for  displaying  ship's  heading,  and  for  supplying,  semi-auto- 
matioally,  ocean  depth  to  a  ship-board  conq)uter.  (Author) 
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AD-605  687 
OTS  Prices: 


Dlv.   30,  U 
HC  $2.00/MF  $0.50 


Instrumentation  Lab.,  Mass.  Inst,  of  Tech.,  Cambridge. 
A  LINEAR  PATH  MECHANICAL  ACCELERATOR. 
Revision  no.  1, 

by  Kenyon  L.  Zapf.    Mar  60,  47p   IL-R-229 
Contract  AF04  647  303,  ProJ.  52  156 

Unclassified  report 

Descriptors:  (♦Test  equipment.  Guided  missiles), 
(♦Guided  missiles.  Test  equipment),  (♦Acceleration, 
Simulators),  Shock  (Mechanics),  Vibration,  Models  (Simu- 
lation), Performance  (Engineering),  Bismuth  alloys.  Scale, 
Mathematical  analysis. 

Through  the  combination  of  a  torsional  vibration  system, 
a  level  surface,  and  a  tightly- stretched  metal  band  for 
track  alignment,  an  apparatus  has  been  devised  which  pro- 
vides low-frequency,  tiigh-amplltude.  essentially  sinusoidal 
controllable  acceleration  along  a  straight  line,  with  mini- 
mum cross-coupling.    A  reduced-scale  model  has  been 
built  and  tested  and  has  demonstrated  that  a  full-scale  ma- 
chine based  on  the  principles  outlined  in  this  report  would 
be  practical.   In  testing  of  precision  inertial  components,  in 
particular,  it  is  desirable  to  have  a  specific  force  input 
carefully  controlled  to  eliminate  cross-acceleration;  this 
device  Is  suited  to  such  a  purpose.  (Author) 
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Atlantic  Research  Corp.,  Alexandria,  Va. 

DESIGN  AND  INSTRUMENTATION  OF  AN  EARTH  SHOCK 

TUBE. 

Progress  rept.  no.  18,  Oct-Nov  62, 

by  B.  P.  Polanin,  L.  H.  Wasliington,  and  R.  C.  Bryant. 

7  Dec  62,  6p 

Contract  DA36  034ORD3116RD,  Projs.  AD503  04  002, 

TB3  0112 

Unclassified  report 

Descriptors:  (♦Shock  tubes.  Earth),  Instrumentation. 
Design,  Friction,  Shock  waves.  Loading,  Measurement. 

A  system  to  measure  the  friction  at  the  sidewall  of  the 
earth  shock  tube  has  been  designed.    Four  Baldwin-Lima- 
Hamilton  load  cells,  one  attached  at  each  corner  of  a  flange, 
will  support  the  suspended  shock  tube,  and  hence  will  in- 
dicate the  total  downward  force  exerted  on  the  shock  tube 
during  application  of  force  to  the  soil  column. 
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Princeton  Univ.,  N.  J. 

AN  IBM  7090-94  PROGRAM  TO  ANALYZE  PAIRED  COM- 
PARISONS TYPE  DATA  COLLECTED  BY  A  MULTIPLE 
RANK  ORDERS  DESIGN:   GENERAL  DESCRIPTION. 
Technical  rept., 

by  Harold  Gulliksen  and  Dorothy  Gulliksen.   Jul  64,  2p 
ERP-RM-64-9 

Contract  Nonrl858  15;  Grant  NSF  G3407,  Pro).  NR150  088 

Unclassified  report 

Descriptors:  (♦Programming  (Computers),  Data), 
Statistical  analysis.  Least  squares  method.  Punched  cards, 
Ii4)ut-output  devices,  Transformations  (Mathematics), 
Programming  languages.  Computers,  Tapes. 

An  IBM  7090-94  program  was  developed  for  analysis  of 
paired  comparisons  type  data  collected  by  a  multiple  rank 
orders  design.    This  program  utilizes  input  data  from 
questionnaires  of  thirteen  different  designs,  from  a  7-7-3 


design  (7  stimuli  in  7  blocks  of  3  each)  to  an  81-90-9  design, 
(81  stimuli  in  90  blocks  of  9  each).    A  checking  program  is 
Included  with  an  ou^ut  Identifying  certain  types  of  errors. 
The  output  of  the  analysis  program  gives:  (1)  Individual 
output  with  information  on  each  subject  as  follows:  (a)  the 
•votes  for'  score  of  each  subject  for  each  stimulus  in  the 
questionnaire;  (b)  the  number  of  stimuli  not  favored  and  the 
number  favored  in  the  Absolute  Judgment  section;  and 
(C)  the  total  circular  triads  (TCT)  for  each  individual  both 
before  and  after  including  the  absolute  Judgments.    (2)  A 
group  output  with  (a)  the  paired  comparisons  matrix  for  all 
subjects  and  all  stimuli,  and  (b)  scale  values  determined 
from  this  matrix.    (Author) 
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Research,  Inc.,  Hopkins,  Minn. 
DEVELOPMENT  OF  A  COMBINATION  SPECTRA 
LOADING  FATIGUE  AND  DYNAMIC  HEATING  SYSTEM  FOR 
DETERMIN.'VTION  OF  COMPLEX  LOAD-TEMPERATURE- 
TIME  DESIGN  DATA  OF  MATERIALS. 
Rept,  for  15  Apr  61-15  Oct  63, 
by  Robert  W.  Churchill.    Apr  64,  52p 
Contract  AF33  616  8124,  Pro].  7381,  Task  738103 
RTD  TDR63  4234 

Unclassified  report 

Descriptors:  (♦Loading  (Mechanics),  Test  equipment), 
(♦Materials,  Test  equipment),  (♦Test  equipment.  Materials), 
(♦Laboratory  equipment,  Materials),  Fatigue  (Mechanics), 
Laboratory  furnaces,  Infrared  equipment,  Servomechanisms, 
High-temperature  research.  Temperature  control.  Com- 
pressive properties,  Tensile  properties,  Automatic, 
Airborne,  Test  methods.  Weapon  systems.  Dynamics, 
Statics. 

This  program  involved  the  modification  of  a  standard 
dynamic  loading  test  machine,  the  addition  of  a  high  rate 
heating  oven  and  the  development  of  an  automatic  pro- 
granmier  for  both  items.   This  test  equipment  is  capable 
of  programming  slowly  varying  static  loads,  dynamic  loads, 
and  temperature,  automatically  through  the  use  of  arbitrary 
programs  drawn  on  a  curve  following  programmer.    Three 
programs  are  included:  one  for  the  upper  load,  one  for  the 
lower  load  and  a  third  for  specimen  temperature.    The 
machine  is  capable  of  operating  at  speeds  up  to  5000  cpm, 
and  is  capable  of  applying  one  cycle  at  a  time  and  holding 
a  load  during  programmed  temperature  fluctuations.   The 
dual-elliptical-reflector  infrared  furnace  is  capable  of 
applying  specimen  transient  temperatures  up  to  3000F  and 
continuous  temperature  of  1800F.    The  maximum  combined 
load  that  can  be  applied  to  a  test  specimen  is  13,227  pounds 
tension  or  compression.   The  maximum  static  load  is 
7,936  pounds.    The  maximum  high  frequency  load  is  ±551.15 
pounds  to  ±  6613  pounds  and  the  maximum  slow  speed  force 
(up  to  40  cpm)  is  ±  11,  023  pounds.    A  detailed  description 
of  the  test  equipment  and  its  operation  are  given  in  this 
report.    (Autiior) 
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INTRODUCTION  TO  ELECTRONIC  COMPUTERS. 
CHAPTER  5:    LOOPING, 

by  F.  J.  Gruenberger  and  D.  D.  McCracken.  Oct  61, 
28p   P-2465 

Unclassified  report 

Descr^tors:  (♦Computers,  Textbooks),  Progranuning 
(Computers),  Compilers,  Coding,  Data  storage  systems. 
Control  sequences.  Data  processing  systems. 

Looping,  which  is  a  basic  tool  in  programming  and  coding. 
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olfers  certmta  clear  advantages.   Umpe  save  storage  space; 
are  easier  to  write  and  debug:  are  eaaUy  modified  to  per- 
tonnmore  or  less  work;  and,  moat  Important,  must  be  used 
in  order  to  make  our  computer  a$tal.   Loops  also  offer  the 
best  illustration  of  the  stored  program  concept:   the  com- 
puter can  modify  its  own  instiucttons  during  execution,  and 
repeat  them  selectively. 
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Thompson  Ramo  Wooldridge  Cori).,  Inc.,  Los  Angeles. 

Calif. 

LINEAR  SYSTEMS  PERFORMANCE  CRITBRIA, 

hy  A,  S.  Gola.    4  Jun  56,  46p 

RW-Gll-TM-96;  RW-GM-44.3-18 

Contract  AF18  600  1190 

Unclassified  report 

Descriptors:  (♦Linear  systems,  Performance  (Engi- 
neering)), (♦Performance  (Engineering),  Linear  systems). 
Control  systems,  Radar  equlpmsat.  Communication  sys- 
tems. Computers,  Torque,  Clrcotts,  Electric  fUters, 
Synthesis,  Checkout  procedures.  Statistical  analysis.  Func- 
tions, Matrix  algebra,  Transfontistions  (Mathematics), 
Calculus  of  variations.  ' 
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INTRODUCTION  TO  ELECTRONIC  COMPUTERS. 
CHAPTER  4:    PROGRAMMING  AND  CODINQ, 
by  F.  J.  Gruenberger  and  D.  D.  MbCrackan. 
Oct  61,  36p   P-2451  [j 

1 1         Unclassified  report 

Descriptors:  (♦Computers,  Textbooks),  Programming 
(Computers),  Programming  languages.  Numbers, 
Compilers,  Data  storage  systems.  Data  processing 
systems.  Mathematics. 

Coding,  an  activity  Included  In  propwnmlng.  is 
Intnxkiced.   This  activity  foUows  How  charting  and  Is  where 
the  procedure  defined  in  the  flowchart  is  translated  Into  a 
language  the  machine  can  accept. 


AD-605  779  Dlv.    30,  32 

OTS  Prices:  HC  ILOO/MF  $0.50 
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ANYONE  FOR  THE  MOON, 

by  J.  D.  WlUlams.  Sep  61,  lap  P 
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Unclassified  report 


Prepared  for  presentation  at  the  Princeton  University 
Conference,  Princeton,  New  Jersey,  4  Oct  81. 

I 
Descr^tors:  (♦Symposia.  Lunar  Ii^bes),  (*Lunar  probes. 
United  States),  Costs,  Economics.  Public  opinion.  Moon. 

The  ejqwdltion  to  the  moon,  now  belag  attenqited  by  the 
United  States,  is  discussed.   Costs  are  coosldered  as  well 
as  national  prestige,  the  benefits  of  scientific  investigation, 
and  the  conceivable  consequences  of  a  possible  failure. 
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OPERATIONS  USEFUL  FOR  SIMILARITY-INVARIANT 

PATTERN  RECOGNTnON, 
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by  W.  Doyle.    Sep  61.  l^;i  P-a449 

Unelasslfied  repoH 

Descriptors:  (♦Pattern  recognition.  Statistical  ftanctlonB), 
(♦Statistical  functions.  Pattern  recognition),  (♦Artificial 
Intelligence,  Pattern  recognition).  Numbers,  Configura- 
tion, Correlation  techniques,  Fourier  analysis.  Optical 
scanning.  Electromagnetic  waves,  FUters  (Electromag- 
netic waves),  Slgnal-to-nolse  ratio. 

Some  Ideas  for  position-  and  size-Invariant  two-dimen- 
sional pattern  recognition  are  discussed.   They  lead.  In 
some  cases,  to  easUy  mechanized  operations.   An  a^llca- 
tion  to  detection  of  straight  lines  is  proposed.  (Author) 


AD-605  781  Dlv.   30,  8,  16,  32 

OTS  Prices:  HC  $2.00/MF  $0.50 
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INFORMATION  RETRIEVAL:    A  LOOK  AT  THE 
LOGICAL  FRAMEWORK  AND  SOME  NEW  CONCEPTS. 
by  M.  E.  Maron.   Oct  61.  38p   P-2455 

Unclassified  report 

Prq;>ared  for  presentation  at  the  1961  annual  Conference 
of  the  American  Records  Management  Association  held  In 
Los  Angeles.  Calif.,  9  Oct  61. 

Descr^tors:  (♦Information  retrieval.  Theory), 
Conmnunlcation  theory,  Conyjuters,  Artificial  IntelUgence, 
Data  storage  systems.  Libraries,  Data  processing 
systems.  Cybernetics,  Simulation,  Automata, 
Documentation,  Nerve  cells.  Nervous  system.  Background. 

Information  retrieval  Is  discussed  and  related  to 
fields  of  studty  which  have  In^jortant  implications  for  an 
understanding  and  ultimate  unmnaUng  of  the  problem  of 
automatic  information  retrlevaL   These  related 
studies  are  called  the  Informdtton  Sciences  and  include 
those  sciences  and  techniques  wtiich  have  a  concern  for  the 
commodity  of  information.    How  information  can  be 
measured,  encoded  and  decoded,  transmitted  and  stored, 
processed  most  efficientty  by  machine;  and  how  it  is 
received  and  processed  by  the  human  nervous  system  are 
examined  under  such  headings  as  information  theory, 
communication  theory,  computer  switching  and  control 
theory,  theory  of  automata  and  percqrtrons  and  under  the 
general  heading  of  Cybenietlcs,  which  Is  the  study  of 
information  and  control  in  machines  and  men. 
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SYSTEMATIC  METHODS  FOR  PROGRAMMING 
SOIPLIPICATION,  xw^uninv, 

by  Richard  L.  Van  Horn.   Sep  61.  2^  P-2447 

Unclassified  report 
Prepared  for  presentation  at  the  Electronic  Business 
^^I?^  '*"*'•  ^*^'  *^^^^  ^  ^'««  B«»oh  Calif. 

•&*2T  Oct  ol« 

Descriptors:  (♦Programming  (Computers).  Optimization). 
(♦Operations  research.  Programming  (Computers)),  Data 
processing  systems.  Systems  engineering.  Management 
engineering.  Programming  languages,  Piogni^^ 

Progronmlng,  as  used  here,  covers  the  lengUiy  and  In- 
volved process  of  going  from  a  detailed  concept  to  an 
operating  data  system.  It  therefore  includes  analysis,  de- 
vetopment  of  logic  charts,  coding,  testing,  develo£e^tT 
proce<*ires^  prepartog  of  manuals,  and  other  reli^  ftnS- 

^'u^T^^  ■?**"**°°  1»  glv«  to  projecte  that  arT 
very  large.  Involve  'new  coocepte,'  or  both. 
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INTRODUCTION  TO  ELECTRONIC  COMPUTERS. 
CHAPTER  3:    FLOWCHARTING, 
by  F.  J.  Gnienberger  and  D.  D.  McCracken.   Oct  61, 
18p   P-2443 

Unclassified  report 

Descriptors:  (^Computers.  Texttxraks),  Programming 
(Computers),  Coding,  Compilers,  Data  processing  systems. 

Three  main  reasons  for  drawing  flowcharts  are  dis- 
cussed: a  flowchart  lays  out  plctorially  the  logic  of  the 
problem  solution;  the  flowchart  breaks  up  the  solution  into 
small  pieces,  each  of  which  is  easy  to  work  with;  and  a 
flowchart  is  an  excellent  means  of  communication. 
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RAND  Corp.,  SanU  Monica,  Calif. 
INTRODUCTION  TO  ELECTRONIC  COMPUTERS, 
CHAPTER  I:    INTRODUCTION  TO  COMPUTERS, 
by  F.  J.  Gruenberger  and  D.  D.  McCracken. 
1  Mar  61.  rer.  10  Aug  61,  1^   P-2231-1 

Unclassified  report 

De8cr4>tor8:  (^Computers,  Textbooks),  Programming 
(Computers),  Data  processing  systems,  Data  storage  sys- 
tems. Control  sequences.  Compilers,  Digital  computers. 
Background. 

An  electronic  computer,  a  device  which  can  accept  infor- 
mation, store  it,  process  it,  and  present  the  results  of  the 
processing  in  some  acceptable  form  is  introduced. 
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RAND  Corp.,  Santa  Monica,  Calif. 
INTRODUCTION  TO  ELECTRONIC  COMPUTERS. 
CHAPTER  2:    THE  ORGANIZATION  OF  THE  COMPUTER, 
by  F.  J.  Gruenberger  and  D.  D.  McCittcken.   8  Sep  61, 
20p   P-2440 

Unclassified  report 

Descriptors:  (*Computers,  Textbooks),  Data  storage 
systems.  Numbers,  Compilers,  Control  sequences.  Data 
processing  systems.  Programming  (Computers), 
Operation. 

This  paper  discusses  the  following  fundamentals  of  the 
electronic  computer;  characteristics  of  storage,  pattern 
of  the  computer,  the  computer  Instructton,  the  operands 
of  an  instruction,  the  computer's  cycle  of  operations, 
types  of  addressing,  and  loading  storage. 
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APPUCATION  OF  QUEUING  THEORY  TO 

INFORMATION  SYSTEMS  DESIGN. 

Final  rept., 

by  David  Nee.   Jun  64,  12^ 

Contract  AF19  628  2901,  ProJ.  4513 

ESD  TDR64  428 

Unclassified  report 

Descriptors;  (*Queueing  theory.  Information  retrieval). 


(*Information  retrieval.  Queuelng  dieory).  Models 
(Simulatton),  Design,  Stotlstlcal  analysis,  Operatioos 
research.  Probability. 

This  research  project  was  undertakao  to  investigate  Oie 
application  of  queuing  theory,  in  particular  the  priority 
queuing  theory,  to  structuring  of  information  systems.   A 
scheme  of  classifying  queuing  models  and  queuing 
literature  was  developed,  and  was  used  to  classify  most  of 
the  known  priority-queuing  literature.   The  waiting-time 
distribution  for  a  multi-server,  head-of-the-line,  priority- 
queuing  model  was  developed.    Priority-queuing  formulas 
were  catalogued  and  listed  in  accordance  with  the 
classification  scheme.   A  simple  single-stage  priority- 
queuing  model  was  constructed  to  demonstrate  the  feasi- 
bility of  using  such  a  model  to  augment  the  analytical 
modeling  techniques  In  Investigating  more  complex 
priority-queuing  systems.   Finally,  procedures  for  the 
^jpllcation  of  the  queuing  model  to  structuring  of 
Information  systems  were  outlined.  (Author) 
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THE  SOFTWARE  PROBLEM. 

Group  rept., 

by  D.  B.  Yntema.   4  Sep  64,  20p  LL-1964-51 

Contract  AF19  628  500 

ESD  TDR64  370 

Unclassified  report 

Descriptors:  (*Digital  computers.  Systems  engineering), 
(^Programming  (Comixitors).  Digital  computers). 
Computer  personnel.  Engineering  personnel.  Labor. 
Design. 

The  question  of  making  digital  computers  more  useful  to 
technical  personnel  like  engineers  and  scientiste  is 
discussed  informally.   It  is  suggested  that  computing 
systems  should  be  designed  for  a  type  of  use  described  as 
•st^)-display-look.'   It  is  also  suggested  that  once  the 
user  has  been  put  on-line,  Oie  problem  of  software 
becomes  critlcaL   In  particular,  the  clerical  labor  that  Is 
usuaUy  required  in  instructing  the  computer  becomes  an 
Important  obstacle  to  rapid  interactton  between  man  and 
machine.   The  requirements  for  an  experimental  system 
intended  to  put  these  opinions  into  practice  are  sketehed.  and 
some  of  the  major  decisions  that  have  been  made  in 
planning  such  a  system  are  discussed  briefly.  (Author) 
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Operations  Research  Center,  Mass.  Inst,  of  Tech., 
Cambridge. 

A  MATHEMATICAL  ANALYSIS  OF  COMPUTER  TIME- 
SHARING SYSTEMS. 

Interim  technical  rept.  no.  20  (toaster's  thesis), 
by  Nitin  Ratilal  Patel.   Jul  64,  55p 
Contract  Nonr4102  01;  Grant  DA  ARO  D31  ia4G158 
AROD  968  37 

Unclassified  report 

Report  on  Fundamental  Investigations  In  Methods  of 
Operations  Research,  Rept.  oa  Proj.  MAC. 

Descriptors:  (*Coii4>uters,  Scheduling),  (*ScheduIlng, 
Computers),  Real  time.  Time  studies,  Oiperatlons  research. 
Management  engineering.  Mathematical  analysis. 

Two  Important  and  popular  time-sharing  systems  were 
analysed  for  the  expected  waits  of  requeste.   These  were 
the  Round-Robin  and  the  Dynamic- Priority  Multiple-Level 
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systems.  The  Round-Robin  is  very  complex  in  all  ito 
generality,  however  with  the  aid  of  a  reaUstic  simplifying 
assumption  the  desired  expected  watts  were  calculated. 
The  Round-Robin  under  worst  conditions  (i.e.  'full  load') 
was  analysed  rigorously.    The  Dynamic- Priority  Multiple- 
Level  System  considered  was  slightly  different  from  the  one 
implemented  by  Prof.  Corbato  of  M,  I.  T.    Here  again  re- 
sulte  were  complex  in  general,  but  were  derived  generally 
nevertheless.   Specialisation  of  these  results  should  simolifv 
them  somewhat.  (Author) 
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Princeton  Univ.,  N.  J. 
AN  ELECTROMAGNETIC  SUSPENSION  SYSTEM  FOR 
SPHERICAL  MODELS  IN  A  HYPERSONIC  WIND  TUNNEL, 
by  R.  N.  ZapaU  and  T.  Dukes.   Jul  $4.  10^  AER-682 
Contract  Nonrl858  37.  Proj.  NR061 136 

Unclassified  report 


Descrlptorst  (*Electromagneto,  SdqMnsion  devices), 
(*ai8penslon  devices.  Hypersonic  wind  tunnels),  (*Hyper- 
sonio  wind  tunnels.  Suspension  devices).  Wind  tunnel 
models.  Spheres,  Blectromagnetism,  Magnetic  fields. 
Control  systems.  Feedback.  Hypersonic  flow.  Three- 
dlmeostonal  flow.  Instrumentation.  Optical  equipment. 
Helium.  atahlUsatton  systems. 

The  design  of  an  eleotromagnetlo  balUnce  fbr  suspending 
spherical  models  in  a  hypersonic  wind  tunnel  is  described. 
An  orthogonal  force  system,  together  with  coo^Mnsated  op- 
tloal  sensors  in  three  stabilizing  automatic  feedback  loops, 
provides  Inherently  uncoupled  control  In  three  degrees  of 
freedom.   The  major  parts  of  the  refxjrt  contain  the  designs 
of  ttie  electromagnetic  coll  conflgur$tton  and  of  the  feedback 
loops.  (Author) 
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Coordinated  Science  Lab.,  Univ.  of  QUnols,  Urfoana. 
THE  LOGIC  ORGANIZER  AND  DIAGHOSIS  PROGRAMS, 
by  Sundaram  Seshu.   Jul  64,  93p   CSL>R-226 
Contracto  DA28  043AMC00073E.  AF4t  638  1383 

Unclassified  report 

Descriptors:  (^Computer  logic,  Difljltal  con^Mtors), 
(♦Programming  (Computers),  Instruction  manuals), 
Switehing  circuito.  Sequence  switebes,  Input-ou^t  de- 
vices. Computer  personnel.  Programming  languages. 
Analysis,  ControL  1 1 

The  first  part  of  the  report  is  a  users  manual  fbr  those 
wishing  to  use  the  system  of  programs  for  the  diagnosis  of 
sequential  swltohing  circuito.   The  second  part  is  a  pro- 
grammer's manuaL   Detailed  descripttons  of  the  individual 
sub- routines,  including  calling  sequences  and  peculiarities 
are  given.   This  system  of  programs  was  devekqMd  as  a 
tool  in  the  experimental  study  of  self-diagnosis  in  electronic 
digital  computers.    The  system  conslste  of  two  programs— 
the  organizer  (5000  Instructions)  and  the  sequential  circuit 
analyzer  (10,000  instructions)  with  aboat  1500  instructtons 
in  common.  The  organizer  is  a  program  for  arranging  the 
logic  in  levels  and  identifying  any  feedback  loops  not 
Identified  in  the  input.   The  sequential  circuit  analyzer  is  a 
program  for  producing  the  testing  procedure  for  any  given 
sequential  circuit.    The  organizer  prepares  the   input  for 
the  analyzer.   The  entire  system  is  written  in  machine 
language  for  the  CDC  1604  computer  and  uses  the  Illinois 
system  subroutines  for  iiqxit-output.  (Author) 


AD-605  954  Dlv.    30,  8,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

LlBooln  Lab.,  Mass.  Inst,  of  Tech..  L^idngton. 


DIVISION  2.    SYSTEMS. 

Quarterly  progress  r^>t  for  15  Aug-15  Nov  62. 

15  Nov  62.  1^ 

Cootract  AF19  628  500 

Unclassified  rqwrt 

Descriptors:  (*DigItal  systems.  Design),  (*Communlca- 
tton  theory.  Electronics).  (*Optics,  Infrared  research). 
Communication  systems.  Radar,  Data  processing  systems. 
Data  transmission  systems.  Demodulation,  Plasma  physics. 
Crystallography.  Propagation.  i«v»«.B. 

Quarterly  progress  resulte  are  presented  In  the  fields  of 
systems  analysis,  conummlcatlons,  and  optics  and  infrared 
research. 


AD-605  955  Dlv.    30,  7,  8 

OTS  Prices:  HC  $1.00AlF  $0.50 

Space  Technology  Labs..  Inc.,  Los  Angeles.  Calif. 

RATE  DIAGRAM  METHOD  OF  ANALYSIS  OF  AN  ON-OFF 

CONTROL  SYSTEM, 

by  Harry  Patapoff.   Jul  60.  14p 

STL/TR-60-0000-19323 

Unclassified  report 

Descriptors:  (*Control  systems,  Graphics).  (^Graphics, 
Control  systems),  (*Swltehlng  circuito.  Control  systems). 
Nonlinear  systems.  Dynamics,  Stability.  Translente.  Func- 
tions, Mathematical  analysis. 

The  develc^ffiient  of  a  technique  is  described  in  T»*lch  the 
pertormance  of  a  class  of  on-off  control  systems  can  be 
analyzed  by  means  of  a  'rate  diagram'.    Such  a  diagram  is 
a  plot  of  the  controlled  element  ou^t  rate  at  control  re- 
moval versus  the  rate  at  control  application.   Information 
regarding  system  stability,  transient  response,  limit  cycles, 
and  duty  cycles  can  readily  be  obtained  directly  from  tiie 
rate  diagram.    This  method  can  be  effectively  used  as  a  de- 
sign tool  in  optimizing  systems  to  meet  specified  pertormance 
requlrem«ite.  (Author) 


AD-605  964  Dlv.    30.  15 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica. 

SET-THEORETIC  FORMAUZATIONS  OF  COMPUTA- 
TIONAL ALGORITHMS,  COMPUTABLE  FUNCTIONS,  AND 
GENERAL-PURPOSE  COMPUTERS, 
by  Roger  E.  Levlen.    Apr  62.  36p   P-2573 

Unclassified  report 

Paper  prepared  in  cooperation  with  the  Nattonal  Science 
Foundatton  for  presentation  at  Polytechnic  Symposium  on 
the  Matoematical  Theory  of  Automata.  New  York. 
24-26  April  1962. 

Descriptors:  (*Compater8,  Operation),  Functions,  Set 
theory.  Theorems.  Mathematical  anal:rsi8. 

The  paper  Is  c<mcemed  with  formalization  of  the  notton  of 
computational  algorithm,  determinatton  of  the  class  of 
functions  computable  by  such  algorithms,  and  development 
of  a  formal  definition  of  'general-purpose  computer'.    Func- 
tional systems,  consisting  of  a  set  and  a  function  in  that 
set,  were  introduced  and  two  definitions  according  to  which 
they  may  be  considered  to  compute  functions  were  proposed. 
It  was  demonstrated  that  under  the  first,  and  more  elemen- 
tary, definitton  of  the  function  computed  by  functional  sys- 
temsr  a  vanlshlngly  small  fractton  of  all  functtons,  only  the 
class  of  stable  functions,  is  computable.   The  existence  of 
single  functional  systems  wliich  can  compute  every  function 
in  a  given  set  was  demonstrated.  ^ 
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Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


AI>-605  988  Dlv.    30,  2,  20 

OTS  Prices:  HC  $a.0O/MF  $0.50 

Space  Technology  Labs  Inc.,  Los  Angeles.  Calif. 

ANALYSIS  OF  THE  MOON'S  SURFACE  BY  NUCLEAR 

REACTIONS. 

by  E.  F.  Martina  and  Carlton  D.  Schrader.   5  Apr  60, 

3^   OTLAR-60-0000-00078,  UCRL-5916 

Unclassified  report 

Prepared  in  cooperation  wUh  Lawrence  Radiation  Lab., 
Unly.  of  California.  LlTermore. 

Descriptors:  (*Moon,  Chemical  properties),  (*Lunar 
envlronmeDt,  Radioactlvatlon  analysis),  (*RadioactiTatiGn 
analysis,  Moon),  Lunar  probes.  Nuclear  reactions, 
Neutron  beams.  Neutron  reactions.  Mass-energy  relation. 
Albedo.  Beta  decay.  Gamma  emission.  Inelastic 
scattering.  Proton  bombardment.  Gamma  ray  spectra. 
Radiation  measurement  systems,  Astroi^ysics,  Theory. 

Several  methods  of  determining  the  elemental  compo- 
sition of  the  moon's  surface  are  discussed,  assuming  an 
un-manned,  non-destructive  lunar  landing.   The  general 
4)proach  considers  bombardment  of  the  surface  with 
various  nuclear  beams  and  examines  the  possible  nuclear 
reactions  wliich  are  known  to  be  dependent  on  the  mass, 
charge  or  energy  level  structure  of  the  irradiated  material. 
The  resultant  radiations  are  sought  which  can  be  detected 
with  little-or-no  loss  or  distortion  of  the  Information  ^rtiich 
they  contain.   Various  detectors  and  accelerators  as  well  as 
lunar  and  interplanetary  backgrounds  are  also  considered. 
Detection  and  pulse  height  analysis  of  gamma  rays  produced 
by  the  bombarding  beam  is  the  method  of  greatest  promise. 
Two  separate  e}q>erimental  designs,  one  involving  an 
incident  14  Mev  neutron  beam,  and  the  ottier  involving  an 
incident  14  Mev  proton  beam,  are  discussed  in  detail. 


AD-605  998  Dlv.    30,  8,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Thompson  Ramo  Wooldrldge,  Inc.,  Los  Angeles,  Calif. 

ENVIRONMENTAL  TEST  PROGRAM  FOR  AIRBORNE 

ELECTRONIC  EQUIPMENT, 

by  L^  K.  Lee  and  S.  C.  Morrison.   3  Sep  57,  19p 

GM-43.2-211 

Unclassified  report 

Descriptors:  (^Electronic  equipment.  Environmental 
tests),  (*Environmental  tests,  Electronic  equipment). 
Test  methods.  Reliability  (Electronics).  Airborne, 
Guided  missile  components,  Quality  control.  Sampling, 
Standards,  Design. 

This  document  provides  a  guide  for  conduct  of 
environmental  test  programs  to  optimize  the  performance 
and  reliability  of  airborne  electronic  parts,  assemblies, 
and  equipments.    Program  needs  are  outlined.   The  parts 
testing  program  is  examined  in  terms  of  such  factors  as 
experience  witii  parts,  part  criticality,  frequency  of 
occurrence,  cost,  and  reliability  objectives. 


AD-606  119  Div.    30,  16 

OTS  Prices:  HC  fl.OO/MF  $0.50 

Air  Force  Cambridge  Research  Labs.,  Bedford,  Mass. 


LOGICAL  TECHNIQUES  FOR  GLOTTAL  SOURCE 

MEASUREMENTS. 

Instrumentation  paperB, 

by  John  L.  Ramsey.    Aug  64,  17p 

ProJ.  5628 

AFCRL  64  661:  AFCRL  IP48 

Unclassified  report 

Descriptors:  (*Speech,  Scientific  research),  (*Speeoh 
representation.  Data  processing  systems),  (*Data 
processing  systems,  %)eech  representatlcn).  Motion 
pictures,  Sound  signals,  Images,  Microphones,  Input- 
ou^t  devices.  Physiology,  Magnetic  tape.  Time, 
Anatomical  models.  Data  storage  systems. 

This  report  describes  a  metliod  of  using  a  PDP-1 
computer  to  reduce  data  from  a  very  high  speed  motion 
picture  that  shows  the  human  vocal  cords  during  voicing 
and  carries  a  visual  representation  of  the  electrical  signal 
from  a  microphone  held  in  front  of  the  subject  during  the 
filming.    The  object  is  to  get  representations  of  the  area  of 
the  glottis  (the  opening  between  the  vocal  cords)  and  the 
pressure  amplitude  of  the  acoustical  signal  as  ftinctions  of 
time.  The  glottal  area  and  the  acoustical  amplitude  shown 
on  each  frame  of  the  film  are  reduced  to  binary  form  and 
stored  on  magnetic  tape,  together  with  a  set  of  coordinates 
representing  the  periphery  of  the  glottis,  all  suitably 
identified.   Each  frame  of  the  film  constitutes  a  sample  in 
time  wtiich  is  not  uniform  because  of  slight  changes  in 
camera  speed.    A  second  program  interpolates  the  data  to 
yield  uniform  samples  in  time,  normalized  and  properly 
scaled  for  presentation  on  the  computer  scope.   The  two 
ftinctlons  are  also  synchronized  in  time  and  punched  out 
on  paper  tape.   A  third  program  displays  the  daU  from  the 
paper  tape  as  two  curves,  one  above  the  other,  which  drift 
slowly  across  the  scope  face.   New  data  is  added  and  old 
data  discarded  so  that  tte  drift  is  forward  in  time.   The 
drifting  can  be  stopped  and  specific  parts  of  either  wave  can 
be  designated  with  the  light  pen  for  more  detailed 
examination.  (Author) 


AD-606  130 
OTS  Prices: 


Div.   30,  25 
HC  $2.00/MF  $0.50 


Space  Technology  Labs..  Inc.,  Loe  Angeles,  Calif. 
PARAMETRIC  STUDY  OF  THE  CONICAL  SHOCK  TUBE, 
by  Vernal  Josephson  and  Richard  W.  Hales. 
1  Mar  60.  28p  STL/TR-60-0000-09048 
Contract  AF04  647  309 

Unclassified  report 

Legibility  of  this  docimient  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Sbock  tubes.  Design),  Conical  nozzles. 
Electromechanical  converters.  Performance 
(Engineering),  Shock  waves.  Propagation, 

High-pressure  research. 

A  parametric  study  was  mads  on  the  performance  of  a 
conical  discharge  shock  generator.    From  these  studies  It 
was  possible  to  formulate  general  ground  rules  to  be 
followed  in  designing  a  shock  txibe  of  this  tsrpe  capable  of 
producing  a  single  high  velocity  shock  at  gas  pressures 
varying  from  25  -  2000  micron.   Typically,  shocks  of 
M  siib  s  -  ISO  were  produced  in  D  sub  2  at  100  micron 
pressure.    (Author) 
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31.  Ships  and  Marine  Equipment 


AO-605  160  Div.   81,  9 

OTS  Prices:  HC  $3.00/MF  $0.7S 

Institute  of  Engineering  Researolig  Univ.  of  Callfomia, 

Berkeley. 

EXPERIMENT  DATA  FOR  TWO  SHIPS  OF  'MINIMUli* 

RESISTANCE. 

hgr  Wen-Chin  Lin.  J.  Randolph  PaidUi^  and  J.  V. 

Wehausen.   Aug  64,  62p  NA-64-8 

Contract  Nonr36S6  17 

Unolassifled  report 

De«cr4;>tors:  (*Ship  models,  E]q;>erimental  data), 
(•Fluid  dynamic  properties.  Ship  models).  Ships,  Design, 
Ship  hulls,  Hydrod}mamlcs.  Numerical  analysis. 
Taylor's  series.  Optimization,  Fourier  analysis. 
Series,  Model  tests. 

This  report  presents  the  results  of  towlng-tank  tests 
carried  out  on  two  of  the  models  of  minimiiTn  'total' 
resistance  described  in  an  earlier  report  by  Lin, 
Webster  and  Wehausen  (1963)  (AD-417  630).   One  model 
was  symmetric  fore  and  aft,  the  other  asymmetric  with  a 
prescribed  afterbody.    Each  was  supposed  to  be  optimum 
within  its  class  for  a  Froude  number  0.316  and  a  Rejrnolds 
number  1.18  x  10  to  the  9th  power.   Although  the  forms 
showed  resistance  qualities  near  the  design  speed  as 
good  as  the  equivalent  forms  for  Taylor's  Standard 
Series,  they  were  not  signlficaatly  Itetter.  The  occurrence 
of  separation  behind  the  stem  bulb  of  the  symmetric 
model  may  have  masked  possible  superior  wave-making 
(Tialitles  as  indicated  ty  a  rather  small  surface  disturbance. 
(Author)  ' 


AD-605  177    •        Div.    31 

OTS  Prices:  HC  $7.00/MF  $1.50 

Aerojet-Oeneral  Corp..  Ansa,  CaVt. 

HYDRODYNAMIC  CHARACTERISTICS  OF  BASE-VENTED 

AND  SUPERCAVITATING  STRUTS  FOR  HYDROFOIL 

SHIPS.   VOLUME  L   TEXT  AND  APPENDIXES. 

Final  rept.  for  .Fun  61-Dec  63. 

by  E.  R.  Bate.  M.  Bielecki.  J.  T.  Byrne.  S.  Davis,  and 

H.  F.  Gaebler.    Aug  64,  324p   AGC-2796,  v.  1 

Contract  NObs84664 

Unclassified  report 


Descriptors:  (*HydTofoU  boats.  Supports),  (•Supports, 
Design),  Marine  rudders,  Drag,  Yaw.  Geometry.  Models 
(Simulations).  '' 


The  experimental  program  consisted  of  two  phases:  a 
basic  strut  investigation,  and  a  study  of  the  effect  of  rudders 
on  a  selected"  strut   The  basic  strut  investigation  consisted 
of  (1)  e;q)loratory  tests  in  which  Oie  experimental  techniques 
and  e<piipment  were  checked  out.  and  a  con4>arison  made  of 
results  obtained  with  a  straight  model  and  with  a  model 
curved  to  the  towing  radius;  (2)  a  study  of  drag  optimization 
of  basic  sections;  (3)  cross  force  and  yaw  moment  studies; 
(4)  an  evaluation  of  the  effect  of  strut  geometry  (thickness 
ratio  and  rake);  and  (5)  a  study  of  the  effect  of  scale  (size 
and  speed)  as  represented  by  Froude  number.   The  rudder 
8tu<^  was  concerned  with  the  effect  of  rudder  geometry 
(Le.,  chord  ratio,  span  ratio,  and  spanwise  location  of  ttie 
rudder)  on  a  selected  strut  section. 


AD-606  178  Div.    31 

OTS  Prices:  HC  $7.40/llF  $2.00 

Aerojet-General  Corp.,  Acusa,  Call ! 


SHIPS  AND  MARINE  EQUIPMENT  •  Division  31 


HYDRODYNAMIC  CHARACTERISTICS  OP  BASE-VENTED 

AND  SUPERCAVITATING  STRUTS  FOR  HYDROFOIL  SHIPS. 

VOLUME  n.   ILLUSTRATIONS. 

Final  rept.  voL  2.  Jun  61-Dec  63, 

by  E.  R,  Bate,  M.  Bielecki,  J.  T.  Byrne,  S.  Davis,  and 

H«  F.  Gaebler.   Aug  64,  440p   AGC-2796,  v.  2 

Contract  NObs  84664 


Unclassified  report 


See  also  AD-60S  177. 


Descriptors:  (•Hydrolbil  boats.  Supports),  (•Supports, 
Design),  Marine  rudders,  Models  (Slmalations),  Graphics. 
Photographs. 


AD-605  194  Dlv.  'si,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

David  Taylor  Model  Basin.  Washington.  D.  C. 
POWERING  CHARACTERISTICS  OF  TWO  V-BOW  VARI- 
ATIONS FOR  SERIES  60,  0.60  C  sub  B  MODELS.  TMB 
MODEL  4969  AND  UM  MODEL  924. 
Iqr  A.  H.  Weaver.  Jr.  Jul  64.  22p 
DTMB1812 

Unclassified  report 

Descr^rtors:  (♦ayr  models.  Propulsion).  Shyr  hulls. 
Design,  Marine  surface  propulsion.  Propellers  (Marine), 
Model  tests,  Hydrodynamic  c<Mi£lgurations.  Power 
Velocity,  Thrust 

This  report  presents  powering  characteristics  as  pre- 
dicted from  tests  with  two  V-bow  variations  of  Series  60 
0.60  C  sub  B  models.  TMB  Model  4969  and  UM  Model  924. 
and  compares  them  with  the  powering  characteristics  of  the 
parent  form,  TMB  Model  4210.    The  test  results  showed  ex- 
ceUent  agreement  In  rpm,  thrust  deduction  and  thrust  wake. 
(Author) 


AD-605  226  Div.   31 

OTS  Prices:  HC  $2.00/MF  $0.50 

Hydronautics,  Inc..  Laurel,  Md. 

THE  DESIGN  OF  BASE-VENTED  STRUTS  FOR  HKSH  • 

SPEED  HYDROFOIL  SYSTEMS, 

by  V.  E.  Johnscm.  Jr.,  and  S.  E.  Starley.   Sep  62,  28p 

Hydro-TR  001-16 

Contract  NOb^78396,  ProJ.  S  F013  0201 

Unclassified  report 

Paper  reprinted  from  the  IAS/Navy  Meeting  on 
HydrofoUs  and  Air  Cushion  Vehicles,  Washinjrton.  D.  C. 
17-18  Sep  62. 

Descriptors:  (•Hydrofoil  boats.  Supports),  (•Supports. 
Design),  Ship  structural  components.  Drag.  Cavitation, 
Thickness,  Mathematical  analysis.  Theory. 

Several  famiUes  of  two  dimensional  base  vented  struts 
wlOi  low  cavity  drag  are  derived  and  the  lnyx)rtant  charac- 
teristics of  these  struts  such  as  inc^ient  cavitation  number, 
section  modulus  and  drag  at  finite  base  cavitation  number 
are  presented.   A  comparison  of  these  theoretical  results 
Witt  limited  eiqwrimental  data  show  tte  tteory  to  be 
idequaie.   The  practical  problem  of  designing  optimum  base 
vented  struts  for  prescribed  thickness  or  section  modulus 
inchiding  tte  influence  skin  friction,  strut  wei^t  and  tte 
use  of  'bullt-(q>'  or  hoUow  construction  is  also  discussed. 
(Autlwr) 

AD-605  290  Dlv.    31 

OTS  Prices:  HC  $1.00/ldF  $0.50 


David  Taylor  Model  Basin,  Washington,  D.  C. 
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Division  31  •  SHIPS  AND  MARINE  EQUIPMENT 


SHEAR  AND  ROTARY  INERTIA  EFFECTS  ON  BEAM 

VIBRATIONS, 

by  Ralph  C.  Lelbowitz  and  Earle  H.  Keonard. 

Jul  64,  lep 

DTMB182a 

Unclassified  report 

Descrlptora;  (*Ship  hulls,  SfmuUtlon),  (*BeamB 
(Structural),  Vibration),  Rotation.  Shear  stresses. 
Numerical  anal}r8is. 

The  effects  of  shear  rigidity  and  rotary  inertia  on  a 
vibrating  uniform  free-free  beam  are  analyzed  in  order  to 
tiirow  ll^t  on  the  vibration  of  a  ship  hull  represented  by 
a  nuxlerately  nonuniform  beam.    A  simple  first-order 
approximation  is  devised  for  use  in  calculating  several 
modes  of  vibration  of  a  slender  beam  (small  height-to- 
lengtfa-ratlo)  wiilch  includes  these  Important  effects. 
(Author) 


AD-605  309  Dlv.    31.  30 

OTS  Prices:  HC  $4.00/MF  $0.75 

Davidson  Lab.,  Stevens  Inst,  of  Tech.,  Hobc^en,  N.  J. 

MODEL  TESTS  OF  A  SERIES  OF  SIX  PATROL  BOATS  IN 

SMOOTH  AND  ROUGH  WATER, 

by  Young  Obey.   Oct  63,  rev.  Aug  64,  11^ 

SIT-DL-985 

Contract  NObs78349.  Pro].  2648  223 

Unclassified  report 

Revision  of  AD-426  914. 

Descriptors:  (*Boats,  Model  tests),  (*Model  tests.  Boats). 
(♦Patrol  craft.  Model  tests).  Fluid  dynamic  properties. 
Performance  (Engineering),  Hydrodynamlc  configurations. 
Water  waves.  Yaw,  Pitch  (Motion).  Center  of  Gravity, 
Acceleration.  Hulls  (Marine).  Design. 

Three  round-bottom  models  and  three  hard-chine  models, 
with  lengttibeam  ratios  of  3,  4  and  5  in  each  group  and  with 
constant  displacement,  were  tested  In  smooth  water  and  in 
irregular  waves  of  Sea  States  3  and  5.    The  hard-chine 
model  and  the  round-model  of  length-beam  ratio  4  were  used 
to  evaluate  relative  broaching  tendencies  in  regular  following 
waves.    The  resistance  data  in  smooth  and  rough  water  were 
expanded  to  boat  weights  of  55,000  pounds.    The  measured 
values  of  accelerations,  at  the  forward  quarter  point  and 
LCG  position,  and  of  heave,  are  presented.   In  the  evaluation 
of  relative  broaching  tendencies  in  regular  following  waves, 
experimental  results  were  combined  with  tiieoretlcal  results 
to  derive  indices  of  broaching.  (Author) 


normally  loaded  Mariner  type  cargo  slilp  in  regular  head 
and  following  waves  having  wave  height/wave  length  ratios 
between  0.05  and  0.11;  a  second  loading  conditions  was  also 
examined.   A  second  objective  was  to  determine  whether  the 
moments  tend  to  reach  an  upper  limit  as  wave  height 
increases.    A  1/96  scale  model  was  cut  to  form  six  seg- 
ments which  were  Jointed  by  an  aluminum  beam.    The  beam 
was  strain  gaged  to  measure  bending  moments  at  the  bull 
cuts  at  stations  5,  7-1/2.  10,  12-1/2  and  15.    Within 
practical  operational  limits  for  the  Mariner  type  ship. 
maximiim  wave  bending  moments  In  high  regular  waves  oc- 
cur in  the  region  from  amidships  to  .125L  aft  of  amidships. 
Hogging  and  sagging  moment  at  any  section  were  generally 
proportional  to  wave  height  up  to  a  wave  height/wave  length 
ratio  of  0.11,  the  ste^;>est  wave  that  could  be  generated. 
(Author) 
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Massachusetts  Inst,  of  Tech.,  Cambrid^ 

PERIOIXC  PROPELLER  FORCES  IN  NON-UNIFORM 

FLOW, 

by  Neal  A.  Brown.   Jun  64.  164p   MIT-DNA-64-7 

Contract  Nonrl841  80.  ProJ.  S  R009  01  01 

Unclassified  report 

Descriptors:  (^Propellers  (Marine).  Vibration), 
(♦Harmonic  analysis.  Hjrdrodynamlcs),  Fluid  dynamic 
properties.  Three-dimensional  flow.  Vortices,  Ship 
stnictural  components.  Marine  engineering.  Programming 
(Computers). 

Ship  screws  experience  vibration  Inducing  periodic 
forces  at  blade  frequency  and  its  multiples  because  of 
their  operation  in  the  circumferentially  non-uniform  flow 
field  of  the  wake.    These  forces  are  presently  computed 
on  the  basis  of  either  quasi-steady  analyses  or  strlpwise 
application  of  the  Sears  function  for  the  unsteady  lift  of  a 
two-dimensional  airfoil  subjected  to  sinusoidal  gusts.   The 
quasi-steady  analyses  are  correct  only  at  lero  frequency 
while  the  unsteady  strip  theory  is  presumed  correct  only 
at  high  fre<piencles  because  of  the  neglect  of  three-dimen- 
sional effects  in  the  latter.    Using  a  vortex  sheet  model, 
the  linearized  integral  equation  for  the  bound  vorticlty  of 
the  blades  is  derived.   This  is  simplified  by  approximations 
analagous  to  those  made  by  Reissner  for  the  plane  wing. 
The  difference  between  the  downwash  in  the  three  and  two- 
dimensional  flows  is  determined  in  a  vortex  line  model  of 
the  propeller.   The  analysU  proceeds  on  the  basis  of 
computing  a  correction  to  the  two-dimensional  unsteady 
strip  theory  to  account  for  three-dimensional  effects. 
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Stevens  Inst,  of  Tech.,  Hoboken,  N.  J. 

INVESTIGATION  OF  BENDING  MOMENTS  WITHIN  THE 

MIDSHIP  HALF  LENGTH  OF  A  MARINER  MODEL  IN 

EXTREME  WAVES. 

Progress  rept.  no.  1, 

by  Naresh  M.  Manlar.   Jun  64,  28p 

Contract  NObs88263,  ProJ.  SR  165 

8SC  163 

Uoolassifled  report 

Descr^rtors:  (*Cargo  ships.  Structural  properties), 
(♦Ships  (Nonmilitary).  Structural  properties).  Stresses. 
Ship  models.  Deformation,  Moments,  Measurement, 
Water  waves.  Model  basins.  Hydrodynamics.  Marine 
engineering. 

One  objective  of  this  project  was  to  obtain  experimental 
model  date  to  describe  the  lengthwise  vertical  wave  bending 
moment  distribution  within  tbe  midship  half  length  of  a 
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Technical  Research  Gioap,  Melville.  N.  Y. 

THE  DYNAMIC  CALCULATION  OF  LATERAL  BENDING 

MOMENTS  ON  SHIPS  IN  OBUQUE  WAVES, 

by  A.  L  Raff.  Mar  64.  166p   TRG-147-FR 

Contract  Nonr3284  00.  ProJ.  SR009  01  01.  Task  100 

Uoolassifled  report 

Descr^tors:  (♦Ships.  Structural  properties),  (♦Marine 
engineering.  Ships),  (♦Hydrodynamics,  Marine  engineering). 
Ship  models.  Deformation,  Moments,  Water  waves. 
Numerical  analysis.  Digital  computers,  Graphics. 

The  work  is  aimed  at  improving  and  extending  the 
dynamical  method  for  calculating  lateral  bending  moments 
on  ships  in  oblique  wave^  developed  on  this  project 
(AD-270  240)  previously.   The  theoretical  frtonewoik  is 
first  restated  in  a  more  general  form.   The  equattons  of 
mottons  allow  for  three  degrees  of  freedom,  and  all  inertia, 
damping  and  cross-coupling  terms.   The  baodli^  moment 
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wpiation  is  based  on  the  lateral  forces  used  to  determine 
the  mottons.    A  computer  program,  wtdch  permits  changes 
In  the  theory  to  be  made  easily,  is  then  prepared  to  cariy 
out  the  calculations. 
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DsTld  Taytor  Model  Basin,  Washit^ton,  D.  C. 
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FORCES  AND  MOMENTS  ON  SHIfB  AT  ZERO  HEEL, 
by  G.  R.  Mutimer.    Mar  55,  64p 
DTMB  956;  DTMB  Aero  27 

Unclassified  rqwrt 

Descriptors:  (♦Ship  models,  Fonoe  (Mechanics)). 
Aerodynamic  characteristics.  Mcsnents.  Stability.  Wind 
tnmiels.  Ships. 

Ocnnpllatlon  of  data  on  9  sh^  mocUs  obtained  from  vari- 
ous tests  made  in  TMB  tunnels  over  the  period  1948-1953. 
Water-line  models  were  used.    These  slilps  were  United 
States.  Old  Colony  Mariner,  LST  1156,  Pennsylvania. 
DD692,  Roanoke,  Salem.  CV9,  and  YTB500.  (Author) 
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A  DESCN  APPROACH  TO  THE  PKDBLEM  OF 

CRITICAL  WHIRLING  SPEEDS  OF  SHAFT-IKSK 

SYSTEMS, 

by  Norman  H.  Jasper.   Dec  54.  38| 
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II 


Descriptors:  (♦PropeUers  (Marlile),  Vibration),  (♦Shafto, 
Design),  Crankshafts,  Supports,  Resonance,  Rotation. 
Bearings.  Tolerances  (Mechanics),  Models  (SlmuUtions), 
Failure  (Mechanics),  Velocity,  Mathematical  analysis. 
Equations.  Marine  engineering.  Design.  Hydrodynamtos. 

The  problem  of  resonant  whirling  of  propeller-shaft 
systems  is  discussed  with  special  emphasis  on  those 
factors  determining  the  critical  speeds.   Several  me&ods 
for  computing  the  natural  wiiirling  £re<piencies  of  propeller- 
shaft  systems  are  presented  and  discussed.   Among  these 
methods  are  approximate  formulas  for  the  fundamental 
natural  wUrilng  frequency  which  are  suitable  for  direct 
application  by  the  shaft  designer.   Computed  and  experi- 
mentally determined  natural  frequencies  are  compared. 
The  possible  forced  whirling  motions  due  to  hydrodynamlc 
forces  acting  on  the  propeller  are  cMscussed.  (Author) 
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RESULTS  FROM  FULL-SCALE  MEASUREMENTS  OF 
MIDSHIP  BENIXNG  STRESSES  ON  TWO  C4-S-B5  DRY- 
CABGO  SHIPS  OPERATING  IN  NORTH  ATLANTIC 
SERVICE. 

Progress  rept.  no.  4. 

by  D.  J.  Friteh.  F.  C.  Bailey,  and  N,  S.  Wee.   Sep  64. 
38p  T  f      . 

Contract  NObs88349,  ProJ.  SR153 
98C164 


Rept.  on  Ship  Reqxxise  Statistics. 


Unclassified  report 


Descriptors:  (♦Cargo  Bbipa,  Stresses),  Water  waves. 
Data  processing  systems.  Records.  Data.  Measurement. 
Atlantic  Ocean. 


SHIPS  AND  MARINE  EQUIPMENT  •  Division  31 


Records  of  wave-induced  midship  bending  stresses  were 
obtained  on  magnetic  ta4>e  during  the  past  Qiree  years 
using  an  unmanned  instrumentatton  system.   The  reduced 
data  cover  thirty-four  round  trip  voyages  of  two  instru- 
mented C4-S-B5  (machinery  aft)  dry-cargo  vessels  on  the 
North  Atlantic  trade  route.    The  data  represent  about 
12.000  hours  at  sea  out  of  five  ship-years  of  operation. 
Each  data  point  is  based  on  a  one-half  hour  record  repre- 
senting four  hours  of  ship  operation.   An  automatic  Proba- 
bility Analyzer  is  used  in  the  reduction  of  data.   All  avail- 
able $lata  are  presented  as  plote  of  rms  stress  variatton 
and  maximum  peak-to-peak  stress  variatton  vs.  sea 
state  (Beaufort  Wind  Scale).    The  data  were  shown  to  be 
representative  of  a  class  of  ships  e;q)osed  to  sea  states 
corresponding  to  Beaufort  Niunbers  3-7.  (Author) 
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Narmco  Researoh  and  Development  Dlv..  Whittakar 
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Descr^rtors:  (♦ftibmarine  hulls.  Filament  wound  con- 
struction). (♦Composite  materials.  FUament  wound  con- 
struction), (♦Filament  wound  construction.  Composite 
materials),  (♦Glass  textiles.  Reinforcing  materials), 
Fllamente.  Plastics,  Rings,  Cylindrical  bodies.  Hydro- 
static pressure.  Compressive  properties,  Sandwitch  con- 
structton.  Manufacturing  methods.  Mechanical  properties. 
Design.  Teste. 

A  program  to  investigate  tte  structural  heavier  of  large 
diameter  (5-mil)  E-glass  fiber  composites  under  complex 
stress  systems,  primarily  those  under  bidirectional  com- 
presston  is  described.    For  design  use.  material  properties 
of  5-mil,  E-glass  fiber  composites  for  Oiree  different 
resin  contente  were  ejqjerimentally  determined.    Filament- 
wound  cylindera  (soUd  wall,  ring-stiffened,  and  sandwich 
construction)  representing  subscale  hulls  of  submerelble 
structure  were  then  designed,  fabricated,  and  hydrostat- 
toally  tested.    The  objective  of  the  program  was  to  detei^ 
mine  if  the  large,  unidirecttonal  compressive  strengOi 
potential  of  5-mll  glass  fiber  composites  could  be  utUized 
in  the  design  of  the  hull  of  an  underwater  vehicle.  (Author) 
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Alloyd  Research  Corp..  Watertown.  Mass. 

AN  INVESTIGATION  OF  SPIN  AXIS  INSTRUMENT 

BEARINGS. 

Progress  rept.  no.  9.  1  Nov  58-31  Jan  59, 

by  E.  Rablnowlcz.  G.  Relchenbach.  D.  Brown,  and 

D.  A.  Hay.    15  Mar  59,  28p 

Contract  NObs72364 

Unclassified  r^)ort 

Descriptors:  (♦Gyroscopes.  Bearings),  (♦Bearings. 
Gyroscopes),  Failure  (Mechanics),  Physical  properties. 
Loading  (Mechanics),  Torque,  Steel,  Elasticity,  Hardness, 
Temperature,  Stainless  steel.  Carbon  aUoys,  Chromium 
alloys.  Vanadium  alloys.  Molybdenum  alloys.  Tungsten 
alloys,  Silicon  alloys.  Manganese  alloys.  Tool  steeL 

The  work  Is  concerned  with  problems  encountered  in  the 
performance  of  spin  axis  instrument  bearings  used  in  hl^ 
angular  momentum  gyroscopes.    These  bearings  fail 
through  an  increase  in  running  friction  of  sufficient 
magnitude  so  that  the  gyroscope  drive  cannot  maintain  the 
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rotor  at  synchronous  speed.  The  main  areas  of  activity  are: 
(1)  Careful  examination  of  bearings  which  have  failed  in 
service  to  determine  the  causes  of  failure.   (2)  A  deter- 
mination of  the  perUnent  physical  properties  of  new  bearing 
materials  as  functions  of  their  metallurgical  variables. 
(3)  .The  testing  of  balls  of  Qiese  materials  under  rolling  and 
spinning  loads  to  study  their  bearing  properties.    (4)  Run- 
ning completed  beartiqp  in  a  torque  tester  to  obtain 
friction  data  and  to  monitor  friction  changes  occurring 
under  operation  closely  simulating  that  found  in  an 
assembled  gyroscope. 
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GM  Defense  Research  Labs.,  Santa  Barbara,  Calif. 

SYNTACTIC-FOAM,  FILAMENT-WOUND  COMPOSITE 

PRESSURE  HULLS. 

Final  rept., 

by  R.  M.  Robertson.   Sep  64,  75p  GMDRL-TR64  01,  rev. 

Contract  NObs88603.  Projs.  SF013  01  03,  04  21304 

Unclassified  report 

Descriptors:  (^Submarine  hulls.  Filament  wound  con- 
struction), (*Filament  wound  construction.  Composite 
materials),  (^Composite  materials.  Filament  wound  con- 
structton),  Pressure  vessels.  Hydrostatic  pressure. 
Underwater.  Expanded  plastics.  Glass  textiles,  Plastic 
coatings.  Rupture,  Buoyancy,  Density,  Bucking  (Me- 
chanics), Epoxy  plastics.  Cylindrical  bodies,  S^riieres, 
Teste,  Glass. 

External  hydrostatic  pressure  teste  were  conducted  on 
12  fiberglass  fllammt-wound  cylinders,  each  12  In.  long 
with  an  ID  of  5  in.   Six  of  these  had  a  wall  thickness  of 
0.210  in.,  designed  to  fail  by  buckling  at  2000  psl;  the  other 
six  had  a  wall  thickness  of  0.305  in.,  designed  to  fall  by 
buckling  at  5000  psl.   Three  of  each  type  were  covered  with 
an  external  coating  of  INLYTE  (a  buoyant  syntactic  foam 
previously  developed  by  the  contractor  In  an  effort  to 
stabilize  the  G.  R.  P.  against  buckling.   The  syntactic  foam 
density  was  44  ib/cu.  ft.  The  six  uncoated  cylinders  were 
used  as  controls.   Ixmg  cylinders  of  fiberglass  exhibit 
collt^we  characteristics  under  external  hydrostetlc  pres- 
sures.  The  compressive  stresses  are  not  developed  to  their 
fUll  potentiaL    The  teste  were  conducted  to  determine  If  a 


coating  of  syntactic  foam  would  stabilize  the  units  to  allow 
more  efficient  use  of  the  compressive  stress.  Caoohistons: 
By  coating  cylinders  with  a  layer  of  low-density  syntactic 
foam,  such  as  INLYTE,  ttie  unit  is  stabilised  in  the 
buckling  mode,  and  a  great  increase  in  strength  is  achieved 
before  nurture  from  externally-applied  hydrostatio  pr««- 
sure.   Also,  the  buoyancy  of  the  oomposita  atiuotui*  is 
significantly  increased.  (Autlior) 
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Alloyd  Research  Corp.,  Watertown.  Mas*. 

AN  INVESTBATION  OF  SPIN  AXIS  INSTRUMENT 

BEARINGS. 
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by  David  A.  Brown,  Donald  A.  Hays,  and  Patrick  G 
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Unclassified  report 

LeglbiUty  of  this  document  is  in  part  unsatisfactory 
Reproduction  will  be  made  from  the  best  available  copy. 

Descriptors:  (•Lubrication.  Gyroscopes),  (^^lyroacopes. 
Bearings,  Gyroscopes),  Torque,  Failure  (Mechanics). 
Frlctton,  Polymerization,  Lubrlcanta,  Cleaning 
Physical  properties.  Tool  steel.  Elasticity.  Hai^taeM. 

Temperature. 

The  research  is  concerned  with  problems  arising  In  the 
performance  of  spin  axis  Instrument  bearings  when  used 
to  higfa^angular  momentum  gyroscope  wheels.   The  main 
research  efforts  have  beenlnbeartag  material  develbp- 
mento,  from  which  improved  materials  and  treatmenta 
have  resulted;  however,  the  prevelence  of  failures  through 
polymerization  of  &e  lubrtcant  has  focused  tbe  reseairsh 
on  surface  cleanliness  and  lubrication.   In  this  rwspect, 
it  Is  hypothesized  that  lubricant  polymerization  may  be 
^atyUzed  by  surface-adhered  particles  which  remain  from 
the  final  manufactrjrlng  operations.  These  particles 
cause  freshly  cut  metal  surfaces  at  the  bearing  interface 
which  in  turn  emit  exo-electrons  which  may  be  instru- 
mental in  the  polymerization  of  the  lubricant.   Pre- 
liminary data  on  the  polymerization  of  lubricanto  Indicate 
that  the  rate  of  polymer  formation  Is  strongly  Infiuenoed 
by  the  cleanliness  of  the  bearli^  surfaces. 
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RAND  Corp.,  Sante  Monica,  Calif. 
METROPOLITAN  POPULATIONS  '  t>  1985:   TRIAL 
PROJECTIONS,  ^ 

by  Ira  S.  Lowry.   Sep  64,  104p  RM->4125-RC 

Unclassified  report 

Descriptors:  (*Population,  Urban  areas),  (*Mathematlcal 
predictton.  Populatton),  Distribution.  Geography,  Eco- 
nomics, Statistical  processes,  Programming  (Computers). 

This  study  summarizes  the  results!  of  two  series  of 
denu>graphlc  projections  covering  each  of  tba  52  largest 
Standard  MetropoUtan  Stetlstical  Areas  (SMSA)  In  the  United 
States,   These  are  trial  projections,  the  first  steps  In  a  con- 
tinuing effort  to  anticipate  the  probable  sizes  and  character- 
istics of  future  metropolitan  populations.    For  each 
SMSA,  the  1960  population  was  divided  into  60  componente 
(age,  by  sex  and  color);  on  the  basis  of  explicit  and  detailed 
assumptions  as  to  rates  of  birth,  death,  and  migration,  the 
size  of  each  component  is  estimated  at  five-year  intervals, 
1960-1985.    The  resulte  are  compared  to  nattonal  projections 
prepared  by  the  Bureau  of  the  Census,  and  to  SMSA  projec- 
ttons  prepared  by  various  local  agencies.   In  1960.  the  U.S. 
Census  listed  52  Standard  Metropolitan  Statistical  Areas 
whose  populations  exceeded  half  a  million  persons.   These 
SMSA's  contained  a  total  of  80  million  inhabitants,  or  45 
per  cent  of  the  nation's  people.    Assuming  continued  migra- 
tion In  the  pattern  of  1950-1960,  the  same  52  SMSA's  will 
contain  100  million  Inhabitante  by  1970,  with  a  probable  124 
milUon  by  1980. 
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Douglas  Aircraft  Co.,  Inc.,  Newport!  Beach,  Calif. 

ADAPTIVE  TECHNIQUES  AS  APPLIED  TO  TEXTUAL 

DATA  RETRIEVAL. 

Final  rept. 

Aug  64,  306p 

Contract  AF30  602  3134,  ProJ.  4594^  Task  459404 

RADC  TDR64  206 

Unclassified  report 

Descriptors:  (*Informatton  retiievjal.  Date  processing 
systems),  (♦Subject  indexing,  Woni  association).  Pro- 
gramming (Computers),  Input-output  devices.  Character 
recognition.  Classification,  Reliability,  Monitors,  Dic- 
tlonartes.  Vocabulary. 

Document  screening  is  considered  as  the  formation  of  a 
classification  vector  whose  coordinates  relate  the  pertinence 
of  the  document  to  various  subject  fields.   This  vector  is  the 
resultant  of  vectors  assigned  to  key  words  and  phrases  in  the 
document.    Adaptive  techniques  are  described  which  assign 
vectors  to  key  words  on  the  basis  of  their  occurrence  in  a 
corpus  of  preclasslfled  documents.    The  resulte  of  experi- 
mente,  conducted  to  determine  the  accuracy  with  which  these 
adaptive  techniques  approximate  key  word  relevance  vec- 
tors assigned  by  expert  Judgment,  are  presented.    An  overall 
system  design  philosophy  was  developed  which  Includes  an 
automatic  input  mechanism  and  a  device  for  monitoring  the 
key  word  relevance  vectors  to  reterti  system  obsolescence. 
Methods  for  the  hardware  implementation  of  the  system  are 
discussed,  and  computer  simulation  resulte  on  one  type  of 
extremely  efficient  character  recognition  logic  are  described. 
A  stetlstical  model  was  formulated  for  the  analysis  of  the 
document  screening  device.    The  model  is  used  to  predict 
system  error  rates  as  a  function  of  the  document  corpora, 
the  obsolescence  of  the  relevance  vectors,  the  accuracy  of 
the  input  device,  and  the  variation  of 
parameters.  (Author) 


>tfaer  system  design 
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COMPUTER  PROGRAMMING  TECHNIQUES  FOR 

INTELLIGENCE  ANALYST  APPUCATION. 

Quarterly  rept.  no.  1. 

Aug  64,  48p 
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Unclassified  report 

Descriptors:  (*Programming  (Computers),  Information 
retrieval),  (♦Information  retrieval.  Date  processing 
systems).  Digital  computers,  Programming  languages. 
Display  systems,  Stetlstical  data.  Statistical  analysis, 
Automatton. 

Contente:    statistical  prediction,  discrimination,  and 
classification  technique;  Integrated  computer-oriented 
information  retrieval  techniques;  multi-programming 
techniques  for  intelligence  Information  processing;  computer 
console  input  and  display  (textual  and  graphic);  automated 
program  debufoclnK  techniques. 
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Air  Force  Materials  Lab.,  Research  and  Technology  Dlv 

Wright-Patterson  AFB,  Ohio. 

AN  INDEX  TO  MATERIALS  R  AND  D  PROGRAMS  OF 

TEN  AEROSPACE  COMPANIES. 

Technical  memo., 

by  George  C.  Young.   Mar  64.  34^  MAA-TM-62-24, 
sui^l.  2 
ProJ.  7381 

Unclassified  report 

Descriptors:  (♦Indexes,  Materials),  (♦Materials, 
Indexes).  (♦Abstracte,  Scientific  research),  Adheslves, 
Ceramic  materials.  Coatings,  Fluids,  Fuels,  Thermal 
Insulation,  Lubricante,  Metals,  AUoys.  Solvente,  Plastics, 
Physical  properties,  Processing,  Material  forming. 
Material  removal.  Joining,  Heat  treatment. 

This  index  (Appendix  I)  is  a  follow-on  to  two  previous 
indices  presented  in  ASRCE  TM62-24  (AD-404  487)  and 
ASRCE  TM62-24  Supplement  I  (AD-413  858)  and  it  covers  ' 
257  annoteted  abstracte  describing  metalllcs  and  non- 
metalllcs  R  and  D  programs  being  conducted  by  ten  aero- 
space companies.   AU  of  the  programs  described  are  recent 
and  many  of  them  are  still  in  progress.   Over  300  materials 
are  reported.    The  abstracte  presented  were  submitted  by 
the  following  companies  as  a  partial  requirement  of  various 
date  compilation  contracte  sponsored  by  the  Materials 
Information  Branch  of  the  Materials  Appllcattons  Dlviston: 
BeU  Aerospace  Corp  (Aerosystems  Dlv);  Boeing  Company 
(All  Divisions);  General  Dynamics  (Astronautics);  General 
Dynamics  (Convalr/Fort  Worth);  General  Electric 
(Evendale);  McDonneU  Aircraft;  North  American  Aviation; 
Northrop  Corp.  (Noraii^;  RepubUc  Aviation;  Temco  Vought 
(Vought  Aeronautics).  (Author) 

I 


AD-605  368  Dlv.    32 

OTS  Prices:  HC  $1.25/MF  $0.50 

Naval  Research  Lab..  Washington,  D.  C. 
REPORT  OF  NRL  PROGRESS, 
Aug  64.  56p 
PB  181  565 
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Unclassified  report 


Division  32  •  MISCELLANEOUS  ARTS  AND  SCIENCES 


Descriptors:  ("Nebulae,  X  rays),  (* Radar  echo  areas, 
Ionosphere),  Stars,  Data  processing  systems,  Medical 
equipment.  Chemistry,  Electricity,  Mechanics,  Metal- 
lurgy, Ceramic  materials.  Nuclear  physics.  Atoms,  Radio 
waves.  Solid  state  physics,  Sound,  Patents,  Naval  research. 
Scientific  research. 

Complete  papers:    The  lunar  occultation  of  X-ray  emmision 
from  the  crab  nebula:  and  Radar  auroral  echoes.    Summaries 
are  g^ven  of  research  in  the  following  fields:    applications 
research  (modifications  on  the  Alpha  Rhythm  Feedback 
Control  Unit),  chemistry,  electricity,  mechanics,  metal- 
lurgy and  ceramics,  nuclear  and  atomic  physics,  radio, 
solid-state  physics,  and  sound. 


a  general  population  estimation  model  for  urban  areas  will  be 
known.    Based  upon  the  testing  of  the  model  conducted  by 
the  author,  the  prognoses  of  its  value  as  an  urban  area  popu- 
lation estimation  tool  is  very  good.    The  model  estimates 
the  population  of  an  area  at  any  point  In  time  for  which  the 
required  input  data  is  available.    This  is  accomplished 
with  a  function  derived  by  use  of  multiple  regression.    The 
independent  variables  used  in  the  function  are:   elementary 
school  enrollment,  number  of  available  housing  units  and 
the  number  of  utility  meters  in  service.   The  coefficients  of 
the  model,  derived  with  data  from  Pittsburgh,  Pennsylvania, 
as  of  April  1.  1960  are  presented.   The  model,  using  these 
coefficients,  is  tested  using  data  from  Pittsburgh, 
Pennsylvania;  Seattle.  Washington  and  Los  Angeles, 
California. 


.aD-605  438 
OTS  Prices: 


Div.    32.  23 
HC  $4.00/MF  $0.75 


Ohio  State  Univ.,  Columbus. 

THE  UTILIZATION  OF  MILITARY  RETIREES  IN 

TEACHING,  ADMINISTRATIVE  AND  SERVICE  POSITIONS 

IN  EDUCATION,  1965-1975. 

Master's  thesis, 

by  Edwin  MiUer  Binder.    1964,  ll4p 

Unclassified  report 

Descriptors:  (*Education.  Military  personnel).  (•Mili- 
tary personnel.  Education),  Social  sciences,  United  States 
government.  Instructors,  Wages.  Economics,  Wages.  Eco- 
nomics, Population,  Universities,  Professional  personnel. 
Officer  personneL 

The  following  conclusions  are  drawn  from  the  research: 
(1)  Under  present  circumstances,  the  supply  of  military 
retirees  will  satisfy  only  a  minor  portion  of  the  instructor 
demand  at  all  educational  levels.    A  projected  3,700  in- 
structors per  year  from  the  military  retiree  resource  for 
the  1965-75  decade  constitutes  only  2.2  per  cent  of  the 
annual  projected  demand.  (2)  Concentrations  of  retirees  in 
the  states  of  California,  Florida,  Texas  and  Virginia  may 
constitute  a  sufficient  resource  to  fill  a  higher  percentage 
of  projected  demand  in  these  states.    (3)  Retiring  military 
personnel  possessing  the  necessary  qualifications  should 
have  little  difficulty  in  securing  employment  in  educational 
InsUtutions  at  the  level  that  their  qualifications  permit. 
(4)  Military  retirees  possess  many  qualifications  which 
could  be  utilized  in  educational  administrative  and  service 
jobs.  (Author) 


AD-605  439  Div.    32.  15 

OTS  Prices:  HC  $3.00/MF  $0.50 

Pittsburgh  Univ.,  Pa. 

A  MULTIPLE  REGRESSION  TECHNIQUE  FOR  POPULA- 
TION ESTIMATION. 
Master's  thesis, 
by  Edward  F.  WlUams.    1964.  57p 

Unclassified  report 

Descriptors:  (♦Population,  Counting  methods),  (♦Mathe- 
matical models.  Population).  (•Statistical  processes. 
Population).  Mathematical  prediction.  Data.  CoUecting 
methods.  Model  tests.  Statistical  analysis.  Correlation 
techniques. 

The  multiple  regression  population  estimation  model  de- 
veloped by  this  ps^r  was  designed  to  meet  the  criteria  of 
simplicity,  accuracy,  sensitivity  and  data  availability.   The 
model,  as  a  result  of  insufficient  time  and  funds  for  exten- 
sive data  collections,  has  not  been  rigorously  tested. 
Throughout  the  testing  and  verification  it  has  received,  it 
has  successfully  met  the  aix>ve  criteria.    However,  the  va- 
lidity of  the  model  must  yet  be  verified  over  time  and  in 
different  cities  before  any  true  measure  of  its  worth  as 


AD-605  443  Div.    32 

OTS  Prices:  HC  $2.00/MF  $0.50 

Office  of  Aerospace  Research,  Washington,  D.  C. 
AUTHOR'S  GUIDE  FOR  TECHNICAL  REPORTING, 
by  Alexander  G.  Hoshovsky.   Jul  64.  33p 
OAR  64  8 

Unclassified  report 

Descriptors:  (*Department  of  Defense,  Reports), 
(♦Reports,  Instruction  manuals),  (•Abstracting,  Specifica- 
tions), Handbooks,  Indexes.  Information  retrieval.  Docu- 
mentation. Scientific  research.  Lan*^'"^.  Air  force 
research. 

This  guide  has  been  written  to  present  in  a  single  pam- 
phlet some  simple  rules  and  suggestions  for  the  authors  of 
OAR  sponsored  scientific  reports.   Its  contents  are  con- 
sistent with  the  majority  of  guides  used  by  professional 
journals  and  with  the  current  rules  and  directives  of  the 
Department  of  Defense  and  the  United  States  Air  Force. 
Emphasis  is  on  titles,  abstracts,  and  key  wording  because 
these  are  the  elements  which  are  most  Important  for  in- 
dexing and  retrieval.   They  are  also  key  elements  in  a  new 
Department  of  Defense  form  (DD  Form  1473)  which  is  now 
required  as  the  last  page  in  all  technical  documents.    Also 
included  is  a  portion  on  introductions  and  on  writing  style, 
which  may  help  to  alleviate  the  much  discussed  problem  of 
ambiguity  and  dullness  of  scientific  writing. 


AD-605  456  Div.    32,  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp..  Santa  Monica,  Calif. 

PALL:    RAND'S  AUTOMATED  ADDRESS  BOOK, 

by  G.  E.  Bryan.    Sep  64,  89p   RM-4258 

Unclassifled  report 

Descriptors:  (♦Printing,  Special  purpose  computers), 
(♦Reports,  Distribution),  Documentation,  Input-output 
devices.  Programming  (Computers),  Ti4>es,  Data  storage 
systems.  Computer  operators. 

The  PALL  program  ('Prints  Address  Lists  and  Labels') 
has  been  in  use  since  early  1963  to  produce  the  various 
pieces  of  paper — distribution  lists,  receipts,  mailing  labels, 
and  order  forms— required  In  the  distribution  of  RAND 
publications.   It  maintains  a  master  file  of  some  850 
organizations  approved  to  receive  various  categories  of 
RAND  reports.   In  design  and  operation,  the  program 
resembles  a  two-pass  assembler  and. makes  extensive  use 
of  modem  string-handling,  pointer,  and  dictionary 
techniques.    Section  I  of  the  MemoranAun  is  a  brief 
discussion  of  the  origin,  operation,  and  advantages  of  PALL. 
Section  n  contains  the  instructions  for  users  of  the 
program:  Section  m,  the  instructions  for  operators. 
Section  IV  describes  the  program's  operation,  step  by  step, 
and  Section  V  discusses  its  formats.  (Author) 
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AD-606  482  Div.    32,  18 

OTS  Prices:  HC  |1.00/I(F  $0.M 

RAND  Corp.,  Santa  Monica,  Cal^ 

THB  ROLK  OF  DISARMAMENT  IN  SOVIET  POUCY:   A 

MEANS  OR  AN  END, 

Iqr  Roman  Kolkowios.  Aug  64, 


MISCELLANEOUS  ARTS  AND  SCIENCES  -  Division  32 


AN  ALTBRNATIVB  TO  THE  GRAND  DESK3N, 
by  Seyom  Brown.   Aug  64,  18p  P-2953 

Unclassifled  report 


ir 


P-2952 

Unclassified  rqmxt 

This  paper  was  prepared  for  Inclusion  in  a  symposium 
volume  on  the  sublect  of  Dlsarmatneot  and  Policy,  to  be 
published  commercially  in  the  spring  of  1965. 

Descriptors:  (*Synq)osla.  Disarmament,  (*Dlsarmament. 
USSR),  (•Foreign  policy,  USSR),  Government  (Foreign), 
Polltloal  science.  Communism,  Military  strategy, 
BooDomlos,  Cold  war. 


In  view  of  their  militant  ideology  and  political  oppor- 
tunism, do  the  Soviets  reaUy  seek  disarmament  or  do 
such  policy  .statements  have  other  purposes.    And  more 
speclfloally.  what  role  does  disarmament  policy  have  in 
the  whole  range  of  Soviet  policy  objectives.  These  two 
(fiestions  are  discussed  in  terms  of  Soviet  objectives: 
(a)  the  distant  goal  of  world  communism,  as  determined 
hy  the  ideology,  and  (b)  the  more  Immediate  and  pragmatic 
strategic  and  tactical  objectives  related  to  the  conduct  of 
current  policy. 


AD-605  504  Div.    32,  28 

OTS  Prloe«:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica.  Callf« 

THE  INTRACTABILITY  OF  STATES:    A  DISTINCTIVE 

PROBLEM. 

by  Bernard  Bnxtte.   Sep  64,  1^  jB-2970 

Unclassified  report 

Descriptors:  (♦Foreign  policy.  Decision  making), 
(•Political  science.  Psychology),  United  States 
government.  Leadership,  Social  sciences.  Cold  war. 
Communism,  USSR. 


The  influence  of  personal  psychology  on  the  brtiavlor  of 
states  is  discussed.    An  attempt  ie  made  to  bring  to  the 
atady  of  politics.  Including  intemattonal  politics,  the 
insights  of  psyoboanalysis. 


AD-605  521  DlY.    32,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command. 
Wilght-Patterson  AFB.  Ohio. 


AN  OUTER  SPACE  EXPERIMENT 

5  Aug  64,  3p 

FTD  TT64  743{  XT  64  71327 


Unedited  rough  draft  trans,  from  Iimstlya  (USSR)  1964 
no.  133,  5  Jim,  p.  4.  -^    ^        i         . 


)N  EARTH. 


Unclassified  report 


Descriptors:  (•Closed  ecological  ,,„.„™,  «,^„  y^^^ 
Closed  ecological  systems).  Minerals,  Planto  (Botany) 
Growth,  Spaceships,  USSR. 


systems.  Soils),  (•Soils, 


A  poiniarlMd  note  concerning  experiments  demonstrating 
tte  possible  utility  of  yermiouUto  ^  a  plant  growth  substrate 
la  q>aoeships. 


AD-605  523  Dfy.    33 

OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Coip.,  Santa  Mooics.  CallL 


Descr^Aors:  (•Foreign  policy.  United  States  govern- 
ment), (•Defense  systems.  Foreign  policy).  Commerce, 
PoUtlcal  science,  MiUtaiy  operaticms.  Nuclear  weapons, 
Europe,  USSR,  Communism. 

The  *Grand  Design.'  as  developed  by  the  Kennedy  Admin- 
istration and  carried  over  into  tte  Johnson  Administratlaii. 
is  discussed  as  being  far  from  a  blueprint  for  future 
poUtical,  economic,  and  mlUtary  relationships.   It  is  seen 
somewhat  In  the  nature  of  an  impressionist  painting:  the 
closer  one  examines  it  the  more  obscure  it  geta.   Only  by 
backing  away  from  Ite  specific  content,  and  viewing  it  in 
the  large,  in  contrast  witt  other  possible  gross  configura- 
tions of  the  North  AUantic  area,  can  one  discern  the 
pattern  and  meaning.   Thus.  Administration  spokesmen, 
when  pressed  to  elaborate  the  design  for  the  future 
ImpUed  by  present  U.  S.  policies  toward  Europe,  are  more 
precise  in  their  maps  of  \^ere  we  don't  want  to  go  than  in 
their  maps  of  the  preferred  destination. 


AD-605  524  Div.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

BOOK  REVIEW:    PLANNING  AND  STATISTICS  IN 

SOCIALIST  COUNTRIES, 

by  Egon  Neubeiger.   Sep  64,  6p   P-2969 

Unclassified  report 

Report  from  the  Indian  Statistical  Institute,  Calcutta,  on 
Indian  Statistical  Series  no.  19,  1963,  Pp.  vl.  256.   Book 
review  prepared  for  publication  In  the  Journal  of  the 
American  Statistical  Association. 

I^rtptors:  (•Economics,  USSR),  (*RevIews,  Economics), 
(•Communism,  Economics),  Population,  Industries, 
Agriculture,  Statistical  data,  India,  Poland.  East 
Germany,  Yugoslavia. 

The  book  being  reviewed  c<xislste  of  17  short  papers  and 
one  kmg  monograph,  written  by  six  leading  Soviet  scholara 
and  one  each  from  Poland,  East  Germany,  and  Yugoslavia. 
The  p^iera  were  written  while  these  scholara  visited  the 
Indian  Statistical  Institute  between  the  yeare  1954  and  1959. 
The  volume  may  be  useful  to  those  who  do  not  command  the 
requisite  languages  to  use  sources  in  original  languages 
but  who  have  a  substantial  famiUarity  wlOi  and  interest  In 
the  subject  of  planning  and  statistics  in  socialist  countries. 


AD-605  540  Div.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

STUDIES  IN  ECONOB4IC  PLANNING:  A  TRIP  REPORT 

hy  Frederick  T.  Moore.   Oct  61,  20p   P-2469  ' 

Unclassified  rqwrt 

Descriptore:  (•Foreign  policy.  United  States  govern- 
ment), (•Economics,  Symposia),  Public  opinion.  Govern- 
ment (Foreign),  Foreign  aid.  Commerce,  Europe. 

A  variety  of  people  in  Paris  and  London  were  Intervtewed 
about  European  attitudes  towards  foreign  aid,  economic 
integration,  and  domestic  economic  planning.    An  original 
skepticism  about  the  potential  fruitiSilness  of  the  discussions 
gave  way  to  surprise  at  the  frankness  with  which  the  Indi- 
viduals discussed  present  and  future  policies  and  problems. 
The  attitudes  and  probable  courses  of  action  that  were  pre- 
sented will  in  many  cases  pose  special  challenges  to  U  S. 
foreign  (and  domestic)  economic  policy. 
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AD-605  631  Uv.   32.  18 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Coip..  SanU  Monica.  Calif. 
POLITICAL  NEGOTIATION  AS  A  PROCESS  OF  MODI- 
FYING UTHJTIBS, 

by  Fred  Charles  Ode  and  Nathan  Leites.  Nor  61. 
28p   P-M8a 

Unclassified  report 

Piqwr  prepared  for  publication  in  tbe  Journal  of  Conflict 
Resolution.  March  1962. 

Descriptors:  (^Bargaining,  Game  theory),  (♦Game  theory. 
Political  science),  (*Political  science.  Bargaining), 
Foreign  policy.  Theory.  Decision  maUng,  Goremment 
(Foreign). 

Negotiating  techniques  are  discussed  in  terms  of  the  theory 
of  bargaining  and  game  Oieory. 


AD-605  683  DIt.    32 

OTS  Prices:  HC  $5.00/MF  $1.00 

University  of  Southern  California.  Los  Angeles. 

STUDIES  IN  THE  PHONOLOGY  OF  ASIAN  LANGUAGES. 

n.  DURATION  OF  KOREAN  VOWELS. 

Final  rept., 

by  Mieko  S.  Han.   25  Jul  64.  192p 

Contracts  Nonr233  80,  Nonr228  28,  Pro].  NR049  183 

Unclassified  report 

See  also  AD-430  715. 

Descriptors:  (*Language,  Asia),  (*^>eech  representation. 
Analysis),  Speech,  Sound.  Time. 

The  aim  of  the  study  is  to  describe  a  part  of  the  phono- 
logical rules  of  Korean.   Limiting  itself  to  one  of  the  fea- 
tures. i.e.  the  duration  of  vowels,  an  attempt  is  made  to 
establish  phonetic  habits  that  control  actual  vowel  length  in 
Korean.   If  the  feature  of  vowel  duration  is  a  distinctive 
feature  in  the  language  each  actual  occurrence  of  a  vowel 
must  be  interpreted  as  being  either  short  or  long.   Then, 
our  knowledge  of  how  each  vowel  changes  its  length  accord- 
ing to  its  environment  is  important  in  order  to  determine 
whether  or  not  a  given  vowel  should  be  analysed  as  short  or 
lM)g  in  a  given  environment.   The  san4>le  analysis  presented 
dealing  with  complex  acoustical  data  may  be  regarded  as 
a  possible  analytical  procedure  in  descriptive  linguistics. 


AD-605  694  Uv.   32 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp..  Santa  Monica,  Calif. 

BY  AUTOMOBILE  THROUGH  WESTERN  RUSSIA. 

by  Edward  C.  De  Land.   Oct  61.  69p   P-2461 

UnolaBslfled  report 

Deaoriptors:  (*Culture.  USSR),  (*USSR.  Culture), 
Social  sciences,  Population,  Transportation.  Urban 
areas.  Rural  areas.  Recreation.  Oovemmeot  (Foreign), 
Museums,  Czeohoslorakia,  Poland. 

A  tourist's  trip  through  western  Russia.  Poland,  and 
Czechoslovakia  is  described.   Personal  observations  of 
the  culture,  the  people,  transportation  and  recreational 
facilities,  tbe  major  cities,  and  rural  areas  are  given. 


AD-60S  699  Dlv.    32.  7,  14.  2% 

OTS  Prices:  HC  $3.00/MF  $0.75 

Aerospace  Corp..  Los  Angeles.  Calif. 
APPLIED  RESEARCH  PROGRAMS  ABSTRACT 
BULLETIN.    FLIGHT  VEHICLE  POWER  AND  MATERIALS, 
VOLUME  n.  (PART  I).  ABSTRACTS  2-1  THROUGH  2-81. 
by  K.  B.  Andrews,  N.  B.  Crow,  M.  S.  Hicks,  E.  Moore, 
and  E.  H.  Smith.    Jul  62,  72p   TDR-930(2701-01)TN-1, 
V.  2.  pt.  1.  no.  1 

Contracts  AF04  647  930.  AF04  695  169 
DCAS  TN61  3   V2  PI  Nl 

Unolasslftod  report 

Descriptors:  (*Power  supplies.  RevlewB),  (*Propalslon. 
Reviews),  (^Materials,  Reviews),  ^ace  propulsion.  Energy 
conversion.  Batteries  and  components,  Magnetohydrody- 
namics.  Nuclear  properties.  Solar  energy.  Solar  cells. 
Thermionic  converters.  Thermoelectricity,  Metallurgy, 
Refractory  materials.  Plastics.  Composite  materials. 
Electrical  equipment.  Electronic  equipment.  Magnetic 
materials.  Hydraulic  fluids.  Lubricants.  Manufacturing 
methods.  Abstracting.  Bibliographies. 

The  Bulletin  contains  abstracts  of  tb»  unclassified  litera- 
ture on  the  subject  of  Flight  Vehicle  Power.   Abstracts  of 
selected  references  in  the  field  of  materials  are  also  In- 
cluded.  All  abstracts  are  prepared  from  the  original  I'eporta 
and  are  limited  to  those  available  within  Aeroapaoe 
Corporation.   (Autlx>r) 


AD-605  693  Div.    32 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp..  Santa  Monica.  Calif. 

SOVIET  NATIONAL  INCOME, 

by  Abram  Bergson.  29  Nov  60,  rev.  Oct.  61.  82p 

P-2148-1 

Unclassified  report 

Paper  was  due  to  be  published  in  a  volume  of  Proceedings 
at  tbe  Princeton  Conference  on  Economics  of  Soviet 
Industrialization,  Princeton.  N.  J.,  May  1961. 

Descriptors:  (^Symposia,  Economics),  (*Economlcs, 
USSR),  Industrial  production.  Agriculture.  Labor.  Com- 
munism, Government  (Foreign),  Money,  Social  sciences. 
United  States  government.  Commerce. 

The  rate  of  growth  at  total  ou^jiut  and  the  rate  of  growtti 
of  factor  productivity  in  the  USSR  are  discussed.  The  pro- 
ductivity of  dltfereut  factors  taken  together  and  oorreq^ood- 
ing  trends  in'  tbe  United  States  are  also  examined. 


AD-605  709  Div.    32 

OTS  Prices:  HC  $1.25/MF  $0.50 

Naval  Research  Lab..  Washington,  D.  C. 
REPORT  OF  NRL  PROGRESS. 
Apr  64.  4^ 
PB  181  561 

Unclassified  report 

Also  available  on  subscription  $10.00/year. 

Deecrtptors:  (•Tunnel  diodes.  Feasibility  studies), 
(•Ionosphere,  Ions),  Atmoqphere,  Astrophysics,  Chemistry, 
Metallurgy,  Ceramic  materials.  Nuclear  physios.  Atoms, 
Radio  communication  systems.  Solid  state  physios.  Radar, 
Transducers,  Single  crystals.  Patents. 

Complete  papers:  Higb-ourrent  tunnel  diodest  sad  Reoeot 
NRL  contributions  to  ioopspberic  physics.  Summaries  are 
given  of-research  in  tbe  following  fields:  atmosphere  and 
astrophysics,  chemistry,  metallurgy  and  oeramlos,  nuclear 
and  atomic  physios,  radio,  solid-state  physios,  and  sound. 
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AIV-606  742  Dlv.    32,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 
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RAND  Corp.,  Santa  Monica,  Calli 

THE  AHTIFICLU.  SATELLITE  A(KD  INTERNATIONAL 

LAW. 

by  G.  Zadorozhnyi.   12  Nov  57,  lOp  T-78 
TT  64  71S«1  Ij 

1 1  Unclassified  report 

Trans,  from  Sovetskaya  Rossiya  (USSR)  1957.  17  Oct. 

Descriptors:  (*Satemtes  (Arttflfalal),  Law).  (•Law.  Upper 
atmosphere).  Earth.  Orbital  tralectories.  USSR.  Theory. 
Social  sciences. 


1 


This  paper  discussoo  tan  status  oif  orbiting  artificial 
satellites  in  relation  to  air  sovereignty  of  states  and  inter- 
national law.  ^ 


AD-605  744  Dlv.    32.  18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  C<vp..  Santa  Monica,  Calif] 

SOVIET  COMMENTARY  ON  THE  DOCTRINB  OF  LIMITED 

NUCLEAR  WARS:   SMOKE  SCREEN  OF  THE  AMERICAN 

IMPERIALISTS,  F 

by  V.  Mochalov  and  V.  Daahichevi  5  Mar  58,  Up 

T-8a  ^ 

TT  64  71363 


Unclassified  rqtort 
Trans,  from  Krasnaya  Zvezda  (U3SR)  1957,  17  Dec. 

Descr^tors:  (*Limlted  war,  Nuolsar  weapons),  (♦Foreign 
policy.  Nuclear  warfare).  United  Sutes  government, 
MiUtary  strategy,  PoUtical  scieaee.  Cold  war.  Newspapers, 
Public  opinion.  Propaganda,  USStL 

The  American  foreign  policy  regarding  limited  warfare 
and  the  use  of  nuclear  weapons  is  presented.   The  American 
policy  is  described  by  the  Soviet  press  as  Imperiallstlo, 
aggressive,  and  politically  dangerous. 


AD-606  747  Dlv.    32,  18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 
ON  THE  QUESTION  OF  THE  PRE-KMPTIVE  BLOW 
by  V.  Kurasov.    12  May  58.  18p  Tt«7  ' 

TT  64  71366 

Unclassified  report 
Trans,  from  Krasnaya  Zvezda  (USStl)  1958.  27  Apr. 

Descriptors:  (♦Foreign  poUcy.  USSR),  (•Cold  war. 
Military  strategy).  United  States  goverament.  Newspapers. 
Nuclear  warfare,  Communism,  Government  (Foreign), 
Limited  war,  Prc^aganda,  PoUtical  science. 

The  Soviet  view  regarding  the  unlniiiihing  of  tatan  wars 
Is  presented.   The  idea  that  America  Is  planning  a  surprise 
attack  against  the  USSR  is  suggested  and  criticized  as  beins 
an  aggressive,  imperialistic  design. 


AD-605  773  Dlr.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica.  Calif. 
A  PROPOSAL  FOR  THE  INIXRECT  „ 
PUBLISHED  TECHNICAL  MATERIAt 
by  R.  L.  Patrick.   Aug  62.  6p  P-26ll 


BBTRIXyAL  OF  UN- 


Unclassified  report 


Descriptors:  (*Iuformation  retrieval,  Scientiflc  research), 
(♦Dq>artment  of  Defense,  Information  retrieval).  Bibliogra- 
phies. United  States  government.  Subject  indexing.  Rraorts, 
Magnetic  tape.  Documentation. 

The  Armed  Service  Technical  Information  Agency  prO" 
rides  an  Information  retrieval  service  to  Department  of 
Defense  contractors  with  a  demonstrated  need  to  know.  This 
Paper  proposes  a  subsequent  search  of  the  Field  of  Interest 
Register  if  a  regular  ASTIA  bibliographic  search  fails  to 
produce  a  stipulated  minimum  number  of  items.  (Author) 


AD-605  774  DIt.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

A  CREDO  OF  PUBUC  POUCY  TOWARD  THE  DEPEND- 
ENCY PROBLEM  IN  CALIFORNIA  '"'^  *"^  ^KPKND- 
by  Vaughn  D.  Bomet   Oct  62,  lOp   P-2645 

Unclassified  report 

Descriptors:  (♦Callfbmta.  Sociotogy).  (♦Socloloirv 
Califomla),  PubUc  relations.  SoSSU^.'^Slic 
opinion.  Costa.  Population. 

to  Califbmia  there  are  many  dependente  who  receive  a 
Si^\l.T°"°*  of  money  as  a  group.   A  considerable  ad- 
fl^rative  machinery  is  required  to  handle  the  various 


AD-605  790  Dlv.    32 

OTS  Prices:  HC  $1.00/UF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
THE  MEASUREMENT  OF  VALUE, 
hy  N.  C.  Dalkey.  4  Nov  49.  *p  P-llOA 

Unclassified  report 

Descriptors:  (♦Eamomlcs.  Theory).  (♦Game  Oieonr 
Economics).  Probability,  Mathematical  prediction.  Stand- 
ards, AcceptabiUty.  Measurement.  Psyobometrics 
Costa. 

The  fimdamental  contemporary  issue  in  tbe  theory  of 
value  is  &e  objecttrity  of  values.  Since  the  notion  of  value 
is  basically  quantitative  this  issue  comes  down  to  the  ques- 
^^i'fH^  measurable.   Von  Neumann  and  Moig^nstom 
tottelrbook  Theory  of  Games  and  Economic  Behavl^have 
sufflested  an  Ingenious  yardstick,  namely  the  comparison 
Ji  *^«-*l*^  probability  combinations.  They  havedemoo- 
■trated  that  such  comparisons  aUow  the  construction  of  a 
numerical  scale  for  values  which  is  unique  except  for  the 
ohotee  of  zero  point  and  an  arbitrary  scale  factor.   Thta 
theory  is  discussed  from  a  critical  point  of  riew 


AD-605  794  Div.    32,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

?S  J^**"^^^'*  OP  INTERPLANETAKy  LAW 
AND   FOR  EQUAL  COLLABORATION  IN  THE  PRAPR- 
FUL  USB  OF  COSMIC  SPACE.  PBACE- 

TTM*7mI*    *'**"•   a^   T-98 

Unclasslfled  report 

Trans,  of  Sovetskoe  Gosudarstvo  1  Pravo  (USSR)  1958 
no.  7.  p.  52-58  and  Izvestiya  (USSR)  1958.  17  Sep,  p.  5. 

DMcriptors:  (♦^«ce  flight.  Law),  (•Law,  S^ace  flight) 

Stratosphere,  Exosphere,  MUltary  strategy,  ms-  ^^ 
JJ^me^  Satollltos  (ArtiflcUl).  a|»cntailon..  USSR. 
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AD-605  815  Dlv.    32.  17 

OTS  Prices:  HC  $4.00 AlF  $0.75 

Belfour  Engineering  Co.,  Suttons  Bay,  Mich. 

THE  MECHANICAL  PROPERTIES  DATA  CENTER 

OPERATION  AND  EXPANSION. 

Summary  technical  rept.  for  1  Apr  63-31  Mar  64, 

by  R.  C.  Braden  and  C.  S.  Wright.    3  Aug  64,  105p 

Contracts  AF33  615  1061.  AF33  657  9149.  Pro].  7381, 

Task  738103 

ML  TDR64  235 

Unclassified  report 

Descriptors:  (^Subject  indexing.  Mechanical  properties), 
(♦Information  retrieval.  Libraries),  Data  processing  sys- 
tems. Data  storage  systems.  Display  systems.  Data  Metals, 
Alloys,  Documentation. 

The  report  discusses  the  content,  use  and  operation  of  the 
Mechanical  Properties  Data  Center.    Search  frequency,  data 
input,  document  acquisition,  and  link- role  Indexing  are  topics 
of  the  report.    A  review  of  project  activities  expressed  as 
^       percentages  of  expended  effort  is  presented.  (Author) 


AD-605  822  Div.    32,  30 

OTS  Prices:  HC  $2.0D/MH'  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

A  PARSING  PRiXJRAM  FOR  CATEGORIAL  GRAMMARS, 

by  Martin  Kay.    Sep  64,  30p    RM-4283-PR 

Contract  AF49  638  700 

Uncla8:j'fied  report 

Descriptors:  (*Programmlng  (Computers),  Language), 
(♦Language,  Programming  (Computers)),  Analysis, 
Vocabulary.  Programming  languages.  Computer  logic. 
Data  storage  systems. 

The  paper  describes  a  computer  program  for  parsing 
sentences  using  a  categorial  pnrass-strjotujre  gra.Tim.i:'. 
The  distingul^h'.fig  'ja'ir>r  of  a  litegorial  grammn  '-  'la* 
the  tags  associated  with  individual  words  contain  all  the  in- 
formation necessary  to  r^ognize  sen'3\j<^ ;  n   J  detertnlno 
their  structures.    The  familiar  table  of  grimmatical  rules 
has  .K>  analog  within  this  system.    Clearly,  the  grammatical 
tags  of  a  categorial  grammar  cannot  be  m:rely  arbitrary 
namrts  for  classes  of  words  and  phrases  but  must  have  a 
definite  structure  of  their  own.    The  greater  part  of  the  pa- 
per is   given  to  a  discussion  o'  this  structure  and 
an  algorithm  that  exploits  it.   Various  ways  of  rep  re  seating 
tags  on  paper  and  in  the  oompiter  are  considered,  to- 
gether with  corrisponrting  varixits  of  the  algorithm. 


AD-605  823  Div.    32,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  CaUf. 

THE  LOGIC  OF  COGNATE  RECOGNITION  IN  HISTORI- 
CAL LINGUISTICS, 

by  Martin  Kay.    Sep  64,  24p   RM-4224-PR 
Contact  AF49  638  700 

Unclassified  report 

Descriptors:  (♦Language,  Analysis),  (*Mathematical 
logic.  Language),  Programming  (Computers),  Vocabulary. 
History. 

The  paper  presents  a  formalization  in  terms  of  elementary 
propositional  logic  of  one  of  the  most  crucial  steps  in  the 
comparative  method,  namely,  that  in  which  modem  deriva- 
tives of  prehistoric  phonemes  are  recognized.    The  basic 
assumption  on  which  the  theory  rests  is  that  the  words  of  a 
hypothetical  prehistoric  language  should  be  constructed  in 


such  a  way  as  to  minimize  the  total  number  of  phonemes  In 
the  language  and  of  the  statements  that  need  to  be  made  to 
account  for  the  forms  of  the  modem  words.   The  theory  is 
sufficiently  specific  to  provide  an  algorithm  for  a  computer 
program.   However,  the  amount  of  computation  rises  sharply 
with  any  increase  in  the  amount  of  data  to  be  considered,  and 
with  present  techniques  it  is  prohibitive  even  for  trivially 
small  data  sets.    Nevertheless,  the  theory  provides  a  basis 
on  which  more  efficient  heuristic  procedures  might  be  built. 
(Author) 


AD-605  920  Div.   32 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

ECONOMIC  UNION  IN  EAST  AFRICA:    AN  EVALUATION 
OF  THE  GAINS,  /      v 

by  Benton  F.  Massell.    Sep  64,  36p   P-2971  "* 

Unclassified  report 

Descriptors:  (♦Economics,  Africa),  (♦Africa,  Economics), 
Industries,  Industrial  production.  Commerce,  Population, 
Consumption,  Commerce,  Transportation,  Costs,  Govern- 
ment (Foreign).  Kenya,  TanganyUia. 

Identifiers:  Uganda,  East  African  Common  market. 

The  discussion  is  limited  to  the  effect  of  the  East  African 
Common  Market  on  investment  in  manufacturing.    This  is 
not  because  of  an  assumed  unimportance  of  the  agricultural 
and  mining  sectors,  nor  because  economic  development  is 
identified  with  industrial  development.   Rather  this  focus  re- 
flects a  belief  that  economic  integration  among  a  group  of 
less-developed  countries  has  its  principal  effect  on  industrial 
development.   This  is  prAbably  especially  true  in  the  East 
African  case.    Because  agriculture  and  mining  are  geared 
largely  to  export  markets,  they  receive  little  direct  stimulus 
from  an  expansion  of  the  local  market.   It  is  doubtless  true 
that  economic  integration  has  a  secondary  effect  on  non- 
industrial  sectors,  arising  from  the  increase  in  industrial 
output  that  in  turn  is  stimulated  by  economic  integration. 
However,  this  report  is  concerned  only  with  the  primary 
effects. 


AD-605  921  Div.    32 

OTS  Prices:  HC  $3.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
FRANCE  AS  A  NUCLEAR  POWER, 
by  C.  E.  Zoppo.    Apr  62,  52p    P-2485 


Unclassified  report 


Descriptors:  (♦Foreign  Policy,  France),  (♦France,  Nu- 
clear weapons).  Government  (Foreign),  Political  science. 
Deterrence,  Power,  Military  strategy.  Defense  systems. 
Nuclear  bombs.  Cold  war.  Armament,  Western  Europe. 
United  States. 

The  military  worth  of  independent  national  nuclear  strike 
forces  has  been  strongly  questioned,  but  the  French  govern- 
ment seems  bent  upon  developing  such  a  force  nevertheless. 
Moreover,  a  number  of  continental  military  analysts  have 
attempted  to  endow  this  policy  with  a  theoretical  basis.    The 
thesis  advanced  in  this  report  hinges  on  the  assumption  that 
a  nation  of  less  than  great  power  status  can  acquire  a  nu- 
clear deterrent  of  its  own  effective  enough  to  impress  a 
superpower. 


AD-606  017  Dly.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  CaUf. 
ROBOT  WRITING, 
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by  Douglas  H.  Scott   Jul  62,  8p   F  ■  2589 


Unclassified  report 

?!?!f.'"T^tSr!**  '°^  '^"*^  Convention  of  the  Society  of 
7  52^62  *°*^  Publishers  |(no.  9)  Philadelphia, 

^.r^T'  <*^^«"*8«'  Symposia),  CSymposia,  Langu- 
ageh^ial  communication,  Prolbssional  personnel. 
Reports,  Vocabulary. 

Technical  writers  who  are  hypnotii*d  by  the  mechanical 
metaphor  inevitably  produce  robot  writing  -  a  separate 
Sft'^'n  if.*^."^  '^^^^'^  ^  "'^  P^'se  °^  Darwin.  Huxley, 
graceful,  the  robot  writer  is  hard,  duU,  and  clumsy.    Where 
?~f  IT  Tt^}^  ^'^'^'  *«  ">•»»  *rtter  is  InfalUble, 
^^.f  ^"i!^,  •  ^P^rao""!.  and  Irrtsponsible.    These  four 
characterisUcs  are  interlinked.   A*  example  of  one 
usuaUy  iUustrates  the  other  three. 


AD-606  077 
OTS  Prices: 


Dlv.    32,  16 
HC  $1.00/MF  $0.50 


Technlsche  Hochschule,  Munich  (w4«t  Germany). 

EXPERIMENTS  ON  THE  EFFECTS  OF  COMBINED 

WAVELENGTHS  ON  PHOTOS YNTH^SIS. 

Technical  (final)  rept., 

by  O.  Kandler.    1  May  64.  19p 

Grant  AF  EOAR63  10 

AFOSR  64  1650 

Unclassified  ?^port 

Descriptors:  (♦Algae,  PhotosyntheBls)(» Photosynthesis, 
Algae),  Optical  equipment.  Laboratory  equipment. 
Design.  Light,  Colors,  Mixtures,  Cftlmlzatlon,  Air, 
Carbon  dioxide.  West  Germany. 


The  apparatuses  were  constructed,  U  which  each  allows 
the  projection  of  two  monochromatiO  beams  of  a  high  light 
intensity  on  the  same  area  of  an  algae  suspension.   One 
device  is  based  on  monochromators  which  are  equipped 
with  gratings,  the  other  consists  of  projectors  with  Inter- 
ference filters.    A  suitable  cuvette  was  constructed  to 
expose  an  algae  suspension  to  the  beams,  while  they  are 
supplied  with  an  alr-C02  mixture  at  t  constant  rate  of  flow 
and  kept  at  constant  temperature.    Bwtosynthests  is 
measured  by  the  increase  of  radioactivity,  which  Is  taken 
up  from  C1402.    Experiments  to  elucidate  the  optimal 
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conditions  for  photosynthesis  under  our  special  arrang- 
ments  are  described.    Preliminary  experiments  with 
combined  wavelengths  showed  the  following  results:   If  blue 
light  is  added  to  red  light,  there  is  a  decrease  In  photo- 
synthesis of  about  20%  below  the  value  obtained  by  the 
addition  of  photosynthesis  with  the  single  light  beams.    U 
far  red  light  is  added  to  red  light  a  remarkable  increase 
of  20  to  80%  is  observed.    (Author) 


33.  Transportation 


AD-605  857  Dlv.    33,  32 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 
A  REPORT  ON  AN  URBAN  TRANSPORTATION 
MODEL,  SOME  PROGRESS  AND  SOME  PROBLEMS 
by  John  F.  Kaln.   Jun  62,  30p   P-2549 

Unclassified  report 

Paper  prepared  for  presentation  at  the  Annual  Meeting  of 
the  Western  Section  of  the  Regional  Science  Association 
(Ist),  Berkeley,  Calif.,  29  Jun  62. 

Descriptors:  (♦Transportatton,  Urban  areas),  (♦Urban 
areas.  Transportation),  Simulations,  Engineering,  Social 
TCiences,  Urban  planning.  Costs,  Design,  Construction, 
Population,  Industries,  Government  employees. 
United  States  government.  Symposia. 

An  ejq)loratory  study  of  urban  transportation  Is  described. 
The  skills  of  engineers  and  social  scientists  were  combined 
to  carry  out  a  systems  analysis  embracing  both  the 
engineering  and  economic  questions  of  urban  transportation. 
The  study  was  not  tied  to  solving  the  urban  transportation 
SI^?i®!ri°f  ^7  speoUic  municipality  or  urban  area;  it  was 
decided  that  RAND  should  attempt  to  utUize  and  integrate 
the  findings  and  data  obtained  by  the  large  and  expensive 
urban-planning  and  transportation  studies  conducted  during 

r^®^  r!u",  ^  '"'^°'"  "'■''"°  a'*^-   ^  particular.  It  was 
lelt  that  the  large  amounts  of  data  obtained  for  these 
studies  had  not  been  fuUy  exploited.    A  substantial  program 
of  empirical  research,  drawing  on  this  large  pool  of 
empirical  information,  was  also  decided  upon. 
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COMPUTER  LOGIC.  VOLUME 
I,    CIRCUIT  ANALTSIS. 
SOLVABILITY  AND  SYSTEM 
STUDIES. 

AD-AOS  IIR  Dlv.   10 

LEARNING,  ADAPTATION 
ANO  CONTROL  IN  INPORMATION 
STSTEHSI  OPTIMAL  CONTROL. 

AO-AOS  SIB  Olv.   10 

COMPUTERS 
GEOgRApht 

USE  or  COHPUTERS  IN 
THE  PROCESSING  AND 
ANALYSIS  or  GEOGRAPHIC 
INPORMATION, 

AD-AOS  «4S  DIV,   I 

cohputers 

hyBAAulic  systems 

TRANSLATION  OP  RUSSIAN 
PATENTI  MTDRAULIC  C0NPUT1R| 
OESIGN, 

AD-AOS  IIS      oi*,  at 

COMPUTERS 

ITERATIVE  NETMOOS 

CENTRALLY  CONTROLLEO 
ITERATIVE  ARRAT  COMPUTER 

i"*eciACi, 

*o-4ei  IT       tiv,  aa 

COHPUTERS 

MILITART  PAilLITIES 

A  TECHNIOUE  rOR  INPROVINS 

THE  HAhAGEMENT  op  a  COHPuTC* 


M-e 


INSTALLATION, 
AO-AOS  S*0 


DIV,   ID 


COMPUTERS 
NOMOGRAPHS 

ADVANCED  NONOSRAPHT, 
NOMOGRAPHIC  ELECTRONIC 
CONPUTATIONi  COMPUTER, 

ao-aDi  in      'aiv,  ID 

COMPUTERS 
OPERATION 
„  fJt-YMEORETIe  rORMALIXATIONI 

or  COMPUTATIONAL  ALGORITMRS, 
""PUTADLE  PUNCTIONS, 
AND  BENENAL-PURPOSE 
COMPUTERS. 

A0.40J  «4R      aiv.  a* 

COMPUTERS 

OPTIMIZATION 

OTNAMICS  OP  CONTINUOUS 
AUTOMATIC  OPflMIZEDB 
POR  ONE  CLASS  or  STSTEMS, 

AD-AOS  40|  Dlv,    IS 

COMPUTERS 

PNEUMATIC  DEVICES 
.,.I"AN8LAT|0N  op  RUSSIAN 
RCSEARCHI   SMALL  SCALE 
CONTINUOUS  ACTION  PNEUMATIC 
COMPUTER  ANO  DELAT 
SLOCR, 

AD-AOS  SO*  Dlv,   ID 

COMPUTERS 
SCHEDULING 

MATHEMATICAL  ANALYSIS 
or  COMPUTER  TIMESHARINS 
SYSTEHs, 

AD-40S  Oil         Dlv,   10 


COMPUTERS 
SYMPOSIA 

-.-I?i''»'-*^'«'"  •'  RUSSIAN 

RESEARCHI  PROCEEDINGS 

S-  •""•"AYIONAL  STMPOSIUM 

ON  THEORT  or  RELAY 

SYSTEMS  AND  riNITE  AUTOMATA, 

AD-AOS  40«  Dlv,   ID 

COMPUTERS 
TEXTDOOKS 

INTRODUCTION  TO  ELECTRONIC 

?§;:«£"•  "*""•  •• 

AD-ioS  7JB  Olv,    10 

,..-ifIIISS"*^"*'  ^O  CtCCTRiNIC 
COMPUTERS,   CHAPTER  Rl 
PROGRAMMING  AND  CODING, 

AD-AOS  771  4|v.   ID 

INTRODUCTION  TO  ELECTRONIC 
COMPUTERS,   CHAPTER  II 
PLOaCHARTlNG, 

AD-AOS  7*7  Olv.   10 

INTRODUCTION  To  ELECTRONIC 
COHPUTERS,   CHAPTER  II 
INTRODUCTION  TO  COHPUTERS, 

AD-AOS  7BB  DlV,   10 

INTRODUCTION  TO  ELECTRONIC 
COHPUTERS,   CHAPTER  It 

.I?*-'*'*"'**^'*"  or 

THE  COMPUTER, 

AD-AOS  Tia       Olv.  ID 

CONDITIONED  REPLCX 

LEARNING 

^  CONDITIONED  STiNULI, 
CONDITIONED  REINPDRCERS, 
AND  aORO  NCaNING, 

AO-AOS  ISO  Dlv,   ID 


CONDITIONED  RErLEX 

REACTION  IPSTCHOLOGY) 

TRANSLATION  OP  RUSSIAN 
RESEARCH)    INTERACTION 
DP  SIMULTANEOUS  REACTION 
CONOITIONS  or  HUMANS, 

AD-AOS  IRl  Dlv.   ID 

CONICAL  BODIfS 

LOADING  ImICMANICSI 

inpluCnce  cocrriciENTB 
POR  Edge-loaded  short, 

THIn  conical  PRUSTRUMt, 

AD-A04  00*  DIV.   IS 

CONICAL  OOOICS 
MONOCOOUES 

NOTES  ON  ANALYSIS  AND 
DESIGN  or  RIGHT  CIRCULAR 
CONICAL  SHELLS. 

AD-AOS  «7A  Dlv.   IS 

theoretical  data  on 
nehbrane  stresses  in 
skEr  circular  cones, 

ao-aos  »7i      oiv,  is 

hemboane  stresses  in 
sker  circular  conesi 
CONES  subjected  to  End 

rORCES  ONLY, 

AD-AOS  RT"!  Dlv,   IS 

MEMBRANE  STRESSES  IN 

SRER  Circular  conesi 

CONE  SuDJECtEO  TO  INTENNAk 
PNCSSURE, 

AO-AOS  «7S  Dlv,   IS 

memdrane  stresses  in 
sker  circular  cones. 

PART  V,   Cone  LOABto 
•V  ITS  OaN  aEIGHT, 

AD-AOS  *»*  Dlv,   IS 

CONICAL  DODIES 

STRUCTURAL  SHELLS 

TRANSLATION  OP  RUSSIAN 
RESEARCHI   ADOUT  A 
CERTAIN  PROBLEM  OP  THE 
HONLlNEARLY  CREEPING 
CONICAL  SHELL  or  REVOLUTION, 

AD-AOS  *4«  Dlv,   IS 


CONICAL  DODIES 

SUPEisONIC  CHARACTERISTICS 
—  •JADILITY  CHARACTERISTICS 

DP  CONES  ANO  CTLINDERS 
AT  LARGE  ANGLES  OP 
ATTACK  AT  MACH  NUMOCR 
I  ,07  , 

AD-AOS  4*7  Dlv,   * 

CONICAL  DODIES 

SUPEOSONIC  PLOR 

CALCULATION  or  NONLINEAR 
SUPERSONIC  CONICAL  PLOaS 
DT  THE  METHOD  or  InTEBRAl 
RELATIONS, 

AD-40S  IDA  Dlv,   • 

CONSTRUCTION 
AUTOMATION 

TRANSLATION  Or  RUSSIAN 
RESEARCH!  PROBLEMS  OP 
AUTOMATING  MACHINE  ASSEMBLY, 

AD-AOS  7S4  Dlv,   14 

CONYAINERS 

AMMUNITION  PROPELLANTS 

SCALING  OP  PROPELLANT 
CONTAINERS  BT  ULTRASONIC 
RELOING, 

AD-AOS  l»R  Dlv.   tt 

CONTINUUM  MECHANICS 
DYNAMICS 

A  DYNAMICAL  THEORT  OP 
INTERACTINS  CONTINuA, 

AD-AOS  SBI  Dlv,   « 

CONTINUUM  MECHANICS 
THEORT 

GENERAL  THEORT  Or  AN 
ELASTIC-PLASTIC  CONTINUUM, 
Ae-404  Ml  Dlv. 

CONTINUUM  MECHANICS 
VISCOELASTICITY 

NON-LINEAR  VIBCOELASTIC 
SOLIDS. 

AD-AOS  104  Dlv, 

CONTROL 

thEoIt 


IS 


IS 


_  STUDT  op  NONLINEAR 
MECHANICS. 

AD-404  074  Olv, 


IS 


CONTROL  SYSTEMS 
GRAPHICS 

RATE  DIAORAH  METJIOD  OP  ANALTSIS 
OP  AN  ON-OPP  CONTROL  SYSTEM, 

AD-AOS  *$t  .    Olv,   10 


CONTROL  SYSTEHS 
NAVIGATION 

COMPENSATION  OP  A  SAMPLE 
DATA  CONTACTOR  SERvO. 

AD-AOS  *|7  Olv,    I* 

LEARNING,  ADAPTATION 
AND  CONTROL  IN  INPORHATION 

AD-AOS  101  Olv,   10 

"8J!?bElir"« 

STUOT  OP  8TNTHESIS 
TlMAt 


TECHNIOUCS  POR  OP 
CONTROLLERS, 

AO-AOS  i*t§ 


OIV, 


SO 


COPPER 

LINE  SPECTRUH 

MEASUREMENT  OP  TNC 
VAPOR  PRESSURE  OP  ATOMIC 
SP'CIES  PROM  SPECTROPHOTOHETRIC 
HEASUREMCNTS  OP  THE 
ADSORPTION  OP  RESONANCE 
LINCSl    THE  OSCILLATOR 
STRENGTH  OP  THE  CU1I<I7 
LINE. 

AD-404  lOa  Dlv,   IS 

COPPER 

ULTRASONIC  RADIATION 
-^  iSI'-y'CE  or  ULTRASOUND 
ON  THE  MECHANICAL  PROPERTIES 
OP  COPPER. 

AO-AOS  171  Dlv.   17 


CORRELATORS 
DESIGN 

OS-sOl  HIGH-SPEED  CORRELATOO, 
AO-401  141  Olv,   10 

CORRELATORS 

DIGITAL  SYSTEMS 

..  SiS"**-  CORRELATION  DETECTION 

OP  OOPPLCR  SMirTEO 

SIGNALS, 

A0-4eS    1A7  Dlv.        • 


CORN 


imt 


ON 


...fiittrittriOH  OP  THE 

EPPECTS  OP  STRESS  CORROSION 
ON  HIGH-STRENGTH  STEEL 
ALLOYS, 

AD-AOS  A7*  Dlv,    17 

TRANSLATION  or  RUSSIAN 
RESEARCHI  CORROSION  STADILITV 
OP  LOa-CARBON  AND  LOa-ALLOY 


_N0    LOI 

STEELS    IN    SEA    aATE*. 
AD-AOS    DDI 


OIV. 


IT 


CORROSION 
STRESSES 

RESEARCH  ON  THE  BASIC 
NATURE  OF  STRESS  CORNOSION 
POR  VARIOUS  STRUCTURAL 


OOM-CRO 


allots  at  room  and 
clCvateo  Yemperature, 

AD-401  701  Dlv,   |» 

CORROSION  INHIDITioN 
COAT INGS 

RESEARCH  AND  OEvELOPHCNT 

;;2«;ah  op  thermionic 

CONVERSON  OP  heat  TO 
electricity,  VOLUME  I, 

AO-AOS  10*  Olv,   0 

CORROSION  INHIDITION 
FUEL  ADDITIVES 

.-.!IJ"!?''I;'»  •'  OIL-OISPERSED 
AMINE  SALTSI  SYNTHESIS 

OP  PUEL  ADDITIVES  RHICH 
PREVENT  RUSTING  OP 
CONTAINERS. 

AO-AOS  lis         Dlv,   a 

'"5!8!'9*  IxHioiTioN 

TEtT  EeUIPNENT 

,i..,J2J"*i*I'"'  •'  AN  ACCELERATED 

CONDENSATION  APPARATUS 

CADINET*  "•*••■•*-'•»  HUMIDITY 

AO-IoS  S*0  Dlv,   a« 

CORTICOSTEROID  AGENTS 
VISrATION 

ErrECTs  or  rhole-bodt 

VIBRATIONS  ON  PLASMA 

.*JS.y""'*"''  CORTICOSTEROID 
LEVELS  IN  MAN, 

AO-404  Ol4  Olv.    I* 

COSMIC  RATS 

RADIATION  MEASUREMENT  STSTEMS 
— IV*'-*^"'"  0'  NUSSIAN 
RESEARCHI   SPARK  COUNTER 
rOR  RECORDING  PARTICLES 
or  COSMIC  RADIATION. 

AD-AOS  l<)l  Olv,   10 

COSMIC  RATS 
TEXAS 

rLux  or  COSMIC  ray 

S!  Ji.^i.**.!'!"  *  OREAYER  THAN 
0»  EBUAL  TO  I  OVER  TEXAS, 

AD-A04  III  Olv.   a 

COUETTE  rLoa 
STABlLITT 

SOLUTION  or  THE  SOMMERPELO- 
SEXL  CHARACTERISTIC  COUATION 
rSn,!!!*  STABlLITT  OP 
COUETTE  rLOR, 

AO-AOS  oil       eiv.  * 

COUNTCRINSURGENCY 
AE»|AL  RARrARC 

ROLE  or  AIRPOBER  IN 
PROVIDING  TACTICAL  MOBILITT 
IN  PAST  COIN  OPERATIONS. 

AO-AOS  NS*  Olv.    10 

COXSACKIE  VIRUS 
SSUIRRELS 

INPLUENCE  OP  HISERNATION 
VI<';„J'<'«"«''CNTAL  INPECTIOMS 
i!..I2£  ALASKAN  GROUND 
SOUIRREL, 

ao-aSs  »S<t  Dl*.   I* 

CRANIAL  NERVES 
INHIBITION 

—  *1***"*>-  APPERENT  ACTlVlTv 
EPPECT  ON  BRAIN  STEM 
dCTICULAR  PORHATION. 

AD-AOS  717  Dlv,   14 

CREEP 

CONICAL  DODIES 
...IJANSLATION  OP  RUSSIAN 
RESEARCHI   ADOUT  A 
CERTAIN  PROBLEM  OP  THE 
NONLINCANLT  CREEPING 
CONICAL  SHELL  OP  REVOLUTION, 

AD-AOS  AA<t  Dlv,   i§ 

CREEP 

mathehatical  analysis 
bounds  on  the  rate 

or  ENERGT  DISSIPATION 
IN  BODIES  DEPORMING 
IT  SECONOARY  CREEP, 

AD-40S  RSO  DIV,   IS 

CREEP 

NICKEL  ALLOYS 
..^CLEvATEO  TEMPERATURE 
TENSILE  ANO  CREEP  PROPERTIES 
OP  M-ISI  (BAR),  INCONEL 
700  (BAR),  ANO  INCONEL 
Til  ICASTI  NICKEL  BASE 
ALLOTS, 

AO-404  100  Olv,  .  17 

CREEP 

RUPTURE 

ANALTSIS  OP  CREEP  RUPTURE. 

AD-404  001  Dlv,   is 

CDCCP 

STAINLESS  STEEL 
,„J''CCT  OF  11,000-HOUR 
S;i«;  "POSURE  An  STRUCTURAL 

SHEET  MATERIALS, 

AO-AOA  07*  Olv,    IT 

CREEP 

STRUCTURES 

CREEP  INDUCED  INSTADlLITV 
IN  STRUCTURES. 

AD-40S  Tl»  Olv,   IS 

*"2!S*2  PICLD  DEVICES 
RADAR  SCANNING 

HIGH  SPEED,  RASTER 

!JJ!2"'Si  5'«"  "eSOLUTION, 
RADAR  SENSOR  POR  VERTICAL 
DISPLAT. 

AD-40S  017         eiv.   a 


CRY-nr 


CKTSTAL  aKOaTH 
SINCLC  CRTSTtLS 

CWOaTH  OF  SINSLC  CKTtTat. 
TUNfifTCN  TO  sc  uiro 
rO*  KOLLINO  INTO  SlNSLC 
CWtTAL  SHEET. 

HO'tOB    *3*  OIV,    17 


CKTSTal  LOTTICCf 
VIlRATieN 

I.ATTICC  VIBRlTIONS  OF 
*L,  KCL.  AND  ACCI. 
*9  REvEAkCO  Br  THE 
TrnPEKATUHt  OEPENCENCCS 
or     I-KAT  1**66  INTENSITIES, 

*0-4aS  SOI  OtV,   <S 

CRTSTAk  OSCItL*TOIIS 
TCSt  HEThOOS 

NEa  nCTHOO  TO  SIHPLIFT 
•KI06E  TTPE  NEASU'CNENTS 
ON  SUAKTI  CDTSTAL  UNITS, 

*D-*OS  114  OlV,   • 

CMTSTAL  STRUCTUKC 
aUIMTZ 

MES0N4NCE  NODES  «T 
DEFECTS  IN  CRTSTALklMC 
aUAHTZ, 

*o-4e*  osi       OIV,  IS 

CKTSTAkklZATION 
POLTNEKS 

NOtECUL*N  STNUCTUNE  AND 
PNTSICAL  •EHAVIOM  OF 
rttTHEIIt, 

~     AD-46S    J77  Dl»,        ti 

CIITSTAl.t.06IIAFHT 
RCVIEaS 

TRANSLATION    OF    KUSSIAN 

■eseakch:   cunkent  PKOBktns 

IN    CKTSTALL06IIAPMT 

AD-40S    148  OlV.        if 

cwtstallocmapht 
surface  fmopenties 

effect  of  surface  filns 

ON  FATieuE  FRACTURE. 

A0>4aS  BSI  OlV,   ti 

CRYSTALS 

OtCLtCTRIC  PROPERTIES 

TRANSLATION  OF  RUSSIAN 
research;  APPLICATION 
OF  nlCRORAVE  HETHOOS  , 

TO  INVCSTI6ATC  OICLCCTRIC 
PROPERTIES  OF  CERTAIN 

au*siLieuie  crystals, 

4D-40S  ve?        DIV,   *s 

CUkTURC 
USSR 

BY  AUTOHOBILE  ThROUCH 
BESTERN  RUSSIA. 

Ae>40S  4*>l  DIV.   Jl 

CTBERNETICS 

STSTENs  ENCINECRIN6 

RESEARCH  ON  STSTENS 
0ESI6N  hCTHoOOlOCT.      • 
VOLUHE  II  LEARNIN6  AUTOMATA 
0CSI6N  nCTH0DOL06T, 

A0>405  147  DIV.    JO 

CTCLOBUTENES 

NUCtCAR  RACNETIC  RESONANCE 

NUCLEAR  HAONETIC  RESONANCE 
SPCCTRoSCOPr I    ANALYSIS 
OF  THE  PROTON  SPECTRUn 
OF  CTClOBUYENE. 

A0-40S  477  OIV,   R 

cylindrical  bodies 
hCChanical  properties 

STRESSES  AND  OCFORHATIONS 

of  thin,  pressurized 
cylindrical  shells, 

A0-40S  »70  OlV.    is 

CYLINDRICAL  BODIES 
STRUCTURAL  SHELLS 

UNIFORH  OVAL  REINF0RCIN6 
RIN«S  .PORER 
SCRies  EXPANSIONS. 

A0-4a5  2IS  OIV.   IS 

ON  THL  VIBRATION  OF 
THIN  CYLINDRICAL  SHELLS 
UNDER  INTERNAL  PRESSURE. 

*0>40S  S7B  OlV,   IS 


CYLINDRICAL  BODIES 

SUPERSONIC  CHARACTERISTICS 

STABILITY  CHARACTERISTICS 
OF  CONES  AND  CYLINDERS 
AT  L*R6C  ANCLES  OF 
ATTACK  AT  HACH  NUH|ER 
*.B7, 

*0-405  4*7  OIV.   * 

CYTOChENISTRY 
FUN6I 

RESEARCH  ON  THE  CTTOChEH I STRY 
OF  CClL  RALLS  OF  H | CROORCAN I SnS , 
A0.4aS  2IJ  OIV,    14 

0AnP|N6 

OSCILLATION 

NOTE  ON  THE  TRANSIENT 
OSCILLATIONS  OF  A  SYSTEM 
INCORPORATINC  HTSTERETIC 
OAHPINC, 

*0-404  in  OIV.    17 


DATA  PROCCSBINa  BYSTCHS 
HANAfiEnCNT  CNBINCKRIMB 

A  TECHNleuC  FOR  INPROVlNB 
THE  NANA6EHCNT  OF  A  COMPUTER 
INSTALLATION, 

Ao>40S  a«o        OIV.   t* 

DATA  PROCESSINC  SYSTEMS 
SPEECH  REPRESENTATION 

L06ICAL  TECHNlauCS  FOR 
BLOTTAL  SOURCE  MEASUREMENTS. 

*0-404  II*  OIV,   JO 

DECISION  HAKINS 

DYNAMIC  PROBRAMHINS 

DYNAMIC  PReCRANHINB. 
LCARNIN6,  ANO  ADAPTIVE 
PROCCSSCS, 

Ao-4as  <i»4       OlV.  II 

decision  makin6 
evperimcntal  data 

resolution  of  coonitivc 
conflict  under  unccrtaintti 
A  CRiTiauc. 

A0>40S  7B«  OlV.   IB 

OECISION  MAKIN6 
FACTOR  ANALYSIS 

FACTOR-ANALYTICAL  APPROACH 
TO  PROBLEM  SOLVING, 

A0>4aS  IJJ  OlV,   «B 

OECISION  MAKIN6 
FCCOBACK 

CONVERGENCE  OF  EXPERT  CON- 
CENSUS THROUGH  FEEDBACK, 

AD-4a5  Sti  Oiv.   JO 

OECISION  MAKING 
GAME  THEORY 

JUDGMENTS  OF  VARIABILITY 
IN  TRO  RESPONSE  MOOES. 

AD-40S  <|7  OlV.   <a 

SIMULATION  OF  OECISION  MAKINS 
IN  CRISCSI  THREE  MANUAL 
GAHIN6  EXPERIMENTS. 

A0>40S  •174  OlV,    IB 

DECISION  MAKING 
RECALL 

EFFECT  OF  VARIOUS  MOOCt 
OF  REHEARSAL  ON  SHORT-TERM 
RECALL. 

A0-405  Ja7  OIV.   «a 


DECODING 

COMMUNICATION  THEORY 

A  STUDY  OF  THREE  METHODS 
OF  DECODING, 

A0-40S  444  OIV.   a 

DECODING 

EXPERIMENTAL  DATA 

SIZE  OF  CODE  ALPHABET 
AND  DEC00IN6. 

A0-40S  445  OlV,   a 


OE 


m\^' 


MESSAGE-CODE  MAPPING 
AND  OECOOIN«, 

A0-40S  44R  DIV,   B 

DEFENSE  SYSTEMS 
COSTS 

PROGRAM  BUDGETING  IN 
THE  DEPARTMENT  OF  DEFENSE. 

A0-40S  JBS  OlV,   la 

DEFENSE  SYSTEMS 
FOREIGN  POLICY 

ALTCRNAYIVE  to  THE 
■GRAND  DESIGN, • 

AD-40S  SIS  OIV,    J* 

DEFENSE  SYSTEMS 

MANAGEMENT  ENGINEERING 

FRiNCt  EFFECTS  OF  VALUE  ENOINEERINC 
A  SURVEY  PREPARED  BY  THE 
TECHNICAL  SUBCOMMITTEE, 
AND  SPECIAL  COMMITTEE  ON 
VALuE  ENGINEERING  FOR  THE 
OFFICE  OF  THE  ASSISTANT  SECRETARY 
OF  DEFENSE  (INSTALLATIONS 
AND  LOGISTICS), 

A0-40S  nsn  DIV,    IB 

DEFENSE  SYSTEMS 

SIMuLAT ION 

description  of  the 
dcs.   simulation  of  the 
dcpense  communication  system. 

A0-40S  I4S  OlV.    I' 

DEFORMATION 
METALS 

translation  of  russian 
research:  influence  of 
strain  rate  on  resistance 
to  deformation  of  metals 
at  impact  velocities 

aP  100  TO  1,000  M/SEC. 

AD-40S  IS1  OIV.   <S 

DEHYDRATED  FOODS 
BACTERIA 

StuOY  OF  THE  HteROBIOLeeV 
OF  SELECTED  DEHYDRATED 
FOOO  PRODUCTS, 

AD-AOS  7IR  OlV,    14 

DEMODULATORS 

RADIO  SIGNALS  k 

research  on  devices   '^ 
for  the  detection  of 
reak  signals. 

AD-AOS  R«B  OIV,   a 

DEPARTMENT  OF  DEFENSE 
BUDGETS  ' 

PROGRAM  BUDGETING  IN 
THE  DEPARTMENT  OF  DEFENSE. 

Ae-40S  JOB  OlV.    IB 


PROPOSAL  FOR  THE  INDIRECT 
RETRIEVAL  OF  UNPUBLISHED 
TECHNICAL  MATERIAL. 

Ae>40J  77J  DIV,   J< 

DEPARTMENT  OF  DEFENSE 
REPORTS 

AUTHOR'S  GUIDE  FO* 
TECHNICAL  REPORTING. 

AO-40S  ttS  DIV.    J« 

OEPARTMENT  OF  DEFENSE 

RESEARCH  PROGRAM  ADM  I M I STRAT I  ON 

FORECASTING  THE  UTILITY 
OF  AIR  FORCE  APPLIED 
RESEARCH  EFFORTS, 

AD-40f  -KtS  DIV,   JO 

DESCENT  TRAJECTORIES 
ATMOSPHBRE  ENTRT 

DESCENT  TRAJECTORIEB 
FOR  MANNED  SPACE  VEHlCLEt. 

A0-40i  «J«  DIV.    II 


"'{ssmiTOR. 


DIGITAL  CORRELATION  DCTECTieN 

OF  OOPPLER  SHIFTED 
SIGNALS. 

AD-4eS  J47  elV,   4 

DETERRENCE 

NUCLEAR  BEAPONS 

USES  AND  LIMITATIONS 
OF  NUCLEAR  DETERRENCE 
IN  ASIA. 

A0-40S  SOS  OlV.    IB 

detonations 
nitrogltcerin 

translation  of  russian 
research)  luminescence 
of  a  front  of  lor 
detonation  speed  in 
nitrogltcerin, 

A0-40S  70<  DIV.   II 

DIATOMIC  MOLECULES 
DISSOCIATION 

TRANSLATION  OF  RUSSIAN 
RESEARCH)  EFFECTS  RELATED 
TO  THE  MULTICOMPONENT 
NATURE  OF  FlORING  GAS 
MIXTURES, 

A0-4is  RRB  BIV,   t 

DIELECTRICS 

ELECTRICAL  PROPERTIES 

FAILURE  MECHANISMS  IN 
FERROELECTRIC  AND  NOM-LINEAR 
DIELECTRICS, 

Ae>4eS  7«S  DIV.   If 
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DIV.   17 

DIFFERENCE  EOUATIONS 

PARTIAL  DIFFERENTIAL  EOUATIONS 

ON  N0N-NC6ATI VE  DIFFERENCE 
ANALOGUES  OF  ELLIPTIC 
DIFFERENTIAL  EOUATIONS, 

A0.40S  447  6lv.    IS 

OUASILIMEAR  UNIFORMLY 
ELLIPTIC  PARTIAL  DIFFERENTIAL 
EOUATIONS  ANO  DIFFERENCE 
EOUATIONS. 

AD-40S  4S0  DIV,    I* 

DIFFERENTIAL  EOUATIONS 
BOUNDARY  VALUE  PROBLEn* 
A  GENERALIZED  METHOD 
FOR  TREATING  SINGULAR 
PERTURBATION  PROS  ENS. 

AD-404  OBI  OIV,    IS 

DIFFERENTIAL  EQUATIONS 
ELASTIC  SHELLS 

ON  THE  OIFFERCNTIAL 
EaUATIONS  OF  THE  LINEAR 
THEORY  OF  ELASTIC  SMELLS, 

A0.4«»  SRS  OlV.   II 

DIFFERENTIAL  EOUATIONS 
INTEGRAL  TRANSFORMS 

THE  COMBINATORt  INTEGRAL 
TRANSFORM  AND  ITS  APPLICATION 
TO  HEUN'S  EOUATION. 

AD-404  0*0  DIV,    li 

DIFFERENTIAL  EBUATIOMl 
INTEGRALS 

TRANSLATION  OF  RUtBIRH 
RESEARCHI   METHOD  OF 
THE  CONTOUR  INTEGRA^ 
ANO  ITS  APPLICATION 
TO  THE  SOLUTION. OF 


MANY  eiMENSIONAL  H|xED 

r!n!i?;*  "■  BI"ERENTIAL 
JJJjATIONS  OF  THE  PARAIOLIC 

AD-aoi  40J       eiv.   IS 

...J"ANSLAT|0N  OF  RUMANIaA   ' 
RESEARCHI  ON  CERTAIN 
PROCEDURES  OF  THE  RUNBE-KUTT* 
IZI!  '*■  ^"^  NUMERICAL 
'".V*"*^""  •'  ^"^  OIPrillERTMi, 
EOUATION  Y-  .  F(X,Y(. 

AD-40S  jai  DIV.    II 

...lit"**-"'"'"'   0'   "umaniaA 

RESEABCM)  A  PROCEDURE 
OF  THE  EIGHTH  ORDER 
OF  ACCURACY  FOR  THE 
NUMERICAL  INTE6RATI0N 

A0-40J  jta      OIV.  If 
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REnTIAL  EBUATIONS 
S  SPECTROSCOPT 

ION  DISSOCIATION  |M 

DRIFT  TUBE  OF 
IME-DF-FlIGhT  MASS 

FT  EOUATIONS  FOR 
RIOuS  FRAGMENT  PE*«t 
SING  FROM  CHARGE 
NSFER  AND  OISSOCIATIDII 
CTIONS  OCCURRING  INSIDE 
POTENTIAL  BARRIER, 

AD-40*  an      'oiv,  I* 

DIFFERENTIAL  EOUATIONS 
MATRIX  ALGEBRA 

.«.■!!•*!!•"*••  ••I'««AR  FILTERINB 
FOR  CONTINUOUS  DTNAMIC 
POOcEBSEB. 

Ao-aei  RSI       div.  is 

••'"■JNTIAL  EOUATIONS 
MOT  I  ON 

_  ON  HANSEN'S  METHOD 
FOB  eOMPUTINB  SPECIAL 
PERTURBATIONS, 

Ao-aes  4jt       piv.   ij 

TRANSLATION  OF  RUSSIAM* 
RESEARCH!   SOME  SPECIAL 
SOLUTIONS  OF  THE  BOUNOART 
LAYER  EOUATIONS  FOR 
*  CONPREItlBLE  FLUID, 

AD-aes  TRB       eiv,  u 

"'-.'!£!!?^'*'-  tOUATIONS 
NUMERICAL  ANALYSIS 

DISCRETIZATION  METHODS 
FOR  RETARDED  ORDINARY 
DIFFERENTIAL  EOUATIONS. 

Ae-4os  J4I       6iv.  II 

...I!!"*'-*^"''  "'  RUSSIAN 
RESEARCH)  ON  THE  SOLUTION 
OF  ONE  DIFFERENTIAL  EOUATION 
alTM  VARIABLE  COEFFlelENTt. 

AO-aOf  B4B  Dl»,    |« 

DIFFERENTIAL  EOUATIONS 
PERTURBATION  THEORY 

...I'A"**- *''""*    "'    "USSIAN 
RESEARCH)    ON  ONE  EVALUATION 
OF  DISTURBANCES  OF  SOLUTIONS 
OF  ORDINARY  DIFFERENTIAL 
EOUATIONS,   I, 

AD.40S  46|  OIV,    IS 

EOUIVALENT  CLASSES  DP 
SINGULAR  PERTURBATION 
PBOBCENS, 

AD-aes  4SI       Div,  IS 

TRANSLATION  OF  RUSSIAN 
RESEARCHI  ABOUT  ON 
THEOREM  OF  K,  P,  PERIIeSKII, 

AD-40S  Btl  DIV,   H 

•IJJJNJNTIAL  ESUATIONI 

...I!i*»'>*^'«*  "'  RUSSIAN 

research)  eohcernins 

the  theory  of  linear 
differential  eouayions 
rith  periodic  coefficients 
and  time  delay, 

AD-40I  «ll  OlV.    IS 

.  MILL'S  EOUATION,   PART 

•  ExiBPLES*'""*"*^'"'*'  »""«»I"»TH 

AD-aia  eiR       oiv.  ii 

"CTE!*"^'*'-  EOUATIONS 
TIME-LAG  THEORY 

STUDY  OF  NONLINIA* 
MECHANICS, 

Ao-Aoa  ora     '  •!«,  u 

ON  THE  PROBLEM  OF 
NORMAL  FORMS  FOR  A 

JI.VJ"  "  ORDINARY  DIFFERENTIAL 
EOUATIDNI  AT  A  tlNSULAR 
POINT, 

A4-aoi  171       OlV.   11 

TRAHBLATION  OF  RUMANIAN 
RESEARCHI  ON  SOME  EXTENSIONS 
OP  A  PCNLBCRC  TRANfFORHATION. 

AD-aes  JBj       DIV,  Is 

„.I"AN«LAT|eN  OF  RUSSIAN 
RESEARCHI   auESTIONS 
CONNCCTEO  OITM  THE  OUAORATIC 
COMPLEX , 

AD-aes  SOB       eif,   ii 

•"I'JNENTIAL  BEONETRT 

— -I?***^*"**  •'  NUtSIAN 
RESEARCHI  OH  TME  FROMNER 
DISTINCTION  PNOBLEnS, 

AD.aes  «is       ei«.  if 
•irrusieN 

Ce«#eB|TE  MATERIALS 

ELECTRON  PROBE  M I CROANAkVait 
OP  THE  DIFFUSION  STSTENS 
SETA-TITAN  I  UN- VANADIUM, 


nr-Eoo 


AND    CMOniUN-VANADluR, 

AD-aOf  JIT  DIV, 


IT 


DIFFUSION 
EBUATIONS 

AN  INVESTIBATION  OF 
THE  ACCURACY  OF  NUMERICAL 
SOLUTIONS  IN  THE  DIFFUSION 
EOUATION  FOR  TRANSIENT 
HEAT  TRANSFER, 

AD-aOS  RO*  DIV,   If 

DIFFUSION 

PHASE  STUDIES 

DEVELOPMENT  OF  DIFFUSION 
«£tL. ANALOG  FOR  SOLVING 
TRANSIENT  HEAT  TRANSFER 
PBOBLEMS  IN  BHICH  A 
PHASE  TRANSITION  OCCURS, 

A0-4e4  OR*  dI«.   IS 

DIFFUSION  ANALOG  OP 
TBO-OIHENSIONAL  HEAT 
CONDUCTION, 

Ae-4e4  ORJ  DIV,   IS 

...!!1!*»^'«*^««'"  «'  SURfACE 
ACTIVE  AGENTS  ANO  OF 
SURFACE  EFFECTS  IN  A 
eiPFuSION  CELL, 

AO-404  Oil  DIV,   IS 

OlFPySION 

UP^ER  ATMOSPHERE 

THERMAL  UPPER  LIMIT 
ON  EOOT  DIFFUSION  IN 
THf  HESOSPHERE  AND  LONER 
TNERMOSPMERE. 

AD-4eS  OJO  DIv.   I 

DialTAL  COMPUTERS 

ELECTRONIC  EQUIPMENT 

RELIABILITY  OF  ELECTRONIC 
COMPONENTS  FOR  USE 
IN  REMINGTON  RAND  UNIVAC 
SROUND-BASEO  COMPUTER 
»T!;«;SI   VOL  IIIAI   SIMULATED-USE 
LI'E-TEST  DATA  iNESISTORfl, 

Ao-aos  aij       Div,  jo 

RELIABILITY  OF  ELECTRONIC 
COMPONENTS  FOR  USE 
IN  REMINGTON  RAND  UNIVAC 
GROUND-BASED  COMPUTER 
SMTEmsI  vol.  VI)  PHASE 
III,  DEVELOPMENT  OF  COMPONENT- 
SCREENING  TECHNIQUES. 

AD-aes  ais       otv,  jo 

eielTAL  COMPUTERS 
GEOoisiCS 

^  REDUCTION  OF  POINT 
ANO  MEAN  GRAVITY  ANONALICS 
THROUGH  THE  USE  OF 
A  DIGITAL  COMPUTER, 

A0-40J  «<l«  DIv,   I 

DIGITAL  COMPUTERS 
MODEL  TESTS 

EVALUATION  OF  A  SUfLO|N«. 
BLOCK  COMPUTER  STSTEM, 

AD-40S  Jll  DIV.   IS 

DielTAL  COMPUTERS 

STSTEms  ENBINEERINS 

OlaiTAL  COHPUTERSI  THf 

softrare  problem  in 

COMPUTER  PRDSRAHMING, 

AO-aof  SIR       OlV,  10 

**rel*ab?litt""*'*'"  •"*«■"»«"• 

...I"!  EFFECT  OF  INCREMENT  REPRESENTA- 
I!2?.9"  '"•  ACCUNACT  OF  THE 
OIBlTAL  DIFFERENTIAL  ANALTZER, 
AO-aOf  4R0  OlV,   ji 

DIGITAL  STSTENS 
DESIGN 

DIVISION  I,   STSTENS. 
AO-GOf  *f<      '    olv.   JO 

DIODES  ISEMleONDUCTORI 

ELECTRICAL  PROPERTIES 

.—-SV""'-*'*"  »'«**  DEVELOPMENT 
PROGRAM . 

Ao-4et  141       Olv.  a 

OIODEb  isehiconductoni 
modulators 

PIN  DiOOE  AS  A  NICROOAVE 
MODULATOR. 

AD-aes  RJ7       DIv.  a 

DIODES  ISEHICONOUCTORI 
PRODUCTION 

PRODUCTION  ENGINEERINS 
MEASURE)   MECHANIZATION 
SI.*J"'S**""«^''"  "SVICES, 
iSft!i  »*iO«l.  «NI07I,    ' 

JNiiaJ  iNaaR,  iNaat, 
iNaaa,'iN4a7,'maaB.' 
iNjaj,  IN47J  iNavs; 

IN4R7  ANO  IN»0l, 

AD-aoa  IRS       DIV.  • 

DIODES  ISfNICONOUCTORl 
TUNINS  DEVICES 

—  "JSEARCH  AND  DEVELOPNCNT 
TO  OBTAIN  SEMICONDUCTOR 
DIODES  PON  ELECTRONIC 
TUNfNS, 

AD-aOS  ROT  OIV.   B 

DISARMAMENT 
USS* 

BOLE  OF  DISARNAMCNT 
IN  SOVIET  POLICTI 
A  MEANS  OR  ANO  END. 

AD-aof  RBI       01*.  sa 

DISCMARBC  TUBES 
lENON 

EXPERIHENTAL  INVCSTISATIOM 

OF  vOltabe-cubSent  CNARAcrcSis. 


TICS  OF  XENON  FLABHTUBES, 

Ao-aof  loj       Olv,  s 

•ISflLAT  STSTEMS 

HUMAN  ENGINEERING 

OF  JoSf.JrS'?'*""''  '»*l.«AT|ON 
?-  !2r*  SELF-ILLUMINATED 
INLINE  DIGITAL  DISPLAYS, 

AD-aof  RIB     "  bIv,  «a 

O'lSPLAT    SYSTEMS 
SONAR 
-.,iII!f**!'*»^l»N    OF    PHOTOCONDUCTOR 

mJS5'svJp:;;/  ••••.o-stat? 

AD-aof  106  DIV,   IS 

DISPLAY  STSTENS 
STORAGE  TUBES 

„-  "J"*;*!?  *N0  DEVELOPNCNT 
ST.I""-'"'-'"  eiNECT 
»'«•  STORAGE  TUBE  RITN 
SELECTIVE  ERASURE, 

AD-40f  S4J  OIV,   • 

DISTRIBUTION  TMCORT 
METCOROLOGT 

.»«I!iJ*'"*^'"'  "  RUSSIAN 

"£;;*»CH|    INVESTIGATION 

•;^»  JNS  APPLICABILITY 

OF  THE  NORMAL  LAB 

OP  DISTRIBUTIONS  OF 

NANOOM  QUANTITIES  FOR 

THE  DERIVATION  OF  RIND-REGIME 

CHARACTERISTICS  |N  tSe 
F»EE  ATMOSPHERE, 

AD-40S  Rai       Olv.  a 

OOPPLER  EFFECT 

SIGNALS, 

AO-iof  J47  DIV.   a 

OOPPLER  NAVIGATION 
LASERS 

fbr'J*!!!!'-!!*  "'  TECHNiouEs 

mJiSaJs:?'-"  •"'"•■ 

A0-40J  SIR  Olv,    If 

OOPPLER  NAVIBATION 

NAVIGATION  SATELLITES 

sAT{irf?Er  "**'*•'"»••  •» 

AD-aoi  4JJ       01,,  „ 

DRAG 

ELLIPSOIDS 

THE  EFFECT  OF  THE 
PNEC  SURFACE  ON  THE 

DRAG  OF  A  TRUNCATED 
<M  ELLIPSOID, 

A0-40S  Sai  OIV,   « 


DTNAMIC  PROGRAMNINS 

ADAPTIVE  CONTROL  SYSTEMS 

DYNAMIC  PROGRAMMING, 
LEARNING,   AND  ADAPTIVE 

PROCESSsi, 

Ao-4oi  Roa       Olv.   IS 

»TNAM|e  PROGRAMMINS 
THCOn T 

DTNAMIC  PROCRAHMINfl  AND 
HANILTON-JACOSI  THEORT. 

AO-404  Oai  ilv.    If 

OTNAMICS 

HARMONIC  ANALYSIS 
„.i;»NSLAT|ON  OF  RUSSIAN 
RESEARCHI  ON  SPECTBUH 
OP  HARNONIZED  DYNAMIC 
SYSTEMS. 

AD-aof  «IR  DIV.   If 

OTNAMICS 

PLASMA  PHYSICS 

TRANSLATION  OF  (EST 
GERMAN  RESEARCHI   UNIFIED 
DYNAMICS  AND  TriCRMODVNAMiet 
OF  A  THERMAL  PLASMA. 

A0-40S  7J0  Olv,   If 
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MOOELS 

eEt-ASTieiTY 

HEDRY  OF  RAYLEtSH 
S  BASED  ON  A 

OELASTIC-PLASTIC  NODCV. 

ARTH'S  CRUST 

MANTLE, 

AD-40f  SSI  Olv,   I 

??l!*£Ii??*  i*  *  ciscocLASTie 

TIC  MODEL  OF  TmE 

H'S  CRUST  AND  MANTLE, 

AO-40*  S7|  Dl«,   a 

UAKES 
NSITT 
ORLORIDE  COLLECTION 

Evaluation  of  eartmouakc 

.  FINAL  REPORT 
VALUATION  OF  IfOO 
MICITT, 

Ao-aof  IT!       Olv.  a 


ECHO  RANOINB 

SrRVOMCCHANISNS 

TRiJJJi'.!!"!''!''"*"  ^esiTioNAOLE 

«i5S5^?;'  SUPPLEMENTART 

AD-aof  aoa       oiv.  jo 

ECONOMICS 
AFRICA 

.-.'J'NONle  UNION  IN  EAST 
AFRICA!    AN  EVALUATION 


OP  THE  BAINS, 

AD-aof  vie 


»«», 


ja 


M-» 


■CO  -  ELB 


CCONOnlCS 

sTueiis  iM  ccoNenie 
«o-*as  S10       oiv,  it 

CCONOnlCS 
TMtoKT 

ntlfuRCnCNT  OF  V«tUC. 
*0-»OS  7*0  OtV,   S« 

CCONOnlCS 
USSR 

■00k  ntvicai   PLtxtiNc 

AND  STATISTICS  IN  SOCIALIST 
CeUNTMICS, 

AD>4aS  S2«  OIV.   it 

SOVIET  NATIONAL  INCONK, 

AD>405  *«J  DIV.    J> 

COUCATION 

HILITART  rCKSONNCL 

UTILIZATION  or  nlLITART 
RCTIRCCS  IN  TCACHINC. 
AOniNISTRATI VC  AND  SCRVICE 
POSITIONS  IN  EDUCATION, 

AO-AOS  IJO  DIVi   it 

ELASTIC  SNCLLS 

nechanical  rropenties 

stresses  and  oerornat|ons 
or  thin,  pressurized 
ctlinorUal  shells, 

AD-AOS  fTO  OIV.   tS 

elastic  shells 

THEORY 

ON  THE  OlrrERENTIAL 
COUATIONS  or  THE  LINEAR 
ThEoRT  or  ELASTIC  SHELLS, 

AO-AOS  *«•  OIV,   IS 

ELASTICITY 

CDNTINUUH  HECHANICS 

GENERAL  THEORT  Or  AN 
ELASTIC-PLASTIC  CONTINUUH, 

AO-AO*  t<J  OtV,   ti 

ELASTICITY 
OYMANICS 

rURTHER  INVESTISATION 
or  ELASTIC  MODE  CrrECTS 


ON  CLOSED-LOOP  STABILITY 
or  A  ■IN6E6  BOOSTER, 


AD-AOS  ISA 


OlV.    II 


ELASTICITY 

LOAolNC  INECHANICSI 

SUDDEN  APPLICATION  OP 
A  CONCENTRATED  LOAD 
TO  AN  ELASTIC  HALr 
SPACE, 

AO-AOS  «!••         eiv.   It 

ELASTICITY 

nEAsuREH&NT 

TRANSLATION  Or  rRENCH 

research:   eiperihental 
STUDY  or  Elastic  stresses 

-«tASS. 

AO-AOA  lie  DIV.   t» 

clastohers 

inprareo  spectroscopy 

TRANSLATION  or  RUSSIAN 
RESEARCHI  ANALYSIS  or 
CIS-BUTAOICNE  BY  ThE 
INrRARED  SPECTROSCOPY 
hEThOO. 

AO-AOS  B0«  OIV,    l« 

ELASTONCRS 

STRAIN  IHEChANICSI 

STRAIN  ENERCY  PunCTIONS 
roR  riLLEO  ELASTOMERS, 

AO-AOS  ««l  OIV,   IS 

ELECTRIC  ARCS 
DESIGN 

DEVELOPMENT  OP  A  TEN-HCGARATT 
nULTI-ARC  ANO  ITS  OPERATIONAL 
USE  IN  HYPERSONIC  RE-ENTRY 
VEHICLE  STUDIES, 

AD-AO*  Hi  OlV.   « 

ELECTRIC  CONNECTORS 

RELIABILITY  ICLCCTRONICSI 

NOTES  ON  THE  RELIABILITY 
or  ELECTRICAL  CONNECTORS, 

ad-aoa  10*        div.   7 

electric  discharges 
high  altitude 

lor-pressure  electrical 
discharge  studies  rith 
reperence  to  Electrical 

■REakdORN  or  GUIDED 
MISSILE  components  AT 
HIGH  ALTITUDES. 

AO-AOS  *■«       eiv.   II 

ELECTRIC  INSULATION 
COATINGS 

RESEARCH  AND  DEvELOPMCNT 
PROGRAM  or  THERMIONIC 
CONyERSON  or  HEAT  TO 
ELECTRICITY,  VOLUME  I, 

AO-AOS  la*  DIV.   B 

ELECTRICAL  NCTRORKS 
OPTIMIZATION 

OPTIMAL  HATCHING  Of 
NONLINEAR  N-PORT  NETOORKS. 

AO-AOS  •)!«  OIV.   B 

ELECTRICAL  NETRORKS 
SYNTHESIS 

CASCADE  SYNTHCSIl  Of 
PASSIVE  N-PORTS. 

AD-AOS  IA«  OIV,   B 

AN  EXTENSION  or  DASHER 
SYNTHESIS, 

AO-AOS  <iie         DIV,   B 


netrork  Synthesis  through 
hybrid  matrices, 

AO-AOS  RR*  elV,   B 

CbCCTROCHEHISTRY 
ELECTRONICS 

THIRD  CONCURRENCE  OP 

THE  Electronic  tubei 
electro-chemical  Tube, 
translation  or  Russian 

RESEARCH, 

AD-AOS  7««  DIV.   R 

ELECTRODES 

BATTERIES  *  COMPONENTS 

LITHIUM-NICKEL  HALIOE 
SECONDARY  BATTERY  INVESTIGATION. 
AO-AOS  71<l  olVt   7 

ELECTRODES 

CHEMICAL  REACTIONS 

rUEL  CELL  STUOIESI 
MECHANISM  or  ELECTROLYTIC 
OIlDATION  or  ORGANIC 
COHPOUNDSI  COMPETITIVE 
PPOCESSES  INVOLVING  HYDROGEN 
AT  THE  SURPACE  Or 

a  solid  metal  electrode, 

ao-aos  b0«       div,  r 

Electrodes 
"eliability  i  electron  i cs ) 
INITIATION  or  Electrical 

■REAKDORN  IN  ULTRAHIGH 
VACuUH, 

ao-aos  iia       div,  ■ 

electrodes 

thermodynamics 

research  relating  to 
puel  cellsi  palladium 
•no  palladium-silver 

HYDROGEN  DirruSION  ELECTRODES. 
AO-AOS  JAJ  DIV,    7 

ELECTRODES 

«-»AY  OlrrRACTION  ANALYSIS 
ELECTROLrTIC  CELL  POR 

i-ray  OlrrRACTION  studies 

or  ELECTRODE  PHENOMENA, 

AD-AOS  707  6lV.   • 

Electroluminescence 

phosphorescent  materials 

improved  electrolumincsccht 
zns-znsc  phosphors. 

AO-AOS  lAI  OIV,    I« 

clectrolttcs 

batteries  •  components 

L ITMIUM-NICKEl  MALIDC 
SECONDaRT  battery  INVESTIGATION. 
AO-AOS  7SR  DIV,   7 

ELECTROLTTIC  CELL  PDR 
I-RAY  OlrrRACTION  STUDIES 
OP  ELECTRODE  PHENOMENA. 

AO-AOS  707  DIV.   R 

ELECTROMAGNETIC  PIELDS 
riELD  THEORY 

QUANTUM  ELECTRODYNAHlCt 
■ITmOut  INDEriNITE  METRIC. 

AD-AOS  SJO  OlV.   IS 

tttCTROMAGNETIC  riELOS 

TRANSroRMAT IONS  I  MA ThCMAT I CS I 
COMNUTATION  RELATIONS 

roR  Electromagnetic  potcntials. 

AO-AOS  <t»S  DIV,   IS 

Electromagnetic  shielding 
explosives  initiators 
radio  interperence 
guard  |r|gi  lor  pass 

RADIO  PRCeUENCY  AYTENUATqR. 

AD-AOS  ISA  OlV.   B 

Electromagnetic  rave  RErLEcTiONS 

-  OPTICS 

'     GEOMETRICAL  OPTICS  POR 
GYROTROPIC  BODIES. 

AO-AOA  0«<  DIV.   B 

"■SSI^S"*""^"  •**E  RBPLCCTI0N8 

REDUCTION 

EXPERIMENTAL  STuOY  OP 
THE  BACK  SCATTERING 
P»Oh  CONOUCTING  OBJECTS 
IN  THE  RANGE  or  ONE 
OUARTER  TO  ONE  RAvElENGTh 
IN  SIZE. 

AO-AOA  0«7  DtV.   • 

Electromagnetic  raves 
■oundary  value  problems 

the  Energy  decay  op 
solutions  to  the  initial-bound- 
ary VALUE  PROBLEM  POR 
THE  RAVE  EOUATION  IN 
AN  IMMOHOGENEOUS  MCOIUM, 

AD-AOS  SOB  DIv.   IS 

ELECTROMAGNETIC  RAVES 
PROPAGATION 

INTERACTION  BETREEN  SuRPACE 
•AVE  TRANSMISSION  LINES, 

AO-AOS  TAR  oiv,   • 

ELECTROMAGNETIC  RAVES 
SCATTERING 

MOoiriCATioN  or  electromagnetic 

SCATTERING  CROSS  SECTIONS 
IN  THE  RESONANT  RECIONI 
STHPOSIUM, 

AO-AOi  IDA  DIv.   A 

ELECTROMAGNETS 

SUSPENSION  DEVICES 

ELECTROMAGNETIC  SUSPENSION 
SYSTEM  POR  SPHERICAL 
MODELS  IN  A  HYPERSONIC 

RIND  Tunnel, 

AD-AOS  i«*  OlV,   JD 


ELECTROMECMAMICAL  CONVERTERS 
MATHEMATICAL  ANALYSIS 

ANALYSIS  OP  VARIABLE 
RELUCTANCE  TRANSOUCERSI 
THE  CLASSICAL  METHOD, 

AD-AOS  SR7  piv,   a« 

ELECTRON  BEAMS 

MICRORAVt,  PREOUENCT 

M  I  CROR A VE-OE VICE-RELATED 
RESEARCH  ON  ELECTRON 
BEAnS,  OUANTWH  MECHANICS. 
AND  PLASMA  PHYSICS, 

AO-AOS  RIB  DIV.   S 

ELECTRON  BEAMS 
PLASMA  PHYSICS 

-«  U'J*  COUPLING  IN  SeuNoED, 
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OP  A  CONPLETE  OaAPHI 
IHSCD0IN6, 

A0>40S  77*  elv.    IS 

eaAPHiTc 

PHYSICAL  PaoPEaTIES 

oaAPHITE  TECHNOLOeTI 
PHYSICAL  PaoPCNTICS  OP 
NOLDEe  NULTICaYSTAbLlNE 
fiaAPHITES, 

AD-AOS  4*0  OIV,    IN 

INveSTICATION  OP  OaAPHlTE 
BODIES. 

*o-A0*  iia        olv.   I* 
eaAPHiTE 

paEPAaATION 

iHPaovED  eaAPHiTE  NATcaiALt 
pea  HieH.TCnPOATuaE 

AEaoSPACC  USE, 

*e-4es  ««i       Olv,   i« 

eaAPHiTE 

aeCKET  noTON  nozzles 

•CMAVle*  OP  NOZZLE 
NATENIALS  UNDEa  ciTaEnc 

aecKET  NOToa  CNviaoNncNTs. 

AD.40S  aiS  DIV.   IT 

••APHITE 

SUtLINATIOH 

SUSLlnATION  OP  eaAPHlTC 
AT  HTPcaSONIC  spceos. 

*D-*os  i««       01 V.   I  a 


eaAViTT 

ASTaONAUTICS 

UNIVEaS«L  «IIAVtTT  TUMN 
CUayCS  APPLICATIONS  TO 
POaENEe  PLleNT  TaAJCCTOHICS, 

«D>*es  410       eiv.  It 

eaAViTY 

cipcxinental  data 

KESEANCH  OINECTeo  TOaAMD 
»  PEASItlLITY  STUOT 
ee*LIN6  alTH  the  INTCSaAIIOH 
OP  eaAvlTY  DATA, 

*e-4es  4sa       oiv,  a 
eaAviTT 

PLUIO  MECHANICS 

ON  the  aoussiNrsa  AepaoiiHATioN 

*N0  ITS  aOLE  IN 
THE  THCOaY  OP  INTCMNAL 
■»VES. 

*D~4aS  <JJ  DIV,   « 

OUAVITT 

n*THENAT|CAL  HOOELS 

ON  paEE  Aia  ANOMALIES 

fSTiHATED  paoM  oirrEaENT 
neocLS, 

*D>4es  140       Olv.  a 

laAVlTT 

KAtMEMATICAL  PNEDICTIOM 

aeoucTiON  or  point 

AND  MEAN  caAVITY  ANOMALIES 
THaoUGM  THE  USE  OP 

«  eisiTAL  coMPUTfa. 

*D-4as  «««       elv,  a 

aaAviTT 

NC*SUaEM(NT 

METHOBS  OP  PHYSICAL 
CEODEST. 

*D-4eS  4SS  DIV,   a 

saAviTY 

NUClEAN  PHYSICS 

CONSTANCT  OP  E  TO 
THE  IND  POaEa/HC 
IN  A  GNAV ITATIONAL  PIELO, 

AD.40S  <t7a         elv,  tt 

SNAVITY 

aEDuCTIOH 

6NAVITT  acDucTioNSi  aouauED's 

AND  ISeST*TlC  HETMOOS 

ten   THE  Evaluation  op 
4N»vitt  anomalies  on 
THE  EANTN'S  SuarACE. 

*e-4es  «so       eiv,  a 
eaAviTY 

SATELLITES  l*aT|PleULt 

SATELLITE  PEaTuaSATIONS 
eUE  TO  ZONAL  aaAVITATIONAL 

NAanONiCs, 

Ao-Aos  4sa       Olv,  a 
ACCURACY  OP  sPHraiCAL 

MAanONICS  ANO  oetlTAL 

paEolCTioNS. 

Ae>40s  4s«       eiv,   i 

eaouND  errtcT  hacnincs 

6AS  PLOa 

ANNULAN  NOZZLE  TYPE 

eaouND  crrECT  machine 
opeaatinc  ovca  aATEai 
Ala  FLoa  PATTEaas. 

AD-40S  170  Olv,    I 

saouNo  suPPONT  ceuiPnENT 

OESISN 

cuioE  roa  env laoNMENTAC 
DEsiON  aeouiacMENTS  roa 
NONAiaaoaNE  eouipment, 

AD>404  110       eiv.   la 

eaouNo  suPPONT  eouipment 

systems  CNCINCCaiNG 

DirptaCNT  APpaoAcH  to 
GaeuNo  eouipment  develophent, 
Ae-40s  IIS       eiv,  la 

eaeup  oynahics 

COMPATleiLITY 

oaoup  ErrEcTivENESS  as 

A  ruNCTioN  or  caoup 

MEMSEa  COMPATIBILITY 

AND  COoPENATION  BEOUiaEnCNTS 

or  THE  TASa, 

AD-Aos  ass        Olv.   IB 

•■OUP  DYNAMICS 
LEAoEaSHIP 

EPPECTS  OP  LCAOEaSMIP 
STYLE  UPON  CaOUP  PEaPoaMANCC 
AS  A  FUNCTION  or  TASK 
STauCTuNE. 

AD>40S  BS<  DIV.   IB 

euiOANCE 

CMECKOUT  EOUIPMENT 

UTILITY  TECHNICAL  MANUAL, 
OPENATION  AND  SENVICE 

instnuctions  aS'iisA, 

GUIDANCE  AND  CONTaOL 
SUSsYSTEn  YEST  SET 
MODEL  C-|»A, 

AD-40S  IS*  Div,   la 

euioEe  MISSILE  components 

MALPUNCTIONS 

LOa-paESsuac   electokal 

DISCHAaCE  STUDIES  alTH 
aEPEaENCE  TO  ELCCTNICAL 
SaEAKDOaN  or  SUIOEO 
MISSILE  COMPONENTS  AT 
HIGH  AlTITUOES. 

Ae-4os  tea       elv,   la 

SUIOEO  MISSILE  COMPOnCNTS 
PNESSuaE  SaiTCHES 

MEDIUM  ANO  Loa  pacssuac 

SBITCHES  POa  BALLISTIC 

nissiLCS, 

*e-4i4  III       eiv.  7 


HCeiUR  ANO  Loa  paESSuas 

saiTCMCs  Poa  ballistic 

NISSILES, 

Ae-404  iia       eiv.  T 
NCoiun  ANO  Loa  aatsswBi 
soiTCMES  roa  ballistic 

MISSILES, 

Ae-464  114       eiv,  T 

Ae-40S  aas       eiv,   la 

ouiece  MISSILE  oetcction 
INPaABEO  oeTccToas 

tbanslation  op  aUSSIAN 
aEscAacHi  ON  possibility 

OP  OETCCTION  or  BALLISTIC 
ANO  SUIOEO  aoCKETB, 

A0-40S  BT4  Olv,   4 

ouiece  MISSILE  tbacrino  systems 

TELESCOPES 

TBACRINS  TCLCSCO^E  ruHeAHlNTALS. 
Ae>40S  4*4  Olv,   « 

•"m?uSiifife5  ?!:E*«r°*'" 

EPrccT  or  THE  oblatencsb 
or  THE  eabtm  on  the 

TNAjECTOaY  or  A  BALLISTIC 

Ae>4es  S4S       elv,  la 

SUIOEe  MISSILES 

CHECKOUT  CBUIPMCNT 

oirrENENT  APpaoACN  to 

SNOUNO  EOUIPMENT  BEVELOPmCNT. 

AO-AOS  aae       oiv.   la 
auioEe  MISSILES 

OYNAHICS 

•ENCRALIZEO  niSSILE  OYNAHICS 
ANALYSIS,    IV.  SLOSHING, 

Ae.AOA  la*       eiv,  la 

GUIBED  MISSILES 

CNViaONMCNTAL  TESTS 

ENviaONMENTAL  EVALUATION 
CAPABILITYI  BALLISTIC 
MISSILES, 

AO-AOS  to*       eiv.   II 

OUIOCO  MISSILES 
GUST  LOADS 

AEaoOTNAniC  aESpONSC 
OP  A  SLENOEa  BOOT 
OP  BEVOLUYION  TO  GUSTtl 

AEaOOTNAMIC  POaCES  OH 
A  MISSILE. 

A0-40S  »7»  eiv,    II 

ouiece  MISSILES 

NOTION 

IN-PLICMT  OYNAHICS  OP 
A  PLEIIBLE  MISSILE, 

AD-404  oil        elv.   la 

SUIOEO  MISSILES 
SCHEOULlNS 

STATISTICAL  PaoCEBUNE 
PON  CUT-OPP  ANB  SChEBULINS 
POLICY, 

Ao-Aoa  oai       elv,   la 

SUIOEO  MISSILES 
TEST  EOUIPMENT 

A  LINEAa.PATN  HCCNANICAL 
ACCELEaATON, 

AO-AOS  470  Olv,   SB 

A  LINEAB  PATH  HCCHANICAL 
ACCCLEBATOB, 

Ae-40S  407     /  eiv,  so 

SUIOEO  MISSILES 
UNITED  STATES 

TaANSLATJON  OP  aUSSIAN 

anticlci  development 

op  openational  and  stnatesic 

aeCKETS  IN  THE  UNITED 
STATES, 

AB-Bos  tea       elv,  la 


euioEe  HissiLES 

ussa 

TBANSLATION  OP  BUSSIAN 

aESEAacH  (POPULAaizcoi  I 

SOME  NEB  SOVIET  MATCBIAL 
ON  MISSILES. 

AD-4e4  100       Olv.   la 

•UIOEO  MISSILES  ISU*PACE-Te-SUaPAC(t 
PaOPULStON 

aElGHT  ANO  BALANCE 
CONTaOL  DATA  POO  LlOUtO 
aOCKET  PaOPULSION  STSTCNS. 

AO-AOS  SOS       eiv.  a? 

GUieeo  MISSILES  ISUaPACE-TO-SUaPACEl 
CHECKOUT  PaoCEBUBES 

UTILITT  TECHNICAL  MANUAL, 
OPEaATION  ANO  SEBVICE 
INSTBUCTIONS  SS-ISIA, 
GUIDANCE  AND  CONTBOL 
SUBSTSTEM  TEST  SET 
MODEL  C-|«A, 

AD-4is  II*  ■!«.    18 

SUIDED  MISSILES  ( SUap ACE-TO-SUapACC I 
SNOuND  SUPPOBT  EOUIPNCNT 

GUIOE  roa  ENViaONHCNTAL 
OCSION  BEOUiaCMENTS  PON 
NONAlaBOaNE  EOUIPMENT. 

Ae.4e4   no  eiv.      la 

ouiece  NISSILCS   isuapACc-Ts-suaPAcci 

•CSCABCH  PaOSBAH  Ae" I N I ITBAT | ON 


SAS  OYNAHICS  TCST  PLAN, 
■t-llla  MINUTCMAN. 

AO-AOS  i«B       elv. 


la 


suiece  MISSILES  «su*pacc-to-subpacci 

CENTCa  OP  SaAVITT 

ALLOBAOLC  NCASUBCB  LATCBAk 
CCNTCa-OP-SaAVITT  OPPSCT 


W-M 


OP  eav  ABLCiTAa  stasc, 

AB-ses  see       eiv,  la 

*"!££*.!!'!*'*■"  (uNeEaaATca-Te.suRPUeti 
iNOuSTaiAL  paoeucTioN  '*■' 

MISSILE  SYSTCMS  eiVISION 

VALUE  cNeiNCcaiNO.  ""'"""" 

Ae-40S  141  Div,   14 

SUN  eoNPONENTB 
NATCBIALS 

..^APPLICATION  OP  IAMB 
BAVCS  TO  TNC  CXAHiRaTION 

OP  STccL  STBiP  roa 

kAMINAN  OCPCCTS, 

A0-40S  117  elV,   II 

BUST  LOAOS 

CONTaoL  STSTCNS 

.».,J!i*^  ALLCVIATION  PCASlBILITT 

SIS^'I!  •"•Tfs  Poa 

aCOuClNG  VCBTICAL  AIBCBAPT 
LOAelNG, 

AB.40S  sai       eiv,   i 

OUST  lOAOS 

GUIBED  NISSILCS 

ACaoOTNANIC  BCSpONSC 

OP  a  SLENoea  booy 

'•.!"'*^''^'0''  T«  SUSTSI 
ACaOBTNAMlC  POaCES  ON 


A  MISSILE. 

Ae-40S  «7« 


Olv,  la 


STBOSCOPES 

ACCELtaOnCTEBS 

_  NONLl/lEAalTIES  IN  THE 
BTCABT-rrATC  OPCBaTion 
or  THC  PCNOULOUS  INTCOaATINB 

evao  AcccLEBoNCTca, 

Ae-404  oaa       eiv,  |« 

OTaoscopcs 

BCAalNGS 

INVESTIaATION  OP  SPIN 
Alls  iNSTauMENT  SEAalNGS. 

AD-40S  ajo  Olv.   Jl 

INVESTIGATION  OP  SPIN 
Alls  iNSrauMENT  SEAalNGS, 

AD-40A  004  DIV,   Jl 

OTBOSCOPES 

eulOEO  MISSILE  COMPONENTS 

GuieE  Poa  Evaluating 
pbecisidn  gybos  poa 
ballistic  missile  Type 
applications, 

AO-AOS  «i4  DIV,   a4 

GraoscoPES 

MOTION 

TBANSLATION  OP  BUSSIAN 
BESEAaCMI  MOTION  OP 
A  CONTAINta  PAPTIALLY 
PILLEO  BITM  LlOUiet 
EPPECTS  OP  NONSMALLNCSS 
OP  LlOUlO  NOTION, 

AO-AOS  411  DIV,   a 

GYBOSCOPCS 

SUSPCNSION  BCVICCS 

TBANSLATION  OP  BUSSIAN 
PATCNTI    GYBOSeOPE  SUSPENSION 
OEVICE. 

AO-AOS  ijj       eiv,  JO 

"ALOCABBON  PLASTICS 

iNraAiie  pRenomIna 

IHPBAaEO  TBANSMISSION 
AND  CNISSION  OP  TCPlON, 

AO-404  lOa  6lV,    l« 

malosenateo  HYDaocAasoNS 

CHaoMATOCAAPHIC   ANALYSIS 

GAS-LiaulO  CHaOHATOGaAPMIC 
ratCTION  COLLECTINS  AIOS 

•No  Analysis  op  alkyl 

SaoMIDES, 

Ae-40s  J7»       Olv,  "I 

MABMONIC  ANALYSIS 
DYNAMICS 

TBANSLATION  OP  BUSSIAN 
aeSEABCMI  ON  SPCCTBUN 
or  HABnONIZEO  BYNAMIC 
SYSTEMS, 

Ae-40S  via       eiv,   is 
habmOnic  analysis 

HYBBOBYNAMICS 

pcaieoic  pbopelleb  pobces 

|N  NON-UNlroBM  FLOa. 

A0.40S  j«B       eiv.  si 

HAZE 

INPaABED  BADIATION 

INFLUENCE  or  HAZE  ON 
INPBABED  heasubements 
BETECTED  BT  SPACE  VEHICLCS, 

AO-AOS  4BS  BIV.   a 

HEAT  TBANSPEB 
BOUNOABY  LAYEB 

EPPECT  OP  VABIABLt 
TBANSPOBT  PBOPEBTIES 
ON  A  DISSOCIATED  BOUNOABY 
LAYEB  alTH  SUBPACE 
BEACTION, 

AO-SOS  t*»  OIV.   a 

HEAT  TBANSrCB 
GAS  PlOB 

INVCSTIOATION  eP  ANNULAB-TBO 
PHASE  PLOB,  ANB  MEAT 
TBANSPEB  TO  ANB  PBOM 
SASCS  BiTM  LABSE  TEMPCBATUBC 

etPPCacNccs. 

AB-40S  41S  Olv.   »t 

TBANSLATION  OP  BUSSIAN 
BCSEABCNI  TuBBULENT  HEAT 
ANO  NASS  TBANSPEB  IN 
JtT  NOTION  OP  A  (AS. 

Ae-40S  B4J  Olv,   0 


MEAT  TBANtrCO 
nCASUaCNCHT 

eOBBCCTION  TO  TH|N-PlbH 
HCAT  TBANSPca  HCASUBCNCNT. 

Ae-4e4  0J4  Olv,   It 

mcat  tbanspcb 
metal  platcs 

tCmpebatubc  mistoby  op 

PLATCS  OP  ABBITBAaY 
TNICINCSS  SUBJECTEO 

TO  CONSTANT  HCAT  INPUT 

S*  S"!  •!•!  »aO  INSULATCO 
ON  THE  OTHCa  Sloe. 

Ae.4e4  001       em.  it 

HCAT  TBANSPEB 
NCTALS 

paojECT  COLO  SNOT, 
PABTICLE  THCBNAL  BAOiATOB, 

AB-4es  ass       Blv,  as 

NCAT  TBANSrEB 

NUHEBICAL  ANALYSIS 

AN  INVESTIOATiON  Or 
THE  ACCUBACY  or  NUMEBICAL 
SOLUTIONS  IN  THE  DirrusiON 
COUATioN  roa  tbansient 

MCAT  TNANSPCB, 

Ae.SOS  BOB  BIV,   IS 

MCAT  TBANSPCB 
PLASMA  PHYSICS 

MOllIEB  cntmalpy-cntbopt 

CNABT8  POB  HISH-TCmPEBATuBC 
PLASNAf, 

AO-ieS  74B  Olv,   IS 

HCAT  TBANSPCB 
SIMULATION 

OEVCLOPMENT  OP  DIPPuSION 
CELL  ANALOG  POa  SOLVING 
TBANSIENT  MEAT  TBANSPEB 
PBOBLEMS  IN  aHICH  A 
PHASE  TBANSITION  OCCUBS, 

AD-40A  Oil  Olv.   IS 

.meat  tbanspcb 
sphebcs 

heat  tbanspeb  to  a 

SPhEBE  AT  THE  TBANtlTION 
PBOM  PBEE  NOLECULE  PLOB, 

A0-40S  414  olv,  '  « 

HEAT  TBANSPEB  COEPPIclENTS 
LAVAL  NOZZLES 

CONVECTION  HEAT  TBANSPtN 
COCPPICIENTS  IN 
OELAVAL  NOZZLES. 

Ae-40s  asi       eiv,  is 

MEAT-BESISTANT  METALS  •  ALLOTS 
PHYSICAL  PaoPEBTICS 

MECHANICAL  AND  PHYSICAL 
PBOPEBTIES  OP  THBEE 
supeballoys,  MAB-HIOO, 
MAB.MJOI,  ANO  MAB-MJII, 

AO-40S  JTJ  Olv,    IT 

HELleoPTEBS 
SCABS 

INVESTIGATION  OP  TNC 
CONPOanAL  GEAB  FOB 
HELICOPTEB  POBEB  TBANSMISSION. 

Ae-40S  saa       elv.   i 

HELIUM 

CLECTBON  CAPTUBE 

ANOULAB  OEPCNDENCE  OP 
OIPPCaCNTlAL  CBOSS  SECTION 
POB  CHANGE  TBANSPEB  IN 
NC<»I  ON  ME  COLLISIONS, 

A0-40S  saa       6iv,  IS 

HELIIES 

PBOjCCTIVE  OEeMCTBT 

TBANSLATION  OP  BUSSIAN 
BESEABCHI  HELICAL  PBOjCCTION 
AND  ITS  APPLICATION  IN 
SOLVING  GEOMETaiCAL  AND 
TECHNICAL  PBOBLEMS. 
A0-4OS  S4« 


Olv. 


14 


HELMETS 

VOICE  COMMUNICATION  STSTCHS 
PCaSONNEL  COHNUNICATIONS 
IN  SPACE,   A  STUOT 
OP  SPEECH  TBANSMISSION 
ANO  HELMET  CONPONT, 

Ae-40s  o«i       eiv,  s 

MEMATOLOGT 

COLO  aCATHEB  TESTS 

EPPECT  OF  COLO  E'POSUBE 


ON  THE  rOBMEO  ELEMENTS 
•P  MOUSE  PENIPMCBAL 


AB-BOS  ISB 


BLoee.' 

Blv. 


14 


HENI|PHCalCAL  SHELLS 
HYBBOSTATIC  PBESSUBE 

TESTS  OP  MACHINED  HIGH- 
STBCNGTH  STEEL  SPMENICAL  SHELLS 
SUBjCCTCO  TO  E»TtaN«L 
HTOBOSTATIC  PBESSuaE, 

AO-40S  J7S  Olv,    IT 

HIBCBNATION 

OIBLIOGBAPHICS 

NATUBAL  MANMALIAN  HIBCBNATION. 
A  BIBLIOftBAPHY.  ■•«■<. 

A0-40I  ISI  Olv.    14 

HIBCBNATION 
SOUIBBELS 

...."l!'*""'*  OP  HOMOBBV 
ANO  CElLULAB  elements 
OP  THE  BLOOD  OP  ALASKAN 
GBOUND  SOUIBBELS  OuBING 
HIBEBNATtON  AND  ImDuCEO 
MYPOTHCBhI A, 

AD-40S  ISJ  Olv.   14 

_  INFLUENCE  OP  HIBEBNATION 
UPON  EIPCBIHENTAL  INPECT|OMS 


NI-15 


IN  TMC  ALASKAti  CNOUNO 
SOUIBBCL. 

AB-40S  ISB  Olv.    IS 

HUMAN  CNGINCCalNS 
OISPLAT  STSTCHS 
„w    ?"!;*'•.  J'«««Neca  I  NG  EVALUATION 

OP  SOME  SELP-ILLUMINATEO 
INLINE  DIGITAL  DISPLAYS, 

AO-AOS  «io       eiv.  as 

HUMAN  ENCINEEBINO 
MONITOBS 

.«'!!i^!^"*^'"*  »'  MACHINE-ASSISTS 

TO  OPEBATOB  PEBPOBNANCEl 
SIOnAl  detection  ANO 
TASK  COMPLEllTY, 

AB-aes  711       Olv,  «« 

mybbaulic  pluibs 
planmability 

eEVELOPMCNT  OP  FIBC 

bcsistant  bateb  Bases        » 
HTObAulIC  pluios, 

AO-40J  aie       eiv.   la 

hyobaulic  pluios 

SYNTHESIS  (CHENISTBTI 

OEVCLOPMENT  OP  A  P|BE-aCS|S- 


TANT  BATEB-BASC  MTOMAULIC 
PLUIO, 

Ae-40s  aa*       oiv. 


IB 


MTOBAuLIC  STSTCHS 
AMPLIFIEBS 

NESEABCH  IN  PBCSSUBE-CONTBOLLED 
PLUIO  JET  AHPLIPICBS, 

Ae-40S  040  Olv.   * 

HTOBAULIC  STSTCNS 
SYNPOSIA 

PBOCCEBINCS  OP  THC 
PLUIB  AMPLIPICATION  SYMPOSIUM, 
VOLUME  IV,    SPONSOacB  ' 

BY  THE  HABBy  diamond 
LABOBATOaiCS,  HAY  IB,  |*4a, 

A0-40S  isa       Olv,  « 

MTOBAZINE 

OECOMPOSITION 

OETEBNINATION  OP  THC 

eceoHPosiTioN  kinctics 

OP  HYOBAZINC  USING  A 
SINGLC-PULSC  SHOCK  TUBE, 

AO-AOS  lia  Div,    10 

HTDBAZINE  • 

SUPEBceOLING 

SUPEBCOOLINO  OP  HYBBAZINE. 
AD-40S  144         eiv,   a 

MYOaOCABOONS 
COMaUSTION 

STUDIES  TO  DETEBMINE 
THC  MECHANISM  OP  PBOBUCTlON 
AND  BEHOVAL  OP  CLCCTBONS 
IN  PLANCS. 

AD-40S  «J*  Olv.    10 

MTOBgcAaBONI 

jCT  encTnc  fuels 

CATALYZED  BEACTIONS  AND 
THEBMAL  STABILITIES  OP 
HYDaOCABBON  FUELS  FOB 
ADVANCED  ENGINE  APPLICATIONS. 

AD-40I  oao       elv.   So 

hyobocabbons 
pybdltsis 

beseabcm  on  thc  ncchanisn 
op  thebhal  oecomposition 

OP  HYDaoCABBON  PUCLS, 

•D-AOS  SIT  Olv,    10 

IMPaCYEO  GBAPHITC  HATCBIALS 
POB  MIGM-TEHPEBATUBC 
AEBoSPACE  USE, 

AO-405  aaj        Olv.   la 

HTDBeoTNAHICS 

MAbInE  EASlNCEBINe 

THE  OTNAMie  CALCULATION 
OP  LATEBAL  SENDING 
MONENTS  ON  SHIPS  IN 
OBLIBUE  SAVES, 

AD-AOS  as*  DIV,   SI 

MTOBOFOIL  BOATS 
SUPPOBTS 

HTDBOOYNAMIC  CHaBACTEB I  ST | CS 
or  SASC-VENTED  AND 
SUPEBCAVITATING  STBUTS 
P0»  MTD*0r0IL  ShIPSI 
TEIT  ANO  APPENDIXES, 

AO-SOS  177  Olv,   Jl 

HTDBOOTNAMIC  CMABACTEBlSTICS 
OP  BASE-VENTEO  ANO 
BUPEBCAVITATING  STBUTS 
FOB  HTOBOPOIL  SHiPSI 
ILLuSTBATIONS, 

AO-AOS  17*  OIV,   Jl 

OESIGN  OF  BASE-vENTEO 
STBUTS  FOB  HIGH  SPEED 
MTOaOFolL  SYSTEMS, 

A0-40S  114       Olv.  ai 

HYDBOpeiLS 
CAVITATION 

INvEBSe  PBOBLEM  OP 
THC  LlNCAaiZCD  THEoBY 
OP  PULLV-CAVITATING  HYOBOPOlLS. 
AD-A04  OJS  OIV.   a 

NUMERICAL  METHODS  AND 
PBOGBAn  OESCaiPTION  FOB 
THE  iNVEBSe  PBOSLCM  OP 
LINEABIzeO.  FULLT-CaVITATINS 
NYOBOfOlL  THEOBY, 

Ab-404  041         Olv,   a 
HYDBOGEN       ' 

ATOMIC  ENEBOT  LEVELS 

THEOBCTICAL  INVCSTIOATIONS 

pea  closco  states  op 

THE  NEGATIVE  HTOBOeCH 
ION, 

Ae-4os  IS*       elv,  is 


mo-  no 


MTOKOtCN 

CCUATIONf  or  (TlTC 

T«*Htk*TieN  or  auttiAN 
KCictwcHi  cau*TteN  or 
tT«TC  or  HTOiieacN  «t 

HlSM  PRCStUdCt. 

MToaecCN 

T«*Ntl,*T|eN  or  WUStlAN 
«CtC*KCH|   Nta  t(«*CHtS 

fO«  MCAVT  ItOTOPCt  or 
NTOrOCCN. 

*o-*e*  »7i  ei*.  <o 

HToaeeCN 

nOLCCut*!*  ^ROPCaTICI 

LiTe**Tu*c  luKvCT  or 
e'THOMTBRoacN  UNO  p*i>*MTe*e«CN 

•CICARCH, 

*B.*is  t»§  Dl«,    >1 

TiCkO  r«ikU"c  or  irirrcNCD 

CVklNOCMS    UHOCII    HTOrieST«Tle 

*0-*44     IJI  01*.        it 

HTPCJOOkie    N«Vt«*TION 

crrtCTivcNctt 

ante*  N*V|S>TI0N  C*r*OlklTT 

oasco  ON  p*cvieus  nonitohinc 

*N0  PMCtCNT  PWCOICTION 

•OltITT, 

*o-4os  it»       ei¥.  i» 

HTrcaoOLIC  M«Vie«T|ON 

cn'oas 

•cencTKT  AND  ri»*T>aiiDt« 
c»»o«  STATISTICS  ron 

THMCC>  ANO  rOU'-STATION 

MT^tMsokic  riics  ON 

A    SPHCmcAk    CA*TH, 

Ao.AOf  (I*  ei«,     i 

MTPHSONIC    rklSHT 
SKApHITC 

suikiriATioN  or  anArMiTC 

AT  MTPCMSONIC  SPCeOS. 

Ae.*05  !••  01*,   K 


HrrrRsONic  ftlSHT 
slCnoco  oeeics 

•kUNTNtfS  ANO  VISCOUS. INTCRACi 
TION  CFFCCTS  ON  SLtNOCR 

•eoies  AT  HTPCMsoNic 

tPCCBS, 

AD-*OS  I««         Blv,   « 

MTPCNSONIC  rtOO 

■lunt  sooies 

TKANSkATION  Of  RUSSIAN 
•CSCANch;  ON  nCTMoO 
or  SHAkk  rCNTUKtATIONS 

IN  rNooLins  or  blo* 

ANOUND  SCCNOCN  ItUNT 
•eOlCS  tT  A  HTPCNSONIC 

rtoo  or  6AS, 

Ae.*OS  <I01  OI«a   « 

HTPrNsoNic  rto* 

6AS  IONIZATION 

IONIZATION  or  ccsiun 
ANO  SODlUn  CONTARINATtO 
At"  IN  THE  MrrtRSONlC 
SkCNOm  SOOT  tOUNOANT 
LATfll, 

A6.4es  Til       oiv,  < 

MTPCNSONIC  rfO» 

NUNCNICAk  ANALYSIS 

OCTCMNINATION  Or  THC 

crrtCTs  or  chcnicai. 

ANO  VISKATIONAL  NtkAXATIQN 
ON  UN  INvlSCtO  HTPCNSONIC 

rLOa  riCLD, 

Ae>*04  OTI         oiv,   « 

MTPCNSONIC  TtST  VtHICttS 
•  A«t 

AN  eSTIHATC  or  TMt 

TINC  re«  A  TNAit 

TO  OCCAT  TO  A  GAUSSIAN 
OISTNISUTION, 

AD>405  «40  OI«i   « 

MTPCNSONIC  NINO  TUNNCkS 

susrcNsiON  ocviccs 

CkCCTNOKACNCTIC  SUSPCNSION 
STSTEn  F0»  srMCaictL 
NODCLS  IN  A  HrrcRSONIC 
•(NO  TuNNCk, 

40.401  •«4  Dl«.   JO 

MTPCNytkociTT  raojccTikrs 

kAUNCMINC 

oCvckorntNT  or  a  saootina 
TecMNioue  roN  lisht 

6AS  mtpENVClOCITT  raOJCCTONS, 
A0-40S  014  DIV,    ta 

MTri«»tLOCITT  INPACT 
CAkCULATIONS  ANO  THtIP 
CONNCkATION  NITH  ZlPCPIHtNT, 

AO-404  111  DIV.    |< 

InAOt  INTCNSiriCNS  ICkCCTRONICSI 
PNePARATION 

APPklCATION  or  klONT 
ANO  INACC  INTCNSIriCATION. 

A0.40J  IJf  OIV.   t» 

APPLICATION  or  LiOHT 
ANO  II1A6C  INTCNStrlCATION. 

Ae.4os  t«i       OIV.  a* 

IMPACT  PNCOICTION 
SPMCNts 

TMt  rc»Ce  or  IMPACT 
ON  *  SPMlPt  STKIKINC 
A  NATC*  SUNPACC. 

A0.40*  »7I  DIV.   » 


INPACT  SHOCK 
eCroNMATION 

TNANSkATION  OP  KUStlAN 

pcscAncHi  iNrLuCNct  or 

STiAIN  RATC  OH  NCSISTANCC 
TO  DCPOHHATION  OP  NCTALt 
AT  INP4CT  VCLOCITICt 

OP  lOo  TO  1,000  n/sce, 

AB.4aa  i»n  01*.  ai 

'"5Hi3S?Nr«5f?.s 

NC*  nCTMoe  TO  SINPLIPT 
•NIOOC  TTP(  nCAtUNCnCNTI 
ON  OUAPTZ  CNTtTAL  UNITS, 

Ao.4a«  0*4       el«,  • 

INPCBANCt  NATCMINS 

TCkCNCTCRtN*  AHTCMMAt 

AUTONATIC  INPCOANCC  NATCHKH, 

Ae.4as  ISO       Oiv.  • 

inconprcssiolc  ploa 
nathcnatical  analysis 

OTNANICS  OP  tN  iNCONPIICStiaLC 

VISCOUS  FLUID  NITH 

A  PPCC  SWKPACC  CONTAINfO 

IN  A  CTLINONICAL  TANK, 

40.404  000  OIV.   « 

INOCItS 

AKNONAUTICS 

OAR  OUAOTCNLT  INOCI  OP 
CUaaCNT  KtSCANCM  NCSUkTS 

re"  PCNioe  i  jan.ji  nan 
^         AD.40S  <a«       eiv.  >o 

•*  .  OAN  CUNULATIVC  IMDCI 

OP  NCSCANCN  NCSUkTS. 
^-        I  *  4  J  . 

A0.40*  aNo       eiv.  lo 

IHOCICS 

NATCRIALS 

INOfl     TO    flATfRIALS 
R     ANO    D    PROCRAHS     or 
TCN     ACROSPACr     COnPANICS. 

AD.4es  )<•       eiv.  sa 

INOCICS 

RADIATION  CPPICTS 

nONTMLT  ACCESSION  LISTS 
PROn  OCTOSCR  I,  |«4J 
TO  AUSUST,  II,  IV4N, 

Ao.4es  4if       eiv.  ae 

inoustmial  production 
nanasenEnt  Planning 

tnanslation  op  russian 
rcsearcmi  eltrenal  p*oslens 
in  planning  production. 

A0.40S  T«4  6lV.   a4 

INPORHATION  KfTRIEVAL 
At*  PORCE  OPtRAflohs 

OTC  euE"T  LANOUAGE. 
VOLUME  mil,    INSTRUCTOR'S 
MANUAL. 

Ae.40S  jjf       eiv,  at 

OTC  OUER*  LANGUAGE. 
VOLUME  II,  RRITINC  OUCRT 
LANGUAGE  STATEMENTS.  ' 

A0.40S  JJ4       oiv,  as 
OTC  oueot  language. 

VOLUME  III,   SIMPLE  SUMS 

RiTH  The  air  unit  tasles, 

A0.401  »JT  OIV.  at 

OTC  OUERT. LANGUAGE, 
VOLUME  VII,   THE  OPERATION 
AND  CAPAOILITT  OP 
THE  COMPUTER  RETRIEVAL 
PNOGRAHS. 

AD.AOs  *>•       eiv,  ai 

OTC  eUCRT  LANGUAGE. 
VOLUME  «,   RRITING  OUCRT 
LANGUAGt  STATEMENTS. 

AD-401  «»       Div.  aa 

OTC  OUERT  LANGUAGE, 
VOLUME  IV,    THE  OPERATION 
ANO  CAPAOILITT  OP  THE 
COMPUTER  RETRIEVAL  P«eG*AMS. 

A0.40S  JXO  DIV.   at 

otc  ouert  language, 
volume  viii,  rriting 
ouCrt  language  statements. 

Ae.4es  j<i       DIV.  aa 

OTC  OUERT  LANGUAGE, 
VOLUME  IX,   RRITING  OUENT 

LANGUAGt  STATEMENTS. 

AD. 401  ana  Div.  as 

OTC  OUERT  LANGUAGE, 
VOLUME  II,   TEST  ANS«CR 

AD. 40*  ami  Div.  aj 

OTC  OUERT  LANGUAGt. 
VOLUME  I.   PREPROGRAH-HOR 
TO  USE  THE  OUERT  LANGUAGE 
StLP. INSTRUCTIONAL  COURSf. 

AD.40S  J14       Div.  aa 

OTC  OUtRT  LANGUAGt. 
VOLUME  III,   TIME  RECiRO, 

A0.40*  am  OIV,  aa 

OTC  OUERT  LANGUAGE, 
VOLUME  IVI,    ADDITIONAL 
PNOCESS  DIRECTORS  AND 
A  »tVIE»  OP  RULES. 

AB-40J  J14       eiv.  aa 

OTC  OUERT  LANGUAGE. 
VOLUME  II,   AN  INTROeuCTION 
TO  THE  R7iL  STSTEH. 

AD. 40*  j«7       DIV.  aa 

OTC  OUtRT  LANGUAGt. 
VOLUME  V.  THC  OPtRATION 
AND  CAPAOILITT  OP  THE 
COMPUTER  RETRIEVAL  PROGRAMS. 

A0.40S  j«s       eiv.  aa 

OTC  OUCRT  LANGUAGE. 
VOLUME  IV.   SONTING  AND 
SPtCIPTiNG  TITLES. 

Ae.40*  J<i«       DIV.  a* 

OTC  OUtRT  LANGUAGE. 
VOLUME  IVII.   EIMItlTC, 

Ao-40*  j*o       Div.  aa 

OTC  OUERT  LANGUAGE. 
VOLUME  XVIII.   EIENCISE 


•ORReoOK, 

AD.40<  SSI       eiv.  ai 

OTC  eucev  language. 

VOLUME  III,   PROPICItNCT 
TCSTS, 

•».4ea  jsa       eiv.  i> 

OTC  OWCeT  LANGUAGt, 

VOLUME  nil.  etrteCNCB 

MANUAL. 

Ao.Ao*  ata  eiv.  ii 

OTC  OUtRT  LANGUAGt, 
VOLUME  VI.   THE  OPtRAtlON 
ANO  CAPAeiLITT  OP  THE 
COMPUTtR  RCTRItVAL  PeOGeAHl, 

Ae.4es  SIR       ei«,  aa 

OTC  eulNT  LANGUAGt, 
VOLUME  III.   THE  OPERATION 
AND  CAPABILITY  OP  THE 
COMPUTER  RtTRIEVAL  PMGBAMt. 

AD.40*  an  eiv.  »M 

OTC  OUtNY  LANGUAGE, 
VOLUME  IIV.  SUMS  eiTH 
THE  TMS  ANO  TH  SUMMARY 
TABLtS. 

AB.RO*  af4         ei«,   t> 

IHPORMATION  RETRIEVAL 
bata  processing  SYSTCnS 

ADAPTIVE  TtCHNIOUtS  At 
applicd  to  TIiTUAL 
BAT*  RETRIEVAL. 

AB.4es  140       Blv,  aa 

CBHPUTtR  PRBGRAHNIHG 
TtCMNIBUCS  POR  INTtLklGCNCt 
•NAkYST  APPklCATIBN. 

AB.40S  <47       Blv.  aa 

IHPSRmATION  BETRItVAL  • 

Lt*BAR|tt 

HtCNANICAL  PROPtBTItS 
BATA  CtNTER  OPtRATION 
ANB  tIPANSIONI   INPORHATION 
PNBCtSBING  STSTtM, 

AB.4BS  BIS  Blv.    II 

INPBBrATIBN  BtTRItVAL 
BUIUtlHG  THCBRY 

applicatibn  BP  OUtUtiMB 

tmebby  to  ihporhatibn 
■vbtchb  besibn, 

AB.40*  BB4  Blv.    IB 

INPBRrATION  RtTRItVAL 
BAOIATION  tPPtCTS 

MONTHLY  ACCIStlBN  LItTS 
PB6M  BCTBBtR  I,  IBBI 
TO  AUGUST  SI,  l«4R. 

40.401  4{«  01*.   IB 

INPORRATIBN  BtTRItVAL 
SCItNTlPIC  RtStARCH 

PBBPOSAL  roR  THE  INBIRECT 
RtTRIEVAL  or  UNPuBLISHEB 
TtCHNICAL  MATtRIAL. 

AB.BBS  771  Blv.   11 

INPORHATION  BtTRItVAL 
THtOBT 

INPOBMATIBN  RtTRItVAkI 
A  kBBK  AT  THE  kBGICAk 
PRAMERBRK  ANB  SBME  NEB 
CONCEPTS, 

AB.40S  TBI  Blv,   IB 

INPRARED  DKTECTORS 
GUlDtD  MltSlktS 

TRANSkATION  OP  RUSSIAN 
RtStARCH)  On  POSSISIkITT 
OP  DtTtCTION  OP  BALklSTIC 
ANB  GUIBCB  ROCKtTS. 

AB.4B*  B74  Blv.   4 

INPRARED  DETECTORS 
PNOOUCTION 

PEN  roR  GOkB'BOPEB 
GtBMANIUH  INPRARtB  BtTtCTBB 
TTPt  IR"IOO. 

•0-40*  B*«  Blv.   « 

PNOOUCTION  ENGINEEBING 
MEAtUBE  TO  INVESTIGATE 
PBOPEBTIfS  OP  INBtUM 
ANTINBNIBt  ANB  T6  PBBVIBI 
BSI-C4  INPRARtB  BtTtCTBBB, 

AB.4B4  641  Blv.   * 

INPRARtB  BABIATIBN 
HAZE 

inpluence  op  haze  oh 
inprared  measubements 

OETECTCD  BY  SPACE  VtHICktS. 

AD. 40*  4BB  Blv,   I 

INPRARtB  BABIATIBN 
BtVltBt 

NATuRi  ANO  UTILITY 
OP  INPRARED  RaOIATIBN, 

•0.40*  41<  Blv.   IS 

INPRARtB  SPECTROSCOPY 
AROMATIC  COMPOUNOS 

PAR  INPRARED  TORSIBHAk 
ANO  BEnBING  vibrations 
OP  TOkUtNt  AND  ITS 
Ot*|VATIVIS  ANB  THE 
BARRIER  HEIGHT  TO  iNTEBNAk 
ROTATION, 

Ae.40*  RIB  Blv.   « 

INPRAREB  SPECTBBSCBPT' 
PBkYATBMIC  HBktCUktS 

INPRARtB  STUBItSI  STANB 

trrtCTs  IN  HCN,  CHIP. 

CHft,  NHJ  ANO  HIOI  HtNBtatB 

ROTATION  IN  naeai  inprabib 
abSbbption  op  matrix 

ISBLATte  NHJ, 

AB.BB*  **«  Blv.   « 

INBRGANIC  CBMPOUNBS 

SYNTHESIS  ICHEHISTRYI 

TBAHBLATIBN  BP  RUSSIAN 
RtStARCHI   Nta  HtTMBBS 
BP  INBBGANIC  SYNTHESIS, 

AB.4BS  B4<  Blv.   R 
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IHTtGRAL  tOUATIBNS 
rUNCTIoNS 

CM«NDRAStKHAR<S  |.  ANO 
T-ruNCTIONS, 

AO.AGS  1*1  OIV,    IS 

'"ZfSSSk  TNANirOBMS 

■•'JJJtNTIAL  iauATlONS 
,m.lZl    ""•l"»TORY  INTtGRAL 
IJ  SJ"?I!  ***  '*»  »rrLICAT|BN 
TB  HtUN'S  taUATIBN, 

AD. 404  0«e  OIV,    IS 

'"I.^SSJV  TRANSroRHS 

»!;£!!•  Sfl""!  »»"  rRoctou»tf 

...IV*^**'"*  or  RUSSIAN 
I£!ii"*"l  'BRHULA  roR 
BtPRtStNtlNS  THt  PROBUCT 
Br  ORIGINALS, 

AD.40*  a*B  Blv,   IS 

INTtSRALS 

BtrrtBtNTIAk  tauATlBNS 

...I?!"*'-*^"''  *'  NUSSIAN 
BtttARCHI    METHOD  or 
THE  CONTOUR  INTEGRAL 
AND  ITS  APPLICATION 
TO  THE  SOLUfioN  or 
RANT  DIMENSIONAL  HIIEB 
rBBBLEMS  rOR  OirrERENYIAL 
EOUATIONS  or  THE  PARABOLIC 

*6.40*  40)  Olv.    IS 

INTEGRATED  CIRCUITS 
COHPUTER  LOGIC 

INTEGRATED  LOGIC  NETS, 
AD-40*  7»|  OIV.   B 

INTEGRATED  CIRCUITS 
COHPUTEBS 

INTEGRATED  CIBCUITS  POB 

ANB  testing"'""^"'  *'**'••"'«"* 

AB'GO*  iaa  Blv.  a 

INTEGRATEB  CIRCUITS 
IktCTRBNIC  taulPMENT 

BtStARCH  ON  RADIATION. RESISTAI  < 
HIGH.TEMPtRATURt  THtRHIONIc" 
CIBCUITRT, 

AB.GOS  III  Blv.   B 

^CNHANCtB  HICRO.HOeuLt 
INTERCONNECTIONS,   AN 
Ht"MtT|C  PACKAGING  SYSTtM 
rOB  THE  INTEGRATION 
or  MICRO  CIRCUITS. 

AD. 40*  RBB  Blv.   B 


INTtG* 

Birr 

T 
RtSE 

PROc 
TTPE 
INTE 

EOUA 

T 
RESE 
OP  T 

or 

NUHE 

or  p 

EOUA 


•  TION 
ERENT 

RANSL 
ARCHI 
EDUBE 

roB 

GRATI 
TION 
40.40 
"ANSL 

•  RCHI 
HE  C  I 
CCUBA 
NIC^L 
IRST 
TIONS 

•  0.40 


lAL  EOUATIONS 
ATION  or  RUMANIAN 

ON  CERTAIN 
S  or  THE  RUNGE.KUTTA 
THE  NUMERICAL 
ON  or  THE  DirrERENTIAL 

Y*  •  ril.Ti . 

S  JBI  Blv. 

•TION  or  Rumanian 

A  PROCEDURE 
GHTH  ORDER 
CT  roR  THE 

INTEGRATION 
ONOtR  DtPPtRtNTIAL 


OIV.    I* 


IS 


i    IB* 


IHTtBMtTALLIC  COHPOUNBS 
BtARINGS 

INVtSTIGATIBN  BP  HIGH 
TtHPtRATURt  BtABING  tLtMtNTS. 
•  D-40S  7<«l  Dl«.    I< 

VACUUM  cv^POR*TOR  roB 

AN  INVEST ISAT ION  OP 

THE  HAGNtTO-OPTIC  PROPt*TltB 

or  |NTt"MtT*LLlC  COhPOUNO 

runs. 

•6.40*  I7B  Blv.   I* 


INTtRMtTALLlC  COMPOUNDS 
MtCHANICAL  PROPtBTItS 

TRANSLATION  OP  RUSSIAN 
RtStARCH,    MtCHANICAL 
PROPERTlCS  OP  SOME  I NTEBMET ALL  I C 
COmPOUNOS  and  PHAStSI 
ALLOTS  OP  THt  STSTtMS 
MG  ..ZN,  AL  -.MG 
4ND  CU  "ZN  lUP  TO 

*es  ZN), 

Ae.40*  BB4  Blv,    IT 

INTtBMtTALLIC  COMPOUNDS 
THtRHOCLECTRICITY 

STRUCTUPAL  INVESTIGATIONS 
IN  THERHOCLECTBIC  HATEBIALS. 

•0-404  04<  DIV.   II 

STRUCTURAL  INVESTIGATIONS 
IN  THERMOELECTRIC  HATERIALS. 

AD-404  070  Blv.   II 

XpEBAtIonS  BEStABCH 

BtVltR  OP  ALTtBNATIVt 
APPBBACHtS  TO  INVtNTBBY 
THtaBT, 

Ae.40*  BR)  Blv.   I* 

INVENTORT  ANALYSIS 
STOCK  LCVEL  CONTROL 

THE  IS-I,  SI  INVENTOBJ 
PBLICt  under  COhPOUNO 
POISSON  DEMANOI    A 
TMEOBY  or  RECOVERABLt 
ITtM  STOCKAGt, 

AB.40S  *l*  Olv.   14 

lONOSPHtBt 
IONS 

RtPORT  OP  NRL  PROGBtBSI 
HiGH.CuBBCNT  TUNNEL 
BIBBtSi  lONOSPHtRIC 
PHYSICS, 

AB.4B*  TBB  Blv.   II 


nrr-LAM 


IBNBSPHEBE 

SCItNTlPIC  SATtLLITIS 

sYNposiun  ON  THE  use 

OP  SPACt  VtHICLtS  AT 
THE  PALL  1**1  uasi 
MEtTING, 

AD.40*  7)7  Olv, 


II 


IBNOfPHEBIC  PROPAGATION 
*A0|0  INTEBPCRCNCC 

IONOSPHERIC  PCRTU*BAT|BNS, 
SOLAB  PLARCS,  *N0  GEOMAGNETIC 
STORHS,  CORRtL'TIONS  OBSEBVtB 
BY  OBLlauC  LONC-R»NCE 

high.preguenct  probing, 

AB.40*  14*  eiV.   B 

IBNBSPMtBIC  PBOPASATION 
TtST  PACILITItS 

tLtCTBBN  GtNtRATION  BY 
SOLIB  PBOPtLLANT  TtCHNIOUt 
POB  APPLICATION  TO  PRODUCTION 
OP  LOCAL  IONIZATION 
IN  THE  ATHOSPHERt. 

AD. 40*  17*       eiv.  a 

IONS 

efssociATioN 

ION  DISSOCIATION  IN 
THE  DRIPT  TUBE  OP 
A  T|HE-or-PLIGHT  HASS 
SPtCTROMlTERI   III.   PLIGHT. Tint 
SHIPT  tOwATIONS  POR 
SPURIOUS  PRACHENT  PEAKS 
ARISING  PROM  CHARGE 
TRAhSrcR  AND  DISSOCIATION 
REACTIONS  OCCURRING  INSIOt 
TMt  POTINTIAL  BABBIEB. 

A0.40*  Oil  Blv.   a* 

IBON  CBMPOUNBS 

OIlBtS 

TBANSLATION  OP  HUNGAMMN 

BtStABCH  PROM  •  RUSSIAN 

SeURCtI  CATALYSIS  OP 

BtACTIONS  IN  SOLID 

PHASE-. DECOMPOSITION  OP 

AHMONIUM  PERCHLORATE  in 

THE  PRESCNCC  OP  PERRIC 

OllOt, 

•D.40S  *«0  OIV,   « 

ISOTOPIt 

HTDRSItN 

TRANSLATION  OP  RUSSIAN 

BtStABCHI   NCB  SIABCHtt 

POB  HEAVY  ISOTOPES  OP 

HYBBOGEN, 

AD.4e4  07)       eiv.  ao 

ITEBATIVE  METHOBS 
MATRIX  ALGEBRA 

NERTON'S  METmOB  PBB 
CHARACTERISTIC  VALUt.VtCTOB 
PBOILtMS, 

AD-40*  4RS  Blv.    IS 

ITtRATIVt  MtTHOeS 
MtCHANICS 

TBANSLATION  OP  RUSSIAN 
RtStARCHI    APPLICATION 
OP  HtTHOO  or  CONSCCUTIVC 
APPROI IMATIONS  TO  pPeSLtHS 
or  STABILITY  •NO  OSCILLATIONS 
or  tLASTIC  SYSTEMS, 

AO-40*  04*  Olv.   a* 

JtT  tNGINt  rutLS 
STAGILITT 

CATALTZtD  RtACT|ONS  ANB 
THERMAL  STABILlTltS  or 
HYDROCARBON  PUCLS  POR 
ADVANCED  ENGINE  APPLICATIONS, 
A0.40*  BIO  Blv,    10 

^ET  ENGINE  INLtTS 
TUBBOgtT  ENGINES 

TBANSLATION  OP  RUSSIAN 
RESEARCHI  AIR  INTAKE 

etvtcts  or  supirsonic 

AIRCRAPT, 

AB.4i*  a<l4  Olv.    I 

JtT  tNGINES 

TE*T  METHODS 

PBOCtSSING  OP  ENGINE 
OATA  POR  DEVELOPMENT 
OP  TURBOgET  CNCINC  ANALYZEB, 

PABT  I,   PROCESSING 
OP  J7«.7  ACCELtRATtB  SIBvlCt 
AND  JTV'/A  tNGINt  DUBABlLlTY 
TtST  OATA, 

AS. BOB  611  Blv.   17 

JtTS 

BOUNDARY  LATER 

BOUNDARIES  OP  JETS 
r*OH  HIGHLY  UNDER. tIPANDtO 
NOZZLtt  RITH  tXTtRNAL 
PLOR, 

*0.404  0*1  Olv,   B 

JtTS 

TBAnSPOBT  PROPtRTlIf 

TBANSLATION  OP  RUSSIAN 
BtSEABCHI  TuBBULtNT  HtAT 
ANO  MASS  TBANSPtR  IN 
JtT  MOTION  OP  A  GAS. 

AD.40*  04)  Olv.   B 
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PERrORNANCe  lENaiNEERINGl 
LINEAR  STSTENS 
CRITERIA*  •''•^•"»  PtProRNANCE 

AD. 401  Tia  Olv.   JO 

PCRPORMANCC  (HUMAN) 

ANALTSIS  or  VARIANCE 

...trrECTS  or  pairinb, 

REST  INTERVALS,  SIGNAL 

RATE,  AND  TRANSrER  CONDITIONS 

ON  viaiLANCE  PERrOpMANCE. 

AD.40S  111  Olv,   IB 

PERPORMANCE  (HUNANI 
DETECTION 

.^.»0"tNALIN,  NORAORCNALIN 
ANO  PERrORMANCE  IN 


A  VISUAL  VIGILANCE  TASK, 

aiv,.  IB 


AD. 404  IJ4 


PCRrORMANCE   IHUNANt 
PILOTS 

...  OfOCRAPHIC  ORIENTATION 
IN  AIRCRAPT  PILOTSI 
A  RESEARCH  RETNOB. 

AD. 401  a«l  DIv,   I 

PERPORMANCC   IHUNAN) 
TRACKING 

INVESTIBATION  Or  NACH  |NfASS  |  BTa 
TO  OPERATOR  PERPORHANCEI 
SISnAl  eCTCCTION  ANO 
TASK  COMPLEXITT, 

AD. 401  7IJ  Olv.   IB 

PERIODICALS 
USSR 

...TBANSLATION  OP  RUSSIAN 

RESEARCHI  HERALD  or 

THE  LENINGRAD  UNIVERSITY, 

l»4J.  VOL,  IB,  NO, 

7,  MATHEMATICS,  HtCHANICS, 

AND  ASTRONOMT  SERIES 

NO.  «, 

A6.40S  to*  alV.    II 

PERSOnALITT 

SOCIAL  PSTCHOLOGT 

THE  DECISION  To  PARTICIPATE 
IN  SMALL  GROUPS  EXPERIMENTS! 
PATTERNS  or  SELP. DISCLOSURE 
ANO  THE  VOLUNTEER. 

A0.401  711  Olv.   IB 

PERSONNEL  MANAGEMENT 
AlR  rORCE  TRAININB 

ADMINISTRATIVE  NANABEHENT 
or  ON-THE-JOB  TRAIMINB 
•N  THE  UNITED  STATES 

IR  roRCE, 

A0-401  NRO       aiv,  IS 


IS 


'"JWJSATION    THEORT 

OirrERENTIAL    EBUATIOMS 

cauivALCNT  CLAsscs  or 

A0-4if    411  Olv,        II 

PCaTUaBATION    THEORT 

•*s  rLoa 

.p.IIi!!'-*^"*  •'  "USSIAN 

RESEARCHI  ON  METHOD 

?«  iSi*-*-  ""TURBA^IONa 
IN  PRBBLCMS  or  F(.OR 
AROUND  SLENDER  BLUNT 
aOOlES  BT  A  HYPERSONIC 

pcaa  or  gas, 

AD. 401  40S  ely,    f 

PERTURBATION  THEORT 

?frr?i*!i'-J  TRAJECTORIES 

«p  i-I*£I.S'  ^"^   oIlatenIss 

ji.^s!  «*"tn  on  the 

"ssiJe'*"  *'  *  •*••••'•»'« 

AD.iel    141  DIV.        li 

PtRYuRBATION  THEORT 
N.iODT  PROBkCN 

POR  TREATINa  SINSULAR 
PtRTURBATION  PROakCHS, 

•  AD.404  OBJ  'oiV,   IS 

PERTURBATION  THEORT 
ORBITAL  TRAJECTORIES 

.«.'!  ►•ANSEN's  netSod 

POR  COMPUTING  SPECIAL 
PERTURBATIONS. 

AO-401  4Ji  DIV, 

PETROLEUM 

CHEMICAL  ANALYSIS 
...I!i!*'-*^'«*'  ''    RUSSIA* 

MESEARCHI  COMPOSITION 

an8  PROPERTIES  or  a 

TURBINE  DISTILLATE  Or 
TUThAZv  OIL, 

AO-aOl  «0I  DIV.   « 

PHASE  MODULATION 
LiSHT 

—  "•?••■"'  •*  TECHNiauCS 

por  light  modulation 
betectioni  part  ||| 
prCbuenct  demodulators. 

AD. 401  111  Jiv,   a 

PHASE  STUDIES 

INTERHEYALLIC  CDmPOUNDS 
...TOANSLATION  OP  *USSIAN 
RESEARCH,   MECHANICAL 

!2S£!^'**  "'  •"""  INTERNETALt* 

COnPeuNOS  AND  PHASESI 

ALLOYS  or  YHE  SYSTEMS 
NB  .-IN,  AL  ..MC 
AND  CU  —IH     (UP  TO 
101  ZN|, 

AD. 401  aaa       oiv.   ■? 

...  !I""<^*"'»t-  iNVESTIBAtliNS 
IN  THERMOELECTRIC  MATERIALS, 

AD. 404  04*  DIv.   II 

...  •II"**""*'-  INVESTIGATIONS 
IN  THERMOELECTRIC  MATERIALS. 

AD.404  ere       eiv.  is 

PHASE  STUDIES 

TUNGSTEN  ALLOTS 

.,.15!'*"'"  '"  CRITERIA  rOR 
SELECTION  or  ALLOYS  ANO 
SURrACC  TREATMENTS  rOR  INMIBITf 

or  TUNGSTEN  OXI0AT,ON,   PART 
I.    STUDIES  ON  THE  CHtHICAL 
ANO  PmtSICAl  PROPERTIES 
0'  JJNNART  PHASES  CONTAINING 
TUNGSTEN  AND  OXTSEN, 

AD. 401  a«i       aiv,   I* 

PHASED  ARRATS 
OPTIMIZATION 

OOLPH.TCHEBYSCHErr  ARRAYS 
or  MANY  ELEMENYS  AND 
ARBIYRaRY  UNIPORm  SPACING, 

AD.aei  Bie       eiv!  a 

PHENOLS 

CHROMAYOGRAPHIC  ANALYSIS 
--  •"•"TIYAYIVE  eEYCRRINATION 
or  PHENOLS  IN  INOUSYRIAL 
BASTES  SEPARATED  Bt  THIN-LAYER 
ChRoMATOSRAPHT,  fc«'»" 

AD. 401  >l«  ely,    4 

'"S?I!!'!*»**''»  MATERIALS 

IINc  COMPOUNDS. 


ZNS 


'!-IJ*!S  JteCTRoLUHINCSCENY 

"INSE  PHaSPHORS, 
A0.401  241  ,1,,    ,, 

PHOTOCMEHISYRY 
PREE  RADICALS 

IN  L"ss'5E*Si;j:i;i!, "•""*«'•-• 
*'*'JS!io:''s;?-«''"«'!Jt:^''; 

phqyochemistry 

MOLECULAR  PROPERTIES 

...I!!"*""  photochImical 

PROCESS  IN  COMPLEX 

!!S  iJiib**  *""  ^*"    •SACTIONS 
or  CERTAIN  RADICALS. 

AD.404  071  e|*»,   4 

PHeY.CHEMl.T.T 

PHOTOIONItATlaH  OP  THE 
aa  ELECYRONS  IN  XENON, 

A0.401  14*      "   'olv,   « 

•"OTOELECTRIC  EPPECT 
•   SOLAR  ECLIPSES 

RKSEARCH  DIREfTED  TeBARO 


m-u 


m-nA 


IS 


II 


ajriNEMENY  or  geooeyic 

ISa^JilV?!.  "Jihi?"**  TERRESTRIAL 

°  JJATIAL  CONPIauRATIONS, 

Ao.aei  «ii       eiv,  i 

'•'SIS£.''*'^"'«  MAYERIALS 
DISPLAY  SYSTEMS 

-..ijy"!'**^'""  or  PMOTOCONDUCTDR 
NATERlALS  rOR  A  SOLIO.STATE  ""'"'" 
SONAR  DISPLAT, 

A0.401  lOOt  DIv.   IS 

'"9I?ik««^»ie  NATERlALS 

AND  IMAGE  iNTENSIriCATION. 

AD. 401  111  Olv. 

.«.*?:'-i«*^''»'«  «'  LIGHT  * 
AND  IMAGE  INTENSIriCATION. 

Ae-4eS  Ifl  DIv, 

"•OTOELECTRie  MATERIALS 

«H  IS!!1!'"  *"'  OEVELOPMENT 
ON  PHOTOCONDUCTIVE  PHOTO. TAPE. 
AD. 401  144  DIv.   I* 

^XpTDOPAPHIC  IMAGES 
INTlLLIGlaiLITY 

tvA:sS;?s:;*-'' «"»« •«*«.«»» 

AD.401  IBN  Olv.   IN 

AD.401  ION  Olv,   IN 

PHOYglNYERPREYAYION 
AUYOMATle 

..  ;r'l-ICAT|ON  or  PERCEPTRONS 
TO  PHOTOINTERPRETATIDN, 

AD-401  141  4|,,   JO 

PHOTOSTNTHESIS 
ALCAE 

EXPERIMENTS  ON  THE 
tPPECTS  or  COMBINED 
aAVCLCNGTHS  ON  PHOTOSYNTHESIS, 
AS. 404  077  elV,   it 

PNOYDTUBES 

NICROBAVE  EOUIPMENY 

.-•"ffj*!*"  ""•  TECHnIOUES 
JOR  LIGHT  MODULATION 
eEYECYION,  PARY  1, 
ANPLITUOE  DEmOOULATORS, 

AD-4ei  n7»  Div.   a 

...■'!**"*'"  <•"  technibue} 

rOR  LIGHT  NoeULATION 
erTECTIONI  PART  III 
PRtaUENCT  OEHODULATORS, 

Ao-aei  111       6iv.  a 

'"IJiS!  tABORATORIES 

SeiENTiriC  SATELLITES 

SCIENTinc  USE  roR 
A  SATELLITE  VEHICLS. 

AO.AOl    711  DIV,        II 

"JJOfLECTRie    TRANSDUCERS 

Dt» I  ON 

_,.I"***"**  TRANSDUCER  roR 
2J»SyRINS  SHOCK  NAVE 
PROrlLESI  ADDITIONAL 
«AOE  DEVELOPMENT, 

AD.aei  II*       eiv.  i 

PILOTS 

NAVIBATION 

..  OSOGRAPHle  ORIENTATION 

1*-Ji!«!*'^  PILOTSI 

A  RE«EaRCM  HETNOe. 

Ae.aei  aas       olv.  i 

PIPES 

tLAsTICITT 

.p.I?!?*'-*^'^'*  "'  RUSSIAN 

RESEARCHI   ON  THE  CALCULATION 

PIPE  ^'"*''-"*'-'-«0  NONUNlrORM 

i9-*9»    BTN  elV,   IT 

PITOT  TUBES 
MEASUREMENT 
.-.j;»NSLAT|ON  or  RUSSIAN 

RESEARCHI  iNfLuENce  or 

RARcrACTION  or  SUPERSONIC 
rLOR  ON  READINGS  Or 
PROBES  or  TOTAL  PRESSURE. 

AD-40S  40B  Olv,   « 

"■itlllJ!''  ATHeSPHERES 

MYaROBEN 

...JTI"*'-*!'"''  •'  NUSSIAH 
RESEARCH)  EauAYION  OP 
SYATE  or  HYDROGEN  AT 

hibh  pressures. 

AO.AOl  7R1  DIV,    I 

PLANETARY  ATMOSPHERES 

acviEoa 

ATROSPMCRES  or  THE 

PLANETS. 

Ae.404  014         aiv,   I 

PLANTS  laOTANYl 

EXYRATERRESTRIAL  BASES 

..tT!*?*'-*^'**  «'  RUSSIAN 
ilVli^l       VERMICULITE 
POR  SPACE  'aARDENS'. 

Ae-40i  47J       OIV.  a 

PLASNA  JETS 
TURBULENCE 

IN  II^JJc^JlISIS!'"-"" 

rsSuc?!ss."-'"""*«""'« 

AO.Aoi  l«4  Olv,   M» 

PLASNA  NEBIUR 
ACCELERATiaN 

.,.I*»"«I.ATI0N  OP  RUSSIAN 
RCSCARCHI   PLASHA  MOVEHENT 


IN  A  COAXIAL  SOuaCC. 

AO.AOl  «|J  el*.   14    » 

PLASNA  HEDlUn 

cycloyron  resonance  PMCNONENA 
sYyoY  or  plasma  ARPlIPIERS. 

Ae.4e4  ij»       DIv.  a' 

PLASHA  REDIUR 

CNERCT  CONVERSION 

DIRECT  CONVERSION  OP 
PLASHA  KINETIC  ENERGY 

li.Zl    '•  'tCCTRORAGNETIC 

ENERGY . 

AD.401  144  eiv,   e 

PLASMA  MCDIUR 
RABNEYIC  PINCH 
...  If!"""  "  PINCH  EPrECT 
IN  ELECYRDN.HOLE  Pi  ASMAS 


12   's»t'"o".HOLi  Plasmas 

INJECTED  IN  SEMICONDUCTORS. 
AD. 401  «ll  DIv. 


II 


PLASHA  MEDIUM 
MOTION 

.,.i;*NSLATION  OP  RUSSIAN 
RESEARCH!  INTERACTION 
2'  Ji»«"««OS  alTH  EXTERNAL 
NAGNETIC  riELDS, 

AD. 401  1B<I  Olv.   II 

...Ili***-*^"*  «'  "«»«l*'» 
SSSfl?'"!   HAGNETOHTDROOTNARle 
CBUATIONSI  PLASHA  PHTSICS, 

AD.401  400  DIv,   II 

PLASMA  HEDIUR 
SOURCES 

-..TRANSLATION  OP  RUSSIAN 
RESEARCHI  ELECTROOynARIC 
ACCELERATION  OP  PLASHOIOS, 

AD.AOl  401  DIV.   II 

PLASMA  MEDIUM 

THERMODYNAMICS 

..  •JSI'^S""-'*"**"'  NADIATIONI 
PLASMA  MEDIA  ..THERHODTNAMICS 
or  GAS  PARTICLES. 

AO.AOl  BIT  DIV.   II 

,-  "ODE  COUPLING  In  BOUNbId. 
COLD  BEAM.PLASHA  SYSYEHS. 

AO.AOl  141  Olv,   a 

PLASMA  OSCILLAYIONS 
EQUATIONS 

...-'itSMAS  OSCILLAYIONS    , 
AND  DISPERSION  IN  YHE 
PRCsENCE  op  a  MAGNETIC 

r lELD, 

AD.401  141  DIV,   IS 

PLASMA  OSCILLATIONS 
PARTICLE  BEAMS 

...I!!"*'-*^'""*  "'  RUSSIAN 
RESEARCHI   INTERACTION 
OP  BEAMS  or  CHARGED 
PARTICLtS  aiTH  PLASMA, 

AO.AOl  fOl  "oiv,   IS 

PLASMA  PHTSICS 

ELECTRICAL  CONDUCTANCE 

„.."!!*  LANGEVIN  EQUATION 
J!  ..I"*  *•  '•  CONDUCTIVITY 

or  nOnmaxrellian  plasmas, 

A0.404  oi«      Olv.  as 

plasma  physics 

nioh.yemperature  research 
mollier  enyhalpy-entropy 

CHARTS  roR  HIGH.TEMPERATURE 

AO.ioi  74*  eiV,   IS 

Plasma  phtsics 

NICROBAVE  PREQUENCY 

M I CRoa A vE-oE vice-related 

RESEARCH  ON  ELECTRON 

BEAMS,   QUANTUM  MECHANICS, 
AND  PLASMA  PHTSICS, 

AD-Aoi  «iia       oi«,  a 

PLASHA  PHTSICS 
THERMODYNAMICS 

YRANSLATION  OP  RESY 
GERMAN  RESCARCMt   UNiriED 
DYNAMICS  AND  THERMODYNAMICS 
OP  A  THERMAL  PLASHA, 

AD-AOl  710  OIV,   II 

PLASMA  PHYSICS 

UPPER  ATMOSPHERE 
belts'**'^'"*"*'  and  RADIATION 

Ai-toA  eis       Olv,  I 

PLASMA  SHEATH 

ANTENNA  RADIATION  PATTERNS 

...Iti*"*  'poduced  antenna 

PATTERN  DISTORTION. 

Ae-401  iTi       eiv.  a 

PLASTICITT 

CONTINUUM  MECHANICS 

,,   •J?CO»t  THEORT  or  AN 

CLASTIC. PLASTIC  CONTINUUM. 

A0.404  INJ  elvl   IS 

PLASTICS 

PILANENT  aeuNO  CONSTRUCTION 
RCTHOe  or  TEST  POR 

S£I£?I!'?"**  "•*«  COMPRESSIVE 
PROPERTIES  or  riLAMENT 
ROUND  NOL  RINGS, 

Ao-401  401       eiv.  la 

SILASTICS 
GCARS 

»■  rr!!Iif  ?«»»»•  A  HERORANDUR 

OR  rEAflSlLITT  POR  USE  IN 
ARMUNITION  ITEMS. 

AO.AOl  1*4  Olv,    IN 

PLASTICS 

PACKAGING 

PLASTIC  PILMSI  USCPULNCSS 


N-» 


VIA-PRO 


tW    TMC    r*«*|C«TION 

or   T<i*»s#**rNT  ■**iiie» 
hateiiial*  ron  nilIt«*t 

wcvtcas 

cnet  ii*Tc«i*LS  Kcvic^t 

*0-«0S    >l<l  OlV,        !•• 

ThC|IH«l     INSULITION 

TMCRMAL    PMfftCCTIVC    SUHrkCC* 

p«*  structunal  'k*tTies, 

«o>*e*  lis       eiv.   i< 

PHtUKkTIC  »TtTC«S 
6*t  rv.0* 

THkNtkATION  or  WUSSMM 
HeSCAMCMS  OCriNITlON 
or  •OUMOAKT  or  NUCktUt 

or  rue*  «no  coerriciCNT 

or  rwtstuKC  mccovciit 

IN  SHoaT  KouNo  CHtwNekSt 

*e-ftO*  OT*  Div,   * 

r»L*K  KECIONS 

tCCLlHATIKTIOH 

T«*NSk*TioN  or  »«SSI*« 

OrSElMCHj        nC0IC*L     INVCtTISATIONl 

IN  c*rrciiN   *NT*«eric, 

*0-*0S    ^70  0>««        14 

rOk*"    WCCtONS 

suaviVAi. 

TN*NSk*T|ON    or    *USfl«N 
klTCI(«TU*CI        ltCOIC*L 

raCTCcTiON  roM  tmc  *Nr»acilc 

tirtoiTION, 

•«-*0S  thS  •!«!    I* 

POLITICAL  scitNce 

•**C*ININ« 

POLITIOt.    wreOTMTION 

*«  *  PROCESS  or  neeirTiHo 

UTILITIES, 

AO-^OS  *>l  OIV,   J< 

rOUITICtL    scit»ce 
rsTeweto«r 

|NTII«CT**lklTT  or  STkTESI 
*  DISTINCTIVE  PROSLEX, 

*e-*es  f04       oiv.  i* 

r0CT»T0»1|C  nOLECULES 
SPECTRA   IINPRAREDI 

INFRARCO  STUOIEst  ST*** 

ErrtCTS  IN  «iCN.  CMjr 

CMll,   NHJ  AND  H<OI   hInDENEO 
ROTlTION  IN  M102I  INrRAKCO 

•asoopTiON  or  natrix 

ISOkATEO  NHJ. 

AO.*0S  SS«  DIV,   < 

POkTESTER  PLASTICS 
«»TlkES 

DEVELOPMENT  or  SMAOE 
STANDARDS  AMD  SHAOE 
TOLEKANCES,  ROOk/POkTESTEII 
CLOTH,  SHADE  SLUE  10t<, 
TTPE  III. 

AD-AS*  120  OIV,    l<l 

P0L»CT»TLCNE  PLASTICS 
SP INN  I  MS 

SPINNINC  or  HIOH  TENACITY 

POLTOLEriN  riacRs. 

A0-*Oi  221  OlV.   !•• 

poltCthtlcns  plastics 
viscoelasticitt 

stress  rave  study  or 
the  oilational  response. 
or  sohe  viscoelastic 

solids  (POLYETHYLENC. 
POLYHETMTLNETHACRYLAte, 
POLVSTYRCNEl , 

AQ.kOS  26s  DIV.   2f 

rOLTNE"IZATI0N 

CMEMlCAk  EOUfLKKlUN 

laOILiOPlUn  rOLYHERIZATIONI 
POLTruNCT IONAl  (NITIATOKS. 

Ae-40S  1«4  DIV(   « 

PekYHEHS 

nOkECULAR  ST»OCTU«« 

HOkECUkAR  STRUCTUNE  AMD 
PHYSICAk  ■EHtvlOR  or 
POkYHERS, 

AO-AOS  177  OlV,   2S 

POkYHENS 
PYROkYSIS 

TMEOHETICAk  STUDIES  ON 
THE  Thepral  OEGPADATION 
•r  laoocr  polyheps. 

AD-AO*  04S  OIV,   < 

P»kYHEPS 

SYNTHESIS  (CHEntSTRYl 

INOR«ANlC  COORDINATION 
POkYHERS,    VI.   kINEAR 

oeuskESRioaED  chrohiuhi 1 11 > 

PHOsPhINATE  POkYHERS 

■  >TN  INONSANie  SIDE  6»e«*PS. 

A0-40S  JJ2  OIV,   « 

POLYNOHIAkS 

HUHtER  THEORY 

PPIHES  CENCRATEO  sy 
POLYNOHIAkS  IN  ONE 
VARIASlE, 

AD-40S  420  OIV.    IS 

POLTNOHIALS 
SCRIES 

TRANSLATION  OP  RUSSIAN 
RESEARCNI    ONE  THEOREH 
ON  scutes  roM  POLYNOnlALS. 

•D-40S    SO*  elV.        IS 


POPULATTON 

COUNTINO  YtETMOOS 

A  HULTIPkC  RCSRESSION 
TECHNIQUE  roR  POPULATION 
ESTIHAT ION. 

Aft-40S    NJ*^  eiv,       J2 

PO^VLATION 
U"SAN  a«cas 

HETROPOLITAN  POPULATIONS 
TO  |**SI    TRIAL  PNOJCCTIONS. 

A0-40S  tOT       '   DIV,   Jl 

POTAssiun 

thCrhooynahics 

HIOH  TEHPERAtuae  p«e*c*Tics 


or  seoiun,  potassiuh, 
AND  cesiUN, 


oiv,  »» 


AO-AOS  277 
POTENTIAL  THEORY 
■CSSEL  ruNCTIONS 

TNEOOT  or  t€SSrL  POTENTIALS, 
PA»T  II,   REVISED  vCRSION, 

AD-40S  JSl  DIV,.  IS 

POT*»TIOMETe^»S 

PHOTOELECTRIC  EPrEcT 

■  PUSHLCSS  PNCCtSION  POTENT  I OHCTER 
AD-40S  H*  DiV,   • 

PVfOCR  HfTALLUKOY 
TUNGSTEN 

PaOOUCTION  or  P0ODER>ltCTALLV««Y 
rUNOSTEN  SHEET  AND 
PLATE, 

a6>404  OSJ  DIV.   24 

POaCR  SCRIES 
SCPlES 

uNiroKH  OVAL  ociNroaciNc 

•INCS  .POOCH 
SeaiCS  EXPANSIONS. 

AO-AOS  210  DIV.    it 

POOER  SUPPLIES 
REVlERS 

ABSTRACTS  CONCERNIHO 
PLICHT  VCHICLC  POaCR 
AND  HATERIAlS, 

AD-40S  4«*  elV,   22 

POOER  SUPPLIES 
SOLAR  CELLS 

OCSICN  CRITERIA  rOR 
SILICON  SOLAR  CELL 
POREP  SUPPLIES. 

AO>40S  *f7  OIV,   7 

PRASEOOYnlun  COHPOUNOS 
CNLOPIOES 

STUDIES  IN  EaCHAHOE 
IntcpactionS  to  PROOUCE 
population  inversions  |n 

LASEP  HATERIALS, 

AD-40S  720  Div.   I» 

PRESSURE  6A0ES 

TRANSDUCERS 

PRESSURE  TRANSDuCCR  POP 
nCASURINC  SHOCK  RAVE 
PROrlLESI  ADDITIONAL 
CA«E  DEVElOPHENT, 

AD'AOS  tl*  OIV,   7 

pressure  rceulators 
pnEuhatic  valves 

DEVELOPHENT  or  A  NONHODUkAT i N* 
SAS  PRESSURE  REOULATOR 
AND  A  SNAP. ACTION  RELICP 
VALVE. 

A0.404  117  OlV,   2* 

PRESSURE  SWITCHES 
OCSICN 

PRCSSURC  SalTCH. 
AD.A04  IIS  OlV,    12 

PRCfSURE  SalTCHES 

PrRrORHANCE  ICNCINEERINSI 
HEDlun  AND  LOR  PaeSSURE 

saiTCHES  ren   sallistic 

ntSSILES, 

A0-4e4  IIS  DIV,   7 

HCeiun  AND  LOa  prcssurc 
saiTCHES  roa  ballistic 

MISSILES, 

AO-404  111  DIV,   » 

NCDiun  AND  Loa  pacssuaC 

saiTCHEs  roa  sallistic 

NlSSILCS, 

AD. 404  114  DIV,   7 

PRCSSuac  VCSSELS 
aELOS 

sTaESs  aise  due  to 
orrtET  aCLDs  in  tension, 

AD.40S  4J7  OlV,   24 

P«|hE  Nunscas 

POLYNOnlALS 

PaiHES  OENEaATED  SY 
POLYNOnlALS  IN  ONE 
VARIASLE, 

AB.Ais  420  OlV,    IS 

PRINTINO 

spccial  PuaPOSE  COnPUTEPS 

PALLI    PAND'S  AUTORATCD 
AOORCSS  SOOK-.USE  OP 
COhPuTER  TO  PRINT  ADDRESS 
LISTS  AND  LASEkS, 

Ao-Aos  «S4       OlV,  sa 

PaOiABIkITT 

OUCuElNO  THEOav 

APPklCATION  or  SALLOT 

THEoaEMS  IN  THE  Theory 
or  ouEucs, 

AD.40S  IJO  DIV.   IS 

PROaAOlLITT 
SEARCH  RAOAa 

PROSASILITV  AMD  STATISTICS 
IN  SYSTEHS  BORK, 

AD-4e4  0*4  OlV,    IS 


M-36 


^•••••iLITf 
SCRICS 

TPANSkATIOM  or  RUSSIAN 
RESEARCHI   AH  ASTHPTOTIC 

eipansion  roa  iNMoaoaCMCeus 
harkov  chains, 

AO.AOA  0*4  DIV,    is 

probability 

THCoaEns 

TBANSLATION  OP  auSSIAN 
RCSCARCMl   ON  A  LOCAL 
ktniT  tnCoRCh  roR  INHOnoSCNeus 
harkov  ciratNS, 

AO.AOS  7*1  DIV,   IS 

PROSaAHH|N«  LANOUASCS 
TaAININC  DEVICES 

OTC  euEav  kANOUACC, 
VOkUNC  XIIII,    INSTButTOa'S 
HANuAk, 

AD. 401  lis  DIV,   21 

OTC  eucav  kANSuAsc, 
vokUHE  II,  aaiTiNO  oucrt 

LANCUA6E  STATEMENTS. 

A0.40S  114  OIV,   21 

OTC  eucav  lansuasc, 
vokune  III,  siHPkC  suHS 
alTH  The  Ala  unit  TASkcs, 

AO.AOS  117  OlV,    II 

OTC  euEar  lanSuasc, 

VOLUME  vll,   TMC  OPCatTION 

AND  CApABIklTY  OP 

ThC  COnPUTCa  BETaiEVAL 

pao«aAns, 

AD-AOS  lis  OIV,    21 

OTC  OUEaV  LANOUACC, 

vokuME  I,   aaiTiNo  suebt 

kANCUACE  STATEHENTt, 

AO'AOS  11*  DIV,    II 

OTC  eucav  kANSuAoc, 

VOLUMC  IV,   TMC  OPCPAtlON 
AnB  CAPABILITY  or  TMC 

COhputep  petbieval  paeoRAMS, 
AO.AOS  1*0       eiv,  21 

OTC  OUCRY  LANOUaOE, 

volume  vim,  britins 

•UCRY  lANOUASC  STATCnCNTi, 

AO.AOS  S«l  DIV,   21 

OTC  OUCRY  LANOUACC, 

VOLUMC  II,  aaiTiNS  bucrt 
lancuacc  STATCMCNTS, 

AO.AOS  142  DIV,   21 

OTC  BUCRY  LANCUaSC, 
VOLUMC  II,   TCST  ANSaCR 
«CT, 

AO.AOS  Kl  OlV.   21 

OTC  OUCRT  LANCUACC, 

VOLUME  I.   paEPaooRAH.HOa 

TO  USE  THE  OUERY  LANCUACC 
SCLP. INSTRUCT IONAL  COUBSt, 

AD'AOS  1«<  OlV,   21 

OTC  eucav  lancuacc, 
VOLUME  III,  TIME  acciae, 

AD-40S  lis  OIV.   IS 

OTC  euEBY  LANCUACE, 
VOLUME  IVI.    ADDITIONAL 

paeccss  oiRECToas  and 
A  BEviEa  or  auLCs. 

AO.AOS  KA  DIV.   21 

OTC  eucav  lancuaCC, 

VOLUMC  II,    AN  INTBOBUCTION 
TO  THE  "ITIL  SYSTCM, 

AO.AOS  1«7  DIV,   21 

OTC  BUCav  LANCUACC, 
VOLUME  V,  THE  OPEPATliN 
AND  CAPABILITY  OP  THE 
COHPUTEP  RETRIEVAL  PPOCRAMS, 

AD.AOS  lis  OIV,    21 

OTC  euEBY  LANCUACE, 
VOLUME  IV,   SOBTIMC  AND 
SPCCIPYINC  TITLCS. 

AD.AOS  1**  DIV.   21 

OTC  auCBT  LANCUACC, 
VOLUME  IVII,   EIHIBITt, 

AD.AOS  ISO  OIV,    21 

OTC  eucav  lancuacc, 

VOLUME  XVIII.   Eicacisc 
BOaxBOOK, 

AD-AOS  ISI  DIV,   21 

OTC  eucav  lancuacc, 

VOLUME  III,    PaoPICICNCY 
TESTS, 

Ab.AOS  SS2  Olv.   21 

OTC  euEPY  LANCUACC, 
VOLUMC  lilt.   aEPEaCNtE 

MANUAL, 

AD.AOS  ISl  DIV,   21 

OTC  auCBY  LANCUACC, 
VOLUME  VI,    THE  OPCRAtlON 
AND  CAPABILITY  OP  THE 
COHPUTEP  BETBIEVAL  PPOCRAMS, 

AO.AOS  IS*  Olv,   21 

OTC  BUCRY  LANCUACC, 
VOLUME  III.    THE  OPERATION 
ANO  CAPABILITY  or  THE 
COHPUTEP  RETRIEVAL  PPOCRAMS, 

AD.AOS  lis  DIV,   l> 

OTC  OUCRT  LANCUACC, 
VOLUMC  l|V,    SUMS  alTH 

THE  ths  and  tm  summary  ' 

TABkCS, 

AO.AOS  1S4  DIV,   21 

PRdCRAMHINC  ICOMPuTCRSI 
ACOUSTICS 

COMPUTCR  PROCRAM  rOR 
ACOUSTIC  RAY  TRACINC. 

CAkCULATtON  OP  UNDCRBATCR 
SOUND  PROPACATION, 

AO.4OS  120  DIV,   It 

PROCRAMHINC  ICOMPuTCRSI 
DAT* 

IBM  70*0.**  PROCRAM  TO 
ANAkYIE  PAtRCO  COMPARISONS 
TYPE  DATA  COkkCCTCD  BY 

A  Multiple  rank  orders 
dcsicni  general  dcscription, 
Ao-Aos  A*i       eiv,  so 

PROSRaMMIMC  ICOMPuTCRSI 

oicital  computcrs 

bicital  cohputcrsf  tmc 


SOPtbare  PaeSLCR  IN 

COMPUTER  PPOSaARMlNS, 

AD.AOS  B2*  Olv, 

'"SJSa'ssisMjr"""" 


10 


...*.Bi'r«RCNeE  approiination 

Sp     A^;5."2r«5^''"    CBUAT    oS 
OP     A    TBO.OINCNSIONAL. 
SZSii  J"  "*••>•*     •TMMfT*IC, 

*!»"IS!'S'"'*"'e»  '"oiRAM. 
AD.ses  lis      Olv.  f 

...""""■ICAL  NCTHODS  AND 
PROCRAM  DCSCRIPTION  roR 

.*?:-i!**"«*  "»0BLCM  or 

AO'AOA  042  DIV.   • 

COMPUTER  PReCRARHlNC 
;£«";'•«»  'OP  INYErilCCNCC 
ANALYST  APPLICATION. 

AD.AOS  247  Olv.   12 

...eCNTRALLY  CONTROLLED 

AO.AOS  170  Olv.    10 

-,.!:£•'*  «»«»NIIEP  AND     ' 

elACNOSIS  PROGRAMS  POP 

use  IN  DIGITAL  cenpuTcas, 

AD.AOS  »|7         Olv,   20 
oaAjHllS;?""  """*"  "»"  ""•«! 

AD.aJs  022  Olv,   12 

"'2«2JJ''i;S  leoMPuTcasi 

MONTC  CABkd  HCTHOD 

fAaJ*!!*:?!;;  *  'O'TBAN  MONTC 
J*JL0  SYSTEM  roa  THE 
{VALUATION  or  NEUTRON 
Oa  GAMMA. BAY  TBANSPORT 
IN  THREE. DIMENSIONAL 
CCOMCTRY, 

AO-AOS  RSB  Olv,   20 

PROORaMNINC  ICOMPUTCRSI 
OPTlHliATION 

.•■!I!''1!'*I'*  "tTHOOS  FOR 
PROSPAHMING  SIMPkiriCATION, 

AO-AOS  701  OIV,*  10 

PROGRAMMING  ICOMPUTCRSI 
RADAR  ECHO  AREAS 

..«i2"C!i^*"  PROGRAM  POR' 
RADAR  CROSS  SECTIONS 
or  DiEkCCTRiC  BODIES 
«;••<;  THE  HODiriEO 
GEOMETRICAL  OPTICS  METHOD. 

AD. ADA  0*1  Olv,   S 

simSIJJoS?"*"""*"*'""*"" 

AD-AOS  2*0  DIV,    IB 

'"SSJ!?!"*!  •eoMPuTCRSi 

SPCCIAL  ruNCTIONS  (MATHCNATICALI 
,,  A  NCLIAC  PROCRAM  POP     "*"«•» 
CALCULATING  PROLATE  RADIAL 
SPHEROIDAL  RAVE  PUNCTIONS. 

AO'AOS  27B  Olv,   10 

^   A  NCLIAC  PROGRAM  POR 
CALCULATING  SPHCRolOAL 
•**«, 'UNCTION  EICCN  VALUCS 
AND  CIPANSION  CONSTANTS, 

AO.AOS  27*  olv,   10 

PROJCCTILC  TRAJCCTORICS 

HEAfUREHENT 

...  "OPACATION  or  ERRORS 
«P  TRIANGULATION  roR 
TRAJECTORY  LCNGTH  AND 
AN«LC  MCASURINC  METHODS, 

AD.40S  4*S  olv,    22 

PROJCCTILCS 
BATEB  ENTBY 

.H  I"!  'S"^*  «'  IMPACT 
ON  A  SPHCBE  STBIKINC 
A  BATCa  SURPACE, 

AD.40S  771  CIV,   ♦ 

PROJCCTIVC  CCOMCTRY 
MCLIICS 

.».I!i!*'"*^'"'  «'  RUSSIAN 
RESCARCHI  HELICAL  PROJECTION 
AND  ITf  APPLICATION  IN 
SOLVING  SCOMETRICAL  AND 

tcChnical  problcms. 

AD-AOS  B4*  Olv,   24 

PROJECTIVE  CEOMCTRY  > 

THEOREMS 

TRANSLATION -or  aUSSIAN 
RCSEARCMI  POLAR  CONJUCACT 
PITH  BESPECT  TO  SOME 

riouREs  or  ii.no  order 

•J^THE  IV  DIHCNSIONAL 

AJ.AOS  a**  OIV.    IS 

PCRIOOle  PROPCLLCR  PORCCS 

|N  NON.uNiroRM  rLoa. 

AD-401  J*a  Olv,    II 

DESIGN  APPROACH  TO 
THE  PRoBkCM  or  CRITICAk 
•*<<RLlNa  SPEEDS  or  SHAPT.BISa 

AD.ieS  SIS  DIV,   II 

PROPULSION 
aCvlEBS 

,. .**!^"*<TS  CONSCRNINC 
PLIGHT  VCHICLC  poaca 

ANO  MATCaiALS. 

AB-AOl  4**  Olv,   12 

pbostmctics 

nCeiCAL  ■CSCABCM 

.p.S^C!!2  cxtbcmitv  paesTHCTics 

acscAacH.   human  trackinc. 


PRO-RAO 


SCNSORT  motor  control, 
.5.T'!''«eTRic  CONTROL 


STUDIES, 

AD-ieS  20* 


DIV.    14 


PROTCCTIVE  clothing 
ANTHROPOMETRY 

MEIGHT-aEIGHT  SHINS 
i'.Zi"^'^^'^'  GARMENTS. 
•ASEO  ON  JAPANESE  A|a 

SJi'-ocrcNSE  roacE  pilot 

DATA,  BITH  riT-TCST 

acsuLTs, 

AD-4e4  01*  Olv, 

Buo::i;^i»:i?E::?:jr"" 

AD-AOS  10*      * 


DIV,   I* 


'"JIS'I'**  TaCATMCNTS 

CORROSION  INHIBITION 


m-SSSr^i!!'""  ^'  *•"  ACCCLCRATCO 

CONDENSATION  APPARATUS 
CABINET*  "'*•'-''-'•»  HUMIDITY 

AD-loS  SfS         Blv.   m 


Div,   10 

PROTECTIVE  TRCATMCNTS 
TUNGSTEN 

.»■  f?!?;?***  ""  c»»TCRiA  pen 

SCLCCTION  or  ALLOYl  AND 

SURrACC  TREATMENTS  rOR  INMIViriON 

?'  ^Si!'!!*"  0«"0»T|ON,   PART   ' 

I,    STUDIES  ON  THE  CHEMICAL 

AND  PHYSICAL  PROPERTIES 

or  TERNARY  PHASES  CONTAINIHC 

TUNGSTEN  AND  OIYOEn;    *  "" "' 

AD.AOS  S*2  DIV,    |7 

PROTEINS 

THERMOCHEMISTRY 

— !IV*!  "'  ^•"  HYDRATION  OP 
PRDTCINS  ST  TNCRMOORAVlnCTRT, 
AD. 404  040  elV,    i 

PROTON  SCAMS 
POLARIZATION 

MEASUREMENT  OP  PROTON-PROTON 
POLARIZATION  AND  TRIPLB 
SCATTERING  PARAMETERS 
D,  R,  A,  AND  A*  AT  *10 
MCV, 

Ao-4es  SOS       Olv,  20 

PROTON  SCATTCRING 

MCASuRCnCNT 

>•>.  ISISV!?!'"^  •'  PROTON. PROTON 
POLARIZATION  ANO  TRIPLC 
SCATTERING  PARAMETERS 
D,  R.  A,  AND  A'  AT  *10 

nCv, 

AD.AOS  IDS  DIV,    20 

PSVCMOMETRICS 

APTITUDE  TESTS 

.-  'l^TOR-ANALVTICAL  APPROACH 

TO  PROBLEM  SOLVING. 

AO-40S  112  DIV,   20 

'W«LIC  RELATIONS 

AIR  roRCc  personncl 

THE  u,  S.  AIR  pSrcC 
INPORHATjON  orriCCR  OVCRSCABI 
A  NEED  rOR  SPECIAL 

APPLICATIONS  or  INroRMATION 
TCCmNOLOCT,  ' 

AD-AOS  «*4  DIV,    21 

PYRIDINES 

RADIATION  CHEMISTRY 
...t'JCCTS  or  IONIZING 
RADIATION  ON  PYRieiNC. 

A0-40S  *10  DIV,   * 

PVROLYTIe  GRAPHITE 

ROCKET  MOTOR  NOZZLES 
..  I!i»'*'V'^''  OEMQNSTRATION 
OP  PYROLTTIC  OBAPHITE 
COATED  NOZZLCS, 

AO-AOS  tat  Olv,   27 

DUALITY  CONTPOL 

CLCCTRoNie  EOUIPMCnT 
COnJSliiiJ^^j;  or^CLCCT.ONK 
|N  rcmincton  rand  univac 

•aeuNO-BASEO  COMPUTCR 

?T?"IIf'  *•"■•  *'•  'H»«C 

III,  DEVELOPMENT  OP  COMPONENT. 
SCaCENING  TECHNIOUES. 

AO-AOS  42S  DIV,    10 

DUALITY  CONTaOL 

evReseoPCs 

..pSyi'!  'S"  «»*LUATINC 

paccisioN  cvaos  roa 

BALLISTIC  MISSlLC  TvPC 
APPLICATIONS, 

A0.a6s  *l4  Olv,    14 

APPLICATIONS  OP  OUALITT 

£S!;:^.a;,^-*  pHOToS.i«ic 

AD-AOS    S**  Olv.       a« 

buant|t«tivc  analysis 
mathCmatical  analysis 

•  N  iSf*-!!'!  •*  •'i«R*TioN 

]5.^?*  PRCSENCE  OP 
CNCnICAL  RCACYION. 

AO.*«S  77A  Olv,   a 

OUANTUM  MECHANICS 

MICROBAVC  PREOUENCY 

...?I£"'***^-'">"f*-RCLATED 
RCSIARCM  ON  ELECTRON 

!5i"!/  «»'*'"TUM  MECHANICS, 
AND  PLASMA  PHYSICS, 

AO-AOS  *IB  Olv.   B 


SUANTUn  HCCHANICS 

PARTIAL  DlrrCRCNTlAL  CDUATIONS 

ANOMALOUS  SPINOR  CBUATIONS. 

AO.AOS  *«1  DIV,   ll 

SUANTUM  MCCMANieS 
QUANTUM  STATISTICS 

MACROSCOPIC  BODieS  |N 
OUANTUM  THCORT, 

AD.AOS  Sll  Olv,   IS 

SUANTUM  MCCMANICS 

RADIATION  CHCnlSTRv 
.,.,,SASie  STUOICS  IN  OUANTUM 
AND  RADIATION  CHEMISTRY, 

AD.40S  *S7  Olv,   a 

SUARTZ 

CRYSTAL  OSCILLATORS 

NCR  METHOD  TO  SImPLIPT 
SRIDCe  TTPC  MCASURCMCNTS 
ON  OUARTZ  CRYSTAL  UNITS, 

AO.AOS  SJ4  Olv,   • 

SUARTZ 

RESONANCE 

RESONANCC  NODCS  AT 

A0.404  OSI  DIV,   IS 

eUCUClNC  TMCORY 

INPORMATION  RETRIEVAL 

APPLICATION  or  OUEUCINC 
THEORY  TO  iNrORMATION 
SYSTCMf  OCSICN, 

AD.AOS  S04  DIV,    10 


euCUEINC  THEORY 
MAINTENANCE 

...I?J  DISTRIBUTION  OP 

BAITINC  TIME  IN  A 

MACHINE  INTEarEBCNCC  PBOSLCH, 

AD-AOS  ttt  Olv.  is 

SUCUClNG  THCOav 
PROBABILITY 

APPLICATION  or  BALLOT 

IS'S^S"!  •••  ^*"   THcSav 
or  eucucs, 

AD-AOS  110  Olv,    IS 

OUCUCINC  THCORT 
TIME 

IN  SSJ^IJIiS"  ^""  PROBLEMS 

IN  THE  THEORT  OP 


euEucs, 

A0-40S  421 


OIV,   IS 


Radar 

MULTIPATH  TRANSnrSBION 

..!!■  TCCHNIOUC  rjR  SIHULTANCOUS. 

RADAR  OSSCRVATION  Or  """UB. 

""feTI'LC  TARCCTS  aiTNIN 
2.!"S*"  SUavEILLANtE 

aeciON. 

AD-4CS  74S 

BAOAa 

TABoET  DISCalMINATlON 
TARCET  actOLUTIONI 

or  moocrn  radar  and 

rUNOAHENTAL  LIMITS. 
AD-AOS  221 


DIV, 


CAPASlLlriCS 


DIV, 


RADAR  ECHO  AREAS 
OIClCCTRICS 

craiJIS??!?"  "  ^"^  MODlrtCD 
S5S''SII1£*'-  <»'T|CS  MCTHODS 
-S  -?!'*;''  """»•  SCCTIONS 

OP  DICLCCTRIC  BODIES. 

AD-404  0*2  Olv.   • 

,..5*"'1;ter  program  roR 

RADAR  CROSS  SECTIONl 
or  DIELECTRIC  BODIES 
HJHUS"  ^?*  MODinCD 
CCOMCTRICAL  OPTICS  MCThOD.. 

AD-404  0*1  Olv,   S 


"*8il  £<"•  AREAS 

econCTRic  roRMS 

CXPERIMENTAL  STUDY  OF 
THE  BACK  SCATTERING 

?I  I^.S*!"'"^"'"'  OBJECTS 
IN  THE  RANGE  OP  ONE 

IN*SIZE  ^°    "*"  »*''*>-"6TH 

Ae-404  007  Olv,   s 

"ADA*  Echo  areas 

IDNOSPHCRC 

in^TmI?!!!  "'  ""'■  PROCRESS, 
INCLUDING  LUNAR  OCCULTATiAn 
;'»;■*»  CMISSION  PROM 
THE  CRAB  NEBULA,  ANO 
RADAR  AURORAL  EtnOES. 

AD-40S  140  OIV,   II 

RADAR  ECHO  AREAS 
MEASUREMENT 

RADAR  CROSS  •CCTION 
TARGET  SUPPORTSI    METAL 
Oe*|«5  *""  »"»'CNSION 

*0-i«4.  122  OIV,   •■ 

■  Y  Jt£SI2;:*«'««T|C  SCATTORINC 
•T,«T»«TROPIC  CTklNDCRB 

A^'lii  ni;"*^'«  ""-OS, 

A0-4S4  0*S  Olv,   4 

RADAR  ECHO  AREAS 
POkARlIATION 

HAYi?.*2Ji;*'»  «'  ^"'  SCATTERING 
^t    VI    •'«*»«ReMeNT  CAMOlklTICS 
?;.*«"«!«;?  'LANE  NAOAR 
CROSS  SECTION  RANGE. 

AD-40S  St*  OIV,   * 


M-IT 


■AO-RK 


cTkiNomcAk  •ooics 

CLtCTIieN««NETie  (CATTCKIN* 
•T  •TReTROriC  CTklNOC"* 
•ITH  *<|*L  N*«NCTIC  rtCkOSi 

•*D«K  atrLtCTIOHt 
•COuCTlSlI 

circnincMTAL  tTuoT  ar 

THC  tACK  teSTTtaiNC 

f*en  coNouCTiMC  et.«ecrs 

|M  THC  ««H«C  or  ONC 

tUIHTCH  TO  ONC  •««CkCM«TH 
IN  sue. 

*B«*e*  e«T       ei«(  • 

■*P**  HCrkCCTIONf 

«*reiis 

CLASTIC    SC*TTCIIIN«    OOSS 

SKCTION  re*  *kun|Nun 
¥*^o«  siTM  tea  CNtasT 
CkCcraoNs, 

*e-*ef  «««       oivt  ** 

a«0*a  SCANNIN4 

AiageaMC 

HiSH  srccD,  a«STca 

SC«NN|NC,  NIcA  aCSOkUTION, 

a«e«a  scasea  ro*   vsaTicAk 
DisrktT, 

*0-*0S    •>?  SlV.        4 

»AOIill    SICN«kS 
*TTtNU*T|eN 

coaacLtTioN  or  a*e«a 

ATTCNUATION  alTM  aOCKCT 

(iN«uST  TCnrca*Tua(, 

*D-40J  •••«        eiv.   • 

a«o*a  sisNALS 

rOLtailATIOM 

circainKNTAL  acsukTS 
or  ciacukAa  rokAaiiATiOM 

ANO  SCATTiaiNS  NATail 

nCAsuacnCMTs, 

Ae-*os  lio       oi«,  * 

aAOA*  tICNAkS 
SCATTCalNO 

AN  ANAkTSIS  or  TMC  SCATTCaiNS 

HATaii  NtAsuaenCNT  cArASikl^ics 
or  A  caowNO  rkAwe  aAOAa 
caess  scCTtON  aANse, 

AD-AOS  Sl«  Ol¥,   * 

aAOAa  STATIONS 

BAStCS  (SAMITAar  rNCINCCaiNOl 

TatATHCNT  or  UNOIkUTCO 
HUKAN  aASTC  ST  TMC 

ACTivtTtD  SLUoec  raoccss. 

AO-AOS  1ST  elV,    14 

aAo**  TAascTS 

CkCcTaexAONCTK  aAves 

CLCCTaOHACXtTIC  SCATTCaiNC 

o»  «T»oT»oric  crktNoeas 

■ITH  AxlAk  nASNCTIC  rlCkOS, 

Ae-404  e«s       eivi  4 
■AOAa  TAaoCTS 

SCATTCalNC 

circaincNTAk  aesukTs 
'  or  ctacuLAa  rokAaiZATiON 

AND  SCATTCaiNO  RATail 

nCAsuatnCNTs, 

•0-40S  sto       eiVi  4 

aAOAa  TAaetTS 
suraeaTS 

RABAa  caess  scctioh 
TAaofT  surroaTst   "CTAk 

COkUMNS  ANO  SUSPCNSION 
OCVICCS, 

Ao-404  lit  eiv.  0 

OAOAa  TaACKlNO 

ATHosrHCaic  acraACTION 

ATnosrHCaie  acraACTioa 
crrccTs  on  raccisiON 

aAOA*    TaACKINO, 

A0-40S     KO  OIV.        i 

NAOAa  TaACKINS 

NUkTIPkC  OrCOATION 

Nca  TCCHNiouc  ran   siHwkTANCous 
aAOAa  oistavATioN  or 

HUkTiri,!  TAKCCTS  aiTHIN 

A  saoAo  suavcikkANcc 
acoiON, 

AD. 4^4  T4S  OIV.   4 

aAOIATIOM  CMtnlSTaT 

rraioiNCS 


crrccTs  or  lONiiiMa 

■AOIATION  ON  rTaiolNC, 


AD>4eS  aso 


eiv. 


aAOIATION  CHcnisTav 

OUANTun  neCMANICS 

■ASIC  STueiCS  IN  eUANTUn 
AND  NAOIATION  CMCNISTaT, 

Ae>4es  aST        Div.   a 
aAOIATION  crrccTS 

INOcaCs 

nONTHkT  ACeCSSION  kISTS 

men   ocToeca  i,  i«4S 

TO  AgSUST  SI,  1*44, 

A0-40S  41*         eiv,   «0 

■AelATION  HAIANOS 

SHCkTcas 

Aia.rikTca  SHiCkOlNO 
rea  cncaocNCT  SHCkTcas, 

Ao-4es  so<       6iv.   I* 

aAOIATIOH  iNjuaics 
aCTINA 

rkASH  suaas  IN  thC 

■AS^IT     acTINA     AS     A 
ItCANS    or     CVAkUATINS 

TMC  acTlNAk  MAZAae  raon 


NUCkCA*  ■CA^ewt, 

Ae>4es  »«7       ei«.  is 

••wisircSJsiKi""*  •'"«"• 

ANAkTsis  or  caaoas 
IN  suaskc  CMAMoca  tnack 
NCASuacnCNTs, 

AO-Aos  lis       eiv,  (• 

•AOIATION  nCASuaCnCNT  STSTCHt 
SCNSITIVITT 

T«AMSkAT|ON  or  auSSIAH 

acscAacHi   srAaa  eouNTca 
roa  accoaeiNt  r*aTtckC8 
or  cosnic  aAOIATION, 

Ae>40J  <«<  DtV.   10 

aAOIATION  SICKNCSS 

■kooe  vcscckS 

.CHANSCs  or  awknoNAav  ■kooo 
vcsscks  IN  cwaoNic  naoiation 

SICKNCSS, 

AO.SAS  ^04  eiv,    14 

■AOIATOas 

srAcccRArT 

raojccT  cokO  smdt, 
rAafickC  THCanAk  aAOlAToa, 

Ae-40S  ass       div.  It 

■AOtO  ASTOONONT 
SAkAIICS 

CONrONCNT  SMArtS  IN 

oeuskc  NAoio  souaecs, 

Ao.sos  <>e       eiv,  t 

RADIO  ASTaoNOHT 
TAasCTS 

ciTaATcaacsTaiAL  aAOio 
TAascT  ACCuaACT  ciacatnCNT, 

A0.40S  4«0  DIV,   4 

RADIO  NAVIfiATION 
CrrcCTI VCNCSS 

OnCCA  NAVIOATION  CAPASIkITT 
■ASCO  ON  racvlOUS  NONITOaiNS 

ANO  racscNT  pacoicTfoN 

AOIkITT, 

A0-40S  1*7  OIV,    |« 

■ADie  acccivcas 

Sr*CC  COnnUNtCATION  STSTCMS 

suavCT  or  ko«  noisc 
aeccivias  in  thc  sso-nc 
TO  aoo>NC  aANSc, 

Ae>4os  *ii       eiv,  • 

NAOIO  SISNAkS 

nON|Teas 

acscAacH  on  ecviccs 

roa  TMC  ocTccTioN  or 

•CAR  SICNAkS, 

Ae-40S  »ao       OIV.  ■ 

RAOIO  TaANSNISSION 

SPAcC  connunication  ststcns 

raoPASATION  consiocnations 
IN  sPAcc  orcaATioNs, 

Ae>404  o«a       eiv.  ■ 

■AOle  TOANSNITTCas 

AUTONATIC  SAIN  CONTNOk 

TaANSkATioN  or  aUSSIAN 
acscAacHi  ocvicc  roa 

AUTOMATIC  HAINTAlNtNO  TMC 
kCVtk  or  TMf  OUTPUT 
CAPACITY  or  «  TaANSnITTCa, 

Ao«4os  SOS       eiv,  • 

■AOIO  tAVCS 
AOSoaPTION 

TOANSkATION  OP  aUSSIAN 

acscAacMi  AssoaPTioa 
or  aAoio  sAvcs  bt  A|a 
scmind  a  shock  aAvC, 

Ae-4os  soj       eiv.  • 

aAOIOACTIVATION  ANAkTSfS 
MOON 

ANAkTSIS  or  TMC  MOON'S 

suarAce  ST  NuckCAa 

aCAcTIONS, 

Aft.Aos  «■■  eiv.     SO 

■aoioactivc  rAkkouT 

SAMpklNS 

HlSH  AkTITueC  SAMPklNS 
PaoeOAM  INASPt. 

Ao>404  lis       eiv.  so 

aAOtOACTIVC  ISOTOPCS 
Ala  TaANSPOaTATION 

Ala  TaANSPONTASlklTT 

or  acAcToa  ano  aAeioisoToPC 


HATCaiAkS. 

Ae-404  0S4 


eiv.  to 


OAOIOACTIVC  ISOTOPCS 
PAOTICkC  size 

PAPTICLC  site  ecTCaRINATION 
■T  use  or  CkCCTaoSTATIC 
PacCIPITATION  PATTeaNS 
ANO  NAOIOACTIVC  TOACCas, 

AD«40S  ass       eiv.   <s 


aAOIOACTI VITT 


tOISACTI  VITT 
NUCkCAa  aCACTIONS 

TNANSkATION  OP  SUSSIAN 
ANTICkCI   aAOIOACTIVC 

oisiNTceaATioN  or  auckci. 

AO-AOA  010       eiv.  so 

aAOIOSIOkOST 

wssa 

soviCT  kiTcaATuac  on 
kirc  suPPoaT  ststcns, 

PT.  A,  SIOSCICNCCSI 
COMPIkATION  or  ASSTNACTS. 

Ae-40S  »»J  OIV.    14 

■AeieracoucNCT  rikTcas 

SaOAOSAND 

sOkiO'STATc  »r   scNcaAToa, 


■AeioracawCNCT  scMcaATSRS 
stNicoNewCToa  ecviccs 

SOkie-STATC  af  SCNCaATONt 

Aeo4S4  OS*       eiv.  s 

•ADioraceucNCT  iNvcarcaCNCC 

AiacaArT 

INVCSTUATIOtt    OP    AN 

CkCcTaoMASNcTic  tNTC*rc*CNcc>raii 

ACTIVC  STATIC  OISCHAOSINS 

tcchnisuc  roa  nice 

AND  **TA*T  alNS  AiacaArT. 

Ae«4os  «a7       eiv.  I 

•AotorRCouCNCT  iNTC*rc*CHCc 
T«opespNC*c 

APPA*CHT  SKT  TChPC*ATW*CS 
AT  MlkklNCTC*«*AVC  rscewcNcics. 

Ae-4*s  SIS       eiv,  ■ 
■AoiokOsiCAk  eesAsc 

PNOSASIklTT 

•AOIATION  ease  ACCunukATCe 
•T  Skooe  oivcKTCe  tmnousm 

A  shunt, 

•e>ies  S7S       eiv.  is 
■«eancs 

STMPOSIA 

paoccceiNSS  or  tmc 
osu-aTo  STNPosiun  on 

CkCCTaoMAONCTIC  ■INOOBS 
(TTmI,  !•«  jUNC  iSsa. 

veki  ■■  scssioN  II 

OSjtcTIVCS  ANO  Nca 
TCCHNleUtS,    SCSSION 

III   HATcalAkS  roa  mism 

TCaPCaATuaC  APPklCATIONS. 

Ae>4os  j*o       eiv,  • 
paoccceiNSS  or  tmc 

osu-aTe  STMPosiuN  on 

CkCCTaoHASNCTIC  ■iNooas 
ITTMI  «.<•  JUNC  |»4«, 

vok,  nil  SCSSION 

Vt   PASaiCATION  ANO  TCST|M« 
or  AlaSONNC  NAOOHCS, 
SCSSION  VII  NTPC*SONIC 
CNVIOONMCNT, 

Ae-40s  i«i       ei*.  • 
paoccceiNSS  or  tmc 
osy-aTD  STMPosiuH  on 

CkCCTaONASNCTIC  ■INDOaS 

iTTmi,  s.a  JUNC  |«4a, 

V*ki  IVI   OSAk  PAPC*S 
•CCCivCe  TOO  kATC  PO* 
INCkUSION  IN  VOkS, 
I.  II.  ANO  III,  PAPfOS 

susMifTCD  ro*  TMC  p*eccceiMSt 

ONkT  , 

*e>4es  j««       01*.  a 
paoccceiNSS  or  thc 

OSU-aTO   STMPOSIUM  ON 

CkCcTaoMASNCTic  aiNOoas 

ITTHI,  a>a  JUNC  l«4a, 

voki  VI  PAPcas  suSHiTTce 
fo»   TMC  paoccceiNSS 

ONkT, 

*e.40s  s«j       eiv.  ■ 

paoccceiNSS  or  thc 

OSU-*Te  STNPOSIUN  ON 

ckCcTNOMAfiNCTic  aiNoeas 
|7Thi,  a-a  JUNC  i»4a. 

vaki  11.  SCSSION  nil 
CkCCTaiCAk  ecsiSN, 

SCSSION  IVI   ST*UCTu*Ak 
0CSI6N  ro*  kA*4C  aAOONCS. 

A0.40S  aoo         olv.   • 

■CACTION  IPSTCMOkOST) 

conditionco  acPkCi 

T*ANSkAT|ON  or  RUSSIAN 

acscAacMi   intc*action 

or  SIHUkTANCOUS  NCACTIOH 
CONDITIONS  or  munanS, 

Ao-Aos  saj       eiv.  «s 

aCACToa  HATCalAkS 

At*  TRANSPORTATION 

AIR  TRANSPORTABlkITT 
OP  RCACTOR  ANO  RADIOISOIOPC 


NATCRIAkS, 

AD-AOi  OSS 


eiv.  <e 


AO-404  DOS 


Olv. 


RCAOINS 

PSTCHOHCTaiCS 

use  or  CHAIN  iriice 

RATIO)  SCHCOUkCS  In 

TMC  STuOf  or  RCINrORCCnCHT 

VAR|ASkCS  IN  A  RCAOIN* 

TASK, 

*e>40s  las       Olv.  as 

CITCNSION  or  kCARNIHS 
PRINCIPkCS  TO  PROSkCMS 
or  MUNAH  aCHAVIORI 

ANAkTSIS  or  RCADlNS 
ACaulSITION. 

AD-ses  ia«       eiv.  ts 

RCASONINS 

eCClSION  MAKINS 

RCSOkUTtON  or  eaSNITIVC 

CONrkicT  UNOCR  uncIrtaintti 

A  CRITISUC. 

Ao-ses  7sa       eiv.  as 

RCCALk 

SaRc  tnCORT 

JUOSMCNTS  or  VARIASIklTT 
IN  TOO  RCSPONSC  Hoecs. 

AO'Sos  aiT       eiv.  aa 

■CCAkk 

PCRrORHANCC  TCSTS 

crrccT  or  various  moocs 

or  RCMCARSAk  «N  SMORT-TCRN 
RCCAkk. 

AB>40S  >■*       Biv.  aa 

■CCOVCRABkC  aeOSTCR  NOTORS 

ceOHONics 

INrkUCNCC  or  UHCOHVCNTIONSb 
STRUCTURCS  ANB  HATCRIACa 


N-M 


ON  SOesTCR  RCUSABILITV 

Ae-4os  aia 


ITV. 

•I*.  i« 


"JSSJS'c'IsJp?"""  ""••• 
.««!5-k*S!V!T??;'ISS  '•• 

PkANCTART  CIPkORATION. 

Ae-4os  aa«      'oiv.  la 
RccevcRABkC  aeosTCR  notors 

NANNCe  SPACCCRArT 

..  .'il"i"'*'  "*  "«•  eoHccPT 

or  INTCR-CONTINCMTAk 
BAkklSTIC  TRANtPSRT  IICBTI. 

Ae>4os  aos       oiv.  la 

..."•"•««  -*N  INTCaRATci  '    ' 

•VSTCHS  CONCCPT  roR 

*  "CUSAkbC  ORBITAk  HOBUkC 

AB-ses  aia       aiv.  la 

,,  'PCSASUS*  -A  BCSISN     '    ' 

CBNCCPT  won   A  V.I.P, 
aRaiTAk/SkoBAk  AoJiIt 

TRANSPORT. 

AB'ses  ail       BIV.  ta 

"•CURSIVC  ruNCTIBNS 
MiTMCNATICAk  kOSiC 

MICRARCMICS  or  SCNCRAk 
KS"!*'**  ruNCTIONS  AND 
ORBrNAk  RCCURSION, 

Ae-40s  a«i       •!«.  IS 

RCBUCTISN  SCARS 

MCkicepTCRs 

^  iNvcsTiSATieN  or  thc 
CBNraRHAk  SCA*  rn» 

"""'J!'!!!  'OaCR  TaANSMISSIBN. 
AB-saS  aaa         Olv.   I 

ecscCNT  TSAjccToaics 

roa  NANNCO  SPACC  VCMlCkCS. 

AB.40S  aaa       olv!   la 

RCCNTRT  VCMlCkCS 

kAMINAR  rkOB 

...JNAkTSIS  er  TMC  kAHIMAR 

*ASc  Pkoa  acstON  scmiho 
SMANP  ac-CNTNT  soeics. 

Ae-40s  >««       BIV.  la 

aCCNTRT  VCMlCkCS 

,.USC  or  ACROBTNAHIC 
kirT  BURINS  CNTRT  INTO 
TMC  CARTH'S  ATROSPHCRC, 

AB-ses  *»i  iiv,  « 

RCCNTRT  VCMlCkCS 
TCST  rACIklTICS 

_,M  !?**t!'"*"^  •'  »  »«N.MCaA»ATT 
HULTI-ARC  ANB  ITS  OPCRAT|ONAk 
use  IN  MTPCRSBNIC  RCCNTRT 

vCMickc  STueics, 

AO-SOA  iss        eiv.   0 

,.N0NCOUlkteRIUH  RAKCS 
III-    kAMINAR  ANO  TuOaUkCNT 
TRAnSPORTI  RCCNTRT  VCMICkC 

Ai-404  era       eiv,  a 

RCPRACTIvC  INOCi 
OPTlCAk  tkASS 

TRANSkATION  or  aUSSIAN 
RCSCAaCHt   OPTlCAk  SkASS 

RITh  koa  acraACTION  InoCi, 

AO-AOS  a7«        eiv.   la 

"ostSIJ""  "*"■•*'•• 

RAO  NATCRIAkS  roR  RCPRACTRRT 
ailBC  CCRAHICS, 

AB-4SS  saa       BIV,   la 

AJ-ses  asi       Olv.  a4 
."!!'!?  •'  aecCNT  ocvCkOpncNTs, 

OlIBATION-aCSISTANT  COATINSS 
POa  aCPRACTORT  MCTAkS, 

AB-40S  a44      'biv,  la 
acraAcTORT  hctac  Akkovs 

PMTSICAk  PROPCRtTM 
..,.;f'«CT  or  CkCCTRON 

•  SSSS!!!*?*^''"  •*  "ccMANicAk 

PROPCRTICS  OP  AkkOTS 

er  RcrRACToRT  acTAkS. 

Ae-40S  IS7  Olv.    IT 

aciNroacce  coNCRCTC 

reUNBATIONS  ISTRUCTURCSI 

TRANSkATION  Or  RUSSIAN 
RCSCARCHI  TCCHNOkOST 
il    fWaMCRSION  ANO  INJCCTION 
•'  «  CTklNORICAk  RCIMPORCCB 
CONCRCTC  PILINO, 

AO-AOS  S«4  BIV.    IS 

aCINPoRCINS  HATCRISLt 
rikANCNTS 

..HISH  HOeULUS,  HISM 
STRCNSTM  rikAMCNT  HATtaiAkS 

•»  BCjesiTiON  TCCHNiaucs, 

Ae-444  1*7  BIV, 

"*?nJ!""*  "•»«•«•«.• 

RInJIs'IJSScS**'^  •CINroRflM 


la 


SCRICS  ClPANSIOHS, 

AB-ses  aia 


Olv, 


ai 


RCkATIViTT  THCORT 

RCvicas 

...I!i"*^*^'«"  •'  RUSSIAH 

!ES«i"eMi  BiAkosuc  ON 

THC  THCORT  er  RCkATIViTT. 

AB-ses  »S7         BIV.  tt 


RCklASIkITT 

HATHCMATICAk  NaeCkt 

Ak'!.!**!!!  •■••TN  Noecks, 

•e-ses  aas       biv,   is 

RCklAelkITT 
TCST  MCTmoOS 
TCSTINs''*  "  '"'  •CklASIklTT 

AB-ioS  ««S         BIV.   |< 

"•iiSSiWJ'kiSV!""""'"' 

STUOT  or  Piece  PART 

PAUkT  ISOkATION  ST 

S?"'?I5c"u^?''i5;k?SVr 
sTiStJi^'^^  *«  •^•^*" 

*e-Jos  aaa       eiv.  jo 

■«^JjJ»«tlTT  ICkCCTRONieSl 

...  J?l;''-«««*T  ANO  RCklASIkITT 
IN  CkCCTRONIC  CaUIPHCNT, 

AB-40S  47a         eiv.   a 

»«NBCXVOUS  SPACCCRAPT 

NANnCB  SPACCCRAPT 

...!2II»"'*  •**  'NTCSRATCB 

STSTCMt  CONCCPT  POR 

A  RCUSABkC  ORBITAk  HOBUkC 

AB-sis  aio       BIV,  la 

RCPkACCMCNT  THCORT 
AIRCRAPT  COUIPMCNT 

...c«"P»RisoN  or  USASC 
BATA  AMONO  AiacaArT 
TTPesi  OCHANO  paceicTioN 

SJpJJJ'iTji:"*''  TCCHHUAk 

AB-ses  a*s       eiv.  is 

aCPLAcCMCNT  TNCONT 

HACHiNear 

PkANNCO  RCPkACCnCNT  ON 
r   A  SUBSCT. 

AB-sis  ass       BIV.  as 

RCPORTl 

eiSTRiauTioN 

— .JJ^'-'   "'NO'S  AUTOHATCB 
ABBRCSS  BOOK. -use  OP 

cOMPuTca  TO  paiNT  AooacSf 

kISTS  ANO  kASCkS. 

AB-40S  nt*  BIV,  sa 

RCPORTS 

INSTRUCTION  MAHUAkS 

AUTHoa's  suiBC  roa 

TCCHNIcAk  aePORTINS. 

AB-ses  aas       eiv,  ti 

■■!?!"SI!.I!*!!*5  *0H|NtSTRAT|0H 
AIR  rORCC  RCSCARCH 

.*  '.^I'mil"*    ^*"    UTIklTT 

or  AIR  roRCc  APPkice 

RCSCARCH  CPPORTS, 

AB-ses  ont  DIV.  so 

««!«TANeC  THCRHOnCTCRS 

CAklBRATION 

CORRCCTIoN  to  THIN-riLN 
NCAT  TRANSrcR  HCASuRCHCNT, 

AB-ses  es4       Olv!  t» 

RCSISTORS 

eiSlTAk  COMPUTCRS 

.  RCklASIkITT  er  CkCCTRONIC 

CONPONCNTS  rOR  USC 

IN  RCH|N«TON  RANO  UNIVAC 
SROUNB-OASCe  COHPUTCR 

ii»{:?fiT  j^s'iifiisJiRTr"-"" 

*e-4es  sas       etv,  jo 

•CSISTORS 

HANyPACTURINS  HCTMOOS 

NATCRIAkS  ANB  rABRICATION 
TCCHNIOUC  rOR  PRCCISION 
VOkUHC  RCSISTORS, 

AO-404  OSS       eiv.  a 

TMICKNCSS  ANB  COMPOSIT  ON 
or  VACUUM. BCPOSITCB 


NleKCk.CMRONlUR  PIkHS, 

AO.ses  aaa       eiv. 


<s 


RCSPIRATORT  STSTCH 
NCRVC  IHPUkSCS 


...JI!""*'-  »"««CNT  SCTIVITT 

crrccT  ON  brain  stcn 


RCTlCUkAR  roRHATION. 
AB.SOS  7a7 


BIV.    14 


RCTINa 

RABIATION  INJURICS 

rkASH  BURNS  IN  THC 
RABBIT  RCTINA  AS  A 
NCAnS  or  CVAkUATINS 
TMC  RCTINAk  HAZARe  rROH 
NUCkCAR  aCAPONS. 

AB-ses  7*7  BIV, 

rcvicbs 

bccision  HAKINS 

..  S<COkUTION  or  COSNITIVC 

5*!fii«!  «"»"  uncIrtaintti 


14 


A  CRITISUC. 

AB-aes  7sa 


Olv.   <s 


RCvicas 

CCONOhics 

BOOK    RCVICai        PkAMHIMt 
C*SSN?:jJi"'"     '"    "CAtlST 

AB-se*  saa       oiv.  sa 

RCvicas 
PAtTCuaCkkA 

.-.!.'J'!'  i^    tCkCCTCB 

PROBkCHS  er  TUkARCMIA 


M-n 


RBC-ROC 


IN  THC  SeVICT  union. 

AB-ses  *7|         BIV.   IS 

RHCNIUH  AkkOVf 
BUCTIkITT 

errccT  er  ckCCTRON 
conccntration  on  mCCHANICAL 
PROPCRTICS  or  AkkOTS 

or  RcrRACTORT  ncTAkt, 

AB-SOS  IS7         DIV.   17 

ritAMCNT  seuNo  coNSTaucTtON 
mcthoo  or  TCST  roa 

OCTCanlNlNS  TMC  COMPaCSSIVC 

paopcRTics  or  rikSHCNT 

aOUNO  NOk  RINSS. 

AB-SOS  SSI       BIV.  la 

RINSS 

NUMCRICAk  ANAkTSIS 

UNlrORM  OVAk  RCINrORCIHa 

RINSS  -PoacR 

SCRlCS  CXPANSIONS, 

AB-ses  aia       eiv.  at. 

RIVCRS 

SAklNITT 

ANAkTSIS  OP  THC  SAklNITT 

Rcsine  or  THC  Mississippi 

RIVCR  SUkP  OUTkCT  CHANNCk. 

AB-40S  SSa  Blv,   a 

ROC*  rORHlNS  NINCRAkS 
SHCAR  STRCSSCS 

SHCAR  eCPORHATtON  OP 
UPPCR  HANTkC  nINCRAk 
ANAkOaUCSI  TCST  TO 
SSKS  AT  STC, 

AB-4e4  IIS       BIV.  a 

••KoiS'?li«?JiNICS, 

SHOCK  UNkOABINS  CHARACTCR I STfCt 
or  CRUSHABkC  ROCKS. 

AO.ses  laa       Olv,  is 
■ecKCT  CASCs 

ROCKCT  MOTORS  ISOklO  PROPCkLANTi 

BCSISN,  OCvCkOPMCNT  ANB 
PABRICATldN  or  UkTRA 
HtSH  STRCHSTM  SOkte  PROPCkkANT 
ROCKCT  MOTOR  CASCS, 

AO.ses  a77       ei»,  la 

ROCKCT  CASCS 

STRCTCH  rORHIHS 

OCVCkOPHCNT  OP  UkTRA.HIOH 
STRCHSTH  ROCKCT  MOTOR 
CASCS  ST  CRTOSCNIC 
STRCTCH  rORHINS  ANO 

ceokce  sokio  pROPCkkSNT 

ROCKCT  NOZZkCS, 

AO-SOS  lis  OIV.   ST 

ROCKCT  MOTOR  NOZZkCS 
COATINCS 

rCASISILITT  OCnoNSTRATiell 
er  PTROkTTIC  SRAPHITC 

coATce  NOZZkCS. 

AB-ses  nat  Blv.  a» 

"•css:.sr"  "•"'•" 

BCVCkOPNCNT  or  UkTRA.HIaM 
STRCNSTM  ROCKCT  MOTOR 
«J»5J  aT  CRTOSCNIC 
JII'I**'  rORMINS  ANO 

ss?i<f?  !giijc;:«"'-'-*"» 

A0-40S   ISO  DIV.     a» 

..-•JN*»leR  or  NOZZkC 
NATCRIAkS  UNOea  CXTaCHC 
aOCaCT  MOTOR  CNVIRONRCNTt. 

AB-SOS  -^aa  Olv!  a» 

rOR  ROCKCT  NOZZkCS. 

•o-sJs  ija       DIV,   17 

aoCKCT  MOTORS 

ACOUSTIC  PROPCRTICS 


.ACOUSTIC  kOSSCS  IN 
A  RCSONATOR  alTSsTiABT 


<AS  Pkoa, 

AB-ses  asa 


OIV, 


a7 


ROCKCT  HOToas 
CIHAUST  CASCS 

SAS  INTO  A  VACUUM, 

AO-SOS  4ia       Blv.  • 

.iHSij?iSii:''"'"  -'••"" 

Ae-4es  STO       Olv.  is 

CORRCkATION    er    RABAR        * 
{""UJTIONalTH    ROCKCT 
CKH«UST     TCMPCRATURC. 

AO-SOS  saa       DIV,  a 

"eSTA  "•^•■»  'HOUIB  PROPCkkANTI 

,,„;j'«"l  »NB  BAkANCC 

JONTROk  OATA  POR  klOUIB 
ROCKCT  PROPUkSION  s'iTCMS. 

AB-ses  ass       olv.  >* 

,,,JJI»t   "NrUkSC  MKASUR  Hi 

AB-ses  aa{       div.  at 

••55«.72:"*;?ci!S'-'»  -opctk.NT, 


ROC 


necKCT  norgm   isolio  pko^Cllamti 

THCIln*t  INSULATION 

OtvtLOrnCNT  AND  CVHtUATION 
0'  SOCIO  PNO'CLLANT 
ROeilCT  nOTOK  C*SC  iNtUkATINO 
HATCNIALS  tTSTCn, 

«e-*ei  rre       etv,  «? 

■OCkCT  nOTOKl  liOble  PNOPCkLANTt 
VlBtATION 

rNCC  TNANSVCaSC  ViailATIONB 
or  A  SOklO  CLASTIC  ' 

ItASS  IN  AM  INPINITrLT 

bOH«,   Ricie,   emcuLAn-cTLiMORteAL. 

TANK, 

AD-AOf  «14  OtV,   »l 

■OCKCT  PROPCLLANT  SRaINS 


DCXCT  PROPCLLANT 
THCRH/lt  STifSSCS 


THCNHAL  6RAIN  STRUCTURAL 
ANtkTSIS, 

AB-AOS  ««f  0|y,    10 

ROCK'T  rROrELLANTS 

COKSUSTION  PRODUCTS 

fTuOr  OF  ROCKCT  CNOINC 
CIMAUST  PRODUCTS, 
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Iffli:«  "»TING$  POR  VANlilSS-iUsJ 
AkkOTS. 

AD-AOS  *l*  OIV,    IN 


SIkOXANES 

OUANTITATIVE  ANAkYSIS 

TRANSLATION  OP  RUSSIAN 
RESEARCHI  ■  OUANTITATIVE 
DETERMINATION  Or  DOUBkE 
BONDS  IN  UNSATURATED 
SILICO-ORGANIC  COMPOUNDS 
BY  SPECTRAL  ADSORPTION 
IN  THE  INPRARED  RECION. 

AO-AOS  BOI  ily     ^ 


SIN 


NSLE  CRYSTALS 
CnyJtal  CROBTh 

TRANSLATION  Or  RUSSIAN 
PATENT!    VACUUM  APPARATUS 
FOR  THE  GERMINATION  OP 
DENDRITIC  STRIPS  PROM 
SEHICONOUCTIVC  MATERIALS, 

AO-AOS  NAT  OIV.   IS 


SINGLE  CRYSYAkS 
PEBRITES 


ANGUkAR  VARIATION  OF 
COERCIVITY  IN  OTHOFERRITC 
SINGkE  CRYSTAkS. 

AO-AOS  71*  DIv.   li 

tINOkE  CRYSTAkS 

FERROEkECTRIC  MATERIAkS 
...JlNOkt  CRYSTAk  HEXAGONAL 
FERRITES  OF  ZNY  AND 
ZNY  BITH  AOOITIONS'OP 
MNOJ  GRORN  FROM  BARIUM 
OOBATE  RCkTS. 

AO-AOS  Ba«  OIV,  It 


MI-31 


■M-0A 


IIH«LC  CMTtTAk* 


ikl(*«NCTIC  nCtOMANCt 
CIPCDInCMT*!.  tTgOT  C 
|PlN-L*TTieC  KCb/II*T|e« 


or 

-  ...  ._...-.  „., ION 

»y   TMt  oMtACH  mecett 
|M  NCeoTniun  n*CNttluit 

NITHATC, 

•e.iot  JK       oiv,  <s 

■IN«LC  CUTITALS 
(("ICOMDWCTOKS 

CktcTNON  Hieae^Koac  «tuot 
or  L*TTic(-roiNT  eerccTf 

IN    SCRICONOUCTOII    IINOLC 

*D>4ii  «ii       OIV,  at 

tlHOLC  COTtTAL* 

suorACK  pMoreitTiti 

MCICARCM  INTO  The  CMtnlCAL 

•CHAVie*  or  tuxrACC 

or    IINCCC    AND    OI-OTfTAkS 

uNoco  eirrcacNT  CirtoiNCMTAL 

CONOITIONS, 

AO>*0S  0*7  OIV,   *s 

aiNCkC  CHTfTAkt 
TUNCtTKN 

««OOTM  or  SINfiLC  eOTOTAb 

ruNoiTCN  TO  oc  usee 
re*  ookLiNc  INTO  sinolc 

««»lTAt  tNCCT, 

Ae-40<  osi       OIV,  |T 

tINOkl  COTCTALt 

i-OAT  eirr*IcTioN  AHALTOit 
LATTice  vioHATtoNS  or 

Ak,  KCk.  Alio  ACCk 

At  oevcAkce  ot  tmc 
TCRpcoATwoe  orrcNotNccs 

or  (••at  OKAOO  INTtNOITICf, 

AO-*es  SOI       eiv.  »» 

tlNOkC  SIOCOAMO  CenxuNICATIOM  OTSTtMl 
TrkCrMONI  TOANSnlTTC** 

TOAMfkATION  Or  RUSSIAN 

aescARCMi  ecvice  ro« 

AUTOMATIC  HAINTAlHlNS  TNC 
ktVtk  or  TMC  OUTPUT 
CAPaCitT  or  A  TKANSMITTCO, 

Ae-4os  «*i       OIV,  0 

•kCNot*  oeeies 

AracoTNAHic  eHAMAeTcaiSTics 

•LUNTNCSS  ANO  VISCOUS. INTCOAC- 

TtON  crrccTs  on  SLtNom 

•OOlCS  AT  MTPCOSONIC 

srecos, 

AO'AOS  2««  OIV,   * 

tkOSHINC 
CNCNOT 

eCNCMAkllCB  nISSIkt  OTNANICt 
ANALTSIS,    IV,  SkOsHINC, 

Ao-404  la*       eiv,  II 

tkOSHINC 

rOTtNTIAk  ThCONT 

ceuivALCNce  or  sloshinc 

•AVC  HCI6HT  TO  rCNOUkUn 
ANAteOT  ANCukAN  B I SrkACCNCNT , 

Ae-4as  ««7       oiv,  « 

SHOO 

TNArricAOlkiTT 

sent  roorcKTics  or 

SAO0UST>SNOa-ICC  NIITUKCS, 

Ae-4e4  127  OIV,    IJ 

SOCIAL  COHMUNICATION 

conoitioncb  acrcci 

ortMANT  kCANNINo  POINCIPkCS 
ANO  COnnUNICATION, 

AO>40S  M7  eiv,    It 

SOCIAL  rSTCHOLOOT 
ATTlTUOeS 

inSALANCC  IN  SALANCe 
•TMfONT', 

Ae>*os  tm  Btv,  *o 


rikn  CAOniun  BUkrio» 

SOkAN  CtkLS, 

AB'AOf  4<S 


BIV, 


tOCIOLOfiT 

CALireoNiA  " 

caroo  or  puolic  rokiCT 

TOBAaO  TNC  OCrCNOrNCT 

raookcn  in  CALireaNiA, 

Ae>405    77<l  Oiv.        tl 

sooiun 

THCanOBTNAMlCS 

Mi«M  TCircaATuat  raorcaTics 
or  soBiun,  roTAssiuNi 
4M0  cesiun, 

Ae-40S  177  Olv,   i% 

SOOIUd 

vAroa  paessuac 

THr  nCASuaritCNT  or  the  vAPoa 
paessuac  or  atonic  saectcs 
raoH  iPtcTaoPMOTOxcTa ic 
NtAsuaencNTs  or  the  ASsoaPTlON 
or  acsoNANce  lines,   i, 

TEST  or  THE  NETM06  ON  TMC 

vAPoa  paessuaE  or  sooiun, 

Ao-4e4  lei       Olv,  *• 

■eikS 

CkOSED  ECOLeCICAL  STSTENS 
T«<NSLATION  or  auSSIAN 

aESEAacH  (POPUkAaiEEO) I 
SOILS  roa  caoBTM  or 

PkANTS  IN  SPACESMfPS, 

Ae>40s  sai       OIV,  »» 

sok*a  eckks 
rikns 

INVCSTIOATfON  or  TNIM 


sok*a  cCkkS 

tIklCOH 

ectiON  caiTcaiA  roa 

SIkieON  SOkAR  CCkL 

poota  BUPPkics, 

AOoOOS  fS7  OIV,   * 

tok**  (CkiPscs 

PMOTOCkCCTaic  Erri(T 

acscAacH  oiaECTie  tooaoo 

•eriNENCNT  or  CEOOCTIC 
TECMNIOUCS  UTIklZIN*  TCaaCSTBIAk 
ANO  SPATIAk  CONriSuaATIONS, 

Ae-40S  *sa       Olv,  < 

SOkAO  rkARCB 

«AOio  iNTCarcacNCE 

iohosphCbic  PcaTuasATioNS, 
lOLAa  rkAats,  and  •cenAeNETiC 
ttONNs,  coaackATiONS  esSEavCo 
OT  otkiouc  kON«>aANec 
HtOM-raEouENCT  raotiNfi, 


AB-40S  a4« 


Olv, 


SOkAg  PANELS 

THlaNoekEcTaiciTT 

SOkAO  PLAT  PLATE  TMEanOEkECTa | e 


ocNCaAToa  aEsCAacH, 
Ae-4es  «Ji 


01  Vi 


cek*a  aAoiATioN 

NEAsuaENCNT 

TaANSLATioN  or  auSSIAN 
aESEAacMi   STUBT  or 
THE  soLAa  coapuscuLAa 

aABfATION  OT  MEANS 

OP  ANTiriCIAL  SATELkMES, 

AB>40«  41«  Olv,   t 

lOkAa  aAoiATiON 

NAOie  ASTaONOMT 

ANAkTSis  or  «<e  MC 
aABiATiON  raoM  the 

SUN  OURINe  the  CCklPSE 
or  JUkT  10,      l«4J, 

Ao-40f  ajN        olv,   • 


SOk**  SAILS 

SP*CC  PaOPULSION 

TaANSLATION  OP  CHINESE 

aESEAacM  iPOPULAaiZEOi I 
sOkAa  SAikSi  SkAo  PEaTikiicas, 

A0.4ef  441  Olv,    JO 

SOkAa  srsTCns 

PLAnETART  ATMOSPMEaES 

ATHosPHEaEs  or  the 

PkANETS, 

Ae«4e*  oa*       oiv.  a 


sokie 
aEA 

acs 

InP 

BUB 

s»s 

SOk 


IN 

sua 

SOk 


aocKET  ruCkS 

CTION  KINETICS 
TBANSkATION  Or  auSSIAN 
CARCHI   MECHANISM  or 

luCnce  or  Liouio  LATCa 

INC  iUBNINO  or   MIIEB 
TEMSI  CBMOUSTION  Or 

10  aocKCT  ruEkS, 

AB.AOf  00*  Olv,    10 

aoCKCT  PaoPCkkANTS 
NINC  BATE 

SOME  aCSCABCM  PBOtkEHS 
THE  STEAOT-STATE 
NIMG  or  COMPOSITE 
10  paOPEkkANTS, 

AB-40S  700  Olv,    10 


•OklO  BOCKET  PBOPCkkANTS 
EkCcTBONS 

ELCCTBON  CENEBATION  ST 
SOklO  PBOPELkANT  TECMNIOuE 
roa  APPLICATION  TO  PBOBUCTION 
OP  kOCAk  IONIZATION 
IN  THE  ATMOSPMEBE, 

Ae-40S  i7s       Olv.  a 

lONITION  ANB  COMSUSTION 
OP  solib  PBOPCLLANTS, 

AO-40S  72«  BIV,    10 

tOLiB  aOCKCT  PBOPELLANTS 
PHYSICAL  PBOPEBTIfS 

PHYSICAL  BEHAVloa  or 
SOklO  PaoPCLkANTS, 

AB>4os  aoa       Olv.   lo 


SOkiK  aecXT  PBOPCkkANTS 
BEBuCTION  ICHEMISTBTI 

BEOUCTION  OP  AkUMINuM 
OVIOE  ST  PBOPCkkANT 
COMBUSTION  OASCS  AT  MICH 
TCHBCBATUBCS. 

A0>404  0*0  Olv.    to 

SOktB  BOCKET  PBOPEkkANTS 
VIScOElaSTIC ITT 

THCRnonCCHANICAL  ANALTSIS 

ANO  scHAvioa  or  viscoelastic 

MEDIA  SUtJECTEO  TO  CTCkIC 
kOADlNCI  APPLICATION 
TO  SOLID  PBOPCLLANTS, 

AO'AOS  7ia  Olv.    10 

SOLID  STATE  PHYSICS 
NICaOBAve  EOUIPMENT 

ADVANCES  IN  SOLID-STATE 
ntCBOBAVE  DEVICES. 

AD-AOS  «aj  OIV.   0 

SOLID  STATE  PHTSleS 

beviCbs 

kINCOkN  kAO  SOLID  STATE 
aCSEABCM  IN  1*44. 

A0>404  ia4       Olv,  as 

tOklOS 

ouantum  mechanics 

MACROSCOPIC  BOBtCt  I* 
OUANTUM  THEOBT, 

•o«4os  isi       Olv,  at 


■OHAH  tl«M*Lt 
•  ATS 

CCNO  kOCATION  OITM  ■IDI'OAM 
•AVCrOMMtl   OAT  SOMA* 
SISNAkt, 

Ao>4os  »aa  Olv,  * 

SONIC    PATMUC  ' 

THCoav 

SiNukTAHCeUI  APPklCATION 
or  STATIC  AND  OTNAMIC 
kOAOS  ON  SONIC  rATItUE 
TCST  ABTICkKS  -SUPPkCNCNT 
II  THEoatTICAL  AIPCCTS 
OP  ACOUSTIC  PATKUI, 

Ae>*es  BOO       OIV,  it 

SOUND  TaANSnlStlON 

HCkiun 

TBANSkATION  OP  BUSSIAN 
aCSCABCMI  SECOND  SOUND 
|N  HCklUB  II  AT  MISM 

pacssuact. 

Ao-4et  oar       eiv,  a* 

SOUND  TBANtNISSION 
IMPACT  SMOCK 

ACOUSTIC  TBANSICNTS  AND 

IMPACT. CNcasitce  sound 
SOUNCE  acseABCH. 

AD.AOs  aas       Olv.  as 

tOUNDINO  aeCKKTS 
nCTtOBOkOST 

METEoaokOoiCAk  aoeacTsi 

SYMPOSIA, 

AD.40S  «4o       Olv,  a 

SPACE  SIOkOOT 

SCIENTIPtC  aCSCABCM 

TBANSkATION  OP  BUSSIAM 
■CSEABCHI   COSMIC  BESCAaCN, 

AD.40S  sii       Olv,  a 

SPACE  OlOkOOT 

ussa 

SOVIET  klTEBATuaC  OH 
kIPC  SUPPOBT  SYSTEMS, 
PT,  A,  BIOSCIENCESI 
COMPIkATIDN  OP  ABSTBACTf, 

AD. 40*  Bl*  Olv,    14 

■PACE  COMMUNICATION  STSTCNS 
BADIO  BECCIVEBS 

SUBVET  or  kOB  NOISE 
BECEIVEBS  IN  THE  SSO.MC 
TO  BOO.MC  BANOC, 

AD. 40*  BSl  Olv,   * 

SPACE  COMMUNICATION  SYSTEMS 
BADlO  TBANSMISSION 

PBOPAOATIeN  CONSIOCaATIOHt 
IN  SPACE  OPCBATIONS, 

AD. 404  0*0  Olv,   0 

SPACE  COMMUNICATION  SYSTEMS 
SPEECH  TBANSMISSION 

PEBSONNEk  COMMUNICATIONS 
IN  SPACE,   A  STUDY 
OP  SPEECH  TBANSMISSION 
ANO  HEkHET  COMPOBT, 

AB.40*  0«t  DIV.   S 

SPACE  ENviaONNENTAk  CONOITIONt 
SCIENTIPIC  BCSEaBCh 

TBANSkATION  OP  BUSSIAN 
BESEABCMI   COSMIC  BESEABCH, 

AD.40S  *ll  OIV,   a 

SPACE  ENvlBONMENTAk  CONDITIONS 
SHIEkDlNfi 

STBuCTUBAk  lMPk|CAT|ONS 
OP  THE  lONIZlNO  BAOIATION 
IN  SPACE. 

AD-404  DOS       Olv,  ao 

SPACE  PLIOHT 
kAB 

TBANSkATION  OP  BUSSIAN 
ABTlCkESI  ON  TMC  OUCSTION 

OP  intebplanetaby  lab 

lANOI  rOR  eeuAL  COkkAOOBAYION 
IN  THE  PEACEPuk  USE 
OP  COSMIC  SPACE. 

AD.40S  7«B  DIV.    la 

SPACE  PklOMT 
STABS 

NONTECHNICAk  DISCUSSION 
OP  THE  POSSIOILITT 
OP  BEACMINS  TMC  STABS 
ST  PHOTON  ROCKET  PklOHT, 

AD. 40*  7«a       olv.  a7 

SPACE  PklOHT 
USSR 

TBANSkATION  OP  BUSSIAN 
kITCBATURC  rklOMTS  INTO 
SP«CE. 

AD. 40*  aBB       OIV,   la 

■PACE  MEDICINE 
kirE  SuPPOBT 

SOVIET  klTCBATUBC  ON 
kIPC  SUPPOBT  SYSTEMS, 
PT,  A.  ilesCIENCCSI 
COMPIkATION  or  AOsTBACTf. 


AD.AO*  BIS 


DIV,    14 


SPACE  MEDICINC 

PSYCHOPHTSIOkOOY 

TBANSkATION  or  BUSSIAN 
BESEABCH  (POPULABI tte I  I 

SClCCTION  ANO  PBEPABATION 
OP  ASTBONAUTS, 

Ae.40*  aJ4       DIV.  as 

■PACE  MCOICINE 

uSSa 

SOVIET  klTEBATuaC  OM 
kIPC  SUPPOBT  SYSTEMS. 
PT.  A.  SIOSCIENCESI 
COMPIkATION  OP  AOSTBACTS. 

A0.40S  s*e  Olv.   I* 


NI-32 


. . .!•!•!!  IITCOATUBE  ON 
kIPC  SUPPOiT  ■TITENS, 

_rT.  A,  •loseiCMccti 

compilation  op  asstbacts, 

*D-4i*  «7a       oH,  ,4 

■PACE  NAVICATION 
■PACE  PBOSES 

....i!*"^"""*^  VENIeH  •UIDANCI 

I  I   AND   III, 

A0.40*  01*  Olv,    10 

■PACE  PBoaco 

CCkESTIAk  tUIOANCr 

LOS.TMBUST  VCHIELC  SUIOANCC 
STUDTI  VOkUME  II,  »A»TS 

II  ANO  III. 

A0.404  01*  01*.    10 

■PACE  PBOOEO 

ussa 

TBANSkAtlON  or  BUSSIAN 

acscAacMi  ciPkoaATioN^ 

OP  OUTEB  SPACE  ANO 

yppta  LATEBs  OP  ymt 

ATHeSPHEBE, 

*e-4e«  *04       01*.  • 

■PACt  PBOPUkSION 
NUClCAB  bcactobs 

pbcliminabt  pabanctbic 
sua«CY  or  ubanium-cabson 

NUClCAB  aCACTOa  BOCKCT 
STSTCNS, 

AO.ioS  «TB  Olv,   t, 

■PACC  PBOPUkSION 
PHOTONS 

NONTCCHNICAC  •ISCuOtlON 
OP  THE  POOSIOIklTY 
OP  aCACHIMO  THE  STABS 
07  PHOTON  aoCaCT  PklOMT, 

•0-40*  T*a  oiv.  a? 

■PACE  SUaVEIkkANCC  STSTCNS 

TABOETS 

CITBATEBBESTBIAL  BAOIO 

T;|aoET  ACCUBACT  CIPCNINCNT, 

O   AO.AO*  400  Olv.   * 

•PACCCBArT 

NANiuVCBAOIklTT 

...rCAjlJIklTT  or  A  TBACTOO 

UNIT  ••••'•"*''«•'*«■  l»« 

^D-oas  •••       tiv.  la 

■PACCCRAPT 

pooca  supPkics 
,  ociioN  caiTcaiA  Poo 

■IklCON  ■OkAB  CCkk 

'••ca  suPPkUs. 

AO-40*  »*T         •|y,   y 

■PACCCBAPT 

■MlckOINO 

..  JTBuCTUaAk  iRPklCATIONS 
•P  TMC  lONIZIHO  BABIATION 
IN  SPACC, 

AD.4i4  00*       Olv.  ao 

■PCCIAk  PUNCTION^ 

•coetsics 

..  t*£S!t£I  •'  ^"^  cocppiciCNTs 
IN  A  scaics  OP  SPHcaicAk 

HABNONICS  -APPkl'ATION 
TO  OCOOCSIC^, 

AD-40f  ji«       Olv,  a 

•*££i*i  ruNCTIONS  |MATMCNATIC*kl 

paosiAMMiMO  icoMPUTcasi 

A  NCklAC  PBOOBAM  POO 
CAkCUL«T|M«  PaOkATC  BAOlAk 
SPHcaoiOAk  OAVC  PUNCTIONS, 

A0.40*  aTO       Olv.  ao 

A  HCkiAc  paeoBAH  Poa 

CAkCUkATINO  SPHCaolOAk 
•AVE  PWMCTION  CIOCN  VAkUCS 
ANO  CIPAHSION  CONSTANTS, 

A0-40S  at*  Olv.   JO 

■PCClAk  PUNCTIONS  INATMCMATICAkl 

ouantun  nccHANics 
.  kOBca  oouNOS  roa  thc 

MCkNNOLTI  ruNCTION. 

AO-OeO  IB4  01*.   B 

•"SiSik!:TS«"  ""'""•• 

•PKCTOOOCOPT 
k**C*« 

..  2!!'**^  "••«•  APPLiio 

IS.!!"-*-*""*  tCATTC^THO 
■^CCT*o*COPT. 

•0-40*  Ti*  Olv.   a* 

■PCCTOOOCOPT 

nOkcCuk's 

...  2?»TCAL  SPCCTOA  ANO 

NOkCCUkAB  PANaNCTCO^ 

OP  klOHT  EkENCNT  MOkCCUkCO. 

40-40*  740     "  oi"'  a$ 

■PCECM 

■ClCNTlPie  •■■CAMCN 

..  .i!?'**'-   ^•••••iDucs  roa 

•LOTTAL  SOUBCC  MC ASuBEHCNTS. 

AD. 404  II*  Olv.   M 

OP  iiysi'k'.irwi:,',:-"'""* 

OUBATION  Sp  KOaCAN  *e«Ck(. 

•■-*•«  *•>       01*.  la 

•'"CM  •CPHCOCNTATIOM 

•*ta  piiocc^sinc  ■vStcn^ 

kO«|C«L  TCCNHIOUCO  POa 


SPA -no 


"''•^I2'"*J5"'?5£  "t»»uaCHENTS, 

*•-*••  «»♦         01*.  'jo 

■PNCMtO 

in{t!2iIi?;. •"«■*'•  ""^"'■•Tie 
*e.4es  4Bb       Olv   b 

rsJsu'""-'-" '  •*" 

AD.4&*  oaa      01*.  at 
SPMCacs 

'••jtCTILCS 

TMC  Poacc  OP  IMBArr 
DN  A  «PNCaC  ST.lilSr 

*  •ATc^  su^PAee. 

*D.40*  771  01*.   « 

■PNcac^ 

■TBuCTUBAk  ■MCkkS 

...I"^*  *r  MACMINCO  MICH. 

.•::5."?;E%*;s'E«?f:!  ;"•  •-'^^• 

SPOT  ackoo 

'••";2««TauCT|*E  TCSTINO 

Sf?  o"     sS"-"-'  "2" 

^  ?f;??2.'Sp"  ip^T-s^-sjr""""" 

i  *»-♦«•  OM      'oiv.  it 

•  TAMtITT 
MOTION 

BP  SJ.I?*.!"""*'-  eoNccPT 

p'-c'Jf'itliJo:*''    ••TAPUNOV. 

*D-40*    4*1  Olv.        IS 

STASlNS 

CCNTCO    OP    ONAVITT 

CCNi»"S^*!:£  •'«»«UaCD  kATCBAk 

CCNTCB-OF-SBAVITY  OPrsCT 

*!o  J5i'S2i"  «TAoc, 

»0-40l  JOO        'oiv,   ,, 

coaiesioN 

„.,";«*;CN  ON  THC  SASIC 

NATuac  or  STBcss  coaaosioN 
ro«  VAaious  svaucTuaAk 

AkkOTS  AT  aoOM  AND 
CkCvATcO  TCNPCBATUaC, 

40-40*  TOJ  OIV.    IT 

■TAINkC^^  STCCk 
NCTAk  SCAk^ 

NZTALkIC  OOOS  ■CAk 
CJAfcUATION  ANO  TEST 

paooaAM, 

»D-i04  IS*  01*.   IT 

■TAINkC^^  STCCk 
SNCCT« 

,.,JI'*«T  OP  la.oeo-Nova 

s«"  5:?E'5v:jsf''  •"«^—«. 

40.40*  OT*  Olv,    IT 

STABB 

IoCntipication 

.,,»!;■  lOfNTincATION  OT 
OPTICAL  BAOIATION  ANALYSIS. 

AD-40i  *0*  Olv.    I* 

STABVATION  ' 

COkO  OEATMEa  TESTS 

.^.CAkoaie  COST  ano  Pkulo 

«ND  CkCCTBOkTTC  OAlANCC 

«.»  ■'"ukATco  suoabCtic 

SUavlVAk  SITUATIONS. 

40-40*  att  OIV.    14 

I-  "!?<*:^iJa\:"'»  »»•»•"•" 

«0.*0*  0«*         01*.   I* 


•»»J^»JI««k  ANAkVSIS 

•CNCBAk  ASPCCTS  OP 
NUkTIVABIATE  ANAkValS. 

»o-»o*  ***    •   Olv. 

SATESIAN  ESTIMATION  IN 
NUkTIVABJATE  ANAkVSIS. 

AD.40*    4*J  01*.        IS 


I* 


II 


•^Jni!!."*'-  »l«TaioyTiON« 

IIUMCaiCAk    ANAkVSli 
„.«*kCUkATION    OP    TNC 
PCBCCNTAOC    POINTS    OP 
TMC    P    DISTBIOUTION. 

A0-40S  oao  Olv. 

..    "TIMATION     IN    MIXTuaCS 
OP    OlIcaCTC    DISTaiOUTIONS. 

*o-*o*  la*       Olv!  IS 

'^TAoJcs**'"  "•*■••«'»'•"• 

....*!!!2^*  raoPcBTics  OP 

TNC  POICSDN  elSTBIOUTION. 

A0.*0*  0*7  OIV.    IS 

'^tnIoJv**'"  •••'•••wtions 

TaAMSkATION  OP  BUSSIAN 

•"{•■CNi   ON  soNC   loeSTiSattT 
«e.*os  T*j  iiv,     ,, 

•TJTIJTICAk  ruNCTIONS 
PAtfCAH  icCOOHItlON 

.._0'«"*T|0N0  utcruk  roa 

«o.*e*  »oe       01*.  <• 


IS 


POPUkATIOH 

A  MUkTiPkC  acoacssioN 

TCCMHIOUC  Poa  POPUkATION 
CSTINATION. 

*D-*os  Bj«       01*.  aa 

«T»TisTicAk  paoccsscs 
paoi*«ikiTT 

kIMITINO  COVABIANCC  IN 
NABKOV-atNCOAk  PBoccssci. 

Ao-oos  soo       Olv.   IS 

■  TATISTICAk  TOTS 

■COuCNTIAk  ANAkVSIS 

_  TOO  SCiuCNTIAk  TaO-OAHPkC 
■BOUND  BANK  TCST^  • I TM 
APPklCATION  TO  SCaCENINO 

ciPcaiHCNTS, 

A0.*0*  i*B  Olv, 

PUBTMCB  PBOPCBTICS  OP 

A  SCOUCNTlAk  TCST  oP 

'•B-*OS  ***         Olv.   IS 

■  TCAN 

kUOaiCANTO 

CIPCaiNCHTAk  INVCSTIOATIOM 
OP  A  STEAM  kUBBICATCB 
JOUBNAk  DCABINS. 

AD.AO*  *oj       01*.  ar 

BTECk 

eoaaoBiON 

,„i;*««TIOATION  OP  THC 
EPPECTB  OP  STBCSS  eOBBOBIOH 
ON  MlOM.STBENOTM  BTEEk 
AkkOTB. 

A0.*0*  4Ta  Olv.    IT 

„.T»*NBkAT|ON  OP  BUSSIAN 

BEsCAacNi   eoaaosioN  staouitt 

OP  kOa.CABBON  ANO  kOB.AkkOT 
STECkS  IN  SEA  OATCa, 

AD.AO*  SO-  01*.    IT 

STEEL 

MCTAkkOOBAPHT 

SJ  JJ.I?  ^*"  C»AMINATION 

.'I-?!"'-  »TaiP  poa 

kAHINAB  OCPCCTB. 

40.40S  aiT       01*.  aa 

BTEEk 

PNTSICAk  PBOPEBTIES 
<*.rhi!!'£  »«■«•"  «N  H|«M 
STBENJTM  STEEkl   CIPCBINCNTB 

ScMSiSS,"""""  *""' 

»o-*o*  laa       OIV,  ,v 

BTCCk 

racssuac  vcsscks 

■T.J£!I!  21  "•'"•NCO  MISM- 


!S2^££I'e  ^0  e»TCBNAk 

NTOaOSTAtlC  PBCssuac. 

AD-40*  J7*  Olv. 


IT 


a* 


BTCCk 

■CkOlNO 

»ii»'Jy'!'2r'"**  •'  ackoiNo  PBoccouacB 

»ND  rlLLEB  MATEBIALS  rOB  JOININS 
J'Jj^JTaENOTM  kOB  AkkOT 

AO-40*  ao4       Olv. 

•lHi«  SJCSSIfSi- 

«..?JI"  iOZNTlnCATION  OT 

AD-AO*  BO*  01*.    |« 

•TirrENCo  cvkiNocas 

MToaesTATic  PBCssuac 

TiCkO  PAiLuac  OP  sTirrcNCo 

£:ii:.""» «"«"  HYoaoBTATi?"* 


racsBURC, 

AB-oe*  iJi 


01*.  as 


■• 


■TILL  PaoJCCTOas 
OlSISN 

vicocr  "•*•■•  •e»ccNiN« 

40^40*  **1  0I«, 

•^"?2i!I"  '•oetBBcs 

klNCAB  PaOORAHMINO 

■iTN"s?5cScis%r?'"  ""«"•"•" 

AO-*OS  B**      •     OIV.    IS 

■TocMASTic  paeecsscB 
hatncmatical  Hoecks 

ANOTHCa  iNTCapllTATION 

OP  A  MooEk  roa  paibco 

CONPAaiSONB, 

AO-40*  1*7  01*.    I* 

BTOCMABTIC  PaoCCBBCS 
NATBIs  AkSCBBA 

ON  STOCMABTIC  ApPBOSInATIOH 
HCTMOO  AND  OPTIMAL  PlkT«IN« 
THKORT , 

A0.40S  TJ*  01*.    IS 

»»2£I:J!^'«  raoecsses 

MONTC  CA«kO  nCTHOD 

CPPCCTB  OP  BAHPlIN* 
•  "NTINUOUB  BTOCmIsTIC 

'!!•  *!  «•«•*.  INTCB*«c«, 

*e.*es  *s*       01*. •  is 
■tocmaotic  paocc^^cs 

NUCkCAB  PABTICkCS 

...^i^iTI"*  BCNA*iaa  POO 

»«  ;"0  rOSITION-OiPCNOCNT 

bbancninc  pnoccbbcb, 

»o-*o*  *ao       01*.  li 

■ToCHABTic  paeeCBBCB 
oucuciHO  TNcoav 

•rPL.ICATION  OP  BALkBT 


ATO  -  SUS 


TMroMcnf   IN  TMe  THceav 
or  oucucs. 

*e-*aj   lae  oiv. 


LS 


STOCK  LCvCL  CONTKOL 
|MVCNTe*r  «N*|.TSIS 

fit    if-1   SI  iNyCNToar 

POLICY  UNOC*  COMPOUND 
poiison  OCNANOI   « 
TMeo»T  or  «ccevcri*0LC 
ITCH  srecKAfic, 

Ao-»of  Hi  CIV,  (« 

STOCK  LCVCL  CONTKOL 
THCO*T 

■C¥IC»  or  ALTCKNATIVC 
*»PWO«CHEt  TO  INVCNTOKT 
THCoNT, 

AO-405  9*3  Olv.   14 

STO«*«C  Tuacs 
COLONS 

NCSCANCH  AND  OfyCLOPnCNT 

or  T«a-COLON  oikcct 
vica  sroNAoc  rule  oitm 

SCLCCTIVC  CKASUNC, 

AD.40S  5*J  OIVi   • 

STONAeC  TUOCS 

CLCCTNON  ■eniAKOnCNT 

CNHANCCD  BOniANOHrNT 
INOUCCO  CONOUCTlvlTY 
STONASC  TANOtT  rO»  HCMONT 
TUlCS, 

Ae>*os  !•■       eiv,  ■ 


STRAIN  6ACCS 
CALISKATION 

CALIINATION  or  TMC 
nCNCUNT  STRAIN  CAUCE, 

AO-»Oi  <S4  Dl»,    14 

STRAIN  inCCHANICSl 
CLASTOnCNS 

STRAIN  CNCRST  ruNCTIONS 
rOR  riLLCO  CLASTOnCRS, 

40-401  t«|  OIV,   IS 

STRATCOlc  AIR  CennANO 

NANAOtHtNT  CONTROL  STSTCnS 

INVCSTISATlON  or  TMC 
NANAGCnCNT  CONTROL  STSTCH 
or  TM£  STRATCfilC  A|R 
COHRANOa 

40-40S  «J4  elV.    IS 

•TRATeSRHCRC 
OZOnC 

crrccT  or  stratosrmcric 

TRANSPORT  RROCCSSCS  ON 

THC  OZONC  OlSTRISuTION 
AND   OZONC  VARIATIONS 
ANO  THCIR  RELATION 
TO  STRATOSRHCRIC  RARNINGS. 

Ae-404  INI       OIV,  a 

STRATOSRMCRC 

RAOIOACTIVC  rALLOUT 

MICH  ALTITUDE  SANRLlNe 
PROCRAH  IMASn, 

A0-404  ua       OIV.  io 

STRCSSCS 

nensRANCs 

nCNSRANC  STRESSES  IN 
SK[»  CIRCULAR  CONCsl 
CONES  SUOJCCTCO  TO  END 
rORCES  ONLT, 

A0.40S  ♦?<•       Div.  as 

STRESSES 
■  ELOS 

STRESS  RISE  DUE  TO 
OrrSET  RCLDS  IN  TENSION. 

AD.4OS  4J?  DIV,   a4 

STRETCH  rORNINC 
CRTqCENICS 

OEvELOPNENT  or  ULTRA-MICH 

Strenoth  rocket  motor 

CASES  or  CRTOSENIC 
STRETCH  rORMINS  AND 
COOlCO  SOLID  RROrCLLANT 
ROCKET  NOZZLES, 

A0-40J  ijo       oiv.  aT 

STRONTIUM  COMPOUNDS 
TITANATCS 

rAlLURE  RECMANISNS  IN 
PERROElCCTRIC  AND  NON-LINEAR 
OIELCCTRICS, 

AD-40J  *»1  DIV,   <J 

STRONTIUM  COMPOUNOS 
ZI*CONATCS 

STRESS-STRAIN  •CHAVIOR 
or  STRONTIUM  ZIRCONATE, 

A0-40S  lit  DIV.    l* 

STRUCT 

LOAo 

T 

RESE 

or  L 

OURI 
STAi 


T 
RCSC 

ceni 

MATC 

or  s 

ARCA 


uk«L  SMELLS 

INC  inecHANiesi 

RANSLATION  or  RUSSIAN 
arch;   DCriNITION 
OaCR  CRITICAL  LOADS 

NO  LOCAL  LOSS  or 

ILITT  or  THIN  SHELLS, 
AD-40S  07*  Olv. 

RANSLATION  or  RUSSIAN 
ARCm;    CONCCRnInC 
INCD  LOADING  or  A 
RIAL  DURING  DUCKLIMe 
HCLLS  IN  A  PLASTIC 


t» 


«D-40S  DOS 


DIV.  It 


STRUCTURES 
CREEP 

CREEP  INOUCEO  INSTAOILITV 
IN  STRUCTURES, 

A0-40S  7l»  DIV,   tt 

STRUCTURES 

DCP0RM4TI0N 

THEORETICAL-EIPERIMCNTAL 
CORRELATION  or  LARGE 
OTNAMIC  ANO  PCRMANCNT 
DEroRHATIONS  or  IMPULSIVCLT- 
LOADCD  SIMPLE  STRUCTURES, 

Ae-40S  lis  DIV,    II 

STRUCTURES 
ENGINEERING 

rEldco  continuous  PRAMCS 
ANO  Their  componcnts! 

ANALYSIS  or  OCAM-ANO-COLUMN 
SUOASSCMSLAGCS  IN  PLANAR 
MULTI-STORt  prames, 

A0.405  OOT  Olv,   la 

sttrene  plastics 
viscoelasticitt 

stress  rave  stuot  op 
the  ollational  response 
or  SOME  viscoclastic 

solids  (POLTCTHrLENE, 

polvmethtlmethacrtlaTe, 

POLTSTtRCNE I , 

AD.40S  a6s       DIV,  a* 

SUSJECT  INOEIINC 

MECHANICAL  PROPERTIES 

MECHANICAL  PROPERTIES 
DATA  CENTER  OPERATION 
ANO  OPANSION:   INFORMATION 
PROCCSSINC  STSTEM, 

AD-4aS  OIS  DIV.   ja 


SUSJECT  INOEIINC 
•ORO  ASSOCIATION 

ADAPTIVE  TECMNIeUCI  *S 
APrHED  TO  TEITUAL 
DATA  RETRIEVAL. 

A0-40f  a40       OIV.  ja 

SUSMARiNE  HULLS 

PiLAMENT  ROUND  CONSTRUCTION 

OPTIMUM  riLAHCNT  DIAMETERS, 
A0-401  t3i  Olv,    SI 

STNTACTIC-rOAM,   r ILAMINT-OOUNO 
BMPOSITE  PRESSURE  HULLS. 

AD-40S  *41  Olv.    at 


CD" 


It 


STRUCTURAL  SMELLS 
VIORATION 

ON  THE  VIBRATION  OP 
THIN  CYLINDRICAL  SHELLS 
UNDER  INTERNAL  PRESSURE, 

AD-40S  «?•  Olv, 


it 


SUIMARINC  MULLS 
•  CLOS 

ULTRASONIC   INSPECTION 
OP  T-JOINT  RELOS, 

AO-405  Hi  DIV,   a4 

SUOMINIATURE  ELECTRONIC  EOUIPMENT 
CERAMIC  CAPACITORS 

PRODUCTION  CNGInCCRING 
MEASURE  FOR  SUBHINIATURE 
TEMPERATURE- COMPENSATING 
eC»AM|c  CAPACITORS, 

A0-40S  BJ1  Olv.   a 

PRODUCTION  ENGINEERING 
MEASURE  FOR  SUBHINIATURE 
TEMPERATURE. COMPENSATING 
CERAMIC  CAPACITORS, 

AD-40S  BJJ  Olv,   • 

SUBSONIC  PLOR 

MATHEMATICAL  ANALYSIS 

TRANSLATION  OP  RUSSIAN 
RESEARCH,   PROBLEM  or 
»  STREAMLINED  PROPIlC 
IN  A  NEAR. SONIC  rLOR, 

A0-404  OJI  Olv,   « 

SUPERaEROOTNAMICS 
HEAT  TRANSFER 

HEAT  TRANSFER  To  A 
SPHERE  AT  THE  TRANSITION 
PROM  PREE  MOLECULE  rLOR, 

AD-40S  4a4  Olv,   • 


SUPERCONDUCTORS 
ALLOYS 

TRANSLATION  OP  RUSSIAN 
RESEARCH,   SUPERCONDUCTING 
ALLOYS  IN  THE  SYSTEM 
NB  — ZR, 

A0-40S  B«S  Olv.   it 

SUPERCONDUCTORS 

FERROMAGNETIC  MATERIALS 

BASIC  KCSCARCH  ON  PERROMAGNCT I C 
SUPERCONDUCTORS, 

Ae-40S  N««  DIV.   It 

SUPERCONDUCTORS 

TRANSITION  TEMPERATURE 

LOR  TEMPERATURE  PHENOMENA. 
TRANSITIONS  BETREEN 
NORMAL  AND  SUPERCONOUCTINe 
STATES  IN  THIN  riLNS 
ANO  RIRES, 

AD-404  004  DIV.   it 

SUPERC 

MYDR 

s 

SUPERS 
GAS 

T 
RCSC 
EOUA 
CONO 
IN  T 
I-  A 
CAS 
SPCC 


DOLING 
AZINC 

UPERCOOLINC  OP  MTDRAZINE. 
AD-40S  144  Olv.   R 

ONIC  CHARACTERISTICS 
rLOR 

RANSLATION  or  RUSSIAN 
ARCHI  BOUNDARY  LATER 
TIONS  AND  BOUNDARY 
ITIONS  roR  THEM 
ME  CASE  or  MOTION 

SLIGHTLY  RARCriCO 
alTH  SUPCRSONIC 

OS, 

AD-40S  BTl  DIV.   « 


■SUPERSONIC  PLICHT 

AERODYNAMIC  CHARACTCR t ST |Ct 

TRANSLATION  OP  RUSSIAN 
RCSCARCHI   APPROKIMATION 
OF  AERODYNAMIC  COCFFICICNTt 
OP  THIN  BODIES  or 
RCVOLUTION  MOVING  AT 
VERY  GREAT  SUPERSONIC 
SPEEDS. 

AD-40S  Jtr  Dl«i   « 

SUPERSONIC  rLOR 

AVIALLY  SYMMETRIC  rLOR 

rORMULATION  rOR  NACMINt 
COMPUTING  or  All-STHMCTRIC 
SUPERSONIC  rLOR. 

AO-404  003  el«.   « 

SUPERSONIC  PLOR 
BOUNOART  LATER 

BOUNDARIES  or  JETS 
rROM  HIGHLT  UNDER-EIPANDED 
NOZZLES  RITm  external 
PLOr, 

AD-AOB  oaa        Olv,   t 

SUPERSONIC  FLOB 

CYLINDRICAL  BODIES 

, SUPERSONIC  FLUTTER  OP 
A  CYLINDRICAL  SHELL, 
I.   GENERAL  THCORT, 

AD-AOS  ST?  DIV.   « 

SUPERSONIC  PLOR 

rLAT  PLATE  MODELS 

NEBS  OP  ACADEMY  OP 
SCIENCES  USSR,  TEChNOLOCT 
SECTION,  MECHANICS  ANO 
MECHANICAL  ENCINECRINC, 
»;»li  NO,  «|  SELECTED 
ARTICLES, 

AD-4if  Toj       Olv,  at 

SUPERSONIC  PLOS 
CAS  PLOR 

TRANSLATION  OF  RUSSIAN 
RCSEARCHI  INPLuCNCE  OP 
RAREFACTION  OF  SUPERSONIC 
PLOR  ON  READINGS  OP 
PROBES  or  TOTAL  PRESSURE, 

AD-40S  4ea       Olv.  « 

SUPCRSONIC  PLOR 

NUMERICAL  ANALYSIS 

CALCULATION  OP  NONLINEAR 
SUPERSONIC  CONICAL  PLORS 

•▼  THE  METHOD  or  Integral 

•ELATIOHS. 

AD-40S  aOR  Olv,   • 

SUPERSONIC  PLOR 
THERMODYNAMICS 

TRANSLATION  OP  RUSSIAN 
RESEARCHI  CALCULATION 

or  HEAT  rLuxcs  in  the 
PLOR  or  too  oirrcRENT 

supersonic  streams  AROUND 
A  ShOULOCR, 

AO-40S  7*0  Olv,   « 

SUPERSONIC  PLOR 

RIND  TUNNEL  MODELS 

STABILITY  CHARACTERISTICS 
OP  CONES  AND  CYLINDERS 
AT  LARGE  ANCLCS  OP 
ATTACK  AT  MACM  NUMBER 

a. 07, 

*e-4es  4*7       Olv,  « 

SUPPORTS 

ocsioN 

MYDRODTNAMIC  CHARACTER  1ST |e| 
OP  BASE-VENTED  ANO 
SUPERCAVITATINO  STRUTS 
rOR  MYDROrOIL  SMIPSI 
TEIT  AND  APPEnOIIEs. 

AD.40J  177  DIV     «| 

HYOROOYNAMIC  CHAR ACTCR I  ST | CS 
or  BASE-VCNYED  AND 
SUPCRCAVITATINC  STRUTS 
rOR  MYDROrOIL  SHIPSI 
ILLUSTRATIONS, 

AO-40S  17*  Olv,   Jl 

DESIGN  OP  BASC-VCNTEO 
STRUTS  rOR  HICH  SPEED 
HYDROFOIL  SYSTEMS, 

AO-40*  at  DIV,   II 

SUPPORTS 

RAOaR  TARCCTS 

RAOAR  CROSS  SECYION 
TARGET  SUPPORTS;    METAL 
COLUMNS  AND  SUSPENSION 
Devices, 

AD-404  laa       Olv,  a 
surpace-active  substances 

ErPECTIVCNESS 

oEtcrgencyi   micEllar 
relationships  op  an 

ANIONIC-NONIONle  SURPACTANT 
MIITURE. 

A0.40J  4BS  Olv,    IR 

INVESTIGATION  OP  SURPACE 
ACTIVE  AGENTS  ANO  OP 
SURPACE  EFFECTS  IN  A 
OIPPUSION  CCLL. 

AO-404  ORR  DIV,   tf 

SUSPENSION  OCVICKf 
GTRoteoPCS 

TRANSLATION  OP  RUSSIAN 
?;i«'!T|   SYROSCOPE  SUSPENSION 

DEVICE, 

AD-4es  aaj       oiv,  jo 

Suspension  devices 

hypersonic  rind  tunnels 

electromagnetic  suspension 

SYSTEM  roR  SPHERICAL 

nodels  in  a  hypersonic 
BIND  Tunnel, 

A0-401  *R4       eiv.  a* 


M-34 


•uspcnsion  Devices 
NACnCTIC  piclos 

OP :;«{???  i:s'!:i??;!?" 

AD-B04  OSR        olv.   y 

iUSPCNSiaN  OCvtCCS 
RADAR  TARCCTS 
_.."*»«■  CROSS  SCCTION 
TAHceT  SUPPORTS!   MtTAC 

oevieSs  *""  •M«'eNsioN^ 

A0.404  laa       01*.  • 

•aiTCMlNC  CIRCUITS 
CONTROL  fTSTCNS 

..  ?1**  OlACRAM  METHOD  OP  ANA 
OP  AN  ON-OPP  CONTROL  SYSTEM, 

A0-40J  tsj       OIV,  ia| 
•■1IJ21S«  CIRCUITS 

MAiNCTIC  CORES 

DCSICN  AND  ANALYSIS 

or  puLsce  magnetic 


LTISIS 


CORE    CIRCUITS, 
A0-40S    SRJ 


OIV, 


STNPOSIA 

ACR|Al  RARPARE 
„."*tE  or  AIRPORER  IN 
rj'ilS'"*  TACTICAL  HOOILITT 
t-    PAST  COIN  OPERATIONS, 

AD.40I  RBR  dIv.    IS 

STMPOSIA 
AUTOMATA 
...I?*"**-**'**  •'  RUSSIAN 

RCSEARCHI  PRoceceiNcs 

OP  INTERNATIONAL  STNPOStUN 

ON  THCORT  OP  RCLAT 

SVSTCNt  ANO  PINITC  AUTOMATA. 

AB-40i  40*  Olv.   ao 

STMPOSIA 

DISARMAMENT 

ROLE  OP  DISARnAnCNT 
IN  SOVIET  POLleVI 
A  MEANS  OR  AND  END. 

A0-40S  Rsa       Olv,  JO 

STHPOSIA 

ceoNONics 

SOVIET  NATIONAL  INCOME. 
AD-40J  4*1  Olv.   at 

SYMPOSIA 
LANGUAGE 

ROBOT  BRITINC. 
AO-404  017  Olv.   ja 

STMPOSIA 

LUNAR  PROBES 

ANYONE  POR  THE  MOON, 
Ae-40S  77*  4l,,   ,0 

SYNTHESIS 

ELECTRICAL  NETRORKt 

AN  EITCNSION  OP  OASHCR 
STNTNCSIS, 

Ao-AOi  Rao       DIV,  a 

■tstems  engineering 

aeronautics 

A  MATHEMATICAL  aPPOOACM 
POR  OPTIMUM  CHECKOUT 
DESIGN  CRITERIA, 

AD.40*  aa7       eiv.  t< 

SrSTEMS  CNCINEERINC 

ARTIFICIAL  INTELLISCNCC 

RCSCARCH  ON  STSTCHS 
OCSION  METHODOLOGY 

iSiVJ'  'i  k-t'^NINO  AUTOMATA 
DCSICN  NEthoOOLOCv, 

AO-40*  147  Olv.    ao 

STSTEfiS  ENGINEERING 

ATMOSPHERE  ENTRY 

RESEARCH  ON  SYSyEHS 

DESIGN  MCYHoDOLOCT. 

VOLUME  Jl  ADAPTIVE  INFERENTIAL 

MEASUREMENT  PROCCSSCS 

AND  THEIR  APPLICATION 

TO  RE-ENTRT  TRAJECTORIES, 

Ao-Aos  |4«       Olv,  ao 

SYSTEMS  ENCINEERINC 

CALCULUS  OP  VARIATIONS 
RESEARCH  ON  SYSTEMS 

DESIGN  METHODOLOGY, 

VOLUME  ai  CITENSIONS 

OP  CLASSICAL  CALCULUS 

OP  VARIATIONS  METHODOLOGT, 

AD-40S  140  DIV,    JO 

•^f.T?"!  ENGINEERING 
CUtDED  MISSILCS 

MISSILC  SYSTCMS  DIVISION 
VALUC  CNCINCCRINC, 

Ae-4os  i4a      ei«,  a* 

tVSTEMS  ENGINEERING 

STATISTICAL  ANALYSIS 

IN  ;;s?jsi'-i5;K:"»  "•^••^'" 

A0-4a4  0*4  Olv.    IS 

TAOLCS 

THERMOOTNANICS 

INTERPOLATIONS  or  INPCRPCCT 
AIR  THERMODYNAMIC  DATA 
AT  CONSTANT  CNTROPT. 

AD.ROf  R7I  Dl»,   as 

TACTICAL  A|R  COMMAND 

MANAGEMENT  CONTROL  SYSTEMS 

INVESTIGATION  OP  THE 
MANAGEMENT  CONTROL  STSTEM 
or  THE  STRATEBIC  A|R 
COMMAND, 

Ao-Aos  RSA  eiv,      la 
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TANTALUM 

ABBOMPTION  SPeCTRUN 

COMPARATIVE  CHARACTERISTICS 
OP  THE  SPeCTROPHOToMETRIC 

xeTMOos  or  loeNTirriNO 

TANTALUM  ANO  NIOBIUM. 

11.  APPLICATION  OP  ORGANIC 
RCACENTS,    TRANSLATION 
OP  RUSSIAN  RESEARCH. 

AO-401  000  Olv,   R 

TANTALUM  CAPACITORS 

NANuPACTURINC  MCTHODS 

PRODUCTION  CNSInCCRINO 
HCAtURC  POR  IMPROVCB 
•CLIABILITV  OP  SOLID 
CLCCTROLTTe  TANTALUM 
CAPACITORS. 

AD-Aos  aaj       DIV.  a 


»*;«T  DISCRIMINATION 
RADAR 

,  TARCCT  RCSOLUTIONI 
OP  MODCRN  RADAR  AND 
PUNDAMCNTAL  LIHITB. 

AD-40S  aai 


CAPABIklTleS 


OIV.   * 

TCACMlNO  MACHINCS 

INSTRUCTION  MANUALS 

OTC  OUCRY  LANGUACC. 
VOLUMC  IV,    THE  OPERAtlON 
ANO  CAPABILITY  OP  THE 
COHPUTER  RETRIEVAL  PROORAMS. 

AD-40S  JRO  DIV,   It 

otc  ouert  language, 
volume  i,  preprocram-hob 
to  use  the  ouert  language 
self-Instructional  course. 

AO-AOf  J»R  Olv,    It 

,  OTC  OUCRY  LANGUAGE, 
VOLUME  II.   AN  INtRoOOCTION 
TO  THE  R7JL  SYSTEM, 

A0-40S  JR7  Olv,   II 

OTC  OUERY  LANGUACC, 
yOLUHE  III,    THE  OPERATION 
AND  CAPABILITY  OP  THE 
COMPUTER  RETRIEVAL  PROGRAMS, 

Ao-4of  jss       Olv,  aa 

TELCMETERINC  ANTENNA* 
IMPEDANCE  MATCHING 

AUTOMATIC  IMPCDANCe  MATCHER, 
AD-AOS  ISO  DIV,   a 

TELCMETERINO  ANTENNAS 
SOUNDING  ROCKETS 

DESIGN  OF  MODEL  S.ONO 

ANO  a, Oil  euAORALOor 

ANTENNAS, 

AO-404  OBO  DIV.   a 
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NONtMILITARY  AND  OLDER  MILITARY 
RESEARCH  REPORTS 


•Descriptors  maiiced  with  an  asterisk 
are  included  in  the  subject  index. 

2.  Astronomy,  Geophysics  and 
Geography 


AD-ase  801        DiT.  a.  ao 

OTS  Prices:  HC  $1.00/MF  $0.50 

MaMachiia«tU  Inat.  of  Tech.,  Cutdaridge. 

APPLCATION  OF  WEATHER  RADAR  TO  FALLOUT 

PREDCTION.  11 

Quarterty  technical  rapt.  no.  17,  il||ftr-31  May  82, 

by  Pauline  M.  Austin.    IS  Jun  82,  aip 

Contract  OA38  039ac75030,  Pxx>J.  3A99  07  001  01  08 

Unolasslfled  r^mrt 

See  also  AO-asa  oas 

Descriptors:  (•Nuclear  wqilostoM,  RatUoaetlve  fallout). 
(*RadioactiTe  fallout.  Meteorolotlcal  radar),  (•Mete- 
orological radar.  Radioactive  ts^out),  Pracipltation, 
Storms.  Meteorological  InstrumMts,  Data  prooessiiw 
systems. 

Because  of  an  unusually  dry  sprli^  data  wera  »wMw 
infreqpientty  during  the  past  quarttr.  Only  six  good 
storms  wera  recorded;  these  iadnted  two  cases  of 
thundentorms  with  hall.   Prograsa  in  instrumentaticw 
has  been  excellent.   DeTioes  tor  quantizatloD  of  the  out- 
put from  the  delay-liae  integrator  and  for  the  simul- 
taneous di^ay  of  several  Intensitgr  levels  have  been 
completed  and  tested.   They  ara  raady  to  be  incorpo- 
rated into  the  system  tor  routine  observations.   An 
AN/CPS-9  radar  has  been  received  and  stored. 
MeanwhUe  the  Rm  display  wlU  be  used  with  the 
SCR-815-B  radar.  Woric  is  oontlnutng  on  reduction  of 
intensity  contour  daU  to  digital  torn  and  on  analysis 
of  the  vertical  structura  of  storma.   Computatiooa  con- 
cerning the  diqwraion  of  the  radiowctive  cloud  trom  a 
lOKT  detonation  in  various  wind  fields  ara  nearly  com- 
plete.  We  expect  to  resume  consideration  of  a  megaton 
detonation  during  the  coming  quarttv.   (Autlior) 


AD-44a437 
OTS  Prices: 


DlT.   a.  8,  14 
HC  ll.OO/MF  $0.50 


Foraign  Tech.  Div.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohto. 

TEST  RESULTS  OBTAINED  WITH  A  80-CM  PARABOLC 

MIRROR  (ANIS  THE  PROBLEM  OF  SELECTfNO 

MIRROR  MATEIUAL  AND  THE  POBBIBILrry  OF  USmO 

CERAMICS  FOR  MIRRORS, 

by  shih-ohlag  Yang  and  Te-p'ei  U.   3  Jun  84,  a4p 

FTD  TT84  170,  TT  84  711M  1 1 

Unclassified  report. 


Edited  trans,  of  T'ien  Wen  Hsueh  : 
Repuhlic)  l»8a,  V.  10,  no.  1,  p.  Zi~i 


(Chinese  Pec^le's 


Descr^tton:  (*Ceramlc  material^;  Mirron),  (n%le- 
■oopes.  Mirrors).  (*Mlrron,  Pantelic  bodies), 
AatPOBomy,  Optical  equipment.  Reflectors,  Optical 
glass,  fturfHws,  Coatings,  Test  mMbods.  Tbarmal 
oooduotlvlty.  China. 

The  test  methods  used  in  repolishli^t  the  800-miUimeter 
parabolic  mirror  for  the  telescope  built  at  Nankli«  in 
1W8  ara  described.  The  compensatton  shadow  method 


1-4 


was  used  as  a  worlcing  method,  while  quantitative  ex- 
aminations were  made  by  a  visual  method  using  an  ocu- 
lar and  the  Hartmann  pliotographic  procedure.   A 
photograph  of  the  compensation-set  up  shadow  patten 
is  presented.   The  results  of  quantitative  tests  ara 
also  given.   The  paper  sets  forth  requirements  to  be 
met  by  mirror  materials,  the  Matsutov  coefficient, 
and  w  for  evaluation  of  materials  as  regards  temper- 
ature strains  and  relative  mirror  weight.   The  proper- 
ties of  poroelain,  and  tlie  possibility  of  using  porcelain 
mirrors  are  examined.   Ttie  preliminary  results  of 
experimentation  with  such  a  mirror  are  set  forth. 
(Author) 


PB-188  101  DlT.   a,  30 

OTS  Prices:  HC  fl.OO/MF  $0.60 


Coast  Ouard.  Washington.  D.  C. 
COAST  GUARD  OCEANOGRAPHY. 
Progress  rept. 
15  Aug  63.  lap 


Unclassified  report 


Deacr4;>lon:  (*Oceanology,  Coast  Guard  Researoh), 
(•Coast  Guard  Researoh,  Oceanology),  Marine  meteor- 
ology. Radioactivity,  Ice,  Ocean  waves.  Lakes,  Oceans, 
Oceaaographic  vessels. 

These  pages  are  intended  to  summarize  the  accon4>ll8h- 
ment  and  progress  of  the  Coast  Guard  in  oceanographic 
researoh  since  that  function  was  added  to  the  Coast 
Guard  statutory  mission  by  congressional  act  on 
6  October  1961.   The  ensuing  two  years  have  been  a 
planning  and  drafting  stage  which  is  rapidly  drawing  to 
a  close.   The  purpose  of  this  report  is  to  review  this 
stage  in  preparation  tor  the  years  ahead.  (Author) 


PB-188  lOa  Div.   a,  38 

OTS  Prices:  HC  $1.00/MF  $0.75 

Owens  Valley  Radio  Observatory.  Calif,  bat.  of  Tech.. 
Pasadena. 

MEASUREMENTS  OF  THE  FLUX  DENSITY  OF 
DISCRETE  RADIO  SOURCES  AT  DECIMETER  WAVE- 
LENGTHS. 

by  Kenneth  I.  KeUemuum.   1983,  aSp 
Contract  Nbnraao  19 

Unclassified  report 

ObMrvations  of  the  Owens  Vslley  Radto  Observatory, 
1983—11 

Descr^itora:  (•Electromagnetic  fields.  Extraterrestrial 
radio  waves),  (•Extraterrestrial  radio  waves.  Electro- 
magnetic fields).  Ultrahigh  frequency.  Interfbrometera, 
Astrooomlcal  obMrvalories,  Antenna  feeds.  Errora. 
NolM  (Radio),  Res<dutlon.  Gain.  Stan.  Astronomical 
data,  Measuremmt. 

A  series  of  measurements  of  ths  relative  flux  density  of 
discrete  radto  sources  wera  made  at  475,  710,  958. 1430. 
and  3841  Mc/s,  using  a  two-«lement  interferometer. 
The  flux  density  scale  at  each  frequency  was  fixed  fay 
referring  these  relative  Intensities  to  a  series  of  call- 
bratton  souroes  whose  qiectn  wera  raasonaUy  well 
determined.  A  complete  list  of  the  measured  flux 
deoslttes  is  given  with  a  description  of  the  wqwrimental 
technlqpie  and  a  discussion  of  the  souroes  of  error.  At 
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each  frequency  the  aaoertaintles  in  the  relative  flux 
densities  are  typically  between  Atb  and  ten  per  cent. 
Because  of  the  similar  observing  and  reduction  tech- 
nique employed  at  each  frequency,  the  results  form  an 
especially  self-coasistent  set  of  data,  which  Is  well 
suited  for  studies  of  radio  spectra.   (Autfaoi) 
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Unclassified  report 

Descriptors:  (*Scientiflc  personnd.  USSIQ. 
(* Astronomy,  Scientific  personnel),  (*Gec^>iiyslc8, 
Scientific  personnel).  (* Astronautics,  Scientific  person- 
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These  lists  of  Soviet  scientists  and  brief  items  of  inlbr- 
mation  on  their  affiliations,  professional  fields,  and 
research  interests  have  been  compUed  from  scientific 
Joumsls  and  other  related  publications  during  the  period 
1960-1964.   The  information  may  be  useful  to  scientists 
and  others  who  have  occasion  to  attend  international 
acientlflc  conferences  or  serve  on  committees  of  inter- 
national  organizations  in  the  fields  of  astronomy  or  the 
geophysical  or  ^pace  sciences. 
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DEVELOPMENT  OF  AN  ANALYTICAL  METHOD  FOR 

MEASURING  THE  HYDROCARBON  CONTENT  IN  WATER. 

Research  and  development  progress  rept. 

by  Mar)orie  A.  Phillips.  William  R.  Holden, 

Edgar  W.  Albaugh,  William  E.  McKinstry,  and 

Harold  A.  Sweeney.   Nov  64,  104p 

Cootracto  OSW14  01  001  204;  OSW14  01  0001  344 

OSW  PR115 

Unclassified  repozt 

Descriptors:  (*Sea  water.  Desalination),  («Hydrocar- 
bons.  Chemical  analysis),  (*Desalination,  Coolants), 
Water  supplies.  Impurities,  Gases,  Butane,  Alkenes, 
Test  equipment.  Design,  Hydrogen,  lonizatton. 

An  analytical  method  was  developed  for  monitorii^  the 
propane  content  of  the  potal>Ie  water  and  etfiuent  streams 
from  the  Koppers'  Hydrate  Process  for  the  desalination 
of  sea  water.   This  method  is  capable  of  determining 
propane  in  water  over  the  range  of  0.05  to  2.0  ppm.  by 
weight.  It  is  applicable  also  to  the  determination  of 
Freon-12,  imder  consideration  for  use  in  Koppers' 
Hydrate  Process,  and  to  the  determination  of  n-butane, 
isobutane,  and  t>utene-l,  compounds  under  considera- 
tion as  working  fluids  for  freezii^  processes  for  de- 
salination.  Utilization  of  a  gas  strippii^  unit  in  con- 
'^mction  with  a  hydrogen  flame  ionization  detector 
frees  this  metiwd  from  Interference  from  salts,  from 
otlier  organic  matter  normally  present  in  the  sea 
water,  and  from  the  water  itself.   A  prototype  unit  was 
designed  and  tested  under  pilot  plant  oondltfons.   (Autlvi) 
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HEAT  TRANSFER  AND  CORROSION  CHARACTERISTICS 

OF  CAPILLARY  FLUTED  ALUMINUM  TUBES. 

Final  engineering  rq>t.' 

by  E.  L.  Kumm.    Oct  64,  96p   GT-7254-R4 

Contract  14  01  0001  362 

OSWPR103 

Unclassified  report 

Descriptors:  (* Aluminum,  Corrosion  inhibition),  (*Heat 
transfer.  Aluminum),  Sea  water.  Desalination,  Water 
suppUes,  Distilling  plants,  Evaporators,  Heat  ex- 
changers. Condensers  (Llquefiers),  Coatings, 
C^>lllaTy  tubes.  Costs. 

The  studies  reported  here  are  aimed  primarily  at  the 
vapor-compression  distillation  sallne-vater  conversion 
ssrstem  using  thin-film  evaporation  which  can  approach 
the  tlieoretical  ideal  of  minimum  work  In  obtaining  pure 
water.   Smaller  temperature  differentials  and  less  com- 
presston  work  is  required  if  the  thin-film  evaporation  at 
almost  constant  pressure  is  used  ratlter  than  forced  con- 
vectfon  to  a  liquid  wUch  is  then  allowed  to  evaporate  in 
a  regton  of  lower  pressure.   The  basic  problem  with 
thin-film  evt^xiration  is  concerned  primarily  with  the 
formation  and  maintenance  of  the  thin  film  without  de- 
terioration over  the  heat-transfer  surface.    Ebullition 
or  boiling  in  a  liquid  film  inside  a  tutw  can  cause  salt 
deposits  and  corrosion,  as  well  as  reduce  heat  transfer 
to  the  fluid.   NevertlielesB,  some  equipment,  such  as 
the  LTV  evaporator,  apparently  operates  with  boiling 
In  the  falling  film  or  liquid.   <AutlK>r) 
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UNDERWATER  SOUND  EQUIPMENT  V.    INSTRUMENTS, 

ATTACK  AIDS  AND  MISCELLANEOUS  ORDNANCE. 

Summary  technical  rept,.  vol.  18. 

1946.  declassified  2  Aug  60.  315p  STR-6-18 
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Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Sonar  equipment.  Antisubmarine  fire 
control  systems),  (* Antisubmarine  fire  control  sys- 
tems. Fire  control  system  components),  (•Ordnance. 
Antisubmarine  warfare).  Monitors,  Eclio  ranging. 
Simulators,  Underwater  ordnance,  Antlsut>marine 
weapon  projectors.  Antisubmarine  ammunitfon.  Shlp- 
bome.  Airborne,  Marker  lights.  Floats,  Water- 
activated  batteries.  Sea  water. 

CONTENTS: 

The  Sound  Gear  Monitor;  The  Dynamic  Monitor;  The 
Overside  Noise  Monitor;  Sliipboard  Instruments:   I; 
Shipboard  Instruments:  ll;  Echo-Repeating  Equipment; 
Attack  Plotters:  Attack  Directors;  Automatic  Controls; 
Ordnance:  Sea  Mailcers;  Sea-Water  Batteries. 
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7.  Electrical  Equipment 
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INVESTIGATIONS  OF  NEW  SOLAR  REGENERATIVE 
FUEL  CELL  SYSTEMS. 
Final  progress  rept.  for  16  Mar  61-14  Mar  62, 
by  John  J.  Rowlette.   24  Mar  62,  120p   EOS-1720 
Coatraot  DA36  039SC87425.  ARPA  Order  80  61 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  wiU  be  made  from  the  best  avaUaUe  copy. 

Descriptors:  (•Solar  cells,  Fuel  ceUs),  («Ftiel  ceUs, 
Solar  cells),  (•Energy  conversion.  Solar  radiation), 
Photochemistry.  Thermochemistry.  Thermodynamics, 
Thermionic  converters,  Deconqmsition,  Hydrogenation, 
Halogen  compounds.  Oxides.  Chlorates,  lodatos.  Sul- 
fates, Nitrates.  SUicates.  Cyanides,  Borates.  Organic 
compounds.  Inorganic  compounds.  Iodine,  DlMoolation. 

Solar  energy  oonversioo  is  examined  from  the  stand- 
point of  Aiel  cells  regenerated  eithey  photoohemically  or 
thermally.   The  conclusion  is  reached  that  very  few 
photochemical  reactfons  known  at  present  are  suitable 
tor  solar  energy  converston.   An  exception  appears  to 
be  reactfons  based  on  the  photo-dissociation  of  iodine. 
A  set  of  criteria  is  suggested  tor  evaluating  chemical 
systems  for  use  in  thermally  regeneraUve  fuel  cells, 
and  some  of  these  criteria  are  then  applied  to  several 
classes  of  compounds.   The  theoretical  maximum  effi- 
ciencies are  determined  by  the  temperature  limiU 
and  heat  ci4)acities.   By  this  criterion  alone  it  would 
appear  that  a  large  number  of  chemical  systems  would 
be  suitable  for  thermal  energy  conve(rston,  but  the 
■ppUcation  of  the  other  criteria  eliminate  most  of 
these  from  consideration.   A  kinetics  analysis  indi- 
cates that  for  most  systems  dissociator  reaction  rates 
should  offer  no  dlfficulUes,  but  in  the  absence  of  more 
eiqierimental  data  no  conclusions  are  drawn  concern- 
ing electrochemical  rates.   (Author) 
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tlBOlaaslfled  report 

Also  available  from  Louisiana  State  Iftiv.,  $2.50. 

Descriptors:  (•Negative  resistance  ctrcuite.  Analysis), 
Oscillators,  Relaxatfon  oscillators.  Amplifiers,  Noise 
(Radio),  Transistors,  Generators,  Models  (Simulattons), 
Mathematical  analysis.  Equations. 

Negative  resistance  may  be  defined  by  a  driving-point 
characteristic  which  satisfies  the  relationship.  dv/dl<0. 
This  condition  Implies  an  increasing  csrrent  for  a 
decreasing  voltage  over  some  range  of  operation.   This 
paper  is  a  general  study  of  the  fundamental  concepts  of 


negative  reslstaooe  and  of  the  elemente  and  devioes 
which  e^ilbit  this  property.  It  is  shown  that  negative 
resistance  may  be  used  to  explain  the  matbematioal  X9~ 
ipilrements  for  sustained  osclllatton,  as  well  as  the  cor- 
relation between  passive  and  active  networks.    For 
oscillation  to  occur,  negative  resistance  is  necessary 
to  nullify  tlte  positive  resistance  encountered  within 
every  resonant  networiu   In  this  respect,  the  negative 
resistance  may  be  thought  of  as  contributing  the  neces- 
sary energy  for  oscillation.   This  study  also  presente 
a  new  current-oontroUed  negative  resistance  device 
whose  salient  characteristic  is  the  generatton  Of  a 
relatively  linear  region  of  negative  resistance  irtdch 
is  symmetrical  about  the  voltage  abscissas  and  hence 
recpUres  no  d-c  biasing  to  stabilise  a  quiescent  con- 
dltton.  The  devfoe  therefore  eidiiUte  a  bUateral  charac- 
teristic with  respect  to  a-c  signals.   Design  criteria  tor 
negative  resistance  bilateral  amplifiers  and  two-terminal 
oscUlators  are  given  as  are  the  eqaattoos  resting  gain, 
noise,  and  stabUlty.  (Author) 
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STUDY  OF  INTEGRATED  CRYOGENIC  FUELED  POWER 
GENERATING  AND  EVIRONMENTAL  CONTROL  SYS- 
TEMS.  VOLUME  n:  CRYOGENIC  TANKAGE  INVBSTI- 
QATION, 

by  C.  W.  Spleth.  Nov  61,  388p 
Contract  AF33  616  7508,  ProJ.  3145,  Task  30328 
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Unolasslflsd  report 

Prepared  on  subccmtraot  by  Beech  Aircraft  Corp., 
Boulder,  Colo.   LeglbiUty  of  this  document  is  in  part  un- 
satisfactory. Reproductton  will  be  made  from  best 
available  copy.  See  also  AD-270 .471. 

Descr^jytors:  (•Msnned  spacecraft,  AuzUiaiy  power 
■yBtems),  (* Auxiliary  power  systems.  Manned  spaos- 
craf^,  (♦Tanks  (Containers),  Ciyogenlos).  Storage, 
Prap^ant  control,  Wei^.  Pressure,  Hydrogen, 
Cteygeo,  Liquified  gases.  Thermal  insulation,  Perform- 
■Dce  (Engineering),  Heat  exchangers.  Design,  Control 
systems. 

This  document  r^wrts  technlccJ  lata  pertaining  to  stor- 
ing and  expelling  cryogenic  flul^  for  auxiliary  power 
systems  suitable  for  use  'r  manned  space  vehicles. 
Parametric  weight  and  size  studtes  were  made  with 
coosideratfon  of  the  prxq^ellant  fluids  in  ovororitlcal 
and  subcritfoal  pressure  coaditioos.   H2  and  02  tank 
systems  designs  are  presented  for  ovenritlcal  and 
subcrittcal  pressure  condittons  for  a  specific  6.5-  hour 
orbit  mission.   Advantages,  disadvantages,  rellabUity, 
and  detailed  weight  calculations  are  reported  for  each 
respective  system.   Testing  to  determine  response 
times,  heat  required  to  oqwl  H2  propeUaot.  flow  rate, 
and  tank  pressure  control  resulted  in  satisfactory  per- 
formance that  closely  agreed  with  predicted  theoreti- 
cal calculattons.  Quick  dlsconnecto  were  also  tested 
at  LIU  temperatures,  with  satisfactory  resulte.   FlnaUy, 
breadboard  specifications  are  prepared  tor  the  t«nv 
aystem  to  be  designed  and  fabricated  in  the  Phase  n 
continuation  of  the  project.  (Author) 
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STUDY  OF  INTEGRATED  CRYOGENIC  FUELED  POWER 
GENERATING  AND  ENVIRONMENTAL  CONTROL  SYS- 
TEMS.  VOLUME  rv.   ENVIRONMENTAL  CONTROL 
AND  ATTITUDE  CONTROL  STUDIES, 
by  A.  Knights,  A.  Jennings,  and  M.  Forte.   Not  61,  Slip 
Contract  AF33  616  7S08,  Pro].  3145,  Task  30328 
ASD  TR61  327  V4 

Unolassiflad  rvpoH 

Legibility  of  this  document  in  in  part  unsatisfactory. 
Reproduction  will  be  made  from  best  available  copy. 
See  also  AD-270  474. 

Descriptors:  (*Manned  spacecraft,  Control  systems), 
(*Control  systems,  Manned  spacecraft).  Stabilization 
systems.  Attitude  control  systems.  Cryogenics,  Aux- 
iliary power  plants.  Temperature  control.  Heat  ex- 
changers. Coolants,  Humidity,  Cartwn  dioxide.  Oxygen, 
Hydrogen,  Weight,  Liquified  gases,  Propellants. 

This  study  investigates  methods  for  Integration  of 
environmental  control  and  attitude  control  functions 
with  tlie  spsce  vehicle  auxiliary  power  system.    Environ- 
mental control  is  achieved  by  dissipation  of  personnel 
and  equipment  beat  loads  In  the  cryogenic  propellants 
prior  to  combustion.   Attitude  control  Is  accomplished 
by  extracting  propellant  from  the  power  unit  propellant 
supply  system.    Several  arrangements  are  analyzed 
for  each  control  function.   The  analysis  indicates  that 
an  intermediate  coolant  circuit  between  the  heat  sources 
and  the  ultimate  cryogenic  heat  sink  is  required.    Gas- 
eous of  liquid-gaseous  heat  transport  means  are  com- 
parable to  serve  this  purpose.    For  mission  duration 
under  40  hours,  humidity  and  carbon  dioxide  control 
within  the  personnel  environment  are  best  accomplished 
using  non-Integrated  techniques.    Integration  of  the  re- 
action control  system  is  Intimately  related  to  the  par- 
ticular thrust  level  and  total  impulse  requirement,  the 
frequency  and  duration  of  the  pulses,  and  the  type  of 
prime  mover  employed.   In  general,  applications  which 
require  high  thrust  level  with  long  duration  pulses  will 
preclude  integration  in  the  over-all  power  generating 
and  environmental  control  system.   (Author) 


13.  Installations  and  Construction 


mum  brine  heater  outlet  temperature  for  combination 
water-power  plants  is  shown  to  be  below  300F.   Heat 
and  material  balances  for  optimized  configurations, 
and  capital  cost  estimates  were  developed. 
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STUDY  OF  MULTI-PHASE  EJECTORS  FOR  FREEZING 

PROCESS  DESALINATION  SYSTEMS. 

Research  and  development  progress  rept., 

by  Clarence  A,  Kemper,  George  F.  Harper, 

S.  William  Gouse,  and  John  H.  Leigh.   May  64,  72p 
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Descriptors:  (*Sea  water.  Desalination).  CDesallnation, 
Refrigeration  systems).  Water  Bi^plies,  Freezing, 
Thermodynamic  cycles.  Evaporation,  Ice,  Separatloo, 
Coolants,  Butane,  Pumps,  Friction,  Irrerersible 
processes. 

A  theoretical  study  was  made  of  freezing  process  Multi- 
ple-Phase Ejector  (MPE)  desalinaUon  systems.   To 
establish  a  baseline,  an  ideal  reversible  freezing  proc- 
ess desalination  system  was  compared  to  the  ideal 
direct  contact  freezing  MPE  desalination  system  and  the 
ideal  flash  evaporation  freezing  MPE  desalination  sys- 
tem.  The  results  indicate  a  work-input  of  2.56  Btu  per 
Ibm  of  fresh  water  for  the  ideal  flash  evaporation  sys- 
tem, a  work-input  of  2.63  Btu  per  Ibm  of  fresh  water 
for  the  ideal  direct  contact  freezing  system,  and  a 
work-input  of  2.29  Btu  per  Ibm  of  fresh  water  for  the 
ideal  reversible  freezing  system.   When  irreversi- 
bilities due  to  ice-brine  separator  InefRciency,  pump 
inefficiency,  and  viscous  friction  in  the  MPE  are 
introduced  Into  the  systems,  the  results  indicate  that 
the  direct  contact  freezing  MPE  desalination  system 
requires  a  total  work-input  of  8.7  Btu  per  Ibm  of 
fresh  water  produced  when  operating  with  a  sea  water 
temperature  of  70F,  an  ice-brine  separator  efficiency 
of  0.90,  a  butane  condensing  temperature  of  70.5F  and 
with  MPE  mixing  section  diameters  of  1.5  inches 
which  corresponds  to  a  plant  capacity  of  approximately 
900  QPD.  (Author) 
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Bechtel  Corp.,  San  Francisco,  Calif. 

COST  STUDIES  OF  LARGE  MULTI-STAGE  FLASH 

SALINE  WATER  CONVERSION  PLANTS. 

Research  and  development  progress  rept. 

Oct  64.  398p 
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Unclassiiled  r^wrt 

Descr^itors:  (*Sea  water.  Desalination),  (*Deaalinatlon, 
Optimization),  Electric  power  production.  Water  sup- 
plies. Economics.  Costs,  Evaporators.  Design,  Heating, 
Steam,  Construction.  Materials,  FeasibiUty  studies. 

A  Study  was  made  to  determine  the  extent  to  which  the 
costs  of  converting  sea  water  to  fresh  water  could  be  re- 
duced as  a  result  of  (1)  increasli^  the  scale  of  oper- 
atloas  to  a  very  large  size  and  (2)  using  exhaust  steam 
from  a  gas-fueled  power  generating  station  to  Bvpplj 
beat.   The  conversion  plant  design  concerned  is  of  the 
multi-stage  flash  evaporation  type.    It  was  found  tliat 
water  costs  could  be  reduced  about  20%  when  condition 
(2),  above,  is  realized;  and  that  an  Increase  In  operating 
capacity  from  50  million  gal/day  to  150  million  gal/day 
could  effect  a  24%  reduction  in  water  costs.  The  optl- 
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MATERIALS— CERAMIC  BONDED  SOLID  FILM 

LUBRICANTS— EFFECTS  OF  IRRAOLKTICm  AND 

HIGH  TEMPERATURE  ON. 

Test  data  memo,  for  1  Apr-1  Oct  62, 

by  J.  W.  Head.   23  Oct  62,  13p   FTDM-3063 

Cootraot  AF33  687  11214 

Unclassified  report 

Descriptors:  (*Lttbrlcants,  Radiation  damage), 
(^Radiation  damage.  Lubricants),  Films.  Molybdenum 
compounds.  Sulfides,  Lead  compounds.  Boron  com- 
pounds. Oxides,  Calcium  compounds.  Fluorides, 
Graphite.  Sodium  compounds.  SUicates.  Cermets, 
Bonding.  Wear  resistance.  Life  expectancy.  Friction. 
Solids.  High  tenqwrature  research.  Materials. 

An  investigation  was  made  of  tlw  effects  of  exposure  to 
nuclear  reactor  radiation  on  wear  life  characteristics  of 
three  ceramic  hooded  solid  film  lubricants.   Wtoar  life 
determinations  to  be  made  at  3  dUterent  tMnperatuzvs. 
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Descriptors:  (•Body  fluids,  Condiuotirity),  (^Tissues 
(Biology),  ConducUvlty),  Thermal  conducUvity.  Elec- 
trical conductance.  Blood,  Urine,  Stomach.  Secretton, 
Enzymes,  Bovlnes.  Biophysics.  Cryogenics.  Muscles, 
Medical  equipment,  Temperature  sensitive  elements. 
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The  report  describes  research  on  ttiermal  and  electrical 
conductivities  of  biologloal  fluids  aad  tissues  for  the 
period  April  1,  1963  to  March  31,  1064.   A  literature 
search  on  thermal  and  electrical  oonductivlty  of  biologi- 
cal fluids  and  tissues  and  on  the  teohniques  utilUed  in 
the  cryogenic  cooling  of  biological  aiatertals  was  coo- 
ducted.   Analytical  studies  have  been  initiated  which 
will  make  it  possible  to  esttmate  or  establish  the  con- 
trolUng  variables  of  thermal  and  electrical  conductivi- 
ties of  btologlcal  fluids  and  tissue;  the  results  are  to 
be  used  to  correlate  more  effectively  the  experimental 
measurements  being  obtained.   An  existing  thermal 
oooduothrity  apparatus  was  noodified  and  heat  meters 
and  specimen  cells  for  the  system  were  fabricated. 
Absolute  thermal  conductivity  measurements  were  ob- 
tained tor  human  blood,  beef  muscLe,  gastric  Juice  and 
urine.  Cooductlvity  measurements  for  water  were 
determined  with  the  apparatus  durti«  the  course  of  the 
'experiments.  A  Sunderman  cooducrttvlty  apparatus 
was  prepared  for  electrical  conductivity  measurenoents 
of  btologlcal  fluids.   A  Wbeatstone  conductivity  bri^ 
and  constant  temperature  t>ath  facility  were  also 
oonstruoted.   (Author) 
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ttiterest  In  pharmaoologtoal  studies  on  irradiated  Bnimaii^ 
has  ccosiderably  Increased  In  recent  years.   Pertinent 
investigations  may  be  divided  into  two  groqps:  (a)  studies 
undertsken  from  the  point  of  view  of  experimental  therapy 
in  order  to  counteract  the  lethal  efNct  of  total  body  irra- 
diation, and  (b)  studies  undertakao  la  order  to  elucidate 
the  mechanisms  of  the  btologtoal  eflscts  of  irradiation 
by  a  pharmaoologtoal  analysis.   In  order  to  facilitate 
studies  in  this  field  two  main  lines  of  appn>aoh  in 
pharmaoologtoal  studies  utUizing  tk*  lethal  effect  of 
X-rajrs  produced  in  total  body  irraltatloo  are  sug- 
gested: (a)  use  of  various  drug  con^^ntrattons  with 
ooe  X-ray  dose,  preferably  a  dose  dose  to  the  LD50 
lor  14  days  for  the  particular  animal  speotos.  (b)  the 


use  of  one  drug  concentratton  wlt|i  at  least  two  radi- 
atton  doses  representing  a  mid-lethal,  low-lethal,  or 
hlgii-Iethal  range.  Preliminary  data  concerning  ttie 
effects  of  desoxjrriboouoleic  and  ribonucleic  acid  as 
well  as  those  of  a  spleen  extract  on  the  radiation  in- 
duced mortality  in  mice  are  given  in  order  to  demon- 
strate the  practical  appltoatton  of  the  procedures  out- 
lined in  this  paper.   (Author) 
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In  order  to  clarify  tbe  role  of  phystologlcal  sodium  chlo- 
ride injections  in  pharmacolo^cal  studies  on  irradiated 
animals,  the  investigations  rqnrted  in  this  pE4>er  have 
been  undertaken  and  the  following  resulte  have  been  ob- 
tained: (1)  Daily  injecttons  of  0.3  cc.  of  0.9  per  cent 
NaCl  solution  into  mice  of  22  g  ^  15  per  cent  body  wei^ 
stibeequent  to  tbe  exposure  to  X-ray  doses  representing 
the  LD60/14  days  and  LD30/14  days  for  periods  of  14 
and  6  days  respectively  caused  a  delay  in  tbe  develop- 
ment of  the  mortality  produced  by  tliese  X-ray  doses. 
(2)  While  the  14-day  administration  of  saline  did  not 
materially  change  the  X-ray-induced  mortality  rate. 
6-day  administration  resulted  in  a  statistically  signlfi- 
csnt  decrease  of  the  mortality  rate  in  mice  exposed  to 
the  LD60/14  days.   (3)  The  saline-induced  change  of 
X-ray  mortality  was  also  reflected  in  the  weight  curve 
of  the  animals.   (4)  The  resulte  obtained  in  thte  study 
indtoate  that  saline  cannot  be  considered  as  an  inert 
agent  in  pharmaoologtoal  studies  on  irradiated  animals 
under  all  clroum stances.   TUs  has  to  be  kept  in  mtnrt 
if  and  when  the  effect  of  a  certain  chemical  dissolved 
in  saline  Is  used  for  a  study  of  Ito  effect  on  radlattoo- 
induoed  mortality.  (Author) 
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In  the  study  of  the  effecte  of  drugs  oo  X-ray-lnduced 
mortaUty  of  experimental  animals,  the  use  of  the  oral 
route  is  preferable  in  many  tostances  to  the  admlnlstra- 
tton  by  injectton  because  of  the  increased  bleeding  tend- 
ency exhibited  Igr  some  of  the  laboratory  fntmaip    From 


S-5 


this  point  of  view  the  preaoDt  stody  bam  beco  undertaken. 
The  drlnUns  haUts  of  guinea  pigs  were  studied  in  cider 
to  ascertain  the  amount  of  dally  water  consumption  which 
would  serve  as  a  parameter  for  oral  drug  administration. 
It  has  been  shown  that  there  is  a  difference  between  the 
water  intake  of  non-irradiated  and  irradiated  animals. 
This  difference  Is  chiefly  accounted  for  I9  a  reduced 
water  Intake  of  the  animals,  succumbing  to  the  irradi- 
ation: these  animals  stopped  drinking  prior  to  death. 
R  was  noted  that  the  water  intake  during  tlie  critical 
period  for  drug  admlnlstratton,  the  time  prior  to  irra- 
diation death,  was  not  significantly  changed  irrespec- 
tlTB  of  the  mortality  later  on  produced  by  various 
X-ray  doses.   The  use  of  the  oral  administration  of 
water-soluble  drugs  with  drinking  water  appeared 
therefore  possible  with  a  sufflcleot  degree  of  accuracy. 
(Author) 
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The  countoractton  of  radiation-induced  mortality  by 
pharmacological  means  was  investigated.   Postlrradla- 
tion  protection  of  guinea  pigs  by  vitamin  K  injectton, 
starting  on  day  zero  slwrtly  after  irradlatton  and  ex- 
tending to  the  fifth  postlrradiation  day,  resulted  in  re- 
duction of  the  LD39/15  days  to  LD6/15  days  and  of  the 
LD73/15  days  to  LD43/15  days.   There  was  no  signifi- 
cant reduction  in  the  mortality  of  the  LD97/15  days. 
Autopsy  findings  indicated  a  reductton  of  the  bleeding 
tendency,  of  the  hemorrhagic  manifestations  and  also 
of  the  fatty  changes  in  the  livers  of  the  vitamin  K- 
treated  animals.   No  explanation  for  the  observed  ef- 
fecte  was  advanced.   (Author) 
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A  method  for  the  determination  of  radtoactlve  germanium 
(Ge71)  in  biological  materials  was  developed  and  applied 
in  the  study  of  tlie  pharmacological  behavior  of  germa- 
nium oxide  and  some  insoluble  particulate  germanium 
preparations.   Results  indicate  that  intraperitoneal  injec- 


ttons  of  Bospenslons  of  ae02,  aeS2  and  finely  divided  Oe 
are  readily  dissolved  by  the  dog  and  rabbit.   Excretion 
is  rapid  by  way  of  the  kidneys.  At  the  end  of  72  hourt 
only  trace  amounte  remain  in  any  tissue.   No  signifi- 
cant tissue  localization  occurs.  Germanium  oxide 
appears  to  be  pharmacologically  inactive.   Because  of 
the  low  energy  (9  Kv  gamma)  of  Ge71,  the  biological 
effectiveness  of  this  isotope  is  not  significant.   (Author) 
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Plasma  amino  nitrogen  loading  curves  were  obtained  on 
three  dogs  with  L-lysine  monohydroctiloride  before  and 
after  surgtoal  trauma  (laparotomy).   Following  oper- 
ation, alpha  amino  nitrogen  was  retained  in  the  plasma 
at  abnormally  hig^  levels  after  parenteral  injectton  of 
the  amino  acid.   This  plasma  retention  did  not  appear  to 
result  from  svtrgtoal  anesthesia  alone,  and  it  oould  not 
be  attributed  to  hepatto  InsufDcteocy  because  bromsul- 
faleln  retentton  was  normal  before  and  after  operation. 
A  deftet  in  the  fixation  of  alpha  amino  nitrogen  by  tlie 
tissues  after  injury  is  offered  in  explanation  of  the  re- 
sults obtained  and  ite  possible  relatton  to  certain  clini- 
cal difficulties  encountered  in  the  restoration  of  nitro- 
gen equilibrium  by  parenteral  amino  acid  ttwrapy  is 
discussed.  (Author) 
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Teste  were  made  to  determine  whether  the  mlsqultoes, 
Culex  qulnquefasciatus  Say  and  Culex  annulirostris  Skuse 
are  aUe  to  transmit  the  virus  of  Japanese  encephalitis  to 
mtoe.   The  mosquitoes  were  infected  by  being  fed  an 
emulsion  of  infected  mouse  brain.   Young  mice  bitten  by 
these  naosquitoes  developed  symptoms  typtoal  of  enceph- 
alitis.  The  brains  of  these  mice  were  shown  to  contain 
the  virus  of  Japanese  encephalitis  in  high  titer  by  pas- 
sage and  by  neutralization  teste.   These  two  species  of 
mosquitoes  bite  man  commonly  and  it  is  concluded  that 
they  should  be  considered  potential  vectors  of  Japanese 
encephalitis  which  Is  now  known  to  occur  on  Guam  and 
is  possibly  present  on  other  tropteal  islands  of  the 
Pacific. 
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An  antigenic  suspension  of  Rlckettaia  orientalls  was  pro- 
duced by  the  differential  centrifugatton  of  infected  yolk 
sacs  of  embryonated  bens'  eggs.   The  purlftoatton  was 
made  possible  by  the  use  of  casein  t^dbrolysate  as  dilu- 
ent.  Mice  vaccinated  with  stich  a  purified  rickettsial 
suspension  resisted  challenge  to  20,000  MLD  of  R  ori- 
entalls. The  serological  specificity  of  such  a  preparatton 
has  been  shown  by  oomplement-tlxatton  tests.   (Author) 
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One  thousand  Swiss  male  mice  were  oKposed  to  625  r, 
aooo  KV  total  body  x-radlation.  Nina  hundred  ninety  of 
tiwse  mice  were  sacrificed  serially,  tan  mice  each  hour 
for  ttie  succeeding  99  hours.   Mlcrosoopto  studies  of  the 
spleen,  lymphoid  tissue,  bone  marrow,  intestines,  liver 
and  testes  were  made  to  observe  the  tissue  response  to 
this  injury.   Damage  to  lynq>bocytes.  Immature  ery- 
thropoietto  tlssoe  and  selected  c^theUal  ceUs  of  the 
small  bowel  mucosa  was  observed  00s  ttour  after  expo- 
sure. Reductton  of  cellularity  of  myetoid  tissue  oc- 
curred more  gradually.  Damage  to  lynvbold  tissue 
resohed  a  peak  between  7  and  12  hours,  and  regenera- 
tion was  generally  evident  by  60  hours.   Erythropoletlo 
tissue  oould  not  be  found  after  14  Itours,  yet  regenera- 
tton was  seen  sporsdtoally  betweeo  66  and  99  hours. 
Peak  Injury  to  small  bowel  muoosa  extended  over  the 
8  to  32  hour  period,  whereas  repslr  was  oompletad  by 
60  hours  after  radiation  exposure.  Completo  repair  of 
lymphokl,  erythropoietic  sod  mjreloldl  tlMue  did  not  oc- 
cur during  the  99  hours  obserratlon  period.  Mltotto 
■ctlTity  was  reduced  for  a  period  following  irradlatloo 
in  all  organs  studied  with  ttie  exception  of  the  testes. 
Selective  damage  to  spermatogonia  of  the  testes  was 
not  seeo  during  the  period  of  this  study.  (Author) 
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There  is  considerable  oonfusion  as  to  the  meohsnlsm  of 
homograft  destruction.  Some  eiqierimental  evidence  In- 
dtostes  that  the  regtonal  lymphatics  around  a  homograft 
may  be  necessary  for  the  homotransplant  reaction  to  take 
place.   In  the  present  study,  the  natural  course  of  homo- 
tranqdant  destruottoo  was  followed  in  37  dogs,  with  se- 
rial btopsles  of  the  transplant  and  pathologtoal  studies  at 
necropsy.  To  determine  the  role  of  the  regional  lym- 
phattos  in  this  process  the  kidneys  in  an  MWH/Mm^  25 
tranqdanto  were  enclosed  in  a  plastto  envelope.  This 
completely  isolated  tihs  graft  from  the  host  exc^  for 
vascular  connections.   In  6  cases  a  complete  seal  was 
obtained,  and  aU  showed  typtoal  patterns  of  homograft 
rejectton.   It  is  concluded  that  the  regtonal  lymphattos 
are  not  essential  for  renal  homotran^ant  rejection  in 
the  dog.  (Author) 
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Propagatton  of  the  virus  of  Japanese  enceidialltis  in 
Culex  qulnquefasciatus  was  demonstrated  by  parenteral 
injection  and  serial  passage.   The  emulsified  whole 
bodies  of  tbs  mosquitoes  gave  LD50  Uters  of  6.5  -  8.4 
when  injected  intracerebrslly  into  mice.  Virus  could  be 
demonstrated  in  app^eolahle  amount  24  hours  after  In- 
JecttoD  into  the  mosquito  and  was  pnaent  in  relatively 
hi^  ooooeatratlon  af|er  48  hours.   Close  to  the  msxl- 
mum  titer  appeared  to  be  reached  on  the  tiilrd  or  fourth 
day  and  presumably  there  was  no  great  change  ttiere- 
aftor  for  as  long  as  17  days.  Mosquitoes  which  were 
injected  parenterally  with  the  vims  transmitted  It  to 
suoUlng  mice  by  bite  after  as  littte  as  48  hours  of  Incv- 
batloBatSOC. 
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A  PROTEOLYTIC  INHIBITOR  WITH  ANTKOAQDLANT 

ACTIVITY  SEPARATED  FROM  HUMAN  URINE  AND 

PLASMA. 

Besearoh  rept..  vtd.  12.  p.  421-434. 

by  N.  Raphael  Shulman.   26  Oct  54,  1^ 

ProJ.  NM006  012  04  77 

Unolasslfled  xeport 

Presented  in  part  to  the  Southern  Section  meeting  of  the 
Amertoan  FederatiOD  for  Clintoal  BMsaich.  New  Orleans, 
La..  29  Jan  54. 

Descr^itors:  (•Pqitlde  bydrolaaes.  mUUtlon), 
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(•Antlooagulaiits.  Peptide  taydrotaMe).  f*Eiu7mes. 
Peptide  bydrolaaee).  Proteins  (DerlTed),  Urine,  Blood 
placma.  Patiialogjr,  Blood  ooagulattoB,  Electiopboresie, 
Protelne,  TiTpsln,  Ammonium  oompounda.  Sulfates, 
ClqrmotiTpeln,  pH,  Biochemistry.  Purification. 

Tbe  methods  tor  puri^flnt  •  proteolytic  InhlMtor  with 
antlooagulant  aotlTlty  from  human  urine  and  plasma  were 
described.   Tbe  techniques  InTolved  were  precipitation  of 
the  Inhibitor  by  ammonium  sulfate  and  ethand  and  Iso- 
electric precipitation  at  low  Ionic  stref^th.  The  new  In- 
hibitor was  relatlTBly  resistant  to  denaturing  oooditlons. 
The  reactions  of  tbe  inhibitor  with  trypsin,  ohymotrypsln 
and  Tarious  plasma  proteolytic  enzymes  were  studied, 
and  were  oonq>ared  with  the  reactions  of  the  soybean 
trypsin  inhibitor.   Tbe  combination  of  the  inhibitor  with 
trypsin  was  rirtuaUy  irrererslble  at  near  neutral  pH 
but  the  inhibitor  could  be  recoTered  from  tbe  trypsln- 
inhlbttor  complex  by  treatment  with  2.6  peroent  trichlo- 
roacetic acid.   The  molecular  weight  of  the  inhibitor  was 
found  to  be  approximately  16,700.   The  isoelectric  point 
of  the  inhibitor  was  pH  2.8  and  that  of  the  trypsin- 
Inhlbltor  complex  was  approximately  pH  6.2.   The  reac- 
tion of  the  inhibitor  with  ohymotrypsln  and  various 
proteolytic  eniymes  was  reversible.   The  inhibitor  had 
an  anticoagulant  acUvlty  slmUar  to  that  of  the  soybean 
trypsin  inhibitor.   (Author) 
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PROTHROBffilN  UTILIZATION  IN  FATAL  RADIATION 

INJURY. 

Research  rept. 

by  D.  P.  Jackson,  E.  P.  Cronklte,  O.  J.  Jacobs,  and 

C.  F.  Behrens.   26  Jun  51,  18p 

Pro].  Nlf00«  012  04  36 

Unclassified  report 

Descriptors:  (*Blood  coagulation.  Radiation  effects), 
(♦Prothrombin,  Radiation  efBects).  (•Whole  body  irra- 
diation. Blood  coagulation).  Blood  counts,  Hematocrit, 
Hematology,  Blood  platelets.  Leukocytes,  Anticoagu- 
lants. Hemorrhage,  Lethal  dosage. 

Eight  dogs  were  given  600  r,  2,000  K.V.P.,  1.5  ma., 
H.VX.  4.3  mm.  Pb,  15.0  (±0.15)  r  per  minute,  whole  body 
radiation  by  the  bilateral  exposure  technique.   The  fol- 
lowing studies  were  performed  serially:  hematocrit, 
white  Wood  ceU  count,  platelet  count,  prothrombin  con- 
centration (Ware  and  Seegers)  whole  blood  clotting  time, 
and  prothrombin  utUlzatlon  (Buckwalter,  Blytte,  and 
Brinkhous).  All  eight  dogs  died  between  the  ninth  and 
fifteenth  post-lrradlatlon  day.   Clinically  and  at  autopsy 
aU  of  the  dogs  exhibited  evidence  of  extensive  diffuse 
hemorrhage.   The  typical  pancytopenia  was  demon- 
strated in  all  eight  dogs.   A  slight  terminal  decrease 
In  the  concentration  of  prothrombin  occurred  in  four 
of  the  dogs.   The  results  Indicate  that  prothrombin 
utilization  after  this  amount  of  radlaUon  approaches 
aero  from  the  ninth  post-irradiation  day  to  death.   The 
whole  blood  clotting  time  became  prolonged  only  after 
the  UtUlzatlon  of  protlirombln  approached  zero  and  the 
platelet  level  had  fallen  below  50,000  per  cubic  mlUl- 
meter.   At  autopsy,  the  blood  clotted  promptty  after  the 
vessels  were  cut,  and  the  blood  was  allowed  to  escape 
into  the  tissues. 
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NsTal  Medical  Researoh  Inst..  Bethesda.  Md. 
PROVOCATION  OF  THE  SHWARTZMAN  PHENOMENON 
BY  LOCAL  INJECTION  OF  BACTERLU,  FILTRATE. 
Researoh  rept.,  vol.  11,  p.  1  85-1190, 
bgr  Henzy  A.  Sohlang  and  Jbseph  M.  Peaioe. 


Dewsriptors:  (*HeBwrrhsfe.  Bacteria).  (*ta)eotloo 
(Medicine).  Bacteria),  SerratU  Maroe«>«is. 
Escberiohia  coll.  Woiads  and  Injuries. 

tajeotloos  of  bacterial  filtrates  Into  lesions  resultli^ 
from  Intradermal  preparatory  Injections  of  similar 
bacterial  filtrates  msy  produce  hemorrhagio  aeorosls. 
Tbe  hemorrhage  may  be  produced  with  coosktorable 
regularity  If  the  treated  animal  has  had  one  or  more 
injections  of  the  bacterial  fUtrate  a  w«e^  befon  the 
experlnasBt.   (Author) 
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METABOLIC  STUDIES  OF  SALMONELLA  ANATUM  IN 

A  SYNTHETK  MEDIUM  WITH  (ffiOWTH  CCttTTROLLINO 

CONCENTRATIONS  OF  DL- ALANINE. 

Researoh  rept,  vol.  10.  p.  87-94. 

by  Frank  DaTls.  E.  H.  Nllsoo.  and  L.  A.  Bamea. 

4  Apr  52,  12p 

ProJ.  NM005  048  19  02 

Unolaaalfled  report 

Descriptors:  (*Salmonella,  Metabolism),  (♦Cultura 
media.  Salmonella).  Oxidation.  Oxygen,  Bloohemlstiy, 
Mlcrorganlsms.  Growth. 

Metabolic  studies  were  carried  out  employliv  Salmonella 
anatum  over  the  concentration  range  of  0.8  tfaitx^  160 
mlcromoles  per  ml  of  DL-alanlae.  Rate  of  oxygen  uptake 
determined  on  a  standard  Warburg  apparatus  remslned 
constant  from  34  to  104  mlOTomdes  and  daoroaaed  as 
the  concentration  incroased  beyood  104  mlcromoles  per 
ml.  Both  the  D-  and  L-  forms  of  alanine  were  equlva- 
lently  utilised  over  a  60-mlnute  experimental  period. 
Tbe  conqOete  oxidation  of  two  mlcromoles  of  DL-sl 
anlne  resulted  in  the  ooosunqitlon  of  three  mlcromoles 
of  oxygen.   (Author) 
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A  MODEL  FOR  THE  ELEMENTARY  PROCESS  IN 

MUSCLE  ACTION. 

Researoh  rept.,  toI.  10.  p.  285-302. 

by  Manuel  Morales  and  Jean  Botts.  28  Mar  62.  18p 

ProJ.  NMOOO  018  04  06 

Unclassified  report 

Presented  at  the  Anoerloan  Pbyslologloal  Society 
Symposium  on  'Demand  and  SuRily  of  Energy.'  Cleveland. 
Ohio,  30  Apr  51.  ^^ 

Descriptors:  (*Musolee,  Mathematloal  Models) 
(•Muscle  proteins.  Biophysics),  Biochemistry,  Adsno- 
^  phosphates.  Entropy.  Enzymes.  kmlzatloB. 
Molecules,  Peptides.  Thermodynamics. 

Thermodynamic  and  molecular  eTfdeaoe  Is  addiioed  In 
favor  of  the  following  theory  for  tbe  etomentary  process 
In  muscle  action:  In  the  restli«  state  the  IsMths  of  the 
molecular  filaments  In  myosin  are  a  compromise  be- 
tween the  contracting  tendency  of  the  tirfrf^^i^Hriiiar 
Brownlan  movement  and  the  «««»'^«-^  tendency  of  a  net 
charge  repulsion.  This  net  charge  Is  poslttve.  due  to 
the  adsorption  of  divalent  cations.  Tbe  anion  of 
•denoslne  trtphoqthate  (ATP)  adsorbs  on  the  myosin 
dlsohaiglng  It.  thus  rednoli«  or  ■hnH.M-g  ^^  Mad. 
idon;  themaments  then  oontraot.  galnli«  conflgura- 
tional  entropy.   Bnzymstlo  dephosphorylatlon  eventually 


S-8 


converts  ATP  to  adenosine  diphosphate,  which  is  not 
strongly  adsorbed.   By  this  process,  negative  charge 
Is  eventually  removed,  and  the  repulsion  due  to  tbe 
resulting  net  positive  charge  reenteads  tbe  filaments. 
(Author) 
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Naval  Medical  Researoh  Inst..  Bethe(ada.  Md. 

MODIFICATION  OF  THE  GROWTH  OP  VIRUS  IN  THE 

CHICK  EMBRYO  BY  THE  USE  OF  I^ALURONIDASE 

AND  OTHER  ADJUVANTS. 

Researoh  rept.,  vol.  11,  p.  517-546, 

by  J.  R.  Kingston  and  Thomas  G.  Warjd.   27  Feb  53,  SOp 

ProJ.  NM006  048  12  01 

Unclassified  report 

Descriptors:  (•Influenza  virus.  Growth),  (•Embryonated 
egg  technique,  Influenza  virus),  (•Hyaluronate  lyase. 
Embryonated  egg  technique).  Infections,  Permeability. 
Estrogens,  Corticosteroid  agents.  Erythrocytes, 
Western  equine  encephalomyelitis  Tlrus. 

Hyaluronldase,  when  Injected  into  the  chorio-allantoic 
cavity  with  the  Inoculum  of  PR8  Influenka  virus  prior  to 
incubation,  increases  the  development  of  infectlvity  in 
the  allantoic  fluid  which  is  demonstrable  through  tbe 
first  30  hours  of  incubation.   This  change  is  less  easily 
demonstrated  using  hemagglutination  techniques.   When 
hyaluronldase  is  administered  18  to  24  hours  after  incu- 
bation a  definite  increase  of  hemaggtutinlns  is  seen 
eariy  and  the  Infectlvity  increases.  The  increase  is  not 
nuich  greater  than  the  peak  production  of  tl»  controls  at 
a  later  period.   Infectlvity  of  the  Influenza  viruses  and 
western  equine  encephalomyelitis  was  increased  sli^litly 
but  not  enough  to  be  of  practical  Importance.   (Author) 
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Naval  Medical  Researoh  Inst.,  Bethesda,  Md. 

A  MODIFICATION  OF  THE  REDEMANN  SEMI-MICRO- 

KJELDAHL  STEAM  DISTILLATION  APPARATUS  WITH 

A  NOTE  ON  THE  DETERMINATION  OF  BLOOD  UREA 

NITROGEN. 

Rept.  no.  1, 

by  Richard  L.  Burt.   20  Not  47,  9p 

ProJ.  NM007  040 

Unclassified  report 

Descriptors:  (*Uroa,  Blood  chemls^,  (*Blood 
ciiemistry.  Laboratory  equipment).  Chemical  analysis. 
Distillation,  Nitrogen,  Anunonlum  oompounds.  Sulfates. 

A  modification  of  the  Redemann  semi-mlcro-KJeldahl 
steam  distillation  apparatus  Is  described.   Introduetlon 
of  standard  taper  Joints,  all  glass  reaction  vessels, 
smaller  dimensions,  and  changes  in  baffle  design  facili- 
tate analysis  at  the  micro  level.   The  excellent  perform- 
ance of  the  modified  apparatus  in  tbe  recovery  of 
0.05-0.10  mgm.  of  nitrogen  from  ammonium  sulfate 
standards  is  indicated  by  representatlTe  analyses.  The 
apparatus  has  been  successfully  empt9yed  In  tbe  deter- 
mination of  blood  una  nitrogen.  Steam  distillation  of 
the  digestion  mixture  is  possible  when  sorbitan  trioleate 
(SPAN  85)  is  used  as  an  anti-foam.   Tbe  method  permits 
duplicate  analyses  with  less  than  2  per  cent  error. 
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A  MODIFIED  SYNTHETIC  MEDIUM  FOR  THE  GENUS 

SHIGELLA. 


Besearoh  rept.,  vol.  10,  p.  117-132, 

by  Robert  F.  Ruhl,  Frank  Davis,  and  Laveme  A.  Barnes. 

30  Jan  52.  18p 

ProJ.  NM005  048  19  01 

Unclassified  rqwrt 

Descriptors:  (•Shigella  flexneri.  Culture  media).  Salts, 
Iron  compounds.  Sulfates.  Ammonium  oompounds. 
Citrates,  Potassium  compounds.  Phosphates,  Vitamin  B 
con^dex.  Tyrosine.  Trypt(q>han.  Growth.  Nutrition. 
MetabolUm.  Amino  aolds.  Nicotinic  aold. 

Various  synthetic  medimns  for  the  growth  of  Shigellas 
were  investigated.   The  gro^mi  of  a  strain  of  Shigella 
flexneri  in  was  measured  in  ten  basic  salt  solutions  sup- 
plemented with  nine  different  energy  sources.   A  basal 
medium  consisting  of  ferrous  sulfate.  2.0  mg  per  cent, 
dlammonlum  acid  citrate,  30.0  mg  per  cent,  dlpotassium 
acid  phosphate,  10.0  mg  per  cent,  niacin.  0.01  mg 
per  cent,  pyridoxlne  hydrochloride,  0.1  mg  per  cent, 
and  L  (■•■)  cysteine,  2.0  mg  per  cmt,  plus  supi>lements 
of  either  dextrose,  100  mg  per  cent,  L-tyroslne,  75  mg 
per  c«)t,  or  DL -tryptophane,  75  mg  per  cent  or  oonobi- 
natlons  of  these  were  found  to  be  tlie  most  satisfactory 
for  the  growth  of  S.  flexneri  IH.  The  basal  medium 
plus  L-tyroslne,  75  mg  per  cent,  supported  compar- 
able growth  of  fourteen  other  memben  of  the  genus 
Shigella.   (Auttior) 
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Naval  Medical  Researoh  Inst..  Bethesda.  Md. 

MORPHOLOGIC  EFFECTS  OF  IRRADIATION  ON  THE 

SALIVARY  GLANDS  OF  RATS. 

Researoh  r^jt..  vol.  12,  p.  9-20. 

by  James  A.  En^lsh.   1  Feb  54.  1^ 

ProJ.  NM006  012  04  66 

AD  36  MS 

Unclassified  report 

Descr^tors:  (•Salivary  glands,  Radlatfon  effects), 
(•Radiation  effects.  Salivary  glands),  X  rays.  Dosage, 
Morphology  (Biology),  Tissues  (Biology),  Tolerances 
(Physiology),  Rats. 

Salivary  ^ands  of  rats  were  examined  16  houre  to  100 
days  following  appUcatton  of  200  KVP  X-ray  radlatfon  la 
doses  of  1000  and  1500  r.   A  total  of  162  rats  were  in- 
volved, 72  of  them  being  used  as  litter-mate  controls, 
ftiftlcient  morphologto  changes  were  observed  in  sub- 
maxillary salivary  glands  of  animals  sacrificed  beyond 
the  16-day  period  to  permit  accurate  separatton  of  un- 
marked control  and  irradiated  tissues.   The  chsnges 
consisted  primarily  of  alteration  in  size,  shape,  and 
staining  characteristics  of  nuclei  of  acinar  cells. 
Changes  were  obeerved  in  other  salivary  glands,  but 
were  not  characteristic  enough  to  serve  as  invariable 
means  of  Identlficatton.   A  detailed  description  of  tbe 
normal  salivary  ^ands  of  raU  is  given.   (Author) 
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MORPHOLOGY  AND  ENUMERATION  OF  HUMAN 

BLOOD  PLATELETS, 

by  George  Brecher  and  Eugene  P.  Cronklte. 

8  Jim  50,  18p 

ProJ.  NM006  012  04  28 

Uaolasslfled  report 

Deaorlptora:  (*Blood  plateleta.  Morphology  (Biology)). 
(•Blood  counta.  Blood  platelets).  Anticoagulants, 
Oxalates,  Blood  coagulation.  Hemopoietic  system. 

Changes  in  platelet  noorpbology  were  studied  with  the 
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aid  of  the  phwae  microscope.   Rapid  ciuuges  in  platelet 
morpbology  were  observed  with  all  the  antico«g\iIant 
solutions  in  common  use,  as  well  as  with  suspension  ot 
platelets  In  normal  saline.   It  was  concluded  that  changes 
reported  in  the  past  as  characteristic  of  platelet  behavior 
during  the  clotting  process  must  be  interpreted  with  cau- 
tion because  the  techniques  of  examinaUon  in  themselves 
Influence  platelet  morphology.   The  observed  changes  in 
platelet  moiphology  do  not  necessarily  interfere  with  the 
ready  identification  of  platelets  as  separate  Uood  ele- 
ments and  a  satisfactory  technique  for  the  counting  of 
platelets  was  developed.   The  technique  consists  In  rapid 
dilution  of  a  sample  of  venous  blood  with  1%  ammonium 
oxalate  in  a  red  cell  pipette,  and  counting  of  the  diluted 
sample  In  a  conventional  bemocytometer  using  the  43x 
phase  objective  and  a  long  working  distance  phase  con- 
denser.  With  this  technique  the  platelet  count  was  sub- 
ject only  to  those  errors  Inherent  in  any  Mood  cell 
count,  namely  the  pipette,  chamber  and  field  errors  of 
the  count.   The  95%  range  of  sin^e  counts  in  50  healthy 
males  was  140,000  to  440,000  for  fresh  venous  blood, 
with  a  mean  of  257,000.   In  oxalated  Wood  the  mean 
was  232,000,  the  difference  was  staUsUcaUy  siimlflcant. 
(Author) 
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Naval  Medical  Research  Inst.,  Bethesda,  Md. 
MORTALITY  IN  SWINE  AND  DOSE  DISTRIBUTION 
STUDIES  IN  PHANTOMS  EXPOSED  TO  SUPER- 
VOLTAGE  X-RADIATION, 

by  John  L.  TuUis,  F.  W.  Chambers,  Jr.,  J.  E.  Morgan, 
and  John  H.  Zeller.    29  Aug  50,  30p 
ProJ.  NM006  012  04  32 

Unclassified  report 

Descriptors:  (*Radiatton  effects,  Swine),  (*Whole  body 
irradiation.  Swine),  Lethal  dosage.  Radiation  hazards. 
Infections,  Hemorrhage. 

Lethal  dose  curves  established  for  110-  to  160-  pound 
swine  esqiosed  to  2000  KVP  total  body  X-radlation  at  2 
meters  TSD  indicate  that  bilateral  (one-half  the  total 
.dose  to  each  lateral  aspect)  irradiation  is  more  lethal 
than  unilateral  (total  dose  to  one  lateral  aspect)  irradia- 
tion.  The  2000  KVP  bUateral  X-radiation  is  also  more 
lethal  than  1000  KVP  bilateral  X-radiation.   The 
LD50/30  values  for  each  technique  at  2  meters  TSD  are 
350-400  r  for  2000  KVP  bUateral,  500  r  for  2000  KVP 
unilateral,  and  510  r  for  1000  KVP  bilateral  expoaure. 
Depth  dose  values  taken  throughout  a  28  cm.  phantom 
show  that  the  internal  distribution  of  Incident  radiation 
is  more  uniform  when  it  is  divided  and  administered 
bilaterally.   In  the  case  of  1000  KVP  bilateral  expo- 
sure, while  the  per  cent  air  dose  at  the  periphery  is 
comparable  with  that  in  2000  KVP  bUateral  exposure, 
the  faU  off  in  the  mid-portion  of  the  phantom  is  con- 
siderably more. 


PB-160  126  Div.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Medical  Research  Inst.,  Bethesda,  Md. 
MORTALITY  IN  SWINE  EXPOSED  TO  GAMMA 
RADIATION  FROM  AN  ATOMIC  BOMB  SOURCE. 
Research  rept.,  vol.  10,  p.  651-662, 
by  John  L.  TuUis,  Baldwin  G.  Lamson,  and 
Sidney  C.  Madden.   7  Nov  52,  16p 
ProJ.  NM006  012  04  59 
AD  17  904 

Unclassified  report 

Descriptors:  (*Radlation  effects.  Swine),  Lethal  dosage. 
Gamma  rays.  Radiation  sickness,  Whole  body  irradia- 
tion. Nuclear  explosions. 


Seventy-nine  swine  were  e^qxised  ia  »iin««tiiiwr.  liners 
within  identical,  blast-proof,  fireproof,  aluminum  Grin- 
ders to  graded  doses  of  gamma  radiations  from  an 
atomic  bomb  source.   They  died  between  5  and  19  days 
later  as  a  result  of  radiation  injuries  sustained.   The 
mortality  was  100  per  cent  In  seven  test  stations  where 
doses  of  radiation  between  320  r  and  1000  r  were  re- 
ceived, 80  per  cent  at  a  station  where  the  dose  was  275  r 
and  20  per  cent  at  a  station  where  the  dose  was  180  r. 
The  calculated  100  per  cent  lethal  dose  was  about  390  r, 
the  50  per  cent  lethal  dose  was  about  ^0  r  and  the  100  ' 
per  cent  survival  dose  was  about  130  r.   The  doses  of 
radiation  were  measured  In  air  using  ionization  cham- 
bers calibrated  in  roentgen  units.    (Author) 
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OBSERVATIONS  ON  IMMUNITY  TO  SHIGELLA 
INFECTIONS  IN  EMBRYONATED  EGGS. 
Research  rept.,  vol.  13,  p.  621-628, 
by  L.  A.  Barnes  and  I.  B.  Stacy,  Jr.    13  Sep  65.  9p 
Proj.  NM005  048  04  21 

Unclassified  report 

Descriptors:  (*Shlgella  flexnerl.  Immunity),  (•Embryo- 
nated  egg  technique,  Shigella  flexnerl),  Vaccines.  IJi- 
fections,  Immune  serums,  Lethal  dosage.  Toxic 
tolerances.  Dysentery,  Microorganisms,  Immunology. 

The  usefulness  of  embryonated  eggs  In  studying  certain 
characteristics  of  ShigeUa  organisms  is  described.   It 
was  found  that  significant  degrees  of  protecUon  against 
S,  flexnerl  3  infection  could  be  obtained  by  introducing 
suitable  mixtures  of  either  unconcentrated  or  concen- 
trated inactivated  homologous  immune  serums  and 
virulent  organisms  Into  the  chorioallantoic  fluid  of  8- 
or  9-day  old  embryos.   Under  the  conditions  employed, 
tolerance  to  LD  sub  50  doses  of  standard  culture  sus- 
pension as  high  as  10  to  the  6th  power  was  attained.    It 
was  possible  also  to  demonstrate  the  existence  of  an 
increased  resistance  to  S.  flexnerl  3  infection  subse- 
quent to  administration  of  homologous  vaccines  td  8-day- 
old  embryos  followed  three  days  later  by  chaUenge  with 
standard  culture  suspension;  tolerance  up  to  10.000  LD 
sub  50  doses  was  observed,  but  the  exact  nature  of 
this  response  was  not  fuUy  ejqilored.   (Author) 
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OBSERVATIONS  ON  SERUM  PROTHROMBIN  CONVERSION 

ACCELERATOR  IN  RADIATION  INDUCED  PANCYTOPENIA 

Research  rept..  vol.  10.  p.  387-396, 

by  George  J,  Jacobs,  Eugene  P.  Cronklte.  and  Sidney  Q 

White.   3  Jun  52.  12p 

ProJ.  NM006  012  04  42 

Unclassified  report 

Descriptors:  (•Whole  body  irradiation.  Blood  coagulation), 
(♦Blood  coagulation,  Radiation  effects),  (•Prothrombin, 
Radiation  effects),  Blood  platelets,  Hemorrhage,  Hemo- 
poietic system,  Blood  transfusions.  Bone  marrow. 
Lymphatic  system. 

Eleven  male  mongrel  dogs  were  given  600  r,  2,000  KVP, 
1.5  ma.,  H.VX.  4.3  mm.  Pb,  15.0  (±  0.15)  r  per  minute, 
whole  body  radiaUon  by  the  bUateral  exposure  technique. 
A  typical  pancyjtopenla  foUows  this  dose  of  radiation,  with 
the  development  of  hemorrhagic  syndrome.   Studies  were 
.performed  to  determine  the  effect  of  radiation  on  the 
production  of  serum  prothrombin  conversion  accelerator 
(SPCA  of  DeVries  and  Alexander)  (Co-thromboplastln  of 
Mann),  by  the  technique  described  by  DeVries  and  Alexander. 
Because  of  the  prolonged  clotting  tlnae  in  X-lrrsdlated 
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dogs  it  was  necessary  to  aooelerat*  the  clot  formation  in 
order  to  study  the  evolution  of  SPCA.   This  was  accom- 
plished by  manual  agitation,  addition  of  thrombin,  addition 
of  excess  amounts  of  thromboplastin,  or  additioo  of  heavy 
ooncentrmtloas  of  platelets.   When  Itie  clotting  of  normal 
and  Irradiated  blood  was  thus  accelerated,  the  per  cent 
enhancement  by  SPCA  was  higher  than  the  per  cent 
enhancement  by  SPCA  of  non- Irradiated  normal  blood.   In 
untreated  Irradiated  blood  with  the  usual  prolonged  clotting 
time  there  was  more  residual  prothrombin  in  the  serum 
causing  a  smaller  evolution  of  SPCA  and  a  per  cent 
enhancement  below  normal.   Mechanical  and  chemical 
acceleration  of  clotting  resulted  in  less  residual  prothrombin 
In  the  serum,  increased  prothrombin  conversion,  and 
yielded  a  maximal  evolution  of  SPCA  showing  the  SPCA 
can  be  evolved  and  that  the  precursor  is  not  Inactivated 
'by  X-irradiation. 
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OBSERVATIONS  ON  THE  EXPERIMENTAL  TRANS- 
MISSION OF  JAPANESE  ENCEPHALITIS  BY 
MOSQUITOES, 

t>y  Herbert  S.  Hurlbut  and  John  I.  Thomas. 
31  Jan  50,  13p 
ProJ.  NM005  048  03  10 


culated  by  combining  the  Donnan  and  McMUlan-Mayer 
procedures.   Both  the  Donnan  and  McMillan-Mayer 
methods  have  certain  limitations,  which  are  pointed  out. 
(Author) 


Unclassified  report 


Descriptors:  (•Japanese  b  enceiriialltls  virus.  Disease 
vectors),  (•Culex,  Japanese  b  encephalitis  virus), 
bifeotlous  diseases.  Bites  and  stings.  Lethal  dosage. 
Mice. 

The  results  of  this  research  demontrated  that  mice 
Infected  by  the  bite  of  Culex  qulnquefasciatus  develop  a 
sufficient  concentration  of  virus  In  the  blood  to  produce  a 
transmissible  infection  in  mosquitoes  which  feed  upon 
them.   Mice  3-5  days  old  wlten  infected  developed  blood 
titers  which  ranged  from  3.6  to  5.2,  ynbile  those  7-12 
days  old  had  titers  of  2.8-3.8.   The  mosquitoes  trans- 
mitted the  virus  when  infected  by  blood  having  titers  of 
2.8,  3.2,  4.5,  and  5.2,  respectively.   The  titer  is  expressed 
as  the  exponent  of  the  reciprocal  of  the  LD  subSO  dilution. 
(Author) 
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ON  THE  THEORY  OF  THE  DONNAN  MEMBRANE 

EQUILIBRIUM. 

Research  rept.,  vol.  12,  p.  221-240^ 

by  TerreU  L.  Hill.   29  Jun  54.  20p    , 

ProJ.  NMOOO  018  06  35 

I   Unclassified  r^mrt 

Descriptors:  (•Membranes  (Biology),  Osmosis), 
(•Osmotic  pressure.  Membranes  (Biology).  Electro- 
chemistry, SemipermeabUity,  Elaotrolytes  (Physiology), 
Stabilization,  Transport  propertiM,  Equations,  Theory, 
Ions. 


The  Donnan  membrane  equUlbrium  ts  discussed  using 
(1)  the  classical  Donnan  method  (but  introducing  Debye- 
Huckel  activity  coefficient)  and  (2)  the  McMUlan-Mayer 
method.   In  most  of  the  report  all  ipos  are  treated  as 
point  charges.   If  the  potential  of  average  force  between 
ions  in  the  outside  solution  (contaiqiog  diffusible  ions 
only)  of  the  osmotic  system  is  assumed  to  be  of  the 
Debye-H&ckel  limiting  form,  the  seoond.  third  and 
fourth  osmotic  pressure  virtal  coefficients  ar6  easy  to 
calculate  from  the  McMiUan-Mayer  equations.   The 
McMUlan-Mayer  method  leads  diraoUy  to  the  osmotic 
pressure,  by-passing  the  membrane  potential  and  other 
detaUs.   However,  in  a  special  cas«,  these  can  be  cal- 
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A  ONE-INCH  LUCITE  CRANIAL  WINDOW  AND 

VTTALLIUM  HOLDER  FOR  INSTALLATION  IN 

MONKEYS. 

Res«trch  r^.,  vol.  10,  p.  241-254. 

by  Elliott  F.  Osserman  and  David  Mlnard.   3  Jim  52,  20p 

ProJ.  NM007  081  07  07 

Unclassified  report 

Descriptors:  (•Monkeys,  Brata),  (•Brain,  Medical 
examination).  Head,  Btsdy  fluids.  Regeneration,  Tissues 
(Biology),  Acrjdic  resins. 

A  one-inch  cranial  window  has  been  developed  for  Instal- 
lation in  Rhesus  monkeys.   The  frame  consists  of-a  cast 
vltalllum  ring  with  internal  threads  for  the  insertion  of 
a  threaded  lucite  window.   The  vitaUium  ring  is  contoured 
to  fit  the  transverse  curvature  of  the  skuU,  and  the  flanges 
used  for  securing  the  ring  to  the  skuU  are  bent  to  conform 
to  the  AP  curvature.  This  window  can  be  instaUed  in  a 
sin^e  operation.   An  instrument  for  cutting  the  one-inch 
hole  in  the  skull  has  also  been  developed.   The  rotary 
cutting  tool  is  mounted  on  a  duraluminum  ring.   Three 
steel  points  extending  from  this  ring  into  the  outer  bony 
table  of  the  skull  provide  rigid  fixation  of  the  skuU  with 
respect  to  the  cutting  instrument.   This  instrument  pro- 
vides a  cut  of  sufficient  accuracy  that  the  fit  is  fluid 
tight,  and  the  dura  may  be  resected  at  the  original 
operatton.   The  removable  window  makes  possible  the 
debridement  of  exudate  or  regenerated  tissue,  and  the 
direct  application  of  materials  to  the  surface  of  the 
brain.  Nine  of  these  window  preparattons  have  been 
made  in  this  laboratory.   All  of  these  windows  have 
been  placed  over  the  fronto-parietal  area,  but  it  is 
believed  that  other  areas  also  wUl  be  accessible  with 
this  technique.   (Author) 
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ORAL  MANIFESTATIONS  OF  IONIZING  RADIATION.  I. 

ORAL  LESIONS  AND  EFFECT  ON  DEVELOPING  TEETH 

OF  SWINE  EXPOSED  TO  2000  K,V.  TOTAL  BODY 

X-RADL\TION. 

by  James  A.  English  and  John  L.  Tullls.   29  Dec  50,  48p 

ProJ.  NM006  012  04  34 

Unclassified  report 

Descriptors:  (»Teeth,  Radiation  effecte),  (•Radiation 
effects.  Mouth),  Whole  body  Irradiation,  Salivary  glands. 
Histological  techniques.  Hemorrhage,  Ulcers,  Lymphatic 
system.  Radiation  sickness.  Morphology  (Biolo^. 
Pathology.  Swine. 

Oral  tissues,  salivary  glands  and  developing  teeth  of  41 
young  swine  were  studied  grossly  and  histologicaUy  to 
observe  pathologic  changes  resulting  from  X-radlation. 
These  swine  were  exposed  to  2000  K.V.  total  body  X- 
radiation.   Gross  changes  in  the  oral  mucosa  consisted 
of  petechial  and  ecchymotic  hemorrhages  in  49  per  cent 
of  the  animals  and  marked  ulceration  in  9.8  per  cent. 
Histologic  study  revealed  irregular  erosions  of  the 
mucosa  in  about  30  per  cent  of  the  animals  and  either 
petechial  or  massive  hemorrhage  around  developing 
teeth  or  70  per  cent  of  the  swine.    Regional  lymph  nodes 
showed  jf  high  degree  of  sensitivity  of  X-radiatton  by 
exhibiting  hemorrhage  and  depletion  of  lymphoid  ceUs. 
Salivary  glands  were  among  the  less  sensitive  tissues. 
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with  regard  to  morphologic  change.   However,  a  defi- 
nite decrease  of  basic  staining  granules  was  observed 
In  acute  stages  of  radiation  sickness,  with  complete 
recovery  In  30-day  survivors.   A  characteristic  kind 
of  hypoplasia  of  the  enamel  of  developing  molar  teeth 
was  observed  among  swine  which  received  more  than 
400  r.   Ameloblasts  actively  producing  enamel  matrix 
appeared  to  be  sensitive  to  irradiation.   Other  portions 
of  the  teeth  showed  minimal  effects.    (Author) 
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THE  OXIDATIVE  DISSIMILATION  OF  AMINO  ACIDS 

AND  RELATED  COMPOUNDS  BY  SHIGELLA 

FLEXNERI  3. 

Research  rept.,  vol.  14,  p.  437-444, 

by  Arvld  L.  Erlandson,  Jr.  and  Robert  F.  Ruhl. 

28  May  56.  9p 

ProJ.  NM005  048  04  23 

Undasslfled  report 

Descriptors:  (* Amino  acids.  Oxidation),  (*Shlgella 
flexnerl,  Amino  acids).  Biochemistry.  Enzymes,  Carbon 
dioxide.  Ammonia,  Nitrogen  compounds,  Aspartlc  acid. 
Glutamic  acid.  Ph. 

Initial  observations  on  the  physiology  and  nutrition  of 
Shigella  flexnerl  3  are  discussed.    Data  on  the  enzyme 
systems  of  Shigella  that  are  active  in  the  dissimllaUon 
of  amino  acids  are  furnished.    Manometric  studies  with 
resting  cell  suspensions  of  S.  flexnerl  3  have  indicated 
that  only  9  of  30  amino  acids  tested  are  oxldatlvely  dls- 
slmllated  by  the  enzyme  systems  of  this  organism. 
However,  rate  studies  on  oxygen  consumption,  carbon 
dioxide  evolution,  and  ammonia  production  from  these 
9  Indicate  the  enzyme  systems  involved  in  these  reac- 
tions are  very  active.    Further  studies  on  those  com- 
pounds actively  dlssimllated  were  carried  out  in  order 
to  characterize  the  reactions  in  terms  of  stereospeci- 
flclty,  substrate  concentration  effects,  and  pH  optima. 
(Author)  *■      f      " 
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OXYGEN  TOXICITY  AND  THE  NERVE  PULSE. 
Research  rept,,  vol.  13,  p.  759-768, 
by  S.  N.  Stein  and  Phanor  L.  Perot,  Jr.   7  Nov  55,  lOp 
ProJ.  NM004  005  09  01 

Unclassified  report 

Descriptors:  (•Toxicity,  Oxygen),  (♦Neuromuscular 
transmission.  Oxygen).  (•Oscygen,  Skeletal  muscle 
relaxants).  Amphibians,  Nerves,  Nerve  impulses. 
Barometric  pressure.  Carbon  dioxide.  Central  nervous 
system. 

This  study  demonstrates  that  a  conduction  Mock  is 
produced  In  frog  sciatic  nerve  when  exposed  to  oxygen 
at  high  pressure  (12  atm.).    The  conduction  block  (de- 
fined as  the  absence  of  an  action  potential  In  a  nerve 
when  stimulated  with  the  same  electrical  stimulus  param- 
eters which  produced  a  good  action  potential  at  control 
levels)  occurs  in  approximately  4.5  hours  when  a  nerve 
is  at  12  atmospheres  oxygen.   The  nerve  partially  re- 
covers on  return  to  air  at  atmospheric  pressure  pro- 
viding the  block  is  not  maintained  for  more  than  a  few 
minutes.   The  time  course  of  the  block  is  not  modified 
by  continuous  or  intermittent  stimulation.   Nerves  In 
5  percent  C02-95  percent  02  are  blocked  in  a  similar 
fashion  but  with  a  shorter  latency  and  the  reversibility 
Is  more  pronounced.    Removing  the  perineurium  also 
Slightly  reduces  the  latency  of  block  by  high  pressure 
oxygen.    It  is  suggested  that  hyperoxlc  conduction 
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block  as  seen  In  peripheral  nerve  may  play  a  role  In 
Initiating  hyperoxlc  seizures  In  the  central  nervous 
■ystenu   (Author) 
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NAVAL  MEDICAL  DEPARTMENT  REFERENCE  COL- 
LECTION OF  ENTEROBACTERIACEAE. 
Research  rept. 

by  Mary  C.  Babcock,  James  D.  Glllmore.  and 
L.  A.  Barnes.    12  Dec  51,  20p 
Proj.  NM005  048  04  14 

Unclassified  report 

Descriptors:  (•Libraries,  Culture  media),  (*Medical 
laboratories,  Enterobacterlaceae),  (*Enterobacteriaceae, 
Medical  research).  Culture  media.  Salmonella,  Shlgellt, 
Proteus,  Pseudomonas,  Epidemiology,  Immunology, 
AntlbloUcs,  Diseases.  Indexes.  Identification. 
Catalogs.  Documentation,  Military  medicine. 

A  lyophlllzed  culture  collection  of  approximately  5000 
Enterobacterlaceae  cultures  representing  biochemically 
and  serologically  identifiable  strains  in  the  genera 
Salmonella,  Stilgella.  Paracolon,  Proteus  and  Pseudom- 
onas. has  been  established.    Replicate  cultures  are 
available  from  outbreaks  of  shigellosis  and  salnnnel- 
losls  as  well  as  Isolates  from  both  acute  cases  and 
carrier  states.   Available  pertinent  cllnlco-epidemi- 
ologlc  data  are  maintained  on  record.   This  reference 
library  of  enteric  cultures  provides  the  means  for  com- 
paring the  various  antibiotic  sensitivities,  immunologi- 
cal differences  and  serological  variance  of  new  strains 
with  those  of  standard  types  and  older  Isolates.    The 
lyophilized  cultures  and  clinico-epidemiologlc  data  are 
available  for  use  by  all  Armed  Forces  establishments 
and  civilian  laboratories  on  reijuest.    (Author) 
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NEOPLASMAS  IN  RATS  PROTECTED  AGAINST 

LETHAL  DOSES  OF  IRRADIATION  BY  PARABIOSIS 

OR  PARA-AMINOPROPIOPHENCWE. 

Research  rept.,  vol.  11,  p.  1153-1172, 

by  George  Brecher,  E.  P.  CronUte,  and  James  H.  Peers. 

20  Oct  53,  20p 

ProJ.  NM006  012  05  12 

Unclassified  report 

Descriptors:  (*Parablosls,  Neoplasms),  (•Neoplasms, 
Whole  body  irradiation),  (•Radiation  effects.  Neoplasms). 
Lethal  dosage.  Cancer,  Pathology,  Intestines,  Repro- 
ductive system,  Rats. 

Rats  that  survived  otherwise  lethal  doses  of  radiation 
when  protected  by  para-aminopropiophenone  or  para- 
biosis are  followed  along  with  their  normal  controls  for 
the  rest  of  their  natural  lives.   Seventy  animals  have 
been  Irradiated.   Of  these,  22  have  survived  6  months 
or  more  and  in  these  survivors  there  has  appeared  an 
adamantinoma,  renal  carcinoma,  sarcoma,  adenocarci- 
noma of  the  duodenum,  ]e]uneum,  and  of  the  Ileum, 
^loma  and  adenocarcinoma  of  colon;  and  a  uterine 
sarcoma  between  6  and  16  months  after  irradiation. 
During  this  time  no  tumors  have  develcqjed  In  control 
animals.   The  high  incidence  of  tumors  in  this  small 
group  of  animals,  and  the  incidence  of  tumor  types  that 
seldom  occur  spontaneously,  indicate  thi.t  these 
neoplasms  were  Induced  by  whole-body  Irradiatloa. 
(Author) 
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A  NEW  CRITERION  FOR  THE  SELECTION  OF  COM- 
POUNDS FOR  CURATIVE  ACTIVITY  IN  PLASMODIUM 
VIVAX  MALARIA.  i 

Research  rept.  ' 

by  Levon  A.  Terxlan.  P.  A.  Wtid,  and  N.  Stabler. 
4  Oct  61,  1^ 
ProJ.  NM007  081  01  09 

Unclassified  report 

Deacriptors:  (•Plasmodium,  oUnollnes),  (•Drugs, 
Hemosporldla),  Toxicity,  Sport*,  Diseases,  Aedes, 
Infectious  diseases.  Disease  vtetors. 

This  study  showed  that  there  is  a  specific  relation  be- 
tween the  toxic  activity  of  a  compound  to  the  sporozoit** 
of  Plasmodium  galllnaceum  and  its  curative  activity      '^ 
against  the  forms  that  produce  relapse  in  Plasmodium  ,1 
vlvax  malaria.   Thus,  it  was  found  that  those  8-amlno- 
qulnollnes  (SN  13,274,  13,  276,  13,  429)  with  curative 
activity  In  P.  vlvax  malaria  equal  to  or  greater  than 
pamaquine,  like  pamaquine,  are  toxic  to  the  aporozoites 
of  P.  galllnaceum  in  Aedes  aegypti.   As  a  consequence, 
the  sporozoltes  In  the  salivary  frauds  of  mosquitoes 
maintained  on  these  drugs  are  eventually  destroyed, 
and  the  nu>squlto  Is  sterilized  of  Its  Infection.   Further- 
noore,  it  has  been  shown  that  8-amlnoqulnollnes,  and 
other  compounds  with  no  curative  acitlvlty,  or  a  cur- 
ative activity  below  that  of  pamaquine,  have  no  dis- 
cernible effect  on  the  sporozoltes  of  this  parasite. 
This  relation  should  provide  a  reliable  method  for  the 
evaluation  of  compounds  for  possible  curative  activity 
in  P.  vlvax  malaria,  eliminating  thereby  the  defects 
Inherent  in  testing  methods  utUlttng  the  vertebrate 
phase  of  e;q>erlmental  animfl]  malarias.   (Auttur) 
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A  NEW  INSTRUMENT  FOR  RETBACTING  THE  WALLS 

OF  BLOOD  VESSELS  TO  FACILItATE  INSERTION  OF 

ARTIFICIAL  TUBES. 

Rept.  no.  1, 

by  J.  W.  Thomas.   31  Mar  48.  ap 

ProJ.  NM007  025 

Unolasslfled  report 

Descriptors:  (•Cannulation,  Medical  equipment).  Blood 
vessels.  Arteries,  Surgical  teclniques.  Polyethylene 
plastics.  "^ 


ctaalq 

II 


An  instrument  was  designed  and  constructed  which 
facilitates  the  IntroducUon  of  artificial  tubes  into  blood 
vessels.   It  consists  of  an  outside  caliper  to  the  tips  of 
which  are  attached  steel  rockers  oontrolling  four  small 
hooks  which  hold  the  vessel  open.. 
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THE  NON-SPECIFIC  INHIBmON  OF  THE  LECITHINASE 

ACTIVITY  OF  TYPE  A  CLOSTRlpIUM  WELCHD  TOXIN 

Rept.  no.  6. 

by  Robert  R.  Wagner.   13  May  4»,  1^ 

ProJ.  NM007  024 

Unclassified  report 


eJlli. 


Descriptors:  (*CIostridlum  wek^lli.  Immune  serums), 
(•Immune  serums,  Clostridium  welchii).  Toxins  and 
antitoxins.  Phospholipids,  Phospkoprotelns,  Animals, 
Humans,  Enzymes,  Heat  toleranoe,  Inhibition,  Toxic 
tolerances.  Hydrolysis,  Hemolysis,  Rabbits. 


Mormal  serum  of  several  species  of  animals  inhibits  the 
ta^drolytio  action  of  Clostridium  welchll  lecithlnase  on 
Ucitiho-TltelUn.  Normal  rabbit  serum  also  reduces  the 
extent  of  the  hemolytic  action  of  type  A  CI.  welchll  ^rnir^. 
These  inhibitory  effects  appear  to  be  related  to  a  non- 
specific substance  in  animal  serum  that  is  not  present  in 
luman  serum.   This  inhibitor  is  moderately  heat  labile 
and  is  distinguished  from  the  markedly  heat  stable  anti- 
enzyme  of  type  A  CI.  welchii  immune  serum.   The  re- 
sistance of  the  lecithlnase  to  destruction  by  heat  is  lost 
when  sut)-lnhlbitory  doses  of  normal  rabbit  serum  are 
added.   It  seems  possible  that  the  inhibitory  effect  of 
normal  serum  is  due  to  the  formation  with  the  enzyme 
of  a  non-dissociable  complex.   Neither  normal  rabbit 
serum  nor  lecitho-vitellln  affect  the  lethal  action  of 
type  A  CI.  welchii  filtrate.   (Author) 
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NONSUTURE  BLOOD  VESSEL  ANASTOMOSIS:   AN 

EXPERIMENTAL  STUDY  USING  POLYETHYLENE  AS 

THE  PROSTHETIC  MATEMAL, 

Researoh  rept.,  vol.  13,  p.  163-166, 

by  R.  H.  Egdahl  and  D.  M.  Hume.   29  Mar  56,  14p 

ProJ.  NM007  081  19  01 

Unclassified  report 

Descr^tors:  (•Polyethlene  plastics.  Prosthetics), 
(•Blood  vessels.  Prosthetics),  (•Transplantation,  Blood 
vessels).  Medical  equipment.  Surgical  techniques. 
Veins,  Arteries,  Fibrin,  Thrombosis,  Dogs. 

Much  work  is  being  done  at  the  present  time  to  improve 
blood  vessel  grafts  and  enlarge  the  scope  of  their  impli- 
cation.  Relatively  little  work,  however,  is  being  devoted 
to  the  Improvement  of  anastomotic  techniques.   This 
study  evaluates  the  nonsuture  method  of  anastomosis 
using  polyethylene  tubing  as  the  prosthetic  material. 
Intrinsic  advantages  of  the  nonsuture  technique  are 
simplicity,  rapidity,  and  external  siq^wrt  to  the  graft. 
Results  of  the  study  indicate  that  vein-lined  polyethjdene 
tubing  may  be  used  satisfactorily,  at  least  for  short  in- 
tervals, as  arterial  prostheses  In  dogs.   In  the  venous 
system,  perforated  vein-lined  polyethylene  prostheses 
were  found  to  be  preferable  to  solid  vQln-lined  poly- 
ethylene prostheses  because  of  external  vascularization 
to  the  vein  graft  of  the  perforated  tubes.   Results  with 
the  prostheses  were  much  more  satisfactory  in  the  ex- 
ternal Jugular  vein  of  the  dog  than  In  the  portal  system 
because  of  a  greater  incidence  of  fibrosis,  thickening 
and  thrombosis  in  the  vein  grafts  of  the  portal  system 
prostheses.   Venous  honoografts  were  found  to  be  un- 
satisfactory compared  with  venous  autografts  for  linings 
of  the  perforated  polyethylene  tubes.    It  is  concluded 
that  the  nonsuture  method  of  anastomosis  using  perfo- 
rated polyethylene  tubing  is  anillcable,  at  least  for 
short  term  follow-t^s,  in  the  arterial  and  peripheral 
venous  system.   (Author) 
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LESIONS  IN  SWINE  INDUCED  BY  TOTAL  BODY  EX- 
POSURE TO  GAMMA  RADIATION  FROM  AN  ATOMIC 
BOMB  SOURCE. 

Researoh  rept.,  vol.  11,  p.  557-677, 
hy  John  L.  Tullis,  Baldwin  G.  Lamaon,  and 
Sidney  C.  Madden.   26  Feb  63,  2^ 
ProJ.  NM006  012  04  60 
AD  17  90S 

Unclassified  rqwrt 

Deacriptors:  (•Whole  body  irradiation.  Pathology), 
(•Radiation  effects.  Nuclear  e:q>loBions),  Lethal  dosage. 
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Thymus,  Spleen.  Bone  marrow.  Hemopoietic  system. 
Lymphatic  system.  Gastrointestinal  system.  Testes, 
Ulcers,  Necrosis,  Edema,  Hemorrhage,  Radiation 
sickness.  Swine. 

Thirty-two  swine  were  exposed  to  about  700  r  total  body 
gamma  radiation  from  an  atomic  bomb  source  while 
caged  in  fire-  and  blast-resistant  aluminum  cylinders. 
Twenty-four  of  these  were  serially  sacrificed  In  pairs 
at  intervals  from  4  hours  to  6  days  after  irradiation  and 
the  remaining  eight  swine  died  spontaneously  on  days  6 
and  7.   Radiation-induced  gross  pathologic  changes  in- 
cluded reduction  in  size  of  thymus  and  spleen,  gradual 
depletion  of  the  bone  marrow,  hyperemia  and  inflamma- 
tion of  the  gastrointestinal  tract,  and  hemorrhage  into 
various  organs.    I>ulmonary  edema,  bacterial  invasion, 
and  hemorrhage  in  the  gastrointestinal  tract  and  other 
organs  were  conspicuous  in  animals  dying  spontan- 
eously.  Microscopic  alterations  resemUed  those  pro- 
duced by  600  r  total  body  X  radiation.   Lymphocytes, 
erythroblasts,  myeloblasts,  spermatogonia  and  selected 
epithelial  cells  of  the  small  intestine  showed  the  most 
extensive  changes.   Destruction  of  lymphocytes  in  all 
lymphoid  organs  existed  in  tlie  first  animals  sacrificed 
and  was  generally  naost  extensive  in  animals  killed  at 
7  1/2  hours.   By  1  1/2  days  the  excess  debris  had  been 
removed  by  phagocytosis,  and  lymphocyte  repopulation 
was  evident  after  the  second  day  following  exposure. 
A  progressive  decrease  in  bone  marrow  cellularity  was 
first  recognized  at  7  1/2  hours.   CeUs  of  the  erythro- 
poietic series  were  first  reduced  in  number  followed  by 
myelopoietic  cells  and  megakaryocytes  in  that  order. 
(Author) 
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LOCALIZATION  OF  RADIATION  EFFECTS  ON  RAT'S 

TEETH. 

Research  rept.,  vol.  14,  p.  395-402, 

by  James  A.  English.   6  May  56,  8p 

Prol.  NM006  012  04  95  .       .^ 

Unclassliled  report 

Descriptors:  (*Teeth.  Radiation  effects),  ('Radiation 

effects.  Teeth),  Partial  body  irradiation.  Head,  Tissues 

(Biology),  Cells  (Biology),  Histological  techniques. 

Pathology,  Rats. 

Sixty-one  weanling  wliite  rats  were  used  in  an  e:q)erlment 
to  determine  wliether  radiation  changes  previously  ob- 
served in  developing  teeth  following  1500  r  of  200  KVP 
local  X-ray  radiation  were  due  to  direct  or  indirect  ef- 
fects.  Twenty-six  animals  were  irradiated  over  the 
teeth  and  eight  animals  were  irradiated  over  tbe  poste- 
rior part  of  the  head,  the  remainder  of  the  body  being 
protected  by  lead  shields  in  both  series.   There  were  19 
and  8  littermate  controls  respectively  for  tlie  two  groups 
of  radiated  animals.   Seven  of  tlie  rats  irradiated  over 
the  teeth  were  sacrificed  24  days  or  more  following  ex- 
posure and  all  of  tliem  were  observed  to  have  gross 
evidence  of  developmental  changes  in  maxUlary  incisor 
teeth  as  determined  roentgenographlcally.   Histologic 
study  verified  tliat  this  change  was  similar  to  tt>e  type 
previously  observed  in  radiated  rats.   None  of  ttie  six 
animals  irradiated  over  the  posterior  part  of  the  head 
and  sacrificed  24  or  more  days  afterwards  slnwed 
roentgenologic  evidence  of  developmental  defects  in 
their  teettu   These  results  clearly  indicate  that  tlie 
changes  observed  were  due  to  local  effects  upon  the 
tooth  forming  cells  rather  than  such  things  as  tlie  pro- 
duction of  toxins  or  hormonal  changes  elsewhere  in 
the  body.    (Author) 
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DEPENDENCE  OF  LENGTH  OF  MUSCLE  FIBERS 

UPON  ATP  CONCENTRATION. 

Research  rept.,  vol.  14,  p.  1-14, 

by  J.  J.  Blum.  T.  D.  Kerwln,  and  W.  J.  Bowen. 

6  Jan  56,  18p 

ProJ.  NMOOO  018  04  14 

Unclassified  report 

Descriptors:  (*Muscles,  Adensoslne  phosphates), 
(* Adenosine  phosptiates.  Muscle  proteins).  Metabolism, 
Glycolysis,  Nucleotides,  Enzymes,  Magnesium  com- 
pounds. Potassium  compounds.  Calcium,  Chlorides, 
Electrolytes  (Physiolo^,  Biophysics,  Tissues 
(Biology). 

The  steady  state  length  of  glycerol-extracted  psoas  fibers 
is  a  function  of  the  concentration  of  ATP  and  not  of  tlie 
amount  of  ATP  split.   Reciprocal  Michaelis-Menten  con- 
stants for  tlie  glycerol-treated  psoas  muscle-ATP  system 

have  been  obtained  by  measurements  of  length  (R  )  and 

L 

of  rates  of  dephosporylation  (K  ).  K    and  V        are 

c        c  max 

essentially  independent  of  diameter  in  the  range  of 
200/U-600//,  but  both  increase  if  the  dimensions  are  re- 
duced to  the  order  of  2m.  K    and  V         remain  approxl- 

c  max  ^^"^ 

mately  constant  during  storage  in  SO  percent  g^^erol 

for  more  than  one  year.  At  0.3  M  KCl,  K.  >   K    for 

1-1  c 

fibers  of  20a«-60QM  in  diameter,  butjor  fibrils  of  about 
2m  or  less  Ic,  is  about  equal  to  K  .   K.  increases  as 

Increases  and  also  increases  if  small  amounts  of 
Mg^''  are  added  to  fibers  in  0.3  M  KCl.  Possible  Inter- 
pretations of  the  effects  of  KCl  and  of  Mg'*^'^  or  Ca'^^  are 
discussed.   Ttiere  is  a  linear  relatton  between  R^  of 

psoas  fibers  and  the  rate  of  shortening  of  myosin  B 
threads. 


JKCl] 
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DESIGN  AND  CONSTRUCTION  OF  A  RADIOCOBALT 

LARGE  ANIMAL  IRRADLVTOR. 

Research  rept,  vol.  11,  p.  1219-1236, 

by  R.  Harold  Draeger,  Richard  H.  Lee,  Thomas  E.  Shea. 

Jr.,  Frank  I.  Whitten,  and  Maynard  Eicher.   2  Dec  53,  24p 

Pro].  NM006  012  04  64 

Unclassified  report 

Descriptors:  (*Cobalt,  Radiobiology),  (*Gamma  emission. 
Medical  equipment),  (*Medical  equipment.  Gamma 
emission).  Radioactive  Isotopes,  Gamma  rays.  Dose  rate, 
Stiieldlng,  Pneumatic  systems. 

A  large  animal  irradiator  was  designed  and  constructed 
utilizing  1200  curies  of  ;'adiocobalt  as  a  source  of  gamma 
radiation.   The  radioactive  material  is  divided  into  100 
portions  of  approximately  12  curies  which  are  contained 
in  capsules  witliln  60  pneumatic  carrier  tubes.   The  tube 
system  connects  two  radiation  chambers  separated  by  a 
radiation  shield.   This  arrangement  permite  eiUier  of  the 
two  chambers  to  be  entered  wltenever  the  radioactive 
material  is  pneumatically  transferred  to  the  other.   In  one 
radiation  chamber  the  carrier  tubes  are  disposed  in  a 
radial  manner  providing  a  volume  atx>ut  32  inches  In 
diameter  and  5  feet  long  in  wtiich  a  highly  uniform  radiatton 
dose  rate  of  about  20  r  per  minute  is  attained.    In  the  other 
chamber  the  tubes  are  clustered  as  closely  as  possible 
providing  a  smaller  volume  about  10  inches  in  diameter 
and  30  inches  long  in  which  the  radiation  level  is  about  200 
r  per  minute.   The  equipment  is  housed  in  a  reinforced 
concrete  building  which  is  divided  by  a  heavy  radiation 
shield  into  two  radiatton  exposure  rooms  and  a  control 
room.   (Autlior) 
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THE  DISTRIBUTION  AND  QROWtB  OF  ICE  CRYSTALS 

m  FROZEN  MAMMALIAN  TISSUE, 

Research  rept.,  vol.  13,  p.  1-30, 

Iqr  H.  T.  Meryman  and  W.  T.  Plat»,  3  Jan  66,  30p 

ProJ.  NMOOO  016  01  08 


Unclassified  report 

Descriptors:  (♦Frostbite,  Dehydt»tton),  (♦Tissues 
(Biology),  Freezing),  (*Ice,  Tissues  (Biology),  Histological 
techniques,  ViabUity,  Liver.  Muscles,  Electrolytes 
(Physiology),  Wounds  and  injurtea.  Biochemistry, 
Pathology. 

Although  tissue  generally  appears  histologically  normal 
after  freezing  and  thawing,  an  investigation  into  the  histology 
of  tissue  in  the  frozen  state  reveals  the  existence  of  many 
small  intracellular  crystals  after  rapid  freezing  and  of 
huge  extracellular  crystals  after  stow  freezing.    Interpre- 
Ution  of  this  data  and  other  avallaUe  information  leads  to 
the  conclusion  tliat  the  extreme  concentration  of  solutes 
during  freezing  rather  than  the  meohanical  trauma  from 
toe  crystals  is  the  primary  cause  of  tissue  injury.   This  is 
a  cumulative  biochemical  trauma  with  both  time  and  tem- 
perature dependency.   The  normal  appearance  of  tissue 
and  cells  following  freezing  and  thawing  does  not  necessarily 
Indicate  viabUlty.   (Author)  '^ 
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THE  DISTRIBUTION  OF  THE  SOMATIC  ANTIGEN  OF  A 

GRAM-NEGATIVE  ORGANISM  IN  NORMAL  AND  TUMOR 

BEAMNG  MICE.  | 

Research  rept., 

by  W.  G.  Smith,  R.  F.  Ruhl,  and  Gl  W.  Imlrto. 

6  JUn  51,  16p 

Pro].  NMOO&  048  09  01 

Unclassified  retort 

Descriptors:  (*Neoplasms,  Toxiis  and  antttoxlns), 
(♦Antigens  and  antibodies.  Neoplasms),  (♦Salmonella, 
Toxins  and  antitoxins).  Culture  media.  Trypsin.  Distil- 
lation, Labeled  substances,  Canoer,  Tissues  (Biology), 
MicrooiYanlsms,  Hemorrhage,  Necrosis,  Retioulo- 
endothellal  system.  Toxicity,  Mice. 

The  somatic  antigen  of  Salmonella  typliimurium  was 
labeled  by  growing  the  organism  in  a  medium  of  low  phos- 
phorus concentratton  containing  NaS  HP(32)04.    Labeled 
antigen  was  extracted  from  the  harvested  organisms  by 
a  process  of  tryptlc  digestion  and  fractional  precipltatton  in 
acetone.   This  labeled  product  was  used  to  study  (a)  the 
fate  of  this  hlgliiy  toxic  antigen  in  normal  mice  and  (b)  the 
(piestion  of  selective  localization  of  this  agent  in  saiooma- 
touB  tissue.   Somatto  antigens  of  Qram-negatlve  organisms 
produce  a  hemorrhagic  necrosis  la  tumor  tissue;  this  effect 
Is  confined  to  the  neoplastic  tissue  of  tumor  bearing  animals. 
The  labeled  antigen  was  administered  intravenously  to  normal 
mice  and  to  mice  bearing  the  transplantable  saiooma  37. 
In  order  of  decreasing  concentratitm  of  P(32),  antigen  P(32), 
recovered  from  normal  mice  sacrificed  at  4  hours  was 
found  primarily  in  liver,  spleen,  adrenals,  lungs,  mesenteric 
node,  kidneys,  and  sternum.    Approximately  the  same  order 
holds  for  normal  mice  sacrificed  at  24  hours  post-injection. 
In  tumor  bearing  mice  sacrificed  at  4  hours,  antigen  P(32) 
was  found  mainly  in  liver,  spleen,  lungs,  adrenals,  mes- 
enteric node,  kidneys  and  tumor.   Tumor  naoved  into  tenth 
position  in  the  24  hour  group. 
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AN  AUTOMATIC  RECORDINO  IMPEDANCE  BRIDGE. 
Research  rept.,  vol.  11,  p.  776-784, 
by  H.  W.  Shlrer  and  J.  W.  Moore.   25  Nov  83,  16p 
Pro].  NMOOO  018  03  02 

Unclassified  r^wrt 

Descriptors:  (♦Medtoal  equipment.  Recording  systems), 
(♦Muscles,  Electrical  impedance),  (♦Recording  systems, 
Medtoal  equipment).  Resistance  (Electrical),  Tissues 
(Biology),  Membranes  (Biology),  Electrolytes  (Physiology), 
Permeability,  Btophysics.  \ 

A  servo  operated,  self-balancing  Wbeatstone  bridge  for 
continuous  recording  is  described.    It  was  designed  to 
record  the  resistive  component  of  the  impedance  of  living 
tissue  at  any  one  of  four  preselected  frequencies  from  200 
to  2,000  cycles  per  second.   The  Impedance  of  from  0  to 
1,500  ohms  shunted  by  up  to  1.0  microfarads  is  covered  in 
two  overlapping  ranges.   The  reactive  component  balance  is 
maintained  by  hand  and  Is  not  recorded.   (Author) 
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AN  AUTOMATIZED  TECHNIQUE  OF  INVESTIGATING 

DIFFERENTIAL  SENSmVITY  TO  AUDITORY  INTENSITIES. 

L  THE  INFLUENCE  OF  STEP  SIZE  AND  INTERVAL 

BETWEEN  STIMULL 

Research  rept.,  vol.  14,  p.  533-640, 

by  J.  A.  Moody,  E.  A.  Jerome,  J.  P.  Flyno,  and 

T.  J.  Connor.   5  Jul  56,  9p 

ProJ.  NMOOO  019  02  02 

Unclassified  report 

Descriptors:  (♦Auditory  perception.  Thresholds 
(Physiology)),  (♦Psychoacoustics,  Test  methods),  Audtome- 
try.  Hearing,  Stimulation,  Control  systems.  Automatic, 
Psychophjrstology,  Auditory  signals.  Reaction  (Psychology), 
Reflexes,  Psychomotor  teste.  Analysis  of  variance. 

This  report  presento  a  set  of  measures  of  differential 
sensitivity  to  auditory  intensittes  obtained  from  four 
sub]ecto  by  the  metliod  of  limite.   The  resulte  are  sonw- 
wliat  novel  because  they  were  obtained  by  a  completely 
automatic  control  system  that  permite  tite  presentation  of 
stimuli  at  any  rate  within  the  subject's  capacity  to  respond. 
It  was  found  tliat  subjecte  respond  adequately  at  a  rate 
(1  stimulus  per  second)  that  yields,  on  the  average,  over  18 
momentary  tliresholds  per  minute,  whtoh  represente  about 
a  25-fold  increase  in  efficiency  over  manually  controlled 
techniques.   This  rapid  rate  of  obtaining  thresholds  provides 
a  precise  metliod  of  detecting  some  of  the  temporal  changes 
in  auditory  sensitivity.    (Author) 
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THE  BIOCHEMICAL  CELLULAR,  AND  BACTERIOLOGIC 

CHANGES  IN  THORACIC  DUCT  LYMPH  OF  DOGS  EXPOSED 

TO  TOTAL  BODY  IRRIDATION, 

bjr  Crawford  S.  Brown,  Esther  Hardeobergfa,  and  John 

L.  Tullls.    22  Jun  50,  22p 

Pro].  NMOOO  012  04  29 

Unclassified  r^iort 

Descriptors:  (♦Lynqih.  Radiation  elXeeto),  (♦Whole 
body  irradiation.  Lymph),  Thorax,  Canmilatlon,  Blood 
proteins.  Uric  acid.  Nitrogen,  Blood,  Glucose,  Chlorides, 
Leukocytes,  Bacteria,  Blood  ooagulatloa.  Body  fluids. 

Biochemical,  cellular,  and  bacteriologic  studies  were 
conducted  on  thoracic  duct  lymph  and  blood  in  normal  dogs 
and  in  dogs  exposed  to  500  r  total  body  x-radlatton. 
Lymph  total  protein  fluctuated  within  the  first  fifty  hours 
after  irradiatton  then  decreased  at  a  stow,  even  rate.   Uric 
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•old  and  non-protein  nitrogen  lerels  In  lymph  Inoreaaed 
within  four  hours  following  irradlatloa.  but  later  decreased 
to  slightly  below  normal.  Lymph  creatinine  decreased 
within  four  hours  following  Irradiation.    After  18  hours  It 
rose  gradually  toward  the  normal  level.   Sugar  and  chloride 
levels  showed  no  appreciable  change.   The  total  number  of 
white  blood  cells  In  lymph  dropped  prectpitously  within 
four  hours  after  irradiation,  and  remained  at  a  low  level 
throughout  the  period  of  observation.   Bacterial  cultures  of 
blood  and  lymph  were  negative.    (Author) 


Inseminated  fsmales  occurred  In  those  groups  with  10 
percent  or  less  of  males,  while  the  greatest  proportion  of 
Inseminated  females  were  found  In  those  populations  with 
about  85  percent  males.   In  experimental  gio«ve  conslstli^ 
of  95-97.5  percent  males,  however,  there  was  a  decline  In 
the  rate  of  females  Inseminated.  This  decline  was  more 
evident  in  those  experiments  performed  durti^  the  winter 
months  and  may  be  related  to  seasonal  changes  in  the  mating 
activity  of  A,  quadrimaoulatus  in  the  laboratory.   (Author) 
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Naval  Medical  Research  Inst.,  Bethesda,  Md. 

THE  ECTOPIC  DEVELOPMENT  OF  MALARIAL 

OOCYSTS. 

Research  rept.,  vol.  12,  p.  309-316, 

Iqr  A.  Bums  Weathersby.   6  Aug  54,  8p 

ProJ.  NM005  048  20  02 

Unclassified  report 

Descr^itors:  (*Aedes,  Parasites),  (*Hemosporldia. 
Growth),  (^Plasmodium,  Growth),  Inftetions,  Diseases, 
Germ  cells.  Parasitic  diseases.  Histological  tech- 
niques, Stonutch. 

Aedes  aegyptl  was  artificially  Infected  with  Plasmodium 
galllnaceum  by  injecting  chicken  blood,  containing  a  hi^ 
percentage  of  gametocytes,  directly  into  the  haemocoel, 
thus  by-passing  the  critical  stomach  wall  phase.   Serial 
sections  were- prepared  from  these  mosquitoes  7  and  8 
days  following  the  injection  of  the  parasites.   Oocysts 
were  found  developing  in  most  of  the  tissues  and  in  all 
body  divisions  of  45.3  percent  of  these  mosquitoes. 
Oocysts  were  found  attached  to  the  diverticula  and 
foregut  of  only  one  individual,  and  none  was  seen  on  the 
stomach.  These  results  indicated  that  the  parasite 
could  develop  without  stomach  wall  association  and  that 
the  factors  responsible  for  such  development  were  di- 
stributed throughout  the  body  and  were  not  confined  to 
•the  stomach  wall  of  the  susceptible  mosquito.   (Author) 
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Naval  Medical  Research  Inst.,  Bethesda,  Md. 

THE  EFFECT  OF  AGE  AND  SEX  RATIO  ON  THE  MATING 

ACTrvmr  of  anopheles  quadrimaculatus  say. 

Research  rept.,  vol.  12,  p.  261-268, 

by  Levon  A.  Terzian  and  Nathan  Stabler.   22  Jun  54,.  9p 

ProJ.  NM005  048  06  06 

Unclassified  report 

Descriptors:  (* Anopheles,  Reproduction  (Phystology), 
Males,  Females,  Adults,  Sex,  Aging  (Physiology). 

This  report,  which  represents  further  studies  In  the 
laboratory  biology  of  Anopheles  quadrimaculatus,  deals  with 
the  effects  of  the  age  of  the  male  and  female  mosquitoes, 
and  the  male/female  ratio  within  a  groi^),  on  the  rate  of 
insemination  of  females.   It  has  been  demonstrated  that  the 
capacity  of  the  males  to  inseminate  sexually  active  females 
was  at  a  low  level  during  the  first  postemergence  day  and 
reached  its  peak  diuring  the  third  postemergence  day.   There- 
after, the  sexual  activity  of  the  males  declined  only  slightly 
«V  to  and  including  the  20th  day  of  adidt  life.   It  has  also 
been  shown  that  the  ability  of  the  females  to  become 
Inseminated  by  sexually  active  males  was  likewise  at  a 
low  level  during  the  first  postemergence  day.  but  reached 
Its  peak  on  the  fifth  day.    hi  contrast  to  the  males,  the  rate 
of  insemination  in  the  females  decreased  sharply  in  the 
10-day-old  grot^s,  and  In  the  15-and  20-day-old  groups, 
mating  declined  even  naore  markedly  to  very  low  levels. 
It  has  been  ftirther  demonstrated  that  the  ratio  of  males  to 
females  influences  the  proportion  of  females  to  become 
Inseminated  within  a  giovp.  Thus,  the  lowest  rate  of 
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Hawaii  Agricultural  Experiment  Station,  Honolulu. 

AN  EXAMPLE  OF  LEAST -COST  RATIONS  FOR  OAHU 

DAIRIES. 

Agricultural  Economics  rept., 

by  Douglad  J.  McConnell,  Richard  W.  Stanley,  and 

Mao  Lin  Liu.   Nov  63,  28p   HAES-AER-64 

Unclassified  report 

Descriptors:  (*Mllk.  Hawaii),  EconcKnics,  Agriculture, 
Bovlnes,  Nutrition,  Costs.  Industries,  Productloa. 
Linear  programming. 

The  dairy  industry  in  Hawaii  is  dependent  upon  Imports: 
cows,  feed,  and  equipment  are  largely  Imported  from  the 
mainland.   Among  the  feeds  available  in  quantity  to 
.dairymen  on  the  island  of  Oahu,  only  pineapple  bran, 
pineapple  silage,  pineapple  hay,  and  molasses  originate 
In  Hawaii.   Limited  amounts  of  alfalfa,  Rhodes  grass, 
and  Napier  grass  are  also  available.   The  great  bulk  of 
the  dairy  feed  must  be  Imported  from  the  U.  S.  Main- 
land and  foreign  countries.  Such  heavy  dependence  on 
Imported  s«4>pUes  contributes  to  the  high  cost  of  milk 
production  in  Hawaii.    Feed  cost  is  by  far  the  largest 
single  item  in  the  cost  of  producing  milk.   In  1959, 
feed  costs  alone  accoimted  for  45.6  percent  of  total 
costs  of  produclJQg  milk  on  Oahu.   This  figure  far  sur- 
passes any  other  single  cost  item.   The  cost  of  feed  to 
Oahu  dairies  is  high  not  only  as  a  percentage  of  total 
costs  but  also  In  actual  dollar  terms  when  compared 
with  costs  in  other  states.   Linear  programming  is  an 
analytical  tool  which  has  been  widely  used  elsewhere 
In  the  United  States  for  determining  least-cost  live- 
stock rations.   To  test  the  feasibility  of  using  program- 
ming in  Hawaii,  a  representative  dairy  feeding  problem 
has  been  solved  by  this  method  and  the  results  are 
sunuharlzad  l^  this  report. 


17.  Metallurgy 
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Lockheed  Missiles  and  Space  Co.,  Sunnyvale,  Calif. 

OXIDATION  OF  TUNGSTEN  AT  ULTRA-fflOH 

TEMPERATURES. 

Technical  rept. 

by  R.  A.  Perkins,  W.  L.  Price,  and  D.  D.  Crooks. 

Not  62,  47p   LMSC -6-90-62-98 

N63  18738 

Unclassified  report 

Descriptors:  (*Tungsten,  Oxidation),  (^Oxidation, 
Tungsten),  High-temperature  research.  Air,  Oxygen, 
Pressure,  Phase  studies.  Reaction  kinetics.. 

The  oxidation  hehsTlor  of  tungsten  in  air  and  oxygen  has 
been  studied  as  a  function  of  pressure  (0.1  to  5.0  nam  Hg) 
and  gas  dynamics  at  temperatures  from  1,300  to  3,360C 
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ri.370  to  6,0MF).  Tbs  derslopraeiii  of  a  suifaoe  r«oes- 
slon  technique  for  rate  measurem««t  in  static  and  dy- 
namic atmospheres  at  low  pressuras  is  described.  Grain 
■ixe  and  orientation  are  shown  to  Influence  the  rate  of 
oartdatlon.   Transport  of  oxygen  in  the  system  U  a  rate- 
llmltlng  factor  In  static  or  turbulent  air.  Oxygen  partial 
pressure  in  the  reaction  chamber  taries  with  the  tem- 
perature, surface  area,  and  systeit  geometry.   High- 
Telocity  Jet  lnq>lngement  is  requlrM  to  provide  a  known 
and  constant  value  of  oxygen  presstire.   Gaseous  trans- 
port is  not  rate  limiting  in  pure  oxygen  at  pressures 
below  3  mm  Hg  and  temperatures  to  2,200C  (3,990F). 
Uentioal  oxidation  rates  are  obtaiqsd  by  tests  in  static, 
turbulent,  or  high-velocity  oxygen  and  hlgh-velooity  air. 
Two  transitions  In  oxidation  behsTtor  wiOi  Increasing 
temperature  are  observed.   A  reduotion  in  temperature 
dependency  and  an  increase  In  pressure  dependency 
oocun  at  each  transition.  At  aU  pressures,  rates 
reach  a  maximum  and  decrease  wl^  increasing  tem- 
perature above  about  2,200C  (3,99fllF).   Equations  which 
predict  rates  of  oxidation  at  pressures  of  .000001  to  3.0 
mm  Hg  within  ^20  percent  of  experimental  values  from 
three  Independent  InTesttgatioas  are  presented.  (Auttur) 


20.  Nuclear  Physics  and 
Nuclear  Chemistry 
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Naval  Medical  Researoh  Inst.,  BetlUsda,  Md. 
DEVELOPMENTAL  STUDIES  OF  PERSONNEL  DOSI- 
METERS FOR  IONIZING  RADL\TIOH.    1.   BACKGROUND 
AND  PRELIMINARY  DATA  ON  THE  USE  OF  ACTIVATED 
POTASSIUM  BROMIDE  CRYSTALSJ/ 
ty  Maynaid  Eicher.   39  May  50,  Iflta 
ProJ.  NM006  012  04  27  H 

j  I   Unclassified  report 

Deacripton:  (*Dosimetera,  Crystals),  Nuclear  warfare 
casualties.  Radiation  hazards.  Radiological  dosage, 
lonUatlon.  Colorimetry,  Crystal  lattices.  Color  centere. 
Potassium  compounds,  Bromides,  Absorption  spectrum. 
Ralldes. 


DiysUls 


Color  changes  in  alkali  hallde  oiysUls  induced  by 
Ionizing  radiation  are  proposed  for  personnel  dosimetry 
for  nigged  field  use  in  atomic  warfiire  and  disaster  planning. 
The  theory  of  the  color  change  is  dlacussed  and  a  method 
described  by  which  the  degree  of  ciMoratlmi  of  potassium 
bromide  can  be  greatly  Increased.  The  process  of 
aotlTatioo  oonTerts  Induced  blue  F  centere  in  the  crystal 
lattice  to  ooloriess  U  centere.   Preliminary  data  and 
ourres  plotting  the  absorption  ooeflBclents  of  the  crystals 
TS.  dosage  of  200,  400,  and  lOOOkT  X-rays  and  radium- 
gamma  radiatlOD  are  presontsd.  (Atthor) 


22.  Ordnance 
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Office  of  Sclantiflc  Researoh  and  Dmvlopment.  DIt.  1. 

HYPERVELOCITY  GUNS  AND  THE  CCHnDOL  OF  GUN 

EROSION. 

Summary  teofanloal  rept.,  vol.  1, 


Ed.  by  John  S.  Buriew.   1946,  declassified  2  Aug  60, 
69^  STR-1-1 
AD  221  585 

Unclassified  rppoH 

Legibility  of  this  doctnnent  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  the  best  available  copy. 

Deacripton:  (•Hyperveloclty  guns,  Maintenance),  (*Gun 
barrels.  Erosion),  (^Interior  ballistics,  Hypervelocity 
guns).  Guns,  Ballistics,  Hypervelocity  projectiles,  pro- 
pellants.  Corrosion-resistant  alloys.  Metallography, 
Ordnance. 

Contants: 

Ballistics 

Gun  erosion 

Erosive  action  of  propellants 

Erosion  resistant  materials 

In4>roved  machine  gun  barrels 

Hypervelocity  guns  and  projectilea 


25.  Physics 
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Antenna  Lab.,  Olilo  State  Univ.  Researoh  Foundation, 

Columbus. 

SOME  EXPERIMENTAL  MEASUREMENTS  OF  THE 

CHARACTERISTICS  OF  Q-SWITCHED  LASERS, 

by  Raymond  E.  \Vhitaore.   15  Not  63,  60p 

08URF-1579-5 

Contract  AF33  667  10824,  ProJ.  5237,  Task  623704 

N64  15365 

Unclassified  rqiort 

Thesis  submitted  to  Ohio  State  UnlT.  as  partial  AiUUl- 
ment  for  MA  degree. 

Descrip^ra:  (^Lasers,  Instrumentation),  (*Camera 
shuttera.  Lasers),  Ruby,  Power.  Kerr  cells.  Prisms 
(Optics),  Polarization,  Optical  equipment  con^ranents, 
Ampllfiere,  Calibration.  Reflectora,  Reflection, 
Measurement. 

Measurements  of  the  Tariatlon  in  peak  power  output 
from  a  Kerr  cell  Q-swltched  ruby  laser  and  a  rotatii^ 
roof  prism  Q-switched  ruby  laser  as  a  function  of  the 
parameters  of  the  laser  systems  arc  reported.   Em- 
phasis is  placed  on  optimizing  the  power  output  from 
the  Kerr  cell  system  by  considering  the  effects  of 
variations  in  pumping  energy,  ou^ut  and  reflectlTlty, 
delay  time  between  flawhlamp  firing  and  Q-swltchlng, 
reflector  alignment  and  cavity  length.   A  detailed  de- 
scription of  the  physical  arrangement  and  the  oper- 
ation of  the  two  systems  is  presented.  (Author) 


26.  Production  and  Management 
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Ford  Motor  Co.,  Deartx>in,  Mich. 

TITANIUM  CARBIDE  BASE  CUTTING  TOOLS,  PART  n. 

Rept.  no.  10. 1  Apr-30  Sep  57. 

by  Michael  Hiunenlk,  Jr.  and  David  Moskowlts. 
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30  Sep  57,  lOp 
Contract  AF33  600  32448 
AO  152  281 


Unclassified  report 


Descrtptors:  (^Cutting  tools,  Cermets),  (*Cermets, 
Cutting  tools),  (*Titanium  compounds.  Carbides), 
Macblnlng.  Performance  (Engineering),  Life  ejqpectanoy. 
Wear  resistance,  Sintering,  Vacuum,  Hydrogen,  Frac- 
ture (Meclianlcs),  Niclcei  alloys,  Molybenum  alloys. 
Power  alloys. 

Standard  machinability  tests  have  been  continued  during 
tiie  last  period  on  tool  compositions  showing  optimum  life. 
Tool  performance  data,  showing  good  reproducibility  of 
tool  wear,  have  been  obtained  on  both  hydrogen  and 
vacuum-sintered  specimens.   A  tendency  toward  forma- 
tion of  hairline  fracture  during  cutting  tests  has  been 
observed  on  these  compositions,  and  present  investiga- 
tions are  aimed  at  determining  and  eliminating  tlie 
cause  of  this  beliavior.   (Author) 


29.  Quartermaster  Equipment  and 
Supplies 


PB-160  166  Dlv.    29.  16.  20 

OTS  Prices:  HC  $S.00/MF  $1.25 

Army  Natick  Labs.,  Mass. 

RADL\T10N  PRESERVATION  OF  FOODS  PROGRAM. 

PR0CEEDING6  OF  CONTRACTORS'  MEETING  (8th), 

U.  S.  ARMY  NATICK  LABORATORIES,  NATICK, 

MASSACHUSETTS,  OCTOBER  7-9,  1963. 

ed.  by  Frank  R.  Fislier  and  Edward  S.  Jbsephson. 

1964.  196p 

Unclassified  report 

Sponsored  in  part  by  the  Advisory  Board  on  Military 
Personnel  Supplies,  NAS-NRC. 

Descriptors:  f*Irradlated  food.  Symposia),  (*Food, 
Preservatlcxi),  Radiation  effects.  Nutrition,  Purifica- 
tion, Packaging,  Microbiology,  Dosimeters,  Army 
personnel,  Pasteurizatloo.  Radiobiology. 

Contents:  The  army  radiation  preservation  of  foods 
program;  Product  development:  Wbolesomeness,  nutri- 
tional adequacy,  and  microbiology:  Development  of 
radiation  facilities:  Economic  aspects  and  prospects  of 
commercialization  of  radiation  pasteurized  foods; 
Wbolesomeness  of  foods  preserved  by  cold-steriliza- 
tion and  Induced  radioactivity;  Present  status  of  the 
wbolesomeness  program;  Biochemical  aspects  of  food 
radiation;  Radiation  microbiology  program  philosophy; 
Radiation  microbiology  program  progress  report; 
Troop  acceptance  tests  of  Irradiated  foods;  Packaging 
for  radiation  sterilized  foods;  Dosimetry  and  dose  dis- 
tribution; Accelerators  for  food  preservation. 


30.  Research  and  Research 
Equipment 
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Office  of  Scientific  Research  and  Development.   Dlv.  17. 
COMBAT  TRAINING  EQUIPMENT  AND  TESTING 


DEVKES. 

Summary  technical  rept.,  vol.  4, 

ed.  by  F.  L.  Yoat.   1946,  deolaBStfled  17  Jul  S8, 

25^  STR-17-4 

AD  200  805 

Unolassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  avallahle  copy. 

Descriptors:  (^Training  devices.  Warfare),  (*Te8t 
equipment.  Military  requirements),  (*Warfare,  Train- 
ing devices).  Telemeter  systems.  Fire  control  systems, 
Magnetic  recording  systems,  Oscillograplis,  Radiogra- 
phy, Bomb  auxiliary  equipment.  Timing  devices,  Mea- 
suring devices  (Electrical  And  Electronic),  Pulse 
counters,  Pro)eotlles.  Gas  analysis.  Noise  generators. 
Combat  noise. 

Contents: 

Telemetering  of  Strain  Gauges  and  Instruments 

The  Acoustic  Firing  Error  Indicator 

Magnetic  Recording  Research 

Oscillographs 

High-VoUage  X-Ray  Radiography 

Bomb  Instrumentation 

Deflection-Time  Measuring  Devices 

Measurement  of  Wall  Thicknesses  of  Hollow  Steel 

Propeller  Blades 
Development  and  AppUcatloos  of  Electronic  Counter 

Circuits 
Development  of  Methods  for  Deteotti^  Defective 

Rotating  Bands  on  Projectiles 
Helium-Purity  Indicators 
Battle  Noise  Reproduction  for  Training  and  Screeoli^ 

Battle  Personnel 
Sound  Spectrum  of  Ordnance  Equipment  and  Battle 

Noises. 


31.  Ships  and  Marine  Equipment 
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Institute  of  Engineering  Research,  Univ.  of  California. 
Berkeley. 

THE  INFLUENCE  OF  FRAME  SPACINa  VARUTION  ON 
FACTORS  AFFECTING  THE  COOT  OF  A  TRANS- 
VERSELY FRAMED  VESSEL, 
by  H.  -G.  SchulU.   Dec  63,  57p  NA-63-e 
Contract  MA2620,  T.  O.  2 

Unclassified  report 

Descriptors:  (*Ship  hulls.  Design),  (*Cargo  ships. 
Costs),  Ship  structural  components.  Loading  (Mechan- 
ics), Mathematical  analysis,  Structures,  Stresses, 
Weight,  Ship  plates.  Thickness,  Beams  (Structural), 
Buckling  (Mechanics). 

The  Mariner  Class  dry  cargo  slilp  was  investigated  to 
establish  a  correlation  between  the  ship  construction  cost* 
and  the  frame  spacing,  based  on  the  principles  of  struc- 
tural analysis.   The  theoretical  analysis  is  based  on  tlie 
stress  behavior  of  the  Mariner  Class  dry  cargo  ship  as 
presented  in  Maritime  Administration's  plans,  and 
Russo  and  Sullivan,  under  loadii^  ooodltlons  as  required 
by  the  Classification  Society.   This  stress  investigation 
includes  the  determination  of  all  kinds  of  stresses, 
longitudinal  and  transverse  bending  stress  components 
as  well  as  shear  stresses,  and  the  consldtiration  o< 
buckling  behavior. 
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Permutit  Co.,  Paramus,  N.  J. 

RESEARCH  AND  DEVELOPMEWt  FOR  A  SHIPBOARD 

OIL  AND  WATER  SEPARATION  SYSTEM. 

Technical  rept. 

by  S.  Lenox,  W.  S.  Young,  A.  W.  Kingsbury,  A.  Duggan, 

and  J.  Ciancia.  Jun  63,  15^ 

Contract  MA2722 

Unclassified  report 

Descriptors:  (*Fuel  oil,  Separijtion),  (*Water,  Separa- 
tion), Liquid  filters.  Monitors,  Cargo  ships.  Fuel  tanks. 
Ballast,  CoUoids,  Water  poUutico. 

An  investigation  was  made  to  detelop  a  'package'  type 
unit  suitable  for  shipboard  separation  of  ballast  water 
from  Bunker  'C  fuel  oil.   A  'State  of  the  Art'  survey 
showed  that  existing  commercial  methods  of  separation 
depended  upon  specific  gravity  differences  or  required 
equipment  unadaptable  to  shipboard  use.   A  means  of 
separation  was  developed  which  Involved  the  use  of  a 
capacitance  probe  to  divert  the  relatively  small  amount 
of  ballast  water  containing  over  one  percent  oil  to  a 
Wding  tank  or  existing  ballast  tank.   The  remainder  of 
the  ballast  water  containing  less  than  one  percent  oil 
would  be  passed  through  a  series  of  Dutch  weave 
coalescing  screens.   This  treatment  would  reduce  the 
oil  concentration  to  100  -  200  parts  per  million, 
further  reduction  being  accomplished  by  means  of  a 
replaceable  fibre  glass  cartridge.   The  practical  oper- 
ation of  such  a  system  would  be  demonstrated  by  a 
ftill-scale  land-based  experimental  installation. 
(Author) 


32.  Miscellaneous  Arts  and  Sciences 
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Linguistics  Research  Center,  UdIt.  of  Texas,  Austin. 
Q-COLLECTIONS  AND  CONCATENATION, 
by  David  A.  SenechaUe.   Jan  63,  a9p   LRC-63-WTM1 
Grant  NSF  GN54 

Unclassified  report 


Descriptors:  ('Mathematical  miodels.  Language), 
(•Language,  Mathematical  models).  Theory,  Analysis. 

The  purpose  of  the  paper  is  to  ptovide  the  foundation  for 
a  matliematical  model  for  the  syntactic  description  of 
written  language.   Mathematically  the  paper  is  self- 
contained.   No  knowledge  of  linguistics  should  be  neces- 
sary to  understand  the  material. 


PB-166  122  Dlv.   32,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Linguistics  Research  Center,  Unl^.  of  Texas,  Austin. 
TOWARDS  MACHINE  TRANSLATION, 
by  W.  P.  Lehmann.   Apr  64,  18p   L,RC-64-WA2 
Grant  NSF  GN208 

Unclassified  report 

Descriptors:  (*Language,  Theory),  ('Machine  transla- 
tion. Theory),  Computers,  Vocabulary. 

The  article  gives  a  general  discussion  of  linguistics  and 
the  place  of  the  computer  in  linguistic  research,  espe- 
cially in  machine  translation. 


PB-166  175  Dlv.   32,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
GOVERNORS  OF  THE  CONJUNCTION  YTO, 
by  J.  H.  Pustula.   22  Feb  60,  26p  P-1978 

Unclassified  report 

Descriptors:  (^Vocabulary,  USSR),  Language,  Dic- 
tionaries, Machine  translation,  PIqrsics.  Conqiuters. 

The  Russian  subordinate  oonjunction  that'  introduces 
noun  clauses.   This  paper  lists  all  of  the  words  and 
idioms  that  have  bera  found  to  govern  'that'  clauses  in 
the  RAND  corpora  of  Russian  physics  text.   (Author) 


PB-166  176  Div.   32,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

STUDIES  IN  MACHINE  TRANSLATION~4:   MANUAL 

FOR  PRE-EDITING  RUSSIAN  SCIENTIFIC  TEXT. 

Research  memo. 

by  D.  G.  Hays,  £.  K.  Renner,  and  D.  V.  Mohr. 

4  Dec  59,  rev.  15  Jun  61,  40p   RM2065-1 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:  ('Machine  translation,  USSR),  Standards, 
Puncbeid  cards,  Vocatxilary,  Computers,  Programming 
(Computers),  Reports,  Niunbers,  Language. 

This  manual  describes  the  methods  now  in  use  for  re- 
search on  machine  translation  and  the  general  approach 
that  is  being  followed,  as  well  as  its  philosopfiy  and 
method.   The  present  manual  is  designed  for  the  use  of 
editors  who  prepare  text  for  keypunching. 


PB-166  183 
OTS  Prices: 


Div.   32,  30 
HC  $1.00/MF  $0.50 


Patent  Office,  Washington,  D.  C. 

THE  APPLICATION  OF  RANDOM  ACCESS  TECHNIQUES 

TO  CASE  LAW, 

by  D.  D.  Andrews.   6  Aug  61,  12p 

Unclassified  report 

Presented  at  the  Symposium  on  Information  Retrieval, 
American  Bar  Association,  St.  Louis,  Mo. 

Descriptors:  ('Information  retrieval.  Data  processing 
systems),  ('Law,  Information  retrieval).  Search  theory. 
Data  storage  systems.  Computers,  Selection,  Indexes, 
Subject  indexing. 

The  cases  would  be  digested,  possibly  by  a  simple  under- 
lining operation  on  the  text  followed  by  a  key  punching  of 
the  extracted  material  only  onto  paper  tape  or  cards. 
The  extracted  material  would  be  only  the  facts  stated  In 
the  case  and  would  not  include  any  legal  conclusions  the 
court  may  have  chosen  to  draw  from  these  facts.    A  huge 
dictionary  or  thesauris  would  be  machine  prepared  from 
the  key  punched  material  extracted  from  the  cases  to  enable 
the  user  to  select  all  properly  related  terms  or  synonyms 
which  are  to  be  the  basis  of  an  individual  search.    A  random 
access  search  file  would  be  automatically  prepared  by 
machine  from  the  key  punched  material.   (Author) 


PB-166  185  Div.    32,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Patent  Office,  Washington,  D.  C. 

MAJOR  FACTORS  GOVERNING  THE  SELECTION  OF 

MACHINE  DATA  HANDLING  TECHNIQUE, 

by  D.  D.  Andrews.    10  Sep  57,  lOp 

Unclassified  r^wit 


S-19 


Presented  at  the  Meeting  of  the  American  Cbemloal 
Society  (13^x1),  New  York. 

Descriptors:  (•Information  retrieval.  Data  processing 
systems),  (*Data  processing  systems.  Selection),  (*Patent8, 
Information  retrieval).  Search  theory.  Programming 
(Computers),  Machines,  Analysis,  Identification. 
Documentation. 

A  description  is  given  of  the  procedure  used  by  the 
Patent  Office  to  retrieve  information  by  machines. 


PB-166  191  Div.   32,  30 

OTS  Prices:  HC  $3.00/MF  $0.75 

Texas  Univ.,  Austin. 

MACHINE  LANGUAGE  TRANSLATION  STUDY; 

RESEARCH  ON  THE  MACHINE  TRANSLATION  OF 

GERMAN. 

Quarterly  rept.  no.  5,  1  May-31  Jul  60, 

by  W.  P.  Lehmann  and  E.  D.  Pendergraft.   31  Jul  60,  68p 


Contract  DA36  0398c78911 
AD  347  613 

Unclassified  report 
Descriptors:  (•Machine  translation.  Digital  computers), 
(•Language,  Theory),  Programmii^  (Computers), 
Design,  Coding. 

Conventions  are  explained  for  coding  a  multi-level  phrase 
structure  grammar  with  transformational  properties 
which  are  supported  by  specific  analysis  and  synthesis 
processes.    Programming  aids  tor  the  compUation  and 
verification  of  such  grammars  are  described.   The  com- 
pUing  procedure  will  be  a  research  cycle  with  the  follow- 
ing basic  functions:   (1)  corpus  revision,  (2)  grammar 
revision,  (3)  grammatical  analysis  of  corpora,  (4) 
analysis  revision,  (5)  computation  of  rule  frequencies  la 
recorded  analyses,  (6)  computation  of  analysis  proba- 
bUlties,  and  (7)  synthesis  of  transformations  of  analy- 
ses.  Coding  errors  and  otlier  imperfections  In  the 
grammars  will  also  be  displayed  by  the  cycle.    Heuristics 
tor  choices  between  alternatives  in  analysis  and  synthesis 
were  planned.   The  projected  methods  of  grammar  com- 
pilaUon  and  verification  are  thought  to  be  more  efficient 
than  trial  translations.    (Author) 
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SERVE  THE  BUSINESS  COMMUNITY 

The  Departmeitt  of  Commerce  maintains  Field  Offices  to  enable  the  business  community  to 
avafl  itself  locally  of  Government  facilities  designed  to  promote  commerce.  Wwlcing  closely  with 
various  units  in  the  Department  and,  when  necessary,  with  other  Government  agencies,  the  Field 
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nological aids 
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•  Commodity  standards 

FOREIGN  TRADE  AND  INVESTMENT 
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U.S.  Government  Research  Reports 


This  publication  is  issued  twice  a  month  to  announce 
new  reports  of  research  and  development  released  by 
the  Department  of  Defense  and  certain  other  agencies 
of  the  Federal  Government  sponsoring  research  and 
development  programs.  Unless  otherwise  indicated, 
reports  listed  are  available  from  the  OflGce  of  Technical 
Services.  The  documents  are  available  in  original, 
reproduced,  or  microfiche  copy  only. 

The  first  section  of  U.  S.  Government  Research  Re- 
ports (USGRR)  is  prepared  for  the  Defense  Docu- 
mentation Center  and  is  called  'Technical  Abstract 
Bulletin"  (TAB).  (DDC  is  a  Department  of  Defense 
agency  which  services  DOD  agencies  and  their  con- 
tractors with  military  research  information.)  The  next 
section  is  called  "Non-Military  and  Older  Military  Re- 
search Reports."  Here  are  listed  new  reports  of  civil- 
ian agencies  of  the  Government  and  military  research 
reports  not  to  be  found  in  the  'TAB."    Most  of  these 


older  military  reports  have  been  acquired  by  OTS  in 
response  to  specific  industry  requests. 

Atomic  Ejiergy  Commission  reports  available  from 
OTS  are  listed  in  Nuclear  Science  Abstracts.  NSA  is 
available  to  the  general  public  on  a  subscription  basis 
from  the  Superintendent  of  Documents,  U.  S.  Govern- 
ment Printing  Office,  Washington,  D.  C,  at  $30  a 
year  (domestic),  |37  a  year  (foreign).  Single  copy 
cost,  $1.75  (plus  25  percent  for  foreign  mailing). 

National  Aeronautics  and  Space  Administration  re- 
ports available  from  OTS  are  listed  in  Scientific  and 
Technical  Aerospace  Reports.  STAR  is  available  to 
the  general  public  on  subscription  from  the  Superin- 
tendent of  Documents,  U.  S.  Government  Printing 
Office,  Washington,  D.  C,  at  $25  a  year  (domestic), 
$31  a  year  (foreign).  Single  copy,  $1.50  (plus  25 
cents  for  foreign  mailing). 


How  To  Order  Reports 

Almort  all  reports  listed  in  USGRR  are  available 
from  the  Office  of  Technical  Services,  U.  S.  Depart- 
ment of  Conunerce,  Washington,  D.  C,  20230,  or  may 
be  ordered  through  any  Department  of  Commerce 
Field  Office.  Prices  are  given  with  each  entry.  Hard 
copy  price  is  indicated  by  the  letters  "HC";  micro- 
fiche price  is  indicated  by  the  letters  "MF."  Please 
use  the  identification  numbers  (AD  number,  PB  num- 
ber) and  titles  of  reports  when  ordering.  Also  use 
accession  numbers  when  ordering  documents  listed 
in  NSA  and  STAR.    Prepayment  is  required  or  pur- 


chases can  be  charged  to  Superintendent  of  Documents 
deposit  accounts. 

For  reports  available  from  GPO  only,  address  your 
order  and  make  check  or  money  order  payable  to 
Superintendent  of  Documents,  U.  S,  Government  Print- 
ing Office,  Washington,  D.  C,  20402. 

When  any  report  is  avaUable  from  a  source  other 
than  OTS  or  GPO,  the  name  and  address  of  that  source 
will  be  given.  Direct  your  order  to  that  address  and 
not  to  OTS. 


NOTICE   TO  SUBSCRIBERS 

Retroactive    Pricing    Rescinded 


The  new  Sundard  Priciog  Schedule  announced  in  die  August  20,  1964,  issue  of  diis  publication  is  intended  to 
eliminate  dual  pricing,  and  QO  provide  a  uniform,  suble  basis  for  the  purchase  of  reports  --  with  an  overall  price 
reduction  at  about  one-thirdj    The  retroactive  feature  of  the  announcement,  however,  has  resulted  in  delays, 
excessive  correspondence,  and  confusion  in  filing  orders  for  reports.    Therefore,  in  the  interest  of  improving 
service,  retroactive  pricing  is  being  cancelled.    Accordingly,  the  earlier  announcement  is  revised  as  follows: 

1.  All  reports  available  through  the  Clearinghouse  will  be  sold  at  the  individual  prices  announced  in 
U.  S.  Government  Research  Reports  since  July  I,   1961. 

2.  Reports  announced' in  issues  prior  to  July  1,   1961,  will  continue  to  be  available  at  a  cost  of 
photo -reproduction  from  the  Library  of  Congress,  Photoduplication  Service  Section. 
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tem  of  microphotography  from  microfilm  to  microfiche  (a  unitized  sheet  form  of 
announced  by  OTS  subsequent  to  July  15,  1964,  are  available  either  in  origi- 
Ike  copy  only. 


OTS  will  use  the  International  Standard  size  of  microfiche  sheet  of  105  mm.  x  148  mm. (approximately 
4"  x  6").   Image  size  will  be  generally  an  18:1  reduction.    If  a  document  contains  57  pages  or  less,  normally  only 
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cal  energy  to  operate 


Scientific  satellites  require  electr 

a  variety  of  Instnunents  but  probably  not  over  something 
like  100  watts.    For  trips  to  the  placets,  electrical  power 
wlU  likely  also  be  utilized  In  a  thrust  system.    Examples 
Include  Ionic  propulsion,  electrical  arc  heatli^  of  a  gas, 
etc.   These  will  require  megawatts  of  power,  particularly 
for  high  specific  Impulse  systems.   In  addition  each 


ELECTRICAL  EQUIPMENT  •  Division  7 


human  occupant  may  require  several  kilowatts  of  elec- 
trical energy.    For  the  satellite  case  power  supplies  of 
limited  life  may  be  satisfactory;  for  manned  space  flight 
only  solar  or  nuclear  sources  can  be  considered.   This 
paper  outlines  several  possibilities,  their  present 
limitations  and  future  potential.    (Author) 
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8.  Electronics  and  Electronic 
Equipment 


AD-606  164  DIv.   8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Army  Engineer  Research  and  Development  Labs.,  Fort 
BelTOlr,  Va. 

FATIGUE  OF  ANTEMONY-CESIUM  PHOTOCATHODES, 
by  N.  S.  KhlebnlkoT  and  P.  A.  Slnltsyn.    1964,  8p 
AERDL  T1727:  TT  64  71449 

Unclassified  report 

Trans,  of  Zhumal  Tdchnlcheskoi  Flzlkl  (USSR)  1940, 
V,  10,  no.  22,  p.  1913-1918. 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 
A  portion  of  the  original  document  contains  fine  detail 
which  may  make  reading  of  photocopy  difficult. 

Descriptors:  (*Photocathodes,  Fatigue  (Mechanics), 
Antimony,  Cesium,  Sensitivity,  Photoelectric  effect. 
Photoconductivity. 

The  article  describes  experiments  showing  that  antimony- 
cesium  vacuum  photocathodes  display.  In  addition  to  high 
Integral  sensitivity,  extremely  low  fatigue  under  the  con- 
ditions characteristic  of  prolonged  operation  (for  example, 
in  sound  films);  the  variations  In  spectral  response  occur- 
ring as  a  result  of  fatiguing  are  described,  and  a  new 
parameter  Is  proposed  permitting  comparison  of  photo- 
tubes with  respect  to  fatigue.   (Author) 
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by  N.  S.  Khlebnlkov  and  P.  A.  Slnltsyn.    1964,  8p 
AERDL  T1728;  TT  64  71451 

Unclassified  report 

Trans,  of  Zhumal  Tekhnlcheskoi  FizUd  (USSR)  1940, 
v.  10,  no.  22,  p.  1919-1923. 

Legibility  of  this  doc\mient  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Photocathodes,  Design),  Oxygen,  Silver, 
Cesium,  Sensitivity,  Thermionic  emission.  Photocon- 
ductivity, Fatigue  (Mechanics),  Spectra  (Infrared), 
Vapor  plating.  Photoelectric  effect.  Phototubes. 

The  (Ag-O-Cs)-Ag  photocathodes  described  in  this 
article  differ  from  ordinary  (Ag-O-Cs)  cathodes  in 
spectral  response,  in  the  noticeable  shift  of  the  infrared 
peak  toward  the  ultraviolet.  In  higher  sensitivity  In  the 
6000-4000  A  region,  and  in  very  slight  fatiguing  with 
high  Integral  sensitivity.   The  combination  of  high  sensi- 
tivity and  absence  of  fatigue  makes  it  possible  to  sub- 
stitue  the  new  phototubes  for  oxygen-silver-cesium  gas 
tubes  even  where  they  cannot  be  replaced  by  antimony- 
cesium  phototubes  owing  to  the  nature  of  the  spectral 
response  of  the  latter  types  (absence  of  sensitivity  In  the 
Infrared  portion  of  the  spectrum).   Thus,  if  further  tests 
confirm  available  data  indicating  slight  fatiguing  of  these 
cathodes.  It  may  be  assumed  that  in  addition  to  nonfatlguing 
cathodes  for  the  visible  region  (antimony-cesium),  there 
also  can  be  stable  cathodes  for  the  near  Infrared  region. 
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On  the  basis  of  the  values  of  the  optical  constants  and 
photoelectron  escape  depth  calculated  previously  for 
C83SB,  computations  are  presented  for  the  light  absorption 
in  cathodes  of  various  possible  phototube  systems,  and 
conclusions  are  drawn  as  to  their  efficiency.   The  results 
of  some  of  the  calculations  are  verified  experimentally. 
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A  STUDY  OF  FATIGUE  IN  SILVER-OXYGEN-CESIUM 

PHOTOCATHODES, 
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The  article  gives  experimental  results  on  fatigue  of 
sllver-oxygen-ceslum  photocathodes  that  do  not  corre^wnd 
to  existing  Ideas  as  to  the  nature  of  this  phenomenon. 
There  are  indications  that  a  major  role  is  played  here  by 
volume  changes  In  the  oxygen-cesium  films  due  to  the 
effect  of  illumination.    (Author) 
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Descriptors:  (♦Photochathodes,  i(Jold).  (•Photosensitivity, 
Phototubes),  Metal  films.  Composite  materials.  Fatigue 
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CatiKxles  (Electron  tubes).  Photoelectric  effect.  Light. 
S«m8ltivity,  USSR,  Intermetallic  compounds.  Cesium. 
Silver,  Gold  alloys.  Films.  -•»—«".         "in. 

Descriptions  are  given  of  Au-O-Cs  and  Au-Ag-O-Cs 
photocathodes  produced  on  the  basis  of  gold  films  without 
the  use  of  a  glow  discharge  in  oxjigen.  Some  characteris- 
tics of  photoceUs  containing  such  cathodes  are  reported 
and  discussed.   (Author) 
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A  method  for  determining  the  electrical  degree  dis- 
tances between  tap  points  on  a  slotted  line  with  the 
attenuation  of  the  Una  taken  into  account  Is  developed. 
Formulas  are  also  developed,  taking  Into  account  the 
attenuation  of  the  line,  for  the  determination  of  the  para- 
meters used  in  the  calculation  of  the  impedance  of  a  given 
load.   An  analysis  using  the  voltage  values  at  three  tap 
points  on  the  line  Is  developed  for  the  parameters 
V  sub  1,  V  sub  2.  their  variations  and  for  the  Impedance. 
A  separate  analysts  using  the  voltage  values  at  six  tap 
points  is  developed  for  the  variation,    (Author) 
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A  theoretical  and  experimental  Investigation  is  made  of  a 
magnetized  ferrlte  obstacle  in  a  rectangular  waveguide  having 
an  addittooal  discontinuity.  The  analysis  is  perfonned  on 


right  cylindrical  obstacles  (not  necessarily  circular)  to- 
gether with  discontinuities  that  excite  little  or  no  field 
variations  along  the  cylinder  axis.   The  axis  of  the  obstacle 
is  parallel  to  the  electric  field  corresponding  to  the  TE  sub 
10  mode  of  the  rectangular  waveguide.    The  main  application 
of  the  study  Is  to  the  case  where  the  discontinuity  is  an 
aperture  (i.e.,  the  waveguide  radiates  Into  free  space)  and 
the  ferrlte  obstacle  Is  placed  directly  In  the  aperture.    Thte 
composite  antenna  structure  is  shown  to  be  capable  of  being 
electronically  scanned.    The  direction  of  the  radiated  beam 
Is  controlled  by  the  magnitude  of  the  applied  magnetic  bias 
field.   Scanning  over  a  total  range  of  60  degrees  with  good 
efficiency  and  reflection  characteristics  Is  obtained  ex- 
perimentally at  frequencies  around  10  Gc/sec.   The  ^Ued 
magnetizing  fields  are  less  than  300  oersteds  for  this  range 
of  scanning.   The  antenna  has  the  novel  property  of  *elng 
nonreclprocal.  the  receiving  and  transmitting  beam  patterns 
are  mirror  Images  of  each  other.   This  Is  a  new  antenna 
and  Is  one  of  only  a  few  existing  types  of  single  element, 
electronic  scanning  devices.    The  small  size  and  weight  make 
it  suitable  for  airborne  and  mobile  equipment.    (Author) 
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Soldering,  Chemical  milling,  Enc^sulation.  Welding, 
Hermetic  seate.  Tests,  Controlled  atmospheres. 
Performance  (Engineering),  Nickel,  PeUets. 

The  report  describes  the  processing  developments  In 
wafer  cleaning,  mesa  delineation,  scribing  of  water, 
peUet  to  nickel-plated  header  soldering,  nickel-plated  clto 
to  peUet  soldering,  final  etch  of  soldered  unit,  final  test 
and  enc^sulatlon  of  etched  units,  and  weld  and  hermetic 
seal  tests  for  the  transistor  type  2N2034.   (Author) 
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A  single  pulse  variable  time  delay  circuit  has  been 
developed  which  will  produce  pulses  which  can  be  varied  in 
time  from  5  mlcroeec  to  100  mlcrosec  with  pulse  to  pulse 
variation  of  <  0.1  mlcrosec  over  the  delay  range.    Circuitry 
detaite  and  Umitetions  are  discussed.   (Author) 
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This  bibliography  does  not  cover  the  technical  aspects  of 
tantaliun  capacitors.   As  a  preliminary  search,  it  is 
concerned  with  recent  developments  in  manufacturing 
processes  and  with  the  current  market  potential  for  tantalum 
capacitors.    (Author) 
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This  study  presents  detailed  technical  data  on  domestic 
and  foreign  phototubes,  needed  to  design  photoelectric  In- 
stnunents.    The  comparison  of  characteristics  for  various 
phototubes  are  used  as  a  basis  for  suggesting  ways  of  Im- 
proving the  parameters  of  phototubes  manufactured  by  the 
Moscow  Elektrozavod  Plant. 
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PARAMETRIC  AMPLIFIER  ANTENNA  STRUCTURES. 
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(♦Parametric  amplifiers.  Slot  antennas),  Antenna 
configurations.  Antennas,  Coaxial  cables.  Tests,  Design. 
Performance  (Engineering). 

A  sxunmary  Is  presented  of  theoretical  and  experimental 
work  carried  out  in  connection  with  a  study  of  the  factors 
atfecting  the  design  and  performance  of  parametric 
amplifier  antennas.    Results  of  tests  to  verify  previously 
tabulated  dual  coaxial  line  coefficients  are  reported  togethe 
with  a  final  summary  of  the  status  of  attempts  to  realize 
the  antenna  amplifier  in  slot  form.  (Author) 
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Studies  on  the  systems  Cd5:Cu  and  CdS:Ag  have  led  to 
the  following  results:   copper  and  Ag  diffuse  very 
rapidly  In  CdS  even  below  500C;  the  segregation  co- 
efficient of  Ag  for  CdS:Cd  changes  from  5  x  10  to  the  7th 
power  to  .001  between  500  and  lOOOC;  and.  the  solubility 
of  Ag  in  CdS  depends  strongly  on  the  partial  pressure  of 
Cd  over  the  crystal.    The  effect  of  impurities  on  the 
electrical  characteristics  of  ZnSe  single  crystals  are 
investigated  by  Hall  effect  studies  coupled  with  mass 
spectrometric  measurements.   Considerable  differences 
in  the  impurity  spectrum  '^  well  as  the  electrical  behavior 
of  the  crystals  were  found  to  exist  depending  on  the  starting 
materials,  the  crystal  growth  method,  and  the  purification 
techniques  used.    A  Junction  laser  structure  capable  of 
frequency  modulation  is  discussed.    Frequency  deviations 
of  the  order  of  100  Gc  at  modulation  frequencies  of  several 
Gc  appear  reasonable.    Modulation  signals  of  200  volts 
peak-to-peak  are  required  into  a  load  consisting  of  a  pure 
capacity  of  a  fraction  of  a  pi. 


AD-606  313  Div.    8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Texas  Instruments,  Inc.,  Dallas. 

DEVELOPMENT  OF  A  TRANSISTOR  DELIVERING  AN 

OSCILLATOR  OUTPUT  OF  250  MILLIWATTS  AT  1.5 

GIGACYCLES. 

Final  engineering  rept.  for  28  Jun  63-28  Jun  64, 

29  Sep  64,  62p   Tn-03-64-65 

Contract  NObsr89423,  Proj.  SR0080304,  Task  9347 

Unclassified  report 

Legibility  of  this  docimient  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 
Also  see  AD-436  710. 

Descriptors:  (*Germanium,  Transistors),  (*Tran8i8tor8, 
Manufacttu-lng  methods),  (*Slllcon,  Transistors), 
Semiconductor  devices.  Design,  Microwave  frequency, 
Radiofrequency  power.  Oscillators,  Military* requirements. 
Tests,  Test  facilities.  Wiring  diagrams. 

The  development  of  a  1.5  Gc  1/4  watt  transistor  was 
started  using  germaniimi  which  appeared  then  to  be  the 
most  promising  material.    During  the  first  six  months  of 
the  program,  considerable  progress  was  made  in  the 
construction  of  germanium  planar  transistors  although 
none  was  able  to  produce  the  1/4  watt  at  1.5  Gc.   At  this 
time  developments  In  the  silicon  area  seemed  to  Indicate 
the  program  should  be  shifted  to  silicon  as  the  basic 
material.    Permission  was  obtained  from  the  Bureau  of 
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Ships  for  this  change.   In  spite  of  ddlkys  in  obUlning  the 
masks  for  the  silicon  transistor,  it  Was  possible  to  ship  SO 
the  100  final  devices  on  the  contractual  due  date  and  the 
remaining  50  the  following  month.    (Author) 
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Several  ejqn-esslons  for  the  output  time  function  of  a 
llnear-FM  pulse-compression  filter,  which  have  recently 
been  derived,  (ESD-TDR-64-128)  are  compared  and 
Interpreted.   Comparisons  are  made  analytically  as  well 
as  graphically  with  respect  to  several  pertinent  parameters. 
It  Is  shown  that  If  the  phase  and  envelope  measurements 
of  signals  returned  from  an  actual  target  were  to  be 
Interpreted  as  though  the  signal  had  undergone  a  Doppler 
shift  (Instead  of  a  time  dilation),  a  considerable  error 
would  result  for  high  target  velocities.   The  feasibility  of 
using  an  all-pulse-compresslon  system  for  obtaining 
accurate  estimates  of  radar  target  parameters  Is 
demonstrated.  Simple  analytic  expressions,  which  describe 
the- phase  and  envelope  quite  well  during  the  time  of 
measurement,  are  presented,  and  a  procedure  for 
properly  interpreting  the  data  is  Ind^ated.    (Author) 
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Achievement  of  11  db  maximum  broadband  noise  figure 
for  K  sub  u-band  tube  covering  frequency  range  of  10.5  to 
16.5  Gc  was  obtained  in  PPM  stack.    Two  prototype  PPM 
stack  and  pacliages  were  constructed.    PPM  stack  and 
compact  package  design  concepts  used  in  K  sub  u-  and 
K-band  tut)es  were  applied  to  the  desilgn  of  K  sub  a-band 
tube  stack  and  package.   (Author) 
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Results  from  improved  alignment  and  concentricity, 
optimization  of  cathode  coating  and  Improved  exhaust 
ftxturing  are  now  being  applied  to  regular  production  tubes. 
Best  results  during  humidity  test  have  been  obtained  by 
improving  plating  techniques  and  controls  to  minimize 
metal  shell  corrosion.    The  improved  tubes  have  given 
superior  life  test  results  with  the  anode  seal  temperature 
at  225C.   The  Inverted  cathode  support  ring  results  in 
cathode  subassemblies  with  better  uniformity  and  increased 
ruggedness.   The  temperature  controller  has  been  shown 
to  decrease  operator  skill  necessary  to  perform  uniform 
exhaust  cycles.   The  extended  life  test  has  completed  1795 
hours.   The  complete  data  and  failure  analysis  will  be 
presented  in  an  addendum  to  the  Final  Report.    (Author) 
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This  paper  considers  the  design  of  a  sequential  test  for 
signals  in  correlated  normal  noise.   Both  discrete  and 
continuous  time  parameters  are  considered.   The  noise 
Is  assumed  to  be  stationary  in  the  continuous  case,  but 
not  in  the  discrete  case.   Through  the  transformation  of 
random  variables.  It  is  shown  that  the  test  of  given 
strength  which  minimizes  e^qiected  test  length  is  Wald's 
sequential  probabiUty  (likelihood)  ratio  test.   (Author) 
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Results  are  presented  on  the  program  of  tlie  development 
of  magnetrons  at  very  high  frequencies  and  at  consider- 
aUe  power  levels.   Of  particular  Interest  is  the  work  on 
harmonic  generation  in  magnetrons.    Work  is  reported 
on  the  solid  state  maser.   New  measurements  of  relax- 
ation processes  in  various  solids  are  discussed  with  a 
▼lew  to  tlie  application  of  solids  to  masers.   Spectro- 
scopic investigations  of  several  systems  by  maser 
methods,  microwave  absorption  techniques,  and  molecu- 
lar beam  metlxxls  are  described.   Continuing  work  on 
the  chemical  and  physical  properties  of  tlie  allcali  hallde 
▼apors  is  discussed. 
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The  objective  was  to  study  a  transistorized  magnetic 
core  shift  register  and  to  evaluate  a  suitable  power  tran- 
sistor as  a  possible  driving  source  for  the  register. 
Investigation  of  the  register  was  originally  carried  out 
using  a  pentode  driver  In  order  to  offer  a  means  for  com- 
parison with  the  transistor  shifting  source.   The  Western 
Electric  GA-52830  PNP  Junction  transistor  was  found  to 
meet  the  register  requirements  quite  satisfactorily. 
Operating  regions  of  the  shift  register  were  obtained 
using  this  transistor  In  the  grounded  emitter  and  groxuided 
base  configurations,  and  the  latter  was  found  to  be  more 
successful.   K  was  possible  to  drive  thirty  cores  quite 
reliably  using  the  grounded  base  conflguratl(»,  and  the 
operating  regions  obtained  compared  favorably  with  those 
of  the  vacuum  tube.    (Author) 
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The  classical  problem  of  determining  the  output 
probability  density  function  (p.d.f.)  of  a  zero-memory,  one- 
to-one  nonlinear  device  followed  l^  a  linear  filter  is 
treated.   When  the  input  random  process  is  stationary, 
gausslan,  and  Ist-order  Markoff,  the  output  p.dj.  is  shown 
to  be  the  solution  to  a  certain  Fokker- Planck  Forward 
Diffusion  Equation.    (Author) 
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An  investigation  was  made  of  the  interaction  of  micro- 
wave radiation  with  a  non-uniform  plasma  for  both  normal 
and  non-normal  incidence  of  the  radiation.    For  the  case 
of  normal  incidence  the  wave  equation  was  solved  by  nu- 
merical integration.   The  results  show  that,  for  a  large 
range  of  collision  frequencies,  a  major  fraction  of  the  inci- 
dent radiation  Is  absorbed  by  the  plasma  except  for  very 
sharp  density  gradients.   The  reflection  coefficient  has 
been  obtained  for  a  large  range  of  the  governing  para- 
meters, i.  e.,  electron  density  gradient,  wavelength  of  the 
incident  radiation,  and  collision  frequency.    For  the  case 
of  non-normal  incidence  the  radiation  does  not  penetrate 
into  the  region  of  rapidly  changing  Index  of  refraction  so 
long  as  It  Is  not  too  close  to  normal  incidence.    The  ray 
path  has  therefore  been  calculated  by  geometrical  optics 
and  the  absorption  within  the  plasma  has  been  obtained  by 
the  WKB  method.    Because  of  the  greater  complexity  of 
the  problem  for  the  non-normal  case,  the  calculations 
have  been  restricted  to  the  short  wavelength  region.   The 
results  show  that  the  absorption  coefficient  varies  very 
little  and  remains  large  over  a  wide  range  of  angles  of 
incidence,  but  dr<^»  off  rapidly  beyond  45  decrees.    • 
(Author) 
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The  relative  transmitter  power  efficiency  of  the  Pulse 
Code  Modulation/Phase  Shift  (PCM/PS)  system  is  com- 
pared with  other  efficient  telemetry  systems.   A  imlque 
error  correcting  coding  method  is  described,  and  Its  per- 
formance improvement  shown.   The  system  operation  is 
explained,  and  its  performance  at  a  $tgnal-to-nolse  ratio 
of  -8  db  in  the  IF  channel  is  illustrated.    Correlation 
detection  of  the  video  pulse  signal,  synchronous  RF  re- 
ception and  a  novel  redundancy  coding  method  are  in- 
corporated in  a  PCM/PS  system  which  In  practice 
performs  as  well  as  the  theoretical  system  analyzed  by 
Nichols  and  Ranch.    Further  improvement  in  transmitter 
power  utilization  can  be  obtained  if  more  efficient  re- 
dundant codes  are  employed,  at  a  sacrifice  in  the 
simplicity  of  the  transmitting  equlpn)«nt.    (Author) 
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The  specification  and  measurement  of  characteristic 
Imperifectlons  of  electronic  oscillators  that  are  suf- 
ficiently stable  in  frequency  to  be  useful  in  accurate 
measurements  of  velocity  by  doppler  techniques  are 
presented.  Mathematical  relations  between  various 
properties  of  frequency-modulated  waves  are  included. 
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Electrical  impedance.  Transformers,  Bandwidth, 
Transducers,  Gain,  Circuits,  Waveguide  circulators. 
Theory. 

This  memo  considers  the  case  when  a  transformer  is 
used  between  the  parametric  amplifier  and  the  second 
stage  allowing  for  variation  of  the  input  impedance  of  the 
second  stage  as  seen  at  the  parametric  amplifier  ter- 
minals.  It  Is  shown  that  by  a  proper  adjustment  of  the 
transformer  ratio  the  optimum  noise  performance  of  the 
parametric  amplifier  can  be  achieved  and  the  noise 
contributed  by  the  second  stage  can  be  suppressed.   This 
is  acoompllshed  at  the  sacrifice  of  the  bandwidth  obtain- 
able with  a  circulator  which,  as  has  been  shown  else- 
where, accomplishes  the  optimum  noise  performance. 
However,  the  transformer  scheme  may  well  be  used  to 
determine  the  fundamental  noise  parameter  of  the 
amplifier  if  it  turns  out  to  be  practicable  experimentally. 
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Fabrication  of  all  components  for  the  two  improved 
double-diode  modules  and  test  fixtures  was  completed. 
One  module  (IDDM-1)  was  assembled  and  outgasslng 
initiated.   Final  assembly  of  IDDM-2  will  start,  following 
the  evaluation  of  the  initial  test  results  of  IDDM-1. 
Fabrication  and  pretest  examination  of  the  fueled  emitters 
for  the  thermal  endurance  and  vacuum  emission  tests  have 
been  completed.    Preliminary  testing  has  been  initiated. 
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Ultrasonic  bonding  has  been  discarded  In  preference 
to  a  new-metallization  ball-bonding  technique.   All  pro- 
duction FETs  are  being  die-to-header  bonded  using  a 
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heavy  gold  plate  on  dice  and  headers.    A  slight  modification 
has  been  made  in  the  mask  design  to  facilitate  bonding. 
Mesa  etching  fixtures  and  slice  preparation  fixtures  are 
complete  and  are  in  use  in  the  production  process.    Various 
experiments  have  been  run  utilizing  various  dew  point 
ambients,  coating  agents,  and  bakeouts.   As  a  result, 
prod\x;tlon  units  are  being  vacuum  baked  at  200C.  and 
packaged  in  a  dry  nitrogen  atmosphere  of  -60C.  dew  point 
or  better.    Life  test  racks  are  being  constructed.   A 
manual  of  Q.C.  procedures  has  been  prepared.    (Author) 
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A  transistorized  device  for  stabilizing  the  frequency  of 
a  static  converter  with  stabilization  of  the  output  voltage, 
which  contains  a  master  generator  is  presented.    For  the 
purpose  of  simplifying  the  device,  the  generator  Is 
connected  up  through  a  rectifier  and  a  filter  to  the  output 
terminals  of  the  converter. 


AD-606  492  Dlv.    8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

DEVICE  FOR  NONMECHANICAL  OSCILLATION  OF 

THE  DIRECTIONAL  PATTERN  OF  MULTIOSCILLATOR 

ANTENNAS, 

by  A.  V.  Vltko  and  L.  N.  Deryugln.  9  Sep  64,  8p 

FTD  TT64  477;  TT  64  71468 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent  154,301, 
appl.  no.  768,151/26-9.  9  Mar  62. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Antennas,  Design).  (♦Phased  arrays. 
Phase  shifters),  (♦Antenna  radiation  patterns.  Oscil- 
lation), Antenna  feeds.  Circuits.  Scanning,  Oscillators, 
Phase  shift,  USSR. 

The  Invention  consists  of  a  device  for  nonmechanlcal 
OBclIlatlon  or  swinging  of  the  pattern  of  dlrectlonablllty 
of  multloeclllator  antennas,  which  has  a  number  of  control- 
ling phase  shifters  connected  into  the  feed  channels  of 
the  oscillators,  which  Is  distinguished  by  the  fact  that  for 
the  purpose  of  obtaining  sufficiently  high  efficiency  of  the 
antenna  while  using  phase  shifters  with  relatively  little 
efficiency  or  reduction  of  the  number  of  controlling  factors, 
the  connecting  of  the  basic  feed  channel  with  the  oscillators 
is  effected  by  means  of  single-type  dividers  of  power  with 
three  inputs  Into  two  terminal  ones  of  which  there  are 
connected  phase  shifters  with  opposite  directions  of  the 
phase  change,  the  said  phase  shifters  being  controlled  by 


one  and  the  same  factor  (voltage,  current,  or  commoo 
mechanical  drive).    (Author) 
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This  report  describes  a  functional  transformer- 
pbotoformer,  serving  for  the  transformation  of  graphic 
images  of  an  analytical  or  experimental  function  of  a 
certain  variable  into  an  electric  form  of  voltage  for  sub- 
sequent utilization  during  measurements  and  adjusting 
various  electron  blocks  or  introduction  into  a  modeling 
device.    The  device.  In  essence.  Is  a  follow  up  system 
by  position,  of  which  the  operating  element  is  the  beam 
of  a  cathode  ray  tube  (CRT),  enveloping  the  profile  of  a 
mask  corresponding  to  a  nonlinear  dependence  fixed  for 
reproduction.   The  calculations  for  a  photoformer,  with 
band  pass  of  several  kc  and  accuracy  of  1-2  per  cent, 
are  presented.   The  mode  of  operation  of  the  arrangement 
and  the  basic  static  equations  of  the  system  are  formulated. 
It  was  shown  that  in  certain  limits,  the  system  is  an>iox- 
imately  linear. 
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Unclassified  report 

Descriptors:  (^Statistical  analysis.  Communication 
theory),  (*Demodulatlon,  SUtlstlcal  analysis),  (•Com- 
munication theory.  Demodulation),  Probability, 
Mathematical  prediction.  Statistical  functions,  Taylor's 
series.  Integral  transforms.  Functions. 
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THE  DIFFRACTION  OF  OBUQUE  SURFACE  WAVES  BY 

A  RBHT-ANGLE  BEND, 

by  S.  N.  Karp  and  T.  S.  Chu.   Jul  64,  34p   EM-190 
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Descriptors:  (^Electromagnetic  waves.  Dilffraction). 
(♦Antennas,  Electromagnetic  waves).  Waveguide  bends. 
Electrical  impedance.  Propagation,  Refiection,  Vector 
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analysis.  Scanning. 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


The  diffracted  field  that  arises  when  an  incident  electro- 
magnetic surface  wave  strikes  the  9dge  of  a  right-angle  bend 
at  an  oblique  angle  is  investigated.   One  face  of  the  bend 
supports  the  surface  wave  and  the  other  face  is  a  perfect 
conductor.    This  diffraction  problem  is  related  to  the 
scanning  surface  wave  antennas.   As  analysis  of  oblique  sur- 
face waves  on  an  infinite  Impedance  plane  Is  first  presented 
graphically.    We  treat  two  cases.   In  one  case  the  edge  of 
the  bend  Is  parallel,  and.  In  the  other  case,  perpendicular, 
to  the  perfectly  conducting  direction  of  the  impedance  plane. 
When  the  surface  waves  Is  incident  normally,  these  special 
cases  reduce  to  the  normal  TM  and  TE  surface  waves  re- 
spectively.  The  mathematical  formalism  of  the  first  case 
may  be  reduced  to  that  of  a  two  dimensional  TM  problem 
which  has  been  solved  previously.    The  second  case  involves 
two  coupled  mixed  boundary  conditions  and  is  exactly  analyzed 
in  detaU.   The  effect  of  the  obliquity  on  the  reflection  co- 
efficient and  the  radiation  pattern  under  various  conditions 
is  discussed.    (Author) 
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THE  LIKELIHOOD  RATIO  FILTER  ^OR  THE 
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Descriptors:  (♦Radiofrequency  filters,  Integral 
equations).  (♦Integral  equations,  Radiofrequency 
filters).  Demodulation.  Communication  theory. 
Signals,  Probability,  Statistical  processes. 
Integral  transforms. 

In  the  design  of  filters  of  a  type  that  is  used  in  radar 
and  communication  circuits  a  certain  integral  equation 
arises.    The  present  Memorsmdum  applies  a  technique 
developed  earlier  by  T.  W.  MuUikin  to  the  solution  of  this 
equation.   It  should  be  of  Interest  to  mathematicians  and 
ei^neers  concerned  with  filter  design.    (Author) 
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THE  UTILITY  OF  A  COMMUNICATION  CHANNEL 

AND  APPUCATIONS  TO  SUB-OPTDMAL  INFORMATION 

HANDLING  PROCEDURES, 

by  M.  B.  Marcus.   9  Dec  57,  1^    P-1228 

Unclassified  report 

Descriptors:  (^Communication  theory,  Equations), 
(•Dynamic  programming.  Communication  theory). 
Statistical  analysis.  Optimization,  Probability.  Coding, 
Signals. 

The  functional  equatirai  technique  of  <}ynamic  program- 
ming is  used  to  analyze  some  extensions  of  the  Kelly- 
Bellman-Kalaba  ^odel  of  communication,  and  to  analyze 
a  null-zone  reception  system.   The  YOle  of  suboptimum 
systems  is  emphasized.    (Author) 
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NOTE  ON  THE  MINIMUM  VARIANCE  OF  UNBL\SED 
ESTIMATES  OF  DOPPLER  SHIFT, 
l?y  P.  Swerllng.    7  Jan  58,  8p   P-1247 
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Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Doppler  effect.  Mathematical  analysis), 
(♦Mathematical  analysis,  Doppler  effect).  Functions. 
Integral  transforms.  Calculus  of  variations.  Radar 
signals. 

The  calculation  of  the  minimum  variance  of  unbiased 
estimates  of  doppler  shift  is  considered  when  the  received 
waveform  is  observed  against  a  background  of  additive 
white  Gaussian  noise.    (Author) 
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APPLIED  RESEARCH  IN  MICROWAVE  AND  QUANTUM 

ELECTRONICS. 

Final  rept.  for  5  Feb  62-5  Feb  64. 

by  J.  E.  Boers,  H.  K,  Detweller.  G.  L  Haddad,  G.  Hok. 

and  G.  T.  Konrad.  Aug  64,  240p 
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Descriptors:  (♦Microwave  equipment.  Scientific  research), 
(•Plasma  physics,  Electronics).  (♦Noise,  Electron  beams). 
(♦Electron  guns.  Crossed  field  devices),  (♦Materials, 
Thermal  conductivity).  Electron  tubes.  Traveling-wave 
tubes.  Microwave  amplifiers.  Beryllium  compounds. 
Oxides,  Brazing,  Dielectrics.  Helixes,  S  band,  X  band, 
Masers.  Millimeter  waves.  Field  theory,  Cerenkov  radi- 
ation. Plasma  medium.  Plasma  oscillations.  Microwave 
oscillators.  Digital  computers.  Performance  (Engi- 
neering), Tungsten,  Gases,  Manufacturing  methods.  Elec- 
tromagnetic waves.  Noise  (Radio). 

Work  areas  for  this  program  consisted  of  investigations 
of  techniques  In  the  realm  of  plasma,  low  noise  and  quantum 
electronics  and  Included  the  related  areas  and  associated 
devices.   Work  accomplished  In  the  following  areas  of  In- 
vestigation is  reported:  A.    Hlgh-thermal-conductlvlty 
materials  for  high-power  microwave  devices.    B.   Various 
low-noise  studies  including  multi-dimensional  noise  anal- 
yses and  several  maser  schemes  for  millimeter-wave 
operation.   C.    The  Interaction  of  electromagnetic  waves 
with  dense  plasmas  in  both  relativistlc  and  nonrelativlstlc 
domains.   D.   Generation  of  hlgji-frequency,  high-power 
electromagnetic  radiation.   E.  Research  on  the  Improvement 
of  crossed-field  convergent  flow  electron  guns.    (Author) 
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INVESTIGATION  OF  LINEAR  BEAM  AND  NEW 

CONCEPTS  OF  MICROWAVE  POWER  GENERATION. 
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Division  8  •  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


Reproduction  has  been  made  from  best  available  copy. 
Also  see  AD-601  154. 

Descriptors:  (*Plasma  ptqrslcs.  Electron  beams),  (*Elec- 
tron  beams.  Microwaves),  (*Klystrons,  Electron  beams), 
(*Microwaves,  Electron  beams),  Radlofrequency  power. 
Microwave  equipment.  Lasers,  Generators,  Microwave 
amplifiers.  Cavity  resonators,  Space  charges,  Velocity, 
Noise  (Radio),  Circuits,  Electron  tubes,  Electromagnetic 
pulses.  Cathodes  (Electron  tubes).  Electron  guns,  Li^t 
pulses.  Photoelectric  effect.  Design,  Propagation. 

The  shlelded-gun  (BriUouln  flow)  beam  tester,  when  out- 
fitted with  a  larger  pinhole  in  the  probe,  yielded  satisfactory 
noise  growth  data  which  is  highly  reminiscent  of  peak  ve- 
locity growth  data  previously  reported.   Studies  have  con- 
tinued of  efficiency  enhancement  of  multi-cavity  klystrons 
resulting  from  the  application  of  d.c.  bias  to  the  electron 
beam.    In  the  studies  of  the  efficiency  of  two-cavity  klys- 
trons, the  optimum  location  of  the  output  cavity  was  deter- 
mined theoretically  for  two  cases;  the  conventional  gridless 
cavity  case  and  a  gridless  double-gap  cavity.    The  nano- 
second pulse  studies  of  linear  beam  tubes  has  been  extended 
into  the  nonlinear  operating  range.   The  d.c.  beam  and 
plasma  diagnostic  measurements  obtained  on  the  Plasma 
Analyzer  are  discussed.   Initial  results  have  been  obtained 
on  the  formation  of  an  electron  beam  using  laser-stimulated 
emissicm.   A  simple  theory  has  been  formulated  for  the 
beam  admittance  characterizing  the  dense  electron  beam 
obtained  from  laser-stimulated  emission. 
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APPRAISAL  OF  ERROR  PERFORMANCE  IN  DATA 

TRANSMISSION, 

by  Pierre  Mertz.  Jul  62,  47p   P-2587 
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Descriptors:  (*Data  transmission  systems.  Errors), 
(♦Conmiunlcatlon  theory.  Data  transmission  systems). 
Performance  (Engineering),  Probability,  Statistical 
analysis,  Special  functions  (Mathematical),  Statistical 
functions.  Measurement,  Experimental  da^. 

Evaluation  of  the  error  performance  of  data  transmission 
systems  faces  problems  because  the  error  incidence  does 
not  follow  conventional  statistical  laws  for  random  occ\ir- 
rence.   B  has  been  found  to  follow  hyperbolic  statistical 
laws  reasonably  well,  and  these  can  be  used  as  a  guide  to 
measurement  procedures.   A  brief  review  Is  given  of 
the  Polsson  and  hyperbolic  laws  and  their  com- 
parison with  experience  from  rather  varied  sources.   Some 
analysis  Is  presented  of  the  error  Incidence  and  grouping 
which  occur  during  periods  of  poor  operation,  and  the 
Influence  which  these  distributions  have  on  the  organization 
of  measxtrement  plans  for  the  obtaining  of  significant 
results.    Possible  alternatives  are  suggested  for  charac- 
terizing error  performance  to  the  long-time  average  error 
rate  c<nnmonly  used. 
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Descriptors:  ('Molecular  electronics.  Numerical  methods 
and  procedures),  Atomic  orbltals.  Quantum  mechanics. 
Integrals,  Valance,  Carbon,  Nitrogen,  Atoms,  Ions,  Chemi- 
cal bonds.  Calculus  of  variations. 

Basic  assumptions  which  characterize  the  Parlser-Parr- 
Pople  method  of  computing  molecular  electronic  wave  func- 
tions are  critically  examined.   By  restricted  variational 
calculation  of  the  valence  state  of  carbon  and  nitrogen  atoms 
and  ions,  it  Is  demonstrated  that  the  usual  methods  of  evalu- 
ation of  on«-centre  Coulomb  Integrals  and  atomic  core 
energies  are  rather  good.   A  seml-theoretlcal  means  at 
estimating  the  core  resonance  integral  is  proposed  and 
shown  to  give  fair  agreement  with  the  empirloal  valuas  for 
C-C,  O-O,  C-N,  and  C-O  bonds.  (Author) 
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Descriptors:  (*Capacitor8,  Niobium),  (*Manufac- 
turlng  methods.  Capacitors),  Capacitance,  Voltage, 
Life  expectancy.  Performance  (Engineering), 
Reliability  (Electronics),  SUbiltty. 

During  this  quarter,  construction  of  the  four  ratli^ 
required  for  the  preproductlon  sample  was  continued. 
Manufacture  of  three  of  these  ratings  was  completed, 
and  they  are  ready  for  testing.    Preliminary  findings 
in  the  study  to  determine  the  effects  of  voltage  and 
capacitance  derating  Indicate  that  voltage  derating 
can  be  used  to  achieve  better  leakage  current  levels 
and  Improved  stability  of  this  Important  parameter. 
However,  it  is  cautioned  that  the  leakage  current 
behavior  will  still  be  Inferior  to  that  demonstrated  bf 
solid  tantalum  capacitors.  (Author) 
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IMPROVED  QUANTUM  EFFICIENCY  LASER 

DETECTORS. 
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Descriptors:  (*Laser8,  Detectors),  (•Detectors, 
Lasers),  Photocathodes,  Theory,  Shock  tubes. 
Electron  tubes.  Electron  multipliers.  Anodes 
(Electron  tubes). 

Contents:  Fhotocathode  studies  (theoretical  analysts. 
experimental  results  and  procedures,  stock  tubes, 
special  tubes,  vldlssector  tubes);  Electron  multiplier 
improvement,  (multiplier  specification  requirements, 
proposed  solutions,  reducing  the  number  of  stages, 
increasing  the  applied  voltage/stage,  Improved  anode 
geometry,  resistive  end  plates.  Improved  first  4ynods  and 
front  end  geometry,  multiplier  test  equtpmsnt). 
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Western  Electric  Co..  Inc..  Laurelclale.  Pa. 

PRODUCTION  ENGINEERING  MEASURE. 

MECHANIZATION  OF  SEMICONDUCTOR  DEVICES 

2N559  -  2N1094. 
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Descriptors:  (*Semiconductor  devloes.  Production). 
(•Transistors,  Manufacturing  methods).  Automation, 
Machines,  Bonding,  Electric  wire.  Ultrasonic 
radiation.  Chemical  mUlii«,  Diffusion,  Silanes. 
Coatings,  Cleaning.  Infrared  detectors.  Reliability 
(Electronics),  Guided  missile  oompooente.  Germanium. 

Progress  Is  reported  on  the  design  lisd  development 
of  high-volume  production  equipment  for  use  in  the 
manufacture  of  semiconductor  devices. 
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BROADBAND  SOLID-STATE  SWITCHES. 
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Descriptors:  (*Microwave  equipment.  Electronic 
switehes),  (^Semiconductor  devices.  Electronic 
switches),  (»Electronlc  switches.  Broadband) 
Diodes  {Semiconductor),  X  band.  Transmission  lines. 
Transformers,  L  band,  Standii«  wi^  ratios. 

Included  In  the  report  is  data  perteidU«  to  hi^  power 
measuremente  of  an  X-band  prototype  and  sU  radially 
mounted  diodes  in  a  6.25  ohm  line  section.   Also,  VSWR 
performance  date  on  the  eight  sectloa  50  to  6.25  ohm 
matehing  traiisformers  for  L/S-band  Is  presented. 
(Author) 
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Descriptors:  (*Electromagnetic  waves.  Propagation), 
(•Atmospheric  motion.  Electromagnetic  waves).  Turbulence. 
Harmonic  analysis,  Amplitude  modulation.  Special  func- 
tions (Mathematical),  Numerical  method  and  procedures. 

This  report  presente  a  method  for  calculating  the  time 
spectrum  of  the  logarithmic-amplitude  fluctuations  of  an 
electromagnetic  wave  propagating  through  a  turbulent  at- 
mosphere, when  the  turbulence  is  a  given  function  of  posi- 
tion over  the  radiation  path.  (Author) 


AD-606  704  Dlv.   8.  14 

OTS  Prices:  HC  $8.00/None 

International  Reslstanoe.  Co.  Phlladeiphia.  Pa. 


35 


PRECISION  VOLUME  RESISTOR. 
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Descriptors:  (^Resistors,  Manufacturing  methods), 
(*Ceramic  materials,  Resistors),  (*Composlto 
materials.  Resistors),  Nicdcel,  Powder  metals. 
Particle  size.  Copper,  Aluminum  compounds. 
Magnesium  oonqwunds.  Oxides.  Thermal  expansion. 
Resistance  (Electrical),  Vanadium  compounds. 
Temperature.  Carbon  resistors.  Palladium,  Glass 
resistors.  Glass.  Carbon,  Silicon  oompoauiB,  Silver, 
Life  expectancy.  Electrical  properties.  Binders. 

Nickel  powders  for  use  as  the  conductive  phase  in  dis- 
persed metal-ceramto  resistor  systems  have  been  pre- 
pared with  particle  sizes  In  the  range  0.2  -  0.7  mlcnms. 
Copper  and  copreclpitated  copper-nickel  powders  have 
also  been  prepared  and  used  in  the  fabrication  of  pressed 
resistor  bodies.  Test  samples  have  been  prepared  using 
as  ttM  insulating  phase  oordierite,  alumina  and  magnesia 
in  order  to  investigate  the  effect  of  thermal  expanston 
differences  on  resistance  and  temperature  coefficient  of 
resistance.   Date  is  not  yet  available.  Resistor  bodies 
have  been  made  and  electrical  measuremente  taken  mi 
oon^xMltions  based  on  V203.   Large  negative  temperature 
ooeffioienta  have  been  observed  which  were  found  to  be 
due  to  the  presence  of  V204.   Resistors  based  on  carbon. 
palladium,  alumina  and  glass  have  been  fabricated  and 
range  and  T.  C.  measured.   An  Increase  in  resistance  with 
an  Increase  in  conductor  content  has  been  found  to  be  due 
to  a  reaction  between  Pd,  C  and  silica  to  form  Pd2Sl  at 
temperatures  above  approximately  1000  C.   New  formula- 
tions which  mature  below  1000  C  are  under  Investigation 
as  well  as  the  use  of  glasses  which  do  not  contain  silica. 
(Author) 
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methods.  Electron  tube  parts. 

Successful  ultrasonic  welding  of  the  72-weld  Type  6080WB 
electron-tube  mount  with  production  tooling  was  achieved. 
(Author) 
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Descriptors:  (*Resistors,  Manufacturing  methods), 
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materials.  Resistors),  Palladium  alloys.  Silver 
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Oxides,  Aluminum  compotmds.  Powders,  Temperature, 
Resistance  (Electrical),  Life  expectancy.  Moisture. 
Electrical  properties.  Binders,  Palladium. 

Resistors  based  on  palladium  or  palladium/silver  dis- 
persed in  a  ceramic  matrix  have  been  fabricated  and  their 
ranges  and  temperature  coefficients  measured.    Pre-mil 
screening  tests  were  completed.   Termination  methods  for 
the  solid  slugs  were  investigated.   A  modified  electroless 
cu-plating  process  was  found  acceptable  and  gave  pull 
strengths  of  aRjroximately  15  Ibe.   The  fact  that  bismuth 
trloxide  additions  to  the  iMdladium-ceramic  system  shifts 
temperature  coefficient  towards  negative  values  was 
established.   The  amount  used  in  various  ranges  in  order  to 
minimize  T.  C.  Is  under  investigation.   It  has  been  deter- 
mined that  the  Pd-ceramlc  system,  of  all  the  systems 
studied,  offers  the  moet  promise  of  producing  a  volumetric 
resistor  capable  of  MIL-R-10509D  characteristic.    For  this 
reason  all  other  phases  of  the  program  have  been  terminated 
and  work  will  be  concentrated  on  the  Pd-oeramlc  system  for 
the  remainder  of  the  contract.    (Author) 
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The  task  is  a  theoretical  study  of  multidimensiooal 
information.   An  attempt  is  made  to  generalize  tiie  concepts 
of  classical  one-dimensional  information  theory  to  several 
dimensions.    Studies  of  the  natural  biological  world  are 
sometimes  used  to  suggest  optimum  methods  of  information 
translation.    The  major  effort  of  the  project  was  directed 
toward  determining  the  waveshape  and  coherence  properties 
of  natural  light  on  the  basis  of  quantum  mechanics.    An 
Investigation  was  made  which  showed  that  carriers  of 
biochemical  Information  in  the  blood  and  elsewhere  in  the 
body  have  properties  which  are  analogous  to  those  of  radio 
frequency  carriers.    As  a  consequence  of  the  investigation, 
it  appears  that  a  fuller  consideration  of  the  selectivity 
aspects  of  biological  carriers  would  lead  to  a  better  under- 
standing of  certain  biological  phenomena.    (Author) 
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Ionospheric  propagation.  Radar  signals.  Very  hi^  frequency 
Ultrahl^  frequency.  Radio  waves.  Atmospheric  refraction. 
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Attenuation.  Aurorae,  Meteors.  Electromagnetic  wave  reflec 
tlons.  Extraterrestrial  radio  waves.  Mathematical 
analysis. Graphics.  Degradation,  Atmospheric  models. 

An  Important  consideration  which  must  be  taken  Into 
account  In  the  formulation  and  design  of  any  radar  system 
is  the  degradation  In  the  signal-target  Information  intro- 
duced by  the  atmosphere.   The  propagational  effects  which 
are  prevalent  when  radio  waves  traverse  the  atmosphere 
manifest  themselves  as  refractive  bending,  time  delays, 
Doppler  errors,  rotation  of  the  plane  of  polarization 
(Faraday  effect)  and  attenuation.   In  addition,  the  presence 
of  celestial  radio  noise -sources  such  as  the  sun  and  radio 
stars  are  capable  of  reducing  the  overall  system  sensi- 
tivity.  Auroral  and  meteoric  ionization  at  ionospheric 
heights,  and  the  moon  also  Introduce  interference  and 
clutter  problems.    These  phenomena  are  described  and 
assessed  with  application  to  frequencies  in  the  VHF  and  ' 
UHF  range.   The  calculations  which  are  presented  are 
based  on  a  normal  static,  undisturbed  atmosphere.   At- 
mospheric anomalies  brought  about  by  man-made 
artificial  devices  are  not  considered. 
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The  experimental  ferrite  loading  of  log  conical  antennas 
In  a  recessed  cavity,  and  a  free-standing  log  conical  and 
helical  antenna,  reduced  the  size  of  the  loaded  antenna  by 
at  least  one-half.    The  corresponding  efficiencies  of  the 
ferrlte-loaded  antennas  were  approximately  25  percent  of 
the  unloaded  antenna  efficiencies.    Temperature  measure- 
ments of  permeability  show  greatly  increased  losses  above 
200C.   A  preliminary  stucty  of  a  helix  with  ferrite  loading 
is  described.   (Author) 
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Circuits,  Mathematical  analysis.  Theory. 

The  mutual  interference  chart  (MIC)  gives  the  com- 
patibility that  exists  between  the  dhannels  of  a  radio  set. 
This  property  of  the  chart  is  used  to  determine  classes  of 
frequencies  that  are  compatible  with  given  transmitting  or 
receiving  frequencies.   The  approach  is  based  on  the  ele- 
mentary theory  of  classes.   The  class  characterization 
implies  a  set  of  frequency  assignments.    The  general 
theory  for  obtaining  thiese  assignntents  Is  developed.    The 
assignment  can  be  constructed  not  only  to  eliminate 
mutual  interference  from  co-located  sources,  but  also  to 
control  co-channel  and  other  Interference  from  distant 
sources.   Analytically,  the  general  theory  can  be  applied 
without  excessive  labor  only  to  th4  simple  reentrant 
circuit  of  three  terminals  in  the  cdse  in  which  the  MIC 
consists  solely  of  a  diagonal  swath. 
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Production  of  4.3  mc,  9  mc,  15.5  (nc.  and  20  mc, 
CR-(XM-11)AJ  units  is  described*   These  units  are  essen- 
tially CR-18AJ.  except  that  they  af«  In  the  HC-27AJ  glass 
holder.    (Author) 
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Production  of  4.3  mc,  9  mc,  15.5  mc,  and  20  mc, 
CR-(XM-11)AJ  units  is  described.   These  units  are 
essentially  CR-18AJ,  except  that  ^ey  are  in  the  HC-27A} 
glass  holder.    (Author) 
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The  interaction  of  microwave  radiation  with  a  non-uni- 
form plasma  sheath  terminated  by  a  conducting  wall  has 
been  obtained  both  by  numerical  solution  and  by  the  WKB 
method.   Two  electron  density  profiles,  one  of  exponen- 
tial form  and  the  other  parabolic,  were  chosen  for  the 
Investigation.    For  the  exponential  profile  the  reflection 
coefficient  decreases  from  unity  at  low  electron  densities 
to  an  asymptotic  value  at  hig^  electron  densities;  this 
limiting  value.  Is  Identical  with  the  corresponding  result  for 
the  infinite  plasma.    For  the  parabolic  profile,  however,  as 
the  electron  density  Increases  the  reflection  coefficient 
decreases  from  unity  to  a  mlnimimi  and  then  increases 
to  unity  as  the  electron  density  becomes  large.   The 
results  show,  in  addition,  that  the  distribution  of  absorbed 
flux  Is  much  more  markedly  affected  by  an  increase  In 
maximum  electron  density  for  the  case  of  the  parabolic 
profile  than  it  Is  for  the  exponential  case. 
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Sinusoidal  vibration  has  practical  value  as  a  substitute 
for  random  vibration  in  equipment  qualification  testing. 
How  and  when  to  employ  a  sinusoidal  substitution  is  dis- 
cussed in  this  paper,   bi  particular  a  damage  criteria  is 
discussed  which  relates  the  number  of  sinusoidal  peaks 
occurring  while  passing  through  a  resonance  to  the  number 
of  random  peaks  exceeding  a  specified  amplitude  value. 
Formulae  are  given  for  the  sine- random  response  relation- 
ship with  formulae  and  a  diagram  for  the  random  test  dura- 
tion to  be  used  with  the  amplitude  relationsh^.  (Author) 
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THE  THEORETICAL  AND  NUMERICAL  DETERMINA- 
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Descriptors:  ('Radar  echo  areas.  Conical  bodies), 
(♦Electromagnetic  waves.  Scattering).  (•Conical 
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procedures.  Theory,  Digital  computers. 

This  investigation  of  the  radar  cross-section  of  a 
finite  cone  can  be  divided  into  three  areas.    First,  the 
exact  solution  for  the  scattering  of  a  plane  electromagnetic 
wave  by  a  finite  cone  is  presented.    Rigorous  electro- 
magnetic theory  is  used  in  the  solution,  and  no  approxima- 
tions are  made.   Secondly,  methods  of  obtaining  nimierical 
results  for  the  radar  cross-section  from  the  analytic 
solution  by  using  a  digital  computer  are  discussed.   The 
third  area  is  a  presentaticm  and  discussion  of  the  numerical 
results  obtained.    (Author) 
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In  this  report,  integrated  near  harmonic  oscillators  based 
on  Unijunction  Transistor  (UJT)  acUon  are  Investigated. 
Conditions  for  near  harmonic  oscillation  are  established 
in  a  form  ^propriate  to  the  treatment  of  Integrated 
silicon  oscillators.    The  fundamental  aspects  of  UJT 
action  are  examined  and  a  modeling  procedure  is  proposed 
for  use  in  integrated  osclUator  desi^.    Finally,  a  complete 
design  procedure  for  Integrated  UJT  oscillators  is  pre- 
sented and  applied  to  the  fabrication  of  planar  diffused 
silicon  realizations.    The  performance  of  these  oscillators 
is  discussed,  and  compared  with  the  performance  of  other 
lumped  and  Integrable  oscillators.    Publication  of  this 
technical  documentary  report  does  not  constitute  Air  Force 
aroroval  of  the  report's  findings  or  conchisions.   It  is 
published  only  for  exchange  and  stimulation  of  ideas. 
(Author) 
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Design  of  a  short  Kino  gun  to  be  used  in  a  low  noise 
crpssed-fleld  amplifier  Is  discussed.   This  gun  design  was 
based  upon  the  minimization  of  dlocotron  gain  in  the  gun 
region.    The  design  of  the  amplifier  is  briefly  discussed. 
Measurements  for  gain,  power  and  noise  figure  are  described. 
The  beam  characteristics  can  be  improved  by  proper  optimi- 
zation.   Results  under  optimized  conditions  and  measurements 
on  the  optimization  of  noise  figure  are  also  discussed.    Space- 
charge  smoothing  of  noise  figure  is  noticed  and  a  minimum 
noise  figure  of  16.7  db  at  S-band  was  measured.  (Author) 
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The  element  spaclngs  in  non-uniformly  spaced  antenna 
arrays  which  give  the  maximum  gains  are  determined. 
Gains  higher  than  those  of  uniformly  spaced  arrays  are 
obtained.   The  formulations  cover  arrays  of  Isotropic  and 
directive  sources.   The  method  of  solution  is  described 
and  the  results  of  several  representative  cases  are 
presented.    It  is  found  that  usually  the  optimum  spaclngs 
required  for  maximum  gain  are  almost  uniform.    (Author) 
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Several  classes  of  combinatorial  problems  In  the  field 
of  communication  networks  are  discussed  Including  the 
leasing  of  minimal  cost  spanning  networks,  the  finding  of 
optimal  paths  through  networics.  and  the  optimal  routing  of 
messages  in  networks.    The  methods  employed  Involve 
curious  admixtures  of  the  functional  equation  approach  of 
dynamic  programming,  linear  programming,  and  various 
ad  hoc  procedures. 
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Legibility  of  this  document  Is  in  pkrt  unsatisfactory. 
Reproduction  has  been  made  from  test  available  copy. 

Descriptors:  (♦Stiffened  cylinders.  Rings),  (♦Fluid 
mechanics.  Pressure),  Tanks  (Containers),  Liquids, 
Oscillation,  Numerical  analysis.  Theory,  Guided  missiles. 
Equations. 

The  pressures  measured  at  the  walls  of  an  oscillating, 
cylindrical  tank  partly  filled  with  t  liquid  may  be  disturbed 
by  the  presence  of  stiffener  rings.  In  order  to  gain  an 
insight  into  the  character  of  such  disturbances,  an  approx- 
Imate  theory  was  developed  that  corrects  the  smooth  wall 
solution  of  the  oscillating  tank  for  the  effects  of  horizontal 
rings.   The  theory  Is  valid  for  rings  whose  width  is  small 
as  compared  to  the  tank  radius.   B(|uattons  are  derived 
describing  the  effect  of  a  single,  ftet  ring.  However,  the 
theory  can  be  extended  to  cover  Bnny  number  and  cross- 
section  of  rings.   Numerical  calculations  were  carried  out 
for  a  tank  and  pressure  pick-up  configuration  tested  at 
ABMA  and  intended  for  use  on  flying  missiles.   Thou^ 
the  pressure  disturbances  extend  over  the  whole  height 
d  the  liquid  in  the  tank,  they  are  sizable  only  in  the 
neighborhood  of  the  stiffener  ring,  and  become  negligible 
about  two  ring  widths  off  the  ring.   (Author) 
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AERODYNAMIC  COEFFICIENTS  l<OR  ARBITRARY 

CONVEX  AXI-SYMMETRIC  BODIES  IN  FREE  MOLECULE 

FLOW, 

by  Sheldon  Weinbaum  and  Arnold  Cf^ldburg. 
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Unclassified  report 

Deaor^itors:  (*AxUlly  symmetrt^  flow.  Convex  bodies), 
(♦Coorex  bodfee,  Aerodjiiamic  cbaraoteristics),  (♦Aero- 
dynamic charaoterlstlcs.  Convex  bodies).  Fluid  flow. 
Aerodynamic  loading.  Integrals,  NUmerloal  methods  and 
procedures.  Fluid  mechanics. 

This  Import  presents  completely  general  double  Integrals 
for  the  aerodynamic  coefficients  of  an  arbitrary  axl-sym- 
metric  body  in  any  flow  field.  These  Integrals  represent 
summations  over  the  entire  body  surface  of  the  forces  and 
moments  acting  on  local  surface  elements.   The  surface 
forces  must,  of  oourse,  be  first  determined  by  the  solution 
at  the  much  more  difficult  fluid  maabanios  problem.  The 
latter  problem  is  especially  sinq>U  in  free  molecule  flow. 
These  surface  stresses  are  derived  for  the  special  case  of 
free -molecule  flow.  The  stresses  sre  then  expressed  in 
terms  at  tbe  Judiciously  chosen,  local  surface,  coordinate 
system  introduced  previously  which  simplified  the  force 
and  moment  summations.   When  the  expressions  for  the 
stresses  are  put  in  the  double  integrals  mentioned  above, 
tbe  aerod]mamic  coefficients  are  obtained  directly.   Lastly. 
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two  approximations  for  the  free  molecule  aerodynamic 
coefficients  are  suggested  which  permit  one  of  the 
integrations  to  be  performed  analytically.  (Author) 
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ADDITIONAL  CALCULATIONS  OF  HYPERSONIC 

DYNAMIC  STABILITY. 

Quarterly  status  rept.  no.  3,  29  May-28  Aug  64, 

by  Martin  R.  Fink.  Sep  64.  43p   C910188-12 

Contract  NOw64  0092f 

AFCRL  64  539 

Unclassified  report 

A  portion  of  the  original  document  contains  fine  detail 
which  may  make  reading  at  photocopy  difficult. 

Descriptors:  (♦Aerodynamic  configurations.  Stability), 
(♦Hypersonic  flow.  Numerical  analysis).  Wlng-bo(iy 
configurations.  Rectangular  bodies.  Delta  wings,  Cylin- 
drical bodies.  Slender  bodies.  Ogives,  Fuselages,  Dynam- 
ics. Blunt  bodies. 

Calculations  of  the  hypersonic  static  and  dynamic 
stability  of  ogive  and  ogive-cylinder  fuselages,  and  of 
rectangular  and  delta  wings  In  the  presence  of  those 
fuselages,  are  presented.   The  results  are  compared  with 
those  calculated  by  Newtonian  theory  and  by  supersonic 
flow  theories.   A  description  is  presented  of  wind  tunnel 
models  which  are  being  constructed  for  tests  to  evaluate 
the  predicted  trends.    (Author) 
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A  PROCEDURE  FOR  ESTIMATING  DOWNWIND 
DEPOSITION  OF  SMALL  SPRAY  DROPLETS, 
by  Juri  V.  Nou.   Sep  64,  31p 
Projs.  2525W3.  5957W1 
APGC  TR64  66 

Unclassified  rqwrt 

Descr^tors:  (♦^rays.  Distribution),  Uquids.  Drops, 
Airborne,  Wind,  Transport  properties.  Mathematical 
prediction. 

A  procedure  Is  described  for  estimating  the  amount  and 

the  extent  of  downwind  deposition  of  liquid  spray  droplets 

in  the  10-200  micro  diameter  range  in  terms  of  mass  per 

area.  The  approach  is  based  on  Stokes'  Law  and 

an  assumed  drop-size  distribution.   A  sample  solution  of 

a  praottoal  problem  follows  the  theoretical  discussion. 

(Author) 
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EXPERIMENTAL  STUDY  OF  AN  AIRFOIL  WITH  A 

BOUNDARY  LAYER  SUBJECTED  TO  MAGNETOAERO- 

DYNAMIC  FORCES. 

by  Allan  B.  Schaffer.  3  May  60,  13p 

STL/TR-60-0000-09104 
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Unclassified  report 

Descriptors:  (♦Airfoils.  Magnetohydro4ynamlcs), 
(♦Magnetohydro^ynamlcs,  Airfoils).  Glow  discharges. 
Boundary  layer.  StaUlng.  Lift,  Magnetic  fields. 
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This  report  describes  an  experiment  in  which  an 
accelerating  magnetoaerodynamic  force  is  applied  in  the 
boundary  layer  above  an  airfoil  for  the  purpose  of  altering 
its  stalling  characteristics.    The  magnetoaerodynamic 
force  is  produced  by  the  interaction  between  a  surface  glow 
discharge  and  an  orthogonal  magnetic  field  from  perma- 
nent magnets.    In  the  experiment  performed,  the  magneto- 
aerodynamic force  was  unable  to  alter  the  lift.    Although 
the  experiment  could  be  redesigned  with  probable  success, 
the  work  is  being  terminated  because  more  promising 
avenues  for  magnetoaerodynamic  research  have  become 
available.    (Author) 
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ON  ONE -DIMENSIONAL  CHANNEL  FLOW  IN  THE 
PRESENCE  OF  A  MAGNETIC  FIELD, 
by  William  B.  Bush.   4  May  59.  21p 
ST  L/T  R-59-0000-00660 
Contract  AF04  647  309 

Unclassified  report 

Descriptors:  (*Fluld  flow.  Magnetic  fields),  (♦Super- 
sonic flow.  Magnetic  fields),  (*Magnetohyd^odynamlcs, 
Difference  equations),  One-dimensional  flow.  Electric 
fields.  Thermodynamics,  Geometric  forms. 

The  differential  equations  for  the  one-dimensional, 
varying-area  channel  flow  of  a  perfect  gas  in  the  presence 
of  a  magnetic  field  are  formulated  under  the  restriction 
that  the  electric  field  be  zero.   The  solutions  are  presented 
in  analytical  and  graphical  form.   The  results  show  that 
with  Increasing  magnetic  field  the  sonic  point  moves 
downstream  from  the  channel's  throat  and  that,  in  general, 
a  larger  exit  area  is  needed  to  obtain  a  given  supersonic 
flow  Mach  number.    (Author) 
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^ace  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
THE  ANALYSIS  OF  WIND-INDUCED  OSCILLATIONS  OF 
LARGE  AND  TALL  CYLINDRICAL  STRUCTURES, 
by  Y.  C.  Fung.   Jun  60,  46p 
STL/rR-60-0000-09134,  STL-EM-10-3 

Unclassified  report 

A  portion  of  the  original  docxunent  contains  fine  detail 
which  may  make  reading  of  pbotoc<q)y  difficult. 

Descriptors:  (♦Oscillation,  Cylindrical  bodies), 
(♦Cylindrical  bodies.  Oscillation),  Structural  shells. 
Wind,  Vibration,  Lift,  Drag,  Gas  flow.  Aerodynamic 
characteristics.  Elasticity,  Reynolds  number.  Correlation 
techniques.  Equations,  Mathematical  analysis.  Structures. 

A  method  of  analysis  of  wind-induced  oscillations  of 
large  and  tall  circular  cylindrical  structures  is  presented. 
The  changes  in  the  nature  of  wind-induced  oscillations  of 
such  structures  as  the  Reynolds  number  of  the  flow  varies 
from  the  subcritical  to  the  transitional  and  then  to  the 
st4>ercritlcal  ranges  are  discussed.  The  main  body  of  the 
paper  is  concerned  with  the  supercritical  case  only.   It 
appears  that,  in  order  to  make  a  realistic  prediction  of  the 
vibration  characteristics  of  such  a  structure  in  wind,  the 
existing  aerodynamic  data  do  not  suffice,  and  additional 
lift- (and  drag-)  distribution  correlation  functions  would 
have  to  be  measured.  A  list  of  these  desired  correlation 
functions  are  given  and  an  experimental  program  is 
formulated.    (Author) 
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THE  ANOMALY  IN  THE  APPLICATION  OF  PLK  AND 

PARABOLIC  COORDINATES  TO  THE  RAILING  EDGE 

BOUNDARY  LAYER, 

by  Arnold  Goldburg  and  Sln-I  Cheng.   Apr  60, 

20p   AER-519 

Contract  AF49  638  465,  ProJ.  9781 

AFOSR  TN60  650;  PB  152  738 

Unclassified  report 

Descriptors:   (♦Boundary  layer,  MathemaUcal 
analysis),  (♦Numerical  methods  and  procedures.  Fluid 
mechanics).  Fluid  flow.  Flat  plate  models.  Wake, 
Differential  equations,  Superaerodynamics. 

The  application  of  the  Poincare-Ligbthill-Kud  (PLK) 
method  to  the  leading  edge  of  a  flat  plate  predicted  the 
well  known  optimum  parabolic  coordinate  system  for 
boundary  layer  analysis.   The  coordinate  system  appli- 
cable to  the  trailing  edge  problem  as  predicted  by  the 
PLK  method  is  found  to  differ  from  the  conventional 
parabolic  boundary  layer  coordinates  by  an  order  of 
magnitude.    (Author) 
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A  SIMPLE  RELATIONSHIP  BETWEEN  THE  SHOCK  AND 

EXPANSION  PRESSURE  COEFFICIENTS  AS  A  BASIS 

FOR  STUDYING  TWO-DIMENSIONAL  HYPERSONIC 

FLOW, 

by  J.  L.  Raymond.    15  Jan  57,  6^   P-1011 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Hypersonic  flow.  Aerodynamic  charac- 
teristics). Two-dimensional  flow,  Aerodynamic  con- 
figuraUons,  Mathematical  analysis.  Shock  (Mechanics), 
Force  (Mechanics),  Pressure,  Airfoils. 

A  simple  relation  between  the  two-dimensional  wedge 
pressure  coefficients  for  shock  and  expansion  is  shown  to 
apply  for  the  entire  hypersonic  regime.    As  a  conse- 
quence, the  hypersonic  small -disturbance  theory  ex- 
pressions for  these  coefficients  are  further  simplified  as 
are  calculations  of  pressure  distributions  on  arbitrary 
two-dimensional  configurations  at  hypersonic  speeds. 
(Author) 
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VIBRATION  OF  A  WDJG  OF  FINITE  SPAN  IN 

SUPERSONIC  FLOW, 

by  M.  D.  Khaskind  and  S.  V.  Faincovlch.    11  Dec  63,  15p 
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Kolebaniya  Kryia  Konechnogo  Razmakha  v  Sverkhzvu- 
kovom  Potoke,  edited  machine  trans,  of  Prlkladnaya 
Matematika  i  Mekhanika  (USSR)  1947,  v.  11.  no.  3. 
p.  371-376. 

A  portion  of  the  original  document  contains  fine  detail 
which  may  make  reading  of  photocopy  difficult. 
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Descriptors:  (♦Flutter,  Delta  wings),  (♦Supersonic 
flow.  Aerodynamic  characteristtos),  Vibration, 
Supersonic  flight.  Harmonic  analTsis,  Equations, 
Camber,  USSR. 
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INTERACTIONS  BETWEEN  A  PARyLY-IONIZED 

LAMINAR  SUBSONIC  JET  AND  A  QOOL  STAGNANT  GAS. 

Technical  rept., 
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Descriptors:  (♦Plasma  lets.  Jet  mixing  flow),  (♦Jet 
mixing  flow.  Plasma  medium).  Subsonic  flow.  Argon, 
Helium,  Enthalpy,  Stagnation  point.  Thermodynamics. 
Boundary  value  problems.  Nozzles,  Diffusion.  Partial 
differential  equations.  Transport  properties. 

The  laminar  mixing  of  a  hi^  temperature  partly  ionized 
subsonic  argon  plasma  Jet  with  a  surrounding  helium  at- 
mosphere was  studied  both  experimentally  and  theoret- 
ically.  Experimental  measurements  of  the  enthalpy,  helium 
mole  fraction,  and  stagnation  pressure  were  periormed 
with  a  small  calorlmetric  probe.    Assuming  local  thermo- 
dynamic equilibrium,  which  is  shown  to  be  reasonable, 
these  measurements  give  the  thermodynamic  state  of  the 
gas  and  its  velocity.   The  problem  was  considered  theoret- 
ically using  the  boundary  layer  approximation.    Results 
indicate  the  rapid  diffusion  of  the  helium  Into  the  Jet, 
and  the  experiment  shows  helium  dltffuses  up  into  the 
nozzle.   The  axial  temperature  gradient  is  less  steep, 
and  that  of  the  velocity  still  shallovMer.    (Author) 
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Paper  presented  at  WESCON,  20  Aug  57.  Legibility  of 
this  document  is  in  part  unsatisfactory.  Reproduction 
has  been  made  from  best  available  copy. 

Descriptors:  (♦Aerodynamic  beating.  Plasma  sheath), 
(♦Plasma  sheath.  Radio  transmission).  Hypersonic 
fll^t.  Guided  missiles.  Aerospace  craft.  Communica- 
tion systems.  Radio  signals.  Attenuation,  Guided  mis- 
sile antennas.  Turbulent  boundary  layer.  Temperature, 
Electron  density,  tonization.  Dissociation,  Heat 
transfer. 

This  paper  describes  some  feature*  of  the  environment 
stirroundlng  missile-type  vehicles  la  hypersonic  flight. 
Emphasis  is  placed  on  the  physical  basis  for  the  phe- 
nomena observed  or  thought  to  exist.   Some  remarks  on 
the  proldem  of  attenuation  of  communication  signals  to 
and  from  high  speed  vehicles  by  ionization  Induced  near 
tlie  surface  Is  Included. 
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THE  FLUTTER  OF  TWO-BAY  FLAT  PANELS  OF 
INFINITE  SPAN  AT  SUPERSONIC  MACH  NUBffiERS, 
by  M.  H.  Lock  and  Edith  F.  Farkas.   25  Aug  64, 
90p   TDR- 269(4230- 10)-9 
Contract  AF04  695  269 
SSD  TDR64  164 

Unclassified  report 

Descriptors:  (♦Flutter,  Supersonic  flow),  Aeroelasticlty, 
Airplane  panels.  Flat  plate  models.  Boundary  layer. 

The  flutter  of  two-bay  clamped-edge  and  simply  svqiported 
panels  at  supersonic  Mach  numbers  is  studied  to  determine 
the  Influence  of  structural  and  aerodynamic  coupling.  It  is 
found  that  the  effect  of  structural  coupling  between  the 
panel  bays  is  unimportant  both  for  the  'slngle-degree-of- 
freedom'  flutter  modes  that  are  critical  at  the  lower 
siq>ersonic  Mach  numbers  and  for  the  critical  coupled 
flutter  modes  that  develop  at  higher  supersonic  Mach 
numbers.   The  effect  of  aerodynamic  coupling  is  found  to 
be  of  Importance  for  the  'slngle-degree-of-freedom' 
flutter  modes  only.   Furthermore,  the  severity  of  this 
effect  is  hi^y  dependent  upon  the  panel  boundary 
conditions.    (Author) 
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MODELING  CIRCULATORY  FLOWS  BY  THE  METHOD 

OF  ELECTRO-HYDRODYNAMIC  ANALOGY  WITH 

APPLICATION  OF  A  VORTEX  ELECTRIC  FIELD, 
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Descriptors:   (♦Fluid  mechanics.  Models  (Simulations)), 
(♦Electric  fields.  Vortices),  Three-dimensional  flow, 
Model  theory,  Magnetohydrodynamics,  Transformers, 
Nozzles,  Electrical  conductance,  USSR. 

The  analogy  between  the  vortex  electric  field  In  a  con- 
ducting medium  and  the  circulatory  flow  of  an  ideal 
liquid  is  considered  and  a  new  method  of  modeling  of 
three-dimensional  circulatory  flows,  based  on  the  appli- 
cation of  toroidal  transformers  Is  offered.   Installations 
for  the  solution  of  two-dimensional  and  axlally  sym- 
metric problems  are  described  and  data  of  control 
experiments  are  presented. 
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Descriptors:  (♦Gas  flow.  Heat  transfer),  (♦Heat  transfer. 
Gas  flow).  Flat  plate  models,  Superaerodynamics, 
L-tegral  equations.  Iterative  methods.  Moments. 
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Using  a  relaxation  type  model  to  describe  the  Inter- 
molecular  collisions,  the  problem  is  reduced  to  the  solu- 
tion of  two  coupled  non-linear  integral  equations  tor  the 
density  and  temperature  of  the  gas.    An  analytic  solution 
of  these  equations  is  obtained  for  the  limiting  case  of 
very  high  plate  temperature  ratio.   Numerical  results  are 
obtained  for  several  temperature  ratios,  the  lowest  being 
4  to  1,  and  for  a  state  of  rarefaction  varying  from  free 
molecular  to  the  transition  regime.   The  numerical 
results  are  compared  with  results  of  a  moment  metltod, 
using  tour  moments,  and  a  first  iterate  metlxxl.    The  re- 
sults of  this  moment  method  are  found  to  be  insufficiently 
tensitive  to  variations  in  the  plate  temperature  ratio. 
Through  use  of  a  modified  rarefaction  parameter  the 
numerical  results  for  temperature  ratios  of  16  and  4  to  1 
correlate  quite  well  with  the  results  of  llnearlred  analyses 
using  more  than  four  moments.   (Author) 


AD-606  424  Dlv.   9 

OTS  Prices:  HC  $1.00/MF  $0.50 

Guggenheim  Jet  Propulsion  Center,  Calif.  Inst,  of  Tech., 

Pasadena. 

HYPERSONIC  RESEARCH  PROJECT. 

Quarterly  status  rept.  no.  19,  1  Apr-1  Jul  60, 

1  Jul  60,  13p 

Contract  DA04  495ORO1960 

Unclassified  report 

Descriptors:  (*Hyper8onlc  flow.  Scientific  research). 
Viscosity,  Slender  bodies.  Heat  transfer.  Shock  tubes. 
Wake,  Boundary  layer.  Electric  discharges. 


AD-606  426  Dlv.   9 

OTS  Prices:  HC  $4.00/MF  $0.75 

^ace  Technology  Labs.,  Inc.,  Loe  Angeles,  Calif. 
DYNAMICS  OF  FLUIDS  IN  MOVING  CONTAINERS, 
by  Jack  E.  Brooks.  9  Feb  59,  11^   STL/GM-04.4-26 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Beproduction  tias  been  made  from  best  available  copy. 

Descriptors:  (*Sloshlng,  Dynamics),  (•Containers,  Fluid 
dynamic  properties).  Motion,  Moments,  Oscillation, 
&irface  properties.  Fluid  flow.  Functional  analysis. 
Equations,  Propellant  tanks. 

Contents: 

Kinematics  for  a  moving  coordinate  system;  Functional 
representations;  Siunmary  of  basic  hydrodjmamic  rela- 
tions; Hydrodynamlc  equations  for  the  moving  system; 
Equivalent  solid  for  fluid  system;  Free  surtace  condi- 
tions; Eigenvalue  problem  and  sloshing  modes;  Small 
oscillation  sloshing;  Fluid  torces  and  moments;  Energy 
considerations;  Equivalent  mass-spring  system. 
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Buoyancy,  Temperature,  Velocity,  Differential 
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Consideration  is  given  to  the  constant  property  laminar 
boundary  layer  equations  with  free  convection  and  mass 
transfer.    It  is  shown  that  similar  solutions  are  possible 
for  blowing  rate  distributions  varying  as  the  distance  from 
the  leading  edge  raised  to  the  power  (n-l)/4  where  n  is 
the  exponent  In  a  power  law  surface  temperature  distribu- 
tion.  Solutions  to  the  equations  in  the  form  of  skin 
friction  and  heat  transfer  parameters,  and  velocity  and 
temperature  profiles  are  presented  for  the  constant  wall 
temperature  case  for  a  fluid  with  Pr  =  0.73.    The  cases 
considered  range  from  strong  suction  to  strong  blowing. 
Mass  transfer  has  a  pronounced  effect  on  the  heat  transfer 
but  only  a  slight  effect  on  the  skin  friction.    In  light  of  the 
solutions  presented  these  effects  are  shown  to  be 
physically  ratiwial.    (Author) 
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PRESSURES  ON  THE  BLUNT  PLATE  WING  AT  SUPER- 
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Two-dimensional  flow.  Delta  wings.  Angle  of  attack. 
Cylindrical  bodies.  Enthalpy,  Aerodynamic  characteristics. 
Numerical  methods  and  procedures.  Shock  (Mechanics), 
Mathematical  analysis. 

Over  wide  ranges  in  Mach  number,  sweep  angle  and  attack 
angle,  simple  adjusted  forms  of  Newtonian,  Prandtl-Meyer, 
and  blast  wave  theories  may  be  used  to  accurately  predict 
the  pressure  distributions  on  blunt-edged  flat  plates,  in- 
cluding the  leading  edge  regions.   On  the  leading  edge, 
Newtonlan-Prandtl-Meyer  flow  may  be  adjusted  with  an 
empirical  factor  to  fit  available  experimental  data.    For 
the  plate  surface,  the  blast  wave  equation  is  modified  by 
matching  to  the  pressures  at  the  cylinder-plate  Junction 
and  on  the  infinite  wedge,  corresponding  to  the  proper 
sweep  and  attack  angle.  (Author) 
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The  classical  Rlemann  problem— the  flow  of  a  gas  In  a 
shock  tube— is  treated  In  the  context  of  kinetic  theory  as 
an  initial  value  problem  for  the  one-dimensional  Krook 
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equation.   The  only  simplifying  assumption  made  is  that 
the  gas  is  one-dimensional:  Its  particles  all  move  in  one 
direction.   A  finite  difference  method  Is  proposed, 
tilizing  the  fact  that  for  sufficiently  small  time  intervals, 
the  gas  experiences  essentially  free  molecular  flow,  so 
that  the  collision  effects  can  be  treated  as  a  first  order 
correction.   The  conservation  laws  we  not  used.   The 
computed  results  generalize  the  cladalcal  solution:  the 
computed  solution  agrees  excellently  with  the  classical 
solution,  but  in  addition,  has  shock  stnicture.  diffusion  of 
the  contact  discontinuity,  and  dispersion  of  the  expansion 
wave,  all  incorporated.    The  same  procedure  is  used  to 
calculate  steady  state  shock  structure,  to  which  the  shock 
developed  in  the  shock  tube  Is  compaived.    (Author) 
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flow.  Drag,  Aerodynamic  heating.  MathemaUcal  analysis. 

A  number  of  results  derived  on  the  flow  of  air  around 
blunt  bodies  moving  at  high  speed  are  presented  in  a 
unified  analysis.    The  theory  predicts  in  a  satisfactory 
way  the  shock  shape  and  detachment  distance  for  two  blunt 
bodies,  a  flat  disk,  and  a  sphere.   It  Is  shown  that  the 
density  ratio  across  a  normal  shock  Is  a  useful  parameter 
combining  the  effects  of  both  the  fre«  stream  Mach  number 
and  the  ratio  of  specific  heats.    (Author) 
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The  expression  for  normal  force  is  derived  in  closed 
form  for  the  case  of  hypersonic  flow  with  strong  shocks, 
a  logical  extension  of  the  Isentropic  case  carried 
out  by  Dorranoe  and  by  Llnnell  In  the  regime 
0.1  <  or  =  K  <  or  "«  10.   The  method  is  especially  useful 
in  applications  to  convex  airfoils  with  continually  varying 
slope  whenever  the  profile  can  arbitrarily  be  defined  as 
y  "  f(x).    In  this  case  the  closed  form  solution  eliminates 
the  'piecemeal'  tangent-wedge  type  of  approximation 
which  is  Inherently  laborious  and  limited  in  accuracy. 
The  expression  Is  derived  from  a  simple  relation  between 
the  two-dimensional  pressure  coefficients  for  shocks  and 
expansion  flows.    Although  this  relationship  is  based  on 
small -disturbance  theory  the  force  calculations  appear  to 
agree  with  'exact'  shock-e}q>ansion  theory  and  with 
e)q>eriment  to  angles  of  attack  of  25  degrees,  hence  Is 
anomalous  to  a  certain  extent.    (Authof) 
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Descriptors:  (•Fluid  flow.  Viscosity),  (•Lubricants.  Fluid 
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An  approximate  solution  is  given  for  the  slow  viscous  flow 
of  an  incompressible  fluid  through  a  constricting  channel 
consisting  erf  one  strai^t  and  one  curved  wall.   The  flow  is 
assumed  to  be  laminar  and  the  pressure  to  be  constant 
throughout  each  cross  section.    The  inertlal  terms  In  the 
momentum  equations  are  neglected  In  comparison  with  the 
viscous  friction  terms.   Specific  formulae  are  given  for  the 
volumetric  rate  of  flow  through  a  channel  whose  curved  wall 
Is  either  a  parabolic  or  a  circular  arc.   Graphs  of  the  di- 
mensicmless  volumetric  rate  of  flow  for  a  pradtical  range 
of  the  geometric  parameters  are  also  Included.  (Author) 
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nimiber.  Boundary  layer.  Hypersonic  wind  tunnels.  Reentry 
vehicles.  Guided  missiles,  Schlieren  photography.  Control, 
Statistical  analysis. 

An  experimental  investigation  was  made  of  the  changes 
occurring  in  the  near  wake  of  a  cylinder  at  M  =  6.0  when 
nitrogen  was  injected  into  the  base  region.    The  free  stream 
Reynolds  number  based  on  cylinder  diameter  was  30,000 
and  the  rate  of  injection  was  varied  from  zero  to  3  percent 
of  the  frontal  area  free  stream  mass  flow.    Pitot  pressure 
profiles  across  the  wake,  Schlieren  photographs  and  meas- 
urement of-the  boundary  layer  separation  point  on  the  cyl- 
inder were  used  to  define  the  changes  In  wake  geometry. 
Static  pressure  and  temperature  surveys  were  made  along 
the  wake  centerline  starting  at  the  base  of  the  cylinder  and 
continuing  downstream  to  X/D  =  6.0.    The  injection  reduced 
the  recompression  in  the  neck  region  and  left  only  a  slight 
insentropic  compression  in  place  of  the  strong  wake  shock. 
The  recirculation  of  mass  in  the  base-region  was  eliminated 
with  approximately  1.5  percent  injection.   An  automated  hot 
wire  recording  system  which  produced  data  suitable  for  com- 
puter reduction  was  developed  and  used  to  measure 
temperature.  (Author) 
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The  article  gives  results  of  experimental  Investigation  of 
heat  exchange  in  round  pipe  during  supersonic  flow  of  gas 
and  gives  comparison  of  experimental  data  with  results  of 
calculation  by  existing  criterial  dependences.   It  established 
that  coefficient  of  heat  transfer  in  round  pipes  at  low  values 
of  temperature  factor  and  M  numbers  to  2.7  can  be 
determined.  (Author) 
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HIGH-SPEED  AND  THERMAL  BOUNDARY  LAYER  ON 
AN  AXIALLY  SYMMETRIC  BODY,  ROTATING  IN  UN- 
LIMITED MOTIONLESS  MEDIUM     AND   ON  MOTION  OF 
A  SHOCK  WAVE  DURING  NONINSTANTANEOUS  OPEN- 
ING OF  DIAPHRAGM  IN  SHOCK  TUBE, 
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Fluid  flow.  Laminar  boundary  layer.  Bodies  of 
revolution.  Shock  tubes.  Velocity,  Gas  flow. 
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A  LITERATURE  REVIEW  ON  SUBSONIC  FREE 
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Descriptors:  (♦Subsonic  flow.  Shear  stresses), 
(♦Turbulence,  Fluid  flow),  Axlally  fymmetric  flow. 
Two-dimensional  flow.  Three-dimensional  flow.  Wake, 
Jets,  Partial  differential  equations. 

Solutions,  for  both  two-dimensional  flow  and  three- 
dimensional  axlally  symmetric  flow,  are  reviewed  for 
the  three  major  free  turbulent  shear  flow  topics:  the 
turbulent  shear  layer,  the  turbulent  wake,  and  the 
turbulent  jet.   Several  models  for  the  turbulent  shear 
stress  were  used  in  some  of  these  solutions.   The 
solutions  are  compiled  in  consistent  nomenclature  and 
compared.    For  each  of  the  three  topics,  the  defining 
partial  differential  equations  for  the  particular  turbulent 
shear  stress  models  and  geometric  conditions  are  given, 
followed  by  the  transformation  of  the  variables  utilized  in 
obtaining  a  solvable  differential  equation.    Finally,  the 
solution  is  presented.   E;q>erlmental  mean  velocity 
profile  data  for  each  condition  are  correlated  and  reduced 
to  a  single  curve  using  the  least  squares  curve  fitting 
technique.   A  table  of  coordinates  for  each  curve  is 
given,  including  the  standard  deviation  from  the  mean. 
Other  experimental  Information  Is  also  tabulated.    (Author) 
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Solitary  waves  in  compressible  miadia  of  finite  depth  and 
infinite  depth  are  studied.    The  critical  speeds  are  first 
obtained  from  the  linearized  equations  and  then  confirmed 
fay  the  results  of  the  nonlinear  theory.   Explicit  expres- 
sions for  the  solitary  waves  are  established  by  a  perturba- 
tion scheme  applied  to  the  nonlinear  equations.    The  case 
of  a  polytropic  compressible  medium  of  finite  depth  at 
rest  in  the  state  of  equiUbrlimi  is  studied.   Solitary  waves 
In  compressible  medium  of  infinite  depth  are  investigated. 
The  former  concerns  two  isothermal  layers  at  rest  in  the 
state  of  equilibrium  separated  by  a  contact  surface;  the 
latter,  an  isothermal  layer  with  non-uniform  velocity 
distribution  at  equilibrium.   It  is  found  that  solitary  waves 
vanish  at  certain  values  of  characteristic  parameters 
introduced  in  each  case,  and  especially  no  solitary  wave 
solution  exists  for  an  isothermal  layer  of  Infinite  depth. 
(Author) 


AD-606  798  Div.   9 

OTS  Prices:  HC  $2.00/MF  $0.50 

Rensselaer  Polytechnic  Inst.,  TroW,  N.  Y. 

STUDY  OF  FLOW  INDUCED  IN  VlSCOELASTIC  LIQUID 

BY  A  ROTATING  CONE, 

by  W.  H.  Hc^pmann,  U  and  C.  N.  fturonet.   Oct  64,    29p 

Contract  NonrS91  20 

I        Unclassified  report 

Legibility  of  this  document  is  in  pbirt  unsatisfactory. 
Reproduction  has  been  made  from!  faest  available  copy. 


FLUID  MECHANICS  -  Division  9 


Descriptors:  (*Vi8coela8tloity,  Fluid  flow),  (*Fk)w 
visualization,  Viscoelastlcity),  Alkenes,  Polymers, 
Conical  bodies,  E)yes,  Photographic  analysis.  Torque, 
Thrust,  Vortices. 

As  part  of  an  intensive  effort  to  determine  the  proper 
equations  for  the  motion  Induced  in  a  viscoelastic  liquid 
by  a  rotating  cone,  an  extensive  series  of  i^otographs  of 
lines  of  flow  were  obtained.   The  liquid  studied  was 
polylsobutylene  dissolved  in  cetane.   The  flow  visualiza- 
tion was  obtained  by  means  of  a  dye  vibich  was  injected 
into  the  liquid  in  a  systematic  manner.    The  photographic 
study  was  made  for  cones  of  vertex  angles  110  and  160 
degrees.   Some  visual  observations  were  also  made  In 
the  case  of  a  cone  of  vertex  angle  176  degrees.   Measure- 
ments of  both  torque  and  Uirust  were  made  on  each  of  the 
airee  cones  at  various  angular  velocities.   (Au&or) 
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The  report  presents  the  results  of  hypersonic  small- 
deflectlon  theory  for  the  pressure  coefficient,  densi^, 
and  other  characteristics  behind  the  shock  wave  on  a 
sweptback  wedge.   The  results  have  {4)plicatlon  to  com- 
putation of  the  pressure  on  sweptback  wings  of  wedge 
cross-section  outside  the  region  of  influence  of  the  tips. 
They  can  also  be  used  to  estimate  the  lift  of  a  flat  delta 
wing  flying  at  very  high  speeds.   In  addition,  the  behavior 
of  the  shock  waves  deduced  here  is  the  first  step  in  com- 
puting non-uniform  flow  fields  behind  the  shock  wave. 
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The  report  covers  the  entire  program  to  date  on  a 
laboratory  investigation  to  obtain  experimental  Information 
necessary  for  evaluation  of  current  slosh-baffle  designs 
and  for  verification  and  extension  of  existing  theory  on 
sloshing  phenomena  and  control.   A  detailed  understanding 
of  propellant  sloshing  phenomena  will  permit  rational 
design  changes,  if  recpiired,  on  Atlas,  Titan  and  Thor,  and 
will  contribute  toward  the  design  of  mlnimum-wei^t  slosh 
control  in  future  ballistic  missiles  and  space  exploration 
systems.   The  measurements  for  the  principal  objective 
of  the  original  program  plan  (165-11)  were  completed. 
The  data  provided  experimental  verification  of  the 
ctirrently-used  theory  for  the  forces  on  slosh-damping 
rings  and  resulted  in  an  extension  of  the  range  of 
application  of  the  theory.   Other  phases  of  the  study 
resulted  in  a  reassessment  of  areas  now  considered  of 
primary  importance  and  warranting  further  e;q>erimental 
investigation.    (Author) 
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Descriptors:  (•Fuels,  Thermal  properties),  (*Storage, 
Aviation  fuels).  Environmental  tests.  Test  equipment. 
Samplers,  Oxygen.  Nitrogen.  Chromatographic  analysis. 
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Texaco  Research  Coker  was  modified  to  a  more  4ynamlc 
system,  to  both  approach  the  test  conditions  used  in 
various  fuel  test  rigs,  such  as  the  CRC  rig,  and  to 
simulate  actual  mission  profiles  for  different  supersonic 
aircraft.    The  modifications  included  vacuum  system  for 
the  fuel  reservoir,  cold  finger  device  and  sampling  port 
for  fuel  sampling.    A  series  of  shakedown  runs  have  been 
completed  using  the  modified  test  aggregate.    Analytical 
phase  of  the  program  entailed  development  of  sampling 
method  and  determination  of  dissolved  oxygen  and 
nitrogen  gases  in  fuel  at  the  ppm  range.    (Author) 
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ABOUT  THE  MECHANISM  OF  COMBUSTION  OF  POWDERS 
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Experimental  data  are  listed  for  the  study  of  the  main 
physical  properties  of  a  flame  of  solid  fuel  —  nitroglycerine 
powder  and  explosive  hexogene  during  combustion  In  a  bomh 
of  constant  pressure.  (Author) 
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A  CRITICAL  EXAMINATION  OF  THE  FLUID  DYNAMIC 
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FLAME, 
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The  paper  discusses  toe  laminar  diffusion  flame:   a 
combustion  process  which  occurs  in  a  region  which  is 
located  in  the  mixing  zone  between  the  undiluted  fuel  and 
toe  undiluted  oxidizer  and  In  which  toe  mixing  is  carried 
out  by  molecular  diffusion  only.   The  boundary  layer 
similar  solutions  are  presented  for  toe  relevant  distri- 
butions of  toe  physical  properties  and  species  concentrations 
In  a  planar  laminar  Jet  diffusion  flame. 
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MECHANISM  OF  MICROBIOLOGICAL  CONTAMINATION 

OF  JET  FUEL  AND  DEVELOPMCNT  OF  TECHNIQUES 

FOR  DETECTION  OF  MICROBIOUXJICAL  CONTAMINATION. 
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This  stucty  Is  concerned  wlto  toe  detection  of  microorganisms 
to  ftiel  water-environments  and  with  toe  mechanisms  by 
which  toese  microorganisms  cause  problems  in  fuel  sys- 
tems of  aircraft.    The  laboratory  detection  metoods  studied 
were  toe  esterase  approach,  tetrajsolium  reduction.  02  con- 


sumption and  C02  evolution.   The  techniques  ^i&dch  appear 
to  have  toe  greatest  chance  of  success  are  toe  esterase 
approach  and  tetrazolium  reduction.    For  field  detection,  toe 
work  is  continuing  on  toe  electrophoresls-pulse  polariza- 
tion technique.   These  studies  have  been  extremely  success- 
ful to  finding  techniques  which  should  be  useful  for  rapidly 
detecting  small  numbers  of  viable  microorganisms  in  fuel 
water  bottoms.   The  esterase  technique  now  can  detect 
viable  cells  in  about  5  minutes  and  it  is  expected  toat  toe 
tetrazolium  technique  will  determtae  toe  number  of  organ- 
Isms  which  can  utilize  fuel.    All  toat  remains  to  be  done 
now  is  to  establish  toe  criteria,  such  as  toe  lengto  of  time 
required  for  color  to  develop,  which  will  todicate 
when  toe  microbial  contamtoatlon  has  reached  a  harmful 
level. 
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This  paper  considers  the  equations  relating  errors  in 
inertial  guidance  system  measurement  instruments  to 
errors  in  missile  burnout  position  and  velocity  and  con- 
sequently to  target  misses.   The  relationship  is  expressed 
in  terms  of  tliree  linear  differential  equations  with  trajec- 
tory-dependent coefficients  and  forcing  functions  which 
depend  on  the  measurement  instrument  errors.   The 
forcing  functions  are  presented  in  forms  sufficiently 
general  to  accomodate  errors  that  might  arise  in  widely 
different  types  of  instruments,  both  accelerometers  and 
gyroscopes.    Furthermore,  the  forcing  functions  can  be 
evaluated  for  arbitrary  instrument  orientations.    Program- 
med on  a  digital  computer,  these  equations  allow  swift 
computation  of  target  misses  for  given  component  toler- 
ances and  component  orientation  and  consequently  facilitate 
the  optimization  of  instrument  orientation.   Such  a  program 
has  been  used  extensively  by  the  authors  for  gyro  orienta- 
tion schemes  and  general  error  studies  for  a  number  of 
ballistic  missile  inertial  guidance  systems.    (Author) 
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This  Memorandum  applies  dynamic  programming  to 
the  derivation  of  the  computational  equations  for  a 
Kalman  filter.   The  problem  of  using  a  set  of  ill- 
conditioned  observations  is  considered.    For  example, 
when  observations  of  a  satellite  taken  from  a  single 
ground  station  are  spaced  too  close  together  in  time,  the 
accuracy  of  the  determination  of  the  satellite's  orbital 
parameters  is  poor.   Such  a  set  of  observations  is  said 
to  be  ill-conditioned.   The  general  set  of  computational 
ecpiations  derived  is  interpreted  in  terms  of  an  orbit 
determination  problem,  an  orbit  correction  process,  and 
a  satellite  rende.-'^us  problem.    (Author) 
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Passive,  semi-passive,  active  and  heat  storage  methods 
for  temperature  control  are  described,  which  include 
mathematical  equations,  tables  and  graphs.   Comparison 
between  the  various  methods  are  made  indicating  their 
advantages  and  disadvantages.   A  section  Is  presented  on 
thermal  design  consideration  of  space  vehicle  equipment 
indicating  various  means  for  controlling  equipment 
temperature.    Methods  of  thermal  analysis  and  examples 
of  analyses  are  presented  which  Include  steady-state  and 
transient  heat  transfer.    A  brief  discussion  on  djmamlc 
response  Is  also  Included.   Conclusions  are  reached 
concerning  advances  In  analysts  and  design  techniques. 
Recommendations  cover  areas  needing  investigation  and 
further  studies.    (Author) 
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Descriptors:  (♦Mounting  brackets,  Bearings),  (•Space- 
craft, Bearings),  Lubricants,  Ball  bearings,  AntifricUon 
bearings,  Atmosphere  entry.  Aluminum  compounds. 
Oxides,  Alignment,  Air,  Vacuum,  Tests. 

A  study  phase  and  an  experimental  test  program  are  de- 
scribed for  investigation  of  self- aligning  bearing  mountings 
In  air  and  ultra-high  vacuum  from  -lOOF  to  2500F.    Eleven 
self- aligning  mounting  concepts  plus  sixteen  variations 
in  concept  configurations  were  evaluated  in  the  study 
phase.   Two  different  concepts,  'an  antifriction  ball'  and 
'a  multiple  lubricant  ring',  were  selected  for  test  and 
evaluation  in  a  Phase  n  test  program.   A  study  was 
conducted  throughout  the  program  to  select  lubricants  for 
operation  in  air  and  vacuum  from  -lOOF  to  25O0F.    Test 
fixtures  were  designed  and  fabricated  to  perpilt  evaluation 
of  mounting  performance  under  simulated  space  and 
re-entry  environments.    Mountings  fabricated  from 
aluminum  oxide  were  subjected  to  alignment-misalignment 
cycUng  in  air  from  -lOOF  to  1500F  and  in  a  vacuum  from 
OF  to  1500F.    Minimum  pressure  obtained  in  vacuum  tests 
was  less  than  5  x  10  to  the  minus  11th  power  Torr. 
Successful  operation  was  obtained  in  air  at  -lOOF  and 
in  an  ultra-high  vacuum  from  OF  to  1500F  with  a  radial 
load  of  2500  pounds.   Conclusions  and  recommendations  for 
further  investigattons  are  presented.    (Author) 
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STUDIES,  ; 
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A  single-axis  attitude  control  system  using  a  fluid 
flywheel  as  the  torque -producing  eflement  Is  analyzed. 
The  control  laws  that  are  either  analyzed  or  derived  are- 
(1)  proportional  control,  (2)  minimum  orientation  time  control 
Mid  (3)  minimum  electrical-power  consumption  control. 
Pontryagln's  Maximum  Principle  was  used  to  derive  the 
latter  two  control  laws.    Experimental  laboratory  data 
are  presented  for  the  proportional  control  system.   The 
smooth,  low-velocity  performance  obtained  using  a  fluid 
flywheel  is  demonstrated.    (Author 
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missiles),  Rockete,  Nuclear  weapons.  Launching  sites. 
Underwater  rockete,  Scientlflc  rettarch.  Industries 
Industrial  production.  , . 

Information  on  Soviet  secret  weapoJi  Is  presented. 
Topics  include:    (1)  Guiding  apparatus  for  missiles, 
(2)  V-1  and  V-2  rockets,  (3)  German-Soviet  collaboration, 
(4)  M-1  and  M-lOO  missiles,  (5)  rocket  research  Institutes, 
(6)  plante  for  the  production  of  rockete,  and  (7)  new  Soviet 
launching  sites  threatening  Europe  and  the  United  States. 
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The  motion  of  a  uniform  beam  is  studied  directly  and 
with  the  aid  of  an  analog  computer,  in  order  to  determine 
tiie  eftecto  of  support  damping  in  terms  of  an  approxi- 
mate per  cent  of  critical  damping  in  each  mode.   The 
oomputor  Is  used  to  determine  tte  ruge  of  support 
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damping  for  which  velocity  covqiling  can  be  neglected  in 
calculating  the  damping  in  the  constrained  modes. 
Curves  are  also  presented  giving  the  relative  ampU- 
tudes  of  the  first  few  constrained  modes  and  the  first 
few  free-free  modes  plotted  as  a  function  of  shaker 
position  for  three  'soft-mounted'  conditions.   SimUar 
curves  are  given  for  an  actual  missUe.   Recommen- 
dations are  made  concerning  procedures  to  be  used 
when  ground-testing  a  missUe  for  the  damping  m  each 
oi  Ite  free-free  modes.    (Author) 
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Descriptors:  (* Astronautics,  Mathematical  analysis), 
(•Satellites  (Artificial),  Orbital  trajectories),  (•Orbital 
trajectories.  Mathematical  analysis),  (*^ace  navigation. 
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This  study  concerns  physical  fundamentals  of  orbit 
mechanics  and  satellite  technology.   The  astronomical 
two-body  problem  is  treated  and  the  resulte  applied  to 
the  case  of  artificial  satellites.   Some  effecte  of  special 
interest  to  artificial  sateUites  are  treated  in  some  detaU, 
eg.  lifetime,  interaction  with  Earth  magnetic  field.    A 
short  survey  on  rocket  theory  is  given,  including  st^ 
rockete,  and  some  ascend  problems  are  examined. 
Fundamentals  of  the  theory  of  the  low-acceleratton 
vehicles  are  included.  Jacobi's  integral  is  derived  to 
give  an  impression  on  the  difficulties  and  possibilities 
of  the  three-body  problem.   Some  of  the  questions  of 
landing  on  a  celestial  body,  communication  and  navigation 
in  space  and  uses  of  space  vehicles  are  shortiy  covered. 
In  a  few  cases,  mterestlng  optimization  problems  are 
mnntioned. 
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The  purpose  of  this  article  is  to  summarize  the  charac- 
teristics of  Uie  penetrating  radiation  likely  to  be  found  in 
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the  extraterrestrial  environment  and  to  consider  the  atten- 
iiation  of  the  radiation  by  shielding  which  may  reasonably 
be  expected  to  malce  up  the  wall  surface  of  a  spacecraft. 
The  first  section  of  this  report  deals  with  the  characteris- 
tics of  the  radiation  in  various  regions  of  space.    The 
trapped  radiation  zones  have  only  recently  been  discovered 
and  the  experimental  evidence  bearing  on  the  spatial  distri- 
bution and  characteristics  of  the  trapped  particles  is  rather 
voluminous.   This  experimental  evidence  has  been  relegated 
to  the  third  section,  in  order  that  the  first  section  be  as 
succinct  as  possible.    In  essence  then  the  first  section  is 
a  summary  of  the  characteristics  of  radiation  present  in 
space,  based  on  the  experimental  evidence  presented  in 
the  third  section. 
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To  intercept  an  orbittng  target  by  another  satellite 
implies,  that  the  two  vehicles  must  arrive  simultaneously 
to  the  same  point  in  space.   In  the  following  a  calculation 
procedure  is  presented  for  solving  this  coincidence 
problem.   To  facilitate  the  calculation  of  the  unknown 
semi  major  axis  of  the  interceptor's  orbit.  Lambert's 
Equation  is  rewritten  In  form  of  a  power  series  which 
can  be  evaluated  by  a  convenient  differential  correctioa 
technique  instead  of  the  usual  trial  and  error  method. 
(Author) 
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By  smoothing  satellite  observations,  Jacchia  discovered 
a  variation  in  satellite  drag  which  is  correlated  with  solar 
radiation  at  10  to  20  centimeters,  and  is  quasi-periodic 
with  a  period, of  27  days;  however,  this  variation  cannot 
account  for  the  erratic  nature  of  the  errors  in  satellite 
orbital  predictions.   Nonweiler  and  Jacchia  have  boOi 
found  a  correlation  of  drag  with  solar  flares;  but  their 
calculations  are  smoothed  over  10  to  30  periods,  so  the 
behavior  froi»  period  to  period  is  unknown.    The  following 
model  has  been  devised  to  describe  the  erratic  behavior  of 
the  errors.   It  is  assumed  that  there  are  three  sources  of 


error  In  satellite  orbital  predictions:  observational  error, 
the  sinusoidal  variation,  and  a  random  fluctuation.    The 
model  for  the  random  drag  fluctuations  Is  arrived  at  in  the 
following  way:    The  fluctuations  are  assumed  to  be  inde- 
pendent from  period  to  period,  because  many  of  the  goo- 
physical  effects  of  solar  flares  last  from  a  few  minutes  to 
an  hour.    The  root  mean  square  value  of  the  random 
fluctuation  at  a  perigee  hel^t  of  120  miles  is  calculated 
from  some  smoothed  data  on  Sputnik  U  published  by  Non- 
weiler, by  using  the  assumption  of  Independence.   It  is  theo 
extended  to  other  altitudes  by  assuming  that  the  rms  value 
of  the  random  fluctuation  is  proportional  to  the  amplitude  of 
the  slnusodidal  variation,  which  was  determined  by  Jacchia 
to  be  10  per  cent  for  the  Russian  satellites  and  35  per  cent 
for  Vanguard  L    The  sinusoidal  ampUtude  is  here  taken  to 
vary  linearly  with  the  height  of  perigee. 
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models.  Heat  transfer  coefficients.  Free  flight  trajec- 
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Thirteen  parachute  decelerator  tests  were  performed 
at  the  Gulf  Test  Range  of  the  Air  Proving  Ground  Center 
at  Eglln  Air  Force  Base,  Florida.   These  tests  were 
accomplished  through  the  use  of  multistage  rocket 
boosters.   The  Cree  pay  load  vehicle  was  used  as  the  test 
platform  and  data  gathering  system.   These  tests  were 
conducted  using  both  Hyperflo  and  Hemisflo  parachutes 
which  were  deployed  at  predetermined  Mach  number- 
altitude  regimes.   Tests  were  accomplished  over  a  Mach 
number  range  of  0.2  to  4.4  and  an  altitude  range  of 
45,000  to  190,000  feet.   The  data  presented  Includes  drag 
coefficients  versus  Mach  number,  dynamic  pressure, 
Reynolds  number  and  velocity,  canopy  angles  of  oscilla- 
tion, canopy  temperatures  and  general  design  considera- 
tions.   From  this  parachute  decelerator  test  program,  it 
may  be  concluded  that  Perlon  mesh  roof  Hyperflo  para- 
chutes perform  satisfactorily  through  Mach  2.1,  that 
Nomex  ribbon  Hyperflo  parachutes  perform  satisfactorily 
through  Mach  4.0  and  that  Nomex  Hemisflo  parachutes 
perform  satisfactorily  through  Mach  3.4.    (Author) 
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Descriptors:  (*Maaned  spaoeor^i.  Maintenance).  (*Check- 
out  equipment.  Manned  spacecritft).  Redundant  com- 
ponents. Modules  (Electronics),  ^are  parts.  Switching 
circuits.  Lunar  craft.  Design,  Space  crews,  ^acecraft 
oaUns,  Humidity,  Space  environmental  oooditions. 
Weight,  Automstlon. 

The  focus  of  this  paper  is  on  maintenance  and  checkout 
system  concepts  for  manned  space  vehicles.   CurrenUy, 
there  are  two  primary  maintenanoe  concepts  typified  as 
(a)  modular  design  and  in-flight  rspalr,  and  (b)  redundancy 
snd  switching;  these  are  described  and  the  factors  re- 
Istlng  to  their  appUcablltty  discussed.  Checkout  system 
concepts  compatible  wltt  both  malnteiiSDoe  approaches 
sre  similarly  treated.  The  operational  domains  of  inter- 
est are  the  In-fllgfat  and  lunar  misaion  phases  of  the 
next  set  of  manned  space  missions  -  typified  by  those 
of  (3«mlnl  and  ApoUo.  The  discussions  are  not,  however, 
qieclfic  to  this  spacecraft.   The  two  mission  phases 
sre  discussed  separately.    (Author) 
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This  paper  Is  concerned  with  a  portion  of  RAND's 
stu^y  of  automatic  checkout  equipment,  which  was 
initiated  late  In  1958  at  Uie  request  of  the  Air  Force. 
The  project  objective  was  ...  to  establish  the  basic 
philosophy,  concepts,  and  parameters  for  application  of 
automatic  test  and  checkout  equlpmert  to  Improve  the 
<q;>era«onal  readiness  and  employmert  of  weapon  systems 
The  primary  activity  then  was  to  denolop  concepts,  design 
methods  and  techniques,  and  decision  aids  to  help  make  Uiese 
test  equipmente  and  systems  more  effective—in  short,  to  help 
make  the  best  use  ot  test  equipment  dollars  to  get  U*e  best 
weapon  system  performance. 
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Autopilot  equations  for  different  forms  of  tee  bending 
slope  detected  by  the  gyros  as  a  function  of  their  in-^ 
dividual  positions  are  presented. 
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The  time  history  of  tbe  angle-of-attack  for  a  re-entry 
vehicle  is  determined  from. knowledge  of  the  angular  rates 
about  the  body  axes.   The  method  presented  utilizes 
Eulerian  angle  relationships  between  a  moving  set  of  body 
axes  and  a  set  of  axes  fixed  with  respect  to  Inertial  space. 
TTiese  equations  are  Integrated  to  yield  data  defining  the 
history  of  the  rotational  motion  of  the  vehicle.   A  numerical 
filter  is  applied  to  this  data  to  separate  Uie  motion  due  to 
the  vehicle  aerodynamic  oscillation  from  Uie  motion  due 
to  gravity  and  from  the  fictitious  motion  due  to  drift  In 
the  process  of  Integration.    (Author) 
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♦^°  *flf>»ng  a  satellite  vehicle  it  Is  usually  necessary 
to  be  able  to  predict  the  behavior  of  the  vehicle  in  tbe  f2e 

fl^T  deviations  in  the  dynamic  and  kinematic  para- 
meters.  The  prime  reasons  for  this  are:    (a)  to  determine 

nS^f  f!!^iL^°*f  •■  ^ti^-^f^^oa  for  ttie  Intended  mission. 
^  i^  »^^!^*°*  "^^""^  "*  ^  ""^t  critical  parameter; 
and  thereby  endeavor  to  design  tim  vehicle  system  so  uj 
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its  dependency  upon  these  parameters  Is  reditced.    For 
the  sake  of  completeness,  and  also  to  avoid  misinterpre- 
tations, some  space  has  been  allotted  In  this  report  to  the 
outline  of  some  of  the  fundamental  equations  describing 
satellite  orbits.  Since  only  the  vehicle's  characteristics 
from  the  end  of  its  powered  flight  to  the  point  where  it 
begins  to  trace  its  undisturbed  orbit  are  considered,  the 
method  of  launching  is  immaterial  to  the  discussion.    In 
all  cases,  the  results  presented  herein  apply  only  to  a  two- 
dimensional  trajectory.   Hence,  a  great  deal  of  care  should 
be  exercised  In  extrapolating  these  results  to  the  three- 
riimensional  case.    (Author) 
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The  purpose  of  the  report  is  to  estimate  and  discuss 
various  physical  space  attributes  of  the  natural  environ- 
ment in  the  solar  system.   In  particular  the  discussion 
will  be  concerned  with  a  cursory  s«u'vey  of  the  character- 
istics of  solar  radiations,  the  effects  of  solar  and  other 
thermal  radiations  on  vehicle  temperatiire,  the  character- 
istics of  the  earth's  magnetic  fields  and  other  magnetic 
fields  in  space,  the  earth's  exosphere  and  the  solar  corona, 
cosmic  rays,  and  meteorolds.   Estimates  of  the  probability 
of  space  vehicle  skin  penetration  by  meteorolds  are  also 
presented.    (Author) 
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Tests  were  conducted  at  Glen  Canyoni  imd  Flaming  Gorge 
Dams  to  determine  any  advantages  to  be  gained  throu^ 
the  use  of  llngnin-type,  water-reducing,  set-retarding 
agents/WRA/  in  mass  concrete.    At  both  projects  a  control 
mix  with  normal  cementltious-material  content  was 
compared  to  mixes  in  which  the  cementltious-material 
content  was  reduced  5  to  10  percent  or  the  cobble  content 
was  reduced  10  percent  with  the  use  of  a  WRA.   Conclu- 
sions were —  (1)  The  180-day  compressive  strength  of 
concretes  containing  a  WRA  was  20  to  26  percent  greater 
than  the  control  concretes.   In  some  eases  the  1-day 
strength  of  the  WRA  concretes  was  less  than  the  control 
concrete.    (2)  With  a  5  percent  reduction  in  cement  plus 
pOEzolan  content  the  WRA  reduced  the  water  requirement 
5.4  percent  at  Flaming  Gorge  and  10.9  percent  at  Glen 
Canyon.    (3)  The  addition  of  a  WRA  produced  a  3-  to  9-bour 
increase  in  time  to  reach  initial  set  in  mortar.    (4)  Use  of 
the  WRA  did  not  increase  the  rate  of  slump  and  air  loss  in 
the  concretes.   (Author) 
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A  variety  of  tests  were  performed  on  t^iarry  tile, 
Portland  cement-sand  mortar  setting  bed,  and  jointing 
mortar  to  determine  the  suitability  of  these  materials  for 
use  in  principal  floors  of  two  large  pumping-generating 
plants  on  San  Luis,  Central  Valley  Project.   Four  test 
panels  were  fabricated  from  materials  similar  to  those 
likely  to  be  used.  Specimens  coire  drilled  from  panels  were 
tested  in  tension  and  compression.  Shear  bond  strength  was 
tested  in  accordance  with  Federal  ^)eciflcatlon  SS-T-308b. 
Other  tests  periormed  Included  abrasion.  Impact  resis- 
tance, and  stain  and  discoloration  tests  using  oil,  grease, 
add,  and  wax.   Test  results,  together  with  consultations 
with  representatives  from  the  tile  maaufaoturing  and  tile 
setting  Industry,  indicate  that  quarry  ttle  installed  by 


methods  approved  by  the  tile  industry  should  provide  a 
suitable  floor  for  pumping-generating  plants.  The  r^wrt 
ccmtalns  nine  conclusions  based  principally  on  results  of 
laboratory  tests.  (Author) 
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A  laboratory  investigation  was  conducted  to  deteirmine 
the  operational  characteristics  of  a  plastic  reinjectable 
grout  valve  and  determine  Its  (^iplicability  for  use  In  future 
Bureau  structures.   Large  heavily  reinforced  concrete 
blocks  were  fabricated  with  the  grout  valves  embedded 
adjacent  to  one  edge  then  bolted  together  to  form  a  joint 
comparable  to  those  found  between  blocks  of  a  dam.   Tests 
were  conducted  by  pumping  cement  grouts  with  different         : 
water  to  cement  ratios  into  the  variable  width  joint  between 
blocks.  Grout  valve  oondltionB  also  were  varied.   Results 
of  tests  indicated  that  operation  of  this  valve  is  somewhat 
unpredictable  with  regard  to  the  pressures  needed  to  open 
it  and  its  resealing  cj^jabillties.   A  thin  layer  of  original 
grout  frequently  remained  between  the  rubber  plug  and  the 
conical  plastic  fitting  causing  secondary  opening  and 
resealing  to  be  more  difficult  and  inconsistent.   The  grout 
valve  was  modified  with  a  strap  over  the  rubber  plug 
portion  and  resulted  in  a  more  consistent  operation  and  one 
independent  of  the  loint  c^wning. 
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General  studies  were  made  to  determine  des^  parame- 
ters for  h3rdraulic  downpull  and  iq>lift  forces  on  down- 
stream seal,  roller-mounted  gates  located  in  entrance 
transitions  of  large  conduits.   Effects  of  various  gate  lip 
extensions,  and  recesses  in  the  gate  shaft,  were  investi- 
gated for  one  seal  extension.   Uplift  forces  great 
enough  to  prevent  closure  of  gates  under  their  own  weight 
were  found.   Uplift  forces  were  controlled  by  proper 
shaping  of  offsets  and  recesses  in  the  face  of  the  gate 
shaft  or  bonnet.  A  gate  lip  extension  to  leaf  thickness  ratio 
of  0.55  was  selected  as  the  optimum  compromise  b^ween 
structural  and  hydraulic  considerations.   Pressures  on  the 
gate  bottoms,  and  hence  the  downpull,  were  significantly 
affected  by  the  gate  slots  and  side  walls.  Effects  of  air 
admission  were  also  determined. 
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Betwwen  1957  and  1962,  the  Bureau  of  Reclamation  made 
tests  to  determine  flow  capacities  and  resistance  coeffi- 
cients in  9  large  concrete-lined  irrigation  canals.    Tests 
were  made  on  some  170  miles  of  trapezoidal -shaped  canals 
having  flows  which  varied  from  555  cfs  to  6,820  cfs.    Design 
discharges  for  test  canals  varied  from  700  to  13,200  cfs. 
Head  loss  measurements  were  made  across  piers  and  in- 
verted siphons.   Test  data  were  analyzed  in  terms  of  'n' 
values  for  Manning's  formula  and  on  Reynolds'  Number  - 
friction  factor  plots.    Resistance  coefficients  varied  with 
the  amount  of  aquatic  growths,  canal  alinement,  and  canal 
size.    Manning's  'n'  generally  varied  from  0.013  to  0.016 
for  the  smaller  canals  and  from  0.015  to  0.019  for  the 
larger  canals.    Aquatic  growths  were  found  in  varying 
amounts  on  lining  surfaces  of  all  canals  and  caused  sea- 
sonal variation  In  flow  resistance.    Biweekly  coK)er  sulfate 
treatments  retarded  the  most  prevalent  growth,  filamentous 
algae.   A  hydraulic  design  procedure  for  concrete-lined 
canals  is  outlined. 
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The  purpose  of  this  paper  Is  to  estimate  the  role  which 
water  supply  from  the  Feather  River  Project  should  play, 
if  rational  economic  considerations  governed,  in  the 
calculations  of  Southern  California.    It  is  suggested  that 
the  responsible  Southern  California  authorities  should  Insist 
on  a  similar  report  before  deciding  whether  they  are  willing 
to  bear—or  rather,  have  their  constituents  bear— the 
additional  cost  required  to  enlarge  the  Project  to  allow 
deliveries  to  Sotithem  California. 
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Analyses  are  presented  of  two-dimensional  laboratory 
measurements  of  the  forces  Induced  by  breaking  waves  on 
a  vertical  barrier  placed  on  a  plane  with  a  one-to-ten 
slope.    The  deepwater  wave  heights  ranged  from  0.2  to  0.6 
foot  and  their  periods  ranged  from  1.9  to  3.3  seconds. 
The  ratio  between  the  depth  of  water  in  front  of  the 
barrier  and  the  deepwater  wave  length  was  approximately 
0.0115.   The  forces  on  the  barrier  In  this  study  are 
usually  characterized  by  a  peak,  which  occurs  Immediately 
after  the  Initial  impact.    The  Impulse  of  the  peak  Is 
usually  a  small  percentage  of  the  cumulative  Impulse  up 
to  the  time  of  momentum  reversal.   After  this  short -duration 
peak,  the  force  decreases  exponentially  until  after  an 
appreciable  part  of  the  wave  period  -  about  one-sixth, 
depending  on  the  wave  steepness  -  when  it  rises  again  to 
a  (second)  maximum  which  occurs  at  the  time  of  momentum 
reversal.   This  maximum  In  the  force  is  approximately 
equal  to  the  average  force  from  the  time  of  Initial  impact 
to  the  time  of  this  maximum  of  rise  (momentum  reversal) 
(Author) 
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'Limit  Analysis'  provides  the  structural  engineer  with  a 
realistic  estimate  of  the  load  carrying  capacities  of 
structures  that  are  made  of  ductile  materials.    From  the 
mathematical  point  of  view,  the  problem  of  limit  analysis 
is  one  of  linear  programming.   The  basic  concepts  are 
presented  and  a  practical  method  of  solution  Is  discussed. 
This  is  essentially  the  'simplex  method  with  prices,'  but 
the  various  steps  are  given  mechanical  interpretations 
which  enable  the  experienced  analyst  to  capitalize  on  his 
intuitive  understanding  of  structural  behavior.   (Author) 
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•LimU  Design'  guldea  the  structural  ragineer  towards  an 


54 


INSTALLATIONS  AND  CONSTRUCTION  -  Division  13 


aoQoomlo  design  of  structures  that  are  made  of  ductile 
m^erlals  and  have  to  carry  specified  loads.    From  the 
mathematical  point  of  view,  the  problem  can  be  reduced 
to  one  in  Unear  programming,  but  even  simple  structures 
may  lead  to  linear  programming  probJems  of  considerable 
«««.   A  method  of  solution  Is  discussed  that  was  found 

^^*?Ii!L''*7?*^*'  "^  moderate  complexity.   A  sketch 
Of  the  historical  development  of  limit  analysis  and  deslsn 
Is  given.    (Author)  ^^  «»i«n 
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Hydraulic  resistance  cpefQclents  were  determined  from 
head  loss  measuremente  made  in  48-,  42-,  and  36-lnch- 
diameter  cast-in-place  concrete  pipe  installations.   Data 
were  obtained  with  the  pipes  flowing  full  at  discharges  less 
than  the  design  values;  from  about  10  oublc  feet  per  second 
to  26  cubic  feet  per  second.   Pipe  test  reaches  varied  from 
1,240  to  3,895  feet.   The  hydraulic  grade  line  was  measured 
In  lO-lnch-dlameter  air  vento  used  as  piezometers; 
discharges  were  measured  using  a  rectangular  weir. 
Sufficient  data  were  obtained  to  calculate  flow  resistance 
coefficients  using  the  Oaroy-Weisback,  Manning,  axxi 
Scobey  equations.    The  flow  resistance  coefficients  for 
the  48-  and  42-inch  pipe  and  one  reach  of  36-inch  pipe 
may  contain  residual  losses  produced  by  pipe  entrance 
flow  patterns,  but  the  resistance  coefficients  for  one  reach 
of  36-lnch  pipe  are  believed  to  be  representative  of  the 
values  to  be  expected  in  long  straight  reaches.   (Author) 
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Strain  meter  clusters,  no-stress  strain  meter  pairs  and 
resistance  themoometers  were  embedded  In  the  concrete 
of  Montlcello  Dam  during  construction.    At  about  the  time 
of  completion  of  the  dam,  three  plumbllnes  were  suspended 
from  approximately  the  crest  to  the  foundation  of  the  dam 
in  10-lnch  diameter  wells  formed  in  the  concrete. 
Twenty-three  trlangulatlon  targets  were  mounted  In  a 
grid  pattern  on  the  downstream  face  of  the  dam  and  two 
piers  for  mounting  a  theodolite  to  measure  movements  of 
the  targete  were  provided  on  the  caqyob  walls  downstream 


from  the  dam.   Periodic  readings  of  the  three  systems  of 
measurement  were  continued  from  September  1955  to 
September  1963  and  the  readings  reduced  to  stresses  and 
deflections  which  are  significant  In  the  analysis  of  the 
structural  behavior  of  the  dam.   Results  show  a  maximum 
compressive  stress  of  500  pel.  Small,  transient-tensile 
stresses  occurred  only  during  early  ages  of  the  concrete. 
Deflections  of  the  crest  of  the  dam  show  a  close  relation- 
ship to  climatic  temperature  variatl<»8.   A  small, 
continued  Increase  in  downstream  deflections  Is  evident 
and  has  been  attributed  to  permanent  deformation  of  the 
foundation  rock.    (Author) 
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The  object  of  the  research  program  was  to  gather  a 
representative  body  of  data  on  various  groups  of  cylinders 
subjected  to  simulated  wave  action  with  a  vien  to  providing 
information  relative  to  the  behavior  of  docks,  dolphins  or 
other  marine  and  harbor  structures  of  similar  configura- 
tion in  waves  of  various  helots  and  periods.   The  main 
body  (rf  data  was  taken  by  an  Inverted  model  study  in 
which  the  horizontal  component  erf  the  orbital  motion  of  the 
water  caused  by  wave  action  was  simulated  by  moving 
vertical  groups  of  cylinders  through  otherwise  still  water 
In  a  rectilinear  oscillatory  motion  parallel  to  the  water 
suriace.    The  forces  measured  were  principally  drag, 
lift  (transverse  force)  and  moment  of  the  group  about  a 
vertical  central  axis.   Correlations  of  the  data  for  the 
various  groups  were  sought  with  emphasis  on  the  validity 
of  modelling  the  waves  by  Froudes  law  and  the  foree 
coefficients  by  Reynolds  law.    (Author) 
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An  ejqwrlmental  Investigation  was  conducted  into  the 
response  of  small  buried  aluminum  cylinders  to  quasi- 
static  overpressures.   The  cylinders  were  burled  with 
U>elr  axes  horizontal  In  dense,  dry,  20-30  Ottawa  sand. 
Cylinders  of  two  stiffnesses  were  tested  at  depths 
ranging  from  zero  to  two  cylinder  diameters.   Their 
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behavior  was  evaluated  quantitatively  by  radial  dis- 
placement gages  and  tangential  strain  gages.   Data  at 
five  overpressure  levels  up  to  140  psi  are  presented. 
This  maximum  value  exceeded  the  theoretical  in-air 
primary  buckling  pressure  of  the  cylinders  by  factors 
of  9.4  and  99.    Destructive  tests  were  conducted  on 
nonlnstivmented  cylinders  of  six  stiffnesses.   This 
maximum  applied  overpressure  was  160  psi,  470  times 
the  theoretical  in-air  primary  buckling  pressure  of  the 
most  flexible  cylinder.    The  overpressure  required  to 
cause  collapse  of  the  various  cylinders  was  determined 
for  as  many  depths  of  burial  as  the  maximum  over- 
pressure would  allow.    The  destructive  tests  demon- 
strate the  great  resistance  to  collapse  imparted  to  a 
cylinder  by  burial.   The  nondestinictive  tests  afford  a 
comparison  between  the  behavior  of  stiff  and  flexible 
cylinders  as  the  depth  of  burial  and  the  overpressure 
are  changed.    Two  zones  of  burial,  deep  and  shallow, 
are  defined.    (Author) 
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Descriptors:  (*Recorda,  Fire  safety).  (*Flre  safety. 
Records),  (*Flres,  Damage),  Water,  Damage,  Hazards, 
Mi^ts.  Magnetic  tape,  Dociunentatlon.  Driers  (Apparatus). 

This  doc\unent  describes  several  simple  readily  applied 
means  of  salvaging  records  damaged  by  fire  and  water.   The 
metixKis  can  be  performed  without  hard-to-acquire  equip- 
ment or  skilled  labor.   Elaborate  technical  methods  of  re- 
pair and  rehabilitation  of  Archives  or  library  material  are 
not  described  here.   Rather,  the  steps  outlined  are  for  those 
individuals  who  are  called  upon  to  restore  office  files  for  the 
Immediate  resimiption  of  every  day  operations.    For  the 
restoration  of  intrinsically  valuable  materials,  professional 
advice  should  be  sought.   Such  advice  can  be  obtained  from 
libraries,  historical  societies,  or  representatives  of  the 
General  Services  Administration,  National  Archives  and 
Records  Service.   The  steps  outlined  in  ttiis  report  will, 
however,  accomplish  the  necessary  first  aid  measures  until 
such  time  as  professional  remedied  action  can  be  taken. 
(Author) 
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Fire  extinguishers,  Carbon  dioxide.  Fire  alarm 
systems.  Storage,  Air  conditioning  equipment. 
Temperature  warning  systems. 
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Descriptors:  (*Symposia.  Fire  safety).  (♦Fire  safety. 
Conunercial  planes),  (*Commercial  planes.  Fire 
safety).  (*Aircraft  fires.  Fire  safety).  United  States 
government.  Hazards,  Aviation  safety.  Fire  extingu- 
guishers,  Aviation  fuels.  Fuel  systems,  Flammablllty, 
Reports,  Symposia. 

For  the  first  order  of  business,  Chairman  Daly  called 
for  action  on  the  Annual  Reports  of  the  Committees  of 
the  Council.    As  the  Reports  had  been  prepubllshed  and 
sent  to  all  Federal  Fire  Council  members  prior  to  the 
Annual  Meeting,  Chairman  Daly  limited  his  remarks  to  a 
review  of  some  of  the  highlights  of  Council  activities  for 
the  past  year  as  contained  in  these  Reports.    After  this 
review  Chairman  Daly  asked  for  a  motion  for  adoption 
from  the  floor.   A  motion  was  made  for  acceptance  and 
was  seconded.    By  luanimous  vote,  the  Reports  were 
adopted  as  preprinted.   Mr.  Joseph  Blatt,  Director, 
Systems  Research  and  Development  Service,  Federal 
Agency,  discussed  research  and  developments  aspects 
of  FAA's  role  in  fire  safety  for  commercial  aviation. 
Commencing  with  a  review  of  FAA's  legal  authority  and 
responsibility  for  air  safety  of  the  public,  Mr.  Blatt  then 
gave  a  short  history  of  fire  oriented  studies  associated 
with  aviation.    Following  this,  Mr.  Blatt  reviewed,  in 
detail,  fire  safety  studies  presently  underway  in  FAA  and 
areas  of  proposed  research  and  developments  for  the 
near  future. 
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Colonel  James  H.  Mangan.  Deputy  Chief  of  Staff  for 
Operations,  Defense  Atomic  Support  Agency,  discussed 
recent  fire  research  and  its  possible  impact  on  peacetime 
as  well  as  wartime  fire  situations.    The  two  general  ways 
in  which  fires  can  originate  in  a  nuclear  explosion  were 
explained.   Colonel  Mangan  described  DASA's  research 
project  to  develop  a  comprehensive  fire  prediction  system. 
The  project  is  primarily  an  attempt  to  develop  a  reliable 
and  practical  methodology  for  integrating  heat  radiation 
from  a  nuclear  burst  and  continuing  throtigh  the  possible 
ignition  of  building  fires  and  their  spread  to  other  areas 
of  a  city. 
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Descriptors:  (♦United  SUtes  government.  Fire  safety), 
(*Flre  safety.  Training),  (*Government  employees. 
Training),  Management  engineering.  Personnel  manage- 
ment. Education,  Radiation  hazardsi.  Fires.  Fire  extin- 
guishers. Fire  alarm  systems.  Fire  pumps.  Hazards. 
Civil  defense.  Disasters.  Industrie^. 

The  Government  Employees  Training  Act  (Public  Law 
85-507)  makes  available  to  practically  every  Federal  agency 
a  management  tool  which,  properly  used,  can  help  signifi- 
cantly to  increase  efficiency  and  effeotiveness  of  operations. 
It  places  responsibility  for  training  squarely  on  the  head  of 
the  agency  who  is  not  only  authorized  but  directed  to  estab- 
lish needed  training  programs.    Each  agency  covered  by  the 
Act  is  authorized,  subject  to  certain  requirements  of  law 
and  regulation,  (1)  to  establish,  or  strengthen,  needed 
inservice  training  programs;  (2)  to  send  its  employees  to 
training  programs  conducted  by  othef  Government  agencies, 
to  the  extent  those  agencies  are  able  tc  accept  them,  and  to 
admit  to  its  own  programs  employees  from  other  agencies 
with  or  without  reimbursement:  (3)  to  send  its  employees  to 
non-Government  facilities  for  needed  training  which  is  not 
reasonably  available  within  Governmiant.  and  to  pay  all  or 
any  part  of  the  expenses  of  such  training;  (4)  to  pay  expenses 
of  employees  attending  meetings  that  will  contribute  to 
better  supervision  and  management  of  its  substantive  func- 
tions, as  well  as  meetings  concerned  with  the  substantive 
functions  themselves;  (5)  to  permit  Ha  employees  to  acc^t 
training  contributions  and  awards  from  non-Government 
sources;  and  (6)  to  permit  is  employees  to  accept  payment 
from  outsiders  for  certain  expenses  connected  with  meet- 
ings which  they  attend. 
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Descriptors:  (*Fire  safety.  Electronic  equipment), 
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Hazards,  Heat-resistant  materials,  Sprinklers,  Fire 
alarm  systems.  Fire  extinguishers,,  Specifications. 
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Descriptors:  (♦Fires,  United  States),  United  States 
government.  Damage,  Hazards,  Fire  alarm  systems, 
Sprinklers,  Costs,  Aircraft  fires,  Stjatistlcal  data. 
Fire  safety.  Buildings,  Costs. 


From  the  past  can  be  gained  knowledge  to  assist  in 
successfully  shaping  the  future.   This;  Is  especially  true 
when  the  knowledge  is  Integrated  into  planning— a 
recognized  management  concept  that   $  a  requisite  for 
program  success.   With  this  thought  [r\  mind,  certain 


conclusions  have  been  set  forth  below  to  sunwiarize  the 
statistics  and  Information  contained  in  this  report. 
These  conclusions  should  not  be  considered  as  a  complete 
evaluation  of  this  material.    Each  agency  is  encouraged 
to  review  the  Information  to  Identify  the  applicability  of 
the  fire  safety  problems  and  loss  experience  contained 
herein  to  its  own  particular  operations.    Further,  each 
agency  is  encouraged  to  recognize  the  need  for  review  ctf 
its  OMrtj  fire  loss  experience  for  additional  significant 
items. 
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Descriptors:  (♦Fires,  United  States),  United  States 
government.  Damage,  Hazards,  Fire  safety.  Wounds 
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craft.  Fire  alarm  systems.  Electronic  equipment. 

The  number  of  fire  fatalities,  fire  injuries,  and 
property  wastage  from  fire,  all  showed  sl^ificant 
increases  for  Fiscal  Year  1961  over  Fiscal  Year  1960. 
Much  of  this  increase,  particularly  in  property  damage, 
can  be  attributed  to  one  single  fire.    The  increase  in 
fire  fatalities  and  injuries  are  more  directly  attributable 
to  the  improved  reporting  of  fire  losses  by  the  Federal 
agencies  to  the  Council.    For  Instance,  this  report 
includes,  for  the  first  time,  injuries  and  deaths  occurring 
from  aerospace  vehicle  fires.    And  again,  this  report 
includes  for  the  first  time.  Bureau  of  Employees' 
Compensation  figures  on  Injuries  and  deaths  from  fire. 
Please  note  however,  that  only  those  BEC  injuries  and 
deaths  not  reported  by  the  Federal  agencies  were 
included  in  the  grand  total  to  avoid  duplication. 
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government.  Damage.  Hazards.  Fire  alarm  systems. 
Fire  safety.  Statistical  data.  Costs,  Aerospace  craft. 
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This  report  continues  the  expanded  Federal  fire 
experience  reporting  base  initiated  in  Fiscal  Year  1960. 
Statistics  are  compiled  on  aerospace  vehicles,  buildings 
and  contents,  contractor  operations,  forests,  shipboard 
and  other  categories.    While  the  overall  reporting  of  fire 
loss  experience  to  the  Council  for  Fiscal  Year  1962 
Increased  significantly  over  that  for  Fiscal  Year  1961, 
there  still  remain  some  areas  of  flre  loss  experience 
that  are  not  being  covered.   Several  of  the  Federal 
agencies,  including  a  few  of  the  larger,  do  not  have  a 
clear  picture  of  their  annual  flre  losses  due  primarily  to 
a  lack  of  reporting  procedure.   The  Council  hopes  this 
will  be  rectified  in  the  future.   Several  fluctuations  are 
evident  in  this  report.   The  number  of  deaths  and  fires 
Increased  slightly—and  the  number  of  injuries  and  the 
total  amount  of  loss  decreased  by  about  22%  and  30% 
respectively.    Approximately  41%  of  the  losses  occurred 
in  forests,  grass,  and  tundra  (includes  cost  of  suppression); 
30%  in  aerospace  vehicles;  13%  in  buildings  and  contents; 
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8%  in  shipboard:  and  8%  in  the  other  category.   No 
graphs  or  charts  are  included  In  this  report  due  to  a  lack 
of  appropriate  statistics  on  the  e^anded  reporting  base 
for  previous  years. 
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Descriptors:  (*Fire  safety.  Casualties),  (*Hazards, 
Fire  safety),  (•Accidents,  Fire  safety).  Wounds  and  in- 
juries. Personnel,  Burns,  Drowning,  Radiation  hazards. 
Medical  equipment.  Medical  personnel.  Shock  (Pathology), 
Anoxia,  Gases,  Toxicity,  Artiflcial  respiration^  ^rinklers. 
Fire  pumps.  Water. 

Injuries  suffered  by  firemen  are  presented  and  analyzed. 
The  organization  and  planning  for  the  care  of  injured  fire- 
men is  outlined  from  the  time  of  injury  to  his  return  to  duty. 
Certain  conditions  specific  to  fire-fighting  are  discussed 
with  special  reference  to  prevention  and  treatment.    Included 
are  injuries  while  sliding  poles,  auto  accidents  going  to 
fires,  collapses  of  buildings,  chest  injuries,  explosions,  back 
injuries,  chemical  trauma,  exhaustion,  pneumonic  cardiac 
effects  and  exposure  to  ionizing  radiation. 
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Descriptors:  (*Fire  safety.  United  States  government). 
History,  Fire  extinguishers.  Fire  aharm  systems. 
Sprinklers.  Water  supplies.  Training.  Research  program 
administration.  Damage,  Costs,  Maintenance. 

Each  year  the  President  of  the  United  States  proclaims 
the  week  containing  the  anniversary  date  (October  9)  of 
the  1871  Chicago  fire  as  'Fire  Prevention  Week.'    Many 
organizations  and  individuals  were  involved  in  the  establish- 
ment of  a  national  observance  of  fire  prevention  activities. 
The  purpose  of  the  national  observance  is  to  direct  every- 
one's attention  to  the  large  number  of  deaths  and  injuries 
and  loss  of  property  from  fire. 
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In  the  field  of  fire  safety  the  Improvement  of  automatic 
fire  detecting,  extinguishing,  and  control  equipment  has 
progressed  to  a  high  level  while  there  has  been  a  decided 


lag  in  the  area  Involving  people.   There  exists  a  pressing 
need  for  the  creation  of  a  constant  awareness  of  fire 
safety  at  aU  levels  and  for  individual  and  group  trainli^. 
In  other  words.  Increased  emphasis  must  be  placed  on 
promotion  and  education.   This  brochure  has  been  prepared 
to  assist  Federal  agencies  In  planning  a  year-around  fire 
safety  promotion  program.    The  suggested  activities  have 
been  tried  by  various  organizations  throughout  the  country 
and  have  generally  proved  successful.    Fires  are  traceable 
either  directly  or  Indirectly  to  people  and  every  fire,  no 
matter  how  small,  has  a  devastating  potential.    Therefore, 
fire  safety  programs  need  to  be  geared  towards  the  elimina- 
tion of  fires  with  more  emphasis  on  education  and  training 
of  employees. 
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Descriptors:  (*Symposia.  Fire  safety),  ('Fire  safety. 
Research  program  administration),  ("United  States 
government.  Fire  safety).  Government  employees. 
Leadership.  Training.  Fire  extinguishers.  Sprinklers. 
Hazards,  Flammability.  Fuel  tanks.  Aviation  safety. 
Aircraft  fires,  Fire-resistant  coatings. 

Mr.  Robert  T.  Daly,  the  new  Chairman  of  the  Council, 
presented  his  Ideas  on  a  progressive  program  toward 
professionalism.    Federal  fire  safety  personnel  have  a 
responsibility  not  only  to  be  adequate  for  their  job,  he 
said,  but  to  be  leaders  in  the  field.    Three  speakers 
discussed  subjects  ranging  from  a  proposed  expanded 
Government  research  program  to  descriptions  of  work 
in  progress  at  a  leading  private  laboratory  and  an 
important  military  establishment. 
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Descriptors:  (♦Fire  safety.  Reports),  (^Flammability. 
Test  methods),  (*Symposia,  Fire  safety).  Hazards,  Con- 
struction, Buildings,  Models  (Simulations),  Plywood, 
Fire-resistant  coatings.  Fire-resistant  textiles, 
Isocyanate  plastics,  Styrene  plastics,  Metals,  Flame 
propagation.  Toxicity,  Gases. 

Chairman  Karl  E.  Wallace  called  attention  to  the  fact 
that  architects,  code  organizations,  structural  engineers, 
and  fire  safety  personnel  have  long  used  flame  spread, 
smoke  generation,  and  fuel  contributed  indices  as  tools 
to  design  safe  buildings—but  that  the  existing  methods 
used  to  establish  these  indices  are  complicated  and  are 
possibly  not  as  well  understood  as  they  should  be.   He 
e;q)lalned  that  nationally  recognized  authorities  had  been 
assembled  to  discuss  some  of  the  various  test  procedures 
used  by  Federal  agencies. 
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Descriptors:  (♦Symposia,  Fire  saHaty),  (*Fire  safety. 
Information  retrieval),  (♦Libraries,  Fire  safety), 
(♦Management  engineering,  Fire  safety).  Personnel 
Research  program  administration,  Articles,  Reports, 
ftibject  indexing.  Storage. 

The  purpose  of  the  meeting  was  to  discuss  program 
management  and  the  Council's  library  operations.   Mr. 
Tom  Creswell,  Safety  Officer  for  the  Federal  Aviation 
Agency,  pointed  out  the  problems  that  exist  with  staff 
programs — and  ways  of  overcoming  these  weak  points. 
He  said  that  most  staff  groups  probably  grew  from  a 
lack  of  knowledge,  or  a  lack  of  practical  application  of 
good  recognized  theories,  on  the  part  of  line  management 
or  the  operating  people.    Staff  groups  are  responsible  for 
building  a  system  in  which  operating  personnel  must,  and 
can,  work  efflclenUy  and  economictSly  In  accomplishing 
the  organization's  mission.   The  baalc  objective  for  the 
fire  safety  function  was  stated  as  evaluating  ttie  system 
In  which  operating  people  are  working  to  Identify  weak- 
nesses In  the  system  and  to  call  these  weaknesses  to  the 
attention  of  the  ^propriate  functional  manager  so  that  HE 
c»n  take  corrective  action.    Dick  Bright,  Assistant  Staff 
Director  Federal  Fire  Council  explained  the  need,  history, 
and  present  operations  of  the  Council's  fire  safety  reference 
library.    He  pointed  out  that  fire  safety  features  are  scat- 
tered throughout  a  mountain  of  reports  and  articles,  and, 
therefore,  there  is  no  fire  safety  reference  library  capable 
of  performing  all  the  vital  Indexing,  abstracting,  and 
retrieval  services  needed. 
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FEDERAL  FIRE  COUNCIL  MINUTES  OF  JOINT 
MEETING  WITH  FEDERAL  SAFETY  COUNCIL.  MAY  17 
1962:    PURPOSES,  GOALS  AND  CURRENT  PROGRAMS 
OF  THE  ACCIDENT  PREVENTION  DIVISION,  PUBLIC 
HEALTH  SERVICE,  DEPARTMENT  OF  HEALTH 
EDUCATION  AND  WELFARE. 
1963   35p 
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Redstone  Scientific  Information  Center,  Redstone 

Arsenal,  Ala. 

ON  THE  INFLUENCE  OF  DEPOSITS  IN  TUBES  ON 

HYDRAUUC  PRESSURE  DROP, 

by  Wllbelm  Wiederhold.   15  Sep  64,  30p 

RSIC  269;  TT  64  71481 

Unclassified  report 

Trans,  of  GWF;  das  Gas-  und  Wasserfacb  (West 
Germany)  1949,  v.  90,  no.  24,  p.  634-641. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
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Descriptors:  (♦Fluid  flow.  Pipes),  (♦Pipes,  Corrosion), 
Pressure,  Pressure  gages.  Measurement,  Water 
supplies.  Hydrodynamics,  West  Germany. 

In  the  first  pressure  secticm  of  the  Ecker  long-distance 
water  pipeline,  considerable  decreases  in  the  rate  of  flow 
occur  In  years  of  low  operation  which  can  be  traced  back 
to  a  special  corrugation  of  the  film  of  grease  deposited  in 
the  system.   The  small  depth  of  ttie  deposit  in  relation  to 
the  pipe  diameter  and  its  technical  flow  behavior,  different 
in  nature  from  that  of  hitherto  Investigated  rougimesses, 
make  it  probable  that  it  is  a  matter  of  a  new  specific 
type  of  roughness.   This  discussion  is  preceded  by  a 
review  of  the  general  theory  of  flow  in  p^  lines. 
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Bloomingdale  Rubber  Co.,  Chester,  Pa. 
DEVELOPMENT  OF  STRUCTURAL  ADHESIVES, 
by  H.  C.  Engel.    1952,  326p 
Contract  AF33  038  21669 

Unclassified  report 

Papers  presented  at  Air  Force,  Aircraft  Industries 
Association  Conference  on  Structural  Adhesives  for  Metals 
and  Sandwich  Construction,  15-16  Dec  52,  Engineers  Club 
of  Dayton,  Dayton,  Ohio.    Legibility  of  this  document  is  in 
part  unsatisfactory.    Reproduction  has  been  made  from 
best  available  copy. 

Descriptors:  (*Adhesive8,  Metals),  (*Sandwich  construc- 
tion, Adhesives),  (*Structural  parts,  Adhesives),  Bonding, 
Airframes,  Rotary  blades  (Rotary  wings).  Honeycomb 
cores.  Expanded  plastics.  Ceramic  materials.  Silicone 
plastics,  Heat-resistant  plastics.  Heat-resistant 
materials.  Sandwich  panels.  Reports. 

Contents:    (A)  Structural  adhesives  for  metals;  develop- 
ment of  better  adhesives:  development  of  heat  resistance 
adhesives:  development  of  room  temperature  setting 
adhesives:  recent  investigations  of  metal-bonding  adhesives; 
development  of  production  processes  and  design  criteria 
for  metal  adhesives;  development  of  non-destructive 
inspection  methods  for  adhesive  bonded  structures.    (B) 
European  papers;  British  developments  in  the  field  of 
structural  adhesives  and  sandwich  construction;  French  - 
application  of  metal-to-metal  bonding  in  airplane  structures; 
design,  process  and  service  requirements  for  adhesives  to 
be  used  in  rotor  blades;  adhesive  bonded  helicopter  rotor 
baldes.  (C)  Sandwich  constructions;  core  materials  and 
sandwich  construction;  development  of  foamed  metal; 
foamed-in-place  plastic  core  material,  metal  faces; 
develoinnent  of  heat  resistant  plastic  foam;  development 
of  low  density  ceramic  core  material;  progress  in  the 
develoixnent  of  a  heat  resistant  foamed-ln-place  low 
density  silicone  resin  core  material;  development  of  high 
temperature  resistant  honeycomb  core  materials. 
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Forest  Products  Lab.,  Madison  Wis. 

MANUFACTURE  AND  GENERAL  CHARACTERISTICS  OF 

FLAT  PLYWOOD, 

Aug  64.  18p 
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Unclassified  report 

Descriptors:  (♦Plywood,  Processing),  Wood,  Sheets, 
Adhesives.  Bonding,  Aging  (Materials),  Finishes  and 
finishing.  Storage,  Deformation,  Moisture,  Standards, 
Sandwich  construction.  Manufacturing  methods. 

Plywood  Is  manufactured  by  bonding  thin  sheets  of  wood 
(veneers)  together  with  adhesives  in  such  a  way  that  the 
mechanical  and  physical  properties  of  the  wood  are 
redistributed.    This  manufacture  of  plywood  requires 
special  equipment,  knowledge,  and  technique.    Important 
steps  In  the  process  of  making  flat  plywood  are  outlined 
here,  as  well  as  information  on  types  and  grades  and  some 
properties  of  plywood.    The  information  Is  based  upon 
observations  of  factory  practice  and  upon  extensive 
experiments  at  the  Forest  Products  Laboratory.  (Author) 
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MOISTURE  ABSORPTION  OF  HOT-MELT  COATINGS. 

Final  rept., 

hy  C.  E.  Selander.   3  Jun  64,  34p  ChE-11 

Unclassified  report 
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Descriptors:  (*Bltuminou8  coatings.  Moisture), 
Absorption  (Physical),  Performance  (Engineering), 
Time,  Protective  treatments. 

In  order  to  understand  the  effects  of  certain  properties 
of  protective  coating  materials  on  corrosion  protection,  a 
study  was  made  of  these  properties  without  the  effects  of 
corrosion  present.   The  moisture  absorption  properties 
of  various  hot-melt  coatings  have  been  so  Investigated 
for  periods  up  to  14-2/3  years.   It  was  found  that  low  pene- 
tration coal-tar  enamel  established  the  lowest  absorption 
rate  of  the  11  materials  tested.   It  was  also  found  that 
after  5  years  each  material  reached  a  stabilized  moisture 
absorption  rate.   This  report  covers  the  performance  of 
four  materials  remaining  in  test  after  8  years  of  exposure. 
(Author) 
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Thompson  Ramo  Wooldridge,  Inc.,  Cleveland,  Ohio. 

HIGH  TEMPERATURE  EXTRUSION  LUBRICANTS. 

Final  rept.  for  1  Jul  62-15  Jun  64, 

by  Robert  C.  Haverstraw.   Jul  64,  232p 

Contract  AF33  657  9141,  ProJ.  7  947 
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Descriptors:  (♦Lubricants,  Extrusion),  (*Extruslon, 
Lubricants),  Alloys,  Steel,  Molybdenum  alloys.  Titanium 
alloys.  Magnesium  compounds,  Borates,  Graphite, 
Water,  Manganese  compounds,  Oxides,  Silicon  compounds. 
Glass,  High  temperature  research.  Sodium  compounds. 
Fluorine  compounds.  Plastics,  Chlorides,  Fluorides, 
Sulfides,  Films.  Lubrication,  Surface  properties. 
Thermal  insulation. 

Siperior  metalworJdng  lubricants  have  been  developed 
and  have  proven  capability  for  broad  temperature  range 
utilization  during  extrusion  of  difficult  round  and  tee 
sections  of  aerospace  alloys.   Numerous  experimental 
lubricant  materials  were  initially  evaluated  by  three 
laboratory  screening  tests.    First,  a  'lubricity'  test  was 
devised  to  measure  the  lubricating  characteristics  under 
conditions  simulating  those  found  in  extrusion.    Second, 
a  'reactivity'  test  determined  the  relative  degree  of  sur- 
face reaction  between  billet  materials  and  candidate  lubri- 
cants.  Third,  an  'insulation'  test  measured  comparative 
thermal  insulation  characteristics  for  all  candidate  lubri- 
cants which  exhibited  superior  results  in  the  lubricity 
test.    More  than  100  extrusion  trials  each  were  conducted 
with  4340  steel  and  molybdenum  -0.5%  titanium  billets. 
Results  from  the  extrusion  trails  have  demonstrated 
that  a  mixture  of  magnesium  metalx)rate  and  graphite  in 
water  promotes  relatively  low  extrusion  pressures  and 
superior  control  of  extrusion  dimensions  and  surface 
finish.   These  results  have  further  demonstrated  that  this 
new  lubricant  is  equally  applicable  to  extrusion  of  4340 
steel  at  1800F  and  molybdenum  -0.5%  Utanliun  alloy  at 
3500F.    (Author) 
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AN  ANALYSIS  OF  SOME  OF  THE  PHYSICAL  AND 

CHEMICAL  PROPERTIES  OF  SIUCA  (Si02)  OF 

IMPORTANCE  IN  ABLATION  BEHAVIOR, 

by  Harold  L.  Schick.   27  Oct  58,  reprint  21  Apr  61, 

118p    RAD-TR-2-58-6 

Contract  AF04  645  30  I 
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Descriptors:  (*Sillcon  compounds.  Dioxides),  (*Ablatton, 
Silicon  compounds).  Physical  properties,  Chemical 
properties.  Thermochemistry,  Deoompositlon,  Vapori- 
zation, V^?or  pressure,  Boiling,  Chemical  equilibrium. 
Heat.  Absorption,  Reentry  vehiclesi,  Nose  cones.  Heat 
shields. 


The  physical  properties  and  thermoohemistry  of 
decomposition  of  Si02  at  high  temperatures  was  thoroughly 
reviewed  and  detailed  calculations  were  made  of  thermo- 
dynamic properties  of  interest  for  re-entry  vehicle 
applications.    Available  thermodynamic  data  indicate  that 
the  primary  reaction  Involved  In  the  vaporization  of  S102 
under  neutral  conditions  is:   S102(Llcnid)  yields  S102(Gas) 
+  1/2  02(Gas).   The  vapor  pressure  relation  correspondii^ 
to  this  equilibrium  is  given.    A  normal  boiling  point  of 
3085K  is  predicted  from  the  relation.   If  other  equilibria  are 
considered,  including  formation  of  Si02(gas),  dimer 
formation,  and  dissociation  of  oxygen,  a  more  refined  boiling 
point  of  3070  ±  70K  is  obtained.   Thi9  value  was  con^iared 
with  daU  in  the  literature  and  is  consistent  with  the  most 
reliable  data  available.   When  Si02  is  heated  from  room 
temperature  to  its  boiling  point  and  decomposed  at  that 
temperature,  the  total  heat  absorption  Is  calculated  to  be 
6650  Btu/lb.    Many  other  physical  properties  of  S102  which 
are  of  Interest  for  re-entry  vehicle  design  purposes,  were 
reviewed  and  are  sununarized  in  an  fi|)pendix  at  the  end  of 
the  report.  (Author) 
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RECOMMENDED  TECHNIQUES  FOR  PHOTOGRAPHING 

LOG  AND  LUMBER  CHARACTERISTICS. 

Research  note, 

by  Henry  H.  HaskeU,  R.  O.  Woodfin,  Jr.,  and 

E.  H.  Bulgrin.   Sep  64,  2Sp 
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A  study  was  made  of  photogr^hic  teohnlques  that  are 
useful  in  illustrating  defects  and  indications  of  defects 
in  logs  and  lumber.  The  techniques  described  were  found 
to  be  the  best  of  all  those  studied,  and  include  those  for 
use  under  well-controlled  photographic  conditions  in  a 
laboratory  and  those  for  use  in  a  sawmill  yard  where 
variable  and  less  advantageous  conditions  prevail.   This 
study  will  be  of  particular  interest  to  persons  who  are 
developing  or  preparing  log-grade  training  aids.   (Author) 
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LAMINATES  FOR  HIGH  TEMPERATURE. 
Monthly  letter  rept.  no.  8, 
by  J.  H.  Freeman.   30  ^r  63,  8p 
Contract  AF33  657  9078 

Unclassified  report 

Descr^tors:  (♦Laminates,  Heat-resistant  plastics), 
(♦Heat-resistant  plastics.  Laminates),  (*Radomes, 
Laminated  plastics).  Aging  (Materials),  Viscosity. 
Polymers,  Polyamlde  plastics,  Aromatic  compounds. 
Organic  compounds,  Materials,  Glass  textiles. 
Plasticity.  Dielectrics. 

An  Investigation  was  made  of  polymers  to  be  used  as 
dielectric  materials  in  the  fabrication  of  radomes  in 
continuous  service  in  air  at  650F.    The  fiexural  strength 
of  aromatic  imide  laminates  containing  pentaerylhrltol 
and  the  viscosity  behavior  of  BTDA  polylmides  were 
studied. 
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Monsanto  Research  Corp.,  Dayton,  Ohio.  ' 

DEVELOPMENT  OF  FIRE-RESISTANT  WATER  BASE 

HYDRAULIC  FLUID. 

Bimonthly  rept.  no.  3,  1  Aug-30  Sep  64, 

by  E.  S.  Blake,  G.  F.  Deebel,  and  G.  A.  Richardson. 

30  Sep  64,  7p 

Contract  NObs90270 

Unclassified  report 
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Descriptors:  (♦Hydraulic  fluids,  Flammabillty), 
Organic  .phosphorus  compounds,  Phosphates.  Alkali 
metal  compounds.  Synthesis  (Chemistry),  Halogens, 
Fire  safety.  Ignition,  Lubricants,  SolubUity,  StabUity, 
Water.  Specifications,  Shlpbome. 

Several  unsuccessful  attempts  were  made  to  prepare 
alkali  alkyl  phosphates  containing  stabilized  halogen  for 
improved  autogenous  ignition  temperature.    (Author) 
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Hercules  Powder  Co.,  Magna,  Utah. 

THE  STRESS-STRAIN  RELATIONS  OF  SPIRALLOY  WITH 

FILAMENTS  PARALLEL  OR  NORMAL  TO  THE  APPLIED 

FORCE, 

by  Bernard  W.  Shaffer.   26  Jul  61,  37p 

HPC-050-12-1-1 

Contract  AF04  647  243 

Unclassified  report 

Descriptors:  (*Composlte  materials.  Filament  wound 
construction),  (*Fllament  wound  construction.  Composite 
materials).  Strain  (Mechanics),  Plastics,  Glass  textiles. 
Tensile  properties,  Elasticity,  Stresses,  Mathematical 
analysis.  Loading  (Mechanics),  Rocket  components. 
Compressive  properties. 

Moduli  of  elasticity  are  derived  from  stress-strain 
relations  for  Splralloy  with  windings  either  parallel  or 
normal  to  the  applied  force.  (Author) 
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by  H.  G.  Buschfort  and  A.  Hundere.  23  Jun  64.  47p 
Contract  AF33  657  10037,  ProJ.  3044,  Task  304401 
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Descriptors:  ("Gas  turlitnes.  Lubricants),  (^Lubricants, 
Tests).  Test  equipment.  Design,  High- temperature 
research.  Polymers,  Ethers,  Oils,  Oil  filters.  Degradation, 
PH,  Viscosity.  Test  methods. 

The  objective  was  to  develop  a  test  rig  and  a  procedure 
to  evaluate  experimental  gas  turbine  lubricants  at  surface 
temperatures  up  to  lOOOF  and  to  yield  results  that  are 
indicative  of  lubricant  performance  in  advanced  high  mach 
gas  turbine  engines  with  respect  to  sludge,  coke,  acidity, 
and  viscosity  change.   The  program  covered  by  this  report 
was  directed  to  studying  the  effect  of  variables  on  a 
polyphenyl  ether,  0-61-20,  utilizing  a  48-hour  test.    Major 
emphasis  was  placed  on  the  formation  of  deposits.   Tests 
were  also  conducted  on  engine-tested  MIL-L-7808  oils  to 
further  check  the  correlation  previously  established. 
(Author) 
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STUDY  OF  RESIDUAL  STRESSES  IN  THICK  GLASS 

FILAMENT  REINFORCED  LAMINATES. 

Quarterly  progress  rept.  no.  1,  30  Jun-Sep  64, 

by  F.  E.  Stone  and  L.  B.  Greszczuk.    30  Sep  64,  104p 
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Descriptors:  (*Lamlnated  plastics.  Filament  wound 
construction),  (*Composite  materials,  Filament  wound 
construction),  (•Submarine  hulls.  Filament  wound 
construction),  (*Filament  wound  construction.  Composite 
materials),  (*Glass  textiles.  Reinforcing  materials). 
Pressure  vessels.  Plastics,  Reinforcing  materials. 
Mathematical  analysis.  Manufacturing  methods.  Winding, 
Tensile  properties.  Cylindrical  bodies.  Mandrels, 
Stresses. 

The  purpose  of  this  program  is  to  determine  the  presence 
and  magnitude  of  residual  stresses  In  thick  wall  fiberglas 
structures,  and  their  effect  on  material  properties;  such 
that,  the  information  will  be  applicable  to  full  size  deep 
submergence  structures,  and  detrimental  effects  may  be 
minimized  or  eliminated.    Theoretical  investigations, 
analysis  methods,  fabrication,  and  test  results  to  date,  are 
presented  and  related  to  each  other  in  this  report.   Test 
results  thus  far  have  been  restricted  to  hoop  wound  rings, 
from  which  residual  circumferential  stresses  have  been 
recorded  as  high  as  19.000  psi.    (Author) 
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MATERIALS  AND  STRUCTURES,  APPLIED  CERABQC 

RESEARCH  PROGRAM. 
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Descriptors:  (•CeranUc  materials,  Hlg^-temperature 
research),  Borldes,  Carbides,  Boron  compounds. 
Chromium  compounds.  Tantalum  compounds.  Titanium 
compounds.  Tungsten  compounds.  Zirconium  compounds. 
Molybdenum.  Hafnium,  Graphite,  NloWum,  Refractory 
materials.  Laboratory  equipment.  Laboratory  furnaces. 
Vacuum  apparatus.  Presses  (Machinery),  Casting, 
Electric  arcs.  Abrasive  blasting.  Powder  metals, 
Purification.  Refining  (Metallurgy). 

The  major  construction  phase  for  establishing  a  suitable 
laboratory  for  ceramic  research  has  been  completed  and 
the  procurement  of  many  key  equipment  Items  for  this 
research  has  been  concluded.    Descriptions  of  key  pieces 
of  equipment  that  give  the  Aerospace  Ceramic  Laboratory 
a  unique  capability  are  presented.    Although  construction 
of  the  laboratory  has  seriously  hampered  significant 
research  progress,  work  of  a  qualitative  exploratory 
nature  has  been  performed  and  Is  reviewed.    (Author) 
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Materials  Research  Corp..  Orangeburg.  N.  Y. 
CRYOGENIC  LIQUID  TRANSFER  TECHNIQUES. 
Rept.  for  1  Apr  63-1  Apr  64, 
by  D.  Ben-Israel  and  L.  Skala.    1  Apr  64.  47p 
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Descriptors:  (•Cryogenics.  Infrared  detectors),  (♦In- 
frared detectors.  Cryogenics).  (♦Liquified  gases.  Hand- 
ling), (♦Thermal  Insulation,  Liqidfied  gases).  Pipes, 
Vacuum.  Quartz.  Fibers  (Synthetic),  Spacecraft,  Vacuum 
apparatus.  Glass  textiles,  Isocyanate  plastics.  Powders, 
Silicon  compounds.  Oxides,  Calcium  compounds.  Silicates, 
Aluminum,  Sliver,  Copper,  Gold,  Cadmium,  Composite 
materials.  Refrigeration  systems.  Neon,  Hydrogen. 
Helium,  Liquid  cooled. 

Applied  research  was  carried  out  on  the  cooling  of 
Infrared  radiation  detector  cells.   In  particular,  problems 
associated  with  the  insulation  and  transfer  of  cryogenic 
Uquids  were  studied.   A  vapor-shielded  vacuum-insulated 
closed  loop  transfer  line  was  suggested  as  an  optimum 
system  for  increased  transfer  efficiency.   A  new  superln- 
sulation  material  based  on  sllverlzed  quartz  fibers  was 
developed  and  Incorporated  In  transfer  lines.   Various 
aspects  of  the  technical  applications  of  these  developments 
are  described  and  critically  discussed.    (Author) 
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Descriptors:  (♦Plastics.  Reports),  (♦Subject  Indexing, 
Plastics),  (♦BlbUographles,  Plastics),  Indexes,  Symposia, 
Physical  properties.  Materials. 

The  papers  presented  at  technical  conferences  on  plastic 
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materials  and  related  technology,  wiBiin  a  one  year  period 
ending  28  February  1964,  have  been  listed.  Indexed  by 
subject,  and  compUed  by  material,  type  of  technical  data, 
and  mUiUry  application.   Over  600  papers  from  19 
conferences  have  been  covered.   Included  are  a  blbUogxdphy 
and  an  author  Index.   An  analysis  of  technical  conference 
trends  Is  also  presented.   (Author) 
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Stanford  Research  Inst.,  Menlo  Park,  Calif. 
EVALUATION  OF  THERMAL  SHOCK  RESISTANCE  IN 
POTENTIAL  RADOME  MATERIALS, 
Progress  rept.  no.  3,  1  May-1  Sep  6^ 
by  D.  A.  Brown.    1  Sep  64,  20p 
Contract  Nonr4213  OCX.  Pro].  4538 
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Shock  resistance). 
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Descriptors:  (♦Ceramic  materials, 

(♦Radomes,  Ceramic  materials),  («a 

Ceramic  materials).  Aluminum  compounds.  Magnesium 

compounds.  Oxides,  Fracture  (Mechanics),  Thermal 

stresses,  Heating,  Tensile  properties. 

Contparison  of  cracking  characteristics  as  functions  of 
heat  flux  was  completed  for  unnotched  specimens  (both 
3/8  and  3/16  inch  wall  thickness)  of  tke  five  materials 
under  study.   A  distinct  relative  ratitig  of  each  materials' 
ability  to  withstand  thermal  shock  and  thermal  stresses 
was  obtained.    In  addition,  the  results  permitted  a 
differentiation  between  the  relative  thermal  shock-stress 
resistance  of  the  two  wall  thlcknessea  investigated. 
(Author) 
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STRENGTH  PROPERTIES  OF  REINFlORCED  PLASTIC 

LAMINATES  AT  ELEVATED  TEMPERATURES 

(VIBRIN  135  RESIN  AND  181-GARAN  GLASS  FABRIC), 

by  Kenneth  H.  Boiler.    Jun  64,  66p 

Contract  AF33  657  63  358.  ProJ.  7381.^  Task  738103 

ML  TDR64  167  , 

I   Unclassified  report 

Legibility  of  this  document  is  in  part  {Unsatisfactory. 
Reproduction  has  been  made  from  beit  available  copy. 

Descriptors:  (♦Laminated  plastics.  Mechanical 
properties),  (♦Glass  textiles.  Laminated  plastics). 
Reinforcing  materials.  Polyester  plastics.  Heat- 
resistant  plastics.  Elasticity.  Tensile  properties. 
Compressive  properties.  Stresses,  Deformation, 
Degradation.  Temperature,  Loading  (Mechanics). 

This  report  presents  properties  of  a  wat-reslstant 
polyester  laminate  made  of  Vibrln  13f ,  resin  and  181 
glass  fabric  with  Garan  finish.    Data  fire  presented  In 
both  tables  and  curves.   In  general.  It  Is  shown  that 
strength  properties  decrease  with  incireases  in  tem- 
perature.   Strength  drops  with  the  first  application  of 
heat,  but  at  a  constant  temperature  of  300F.,  the  exposed 
material  has  a  tendency  to  maintain  a  constant  strength 
for  continued  exposure.    Continued  exposure  at  400F.  and 
above,  however,  caused  degradation  and  losses  In 
strength.    From  curves  and  data  presented,  the  effects  of 
temperature  between  80  and  1,000F.  and  of  exposure 
periods  between  0.05  hour  and  1,000  hours  on  Individual 
strength  properties  may  be  judged  an4  Interpreted 
separately. 
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Descriptors:  (♦Laminated  plastics.  Fatigue  (Mechanics)), 
(♦Glass  textiles.  Laminated  plastics),  Epoxy  plastics. 
Stresses,  Reinforcing  materials.  Tensile  properties. 
Compressive  properties. 

The  fatigue  life  of  five  types  of  plastic  laminates,  made 
of  Scotchply  epoxy  resin  and  unwoven  'E'  glass  fibers,  was 
measured  at.  two  stress  levels  after  damage  had  been 
programed  at  either  higher  or  lower  stress  levels.   The 
laminates  were  made  of  three  types  of  resin  and  two 
orientations  of  fibers:  ±5".  and  at  0  and  90  degrees  to  the 
principal  axis.   S-N  curves  are  presented  for  these  lami- 
nates from  1/4  cycle  to  10  million  cycles.    Five  replications 
of  tests  are  presented  to  establish  median  fatigue  lives  at 
specific  stress  levels.    The  three  specific  stress  levels 
were  at  approximately  40,  60,  and  80  percent  of  their 
ultimate  strength.    In  general,  the  results  show  that  if 
these  laminates  are  subjected  to  one  or  three  cycles  at  the 
80  percent  level  and  then  cycled  to  failure  at  the  40  or  60 
percent  level,  the  first  cyclic  stress  does  not  significantly 
affect  the  fatigue  life  at  the  second  stress  level.    Exceptions 
appear  in  the  report.   The  results  also  show,  for  three  of 
the  five  materials,  that  if  these  laminates  are  subjected  to 
a  program  of  cycles  at  the  40  percent  stress  level  (equal  to 
a  small  portion  of  their  normal  life)  and  then  cycled  to 
failure  at  the  60  percent  stress  level,  the  first  cycMc  stress 
significantly  extends  the  fatigue  life  at  the  second  stress 
level.    For  the  other  two  of  the  five  materials,  the  first 
cycles  produced  some  damage  but  not  a  significant  amount. 
(Author) 
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Edited  machine  trans,  of  mono.  Deistvle  Yademykh 
Izluchenii  na  Materialy.  Moscow,  1962.  p.  34-57.  362-365. 
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Descriptors:  (•Radiation  damage.  Materials).  (♦Neutron 
reactions.  Radiation  damage).  ('Quartz,  Luminescence). 
Reactor  materials.  Steel,  Zirconium  alloys.  Niobium 
alloys.  Boron  alloys.  Stainless  steel.  Crystals.  Ultra- 
violet radiaticMi,  X  rays.  USSR. 
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ELEVATED  TEMPERATURES. 

Final  technical  r^t..  vol.  2,  1  Aug  63-31  May  64, 
by  D.  A.  Gryvnak  and  D.  E.  Burch.   31  May  64, 
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Unclassified  report 
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Crystals,  Ceramic  materials.  High-temperature 
research.  Single  crystals. 

An  Investigation  was  made  of  the  absorption  coefficient 
and  the  index  refraction  as  a  function  of  both  wavelength 
and  temperature.   Samples  of  single  crystals  of  A1203 
(sapphire)  were  heated  to  various  temperatures  up  to 
?020C.   The  absorption  coefficient  and  index  of  refraction 
*ere  measured  as  a  function  of  wavelength  from  0.546 
microns  to  approximately  6  microns.    Measurements  of 
the  emission  of  polycrystalUne  A1203,  which  is  a  ceramic 
material  made  for  use  in  high  temperature  furnaces, 
indicates  that  the  general  behavior  of  the  emissivity  Is 
similar  to  what  one  would  e3q)ect  on  the  basis  of  the 
measurements  of  the  absorption  coefficient  of  the  single 
crystal  sapphire.    (Author) 
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Descriptors:  ('Ref factory  materials.  Rocket  motor 
nozzles),  (*Ceramlc  materials.  Rocket  motor  nozzles), 
(•Emissivity.  Ceramic  materials),  (♦Vapor  pressure. 
Ceramic  materials).  Vaporization.  Hafnium  compounds. 
Tantalum  compounds.  Nitrides,  Zirconium  compounds, 
Borldes,  Oxides,  Thororlum  compounds.  Resonance 
absorption.  Graphite,  Tungsten.  Single  crystals,  Heat 
of  formation,  Infrared  spectroscopy.  Test  methods. 
High-temperature  research.  Thermodynamics. 


In  continuation  of  work  begun  earlier,  vapor  pressure 
studies  of  hafnium  and  tantalum  nitride  were  completed 
using  Knudsen  effusion  method  combined  with  a  gas 
collection  and  measuring  system.   The  vaporization  of 
ZrB2  has  been  studied,  also  by  a  Knudsen  effusion  method, 
modified   In  this  application  to  obtain  the  effusion  rate  by 
continuous  weighing  of  condensed  effusate.    Matrix  Isola- 
tion studies  of  the  vapor  from  Zr02  and  Hf02  have  been 
made  as  have  additional  measurements  with  Th02  which 
was  a  subject  of  an  earlier  Investigation.    Resonance  line 
absorption  photometry  has  been  applied  to  ZrB2.    The 
results  obtained  are  presented  and  discussed.   Normal 
spectral  emissivity  data  on  single  crystal  tungsten, 
pyrolytlc  graphite  and  tantalum  nitride  have  been  obtained 
and  are  reported  herein.    (Author) 
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System  Development  Corp.,  Santa  N^nica,  Calif. 

BAYES  DECISION  PROCEDURES  FOR  STIMULUS 

SAMPLING  MODELS:   I.  NONSEQUENTIAL 

EXPERIMENTATION. 

Scientific  rept., 

by  Robert  E.  Dear.  28  Jul  64,  64p 
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Descriptors:  (♦Decision  theory,  sjrhpling),  (♦Sampling, 
Decision  theory),  (♦Distribution  theory.  Sampling), 
Learning,  Stimulation,  Mathematiaal  models.  Statistical 
analysis. 

In  stimulus  sampling  models  of  learning,  the  probability 
distribution  defined  on  the  sequence  of  conditioning  func- 
tions which  are  used  in  these  models  may  be  regarded  as 
a  distribution  over  parameters.   Consequently,  this  prob- 
ability distribution  is  interpreted  as  an  a  priori  distribu- 
tion and  the  s^proprlateness  of  Hayes  decision  procedures 
for  solving  statistical  decision  problems  involving  these 
models  is  shown.    Using  beta  distributions  as  a  tractable 
family  of  prior  distributions  over  the  parameters  of  the 
single  element  model,  Bayes  solutions  are  Illustrated  to: 
(1)  the  learning  criterion  problem,  (SI}  parameter  estima- 
tion problems,  and  (3)  the  optimal  design  of  a  learning 
experiment.    (Author) 
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Descriptors:  (♦Queuelng  theory,  St  Mistical 
distributions),  (♦Statistical  distributtons,  Queueing 
theory).  Operations  research. 

In  several  queuing  situations,  the  or^r  in  which  the 
units  depart  is  not  the  same  as  the  otrder  in  which  they 
arrived  at  the  system.   This  phenomenon  is  called  the 
•Violation  of  the  'First  In,  First  Out*  principle'  (FIFOV). 
A  quantitative  study  of  FIFOV  is  of  operational  importance 
in  tandem  queuing  and  many  other  situations.   In  this  paper 
is  given  a  general  discussion  of  the  concept  and  study  of  a 
special  aspect  of  FIFOV  in  a  Poissoo  Queue  (Polsson  iapat 
and  exponential  service  times)  with  two  heterogeneous 
servers  working  in  parallel.   In  this  oonnection  the  time- 
dependent  distribution  of  the  output  in  a  m/m|1  queue  has 
been  explicitly  obtained.    Defining  X  as  the  number  of 
customers  superseding  a  customer  taking  service  from  the 
slower  channel,  one  obtains  the  distribution  and  the  first 
two  moments  of  X  under  a  queue  discipline  which  is  a 
modification  of  the  usual  one.   An  op^tmality  criterion  has 
also  been  suggested. 
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Descriptors:  (♦Scheduling,  Sequential  analysis), 
(♦Sequential  analysis.  Scheduling),  Numerical  mettiods  and 
procedures.  Operations  research.  Optimization. 

The  sequencing  problem  considered  is  ttiat  of  determining 
the  arrangement  of  n  Jobs  through  M  machines,  or 
processing  centers,  so  as  to  minimize  the  total  processing 
time;  it  is  assumed  that  the  processing  time  of  each  Job  on 
each  machine  is  given,  that  all  jobs  processed  through  the 
M  machines  in  the  same  prescribed  order,  and  that  no 
passing  between  machines  is  allowed.    A  recently  published 
algorithm  for  determining  an  optimal  sequence  is  examined. 
A  counter-example  is  constructed  for  wWch  the  proposed 
method  fails,  showing  that  the  'general'  algorithm  does  not 
solve  the  sequencing  problem;  the  example  Involves  Oiree 
Jobs  and  three  machines.  (Author) 
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relation techniques.  Probability,  Functional  analysis. 
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Wisconsin  Univ.,  Madison. 

iJNALYTIC  THEORY  OF  ENTIRE  FUNCTIONS 
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Algebras,  Complex  variables.  Difference  equations, 
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Descriptors:  (♦Statistical  analysis.  Theory),  (♦Series, 
Time),  (♦Statistical  processes.  Meteorology),  (♦Proba- 
bility, Weather  forecasting).  Stochastic  processes. 
Mathematical  predictton.  Correlation  techniques. 

During  the  quarter,  some  minor  questions  in  statistical 
meteorology  were  explored.  One  of  these  concerns  the 
geometry  of  the  iso-correlation  curves  of  a  meteorological 
field.   Rather  little  is  known  about  this,  since,  on  the  one 
hand,  the  non-isotropy  of  the  random  process  involved  makes 
a  theoretical  discussion  difficult  and,  on  the  other  hand, 
paucity  of  empirical  data  limit  qualitative  insight  into  the 
properties  of  the  correlation  field.   Stimulated  by  some 
Russian  work  (Yudin  and  Vulis,  Izv.  Geophys.  Ser.,  No.  1, 
1964,  pp.  124-135),  renewal  attention  is  being  given  to  the      " 
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statistical  properties  of  the  random  errors  occiiring 
in  finite-difference  ai^roxlmations  of  partial  differential 
equations.    In  particular,  the  mean  values  and  spectral 
densities  of  ▼arlous  such  approximations  are  being  studied. 
(Author) 
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S-matrix. 

This  ptqier  presents  techniques  for  testing  various  hy- 
potheses related  to  the  notion  of  temporal  homogeneity  of 
a  population  each  of  whose  members  can  belong  to  any  one 
of  S  states  at  any  time.   These  hypotheses  include  Cochran's 
permutability  hypothesis,  the  hypothesis  of  strict  ex- 
change, the  usual  homogeneity  hypothesis  for  multinomlnal 
distributions  in  the  presence  of  correlated  samples,  and 
the  hypothesis  that  a  first  order  Markov  chain  is  in  a 
steady  state.  (Author) 
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Compensation  of  empirical  functions  by  whole  rational 
functions  according  to  the  Gaussian  method  of  least 
sc^ares  leads  to  systems  of  linear  equations  the  solution 
ot  which,  at  large  numbers  of  given  functional  values, 
becomes  very  difficult,  and  becomes  numerically  impos- 
sible with  increasing  number  of  values.   Application  of 
orthogonal  polynomials  developed  in  this  piqjer  eliminates 
the  solution  of  these  systems  of  equation,  and  by  means  of 
these  orthogonal  polynomials  whole  rational  functions  can 
be  given  rapidly  which  approximate  with  any  desired  degree 
of  accuracy  the  given  functional  values,  and  which  in  the 
limiting  case,  yield  the  exact  interpolation.  By  means  of 
an  example  (N  =•  75)  application  of  this  method  is 
demonstrated.   (Author) 


ON  THE  IDENTinCATION  OF  SYSTEMS  AND  THE 
UNSCRAMBLING  OF  DATA-I:    HIDDEN  PERIODICITIES, 
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Descriptors:  (♦Boundary  value  problems.  Numerical 
analysis).  Nonlinear  systems.  Systems  engineering. 
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fication. Data,  Sources. 

A  general  problem  of  great  Interest  In  science  and 
control  engineering  is  that  of  identifying  a  system  on  the 
basis  of  observations.   This  is  viewed  as  a  nonlinear 
multi-point  boundary-value  problem  which  can  be 
resolved  numerically  using  the  method  of  quasiUnearisa- 
tlon.   The  first  paper  in  the  series  is  devoted  to  the  hunt 
for  hidden  periodicities  in  data  and  provides  an  attractive 
alternative  to  the  classical  periodogram  analysis.    (Author) 
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Descriptors:   (♦Dynamic  programming.  Stochastic 
processes),  (♦Stochastic  process.  Dynamic  programming). 
Feedback.  Control  systems,  Dynamics,  Calculus  of 
variations.  Differential  equations. 

It  is  shown  how  the  functional  equation  technique  of  dynamic 
programming  may  be  used  to  obtain  a  new  computational 
and  analytic  approach  to  variational  problems.   The  limited 
memory  capacity  of  present-day  digital  computers  limits  the 
successful  application  of  these  techniques  to  first  and  second 
order  systems  at  the  moment,  vdth  limited  application  to 
higher  order  systems. 
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A  NOTE  ON  MONOTONE  CONVERGENCE  TO  SOLUTIONS 

OF  FIRST  ORDER  DIFFERENTIAL  EQUATIONS, 

by  Richard  Bellman.   16  Jan  57,  8p   P-1012 
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The  purpose  of  this  brief  note  was  to  show  that  one  can 
obtain  a  monotone  increasing  sequence  of  approximations  to 
the  solution  of  the  differential  equation  du/dt  •  phl(u,t), 
u(o)  =  c,  provided  that  one  assume  that  phi(u,t)  is  a  twice 
dlfferentlable  convex  function  of  u  in  some  t-interval  (o.t 
sub  0).   Similarly,  monotone  decreasing  sequences  can  be 
obtained  if  phi  Is  concave.  (Author) 
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This  paper  contains  a  derivation  of  the  Jacobl  relation 
for  the  bracket  symbol  using  the  associative  property  of 
exponential  matrices.   (Author) 
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A  con4>utational  procedure  is  given  tpt  finding  the 
minimum  of  a  quadratic  function  of  vurlables  subject 
to  linear  Ine^allty  constraints.   The  procedure  is 
analogous  to  the  Simplex  Method  for  linear  programming,. 


being  based  on  the  Barankln-Dorfman 
this  problem.    (Author) 
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A  generalized  form  of  the  problem  of  optimum  linear 
filtering  and  prediction  for  random  processes  is 
considered.   It  is  shown  tliat,  under  very  general 
conditions,  the  optimum  linear  estimation  based  on  the 
.received  signal,  observed  continuously  for  a  finite  Interval 
is  the  limit  of  optimum  linear  estimation  based  on  sampled 
data.   This  yields  a  method  for  obtaining  the  optimum 
linear  estimation  in  cases  where  the  conventional  generalized 
Wiener-Hopf  Integral  equation  technique  has  not  been 
shown  to  yield  a  solution.    The  relationship  between  the 
sampled-data  solution  and  the  Wlener-Hopf  Integral 
equation  solution  is  discussed.   A  problem  Is  posed 
concerning  the  rate  at  which  the  error  variance  of 
optimum  sampled-data  estimates  approaches  the  error 
variance  of  the  optimum  estimate  based  on  continuous 
observation,  as  the  sampled  points  become  denser  in  the 
observation  interval.    This  problem  Is  solved  in  one  case. 
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In  this  paper  the  following  problem  was  studied:   Given 
that  certain  functlonals  of  u  and  its  derivatives  belong  to 
given  L-classes  over  the  Infinite  Interval,  what  can  be 
said  about  the  L-classes  of  other  functlonals.    Utilizing 
a  simple  device  from  the  theory  of  linear  differential 
equations,  results  were  obtained  due  to  Landau, 
Kolmogoroff ,  Halperln-von  Neumann,  and  Nagy.  together 
with  some  extensions.    (Author) 
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Analytical  approximations  of  chi-square  Integrals  are 
presented. 
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INEQUALITIES, 
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Unclassified  report 
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In  this  paper.  It  is  shown  how  multlpUcatlve  Inequalities 
for  the  characteristic  values  of  positive  definite 
matrices  can  be  obtained  from  additive  inequalities. 
(Author)  ^ 
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The  second  method  used  by  Lyapunov  to  study  the 
stabiUty  of  the  trivial  solution  of  dx/dt  =  Ax  +  f  (x)  leads 
to  the  problem  of  solving  the  matrix  equation  AX  +  XA'  =  C. 
It  is  shown  that  this  question  is  related  to  Kronecker 
products  and  Kronecker  sums,  and  the  general  problem  of 
solving  AX  +  XB  =  C  is  resolved  in  this  fashion.    (Author) 


described  in  Uiis  report,  represents  an  attempt  to  extend 
the  capablUties  of  these  programs  to  handle  more  advanced 
systems  of  mathematics.    Dubbed  SAM  m,  the  program 
includes  the  salient  features  of  SAM  I  and  SAM  H  but.  In 
addition,  contains  provisions  for  the  introduction  of 
quantification  theory.  Inference  by  substitution  for  variable* 
of  finite,  mixed  types,  automatic  application  of  rules  of 
prepositional  and  equality  Inference,  and  other  important 
features.   Natural  deduction  is  retained  as  the  basic  method 
for  carrying  out  proofs  In  the  system.   (Author) 
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Splnors  are  defined  by  their  special  transformation 
behavior  in  the  special  theory  of  relativity.   The  most 
fundamental  problem  in  a  spinor  theory  in  the  general 
theory  of  relativity  Is  therefore  the  way  In  which  splnors 
in  Riemannlan  space  undergo  transformations.    The 
purpose  of  this  report  was  to  summarize  subsequent 
Investigations  and  their  results.   A  detailed  account  Is  to  be 
given  In  Special  Report  no.  8.   The  topics  covered  In  this 
report  Include  1)  Fundamentals  of  spinor  transformations 
In  Riemannlan  space;  2)  Spin  and  angular  momentum  In 
the  general  theory  of  relativity;  and  3)  Appraisal  of  the 
literature. 
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This  report  describes  the  third  in  a  series  of  computer 
e;q)eriments  designed  to  explore  the  extent  to  which 
computers  may  feasibly  be  used  in  doing  formal 
mathematics.   All  the  experiments  are  based  on  and 
employ  principles  of  man-machine  interaction.   The  first 
two,  dubbed  SAM  I  and  SAM  II,  are  described  in  an  earlier 
report  (AD-413  929).   They  consist  of  a  source  language, 
closely  resembling  the  language  of  mathematical  logic, 
and  an  associated  machine  language  processor  for  speci- 
fying exact  procedures  for  building  proofs  in  elementary 
natural  deductive  and  first-order  axiom  systems  of 
mathematics  such  as  the  propositional  calculus,  elemen- 
tary group  theory  and  set  theory.   The  third  program. 
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The  purpose  of  this  paper  is  to  present  an  expository 
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account  of  the  fundamental  ideas  of  the  theory  of  games. 


together  with  a  discussion  of  somci 
aq>«ct8  of  the  theory.   (Author) 
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The  purpose  of  the  paper  is  to  glv^  a  short  proof  of  the 
non-negativity  of  Green's  functions  associated  with  certain 
classes  of  differential  equations.     Author) 
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The  purpose  of  this  paper  is  to  di»ius8  the  asymptotic  be- 
havior of  the  sequence  (f  sub  n(l))  generated  by  a  nonlinear 
recurrence  relation.   This  problem  arises  In  connection 
with  an  equipment  replacement  problem,  cf.  S.  Dreyfus, 
A  Note  on  an  Industrial  Replacemeat  Process. 
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The  purpose  of  this  paper  was  to  Introduce  a  new  method 
for  the  niunerlcal  Integration  of  a  class  of  non-linear 
hyperbolic  partial  difierentlal  equations  which  admit 
shocks.   The  equation  u  sub  t  =  -uu  sub  x  is  discussed,  and 
numerical  results  are  given.    (Author) 
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Differential 


The  functional  equation  technique  of  dynamic  program- 
ming is  used  to  study  the  dependence  of  the  Green's 
function  of  the  equation  u'  +  q(x)u  =  f(x),  u(a)  =  u(l)  =  0, 
i4>on  the  parameter  a.  (Author) 
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In  this  paper  is  presented  a 
characteristic  values  of  the 
u'  +  lambda  a(t)u  =  o,  u(o)  = 
upper  and  lower  bounds  and 
problems  In  which  the  first 
values  are  desired  to  a  high 
(Author) 


new  method  for  obtaining  the 
Sturm-Llouville  problem 
u(l)  =  o.   The  method  yields 
Is  particularly  suitable  for 
and  second  characteristio 
degree  of  accuracy. 
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In  this  paper  is  studied  the  d^endence  of  the  Fredholm 
resolvent  upon  the  end-points  of  the  interval,  and,  using  the 
same  technique,  a  formula  is  derived  due  to  Schiffer 
concerning  the  variation  of  a  Green's  function  i^on  a 
parameter.  (Author) 
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MULTI-DIMENSIONAL  MAXIMIZATION  AND 

DYNAMIC  PROGRAMMING, 

by  Richard  Bellman.  14  May  S7,  18p   P-1086 

Unclassified  report 

Descriptors:  (•Dynamic  programming.  Optimization), 
Linear  programming,  Search  theory.  Calculus  of 
variations.  Equations,  Distribution  (Economics). 

A  discussion  is  given  of  some  of  the  dlfHcuItles  arising 
in  multi-dimensional  maxlmliatlon  problems  and  some 
of  the  special  types  of  problems  which  can  be  treated  by 
dynamic  programming  techniques.    The  topic  of  linear 
programming  is  included.   (Author) 
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TOPOLOGICAL  DYNAMICS;    A  BOOK  REVIEW, 
by  Walter  Helblg  Gottschalk,  Gustav  Arnold  Hedlund, 
<*nd  Richard  Bellman.   20  May  57,  3p   P-1090 

Unclassified  report 

American  Mathematical  Society  Colloquium  Publications, 
vol.  36,  Providence,  R.  I.,  1955. 

Descriptors:  (*Topology,  Reviews),  Differential  equations. 
Dynamics,  Theorems. 
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ANALYTICAL  APPROXIMATIONS  VOLUME  22, 
by  Cecil  Hastings,  Jr.  and  Elaine  Hastings. 
29  May  57,  3p   P-1098 

Unclassified  r^wrt 

Descriptors:  (*Numerical  analysis.  Integrals), 
(•Integrals,  Numerical  analysis).  Integral  equations. 
Numerical  methods  and  procedures. 

A  numerical  £^)proximatlon. 
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ON  THE  OPTIMALTFY  OF  SEQUENTIAL  PROBABILITY 

RATIO  TESTS,  ^ 

♦ly  Theodore  K.  Matthes.    Feb  62,  7p   P-2541 

Unclassified  rqwrt 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Statl8tical  tests.  Optimization),  (*Se- 
(pientlal  analysis.  Statistical  tests).  Probability,  Se- 
quences, Mapp\D%  (Transformations),  Theorems. 

The  sequential  probability  ratio  test  for  testing  a  slny)le 
hypothesis  HsubO  against  a  single  alternative  Hsubl  was 
first  proved  to  be  optimal  by  Wald  and  Wolfowltz  In  a 
sense  there  defined.   A  much  simpler  proof  has  been  given 
by  L.  LeCam  and  spears  in  Lehmann's  book.   In  the  pres- 
ent note  a  proof  of  this  optimality  is  given  which  relies 
primarily  on  a  sliiq>le  mapping  theorem.   (Author) 


AD-606  430  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 


TERMINAL  CONTROL,  TIME-LAGS  AND  DYNAMIC 

PROGRAMMING, 

by  Richard  Bellman.    10  Jun  57,  7p   P-1101 

Unclassified  report 

Descriptors:  (•Dynamic  programming.  Equations), 
Time-lag  theory.  Control  systems.  Linear  systems. 
Functions. 
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RANDOM  WALK,  SCATTERING  AND  INVARIANT 
IMBEDDING.    I:  ONE-DIMENSIONAL  DISCRETE  CASE, 
by  Richard  Bellman  and  Robert  Kalaba.   27  Jun  57, 
9p   P-1113 

Unclassified  report 

Descriptors:  (♦Numerical  methods  and  procedures, 
Invariance),  (•Stochastic  processes.  Scattering),  Prob- 
ability, Numerical  analysis.  Elementary  particles, 
EcjUations,  Functions. 

In  this  paper,  a  new  method  was  introduced  of  treating 
problems  involving  random  walk  processes,  based  upon 
the  principle  of  invariant  imbedding  which  were  introduced 
and  applied  in  previous  papers.   Since  scattering  processes 
can  often  be  formulated  in  terms  of  random  walk,  a  new 
method  of  treating  scattering  processes  was  found. 
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A  SUGGESTED  COMPUTATION  FOR  MAXIMAL 

MULTI-COMMODITY  NETWORK  FLOWS, 

by  L.  R.  Ford,  Jr.  and  D.  R.  Fulkerson.  Revised 

27  Mar  58.  1^    P-1114 

Unclassified  report 

Descriptors:  (•Networks,  Mathematical  analysis), 
(•Linear  programming,  Combinatorial  analysis). 
Iterative  methods.  Operations  research. 

A  simplex  computation  for  an  arc-chain  formulation  o* 
the  maximal  multi-commodity  network  flow  problem  is 
proposed.   Since  the  number  of  variables  in  this  formula- 
tion is  too  large  to  be  dealt  with  explicitly,  the  computation 
treats  non-basic  variables  Implicitly  by  replacing  the 
usual  method  of  determining  a  vector  to  enter  the  basis 
with  several  applications  of  a  combinatorial  algorithm 
for  finding  a  shortest  chain  Joining  a  pair  of  points  in  a 
network.    (Author) 
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A  LINEAR  DIOPHANTINE  PROBLEM, 

by  S.  M.  Johnson.    28  Jun  57,  rev.  16  Jul  59.  l»p 

P-1U5 

Unclassified  report 

Descriptors:  (*Equattons,  Prime  numbers),  (•Prime 
numbers.  Metamathematics),  Permutations.  Algebra, 
Numerical  analysis.  Number  theory.  Combinatorial 
•nalysls.  Set  theory. 

Given  a  relatively  prime  set  of  Integers  a  sub  1.  a  sub  2. 
a  sub  3.  the  author  finds  the  largest  integer  B  not  rep- 
resented in  the  form  xa  sub  1  +  ya  sub  2  +  za  sub  3,  for 
positive  integers  x,  y,  z.   In  doing  so,  several  relations 
are  developed  which  may  be  of  Interest  in  themselves. 
(Author) 
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by  CecU  Hastings,  Jr.  and  Elaine  Kiastlngs. 
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Unclassified  report 

Descriptors:  (•Numerical  analyst*.  Integrals),  (•In- 
tegrals, Numerical  analysis),  TaUes,  Numerical  meth- 
ods and  procedures. 

Analytical  approximations  of  chl-dquare  Integrals  are 
presented  In  tabular  form. 
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ON  THE  REPRESENTATION  OF  THE  SOLUTION  OF  A 
CLASS  OF  STOCHASTIC  DIFFERENTIAL  EQUATIONS, 
by  Richard  Bellman.   9  Jul  57,  6p   P-1125 

j      Unclassified  report 

Descriptors:  (•Dynamic  programndng.  Differential 
e<piations),  (•Differential  equations.  Dynamic  program- 
ming). Stochastic  processes.  Statistical  functions. 

A  discussion  is  given  of  a  representation  of  the  distri- 
bution function  of  the  solution  of  the  stochastic  differential 
equation  u'  =  g(u)  +  r(t),  where  r(t)  Is  a  given  stochastic 
function,  and  g(u)  is  assumed  to  be  either  strictly  convex 
or  strictly  concave  for  all  u.   Extensions  of  this  result  to 
more  general  types  of  nonlinear  fu^^onal  equations  may 
be  readily  obtained.   (Author) 
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THE  CASINO  THAT  TAKES  A  PERCENTAGE  AND 

WHAT  YOU  CAN  DO  ABOUT  IT, 

by  Leonard  J.  Savage.   Revised  17  pet  57,  17p 

p-usa 

Unclassified  rq)ort 


Descriptors:  (•Dynamic  programming.  Probability), 
(•Probability.  Dynamic  programming).  Inequalities, 
Functions,  Stochastic  processes,  l 

If  the  casino's  cut  is  at  least  100  gMnma  %.  then  &e 
probability  of  running  a  fortune  up  to  t  times  Ita  original 
value  is  less  than  1  -  ((t  -  l)/t)  to  the  1-gamma  power, 
but  it  can  sometimes  be  nearly  tha^  much.  (Author) 
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DYNAMIC  PROGRAMMING,  NONLINEAR  VARL\TI(WAL 
PROCESSES,  AND  SUCCESSIVE  APPROXIMATIONS, 
by  Richard  Bellman.    Revised  6  Sep  67,  8p   P-1133 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  bast  available  copy. 

Descriptors:  (*Pynamlc  programming.  Nonlinear  systems). 
(•Numerical  analsrsis.  Dynamic  programming).  Linear 
sjrstems.  Functions,  Equations. 

The  object  of  the  paper  is  to  show  ttilit  a  blend  of  dynamic 


programming,  successive  approximations  and  digital  com- 
puters enables  one  to  approach  various  classes  of  nonlinear 
variational  problems  formerly  far  beyond  reach. 


AD-606  462  Div.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

DYNAMIC  PROGRAMMING  AND  MEAN  SQUARE 

DEVIATION, 

by  Richard  Bellman.   Rev.  13  S^  57,  13p   P-1147 

Unclassified  r^wrt 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  will  be  made  from  best  available  copy. 

Descriptors:  (•Dynamic  programming.  Equations), 
(•Statistical  analysis,  Djrnamlc  programniing).  Functions, 
Quadratic  programming.  Theory.  Sequences. 

Some  tqiiplications  are  given  of  the  functional  equation 
technique  of  dynamic  programming  to  the  treatment  of  some 
quadratic  variational  problems  and  the  linear  equations 
arising  therefrom. 
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SOME  NEW  TECHNIQUES  IN  THE  DYNAMIC 
PROGRAMMING  SOLUTION  OF  VARLVTIONAL  PROBLEMS^ 
by  Richard  Bellman.   6  Aug  57,  22p   P-1148 

Unclassified  report 

Descriptors:  (•Dynamic  programming.  Numerical 
analysis).  Equations,  Functions,  Linear  systems. 

It  was  seen  ttuit  the  numerical  solution  of  a  problem 
Involving  N  state  variables  depended  upon  the  computation 
of  sequences  of  functions  of  N  variables.   This  fact  made 
the  method  routine  only  for  the  case  where  N  =  1  or  2,  with 
grave  difficulties  arising  In  the  general  case.   In  the  paper, 
it  is  indicated  how  to  overcome  this  difficulty  for  a  large 
class  of  problems  in  which  the  underlying  equations  and 
the  criterion  function  are  linear,  although  the  restrainta  on 
the  forcing  functions  may  be  nonjinear,  corresponding  say 
to  energy  considerations.   Finally,  it  is  briefly  indicated 
how  the  method  of  successive  approximations  may  be 
combined  with  the  foregoing  techniques  to  reduce  general 
variational  problems,  in  which  the  equations  and  criterion 
function  are  nonlinear,  to  sequences  of  problems  which  can 
be  solved  numerically  by  means  of  sequences  of  functions 
of  one  variable.    (Author) 
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DYNAMIC  PROGRAMMING  AND  THE  VARIATION  OF 

GREEN'S  FUNCTIONS, 

by  Richard  Bellman  and  Howard  Osbom. 

6  Aug  57,  lOp   P-1150 

Unclassified  report 

Descriptors:  (•Dynamic  programming,  Equations), 
(•"Green's  function.  Dynamic  programming).  Analysis  of 
variance.  Partial  differential  equations.  Quadratic 
programming. 

The  functional  equation  technique  of  dynamic  programming 
is  applied  to  the  study  of  quadratic  functionals  whose  Euler 
variational  equations  are  linear  self-ad)oint  partial 
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differential  equations  of  the  second  order.    A  first  conse- 
quence is  the  classical  Hadamard  variational  formula  for 
the  Green's  function  of  a  region.   Some  extensions  are 
indicated.  (Author) 
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A  MULTIMOVE  INFINITE  GAME  WITH  LINEAR  PAYOFF, 

IV  Leonard  D.  Berkovitz  and  Melvin  Dresher. 
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Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Game  theory.  Mathematical  logic), 
(♦Mathematical  logic.  Game  theory).  Functions,  Theorems, 
Operations  research. 

This  paper  analyzes  a  multimove  infinite  game  with 
linear  payoff  function.   The  game  had  its  origin  in  the 
consideration  of  a  military  problem,  but  is  presented  here 
solely  for  its  mathematical  interest.   It  is  symmetric  in 
every  respect  except  that  the  initial  conditions  of  the  two 
players  are  different.   On  each  move,  each  player  allocates 
his  resources  to  tasks  that  might  be  described  roughly  as 
attacking,  defending,  and  scoring.   His  resources  for  the 
next  move  are  diminished  by  the  amount  that  his  opponent's 
attack  exceeds  his  own  defense,  while  his  score  cumulates 
from  move  to  move.  The  value  of  the  game  and  the  optimal 
strategies  for  the  players  are  rigorously  derived  in  the 
present  paper.   It  is  shown  that  one  player  has  a  pure 
optimal  strategy  and  the  other  player  must  randomize. 
(Author) 
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ON  THE  ESTIMATION  OF  THE  KLOOSTERMAN  SUM, 

by  D.  R.  Anderson.  7  Aug  57,  12p   P-1152 

Unclassified  report 
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Descriptors:  (♦Integrals,  Fourier  analysis),  (♦Fourier 
analysis.  Integrals).  (♦Integral  transforms,  Fourier 
analysis).  Prime  numbers.  Numerical  analysis. 
Complex  numbers. 

The  Kloosterman  sum  K(m  sub  1,  m  sub  2;  n)  is  con- 
sidered in  tlie  case  where  n  is  a  prime.   An  estimate  is 
obtained  by  using  a  method  of  Mordell  to  express  the  sum 
in  terms  of  contour  integrals  which  are  in  turn  put  into 
an  accessible  form  by  analytic  continuation  and  use  of 
the  Mellin  Transform.   (Author) 
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ON  THE  NON-NEGATIVITY  OF  SOLUTIONS  OF  THE 

HEAT  EQUATION, 

by  Richard  Bellman.   12  Aug  57,  7p  P-1153 

Unclassified  report 
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Descriptors:  (♦Partial  differential  equations.  Thermo- 
dynamics), (♦Thermodynamics,  Partial  differential 


equations).  Numerical  analysis.  Difference  equations. 
Functions. 

It  is  shown  that  non-negativlty  of  the  solution  of  the  heat 
equation,  given  non-negative  initial  values,  and  suitable 
boundary  conditions,  can  be  established  quite  readily  once 
the  existence  of  a  solution  of  the  equation  depending 
continuously  upon  the  initial  values  was  demonstrated.   It 
is  shown  that  this  property  is  trivially  true  for  the  solutloii 
of  the  appropriate  finite  difference  approximation  to  the 
partial  differential  equation,  and  that  the  convergence  of 
the  solution  of  the  finite  difference  equation  to  the  solution 
of  the  original  equation  is  quite  simple,  under  the  above 
conditions.  (Author) 
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Optimization),  Probability,  Decision  making.  Permuta- 
tions, Inequalities,  Stochastic  processes.  Selection, 
Personnel. 
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ON  THE  ASYMPTOTIC  THEORY  OF  FIXED-WIDTH 

SEQUENTLXL  CONFIDENCE  INTERVALS  FOR  THE 

MEAN. 
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Unclassified  report 

Prepared  in  cooperation  with  Purdue  Univ., 
Lafayette,  Ind. 

Descriptors:  (^Statistical  analysis.  Theory), 
Measure  theory.  Population  (Mathematics), 
Probability,  Sequences,  Theorems, 
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This  paper  indicates  how  a  class  of  control  processes 
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requiring  multi-dlmenslonal  sequet>ces' of  functions  when 
treated  by  the  direct  methods  of  dynamic  programming 
can,  by  means  of  a  transformation  familiar  to  the  theory 
of  linear  functional  equations  of  differential,  difference, 
or  differential-difference  type,  be  teduced  to  problems 
Involving  sequences  of  functions  of  one  variable  In  a 
number  of  cases,  and  sequences  of  ftmctlons  of  two 
variables  in  others.   These  results  open  the  door  to  a 
systematic  study  of  nonlinear  control  processes,  with  or 
without  time-lags  and  other  types  of  hereditary  behavior, 
by  way  of  the  method  of  successive  approximations. 
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Descriptors:  ('Differential  geometry.  Theorems). 
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For  certain  linear  transformations  of  the  Pfafflan  forms 
at  each  point  of  a  neighborhood  of  an  analytic  manifold,  a 
construction  Is  given  of  all  the  locailly  exact  forms  whose 
Image  is  also  locally  exact.    (Author) 
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Prepared  for  Inclusion  as  a  chapter  ^S  a  book  Intended 
for  publication,  entitled  'Military  Panning  Ip  An 
Uncertain  World. 
Legibility  of  this  document  Is  In  paijt  unsatisfactory. 
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Political  science.  Social  sciences.  Probability. 

An  Introduction  to  the  principles  of  game  theory  Is  pre- 
sented through  the  following  examples  and  disciissions: 
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matching  pennies,  modified  matching  game,  a  game  of 
ruin,  noisy  duel,  silent  duel,  some  definitions  and  formal 
results,  attacking  targets  of  unequal  Importance,  the 
trader  and  the  caimtbal,  two-person  non-zero  simi  games, 
n-person  games  (the  princess  and  her  three  suitors,  the 
bankruptcy  court,  a  pure  coalition  game,  the  conmiunity 
of  Shangri-La,  games  of  deterence). 
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DYNAMIC  PROGRAMMING.  SUCCESSIVE  APPROXIMA- 
TIONS AND  VARIATIONAL  PROBLEMS  OF  COMBI- 
NATORIAL NATURE, 
by  Richard  Bellman.   13  Sep  57,  8p  P-1175 

Unclassified  r^)ort 

Descriptors:  (♦Control  systems.  Dynamic 
programming,  (♦Dynamic  programming.  Com- 
binatorial analysis),  (♦Combinatorial  analysis, 
Djmamic  programming),  (♦Iterative  methods, 
I^amic  programming).  Nonlinear  systems. 
Scheduling,  Communication  theory.  Calculus  of 
variations.  Equations,  Digital  computers. 

This  paper  shows  that  a  combination  of  dynamic 
programming  and  the  classical  method  of  successive 
approximations  permits  a  systematic  study  of  various 
classes  of  combinatorial  problems  arising  in  scheduling 
theory,  communication  theory  and  network  tiieory. 
Although  the  method  cannot  guarantee  convergence  to  the 
actual  solution,  it  furnishes  a  monotonic  sequence  of 
approximations  by  means  of  approximation  in  policy 
space.   An  important  feature  of  the  method  is  the  use  of 
the  solution  of  sub-problems  of  considerable  magnitude 
as  steps  in  the  approximation  procedure.   With  the  aid  of 
digital  computers  and  the  techiilques  of  dynamic  pro- 
gramming, this  is  a  feasible  method.   The  Hitchcock- 
Koopmans  transportation  problem,  an  allocation  problem, 
and  the  travelling  salesman  problem  are  discussed. 
(Author) 
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FUNCTIONAL  APPROXIMATIONS  AND  DYNAMIC 

PROGRAMMING, 

by  Richard  Bellman  and  Stuart  Dreyfus. 
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Unclassified  report 

Descriptors:  (♦Dynamic  programming,  Equatlcms), 
(♦Numerical  analysis.  Dynamic  programming). 
Sequential  analyses.  Functional  analysis.  Partial 
differential  equations.  Nonlinear  systems.  Digital 
computers. 

This  paper  indicates  some  ways  in  which  the  theory 
of  approximation  can  be  used  to  increase  the  rang^  of 
present  day  computers.   Al&oug^  the  primary  interest  iB 
in  applying  these  techniques  to  the  functional  equations 
occurring  in  the  theory  of  dynamic  programming. 
These  same  methods  are  {^plicable,  and  even  more 
readily,  to  the  classical  functional  equations  of 
mathematical  physics.   The  objective  of  the  paper  is 
to  trade  additional  computing  time,  which  is  e;q)ensive, 
for  adcHtlonal  memory  capacity,  wiilch  does  not  exist. 
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ANALYTICAL  APPROXIMATIONS;  VOLUME  24, 

by  Ceil  Hastings,  Jr.  and  Elaine  Hastings.   27  Sep  57, 

^   P-1184 

Unclassified  report 

Descriptors:  (^Numerical  analysis.  Integrals), 
(*Integral8.  Numerical  analysis).  Numerical 
methods  and  procedures,  Statistical  distributions. 

.  Analytical  approximations  of  chi-square  integrals 
are  presented. 
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THE  EQUIVALENCE  OF  CERTAIN  HOMOLOGICAL 

DETERMINATIONS  IN  TOPOLOGY, 

by  M.  F.  Bokshteln.  21  Sep  64,  30p 
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Unclassified  report 

Edited  machine  trans,  of  Izvestiya  Vysshtkh  Uchebnykh 
Zavedenil.    Matematika  (USSR)  1960,  no.  3(16)  p.  62-80. 
Legibility  of  this  document  is  in  part  unsattsfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (^Algebraic  topology.  Theorems),  (^Groups 
(Mathematics),  Algebraic  tcqwlogy).  Mapping  (Transfor- 
mations), Set  theory,  Topology. 

In  this  article  there  is  given  a  direct  proof  of  the  theorem 
of  A.  N.  Kolmogorov  of  the  equivalence  of  internal  groups 
of  cohomologies  of  a  local -bicompact  Hausdorff  space, 
openly  embedded  Ui  the  bicompactum,  with  relative  groups 
of  cohomologies  of  this  bicompactum,  using  only  the  homo- 
logical  determinations  of  P.  S.  Aleksandrov  (Instead  of 
those  determinations  introduced  by  A.  N.  Kolmogorov  and 
applied  by  him  in  the  note  }ust  cited,  based  on  another  idea). 
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CONFIDENCE  LEVELS  FOR  THE  SAMPLE  MEAN  AND 

STANDARD  DEVIATION  OF  A  RAYLEIGH  PROCESS. 

by  Leo  M.  Keane.  Sep  64,  13p 
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Descriptors:  (*SamplIng,  Demodulation),  (*Statistlcal 
analysis.  Stochastic  processes),  (♦Statistical  distributions. 
Probability),  Statistical  functions,  Statistloal  processes. 
Scattering. 

The  number  of  independent  samples  necessary  to 
characterize  the  parameters  of  a  Rayleigfa-distrlbutad 
process  within  arbitrary  confidence  limits  Is  derived. 
Statlonarity  of  the  process  is  assumed,  along  with  conver- 
gence of  tlie  Central  Limit  theorem  with  regard  to  the 
probability  density  function  of  the  sample  mean.   Perfect 
measurement  ability  Is  also  assumed,   A  graph  of  sample 
size  for  a  range  of  confidence  coefficients  and  error  UmitM 
is  presented.    (Author) 
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A  NEW  APPROACH  TO  THE  KOLMOGOROV-SMIRNOV 


DBTRIBUTIONS, 

by  D.  A.  Darling.   4  Oct  57,  29p   P-1192 

Unclassified  report 

Descriptors:  (*StatlsticaI  distributions.  Statistical 
processes).  (*Statistlcal  processes.  Statistical  distri- 
butions). Statistical  functions,  Distribution  theory. 
Equations,  Stochastic  processes.  Integral  transforms, 
Measure  theory. 

The  present  approach  Is  based  on  a  combination  firstly 
of  the  observation  that  the  empirical  distribution  function 
of  a  sample  of  data  Is  merely  a  scaled  and  normalized 
Poisson  process,  and  secondly  of  certain  analytical  methods 
which  have  been  developed  In  the  past  few  years  for 
calculating  the  distribution  of  certain  additive  functionals 
of  Markov  processes.   In  general  the  methods  In  this  paper 
Isolate  the  analytical  difficulties  In  certain  functional 
equations  whose  solution  may  be  very  difficult;  but  It 
seems  quite  powerful  in  obtaining  asymptotic  expansions. 
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ANALYTICAL  APPROXIMATIONS.    VOLUME  26, 
by  Cecil  Hastings,  Jr.  and  Elaine  Hastings. 
28  Oct  57.  ^   P-1208 

Uoolasslfied  report 

Descriptors:  (•Numerical  analysis,  btegrals), 
(♦Integrals,  Numerical  analysis).  Numerical  methocto 
and  procedures.  Statistical  distributions. 

Analytical  approximations  of  chi-square  integrals 
are  presented. 
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EQUILIBRIUM  POINTS  IN  GAMES  WITH  VECTOR 

PAYOFFS, 

by  L.  S.  Sbafiey.  IS  Nor  66,  lOp   P-1212 

Unclassified  report 

legibility  ot  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Game8  theory.  Vector  analysis).  Matrix 
algebra.  Set  theory.  Convex  sets.  Probability. 

The  payoff  of  a  game  sometimes  takes  the  form  of  a 
vector  having  components  that  represent  amounts  of 
different  things,  such  as  ships,  men,  money,  etc.,  of 
which  the  relative  values  are  unknown.    The  purpose  of 
this  paper  is  to  define  and  characterize  the  equUibrium- 
point  solutions  of  games  of  this  kind.    (Author) 
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Numerical  analysis.  Power  series.  Programming  (Com- 
puters), Functions,  Equations. 
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In  order  to  evaluate  a(l/p)  for  a  ini  the  interval  (0,1) 
by  Newton's  method,  the  standard  practice  for  digital 
computer  programs  Is  to  use  the  uniform  initial  estimate 
of  1.    By  using  a  piecewise  linear  approximation  the 
computational  effort  can  In  the  general  case  be  consider- 
ably reduced.   The  convergence  of  Newton's  method  to 
a(l/p)  Is  analyzed  when  the  'flrstguess'  Is  determined 
by  the  above  approximation. 
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A  TOURNAMENT  PROBLEM, 
by  Lester  R.  Ford,  Jr.  and  Selmer 
Revised  9  May  58,  9p   P-1215 


M.  Johnson. 

Unclassified  report 


Descriptors:  (*Game  theory.  Optl^aizatlon),  Iterative 
methods.  Functions,  Series,  Numerical  analysis. 

An  improved  solution  is  presented  for  the  problem  of 
finding  the  smallest  number  of  direct  palrwise  comparisons 
which  will  always  suffice  to  rank  n  objects  according  to 
some  transitive  characteristic.   In  his  book.  Mathematical 
ftiapshots.  Steinhaus  discusses  the  problem  of  ranking  n 
objects  according  to  some  transitlv<a  characteristic,  by 
means  of  successive  palrwise  comparisons.   In  this  paper, 
tl»e  terminology  was  adopted  of  a  tennis  tournament  by  n 
players.   The  problem  may  be  briefly  stated:    'What  is  the 
smallest  number  of  matehes  wliich  will  always  suffice  to 
rank  all  n  players.' 
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Unclassified  r^Mrt 

Descriptors:  (*Game  theory.  Polybomials), 
(♦Polynomials,  Game  theory).  Topology, 
Optimization,  Set  theory.  Functions,  Theorems. 

It  is  shown  that,  given  a  pair  of  infinite  metric  spaces 
and  a  pair  of  respective  finite  mbced  strategies  on  Oiem, 
there  existe  a  separable  game  with  bounded  continuous 
payoff  on  their  cartesian  product  such  that  the  given 
strategies  constitute  the  unique  solution  of  the  game.   If 
Jie  spaces  are  identical,  then,  corrssponding  to  any  given 
finite  mixture,  one  can  find  a  symmetric  polynomial-like 
game  with  bounded  (skew-symmetric)  continuous  payoff 
such  that  the  given  strategy  is  the  only  optimal  one.    A 
stronger  conclusion  holds  if  the  spaces  are  bounded 
subspaces  of  Euclidean  n-space  with  sufficiently  many 
cluster  pointe  in  their  closures,  in  that  the  payoff  can  be 
a  polynomial  and  have  the  desired  property.   (Author) 
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(♦Numerical  analysis.  Integrals),  Numerical  methods 
and  procedures.  Special  functions  (Mathematical), 
Trigonometry. 
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Analjrtical  approximations  are  given  for  incomplete 
elliptic  integrals. 
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APPROXIMATE  EVALUATION  OF  AN  EXPRESSION 

ARBING  IN  THE  THEORY  OF  TIME -DE  LAY 

ESTIMATION, 

by  P.  Swerling.  23  Nov  57.  14p   P-1221 

Unclassified  report 

Descriptors:  (♦Wave  transmission.  Time-lag  theory). 
(♦Time-lag  theoiy.  Wave  transmission),  Mathematical 
prediction,  Integrals,  Special  functions  (Mathematical), 
Bessel  functions.  Errors. 

In  a  previous  paper  (AD-606  542)  a  formula  was  derived 
for  the  greatest  lower  bound  of  the  variance  of  unbiased 
estimates  of  the  time  delay  between  transmission  and  re- 
ception of  a  waveform,  wlien  the  received  waveform  is  ob- 
served in  a  background  of  additive  white  Gaussian  noise. 
The  present  paper  evaluates  this  e>q>ression  approximately 
for  a  class  of  waveforms.    (Author) 
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ON  THE  COMPUTATIONAL  DETERMINATION  OF 

THE  NATURE  OF  SOLUTIONS  OF  NONLINEAR 

SYSTEMS  WITH  STOCHASTIC  INPUTS, 

by  Richard  Bellman,  Paul  Brock,  and  Mlkiso  Mizuki. 

6  Dec  57,  14p   P-1226 

Unclassified  report 

Descriptors:  (*Stochastlc  processes,  Nonlinear 
differential  equations),  (♦Nonlinear  differential  equations. 
Stochastic  processes).  Probability,  Numerical  analysis. 
Errors.  Integration,  Dynamics,  Programming  (Com- 
puters), Integrals. 

Nonlinear  dynamics  problems  prove  difficult  to  investi- 
gate analytically  or  numerically  if  probabilistic  terms  are 
involved  in  their  equations.   This  paper  develops  a  tech- 
nique for  handling  problems  of  this  type  that  is  practical 
only  if  a  high  speed  computer  Is  available  to  perform 
the  attendant  computations.   The  method  is  general,  but 
was  applied  to  the  Van  der  Pol  equation. 
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ANALYTICAL  APPROXIMATIONS,  VOL.  27, 
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Unclassified  report 

Descriptors:  (♦Numerical  analjrsis.  Integrals), 
(♦Integrals,  Numerical  analysis).  Special  functions 
(Mathematical),  Trigonometry,  Series. 

Analjrtical  approximations  are  given  for  incomplete 
elliptic  integrals. 
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A  NOTE  ON  PREVENTATIVE  SAMPLING, 
by  Robert  Kalaba.  13  Dec  57,  8p    P-1232 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  liest  available  copy. 

Descriptors:  (*Sampling,  Optimization),  (*Ec|uattons, 
Dynamic  progframming),  (•Dynamic  programming. 
Equations),  Numerical  analysis.  Partial  differential 
equations.  Operations  research.  Calculus  of  variations. 

It  is  shown  that  certain  optimization  problems  of 
preventative  sampling  may  be  handled  advantageously 
using  the  functional  equation  technique  of  dynamic  pro- 
gramming.   (Author) 
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ON  A  GENERALIZATION  OF  A  RESULT  OF  WINTNER, 

by  Richard  Bellman.   4  Feb  58,  6p    P-1271 

Unclassified  report 

Descriptors:  (♦Differential  equations,  Theorems), 
Invarlance,  Matrix  algebra.  Perturbation  theory,  Intezrals. 
StablUty.  * 

A  generalization  Is  obtained  of  the  Hukuwara  stability 
theorem  analogous  to  a  recent  generaUzatlon  for  second 
order  equations  due  to  Wintner,  Quarterly  of  Applied 
Mathematics,  VoL  XV(1958),  pp.  428-430.    (Author) 
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ON  A  DIFFERENTL\L  INEQUALITY  OF  CESARI 

AND  TURNER, 

by  Richard  Bellman.  16  Dec  57.  6p   P-1233 

Unclassified  report 

Descriptors:  ('Inequalities,  Calculus  of  variations), 
(♦Calculus  of  variations,  Inequalities),  Fxxnctions,  Inte- 
gration, Transformations  (Mathematics),  Mathematical 
logic. 

This  paper  contains  a  simplified  proof,  and  indicated 
generalization,  of  a  result  of  Cesari  and  Turner,  'On  a 
Lemma  in  the  Direct  Method  of  the  Calculus  of 
Variations.'    (Author) 
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PRIMES  IN  THE  THOUSANDTH  MILLION, 

by  C.  L.  Baker  and  F.  J.  Gruenberger.  6  Jan  58.  84p 

P-1245 
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Descriptors:  (♦Prime  numbers.  Tables),  (♦Tables,  Prime 
numbers).  Numbers,  Programming  (Computers),  Numerical 
methods  and  procedures. 

An  account  is  given  of  the  method  of  calculation  of  a 
table  of  47,957  prime  numl»rs.  starting  with  999.000.011 
and  ending  with  999.999.937. 
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ON  CONVERGENT  PERTURBATION  EXPANSIONS, 

by  Rictiard  Bellman  and  Tomlinson  Fort. 

21Jan  58.  8p    P-1260 

Unclassified  report 

Descriptors:  (•Perturbation  theory.  Series).  (*Power 
series.  Sequences),  Differential  equations.  Functions. 
Complex  numbers.  Transformations  (Mathematics). 

In  this  paper,  consideration  is  given  the  Sturm- 
Liouvllle  equation  and  the  problem  of  obtaining  power 
series  expansions  for  the  first  characteristic  value 
and  function. 
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ITERATIVE  SOLUTIONS  OF  THE  HELMHOLTZ 

EQUATION, 

by  R.  E.  Kleinman.    Aug  64,  72p   ORA-3648-7-T 
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Descriptors:  (♦Iterative  methods.  Boundary  value 
problems),  (♦Boundary  value  problems.  Iterative  methods), 
Potential  theory.  Green's  function.  Integral  equations. 
Special  functions  (Mathematical). 

This  report  presents  a  new  approach  to  the  solution  of  the 
problem  of  scalar  scattering  by  three-dimensional  finite 
Ixxlies.    Specifically,  a  method  is  found,  of  general  applica- 
bility, whereby  the  solution  of  the  static  potential  problem 
for  a  Dirichlet  boundary  condition  on  a  particular  surface 
is  transformed,  by  successive  operations,  into  the  solution 
of  the  scalar  Helmboltz  equation  satisfying  the  same  bound- 
ary conditions. 
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CURRENT  PROBLEMS  IN  LINEAR  AND  CONFIGURAL 
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A  portion  of  the  original  document  contains  fine  detail 
which  may  make  reading  of  photocopy  difficult. 

Descriptors:  (•Mathematical  prediction,  Theory), 
Functions,  Factor  analysis.  Statistical  analysis. 
Statistical  distributions.  Configurations,  Combinatorial 
analysis. 

Contents:   Mathematical  functions  and  prediction: 
Configural  prediction  as  a  special  case  of  linear 
prediction;  and  Multivariate  transformation  to  a  multi- 
normal  distribution. 
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This  paper  was  prepared  for  preaantatlon  at  a  Mathe- 
matical Colloquim  held  at  the  RAND  Corp.,  Santa  Monica. 
CaUf,  19  Mar  62.    Prepared  in  coooeration  with 
California  Univ..  Berkeley.  j 

Descriptors:  (♦Game  theory.  Set  theory).  Topology, 
Functions,  Mapping  (Transform$ttons),  Real 
numbers.  Numerical  analysis. 

This  paper  contains  several  remarks  and  results  on  the 
application  of  general  theorems  on  infinite  games  with 
perfect  information  to  some  special  games  of  that  kind 
and  also  the  games  of  pursuit  and  evasion. 
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ON  FINDING  INTEGER  SOLUTIOH3  TO  LINEAR 

PROGRAMS, 

by  M.  L.  Balinski.    1  May  64,  48p 
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Prepared  in  cooperation  with  Prlnbeton  Univ..  N.  J. 

Descriptors:  (•Linear  programnting,  Numerical 
analysis).  (•Numerical  analysis, [Linear  programming). 
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The  primary  goal  of  this  paper  wa^i  to  discuss  the 
methods  -  mathematical  and  computational  -  which  surround 
the  problem  of  finding  integer  solutions  to  linear  programs. 
Perhaps  the  most  important  part  of  the  paper  is  an  up  to 
date  survey  of  computational  experience  with  integer 
programming  algorithms.    It  is  argued  that  this  experience 
should  be  viewed  as  strong  encouragement  for  the  applied 
mathematician  seeking  solutions  of  particular  combinatorial 
problems  to  use  existing  programs}  or  better  yet,  to  de- 
velop new  codes.   In  any  case,  experience  indicates  that 
solutions  to  large  practical  problerfas  can  be  found  in 
'reasonable'  time.    This  is  contrary  to  what  the  folklore  of 
the  field  will  make  one  believe.   Flirthermore.  the  com- 
putational experience  seems  to  point  to  a  number  of 
interesting  questions  for  the  combinatorial  mathematician. 
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Edited  machine  trans,  of  Akademijfa  Nauk  SSSR. 
Doklady.  1946,  v.  54,  no.  2,  p.  109-4112. 
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(Mathematics),  Geometric  forms.  Mapping  (Trans- 
formations), Set  theory,  Projective  geometry. 
Topology,  USSR. 

Two  lemmas  are  presented  for  the  proof  of  the  theorem. 
If  the  homotopic  groups  of  the  n-ditaensional  connected 
polyhedron  K  to  the  nth  power  are  trivial  to  the  k-tii 
order  Inclusively,  then  the  category  of  this  polyhedron 
does  not  exceed  (nA+l)  +  1. 
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In  this  paper,  the  one-to-one  conformity  is  considered 
between  points  of  space  and  pairs  of  points  on  a  plane, 
based  on  the  properties  of  a  linear  complex  and  null 
system.   This  conformity  is  the  basis  of  the  given  method 
of  descriptive  geometry, 
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Solutions  of  certain  nonlinear  differential  equations  are 
studied  with  the  help  of  variational  methods. 
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QUASI-SEPARABLE  SOLUTIONS  OF  SYSTEMS  OF 

PARTL\L  DIFFERENTIAL  EQUATIONS.  I.  ELLIPTIC 

CASE. 
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The  primary  topic  of  this  report  is  the  elliptic  case  of 
quasi-separable  solutions  of  systems  of  partial  differential 
equations.  It  is  proved  that  every  quasi -separable  function 
F  can  be  expressed  in  terms  of  a  separable  function  H,  and 
using  this  method  a  compact  representation  for  the  desired 
solution  is  obtained.    (Author) 
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This  paper  extends  to  linear  differential-difference  equa- 
tions a  number  of  results  familiar  in  the  stability  theory  of 
ordinary  linear  differential  equations.    In  this  theory,  one 
considers  a  system  of  equations  of  the  form  (1)  dx/dt  =  A(t)x, 
x(0)  =  c,  where  t  is  a  real  variable,  x  is  a  column  vector  with 
n  rows,  and  A(t)  is  an  n-  by  -n  matrix,  and  a  perturbed  sys- 
tem (2)  dx/dt  =  (A(t)  +  B(t)  )x.    In  general  terms,  the  sta- 
bility problem  is  to  determine  conditions  on  the  matrix  B 
sufficient  to  ensure  that  some  property  of  all  solutions  of 
(1)-  such  as  boundedness  or  order  of  growth  -  will  also  be  a 
property  of  all  solutions  of  (2). 
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COMBINATORIAL  PROCESSES  AND  DYNAMIC 

PROGRAMMING, 
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The  purpose  of  the  paper  is  to  discuss  the  application 

of  dynamic  programming  techniques  to  a  class  of  problems 

which  for  want  of  a  better  term  are  called  combinatorial. 
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Analytical  approximations  of  Gaussian  error  integrals 
are  presented. 
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It  is  pointed  out  that  the  'Quota  Problem'  as  described 
by  D.F.  Votaw,  Jr.,  In  JORSA,  Vol.  6,  No.  1,  can  be  looked 
upon  as  a  special  kind  of  maximum  flow  problem.   As  such 
it  can  be  solved  more  efficiently  by  the  methods  of  Ford 
and  Fulkerson  than  by  the  reduction  method  proposed  by 
Votaw.    (Author)  t~««5u  uy 
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Descriptors:  («Serles,  Difference  equations),  (•Differ- 
ence equations,  Differential  equations),  Polynomials, 
Real  numbers.  Equations,  Transformations  (Mathematics) 
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The  problem  af  determining  the  asymptotic  nature  of 
the  solution  of  linear  dlfferentlaa-dlfference  equations  of 
Uie  form  x'(t)  =  A(t)x(l)  +  B(t)x(t>-1),  where  the  coefficients 
A(l)  and  B(t)  possess  asymptotic  series  expansions  has 
previously  been  treated  only  under  quite  special  conditions 
and  by  quite  complicated  methods.   The  purpose  of  this 
paper  Is  to  present  a  new  technltue  which  will  yield  more 
comprehensive  results.   To  Illustrate  the  method,  un- 
hindered by  analytic  details,  the  author  considers  the 
scalar  version  of  the  foregoing  equation  and  treat  only  the 
asymptotic  series  of  the  solution  associated  with  the 
characteristic  root  of  largest  real  part. 
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In  Oils  paper  It  is  shown  how  variational  techniques  can 
be  appUed  to  deAice  properties  for  complex  operators  and  for 
operators  which  are  non-symmetrtc.    For  complex  operators 
use  is  made  of  a  mln-max  variation  and  analytic  continuation. 
If  necessary,  while  for  non-synm»etric  operators  an  imbed- 
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ding  technique  was  used,  along  with  analytic  continuation 
vrtien  required.    A  non-symmetric  operator  Is  imbedded 
within  a  famUy  of  symmetric  operators  associated  with  a 
variational  problem.   Once  the  variational  problem  has  been 
foiTOulated  one  can  apply  the  functional  equation  techniques 
ol  the  theory  of  (fynamic  programming. 
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Enzymes,  Labeled  substances,  Phosphonic  acids.  Blood 
plasma.  Liver. 

Analytical  procedures  for  the  characterization  and  quanti- 
tative estimation  of  phosphonic  acids  derived  from  GD, 
based  upon  paper  chromatography  and  partition  between 
isobutanol-benzene  and  an  aqueous  phase,  were  developed. 
By  using  P32-labelled  phosphonic  acids,  as  little  as  .01 
micromole  acid  could  be  determined.    Application  of 
these  methods  to  the  enzymatic  hydrolysis  products  of 
GD  suggests  that  the  principal,  if  not  the  only,  metaboUte  of 
GD  incubated  with  rat  plasma  or  liver  tissue  in  vitro  is 
pinacolyl  methylphosphonic  acid.  (Author) 
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Reproduction  (Physiology),  Radiological  contamination, 
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Forest  fires,  Agriculture,  Population,  Plants  (Biology), 
Bacteria,  Fungi,  Mutations,  Nuclear  warfare. 

This  document  calls  attention  to  the  need  for  assessing 
and  solving  ecological  problems  in  the  post-attack  envi- 
ronment as  an  integral  part  of  Civil  Defense.    Basic  ecol- 
ogical principles  involving  food  chain  relationships.  cUmax 
growth,  biological  and  environmental  relationship,  and  land 
management  are  considered.    The  large-scale  damage  due 
to  fire,  drought,  flood  and  other  things  has  already  pre- 
sented the  world  with  problems  of  reconstruction  and  re- 
constitution  of  biotic  communities  which  are  similar  to 
those  envisioned  in  the  post-attack  environment.   The  only 
quaUtatively  new  element  in  the  post-attack  situation  will 
be  the  effects  of  radiation.    The  available  information  on 
this  subject  is  summarized  and  the  need  for  extensive 
further  research  is  pointed  out,   (Author) 
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Use  of  past  data  to  predict  future  results  is  the  goal  of 
much  medical  research.    Unfortiinately,  even  partial  attain- 
ment of  this  goal  is  ordinarily  difficult.    For  two  special 
types  of  situations  involving  binomial  eventa,  however, 
usable  methods  can  often  be  developed.    Let  success  and 
-failure  denote  the  outcomes  for  an  event.   Estimation  of  the 
distribution  for  the  number  of  successes  Is  considered  for 
new  groups  containing  at  least  moderately  large  numbers  of 
events.   The  probabilities  of  success  (not  necessarily  equal) 
are  known  to  be  small  for  one  of  the  special  situations.   The 
failure  probabilities  are  small  for  the  other  special  situation. 
For  each  situation,  a  Poisson  approximation  to  the  distribu- 
tion can  often  be  used,  even  for  mild  dependence  among  the 
events.    Estimation  of  the  distribution  is  then  reduced  to 
estimation  of  a  parameter  that  has  an  elementary  interpre- 
tation.  The  estimation  method  developed  contains  adjust- 
ment factors  to  allow  for  differences  between  the  new  group 
and  the  past  data.   Cases  where  the  special  situations  both 
occur  are  also  considered.   Stratification  of  characteristics 
is  used  to  obtain  events  of  the  two  special  types  and  to  relate 
past  data  to  these  events.   This  methodology  was  originally 
developed  for  a  mortality  study  of  persons  who  had  bacterial 
endocarditis.  (Author) 
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Contents: 

Purification  and  properties  of  aspartate  aminotransferase 
from  ox  brain;  Specificity  of  aspartate  aminotransferase 
of  pig  heart;  Effect  of  anoxia  on  aspartate  aminotrans- 
ferase in  the  new-bom  rat.    (Autbor) 
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Crustacea,  Males,  Females,  Ecology,  Hormones,  Colors, 
Visual  signals.  Ecology,  Hearing.  Stimulation. 
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The  prime  objective  was  to  ascertain  the  functional  sig- 
nificance of  sound  production  in  a  variety  of  fishes.   In 
order  to  understand  any  animal  communication  system 
thoroughly  it  is  necessary  to  consider  the  ecological  and 
physiolo^al  controls  of  sound  production,  hearing  and 
behavior.    A  second  re<piisite  is  to  select  animals  that  are 
good  experimental  subjects.    Many  sound  producing  fish 
are  not  but  toadflsh.  squirrelflsh.  a  freshwater  minnow, 
ttie  croaking  gourami  and  the  fiddler  crab  do  exhibit  acous- 
tic behavior  under  conditions  that  allow  for  detailed 
study.    A  start  has  also  been  made  In  a  study  of  the  orien- 
tation mechanisms  of  one  group  of  fishes.    Finally  we 
should  be  able  to  comprehend  more  fully  the  perceptual 
world  of  aquatic  animals  through  an  understanding  of  how 
the  sense  organs  and  central  nervous  system  records 
and  transmits  information.   The  refurt  is  organized  so 
that  summaries  of  papers  either  published  or  In  press 
are  given  first.    After  that  briefer  summaries  are  given 
of  work  in  the  experimental  nr  analysis  stage.    (Author) 
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I     Unclassified  report 

Prepared  for  presentation  at  the  New  England  Conference 
on  Community  Health  Records  Management,  Boston.  Mass.. 
16  Nov  62.  ji 

Descriptors:  («Sympo8la,  Public  health),  (*PubUc  healtti. 
Data  processing  systems),  Medical  research.  Social 
sciences,  Data  storage  systems,  Ihformatton  retrieval. 
Statistical  data,  Input -outjiut  devloes.  Systems  engi- 
neering. Population. 

The  widespread  interest  in  improved  systems  for 
regional  exchange  of  health,  medlcsll  and  welfare  infor- 
mation arises  for  two  major  reasons.    First  it  appears 
that  substantial  advances  in  both  research  and  patient  care 
mig^t  be  achieved  if  the  volumes  of  valuable  data  burled 
in  files  of  health,  medical,  and  welfare  agencies  were  more 
accessible.   Second,  electronic  devices  offer  real  promise 
of  making  better  access  to  such  data  technologically 
feasible.   This  paper  expands  on  both  of  these  reasons 
and  explores  some  of  the  considerations  in  designing 
systems  for  regional  Information  eitqhange. 
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California  Univ.,  Berkeley. 

ENZYME  SYSTEMS  IN  PHOTOSYNTBESB. 

Final  rept., 

by  Daniel  I.  Arnon,    1  Jul  64,  9p 

Contract  Nonr222  27,  ProJ.  NR108 

Unclassified  report 

Descriptors:  (♦Enzymes,  Photosynliesis),  (•Photo- 
synthesis, Enzymes),  Adenosine  phosphates,  PyrldlSes, 
Nucleotides.  Solar  radiation,  Carbohydrates,  Oxygen, 
Carbon  dioxide,  Phosphorylation,  Reaction  kinetics. 
Electrons.  Photochemistry,  Bacteria,  Planta  (Botany). 

The  distinction  between  photosyntheClc  and  noni>hoto- 
synthetlc  cells  lies  In  the  manner  In  which  ATP  and  PNH2, 
needed  for  carbon  assimilation,  are  formed.   Photosynthetic 
cells  form  these  compounds  at  the  expense  of  radiant 
energy  whereas  nonphotosynthetlc  cells  form  them  at 
the  expense  of  energy  released  by  dark  chemical  reactions. 
Thus,  the  key  problem  of  photosynthesis  Is  how  the  photo- 
synthetic  apparatus  converts  the  sun»t  radiant  energy  into 
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the  chemical  energy  of  ATP  and  PNH2.    This  Is  the  area 
with  which  this  project  has  been  concerned.   Work  was 
begun  on  the  premise  that  In  photosynthesis,  as  was  the 
case  earlier  in  fermentation  and  respiration,  the  elucidation 
of  the  partial  reactions  and  mechanisms  of  energy  con- 
version would  most  likely  come  when  the  process  was 
reconstructed  outside  the  intact  cell.   The  work,  therefore, 
was  concentrated  on  developing  effective  biochemical 
techniques  for  carrying  out  photosynthesis  outside  the 
cell. 
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by  Richard  B.  Stougfaton.    16  Dec  63.  add. 

IS  Mar  64,  22p 

Contract  DA18  108  405cml215 

Unclassified  report 

Descriptors:  (*Skin,  Absorption  (Biological)), 
(♦Chemical  warfare  agents.  Absorption  (Biological)). 
Nicotinic  acid,  Electrolytes,  Vasoactive  agents,  Oxl- 
doreductases.  Transferases,  Inhibition,  Antimetabolites, 
Steroids,  Salicylic  acids,  Parasympatholytic  agente. 
Films,  Plastics,  Integumentary  system.  Penetration, 

A  sununary  is  given  of  studies  concerning  various 
aspects  of  the  absorption  of  biologically  active  substances 
through  the  human  skin. 
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Unclassified  report 

Descriptors:  (♦Microbiology,  USSR).  (♦USSR,  Micro- 
biology), (♦Abstracting,  Microbiology),  Immunity,  Vac- 
cines, Rickettsia,  Viruses,  Diseases.  Antigens  and 
antibodies.  Ticks.  Arboviruses,  Insects,  Animals.  Ro- 
dents, Ecology,  Bacteria,  Epidemiology.  Pasteurella 
Antibiotics,  Bibliographies. 

Selected  abstracts  from  Soviet  biomedical  Journals 
are  listed.    Topics  include  Immunology,  epidemiology, 
bacteriology,  virology,  and  microbiology. 
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Descriptors:  (♦Respiratory  system,  Dynamics),  Lungs, 
Thorax.  "Trachea,  Bronchi,  Respiration,  Gas  flow.  Laminar 
now.  Turbulence,  Pressure,  Infants.  Dogs,  Heart,     . 
Esophagus.  Body  temperature,  Tissues  (Biology) 
Resistance  (Electrical),  Mechanics,  Mathematical  models. 
Digits  computers. 
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The  objectives  of  the  research  were  to  study  and  define 
the  factors  which  govern  the  motion  of  the  thoraco-abdominal 
system  and  which  contribute  to  the  total  opposition  to 
ventilation  of  the  lungs.    A  summary  of  the  experimental 
program  is  presented.   Topics  include:    (1)  Early  ex- 
periments; (2)  Studies  using  analog  computers;  (3)  Critical 
tracheal  volume-flow  in  dogs  and  infants;  (4)  Atrial  and 
esophageal  pressure  measurements  in  forced  respiration; 

(5)  Mechanical  aspects  of  panting  as  a  respiratory  maneuver; 

(6)  Respiratory  dynamic  resistance;  (7)  Evaluation  of  the 
equation  of  motion  of  the  respiratory  system;  (8)  Interpre- 
tation of  respiratory  pressure-volume  Lissajous  figures; 
(9)  Changes  of  thoraco-abdominal  resonant  frequency  with 
driving  pressure;  and  (10)  Statils  of  research  at  time  of 
this  report. 
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Descriptors:  (*Proteins,  Synthesis  (Chemistry)), 
(♦Ribosomes,  Biochemistry),  Ribonucleic  aicds. 
Polymerization,  Reaction  kinetics.  Mathematical 
models.  Linear  systems,  Difierentlal  equations. 
Integral  transforms. 

The  report  investigates  the  kinetics  of  polyribosome 
mediated  protein  synthesis.   A  fairly  general  but  still 
tractable  deterministic  linear  model  is  presented  which 
allows  for  messenger  RNA  sources  of  arbitrary  functional 
form  and  also  takes  into  account  any  deterioration  of  the 
messenger  RNA  which  may  occur  during  the  course  of 
protein  synthesis.   (Author) 
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Presented  at  the  Annual  Meeting  of  the  Industrial  Hygiene 
Foundation  (24th),  Mellon  Institute,  Pittsburgh,  Pa.. 
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Descriptors:  (*Alr  pollution.  Test  equipment), 
(^Industrial  medicine.  Air  pollution).  Air  intake  filters. 
Industries,  Safety,  I>umps,  Solutions,  Liquid  filters. 
Paper,  Colorlmetrlc  analysis.  Toxicity,  Public  health. 
Hydrazine,  Monitors. 

The  streamlining  of  conventional  air  sampling  equip- 
ment to  facilitate  sample  collection  and  thereby  aid 
industrial  hygiene  investigations  has  been  accompanied 
by  a  noted  increase  in  the  output  of  detectors  and  test 
kits.    Although  detectors  and  test  kits  embrace  a  broad 
category  of  sampling  devices,  the  basic  instrument 
discussed  here  consists  of  two  parts:  (a)  the  sampler,  or 
mechanical  device  for  drawing  the  air  to  be  tested 


through  the  detecting  or  collecting  medium  and  (b)  the 
detecting  or  collecting  medium.    The  principal  types  of 
samplers  are  (1)  electrical  pumps,  (2)  metal  hand  pumps, 
(3)  gas  aspirating  devices,  (4)  rubber  bulbs  or  bellows 
and  (5)  glass  syringes.   All  of  these  devices  are  usually 
calibrated  in  advance  and  are  intended  to  be  used  in  a 
manner  that  will  cause  a  known  volume  ot  air  to  pass 
through  the  detecting  medium.   The  most  widely  used 
types  of  detecting  or  collecting  mediums  consist  of 
(1)  prepared  solutions  (2)  special  papers  or  filters 
impregnated  with  selected  reagents  in  advance  or  at  the 
sampling  site  and  (3)  solid  granules  such  as  silica  gel, 
diatomaceous  earth  or  alumina  Impregnated  with 
selected  reagents. 
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Descriptors:  (^Radiation  effects,  Humans),  Partial  body 
irradiation.  Whole  body  irradiation.  Radiological  dosage. 
Radiation  sickness,  Radiation  injuries.  Radioactive  fall- 
out. Cells  (Biology),  Tissues  (Biology),  X  rays.  Gamma 
rays.  Neutrons.  Ionization,  Infections,  Lethal  dosage. 
Sublethal  dosage.  Neoplasms,  Leukemia,  Convalescence, 
Radiobiology. 

Radiation  effects  upon  the  human  organism  are  described. 
The  discussion  includes  somatic  or  total  body  effects  re- 
sulting from  injury  at  the  biochemical  and  cellular  leveL 
Whole-body  exposure  to  penetrating  ionizing  radiation~X 
rays,  gamma  radiation,  and  neutron  radiation— is  con- 
sidered as  well  as  recovery  and  long  term  effects. 


AD-606  684  Div.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Washington  Univ..  SeatUe. 

RECIRCULATION  OF  LYMPHOCYTES, 

by  N.  B.  Everett.  Ruth  W.  Caffrey,  and 

W.  O.  Rieke.    Jul  64,  20p 

Contract  AF41  657  309,  Pro].  8237,  Task  823702 

AAL  TDR63  17 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (^Lymphatic  system.  Lymphocytes). 
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Vaccines,  Hemopoietic  system,  Retlculo-endothellal 
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The  long-lived  small  lymphocyte  population  of  the 
rat  includes  approximately  90  per  cent  of  the  cells 
wtilch  appear  in  thoracic  duct  lymph.    About  two-thirds 
of  the  small  lymphocytes  in  blood  are  long-lived. 
These  long-lived  cells  are  produced  at  a  rate  propor- 
tional to  body  growth  and  recirculate  from  blood  to 
lymph.    Although  a  major  percentage  of  the  small 
lymphocytes  in  lymph  nodes  and  a  smaller  percentage 
of  those  in  spleen  are  of  the  long-lived  variety,  the 
thymus  may  be  their  primary  source  of  origin.   The 
small  lymphocytes  in  the  bone  marrow.  i4>proximately 
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95  per  cent  of  those  in  the  thymus  and  a  major 
percentage  of  those  in  the  spleen  are  short  lived  (five 
days  or  less).    Evidence  is  presented  which  suggests 
that  the  long-lived  lymphocyte  plays  an  active  role  in 
immune  response  mechanisms.  (Awthort 
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This  paper  was  prepared  for  presentation  at  the  Symposium 
on  Biomedical  Engineering  to  be  held  In  San  Diego,  Calif., 
19-21  Jun  62.    Prepared  In  cooperation  with  California 
Univ.,  Los  Angeles. 

Descriptors:  (^Pregnancy,  Blochamlstry),  (^Embryos. 
Respiratory  system),  (♦Respiratory  system.  Mathematical 
models).  Reproductive  system.  Blood  circulation.  Mem- 
branes (Biology),  Respiration,  Oxygen,  Carbon  dioxide. 
Hemoglobin,  Fenudes,  Chemical  if  actions.  Lungs.  Ph. 
Blood  vessels.  1 1 

A  taiophyslcochemlcal  model  of  certain  maternal-fetal 
circulatory  and  metabolic  relations  was  constructed  for 
the  purpose  of  a  rigorous  extra-utea4ne  study  of  the  trans- 
fer of  respiratory  gases  and  other  elements  across  the 
placental  membrane.   The  model  was  subsequently  analyzed 
by  a  mathematical  method  for  the  minimization  of  a  chemi- 
cal free-energy  function  subject  to  oonstralnts  relating  to 
mass,  charge  and  phase  transfer.    As  a  preliminary  inves- 
tigation of  the  placental  phenomenon,  the  model  was  a{q>lied 
to  the  representation  of  the  exchanges  of  respiratory 
gases  occurring  between  the  venous  and  arterial  sides  of 
the  total  air-blood  system.   The  model  indicates  a  greater 
acidity  for  the  fetal  than  for  the  maternal  erythrocite 
intracellular  medium.   This  feature,  combined  with  other 
aspects  of  the  results,  could  e;q)lala  the  lower  oxygen 
saturation  of  fetal  hemoglobin  In  utero,  and  also  suggests 
that  the  fetal  oxygen  environment  Is  not  so  Inimical  or 
stressful  to  the  fetus  as  previously  iiyptheslzed.  (Author) 
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Ninety-five  patients  with  multiple  congenital  anomalies 
have  had  chromosomal  analyses  performed  on  peripheral 
blood  leucocytes.    Seventy-five  had  detectable  chromosome 
anomalies  in  this  select  group.    Chromosomal  analyses 
thus  far  are  useful  for  establishing  and  confirming 
clinical  diagnoses,  aid  In  genetic  comseling,  and  are 
useful  tools  for  probing  deeper  Into  the  causations  of 
multiple  congenital  malformations.   This  sample  of 
patients  is  biased  by  the  selective  population  referred  to 
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Walter  Reed  General  Hospital  for  consultation.   However, 
it  is  obvious  that  chromosomal  disorders  are  preent  in 
the  military  and  dependent  populations  at  tbia  time,  and 
that  although  unconunon,  they  certainly  are  not  rare. 
Radiation  may  be  Important  In  the  production  of  chromo- 
somal diseases.   It  is  Important  to  note  that  chromosomal 
abnormalities  can  be  readily  detected  In  the  dependent 
populations  of  servicemen  who  have  been  unduely  exposed 
to  more  than  background  radiation  and  diagnostic 
v- radiation  thus  far. 
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Descriptors:  («Vlsual  perception.  Astronauts),  (*Spaoe 
environmental  conditions.  Vision),  (*Visual  acuity. 
Space  flight).  Performance  (Human),  Space  navigation. 
Spacecraft  docking.  Rendezvous  spacecraft.  Lunar 
environment.  Planets,  Space  maintenance.  Acceleration, 
Vibration,  Weightlessness,  Gravity,  Pressure.  Bri^t- 
ness.  Color  vision.  Radiation  hazards.  Toxic  tolerances. 
Magnetic  fields.  Space  perception.  Sensory  deprivation. 

The  survey  is  intended  to  provide  an  overview  of  the 
status  of  our  knowledge  of  man's  probable  capabilities  and 
limitations  in  the  performance  of  visual  tasks  in  operations 
now  foreseen  as  part  of  the  space  program.   All  phases  of 
space  travel  are  considered,  from  initial  launch  throu^ 
various  inflight  tasks,  lunar  and  planetary  exploration, 
relaunch  from  an  extraterrestrial  body,  and  eventual 
return  to  earth.    Where  alternative  procedures  are  known 
to  be  possible,  as  in  spacecraft  recovery,  for  example, 
the  optional  procedures  are  considered.   The  particular 
qualities  of  the  astronaut's  subenvironment  during  various 
space  operations  may  be  of  cardinal  importance  to  his 
visual  performance;  in  those  instances  where  the  environ- 
mental factors  are  known  or  may  be  reasonably  predicted 
specific  research  has  been  adduced. 
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The  polychaete  collection  of  Hie  Pacific  Marine  Station 
presenUy  Includes  ninety  one  species  from  twenty  nine 
famlUes.   Of  this  total  ninety  species  have  been  confirmed 
by  Dr.  Olga  Hartman.   Most  of  the  collection  comes  from 
Intertidal  and  subtidal  stations  In  the  White  Gulch  area. 
Most  of  the  remainder  are  intertidal  species  from  the 
Lawson's  Flat  area,  and  a  few  species  are  from  the 
sandy  beach  or  rocky  Intertidal  at  Dillon  Beach  and  from 
Tomales  Point.   This  guide  is  Intended  to  help  In  the 
clarification  of  a  few  of  the  more  puzzling  problems  of 
Identification  with  respect  to  the  present  PMS  coUectton. 
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It  Is  by  no  means  Intended  to  be  a  key  to  Tomales  Bay 
polychaetes,  but  used  in  conjunction  with  the  Hartman 
literature,  the  two  principal  Berkeley  and  Berkeley  papers 
<1948  and  1952),  and  the  Johnson  polychaete  paper  (1897), 
this  Guide  to  Some  Tomales  Bay  Polychaetes  should  be 
helpful  in  working  with  the  present  PMS  coUection. 
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Santa  Rite  Technology,  Inc.,  Menlo  Park,  Calif. 

COMMUNICATION  WITHOUT  (CONVENTIONAL 
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Rept.  for  1  Jun  63-30  Sep  64, 

by  Robert  L.  Lucas,  John  L.  Stewart,  and  E.  James 

Kreul.   30  S^  64,  84p 

Contract  AF33  657  11591,  Proj.  4335,  Task  433506 
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Reproduction  has  been  made  from  best  available  copy. 


Descriptors:  («Speech  recognition.  Touch),  (•Touch, 
Speech  recognition),  Speech  representation, 
Transducers,  Hearing.  Sensory  perception.  Hands, 
Skin,  Vibrations.  Wiring  diagrams. 

Touch  and  vibration  sensations  accompanying  the  act  of 
speaking  provide  a  series  of  typical  afferent  neural 
signals  associated  with  speech.   These  sensations  can  be 
evoked  at  other  locatl<»s  on  the  body  by  electro-mechani- 
cal transducers.   Substitute  tactile  sensations  are  sub- 
jectively acceptable  In  lieu  of  their  real  counterparte,  and 
the  tactile  recognition  of  a  speech-form  is  accomplished 
by  association  when  artificial  'speech-tactlon'  Is 
generated  in  the  palmar  surface  of  the  hand.    Palmar 
stimulation  Is  effected  with  pulses  of  electrical  energy 
transduced  to  mechanical  form,  which  In  turn  produce 
epidermal  strain  analogous  to  the  subjectlves  tactile 
sensations  of  speech.    Real-time  speech-tactlon  is  antici- 
pated as  a  future  reality  through  the  use  of  an  analog  ear 
which  will  reduce  the  spoken  word  to  Its  primary  elements 
of  InteUiglblllty  and  construct  from  them  speech-compatible 
taction.    (Author) 
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Ohio  State  Univ.,  Columbus.    Research  Foundation. 

RESEARCH  TO  DEVELOP  METHODS  FOR  MEASURING 

THE  PROPERTIES  OF  PEfJETRANTI  FLAW  INSPECTION 

MATERULS.  |  \ 

Rept.  for  Mar  62-20  Nov  63.  ! ' 

by  Roy  B.  McCauley  and  Quentin  Vail  Winkle.    Feb  64. 
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7381,  Task  738102 

lunclasslfied  report 

Legibility  of  this  document  is  in  part  Unsatisfactory. 
Reproduction  has  been  made  from  bejdt  available  copy.     • 

Descriptors:  ('Fracture  (Mechanic*),  Metallography), 
(•Metallography,  Fracture  (Mechanics)),  Penetration, 
Liquids,  Surface  tension.  Optical  properties, 
Chromium,  Electroplating.  Fluores0ence,  Fractography, 
Viscosity,  Nickel,  Metals. 

The  work  covered  In  this  report  Is  a  oontlnuatlon  of  the 
investigations  reported  In  Parts  I,  n,  and  HI.   The  work  of 
Part  rv  was  aimed  particularly  at  measurement.    Here  the 
theoretical  studies  were  to  be  consolidated  In  such  a  man- 
ner that  the  results  of  the  prior  Investigations  could  be 
employed  to  determine  the  success  or  relative  success  of 
the  penetrant  Inspection  system  and  Its  materials.    Meas- 
urements were  made  concerning  the  luminous  emission  of 
penetrants  as  well  as  the  effect  of  the  signals  produced  by 
developers.    A  simple  photometer  was  devised  to  do  this 
task  simply  and  efficiently.    It  was  alBO  necessary  to  com- 
bine the  prior  theory  with  the  present  simple  procedure 
for  measurement.    Production  of  cracked  metel  test  speci- 
mens had  to  reach  a  final  reproducible  stage  at  which 
specific  cracked  specimens  were  selected  to  develop  the 
needs  of  the  measurement  program,    final  correlation 
proved  the  need  for  a  greatly  revised  cleaning  program 
prior  to  penetrant  testing.    At  this  point  a  standard 
cracked  plate  treatment  was  devised  including  the  pro- 
grams of  cleaning,  penetration,  and  washing  (either  by 
emulslfler  or  not)  In  a  standard  manner.    Both  parallel  and 
random  cracked  specimens  were  empQoyed. 
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Army  Missile  Command,  Redstone  Arsenal,  Ala. 
MECHANICAL  BEHAVIOR  OF  NORMALIZED  COLD- 
DRAWN  AISI  4340  STEEL  UNDER  BlAXlAL  STRESS  AND 
RAPID  HEATING, 
by  C.  W.  Austin,  Jr.    16  Jul  64.  99p 
Prols.  1B242104D226,  1A024401A110 
AMC-RA  RR-TR64  13 

Unclasslfled  report 

Legibility  of  this  document  is  in  part  ^satisfactory. 
Reproduction  has  been  made  from  heart,  available  copy. 

Descriptors:  (♦Steel.  Deformation).  |^ Deformation,  Steel), 
Heat  treatment.  Cold  working.  Stresses.  Loading  (Mechanic 
Test  equipment,  Test  methods.  Pipes.  Mathematical 
analysis.  Rocket  cases.  || 

This  report  presents  a  description  of  test  apparatus  and 
experimental  procedures  for  the  determination  of  the  biaxial 
deformation  behavior  of  metallic  materials  under  rapid 
heating  conditions.    The  results  of  tests  on  tubular  test 
qteoimens  of  normalised  cold-drawn  AISI  4340  steel 
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dubjected  to  uniaxial  tension  and  to  tension-tension  (axial: 
tangential)  biaxial  stress  ratios  of  2:1,  1:1,  and  1:2  are 
given.   In  general,  increasing  the  heating  rate  delays 
specific  amounts  of  plastic  deformation  to  higher  tenq>er- 
atures  for  biaxial  stress  ratios  of  1:0,  1:1,  and  1:2,  but 
has  little  influence  on  the  temperatures  at  which  plastic 
deformation  occurs  for  the  2:1  biaxial  stress  ratio.   The 
deformation  behavior  for  the  1:1  and  1:2  stress  ratios  may 
be  predicted  from  uniaxial  test  date  for  plastic  strains  up 
to  2  percent  w*lle  that  for  the  2:1  biaxial  stress  ratio  may 
be  predicted  only  for  plastic  strains  of  less  than  0.5 
percent,   (Author) 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright -Patterson  AFB,  Ohio. 

BEHAVIOR  OF  STEEL  DURING  PULSATING  LOADING 

BEYOND  THE  LIMIT  OF  FLUTOITY, 

by  T.  Sh.  Chemls.   23  Dec  63,  19p 

FTD  MT63  157,  TT  64  71457 

Unclassified  report 

Edited  machine  trans,  of  A  kademiya   N  auk  Kazakhskol 
SSR,  Alma  Ate.   Izvestlya.   Serlya  Matematlkl  1  Mekhanlkl, 
1962,  no.  10(14)  p.  98-105.    Legibility  of  this  document  Is  In 
part  unsatisfactory.    ReproductlCMi  has  been  made  from 
best  available  copy.    A  portion  of  the  original  document 
contains  fine  detail  which  may  make  reading  of  photocopy 
difficult. 

Descriptors:  (^SteeJ,  Deformation),  (*Loadlng  (Mechanics), 
Steel).  Vibration.  Frequency,  Plasticity,  Creep. 

Pulsating  loading  significantly  Increases  the  deformability 
of  materials.    A  pulsating  load  significantly  lowers  the 
forces  necessary  for  deformation  of  materials.    Frequency 
has  an  Influence  on  the  magnitude  of  deformability  of  steel. 
Deformability  of  steel  depends  both  on  the  composition  of 
the  material,  and  also  on  Ite  original  structure. 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 

Wrlgjit- Patterson  AFB.  Ohio. 

STRESS-RUPTURE  STRENGTH  OF  STEEL  IN  UQUID 

SODIUM  CONTAINDJG  OXYGEN, 

by  V.  L  Nlkitin.    6  Dec  63,  14p 

FTD  MT63  146;  TT  64  71458 

Unclassified  report 

Edited  machine  trans,  of  Flzika  Metallov  i 
MetaUovedenle  (USSR)  1962,  v.  14,  no.  4,  p.  613-617. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  cc^. 

Descriptors:  (•Steel,  Loading  (Mechanics)),  (•Loading 
(Mechanics).  Steel),  Stresses,  R»q)ture,  Chromium^ 
aUoys,  Nickel  alloys,  Austenlte,  Maraging  steels. 
Air,  Sodium,  Liquid  metals,  Creep,  Corroaion, 
Temperature,  Oxygen,  Microstructure. 

Resulte  of  testing  chromium-nickel  austenltic  steel  for 
stress-rupture  strength  at  700  degrees  in  air  and  in 
sodium,  containing  0.01  and  0.25  weight  %  02  are 
presented.   The  lowering  of  time  prior  to  the  nature  and 
increase  in  rate  of  creep  of  steel  in  sodium  with  0.25%  02 
in  comparision  with  an  air  medium  is  fixed.   The  observed 
effects  are  explained  by  corrosive  and  absorptive  effect 
of  ihe  medium. 
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Southern  Research  Inat.,  Blrmingfaam,  Ala. 
MECHANICAL  AND  PHYSICAL  PROPERTIES  OF  TZM 
MOLYBDENUM  ALLOY  SHEET  OF  TUNGSTEN  SHEET. 
Quarterly  progress  rept.  no.  7,  1  May-31  Aug  64, 
by  Clifford  L.  Dotson  and  P.  G.  Adams.  30  Sep  64, 
46p   SRIB-6985-1479-VU 
Contract  N600  19  59530 

Unclassified  report 

Descriptors:  (*Molybdenuni  alloys.  Mechanical  proper- 
ties). Sheets,  Titanium  alloys.  Zirconium  alloys, 
Carbon  alloys.  Tensile  properties,  Physical  properties, 
Recrystallization,  Brittleness,  Ductility,  Transition 
temperature.  Thickness. 

Tensile  tests  were  conducted  on  recrystallized  0.060  in. 
and  0.100  in.  tungsten  sheet  from  room  temperature  up  up  to 
3500F.   Notched-  and  unnotched-tensile  tests  were  con- 
ducted on  the  0.060  in.  tungsten  sheet  in  the  optimum  and 
recrystallized  conditions  at  moderately  elevated  tempera- 
tures (900F  and  below)  to  determine  the  notched-tensile, 
brittle-ductile  transition  temperature.   Tensile  tests  were 
conducted  on  recrystallized  0.060  in.  and  0.100  in.  tung- 
sten sheet  from  room  temperature  up  to  3500  F.   Notched- 
and  unnotched-  tensile  tests  were  conducted  on  the  0.060 
in.  tungsten  sheet  in  the  optimum  and  recrystallized  con- 
ditions at  moderately  elevated  temperatures  (900  F  and 
below)  to  determine  the  notched-tensUe,  brittle-ductile 
transition  temperature.   Tensile  tests  were  completed  on 
the  0.020  in.,  0.040  in.  and  0.060  in.  TZM  temperatures 
for  these  tests  ranged  from  room  temperattu^  to  3000F. 
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Battelle  Memorial  Inst.,  Columbus,  Ohio. 
DEFENSE  METALS  INFORMATION  CENTER 
SELECTED  ACCESSIONS, 
comp.  by  Mary  F.  Banks.  Sep  64,  51p 
Contract  AF33  615  1121,  Proj.  8975 

Unclassified  report 

Descriptors:  (*Metals.  Bibliographies),  (♦Bibliogra- 
phies, Metals),  Indexes,  Metallography,  Alloys,  Alka- 
line earth  metals.  Aluminum,  Transition  elements. 
Refractory  metals.  Non-metals,  Coatings,  Composite 
materials.  Metallurgy,  Steels,  Cobalt  alloys.  Nickel 
alloys.  Stainless  steel.  Beryllium,  Titanium.  Magne- 
sium, Graphite,  Carbon,  Refractory  materials.  Ceramic 
materials.  Chromium,  Vanadium,  Platinum. 

The  'DMIC  Selected  Accessions'  Is  a  current  listing  of 
selected  documents  and  journal  articles  in  an  al>stracted 
form  on  subjects  within  the  technical  scope  of  the 
Defense  Metals  Information  Center  (DMIC).    It  does  not 
include  restricted  documents  received  by  DMIC ,  such  as 
Government  classified  reports,  many  of  the  progress 
reports  issued  to  Government  agencies,  or  company 
proprietary  reports.   It  is  published  to  supply  current 
information  and  to  provide  an  awareness  of  technical- 
information  sources  to  Government  contractors  and 
sutKontractors.    Topics  include:  High-strength  alloys, 
light  metals,  nonmetallics.  refractory  metals.  Coat- 
ings, applications,  and  Composites. 
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Defense  Metals  Information  Center,  Columbus,  Ohio 
REVIEW  OF  RECENT  DEVELOPMENTS  IN  THE  TECH- 
NOLOGY OF  HIGH-STRENGTH  STAINLESS  STEELS. 


Rept.  for  1  Jan-31  Mar  61, 

by  D.  A.  Roberts.    14  Apr  61.  6p   DMIC-M-99 

Contract  AF33  616  7747 

PB  161  249 

Unclassified  report 

Descriptors:  (•Stainless  steel,  Metallurgy),  Steel. 
Alloys.  Manganese  alloys.  Aluminum  alloys.  Nickel 
alloys.  Vanadium  alloys.  Carbon  alloys,  Chromium 
alloys.  Molybdenum  alloys.  Tungsten  alloys.  Loading 
(Mechanics).  Rupture,  Stresses,  Tensile  properties. 
Fatigue  (Mechanics).  Ductility. 

Research  and  development  in  the  field  of  high-strei^^ 
stainless  steels  appears  to  be  directed  along  two  princi- 
pal paths:    (1)  the  development  of  alloys  with  improved 
strength  properties  and  (2)  the  accumulation  of  Information 
on  the  properties  and  physical  metallurgy  of  existing  alloys 
so  that  they  may  be  used  more  effectively.    By  and  large, 
the  development  of  new  alloys  Is  being  carried  out  by  the 
stainless-steel  producers ,  while  the  accumulation  of 
property  data  for  the  most  part  Is  being  undertaken  on 
Government  contracts.    (Author) 
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Alloyd  Research  Corp..  Watertown,  Mass. 

RESEARCH  ON  THE  PROBLEM  OF  DUCTILITY  IN 

BERYLLIUM. 

F>rogre3s  rept.  no.  2, 

by  Joseph  S.  Lukesh.  Jan  58,  18p 

Contract  AF33  616  5300  ' 

Unclassified  report 

Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Beryllium.  Refining  (Metallurgy).  ' 

(♦Refining  (Metallurgy).  Beryllium).  Ductility. 
Purification,  Reduction  (Chemistry),  Halldes, 
Furnaces.  Induction  heating,  Zone  melting.  Evaporation, 
Vacuum  apparatus.  Electron  beams.  Corrosion. 
Silver.  Chlorine.  Chemical  reactions.  Silver  conqwunds. 
Chlorides,  Valves.  Sodium,  Distillation.        -. 

The  rate  of  corrosion  of  sliver  by  dry  chlorine  at  600C 
and  one  atmosphere  pressure  was  determined  to  be  about 
one-thousandth  of  an  Inch  in  one  hundred  hours,  a  figure 
sufficiently  low  to  make  the  use  of  sliver  apparatus  In 
the  halide  reduction  process  entirely  feasible.   Several 
models  of  silver  chloride  valves  were  constructed  and 
tested.    Difficulties  In  operation  rendered  this  type  valve 
Impractical,  and  It  was  decided  to  control  the  flow  of 
reactant  vapors  by  adjusting  helium  pressure.    An  experi- 
ment has  been  designed  and  equipment  assembled  to  study 
Che  chlorination  reaction  of  beryllium  with  respect  to 
required  flow  rates  of  gases  and  the  nature  of  the  conden- 
sate.   An  induction  furnace  has  been  designed  and  con- 
structed for  the  zone-refining  of  commercial  grade 
beryllium,  and  construction  of  the  electron-beam  equipment 
for  ultra-high  vacuum  zone-refining  Initiated.    (Author) 
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High  Temperature  Materials  Lab.,  Mass.  Inst  of 

Tech.,  Cambridge. 

INVESTIGATION  OF  THE  STRENGTHENING 

MECHANISMS  OF  DISPERSION  STRENGTHENED 

ALLOYS. 

Rept.  for  1  Feb  63-29  Feb  64, 
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Reproduction  has  been  made  from  bf  tt  available  copy. 

Descriptors:  (*Nickel  alloys.  Dispersion  hardening), 
(♦Alloys,  Dispersion  hardening),  (♦Dispersion  harden- 
ing, AUoys),  (♦Copper  alloys.  Dispersion  hardening). 
Carbides.  Titanium  alloys.  Carbon  alloys.  Boron 
alloys.  Powder  metallurgy,  Electron  microscopy.  Re- 
fractory materials.  Oxides.  Aluminum  compounds. 
Borides.  Aging  (Materials),  Tensile  properties. 
Aluminum  alloys.  Strain  (MechaniceJ,  Oxidation, 
Microstructure.  Titanium  compounifa. 

In  an  effort  to  produce  dispersion-strengthened  alloys 
with  more  versatile  strength  properties  than  those  re- 
ported for  oxide  dispersion  strengthened  systems,  the 
systems  Nl-TiC  and  Ni-TiB2  were  studied.    Diffusion 
couples  of  dilute  alloys  of  Nl-C  and  Nl-Ti  as  well  as  of 
Ni-B  and  Ni-Ti  were  studied  to  determine  the  conditions 
necessary  for  the  formation  of  a  fine  dispersion  of  TIC 
and  TiB2  in  nickeL   TiB2  was  found  to  be  unsuitable  for 
this  type  of  i4>pllcation.   Nickel-base  alloys  with  a  dis- 
persion of  TIC  were  prepared  by  sevtaral  powder  metal- 
hirgical  techniques  as  well  as  by  internal  carburlzation 
of  Ni-Tl  chips.   The  mechanical  prop«rties  of  these  alloys 
were  studied  at  room  temperature  and  815C  and  a  com- 
parison made  with  the  properties  of  <:onventional  alloys 
reported  for  these  temperatures.   Transmission  electron 
microscopy  was  used  to  study  the  elastic  strain  fields 
associated  with  dispersoid  particles  In  the  Ni-A1203 
and  CU-A1203  systems,  prepared  by  internal  oxidation. 
(Author)  ^ 
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Allegheny  Ludlum  Steel  Corp..  Bracken  ridge.  Pa. 
TANTALUM  ALLOY  TUBING  DEVELOPMENT 
PROGRAM.  ■ 

Interim  technical  engineering  rept.  »> 
15  Jul  64,  ^ 

by   F.  S.  Turner.   Aug  64.  60p 
Contract  AF33  657  11261 
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Descriptors:  (♦Extrusion,  Tantalum  alloys),  (♦Tantalum 
alloys.  Pipes),  (♦Pipes.  TanUlum  alloys).  Presses 
(Machinery),  Tungsten  aUoys,  Carboa  alloys.  Hafnium 
alloys.  Dies,  Mandrels.  Machine  tool$.  Microstructure. 

Data  obtained  from  the  Initial  breakddwn  extrusion  of 
the  T-222  alloy  are  presented.    The  extrusion  to 
2.060-lnch  O.D.  by  1.440-inch  I.D.  tuba  hollow  of  both 
the  Ta-lOW  and  T-222  alloys  has  been  achieved  from  a 
5-inch  liner  on  a  2.200-ton  press.    Extrusion  data  and 
photographs  of  the  tube  hollows  in  the  as-extruded  con- 
dition are  presented.   The  T-222  alloy  proved  to  be  the 
stiffer  and  more  difficult  to  extrude.   |(|\utbor) 

I 
AD-606  552  Div.    17.  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Army  Missile  Command.  Redstone  Arjaenal,  Ala. 

ROTATING  BEAM  FATIGUE  AND  CORROSION 
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by  Clarence  W.  /.ustln. 
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Descriptors:  (♦Aluminum  alloys.  Fatigue  (Mechanics), 
(♦Magnesium  alloys,  Fatigue  (Mechanics)),  (♦Fatigue 
(Mechanics),  Beams  (Structural)),  (♦Corrosion. 
Stresses),  Sea  water.  Rotation.  Loading  (Mechanics)^ 
Failure  (Mechanics),  Experimental  data. 

The  S-N  curves  Indicate  that  the  materials  In  order  of 
decreasing  fatigue  resistance  at  all  stress  levels  are: 
2014-T6.  2024-T4.  5086-H34.  5052-H34,  5052-H32.  and 
AZ  31B.   The  fatigue  resistance  of  the  heat  treated  alumi- 
num alloys.  2014-T6  and  2024-T4.  is  much  superior  to  the 
fatigue  resistance  of  the  strain  hardened  alloys,  5086-H34 
5052-H34,  and  5052-H32.    The  S-N  curves  for  the  corrosion 
fatigue  tests  indicate  that  the  materials  in  order  of  decreas- 
ing corrosion  fatigue  resistance  at  stresses  up  to  150 
percent  of  their  endurance  Umits  are:  5086-H34.  5052-H34 
2024-T4.  2014-T6,  5052-H32.  and  AZ  31B.   In  this  stress    ' 
range,  5086-H34  aluminum  is  much  superior  to  the  other 
materials.    At  stresses  above  150  percent  of  their  endur- 
ance limits,  the  materials  in  order  of  decreasing  corrosion 
fatigue  resistance  are:  2014T6.  2024T4.  5086-H34 
5052-H34.  5052-H32.  and  AZ  31B.    The  corrosion  fatigue 
resistance  of  AZ  31B  was  very  poor  at  all  stresses. 
(Author) 
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In  an  effort  to  extend  the  useful  thermocouple  range  to 
2500  C  and  beyond,  investigations  have  been  conducted  in 
the  use  of  refractory  metal  wires  as  thermocoiqjle  legs. 
To  determine  the  feasibility  of  employing  tungsten  and  tung- 
sten-rhenium alloys  in  selected  environments,  both  ex- 
posed bead  and  preformed  tantalum-sheathed  thermo- 
co*^)Ies  were  studied.   A  series  of  thermal  stability  tests 
have  been  conducted  at  temperatures  \ip  to  1400  C,  as  well 
as  a  very  high  temperature  test  at  2400  C.   Both  WAV  26% 
Re  and  W  5%  Re/W  26%  Re  thermocouples  were  tested  in  a 
reduced  presisure  carbon-argon  atmosphere.   A  comparison 
was  made  of  the  electromotive  force  obtained  and  that 
predicted  by  the  standard  pubUshed  data.    Analysis  of  the 
findings  indicates  that  thermal  cycling  can  effect  a  2.5% 
increase  in  emf  output;  furthermore,  the  use  of  thoria 
insulators  limits  the  maximum  useful  temperature  of  the 
thermocoi5)les  to  2300  C.   The  effectiveness  of  the  tantalum 
^ath  is  discussed,  as  well  as  the  comparative  capabiUties 
of  the  preformed  and  e}qx>sed  bead  thermocouples  of  both 
the  W/W  26%  Re  and  W  5%  Re/W  26%  Re  types.    (Author) 
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A  series  of  tests  were  conducted  to  determine  the  effect 
of  aging  temperature  and  time  on  the  mechanical  properties 
of  titanium  alloy  6Al-6V-2Sn.    The  aging  temperature  were 
varied  from  900  F  to  1100  F  and  the  aging  time  at  each 
temperature  varied  from  4  to  32  hours.    The  solution 
temperatures  and  time  were  held  constant.    The  results 
show  that  in  general,  as  aging  temperature  and/or  aging 
time  Increases,  yield  and  tensile  strengths  decrease,  while 
elongation,  reduction  of  area,  and  Charpy  V-notch  impact 
strength  increase.    (Author) 
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The  projects  reported  in  this  volume  are  primarily 
concerned  with  effects  of  grain  size  and  purity  of 
beryllium.   Section  n  describes  the  efforts  to  produce 
the  purest  beryllium  possible  by  double  vacuum  distill- 
ation.  The  distilled  beryllium  when  converted  to  powder 
and  subsequently  extruded  exhibited  greater  bend 
ductility  than  any  of  the  other  forms  of  less  pure  beryl- 
lium utilized  in  the  evaluation.   In  Section  m,  the  work 
involves  the  evaluation  of  the  ductility  and  critical 
resolved  shear  stress  for  basal  slip  of  cast  single 
crystals  of  Pechiney  SR  grade  and  single  distilled  beryl- 
lium.  The  data  were  compared  with  previous  work  on 
cast  commercial  grade  and  zone-refUied  single  crystals. 
Sections  rv  and  V  were  aimed  at  achieving  finer  grain 
size  powder,  while  minimizing  contamination,  than  had 
ever  been  produced.   In  Section  IV,  the  powder  of  particle 
sizes  less  than  5  microns  was  produced  by  Improved 
attritioning  methods.   Section  V  reports  the  attainment 
of  powder  sizes  of  approximately  300  angstroms  by 
evaporation  and  condensation.   Section  VI  was  concerned 


with  the  consolidation  and  evaluation  of  powders  produced 
in  Section  V.   The  hot  pressed  powder  had  exceptionally 
high  hardness  and  was  very  brittle,  prohibiting  the 
preparation  of  mechanical  test  specimens.  (Author) 
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Glide  dislocations  in  beryllium  specimens  were  studied  by 
direct  observation  with  an  electron  microscope.   Glide 
dislocations  in  beryllium  are  strongly  hindered  in  their 
movements  and  are  often  pinned  by  lattice  Imperfections 
and  larger  precipitate  particles,  especially  in  beryllium 
of  commercial  purity.    Dislocation  tangles  have  been  ob- 
served In  deformed  Pechiney  flake  beryllium  and  in  crys- 
tals of  commercial  purity,  the  presence  of  round  as  well 
as  elongated  prismatic  dislocation  loops  is  In  evidence. 
Dislocations  of  different  slip  systems  may  react  to  form 
incipient  networks.   In  specimens  where  dislocation  pin- 
ning is  less  pronounced,  dislocations  have  a  tendency  to 
align  themselves  along  crystallographic  directions.   In 
high  purity  tensile  specimens,  dislocation  bundles  of  high 
density  are  found  to  lie  In  the  basal  plane  in  a  (1100)  direc- 
tion perpendicular  to  the  principal  glide  direction.    Many 
of  these  dislocations  are  dlpoles.   It  is  found  that  most 
dislocation  reactions  are  confined  to  relatively  thin  glide 
packets  parallel  to  the  basal  plane.    Rarely  have  disloca- 
tion motions  been  observed  under  the  stress  created  by  a 
high-intensity  electron  beam  in  the  microscope.    A  high 
Peierls-Nabarro  force  as  well  as  high  stacking  fault 
energy  in  beryllium  is  concluded.   An  inference  is  drawn 
with  regard  to  the  brittleness  problem  of  beryllium. 
(Author) 
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The  results  of  study  of  the  Initial  stages  of  oxidation  of 
molytxienum  at  temperatures  less  than  lOOOK  are  quite 


simtUr  to  tbose  obtained  for  tungsteit  and  tantalum  in 
earlier  studies.    A  high-voltage  D  C  pulsing  unit  has 
enabled  uninterrupted  elevated  temperature  observation 
of  the  reaction  of  oxygen  with  molybdenum.    The  temper- 
ature range  studied  is  300  -  lOOOK.   Although  the  utilization 
of  this  technique  is  in  the  preliminary  stages,  it  is  certain 
to  enhance  the  versatility  of  field  emission  microscopy 
in  the  stu^y  of  gas -metal  reactions.   This  technique  will 
be  utilized  in  this  laboratory  as  a  major  approach  in  the 
study  of  Initial  stages  of  oxidation  of  metals  at  temperatures 
less  than  lOOOK.    The  effect  of  nonoxidlzing  gases,  present 
as  impurities  in  the  oxidizing  atmosptere,  in  altering  the 
reaction  kinetics  has  been  studied  further.    In  order  to 
determine  the  extent  of  the  effect  fully,  a  mass  spectrom- 
eter will  be  used  to  determine  the  concentration  of  gases 
present  in  the  oxidizing  chamber. 
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This  report  describes  work  on  produclag  dispersion 
strengthened  oof^r  alloys  using  meltlag  and  casting  tech- 
niques as  opposed  to  more  cooventionslly  used  powder 
metallurgy  techniques.   Two  methods  of  approach  are 
described.  One  method  produces  copper-thorium  boride 
alloys  by  liquid  phase  precipitaUon.   Cu-2%  ThB4  alloys 
produced  by  this  technique  show  10  to  80%  improved  tensile 
properties,  two-to-three  orders  of  mapiitude  in;proved 
creep  and  stress-nq)ture  properties  together  with  a  2  to 
10%  increase  in  electrical  resistivity.   The  second  method 
produces  a  copper-aluminum  oxide  alloy  by  a  solid  state 
diffusion  reaction  foUowlng  melting  and  casting.   The 
precipitate  formed  is  extremely  fine,  resisting  recrys- 
tsllltatlon  at  lOOOC  for  24  hours.   (Autbor) 
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An  annotated  bibliography  is  given  on  light  metals, 
refractory  metals,  high-strength  alloys,  rare  earth 
metals,  nonmetalllc  refractories,  and  composites. 
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Gold  films  deposited  by  evaporation  onto  amorphous 
substrates  at  a  wide  variety  of  temperatures  were  ex- 
amined by  x-ray  and  electron-reflection  diffraction,  as 
well  as  by  resistivity  measurements.   It  was  found  that: 
(a)  the  (111)  texture  predominates  at  all  deposition  tem- 
peratures and  appears  almost  exclusively  between  370  and 
500C;    (b)  the  hexagonal  partial  structure,  first  noted  by 
others  in  cold-worked  bulk  gold,  appears  In  electron  dif- 
fraction in  this  temperature  range,  along  with  the  for- 
bidden (110)  reflection;  (c)  the  deposition  process  Introduces 
large  concentrations  of  vacancies,  which  cluster  under 
annealing  into  quite  stable  complexes.   A  large  observed 
increase  in  resistivity  and  a  contraction  of  the  lattice  as 
measured  by  x-ray  diffraction  are  related  to  these 
vacancies.    (Autbor) 
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PERT  (Program  Evaluation  and  Review  Technique)  is  a 
management  technique  that  utiUzes  the  concept  of  time- 
based  network  program  planning.    AFSC  recognized  the 
value  of  PERT  for  application  on  critical  or  complex 
wei^mns  systems  and  projects  and,  in  the  past  two  years 
has  become  its  largest  user.   Now,  the  basic  techniques 
are  to  be  extended  to  include  cost  and  other  selected 
management  parameters.   However,  since  PERT  is  not 
an  end  in  itself  in  spite  of  publicity  accorded  it,  this 
system  must  be  seen  in  perspective  as  only  one  of  numer- 
ous techniques  used  in  management  of  AFSC  programs. 
This  plan  considers  this  throughout  the  management  and 
development  activities  which  are  described  in  it. 
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The  Theory  of  Stochastic  Duels  is  extended  by  consider- 
ing the  distribution  of  time-to-completion  of  the  funda- 
mental duel.   The  model  has  fixed  kill  probabilities  and 
either  random  or  fixed  time  between  rounds  fired.   Time- 
limitation  is  included.   ^)ecial  cases  and  examples  are 
worked  out.   Clearly,  the  time-duration  of  combat  has  both 
tactical  and  logistic  implications  for  the  decision-maker. 
(Author) 
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From  a  political  viewpoint,  this  editorial  is  an  e;qx>sltloa 
of  the  current  Soviet  view  on  the  causes  and  results  of 
World  War  Two.    From  a  military  viewpoint  the  editorial 
contains  a  number  of  interesting  points  for  a  Western 
reader:  (1)  Some  indications  of  the  weakness  in  Soviet 
military  thinking  and  planning  in  the  pre- World  War  Two 
Period:  (2)  An  enumeration  of  problems  In  the  area  of 
strategy  and  tactics  to  which  Soviet  planners  are  called 
upon  to  devote  their  attention  if  they  are  to  be  prepared  for 
future  emergencies:  (3)  A  discussion  of  factors,  operative 
In  the  current  international  framework  and  now  in  evidence, 
which  constitute  long-range  warning  signs  of  possible  war 
in  the  future.  (Translator) 
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Two  articles  from  the  Soviet  military  press  which  treat 
some  major  problems  of  Soviet  military  thought  in  un- 
usually comprehensive  and  systematic  fashion  are  pre- 
sented.  The  first,  entitled  'Soviet  MiliUry  Science  on  the 
Character  of  Contemporary  War,'  by  Colonel  L  3.  Bar*, 
was  published  in  the  June  1958  (No.  6)  issue  of  Military 
Herald,  the  Defense  Ministry  monthly  which  deals  chiefly 
with  problems  of  ground  force  officers.   The  second, 
entitled  'On  the  Basic  Factors  Determining  the  Course  and 
Outcome  of  War,'  by  Colonel  I.  Korotkov,  was  published  in 
the  Air  Force  daily,  Soviet  Aviation,  on  August  12,  1958. 
The  Military  Herald  article  draws  together  and  provides  a 
theoretical  framework  for  views  on  the  character  of  a 
future  war  expressed  piecemeal  by  other  Soviet  authors  in 
the  past.    The  conceptual  framework  of  the  discussion  is 
embodied  in  the  context  of  an  attack  on  the  historical 
indetermlnism  of  Clausewltz's  theory  of  wars. 
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Physical  properties.  Tests,  Tables^  Models  (Simulations), 
Design,  Systems  engineering. 

Tha  report  describes  the  development  of  a  System 
Analysis  Model  (SAM)  utilizing  equipment  characteristics 
and  maintenance  environments  of  Air  Force  equipments, 
which  provides  a  guide  for  technical  writers  in  the  selection 
of  the  most  efficient  fault  Isolation  presentations  for  current 
and  R  and  D  systems.   From  this  model,  three  character- 
istics which  affect  the  efficiency  of  fault  isolation  presen- 
tation formats  were  selected  for  experimental  manipulaticm 
and  evaluation.   These  characteristics:  (1)  type  of  circuitry, 
(2)  type  of  Indicators,  and  (3)  system  complexity  were 
used  to  evaluate  the  relative  efficiency,  in  terms  of 
performance  accuracy  and  time,  of  three  fault  Isolation 
presentation  formats:  (1)  standard  schematics,  (2)  data 
flow  diagrams,  and  (3)  procedurallzed  Instructions.   Their 
nonsignificant  differences  suggest  that  the  criterion  for 
choosing  between  standard  schematlos  and  data  flow 
diagrams  would  be  the  cost  of  development  when  dealing 
with  equipments  with  similar  characteristics.   Significantly, 
procedurallzed  instructions  were  found  to  be  more  efficient 
than  the  other  two  formats.    (Author) 
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GENERALIZED  ANALYSIS  OF  AERlAt  CAMPAENS 

AGAINST  STRATEGIC  TARGETS, 

by  R.  Schamberg.    9  May  57,  39p   P-tl017 

Unclassified  report 

Presented  at  the  Annual  Meeting  of  tli#  Operations 
Research  Society  of  America  (5th),  9-10  May  57.    Leg- 
ibility of  this  document  Is  In  part  unsatisfactory.   Re- 
production will  be  made  from  best  available  oe^y. 

Descriptors:  (•Symposia.  Strategic  bombing),  (♦Strategic 
bombing.  Aerial  warfare),  ('Aerial  warfare.  Strategic 
bombing).  Strategic  warfare.  Targets,  Costs,  Aircraft, 
Weapons,  Defense  systems.  Equations,  Aviation  personnel. 

An  analytic  technique  is  described  fof  direct  determination 
of  the  outcome  of  optimal  aerial  bombing  or  reconnaissance 
campaigns  against  strategic  targets,  without  the  customary 
laborious  exploration  of  vartaUons  in  attack  strategy.   The 
scope  of  this  analysis  permits  wide  latitude  in  tiie  nature  of 
the  strategic  campaign  and  its  environment,  including  the 
following:    the  criterion  defining  an  optimum  campaign  may 
be  that  of  minimum  cost,  or  minimum  air  crew  loss  for  a 
fixed  level  of  target  destruction,  with  or  without  additional 
constraints  such  as  specified  maximum  campaign  duration; 
aircraft  tosses  may  be  due  to  enemy  area  and  local  defenses, 
non-combat  causes,  or  due  to  destruction  while  on  their  own 
base.   Several  examples  are  used  to  Illustrate  how  the 
analytic  method  presented  here  leads  to  a  better  under- 
standing of  the  significant  features  of  strategic  campaigns, 
and  their  sensitivity  to  variations  In  assumptions,  than  can 
be  gleaned  from  an  essentially  empirioal  study  of  many 
individual  campaigns.   (Author) 
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Descriptors:  (*Mobllizatkm,  Review^,  (*Revlews, 
MobiUzatlon),  (•Economics,  Warfare),  Mobilisation, 
Deterrence,  Nuclear  warfare.  Cold  w»r.  Political  science. 
Sociology. 


Professor  Knorr  finds  contemporary  relevance  In  the 
notion  of  mobilizable  war  potential,  and  devotes  ninety-odd 
per  cent  of  his  pages  to  the  case,  typified  by  World  War  n, 
in  which  a  nation  has  an  opportunity  to  mobilize  its  strength 
fully  after  hostilities  have  begun.     He  deals  lucidly  and 
sensibly  with  this  contingency,  and  can  Justly  claim  achieve- 
ment of  his  objective:   (1)  a  synthesis  of  the  extensive  post- 
World  War  II  literature  on  economic  mobilization  which 
(2)  incorporates  political  and  sociological  insights  bearing 
upoD  toe  will  and  the  ability  to  organize  for  fighting. 
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DEFENSE  EXPERIMENTS, 
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Descriptors:  (*Systems  engineering.  Air  defense  command), 
(•Symposia,  Human  engineering),  (*Air  defense  command. 
Operations  research).  Performance  (Human),  Learning, 
Behavior,  Simulation,  Air  force  personnel.  Defense 
systems.  Warning  systems.  Leadership,  Motivation, 
Tracking,  Adjustment  (Psychology). 

The  desired  performance  of  complex  systems  can  be 
realized  only  through  designing  and  managing  them  for 
operational  flexlbUity.   This  can  be  done  by  harnessing  the 
learning  ability  of  men  in  organizations.    Conditions  for 
encouraging  men  to  adapt  system's  resources  to  most 
efficient  use  follow  from  the  organism  analogy— a  key 
notion  for  explaining  the  behavior  of  the  four  crews  studied. 
In  addition,  the  simulation  techniques  devetoped  in  the 
course  of  the  research  provide  a  means  for  continued 
•head-on'  attacks  on  a  crucial  problem  of  the  present  day— 
ttat  of  better  understanding  of  the  adapUtion  process  in 
organizations,  so  that  it  can  be  used  and  controlled.   The 
paper  is  in  the  form  of  a  report  of  a  scientific  search. 
The  story  of  experimental  mistakes,  modifications  in 
method,  and  successive  insights  is  presented  to  convey  the 
essence  of  an  ambitious  investigation  at  the  frontier  of 
knowledge  where  the  terrain  is  not  weU-mapped  and  the 
research  tools  are  being  developed  as  needed.   (Author) 
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Descriptors:   (♦Weapons.  Budgets),  (•Logistics.  Budgets), 
Aircraft.  Maintenance.  Management  engineering. 
Inventory  control.  Economics,  Air  foit;e  budgets. 

The  paper  discusses  the  trade-offs  which  are  always 
made  —  ImpllciUy  or  expliciUy  ~  between  in- 
vesting in  a  weapon  and  in  its  logistics  support.   The 
Importance  of  some  weU-known  general  relationships 
are  considered:  (1)  A  we^»ns  system,  its  supply  support, 
and  its  maintenance  support  are  all  one  package  and  for 
many  management  purposes  should  be  considered  together. 
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(2)  The  number  of  operatlonally-reacly  aircraft  sometimes 
may  possibly  be  Increased  more  economically  by  devoting 
additional  resources  to  supply  or  maintenance  support 
rather  than  by  buying  additional  units  of  the  end  item. 

(3)  Similarly,  shifting  resources  between  supply  and 
maintenance  could  be  a  means  of  increasing  the  operation- 
ally ready  inventory.    (4)  In  managing  a  weapon.  Standards 
should  not  be  set  for  one  logistics  activity  without  regard 
to  the  others.    For  example,  w^th  a  fixed  budget,  an  effort 
to  reduce  the  AOCP  rate  too  far  may  so  Impinge  on 
maintenance  resources  as  to  reduce  the  number  of  opera- 
tionally ready  weapons.   The  opposite  is  also  possible. 
(Author) 
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A  portion  of  the  original  document  contains  fine  detail 
wUch  may  make  reading  of  photocopy  difficult. 

Descriptors:  (^Strategic  air  command.  Control  systems), 
(♦Control  systems,  Strategic  air  command).  Test  methods, 
Simulators,  Training,  Air  force  personnel.  Air  force 
systems  command.  Air  defense  command,  Data  trans- 
mission systems.  Data  processing  systems,  Programming 
(Computers),  Management  engineering.  Defense  systems, 
Display  systems,  Systems  engineering,  Conununications 
systems. 

Information  is  presented  concerning  each  Milestone 
established  In  the  465L  System  Test  Plan.   The  Milestone 
information  is  organized  generically  by  Centrals  and  other 
descriptive  titles  for  activities  of  similar  scope.    These,  in 
turn,  are  consolidated  according  to  subsystem  and  com- 
parable collective  designations.    Testing  not  attributable 
to  the  465L  System  Test  Plan  Milestones  are  reported  in 
paragraphs  associated  with  their  related  test  activities. 
The  System  Test  FaciUty  (STF)  located  at  the  Contractor's 
Project  Headquarters  supported  demonstrations,  special 
tests  and  training,    ^jecific  activities  reported  for  the 
STF  included  continuation  of  RFI  testing  to  determine  the 
effectiveness  of  Circuit  Card  Suppressors  and  Signal/Power 
Line  Filters,  updating  the  three  production  RCC's  in  com- 
pliance with  the  approved  Baseline  Configuration,  and  the 
conduct  of  validation  tests  on  the  D-35  Drawer  Tester. 
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INVENTORIES, 

by  James  W.  Petersen  and  Wilbur  Steger.   31  Oct  57, 
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Descriptors:  (*Inventory  contitd,  Obaoleacence  theory), 
(*Obeolescence  theory.  Inventory  control),  (* Airframes, 
Inventory  control).  Air  force  procurement.  Economics, 
Logistics,  Management  engineering,  ^are  parts. 

This  study  Is  an  attempt  to  provide  part  of  the  informa- 
tion needed  to  assess  the  costs  of  holding  a  spares  in- 


ventory, namely,  the  cost  of  airframe  Inventory  which 
becomes  obsolete  as  a  result  of  design  changes.   Such 
information,  for  example,  would  be  extremely  useful  in 
determining  a  suitable  spares  procurement  policy  for  a 
new  military  weapon. 
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A  PROPOSAL  FOR  REDUCING  THE  COST  OF 

LOGISTICS  SUPPORT, 

by  James  W.  Petersen  and  Wilber  Steger.   23  Apr  67, 

8p   P-1068 

Unclassified  report 

Descrtptors:   (♦Logistics.  Costs),  (♦Costs,  Logistics), 
(♦Spare  parts.  Air  force  procurement).  Transportation, 
Storage,  Degradation,  Inventory  control.  Management 
engineering. 

Deferral  of  procurement  is  distinctly  worthwhile  for 
some  items.    These  are,  for  the  most  part,  expensive 
spare  parts  which  are  few  enough  to  be  managed  with 
considerable  attention,  and  also  of  such  a  nature  that 
spares  consumption  is  almost  certainly  sure  to  be  low 
during  the  phasing-in  of  new  equipment.   The  savings 
indicated  may  be  as  high  as  sixty  per  cent  of  the  total 
cost  of  expensive  items  under  the  present  supply  system, 
and  undoubtedly  exceeds  thirty  per  cent  of  this  cost. 
Since  expensive  spares  consititute  more  than  fifty  per 
cent  of  the  total  dollar  value  of  the  supply  system,  the 
indicated  savings  are  very  substantial.  The  deferred 
procurement  system  does  not  result  in  a  noticeaUe  re- 
duction of  the  efiectiveness  of  the  supply  system  if  de- 
ferral is  practiced  Just  long  enough  to  collect  sufiiclent 
data  to  make  a  substantially  improved  forecast  of  future 
consumption.    In  the  current  study,  this  period  was 
approximately  eighteen  months  in  length. 
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Descriptors:  (♦Aerial  warfare.  Mathematical  models), 
(♦Dynamic  programming.  Aerial  warfare),  Military 
tactics.  Game  theory.  Air  force  operations.  Statistical 
analysis.  Functions. 

The  paper  is  devoted  to  the  computational  solution  of  dy- 
namic programming  processes.   The  functfonal-equatlon 
i^iproach  is  used  to  treat  a  tactical  air-warfare  model 
that  A.  Mengel  previously  considered  by  means  of 
classical  variational  techniques.    (Author) 
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Prpared  for  presentation  at  the  Joint  AHE-ORSA-TIMS 
Sympoelum  on  System  Simulation,  Hotel  Statler,  New  York 
City,  16-17  May  57.    Legibility  of  this  document  is  in  part 
unsatisfactory.   Reproduction  has  been  made  from  best 
available  copy. 

l^crlptors:  (♦Symposia,  Systems  engineering),  (♦Air 
defense  command.  Operations  research),  («Systema 
engineering.  Air  defense  command).  Simulation,  Human 
engineering.  Defense  systems.  Performance  (Human). 
Air  force  trainii^.  Learning.         1 1 

ThlB  research  attempted  to  obtain  tL  predictable  features 
Of  a  closed  system  by  exploiting  man's  capacity  to  seek  and 
find  problem  solutions.   That  Is.  if  man  could  be  motivated 
to  seek  the  system's  goal,  and  If  he  were  provided  knowledge 
of  operational  results,  a  disparity  between  actual  and  de- 
sired performance  might  serve  as  an  error  feedback  to 
trigger  adaptation  of  operating  practices  to  Improve  effec- 
tiveness.   To  e^qjlore  this  possibility,  a  particular  man- 
machine  system,  a  part  of  the  alr-<iefen8e  network,  was 
simulated  In  the  laboratory.   Included  in  the  laboratory  sys- 
tem were  not  only  functional  representations  of  the  machine 
components  but  also  the  men  themselves— under  such  con- 
ditions as  to  permit  them  the  latitude  of  action  found  In  the 
real  world.   Such  a  system  was  exposed  to  successively 
more  difficult  task  situations,  the  results  of  performance 
were  reported  back  to  the  crew,  and  the  questions  asked 
were:   Could  men  learn  to  Improve  tystem  performance: 
•what'  did  they  learn;  and  '»iiy'  did  they  learn. 
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by  William  W.  Haytbom.   30  Apr  67*  14p  P-1075 

I  Unclassified  report 
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Descriptors:  (♦Logistics,  Simulati<^,  (*Alr  foroe 
operations,  Logistics),  Inventory  oobtrol,  DaU  proc- 
essing systems.  Management  engloaerlng.  Air  Foroe 
research.  j  i 

The  techniques  of  simulation  being  daveloped  for  the 
Logistics  Laboratory  are  applicable  to  many  kinds  of 
supply  and  distribution  systems.   With  modifications,  it 
should  be  possible  to  extend  the  techniques  to  many 
industrial  and  business  enterprises  where  service- 
testing  of  new  management  policies  sad  procedures  is 
desirable  but  difficult  to  implement  because  of  organi- 
zational interactions  or  the  danger  of  disrupting  on- 
going activities.   The  kinds  of  probleons  that  seem 
especially  relevant  are  those  involving  inventory  con- 
trol. Inventory  size,  centralized  versus  decentralized 
procurement,  centralized  versus  deceDti^lzed  stock- 
ing, ete. 
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The  following  lecture  was  delivered  on  7  Mar  57,  at 
the  U.  S.  Army  Command  and  General  Staff  CoUege, 
Fort  Leavenworth,  Kans. 

Descriptors:  (♦Warfare,  Theory),  (*MUitary  strategy. 
Theory),  MUltary  tactics.  Armed  forces  (^rations. 
Naval  openOonB,  History,  Decision  making.  Officer 
personnel. 

The  principles  of  war  are  discussed  in  terms  of  histor- 
ical and  present  day  mllltaiy  strategy. 
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AGERMAN  DISCUSSION  OF  ATOMIC  WEAPONS  AND 
THE  LAW, 
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Descriptors:  (♦Nuclear  weapons.  Law),  (•Law.  Nuclear 
weapons),  (*West  Germany,  Nuclear  weapons).  Armament, 
Political  science.  Leadership,  Social  sciences.  Govern- 
ment (Foreign). 

The  subject  of  atomic  armament  for  the  Bundeswehr,  the 

^^or^ffw  ^!^*^  tr^^'^  ^°"'^^  °^  ^^«*  Germany  Is  discussed. 
For  Xhe  first  time  the  question  of  the  relationship  between 
atomic  weapons  and  tiie  law  has  been  discussed  in  the 
German  press.   On  May  18,  1957,  a  letter  to  the  editor 
was  published  In  Frankfurter  Allgemelne  Zeltung  uder  Uie 
heading  'Atomic  Weapons  and  Oie  Law'.    The  letter  is  re- 
produced In  translation.   Alttiough  It  furnishes  only  scant 
material  on  the  subject.  It  does  present  a  first  definition  of 
the  problem,  and  deals  wltii  an  Issue  which  may  have  far- 
reaching  political  Implications. 
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Presented  before  the  Institute  of  World  Affairs, 
University  of  Utah,  14  May  57. 

Descriptors:  (♦Nuclear  weapons.  Limited  war),  (♦Limited 
war.  Nuclear  weapons).  History.  Strategic  bombing, 
Nuclear  bombs,  Urban  areas.  Population,  Defense  sys- 
tems. Strategic  air  conmiand.  Deterrence,  Cold  war 
Nuclear  warfare. 

The  discussion  Is  cfnceroed  with  the  problems  involved 
In  the  use  of  nuclear  weapons  In  limited  warfare.   The  con- 
clusion states:  ...'In  order  to  make  work  at  all  anythliw 
as  arbitrary  and  forced  as  limitations  upon  war.  are  likely 
to  be,  It  would  seem  that  one  major  requirement  is  that 
transgressions  or  violations  be  very  easy  to  recognize  and 
very  difficult  to  deny.    This  Is  not  to  say  that  we  may  not 
use  nuclear  weapons  In  limited  war;  It  only  underlines 
the  problem  of  finding  out  how  we  can  use  them  without 
thereby  signaling  the  abandonmei*  of  restrainte.' 
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by  Bernard  BrocUe.   8  Jul  57.  P-1118 


Unclassified  report 


Prepared  for  publication  In  the  Royal  Canadian  Air  Force 
Staff  College  Journal,  1957. 

Descriptors:  (•Strategic  bombing.  Nuclear  warfare), 
(•Nuclear  warfare.  Strategic  bombing),  (♦Nuclear  weapons. 
Nuclear  warfare),  ('Warfare.  Nuclear  warfare).  History. 
Nuclear  bombs.  Urban  areas.  Population,  Survival.  Shelters. 
Nuclear  warfare  casualties.  Nuclear  explosions.  Defense 
systems.  Air  defense  command.  Strategic  air  command. 

The  discussion  on  total  nuclear  warfare  concludes:   '.  .  . 
Barring  revolutionary  and  presently  unforeseen  advances  in 
air  defense,  an  unrestricted  strategic  air  campaign  in  a  war 
In  which  the  United  States  is  engaged  is  bound  to  be  decisive. 
R  does  not  matter  greatly  whether  the  number  of  nuclear 
weapons -on-target  required  to  guarantee  decisiveness  is  a 
few  score  or  a  few  huiKlred,  because  we  are  in  realms  of 
figures  that  are  well  within  the  capabilities  at  least  of  the 
United  States  (the  critical  factor  being,  of  course,  delivery 
capability  rather  than  size  of  the  nuclear  stockpile).    And  it 
is  equally  certain  that  these  figures  are  now  or  soon  will  be 
within  the  capabilities  of  one  or  more  other  powers.   Figures 
for  a  strategic-bombing  campaign  running  into  the  thousands 
of  bombs -on-target  are  likely  to  be  either  morbidly  fanciful 
or  pointed  toward  a  campaign  aimed  not  merely  at  a  simple 
military  decision  but  at  complete  national  obliteration.' 
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RAND  Corp.,  Santa  Monica.  Calif. 
INTERNATIONAL  REGISTRATION  OF  THE  ATOM, 
by  Arnold  Kramish.   26  Jul  57,  lOp   P-1134 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*I>is£irmament,  Nuclear  weapons),  (*Nuclear 
weapons.  Disarmament),  (•United  Nations,  Disarmament), 
Radiation  hazards.  Radioactive  fallout,  Nuclear  e]q;>lo6ions. 
Political  science.  United  States,  Great  Britain,  USSR. 

The  discussion  is  centered  around  the  following  question: 
In  view  of  the  Universal  Declaration  of  Human  Rights  which 
proclaims  the  individual's  'right  to  life,  liberty  and  security 
of  person,'  is  it  not  within  the  province  of  the  United  Nations 
to  enunciate  the  following  principle.    'That  nations  and  in- 
dividuals engaged  in  nuclear  research  and  development 
operations  of  any  sort  have  an  obligation  to  do  so  at  mini- 
mum risk  to  other  nations  and  to  the  individuals  of  all 
nations.    Further,  it  is  the  common  right  to  know  of  any 
such  operations  which  possess  a  potential  of  harm  or  could 
conceivably  magnify  themselves  to  a  stage  daiuerous  to 
individual  life  and  security.'   On  the  whole,  the  last  decade 
has  shown  a  discouraging  lack  of  progress  in  dlsarmanoent 
negotiations.   This  is  due,  in  large  measure,  to  the  com- 
prehensive, sweeping  nature  of  the  plans  submitted.   And  if 
we  are  now  beginning  to  make  any  progress  in  this  field,  it 
is  because  emphasis  has  been  changed  to  the  achievement  of 
step-by-step  goals.   But  the  fiiuil  goal,  disarmament  in  its 
absolute  sense,  may  never  be  achieved — the  common  goal 
must  be  the  disciplined  manufacture  and  use  of  armaments. 
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RAND  Corp.,  Santa  Monica,  Calif. 
INTERCONTINENTAL  MILITARY  AIR  TRANSPORT: 
AN  APPUCATION  OF  A  MODEL  FOR  THE  STUDY  OF 
AIRCRAFT  PROCUREMENT  POUCIES. 


by  C.  B.  McGuire.  30  Aug  57.  61p   P-1138 

Unclassified  report 

Paper  was  prepared  for  use  as  Chapter  11  in  a  book 

entitled  'Thie  Economics  of  Defense  in  the  Nuclear  Age,' 

by  Charles  Hitch  and  Roland  McKean,  intended  for  puUi- 

cation. 

Legibility  of  this  document  is  In  part  unsatisfactory. 

Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  ('Transport  planes.  Air  Force  procure- 
ment), ('Air  Force  procurement.  Aircraft),  Logistics, 
Costs.  Economics,  Mathematical  models.  Operation. 


AD-606  482  Dlv.    18 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div..  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

TO  STRENGTHEN  THE  POWER  OF  AVUTION, 

by  K.  A.  Vershlnln.  9  Sep  64.  lip 

FTD  TT64  474;  TT  64  71472 

Unclassified  report 

Unedited  rough  draft  trans,  from  Krasnaya  Zvezda 
(USSR)  1964,  no.  27  a2243)  1  Feb.  p.  2. 

Descriptors:  ('Air  force  training.  USSR),  Aviation 
personnel.  Air  force  personnel.  Defense  systems. 
Air  transportation.  Armament,  Communism.  Armed 
forces  (Foreign). 

The  article  discusses  the  tactical  training  of  aviation 
units  and  subunits.    Improvement  and  perfection  of  tactical 
habits  in  the  use  of  rocket -carrying  equipment  were 
developed  with  consideration  of  the  complex  circumstances 
of  a  modem  battle  and  newest  means  of  the  Soviet  armed 
forces.   EHirlng  the  past  trainings,  carried  out  In  cooper- 
ation with  other  types  of  services,  Soviet  aviators  have 
demonstrated  a  better  tactical  training,  skill  in  expertly 
handling  the  entrusted  equipment. 


AD-606  531  Div.    18,  15,  32 

OTS  Prices:  HC  $1.00/teF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

WAR  GAMING, 

by  Herman  Kahn  and  Irwin  Mann.    30  Jul  57,  14p 

P-1167 

UncUsBifled  report 

Descriptors:  (* Armed  forces  operations.  Game  tfaeoty) 
(*Game  theory.  Armed  forces  operations),  Operations 
research.  Military  strategy.  Probability. 

An  introduction  to  the  basic  principles  of  war  gaming 
covering  the  following  topics:   The  Informal  game,  rule 
games,  the  formal  mininmim  nile  game,  and  realistic  war 
games. 
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THE  RAND  COST  ANALYSIS  DEPARTMENT  DATA 

BANK, 

by  S.  C.  SUvinskL   S^  64,  9p   P-2985 

Unclassified  report 

Prepared  for  presentation  at  a  meeting  of  the  Joint 
Stady  Group  on  Military  Resource  AUocatloo  Methodology 
at  the  RAND  Corp.,  SanU  Monica.  Calif..  7  Oct  64. 
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Descriptors:  (•Costs,  We^x>ns  sirBtems),  (•Weapon 
^sterns,  InfonnstioD  retrieval),  (•Information  retrieval. 
Weapon  systems),  ftibject  indexing.  Abstracting, 
DocumeoUtlon,  Periodicals,  Military  publications. 
Defense  systems.  Personnel.  Statistical  data.  Automa- 
tion, Air  force  systems  oommandw 

RAND'S  Cost  Analysis  Department  kas  developed  a 
DaU  Bank  to  satisfy  its  need  for  a  oomprehenslve 
depository  of  cost  and  resource  inJormatioo  covering 
most  weapon  and  support  systems  la  the  military 
establishment.    The  intention  was  to  provide  a  single 
center  for  material  previously  avaUable  only  in 
indlvlAial  analysts'  fUes.  to  augment  this  with  generU 
purpose  information,  and  thus  create  a  central  daU 
repository  for  aU  analysts  to  use.   It  attempts  to  be  a 
coUective  memory  for  the  whole  of  ttie  Cost  Analysis 
Department,  organised  In  an  Informal  fashion  as  an 
analyst  would  maintain  his  own  file.   (Author) 
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RAND  Corp..  Santa  Monica,  Calif. 

ECONOMICS  OF  A  DUAL  CAPABIlirY, 

by  Malcolm  W.  Hoag.  .4  Nov  57,  12^   P-1195 

Unclassified  report 

Descriptors:  (•Warfare.  Economics),  (•Economics, 
Warfare),  Costs.  Limited  war.  Nuclear  warfare.  Defense 
systems.  Aerial  warfare.  Nuclear  weapons.  Air  defense 
command.  Strategic  bombing.  Strategic  warfare. 

A  'dual  capability'  can  be  defined  aa  a  military  capability 
for  flghttagaU-out  ware  or  limited  wars.    Whether  we  can 
and  should  support  a  dual  capablUty,  however,  becomes  a 
^«  j;^T'^''.!i~*  only  If  we  desire  different  kinds  of  forces 
to  fl^t  these  different  kinds  of  war.   If.  In  accord  with  the 
deanltton  given  for  this  seminar,  we  limit  war  by  con- 
straining only  its  objectives,  area  of  combat,  and  resource 
commitment,  the  same  strategic  alipower  teat  is  our  main 
deterrent  to  aU-out  war  can  be  miUtarily  effective  In 
flghUng  limited  ware.    A  small  strategic  bomber  force 
°^V^J^^*'*^  quickly  to  fight  In  a  war  so  limited,  and 
its  attritton  at  the  hands  of  the  enemy  would  probably  be 
n^Uglble  if  used  in  areas  not  covered  by  the  Soviet  air 
defense  network.   It  need  not  remain  vulnerably  based  in 
exposed  forward  areas,  and,  most  Important,  Its  use  need 
not  detract  from  our  general  deterrent  power    The 
deoiston  to  use  such  a  force  would  Itself  be  the  signal  to 
bring  the  remainder  of  our  strategic  force  to  a  higher  sUte 
ol  alert,  so  raising  our  retaliatory  clipablUty. 
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RAND  Corp.,  Sante  Monica.  Calif. 

ON  NATO  POOLING, 

by  Malcolm  W.  Hoag.   30  Dec  57, 1^ 


P-1242-RC 
Unclassified  report 


LeglblUty  of  this  document  is  in  part  snsatlsfactory 
ReproAiction  has  been  made  from  beftt  available  co^. 

li^'**^"*  <*P°"tlcal  science.  Defense  systems). 
(•Defense  systems.  Reviews),  (•Reviews,  Defense  sys- 
tems). Armed  forces  (Foreign),  MiUtary  budgets. 
Government  (Foreign),  United  States  government. 
Defense  systems.  Weapon  systems.  Costs,  Guided 
missiles,  MlUUry  strategy,  Deterre»ce,  MiUtary 
oiganlzatioas. 


7^  ^^  ""*"■  "'^***  '^^S®  greater  pooling  of  effort 
in  NATO,  especially  of  Ibe  MiUtery  research  and  develop- 
ment efforts  that  are  most  likely  to  be  affected  by 
^wtnlk.   -niis  review  concentrates  upon  this  theme  and. 
more  briefly,  i^wn  burden  sharing. 
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RAND  Corp.,  Santa  Monica.  Calif. 

THE  SOVIET  CIVIL  DEFENSE  PROGRAM, 

by  Leon  Goure.   Mar  62,  a4p   P-2554 

Unclassified  report 

This  lecture  was  prepared  for  presentation  at  the 
Naticmal  Meeting  of  the  American  Chemical  Society, 
Division  of  Industrial  and  Engineering  Chemistry  In 
Washington,  D.  C.  27  Mar  62. 

Descriptors:  (•Civil  defense  systems,  USSR), 
(•USSR,  Civil  defense  systems).  Government' 
(Foreign),  Shelters.  Population,  Training, 
Propaganda,  Symposia. 

Soviet  civil  defense  is  the  subject  of  public  discussion  In 
the  United  States  with  a  great  deal  of  conflicting  informa- 
tion being  published  about  it.    Following  the  late 
President  Kennedy's  announcement  of  plans  to  accelerate 
and  expand  the  United  States  civil  defense  and  shelter  con- 
struction program,  the  Soviet  Union  has  done  its  best  to 
cast  doubts  on  the  value  of  the  U.  S.  effort  as  well  as  to 
deny  the  existence  of  a  similar  civil  defense  proeram  in 
the  Soviet  Union.  ^ 
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RAND  Corp.,  Sante  Monica,  Calif. 
THE  CRISIS  IN  MILITARY  AFFAIRS, 
William  W.  Kaufmann.   Rev.  28  Feb  58,  4«p 

Unclassified  report 

This  paper  is  a  somewhat  extended  review  of  Nuclear 
Weapons  and  Foreign  PoUcy,  by  Henry  A.  Kissinger. 
l^,^^'^  *°  "PP®*""  ^  ^o^l*!  PoUtlcs,  J»U58. 

iS^^^H     *^^  "l^^^^  ^«  *°  P*rt  unsatisfactory 
Reproductton  has  been  made  from  best  available  copy. 

Descriptore:  (•Foreign  poUcy.  Nuclear  weapons), 
(•Nuclear  weapons.  Foreign  poUcy),  PoUtical 
science,  MUltary  strategy.  United  States  government 
Disarmament,  Defense  systems.  Armed  forces 
budgete,  Weapon  systems.  Strategic  air  command. 
Strategic  warfare.  Nuclear  warefare.  Limited  war 
Ec(»iomics,  Reviews.  ' 

to  the  yeare  since  World  War  n.  American  stetesmen 
^nulT    ^t""»«\^«  increasingly  preoccupted  with 
mlUtary  problems  in  their  efforts  to  maintato  and  advance 

t^^^t^  °!  ^^  ""^^^^  ^**««-  Not  only  have  they  SS 
Ltf  ^^  ^°\^  '^''^  ***  ^^  ^^^"8  military  threate  to 
teese  tatereste.    They  have  also  had  to  take  strategic  con- 

day-to-day  dealings  with  the  outelde  worid.   Their  task 

S  w^?Jl^  «  h^!  ^^'  *T^"  ***  *«  traditional  mean, 
oi  wanare.   It  has  become  almost  unimaglnablv  comnlfi* 

^^^"^  revolution  in  the  technology  of  iXa^ 
^!^7'   !h,*  ""«*»»»*  extended  review  of  Nuclear 
Weapons  and  Foreign  Policy,  by  Henry  A.  Kissln^rrids 
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paper  discusses  the  Merits  of  the  book  in  tenns  of  its 
slgnificaoce  in  matters  of  both  military  and  foreign 
policy. 


•War-1974'  by  Lt.  Col.  Robert  B.  Rlgg  Is  short  on  humor, 
intentional  or  otherwise.   Those  concerned  with  the  in- 
ternational Impact  of  a  technological  breakthrough  (In 
tactics  as  well  as  hardware)  will  be  interested.   Col.  Rlgg 
submits  a  forecast  substantiated,  he  says,  by  (quoted) 
progress  that  offers  a  provoking  checklist  of  possible  vs. 
impossible  developments.    (Author) 


AD-606  856  Div.   18.  32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
•WAR-1974',  BY  ROBERT  B.  RIGG. 
A  book  review, 
by  G.  C.  Reinhardt.   2  Apr  58,  8p   P-1326 

Unclassified  report 

Review  of  the  book  entitled  'War-1974'  by  Robert  B. 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (^Reviews,  Nuclear  warfare),  (^Nuclear 
warfare.  Theory),  Military  tactics.  Nuclear  weapons. 
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THE  RECIPROCAL  FEAR  OF  SURPRISE  ATTACK, 
by  T.  C.  Schelllng.    16  Apr  58,  rev.  28  May  58, 
3(^   P-1342 

Unclassified  report 

Legibility  of  this  docimient  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Warfare,  Fear),  Psychological  warfare. 
Threat  evaluation,  Game  theory.  Decision  theory, 
ProbabiUty. 
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PRINCIPLES  OF  SELF-CONTAINBD  NAVIGATION, 

by  H.  H.  BaUey.  29  Mar  57,  21p   ^.1044 

Unclassified  report 

Legibility  of  this  document  is  in  ptart  unsatisfactory. 
Reproduction  has  been  made  fromjbest  available  copy. 

Descriptors:  (♦Navigation,  Reviews),  Position  iindlng. 
Celestial  navigation,  Inertial  navigation.  Dopier  navi- 
gation. Gyro  compasses,  Aocelerttlon,  Differential 
equations. 

Following  a  brief  introduction  on  tte  nature  and  magni- 
tude of  the  current  effort  in  self-oontalned  navigation,  the 
basic  functions  of  all  navigation  are  analysed.   Several 
methods  of  fixing  are  discussed,  and  it  Is  shown  that 
celestial  navigation  is  limited  by  aa  Inherent  difficulty  in 
establishing  an  accurate  vertical  on  board  a  moving 
(accelerating)  vehicle.   Several  methods  of  dead-reckon- 
ing are  also  analysed,  and  it  Is  potated  out  that  the  first 
to  be  free  of  fundamental  (as  opposed  to  instrumental) 
limitations  is  that  using  a  doppler  radar  aixl  a  gyro- 
scopic heading  reference.   Finally,  the  basic  principles 
of  Inertial  navigation  are  developed  and  presented  in  a 
simple,  physical  way.   These  systems  solve  the  prob- 
lem of  establlsliing  an  accurate  vertical  by  measuring 
vehicle  accelerations;  and  simultaneously  (and  in- 
separably), by  establishing  an  accurate  vertical,  they 
permit  meaningful  acceleration  measurements  to  be 
made.   The  physical  basis  for  Sclivler  Tuning  Is  ex- 
plained in  elementary  terms.   The  fundamental  differ- 
ential equation  of  Inertial  systems  Is  derived.    (Author) 
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HRB-Slnger,  Inc.,  State  College,  1%. 

A  HUMAN  FACTORS  REVIEW  OF  THE  AN/TSQ-47 

AIR  TRAFFIC  CONTROL/COMMUNICATIONS  SYSTEM. 

Rept.  no.  6  (Final), 

by  Allen  C.  Busch  and  Robert  B.  King. 

Jun  64,  64p   HRBI-353-R-6 

Contract  AF19  628  439,  Pro].  4821; 

ESD  TDR64  446  Unclassified  report 
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Descriptors:  (*Alr  traffic  control  systems.  Human 
engineering),  (♦Air  traffic  controllers,  Air  traffic 
control  systems),  (*Communicatton  systems.  Control 
systems).  Air  traffic.  Airport  radar  systems,  Mobile, 
Shelters,  Safety,  Noise,  Design. 

Category  I  testing  has  recently  been  completed  on  the 
AN/TSQ-47  Mobile  Air  Traffic  Control/Communications 
System.   This  report  presents  a  review  of  human 
factors  problems  which  occurred  during  the  Category  I 
testing  phase  and  in  prior  development  phases  of  the 
system.   The  design  changes  suggested  are  based  on 
recommendations  made  prior  to  the  completion  of 
Category  I  testing  for  the  purpose  of  outlining  tentative 
system  deficiencies.   Each  shelter  is  reviewed  separately, 
and  problems  common  to  all  system  facilities  are 
discussed.    The  major  topics  of  review  are  the  operational 
considerations  for  each  shelter,  the  working  environment, 
and  the  design  of  consoles  and  work  places.  (Author) 


AD-606  813  Div.    19,  8,  12 

OTS  Prices:  HC  $2.00/MF  $0.50 

Massachusetts  Inst,  of  Tech.,  Cambridge. 

SUN  FINDER  OUTPUT  CIRCUITRY. 

Thesis, 

by  Robert  Bums  McCuUougJi.   May  60,  45p 

Contract  AF04  647  303,  ProJ.  52  156 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Position  finding.  Sun),  (♦Celestial  guid- 
ance, am),  (♦Navigational  computers.  Circuits),  Design, 
Mars  probes.  Automatic  navigators.  Digital  computers, 
Magnetic  cores.  Solar  cells,  Prisms(Optics),  Magnetic 
core  storage.  Switching  circuits.  Wiring  diagrams. 

This  thesis  analyzes  a  specific  design  problem  and 
proposes  a  solution  In  the  problem  of  transforming  the 
ou^t  of  a  svm  finder  into  the  input  required  by  a  magnetic 
core  digital  computer.   The  proposed  solution  consists  of 
three  essentially  separate  circuits.   The  first  circuit 
introduces   a  constant  angle  dead  zone  into  Oie  sun  finder 
ou^t.     The  second  turns  the  dead  zone  on  and  off  as 
directed  by  the  computer.   The  third  stores  the  sun  finder 
output  energy  and  uses  It  to  switch  the  liqwt  cores  of  the 
computer.    (Author) 
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20.  Nuclear  Physics  and 
Nuclear  Chemistry 
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Pennsylvania  Univ.,  Philadelphia. 
STUDIES  IN  PHOTONUCLEAR  REACTIONS. 
Annual  rept. 
Jiin  60,  246p 
Contract  AF49  638  454 
AFOSR  TN60  889;  AO  239  360 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
RepnxKiction  has  been  made  from  best  available  copy. 

Descriptors:  (*Photonuclear  reactions.  Betatrons), 
(♦Betatrons,  Calibration),  (♦Electrons,  Inelastic 
scattering).  Neutron  cross  sections.  Photons,  Deuterium, 
Bismuth.  Carbon.  Oxygen. 

Research  progress  in  the  following  fields  is  reported: 
neutron  separation  energies  and  betatron  energy  calibra- 
tion; phtotactivation  studies  of  carbon  and  oxygen;  inelastic 
scattering  of  electrons  from  nuclei. 
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VARIABLE  ENERGY  EXTRACTION  FROM  THE  UCLA 

50  MeV  CYCLOTRON. 

Technical  rept.. 
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Descr^tors:  (♦Proton  beams.  Cyclotrons),  (♦Cyclotrrais, 
Proton  beams),  Hydrogen.  Ions,  Foils,  Magnets.  Particle 
trajectories,  Feasibility  studies. 

A  scheme  for  the  extraction  of  a  25  to  47  MeV  proton 
beam  into  a  common  external  beam-transport  system  was 
studied  for  use  with  the  UCLA  50  MeV  cyclotron.    The 
extraction  is  accomplished  by  stripping  negative  hydrogen 
ions  with  a  thin  foil.   The  magnetic  field  is  held  constant 
while  the  radius  and  azimuth  of  the  stripping  foil  are 
chosen  so  that  the  trajectories  for  any  energy  cross  at  a 
common  point  outside  the  cyclotron  vacuum  tank.    A  small 
combination  magnet  placed  at  this  crossover  point  bends 
the  trajectories  into  a  common  beam-transport  system. 
The  feasibility  of  this  scheme  was  studied  by  computing  the 
ion-optic  matrix  for  the  cyclotron  fringing  field  for  25,  30, 
35,  40  and  45  MeV.   The  beamspot  size  calculated  indicates 
a  one  hundred  per  cent  extraction  efficiency  in  this  energy 
range.  (Author) 


This  Technical  Note  summarizes  applications  found 
during  a  literature  search  which  are  suitable  for  Naval 
use.    Prime  emphasis  has  been  placed  on  determining 
those  ^>plications  suitable  for  field  applications. 
Secondary  consideration  is  given  to  research  applicatioos. 
Specifically  excluded  from  this  report  is  the  implication 
of  radioisotopes  to  space  heating.   During  the  literature 
search,  applications  were  sought  which  would  reduce  costs. 
Improve  efficiency  and  quality  control,  and  open  new 
fields  for  the  Naval  Shore  Establlshmeot.  (Author) 
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THE  RANDOM  FUNCTIONS  OF  COSMIC-RAY 
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by  T.  E.  Harris.  7  Feb  57.  lip   P-1020 
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Descriptors:  (♦Cosmic  ray  bursts,  Statistical  functions). 
Photons,  Electrons,  Bremsstrahlung,  Probability, 
Statistical  processes. 

The  usual  model  for  the  soft  component  of  cosmic 
radiation,  appropriate  to  the  assumption  of  complete 
screening,  is  studied.    Flret  treating  the  case  where 
collision  loss  is  neglected,  the  expected  values  for  the 
number  of  electrons  and  ptMtons  are  related  to  the  prob- 
ability distribution  of  a  certain  nonmultiplicative  Maifcov 
process,  limit-theorems  for  this  process  having  an  inter- 
pretation in  terms  of  the  original  multiplicative  process. 
The  total  energy  in  all  electrons  is  shown  to  converge 
in  probability  to  a  positive  constant.   If  ooUisioo  loss 
is  included,  certain  peculiarities  are  pointed  out  in  the 
fiuctuations  of  the  number  of  electrons.   (Author) 
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At  the  Twentieth  Party  Congress  in  iaouary,  1956,  a 
directive  was  given  to  nxiUd  atomic  power  plants  with  a 
total  capacity  of  2,000,000  kw  to  2,500,000  kw  In  1956-1960.' 
When  this  order  was  pubUshed,  obbcrvera  In  the  West 
naturally  (pieetloned  whether  'total'  referred  to  the  rated 
thermal  or  electrical  cl^)acity  of  the  atomic  power  stations. 
The  United  SUtes  and  British  programs  have  been  pub- 
licised in  terms  of  how  much  electricity  (or  useful  power) 
will  be  pnxkiced  rather  than  what  Om  total  heat 
capacity  of  the  power  reactora  might  be.   The  latter  figure 
would  be  more  Oian  three  times  the  electrical  rating, 
depending  on  the  thermodynamic  efficiency  of  the  system. 
The  dangera  inherent  in  utilizing  ttita  ambiguous  Soviet 
data  are  discussed.  ' 
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Descriptors:  (•Plastics.  Radiation  damage),  (•Radiation 
damage.  Plastics),  Nuclear  absorption.  Mathematical 
analysis.  Ionization,  Excitation,  Chemical  bonds.  Rupture, 
Chemical  reactions.  Structural  properties,  Electrical 
properties.  Thermal  properties.  Mechanical  properties. 
Nuclear  particles,  Photons,  Transport  properties,  Organic 
compounds.  Hydrocarbons,  Organic  oxygen  compounds, 
Paramagnetic  resonance,  Absorption  spectrum.  Polymers, 
rbermoplastlcs.  Thermosetting  plastics.  Polyethylene 
plastics. 


The  basic  phenomena  Involved  In  radiation  damage  to 
plastics  are  revtewred  In  detail  and  Uterpreted  In  terms  of 
modified  responses  of  irradiated  plastics  to  subsequent 
stresses.   The  topics  considered  include  mode  of  energy 
deposition  and  partition  between  thermal  and  specific 
effects;  the  primary  physical  processes  v^ich  are  Involved 
in  Ionization,  electronic  excitation,  and  bond  rupture;  the 
tjrpes  of  species  produced  and  their  diemical  behavior;  the 
structural  changes  which  result  from  Induced  chemical 
reactions;  and  the  evaluation  of  radiation  damage  as  reflected 
by  variation  of  electrical,  thermal,  ajtd  mechanical  para- 
meters of  materials  with  radiation  doee.  (Author) 
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Deeortptors:  (*Carboa,  Electron  translttons),  (♦Electrons, 
Nuclear  scattering).  Atomic  energy  levels,  Elastlo 
Mattering.  Inelastio  scattering.        1 


New  aheoluto  vahiea  for  the  elastlo  mi  inelastic  eleotroo 
■oattertng  cross  seotlons  from  C(12)  are  presented  tot 
a  range  of  q  square  from  0.75  F  to  the  -2  power  to 
3.14  F  to  the  -2  power.   A  new  method  of  analysis  has 


been  employed  to  obtain  the  radiative  widths  for  the  first 
three  excited  states  in  C(12)  from  the  measured  inelastic 
cross  sections.  This  method  of  analysis  does  not  depeui 
on  a  model  for  the  transition  charge  distribution  and  is 
useful  in  determining  the  multlpolarity  of  the  transition. 
(Author) 
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Descr^itora:  (♦Neutron  transport  theory.  Nonlinear 
differential  equations).  Neutron  scattering.  Critical 
assemblies,  Fisston.  Neutron  capture.  Stochastic 
processes.  Mathematical  models. 

Consideration  is  given  to  a  one-dimensional  version  of 
the  reflection  and  transmission  of  neutrons,  and  the 
phenomenon  of  critical  mass.   Although  the  effecto  of 
fission,  capture  and  forward  and  backward  scattering 
are  considered,  collisions  between  neutrons  are  not 
taken  into  account.   The  basic  model  Is  stochastic,  with 
standard  transport  theory  derived  on  the  basis  of  ex- 
pected values.  As  the  ejqdicit  form  of  the  higher  me- 
mento indicates,  an  expected  value  theory  yields  a  quite 
inadequate  view  of  the  distribution  of  reflected  and 
transmitted  neutrons  in  the  neighborhood  of  critical 
mass.   Some  numerical  resulte  describing  these  dis- 
tributions obtained  from  the  solution  of  forty  simul- 
taneous nonlinear  differential  equations  are  presented. 
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When  polarised  poeltive  nouons  stop  in  a  solid,  they 
may  be  depolarized  prior  to  Uieir  decay.   The  presence  of 
a  magnetic  field  along  the  direction  of  initial  polarization 
will  inhibit,  or  quench,  some  of  this  depolarization.   A 
study  was  made  of  depolarization  and  quenching  in  a 
variety  of  solids,  including  semiconductora,  at  tempera- 
tures as  low  as  4.2K.   No  evidence  was  found  that  any  muoa 
depolarlzatton  is  associated  with  the  formation  of  a 
muoDlum  atom  wiiich  is  bound  for  >  10  to  the-lOtii  power 
sec,  even  in  samples  at  4.2K.    For  many  samples  and 
temperatures,  the  (pieoching  of  the  observed  depolarization 
Is  consistent  with  a  model  in  wliich  the  muon  captures  and 
loses  electrons  r^ieatedly.  forming  a  succession  of 
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briefly  bound  muonlum  atoms.   In  some  of  the  semi- 
conductors at  low  temperatures,  as  well  as  In  other  samples, 
a  large  fraction  of  the  depolarization  is  quenched  by  a 
field  of  100  G.   This  Is  seen  as  evidence  for  another 
depolarization  mechanism.  (Author) 
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Radiation  effects.  Protons,  Dose  rate,  Radloblology, 
Sunspots,  Nuclear  particles,  Particle  size.  Lethal 
dosage,  Shielding,  Measurement,  Probability,  Statistical 
analysis. 

An  evaluation  of  the  solar-flare  proton  radiation 
hazard  is  presented.   By  a  detailed  analysis  of  all 
available  rocket,  balloon,  and  riometer  data  for  solar- 
flare  proton  ev«it8  from  February  1956  to  September  1960 
an  estimate  is  made  of  the  total  proton  flux  and  a  power 
law  differential  spectrum  Is  estimated  for  each  event. 
Brief  consideration  of  radiobiological  effects  of  the  non- 
uniform dose  distributions  resulting  from  flare  proton 
spectra  leads  to  the  assignment  of  the  absorbed  dose  at 
4-centlmeter  depth  In  tissue  as  representative  of  the 
medically  significant  dose  for  flare  events.   A  typical 
space  vehicle  design  Is  analyzed  for  its  solar-flare 
proton  shielding  effectiveness,  and  a  factor  of  three  to  ten 
reduction  in  dose  is  found.   It  is  concluded  that  the 
probability  of  encountering  a  dangerous  dose  level  in  the 
course  of  a  week's  space  flight  is  comparable  to,  or  less 
than,  the  probability  of  a  fatal  accident  in  a  week  of  flying 
in  an  operational  military  aircraft.   Use  of  a  solar-flare 
proton  event  prediction  criterion  will  reduce  the  hazard 
by  a  factor  of  three  for  a  short  mission;  the  use  of  a 
small  amount  of  extra  shielding  will  reduce  the  dose 
encountered  by  a  further  factor  of  up  to  ten. 
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The  purpose  of  the  paper  is  to  show  how  the  gaseous 
diffusion  process  for  separating  uraniima  Isotopes  may  be 
treated  as  a  linear  programming  model.   The  model  Is 
developed  by  the  theoretical  or  engineering  approach,  as 
oi5>o8ed  to  empirical  methods  based  on  statistical  analysis 
of  observations.    The  model  may  be  useful  In  the  economic 
analysis  of  complicated  systems  involving  various  feedbacks 


between  gaseous  dUAiaioa  plant,  neolear  reactors,  and 
other  facilities  involved  in  the  production  of  nuclear  ma- 
terials and  nuclear  power.   The  paper  is  in  three  parts. 
First  is  a  brief  description  of  the  physical  separation 
process.   Next  it  is  shown  how  the  physical  relationships 
may  be  translated  into  linear  programming  terms.    Finally 
it  is  briefly  indicated  how  the  linear  programming  model 
of  the  gaseous  dlflUslon  s^aration  process  may  enter  into 
larger  models  of  ttie  nuclear  materials  and  power  industry. 
(Author) 


AD-606  615  Dlv.    20 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

INVARIANT  IMBEDDING  AND  NEUTRON  TRANSPORT 

THEORY,    fl:    FUNCTIONAL  EQUATIONS. 

by  Richard  Bellman,  Robert  Kalaba,  and 

G.  Milton  Wing.   Rev.  5  Mar  58,  32p   P-1252 

Unclassified  report 

Prepared  In  cooperation  with  the  Atomic  Energy 

Commission. 

Legibility  of  this  docimient  Is  In  part  unsatisfactory. 

Reproduction  has  been  made  from  best  available  copy. 

See  also  AD-606  431. 

Descriptors:  (*Neutron  transport  theory.  Nonlinear 
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transport  theory).  Boundary  value  problems.  Probability, 
Equations,  Functions,  Invarlance,  Critical  assemblies. 
Neutron  flux.  Mathematical  models. 

Some  one-dlmenslonaL  fission  processes  are  considered 
with  particular  regard  to  questions  of  critical  length  and 
energy  dependence  of  the  products  of  fission.    Various 
Interconnections  between  the  functions  used  In  the  Invariant 
Imbedding  approach  and  the  classical  approach  are  Indicated. 
In  particular  It  Is  shown  how  one  may  pass  from  the 
consideration  of  certain  linear  two-point  boundary  value 
problems  to  nonlinear  (Rlccatlon  type)  Initial  value 
problems.    The  former  are  useful  for  theoretical  consider- 
ations, the  latter  for  numerical  computation.  (Author) 
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The  results  of  an  analytical  and  an  experimental 
Investigation  of  Ionization  currents  for  pairs  of  parallel 
cylindrical  electrodes  subjected  to  200,000  r/hr  of 
cobalt -60  radiation  are  compared.    Two  electrlc-fleld 
assumptions  were  used  to  derive  two  lonlzatlon-current 
equations.    Fair  agreement  was  achieved  between 
measured  and  calculated  values.   The  effects  of  pressure, 
voltage,  electrode  diameter,  and  electrode  separation 
are  illustrated  In  numerous  Ionization  curves.  (Author) 
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Because  of  the  self  shielding  and  atMnuatlon  properties 
of  the  vessel  material,  a  nuclear  reactor  pressure  vessel 
win  have  a  neutron  flux  and  spectrum  variation  across  Its 
thickness.   As  a  result  of  this  variation,  a  pressure  vessel 
should  show  various  degrees  of  neutron-Induced  embrlttle- 
ment  throughout  Its  thickness,  and  It  Is  poetiilated  that  the 
embrittlement  will  be  greatest  at  the  Inner  wall  and  least  at 
the  outer  wall.   This  phenomenon  has  been  Investigated  by 
the  Irradiation  of  a  large  block  of  A802-B  steel  at  the  core 
face  of  a  pool  reactor  In  a  position  simulating  the  location 
of  an  actual  pressure  vessel.   The  alteel  block,  6  In.  thick, 
was  made  to  accommodate  five  equally  spaced  assemblies 
of  Charpy  V-notch  specimens  which,  In  turn,  represented 
the  vessel  material  at  comparable  positions.    The  notch 
ductility  test  results  of  the  Irradiated  specimens  demon- 
strate a  significant  degree  of  embrittlement  as  well  as  a 
significant  decrease  In  the  degree  of  lembrittlement  through 
the  simulated  pressure  vessel  wall.   However,  the  obserrod 
decrease  Is  small  when  related  to  the  respective  variation 
In  neutron  dosage.   A  correlation  of  the  notch  ductility  data 
developed  In  this  stu«ty  to  that  between  test  reactor  exper- 
iments and  In-seryloe  power  reacted  oondittons  is  indicated. 
(Autbor) 


AD-606  712  DIT.    20,  2 

OTS  Prices:  HC  $6.00/MF  $2.00 

tootopea.  Inc.,  Westwood.  N.  J. 

PROJECT  STAR  DUST. 

Quarterly  rept.  no.  9, 

by  Herbert  W.  Feely,  Ben  Davidson,  jiames  P.  Friend, 

Raymond  J.  Lagomarslno,  and  Mical)  W.  M.  Leo.   1  Sep  63. 
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OiKlassified  report 

Legibility  of  this  document  Is  In  parti  Unsatisfactory. 
Reproduction  has  been  nuule  from  bqat  available  copy. 

Descriptors:  (*Radloactlve  fallout.  Mathematical  models), 
(•Radiological  contamination.  Stratosphere),  (*Stratoephere, 
Radiological  contamination).  Aerosols,  Air  pollution. 
Nuclear  explosions .  Radioactive  Isotopes,  Strontium, 
Barium,  Antimony,  Beryllium,  Manganese,  Iron,  Tropopause, 
Cosmic  rays.  Atmosphere  noodels.  Carbon  dioxide.  Soils. 

Work  which  was  done  on  Project  Star  Dust  during  the 
preceding  contract  year  Is  reviewed.    Filter  samples  of 
stratospheric  radioactivity  were  collected  using  WU-2,  RB-57 
and  RB-52  aircraft.    Lower  altitude  collections  Included 
intensive  sampling  In  the  vicinity  of  txtruslons  of  stratos- 
pheric air  Into  the  troposphere  during  the  spring  of  1963.   A 
number  of  radiochemical  and  radiometric  procedures  used 
during  Project  Star  IXist  and  developed  since  the  Issuance  of 
the  final  report  on  Project  HASP  are  described.  (Author) 
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THE  SOVIET  UNION  AND  THE  ATOM:  TOWARD 

NUCLEAR  MATURITY, 

by  Arnold  Kramish.  25  Apr  58,  116p  RM-2163 

Unclassified  report 

Rept.  on  ProJ.  Rand. 

Descriptors:  (♦Nuclear  energy,  USSR),  (*USSR,  Nuclear 
energy).  Nuclear  engineering.  Nuclear  power  plants. 
Nuclear  reactors.  Nuclear  physics  laboratories.  Nuclear 
Industrial  applications.  Nuclear  weapons,  Nuclear  bombs. 
Nuclear  explosions.  Cyclotrons,  Nuclear  propulsion. 
Radioactive  Isotopes,  Uranltmi,  Linear  accelerators. 
Synchrotrons,  Thermonuclear  reactions. 

The  Soviet  Union  has  never  Issued  formal  periodic  re- 
ports as  do  all  western  governments  on  the  organization 
and  progress  of  the  atomic  energy  program.    Even  though  In 
the  west  the  military  aspects  of  atomic  energy  are  still 
classified,  reports  are  available  which  give  at  least  the 
organizational  structure,  the  Institutes,  and  the  sites  In- 
volved In  weapons  research  and  development.   It  Is  conse- 
quently with  the  greatest  of  difficulty  that  Information  on 
the  Soviet  program  can  be  obtained.   That  which  Is  pre- 
sented here  must  be  considered  extremely  sketchy,  and.  In 
the  Interests  of  accuracy,  no  speculative  reports  have  been 
referenced.    While  this  paper  does  not  presume  to  be  the 
Soviet  counterpart  of  the  'Smyth  Report,'  It  Is  believed 
that  this  final  section  of  'The  Soviet  Union  and  the  Atom' 
presents  close  to  the  maximum  amount  of  general  descrip- 
tive Information  which  can  be  combed  from  publicly  avail- 
able materials  on  the  USSR  atomic  energy  program. 
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m-REACTOR  STUDIES  OF  LOW  CYCLE  FATIGUE 

PROPERTIES  OF  A  NUCLEAR  PRESSURE  VESSEL  STEEL. 

Final  rept., 

by  J.  R.  Hawthorne  and  D.  E.  Steele.    27  Jul  64,  30p 

Contract  AT  49  5  2110.  Projs.  RR007  01  46  5409.  SR007  01  01. 

Task  0858 
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Unclassified  report 

Prepared  In  cooperation  with  the  Navy  Bureau  of  Ships 
and  the  U.  S.  Steel  Corp. 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Pres8ure  vessels.  Reactor  system  com- 
ponents), (*Reactor  materials.  Steel),  ("Steel,  Reactor 
materials),  ('Radiation  damage.  Steel),  (•Fatigue  (Me- 
chanics), Reactor  materials).  Heat  treatment.  Manganese 
alloys.  Nickel  alloys.  Chromium  alloys.  Molybdenum  alloys. 
Metal  plates.  Power  reactors.  Test  equipment. 

An  experimental  Irradiation  assembly  ana  associated 
Instrumentation  which  have  been  developed  and  successfully 
utilized  for  the  periormance  of  dynamic  In-reactor  low 
cycle  fatigue  tests  of  reactor  pressure  vessel  steels  are 
described.   The  equipment  provides  for  the  simultaneous 
reverse  bend  testing  of  as  many  as  fifteen  sheet  type  speci- 
mens representing  a  range  of  strain  amplitudes  at  controlled 
temperatures  In  the  range  300  to  700F.    The  results  of  an 
exploratory  Investlgatlcm  on  the  fatigue  resistance  of  ASTM 
type  A302-B  steel  during  Irradiation  at  500F  are  presented 
and  compared  with  data  from  out-of-reactor  control  tests. 
These  preliminary  data  do  not  Indicate  any  pronoimced 
difference  In  the  fatigue  strength  of  Irradiated  versus  un- 
irradiated steel.   Exploratory  investigations  are  continuing. 
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THRUST  OPTIMIZATION  OF  A  NUCLEAR  ROCKET 
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Unclassified  report 

LegibiUty  of  this  document  is  lA  part  unsatisfactory. 
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Descriptors:  (*Rocket  propulsion.  Nuclear  propulsion), 
(•Nuclear  propulsion.  Thrust),  (•Thnist.  Nuclear  pro- 
pulsion). Nuclear  reactors.  Specific  Impulse,  Gas  flow 
Dissociation,  Velocity,  ^acecraft.  Rocket  propeUants. 
Ma&ematical  analysis. 

A  simple  relatton  is  derived  between  the  specific 
impulse  and  the  flow  rate  of  a  gas  under  the  reactor 
operating  conditions  allowing  molecular  dissociation  of 
the  gas.   UtlUzing  this  relaUon,  an  optimum  variable 
thrust  program  to  maximize  velocity  is  obtained  for  a 
vertically  ascending  vehicle  under  the  assumptions  of 
constant  gravity  and  zero  aerodynamic  drag.    The  advan- 
tage of  this  program  is  demonstrated  by  comparison  with 
the  usual  constant  thrust  program.   (Author) 
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22.  Ordnance 
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A  COMPUTER  PROGRAM  TO  DETERMINE  DRAG 

COEFHCIENTS  FROM  RANGE  TABLE  DATA. 

Technical  memo.,  T 

by  Lorraine  S.  Paladlno.   Sep  64,   itp 

NWLK-57/64  ^^ 

Unclassified  report 


Legibility  of  this  document  is  in  part  unsaUsfactory. 
R^roAiction  has  been  made  from  best  available  copy. 

Descriptors:   (•ProJectUes.  Drag>.  (♦Drag,  Programming 
(Computers)),  (*Programmlng  (Computers),  Drag),  Range 
tabtos,  BalUstlcs.  Mathematical  models.  Mathematical 
analysis,  Statistical  data.  Projectile  trajectories. 

A  description,  including  a  flow  diagram  and  FORTRAN  IV 
llsttog.  Is  given  for  a  program  designed  to  determine  drag 
coefficients  and  corresponding  Macb  numbers  of  a  weap<m 
from  range  table  position  and  velocity  data.   (Author) 
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APPUCATION  OF  A  DISCRETE  LINE  EMISSION 
SOURCE  TO  DAYLKHT  BALLISTIC  PHOTOGRAPHY, 
by  D.  S.  Webber  and  R.  A.  Satten.   9  May  58.  23p 
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Unclassified  report 
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Univ.. 


Prepared  in  coc^ratlon  with  Califo 
Los  Angeles. 

Descriptors:  (^Ballistic  cameras,  besign),  (*Photoflash 
cartridges.  Ballistic  cameras),  (*Llne  spectrum.  Potas- 
sium), Light,  Excitation,  Heat  of  activation.  Dissociation, 
Potassium  compounds.  Magnesium  compounds.  Aluminum 
compounds.  Halogen  compounds.  Intensity,  Photographic 
filters.  Narrowband,  Guided  missiles.  Tests,  Ballistics, 
Photography. 

On  the  basis  of  long-range  ballistic  ctissile  testing 
requirements,  criteria  are  presented  for  an  operational 
daylight  capability  for  balUstlc  cameras.   It  is  shown  that 
these  criteria  can  be  met  with  present  camera  equipment, 
narrow  band  Interference  filters,  and  improved  photoflash 
cartridges.   The  necessary  improvement  of  Uie  cartridges 
consists  of  increasing  the  output  in  the  potassium  resonance 
lines  of  the  standard  'Daisy'  photoflash  cartridge  by  a 
factor  of  about  six.   Theoretical  considerations  and  exper- 
imental data  are  presented  v^iich  Indicate  that  such  im- 
provement is  quite  feasible.    Recomxoendations  are  made 
for  a  program  to  achieve  the  Improveinent  of  the  light 
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^^L"^^^  ''*^^°P  ^^  necessary  techniques  for  a  com- 
plete baUistlc  camera  daylight  capabUity.   (Author) 
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THE  INTENSE  STRESS  FIELD  PRODUCED  IN  THE 
ELASTIC  EARTH  BY  A  BOMB  BLAST  AT  THE  SURFACE. 
by  HymanSerbln.   23  Aug  57,  32p  P-1210 

Unclassified  report 

Aibmltted  to  the  Journal  of  Seismology. 

Legibility  of  this  document  Is  In  part  unsatisfactory. 

Repnxhiction  has  been  made  from  best  available  copy. 

Descriptors:  (*aizface  burst.  Shock  waves),  (*Shock 
««ves.  Stresses),  (*EUstlci^,  Shock  waves),  EarOi, 
Structures,  Blast,  Air  burst.  Mathematical  models, 
Equations,  Mathematical  analysis.  Functions,  Velocity. 
Pressure,  Theory. 

A  theory  for  the  free  stress  field  in  tibe  earth  developed 
by  a  bomb  blast  at  the  surface  is  presented.   The  theory 
is  based  on  the  assumption  that  the  earth  is  an  elastic 
soUd.   The  analysis  is  confined  to  the  intense  stress  fleld 
developed  shortly  after  the  burst.   Stresses  and  dlsplace- 
m«»t8  are  calculated  In  explicit  form  and  can  be  compared 
with  test  daU  w^en  such  Is  available.   (Author) 
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BORE  EVACUATOR  VALVE  TEST,  CANNON  155MM 

HOWITZER,  M126. 

Technical  rept.. 
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Descriptors:  (♦Howitzers,  Valves).  (*Hlgh-pres8ure 
valves,  Gun  barrels),  (♦Firing  tests  (Ordnance),  Howitzers), 
Test  methods.  Strain  (Mechanics),  Strain  gages.  Design, 
Life  e;q)ectancy.  Performance  (Engineerl^,  Pressure, 
Stresses,  Gun  components. 

The  limited  life  of  Bore  Evaouator  Valve  Assembly 
8769384  during  firing  tests  led  to  the  authorization  of  a  test 
program  to  find  a  valve  assembly  with  a  longer  life.   The 
cost  of  testing  in  tte  gun  (155mm  How.  M126)  made  it 
economical  to  build  a  test  apparatus  which  simulated  the 
weapon.   The  test  program  was  the  basis  for  the  Incorpora- 
tion of  valve  assembly  8769531  into  the  weapon  system.   A 
comparison  of  the  strain  level  of  the  modification  is  pre- 
sented.   The  life  of  the  then  current  production  valve 
assembly  and  the  new  production  valve  assembly  under 
different  chaises  is  also  given.  (Author) 
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23.  Personnel  and  Training 
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COMMENTS  ON  THE  SOCIOLOCfY  OF  MANAGEMENT, 

by  David  G.  Hays.  Rev.  11  Jul  57.  17p   P1043 

UDClasslfled  report 

Descriptors:  (^Industrial  relations.  Automation), 
(♦Sociology,  Automation),  (* Automation,  Industrial 
relations).  Management  planning.  Management  control 
systems.  Labor.  Personnel,  Theory. 

Five  functions  of  management  are:  planning,  organizing, 
staffing,  directing,  and  controlling.   Managers  perform 
these  functions  by  manipulating  the  organizations  which 
sociologists  study;  hence,  tiie  sociologist  should  be  a  use- 
ful aide  to  the  manager.    Automation  raises  problems 
which  Illustrate  the  relationship:  problems  of  changing 
authority  and  career  lines,  and  problems  of  human 
judgment.   (Author) 
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THE  ECONOMICS  OF  NAVY  PAY, 
by  Alain  C.  Entboven.   2  Kpr  57,  19p   P-1051 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Wages,  Naval  personnel),  (♦Economics, 
Wages),  Personnel  management,  Performance  (Hunum), 
Attitudes. 

The  economic  aspects  of  the  navy  pay  structure  are 
discussed  with  respect  to  longevity,  morale,  personnel 
performance,  and  retention  of  experienced  personneL 
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IDEOLOGICAL  AND  ORGANIZATIONAL  ACTIVITY  OF 

MIUTARY  CADRES, 

Iqr  R.  Ya.  Mallnovskii.    9  Sep  64.  17p 

FTD  TT64  473;  TT  64  71471 

Unclassified  report 

Unedited  roug^  draft  trans,  from  Krasnaya  Zvezda 
(USSR)  1964.  no.  53  (U269)  3  Mar,  p.  2. 

Descriptors:  (♦Officer  personnel.  USSR),  (♦Military 
training.  Communists),  Armed  forces  (Foreign),  MlUtaiy 
personnel.  Communism.  Propaganda,  Education,  Govern- 
ment (Foreign). 

The  discussion  is  aimed  at  Improving  the  business  and 
political  qualities  of  military  cadres,  in  order  to  enrich 
them  with  ideological  experleoce  and  organizational  worlc, 
wltii  methods  of  flghHng  for  the  achievement  of  new 
boundaries  in  tactical  and  political  training  of  military 
personneL   It  Is  hoped  that  they  will  convert  into  life  the 
policies  of  the  Communist  party  in  the  field  of  military 
construction. 
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WHAT  THE  FACTORY  WORKER  KNOWS  ABOUT  HIS 

FACTORY, 

by  Donald  R.  Fagg.  Carl  Kaysen,  and  Roland  N.  McKean. 

7  Feb  58.  62p   P-1275 

Unclassified  report 

Legibility  oi  tbia  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Public  opinion.  ReUabUlty),  Factories, 
Personnel,  Statistical  data.  Scattering,  Management 
engineering.  Decision  making. 

An  attempt  was  made  to  measure  the  variability  In  tb» 
knowledge  that  workers  have  about  their  factory.   The 
original  purpose  of  the  study  was  to  learn  more  about  the 
confidence  that  could  be  attached  to  information  about  one 
country's  economy  that  often  reaches  another  natton's  hands. 
Refugees,  for  example,  often  bring  with  them  BcrapB  of 
Information  about  their  former  situation,  and  clues  to  the 
reliability  of  such  data  are  important.    But  the  r«8ulto  of 
the  study  may  be  pertinent  in  many  other  connections. 
Businessmen  may  be  interested  in  knowing  whether  or  not 
employees  ordinarily  have  accurate  information  about  their 
company.   They  may  wish  to  know  whether  or  not  reliabto 
data  can  be  obtained  from  a  small  sample  of  a  firm's 
employees.    The  results  may  also  be  pertinent  to  the 
businessman's  interpretation  of  any  kind  of  poll  or  survey 
that  seeks  factual  Information  (as  contrasted  with  'attitude 
surveys').    Finally,  since  it  is  sometimes  necessary  to  form 
opintons  and  make  decisions  on  the  basis  of  the  testimony  of 
a  few  witnesses,  the  reports  of  a  few  observers,  or  the 
estimates  of  a  few  participants,  recognition  of  the  variability 
of  any  estimate,  however  derived,  may  be  extremely 
important  in  decision-making. 


AD-606  657  Div.    23.  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 

COMPUTER  TRAINING  AND  EDUCATION:   THB 

PICTURE  IN  1962. 

hy  F.  J.  Giuenberger.   Jul  62.  12p   P-2597 

Unclassified  report 

Prepared  tor  presentation  at  the  Northwest  Computing 
AssocUdon  Annual  Meeting.  Seattle.  9  Aug  62. 

Deacrlptors:  (♦Computer  personnel.  Training),  Education 
Training  devices.  Universities,  Reviews. 
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ABSTRACTS  OF  USAPRO  RESEARCH  PUBUCATlONS 

FY  1964, 

by  Emma  E.  Brown.   Aug  64,  46p 
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A  PRO  TRN  149 

Unclassified  report 

Descriptors:  (♦Bibliographies,  Military 
publications),  (♦Military  publications. 
Bibliographies),  (•Military  personnel.  Selection), 
Abstracting.  Army  research.  Psycbometrlcs. 
Performaaoe  tests.  Libraries. 
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ELECTRONOGRAPHIC  IMAGE  TUBES  FOR  ASTRONOMY. 
R^it.  for  1  Oct  63-30  Sep  64, 
by  Gerald  E.  Kron.    1  Oct  64,  4p 
Contract  Nonr289^  01 

Unclassified  report 

Descriptors:  (*Image  tubes,  Blettropbotography), 
(♦Astronomical  cameras,  Image  tubes).  Performance 
(Engineering),  Photocathodes,  Distortion.  Photographic 
emulstons.  Resolution,  Moon,  Stars.  Telescopes,  Storage 
tubes. 


Staxs. 


Progress  is  reported  on  a  series  of  experimental  trials 
in  an  attempt  to  make  an  electronpgraphlc  type  of  image 
tube,  or  electronic  camera,  of  our  design  and  constructton. 
yield  astronomical  pictures  containing  information  that 
cannot  be  recorded  by  photographic  methods.   The  per- 
formance of  the  Image  tube  is  studied  and  changes  made  in 
its  construction  and  operation  to  inprove  its  performance. 
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General  Precision.  Inc.,  Glendale<  Calif, 
STEREOPLOTTER.  PROJECTION  AP-UQ. 
Final  rept.  for  10  Dec  62-15  Sep  fl  1 " 
by  F.  M.  Salomon.    Apr  64.  104p    T 
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Unclassified  report 


Legibility  of  this  docimient  ts  In  part  imsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Stereoscoplc  mi^  plotters.  Design). 
(•Stereoscopic  projectors.  Stereoscopic  map  plotters). 
Mapping,  Scanning,  Instrumentation,  correlators.  Cathode 
ray  tubes.  Plotting  boards,  Clrculte,  Automatic,  Video 
signals.  Photographic  teclmlques,  Servomechanlsms, 
Operation. 

The  application  of  a  raster  servo  S3rstem  to  the  areas  of 
contour  detection  and  tracing  is  considered  from  both  a 
theoretical  and  experimental  point  of  view.    The  basic 
electronic  systems  required  for  such  an  instrumentation  are 
considered  in  detail,  and  the  limitations  Imposed  by  the  ex- 
isting instrumentation  are  discussed  quantitatively.   Experi- 
mental data,  obtained  with  the  aid  of  the  prototype  model 
constructed  for  this  study,  indicates  that  a  raster  servo 
contour  tracing  system  provides  a  rapid  and  accurate  means 
of  extracting  steremodel  contotir  Information.  (Author) 
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A  SIMPLE  DEVICE  FOR  ASSESSING  GUN-CAMERA 

FILM  AGAINST  BANNER  TARGETS. 

by  J.  L.  Jenkins.   21  Feb  58,  8p   P-1985 

Unclassified  report 

To  be  published  in  'Jlghter  Weapons  Newsletter', 

Jun  58,  USAF  Fighter  Weapons  School,  NeUis  Air  Force 

Base,  Nevada. 

Legibility  of  this  document  is  In  part  unsatisfactory. 

Reproduction  has  been.made  from  best  available  copy. 

Descriptors:  (♦Aerial  gunnery,  Hrotographlc  analysis), 
(♦Aerial  photography.  Photographic  analysis).  Aerial 
cameras.  Photographic  analysis.  Aerial  targete.  Tracking. 
Training  devices.  * 
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TABLES  OF  IDEAL  GAS  THERMODYNAMIC 

FUNCTIONS  FOR  73  ATOMS  AND  THEIR  FIRST  AND 

SECOND  IONS  TO  lO.OOOK, 

by  Joseph  Hllsenratfa,  Carla  0.  Hesslna.  aad 

William  H.  Evans.    Aug  64.  452p 

Contract  AF29  601  60  4491.  Pro].  5776.  Task  577601 

WL  TDR64  44 

Unclassified  report 

Descriptors:  (*Tbennodynamics,  Tables),  (* Atomic 
properties.  Thermodynamics),  Ions,  Electrons,  Gases, 
Atomic  energy  levels.  Quantum  statistics.  Specific  heat. 
Entn^iy. 

Tables  are  presented  of  five  thermodynamic  properties 
fcr  the  electron,  for  73  elements,  H  through  La  and  Hf 
tfarou^  Ac  (with  the  exception  of  At  and  Fr)  and.  In  most 
cases,  for  their  first  and  second  ions.   The  tables  are 
given  at  100  degree  intervals  starting  at  lOOK  for  the  atoms 
and  at  100  or  1000  degree  for  the  ions  and  extending  to 
10,000K.    They  were  computed  for  the  atoms  and  atomic  ions 
considered  as  ideal  monatomlc  gases  by  direct  sununation 
over  the  available  energy  levels.  The  summation  over  energy 
levels  was  made  from  tfaie  ground  state  up  to  the  principal 
quantum  number  5.   Where  the  quantum  number,  n,  for  the 
ground  state  exceeds  5,  summations  were  made  only  over 
levels  having  the  same  n  as  the  ground  state.   The 
sensitivity  of  the  thermal  functions  to  the  Inclusion  of 
higher  energy  states  in  the  partition  Amotion  is  discussed 
briefly,  illustrated  graphically  for  the  specific  heats,  and 
tabulated  for  the  Gibbs  free  energy  function.  (Author) 


AD-606  186  Dlv.   25 

OTS  Prices:  HC  $5.00/MF  $1.00 

Electronics  Research  Lab..  Univ.  of  California. 

Berkeley. 

INSTABILITIES  IN  THE  ELECTRON-HOLE  PLASMAS 

IN  SEMICONDUCTORS, 

by  S.  KaUhana.    25  May  64.  176p   ERL-64-19 

Contract  Nonr222  57 

Unclassified  report 

Legibility  of  tills  doctiment  is  in  part  unsatisfactory. 
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Descriptors:  (^Semiconductors,  Plasma  physics), 
(*Plasma  medium,  StabiUty).  Magnetic  fields.  Field 
theory.  Electric  fields.  Polarization,  Plasma  oscillations, 
Matfaematica  models. 

Contents:  helical  instability  In  eleetroD-hole  plasmas  in 
semlconductors-'oscilllstor'  type  oscillations;  oscillations 
in  the  absence  of  magnetic  field-modes  of  oscillations 
resembling  two-stream  Instabilities  in  plasma. 
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A  BRIEF  REVIEW  OF  MASS  TRANSFER  COOLING. 

by  James  P.  Hartnett.   Jan  62,  31p   P-2473 

Unclassified  report 

Paper  prepared  for  presentation  at  the  'Joumees 
d'Etudes  Internationales  de  la  Transmission  de  la 
Oialeur'  held  in  Paris  during  the  week  of  19  Jun  61. 


Descriptors:  (*Heat  transfer.  Cooling.  (♦Cooling, 
Transport  properties).  (*Tran8port  properties.  Cooling), 
Hypersonic  flow.  Fluid  flow.  Boundary  layer.  Gases, 
Porous  materials.  Film  cooling.  Laminar  flow.  Turbulent 
flow,  AblaUon,  Evapotranspiration,  Heat  transfer. 
Aerodynamic  heating. 

The  following  cooling  methods  are  discussed:  Film 
cooling;  Transpiration  cooling;  Liquid  film  cooling; 
Ablation  cooling. 
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PHOTOMOONG  IN  A  BULK  SEMICONDUCTOR 
PHOTODETECTOR. 
Technical  rept.. 

by  J.  N.  Weaver.    Aug  64,  91p   ML-1206 
Contract  Nonr225  48.  Grant  NSF  G22929.  Pro].  NR373  361 

Unclassified  report 

Supported  in  part  by  the  U.  S.  Army  Signal  Corps  and 
U.  S.  Air  Force. 

Descriptors:  (*Light,  Demodulation),  ('Demodulators, 
Light),  ('Semiconductor  devices,  Crystal  mixers), 
('Photoelectric  cells  (Semiconductor),  Photoconductivity), 
Single  crystals.  Lasers,  Microwave  frequency.  Photo- 
electric effect.  Electrical  properties,  Voltage,  Electric 
currents.  Theory,  Mathematical  analysis,  E;q;>erimental 
data.  Design,  Cadmlum.alloys,  Selenium  alloys,  Silicon, 
Gallium  alloys.  Arsenic  alloys. 

This  study  is  concerned  with  bulk  semiconductors  as 
detectors  of  the  difference  frequency  between  two  or  more 
optical  signals  and  as  a  demodulator  of  microwave  AM 
modulated  light   The  basic  experiment  consisted  of 
mounting  single  crystals  of  CdSe,  Si,  and  GaAs  in  a  coaxial 
mount  and  illuminating  the  crystals  with  the  beam  of  single 
laser.    A  dc  bias  voltage  was  applied  and  the  microwave 
and  dc  photocurrents  were  measured  as  a  function  of  light 
intensity,  bias  voltage,  temperature,  microwave  match, 
and  the  various  crystal  samples.   Some  of  the  experimental 
problems  encountered  are  discussed.    An  outline  of  the 
pertinent,  simplified  photoconductor  theory  is  presented 
along  with  an  equlvaloit  circuit  for  the  photodetector  device. 
Also,  the  semiconductor  capture  cross  section,  lifetime, 
and  trap  density  is  calculated  from  the  measured  values  of 
photocurrent.   The  bulk  semiconductor  photodetector  is 
shown  to  be  a  rugged,  simple,  and  inexpensive  device  for 
detecting  optical  beat  frequencies,  partlculacly  at  high  light 
levels  and  in  the  infrared.  (Author) 
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TRAVELING  DENSTTY  VARIATIONS  IN  PARTIALLY 
IONIZED  GASES. 
Doctoral  thesis, 

by  Robert  Shanklin  Cooper.    2  Sep  64.  86p   RLE-424 
Contract  DA36  039AMC03200E.  Grant  DA  S1G36  039  61G14 

Unclassified  report 
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Deacr^ytors:  ('Plasma  medium.  Density).  CGlow  dis- 
charges. Plasma  oscillations).  Gas  ionization.  Discharge 
tubes.  Mechanical  waves.  Damping,  Traveling-wave  tubes. 

The  report  deals  with  the  problem  of  the  propagation  of 
macroscopic  waves  of  ionization  within  the  positive  column 
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of  glow  discharge  tubes.   In  the  Uterature  of  this  field  these 
waves  have  been  called  'moving  striations'  because  of  the 
visible  radiation  emanating  from  the  traveling  pulse.   Both 
experimental  and  theoretical  analyses  of  this  phenomenon 
were  made.   The  princ^al  experimental  result  of  this  woik 
is  the  estabUshment  of  a  linear  regime  of  operation  for  the 
observed  traveling  waves  and  the  artificial  exclUtion  of 
them.   The  principal  theoretical  result  is  the  derivation 
and  the  analysis  of  a  linear  theory  that  is  applicable  to  the 
experimental  regime  of  c^Mration.   (Author) 
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Space  Technology  Labs.,  Inc.,  Los  Angeles.  Calif. 
ON  THE  MECHANISM  FOR  INSTABILITY  OF  TRANS- 
VERSE PLASMA  WAVES, 
by  Burton  D.  Fried.    20  Feb  59,  7p 
STL/TN-59-0000-00235 
Contract  AF04  647  309 

UnoUsslfled  report 

Descriptors:  ('Plasma  oscillationB.  Dynamics),  ('Parti- 
cle tra]ectorie8.  Plasma  physics),  Electrons,  Magnetlo 
fields.  Velocity,  Distribution.  EquMtioos.  Statistical 
functions. 

A  physical  mechanism  is  presented'  tor  the  growtti  of 
transverse  plasma  waves  diie  to  an  anisotropic  velocity 
distribution.   It  is  shown  that  in  absence  of  an  external  mag- 
netic field,  curvature  of  particle  trajectories  in  the  fluctu- 
ation magnetic  field  accounts  quantitatively  for  Om  growth 
rate  calculated  from  the  Boltanann  equation.   (Authoi) 
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ELASTIC  BUCKLING  OF  TWO-LAVER  CYLINDERS 
AND  CURVED  PLATES,  I 

by  W.  Zophres.    31  Dec  58,  20p  STi;^M-TR-0165-00539. 
STL-EM-8-27  ^ 

Unclassified  report 


banlcM), 


Descriptors:  ('Buckling  (MechanlcU),  Stiffened 
cylinders),  ('Stiffened  cylinders.  Elasticity),  Cylindrical 
bodies,  Structural  shells.  Stresses,  Stability,  Equations. 
Reinforcing  materials.  Laminates,  Aerospace  craft. 

It  is  shown  that  the  Donnell  equation  of  a  thin  cylindrical 
element  composed  of  two  well-bonded  layers  of  different 
materials  but  which  have  equal  Polsaon  ratios  is  Identical 
in  form  to  the  single-layer  equation  except  in  the  stiffness 
constants.   It  is  possible  then  to  utilice  the  results  of 
single-layer  buckling  analyses  for  cylinders  and  curved 
plates  by  proper  substitution  of  the  bending  and  extensional 
stiffnesses  of  the  two-layer  wall  for  the  corresponding 
stiffnesses  of  the  single-layer  wall.   The  case  of  the 
cylinder  in  axial  compression  is  dispussed  in  some 
detalL   (Author) 
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Sf*'J*??'!:.<*^'~~'*  vessels.  Stability).  Deformation. 
aJS^iL  '^'  ^^"**city.  Stresses,  Strain  (Mechanics). 

llf^^*^  *®°'^  ^  "■**  *■  *  *»***«  ^°^  analyzing  the  InsU- 
MUty  of  pressure  vessels  for  various  ratios  of  biaxial 
stresses.   Methods  of  analysis  are  developed  which  incor- 
ponUe  the  behavior  of  the  material  with  various  degrees  of 
precision.   The  methods  are  lUustrated  using  Ladish  D6AC 
The  predicted  instability  pressures  are  compared  with  the  ' 
measured  values.    For  the  most  precise  method  of  analysis, 
preacted  and  measured  values  agree  with  31/2%  or  better. 
The  instablUty  strains  have  a  somewhat  wider  discrepancy. 
The  analysis  can  be  used  as  a  design  procedure  to  give  an 
upper  limit  on  the  buret  pressure.   (Authoi) 
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INTERACTION  OF  SLOW  ELECTRONS  WITH  ATOMIC 

OXYGEN  AND  ATOMIC  NITROGEN. 

Aerophysics  Operation  Research  memo, 

by  MUton  M.  Klein  and  Keith  A.  Brueckner.   11  Apr  58, 

32p  R58SD222,  GE  Aerophysics  ORM-11 

Contract  AF()4  645  24 

Unclassified  report 

Descriptora:  ('Oxygen,  Ionization).  CNltrogen. 
Icmization),  ('Electrons,  Polarization),  Field  Oieory, 
Photons,  Air,  Scattering,  Atomic  energy  levels. 

The  polarization  potential  for  an  electron  in  the  field  of 
an  oxygen  atom  was  determined  by  utilizing  recent  ex- 
perimental results  on  the  binding  energy  of  O(-).   The 
corresponding  polarization  potential  for  atomic  nitrogen 
was  obtained  from  the  results  for  oxygen  by  an  extrapo- 
lation based  on  the  theory  of  polarization.   From  these 
results  tte  i*oto  cross  section  for  O(-)  and  the  scattering 
cross  section  sections  for  oxygen  and  nitrogen  were 
calculated.   The  photo  cross  section  is  in  good  agreement 
with  experimental  results.    The  scattering  cross  sections 
are  compared  with  otoer  recent  calculations.   It  is  also 
shown  on  the  basis  of  the  general  theory  of  the  photo  cross 
section  that  the  energy  dependence  of  the  cross  section 
determines  the  scattering  length  for  electron  scattering. 
The  agreement  of  the  computed  photo  cross  section  with 
ejqwriment  therefore  is  a  direct  check  on  the  scattering 
prediction.   (Author) 
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INVARIANT  IMBEDDING,  PARTICLE  INTERACTION 

AND  CONSERVATION  RELATIONS, 

by  Richard  Bellman  and  Sherman  Lehman.   Sep  64, 

2^   RM-3816-PR 

Contract  AF49  638  700 

Unclassified  report 

Descrlptore:  ('Quantom  mechanics.  Difference  equations). 
Particles,  Transport  properties.  Differential  geometry. 
Partial  differential  equations.  Nonlinear  differential  equa- 
tions. Numerical  analsrsls. 

It  is  shown  that  tor  a  quite  general  class  of  transport 
processes  Involving  particle-particle  Interaction,  as  well 
as  the  usual  particle-medium  interacUon,  difference  apprrud- 
mations  can  be  obtained  which  exhibit  nonnegativity  and 
boundedness  in  an  immediate  fashion.   Furthermore,  a 
unlfrom  L4>schltz  condition  is  preserved. 
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ON  THE  DETERMINATION  OF  STRESSES  AND 

DISPLACEMENTS  FOR  UNSYMMETRICAL  DEFORMATION 

OF  SHALLOW  SPHERICAL  SHELLS, 

by  Eric  Relssner.   16  Sep  57,  36p  GM-TR-245, 

EM-7-14 

Contract  AF18  600  1190 

Unclassified  r^;>ort 

Descriptors:  (*Elastic  shells,  Deformatloa), 
(^Stresses.  Elastic  shells).  Elasticity.  Structural  sheUs. 
^heres.  Deflection,  Moments,  Mathematlcsd  analysis. 
Boundary  value  problems,  Differential  equations,  Simul- 
taneous equations.  Integration,  Differential  geometry. 

The  report  is  concerned  with  problems  of  bending  of 
tiiin,  elastic,  shallow  si^erical  shells  of  uniform  thickness. 
Explicit  expressions  are  derived,  in  terms  of  stress 
ftinction  and  axial  displacement  component,  for  radial  and 
circumferential  displacement  components.  It  is  shown  that 
certain  uni-valued  portions  of  the  solution  for  stress  func- 
tion and  axial  displacement  components  give  rise  to  multi- 
valued expressions  for  radial  and  circumferential  dis- 
placement components.   A  new  type  of  solution  of  the 
differential  equaticms  is  derived  which  is  multi-valued 
insofar  as  the  stress  function  Is  concerned  but  gives  unl- 
valued  expressions  for  all  quantities  which  should  be  uni- 
valued.   It  is  shown  that  this  type  of  solution  is  needed  for 
the  analysis  of  problems  for  which  a  resultant  side  force 
is  acting  along  the  edge  of  a  symmetrical  circular  boundary 
of  the  shell.    The  nature  and  form  of  this  side-force  solu- 
tion differs  in  important  respects  from  the  corresponding 
known  solution  for  the  case  of  a  flat  plate.   No  direct 
transition  is  possible  from  the  shell  solution  to  the  corre- 
sponding flat-plate  solution.    As  a  specific  application,  a 
shell  is  considered  which  is  supported  at  its  outer  i 
and  wliich  has  a  small  symimetrical  rigid  insert. 
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SIMULATION  AND  PROTOTYPE  CONSTRUCTION. 

PROJECT  CANTALOUPE. 

Pinal  rept., 

by  L.  Kraus.    Aug  64,  109p 
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Unclassified  report 

Legibility  of  this  docvunent  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (^Plasma  physics.  Boundary  value  problems), 
(*Magnetohydrodynamics,  Magnetic  pinch).  Magnetic  fields. 
Electric  fields.  Surface  properties.  Oscillation,  Ionization, 
Electrical  conductance.  Viscosity,  Test  equipment.  Nuclear 
explosions.  Simulation.  Fluid  mechanics. 

A  Oieta-pinch  apparatus  q>ecifically  designed  for  the 
purpose  has  been  used  to  study  Raylelgh-Taylor  instabil- 
ities at  a  plasma-magnetic  field  interface.   Special  features 
include  preionization,  a  pulse-shaping  netwoiic,  and  a 
provision  for  transverse  as  well  as  axial  photogn4>hy.    A 
constant  magnetic  field  results  in  a  constant  velocity  radial 
con^ression,  in  good  agreement  with  'snowplow'  theory. 
In  this  case,  as  e;q>ected.  no  surface  instabilities  are 
observed.    A  sinusoidal  compression  field,  however, 
results  in  instabilities  wtiose  wavelength  and  growtti  rate 
are  measured.    Theoretical  dispersion  relations  for  finite 
electrical  conductivity  and  for  finite  viscosity  are  derived. 
In  addition,  the  mode  of  maximum  Instability  is  determined. 
These  relations  are  compared  with  the  experimental  results. 


The  observed  wavelength  (assumed  to  be  Qie  wavelength  of 
maximum  Instability)  and  Its  growth  rate  are  in  agreement 
with  the  assxunption  that  the  efiect  of  viscosity  must  be 
retained  in  the  dispersion  relation.    The  dispersion  relation 
in  the  present  case  is  independent  of  the  electrical  con- 
ductivity.   While  previous  investigators  have  attempted  to 
correlate  observed  wavelengths  with  finite  electrical  con- 
ductivity, this  is  shown  here  to  be  unwarranted.    (Author) 
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SCATTERING  OF  ELECTROMAGNETIC  WAVES  FROM 
THE  DISTURBANCE  CAUSED  BY  A  RAPIDLY  MOVING 
BODY  IN  PLASMAS, 

by  Sue  Kyuen  Suh.   Aug  64,  31p  BrownEng-R-111 
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Unclassified  report 

A  portion  of  the  original  document  contains  fine  detail 
which  may  make  reading  of  photocopy  difficult. 

Descriptors:  (*Electromagnetlc  waves.  Scattering), 
(*Plasma  medium.  Scattering),  Reentry  vehicles.  Wake, 
Atmosphere  entry.  Aerodynamic  heating,  lonoophere. 
Radar  echo  areas.  Electron  density.  Kinetic  theory. 
Vector  analysis.  Turbulence. 

The  scattering  of  electromagnetic  waves  by  a  body 
moving  in  a  plasma  is  discussed  in  detail.   General  theory 
covering  scattering  phenomena  is  developed  with  emphasi* 
on  a  perturbation  method  which  can  be  used  to  obtain 
reasonably  accurate  differential  cross  section  under  two 
different  physical  conditions.   The  general  theory  is  ex- 
tended to  Investigate  the  following  two  problems:  the  scat- 
tering of  electromagnetic  waves  from  the  disturbance 
caused  by  a  rapidly  moving  body  in  the  ionosphere  and  the 
scattering  of  electromagnetic  waves  from  the  turbulent 
wake  produced  by  a  re-entry  vehicle.   In  the  first  problem, 
kinetic  equations  are  used  to  find  the  frequency  spectrum  of 
the  electron  density  fluctuations  in  terms  of  which  the  dU- 
ferential  scattering  cross-section  can  be  expressed.   In  the 
second  problem  the  differential  scattering  cross-section  is 
obtained  in  terms  of  the  correlation  function  for  turbulence, 
which  can  be  estimated  by  using  the  correlation  length. 
(Author) 
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PRESSURE  DERIVATIVES  OF  THE  ELASTIC  CONSTANTS 

OF  NaCl  AND  KCl  AT  295K  AND  195K. 

Technical  rept.  no.  8, 

by  Richard  A.  Bartels.   Aug  64,  49p 
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Unclassified  report 

Report  on  Solid  State  Phjrsles  Program. 

Descriptors:  (^Sodium  compounds.  Chlorides),  (*Potaa8lum 
compounds,  Chlorides),  (^Crystals,  Elasticity),  Crystal 
lattices.  Vibration.  Ultrasonic  radiation.  Pressure, 
Temperature.  Equations  of  state. 

The  pressure  derivatives  of  the  adiabatio  elastic  constants 
of  NaCl  and  KCl  were  measured  at  295K  and  195K  using  the 
ultrasonic  pulse-echo  technique.   The  results  were  used  to 
calculate  mode  gammas.   These  were  found  to  have  no 
strong  temperature  dependence.   The  mode  gammas  were 
suitably  averaged  to  obtain  values  of  Grunelsen's  parameter 
which  agree  satisfactorially  with  those  found  from  the 
Mie-Gruneisen  equation  of  state. 
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Descriptors:  (♦Ught,  Electromagnetic  properties), 
(^Lasers,  Radar),  (•Radar.  Lasers),  Wave  transmission. 
Quantum  mechanics.  Masers,  Fuootions.  Microwaves, 
Optics,  Antenna  radiation  patterns,  Electromagnetic 
waves.  Propagation. 

Contents:   Fundamental  consider atkms  of  electromagnetio 
radiation,  transfer  functions,  the  propagation  of  light  in  an 
inhomogeneous  isotropic  medium,  comparison  of  micro- 
wave and  optical  radars,  use  of  a  laser  in  optical  measure- 
ments, far  field  antenna  pattern  prsdiction  from  near  field 
measurements,  summary  and  future  work. 
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Space  Technology  Labe..  Inc.,  Los  Angeles,  Calif. 
EFFECTS  OF  A  MAGNETIC  FIELD  ON  THE  HYPER- 
VELOCITY  FLOW  ABOUT  A  BLUNT  BODY, 
by  Richard  W.  Zlemer.    27  Aug  58.  &Bp 
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Descriptors:  CHsTpersonlc  flow,  Miagnetohydroc|ynamics), 
(*Magnetohydro(!baiamlcs,  Hypersonic  flow),  ('Blunt  bodies, 
Magnetohydrodynamics),  Magnetic  fields.  Ionization,  Gas 
flow.  Shock  waves.  Shock  tubes.  Theory,  Experimental 
data,  Mathematical  analysis.  1 

An  experimental  investigation  was  made  of  the  effect  of 
an  applied  magnetic  field  on  the  bow  shock  of  a  blunt  Ixx^y 
In  hyperveloclty  air  flow.   Quantitative  measurements  of  the 
stand-<^  distance  were  ouuie  in  a  three-Inch  electromagnetic 
shock  tube  with  free-stream  velocities  up  to  22,000  feet  per 
second.   The  test  body  was  a  hemlspiierlcal  cylinder  con- 
taining a  coaxial  pulsed  magnet  coll  In  the  nose  which 
produced  field  strengths  at  the  stagitatlon  point  of  up  to  40 
kllogauss.   The  application  of  the  magnetic  field  displaced 
the  bow  shock  upstream  and  the  stand-off  distance  Increased 
by  a  factor  of  7.5  for  the  condition,  nondlmenslonal  para- 
meter =  69.   The  experimental  results  were  compared  with 
theory  and  good  agreement  was  obtained  within  the  range  of 
ea^rlmental  conditions.  (Author) 
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Descriptors:  (•Bibliographies,  Fracture  (Mechanics), 
(•Fracture  (Mechanics),  Bibliographies),  Abstracts. 
Aging  (Materials),  Materials,  Brlttleness,  Metals, 
Mechanical  properties,  Shock  waves,  Loading  (Me- 
chanics), Stresses,  Mathematical  analysis.  Steel, 
Glass,  Plastics,  Impact  shock,  Metal  plates.  Crystals. 
Crystal  lattice  defects.  Solids,  Refractory  metals. 
Aluminum. 

This  literature  Bwrrey  of  pertinent  available  data  on  the 
theory  and  mechanism  of  spallation  is  concerned  primarily 
with  the  mechanism  of  fracture  and  associated  effects. 
The  stucty  reviews  discussions  of  relatively  long-time 
loadings  and  Includes  descriptions  of  e;q)erlment8  on  fully 
brittle  materials,  such  as  glass,  which  were  later  dupli- 
cated on  metals.    (Author) 
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The  original  paper  was  presented  at  the  ARDC  high 
speed  symposium  at  the  Univ.  of  Florida.  Jan  57. 

Descriptors:  (•Thermal  stresses.  Mathematical  analysis). 
Structures,  Thermal  e;q)anslon.  Load  distribution.  Flat 
plate  models.  Energy.  Equations. 

An  energy  analysis  is  used  to  obtain  thermal  stresses  in 
a  structure  subjected  to  temperature  variation.    After 
structural  idealization— the  application  of  redundants 
between  the  specified  adjacent  structural  elements—the 
temperature  of  each  element  is  appUed.   Mth  the  redundants 
missing,  each  element  freely  expands;  however,  the 
confinements  generating  thermal  stress  are  calculated  by 
use  rf  CastigUano's  minimal  eneigy  theorem  and  with  the 
aid  of  a  digitol  computer.    Temperature  stresses  due  to 
dissimilar  materials  are  also  calculated  by  this  method. 
Various  materials  are  combined  in  an  attempt  to  reduce  the 
toermal  stress.   In  particuUr  the  alpha  delta  T  product  of 
the  various  members  is  studied.  (Author)  ^ 
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the  Virginia  Univ.,  Charlottesville.    Paper  presented 
at  the  International  Congress  of  AppUed  Mechanics 
(no.  11),  Munich.  30  Aug-5  Sep  64. 

Descriptors:  (^Magnetohydrodynamics,  Turbulence) 
(•Plasma  medium.  Turbulence),  Wake,  Chemical  re- 
actions, Electrostatics,  Electrical  oooductanoe. 
Reviews. 

A  review  of  the  development  in  turbuloice  of  electrically 
conducting  media  is  given  for  the  last  4-5  years.   Theories 
of  homogeneous  turbulence  both  'passive'  and  'active'  are 
summarized.   The  'chemical'  aj^roach  in  hot  wakes  is 
also  reviewed.  The  possibility  of  electrostatic  turbulence 
completes  the  review.   (Author) 
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Caltfornia  Univ.,  Riverside. 

ENERGY  OF  ELECTRONS  EXTRACTED  FROM  SOLIDS 

BY  HIGH  ELECTRIC  FIELDS. 

Final  rept.  for  Jun  59-Sep  64, 

by  Allan  M.  Russell.  Sep  64,  37p 
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Unclassified  report 

A  portion  of  the  original  dociunent  contains  fine  detail 
which  may  make  reading  of  photocopy  difficult. 

Descriptors:  ('Field  emission.  Spectroscopy),  Electrons, 
Electric  fields,  Electron  optics,  Silicon,  Spectrum 
analyzers,  Cathodes,  Optical  properties. 

Research  on  the  following  aspects  of  field  emission 
^spectroscopy  Is  summarized:  resolution  and  electron 
optics;  phase  sensitive  detection;  field  eftilsslon  spectra 
of  silicon;  Improved  spectrometer;  optical  properties  of 
field  emission  cathodes;  preliminary  measurements  on 
photo-stimulated  emission. 
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Prepared  for  presentation  at  the  ASME  CoUoquim  on 
Damping,  Atlantic  City,  1  Dec  59. 
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Descriptors:  (*Damping.  Measurement),  Test  methods. 
Data,  Materials,  Vibration,  Elasticity,  Energy,  Stresses, 
Resonance,  Frequency,  Mathematical  analysis. 
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RAND  Corp.,  Santa  Monica,  Calif. 

THE  COMPLETE  SOLUTION  FOR  AN  ELASTIC  HALF- 
SPACE  UNDER  A  POINT  STEP  LOAD, 
by  H.  A.  Lang.    23  Oct  57,  34p  P-1141 

Unclassified  report 
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Descriptors:  ('Mechanical  waves.  Loading  (Mechanics)), 
(•Surface  properties.  Mechanical  waves),  (•Elasticity, 
Theory),  Stresses,  Boundary  value  problems.  Mathe- 
matical analysis,  Equations,  Mechanics,  Strain  (Mechan- 
ics), Integrals. 

The  problem  of  the  dynan-ic  response  of  an  elastic  half- 
space  to  a  unit  step  load  is  continued  by  extending  the 
method  developed  by  the  author  in  a  previous  paper  to 
include  the  phenomena  of  total  reflection  and  Rayleigh 
surface  waves.    Confirmation  of  the  method  Is  provided  by 
developing  the  displacement  potentials  everywhere  in  the 
half-space  and  showing  that,  for  Poisson's  ratio  =  1/4,  the 
surface  displacements  agree  identically  with  the  equations 
of  Pekeris.   The  boundary  condition  of  vanishing  surface 
stress  is  also  verified.    The  potentials  and  displacements, 
expressed  in  Integral  form,  represent  the  complete 
solution  of  the  problem.    (Author) 
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Descriptors:  (*Intermetalllc  compounds,  Thermodynamics), 
(*Solld  solutions,  Thermodynamics),  Heat  of  formation, 
Ciystal  substructure.  Heat  of  solution.  Heat  of  Aision, 
Melting,  Specific  heat.  Antimony  compounds.  Bismuth 
compounds,  Magnesium  compounds.  Indium  compounds, 
Selenides,  Tellurides,  Germanium  alloys.  Tin  alloys, 
Lead  alloys.  Thermochemistry,  Chemical  bonds.  Phase 
studies.  X-ray  diffraction  analysis.  Harcfaess. 

The  research  was  concerned  with  the  measurement  and 
interpretation  of  thermodynamic  properties  of  certain 
compounds  and  solid  solutions.    The  following  measure- 
ments were  made.   Heat  of  formation:   Sb2Se3,  Sb2Te3, 
Bi2Se3,  Bi2Te3,  Mg2Ge,  Mg2ata,  Mg2Pb,  In2Te.  InTe, 
In2Te3,  In2Te5;  solid  solutions  in  the  systems  Bi2Te3- 
Bi2Se3,  Sb2Te3-Bi2Te3,  and  Sb-Bl.   Energies  of  order- 
disorder:  certain  compositions  in  the  systems  Bi2Te3- 
Bi2Se3  and  Sb2Te3-Bi2Te3.   Heats  of  solution:   Mg.  Ge  and 
Pb  in  Sn;  Sb.  Se.  and  Te  in  BL    Heats  of  fusion  and  meltii^ 
points:  Sb2Te3,  Bi2Te3,  Mg2Sta.  Mg2Pb,  InTe.  In2Te3. 
Heat  capacities  near  the  meltii^  points:  Sb2Te3,  B12Te3. 
The  thermodynamic  properties  were  Intaipreted  in  relation 
to  the  bonding  of  ttie 'compounds  and  the  solid  solutions 
and  to  the  nature  of  the  relevant  phase  transitions.   (AuOwr) 
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Descriptors:  (•Thermal  conductivity.  Metal  Joints), 
(*Metal  Joints,  Thermal  conductivity).  Structural  parts. 
Aerodynamic  heating.  Aircraft,  Guided  missiles, 
Airface  properties.  Panels  (Structural),  Beams  (Structural), 
Structures,  Stresses,  Riveted  Joints,  Aluminum  alloys. 
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This  report  presents  the  results  of  a  study  of  the  thermal 
ccMiductance  of  structural  Joints  utilized  In  aircraft  and 
missiles.   The  purpose  of  the  study  was  to  determine 
the  range  of  values  for  the  thermal  conductance  of  typical 
aircraft  and  missile  structural  Joints  as  well  as  some  of 
the  more  Important  factors  wtilch  influence  these  values. 
It  is  concluded  that  the  conductances  may  range  from  150 
to  1300  BTU/HR  sq.  ft.  degrees  F  for  typical  skin-rib 
structure  which  is  exposed  to  moderate  aerodynamic 
heating.    A  more  precise  prediction  of  ttie  conductance 
necessitates  an  e;q>erlmental  program.  In  addition,  the 
effects  of  interiace  pressure  and  mating  surface  roughness 
were  established  as  the  most  important  factors  contributing 
to  the  Joint  conductance.   (Author) 
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Descriptors:  (•Polymers.  Adheslot^,  (•Plastic  coatings. 
A*esion),  (•Semiconductors,  Plastic  coatings), 
Oennanhim.  airface  properties.  Electrical  conductance 
Btootric  fields.  Elaotron  transittoss.  Vinyl  plastics. 
AoiyUc  resins,  Chemisorptlon.  uaaR. 

Investigation  of  Hm  surface,  polymer^-semlconductor 
interface,  by  the  'field  effect'  method  was  found  to  have 
practical  value  for  rational  selection  of  lacquers  used 
for  coTOring  semiconAictor  instruments.   Experiments 
performed  with  some  commercial  Uoquers  show  that  their 
application  to  the  surface  of  a  semiconductor  leads  to 
oon^rable  change  in  the  stote  of  the  surface,  changing 
its  charge  and  introAiclng  a  great  number  of  surface"    " 
states.   (Author) 
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Descriptors:  (*Slngle  crystals.  Crystal  growth),  (•Crys- 
tal growth.  Single  crystals).  Films.  Crystals,  Vapori- 
sation, Vacuum  ^iparatus.  Recryst|iUizatlon. 

A  method  is  described  for  ^owli^  monocrystals  in 
the  form  of  thin  films.   The  original  material  is  made 
to  vaporize  In  a  vacuum  through  a  sieve  onto  a  base  with 
subsequent  recrystaUlzatlon. 
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South  Dakota  School  of  Mines  and  Tecteology. 
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by  Howard  R.  Shanks.    1  Sep  64,  67p 
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Descriptors:  (*Bronze,  Thermal  conductiTity),  (*Thermal 
conductivity,  Bronze),  (•Thermoelectricity,  Bronze), 
Sodium  alloys.  Tungsten  alloys,  Measurement,  Differ- 
ential equations,  Chromium  alloys.  Nickel  alloys. 
Aluminium  alloys.  Thermocouples,  Test  methods, 
Transition  temperature,  EjqperlmentU  data. 
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The  thermal  conductivity  and  Seebeck  coefficient  of 
two  cubic  sodium  tungsten  bronze  samples  (NaxWOS)  with 
x-values  of  0.513  and  0.804  were  measured  in  the  tempera- 
ture range  of  350  to  700K.    The  thermal  conductivity 
measurements  were  made  using  a  series  comparative 
method  with  Armco  Iron  as  the  standard.    The  Seebeck 
coefficients  were  calculated  from  the  measured  Seebeck 
voltages  of  the  bronze  samples  with  respect  to  Chromel 
and  Alumel  and  the  known  Seebeck  coefficients  of  Chromel 
and  Alumel.    The  thermal  conductivities  of  both  samples 
were  found  to  Increase  with  increasing  temperature  with 
a  discontinuity  between  400  and  500K.    The  positive  tem- 
perature coefficients  were  interpreted  as  a  combination  of 
electron  and  phonon  conduction  both  limited  by  impurity 
scattering.   The  discontinuity  was  interpreted  as  a  dis- 
ordering of  the  sodium  atoms. 
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Descriptors:  (*Electromagnetic  fields. 
Synthesis),  (* Transmission  lines.  Equations), 
Numerical  analysis.  Green's  function. 
Geometry,  Optics,  Propagation,  Waveguides, 
Dielectric  properties.  Electromagnetic  waves, 
E  lectromagnetism. 

Contents:  A  -  Approximate  metiiods  for  solving  the 
transmission  line  equations  in  variable  media;  radiation 
problems  in  plane  stratified  regions:  tiie  limit  of 
geometrical  optics. 
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Descriptors:  (*Plasma  medium,  Analysis),  (•Electron 
beams,  Plasma  physics).  Microwave  equipment. 
Interferometers,  Electron  density,  Line  spectrum 
Plasma  oscillations;  Electric  fields.  Space  charaes 
Gain.,  *     ' 

A  microwave  phase  bridge  or  interferometer  was 
constructed  and  tested  for  the  purpose  of  measuring  high 
electron  densities  in  pulsed  plasmas.   The  initiation  tmd 
growth,  both  in  time  and  space,  of  a  pulsed  plasma  (1  torr) 
were  studied  by  observations  of  intensity  and  line  shape  of 
several  spectral  lines.   Measurement  of  Stark  splitting 
yielded  plots  of  electric  field  intensity  and  hence  space 
charge  distribution  as  functions  of  axial  position  and 
time.   The  discharge  started  near  the  anode  and  propagated 
towards  the  cathode,  the  electric  field  near  the  cath^T^ 
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reached  45  Kv/  cm  in  25  nanoseconds  and  remained  at 
about  58  Kv/  cm  during  almost  the  total  pulse  duration  of 
500  nanoseconds.   The  total  optical  radiation  after  24 
nanoseconds  is  only  5  percent  of  its  value  after  500 
nanoseconds.   A  set-up  was  constructed  for  studying 
interactions  between  an  electron  beam  and  a  plasma. 
The  plasma  was  produced  by  electron  impact  in  the  beam 
when  the  gas  pressure  was  between  0.0001  and  0.01  torr. 
Some  electronic  gain  was  observed  but  no  quantitative 
results  were  obtained  because  "of  experimental  difficulties 
in  maintaining  a  strong  beam  and  an  appropriate  plasma. 
(Author) 
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The  stability  under  axial  compression  and  lateral 
pressure  of  a  finite  circular-cylindrical  shell  with  an 
elastic  core  is  treated  by  means  of  Donnell's  equations. 
For  lateral  pressure  it  is  found  that  a  previous  solution 
treating  the  cylinder  as  a  ring  or  a  long  cylinder  is 
adequate  for  a  wide  range  of  combinations  of  length-radius 
ratio,  radius -thickness  ratio,  and  ratio  of  moduli  of  core 
and  cylinder.    Results  for  axial  compression  are  included 
for  completeness  and  to  correct  a  previous  analysis  of 
the  same  problem.    (Author) 
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The  principle  of  operation  of  the  maser  is  presented. 
A  nvimber  of  masers  which  have  l)een  built  or  proposed 
are  investigated.    These  include  the  molecular  beam 
maser,  the  negative  temperature  maser,  the  optically 
pun^)ed  maser,  and  the  solid  state  maser. 
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A  new  method  for  the  solution  of  wave  propagation 
problems  is  applied  to  axisymmetric  wave  fields. 
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General  solutions  for  the  transmitted  and  reflected 
waves  in  integral  form  are  obtained  for  a  plane  wave  of 
arbitrary  time  dependence,  normally  Incident  upon  a  semi- 
infinite,  cold,  coUtslonless,  homogeneous,  anisotropic 
ionized  medium.   The  special  case  of  an  isotropic  plasma 
with  an  incident  wave  of  harmonic  time  dependence  is  also 
investigated.  (Author) 
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The  stability  under  axial  compression  and  lateral 
pressure  of  a  finite  circular -cylindrical  shell  with  an 
elastic  core  is  treated  by  means  of  Donnell's  equations. 
The  stability  criterion  is  investigated  in  detail  for  the 
general  cylinder  under  axial  compression  or  lateral 
pressure  and  for  a  particular  cylinder  under  combined 
loading.   Comparisons  are  made  with  available  experi- 
mental data.  (Author) 
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A  study  was  conducted  to  determine  stress  distributions 
in  several  types  of  thick-walled  cylindrical  shells.    The 
stresses  were  determined  by  using  both  the  embedded- 
polariscope  and  stress-freezing  methods  for  three- 
dimensional  photoelasticity.    The  study  indicates  that  an 
approximate  analytical  solution  for  stresses  in  thick-walled 
cylinders  with  hemispherical  heads  Is  sufficiently  accurate 
for  structural  design  applications.   Simple  curved  beam 
theory  is  also  shown  to  give  reasonalile  stress  values  for 
certain  structures  which  take  the  form  of  a  thick-walled 
half  cylinder.    Finally  the  study  indicates  that  embedded 
polaroid  elements  perform  satisfactorily  under  complex 
states  of  stress:  therefore,  the  embedded-polariscope 
method  represents  a  completely  feasible  approach  for 
transient  three-dimensional  stress  determinations.  (Author) 
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In  previous  papers,  some  application^  of  the  prlnc4>le  of 
Invariant  imbedding  to  radiative  transfer  and  neutron 
diffusion  processes  were  presented.   This  use  of  invari- 
ance principles  was  stimulated  by  the  fundamental  work 
of  Ambarzumlan  and  Chandrasekhar,  and  strongly  influ- 
enced by  the  point  of  regeneration  technique  of  Bellman 
and  Harris,  and  the  theory  of  dynamic  programming. 
Fundamental  for  the  success  of  these  techniques  as  ap- 
plied to  the  above  processes  is  the  ability  to  consider  the 
overall  physical  process  as  a  sequence  of  local  processes. 
For  the  case  of  particles,  this  is  easily  done.   This  paper 
indicates  how  wave  propagation  may  ht  considered  In  these 
terms.   It  is  rather  remarkable  that  the  results  are  based 
upon  an  algorithm  that,  in  general,  cm  yield  divergent 
series.    Following  a  provocative  paper  by  Bremmer,  the 
aim  Is  to  show  that  wave  propagation  oan  be  discussed  in 
terms  of  reflection  and  refraction  at  iafinitesimally  s^a- 
rated  interfaces.   It  was  proven  that  the  convergence  of 
the  Bremmer  series  can  be  established  under  a  simple 
assumption  concerning  the  slowly  varying  nature  of  the 
local  wave  number.  "^ 
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The  development  of  a  fiber  optics  image  device  using  the 
•cylindrical  fibers  redistribution  system'  is  discussed. 
The  program  included  the  investigation  of  various  fabrica- 
tion techniques  and  the  construction  of  equipment  for  \he 
suitable  manipulation  of  fiber  layers  to  form  an  image 
device.   Three  fabrication  techniques,  (1)  rotating  substrate, 
(2)  expanding  substrate,  and  (3)  e3q)andlng-contracting, 
were  investigated.   A  machine  was  designed  and  constructed 
for  the  production  of  fiber  layers  vMcYi  would  be  close 
packed  at  one  end  and  spaced  by  12  times  the  diameters  of 
the  fibers  at  the  other  end.   The  basic  feasibility  of  a  fiber 
optics  image  enlargement  device  and  the  machinery 
required  for  its  fabrication  was  fairly  well  proven  in  Oie 
program.  (Author) 
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Optimum  electrical  parameters  have  been  determined 
for  use  with  the  three- electrode  vacuum  spark  to  obtain 
proper  operation.  The  discharge  viewed  'side-on',  with 
the  anode  perpendicular  to  the  optical  axis,  does  not  yield 
quite  as  reproducible  results  as  the  dischairge  viewed 
'end-on',  where  the  anode  lies  on  the  optical  axis  and  Just 
the  diameter  of  the  anode  Is  seen.   The  photon  ou^ut  is 
larger  with  the  latter  arrangement.   Both  uranium  and 
tungsten  anodes  have  been  used  and  li|^  ou^ut  measure- 
ments show  little  difference  between  the  two  anode  mate- 
rials except  below  15  KW.   (Author) 
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The  wave  equation  and  a  square  integrabiUty  condition  on 
allowable  solutions,  both  transformed  to  a  first  order  non- 
linear system,  are  used  to  produce  phase  Integral  approxi- 
mations to  quantization  conditions  for  bound  state  quantum 
mechanical  problems.  (Author) 
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In  this  r^>ort  the  relative  importances  of  elastic,  inelastic, 
e-1  and  e-e  collisions  are  investigated  for  plasmas  of 
Argon  and  Argon-Hydrogen  mixture.   A  differential  equa- 
tion neglecting  propagation  effect,  is  given,  allowing  to 
calculate  the  conductivity  of  a  plasma  when  the  Isotropic 
part  of  the  distribution  function  is  known.  The  computation 
of  stationary  conductivity  of  an  Argon  plasma  with  small 
amounts  of  molecular  hydrogen  is  made  for  a  Maxwellian 
distribution  function.  (Author) 
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Selective  surfaces  for  solar  energy  absorbers  com- 
prise a  metal  base,  of  low  Intrinsic  thermal  emissivlty 
modified  -  usually  by  the  addition  of  surface  coatings 
to  ol:Aain  a  high  absorptivity  to  solar  radiation  with  as 
little  increase  as  possible  to  the  emissivlty.   This  com- 
bination constitutes  a  reflection  fUter.   The  programme 
concerned  itself  primarily  with  nickel-black  coatings 
produced  by  electro-deposition.   It  was  shown  that  the 
chemical  and  optical  properties  of  these  coatings  varies 
with  thickness  and  with  the  conditions  in  the  placing  bath. 
New  optical  and  mathematical  techniques  were  developed 
to  determine  the  optical  constants  of  thin  absorbing  layers 
(which  are  not  necessarily  isotropic  in  depth)  and  how  to 
manipulate  them  to  produce  filters  with  desired  character- 
istics.  Early  selective  surfaces  of  this  kind  used  a  pair 
of  different  nickel-black  layers  on  a  metal  base  and  pass- 
able filter  properties  were  obtained.   Development  of  the 
theory  of  these  surfaces  suggested  the  addition  of  an 
intermediate  layer  (metallic)  to  produce  a  three-layer 
system  with  a  very  broad  interference  region  in  the  solar 
q>ectrum.   Some  work  was  started  on  other  'blacks'  such 
as  chromium-black.  (Autbor) 
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A  collision  free  or  low  collision  magneto-ionic  medium 
is  easily  perturbed  by  a  driving  or  pumping  wave,  even 
of  moderate  power.    Unless  the  pump  wave  is  of  the 
longitudinal  mode  it  will  generate  longitudinal  electron 
velocities  as  well  as  differential  space  charge  densities. 
These  quantities,  as  well  as  the  transverse,  pump  field 
electron  velocities,  will  afiect  the  propagation  of  any  (low 
power)  signal  or  probing  wave  propagating  through  the 
medium,  which  now  has  oscillating  and  travelling  electron 
velocity  and  electron  density  ripples. 
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Using  a  one-dlmenslonal  fonnulatkU  of  the  problem,  an 
analysis  Is  conducted  of  conditions  ol  flow  to  the  duct  of  a 
mtgnetohydrodynamic  (MHD)  genenAor  during  condition  of 
oonstaacy  of  speed  which  takes  toto  account  factors  influ- 
encing change  of  electrical  efficiency  and  induction  of  mag- 
netic field  on  Its  length.   Special  atlantlon  is  given  to  selec- 
tion of  parameters  by  which  it  is  e>«Mdient  to  compare  vari- 
ous types  of  generators,  and  by  analysis  of  Influence  of  con- 
ditions of  operation  of  MHD-generator  on  Its  tatemal  effi- 
ciency.  It  is  shown  that  the  totemal  efficiency  of  a  generator 
is  determtoed  by  value  of  local  electrical  efficiency,  and  con- 
secpienUy,  for  a  MHD-installatlon  tbs  kind  of  electric  efii- 
clency  at  which  the  generator  operates  is  important,  (Author) 
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to  this  report  there  Is  given  an  application  of  normal  funda- 
mental functions  and  Integral  equations  for  solving  engineer- 
ing problems.    Examples  considered  refer  to  problems  of 
strength,  Ability' and  vibrations  of  elastic  systems,  however 
the  results  can  be  used  also  In  other  Helds  of  engineering. 
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The  purpose  of  the  tovestlgatlon  was  tliat  of  understand- 
ing the  physical  changes  which  occur  to  aluminum  and  In 
certato  Ionic  crystals  during  and  after  deformation.   The 
tovestlgatlon  Involved  the  study  of  Imperfection  behavior 
generally,  and  specifically  the  Interaction  of  point  defects 
with  moving  and  vibrating  dislocations,  as  well  as  the 
contribution  of  dislocations  to  the  anharmonlc  character- 
istics of  solids.    (Author) 
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From  the  static  theory  of  the  earthquake  resistance 
of  constructions.  It  Is  assumed  that  a  pipe  line  and  the 
ground  surrounding  It  are  deformed  Identically.   The 
relative  dislocations  are  not  considered.    Formulas  were 
obtained  for  determtolng  stresses  on  a  pipe  line  during  the 
propagation  of  longitudinal  seismic  wave  to  a  direction 
along  the  axis  of  the  pipe  line.   The  creep  of  particles  of 
ground  from  the  pipe  line  were  considered  by  means  of  a 
certato  coefficient,  which  for  an  evaluation  of  the  magnitude 
at  stresses  Is  assumed  to  be  equal  to  unity.   The  creeping 
of  a  pipe  line  from  particles  of  ground  was  considered 
depending  upon  volume  of  ground,  participating  In  the  Joint 
movement  of  the  cited  medium  ground-pipe  line.   On  the 
basis  ct  several  examples  a  conclusion  was  reached  about 
large  reserve  to  strength  of  ordtaary  steel  pipe  lines 
during  earthquakes  of  average  and  hlg^  totensities.   to  this 
work  on  the  basis  of  dynamic  theory  of  earthquake 
resistance  of  a  hydroelastlc  system  a  dynamic  theory  of 
earthquake  reslstancy  of  underground  pipe  lines  Is  proposed, 
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The  design  of  economical  gas  turbine  ai^aratus  with 
high  parameters  for  the  operating  body  is  associated  with 
a  comprehensive  solution  of  the  complicated  problems  of 
heat  exchange  in  the  components  of  turbine  engines.   The 
study  of  contact  heat  exchange  between  metal  surfaces 
makes  It  possible  to  determine  boiwdary  conditions  re- 
quired for  the  calculation  of  the  temperature  fields  of 
turbine  parts.    In  building  power  engines  we  often  use 
designs  of  individual  connections  in  which  two  or  more 
parts  come  into  contact  directly  with  each  other  through 
which  there  is  a  heat  flow.   Contact  heat  exchange  surfaces 
are  encountered  in  heat  exchange  apparatus  of  the  chemical 
and  metallurgical  industry,  in  the  making  of  instriunents , 
In  building  reactors,  etc.    (Author) 
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Basic  transient  properties  of  graded-base  transistor  have 
been  examined  in  terms  of  the  minority-carrier  distribution 
in  the  base  region,  subject  to  the  restricting  conditions 
of  a  one-dimensional  device  geometry  and  low  injection. 
The  mathematical  expressions  for  the  minority-carrier 
distributions  in  the  base  region  and  for  the  transient 
times  have  been  found.   The  method  used  was  to  apply 
various  boundary  conditions  to  the  one-dimensional 
diffusion  equation  which  was  solved  by  the  'separation  of 
variables'  technique.   In  order  to  satisfy  the  initial 
conditions  of  individual  solutions,  the  general  soluticws  of 
the  transient  times  are  formulated  in  terms  of  infinite 
series.   Approximate,  closed  form  solutions  for  the 
transient  times  are  obtained  by  neglecting  the  hig^r 
order  terms  of  the  series.   The  closed-form  expressions 
for  the  transient  times  offer  good  approximations  for 
small  values  of  f  and  reduce  to  the  expressions  obtained 
for  homogeneous-base  transistors  when  f  is  allowed  to  go 
to  zero.  (AutborJt 
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alloys,  Polishes,  Sodium  compounds.  Hypochlorites, 
Etched  crystals.  Hydrogen  compoimds,  Hypochlorites, 
Etched  crystals.  Hydrogen  compounds,  Iodides,  Silicon, 
Iodine,  Helium,  Hydrogen.  Chlorine.  Transport  properties. 
Epitaxial  growth,  Chemical  equilibrium.  Photochemistry. 
Absorption  spectrum.  Germanium  compounds.  Silicon 
compounds.  Chlorides.  Reduction  (Chemistry). 

Topics  include:   room  temperature  polishing  of  Ge  and 
GaAs  using  NaOCl  solutions;  high  temperature  etching  of 
Ge  with  HI;  growth  rate  in  the  Ge-I2-He-H2  vapor  trans- 
port system;  exitaxial  Ge  growth  in  the  Ge-C12-H2  system; 
Bourdon  gauge  measurements  on  the  GeC12  system; 
photochemical  etching  of  Ge  and  Si  with  C12;  optical 
absorption  in  several  open  tube  systems;  transpiration  in 
the  Ga-HI-H2  and  Ge-HI-H2  systems;  growth  of  Si  single 
crystals  by  the  H2  reduction  of  SiC14. 
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The  problem  is  solved  concerning  the  propagation  of 
stress  waves  in  a  seml-infinlte  elastic  plastic  rod  due 
to  sudden  heating  of  the  free  end;  consideration  Is  given 
*o  the  dependence  of  the  coefficient  of  thermal  conductivity 
an  the  temperature  (i.e.  the  nonlinear  equation  of  thermal 
conduction  is  investigated)  which  involves  the  flniteness 
of  the  speed  of  propagation  of  heat  in  the  rod.    Calculation 
of  this  leads  to  quantitative  features  of  the  elastic  solution 
as  compared  with  known  earlier  solutions.   It  is  assumed 
that  the  material  of  the  rod  is  Incompressible  and  pos- 
sesses linear  hardening;  mechanical  properties  are 
considered  to  be  independent  of  temperature.    (Author) 
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The  method  of  equivalent  linearization  is  used  to 
Investigate  the  effects  of  the  menibrane  force  on  the 
stresses  in  a  simply  supported  Bemoulli-Euler  beam 
subject  to  random  excitation.   It  is  shown  that,  while  the 
mean-square  membrane  stress  is  negligible  compared  to 
the  mean-square  bending  stress,  the  former  nevertheless 
has  the  effect  of  reducing  the  latter.   Furthermore,  this 
reduction  is  less  significant  for  higher  driving  frequencies, 
thereby  reducing  any  'nonlinear  safety  factor'  that  might 
be  considered.  (Author) 
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A  numerical  analysis  of  the  edge  effects  in  the  1  in.  diame- 
ter film  boiling  apparatus  was  completed.   The  uncertainty 
in  condensing  coefficients  for  sodium  beneath  the  plate  makes 
it  difficult  to  correct  for  the  large  amount  of  heat  which  flows 
up  the  wall  when  the  system  operates  in  the  film  regime.    A 
design  for  a  modified  boiler  Is  presented.   The  forced  convec- 
tion apparatus  was  reassembled  after  the  zirconium  chips 
in  the  hot  trap  were  replaced.    Filters  were  added  at  several 
pointa  in  the  system  to  collect  suspended  solids  or  oxide  if 
either  existed  in  the  system.    Despite  all  efforts  plugs  still 
developed  and  flow  was  obtained  for  only  brief  periods 
during  this  time.    The  extremely  small  pumping  restriction 
seems  to  accentuate  the  problem  and  consideration  Is  being 
given  to  purchasing  a  new  pump  which  might  permit  circula- 
tion for  a  period  sufficiently  long  to  collect  all  solids  in  the 
loop  filters.    The  agravlc  apparatus  was  operated  with  mer- 
cury at  a/g  of  one.    Data  was  obtainefl,  in  the  nucleate,  transi- 
tion and  film  regimes.  (Author) 
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This  report  consists  of  two  parts  dealing  with;  the 
thermodynamics  and  dynamics  of  Ionized  gasses;  and,  the 
influence  of  finite  ionization  rates  on  the  wave  propagation 
throu^  ionized  gasses.   In  the  first  part  a  non-relativistic 
phenomenologlcal  theory  satisfying  Oie  Lorentzian 
invariance  of  thermodynamic  quantities  and  not  based  oa 
any  a-priori  assumption  for  the  form  of  the  electro- 
magnetic momentum  d^isity  is  developed  of  an  arbitrary 
polarizable  medium.   In  the  second  part  the  subject  topic 
is  dealt  with  by  using  both  the  one-fluid  model  and  the 
Lenhert  two-fluid  mod61  for  the  plasma. 
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Absorption  spectra,  as  well  as  activation  and  fluorescence 
spectra,  of  corundum  single  crystals  doped  with  chromium 
alone,  vanadium  alone,  and  chromium  plus  vanadium,  are 
presented.   The  fluorescence  of  Benltoite  at  room  tempera- 
ture and  at  -  190C  was  measured;  the  results  are  also  con- 
tained and  discussed  in  the  report.  (Author) 
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Three  types  of  meteorological  Information  are  useful 
for  Infrared  studies.   The  first  type  consists  of  average 
or  usual  conditions  which  can  be  applied  most  of  the  time. 
The  second  and  third  types  are  concerned  directly  with 
larger  variations  in  time  and  space.   They  are  distin- 
guished by  the  length  of  time  period  between  a  request 
for  information  and  Its  planned  application.   If  the  period 
falls  within  about  72  hours  of  the  time  of  the  request,  a 
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forecast  for  the  future  period  Is  best.    For  longer  periods 
In  the  future,  meteorological  studies  of  accumulated  past 
data  are  appropriate.    When  properly  applied  these  produce 
valuable  and  useful  results.    K  is  this  latter  type  of  infor- 
maticm  that  is  discussed  in  this  paper.    (Author) 
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analysis.  Integrals. 

An  interesting  mechanical  property  of  honeycomb  cores 
is  their  Poisson's  ratio:   it  is  very  sensitive  to  cell 
geometry  and  can  assume  values  from  zero  to  about  three. 
Large  values  may  be  observed  wtwn  flexing  some  slabs 
of  honeycomb  with  flat  cell  walls,  while  rippled  wall 
honeycombs  demonstrate  zero  Poisson's  ratio.   Tlie  ratio 
of  anticlastic  curvatures  is  indicative  of  the  value  of 
Poisson's  ratio  for  axial  loading  in  the  plane  of  the  slab. 
Equilateral  hexagonal  and  square  cells  were  considered 
here;  the  doubled  foil  line  the  x-dlrection.  and  the  cell 
width,  a,  the  spacing  between  doubled  foil  lines  (see  Insert. 
Ftg.  1).   The  angle  d  between  the  x-axls  and  an  adjacent 
wall  is  60  degrees  for  regular  hexagonal  cells,  though  in 
practice  It  may  be  much  less  (the  so-called  under -expanded 
core),  or  well  beyond  60  degrees  over-expanded  cores). 
Reducing  the  doubled  foil  line  to  a  minimum,  results  in  a 
nearly  quadrilateral  cell,  herein  assumed  square.   Con- 
forming to  conuiKMi  practice,  the  doubled  foil  line  was 
assumed  parallel  or  perpendicular  to  the  loading  or 
bend  axis. 
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A  BRIEF  REVIEW  OF  INVENTORY  tHEORY, 
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A  portion  of  ttie  original  document  contains  fine  detail 
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(^Optimization,  Inventory),  Mathematical  models. 
Inventory  analysis,  Management  engineering.  Costs, 
Probability.  Dynamic  programming,  SUtlstlcal  analysis. 

This  paper  describes  the  current  status  of  inventory 
theory  by  summarizing  the  main  results  that  have  been 
obtained  in  the  subject,  particularly  in  the  last  few  years. 
Deterministic  inventory  models  and  probabilistic  models 
are  considered,  we  shall  also  distinguish  and  distinctions 
are  made  between  the  one-period  and  the  N-period  models. 
The  implications  of  the  result  for  the  user  of  inventory 
theory  are  stressed. 
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Descriptors:  (♦Measuring  devices  (Blectrical  and 
Electronic),  Manufacturing  methods).  Voltmeters, 
Ammeters,  Test  equipment,  Perfonnance  (Engineering), 
Machines,  Tests. 


■t*  siiiq)! 


Testing  of  seven  'state-of-the-art'  8Uiq>le8  in 
accordance  with  combinations  of  the  ^>eoifted  requirements 
gave  generally  good  results.   Selection  of  the  best  grade 
of  Iron  for  the  working  vanes  has  been  started  using  samples 
of  different  alloys.  Several  manufacturing  variables 
which  affect  meter  performance  were  studied.    A  new 
anvil  plate  has  been  Installed  on  the  shock  testing 
machine  In  an  attempt  to  resolve  difficulties  In 
producing  specified  test  conditions.   Tooling  has  been 
completed  for  the  window  sealing  gaskets  for  2  1/2  and 
3  1/2  inch  meters.   Tooling  has  been  started  for  dial 
plates,  scale  printing,  2  1/2  inch  wlnctow,  cases,  and  the 
mechanism  top  bracket  stamping,   (yyjttior) 
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A  model  of  the  real  and  monetary  costs  involved  In 
8jfl)plying  spare  parts  from  current  production  Is  presented. 
Themodel  leads  to  a  cost  function  for  each  part  individually 
depen^  on  its  production  characteristics  and  its  demand 
probabiUty  function,  and  on  certain  policy  variables     By 
choortng  appropriate  values  for  the  policy  variables,  the 
cost  function  for  each  part  can  be  minimised  independentty 
of  the  others.  ' 
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ELECTRODES  AND  FLUXES  FOR  ARC  WELDING. 
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This  publication  recounts  the  history  of  the  development 
of  electrodes  and  fluxes,  describes  the  influence  of  elec- 
trodes and  fluxes  on  the  quality  of  welded  Joints,  and  gives 
examples  of  the  mechanization  cf  electrode  production. 
(Author) 
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Descriptors:  (•Niobium  alloys.  Rolling  (Metallurgy)), 
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Six  inch  diameter.  300  lb.  Ingots  of  FS-85  (Cb-27Ta-10W- 
IZr)  and  B-66  (Cb-5V-6Mo-lZr)  were  processed  to  produce 
0.060  In  X  18  in  wide  sheet.   The  FS-85  was  successfully 
converted  to  target  dimensions  while  the  B-66  sheets  did 
not  meet  the  18  in  width  criteria.   The  finished  sheet  was 
evaluated  with  respect  to  chemical  and  mechanical  prop- 
erties and  weldablllty.   The  ingot  to  sheet  yield  for  FS-85 
was  51.1%  while  the  yield  for  B-66  was  only  21.5%.    FS-85 
was  considerably  easier  to  fabricate  accounting  for  the 
greaUy  superior  yield  of  finished  sheet  from  ingot.   The 
quality  of  the  sheet  produced  was  roughly  equivalent  for  the 
two  alloys  except  that  the  FS-85  had  better  flatness. 
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Deaciiptors:  (^Dynamic  programming.  Replacement 
theory),  (^Replacement  theory,  Decision  making). 
Optimization,  Machines,  Maintenance,  Equations. 

Dynamic  programming  is  a  mathematical  technique 
applicable  to  multi-stage  decision  process  problems.   By 
observing  that  'an  optimal  policy  has  the  property  that 
whatever  the  Initial  state  and  initial  decision  are,  the 
remaining  decisions  must  constitiite  an  optimal  policy  with 
regard  to  the  state  resulting  from  the  first  decision'  one 
can  represent  the  process  in  the  form  of  a  functional 
equation.    For  finite  processes,  this  equation  can  be  solved 
recurrently,  and  one  can  determine  the  optimal  policy. 
An  Interesting  and  im{X>rtant  example  of  such  a  process 
is  encountered  when  one  considers  the  equipment  replace- 
ment problem.   One  seeks  to  determine  the  optimal  time 
to  replace  old  equipment  by  new.   This  process  is 
particularly  amenable  to  dynamic  programming,  and  an 
optimal  policy  can  be  generated  under  realistic  assumptions. 
The  functional  equation  approach  of  dynamic  programming 
has  also  proved  useful  when  spiled  to  a  wide  variety 
of  problems  in  the  fields  of  industrial  mathematics, 
logistics,  economics,  military  planning,  and  pure  mathe- 
matics and  physics.   (Author) 
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Multiple  correlation  analysis  will  not  seriously  compete 
with  established  costing  practices,  but  under  some 
circumstances  will  prove  useful  for  developing  cost  estimates 
not  determinable  by  other  means.   This  paper  presents  a 
simple  example  in  order  to  give  accountants  a  glimpse  of 
the  technique  and  to  enable  them  to  recognize  potential 
applications.    Consultation  with  a  statistician  or  a  good 
textbook  is  urged. 
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A  GENERALIZED  EQUIPMENT  REPLACEMENT  STUDY, 

by  Stuart  E.  Dreyfus.    15  Mar  57,  19p   P-1039 
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Descriptors:  (^Dynamic  programming.  Replacement 
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The  functional  equation  technique  of  dynamic  programming 
is  useful  in  determining  the  optimal  age  of  replacement  of 
durable  machinery.   The  paper  reviews  Bellman's  analytic 
solution  of  a  simplified  model,  presents  a  computation 
scheme  applicable  to  more  realistic  models,  and  discusses 
various  dynamic  programming  formulations  applicable  in 
the  field  of  equipment  replacement.   (Author) 
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AUTOMATIC  DATA-PROCESSING  FOR  PRODUCTION 
CONTROL, 
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It  is  the  purpose  of  Qie  paper  to  present  In  abridged  form 
a  synthesized  procedure  for  control  of  production  using 
punched-card  methods.    The  system  may  be  considered  a- 
framework  for  application  to  any  manufacturing  enterprise 
engaged  in  the  fabrication  and  assembly  of  parts,  regardless 
of  product.   Machines  are  used  to  record  and  coordinate  all 
paperwork  involved  in  manufacturing  from  time  of  raw 
material  rece^  through  transformation  into  finished 
product.   A  collateral  objective  of  this  presentation  is  to 
indicate  that  mechanization  of  the  production  control  system 
is  a  logical  role  for  the  Industrial  Engineer.    (Author) 
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The  basic  theory  of  the  use  of  items  in  sequence  in  a 
complex  system  is  developed.    Particular  examples  are 
given  for  the  exponential  distribution,  the  terminated 
exponential,  the  normal  distribution,  the  eiqwnential  with 
normal  distribution  wearout,  and  the  Welbull  distribution. 
It  is  noted  that  the  problem,  statistically  is  the  same  as 
the  distribution  of  the  sum  of  Independent  items.   The 
treatment  of  degradation  due  to  disuse  of  an  item  is 
Included.    (Author) 


AD-606  526  Dlv.    26,  32 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

AN  ISOQUANT  APPROACH  TO  INVESTMENT 

DECISION  PROBLEMS. 

by  Jack  Hirshleifer.    23  Aug  57,  46p   P-1158 

'Unclassified  report 

Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  ('Decision  theory.  Money),  ('Budgets, 
Optimization),  ('Management  planning.  Budgets), 
Economics,  Conomerce,  Decision  making. 

The  given  notes  constitute  an  attempt  to  solve,  through 
the  use  of  Isoquant  analysis,  the  problem  of  optimal  _ 

investment  decisions  (in  business  parlance,  the  problem 
of  capital  budgeting).    The  Initial  section  reviews  the 
principles  laid  down  in  Irving  Fisher's  JusUy  famous 
works  on  interest,  to  see  what  light  they  shed  on  two 
competing  rules  of  behavior  currently  proposed  by 
economists  to  guide  bjusiness  investment  decisions — the 
Present-Value  Rule  and  the  Intemal-Rate-of-Retum  Rule. 
The  main  concern  is  to  show  how  Fisher's  principles 
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similar  to  those  obtained  for  tungsten  and  tantalum  In 
earlier  studies.    A  high-voltage  D  C  pulsing  unit  has 
enabled  uninterrupted  elevated  temperature  observation 
of  the  reaction  of  oxygen  with  molybdenum.   The  temper- 
ature range  studied  is  300  -  lOOOK.   Although  the  utilization 
of  this  technique  is  in  the  preliminary  stages.  It  is  certain 
to  enhance  the  versatility  of  field  emission  microscopy 
In  the  stwly  of  gas-metal  reactions.   This  technique  will 
be  utilized  in  this  laboratory  as  a  ma)or  approach  in  the 
study  of  Initial  stages  of  oxidation  of  metals  at  temperatures 
less  than  lOOOK.    The  effect  of  nonoxldlzlng  gases,  present 
as  impurities  In  the  oxidizing  atmosphere.  In  altering  the 
reaction  kinetics  has  been  studied  further.    In  order  to 
determine  the  extent  of  the  effect  fulty,  a  mass  spectrom- 
eter will  be  used  to  determine  the  concentration  of  gases 
present  In  the  oxidizing  chamber. 
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Loading  (Meohanlos),  Resistance  (Electrical),  Micro- 
structure,  Diffusion. 

This  report  describes  work  on  producing  dispersion 
strengthened  copper  alloys  using  melttng  and  casting  tecb- 
ni(;^s  as  opposed  to  more  conventionslly  used  powder 
metallurgy  techniques.  Two  methods  of  approach  are 
described.   One  method  produces  copper-thorium  borlde 
alloys  by  liquid  phase  precipiUtlon.   Cu-2%  ThB4  alloys 
produced  by  this  technique  show  10  to  80%  improved  tensile 
properties,  two-to-three  orders  of  magnitude  inyproved 
creep  and  stress-rupture  properties  together  with  a  2  to 
10%  Increase  in  electrical  resistivity.   The  second  method 
produces  a  oopper-alumlnum  oxide  alloy  by  a  solid  state 
dUfuslon  reaction  following  melting  and  casting.   The 
prec^ltate  formed  is  extremely  fine,  insisting  recrys- 
unUatlon  at  lOOOC  for  24  hours.   (Ai^r) 


METALLURGY  -  Division  17 


AD-606  824  Dtv.    17,  14,  26 

OTS  Prices:  HC  $3.00/MF  $0.75 

Defense  Metals  Information  Center.  Columbus,  Ohio. 
DEFENSE  METALS  INFORMATION  CENTER  SELECTED 
ACCESSIONS. 
15  Sep  59,  95p 

Unclassified  report 

Descriptors:  (»Metals,  Bibliographies).  ('Alloys, 
Bibliographies).  Indexes.  Abstracting,  Titanium 
alloys.  Beryllium,  Refractory  metals.  Steel, 
Stainless  steel.  Nickel  alloys,  Cobalt  alloys.  Iron 
alloys.  Yttrium,  Rare  earths  compounds.  Material 
forming.  Mechanical  properties.  Refractory  materials. 
Laminates,  Composite  materials.  Ablation, 
Boundary  layer. 

An  annotated  bibliography  Is  given  on  light  naetals, 
refractory  metals,  hlgji-strength  alloys,  rare  earth 
metals,  nonmetallic  refractories,  and  composites. 
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Descriptors:  ('Metal  films.  Gold),  (*Gold,  Crystal 
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Gold  films  deposited  by  evaporation  onto  amorphous 
substrates  at  a  wide  variety  of  temperatures  were  ex- 
amined by  x-ray  and  electron-reflection  diffraction,  as 
well  as  by  resistivity  measurements.   It  was  found  that: 
(a)  the  (111)  texture  predominates  at  all  deposition  tem- 
peratures and  appears  almost  exclusively  between  370  and 
500C;    (b)  the  hexagonal  partial  structure,  first  noted  by 
others  In  cold-worked  bulk  gold,  appears  in  electron  dif- 
fraction in  this  temperatxire  range,  along  with  the  for- 
bidden (110)  reflection;  (c)  the  deposition  process  Introduces 
large  concentrations  of  vacancies,  which  cluster  under 
annealing  Into  quite  stable  complexes.   A  large  observed 
Increase  In  resistivity  and  a  contraction  of  the  lattice  as 
measured  by  x-ray  diffraction  are  related  to  these 
vacancies.    (Author) 
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PERT  (Program  Evaluation  and  Review  Technique)  is  a 
management  technique  that  utilizes  the  concept  of  time- 
based  network  program  planning.    AFSC  recognized  the 
value  of  PERT  for  application  on  critical  or  complex 
weapons  systems  and  projects  and,  in  the  past  two  years 
has  become  its  largest  user.   Now,  the  basic  techniques 
are  to  be  extended  to  include  cost  and  other  selected 
management  parameters.    However,  since  PERT  is  not 
an  Old  in  itself  in  spite  of  publicity  accorded  it,  this 
system  must  be  seen  In  perspective  as  only  one  of  numer- 
ous techniques  used  in  management  of  AFSC  programs. 
This  plan  considers  this  throughout  the  management  and 
development  activities  which  are  described  in  it. 
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Statistical  analysis. 

The  Theory  of  Stochastic  Duels  is  extended  by  consider- 
ing the  distribution  of  time-to-completion  of  the  funda- 
mental duel.   The  model  has  fixed  kill  probabilities  and 
either  random  or  fixed  time  between  rounds  fired.   Time- 
limitation  is  included.   Special  cases  and  examples  are 
worked  out.   Clearly,  the  time-duraUon  of  combat  has  both 
tactical  and  logistic  implications  for  the  decision-maker. 
(Author) 
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PEOPLE, 
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Unclassified  report 

Trans,  from  Voennaya  Mysl'  (USSR)  1955,  no.  5. 


Descriptors:  (♦Wai-fare,  Public  opinion),  Milituy 
strategy.  MiUtery  tactics.  USSR,  Political  science. 
Foreign  policy.  Threat  evaluation. 

From  a  political  viewpoint,  this  editorial  Is  an  exposltiOB 
of  the  current  Soviet  view  on  the  causes  and  resulto  of 
World  War  Two.    From  a  military  viewpoint  the  editorial 
contains  a  number  of  Interesting  polnte  for  a  Western 
reader:  (1)  Some  indications  of  the  weakness  in  Soviet 
military  thinking  and  planning  in  the  pre-World  War  Two 
Period;  (2)  An  enumeration  of  problems  In  the  area  of 
strategy  and  tactics  to  which  Soviet  planners  are  called 
upon  to  devote  their  attention  If  they  are  to  be  prepared  for 
future  emergencies;  (3)  A  discussion  of  factors,  operative 
In  tiie  current  international  framework  and  now  in  evidence, 
which  constitute  long-range  warning  signs  of  possible  war 
In  the  future.  (Translator) 
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SOME  SOVIET  VIEWS  ON  THE  NATURE  OF  A  FUTURE 

WAR  AND  THE  FACTORS  DETERMINING  ITS  COURSE 

AND  OUTCOME:  SOVIET  MILITARY  SCIENCE  ON  THE 

CHARACTER  OF  CONTEMPORARY  WAR;  ON  THE  BASIC 

FACTORS  DETERMINING  THE  COURSE  AND  OUTCOME 

OF  WAR    AND   COMMENTS, 

by  L  S.  Baz'  and  I.  Korotkov.    15  Sep  58,  54p  T-97 

TT  64  71445 

Unclassified  report 

Trans,  from  Voennyl  Vestnik  (USSR)  1958,  v.  38,  no.  6, 
p.  19-29;  Sovetakaya  Aviatsiya  (USSR)  1958,  12  Aug. 

Descriptors:  (*Warfare,  Military  strategy),  (*MillUry 
strategy,  USSR),  Armed  forces  (Foreign),  Strategic 
warfare.  Nuclear  weapons.  Defense  systems.  Aerial 
warfare.  Communism,  Economics,  Political  science. 
Social  sciences.  Military  tactics.  Military  publications. 

Two  articles  from  the  Soviet  mllltery  press  which  treat 
some  major  problems  of  Soviet  military  thought  in  un- 
usually comprehensive  and  systematic  fashion  are  pre- 
sented.  The  first,  entiUed  'Soviet  MiUtary  Science  on  th« 
Character  of  Contemporary  War,"  by  Colonel  I.  S.  Baz', 
was  published  in  the  June  1958  (No.  6)  issue  of  MiliUry 
Herald,  the  Defense  Ministry  monthly  which  deals  chiefly 
with  problems  of  ground  force  officers.   The  second, 
entitled  'On  the  Basic  Factors  Determining  the  Course  and 
Outcome  of  War,'  by  Colonel  I.  Korotkov,  was  published  in 
the  Air  Force  daily,  Soviet  Aviation,  on  August  12,  1958. 
The  Military  Herald  article  draws  together  and  provides  a 
theoretical  framework  for  views  on  the  character  of  a 
future  war  expressed  piecemeal  by  other  Soviet  authors  In 
the  past.    The  conceptual  framework  of  the  discussion  Is 
embodied  in  the  context  of  an  attack  on  the  historical 
indeterminism  of  Clausewitz's  theory  of  wars. 
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Descriptors:  (*Air  force  equipment,  Maintenance), 
Malfunctions,  Instruction  manuals.  Specifications, 
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Physical  properties.  Tests,  Tables^  .Models  (Simulations), 
Design,  ^stoms  engineering. 

The  report  describes  the  development  of  a  System 
Analysis  Model  (SAM)  utilizing  equipment  characteristics 
and  maintenance  environmente  of  Air  Force  equipmente, 
which  provides  a  guide  for  technical  vrriters  in  the  selection 
of  the  most  efficient  fault  isolation  presentations  for  current 
and  R  and  D  systems.    From  this  model,  three  character- 
istics which  affect  the  efficiency  of  fMlt  Isolation  presen- 
tation formate  were  selected  for  experimental  manipulation 
and  evaluation.   These  characterlstios:  (1)  type  of  circuitry, 
(2)  type  of  iitdlcators,  and  (3)  system  complexity  were 
used  to  evaluate  the  relative  efficiency.  In  terms  of 
performance  accuracy  and  time,  of  tliTee  fault  Isolation 
presentation  formats:  (1)  standard  sahematlcs,  (2)  data 
flow  diagrams,  artd  (3)  proceduralized  Instructions.   Their 
nonsignificant  differences  suggest  that  the  criterion  for 
ohooBlng  between  standard  schematlos  and  data  flow 
diagrams  would  be  the  cost  of  development  when  dealing 
with  equipmente  with  similar  characteristics.   Significantly, 
proceduralized  instructions  were  found  to  be  more  efficient 
than  the  other  two  formate.    (Author) 
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Unclassified  report 

Presented  at  the  Annual  Meeting  of  the  Operations 
Research  Society  of  America  (5th),  9-10  May  57.    Leg- 
ibility of  this  document  is  in  part  unsatisfactory.    Re- 
prvKkictlon  will  be  made  from  best  available  copy. 

Descriptors:  (*Symposla,  Strategic  bombing),  (♦Strategic 
bombing.  Aerial  warfare),  (♦Aerial  warfare.  Strategic 
bombing).  Strategic  warfare.  Targets,  Coste,  Aircraft, 
Weapons,  Defense  systems.  Equations,  Aviation  personneL 

An  analytic  technique  Is  described  for  direct  determination 
of  the  outeome  of  optimal  aerial  bombing  or  reconnaissance 
campaigns  against  strategic  targete,  without  the  customary 
laborious  exploration  of  variations  In  attack  strategy.    The 
scope  of  this  analysis  permits  wide  latitude  in  the  nature  of 
the  strategic  campaign  and  Ite  envirotcnent,  including  the 
following:   the  criterion  defining  an  optimum  campaign  may 
be  that  of  minimum  cost,  or  minimum  air  crew  loss  for  a 
fixed  level  of  terget  destructton.  with  or  without  addlttonal 
constrain  to  such  as  specified  maximum  campaign  duration; 
aircraft  losses  may  be  due  to  enemy  area  and  local  defenses, 
non-combat  causes,  or  due  to  destruotlon  while  on  their  own 
base.   Several  examples  are  used  to  Illustrate  how  the 
aiudytlc  method  presented  here  leads  to  a  better  under- 
standing of  the  slgnfflcant  features  of  strategic  campaigns, 
and  their  sensitivity  to  variations  in  asstmiptions,  than  can 
be  gleaned  from  an  essentially  empirical  study  of  many 
Individual  campaigns.   (Author) 
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KLAUS  KNORR  ON  WAR  POTENTIAL:   A  BRIEF  REVIEW, 

by  Malcolm  W.  Hoag.   18  Nov  57,  4p  |P-1025 

Unclassified  report 

Descriptors:  (♦Mobilization.  RevlewB),  (♦Reviews. 
Mobilization),  (♦Economics,  Warfare),  Mobilization, 
Deterrence,  Nuclear  warfare.  Cold  ^r.  Political  science. 
Sociology. 


Professor  Knorr  finds  contemporary  relevance  in  the 
notion  of  mobllizable  war  potential,  and  devotes  ninety-odd 
per  cent  of  his  pages  to  the  case,  typified  by  World  War  n. 
In  which  a  nation  has  an  opportunity  to  mobilize  Ite  strength 
fully  after  hostilities  have  begun.     He  deals  kicidly  and 
sensibly  with  this  contingency,  and  can  Justly  claim  achieve- 
ment of  his  objective:   (1)  a  synthesis  of  the  extensive  post- 
World  War  n  literature  on  economic  mobilizatton  which 
(2)  Incorporates  political  and  sociological  insl^te  bearing 
upon  the  will  and  the  ability  to  organize  for  fighting. 
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THE  SYSTEMS  RESEARCH  LABORATORY'S  AIR 

DEFENSE  EXPERIMENTS, 

by  W.  C.  Biel,  R.  L.  Chapman,  J.  L.  Kennedy,  and 

A.  NeweU.    23  Oct  57,  Sip   P-1202 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Systems  engineering.  Air  defense  command), 
(♦Symposia.  Human  engineering),  (♦Air  defense  command. 
Operations  research).  Performance  (Human),  Learning, 
Behavtor,  Simulation,  Air  force  personnel,  D<efense 
systems.  Warning  systems.  Leadership.  Motlvatton, 
Tracking.  Adjustment  (Psychology). 

The  desired  performance  of  complex  systems  can  be 
realized  only  throu^  designing  and  managing  them  for 
operational  flexibility.   This  can  be  done  by  harnessing  ttie 
learning  ability  of  men  in  organizattons.   Conditions  for 
encouraging  men  to  adapt  system's  resources  to  most 
efficient  use  follow  from  the  organism  analogy — a  key 
notion  for  explaining  the  behavior  of  the  four  crews  studied. 
In  addltton.  the  simulation  techniques  developed  in  the 
course  of  the  research  provide  a  means  for  continued 
'head-on'  attacks  on  a  crucial  problem  of  the  present  day~ 
that  of  better  understanding  of  the  adapUtion  process  in 
organizations,  so  that  it  can  be  used  and  controlled.    The 
paper  is  in  the  form  of  a  report  of  a  scioitlfic  search. 
The  story  of  e^qierlmental  mistakes.  modificatlQns  in 
method,  and  successive  insights  Is  presented  to  convey  the 
essence  of  an  ambitious  investlgatton  at  the  frontier  of 
knowledge  where  the  terrain  is  not  well-m^>ped  and  the 
research  tools  are  being  developed  as  needed.    (Author) 
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RELATIONSHIPS  BETWEEN  WEAPONS  AND 
LOGISTICS  EXPENDITURES, 
by  Murray  A.  Gelsler.    28  Aug  56,    29p   P-1036 

Unclassified  report 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descr4)tors:   (♦Weapons.  Budgete),  (♦Logistics.  Buc^to), 
Aircraft.  Maintenance.  Management  oigineerlng. 
Inventory  control.  Economics,  Air  force  budgete. 

The  p^per  discusses  the  trade-offs  which  are  always 
made  ~  ImpllclUy  or  expUciUy  ~  between  In- 
vesting In  a  weapon  and  in  ite  logistics  support.   The 
importance  of  some  weU-known  general  relationships 
are  considered:  (1)  A  wes^ns  system,  ite  supply  support, 
and  ite  maintenance  support  are  all  cme  package  and  for 
many  management  purposes  should  be  considered  together. 
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(2)  The  number  of  operationally-ready  aircraft  Bometlmes 
may  possibly  be  increased  more  economically  by  devoting 
additional  resources  to  supply  or  maintenance  support 
rather  than  by  buying  additional  units  of  the  end  item. 

(3)  Similarly,  shifting  resources  between  supply  and 
maintenance  could  be  a  means  of  increasing  the  operation- 
ally ready  Inventory.   (4)  In  managing  a  weapon,  Standards 
should  not  be  set  for  one  logistics  activity  without  regard 
to  the  others.    For  example,  w^th  a  fixed  budget,  an  effort 
to  reduce  the  A<X!P  rate  too  far  may  so  impinge  on 
maintenance  resources  as  to  reduce  the  number  of  opera- 
tionally ready  weapons.   The  opposite  Is  also  possible. 
(Author) 
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Unclassified  report 

A  portion  of  the  original  docimient  contains  fine  detail 
wiiich  may  make  reading  of  photocopy  difficult. 

Descriptors:  ('Strategic  air  command.  Control  systems), 
(♦Control  systems.  Strategic  air  command^.  Test  methods. 
Simulators,  Training,  Air  force  personnel.  Air  force 
systems  conmiand.  Air  defense  command.  Data  trans- 
mission systems.  Data  processing  systems.  Programming 
(Computers),  Management  engineering.  Defense  systems, 
Display  systems,  Systems  engineering.  Communications 
systems. 

Information  is  presented  concerning  each  Milestone 
established  in  the  465L  System  Test  Plan.   The  Milestone 
Information  Is  organized  generlcally  by  Centrals  and  other 
descriptive  titles  for  activities  of  similar  scope.   These,  In 
turn,  are  consolidated  according  to  subsystem  and  com- 
parable collective  designations.    Testing  not  attributable 
to  the  465L  System  Test  Plan  Milestones  are  reported  In 
paragraphs  associated  with  their  related  test  activities. 
The  System  Test  Facility  (STF)  located  at  the  Contractor's 
Project  Headquarters  supported  demonstrations,  special 
tests  and  training.    Specific  activities  reported  for  the 
STF  Included  continuation  of  RFI  testing  to  determine  the 
effectiveness  of  Circuit  Card  Suppressors  and  Signal/Power 
Line  Filters,  updating  the  three  production  RCC's  in  com- 
pliance with  the  a4>proved  Baseline  Configuration,  and  the 
conduct  of  validation  tests  on  the  D-35  Drawer  Tester. 
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DESIGN  CHANGE  IMPACTS  ON  AIRFRAME  PARTS 

INVENTORIES, 

by  James  W.  Petersen  and  Wilbur  Steger.   31  Oct  57, 
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Descriptors:  (*InTentory  c<Hitrol,  Obsolescence  theory), 
("Obsolescence  theory.  Inventory  control),  (•Airframes, 
Inventory  control).  Air  force  procurement.  Economics. 
Logistics,  Management  engineering,  Spare  parts. 

This  study  is  an  attempt  to  provide  part  of  the  informa- 
tion needed  to  assess  tbe  costs  of  holding  a  spares  in- 


ventory,  namely,  tbe  cost  of  airframe  Inventory  which 
becomes  obsolete  as  a  result  of  design  changes.   Such 
information,  for  example,  would  be  extremely  useful  in 
determining  a  suitable  spares  procurement  policy  for  a 
new  military  weapon. 
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A  PROPOSAL  FOR  REDUCING  THF  COST  OF 

LOGISTICS  SUPPORT, 

by  James  W.  Petersen  and  Wllber  Steger.    23  Apr  67. 
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Descriptors:   (*LoglsUcs,  Costs),  (*Costs,  Logistics), 
(•Spare  parts.  Air  force  procurement).  Transportation, 
Storage.  Degradation,  Inventory  control.  Management 
engineering. 

Deferral  of  procurement  Is  distinctly  worthwhile  for 
some  items.   These  are,  for  the  most  part,  expensive 
spare  parts  which  are  few  enough  to  be  managed  with 
considerable  attention,  and  also  of  such  a  nature  that 
spares  consumption  is  almost  certainly  sure  to  be  low 
during  the  phaslng-ln  of  new  equipment.    The  savings 
indicated  may  be  as  high  as  sixty  per  cent  of  the  total 
cost  of  expensive  Items  under  the  present  supply  system, 
and  undoubtedly  exceeds  thirty  per  cent  of  this  cost. 
Since  expensive  spares  consitltute  nu}re  than  fifty  per 
cent  of  the  total  dollar  value  of  the  supply  system,  tbe 
Indicated  savings  are  very  substantial.   The  deferred 
procurement  system  does  not  result  in  a  noticeable  re- 
duction of  tbe  effectiveness  of  the  supply  system  if  de- 
ferral is  practiced  Just  long  enough  to  collect  sufficient 
data  to  make  a  substantially  Improved  forecast  of  future 
consumption.   In  the  current  study,  this  period  was 
approximately  eighteen  months  in  length. 
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ON  THE  COMPUTATIONAL  SOLUTION  OF  DYNAMIC- 
PROGRAMMING  PROCESSES.    I.  ON  A  TACTICAL  AIR- 
WARFARE  MODEL  ON  MENGEL, 

by  Richard  Bellman  and  Stuart  Dreyfus.   Rev.  23  May  57, 
24p   P-1072 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
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Descriptors:  (* Aerial  warfare.  Mathematical  nxxlels), 
(♦Djmamic  programming.  Aerial  warfare),  Military 
tactics.  Game  theory.  Air  force  operations.  Statistical 
analysis.  Functions. 

The  paper  is  devoted  to  tbe  computational  solution  of  dy- 
namic programming  processes.   The  functional-equation 
approach  is  used  to  treat  a  tactical  alr-wariare  model 
that  A.  Mengel  previously  considered  by  means  of 
classical  variational  techniques.    (Author) 
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SIMULATION  IN  RAND'S  SYSTEM  RESEARCH 

LABORATORY, 

by  Robert  L.  Chapman.   30  Apr  57.  12p   P-1074 

Unclassified  report 
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Prpared  for  presentation  at  the  Joint  AIIE-ORSA-TIMS 
Symposium  on  System  Simulation.  Hotel  Statler,  New  York 
City,  16-17  May  57.    Legibility  of  this  document  is  in  part 
unsatisfactory.   Reproduction  has  been  made  from  best 
available  copy. 

Descriptors:  (*Sympo6la,  Systems  engineering),  (♦Air 
defense  command.  Operations  research),  (»Systems 
engineering.  Air  defense  command).  Simulation,  Human 
engineering.  Defense  systems,  Peorformance  (Human). 
Air  force  training,  Learning. 

This  research  attempted  to  obtain  tkie  predictable  features 
of  a  closed  system  by  exploiting  man's  capacity  to  seek  and 
find  problem  soluticms.   That  Is,  If  man  could  be  motivated 
to  seek  the  system's  goal,  and  if  be  were  provided  knowledge 
oC  operational  results,  a  disparity  between  actual  and  de- 
sired performance  might  serve  as  an  error  feedback  to 
trigger  adaptation  of  operating  practices  to  Improve  effec- 
tiveness.  To  explore  this  possibility,  a  particular  man- 
machine  system,  a  part  of  the  alr-dafense  network,  was 
simulated  In  the  laboratory.    Included  In  the  laboratory  sys- 
tem were  not  only  functional  representations  of  tbe  machine 
components  but  also  the  men  themselves— under  such  con- 
ditions as  to  permit  them  the  latitude  of  action  found  In  tbe 
real  world.   Such  a  system  was  exposed  to  successively 
more  difficult  task  situations,  the  results  of  performance 
were  reported  back  to  tbe  crew,  and  the  questions  asked 
were:   Could  men  learn  to  improve  system  performance; 
'what'  did  they  learn;  and  'why'  did  they  learn. 
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SIMULATION  IN  RAND'S  LOGISTld^  SYSTEMS 

LABORATORY, 

by  WUllam  W.  Haytbom.   30  Apr  51,  14p   P-1075 
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The  techniques  of  simulation  beii^  oeveloped  for  the 
Logistics  Laboratory  are  applicable  to  many  Mnria  of 
supply  and  distribution  systems.  With  modifications,  it 
sbould  be  possible  to  extend  tbe  tecbclques  to  many 
industrial  and  business  enteiprises  where  service- 
testing  of  new  management  policies  and  procedures  is 
desirable  but  difficult  to  implement  because  of  oi^ani- 
zatlonal  interactions  or  the  danger  of  disrupting  on- 
going activities.   Tbe  kinds  of  problems  that  seem 
especially  relevant  are  those  Involving  inventory  con- 
trol, inventory  size,  centralized  versus  decentralized 
procurement,  centralized  versus  decentralized  stock- 
ing, etc. 
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THE  WORTH  OF  PRINCIPLES  OF  iWui, 

bjr  B.  Brodle.  21  May  57,  2^  P-1092 


Unclassified  report 


Tbe  following  lecture  was  delivered  on  7  Mar  57,  at 
tbe  U.  8.  Army  Command  and  General  Staff  College. 
Fort  Leavenworth,  Kans. 

Descriptors:  (•Warfare,  Theory),  (*MUitary  strategy. 
Theory),  Milltazy  tactics.  Armed  foroes  q;>eratlons. 
Naval  operations.  History,  Decision  making.  Officer 
personnel. 

The  principles  of  war  are  discussed  in  terms  of  histor- 
ical and  present  day  military  strategy. 
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A  GERMAN  DISCUSSION  OF  ATOMIC  WEAPONS  AND 

THE  LAW, 

by  Ewald  W.  Schnltzer.    17  Jul  57,  lOp    P-1106 

Unclassified  report 

Descriptors:  (♦Nuclear  weapcms,  Law).  (•Law.  Nuclear 
weapons).  (•West  Germany,  Nuclear  weapons).  Armament. 
Political  science.  Leadership.  Social  sciences.  Govern- 
ment (Foreign). 

The  subject  o*  atomic  armament  for  the  Bundeswehr,  tbe 
newly  established  armed  forces  of  West  Germany  is  discussed. 
For  tbe  first  time  the  question  of  the  relationship  between 
atomic  weapons  and  the  law  has  been  discussed  In  the 
German  press.   On  May  18,  1957.  a  letter  to  the  editor 
was  published  in  Frankfurter  Allgemelne  Zeltung  uder  tbe 
beading  'Atomic  Weapons  and  the  Law'.    The  letter  is  re- 
produced in  translation.    Although  It  furnishes  only  scant 
material  cm  the  subject.  It  does  present  a  first  definition  of 
tbe  problem,  and  deals  with  an  issue  which  may  have  far- 
reaching  political  implications. 
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SOME  STRATEGIC  IMPUCATIONS  OF  THE  NUCLEAR 

REVOLUTION, 

by  Bernard  Brodle.  14  May  57,  22p   P-1111 

Unclassified  report 

Presented  before  tbe  Institute  of  World  Affairs, 
University  of  Utah,  14  May  57. 

Descriptors:  (♦Nuclear  weapons.  Limited  war),  (♦Limited 
war.  Nuclear  weapons).  History,  Strategic  bombing. 
Nuclear  bombs.  Urban  areas.  Population.' Defense  sys- 
tems. Strategic  air  c<nnmand,  Deterrence,  Cold  war. 
Nuclear  warfare. 

Tbe  discussion  is  concerned  with  tbe  problems  Involved 
in  the  use  of  nuclear  weapons  In  limited  warfare.   The  con- 
clusion states:  ...'In  order  to  make  work  at  all  anythli^ 
as  arbitrary  and  forced  as  limitations  upon  war.  are  likely 
to  be.  It  would  seem  that  one  major  requirement  is  that 
transgressions  or  violations  be  very  easy  to  recognize  and 
very  difficult  to  deny.   This  is  not  to  say  that  we  may  not 
use  nuclear  weapons  in  limited  war;  it  only  underlines 
the  problem  of  finding  out  how  we  can  use  them  without 
thereby  signaling  the  abandonment  of  restraints.' 
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IMPLICATIONS  OF  NUCLEAR  WEAPONS  IN  TOTAL 

WAR, 
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by  Bernard  Brodle.   8  Jul  57.  P-1118 

Unclassified  report 

Prepared  for  publication  in  the  Royal  Canadian  Air  Force 
Staff  College  Journal,  1957. 

Descriptors:  (*Strateglc  bombing.  Nuclear  warfare), 
(•Nuclear  warfare.  Strategic  bombing),  (*Nuclear  weapons. 
Nuclear  warfare),  {*Warfare,  Nuclear  warfare).  History, 
Nuclear  bombs.  Urban  areas.  Population,  Survival,  Shelters, 
Nuclear  warfare  casualties.  Nuclear  explosions.  Defense 
systems.  Air  defense  command.  Strategic  air  command. 

The  discussion  on  total  nuclear  warfare  concludes:   '.  . . 
Barring  revolutionary  and  presently  unforeseen  advances  in 
,  air  defense,  an  unrestricted  strategic  air  campaign  in  a  war 
In  which  the  United  States  is  engaged  is  bound  to  be  decisive. 
B  does  not  matter  greatly  wiiether  the  number  of  nuclear 
weapons-on-target  required  to  guarantee  decisiveness  Is  a 
few  score  or  a  few  hundred,  because  we  are  in  realms  of 
figures  that  are  well  within  the  capabilities  at  least  of  the 
United  States  (the  critical  factor  being,  of  course,  delivery 
capability  rather  than  size  of  the  nuclear  stockpile).    And  it 
is  equally  certain  that  these  figures  are  now  or  soon  will  be 
within  the  capabilities  of  one  or  more  other  powers.    Figures 
for  a  strategic-bombing  campaign  running  into  the  thousands 
of  bombs -on-target  are  likely  to  be  either  morbidly  fanciful 
or  pointed  toward  a  campaign  aimed  not  merely  at  a  simple 
military  decision  but  at  complete  national  obliteration.' 
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INTERNATIONAL  REGISTRATION  OF  THE  ATOM, 
by  Arnold  Kramlsh.    26  Jul  57,  lOp    P-1134 

Unclassified  report 

Legibility  of  this  dociunent  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (^Disarmament,  Nuclear  weapons),  (*Nuclear 
weapons.  Disarmament),  (*United  Nations,  Disarmament), 
Radiation  hazards.  Radioactive  fallout.  Nuclear  explosions. 
Political  science.  United  States,  Great  Britain.  USSR. 

The  discussion  is  centered  around  the  following  question: 
In  view  of  the  Universal  Declaration  of  Human  Rights  which 
proclaims  the  individual's  'right  to  life,  liberty  and  security 
of  person,'  is  it  not  within  the  province  of  the  United  Nations 
to  enunciate  the  following  principle.    'That  nations  and  in- 
dividuals engaged  In  nuclear  research  and  development 
operations  of  any  sort  have  an  obligation  to  do  so  at  mini- 
mum risk  to  other  nations  and  to  the  individuals  of  all 
nations.    Further,  it  is  the  common  right  to  know  of  any 
such  (^rations  which  possess  a  potential  of  harm  or  could 
conceivably  magnify  themselves  to  a  stage  dangerous  to 
individual  life  and  security.'   On  the  whole,  the  last  decade 
has  shown  a  discotiraglng  lack  of  progress  in  disarmament 
negotiations.    This  is  due,  in  large  measure,  to  the  com- 
prehensive, sweeping  nature  of  the  plans  submitted.   And  If 
we  are  now  beginning  to  make  any  progress  In  this  field,  it 
Is  because  emphasis  has  been  changed  to  the  achievement  of 
step-by-step  goals.    But  the  final  goal,  disarmament  in  its 
absolute  sense,  may  never  be  achieved— the  common  goal 
must  be  the  disciplined  manufacture  and  use  of  armaments. 
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by  C.  B.  McGuire.  30  Aug  57,  61p   P-1138 

Unclassified  report 

Paper  was  prepared  for  use  as  Chapter  11  in  a  book 
entitled  'The  Economics  of  Defense  in  the  Nuclear  Age,' 
by  Charles  Hitch  and  Roland  McKean,  intended  for  publi- 
cation. 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Transport  planes.  Air  Force  procure- 
ment), (*Alr  Force  procurement.  Aircraft),  Logistics, 
Costs,  Economics,  Mathematical  models.  Operation. 


AD-606  482  Div.    18 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div. ,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

TO  STRENGTHEN  THE  POWER  OF  AVUTION, 

by  K.  A.  Vershinln.  9  Sep  64,  lip 

FTD  TT64  474;  TT  64  71472 

Unclassified  report 

Unedited  rough  draft  trans,  from  Krasnaya  Zvezda 
(USSR)  1964.  no.  27  a2243)  1  Feb,  p.  2. 

Descriptors:  ('Air  force  training,  USSR),  Aviation 
personnel.  Air  force  personnel.  Defense  systems. 
Air  transportation.  Armament,  Communism,  Armed 
forces  (Foreign). 

The  article  discusses  the  tactical  training  of  aviation 
units  and  subunits.    Improvement  and  perfection  of  tactical 
habits  in  the  use  of  rocket -carrying  equipment  were 
developed  with  consideration  of  the  complex  circumstances 
of  a  modern  battle  and  newest  means  of  the  Soviet  armed 
forces.    During  the  past  trainings,  carried  out  In  cooper- 
ation with  other  types  of  services,  Soviet  aviators  have 
demonstrated  a  better  tactical  tralnii^,  skill  in  expertly 
handling  the  entrusted  equipment. 
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WAR  GAMING, 

by  Herman  Kahn  and  Irwin  Mann.    30  Jul  57.  Ito 

P-1167  ^ 

UnoUssified  report 

Descriptors:  (* Armed  forces  operations.  Game  tfaeoiy) 
(•Game  theory.  Armed  forces  operations).  Operations 
research,  MlUUry  strategy,  ProbabiUty. 

An  intnxkiction  to  the  basic  princ^les  of  war  gaming 
covering  the  foUowlng  topics:   The  inlbimal  game,  rule 
games,  the  formal  minimum  rule  game,  and  realistic  war 
games. 
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THE  RAND  COST  ANALYSIS  DEPARTMENT  DATA 

BANK, 

by  S.  C.  aivinsU.   Sep  64,  9p   P-2985 

UncUs|ililed  report 

Prepared  for  presentation  at  a  meeting  of  the  Joint 
Stu(fy  Group  on  Military  Resource  Allocation  Methodology 
at  die  RAND  Corp.,  SanU  Monica.  Calif.,  7  Oct  64. 
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Descriptors:  (*Co8t8,  Weapons  sj^ttems),  (* Weapon 
systems,  Informatloo  retrieval),  (♦Information  retrieval. 
Weapon  systems),  Subject  Indeadi^,  Abstracting, 
DocumenUtion,  Periodicals,  MlllUry  publications, 
-  Defense  systems.  Personnel,  Staiistloal  daU,  Automa- 
tion, Air  force  systems  c<munan<Li 

RAND'S  Cost  Analysis  Department  Has  developed  a 
DaU  Bank  to  satisfy  lU  need  for  a  comprehensive 
depository  of  cost  and  reoource  information  covering 
most  weapon  and  support  systems  in  the  mlliUry 
establishment    The  Intention  was  to  provide  a  single 
center  tor  material  previously  available  only  In 
Indlvickial  analysU'  fUes,  to  augment  this  with  general 
fuipose  information,  and  thus  create  a  central  daU 
repository  for  all  analyste  to  use.  It  attempto  to  be  a 
collective  memory  for  the  whole  of  Sie  Cost  Analysis 
Department,  organized  in  an  Informal  fashion  as  an 
analyst  would  maintain  his  own  file.   (Author) 


AD-606  585  Div.    18,  32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 
ECONOMICS  OF  A  DUAL  CAPABILCrY, 
by  Malcolm  W.  Hoag.  ,4  Nov  57,  la^  P-1195 

Unclassified  report 

Descriptors:  (^Warfare.  Economiot),  (*EcoBomics, 
Warfare),  Costo,  Limited  war.  Nuclear  warfare.  Defense 
systems.  Aerial  warfare.  Nuclear  weapons.  Air  defense 
command.  Strategic  bombing.  Strategic  warfare. 

A  '(kial  capability'  can  be  defined  as  a  militaiy  c^>abillty 
for  fighting  all-out  wars  or  limited  wars.   Whether  we  can 
and  should  support  a  dual  capability,  however,  becomes  a 
real  economic  Issue  only  if  we  desire  different  kinds  of  forces 
to  fight  these  different  kinds  of  war.   If,  In  accord  with  the 
definition  given  for  this  seminar,  we  limit  war  by  con- 
straining only  Its  objectives,  area  of  combat,  and  resource 
commitment,  the  same  strategic  airpower  that  is  our  main 
deterrent  to  all-out  war  can  be  mlliUrlly  effective  in 
fighting  limited  wars.   A  small  strategic  bomber  foroe 
could  be  diverted  quickly  to  fight  in  a  war  so  limited,  and 
ito  attrition  at  the  hands  of  the  enemy  would  probably  be 
negligible  if  used  in  areas  not  covered  by  the  Soviet  air 
defense  network.   It  need  not  remain  vulnerably  based  in 
e;qx)sed  forward  areas,  and,  most  Important.  Ite  use  need 
not  detract  from  our  general  deterrent  power.    The 
decision  to  use  such  a  force  would  Itself  be  the  signal  to 
bring  the  remainder  of  our  strategio  force  to  a  higher  sUte 
of  alert,  so  raising  our  retaliatory  dvability. 
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ON  NATO  POOLING, 

by  Malcolm  W.  Hoag.   30  Dec  57, 
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Legibility  of  this  document  is  in  pari  unsatisfactory. 
Repnxhiction  has  been  made  from  b««t  available  copy. 

Descriptors;  (*PoUtical  science.  Defense  systems), 
(♦Defense  systems.  Reviews),  (♦Reviews.  Defense  sys- 
tems). Armed  forces  (Foreign),  Military  budgeto. 
Government  (Foreign),  United  States  government. 
Defense  systems.  Weapon  systems,  Coste,  Guided 
mlBsUes,  MiliUry  strategy,  Deterrance,  MiUUry 
organizations. 


The  bockB  under  review  urge  greater  pooling  of  effort 
in  NATO,  especially  of  the  MlllUry  research  and  develop- 
ment efforte  that  are  most  likely  to  be  affected  by 
^xitnflt.   This  review  concentrates  upon  this  theme  and, 
more  briefly,  iqmn  burden  sharing. 
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THE  SOVIET  CIVIL  DEFENSE  PROGRAM, 

by  Leon  Goure.    Mar  62.  24p   P-2554 

Unclassified  report 

This  lecture  was  prepared  for  presenUtion  at  the 
National  Meeting  of  the  American  Chemical  Society, 
Division  of  Industrial  and  Engineering  Chemistry  In 
Washington,  D.  C.  27  Mar  62. 

Descriptors:  (•Civil  defense  systems,  USSR), 
(•USSR-,  Civil  defense  systems),  Government 
(Foreign),  Shelters,  Population,  Training, 
Propaganda,  Symposia. 

Soviet  civil  defense  is  the  subject  of  public  discussion  In 
the  United  States  with  a  great  deal  of  conflicting  Informa- 
tion being  published  about  it.   Following  the  late 
President  Kennedy's  announcement  of  plans  to  accelerate 
and  e^qiand  the  United  SUtes  civil  defense  and  shelter  con- 
struction program,  the  Soviet  Union  has  done  its  best  to 
cast  doubts  on  the  value  of  the  U.  S.  effort  as  well  as  to 
deny  the  existence  of  a  similar  civil  defense  program  In 
the  Soviet  Union. 
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THE  CRISIS  IN  MILITARY  AFFAIRS, 
William  W.  Kaufmann.   Rev.  28  Feb  58.  48d 
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Unclassified  report 

This  paper  is  a  somewhat  extended  review  of  Nuclear 
Weapons  and  Foreign  PoUcy,  by  Henry  A.  Kissinger. 
It  was  scheduled  to  appear  in  World  PoUUcs.  Jul  58. 
LegibiUty  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  fit>m  best  available  copy. 

I^riptors:  (♦Foreign  poUcy,  Nuclear  weapons), 
(•Nuclear  weapons.  Foreign  policy).  Political 
science,  MlUtary  strategy,  United  States  government. 
Disarmament,  Defense  systems.  Armed  forces 
budgeU,  Weapon  systems.  Strategic  air  command. 
Strategic  warfare.  Nuclear  warefare.  Limited  war. 
Economics,  Reviews. 

In  the  years  since  World  War  U,  American  statesmen 
have  found  themselves  increasingly  preoccupied  with 
military  problems  In  their  efforts  to  maintain  and  advance 
the  Intereste  of  the  United  SUtes.   Not  only  have  they  had 
to  decide  how  to  deal  with  the  various  mUltary  threate  to 
these  Interesta.   They  have  also  had  to  take  strategic  con- 
siderations and  the  risk  of  war  into  account  In  all  their 
day-to-day  dealings  with  the  outside  world.   Their  task 
would  have  proved  difficult  enough  had  they  had  to  confront 
the  hosttUty  of  the  Soviet  empire  with  the  traditional  means 
Of  warfare.   It  has  become  almost  unimaginably  complex 
as  a  result  of  growing  Russian  power  and  what  appears  to 
be  a  continuing  revohjtion  In  the  technology  of  military 
weaponry.   As  a  somewhat  extended  review  of  Nuclear 
Weapons  and  Foreign  PoUcy,  by  Henry  A.  Kissinger,  this 
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paper  discusses  the  Merits  of  the  bcxA  in  terms  of  its 
significance  in  matters  of  both  military  and  foreign 
policy. 


•War-1974'  by  Lt.  Col.  Robert  B.  Rigg  is  short  on  humor, 
intentional  or  otherwise.   Those  concerned  with  the  in- 
ternational impact  of  a  technological  breakthrough  (in 
tactics  as  well  as  hardware)  will  be  interested.   Col.  Rigg 
submits  a  forecast  substantiated,  he  says,  by  (quoted) 
progress  that  offers  a  provoking  checklist  of  possible  vs. 
in^Msslble  develc^ments.    (Author) 
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by  G.  C.  Reinhardt.  2  Apr  58,  dp  P-1326 

Unclassified  report 

Review  of  the  book  entitled  'War-1974'  by  Robert  B. 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (^Reviews,  Nuclear  warfare),  (*Nuclear 
warfare.  Theory),  Military  tactics.  Nuclear  weapons. 
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THE  RECIPROCAL  FEAR  OF  SURPRISE  ATTACK, 
by  T.  C.  Schelling.    16  Apr  58,  rev.  28  May  58, 
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Unclassified  report 
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Probabili^. 
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PRrflCrPLES  OF  SELF-CONTAINED  NAVIGATION, 

by  H.  H.  Bailey.  29  Mar  57,  21p   P.-1044 

Unclassified  report 


Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Navlgation,  Reviews),  Position  unding. 
Celestial  navigation,  Inertial  nav^aUon,  Dopier  navi- 
gation, Gyro  compasses,  Aocelention,  Differential 
equations. 

Following  a  brief  introduction  on  tbe  nature  and  magni- 
tude of  the  current  effort  in  self-contained  navigation,  tbe 
basic  functions  of  all  navigation  are  analysed.   Several 
methods  of  fixing  are  discussed,  and  it  is  shown  that 
celestial  navigation  is  limited  by  an  inherent  difficulty  in 
establishing  an  accurate  vertical  on  board  a  moving 
(accelerating)  vehicle.   Several  methods  of  dead-reckon- 
ing are  also  analysed,  and  it  is  pointed  out  that  the  first 
to  be  free  of  fundamental  (as  opposed  to  instrumental) 
limitations  is  that  using  a  doppler  radar  and  a  gyro- 
scopic heading  reference.   Finally,  the  basic  principles 
of  Inertial  navigation  are  developed  and  presented  in  a 
simple,  physical  way.   These  systems  solve  the  prob- 
lem of  establishing  an  accurate  vertical  by  measuring 
vehicle  accelerations;  and  simultaneously  (and  in- 
separably), by  establishing  an  accurate  vertical,  they 
permit  meaningful  acceleration  measurements  to  be 
made.   The  physical  basis  for  Schuler  Tuning  is  ex- 
plained in  elementary  terms.   The  ftindamental  differ- 
ential equation  of  inertial  systems  i1b  derived.   (Author) 
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Descriptors:  (""Air  traffic  control  systems,  Human 
engineering),  (*Alr  traffic  controllers.  Air  traffic 
control  systems),  (^Communication  systems.  Control 
systems),  Air  trafiic,  Airport  radar  systems.  Mobile. 
Shelters,  Safety,  Noise,  Design. 

Category  I  testing  has  recently  been  completed  on  the 
AN/TSQ-47  Mobile  Air  Traffic  Control/Communications 
System.   This  report  presents  a  review  of  htunan 
factors  problems  which  occurred  during  the  Category  I 
testing  phase  and  in  prior  development  phases  of  tbe 
system.   The  design  changes  suggested  are  based  on 
recommendations  made  prior  to  the  completion  of 
Category  I  testing  for  the  purpose  of  outlining  tentative 
system  deficiencies.   Each  shelter  is  reviewed  separately, 
and  problems  common  to  all  system  facilities  are 
discussed.   The  major  topics  of  review  are  the  operational 
considerations  for  each  shelter,  the  working  environment, 
and  the  design  of  consoles  and  work  places.  (Author) 
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SUN  FINDER  OUTPUT  CIRCUITRY. 

Thesis, 

by  Robert  Bums  McCuUough.   May  60,  45p 

Contract  AF04  647  303,  Pro].  52  156 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (^Position  finding.  Sun),  ('•'Celestial  guid- 
ance. Sun),  (^Navigational  computers.  Circuits),  Design, 
Mars  probes.  Automatic  navigators.  Digital  computers. 
Magnetic  cores.  Solar  cells,  Prisms(Optics),  Magnetic 
core  storage,  Switehing  circuits,  Wiring  diagrams. 

This  Qiesls  analyzes  a  specific  design  problem  and 
proposes  a  solution  in  the  problem  of  transforming  the 
output  of  a  sun  finder  into  the  input  required  by  a  magnetic 
core  digital  computer.   The  proposed  solution  consiste  of 
three  essentially  separate  clrculte.   The  first  circuit 
introduces   a  constant  angle  dead  zone  into  tbe  sun  finder 
output.     The  second  turns  the  dead  zone  on  and  off  as 
directed  by  the  computer.   The  third  stores  the  sun  finder 
output  energy  and  uses  it  to  switeh  the  input  cores  of  &e 
computer.    (Author) 
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Descriptors:  (*Photonuclear  reactions.  Betatrons), 
(♦Betatrons.  Calibration),  (♦Electrons.  Inelastic 
scattering).  Neutron  cross  sections.  Photons,  Deuterium, 
Bismuth,  Carbon.  Oxygen. 

Research  progress  in  the  following  fields  is  reported: 
neutron  separation  energies  and  betatron  energy  calibra- 
tion: phtotactivation  studies  of  carbon  and  oxygen;  inelastic 
scattering  of  electrons  from  nucleL 
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VARIABLE  ENERGY  EXTRACTION  FROM  THE  UCLA 

50  MeV  CYCLOTRON. 

Technical  rept., 
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Descriptors:  (♦Proton  beams.  Cyclotrons),  (♦Cyclotrtms, 
Proton  beams).  Hydrogen.  Ions.  Foils.  Magnets,  Particle 
trajectories.  Feasibility  studies. 

A  scheme  for  the  extraction  of  a  25  to  47  MeV  proton 
beam  Into  a  common  external  beam-transport  system  was 
studied  for  use  with  the  UCLA  50  MeV  cyclotron.   The 
extraction  is  accomplished  by  stripping  negative  hydrogen 
ions  with  a  thin  foil.   The  magnetic  field  is  held  constant 
while  the  radius  and  azimuth  of  the  stripping  foil  are 
chosen  so  that  the  trajectories  for  any  energy  cross  at  a 
common  point  outside  the  cyclotron  vacuum  tank.   A  small 
combination  magnet  placed  at  this  crossover  point  bends 
the  trajectories  into  a  comjnon  beam-transport  system. 
The  feasibiUty  of  this  schefme  was  studied  by  computing  the 
ion-optic  matrix  for  the  cyclotron  fringing  field  for  25,  30. 
35,  40  and  45  MeV.   The  beamspot  size  calculated  indicates 
a  one  hundred  per  cent  extraction  efficiency  In  tills  energy 
range.  (Author) 


This  Technical  Note  summarizes  applications  found 
(kirlng  a  literature  search  which  are  suitable  for  Naval 
use.   Prime  emphasis  has  been  placed  on  determining 
those  applications  suitable  for  field  applications. 
Secondary  consideration  is  given  to  research  applicatioDS. 
Specifically  excluded  from  this  report  is  the  application 
of  radioisotopes  to  space  heating.    During  the  literature 
search,  applications  were  sought  which  would  reduce  co«t«. 
Improve  efficiency  and  quality  control,  and  open  new 
fields  for  the  Naval  Shore  Estabilshmeot.   (Author) 
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CONFERENCE  OF  THE  ACTION  OF  IRRADIATION  ON  A 
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Machine  trans,  of  Atomnaya  Energiya  (USSR)  1962,  ▼.  13, 
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THE  RANDOM  FUNCTIONS  OF  COSMIC-RAY 

CASCADES, 

by  T.  E.  Harris.  7  Feb  57,  lip   P-loaO 

Unclassified  report 

Legibility  of  Oils  document  Is  In  part  unsatisfactory. 
Repro<kictlon  has  been  made  from  best  available  copy. 

Descriptors:  (♦Cosmic  ray  bursts.  Statistical  functioos). 
Photons.  Electrons.  Bremsstrahlung.  Probability. 
Statistical  processes. 

The  usual  model  for  the  soft  component  of  cosmic 
radiatton.  appropriate  to  the  assumption  of  complete 
screening,  is  studied.    First  treating  the  case  where 
collision  toss  Is  neglected,  the  expected  values  for  the 
number  of  electrons  and  photons  are  related  to  the  prob- 
ability distribution  of  a  certain  Doomultiplicatlve  Markov 
process,  limit-theorems  for  this  process  having  an  Inter- 
pretation In  terms  of  the  original  multiplicative  process. 
The  total  energy  in  all  electrons  is  shown  to  converge 
in  probability  to  a  positive  constant.   If  collision  toss 
is  Included,  certain  peculiariUes  are  pointed  out  in  the 
fluctuattons  of  the  number  of  electrons.   (Author) 
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THE  SOVIET  ATOMIC  POWER  PROGRAM:   LARGE  OR 

SMALL. 

tqr  Arnold  Kramlsh.   1  May  1957,  9p   P-1076 

Unclassified  report 

Legibility  of  Oils  document  is  In  part  unsatisfactory. 
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Descriptors:  (♦Nuclear  power  plants,  USSR),  (♦USSR, 
Nuclear  power  plante).  Electric  power  productton. 
Thermoelectricity,  Nuclear  reactors.  Turbines. 
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At  the  TwentieOi  Party  Congress  1q  January.  1956,  a 
directive  was  given  to  'build  atomic  power  planto  with  a 
total  capacity  of  2.000,000  kw  to  2,500,000  kw  in  1956-1960.' 
When  this  order  was  published,  observers  in  the  West 
naturally  questioned  whether  'total'  referred  to  the  rated 
Itoeimal  or  electrical  capacity  of  tfan  atomic  power  stations. 
The  United  States  and  British  progftms  have  been  pub- 
Uclsed  in  terms  of  how  much  electtfoity  (or  useful  power) 
will  be  proikiced  rather  than  what  tk0  total  heat 
cap^lty  of  the  power  reactors  mlglt  be.  The  latter  figure 
would  be  more  than  three  times  the  electrical  rating, 
depending  on  the  thermodynamic  efficiency  of  the  system. 
The  dangers  Inherent  In  utlUring  thtt  amMguous  Soviet 
dsta  are  discussed. 
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Descriptors:  (♦Plastics,  Radlatloit  damage),  (♦Radiation 
damage.  Plastics).  Nuclear  absorftlon.  Mathematical 
analysis,  tontzatlon.  Excitation.  Chemical  bonds.  Rupture. 
Chemical  reactions.  Structural  properties.  Electrical 
properties.  Thermal  properttes.  Mechantoal  properties, 
Nuclear  particles,  Photons.  Tranajport  properties.  Organic 
sompounds,  Hydrocarbons,  Organla  oxygen  compounds, 
Paramagnetic  resonance.  Absorption  spectnmi.  Polymers, 
rhermoplastlcs,  ThermosettU^  plastics.  Polyethylene 
plastics. 

The  baste  phenomena  Involved  In  radiation  damage  to 
plastics  are  reviewed  In  detail  and  Interpreted  In  terms  of 
modified  responses  of  Irradiated  plastics  to  subsequent 
stresses.   The  topics  considered  Include  mode  of  energy 
deposition  and  partition  between  thermal  and  specific 
effecte;  the  primary  physical  processes  which  are  Involved 
In  Ionization,  electronic  excitation,  and  bond  rupture;  the 
types  of  species  produced  and  their  chemical  behavior;  the 
structural  changes  which  result  from  Induced  chemical 
reactions;  and  the  evaluation  of  radiation  damage  as  reflected 
by  variation  of  electrical,  thermal,  and  mechanical  para- 
meters of  materials  with  radiation  dose.  (Author) 
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A  DETERMINATION  OF  RADIATIVE  TRANSITIONS 

WIDTHS  OF  EXCITED  STATES  IN  C(12), 
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Descr^rtors:  (*Carbon.  Electron  translttons),  (*Electrons, 
Nuclear  scattering).  Atomic  energy  levels.  Elastic 
scattering.  Inelastic  scattering. 

New  absolute  vahias  for  the  elastic  «ad  Inelastic  electron 
soattarlBg  cross  sections  from  C(12)  are  presented  for 
s  raoffe  ot  q  square  from  0.75  F  to  the  -2  power  to 
$.14  r  to  the  -2  power.  A  new  method  of  analysis  has 


been  employed  to  obtain  the  radiative  widths  for  the  first 
three  excited  states  in  C(12)  from  the  measured  inelastic 
cross  sections.  This  method  of  analysis  does  not  depend 
on  a  model  for  the  transition  charge  distribution  and  is 
useful  In  determining  the  multlpolarity  of  the  transition. 
(Author) 
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Descriptors:  (♦Neutron  transport  theory.  Nonlinear 
differential  equations).  Neutron  scattering.  Critical 
assemblies,  Flsston,  Neutron  capture,  Stochastto 
processes,  Mathematical  models. 

Consideration  is  given  to  a  one-dimensional  versicm  of 
the  reflection  and  transmisston  of  neutrons,  and  the 
phenomencm  of  crittoal  mass.   Although  the  effecte  of 
fission,  capture  and  forward  and  backward  scattering 
are  considered,  collisions  between  neutrons  are  not 
taken  Into  account.   The  basic  model  Is  stochastto,  with 
standard  tranq;>ort  theory  derived  on  the  basis  of  ex- 
pected values.   As  the  e]q>licit  form  of  the  higher  mo- 
menta Indtoates,  an  expected  value  theory  jrields  a  quite 
Inadequate  view  of  the  distribution  of  reflected  and 
transmitted  neutrons  In  the  neighborhood  of  crittoal 
mass.   Some  numerical  resulto  describing  these  dis- 
tributions obtained  from  the  solution  of  forty  simul- 
taneous nonlinear  differential  equations  are  presented. 
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Doctor's  thesis, 
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Oescr^ttors:  (*Muons,  Partiote  beams),  Radtoactive  decay. 
Positrons,  Distribution,  Polarization,  Quenching  (ti- 
hlUtion),  Electron  capture.  Solids,  Semiconductors, 
Ahimlnum.  Sulfur.  Aluminum  compounds.  Oxides. 
Boron  compounds.  Carbides,  Dielectric  properties. 

When  polarized  positive  muons  Btap  in  a  solid.  Oiey 
may  be  depolarized  prior  to  their  decay.   The  presence  of 
a  magnetic  field  along  the  direction  of  initial  polarization 
will  inhibit,  or  quench,  some  of  this  dqiolarizatlon.   A 
study  was  made  of  depolarization  and  quenching  in  a 
variety  of  solids,  including  semiconductors,  at  tempera- 
tures as  low  as  4.2K.   No  evidence  was  found  that  any  muon 
depolarization  is  associated  with  the  formation  of  a 
muontum  atom  wblcb  is  bound  for  >  10  to  ttie-lOth  power 
sec,  even  in  samples  at  4.2K.    For  many  samples  and 
temperatures,  the  quenching  of  the  observed  depolarizatton 
Is  consistent  with  a  model  in  which  the  mucu  captures  and 
loses  electrons  rqiwatedly,  forming  a  succession  of 
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briefly  bound  muonlum  atoms.   In  some  of  the  semi- 
conductors at  low  tempeititures,  as  well  as  In  other  samples, 
a  large  fraction  of  the  depolarization  Is  quenched  by  a 
field  of  100  G.   This  Is  seen  as  evldezice  for  another 
depolarization  mechanism.   (Author) 
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hazards,  Solar  flares).  Space  environmental  conditions. 
Radiation  effects,  Protcms,  Dose  rate,  Radioblology, 
Sunspots,  Nuclear  particles.  Particle  size.  Lethal 
dosage,  Shielding,  Measurement,  Probability,  SUtistical 
analysis. 

An  evaluation  of  the  solar-flare  proton  radiation 
hazard  is  presented.   By  a  detailed  analysis  of  all 
available  rocket,  balloon,  and  riometer  data  for  solar- 
flare  proton  events  from  February  1956  to  September  1960 
an  estimate  is  made  of  the  total  proton  flux  and  a  power 
law  differential  spectrum  is  estimated  for  each  event. 
Brief  consideration  of  radiobiological  effects  of  the  non- 
uniform dose  distributions  resulting  from  flare  proton 
spectra  leads  to  the  assignment  of  the  absorbed  dose  at 
4-centimeter  depth  in  tissue  as  representative  of  the 
medically  significant  dose  for  flare  events.    A  typical 
space  vehicle  design  is  analyzed  for  its  solar-flare 
proton  shielding  effectiveness,  and  a  factor  of  three  to  ten 
reduction  in  dose  Is  found.   It  is  concluded  that  tbe 
probability  of  encountering  a  dangerous  dose  level  In  the 
course  of  a  week's  space  flight  is  comparable  to,  or  less 
than,  the  probability  of  a  fatal  accident  in  a  week  of  flying 
in  an  operational  military  aircraft.   Use  of  a  solar-flare 
proton  event  prediction  criterion  will  reduce  the  hazard 
by  a  factor  of  three  for  a  short  mission;  the  use  of  a 
small  amount  of  extra  shielding  will  reduce  the  dose 
encountered  by  a  further  factor  of  up  to  ten. 
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A  LINEAR  PROGRAMMING  MODEL  OF  THE  GASEOUS- 
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Descriptors:  (^Isotope  separation,  Linear  programming), 
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The  purpose  of  Qie  paper  Is  to  show  how  the  gaseous 
diffusion  process  for  separating  uranium  isotopes  may  be 
treated  as  a  linear  programming  model.   The  model  is 
developed  by  the  theoretical  or  engineering  approach,  as 
opposed  to  empirical  methods  based  on  statistical  analysis 
of  observations.   The  model  may  be  useful  in  the  economic 
analysis  of  complicated  systems  involving  various  feedbacks 


between  gaseous  diflkision  plant,  neclear  reactors,  and 
other  facilities  involved  in  the  production  of  nuclear  ma- 
terials and  nuclear  power.   The  paper  is  in  three  parts. 
First  is  a  brief  description  of  the  physical  separation 
process.  Next  it  is  shown  how  the  physical  relationships 
may  be  translated  into  linear  programming  terms.   Finally 
it  is  briefly  Indicated  bow  the  linear  programming  model 
of  the  gaseous  diffusion  separation  process  may  enter  Into 
larger  models  of  the  nuclear  materials  and  power  Industry. 
(Author) 
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Equations,  Functions,  Invariance.  Critical  assemblies. 
Neutron  flux,  Mathematical  models. 

Some  one-dlmenslonaL  fission  processes  are  considered 
with  particular  regard  to  questions  of  critical  length  and 
energy  dependence  of  the  products  of  fission.   Various 
Interconnections  between  the  functions  used  In  the  Invariant 
imbedding  approach  and  the  classical  approach  are  Indicated. 
In  particular  It  is  shown  how  one  may  pass  from  the 
consideratim  of  certain  linear  two-point  boundary  value 
problems  to  nonlinear  (Riccation  type)  initial  value 
problems.   The  former  are  useful  for  theoretical  consider- 
ations, the  latter  for  numerical  computation.  (Author) 
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The  results  of  an  analytical  and  an  experimental 
Investigation  of  Ionization  currents  for  pairs  of  parallel 
cylindrical  electrodes  subjected  to  200,000  r/hr  of 
cobalt-60  radiation  are  compared.   Two  electrlc-fleld 
assumptions  were  used  to  derive  two  lonization-current 
equations.    Fair  agreement  was  achieved  between 
measured  and  calculated  values.   The  effects  of  pressure, 
voltage,  electrode  diameter,  and  electrode  separation 
are  Illustrated  In  numerous  Ionization  curves,  (Author) 
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Descriptors:  ('Pressure  vessels.  Reactor  system  com- 
ponents), (*Reactor  materials,  Sttel),  (*Steel,  Brlttleness), 
(•Radiation  damage.  Reactor  materials).  Ductility,  Power 
reactors,  Transltlcm  temperature.  Thickness,  Manganese 
alloys.  Nickel  alloys,  Chromlnum  alloys.  Molybdenum 
alloys. 


Because  of  the  self  shielding  and  attenuation  properties 
of  the  vessel  material,  a  nuclear  reactor  pressure  vessel 
Mrtll  have  a  neutron  flux  and  spectrum  variation  across  its 
thickness.   As  a  result  of  this  variation,  a  pressure  vessel 
should  show  various  degrees  of  neutron-Induced  embrlttle- 
ment  throughout  Its  thickness,  and  It  Is  postulated  that  the 
embrittlement  will  be  greatest  at  the  Inner  wall  and  least  at 
the  outer  wall.   This  phenomenon  has  been  investigated  by 
the  Irradiation  of  a  large  block  of  A302-B  steel  at  the  core 
face  of  a  pool  reactor  In  a  position  simulating  the  location 
of  an  actual  pressure  vessel.   The  steel  block,  6  In.  thick, 
was  made  to  accommodate  five  equally  spaced  assemblies 
of  Charpy  V-notch  specimens  which,  in  turn,  represented 
the  vessel  material  at  comparable  positions.   The  notch 
ductility  test  results  of  the  irradiated  specimens  demon- 
strate a  significant  degree  of  embrittlement  as  well  as  a 
significant  decrease  in  the  degree  of  embrittlement  through 
the  simulated  pressure  vessel  wall.   However,  the  observed 
decrease  Is  small  when  related  to  the  respective  variation 
In  neutron  dosage.   A  correlation  of  the  notch  ductility  data 
developed  In  this  study  to  that  between  test  reactor  exper- 
iments and  In-servlce  power  reactor  conditions  Is  Indicated. 
(Author) 
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Descriptors:  (*Radloactlve  fallout,  Mathematical  models), 
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Nuclear  explosions.  Radioactive  isotopes.  Strontium, 
Barium,  Antimony.  Beryllium.  Manganese,  Iron,  Tropopause, 
Cosmic  rays.  Atmosphere  models,  Carbon  dioxide,  Soils. 

Work  which  was  done  on  Project  Star  Dust  during  the 
preceding  contract  year  Is  reviewed.   Filter  samples  of 
stratosptorlc  radioactivity  were  collected  using  WU-2,  RB-57 
and  RB-52  aircraft.    Lower  altitude  collections  included 
Intensive  sampling  in  the  vicinity  of  extrusions  of  stratos- 
pheric air  Into  the  troposphere  during  the  spring  of  1963.   A 
number  of  radiochemical  and  radiometric  procedures  used 
during  Project  Star  IXist  and  developed  since  the  issuance  of 
the  final  report  on  Project  HASP  are  described.  (Author) 
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Descriptors:  (*Nuclear  energy.  USSR),  (*USSR,  Nuclear 
energy).  Nuclear  engineering.  Nuclear  power  plants. 
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Industrial  applications.  Nuclear  weapons.  Nuclear  bombs. 
Nuclear  explosions.  Cyclotrons,  Nuclear  propulsion. 
Radioactive  isotopes.  Uranium,  Linear  accelerators. 
Synchrotrons,  Thermonuclear  reactions. 

The  Soviet  Union  has  never  Issued  formal  periodic  re- 
ports as  do  all  western  governments  on  the  organization 
and  progress  of  the  atomic  energy  program.   Even  thou^  in 
the  west  the  military  aspects  of  atomic  energy  are  still 
classified,  reports  are  available  which  give  at  least  the 
organizational  structure,  the  Institutes,  and  the  sites  In- 
volved In  weapons  research  and  development.   It  Is  conse- 
quently with  the  greatest  of  difficulty  that  Information  on 
the  Soviet  program  can  be  obtained.   That  which  Is  pre- 
sented here  must  be  considered  extremely  sketchy,  and,  In 
the  Interests  of  accuracy,  no  speculative  reports  have  been 
referenced.   While  this  paper  does  not  presume  to  be  the 
Soviet  counterpart  of  the  'Smyth  Report,'  It  Is  believed 
that  this  final  section  of  'The  Soviet  Union  and  the  Atom' 
presents  close  to  the  maxlmimi  amount  of  general  descrip- 
tive lnforma[tlon  which  can  be  combed  from  publicly  avail- 
able materials  on  the  USSR  atomic  energy  program. 
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chanics), Reactor  materials).  Heat  treatment.  Manganese 
alloys.  Nickel  alloys.  Chromium  alloys.  Molybdenum  alloys. 
Metal  plates.  Power  reactors.  Test  equipment. 

An  experimental  irradiation  assembly  ana  associated 
instrumentation  which  have  been  developed  and  successfully 
utilized  for  the  performance  of  dynamic  In-reactor  low 
cycle  fatigue  tests  of  reactor  pressure  vessel  steels  are 
described.   The  equipment  provides  for  the  simultaneous 
reverse  bend  testing  of  as  many  as  fifteen  sheet  type  speci- 
mens representing  a  range  of  strain  amplitudes  at  controlled 
temperatures  In  the  range  300  to  700F.   The  results  of  an 
exploratory  Investigation  on  the  fatigue  resistance  of  ASTM 
type  A302-B  steel  during  Irradiation  at  500F  are  presented 
and  compared  with  data  from  out-of-reactor  control  tests. 
These  preliminary  data  do  not  indicate  any  pronounced 
difference  in  the  fatigue  strength  of  irradiated  versus  un- 
irradiated steel.   Exploratory  Investigations  are  continuing. 
(Author) 
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Dissociation,  Velocity,  Spacecraft.  Rocket  propellanta. 
Mathematical  analysis. 

A  simple  relation  is  derived  between  the  specific 
impulse  and  the  flow  rate  of  a  gas  under  the  reactor 
operating  conditions  allowing  molecular  dissociation  of 
the  gas.   Utilizing  this  relation,  an  optimum  variable 
thrust  program  to  maximize  velocity  is  obtained  for  a 
vertically  ascending  vehicle  under  the  assumptions  of 
constant  gravity  and  zero  aerodynamiic  drag.   The  advan- 
tage of  this  program  is  demonstrated  by  comparison  with 
the  usual  constant  thrust  program.   (Author) 
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A  description,  including  a  flow  diagjnam  and  FORTRAN  fV 
lis^,  is  given  for  a  program  desipied  to  determine  drag 
coefficients  and  corresponding  Mach  numbers  of  a  weapon 
from  range  table  posiUon  and  velocity  data,   (Author) 
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Potassium  compounds.  Magnesium  compounds,  Alimiinum  ' 
compounds,  Halogen  compounds.  Intensity,  Photographic 
filters.  Narrowband.  Guided  missiles.  Tests,  Ballistics, 
Photography. 

On  the  basis  of  long-range  ballistic  missile  testing 
recfilrements,  criteria  are  presented  for  an  operational 
daylight  capability  for  ballistic  cameras.   It  is  shown  that 
these  criteria  can  be  met  with  present  camera  equipment, 
narrow  band  interference  filters,  and  improved  photoflash 
cartridges.   The  necessary  improveiment  of  the  cartridges 
consists  of  increasing  the  output  in  the  potassium  resonance 
lines  of  the  standard  'Daisy'  photoflash  cartridge  by  a 
factor  of  about  six.   Theoretical  considerations  and  exper- 
imental data  are  presented  which  indicate  that  such  im- 
provement is  quite  feasible.    Recommendations  are  made 
for  a  program  to  achieve  the  improvement  of  the  light 
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'T'r't  ?f.**^  develop  a»e  necessary  techniqdes  for  a  com- 
plete balUstlc  camera  daylight  capablUty.   (Author) 
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A  theory  for  the  free  stress  field  in  the  earth  developed 
by  a  bomb  blast  at  tee  surface  is  presented.   The  teeory 
is  based  on  tee  assumption  teat  tee  earte  is  an  elastic 
soUd.   The  analysis  is  confined  to  toe  Intense  stress  field 
developed  shorUy  after  tee  burst.   Stresses  and  displace- 
ments are  calculated  in  e;q)licit  form  and  can  be  compared 
wlte  test  daU  when  such  is  available.   (Auteor) 
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The  limited  life  of  Bore  Evacuator  Valve  Assembly 
8769384  during  firing  tests  led  to  the  authorization  of  a  test 
program  to  find  a  valve  assembly  wlte  a  longer  life.   The 
cost  of  testing  in  tee  gun  (155nmi  How.  M126)  made  it 
economical  to  build  a  test  apparatus  which  simulated  tee 
weapon.   The  test  program  was  toe  basis  for  tee  incorpora- 
tion of  valve  assembly  8769531  into  tee  weapon  system.    A 
comparison  of  tee  strain  level  of  tee  modification  is  pre- 
sented.  The  life  of  tee  teen  current  production  valve 
assembly  and  toe  new  production  valve  assembly  under 
different  charges  is  also  given.  (Auteor) 
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Five  functions  of  management  are:  planning,  organizing, 
staffing,  directing,  and  controlling.    Managers  perform 
these  functions  by  manipulating  the  organizations  which 
sociologists  study;  hence,  the  sociologist  should  be  a  use- 
ful aide  to  the  manager.   Automation  raises  problems 
which  illustrate  the  relationship:  problems  of  changing 
authority  and  career  lines,  and  problems  of  human 
Judgment.   (Autlx>r) 
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The  economic  aspects  of  the  navy  pay  structure  are 
discussed  with  respect  to  longevity,  morale,  personnel 
periormance,  and  retention  of  experienced  personnel. 
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The  discussion  is  aimed  at  improving  die  business  and 
political  qualities  of  military  cadres,  in  order  to  enrich 
them  with  ideological  experience  and  organizational  work, 
with  methods  of  fighHng  for  the  achievement  of  new 
boundaries  in  tactical  and  political  training  of  military 
personnel.   It  is  hoped  that  they  will  convert  into  life  the 
policies  of  the  Communist  party  in  the  field  of  military 
constiiiction. 
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An  attempt  was  made  to  measure  Uie  variability  in  the 
knowledge  that  workers  have  about  their  factory.    The 
original  purpose  of  the  study  was  to  learn  more  about  the 
confidence  that  could  be  attached  to  information  about  one 
country's  economy  that  often  reaches  another  nation's  hands. 
Refugees,  for  example,  often  bring  with  0»em  scri^is  of 
Information  about  their  former  situation,  and  clues  to  the 
reliability  of  such  data  are  important.    But  the  results  of 
the  study  may  be  pertinent  in  many  other  oonnections. 
Businessmen  may  be  interested  In  knowing  whether  or  not 
employees  ordinarily  have  accurate  information  about  their 
company.    They  may  wish  to  know  whether  or  not  reliable 
data  can  be  obtained  from  a  small  sample  of  a  firm's 
employees.   The  results  may  also  be  pertinent  to  the 
businessman's  interpretation  of  any  kind  of  poll  or  survey 
that  seeks  factual  information  (as  contrasted  with  'attitude 
surveys').    Finally,  since  it  is  sometimes  necessary  to  form 
opinions  and  make  decisions  on  the  basis  of  the  testimony  of 
a  few  witnesses,  the  reports  of  a  few  observers,  or  the 
estimates  of  a  few  participants,  recognition  of  the  variability 
of  any  estimate,  however  derived,  may  be  extremely 
important  in  decision-making. 
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COMPUTER  TRAINING  AND  EDUCATION:   THE 

PICTURE  IN  1962, 

by  F.  J.  Gruenberger.   Ad  62,  12p   P-2S97 

Unclassified  report 

Prepared  for  presentation  at  the  Northwest  Computing 
Association  Annual  Meeting,  Seattle,  9  Aug  62. 

Descriptors:  ('Computer  personnel.  Training),  Education 
Training  devices,  UniversiUes,  Reviews. 
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Army  Personnel  Research  Office,  Office  of  the  Chief, 
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ABSTRACTS  OF  USAPRO  RESEARCH  PUBUCATIONS 
FY  1964,  ' 

by  Emma  E.  Brown.   Aug  64,  46p 
Projs.  2J024701A721,  2J024701A72a 
APRO  TRN  149 

Unclassified  report 

Descriptors:  ('Bibliographies,  Military 
publications),  (♦Military  publications, 
Bibliographies),  (♦Military  personnel.  Selection), 
Abstracting,  Army  research,  Psychometrics. 
Performance  tests.  Libraries. 
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Lick  Observatory,  Mount  Hamilton,  Calif. 
ELECTRONOGRAPHIC  IMAGE  Tl/RES  FOR  ASTRONOMY. 
Rept.  for  1  Oct  63-30  Sep  64, 
Iqr  Gerald  E.  Kron.   1  Oct  64.  4p 
Contract  Nonr289^  01 

Unclassified  report 

Descriptors:  ('Image  tubes,  Elecitrophotography). 
('Astrooomical  cameras,  Image  tubes),  Performance 
(Engineering),  Photocathodes,  Distortion,  Photogr^ifalc 
emulsions,  Resolutioa,  Moon,  St^,  Teldscopes,  Storage 
tubes. 
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Progress  is  reported  on  a  series  of  experimental  trials 
in  an  attempt  to  make  an  electronofr^phlc  type  of  image 
tube,  or  electronic  camera,  of  our  design  and  construction, 
yield  astronomical  pictures  containing  information  that 
caoBOt  be  recorded  by  photographic  methods.   The  per- 
formance of  the  image  tube  is  studied  and  changes  made  in 
its  construction  and  operation  to  improve  its  performance. 
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General  Precision,  Inc.,  Glendale,  Calif. 
STEREOPLOTTER,  PROJECTION  AP-MQ. 
Final  rept.  for  10  Dec  62-15  Sep  63, 
by  F.  M.  Salomon.    Apr  64,  104p 
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Unclassified  report 


Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Stereoscopic  map  plotters,  Design), 
(•Stereoscopic  projectors.  Stereoscopic  map  plotters). 
Mapping,  Scanning,  Instrumentation,  correlators.  Cathode 
ray  tubes.  Plotting  boards.  Circuits,  Automatic,  Video 
signals,  Photograi^ic  techniques,  Servomechanisms, 
Operation. 

The  application  of  a  raster  servo  sjrstem  to  the  areas  of 
contour  detection  and  tracing  is  considered  from  both  a 
theoretical  and  experimental  point  of  view.   The  basic 
electronic  systems  required  for  such  an  Instrumentation  are 
considered  In  detail,  and  the  llmitotions  Imposed  by  the  ex- 
isting Instrumentation  are  discussed  quantitatively.   Eiqwrl- 
mental  data,  obtained  with  the  aid  of  the  prototype  noodel 
constructed  for  this  study.  Indicates  that  a  raster  servo 
contour  tracing  system  provides  a  rapid  and  accurate  means 
of  extracting  steremodel  contour  Information.  (Author) 
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A  SIMPLE  DEVICE  FOR  ASSESSING  GUN-CAMERA 

FILM  AGAINST  BANNER  TARGETS, 

by  J.  L.  Jenkins.   21  Feb  58,  8p   P-l?85 

Unclassified  report 

To  be  published  in  'Jlghter  Weapons  Newsletter', 

Jun  58,  USAF  Fighter  Weapons  School,  Nellls  Air  Foroe 

Base,  Nevada. 

Legibility  of  this  document  is  In  part  unsatisfactory. 

Reproduction  has  been.made  from  best  available  cq;>y. 

Descriptors:  (♦Aerial  gunnery.  Photographic  analysis), 
(♦Aerial  photography.  Photographic  analysis).  Aerial 
cameras.  Photographic  analysis.  Aerial  targets.  Tracking, 
Training  devices. 
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TABLES  OF  IDEAL  GAS  THERMODYNAMIC 

FUNCTIONS  FOR  73  ATOMS  AND  THEIR  FIRST  AND 

SECOND  IONS  TO  lO.OOOK. 

by  Joseph  Hilsenratfa,  CarIa  O.  Measlaa,  and 

William  H.  Evans.    Aug  M.  45ap 

Contract  AF29  601  60  4491.  Pro].  5776,  Task  577601 

WL  TDR64  44 

Unclassified  report 

Descriptors:  (^Thermodynamics.  Tables),  (♦Atomic 
properties.  Thermodynamics),  Ions,  Electrons,  Gases, 
Atomic  energy  levels,  Quantum  statistics,  l^)eciflc  heat. 
Entropy. 

Tables  are  presented  of  five  thermodynamic  properties 
for  the  electron,  for  73  elements,  H  through  La  and  Hf 
through  Ac  (with  the  exception  of  At  and  Fr)  and.  In  most 
cases,  for  their  first  and  second  ions.   The  tables  are 
given  at  100  degree  intervals  starting  at  lOOK  for  the  atoms 
and  at  100  or  1000  degree  for  the  ions  and  extending  to 
lO.OOOK.    They  were  computed  for  the  atoms  and  atomic  Ions 
considered  as  Ideal  monatomlc  gases  by  direct  summation 
over  the  available  energy  levels.  The  sxmunation  over  energy 
levels  was  made  from  the  ground  state  up  to  the  principal 
quantum  number  5.    Where  the  quantum  number,  n,  for  the 
ground  state  exceeds  5.  summations  were  made  only  over 
levels  having  the  same  n  as  the  ground  state.   The 
sensitivity  of  the  thermal  functions  to  the  inclusion  of 
higher  energy  sUtes  in  the  partition  function  is  discussed 
briefly,  iUustrated  graphically  for  the  specific  heats,  and 
tabulated  for  the  Glbbs  free  energy  function.  (Author) 
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INSTABILITIES  IN  THE  ELECTRON-HOLE  PLASMAS 

IN  SEMICONDUCTORS, 

by  S.  Kaklhana.    25  May  64,  176p   ERL-64-19 

Contract  Nonr222  57 

Unclassified  report 

Legibility  of  tills  docrmieot  is  in  part  unaatlsfactoty. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (^Semiconductors.  Plasma  physics). 
(*Plasma  medium.  Stability).  Magnetic  fields.  Field 
theory,  Electric  fields.  Polarisation,  Plasma  oscillations. 
Mathematlca  models. 

Contents:  helical  instabiUty  in  electron-hole  plasmas  in 
semlconductors-'oscilllstor'  type  oscillations;  oscillations 
in  tb»  absence  of  magnetic  field-modes  of  oscillations 
resembling  two-stream  instabilities  In  plasma. 
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A  BRIEF  REVIEW  OF  MASS  TRANSFER  COOLING. 

by  James  P.  Hartnett.   Jan  62.  31p   P-2473 

Unclassified  report 

Paper  prepared  for  presentation  at  the  'Joumees 
d'Etudes  Internationales  de  la  Transmission  de  la 
Chaleur'  held  In  Paris  during  the  week  of  19  Jun  61. 


Descriptors:  (*Heat  transfer.  Cooling).  (*Cooliog, 
Transport  properties).  (•Transport  properties.  Cooling). 
Hypersonic  flow.  Fhild  flow.  Boundary  layer.  Gases, 
Porous  materials.  Film  cooling.  Laminar  flow.  Turbulent 
flow.  Ablation,  EvapotransplraUon,  Heat  transfer. 
Aerodynamic  heating. 

The  following  cooling  methods  are  discussed:  Film 
cooling:  Transpiration  cooling;  Liquid  film  cooling; 
Ablation  cooling. 
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Microwave  Lab..  Stanford  Univ..  Calif. 
PHOTOMDONG  IN  A  BULK  SEMICONDUCTOR 
PHOTODETECTOR. 
Technical  rept.. 

by  J.  N.  Weaver.    Aug  64.  91p  ML-1206 
Contract  Nonr225  48.  Grant  NSF  G22929,  ProJ.  NR373  361 

Unclassified  report 

ftipported  in  part  by  the  U.  S.  Army  Sipud  Corps  and 
U.  S.  Air  Force. 

Descr^tors:  (*Li^t,  Demodulation),  (*Demodulators. 
Ll^t),  (*Semiconductor  devices.  Crystal  mixers), 
(♦Photoelectric  cells  (Semiconductor),  Photoconductivity), 
Single  crystals.  Lasers,  Microwave  frequency,  Photo- 
electric effect.  Electrical  properties.  Voltage,  Electric 
currents.  Theory,  Mathematical  analysis.  Experimental 
data.  Design.  Cadmium. alloys,  Selenium  alloys,  Sillcoa, 
Gallium  alloys.  Arsenic  alloys. 

This  study  is  concerned  with  buUc  semiconductors  as 
detectors  of  the  difference  frequency  between  two  or  more 
optical  signals  and  as  a  demodulator  of  microwave  AM 
modulated  light.   The  basic  experiment  consisted  of 
mounting  single  crystals  of  CdSe.  Si,  and  GaAs  in  a  coaxial 
mount  and  illuminating  the  crystals  with  the  beam  of  single 
laser.   A  dc  bias  voltage  was  applied  and  the  microwave 
and  dc  photocurrents  were  measured  as  a  function  of  light 
intensity,  bias  voltage,  temperature,  microwave  match, 
and  the  various  crystal  samples.   Some  of  the  experimental 
problems  encountered  are  discussed.    An  outline  of  the 
pertinent,  simplified  photoconductor  theory  Is  presented 
along  with  an  equlvaloit  circuit  for  the  photodetector  device. 
Also,  the  semiconductor  capture  cross  section,  lifetime, 
and  tr^  density  is  calculated  from  the  measured  values  of 
photocurrent.   The  bulk  semiconductor  photodetector  is 
shown  to  be  a  rugged,  simple,  and  ine;q>ensive  device  for 
detecting  optical  beat  frequencies,  partlculazly  at  high  light 
levels  and  In  the  infrared.  (Author) 
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Research  Lab.  of  Electroalcs,  Mass.  Inst,  of  Tech., 
Cambridge. 

TRAVELING  DENSITY  VARIATIONS  IN  PARTIALLY 
IONIZED  GASES. 
Doctoral  thesis, 

by  Robert  Shanklin  Cooper.    2  Sep  64,  86p   RLE-424 
Contract  DA36  039AMC03200E,  Grant  DA  SKj36  039  61014 

Unclassified  report 

A  portion  of  ttie  original  doctmient  contains  fine  detail 
wtiich  may  malce  reading  of  photocopy  difficult. 

Descriptors:  (♦Plasma  medium.  Density),  (*Glow  dis- 
charges. Plasma  oscillatloas).  Gas  ionization.  Discharge 
tubes.  Mechanical  waves.  Damping,  Traveling- wave  tubes. 

The  report  deals  with  the  problem  of  the  propagation  of 
macroscopic  waves  of  ionization  within  the  positive  column 
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of  glow  discharge  tubes.   In  the  literature  of  this  field  these 
waves  have  been  called  'moving  strtatl<»is'  because  of  the 
visible  radiation  emanating  from  the  traveling  pulse.   Both 
experimental  and  theoretical  analyses  of  this  phenomenon 
were  made.   The  principal  experimental  result  of  this  work 
is  the  establishment  of  a  linear  regime  of  operation  for  the 
observed  traveling  waves  and  the  artificial  excitation  of 
them.   The  principal  theoretical  re*«lt  is  the  derivation 
and  the  analysis  of  a  linear  theory  fhat  is  applicable  to  the 
experimental  regime  of  operation.   (Authoij 
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Unclassified  report 

Descriptors:  (♦Plasma  osclllatlon$.  Dynamics),  (♦Parti- 
cle trajectories.  Plasma  physics).  Electrons,  Magnetic 
fields.  Velocity,  Distribution,  Equ*tl(»s,  Statistical 
functions.  , 

A  physical  mechanism  is  presented  ft>r  the  growth  of 
transverse  plasma  waves  due  to  an  anisotropic  velocity 
distribution.   It  is  shown  that  in  absettce  of  an  external  mag- 
netic field,  curvature  of  particle  trajectories  In  the  fluctu- 
ation magnetic  field  accounts  quantitatively  for  the  growth 
rate  calculated  from  the  Boltzmaan  eouation.   (Author) 
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Space  Technology  Labs.,  Inc.,  Los  Aageles,  Calif. 

ELASTIC  BUCKLING  OF  TWO-LAYJBR  CYLINDERS 

AND  CURVED  PLATES,  J 

by  W.  Zophres.    31  Dec  58.  20p  STiAiM-TR-0165-00539, 

STL-EM-8-27 

Unclassified  report 
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Descriptors:  (♦Buckling  (Mechanidi^,  Stiffened 
cylinders).  (♦Stiffened  cylinders.  Elasticity).  Cylindrical 
bodies,  Structural  shells.  Stresses,  Stability,  Equations, 
Reinforcing  materials.  Laminates.  Aerospace  craft. 

It  is  shown  that  the  Donnell  equation  of  a  thin  cylindrical 
element  composed  of  two  well-bonded  layers  of  different 
materials  but  which  have  equal  Polsaon  ratios  is  identical 
in  form  to  the  single-layer  equation  except  in  the  stiffness 
constants.   It  is  possible  then  to  utiUce  the  results  of 
single-layer  buckling  analyses  for  cylinders  and  curved 
plates  by  proper  substitution  of  the  bending  and  extenslonal 
stlffoesses  of  the  two-layer  wall  for  the  corresponding 
stiffnesses  of  the  single-layer  wall.   The  case  of  tiie 
cylinder  in  axial  compression  is  dispussed  in  some 
detalL   (Author) 
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Descriptors:  (♦Pressure  vessels.  Stability),  Deformation, 
Plasticity,  Theory,  Elastiolty,  Stresses,  Strain  (Mechanics), 
Analysis. 

Plasticity  theory  is  used  as  a  basis  for  analyzing  the  insta- 
bility of  pressure  vessels  for  various  ratios  of  biaxial 
stresses.   Methods  of  analysis  are  developed  which  incor- 
porate the  behavior  of  the  material  with  various  degrees  of 
precision.    The  methods  are  Illustrated  using  Ladlsh  D6AC. 
The  predicted  Instability  pressures  are  compared  with  the 
measured  values.    For  the  most  precise  method  of  analysis, 
predicted  and  measured  values  agree  with  31/2%  or  better. 
The  InstabiUty  strains  have  a  somewhat  wider  discrepancy. 
The  analysis  can  be  used  as  a  design  procedure  to  give  an 
iqiper  limit  on  the  burst  pressure.   (Author) 
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INTERACTION  OF  SLOW  ELECTRONS  WITH  ATOMIC 

OXYGEN  AND  ATOMIC  NITROGEN. 

Aerophyslcs  Operation  Research  memo, 

by  MUton  M.  Klein  and  Keith  A.  Brueckner.   11  Apr  58. 

32p   R58SD222,  GE  Aerophyslcs  ORM-11 

Contract  AF04  645  24 

Unclassified  report 

Descriptors:  (♦Oxygen,  Iralzation),  (♦Nitrogen, 
lonizatton),  (♦Electrons,  Polarization).  Field  tiieory. 
Photons,  Air,  Scattering,  Atomic  energy  levels. 

The  polarization  potential  for  an  electron  In  the  field  of 
an  oxygen  atom  was  determined  by  utilizing  recent  ex- 
perimental results  on  the  binding  energy  of  O(-).   The 
corresponding  polarization  potential  for  atomic  nitrogen 
was  obtained  from  the  results  for  oxygen  by  an  extrapo- 
lation based  on  the  theory  of  polarization.    From  these 
results  the  photo  cross  section  for  O(-)  and  the  scattering 
cross  section  sections  for  oxygen  and  nitrogen  were 
calculated.   The  photo  cross  section  Is  in  good  agreement 
with  experimental  results.   The  scattering  cross  sections 
are  compared  with  other  recent  calculations.   It  Is  also 
shown  on  the  basis  of  the  general  theory  of  the  i^oto  cross 
section  that  the  energy  dependence  of  the  cross  section 
determines  the  scattering  length  for  electron  scattering. 
The  agreement  of  the  computed  photo  cross  section  with 
experiment  therefore  Is  a  direct  check  on  the  scattering 
prediction.   (AuQrar) 
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INVARIANT  IMBEDDING.  PARTICLE  INTERACTION 

AND  CONSERVATION  RELATIONS. 

by  Richard  Bellman  and  Sherman  Lehman.   Sep  64, 

24p   RM-3816-PR 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:  (♦Quantum  mechanics.  Difference  equations). 
Particles,  Transport  properties.  Differential  geometry. 
Partial  differential  equattons.  Nonlinear  differential  equa- 
tions. Numerical  aoaljrsls. 

It  is  shown  that  for  a  quite  general  class  of  transport 
processes  involving  particle-particle  interaction,  as  well 
as  the  usual  particle-medium  Interaction,  difference  approxi- 
mations can  be  obtained  which  exhibit  nonnegatlvlty  and 
boundedness  in  an  immediate  fashion.    Furthermore,  a 
unlfrom  Lipschitz  condition  is  preserved. 
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ON  THE  DETERMINATION  OF  STRESSES  AND 

DISPLACEMENTS  FOR  UNSYMMETRICAL  DEFORMATION 

OF  SHALLOW  SPHERICAL  SHELLS, 

by  Eric  Reissner.   16  Sep  57,  36p  GM-TR-245, 

EM-7-14 

Contract  AF18  600  1190 

Unclassified  rqwrt 

Descriptors:  (*Elastlc  shells.  Deformation). 
(*Stresses.  Elastic  sheUs),  Elasticity,  Structural  shells. 
Spheres,  Deflection,  Moments,  Mattiematical  analysis. 
Boundary  value  problems.  Differential  equations.  Simul- 
taneous equations.  Integration,  Differential  geometry. 

The  report  is  concerned  with  problems  of  bending  of 
thin,  elastic,  shallow  spherical  shells  of  uniform  thickness. 
Explicit  expressions  are  derived,  in  terms  of  stress 
function  and  axial  displacement  componoit,  for  radial  and 
circumferaitial  displacement  components.  It  is  shown  that 
certain  unl-valued  portions  of  the  solution  for  stress  func- 
ticm  and  axial  displacement  components  give  rise  to  multi- 
valued expressions  for  radial  and  circtmiferential  dis- 
placement components.   A  new  type  of  solution  of  the 
differential  equations  is  derived  which  is  multi-valued 
Insofar  as  the  stress  function  is  concerned  but  gives  unl- 
valued  expressions  for  all  quantities  which  should  be  uni- 
valued.  It  is  shown  that  Oils  type  of  sohition  is  needed  for 
the  analysis  of  problems  for  which  a  resultant  side  force 
is  acting  along  the  edge  of  a  symmetrical  circular  boundary 
of  the  shell.    The  nature  and  form  of  this  side-force  solu- 
tion differs  in  important  respects  from  the  corresponding 
known  solution  for  the  case  of  a  flat  plate.   No  direct 
transition  is  possible  from  the  shell  solution  to  the  corrw- 
sponding  flat-plate  solution.   As  a  specific  ^>plication,  a 
shell  is  considered  wlilch  is  sun)orted  at  its  outer  edge 
and  wtilch  has  a  small  symmetrical  rigid  insert. 
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SQIULATION  AND  PROTOTYPE  CONSTRUCTION. 

PROJECT  CANTALOUPE. 

Final  rept., 

by  L.  Kraus.    Aug  64,  109p 

Contract  AF29  601  2866.  ProJ.  7811,  Task  78U02 

RTD  TDR63  3097 

Unclassified  report 

Legibility  of  tills  document  is  in  part  unsatisfactoiy. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (^Plasma  physics.  Boundary  value  problems), 
(*Magnet(^drod|ynamlcs.  Magnetic  pinch).  Magnetic  fields. 
Electric  fields.  Surface  properties.  Oscillation,  Ionization, 
Electrical  conductance,  Viscosity,  Test  equipment.  Nuclear 
e^loslons,  Siqiulatlon,  Fluid  mechanics. 

A  theta-pinch  apparatus  specifically  designed  for  the 
purpose  has  been  used  to  study  Raylei^^-Taylor  instabil- 
ities at  a  plasma-magnetic  field  interface.   Special  features 
include  prelonlzation.  a  pulse-shying  network,  and  a 
provision  for  transverse  as  well  as  axial  photography.   A 
constant  magnetic  field  results  in  a  constant  velocity  radial 
comqiression,  in  good  agreement  with  'snowplow'  theory. 
In  this  case,  as  expected,  no  surface  instabilities  are 
observed.    A  sinusoidal  compression  field,  however, 
results  in  instabilities  vrtiose  wavelength  and  growth  rate 
are  measured.   Theoretical  dispersion  relations  for  finite 
electrical  conductivity  and  for  finite  viscosity  are  derived. 
In  addition,  the  mode  of  maximum  instability  is  determined. 
These  relations  are  c(»npared  with  the  experimental  results. 


The  observed  wavelength  (assumed  to  be  the  wavelength  of 
maximum  instability)  and  its  growth  rate  are  In  agreement 
with  the  assumption  that  the  effect  of  viscosity  must  be 
retained  in  the  dispersion  relation.    The  dispersion  reUtion 
in  the  present  case  Is  independent  of  the  electrical  oon- 
Aictivity.    While  previous  investigators  have  attempted  to 
correlate  observed  wavelengths  with  finite  electrical  oon- 
Aictivlty.  this  Is  shown  here  to  be  unwarranted.   (Author) 
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Descriptors:  (^Electromagnetic  waves.  Scattering), 
(*Plasma  medium.  Scattering),  Reentry  vehicles.  Wake, 
Atmosphere  entry.  Aerodynamic  heating.  Ionosphere, 
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The  scattering  of  electromagnetic  waves  by  a  body 
moving  in  a  plasma  is  discussed  in  detail.  General  theory 
covering  scattering  phenomena  is  developed  with  emphasis 
on  a  perturbation  method  which  can  be  used  to  obtain 
reasonably  accurate  differential  cross  section  under  two 
different  physical  conditions.   The  general  theory  is  ex- 
tended to  investigate  the  following  two  problems:  the  scat- 
tering of  electromagnetic  waves  from  the  disturbance 
caused  by  a  rapidly  moving  body  in  the  ionosphere  and  the 
scatterii^  of  electromagnetic  waves  from  the  turbulent 
wake  produced  by  a  re-entry  vehicle.   In  the  first  problem, 
kinetic  equations  are  used  to  find  the  frequency  spectrum  ol 
the  electron  density  fluctuations  in  terms  of  which  the  dif- 
ferential scattering  cross-section  can  be  e;q>ressed.   In  the 
second  problem  the  differential  scattering  cross-section  is 
obtained  In  terms  of  the  correlation  function  for  turbulence,, 
which  can  be  estimated  by  using  the  correlation  length. 
(Auttwr) 
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Temperature,  Equations  of  state. 

The  pressure  derivatives  of  the  adiabatic  elastic  constants 
of  NaCl  and  KCl  were  measured  at  295K  and  195K  using  the 
ultrasonic  pulse-echo  technique.   The  results  were  used  to 
calculate  mode  gammas.   These  were  found  to  have  no 
strong  temperature  dq>endence.  The  mode  gammas  were 
suitably  averaged  to  obtain  values  of  Gruneisen's  parameter 
which  agree  satisfactorlally  with  those  found  from  the 
Mie-Gruneisen  equation  of  state. 
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Descriptors:  (*Llght,  Electromagnottc  properties), 
(*Laser8.  Radar),  (♦Radar,  Lasers),  Wave  transmission, 
^antum  mechanics,  Masers,  Functions,  Microwaves, 
Optics,  Antenna  radiation  patterns,  Blectromagnetio 
waves.  Propagation. 

Contents:    Fundamental  consider ations  of  electromagnetlo 
radiation,  transfer  functions,  the  propagation  of  light  in  an 
inbomogeneous  isotropic  medium,  comparison  of  micro- 
wave and  optical  radars,  use  of  a  laser  in  optical  measure- 
ments, far  field  antenna  pattern  prediction  from  near  field 
measurements,  summary  and  future  work. 
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An  experimental  investigation  was  made  of  the  effect  of 
an  applied  magnetic  field  on  the  bow  shock  of  a  blimt  body 
in  hypervelocity  air  flow.   Quantitative  measurements  of  the 
stand-off  distance  were  made  in  a  three-inch  electromagnetic 
shock  tube  with  free-stream  velocities  up  to  22,000  feet  per 
second.   The  test  bo<!^  was  a  hemispherical  cylinder  con- 
taining a  coaxial  pulsed  magnet  coil  in  the  nose  which 
produced  field  strengths  at  the  stagnation  point  of  up  to  40 
kilogauss.   The  application  of  the  magnetic  field  displaced 
the  bow  shock  upstream  and  the  stand-off  distance  increased 
by  a  factor  of  7.5  for  the  condition,  nondlmensional  para- 
meter =  69.   The  experimental  results  were  compared  with 
theory  and  good  agreement  was  obtained  within  the  range  of 
ejqierlmental  conditions.  (Author) 
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chanics), Stresses,  Mathematical  analysis.  Steel, 
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CrysUl  lattice  defects.  Solids,  Refractory  metals. 
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This  literature  survey  of  pertinent  available  data  on  the 
theory  and  mechanism  of  spallation  is  concerned  primarily 
with  the  mechanism  of  fracture  and  associated  effects. 
The  study  reviews  discussions  of  relatively  long-time 
loadings  and  Includes  descriptions  of  experiments  on  fully 
brittle  materials,  such  as  glass,  which  were  later  dupli- 
cated on  metals.    (Author) 
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An  energy  analysis  is  used  to  obtain  thermal  stresses  in 
a  structure  subjected  to  temperature  variation.    After 
structural  Idealization—the  application  of  redundants 
between  the  specified  adjacent  structural  elements—the 
temperature  of  each  element  is  applied.    VWth  the  redundants 
missing,  each  element  freely  expands;  however,  the 
confinements  generating  Qiermal  stress  are  calculated  by 
use  of  Castlgliano's  minimal  energy  theorem  and  with  the 
aid  of  a  digital  comjwter.   Temperature  stresses  due  to 
dissimilar  materials  are  also  calculated  by  this  method. 
Various  materials  are  combined  in  an  atten4)t  to  reduce  the 
thermal  stress.   In  particular  the  alpha  delta  T  product  of 
the  various  members  is  studied.  (Author) 
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A  review  of  the  developmmt  in  turbulmce  of  electrically 
oowfcicting  media  is  given  for  the  last  4-5  years.  Theories 
of  bomogowous  turbulence  both  'passive'  and  'active'  are 
sunmiarlMd.  The  'chemical'  approach  in  hot  wakes  is 
also  reviewed.  The  possibility  of  electrostatic  turbulence 
completes  the  review.   (Author) 
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Descriptors:  ('Field  emission.  Spectroscopy).  Electrons, 
Electric  fields,  Electron  optics,  Silicon,  Spectrum 
analyzers.  Cathodes.  Optical  properties. 

Research  on  the  following  aspects  of  field  emission 
spectroscopy  is  summarized:  resolution  and  electron 
optics;  phase  sensitive  detection;  field  efalssion  spectra 
of  silicon:  improved  spectrometer:  optical  properties  of 
field  emission  cathodes:  preliminary  measuremeitfs  on 
g^hoto-sttmulated  emission. 
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The  problem  of  the  dynairic  response  of  an  elastic  half- 
space  to  a  unit  step  load  is  continued  by  extending  the 
method  developed  by  the  author  in  a  previous  paper  to 
Include  the  phenomena  of  total  reflection  and  Raylelgh 
surface  waves.    Confirmation  of  the  method  Is  provided  by 
developing  the  displacement  potentials  everywhere  in  the 
half -space  and  showing  that,  for  Poisson's  ratio  =  1/4,  the 
surface  displacements  agree  Identically  with  the  equations 
of  Pekerls.    The  boundary  condition  of  vanishing  surface 
stress  Is  also  verified.   The  potentials  and  displacements, 
expressed  in  Integral  form,  represent  the  complete 
solution  of  the  problem.    (Author) 
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Descriptors:  (*Intermetallic  compounds.  Thermodynamics), 
(•SoUd  solutions.  Thermodynamics),  Heat  of  formation. 
Crystal  substructure.  Heat  of  solution.  Heat  of  taaioa. 
Melting,  Specific  heat.  Antimony  compounds.  Bismuth 
compounds,  Magnesium  compoiuids.  Indium  compounds, 
Selenides,  Tellurides,  Germanium  alloys.  Tin  alloys. 
Lead  alloys.  Thermochemistry,  Chemical  bonds.  Phase 
studies.  X-ray  diffracticm  analysis,  Harchess. 

The  research  was  concerned  with  the  measurement  and 
interpretation  of  thermodynamic  properties  of  certain 
compounds  and  soUd  solutions.    The  following  measure- 
ments were  made.   Heat  of  formation:   Sb2Se3,  Sb2Te3, 
Bi2Se3,  B12Te3,  Mg2Ge,  Mg2Sn,  Mg2Pb,  In2Te,  InTe, 
In2Te3,  In2Te5;  soUd  solutions  in  the  systems  B12Te3- 
Bi2Se3,  Sb2Te3-B12Te3.  and  Sb-Bl.    Energies  of  order- 
disorder:   certain  compositions  In  the  systems  Bi2Te3- 
B12Se3  and  Sb2Te3-B12Te3.   Heate  of  solution:   Mg,  Ge  and 
Pb  in  Sn;  Sb,  Se,  and  Te  in  Bi.    Heate  of  Audon  and  meltii« 
points:  Sb2Te3,  Bi2Te3,  Mg2Sb,  Mg2Pb,  InTe,  In2Te3. 
Heat  capacities  near  the  melting  pointe:  Sb2Te3,  Bi2Te3. 
The  thermodynamic  properties  were  interpreted  in  relatton 
to  the  bonding  of  the 'compounds  and  the  solid  solutions 
and  to  the  nature  of  the  relevant  phase  transitions.   (Autfaoi) 
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This  report  presents  the  resulte  of  a  stu^y  of  the  thermal 
conductance  of  structural  jolnte  utilized  in  aircraft  and 
missiles.    The  purpose  of  the  study  was  to  determine 
the  range  of  values  for  the  thermal  conductance  of  typical 
aircraft  and  missile  structural  Jointe  as  well  as  some  of 
the  more  important  factors  wtilch  Influence  these  values. 
It  is  concluded  that  the  conductances  may  range  from  150 
to  1300  BTU/HR  sq.  ft.  degrees  F  for  typical  skln-rlb 
structure  which  is  exposed  to  moderate  aerodynamic 
heating.    A  more  precise  prediction  of  the  conductance 
necessitates  an  experimental  program.   In  addltton,  the 
effecte  of  Interface  pressure  and  mating  surface  rougtmess 
were  established  as  the  most  Important  factors  cootrlbutiiv 
to  the  joint  conductance.   (Author) 
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InveaUgatibn  of  the  surface,  polymer^semlconductor 
Intorfaoe,  by  the  'field  effect'  method  was  found  to  have 
practical  value  for  rational  selection  of  lacquers  used 
tor  covering  semiconductor  instrumanto.   E^qwrimento 
performed  with  some  commercial  laoquers  show  that  their 
application  to  the  surface  of  a  semloonduotor  leads  to 
ooosiderable  change  in  the  state  of  ttw  surface,  chaining 
ite  charge  and  introducing  a  great  n«inber  of  surface 
states.   (Author) 
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A  method  is  described  for  growing  monocrystals  in 
the  form  at  thin  films.   The  original  material  is  made 
to  vaporise  in  a  vacuum  through  a  sieve  onto  a  base  with 
sxibsequent  recrystallization. 
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The  thermal  conductivity  and  Seebeck  coefficient  of 
two  cubic  sodium  timgsten  bronze  samples  (NaxW03)  with 
x-values  of  0.513  and  0.804  were  measured  in  the  tempera- 
ture range  of  350  to  700K.    The  thermal  conductivity 
measuremente  were  made  using  a  series  comparative 
method  with  Armco  Iron  as  the  standard.    The  Seebeck 
coefficiente  were  calculated  from  the  measured  Seebeck 
voltages  of  the  bronze  samples  with  respect  to  Chromel 
and  Alumel  and  the  known  Seebeck  coefficiente  of  Chromel 
and  Alumel.   The  thermal  conductivities  of  both  samples 
were  found  to  Increase  with  increasing  temperature  with 
a  discontinuity  between  400  and  500K.   The  positive  tem- 
perature coefficiente  were  Interpreted  as  a  combination  at 
electron  and  phonon  conduction  both  limited  by  Impurity 
scattering.    The  discontinuity  was  Intetpreted  as  a  dis- 
ordering of  the  sodium  atoms. 
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Contento:  A  -  Approximate  methods  for  solving  the 
transmission  line  equations  in  variable  media;  radiation 
problems  in  plane  stratified  regions;  the  limit  of 
geometrical  optics. 
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A  microwave  phase  bridge  or  interferometer  was 
constructed  and  tested  for  the  purpose  of  measuring  high 
electron  densities  in  pulsed  plasmas.   The  initiation  and 
growth,  both  in  time  and  space,  of  a  pulsed  plasma  (1  torr) 
were  studted  by  observations  of  intensity  and  line  shape  of 
several  spectral  lines.   Measurement  of  Stark  splitting 
yielded  plote  of  electric  field  intensity  and  hence  space 
charge  distribution  as  functions  of  axial  position  and 
time.   The  discharge  started  near  the  anode  and  propagated 
towards  the  cathode,  the  electric  field  near  the  cathode 
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reached  45  Kv/  cm  In  25  nanoseconds  and  remained  at 
about  58  Kv/  cm  during  almost  the  total  pulse  duration  of 
500  nanoseccmds.    The  total  optical  radiation  after  24 
nanoseconds  is  only  5  percent  of  its  value  after  500 
nanoseconds.   A  set-up  was  constructed  for  studying 
interactions  between  an  electron  beam  and  a  plasma. 
The  plasma  was  produced  by  electron  impact  in  the  beam 
when  the  gas  pressure  was  between  0.0001  and  0.01  torr. 
Some  electronic  gain  was  observed  but  no  quantitative 
results  were  obtained  because  of  experimental  difficulties 
in  maintaining  a  strong  beam  and  an  appropriate  plasma. 
(Author) 
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The  stability  under  axial  compression  and  lateral 
pressure  of  a  finite  circular-cylindrical  shell  with  an 
elastic  core  Is  treated  by  means  of  Donnell's  equations. 
For  lateral  pressure  it  is  found  that  a  previous  solution 
treating  the  cylinder  as  a  ring  or  a  long  cylinder  is 
adequate  for  a  wide  range  of  combinations  of  length-radius 
ratio,  radius -thickness  ratio,  and  ratio  of  moduli  of  core 
and  cylinder.   Results  for  axial  compression  are  Included 
for  completeness  and  to  correct  a  previous  analysis  of 
the  same  problem.    (Author) 


AD-606  534 
QTS  Prices: 


Dlv.    25,  8 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

THE  MASER:  A  NEW  TYPE  MOLECULAR  AMPLIFIER 

FOR  MICROWAVE  RADL\T10N, 

by  W.  H.  Culver.   Rev.  18  Oct  57,  22p   P-1171 

Unclassified  report 

Prepared  for  the  October  25,  1957  issue  of  Science. 
Legibility  of  this  docimient  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  c<^]y. 

Descriptors:  (•Masers,  Operation),  Microwave 
spectroscopy.  Microwave  amplifiers. 
Design,  Molecular  beams.  Gain,  Noise  (Radio), 
Magnetic  fields.  Energy,  Crystals,  Theory. 

The  principle  of  operation  of  the  maser  is  presented. 
A  number  of  masers  which  have  been  built  or  proposed 
are  Investigated.    These  Include  the  molecular  beam 
maser,  the  negative  temperatxire  maser,  the  optically 
pumped  maser,  and  the  solid  state  maser. 
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A  new  method  for  the  solution  of  wave  propagation 
problems  is  applied  to  axlsymmetric  wave  fields. 
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General  solutions  for  the  transmitted  and  reflected 
waves  In  integral  form  are  obtained  for  a  plane  wave  of 
arbitrary  time  dependence,  normally  Incident  upon  a  semi- 
invite,  cold,  colllslonless ,  homogeneous,  anisotropic 
Ionized  medium.   The  special  case  of  an  Isotropic  plasma 
with  an  Incident  wave  of  harmonic  time  dependence  is  also 
investigated.  (Author) 
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The  stability  under  axial  compression  and  lateral 
pressure  of  a  finite  circular-cylindrical  shell  with  an 
elastic  core  Is  treated  by  means  of  Donnell's  equations. 
The  stability  criterion  is  investigated  In  detail  for  the 
general  cylinder  under  axial  compression  or  lateral 
pressure  and  for  a  particular  cylinder  under  combined 
loading.   Comparisons  are  made  with  available  esqerl- 
mental  data.  (Author) 
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A  study  was  conducted  to  determine  $tre8s  distributions 
in  several  t)rpes  of  thick-walled  cylindrical  shells.   The 
stresses  were  determined  Ijy  using  both  the  embedded- 
polarlscope  and  stress-freezing  methods  for  three- 
dimensional  photoelastlclty.   The  stuc^  indicates  that  an 
approximate  analytical  solution  for  stresses  in  thlck-walled 
cylinders  with  hemispherical  heads  iB  sufficiently  accurate 
for  structural  design  applications.   Simple  curved  beam 
theory  is  also  shown  to  give  reasonable  stress  values  for 
certain  structures  which  take  the  form  of  a  thick-walled 
half  cylinder.    Finally  the  study  Indlaates  that  embedded 
polaroid  elements  perform  satisfactorily  under  complex 
states  of  stress;  therefore,  the  embedded-polariscope 
method  represents  a  completely  feasible  approach  for 
transient  three-dimensional  stress  determinations.  (Author) 
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In  previous  papers,  some  ^)plication4  of  the  principle  at 
invariant  imbedding  to  radiative  tranaiSer  and  neutron 
diffusion  processes  were  presented.  This  use  of  invari- 
ance principles  was  stimulated  by  the  fundamental  work 
of  Ambarzumian  and  Chandrasekhar,  and  strongly  Influ- 
enced by  the  point  of  regeneration  technique  of  Bellman 
aiKl  Harris,  and  the  theory  of  dynamic  programming. 
Fundamental  for  the  success  of  these  techniques  as  ap- 
plied to  the  above  processes  Is  the  ability  to  consider  the 
overall  physical  process  as  a  sequenoe  of  local  processes. 
For  the  case  of  particles,  this  is  easily  done.   This  paper 
Indicates  how  wave  propagation  may  be  considered  in  these 
terms.   It  is  rather  remarkable  that  the  results  are  based 
\jpoa  an  algorithm  that,  in  general,  can  yield  divergent 
series.    Following  a  provocative  paper  by  Bremmer,  the 
aim  is  to  show  that  wave  propag^lon  can  be  discussed  in 
terms  of  reflection  and  refraction  at  infinltesimally  s^a- 
rated  interiaces.   It  was  proven  that  the  convergence  of 
the  Bremmer  series  can  be  established  under  a  simple 
assumption  concerning  the  slowly  varvlng  nature  of  the 
local  wave  number. 
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The  development  of  a  fiber  optics  image  device  using  the 
•cylindrical  fibers  redistribution  system'  is  discussed. 
The  program  included  the  investigatton  of  various  fabrica- 
tion techniques  and  the  construction  of  equipment  for  the 
suitable  manipulation  of  fiber  layers  to  form  an  image 
device.   Three  fabrication  techniques,  (1)  rotating  substrate, 
(2)  expanding  substrate,  and  (3)  expandlng-contractlng, 
were  Investigated.    A  machine  was  designed  and  constructed 
for  the  production  of  fiber  layers  which  would  be  close 
packed  at  one  end  and  spaced  by  12  times  the  diameters  of 
the  fibers  at  the  other  end.   The  basic  feasibility  of  a  fiber 
optics  image  enlargement  device  and  the  machinery 
required  for  Its  fabrication  was  fairly  well  proven  in  the 
program.  (Author) 
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Optimum  electrical  parameters  have  beat  determined 
for  use  with  the  three-electrode  vacuum  spark  to  obtain 
proper  operation.  The  discharge  viewed  'slde-<m',  with 
the  anode  perpendicular  to  the  optical  axis,  does  not  yield 
quite  as  r^roducible  resulte  as  the  discharge  viewed 
'end-on',  where  the  anode  lies  on  the  optical  axis  and  Just 
the  diameter  of  the  anode  is  seen.   The  photon  output  is 
larger  with  the  latter  arrangement.   Both  uranium  and 
tungsten  anodes  have  been  used  and  11^  output  measure- 
ments show  little  difference  between  the  two  anode  mate- 
rials except  below  15  KW.    (Author) 


AD-606  645  Dlv.   25,  15 

OTS  Prices:  HC  $3.00/MF  $0.50  A^ 

Ionosphere  Research  Lab.,  Pennsylvania  State  Univ., 

University  Park. 

CHARACTERISTIC  VALUES  FROM  A  NEW  APPROACH 

TO  PHASE  INTEGRAL  APPROXIMATION. 

Scientific  rept., 

by  K.  M.  Hagenbuch.   10  Sep  64,  5^  IRL-219 

Contract  AF19  628  4014,  ProJ.  8605,  Task  860502 

AFCRL  64  638 

Unolasslfled  report 

Descriptors:  Quantum  mechanics.  Integrals),  (♦Atomic 
orbitals.  Quantum  mechanics).  Field  theory.  Scattering, 
Nonlinear  differential  equations.  Transformations 
(Mathematics),  Functions,  Harmonic  oscillators,  Taylor's 
series. 
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The  wave  equation  and  a  square  integrablllty  condition  on 
allowable  solutions,  both  transformed  to  a  first  order  non- 
linear system,  are  used  to  produce  phase  integral  approxi- 
maticxis  to  qpiantlzation  conditions  for  bound  state  quantum 
mechanical  problems.  (Author) 
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In  this  report  the  relative  importances  of  elastic,  inelastic, 
e-i  and  e-e  collisions  are  investigated  for  plasmas  of 
Argon  and  Argon-Hydrogen  mixture.   A  differential  equa- 
tion neglecting  propagation  effect,  is  given,  allowing  to 
calculate  the  conductivity  of  a  plasma  when  the  isotropic 
part  of  the  distribution  function  Is  known.  The  computation 
of  stationary  conductivity  of  an  Argon  plasma  with  small 
amounts  of  molecular  hydrogen  is  made  for  a  MaxwelUan 
distribution  function.  (Author) 


AD-606  656  Div.    25,  14 

OTS  Prices:  HC  $3.00/MF  $0.50 

Hebrew  Uni\.,  Jerusalem  (Israel). 

RESEARCH  ON  OPTICS  OF  SELECTIVE  SURFACES. 

Final  r^t.  for  1  Sep  59-31  May  63, 

by  H.  Tabor.    12  May  59,  56p 

Contract  AF61  052  279 

AFCRL  64  351 

Unclassified  report 

A  portion  of  the  original  document  contains  fine  detail 
which  may  make  reading  photocopy  difficult. 
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Selective  surfaces  for  solar  energy  absorbers  com- 
prise a  metal  base,  of  low  intrinsic  thermal  emisslvity 
modified  -  usually  by  the  addition  of  surface  coatings 
to  obtain  a  hi^  absorptivity  to  solar  radiation  with  as 
little  increase  as  possible  to  the  emisslvity.   This  com- 
bination constitutes  a  reflection  filter.   The  progrsmune 
concerned  itself  primarily  with  nickel-black  coatings 
produced  by  electro-deposition.   It  was  shown  that  the 
chemical  and  optical  properties  of  these  coatings  varies 
with  thiclmess  and  with  the  conditions  in  the  placing  bath. 
New  optical  and  mathematical  techniques  were  developed 
to  determine  the  optical  constants  of  thin  absorbing  layers 
(>i^ch  are  not  necessarily  isotropic  in  depth)  and  how  to 
manipulate  them  to  produce  filters  with  desired  character- 
istics.   Early  selective  surfaces  of  this  kind  used  a  pair 
at  different  nickel-black  layers  on  a  metal  base  and  pass- 
able filter  properties  were  obtained.   Development  of  the 
theory  of  these  surfaces  suggested  tlie  addition  of  an 
Intermediate  layer  (metallic)  to  produce  a  three-layer 
system  with  a  very  broad  interference  region  in  the  solar 
spectrum.   Some  work  was  started  on  othei  'blacks'  such 
as  chromium-black.  (Author) 
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Descriptors:  (•Electromagnetic  wave  reflections, 
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dynamics.  Theory. 

A  collision  free  or  low  collision  magneto-ionic  medium 
is  easily  perturbed  by  a  driving  or  pumping  wave,  even 
of  moderate  power.    Unless  the  pump  wave  is  of  the 
longitudinal  mode  it  will  generate  longitudinal  electron 
velocities  as  well  as  differential  space  charge  densities. 
These  quantities,  as  well  as  the  transverse,  pump  field 
electron  velocities,  will  affect  the  propagation  of  any  (low 
power)  signal  or  probing  wave  propagating  through  the 
medium,  which  now  has  oscillating  and  travelling  electron 
velocity  and  electron  density  ripples. 
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(•Plasma  medium.  Fhiid  flow),  Eleotiloal  properties, 
stoSTu^S*"''  ^''*'"'~~'''  «»>0»alpy.  Energy  convex- 

Using  a  one-dimensional  formulatlcti  of  the  problem,  an 
analysis  is  conducted  of  conditions  of  flow  in  the  duct  of  a 
msgnetohydrodynamlc  (MHD)  generator  during  condition  of 
constancy  of  speed  which  takes  into  account  factors  influ- 
encing change  of  electrical  efficleocor  and  Induction  of  mae- 
nettc  field  on  its  length.   Special  atMmtton  is  given  to  selec- 
tion of  parameters  by  which  it  is  e«|>edient  to  compare  vari- 
ous types  of  generators,  and  by  analysis  of  Influence  of  con- 
ditions of  operation  of  MHD-genemter  on  its  Internal  effi- 
ol«cy.   It  is  shown  that  the  internal  efficiency  of  a  generator 
is  detannined  by  value  of  kxsal  eleotrical  efficiency,  and  con- 
■wiuenUy,  for  a  MHD-installaUon  the  kind  of  electric  effi- 
ciency at  which  the  generator  operates  is  Important  (Authoij 
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In  this  report  there  is  given  an  applloatlon  of  normal  funda- 
menUl  functions  and  Integral  equations  for  solving  engineer- 
ing problems.   Examples  considered  refer  to  problems  of 
strength,  steblllty  and  vibrations  of  elastic  systems,  howeven 
the  results  can  be  used  also  In  other  fields  of  ei«ineerlng. 
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Attenuation.  Mechanical  waves.  Propagation. 
Stresses.  Crystal  stnicture.  Plasticity.  Lithium 
compounds.  Fluorides.  Sodium  compounds.  Chlorides. 
Recording  systems. 

The  purpose  of  the  Investigation  was  that  of  understand- 
ing the  physical  changes  which  occur  In  aluminum  and  In 
certain  Ionic  crystals  during  and  after  deformation.   The 
Investigation  Involved  the  study  of  Imperfection  behavior 
generally,  and  specifically  the  Interaotion  of  point  defects 
with  moving  and  vibrating  dislocations,  as  well  as  the 
contribution  of  dislocations  to  the  anharmonic  character- 
istics of  solids.    (Autlrar) 
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From  the  static  theory  of  the  earthquake  resistance 
of  constructions,  it  is  assumed  that  a  pipe  line  and  the 
ground  surrounding  It  are  deformed  Identically.   The 
relative  dislocations  are  not  considered.    Formulas  were 
Obtained  for  determining  stresses  on  a  pipe  line  duriwr  the 
propagation  of  longitudinal  seismic  wave  In  a  direction 
along  the  axis  of  the  pipe  line.   Thk  creep  of  particles  of 
ground  from  the  pipe  line  were  considered  by  means  of  a 
certain  coefficient,  which  for  an  evaluation  of  the  magnitude 
of  stresses  Is  assumed  to  be  equal  to  unity.    The  cTelping 
of  a  pipe  line  from  particles  of  ground  was  considered 

^^  ^."5°°  volume  of  ground,  participating  In  the  joint 
movement  of  the  cited  medium  ground-plJTli^.   On  tte 
basis  of  several  examples  a  conclusion  was  reached  about 
Urge  reserve  in  strength  of  ordinary  steel  pipe  lines 

t^^J'^^^^^J^  ^^""^  ^  h*8*>  intensities.   In  this 
work  on  the  basts  of  dynamic  theory  of  earthquake 
reslstan^  of  a  hydroelastic  system  a  dynamic  theory  of 
earthquake  resletancy  of  underground  pipe  lines  Is  proposed. 
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The  design  of  economical  gas  turbine  apparatus  with 
hlg^  parameters  for  the  operating  body  Is  associated  with 
a  comprehensive  solution  of  the  complicated  problems  of 
heat  exchange  In  the  components  of  turbine  engines.   The 
study  of  contact  heat  exchange  between  metal  surfaces 
makes  It  possible  to  determine  boundary  conditions  re- 
quired for  the  calculation  of  the  temperature  fields  of 
turbine  parts.    In  building  power  engines  we  often  use 
designs  of  individual  connections  in  which  two  or  more 
parts  come  Into  contact  directly  with  each  other  through 
which  there  Is  a  heat  flow.   Contact  heat  exchange  surfaces 
are  encountered  in  heat  exchange  apparatus  of  the  chemical 
and  metallurgical  Industry,  In  the  making  of  instruments, 
in  building  reactors,  etc.    (Author) 
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TRANSBTORS, 

by  George  L.  Salton.   Aug  64,  38p 
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Descriptors:  (♦Transistors,  Transients),  (♦Transients, 
Transistors),  Semiconductor  devices.  Mathematical 
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Basic  transient  properties  of  graded-base  transistor  have 
been  examined  In  terms  of  the  minority-carrier  distribution 
in  the  base  region,  subject  to  the  restricting  conditions 
of  a  one-dimensional  device  geometry  and  low  injection. 
The  mathematical  expressions  for  the  minority-carrier 
distributions  in  the  base  region  and  for  the  transient 
times  have  been  found.    The  method  used  was  to  apply 
various  boundary  conditions  to  the  one -dimensional 
diffusion  equation  which  was  solved  by  the  'seiiaratlon  of 
variables'  technique.   In  order  to  satisfy  the  Initial 
conditions  of  Individual  solutions,  the  general  solutions  of 
the  transient  times  are  formulated  in  terms  of  infinite 
series.   Approximate,  closed  form  solutions  for  the 
transient  times  are  obtained  by  neglecting  the  higher 
order  terms  of  the  series.   The  closed-form  expressions 
for  the  transient  times  offer  good  approximations  for 
small  values  of  f  and  reduce  to  the  expressions  obtained 
for  homogeneous-base  transistors  when  f  is  allowed  to  go 
to  zero.  (Author) 
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Descriptors:  (*Single  crystals.  Crystal  growth),  (•Crystal 
growth.  Vapors),  Germanium,  Gallium  alloys.  Arsenic 


alloys,  Polishes,  Sodium  compounds,  H)rpochlorltes, 
Etched  crystals.  Hydrogen  compounds.  Hypochlorites, 
Etched  crystals.  Hydrogen  compounds.  Iodides,  Silicon, 
Iodine,  Helium,  Hydrogen,  Chlorine,  Transport  properties. 
Epitaxial  growth.  Chemical  equilibrium.  Photochemistry, 
Absorption  spectrum.  Germanium  compounds,  Silicon 
compcwnds.  Chlorides,  Reduction  (Chemistry). 

Topics  include:   room  temperature  polishing  of  Ge  and 
GaAs  using  NaOCl  solutions;  high  temperature  etching  of 
Ge  with  HI;  growth  rate  In  the  Ge-I2-He-H2  vapor  trans- 
port system;  exitaxlal  Ge  growth  in  the  Ge-C12-H2  system; 
Bourdon  gauge  measurements  on  the  GeC12  system; 
photochemical  etching  of  Ge  and  Si  with  C12;  optical 
absorption  In  several  open  tube  systems;  transpiration  in 
the  Ga-HI-H2  and  Ge-HI-H2  systems;  growth  of  Si  single 
crystals  by  the  H 2  reduction  of  SiC14. 
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conductivity.  Nonlinear  differential  equations,  USSR. 

The  problem  is  solved  concerning  the  propagation  of 
stress  waves  in  a  semi-lnflnlte  elastic  plastic  rod  due 
to  sudden  heating  of  the  free  end;  consideration  is  given 
'o  the  dependence  of  the  coefficient  of  thermal  conductivity 
jn  the  temperature  (l.e.  the  nonlinear  equation  of  thermal 
conduction  Is  investigated)  which  involves  the  finiteness 
of  the  speed  of  propagation  of  heat  in  the  rod.    Calculation 
of  this  leads  to  quantitative  features  of  the  elastic  solution 
as  compared  with  known  earlier  solutions.   It  is  assumed 
that  the  material  of  the  rod  is  incompressible  and  pos- 
sesses linear  hardening;  mechanical  properties  are 
considered  to  be  Independent  of  temperature.   (Author) 
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Descriptors:  (•Beams  (Structural),  Stresses), 
(♦Stochastic  processes,  Beams  (Structural)),  Nonlinear 
systems.  Elasticity,  Numerical  analysis,  Membranes, 
Loading  (Mechanics),  Deflection,  Deformation. 

The  method  of  equivalent  Unearlzatioa  is  used  to 
investigate  the  effects  of  the  menibrane  force  on  the 
stresses  in  a  simply  supported  Bemoulli-Euler  beam 
subject  to  random  excitation.   It  is  shown  that,  while  the 
mean-square  membrane  stress  is  negligible  compared  to 
the  mean-square  bending  stress,  the  former  nevertheless 
has  the  effect  of  reducing  the  latter.    Furthermore,  this 
reduction  is  less  significant  for  higher  driving  frequencies, 
thereby  redacing  any  'nonlinear  safe^  factor'  that  might 
be  considered.  (Author) 
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Descriptors:  (•Heat  exchangers.  Liquid  metal  coolants), 
(•Liquid  metal  coolants,  Heat  transfer).  Film  boiling. 
Rubidium,  Sodium,  Zirconium,  Liquid  metal  pumps. 
Nucleate  boiling.  Transition  temperature.  Weightlessness. 

A  numerical  analysis  of  the  edge  effebts  in  the  1  in.  diame- 
ter film  boiling  apparatus  was  completed.   The  uncertainty 
in  condensing  coefficients  for  sodium  beneath  the  plate  makes 
it  difficult  to  correct  for  the  large  amount  of  heat  which  flows 
up  the  wall  when  the  system  operates  in  the  film  regime.    A 
design  for  a  modified  boiler  Is  presented.   The  forced  convec- 
tion apparat\i8  was  reassembled  after  the  zirconium  chips 
in  the  hot  trap  were  replaced.    Filters  were  added  at  several 
points  In  the  system  to  collect  suspended  solids  or  oxide  If 
either  existed  In  the  system.    Despite  all  efforts  plugs  still 
developed  and  flow  was  obtained  for  only  brief  periods 
during  this  time.   The  extremely  small  pumping  restriction 
seems  to  accentuate  the  problem  and  oonslderatlon  is  being 
given  to  purchasing  a  new  pump  whlck  might  permit  circula- 
tion for  a  period  sufficiently  long  to  ooUect  all  solids  in  the 
loop  filters.   The  agravic  apparatus  was  operated  with  mer- 
cury at  a/g  of  one.    Data  was  obtained  in  the  nucleate,  transi- 
tion and  film  regimes.  (Author) 


AD-606  829  Dlv.    25,  8 

OTS  Prices:  HC  $2,00/MF  $0.50 

Maples  Univ.  (Italy). 

PROPAGATION  OF  ELECTROMAGNftIC  WAVES  IN 

AN  INHOMOGENEOUS  MEDIUM. 

Final  technl(;»l  rept, 

by  L.  G.  NapoUtano.    Feb  64,  48p  lA^-US 

Contract  AF61  052  548 

AFCRL  64  758 


PHYSICS  -  Division  25 


Legibility  of  ttiis  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Magnetohydrodynamics,  Theory),  (♦Wave 
transmission,  Plasma  physics),  (♦Plasma  physics.  Gas 
ionization),  (♦Thermodynamics,  Gas  ionization), 
Electromagnetic  fields,  Thermodynamics,  Dynamics, 
Polarization,  Entropy,  Enthalpy,  Ionization,  Matfaenuitlcal 
models.  Equations,  Propagation,  Moticm. 

This  report  consists  of  two  parts  dealing  witt;  the 
thermodynamics  and  dynamics  of  ionized  gasses;  and,  the 
influence  of  finite  ionization  rates  on  the  wave  propagation 
through  ionized  gasses.   In  Oie  first  part  a  non-relativlstic 
phenomenologlcal  theory  satisfying  the  Lorentzlan 
Invariance  of  thermodynamic  quantities  and  not  based  on 
any  a-priori  assumption  for  the  form  of  the  electro- 
magnetic momentum  density  is  developed  of  an  arbitrary 
polarizable  medium.   In  Oie  second  part  the  subject  topic 
is  dealt  with  by  using  both  the  one-fluid  model  and  the 
Lenhert  two-fluid  model  for  the  plasma. 
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INVESTIGATION  OF  ABSORPTION  AND  RE-EMISSION 
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FOREIGN  IONS. 

Technical  rept., 

by  W.  Schneider.   20  Aug  64,  4^ 

Contract  AF61  052  696 

AFCRL  64  797  ♦ 

Unclassified  rqmrt 

Descriptors:  (♦Lasers,  Materials),  (♦Corundum. 
Spectroscopy),  Single  crystals.  Impurities,  Vanadium, 
Chromium,  Absorption  spectroscopy,  Emisslvity, 
Fluorescence.  Nuclear  paramagmstic  resonance.  Optical 
properties.  Aluminum  con^>oundB,  Oxides,  Switzerland. 

Absorption  spectra,  as  well  as  activation  and  fluorescence 
spectra,  of  corundum  single  crystals  doped  with  chromium 
alone,  vanadiimi  alone,  and  chromium  plus  vanadium,  are 
presented.   The  fluorescence  of  Benitoite  at  room  tempera- 
ture and  at  -  190C  was  measured;  the  results  are  also  con- 
tained and  discussed  in  the  report.  (Author) 
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RAND  Corp..  Santa  Monica,  Calif. 

METEOROLOGICAL  ASPECTS  OF  INFRARED 

OPERATIONS, 

by  J.  Doyne  Sartor.   3  Mar  58,  18p   P-1299 

Unclassified  report 

Presented  at  the  28th  meeting  of  the  Western  Section 
of  IRB,  5  Mar  58. 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Meteorological  parameters.  Infrared 
research),  (*lnfrared  research.  Meteorological  para- 
meters). Infrared  radiation.  Wave  transmission.  Clouds. 
Correlation  techniques.  Optics. 

Three  types  of  meteorological  information  are  useful 
for  infrared  studies.   The  first  type  consists  of  average 
or  usual  conditions  which  can  be  applied  most  of  the  time. 
The  second  and  third  types  are  ccmcerned  directly  with 
larger  variations  in  time  and  space.    They  are  distin- 
guished by  the  length  of  time  period  between  a  request 
for  information  and  Its  planned  application.   If  the  period 
falls  within  about  72  hours  of  the  time  of  the  request,  a 
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forecast  for  the  future  period  ts  best.    For  longer  periods 
in  the  future,  meteorological  studies  of  accumulated  past 
data  are  appropriate.   When  properly  applied  these  produce 
▼aluable  and  useful  results.   R  is  this  latter  type  of  infor- 
mation that  is  discussed  in  this  paper.    (Author) 
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POBSON'S  RATIO  FOR  HONEYCOMB  SANDWICH 
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Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Honeycomb  cores,  Elasticity),  (•Elasticity, 
Honeycomb  cores).  Sandwich  construction,  Structural 
properties.  Strain  (Mechanics),  Stresses,  Mathematical 


analysis.  Integrals. 

An  interesting  mechanical  property  of  hooeyoomb  cor«« 
is  their  Poisson's  ratio:   It  ts  very  sensitive  to  cell 
geometry  and  can  assume  values  from  zero  to  about  three. 
Large  values  may  be  observed  when  flexing  some  slabs 
of  honeycomb  with  flat  cell  walls,  while  rippled  wall 
honeycombs  demonstrate  zero  Poisson's  ratio.   The  ratio 
of  anticlastic  curvatures  is  indicative  of  the  value  of 
Poisson's  ratio  for  axial  loading  in  the  plane  of  the  slab. 
Equilateral  hexagonal  and  square  cells  were  considered 
here;  the  doubled  foil  line  the  x-directlon,  and  the  cell 
width,  a,  the  spacing  between  doubled  foil  lines  (see  insert. 
Fig.  1).   The  angle  d  between  the  x-axls  and  an  adjacent 
wall  is  60  degrees  for  regular  hexagonal  cells,  though  In 
practice  it  may  be  much  less  (the  so-called  under-expanded 
core),  or  well  beyond  60  degrees  over-expanded  cores). 
Reducing  the  doubled  foil  line  to  a  minimum,  results  In  a 
nearly  quadrilateral  cell,  herein  assumed  square.    Con- 
forming to  comunon  practice,  the  doubled  foil  line  wms 
assumed  parallel  or  perpendicular  to  the  loading  or 
bend  axis. 


* 
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A  BRIEF  REVIEW  OF  INVENTORY  THEORY, 

by  Murray  A.  Gelsler.   Jan  62,  1%>  i  P-2S17 

1 1      Unclassified  report 

A  portion  of  the  original  document  ooatalns  fine  detail 
which  may  make  reading  of  photocopy  difficult.  < 

Descriptors:  (*Inveatory,  Mathematical  analysis), 
(^Optimization,  Inventory),  Mathematical  models. 
Inventory  analysis.  Management  engineering.  Costs, 
Probability,- Dynamic  programming,  Statistical  ana^ls. 

This  paper  describes  the  current  sUtus  of  Inventory 
theory  by  summarizing  the  main  results  that  have  been 
obtained  In  the  subject,  particularly  In  the  last  few  years. 
Deterministic  Inventory  models  and  probabilistic  models 
are  considered,  we  shall  also  distinguish  and  dlstincUons 
are  made  between  the  one-period  and  the  N-perlod  models. 
The  implications  of  the  result  for  th«  user  of  inventory 
theory  are  stressed. 
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Testing  of  seven  'state-of-the-art'  sAtnples  In 
accordance  with  combinations  of  the  specified  requirements 
gave  generally  good  results.   Selection  of  the  best  grade 
of  iron  for  the  working  vanes  has  been  started  using  samples 
of  dlfierent  alloys.   Several  manufacturing  variables 
whlob  affect  meter  performance  were  studied.    A  new 
anvil  plate  has  been  installed  on  the  shock  testing 
machine  in  an  attempt  to  resolve  difficulties  in 
producing  specified  test  conditions.   Tooling  has  been 
completed  for  the  window  sealing  gaAets  for  2  1/2  and 
3  1/2  inch  meters.   Tooling  has  been  started  for  dial 
plates,  scale  printing,  2  1^  inch  window,  cases,  and  the 
mechanism  top  bracket  stamping.   (AuOior) 
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A  model  of  the  real  and  nwrnetary  costs  Involved  in 
supplying  spare  parts  from  current  production  is  presented. 
The^model  leads  to  a  cost  function  for  each  part  IndlvlduaHy 
depenmng  on  its  production  characteristics  and  its  demand 
probability  function,  and  on  certain  policy  variables.   By 
choosing  appropriate  values  for  the  policy  variables,  the 
cost  function  for  each  part  can  be  minimized  Independentiy 
ol  the  others.  ' 
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Descriptors:  (♦Welding  rods,  Welding),  (•Welding  fluxes. 
Welding),  Welds,  Production.  Steel,  AUoys,  Metals, 
Coatings. 

This  publication  recounts  the  history  of  the  development 
of  electrodes  and  fluxes,  describes  the  influence  of  elec- 
trodes and  fluxes  on  the  quality  of  welded  Joints,  and  gives 
exan4>les  of  the  mechanization  at  electrode  production. 
(Author) 
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A  portion  of  the  original  document  contains  fine  detail 
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Descr^tors:  (*Niobtaim  alloys.  Rolling  (Metallurgy)), 
(♦Rolling  (Metallurgy),  Niobium  alloys).  Sheets,  Tantalum 
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tenqMrature,  Welding,  Chemical  analysis.  Mechanical 
properties. 

Six  Inch  diameter,  300  lb.  Ingots  of  FS-85  (Cb-27Ta-10W- 
IZr)  and  B-66  (Cb-5V-5Mo-lZr)  were  processed  to  pioduo* 
0.060  In  X  18  in  wide  sheet.   The  FS-85  was  successfuUy 
converted  to  target  dimenstons  while  the  B-66  sheets  did 
not  meet  the  18  in  wldtt  criteria.   The  finished  sheet  was 
evaluated  with  respect  to  chemical  and  mechanical  prop- 
erties and  weldabllity.   The  ingot  to  sheet  yield  for  FS-85 
was  51.1%  while  ttie  yield  for  B-66  was  only  21.5%.   FS-85 
was  considerably  easier  to  fabricate  accounting  for  the 
greaUy  superior  yield  of  finished  sheet  from  ingot.   The 
(piallty  of  tiie  sheet  produced  was  rou^Oy  equivalent  for  the 
two  alloys  except  that  the  FS-85  had  better  flatness. 
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Descriptors:  ('Dynamic  programming.  Replacement 
theory),  ('Replacement  theory,  Decision  making). 
Optimization,  Machines,  Maintenance,  Equations. 

Dynamic  programming  is  a  mathematical  technique 
applicable  to  multi-stage  decision  process  problems.   By 
otiservlng  that  'an  optimal  policy  has  the  property  that 
whatever  the  initial  state  and  initial  decision  are.  the 
remaining  decisions  must  constitute  an  optimal  policy  with 
regard  to  the  state  resulting  from  the  first  decision'  one 
can  represent  the  process  in  the  form  of  a  functional 
equation.    For  finite  processes,  this  equation  can  be  solved 
recurrently,  and  one  can  determine  the  optimal  policy. 
An  Interesting  and  important  example  of  such  a  process 
is  encountered  when  one  considers  the  equipment  replace- 
ment problem.   One  seeks  to  determine  the  optimal  time 
to  replace  old  equipment  by  new.  This  process  is 
particularly  amenable  to  d^amlc  programming,  and  an 
optimal  policy  can  be  generated  under  realistic  assvimptions. 
The  functional  equation  approach  of  dynamic  programming 
has  also  proved  useful  when  applied  to  a  wide  variety 
of  problems  in  the  fields  of  industrial  mathematics, 
log^tlcs,  economics,  niUitary  planning,  and  pure  mathe- 
matics and  physics.    (Author) 
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COST  FINDING  THROUGH  MULTIPLE  CORRELATION 

ANALYSIS, 
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Descriptors:  ('Costs,  SUUstical  analysis),  ('SUtlstlcal 
analysis.  Costs),  Correlation  techniques.  Operations 
research.  Management  planning.  Decision  making. 

Multiple  correlation  analysis  will  not  seriously  oom|iete 
with  established  costing  practices,  but  under  some 
clrcimistances  will  prove  useful  for  developing  cost  estimates 
not  determinable  by  other  means.   This  paper  presents  a 
simple  example  in  order  to  give  accountants  a  glimpse  of 
the  technique  and  to  enable  them  to  recognize  potential 
applications.    Consiiltation  with  a  statistician  or  a  good 
textbook  is  urged. 
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A  GENERALIZED  EQUIPMENT  REPLACEMENT  STUDY, 

by  Stuart  E.  Dreyfus.    15  Mar  57,  19p   P-1039 
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Descriptors:  ('Dynamic  programming.  Replacement 
theory),  ('Replacement  theory,  Deci^on  making).  Machines, 
Maintenance,  Equations,  Costf ,  Mathematical  models. 

The  functional  equation  technique  of  dynamic  programming 
is  useful  in  determining  the  optimal  age  of  replacement  of 
durable  machinery.   The  p^per  reviews  Bellman's  analytic 
solution  of  a  simplified  model,  presents  a  computation 
scheme  Explicable  to  more  realistic  models,  and  discusses 
various  dynamic  programming  formulations  applicable  in 
the  field  of  equipment  replacement.    (Author) 
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AUTOMATIC  DATA-PROCESSING  FOR  PRODUCTION 

CONTROL. 

by  L.  S.  Hill.   Dec  61,  21p  P-2497 
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Descriptors:  ('Production  control.  Punched  cards). 
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systems,  Recording  systems,  Automation,  Computers. 
Programming  (Computers).  Industrial  equipment. 
Machine  tools. 

It  is  the  purpose  of  the  paper  to  present  In  abridged  form 
a  synthesized  procedure  for  control  of  production  using 
punched-card  methods.   The  system  may  be  considered  a- 
framework  for  application  to  any  manufacturing  enterprise 
engaged  in  the  f^rication  and  assembly  of  parts,  regardless 
of  product.    Machines  are  used  to  record  and  coordinate  all 
paperwork  involved  in  manufacturing  from  time  of  raw 
material  receipt  throu^  transformation  Into  finished 
product,   A  collateral  objective  of  this  presentation  is  to 
Indicate  that  mechanization  of  the  production  control  system 
Is  a  logical  role  for  the  Industrial  Engineer.   (Author) 
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The  basic  theory  of  the  use  of  items  In  sequence  in  a 
complex  system  is  developed.    Particular  examples  are 
given  for  the  exponential  distribution,  the  terminated 
exponential,  the  normal  distribution,  the  exponential  with 
normal  distribution  wearout.  and  the  Weibull  distribution. 
It  is  noted  that  the  problem,  statistically  Is  the  same  as 
the  distribution  of  the  sum  of  Independent  items.   The 
treatment  of  degradation  due  to  disuse  of  an  item  is 
Included.    (Author) 
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The  given  notes  constitute  an  attempt  to  solve,  through 
the  use  of  Isoquant  analysis,  the  problem  of  optimal 
investment  decisions  (in  business  parlance,  the  problem 
of  capital  budgeting).   The  initial  section  reviews  the 
principles  laid  down  In  Irving  Fisher's  Justly  famous 
works  on  interest,  to  see  what  light  they  shed  on  two 
competing  rules  of  behavior  currently  proposed  by 
economists  to  guide  business  investment  decisions — the 
Present-Value  Rule  and  the  Intemal-Rate-of-Retum  Rule. 
The  main  concern  is  to  show  how  Fisher's  principles 
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rSil!l?5J  **?  ^'^  '*'*•«*  ««P  *^  »«»*«*  assumed 
2irt^  Jf  his  analysis  does  not  exlBt~in.particular, 
»*en  ttM  borrowing  and  lending  rates  diverge,  when 
capital  can  be  secured  at  an  increasing  marginal  borrow- 

SlI?J!I  toMs  trertment  of  multi-ptriod  Investments 
In^Jn-TL         the  Bouree  of  much  dlfflculty  is  corrected. 
~^V^f ;  f^'*  ^  ^"^^  *«  contentions  of  those  wto^ 
!2!fi?^^  Internal  rate  of  return  as  an  investment 
IV^^"'  "^"7^  "°^  cl«"-ly.  It  is  beUeved  where  th 
error  Ues  and  how  the  internal  rate  would  have  to  be 
redefined  if  It  is  to  be  us«l  as  a  i„Uable  guide! 
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This  paper  extends  the  familiar  analysis  of  the  theory 
of  the  firm  to  dynamic  deterministic  situations.   A  method 
for  obtaining  the  optimal  time  profile  of  production  and 
sales  for  a  firm  facing  known  demand  and  cost  schedules 
over  n  periods  Is  discussed.    Demand  Is  assumed  to  be  a 
function  of  the  price  charged  during  the  period,  and  costs 
Include  direct  manufacturing  expenses.  Inventory  holding 
charges,  and  fixed  or  setup  costs  Incurred  when  period 
production  takes  place.   The  purpose  Is  to  frame  and 
solve  the  problem  In  terms  and  with  teohnlques  familiar  to 
most  economists.    From  a  mathematical  point  of  view,  the 
analysis  Is  another  application  of  dynamic  programming 
type  procedures.    From  a  conceptual  and  computational 
point  of  view,  the  approach  heavily  rests  on  standard 
ooostructs  In  economic  theory,  thus  potentially  offerins 
added  insight  into  the  logic  of  the  solutlotu 
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cases.  Stretch  forming).  Pressure  vessels.  Buckling 
(Mechanics),  Welds,  Fracture  (Mechanics).  StresMs. 
Thickness. 

Thp^  sidMcale  high  strength  vaessel  pr<<orms  were  fahrl- 
cated  and  two  of  these  were  stretched.   Very  hirii  stress 
le»««  were  suooesafully  achieved  with  tiM  high  strength 
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cases  during  the  cryogenic  stretch-forming  operation. 
This  indicates  that  high  room  temperature  strength  may 
be  anUclpated  after  aging.   The  first  two  full-scale  pre- 
forms were  completed  and  stretched.   Several  problems 
were  encountered.   The  basic  problem  which  manifested 
itself  during  the  stretch  of  the  first  preform  consisted  of 
severe  buckUng  at  the  forward  end  of  the  case.   A  leak  at 
the  weld  Joint  at  the  large  diameter  of  the  'dog-bone'  was 
attributed  to  the  buckling.   A  second  case  was  stretched  to 
confirm  the  conclusion  that  the  buckling  was  a  cause  for 
the  weld  cracking.   A  design  analysis  was  performed  which 
indicated  that  the  compressive  stresses  at  the  forward  end 
were  high  during  the  lower  pressures  of  the  stretch- 
forming  operation.  (Author) 


AD-606  576  Dlv.    26,  17 

OTS  Prices:  HC  $5.00/MF  $1.25 

Norair  Dlv..  NorOirop  Corp..  Hawthorne,  Calif. 

TANTALUM  AND  MOLYBDENUM  BRAZING 

TECHNIQUES. 
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by  A.  H.  Freedman,  L.  H.  Stone,  and  E.  B.  MIkus. 
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Descr^tors:  ('Molybdenum  alloys,  Brazing).  ('Tantalum 
alloys.  Brazing),  ('Bra'zlng,  Honeycomb  cores). 
Titanium  alloys.  Zirconium  alloys.  Tungsten  alloys, 
HaMum  alloys,  Niobium  alloys.  Vanadium  aUoys. 
Joints.  Thermal  Insulation,  Diffusion. 

Brazed  molybdenum  and  tantalum  alloy  honeycomb 
structures  offer  good  potential  for  structural  and  heat 
shield  applications  in  the  2500-3500  F  range.   However, 
molybdenum  is  seriously  embrittled  at  braze  temperatures 
above  ^jproximately  2500F.   Tantalum  alloys  are  not 
embrittled  by  hi^  braze  temperatures,  but  ttere  are 
serious  production  problems  associated  with  braze 
temperatures  above  3200F.   The  purpose  of  this  program 
was  to  develop  molybdenum  and  tantalum  braze  systems 
«*ich  braze  at  relatively  low  temperatures,  but  develop 
high  remelt  and  service  temperatures.   Some  attention 
was  also  directed  to  the  development  of  braze  alloys  for 
tantalum  that  braze  several  hundred  degrees  above  flie 
expected  service  temperature.   Most  of  Uie  effort  was 
based  on  TZM  molybdenum  aUoy  and  Ta-lOW  alloy. 
Some  work  was  performed  using  Ta-8W-2Hf  and 
Ta-30Cb-7.  5V. 
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INVENTORY  CONTROL;  EXPLOITING  THE 
ELECTRONIC  DATA  PROCESSOR  IN  THE  AIR  FORCE, 
by  Leon  Galnoi.    20  Nov  57,  24p   P-1220 

Unclassified  report 

De8cr4;itors:  ('Inventory  control.  Data  processing 
systems),  ('Data  processing  systems.  Inventory  ccmtiol). 
Logistics.  Management  engineering.  Decision  making. 
Air  Force  procurement.  Air  Force. 

This  piqwr  discusses  an  Air  Force  logistical  EDP 
^ipUcation  In  order  to  open  new  vistas  for  the  Industrial 
Engineer  whose  familiarity  with  the  data  processing  field 
has  not  been  developed  In  association  with  his  own 
problem  solving  techniques. 


121 


Division  26  -  PRODUCTION  AND  MANAGEMENT 


AD-606  601  DlT.    26,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 
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DYNAMIC  PROGRAMMING  APPROACH  TO  OPTIMAL 
INVENTORY  PROCESSES  WITH  DELAY  IN  DELIVERY, 
liy  Richard  Bellman.     6  Dec  57,  12p   P-1227 

Unclassified  report 

Descriptors:  (*Inventory  analysis.  Dynamic  program- 
ming), (*Dynamic  programming.  Inventory  analysis). 
Time-lag  theory.  Transformations  (Mathematics), 
Functions,  Sequences. 

The  usual  dynamic  programming  approach  to  inventory 
processes  with  delays  in  delivery  leads  to  functions  of 
many  variables.    This  multi-dimensionality  prevents 
the  straightforward  utilization  of  digital  computers.    Using 
a  tyi)e  of  transformation  previously  applied  in  the  study 
of  engineering  control  processes,  it  is  shown  that  a  class 
of  inventory  processes  with  time  lags  can  be  treated  in 
terms  of  sequences  of  functions  of  one  variable,  regard- 
less of  the  length  of  the  delay.    (Author) 
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THE  APPUCATION  OFULTRASONICS  TO  WIRE 

DRAWING. 

Final  quarterly  progress  rept.  for  1  Apr-30  Jun  64, 

by  A.  T.  Robinson,  J.  C.  Connelly,  and  L.  M.  Stayton. 
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Unclassified  report 

Descriptors:  (*Wire,  Drawing  (Machine  processing)), 
(♦Drawing  (Machine  processing),  Ultrasonic  radiation), 
(♦Ultrasonic  radiation.  Drawing  (Machine  processing)). 
Carbon  alloys.  Steel,  Tungsten,  Tantalum,  Molybdenum, 
Heating,  Dies,  Pickling,  Nitric  acid.  Lubricants, 
Molybdenum  compounds.  Sulfides. 

Die  welding  during  drawing  of  annealed  piano  wire  was 
alleviated  by  pickling  the  wire  in  a  dilute  nitric  acid 
solution  and  using  molybdenum  disulfide  as  the  lubricant. 
Temperature  rise  in  the  drawn  wire  between  the  die  and 
isolator,  during  ultrasonic  radiation,  occurs  at  discreet 
points  along  the  wire  at  intervals  of  approximately 
5  inches.   It  appears  that  the  points  of  maximum  heating 
correspond  to  the  antinodal  points  of  a  stationary  acoustic 
wave.   (Author) 
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A  COMPARATIVE  EVALUATION  OF  THE  FORMABILITY 

OF  TUNGSTEN  PLATE  AND  SHEET  BY  SPINNING 

TECHNIQUES. 

Quarterly  rept.  no.  3,  1  Jan-31  Jul  64, 
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Descriptors:  (*Tung8ten,  Metal  spinning),  (*Metal 
spinning,  Tungsten),  Metal  plates,  Sheets,  Tensile 
properties^  Microetructure,  Hardness,  Failure  (Mechanics). 

Physical  and  mechanical  properties  on  the  'as  received' 
sheet  and  plate  stock,  shear  spinnabllity  data  on  0.250  in. 


tungsten  plate,  shear  spinning  uniformity  data  and  form 
spinning  uniformity  data  on  0.060  In.  tungsten   sheet  and 
0.250  in.  tungsten  plate  are  reported.    (Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
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NEWS  OF  SCHOOLS  OF  HIGHER  EDUCATION. 

AERONAUTICAL  ENGINEERING,  1962,  VOL.  5,  NO.  5: 

SELECTED  ARTICLES, 

by  N.  I.  Reznlkov,  K.  F.  Mitryaev,  V.  L  L(q;>atln,  and 

V.  K.  Zolotukhin.    28  May  64,  47p 
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Unclassified  report 

Edited  machine  trans,  of  Izvestiya  Vysshikh  Ucheboykh 
Zavedenii.    Aviatsionnaya  Tekhnika  (USSR)  1962,  v.  S, 
DO.  4,  p.  155-173. 

Descriptors:  (♦Titanium  alloys.  Machining),  Symposia, 
Alloys,  Heat-resistant  materials.  Automation,  Scientiflc 
research,  USSR. 

Contents:   All-union  intercoUegiate  scientific  and  tech- 
nical conference  on  problems  of  machinability  of  heat-proof 
and  titanium  alloys;  Scientific  and  Technical  conferences  in 
the  S.  Ordzhonikidze  Moscow  Order  of  Lenin  Aviation 
Institute;  Intercollegiate  conference  report  on  problems  ci 
automation  of  durability  investigations;  Contents  of 
Journals  for  1958,  1959,  1960,  1961,  and  1962. 
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TANDEM  GRID  IN  A  SINGLE  STAGE  AXIAL  BLOWER, 

by  H.  Linnemann.   21  Sep  64,  23p 
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Descriptors:  (♦Blowers,  Design),  Machines,  Impellers, 
Gas  flow.  Pressure,  Nozzles. 

In  order  to  achieve  high  pressure  factors  In  a  single- 
stage  axial  blower,  rotor  and  stator  were  equipped  with 
tandem  grids.   Optimum  arrangements  of  the  partial  grids 
were  found  for  different  ratios  of  the  diameters.   A  com- 
parison with  the  blade  arrangements  of  single-row  grids, 
which  were  designed  for  the  same  pressure  and  delivery 
factors,  showed  that  tandem  grid  blading  has  better  effi- 
ciency coefficients  and  a  more  advantageous  position  cf 
the  separation  point.   The  tandem  grids  were  especially 
advantageous  in  the  case  of  relatively  short  blades.   The 
pressure  factor  could  be  strongly  varied  through  turning 
of  the  blades  of  the  second  rotor  partial  grid  at  an  only 
sUghtly  changed  delivery  factor,  whereby  the  efficiency 
coefficient  showed  only  small  changes.   Measurements  in 
the  flow  behind  the  grids  and  observations  of  the  boundary 
layers  provided  statements  on  the  blade  losses  at  t^ndom 
grids  and  at  single-row  grids.   (Author) 


AD-606  819  Div.    26,  17 

OTS  Prices:  HC  $2.00/MF  $0.50 

Martin  Marietta  Corp.,  Denver,  Colo. 


122 


MANUAL  AND  REPAIR  WELDING  OP  CHEMICALLY 

MILLED  2014-T6  ALUMINUM  SHEETING, 

by  K.  R.  Agrlcola.    Aug  57,  27p   WDD-M-MI-57-60 

Unclassified  r^wrt 
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Descriptors:  (♦Aluminum  aUoys,  Welding),  (♦Welding 
Aluminum  aUoys),  Sheets,  Chemical  milling.  Welds, 
Teoaile  properties.  Hardness,  Panels  (Structural), 
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Maintenance. 

A  2  inch  wide  land  0.100  in.  thick,  will  fully  retain  the 
weld  heat-affected  zone  of  repaired  welds  (based  on  hard- 
ness data).    Parent  metal  properties  are  only  slighUy 

^^^}^  *®^'*  *****  °°  "^P"^^  °^  1-5  Inch  lands.  Values 
of  59,000  psl  can  be  expected  with  90  percent  confidence  for 
repaired  1.5  inch  lands.  If  95  and  99  percent  confidence  is 
re<vUred,  e;q)ected  values  for  repaired  1.5  inch  lands  are 
67.800  and  55,400  psi.  If  land  widths  of  1.625  inches  and 
above  are  used,  parent  metal  strength  can  be  e«>ected  for 
manual  welds  foUowed  by  r^air  welds. 
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RESEARCH  ON  THE  GENERATION  AND  ACCELERATION 

OF  SUBlflCRON-SIZE  PARTICLES. 
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Acceleration),  Drops,  Production,  Detectors,  Electro- 
statics, Liquid  metals.  Salts,  Organic  compounds. 
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COMMENTARIES  ON  OPTIMIZATION  OF  CONSTANT 
THRUST  ELECTRICAL  PROPULSION  SYSTEMS, 
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Descriptors:  («Electric  pnqnilsion.  Optimization), 
Rocket  propulsion.  Thrust,  Exhaust  gases.  Velocity, 
Acceleration,  Correlation  techniques,  PrcfMilslon. 

D.  B.  Langmuir  has  calculated  the  exhaust  velocities  that 
optimize  tlie  mass  ratio,  the  time,  and  the  velocity  incre- 
ment for  various  weight  to  power  ratios  of  the  power 
source.   E.  Stuhlinger  has  used  a  different  optimization 
involving  the  Initial  acceleration.   This  note  will  attempt 
to  clarify  the  relative  merits  of  these  two  optimization 
schemes  and  two  others  that  naturally  evolve  from  the 
analysis. 


were  determined.   Then  radiation  heat  flux  scaling 
relationships  were  developed  for  application  to  any  size 
motor.    Particle  Impingement  was  studied  In  firing  with  a 
molybdenum  nozzle  fitted  with  thermocouples  from  which 
local  transient  heat  flux  data  were  developed.    Hi^  heat 
flux  rates  due  to  impingement  were  determined.   In  cold 
flow  studies  particle  Impingement  rates  and  static  pres- 
sure values  for  input  to  corrective  analysts  were  deter- 
mined.  Analyses  of  heat  flux  modes  in  a  large  motor 
nozzle  and  in  a  gimballed  nozzle  were  determined.   A 
large  part  of  the  work  involved  technique  development  in 
handling  micron-sized  particles  in  firings  and  in  cold 
flow.   A  particle  sampler  was  developed  for  sampling 
motor  ejdiausts.    (Author) 
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Space  Technology  Labs..  Inc.,  Los  Angeles,  Calif. 
VIBRATIONAL  CHARACTERISTICS  OF  SOLID 
PROPELLANT  ROCKET  ENGINES. 
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Unclassified  report 

Descriptors:  (^Vibration,  Rocket  motors  (Solid 
propellant)),  (•Rocket  motors  (Solid  propellant) 
Vibration),  Guided  missiles,  Design,  Cylindrical  bodies. 
Structural  shells,  Automatic  pilots,  Damping,  Shear 
stresses.  Bonding,  Pressure,  Models  (Simulations), 
Solid  rocket  propellants. 

On  1  November  1958,  an  e;q)erlmental  program  was 
begun  to  determine  the  longitudinal  and  bending  dynamics 
of  structures  simulating  large,  solid-propellant  rocket 
engines.   Equipment  was  ordered,  and  experimental  design 
configurations  were  developed.    During  the  following  twelve 
months,  experiments  were  performed  on  specimens 
composed  of  thin,  metal,  cylindrical  shells  which  surround 
and  are  bonded  to  a  solld-propjellant-llke  material;  Inert 
propellants  were  used.   The  purpose  of  these  experiments 
was  to  determine  the  effective  mass,  stiffness,  and 
damping  of  the  propellant  when  the  propellant -cylinder 
system  is  undergoing  longitudinal  and  bending  vibrations. 
(Author) 
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INTERNAL  ENVIRONMENT  OF  SOLID  ROCKET 

NOZZLES. 

Final  technical  rept. 

by  F.  C.  Price,  V.  A.  Marple,  R.  H.  Williams, 
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Descriptors:  (*Rocket  motor  nozzles.  Gas  flow). 
Rocket  motors  (Solid  propellant).  Hydrogen, 
Oxygen,  Altmilnum  compounds.  Oxides,  Water 
vapor,  Emissivity,  Particles,  Thermodynamics, 
Molybdenimi,  Exhaust  gases. 

Solid  rocket  motor  nozzle  environment  was  studied  In 
cold  flow  modeling  and  In  motor  firings.   The  emphasis  in 
the  work  was  on  ttie  effects  of  the  condensed  phase  in  wall 
impingement  and  radiation.   In  motor  firings  using 
H2  -  02  -  A1203  -  H20,  emissivity  values  for  the  alumina 
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TOTAL  IMPULSE  MEASURING  SYSTEM  FOR  SOLID- 
PROPELLANT  ROCKET  ENGINE:   INSTALLATION 
AND  OPERATION  HANDBOOK, 
by  V.  C.  Plane.    Feb  64,  67p 
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Descriptors:  (*Rocket  motors  (Solid  propellant),  ^leclflo 
impulse),  (*Solid  rocket  propellants.  Thrust),  Burning 
rate.  Test  equipment.  Electromechanical  converters. 
Strain  gages.  Electric  bridges.  Oscillators,  Voltmeter*. 
Digital  systems.  Installation,  Calibration,  Operation, 
Handbooks. 

The  Rocketdtjme  Solid  Propellant  Total  Inqiulae  Meaaare- 
ment  System  Is  an  electromechanical  laitniment  which 
provides  very  precise  meamiremeots  of  motor  thrust  and 
Its  time-Integral,  total  impulse,  at  thrust  levels  vp  to 
10.000  pounds.  When  in  use,  the  solid  propellant  motor 
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protkioes  a  thnut  force  which  compresses  a  strain-gage 
load  ceU  to  obtain  a  dc  voltage  which  is  linearly  propor- 
tional to  the  airust  force.   This  dc  voltage  Is  applied  to 
1^  of  a  voltage-controUed  osciUator  to  produce  a  train 
ot  pulses  whose  repetition  rate  is  linearly  proportional 
to  the  dc  voltage  and,  hence,  motor  Oirust,   An  electronic 
counter  totaUzes  the  number  of  pulses  produced  during 
the  propeUant  burning  time,  and  the  number  so  produced 
Is,  consequently,  linearly  proportional  to  the  time-integral 
rtTtte  thrust,  or  total  Impulse,  of  the  burned  propeUant. 
The  installation,  calibration,  and  operation  of  the  system 
is  described. 
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Army  Materials  Research  Agency,  lutratertown,  Mass. 

SIMILITUDE  IN  THE  TESTING  OF  SOLID  PROPELLANT 

ROCKET  NOZZLES, 

by  S.  W.  Gouse,  Jr.  Jul  64.  7^ 

ProJ.  1A024401A111 

AMRA  TR64  18 

Unclassified  report 

Descriptors:  (^Rocket  motor  nozzUs,  Model  tests). 
Rocket  motors  (Solid  propeUant),  Models  (Simulations), 
Refractory  materials.  Fluid  flow.  Laminar  flow,  Turbu- 
lence, Heat  transfer  coefficients.  Cylindrical  bodies. 
Stresses,  Reynolds  number. 

The  fluid  flow,  heat  transfer,  and  stress  conditions  in  a 
boUow  cyUnder  were  analyzed,  assuming  that  the  results 
could  be  at  least  qualitatively  applied  to  the  actual  condi- 
tions that  exist  in  and  near  the  throat  of  a  soUd  propeUant 
rocket  nozzle.   The  possibiUty  of  a  transition  in  the  hydro- 
dynamic  boundary  layer  flow  from  laminar  to  turbulent 
was  included,  and  the  change  in  results  due  to  such 
transitions  was  demonstrated.     Two  types  of  nozzle  weire 
considered:    (1)  a  geometrlcaUy  simUar  series  with  a  con- 
stant ratio  of  outside  to  inside  radius,  and  (2)  a  series 
with  a  constant  nozzle  exit  plane  wall  thickness.   Various 
results  such  as  working  stress,  temperature  drop,  heat 
transfer  coefficients,  etc.,  are  presented  for  each  series 
both  separately  and  in  comparison.   The  results  aUow  one 
to  determine  how  various  phenomena  vary  with  combustion 
pressure  and  throat  diameter  (or  Reiynolds  number),  and  to 
plan  experiments  in  which  certain  phenomena  can  be  held 
constant.   One  can  compare  severity  of  conditions  between 
model  and  prototype  if  smaU  scale  tests  are  planned  and 
determine  proper  test  conditions  to  accurately  simulate 
prototype  conditions.  (Author) 
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Army  Materials  Research  Agency,  Watertown,  Mass. 
FRACTURE  TOUGHNESS  OF  D6AC  STEEL  SHIL- 
LELAGH ROCKET  MOTOR  CASE, 
by  Robert  N.  Katz.   Jul  64,  3p 
AMRA  TR64  19 

Unclassified  report 

LegiUUty  of  this  document  is  in  part  tnsatisfactory. 
Reproduction  has  been  made  from  beet  available  copy. 

Descriptors:  (*Steel,  Rocket  cases),  (*Rooket  cases. 
Touchiness),  (*Fracture  (Mechanics),  Rocket  cases). 
Steel,  Performance  (Enfl^eerlng),  Forging,  Rupture, 
Thickness,  Heat  treatment.  Welding,  Fractography, 
TensUe  properties.  Chromium  aUoys,  Nickel  aUoys. 
Molybdenum  alloys.  Manganese  aUoys,  Vanadium  aUoys, 
Toughness. 

Burst  tests  and  fracture  toughness  measurements  on 
D6AC  ShiUelai^  missile  motor  oases  were  carried  out. 
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The  burst  testing  was  done  over  a  temperature  range 
from  room  temperature  down  to  -200  F.   Results  of  these 
tests  showed  that  the  motor  cases  burst  at  approximately 
260,000  psi  hoop  stress  regardless  of  test  temperature, 
and  that  aU  fractures  were  100  percent  shear.   Fracture 
tou^mess  measurements  were  made  on  cases  containing 
machined  and  fatigue-cracked  throt^-the-thickness 
notches,  at  room  ten^Mrature  and  -65  F.   The  resulte  of 
these  measuremente  were  in  good  agreement  with 
previously  obtained  flat  sheet  data  on  similar  materials. 
(Author) 
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Air  Force  Aero  Propulsion  Lab.,  Research  and 

Technology  Dlv.,  Wright-Patterson  AFB,  Ohio. 

INLET  EFFICIENCY  PARAMETERS  FOR  SUPERSONIC 

COMBUSTION  RAMJET  ENGINES. 

Rept.  for  Nov  6-Apr  63, 

by  E.  T.  Curran  and  M.  Brian  Bergsten.   Jun  64,  57p 

Pro].  3012.  Task  301201 

APL  TDR64  61 

Unclassified  report 

A  portion  of  the  original  document  contains  fine  detail 
which  may  make  reading  photocopy  difficult. 

Descrtptors:  (•Ram]et  engines,  Combustion),  (*Combu 
tion.  Supersonic  flow),  (^Supersonic  flow,  Ramjet  inlets), 
Thermoctynamics,  Kinetic  theory,  Dynamics,  Pressure, 
Velocity,  Performance  (Engineering). 

In  this  report,  the  various  definitions  of  inlet  efficiency, 
which  are  currently  In  use  for  siqiersonic  combustion 
ram]et  engines,  are  surveyed.   Derivations  of  each  of 
these  parameters  and  the  relatioishlpe  between  them  are 
presented.   Charte  for  the  conversion  from  one  parameter 
of  efficiency  to  another  are  Included.   These  charts  are 
based  on  real  gas  properties.   Attention  is  drawn  to  the 
application  of  available  energy  concepts  to  the  supersonic 
combustion  ram]et  engine,  and  a  definition  of  inlet 
effectiveness  is  introduced.   (Author) 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

EXPERIMENTAL  PROOF  OF  THE  ELASTOHYDRO- 

DYNAMIC  EFFECT, 

by  A.  V.  Kol'chenko.  28  May  64,  13p 

FTD  MT64  47;  TT  64  71486 

.Unclassified  report 

Edited  machine  trans,  of  Gosudarstvennyi  Nauchno- 
Issledovatel'skU  1  Proektnyi  InsUtut  Ugol'noi,  Rudnol, 
Neftyanoi  i  Gazovoi  Promyshlennosti  'Ukmiiproekt'. 
Nauchnye  Zaplski  (USSR)  1962,  no.  9,  p.  24-28. 
.  LegibiUty  of  this  document  is  in  part  unsatisfactory. 
R^roductlon  has  been  made  from  best  available  copy. 

Descriptors:  (^Lubrication,  Hydrodynamics),  (*Bearings, 
Elasticity),  Fluid  flow.  Loading  (Mechanics),  Test  equ^ 
ment,  Lubricanto,  Thickness,  Shafts,  USSR. 

A  new  experimental  method  of  direct  measurement  of 
the  hydrodynamlc  flow  rate  of  lubricant  through  the  working 
slot  of  a  bearing  and  lateral  leaks  of  lubricant  from  the 
slot  is  described,  and  results  of  t^Ucation  of  this  method 
are  also  Usted.   The  abUlty  of  a  sUding  block  of  the  new 
type  to  work  In  a  wide  range  of  load  at  very  large  hydro- 
dynamic  flow  rates  of  lubricant  and  immaterial  magnitude 
of  ita  lateral  leak^  (near  2%  from  flow  rate  through  the 
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slot  to  60  -  70%  In  rigid  supports  working  on  oils)  was 
experimentally  proven.   Namely  thanks  to  small  lateral 
leak  at  significant  hydrodynamic  flow  rates  through  the 
slot  a  layer  of  lubricant  of  significant  thickness  is  formed, 
which  ensures  work  of  the  bearing  with  very  low  friction  in 
a  wide  range  of  operating  conditions,  and  also  its  long 
period  of  service.   (Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 

INVESTIGATION  OF  EXHAUST  PIPES  OF  CONDEN- 
SATION STEAM  TURBINES  (AND)  EXPEIUMENTAL 
INVESTIGATION  OF  HYDRAUUC  RESISTANCE  OF  THE 
FEEDER  OF  A  SYSTEM  OF  AIR  COOLING  OF  THE 
ROTOR  OF  A  GAS  TURBINE, 

by  A.  E.  Zaryankln  and  F.  Z.  Ratner.    18  Feb  64,  36p 
FTD  MT63  192;  TT  64  71499 

Unclassified  report 

Edited  machine  trans,  of  Teploenergetika  (USSR)  1963, 
V.  10,  no.  2,  p.  41-50. 

Legibility  of  this  doomient  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 
Document  Is  available  in  microfiche  only. 

Descriptors:  (*Steam  turbines.  Exhaust  pipes),  {*G&s 
turbine  rotors.  Air  cooled),  (*Turbines,  Design), 
Mechanical  engineering.  Heat  engines.  Vapor  pressure. 
Mechanics,  Gas  turbine  blades.  Pressure,  Cooling, 
USSR,  Reports. 

In  the  first  article,  the  results  of  experimental  investi- 
gations of  exhaust  pipes  of  condensation  steam  txirbines 
for  the  purpose  of  decreasing  losses  In  them  are  given. 
In  the  second  article,  the  methodology  and  test  results 
are  described  on  the  air  cooling  feeder  system  to  the 
rotor  of  a  gas  turbine.   Recommendation  are  given  for 
design  and  calculation  of  similar  systems. 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 


ANALYSIS  OF  LOW-FREQUENCY  PULSATIONS  IN  GAS- 
TURBINE  COMBUSTION  CHAMBERS, 
by  O.  V.  Dubrovskli.    28  May  64,  20p 
FTD  MT63  209;  TT  64  71500 

Unclassified  report 

Edited  machine  trans,  of  Teploenergetika  (USSR)  1961, 
V.  8,  no.  8,  p.  32-37, 

Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made   from  best  available  copy. 
Document  is  available  in  microfiche  only. 

Descriptors:  ("Gas  turbines,  Combustion  chambers), 
(^Combustion  chamber  gases,  Oscillation).  Flames, 
Temperature,  Pressure.  Fluid  flow.  Thermodynamics, 
USSR. 

An  experimental  analysis  of  low-frequency  tempera- 
ture and  pressure  pulsations  in  the  flame  Eones  of  the  com- 
bustion chambers  of  stationary  gasturbine  Installations  was 
conducted  with  the  help  of  specially  designed  equipment. 
The  probable  causes  of  the  origin  of  these  pulsations  are 
established.  (Author) 
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nT  Research  Inst.,  Chicago,  III. 

STUDY  OF  THE  MECHANISM  OF  FAILURE  OF  ROCKET 

MATERIALS. 

Bi-monthly  rept.  no.  12,  rev.,  1  Mar-30  Jun  60. 

7  Jul  60,  12p  nTRI-6030-12(R) 

Contract  AF33  616  3925 

Unclassified  report 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Rocket  motor  nozzles.  Failure  (Mechanics)), 
(^Failure  (Mechanics),  Rocket  motor  nozzles).  Rocket 
motors  (Solid  propellant),  Metallography,  X-ray  diffraction 
analysis,  Silicon  coatings,  Silicon  compounds.  Carbides, 
Graphite,  Microstiucture,  Erosion,  Tests,  Materials. 

A  study  was  made  of  failure  mechanisms  of  solid  propellant 
rocket  materials.    Nozzles  tested  by  Thiokol  Chemical 
Corporation  are  considered  in  this  report.    Results  of 
metallographlc  and  X-ray  diffraction  analyses  are  presented 
for  the  siliconized  graphite  nozzles  fired  under  Phase  L 
(Author) 
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28.  Psychology  and  Human 
Engineering 
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OTS  Prices:  HC  $2.00/MF  $0.75 

Lockheed  Aircraft  Corp.,  MartettJ.  Ga. 

COMBINED  EFFECTS  OF  SLEEP  J,OSS  AND 

TORf'SScE  ^"^^  SCHEDWLES  ON  CREW 

Rept.  for  Dec  62-Mar  64, 

jii^M^'p"^"^^^'  ^'  ^""  ChUe8||and  Thomas  J.  Hall. 

srsr^TD^M^r  "'''•  ^~^- "  t  •  "^-^  "^^^ 

Unclassified  report 

Leglbmty  of  this  document  Is  In  pali  unsatisfactory 
ReproAictlon  has  been  made  fnto  best  available  cojiy. 

f?S!^;  ^TT"'  "^^  '°"^  P^^onnel),  (*Conflnement 
K      ^^'  P«'^o""*nce  tests),  (*Alr  force  personnel, 
Perfoiroance  (Human)),  Confined  environments; 
Simulation,  Exercise,  Pilots,  Decision  making.  Targets. 

Subjects  were  organized  into  two  5^man  crews  who 
worked  altematlijg  shifts  on  a  schedule  of  4-hour9  on  duty 

h  ei'h  of ?h  ""i*""  ^~""  "-**'«'  conflnemenVperlod; 
In  each  of  the  other  two  studies,  sU  USAF  Pilots  were 

TS^Z      /,"u  '**'"  **^*  foUowlng  a  schedule  of  4-hour8 
^^nS^nf  **  ^'^°"?  °"-    '^^^  8^"P*  ^  ««=h  study  were 
conftoed  to  a  simulated  advanced-system  crew  compart- 
ment, while  on  duty  the  operators  were  tested  with  a 
w^^^M     ^^  performance  tasks,  two  of  which  required 
SS!1°"m  '^°'^  crewmembers  in  the  form  of  Exchanges 
^  Information,  cooperation,  and  temporal  coordination^ 
^ring  toe  middle  two  days  of  the  la-day  confinement 
period,  le,  on  days,  six  and  seven,  tke  crews  following  toe 

JlJuZ?^."""*  r**^  **"  '^^^^  ^'rt'-*  ^^  that 
resulted  in  each  man's  remaining  awake  for  a  44-hour 
period;  on  toe  same  days,  toe  cr«ws  following  toe  4-2 
schedule  were  assigned  extra  work  that  resulted  in  each 
man's  remaining  awake  for  a  40-houT  period.    The  date 
Show  that  performance  Is  generally  Inferior  on  toe  4-2 
schedule  as  compared  to  toe  4-4  schedule  and  toat  toe 
stress  of  a  period  of  sleep  loss  resulte  in  generally  greater 
performance  decremente  on  toe  4-2  than  on  toe  4-4 

^^^***  il*"*/"^  ^^^^"^^  *«  "°t  rooommended  if  emer- 
gency periods  involving  sleep  loss  can  be  expected  and  a 
high  level  of  performance  Is  a  critical  requirement.  (Autoor) 
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RAND  Corp.,  Sante  Monica,  Calif. 
SCIENTIFIC  AIDS  TO  DECISIONMAK  [JjG:   A 
PERSPECTIVE,  --^^H^w. 

by  F.  R.  CoUbohm.   31  Jan  57,  lip   FH1032 

Vnclassified  rqwrt 
Address  before  toe  General  Management  Conference, 
f^w»r  ^/^J^^""^  Association.  Los  Angeles.  Calif. 
LeglWUty  of  this  document  is  in  part  unsatisfactory 
R«n?roduction  has  been  made  from  best  avaUable  copy. 

Descriptors:  (♦Symposia,  Decision  making),  (♦Decision 
Sr^S',i!if' c*'".*"''*^  analysis).  Management  engineering. 
ProbaWUty.  Systems  engineering,  computers,  ^ 

Mathematical  models. 

Good  answers  to  hard  questions  requlle  weU-deslgned 
•nalysls.   A  weU-designed  analysis  b^ins  with  a  definition 
of  the  problem,  a  clarifying  of  U»e  objectives,  and  resulte 


S  tw^h^  ^7^^  the  problem  into  workable  components 
to  which  a  combination  of  boto  expert  Judgment  and  these 
new  mathematical  tools  can  be  broughi  tobear  TpiS^de 
a  sound  basis  for  intelligent  decisioTmaking. 
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Primate  Lab.,  Univ.  of  Wisconsin.  Madison, 
MEASUREMENT  OF  DETRIMENTAL  DRUG  EFFECTS 
ON  COMPLEX  BEHAVIOR  IN  ANIMALS. 
Annual  progress  rept  no.  3  (final),  1  Jan-31  Dec  63, 
by  V.  J.  Polidora  and  H.  F.  Harlow.    31  Dec  63.  9d 
Grant  DA  AMC18  108  59 A 

Unclassified  report 

Descriptors:  (♦Drugs,  Behavior),  (♦Behavior.  Drugs). 
(♦Learning.  Drugs),  Monkeys,  Tranquilizers,  Chlor- 
promazlne.  Barbiturates,  CNS  sttmulante.  Amphetamines. 
Training.  Conditioned  refiex.  Attention.  Visual  signals. 
Monitors.  *»"<"». 

3**L*,^'."*®*"''*  programs  (Sequential  Responses 
7!?',  J?*^"°®  '^®**'  ^"^  ^ATA)  have  passed  torough 
toltial  stages  of  vaUdaUon.   Experimental  resulte  a« 
described.    (Autoor) 
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Laboratory  of  Aviation  Psychology.  Ohio  State  Unlv 
Research  Foundation.  Columbus 
RESEARCH  ON  DISPLAY  VARIABLES. 
Final  r^t., 

by  William  C.  Howell  and  Jerry  D  Tate     Au<t  (u   «;o„ 
Contract  AF30  602  3066,  ProTiSl  ^      *  ^^ 

RADC  TDR64  266 

Unclassified  report 

SS^Jf"'  CDIsplay  systems.  Human  engineering) 
(*AppUed  psychology.  Display  systems),  (♦VtevrtM^* 

^Si^^eTHiS!^^^'"^*^^^'  Visu^rc^tion. 

Jo*^»!!»f°«°"^  experlmente  were  conducted  on  variables 
contributing  to  toe  accessIbiUty,  for  human  ,^^r7^ 
Information  in  large-scale  displays.   tS^uw!^  Ss™i 
a  tabular  or  spatial  display  containing  ShrelS^t^^ 
Irrelevant  evente  in  randomly  assSed^ltioM     a  w 
a  controued  period  of  inspection  he't^^^S' to^irt 
the  location  of  relevant  evente;  various  accOW^d         ' 
latency  scores  were  recorded.    Major  variabTs  onnt«r«-l 
Zft'  ?r'^Z'^  inspection,  amount  of  Sev^?  l^S^ 
vl^l  ^°'"'^**l°°-  '^^^^  °f  irrelevancy,  kind  of^rete^ 

ieSt  W.    ^^^  ^'^'^  ^°  '"^J^^  conclusiozSfSffib- 
Ject  increases  accessibility  through  oreanlzation   pTI 

peripheral  level,  of  relevSt  infoSatilfst^S  3  is- 
played  information  involves  two  distinct  procesfes--^« 
""^^f  'central  and  permanent,  toe  otW  mo^S^r^® 

SsSr^iu-Sr)"^"^"*^'- '"'  dispia^Sirrit 
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?^J^.^!T'^'^^'  ^"  Santa  Monica.  Calif. 
TECHNIQUES  FOR  RELATING  PERSONNEL  PERFORM 
ANCE  TO  SYSTEM  EFFECTIVENESS  CMTEWA^ 
hJY'^^'i'f^'^^O^THELrrERATURE. 
Dy  A.  J.  Holsman  and  A.  M.  Dalteh.   Seo  64   52n 
Contract  Nonr4314  00  ri!;.'      .«  . 

Unclassified  report 
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A  portion  of  the  original  document  contains  fine  detail 
which  may  make  reading  of  photocopy  difficult. 

Descriptors:  (♦Systems  engineering.  Performance 
(Human)),  (*Performance  (*Human),  Systems  engineering). 
Human  engineering,  Standards,  Effectiveness,  Personnel, 
Models  (Simulations),  Weapon  systems. 
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Training  Research  Lab.,  Univ.  of  Illinois,  Urbana. 

TRANSFER  EFFECTS  WITHIN  A  HIERARCHICAL 

LEARNING  TASK  AS  A  FUNCTION  OF  REVIEW  AND 

CORRECTION  ON  SUCCESSIVE  PARTS. 

Technical  rept.  no.  5, 

l?y  M.  David  Merrill.  Sep  64,  ISfip 

Contract  Nonr3985  04 

Unclassified  report 

Report  on  Research  on  Pre-Programed  Self-Instruction 
and  Self-Programed  Individualized  Education. 
Doctoral  thesis. 

Descriptors:  (*Learnlng.  Teaching  machines),  (*Teachlng 
machines.  Learning).  Education,  Retention,  Training, 
Transfer  of  training.  Students.  Feedback,  Correlation 
techniques.  Analysis  of  variance.  Control  sequences. 


A  common  assimiptlon  Is  that  learning  and  retention 
of  a  hlerarchlal  task  are  both  facilitated  by  mastering 
each  successive  part  before  proceeding  to  the  next  part. 
However,  research  conducted  on  the  teaching  of  a  complex 
imaginary  science  by  means  of  SOCRATES,  a  computer- 
based  teaching  machine,  contradicted  this  hypothesis.   R 
was  concluded  that  correction  on  lesson  frames  teaches 
cautious,  slow  responding  with  no  gain  in  accuracy  of 
response  and  that  in  a  hlerarchlal  task  in  which  subjects 
are  allowed  to  review  during  the  terminal  test,  an  attempt 
to  ensure  mastery  of  each  successive  part  before  pro- 
ceeding to  the  next  part  by  requiring  the  student  to  receive 
a  two-stage  review  and  correction  procedure  when  he 
makes  errors  does  not  facilitate  learning  or  retention. 
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RAND  Corp.,  Santa  Monica,  Calif. 
A  NOTE  ON  'EFFICIENT  ESTIMATION  AND  LOCAL 
IDENTinCATION  IN  LATENT  CLASS  ANALYSIS', 
by  Albert  Madansky.   24  Feb  58,  4p   P-1289 

Unclassified  report 

Descriptors:  (*P8ychometricB,  Factor  analysis). 
Statistical  analysis,  Errors,  Identification. 

Corrected  versions  of  information  functions  stated  by 
R.  B.  McHugb  in  his  work,  'Efficient  Estimation  and 
Local  Identification  in  Latent  Class  Analysis'  are 
presented. 
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Defense  Subsistence  and  Siqiply  Crater,  Chicago,  111. 

COMPRESSED  DEHYDRATED  SUBSISTENCE,  GREAT 

BRITAIN. 

Foreign  material  subsistence  test  rept., 

by  John  J.  McMullen.    27  Jul  59,  8|p 

DSSC  137  59 

Unclassified  report 


Descriptors:  (^Dehydrated  foods.  MiUtary  rations), 
(♦Military  rations.  Great  Brltaii]),  Freeze  drying. 
Vegetables,  Nutrition,  Storage,  Packaging,  Military 
requirements. 

Six  (6)  compressed  ddiydratad  suitistence  items  In 
tripUoate  were  provided  the  QuarOarmaster  Food  and 
Container  Institute  for  the  Armed  Forces  by  the  Ministry 
of  Agriculture.  Fisheries  and  Food  of  Great  Britain.   The 
Simplified  Food  Logistics  Program  of  the  QMF  and  CI  has 
been  directing  its  efforts  toward  military  subsistence  items 
which  are  varied,  palatable,  nutritious,  high  in  caloric  den- 
sity, economical  in  cube,  light  in  weight,  easily  and  quickly 
prepared,  stable  in  storage  under  varying  conditions  of 
time,  temperature  and  humidity,  and  packaged  in  fiexible 


packaging  materiaL   QMF  and  CI  efforts  have  been  directed 
toward  air  and  freeze-dried  products.    Aldiougrh  many  foods 
lose  much  of  their  bulk  on  dehydration,  many  of  them  have 
tte  same  or  nearly  the  same  cube  after  drying.   British 
research  and  development  has  paralleled  that  of  the  QMF 
and  d  but  has  gone  a  step  further  to  compress  their  dried 
foods.   With  the  exception  of  the  broad  beans,  unfamiliar 
to  the  U.  S.  diet,  and  the  rutabagas,  not  common  in  the 
general  U.  S.  diet,  the  items  could  be  incoiporated  into 
U.  S.  rations  with  fair  to  good  acceptability. 


AD-606  447  Dtv.    29,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

COMPARISON  OF  AMERICAN  ROTARY  ELECTRIC 

DESK  CALCULATORS, 

by  Fred  J.  Gruenberger.    15  Jul  57,  18p   P-1124 

Unclassified  report 

Descriptors:  (*Computers,  Office  equipment  and 
supplies),  (*Offlce  equipment  and  supplies,  Computers), 
Analysis,  Electric  motors.  Performance  (Engineering). 

The  current  comparable  models  of  the  Friden,  Marchant, 
and  Monroe  desk  calculators  are  contrasted  and  analyzed 
and  their  relative  advantages  and  disadvantages  are  listed. 
Attention  is  drawn  to  those  features  which  tend  to  make  the 
machines  non-Interchangeable.   The  survey  was  conducted 
with  the  cooperation  of  the  local  salesmen  of  the  three 
firms.  (Author) 
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30.  Research  and  Research 
Equipment 


AD-606  173  Div.    30,  18 

OTS  Prices:  HC  $1.00/MF  $0.50 

System  Development  Corp.,  Santa  Monica,  Calif. 
SYSTEM  SIMULATION:   A  CONCEPTUAL  APPROACH. 
Scientific  rept., 
by  R.  I.  Ribler.    17  Aug  64.  18p   SP-1673 

Unclassified  report 

Descriptors:  (^Programming  (Computers).  Data 
processing  systems),  (•Computers,  Simulation),  Systems 
engineering.  Operations  research.  Air  force  operations. 
Training,  Analysis,  Tests. 


AD-606  175  Div.    30 

OTS  Prices:  HC  $2.00/MF  $0.50 

System  Development  Corp.,  Santa  Monica,  Callt. 
PRELIMINARY  ANALYSES  OF  TIME-SHARED  COM- 
PUTER OPERATION. 
Scienttflc  rept., 

by  E.  G.  Coffman,  Jr.  and  B.  Krishnamoorthl. 
19  Aug  64,  36p   SP-1719 
Contract  SD-97 

Unclassified  report 

Descriptors:  (•Computers,  Scheduling),  (•Programming 
(Computers),  Operations  research).  Operation,  Analysis, 
Mathematical  models. 

Several  models  of  time-shared  computer  operation  were 
studied.   Along  with  this  ongoing  work,  statistics  were  also 
compiled  on  the  operation  of  the  Time-aaring  System  it- 
self.  It  is  the  purpose  of  the  paper  to  present  preliminary 
results  of  these  efforts  and  to  discuss  problems  of  de- 
signing scheduling  algorithms  for  time-shared  computer 
systems.   (Author) 


AD-606  177  Div.    30,  8,  18 

OTS  Prices:  HC  $1.00/MF  $0.50 

Navy  Electronics  Lab.,  San  Diego,  Calif. 
THE  USE  OF  A  GENERAL  PURPOSE  DIGITAL  COM- 
PUTER IN  A  DYNAMIC  CONTROL  SYSTEM. 
Research  and  development  rept.  for  26  Jun  61-28  Feb  62, 
by  W.  J.  Dejka  and  J.  B.  Slaughter.    7  Mar  62,  50p 
Proj.  SS192  001,  Tasks  2,  NEL  N4  13 
NEL  1103 

Unclassified  report 

Descriptors:  (•Control  systems.  Digital  systems), 
(•Digital  computers.  Control  systems).  Control,  Real  time. 
Dynamics,  Tests,  Programming  (Computers),  Mathemati- 
cal models,  Integral  transforms,  Simidation,  Analog 
computers. 

A  study  was  made  to  develop  a  hi^  order  of  professional 
competence  in  the  field  of  sampled-data  control  systems  em- 
ploying general-purpose  digital  computers.   Digital  compu- 
ter programs  were  derived  based  on  analytical  studies  per- 
formed using  z-transforros  and  z-plane  root  loci  to  produce 
specified  responses  of  a  plant  to  standard  step  and  ramp 
function  test  inputs.   Tests  were  conducted  that  verified  the 
fundamental  theory  of  sampled-data  control  techniques. 
Plans  for  future  work  are  outlined.    (Author) 


AD-606  199 
OTS  Prices: 


Div.    30 
HC  $1.00/MF  $0.50 


RAND  Corp.,  SanU  Monica.  Calif. 
INTRODUCTION  TO  ELECTRONIC  COMPUTERS. 
CHAPTER  9,  SCALING, 
by  F.  J.  Gruenberger  and  D.  D.  McCracke. 
Jan  62.  14p   P-2518 

Unclassified  report 

Descriptors:   (•Computers.  Textbooks).  Mathematics. 
Digital  computers.  Compilers,  Control  sequences,  Data 
storage  systems.  Operation,  Numbers. 

Scaling,  the  method  of  keeping  track  of  decimal  points  in 
computer  arithmetical  operations,  is  introduced.    Locating 
decimal  points  by  proper  Instructions  is  discussed. 


AD-606  241  Div.    30,  9,  12 

OTS  Prices:  HC  $4.00/MF  $0.75 

Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 

HKJH  MACH  NUMBER  AND  MATERIALS  RESEARCH 

PROGRAM. 

Semi-annual  rept.  for  1  Jan-30  Jun  59, 

by  J.  A.  Laurmann.    30  Jun  59.  102p 

STL/TR-59-0000-00708 

Contract  AF04  647  309 

Unclassified  report 

Descriptors:  (•Hyersonic  wind  tunnels,  Sbock 
(Mechanics)).  Design,  Enthalpy,  Gas  flow.  Density. 
Reentry  vehicles.  Test  faciUties,  Electric  arcs.  Sbock 
tubes.  Hypersonic  nozzles.  Plasma  Jets,  Diaphragms 
(Mechanics),  Ins£rumentation,  Velocity,  Electrodes. 
Heat  transfer.  Boundary  layer.  Calibration. 

During  the  period  1  January  1959  to  30  June  1959.  the 
development  and  testing  of  equipment  was  continued.    A 
double  diaphragm  system  was  developed  for  the  hypersonic 
shock  tunnel.    Experiments  with  the  arc-heated  driver 
were  continued  to  obtain  Information  concerning  driver 
temperatures  and  pressures.    Are  tunnel  tests  were 
continued.   Primary  emphasis  was  placed  on  the  develop- 
ment of  flow  calibration  techniques.   The  design  of  a  Urge- 
scale  arc  unit  (1.5  megawatts)  was  completed.  (Author) 


AD-606  252 
OTS  Prices: 


Div.    30.  8.  25 
HC  $1.00/MF  $0.50 


Lincoln  Lab..  Mass.  Inst,  of  Tech..  Lexington. 
DIVISION  2.   SYSTEMS. 

Quarterly  progress  rept.  for  1  Nov  62-31  Jan  63. 
by  C.  R.  Wleser  and  S.  H.  Dodd,    15  Feb  63.  17p 
Contract  AF19  628  500 

Unclassified  report 

Descriptors:  (•Data  processing  systems.  Design),  (•Com- 
munication theory.  Electronics),  (•Optics,  Scientific  re- 
search). Radar  range  computers.  Programming  languages. 
Digital  systems.  Demodulation,  Lasers,  Fluorescence, 
Infrared  research.  Models  (Simulations).  Crystals,  Theory. 

This  progress  report  covers  the  fields  of  Systems 
Analysis.  Communications,  and  Optics  and  Infrared  re- 
search.  Included  are  articles  on  digital  system  design, 
estimation  and  control,  data  processing  and  systems  design, 
modulation  and  detection  theory,  channel  characterization, 
ruby  laser  research,  fluorescence  of  excited  neodymium 
glass,  and  irradiation  effects  in  aiy^^Hn^  earth  fiuorides. 
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AD-606  260  Div.   30 

OTS  Prices:  HC  11.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

RELL\BILITY  AND  THE  COMPUTER, 

by  WiUis  H.  Ware.   20  Feb  57,  20p   P-1008 

Unclassified  report 

Paper  presented  before  the  Westem  Joint  Computer 
Cooference,  Los  Angeles,  Calit     [ 

Descriptors:  (•Computers.  ReliaUllty  (Electronics)), 
Analog  systems.  Digital  oomputetv.  Circuits,  Feedback. 

The  meaning  of  reliability  in  a  computing  system  is  ex- 
amined, and  the  contrast  between  ualog  and  digital  sys- 
tems in  this  respect  is  discussed.   The  paper  reviews  a 
few  salient  aspects  of  the  computer  reliabUlty  problem, 
and  contributes  perhaps  a  new  viewpoint  to  some  parts 
at  the  reliabUlty  question.  (Author) 


AD-606  295  Div.    30.  26 

OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Coip..  SanU  Monica.  Calif. 

WHAT  IS  A  SYSTEM, 

by  Malcolm  W.  Hoag.   5  Mar  57.  6^i  P-1035 

Unclassified  report 

Descriptors:  (•Systems  engineering.  Theory), 
(•OperaUons  research.  Decision  making).  (•Decision 
making.  Operations  research).  Systems  engineering. 
Management  engineering.  Analysis,  We^xw  systems. 

The  operation  or  system  that  is  relevant  depends  upon 
the  problem  posed  for  analysis.    An  'operation'  or  'system' 
is  a  set  of  interrelated  acttons  about  which  policy  decisions 
must  be  made.    This  research  seeks  to  find  a  good  basis 
for  decisions,  using  whatever  scieottfic  tools  are 
appropriate. 


AD-606  341 
OTS  Prices: 


Div.   30.  18.  23 
HC  $5.00/MF  $1.00 


American  Inst,  for  Hesearoh,  Pittalur^  Pa. 
OPERATIONAL  SPECIFICATION  FOR  COMPUTER- 
DIRECTED  INSTRUCTION  IN  THE  OPERATIONAL 
TRAINING  CAPABILITY  QUERY  L.ANGUAGE  FOR 
SYSTEM  473L,  U.  S.  AIR  FORCE  HEADQUARTERS, 
tay  David  P.  Yens  and  Harris  H.  SbetteL  Jun  64,  15C^ 
Cootraot  AF19  628  2935,  Pro],  7682,  Task  768204 
ESD  TDR64  511  j 

'  Unclassified  report 

Legibility  of  this  document  is  in  paH  unsatisfactory. 
Reproduction  has  been  made  from  iMst  available  copy. 

Descriptors:  (•Command  and  Control  systems.  Air  Force), 
(•Teaching  machines.  Instruction  manuals).  (•Program- 
ming (Conqxiters).  Teaching  machines).  (•Con^Hiters. 
Teaching  machines).  Programming  languages.  Training. 
Training  devices.  Performance  teets.  Operation. 
Air  force  personnel.  Computer  personnel.  Specifications, 
Simulation.  Diq>lay  systems.  Data  processing  systems. 

This  specification  describes  the  prelected  Query 
Language  Computer-Directed  Instruction  program  which 
permits  active  onconsole  training  of  personnel  in  the 
writing  and  processing  of  OTC  Query  Language  statements 
in  System  473L.   The  files,  programs,  and  processes  of 
the  program  and  a  sample  computer-trainee  Interaction 
are  detailed.  General  flow  charts  for  a  possible  computer 
program  implementing  the  specifications  are  provided, 
designed  for  the  IBM  1401  or  1410  computer.   (Author) 


AD-606  349 
OTS  Prices: 


Div.   30 
HC  $2.00/MF  $0.50 


Thompson  Ramo  Wooldridge.  Inc..  Los  Angeles.  Calif. 
SOME  RECENT  DEVELOPMENTS  IN  DIGITAL 
CONTROL  SYSTEMS. 
by  E.  M.  Grabbe.    1957.  30p 

Unclassified  report 

Presented  at  the  Instrumentation  and  Control  in  the 
Process  Industries  Conference  sponsored  by  Armour 
Research  Foundation  of  Illinois  Institute  of  Technology. 
7  Feb  57.    Legibility  of  this  document  is  In  part  unsatis- 
factory. R^roduction  has  been  made  from  best  available 
copy. 

Descriptors:  (•Digital  computers.  Control  systems). 
Digital  systems.  Data  processing  systems.  Analog- 
digital  computers.  Computer  storage  devices. 
Input-output  devices.  Management  engineering. 


AD-606  388  Div.    30,  2,  4.  5,  14,  17,  25 

OTS  Prices:  HC  $3.00/MF  $0.50 

Naval  Research  Lab.,  Washington,  D.  C. 
REPORT  OF  NRL  PROGRESS, 
Jun  57,  52p 
PB  131  097 

Unclassified  report 

Also  available  on  subecrlptlon  $10.00/yr. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  ('Plasma  medium.  High-temperature 
research),  (♦Nuclear  physics  laboratories, 
Calibration),  (*Nuclear  reactors.  Critical  assemblies). 
Helicopters,  Astronomy,  Astrophysics,  Chemistry, 
Mechanics,  Metallurgy,  Ceramic  materials. 
Nuclear  physics.  Atoms,  Solid  state  physics. 
Radio  conununicatlon  systems. 

Conqilete  papers:  High-temperature  plasmas;  The  NRL 
Radiation  Calibration  Laboratory:  and  Calculation  of  the 
critical  mass  of  the  NRL  reactor.   Summaries  are  given 
of  research  in  the  following  fields:  astronomy  and 
astrophysics,  chemistry,  mechanics,  metallurgy  and 
ceramics,  nuclear  and  atomic  physics,  radio,  and  solid- 
state  physics. 


AD-606  397  Div.    30 

OTS  Prices:  HO  $4.00/MF  $1.00 

Air  Force  Missile  Development  Center,  HoUoman  AFB. 
N.  Mex. 

DATA  REDUCTION  REPORT  OF  SPACE-TIME  SLED 

DATA, 

by  Robert  G.  Tantzen.    20  Jan  60,  129p 

ProJ.  107A2 

AFMDC  Mlsc60  13 

Unclassified  report 

Descriptors:  (*R6cket-propelled  sleds,  Statistical  data). 
Tables.  Time,  Velocity,  Acceleration,  Least  squares 
methods. 

The  paper  is  the  data  reduction  of  the  space-time  system 
for  a  particular  sled  run  on  the  HoUoman  Track,   tt  contains 
a  listing  of  the  recorded  times  the  sled  passed  Interrupters 
placed  at  13-foot  Intervals  along  the  track.   These  raw 
times  are  smoothed  by  a  least  squares  process.  Velocities 
and  accelerations  are  computed  and  listed  at  13-foot 
Intervals.   Explanations  of  computation  procedures  and 
confidence  limits  are  given.   Graphs  of  velocity  and 
acceleration  are  Included.    (Author) 
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AD-606  404  Div.   30,  8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Naval  Research  Lab..  Washington,  D.  C. 

TEMPERATURE  COMPENSATION  AND  IMPROVEMENT 

OF  THE  NRL  THERMISTOR-BRIDGE  GAS  LEAK 

DETECTOR, 

by  P.  T.  Stine  and  R.  E.  Koncen.    13  Aug  64,  58p 

Pro].  SP69422 

NRL  6132 

Unclassified  report 

Descriptors:  (*Gas  detectors.  Design).  Gas  leaks. 
Determination,  Thermal  conductivity.  Thermistors, 
Electric  bridges.  Sensitivity,  Performance 
(Engineering). 

The  NRL  thermistor-bridge  gas  leak  detector  is  a 
portable  electronic  device  having  wide  utility  for  the  loca- 
tion of  leaks  from  pressurized  systems  containing  gas  or 
gases  having  a  thermal  conductivity  different  from  that  of 
the  ambient  air.   The  effects  of  ambient  temperature  vari- 
ations upon  its  sensitivity  are  discussed,  and  simple  design 
modifications  are  prescribed  to  provide  effective  tempera- 
ture compensation  and  a  significant  improvement  in 
sensitivity.   The  recommended  design  modifications  are 
expected  to  greatly  enhance  its  performance  capabilities 
for  applications  at  lowered  temperatures  such  as  may  be 
encountered  aboard  surface  ships  and  at  shore 
establishments. .  (Author) 


AD-606  411  Div.    30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

INTRODUCTION  TO  ELECTRONIC  COMPUTERS:    AP- 
PENDIX 2:   DIVISION^ 

by  F.  J.  Gruenberger  and  D.  D.  McCracken.    Feb  62, 
lOp   P-2530 

Unclassified  report 

Descriptors:  (*Computer8,  Textbooks),  Mathematics, 
Numbers,  Compilers,  Computer  logic,  Digital  computers. 
Programming  (Computers),  Operation. 

The  construction  and  operatlou  of  a  computer  subroutine 
for  the  purpose  of  division  is  presented. 


AD-606  456  Div.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

A  COMMENTARY  ON  FIRE  RESEARCH,  BASED  ON  THE 

MASS  FIRE  STUDY  GROUP  CONFERENCE,  THE 

UNIVERSITY  OF  CALIFORNIA  AT  LOS  ANGELES 

(MAY  26-28,  1957), 

by  James  C.  DeHaven.   24  Jul  57.  ISp   P-1140RC 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Flre  safety.  Symposia),  Fires, 
Chemical  properties.  Physical  properties. 

A  commentary  on  the  Conference  suggesting  research 
which  might  usefully  be  undertaken  based  on  the  descrip- 
tion and  discussion  of  hostile  fires  presented  by  the 
practical  fire  fibsters. 


AD-606  460  Div.    30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

DKSITAL  COMPUTER  PROGRAMMING:  A  BOOK  REVIEW 

by  Charles  L.  Baker.   5  Aug  57,  19p   P-1145 

Unclassified  report 

A  review  of  the  book  Digital  Computer  Programming,  pub. 
by  D.  D.  McCracken,  Wiley  and  Sons,  New  York,  1957. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Programming  (Computers),  Digital  com- 
puters), (♦Digital  computers,  Programming  (Computers)), 
Textbooks,  Reviews,  Mathematics,  Compilers,  Input- 
output  devices.  Programmers,  Operation 

A  book  review  is  presented  which  covers  the  book  chapter 
by  chapter  and,  in  general,  points  up  some  of  the  short 
comings  from  the  point  of  view  of  a  neophyte  in  coding.   A 
few  remarks  on  the  general  philosophy  of  the  book,  which 
is  described  as  an  excellent  introduction  to  the  problems 
of  coding  for  a  high  speed  stored  program  computer,  are 
presented.  . 


AD-606  509  Div.    30,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
THE  COMBINATION  OF  ALTERNATIVE  RESEARCH 
TECHNIQUES  IN  L08ITICS  SYSTEMS  ANALYSIS, 
by  Murray  A.  Gelsler  and  Wilbur  A.  Steger.    Nov  62, 
24p   P-2660 

Unclassified  report 

Prepared  for  presentation  at  the  Annual  Meeting  of  the 
American  Association  for  the  Advancement  of  Science, 
Philadelphia.  Pa.,  26-31  Dec  62. 

Descriptors:  (•Symposia,  Operations  research).  (•Manage- 
ment engineering.  Inventory  control),  ('Inventory  control. 
Systems  engineering),  Simulation,  Costs.  Inventory  analysis. 
Decision  making.  Game  theory.  Data  processing  systems. 
Logistics. 

The  purpose  of  this  paper  is  to  examine  the  nature  of  sys- 
tems analysis,  and  past  experiences  with  it,  to  help  develop 
a  strategy  for  selecting  appropriate  techniques.   To  facilitate 
the  development  of  this  strategy,  several  categorizations  are 
developed:    (1)  of  the  characteristics  of  the  kinds  of  systems 
studied  by  systems  analysts;  (2)  of  the  many  purposes  of 
systems  analysis;  and  (3)  of  the  attributes  of  many  systems 
analysis  techniques.   Then  the  simulation  category  is  ex- 
amined further  with  a  more  detailed  breakdown  presented  on 
the  spectrum  of  simulation  techniques.    Finally,  an  illustra- 
tion is  given  of  the  way  in  which  the  various  systems  analy- 
sis techniques  have  been  used  to  evolve  a  greater  under- 
standing of  suK)ly  and  inventory  policies  and  systems. 


AD-606  527  Div.    30,  15 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

STATISTICAL  DECISION  THEORY  AS  A  GUIDE  TO 

INFORMATION  PROCESSING, 

by  Harvey  M.  Wagner.    26  Aug  57,  30p    P-1160 

Unclassified  report 
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Prepared  In  cooperation  with  Stanford  Univ.  and  pre- 
sented at  the  Data  Processing  and  Management  Information 
Conference,  Mass.  Inst,  of  Tech.,  15-19  Jul  57. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  beet  available  copy. 

Descriptors:  (*Symposla,  Data  prooesslng  systems), 
(•Decision  theory.  Data  processing  systems),  Probability, 
Costs,  Statistical  analysis.  Decision  making.  Economics, 
Game  theory,  Equations,  Sampling,  Experlnoental  data, 
Mathematical  prediction.  Dynamic  programming. 

The  advance  which  decision  theory  makes  over  previous 
methods  in  mathematical  statistics  is  that  the  economic 
consequences  of  an  action  are  explicitly  taken  into  account. 
In  other  words,  the  theory  goes  beyoad  statements  about 
probabilities  of  making  various  errort,  and  Incorporates 
both  the  relative  losses  from  such  errors  as  well  as  the 
costs  of  processing  Information  in  order  to  reduce  the 
likelihood  of  mistakes.   One  important  consequence  claimed 
by  decision  theorists  is  that  by  such  analysis  it  is  possible 
to  unify  various  subfields  in  statistics  into  a  single  con- 
ceptual framework. 


AD-606  549  Div.    30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Air  Force  Missile  Development  Cent^,  Holloman 

AFB,  N.  Mex. 

VIBRATION  ANALYSIS  N5B  SLED  Klffi  NO.  128-H 

ON  28  OCTOBER  1959, 

by  Coslmo  D.  Abbate.   Nov  59,  43p 

Unclassified  report 

A  portion  of  tlie  original  document  contains  fine 
detail  which  may  make  reading  of  photocopy  difficult. 

Descriptors:  (♦Rocket-propelled  sl«4s.  Vibration),  Ex- 
perimental data.  Tables. 

Power  spectral  density  tables  are  giv«n  for  vibrations 
measured  in  the  X-,  Y-.  and  Z-axes  ^f  the  platform  and 
sled  attach  points. 


AD-«06  554  Div.    30,  10.  27 

OTS  Prices:  HC  $2.00/MF  $0.50 


Naval  Ordnance  Test  Station,  China  haise,  Calif. 

SAFETY  REGULATIONS  FOR  SNORT  LIQUID- PROPELLED 

SLEDS, 

by  James  P.  Judln.    1  Jul  57,  26p 

I  ynclasslfled  report 


sIckIb,  : 


Descriptors:  (♦Rocket-propelled  slckb.  Safety),  Rocket 
motors  (Liquid  propellant).  Jet  engine  fuels.  Liquid  rocket 
fuels.  Liquid  rocket  oxidizers,  Nltrto  acid.  Handling,  Fire 
safety.  Protective  clothing.  Launching,  Abort. 

The  safety  rules  and  regulations  set  Horth  In  the  nuumal 
prescribe  methods  and  practices  for  insuring  continuity  of 
production,  safeguarding  personnel,  and  preventing  property 
damage.   The  mandatory  requirements  and  advisory  pro- 
visions set  forth  apply  to  the  Supersonic  Track  Division 
and  the  snort  facility,  where  the  Test  Department  Is  charged 
with  the  responsibility  for  safety.  (Ai^thor) 
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methods.  Instrumentation,  Mathematical  models. 
Measurement. 

Dlsciission  and  results  of  the  two  main  considerations  com- 
prising the  intermediate  (Phase  II)  effort  are  presented: 
(1)  fabrication  and  test  of  the  component  parts  of  the  system 
prior  to  their  inclusion  in  the  system;  and  (2)  assembly  and 
test  of  the  complete  measurement  system  prior  to  Its  de- 
livery to  EAFB.   Specific  results  of  these  s^arate  but  re- 
lated program  efforts  are.  respectively:  (1)  source  inspec- 
tions and  tests,  where  needed,  to  determine  compliance  with 
Rocketdyne  drawings  and  specifications,  and  (2)  alignment 
measurements  and  detailed  tests  to  determine  that  the  over- 
all system  performance  conformed  to  the  contractual  require- 
ment of  0.1%  accuracy.  (Author) 
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A  detailed  description  is  given  of  the  design  of  the  SOLOMON 
Computer.    The  introduction  provides  a  general  description 
of  SOLOMON  and  its  various  components.    Subsequent  dis- 
cussions describe  in  more  detail  each  functional  unit  In  the 
system  (i.e.,  The  PE  Network,  The  Network  Control  Unit 
(NCU).  etc),  and  their  subunlts  (i.e.,  Adders,  Decoding,  Net- 
work, etc).    A  detailed  description  of  each  operation  and  its 
timing  is  provided.    A  circuit  diagram  of  all  logical  elements 
to  be  employed  in  the  system  is  provided.    (Author) 
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The  ftmctional  capabilities  of  SOLOMON  are  described 
from  a  programmers  point  of  view.  General  programming 
information  along  with  a  functional  description  of  each  unit 
and  a  detail  description  of  each  available  Instruction  is 
provided.    The  instruction  list  includes  the  PE  Network 
Instructions,  the  Network  Control  Unit,  Uhit  Control 
Instruction,  the  Networit  Control  Unit  Arithmetic 
Instruction,  and  the  Input-Ou^t  Instruction.  (Author) 
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systems.  Analysis),  Cybernetics,  Artlflclal  intelligence, 
Computer  logic.  Nonlinear  systems.  Combat  noise, 
Acoustic  detectors.  Simulation,  Transportation,  Pattern 
recognition,  Photointerpretation,  Hydrodynamics, 
Diffusion,  Inventory  control.  Communication  systems, 
Weather  forecasting. 

The  volume  presents  the  study  of  the  applicability  of  the 
SOLOMON  Parallel  Network  computer  system  to  ten  varied 
problem  areas.   The  report,  where  possible,  contrasts  the 
running  time  of  SOLCMHON  with  the  running  time  of  a  com- 
monly-used conventionally-organized  computer  in  the 
solution  of  each  problem.   The  conclusions  drawn  indicate 
that  the  SOLOMON  system  offers  speed  advantages  of  from 
one  to  three  orders  of  magnitude  in  these  major  data  proc- 
essing problem  areas.   (Author) 
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The  increasing  requirement  for  very  large  files  in 
digital  computer  systems  has  lead  to  the  identification 
of  several  important  characteristics  of  these  files,  and 
to  the  development  of  files  which  exhibit  these  character- 
istics la  varying  degrees.   As  a  result,  a  new  situation 
has  been  created  wherein  a  detailed  study  cf  these  char- 
acteristics will  now  be  necessary  in  some  applications 
to  determine  the  particular  file  most  suitable  for  the 
problem  or  problems  to  be  dealt  with. 
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To  help  reduce  the  dlfilcultles  between  invention  and 
implemenUtion,  RAND  has  estabUshed  a  Logistics  Systems 
Laboratory  with  Air  Force  support.   This  laboratory  is 
Intended  to  test  and  develop  improved  logistics  policies 
by  providing  realistic  envlronmenta  in  which  Oiese  new 
concepts  must  function.   Such  e^qjerlmeoto  are  Intended 
to  provide  information  on  the  data  flow  systems,  organi- 
zational changes,  and  other  system  effecte  that  would  be 
required  to  use  the  proposed  policy.   In  this  way.  It  Is 
hoped  that  the  ImplemenUtion  of  such  proposals  can  be 
accelerated.   In  this  paper,  some  of  the  early  work  of  the 
Logistics  Systems  Laboratory  Is  presented.   A  slmulatlOD 
of  an  Air  Force  logistics  system  is  described.   This 
system  is  concerned  wlQi  providing  spare  parts  to  several 
bases  at  which  aircraft  are  flown  and  maintained.   This 
first  exercise  of  the  laboratory  was  intended  primarily  to 
give  information  about  tite  problems  of  laboratory 
simulation. 
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The  use  of  operations  research  in  electronics  is  explored. 
The  history  and  techniques  of  operations  research  are 
presented. 
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The  SHARE  709  system  pennlto  the  programmer  to 
conununlcato  with  the  machine  and  with  itself  entirely  in  a 
symbolic  language.   The  compUer  specificattons  including 
instructton  format,  pseudo  operations,  program  library,  and 
system  and  programmer-macro  operation  generators  are 
described.   The  methods  for  handling  symbolic  Input/output, 
symbolic  debugging,  and  symbolic  modlflcation  of  a  com- 
piled program  are  discussed.   (AuOioi) 
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Recent  research  Into  *ifg*f'}  computet  programs  for 
discovering  proofs  to  theorems  In  symbolic  logic  and 
playing  chess  has  shown  the  desirability  of  languages 
better  adapted  to  the  requirements  of  such  non-mmierlc 
programming  tasks  than  are  present  day  machine  languages. 
A  command  structure  which  allows  more  indirectness  in 
programming  and  requires  less  knowledge  of  the  location 
and  form  of  the  data  is  described,   (fyitiwr) 
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THE  RESEARCHER  AND  THE  MANAGER:   A  DIALECTIC 

OF  IMPLEMENTATION, 
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making. 

The  purpose  of  this  paper  is  to  revlcNr  various  opinions 
and  differences  of  opinion  which  have  been  expressed  oon- 
oemlng  that  aspect  of  research  referred  to  as  'implemen- 
tation'. The  term  'implementation'  is  used  to  refer  to  the 
manner  in  which  the  resulte  of  scientific  effort  may  come 
to  be  used  by  the  manager.   The  'problem  of  in^ilementa- 
tion'  is  the  problem  cf  determining  what  activities  of  the 
scientist  and  the  manager  are  most  qfipropriato  to  bring 
about  an  effective  relationship  between  the  two.  The  ex- 
amination of  what  operations  researabers  and  social  sd- 
entlsto  have  had  to  say  about  the  relationship  between 
manager  and  scientist  has  yielded  four  rather  distinct 
Ideas.  We  call  these  four  concepte  the  separate-function 
position,  the  communication  position,  the  persuasion  posi- 
tion, and  the  mutual  understanding  position. 
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The  design  of  a  general-purpose  digital  computer  that 
performs  arithmetic  operations  in  the  residue  number  sys- 
tem is  described.   The  residue  number  system  provides  a 
solution  to  a  prime  problem  In  the  design  of  an  arithmetic 
unit,  obtaining  a  fast  multiply  operation  at  a  reasonable 
cost.   In  the  implemented  design,  the  execution  times  of 
addition,  subtraction  and  multiplication  are  the  same.   The 
arithmetic  unit  is  implemented  with  transistor  logic  circulte 
based  on  ttie  use  of  directly  coupled  complementary  transis- 
tora  and  contains  about  1500  translstora  for  three  reglstera, 
the  decodere,  matrices,  encodera  and  special  control  cir- 
culte.  The  equivalent  word  length  of  the  arithmetic  unit  is 
slightly  in  excess  of  fifteen  binary  diglte.  (AuOwr) 
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This  research  Is  concerned  with  the  development  of 
computer -oriented  procedures  for  the  design  of  sampled- 
data  control  systems.   Two  general  areas  of  this  problem 
are  caisldered:  the  synthesis  of  optimal  controllers 
having  low  dynamical  order,  and  the  design  of  adaptive 
control  systems.   The  performance  of  the  system  Is 
evaluated  In  terms  of  a  quantitative  performance  criterion. 
Two  new  performance  criteria  are  deyelaped;  the  mean- 
quadratic-error  criterion  and  the  average  rate-of-decay 
criterion.   Since  the  primary  requirement  of  a  dynamical 
system  is  stability,  these  criteria  are  examined  In  terms 
of  the  theorems  from  Liapunov's  direct  method  of  stability 
analysis.   The  analysis  of  the  rate  criterion  may  be  applied 
to  nonlinear  as  well  as  linear  systems.   Included  in  the 
discussion  are  illustrations  on  how  some  of  the  qualitative 
performance  criteria,  such  as  'good'  transient  response, 
may  be  satisfied  through  proper  selection  of  the  mathe- 
matical performance  criterion.   The  optimization  procedures 
are  based  upon  the.  concept  of  performance  feedback  In 
which  the  evaluated  performance  of  the  system  ts  used 
directly  in  the  adjustment  at  the  system  parameters. 
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Precracked  Charpy  test  specimens  were  prepared  from 
three  consumable  electrode  melted  high  strength  sheet 
alloys,  AISI  4340,  Ladish  D6AC  and  Unlmach  H.   These     , 
specimens  were  subjected  to  various  austenitizlng  and 
tempering  conditions  and  tested  at  78F  and  -40F. 
Fracture  toug^ess  of  these  steels,  as  determined  by  this 
method,  was  compared  at  various  strength  levels. 
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An  apparatus  wiiich  automatically  measures  and  records 
anodic  and  cathodic  polarization  curves  on  seml- 
logarlthmic  coordinate  paper  is  described.    Conventional 
and  potentlostatlc  measurements  can  be  performed  at 
potential  sweep  rates  between  0.02  and  900  volts/hour 
reproducible  within  *  1%.   (Author) 
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This  paper  describes  a  system  for  measuring  the  size 
and  concentration  of  free  air  bubble  nuclei  In  the  limited 
ranges  of  size  and  concentration  thought  to  exist  in  a 
water  tunnel.   The  system  is  based  on  measuring  the 
amplitude  attenuation  of  an  acoustic  pulse  of  sound  as  it 
Is  propagated  across  a  water  tunnel  test  section.    An 
arbitrary  method  is  proposed  for  converting  the 
measured  sound  attenuation  into  size  and  concentration  of 
air  bubbles.   (Author) 
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The  generator,  a  device  which  can  be  designed  to  create 
computer  instructions  or  routines  and  execute  them,  is 
introduced.   Characteristics  of  magnetic  tape  as  a  storage 
device  for  these  Instructions  are  discussed  and  a  sample 
problem  is  presented. 
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PROGRAMMING  LANGUAGE  SELECTION  FOR  COM- 
MAND AND  CONTROL  APPLICATIONS, 
by  J.  P.  Haverty.  Sep  64.  30p 
P-2967 

Unclassified  report 

Prepared  for  presentation  at  the  Symposium  on  Com- 
puter Programming  for  Military  Systems,  sponsored  by 
SHAPE  Technical  Centre.  Hague,  Netherlancto,  28  Sep- 
2  Oct  64. 

Descriptors:  (♦Programming  languages.  Command  and 
control  systems),  (*Command  and  control  systems. 
Programming  languages),  Progranuning  (Computers), 
Compilers,  Effectiveness,  Standardization,  Systems 
engineering. 

The  paper  discusses  the  major  considerations  involved 
in  selecting  a  programming  language  for  command  and 
control  applications.    These  considerations  are  divided 
Into  two  major  categories:    (a)  System  considerations, 
(b)  Language  and  compiler  requirements.    Following  this 
discussion,  the  difficulties  of  programming  language 
selection  are  Illustrated  by  citing  recent  American  work 
In  measuring  programming  language  effectiveness.   Some 
conclusions  are  drawn.    Finally.  Important  considerations 
in  standardization  are  mentlcmed.    (Author) 
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Legibility  of  this  document  is  in  part  unsatisfactory. 
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Descriptors:  (♦Nuclear  physics  laboratories.  Design), 
(♦Algae,  Growth),  Reactor  materials,  Radiation  damage. 
Pressure,  Oxygen,  Chemistry,  Mechanics,  Metallurgy, 
Ceramic  materials.  Optics,  Radio  communication  systems, 
Solid  state  physics. 


Complete  papers:   The  NRL  high  isvel  radiation  labora- 
tory; and  Pressure  as  a  factor  in  algae  growth.   Summaries 
are  given  of  research  In  the  foUowlng  fields:  chemistry, 
mechanics.  metaUurgy  and  ceramics,  optics,  radio,  and 
solid  state  physics. 
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STUDY  OF  ELECTRONIC  EQUIPiteNT  UFE 

PREDICTION. 
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by  A.  T.  Kneale,  L.  R.  Corbett,  and  I.  Ray.   31  Jul  60,     31p 

Contract  DA36  0398c78952  Unclassified  report 

Descriptors:  (♦Electronic  equipment.  Life  expectancjr). 
(♦Instrumentotion.  Feasibility  studies).  Reliability 
(Electronics),  Performance  (Engineering),  Probability, 
Statistical  analysis.  Tensor  analysis,  Matrix  algebra. 
Design,  Models  (Simulations). 

The  purpose  of  this  study  Is  to  determine  the  feasibility 
of  providing  instrumentation  capable  of  deriving  a  quanti- 
tative expression  for  the  rate  of  degradation  of  perform- 
ance of  electronic  equipment.   The  rate  of  degradation  is  to 
be  measured  directly  on  an  Individual  electronic  equip- 
ment and  expressed  in  terms  of  operating-tlme-remalning 
until  failure.   The  major  work  accomplished  during  the 
quarter  was:  Development  and  illustration  of  the  tensor 
concept  and  the  analytical  model,  with  particular  regard  to 
their  use  preliminary  to  computer  programing;  further  re- 
finement of  the  functional  design  of  the  prediction  system; 
and,  continued  circuit  analysis  of  the  AN/PRC-9  equipment 
to  confirm  the  ^proach  used  to  determine  the  least 
number  of  meas\irable  parameters  required  for  prediction 
on  this  radio  set. 


137 


Division  31  •  SHIPS  AND  {MARINE  EQUIPMENT 


31.  Ships  and  Marine  Equipment 


AD-606  195  Dlv.    31 

OTS  Prices:  HC  $3.00/ltIF  $0.50 
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EXTREME  VALUE  ANALYSIS  OF  SHIP  VIBRATION, 
by  Virgil  S.  Hardy.   Aug  64.  5^ 
DTMB1884 

Unclassified  report 

A  portion  of  tixe  original  doc«uneat  contains  fine  detail 
which  may  make  reading  of  photocopy  difOcult. 

Descriptors:  (^Submarine  hulls.  Vibration),  Tolerances 
(Mechanics),  Ship  hulls.  Ships,  Submarines.  Statistical 
processes.  Statistical  functions.  Probability,  Mathe- 
matical analysis. 

This  report  presents  a  statistical  method  for  establishing 
tolerance  limits  (vibration  levels)  for  ship  vibration.    The 
method  is  distribution  free.    That  is.  the  distribution  is  not 
required.   The  only  requirements  are.  random  data  and  a 
continuous  frequency  function.    Theory  is  presented  which 
establishes  a  distribution  function  that  gives  the  probabil- 
ity that  a  proportion,  such  as  95  percent  or  noore.  of  the 
population  will  be  included  between  the  extreme  values  of 
the  sample.   The  theory  is  used  in  this  analysis  to  deter- 
mine limits  for  samples  of  longitudinal  vibration  recorded 
at  the  stem  of  a  submarine  for  conditions  existing  during 
straight-course,  steady-speed  runs.    The  runs  were  made 
at  different  shaft  rpm.  and  one  sample  was  taken  of  the 
vibration  during  each  run.   The  samples  were  assumed  to 
have  come  from  different  populations.    Probability  limits 
are  plotted  for  the  95-percent  fraction  of  each  population 
represented  by  the  samples.   These  limits  are  compared 
with  corresponding  limits  established  by  normal  theory. 
(Author) 
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Institute  of  Engineering  Research,  Univ.  of  Caliloinla. 
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SHIP  RESISTANCE  IN  UNIFORM  WAVES, 

by  O.  J.  SibuL   Jan  64,  80p  NA-64-1 

Contract  Nonr222  18,  ProJ.  S  R009  01  01 

Unclassified  report 

Descriptors:  (*Ship8,  Fluid  dynamic  properties), 
(•Water  waves.  Ships),  Ship  models.  Tests,  Drag, 
Motion,  Mathematical  analysis. 

Several  ship  models  were  tested  in  tinlform  waves. 
Motions  as  well  as  resistances  were  measured  in  more 
ttian  2,500  individual  tests.   The  ratios  of  wave  length  to 
ship  length  of  0.75.  1.00.  1.25,  and  1.50  were  covered.   The 
wave  steepness  was  varied  between  1:15  and  1:70  for  each  of 
the  wave  lengths.   The  sp«ed  range  for  testing  was  between 
Froiide  numbers  of  0  and  0.35.   Still  water  resistances  were 
measured  in  separate  e^qwrimente  and  the  added  resistance 
due  to  the  oncoming  waves  derived  by  subtracting  the  still- 
water  resistance  from  the  total  resistance  in  waves.   The 
resulte  Indicate  that  the  added  resistance  depends  upon  the 
block  coefficient,  the  speed  of  the  ship,  and  the  steepness 
of  the  waves.   It  has  a  maximum  in  the  vicinity  of  the 
maximum  motions  and  decreases  again  for  the  higher 
speeds.   The  added  resistance  reaches  higher  values  per 
unit  di^lacement  for  smaller  block  coefflciente.   (Author) 
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NUCLEAR  SUBMARINE  ATMOSPHERES.   PART  3. 

AROMATIC  HYDROCARBON  CONTENT, 

by  J.  E.  Johnson,  A.  J.  Chlantalla,  W.  D.  Smith,  and 

M.  E.  Umstead.    24  Aug  64,  46p 

Projs.  SF013  08  03  4092.  SF013  08  03  4093 

NRL  6131 

UnoUsslfled  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Nuclear  powered  vessels.  Submarines), 
(•Submarines,  Air  pollution),  (* Aromatic  compounds. 
Air  pollution).  Hydrocarbons,  Oils,  Chromatogr^>hlc 
analjrsis.  Impurities,  Monitors,  Solvente,  Fuel  olL 

A  detailed  analytical  study  has  been  directed  to  the  Identifi- 
cation and  determination  of  the  amounte  of  aromatic  hydro- 
carbons present  in  nuclear  submarine  atmospheres.    Many 
individual  aromatic  hydrocarbons  have  been  identified 
and  their  occurrence  in  a  number  of  nuclear  submarines 
has  been  established.   The  hydrocarbon  oil  samples  were 
desorbed  from  activated  carbon  which  had  been  exposed  in 
nuclear  submarine  atmospheres.   The  aromatic  hydrocar- 
bon content  of  these  oils  was  found  to  be  approximately  25 
to  30  percent  of  the  total.   The  quantlteUve  distribution  of 
Individual  aromatic  hydrocarbons  was  very  similar  from 
submarine  to  submarine  with  this  distribution  strikingly 
similar  to  that  of  typical  petroleum  distillates  in  the  same 
boiling  range.    (Author) 
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Alloyd  Research  Corp.,  Watertown,  Mass. 

AN  INVESTIGATION  OF  SPIN  AXB  INSTRUMENT 

BEARINGS. 

Interim  rept., 

by  Donald  A.  Hay  and  Ernest  Rablnowicz.   31  May  S9, 

22p 

Contract  NOb872364 

Unclassified  report 

The  original  document  contains  color,  but  distribution 
copies  are  available  in  black-and-white  reproduction  only. 

Descriptors:  (*Gyroecopes,  Bearings).  (*Bearing8.  Failure 
(Mechanics)),  Visual  inspection,  Mtcroecopy,  Metals. 
Materials,  Contamination.  Lubrlcante,  Polarlzatioo, 
niumlnatloo.  Friction,  Abrasives,  Polymerization. 

As  a  part  of  the  program  undertaken  In  this  laboratory, 
aimed  at  the  development  of  better  materials  for  spin-axis 
instrument  bearings,  there  has  tieen  underway  a  ccmtlnuous 
Investigation  Into  the  causes  of  failure  of  spin-axis  tiearlngs. 
The  examination  of  these  bearings  have  Indicated  two  dis- 
tinct types  of  tearing  failure:   Metal  failure  and  lubrlcatloo 
failure.   The  method  commonly  employed  to  examine  bearing 
componente  for  dirt  and  foreign  matter.  Is  visual  inspection 
using  a  stereo  microscope  at  magnification  of  twenty  to 
forty  times  with  a  standard  light  source.    In  an  attempt  to 
Improve  the  resolution,  for  Inspection  of  the  bearli^  sur- 
faces, other  microscope  techniques  were  tried  such  as  dark 
field.  Interference  microscopy,  and  polarized  light.   It  was 
found  that  polarized  light  revealed  particles  on  the  surfaces 
of  bearings  which  were  transparent  and,  therefore.  Invisible 
by  other  lighting  techniques. 
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Cornell  Aerooautloal  Lab.,  Inc.,  Buffalo,  N.  Y. 

HYDRODYNAMICS  AND  STABILm  AND  CONTROL  OF 

A  TANDEM  PROPELLER  SUBMAJONE. 

Final  rept.,  phase  3,  Sq)  63-Sep  64. 
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Descriptors:  (*Submarlne8,  Model  tests),  (*Variable- 
pltoh  propellers.  Submarines),  (•Hydro(tynamic8, 
aibmarlnes).  Stability,  Control,  Feasibility  studies. 
Propellers  (Marine).  Control  systems. 

The  tandem  propeller  ooooept  of  ssbmarlne  propulsion 
and  control  provides  for  the  generation  of  all  required 
forces  and  moments  In  a  pair  of  large  hub-to-tip  diameter 
ratio  propellers  with  oolleotlvely  md  cyoUoally  movable 
Uades.  The  feasibility  of  the  concept  has  been  demon- 
strated by  the  results  of  a  free-ru«alng  model  teat  program. 
The  results  of  earlier  studies,  <no^i>Mng  captive  model 
teste,  have  been  combined  to  develop  a  oootrollable  free- 
running  model  system  on  which  maneuverability  and  con- 
trollability data  in  the  counter-thrusting  mode  of  operation 
have  been  obtained.  Nonlinear  effeoto  in  the  control  foroes 
and  momente  re<9ilred  the  development  of  a  specialised 
control  system  to  produce  pure  vehicular  motions 
in  response  to  pure  input  commands.  The  control  system 
re(rilremente  are  further  oomplloated  by  the  basic  static 
instabtllty  of  the  uncontrolled  vehlole  even  at  moderate 
■peeds.  The  hydrodynamlc  oharaolerlstlcs  of  the  vehicle 
and  the  control  system  design  are  discussed  In  detalL 
Analyses  of  the  free-running  test  data  attest  to  the  efficacy 
of  the  system  employed.  An  appendix  in  which  the  mechan- 
ical and  electrical  designs  of  equ4>f9ent  used  in  the  test 
program  is  provided.   (Author) 
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TANDEM  PROPELLER  SUBMARINE  PROGRAMS. 

Summary  rept.  for  Oct  61-Jun  64, 

by  Roy  S.  Rice,  Jr.  and  ^Mlllam  G.  Hmson.   Jun  64, 
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Contract  Nonr3659  00 

Unclassified  report 

Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  t>een  made  from  best  available  copy. 

Descriptors:  (•Submarines,  Underwater  propulsion), 
(•Propellers  (Marine),  Submarines).  Model  teste.  Design, 
Maneuverability,  Propeller  noise.  Feasibility  studtes. 

The  Tandem  Propeller  Submarine  concept  provides  a  new 
and  useful  means  for  the  propulston  and  control  of  under- 
water vehicles.   The  principles  of  operaticm  are  briefly 
outlined  and  the  resulte  of  feasibility  studies  by  several 
contractors  are  reviewed.   A  descr^on  of  the  equ4>ment 
used  In  a  free-running  noodel  test  program  together  with 
discussions  of  some  qualitative  resulte  of  these  teste  is 
presented.    A  bibliography  of  reporta  relating  to  the  pro- 
gram is  included.  (Author) 
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A  UFTING  SURFACE  APPROACH  TO  PLANING  BOAT 

DESIGN, 

by  Eugene  P.  Clement.  S^  64,  aOp 

Pro].  SR009  01  01 

DTMB  1902 

Unclassified  report 

Descriptors:  (*Boats.  Design),  Planing  surfaces.  Lift, 
Drag,  Hydrofoil  boate.  Configuration,  Peiformanoe 
(Engineering). 

The  utlllxatlon  of  a  design  approach  for  a  planing  boat 
similar  to  that  followed  In  the  design  of  a  hydrofoU  boat  or 
an  alxplane  leads  to  a  new,  more  efficient  type  of  planing 
boat  ocnfiguration.   The  Uft-drag  ratto  of  the  new  configura- 
tion is  iQiproxlmately  50  percent  greater  than  that  of  tiie 
coDventlonal  st^less  planing  boat.  (Autboi) 
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Joint  Publications  Research  Service,  Washington.  D.  C. 
RED  FLAG,  1959,  NO.  2,  16  JAN, 
25  May  59,  d2p  JPRS(NY)-1629 
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Unclassified  report 

Trans,  of  Hung  Ch'i  (Chinese  People's  Republic)  1959, 
DO.  2,  16  Jan,  p.  1-41. 

Descr^rtors:  ('Periodicals,  China),  (*Chlna,  Periodicals), 
Communism.  Economics,  Commerce,  Agriculture,  Rural 
areas.  Railroads,  Construction,  Transportation.  Space 
flight.  Recreation,  Management  control  systems. 

■  Articles  from  the  Chinese  Communist  Theoretical 
Journal  Hung  Ch'i  (Red  Flag)  are  presented:  How  to  view 
the  improvement  in  the  control  system  for  rural  finance 
and  trade,  unfold  a  large-scale  mass  movement  for  commune 
rectification,  the  way  of  our  railroad  construction,  the 
entire  party  and  people  take  part  in  transportation,  space 
rocket,  on  the  play,  the  agricultural  production  army  of 
socialism,  tod  diversified  management  in  Ho-Chlen  Hslen. 
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Descriptors:  ('Indexes.  Reports),  Bibliographies. 
Periodicals.  Scientific  research.  Subject  indexing. 
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THE  INFORMATION  CENTER:    SOME  SELECTED 

EXAMPLES. 

Scientific  rept., 

by  Emoiy  H.  Holmes.   4  Aug  64.  34p  SP-1702 

^ ,  Unclassified  report 

Descriptora:  ('Information  retrieval.  Libraries). 
('Documentation,  Data  processing  systems),  Distribution, 
Reports,  Automation,  Design,  Subject  indexing.  Data, 
Professional  personneL 

The  development  of  information  centers,  in  contrast  to 
traditional  libraries.  Is  discussed.   Reasons  for  the  failure 
of  traditional  libraries  to  meet  special  information  needs 
of  scientists,  scholars,  and  technicians  are  pointed  out. 
Informati<»i  centers  are  discussed  as  a  natural  outgrowth 
of  attempts  to  meet  special  information  needs  of  scientists. 
Four  selected  operational  information  centers  are  dis- 
cussed.   Each  center  was  selected  to  illustrate  certain 
system  design  problems  which  should  be  considered  when 
setting  up  an  information  center.   (Author) 
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jSDC  DOCUMENTS  APPUCABLB  TO  STATE  AND 

LOCAL  GOVERNMENT  PROBLEMS. 

Scientific  rept., 

oomp.  by  Herbert  H.  Isaacs.   U  Aug  64,  lOp  TM-2025 

Unclassified  report 

Descriptors:  ('Systems  engineering.  Bibliographies), 
('Indexes,  Operations  research),  ('Bibliographies, 
Systems  engineering,  ('Sociology,  Systems  engineering). 
Documentation,  United  States  government,  Medical 
research.  Programming  (Computers),  Education, 
Training.  Urban  planning.  Simulation,  Information  re- 
trieval. Law,  Computers,  Management  engineering. 

This  document  contains  a  selective  list  of  SDC  publica- 
tions available  to  external  requesters.   The  documents  oo 
this  list  were  selected  on  the  basis  of  their  general  or 
specific  applicability  to  current  problems  of  state  and 
local  government.   Woik  of  a  more  basic  research  nature 
has  been  omitted.   The  list  is  organized  by  substantive 
categories  and  alphabetically  by  author  within  each  cate- 
gory.  The  categories  Include:  The  administration  of  Jus- 
tice, bio-medical  systems,  computer  program  systems, 
the  development  and  management  of  cooquter-based 
systems,  education  and  training,  information  retrieval, 
simulation  in  experimentation,  and  urban  information 
systems. 
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AN  EVALUATION  OF  LINKS  AND  BOLES  USED  IN 

INFORMATION  RETRIEVAL. 

Master's  thesis, 

by  Jefferson  D.  Slnnett.   Jul  64,   15^ 

Pro].  7381,  Task  738103 
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Unclassified  report 

Prepared  In  cooperation  with  Air  Force  Inst,  of  Tech., 
Wright-Patterson  AFB,  Ohio. 

Descriptors:   (Information  retrieval.  Subject  indexing), 
('Subject  indexing.  Information  retrieval).  Digital  compu- 
ters. Indexes  Operation,  Docimientation,  Mathematical 
models.  Statistical  analysis.  Errors,  Data  storage 
systems,  Analysis,  Theory,  Selection,  Separation. 

The  use  of  links  and  roles  in  an  information  retrieval 
system  is  evaluated.   Links  and  roles  are  techniques  for 
modifying  a  basic  coordinate  Indexing  method.   The  pur- 
pose of  the  modification  is  to  reduce  the  amount  of  ir- 
relevant information  retrieved  without  losing  relevant 
information.   Theory  of  retrieval  is  {^viewed,  mathemat- 
ical models  are  discussed,  retrieval  is  described  in  terms 
of  basic  concepts  for  algebra  of  sets,  and  a  metlKxl  of 
scoring  efiectiveness  is  presented.   Roles  were  found  in- 
terior to  links.    Links  showed  reduction  of  irrelevant 
information  by  over  56  percent  while  incurring  less  than 
five  percent  loss  of  relevant  information.  (Auttior) 
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BEHAVIOR  OF  THE  FIRM  SUBJECT  TO  EXTERNAL 

REGULATORY  CONSTRAINT, 

by  Harvey  Averch  and  Leland  L.  Johnson.   Dec  61, 
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Unclassified  report 

Prepared  for  presentation  at  the  Econometric  Society 
Meetings  held  in  New  York.  December  28,  1961.   A  portion 
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of  the  original  document  contains  fin«  detail  which  may  make 
reading  of  photocopy  difficult. 

Descriptors:  ('Conmierce,  Mathemiaftical  models),  ('Eco- 
nomics, Commerce),  Political  sciesce. 

The  purpose  here  is  (a)  to  develop  a  theory  of  the  monopoly 
firm  seeking  to  maximize  profit  but  subject  to  a  constraint 
on  its  rate  of  return  and  (b)  to  apply  the  model  to  one  par- 
ticular regulated  industry  —  the  U.  a  telephone  Industry. 


AD-«0«  197  Div.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 
PROBABIUTY  AND  THE  LIBRARY  PROBLEM, 
by  M.  E.  Maron.   Jan  62,  22p   P-a471j 

1 1   Unclassified  report 

Descriptors:  ('Information  retrieval.  Data  processing 
systems),  ('Data  processing  systenas.  Information 
retrieval),  ftibject  indexing.  Libraries,  Computers, 
Probability,  Data  storage  systems.  Automatic. 
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OTS  Prices:  HC  $1.00AIF  $0.50 


RAND  Corp.,  Santa  Monica.  Calif. 

ON  A  ROUTING  PROBLEM, 

by  Richard  Bellman.   20  Dec  56,  8p 


P-olOOO 
Unclassified  report 


Descriptors:  ('Urban  planning.  Transportation),  ('Dy- 
namic programming.  Urban  planningj.  Equations,  Iterative 
methods.  Time,  Urban  areas.  Mathematical  models. 

Given  a  set  of  N  cities,  with  every  two  linked  by  a  road, 
and  the  times  required  to  traverse  these  roads,  we  wish  to 
determine  the  path  from  one  given  city  to  another  given 
city  which  minimizes  the  travel  time.  The  times  are  not 
directly  proportional  to  the  distances  ckie  to  varying  quality 
of  roads,  and  varying  quantities  of  traffic.  The  functional 
equation  technique  at  dynamic  prograitiiming.  combined  with 
approximation  in  policy  space,  yield  an  Iterative  algorithm 
which  converges  after  at  most  (N-1)  iterations.  (Author) 


AD-606  305  Div.    32,  28 

OTS  Prices:  HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

A  PSYCHOANALYTIC  INTERPRET ATJON  OF  WOODROW 

WILSON:  A  BOOK  REVIEW, 

by  B.  Brodle.   1  Apr  57.  19p   P-1096 

Unclassified  report 

Descriptors;  ('Leadership,  ElBtory),  'Reviews,  History), 
CHlstory,  Reviews),  Personality,  PsMshology,  Behavior, 
PoUtloal  science.  United  States  Goveaunent 

Aa  account  of  the  strange  relationship  between  the  two 
figures  mentioned  in  the  title,  and  of  their  part  in  history. 
Is  presented  in  the  volume  reviewed.   The  authors  have 
attempted  a  psychoanalytic  study  of  the  personality  structure 
of  Woodrow  Wilson. 
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OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

SOVIET  TRADE  AND  AID:   TRICKLE  OR  TORRENT, 

by  Hans  Heymann.  Jr.    14  Feb  57.  18p  P-1047 

Ubclassiflad  report 


Descrtptors:  ('Foreign  aid,  USSR),  CCommerce,  USSR), 
('USSR,  Foreign  aid),  Foreign  poUcy,  Economics,  Distri- 
bution (Economics),  Government  (Foreign). 

The  problems  of  economic  growth  in  the  Soviet  bloc  and 
the  non-communist  world,  particularly  as  they  may  affect 
the  economic  competition  between  the  two,  are  discussed. 
The  relationship  between  the  growth  of  ttye  Soviet  ecdnomy 
and  its  participation  in  foreign  trade  and  technical  assis- 
tance is  examined,  and  an  appraisal  is  given  of  the  likely 
impact  of  the  Soviet  'economic  offensive'. 


AD-606  356 
OTS  Prices: 
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RAND  Corp.,  Santa  Monica,  Calif. 

SOVIET  LABOR  AND  THE  QUESTION  OF  PRODUCTIVTrY, 

by  Jerzy  G.  Gliksman.   29  Mar  57,  17p   P-1Q48 

Unclassified  report 

Prepared  for  presentation  at  the  conference  of  the 
Industrial  Relations  Research  Association,  Washington, 
D.  C,  19-20  Apr  57. 

Descriptors:  ('Symposia,  Industrial  relations),  (Industrial 
relations,  USSR),  ('Economics,  USSR),  Industrial  produc- 
tion. Labor,  Industrial  psychology,  Motivation,  Wages, 
Personnel  management.  Social  sciences. 

The  purpose  of  this  paper  is  to  discuss  certain  recent 
changes  in  Soviet  labor  policy  which  have  been  forced  vpoa 
the  Soviet  leadership  by  Ihe  logic  of  this  new  order.   The 
Soviet  internal  changes,  as  far  as  they  go,  do  not  tend  to 
alter  the  basic  tmets  of  Soviet  rule;  they  are  only  an  attempt 
to  adjust  these  tenets  to  the  requirements  of  a  SQioother  and 
more  efficient  operation  of  the  Soviet  model  of  a  modem 
Industrial  society.   This  is  true  of  the  reforms  in  the 
economic  sphere,  as  well  as  the  political.   Of  the  economic 
reforms,  recent  changes  in  the  field  of  industrial  relations 
are  geared  primarily  to  the  basic  problem  of  any  modem 
economy  ~  labor  productivity. 
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THE  PSYCHOLOGICAL  FACTOR  IN  SOVIET  FOREIGN 

POLICY, 

by  Robert  C.  Tucker.   7  Mar  57,  37p  P-1052 

Unclassified  report 

Paper  is  slightly  modified  form  of  a  lecture.   LegiblUty 
of  this  document  is  in  part  unsatisfactory.   Reproduction 
has  been  made  from  best  available  copy. 

Descriptors:  ('Foreign  policy,  USSR),  ('USSR,  Foreign 
policy).  Political  science.  Government  (Foreign),  Com- 
munism, Propaganda,  History,  Eastern  Europe,  Cold  war. 

Stalin's  death  is  considered   as  an  implication  for  change 
in  the  motlvatibn  of  Soviet  foreign  policy.   The  operative 
aim  of  the  politics  of  cold  war  as  practiced  by  Stalin  after 
World  War  n  was  total  control  of  foreign  territory  and 
people.   The  Stalinist  picture  of  the  world  as  cleanly  divided 
between  two  antagonistic  camps  was  a  reflex  of  this  drive 
for  total  control.   One  of  ito  consequences  was  to  exclude 
the  notion  of  political  neutrality  or  a  'third  force'  in  world 
politics.    Therefore,  Stalin's  death  occasioned  a  psychological 
revolution  in  Soviet  foreign  policy.   The  driving  concern  with 
totality  of  control  subsided,  and  there  arose  in  the  post- 
Stalin  period  a  new  e]q>ansionlsm  of  Soviet  Influence  aimed 
at  creating  new  spheres  of  influence  ratter  than  new 
satellites.   The  two-world  image  faded  out,  giving  way  to  a 
picture  in  which  two  opposing  systems  of  sUtes  compete  for 
preponderance  of  influence  in  third  sUtes  not  belonging  to 
eidter  system. 
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AD-606  359  Div.   32,  26,  28 

OTS  Prices:  HC  $1.00/ME  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  PROSPECTS  OF  A  UNIFIED  THEORY  OF 

ORGANIZATIONS, 

by  Olaf  Helmer.   3  Apr  57,  12p   P-1053 

Unclassified  rqwrt 

Descriptors:  {^Management  engineering.  Sociology), 
(♦Systems  engineering.  Sociology),  (♦Sociology,  Systems 
engineering).  Game  theory.  Matrix  algebra.  Operations 
research.  Theory,  Decision  njaking.  Group  dyiuunlcs. 
Standards,  Management  control  systems. 

Despite  the  success  of  numerous  sporadic  efforts  in  the 
study  6f  organizations,  there  is  at  present  no  unified  theory 
of  organizations.   This  would  require  a  clear-cut  conceptual 
apparatus  and  a  methodology  for  prediction.   To  achieve  the 
former  within  the  foreseeable  future  it  mi^t  be  wise  to  tie 
into  the  existing  terminology  of  game  theory;  the  latter  may 
re<pilre  taking  a  new  look  at  the  psychological  problems  in- 
volved and  introducing  something  like  an  operations  research 
approach  to  them.  (Author) 
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RAND  Corp.,  Santa  Monica,  Calif. 

SPACE  LAW  BIBLIOGRAPHY, 

by  John  C.  Hogan.   15  May  57.  13p   P-1087 

Unclassified  report 

Descriptors:  (♦^ace  flight.  Law),  (♦Law,  Upper  atmos- 
phere), (♦Upper  atmosphere.  Law),  (♦Bibliographies,  Law), 
Social  sciences.  Indexes. 

Only  since  the  end  of  World  War  n  has  there  been  a  serious 
interest  in  the  problems  of  law  and  activities  In  the  upper 
atmosphere.   Scholarly  articles  on  this  subject  have  been 
published  recently  by  lawyers  In  Canada,  England,  France, 
Germany,  and  the  USSR,  and  there  are  materials  in  the 
American  law  reviews  which  apply — either  directly  or  by 
analogy—to  man's  activities  above  the  surface  of  the  earth. 
The  immediate  problem  is  State  sovereignty  in  the  upper 
atmosphere.   Some  attention  has  also  been  given  to  the  long- 
range  problem  of  a  system  of  Jurisprudence  for  activities 
in  SDace. 
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COMMENTS  PREPARED  FOR  ANNUAL  MEETING  OF 
THE  ASSOCIATION  FOR  ASIAN  STUDIES,  PANEL 
DISCUSSION  OF  ECONOMIC  DEVELOPMENT  IN  SOUTH 
ASIA,  SHERATON-PLAZA,  BOSTON.  APRIL  3,  1957. 
by  Charles  Wolf.  Jr.   15  Apr  57,  14p   P-1061-RC 

Unclassified  report 

Descriptors:  (♦Symposia,  South  A8la>.  (♦South  Asia, 
Economics),  (♦Economics,  South  Asla^,  India.  Indonesia. 
Phll^plnes,  Rural  areas,  Urban  areas.  Government 
(Foreign),  Leadership,  Populatlcm,  Labor,  Social 
sciences.  Political  science. 

The  political  and  economic  factors  Involving  the  growth 
and  development  of  South  Asia  are  discussed.   India's 
Second  Five  Year  Plan,  and  government  leadership  in  the 
Philippines  and  Indonesia  are  also  considered. 
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ECONOMIC  PROBLEMS  OF  ALLIANCE, 

by  Malcolm  W.  Hoag.   8  May  57,  39p   P-1080-RC 

Unclassified  report 

Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproductkm  has  been  made  from  best  available  copy. 

Descriptors:  (♦Foreign  policy,  Economics),  (♦Armed 
forces  operations.  Economics),  (♦Economics,  Armed 
forces  operations).  Costs,  Labor.  Defense  systems.  Game 
theory.  Decision  making.  Commerce,  Cold  war.  Armed 
forces  (Foreign),  United  States  government. 

After  discussing  the  customary  view  taken  of  alliance 
economics  and  its  drawbacks  the  argument  considers  alterna- 
tive views.   Narrow  tests  of  economic  efficiency  in  military 
allocations  are  seen  to  be  sharply  restricted  in  applicability, 
while  a  broad  formulation  in  terms  of  game  theory  avoids 
these  restrictions  at  the  overriding  cost  of  unworkabillty. 
Yet  some  workable  compromise  must  be  evolved  to  handle 
urgent  practical  problems,  and  one  way  is  suggested  by 
the  traditional  treatment  of  civilian  trade  problems.  The 
outstanding  Issues  confronting  any  such  treatment  of  burden- 
sharing  problems  and  the  choice  of  military  means  are  then 
sketched. 
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RAND  Corp.,  Santa  Monica,  Calif. 

LEGAL  TERMINOLOGY  FOR  THE  UPPER  REGIONS  OF 

THE  ATMOSPHERE  AND  FOR  THE  SPACE  BEYOND  THE 

ATMOSPHERE, 

by  John  C.  Hogan.    15  May  57,  27p   P-1088 

Unclassified  report 

Legibility  of  this  document  is  In  part  unsatisfactory.  Re- 
production has  been  made  from  best  available  copy. 

Descriptors:  (<Space  flight.  Law),  (♦Law,  Upper  atmosphere), 
(♦Upper  atmosphere,  Law),  Atmosphere,  Stratosphere. 
Exosphere,  Troposphere,  Ionosphere.  Vocabulary. 

There  are  no  established  definitions  in  law  for  describing 
the  upper  regions  of  the  atmosphere.   The  urgency  of  the 
need  for  a  standard  terminology  In  law  for  describing  these 
regions  and  the  areas  beyond  arises  from  the  fact  that 
there  is  a  variety  of  man-made  objects  which  will  soon  be 
operating  at  high  altitudes —some  outside  the  atmosfrfiere— 
and  these  can  be  expected  to  present  somewhat  different  le- 
gal problems  depending  upon  the  heights  and  speeds  at 
which  they  fly.   Astronautlcal  Jurisprudence  Is  a  new  field 
of  law,  and  it  raises  some  basic  questions  which  must  soon 
be  answered,  namely:   What,  in  law.  is  meant  by  the  term 
'airspace'.   What  are  the  scientific  divisions  of  the  upper 
regions  of  the  earth's  atmosphere.   How  does  "space" 
differ  from  "outer  space",  "world  space",  "territorial  space' 
'contiguous  space',  "terrestrial  space',  etc. 
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SIMULATION:  AN  INTRODUCTION  FOR  ANTHROPOLOGBTS, 

by  David  G.  Hays.   Nov  62,  33p   P-2668 

Unclassified  report 

Descriptors:  (*Anthropology,  Simulation),  (*Sociometrlcs, 
Simulation).  Psychometrlcs ,  Behavior,  Conditioned  reflex. 
Mathematical  models.  Group  dynamics.  Culture,  Motivation. 
Performance  (Human),  Decision  making.  Game  theory. 
Air  defense  command.  Operations  research.  Social 
sciences. 

Anthropologists  will  not  use  simulation  when  other  tech- 
niques are  adequate,  but  when  simulation  is  the  only  possible 
technique  available  two  questions  remain:  technological 
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feasibility  and  validity.   There  seem  to  be  situations  in  the 
field  that  require  simulation,  and  at  least  a  useful  scale  of 
simulation  seems  to  be  feasible  If  the  anthropologist  is 
willing  to  learn  certain  skills,  obtain  certain  help,  and  pro- 
cure certain  equipment— all  within  his  means.    The  crudest 
form  of  the  validity  question,  whether  any  laboratory  stu<Jy 
car  obtain  results  at  all  comparable  with  those  of  field 
sbidies,  has  not  been  ans.wered  very  well,  but  seems  to  be 
answered  affirmatively.   It  remains  tor  the  anthropologist 
to  question  validity  whenever  he  uses  isimulation,  or  any 
other  method  whatsoever. 
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INDUSTRIALIZATION  AND  ECONOMIC  UNION  IN 
GREATER  EAST  AFRICA, 
by  Benton  F.  Massell.   Nov  62.  24p   |>-2643 

I  Unclassified  report 


Presented  to  the  Economics  Chib 


of  Ktn: 


ya.  1  Nov  62. 


Descriptors:  (♦Symposia,  Economics),  (♦Economics, 
Africa),  (♦Africa,  Economics),  (♦Industries,  Africa), 
Industrial  production.  Commerce,  Distribution 
(Economics),  Government  (Foreign),  Politioal 
science,  Kenya,  Tanganyika.  Transportation.  Costs. 

Economic  decisions  facing  East  Afridan  poUcy-makers 
can  be  viewed  in  terms  of  three  altertietlves:  (1)  Economic 
separation;  (2)  Continuation  of  the  existing  East  African 
Common  market,  possibly  with  a  more  extensive  coor- 
dination of  econonilc  activities  among  the  three  territories 
(Kenya,  Tanganjrlka,  and  Uganda);  and  (3)Exte(islon  of  the 
common  market  to  Include  some  of  tl^  neighboring 
countries. 
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ECONOMETRIC  VARIATIONS  ON  A  itttEME  BY 
SCHNEIDER. 


by  Benton  F.  MasseU.   May  62.  12p   0' 
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Descriptors:  (♦Agriculture,  Tanganyika).  (♦Economics, 
Agriculture).  (♦Statistical  analysis.  Economics),  Pro- 
duction, Statistical  functions.  Statlstteal  processes. 

Subsaharan  Africa. 

I 

In  a  recent  paper.  Harold  K.  Schneldet  provides  an  Inter- 
esting and  provocative  analysis  of  the  economic  activities 
cf  the  Tiuru.  an  aboriginal  tribe  in  the  omtral  part  of 
Tanganyika.  He  pirovides  evidence  that  the  Turu  are.  to  a 
Urge  extent,  motivated  by  economic  oonsideratloDS.  notably,, 
maximization  of  profit  and  aocumulatiian  of  wealth.  While 
he  stops  short  of  a  quantitative  analysis  of  the  Turu 
eponomy.  Professor  Sdhnelder  does  provide  some  ex- 
cellent data  relating  to  agricultural  production,  the  prln- 
c^al  Turu  oociq>atlon.   The  present  paper  presents  an 
analysis  of  these  data,  using  elementary  econometric 
techniques.   Thus  Schneider's  qualltattve  observations 
on  the  relationship  among  the  variables  are  supplemented 
by  a  more  formal  treatment  that  Involves  fitting  a  pro- 
duction function  to  cross-section  (<ata,  using  multiple 
regression  analysis.   (Author) 
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INTELLECTUAL  UNREST  BEHIND  THE  IRON  CURTAIN, 
by  Paul  Kecskemetl.   11  Jul. 57.  21p  P-1127 

UnclassiQed  report 

Descriptors:  (♦Political  science.  USSR).  (♦USSR, 
Political  science),  Communism.  Government 
(Foreign),  Communists,  Leadership,  Public  , 

opinion,  Hungary,  Poland. 

There  is  ferment  among  the  intellectuals  behind  the 
Iron  Curtain.   It  manifested  Itself  most  dramatically  in 
Poland  and  Hungary  where  a  full-fiedged  literature  of 
rebeUlon  emerged  last  year,  but  in  Soviet  Russia,  too, 
the  symptoms  of  noncooformism  among  the  liters^  are 
unmistakeable.   The  political  background  and  significance 
of  this  phenomenon  are  discussed. 
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KHRUSHCHEV  AND  THE  POLITICAL  CRISIS  OF 
JUNE,  1957, 
by  Myron  Rush.   23  Jul  57,  55p   P-1135 

Uoclasslfied  report 

Paper  Is  based  on  an  article  by  the  same  author 
entitled  IChrushchev  and  the  Stalin  Succession'  and 
pub.  as  RM  1883,  20  Mar  57. 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*PoUtlcal  science,  USSR),  (♦USSR, 
Political  science).  Communism,  Govenmient  (Foreign), 
Communists,  Leadership,  History,  Military  personneL 

The  Communist  party  apparatus  —  the  men  engaged  In 
administering  party  affairs  and  In  imposing  its  will  upon 
the  other  Institutions  of  Soviet  society  —  has  been 
strengthened  by  each  of  Khrushchev's  victories  since 
mid-1953.   In  the  June  days,  when  Khrushchev  achieved 
his  greatest  triumph,  the  party  apparatus  acquired  an 
authority  in  Soviet  society  which  it  had  not  possessed  for 
perhaps  a  quarter  of  a  century.   Representatives  of  the 
party  apparatus,  sixteen  of  its  most  powerful  secretaries, 
were  elected  to  two-thirds  of  all  the  places  on  ttie 
Khrushchev-dominated  Presidium,  although  in  Stalin's 
time  they  had  not  occupied  more  than  half  the  Politburo 
seats.  It  seems  clear  that  the  plot  of  ttie  'anti^arty 
group*  was  conceived  in  desperation  to  protect  the 
renmants  of  tiieir  power  against  ttie  incipient  dictator, 
altbou^  the  dimensions  of  their  plot,  and  its  details, 
remain  obscure. 


AD-606  461  Div.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

KHRUSHCHEV  AS  SENIOR  SECRETARY:  HIS  RISE 

AND  HIS  AMBITIONS, 

by  Myron  Rush.    16  Aug  57,  1^   P-1146 

Unclassified  report 

Descriptors:  (*PoUtical  science,  USSR),  (*USSR, 
Political  science),  (♦Communism,  Leadership), 
Govermnent  (Foreign),  History. 

Evidence  is  presented  to  show  that  Khrushchev  not 
only  sought  to  magnify  his  authority  as  senior  secretary, 
but  even  tried  to  establish  himself  as  Stalin's  rightful 
successor.   His  goal  was  to  achieve  powers  like  those  of 
Stalin  in  1930.   In  this  light,  the  results  of  the  'June  days* 
were  nothing  adventitious,  but  an  end  brought  about  by  the 
designs  of  Khrushchev. 
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THE  EFFECT  OF  SAVINCSS  AND  FOREIGN  AID  ON 

NATIONAL  GROWTH  RATES, 

by  R.  £.  Johnson.   Aug  64.  44p   RM-4042-AID 

Unclassified  report 

Descriptors:  ('Foreign  aid.  Economics),  (*Economics, 
Foreign  aid).  Government  (Foreign),  United  States 
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The  effect  of  our  foreign  aid  program  on  the  economic 
growth  rates  of  recipient  nations  is  a  subject  of  contro- 
versy.  Moreover,  it  is  not  clear  which  of  the  possible 
techniques  of  fmalysis,  if  any,  will  help  resolve  the  issue. 
The  main  aim  of  this  study  is  to  shed  some  light  on  the 
subject  throu^  the  use  of  a  macro-analytic  technique. 
Various  factors  that  affect  growth  rates  are  analyzed  in 
order  to  estimate  the  contribution  of  foreign  aid  to  economic 
growth,  and  to  provide  a  method  for  identifying  those 
countries  that  seem  most  likely  to  benefit  from  aid. 


AD-606  524 
OTS  Prices: 


Div.    32 
HC  12.00/MF  $0.50 


RAND  Corp.,  Santa  Monica.  Calif. 

DO  DISPARITIES  BETWEEN  REAL  AND  MONEY  PRICES 
MOMFY  TRADITIONAL  ARGUMENTS  FOR  FREER  TRADE, 
by  Stephen  Enke.    15  Aug  57,  44p   P-1154 

Unclassified  report 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
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Descriptors:  (*Forelgn  policy.  United  States),  (^Economics. 
Commerce),  (*Commerce.  United  States),  Costs.  United 
States  government.  Money,  Labor.  Labor  unions,  Bar- 
gaining, Wages,  Safety,  Industrial  production.  Public 
health.  Warfare,  Limited  war;  Cold  war. 

Jn  the  mld-20tfa  century  real  costs  are  oft«i  not  re- 
flected by  money  costs,  or  real  l)eneflts  by  money  gains. 
The  main  cause  of  these  discrepancies  is  the  InterventlM 
In  price  making  of  governments,  large  corporations,  labor 
unions,  etc.    As  a  consequence,  it  is  sometimes  alleged 
that  the  economic  efficiency  that  is  supposed  to  flow  from 
policies  of  freer  trade  cannot  be  relied  upon  "in  the  wprld 
of  today.    However,  it  can  be  shown  that,  from  the  selfish 
viewpoint  of  a  single  country,  the  existence  of  discrepancies 
abroad  between  money  and  real  costs  and  gains  in  no  way 
modifies  traditional  arguments  for  free  trade.   Moreover, 
for  a  country  like  the  United  States,  which  has  full  employ- 
ment, a  strong  current  account,  and  a  highly  mobile  labor 
force,  it  can  be  shown  that  Import  restrictions  are  usually 
not  the  answer  when  real  values  and  money  prices  are 
disproportionate  at  home.   (Autiior) 
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It  is  contended  that  the  efficient  price  differences  in  a 
peak-load  situation  shown  in  Steiner's  analysis  are  not 


discriminatory  because  tliey  are  equal  to  the  differences 
in  the  marginal  cost  of  serving  the  classes  of  customers 
involved.    By  marginal  cost  is  meant,  ultimately,  the 
marginal  opportunity  cost— tite  value  set  upon  the  resource 
by  the  customer  in  the  most  valuable  alternative  use  being 
sacrificed. 
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The  gross  national  product  estimates  in  this  report  are 
examined  from  two  points  of  view:    as  an  indicator  of 
national  welfare,  by  determining  levels  of  output  at  any 
given  time  and,  more  Important,  evaluating  changes  in 
output  over  time;  and  as  a  means  of  measuring  the  al- 
location of  national  resources.    Both  these  aspects  are 
of  interest  for  Israel  in  its  efforts  to  deal  with  its  three- 
fold problem  of  maintaining  an  adequate  standard  of  living 
for  a  population  which  Is  rapidly  Increasing  through 
inunigration,  meeting  an  acute  external  security  threat, 
and  reducing  (or,  hopefully,  eliminating)  dependence  on 
foreign  economic  aid  by  increasing  domestic  output. 
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Two  possibly  interrelated  events  unleashed  new  forces 
to  work  upon  the  Slno-Sovlet  alliance.   The  death  of  Stalin 
In  March  1953  signalled  an  end  to  the  undisputed  dominance 
of  world  communism  by  a  single  leader.   The  Korean 
armistice  four  months  later  freed  Communist  China  from 
a  txirdensome  military  commitment.   The  combined 
Impact  of  these  two  events  upon  the  Moscow- Peking  axis 
became  Increasingly  evident  with  each  successive  year. 
However  not  until  1956-1957  did  &e  divl3ive  as  well  as 
the  cohesive  forces  operating  within  the  alliance  make 
clear  the  trend  of  changing  relationships  between  Moscow 
and  Peking,  a  trend  which  Is  of  critical  policy  relevance 
both  to  the  partners  and  to  their  onxments  outside  the 
Soviet  bloc. 
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A  discussion  on  three  Asian  Communistic  states 

Outer  Mongolia,  North  Korea,  and  North  Vietnam— is 
presented.   The  three  states,  all  in  territory  that  belongs 
traditionally  to  the  Chinese  sphere  of  Influence,  have 
reacted  quite  diiXerently  to  the  Sino-Sov^et  oonfUot.   An 
aaslysls  of  each  nation's  reaction  is  presented. 


AD-606  582  Div.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

TOWARD  A  GENERAL  THEORY  OF  (ftJSTOMS  UNIONS 

FOR  DEVELOPING  COUNTRIES, 

by  C.  A.  Cooper  and  B.  F.  Massell.  $ep  64,  22p 

P2919-1 


vnclassified  report 


Descriptors:  (*Economics,  Theory),  Government 
(Foreign),  Commerce,  Industries,  Iiidustrial  produc- 
tion. Costs.  1 1 

An  attempt  is  made  to  lay  a  corner-stone  for  a  general 
theory  of  customs  unions  In  less-developed  countries. 
No  attempt  is  made  to  examine  the  conditions  under 
which  a  protectionist  policy  makes  good  sense;  rather 
industrialization  is  accepted  as  a  legitimate  policy  goal, 
and  membership  in  a  customs  union  i$  considered  as  a 
means  toward  a  desirable  economic  etad. 
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FEDERAL  SPENDING  FOR  NATIONAL  SECURITY, 

by  David  Novick.   10  Oct  57,  17p   P-1197 

Unclassified  report 

Presented  to  the  Subconmiittee  on  Fisbal  Policy, 
Joint  Economic  Committee,  Congress  of  the  United 
States,  21  Nov  57.   This  paper  was  completed  in  Aug  57 
and  submitted  prior  to  the  launching  of  a  satellite  by 
the  USSR. 
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States  government.  Government  procurement.  Arms 
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budgets.  Department  of  Defense.       I] 

Seven  factors  which  can  be  expected  t(»  Influence  current 
and  future  trends  In  Federal  spending  for  national  securtty 
purposes  are  listed  and  discussed.   The  lUt  is  illustrative 
rather  than  exhaustive,  but  It  Is  sufficiently  complete  to 
show  that  the  level  of  expenditures  is  determined  by  a 
wide  variety  of  causal  factors. 
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PAIRS  OF  RUSSIAN  WORDS  WITH  HIGH  CORRELATION, 
by  David  G.  Hays.   15  Nov  57,  70p  P-1218 

Unclassified  report 

Descriptors:  (•Language,  USSR),  Word  association, 
Correlatton  techniques.  Dictionaries,  Training  devices. 
Education, 

A  list  of  2731  pairs  of  Russian  words  is  given;  the  words 
In  each  pair  are  correlated  at  ihe  0.01  level  of  signi- 
ficance.  These  pairs  were  selected  iq>on  analysis  of  the 
occurrences  of  200  words  in  4037  pages  of  general  text. 
(Author) 
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Considerable  attention  has  been  given  the  technical 
lessons  learned  from  the  Berlin  airlift,  especially  in 
regard  to  aircraft  and  air  space  utilization,  training 
procedures,  cargo  handling,  and  so  on.    Less  attention 
has  been  given  the  human  factors  involved  in  the  airlift's 
operations,  although  these  were  certainly  no  less  important 
to  Its  success  or  failure  than  were  the  material  and 
organizations  aspects.   This  paper  is  devoted  to  a  dis- 
cussion of  some  of  these  human  factors. 
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Consisting  of  census  figures  on  the  distribution  of 
population  In  the  United  States  by  age  and  sex,  tbe  data 
are  reported  by  states  and  cover  the  time  span  from 
1870  to  1950.    The  age  distribution  daU  distinguish 
five-year  intervals,  and  are  recorded  separately  for 
native  vMtes  and  foreign-bom  ^f^tes.  In  tbe  analysis, 
there  are  46  spatial  units.   These  Include  each  of  the 
48  states,  except  Oklahoma  for  wtdctv  there  are  no  data 
prior  to  1890  and  except  for  the  treatment  of  North  and 
South  Dakota  as  one  unit  called  Dakota. 
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This  p^wr  Introduces  a  series  that  describes  the  methods 
now  in  use  for  research  on  machine  translation  of  scientific 
Russian.   The  purpose  of  this  series  is  to  clarify  the  tech- 
nical problems  of  computer  application  in  linguistic  re- 
search, to  stimulate  research  in  machine  translation,  and 
to  encourage  standardization  of  woiUng  materials.    The 
general  j^proach  being  followed  and  its  philosophy  and 
method  are  described.   The  method  is  conveniently  divided 
into  four  components:   text  preparation,  glossary  develop- 
ment, translation,  and  analysis. 
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Revolt  in  Hungary  might  well  have  been  forestalled  by  a 
consistent  evolutionary  policy  or,  falling  this,  by  a 
recrudescence  of  terror.    Moscow,  however,  chose  to 
steer  a  middle  course  between  these  alternatives.   It  had 
an  illusory  faith  In  the  unlimited  efficacy  of  manipulation 
from  above  and  underestimated  the  moral  factor.   The 
Hungarian  developments  have  demonstrated  the  fallibility 
of  Moscow's  concept  of  manipulative  decompression. 


AD-606  618  Div.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

FACTORS  ASSOCIATED  WITH  INCOME  VARIABILITY, 

by  Ralph  B.  Bristol,  Jr.   29  Dec  57,  22p   P-1255 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Wages,  StatisUcal  data).  Economics, 
United  States,  Population,  Distribution  (Economics), 
Aging  (Physiology),  Education,  Money,  Tables,  Urban 
areas. 

Two  recent  theories  of  consumer  saving  have  been  based 
on  the  assertion  that  a  family's  income  In  a  given  year,  as 
reported  in  a  cross-section  survey,  is  not  the  relevant 
Income  for  e;q)lainlng  its  saving  behavior.   Rather,  its 
income  over  some  longer  period  of  time  should  be  con- 
sidered.  Inasmuch  as  surveys  relying  on  respondents' 
recall  of  Income  changes  from  previous  years  appear  to  be 


greatly  atfected  by  memory  errors,  some  type  of  reinter* 
view  procedure  is  necessary.   Such  a  reintervlew  study 
was  carried  out  by  the  Survey  Research  Center  over  the 
years  1954-56,  under  a  grant  from  the  Ford  Foundation. 
A  representative  cross  section  of  the  urban  population  at 
the  United  States  was  interviewed  in  June  of  1954,  and 
relntervlewed  in  December  of  1954,  June  of  1955,  December 
of  1955,  and  March  at  1957. 
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According  to  some  pre-revolutlonary  sources,  Russians 
began  to  talk  of  a  'thaw'  at  the  close  of  the  reign  of 
Iron  Tsar  Nicholas  I,  who  died  in  1855.   The  thaw  was 
manifested  in  a  change  of  atmosphere,  a  relaxation  of 
censorship,  and  other  signs  of  softening  of  the  bureaucraUe 
regimentation  of  society  which  marked  Nicholas'  long 
reign.   The  image  of  the  thaw  projected  the  period  lived 
through  as  a  gray  interminable  Russian  winter  of  despotism 
above  and  paralysis  of  society  below.   The  incipient  re- 
laxation of  state  controls  was  seen  as  the  harbinger  of  a 
coming  'spring'  of  Uberalizatlon.   The  comparison  with 
the  official  terror  of  the  last  years  of  Stalin's  reign,  and 
with  the  atmosphere  in  Russia  as  felt  in  the  early  months 
after  his  death  in  1953,  is  very  striking.   No  knowledge  of 
obscure  history  books  was  needed  in  order  for  the  word 
•thaw'  to  come  back  into  circulation.   For  Russia  had  Just 
lived  through  another  long  gray  winter  of  despotism  above 
and  paralysis  of  society  below,  and  was  now,  once  again, 
awakening  to  hope  for  change. 
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In  response  to  many  inquiries  from  users  of  the  Thesauros 
of  ASTIA  Descriptors  and  from  others  Interested  In  the  use 
of  controlled  vocabularies  for  mechanized  Information  re- 
trieval, this  paper  is  offered  as  an  outline  of  the  general 
plan  to  be  followed  in  the  preparation  of  a  Second  Edition  of 
the  ASTIA  Thesaurus.   The  philosophies  of  the  descriptor 
and  thesaurus  approaches  to  Information  retrieval  are  dis- 
cussed, with  particular  emphasis  on  the  relationships  among 
descriptors.    Although  this  document  was  Intended  as  a 
guide  line  for  individuals  who  had  been  invited  to  participate 
in  the  preparation  of  the  Second  Edition,  the  discussion  of 
the  thesaurus  philosophy  is  beUeved  to  be  of  general  interest 
to  documentallste.   Included  is  a  bibliography  which  cites 
papers  dealing  with  the  general  concept  of  technical 
vocabularies.(Author) 
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Although  certain  beneflte  can  be  achieved  through 
clerical  mechanisation  alone,  the  most  important  benefits 
to  oitlea  will  come  through  the  applioation  of  the  new  data 
prooesslng  equipment  to  entirely  new  ways  of  handling 
information.   In  order  to  achieve  these  beneflta,  cities 
must  understand  both  the  nature  of  data  systems  and  the 
equipment  available  for  Improving  them.    All  data  systems 
consist  of  five  basic  activities— whettor  they  are  auto- 
matic, semi-automatic,  or  merely  manual  systems.   These 
activities  are  laput,  storage,  processing,  ou^t,  and 
communications.   The  ideal  system  toward  which  cities 
should  work  is  one  in  which  environmental  type  data 
gathered  by  all  departmenta  is  filed  In  unified,  central 
records  describing  persons  or  parcels  of  real  property. 
These  central  files  would  replace  many  existing  flies — not 
be  created  in  addition  to  them — since  they  would  be 
available  to  all  departmenta  for  functional  use  in  their 
normal  operations.   Eventually,  thes^  central  files  should 
be  based  on  even  larger  areas,  covering  more  than  one 
city— such  as  county,  metrcvolltsn  a^a,  or  an  entire  state. 
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Descriptors:  (♦Economics,  Mathematical  models). 
Commerce,  Money,  Equations,  Behavior,  Industries, 
Statistical  processes.  Probability,  Mftrix  algebra. 
Decision  making.  | 

A  very  general  model  witii  which  man^  theories  of  oligopo- 
listic behavior  mi^^t  be  tested  would  be  a  useful  tool  for 
economlsta.   In  the  first  part  of  this  paper  a  model  is 
proposed  for  this  role.   The  model  is  not  developed  in  the 
fullest  degree  of  generality,  but  is  presented  In  the  way  most 
relevant  to  experlmenta  of  the  type  presented  In  the  second 
part  of  the  paper.   The  experlmenta  employ  a  simple  mar- 
ket model  in  which  each  subject  takes  the  role  of  a  busi- 
ness firm,  each  firm  has  only  one  deolsion  variable  under 
Ito  control  (Ita  own  price)  and  tiie  nuiaber  of  firms  in  an 
Industry  is  two,  three  and  four.  (AuQMr) 
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The  report  deals  with  the  influence  of  certain  cultural 
and  content  variables  on  the  effectiveness  of  persuasive 
communications  in  the  international  field.   The  major  part 
of  the  researchers'  efforts  was  spent  in  reviewing  the 
literature,  consulting  experta  in  the  field  of  international 
communication,  conceptualizing  the  problems,  constructing 
Interview  schedules,  formulating  a  research  design,  and 
pre-tosting  materials. 
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This  paper  seeks  to  demonstrate  that  changes  In  the 
nature  of  war  and  in  the  political  organization  of  the  world 
make  it  much  more  difficult  for  the  Soviet  Union  to  expand 
politically  and  territorially  than  did  Germany  and  Japan 
when  they  made,  and  then  partially  enforced,  their  claim  to 
a  place  in  the  sun.   The  doctrinaire  Marxist  belief  that 
Communism  must  wax  as  capitalism  wanes  reinforces  the 
caution  and  conservatism  dictated  by  military  and 
political  considerations. 
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The  emancipation  of  the  serfs  in  1861  and  the  upheaval 
in  industry  and  agriculture  of  1928-1932  are  undoubtedly 
the  crucial  milestones  on  the  road  to  the  formation  o|  the 
Russian  working  class  as  we  know  it  now.   Emerging  from 
serfs  and  peasantry,  this  class  acquired  the  features  of  a 
modem  urban  proletariat  in  the  continuous  process  of 
industrialization  of  the  country. 
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The  discussion  deals  with  documentation,  storage,  re- 
trieval, abstracting,  etc.    For  the  sake  of  argument,  the 
accompanying  paper  suggests  that  all  these  troubles  could 
be  ameliorated  if  scientists  would  resist  the  temptation  to 
publish,  and  If  referees.  Journal  editors,  and  book  pub- 
lishers— not  to  mention  readers—would  use  more 
discrimination. 
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The  author  contends  that  most  economic  research  on 
Southeast  Asia  In  the  United  States  is  and  has  been  de- 
scriptive, and,  in  a  kwse  sense,  evaluative.   Second, 
concerning  needs.  Southeast  Asian  economic  research 
ought  to  be  more  scientific,  or  rigorously  theoretical 
than  it  has  generally  been. 
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This  note  descrtbes  briefly  an  algorithm  for  solving  the 
following  problem.   Suppose  given  a  network  (linear  graph) 
in  which  each  link  has  associated  with  it  two  positive  Inte- 
gers, one  a  commodity  flow  capacity,  the  other  a  traversal 
time.   Assuming  that  some  node  of  the  network  is  a  source 
for  the  commodity,  another  a  sink,  and  the  remaining  may 
either  transship  the  commodity  immediately  on  receipt  or 
hold  for  later  shipment,  what  is  the  maximal  amount  that 
can  be  shipped  from  source  to  sink  in  any  given  number  of 
time  periods.   No  proofs  are  given. 
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The  results  of  a  series  of  model  tests  on  the  handling  of 
deeply  laden  ships  in  a  widened  and  asynunetrlcally  deepened 
section  of  GaiUard  Cut  in  the  Panama  Canal  are  presented. 
These  daU  show  that  widening  and  deepening  the  channel 
greatly  reduce  the  Interaction  forces  over  the  greater  part 
of  the  channel  width,  and  that  this  effect  Is  accompanied  In 
the  case  of  very  large  ships  by  a  marked  Improvement  In 
directional  stability.    It  Is  concluded  from  the  investigation 
that  the  asymmetrical  shape  of  the  channel  and  the  abrupt 
change  In  depth  between  the  old  cut  on  one  side  and  the  new 
cut  on  the  other  do  not  have  any  untoward  effect  on  the 
performance  of  the  ships.  (Author) 
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A  feasibility  crlterton  for  transportation  problems  in 
which  certain  variables  are  inadmissible  is  shown  to  yeUd 
a  simple  feaslbiUty  test  for  such  problems  when  the  admis- 
sible Set  has  the  form  of  a  staircase.   A  simple  rule  is 
then  presented  for  singling  out  a  feasible  solution  for 
staircase  problems.    As  an  application  of  these  results, 
it  is  shown  that  a  particular  case  of  the  problem  of  mini- 
mizing the  number  of  carriers  to  meet  a  fixed  schedule 
can  be  solved  explicitly  by  an  appropriate  interpretatioii 
at  the  staircase  rule.   (Author) 
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AD-404  JJO  Olv.    IB 

CONVEX  BOeiEt 

4rR00YN4MIC  CH4RArTENISTICS 

AERoOTNAMic  corrriciENTs 

rOR  ARBITRARY  CONVEX 
AXI. SYMMETRIC  ROOIES  IN 
rREE  MOLECULE  rLOB, 

AD-404  IS7  Olv.   « 

COOLINO 

tr4nspo»t  properties 

A  BRIiP  REvlER  or  HASS 
TRANSPER  COOLING. 

40-404  l«a  Olv.   <S 

edPRER  ALLOYS 

DISPERSION  HARDENING 

STRENGTHENING  MECHANISMS 
or  DISPERSION  STRENGTHENED 
4kL0TS. 

4e-*04  »»•  Olv,    17 

DISPERSION  STRENGTHENCB 
CORPER-TMORIUM  BORIOE 
4ND  COPPER-ALUMINA  ALLOTS 
RROdUCCD  by  MELTING 
AND  CASTING, 

40-404  104  Olv,    IT 

R0T4T|Na  BE4M  r4TIGUE 
4N0  CORROSION  rATIGUE 
PROPERTIES  or  ALUMINUM 
ANO  MAGNESIUM  ALLOYS. 

AO-404'  Stt  Olv.    IT 

CORUNOUM 

SREcTRoSCOPY 

INVEST IC4TI0N  or  4BS0RPTI0N 
4ND  RE-EMISSION  or 
OXIDE  CRYSTALS  CONTAINING 
elSSIHILAR  rOREIGN  IONS. 

40-404  aj7  Olv.  at 

COSMIC  RAT  BURSTS 

STATISTICAL  ruNCTIONS 

RANDOM  ruNCTIONS  Or 
COSntC-RAT  CASCADES. 

40-404  140  Olv.   <0 

COSMIC  RAYS 

TERRESTRIAL  M46NETISH 

THEOREMS  CONCERNING  THE 
MOTION  or  A  CHARGED 
R4»TICLt  IN  A  eiPOLE 
MAGNETIC  riELO,  RlTH 

arRlication  to  the 

INTERACTION  or  COSMIC 
R4YS  RlTH  The  EARTH'S 
MAGNETIC  riELD, 

AO-404  740  Olv,   « 

COSTS 

CHECKOUT  EOUIRMENT 

CC0N0MIC-PHYSIC4L  TRADE-errs 

IN  SCHEDULING  MISSILE 
SYSTEM  CHECKOUTS. 

40-40*  *BB  Olv.    |J 

COSTS 

LOGISTICS 

PROP0S4L  roR  REDUCINC 
THE  COST  or  LOGISTICS 
SURPORT, 

40-40*  J*R  Olv,    IB 

COSTS 

ST4TISTIC4L  ANALYSIS 

COST  riNOING  THROUGH 
MULTIPLE  CORRELATION 
4M4LTSIS, 

40-404  J"11  Olv,   «* 

COSTS 

•EAPON  STSTEHS 

RAND  COST  ANALYSIS  DEPARTMENT 
OATa  BANK, 

AD-404  SBI  elV,    IB 

CROSSED  rlELO  OEVICES 
NOISE 

RESE4RCH  ON  NOISE  IN 
CROSSEO-riELD  GUNS, 

Ae-40*  BJB       Olv,  a 


CON  -  DEF 


CRYOGENICS 

INrRARED  DETECTORS 

CRYOGENIC  LIQUID  TRANsrER 
TFCHNIOUCS. 

Ae-4e4  ■l«4  Olv.    II 

crtstal  grorth 
single  crystals 

translation  or  russian 

RESE4RCH:  METHOD  or 
GROBING  M0N0CRYST4LS, 

40-404  RBJ  Dly.   it 

CRYST4L  GRORTH 
VAPORS 

LOB  TEMPERATURE  SINGLE 
CRYSTAL  VAPOR  GRORTH 
STUDIES. 

40-40*  7*7  Olv,   t% 

CRYSTAL  HOLDERS 

MANUFACTURING  METHODS 
CRYSTAL  UNITS  TYPE 
CR-(XM.|||/u,  I  TO  JO 
MC  IN  THE  TYPE  HC-27/U 
GLASS  HOLDER, 

AD-404  *07  DIV.   a 

CRYSTAL  UNITS  TYPE 
CR-I XM.l I i/u,   I  TO  JO 
MC  IN  THE  TYPE  HC-I7/U 
GLASS  hOLOERS, 

40-404  BOB  Olv.   a 

crysyal  lattice  DEPECTS 
BERYLLIUM 

—  •J"'"-'-'""  "FSEARCH  AND   OEVELORnrr 
PROGRAM.   A  STUDY  OP  THE 
BRITTLE  BEHAVIOR  or  BERYLLIUM 
BY  MEANS  or  TRANSMISSION 
ELECTRON  MICROSCOPY. 

AD-404  447  Olv.    IT 

CRYSTAL  LATTICE  OErtCTS 
VISRATION 

ULTRASONIC  METHODS  IN 
THE  STUOT  or  OEPORMATION 
IN  SINGLE  CRTSTALS, 

AD-404  7S<  Olv.   JS 

CRYSTAL  LATTICES 
ELECTRONS 

ZERO-POINT  ENERGY  OP 
AN  ELECTRON  LATTICE. 

AO-404  BOS  Olv.   IS 

CRTSTALS 

ELASTICITY 

RREBSURE  DERIVATIVES 
or  THE  ELASTIC  CONSTANTS 
or  NACl  and  KCL 
AT  J«SK  ANO  .IRSSK. 

Ae-404  Jit  Olv,   It 

CRYST4LS 

SEMICONDUCTOR  DEVICES 
CRYST4L  UNITS  TYRE 
CR-lXM.l I l/u.  1  TO  10 
MC  IN  THE  TYPE  HC-J7/U 
CLASS  HOLDER, 

Ae-404  007  Olv.   a 

CRYST4L  UNITS  TTPE 
CR-IIM.I I )/u,  I  TO  10 
MC  IN  THE  TYPE  HC-I7/U 
SL4SS  HOLOERS, 

40-404  BOB  Olv,   • 


CULTURE 

S0CI4L  C0MMUNIC4TI0N 

STUDY  or  THE  INrLUFNCC 
or  CERT4IN  CULTURAL 
ANO  CONTENT  VARIABLES 
ON  THE  ErrECTI VENESS 
or  PERSUASIVE  COMMUNICATIONS 
IN  THE  INTERNATIONAL 
riELO, 

AD-404  BJR  DIV,   Jt 

CYCLOTRONS 

PROTON  BE4Mt 

V4R|ABLe  ENERCY  EXTRACTION 

PROM  THE  UCL4  tO  MEV 
CYCLOTRON, 

40-40*  1*1  Olv,   10 

CYLINDRICAL  BODIES 
ALUMINUM 

THE  RESPONSE  or  BURIED 
CYLINDERS  TO  OUASt-STATIC 
OVERPRESSURES, 

40-404  4Bt  elV.    IJ 

eTLlM0RtC4L  BODIES 
FLU--    -  -- 


ID  DYNAMIC  PROPERTIES 
BAVE  roRCES  ON  PILING. 
AD-404  tOJ  Olv. 


>1 


eTLlN0RIC4L  BODIES 
0SCILL4TI0N 

ANALYSIS  OP  BINO-INOUCEO 
OSCILLATIONS  OP  LARGE 
ANO  TALL  CTLINDRtCAL 
STRUCTURES, 

Ae-*o*  JI*       Olv.  « 

CTLINORICAL  BODIES 
STRUCTURAL  SHEETS 

STABILITT  UNDER  AXIAL 
CONPRESSIDN  ANO  LATERAL 
R»tSSURE  or  A  CIRCULAR-CTLINDRf- 
CAL  SHELL  RlTH  AN  ELASTIC 
CORE, 

A0-*0*  tl«  Olv,   If 

CYLINDRICAL  BODIES 
STRUCTURAL  SHELLS 

_STA»ILITY  UNDER  AXIAL 
COHRRcisiON  AND  LATERAL 
ROesSuRE  or  CIRCULAR-CYLINORICAL 
SMELLS  RlTH  SOrT 
CLASTIC  CORES, 

Ae-*o*  t*t       ei«.  as 


M-l 


OAMPING 

AUTOMATIC  RILOTS 

ERPECTS  or  SUPPORT 

conditions  and  shaker 
arranccmlnts  in  beah 

VIBRATION  TE.STING, 

Ae-*0*  JJI  DIV.    I< 

OAMPINO 

MEASUREMENT 

MEASUREMENT  Or  DAMPING, 
AO-*a*  •III  Olv,   IS 

OARS 

CALIPORNI A 

STRUCTURAL  BEHAVIOR  AN4LTSIS 

or  honticello  dam  roR 

THE  PERIOD  SEPTEMBER 
l«tt  TO  SEPTEMBER  l«*J. 

A0-*0*  too  DIV.    IJ 

DAMS 

CONCRETE 

riELO  TESTS  or  RATER-REDUCINB. 

SET  Retarding  admixtures 

IN  MASS  CONCRETE  AT 
SLEn  CANTON  AND  rLAMING 
GORGE  DAMS!   COLORADO 
RIVER  STORAGE  PROJECT. 

AD-*0*  JOB  DIV.    IJ 

OATA  PROCESSING  STSTEHS 
ANALYSIS 

RARaLlEL  NETBORK  COMRUTER 
ISOlOMONi   APPLICATIONS  ANALYSES. 
Ae-*0*  tTB  Olv.   JO 

OATA  PROCESSING  STSTEHS 
DESIGN 

DIVISION  I,   SYSTEMS, 
AD-*a*  ISI  Olv,   J« 


OATA  PROCESSING  STSTEHS 
INPORMATION  RETRIEVAL 

RROBABILITY  ANO  THE 
LIBRARY  PROBLEMI   INPORMATION 
RETRIEVAL  ANO  PROCESSING. 

AD-40*  l«7  Olv.    JI 

D4T4  PROCESSING  STSTEHS 
INVENTORY  CONTROL 

INVENTORY  CONTROLI  EXPLOITING 

THE  Electronic  d4ta 

R*OCESSOR  IN  THE  AIR 
PORcC. 

AD-404  t«t  DIV.   I* 

04T4  PROCESSING  STSTEHS 
RUNCHEO  CARDS 

AUTOMATIC  OATA. PROCESSING 
POR  RROOUCTION  CONTROL, 

AD-404  117  Olv,   I* 

D4T4  TR4NSMISSI0N  SYSTEMS 

ERRORS 

ARPRAISAL  or  ERROR 
PERPORMANCE  IN  DATA 
TRANSMISSION, 

Ae-404  4ta       Olv,  a 

DECISION  MAKING 

MATHEMATICAL  ANALYSIS 
SCIENTiriC  AIDS  TO 
DECISION  MAKINGI    A  PERSPECTIVE. 
AO-40*  I«a  Olv.   IB 

OCCISION  MAKING 

ORERATIONS  RESEARCH 
BHAT  IS  A  SYSTEM, 

Ae-*e*  IRS       Olv.  JO 


eiCtSION  THEORY 

DATA  PROCESSING  SYSTEMS- 
STATISTICAL  DECISION 
THEORY  AS  A  GUIDE 
TO  INPORMATION  PROCESSING, 

A0-*0*  tI7  DIV,   JO 

OECtSlON  THEORY 

GAHf  TmEORY  .   • 

OPTIMAL  SELE'CTtON  BASED 
ON  RELATIVE  RANK  I  THE 
•SECRETARY  PROB«.EH<) 

AD-*0*  RBi  Olv,    IS 

decision  theory 
mathematical  prediction 

seouential  decision  problems 
*|Tm  a  limited  memory, 

AD-*0*  171  Olv,    IS 

decision  theory 

MONET 

AN  tSOOUANT  APRROACM 
TO  INVESTMENT  DECISION 
PNOBLEnS, 

A0-*0*  SI*  Olv,   I* 

OCCISION  THEORY 
SAHPLING 

SAVES  DECISION  PROCEDURES 
rOR  STIMULUS  SAMPLING 
mooelsi  I,  NONSEOUENTIAL 
Cxperihentation. 

AD-*0*  1*1  Olv.    IS 

DCrENSE  STSTEMS 
COSTS 

rEDERAL  SPENDING  PON 
NATIONAL  SECURITY. 

AD-*0*  i»t  DIV.   S* 

■DErENSE  SYSTEMS 

ECONOMICS 

ECONOMICS  or  DErENSCi' 
Ae-*0*  *«B  olv.   Ml 

eCPENsE  SYSTEMS 
REVIERS 

NATO  PDOLINSl  BOOK  REVIEBS, 
Ae-*0*  *I0  DIV,    IS 


DBF  -  DTN 


PCr«*l«*TIOk 

nccM*)iic*i  acM«vio>  or 

Nd'HALIZeO    COk.B-D»**N 

*isi    ■•J10   STCCL   uNeca 

■l*XI*k  ST«eSS  «ND 
■•'10  MfATtNO, 

*0-40*  21*  Ot«.    IT 

ecHTD**Tco  rooos 
nlLiTtar  ■•tions 

COHPatSSCO  OCmto"*T(0 
SUMSISTCNCC,  6*C*T  aaiTAtN. 

*0-*0*  170  Olv,   I* 

eCk'T  ctacuiTs 
orsioN 

kOa  'jiTTca'  v*ai*BLC 

TI"C  BCkAT  UNIT. 

*o-4e4  *>*       Olv,  a 
OcneouLtTlON 

fCOuCNTML    *N*LTSII 

OCSIfiN    or     •     SCeUCNTML 
TtST    roa    TMI     OCTCCTlON 
or    KN0»    tieaaL    IN    Noan«L 
NON.aMlTC    NOISC. 

*o-404  jta        Olv,   a 
DCneowi,«TlON 

ST<TI1TIC*L  *N*LT«tS 

SONt  SINPkC  EOHPLCS 
or  SIN6Uk*a  OCTCCTION 
or  CONTINUOUS  SIONALS 
IN  NOISC. 

•0-404  soa       olv.   a 

eCNODuL^TOaS 
I.IOHT 

rMOTenniNe  in  <  aut* 

SC"ICONOUCToa  rHOTOOCTCCTOa, 

40-404  <l«  DIV,   a 


OCr**T"FNT  or  OCrENSr 
lNro»n^riON  *tTairv<L 

rHmoso'HT     'NO    CulOCLINft 

re*  acvisiON  or  thc 
tmcs^urus  or  *STi< 
of scairTOKS, 

•  D-404  4I«  Olv.   12 

DcrrCToai 
k^scas 

iNraevCD  au«NTuN  trrieitNCT 
k*sca  oCTCCToas, 

•D-404  400  DIV,   a 

DirrcaCNCi  equations 

BirrE*ENTt4k  COUATIONS 
ST>alklTT  TMEONT   (NO 

•DJOINT  o'EaAToas  roa 

klNE^a   oirrENENT  Kk-DirrcaENcc 

ceuATioNs, 

•D-404  a«a       Olv,   11 

DirrracNTMk   cou^tions 

OLCULUI    or     V*K|«T|ONS 
ON    ca^DIENT     NETMOOS 

roa  APrao^CMiNC  constbaineo 

nAVINA, 

AO-404  24N  DIV,    IS 


DirrraENTlAk  equations 

CONPkEX  NUmBENS 

ON  THC  OETENnlNATISN 
or  CMANACTEaiSTIC  VAkUES 

roa  A  ckAsS  or  sTuan-klOu- 

VlkkE  paoBkCNS, 

AD-404  JT«  DIV,    II 

DirrEaENTlAk  equations 
ovNAMic  PaooaAnnlNS 

aEraESENT^TION  or  THC 
SOkuTION  or  A  CkASS 

or  STOCHASTIC  oirrcacNTlAk 

(QUATIOHS, 

AD-404  vva  Olv,   If 

DirrcaCNTiAk  equations 

nATal>  AkCEBNA 

■taoNECKEa  raoouCTS  and 

TMt  SECOND  NETHOD  or 
kVApuNOV. 

AD-404  J04  DIv.    IS 


DirrcaCNTiAk  eouations 

NUHEatCAk  ANAkTSIS 

A  note  On  nONOTONC 
CONvEasENCE  TO  SOkUTIONS 

or  ri»»T  ondEn  oirrsaENTiAk 
eeuATioNk, 

AO-404  <4J  olv.    15 

eirrcaENTiAk  equations 

TMCoaENS 

ON  A  CENEaAklZtTION 

or  A  NESukT  or  aiNTNca, 

•D-404  421  DIV.    IS 

DirrcaCNTiAk  cconcTar 
TMCoacHS 

TMC  ClISTCNCC  or  CSNScavATtON 
kAQl.   I. 

Ae-404  S<a  DIV,    IS 

TaANSkATioN  or  aussiAN 
aescAacH:  a  nethoo 
or  DCseairTivE  SEonETav, 

AD-404  7S0  olv.    IS 


eicfTAk  conPuTEas 
CONTaok  ststehs 


THE  USE  or  A  CCNCaAh 

puapotc  oieiTAk  cONPUTca 

IN  A  DTNAHIC  CONTPOk 
STSTE", 

AD-404  177  Olv,    JO 

aCCENT  DEVELOPKENTS  IN 
OtOlTAk  CONTaOk  STSTEHS 
USCo  IN  BUSINCSB, 

AD-404  saa        elv,   je 


DieiTAk  conPuTcas 

DCS|6n 

NODUkAa  AaiTHHETIC  conPuTca 
acSEAacH, 

AD-404  4St  DIv,    10 

OlfilTAk  cONPuTta  paocaAHNiNCi 

*  BOOK  NEvlEa. 

AD-4a4  «40  Olv:    10 

THCanlONIC  DOUBkE-DIOOE 

paocaAN, 

AD-404  H74  olv,   a 

DISAaHAHENT 

NUCkEAa  (EAPONS 

INTCNNATIONAk  aEGISTaATIOH 
or  TMt  ATOM. 

AD-404  ilSl  DIv,    IB 

DISPCaSIQN  HAaOENINC 
AkkOTS 

STaENSTMCNINQ  NECMANISHS 

or  eisPEastoN  STacNCTMCNEO 

AkkOTS. 

AD-404  aa«  DIv.   |7 

DisPCasioN  HAaocNiNc 

COPPEa  •kkOTS 

OlSPEasiON  STarNQTMENCD 
COPPEa.TMoaiuM  BOaiDC 

AND  COPPCa-AkUNINA  AkkOTS 
PaOoUCEO  BT  NEkTINQ 
AND  CAITINO, 

AO-404  tea       Olv.   i? 

OlSPkAT  STSTEHS 

rklSHT   INSTBUHEHTS 

JANAiai   JOINT  ANHT-NAVT 
AtacBArT   INSTaUNCNTATION 
aESEAaCM,   ANAkTSIS 

or  piCToaiAk  acsCAacM, 

•D-404  70S  DIV.    I 

DISPk4T  STSTChS 

MUHan  CNCINCEaiNG 

acscAacH  ON  oisPkAv 

VABIABkCS. 

AD-404  417  Olv,   it 

OlSPkAT  STSTCHS 

iNroaNATtoN  acTaitVAk 

COHHAND  acsCAacH  kABoaAToavi 

THE  VAalABkC  OlSPkAT 
STSTCh, 

AO-404  I7«         elv.   s 

eiSTPiBUTION  THCOav 
SANPklNfi 

aAVES  DECISION  paocEDuacf 
roa  STinukus  sanplinq 

HODCkSl   I,   NONSCQuENT I Ak 
CIPEainENTAT ION, 

AD-404  141  01 V,  . IS 

eiuPNtk  vAaiATioNs 

lONQSPHEaE 

DiuaNAk  vAaiATiON  or 

lONQSPHEaic  CkECTaON 
CONTENT  OBTAINCO  raoN 
OOPPkEa  SkOPES  or  SIHUkTANCOU* 
SATCkklTE  SICNAkS, 

•0-404  701  DIv,   I 

DOCUHCNTATION 

DATA  PaOCESSINC  STSTEHS 
INroaNATION  CEnTeBS! 
SEkECTtO  ElAHPkE^, 

AD-404  I7N  Olv,    11 

OOCU"ENTAT|ON 
T"EoaT 

•aiTEa,  EDiToa,  PuaklSHsa, 

AND  NEAOCa, 

AD-404  B45  DIv,   11 

DOPPLEB  ErrCCT 

HAfHCHATICAk  ANAkTSIS 

NOTC  ON  THE  nINInuH 
VABlANCC  or  UNBIASeO 
ESTIMATES  or  OOPPLia 

•HirT 

A6-404  411  Olv,   a 

OOPPkCB  BAOAB 

O'TICAk  EOUIPHCNT 

COHPABATIVC  TESTS  Or 
B>S|C  QPTICAk  OOPPkEB 
BAOaB  TECHNIQUES. 

AO-404  4«I  Olv,    * 

OBAO 

paoeaAnniNQ  icohputebsi 

COnPUTEB  PaoCBAN  TO 
OETEaniNC  DBAS  COErrtCIENTS 

raoB  banae  TABkE  bata, 

AD-404  140  DIV.   11 

DBAalNO  (HACMINE  PaeCESSINbl 
UkTBASONIC  BADIATION 

APPklCATION  or  UkTPASONICS 
TO  alBE  OBABING. 

AO-404  4ia  Olv,    14 

oaivE  SHArrs 

SUSPENSION  DEVICES 

BESEABCM  INVESTIGATION 
or  NACNCTie  AND  EkEcTBIC 

roacEs  roa  botating  SHArT 

SUSPENSION, 

AD-*04  is*  Olv,   7 

DBues 

BEMAVtoa 

heasuberent   or   oETamcNTAk 
eaub   ErrccTs   on   conPkEx 

BEHAVtOa   IN  ANlMAkS, 

AD-4e4  aa«       Olv,  la 

OTNAHIC  PaOGBAHNlNG 

AEBiAk  aaarABE 

COHPUTAT|ON«k  SOkuTION 
or  OTNAHIC-PaOGBAHHING 
PaOCCSSESI   TACTICAk  Aia-BAarABE 

HOoCk  or  HCNGCk, 

AD-404  171  Olv,    IB 


otnahic  paogbahhinc 
astbonautics 

•pplic»tion  or  tmE 

««kH^N  rikTEB  TO  SOHC 
•STaOOTNAHICAk  PBOBkEHS. 

AO-404  1«B  Olv.    it 

OTNAHIC  PBOGBAHHtNG 

COHBINATOBI Ak  ANAkTSIS. 
OTNAHIC  PBOGBAHHtNG, 

SUCCESSIVE  appboiihations 
AND  VABIATIONAL  PPOBkEHS 
or  COnBINATQBIAk  NATUBE, 

AO-404  S17  Dtv,    IS 

coHBiNAToaiAk  PBoeessis 

AND  OTNAHIC  PBOOatHHING. 

•0-404  a«<  DIv.    IS 

OTNAHIC  PaOGBAHHING 

COHnuNICATtON  TMCOBT 

urikITT  or  A  COHNUNICATIOM 
CHANNEk  ANO  APPklCATIONS 
TO  SUaoPTIHAk   larOBHATION 
MANOkiNG  PBOCCDUBES, 

AD-404  401  elv,   • 

OTNAHIC  PBOGBAHRINa 
CONTBOk  STSTEHS 

OTNAHIC  PBOeaAHHING  ANO 
THE  COnPuTAT lONAk  SOkUTION 
or  rEEDBACK  DESIGN  CONTBOk 
PaOSkEHS. 

AD-404  SIS  Olv,    IS 

OTNAHIC  PBOGBAHHING 

OirrEBENTIAk  EQUATIONS 

BEPBESENTAT ION  OP  THE 
SOkuTION  or  A  Ck*SS 
or  STOCHASTIC  DirrEaCNTlAk 
CaUATIONS, 

Ae-404  a<IB  DIv,    IS 

OTNAHIC  PBOGBAHHING 
COUATIONS 

OTNAHIC  PBOGBAHHING  AND  THC  VABIA- 
TIONAk  SOkUTION  or  THC  THOhAs- 

rrani  cquation, 

•0-404  100  DIv,    II 

ruNcrioNAk  equations 
IN  THE  theobt  or 

OTNAHIC  PBOGBtnnlNGi 
VABIATION  or  GBCEN'S 
ruNCTtONSI  ONE-OIHENSIONAk 
CASE, 

AO-404  17B  DIV,    IS 

TEBHINAk  CONTBOk.   TIHE-kACS 
AND  OTNAHIC  PaOGBAHHlNG, 

Ae-404  alo         olv,   IS 

OTNAHIC  PBOCaAHHING  ANO 
MEAN  SQUABE  DEVIATION, 

AO-404  1141  DIV,    IS 

OTNAHIC  PBOGBAHHING  AND 

THE  VABIATION  or  SaCCN'S 
PUNCTIONS, 

Ae-404  a4a         eiv.   IS 

rUNCTIONAk  APPBOIIHATIONS 
ANO  OTNAHIC  PaOGBAHNINC. 

AD-404  SIB  elV,    IS 

A  NOTE  ON  PBEVEMTATIVC 
tAHPkiNG, 

AO-404  404  elv,    |S 

rUNCTIONAk  CeUATIONS 
IN  THC  THEOBT  Or 
OTNAHIC  PBOGBAHHING, 
IT  VABIATIONAk  ANAkTSIS, 
ANAkTTIC   CONTINUATION, 
ANO  IHBCODING  or  OPEBATOBS, 

Ae-404  as*       elv,   ii 

rUNCTIONAk  EQUATIONS 
IN  THE  THEOBT  or 
OTNAHIC  PaOGBAHnlNSI 
BESokVCNTS  CHABACTEBISTIC 
ruNcTIONS,   ANO  VAkUES, 

Ae-404  B40  Olv.    It 

OTNAHIC  PBOGBAHnlNG 
INVCNTOBT  ANAkTSIS 

OTNAHIC  PBOGaAnniNC  APPBOACN 
TO  OPTIHAk   INVENTOBT 
PaocCSSES  alTM  OEkAT 
IN  DCklvCBT. 

AD-404  401  elV,   14 


OTNAHIC  PBOGBAHHING 
NONklNCAB  STSTEHS 

OTNAHIC  PBOeaAHHING, 
NONklNEAB. VABIATIONAk 
'•2'CSSES,  AND  SUCCESSIVE 
APPBOXIMATIONS. 

AO-404  ntt  DIV.    IS 

OTNAHIC  PBOGBAHHING 
NUHIBICAk  ANAkTSIS 

NEB  TkCHNIQUES  IN  THE 
OTNAHIC  PBOGBAnnlNS  SOkUTION 
or  VABIATIONAk  PBOBkCHS, 

AO-404  «41  DIv.    IS 

OTNAHIC  PBOGBAHHING 
OHTimiATlON 

HUkTI-OIHENSIONAk  HAAINIZATION 
ANB  OTNAHIC  PBOGBAHHING, 

Ae-404  lai        elv,   is 

OPTIHAk  SEkECTION  BASCO 
ON  BEkATIVE  BANK   (TME 
•SECaCTABT  PBOBkCH'i. 

Ae-404  aas       elv,   is 

OTNAHIC  PBOGBANHINC 
PBOBABIkITT 

.  -12'  CASINO  THAT  TAKES 
A  PCaCENTAGE  ANO  BHAT 
TOU  Can  00  ABOUT  IT, 

Ae-404  asi       eiv.   IS 

OTNAHIC  PaoGBAHHING 

PUksE  COHHUNICATION  STSTCHS 

aClGHTEO  PUkSE  CODE 
HOOukATIAN  AND  HEaN 
tOUABE  DEVIATION, 

Ae-404  s«7       ei«i  « 


MI-6 


OTNAHIC  PaoCBAHMINS 
aCHkACEHlNT  THCONT 

OTNAHIC  PBOeaAHNlNBI 
HETHODS  ANO  APPklCATIONS, 

Ae-4Q4  1*7  olv,    1* 

...««NCa4kllC0  COUIPHENT 
aePkACEHENT  STUOT, 

Ae-404  101       eiv,  1* 

OTNAHIC  PBOGBAHHING 

STAtlSTICAk  PBOCCSSCS 

aao«;;?**""*"  »«'»'••• 

••-404  >*?  0I».    If 

OTNAHIC  PBOGBAHHING 
STOCHASTIC  PBOCCSSCS 

OTNAHIC  PaeQaAHHING 
•NO  STOCHASTIC  CONTBOk 

aaoccsscs, 

Ae-404  If*       e,y,   ,, 

OTNAHIC  PBOaaAHHINS  ^ 

UBBaN  PkANMINC 

aOUTING    PBOBkCHSl        INTCa-uai 

Ae-404  ISO       eiv,  11 

CABTHQWAKCS 
OCEAN  aAvES 

TfuNAHl  reacCASTINS. 
•D-404  ISl  Olv,   1 

EABTHquAkES 

SIHukATION 

.„.•"■'■"'*•'  CAklBBATION 
SHOT  IN  SOUTHEAST  HlSSOUai, 

AO-404  fTl  Olv,   i 

EABTHQUAKES 

unbebqbouno  stbuctubes 

TBANSkATION  or  BuSSIAN 
BESEABCHI  INVESTIGATIONS 
or  CONDITIONS  or  SEBVICC 
or  UNOEBGBOuNe  PIPE 
kINtS  DUBING  EABTHQUAKES, 

•0-404  741  Olv.   If 

ECOkOGT 

CiVIk  OErENSE  STSTEHS 

ECOkOGICAL  PaOBkEHf  AND 
POSTBAB  BECUPCaATlONI 
A  PBEklHINAav  SUBVCT 

raoH  THE  civik  OErCNSE 

VIEbPOINT, 

Ae-404  114  elv,    14 

(coNOHies 

APBICA 

INeuSTBI AklZATfON  ANO 
ECONOMIC  UNION   IN  SBEATEB 

EAST  AraiCA, 

Ae-404  aie       biv.  si 

ECONOMICS 

AGBICUkTuBE 

ECONOHETBIC  VABIATIONS 
ON  A  THEME  BT  SCHNEIDCa, 

AO-404  a|4  BIV,   II 

ECQNOHICS 

•  aHCO~<oaCES  OPEBATIONS 

ECONOHic  PBOBkEHS  or 

Akkl ANCE, 

AD-404  177  eiV,    11 

ECONOMICS 
COHmEBCE 

BEMAVlOa  or  THE  rlBN 
tUBjCCT  TO  CITCBNAL 
aESukATOBT  constbaTnt, 

AO-404  1*1         eiv 

00  OISPABITIES  BCTNCCn 
BEAk  ANO  HONCt  PBICES 
MOOirv  TBADITIONAk  abguhents 

roa  racEB  tbade, 

AO-404  sia        eiv,   ii 

ECONOMICS 

OCrENSE  STSTEHS 

ECONOMICS  or  DErENSCJ 
AO-404  4««  DIv,   Mi 

CCONOHlCt 

ro'CICN  AID 

crrccT  or  savings  and 

rOBklGM  AID  ON  NATIONAk 
QBOaTH  BATES, 

AD-404  fll  DIv,   11 

ECONOMICS 
ISOACk 

ISBAEk'S  NATIONAk  ClPCNOITuai 
tUHHABT  or  BESUkTS, 

Ae-404  fll       eiv,  11 

ECONOHlCt 

HATHEHATICAk  HOOEkt 

EKPEBIHENTAk  STUOT  IN 
OklGOPOkT. 

A0-4e4  4B1  elv.   II 

ECONOMICS 
SOUTH  ASIA 

PANEk  oiscusstoN  or 

ECONOMIC  OEvEkOPMENT 
IN  SOUTH  ASIA, 

AO-404  J4'l  DIV,   II 

ECONOMIC  BESEABCH  ON 
SOUTHEAST  ASIA  IN  THE 
UNITEO  STATESI  STATUS 
ANO  NEEDS. 

AD-404  044  Olv,   11 

ECONOMICS 


11 


ONOMICI 

thEqBt 


DOES  ErrtCIENT  PEAK-kOAD 
PBICING  INVOkVE  OISCBIHINATION, 

AO-404  Sll         elv,   11 
TOBABO  A  CEMEBAk  THEOBT 

or  cusTOHs  UNIONS  roa 

OEVEkOPING  COUNTBIEB, 

AO-404    fOl  DIV,        11 


OYM-BLB 


ECONOMICS 

UNITED  STATES 

•...?£"'"*'■  SPENDING  roa 

NATIONAk  SECUBITT. 

AO-404  JB4  DIv,   II 

ECONOMICS 

ussa 

.SOVIET  kAlOa  AND  THE 
SUESTION  or  PBOOUCTIVITT. 

•0-404  114  elV.   II 

ECONOMICS 
OABCS 

ECONOMICS  or  NAVT  PAT, 
AO-404  1S7  elv,   11 

ECONOMICS 
BABp ABE 

KkAuS  KNOBB  ON  BAB 
aOTENTIAkl   A  BBIEP  BEVIiB. 

Ae-404  170  Olv,    IB 

ECONOMICS  or  A  OUAk 
CAPABIkITT, 

•0-404  fas  DIV,    IB 

EkASTie  SHEkkS 

oepobhation 

on  the  oetebmination 

2«.*7."'**"  *•">  BISPkACEMENTS 
roa  UNSTHHETBICAk  OEroBMATION 

SHEfrit'"  »'•'""•'• 

Ae-404  117  elV,   IS 

EkASTlCITT 

HONCTCOHB  COBES 

roissoN's  BATie  roa 

HONETCOH*  SANOaiCH  COBES, 

AO-404  BfS  elv.   If 

EkASTlCITT 
SHOCK  SAVES 

INTENSE  STBESS  riEkO 
PBOeUCEO  IN  THE  EkASTIC 
EJBth  BT  »  BOHB  Bk^ST 
»T  THE  SuBPACE, 

Ae-404  taa       eiv.  ii 

EkASTlCITT 
THEOBT 

.„  JOHPkiTE  SOkUTION  roa 

AN  EkASTIC  HAkP-fPACE 
UNDEB  A  POINT  STEP 
kO*0. 

Ae-404  IST  elV.   ii 

—  •I"*"*'-*'""'  or  raENCH 

BESEABCHI  OOUBkE  BErBACTION 

TJ!!I2"*""-^  raooucEo  in 

ISOTBOPIC  aoDIESI  BEk'TIONSMIP 
OETbEEN  HECHANICAk-  ANO 
HHOTOEkASTICITT. 

•0-404  77B  elV.   IS 

Ek'SToHEBS 

STNTHESIS   ICHEHISTBTI 

Ck»sioSESs''**"'^*""*"  "•"•■««*«»«N 
*D-404'|B4  Olv,   a 

EkECTBtC  CUBBENTS 
IONosPhEBE 

STuOT  or  HIGH  kATITUOE 
IONoSPhEBIC  CUBBENT  PATTEBNS 
alTH  EMPHASIS  ON  THE 


IITh  HQUB  u,  T, 
AD-404  4a« 


Olv, 


EkECTBIC  riEkOS 

voaTiCES 

TBANSkATION  or  BUSSIAN 
JESEABCHI  HOOEkING  CIBCUkATOBT 
PkOaS  BT  THE  HETHoe 
or  EkECTBOHTDBOOTNAHir 
ANAkOOT  AlTH  APPklCATION 
or  A  VOBTEI  EkECTBIC 
'lEkD, 

•0-404  ail  DIV,   a 


EkECTBIC  PBOPukSION 
OPT|HtiATION 

COHHENTABItS  ON  OPTIMIZATION 

or  constant  thbust 
CkCcTBICAk  PBOPUkSION  STSTEHS. 
^  AO-404  117  Olv,   ii 

EkECTBIC  PBOPUkSION 
'•aTlCkES 

•  -.*!!'*"*•*  "N  ^N'  GENEBATION 
AND  ACCEkCBATION  Or 
SUOhICBONSIZE  PABTIckES, 

•0-404  mt  eiv,  17 

'••"laic^u  iHPEOANcr 

ANTENNAS 

^OETEBMINATION  OP  THE 
IhPcOAnCE  or  AN  ANTENNA 
raOM  SkOTTEO  kiNE  HEASuBEMENTSr 
ACCOUNT  TAKEN  Or  THE 
ATTENUATION  Or  THE  kINE, 

Ae-404  IBS       Olv,  a 

CkCrTBOCMEMISTBT 
GASES 

BESEABCH  or  ASPECTS 

or  MASS  TBANSPOBT  NCAB 
THE  ThbeE  PH^SE  zone 
or  AN  OATGEN  EkECTBoOC. 

AO-404  1**  ilv,   ^ 

EkCCTBODES 

CkCcTBOCHEHISTBT 

EkECTBOCHEHISTBT  or  ruCk 
CEkk  EkECTBoOES, 

AO-404  1*7  Olv,   a 

CkECTaODES 
ruEk  CEkkS 

ruEk  CEkk  HEMBBANE 
EkEcTBOOC  CONriGUBATION. 

•D-404  it*  ply    r 


H-T 


EkCCTBODES 

ovtgEn 

BESEABCH  or  ASPECTS 
or  MASS  TBANSPOBT  NEAB 
THE  ThbEE  PHASE  ZONE 
or  AN  OXTGEN  EkECTBODE. 

AO-404  1**  Olv.   a 

EkECTBOkTSIS 
POkABIjATION 
.  — *i!^0''*^"  POkAa|z«TI0N 

•pp^batus, 

AO-404  470  elV.   JO 

EkECTMOHAGNETIC  PIEkOS 
STNTHESIS 

nODAk  ANAkTSIS  AND 
STNTHESIS  or  EkECTBOMAGNETie 
riEkOS, 

AO-404  Sll  DIv,   IS 

"•sJisgytJ-fiirD!*"  «"■*"">"• 

IkCCTHOHAGNETIC  BAVe 

•ErkECTiON  raoH  an 

OSeikkATING,  COkklSION-rBEC 

macneto-ionic  medium, 

AD-4a4  700  DIv,   IS 


invabiant  tHBceeiNoi 

BAVE  PBOPaGatIOn  AND 
THE  BKB  APPBOXIHATION, 

AO-404  40*  Olv,   If 

CkCCTaOHAGNETIC  BAVES 
DtrrBACTION 

DirrBACTioN  or  oBkteuc 
suarAcE  BAVES  bt  a  \r^' 

BIGHT-ANGkE  BEND. 

AD-404  Sll  DIV.   • 

CkCCTBOHAGNETIC  BAVES 
PBOPAGATION 

INVABIANT   IHBEOOINC, 
BAVE  PBOPAGATION  AND 
THE  BKB  APPBOIIMATION, 

•0-404  40*  Olv,   t§ 

A  PBACTICAk  OETCanlNATION 
or  kOGAaiTHMlC-AHPklTUOC 
TIHt  SPCCTBUH  UNDEB  ABBITBaBt 
TUBBUkENCE, 

AD-404  701  eiV,   B 

EkECTBOMAGNETie  BAVES 

scattebing 

..wJJ*!!*"'"*  "  EkECTBOMAGNETie 
BAVES  raoH  THE  OISTUBBANCE 
CAUSED  BT  A  BAPIOkT 
H0VIN6  BOOT  IN  PkASHAS, 

AD-404  1*0  eiv,   15 

^-.THEOBETICAk  ANO  NUHEBICAL 
OETtBHtNATION  OP  THE 

baoab  caoss  SECTION  or 

*  'INITE  CONE, 


•0-404  aia 


Olv,  e 


EkCCTBON  aCAHS 
HICMOBAVES 

INVESTIGATION  Or  kINEAB 
BEAM  ANO  NEa  CONCrPTS 

or  HicBOBAVE  poaca 

GENEBATION. 

AD-404  415  e|y,   « 

CkECTBON  BEAMS 
PkASH*  PHTSICS 

DIAGNOSTICS  or  PukSEO 
PkASHAS  ANO  CkECTBON 
BEAH-PkASHA   INTEBACTIONS, 

AO-404  SI*  Olv,    i3 


EkECTBON  DENSITT 

lONosPHeae 

EkCcTHON  OEnSITT  OIBTKftbTION 

IN  A  NEB  HOOEk  or  ^^ 

THE  lONOSPHEBC,  r^ 

AO-404  la*  DIv,   I 

EkECTBON  DENSITT 

mEAsubeheht 

....Si""*'*'-  *^ai»TioN  or 

<S*«*'HEBIC  EkECTBON 
CONTENT  OBTAINED  rBOH 
OOPPkEB  SkOPES  or  SIHUkTANEOUS 
SATEkkITt  SIGNAkS, 

Ae-404  701       eiv,  1 

EkECTBON  GUNS 

caossED  riEko  devices 

APPkIkO  BESEABCH  IN 
MICBOBAVC  ANO  QUANTUM 
CkCCTBONICS, 

•0-404  411  BIV,   B 

CkCCTBON  GUNS 
DESIGN 

^.-SE!***^**  ON  NOISE  IN 
CBOfSEO-riEkO  GUNS, 

•0-404  SIB  eiV,   B 

EkECTBON  TUBES 
BEkOlNG 

.«„"rl"*!'""'  BEkDING  PBOCESS 
•NO  COUIPHENT  roa  constbuction 
or  EkECTBON. Tube  mounts. 

•0-404  704  Olv.   a 

EkECTBONIC  EQUIPMENT 
AiasoBNE 

...^y^""**^'    HOOUkES  AS 
BASES  rOB  0ISPOSAk-AT-rA|kUBE 
HAlNTENANCC, 

AO-404  »14  Olv,    I 

"■S£I?2!!"  COUIPHENT 
CNVlBONHENTAk  TESTS 

PEAK  CBITEBION  IN  BANOOH-SINE 
VIBBATION  TESTING. 

AD-404  Oil  elV.t   B 


ELE  -  FLU 


fLCCTKONIC  CSUt^nCNT 

ri»t  SArtT» 

FCD(*AL  rimz    COUNCIL 

niNuTfs   or   nccTiNr,, 


rrlHuitiiT 


i«»o, 


INOUSTIIT     LOOKS     AT 

rt»t   'NOTecTiON   ra* 
KLCcraoNic    data    prtOCCSSlNS 
imstallations. 

Ao>*o*   71*  eiv. 

FIDE  PMOTCCTION  row 
ESSENTIAL  ClCCTMONIC 
EOUIPncNT. 

AO-40*  7tt  DIV, 

Clcctronic  EOUIPHCNT 
Ll'C  ExPECTANCT 

STuDT   or   elIcthonic 
couiriiENT   Lire   mroicTioN, 

AO-AO*  tlS  OIV, 

rLECTHONIC  SalTCHES 
■•OAOtANO 

•"OAOIANO  SOLIB-tTATC 


SalTCHES. 


AD-AOA  4*5 


DIV, 


CkCCTKONS 

INELASTIC  SCATTEKINC 


STUDIES  IN  PmOTONUCLEaK 


KEACTIONS, 

A0-A04  It* 

CLCCTrons 

NUClEAK  SCATTEKING 


Olv, 


DETEnn INAT ION  or  •aoiative 

TDAkSITIONS  *IDTH  Or 
E»t|TEo  STATES  IN  CI  121 , 


AO-40*  lOI 


ILECTKONS 

rOLA* I ZAT ION 


0I«. 


INTENACTION  or  SLOB 
ELECTRONS  aiTM  ATONIC 
OXTCEN  and  ATONIC  NITNOCEN, 


A0>404  210 


Olv. 


Cns'Tos 

KESPIKaTOKT  ststeh 


PNTSlCOCHEnlCAL  CHAKACTEKIST  ICS 


or  PLACENTAL  THANSrEH 
AO-404  4*1 

EnlSSlvITT 

CE*AH|C  MATENIALS 


DIV, 


14 


■ErpACTonT  NATraiALS 


nrSEANCH, 


VAPON  PNESSUNES 


AND  SPECTRAL  EHISSlvlTlES 
A0-4a4  •14  DIV, 

ENCINEE*IN6 

nATmEnaTICS 

TRANSLATION  OP  RUSSIAN 


research: 


CERTAIN  NATHENATICAL 


HETmoOS  or  SOLVINC  ENGINEERING 


PROBLEMS, 

AD-404  7S7 

ENVIRONNENTAi,  TESTS 
V IDRAT ion 


DIV, 


li 


PEAK  CRITERION  IN  RANDOn<-SINC 


VIBRATION  TESTING. 
Aa-'40*  »i\ 


CNXTNES 

PNOTOSTNTHESIS 


DIV. 


ENtrnt  STSTENS   IN  PHOTO- 
STNTHCSIS, 


AD-404  SO* 


EDuATiOns 

OTNAHIC  PROGRAnnlHS 

A  NOTE  ON  PREVENTATIVE 


SAHPLINC, 


AD-404  404 


DIV, 


rUNCTIONAL  EOUATIONS 
IN  THE   THEORT  or 
OTNANIC  PROGRAHHINe. 
II  VARIATIONAL   ANALVStS, 
ANAlTTIC  CONTINUATION, 
AND  IHtEOOING  or  OPCRATORS. 
AO-404  15*  DIV. 

EQUATIONS 

PRtnE  NUNDERS 

A  LINEAR  OIOPHANTINE 


IS 


PROBLtn. 


AD-404  «<<l 


DIV, 


TRANSLATION  or  RUSSIAN 
RCSearch;  method  or 
DETECTION  AND  I  DENT  I r I c AT  I  ON 
or  REHOTl  EIPLOSIONS, 

AD-404  7*0  DIV.   * 

EXTRATERRESTRIAL  RADIO  RAVES 
SCINTILLATION  COUNTERS 

RADIO  STAR  SCINTILLATION 
OVER  CANADA  DURING 
THE  20  JULV  l»41  ECLIPSE. 

AD. 404  SSI  DIV,   i 


IS 


EXTRUSION 
LUBRICANTS 


HIGH  TEHPERATURf  EXTRUSION 


LUBRICANTS. 


AD-404  <«J 


Olv, 


EXTRUSION 

TANtaluN  ALLOTS 


TANTALUN  ALLOT  TuBINC 


Olv. 


DfVELOPnENT  PROeRAH, 
AD-4a4  514 

FAILURE  IHEChANICSI 


IN 


17 


*i 


OCkET  motor  NOZZLCt 
hEChANISH  or  FAILURE 


or  SOLID  propellant 

ROCKET  MATERIALS, 
AD-404  BIB 

FATIOuC  IHECHANICSI 
BEAMS  (STRUCTURAL! 


DIV. 


ROTATING  BCAH  FATICUC 


AND  CORROSION  PATIGue 

PROPERTIES  or  ALUMINUM 

AND  MAGNESIUM  ALLOTS, 


AD-404  $%t 


PERRITES 

ANTENNA  COMPONENTS 


DIV, 


17 


STUDT  AND   INVESTIGATION 

or  A  unr-vMr  antenna. 


i. 


AD-404  7«<) 


/' 


rERRlTES 

ANTENNAS 


MPEDANCE  AND  RADIATION  CHARacTCH- 
UTICS  or  A  rERRITE  OBSTAClC 
IN  THE  APERTURE  Or  A  RECTANOu- 


L'R  RAvEGUlDE, 


riBER  OPTICS 


Olv, 


IMAGES 

riBER  OPTICS  IMAGE 
ENLARGEMENT  OEVICF, 
AD-404  414 


Dl  V, 


FitLO  Emission 

SPtcTRoSCOPT 


ENER6T  or  ELECTRONS 
EXTRACTED  rRoM  SOLIDS 
BT  HIGH  ELECTRIC  riELOS, 


AD-4a4  NOT 


Olv. 


riLAMENT  ROUND  CONSTRUCTION 
COMPOSITE  MATERIALS 

STRESS-STRAIN  RELATIONS 
or  SPIRALLOT  BITM  FILAMENT 
RINDING  EITHER  PARALLEL 
OR  NORMAL  TO  THE 
APPLIED  roRCE, 

AD-404  1«1  DIV, 

RESIDUAL  STRESSES  IN 
THICK  GLASS  riLAMENT- 
RElNroRCED  LAMINATES, 
AD-404  ■104 

riRE  SArETT 
CASUALTIES 


DIV, 


l« 


riRE  DEPARTMENT  ACCIDENT 


ANALTSIS,  RATER  TESTING, 
AND  FIREFIGHTER  SAFETY; 
»  TRILOGT, 

AD-404  7«7 


Olv, 


FIRE  SAFETT 

COMMERCIAL  PLANES 


FEDERAL  FIRE  COUNCIL 
MtNuT{s  OF  ANNUAL  MEETING 
MAT   5,   |V4<I, 
AD-404 


'l» 


OIV, 


II 


II 


FIRE  SAFETY 

ELECTRONIC  CBUIPMENT 

rCOCRAL  FIRC  COUNCIL 
MINUTES  OF  MEETING, 
FEBRUARY  14,  1*40, 
INDUSTRY  LOOKS  AT 
FI"E  PROTECTION  FOR 
ELECTRONIC  DATA  PROCESSING 
INSTALLATIONS, 

AD-404  7|t  DIV, 

riRE  PROTECTION  rOR 
ESSENTIAL  ElCCTROnIC 
EQUIPMENT, 

AD-404  lit  Olv, 

P|RE  SAPETT 

INrORMATION  RETRIEVAL 

rEDERAL  riRE  COUNCIL 
MINUTES  or. MEETING, 
NOVEMBER  4.  1*411   STArr 
PROGRAM  MANAGEMENT   AS 
RELATED  TO  FIRE  SAFETT, 
THE  COUNCIL'S  FIRE 
SAFETY  REFERENCE  LIBRART, 


II 


11 


AD-*e4  71< 

PIRE  SAFETY 

NUCLEAR  EXPLOSIONS 


DIV. 


FEDERAL  FIRE  COUNCIL 
MINUTES  OF  ANNUAL  MEETING 
NARCH  i,,     1*41. 
AO-404  7«a 


Olv, 


riRE  SAFETT 

RECORDS 


SALVAGING  AND  RESTORING 
RECORDS  DAMAGED  BY 
FI"E  AND  RATER, 

AD-404  717  DlY, 

FIRE  SAFETT 

REPORTS 

FEDERAL  FIRE  COUNCIL 
MINUTES  OF  MEETING, 


II 


II 


II 


APRIL  17 


l«4ll  VARIOUS 


SURFACE  FLAME-SPREAD 
TEST  METHODS  rOR  RUILBIN6 
FINISH  MATERIALS, 
AD-404  711 


DIV, 


riRE  SAFETY 


RESEARCH  PROGRAM  AOHINItTRATieN 

FEDERAL. FIRE  COUNCIL  MINUTES 
OF  MEETING,  NOVEMBER  IB, 
1*42:   NEB  dCVElOPMENTS  in 
FIRE  PROTECTION, 
AD-404  710 


OIV, 


FIRE  SAFETT 

SYMPOSIA 


FIRE  RESEARCH,  BASED 

ON  THE  MASS  FIRE 

tTuOT  GROUP  CONFERENCE, 

THE  UNIVERSITY  OF  CALIFORNIA 

AT  tOS  ANGElCS  IMAT, 


l*«7l, 


AD-4a4  *f4 


Olv. 


federal  fire  COUNCIL 
"INuTtf  OF  JOINT  MEETING 
BITh  FEOCRAL  safety  COUNCIL, 
"»»  |7,  1*421   PURPOSES, 
CQAtS  AND  CURRENT  PROORAnS 
OF  THE  ACCIDENT  PREVENTION 


10 


etvisioN,  Public  health 
SERVICE,  department  of 


hEai^th,  education  and 


BCLFARe 


AD-4e4  711 


Olv, 


FIRE  SAFETT 
TRAINING 


riRE  SArETT  TRAINING 
AND  SPEAKERS  DIRECTORY, 

AD-404  721  Olv 

FIRE  SAFETT 

UNITED  STATE* 

FIRE  SAFETY  PROMOTION, 


Ae-404  72* 


Olv. 


FIRF  SAFETY 


UNITED  STATES  BOVERNMENT 

FIRE  PREVENTION  REFK 
SUPPLEMENT, 


AD-4a4  72B 


FIRES 

OAMaoE 

SALVAGING  AND  RESTORING 
RECORDS  DAMAGED  BY 
FIRE  ANO  BATER, 

AO-40*  717  DIV, 

FIRES 

UNItED  STATES 

FEDERAL  FIRE  EXPERIENCE 

FOR  FISCAL  YEAR  1**0. 

AD-*0*  72>l  DIV, 

FEDERAL  FIRE  EXPERIENCE 

FOR  FISCAL  YEAR  |**| . 

AD-*0*  72*  DIV, 

FEDERAL  FIRE  EXPERIENCE 

FOR  FISCAL  YEAR  1**2, 

AD-*0*  72*  Olv. 

FIRING  TESTS  (ORDNANCE! 
HORITZERS 

■ORE  EvaCUATOR  valve 


tfst.  cannon  iSSMm 

MORITIER  m|24. 

AD-404  441 


Olv, 


FISHES 

SOUND  SIGNALS 

BIOLOGICAL  PROBLEMS  IN 
ACOUSTIC  SYSTEMS  iBEHAvlea 

or  risMES  rith  special 

RtrcRtNCC  TO  THEIR 
SENSORY  CAPACITIES!, 

Ae-4a4  ]*4  DIV, 

riSSION  PRODUCTS 

NEUTRON  TRANSPORT  THEORT 

INVARIANT   IMBEBDINC  AND 
NEUTRON  TRANSPORT  THEORT: 


FUNCTIONAL  EOUATIONS, 


AO-404  4IS 


Olv, 


FLAMES 


FINISH  MATERIALS. 
A0.4a4  711 

FLIOHT  INSTRUMENTS 
DISPLAY  SYSTEMS 


Olv, 


jANAIRt   JOINT  ARMY. NAVY 
AIRCRAFT   INSTRUMENTATION 
RESEARCH,   ANALTSIS 
OF  PICTORIAL  RESEARCH, 


AD-404  70S 


eiv. 


FLOORS 


II 


11 


l> 


II 


II 


II 


I* 


20 


AfROOTNAMie  CHARACTERISTICS 

translation  of  russian 
research:   aerodtnamic 
characteristics  of  a 
flame  on  outlet  from 
burners  rith  tangential 
•l*de  air  feed, 

A0-A04  2BI  Olv, 

FLAHHaBILITY 
TFST  METHODS 

FEDERAL  FIRE  COUNCIL 
MINUTES  OF  MEETING, 
«'"IL  17.  1*421  VARIOUS 

SURFACE  Flame-spread 

TEST  METHODS  FOR  BUILD|N« 


IS 


PORER  PLANTS  (ESTABLISHMENTS! 

QUARRY  Tile  is  satisfactor* 


FOR  PORERPLANT  ANB 
PUMPING  PLANT  FLOORS, 

AD-404  20*  Olv. 

flos  visualization 
viscoelasticitv 

STUOT  OF  FLOr  INbuCEO 
|N  ViSCOELASTIC  LIBUID 
•T  A  ROTATING  CONE. 

AB-404  7*B  DIV, 

FLUID  DYNAMIC  PROPERTIES 
INLAND  BATERRAYS 

ANALYSES  AND  DESCRIPTI 
OF  CAPACITY  TESTS  IN 


11 


QMS 


LARGE  CONCRETE-LINED  CANALS. 


AD.*o*  aa* 


Olv. 


II 


FLUID  FLO* 

MAGNETIC  FIELDS 


ONE.DIMCnS lONAL  CHANNEL 


FLO*  IN  THE  PRESENC 
•'  •  MAGNETIC  FIELD 


AD.*o*  aan 


Olv. 


FLUID  FLO* 
FIFES 


TRANSLATION  OF  REST 
GERMANv'^RESEAReHI   ON 

tmE  influence  or  deposits 

IN  TUBES  ON  HYDRAULIC 
POCSSURE  DROP. 


ESSURE  DROP, 
AD-*0*  777 

FLUID  FLO* 
VISCOSITY 


Olv. 


SLOB  VISCOUS  fkO*  or 


M-a 


»N  INCOMPRESSIBLE  FL. 
THROUGH  A  CONSTRICTIO 
AD-404  442 

fluid  mechanics 

nooils  (simulations. 

translation  of  rus 
research:  mooelinc  ci 

rLO»S  BY  THE  METHOD 
or  ELECTROHYORODYNAMI 
ANALOGY  *ITH  APPLICAT 
or  A  VORTEX  ELECTRIC 
FIELD. 

AD.*D*  Rll 

FLUID  MECHANICS 
F»tsSURE 

APPROXIMATE  EFFECT 
RING  STIFFENER  ON  THE 
PRESSURE  DISTRIBUTION 
»"  OSCILLATING  CYLINDI 
TANK  PARTLT  FILLER  Rl 

«  kiauio. 

*B.*0*  |«B 

'LUTTER 

DELTA  RINGS 

TRANSLATION  OF  RUS' 


RESEARCH 


AEROOTNAHI 


DISTURRANCrS  Due  to  V 
OF  A  DELTA  RING  OF 
FINITE  SPAN  IN  SUPERS 
FLO*. 

AD.*e*  200 

FLUTTER 

SUPERSONIC  FLOR 

FLUTTER  OF  Trq.BAY 
FLAT  PANELS  OF  INrlNI 
SPAN  AT  SUPERSONIC  MAI 
NUMBERS. 

AD-*0i  *es 

FOREIGN  AID 
CCOnOmiCS 

EFFECT  OF  SAVINGS  I 
FOREIGN  AID  ON  NATIDNl 
•ROaTH  RATES, 
AD.*0*  S21 

FORFlGN  AID 
USSR 

SOVIET  TRADE  AND  A| 
TRICKLE  OR  TORRENT. 

AD.*e*  111 

FOREIGN  POLICT 
ECONOMICS 

ECONOMIC  PROBLFHS  I 
ALLIANCt, 

AD.*e*  177 

FORFlGN  POLICY 
NUClEaR  REAPONS 

CRISIS  IN  MILITARY 
AFFAIRS. 

AD.*0*  •«? 

FOREIGN  POLICY 
UNITED  STATES 

DO  DISPARITIES  BETI 
OfAL  AND  MONET  PRICES 
MODIFY  TRADITIONAL  AR« 
FOR  FREER  TRADE, 
AD-*0*  %am 

FOREIGN  POLICT 
USSR 

FSYChqlOGICAl  FACTO 
IN  SOVIET  FOREIGN  POL  I 
AD-*a*  ISB 

FOUOIER  ANALYSIS 

INTEGRALS 

ON  THE  ESTIHATtON  0 

THE  kloosterhan  Sum, 
AD-404  •144 

FRACTURE  (MECHANICS! 
SIOlIOGRAPMIES 

SURvET  OF  SPALLATie 
LITERATURE, 

AD-404  1*2 

fracture  (mechanics! 
netallocrapmy 

RESEARCH  TO  DEVFLOP 

METHODS  For  MEASURING 
THE  PROPERTIES  OF  PENE 
PL**  INSPECTION  MATERI 
AD'RO*  217 

FRACTURE  (MECHANICS! 
ROCKET  CASES 

FRACTURE  TOUGHNESS 
0*>C  STEEL  SHILLCLAGh 
ROCKET  MOTOR  CASE, 
AD.*0*  S** 


rpACTuRE   (MECHANICS! 
TOUGHNESS 

PRECRACKED  ChARPY  Y 
AS  A  METHOD  OF  DETERNI 
FRACTURE  TOUGHNESS  OF 
HIGH  STRENGTH  STEEL, 
AD.*04  44N 

FREQUENCY 
SCLECTION 

CLASSES  OF  FREOUENC 
FREE  or  MUTUAL  INTERFE 

A  Theory  of  frequfnct 

ASSIGNMENTS, 

AD. 404  7«*  I 

FRfOUENCY  STABILIZERS 

MOTOR  GENERATORS 

TRANSLATION  OF  RUSSI 
RESEARCH!  DEVICE  FOR 
FRCquENCY  STASILIf ATION 
OF  A  STATIC  CONVERTER, 
AD.*e*  RS« 


JIB 
IN. 
Olv. 

• 

SIAN 
RCULATORT 

C 
ION 

OIV, 

• 

OF 

IN 
RICAL 
TH 

Olv. 

» 

SIAN 

c 

IBRATtON 

ONIC 

Olv. 

0 

TE 

CH 

Olv. 

* 

AND 
AL 

Olv, 

12 

101 

Olv. 

12 

>F 
Olv. 

12 

Olv. 

IS 

lEEN 

UMCNTS 

Olv. 

at 

R 

CT. 

Olv. 

12 

F 

Olv. 

i( 

N 

Olv, 

21 

TRANT 

ALS. 

OIV. 

17 

OF 
DIV. 

27 

EST 

NING 

DIV. 

10 

Its 

RCNCEI 

DIV. 

• 

IAN 

1 

»IV. 

• 

FOR*?!?'*??*  *•"•  '"OCEDURES 
FREQUENCY  RErERENCES. 


AD-404  •I2S 


r«ICT|ON 
DRAG 

rUEL  CELL  MEMBRANE 
ELECTRODE  CONFIGURATION 
AD.404  2** 


ELECTROCHEMISTRY  OF  FiJ^L 


cfll  Electrodes 

AD-404  1*7 

j   FUEL  CONTAMINATION 
MICROORGANISMS 


Dl  V. 


MECHANISM  OF  MICROBIOLOGICAL 

CONTAMINATION  OF  JET 


Fue 


L  ANO  DEvElDPHENT 


OF  TECHNIQUES  FOR  DETECTION 

OF  MICROBIOLOGICAL  CONT An  I  NAT  I  OK 


AD-404  771 


10 


FUELS 


THERMAL  PRDPERTICS 

THERMAL  EFFECTS  ON 
FUELS  ATTRIBUTABLE  TO 


STORAGE 


AD-40*  S7e 


Olv. 


FUNCTIONS 

DIFFERENTIAL  EQUATIONS 

translation  of  russian 
research;   certain  mathematical 
"JJnODS  OF  SOLVING  ENGINEERING 


P'OqlEmS 

AD-A04  757 

FUNCTIONS 

NUMERICAL  ANALTSIS 


Olv. 


ti 


APPROXIMATION  OF  EMPIRICAL 
FUNCTIONS  OF  DISCRETE 
DISTRIBUTION  BT  DISCONTINUOUS 
ORTHOGONAL  POLYNOMIALS 


AD-404  207 


DIV. 


Functions 

THEORY 


.ANALYTIC  THFORY  OF 
ENTIRE  FUNCTIONS. 


Ae-40*  IB* 


Olv. 


IS 


«  ASEnTS 

METABOLISM 


METABOLITES  OF  PINACOLYL 
METhYlPMOSPHONOFluORIDATE 
iGDi  FOLLORING  ENZTMATIC 
HYDROLYSIS  IN  VITRO 
AO-*a*  I5B 


Dl  V, 


GAME  THEORY 


ARMED  FORCES  OPERATIONS 

P"INC|PlES  of  SAR  GAMING, 


AB.*D*  511 

GAME  THEORT 

DteiSIDN  THEORT 


Olv. 


OFTIMAL  SELECTION  BASED 


ON  RELATIVE  RANK 


(THE 


'SECRETARY  PROBLEM' 

AD.*04  *BS  DIV. 

game  theory 

haymematical  logic 

_.MULTIMOVE  INFINITE  CAME 

rITm  linear  payoff, 

AD. 404  *4S 

GAME  THEORY 
OPTIMIZATION 


OIV, 


A  TOURNAMENT  PROBLEM, 


AD. 404  5*1 


CAME  THEORT 
POLYNOMIALS 


Olv, 


A  NOTE  On  POLYNOMIAL 


ANO  SEPARABLE  GAMES 
AD. 404  5*2 

Came  theory 
RtviEBS 


OIV, 


FUNDAMENTAL  IDEAS  OF 


THE  THEORT  OF  GAMES, 


AD. 404  145 


DIV, 


THEORY 


INTRODUCTION  To  GAME 


15 


IS 


I* 


15 


AD. 404  510 


Olv, 


CAME  THEORT 
SET  THEORT 


CONTINUOUS  GAMFS  RITM 


PERFECT  INFORMATION 
AD. 404  4*2 

GAME  THEORT 

VECTOR  ANALYSIS 


Olv, 


COUILlO"IUM  POINTS  IN 


CAMES  RiTH  VECTOR 
FAYQFFS, 

AD.io*  SB* 

CAME  THEORT 
RARFARE 


0«V, 


II 


DISTRIBUTION  OF  THF 
TIHE.DURATION  OF  STOCHASTIC 


DUELS 


i. 


*0*  I** 


OIV, 


10 


CAS  DETECTORS 


DESIGN 


TEMPERATURE  COMPENSATION 


AND   IMPROVEMENT  OF 


THE  NRl  THERMIS 


TOR-BRIDGE 


GAS  LEAK  DETECTOR 
AD.*0*  *0* 

CAS  F^oa 

BLUNT  BODIES 

HiCH  SPEED  FLO*' OF 
GAS  AROUND  BLUNT  BODIES 


10 


AD.*0*    511 


eiv. 


rLu.cao 


6AS  Flo* 

HEAT  TRANSFER 

HEAT  TRANSFER  IN  A 
RAREFIED  GAS  BETREEn 
PARALLEL  PLATES  AT  LARGE 
TEMPERATURE  RATIOS 
AD-*0*  *l* 

CAS  IONIZATION 

RADIATION  DAMAGE 


Olv, 


NUClCAR-INDUCED  air. IONIZATION 


Olv, 


20 


CURRENTS 

AD-*0*  *7N 

GAS  Turbine  rotors 
Ai*  Cooled 

translation  of  RUSSIAN 

research;   INVCSTICATION 

OF  EXHAUST  PIPtS  OF 

CONDENSATION  STEAM  TURBINES 

AND  EXPERIMENTAL  INVESTIGATION 

OF  HTORAULIC  RESISTANCE 

OF  THE  FEEDER  OF 

A  STSTEM  OF  AIR  COOLING 

OF  THE  ROTOR  OF  A 


«AS  TURBINE 
AD-404 

GAS  Turbines 


i» 


DIV, 


COMBUSTION  CHAHBERS 


TRANSLATION  OF  RUSSIAA 


RESEARCH 


ANALYSIS  OF 


VS'tT"^*"^""  pulsations 
in  gas-turbine  combustion 
chambers, 

AD-404  745  Olv. 

GAS  Turbines 

LUBRICANTS 

DEVELOPMENT  OF  HIGH 
TEMPERATURE  DEPOSITION 

RIO  For  advanced  engine 

LUBRICANTS. 


27 


«7 


AD-404  1** 


DIV, 


OASEOuS  DIFFUSION  SEPARATION 
LINEAR  PNOGRAHMINC 

LINEAR  PROGRAMMING  MODEL 
OF  THE  GASEOUS-DIFFUSION 
ISOTOPE-SEPARATION  PROCESS. 
AD.404  *05 

eCOPHTSICS 
PFRlODICALS 


DIV. 


GEOPHYSICS  AND  SPACE 


DATA  BULLETIN  NUMBER 


I  c 


AD.404  1*0 


OIV. 


GERMANIUM 

TRANSISTORS 


DEVELOPMENT  OF  A  TRANSISTOR 
DELIVERING  AN  OSCILLATOR 
OUTPUT  or  250  MILLIRATTS 
*T  1.5  GIGACYCLES, 
AD. 404  111 


CLASS  TEXTILES 

LAMINATED  PLASTICS 


DIV. 


STRENGTH  PROPERTIES  OF 
REINFORCLD  PLASTIC  LAMINATES 
AT  ELrvATED  TEMPERATURES 
IVIBRIN  115  RESIN  ANO 


KI.GARAN     GLASS     FAB 
AD.404    747 


olv. 


IN 


trrECT  or  pre. cycle  stresses 

ON  PATiGuE  Lire  or  plastic 

L»N|NATES  REINCORCFD  RITH 
UNRQVEN  FIBERS 


AD. 40*  7** 

CLOR  DISCHARGES 

PLASMA  OSCILLATIONS 


DIV. 


TRAVELING  DENSITY  VARIATIONS 


N  PARTIALLT  IONIZED 


GASES 


AD.*0*  220 


DIV. 


°^ 


"TSTAL  STRUCTURE 


CRYSTAL  STRUCTURE  IN 


COLD  FILMS 

AD.*0*'B27 

GOVERNMENT  EMPLOYEES 
TRAINING 


Olv. 


FIRE  SAFETY  TRAINING 


AND  SPEAKERS  DIRECTOR 


*D.*0*  721 


Olv, 


17 


II 


GRAViTT 


MOMENTS  OF  INERTIA 
AND  GRAVITT  FIELD  OF 


THE  NOON 

AD.*b*  211 

GREEN'S  FUNCTIO 


DIV. 


DYNAMIC  PROGRAMMING 

FUNCTIONAL  EOUATIONS 
IN  TME  THEORY  OF 
DYNAMIC  PROGRAMMING: 
VARIATION  OF  GREEN'S 
functions:  one. DIMENSIONAL 

AD.*0*  17*  Olv. 

DYNAMIC  PROGRANHING  AnS 


CASE 


Olv. 


THE  VARIATION  OF  GREE 
rUNcTIONJ. 

AD.*0*  R** 

CREEN'S  FUNCTION 
THEoREnS 

ON  THE  NON. NEGATIVITY 
OF  GREEN'S  FUNCTIONS. 


AD. AD*  144 

GROUPS  (MATHEMATICS 


ALGEBRAIC  TOPOLOGY 
_.. TRANSLATION  OF  RUSSIAN 
RESEARCHI  THE  EOUIVACJiJi 
SJySE"^*'"  HOMOLOOICAL 
DETERMINATIONS  |N  TOPOlOOT 


*e>*0*  555 


Olv. 


IS 


IS 


IS 


IS 


Ga-»F 


suioro  nissiLC  raacxtNC  fTSTc"S 
*<o**  iMitmrtntMCt 

CLCCTMONIC  TDACVINS  CMKeKS 

vt'sus  Pk*sn*  crrecTS, 

•e>*o»  JIT       ei¥.  4 

CwlDfo  MISSILES 

■cvicas 

INTHOOUCTION  TO  CUIOCO 
nlSSlLCS, 

«D>*0*  aST  0I«.    II 

TRtHSLITIOt  or  •EST 

cr»ii*N  «MTiCLCt  itcorr 
•r*roNs  or  tmc  soviet 

UNION. 

•0>*0k  JJI  DIV,    It 

eulDEo  MISSILES  ISU*r*CE-TO-SU*r«CE I 
SEe0ND-ST«GE  nOTOIIS 

|NveSTI6*T|0N  or  s'Tn 
•>ls  INSTKUHENT  ■CAHINCS. 

*0-*04  •!■•  DIV,    II 

CTROSCOPES 

nCCMANics 

smrLirico   senoins 

*N«LTSIS  ro*  GTKOS 

•T  OlrrCHENT  STATIONS, 

*0-*0*  SI*  0I«.    12 

H«Loe««aoN  PLASTICS 

SYNTHESIS   ICHEMISTUTI 

SlLO«*NC-CONTAINtNC  rkUO'OC AMtON 
EL*STOnEII$, 

AD-4a4  1*4  OIV.    4 

COPOLTHEni ZAT ION  alTM 
T«ANSITION  METAL  fATALTSTS 
STSTEMS  AND  ALKALI   AND 
0»6aN0-ALKAl I   METAL 
CexrouNOS.  ' 

AD-404  2*7  OIV,   4 

halbsenateo  HronocAwtoNS 

HOLECUL*"  ISOhEMISM 

rMEOICTION  or  CONrOKHATION 
r>On  BONO  STKETCMINC 
r»EouENCT, 

AD-404  47J  DIV,    < 

HAHHONIC  OSCILLATORS 
T»»NS IST04S 

INTEGRATED  UNIJUNCTION 
TVAnSIsTO*  OSCILLATOKS. 

40-404  ■»  0I«,   •  .  . 

MAIA«o* 

ri»E  SArETT 

ri»E  OEPAHTMENT  ACCIDENT 
ANALYSIS,  •ATE»  TESTING, 

AND  riREriGMTe*  lAriTTi 

»  T«Il06T. 

A0-404  717  DIV.    II 

MEAT  EICMANCEHS 

LlOulD  METAL  COOLANTS 

INVESTIGATION  or  LIOUID 
METAL  BOILING  HEAT 
TIIANSrEII. 

AD-404  a<4  OIV,   IS 

HCAT  TWANSrEK 
COOLING 

A  BKier  iiEviE*  or  MASS 

TBAHSrE*  COOLING, 

40-404  l«*  DIV,   IS 

MEAT  TBANSrEK 
G*S  fLOa 

HEAT  TMANSrE*   IN  A 
«A4Er|C0  GAS  BETBEEN 
PARALLEL  PLATES  AT  L*"GC 
TEMPEBATUKE  RATIOS, 

Ae-404  4I<(  OIV,   « 

MEAT  TBAMSrE* 

L*M|NAB  BOUNOABT  LATC" 

ErrECT  or  buotancv 

re*CES  ON  MASS  TKANsrE* 
'  COOLING. 

40-404  ••48  DIV,    « 

MEAT  TBANSrE* 
-#I»ES 

TRANSLATION  or  RUSSIAN 
research;   EirERlMENTAL 
INVESTIGATION  or  HEAT 
CICmAngE  IN  ROUND  riRFS 
DURING  SUPERSONIC  GAS 

rLOa. 

40-404  7J«  DIV,   « 

MEAT  TMAMSrER 

suRrACES 

TRANSLATION  or  Russian 
research;  investigation 
or  contact  heat  cvcmange 

BETbEEN  rLAT  METAL 
SURrACES, 

AB-404  77*  DIV,    IS 

MEAT-RESISTANT  PLASTICS 
LAMINATES 

LAMINATES  rOR  HIGH 
TEHPERATURE, 

AO-404  JJO  OIV,    l< 

HEIGHT  riNDiNG 

AiRcRArr 

AIRBORNE  COLLISION  -SARNIN6 
DEVICE, 

40-404  5]«  DIV,    I 

HELICAL  ANTENNAS 
DESIGN 

STUDY  AND   INVESTIGATION 

or  A  uHr-vMr  antenna. 

Ae-404  7«<i        OIV.   a 

HERBICIDES 

MARINE  BIOLOGY 

LABORATORY  AMD  riELO 
STUDIES  ON  AaUATIC 
aCEoSt  INVESTIGATIONS 


or  ALGAECIOAL  AND  HCRPICIOAk 
MATERIALS  AND  AOUATIC 
ENVIROMMCNTS, 

Ae-404  IIO  DIV.    I 

n|«H-PflESSURE  VALVES 
GUN  BARRELS 

BORE  EVACUATOR  VALVE 
TEST,  CANNON  ISSMH 
HOaiTICa  HII4, 

AO-404  441  DIV.    II 

HISTORY 
HEVIEaS 

PSYCHOANALYTIC  I NTERPRE T 4 T I  ON 
or  aOooROa  aiLSONi 
A  BOOK  HEVlEa, 

•0-404  JOS  DIV,   J« 

HONEYCOMB  CORES 
ELASTICITY 

POISSON'S  RATIO  roR 
HflNEYCOMa  SANDalCH  CORES, 

•0-404  asa        OIV.   is 

H0atT2ERS 
VALVES 

BORE  EVACUATOR  VALVE 
TfST,  CANNON  ISSMH 
HOaiTIER  MII4, 

40-404  44l  BIV.    II 

HUMAN  ENGINEERIMC 
TRACKING 

RETENTION  or  TRACKING 
SKILLS. 

•0-404  IJ4  OIV,   4 

HUNGARY 

POLITICAL  SCIENCE 

LIMITS  ANO  PROBLEMS 
or  'DECOMPRESSION': 
THE  CASE  or  HUNGARY. 

Ae-404  414  DIV.   JI 

HTDR*ULIC  rLUIDS 
rL^HMABILI TY 

DEVELOPMENT  or  r | Rr-RES I ST4NT 
aATcR  BASE  HTDRAULIC 
rLUIO. 

Ae-4e4  J40       elv.   ii 

MTBR4ULIC  MODELS 
INLAND  •ATERaAYS 

BOUNDARY  SMEAR  DISTRIBUTION 

AROUND  A  Curve  in  a  laboratory 

C^NAL. 

AD-404  taa        oiv,   I 
hyoraulU  pressure 

PIPES 

PLOa  RESISTANCE  COErriCICNTS 

or  THREE  SIZES  or 

CAST-IN-PLACE  CONCRETE 
PIPE, 

40-404  ••««  DIV,    IJ 

HTORAuLIC  SYSTEMS 
DAMS 

research  studies  on 
hydraulic  oobnpull  rorces 
on  large  gates  bitm 
special  application  to 
the  san  luis  outlet 
borks  Emergency  gatcs, 

Ae-404  III  OIV,    IJ 

mtdrodynamics 

SUBha*|NCS 

HYOROOYNAMICS  AND  STABILITY 
AND  CONTROL  or  A 
T4HDEM  PROPELLER  SUBMARINE, 

AD-404  aOI  OIV,   JI 

KINETICS  AND  DIPrUSION 
STUDY  or  THE  PARA-ORTHO 
SHifT  or  HYDROGEN, 

AD-404  las  OlVt   4 

HYDROGEN 

PLASMA  MEDIUM 

TRANSLATION  or  PRENCM 
RESEARCH,   PLASMA  or 
ARGON  AND  ARGON. HYDROGEN, 

AD-404  4<)*  DIV,   IS 


HYOROlOGT 

BREaKBATERS 

rORcES  INDUCED  BT  BREAKING 
RAVES  ON  A  VERTICAL 
a4LL. 

40-404  JI*  OIV.    IJ 

HTPERtONIC  PloR 

4ERo0TNAnlC  CHARACTERISTICS 

SIMPLE  REL4T|0NSh|P  BETBEEN 
THE  SMOCK   ANO  EIPANSION 
PRESSURE  COErrlCIENTS 

AS  A  Basis  roR  studying 

Tae-OIMENSIONAL  HYPERSONIC 

PLOa, 

40-404  141  OIV.   « 

HYPERSONIC  PlOR 

n4GNETOHTOR0DYNAntCS 

ErrEcrs  or  a  magnetic 

riELO  ON  The  HYPERVELOCITY 

PLOa  about  a  blunt 

BODY, 

40.404  JJJ  OIV,   IS 


HYPERSONIC  PLOa 

numerical  analysis 


ravK  1.  I  ^  HL  "'•*t"4l* 

aooitional  calcul*tions 

or  HYPERSONIC  Otnahic 

stabilitt. 


40-404  lej 


DIV. 


HYPERSONIC  PLOa 

SClENTinC  RESEARCH 

HYPERSONIC  RESEARCH  PROjECTI 
PROGRESS  REPORT, 

40-404  4I«  et«.   « 


HTPERsONIC  PLOa 
SHOCK  BAVES 

THIN  AIRreiLS  IN  MVPERSBNIC 

rLOa  aiTH  strong  shocks, 

Ae-404  s«s         olv,   « 

HYPERSONIC  BIND  TUNNELS 
SHOCK  inlCMANICSI 

HIGH  MACM  NUHSra  AND 
MATERIALS  RESEARCH  PRaCRAH. 
.-■-»  Ae-404  141  Olv.    JO 

>CC 

PHYSICAL  PROPERTIrS 

PHYSICAL  MEASUREnCNTt 
or  SEA  ICE. 

•0-404  |7|  elv.   t 

IMAGE  TUBES 

ELECTROPHOTOGRAPHY 

CLECTROnOGRAPHIC  IM4B1 
TUBES  FOR  ASTRONOMY. 

Ae-404  SII  Olv.   14 

iNorvES 

OPErayionS  research 

sec  OOCUMCNTS  APPLICABLE 
TO  «TatE  ANO  LOCAL 
GOVERNMENT  PROBLEMS, 

•0-404  ISI  Olv,   JI 

INOEIES 

REPORTS  I 

iNoti  or  publismeb 
paPtBt, 

4e>4e*  144       Olv,  JI 

inouction  motors 
suspension  devices 

RESttRCH  INVESTIGATION 
or  MAGNETIC  AND  ELECTRIC 
rORCES  roR  ROTATING  SHaPT 
SUSPENSION, 

•0-404  IS*  Olv.   7 

.    INDUSTRIAL  MEDICINI 
*      AIR  POLLUTION 

USE  or  OETECTORS  AND 
TEST  KITS  IN  INDUSTRIAL 
HYGIENE  INVESTIGATIONS. 

•0-404  4Ja  DIV,    14 

INDUSTRIAL  PRODUCTION 

DATA  PROCESSING  SYSTEMS 

AUTOMATIC  DATA. PROCESSING 
POR  PRODUCTION  CONTROL. 

A0-4a4  JIT  Olv.    14 

INDUSTRIAL  PRODUCTION 
SPARE  PARTS 

CONTINUOUS  PRODUCTION   AND 
EMERGENT  DEMAND, 

AO-404  141  Olv,   14 

INOUSTRIAL  RELATIONS 
AUTOMATION 

COMMENTS  ON  THP  SOCIOkOST 
or  MANAGEMENT, 

AD-404  JSI  DIV,   IJ 

INDUSTRIAL  RELATIONS 
USSR 

SOVIET  LABOR  AND  THE 

auESTtoN  or  productivity. 

AO-404  JS4  Olv,   JI 

INDUSTRIES 
APRICA 

INDUSTRIALIZATION  AMD 
ECONOMIC  UNION  IN  GREATCa 
EAST  ArRICA, 

AO-404  «I0  OIV.   SI 

INEBUALITIES 

CALCULUS  or  VARIATIONS 

ON  A  OlrrERENTIAL  INEOUALITY 
or  CESARI  AND  TURNER. 

AB-404  407  OIV,    IS 

INEOUALITIES 

MATall  ALGEBRA 

NOTES  ON  MATRIX  THEORTI 
IVI  MULTIPLICATIVE  INE«U4L|T|ES 

obtained  prom  additive 
inEoualit IES, 

AO-404  J0»  Olv.    II 

INEOUALITIES 
OPEpAToRS 

ON  INEOUALITIES  re* 

OlrrERENTIAL  OPERATORS. 

AO-404  177  Olv.    IS 

INERTIAL  GUIDANCE 
ERRORS 

OIGITAL  COMPUTER  PROGBAH  FOR  A  CC* 
CRALIZtO  INERTIAL  GUIDANCE  SYSTEM 
ERROR  ANALYSIS, 

•0-404  III  elV,    II 

infections 
probability 

general  use  op  the 
poisson  approvimattom 
for  binomial  events, 
bith  application  to 
bacterial  enoocaroitis 

OATa, 

*e-404  lao       DIV,   I* 

information  retrieval 
OATa  processing  systems 

probability  and  the 
librart  problem;  information 
■ctrieval  •no  processing. 

•0-404  J»7  Olv,    JI 

INFORMATION  RETRIEVAL 
OlIPLtY  SYSTEMS 

COMMAND  RESEARCH  L^BORATORYI 
THE  VARIABLE  DISPLAY 
SYSTEM. 

40-404  17*  elv.   •    I 


INroRH4T|eN  CENTIRti 
•CbECTEB  ElAMPtCf, 

»e-4B4  IT*       eiv,  j< 

laPeRM4T|0N  RETRIEVAL 
SUBJECT  INOEIING 

EVALUATION  or  LINKS 
AND  ROlEs  USEe  IN 
INFORMATION  RETRIEVAL. 

•0-404  1*1  Olv.   JI 

•"JSJ"!""*  "ETRIEVAt 
VBCaBul^RT 

._.PMIt0S0PMY  ANO  «UIDEklN(t 
»»■  REVISION  OF  THE 
TMESAuauS  OF  AST  I  A 

ecscRiPToat, 

•e-404  ij«       eiv.  JI 

INFeRM4TieN  RCTRICV4L 
BE^PON  SYSTEMS 

OATA*!"  "*^  ANALYSIS  OEPARTMCDT 
•0-404  SSI  elv.    IB 

IHraARCO  DETECTORS 
CRtOBtNICS 

T»c5:is;j;:*  "•"••  "**"• 

•e-404  ««4  DIV,    I* 

inrBARce  octcctors 

M*Nur*cTURING  METHODS 

PROOUCTION  ENGINEERING 
MEASURE  TO  INvESTIGATr 
PROPERTIES  OF  INDIUM 
4NT|M0N|0E  AND  TO  PROVIDE 
B0I-C4  INrWARED  DETECTORS. 

•0-404  7*1  Olv,   4 

'"I5l!«»  R»iE4RCH 

METEOROLOGICAL  PARAMETERS 
HETEOROLOaiCAL  ASPECTS 
OF  INFRAREB  OPERATIONS, 

•e-404  S4B  Olv,   IS 

INJECTORS 
NOZZLES 

...'••NSL^TION  OF  RUSSMN 
RESEARCH)   EUPERIhENT^L 
INVESTIGATION  OF  OUTFLOB 
OF  A  BOILING  LlOUlO 
THROUGH  A  CENTRIFUGAL 
INJECTOR  NOZZLE, 

40-404  T*«  Olv,   * 

INL4Ne  BATERSAYS 
CONCRETE 

•NALYSES  ANO  OESCRIPTIONt 
OF  CAPACITY  TESTS  IN 
LARGE  CONCRETC-LINEO  CANALS, 

Ae-404  II*  Olv.    IJ 

inland  saterbays 

geometric  forms 

manoling  of  ships  through 
»  bioenEo  •no  •stmmetricallt 

OEEpCneO  SECTION  OF 
GAlLLARO  CUT  |N  THE 
PANAMA  CANAL, 

40-404  J*4  elV,    JJ  . 

INk*ND  *«TERa*YS 

hyoraulIC  models 

..n.TSlI''"*!*  »"**"  OI«TRIBOTION 
*"V."'  *  ^"■*«  •••  •  L^BORATOBV 
CANAL , 

•e-404  **B       elv,  t 

IN0RB4NIC  •CIOS 

NUClEA*  MAGNETIC  RESONANCE 

MIIEO  •CIO  •N^LYSIS 
•T  NUCLEAR  SPIN  RFSONANCE 

bITh  application  TO 
il!;k'"'  "»*  ewRING 

:t?si!5i:"  "»'  "•.'•-LOSE 

40-404  77S  Olv.   a 


INSTRUMENT  PANELS 
0ISPL4T  STSTEMS 


J4NAIRI  JOINT  ARMY.NAVT 
AIRCRAFT  INSTRUMENTATION 
RESEARCH,  ANALYSIS 
OF  PICTOAlAk  RESEARCH, 

40-404  TOS  eiV,    I 

INSTRUMENTATION 

FEASIBILITY  STUDIES 
— ..!!'"^  "'  ELECTRONIC 
EBUIPMENT  LIFE  PREDICTION, 

AO-404  BIS  Olv,   JO 

INTEGRAL  EOUATIONS 

BOUNDARY  VALUE  PROBLEMS 

.TRANSLATION  OF  RUSSIAN 
RESEARCHI   CERTAIN  HATMENATICAL 
METHODS  OP  SOLVING  ENGINEERING 
PROBLEMS, 

40-404  TJ7  elV.   IS 

INTEGRA 


tebral  eouations 
green's  Function 


ON  THE  VARIATION  OF 
THE  FREOHOLM  resolvent. 

40-404  JSO  Olv.    IS 

INTEBRAL  CaUATIONf 

RAOIOPREOUENCY  FILTERS 

THE  LIKELIHOOO  RATION 
FILTER  FOR  THE  DETECTION 
OF  GAUSSIAN  SIGNALS  IN 
•MITE  NOISE, 

Ae-40*  ITS  Olv.   • 

INTEGRAL  TRANSroRMS 
rOURIER  ANALYSIS 

ON  THE  ESTIMATION  or 
THE  KL06STERMAN  SUM. 

40-40*  444  Olv.    Ii 


V, 

ON 


ihtksrals 
fourier  analysis 

on  the  estimation  or 

TME  KlooSTERMan  Sum, 

Ae-404  444  Olv, 

INTEGRALS 

NUMCRICAL  ANALYSIS 

ANALYTICAL  APPRO«|MAT|Ot 

or  cM|-seuARE  intfgrals, 

AD-404  1*1  01 

NUMERICAL  APPROIIMATI 

OF  A  chi-souare  integral 

40-404  JS7  01 

ANALYTICAL  APPROllMAT 

CHI-souARE  INTEGRALS, 

Ae-4e4  441  01 

4NALTTIC4L  APPROllMAT 

CHl-SOUARE  INTEGRALS, 

AO-404  t4|  01 

ANALTTICAL  APPROdMAT 
CHl-SOUARE  INTEGRALS, 

AO-404  SS7  01 

.„, ANALTTICAL  APPROllMAT 

INCOMPLETE  ELLIPTIC  INTE 

AO-404  S*J  01 

ANALYTICAL  APPROllMAT 

INCOMPLETE  Elliptic  inte 

Ae-404  40J  ei 

ANALYTICAL  APPROllMAT 

OF  GAUSSIAN  ERROR  INTEGR 

AB-404  B«*  el 


IS 


liNsI' 

V.    If 

lONSI 


V,    IS 

lONSI 


V,    IS 

-ONSl 

GOALS, 

V,    IS 

IONS! 

GRALS, 

*,    Ii 

IONS 

ALS, 

»•    IS 


IMTCORATION 

NONLINEAR  DIFFERENTIAL  EOUATIONS 

A  NOTE  ON  THE  NUMERICAL 
INTEGRATION  OF  A  CLASS 
OF  NOn. LINEAR  MTPERBOLIC 
elFFERENTIAL  EOUATIONS. 

AO-404  J4S  DIV,    IS 

INTERCEPTION 
"SATfLLITES  |ART|F|eiALI 

SATELLITE  INTERCEPTION, 
Ae-404  474  elV,    II 

•XTfRMETALLlC  COMPOUNOS 

thErmodtnamics 

measurement  of  thermooynamie 
properties  of  compounos 
OF  elebents  In  groups 

II,  Iv,  V  ANO  VI , 

AO-404  470  OIV,    IS 

INVARIAncE 
PROPAGATION 

INVARIANT  IMBEDDING, 
BAVI  PROPAGATION  AND 
THE  BKB  APPROIIMATION. 

AD-404  40*  Olv,   IS 

INVEMTORT 

MATHEMATICAL  ANALYSIS 

T  — I!!*'  »e»ie"  OF   INVENTORY 
THEORY , 

Ae-404  1*4       eiv,  14 

INVENTORY 

MATHEMATICAL  MODELS 

OTNAMIC  PROBLEMS  IN 
THE  THEORT  OF  tSe 
FIRM, 

Ae-404  147  Olv.   14 

INVENTORY  ANALYSIS 

oynamic  programming 

DYNAMIC  PROGRAMMING  APPROACH 
TO  OPTIMAL  INVENTORY 
PROCESSES  BITM  OElAY 

in  delivery, 

AO-404  401  Olv.   I* 

INVENTORY  CONTROL 

OATa  processing  systems 
YHt'?,*'l;l2II'  e'^TROLI  EKPLelTIM« 

THE  Electronic  data 

PROCESSOR  IN  THE  AIR 
FORCE, 

AO-404  i^$  Olv.   14 

INVENTORT  CONTROL 

OBSOLESCENCE  TMCoRY 

DESIGN  CHANGE  IMPACTS 
ON  AIRFRAME  PARTS  INVENTORIES. 
•0-404  J40  Olv.    IS 

INVENTORY  CONTROL 

SYSTEMS  ENGINEERING 

COMBINATION  OF  ALTERNATIVE 
RCSC4RCH  TECHNIOUES  IN 
LOGISTICS  STSTEMS  ANALTSIS. 

Ae-4e4  SO*       Olv,  JO 

•onization  chambers 
|on|c  currents 

CURReSt""*  """'**''  »'■-"»•"  **^  ION 
•0-404  474  Olv,   10 

IONOSPHERE 
DIFFRACTION 

.„.••?■  "^THoe  FOR  BETERMININC 
THE  ALTITUOE  OF  SC T NT  I LL AT  I  ON 
FROeUCING  IRREGULARITIES, 

•0-40*  447  Olv,   I 

IONOSPHERE 

CLtcTRIC  CURRENTS 

.IONOSPHERIC  ELECTRIC 
CURRENT-SYSTEMS  OERIVEO 
V?aII'»!JI*"''*T'«"»*-  '•>.*■ 

'* "4  OAT  A , 

Ae-404  444  OIV.   I 

STUOT  OF  NIGH  LATITUDE 
IONOSPHERIC  CURRENT  PATTERNS 

biTm  emphasis  on  the 
iitm  hour  U.  T. 

Ae-404  444  Olv.  '  I 

ELECTRON  DENSITY  OlSTRJBUTION 
IN  A  NEB  MODEL  OF 
THE  IONOSPHERE. 

AO-404  Ja*  Olv.   I 

OIURNAL  VARIATION  OF 

lONosPHERie  Electron 


IS-U 


UfF-KLY 


CONTENT  OBTAINED  FROM 

OOPPLER  SLOPES  OF  SIMULTANEOUS 

SATELLITE  SIGNALS. 

AD-404  701  Olv.   I 

IONOSPHERE 

PMTSICAL  PROPERTIES 
...-'■OPERTIES  OF  THi  ATMOSPHERC 
AND  IONOSPHERE  BETBEEN 
*0  AND  JOO  KM, 

AO-404  14*  DIV,   I 

IONOSPHERE 

P0L4R  REGIONS 

F«0T0N-eOLLISION  MPCMANISM 

FOR  THE  PRODUCTION 

OF  IONOSPHERIC  SPREAO-F 

IRREGULARITIES, 

AO-404  400  •!«•   I 

IONOSPHERE 
BIND 

DETERMINATION  OF  THE 
ORlFT  DIRECTION  AND 
VELOCITT  OF  IONOSPHERIC 
BINDS  OVER  PUERTO  RICO, 

Ae-404  100  OIV,   t 

IONOSPHERIC  DISTURBANCES 
MEASUREMENT 

INVESTIGATION  OF  THE 
HEIGHT  OF  SCINTILLATION 
PROeuCING  IRREGULARITIES 
IN  THE  IONOSPHERE, 

40-404  444  Olv.   I 

NEa  METHOD  FOR  OETERM|N|»rC 
THE  ALTITUDE  OF  SCINTILLATION 
PRODUCING  IRREGULARITIES. 

AD-404  447  Olv.   I 

-..?£'!!l'V'-*^'"''-»»^f  SPECTRUM 

OBSERVED  IN  THE  AURORAL 

ZONl. 

AD-404  44S  DIV.   I 

ISOTOPE  SEPARATION 
LINEAR  PROCRAHHINC 

LINEAR  PROGRAMMING  MODEL 
OF  THE  GASCOUS-OIFFuSION 
ISOTOPE-SEPARATION  PROCESS. 

40-404  40S  Olv.   10 

ISRAEL 

ECONOMICS 

ISRAEL'S  NATIONAL  ExPENOITUREI 
SUMMARY  OF  RESULTS, 

AO-404  SJJ  Olv,   JI 

ITERATIVE  HETMOOS 

BOUNDARY  VALUE  PROBLEMS 

ITERATIVE  SOLUTIONS  OF 
THE  HELHHOlTZ  EOUATION, 

Ae-404  4J0  Olv,    IS 

ITERATIVE  METHOOS 

OYNAMIC  PROGRAMMING 

DYNAMIC  PROGRAMMINGi 
SUCCESSIVE  APPROIIMATIONS 
AND  VARIATIONAL  PROBLEMS 
OP  COMBINATORIAL  NATURE, 

•0-404  JJ7  Olv,    IS 

ITERATIVE  METHOOS 
LINEAR  PROGRAMMING 

COMMENTS  ON  'SOLUTION 
OF  TME  OUOTA  PROBLEM 
BY  A  SUCCCSIVE-RCOUCTION 
METHOD'  BY  a.  F,  VOTAB, 

40-40*  SSI       eiv.  IS 

ITERATIVE  METHODS 
SEQUENCES 

.  — •!!  "<'TML  ESTIMATES 
FOR  COMPUTING  A(|/P) 
BY  NEBTON'S  METHOD, 

•0-404  S*0  DIV, 


IS 


J4P^N 

COMMUNISM 

JAPANESE  COMMUNISTS  AND 
THEIR  STRUGGLE  FOR 
POBER, 

AD-404  44*  Olv.    It 

JET  Engine  fuels 

•ioloqical  contamination 

,...!I**''**"*''  "  microbiological 
COntahination  of  jet 
fuel  ano  development 

OF  TECHNIOUES  FOR  DETECTION 
OF  MICROBIOLOGICAL  CONTAMINATION 
AO-404  771  OIV,    10 

JET  FLAMES 

LAHIN4R  FLOa 

CRITICAL  ElAMINATION 
OF  THE  FLUID  OYNAMIC 
PROaCEH  POSED  BY  THE 
LAMINAR  JET  DIFFUSION 
FLAME, 

Ae-404  770  Olv,    10 

JET  M|||NG  FLOa 
OIFPUSION 

_  CRITICAL  EXAMINATION 
OF  THE  FLUID  OYNAMIC 
PROBLEM  POSED  BY  THE 
LAMINAR  JET  DIFFUSION 

40-404  770  Olv.    10 


JE 


T  MIXING  FLOB 
PLASMA  MEDIUM 


INTERACTIONS  BETaEFN 
A  PaRTlT-IONIZEO  LAMINAR 
SUBSONIC  JET  AND  A 
COOL  STAGNANT  GAS, 

AD-404  IBB  Olv.   « 

KLYSTRONS 

ELECTRON  BEAMS 

INVESTIGATION  OF  LINCA* 
BEAM  ANO  NEa  CONCEPTS 


LAB -LOB 


0*    nICKOXVC    vo»c* 


Div, 


RUSSIAN  U"B*N  •OUKfUl 

men  scar   to  pi>oi.rrtnitM, 

*D-*a*    •«]  0I»,       32 

LiiMiM**   lOuNotiir   t,krim 
hOt    TKaNSrc* 

erricT  or  suot<nct 

roKCCS  ON  Htss  TNANS'CK 

ceokiNc. 

*D>*0*    <I4I  DIV.        * 

kANINATEO  PLASTICS 

FATICUC   INCCHANICSI 

ETtcT    or    FUe-CTCLt    STUCSStS 
ON    rATifiuC    Lirr    or    plastic 

LAnlNATCS  NCINroNCCO  DITh 

un*ovcn  riacKS. 

AD-*0*  74*  01*.    l« 

kANINATCD  PLASTICS 

riLAHCNT  aOUNO  C0NST*UCT|0N 

RESIDUAL  STRESSES  IN 
THICK  OLASS  riLANENT 
RClNroRCCO  LAMINATES. 

Ae-404  •104        oiy.   I <) 

tAHINATtO  PLASTICS 

MECHANICAL  PROPERTIES 

STRENSTh  PROPERTIES  Or 
REINPORCEO  PLASTIC  LAMINATES 
AT  ELEvATEO  TEMPERATURES 
IVIBRIN  I3S  RESIN  AND 
IRI-GAKAN  SlaSS  rABRICI, 

Ae-4a4  74?        oly.   ii 

LAMINATES 

HEAT>RESISTANr  PLASTICS 

LAMINATES  roR  HICH 
TEMPERATURE. 

Ae-404  330         eiv.   I« 


LANOInO  aios 

ALL.REATHER  A 

CLIMATIC  S 

PROPOSED  LANO 

rOR  NATIONAL 

•AShINCTON,  0 

A0-4a4  70 

CLIMATIC  S 

PROPOSED  LAND 

rOR  MUNICIPAL 

ATLANTA.  CEOR 

AD-404  70 

CLIMATIC  S 

PROPOSED  LAND 

rOR  NESARK  A| 

NCR  JE«Slr, 

A0-4a4  TOS 
CLIMATIC  STUDir 
PROPOSED  LANDIN6  S 
rOR  INTERNATIONAL 
SAN  PRANCISCO,  CAL 
AD-404  704 
CLIMATIC  STUOir 
PROPOSED  LANOINS  % 
rOR  GREATER  SOUTH* 
INTERNATIONAL  A|PM 
PORT  RORTH,  TEIAS, 
Ae-404  70« 
CLIMATIC  STUDIF 
PROPOSED  LANDING  S 
rOR  INTERNATIONAL 
HOUSTON.  TEIAS. 
Ae-4e4  70* 
CLIMATIC  STUDIC 
PROPOSED  LANDING  S 
rOR  CLEVELAND  HOPK 
AIRPORT.  CLEVELAND 
AD-404  033 


V  I ATION 
TUDIES  rOR 
IMG  STSTCM 
A  IMPORT , 

.  e. 

3  OIV. 

Tuoirs  roR 

ING  STSTtM 

A  IMPORT , 
GIA, 

DIV. 
TUDIfS  roR 
INC  STSTEM 
RPORT,   NERARK, 


DIV, 

s  roR 
tstem 

AIRPORT, 

IrORNIA, 

DIV, 

s  roR 

TSTEM 
EST. 

ORT, 

OIV. 

s  roR 

TSTEM 
AIRPORT . 

DIV. 
S  roR 

TSTEM 
INS 

,   OHIO. 
OIV, 


LANCUaGE 

analtsis 

linguistic  analtsis  in 
machine  translation  research, 

AD-404  l«l  DIV,   tl 

LANGUAGE 

MACHINE  TRANSLATION 

AUTOMATIC  COMPUTERS  IN 
MACHINE-TRANSLATION  RESEARCH. 
Ae-4a4  OSR  Olv.    31 

I^LAnOVaGE 
USSR 

PAINS  or  RUSSIAN  aoRos 

•ITh  high  CORRELATION, 

A0-404  5«4  OIV.    31 

SCMICONOUCTOR  DEVICE 

CONCEPTS. 

AO-404  311  Olv,   • 


LASERS 

DETECTORS 

IMPNOVEO  QUANTUM  EPrlelENCT 
LASER  DETECTORS, 

AO-404  410  DIV,   • 

LASERS 

MATERIALS 

INVESTIGATION  OP  ASSORPTION 
AND  RE. EMISSION  or 
OIIDE  CRTSTALS  CONTAINING 
DISSIMILAR  roREIGN  IONS, 

AD-4a4  037  Olv,   fS 

LASERS 

RADAR 

COHERENT  LIGHT  INVESTIGATION. 
AO-404  323  Olv,   2S 

L«a 

NUCLEAR  aEAPONS 

GERMAN  DISCUSSION  Or 
ATOMIC  aEAPONS  ANO 
THE  LAN, 

Ae-404  tiS  Olv,    10 


L*a 

UPPER  ATMOSPHERE 

SPACE  LA*  BliLIOCRAPHT. 

Ae-404  3B2  Olv,    it 

LEGAL  TERMINOLOGT  POR 
THE  UPPER  REGIONS  OP 
THf  ATHOkPHERE  ANO  POR 
THE  SPACt  NETOND  THE 
ATMOSPHERE, 

Ae-404  3*3  Olv.   J< 

leabersmip 

hISTORt 

PSTCHOANALTTIC  t NTrRPRCT A T | OH 
or  ROooROa  alLSONi 
A  BOOK  REvlEa, 

Ae-404  3es  DIV,    31 

LEARNING 
DRUGS 

MEASUREMENT  OP  DETRIMENTAL 
DRUG  ErrECTS  ON  CoMPLEa 
BEHjivioR  IN  ANIMALS, 

AD-404  i|B«  Olv,   *B 

LEARNING 

TFACMING  MACHINES 

TRANSrER  EPPECTS  aiTHIN  A 

HIERARCHICAL  LEARNING  TASK 

AS  A  ruNCTiON  or  REvira  and 

CORRECTION  ON  SUCCESSIVE 
PARTS. 

AO-404  BIS  Olv,   t» 

klBa*RIES 

riRE  SArETT 

rEOERAL  riRE  COUNCIL 
MINUTES  Or.HECTING, 

N0VEH8CR  t,  iR4i:   sTArr 

PROGRAM  MANAGEMENT  AS 
RELATED  TO  PIRE  SAPETT. 
THE  COUNCIL'S  riRE 
SArtTT  RtrERENCC  LIBRART, 

Ae-404  73»  Olv.    13 

Lirr  SUPPORT 

O'TGEN  esuipment 

STUOT  OP  AN   inorganic 
STSTEm  roR  THE  RECOvERT 

or  oiTcEN  130  OAT  Evaluation 
pRoeaAni . 

4D-404  44S  Olv.   « 

LIPT 
SL 


SH 
NE 


or 

AC 

T 


Cnoer  bodies 

LiPT  or  SLENDER  NOSE 
*PES  ACCORDING  TO 
*TON|AN  THEORT. 

AO-404  413  Olv, 

NOTE  ON  THE  LIPT 
SLENDER  NOSE  SHAPES 
CORDING  TO  NERTONIAN 
KEORt, 

A0-*e4  424  DIV, 


LIGHT 

dehooulation 

photomking  in  a  bulk 
semiconductor  photodetec tor , 

AD-4e4  21*  Olv,   25 

LIGHT 

ELECTROMAGNETIC  PROPERTIES 

COHERENT  LIGHT  INVESTIGATION, 
AO-404  323  DIV.   (S 

LIGHT 

SCATTERING 

TRAnSLATION^OP  PRENCH 
RESEARCHI  THEORT  or 

THE  SOLAR  Aureole,   part 

I,   scattering  ANO  RAOIATIVt 

transper, 

AO-404  S«4  Olv,   I 

LIMITED  aAR 

nuClEar  aEAPONS 

SOME  STRATEGIC  IMPLICATIONS 
OP  THE  NUCLEAR  REVOLUTION, 

Ae-404  137  Olv,    IB 

LINE  SPECTRUM 
POTASSIUM 

APPLICATION  or  A  eiSCRETE 

LINE  Emission  source 
to  datllght  ballistic 
photographt 

*e-*o*  Jjs       Olv,  ti 


LINEAR  PROGRAMMING 

CHEMICAL  EOUlLlBRIun 

LINEAR  PROGRAMHINS  APPROACH 
TO  THE  CHEMICAL  EOUILIBRlUn 
PROBLEM, 

AO-404  343  OIV>   • 

LINEAR  PROGRAMMING 

COMBINATORIAL  ANALTSIS 

SUGGESTED  COMPUTATION 
POR  MAllMAL  MULTI-COMMOeiTT 
NETaORK  PLOaS, 

AD-404  <10  Olv,    IS 

LINEAR  PROGRAMMlNG-COnaiNATORIAL 
APPROACH  TO  THE  TRAVELING 
SALESMAN  PROBLEM, 

Ae-404  B13  OIV,    IS 

LINEAR  PROGRAMMING 

CASEOUS  OlrruSION  SEPARATION 

LINEAR  PROCAAMHlNC  MODEL 
OP  THE  GASEOUS-O irruSION 
ISOTOPE-SEPARATION  PROCESS, 

Ae-404  40S  Olv.   <• 

LINEAR  PROGRAMMING 
ITERATIVE  METHODS 

COMMENTS  ON  'SOLUTION 
OP  THE  OUOTa  PROBLEh 
•T  A  SUCCESI VE-REDUCTION 
HEThOO'  B»  O,  P,  VOTAB, 
JR. 

Ae-40*  SSI       Olv.   IS 


LINEAR  PROGRAMMING 

LOADING   (MECHANICS! 

LINEAR  pROGRAMHInB  AND 
STRUCTURAL  DESIGNI  LIMIT 
ANALTSIS. 

Ae-404  IRS  Olv.    13 

LINEAR  PROGRAMHIMG  AND 
STRUCTURAL  DESIGN!  LIMIT 
DESIGN. 

AD-404  •••14  Olv.    I* 

LINEAR  PROGRAMMING 
NUMERICAL  ANALTSIS 

ON  rlNDINS  INTEGER 
SOLUTIONS  TO  LINEAR 
PROGRAMS, 

Ae-404  70B  Olv,    If 

APfROIlHATION   IN  POLICY 
SPACE,  LINEAR  AND  NONLINEAR 
PROGRAMMING, 

AO-404  B4I  DIV,    II 

LINEAR  PROGRAMMING 

NUMERICAL  METHODS  ANO  PROCEOURCS 

SiMPLtl  METHOD  POR 
OUAORATIC  PROGRAMMING, 

Ae-404  2T<I  Olv,    IS 

LIOUEplEO  GASES 
HANDLING 

CRYOGENIC  LIQUID  TRANsrER 

rrcHNiouES, 

Ae-404  ««4  olv,    M 


LleUErlED  GASES 

MTDR06EN 

KINETICS  ANO  OIPPUSION 
STUOT  oP  THE  PARA-ORTHQ 
SHirT  OP  HTDROCEN, 

A0-4e4  •IRS  Olv.   « 

liquid  metal  coolants 
hFAt  transper 

INVESTIOATION  OP  LIBUID 
METAL  BOILING  MEAT 
TRANSFER, 

AD-404  B24  Olv,   2S 

LOABING  IMECHAMICSI 
LINEAR  PROGRAHHING 

LINEAR  PROGRAMMIIaa  AND 
STRUCTURAL  DESIGN!  LIMIT 
ANALYSIS, 

Ae-404  •••IS  Olv,    13 

LINEAR  PROSRAMMInG  AND 
STRUCTURAL  DESIGNI  LIMIT 
DESIGN, 

AD-404  •IR*  elV,    IS 

LOADING  (MtCMANICSI 
SYFEL 

TRANSLATION  OP  RUSRIAM 
RESEARCH,   BEHAVIOR  OP 
STEEL  DURING  PULSATING 
LOADING  BEYOND  THE 
LIMIT  or  rLUIDITY. 

AO-404  217  DIV.    |» 

TRANSLATION  or  RUSSIAN 
RESEARCH.   STRESS-RUPTuRE 
STRENGTH  or  STEEL  IN 
LIOuIO  SOOIUM  CONTAINING 
OITtEN. 

AO-404  270  Olv,    IT 


LOADING  IMECHANiesi 
STRUCTURAL  SHELLS 

STABILITY  UNOER  AtlAL 
COMPRESSION  ANO  LATERAL 
PRESSURE  or  A  C|RCULAR-CTLINeai< 
CAL  SHELL  aiTH  AN  ELASTIC 
CORE, 

Ae-404  SI*  Olv,   <s 

LOGISTICS 

AIR  roRCE  STSTEHS  COMMAND 

LOGISTICS  SYSTEM  SIMULATION! 
A  PIRST  APPROACH. 

Ae-404  400  DIV.   SO 

LOGISTICS 
BUDGETS 

RELATIONSHIPS  SCTarCN 

aeapons  ano  logistics 
evpenoi TURES. 

AO-404  2««  Olv.    I* 


LOGIST ics 
COSTS 


COSTS 

PROPOSAL  FOR  REDUCING 
THE  COST  OP  LOGISTICS 
SUPPORT. 


SUPPORT. 

40-40*  S*« 


•i«.  la 


LO 


IjIBTICS 
SIMULATION 

.MATiCi*^"*  "•  "•RD's 

LOa-PASS  FILTERS 

STOCHASTIC  PROCESSES 
„,„;?.  T"J  OUTPUT  PROBASUITT 
OENSITT  FUNCTION  oP    ••*■" 
J^iJ?!"*"  OEUCE  alTH 
SJIIi'"  "O^-'AUSSIAN 
RANDOM  INPUTS. 

»e-*04  Ri)       ,,,,  , 

LUSaicANTS 
CVTrusION 

LUBSllrj;:""""'  e.T.uSlON 

»o-40»  «<s       0,,,  ,, 

LUSRICANTS 
FLUID  FLOa 

.^  fh!*  "'BCOUS  PLOa  OF 
J2.iMj""""*«»'»Lt  FLUID 
THROUCH  A  CONSTRICTION. 

*0-40*  442  i,,.   , 


LUBRICANTS 
TESTS 

DEVELOPMENT  OF  HIGH 
TEMPERATURE  DEPOSITION 

RIG  For  advanced  rNoiNC 

LUBRICANTS, 

AD-40*  J«R  Olv,    |R 

lubrication 
mydrodtnamics 

translation  or  russian 
research!  eiperimental 

PROor  OF  THE  ELASTOMTORODTNAMie 

A0-4e4  7R0  Olv,   »» 

LUMINESCENCE 
SIMULATION 

LABORATORY  SIMULATION  OP 
LUNAR  LUMINESCENCr, 

Ae-404  4S0  Olv,   2 

LTMPM»T|C  STSTEM 
LYMPHOCYTES 

RECIRCULATION  OF  LYMPHOCYTES, 
Ae-404  4BR  Olv,    14 

LYMPHOCYTES 

BLOOD  CIRCULATION 

RECIRCULATION  OF  LYMPMOCYTCS. 
Ae-404  4SR  DIV,    14 

MACHINE  TRANSLATION 
DIGITAL  CORPUTCRS 

AUTOMATIC  COMPUTERS  IN 
NACHlNE-TRANSLATInN  RESEARCH, 
AO-404  BSR  DIV.   it 

MACHINE  TRANSLATION 
LANGUAGE 

STUDIES  IN  MACHINE 
TRAnSLATI-ON  21   RESEARCH 
METHODOLOGY, 

AD-404  im  olv,    32 

LINGUISYIC  ANALYSIS  IN 
MACHINE  TRANSLATION  RESEARCH, 
Ae-4a4  BRI  Olv,   32 

MAGNESIUM  ALLOYS 

FATIGUE  (MECHANICS) 

ROTATING  BEAM  PATIGuC 
ANO  CORROSION  FATIGUE 
PROPERTIfcS  OF  ALUMINUM 
AND  MAGNESIUM  ALLOYS, 

AD-404  fS2  Olv,    IT 

masnetic  core  storage 
transistors 

transistorized  shift 
register, 

AD-404  3*0  Olv',   B 

HASNEtIC  FIElOS 

llectromagnetic  rave  reflections 
electromagnetic  rave 

reflection  from  an 
oscillating,  collision. frct 
masneto- ionic  medium,       . 

AO-404  700  Olv,  ft 

MASNETIC  STORMS 

ELECTRIC  CURRENTS 

study  of  high  latitude 
ionospheric  current  patterns 
■IYh  Emphasis  On  the 
I2Th  hour  u,  t, 

AO-404  4R«  Olv,   2 

MASNCTOHTDROeTNAnlCS 
AIRFOILS 

EIPERIMENTAL  STUDY  OF 
AN  AIRFOIL  alTN  A 

bounDart  layer  subjected 
to  macnetoaerodtnamic 

PBRCES. 

A0-4e4  223  div,   « 

MASNETOhtDnODYNAHICS 
DIFFERENCE  EQUATIONS 

ONE-DIMENSIONAL  CHANNEL 
FLOa  IN  THE  PRESENCE 
OF  A  MAGNETIC  FIELD, 

Ae-4Q4  it*  eiv.   « 

NASNETOHTOROeYNAMICS 
SENERATORS 

TRANSLATION  or  RUSSIAN 
■CSEARCMI   FLO*  or 
(LtCTRO-CONDUCTIvr  GAS 

bith  constant  speed 
in  the  duct  op  a 
hagnetohydrooynamtc  generayor, 

AD-4Q4  7*1  DIV,   2t 

maqnetomtorooynamics 

HYPERSONIC  FLOa 

EFFECTS  OP  A  MAGNETIC 
FIELD  ON  THE  MYPEavELOC I T Y 
FLOa  ABOUT  A  BLUNT 
BOOT, 

AO-404  333  DIV,   M$ 

M««NET0HTDR00TMAH|CS 
MASNETIC  PINCH 

SIMULATION  AND  PROTOTYPE 
CONSTRUCTION  OF  CERTAIN 
ASPECTS  OF  NUCLEAR  DETONATION 
ANO  ASSOCIATED  THEORETICAL 
RORr, 

AO-404  2*«  DIV,   it 

magnetohtdnodtnamics 
terrestrial  magnetism 

laboratory  investigation 
of  geomashctic  dtnamos, 

AD-*OB  BJI  Blv.   2 

MAGNET OMTDROOTNAMICS 

THEORY 

PROPAGATION  OF  ELEC TROMASMCT I C 
RAVES  IN  AN  INMOMaGENfOUt 
MEDIUM. 

*e>*e*  ••«  01 ».     <s 


LOB-MBC 


masnEtohtorodtnahics 
turbulence 

magnetohtdrodynamic   and 

plasma   turbulence, 

AD-404  3«S  DIV,   i$ 

hagnetohydrooynamics 

RAVE  YRANSHISSION 

TRANSIENT  REFLECTION 
AND  TRANSMISSION  OF 

A  Plane  *av£  normallt 
INCIDENT  UPON  A  SEM|-|NF|N|TC 


ANISOTROPIC  PLASMA, 
AO-404  SS« 


Olv, 


25 


MAGNETRONS 
ELECTRONICS 

RESEARCH  INVESTIGATION 
DIRECTED  TORARD  EvTENOING 
THE  USEFUL  RANGE  nP 
THE  ELECTROMAGNETIC  SPECTRUM, 
Ae-404  351  Olv,   ■• 


maintenance 

electronic  eouipnfnt 
eipendable  modules  as 

BASES  FOR  OISPOSAL-AT-FA|LuRE 
MAINTCNANCE, 

Ae-4a4  t34  Olv,    I 

MANAGEMENT  ENGINEERING 

AIR  FORCE  STSTEMS  COMMAND 

PERT  PROGRAM  MANAGEMENT 
ANO  DEVELOPMENT  PLAN, 

Ae-404  154  Olv,    IS 

MANAGEMENT  ENGINEERING 
FIRE  SArETY 

FEDERAL  FIRE  COUNCIL 
MINUTES  OF. MEETING, 
NOVEMSER  4,  1*43!   STAFF 
PROGRAM  MANAGEMENT  AS 
RELATED  TO  FIRE  SAFETY. 
THE  COUNCIL'S  FIRE 
SAFETY  REFERENCE  LIBRARY. 

AO-404  732  Olv.    13 

MANAGEMENT  ENGINEERING 
INVENTORY  CONTROL 

COMBINATION  OF  ALTERNATIVE 
RESEARCH  TECHNIQUES  IN 
LOGISTICS  SYSTEMS  ANALYSIS. 

AO-404  50*  Olv.   10 

MANAGEMENT  ENSINECRINS 
LOGISTICS 

LOGISTICS  STSTEM  SIMULATIONI 
A  FIRST  APPROACH, 

Ae-404  40B  OIV.   30 

MANAGEMENT  ENGINEERING 
OPERATIONS  RESEARCH 

DYNAMIC  PROBLEMS  |M 
THE  THEORT  or  THE 
r  |Rm. 

AD-404  5*7  Olv.   24 

THE  RESEARCHER  AND 
THE  MANAGER!    A  DIALECTIC 
OF   IMPLEMENTATION. 

AO-404  4*2  01*.   30 

MANAGEMENT  ENGINEERING 
SeClOLOGT 

PROSPECTS  OF  A  UNIFIED 
THEORY  OF  ORGANIEaTIONS. 

Ae-404  35*  DIv.   32 

MANAGEMENT  PLANNING 
BUDGETS 

AN   ISOeUANT  APPROACH 
TO  INVESTMENT  DECISION 
PROBLEMS, 

AD-404  524  Olv.   24 

MANNED  SPACECRAFT 

MAINTENANCE 

CURRENT  CONCEPTS  AND 
ISSUES  or  IN-SPACE 
SUPPORT. 

AD-404  500  DIv.    12 

manned  spacecraft 
solar  radiation 

analtsis  of  solar-flare 
mazaro  to  manned  space 

SYSTEMS. 

AD-404  5*0  Olv.   20 

MANUPaCTuRING  NCThODS 
CAPACITORS 

PRODUCTION  ENGINEERING 
MEASURE  FOR  COLUMBIUM 
CAPACITORS. 

Ae-404  477  DIv.   B 

MARINE  BIOLOGY 

AQUATIC  ANIMALS 

CEHCRAL  BIOLOGY  OP 
PHYSALIA, 

Ae-*0*  4S4  Blv,   > 

MARINE  BIOLOGY 
CALIFORNIA 

GUIDE  TO  SOME  TQMALCS 
BAY  POlYCMAETES. 

Ao-aoA  on  Olv.     I* 

RASCRS 

ELECTRONICS 

RCSEARCM  INVESTIGATION 
DIRECTED  TORARD  EVTENDING 
THE  USEFUL  RANGE  OF 
THE  ELECTROMAGNETIC  SPECTRUM, 
AD-4e4  351  Olv.   i 

MASERS 

OPERATION 

MASERI   A  HCa  TVPt  MOLECULAR 

AMPLIFIER  FOR  MICROBAVE 
NAOIATION. 

Ae-*e*  5S*       DIV,  tt 


MATHEMATICAL  ANALYSIS 
OOPPLER  EFFECT 

NOTE  ON  THE  MINIMUM 
VARIANCE  OF  UNBIASED 
ESTIMATES  OF  DOPPLER 
SHIFT, 

40-404  413  OIV,   • 

hathematical^logic 
game  theory 

multimove  infinite  game 
ritm  linear  payoff, 

AD-404  *45  Olv,    IS 

mathematical  logic 

THEOREMS 

TORARD  SEMI-AUTOMATED 
MATHEMATICS!  THE  LANGUAGE 
AND  LOGIC  OF  SAM  III, 

AO-404  300  Olv.    15 

MATHEMATICAL  MODELS 
CONTROL  SYSTEMS 

A  COMPUTER-ORIENTEO  STUDY 
OF  PERFORMANCE  FEEDBACK 
IN  SAMPLED-DATA  CONTROL 
SYSTEMS, 

AD-404  441  DIv.   30 

MATHEMATICAL  MODELS 

NETaeaxs 

_0n  some  cohhunication 
netrork  problems. 

AD-404  055  OIV.   • 

MATHEMATICAL  PREDICTION 
OPTIMIZATION 

SCOUENTIAL  DECISION  PROBLEMS 
RITh  a  LIMITED  MEMORY. 

Ae.404  272  DIV,    15 

MATHEMATICAL  PREDICTION 
ORBITAL  TRAJECTORIES 

A  HODEL  for  THE  ERRORS 
IN  SATELLITE  ORBITAL  PREDICTIONS 
CAUSED  BY  FLUCTUATIONS 
IN  DRAG, 

AD-i04  540  DIV.    |2 

MATHEMATICAL  PREDICTION 
PROBABILITT 

OPTIMUM  LINEAR  ESTIMATION 
FOR  RANDOM  PROCESSES 
AS  THE  LIMIT  OF  ESTIMATES 
BASED  ON  SAMPLED  DATA, 

AO-404  275  Olv,    IS 


MATHEMATICAL  PREDICTION 
RELIABILITT 

METHOD  OF  COMPUTING 
THE  INHERENT  ACCURACY 
RITh  aHICH  A  TIME  DELAT 
CAN  IE  ESTIMATED, 

AD-404  5*2  Olv,    5 

MATHEMATICAL  PREDICTION 
THEORY 

CURRENT  PROBLEHS  IN 
LINEAR  AND  CONFIGURAL 
PREDICTION, 

AO-404  472  Olv,    15 

MATHEMATICAL  PROGRAMMING 
TRANSPORTATION 

CONSTRUCTION  OF  MAXIMAL 
DYNAMIC  FLOaS  IN  NETaORKS, 

AD-404  374  DIV,   SJ 

MATHEMATICS 
THEORY 

PRESENT  STATUS  OF  THE 
SPlNOR  THEORY  alTHiN 
THE  GENERAL  THEORY  OP 
RELATIVITY!    A  LECTURE 
BY  PROF,  E,  SCHHUYZER, 

40-404  325  DIV,    IS 

HATRII  ALGtBRA 

DIFFERENTIAL  EQUATIONS 

KRONEIKER  PRODUCTS  ANO 
THE  SECOND  HETHOO  OF 
LTRPUNOV, 

Ae-404  304  Olv.    IS 


MATRIl  ALGEBRA 

THEORY  — 

NOYES  ON  MATRIX  THEORYI 
XI*:  ON  THE  JACOai 
RELATION  FOR  THE  BRACKET 
SYH,Ol. 

Ae-4a4  244  Olv,    |S 

NOTES  ON  MATRIX  THEORTI 
IVI  MULTIPLICATIVE  INEQUALITIES 
OBTAINED  FROM  ADDITIVE 
INEQUALITIES, 

AD-404  30*  DIv,    15 

MEASURING  DEVICES  (FLECTRICAL  *  ElECTRI 
MANUFACTURING  METHODS 

PROOUCTION  CN6IIIEERING 
MEASURE  FOR  METERS,  . 
TAUT-BANO  SUSPENSION, 
A-C  MOVING  IRON  VANE 
PER  SIGNAL  CORPS  REQUIREMENTS 
SC8.I40. 

Ae-404  23*  Olv,   t* 

MECHANICAL  RAVES 

LOADING  (MECHANICSl 

COMPLETE  SOLUTION  FOR 
AN  ELASTIC  HALF-SPACE 
UNDER  A  -POINT  STEP 
LOAD, 

AD-404  *57  DIV,   It 

MECHANICAL  RAVES 
PROPASATION 

AIISYMMETRIC  SAVE 
rlELOS, 

AD-4e4  SJ*  01*.   IS 


M-U 


IOC  -  NTT 


"tCNAnlCUL  »»VtS 


UN0f«6»0u1t«JlT»uC>U»C5 

tL*STIC  iVvC  IMTCKACTIC 
•  ITn  CTLlNOHIOl,  C*VlTT. 


*B-*04    •l«0 


DIv. 


MCCMAMIeS 

$T»uCTU«t$ 

T»*NSI,*T|ON    or    DuSSMN 
■£Jt*»CMI         Cr*T*|N     n<TMCn*TIC*L 
"JTmoDI    of    SOLVINC    INCINttHlNC 

•e-404     7i?  Dl»,        2S 

ncoiCAk  ntiCtHCM 

ST«TI$TK«1.  ANALTSIS 

CCNCKAL  UiC  or  TMt 
POISSCN  AP^WOIInATION 
FOB  OlMOnilL  CVCMTS, 

•iTm  *ppuic*tion  TO 

■  •CTt*|*L    CNDOCallOITIf 
DATA  , 

«0-»0»     1(0  BIV.        14 

(ktCTPoOCS 

rutL  CCLL  "EfliHANC 
CLrcTKOOt     CONPICuaATIOM, 

AO-404  2I«  Olv,   7 

»tT«L  Pit"* 
fiOkD 

C»TST»L  STKUCTuME  in 
COLO  PILnS. 

•0-404  (17  el».    17 

"tT»L  JOINTS 

THr«»l«k  CONOUCTJVtTT 

THc*n«k  coNOuCTANCC  or 

NtTALLIC  JOINTS, 

AO-404  IT*  0I»,    »i 

"CTAL  SPINNIN6 
TUN6STCN 

roanAtiLiTT  or  tunostin 

PLATE  AND  SNCCT'tr 
SPINNINC  TeCMNIeUCS, 

AO-404  7JS  Olv.    (4 

nCTALkOSMAPMT 

r»4CTo(»C   IHCCHANICSl 

»tSCA«CM  TO  OCvtLOP 

netmoos  ro«  heasupinc 

THE  PPoPtPTIES  or  PENETPANT 
rL*»  INSPECTION  naTEPIALS, 

AD-404  217  DIV.    |7 

PETALS 

•■■LI06PAPHIES 

OEPENSE  nETAlS  iNrOPHATlON 
CENTEP  StLECTEO  ACCESSIONS, 

A0>404  Jl*  0I»,    17 

OErENSE  NETALS   iNrOPMATION 
CENTEP  SELECTED  ACCESSIONS, 

A0>404  SJ*  ol»,    17 

nCTEORITES 
«ECo»EPT 

PECOVEPT  or  THE  SENDEeO 
nCTEOPITC, 

AD>404  <e|  Olv,   I 

RCrropoLociCAL  papameteps 
lNr»A»eo  pcscAPCH 


"CTEOPOtOG ICAL  ASPECTS 
or  INrPAPEO  OPEPATIOMS. 

AO-404  •■••  Olv. 


25 


Hf TE0P0L06ICAL  PAOAH 

ATHoSPmEPIC  PPEC ipitat ion 
PPECIPITATION  PPoriLES 
rOP  THE  TOTAL  PAOAP 

covepage, 

AO-404  47*  DIV.   2 

PCTEOPOloCICAl  SATELLITES 

pnotocpapms 

aTu»s  or  cLOuo  voptei 
pattepns  obsepveo  in 

SATELLITE  PmotocpaPmS, 

Ae-404  ISI  Olv.   2 

"'TE0»0L0SICAL  SATELLITtS 
pnotoopapmt 

OPTICAL  PECTirlCATION 
AND  CPIOOINS  or  SATELLITE 
PNOTOCPAPmS, 

AO-404  <)«7       eiv.  2 

"ICPOOIOLOCT 

USSR 

SELECTED  ABSTRACTS  rPON, 
SOVIET  BIONEDICAL  JOURNALS. 
*«•.  II,  NO,  », 

AO-404  117  Olv.    14 

PESEAPCN  ON  NOISE  IN 

CPBsSEO-r ielo  guns. 

AD-404  BJt  Olv,   B 

OEVELOPHENT  or  PPn-rOCUSED 
bOR-NOtSe   TPAVELINC-RAVE 
TUBES  rOP  K  SUB  U-, 
P-.  Awo  K  SUB  a-BANO, 

AO-404  J2I  Olv,   B 

PICPORAVE  CBUIPNCHT 
DESIGN 

reseapcm  investigation 
oipecteo  torapd  eitenoing 

THE  USEruL  RANGE  or 
THE  EleCTPOPAGNETIC  SPECTRu". 
AD-404  JSI  Olv,   S 

"ICPORAVE  EOUIPHENT 
ELECTRONIC  SRITCMfs 

BROADBAND  SOLID-STATE 
SPITCHES. 

AD-404  4<S  Olv.   B 

niCPOBAVE  CBUIPNENT 
SCIENTIFIC  RESEARCH 

APPLIED  RESEARCH  |N 
nICRORAVE  AND  OUANTUn 
CLCCTRONICS. 

AO-404  411  Olv.    B 


PICPORAvES 

ELECTRON  REAPS 

INVESTIGATION  OP  LINEAR 
BfAn  «N0  NEr  CONCfPTS 
or  ntCRORAVE  PORER 
SENERATION, 

AO-404  41S  Olv.   B 

PILI7ART  PERSONNEL 
SELECTION 

ABSTRACTS  or  USAPPQ 
RESEARCH  PUBLICATIONS, 
r»  IfBR, 

AO-404  7J<I  Olv,   21 

"Ilitapt  Publications 

BIBl I06Paph|[s 

ABSTRACTS  Or.uSAPRO 
RESEARCH  PUBLICATIONS, 
P»   1»4«. 

AO-404  lit  Olv.   21 

pilITart  rations 

GPEaT  BRITAIN 

COnpRESSED  PEHTDPATED 
SUBSISTENCE,  GREAT  BRITAIN. 

A0-4a4  I7B  Olv,   2» 

PILITaRt  STRATEGT 

thEort 

RORTH  or  PRINCIPLES 
OP  RAP. 


AD-404  JB4 


Olv.    IB 


PILITART  STRATEGT 
USSR 

TRANSLATION  OP  RUSSIAN 
research;  sohE  SOVIET 
VIErs  ON  THE  NATURE 
or  A  ruTURE  RAP  AND 
THE  PACTORS  OETERPINING 
ITS  COUPSE  AND  OUTCOME: 
SOVIET  PILITART  SCIENCE 
ON  The  CHARACTER  or 
CONTEnpoRART  PAR, 

AD-404  20S  Olv.    IB 

pilitart  training 
cohrunists 

translation  op  russian 
article:  ideological 
and  organizational  activitt 

or  niLITART  CADRES, 

AD-404  itBI  Olv,   21 

PINIATUPE  ELECTRICAL  EOUIPHENT 
PORER  TRANSroRHEPS 

DESIGNING  OC-OC  CONVERTERS 
roR  MICH  ErriciENCT 
AT  kOR  PORER. 

AD. 404  112  DIV.   7 

POBILIZATION 
RE VIErs 

klaus  knopr  on  rap 
potential:   a  briep  revier, 

AD-4a4  270  DIv.    IR 

MODULES  iElECTRONIC) 
DISPOSAL 

evpenoablE  hodules  as 

BASES  rOR  OISPOSAL-AT-rAILUPf 
MA INTENANCE  . 

AO-404  714  Olv.    I 

polecular  electronics 

NUMERICAL  methods  Aro  PPOCEOURCS 

SOME   REMARKS  On  the 
PARlSER-PARR-POPLE 
nCTMOO. 

AO-404  44*  Olv.    B 

MOLTBOENUP 
OVIOATION 

INITIAL  STAGES  or  OIIOATION 

or  metals:  POLTBorNuM, 

AO-404  774  Olv.    |7 

POLTBOENuM  AkkOTS 
BPAJING 

TANTAkUM  AND  HOkTBDENUM 
BPAJINC  TECHNIQUES, 

AO-404  S74  Olv,    24 

PECHANICAk  AND  PHTSICAk 
PPOPERTItS  or  TIM  HOLTBOENUM 
ALLOT  SHEET  or  TUNGSTEN 
SHEET, 

AO-404  110  Olv,    |7 

HOLTBOENUM  COMPOUNDS 
COMPkEl  COMPOUNDS 

PARAMAGNETIC  RESONANCE 
STUDIES  or  BONDING 
IN  VANAOTk  AND  MOkTBDENTk 
"ET»k  COHPkEXES. 

Ae-404  47S  Olv.   < 

MOMENT  or  INERTIA 
MOON 

MOMENTS  or  INERTIA 

AND  cravitt  riEkO  or 

THE  MOON. 

AD-ROB  211  Olv.   ( 

MONTf  CARkO  METHOD 
MiklTART  STRATEGT 

MONTE  CARkO-PRePOSEO 
CHAPTER  or  A  BOOK 
CPTITkEO   'HIklTART  PkANNING 
IN  AN  UNCERTAIN  RORkO.' 

AD-404  52«  Olv.    IS 

MOON 

BRIGHTNESS 

TRANSkATION  or  RUSSIAN 
research:   COPREkATION 

or  STEPS  or  A  VISUAL 

BRIGHTNESS  SCALE  OP 
LUNAR  OBJECTS  PITH 
ABSOLUTE  VALUES  DP  THE 
BRIGHTNESS  PACTOR. 

AO-404  7a0  Olv.   2 

TRANSLATION  OF  RUSSIAN 
•ESEARCMt   ABSOLUTE  BR(ChTNCSS  ' 


y'luES  or  THE  LUNAR 
EDCE  at  various  PHASE*. 

A0-4e4  7B1  Olv.   2 

POOM 

COLORS 

LUNAR  COLOR  PHENOMENA. 
AD-4a4  <12  olv.   2 

MOON 

HARnONIC   ANALTSIS 

MOMENTS  or  INERTIA 
AND  CRAVITT  riELO  Or 
THE  MOON. 

A0-4a4  211  Olv.   2 

MOON 

LUPINCSetNCt 

LABOPAToPT  SIMULATION  OF 
LUNAR  kUMINESCENCE. 

AD-404  4Se  OIVi   ( 

MOON 

TRACKING 

HATSTACK  POINT  STSTCMl 
POON, 

AO-404  ISN  Olv.   2 

MOTOR  CENERAToRS 

PREoUEnCT  STABIkllERS 

TRANSkATION  or  Russian 

RrSEARCHi  DEVICE  rOR 
r«*«UENCT  STABIkllATION 
or  A  STATIC  CONVERTER, 

AD-404  RBR  Olv.   B 

HOWNTING  BRACKETS 
BEARINGS 

INVESTIGATION  or  Sfkr-AklGNlNB 
POUNTINGS  roR  SPACE  i.i»"lNR 
•PCRATION. 

AO-404  2B2  Olv.    12 

HUONS 

PARTICtI  BEAMS 

HUON  OEPOLRRIZaTION  in 
SOL  I  OS. 

*e-4e*  R?i       Olv.  20 

NATIONAL  OCPENSC 
COSTS 

FEDERAL  SPENOINC  FOR 
NATIONAL  SECURITT, 

AD-404  SB4  DIV, 


12 


NAVICATION 

reviers 

NA,:;i?u!:t"  "  ""-'-contain., 

40-404  JSl  Olv.    |« 

navigational  computers 
ciPcuits 

sunfin^r  output  circwitrt. 

AO-404  ail  01*.    I* 

NETRORKS 
EOUAT IONS 

ON  SOPE  COMMUNICATION 
NETRORK  PROBLEMS.- 

AO-404  BSS  01*.   • 

NETRORKS 

MATmEMATICAL   ANALTSIS 

suggested  computation 
for  maiimal  mult l-commooitt 
nEtrork  flops. 

AO-404  ORO  Olv.    IS 

NEUTRON  REACTIONS 
RADIATION  OAMAGE 

—  .ITi""-*!""*  •'  RUSSI»« 
RESEARCHI  EFFECT  OF 

NEUTRON  NAOIATION  ON 

STRuCTuRAk  MATEPIALSI 

J.IIiJ'  °'     "*-   *"•'  K-PAOIATION 
eUARTt  CHTSTAkS. 

AD-404  7B7  Blv.    IR 

NEuTPON  TRANSPORT  TmEORT 

NONLINEAR  DIFFERENTIAL  EOUATIONS 
._.?"""'"■'  0'      INVARIANT 
IPBEOOING  AND  NEUTRON 

cl!?'"*^  T'-tOPT:   ONF-OINENSIBNAk 

AO-404  Rll  Olv.    20 

_,..'"'»*PI»NT  IMBEODING  AND 

NEUTRON  TRANSPORT   TMEORT: 

FUNCTIONAL  EOUATIONS. 

AD-404  4lf  Olv, 


20 


NICRt 


C«EL  ALLOTS 
DISPERSION  HARDENING 

STRENGTHENING  MECHANISMS 
OF  DISPERSION  STRENGTHENED 
ALLOTS . 

AO-404  RRR  Olv.    IT 

NICKEL  COMPOUNDS 
PERoilDES 

RESEARCH  ON  OPTIC* 
or  SELECTIVE  SUREACES 

RIth  emphasis  on  solar 

ENERGT  ABSORBERS  COATED 
RITm  nickel  BLACK, 

AO-404  4S4  Olv.   2S 

NIOBIUM  ALLOTS 

POLLING  (METALLURCTi 

COLUMBlun  ALLOT  SHEET 
POLLING  PROGRAM, 

AD-404  2»l  Olv.   24 

NITRlLES 

MOLECULAR  ISOMERISM 

PPEDICTION  or  CetrORHATION 

FROM  BONO  STRETCHING 

fpCouenct. 

AO-ROR  471  Olv.   R 

NITROCELLULOSE 
PTROLTSIS 

CARBONTL  COnPOUNOS  BCtWkTINC 


NI-14 


raon   ThC   controllEO 

OECenPOSITION  OF  CEkkUkOSE 

nitrate. 

40-404  tn»  Olv,    « 

NITROcEkkUkOSC 

Stntnesi*  ICnCmistrti 

MIKED  ACIO  ANAkTSIS 
•y.NUCkEAR  SPIN  RESONANCE 
RITM  APPklCATION  TO 
IN-klNE  USE  DURING 
PRODUCTION  OF  CEkkUkOSE 
NITRATE . 

AO-ROR  77»  Olv,   R 

NITROBEN 

INJECTION 

NITROBEN  INJECTION  INTO 
THE  BABE  REGION  OF 
A  MVPCWtONIe  RARE. 

*e-4e*  *4«       Olv.  « 

HITROCCN 

IONIZATION 

|NTE«ACT|ON  or  SkOa 
ELECTRONS  RITN  ATOMIC 
OITGtN  AND  ATOMIC  NITROCCN. 

AO-404  210  Olv.   2S 

NITROGkTCCRIN 
COMBUST  ION 

_TRANSkAT|ON  OF  RUSSIAN 
RESEARCHI   MECHANISM 
OF  CONBUSTION  OR  POROERS. 

A0-4e4  7SI  Olv,    10 

NOISE 

ELECTRON  BEAHS 

APPLIED  RESEARCH  |H 
nICRORAVE' AND  BUANTUN 
CLEcTRONICS, 

AD-404  411  01*.   • 

NOISE  IRAOIOI 

"(•SUREHENT 

THEORT  OF  NOISE  MEASUREMtNTt 

ON  parapetric  solid  state 

AMPLIFIER  OF  TRANSMISSION 
eA»|TT  TTPE. 

A0.4e4  R7|  0l»,   • 

NONLINEAR  DirrERENTIAk  EOUATIONS 
CALCULUS  or  VARIATIONS 

TRANSLATION  or  RUSSIAN 

research:  remarks  about 
solutions  of  certain 

NONLINEAR  OlFFERENTIAk 
EOUATIONS, 

Ae-*e4  7fs       Olv,   IS 

NONLINEAR  OlFFERENTIAk  EOUATIONS 
INTESRATION 

A  NOTE  ON  THE  NUNfRICAk 
INTEBRATION  OF  A  CkAS* 
OF  NON-klNEAR  HTPERBOkIC 
OlFFERENTIAk  EOUATIONS. 

AD-404  14B  DIV.    IS 

NONklNEAR  OlFFERENTIAk  EOUATIONt 
STOCHASTIC  PROCESSES 

ON  THE  COMPUTATIONAk 
DETERMINATION  OF  THE 
NATuRC  OF  SOkUTIONS  OF 
NONLINEAR  STSTEMS  RITH 
STOCHASTIC  INPUTS. 

AO-404  400  01*.    If 

NONLINEAR  PROCRAnniNG 
NUHCRICAk  ANALTSIS 

APePOK IMATION   IN  POLICT 
iP*CE,  LINEAR  AND  NONLINEAR 
PROGRAMMING, 

AO-404  B4I  Olv,    IS 

NOZtLES 

FLUID  FLOR 

TRANSLATION  OF  RUSSIAN 
•ESEARCMt   EIPERIhCNTAL 
INVESTIGATION  OF  OUTFLOB 
OF  A  BOILING  LlBUlO 
THROUGH  A  CENTRIFuOAk 
INJECTOR  NOIZLE. 

«0>404  7R«  Olv.   « 


NUCLCaR  ENERGT 

U<<R 

SOVIET  UNION  AND  THE 
ATOHI  TORARO  NUCLEAR 
N»Tu«ITT. 

AO-404  744  OIV,   20 

NUCLCAR  eiplosions 
fire  safett 

FEDERAL  FIRE  COUNCIL 
MINUTES  OF  ANNUAL  MEETING. 
PA«CH  20,  IR41. 

40-404  720  OIV,    IJ 

NUCLEAR  PMTSICS  LABORATORIES 
CALIBRATION 

REPORT  OF  NRl  PROCPESSI 
MIBh-TEMPEPATUPE  PLASMASI 
NRL  RADIATION  CALIBRATION 
L*BoRATORTI  CRITICAL 
NASS  OF  THE  NRL  REACTOR, 

AO-404  IBB  Olv.   10 

NUCLCaR  PMTSICS  LABOPATORIES 
OESIBn 

REPORT  OF  NRL  PPOCRCSSI 
INCLUDES  NRl  MICH  LEV(L 
RADIATION  LABBORATORT, 
AND  PRESSURE    IN  ALCAE 
fiPOBTH  FOR  OITGEN  SUPPLIES. 

AD-404  BO*  elV,   JO 

NOCLEaR  PORER  PLANTS 
U<*R 

soviet  atonic  pobeb 
probrani   large  or 

•"*LL, 

Ae-404    ITR  Olv,        20 


MT  -  OFT 


NUCLEAR  PORERED  VESSBlS 
SUBMARINES 

NUCLEAR  SUBMARINE  ATMOSPHERES. 
PART  J  AROMATIC  HTOROCARBON 
CONTENT. 

AO-404- ROS  Olv.    11 

NUCLEAR  PROPULSION 
THRyST 

THRUST  OPTIMIZATION  OF 
A  NUCLEAR  ROCKET  oP 
VARIABLE  SPECiriC  IMPULSE, 

AO-404  114  Olv,   21 

NUCLEAR  REACTORS 

CRITICAL  ASSEMBLIES 

REPORT  or  NRl  PROGPESSI 
HIGH-TEMPCRATUPE  PLASMASI 
NRL  RADIATION  CALIBRATION 
L'*OPATORT|  CRITICAL 
MASS  or  THE  NRL  REACTOR, 

AO-404  ISB  Olv.   10 

NUCLEaR  RARPARE 

STRATEGIC  BOMBING 

IMPLICATIONS  or  NUCLEAR 
REAPONS   IN  TOTAk  RAP. 

AD-404  111  Olv.    IB 

NUCkEAR  RARPARE 
THEoRt 

>RAR-|«7<)<:   BOOK  REVICB, 
AO-404  BS4  DIV.    IB 

NUCkEAR  REAPONS 
OISARmamENT 

INTEPNATIONAk  REGISTRATION 
or  THE  ATOH, 

AD-404  RSI  Olv,    IB 

NUCktAR  REAPONS 
FOREIGN  POklCT 

CPISIS  IN  MIklTART 
APrAIRS. 

AO-404  B«7  Olv.    10 

HWCLCBB  bCAPONS 
LAB 

CERNAN  DISCUSSION  OF 
ATOMIC  REAPONS  AND 
THE  LAR. 

AO-404  IIS  DIv,    IB 

NUCLEAR  REAPONS 
LIMITED  RAP 

SOME  STRATEGIC  IMPLICATIONS 
or  THE  NUCLEAR  REVOLUTION. 

AD-404  N17  Olv.    IB 

NUCLEAR  REAPONS 
NUCLEAR  RARPARE 

IMPklCATIONS  or  NUCkEAR 
REAPONS  IN  TOTAk  PAR, 

AO-404  RRl  DIV.    IB 

NUHERlCAk  ANAkTSIS 

DirrERENTIAk  EOUATIONS 

A  NOTE  ON  MONOTONE 
CONVERGENCE  TO  SOLUTIONS 
OF  FIRST  ORDER  DirrERENTIAk 
(BUATIONS, 

AD-404  2BJ  Olv.    IS 

NUMEPlCAk  ANAkTSIS 

DTNAM|{  PROGRAMMING 

OTNAMIC  PROCRAMMING, 
NONklNEAR.VARIATIONAk 

ppocesses,  and  successive 

approiimations, 

ad-404  •is2       div,   is 
functional  approiimations 
and  otnamic  programming, 

AO-404  SIB  Olv,    IS 

NUMERICAL  ANALTSIS 
FUNCTIONS 

APPROIIMATION  or  EMPIRICAL 

ruHcTioNS  or  discrete 

DISTRIBUTION  BT  DISCONTINUOUS 
OPTHOCONAk  POkTNOMlAkS, 

AO-404  207  Olv,    IS 

NUMEJlCAk  ANAkTSIS 
INTEBRAkS 

ANAkTTICAk  APPROIINATIONS 
or  CHI-SOUARE  INTFGRAkS, 

AD-4a4  i*l  Div,    I* 

NUHERlCAk  APPROIIMATION 
or  A  CHI-SOUARE  INTECRAk, 

A0.404  1B7  Olv,    If 

ANAkTTICAk  APPROIINATIONSI 
("l-SOUARE  INTECRAkS, 

AD-404  RR2  OIV,    If 

ANAkTTICAk  APPROIIHATIONSI 
CHI-SOUARE  INTEGRAkS, 

AD-404  SRI  Olv,    IS 

ANAkTTICAk  APPROIIHATIONSI 
CMI-SOUARE  INTEGRAkS. 

AD-40*  SB7  Olv.    IS 

ANAkTTICAk  APPROIIMATIONSi 
INCOMPkETE  EkklPTIC  INTEGRAkS. 
AD-404  S*l  DIV.    IS 

ANAkTTICAk  APPROIIHATIONSI 
IHCOMPkETE  EkklPTIC  INTEGRAkS. 
AO-404  401  DIV.    |) 

ANALTTICAL  APPROIIMATIONS 
or  GAUSSIAN  ERROR  INTEGRALS. 

AO-404  BRR  Olv,    IS 

NUMERICAL  ANALTSIS 
LINEAR  PROGRAMMING 

ON  rINOiNC  INTEGE* 
SOLUTIONS  TO  LINEAR 
PROgPAMS, 

AO-404  700  Olv,    IS 

NUMERlCAk  METHODS  AND  PROCEDURES 
PLUID  MECHANICS 

THE  ANOHALT   IN  THE 
APPLICATION  or  PLK  AND 
PARABOLIC  COORDINATES  TO 
THE  TRAILING  EDGE  BOUNOART 
LATiR, 

*e-404  21*  OIV,   * 


M-li 


NUHEPlCAL  METHODS  AND  PROCLOUNEC 
INVARIANCE 

RANDOM  RALK.   SCATTERING 
AND  INVARIANT  IMBEDDING. 
II  ONE. DIMENSIONAL  DISCRETE 
CASE. 

AD-404  Rl*  01*.    IS 

NUPfPlCAL  METHODS  AND  PROCEDURES 
OUAoRATIC  PROCPAMhInG 

simplei  method  for 
quadratic  programming. 

ad-404  27r        div,   is 

n-boDt  problem 
stabilitt 

STabILITT  of  the  TROJAN  POINTS 
IN  THE  FOUR-BOOT  PROBLEM. 

Ae-404  212  Olv.   2 

N-METerocTCLIC  COMPOUNDS 

nuClear  magnetic  resonance 

proton  resonance  spectra 
of  thioptrones. 

AO-404  474  DIV,   R 

OOSOLESCENCE  THEORT 
OTNAMIC  PROCPAMHING 

A  MARKOVIAN  DECISION 
PPOCESS. 

AD-404  147  Olv,    IS 

OBSOLESCENCE  THEORT 
INVENTOPT  CONTROL 

DESIGN  CHANCE  IMPACTS 
ON  AIRFRAME  PARTS  INVENTORIES. 
AD-404  140  Olv.    IB 

ocean  raves 

eaRthruakes 

tsunami  forecasting. 

AO-404  111  DIV.   I 


office  equipment  *  supplies 
computers 

comparison  of  american 
rotart  electric  desk 
calculators. 

AO-404  RR7  Olv,    24 

OFFICER  PERSONNEL 

uss* 

translation  of  russian 
article:  ideological 
and  organizational  activitt 

OF  niLITART  CADRES. 

AO-404  RBI  Olv.   2J 

OPERATIONS  RESEARCH 
DECISION  MAKING 

rhat  is  a  STSTEM, 
AD-404  2«f  Olv.   JO 

operations  research 
electronics 

electronics  enginecb't 
vier  of  operations 
research. 

AD-404  417  Olv.    JO 

OPERATIONS  RESEARCH 
GAME  ThEONT 

INTRODUCTION  TO  GANC 
THEoNT. 

AD-404  SIO  Olv.    II 

operations  research 
managehent  engineering 
otnamic  problems  |n 
the  theont  of  the 

FIRM, 

AD-404  1R7  Olv.   2* 

THE  RESEARCHER  AND 

TNf  manager:  a  dialectic 

OP  IMPLEMENTATION. 

AD-404  4*2  Olv.   JO 


OPERATORS  IMATHCMATICSI 
CALCULUS  OF  VARIATIONS 

FUNCTIONAL  EQUATIONS 
IN  THE  THEORT  OF 
OTNAMIC  PROCRAMMING, 
II  VARIATIONAL  ANALTSIS, 
ANALTTIC  CONTINUATION, 
AND  IMBEDDING  OF  OPERATORS. 

AD.404  OS*  Olv,    IS 

"l?J!2"*  IP*THeNATICSI 
eirpERENCE  EQUATIONS 

STABILITT  THEORT  AND 
ADJOINT  OPERATORS  FOR 
LINEAR  OlFFERENTIAL-OIFFEPENCl 
EQUATIONS, 

AD-404  BR2  OIV.    IS 

optical  filters 
surface  properties 

research  on  optics 
of  selective  surfaces 
rith  emphasis  on  solar 
energt  absorbers  coated 
•itm  nickel  black, 

AO-404  4S4  DIV,   2S 

OPTICAL  TRACKING 
OOPPLER  RADAR 

COHPARATIVE  TESTS  OF 
BASIC  OPTICAL  OOPPLER 
RADAR  TECHNIQUES. 

A0-4a4  4*1         eiv.   4 

OPTICS 

SCIENTIFIC  RESEARCH 

DIVISION  2.   STSTEMS. 
«0-404  232  DIv,    10 

OPTIMIZATION 
INVENTOPT 

-  -•!•"'  »CVIER  OF  INVENTOPT 
THEORT, 

A0.404  l»*  Olv.   24 


OPT-PLA 


»rT|H|2«TI0N 

n«THCH«TIC*l.  rWCDICTtON 

OPTinun  LINC**  csTin*TION 
Fo»  mahdox  p*oces«cs 

»*  THE  LIBIT  or  ESTtn*TCk 
••110  ON  S««PLtO  n«T». 

*o-*o«  ns  oiv,   IS 

eatlTAL  T**JCCTO*ICS 

»«»TMCt1»TIC«L   •NALTSIl 

S«TtLLlT€     TtCMNOtOST 
«N0     SPtCl     NAtfjCATION. 

*D-40*     ]}•  Dt*.        It 

ORBITAL  IHAJCCTOKICt 

(•TCLLITCS  l**T|r|cl>LI 

*  nooCL  roH   THr  c*»oiis 

|N  SATtLLITC  0»«IT*L  'HCOICTIONS 
OUSED  8t  FLUCTUATIONS 
IN  0**6, 

•0-404  S40  0I».    It 

OKCeON 

SflSnOLOCie«L  STATIONS 

ONCCON  tT^TE  UNIvCKSITT 
Sr ISNQLO&ICAL  BULLETIN 
NO.  I,     OCTOtE*  I- 
OtCEHBEN  Jl,  l»4J. 

•0-404  77*  DIV.   2 

0R6*NtC  SOLVENT! 
SO^FS 

SONl  PMTSIC^L  "NOFEHTICl 
0'  SOtF/SOLVENT  STfTEHj 
•NO  TmeI»  NELATION  TO 
TNE  SOLUaiLiTT  P^HABETE" 
0'  THE  SOLVENT, 

•0-404  2*1  olv,   « 

OSCILLATION 

CTLlNOmC^L    BODIES 

ANAUTklS    or     •INn-INDUCCO 
OSCILlW.IONS    or    LANCC 
ANO     T^LL    CtlINONIC^L 
ST»uCTu«tS. 

•0-404    224  OIV.        « 

OSCILl^TONS 

ST^MOAROIZATION 

STANOANOS  ANO  **OCEOUNES 

ro;  cvALuATioN  or  stable 
ratauENCT  "ErENENcts, 

•  0-404  •121  0I«.   • 

eiioATioN 

nOLTBOENun 

INITIAL  STACES  or  SIIOATION 

or  nETALS:  nOLVBorNun, 

A0-404  774  OIV.    17 

a«T6EN 

IONIZATION 

INTENACTION  or  SLOB 
(LtCTffONS  BITM  ATONIC 
OITeCN  ANO  ATONIC  NITNOCtN, 

AO-404  2J0  Olv,   2S 

oaretN 

TNANSroNT  rnOPENTIES 

NESEABCH  or  ASrECTS 
or  NASS  TNANSPONT  NEAN 
TME  TmNEE  phase  zone 
or  AN  OITGEN  electnoof, 

•0-404  J««  Olv.   « 

OITGEN  EeUIPnENT 

feasibilitt  STUOirS 

STUOT  or  AN   INONCANIC 
$TSTE»  ro«  THE  NECOVENT 
or  OXTStN  IJO  OAT  EVALUATION 
FNOsBAni . 

AO-404  445  Olv.    « 

b-hetenoctclic  cenPouNOS 
nuClEar  nagnetic  resonance 

proton  resonance  spectra 
or  thioptrones. 

Ae-404  474  Olv.   N 

PARACHUTE  DESCENTS 

SUPERSONIC  CHARACTERISTICS 

STUOT  ANO  EXPLORATORT  rRCC>rLI«HT 
INVESTIGATION  or  OEPLOTARLE 

•ERoOTNAnic  oecelcrators 

OPERATING  •T  high  AlTITUOES 
AND  AT  high  NACH  NUNBERS, 

AO-404  S4«  OIV.    12 

PARACHUTES 

REENTRY  VEHICLES 

STUOT  ANO  E«PLORATORT  PREE-rLIGHT 
INVESTIGATION  or  OEPLOTABLE 
AERoOtnANIC  OECELERtTORS 
OPERATING  •T  HIGH  •LTITUOES 
ANO  AT  HIGH  HACH  NUHBERS, 

AO-404  S4«  Olv,    12 

PARANCTRIC  AHPLiriERS 
NOISE  IRAOIOI 

THEORT  or  NOISE  HEASUREHENTS 
ON  PARAMETRIC  SOLIO  STATE 
APPLlriE*  or  TRANSniSSION 
C«V|TT  TTPE. 

AO-404  NTI  Olv,    • 

PARAMETRIC  AMPLiriERS 
SLOT  ANTENNAS 

PARAMETRIC  AMPLirlCB 
ANTENNA  STRUCTURES, 

•0-404  J0«  Olv.   • 

PARTIAL  DIFFERENTIAL  EBUATIONS 
ThEoRt 

eUASI-SEPARABLE  SOLUTIONS 

OF  svsTEMs  OF  Partial 

OIFFERENTIAL  EQUATIONS, 
I.  ELLIPTIC  CASE, 

AO-404  BOI  Olv.    IS 

PARTIAL  DIFFERENTIAL  EOUATIONS 
ThErhootnamics 

NON-NEGATIVITT  OF  SOLUTIONS 
or  THE  HEAT  EQUATION. 

•  0-404  ••47  DIV.    IS 


PARTICLE  TRAJECTORIES 
N   PLASMA  PHYSICS 

MECHANISM  FOR  INSTABILITY 
or  TRANSVERSE  PLASMA 
RAVES, 

■AO-404    tit  DIV,        29 

PERrORMANCt      IMUMANI 

ststehs  engineering 

TCCHhlOUCS  FOR  RELATING 
PERSONNEL  PERFORMANCE 
TO  STSTEM  ErrECTlvENE^S 
CRITERIA!  A  CRITICAL 
REVIER  OF  THE  LITERATURE. 

•0-4D4  710  etV.   <B 

PERIODICALS 
CHINA 

TRANSLATION  OF  CHINESE 

RESEARCH!  REO  Flag, 

|RS«,  NO,  2,  14  JAN, 

•0-404  ISO  OIV,    )2 

PERTURB4TI0N  THEORT 
SERIES 

ON  CONVERGENT  PERTURBATION 
OPANSIONS, 

•0-404  420  Olv,    IS 

PHASED  ARRATS 
OPTIMIZATION 

OPTIMUMLY  SPACED  ANTENNA 
ARRAY. 

AO-404  BS«  Olv,   B 

Phased  arrays 
phase  shifters 
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•0-404     IBS  Olv.        «--, 

BUEUtINC    ThEOBY 

SY4TISTIC^L    DISTBIBuTIONS 

CONCEPT    or     'naST     IN, 
riBST    OUT'     PBINCIPLt 

trtrovi  IN  euEUES, 

•0-404  I7»  Olv.    IS 

iiA04a 
kXcas 

COHEBINT  lIChT  InvCSTISaTION. 
•D-404  JtJ  Olv,    it 

BAO'a 

SMlpBOBNt 

TBANSLATION  OP  BuSSIAN 

atSt^acM,   a«o^a  visibility 

or  M^aiNC  OBjtCTS, 

•0-404  74J  Olv.   4 

baoab  ECHO  •at^s 

CONICAL  BODIES 

THEOBETICAL  ANO  NUHEBICAL 
DETEBMIMATION  Or  THE 

badab  caoss  SECTION  or 

•  riNITE  CONE. 

•0-404  BIB  DIV,    B 

a«04a    iNTEartBENCE 

CUlOtD  HISSILt  TB^CKINS  SYSTEMS 

ELtCTBONIC  TB^CKINO  EBBOBS 

vtasus  PL«SM«  ErrtCTS, 

•D-404  117  Olv,   4 

BA04B  BtrLECTIONS 

MATHEMATICAL  (NALYSIS 

TBANSLATION  Or  BUSSIAN   ' 

arsE4acM,   a^o^a  vIsibilitt 

or  M*B|NE  OBJECTS, 

•D-404  743  DIV,   * 

BABI4TI0N  0^H«6E 
ELECTBOOES 

NUCLE^B. INDUCED  • I  a. I  ON  1 1 ATI  ON 
CuaptNTS. 

•  D-404    47«  Olv.        to 

BAOMTION    O^M^CC 
M^YiaiAL* 

TBANSLATION  or  BUSSIAN 
BESE^BCHi  ErreCT  OP 
NCUTBON  BAOIATION  ON 
SYBuCTuBAL  MATEMIALSI 

ErrscT  or  UV-  and  i-baoiation 

aUABTI  CBYSYALS. 

•D-404    7B7  Olv,        IN 


B40MTI0N    O^H^et 

ri-^sTics 

a^OMTION    0^M*eE     TO 
aL«ST|CS. 

•D-404     3B«  Olv,        it 

atOMTION    O^M^CE 

BE»eToa  hatebmls 

IN-OEPTH  EMbXittlEMCNT 
TO  •  SIMULATED  PatSSUBE 
VESSEL  a^LL  or  •3a«-B 
STEEL, 

•0-404  4*4  DIV.   to 

B*Dt*TION  OAH^ee 
STEEL 

|N-BE^CToa  STUDIES  OP 
LOB  CYCLE  r^TIBuE  PPOPEBTIC* 
or  •  NUCLE»a  PBESSUBE 
VESSEL  STEEL, 

•0-404    7»J  Olv,        JO 

a^DMTION    O^N*«C 
SYMPOSIA 

...I"*"*'-**'*'"    or    BUSSIAN 
atSEABCHI        CONPEBENCE 
ON    THE    •CTtON    or     IBa^OMTION 
ON    «    SUBSTANCE. 

•0-404    «S4  Olv.        20 

BAOMTION  ErrtCTS 

hum*ns 

ON  "3*  *"*"•  or  a^OMTION 

•D-404  4*0  DIV,    ,» 

BAOIMION  H^t^BOS 
SHiELOlNS 

B^DMTION  ENviaONHENT 
IN  TMt  INTEBIOB  or 
•  SP*et  VEHICLE  I6E0MACNETI- 
fJh'-y  TBAPPtO  BAOIATION 
AND  INTEBPLANETABT  COSMIC 
FLUII, 

•0-404  lit  Olv,    1< 

a«oi*TioN  H«iA*es 

SOLAB  PLABtS 

ANALYSIS  er  SOLAB.PLABC 


MAtABO  TO  MANNCB  tPACt 
SYSTEMS, 

AD-404  S«B  DIV.   to 

•AOte  ASTBONOMY 

LUNaB  TBAJtCToaiES 

M^YST^CK  POINT  SYSTEMI 
MOON, 

•0-404  IS*  Blv,   t 

B*OtO  •STBONOMY 
PLANETS 

HAYSTACK  POINTING  STSTIHI 
COMPUTEB  PBOSBAM  POB    "'*"» 
CELESTIAL  COOBDINATCS 
or  THE  PLANETS. 

•D-404  SOI  oi«,   i 

a40te  •STBONOMY 

SCINTILLATION  COUNTEBS 

»-.!*?!'  *^*"  StiNTILLATION 

OVEB  CANADA  OuaiNB 

THt  to    JULY  IB43  ECLIPSE. 

•0-404  SSI  Olv.   I 

BAOIO  ASTBONOMY 
SYAiis 

OETEBmINAT ION  or  THt 
ACCuBATE  POSITIONS  OP 
a«DIO  ST^as  BY  TMt 
LUNaB  OCCULATION  TtCHNIBuE, 

OBSEBvATIONS  or  GALACTIC 
•NO  l«Ta^-B^L«CTle  tMlsSIONB 

AY  iiaa  nc/s, 

•D-404  SOJ  Olv.   t 

CL4SSCS  or  ratBuENCiCt 
ratE  or  muyu^l  iNTtartatNcci 

•  TmeOBy  or  rBESUtNCY 

•ssignments, 

•0-404  7»4  Olv,   • 

a4DI0  TB^NSMISSION 
PL*SMA  SHEATH 

INTIB^CTION    or    NICBOB^Vt 
B^DMTION    BITM    •    NOH-UHlrOBH 
PLASMA     SMtATH     AOJACCNT 
TO    A    CONDUCTING    BALL. 

•D-404  Bt«  Olv,   a 

BAOIO  TBANSNISSION 

BADioratautNCY  iNYtartKlNCC 

•TmoSPhEBIC  *Ne  EIYBATCBBESYBIAL 
ErrECTS  ON  BAOIO 

BAVE  PBOPAGtTION. 

•D-404  737  Olv,   B 

b^dio^ctivc  p^llout 
h^tmCm^tic^l  models 

PBOjECT  ST^B  OUtTI 
DtSTBlBuTION  or  SYB^TOSPMEB I e 
B^DIO^CTIVITY, 

•0-404  711  Olv.    to 

a«OIO^CY|V(  ISOTOPES 

Instbumentat ion 

BECENT  •PPLIC^TIOttt  Br 

b^dioisotopes, 

^0-404  tti  Olv,   (0 

>  V 

BAOtorateuENCY 

COHpATIalL ITY 

CLASSES  or  raEOUENCICS 

PBJE  or  MUYU^L  INTCBPEBENCtl 

A  ThEOBY  Of  rBEOUCNCY 
ASSIGNMENTS. 

AD-404  »»4  Olv,   B 

"*9I2'"*OUtNCY  riLTEBS 
INTEGBAL  ESUATIONS 

THE  LIKELIHOOD  BATION 

riLTEB  roa  the  detection 

or  GAUSSIAN  SIGNALS  IN 
•HITf  NOISE, 

•0-404  S7S  DIV.   • 

"•JJS'!'""*"''  INTEartBENCE 

•TMOSPHia I cs 

•TmoSPmEBIC  •no  taTBArCBBEtTBIAL 

ErrECTS  ON  BAOIO 

•AVE  PBOPACaTION. 

AD-404  737  Olv,   • 

"*OIOlOGICAL  CONTAMINATION 

stbaTosphebe 

PBOjECT  STAB  OUST! 

.?i?I"'*''^'"''  "  STBAYoSPHfBIt 
BAOIOACTIVITY, 

AO-404  7li  Olv,   to 

PAOOMES 

CtBAMIC  MATEBIALS 

EVALUATION  or  THEBHAL 
SHOCK  BESISTANCE  IN 
POTENTIAL  BAOOME  MATEBIALS. 

»»-»04  471  0|»,*  ,, 

BAOOMES 

laminateo  plastics 

TrMPEBATWBE, 

AO-404  330  Olv,    |« 

bahjEt  Engines 
combustion 

--.'I'-'I  "flCIENCY  PABAMETEBB 

roa  SUPEBSONIC  comsusyion 
B«Mj(T  ENGINES. 

•D.404  4S3  DIV,   »T 

aoi 

CSMousTION 

atSt4BCH:    MECHANISM 

or  COMBUSTION  OB  POBoras. 

AO-404  7SI  DIV.    •• 

BEACToB  MATEBIALS 

IN-OEPTH  ENBBITTLCnCMT 
TO  A  SIMULATED  PBtSSUBC 
VESSEL  BALL  OP  A3et-B 

AD-4e4  4B*  Olv.   to 
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IN. BEACTOB  BTUBIES  Or 

L«B  Cycle  rAviGut  pbopebties 

or  A  NUCLEAB  pbeskube 
VESSEL  STEEL, 

Ae-*e*  771       Blv,  «o 

•ccBBes 

riat  SAPETT 

salvaging  ANO  acsToaiNS 

atcoaes  damaged  by 

riBC  ANO  BATEB, 

AD-*e*  717  Olv,    IS 

BCOUNDANT  COMPONtNTS 
BELIABILITY 

MAI|M|IATION  or  TMt 
BILIABILITY  OP  A  COMPLta 
SYSTEM  BY  YMt  USt  or 
ITEMS  IN  SEOUENCt, 

A0-*0*  S*0  Olv,   «* 

BCCNYbY  VEHICLES 

ANGLE  or  ATTACK 

DETEBMINATION  Or  ANGLE-OP- 

attack  raoM  angul'b  b^tcs: 

KINEMATIC  SOLUTION!   TIME 

mistobt  or  ANSLt-or-^TT^CK 

OP  •  BttNTBY  vtHICLt, 

•e-*o*  Bio       Olv,   i< 

BttNTBY  vtMICLtS 
P^BaChuTES 

STUDY  ANO  ttPLOBATOBV  PBtC-PLt 
INVtSTIGATION  or  OtPLOTABLt 
•EBOOYN^MIC  DtCtLFBATOBS 

opebating  at  HIGH  Altitudes 

AND  AT  HIGH  MACH  NUNBEBS, 

•o-*a*  s*«       Olv,   i« 

BCPINING  inCTALLUBBYi 
BCBtlliVY) 

PBOBLtM  or  DUCYILITY 
IN  THE  PBODUCTION  OP 
ULTbA-hIGH  PUBITT  BEBYLLIUM. 

A0-*0*  BBT  Olv,    17 

BtPBAcTtON 
THEoBy 

TBANSLATION  or  PBENCM 

arst^acH;  DOUBLE  aEraACTioM 

TrMpoBABILY  PBODuCED  IN 
ISOTBOPIC  SoOltSI  atL^TIONSHIP 

■ct*ten  mechanical-  'no 
photoelasticity, 

•e-*e*  77B       Blv,  IS 

BtraACTOBY  MATtaiALS 
BtStABCM,   VAPOB  patSSuBCS 
ANO  SPtCTBAL  CMISStVlTltS, 

AD-*a*  ai*       Olv.   i« 

BCLATIVITY  THtOBY 

ALCtSBAIC  TOPOLOGY 

APPLICATION  or  SPINOB 
MtTnOOS  or  BItMANNlAN 
HANIPOLOS, 

•0-404  SII  Olv,    IS 

BtLMBlLITY 

BUAlIYY  CONTBOL 

MAimilATION  or  THE 
BCLIABILITY  OP  A  COMPLCI 
SYSTtM  BY  THt  USt  or 
ITEMS  IN  SCavCNCt, 

Ao-404  SIO  Olv.   14 

BtLlABlLITY  iCLCCTBONieSI 

TBtNSISTOaS 

PBODUCTION  tNCINttaiNG 

Ht«suat  TO  iMPBovr 

PBODUCTION  TCCHNIOutS  •NO 
TO  INSuBL  THt  BtLMBILITT 

OP  THt  C400  staits  ritLO 
(rrtCT  TBANsiSToas, 

AD-404  477  DIV,   B 

BtPL*CENENT  THEOBY 
DECISION  MAKING 

DYNAMIC  PBOCBAHMINei 
METHODS  AND  APPLICATIONS, 

AD-4a4  IB7  Olv,   14 

GENEBALIZED  tOUlPMINT 
atPLACEMENT  STUDY. 

AD-404  301  Olv.   I* 

aCPBODUCTION  iPMYSIOLOevi 

riSMts 

BIOLOGICAL  PBOBLtNS  IN 
ACOUSTIC  SYSTtMS  iBtHAVlOB 
OP  PISHES  BITH  SPECIAL 
arPEBENCt  TO  THEla 
SENSOBY  CAPACIYIESI. 

AD-*0*  lO*  Olv.    I* 

aCSISTOBs 

HANurAiTUBING  METHODS 

PatCISION  VOLUMt  atSISTOB. 

Ao-*a*  ro*       Olv.  a 

patcisiON  VOLUMt  arsisToa. 

Ao-»04  707       olv.  a 

aCSPIBAToBT  SYSTtM 
DYNAMICS 

STUDY  OP  THt  DVMAHICS 
OP  TMt  LUNG-TMOBAI 
SYSTEM, 

A0-40*  SII  DIV,    I* 

•tSPIaATOBT  SYSTtM 
MATmChaTICAL  MOOtLS 

PMYSlCOCHtMICAL  CNAaACTtBISTldl 
OP  PLACENTAL  TBANSPEB, 

Ae-*o*  *«i       Olv,  I* 

BtTtHTtON 

HUMAN  CHGINCEBINC 

BCTtNTION  or  TBACKING 
SKILLS. 

AD-*e4  134  Olv.   * 

BtvltaS 
errcNSE  SYSTtnt 

NATO  POOLING!  BOOK  BCvlCBS. 
AB-40*  *I0  Olv.    li 


Bcviras 

HiSTOanr 

PSYCHOANALYTIC   INTtBPBtTATION 
or  BOOoBOB  BILSON; 

•  BOOK  atvlta. 

AD-404  303  Olv.   31 

BCvIEbS 

MATHtHATICS 

PBtSENT  STATUS  OP  THt 
SPlNOa  THtOBY  BIThIN 
THt  GtNtBAL  THtOBY  OP 
BtLATIVITYt    A  LECTuBt 
BY  PBOr,  t,  SCHMUTZta, 

AD-404  SIS  DIV.    IS 

BtvlEas 

NBBILIIATION 

KLAUS  KNoaa  ON  B^B 

POTcNTMLi   •  aaitr  atvits, 

•0-40*  170  Olv,    IB 

BCVIEBS 

nuClE<b  ••ar^at 

•B^a-i«7<i>t   BOOK  atvita, 
•o-*o*  as*       eiv,   la 

Biaosonts 

BtOCHtHISTBT 

KINtTICS  OP  PBOTtlN 
SYNTHtSIS  BY  POLYBIBOSOHES. 

•  0-404  Hi  DIV.    I* 

BOCK  IGEOLOGYI 
DEPOBmaTION 

BIBlIOGBaPMY  or  BOCK 
OEroBMATION. 

*0-*0*  SSO  Olv.   I 

bockCt  cases 

STBeTCM  rOBMING 

CBtOGCNIC  STBtTCM-roBHING 
or  SOLID  PaoPtLLANY 


BOCKtY  CAStS, 

*D-*04  sia 


Olv. 
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BOCKtT  CASCS 

TOUGMNtSS 

PBACTuat  TOUGMNtSS  OP 
04AC  STttL  SHILLELAGH 
BOCKET  MOTOB  CASE, 

•  e-404  S4<l  DIV,   17 

BOCKET  MOTOB  NOZZLES 
CVMAUST  CASES 

NONEouiLiaaiuM  atceMBiN*rieN 

IN  NOZZLES/:  ruNO^MtNT^L 

BtCoMBINATION  PBOCESS 

IN  LOV-HYOBOCtN,  p-LOUBINt 

HYOBOGtN,  AND  rLOI-HYDBOGtN 

paOPtLLANTS. 

Ae-404  703       Olv,   a 

BOCKtT  MOTOB  NOZZLES 
PAILUBE   (MECHANICS) 

MECHANISM  or  rAlLUBC 
or  SOLID  PaOPELL*NT 
BOCKET  MATEBIALS, 

Ae-404  BIB  Olv.   17 

BOCKtT  MOTOB  NOZZLtS 
64S  PLOB 

INTtBNAL  tNVIBONMtNT 
OP  SOLID  BOCKtT  NOZZLES, 

AD-404  3*3  Olv,   17 

BOCKtT  MOTOB  NOZZLES 
MOOtL  TESTY 

SIMILITUDE  IN  THE  TCSTIN6 
OP  SOLID  PaoPtLLANT 
BOCkCT  NOZZLES. 

AO-404  S43  DIV.   17 

BOCKtT  MOTOBS  ISOLlO  PBSPtLLANTl 
SPEClnC  IMPULSE 

TOTAL  IMPULSE  MtASUBING 
SYSTtM  roa  SOLID-PBoPf LLANT 
BOCKtT  ENGINE:   INSTALLATION 
AND  OPEBATION  HANDBOOK. 

AO-404  SIS  DIV.   IT 

BOCKtT  MOTOBS  ISOLID  PBOPCLLANT) 

TOTAL  IHPULSt  MtASUBING 

SYSTtM  POB  SOLID  PBOPElLANT 
BOCKtT  tNGINt, 

AD-404  SS7  DIV.   30 

BOCKtT  MOTOBS  ISOLlO  PBOPtLLANTl 
VtaBATION 

VIBBATIONAL  CMABACTCBISTtCS 
OP  SOLID  PBOPCLLANT 
BOCKtT  tNGINtS. 

A0-4C4  BIB  elV.   17 

BOCKtT  PBOPtLLANTS 
COMBUSTION  PPODUCTS 

NONtOUlLlaatUM  BtCONBIN^TION 
IN  NOZZLES/:  ruND^HtNTAL 
atCOMBIMATION  PBOCEsS 
IN  LOl.HYOaoGEN,  PLOuaiNC 
HTDBOGEN,  AND  rLO«-MVOa06tN 
PBOPtLLANTS, 

AO-404  703  Olv,   • 

BOCKtT  PBOPULSION 
NUCLtAB  PBOPULSION 

THBUST  OPTmiZATION  OP 
A  NuCLtAB  BOCKtT  OP 
VABiaBlI  SPtCinc  iMPULSt, 

•0-404  334  Olv.   <l 

BOCKtT-PBOPCLLCO  SLfOS 

S*rtTv 

s^pett  ateuLATiONs  pob 

SNOBT  LlaUID-PBOPCLLte 
SLtOS, 

•0-404  SSa  DIV,   30 

BOCKtT-PBOPtLLtO  SLtDS 
SYATISTICAL  DATA 

DATA  BtOuCTION  BtPSBT 
or  SBACE-TIME  SLEB 
DATA, 

Ae-*04    3*7  Olv.        30 
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RBC-8B 


vibbation   analysis  nsb 
sleo    bun   no.    IIB-h 
ON    IB    OCTOata     IBS*. 

•0-404  S«B  eiv.   JO 

aOLLiNG  (MtT^LLUBGYI 
NIOBIUM  ALLOYS 

COLUMBIUM  ALLOY  SMttT 
BOLlINC  PacCBAM, 

•0-404  1*1  Olv.   14 

S4PETY  DEVICES 
•IBaOBNE 

•laaOBNE  COLLISION  -BABNING 
OtVICt, 

•0-404  S3B  DiV.    i 

S4HPLING 

OCCIStON  ThEOBY 

B^YES  DECISION  PBOCEOUBCt 

roa  STIMULUS  sampling 

MODELS;  I,  NONSEOuENTIAL 
EKBEBIMENTATION. 

•0-404  1*1  Olv.    IS 

SAMPLING 

DEMODULATION 

CONrlOCNCE  LEVELS  PM 
THE  SAMPLE  MEAN  ANO 
STANOABD  DEVIATION  OP 
A  BaYLEIGH  PBOCESS, 

•D-*e4  5S4  Olv,    IS 

sampling 

opebations  BESCABCH 

DISTBIBUTION  OP  THt 
TIME-DUBATION  OP  STOCHASTIC 
DUELS, 

A6-404  14*  Olv,    IB 

SAMPLING 

OPTIMIZATION 

A  NOTE  ON  PBEVENTATIVe 
SAMPLING, 

AD-404  404  Olv,    IS 

SAMPLING 

STATISTICAL  ANALTSIS 

MULTI-STAGE  SAMPLING 

roa  tSTiM^TiON  or  tmC 
NUMsta  or  iTtMs  common 
TO  TBo  or  Hoat  lists 

.   OP  ITtMS. 

•D-*e*  lai       Olv,   IS 

S*HPL|NC 

STATISTICAL  TCSTS 

TtSTS  OP  HOMOCENtlTY 
POB  COBBCLATtO  SAMPLtS. 

•0-*0*  l«*  Olv,    IS 

SANOBfCH  CONSTBUCTIOH 
AOHCSIVES 

DEVELOPMENT  OP  STBUCTuBaL 
ADHtSIVCS, 

AD-*a*  ISI  Olv.    IB 

tAPPHIBtS 

OPTICAL  PBOPtBTICS 

OPTICAL  ANO  INPBABCO 
PBOPtBTItS  or  ALIOS 
AT  CLtVATto  TtMPtBATUBCS. 

A0-*0*  7*3  Olv.    I* 

SATtLLITtS  (ABTiriclALI 
INTtacCPTION 

SATtLLiTt  INTtaCtPTION, 

A0-*0*  *7*  DIV.    II 

SATtLLITt  TCCHNOLOCT 
ANO  SPACt  NAVIGATION. 

A0-*0*  330  DIV,    II 

ATHOSPHCaiC  DENSITY  OCTCBM I N AT | ON 
raoH  SATtLLITt  OBSeavATIONS. 
AD-*0*  *«B  Olv.   I 

SATtLLITtS     lABTIPICMLI 
TB^jtCTOBItS 

•aPLICATION  OP  THt 

kalhan  riLTta  to  sOMt 
astbodynamical  PBOBlEmS, 

AD-404  IBB  Olv,    II 

caaoa  analysis  or  kcplCbian 

TBAjtCTOaitS, 

AO-404  all  DIV,    I* 

SCHtOuLING 

SCOuENTIAk  ANALYSIS 

UNSOLVtD  PBOaLCH  |M 
OPTIMAL  StOUCNCINC, 

AO-404  174  01*,    If 

SCHCOULING 

TBAnSPOBTATION 

PEASIBILITY  CBITtaiON 

roa  STAiacAsc  tbanspobtat ion 

PBOBLtMS  ANO  AN  APPLICATION 
TO  A  SCHEDULING  PBOBLtM, 

AD-404  tin  Olv.    33 

SCIENTlrtC  BESEABCM 

tebbestbial  magnetism 

lONOSPHEalC  CLECTBIC 
CUBbENT-STSTEMS  DtaivEO 
USING  INTtBNATIONAL  POLAB 
TtAB  DATA. 

AD-404  ***  Olv.   > 

SCItNTIPiC  SATtLLITtS 
BADlO  SIGNALS 

NtB  METHOD  roa  OtTCBMININC 
THt  ALTITuOt  or  SCINTILLATION 
PBOOUCING  IBBEGULABITIES. 

Ae-404  4*7  Olv,   I 

_SCIHTILLATION-BATE  SBCCTBuM 
OBSCBVCO  IN  THC  AUaOBAL 
ZONE. 

ad-40*  **a       Olv,  I 

seismic  baves 
ekblosions 

tbanslation  op  bussian 

BCStABCH:  MtTHOD  OP 
DETECTION  ANO  I  DENT  I P I  CAT  ION 


so  -  SOL 


OF  NCnorC  CXPtOStONS. 

*D-40*  7«0  0I«,   * 

SCISniC  •*«[$ 

nCASUKEHCNT 

■ILLIKCN  C«LII**TieN 
SHOT  In  SOUTHC/tST  HISIOURI. 

*e-4a*  S7)        oiw.  t 
.   icis"0Leelc*L  stations 

0*CgOn 

OKCcON  STATE  UNIveHSlTT 
Sr ISMOLOblCkL  tULLCTIN 
NO,  2,  OCTOIt*  I- 

orccHscR  ji,  i«*j, 

*0-kO*  77«  DIV.   I 

SCIS"ObOCT 

•e'o"T$ 

OKCGON  STATE  UNIVENSITT 
SEIsnOLOClCAl.  BULLETIN 
NO,  J,  OCTO(EII  I- 
OECehoeII  II,  |«4J, 

A0-404  774  0I»,   i 

SEXICONOUCTOI  DEVICES 
C"TSTAL  nllEKS 

rNOTOnlmNG  IN  *  BULK 
SEXICONOuCToa  PHOTODETECTON, 

AO-404  <l«  Olv.   IS 

BKOAOBANO  SOLID-STATE 
SWITCHES. 

AD-404  4«S  DIV,   a 

SEnlCOMOuCTOIt  DEVICrS 
PRODUCT  ION 

PRODUCTION  ENGINEERING 
HEASURE,   NEChANIIATION 
or  SEniCONDUCTOR  DEVICES 
2NS5*  •2N|a««, 

Ao-404  4*1       eiv.  a 

SEMICONDUCTOR  DEVICE 
CONCEPTS. 

AO-404  Jll  Olv,   a 

SCntCONDuCTORS 

plasma  pmtsics 

instabilities  in  the 
CLEctron-hole  plasnas 

IN  SEniCONOUCTORS, 

A0-404  104  Olv.   IS 

SCnICONOuCTORS 

ELASTIC  COATINGS 

TRANSLATION  or  RUSSIAN 
RESEARCH)   PROPERTIES 
or  A  poltrer  SEHICONOUCTOR 
interpacc. 

Ae-404  <iao       Olv,  it 

SEQUENCES 

ITERATIVE  METHODS 

ON  INITIAL  ESTIMATES 

roR  Computing  aii/pi 
B»  nebton's  method, 

•0-404  J»0  Olv,    IS 

sequences 

NUMERICAL  ANALYSIS 

A  NOTE  ON  MONOTONE 
CONVERGENCE  TO  SOLUTIONS 
or  riRJT  ORDER  OirrERENTIAL 
EQUATIONS. 

AD-404  J4J  Olv.    IS 


fCBUCNTIAL  ANALYSIS 
OEmoOulATION 

DESIGN  or  A  SEQUENTIAL 
TEST  roR  THE  DETECTION 
or  KNOB  SIGNAL   IN  NORMAL 
HON-BHITE  NOISE. 

AD-4a4  it»  Olv.   a 

SEQUENTIAL  ANALTSIS 
SCHEDULING      7 

UNSOLVED  PROBLfH  IM 
QRTIMAL  SEQUENCING. 

AD-404  174  DIV.    IS 

SEQUENTIAL  ANALTSIS 
STATISTICAL  TESTS 

ON  THE  optihaliTt  or 

SEQUENTIAL  PRQBABILITV 
a»T|0  TESTS, 

AO-404  ••IS  Olv,    IS 

SERIES 

DtrrERENCE  EQUATIONS 

ASYMPTOTIC  SERIES  roR  THE 
SOLUTIONS  or  LINEAR  0  I rrERENT I AL< 
DirrERENCC  EQUATIONS, 

40-404  SSI  DIV.    IS 

SERIES 

TIME 

EXTENSIONS  TO  THEORY 
or  TIME-SERIES  ANALYSIS. 

*e-404  ia7  DiV.    IS 


SHCLTERS 

SelENTirlC  RESEARCH 

THE  RESPONSE  or  BURIED 
CYLINDERS  TO  QUASI-STATIC 
OVERPRESSURES, 

AD-4a4  4SS  Olv.    IJ 

SHIELDING 
SPiCECRAPT 

RADIATION  ENVIRONMENT 
IN  THE  INTERIOR  Or 
A  SPACE  VEHICLE  ICEOMAGNETI- 
CALlT  trapped  RADIATION 

AND  Interplanetary  cosmic 
PLUXI , 

Ae-404  ••IJ       Olv.   la 

SHIPS 

PLUID  DYNAMIC  PROPEBTIC* 

SHIP  RESISYAMCE  IN 
UNlrORH  SAVES, 

AO-404  174  Olv.   JI 


SHIPS 

n*NEUVERABILITT 

HANDLING  or  SHIPS  THROUGH 
*  BIOEnEO  and  ASYMMETRICALLY 
DEEPENED  SECTION  or 
6*lLLARD  CUT  IN  THE 
PANAMA  CANAL. 

AD-4a4  J«4  Olv.    JJ 

SHOe;  RESISTANCE 

CERAMIC  MATERIALS 

EVALUATION  or  THERMAL 
SHOCK  RESISTANCE  IN 

POTENTIAL  RAOOME  MATERIALS. 

AO-404  471  DIV.    |R 

SMOCK  RAVES 

AERODYNAMIC  CHARACTERISTICS 

SBEEPBACK  THEORY  POR 
SHOCK  BAVES  AT  HYPERSONIC 
SPEEDS, 

AO-404  S4^l  Olv.   « 

SMOCK  BAvES 

KINETIC  THEORY 

KINETIC-THEORY  DESCRIPTION 
or  THE  PORMATION  or 
*  Shock  BAVES. 

AD-404  Sll  DIV.   * 

SHOCK  BAVES 
STRESSES 

INTENSE  STRESS  riELB 

PRODUCED  IN  THE  Elastic 

tARTH  BT  A  BOMB  BLAST 
AT  THE  SURPACE, 

AD-404  SBB  Olv,   at 

SIGNALS 

RADAR  TRACKING 

INTERPRETATION  AND  COMPARISON 
or  OUTPUT  SIGNALS  PROM 
LINEAR. rn  PULSE-COMPRESSION 
SYSTEMS. 

•D-404  ji«       eiv.  a 

SILANES 

DECOMPOSITION 

TRANSLATION  or  Russian 
research:  interaction 
or  hevaalkyloisilazanes 
bith  carbokylic  acids 
ano  phenols, 

*0-404  I^^«  Olv,   « 

SILICON 

TRANSISTORS 

DEVELOPMENT  OP  A  TRANSItreil 
DELIVERING  AN  OSCILLATOR 
OUTPUT  or  ISO  HILLISATTS 
*T  |,S  GIGACYCLES, 

40-404  IIJ  DIv.  .  a 

SILICON  COMPOUNDS 

DtOllDES  « 

ANALYSIS  or  SOME  or 

THE  PHYSICAL  AND  CHEMICAL 

PNOPERTIES  or  SILICA 

or  IMPORTANCE  IN  ABLATION 

BEHAVIOR, 

40-404    I<I4  Olv.        IB 

SILOIANES 

POLYMERIZATION 

SILOKANE-CONTAINING  PlUOROCARBON 
ELASTOMERS, 

AO-404  104  Olv.   « 

SINfiLE  CRYSTALS 
CRYSTAL  GROBTm 

TRANSLATION  or  RUSSIAN 

research:  hethod  nw 
6R0BING  MONOCRYSTALS, 

;d-404  ft  Olv,    IS 

LOB  TEMPERATURE  SINGLE 
CRYSTAL  VAPOR  CROBTM 
STUDIES. 

40-404  7«7  DIV.   IS 

SINGLE  CRYSTALS 
OEPQRMATION 

ULTRASONIC  METHODS  IN 
THE  STUDY  or  DErORMATION 
I"  SINGLE  CRYSTALS. 

AD-4Q4  7S«  Olv,   IS 

SKIN 

ABSORPTION  IBIOlOCICALI 

PERCUTANEOUS  ABSORPTION 
or  aiOLOCICALLY  ACTIVE 
AGENTS. 

40.40*  SOS  elv,    I* 

SLEEP 

»l»  rORCE  PERSONNFL 

COMBINED  ErrrEcTs  or  sleep 

LOSS  AND  DEMAMOING  BORK-REST 
SCHcouLES  ON  CREB  PERPQRMANCE. 
40.404  IM  Olv.   ii 

SLENDER  BOOIES 
LirT 

LirT  or  SLENDER  NOSE 
SHAPES  ACCORDING  TO 
NEBTONIAN  ThEORt. 

40-404  411  DIV,    * 

NOTE  ON  THE  LirT 
or  SLENDER  NOSE  SHAPES 

•eceaoiNG  to  nebtonian 

TXeORY. 

4D-404  414  DIV.    « 

SLOSHING 
DYNAMICS 

DYNAMICS  or  rLUlDS 
IN  MOVING  CONTAINERS. 

40-404  ••14  Olv,   « 

sloshing 

propellants 

EIPIRIMENTAL  INVESTIGATION 

or  SLOSHING  or  guioeo 

"ISSlLE  propellants. 

40.40*  iia       eiv.   10 


SLOT  ANTENNAS 

PARAMETRIC  AMPLIFIERS 

PARAMETRIC  AMPLirlER 
ANTENNA  STRUCTURES. 

A0.404  JO*  Olv.   • 

SOAPS 

SOLVENTS 

SOME  PHYSICAL  PQQPERTIES 
or  SOAP/SOLVENT  SYSTEMS 

AND  Their  relation  to 

THE  SOLUBILITY  PABAMEYER 
or  TME  SOLVENT. 

40.404  I«J  eiV.   R 

SOCIAL  COMMUNICATION 
CULTURE 

STUDY  or  THE  INrLUENCE 
or  CERTAIN  CULTURAL 
AND  CONTENT  VARIABLES 

ON  THE  ErrrcTivENtss 

or  PERSUASIVE  COMMUNICATIONS 
IN  THE   INTERNATIONAL 
riELO, 

»6.404  BJ^I  Olv.   JI 

SOCI*L  PSYCHOLOGY 

SOCIAL  COMMUNICATION 

STUOT  or  THE  INrLUENCI 
0'  CERTAIN  CULTURAL 
AND  CONTENT  VARIABLES 
ON  THE  CrrECTI VENESS 
or  PERSUASIVE  COMMUNICATIONS 
IN  THE  INTERNATIONAL 
rlELD, 

AO-404  BJO  Olv,   JI 

SOCIOLOGY 

AUTOMATION 

COMMENTS  ON  THE  SOCIOLOGY 
or  MANAGEMENT, 

AO-404  JSI  Olv.    IJ 

SOCIOLOGY 

SYSTEMS  ENOINEEBING 

sec  DOCUMENTS  APPLICABLE 

to  state  and  local 
qoveRnment  problems, 

AD-404  IBI  Olv,    JI 

prosrects  or  A  uNiriEo 

THEORY  or  ORGANIXaTIONS. 

AD-404  JS*  DIv,   JI 

SOCIOmETRICS 
SIMULATION 

SIMULATIONI   AN  INTRODUCTION 
rOB  ANTHROPOLOGISTS, 

AD-404  ••0*  Olv,   JI 

SODIUM  COMPOUNDS 
CHLORIDES 

PRESSURE  DERIVATIVES 
or  THE  ELASTIC  CONSTANTS 

or  nacl  *Ne  kcl 

AT    IBsii     ANO     IBSSK, 

AO-404    JIS  eiv.       IS 

SOLAR  ATMOSPHERE 
MTOROGEN 

TABULATION  OP  THE  HEAR 

H  Alpha  propilE  ob'serveo 
pmotoelectrically  on 
ii  dec  iv4i, 

40-404  470  DIV,   I 

SOLAR  ATMOSPHERE 
LINE  SPECTRUM 

A  STUDY  or  LINE  SPECTRA  roBMCS 
IN  A  OirrERENTlALLY  MQvlNG 
4TM0SPHERE, 

40-404  S^^O  Olv,   I 

S0L4a  CORONA 

SOLAR  ATMOSPHERE 

TRANSLATION  OP  PRENCM 
RESEARCHI  THEORY  or 
TNt  SOLAR  AUREOLE,   PART 
I.  SCATTERING  ANO  RaOIATIVC 
TRANSPER. 

40-40*  S«*  Olv.   a 

SOLAR  ECLIPSES 

R*0|0  ASTRONOMY 

R»eiO  STAR  SCINTILLATION 
OVER  CANADA  DURING 
THE  10  JULY  |«4J  ECLIRSE, 

4e.*o*  SSI       Olv,  a 

solar  plarcs 

hanneo  spacecraft 

4nalysis  op  s0lar-pl4rc 

m4iar0  to  manneo  space 

SYSTEMS. 

Ae.40*  S^^B  Olv.   !• 

S0L»;  RAOMTION 
4BS0RPTI0N 

RESEARCH  ON  OPTICS 
or  SELECTIVE  SURPACES 

bith  Emphasis  on  solar 
energy  absorbers  coateo 

BITm  NICKEL  BL'CK. 

A0-4Q4  4S*  Olv.   IS 

SOLAS  RADIATION 
COMiTS 

LUMINOSITY  VARIATIONS 
or  COMET  HEADS. 

AD-404  4SS  Olv.   a 

"ViS  St'**^  »««riLL4NTS 

.TOTAL  IMPULSE  MEASURING 
SYSTEM  roR  SOLID-PROPELLANT 
•OCrET  ENOINEl  INSTALLATION 
*Ne  OPERATION  HANDBOOK. 

40-40*  SIS  eiV.   IT 

SOLID  SOLUTIONS 
THERHOOTNAHICS 

MEASUREMENT  OP  THCR^tOeVNanlC 
PROPERTIES  or  COMPOUNDS 
or  ELEbENTS  In  GROUPS 
II,   IV,   V  ANO  VI , 

«e-*0*  R70  Olv,   It 


M-W 


SOLI 


Lie  ST 

TmCoRy 


ATC  PHTtlCS 


AUGER  RECONBINATION  INTO 

*e.*o*  *ai       elv,  is 

SOMAN 

metabol ism 

METABOLITES  or  PINACOLYL 

methtlphosphonopluorioate 

iCOl  roLLOBING  ENIYMATIC 

hyorolysis  in  vitro, 

40. *o*  isa       elv,   I* 

sound  signals 
r ismEs 

biological  problems  in 
acoustic  systems  ibemavio* 

or  riSHES  BITH  SPECIAL 
BEPEBEnCE  TO  THEIR 
SENSORY  CAPACITIESI. 

AD. 404    J<I4  Olv.        14 

SOUTH     ASIA 
ECONOMICS 

r4NEL  DISCUSSION  or 

ECONOMIC  DEVELOPMENT 
IN  SOUTH  ASIA, 

AD.4Q4  J4<l  Olv.   JI 

ECONOMIC  RESEARCH  ON 
SOUTHEAST  ASIA  IN  THE 
UNITED  STATESI  STATUS 
ANO  NEEDS, 

AO-BO*  B*4  DIv,   JI 

sp4ce  envir0nnent4l  conditions 
cosmic  rays 

radiation  environment 
in  the  interior  op 
4  sp4ce  vehicle  igeomagneti- 
cally  trapped  Radiation 
AND  Interplanetary  cosmic 
PLUII , 

40.40*  BJl  Olv,    II 

SPACE  Environmental  conbitions 

PERIODICALS 

GEOPHTtlCS  ANO  SPACE 

DATA  Bulletin  number 
I. 

A0.*0*  1*0  Olv,   I 

SPACE  cnvIbonncntal  conbitions 
sciENTinc  research 

BASIC  OBJECTIVES  Or 
A  continuing  PROGRAM 
or  SCIENTiric  RESEARCH 
IN  OUTER  SPACE. 

Ae-*o*  *i*       Olv,   II 

SPACE  ENVIRONMENTAL  CONOITIONS 
S'^CECRAPT 

S'ACE  VEHICLE  ENVIRONMENT, 
*D-*0*  B*I  DIv,   II 

Sr*CE  ENVIRONMENTAL  CONDITIONS 
VISION 

SURVEY  or  RESEARCH 
•CLAYING  TO  MAN'S 
VISUAL  CAPABILITIES  IN 
S»»CE  PLISHT, 

AD.*04  BOI  Olv,    14 


SP4CE  PLISHT 

LAB 

SRACE  lab  BIBLIOaRAPHY. 
40.404  JBI  Olv,   JI 

LEGAL  TERMINQLOSY  POR 
THE  UPPER  REGIONS  OP 
THE  ATMOSPHERE  AND  rOR 
THE  SPACE  BEYOND  YhE 
ATMOSPHERE. 

Ae.40*  js*       eiv,  JI 

SPACE    PLISHT 

SdENTiriC     RESEARCH 

BASIC     OBJECTIVES    Or 
A     CONTINUING     PROGRAM 

or  sciENTinc  research 

IN  OUTER  SPACE. 

AD. 404  41*  Olv.   II 

SP4CE  N4vl«4TieN 

M4THEMATieAL  ANALYSIS 

SATELLITE  TECHNOLOGY 
AND  SPACE  NAVICATION, 

AD. 404  JJa  Olv.    II 

PLUID  rLYBHEEL  4TTITU0E 
CONTBOL  SYSTEM  STUOS, 

40-404  JI4  elV.    II 

sP4eCcRArT 

BEARINGS 

INVESTIGATION  Of  «Ci.r.4L  l«Hlai  I 
MOUNTINGS  roR  SPACE 
OPERATION, 

Ae.4Q4  IBI         elv.   II 


SP4CECRArT 

POSER  EOUIRNENT 

ELECTRIC  POSES  PQS 
S'ACE  PLICMT, 

Ae.404  *ii       elv.  7 

spacecsapt 

sr'ce  envisonmental  conoitions 
sracc  vehicle  environment. 
4e.*04  B*i       elv.  II 

SP*c(cRArT 

TEMPERATURE  CONTROL 

TEMPERATURE  CONTROL  SYSTEMS 
POR  SPACE  VEHICLES. 

Ae.404  ISO  Olv,    I* 

SP4RE  PASTS 

4IS  POSCE  PSOCUSEmENT 

PB0P0S4L  roR  RCeuCING 
TmC  cost  or  LOCISTICS 
SUSPOST. 

*e.*e*  a*«       eiv.  la 
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SPARC  PARTS 
COSTS 

CONTINUOUS  PRODUCTION   AND 
EMERGENT  DEMAND, 

Ae-404  141  Olv,   14 

SPEECH  RECOGNITION 

COHMUNICATION  EQUIPMENT 

VOICE  Jttirrir icATioN 

TECHNIQUES.  - 

Ae.40*  *!••  DIV.   s 

SPEECH  RECOGNITION 
TOUCH 

COMMUNICATION  RITHOUT 
(CONVENTIONAL  ELECTRO-MECHANfCALI 
ACOUSTIC  TRANSDUCERS, 

Ae.*e*  BJO       Olv,   I* 

SPRAYS 

elSTRIBUT ION 

PROCEDURE  rOR  rSTIMATINO 
OOBNBInO  DEPOSITION  OP 
SMALL  srR*Y  DROPLETS, 

AD-*0*  II*  DIV,   * 

STAINLESS  STEEL 
METalluRCY 

REVIE*  OP  RECENY  DEVELOPMENTS 

IN  THE  technolocy  or 
hioh  strength  stainless 

STEELS, 

AD-*0*  «B*  elV.    17 

STARS 

R4D|0  ASTRONOMY 

DETERMINATION  or  THE 
ACCURATE  POSITIONS  OP 
RADIO  STARS  BY  THE 
LUNAR  OCCULATION  TECHNIQUE, 

OBsCSVATIONS  or  GAL4CTIC 
AND  EITRA-GALACTIC  EMISSIONS 
AT  ••Oa  MC/S, 

40-40*  SOJ  Olv.   I 

STATISTICAL  ANALYSIS 
COMMUNICATION  THEORY 

SOME  SIMPLE  EXMPlES 
or  SINGULAR  DETECTION 
or  CONTINUOUS  SIGNALS 
IN  NOISE, 

40-404  SOB         Olv.   a 

STATISTICAL  ANALYSIS 
COSTS 

COST  ri-NDING  THROUGH 
MULTIPLE  CORRELATION 
ANALYSIS. 

AD.404  JJ<I  DIV,   I* 

STATISTICAL  ANALYSIS 
DYNAMIC  PROGRAMMING 

DYNAMIC  PROGRAMMING  AND 
MEAN  SQUARE  DEVIATION, 

AD-404  •141  Olv.    IS 

ST4TISTIC4L  ANALv'ttf 
ECONOMICS 

ECONOMETRIC  VARIATIONS 
ON  A  THEME  BY  SCHNEIDER, 

AD-404  •114  DIv,   JI 

ST4TISTICAL  ANALYSIS 
SYOCHASTIC  PROCESSES 

conpiocnce  levels  roR 

TME  SAMPLE  MEAN  AND 
STANDARD  DEVIATION  Or 

A  Rayleigm  process. 

Ae-404  SS4  Olv,    IS 
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4  SIB  Olv.    IS 

OP  COMPUTING 
ENT  ACCURACY 

TIME  DELAY 
TIMATED. 

4  S^II  DIV.   S 

CNCE  LEVELS  roR 
E  MEAN  AND 
DEVIATION  or 
H  PROCESS, 
4  5S4  DIV.    IS 


ST4TISTICAL  DISTRIBUTIONS 
SUEuEiNC  THEORY 

CONCEPT  or  "riRST  IN, 
riSST  OUT'  PRINCIPLE 
iPlrOvi  IN  QUEUES, 

AD. 404  171  Olv,    IS 

st4tistical  0  i str i  but  i ons 
statistical  processes 

a  neb  approach  to  the 
kolmooorov-shirnov  distributions 

AO-404  SB^I  Olv,    IS 

STATISTICAL  ruNCTIONS 

PUNCTIONAL  ANALTSIS       • 

SMALL  SAMPLE  OlSTSteUTieN 

or  N  OMEGA  sua  n 

Ae-404  J7S  olv,   IS 

ST4TISTIC4L  ruNCTIONS 
PaOBABILITY 

ON  THE  OUTPUT  PSOBABILITT 
DENSITY  FUNCTION  OP 
A  LAMINAR  DEVICE  RiTH 
CERTAIN  N0N-CAUSSI4N 
R4N00M  INPUTS, 

40-40*  ••I?  DIV.   a 

ST4TISTICAL  PROCESSES 
DYNAMIC  PROGRAMMING 

A  MARKOVIAN  DECISION 
PSOCESS. 

*e.*o*  J*?       Olv.   IS 
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statistical  processes 

heteorolocy 

ektensions  to  theory 

or  TIME-SCRIES  ANALYSIS. 

Ae-404  1*7  Olv.    IS 

ST4TISTICAL  PROCESSrs 

STATISTICAL  DISTRIBUTIONS 

A  NEB  APPROACH  TO  THE 
KOLMOGOROV-SHIRNOV  DISTRIBUTIONS 

Ae-404  sa^i       Olv.   is 

STATISTICAL  PROCESSES 
STATISTICAL  TESTS 

TESTS  OP  HOMOGfNEITY 
FOR  CORRELATED  SAMPLES. 

AO-404  1*4  Olv. 


IS 


IS 


IS 


STATISTICAL  TESTS 
ORTIMIIATION 

ON  THE  OPTIHALITT  OP 
SEQUENTIAL  PROBABILITY 
SAY|0  TESTS.  I 

•0-404  XIS  Olv. 

STATISTICAL  TESTS 

SAMPLING 

TESTS  or  HOHQGENEITY 
POR  CORRELATCe  SAMPLES. 

•0-404  1*4  Olv. 


STEAM  TURBINES 
EKHAUST  PIPES 

TRANSLATION  OP  RUSSIAN 
RrSEARCH!    INVESTIGATION 
or  EXHAUST  PIPES  or 
CONDENSATION  STE^H  TURBINES 

•NO  ekperimental  investigation 

or  HYDRAULIC  RESISTANCE 
OF  THE  FEEDER  OF 
A  SYSTEM  OP  A|R  COOLING 
or  THE  ROTOR  or  A 

c^s  Turbine, 

•  0-404  7*<l  Olv.   17 

STEEL 

BRITTLENESS 

IN-OEPTM  EMBRITTLCHCNT 
TO  4  SIMULATED  PRESSURE 
VESSEL  BALL  OF  AJOI-B 
STEEL. 

AO-404  4«*  DIV.   10 

STEEL 

DEFORMATION 

MECHANICAL  BEHAVIOR  OP 
NORMALIZED  COLD-ORABN 
AISl  ••J^^o  STEEL  UNDER 
BIAilAL  STRESS  AND 
R4rie  HEATING, 

Ae-*0*  II*  Olv,    IT 

TRANSLATION  OP  RUSSIAN 
RESEARCH,   BEHAVIOR  OP 
STEEL  euRING  PULSATING 
LOADING  BETOND  THE 
LIMIT  or  PLUIOITT, 

AD-*0*  257  elV.    IT 

STEEL 

LOCOING  (MECHANICS) 

TRANSLATION  Or  RUSSIAN 
RESEARCH,   STRESS-RUPTuRE 
STRENGTH  or  STEEL  IN 
LIQUID  SODIUM  CONTAINING 
OXYGEN. 

AD-*0*  I7B  Olv,    IT 

STEEL 

RCACTOR  MATERIALS 

IN. REACTOR  STUDIES  or 
LOB  CTCLE  rATIGuE  PROPERTIES 
OF  A  NUCLEAR  PRESSURE 
VESSEL  STEEL. 

A0.*0*  7tJ  Olv,   10 

STEEL 

rockct  cases 

fracture  toughness  op 
d*ac  steel  shillelaoh 
rocket  motor  c^sc. 

•e-*o*  s*^i       eiv.  17 

STEEL 

TOUGHNESS 

PRECR^CKED  CHIRPY  TEST 
•S  •  METHOD  or  DETERMINING 
rR^CTuRE  touchness  of 
HIGH  STRENGTH  STEEL. 

•  D-404  44^l  Olv.   JO 

STEREOSCOPIC  H4P  PLOTTERS 
DESIGN 

STEREOPLOTTER,  PROJECTION 
AS-I*! I . 

AD. 404  4«<^  Olv,   m 

STEREOSCOPIC  PROJECTORS 

STEREOSCOPIC  HAP  PLOTTERS 

STEREOPLOTTER,     PROJECTION 
AP.MI  I  , 

AD.404    4«<i  elv,        I<( 

STIPPENEO  CYLINOERS 
ELASTICITY 

ELASTIC  BUCKLING  OP 
TBO-LAVER  CYLINOERS 
AND  CURVED  PLATES, 

40-404  II?  DIV,   IS 

STIPFENED  CYLINDERS 
RINGS 

APPROXIMATE  tPFECT  OF 
RING  STIFFENER  ON  THE 
PRESSURE  DISTRIBUTION  |N 
AN  OSCILLATING  CYLINDRICAL 
TANK  PARTLY  PILLCO  BITM 

A  Lteuie. 

Ae.40*  14*       eiv.  « 

STOCHASTIC  PROCCSSCS 
BEAMS  (STRUCTURAL) 

ON  THE  STRESSES  IN 

A  NONLINEAR  BEAM  SUBJECT 
TO  SANDOn  EXCITATION. 
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OUClS. 

*0-*0*  l*«  0I>,    !• 

STOCHHSTIC  PKocesscs 

NOMLINtAM  OirrCKCNTML  COUATIONS 
ON  THE  COnPUTtT  lOHilL 

DCT[rtn|MitT  ION  or  tm[ 
N«Tu*C  Of  SOLUTIONS  Or 
NONLlNt**  STSTCnS  •ITH 
STOCMtsTIC  INPUTS. 

*o-*ok  *oo       eiv,   IS 

STOCMASTIC  PWOCCSSCS 

seaTTCRihc 

•  *Noon  min.K,    scATTrrtiNC 

*N0   INVARIANT   inCCoeiNC. 

■  i  ONCoIMCnSIONAL  OtSCMlTC 

CASC. 
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ST0X6C 

AVIATION  PUCkt 

TMtunAt  errrcTS  oh 
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STODASE, 

AO>*aA  STO  OIV,    10 

STNaTecic  ai»  connANo 
CONTNOL  STSTENS 

STRATECIC     AIM     COHMANO 
CONTWOL    S'TSTEN     I«»5L1, 

AQ.kOA     no  OIV.         I* 

STRATEGIC  aOHaiNC 
*t"|AL  aARrARE 

cencralizeo  ANALTSIS 

or  AERIAL  CAMPAIGNS 
AGAINST  STRATEGIC  TARGETS. 

*o-*o*  2*s       oiv.   la 

STRATEGIC  aonaiNG 
nuClEar  aARrARC 

INRLICATIONS  or  NUCLEAR 
•CAPONS  IN  TOTAL  naR. 

Ao-»OA  -HI       eiv.   la 

STRATOSPHERE 

RADIOLOGICAL  CONTAH|NAT ION 
PROJECT  STAR  OUSTI 
BtSTRiauTlON  or  STRATOSPHERIC 
RAOIOACT IV  ITT . 

*D>A04  712  OIV.   20 

STRATOSPHERE 
•  |N0 

PMTSICAL  BASIS  rOR 
rORECASTING  THE  PRESSURE 
AND  HORIZONTAL  RlND  riELOS 
IN  Tnr  LOaCR  STRATOSPHERE. 

AD-404  ^3h  DIV,   i 


STRETCH  rORHlNC 
CRTOSENICS 

crtogenic  stretch. roRniNC 
or  solio  propellant 

ROCKET  CASES. 

AO-404  SSa  DIV.   24 

STRUCTURAL  PARTS 
ABHEStvES 

oevelOphent  or  structural 

AOMESIvCS. 

AD-404  IS2  Olv,    |« 

STRUCTURAL  SHELLS 

COnpREsSIVE  PROPERTIES 

STAalLITT  UNDER  AllAL 
COHPRESSION  AND  LATERAL 
PRESSURE  or  C|RCUL*R-CTL|NORICAL 
SNElLS  aiTH  SOrT 
IL»STIC  CORES. 

AO-404  S4i  DIV.   tS 

STRUCTURAL  SHELLS 
PHOTOEl«STICITT 

THREE-OIHCNSIONAL  PH0T0ei»«TlelTT 
STUDT  or  THICK-CALLED 
CTLINDRICAL  SHELLS, 

AD-404  ST|  Olv,   tt 

STRUCTURAL  SHELLS 
STABlLITT 

stasilitt  under  AIIAL 
cohpression  and  lateral 
pressure  or  a  circular-ctlinori- 

CAL  SHELL  aiTH  AN  ELASTIC 
CORE  • 

AD-404  Sl«  OIV.   <S 

STRUCTURES 

LOADING  mecHANicsi 

LINEAR  PROGRAHHlNG  AND 

STRUCTURAL  design:   LIhIT 

•RAltsIS. 

AO-404  tm  Olv.    IJ 

LINEAR  PROGRAHhInC  ANO 
STRUCTURAL  design;   LIhIT 

orsiGN. 

AD-404  nmt  Olv.    tJ 

STTREnE  PLASTICS 

ocgradation 

PHOTOOEGRAOATION  OP  h|6h 


POLTHfRS   IN  SOLUTfOn: 
SOLVENT  crrECTs  !•<  T  , 

photoltsis  or  poltialp">- 
hethtlsttrene I . 

AD-404  }«2  Olv.   R 

sttrEne  plastics 

STNthesIS  ICHEHISTRTI 

COPOLTHCRIIATION  • | TH 
TRANSITION  HETAl  CATALTSTS 

StStehs  and  alkali  AnB 
ORGanO-AcKAlI  HETAL 
COMPOUNDS. 

AD-404  207  Olv.   R 

SuajEcT  INBOING 

INroRHATION  RETRIEVAL 

EVALUATION  or  LINKS 
AND  ROLtk  USEo  IN 
INroRHATION  RETRIEVAL. 

AO-404      1*2  Olv.         *• 

SuajECT     INOEIING 
RI.ASTTCS 

suajECT  iNoci,  RiaL  iograpmt. 

AND  CODE  description 
or  TECHNICAL  CONrERENCE 

PAPERS  ON  Plastics; 

'a  pes  4J-1   HAR  4<l, 

AO-404  S4I  olv.    IR 

SUaPANINE  HULLS 

riLAHENT  ROUNO  CONSTRUCTION 

RCSIOUAL  STRESSES  IN 
THICK  GLASS  riLARENT 
RElNrMCEO  LAMINATES. 

A(^404  ■t04  Olv.    IN 

SUSMARINE  HULLS 
VlaRATION 

EKTREME  VALUE   ANALTSIS 
or  SHIP  VlaRATION. 

AD-404  l«f  olv.   Jl 

SUaHARINtS 

AIR  POLLUTION 

NUCLEAR  SUSMARtNE  ATMOSPHERES. 
PART  J  AROMATIC  HTDROCARBON 
CONTENT. 

AD-404  «0»  DIV.   Jl 

suaxAaiNES 

MODEL  TESTS 

MTDRODTNAMICS  ANO  STA«lLlTT 
AND  CONTROL  or  A 
TANDEM  PROPELLrR  SUBMARINE. 

AD-4a4  aOJ  Olv.   Jl 

susMAaiNES 

underrater  propulsion 

tanocm  propeller  suomarine 
programs. 

AO-404  aoR       olv.   Jl 

Subsonic  rLO* 

SHEAR  STRESSES 

LITERATURE  REVfER  ON 

SUBSONIC  rREE  Turbulent 

SHEAR  rLOR. 

AD-4a4  7Sa  DIV.   « 

SUPERSONIC  PLOR 

AfROOTNAMIC  CHARACTERISTICS 

TRANSLATION  or  Russian 

RESEARCH!    AERODTNAMIC 

DISTURBANCES  OUE  TO  VIBRATION 

or  A  DELTA  RING  or 

riNlTE  SPAN  IN  SUPERSONIC 

PLOa. 

AD-404  2a0  DIV.   « 

SUPERSONIC  PLOR 
HEAT  TRANSrER 

TRANSLATION  or  RUSSIAN 
RESEARCH!   CKPEHIhENTAl 
INVESTIGATION  or  HEAT 
EVChAngC  IN  ROUND  PIPES 
DURING  SUPERSONIC  GAS 
PLO*. 

AD-404  7J«  Olv.   « 

SUPERSONIC  PlOB 
MAGNETIC  riELDS 

ONE-DIMENSIONAL  CHANNEL 
PLO*  IN  THE  PRESENCE 
or  A  MAGNETIC  riELO. 

AD-404  itm  DIV.   « 

Supersonic  plor 

RAMjET  INLETS 

INLET  ErriCIENCT  PARAMETERS 

ror  supersonic  combustion 
ramjet  engines. 

AD-404  4SS  DIV.   2? 

SUPPORTS 

PLUIO  OTNAMIC  PROPERTIES 
•AVE  roRCES  ON  PILING. 
AD-404  t02  DIV,    IJ 

SURPACC  BURST 
SMOCK  RAVES 

INTENSE  STRESS  PIELD 

PRODUCED  IN  THE  Elastic 

EARTH  BT  A  BOMB  BLAST 
AT  THE  SURPaCE. 

AD-404  SB8  Olv.   it 

•UarAcE  PROPERTIES 
MECHANICAL  RAVES 

COMPLETE  SOLUTION  POR 
AN  ELASTIC  hAlP-SPACC 
UNDER  A  POINT  STEP 
LOAD. 

AD-404  tST  DIV.    21 

Suspension  devices 
induction  motors 

research  investigation 
op  magnetic  and  electric 

rORcES  roR  ROTATINC  SMAPT 
SUSPENSION. 

AD-4a4  If*  Olv.   7 


SREPT  alNGk 

aeRootnahic  loading 

pressures  on  the  blunt 
PLATE  aiNG  AT  Supersonic 

AND  HTPERSONIC  SPfEDS. 

AO-404  •172  DIV.   « 

taCPT.BACK  RINGS 
CAS  PLOa 

SaEEPBACK  TMEORT  roR 
SHOCK  RAVES  AT  HTPERSONIC 
SPEEDS. 

AD-404  B4R  OIV,   « 

STMPOSIA 
ASIA 

JAPANESE  COMMUNISTS  ANO 
THEIR  STRUGGLE  POR 
PO*ER, 

AD-404  40*  elV.   J« 

STMPOSIA 

CORmunish 

'CONTRADICTIONS*  IN  ThC 
nOSCOR-PCKING  Alls, 

Ae-404  flO  Olv.   )« 

STMPOSIA 

DATA  PROCESSING  SYSTEMS 
,  , STATISTICAL  DECISION 
ThEORt  as  a  GUIDE 
TO  INPORHATION  PROCESSING. 

AD-404  S27  Olv,    JO 

STMPOSIA 

DECISION  MAKING 

SCIENTIPIC  Alos  TO 

DECISION  making;   a  perspective. 

Ae-404  2«B  Ply,   «• 

STMPOSIA 
ECONOMICS 

INDUSTRIALIIATIOH  AND 
ECONOMIC  UNION  IN  GREATER 

EAST  APRICA, 

AD-404  RIO  Olv.   »a 

STMPOSIA 

riRE  SAPCTT 

PCDERAL  PIRE  COUNCIL 
MINUTES  OP  BEETING. 
PEBRUART  14.   1*40. 
INOUSTRT  LOOKS  AT 
r|RE  PROTECTION  PoR 
ELECTRONIC  DATA  PROCESSING 
INSTALLATIONS, 

AD-404  71*  Olv.    IJ 

PEDERAL  PIRt  COUNCIL 
"INUTCS  OP  ANNUAL  MEETING. 
NAT  5,  IVMIH 

AD-40C^|«  DIV.    IJ 

PEDERAL  PIRE  COUNCIL 
MINUTES  OP  ANNUAL  MEETING, 
MARCH  JB,  l«4J, 

AD-404  720  OIV,    |J 

PEDERAL. PIRE  COUNCIL  MINUTES 
OP  MEETING,  NOVEMBER  20, 
1*421   NEB  OEvCLOPMCNTS  IN 
PI»E  PROTECTION, 

AD-404  7J0  elV.    IJ 

PEDERAL  riRE  COUNCIL 
MINUTES  OP  MEETING, 
APRIL  17,  1*42;  VARIOUS 
SURPACE  PLAME-SPRfAD 

tpst  methods  roR  building 

PINISH  MATERIALS. 

AD-404  7JI  DIV.    IJ 

PEDERAL  riRE  COUNCIL 
MINUTES  or. MEETING, 
NOVEMBER  4,  IR4JI   STAPP 
PROGRAM  MANAGEMENT  AS 
RELATED  TO  PIRE  SAPETT. 
THE  COUNCIL'S  PIRE 
SAPeTv  REPEREnCE  LlaRART. 

AD-404  7J2  DIV.    |J 


SYMPOSIA 

HUMAN  ENGINEERING 

STSTEMS  RESEARCH  LABORATORv's 
AIR  OEPENSE  ElPERIMENTS. 

AD-404  27J  Olv.    IB 

SYMPOSIA 

INDUSTRIAL  RELATIONS 

SOVIET  LABOR  AND  THE 

euEsTioN  or  producti vitt. 

AD-404  JS4  Olv.   J2 

STMPOSIA 

OPERATIONS  RESEARCH 

COMBINATION  OP  ALTERNATIVE 
RESEARCH  TECHNIOUrS  IN 
LOGISTICS  STSTENS  ANALTSIS. 

AD-404  fO«  Olv.    JO 

STMPOSIA 

PUBLIC  HEALTH 

STSTEM  CONSIDERATIONS 
IN  REGIONAL  INPORHATION 
CKCHANGE. 
•    AD-404  ROB  eiV.    14 


STMPOSIA 

SOUTH  ASIA 

PANEL  eiCCUtSION  OP 
ECONOMIC  DEVELOPMENT 
IN  SOUTH  ASIA. 

AD-404  J4<  etv.   Jl 

STMPOSIA 

STRATEGIC  BOMBING 

CENERALItEO  ANALTSIS 
OP  AERIAL  CAMPAIGNS 
AGAINST  STRATEGIC  TAROCTf. 

AO-404  24t  »|v.    IS 

STNPOSIA 

SYSTEMS  ENSINCERINC 

SIMULATION  IN  RAND'S 
SYSTEM  RESEARCH  LABORATORT. 

A0-4a4  J72  Olv.    IB 


M-a 


-■  '■  *  ■■ 


•*!!£"!  ENGINfERINS 
At"  OEPENSE  COMMAND 
air'IJIJ"*  •esearcm  laboratobv 

•fB  DErENSE  ElPERIMENTS. 

AO-404  27J  Olv.    IV 

SIMULATION  IN  RAHO'S 
SYSTEM  RESEARCH  LABoRATOMY, 

AD.404  J72  01».    IS 

SYSTEMS  ENGINEERING 
BIBl IOGRaphies 

sbc  documents  applicable 

to  state  and  local 
sovernment  problems. 

ad-404  ibi       div,  j< 

•^SIl!!!  ENGINEERING 
PERPORMANCE  IMUNANI 

TECMNIOUES  POR  RELATING 
PERSONNEL  PCRPORHANCE 
TO  STSTEM  EPPECTIVENESS 
iJiT!"'*i  *  CRITICAL 
■f»lt«  or  THE  LITERATURE. 

A».*e4  710      Olv.  as 

SYSTEMS  ENGINEERING 
SOCIOLOGT 

PROSPECTS  OP  A  UNIPIEO 
TMCORY  OP  ORSANIIaYIONS. 

A0.404  JSR  oi».   Mt 

•'JlfSSY*"""""'"' 

•HAT  IS  A  SYSTEM. 

AO-404  2«f  Olv.   JO 

TABLES 

R*lnE  NUMBERS 

-..'?!"*•  '"  *"«  yhousanotm 

MILLION.  ■ 

•0.404  412  01 V.    IS 

TANTALUM  ALLOYS 
SRAiiNG 

TANTALUM  AND  NOLYBOENun 
SRAIING  TECMNIOUES. 

Ae-404  *74  Olv.   24 

TANTALUM  ALLOYS 

..-I*"'*'-""  ALLOY  YUBING 
OEVELOPNCNY  PROGRAM, 

•0.404  114  DIV.    I? 

^*!TJ'-¥"  CAPACITORS 
BIBLIOGRAPHIES 

TANTALUM  CAPACITORS. 
•  PRELIMINARY  SURVET 
OP  THE  LITERATURE. 


A0.404  2JS 


Olv. 


^'fSS'!'  "ACHINES 

INSTRUCTION  MANUALS 
...•!'"*"""**»■  SPECIPICATION 

POR  computer-directeo 

INSTRUCTION  IN  THE  OPERATIONAL. 

training  capability  bucby 
language  por  system 
RTJl,  u,  s,  air  PORCE 

hEAdouaRTERS. 

Ae.4e4  JR|  Olv,    JO 

TKACMINS  MACHINES 
LEABNING 

TRANSPER  EPPECTS  alTMIN  A 
HIERARCHICAL  LEARNIHS  TASK 
AS  A  PUNCTION  OP  REvlEB  ANO 
JJJJECTION  ON  SUCCESSIVE 

Ai.404  »»» 


Olv.   20 


TtkERETER  SYSTEMS 

ORERATION 


...I"***^*^'"*  •'  RUSSIAN 
RESEARCH!   RADIOTELEMETRT. 

Ae-404  27*  Olv.   ■ 

PCM/PS  TELEMETRY  SYSTEM. 

40-404  «20  DIV.   S 

TELEMETER  STSTEMS 
STANBAROS 

•  REVlEa  ANO  ANALYSIS 
•r  TELEMEYRY  LINK  OATA 
•T  TYPE  AND  OCCUBRCNCE 
0'  DEVIATIONS, 

AD.404  JIB  elV.   S 

tclemetcbin*  data 

bat*  processing  systems 

studt  op  tecmnioues 
por  computer  processing 
op  telemetered  signals 
prom  Rocket  and  satellite 
borne  srectra. 

Ae.404  »H  DIV.    * 

tclepmone  communication  STSTtnS 
nonitobs 

TELERmONE  CHANNEL  HONITO". 
40.404  *?J  Olv.   i 

tclerhone  lines 
monitors 

telephone  channel  monitor. 

•0-404  RTJ         eiv.   i 

TELEVISION  DISPLAT-  SYSTEMS 
TA««ET  RCCOBhTtioH 

SYSTfM  POR  HEASUREIM* 
THE  BU^OR^TIC  CONTENT 
OP  TELEVISION  SI«N«LS. 

•••404  401  DIV.   4 

TChRCRRTuRE  comthol 
SPACECRAPT 

TEMPCRATWRE  CONTROL. SYSTEMS 
POR  SPACE  VEHICLES. 


AD.404  2S0 


•l«.   I* 


TERRESTRIAL  HASHETISH 
nOOEkS  ISIMULATIOHSl 

LABORATORY  I NVEST I  SAT | BM 
OP  SEOHAGNETIC  DTN^MOS. 

•0.404  BJi         SI*.   a 


^■I!!!?^"'*^  HtSNCTISM 
OSCILLATION 

INVESTIGATION  OP  THE 
HEIGHT  or  SCINTILLATION 
PRODUCING  IRREGULARITIES 
IN  THE  IONOSPHERE. 

AD.404  4*4  Olv.   » 

TERRESTRIAL  MAGNETISM 
SCIENTiriC  RESEARCH 

, ^IONOSPHERIC  ELECTRIC 
CUBRENr-SYSYEMS  DERIVED 
USInC  INTERNATIONAL  POLAR 
TEAR  DATA. 

Ae.404  ***       eiv.  I 

TEST  EOUIPMENT 

ROCKET  PROPULSION 

TOTAL  IMPULSE  MEASURING 
SYSTEM  POR  SOLIO  PRO'ELLANT 
ROCKET  ENGINE, 

Ae.404  Sit       eiv.  JO 

TEST  METHODS 
BUBBLES 


A  BATER  TUNNEL  MIJ 
CONTENT  METER,      *^ 

Ae.404  407  Olv, 


JO 


TEST  METHODS 
STEEL 

^recracked  charpy  test 
as  •  method  op  determinlns 
practure  toughness  op 
hish  strength  steel, 

AD-404  44*  DIV.   JO 

THERMAL  CONDUCTIVIT* 
BR0N2E 

THERMAL  CONDUCTIVITY 
AND  SEEBECk  COEPPICIENT 

OP  SOME  CUBIC  seeiuH 

TUNGSTEN  BRONICS. 

AO-404  S04  Olv,   i% 

thfrhal  conductivity 
netal  joints 

thermal  conouctance  op 
metallic  joints, 

Ae-404  *7*  elV.   t% 

thcRnal  insulation 
li9ucpied  gases 

CRTOGENIC  LleUIO  TRANSPER 
TEChNISUES, 

AD-404  *«4  01*.    I* 

THERMAL  STRESSES 

MATHEMATICAL  ANALYSIS 

TMERM*L  STRESS  *N^LYSIS 
BY  ENERGY  METHODS, 

•0-404  J**  DIV..  t% 

THERHAL  STRESSES 
PROPAGATION 

TRANSLATION  OP  RUSSIAN 
RESEARCH!  PROPAGATION 
OP  THERMAL  STRESS  IN 
•N  EL*STIC-PLASTIe  ROD. 

•0.404  7**  DIV.   2« 

therhionic  converters 
diodes  (electron  tubes) 

THERHIONIC  DOUBLE-eiOOE 
PROGRAM. 

•0-404  *74  elV,   S 

therhocourles 

HIGh-TEMPER^TURC  rese*rch 

TUNGSTEN/ Tungsten-rhenium 
thermocouples  in  a 
carbon  atmosphere, 

A0.404  S4S  DIV.    17 

TMERMODTNAMICS 
CAS  lONIIATION 

PROPAGATION  or  ELECTROMAGNETIC 
RAVES  IN  AN  INHOHOOEMEOUB 
NEOIUM, 

AD-404  02*  aiv.   2S 

thcrhooynamics 

partial  dipperential  eouations 
non-negati vitt  op  solutions 
op  the  heat  eeuation. 

Ae.404  *47  Olv.    IS 

TmERHBOYHAMICS 
TABLES 

TABLEk  OP  lOEAL  GAS 
THERMOOTNAMIC  PUNCTIONS 
POR  7J  ATOMS  ANO  THEIR 
riRST.AMO  SECONO  IONS 
TO  lO.OOOK, 

•  D-4P4  14  J  01*.   as 

THCRHOELECTRICITY 
BRONZE 

THERMAL  CONOUCTIVITT 
AND  SEEBECK  COEPPICIENT 
OP  SOME  CUBIC  SODIUM 
TUNGSTEN  BRONZES, 

Ao-^04  J04       Olv.  as 

THORIUM  COHPOUNOS 
SPECTRA  IINPRAREOI 

TR*NSL*Tle«F  OP  RUSSIAN 
RESE^tCHI.  IR  SPECTRA 

OP  TM,  ZR,  AND  U02 

•  BITH  O-HTDROXT  BUinOLIMC 
ANO  TRfBUTTL  PHOSPHATE. 

•  0.404  SIO  Olv.   * 

THRUST 

nuclear  propulsion 
^thrust  0ptihix4ti0m  op 

*  nuclear  rocket  0' 
v^rmblc  specipic  Impulse. 

•0-404  J14  Olv.    21 

THRUST 

ROCKET  NOTORS  (SOLID  ^■OPtkLANTl 
TOTAL  IMPULSE  ME«SURING 


M-» 


Jj;i5;  'OR  SOLID  PROPELLENT 
ROCKET  ENGINE, 

•D.404  SS7  Olv. 


fT8  -  TKA 


JO 


TIME-LAG  TMEORT 

RAVE  TRANSMISSION 
A.  Jl'f''!"'*!^  EVALUATION 
?'  IS-*!""**"*"'  ARISING 
«tI:MSS?"'  »'  ^'"t-O'LAY 

A0.404  S*4  Diy,    ,, 


TITANIUM  ALLOYS 
MACHINING 

TRANSLATION  OP  RUSSIAN 
RESEARCH!  ARTICLES  PROM 
AERONAUTICAL  ENCINEERIHC 
SECTION  or  NEBS  or 
SCHOOLS  or  HIGHER  E017CATI0N. 

A0.404  7*0        -.JH*.        24 
EPPECT  OP  AGING  TEMPtRATURE 
ANB.TIHE  ON  THC  HrcHANICAk 
PROPERTIES  OP  TITANIUH 
ALLOT  4AL-4V-2SN. 

AD-404  147  Olv,    I? 

TOPOLOGT 

neviers 

topological  oynamicst 
•  book  revier. 

ad-404  jo*       div.  is 

TOUCH 

SPEECH  RECOGNITION 

COMMUNICATION  aiTHOUT 
(CONVENTIONAL  ELECTRO-MECHANICAL  I 
ACOUSTIC  TRANSDUCERS. 

AD-404  BJO  OIV.    14 

TRACKING 
ERRORS 

ELECTRONIC  TRACKING  ERRORS 
VERSUS  PLASMA  EPPECTS. 

Ae.404  JIT       ei».  * 

TRACKING 

PERPORm^NCE  (HUH^NI 

RETENTION  OP  TRACKING 
SKILLS. 

•  e-404  2J4  Olv.   4 

TRAJECTORIES 

SATELLITES  (ART|PICIALI 

ERROR  ANALYSIS  OP  KEPLERIAN 
TRAJECTORIES. 

AO-404  »*t  Olv.    12 

TRANSPCRASES 

CNEmICAL  PROPCRTIrS 

STUDIES  ON  THE  COENZTMATIC 
ROLE  or  PTRIDOKAL-S-PHOSPHATE. 
A0-4a4  J*S  Olv.    li 

TR4NSP0RH^TI0HS  ( M^THEM^T ICS I 
PUNCTIONS 

THE  EXISTENCE  OP  CONSCRV^T I  OH 
C^RS,  I , 

•0.404  120  Olv.    11 


TBANSIENTS 
TRANSISTORS 

TRANSIENT  RESPONSE  OP 
GRADED. BASE  TRANSISTORS. 

AD.404  7*1  Olv,   2S 

TRANSISTORS 

HARMONIC  OSCILLATORS 

INTCORATEO  UNIJUNCTION 
TRANSISTOR  OSCILLATORS, 

AD-404  BJa  DIV.   S 

transistors 
m^snetic  cores 

transistorized  smipt 
register, 

•  0-404  J*0  ei-V,   0 

OEVELOPMCNT  OP  A  TRANSISTOR 
DELIVERING  AN  OSCILLATOR 

OUTPUT  or  210  millTsatts 

AT  1,1  GIGACTCLES. 

AD-404  JIJ  Olv.   • 

PRODUCTION  ENGINEERING 
MEASURE  TO  IMPROVE 
PRODUCTION  TCCHNIOuCS  ANO 
TO  INSURE  THE  RELMOILITY 
OP  THE  C400  SERIES  PIELO 
EPPECT  TRANSISTORS. 

AD. 404  *77  DIV,   • 

PRODUCTION  CNGINEEJIINe 
MEASURE.    MECHANIZATION 
OP  SEMICONDUCTOR  DEVICES 
2NS1*  -2NI0**, 

Ae-404  401  DIV.   S 

PRODUCTION  ENGINEERING 
MEASURE  TO  INCREASE 
THE  RClIABILITT  OP  THE 
TRANSISTOR  TTPE  2N20J*. 

AD.404  1*1  OIV.   B 

TRANSlfTORS 

tr*nsients  "-^ 

transient  response  op 
graded. base  transistors. 

A0.404  7*1       et«.  as 

TRANSMISSION  LINES 
EOUATIONS 

..^"•»AL  •NALYSIS  ANO 
SYNTHESIS  OP  CLCCTRonAGNCTtC 
'IElOS. 

•AD.404  112  Olv.   21 

TRANSPORT  PLANES 

AIR  PORCE  PROCUREMENT 

INTERCONTINENTAL  MILITARY 
AIR  TRANSPORT!   AN  APPLICATION 
OP  A  MODEL  POR  THE 
STUDT  OP  AIRCRAFT  PROCUREHCNT 

^okicics, 

•B.*e*  tti  Olv.  IS 


TRA-WAR 


TatNSPOaT    PMOHHTItS 

ceoL IMC 

*  ■mir  iic«ic*  or  MASS 

TXNSrcz  COOLINC. 

*D-kO*  !«•  Dl»,   1 

T«*NlPOKT*TION 

n*THtn*r ICOL  raofi**nnlN6 

CONSTHUCTIOM    or    nAxin/kk 
OTMtMic    FLOas    In   nct«okics, 

*0>40*    J74  DIV.        J 

TII*NSFOaT*T  ION 
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NON-MILITARY  AND  OLDER  MILITARY 
RESEARCH  REPORTS 


1.  Aircraft  and  Flight  Equipment 


PB- 160  096  DiT.    1,  28 

OTS  Prices:  HC  $2.00/MF  $0.50 

Naval  Medical  Research  Inst.,  Bethesda,  Md. 

THE  PREDICTION  OF  A  CRITERION  OF  FLIGHT 

SAFETY  IN  NAVAL  AVUTION. 

Research  rept..  vol.  13,  p.  363-408, 

Iqr  James  F.  Parker,  Jr.,  and  Ray  C.  Hackman. 

1  Ai«  55,  4«p 

PtoJ.  NMOOl  056  08  01 

Unclassified  report 

Descriptors:  (•AvlaUon  safety.  Naval  aviation),  (*Pllots. 
Aviation  accidents),  (*P8ychometrlc8,  Pilots), 
Galvanic  skin  response.  Attitudes,  Statistical  tests. 

The  study  was  designed  to  Investigate  differential  accident 
liability  among  naval  flight  personnel.   A  number  of 
studies  in  Industry  have  indicated  that  in  any  given  work 
group  some  individuals  contribute  disproportionately  to 
the  total  number  of  accidente.   This  study  evaluated  one 
means  of  identifying  such  individuals  In  aviation.   In 
addltton,  the  following  variables  were  investigated  in 
terms  of  their  relationship  to  a  pilot's  placement  on 
contlnua  of  safeness  and  skill  as  a  pilot:   (1)  attitudes 
toward  various  aspects  of  naval  flying,  (2)  subjective 
evaluations  of  flight  safety  procedures  and,  (3)  the 
galvanic  skin  response  of  a  pilot  recorded  as  he  views 
statements  concerning  these  same  items  of  flight  safety 
procedure.    Measures  of  attitudes  toward  aspects  of 
naval  aviation;  subjective  evaluations  of  flight  safety 
procedures:  and  measures  of  galvanic  skin  responses 
accompanying  the  viewing  of  items  of  flight  safety 
procedure  are  demonstrated  to  be  effective  predictors 
of  both  the  flight  safety  and  skill  criteria. 


2.  Astronomy,  Geophysics  and 
Geography 


Energy,  Astronomical  data.  Optical  properties. 
Astrophysics. 

Radial  distances,  linear  dimensions,  and  total  luminosi- 
ties are  given  for  24  Identified  extragalactic  rsdto 
sources,  19  of  which  have  noeasured  radial  velocities. 
Using  the  synchrotron  theory,  the  total  energy  and  mi^ 
netlc  field  strength  required  to  account  for  the  observed 
luminosity  are  estimated  for  each  source.    Eight 
sources  are  found  with  energy  requiremente  exceefllng 
10  to  the  60th  power  erg.   Typical  field  strengths  are 
equivalent  to  .00001  oersted.   The  linear  diameters 
range  from  less  than  1  to  290  kpc.   Illustrations  of  the 
radio  and  optical  brightness  distributions  are  given  for 
1    sources.    (Author) 


PB-160  212  DiT.   2 

OTS  Prices:  HC  $7.00/MF  $1.50 

Naval  Medical  Research  Inst.,  Bethesda,  Md. 

BRIGHTNESS  OF  THE  ATMOSPHERE. 

Research  rept..  vol.  11,  p.  191-406, 

by  Norman  L.  Barr,  James  F.  Murray,  R.  D.  Murray, 

J.  A.  Hussman,  Jr.,  and  J.  F.  Parker.   Mar  53,  33«p 

Projs.  NMOOl  066  07  01.  TED  PTR  AC223 

Unclassified  report 

Descriptors:  (* Atmosphere,  Brightness),  (*Sky  bright- 
ness, Tables),  Meteorological  parameters.  Optics, 

Photometers,  Graphics. 

This  report  presente  data  on  atntospherlc  brightness  and 
air  tenoperature  taken  at  nineteen  selected  altitudes  from 
one  to  fifty  thousand  feet  on  clear  days  over  water  for 
altitudes  of  the  sun  ranging  from  10  to  40  degrees.   The 
tables  give  the  measured  brightness  of  the  zenith,  the 
nadir,  and  of  pointe  separated  by  IS  degrees  of  arc  on 
circles  at  zenith  angles  30,  70,  85,  110  and  150  degrees. 
Data  on  time,  geographical  position,  weather  condlttons, 
pressure,  air-temperature,  altitude  of  observation,  sun's 
azimuth  and  sun's  altitude  are  Included  in  the  tables. 
Curves  are  Included  which  show  the  relationship  between 
measured  atmospheric  brightness  and  pressure,  scatter- 
ing angle  and  bearing.   Curves  based  on  the  Hulbert 
theory  are  Included  for  comparison  purposes.  (Autinz) 


AD-282  778  Dlv.    2,  8,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Owens  Valley  Radio  Observatory,  Calif.  Inst,  of  Tech., 

Pasadraia. 

BRIGHTNESS  DISTRIBUTION  IN  DISCRETE  RADIO 

SOURCES.   IV.   A  DISCUSSION  OF  24  IDENTIFIED 

SOURCES, 

by  P.  Maltby,  T.  A.  Matthews,  and  A.  T.  Moffet. 

1962,  2^ 

Contract  Nonr220  19 

Unclassified  report 

Obeervattons  of  the  California  Inst,  of  Tech.  Rsdto 
Observatory,  1962-4. 

Descr4>tors:  (*Extraterrestial  radto  waves.  Bright- 
ness), (*Radio  astronomy.  Intensity),  Stars,  Lumi- 
nescence, Galaxies,  Doppler  effect.  Magnetic  fields. 


PB-166  079  Dlv.    2,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Adelphl  Univ.,  Garden  City,  N.  Y. 
ATMOSPHERIC  TIDES. 

by  Michael  Yanowiteh.   Jan  63.  38p  AOM-106 
Grant  NSF  Q10322 

Unclassified  report 

Descriptors:  (* Atmospheric  tides,  Mathematlc  analy- 
sis), (*Mlcrobarometrlc  waves,  Atmospheric  tides). 
Atmospheric  motion.  Differential  equations.  Atmos- 
phere, Mathematical  nxxlels.  Geophysics,  Atmospher* 
models,  Oeclllatton,  Partial  differenUal  equattons. 
Equation. 

It  has  generally  been  assumed  that  in  the  equattons  for 
the  atmospheric  tidal  problem  it  is  permissible  to  re- 
place r,  the  distance  from  the  center  of  the  earth  to  the 
particle,  bf  a  constant,  alpha,  the  radius  of  the  earth. 


s-i 


ft  la  sfewB  that  the  Mfutfona  o^  also  be  solved  without 
msking  this  simpUflcatton,  and  that  the  character  of  the 
resulting  eigenvalue  problem  la  markedly  altered  by 
this.  Computattons  made  with  (Us  more  exact  model 


Indicate  that  previously  obtslBsd 
(AuU»z)  ^ 


results  are  In  doubt. 


PB-166  080  Dlv.   2 

OTS  Prices:  HC  $3.00/MF  |0.7k 

Oeophyslcsl  and  Polar  Researci'center.  Univ.  of 

Wlsoonatn.  Madlaon. 

MICROSCOPIC  EXTRATERRBSTRLKL  PARTICLES 

FROM  THE  ANTARCTIC  PENIM8ULA  TRAVERSE 

Research  rept.  series. 

by  Richard  A.  Schmidt.  JUl  63,  Itap  GPRC-RR-63-3 


Unclassified  report 

Descriptors:  (*Polar  regions.  Meteorites),  (*Meteor- 
Ites,  Mlcroatruoture),  Mlneralfl.  Collecting  methods. 
Petrography,  Geology.  { 

Mlcrosoopto  extraterrestrial  particles  were  recovered 
from  meltwater  of  snow  core  samples.   While  several 
types  of  particles  were  recognised,  black,  metallic 
qtherules  and  yellowish  glassy  spherules  were  most 
common.   The  metallic  spherules  ranged  from  10  to  170 
mloroBS  in  diameter,  had  physiasl  properttos  similar  to 
mapietlta,  and  were  Ironrich.   fht  surfaces  of  some 
metallic  q>herules  were  pitted,  apparently  from  impact 
of  smaller,  nanometeorttes.  OtiMrs  had  ridged  and 
furrowed  surfaces  whtoh  gave  an  Intersecting,  lameUar 
pattern.   The  glassy  spherules  ranged  from  10  to  300 
microns  In  diameter,  had  physical  properties  similar  to 
laobateUerlto  or  taktitos,  and  wan  sUlca-rich.   (Author) 


PB-166  085  Dlv.   2 

OTS  Prices:  HC  $3.00/MF  $0.78 

Rasearoh  and  Advanced  Devel<9ment  Dlv.,  Avco  Corp., 

Wilmington,  Mass. 

WINTBR  F-REGION  ENHANCEMENTS  AND  IONIZATION 

DRIFTS  IN  THE  ANTARCTIC. 

Antarctic  reaaaroh  and  data  analysis  soientlflc  rept.  no.  8, 

by  T.  Sato  and  G.  F.  Rouike.  26  Nov  63,  82p 

RAD-TR-63-42  i , 

Graat  NSF  C256 

1 1       Uoolasslfled  report 
I 
Daacr^ilDra:  (*bnoaphere.  Teiinestrial  magneUsm), 
(^Terrestrial  magnetism.  Ionosphere).  Atmosphere, 
Electrons.  Drift.  Ionization.  Periodto  variattons.  Mag- 
netic fields.  Electric  fields.  Geophystos. 

Dally  sod  sesaonal  variations  of  the  monthly  median 
F»-reclon  critical  frequency  (foft)  in  the  AntarcUc  are 
examined.   The  ataoormally  large  Increase  in  foF2  Is 
found  most  distinctive  in  winter  In  the  areas  around 
Ellsworth.  South  Pole,  Byrd.  Lltfle  America.  Cape  Hallett. 
and  Terre  Adelie.   Statistically,  the  increase  occurs  be- 
tween 0400  and  0900  universal  time  although  individual 
dajra  may  dlfler.  Synoptic  maps  of  foF2  indicate  the 
areaa  of  abnormal  large  foF2  extend  from  the  sunlit 
hemiaphere  across  to  the  night  hamispfaere.   Equivalent 
ourrent  systems  of  the  magnetic  variatton  coincide 
Vialltatively  with  the  foF2-distrlbutton  patterns.   An 
e»planatton  for  thia  anomaly  is  given,  taking  into  account 
tbe  horixontal  drift  motkm  of  electrons  In  the  F2  region 
which  is  caused  by  the  Interacttoa  of  tbe  electric  field 
deduced  from  the  magnetto  Sq  an4  Sd  variation  in  the 
polar  regfona.  Time  rariatlona  df  tbe  foF2  woridwlde 
diatribution  and  of  the  FS-reglon  !tehavtor  In  the  iono- 
grama  aeem  to  st^port  tfas  drift  ttieory.  (Autfaoi) 
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Research  and  Advanced  Development  Dlv.,  AVCO  Corp.. 

WUmlngton,  Mass. 

MORPHOLOGY  OF  ABNORMAL  ENHANCEMENTS  OF 

F-LAYER  IONIZATION  IN  POLAR  REGIONS. 

Antarctic  research  and  data  analysis  scientlflc  rept. 

no.  11, 

fay  Geoffrey  E.  Hill.   10  Dec  63.  23p  RAD-TR-63-48 

Grant  NSF  C266 

Unclassified  report 


Descriptors:  (*Polar  regions,  bnosphere).  (*k>no- 
sphere.  Ionization),  Atmospheric  electricity.  Terres- 
trial manetiam.  Electron  density,  Equattona, 
Geophystos. 

This  report  describes  the  morphology  of  sudden  enhanoe- 
mento  of  F-layer  tonizatton  toto  polar-cap  regions.   These 
disturbancea  are  shown  to  be  caused   by  a  turizontal 
movement  of  F-Iayer  Ionization  driven  by  E-regton  elec- 
tric currente.   This  problem  was  treated  recently  by 
Sato  and  Rourke  (1963)  and  HIU  (1963).   This  report  con- 
tains a  tbeorettoal  explanatton  of  tbe  resulto  of  their  data 
analysis.   Their  analysis  shows  that  F2-layer  lonlzaUon 
may  be  carried  across  the  polar  caps  by  the  action  of 
electric  and  geomagnetic  fields.   The  electric  fields  are 
set  up  by  E-regton  electric  currente  and  are  then  trans- 
ferred to  the  F  region  along  essentially  vertical  lines 
of  geomagnetic  force  (Fariey,  1969).   The  treatment  of 
the  problem  presented  here  is  simply  the  Integratton  of 
the  equatton  of  continuity  tor  electrons;  this  treatment 
uses  a  field  of  motion  deduced  from  classical  current 
systems  such  as  those  discussed  by  Fukushima  (1953). 
(Author) 
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Wilmington,  Mass. 

ANTARCTIC    F2  REGION  DISTURBANCES  ASSOCIATED 

WTTH  GEOMAGNETK  STORMS. 

Antarctto  research  and  data  analysis  scientlfto 

rept.  no.  13, 

by  Teruo  Sato.   29  Apr  64,  36p  RAO-TR-64-11 

Grant  NSF  C265 

Unclassified  report 


Descriptors:  (*fonospheric  dlstorbances.  Polar  regions), 
(*Polar  regtons,  Iono^>heric  disturbances),  (^Magnetic 
storms.  Polar  regtons),  fonosphere.  Electron  density. 
Drift,  Solar  radiation,  Atmos{riieric  electricity.  Ter- 
restrial magnetlam,  Geophystos. 

Variattons  of  tbe  electron  density  In  the  Antarctic  F2 
region  associated  with  individual  geomagnetic  storms 
are  analyzed  and  the  cause  is  studied.   Analysis  is  done 
on  the  basis  of  winter  data  when  the  solar  radiatton  re- 
apooalUe  for  the  production  of  ionlzatton  is  negligible. 
The  resulte  show  that  areas  of  enhancement  and  reduc- 
tion (from  tbe  monthly  median  value)  of  the  electron 
density  are  at  least  qualitatively  related  to  tbe  current 
system  of  the  actual  geomagnetic  variation  minus  the 
Sd  variation  at  the  corresponding  time.   Therefore,  tbe 
cause  of  the  F2  region  storm-time  variattons  can  be 
ascribed  to  changes  in  the  direction  and  magnitude  of 
horizontal  electron  drift  during  storms.   They  also 
'Ocwtribute  to  the  electron  distribution  on  quiet  days 
and  are  caused  by  the  interaction  between  the  geomag- 
netic field  and  electric  field  associated  with  tbe  current 
system.  (Author) 


S-2 


PB-166  171  DlT.   2 

OTS  Prices:  HC  $9.40/117  $i.n 

Woods  Hole  Ocesnographlc  Instltutloa.  Mass. 
ORAVITY  PROGRAM. 
Plnsl  rept.  for  1950-1959, 
by  Q.  P.  WooUard  and  J.  C.  Bose.  Jul  60.  636p 
WHOI-Ref-60-26 
.  Contract  AF19  604  2157 
APCRL  TR60  406;  AO  250  567 

Unclassified  rqmit 

DescrlptorB:  (*QraTlty,  Meusurement),  (*aeodeslcs. 
Graylty),  Test  facilities.  Test  equipment,  E^qwrlmental 
data.  Standardization. 

Tlw  objective  of  the  gravity  program  was  to  establish  a 
series  of  reliable  gravity  control  measurements  through 
the  use  of  pendulums  over  a  sufficient  range  of  gravity 
to  permit  the  calibration  of  geodetic  gravlmeters  with  an 
accuracy  of  one  part  in  5000  over  a  range  of  5000  mgals 
and  thus  assure  a  potential  accuracy  of  1  mgal  or  better 
with  such  gravlmeters  on  any  global  series  of  measure- 
ments. The  objective  included  the  establishment  of  pen- 
dulum gravity  measuremmts  outside  of  North  America 
as  there  appeared  to  be  no  unanimity  of  international 
opinion  regarding  a  gravity  standard.   A  second  objec- 
tive of  tlw  program  was  to  eiqiand  the  gravity  coverage 
and  standardize  existing  gravity  surveys  within  the 
United  States  so  that  reliable  gravity  anomaly  maps 
could  be  prepared.   A  tMrd  objective  was  to  stret^tfaen 
and  expand  the  world  network  of  airport  gravity  bases 
eetahilshed  earlier  under  the  auspices  of  the  Office  of 
Maval  Research  so  that  data  in  all  parts  of  the  world 
could  be  integrated  onto  the  same  datum  and  gravity 
standard.   (Author) 
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Monsanto  Research  Corp.,  Everett,  Mass. 
INVESTIGATION  OF  ORGANIC  FUELS  FOR  ELECTRO- 
CHEMICAL USE. 

Kept.  no.  1  (Final),  15  Jan-17  Oct  63, 
by  Ralph  G.  Gentile,  John  O.  Smith.  David  L.  Williams, 
and  John  S.  DriscoU.    17  Oct  62.   360p 
Contract  DA36  039SC88945.  ProJ.  OST760a00471. 
ARPA  Order247  61 

Unclassified  rqmrt 

Descriptors:    (* Electrochemistry,  Fuel  cells), 
(*Fuel  cells.  Organic  compounds),  (^Organic  com- 
pounds. Oxidation),  Electrolytes,  Electrodes,  Platinum, 
Carbon.  %at-resistant  materials.  lonizatkm  potentials. 
Tables. 

Anodic  oxidation  of  148  oziganic  oompouods,  rq>resentliv 
55  families,  was  studied  In  basic,  acidic,  and  neutral 
electrolytes  at  30C  and  90C  and  with  Pt/C  and  Pt/Pt 
electrodes.  The  electrochemical  characteristics  and 
ease  of  oxldiftlon  were  determined  in  half  cells  by 
galvanostatlc  methods.  The  results  are  presented  in 
2100  graphs  of  potential  as  a  function  of  tlie  log  of  cur- 
rent density,  in  tables  listing  tt>e  conqwunds  in  order 
of  maximum  current  density  and  in  tables  listing  the 
compounds  in  order  of  maximum  power  density  (when 
coupled  with  a  reversible  oxygen  electrode).   The 
results  are  analyzed  to  show  the  types  that  are  more 
easily  oxidized,  the  similarities  between  families,  and 
the  efCects  of  functional  groi^w.  The  effect  of  hl^ 
temperature  (120-200C)  was  also  Investigated  with  cer- 
tain selected  compounds.  A  testing  device  was  designed 
to  scan  the  desired  range  of  current  density  and  to  re- 
cord the  correqpondlag  potential.  (Author) 
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OSCILLATIONS  IN  TRACKING  DATA  RESULTING 

7ROM  ROUNDOFF, 

by  L.  Neel  Beard  and  Roger  A.  MacGowan. 

29  Jan  60,  5^ 

AMC-RA  DC  TRl  60;  AD  233  290 

Unclassified  rqwrt 

Descriptors:  (*Oulded  missile  traoldng  systems. 
Errors),  (^Oscillations,  Guided  missile  trajectories), 
(♦Tracking,  Data  prooessii^  systems).  Data.  Mathe- 
matical analysis.  Digital  computers.  Velooi^. 
Acceleration. 

Oscillations  which  exist  in  the  numerical  derivatives  of 
tracking  data,  reduced  from  several  different  types  of 
Instrumentation,  are  studied.  Several  possible  sources 
of  the  oscillations  are  eliminated.   It  is  demonstrated 
that  one  possible  source  of  oscillations  may  be  numeri- 
cal roundoff  wliich  exceeds  the  relative  accuracy  of  the 
data.   Some  parameter  studies  are  carried  out  to  show 
the  magnitude  of  tbia  roundoff  effect  on  typical  trajec- 
tory accelerations.  (Author) 
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once  of  Sclentiflc  Research  and  Development.  Dlv.  6. 
MAGNETIC  AIRBORNE  DETECTOR  PROGRAM. 
Summary  technical  rept.,  vol.  5. 
1964,  declassified  2  Aug  60,  I64p  STR-6-6 

Unclassified  report 

Legibility  of  this  docummt  is  in  part  unsatlsfaotory.  Re- 
production will  be  made  from  the  best  available  copy. 

Descriptors:  (*Detectors,  Antisubmarine  warfare), 
(^Magnetometers,  Airborne).  (^Underwater  object 
locators.  Airborne).  Detection,  Submarines,  Circuits, 
Magnetic  fields,  Sl^uds,  Automatic,  Antisubmarine 
fire  control  systems.  Training  devices.  Targets.  Anti- 
submarine aircraft.  Magnetic  properties. 

Contents:  Saturated-core  magnetometers,  the  AN/ASQl 
detection  equipment,  MAD  signal  studies,  automatic  firing 
systems,  installations  of  MAD  in  aircraft,  training  devices 
and  experimental  equipment,  and  use  of  MAD  for  land 
targets. 
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Office  of  Scientific  Research  and  Development.  Div  6. 

UNDERWATER  SOUND  EQUIPMENT  VI: 

COUNTERMEASURES. 

Summary  technical  rept.,  vol.  19, 

Ed.  by  J.  S.  Coleman.    1964,  declassified  3  Ai«  60, 171p 

STR-6-19 

AD  221  608 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfaotozy.   Re- 
production has  been  made  from  ttie  best  aviilaUe  copy. 

Descriptors:  (*Underwater  sound  equipment,  Cotmter- 
measures).  (^Countermeasures,  Underwater  sound 
equipment),  (*Sonar.  Countermeasures),  Acoustic  de- 
coys. Electronic  countermeasures.  Noise  generators, 
Antlsonar  coatings.  Undersea  warefare.  Underwater 
sound  generators.  Design,  Batteries  and  oomponents. 
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Explosions.  Deception,  Submarine  noise.  Noise. 

This  volume  summarizes  National  Defense  Research 
Conunlttee  (NDRC)  partioipation  in  the  sonar  counter- 
measures  program.  The  report  covers  the  development 
of  certain  devices  as  well  as  the  preliminary  investiga- 
tion of  many  more.   It  also  reports  the  experience  of 
these  laboratories  with  special  techniques  of  noisemaker 
calibration  and  in  the  evaluation  and  analysis  of  numer- 
ous tests  of  noisemaker  preformance.   Many  of  the  Navy 
devices  were  measured  by  NDRC  groups,  and  analyses 
of  their  performance  have  bees  included  to  give  a  more 
balanced  picture  of  the  field. 
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DETECTION  OF  LAND  MINES  AND  SOUND  RANGING. 
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Unclassified  report 

Legibility  of  this  document  is  iti  part  unsatlsfaotory.  Re- 
production has  been  made  from  best  available  copy. 

Descriptors:  (*Land  mines.  Ootection).  (•Mine  detectors. 
Operation).  (•Sound  ranging.  Ordnance  locators).  Mine 
olearance.  Demolition.  Magnedo  mines.  Underwater 
mines.  Influence  mines.  Gas  aaalysis.  Infrared  speotzo- 
sccpy,  »irgical  equipment.  Electromagnetic  properties. 

Contents:  Detection  of  land  mlaes;  mechanical  and  demo- 
lition clearance  of  land  mines;  magnetic  characteristics 
of  vehicles  and  magnetic  land  mines;  control  system  and 
detectors  for  submarine  Inflnwnoe  mines;  gun  ranging 
and  locating  systems;  Infrared  gas  detectors  and  analyz- 
ers; detection  of  plastic  particles:  locating  unexploded 
bombs;  development  of  an  electromagnetic  mass  detect- 
ing security  device;  surgeon's  metal  locator. 
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UNDERWATER  SOUND  EQUIPMENT  I,   LISTENING 

SYSTEMS. 

SuDunary  technical  rept.,  vol.  14. 

ed.  by  John  S.  Coleman.   1946,  tedassUied  2  A(«  60, 

236p 

Contract  OEMsrllSl 

AD  221  691 

miOlassifled  report 

Oeeor^itors:  (*Underwaler  soeed  equipment.  Antisub- 
marine warfare).  (* Antisubmarine  warfare.  Underwater 
sound  etpi^ment),  (*Sonar.  Anttsubmarlne  warfare), 
(•HydroplxMies,  Antisubmarine  warfare),  Aooustic  de- 
tectors. Underwater  sound.  Souid  trsnsmisslon. 
Towed  sonar.  Buoys,  Submariass,  Position  finding. 
Torpedoes,  Underwater  object  locators.  Harbor  defense 
Vystems,  Underwater  oommunloation  systems. 

Contai^:  Itatroduotion  to  listening;  evolution  of  n ■faming 
gear;  physical  factors  affecting  the  target  signal;  experi- 
mental listening  systems;  comparison  of  experimental 
systems:  bearing  indicator  systems;  surface  craft 
listening  equipment  -  JP  systems:  aircraft  listening 
equipment  -  towed  hydrophones:  aircraft  listening  equip- 
ment -  radio  sono  buoys;  submarine  listening  equipment  - 
JP  and  JT  systems;  the  692  sontf  system;  submarine 
triangulation-Ustenlng-ranging  pLSH  system;  torpedo 
detection  studies  and  systems  -  JgVP  snd  TDM;  harbor 
protection  systems;  submarine  oonununlcation  systems. 
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EFFECTS  OF  EXTERNAL  FORCES  ON  VIBRATING 

CYRSTAL  PLATES. 

Quarterly  rept.  no.  2.  1  Ai«-31  Oct  61. 

by  Charies  R.  Mlngins,  Luther  C.  Barous.  and 

Robert  W.  Perry.   31  Oct  61,  41p 

Contract  DA36  039SC87198.  ProJ.  3G26  06  001 

Unclassified  report 

Desor^itors:  (•Crystals,  Stresses),  (•Frequency 
shift.  Crystals),  Vibration,  Compressive  properties. 
Perturbation  theory.  Mathematical  analysis.  Functions. 
Quartz.  AooeleratioQ,  Performance  (Engineerlns) 
ReUabUlty  (Electronics). 

Greater  ejqperimental  precision  is  reported  in  the  Instni- 
mentation  for  precise  application  of  compresslonal 
stress  across  a  diameter  to  a  vlbrat^  circular  plezoid 
at  each  of  a  wide  range  of  azlmuUial  an^s.  and  for  tbs 
nseasurement  of  deviations  in  frequency  caused  by  such 
stresses.  The  smaUer-period  variations  in  frequency 
change  have  been  eliminated  by  the  use  of  larger  dA 
ratios  and  by  changes  In  the  experimental  configuration. 
Further  study  of  the  effects  obtained  t^  appljii^  the 
stress  along  planes  other  than  the  central  plane  is  re- 
ported.  The  critical  values  of  an^e  for  frequency 
insensitlvlty  are  found  to  be  independent  of  the  magni- 
tude of  the  force.  Other  conclusions  are  drawn.   In 
the  analytical  treatment,  additional  corrections  are 
made  for  the  density  and  dimensions  by  perturbation 
methods.   Results  of  the  theory  are  fitted  to  ejqwri- 
mental  curves.   (Author) 
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VALUE  ENGINEERING  STUDY  OF  MICROWAVE 

ANTENNAS. 

Final  rapt. 

by  Herbert  Hanft   Jan  63,  98p 

Contract  NOw62  0546c 

Uftclasslfled  report 

Descriptors:  (*Antennas.  Design).  Spiral  antennas. 
Slot  antennas.  Log  periodic  antennas.  Microwaves. 
Bandwidth,  Polarization.  Electrical  Impedance.  Wave- 
guides. Equations,  Propagation. 

A  value  engineering  study  was  msde  which  focused  atten- 
tion to  the  potentialities  of  nx>re  recently  developed 
Antennas.  The  techniques  and  methods  described  should 
assist  in  selecting  and  »<— igwi^g  Microwave  Antennas 
which  are  lighter  and  less  expensive  to  develop  and 
build  then  mora  conventional  types.  Two  broad  classes 
of  Microwave  Antennas  are  treated;  (a)  The  flush 
mounted  travelling  wave  antennas  inoludii^  the  lesky- 
wave  and  surface  wave  ^nPM.  (14  Frequency-Independeot 
Qrpes  for  broadband  application  includ^,  conical  and 
planar  etpaangular  qdral  antennas,  various  log-periodic 
structures,  and  flared  slot  antennas.  Several  compa- 
nies were  visited  to  determine  the  major  problem  areas 
in  the  antennas  and  antenna  systems  presently  neolfled. 
(Author) 
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CHARACTERIZATION  AND  MEASUREMENT  OF 
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TIME-  AND  FREQUENCY-SPREAD  CHANNELS, 
by  R.  G.  GaUager.   30  Apr  64.  40p  LL-TR-3S2 
Contract  AF19  628  500 
ESD  TDR64  b6 

Unclassifled  report 

Descriptors:  (*Radlo  transmission.  DlstortloD), 
(*Radlofrequency  pulses.  Distortion),  Doppler  effect. 
Scattering.  Circuits,  Wave  transmission.  Frequency 
shift.  Band-pass  filters.  Mathematical  analysis, 
Integral  transforms.  Statistical  functions.  Pseudo- 
random systems.  Communication  theory.  Measure- 
ment, Analysis. 

This  report  deals  with  the  characterization  and  mea- 
surement of  channels  in  which  the  input  waveform  is  stib- 
Ject  to  both  additive  noise  and  to  time  and  frequency 
spreading.   Many  spread  channels  are  adequately  charac- 
terized by  any  one  of  three  functions  of  two  variables: 
the  scattering  function,  the  tap-gain  correlation  func- 
tion, and  the  two-frequency  correlation  function.   These 
quantlUes  are  carefully  defined  and  related  by  Fourier 
transform  relationships.   A  number  of  interpretations 
are  given  for  these  functions,  and  the  physical  clrctim- 
stances  In  which  the  funcUons  provide  meaningful 
characterizations  of  the  channel  are  discussed.   Tech- 
niques are  given  for  measuring  each  of  the  above  three 
ftukctions.   It  is  shown  that  the  variance  of  these  mea- 
surements approaches  zero  with  the  reciprocal  of  tbeg 
measurement  time.   One  of  these  techniques,  using  a 
chirp  input  signal  to  meas\ire  the  two-frequency  corre- 
lation function,  appears  to  have  definite  advantages 
over  the  others,  in  terms  of  required  measurement 
time  and  in  ease  of  implementation.   The  analysis 
clears  up  some  earlier  paradoxes  about  measuring 
overspread  channels  and  gives  some  insight  into  the 
relative  merits  of  different  input  signals.   (Author) 
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PRECIPITATION  STATIC  AND  BLOWING  SNOW  IN 

ANTARCTICA. 

Antarctic  research  and  data  analysis  scientific  rept. 

no.  5, 

by  J.  R.  Herman.   31  May  63,  48p   RAD-TR-63-21 

Grant  NSF  C255 

Unclasalfied  report 

Descriptors:  (*Preclpltatlon  static,  Polar  regions), 
(•Snow,  Precipitation  static),  (•Noise  (Radio),- Precipi- 
tation static).  Electrostatics,  Atmospheric  precipita- 
tion. Radio  interference.  Wind,  Antennas,  Signal-to- 
noise  ratio.  Low  frequency.  Medium  frequency.  High 
frequency.  Atmospherics. 

Electrostatically  charged  snow  and  ice  particles  Uown 
up  from  the  ground  by  high  winds  (blizzards)  Interact 
with  exposed  antennas  and  generate  radio  noise  which 
can  cause  radio-communication  failure  or  loss  of  data 
dependent  on  radio-measuring  techniques.    In  this  report, 
the  U.  S.  National  Bureau  of  Standards  radio-noise  data 
obtained  at  Byrd  Station,  Antarctica,  during  blowing  snow 
are  analyzed  to  establish  the  magnitude  of  such  noise 
power,  its  frequency-dependence,  and  its  relation  to  wind 
speed  of  the  blizzard.   Eight  fixed  frequencies  between 
51  kc  and  20  mc  are  considered.    It  is  shown  that  snow 
static  associated  with  blowing  snow  can  raise  the  noise 
power  at  least  50  db  above  atmospheric  and  manmade 
levels  and,  also,  can  cause  loss  of  radio  data  10  to  30 
percent  of  the  time  in  winter  and  spring  months.   For  the 
fre<;piency  range  of  51  kc  to  2.5  mc,  the  noise  field  strength 
Tsries  inversely  with  frequency,  and  the  slope  increases 
from  -0.5  to  -1.0  as  the  wind  spieed  decreaees  from  57  to 
21  knots.   The  field  strength  for  1.0  mc  varies  directly 
with  wind  speed.   The  noise  power  apparently  decreases 
faster  with  increasing  frequency  al»ve  2.5  cac  than  below 


it.   Using  the  radio-noise  data.  It  has  been  poMlUe  to 
deduce  some  properties  of  the  saow  particles  borne  along 
by  the  wind.    In  one  case,  the  average  electrostatic 
charge  per  particle  has  been  found  to  be  1.1  (10  to  tbe 
minus  15th  power)  coulombs,  with  the  charge  per  gram 
of  suspended  saow  being  2.7  (10  to  the  minus  10th  power) 
coul/gm.  (Author) 
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Legibility  of  this  document  is  in  part  unsatisfactory. 
ReproducUon  has  been  made  from  the  best  available  copy. 

Descrtptors:  (•Aurorea,  loooapheric  propagatloB), 
(•Radio  waves,  fonosphertc  propagation),  (*k>nospherlo 
propagation.  Radio  waves).  Radar  equipment.  Very 
high  frequency.  Scattering,  Radio  transmitters.  Radar 
reflections,  ^>ectroscopy,  Atmoapbertc  sounding.  Low 
frequency,  Atmospherics,  Ionospheric,  Disturbances. 

The  purpose  of  thU  task  is  to  conduct  research  studies 
of  the  charaotertstics  of  the  ionosphere  particularly 
high  frequency  (HF)  medium  frequency  (MF)  and  low 
frequency  (LF)  radio  wave  propagation  durli^  both  the 
absence  and  the  presence  of  auroral  disturbances  over 
Ithaca,  New  York.   Work  also  includes  auroral  obser- 
vations, and  the  design  and  construction  of  new  spec- 
trographs.  A  50  Mc  solar  noise  receiver  and  a  five 
element  Yagl  antenna  were  used  on  several  nights  in 
an  attempt  to  detect  noise  from  the  aurora.    An  attempt 
has  been  made  to  correlate  data  on  the  scattering  of 
vfaf  signals  from  the  aurora  with  r^)ort8  of  visual 
aurora.   Analysis  of  lonosphertc  records  and  visual 
aurora  data  Is  being  carried  out.  Measurements  of  the 
150  kc  pulse  transmission  from  Penn  State  have  been 
made  consistently  during  the  past  quarter.   The  bibli- 
ography on  radio  phenomena  associated  with  the  aurora 
is  essentially  cotnplete  and  will  be  putailshed  as  a 
technical  report  in  due  course. 
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Descriptors:  (•Auroras,  Ionospheric  prop^ation). 
(•Radfo  waves.  Ionospheric  propagation),  (•Ionospheric 
propagation,  Radfo  waves).  Attenuation,  R«lar  equip- 
ment. Very  high  frequency,  Radfo  transmitters.  Radar 
reflections.  Atmospheric  sounding,  Atmosphsrios, 
fonospheric  disturbances. 

The  purpose  of  this  task  U  to  conduct  research  into  the 
characteristics  of  the  ionosphere  at  high,  medium  and 
low  radfo  frequencies  during  both  the  absence  and 
presence  of  auroral  disturbances  near  Ithaca,  New  York. 
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Work  includes  visual  obserratfos  of  the  aurora.  The 
SCR-270  radar  was  used  to  obtafa  echoes  from  several 
auroral  disturbances.   Photogr^hs  of  typfoal  echoes 
seen  on  the  A-soope  were  obtained.   Work  on  auroral 
propagation  using  amateur  transmitters  on  50  Mc/seo 
was  continued  and  extended  to  1j44  Mo/seo.  The  au- 
roral fading  rate  on  the  higher  (requsnoy  is  about  three 
times  that  on  the  lower  frequency.  The  need  for  re- 
mote transmitters  on  these  oontioUed  frequencies  has 
been  reached  and  st^M  taken  to  provide  them.  Consid- 
eration is  being  given  to  special  experimenU  designed 
to  detect,  at  frequencies  above  tke  orttioal  frequencv, 
possible  permanent  baok-soatteirtng  from  ionospheric 
blobs  associated  with  turbuleDOty 
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Oewjriptors:  (•Wastes  (Sanitary  englneerli«).  Dispo- 
sal), (•Wastes  (Industrial),  Disposal),  Water,  Sewerage, 
Sanitary  snglneering,  Maintensnoe,  Putalfo  health, 
FUters  (Fluid),  Structural  eiwtaieerii«,  tadustrtes. 
Symposia.  I 

Contante:  planning  for  emergentsjr  management  of  re- 
souroes;  tlie  Louisiana  Muntelpd  Assoolatfon;  taste  and 
odor  control  methods;  modem  lateratory  equ^ment  tech- 
niipies:  basfo  plant  arithmeUc;  water  well  construction: 
responsitaUlty  of  water  and  sewenge  works  in  tort  in 
Louisiana  and  legal  effect  of  franchises  granted  by 
polfoe  Juries  on  growth  of  water  and  seweri^  works; 
What  is  expected  of  water  and  semerage  utlllttos  by 
bonding  companies;  progress  re^rt  on  the  sewer  main- 
tenance program  in  the  city  of  Lafayette;  parallel  water 
pump  operation:  basfo  hydraulics  and  water  works 
operations:  maintenance  and  operstton  of  trtoklliK  fil- 
ters; analysis  of  fish  kills  —  nslural  and  man-made; 
waterworks  operating  reporte— Itelr  preparatfon  and 
use;  rapkl  sand  flltr^fon;  oo^iulstfon  and  sedlmenta- 
tion—prinoiptes  and  applfoattoo:  Urns  softening  proc- 
ess; air  blower  maintananoe;  prta:l|des  of  operation 
and  maintensnoe  of  clarification  laite;  sewage  treat- 
ment plant  operating  reporte— tfartr  preparatfon  and 
use;  Injection  walls— baxards  an«  state  regalaUons; 
waste  dl^ossl  praotloes  In  the  oU  and  gas  productfoo 
iwkistry:  principles  and  praotfoal  appUoatfon  of  bfo- 
logfoal  flltratfon  In  waste  trestment;  puUfo  relatfons; 
the  rote  of  water  supply  In  pabUa  health;  o^timled 
aeration  process  in  operation  msHitenance;  minutes 
at  the  twenty-sixth  annual  Short  Ciwrse  for  superla- 
*— tl^Pts  and  operatora  of  water,  sewerage  and  indus- 
trial wastes  disposal  systems. 
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THE  INVESTIGATION  OF  POST-TENSIONING  OF  CON- 
TINUOUS PRE8TRE8SED  CONCRtTE  GIRDERS  OF 


VARYINO  CROSS-SECTIONS  WITH  STRAKmT 

TENDONS. 

Engineering  Research  bulletin, 

by  Blaise  Marvin  Carriere  and  Elvin  Joseph  Dentin. 

1964. 166p   LSU-ERB-77 

Unclassified  report 

Descriptora:  (•B^ams,  Stresses),  (*Reinforoed  con- 
crete. Beams),  Steel,  Equations,  Analysis,  Loading 
(Mechanfos),  Deflectton,  TensUe  properties.  Teste, 
Computon,  Construction,  Failure  (MechMifos) 
Experimental  data.  ' 

It  U  the  purpose  of  the  paper  to  present  a  method  for  0» 
analyste  and  design  of  continuous  prestressed  concrete 
girders  of  Tariable  cross-section.   An  analysis  and  de- 
sign procedure  based  on  the  'slope  deflection  equatfons' 
and  the  stress  squations  due  to  prestressli^  are  pre- 
sented. The  analysis  U  broken  down  into  two  parts. 
First  the  effiecte  of  dead  and  live  loads  are  considered. 
Second  the  prestressing  effecte  are  considered.   By 
using  the  principle  of  super-position  the  two  effecte 
are  combined  to  oamplete  the  analysis.   The  calcula- 
tton  of  the  coefOciente,  fixed  end  momente,  and  the 
solution  of  the  slope  deflection  equations  are  set  <q> 
for  the  LB.M.  1620  computer.  To  determine  the  appli- 
cability of  the  theoretteal  analyste  four  specially  de- 
signed girders  were  constructed  and  tested.  The  ex- 
perimental values  were  correlated  with  the  theoreti- 
cal Talues. 
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Report  on  Blast  Effecte  on  Buildings  and  Structures  and 
Protective  Construction.   Legibility  of  thte  document  te 
In  part  unsatisfactory.   Reproduction  has  been  made 
from  best  sTailafale  copy. 

Descriptora:  (*Shook  waves.  Structures),  (•Alrburst, 
Shock  waves).  Shook  tubes.  Model  teste.  Buildings, 
Hemispherical  sheUs,  Cjdindrfoal  bodies.  Damage, 
Detonating  cord.  Blast,  Pressure  gages,  Subeonte  flow, 
Supersonfo  flow,  Loadlqg  (Mechanfos),  Test  methods. 
Drag. 

Teste  were  conducted  on  solid  models  of  arehes  and 
domes  in  the  Air  Force  slx-fbot  shock  tube.   Primaoonl 
Ugh  explosive  was  used  to  generate  shocks  raiding  in 
strengths  from  about  1.3  to  7.0.   Thte  resulted  in  both 
subsonic  and  siqwrsonfo  flows  behind  the  shock  front. 
Two  arches  and  four  domes  were  tested.   The  two  arches 
were  seotfons  of  circular  cylladere  and  the  four  domes 
were  sections  of  spheres.  Measuremente  of  point  pres- 
sures at  various  polnto  on  the  surface  of  each  model 
were  made.   Flush-mounted  miniature  barium  tttanate 
pressure  sensora  were  used  to  obtain  individual 
pressure-time  records  for  each  gage  position.  The  re- 
■ulte  obtained  are  in  the  form  of  pressure-time  curves 
together  with  charts  giving  the  numerteal  values^ 
essential  quantities.   These  quantities  are  normalized 
pressure  and  time  values  for  critfoal  polnto  of  the  dtf- 
fractton  phase  and  drag  ooefficient  tor  the  pseudo- 
steady-state  phase.   Profltes  showing  the  variatlcm  of 
these  quantities  with  ang^e  of  incidence  In  the  vertfoal 
plane  are  presevted  for  the  arehes.  Contour  diagrams 

are  utUized  to  e]q)ress  the  variatfon  of  these  quantittes   ' 
over  the  surface  of  the  domes. 
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14.  Materials  (Non-Metallic) 
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INVKSnOATION  OF  LUBRICANTS  FOR  SATELLITB 

AND  SPACE  VEHKLE  INSTRUMENTATION. 
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by  R.  D.  Brown,  R.  A.  Burton,  and  P.  M.  Ku.   27  JUl  62, 
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Cootnct  OA-36-039flc89207 

Unolasslfled  report 
Deecrtptors:  (*Lubrtcants,  ^ace  envlrcMimental  condi- 
tions), (^Instrument  greases.  Spacecraft),  Communica- 
tion satellites  (Active),  Synchronous  satellites.  Control 
systems.  Lubrication,  Design,  Environmental  tests. 
Friction,  Test  equipment.  Vacuum  apparatus.  Radiation 
damage.  Bearings,  BaU  bearings.  Materials. 

This  rqwrt  describes  an  investigation  of  friction  and 
wear  in  ultra-high  vacuum.   It  is  specifically  directed 
toward  the  derelopment  of  bearing  material-lubricant 
combinations  tliat  wUl  be  suitable  for  long-term  appli- 
cation in  an  environment  such  as  encountered  by  com- 
municatloo  satellites.   The  program  has  been  planned 
around  the  application  of  twenty  sliding  friction  and 
bearing  test  apparatuses,  each  contained  in  a  separate 
glass  chamber  pumped  by  an  ion  pump.    Four  prototype 
sliding  friction  apparatuses  have  been  fabricated  and 
are  in  test  operation  at  pressures  as  low  as  6  X  10  to 
the  minus  9th  power  torr.    Prototypes  of  three  different 
tfpta  of  bearing  test  apparatuses  have  been  fabricated. 
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AND  SPACE  VEHICLE  INSTRUMENTATION. 
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Descriptors:  (*Lubricants,  SateUites  (Artificial)), 
(•Spacecraft,  Lubricants),  (*Space  environmental  con- 
ditions. Instrumentation),  Friction,  Wear  resistance. 
Vacuum  apparatus.  Test  methods.  Ball  bearings.  Films, 
Molybdenum  conqtounds,  Silicides,  Vibration. 

The  report  describes  the  third  three  months'  work  on  a 
program  for  the  investigation  of  friction  and  wear  in 
ultra-high  vacuum.   It  is  specifically  directed  toward 
the  development  of  bearing-lubricant  combinations  that 
will  be  suitable  for  long-term  apidicatlon  in  an  environ- 
ment such  as  encountered  by  conununlcation  satellites. 
The  results  of  six  long-term  sliding  friction  teste  con- 
chicted  in  six  small  vacuum  chambers  at  pressures  in 
the  10  to  tlie  minus  9th  to  10  to  the  minus  7th  ton- 
range  are  reported.   Also  reported  are  the  resulte  of 
five  ball  bearing  testa  c(nducted  at  pressures  gener- 
ally in  the  range  of  10  to  the  minus  8th  to  10  to  the 
minus  6th  torr.   In  the  sliding  friction  teste,  effective 
lubrication  (0.12<f<0.29)  has  been  provided  by  two 
MoS3  films  througiwut  200-days  exposure  to  vacuum 
(generally  around  10  to  the  minus  8th  torr).   In  the 
bearing  teste,  a  bearing  lubricated  by  MoS2  film  on 
the  retainer  has  performed  well  througlwut  a  120-day 
period  of  e:q;K>eure  to  vacuum.   (Author) 
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CONCRETE. 

Engineering  Research  bulletin  for  Jul  61-Oot  63, 
by  Dean  C.  McKee  and  Humphreys  T.  Turner.   1964. 
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Uaolasslfied  report 

Descriptors:  (n^oncreto.  Physical  properties),  TensUe 
properties.  Clay,  Sand,  Abeorptton.  Moisture,  Com- 
pressive properties.  Teste,  Experimental  data. 
Stresses,  Strain  (Mechanics). 

The  project  was  conceived  with  the  puipoee  of  investl- 
gattng  the  shrinicage  characteristics  of  lightweight  con- 
crete and  some  of  tl>e  factors  which  may  efftet  this 
particular  property.   The  investlgaUon  was  confined  to 
concrete  prepared  from  aggregates  manufactured  in 
Louisiana  Mrtdch  are  utilized  in  approximately  90%  of  the 
structural  quaUty  U^titweigiit  concrete  produced  in  this 


15.  Mathematics 
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OPTIMUM  EXPANSION  POLICIES  FOR  STOCHASTIC 

MULTI-COMPONENT  SYSTEMS.   H, 

by  Y.  Seklne.    3  Aug  62,  19p   IER-60-463 

Grant  NSF  G19565 

Unclassified  report 

Descriptors:  (*inventory  analysis.  Stochastic  processes), 
(•Stochastic  processes.  Inventory  analyste),  Optimiza- 
tion, Decteton  theory.  Convex  sete.  Linear  programmii«. 
Calculus  of  variations.  Probability.  Determinante, 
Operattons  research.  Statistical  ftmctions.  Statistical 
distributions.  Inventory,  Stock  level  oootrol.  Inventory 
control.  Logistics. 

la  this  report  the  problem  is  considered  of  ii«r«twM«g  ^ 
supply  system  In  order  to  meet  the  increasii^  demand 
by  adding  new  elemente  wherein  the  sundy  capacity 
changes  with  time  deterministically  or  stochastically. 
This  problem  Is  related  to  a  kind  of  stochastic  Inventory 
problem,  and  is  distinguished  from  the  Inventory  prob- 
lems Investigated  so  far  in  the  followii^  two  polnte: 
(1)  So  far  it  has  been  assumed  that  the  order  is  made 
based  only  on  the  stock  at  a  time  point;  in  other  wozds, 
Ow  order  at  any  time  point  is  not  affected  by  how  much 
9untlty  and  what  kind  of  commodities  were  ordered  at 
each  time  point  in  the  past.   In  the  problem  investi- 
gated in  this  paper,  the  quantity  of  the  stock  at  a  mi»w» 
point  varies  according  to  the  whole  history  of  past 
orders.   Thus  the  past  history  plays  an  essential  part 
in  the  deciston  making.  (2)  So  far,  the  shortage  of 
the  supply  was  dealt  with  only  by  applyii^  some  peoal- 
tfes  to  the  objective  functton.   But  in  this  paper,  a  dif- 
ferent kind  of  constraint  is  imposed,  i.e..  it  Is  assumed 
to  be  required  that  tbe  probabUlty  of  the  mipplj  exceed- 
ing the  demand  should  be  greater  than  a  prespeclfled 
aervice  level.   Mathematically  this  can  be  regarded  as 
a  monotonic  programming  over  non-convex  ooivstralnte, 
and  an  appllcatton  of  integer  linear  programmii^ 
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bgr  Y.  SeUne.   38  May  62.   2^ ,  lER-60-460 
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1 1  Unclassified  report 

Descriptors:  (•Optimization,  Operations  research), 
(•Linear  programming,  OpernMons  research),  Func- 
tloos.  Calculus  of  ▼uriatkws.  Convex  sete.  Geometry, 
Iterative  methods,  Managemeat  engineering, 
Eleotrlo  power  produotton.  Industrial  produotton. 

The  objective  of  this  research  was  the  optimization  of 
UiV*  systems  wltlch  are  composed  of  many  intoroon- 
nected  subsystems.   An  interconnected  electrical  power 
system  is  an  example  of  such  a  system.   Another  example 
Is  a  manufacturing  ooooem  wltti  several  plante.  Such  a 
system  oould  be  optimized  as  «  unit  by  conventtonal 
optimization  procedures,  but  the  dimension  of  such  an 
optimisation  problem  mli^  be  prohibitive.  Considerable 
slmpUflcatlon  can  be  efliected  by  applying  the  decom- 
position principle  of  Danteig  aiyl  Wolfe  who  devised  this 
method  as  a  tool  for  solving  tfa#  large  scale  linear 
programs  of  a  vecisl  struoturek 
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ANALYTIC  REPRESENTATION  OF  A  PERFECT  PRE- 

DCTOR  FOR  A  CLASS  OF  STATIONARY  PROCESSES, 

bjr  J.  F.  A.  Ormsbjr.   18  Dec  61,  B5p  IER-60-422 

Grant  NSF  G15966 

Unclassified  report 

Desortptors:  («^rles.  Time),  f»Statistioa)  processes, 
Msthematlcal  predlotioa),  (•Mathematical  prediction, 
Statlstlosl  prooesaes),  ^ieoial  functions  (Mathemati- 
oal),  Bessel  fimotloos,  Statlstlcsl  Amctloas,  tatogrsl 
transfoms,  Harmonio  analysis. 

Cootoate:  The  perfaot  predtoto^t  l^iberoldal  ftmction 
series  repreaeotatloB;  The  exaoft  inteipcdator  Evaluation: 
Slibsroldal  Amotion  series;  The  perfect  predictor: 
Legsadre  ftawtloa  aeries  repreNPtation;  g»*twn.y  the 
olsas  of  lowpass  processes;  Vertflcation  of  series 
TspreesiitaikMi  of  h  sub  a]^>ha  (tail);  Computation 
fonnulae  and  evaluation  resultei  Relatiooship  of  low 
and  bandpass  perfect  predictors. 


PB-163  973  Div.   16 

OTS  Prtoes:  HC  12.00/MF  |0.« 


Eleotrooios  Raaesroh  Lab.,  UBif ,  of  Califoinla, 

Berkeley. 

EXBTENCE  AND  RELATlONSHtP  OF  A  CLASS  OF 

PERFECT  PREDICTORS, 

by  J.  F.  A.  Ormsby.   18  Deo  61,  44p  IER-60-431 

Grant  NSF  G16968 

Unolasslfled  report 

Desciiliiturs;  (•Series,  Time),  (*Statlstioal  prooesaes. 
Mathemstiosl  pradiotloi^,  (•Mtttematloal  predlotton. 
Statistical  processes),  StorhsstVi  processes,  Determi- 
ttsnta,  Ststlstioal  ftaotlons.  Probability.  Hannonio 
analysis,  btQgral  transforms. 

The  extstenoe  of  a  perfect  linear  predictor  U  demoo- 
•trated  for  lowpass,  bandpass,  md  hi^ass  stationary 
processes.  'The  resulte  are  also  extended  to  a  noosta- 
kloaary  modal  for  processes  baaed  on  those  ocosldered 
lln  the  ststkiiiBry  case.  In  each  «ase,  the  lowpass  type 
MMlt  is  first  establiahed  using  ■"»r'«"g  theory  and 
iWtaier-Hoiif  nUUoem  or  their  Utne  vsrylag  extensions. 
The  lowpass  case  resulte  In  a  ptedlotor  which  can  be 
apaolfled  over  an  arbitrary  opeTWHon  Interval.  The 
lowpass  resulte  are  used  to  esttflsh  the  existeooe  of 
relsted  perfect  linear  prediotort  for  tlie  higfapass  and 


bandpass  type  processes  by  means  of  certain  frequency 
transformatUms.  These  transformations  provide  the 
basis  for  defining  certain  relatioDShlps  between  the 
magnifairtw  of  the  Fourier  transforms  of  the  related 
predictors.   For  the  nonstationary  processes,  these 
transforms  are  of  the  time  varying  type  as  noted 
above.   Further,  under  an  alternate  li^rpretation  a 
discussion  U  given  on  the  nature  of  the  resultant  oper- 
ation interval  associated  with  predictfons  obtained  by 
the  transformations  from  the  low  pass  cases.  (Auti»r) 


PB-166  106  DlT.   IS 

OTS  Prices:  HC  $1.00/MF  $0.50 

Electronics  Researoh  Lab.,  Univ.  of  California. 
Beikeley. 

A  BAYESL\N  SOLUTION  TO  A  SEQUENTIAL  TWO- 
PERSON  ZERO-SUM  GAME, 
by  B.  Qluss.   6  Aug  63,  1^   ERL-63-18 
Grant  NSF  G15965 

Unolasslfled  report 

Descriptors:  (•Game  theory.  Sequential  analyste), 
(•Sequential  analysis.  Game  theory).  Probability, 
Equations,  Optimization,  Dynamic  progranmiing. 
Calculus  of  variattons.  Statistical  funotfons.  Sequences. 

Two  players  an  confronted  with  n  machines  that  have 
known  outcome  probabUlty  distributions  that  are  constant 
throu^  time.  They  do  not  know,  liowever,  wtiich  machine 
te  «1ilch.  N  trial  pairs  occur,  each  one  of  wliich  oom- 
prises  a  {day  by  each  player  on  his  selected  machine. 
If  Player  1  scores  an  amount  x  and  Player  2  an  amount 
y,  then  Player  2  pays  Player  1  the  difference  x  -  y.  The 
objective  of  tl>e  game  te  for  both  players  to  maximize 
their  expected  total  discounted  pay-offs  over  the  N 
trials.  A  general  solutfon  U  found,  and  some  examples 
are  given,  including  the  two-armed  bandit  problem. 
(Author) 


16.  Medical  Sciences 
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OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Teoh.  Div.,  Air  Force  Systems  Command, 
Wrli^Pattorson  AFB,  Ohfo. 

BIOLOGICAL-CHEMICAL  PROTECTION  FROM  RADI- 
ATION i^NlS  PRACTICAL  ORGANIZATION  OF  RADI- 
ATION PROTECTION, 

by  Fereoo  Toth  and  Janos  Barany.  28  May  64,  3^ 
FTD  TT64  163;  TT  64  71200 

Unclassified  report 

Edited  trans,  of  Magyar  RadiologU  (Huiwary)  1968,  v.  IS. 
no.  4,  p.  193-200,  308-314. 

Descriptors:  (•RadtoUology,  Hungary),  (•Radioproteo- 
tlve  ageote,  Radtobtolotqr),  (*Radlocbnnl8try,  Radlo- 
proteotlve  agente),  Mtoroorganlsms,  Laboratory 
animals.  Model  teste.  Organic  compounds.  Pharma- 
cology, Drugs,  Dosage,  Enzymes,  Whole  body  Irradi- 
atlOD,  Radiation  efltete,  Booe  nurrow,  Tran^lante- 
tloa,  X  rays.  Medical  examination.  Medical  personnel. 
Medical  equipment,  Radtoaotlve  isotopes. 
Government  (Foreign). 

The  use  of  looizlng  radiation  has  noade  It  necessary  to 
study  radioprotective  measures.  This  p^wr  presento  a 
brief  survey  of  tee  more  Important  groqpe  of  radiopro- 
tective chemtoals  and  also  deate  with  tike  problem  of 
the  effect  m«nhnn««tw  of  Biioii  radioprotective  aubstanoes. 
It  also  touches  on  problems  lnv<idved  in  the  use  of  the 


S-8 


marrow  transftision.  (Toth)   The  practical  orfanlzatloa 
of  radlatloii  protection  la  a  many-aided  and  very  exten- 
alve  problem.   Tbe  preaent  paper  provldea  a  brief 
mxryey  of  the  problem.  intHraMng  certain  shortcomlnga 
and  tbe  measures  necessary  to  correct  th«m,  (Barany) 


'PB-160  081  DlT.   16 

OTS  Prices:  HC  $2.00/UF  $0.50 

NaTal  Medical  Research  Inst.,  Bethesda.  Md. 

PENETRATION  OF  HOST  SKIN  BY  CERCARIAE  OF 

SCHISTOSOMA  MANSONL    I.   OBSERVED  ENTRY 

INTO  SKIN  OF  MOUSE,  HAMSTER,  RAT,  MONKEY, 

AND  MAN. 

Research  rept.,  vol.  14,  p.  47S-S02, 

by  Margaret  A.  Stlrewalt  Uncloome.   14  Jun  M,  3ap 

Proj.  NM005  048  02  34 

Unclasalfled  r«port 

Descr^tors:  (^Schistosoma,  Penetration),  Larvae, 
Trematodes,  Mammals,  SUn,  Mice,  Hamsters,  Rata, 
Monkeys,  Humans. 

Observation  of  cercarlae  of  Schistosoma  mansonl  on  "Hn 
of  a  variety  of  mammalian  hosts  revealed  the  followtng 
facts.   Entry  sites  varied  In  different  host  sUn.  but 
breaks,  brads,  angles  and  frank  openings  all  featured  la 
cercarlal  penetration.   Sites  of  choice  were  In  the  walla 
at  wrinkles  In  human  skin;  by  hair  follicles  In  tall  "Mn 
at  haired  mice.   Adult  human  and  monkey  skin  and  tall 
akin  of  haired  mice  were  penetrated  by  over  85  percent 
of  the  applied  cercariae;  ear  and  body  skin  of  adult 
hairless  mice,  body  skin  of  adult  hamsters  and  of  4- 
to  5-day-old  mice,  by  73  to  78  percent;  body  sUn  of  1- 
to  2-day-old  mice  and  tail  skin  of  adult  hairless  mice, 
by  65  and  62  percent,  respecUvely;  and  body  skin  of 
5-day-old  rate,  by  34  percent.   Time  spent  In  explora- 
tion averaged  about  1  mimite  on  human  skin  and  over 
4  minutes  on  body  skin  of  5-day-old  rate,  with  varia- 
tk>n  within  these  limite  on  other  skins.   Actual  entry 
time  varied  from  about  3  minutes  into  body  skin  of 
baby  mice  and  ear  and  body  skin  of  adult  hairless  mice 
to  al»ut  7  minutes  into  body  skin  of  baby  rate,  tail 
akin  of  adult  haliiess  mice,  body  sldn  of  adult  ham- 
sters, and  adult  human  skin.    Patterns  of  penetratton 
and  mlgratton  were  essentially  similar  on  all  niHti. 
Penetration  Involved  orientation  to  the  entry  site, 
close  oral  attachment,  enormous  muscular  activity 
and  grandular  secretion.   Mlgratton  was  acxxtmpUshed 
by  a  combination  of  muscular  and  glandular  activity 
with  constant  oral  exploratton  until  yieldii^  intercellu- 
lar paths  were  encountered.  (Author) 
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NaTal  Medical  Research  Inst.,  Bethesda.  Md. 

A  PHARMACOLOGICAL  STUDY  OF  SOME  SYNTHETIC 

ANTICHOLINESTERASES  OF  THE  SUBSTITUTED 

ETHYLENE  DIAMINE  TYPE. 

Research  rept.,  vol.  14,  p.  541-554, 

by  H.  D.  Baldrldge,  E.  B.  Cook,  S.  L.  Friess.  D.  J.  Jenden, 

and  J.  R.  Tureman.   29  Jun  56.  1^ 

ProJ.  NMOOO  018  12  06 

Unclassified  report 

Descriptors:  (^Acetylcholinesterase,  Inhibition), 
(*Pharmaoology,  Acetylcholinesterase),  Etfaylendlamlae, 
Ibdole  alkaloids.  Drugs,  Autonomic  agente.  Skeletal 
muscle  relazante,  Plperldlnes,  Iodides,  Pyrroles, 
Physostlgmine,  Parasympathomimetic  agente.  Tissues 
(Biology),  Lethal  dosi«e.  Toxicity. 

Some  potent  inhibitors  of  acetylcholiiieaterase  have  been 
tested  on  a  sertes  of  isolated  tissues  and  in  intact  cato 
and  mice  and  compared  with  some  less  active  derivative* 
and  with  eaerlne  as  a  reCerenoe  drug.   In  regard  to 


phaxmaoologioal  actions  generally  thought  to  be  depend- 
ent on  choUnestorase  inhibition,  all  the  compounda 
showed  about  the  same  order  of  activity,  which  was  100 
to  1,000  less  than  that  shown  by  eserine.  Other  actions 
were  also  produced  whteh  were  not  directly  attributable 
to  chollnesterase  inhlbitton,  such  as  gai^tonic  and 
neuromuscular  stimulation  by  DMPl  and  neuromuscular 
block  of  the  competitive  type  by  alpha-Me  TMPi.   The 
posslUe  reasons  for  the  relative  lack  of  activity  on  liv- 
ing tissues  have  been  examined  and  evaluated,  and  it  has 
been  concluded  that  fixation  in  Uasues  by  protein  H"^«"g 
is  the  most  probable  explanatton.  (Author) 


PB-160  099  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Medical  Research  Inst.,  Bethesda.  Md. 

A  PREPARATION  OF  CYSTEINE  HYDROCHLORIDE 

USINO  RADIOACTIVE  SULFUR(36). 

Research  rept,,  vol.  12,  p.  41-46, 

by  J.  w.  Duckworth,  G.  w.  Imlrto,  and  R.  Sharp. 

15  Feb  54,  6p 

Proj.  NM006  012  06  13 

Unclassified  report 

Descr^jtors:  (* Amino  aokls.  Synthesis  (Chemistry)). 
(•Labeled  substances,  Amino  acids).  Sulfur,  Tracer 
studies,  I^rdrolysis,  Hydrochlortc  aclde. 

Relatively  pure  cysteine  hydrochloride  «vw«i«i^y  radio- 
active sulftir(3S)  was  prepared  using  establisfaed  synthesis 
procedures  for  this  oonqiound.  Simplicity  of  operation 
and  good  control  of  radtoaotlve  haxards  are  fbatuiwL 
(Autboi) 


PB-160  111  DiT.   16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Medical  Research  hist.,  Bethesda.  Md. 
THE  MECHANISM  OF  POTENTIATION  OF  ACETYLCHO- 
LINE BY  ESERINE  ON  THE  FROG  RECTUS  ABDOMINIS. 
Research  rept,,  vol.  13,  p.  729-740. 
fay  Donald  J.  Jenden  Aid  Charles  E.  Knight. 
24  Oct  55.  13p 
Pxoj.  NMOOO  018  12  02 

UBolasslflad  report 

Descriptors:  (*Aoe^rloholine.  Muscles).  (*Muscles, 
Acetyloholine),  Indole  alkaloids,  Chollnesterase. 
Enxymn,  Amphibians.  Biochemistry. 

The  potentiation  of  aoetyicholine  by  eserine  on  the  frog 
rectus  abdominis  has  been  «»^miiwMi  quantitatively  in  the 
light  of  the  dilAislon  kinetics  of  acetylcholine  in  the 
muscte.   The  date  are  consfstent  with  tbe  i~>ffHftt»m  of 
cholinestorase  to  the  immediate  vicinity  of  the  en^ato, 
and  suggest  that  potentiation  nsulte  mainly  from  Inao- 
tlvation  of  this  barrier,  to  some  experiments  tltere  was 
evidence  that  the  average  concentration  of  ACh  in  the 
extra-cellullar  space  was  towered  by  hydrolysis  by 
ChE,  but  generally  thia  was  not  detectable.  Tba  disso- 
ciation constant  between  ChE  and  eserine  was  estimated 
at  11.2  X  10  to  the  minus  7th  power  ±  0.7  (P-.05).   "ntis 
is  approadmately  20  times  greater  than  published 
estimates  on  isolated  aoMylchollnesterase,  and  it  is 
suggested  that  this  difterenoe  can  probably  be  best 
accounted  for  as  an  alteration  in  the  properties  of  the 
enzyme  resulting  from  ite  environment  and  Mi>i«ii»  at 
ite  natural  site.   (Author) 
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Naval  Medioai  Research  bisC,  Bethesda.  Md. 
MEROZOITE  SIZE  IN  EXOBRYTHBOCYTIC  INFBC- 
TKMI8  OP  PLASMODIUM  GALLINACEUM.  P.  FALLAX. 
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P.  LOPRURAS,  AMD  P.  CATRElOBnni, 
br  Clay  Q.  Huff.   16  Deo.S3.  aOp  , 
Prol.  NMOOS  048  01  07  I 

1 1       Unclassified  report 

Desor^itors:  (^Irds,  Plasmodium),  (•Plasmodium. 
Moiptaology  (Biology)).  tafectioM.  Parasitic  diseases, 
Hemosporidia.  Erythrocytes,  TUsuss  (Biology). 

Tte  diameter  of  meroaoites  was  ohoeen  as  tbe  qusatite- 
tive  measure  for  oomparlaon  of  exoerythrocytic  stages 
at  avian  malaria,  since  it  was  possible  to  obtain  thia 
measurement  with  tbe  greatest  apouraoy.  Statistical 
studies,  using  this  measure,  on  tte  exoerythrooytlo 
stages  o<  P.  gallinaoeum,  P.  lopkurae,  P.  fallax,  and  P. 
cathemerium  revealed  Oe  foUowlag  information:  (1) 
Tte  mean  diameter  of  P.  gallinaoeum  was  significantly 
smaller  than  tte  diameters  of  P.  iailax  and  P.  loptaorae; 
tte  diameters  of  Vba  latter  two  sDeoies  were  not  signifi- 
cantly different.  Tte  moipbology  of  tte  meroioitea  of 
P.  oatbsmertum  te  such  as  to  prtvent  tte  use  of  tte 
diameter  as  a  measure  of  oompatison  of  meroxoite 
siae  with  tte  otter  three  species*  (2)  ftt^nusMwt  dlffer- 
flooes  were  fDund  bstween  tte  metoaoites  In  certain 
individual  bosta  of  tte  same  spedes  and  bstween  tte 
mexosottes  of  P.  gallinaoeum  in  tte  duck  and  tte  quail. 
Tteee  difieraooes  between  tte  pansitos  In  difterent 
indivlilaals  of  tte  same  qncies  «d  in  dtfierant  species 
of  hoet  were  of  tte  sams  order  at  »»i-g«i».«i.    (S)  sig- 
nlftoant  diffaraaoes  among  msroaoites  from  different 
organs  of  tte  host  were  found  onljr  tetween  those  of 
P.  gallinaoeum  in  tte  brain  of  tte  chick  as  compared 
with  those  In  spleen,  lung,  and  Uteey.  Aoorrespond- 
ing  dUfereooe  was  not  fooad  between  tte  meroaoites 
of  P.  fallas  In  tte  brain  and  lui^  of  tte  tuitoy.   (4) 
Tte  meroaoites  of  P.  gallinnoean)  in  blood-indooed 
Infaotlons  were  sigilfloantly  sauUer  in  eariy  (4-day) 
as  compared  with  late  (10-,  16-,  JL7-day)  infections. 
This  smaller  sia*  of  tte  meroaoites  in  eariy,  blood- 
Induoed  infeotloos  is  interpreted  m  a  persistenoe  of 
a  oharaoterlstlo  of  tte  parasite  i»nowii«  a  conversion 
«f  ite  boet  cell  prefarenoes  from  nrythrocytes  to  oeUs 
other  than  erytbrocytoe.  Tte  dillareBoes  between 
5-day  and  10-day  meroaoites  froai  qmrosoite-induoed 
infections  were  not  significant.  (Autter) 
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Naval  Medloal  Beceanh  hist.,  Beltesda,  Md. 

M(H.BCULAR  KDfETKS  OF  MUSCLE  ADENOSINE 

TBIPHOSPHATASE. 

Reeearob  rapt.,  vol.  10,  p.  415-4|$. 

by  Ludovio  Oodlet.  Keith  J.  Laidler,  and 

Maaaal  F.  Morales.  25  Apr  SI.  3^ 

Prol.  NMOOO  018  04  07  11 

1 1      Unclassified  report 

Deecriptors:  (*Musoles,  Adenosine  phospbatea). 
(•Adenosine  phosphates,  Beaotioa  kinetics).  Muscle 
proteins.  Enzymes,  Rytbolysis.^  Ttermodynamios,  Pb, 
I.  Equations. 


PB-160  129  DiT.   16 

OTS  Prices:  HC  f  1.00/MF  |0J0 

NaTal  M«Ucal  Reeearob  IBst..  D^lfaeeda,  Md. 
OBSERVATIONS  OH  PLASMODIUM  HUFFI  MUNIZ, 
SOARBS,  AND  BAT6TA. 
Raaearob  rapt.,  voL  11,  p.  21-26 
by  Clay  G.  HufL  8  Jan  63,  6p 
Prol.  NM006  048  01  04 


Unclassified  rqwrt 


DesorlptorB:  (•Birds,  PlasmodUm),  (•Plasmodium, 
Life  cycle,  Parasitto  diseases,  Ibfeotions,  Erythrocyteii, 
HenMsporldla.  Moipbology  (Biology),  Histological 
techniques. 


Study  of  histological  preparattons  from  a  toucan, 
Ramphastos  toco  infected  with  Plasmodium  huftl,  Muniz. 
Scares,  and  Battota.  1951  indicate:   1)  that  tbe  Infection 
described  as  P.  buffi  was  probably  a  mixed  one;  2)  that 
tte  eaoerythrocytto  stj^es  were  predemlnately  of  the 
elcH^atum-type;  3)  that  tte  exoerythrocytic  stages  re- 
semble ttese  of  P.  elongatum  in  ttelr  spterioal  form  and 
seU-llmitation  in  size  of  tte  achizonte;  and  4)  that  tte 
exoerythrocytto  stagea  differ  from  tteae  of  P.  elongatum 
in  produoiiv  a  larger  aumter  of  meroaoites  and  in 
effeotiiv  abnormal  cbai^a  in  aome  '"*»"**^  host  cells. 
(Auttez) 
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Naval  Medioai  Research  Inst.,  Bethesda.  Md. 
CffiSERVATIONS  ON  THE  PRE-ERYTHROCYTK: 
STAGES  OF  PLASMODIUM  RBLKTUM,  P.  CATH- 
EMERIUM, AND  P.  GALLINACEUM  IN  VARIOUS 
BIROS. 

by  Clay  G.  Huff.  26  May  50,  20p 
Prol.  NMOOS  048  01  01 

Unclassified  report 

Descr^itors:  (•Birds,  Plasmodium),  (•Plasmodium, 
Life  cyoto).  Parasitic  diseases,  Hemosporidia. 
Morphology  (Biology),  Erytbrooytea,  Tissues  (Biology). 
Antimalariala,  Immunity,  Infections. 

Searob  for  pre-erythiocyttc  atagea  of  Plasmodium 
rellotum,  Plasmodium  catbnnerium.  and  Plasmodium 
gallinaoeum  in  15  new  parasite-host  oombinations 
resulted  as  follows:  Neltter  pre-erythrocyttc  nor 
erythrocytic  stages  were  found  In  tte  following 
oomMnattona:  P.  relictum  in  chickens  or  guinea  fowl, 
P.  cathemerium  in  ring  neck  doves,  P.  gallinaoeum  in 
guinea  fowl,  California  Talley  quail,  or  ring  neck  dores; 
pre-erytfarocytto  but  no  erythrocytic  stages  were  found 
in:  P.  rdictum  in  turkeys,  pteaaante,  and  ducks, 
P.  oatitemerium  in  &aaka  P.  gallinaoeum  in  turkeya  and 
canariea;  both  pre-erytttrooytic  and  erythrocytto  stages 
were  found  in  canariea  Inoculated  wltti  qwroxoitea  of 
P.  cattemerium  and  in  pteaaante  Inoculated  with 
qwrozoitea  of  P.  gallinaoeum;  erythrocytic  but  no 
pre-erytfarocytio  stages  were  found  In  domestic  pigeons 
Inoculated  with  qporozoites  of  P.  gallinaceunu   In  tte 
21  parasite  host  oombinations  represented  la  tills  and 
previous  work  pre-erythrocytte  stagea  were  ftxmd  In 
13  (or  61.9%)  of  them,  while  erythrocytic  stages  were 
found  In  only  6  (or  28.6%)  of  ttem.   No  clear  relation- 
ah^  was  discovered  tetweeu  tte  ability  of  sporoaoites 
to  develop  in  tte  tissues  of  hosto  and  tte  systematic 
classification  of  tiie  hoste. 
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Naval  Medical  Reeearob  tost.,  Bettesda,  Md. 

ON  THE  INTERACTION  OF  MYOSIN  WITH  ADENOSINE 

TRIPHOSPHATE. 

Research  rept.,  vol.  10,  p.  869-892, 

by  Jacob  Joseph  Blum  and  Manuel  F.  Morales. 

12  Dec  52,  28p 

Prol.  NMOOO  018  04  10 

Unclassified  report 

Descriptors:  (•Muscle  proteins.  Adenosine  pboqdiatea), 
(•Adenoaine  pho^ates.  Muacle  protelna),  Bnzymea, 
Hydrolyate,  Scattering.  Equations. 

A  li^-scattering  study  has  been  made  of  tte  Interaction 
of  adenosine  trlpteqphate  (ATP)  with  myosin,  using  for 
tte  analyaia  tte  extrapolation  method  of  B.  H.  Zimm. 
Certain  ultracentrlfUgal  obaervationa  sin>lemanted  tte 
study.   Addition  of  ATP  to  dilute  solutions  of  eittier  5- 
or  24-teur  rabbit  myosin  extracto  causes  a  reversibte 
shape  change  at  constant  molecular  weight,  iniioating  no 
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depoljanerUation  Into  'actln'  and  'mjpoaln-A'.   At  all 

times  during  the  interaction  with  ATP  the  myosin  parti- 
cles appear  to  be  roughly  cylindrical.   Addition  of  ATP 
causes  an  extension  of  these  cylinders,  followed  by  a 
♦    contraction  after  sufQclent  ATP  Is  enzymatlcally  hydio- 
lyzed.  Shape  at  any  instant  appears  to  be  strictly  deter- 
mined by  ATP  concentration:  the  velocity  constant  of 
dephospborylation  can  be  obtained  from  light- scattering 
data  alone,  as  well  as  from  phosphate  measurement. 
Between  tlie  fifth  and  twenty-fourth  hours  of  extrvtion 
the  myosin  particles  are  progressively  aggregated. 
This  aggregation  is  not  due  to  the  progressive  ftA^tlon, 
In  substantial  cpiantlties.  of  a  non-ATPase  component. 
In  the  light  of  present  evidence,  the  interaction  of  ATP 
and  myosin  can  be  plausibly  explained  by  adopting  an 
entropic -electrostatic  model  of  the  myosin  particle. 
(Author) 
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ON  THE  Mg(n)  ACTIVATION  OF  ACETYL 

CHOLINESTERASE. 

Research  rept.,  vol.  12,  p.  269-274, 

by  S.  L.  Friess,  Irwin  B.  Wilson,  and  Enrico  CaUb. 

26  Jun  54,  6p 

ProJ.  NMOOO  018  06  32  XJnolasslfled  report 

Prepared  in  cooperation  with  Columbia  Univ.,  New  York. 
Coll.  of  Physicians  and  Surgeons. 

Descriptors:  (* Acetylcholinesterase,  Reaction  kinetics). 
Enzymes,  Magnesium,  Ions,  Citrates. 

Preparations  from  two  different  laboratories  of  the  en- 
zyme acetyl  cholinesterase  derived  from  electric  eel  tis- 
sue have  been  observed  to  vary  in  tl>elr  response  to  mag- 
nesium ion  as  an  activator,  and  to  complexliig  sulMtltu- 
ents  like  versene  and  citrate  ions  as  deactivators.   For 
example,  the  activity  of  enzyme  from  the  Bethesda  labora- 
tories could  be  enlianced  by  roughly  a  factor  of  6  by  a 
0.01  M.  concentration  of  the  divalent  cation,  while 
preparations  from  the  Nachm anwohn- Wilson  laboratories 
at  Columbia  University  were  activated  to  the  extent  of 
about  20  percent  by  this  ionic  concentration.   The  ex- 
perimental basis  for  tMs  difference  in  behavior  has  now 
been  found  to  lie  in  the  degree  of  aging  of  a  diluted 
solution  of  the  hlglily  sensitive  enzyme  variant.   Whereas 
dilutions  of  a  concentrated  stock  solution  tested  Immedi- 
ately after  dilution  show  this  high  susceptibility  to  mag- 
nesium actiyation.  if  these  dilutions  are  allowed  to  age 
at  3  -  4C.  for  about  60  hours  before  testing,  their  sensi- 
tization properties  fall  to  the  levels  characteristic  of 
the  relatively  insensitive  preparations.   (Author) 
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NATURE  OF  THE  ACETYL  CHOLINESTERASE 

SURFACE,    n.  RING  EFFECT  IN  ENZYMATIC 

INHIBITORS  OP  THE  SUBSTFTUTED  ETHYLENE 

DIAMINE  TYPE. 

Research  rejpt.,  vol.  12,  p.  21-24, 

by  S.  L.  Friess  and  W.  J.  McCarvlUe.  2  Feb  54,  6p 

Prol.  NMOOO  018  06  33  Uoclasslfled  report 

Descriptors:  (*Acet]dchollDesterase,  Inhibltton), 
Enzymes,  Etibyleoediamine,  Indole  alkaloids.  Chlorine, 
Paxasympatliomimetic  agents.  Electrons,  Heterocyclic 
compounds.  Hydrolysis. 
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SURFACE.    IV.   THE  CONTROL  OF  ENZYMATIC 

INHIBITION  BY  BASfCITY  IN  THE  SUBSTITUTED 

ETHYLENE  DL\MINES. 

Research  rept.,  vol.  13,  p.  553-564, 

by  S.  L.  Friess  and  H.  D.  Baldrldge.    18  A««  65,  1^ 

PtoJ.  NMOOO  018  06  41 

Unclassified  ropoit 

Presented,  in  part,  at  the  national  meetii^  of  the 
American  Physiologloal  Society,  San  Franoisoo,  Calif., 
10-15  Apr  55. 

Descr4>tors:  (*Acetylcholinesterase,  Inhibition), 
(*Etfa]^enediamlne8,  Ph),  Enzymes,  Amines, 
fonlzation.  Bases  (CbemlstiT).  Plperidines,  Pyrroles. 
Heterocyclic  compounds. 

Diamines  (DMPy,  DMPi)  have  been  shown  in  previous 
work  to  be  powerful  inhibitors  of  tlw  enzyme  acetyl- 
cholinesterase.  The  present  study  was  concerned  with 
the  relationship  between  inhibitory  strength  and  the 
basicity  of  these  amine  ftmctions.   Apparent  ionlzatloo 
constants  were  determined  by  potentlometric  titration, 
and  provisional  assignment  of  these  values  were  made 
OP  the  basis  of  enzymatic  evidence.   A  study  of  ttie 
effect  of  pH  on  percentage  inhibition  of  the  enzyme  at 
fixed  Inhibitor  oonoentratlon  indicates  that  moootertlary 
species  is  the  effective  form  of  the  InhiUtor  In  tbs  pH 
range  5.5-7.5.   (Autfaoz) 
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A  NOTE  ON  THE  DIFFERENTLU.  EQUATION  OF 

SIMPLE  ENZYME  KINETICS. 

Research  rept.,  vo.  13,  p.  753-758, 

by  Manuel  F.  Morales  and  David  E,  aoUman. 

7  Nov  55,  6p 

ProJ.  NMOOO  018  11  04 

Unclassified  report 

Descriptors:  (*Reactlon  kinetics,  Enzynoes), 
(^Differential  equations,  Biochemistry),  («Enzyn>es, 
Differential  equattons),  \nalog  computers.  Program- 
ming (Computers),  Plqrsiology. 

There  is  derived  the  exact  differential  equatiao  (relatiiv 
substrate  concentration  to  time)  corresponding  to  the 
classical  Mictiaells  tlieory  of  enzyme  aotkm.   This  equa- 
tion is  thrown  into  a  very  revealing  form  wherein  the 
usual  steady  state  constants  of  the  system  appear  as 
natural  parameters.   From  this  form  tlwre  are  readily 
derived  simple  ^>proximate  expressions  describii^  the 
transient  state.   The  form  is  also  suitable  for  m«<»Mn^ 
coding.  (Author) 
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KINETIC  STUDIES  OF  THE  MY08IN- 

TRIPOLYPHOSPHATE  SYSTEM. 

Research  rept.,  vol  13,  p.  331-338, 

by  Eugenia  Tarver  Friess  and  Manud  F.  Morale*. 

29  Jun  55,  9p 
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Unclassified  report 

Descripton:  f*Musole  proteins.  Reaction  kinetloa), 
(•Phoq>hates,  Muscle  proteins).  Hydrolysis,  Adenoslas 
phosphates.  Enzymes,  Ionization,  Chemical  bonds. 

From  a  kinetic  analjrsis  of  the  myosin-trlpolyplx>q>hat« 
(TPP)  system  it  is  concluded  that  the  maximum  rate  of 
hydrolysis  of  tripolyphosphate  is  almost  one-fifth  of  that 
achieved  with  adenosine  tripboq>hate  (ATP);  on  tlte  other 
hand,  the  affinity  constant  of  substrate  for  enzyme  is  one 
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hundred  and  fifty  times  smaller  with  TPP  as  the  sub- 
strate than  with  ATP  as  the  substrate.   It  has  been  known 
for  some  time  that  TPP  is  practteally  ineffective  in  de- 
forming myosin  while  ATP  is  vexy  effective.  These  re- 
sults are  taken  as  indicative  tliat  the  deformation  of  tlie 
myosin  enzyme  by  the  substrate  is  associated  with 
.ability  of  the  substrate  to  bind  oa  the  enzyme  rather 
than  with  Xbe  rate  at  wtdch  the  substrate  can  be 
hydrolyzad.   (Author) 
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LONG-TERM  OBSERVATIONS  OF  RADIATION 
CHANGES  IN  SALIVARY  GLANDS  AND  THE  GENERAL 
EFFECTS  OF  1,000  r  TO  1,760  r  OF  X-RAY  RADIA- 
TION LOCALLY  ADMINISTERED  TO  THE  HEADS  OF 
DOGS. 

Researoh  rept.,  vol.  12,  p.  361-374, 
by  JsBMS  A.  BBglish.  Merrill  O.  Wbeatcroft, 
H.  W.  Lyon,  and  Clarence  Millex, 
Prol.  NM006  012  04  74 


.,  21  Sep  54.  14p 

Uaclaasified  report 


Daacrtptors:  (^Salivary  glands,  iRadlatton  effects). 
(*Radlatk>n  effects,  Sallvaiy  g^lisxls).  Head,  Partial 
boily  irradiation.  Radiological  4»aac«>  Histological 
taohnlques.  Tissues  (Biology),  Cells  ^lology).  Mor- 
phology (Btology),  (Sands,  PatlMlogy,  Wounds  and 
Injuries,  Hemorrhage,  Dogs. 

Coaaklerahte  morpbologlo  alteration  was  observed  in  the 
salivary  glands  of  dogs  which  had  received  1,750  r  of  200 
KVP  X-ray  radiation  locally  to  tfas  head.    From  a  total 
at  6  dogs  which  were  irradlatad,  5  were  sacrificed  dur- 
ing a  6  to  16  months'  period  following  exposure  and  pro- 
vided the  experlmsBtal  material  iDr  histologic  study. 
Normal  glands  wen  oMalosd  from  7  unirradiated  dogs 
for  comparison.   The  parotid,  sotauxlllaiy,  and  sub- 
lingual i^ands  of  3  dogs  which  rseeived  1,760  r  and 
ware  saoriflad  86,  29,  and  34  waaks  later,  were  atro- 
phied, flbroaad,  and  altered  in  nwxphologlo  detail. 
Bmspt  for  kaovdedge  of  the  anatomic  areas  from  which 
the  tlssaas  were  taken,  or  by  spaclal  staining  reactions, 
it  would  have  been  impossible  te  identify  numy  tissue 
seotloos.  The  severe  changes  oonsisted  in  various 
grades  of  oliUterstion  of  acini,  teaving  wfaoris  of  nuclei 
In  Btreakad  ooao«Btiio  patterns,  fragmented  cells, 
gTOMps  of  cells  without  psttexn.  partly  damaged  acini  in 
which  one  or  two  cells  were  IdertHflahle  and  the  rest 
were  vaouolated  or  in  sign«t-riaf  oonflguration.  A  dog 
i«oelvtiv  the  asms  amount  of  treatment  which  was 
saorifloed  68  weeks  afterwards,  had  much  less  appar- 
sot  total  damage,  but  in  msny  aiwas  some  of  the  changes 
deacrlbad  above  oould  be  found.  A  dog  receiving  1,000  r 
and  saorifloed  68  weeks  afterwards  had  relatively 
normal-appearing  ssllvary  gUnris.    (Author) 
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Dawirtplors:  (•Lyserglo  aotdsj,  PayohUtry),  (* Abnormal 
payohology,  Lyserglo  aoUs).  |>«yohotropic  agents, 
Dn«s,  IXMH"t  Physiology,  A«>iety,  Psychoses, 
Msotal  dlsordan.  Reaction  (Pmrohology),  Psychcvhysl' 
ology.  Sensory  perception,  Peraonality. 

A  tbiOy  has  been  made  of  the  eflbcte  of  lysergic  aokl 


diethyl  amide  (LSD-2S  Sandoz)  on  the  affect,  cognitfon, 
and  expression  of  five  normal  subjects  and  15  depressed 
patients.   The  normal  received  a  single  oral  dose  of  20 
micrograms.   The  patients  received  between  20-100 
micrograms  by  mouth  daily  for  a  month.   Physiological 
reactions  included  rise  in  blood  pressure  and  pulse  rate, 
mydriasis,  and  incoordination;  but  in  a  few  cases  there 
was  a  profound  fall  in  blood  pressure  and  pulse  rate. 
Unpleasant  side  effecte  were  nausea,  parethesias,  and 
tension.   Mental  changes  included  ei^horia  or  djr^horia, 
and  hallucinations  of  all  modalities.   Ideas  were  trans- 
mitted into  visual  hallucinations  of  extraordinary  plas- 
ticity.  Most  patiento  reacted  with  anxiety  to  these  dis- 
torttons  in  reality  and  became  constricted.   Infrequently 
tiie  doctor-patient  relationship  was  improved  with  free 
expression  of  affect  (but  not  content).   Occasionally  the 
latent  content  of  the  hallucinations  was  elicited  by  free 
association.   Of  15  depressed  patients  three  recovered 
to  their  pre-psycbotic  level,  tour  recovered  from  their 
depression  and  were  considered  Improved,  while  four 
derived  no  benefit.   The  treatment  of  four  was  discon- 
tinued prematurely.   LSD  appears  to  have  no  specific 
tlierapeutic  advantage  in  depression.   Results  from  ito 
use  were  not  better  than  among  matehed  control  cases. 
But  analysis  of  LSD-induced  hallucinations  may  prove 
of  value  in  psyptwther^iy.  (Author) 
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DECREASE  OF  ADRENAL  ASCORBIC  ACID  AND 
CHOLESTEROL  IN  THE  RAT  AND  GUINEA  PIG, 
FOLLOWING  LARGE  DOSES  OF  GLUTATHIONE, 
by  M.  M.  Carey.  E.  P.  VoUmer,  R.  L.  Zwemer,  and 
D.  L.  Spence.   27  Dec  50,  lOp 
Proj.  NM007  081  11  01 

Unclassified  report 

Descripton:  (*(autathtone.  Ascorbic  acid),  (*Toxlo 
tolerances,  Glutathtone),  Cliolesterol,  Adrenal  ^ands. 
Adrenal  cortex  hormones.  Toxicity,  Potassium, 
Dosage,  Radloprotecttve  agente,  Guinea  pigs.  Rate. 

Glutathtone,  in  a  dosage  that  increases  potassium  toler- 
ance in  mice  (400  mg/lOO  gm.  body  weight)  decreased 
adrenal  ascorbic  acid  and  cholesterol  in  rate  and  guinea 
pigs.  Adrenal  recovery  occurs  within  24  hours  in  rate 
but  takes  longer  in  guinea  pigs.  Glutathtone  also  gave 
evidence  of  toxtolty,  having  an  LD50  of  300  and  830  mg/ 
100  gm.  for  guinea  pigs  and  mice,  respectively,  and  an 
am>roxlmate  MLD  of  700  mg/100  gm.  for  rate.  (Author) 
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DEMONSTRATION  OF  AN  ENZYMATK  FACTOR  IN 
CERCARIAE  OF  SCHBTOSOMA  MANSONI  BY  THE 
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Research  rept.,  vol.  10,  p.  255-268, 
by  M.  A.  Stirewalt  and  A.  S.  Evans.  3  Jun  52,  1^ 
Proj.  NM005  048  02  27 

Unclassified  report 

Descripton:  (*Schlstosoma,  Hyaluronate  lyase), 
(*Hyaluronate  lyase.  Schistosoma).  (^Streptococcus, 
Hyaluronate  lyase).  Enzymes.  Larvae,  Trematodes. 
Bacteria,  Gastropoda,  Biologtoal  assay. 

A  thBimdabile  factor  in  ceroariae  of  Schistosoma 
manaoni  which  markedly  reduces  tbe  capsular  zones  of 
groiq>  C  mucoid  beta  hemolytto  streptococci  in  vitro  is 
qualitatively  demonstrated  without  the  necessity  of  In- 
oubation  of  tiie  ceroariae  with  hyaluronate.  With  this 
method  of  assay,  the  activity  of  the  enzyme  produced  by 
the  bacteria  unavoidably  present  in  ceroarial  suspenstons 
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has  been  separated  from  that  of  the  cercariae.   Od  the 
basis  of  the  reaction  and  the  comparable  effect  of  bull- 
testis  Iqraluronidase  it  is  suggested  that  the  factor 
demonstrated  is  an  enzyme  or  enzyme  system  of  the 
hyaluronidase  complex.    (Author) 
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THE  DETECTION  AND  MEASUREMENT  OF  FREEZING 

IN  TISSUE. 

Research  rept.,  vol.  11,  p.  9-20, 

by  Harold  T.  Meryman  and  John  W.  Moore.   6  Jan  53,  16p 
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Unclassified  report 

Descr^tors:  (^Tissues  (Biology),  Freezing),  (♦Frost- 
bite. Tissues  (Biology)),  Ice,  Crystallization,  Thermal 
properties.  Mechanical  pn^)erties.  Electrical  proper- 
ties. Acoustic  properties.  Wounds  and  injuries. 
Microwave  frequency. 

The  problem  of  positive  identification  of  cryBtalline 
freezing  in  experimental  or  clinical  frostbite  is  of  con- 
siderable importance.   In  an  effort  to  provide  a  practical 
method  for  ice  detection  and  evaluation,  the  thermal, 
mechanical,  electrical  and  acoustic  differences  between 
frozen  and  unfrozen  tissue  have  been  considered  and 
their  measurement  investigated.   The  most  sixscessful 
method  to  date  has  been  microwave  reflection.   The 
3.31  cm.  wave  (X  Band)  was  led  through  a  slotted  probe 
and  a  tapered  wave  guide  section  to  the  tissue.   The 
standing  wave  nodal  shift,  as  measured  by  the  probe, 
was  proportional  to  the  thickness  of  frozen  tissue. 
(Author) 


radiation  in  white  Swiss  mice.   Radiation  was  followed 
by  rapid  weight  loss  in  the  gut  (dose  dependent)  reach- 
ing a  maximum  by  the  second  or  third  day  foUowed  by 
recovery  above  control  range  at  three  to  five  days. 
The  magnitude  of  this  peak  recovery  tended  to  Increase 
with  dosage  iq)  to  750  r  and  to  be  somewhat  delayed 
with  increasing  dose. 
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ABSORPTION  OF  X-RAYS  BY  TISSUES  OF  THE  HEAD 

AND  NECK. 

Research  rept.,  vol.  10,  p.  861-868, 

by  M.  G.  Wheatcroft  and  J.  E.  Morgan.   16  Dec  62,  lOp 

Pro].  NM006  012  04  61 

UDolassifled  report 

Deacr^itors:  (*Radiatlon  effects.  Head),  (•SallTary 
glands.  Radiation  effects).  Teeth,  Mouth,  Radiological 
dosage.  Skin,  X  rays.  Absorption  (Biology),  Radio- 
biology,  Dogs. 

Relative  doses  of  200  KVP  x-rays  received  by  the 
salivary  glands,  teeth  and  mandible  during  unilateral 
and  bilateral  expoeure  were  measured  by  the  VlctoieeB 
condenser  r  meter.   During  bilateral  x-irradiatlon  of 
salivary  glands  of  dogs  the  parottds  received  a  larger 
dose  than  any  other  tissue  and  this  was  approximately 
60  peroent  more  than  the  claculated  air  dose.  Durti^ 
bilateral  x-irradlatlon  of  the  teeth  and  mandible,  the  "Mi. 
received  a  larger  dose  than  the  other  tissues  and  this 
was  approximately  50  percent  more  than  the  calculated 
air  doee.   During  bilateral  x-ray  exposure  the  total  dose 
to  any  tissue  is  the  arithmetical  sum  of  the  individual 
doses  from  each  side  and  this  varies  acoordliv  to 
tissue  absorption  of  x-rays.   (Author) 
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DOSE  DEPENDENCE  AND  SEQUENTIAL  CHANGES  IN 

MOUSE  SMALL  INTESTINAL  WEIGHT  INDUCED  BY 

IONIZING  RADIATION. 

Researeh  rept.,  vol,  12,  p.  375-384, 

by  Robert  A.  Conard.   21  Sep  54.  l'^ 

ProJ.  NM006  012  04  70 

UnclaBsifled  report 

Descriptors:  (*Radlological  dosage.  Intestines).  (♦In- 
testines, Radiation  effects),  Weight.  Dosimeters,  Lethal 
dosage,  Radioblology,  RadioacUve  isotopes,  X  rays. 
Gastrointestinal  system.  Mice,  Rats. 

Dose  dependence  of  small  intestinal  radiation  ind\x;ed 
weight  loss  of  mice  may  be  used  as  a  biological  dosimeter 
when  measured  two  days  postirradiation  throughout  the 
lethal  range  of  radiation.   This  technique  was  designed 
and  used  successfully  for  biological  measurement  of  rem 
dosage  of  neutron  radiation  in  atomic  bomb  field  tests, 
btestine  weight  changes  in  male  Carworth  Farms  (C  F  ) 
mice  with  2,000  KVP  X-ray  and  male  white  Swiss  mice* 
with  gamma  radiation  were  dose  dependent  between 
doses  of  150-950  r  when  measured  two  days  postirradi- 
ation.  Doses  above  950  r  showed  no  further  two  day 
weight  loss,  thus  resulting  in  a  plateau  effect   Under 
properly  controlled  conditions  this  technique  may  be 
used  to  determine  dosage  of  rem,  relative  biological 
effectiveness  of  various  types  of  radiation,  strain  and 
species  difference  in  response,  effects  of  protective 
agents,  and  the  relative  sensitivity  of  the  gastrointesti- 
nal tract  to  various  qualities  of  radiation  as  compared 
with  other  tissues.   Based  on  these  and  other  studies, 
it  was  shown  that  the  rat  small  intestine  is  about  1.7 
times  as  sensitive  to  radiation  as  the  mouse  small  in- 
testine.  Sequential  weight  changes  in  the  small  in- 
testine were  studied  after  various  doses  of  gamma 
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THE  ACETYLCHOLINESTERASE  SURFACE.   V.  SOME 

NEW  COMPETITIVE  INHIBITORS  OF  MODERATE 

STRENGTH. 

Research  rept.,  vol.  37,  p.  779-786, 

by  S.  L.  Friess  and  H.  D.  BaldrUge.  9  Nov  55.  9p 

ProJ.  NMOOO  018  12  03 

Unolaesifled  report 

Descriptors:  f* Acetylcholinesterase.  Inhibition), 
Enzymes.  Nitrogen.  Carbon  compounds.  Chemical 
hoods.  Iodides.  Plperldlnes,  Equations. 

Diamines  monomethlodldes  have  prerloualy  been  shown 
to  be  strong  in  vitro  inhibitors  of  the  enzyme  acetylcho- 
linesterase, when  the  alpha  and  beta  carbons  are  unsub- 
stituted.   It  has  now  been  observed  that  substttutlon  of  a 
single  methyl  group  at  either  of  these  two  carbon  atoma 
lowers  the  strength  of  inhibition  sharply,  with  enzyme- 
Inhibitor  dissociation  constants  rising  by  a  factor  of 
more  than  100  and  that  substitution  at  the  beU  carbon 
is  slightly  more  potent  than  at  the  alpha  position  in  this 
respect.   These  facts  are  in  accord  with  the  results  of 
others  on  the  effectiveness  of  certain  acetyl  choline 
analogs,  investigated  as  a  function  of  chain  branchli^  at 
the  two  methjdene  groups.   As  a  further  flnrHng  on  the 
requirement  of  a  polymethylated  nitrogen  atom  for  ettec- 
tive  binding  at  the  catalytic  surface,  the  two  methyl 
groups  of  ta  were  replaced  by  ortho  rli^  carbon  atoms 
in  the  second  ring  of  ethylene  diplperldlne  (Vni),  re- 
sulting in  a  large  drop  in  enzymatic  inhlMtory  power. 
The  addition  of  a  single  quaternlzing  methyl  gTovp  aa 
In  DC  again  raises  the  inhibitory  strength  by  a  con- 
siderable factor.   These  results  are  discussed  briefly 
in  terms  of  the  complementary  structure  of  the  cata- 
lytic surface.   (Author) 
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THE  ACETYCHOLINESTERASB  SURFACE.   VI. 

FURTHER  STUDIES  WITH  CYCLIC  ISOMERS  AS 

INHIBITORS  AND  SUBSTRATES. 

Researoh  rept.,  vol.  13,  p.  851-660, 

by  S.  L.  Frleas  and  H.  D.  Baldsidge.   6  Dec  55,  12p 

ProJ.  NMOOO  018  12  04 

Unclassified  report 

Deaoriptors:  (*Aoet]dohollnesterase,  Inhibition), 
Enzymes,  laomerases,  AloohoU,  Acetates,  Cyclo- 
pentanes.  CyOlofaexanes,  Hydrolysis. 

to  Atrther  study  of  topographical  features  of  the  enzyme 
aoetjrlcholloesterase  from  electartc  eel  tissue,  the  cia  and 
trana  iaomers  of  d,l-2-tiimethylamlnocyclopentanol 
Iodide  and  the  corresponding  acetates  have  been  prepared 
and  teeted  for  their  activities  a«  enzymatic  inhibitors  and 
aubatrates,  respectively.  The  Wilbltlon  data  indicate 
that  the  cls-alcobol  offers  a  beter  fit  to  the  catalytic 
surface  than  ita  trana  counterpatt,  with  both  deiivativea 
posaeaalng  greater  power  than  choline.  Similarly,  on  the 
basis  of  two  criteria  of  aooeptalallity.  the  els  acetate  is  a 
better  substrate  than  the  trana.  and  both  auzpass  the 
natural  substrate  acetylcholine  In  fit  to  the  catalytic 
surface.  The  body  of  evidence  from  both  the  cyolopen- 
tane  and  oyolohexane  derivatives  is  In  accord  with  a 
t«fiT<miiin  distance  of  about  2.5  A  between  anionic  and 
esteratlo  sites  on  the  surface.  ,^utbor) 
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THE  ACETYLCHOLINESTERASIB  SURFACE.   Vn. 

INTERFBRENCE  WITH  SURFACE  BINDING  AS 

RBFLBCTBD  BY  ENZYMATIC  RESPONSE  TO 

TURKINB,  BETON1CINE.  AND  RELATED 

HETEROCTCLBS. 

Researoh  rept..  vol.  14,  p.  641-650, 

by  S.  L.  Frleas,  A.  A.  Patchett.  and  B.  Wltkop. 

4  Cot  56.  12p 

PioJ.  NMOOO  018  13  07  I , 

Unclassified  report 
Descriptors:  (*Aoetylchollnestjgrase.  bhlUtlou;, 
Alcohols,  Cholines,  Pyrroles,  Bnzymes,  Hydrolysis, 
Chamloal  bonds.  Catalysis,  Catbon  oompounda. 
Reaction  klnetlca, 

Tbs  response  of  the  enzyme  acetylcholinesterase  to  in- 
hibition by  the  betalne  amino  aloohols  D-  and  L-  turtclne 
(m,  IV)  and  L-betonlcine  (V)  is  remarkably  sensitive  to 
the  relative  spatial  orientations  of  the  -CCO(-)  and  -OH 
groive.  When  trans  to  one  another  aa  In  V  inhibition  of 
the  low  order  of  strength  shown  by  chc^lne  results, 
whUe  in  the  els  derivatives  m  Mil  IV  no  inhibition  U 
observed  even  at  ooooentratlons  two  ordera  of  magni- 
tude hlgtaer.  The  anlllde  of  V  essentially  repeats  this 
ploture,  ladloatlng  that  the  effect  of  the  2-substltaeDt 
CO  the  pyrrolidine  ring  Is  steiio  and  not  dectrostatle 
In  character.  This  dlfterenoe  Is  discussed  in  terms  of 
two-polot  attachment  to  the  cat4]rtlc  surface,  and  steric 
Interference  with  this  bindlog  wMn  the  2-Bubstltuent  Is 
necessarily  oriented  toward  the  protein  surface  as  com- 
pared with  no  hindrance  to  binding  when  the  group  is 
directed  away  from  the  suriace.  Additional  Information 
GO  the  nature  of  the  binding  In  thsse  heterocyoles  comes 
from  comparison  of  the  rdatlve  Inhibitory  strengths  of 
m,  IV,  and  V  with  those  of  the  botalne  of  hydroxyplpecollc 
acid  (Vm).  ataohydrlne  (DC)  and  ttie  methlodlde  of  N- 
methylpjrrrolldlne  (X).   Measuresients  with  compounds 
DC  and  X  Indicate  that  removal  of  the  -OH  Amotion  leads 
to  a  drop  in  Inhibitory  power  as  oompared  with  betiml- 
clne.  Tte  acetates  of  betoolclns  and  turtclne  an>ear  to 
to  aooepted  as  substrates  for  tte  enzyme,  but  tte 
sa^matlo  hydrolytlc  rates  are  hKt  ^ipreclably  b^^r 
than  those  for  tte  *uncatalysed'  water  reaction  of  tte 
betalne  esters.  (Autter) 
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THE  ALBINO  MOUSE  AS  A  LABORATORY  DEFINITIVE 

HOST  FOR  SCHISTOSOMA  MANSONI. 

Rept.  no.  23, 

fagr  A.  S.  Evans,  Retort  E.  Kuntz.  and  M.  A.  Stlrewalt. 

24  Ai«  49,  16p 

ProJ.  NM005  004(X535) 

Unclassified  report 

Descriptors:  (•Chemotterapy,  Schistosoma), 
(♦Schistosoma,  Life  cycle),  (♦Mice,  Schistosoma), 
Diseases,  Larvae,  Trematodes,  Worms,  Pathology, 
Infections,  Drugs. 

Tte  albino  mouse  was  evaluated  aa  a  definite  host  for 
Schistosoma  mansonl.   It  was  found  that  a  relatively  con- 
sistent numtor  of  tte  cercariae  reach  maturity,  viable 
ova  are  passed  in  tte  feces,  and  tte  gross  pathology  en- 
countered closely  simulates  that  reported  in  human  cas^. 
Tte  wiilte  mouse  is  especially  recommended  as  tte  test 
of  ctelce  for  drug  screening  in  infections  with  S.  mansonl. 
E^qmsures  steuld  to  limited  to  200  cercariae  or  less. 
and  autopsies  performed  between  tte  sixth  and  tenth 
weeks  of  tte  infection.  No  diminution  in  tte  numters 
<it  adult  worms  was  noted  as  tte  infections  aged. 
(Author) 
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AN  ANALYSIS  OF  THE  EFFECTS  OF  TOTAL-BODY 

X-IRRADIATION  ON  THE  BODY  WEICJHT  OF  WHITE 

SWISS  MICE.    L    THE  WEIGHT  AND  MORTALITY 

RESPONSE  OF  MALE  AND  FEMALE  MICE  IN  THE 

LETHAL  X-RAY  DOSE  RANGE. 

Research  rept.,  vol.  12,  p.  317-332, 

fay  WilUam  H.  Chi^man.    14  Aug  54,  22p 

ProJ.  NM006  012  04  67 

AD  46  494 

Unclassified  report 

Descriptors:  (♦Wtele  body  irradiation.  Body  weight), 
(♦Radiological  dosage.  Radiation  damage).  Lethal  dosage. 
Radiation  effects.  Males,  Females,  Mice. 

Tte  characteristic  weight  responses  for  60-  to  80-day-old 
male  and  feoude  mice  exposed  to  lethal  doses  of  total-body 
X-rartlatlnn  have  been  demonstrated.   Tte  weight  curves 
reflect  tte  degree  of  radiation  damage  and  exhibit  differ- 
ent characteristicB  of  different  dose  range  levels.   Male 
mice  gained  proporttonately  more  weight  than  female 
mice  exposed  to  X-ray  doses  of  740  r  or  less,  and  lost 
proportionately  more  weight  than  tte  females,  follow- 
ing X-ray  doses  in  excess  of  740  r.   Male  28'<lay  sur- 
vivors of  X-ray  doses  in  tte  mid-lethal  or  hig^-lethal 
dose  ranges  stewed  tte  greatest  weiglit  loss  at  two 
weeks  after  irradiation  (13.6  percent  weight  lost  by 
890  r  survlvora  on  tte  12th  postlrradlatfon  day). 
Fenude  28-day  survlvora  of  equivalent  X-ray  doses 
sustained  tte  greatest  weight  loss  on  tte  fourth  post- 
irradlatlon  day  (11.2  percent  weight  lost  by  890  r 
survlvon  on  tte  fourth  postirradiation  day).   Tte 
28-day  mortality  of  male  mice  was  consistently  greater 
than  that  of  female  mice  exposed  to  tte  same  respec- 
tive doses  within  tte  LD  0  to  LD  100  mortality  rai^e. 
(Autter) 
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Research  rept.,  wjl.  11,  p.  ei&-«;«u, 

by  Jean  Botts  and  Manuel  Morales.   1  May  53,  Ite 

Pro].  NMOOO  018  04  09 

Unolassifled  report 

Deacrlptors:  (^Enzymes,  Reaction  kinetics). 
Catalysts,  Inhibition,  Chemical  bonds,  StabiUty, 
Hydrolysis,  Equations. 

An  illustrative  analytical  treatment  is  given  for  catalyzed 
steady  state  reaction  rates  in  which  the  ordinary 
Michaelis-Menten  treatment  (or  its  equivalent)  is  com- 
plicated by  the  presence  of  rate-modifying  subistances  or 
by  the  fact  that  the  enzyme  (or  other  catalyst)  has  more 
than  one  catalytic  site.   (Author) 
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APPROXIMATE  TREATMENT  OF  DIFFUSION  INTO  A 
CYLINDRICAL  ENZYME  SYSTEM  OBEYINO 
MICHAELIS-MENTEN  KINETICS. 
Research  rept,,  vol.  13,  p.  679-690. 
by  Jacob  J.  Blum.  17  Oct  55,  16p 
Proj.  NMOOO  018  04  13 

Unclassified  report 

Descr^tors:  (*Enzymes,  Reaction  kinetics). 
Muscles,  Muscle  proteins.  Adenosine  phosphates. 
StabUlty.  Equations. 

At  very  high  concentrations  (C)  of  substrate  the  steady 
state  reaction  rate  for  an  enzyme  obeying  Michaelis- 
Menten  kinetics  approaches  a  maximum,  k2E0,  Independ- 
«it  of  C,  while  at  low  C  the  rate  becomes  proportional 
to  C.   Exact  solutions  for  diffusion  into  a  cylindrical  cell 
containing  a  uniformly  distributed  Michaelis-Menten 
enzyme  are  obtained  for  both  of  these  extreme  cases, 
m  addition  one  approximate  solution  has  been  found  to 
the  general  non-linear  equatton,  and  procedures  for  ob- 
taining the  kinetic  constants  and  diffusion  parameters 
from  experimental  data  are  presented,    (Author) 
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ATTEMPTS  TO  ESTABLISH  THE  VIRUS  OF  MEASLES 

IN  LABORATORY  ANIMALS  BY  MOSQUITO  PASSAGE. 

Rept.  no.  2, 

by  Herbert  S.  Huiibut.   30  Jun  48,  8p 

Proj.  NM005  007 

Unclassified  report 

Descriptors:  (•Measles  viruses,  Aedes),  (•Culex, 
Measles  vlnises).  Laboratory  animals.  Blood,  Larvae, 
Adults,  Bites  and  stings,  Injectfon  (Medicine). 

la  order  to  test  the  possibility  that  Du>squlto  passage 
might  be  effective  in  adapting  certain  viruses  to  labora- 
tory animals  which  are  ordinarily  refractory,  three 
species  of  mosquito,  Aedes  aegypti  L.,  Aedes  trlseriatus 
Say,  and  Culex  plplens  L.,  were  fed  mouth  and  throat 
washings,  and  blood  from  patients  in  the  pre-eruptive 
stages  of  measles.   This  material  which  was  assumed 
to  contain  the  virus  was  given  to  mosquitoes  in  both  the 
larval  and  adult  stages,  and  after  extrinsic  Incubation 
periods  of  7  to  20  days  at  30C,  and  6  to  27  days  at  37C., 
the  mosquitoes  were  permitted  to  bite  mice,  and  in  a 
few  tests,  rabbits  and  guinea  pigs.   Emulsions  of  the 
mosquitoes  were  also  inoculated  intracerebrally  and 
Intraperltoneally  to  mice.   The  results  indicate  that 
mosquito  passage  is  not  effective  as  a  means  of  adapt- 
ing the  virus  of  measles  to  mice,  rabbits  or  guinea 
pigs.   There  was  no  indication  that  the  virus  survived 
or  multiplied  in  the  three  species  of  mosquito  used. 
However,  this  was  not  tested  with  animals  of  known 
susceptibUity.   (Author) 
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AUTOMATIC  COMPUTATION  OF  NERVE  EXCITATION. 

Research  rept.,  vol.  13,  p.  491-508, 

by  K,  S.  Cole.  H.  A.  Antoslewloz,  and  P.  lUfalDowtts. 

12  Ai«  55,  20p 

Pro].  NMOOO  018  03  03 

Unclassified  report 

Descriptors:  («Nerve  Impulses,  Ionic  current), 
(•Cephalopoda,  Nerve  impulses).  Computers,  DiffezvB- 
tlal  e<;putfons.  Nerve  fibers.  Membranes  (Biology), 
Stimulation.  Electrolytes  (Physiology),  Biophysics! 

The  National  Bureau  of  Standards  computer  SEAC  effi-  . 
clenUy  produced  numerical  solutioos  for  the  potentials 
and  ion  movements  of  squid  giant  asm  membrane  aooord- 
log  to  the  HodgUn-Huxley  dlfrerentlal  equations.   The 
SEAC  caloulattoos  gave  a  more  than  adequately  critical 
threshold  tor  an  'all-or-none'  response  to  a  ctxrrent 
stimulus.  The  thresbold  regton  had  the  topological 
characteristics  of  a  saddle  singular  point  at  about  -8.S3 
mv.  from  the  resting  potential.   Several  MiT^thaM  r^a- 
tlons  between  the  stimulus  current  strength,  wave  form 
and  duration  for  single  and  multiple  responses  showed 
the  excitation  and  aoooowdation  typical  of  many  excit- 
able tissues.   The  highly  satlsfsotory  threslnld  perform- 
ance of  the  equattons  considerably  increases  the  confi- 
dence with  which  they  may  be  used  both  to  calculate  the 
fast  ion  movements  across  axon  membranes  and  to 
guide  investigattons  of  the  processes  by  which  these 
movements  are  controlled.   (Author) 
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THE  BEHAVIOR  OF  FREE-WEKHITED  ACTOMYOSIN 

THREADS  UNDER  PRESSURE, 

by  Jean  Botts,  Frank  H.  Johnson,  and  Manuel  F.  Morales. 

23  Jun  SO,  1^ 

Proj.  NMOOO  018  04  04 

unclassified  report 

Descriptors:  (*HuaoIe  proteins,  Pressure),  Volume, 
Time,  Thermodynamics,  Equattons,  Energy.  Stores, 
Phosphates,  Solutions. 

Length  was  measured  as  a  ftmcttoo  of  time  and  pressure, 
for  free-weighted  actomyosln  threads  immersed  in  a  .001 
M  phosphate  buffer  solution.   From  these  measurements 
tq>per  llmite  were  calculated  for  the  numertoal  value  of 
the  pressure-volume  term  in  the  tltermodynsmto  equation 
for  the  tenston.   It  was  found  that  this  term  was  nsgllglbU 
con:4>ared  to  other  terms  of  the  equation  and  therefore 
that  the  ordinary  method  of  obtaining  the  internal  energy 
contributton  to  the  tension  is  valid.   At  pressures  above 
some  1000  lb  per  square  In.  the  free-weighted  threads 
tengthen  irreversibly,  and  the  let^ithenli^  stops  when  the 
pressure  is  removed.  This  is  interpreted  as  another 
manlfesUtlon  of  the  Marsland-Brown  (vlsooslty)  effect, 
and  as  being  probably  due  to  reduction  in  cross-llnUng 
of  the  gel.    (Author) 
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A  BOOSTER  EFFECT  OF  IRRADUTED 

OR  FORMOLIZED  NEWCASTLE  DISEASE  VIRUS  UPON 

THE  INFECTIVITY  OF  ACTIVE  VIRUS  IN  THE  PRESENCE 

OF  CHICKEN  BLOOD. 

Research  rept.,  vol.  12,  p.  119-128. 

by  Erich  Traub.    23  Apr  54,  1  p 

Proj.  NM005  048  11  06 


Deacrlptors:  (•Newcastle  disease  virus,  Ultravtolet 
radiation),  (•Radlatton  eflecte,  Newcastte  disease  virus). 
Chickens.  Infectious  diseases,  Embryonated  egg 
(aehnlque.  Blood.  Baotorlophifes. 

bi  experlmento  planned  to  studgr  the  interference  pheno- 
menon In  cultures  of  Newcastle  disease  virus  in 
daflbrinated  chicken  blood  it  was  found  that  ultraoentrlfi^al 
oonoentrates  of  the  virus,  whea  irradiated  by  ultravtotet 
light  tor  at  toast  16  minutes  o«  inactivated  by  formalin. 
sUghtly  Increased  the  Infeotivtty  titers  of  the  cultures 
oompared  with  those  of  the  oontsols.  The  same 
phenomenon  ooourred  In  Bonln(iibated  mixtures  of  blood, 
conoentrate  and  virus  and.  alttywigh  not  regularly.  In 
mixtures  containing  chicken  plswna  Instead  of  blood. 
Mixtures  of  physlologtoal  saline,  conoentrate  and  virus 
did  not  show  the  booster  effect.  The  presence  of  small 
residues  of  active  virus  in  irrii^lstad  oonoentrates  did  not 
alter  the  rasulto.  (Autbox) 
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THE  EFFECT  OF  A  CHELATINO  AGENT  CM  MYOSIN 

ATPA8E. 

Research  rept.,  vol.  12,  p.  1-8, 
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Deacrlptors:  (•Bnxymes,  Readtton  klnettos),  (•Ethyl- 
enediamlne.  Muscle  proteins).  Adenosine  phosphates, 
Calcium.  Ions.  Inhibition. 
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The  efbot  of  ethj^enedianilne  Mtra-aoetto  acid  (EDTA) 
on  the  rate  of  adenosine  trlphoiyhate  (ATP)  deptao^phory- 
latlon  by  rabbit  myosin  has  bee*  stiidted.  In  the  absence 
d  Ca('M'),  EDTA  begins  to  accelerate  the  depfaosphorjda- 
tlon  rate  at  about  .0001  M  and  soUeves  a  maximum 
aooeleratton  of  approximately  400  percent  at  about  .01  M. 
In  the  presence  of  .001  M  Ca('f-»).  EDTA  achieves  the 
aame  maximum  aooeleration,  bet  does  not  begin  to 
aooelersto  the  rate  until  the  coaoentratton  of  EDTA  ex- 
oeeds  that  of  Cal-t-^).  Myosin,  to  whtoh  EDTA  has  been 
added  and  then  removed  by  dialyais.  responds  to  a 
second  addition  of  EDTA  with  Mcelerated  ATPaae 
activity,  but  does  not  respond  4o  additions  of  Ca(-M-). 
(Author) 
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THE  EFFECT  OF  ADRENALECTOMY  ON  RADIATION 

INDUCED  MORTALITY  OF  THE  MOUSE, 

by  E.  P.  Cronklte  and  W.  H.  Chapman.   27  Jun  50,  1^ 

Proj.  NM006  012  04  30 

Unclassified  report 


J 


Descriptors:  (•Adrenal  gjsad^t  Radistion  effecte). 
(•Lethal  dosage.  Adrenal  glands).  Surgery.  Survival, 
tafsctlon.  Hemorrhage.  Tissues  ^totogy). 

Ths  adrenalectomlxed  or  'adrenal  insufficient'  mouse  is 
more  senf ittve  to  irradiation  tksn  the  normal  nxnise.   The 
survival  tims  of  adrenalectomised  mtoe  is  shortened.   The 
cause  of  death  to  the  adrenalectomlxed  Irradiated  mouse 
U  apparently  due  to  mechanism*  other  than  Infectton  and 
hemorrhage.  (Author) 
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Naval  Medtoal  Reseaxoh  tost.,  pstfaesda.  Md. 

THE  EFFECT  OF  ANTIBIOTICS  AND  METABOLITES  ON 


THE  IMMUNITY  OF  MOSQUITOES  TO  IKALARIAL 

INFECTION. 

Researoh  n^ 

by  Levon  A.  Terxian.  N.  Stabler,  and  P.  A.  Ward. 

14  A<«  61.  34p 

Proj.  NM005  048  06  03 

Unclassified  report 

Descriptors:  (•Anttbtottcs,  Hemosporida).  (•Hemosporlda. 
Immunity),  (•Anopheles,  Immunity),  Plasmodium,  Aedes, 
Parasitic  diseases,  Infectton,  Sulfadiazine,  Vltamto  B 
oon^lex,  Chlortotracydlne,  Strqitomyolns.  Folto  aoid. 
Drugs,  Dosage,  Totorances  (PfaTsiology),  Antimalartals. 

It  was  demonstrated  quantitatively  that  specific  blo- 
ctaemtoal  compounds  can  influence  the  innate  immunity  of 
a  host  to  a  parasite.   In  A.  aegypti  sulfadiazine,  para- 
amlnobenzoto  aoid,  aureomyoto,  and  streptomycin, 
administered  to  crtttoal  concentrattons.  Increase  host 
susceptibility  to  Infectton  with  P.  galltoaceum,  i^iereas 
folto  acid  increases  host  resistance  to  infection  with  this 
parasite,   to  addltton.  It  hais  been  shown  that  to  A. 
quadrlmaoulatus.  agato  para-amlnobenzoto  acid  increases 
host  susc^tibUlty  to  P.  galltoaceum  and  folto  acid  increases 
host  resistance  to  thto  parasite,  but  that  sulfadiazine  and 
aureomycin.  on  the  other  hand,  reverse  their  eftecte  and 
both  increase  host  resistance  to  infectton.   to  A.  aegypti, 
the  maximum  effecto  of  sulfadiazine,  para-aminobenzoic  acid, 
folto  acid,  aureomycto,  and  str^itomycto  on  the  host-parasite 
equilibrium  depend  upon  a  specific  optimal  range  of  dn^ 
concentrations  above  wiilcb  the  specific  eflecte  of  these 
compounds  on  susceptibility  or  restotance  are  depressed  or 
elimtoated.   to  A.  quadrlmaoulatus,  only  para-amlnobenzoto 
acto  conttoues  to  show  this  concentration- actton  relatton, 
whereas  sulfadiazine,  aureomycto,  and  folic  acid  produce 
their  maximum  eflecte  at  in«Timiim  tolerated  doses. 
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THE  EFFECT  OF  ANTIMALAIUAL  DRUGS  ON  THE 

EXOERYTHROCYTIC  AND  ERYTHROCYTIC  STAGES  OF 

BLOOD-INDUCED  INFECTIONS  OF  PLASMODIUM 

FALLAX  IN  THE  TURKEY. 

Research  rept.,  vol,  14,  p.  657-690, 

by  Richard  N,  Rossan.   6  Sep  66.  6^ 

Proj.  NM005  048  01 11 

Unolassifled  report 

Descriptors:  (•Antimalarials,  nasmodium),  (•nas- 
modium.  Chemothsrapy),  Toxtolty.  Drugs.  Dosage, 
Parasitte  diseases,  Hemosporldla.  Erythrocytes.  Tissues 
(Biology),  Qulnolines.  Sulfadiazine,  Infections.  Turkeys. 

The  paraslto-host  combination  of  Plasmodium  fallax  to 
the  turkey  was  used,  for  the  first  time,  for  the  testiiy  of 
some  standard  antimalarial  dn^  at  two  dosage  tovels. 
No  drug  at  the  Jow  dosage  level  was  effective  against  the 
parasitemia.  Sulfadiazine  signlftoantiy  reduced  the  peak 
parasitemia,  but  the  dosage  used  was  near  the  toxic  tovel 
for  turkeys.   All  drugs  at  the  higher  dosage  level  suppressed 
the  parasitemia  for  varying  lei^iths  of  time.  Pentaquine 
and  isopentaqulne  has  the  greatest  suppressive  power.  A 
oonstotently  reproducible  parasitemia  occurred  by  Inocula- 
tion of  the  erythrocytto  stages  of  P.  faUax  into  the  turkey. 
Exoerythrocytic  stages  were  found  to  the  tissues  of  the 
controls  about  13  days  after  inoculatton  of  the  blood  forms 
with  the  subsequent  death  of  the  host.   Thto  HmA  lag 
appeared  to  be  a  constant  factor  to  the  formation  of  the 
exoerythrocytic  stages.  Three  drugs  during  routine  t«nHn^^ 
namely  pentaqutoe,  t8(q>entaquiDe  and  pamaquine  (all  8- 
sminoqulnoltoes).  appeared  able  to  prevent  or  delay  the 
formatton  of  the  exoerythrocytto  stages.  More  totensive 
drug  treatment  with  sulfadiazine  and  pyrimethamine  abowed 
that  the  latter  was  more  efftetive  to  preventing  the  exoery- 
throcytto stages  from  forming.  To  cure  the  turkey  of  a 
blood-induced  P.  faUax  infectton.  the  exoerythrocytto  stages 
must  be  killed  or  be  prevented  from  forming  inasmuch  as 


S-15 


S-16 


they  Dot  only  constitute  a  reservoir  of  relnfectton  tor  the 
erythrocytes  but  will  eventuaUy  kill  the  host.   (Author) 
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EFFECT  OF  CELL-FREE  AQUEOUS  EXTRACTS  FROM 

NORMAL  AND  IRRADL\TED  SPLEENS  ON  X-RAY 

INDUCED  MORTALITY  IN  MICE. 

Research  rept.,  vol.  12,  p.  25-40, 

by  Frledrlch  EUlnger.   10  Feb  54,  1^ 

Pro].  NM006  012  04  63 

AD  36  251  Unclaaslfled  report 

Descriptors:  (•^een.  Radiation  effects),  (*Radiation 
effects.  Tissue  extracts),  (*Leukemia.  Radiation  effects). 
Whole  body  irradiation.  X-rays,  Lethal  dosage.  Pharma- 
cology, Hemopoietic  system.  Adrenal  cortex.  Radioblology, 
Radiochemistry,  Radiation  damage.  Blood  diseases.  Mice. 

Preparation  of  cell-free  aqueous  extract  from  normal 
and  irradiated  spleens  of  mice  is  described.   Injections  of 
these  extracts  into  mice  in  the  amount  of  0.3  cc.  daily  fbr 
6  days  starting  on  the  day  of  Irradiation  were  performed. 
Exposures  of  mice  of  X-rays  took  place  as  total-body 
IrradiaUon  with  doses  corresponding  to  the  LD  80.  55,  and 
30/14  days  respectively.   The  influence  of  these  spleen 
extracts  on  the  mortality  rates  was  observed  for  28  days. 
It  was  noted  that  extracts  made  from  normal  spleens 
enhanced  the  X-ray  induced  mortality  for  the  first  2  weeks 
at  all  3  dose  levels,  while  the  spleen  extracts  from  mice 
exposed  to  the  LD  30  resulted  in  a  ateUstlcally  significant 
reduction  of  mortality  of  this  X-ray  dose  manifested  after 
the  14th  day  after  irradiation.   Similar  extracts  made  from 
spleens  obtained  from  mice  exposed  to  LD  56  and  Injected 
into  mice  exposed  to  the  same  X-ray  dose  failed  to  show 
this  reducUve  effect.   The  significance  of  these  findings  for 
normal  and  abnormal  leukc^wlesis  and  the  effects  of 
ionizing  radiation  thereupon  is  discussed  and  presented 
dlagramatically.   (Author) 
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EFFECT  OF  SNAIL  MAINTENANCE  TEMPERATURES 
ON  DEVELOPMENT  OF  SCHISTOSOMA  MANSONL 
Research  rept.,  vol.  12,  p.  349-360, 
by  Margaret  Stlrewalt  Linclcome.    17  Aiw  54.  13d 
ProJ.  NM005  048  02  31  -«  -i- 

Unclassified  report 
Descriptors:  (*Schisto8oma,  Lite  cycle).  Temperature, 
Gastropoda.  MoUusca,  Infections,  Larvae.  Trematodes 
Mice.  • 

Certain  phases  of  the  relationships  between  Puerto  Rlcan 
Schistosoma  mansoni  and  its  snail  and  mouse  hosts  have 
been  showi  to  be  influenced  markedly  by  the  temperatures 
at  which  the  exposed  moUuscs  are  maintained.   Mainte- 
nance temperatures  of  23  to  25C.,  26  to  28C..  31  to  33C 
33  to  35C.,  and  36  to  38C.  were  uied.   In  the  snail.  ^" 
rate  of  infections  maturing,  and  possibly  the  daily  cer- 
carial  emergence  as  well,  was  reduced,  the  prepatent 
period  lengthened,  and  the  patent  period  shortened  as 
maintenance  temperatures  were  lowered.   Many  infected 
■nails  cultured  at  23  to  25C.  lost  their  inftettons  en- 
tirely after  several  months.   Furthermore,  the  cercariae 
which  developed  from  qmrocysts  at  this  temperature 
were  low  in  their  InfBCtlvl^  tor  mice.   (Author) 
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TOE  EFFECT  OF  SUBCUTAENEOUS  AND  INTRAVENOUS 
INJECTIONS  OF  ADRENAL  CORTICAL  EXTRACT  ON  THE 
PERIPHERAL  LEUKOCYTE  POPULATION  AND  BODY 
TEMPERATURE  OF  RABBITS. 


Rq>t.  no.  3,  * 

by  Richard  S.  Farr,  Virgil  S.  Lequlro,  Paul  K.  Sohoik. 
and  Charles  H.  Gayhart.   30  Jul  48, 15p 
ProJ.  NM007  039 

Unclassified  report 
Descriptors:  (* Adrenal  cortex.  Leukocytes),  (*LeukocytoB 
Blood  diseases).  (•Tissue  extracte,  Lynq)hocytes),  Body 
temperature.  Blood  counto.  Blood  ceUe,  Eosinophils 
tojectlon  (Medicine),  Temperature,  RabUte. 

The  effect  of  sin^e  subcutaneous  and  Intorvenous  Injec- 
ttons  of  aqueous  adrenal  cortical  extract  (ACE)  on  the 
leukocyte  population  and  body  temperature  of  23  rabUte 
was  studied.   When  ACE  was  given  subcutaneously  at 
elUier  16C.  or  37C.,  it  Induced  a  greater  depression  of 
the  mononuclear  leukocyte  count  than  did  control  solu- 
tions.  In  general,  the  mononuclear  leukopenia  fbllowlnc 
the  subcutaneous  injection  of  ACE,  as  described  by 
Dougherty  and  White  was  confirmed.   However,  Uie 
marked  changes  in  mononuclear  leukocytes  found  to 
occur  in  Uie  control  animals  mlnimlred  Uie  significance 
of  Uie  magnitude  of  the  changes  following  U>e  subcutan- 
eous administration  of  ACE.   When  given  Intravenously, 
the  mononuclear  leukocyte  response  to  ACE  appeared  " 
to  be  dependent  upon  the  temperature  of  the  solution 
when  injected.  At  37C.  The  ACE  failed  to  reduce  the 
mononuclear  leukocyte  count  as  much  as  did  the  oontix>l 
soljrtions.   Atl6C.  U»  ACE  depressed  U>e  mononuclear 
leukocyte  count  more  than  did  the  control  solutions. 
A  heterophUe  leukocytosis  followed  the  Injection  of  ACE 
in  aU  of  the  Intravenous  and  subcutaneous  studies    The 
temperature,  and  the  baaophlle  and  eosinophUe  counte 
apparenUy  were  not  affected  by  the  «n>«i^tt  of  ACE 
given.   (Author) 
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THE  EFFECT  OF  X-IRRADUTION  ON  THE  IMMUNITY 

OF  MOSQUITOES  TO  MALARIAL  INFECTION. 

Research  r^)t.,  vol.  11,  p.  683-692, 

by  Levon  A.  Terzlan.   26  May  53.  14p 

ProJ.  NM005  048  10  01 . 

AD  36  190  Unclassified  report 

Descriptors:  («Aedes.  Radiation  efleote).  (*Radlation 
effecte.  Immunity).  (*PIasmodlum,  Immunity),  Parasitlo 
diseases.  HemosporkUa.  X-rays.  Survival,  Dosage, 
Penicillins.  Sulfadiazine,  Infecttons. 

n  has  been  shown  that  the  mosquito  Aedes  Mgypa,  in 
common  with  other  insecto,  is  extremely  resistant  to 
exposure  to  X-lrradiation  and  may  survive  doses  as 
high  as  40,000  r  for  as  loi«  as  12  days  foUowii^  expo- 
sure.  However,  even  though  X-lrradlation  in  sufficient 
dosage  produces  markedly  deleterious  efltete  on  the 
mosquito.  It  does,  nevertheless,  produce  a  si|^ilflcant 
increase  In  resistance  to  Infection  by  the  malarial 
parasite  Plasmodium  gallinaceum.   Thus,  from  a  2.7 
fold  decrease  in  the  level  of  parasitism  of  mosquitoes 
receiving  a  dose  of  5,000  r,  the  degree  of  resistance 
increased  with  increasing  dosages  of  X-irradlatlon 
until  there  was  a  maximum  6.6  fold  decrease  in  the 
level  of  parasitism  of  the  mosquitoes  nvpoood  to 
30,000  r  as  compared  to  the  normal  control  animals. 
Finally,  it  has  been  shown  that  penicillin,  and  sufa- 
diazlne.  when  administered  to  X-irradiated  moequitoee 
in  adetfiate  ooncentrattons  prior  to  Infection,  are 
capable  of  reversing  the  effecte  on  host  immunity  pro- 
duced by  ejqwsure  to  X-lrradiatk»  and  reestabUshii« 
what  would  appear  to  be  a  normal  boet-paroite 
relation.   (Author) 
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EFFECT  OF  X-IRRAOL\TION  ON  WEIGHT  AND  CON- 
TENTS OP  THE  RAT  STOMACH.  SMALL  INTESTINE 
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AMD  CECUM-COLON. 

Research  rept..  vol.  11,  p.  99-106. 

by  Robert  A.  Conard.    19  Jan  68^  1^ 

ProJ.  NM006  012  04  58 

AD  12  326 


Unclassified  r^iort 

Descriptors:  (*Radlatfon  effete,  Oaatiolntestlnal 
■yetem),  (•Gastrointestinal  system,  Radlatton  effecte), 
Whole  body  irradiation.  Bodypveigtat,  Stomach,  btestlnee. 
Rate.  I 

The  effect  of  600  r  whole  body  Irradiation  on  organ  weigfate 
and  welghte  of  the  contente  of  the  ktomach,  small  intestine 
and  cecum-colon  of  the  rat  was  studied.   All  three  oom- 
ponente  showed  loss  of  weight  during  the  first  three  to 
four  day  post-irradiation  period  which  was  greater  than 
body  weight  loss.   The  stomach,  small  intestine  and  cecum- 
oolon  showed  percentage  weight  losses  of  15.7,  34.4  and 
23.6,  reqwctively.   Organ  welgt<s,  except  for  the  stomach, 
returned  neariy  to  normal  on  the  fourth  and  fifth  day.  The 
signiflcanUy  greater  weight  lose  In  the  small  intestine 
was  beltoved  to  reflect  greater  Mnslttvity  of  this  part  to 
ionizing  radlatton.   It  was  pointed  out  that  these  wel^^t 
changes  were  not  due  to  dehydration  or  edema  of  the  tte- 
■ues  or  to  the  lowered  food  inti^  alone,  but  were  In  a 
large  part  due  to  speoiflc  effects  of  radiation.  The 
stomach  showed  the  greatest  vsrlatton  In  contente  after 
irradiation,  with  a  maiiced  Increase  occurring  during 
the  first  72  hours  which  was  beltoved  to  be  associated 
with  delayed  emptying  of  the  stomach.  During  this  same 
period  tiie  small  intestine  and  oecum-oolon  showed 
sligliay  reduced  contente  which  became  liquid  and  foul- 
smelling  in  character.   From  the  third  to  fourth  days 
through  the  seventh  day  there  was  a  marked  Increase 
in  contente  in  all  parte  above  the  control  range  with  a 
change  to  the  normal  seml-solUI  sUte.   It  was  believed 
that  tills  change  was  the  reflection  of  compensatory 
Increased  food  consumptton  associated  with  Improved 
gastro-lntostlnal  function.  (Autfapr) 
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THE  EFFECTS  OF  AGING  AND  THE  MODIFICATIONS 
OF  THESE  EFFECTS,  ON  THE  IMMUNITY  OF  MOSQUI- 
TOES TO  MALARIAL  INFECTI<»i. 
Reseaxoh  rept..  vol.  13,  p.  879-W8, 
by  Levon  A.  Terzlan,  N.  Stahlei^,  and  F.  Irreverre. 
12  Deo  66.  1^ 
Proi.  NM006  048  06  08A  1 . 

1 1        Unclassified  report 

Descriptors:  (* Aging  (Physiolqgy),  Immunity).  (•Aedes. 
Hemoqwrldia).  (•Plasmodium,  Immimlty),  Infections, 
Adulte.  Parasitic  diseases.  Blood  plasma.  Blood  cells, 
Hemo^obln,  Nitrogen,  Ttesuea  (Biology),  Hemolysis. 

In  further  studtes  designed  to  g<la  additfonal  insight  Into 
the  mechanisms  thst  determine  Innate  or  natural  Immun- 
ity, it  has  been  shown  that  the  oktor  the  mosquito  Aedes 
aagyptt  grows  the  more  restetadt  it  beoomes  to  Infection 
with  the  malarial  parasite  Plaaoiodlum  gallinaceum. 
Consequentty,  Uie  levels  of  parasitism  In  groqis  of  aging 
moequitoos  3  to  4  weeks  old,  were  progressively  and 
slgnlfloantty  lower  than  In  young;  control  groups.  In 
addition,  K  has  been  shown  that  tglng  mosquitoes 
given  a  normal  blood  meal  prtor  tothe  infective  feed 
became  again  as  susceptible  as  aewly  emerged  adulte. 
Oa  the  other  hand,  i^lng  mosquitoes  fed  on  solutions 
of  chick  or  human  plasma,  hemoglobin,  lysed  red 
cells,  or  plsama  and  lysed  red  oells  combined,  de- 
veloped an  over  greater  degree  Ot  resistance  to  In- 
fectton  than  that  which  restate  as  oonsequence  of  ad- 
vanced age.   These  facte,  and  tb#  fact  that  chaises  in 
tissue  nitrogen  levels  of  agiiy  nosquitoes  bore  no 
dsmonstrable  relation  chains  in  the  Innate  immmlty 
of  such  mos<;pdtoes,  suggest  that  host  immunity  to  in- 


fsctlon  dc^iends  upon  speoiflc  {Aysfologleal  factors 
which  function  apparentty  In  tow  concentration,  rather 
than  «9on  gross  quantitative  chains  in  the  nitrogen 
levels  of  tee  host  animaL   Finally,  from  the  observed 
differences  in  effect  on  host  immunity  between  whole 
blood  and  separated  blood  elemento  it  appears  not 
unreasonable  to  assume  that  there  le  present  some 
labile  component  in  whole  blood,  most  probably  asso- 
ciated with  intact  cells,  which  undergoes  considerable 
qualitative  change  when  cells  are  lysed  or  the  blood 
elemente  are  mechanically  separated.   (Author) 


PB-160  238  Dlv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Medical  Research  Inst.,  Bethesda.  Md. 

EFFECTS  OF  ALTERED  ACID-BASE  BALANCE  ON 

ADRENOCORTICAL  FUNCTION  IN  ANESTHETIZED 

DOGS. 

Research  rept.,  vol.  14,  p.  609-618, 

by  John  B.  Richards.   27  Aug  56,  1^^ 

ProJ.  NM007  081  22  14 

Unclassified  report 

Descriptors:  (•Acid-base  equUlbrium,  Adrenal  cortex), 
(•Adrenal  cortex.  Acid-base  equilibrium).  Hydro- 
chloric acid.  Sodium  compounds.  Carbonates,  pH, 
Carbon  dioxide.  Pituitary  gland.  Stimulation,  Anesthe- 
sia. Parenteral  infusions.  Dogs. 

The  effecte  of  altered  acid-base  balance,  induced  by  the 
intravenous  infUston  of  either  hydrochloric  acid  or 
sodium  bicarbonate,  on  adrenocortical  functtcm  in  anes- 
thetized dogs  was  studied.   The  secretory  activity  of  the 
adrenal  cortex  was  determined  by  measuring  17- 
hydroxycorticosterolds  in  adren<a  venous  blood. 
Adrenocortical  stimulation  occurred  in  dogs  with  a  pro- 
found decrease  in  arterial  pH  and  btoarbonate  concentra- 
tion in  the  presence  of  a  normal  arterial  C02  tension 
(acid  Infiistons)  and  in  dogs  with  Increaeed  arterial 
C02  tenston  and  bicarbonate  concentration  in  the 
presence  of  a  normal  arterial  pH  (bicarbonate  infusions). 
S  te  concluded  that  concomitant  alterattons  in  botii 
arterial  pH  and  C02  tension  are  not  required  to 
initiate  an  adrenocortical  response,  and  it  is  si^gested 
that  a  sultaUe  change  In  either  of  these  factors  may 
act  as  a  pltultary-adrenocorttoal  stimulus.   (Author) 
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EFFECTS  OF  INTRA-ARTERIAL  ADMDnSTRATKW  OF 

NTFROOEN  NUSTARD. 

Research  rept., 

by  J.  R.  Barberio,  C.  T.  Klopp,  W.  W.  Ayres,  and 

H.  A.  Gross.  10  Sep  51,  50p 

ProJ.  NMOOO  018  08  01 

Uaolasslfied  report 

Descr^itors:  (*Canoeri  Nitrogen  mustards),  (mitrogen 
mustards.  Pathology),  Dosage,  Injection  (Medicine), 
Survival,  Blood  vessels.  Neoplasms,  Hematology,  Tis- 
sues (Btology),  Cannulatton,  Dbgs,  Humans. 

A  methsd  for  regional  intra-arterlal  troatment  of  pelvic 
structures  of  dog  and  man  is  described.  The  survival 
time  of  dogs  given  intra-arterial  HS»  was  Inversely  pro- 
portional to  the  size  of  the  daily  dose  administered.  The 
survival  time  of  dogs  given  divided  doses  of  intra- 
arterial HN2  was  Increased  over  dogs  given  the  same 
amount  in  a  single  dally  injection.   Ligation  of  the  in- 
ferior vena  cava  resulted  in  increased  survival  time  in 
dogs  given  intra-arterial  HN2.  The  pathological  changes 
after  intra-arterial  HN2  are  described.  The  pattnlogi- 
cal  changes  after  intra-arterial  HN2  were  simflar  to 
Uiose  of  Irradiation,  but  the  action  of  HN2  appeared  to 
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be  more  rapid  and  less  sustained  than  that  of  Irradla- 
tkMU  The  cause  of  death  In  most  of  the  dogs  after 
intra-arteilal  administration  of  HN2  oould  not  be  ex- 
plained.  In  a  few  of  the  dogs,  death  was  attributed  to 
septicemia  with  numerous  embolic  bacterial  abscesses. 
Tte  cause  of  death  in  tlie  HN2  dogs  could  not  be  deter- 
mined, but  was  not  associated  with  a  hemorrhagic 
diathesis.   The  pathological  changes  in  adenocarcinoma 
of  tile  rectum  after  Intra-arterial  HN2  were  similar  to 
those  occurring  in  the  rectum  of  dogs  given  HN2  Intra- 
arterlally.   Intra-arterlal  HNS  resulted  in  regression 
but  not  eradication  of  adenocarcinoma  of  tlie  rectum  in 
each  of  two  patients.   (Autiur) 
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EFFECTS  OF  IONIZING  RADIATION  ON  ORAL 

STRUCTURES.  L  PILOT  STUDIES  ON  DENTAL  CARIES 

IN  THE  WHITE  RAT. 

Besearch  rept. 

bgr  C.  A.  Schlack  and  Frledrich  EUinger.    19  Mar  51. 

lOp 

Prol.  NM0O«  012  04  36 

Unclassified  report 

Descriptors:  («Radlatlon  effects.  Teeth).  (•Teeth. 
Radiation  effects).  Mouth,  Diseases,  Diet.  Whole  body 
Irradiation.  Body  weight,  X-rays,  Rats. 

A  pilot  st«dy  involving  carious  susceptible  rats  of  the 
Naval  Medical  Research  Institute  strain  kept  on  a  carl- 
ogenic  and  Purina  Laboratory  Cbow  dietary  regimen  and 
esqxMed  at  the  age  of  three  weeks  to  200  r  of  X-ray 
(HVL  -  0.75  mm.  Cu.)  given  as  total  body  radiation  in 
slni^  exposure  is  reported.   The  following  results  were 
obtained:   (a)  In  the  groiq)  of  irradiated  animals  kept  on 
the  cariogenlc  dietary  regimen,  a  statistically  significant 
increase  of  dental  carles  incidence  was  fbtmd  as  com- 
pared with  tlae  unirradiated  controls,   (b)  In  the  group 
of  irradiated  animals  kept  on  Purina  Laboratory  Ciiow 
no  such  results  were  obtained,   (c)  The  analysis  of  the 
weight  curves  Indicated  a  lesser  gain  of  body  weight  of 
the  Irradiated  animals  irrespective  of  the  dietary 
regimen.   (Author) 
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THE  EFFECTS  OF  LARVAL  POPULATION  DENSITY 

ON  SOME  LABORATORY  CHARACTERISTICS  OF 

ANOPHELES  QUADRIMACULATUS,  SAY. 

Rept.no.  1, 

by  Levon  A.  Terzlan  and  Nathan  Stabler.   10  Dec  48.  23d 

PpoJ.  NM005  019 

Unolasslfled  report 

Descriptors:  (•Anopheles,  Population),  (*Stress 
(Physiology),  Anopheles),  Larvae,  Adults,  Body  weigbt 
Bites  and  stings.  Behavior,  Blood,  Males.  Females, 
Disease  vectors.  Morphology  (Biology).  ViabUlty. 
Reproduction  (Physiology). 

Population  stresses  durli«  the  larval  development  of 
Anopheles  quadrimnculatus  produce  characteristic 
effects  on  ths  resulting  piq>ae  and  adults.   Thus,  pupae 
from  underpopulated  colonies  are  more  uniform,  heavier 
jnd  more  viable  than  pupae  from  overpopulated  colonies, 
while  the  adults  usually  have  a  higher  biting  rate  and 
are  oonslstantly  more  constant  in  ttielr  reactions  to  a 
blood  meal  than  the  adults  from  overpc^ulated  colonies. 
The  study  indicates  Airther  that  the  biting  rate  of  adults 
from  overcrowded  colonies  is  related  to  the  rate  of 
pivation,  the  peak  of  biting  coinciding  with  the  peak  of 
Pftatlon,  and  that  pupal  and  adult  mortality  is  increased 
as  the  larval  developmental  period  is  lengthened. 


Finally,  i(  has  been  shown  that  the  ratio  of  males  to 
tenudes  wlttUn  a  given  adult  population  Is  a  factor  la 
determining  the  biting  rate  of  the  females,  the  Utli^ 
rate  increasing  as  the  ratio  of  males  to  ftanales  Is 
Increased.   (Author) 
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AN  EFFICIENT  METHOD  FOR  EXPOSURE  OF  MICE      » 

TO  CERCARIAE  OF  SCHISTOSOMA  MANSONL 

Research  rept.  " 

by  Louis  OUver  and  M.  A.  Stlrewalt.   15  At«  51, 12p 

Prol.  NM005  048  02  26 

Unclassified  report 

Descriptors:  (*Sciilstosoma.  Infections),  (*Mlce. 
Schistosoma),  Larvae.  Trematodes,  Worms.  Exposure. 

A  method  of  exposing  mice  to  the  cercariae  of 
Sclilstosoma  mansoni  has  been  developed  wiiioh  elimi- 
nates some  of  tbe  undesirable  features  of  other  proce- 
dures, produces  generally  heavier  infections,  and  per- 
mits collection  of  data  not  available  wiiea  other  expo- 
sure techniques  are  used.   (Author) 
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Unolasslfled  report 

Descriptors;  (*Muscle  proteins.  Elasticity),  (•Chemi- 
cal bonds.  Muscle  proteins).  Electron  microscopy. 
Hjrdrogen.  Electrostatics,  Muscles,  Thsrmal  properties. 
Peptides,  Infrared  spectroscopy. 

Electron  microscope  studies  of  mixtures  of  actomyosin 
and  substances  capable  of  H-bondlng  to  various  extents, 
■showed  that  the  ability  of  a  substance  to  H-bond  roi^y 
paralleled  its  ability  to  reduce  tte  cross-llnlced  cliano- 
ter  of  an  actomyosin  gel.   Likewise,  H-bondlng  atiillty 
ran  parallel  to  the  abUity  to  dissolve  actomyosin  threads. 
B  was  inferred  that  the  H-bond,  alciw  with  electrostatic 
links,  plays  an  inqnrtant  role  in  cross-bondli^  actomyo- 
sin.  Tension  as  a  function  of  temperature  was  measured 
at  various  extensions  for  two  types  of  actomyosin 
threads:  threads  which  had  never  been  allowed  to  dry 
(native),  and  threads  which  had  been  dried  under  stretch 
(vulcanized  presumably  by  H-boodlng).   Analysla  Blx>wed 
that  in  native  threads  the  positive  tension  was  entirely 
eotropic,  and  the  enthalpy  made  a  negative  oootrlbutloo, 
best  explained  as  due  to  the  repulsion  of  charges  of 
like  si^i  fixed  along  tbe  linear  elements.   In  vulcanized 
threads  tlie  positive  tension  was  all  enthalpic,  and  the 
entropy  made  a  negative  contribution,  attributable  to  a 
seml-orystalllnlty  in  the  vulcanized  state. 
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STUDIES  ON  THE  LARVAL  DEVELOPMENT  OF 

NEOPANOPE  TEXANA  SAYI  (SMITH)  AND  OTHER 

CKABS  OF  THE  PAlflLY  XXNTHIDAE  (BRACHYURA), 

by  N.  a.  Chamberlain.   Jan  61,   »to  CBI-TR-23. 
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beaorlpiors:  (*Cniatao6a.  Oroyth) 
Crustacea),  Embryos,  Eggs. 
Diet,  Morphology  (Biology) 


Alfi 


.  (•Larvae. 
;ae.  Inhibition.  Food, 


Neopanope  texana  sayl.  Hexapantpeus  aagostlfroos,  and 
Pilumlnus  sayl  have  been  reared  In  Isolation  from  eggs 
through  the  first  crab  stage  with  about  80%  survival. 
These  species  hatched  in  the  laboratory  as  first  zoeae 
and  underwent  three  more  soeal  stages  and  one  mega- 
lopal  stage  before  metamorphosis  to  tlie  first  crab 
stage.   The  duration  of  the  larval  stages  was  twice  as 
long  when  the  zoeae  were  fed  Artemia  nauplll  plus 
slgae,  as  when  fed  Artemia  alone.   Larvae  did  not  sur- 
viv*  whan  led  algae  alone  but  lived  longer  than  those  not 
fed  at  alL  The  mechanism  of  this  inhibition  of  develc^)- 
ment  by  algae  is  unknown.  A  moiphologlcal  description 
of  the  larvae  of  Neopanope  texana  sayl  is  given.  While 
no  variation  In  the  number  of  latral  stages  was  found, 
variations  in  the  zoeae  at  eaoh  stige  are  described. 
Some  of  these  variable  characters  are  those  frequently 
used  In  oomparative  work  on  ao^^.  (Auttaoi) 
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Blonlc  Instruments,  toe.,  Bala-Q^wyd,  Pa. 

THE  MODEL  G-6  OBSTACLE  DETECTOR. 

Rept.  for  July  1961-JUn  63.  1 1 

Deo  63,  181p  1 1 

Contract  V1005P  9217  Unclassified  report 

Descriptors;  (•Prostbstlcs,  Detactors),  (*Detector8, 
Prosthetics),  (*Bllndness,  Proattetics),  Optical  equip- 
ment. Lenses.  Light  pulses.  T.ig^Hng  equipment, 
Pbotoelaotrlo  cells  (Semloondiytor),  Scanning. 
Circuits,  Wiring  diagrams,  Anplifiers,  Noise,  Tests, 
Design,  Manufacturing  methods. 

The  report  covers  the  design  snd  the  maaufaoture  of  the 
G-5  model  of  the  Veterans  Administration  Obstacle 
Detector  for  use  of  the  blind.  (>yathor) 
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ALTERATIONS  OF  CENTRAL  NBRVOUS  SYSTEM 

FUNCTION  BY  FOCUSED  ULTRASOUND. 

Progress  rept., 

by  H.  T.  BaUantlne,  Jr.,  and  E.  ^eU.   16  Apr  57,  22p 

Contract  AF18  603  13 

AFOSR  TN57  261;  AD  132  352 

Unclassified  report 

Descriptors:  (•Central  nervous  system.  Ultrasonic 
radiation),  (•Radiation 'damage,  Central  nervous  sys- 
tem). Radiological  dosage,  Nome  fibers.  Nerve  Im- 
pulses, Nervous  system,  Phystology,  Vision,  Brain, 
Radiation  effects.  Spinal  cord,  Surgical  techniques, 
Kleotroeooephalography,  Cats,  i 

It  has  been  reported  thst  the  lateral  geniculate  body  Is 
more  refractory  to  the  damaging  effect  of  ultrasound  than 
structures  which  immediately  surround  it.  Reoent  ex- 
P^rtnrMMrfM  have  shown,  however,  that  with  lenses  of 
larger  numerical  aperture  and  wtth  doses  of  high  inten- 
sity and  short  duration  It  is  possttde  to  place  lesions 
ccosistently  in  the  fiber  tracts  immediately  s\4>erior  or 
inferior  to  the  lateral  geniculate  body  as  well  as  in  the 
superior  or  inferior  third  of  the  lateral  geniculate  body 
Itself.  The  effects  of  such  lesions  on  functional  actlv- 
Ity  of  the  visual  cortex  of  oats  ate  being  studied 
ourrsBtty. 
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Naval  Medical  Research  Inst.,  Bethesda,  Md. 

THE  EFFECTS  OF  EMBALMING  ON  THE  COMPRES- 


SIVE STRENGTH  OF  A  FEW  SPECIMENS  OF  COMPACT 

HUMAN  BONE, 

by  Paul  Calabrisl  and  Frank  C.  Smith.   26  Feb  61,  1^ 

Pro].  NMOOO  018  07  02 

NMRIMR61  a 

Unclassified  report 

Prepared  in  cooperation  with  National  Bureau  ot 
Standards,  Washington,  D.  C. 

Descriptors;  (•Bone.  Compressive  properties).  Legs, 
Preservation,  Alcohols,  Formaldehyde,  Amputation 
stumps.  Pathology. 

Conqiresslve  tests  were  made  on  seven  pairs  of  speci- 
mens, each  machined  from  the  middle  third  of  each  of 
seven  buman  femurs  and  tlbias.   One  specimen  in  each 
pair  was  tested  shortly  after  dissection  of  the  bones  and 
the  remaining  seven  qpecimens  were  tested  after  em- 
tfimtng  In  equal  volumes  of  95  per  cent  alcohol,  10 
per  cent  formalin  and  chemically  pure  glycerine  for  a 
period  of  about  seven  weeks.  The  tests  showed  that 
such  ^'"Ni'"'*"g  reduced  the  compressive  strength  of 
tba  bone  about  13  per  cent.   The  results  of  compressive 
tests  made  on  seven  very  small  cylindrical  specimens 
machined  from  the  cortex  of  the  middle  third  of  the 
shaft  of  a  human  tibia  indicated  that  such  small  speci- 
mens might  be  useful  in  the  determination  of  bone 
strength.  These  tests  are  described  in  the  appendix  to 
this  report.   (Author) 
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INJURY  TO  LIVING  CELLS  IN  STANDING  SOUND 

WAVES. 

Research  rept., 

by  D.  E.  Goldman  and  W.  W.  Lepesohkln.   10  Dec  51,  Mp 

ProJ.  NM004  005  03  05 

Unclassified  report 

Descriptors:  (•Cells  (Biology),  Ultrasonic  radiation). 
(•Ultrasonic  radiation.  Cells  (Biology)),  Sound,  Standing 
wave  ratios,  Viability,  Tissues  (Biology),  Eryttirocytes, 
Yeasts,  Algoe,  Shock  waves.  Cavitation. 

Cells  of  ^Irogyra,  Elodea.  yeast  and  red  blood  o^s 
have  been  eiqposed  to  different  parts  of  a  standing  wave 
sound  field  at  frequencies  of  400,  700  and  1000  kilocy- 
cles in  an  aqueous  medium.  Ejqieriments  have  been 
carried  out  in  gassy  water,  degassed  water,  and  in  agar 
gel  as  well  as  under  reduced  and  increased  hydrostatic 
pressure.   Heating  of  the  cells  by  sound  at>sorptlon  in 
the  medium  was  avoided.  The  results  showed  rapid 
Injury  when  cavitation  was  present.   If  cavitation  was 
prevented  injury  occurred  slowly  and  only  at  pressure 
nodes.   Possible  mechanisms  for  mechanical  injury 
are  discussed.   (Author) 
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A  compilation  of  papers  presented  July  29.  30.  and  31. 
1963.  Palo  Alto,  Calf,  under  the  co-spcosorsh^  of  the 
U.  S.  Navy  Special  ProJeoU  Office  and  Lockheed  Missiles 
and  Space  Co. 

Descriptors;  (•SynqxMla.  Closed  ecological  systems), 
(•Closed  ecological  systems,  Toxicitjr),  Bi<dogical 
contamination.  Nuclear  powered  vessiels.  Submarines, 
Space  environmental  conditions.  Toxic  tolerance. 


S-20 


Ifloroorganlsms.  Pharmacology.  Thresholds  (Physi- 
ology)! ^acecraft  cabins.  Manned,  Spectroscopy. 
Carbon  dioxide.  Oxygen,  %>ace  biology.  ^>ace  medi- 
cine. Nutrition.  Astronauts,  Life  support.  Control 
systems.  Optical  instruments.  Laboratory  equipment. 
Laboratory  animals.  Models  (Simulations). 

This  symposium  considered  all  of  the  essential  concepts 
involved  in  toxicity,  contamination,  and  air  pollution 
(atmosphere)  In  the  closed  ecological  system;  although 
it  covered  the  total  contamination  problem.  It  was 
limited  In  the  sense  that  it  was  concerned  only  with  those 
problems  related  to  the  closed  system.    Furthermore, 
these  concepts  and  problems  are'  interrelated;  they  are 
of  concern  not  only  to  human  beings  but  also  to  the  non- 
fauman  elements  -  equipment,  machinery  and  other 
material  environments.   Thus,  a  broader  scope  of  these 
fields  is  covered  than  might  Initially  be  surmised,  and 
the  entire  spectrum  attains  vital  importance,  since  in 
closed  ecological  systems  such  knoirfedge  of  inter  re- 
lationships and  manifestations  is  Indeed  necessary  for 
msnnnd  penetrations  of  outer  space. 
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Unclassified  report 

Descriptors:  (^Thermal  radiation,  SUn),  (•Radiation 
effects.  Animals).  Bums,  Phospholipids,  Ear,  Tem- 
peratore.  Time,  Radiological  dossge.  Whole  body  irra- 
diattoD,  Survival.  Body  weight.  Blood  counts.  Blood 
analysis.  Pathology.  Erythrocytes.  Liver.  Spleen, 
Kidneys.  Blood  coagulation.  Amino  acids.  Nitrogen. 
Biochemistry. 

The  local  action  of  radiant  thermal  energy  on  animal 
skin  was  studied.   The  combined  effects  of  ionizing 
radiation  and  thermal  injury  on  animals  was  also 
studied  to  provide  a  better  basis  for  the  evaluation  of 
such  combinaUons  of  Injuries,  and  to  utUize  this  infor- 
mation in  providing  means  for  casualty  estimation. 


tiveness  of  contractors  in  meeting  their  contractual  com- 
mitments under  contracts  for  advanced  development, 
engineering  development  and  operational-systems  devel- 
opment.  The  existence  of  this  procedure  will  Increase 
the  Importance  to  the  contractor  of  satisfying  his  agree- 
ments in  regard  to  cost,  schedule  and  technical 
performance. 
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COMPASSES,  ODOGRAPHS.  COMBAT  ACOUSTICS. 

AND  SONIC  DECEPTION. 

Summary  technical  rept.,  vol.  2. 
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Contract  OEMsrll31 
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UnolaBslftod  report 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  avallaUe  oooy. 
see  also  PB-166  232. 

Descrtptors:  (^Con^asses.  Navigation).  (•Combat 
noise.  Acoustics).  (*Deceptlon.  Sound).  Fuses 
(Ordnance).  Oximeters.  Fuel  gages.  Marine  engines. 
Sound  transmission.  Attenuation.  Oeafiiess.  Explosions. 
Simulation.  Loudspeakers,  Sound  signals. 

The  volume  is  divided  into  two  parts.   Part  I  contains  six 
chapters  dealing  with  various  general  types  of  instru:- 
noents  for  combat  use.   The  instrumentation  described 
in  these  chapters  differs  from  that  in  Volume  4  in  that 
the  latter  volume  describes  instruments  of  a  laboratory 
or  training  nature.    The  seven  chapters  comprising 
Part  n  of  this  volume  deal  with  oombat  acoustics, 
sonic  deception  and  simulation.   Althoi^  the  subject 
matter  of  the  Individual  chapters  varies  somewhat, 
the  underlying  problems,  theory,  and  techniques  en- 
countered throughout  are  similar. 


18.  Military  Sciences  and  Operations 
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Assistant  Secretary  of  Defense  (bistallatlons  and 
Logistics).  Washii^ton,  D.  C. 
DEPARTMENT  OF  DEFENSE  GUIDE  TO  THE 
EVALUATION  OF  THE  PERFORMANCE  OF  MAJOR 
DEVELOPMENT  CONTRACTORS, 
26  Jul64.  60p 

Ubolasslfled  report 

LegiMUty  of  this  document  is  in  part  unsatisfactory. 
Reprodnctloo  has  been  made  from  best  available  copy. 

Descrtptors:  (*DepaitzDent  of  Defense,  Researoh  pro- 
gram admlnlstratloa).  Handbooks,  Reports.  Costs. 
Standards.  Scheduling.  Management  ei«lneerii^ 

The  purpose  of  the  Defense  Program  of  Contractor 
Peiformanoe  Evaluation  is  to  provide  an  orderly  and 
UBlionn  m^hod  of  determining  and  recording  the  effeo- 


20.  Nuclear  Physics  and 
Nuclear  Chemistry 
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Michigan  Univ.,  Ann  Arbor.  CoU.  of  Lltersture. 
Science,  and  the  Arts. 

PION-PROTON  ELASTIC  SCATTERING  FROM  3  OeV/c 

TO  5  GeV/c. 

Technical  rept.  no.  10, 

by  M.  L.  Perl,  L.  W.  Jones,  sad  C.  C.  Tli«.  Jbn  63. 

96p   ORA-03106-10-T 

Contract  Nonrl224  23.  Proj.  03106 

Unclassified  report 

Desor^itors:  (*Plons.  Elastic  scattering),  (*Proton 
scattering,  Plons),  Proton  cross  secUons,  Potential 
scattering.  Momentum,  Radiation  measurement 
systems. 

Results  of  a  spark  chamber  experlBtent  on  elastic  scat- 
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tering  ol  plons  on  protons  are  presented  and  analyzed. 
The  processes  studied  were  positive  plon-proton  scat- 
tering at  2.92  GeV/c,  and  negative  pion-proton  scatter- 
ing at  3.15,  4.13,  and  4.95  OeV/o.   The  data  are  fit  to  an 
exponential  function  of  the  four-momentum  transfer,  t. 
in  several  different  ways  in  attempts  to  explore  sys- 
tematic energy  and  angular  dependences.   The  results 
are  compared  with  proton-protos  scattering  data  over 
the  same  energy  range  and  substantial  differences 
between  the  two  processes  are  evident.   (Author) 
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OTS  Prices:  HC  $2.00/MF  $0.5C 

Naval  Medical  Researoh  Inst..  Bieithesda.  Md. 
OUTPUT  CHARACTERISTICS  OP  A  COMMERCIAL 
X-RAY  GENERATOR  AT  2000  K.  V.  P., 
by  F.  W.  Chambers.  Jr..  J.  E.  Morgan,  and 
J.  T.  Istock.    7  Dec  49.  30p 
Proj.  NM006  012  08  26 

Unclassified  report 

Descriptore:  (*X-ray  tubes.  Performance  (Engineering)), 
(•Gamma  emission.  Medical  equipment).  X-rays,  Beams 
(Electromagnetic),  totensity.  Qtemetric  forms.  Absorp- 
tion. Penetration,  Dose  rate,  Rsdiobiology. 

A  quantitative  survey  of  X-ray  eteisslon  pattens  from  a 
conuneroial  2000  K.VJ>.  generator  is  presented,  with 
particular  attention  toward  applicablli^  in  medical  re- 
searoh.  The  following  characteristics  are  iadivldually 
evaluated:   Transmitted  beam. -Adequately  filtered 
through  tungsten  and  copper  of  anode;  limited  by  lead 
staitters  tp  approximately  17  degrees,  useful  solid  ang^e. 
Half  value  lajrer  of  7.46  mm.   Pb  corresponds  to  0.83  mev. 
gamma  radiation.   Maximum  central  Intensity  of  36.3 
r/minute  In  air  at  200  cm.  F.S.D.  falls  to  31.0  r/mlnute 
on  periphery  of  60  cm.  diameter  field.   Uniformly  ir- 
radiated area  has  proved  too  reibicted  for  large  scale 
experiments.   Radial  beam.-  Relatively  low  Inherent 
filtration:  ample  exposure  area  available  due  to  360  de- 
grees clroular  symmetry.   Half  value  layer  of  4.3  mm. 
Pb  corresponds  to  0.53  mev.  gamma  equivalent.   A 
cylindrical  field  of  200  cnu  radius,  concentric  with  the 
vertical  tube  axis,  shows  maximum  Intensity  of  approx- 
imately 16  r/mlnute  in  air  between  elevations  30  cm. 
snd  40  cm.  above  anode  level.    Extreme  variation  is 
±  8.5%  of  mean  value  between  10  om.  and  70  cm.  and 
progressively  decreases  to  ±  l.en  between  24  cm.  and 
51  cm.   Uniformity  of  background  scatter  within  work- 
ing area  permits  a  simple  correction  constant  for 
accurate  inverse  square  extrapolation  from  the  inten- 
sity/distance curve.   Tissue  equivalent  dose  measure- 
oaents  show  115%  free  air  Intensity  at  incident  surface 
of  a  36  cm.  cubical  masonite  phantom;  100%  at  6.6  cm. 
dqAh.  and  50%  at  17.5  cm.  depth,   (Author) 
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Naval  Medical  Researoh  Inst..  Bsttesda.  Md. 
A  DIRECT  READING  RATE  METBR  FOR  HIGH 
INTENSITY  PENETRATING  HALATION. 
Researoh  rept..  vol.  10.  p.  483-5(M. 


by  J.  E.  Morgan.  F.  W.  Chamber^, 
and  J.  T.  Istock.   27  Oct  62.  28p 
Proj.  NM006  012  04  67 


Jr.,  D.  T.  O'Connor, 


Unclassified  report 


Descriptors:  (•Dosimeters.  X-ii^).  (•Ganuna  emis- 
sion. Medical  equipment),  (•Radiological  dosage. 
Radiation  measurement  systems).  Health  physics 
Instrumentation,  Clro«iits,  lonizaUon  chambers. 
Galvanometers,  Coaxial  cables.  Calibration,  Eleo- 
tromsters.  Radioblology. 

|l  -. 

bhereot  tsofanloal  difOoultles  in  ttc  measurement  of 


X-ray  intensities  from  100  to  6,000  r/mlnute.  at  excitlag 
potentials  between  400  and  2,000  K.V.P.,  have  been 
investigated.    Extending  the  ranges  of  conventional  con- 
denser-electrometer dose  metere  by  use  of  absorbing 
media  not  only  Increases  energy  dependence,  but  is  also 
found  to  cause  an  apparent  dlqdacement  in  effective 
geometrical  locatioo  of  the  ionization  chamber.  250  r. 
1.000  r  and  2.500  r  condenser  chambers  have  proved 
susc^tlbie  to  serious  errora  from  dielectric  leakage, 
which  increase  rapidly  with  chamber  range  above 
100  r  and  with  radiation  wiergy  above  300  K.V.P. 
Associated  measurements  of  voltage  saturation  indicate 
that  no  error  from  this  source  need  be  eiqiected  for 
ftill  scale  exposure  times  exceeding  two  seconds.  A 
direct  reading  drouit  has  been  dei^loped  to  combine 
the  known  wavelength  characteristics  of  'air  wall' 
thimble  type  chanbera  with  the  linear  current  response 
of  a  portable  d'Arsonval  galvanometer.   A  25  r 
Vlctoreen  chamber,  remotely  read  through  lengths  up 
to  70  feet  of  polyethylene  coaxial  cable,  shows  linear 
calibration  from  35  to  5.500  r/minute  with  over-all 
reproduclUUty  to  the  order  of  ±  1.5  per  cent   Ioniza- 
tion readings  oorrespofnd.  within  the  accuracy  of  cham- 
ber volume  determination,  to  the  definitive  value  of 
e.s.uycc.  second.   (Author) 
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Laboratoiy  lor  Nuclear  Science,  Mass.  Inst,  of  Tech., 

Cambridge. 

PROCEEDINGS  OF  THE  CONFERENCE  ON  PHOTON 

INTERACTIONS  IN  THE  BeV-ENERGY  RANGE, 

ed.  by  Bernard  T.  Feld.   30  Jan  63,  183p 

Unclassified  rq>ort 

An  International  oonverence.  held  26-30  Jan  63,  Jointly 
qxmsored  by  the  lUPAP.  U.S.  AEC,  NSF.  and  ONR. 

Descriptore:  (•Photons.  Symposia),  Field  theory. 
Quantum  mechanics.  Nuoleons.  Nuclear  reactions. 
Elementry  particles.  Radioactive  decay,  K  mesons, 
Plons.  Protons,  Compton  scattering.  Mesons,  Nuclear 
scattering,  Bremsstrahlung,  Particle  beams. 
Polarization,  Radiation  measurement  systems.  Pair 
production.  Bubble  chambere.  Electron  accelerators. 

bdluded  are  60  papers  and  remarks  in  the  following 
areas:   quantum  electrodynamics  and  electromagnetic 
form  factors;  Regge  poles;  pbotoproduction,  e^qierimen- 
tal;  pbotoproduction,  theory;  new  experimental  ap- 
proaches; new  detection  methods;  experiments  in  pro- 
gress at  CEA. 


22.  Ordnance 


PB-166  261  Dlv.   22,  6,  25,  31 

OTS  Prices:  HC  $6.00/MF  $1.00 

Office  of  Scientific  Researoh  and  Development.  Dlv.  6. 

ACOUSTIC  TORPEDOES. 

Summary  technical  rept.,  vol.  22, 

by  W.  V.  HoustoQ  and  Vernon  M.  Albera.   1946. 

declassified  2  A««  60,  182p  STR-6-22 

Contract  OEMarll31.  Projs.  N094,  N0149 

AD  221  612 

Unclassified  report 

Oescr^iton:  (•Acoustic  torpedoes.  Control  systems), 
(•Torpedoes,  Echo  ranging),  (•Echo  rangli«,  Toipe- 
does).  Homing  torpedoes.  Homing  devices.  Acoustics, 
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Toipedo  Doiae.  Cavitation  noise.  Underwater  sound. 
lAiderwmtsr  equipment.  Electronic  equ^unent,  Wlri^ 
diagrams,  Naral  equipment.  Ordnance. 

Part  I  of  the  retwrt  Is  concerned  with  torpedo  self  noise 
and  its  Influence  on  control  systems.   Part  n  Is  divided 
Into  four  main  parts.   The  first,  which  is  essentially 
introductory,  covers  a  review  of  terminology  In  under- 
water sound,  the  nature  of  the  problem  of  echo-ranging 
torpedo  control  and  a  general  description  of  the  major 
components  Involved  In  all  echo-ranging  control  systems. 
The  second  and  third  cover,  respectively,  the  systems 
developed  for  antisubmarine  and  anti-surfaoe-shlp  serv- 
ice with  a  separate  chi4>ter  devoted  to  each  system. 
The  fourth  division  contains  an  attempt  at  evaluation  of 
the  work  which  has  been  done  up  to  the  time  of  prepara- 
tloo  of  this  report.   In  discussing  each  of  the  systems 
a  general  descr^tion  Is  first  given  with  a  block  diagram 
in  order  to  Indicate  the  general  principles  utilized  in 
the  device.   This  is  followed,  in  all  cases  where  the 
information  is  available,  by  a  detailed  discussion  of 
the  major  components  of  the  system  with  Individual 
circuit  diagrams  of  each  functional  component.   This 
report  is  c<»flned  chiefly  to  the  descriptions  of  the 
electronic  gear  which  is  used  In  the  echo-ranging  tor- 
pedoes since  the  application  has  so  far  been  almost 
entirely  to  existing  torpedoes  which  have  been  ade- 
quately described  elsewtiere.   Only  those  physical 
characteristics  which  determine  the  behavior  of  a 
torpedo  under  echo- ranging  control  are  noted. 


DIFFUSION  OF  POTASSIUM  Qt  A  LIQUID 

METAL  CELL. 

Engineering  Dqyt.  rept., 

Iqr  R.  B.  Wright.   21  Jan  M,  78p  EDR-3814 

Unclassified  r^mrt 

Descriptors:  (•Potassium,  Diffusion),  f*EleotioIytlo 
cells.  Potassium),  Mercury,  Electrodes,  Equations, 
Mathematics,  Mathematical  models.  Boundary  layer. 

The  report  presents  the  results  of  a  study  of  potassium 
diffusion  in  the  electrodes  of  a  liquid  metal  cell  (LMC) 
and  its  effect  on  cell  performance.   (Author) 


PB-166  173  Dlv.    25 

OTS  Prices:  HC  H.OO/MF  $0.50 

Columbia  Univ.,  New  York. 

FLEXURAL  VIBRATIONS  OF  ELASTIC  SANDWICH 

PLATES. 

Technical  rept.  no.  35, 

by  R.  O.  Mindlln.    Aug  59,  13p  CU-4«-59-ONR-266(09)CE 

Contract  Nonr366  09,  ProJ.  NR064   388 

AD  22S  856 

Unclassified  report 

Deacr4>tors:  (*Sandwich  constructioa,  Vlbratloos), 
Elasticity,  Equattons,  Deformation,  Stresses, 
Thiokness.  Isotropism,  Anisotropy. 


23.  Personnel  and  Training 
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Naval  School  of  Aviation  Medicine,  Pensacola,  Fla. 

A  NOTE  as  FACTORS  RELATED  TO  GROUP  STATUS. 

Rqpt.  no.  3, 

by  Paul  D.  Nelson.   26  Jul  57.  lOp 

Proj.  NM16  01  11,  Task  4 

UBclasslfled  report 

Deaorlptors:  (*Qroup  dynamics.  Factor  analysis), 
(*MlUtazy  personnel.  Group  dynamics).  Social 
oonuDunication.  Social  psychology,  Socfometrics. 
Psycbometrics,  Correlatton  techniques. 

An  atten4>t  was  made  to  locate  factors  which  might  be 
related  to  satisfactton  with  one's  own  group  and  prefer- 
ence for  another  group  within  a  military  setting.   When 
the  members  of  a  group  are  high  In  morale  and  talk 
trecpientty  with  other  people,  the  tendency  is  tor  satis- 
factton with  one's  own  group  to  exist.   When  members 
of  a  group  are  low  in  morale  and  talk  with  other  people 
firejwntly,  the  tendency  is  for  such  members  to  express 
in-eference  for  another  group.   The  characteristics  of 
the  members  of  the  group  for  which  stich  preference  is 
caressed  are  the  following:  high  morate.  frequent 
communication  with  other  peopte,  and  high  satisfactioa 
^th  their  own  group.    (Author) 
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Allison  Div.,  General  Motors  Corp..  Indlaniqmlls.  bd. 


28.  Psychology  and  Human 
Engineering 
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Naval  Medtoal  Research  Inst.,  Betbesda.  Md. 

A  NOISE-LEVEL  SURVEY  OF  FLIGHT  OPERATIONS 

ABOARD  THE  USS  CORAL  SEA  (CVB-43). 

Research  rept.,  vol.  10.  p.  355-386. 

by  David  E.  Goldman.  30  Jun  52.  3^ 

ProJ.  NM004  005  03  06 

Unclassified  report 

Descriptors:  (* Airplane  noise.  Aircraft  carriers), 
(♦Auditory  perc^tlon.  Aviation  personnel),  (•Toler- 
ances (PhystoloQr).  J©*  engine  noise),  Deafoess,  Human 
engineering.  After  burners.  Hearing.  Noise. 

A  survey  of  noise  levels  associated  with  aircraft  opera- 
tions and  of  auditory  acuity  of  ship's  personnel  was  car- 
ried out  during  a  recent  refresher  training  cruise 
aboard  the  USS  CORAL  SEA  (CVB-43).    The  date  ob- 
tained, while  neither  con4>tete  nor  of  high  precision, 
definitely  Indtoate  that  the  exposure  of  flight  deck  crew 
personnel  to  existing  noise  conditions  is  very  close  to 
probable  tolerance  limits.   Peak  noise  levels  of  130  to 
135  db  occur  regularly  during  operation  of  F4U-4.  AD-4 
and  F2H-2  airplanes.   Mild  chronic  deafness  is  not  un- 
common although  it  may  exist  only  for  the  duration  of 
the  shipboard  duty.   These  hearii«  defecte  also  affect 
voice  communication  and  contribute  to  Irritation  and 
fatigue.   The  impending  use  of  Jet  engines  equ^^wd  with 
afterburners  is  expected  to  raise  the  peak  noise  levels 
by  up  to  8  db  with  current  engines.   Future,  more  power- 
ful engines  may  be  even  noisier.   This  will  Increase  the 
degree  and  durstlon  of  the  hearing  losses,  the  annoyance 
and  the  interference  with  communication.   Non-auditory. 
mechanical  effecto  on  the  body  may  also  result,  f Author) 
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American  Psychologtoal  AssocisOon.  Inc.,  Washington. 

D.C. 

A  PRELIMINARY  STUDY  OF  INlORMATION  EXCHANGE 

ACTIVITIES  OF  FOREIGN  PSYCHOLOGISTS  AND  A 

COMPARISON  OF  SUCH  ACTrVITIES  WITH  THOSE 

OCCURDJG  IN  THE  UNITED  STATES. 

JUn  64,  46p   APA-PSIEP-10         ' 

Grant  NSF  GN281.  oontinuatton  of  Grant  NSF  G18494 

Unclassified  report 

Oescr^itors:  (•Psychology.  Distributton),  (•Scientifte 
personnel.  Psychology),  United  SUtes,  Europe,  South 
America.  Synqiwsia,  Periodtoals.  Reporta,  Sampling. 

The  studty  was  undertaken  as  a  preliminary  investigation 
of  possible  differences  between  Qie  dissemination  proc- 
esses associated  with  Information  resulting  from  the 
work  of  foreign  and  United  SUtos  psycbologlste.   It  was 
hoped  that  some  data  upon  the  sources  of  Information  on 
wiUoh  foreign  psycbologlste  depended,  upon  the  general 
references  and  abstrsoting  servtaes  wliich  they  utilized, 
and  upon  the  periodtoals  importMt  to  their  work  could 
be  obtained  and  a  comparison  of  foreign  and  United  States 
psyohologtete  with  regard  to  both  the  dissemlnatton  of 
information  and  the  effective  sougnoes  of  information 
might  be  possible. 


30.  Research  and  Research 
Equipment 
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Blectiontos  Research  Lab..  Univ.  of  California. 

Bezteley. 

CM  THE  EQUIVALENCE  OF  DSORETE  SYSTEMS  IN 

TIME-OPTIMAL  CONTROL. 

by  E.  Polak.   17  Nov  61.  39p  IEBh60-41T 

Orsnt  NSF  016966 


Unclassified  report 

Desor^itors:  (•Control  systems,  Optlmlzatton). 
(•Optimization,  Control  systems).  Time.  Computers. 
Modulators.  Control.  Dynamtos.  Pulse  modulatlcn, 
Differaotlal  equattonS.  Sequence*.  Functions,  Set  theory. 
Transformations  (Mathematics),  Mappiiw  (Transforma- 
tions). Convex  sete.  Game  theory.  Linear  systems. 
Nonlinear  systems. 

It  te  shown  in  this  paper  thst  under  a  transformaticn 
wtitoh  maps  ttte  state  spsoe  of  a  system  onto  a  sequence 
spsce  in  a  one-to-one  manner,  time-optimal  discrete 
regulator  systems  with  different  4ynamtos  and  aoodula- 
tors  can  be  brought  to  equivalence  and  that  tills  fact  may 
be  used  to  construct  an  optimal  ocstrol  strategy  for  one 
system  from  the  known  optimal  ocstrol  strategy  of 
anottier  one.   In  particular,  the  optimal  control  strategy 
for  a  pulse-width-nwdulated  discrete  system  with  a 
plant  described  by  an  nth  order  linear  differential 
equation  is  derived  in  this  manner.   (Author) 
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Lookhwert  Missile  and  Space  Co.,  Sunnyvale.  Calif. 
BIBLIOGRAPHY  OF  LMSC  BIBUOORAPHIES. 
Rept.  for  1968-1963. 
Jan  64.  76p   LMSC-6-10-64-2.  SBl-64-7 

Unclassified  report 


Desor^itors:  (•BibUccrsphies,  Sclentlflc  research). 
Metallurgy.  Spacecraft,  Rsdiatton  effecto,  Organto 
chemistry.  Guided  missiles.  Electronics,  Computers, 
Nuclear  phystos,  Electronto  equipment,  lonlzatton. 
Radar.  Astrophysics,  Plasma  phystos.  Optics,  Thermo- 
dynamtos.  Biology,  Sound,  Structures,  Aeronsuttos. 
Rocketo. 

This  publication  is  a  listing  of  all  bibliographies  gen- 
erated by  the  LMSC  Technical  Informatton  Center  during 
the  period  1968  -  1963.    Entries  are  arranged  alpha- 
numerically  by  rq;»rt  coding.  Subject  and  personsl 
author  indexes  are  included. 
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RCA  Defense  Electronto  Producto,  Camden,  N.  J. 
PROJECT  LIGHTNING.   VOLUME  VI:   LOGIC,  INPUT- 
OUTPUT,  AND  INSTRUMENTATION, 
Final  research  rept.,  vol.  6,  phase  1,  1  Jul  67-31  Dec  68. 
31  Dec  58.  182p 
Contract  NOber72717 
AD  227  835 

Unclassified  report 

See  also  PB-165  036 

Descriptors:  (•Data  processing  systems  Computers), 
(•Input-output  devtoes.  Clrcuite),  (•Computer  logte. 
Gates  (Clrcuite)).  Programmii^  (Computers).  Oscil- 
loscopes, Modules  (Electronic),  Transmission  lines. 
Traveling-wave  tubes.  Printing,  Pulse  amplifiers, 
Instrutnentatton. 

Contente:  Serial  addition  with  carry  delay  greater  than 
pulse  period:  Feasibility  of  serial-parallel  addition  with 
delays  greater  than  pulse  period;  Seriai^arallel  addi- 
tion for  lightning,  using  dual  arithmetto;  Counters  usii^ 
mlllimicroseoond  logto  modules;  Logical  design  and 
programming  techniques  for  time  lag  compensation; 
Biphase  Icgto;  Biphase  logto  and  majority/minority 
g^s;  Logto  gates  with  natural  binary  output;  The  ex- 
pected error-free  interval  of  operatton  of  a  computer 
is  limited  by  thermal  noise  voltage;  Transmission  lines 
for  pulse  storage;  Pulse  response  of  coupling  networks; 
Mastic  heads  for  high  density  recording;  A  note  on 
high  speed  printing  devices;  Fast  rise  time  plug-in 
unit  for  Tektronix  osciIlosc(q)es:  D-C  pulse  anqillfier 
using  traveling  wave  tube;  Pulse  Indtoator;  Fast  ran- 
dom number  generator. 


31.  Ships  and  Marine  Equipment 


PB-166  100  Div.   31.  33 

OTS  Prices:  HC  $3.00/MF  $0.76 

MaritLooe  Administration,  Washii^ton,  D.  C. 
RESEARCH  AND  DEVELOPMENT  PROJECT  REPORTS. 
1  Mot  63.  89p 

Unclassified  report 

Descriptors:  (*Ships.  Scimtific  research),  (•Remits, 
Ships),  Merchant  vessels.  National  defense,  Tranqmr- 
tatton.  Shipping  (Marine).  Simulation.  Mathemattoal 
models.  Economtos.  Constructton,  Nuotear  propulsion. 
I^drofoils,  Cargo  ships.  Maintenance.  Operation. 
Labor,  Kanagement  engineering,  Engtoes  and  motors. 
Automation. 

Toptos  include:  routes  services  and  studtos;  ship  con- 
struction; mechanlzatton  and  automation;  nuclear  pro- 
pulsion; hydrofoils;  surface  effect  ships;  cargo  h.nrtHm 
and  terminals;  evaluatton.  Inspectton  and  maintenance; 
sliip  operatton;  labor-  management;  supporting  research. 
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PB-lMMa  DiT.   31,9 

OTS  Prices:  HC  $3.00/MF  $0.76 

Michigan  Univ.,  Ann  Arbor.  CoU.  of  Engineering. 
RESEARCH  IN  RESISTANCE  AND  PROPULSION. 
PART  I:    A  PROGRAM  FOR  LONG-RANGE  RESEARCH 
ON  SHIP  RESISTANCE  AND  PROPULSION, 
by  F.  C.  Mlclwlsen.   Apr  64,  8-^  ORA-05589-1-F 
Cootract  MA2664.  T.0.3 

Unclassified  report 

Descriptors:  (•Marine  propulsion,  Sclentiflc  research). 
(♦Ship  huUs,  Hydrodynamics).  Integrals,  Differential 
equations,  Boundary  layer.  Fluid  flow.  Hydrodynamics. 

The  primary  objective  of  the  report  is  to  outline  a  five- 
year  program  of  research  la  the  field  of  ship  resistance 
and  propulsion,  with  emphasis  on  developments  of  im- 
portance to  U.  S.  merchant  shipping.  A  second  objective 
is  to  suggest  what  additional  faculties  should  be  planned 
lor  if  the  University  conducted  research  In  these  fields 
is  to  become  of  Importance  on  a  long  range  basis. 


32.  Miscellaneous  Arts  and  Sciences 


AD-442  483  Div.   32,  12,  25 

OTS  Prices:  HC  $1.00/*"'  -0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Coounand, 

Wright-Patterson  AFB,  (Milo. 

INTRODUCTION  TO  SPACE  TRAVEL  [aND]  THIN 

ELASTIC  PLATES:  BOOK  REVIEWS, 

by  Hsueh-sen  Ch'ien  and  Fu-fang  Chang.  2  Jun  64  6p 

FTD  TT64  250;  TT  64 '71194 

Unclassified  report 

Edited  trans,  of  LI  Hsueh  Hsueh  Pao  (Chinese  People's 
RepubUc)  1963,  v.  6,  no.  3,  back  cover. 

Descriptors:  (*Revlews,  Scientific  research),  (♦^ace- 
flight.  Reviews),  (*Loading  (Mechanics),  Reviews), 
Rockete,  Spacecraft,  Trajectories,  Guided  missUes, 
Control  systems.  Communication  systems.  Shielding, 
Atmosphere  entry,  TensUe  properties,  Con^)resslve 
pTopeTttea,  Elasticity,  Anlsotropy.  China. 


PB-163  751  Div.   32 

OTS  Prices:  HC  $4.00/MF  $1.00 

Ohio  State  Univ.,  Columbus.   Research  Foundation. 

BIBLIOGRAPHY  AND  GLOSSARY  FOR  CHINESE 

GRAMMAR. 

Rept.  no.  5, 

by  W.  S-Y.  Wang  and  LlUian  Liu.  22  Mar  63.  141d 

08URF-1483-3,  POLA-5 

Grant  NSF  G25055 

Unclassified  report 
Rept.  on  Linguistic  Analysia. 

Descriptors:  (^Language,  China),  (*Bibliographles, 
Language),  Dictionaries,  Vocabulary,  Analysia. 


PB-163  964  DiT.   32 

OTS  Prices:  HC  $2.00/MF  $0.50 

Rek  Corp.,  Waltham,  Mass. 

DISCUSSION  OF  MAJOR  FEATURES  OF  A  RESTRICTED 
LOGISTIC  GRAMMAR  FOR  TOPIC  REPRESENTATION, 
by  T.  M.  Williams,  R.  F.  Barnes,  and  J.  W.  Kuipers. 


Feb  62,  31p   n-5206-26 
Grante  NSF  (33239,  NSF  088 

UDClassifled  '"iwrt 

Descriptors:  (*Informatton  retrieval,  DaU  processing 
systems),  ('Subject  indexing,  Informatton  retrieval). 
Indexes,  Data  storage  systems.  Language. 


PB-164  184  Div.   32,  30 

OTS  Prices:  HC  $6.00/MF  $1.26 

Computation  Lab..  Harvard  Univ.,  Cambridge,  Mass. 

INFORMATION  STORAGE  AND  RETRIEVAL. 

Final  rept. 

by  Paul  Switzer,  Dean  S.  MacLai^hlin,  Franklin  L.  Baker, 

Gerard  Salton,  and  Edward  H,  Sussenguth,  Jr. 

1  Aug  63,  231p   ISR-4 

Contract  AF19  604  8609,  Projs.  6632,  6633 

AFCRL  63  366 

Unclassified  report 
See  also  AD-408  934 

Descriptors:  ('Informatton  retrieval.  Data  processing 
systems),  (*Data  storage  systems.  Subject  indexing). 
Computer  logic.  Word  association.  Topology,  Blbli- ' 
ographles,  Optimlcation. 

Contents:   Vector  images  in  document  retrieval,  by 
Paul  Switzer:   A  method  of  mii»nt«in<i^  optimality  in 
binary  search  trees,  by  Dean  S.  MacLai«hlin:  Some 
storage  techniques  for  use  with  disk  files,  by  Franklin 
T.  Baker;  Some  e}q>erimente  in  the  generatton  of  word 
and  document  associations,  by  Gerard  Salton;  Auto- 
matic structure -matehing  procedures  and  some  typical 
retrieval  applicattons,  by  Gerard  Salton  and  Edward  H. 
Sussenguth,  Jr. 


PB-166  088  Div.    32 

OTS  Prices:  HC  $5.00/MF  $1.00 

Hemer  and  Co..  Washington,  D.  C. 
CHARACTERISTICS  OF  PROFESSIONAL  SCIENTIFIC 
JOURNALS,  1962.   REPORT  OF  A  SURVEY  OF  SE- 
LECTED SCIENTIFIC  JOURNALS, 
by  David  T.  H.  Campbell  and  Jane  Edmlsten. 
30  Apr  64,  157p 
Grant  NSF  C325     . 

Unclassified  report 

Descriptors:   (*Periodlcals,  Analysis),  Sclentiflc 
research.  Reports.  Documentation,  Distributloo.  Costs 
Printing.  Abstracting. 

Contento:  The  survey:  purpose  and  technique.  Age  of 
jouinals.  Frequency  of  Issuance,  Circulation,  bdicators 
of  the  amount  of  research  published.  Subscriber  coste. 
Time  required  from  receipt  to  publication  of  an  article. 
Compensation  of  editors  and  time  spent  on  the  Journals! 
Copyright.  Page  charges,  Abetracte  and  indexes.  Print- 
ing techniques,  Source  of  Income,  Publication  oosts 
Bibliography.  ' 


<.'' 


PB-166  121 
OTS  Prices: 


Div.   32 
HC  $1.00/MF  $0.50 


Linguistics  Researoh  Center,  Univ.  of  Texas,  Austin. 

CLUMPING  TECHNIQUES  AND  ASSOCIATFVB 

RETRIEVAL, 

by  A.  G.  Dale  and  N.  Dale.   Mar  64,  22p 

Grant  NSF  GU483 

UDClassifled  rqwrt 

Descriptors:  ('Information  retrieval,  Woitl  assoclatloa) 
(♦Subject  indexing.  Information  retrieval),  Documente-  ' 


tion.  Models  (Simulations),  Computers,  Programmli« 
languages.  Feedbwjk,  Theory,  Classiflcatton. 

This  paper  sununarises  experitnental  work  applyli^ 
clump  theory  to  the  problem  of  defining  woid  associa- 
tions In  a  context  where  documente  are  described  by 
key  terms,  and  of  implementing  a  retrieval  process 
within  an  associatlTe  network  produced  by  keyterm 
oluiiqw.   Experimentatloo  Is  latwely  confined  to  work 
with  GR-clumps.  '  ^ 


PB-166  123  Div.   32 

OTS  Prices:  HC  $1.00/MF  $0.8|l 

Linguistics  Researoh  Center.  Uaiv.  of  Texas.  Austin. 

SOME  CLUMPING  EXPERIMENTS  FOR  INFORMATION 

RETRIEVAL. 

by  A.  G.  Dale  and  N.  Dale.   Feb  64,  1^  LRC-64-WPI1 

Grant  NSF  GU483  . 

1 1         Unclassified  rqiwrt 

Descriptors:  CInformation  retrieval.  Word  associa- 
tton).  ('Subject  indexing.  Informatton  retrieval).  Docu- 
mentation, Computers,  Progr««uning  languages, 
Classificatton,  Theory. 


This  paper  summarizes  experiibsntal  work  applyii^ 
dump  theory  to  the  problem  of  defining  word  associa- 
ttons  useful  for  document  retrieval  purposes  in  a  con- 
text where  documente  are  described  by  key  terms  and 
the  retrieval  request  Is  specified  by  some  subset  of  key 
terms.   Clump  theory  is  concerned  with  the  consequences 
of  alternative  definittons  of  consectton  and  clump  for  the 
purpose  of  establishing  a  reliable  basis  for  automatic 
classiflcatton.    Experimentation  has  been  largely  con- 
flaed  to  work  with  QR-clumps. 


PB-166  124  Div.   32 

OTS  Prices:  HC  $1.00/MF  $0.« 

Linguistics  Researoh  Center,  Utdv.  of  Texas,  Austin. 
HARDWARE  FOR  MECHANKAl,  TRANSLATION: 
RELATION  BETWEEN  HARDWARE  AND  LINGUISTICS, 
by  E,  D.  Pendergraft.   Mar  64,  Sip  LRC-64-WA4 
Grant  NSF  QN208  1 

Unclassified  report 

Descriptors:  ('Machine  translatton.  Language), 
(•Language,  Theory),  Computers. 

Various  types  of  translatton  theories  and  their  interrela- 
tions are  discussed.  The  use  of  computers  to  coordinate 
the  work  of  applying  general  theories  to  particular  lan- 
guages is  commented  on.    Finally,  It  is  shown  that  the 
computational  requiremente  of  basic  lingulstto  research 
should  be  considered  in  aptciSyifm  mechanical  transla- 
tion hardware. 


PB-166  143  Div.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 


Aistltute  for  Scientific  Informatton,  Philadelphia,  Pa. 

CITATION  INDEXES  FOR  SCIENCE.   A  NEW  DIMENSION 

IN  DOCUMENTATION  THROUGH  ASSOCUTION  OF 

IDEAS, 

by  Eugene  Garfteld.   1955,  4p 

!        UDClassifled  rqrart 

Pub.  in  SoieDoe  1955,  15  Jul.  v.  iJU,  no.  3169,  p.  108-111. 

Descripton:   CIndexes,  Docunwntation).  CBlbU- 
ographles.  Reports),  Subject  indexing,  Sclentlflo 
researoh.  Reasoniic.  Informatics  retrieval. 

A  btbUographto  system  is  proposed  for  science  literature 
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that  can  eliminate  the  uncritical  citation  of  fraudulent,  in- 
complete, or  obsolete  data  by  making  it  possible  for  the 
conscientious  scholar  to  be  aware  of  crittolsms  of  eartter 
papen.   The  paper  considera  the  possible  utility  of  a 
citation  index  that  offere  a  new  approach  to  subject  control 
of  the  literature  of  science.   (Author) 


PB-166  147  DIv.   32 

OTS  Prices:  HC  $1.00/MF  $0.50 

Apidied  Physics  Lab.,  Johns  Hopkins  Unir., 

SUver  ^rlng,  Md. 

A  FLEXIBLE  APPROACH  TO  INFORMATICS 

RETRIEVAL, 

Igr  Jane  Olmer.  1962,  5p 

Unclassified  report 

Pub.  in  Technical  Papers.  Quarteriy  Revtew,  1962, 
Apr-Jun.  p.  67-76. 

Descripton:  Clhformatton  retrieval.  Data  processing 
systems).  Subject  indexing.  Computers,  Errore,  Data 
storage  systems.  Libraries,  Reports,  Tapes. 

Progress  is  reported  on  programs  now  Ih  use  on  the 
IBM  1401.   It  is  shown  that  the  Inherently  adaptable  ap- 
proach lends  Iteelf  to  a  variety  of  applications.   Rather 
sc^histicated  logical  searches  are  being  made  on  a 
scientific  reports  library  file.   (Author) 


PB-166  148  Div.   32,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Ceskoslovenska  Akademla  Ved.  Matematlcky  Ustav, 
Prague. 

FORMAL  STRUCTURE  OF  ALGOL  AND  SIMPLIFICA- 
TION OF  ITS  DESCRIPTION, 
by  Karel  Culik.  1961,  8p 

Unclassified  rqnrt 

Descriptors:  CProgramming  languages.  Analysis), 
(♦Programming  (Computers),  Programming  languages). 
Computers,  Mathemattos. 


PB-106  153  Div.   32 

OTS  Prices:  HC  $1.00/KF  $0.50 

RCA  Defense  Electronic  Producte,  Princeton.  N.  J. 
A  MULTI-LEVEL  FILE  STRUCTURE  FOR  INFORMA- 
TION PROCESSING. 

by  L.  Miller.  J.  Minker.  W.  G.  Reed,  and  W.  E.  Shindle. 
1961,  8p 

lAiclassified  npoxt 
Report  of  Proj.  ACSI-MATK. 

Descripton:  ('Date  processing  systems,  btdexes), 
CProgramming  (Computers),  Digital  computers), 
Ibformatlon  retrieval.  Computer  logic.  Vocabulary. 

The  main  objectives  of  the  paper  are  to  present  a  multi- 
level file  structure  for  natural  or  textual  language,  and 
a  con:4>uter  algorithm  wUch  logically  associates  ele- 
mento  of  the  presented  file  structure.   These  objectives 
are  met  by  showing  how  the  formalized  data  Is  mapped 
into  a  vocabulary  that  is  amenable  to  automatic  conqxi- 
tatlon.   This  vocabulary  oonsiste  of  a  set  of  indices 
«Uoh  retain  the  syntactual  association  of  the  lI^mte. 
These  sete  of  indices  constitute  a  file  organlzatton 
which  employs  an  associative  list-type  structure. 
Newell,  Simon  and  Shaw  in  their  Informatton  Process- 
ing Language.l  The  problems  of  natural  lai«uage  input 
and  how  they  are  surmounted  are  described.   The  de- 
tailed multi-level  file  structure  can  be  used  with  sys- 
tems whose  iiqxit  Includes  textual  language  that  may  be 
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stxuotared  or  formalized  Into  an  'attribute-attribute 
Talue'  format,  whose  accuracy  and/or  rellaUllty  la 
questionable,  and  which  Is  received  in  disjointed  ele- 
ments that  have  to  be  synthesized  into  meanli^ftil 
associations.  (Author) 


PB-166  161  DlT.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

Wales  UnlT..  CardUt. 

STANDARDS  OF  ENGLISH  IN  SCIENCE  AND 

TECHNOLOGY, 

by  A.  J.  Klrlanan.    1962,  6p 

Unclassified  report 

Pub.  in  Nature.  1962.  1  Dec.  t.  196.  no.  4857,  p.  807-809. 

Descr4>tor8:   (*Language,  Standards).  Errors, 
Scientific  research.  Reports. 


PB-166  177  DlT.   32,  30 

OTS  Prices:  HC  $2.00/MF  fO.SO 

RAND  Corp..  Santa  Monica.  Calif. 

STUDIES  IN  MACHINE  TRANSLATION—I:   SURVEY 

AND  CRITIQUE. 

Research  memo., 

by  H.  P.  Edmundson,  K.  E.  Harper,  and  D.  G.  Hays. 

25  Feb  58,  30p   RM-2063 

AD  ISO  672 

Unclassified  report 

See  also  PB-166  176. 

Descriptors:  (^Machine  translation.  Language).  (^Digital 
oonqmters.  Machine  translation).  Digital  computers. 
Vocabulary,  ConyHiter  storage  devices.  Data  storage 
systems,  Iqput-output  devices.  Character  recognltton. 
Computer  logic,  Control  sequences,  Operatton,  Dic- 
tionaries, Programming  (Computers).  Coding. 

This  paper  contains  a  revtow  of  progress  in  research 
and  development  on  the  applicatton  of  high-speed  digital 
ooo^Mtors  to  language  translation  (e.g.,  Russian  to 
En^lsh).   It  attempte  to  answer  tbe  following  three 
9>e8tton8:   How  can  machine  translation  be  accompUsbed. 
What  are  the  principal  achievements  thus  far.   What  more 
Is  required.   (Author) 


PB-166  178  Dlv.    32,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

AUTOMATIC  LANGUAGE-DATA  PROCESSING  IN 

SOCIOLOGY, 

by  David  G.  Hays.   29  Dec  59,  32p  P-1866 

Unclassified  report 

Descriptors:  (^Sociology,  Data  processli«  systems), 
(*Machlne  translatton.  Language),  (*Soclal  communi- 
catloD,  Machine  translatton).  (^Language,  Data  proc- 
essing systems).  Digital  con^iters.  Vocabulary,  Pro- 
gramming (Conqxiters),  Conqxitor  storage  devices, 
Comixiter  logte.  Input-output  devices.  Control 
sequences.  Dictionaries,  Verbal  behavtor. 

The  use  of  computers  in  analysis  of  mass  communlca- 
ttons.  Interaction  transcripte,  and  other  sociological  data 
couotaed  In  natural  language  is  possible.   A  methixl  of 
grammatlc  analysis  is  described,  and  techniques  for 
automatic  content  analysis  and  interaction  process 
analysis  are  sketebed.   The  need  for  research  on  the 
relattons  between  llngulstto  and  social  variables  is 
Mnphasized.   (Author) 


PB-166  179 
OTS  Prices: 


Div.   32,30 
IK:  $2.00/MF  $0.50 


RAND  Corp.,  Santa  Montoa.  Calll 

STUDIES  IN  MACHINE  TRANSLATION— 6:   MANUAL 

FOR  CODING  RUSSLVN  INFLECTKMAL  GRAMMAR. 

Research  memo., 

by  K.  E.  Harper  and  D.  G.  Hays.   3  Mar  58,  3^ 

RM-2066 

AD  150  685 

Unclassified  report 

See  also  PB-166  177. 

Descriptors:  (^Machine  translaticD,  Lai^uage).  (*Lan- 
guage,  USSR).  Coding,  Vocabulary,  Dictionaries,  Pro- 
granuning  (Computers),  Data  prooessii^  systeois. 
Digital  oonoputers. 

This  document  Is  one  of  a  series  on  tectmtoal  aspeota 
of  the  linguistic  analysis  of  Russian  text,   n  describes  a 
basto  classification  of  Russian  forms  according  to  their 
inflections,  or  spelling  changes.   Appendtoes  include  a 
handbook  for  coding  Russian  grammar  and  a  oodebook 
lor  Russian  granunar. 


PB-166  180  Dlv.   32,  30 

OTS  Prices:  HC  $4.00/MF  $0.75 

RAND  Corp.,  Santa  Montoa,  Calif. 

STUDIES  IN  MACHINE  TRANSLATI(»f~6:   MANUAL 

FOR  CODING  RUSSLKN  GRAMMAR. 

Research  memo.. 

by  K.  E.  Harper.  D.  G.  Hays,  and  D.  V.  Mohr. 

3  Mar  58,  rev.  29  Dec  60,  10^  RM-2066-1 

Contract  AF49  638  700 

Unclassified  report 

See  also  PB-166  179. 

Descriptors:  (*Maohlne  translatton,  Lai^uage). 
(•Language,  USSR).  Coding,  Vocabulary,  Dtotlonartes, 
Programming  (Compifters),  Data  processing  systems, 
Digital  computers.  Punched  cards.  Data  storage 
systems. 

The  present  manual,  one  in  a  series  on  technteal  aspects 
of  the  linguistic  analysis  of  Russian  text,  describes  a 
basto  classification  of  Russian  forms  according  to  their 
Inflections,  or  spelling  changes.   It  also  describes  a 
classification  by  syntactic  properttes,  based  on  tbe 
possibilities  for  connection  of  the  coded  form  with 
others  in  text.   Tbe  appendix  includes  a  oodebook  for 
Russian  grammar.   (Author) 


PB-166  188  Div.   32,  30 

OTS  Prtoes:  HC  $1.00/MF  $0.50 

ThompMn  Ramo  Wooldrldge,  Inc.,  Caaoga  Park,  Callt 

SEARCHING  NATURAL  LANGUAGE  TEXT  BY 

COMPUTER, 

by  Don  R.  Swanson.  21  Oct  60,  8p 

Unclassified  report 

Pub.  in  Science  I960,  v.  132,  p.  1099-1104,  21  Oct. 

Descriptors:  (*Informatlon  retrieval,  Conqmters), 
(•bidexes,  mformatton  retrieval),  Automatto.  Libraries, 
Classification,  Subject  Indexing,  Data  storage  systems. 
Theory. 

A  ftmdamental  approach  to  automatto  indeodiv  aod  re- 
trieval of  library-stored  information  thro<^  tovestigat- 
Ing  machine  search  of  natural  language  text  is  described 
and  the  resulte  of  preliminary  experimental  studies 
based  on  that  approach  are  presented.   A  limited  and 
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msBsgesble  model  of  a  library  (together  with  search 
(piesttoas)  constituted  the  object  of  the  investlgatton;  the 
efIeotlv«Bess  with  whtoh  reqnoMve  informatton  could 
be  reoovered  was  measured.  Tbe  small  scale  of  the 
model  permitted  direct  examination  of  tbe  entire  colleo- 
tioo  as  a  basis  for  establishing  practtoal  measures  of 
relevance  or  responsiveness  to  questions.   In  terms  of 
these  measures,  the  effectiveness  of  all  information 
search  techniques  tested  on  the  model  was  found  to  be 
rather  low.  Text  search  by  coqputer  was,  however, 
significantly  better  than  a  ooaveMUonal  nonntechanlMd 
subject-index  metliod. 


PB-166  201  Div.   32 

OTS  Prtoes:  HC  $4.00/MF  $0.71 

Obto  State  Univ.,  Columbus.  Retearoh  Foundatton. 
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data  on  systems  for  tbe  Intellectual  organization  of  Infor- 
mation. Systems  included  to  the  study  are  described  to 
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The  determination  of  clusters  by  matrix  anyalysis,  by 
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U.S.  DEPARTMENT  OF  COMMERCE  FIELD  OFFICES 

SBtVE  THE  BUSINESS  COMMUNITY 

The  Department  of  Ck)nunerce  maintains  Field  Offices  to  enable  the  business  community  to 
avail  itself  locally  of  Gdvemment  facilities  designed  to  promote  commerce.  Working  closely  with 
various  units  in  the  Department  and,  when  necessary,  with  other  Government  agencies,  the  Field 
Offices  provide  business  services  to  manufacturers,  wholesalers,  retailers,  trade  publications,  trade 
aasociations,  advertising  agencies,  research  groups,  financial  institutions,  and  exporters  and  importers. 

Experienced  personnel  will  gladly  assist  in  the  solution  of  specific  problems,  explain  the  scope 
and  meaning  ot  regulations  administered  by  the  Department,  and  provide  practical  assistance  in  the 
broad  field  of  domestic  and  foreign  commerce.  Field  Offices  act  as  official  sales  agents  of  the  Super- 
intendent of  Documents^  and  maintain  an  extensive  business  reference  library  containing  periodicab, 
directories,  publications  and  reports  from  (^cial  as  well  as  private  sources. 

Among  the  many  services  which  businessmen  have  found  of  value  are : 

GENERAL  1 1 

*  Management  and  business  aids 

*  Establishing  a  new  business 
BASIC  ECONOMIC  DATA 

*  Census  data  with  national  and  often  Sute  and 
regional  breakdowns,  on  imamufacturing  wholesal- 
ing, retailing,  service  industries,  employment  and 
unemployment,  population,  housing,  agriculture 

*  Basic  records  of  national  income  and  product, 
r^onal  trends,  balance  of  payments,  foreign  aid 
MARKETING  AND  DISTRIBUTION 

*  Development  and  maintenance  of  mariiets 

*  Distribution  channels,  facilities  and  services 

*  Marketing  and  distribution  statistics 

COOPERATIVE  OFHCES 

To  make  the  seifvices  of  the  Department  of  Commerce  more  widely  available,  agreements 
have  been  entered  into  with  more  than  750  Chambers  of  Commerce,  Manufacturers  Associations, 
and  similar  business  groups  under  which  these  organizations  have  become  official  Cooperative  Offices 
erf  the  Department.  If  i^cific  information  is  not  on  hand  in  the  Cooperative  Office,  your  problem 
will  be  referred  to  the  nearest  Departmental  field  office. 


PRODUCTION 

*  Modernization  of  plant  processes  suid  other  tech- 
nological aids 

*  Development  of  new  products 

*  Government-owned  patents  for  free  license 

*  Commodity  standards 

FOREIGN  TRADE  AND  INVESTMENT 

*  Tariff  and  exchange  r^ulations 

*  Import  and  export  quotas,  licensing  regulations 

*  Statistics  on  imports  and  exports 

*  Investment  and  trade  opportunities  abroad 

*  Economic  conditions  in  foreign  countries 
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OFFICIAL  aUSINCSS 


The  Clearinghouse 
Announces,., 


I 


the  availability  of  Supplements  A.  B,  C,  and  D  to  U.  5. 
Government  fUsearch  Reports,  Volume  39,  Number  5. 

These  four  supplements  are  being  issued  to  list  a  group 
of  reports  set  aside  by  the  Defense  Documentation  Center 
m  March  of  this  year  for  later  announcement. 

Each  Supplement  contains  its  own  indexes  and  all  reports 
will  be  listed  in  the  "Technical  Abstract  Bulletin"  Cumu- 
lative Index  for  this  Volume  of  the  USGRR. 

These  supplements  are  available  free-of-charge  upon 
request  to  the  Clearinghouse  for  Federal  Scientific  and 
Technical  Information,  U.  S.  Department  of  Commerce, 
Springfield,  Virginia,  22151. 
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December  5,  1964 
Vol.  39   No.  23 


available  to 
science  and  industry    .    .    . 


AfOTfC£ 


New  Standard  Pricing 
Now  IN  Effect 


See  pricing  schedule 
inside  before  ordering 

» 
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U.    S     DEPARTMENT    OF    COMMERCE 


Otfice  of  Technii: 


c>«  n,-  i  c  i>  •■ 


U.S.  GOVERNMENT  RESEARCH  REPORTS 


U.S.  DEPARTMENT  OF  COMMERCE 
Luther  H.  Hedg«s,  Smcntary 


OFFICE  OF  TECHNICAL  SERVICES 
Donald  A.  Schen,  Dirmetor 


I$$ued  tvHce  a  month.  Annual  subacHpiion  S15  ($3.75  additional  for  foreign  matting).  Single  copy  $1. 
Make  remittance  payable  to  Superintendent  of  Documents  and  mail  either  to  a  V.8.  Department  of  Commerce 
Field  Office  or  to  Superintendent  of  Documents,  U.S.  Oovemment  Printing  Office,  Washington,  D.C.  20402. 
Address  changes  should  be  sent  to  Superintendent  of  Documents. 

CMlMit*  may  b*  raprinta^  fraaly.     M«wM««i  t«  Mura  will  b«  nppfcloH<. 
Um  •*  htmdt  Ht  prixHnfl  HiU  pufcliwHM  appra««4  by -Mm  DlrMtor  •«  llw  tttraM  •<  Mm  •orifM,  Jwm  M,  IMI. 


U.S.  Goverament  Research  Reports 


This  publication  is  issued  twice  a  month  to  announce 
new  reports  of  research  and  development  released  by 
the  Department  of  Defense  and  certain  other  agencies 
of  the  Federal  Government  sponsoring  research  and 
development  programs.  Unless  otherwise  indicated, 
reports  listed  are  available  from  the  Office  of  Technical 
Services.  The  documents  are  available  in  original, 
reproduced,  or  microfiche  copy  only. 

The  first  section  of  U.  S.  Government  Research  Re- 
ports (USGRR)  is  prepared  for  the  Defense  Docu- 
mentation Center  and  is  called  "Technical  Abstract 
Bulletin"  (TAB).  (DDC  is  a  Department  of  Defense 
agency  which  services  DOD  agencies  and  their  con- 
tractors with  military  research  information.)  The  next 
section  is  called  "Non-Military  and  Older  Military  Re- 
search Reports."  Here  are  listed  new  reports  of  civil- 
ian agencies  of  the  Government  and  military  research 
reports  not  to  be  found  in  the  "TAB."    Most  of  these 


older  military  reports  have  been  acquired  by  OTS  in 
response  to  specific  industry  requests. 

Atomic  Energy  Commission  reports  available  from 
OTS  are  listed  in  Nuclear  Science  Abstracts.  NSA  is 
available  to  the  general  public  on  a  subscription  basis 
from  the  Superintendent  of  Documents,  U.  S.  Govern- 
ment Printing  Office,  Washington,  D.  C,  at  $30  a 
year  (domestic),  $37  a  year  (foreign).  Single  copy 
cost,  $1.75  (plus  25  percent  for  foreign  mailing). 

National  Aeronautics  and  Space  Administration  re- 
ports available  from  OTS  are  listed  in  Scientific  and 
Technical  Aerospace  Reports.  STAR  is  available  to 
the  general  public  on  subscription  from  the  Superin- 
tendent of  Documents,  U.  S.  Government  Printing 
Office,  Washington,  D.  C,  at  $25  a  year  (domestic), 
$31  a  year  (foreign).  Single  copy,  $1.50  (plus  25 
cents  for  foreign  mailing). 


How  To  Order  Reports 

Almost  all  reports  listed  in  USGRR  are  available 
from  the  Office  of  Technical  Services,  U.  S.  Depart- 
ment of  Commerce,  Washington,  D.  C,  20230,  or  may 
be  ordered  through  any  Department  of  Commerce 
Field  Office.  Prices  are  given  with  each  entry.  Hard 
copy  price  is  indicated  by  the  letters  "HC";  micro- 
fiche price  is  indicated  by  the  letters  "MF."  Please 
use  the  identification  numbers  (AD  number,  PB  num- 
ber) and  titles  of  reports  when  ordering.  Also  use 
accession  numbers  when  ordering  documents  listed 
in  NSA  and  STAR.    Prepayment  is  required  or  pur- 


chases can  be  charged  to  Superintendent  of  Documents 
deposit  accounts. 

For  reports  available  from  GPO  only,  address  your 
order  and  make  check  or  money  order  payable  to 
Superintendent  of  Documento,  U.  S.  Government  Print- 
ing Office,  Washington,  D.  C,  20402. 

When  any  report  is  available  from  a  source  other 
than  OTS  or  GPO,  the  name  and  address  of  that  source 
will  be  given.  Direct  your  order  to  that  address  and 
not  to  OTS. 


SPECIAL 

Mnnouncements 


RELIABi: JITY  ABSTRACTS  OFFEREDON  SUBSCRIPTION 

Commencing  in  January  1965  the  Clearinghouse  for  Federal  Scientific  and  Techniral 
Information  Will  sell  on  subscription  the  National  Aeronautics  and  Smce  Mmh^t^irir!, 
monthly  publication.  ReUability  Abstracts  and  Technical  Re^^^l^^ ^fJ^l'Z^^ 
publication  IS  to  rapidly  abstract  and  rigorously  analyze  material  in  the  c^S^t  Hr.rf 
t'hTlTJr'f''!''^-    ""^  'y  ^^^  ^"  ^^'  1^1'  it^llns^^e^lLTlc^^^ 
ton^ce't^^l^toT"  ""  ""'  ''"^^  ^  '^"^^^  °'  '''''''''^'  -Peciany'as^^hTal^ly 

of  H^t  ^t^'^I^P^f"^  °^  ^^  «^"^^^1  ^ield  of  reliability  began  about  30  years  ago  as  a  sort 
H  viif  ^''f^  quality-control  technique  for  mass-prcxiucid  commodities  \S  !«  new  ^n 
reliability  is  the  intensive  application  of  its  concepts  and  procedSes  notablv  to  s^L 
equipment,  which  must  not  only  be  built  to  operate  in  a  hostiTel^rsometfrnlr^Se^ 
emaronment.  but  also  without  the  experience  available  from  mass-3uctT(^  s^ti^^^^^^^ 
Most  spacecraft  and  pronulsion  systems  are  few-of-a-kind.  P^oauction  statistics. 

Triangl^irtUute  '""v^r^  VT"  "^  '"'^"''"'^  ^^  statisticians  at  the  Research 
iriangie  institute,  Durham,  N.  C. ,  surveys  current  papers  on  reliabilitv  and  closelv 
related  subjects  from  allavailable  sources.    Each  m<Sr5rthey  s2rch  five  ofs^x  dozL 
journals,  reports,  and  proceedings  of  conferences  and  transactiois 

The  significant  feature  of  the  abstracting  is  to  subject  the  contents  of  the  orieinal 
:bsTr7c^gTeT^^c"sH^^  ^^^^^^^  ^'''''''  ^"^^'^^^  ^^^^  encol^erS^r '' 

9..>^^^'1^'"^y  u  ^^"".f^^^i  slitbscriptions  are  on  a  calendar  year  basis  beginning  in  Tanuarv 

«^«r  /'  ^^°  °  i^r  ^^^^^  ^  '^^  y^^^  ^i"  ^«^«i^e  back.issues  from%n.2?y    ^S       ^* 
annual  index  is  included  in  the  subscription  price.  January.    An 


The  abstracts  cost  $15 
be  identified  as  Volume  V 


per  year  starting  with  January  1965.    The  1965  abstracts  will 
and  will  be  distributed  monthly. 


Back  volumes  are  also  Available  at  $15  each.    They  are: 

jlume  I,  April  1961  -  May  1962 
>lume  II,  June  1962  -  May  1963 
)lume  m,  June  1963  -  May  1964 
Volume  IV,  June  1964  -  December  1964 

^nH^xf^K^-^'^f  w^"^  acceiJced  now.     Order  from  The  Clearinghouse  for  Federal  Scientific 
and  Technical  Information.  U.  S.  Department  of  Commerce,  Springfield    Va.  22151 


HOT  MACHINING  SUBJECT  OF  FIRST  STUDY  IN  NEW  PROGRAM 

A  review  and  evaluation  of  Government  research  reports  on  Hot  Machining  of  metals 
has  been  published  by  the  Clearinghouse  for  Federal  Scientific  and  Technical  Information, 
U.  S.  Department  of  Commerce. 

This  is  the  first  in  a  series  of  "package  studies"  planned  by  the  Institute  for  Applied 
Technology,  National  Bureau  of  Standards,  of  which  The  Clearinghouse  is  now  a  part. 

Based  upon  suggestions  from  industry,  state  industrial  development  groups  and  similar 
sources,  specific  subjects  in  high  industrial  interest  areas  are  selected  for  coverage  in 
these  studies. 

A  team  of  NBS  technologists  reviews  the  pertinent  Federal  R&D  reports  acquired  by 
The  Clearinghouse  over  the  past  several  years  from  agencies  such  as  the  Department  of 
Defense,  Atomic  Energy  Commission,  National  Aeronautics  and  Space  Administration. 
These  technologists  select  the  most  significant  material,  review  and  summarize  it, 
indicating  industrial  applicability. 

The  package,  or  summary  of  5-10  pages,  includes  a  bibliography  containing  abstracts, 
prices,  and  sources  of  documents  reviewed.    There  is  also  a  bibliography  of  older,  but 
relevant,  reports.    Usually,  reports  listed  in  both  bibliographies  will  be  available  from 
The  Clearinghouse  at  the  cost  of  reproduction  and  handling.  ; 

The  Hot  Machining  study  covers  the  period  since  1960.    It  concludes  that  hot  machining, 
using  a  choice  of  several  methods  of  heating  the  workpiece  to  temperatures  up  to  lOOOop, 
offers  easier  and  cheaper  turning  and  milling  of  many  metals  and  alloys.    The  greatest 
improvements  possible  in  tool  life,  cutting  speeds,  and  costs  are  for  hardened  low  alloy 
and  tool  steels.    Significant  improvements  are  possible  on  stainless  steels,  nickel  and 
cobalt  base  alloys.    Methods  tested  in  the  research  reviewed  have  not  produced  improve- 
ments in  drilling  of  steels  or  superalloys,  or  in  turning  or  milling  of  titanium  and  refrac- 
tory metals. 

The  first  package,  HOT  MACHINING,  A  Means  of  Lower  Cost  Turning  and  Milling  of 
Hard  Steels  and  Superalloys,  may  be  purchased  from  The  Clearinghou8e7  U.  S.  Department 
of  Commerce,  Springfield,  Va.  22151  by  ordering  OTR-101,  price  50  cents.    Other  subjects 
soon  to  be  published  are: 

Fire-Extinguishing  Material  Technology 
Grease  Lubrication 
Photochromic  Materials 
Nickel -Titanium  Alloys 
Flame  Resistant  Textiles 
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NOJICE   TO  SUBSCRIBERS 

Retroactive    Pricing    Rescinded 


•nmi-I^n"^  Standard  Pricing  Schedule  announced  in  die  August  20.  1964,  issue  of  this  publication  is  intended  to 

JiSZ  i  ahSi^;^^!*  rhl^H'"  S^^*  *  ""^^T"  '"^^*  "^^'^  '°^  ^  P"^^»«««  °^  reports^-  with  an  overall  priS 
reduction  d  about  one-third.    Tlie  retroactive  feature  of  the  announcement,  howeveri  has  resulted  in  delays 

^i'^rSl'^.f^'^'  'T^^^'^  i-J  fi^«»g  °«te"  for  reports.    Tterefore,  in  the  inte^Trf  imp7olg 
•ervice,  retroactive  pricing  is  being  cancelled.    Accordingly,  the  earlier  announcement  is  revised  as  foUowsT 

I.    All  reports  avalUble  through  the  Clearinghouse  will  be  sold  at  the  individual  prices  announced  in 

U.  S.  Government  Research  Reports  since  July  1.  1961. 
2«    Reports  announced  in  issues  prior  to  July  1,  1961,  will  continue  to  be  available  at  a  cost  of 

phoco-reproduction  from  die  Library  of  Congress,  Photodi^)licatlon  Service  Section. 


Standard  Pr^e  Schedule  for  Original  or  Reproduced  Copies  (HQ 
Pages 


1  -  2S 
26-  SO 
51  -  100 
101  -  ISO 
151  -  200 
201  -  300 
301-400 
401  -  plus 


$1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
7.00  plus 

.01  per  page  in  excess  of  400  pages 


OTS  has  changed  its  systebti  o*  microphotography  from  microfilm  to  microfiche  (a  unitized  sheet  form  of 
mlcrophotography).  All  documests  announced  by  OTS  subsequent  to  July  15.  1964.  are  available  either  in  oriiri- 
nal.  reproduced,  or  microfiche  copy  only.  " 

A»     *.I?^  *'*"  "■*  **  bitematiOhal  Standard  size  of  microfiche  sheet  of  105  mm.  x  148  mm. (approximately 
4    X  6  ■).   Image  size  will  be  generally  an  18:1  reduction.   If  a  document  contains  57  pages  or  less,  normally  only 
one  sheet  of  microfiche  will  be  necessary.   "Trailer  cards.  "  or  cards  in  addition  to  the  first  will  be  used  for  the 
additional  pages. 


Method  of  Purchase 
Individual  Document  Orders 


Automatic  Distribution* 
(by  Issuing  Agency),  e.  g., 
all  NASA,  all  AEC.  all  DDC. 


Standard  Price  Schedule  for  Microfiche  (MP) 

Microfiche  Price 


etc.) 


Automatic  Distribution  of  all  reports 
or  all  translations  available  ^om 
Clearinghouse  in  microfiche 

Additional  copies  of  the  same  document 
requested  with  the  original  order 


$  .50  for  1st  sheet 
plus   .  25  for  each  trailer  sheet 

$  .40  for  Ist  sheet 
plus    .  25  for  each  trailer  sheet 


$  .  25  for  1st  sheet 
plus     .  25  for  each  trailer  sheet 


$  .  25  for  Ist  sheet 
plus      .  25  for  each  trailer  sheet 


•Automatic  distribution  by  subject  cat^ory.  through  advance  subscripticMi,  will  be  announced  in  the  near 
future.  I 

Pricing  schedules  for  sale  if  magnetic  (computer)  tapes,  new  Journals,  catalog  cards,  fee  literature 
searches,  and  other  bibliographic  materials  will  be  announced  later. 


ill 


FEDERAL  REGIONAI^  TECHNICAL  REPORT  CENTERS 


Each  of  the  Federal  Regional  Technical  Report  Centers  listed  below  contains  a  collection  of  USAEC,  NASA, 
and  DGD  unclassified  reports  as  well  as  reports  of  other  U.  S.  government  agencies  and  provides  reference, 
interllbrary  loan,  and  reproduction  services. 


University  of  California  ^ 

General  Library 
Berkeley,  Calif.  94704 

University  of  California 

University  Library 

Los  Angeles,  Calif.  90024 

Library  of  Congress 

Science  and  Technology  Division 

Washington,  D.  C.  20540 

Georgia  Institute  of  Technology 
Price  Gilbert  Library 
Atlanta,  Ga.  30300 

The  John  Crerar  Library 
35  West  33rd  St. 
Chicago,  m.  60616 

Massachusetts  Institute  of  Technology 
M.  I.  T.  Libraries 
Cambridge,  Mass.  02139 


Linda  Hall  Library 
5109  Cherry  Street 
Kansas  City.  Mo.  64100 

Columbia  University 
Engineering  Library 
SeeleyW.  Mudd  Building 
New  York,  N.  Y.  10027 

Carnegie  Library  of  Pittsburgh 
4400  Forbes  St. 
Pittsburg^,  Pa.  15213 


ithem  Methodist  University 

^^^ioVtef 

Tex.  75222 


University  of  Colorado 
Boulder,  Colo.  80301 

University  of  Washington  Library 
Government  Documents  Center 
Seattle,  Wash.  98105 


CUMULATIVE  INDEXES 


1  ne  touowing  cumulative  indexes  for  U.  S.  Government  Research  Reports  are  available  from  the  Superin- 
tendent of  Documents,  Government  Printing  Office,  Washington,  D.  C,  20402: 


Volume  38 


Volume  37 


Volume  36 
Volume  35 
Volume  34 
Volume  33 
Volume  32 


Annual  Cumulative  Index  January  -  December  1963 
Includes  "Non -Military  and  Older  Military 
Research  Reports"  section  only. 

Cumulated  Index  May  -  December  1963 
Includes  Technical  Abstract  Bulletin  only. 

Collective  Index   1  January  -  1  May  1963 
Includes  Technical  Abstract  Bulletin  only. 

Annual  Cumulative  Index  January  -  December  1962 
Includes  "Non-Military  and  Older  Military 
Research  Reports"  section  only. 

Semi-annual  Cumulative  Index  July  -  December  1962 
Includes  Technical  Abstract  Bulletin  only. 

Semi-annual  Cumulative  Index  January  -  June  1962 
Includes  bodi  Technical  Abstract  Bulletin  (TAB) 
and  "Non-Military  and  Older  Military  Reports" 
sections. 

July  -  December  1961 

January  -  June  1961 

July  -  December  1960 

January  -  June  1960 

July  -  Decemljer  1959 


$1.00 
$3.50 
$3.50 

$1.00 
$3.50 

$3.50 
$3.50 
$1.00 
$1.00 
$1.00 
$L00 


For  information  regarding  the  availability  of  earlier  Indexes  write  to  Office  of  Technical  Services.  U.  S. 
Department  of  Commerce,  Washington,  D.  C.  20230. 

IV 


CONTENTS 


Page  No, 

Section  I     TECHNICAL  A|BSTRACT  BULLETIN  i_i27 

Section  n     NON-MILITAiSf  AND  OLDER  MILITARY  RESEARCH  REPORTS      S-1  -  S-31 


2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 


33   Transportation 


S-1 


Subject  Divisions 

1   Aircraft  and  Flight  Equipment 

Astronomy,  Geophysics,  and  Geography.    ...  =   «  , 

Chemical  Warfare  Equipment  and  Materials .       ,  , 

Chemistry.    . '■'■ 

Communications  .    .    .   ! *    *   '     12,  S-4 

Detection   ..]....!!.* ^ "^"^ 

Electrical  Equljinent  .!!!.*.!.* on'  ^"^ 

Electronics  andi  Electronic  Equipment    .* oo't't 

Fluid  Mechanic^ '    *     ^^'^'^ 

Fuels  and  Combustion    .'!!!!!!.' ai  '  go 

Ground  Transportation  Equipment   .   ! I? 

Guided  Missiles *    •     ^ 

Installations  and  Construction  !    .*   ! :, '  f'JJ 

Materials  (Non-Metallic) .' cl' o  in 

Mathematics .    .  j ^'  ^"^^ 

Medical  Science i.   .   .    .   .* 60,  S-11 

Metallurgy     .  7" ....!!!    .* ^^'  ^"^^ 

Military  Sciences  and  Operations'    '.'.', 3q' f "?« 

Navigation     ..  I.    ......    .        ^79,  S-20 

Nuclear  Physics  and  Nuclear*  Chemistry*   .*.*.** '  ?a*  c"?o 

Nuclear  Propulsion *»  ^"^^ 

Ordnance !  !  !  ! ®^ 

Perspnnel  and  Training  !!..*.'.*!!! ^^'  ^"^^ 

Photography  and  Other  Reproduction  Processes  ! '  *  *  on 

Physics ^" 

Production  and  Management  .*   '.    .   ', * inl*  f~?l 

Propulsion  Systems     ...  rjjg'  ^"*^ 

Psychology  and  Human  Engineering*   .*.*.*.'.* iin'f'of 

29  Quartermaster  Equipment  and  Supplies [   [ i^  fAh-TIo 

30  Research  and  Research  Equipment  . 1 1  c^  oS 

31  Ships  and  Marine  Equipment *      Z/ 

32  Miscellaneous  A^ts  and  Sciences  *   ..*.'.' ioi  *c  o2 

•    • 127 


Subject  Index 
Number  Index 


NI-1,  S-33 
I-l,  S-34 


technical 

Abstract 


1.  Aircraft  and  Flight  Ecquipment 


AD-606  887  DtT.    1 

OTS  Prices:  HC  $3.00/MF  $0.75 

Aviation  Safety  Engineering  and  Research.  Phoenix,  ArU. 

PERSONNEL  RESTRAINT  SYSTEM  STlJpY  CV-2 

DeHAVILLAND  CARIBOU. 

Crash  injury  evaluation. 

Apr  64.  74p   AvCIR-62-16  Suppl. 

Contract  DA44  177AMC888T,  ProJ. 

TRECOM  TR64  3  suppl. 


See  also  AD-606  893. 


1A0^701A12101 
U  D  Blasslfled  report 


Descriptors:  ("Safety  harness.  De8lgn|,  (•Aircraft  seats, 
Design).  Aviation  safety.  Short  take-off  planes.  Aviation 
Injuries.  Aviation  personnel.  Aircraft  equipment. 
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Aviation  Safety  Engineering  and  Resear^li,  Ptioenlx.  Ariz. 

PERSONNEL  RESTRAINT  SYSTEM  STUDY,  CV-a 

DeHAVILLAND  CARIBOU. 

Crash  Injury  evaluation, 

»jy  Joseph  L.  Haley,  Jr.  and  James  P.  Ann.  Apr  64, 

76p   AvCIR-62-16 

Contract  DA44  177AMC888T  ProJ.  1A02«701A12101 

TRECOM  TR64  3 

■slfied  report 


ujju.. 


Descriptors:  (*Safety  harness,  Design).  (•Aircraft  seats. 
Aviation  safety),  Short  take-off  planes.  Aviation  Injuries, 
Aviation  personnel.  Aircraft  equipment. 

The  report  presents  detailed  suggesUon*  for  tbe  Improve- 
ment of  tbe  personnel  restraint  system  to  the  U.  S.  Army 
CV-a  aircraft.   The  suggestions  pertain  primarily  to 
strengthening  existing  restraint  system  components  rather 
than  to  a  basic  change  of  the  system.   The  modifications 
presented  Indicate  an  Increased  strength  of  the  crew  seats 
from  3^-25G  to  35-40G,  and  of  the  lap-bett  anchorages  for 
the  troop  seats  from  ia-15G  to  aa-aSG.  (Author) 
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OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
GENERAL  DESCRIPTION  OF  A  COOPERATIVE 
ANTI-COLLISION  SYSTEM  FOR  AraCRiTfT. 
by  L.  B.  Early.    8  Feb  68,  6p   P-13S3       ]  I 

Unclassified  report 

Leglblllty  of  this  document  Is  In  part  unsntlsfactory. 
Reproduction  has  been  made  from  best  aitllable  copy. 

Descriptors:  ('Aviation  accidents.  Reduction).  ('Aircraft. 
Aviation  safety).  Radio  receivers,  Radio  transmitters. 
Antennas.  Direction  finding.  Ranges  (Distance). 
Antenna  radiation  patterns,  Doppler  effcnt. 


Bulletin 


A  system,  which  requires  no  advance  In  the  state  of  the 
art  of  communication  techniques,  for  the  prevention  of 
aircraft  mld-alr  collisions  is  presented.   This  cooperative 
system  utilizes  radio  transmitters  and  receivers  In  the 
aircraft  and  presents  the  following  Information  to  each 
aircraft:   presence  of  another  aircraft;  relative  position, 
bearing,  and  elevation  of  the  aircraft;  closing  and  openlne 
rate;  and.  course  of  the  other  aircraft. 


AD-607  036  Dlv.    1 

OTS  Prices:  HC  $4.00/MF  $1.00 

Cook  Electric  Co.,  Morton  Grove,  III. 

STUDY  OF  PARACHUTE  PERFORMANCE  AND  DESIGN 

PARAMETERS  FOR  HIGH  DYNAMIC  PRESSURE 

OPERATION. 

Rept.  for  1  Jul  63-31  Dec  63, 

by  P.  E.  Pedersen.  May  64,  141p 

Contract  AF33  657  918a,  ProJ.  6066,  Task  606505 

FDL  TDR64  66  / 

Unclassified  report 

Leglblllty  of  this  document  Is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  avallaUe  copy. 

Descriptors:  ('Parachutes,  Performance  (Engineering), 
Design,  Aerodynamic  loading.  Aerodynamic  characteristics. 
Rocket  propelled  sleds.  Tests.  Shock  (Mechanics),  Drag, 
StabUlty,  Temperature,  Deceleration. 

Parachute  design  and  performance  data  were  obtained  on 
a  series  of  34  rocket-powered  sled  tests.   Parachute  de- 
ployment velocities,  ranging  between  Mach  1.0  and  1.5,  were 
obtained  with  the  Tomahawk  parachute  test  sled  operating 
in  either  single  stage  or  double  stage,  pusher  configurattoo. 
Parachute  types  that  were  Investigated  Included  Hyperflo, 
Hemlsflo.  Reefed  Conical  Ribbon  and  Supersonic  Guide  Sur- 
face designs.    The  data  obtained  Included  Inflation  character- 
IsUcs,  opening  shock  factors,  drag  coefficients.  Inflated  areas, 
StabUlty.  canopy  temperatures  and  general  structural  and 
aerodynamic  design  considerations.   From  this  parachute 
decelerator  test  program.  It  may  be  concluded  that  the  Hyper- 
flo type  parachute,  both  mesh  and  ribbon  roof  designs,  and 
the  Hemlsflo  type  parachute  can  be  fabricated  to  withstand 
and  operate  successfully  In  the  high  dynamic  pressure  region 
of  3000  pst   Supersonic  reefed  (^)eratlon  and  dlsreef  to  full 
open  was  also  demonstrated  as  practical  with  a  Conical 
Ribbon  type  parachute  design.   The  test  vehicle  system  In- 
cluding associated  deployment  and  release  techniques  and 
the  data  acquisition  system  are  also  discussed.  (Author) 
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^^°r^^**.°'  '^^^'  Wright-Patterson  AFB.  Ohio. 

RCOT  LOCUS  ANALYSIS  OF  A  HKH-GAIN-LINEAR 

SYSTEM  WITH  VARUBLE  COEFnCIENTS. 

Master's  thesis. 

by  Robert  H.  LaBounty.   26  Aug  64,  16to 

AFIT  GSF/EE/64  1  ^ 

Unclassified  report 

LegiblUty  of  Oils  document  is  in  part  unsatisfactory 
R^roductlon  has  been  made  from  best  available  copy. 


Division  1  •  AIRCRAFT  AND  FLIGHT  EQUIPMENT 


Descriptors:  (^Linear  systems,  Flight  control  systems), 
(♦Adaptive  control  systems,  FUght  control  systems), 
(*Locus,  Graphics),  Eteslgn,  Analysis,  Gain.  Dynamics. 
Feedback.  Control.  Sensitivity,  Control  systems. 
Re-entry  vehicles.  Boost-glide  vehicles.  Wings, 
Rocket  planes. 

The  purpose  of  this  ttiesia  was  to  develop  a  method  of 
successfully  applying  the  root  locus  technique  to  a  hif^- 
galn-linear  system  with  variable  coefficients.    The 
problem  was  solved  by  establishing  rules  for  positioning 
the  far  out  poles  of  such  a  system  based  on  data  obtained 
from  the  analysis  of  a  high-gain  system  unsuccessfully 
designed  for  the  X-IS  aircraft.    The  new  method  was 
applied  successfully  to  two  different  systems.   The 
conclusion  and  result  was  that  a  highly  insensitive  high- 
gain  system  capable  of  handling  large  variations  in  the 
static  loop  sensitivity  can  be  successfully  designed. 
(Author) 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 
Wright- Patterson  AFB.  Ohio. 

STABILITY  OF  MOTION  OF  AN  AIRCRAFT,  CON- 
TROLLED BY  AN  AUTOPILOT  OVER  THE  TAKE-OFF- 
LANDING  STRIP, 
by  L.  G.  Lobas.    23  Sep  64,  16p 
FTD  TT64  566;  TT  64  71528 

Unclassified  report 

Unedited  rough  draft  trans,  of  Prykladna  Mekhanika 
(USSR)  1963.  V.  9.  no.  6,  p.  659-669. 
Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  ('Aircraft,  Motion),  Stability,  Automatic 
pilots.  Take-off.  Landing  fields.  Aerodynamic 
characteristics.  Equations. 
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Foreign  Tech.  Dlv..  Air  Force  Systems  Command. 
Wright- Patterson  AFB.  C*io.  J 

DEGREES  OF  TALENT.  j  t 

by  M.  Lebedinskii.    19  Sep  64.  9p 
FTD  TT64  342;  TT  64  71524 

Unclassified  report 

Unedited  rough  draft  trans,  of  Kryl'ya  Rodiny  (USSR) 
1963,  V.  14.  no.  12,  p.  14-15. 

Descriptors:  (*Sclentiflc  personnel,  Aeronautics), 
(♦Commercial  planes.  USSR).  (*Gliders,  Design), 
Aircraft,  Airplanes. 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Systems  Engineering  Group,  Research  and  Technology 

Div.,  Wright-Patterson  AFB,  Ohio. 

A  STUDY  ON  IMPROVING  ELECTRONIC  CONTROL  OF 

AIRCRAFT  POP-UP  ARRESTING  SYSTEMS. 

Rept.  for  Jul-Oct  63. 

by  Paul  L.  Kittlnger.   Aug  64.  25p 

SEG  TDR64  38 

Unclassified  report 

Descriptors:  (* Aircraft.  Arresting  gear), 
(♦Arresting  gear.  Control  systems).  Electronic 


equipment.  Runways,  Circuits.  Cables  (Mechanical), 
Feasibility  studies.  Landing  aids.  Take-off. 

A  study  was  made  to  determine  if  a  more  satisfactory 
and  universal  aircraft  arresting  system  could  be  obtained 
at  a  cost  equal  to  or  less  than  the  present  pop-up  arresting 
system.    Primarily,  the  study  was  to  examine  the  present 
electronic  control  circuitry  and  determine  the  modifications 
and/or  developments  necessary  to  provide  Increased  con- 
trol of  and  utilization  for  many  aircraft.    Requirements  of 
the  arresting  system  control  circuitry  were  to  determine 
One  particular  aircraft  weight  class,  velocity,  and  direction 
of  travel  along  the  runway.    Logic  networks  were  to  be 
used  for  these  purposes.   The  pop-up  arresting  cable 
would  be  ejected  at  the  time  determined  by  the  control 
circuitry  to  engage  an  arresting  hook  located  on  the  air- 
craft behind  the  main  landing  gear.   Various  aircraft  were 
studied,  graphical  data  was  constructed,  and  basic  logic 
networks  were  utilized.   It  was  concluded  that  due  to  the 
con^>lex  information  desired  and  the  limits  Imposed,  the 
resulting  system  would  not  meet  the  desired  requirements. 
However,  by  intelligent  reexamination  of  the  problem,  a 
feasible  system  can  result  assuming  that  some  require- 
ments and  limitations  are  removed.   (Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

CURRENT  ASPECTS  OF  THE  THEORY  OF 

STABIUTY  AND  CONTROL  OF  AIRCRAFT, 

by  T.  Khaker.    18  Sep  64,  4^ 

FTD  TT64  396;  TT  64  71543 

UnclaBstfled  report 

Unedited  rough  draft  trans,  of  Revue  de  Mecanique 
AppUquee  (Rumania)  1963,  v.  8,  no.  2,  p.  193-216. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptora:  (♦Aircraft.  Stability),  (♦Automatic  pilots. 
Control),  Flight,  Motion,  Simulation,  Computera, 
Aerodynamic  characteristics.  Mathematical  models, 
Rumania. 
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Air  Force  Flight  Dynamics  Lab.,  Research  and 
Technology  Div..  Wright-Patterson  AFB,  Ohio. 
FATIGUE  TEST  PROGRAM  F-104G/MAP  AIRCRAPT, 
by  Frank  D.  Boensch.   Aug  64,  3^ 
Pro).  040A  77037 
FDL  TDR64  97 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Airframes,  Fatigue  (Mechanics)), 
(♦Fatigue  (Mechanics),  Airframes),  Loading  (Mechanics), 
Life  expectancy.  Tests,  Aerodynamic  loading.  Oust  loads. 
Jet  fighters.  Test  metlxxls. 

The  Lockheed  California  Conqyany  F104G/MAP  airframe 
was  subjected  to  a  full  scale  fatigue  test.   The  test  spec- 
trum consisted  of  five  symmetrical  test  loadings  and  one 
lateral  gust  loading.   The  repeated  application  of  these 
loadings  simulated  16,000  hours  of  service  life.    At  the 
conclusions  of  the  original  test  spectrum,  a  modified 
spectrum  was  applied  for  one  addiUonal  test  lifetime 
(4000  hours)  finally  100  percent  limit  load  cvnles  of  th* 


AIRCRAFT  AND  FLIGHT  EQUIPMENT  -  Division 


original  test  conditions  were  run  on  ti>e  article  untU  a 
f^'^f^^'J'^''^  occurred.   Based  on  the  fatigue  spec- 
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Instlbite  for  the  Stu<<y  of  Fatigue  and  ieUabUIty. 
Cohunbia  Univ..  N.Y.  -""ny, 
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?JoCESt*""'°''  P«OBABIUTIES^ED  5n  A  MaLoV 

Technical  rept.  no.  4.  ' 

by  R.  A.  Heller  and  M.  Shinozuka,   Jur  !64.  24d 

Contract  Nonr266  91.  ProJ.  NR064  470 

Unclassified  report 

S^^^r^^T*"*'***  (Mechanics),  Aircraft  equip- 
^M,k*      M**^*  (Mechanics),  Stochastic  proems), 
SUtis^i^Ti'n^  models   ProbabiUty).  Series.  Seque^^es. 
Statlatical  processes.  Operations  research.  Control  se- 
quences. Test  methods. 

Because  of  the  controversial  nature  of  the  rellabllltv  of 
cumulative  damage  niles.  fatigue  life  astimatesoTSr- 
^1^1.!^''        f  ""''  components,  subjected  to  variable 

med  fatigue  tests.   The  most  frequently  utilized  load 
sequences-up.  down,  up-and-down,  and  randomized  steps- 
m^h  w"  '^^'^^"^  O'-  difficult  to  apply  in  test^     ^ 
tott  «nS;J^  ^*  !.^'^"  combining  the  advantage?of 
w  th.  H^  if^'*»  ""'^  programmed  sequences  while  avoid- 
tog  Uie  disadvantages  of  both  was  presented  based  on  the 
mathematical  model  of  a  Markov  chain.    (Author) 
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ffJE^RE  MEASUREMENT  FOR  PRE^U^ 

A  LTIME  TRY, 

Technical  rept.. 

by  William  M.  Russell.   Aug  64.  42d 

ProJ.  320  205  02N 
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V  ifclassified  report 

Descriptors:  (♦Altimeters,  Calibration),  Test 
methods.  Barometers.  Barometric  pressure. 
Standards.  Navigation,  Airport  control  towers, 
Alrtrafflc  control  systems.  Automatic.  Weather 
stations,  Construction,  Installation,  Maintenance, 
operation. 

The  report  recommends  equipment  and  maintenance 
standards  for  use  In  pressure  altlmetry.   It  covers  both 
measuring  pressure  for  calibrating  alti mete rr^d  .Sour- 
ing pressure  to  determine  altimeter  setttng.  sSSSi 
for  advanced  automatic  equipment  are  ladided. 
Implementation  of  the  recommended  standards  should 
reduce  calibration  errore  to  acceptable  limits.    (Author) 
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described  from  the  user's  point  of  view.    (Author) 
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Unclassified  report 

LeglbUIty  of  this  document  is  in  part  unsatisfactory 
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Descriptors:  CTelevislon  display  systems.  All-weather 
aviation),  (♦All-weather  aviation.  Television  display 
systems),  (♦Weather  forecasting.  Terminal  flight 
facUlUes),  (♦Terminal  flight  facUiUes,  WeatheTfbre- 

t"^.'..^*'^'^'  Missouri,  Television  equipment. 
FeasibUity  studies.  Aeronautics.  H"^"«m, 

r*°,^°.!:??::f*^"**"**^«'^*'°''  systems  were  evaluated 
for  legibility  of  display,  freedom  from  interference 
accuracy  of  the  displayed  information,  rellabUity,  aiid 
man-machine  compaUbUity.   The  abUity  of  the  briefer  to 
S^°I!r«^!.""  '^'l,?o"Pl«te  weather  informaUon  when  using 
the  televlslonmethod  as  compared  to  using  the  telephone 
briefing  method  was  Investigated.   It  was^ncluded  that 

S^„l°fr^T^.!'  '^'"P^*"  *«*"*'•  situations  verbally, 
using  the  telephone  method  without  the  aWlity  to  displwr 
weather-charts  to  the  pUot,  hampers  the  briefer  to  toT 
^*H^^»    °^  !^'"*'"  situations,  and  limits  the  pUofs 
abUi^  to  asslmUate  the  weather  conditions  discussed.   It 
was  ftjrther  concluded  that  the  method  of  utiltzk^rT 
closed-circult-televlsion  system  for  pUot  weatter- 
briefing  provides  the  pUot  with  essenUaUy  the  same 
weatoer-chart  data  and  weather  Informatton.  atTremote 

wt""^;,"^'  ^  ^°'^'^  ^^^^^  had  he  appea;^  ta^^ 
at  the  Flight  Service  Station  and  that  tte  m^  isT 
coMlderable  advance  over  the  standard  telephone  weather- 
briefing  method.    PUots  readUy  accepted  the  new  COTcwt 
^«  r'^l''.!'?*  "^  <=lo8«l-circult.t^evision  ^  ^      ^ 
weather  briefing  as  excellent,  and  preferred  th^wrvice 

°r^  '"^"^  "^^"^"^  '''^  previously  av^S. 
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AND  SCHEDULES  OF  AUTOMATIC  FLIGHT  CONTROL 

SYSTEMS:    VOLUME  I,  AERODYNAMIC  VEHICLES. 

Rept,  tor  Sep  63-Aug  63, 

by  Alonzo  J.  Connors,  H.  M.  Djre,  R.  L.  Erier, 

R.  H.  Joe,  and  C.  P.  Martin.    Aug  64,  271p   PRC-R-378 
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Prepared  in  cooperation  with  Systems  Technology,  Inc., 
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Descriptors:  (*Flight  control  systems.  Costs), 
(•Operations  research.  Flight  control  systems). 
Optimization,  Systems  engineering.  Automatic,  Aircraft, 
Statistical  analysis.  Mathematical  models.  Functions, 
Equations,  Statistical  data,  ProbabUity,  Matrix  algebra. 
Mathematical  prediction.  Theory. 

The  objective  of  this  report  was  to  investigate  and 
formulate  techniques  for  predicting  the  development 
cost  and  development  time  of  automatic  flight  control 
systems  in  aerodynamically  supported  vehicles—both 
manned  and  unmanned.   An  empirical  approach  is  talcen, 
using  relevant  historical  data  on  25  automatic  flight 
control  systems.   The  predictive  methodology  is 
formulated  using  two  types  of  statistical  estimation 
models.   The  resultant  predictive  techniques  are  ex- 
pressed as  simple  algebraic  equations  that  can  be 
evaluated  to  obtain  cost  and  time  estimates  for  a  proposed 
flight  control  system.   The  principal  elements  tliat  are 
necessary  to  evaluate  the  prediction  equations  are  a 
group  of  parameters  generally  defined  prior  to,  or  early 
in,  an  R  and  D  program.    Examples  of  these  parameters 
are  gross  functional  and  design  complexity  of  the  auto- 
matic flight  control  system;  performance  and  airframe 
characteristics  of  the  vehicle;  and  scope  and  calendar 
date  of  the  development  program. 
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Descriptors:  (•Airframes,  Sandwich  construction), 
(•Laminated  plastics,  Glass  textiles),  (•Sandwich 
construction.  Laminated  plastics),  Processing, 
Aging  (Materials),  Epoxy  plastics.  Pressure, 
Temperature,  Tensile  properties,  Compressive 
properties.  Impregnation,  Analysis  of  variance. 
Honeycomb  cores,  Airplane  panels,  Adbesives. 

The  research  covered  in  this  report  involves  investiga- 
tion of  the  effects  of  raw  materials  usage  and  fabrication 
process  variables  on  the  final  strength  properties  of 
fiberglass-reinforced  plastic  (FRP)  sandwich  structure 
suitable  for  use  as  a  primary  airframe  structural  material. 
The  program  encompassed  the  two  types  of  sandwich 
fabrication  used  industrially,  the  one-step  process  method 
and  the  method  whereby  pre-laminated  facings  are  bonded 
to  the  core  in  a  separate  step.    The  materials  chosen  for 
study  were  the  promising  Volan  A  finished  181  fiberglass 
fabric  and  EPON  828  epoxy  resin  activated  by  curing  agent 
Z.   Thin,  3-ply  facings  of  these  materials  used  in  conjunc- 
tion with  txmeycomb  cores  were  the  basic  elements  of  the 
structural  sandwich.   The  results  of  the  research  program 
Include  ttie  isolation  of  the  optimum  conditions  of  fabrica- 
tion: the  expected  strength  values  for  these  optimum 
fabrication  conditions;  the  best  lay-up  method;  and  the  per- 
formance of  several  adhesive  system-core  material  com- 
binations with  optimum  conditions  of  cure  for  each.    Among 
the  many  by-products  of  the  research  effort  is  a  multi-ply 
coating  machine  which  is  capable  of  impregnating  several 
layers  of  fabric  simultaneously. 
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Unedited  rough  draft  trans,  of  Skrzydlata  Polska, 
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Descriptors:  (*Pllot8,  Females),  (* Aviation  personnel, 
USSR),  Jet  planes.  Flight  speeds. 

Recently,  the  Soviet  lady  pilot,  wife  of  Coemooaut  No.  4, 
Marina  Popovlch,  after  taking  off  one  early  morning  from 
the  Moscow  airfield  in  a  Czech-made  sports  aircraft 
L-29,  achieved  great  success.   She  flew  at  an  altitude  of 
500  meters,  at  a  closed  circle  route  of  100  km  at  an 
average  speed  of  600  km/hr.   This  is  a  new  sports 
achievement  on  the  world  scale,  In  the  class  of  light 
sports  Jet  aircraft  weighing  up  to  three  tons.   So  far,  no 
one  has  recordedsuch  a  type  6f  flight  in  the  charts  of 
world  records. 
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Descriptors:  (*HeIloopter8,  Design),  (*Hellcopter 
rotors.  Aerodynamic  configurations).  Wings,  Jet 
engines.  Flight  testing.  Flight  speeds.  Hovering, 
Level  flight.  Thrust,  Vibration.  Tall  helicopter 
rotors.  Aerodynamic  characteristics. 

The  results  of  a  flight  research  program  to  investigate 
high-speed  loaded  and  unloaded  rotors  are  presented.   The 
program  is  an  extension  of  the  high-performance  UH-IB 
flight  research  program  reported  in  TREC  63-42.   The 
compound  flight  research  helicopter,  instrumentation,  sad 
test  program  are  described  and  the  test  results  are 
discussed.    Ma]or  modifications  to  the  basic  high-perform- 
ance helicopter  Involved  the  addition  of  two  continental 
J69-T9  Jet  engines,  a  controllable  Incidence  wing  and 
controls  and  elevator-horizontal  stabilizer  changes. 
(Author) 
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Descriptors:  (* Atmospheric  electrieity.  Measurement), 
(•Aurorae.  Atmospheric  electricity  .  (♦Ionospheric 
disturbances,  Atmoapherlc  electri«  ty).  Airborne, 
Meteorological  inatrumeota.  Eleotrto  fielda,  Atmoapbere. 
Correlation  technlquea. 

Atmoapherlc  electric  parameters  measured  at  the 
ground  or  in  the  troposphere  are  frequently  observed  to  be 
correlated  with  aurorae  or  other  co«ailc  or  Ionospheric 
events,   aich  correlations  cannot  be  explained  on  the  basis 
of  our  present  knowledge  of  atmospheric  electricity  and 
auroral  physics.   Several  qualltetive  hypotheses  are  pre- 
sented In  this  doctiment.   A  new  experimental  approach  la 
proposed  which  utilizes  a  high-flying  aircraft  suitably 
equipped  with  Ionospheric  Instrumentation.    The  aircraft 
would  tow  a  float  containing  atmospheric  electric  equipment 
A  general  survey  of  measuring  methods  for  small  electric 
fields  in  the  stratosphere  Is  included  In  the  report.  (Autfaoi) 
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Descriptors:  (•Weather  forecasting,  Data  processing 
systems),  (*Data  processing  systems.  Weather  fore- 
casting), (•Programming  (Computers),  Weather  fore- 
casting). Meteorological  parameters.  Mathematical 
prediction. 

Contents:  || 

Medium-period  terminal  forecasting  project;  Enroute 
weather-analysis  and  prediction  project;  Implementation 
testing  of  meteorological  processing  techniques;  Dlglfax 
programming  project;  Subeynoptlc  scale  processes  project; 
AppTOtuib  zone  weather  studies  project. 
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by  J.  W.  T.  Youngs.   5  Aug  68,  7p   P-1451 

Unclasalfied  report 

D»«>rMor8:  (^Meteorological  charts.  Topology) 
(•Topology.  Meteorological  charts),  CUmatol^ 
Barometric  preaaure.  Theorems,  Algebraic 
topology. 

On  any  typical  weather  map  of  the  world  some  isobars 
are  small  in  size  while  others  appear  quite  extensive. 
Around  a  low  or  a  high  preaaure  area  the  isobars  usually 
aivear  as  amall  cloaed  curvea,  whUe  between  low  and 
Mg^  pressure  areas  some  isobars  ^jpear  to  be  very  lon«. 
This  paper  shows  that  some  isobars  must  be  long  enoui* 
to  contain  an  antipodal  pair  of  points.   The  proof  is 
deceptively  short  and  simple,  a  condition  brought  about  by 
the  use  of  some  of  the  most  powerful  tools  in  topoloev. 
(Author)  ^^ 


AD-607  056  Dlv.   2.  4.  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Astrophyslcal  Observatory,  Smithsonian  Institution. 

Cambridge.  Mass. 

STUDIES  OF  METASTABLE  ATOMS  AND  MOLECULES 

USING  BEAM  TECHNIQUES. 

Final  rept,,  "V 

by  Nathaniel  P.  Carleton.   Aug  64,  20p 

Contract  AF19  628  2949,  ProJ.  7661,  Task  766104 

AFCRL  64  698 

Unclassified  report 

Descriptors:  (•Upper  atmosphere.  Atomic  properties). 
(♦Aurorae.  Atomic  properties).  (♦Sky  brt^tness,  Atomic 
properties).  Atoms.  Molecules,  Atomic  energy  levels. 
Excitation,  Molecular  beams.  Ion  sources.  Chlorine, 
Hydrochloric  acid.  Oxygen,  Hafnium,  Electron  capture. 
Ionosphere. 

The  report  describes  work  on  (1)  laboratory  study  of 
certain  atomic  collision  processes  of  Interest  In  upper 
atmosphere  physics,  and  (2)  analysis  of  certain  phenomena 
of  the  aurora  and  alrglow  In  terms  of  the  collision  pro- 
cess Involved.   The  major  part  of  the  laboratory  work  was 
the  study  of  excitation  of  metastable  atoms  and  molecules 
by  electrwj  Impact  upon  a  thermal  molecular  beam,  coupled 
with  study  of  radiation  from  the  molecules  thus  excited  and 
from  other  molecules  to  which  they  may  transfer  energy 
in  collision.   In  a  separate  experiment  Investigating  the 
production  of  negative  Ions  at  heated  metal  surfaces  (as  a 
possible  Ion  source  for  collision  studies)  a  study  was  made 
of  reactions  of  C12  and  HCl  on  a  hafnium  surface  In  the 
temperature  range  1300K  to  2200K.    A  similar  study  was 
made  with  02.   On  the  atmospheric  side  of  the  work  the 
main  inquiry  was  on  the  excitation  of  low-lying  states  of 
atmospheric  molecules  by  the  hlg^  energy  tall  of  the  enenry 
distribution  of  ambient  Ionospheric  electrons.    (Author) 
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eTtlM,  AerosolB,  Dtffustoo.  Oulded  missile' tracktnf 
systems. 

Tbe  upper  atmosphere  parameters  wht(fli  are  discussed  are 
Tertlcal  autocorrelation  scale  at  the  mean  winds,  motion 
spectrum  scaJe  of  the  mean  winds,  motion  spectrum  at 
the  turbulent  winds,  mixing  length  scale,  scale  of  the  smallest 
eddies,  correlation  scales  of  the  turbulent  velocities,  dissi- 
pation length  paraoMter  from  turbulent  winds,  globule  size 
scales  and  cutoff  altitude,  time  scales  of  motion,  energy 
balance  at  the  motion,  and  criteria  for  the  onset  of  turbulence. 
Tbe  tqiper  atmosphere  motions  such  as  are  reported  will 
•reshape'  mlssUe  trails  Into  similar  configurations.   Henoe 
from  the  detailed  knowledge  of  the  characteristics  which 
missile  trails  will  take  In  the  upper  atmosphere,  it  should  be 
less  difficult  to  derelop  ^jparatus  for  oontrolllng  and/or  de- 
tecting missile  trails.  (Author) 
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Descriptors:  (*Mechanlcal  waves.  Propagation), 
Geophysics.  Shear  stresses,  Klastlolty,  Velocity, 
Mafltamatloal  analysis,  btegral  transforms. 
Differential  geometry. 

This  is  a  prelimlnaiy  report  of  results  obtained  In  an 
investigation  of  elastlo  ground  waves  initiated  by  a  point 
load  (having  a  Heaviside  time  variation)  acting  on  the 
Surface  of,  in  particular,  an  elastic  half-space.   The 
results  consist  of  1.   Integral  expressions  for  displace- 
ments and  associated  potentials  everywhere  in  ttte  half- 
space  for  the  separate  contributions  from  Oie  P,  S,  M  and 
Baylelgh  surface  wave  systems.   2.   Explicit  eiqpressions 
and  curves  for  the  surface  displacements  for  eaoh  type 
of  wave.   The  total  qufaoe  displacements  (evaluated  fbr 
nu  -  1/4)  reduce  to  known  agressions  obtained  by  Pekeris. 
The  term  "preliminary  report'  is  Intended  to  iiiq>ly  that 
the  completeness  of  tlie  solution  and  the  phjrslcal  interpre- 
tation of  results  will  be  discussed  in  solMeqaent  papers. 
(Autfaoz) 
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Descriptors:  (*Meteorologloal  balloons.  Flight 
testing),  Atmoqihere  sounding.  Density,  \(^nd. 
Meteorological  parameters.  Radar  tracking. 
Temperature,  Thermal  inmilatlon.  Ablation,  Coatings, 
Telemeter  systems,  Payload,  Rocket  motors. 
Inflatable  structures,  Sbnulation,  Launching,  Spheres. 

The  development  of  the  JUIH-ROBIN  BALLOON  DART 
under  tlie  subject  contract  is  described.   The  system  has 
been  designed  to  provide  a  low  cost,  passive  meteorological 
system  to  obtain  atmoq>beric  density  and  wind  data  at 
altitudes  from  100,000  to  215,000  feet.  The  sensor  Is  a 


■uperprMsilriaed  mylar  balloon  which  is  one  ntetor  in 
diameter  and  contains  a  comer  reflector.  The  balloon  is 
tracked  by  radar  and  ttie  desired  infoimatlan  is  obtained 
from  the  positiob-tlme  history.   Sixteen  balloons  were 
ejected  from  tte  DART  In  a  vactium  chamber  and  15  flight 
testa  were  conducted  at  White  Sands  Missile  Range  and 
E^ln  Air  Force  Base.   Two  additional  fllgbta  were  con- 
ducted with  telemetry  aboard  to  measure  the  internal  tem- 
peratures of  the  dart.   The  program  demonstrated  that  the 
balloon  could  be  ejected  reliably  at  the  desired  altitude. 
Some  difficulties  were  experienced  with  the  balloon  Infla- 
tton,  on  tbe  first  three  fll^ta.   However,  an  additional 
coat  of  Insulating  material  solved  this  problem  on  subae- 
(luent  fligfate.   The  standard  ROBIN  balloon  system  was 
used.  Data  reduction  was  not  Included  in  this  cootraot.     * 
(Autboi) 
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Resonance,  Mathematical  nKKlels,  Geophysics. 

The  observational  and  theoretical  work  on  the  low 
frequency  electromagnetic  oscillations  of  the  earth- 
ionosphere  cavity,  known  as  tbe  Schumann  resonances.  Is 
reviewed.   Additional  theoretical  considerations  are  Intro- 
duced that  allow  the  models  to  Incorporate  all  the  Important 
complications  of  the  real  ionosphere.   The  comparisons 
between  the  theoretical  predictions  and  the  observational 
data  lead  to  Implications  about  the  structure  of  the  very 
low  tODoepbere,  and  the  geometry  of  ionospheric  perturba- 
tions which  are  discussed.    (Author) 
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Jbhann  Wolfgang  Goethe  Univ.,  FrankAirt-AM-Main 

(West  Germany). 

INVESnOATIONS  ON  TROPOSPHERIC  WASH-OUT. 

Final  rept., 

by  Hans-Walter  Geoigli  and  Erich  Weber.  Aug  64,  lOto 

Contract  AF61  052  249 

AFCRL  64  816 

Unclassified  report 

Descriptors:  (*Troposphere,  Air  pollution),  ('Air 
pollutton.  Atmospheric  precipitation),  (* Atmospheric 
precipitation.  Air  pollutton).  Atmosphere.  Transport 
properties.  Waste  gases.  Dust,  Aerosols, 
Meteorological  parameters.  Chemical  analysis. 

This  report  summarizes  toe  resulte  of  chemical  analyses 
of  Individual  cases  of  prec^itation  sampled  at  different 
locations.   The  locations  showed  a  great  variety  with 
respect  to  altitode.  climate  and  level  of  Industrial  and 
anthropogeneous  pollution.    Furthermore  detailed  analyses 
and  continuous  records  of  the  traoe-substaoce  concentratton 
(hiring  individual  rainfalls  are  discussed.   The  variations  of 
toe  concentration  during  the  course  of  the  rain  and  their 
relations  to  quantity,  intensity  and  types  of  rain  as  well  as 
to  meteorological  parameters,  are  discussed.    Finally, 
preliminary  stodtes  on  the  incorporation  of  trace-sub- 
stances into  cloud-  and  raln-drc^  are  presented,  indicat- 
ing tbe  relative  Impoitaaoe  of  ralnout  compared  to 
waslKNit.   (Author) 
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Aerospace  Corp.,  Los  Aisles. ^ 

STAR-FIELD  PHOTOGRAPHY  AND  LASER  RANGING 

TECHNIQUES  FOR  SATELUTE-BAfiBD  GEODETIC 

MEASUREMENTS, 

by  E.  B.  Mayfleld  and  E.  H.  Rogers.    15  Sep  64, 

38p  TDR-269(4710-63)1 

Contract  AF04  695  269 

SSD  TDR64  145 

Unclassified  report 

Descriptors:  (* Astronomical  geodeiaics, 
Instnmientatton).  ('Satellites  (Artlltolal),  Geodesies), 
(<Oeodeslcs,  SateUltes  (Artificial)),  Airborne, 
Lasers,  Astronomical  cameras.  Stars,  Pbotographto 
techniques.  Mapping,  Surveying.  Position  finding. 

A  method  is  described  tor  obtaining  oartographto  and 
geodetto  daU  from  a  manned  orbital  aateUite.   The  tech- 
niques utilized  are  a  boresight  camsra,  which  simultane- 
ously photographs  a  particular  point  on  the  ground  and  the 
coaxial  star  field,  and  a  laser  for  obtaining  slant  range. 
These,  together  with  an  accurate  spacecraft  ephemerls, 
will  obtain  data  on  angle  coordinates  and  elevation  of 
particular  polnte  along  the  orbital  trace  of  the  spacecraft 
with  respect  to  a  primary  control  station.    Particular 
instrumental  requiremente  are  given  tor  the  star-field 
camera  and  the  laser  ranging  devtoe^  i  (Author) 
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Foreign  Tech.  Dlv.,  Air  Force 
Wright-Patterson  AFB,  Ohto. 
EXPLOSIONS  ON  THE  SUN, 
by  V.  Krat.    21  Sep  64,  8p 
FTD  TT64  408;  TT  64  71638 


Systems  Conunand, 


Unclassified  report 


Unedited  rough  draft  trans,  from  Izvostiya  (USSR) 
1962,  no.  10.  p.  4.  -^    y  , 

Descriptors:  (*Solar  flares.  Astronomy).  Solar 
radiation.  Magnetic  storms.  Solar  spectrum. 
Plasma  physics.  Magnetic  ftelds.  Analysis,  USSR. 

The  solar  flare  phenomina  is  investigated  by  examining 
Ite  source,  characteristics,  and  ite  effecto.   A  theoretical 
postulatton  considering  the  flares  as  electrical  plasmas 
Is  considered. 
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Ftorida  State  Univ.,  Tallahassee. 
PRELIMINARY  EXPERIMENTS  IN 
MODELING  WITH  AN  ANALOG  TO  .. 
LATENT  HEAT  OF  CONDENSATION. 
Techntoal  rept  no.  17, 
by  Seymour  L.  Hess.   30  Sep  64.  36p 
Contract  Nonrl600  00,  ProJ.  NR082 


CUMULUS 

THE  RELEASE  OF 


oi: 


Unclassified  report 


Descriptors:  (♦Cunuilus  clouds,  Models  (Simllation)), 
(*Convectton.  Models  (Slmulattons)),  Vapors,  Buoyancy, 
ChenUoal  reactions.  Hydrochloric  aodd.  Sodium 
compounds.  Hydroxides,  Fluorescence.  Reynolds 
number.  Condensation.  Thermo<fynamtos. 

Experlmeota  were  performed  in  modelk«  of  cumuli  in 
whtoh  the  upward  buoyancy  is  produced  by  a  chemical 
reaction  between  acid  and  base  solutiofw.   The  method  of 


proAicUon  of  buoyancy  is  analogous  to  the  release  of 
latent  heat  of  condensation  in  real  cumuli.   The  experi- 
mental convection  was  found  to  have  a  Reynolds  number 
about  the  same  as  in  small  cumuU  but  a  Froude  number 
about  one  order  of  magnltode  larger  than  In  real  cumuli. 
(Author) 
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RAND  Corp..  Santa  Monica.  Calif. 

LATITUDINAL  VARIATION  OF  MESOPAUSE  HEIGHT 

INFERRED  FROM  ECLIPSE  OBSERVATIONS, 

by  G.  F.  Schilling.   Oct  64.  23p  RM-4321-PR 

Contract  AF49  638  700 

Unclassified  rqwrt 

Descriptors:  (*Upper  atmosphere.  Atmospheric 
temperature).  (*Lunar  eclipses.  Astronomical  data). 
High  altitude.  Reflection,  Geopt^stos,  Atmosphere, 
Density. 

Observations  of  tbe  flattening  of  the  earth's  shadow 
during  lunar  eclipses  were  used  to  compute  the  magnitude 
of  a  latitudinal  height  variation  of  tbe  shadow-producing 
level.  By  means  of  a  postulate  that  this  level  is  associated 
with  a  temperature  minimum  in  the  earth's  apper  atmos- 
phere, a  latitudinal  variatton  is  inferred  for  the  meso- 
pause,  with  the  equatorial  height  being  about  25  km 
greater  than  the  height  over  tbe  poles.   Further 
Inferences  led  to  the  concluston  that  a  double  mesopause 
may  be  a  consistent  feature,  and  that  the  separatton 
distance  between  the  two  mesopause  altitudes  could 
vary  from  a  maximum  of  about  30  km  over  the  equator  to 
zero  over  the  poles.   It  was  finally  shown  that  these 
conclusions  were  not  necessarily  Inconsistent  with  the 
sparse  experimental  data  presentty  available.  (Author) 
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Inosphere  Research  Lab.,  Pennsylvania  SUte  Univ.. 
University  Park. 

TECHNIQUES  FOR  TREATING  FULLY  IONIZED  TWO- 
PARTICLE  PLASMA  EQUATIONS. 
Scientific  rept., 

tQT  R.  E.  Hartte.   IJtm  64,  116p  IRL-209 
Contract  AF19  628  4014;  Grant  NSF  G18983, 
ProJ.  8605.  Task  860502 
AFCRL  64  548 

Unclassified  report 

Desor^tors:  (*Plasma  pfaystos.  Continuum 
mechantos).  (♦Partial  differential  equattons.  Numerical 
methods  and  procedures).  Dynamics.  Plasma  oscilla- 
tions, Electromagnetto  waves.  Propagation.  Time, 
Series.  Power  series.  Gas  Ionization.  Magnetto  fields. 
Charged  particles.  D^xde  momente.  Magnetto  storms 
SciMitlfic  research.  Kinetic  Oieory. 

The  purpose  of  this  work  was  to  develop  analytical 
methods  for  treating  the  Boltzmann-MaxweU  or  associated 
continuum  e<piations  for  ftiUy  Ionized  two-particle  plasma 
e<piations  and  to  demonstrate  their  uses  through  specific 
examples.  The  descriptive  equattons  were  ti«ated 
exactly:  Uiat  is.  tiie  usual  linearization  approximation  was 
not  made.   A  time  series  expanston  method  aloiw  with  the 
method  of  partial  summation  was  applied  to  the  cold 
plasma  equattons.  More  ^)ecifically,  tiie  dependent  vari- 
ables were  npaadBA  in  time  power  series  and  Uie 
ooefftoieote  were  determined  as  functlonals  of  the  initial 
fUnctUms.   Partial  summation  was  applied  to  groiqw  of 
terms  in  each  expansion.   The  result  was  written  in  a 
oonveaient  form  comparable  to  that  obtained  by  others 
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and  from  which  some  plasma  properties  were  obtained. 
Both  the  time  series  method  and  the  method  of  character- 
istics were  applied  to  the  Boltzmann-Maxwell  system. 
The  general  time  series  solution  was  demonstrated  useful 
throu^  application  to  a  plasma  in  a  uniform  magnetic 
field.   The  method  of  characteristics  was  discussed  in 
general  and  also  applied  to  the  problem  of  a  plasma  in  a 
uoiform  magnetic  field.  (Author) 
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Callfoinla  Research  Corp.,  La  Habra. 
THEORETICAL  STUDIES  RELATED  TO  THE  DETER- 
MINATION OF  SEISMIC  ENERGY  SOURCE  DEPTH. 
Final  rept. 

hy  T.  W.  Spencer,  W.  L.  Baler,  J.  W.  C.  Sherwood. 
D.  P.  Squler,  and  R.  D.  Tooley.    IS  Jul  64.  228p 
Contract  AF19  604  8344.  Pro].  8652  ARPA  Order  180  61. 
Task  865205 
AFCRL  64  750 

Unclassified  report 

R^.  on  Pro].  VELA-UNIFORM. 

Descriptors:  (^Seismology,  Position  flndin(0, 
Selsmio  waves,  Propagation,  Time,  Earth  models. 
Geophysics.  Theory. 

This  report  summarizes  work  on  a  number  of  different 
but  related  topics,  as  folows:   The  effect  of  seismic  source 
depth  on  Rayleigh  wave  spectra  is  examined  for  a  dlsslpa- 
tive  half  space  and  for  an  elastic  layer  overlying  an 
elastic  haSt  space.  In  the  two-layer  earth  model,  the 
higher-mode  amplitude  spectra  Increase  relative  to  the 
fundamental  as  the  source  approaches  the  base  of  the 
crust.    The  exact  ray  theory  and  matrix  method  are  in 
principle  devices  for  obtaining  the  response  of  a  layered 
system  over  a  limited  time  interval.    Both  methods  prove 
to  be  inefficient  from  the  standpoint  of  automatic  computa- 
tion but  useful  in  analyzing  certain  general  properties  of 
the  response  functions  in  multllayered  systems.   Geometric 
ray  theory  is  used  to  study  the  effects  of  layer  thickness 
and  range  on  the  refracted  arrival  along  a  high-speed 
layer  embedded  in  an  infinite  medium.   The  reflection  of 
a  plane  compressional  wave  at  a  plane  interface  is  analyzed 
with  particular  emphasis  on  the  equation  for  continuity  of 
the  Instantaneous  energy  flux.   Inside  the  critical  angle. 
Knott's  equation  gives  continuity  of  the  Instantaneous  flux, 
but  beyond  the  critical  angle  Knott's  equation  must  be 
replaced  by  Oiree  separate  conditions.    (Author) 


a  current  sheet  which  is  based  oh  Duagey's  'open  model  of 
the  magnetosphere*.   The  object  of  the  atady  is  to  see  if 
charged  particles  Incident  on  this  current  sheet,  coming 
from  the  solar  wind,  and  emerging  as  possible  auroral 
particles,  emerge  in  any  kind  of  complex  spatial  distributions 
resembling  auroral  forms.    Adiabatic  theory,  which  is  good 
throughout  most  of  the  magnetosphere,  breaks  down  near  a 
neutral  point  in  the  current  sheet,  and  particle  trajectories 
must,  therefore,  be  computed.   The  computation  is  done 
using  an  rBM-7074  computer.   Only  proton  trajectories  are 
studied  extensively,  and  the  results  yield  accelerated  out- 
put protons  with  hi^  Intensity  In  a  thin  sheet,  with  perhaps 
some  thin  beam  structure  within  the  sheet.    (Author) 
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McGUl  Univ..  Montreal  (Quebec). 

HEAT  FLUX  THROUGH  THE  POLAR  OCEAN  ICE. 

Scientific  rept.  no.  12, 

by  E.  Vowlnckel.   Sep  64,  32p   AMRG-PM-70 

Contract  AF19  604  7416,  Projs.  7628,  8623, 

Tasks  762804.  862303 

AFCRL  64  751 

Unclassified  report 

Descriptors:  (^Arctic  Ocean,  Meteorology),  (^Thermal 
conductivity,  Arctic  Ocean),  (•kje,  Arctic  Ocean).  Heat 
transfer.  Salinity,  Density,  Thickness,  Aging  (Materials), 
Polar  re^ons. 

It  was  found  deslratde  to  check  the  results  of  previously 
calculated  heat  release  from  the  water  of  the  Polar  Ocean 
by  an  independent  investigation  of  the  amount  of  heat 
conducted  through  the  Polar  Ocean  Ice.   Density  and 
salinity  of  the  ice  were  taken  as  constants  and  it  was  then 
necessary  to  determine  the  areal  extent  of  the  ice  cover 
and  the  mean  temperature  and  temperature  gradients  In 
the  Ice.   Furthermore,  the  contributions  of  the  different 
Ice  thicknesses  to  the  total  ice  cover  had  to  be  determined 
for  each  month.   The  total  heat  flux  was  then  determined 
by  a  weighted  average  for  each  month.  The  monthly  flux 
values,  reduced  to  the  average  sq  cm  of  surface  (made  up 
of  both  ice  and  water),  are  given  for  various  areas,  and 
the  annual  flux  through  ice  of  different  ages  is  given  for 
the  Central  Polar  Ocean.   The  flux  values  obtained  are 
compared  with  the  energy  available  from  ocean  currents 
(Including  export  of  ice).   The  correspondence  is  very 
close:   The  two  alternatives  for  avaflable  energy  are 
8.486  cal/sq  cm.  year  and  8,986  cal/sq  cm.  jrear.   The 
calculated  beat  flux  was  8,517  cal/sq  cm,  year.  (Author) 
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Ionosphere  Research  Lab.,  Pennsylvania  State  Univ., 
University  Park. 

PARTICLE  TRAJECTORIES  IN  A  MODEL  CURRENT 
SHEET,  BASED  ON  THE  OPEN  MODEL  OF  THE  MAGNETO- 
SPHERE. WITH  APPLICATIONS  TO  AURORAL  PARTICLES. 
Scientific  rept.. 

by  T.  W.  Speteer.    10  Oct  64,  15ep   IRL-222 
Contract  AF19  628  4014;   Grant  NSF  GP2914, 
Proj.  8605,  Task  860502 
AFCRL  64  726 

Unclassified  report 

Descriptors:  (*Partlcle  trajectories.  Charged  particles). 
{*VpfeT  atmosphere.  Aurorae).  Protons.  Proton  beams. 
Electrons.  Distribution.  Solar  wind.  Mathematical  models. 
Computers.  Acceleration. 

The  work  is  a  stuc^r  of  charged  particle  trajectories  about 
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SECULAR  VAIUATION  OF  THE  GEOMAGNETIC  FIELD 

AND  UNUSUALLY  ABRUPT  CHANGES  THEREIN, 

by  V.  P.  Orlov.    Jul  64,  17p 

DSIS  T402R:  NRC  C4976 

Unclassified  report 

Trans,  of  Akademlya  Nauk  SSSR.   Instltut  Zemnogo 
Magnetlzma  lonsfery  i  Rasprostraneolya  Radlovoln. 
Trudy,  1961,  ho.  18(28)  p.  77-86. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Terrestrial  magnetism.  Periodic 
variations).  Magnetic  storms.  Geophysics,  Magnetism, 
Solar  disturbances.  Numerical  analysis,  QnpbicB.  USSR. 
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ForeigD  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 
WHY  IS  THE  CLIMATE  CHANODiq, 
by  M.  Rostaxohuk.   24  Sep  64,  6p 
FTD  TT64  691;  TT  64  71569 

Unclassified  report 

Unedited  rough  draft  trans,  from  P  rivda.  Lenlnsrad 
(USSR)  1963.  no.  28,  2  Feb,  p.  4.  —  *-»*^ 

Descriptors:  (•Atmospheric  temperature,  EarO), 
(•Climatology,  Polar  regions).  Ice,  Meteorology, 
USSR, 

The  reason  for  the  vartatloas  in  the  terrestrial  climate 
sones  Ues  in  the  fact  that  the  ices  of  the  polar  caps, 
sliding  down  to  their  previous  address  dlstrub  the 
ecipilllbrium  of  the  earth.   In  conjunction  with  this,  our 
planet  changes  its  position  relative  to  its  axis  of  rotation. 
Thus,  the  geographic  poles  are  movod,  and  a  change 
oooun  in  the  oUmatlc  sones  of  the  planet. 
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Thompson  Ramo  Wooldridge,  Inc.,  Los  Angeles.  Calif. 

GRAVITY  ANOMALIES  AT  ALTITUDE, 

fay  A.  D.  Wheelon.   10  May  56,  8p  G|M-TM-79 

L  Unclassified  report 
ry), 
(•Potential  theory.  Gravity),  ^pecUl  ftmot^nm 
(Mathematical),  Geophysics.  T 

How  to  extrapolate  a  complete  set  or  ground  measure- 
ments to  a  specified  altitude,  so  as  to  predict  the  local 
force  of  gravity  is  discussed. 
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GEOMAGNETIC  RESEARCH  BY  THE  SOVIET  SHIP 

MIKHAIL  LOMONOSAV:   REVIEW  A|tTICLE. 

Preliminary  rept. 

8  Oct  64.  18p 

ATD  P64  56;  TT  64  71574 

Unclassified  report 

Rept.  on  ^rveys  of  Soviet-Bloc  SoieQttflc  and  Techni- 
cal Literature.  Includes  as  appendix  *PUot  Survey  of  tbe 
Earths  Magnetic  Field  with  Magnetometera  Towed  behind 
an  Iron  Ship',  by  D.  L.  Finger  and  otben,  trans,  of 
Geomagnetism  1  Aeronomlya  (USSR)  1$61,  ▼.  1,  no.  3. 
p.  421-425. 

Legibility  of  this  document  Is  in  part  unsattafaotory. 
Rq;)roductlon  has  been  made  from  best  available  copy. 

Deeoripton:  (*Terrestrlal  msgnetiiai,  Ooeanology), 
(•Magnetometers,  Oceaaographlc  equipment},  (K>oeaDO- 
graphio  vessels,  USSR).  Towed  bodies.  SUp  huUs.  Iron. 
Atlantic  Ooean,  Ocean  ourrents.  Host  transfer,  Oceano- 
grapblo  data.  Depth  finding.  Solar  rMlatloD.  Plankton. 
Meteorologloal  pbsnomens.  | 

A  preliminary  report  on  geomagnetic  reeesroh  by  the 
Soviet  ship  Mikhail  Lomonosov,  based  ca  Soviet  open 
literature  is  presented.  The  report  Itehides  all  presently 
available  pertinent  information.   Tbe  sfipeiuflx  oontains  ttte 
translation  of  an  article  on  towed  magnetometera  nnaslrtoreil 
to  be  slgnlfloant  enough  to  be  rendered  in  its  entirety. 
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Boeing  Sclentiflo  Research  Labs.,  Seattle,  Wash. 

THE  VIRIAL  THEOREM  FOR  SELF-GRAVTIATING  AND 

RADIATING  GASEOUS  SYSTEMS  AND  ITS  APPUCATIONS, 

by  S.  P.  S.  Anand.   Aug  64.  43p  Dl-82-0366; 

Boeing-Matii-360 

Unclassified  report 

Prepared  In  cooperation  wiUi  Yale  Univ.  Observatory. 

New  Haven.  Conn. 

Also  available  from  the  autiwr. 

Descrlptora:  (•Stan,  Magnetohydrodynamlcs), 
(•Magnetohydrodynamics,  Stan).  Interstellar 
matter.  Gases.  Kinetic  theory.  Tensor  analysis. 
Astrophysics. 

The  vlrial  tensor  equation  for  self-gravltatlng  gaseous 
systems  in  which  radiation  Interacts  with  matter  in  the 
relative  motion  Is  obtained.   The  modified  version  of  this 
equation  in  the  presence  of  magnetic  field  and  rotation  U 
also  given  under  ^e  usual  assumptions  of  hydromagnetics. 
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Naval  Research  Lab.,  Washington,  D.  C. 
THE  MEAN  DISTANCE  TO  THE  MOON  AS  DETER- 
MINED BY  RADAR. 
Interim  rept., 

Ij  B.  S.  Yaplee,  S.  H.  Knowles,  A.  Shapiro, 
K.  J.  Craig,  and  D.  Brouwer.   16  Sep  64.  230 
Pro].  RR004  06  41  5200 
NRL6134 

Unclassified  report 

Pr«psred  in  cooperation  with  Yale  Univ.  Observatory. 
New  Haven,  Comu;  presented  at  the  lAU  Syn4>o8lum 
(no.  21)  'The  System  of  Astronomical  Constants'  in  Paris 
France,  27-31  May  63.  ' 

Legibility  of  this  document  is  in  part  unsatisfactory. 

Descriptors:  (♦Moon,  Radio  astronomy), 
(•Radio  astronomy.  Moon),  Maps,  Range  flndins. 
Errors,  Terrain. 

The  distance  to  the  moon  was  measured  by  radar  from 
October  1959  to  July  1960  with  a  basic  resolution  of  ±150m. 
The  measured  distance  from  the  observing  station  to  the 
nearest  point  of  the  moon  was  corrected  for  the  eartt's 
rotation  and  the  motion  of  the  moon.   In  addition,  the  Ubra- 
tion  0*  the  moon  changes  the  nearest  point  of  reflection 
^dtttime.   As  observations  were  made  over  many  months, 
several  returns  from  the  same  lunar  area  were  obtained. 
The  monthly  variations  in  distance  due  to  lunar  topography 
were  used  to  derive  an  equivalent  radar  topographical  map 
around  the  central  region  of  the  moon.   This  map  provided 
the  necessary  corrections  to  account  for  lunar  topographical 
variations.   All  the  measured  distance  after  applying  tbe 
above  correctlonB  were  used  in  a  least  square  solution  with 
the  best  known  constants.  The  solution  yielded  a  value  of 
384.400  km  ±1.2  km  for  the  mean  dlstanoe  to  tbe  moon. 
The  uncertain^  of  1.2  km  is  mainly  due  to  tbe  uncertainty 
of  ttte  lunar  radius.  Using  this  mean  distance,  a  value  ot 
8,378.167  m  for  the  earth's  equatorial  radius  was 
datermlned.  (Author) 


AD-607  359  Dlv.   a 

OTS  Prices:  HC  $a.00/llF  $0.50 

CanteriMiy  Univ.,  Christdmrefa  (New  Zealand) 
CeaBRVATIONS  IN  NEW  ZEALAND  OF  GEOMAGNETIC 
MICBOPULSATIONS  IN  THE  0.008  -  2.0  C/S  BAND 


Division  2  •  ASTRONOMY,  GEOPHYSICS  AND  GEOGRAPHY 


Final  rept.  for  Oct  62-Jan  64, 

by  B.  J.  Fraaer  and  C.  D.  EUiyett.   Jun  64,  38p 

Grant  Noar  G00020  63 

Unclassified  report  • 

Legibility  of  Oils  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  oopy. 

Descriptors:  (*Terrestrlal  magnetism.  Electromagnetic 
pulses),  (*Electromagnetlc  pulses,  Terrestrial  mag- 
netism). Solar  disturbances,  Magnetic  storms,  Lightning, 
Background,  Amplifiers,  Electronic  equipment.  Frequency 
shift.  New  Zealand,  Measurement. 

A  study  from  a  four  channel  narrow-band  mlcropulsatlon 
apparatus  operating  in  the  0.5  -  2.0  c/s  band  has  been 
carried  out.   Both  pearls  and  impulsive  signals  were  found. 
Results  show  that  pearls  occur  in  association  with  sudden 
magnetic  storm  commencements  (SSC's).   Narrow-band 
frequency  drifts  are  also  evident  in  pearl  events.    Results 
of  broad-band  mlcropulsatlon  studies  in  the  0.008  -  0.25  c/s 
band  over  the  period  October  1962  to  January  1964  reveal 
solar  region  activity  between  the  6th  and  9th  days  of  the 
solar  rotation  in  ten  of  the  seventeen  rotations  observed. 
In  one  case  this  activity  was  present  for  six  consecutive 
rotations,  indicating  a  persistent  active  region.    Pre- 
liminary frequency-time  analyses  of  broad-band  micro- 
pulsations  recorded  on  portable  transistorised  equipment 
are  also  included.   (Authoi^ 


AD-607  373  Div.    2,  30 

OTS  Prices:  HC  $3.00/MF  $0.50 

Bendix  Corp.,  Southfield,  Mloh. 

DEVELOPMENT  OF  A  HYPSOMETER  FOR  ATMOS- 
PHERIC SOUNDING. 
Final  engineering  rept.« 
by  W.  G.  Wolber.    Apr  64,  52p   RLD-2601 
Contract  DA36  0398c84992,  Pro].  3D36  04  031  01  06 

Unclassified  report 

Descr4>tors:  (^Hypsometers,  Atmospheric  sounding), 
(* Atmospheric  sounding,  Hypsometers),  Meteorological 
Instruments,  Airborne,  Rockets,  Desi^i,  Performance 
(Engineering),  Flight  testing. 

The  summarized  program  resulted  in  the  development 
of  a  miniature  hypsometer  for  rocket-borne  dropsonde 
appllcaticm.   The  developed  unit  met  or  exceeded  the 
contract  specifications:  it  is  believed  that  its  range  could 
easily  be  extended  to  measure  altitudes  to  300,000  feet. 
The  sensing  teclmlque,  the  sensor's  design  and  develop- 
ment, the  laboratory  performance  tests,  the  actual  roclcet 
flight  tests,  and  the  development  of  a  pressure  calibratiao 
stand  are  discussed.   (Author) 


AD-607  379  Dlv.    2.  20,  25 

OTS  Prices:  HC  $6.00/MF  $1.25 

Stanford  Electronics  Labs.,  Stanford  Univ.,  Calif. 

WAVE  PARTICLE  GYRORESONANCE  INTERACTIONS 

IN  THE  EARTH'S  OUTER  IONOSPHERE. 

by  T.  F.  BelL    May  64,  21^   SEL-64-063. 

SEL-TR-3412-5 

Grant  AF  AFOSR62  370 

AFOSR  64  1908 

Unclassified  report 

Descriptors:  (^Plasma  phjrsics,  lonospiwre),  (*Iodo- 
sphere.  Plasms  physics).  Very  low  frequenoy.  Electro- 
magnetic waves.  Charged  particles.  Whistlers,  Eleotroo 
density.  Terrestrial  magnetism.  Van  Allen  radiation 
htitt.  Particle  trajectories.  Cyclotron  resonance  phe- 
,  OeoplqrBlos,  Ntwlear  physios. 


An  investigation  is  presented  of  certain  aspects  of  those 
gyroresonance  interactions  wtilch  take  place  between  very 
low  frequency  VLF  electromagnetic  waves  and  cliarged 
particle  fiuxes  in  the  earth's  outer  ionosphere.  These  inter- 
actions, in  which  significant  amounts  of  energy  can  be  ex- 
changed between  the  particle's  kinetic  energy  form  and 
the  wave  electromagnetio-energy  form,  are  thought  to  be  of 
importance  with  respect  to  the  dynamical  properties  of  the 
earths'  outer  ionosphere.  Specifically  two  problems  are 
considered.   The  first  problem  involves  the  stability  of  th* 
outer  ionosphere  plasma  to  wlilstler-mode  waves  under 
conditions  in  which  high  energy  electron  fluxes  permeate 
this  plasma.   The  second  problem  involves  the  feasibility 
of  the  creation  or  depletion  of  an  artificial  radiation  belt 
utilizing  the  geocyolotron  gyroresonance  interaction  in 
order  to  transfer  energy  between  man-made  waves  and 
relativistic  electrons  trapped  in  the  outer  ionosphere  by 
the  earths'  magnetic  field  near  the  magnetic  equatorial 
plane. 


AD-607  389  Dlv.   2 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  CallL 

DETECTION  OF  MESOSPHERIC  CLOUDS  FROM  A 

SATELLITE, 

by  Dtran  Diermandjian.    May  62,  12p   P-2S79 

Contract  AF49  638  700 

Unclassified  report 

Presented  at  ttie  International  Symposium  on  Rocket  and 
SatelUte  Meteorology.  W.M.O..  LU.O.O..'and  COSPAR, 
Washington,  D.  C.  23-25  Apr  62. 

Descriptors:  (•Clouds,  Meteorological  satellites). 
(•Meteorological  satellites.  Clouds),  Noctlluoent  clowls. 
Photometers,  Polar  orUt  trajectories.  Particles,  Polari- 
zation, Meteorologioal  phenomena.  Intensity. 

The  possibility  of  the  photometric  detection  of  meso- 
spberic  clouds  from  a  low  polar  orbit  satellite  is  dis- 
cussed.  As  an  example,  it  is  shown  that  noctllucent  clouds, 
under  certain  conditions,  should  be  easily  detectable  at 
latitudes  and  seasons  which  are  not  suiteid  to  ground  based 
observations.   A  simple  satellite  experiment  is  described 
which  would  also  yield  some  data  on  the  nature  of  the  cloud 
particles.  (Author) 


AD-607  393  Dlv.    2,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Redstone  Scientific  Information  Center, 

Redstone  Arsenal,  Ala. 

INVESTIGATIONS  ON  THE  COLORIMETRT  OF  THE 

MOON.   PT.  L   VISUAL  COLORIMETRT  OF  INTEGRAL 

MOONLIGHT.   PT.  H.   A  NEW  PROCESSINQ  OF  THE 

POTSDAM  SPECTROPHOTOMETRY, 

by  V.  V.  Sharonov.   22  Sep  64  32p 

RSIC  283;  TT  64  71577 

Unolasstftod  report 

Trans,  of  Leningrad  Univ.   Vestnlk  (USSR)  1955,  v.  10, 
no.  11,  Seriya  Matematlkl,  Flzikl  1  KhlmU,  no.  4,  p.  118- 
laO;  1956,  ▼.  11.  no.  1,  Seriya  Matematflri.  Mekbaalkl  1 
Astrcnomii,  no.  1.  p.  155-167. 

Descriptors:  (*Moon,  Colorlmetry).  (*Spoctro8copy, 
Moon),  Spectrophotometers,  ^>ectra  (Visible  and  tiltra- 
violet),  Reflection,  Surfaces,  Brightness,  Ilhimlnation. 
Sun,  Albedo  (Astronomy),  Rock  (Oeolocy),  Astrooomlosl 
data.  Extraterrestrial  topogrtfisy,  Equattona. 

Works  on  the  Tlaaal  oolorlm«ti7  of  Oie  moon,  peifonned 
tai  recent  times,  hsrs  slioim  both  the  Ugh  aooorsoy  and  tte 
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great  efilcieDcy  of  this  method  of  investigating  the  optical 
features  of  the  outer  cover  of  the  h«iar  surface.   A  compari- 
son of  the  determinations  of  the  oolor  of  a  great 
quantity  of  sections  of  the  lunar  surface  pit>ve  that  the 
color  of  the  lunar  surface  is  very  stteciflc.  Togettier  with 
daU  concerning  brightness,  this  has  led  to  the  conclusion 
that  with  respect  to  the  oharaoterlsttos  of  its  ivflectlng 
capabilities,  the  matter  of  the  cover  of  the  lunar  surface 
has  no  analogs  either  among  terrestrial  rocks  or  among 
meteorites.  In  this  article  new  data  on  the  visual  colort- 
metry  of  the  moon,  based  on  observations  and  measure- 
ments performed  primarily  in  1954,  are  given.   Certain 
explanations  are  also  made  relative  to  the  application  of 
the  colorlmetric  method  in  the  matter  of  investigating  the 
reflecting  capability  in  general. 


3.  Chemical  Warfare  equipment  and 
Materials 


AD-607  280  Dlv.   3 

OTS  PrloM:  HC  $1.00/MP  $0.50 

Southern  Research  Inst.,  Birmii^haii   Ala. 


DESION  STUDY  TO  DEVELOP  INSTRUMENTATION 


FOR  FIELD  EVALUATION  OF  CHEMICAL  AGENTS. 

Bi-monthly  progress  r^t., 

by  Alfta  N.  Bird.  Jr.   20  Oct  64.  6p 

Contract  DA18  108AMC32A 

Unclassified  report 

See  also  AD-604  093. 

DescHptors:  (♦Chemical  warfare  agents.  Instrumen- 
Utlon),  (•Gas  detectors,  Design).  Television  cameras. 
Electrolytic  cells.  Particles,  Aerosols,  Counting 
methods.  Oximes.  G  agents.  V  agents.  Sanqders. 

The  r^>ort  describes  the  work  on  the  laboratory  model 
flash-television  particle  counter  and  the  electrochemical 
agent  meter.   The  most  Important  woric  on  the  particle 
counter  was  checking  and  refining  the  electronic  counting 
clroults.   The  segmented  wheel  cell  was  equipped  wltha 
mechanism  to  coat  the  ceU  with  oxlme,  and  ceU  was 
checked  with  HCN  and  GB.   These  tests  indicated  that  the 
principle  of  the  wheel  ceU  should  be  useftil  for  measuring 
the  concentration  of  GB  as  a  function  of  time.   The  wbe^ 
ceU  is  not  suitable  for  measuring  the  concentration  of  VX 
as  a  funcUon  of  time  because  of  the  long  time  delay  in  the 
V  to  G  conversion  filter.   An  ageot-time  meter  that 
utilizes  a  different  sampling  technicpie  was  tried.   This 
device  will  take  a  one  liter  sample  of  VX  in  about  one 
second  and  read  the  concentration  over  a  longer  time 
about  one  minute.   A  spontaneous  electrolysis  ceH  wu 
used  to  read  the  agent  concentration.   The  work  on  the 
particle  counter,  wheel  cell,  and  the  VX  sampler  are 
described.  The  assembly  of  the  electronic  counting 
circuits  was  completed.  (Author) 
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4.  Chemistry 


AD-606  957 
OTS  Prices: 


Dlv..  4 
HC  $5.00/MF  $1.00 


Materials  Research  Lab.,  Pennsylvania  State  Univ., 

University  Park. 

KINETICS  OF  SOME  SOLID  STATE  REACTIONS  AT 

HIGH  PRESSURE. 

Technical  rept.  no.  18, 

by  Robert  Joseph  Zeto.  10  Jul  64,  lS2p 

Contract  Nonr656  20 

Unclassified  report 

S\ibmltted  in  partial  fulfillment  of  Doctoral  thesis. 

Descriptors:  ('Minerals,  Reaction  kinetics),  ('Reaction 
kinetics.  High-pressure  research).  Phase  studies. 
Crystals,  Catalysis,  Crystallization,  Transformations, 
Silicon  compounds,  Dioxides,  Beryllium  compounds, 
Fluorides,  Germanium  compounds. 

The  thesis  comprises  a  kinetic  study  of  some  solid 
state  reactions,  and  Includes  the  Influence  of  both  temper- 
ature and  high  pressure  on  the  rates  of  transformation. 
The  following  polymorphic  reactions  were  investigated 
with  temperature  to  700  C  and  pressure  to  100,000  bars: 
Si02-quartz  to  S102-coe8ite;   S102-crl3tobaltte  to  S102- 
coesite;   Si02-cristoballte  to  S102  quartz;   crystallization 
of  Si02-gla8s;   crystallization  of  BeF2-glass;   crystal- 
lization of  Ge02-glass;    and  Ge02-quartz  to  Ge02-rutile. 
In  addition,  the  reverse  transformation  of  both  Si02- 
coesite  and  BeF2-coesite  was  investigated  at  high  tem- 
perature and  ambient  pressure.    (Author) 


AD-606  973  Dlv.   4,  14 

OTS  Prices:  HC  $3.00/MF  $0.75 

National  Carbon  Co.,  Parma,  CNilo. 

RESEARCH  AND  DEVELOPMENT  ON  ADVANCED 

GRAPHITE  MATEIUALS.   SUPPLEMENT  TO  VOLUME  X: 

THERMAL  REACTIVITY  OF  AROMATIC  HYDROCARBONS, 

by  T.  Edstrom  and  L  C.  Lewis.    Aug  64,  84p 

Contract  AF33  616  6915,  Projs.  7350.  7381, 

Tasks  735002.  738102 

WADD  TR61-72  VIO  SiqppU 

Unclassified  report 

A  portion  of  the  original  document  contains  fine  detail 
wUch  may  make  reading  of  photocopy  dlffictilt. 

Descr^rtors:  (^Graphite,  Pr^aratlon),  (^Hydrocartwns. 
Thermochemistry),  (* Aromatic  compounds. 
Thermochemistry),  Heterocyclic  compounds.  Carbon, 
Pyrolysls,  Chemical  reactions.  Reaction  kinetics. 
Argon,  Refractory  materials. 

A  survey  of  Oie  thermal  reactivity  of  84  aromatic  hydro- 
carbons was  given  in  AD-288  075.   This  supplement 
presents  the  extension  of  this  study  to  26  new  aromatic 
hydrocarbons,  25  heterocyclic  compounds,  76  substituted 
aromatlcs,  and  14  binary  mixtures  of  aromatic  compounds. 
Differential  thermal  analysis  was  employed  to  delineate 
ibe  Qiermal  behavior  during  pyrolysls  to  750C  In  an  argon 
atmosphere.    Emphasis  is  placed  on  the  role  of  heteroatoms 
and  the  effects  of  ring  substituents  on  the  thermal  reactivity 
of  aromatic  hydrocarbon  precursors  to  carbon  and 
graphite.   (Au&or) 


AD-606  989  Dlv.   4.  14 

OTS  Prices:  HC  $3.00/MF  $0.75 

American  Cyanamld  Co.,  Stamford,  Conn« 

CHEMILUMINESCENT  MATERIALS. 

Technical  rept.  no.  5,  1  Jun-31  Aug  64. 

31  Aug  64.  63p 

Contract  Nonr4200  00,  Pro].  NR3S6  452,  ARPA 

Order  299 

Unclassified  report 

See  also  AD-602  272. 

Descriptors:  (^Luminescence,  Materials), 
(♦Photochemistry,  Luminescence),  Organic 
oxygen  compounds.  Chlorides,  Hydrogen  peroxide, 
Polycyclic  compounds,  Peroxides.  Ions.  ElectrooB, 
Exchange  reactions,  Synthesis  (Chemistry), 
Quantum  statistics.  Electrochemistry,  Fluorescence, 
Molecular  structure. 

Progress  in  determining  mechanisms  of  processes 
fundamental  to  chemlluminescence  is  described  with 
particular  reference  to:  (1)  studies  of  oxalyl  chloride- 
hydrogen  peroxide — 9,  10-dlphenylanthracene 
chemlluminescence;  (2)  studies  of  anthracene  photoperoxlde 
decomposition  chemlluminescence;  (3)  studies  of  Ion 
radical  electron  transfer  chemlluminescence;  (4)  synthesis 
and  exploratory  studies  of  potentially  new  chemllumtnescent 
systems.    (Author) 


AD-607  039 
OTS  Prices: 


Dlv.   4 
HC  $3.00/MF  $0.75 


Valley  Forge  Space  Technology  Center.  Philadelphia.  Pa. 

RESEARCH  ON  ELECTRIC  ARC  REDUCTION  OF  CARBON 

DIOXIDE, 

by  Fred  P.  Rudek  and  Harold  Warner.   Jul  64.  56p 

Contract  AF33  657  11030,  ProJ.  6373.  Task  637302 

AMRL  TDR64  62 

Unclassified  report 

Descriptors:  (*Carbon  dioxide.  Reduction  (Chemistry)), 
Electric  arcs.  Chemical  reactions.  Heat  of  reaction. 
Gas  flow.  Oxygen,  Carbon  compounds.  Monoxides. 
Electrodes,  Laboratory  equipment.  High-temperature 
research.  Plasma  medium.  Energy. 

A  program  of  applied  research  was  conducted  to  determine 
the  applicability  of  reducing  carbon  dioxide  by  an  electric 
arc  process.   Testing  of  an  electric  arc  reactor  In  the  lab- 
oratory indicated  that  carbon  dioxide  conversion  rates  up 
to  50  percent  by  weight  per  pass  were  readily  attainable 
with  an  electric  arc  plasma  generated  by  repeated  capacitor 
discharges.   Energy  efficiencies  obtained  ranged  as  high  as 
98.9  percent,  but  at  appreciable  carbon  dioxide  flow  rates 
the  measured  efficiencies  were  approximately  50  percent. 
Preliminary  material  balances  Indicate  a  reactor  flow  rate 
of  26.2  pounds  per  day  with  an  energy  input  of  13  kw  hours 
per  day  are  required  to  process  6.6  pounds  of  carbon 
dioxide  per  day.   The  use  of  a  plasma  for  carbon  dioxide 
processing  offers  the  advantages  of  hlgfa-temperature  gas 
processing  (le,  arc  temperatures  to  5000K),  while  minimizing 
problems  usually  associated  with  high  temperature  reactors. 
(Author) 


AD-607  046  Dlv.   4,  16.  23 

OTS  rices:  HC  $2.00/MF  $0.50 

Magna  Corp.,  Anaheim,  Calif. 
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TOXIC  VAPOR  INDICATORS. 
Final  rept.  for  2  Jul  62-2  Apr  63. 
May  63,  47p    DCN-294/7008/T9 
Ck>ntract  AF04  611  8501,  ProJ.  3850, 
RTD  TDR63  1136 


sk  385004 


Unclassified  report 


Descriptors:  (•Toxicity,  Monitors),  (*Vapor8,  Toxicity), 
(*Metal  films.  Monitors),  Hazards,  Personnel,  Launch 
sites.  Nitrogen  compounds.  Tetroxidee.  Fluorine,  Hydrazine, 
Plastics.  Silver.  Vapor  plating.  Potassium  compounds. 
Chlorides,  Temperature.  Humidity. 


Results  are  presented  of  work  performed  in  the  develop- 
ment of  thin  film  sensors  for  the  detection  of  low  concen- 
trations of  nitrogen  tetroxlde  and  fluorine.    The  effect  of 
temperature  and  humidity  on  the  response  rates  of  the  films 
Is  presented.   Responses,  in  terms  cmF  Increase  in  sensor 
resistance,  of  several  percent  per  miavte  have  been  obtained 
for  concentrations  below  1  ppm.   Based  upon  the  results  a 
laboratory  model  of  a  personnel  dosimeter  for  nitrogen 
tetroxlde  and  fluorine  was  built  and  submitted  for  field 
tests.    (Author) 


AD-607  054  Dlv.   4.  14 

OTS  Prices:  HC  $1.00/MF  $0.50 

Midwest  Research  Inst.,  Kansas  City,  lAo. 

SYNTHESIS  OF  ELASTOMERS  CONTAINING  Si-N  BONDS 

IN  THE  MAIN  CHAIN. 

^larterly  progress  rept.  no.  10,  1  Jul<-80  Sep  64, 

by  L.  W.  Breed  and  R.  L.  Elliott.    14  Oct  64.  22p 

Contract  DA23  0720RD1687.  Projs.  S9Z  32  002,  2531C 

Unclassified  report 

See  also  AD-602  453.  1 1 

Descriptors:  (*Elastomers,  Synthesi$  (Chemistry)), 
(■Silicone  plastics.  Synthesis  (Chemistry)).  (*Organic 
nitrogen  compounds,  Elastomers).  Heat-resistant  plastics. 
Phenols.  Polymers.  Viscosity,  Silanaa,  Heterocyclic 
compounds. 

A  new  polymer  from  blspbenol  A  and  t|«  cyclic 
(Me2S10SiMe2NMe)2  gave  a  tough,  elastic  polymer  with 
an  intrinsic  viscosity  of  2.22.    The  polymerization  of 
amlnostlanes  with  plperazlnes  gave  only  low  molecular 
weight  polymers.   The  preparations  of  other  silazane 
monomers  and  intermediates  are  described.    (Author) 


AD-607  085  Dlv.   4,  14 

OTS  Prices:  HC  $2.00/MF  $0.50 

Aerospace  Research  Center,  General  t*recislon.  Inc., 
Little  Falls.  N.  J.  | 

HIGH-TEMPERATURE  RESBTANT  POLYMERS. 
Quarterly  progress  rept.  no.  3,  1  Jul-|0  Sep  64, 


by  J.  Luloff  and  C.  Vogel.   15  Oct  64, 
Contract  NObs90194 


See  also  AD-602  794. 


iclassifled  report 


Descriptors:  ('Heat-resistant  plastics.  Withalocyanines). 
(•Phthalocyanlnes.  Polymerization).  (♦Silicon  compounds. 
Heat-resistant  plastics).  (•Organoboranes.  Polymeriza- 
tion). Resorclnol.  Polymers.  Boranes,  Titanium 
compounds,  Chemical  properties,  Aluminum  compounds. 
Synthesis  (Chemistry). 


Condensation  polymer  synthesis  studies  were  initiated 
with  an  Investigation  of  the  dlhydroxysUlcon  phthalocyanlne- 
resorcinol  system.   A  crystalline  polymer  Intermediate 
was  isolated  and  is  being  characterized.  The  synthesis  ot 
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dlfunctlonal  carborane  and  neocarborane  comonomers  for 
use  in  similar  condensation  polymerization  reactions  was 
actively  pursued.    6,  9-bls(acetonltrllo)decaborane  was 
prepared  and  converted  sequentially  to  1,  2-bls(acetoxy- 
methyl)carborane  and  1,  2-bls(hydroxymethyl)carborane. 
Carborane  was  also  synthesized  by  the  basic  permanganate 
oxidation  of  the  carborane  dlol.   An  investigation  of  the 
titanium  phthalocyanine  system  resulted  In  the  isolation  and 
characterization  of  the  novel  +2  valence  compound,  PcTl. 
This  compound  Is  soluble  and  stable  In  sulfuric  add,  form- 
ing a  brown  solution,  but  It  can  be  oxidized  In  that  medium 
to  phthallmlde  by  persulfate.    Continued  attempts  to 
accelerate  the  formation  of  dlchloroslllcon  phthalocyanine 
were  unsuccessful,  but  a  hl^-pressure  facility  for  the 
improved  preparation  of  this  material  has  been  installed. 
The  product  from  the  reaction  of  Dabco  with  chloraluminum 
phthalocyanine  In  dlmethylformamide  underwent  hydrolysis 
to  form  hydroxy  aluminum  phthalocyanine  hydrate.    (Author) 


AD-607  108  Dlv.   4,  25 

OTS  Prices:  HC  $1.00/MF  $0,50 

Polymer  Research  Inst.,  Univ.  of  Massachusetts, 
Amherst. 

THE  POLARIZABILITY  OF  MOLECULES  CONSID- 
ERING INTERNAL  FIELD  EFFECTS  USING  A  POINT 
MPOLE  APPROXIMATION. 

Technical  rept  no.  72   (NSF  progress  rept.  no.  4), 
by  Earl  M.  Mortensen.    1  Sep  64,  19p 
Contract  Nonr3357  01,  Grant  NSF  GP1693, 
ProJ.  NR056  378 

Unclassified  report 

Descriptors:  (*Chemlcal  bonds.  Polarization), 
(♦Molecular  association.  Polarization),  Electric  fields, 
Dipole  moments.  Vector  analysis.  Matrix  algebra, 
Transformations  (Mathematics). 


AD-607  148  Dlv.   4.  7 

OTS  Prices:  HC  $1.00/MF  $0.50 

Aerospace  Corp.,  Los  Angeles.  Calif. 
MATERULS  AND  STRUCTURES.  MATERLVLS  AND 
PROCESSES  ANALYSIS  PROGRAM. 
Semiannual  technical  rept.  for  1  Jul-31  Dec  61, 
by  A.  G.  Whittaker,  T.S.  Lee.  and  F.  M.  Wachl. 
28  Feb  62,  9p   TDR-930(2240-53)TR-l 
Contract  AF04  647  930 
DCAS  TDR62  S3 

Unclassified  report 

Descriptors:  (*Electrochemlstry.  Electrolytic  ceUs). 
(♦Electrolytic  cells,  Electrochemistry).  Solids.  Electro- 
lytes. Electrodes.  Metals.  Electric  currents.  Voltage. 
Oxidation-reduction  reactions.  Surface  properties. 
Polarization.  Heat  of  activation  Conductivity,  Sliver 
compounds.  Nitrates,  Potassium  compounds.  Sodium 
compounds.  Calcium  compounds.  Chlorides,  Hydrates, 
Eutectlcs,  Copper  compounds.  Platinum,  Silver,  Copper. 

A  study  was  made  of  the  electrochemistry  of  metal 
electrode-solid  electrolyte  systems,  the  difficulties  en- 
countered, and  the  resulte  of  these  exploratory  studies 
are  discussed. 


AD-607  157  Dlv.    4,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohio. 

NUCLEAR  RESONANCE  SPECTRA  OF  ISOPROPYL 
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COMPOUNDS  SPECTRA  OF  TYPE  A6B  AND  A6BX, 
by  J.  Ranft.   22  Sep  64.  41p 
FTD  TT64  537;  TT  64  71541 

Unclassified  rqx>Tt 

Unedited  rough  draft  trans,  of  Annalen  der  Physik 
(East  Germany)  1962,  ser.  7.  v.  10,  no.  1/2,  p.  1-30. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reprockictlon  has  been  made  from  best  available  copy. 

Descriptors:  (♦Nuclear  resonance.  Equations), 
(♦Organic  compounds.  Nuclear  resonance).  Protons, 
Nuclear  spins.  Absorption  spectrum.  Line  spectrum. 
Alcohols,  Chlorides,  Bromides.  Iodides,  Amines, 
Aldehydes,  Esters.  East  Germany. 


AD-607  172  DlT.   4,  25 

OTS  Prices:  HC  13.00/MF  $0.75 

Catholic  Univ.  of  America,  Washington,  D.  C. 

VTORATIONAL  RELAXATION  IN  HYDROGEN  CHLORIDE. 

Final  rept., 

by  Jarus  W.  Qulnn.    1  Jun  64,  66p 

Contract  AF19  604  5558,  ProJ.  7670,  Task  767003 

AFCRL  64  559 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Hydrochloric  acid,  Emisslvlty),  Chemical 
bonds.  Excitation,  Vibration,  Relaxation  time.  Microwaves, 
Light,  Quantum  statistics.  Diffusion,  Spectroscopy. 

The  equilibration  of  the  vibraUonal  degree  of  freei;iom  of 
hydrogen  chloride  was  studied  at  presauree  below  fi  cm  of 

"cury.   The  gas  was  excited  to  emission  in  a  pulsed, 
microwave  discharge.   The  light  was  dispersed  by  a 
monochromator  and  its  intensity  measured  as  a  function  of 
time  for  all  resolved  vibration-rotation  lines  in  the  region 
of  the  HCl  fundamental.   These  measurements  give  a  direct 
measure  of  the  population  density  of  the  excited  gas.    All 
evidence  points  to  the  fact  that  equilibrium  is  established 
quickly  between  the  translatlonal  and  rotational  degrees  of 
freedom  relative  to  the  vibrations.   Hence  the  measure- 
ments give  the  rate  at  which  vibrational  equilibrium  is  re- 
established after  the  pulse.   The  observed  dependence 
upon  pressure  Is  opposite  to  what  one  would  expect  from  a 
colllslonal  deactivation  theory.   The  behavior  was  related 
to  a  diffusion  process  In  which  vibrational  deactivation 
occurs  prlmarUy  at  the  waUs  of  the  discharge  vesseL 
(Author) 


AD-607  177  DlT.   4,  14 

OTS  Prices:  HC  ILOO/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wrlgfat-Patterson  AFB,  Ohio. 

METHOD  OF  OBTAINING  1,  n-HEXAMETHYLPOLY- 

DIMETHYL  SILOXANES, 

by  K.  A.  Andiianov,  M.  V.  Sobolevskll, 

T.  A.  KraaovBksya,  and  L.  V.  Sobolerskays. 

22  Sep  64,  6p 

PTD  TT64  549:  XT  64  71662 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent  156553 
(sppL  736310/23-4,  30  JUd  61). 

Descr^itors:  (*SllaxaDes,  Poiymerlsatkn),  Sllanes, 
Chlorides,  Potassium  compounds,  Synthesis  (Cbemistrvt 
PatenU,  USSR.  ^  "* 

A  method  Is  proposed  for  obtaining  l^i-bexameth^- 
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polydlmethyl  sllonnes  which  consists  of  the  fact  that 
polydlmethylcyoloslloxanes  are  polymerized  with  the 
theoretical  amount  of  alpha,  omega-potasslimi-oxypoly- 
dlmethylsiloxane  at  a  temperature  of  120C  and  the 
polymerization  product  is  subsequently  neutralized  with 
trlmethjdchlorosllane.   This  yields  a  polymer  with 
prefixed  propertlea. 


AD-607  200  Dlv.   4,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Rensselaer  Polytechnic  Inst,,  Troy,  N.  Y. 

MOLTEN  CARBONATE  ELECTROLYTES: 

ELECTRICAL  CONDUCTANCE,  DENSITY,  AND  SURFACE 

TENSION  OF  BINARY  AND  TERNARY  MIXTURES. 

Technical  rept.  no.  22, 

by  Anthony  T.  Ward  and  G.  J.  Janz.   Nov  64.  2^ 

Contract  Nonr591  10,  ProJ.  441  35 

Unclassified  report 

To  be  pub.  in  Electrochlmlca  Acta. 

Descriptors:  (♦Carbonates,  Electrolytes),  (* Electrolytes, 
Carbonates),  (* Alkali  metal  compounds.  Electrolytes), 
Electrical  conductance.  Density,  Surface  properties. 
Surface  tension.  Liquid  metals.  Electrochemistry, 
Statistical  processes.  Equations,  Tables,  Lithium 
compounds.  Sodium  compounds.  Potassium  compounds, 
Mix^ires. 

The  electrical  conductance,  density,  and  surface  tension 
of  the  alkali  metal  carbonate  systems  L12C03  (53.3  mole%)- 
Na2C03  (46.7  mole<J);  Li2C03  (42.7  naoleS)  %)  -  K2C03 
(57.3  mole^):  Na2C03  (58  mole%)  -  K2C03  (42  mole%): 
and  L12C03  (43.5  mole%)  -  NaaC03  (31.5  mole%)  -  K2C03 
(25.0  mole%)  are  reported  for  the  temperature  range 
600C  to  900C.   Density  and  surface  tension  properties  are 
approximately  additive  for  these  systems.   The  experi- 
mental conductances  of  the  binary  systems  are  found  to 
obey  Markov's  empirical  equation. 


AD-607  201  Dlv.   4,  14 

OTS  Prices:  HC  $2.00/MF  $0.50 

Monsanto  Research  Corp.,  Everett,  Mass. 
CHEMILUMINESCENT  SYSTEMS. 
Technical  rept.  no.  1. 
13  Oct  64,  3^    MRB3009Q1 

Contract  Nonr4511  00,  ProJ.  NR356  464,  ARPA  Order  299 

Unclassified  report 

Descriptors:  (♦Photochemistry,  Luminesoeooe), 
(•Luminescence,  Organic  materials),  (♦Organic  materials. 
Luminescence),  Organic  solvents,  Qgridstlon,  Catalysis. 
Chemical  reactions.  Photometers. 

The  objective  during  the  first  quarter  was  to  design  and 
procure  the  photometric  instnunentatlon  and  to  investigate 
empirloally  the  response  of  typical  known  chemllumlnes- 
cent  reactions  to  solvent  variation,  catalysis,  and,  to  a 
lesser  extent,  the  addition  of  sensitizers.    For  this  purpose, 
representative  'bright'  and  'feeUe'  cbemllumlnesoent  re- 
actions were  chosen.  The  major  effort  in  the  first  class 
was  devoted  to  the  oxidation  of  lucigenin,  exteodii^  tbs 
work  of  Weber.   As  a  result  of  checks  for  'background' 
radiation,  it  was  confirmed  that  the  obaervatlops  of 
Vassil'ev  and  Stauff  of  wldespreKl  feeUe  chemllumlnes- 
oence  aooompanying  oxidation  reactions  applied  to  many 
presumably  quite  pure  organic  solvents.   It  was  also  found 
that  VassU'ev's  and  Chandross'  observatloas  of  sensitized 
Increase  of  emission  of  many  orders  of  magnitude  apply  to 
one  system  investigated  (acetone).   Tetrahydrofuran  (THF) 
is  a  more  efficient  'catalsrst'  for  lucigenin  chemUumines- 
ceoce  than  prevloualy  Investigated  oiiganic  substances. 


Furthermore,  the  cbemflumlnesoent  decx>mposlUon  of 
alkaline  peroxide  in  the  pressence  of  THF  is  extraordi- 
narily bright,  being  readily  visible  to  the  eye.  In  the  ab- 
sence of  sensitizers.   A  feature  of  many  of  the  solvent 
system  oxidations  Investigated  is  a  post-peak  emission 
recovery  phase  that,  in  some  cases,  results  in  a  two-fbld 
rise  In  the  post-peak  luminescence.   This  result  suggests 
that  the  search  for  and  Isolation  of  reaction  intermediates 
in  these  systems  would  be  fruitful.   (Author) 


AD-607  211  Dlv.   4,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 


Monsanto  Research  Corp.,  Dayton.  Ohio. 

INFRARED  SPECTRA  OF  SELECTED  ALIPHATIC 

AMIDES  BETWEEN  700-250cm-l.        j 

Rept.  for  Mar- Apr  62  and  Jun  63-Mar'64. 

by  W.  R.  Feairfaeller.  Jr..  J.  V.  Pustlnger.  Jr..  and 

J.  E.  Katon.   Aug  64.  41p 

Contract  AF33  616  8465,  ProJ.  7360,  Task  736005 

ML  TDR64  196  I 

I  Unclassified  report 

Descriptors:  (•Amides,  Spectra  (Infrsred)), 
(•Infrared  spectroscopy,  Amides),  Absorption 
spectrum,  Molecular  Isomerism,  Chemical  bonds. 
Vibration,  Carboxyllc  acids.  Aldehyde.  Ketones. 

Spectral  data  for  seventy-eig^t  amides  were  recorded 
from  700  to  250/cm.  and  analyzed  for  Spectra-structure 
correlations.   The  information  obtained  can  be  used  in 
identification  of  these  compounds.   The  spectra  were  found 
to  be  very  rich  In  absorption  bands  and  thus  they  would  be 
useful  in  'fingerprint'  characterization  when  used  in 
conjunction  with  the  4000  -  700/cm  region.   Some  new 
group  frequencies  were  observed  and  their  assignments 
are  discussed  and  compared  with  assignments  previously 
published.    A  comparison  of  the  C-CO  deformation 
frequencies  of  amides  with  that  of  acids,  aldehydes  and 
ketones  is  made.   It  Is  shown  that  this  vibration  gives  rise 
to  a  good  group  frequency  In  all  of  theM  classes.   (Author) 


AD-607  222  Dlv.   4.  10 

OTS  Prices:  HC  $1.00/MF  $0.50 

Malaker  Labs..  Inc..  High  Bridge.  N.  jl 

KINETIC  STUDY  OF  ROCKET  EXHAU9T  GASES. 

Progress  rept.  no.  10. 

15  Oct  64.  14p 

Contract  DA30  069ORD2918.  PioJ.  1A2^1A211 

[Unclassified  report 

Descriptors:  (♦Exhaust  gases.  Reactl«B  kinetics), 
(♦Rocket  propellants.  Exhaust  gases).  Temperature. 
Thermal  radiation.  Measurement,  Flames,  Smokes. 
Combustion,  Pressure.  Photographic  techniques. 
Photometers. 

Measurements  of  both  temperature  and  total  radiant 
energy  were  made  for  two  propellants  designated  by 
Plcatlnny  Arsenal.    Data  were  obtained  for  chamber 
pressures  ranging  from  4O0  to  1200  PSIG.    Flame  tempera- 
tures for  the  two  propellants  were  not  signlficantiy 
different  probably  due  to  the  selection  of  downstream 
points  of  measurements.   In  measuring  radiant  energy  a 
photographic  photometry  method  was  en^loyed.   Since 
photographic  materials  have  limited  exposure  latitude  a 
(kial  Image  device  was  constructed  to  permit  simultaneous 
recording  of  both  bright  and  dim  versions  of  the  same 
image.    A  beam  splitter  and  mirrors  produced  two 
essentially  identical  Images  and  neutral  filters  Introduced 
Into  one  optical  path  reduced  ttia  tntenailgr  al  one  Image. 
(Author)  ^ 
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AD-607  272  Dlv.   4.  17 

OTS  Prices:  HC  $4.00/MF  $0.76 

Dow  Chemical  Co.,  Midland.  Mich. 

ANALYTKAL  METHODS  FOR  IMPURITIES  IN  CESIUM 

METAL. 

Final  rept.  for  1  Jul  63-25  May  64, 

by  V.  A.  Stenger,  O.  U.  Anders.  C.  E.  Van  Hall, 

R.  J.  Moolenaar,  and  W.  R.  Kramer.    Aug  64,  lite 

Contract  AF33  657  11209,  ProJ.  7360,  Task  736006 

ML  TDR64  199 

Unolassifled  report 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  avaUahie  copy. 

Descriptors:  (♦Cesium,  Impurities),  (♦Chemical 
analysis.  Cesium),  Quantitative  analjrsls.  Neutron 
activation,  Radioactivatlon  analysis,  Oxygen, 
Nitrogen,  Carbon,  Bromides. 

Methods  were  developed  and  tested  for  the  determination 
of  oxygen,  nitrogen,  and  carbon  in  cesium  metal,  in 
concentrations  of  from  less  than  10  to  more  than  300  parts 
per  million.   In  general  the  methods  appear  to  be  free  from 
taterferencee.   Oxygen  is  the  o?)ly  lny)urity  likely  to  be 
found  in  more  than  extremely  small  traces  in  high  quality 
cesium  metal.   The  determination  of  oxygen  can  be  carried 
out  by  the  nondestructive  neutron  activation  method,  newly 
developed  to  give  sufficient  sensitivity,  or  by  a  new 
modification  of  the  butjd  bromide  method  designed  to 
improve  the  accuracy.   Previously  the  latter  procedure 
gave  low  results,  demonstrated  in  the  present  woric  to 
have  been  caused  by  a  reaction  between  cesium  oxide  and 
butyl  bromide.   The  methods  devel(^)ed  for  nitrogen  and 
carbon  permit  identification  of  the  forms  in  which  these 
elements  are  most  likely  to  occur,  even  though  their 
concentrations  are  In  the  order  of  only  5  ppm.   (Author) 


AD-607  278  Dlv.   4 

OTS  Prices:  HC  $4.00/MF  $1.00 

Leicester  Univ.  (England). 

REACTIONS  OF  ORGANOMETALLIC  COMPOUNDS. 

Final  rept., 

by  C.  Eabom.    1964.  150p 

Grant  AF  EOARDC61  1 

ARL  64  215 

Unclassified  report 

Prepared  in  cooperation  with  Sussex  Univ.  (England). 
Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproductton  has  been  made  from  best  available  copy. 

Descriptors:  (♦Metaloiganlc  compounds.  Chemical 
reactfons).  (♦Germanium  compounds.  Syiithesls 
(Chemistry)),  (•SUlcori  compounds,  Synthesis  (Chemistry)), 
Decomposition,  Substitution  reactions.  Organic  sulfur 
compounds.  Molecular  rotatton.  Catalysis,  Chemical 
bonds.  Halogen  compounds.  Aromatic  compounds. 


AD-607  286  Div.   4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Pennsyivania  State  Univ.,  Univenlty  Park. 

SEPARATION  OF  THE  RARE  EARTH  ELEMENTS. 

Final  rept. 

ri9633,   9p 

Contract  Nonr656  24,  ProJ.  NR052  414 

Unclassified  rqwrt 

Descriptors:  (•Rare  earth  elements,  Separation), 
(♦Arsenic  compounds.  Amines),  (•Amines,  Synthesis 
(Chemistry)),  Halogen  compounds.  Polymers. 
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Systematic  investigations  were  undertaken  on  tbe  synthesis 
of  arsenic-containing  amines  which  may  be  of  use  in  the 
separation  of  rare  earth  elements. 


AD-607  378  Dhr.   4 

OTS  Prices:  HC  $S.OO/MF  $1.00 

Washington  Univ..  Seattle. 

UNIMOLECULAR  DECOMPOSITION  AND  SOME  ISO- 
TOPE EFFECTS  OF  SIMPLE  ALKANES  AND  ALKYL 
RADICALS. 

by  B.  S.  Rabinovltch  and  D.  W.  Setser.    IJun  64,  164p 
Contract  Nonr477  36 

Unclassified  report 

Pr^ared  in  cooperation  wltii  Kansas  State  Univ., 

Manhattan. 

Legibility  of  this  document  is  in  part  unsatisfactory. 

Reproduction  has  been  made  from  best  available  copy. 


Descriptors:  (♦Aliphatic  compounds,  Decomposition), 
(•Photochemistry,  Aliphatic  compounds),  (*Thermo- 
ohemlstry.  Aliphatic  compounds).  Chemical  reactions. 
Theory,  Mathematical  models.  Hydrocarbons,  Reaction 
kinetics.  Isotopes,  Hydrogen,  Deuterium,  Substitution 
reactions.  Chemical  bonds.  Atomic  energy  levels,  Fr«e 
radicals.  Methane,  Butane. 

The  relevant  aspects  of  the  RRKM  formulation  for 
unimolecular  reactions  are  set  forth,  with  emphasis  on  the 
present  status  of  the  theory  and  the  best  techniques  for 
carrying  out  computations  simply.    Characteristics  of 
various  model  hydrocarbon-type  molecular  species  are 
outlined  and  are  used  in  theoretical  calculations  which 
illustrate  various  aspects  of  the  theory.   Some  related 
aspects  of  kinetic  Isotope  effects  are  considered  and  model 
calculations  are  also  done  for  hydrogen-deuterium  substi- 
tutions.  It  is  shown  how  the  specific  rate  constants  are 
related  to  the  experimental  parameters  of  the  various  sys- 
tems.   The  behavior  of  some  C1-C4  alkanes  and  alkyl  radi- 
cals are  calculated  as  examples  of  highly  Important  practi- 
cal systems. 
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AD-607  116  DlT.   5,  18.  30 

OTS  Prices:  HC  $2,00 /MF  $0.50 

Aerospace  Corp.,  Los  Angeles,  Calif. 

SURVIVABILITY  OF  REDUNDANIT  COMMUNICATIONS 

SYSTEMS. 

by  S.  L.  Levlne.    24  Sep  64,  46p   irDR-269(4922)-3 

Contract  AF04  695  269 

BSD  TDR64  4  i  1 

I      Unclassified  report 

Descriptors:  (»ConMnand  and  cotAroI  systems.  Survival), 
(♦Communication  systems.  Models  (Simulations)),  (♦Survi- 
val, Communication  systems),  Redundant  components. 
Computers,  Programming  (Computers),  Monte  Carlo 
method.  Probability,  Pseudo-raadom  systems,  Combat 
Information  centers.  Launching  $ttes.  Guided  missiles. 

A  computer  program  is  developed  which  is  capable  of 
investigating  the  survivability  of  a  class  of  redundant  com- 
munications systems.    The  systems  simulated  by  the  com- 
puter program  are  characterized  1^  large  numbers  of  com- 
municating elements  dispersed  over  an  operations  area. 
Each  element  has  potentially  perfect  switching  capabilities 
for  relaying  messages  to  neighboring  elements.   These  sys- 
tems are  modeled  by  nodes,  links,  and  zones.    Nodes  rep- 
resent the  communicating  elements  of  the  model;  zones  and 
links  are  used  to  describe  the  command  and  control  or- 
ganization.   A  node  Is  an  element  that  can  receive  and/or 
transmit  Information.   A  link  represents  communication  be- 
tween two  nodes.    Zones  are  arbitrary  operations  areas.    By 
providing  the  required  Input  data  the  program  user  is  able 
to  prescribe  the  number  of  each  type  node,  command  and 
control  organization,  communication  capability,  shape  of  the 
operational  area,  and  system  degradation.   The  computer 
performs  a  Monte  Carlo  analysis  to  obtain  an  estimate  of  the 
e;q)ected  number  of  surviving  missile  launches  controlled  by 
at  least  one  command  post  as  a  function  of  the  model 
parameters. 


AD-607  185  Div.   5.  8,  12 

OTS  Prices:  HC  $6.00/MF  $1.25 


Hughes  Aircraft  Co.,  Fullerton.  Cadlf. 

SATELUTE  COMMUNICATIONS  iTERMINAL  AN/MSC 

46(). 

Quarterly  progress  r^.  no.  2,  1!  Apr-15  Jul  64, 

by  D.  E.  Ross.    15  Jul  64,  243p        : 

HAC-FR-64- 19-124,  HAC-CDP-l!  M 

Unclassified  report 


Contract  DA36  039AMC03744S 


Descriptors:  (*Mlcrowave  comniunication  systems. 
Communication  satellites  (Active)),  (*Radio  receivers. 
Microwave  communication  systems).  (♦Radio  trans- 
mitters. Microwave  communication  systems).  Voice 
communication  systems.  Teletype  systems. 
Communication  equipment.  Tracking,  Ground  vehicle 
antennas.  Modulators,  Systems  engineering.  Design, 
Wiring  diagrams.  Microwave  eqiUpment,  Mobile. 

This  report  presents  the  results  of  the  second  quarter 
engineering  effort  toward  produciat  a  ground  terminal  for 
use  with  communication  satellites.   The  objective  of  the 
program  is  to  design,  fabricate,  assemble,  and  test  a 
microwave  air  and  ground  transportable  satellite 
communication  link  terminal  and  all  auxiliary  items 
necessary  for  operation  with  medium- altitude  active 
satellite  repeaters  and  subsequently  for  operation  wltfa 
24-hour  synchronous  satellites.    Xber  terminal  will 


COMMUNICATIONS  •  Division  5 


provide  up  to  four  duplex  voice  and  five  duplex  teletype. 


AD-607  317  Dlv.   5,  2,  8,  18 

OTS  Prices:  HC  $2.0d/MF  $0.50 

ITT  Communications  Systems,  Inc.,  Paramus,  N.  J. 
AIR  WEATHER  SERVICE  TERMINAL  AREA 
CONSIDERATIONS  CODED  GRAPHICS  RECORDERS. 
31  Aug  64,  47p   ICS-64-TR-489 
Contract  AF19  628  3414 
ESD  TDR64  455 

Unclassified  report 

Descriptors:  (•Weather  communications.  Facsimile 
recording  systems),  (*Facslmlle  recording  systems. 
Weather,  communications),  (♦Meteorological  charts. 
Facsimile  transmission),  Weather  forecasting.  Data 
transmission  systems.  Magnetic  recording  systems. 
Digital  recording  systems.  Dielectric  recording  systems. 
Meteorological  parameters.  Mapping,  Alf  force.  Analog 
systems.  Feasibility  studies. 

Terminal  area  graphic  recorders  were  studied  with  a 
view  to  meeting  future  AWS  needs  in  transmitting  graphic 
meteorological  Information.    Utilizations  of  digital 
encoding  and  modern  graphic  reproduction  techniques  may 
satisfy  the  requirements  of  an  Increased  traffic  load  with 
no  Increase  in  the  present  nominal  4  kc  bandwidth.    'Coded 
Graphics'  is  defined  as  any  method  for  transmitting  hard 
copy  having  less  redundancy  than  conventional  llne-by- 
llne  scanning  facsimile.   Generally,  only  non-white  point 
locations  on  the  copy  are  transmitted.   Transmission  of 
invariant  portions,  such  as  geographic  background,  may 
also  be  avoided.   The  number  of  non-white  points  in  a 
message  and  the  encoding  method  used  will  determine 
the  length  of  time  required  to  transmit  the  information. 
Coded  graphics  recorder  techniques  show  superiority  over 
presently  used  facsimile  by  providing  multiple  copies ,  and 
copies  with  better  legibility  and  esthetic  quality.   Cost 
projections  over  a  ten  year  period  show  that  a  savings 
may  be  possible  using  coded  graphic  techniques.   Seven 
coded  graphics  recorder  types  were  found  to  be  applicable 
by  this  study.    Three  of  the  seven  hold  promise  for  future 
AWS  network  applications.   A  study  of  digital  encoding 
techniques  and  establishment  of  a  set  of  performance 
requirements  is  scheduled  for  follow-on  contractual 
activity.    (Author) 


AD-607  391  Dlv.   5 

OTS  Prices:  HC  $3.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 

ON  DISTRIBUTED  COMMUNICATIONS  NETWORKS, 

by  Paul  Baran.   Sep  62.  51p   P-2626 

Unclassified  report 

Prepared  for  presentation  at  the  Congress  of  the 
Information  System  Sciences  (no.  1)  Nov  62. 

Descriptors:  (♦Communication  systems.  Survival). 
(♦Survival.  Communication  systems),  Networks, 
Redundant  components,  Distribution,  Digital  systems. 
Data  transmission  systems.  Warfare,  Models  (Simula- 
tions), Probability,  Monte  Carlo  method,  Communicatian 
equipment.  Reliability.  Theory. 

The  survival  of  digital  communication  networks  using 
links  of  less  than  perfect  reliability  in  event  of  a  physical 
attack  is  discussed.   The  use  of  redundant  links  between 
distributed  communication  centers  is  used  to  achieve 
distributed  networks,  interconnecting  more  centers  with 
one  another.   The  plan  is  analogus  to  presmit  telephone 
plant  switching  networks. 
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Division  6  •  DETECTION 


6.  Detection 


AD-607  031  Dlv.    6,  12 

OTS  Prices:  HC  $6.00/MF  $1.25 

Air  Force  Inst,  of  Tech.,  Wrl^- Patterson  AFB,  Ohio. 

A  METHOD  FOR  DETERMINING  THE  EFFECT  OF 

DYNAMIC  ERRORS  OF  A  RADAR  SATELLITE  TRACKER 

ON  ORBIT  PREDICTION. 

Master's  thesis, 

by  Thomas  Henry  McMullen.    26  Aug  64,  217p 

AFIT  GA/EE/64  6 

Unclassified  report 

Descriptors:  (*Space  surveillance  systems.  Radar 
tracking),  (*Satellltes  (Artlflcal),  Radar  tracking). 
(•Radar  tracking.  Errors),  (•Orbital  trajectories. 
Determination),  Celestial  mechanics.  Azimuth,  Poly- 
nomials, Functions,  Integral  transforms.  Least  squares 
method.  Programming  (Computers). 

This  thesis  briefly  discusses  the  difficulty  of  specifying 
the  accuracy  of  a  satellite  tracker.    Equations  are 
developed  which:    (1)  determine  azimuth  and  elevation 
angle  data  and  fit  them  to  fourth  order  time  polynomials; 
(2)  compute  the  orbit  parameters  from  evaluations  of 
these  polynomials:  and  (3)  evaluate  the  response  of  a 
selected  tracker  transfer  function  to  the  input  of  these 
time  polynomials  by  the  method  of  Laplace  transformation. 
Orbit  elements  computed  from  this  last  evaluation  are 
compared  with  the  previous  set  to  obtain  the  error  In 
orbit  prediction.    A  Fortran  II  program  Is  presented 
which  performs  these  computations  on  the  IBM  7094 
digital  computer. 


AD-607  033 
OTS  Prices: 


Div.    6.  12.  15 
HC  $4.00/MF  $0.75 


Air  Force  Inst,  of  Tech.,  Wright-Patterson  AFB,  Ohio. 

MULTISATELLITE  CONTROL. 

Master's  thesis, 

by  Aloystus  Gerald  Casey.    Aug  64,  lllp 

AFIT  GA/EE/64  1 

Unclassified  report 

Descriptors:  (*Space  surveillance  systems. 
Control  systemsj,  (•Satellites  (Artificial),  Control 
systems),  (•Satellite  networks.  Scheduling,  Orbital 
trajectories,  Tracking,  Programming  (Computers), 
Programming  languages.  Operations  research. 
Time,  Tables. 

The  thesis  provides  a  method  of  controlling  a  system  of 
orbiting  satellites  through  a  net  of  servicing  ground 
stations.    The  problem  Is  defined  and  a  solution  based  on 
a  dual  view  of  the  time  spectrum  is  selected.   That  Is,  the 
vital  service  requirements  are  scheduled  horizontally 
across  the  scheduling  period,  while  the  routine  reports  are 
treated  vertically  in  time.   The  thesis  includes  a  computer 
program  written  In  the  Fortran  IV  language  and  based  on 
the  logical  development  explained  In  the  thesis.   A  10 
8atelllte-5  ground  station  example  problem  is  presented. 
(Author) 


AD-607  043 
OTS  Prices: 


Div.    6,  12 
HC  $5.00/MF  $1.00 


Marchettl  (J.  W.),  Inc.,  Natlck,  Mass. 

100  MEGACYCLE  VHF  RE-ENTRY  RADAR  FOR 

STALUON  SITE,  WHITE  SAND8  MBSILE  RANGE, 

AN/tPQ-aO. 


Final  rept. 
Aug  64,  166p 
Contract  AF30  602  2824 
RADC  TDR64  303 


Unclaaslfted  report 


Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Reentry  vehicles,  Radar  tracking), 
(•Radar  tracking.  Reentry  vehicles),  ('Wake.  Radar 
echo  areas).  Atmosphere  entry.  Oscilloscopes, 
Photographic  recording  systems.  Continuous -strip 
cameras,  Yagi  antennas.  Radar  pulses.  Very  high 
frequency.  Radar  equipment.  Calibration. 

A  100-megacycle.  1-megawatt,  variable  pulse  width 
(1.  2.5  and  5  microseconds)  radar,  the  AN/TPQ-20,  was 
installed  at  the  Stallion  Site.  White  Sands.  New  Mexico, 
for  the  purpose  of  viewing  and  photographically  recording 
A-scope  displays  of  the  Athena  test  vehicles.    Vertically 
polarized  signals  were  transmitted  and  two  receivers  used, 
one  for  vertically  polarized  and  one  for  horizontally 
polarized  signals.    The  vertical  and  horizontal  signals 
were  recorded  photographically  on  a  pulse  to  pulse  basis, 
together  with  range  time.   Ancillary  data  was  paper  re- 
corded on  Brush  recorders.   The  antenna  consists  of  five 
yagls  mounted  on  an  azimuth  elevation  mount  and  pointed 
to  the  area  of  interest  by  slaving  the  entire  mount  to  an 
FPS-16  or  L/UHF  precision  radar.    (Author) 


AD-607  053  Dlv.    6.  2.  12,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Space  Technology  Labs..  Inc.,  Redondo  Beach.  Calif. 

ELECTRONIC  SYSTEMS  DIVISION  PRECISION  ORBIT 

DETERMINATION  PROGRAM. 

Quarterly  rept.  no.  3. 

15  Apr  64.  38p   STL-8497-6070-RU000 

Contract  AF19  628  594,  ProJ.  496L 

ESD  TDR64  452 

Unclassified  report 

Descriptors:  (•Orbital  trajectories.  Determination). 
(•Space  surveillance  systems.  Computers).  (•Computers, 
Space  surveillance  systems).  Radar  tracking. 
Programming  (Computers),  Integration,  Cellesttal 
mechanics.  Geophysics.  Earth  models. 

The  report  under  covers  certain  technical  and  mathe- 
matical considerations  which  are  germane  to  the  accuracy 
of  ESPOD.    ParticuUr  emphasis  Is  given  to  numerical 
integration  process,  the  calculation  of  the  vernal  equinox 
and  the  interpretatl(»  of  the  earth  potential  model.    (Author) 


AD-607  136  Dlv.    6 

OTS  Prices:  HC  $7.00 /MF  $1.75 

General  Dynamics/Fort  Worth.  Tex. 

THEORETICAL  AND  EXPERIMENTAL  INVESTIGATION 

OF  A  TECHNIQUE  FOR  REDUCING  EXTRANEOUS  SIGNALS 

IN  RADAR  SCATTERING  MEASUREMENTS. 

Rept.  no.  8. 

by  W.  P.  CahlU  and  C.  C.  Freely.   Jul  64,  383p 

FZE-222-8 

Contract  AF30  602  2831.  ProJ.  6803 

RADC  TDR64  418 

UDclasslfled  report 

legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Radar  echo  areas,  Meaaiiremeot),  (*Radar 
chitter.  Reduction),  Radar  reflections.  Scattering.  Radar 
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targets,  Phase  measurement.  Digital  computers.  Target 
discrimination.  Errors.  Mathematical  analysis.  Equations, 
Statistical  functions.  Probability,  Statistical  data,  Polarl- 
cation.  Testa,  Stability,  Theory. 

The  resulte  of  an  investigation  of  analytical  and  analog 
techniques  for  reducing  the  Influence  of  target  support  sys- 
tems for  radar  scattering  measurementa  are  presented.   An 
experimental  system  for  analytically  reducing  the  Influence 
of  target  supports  Is  implemented  by  incorporating  a  phase 
measurement  system  and  a  digital  computer  Into  an  opera- 
tional radar  cross  section  measurement  facility.   Data  are 
obtained  by  using  the  system  to  reduce  the  influence  of  the 
return  of  Styrofoam  support  columns  during  the  measure- 
ment of  1/2-,  5/8-,  7/8-.  and  2-lnch  diameter  spheres  and  a 
30-degree,  5.1-lnch  diameter  sphesre-cooe  as  targeto  at 
L-Band.   A  cross  section  measureonent  error  at  about  7  db, 
resulting  from  the  influence  of  the  target  support  system,  is 
reduced  to  about  1  db  by  using  this  discrimination  system  in 
the  vicinity  of  noee-on  in  the  case  at  the  sphere-cone  target. 
The  discrimination  system  output  la  compared  to  a  low 
background  measurement  on  the  si^here-cone.  (Author) 


AD-607  170 
OTS  Prices: 


Dlv.   6,  8,  25 
HC  $4.00/MF  $1.00 


I>.C. 


Naval  Research  Lab.,  Washington, 

DESIGN  OF  A  PLANB-WAVE,  NE>!}l-FiELD  CALfflRA- 

TION  ARRAY. 

Interim  rept,, 

by  S.  Hanish,  M.  A.  Blizard,  and  R,  A.  Matxner. 

2  Sep  64,  149p 

NRL  MR1565  j  i 

I   Unclassified  report 

Legibility  of  this  dooumeot  Is  In  paM  unsatlsfaotory. 
Reproduction  has  bean  made  from  (est  sTailabte  copy. 

Descriptors:  (*Hfdrophone8,  Des|^),  (•Transducers, 
Calibration),  (•Underwater  sound  equipment.  Transducers), 
Field  emission.  Test  equipment.  Mathematical  analysis. 
Programming  (Computers),  TaUe 


DETECTION  -  Division  6 


The  design  and  oonstruotlon  of  a  near-field  hydrophone 
array  for  calibration  of  underwater  transducers  initiated 
by  Trott  was  reviewed  In  detail.  Considering  the  recom- 
moided  procedures  the  authors  proposed  to  build  a  near- 
field  array  to  test  a  transducer  having  the  dimensions  ol 
a  17  ft  cube,  at  a  frequency  of  3  kc. 


AD-607  253  Dlv.   6,  8,  9,  20 

OTS  Prices:  HC  $3.00/MF$0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

LOW-FREQUENCY  HYDROMAGNETIC  WAVES  IN 

THE  IONOSPHERE, 

by  Carl  Grelfinger  and  Phj^lls  Grelflnger. 

Oct  64,  5^    RM-4225 

Unclassified  r^wrt 

Descriptors:  (•ionospheric  propagation.  Electro- 
magnetic waves),  (•Nuclear  explosions.  Ionosphere), 
Atmosphere,  E^qiloslons,  Detection,  Explosion  effects. 
Hydrodynamics.  Electromagnetiem,  Low  frequency. 
Wave  transmission.  Mathematical  models. 

Ja  this  report,  the  propagatton  through  the  ionosphere 
of  low-frequency  (1  cps)  hydromagnetic  waves  is  studied. 
The  Ionosphere  is  assumed  to  extend  infinitely  far  In  the 
upward  directton  and  to  terminate  abruptly  80  km  above  a 
perfectly  conducting  flat  earth.   The  charged  particle 
density  Is  assumed  to  be  constant  throughout  the  iono- 
sphere, and  the  neutral  particle  density  to  vary 
exponenUally  with  alUtude.    The  corded  hydrodynamic 
and  electromagnetic  equatton8,for  the  medium  are  linear- 
ized, and,  with  the  approximations  valid  for  low-frequency 
waves,  the  resulting  system  is  shown  to  reduce  to  a 
second-order  wave  equation.   A  solutton  of  this  equation 
Is  obtained  for  a  disturbance  which  Is  initially  localized 
high  in  the  ionosphere  (i.e.,  at  an  altitude  at  which 
collisions  of  Ions  with  n«itrals  can  be  neglected).   The 
effecto  of  the  model  ionosphere  on  hydromagnetic 
disturbances  are  contained  In  a  dispersion  relation.   In 
particular,  the  ionosphere  is  found  to  possess  certain 
characteristic  frequencies,  v^ch  appear  as  the  rooto  of 
this  disperston  relation.  (Author) 
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Division  7  •  ELECTRICAL  EQUIPMENT 


7.  Electrical  Equipment 


AD-606  879  Dlv.    7,  26 

OTS  Prices:  HC  $2.00/MF  $0.50 

Burgess  Battery  Co.,  Freeport.  m. 
BATTERY,  DRY,  VEST  TYPE  BA-398(  )/PRC-25. 
Rept.  DC^  1  (Final)  1  Jul  63-30  Jun  64, 
by  C.  J.  Brougfaton.    30  Jun  64,  32p 
Contract  DA36  039AMC02348E,  Task  1C6  22001A053  02 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproductim  has  been  made  from  best  available  copy. 

Descriptors:  ('Primary  cells.  Portable),  (*Batteries 
and  components.  Portable),  Zinc,  Manganese,  Dioxides, 
Electric  cables.  Manufacturing  methods,  Tests. 

The  feasibility  of  BA-398  ( )/PRC-25  vest  battery  was 
investigated.    The  design  of  battery  complements  was 
accomplished  by  using  electrolytic  manganese  dioxide 
and  Burgess  Spun  Paste  Cells.    Production  of  the  batteries 
was  accomplished  without  any  problems.    The  design  of  the 
cell  and  cell  blocks  were  planned  so  that  they  could  be  made 
with  current  production  equipment,  the  purpose  being  that 
this  would  insure  production  methods  and  practices 
necessary  for  a  smooth  operation.    (Author) 


AO-606  999  Dlv.   7,  4 

OTS  Prices:  HC  $2.00/MF  $0.50 

Delco-Remy  Dlv.,  General  Motors  Corp.,  Anderson,  IndL 
ZmC  ELECTRODE  INVESTIGATION. 
Quarterly  technical  progress  rept.  no.  1,  1  Jul-1  Oct  64, 
hy  J.  J.  Lander  and  J.  A.  Keralla.   15  Oct  64,  36p 
Contract  AF33  615  1583,  ProJ.  8173,  Task  817304 

Unclassified  report 

Descriptors:  (*Storage  batteries.  Electrodes), 
(♦Electrodes,  Zinc),  ('Zinc,  Electrodes),  Catalysts, 
Palladium,  Aluminum  compounds.  Oxides,  Hydrogen, 
Oxygen,  Recombination  reactions.  Impurities,  Tin, 
Lead,  Sliver,  Binders,  Epoxy  plastics.  Polyvinyl 
alcohol.  Electrolytes,  Surface- active  substances. 

Initial  experiments  with  one  to  five  grams  of  a  palladltmi- 
on-alumlna  catalyst  for  hydrogen-oxygen  recombination  In 
sealed  cells  was  successftil  in  maintaining  low  gas  pres- 
sures for  an  0.5  ampere  overcharge  condition  for  up  to 
eight  hours.   Tin  and  lead  Impurities  in  the  negative  plate 
up  to  5%  were  tested  for  their  effects  on  cycle  life.   There 
was  no  observable  effect,  either  beneficial  or  deleterious. 
Effects  of  silver  impurities  are  uncertain.   Cells  contain- 
ing negative  plates  formulated  with  broad  ranges  of  com- 
position of  both  polyethyleneoxide  and  polyvinyl  alcohol 
were  cycle-life  tested.   The  results  indicate  that  2% 
polyvinyl  alcohol  gives  best  life  and  voltage  performance. 
Other  e;q>erlmental  work  under  way  is  described.    (Author) 


Descriptors:  ('Batteries  and  components.  Primary  cells), 
(•Power  supplies.  Primary  cells).  Electrical  properties. 
Performance  (Engineering),  Low  temperature  research. 
Electrolytes,  Ammonia,  Salts,  Organic  compounds. 
Electrodes,  Molecular  electronics.  Electrochemistry, 
Feasibility  studies. 

The  program  Is  directed  toward  denoonstratlng  the 
feasibility  of  utilizing  a  liquid-ammonia-activated  system 
to  produce  a  practical  hlj^-power  output,  reserve,  primary 
battery.   The  llquid-ammoaia-activated  system,  upon 
which  this  program  is  based,  contains  as  the  electro- 
chemical couple  a  11^,  active  metal  anode  and  a  reducible 
organic  nltro  compound  cathode  material.    The  electro- 
lytic solution  for  the  couple  is  formed  from  anhydrous 
liquid  ammonia  and  a  salt.    Previous  work  conducted  has 
shown  that  this  system  is  capable  of  operating  throu^  the 
military  range;   furthermore,  it  can  be  made  to  operate  at 
the  reouired  current  density.    (Author) 


AD-607  086 
OTS  Prices: 


Dlv.   7 
HC  $3.00/MF  $0.50 


Radio  Corp.  of  America,  Lancaster,  Pa. 

THE  DEVELOPMENT  OF  A  LOW-TEMPERATURE 

CYLINDRICAL  THERMIONIC  GENERATOR. 

Quarteiiy  technical  rept.  no.  2. 

30  Sep  64,  54p 

Contract  AF33  615  1547,  continuation  of  Contract 

AF33  616  7903,  ProJ.  8173,  Task  817305-9 

Unclassified  report 

Also  see  AD-601  906. 

Descriptors:  (•Thermionic  converters.  Design), 
(•Energy  conversion.  Thermionic  converters), 
Electric  power  production.  Power  equipmeot. 
Heaters,  Liquid  metals.  Seals  (Stoppers),  Tests, 
Life  expectancy.  Injection,  Materials,  Molybdenum, 
Nickel,  Tungsten  compounds.  Oxides,  Niotdum, 
Helium  group  gases.  Ceramic  materials. 
Thermal  radiatioo. 

A  converter  Type  A-1198B,  Serial  No.  14,  remained  on 
life  test  for  4470  hours  at  approximately  150  percent  of 
ou^t  power  rating  with  a  constant  level  of  63  watts.   The 
three-converter  module  A-1274,  Serial  No.  10  was  op- 
erated over  an  emitter  temperature  range  of  1200  to 
1350  C  for  approximately  30  hours  with  a  maximum  output 
of  76  watts.   Fabrication  of  two  in:4>roved  type  A-1274 
modules  was  completed.   Preliminary  tests  of  these 
modules  Indicated  the  need  for  modifications  of  the  end-cap 
diaphragm,  ceramlc-to-metal  seal,  and  radiator  fin  con- 
figuration.  The  design  and  fabrication  of  the  gas  injection 
system  was  completed. and  preliminary  tests  of  the 
system  were  begun.   Two  A-1194E  converter  test  vehicles 
were  built  to  evaluate  nickel  and  molybdenum  matrix 
impregnated  with  tungsten  trloxide  as  collector  materials. 
Two  modified  A-1195  variable  spacing  converters  were 
built,  and  molybdenum  and  niobium  collectors  were  tested 
at  high  collector  tenqwratures. 


AD-607  029  Dlv.   7,  4 

OTS  Prices:  HC  $2.00/MF  $0.50 
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100  WATT  THERMOELECTRIC  POWER  SYSTEM  FOR 

BUOY  APPLICATIONS. 
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Descriptors:  (*Thermoelectricity,  Buoys).  (*Buoys. 
Power  supplies),  Thernrocouples,  Generators,  Design, 
Bismuth  alloys.  Tellurium  alloys.  Lead  alloys.  Germanium 
alloys.  Modules  (Electronic),  Life  expectancy.  Electric 
power  production.  Lead,  Bismuth,  Tellurium,  Germanium. 

During  this  reporting  period  the  pr^Umtnary  design  of  the 
thermoelectric  generator,  electric  control,  fuel  piping  and 
air  ducting  has  been  finalized  and  the  Information  is  in 
drafting.   The  mechanical  design  of  the  control  unit  was 
changed  to  incorporate  the  reconmiendatlons  of  the  design 
review  board.   The  bismuth-tellurida  module  life  test  has 
accumulated  over  2000  hours  of  operation  with  only  3.8% 
deterioration  in  power  output.   Test  and  feasibility  couples 
of  the  lead-tellurlde,  germanlum-biatnuth-tellurlde  type 
have  been  built.    (Author) 
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CEROLYTE  FUEL  CELL. 
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Adsorption,  Hydrogen.  Water  vapor.  Electrolytes,  Ceramic 
materials.  Batteries  and  componeats.  Heaters,  Thermal 
Insulation.  Heat  transfer.  Spacecraft,  Power  supplies. 

Detailed  Information  is  presented  on  two  aspects  of  work 
on  Cerolyte  Fuel  Cells:   (1)  the  measurement  of  polarization 
voltage  losses;  and  (2)  the  overall  design  of  a  50-watt 
Cerolyte  Fuel-cell  Battery.   The  effects  of  curent  density 
and  temperature  on  polarization  voltage  losses  for  fused- 
platlnum  electrodes  both  absorbing  and  desorbing  oxygen  in 
a  H2-H20  atmosphere  were  obtained.   The  measurement 
techniques  developed  will  be  useful  in  determining  the  fabri- 
cation conditions  for  producing  optimum  electrodes  for 
cerolyte  cells.   A  preliminary  design  for  a  50-watt  battery 
was  completed;  it  consists  of  (1)  a  naatal  base-plate  in- 
cluding the  battery  manifolding  and  tubular  battery  support; 
(2)  battery  casing;  and  (3)  insulation.   The  testing  work  on 
5-cell  batteries  was  continued. 


AD-607  175  DiT.   7 

OTS  Prices:  HC  $2.00/MF  $0.50 


N.  Y. 

dYCLE  CONTROL, 
MIL-S-20708A 


Naval  Applied  Science  Lab..  Brooklytu 

UMITINO  SYNCHRO  LOADS  IN  400 
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Descriptors:  (*Synchroe,  Military  requirements). 
Servomechanisms.  Torque,  Control  systems.  Electrical 
properties.  Specifications,  Electrical  engineering. 

Limiting  synchro  loads  in  400  cycle  lystems.  load  current 
for  3  percent  voltage  regulation  and  optimum  capacities 
have  been  determined  for  synchros  fabricated  under  mili- 
tary specification  MIL-S-20708A.    Limiting  loads  have  been 
determined  from  measured  synchro  parameters,  applied 
to  formulae  developed  by  the  Laboratory.  Synchro  loads 
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that  may  be  carried  In  control,  torque  and  mixed  control- 
torque  systems  are  tabulated  In  the  report.    Load  currents 
and  optimum  values  for  synchro  capacitors,  two  of  the 
parameters  used  to  determine  synchro  loads,  are  also 
tabulated.  (Author) 
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Descriptors:  (^Synchros,  Military  requirements), 
Servomechanisms.  Torque.  Control  systems.  Electrical 
properties.  Specifications.  Electrical  engineering. 

Limiting  synchro  loads  In  60  cycle  systems,  load  current 
for  10  percent  voltage  regulation  and  optimum  capacities 
have  been  determined  for  synchros  fabricated  under 
military  specification  MIL-S-20708A.    Limiting  loads  have 
been  determined  from  measured  synchro  parameters, 
applied  to  formulae  developed  by  the  Laboratory.  Synchro 
loads  that  may  be  carried  in  control,  torque  and  mixed 
control-torque  systems  are  tabulated  In  the  report. 
Load  currents  and  optimum  values  for  synchro  capacitors, 
two  of  the  parameters  used  to  determine  synchro  loads,  are 
also  tabulated.  (Author) 
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Descriptors:  (•Magnetohydrodynamlcs,  Generators), 
(•Power  stQ>plles,  Magnetohydrodynamlcs),  Plasma  Jets, 
Magnetic  fields.  Plasma  medium.  Additives.  Potassium 
compounds.  Carbonates,  Electrical  conductance, 
Circuits,  Electrodes. 

An  experimental  study  was  conducted  to  show  the 
feasibility  of  generating  electrical  power  with  the  plasma 
Jet  created  by  a  2500  KW  AC  Air  Are.   The  are  utUized 
is  located  in  the  GE  -  M.  S.VJD.  Arc  Test  Cell.   A 
maximum  power  of  900  watts  was  generated  with  a  0.4  ohm 
resistive  load.   A  magnetic  field  strength  of  8600  guiss 
was  utilized,  and  the  plasma  was  seeded  with  potassium 
carbonate  to  increase  Its  electrical  conductivity.   With 
the  magnetic  field,  but  without  seeding,  a  maximum 
power  of  33  watts  was  generated.  (Author) 
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Descriptors:  (*Fuel  cells.  Design),  (♦Thermoelectricity. 
Transducers),  (*Tran8ducers,  Thermoelectricity), 
lodlum.  Chlorine,  Voltage,  Electrodes,  Electrochemistry, 
Alkali  metals.  Halogens,  Containers,  Corrosion,  Metals. 
Alloys,  Tungsten,  Ceramic  coatings.  Glass,  Protective 
treatments.  Performance  (Engineering),  Temperature. 
Feasibility  studies.  Electrolsrtes.  Electrical  properties. 
Power  supplies,  Spacecraft,  Bonding. 

Laboratory  cells,  utilizing  sodium  and  chlorine  as 
reactants,  have  been  assemUed  and  tested.    They  were 
shown  to  produce  theoretical  voltages  over  a  temperature 
range  of  825C  to  1219C  and  were  capable  of  being  dis- 
charged at  more  than  20  amperes  per  square  inch  of 
electrode  area.    They  were  charged  and  discharged  and 
exhibited  electrochemical  reversibility.   Studies  of 
protective  coatings  for  cell  container  materials  were 
made.   A  cell  of  more  advanced  design  leading  toward 
a  prototype  cell  was  engineered  and  assembled  and  tested. 
This  work  is  evaluated  in  terms  of  practical  feasibility 
of  the  Electrothermally  Regenerative  Transducer  and  a 
fuel  cell  battery  based  on  the  alkali  metals  and  the 
halogens  as  reactants.    (Author) 
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Descriptors:  (♦Electrolytic  cells.  Control  systems), 
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discharges.  Diodes,  Hermetic  seals.  Tables. 


Hermetically  sealed  Nl-Cd  cells  were  cycled  for  the 
first  time  with  stabistor  charge  control.   The  capacity 
range  used  was  5  to  20  ampere-hours.    Four  charge 
control  circuits  BCC-9,  BCC-10,  BCC-11  and  BCC-12 
were  cycled  with  and  without  stabistor  protection.   In  all 
the  circuits  the  stabistors  were  effective  in  clamping 
cell  voltages  and  minimizing  gassing.   In  BCC-11,  20  AH 
Ni-Cd  cells  were  cycled  and  the  stabistors  were  effective 
in  preventing  catastrophic  failures.    Some  antireversal 
studies  were  conducted  during  this  period.   Initial  results 
indicate  that  antireversal  diodes  are  partially  successful 
in  preventing  gassing  during  cell  reversaL    The  data 
suggest  the  use  of  a  larger  antireversal  diode  for  adequate 
protection.    (Author) 
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Descriptors:  (♦Thermionic  converters.  Reports), 
Thermionic  emission.  Performance  (Engineering), 
Cesium,  Vapors,  Electrodes,  Heat-resistant  metals 
and  alloys.  Work  functions.  Single  crystals.  Crystals. 
Alkali  metals,  Thorium  alloys,  Tungsten  alloys. 
Electron  bombardment.  Pyrometers,  Ionic  current. 

The  work  accomplished  covered  research  studies  of  a 
cesium  thermionic  converter  incorporating  a  thorium 
dispenser  cathode,  studies  of  electrode  materials  both 
polycrystalline  and  single  crystal,  and  the  development 
of  research  techniques  associated  with  the  thermionic 
converters.   (Author) 
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Descriptors:  (♦Electron  tubes,  Proiductlon),  ReHabtltty 
(Electronics),  Nuclear  particles,  Radiation  damage. 
Aluminum  compounds.  Silicates,  Furnaces,  Vacuum 
apparatus,  Tests,  Industrial  equipment. 

The  contractual  work  specified  under  Phase  n  has  been 
continued.    Production  of  alumino-sUlcate  stems  for  the 
three  types,  6080WB,  6360,  and  6205,  has  continued, 
utilizing  the  conveyor  furnace  and  cracked  city  gas,  with 
satisfactory  yield.   Equipment  necessary  for  this  phase 
has  been  completed  and  evaluated.   Tubes  of  all  four  types 
have  been  sealed-ln  and  processed  on  the  dual  vacuimi 
exhaust  system,  being  baked  at  800  C.   Exhaust  schedules 
are  being  evaluated.   Tubes  thus  exhausted  have  been  based 
(as  necessary),  aged,  and  tested  and  aging  schedules  are 
being  evaluated.    Hlg^  temperature  Ifle  tests  (500  C  bulb 
temperature)  have  been  started  on  6080WB  and  6205  and 
improvements  applied  to  the  tube  design  and/  or  pro- 
cessing as  a  result  of  this.   Nuclear  radiation  testing 
facilities  have  been  schediiled  for  both  pulsed  and  steady- 
state  operation  of  the  tubes  as  specified  in  the  contract. 
(Author) 
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Part  I  represents  a  selection  of  imperative  terms  (i.e., 
command  verbs)  as  found  at  the  beginning  of  each  practical 
factor  In  the  manual,  omitting  only  those  whose  meanings 
are  so  obvious  as  to  require  no  explanation.    Part  n  con- 
tains a  selection  of  electronic  and  technical  terms  from 
various  ratings  in  the  manual.   Only  those  technical  terms 
which  seemed  least  familiar  w«re  defined,  but  the  growing 
demand  for  a  reference  In  electronics  compelled  the 
Inclusion  of  nearly  all  terms  In  this  area.   The  reader 
should  be  apprised  that  the  results,  ineofar  as  they  re- 
present a  consensus  of  a  variety  at  sources,  are  tentative. 
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Descriptors:  (*Radlo  waves.  Polarization),  (*Radar 
signals.  Polarization),  (♦Polarization,  Electro- 
magnetic waves).  Communication  systems.  Microwave 
frequency.  Propagation,  Antennas,  Transducers, 
Microwave  equipment.  Theory. 

The  incorporation  of  polarization  diversity  In  future 
radar  and  conununication  systems  is  considered.    The 
advantages  of  using  dual  circularly  polarized  antennas  for 
functional  control  of  polarization  Is  emphasized.   Applica- 
tions of  polarization  techniques  are  developed  into  a 
powerful  method  of  evaluating  axial  ratio  characteristics 
of  antennas.    A  novel  continuous  phase  shifter  is  developed 
which  Illustrates  the  use  of  circular  polarization  to 
achieve  efficient  frequency  translation. 
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Descriptors:  (♦Fixed  resistors.  Metal  films), 
(♦Resistors,  Manufacturing  methods),  Production, 
Quality  control.  Reliability  (Electronics),  Glass 
seals.  Electrodes,  Silicon  compounds.  Monoxides, 
Coatings,  Protective  treatments.  Thickness, 
Resistance  (Electrical),  Statistical  data.  Tests. 

Termination  width  experiments  were  completed  and  die 
units  manufactured  were  classified  into  wide  or  narrow 
termination  groups.   These  groups  were  compared  against  a 
control  by  life  and  stress  testing.  Glass  sealing  techniques 
were  modified  from  a  2  to  a  4  electrode  system.   The 
thickness  of  silicon  monoxide  protective  coatings  w&s 
evaluated  and  no  detrimental  effects  were  found.   An 
automatic  binner  was  designed  to  bin  3,000  pieces  per 
hour.    Two  new  external  coatings  were  established  wiilch 
contain  no  pigment. 
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Descriptors:  (♦Ceramic  capacitors,  ManufachuHi^ 
methods).  Ceramic  materials.  Capacitors,  Design, 
Machines,  Furnaces,  Tests,  Failure  (Mechanics), 
Vibration,  Production. 

The  balance  of  the  pilot  run  lots  was  completed  and 
turned  over  to  the  government  Inspector.   One  group  of 
the  0.1  mfd  units  did  not  pass  T.  C.    A  new  group  to  re- 
place these  was  made  and  submitted.    The  1.0  mfd  group 
failed  temperature  and  Immersion  cycling,  two  more 
failures  than  allowable,  probably  due  to  Improper  waxing 
cycle.   The  2.2  mfd  units  exhibited  three  broken  leads 
after  low  frequency  vibration.   Apparently  this  unit  Is 
much  too  heavy  to  be  vibrated  without  clamping  the  unit. 
Breakage  was  on  the  wire  itself.    (Author) 
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Descriptors:  CWave  transmission.  Plasma  physics), 
(•Microwaves,  Plasma  physics),  (*PIasma  physics. 
Microwaves).  Electromagnetic  waves.  Magnetic  fields. 
Gas  ionization.  Magnetohydrodynamlcs,  Plasma 
oscillations.  Scattering,  Electron  density.  Electric 
fields,  Distribution,  Equations,  Discharge  tubes. 
Theory. 

The  problem  of  the  Interaction  of  microwaves  with  a 
radially  Inhomogeneous  plasma  column  confined  by  an 
impressed  axial  static  magnetic  field  Is  treated  analytically. 
Extensive  numerical  results  for  the  backscatterlng  cross 
sections  are  presented  for  various  Interesting  ranges  of 
the  parameters  Involved.   It  Is  found  that  the  often  used 
homogeneous  model  for  interpretation  of  experimental 
data  can  sometimes  lead  to  ambiguous  results.    This 
ambiguity  arises  because  of  the  Interdependence  of  the 
average  plasma  frequency,  the  gyro-frequency  and  the 
inhomogeneity  of  the  plasma  density  distribution.    Further 
measurements  are  suggested  to  distinguish  these  effects. 
(Author) 
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Descriptors:  (*Mlcrowave  amplifiers.  Coupling  circuits), 
(♦Plasma  medium.  Electron  beams),  (♦Electron  beams. 
Plasma  medium).  Electron  guns.  Waveguides,  Theory, 
Feasibility  studies.  Test  equipment.  Cyclotron  waves. 
Magnetic  fields.  Alignment. 

The  report  contains  the  findings  of  a  feasibility  study  of 
directly  coupling  microwave  power  to  beam-plasma 
interaction  systems  without  the  use  of  slow  wave  circuits. 
Direct  coupling  Is  an  essential  step  towards  fully  utilizing 
the  advantages  of  beam  plasma  interaction  since  conven- 
tional slow  wave  couplers  restrict  the  power  handling  capa- 
bilities and  the  ease  of  device  fabrication.   Theoretical 
work  performed  indicates  that  such  coupling  is  possible 
by  using  a  long  modulation  space  fed  by  smooth  waveguide. 
E;q>erlmental  data  give  qualitative  demonstration  of  this 
coiq)llng.    Further  investigation  is  recommended  and  other 
different  approaches  are  also  discussed.   (Author) 
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FIELD  STRENGTH  MEASUREMENTS,  PHASE  L 

Final  rept., 

by  A.  C.  Stewart,  E.  L.  KUpatrick,  and  C.  C.  Watterson. 

5  Aug  64,  8lp 
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UnclaBSifled  report 

A  portion  of  the  original  document  contains  fine  detail 
which  may  make  reading  of  photocopy  difflcult. 

Descr^tors:  (♦Radio  fields,  Measuring  devices  (Elec- 
trical and  Electronic)),  (Measuring  devices  (Electrical 
and  Electronic),  Radio  fields).  Electromagnetic  waves, 
Multlpath  transmission.  High  frequency.  Radio  waves, 
Intensity,  Measurement,  Antennas. 

The  program  Included  the  testing  and  evaluation  of  com- 
mercial and  military  field-strength  meters.   It  also  In- 
cluded a  study  of  the  interpretation  of  field-strength  mea- 
surement data  taken  under  multlpath  conditions.    As  part 
of  the  field-strength  meter  evaluation,  five  Instruments, 
the  AN/TRM-7,  NF-105.  NF-112,  FIM-B2,  and  the  NM-30A 
were  laboratory  tested  and  the  results  have  been  previ- 
ously reported.   One  of  the  difficulties  in  tte  interpretation 
of  the  measured  data  is  the  variability  of  field-strength 
values  obtained  over  an  area.    Such  variability  is  caused  by 
the  presence  of  multlpath  components.   The  principle  of 
aperture-synthesis  has  been  applied  to  this  problem  by 
Watterson.    Using  field-strength  values  measured  over  an 
area,  tiie  contributions  of  the  individual  components  to  the 
field  can  be  identified.   A  computer  program  was  prepared 
to  make  the  necessary  computations.   The  principle  was 
verified  first  by  simulated  field  data  and  then  experimen- 
tally.  The  results  of  the  program  verify  the  usefulness 
of  the  asperture-synthesls  technique  for  the  measurement 
of  multi-component  fields.    (Author) 
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Descriptors:  (♦Magnetrons,  Manufaoturing  methods). 
K  band.  Performance  (Engineering),  Temperature, 
Life  expectancy.  Anodes  (Electron  tubes).  Quality 
control.  Design,  Thermal  properties. 

During  this  report  period,  eight  modfel  hibes  were  built 
and  evaluated.    Extensive  Investigations  were  performed 
to  determine  the  cause  of  poor  high  frequency  operation  on 
current  model  tubes.   The  area  of  difilculty  seems  to  be  in 
anode  mode  competition  but  this  has  not  yet  been  fully 
substantiated.    An  improved  thermal  design  tube  has  been 
built  which  meets  all  of  the  temperature  requirements. 
(Author) 
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by  Lewis  Wetsel  and  Leonard  G.  Coh^n.  Jul  64,  35p 
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Unclassified  report 

Descriptors:  (♦Wave  transmission.  Plasma  physics), 
(♦Plasma  physics.  Waveguides).  (♦Waveguides.  Analog 
systems).  Propagation.  Scattering,  Electromagnetic 
wave  reflections.  Electric  fields.  Equations.  Functions. 
Dielectrics,  Theory,  Taper,  Models(Simulatlons). 

The  conditions  under  which  dominant  mode  propagation 
in  a  lossless  tapered  waveguide  may  serve  as  an  analogue 
of  plane-wave  propagation  In  a  lossless  inhomogeneous 
plasma  are  found.   These  conditions  are  relatively  mild, 
thereby  permitting  a  suitably  tapered  waveguide  to  be  used 
as  an  analogue  computer  for  the  determination  of  both 
field  distributions  and  the  reflection  and  transmission 
coefficients  for  plasma  distributions  having  fairly 
arbitrary  density  profiles.   The  analogy  is  demonstrated 
by  an  experimental  determination  of  the  reflection  co- 
efficient for  a  linear  plasma  profile.    Analogies  based  on 
the  use  of  an  inhomogeneous  dielectric  In  a  uniform  wave- 
guide are  discussed  briefly.   It  Is  found  that  such  analogies 
are  suitable  for  measurements  only  at  a  single  frequency 
and  are  therefore  of  limited  practical  utility.    (Author) 
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Descriptors:  (*Yagi  antennas.  Wave  transmission),  (♦Wave 
transmission.  Equations),  (♦Phased  arrays.  Yagi 
antennas).  Integral  equations.  Electromagnetic  waves. 
Antennas,  Dipole  antennas.  Electric  fields,  MagneUc 
fields,  Functions,  Geometry,  Propagation,  Antenna  con- 
figurattons.  Theory. 

An  Integral  equation  for  the  propagattcti  constant  along 
an  Infinitely  long  Yagi  structure  Is  derived  by  expanding 
the  vector  potaotlal  function  for  such  an  array  in  terms 
of  the  spatial  harmonic  solutions  of  wave  theory.  This 
•(yutlon  is  shown  to  be  identical  with  tto  integral  equation 


derived  on  the  basis  of  array  theory  and  transformed  by 
the  Poieson  summation  formula.   With  the  identity  of  array 
theory  and  this  new  wave-theory  formulation  estabUshed, 
the  wave  theory  Is  used  to  discuss  allowed  wave  solutions 
pass  and  stop  bands,  and  the  physical  characteristics 
re(;piired  of  dipoles  in  order  that  they  support  a  wave 
solution.   An  asymptotic  evaluation  of  electric  and  magnetic 
fields  Is  obtained.   The  problem  of  two  parallel  non- 
staggered  Yagi  arrays  is  considered,  and  It  is  shown  that 
the  propagation  constant  of  the  composite  structure  either 
decreases  or  Increases  over  that  of  the  Isolated  array  de- 
pending upon  whether  the  symmetric  or  the  antisymmetric 
mode  is  excited.   The  problem  of  two  colllnear  Yagi  ar- 
rays is  formulated  and  conditions  are  found  under  which 
a  current  distribution  which  is  symmetrical  about  the 
center  of  each  dipole  may  be  assumed. 
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Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
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Descriptors:  (♦Crystal  holders.  Manufacturing  methods), 
(♦Quartz  resonators,  Production),  Environment  tests. 
Aging  (Materials),  Performance  (Engineering),  Glass 
seals.  Crystals,  Frequency  shift.  Resistance 
(Electrical),  Hig^  frequency. 

This  report  discusses  and  Indicates  frequency  and 
resistance  changes  encountered  in  evacuating  and  sealing 
the  glass  holder.   In  addition,  the  results  obtained  in 
performing  various  environmental  tests  are  presented. 
(Author) 
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Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactoiy. 
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Descr^tors:  (♦Crystal  holders.  Manufacturing  methods), 
(♦Quartz  resonators.  Production),  ^?ecifications. 
Environmental  tests.  Aging  (Materials),  Medium 
frequency,  Design,  Processing,  Performance  (Engineer- 
ing), Glass.  Resistance  (Electrial),  Frequency  shift. 

This  report  discusses  tentative  plans  to  submit  pre- 
production  units  for  approval  purposes.   Included  is  s 
detaUed  description  of  the  glass  holder  specificattoos 
with  inspection  and  preparation  procedures  outlined. 
(Auttior) 
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Legibility  at  this  document  is  In  part  unsatisfactory. 
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Descriptors:  (*Crystal  holders,  Manufacturing  methods), 
(*Quartz  resonators.  Production),  Specifications,  Aging 
(Materials),  Medium  frequency.  High  frequency.  Crystals, 
Processing,  Performance  (Engineering). 

This  report  dtscusses  pilot  run  planning  and  presents 
final  specifications  for  each  requirement.    Aging  data 
obtained  in  testing  sixty  units  is  also  presented  revealing 
compliance  with  specifications.  (Author) 
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PARAMETER  ESTIMATION  FOR  WAVEFORMS  IN 

ADDITIVE  GAUSSIAN  NOISE, 

by  P.  Swerling.   25  Aug  58,  27p   P-1468 

Unclassified  report 

Descriptors:  (*Communicatlon  theory.  Numerical 
methods  and  procedures),  (*Nvunerlcal  methods  and 
procedures.  Communication  theory).  Noise  (Radio), 
Stochastic  processes.  Analysis  of  variance,  Functtons. 

A  method  is  developed  for  computing  the  greatest  lower 
bound  for  the  variance  of  unbiased  estimates  of  waveform 
parameters,  v/bea  the  waveform  Is  observed  In  additive 
Gaussian  noise.  The  greatest  lower  bound  Is  approximately 
evaluated  In  several  Illustrative  cases.   The  waveform 
parameters  occurring  in  these  examples  are  an4>lltude, 
time  delay,  and  doppler  shift.   (Author) 
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Air  Force  Inst,  of  Tech.,  Wright-Patterson  AFB,  Ohio. 

A  DIOrrAL  SIMULATK)N  FOR  THE  PROPAGATION  OF 

ELECTROMAGNETIC  ENERGY  THROUGH  A  STRATIFIED 

MEDIUM. 

Master's  thesis, 

by  Walter  S.  Greenwood,  Jr.   Aug  64,  87p 

AFIT  GA/EE/64  4 

Unclassifled  report 

Descriptors:  (^Atmosphere  models.  Wave  transmis- 
sion), (*Wave  transmission.  Mathematical  models). 
Electromagnetic  waves.  Propagation,  Dielectrics,  Radio 
transmission.  Digital  computers.  Equations,  Refractive 
index.  Simulation. 

A  mathematical  noodel  describii^  the  propagation  of 
electromagnetic  energy  through  a  stratified  medium  is 
developed.   Applied  to  atmospheric  conditions,  it  simulates 
propagation  through  atmospheric  ducts.   The  final  program 
used  in  the  digital  compateT  solution  is  given.   Seven 
refractive  index  profiles  representii^  normal,  substandard, 
and  sapentaadua  oomHtlons  comprise  the  data.  The 
results  are  valid  within  the  area  covered  bjr  the  profile. 
Baflections  from  the  earth's  mifaoe  are  omitted.  The 


critical  angle  condition,  constant  phase  fronts,  and  energy 
distribution  are  discussed.   The  results  are  presented  as 
ra/  tracing  diagrams  and  energy  distributioD  diagrams. 
(Author) 
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Descr^tors:  (•Cadmium  compounds,  SuUldea), 
(•Sin^e  crystals,  Oaoillation),  Limiters,  Electric 
currents.  Ultrasonic  radiation.  Amplifiers,  Pulse 
generators.  Semiconductors. 

The  current  HmiHm  and  oscillations  which  occur  when 
low  resistivity  CdS  is  subjected  to  high  level  voltage 
pulses  are  experimentally  Investigated,  and  several 
theories  proposed  to  explain  the  phenomena.   The  manu- 
facture of  the  test  samples  and  the  design  of  a  pulse 
generator  utilizing  a  lumped  element  delay  line  and  a 
silcon  controlled  rectifier  are  described.   From  the 
experimental  results,  a  dependence  of  the  frequeocy  and 
amplitude  of  the  oscillations  on  the  applied  voltage  is 
shown.   The  theory  wtilch  best  explains  the  phenomena  Is 
found  to  be  the  transfer  of  electronic  momentum.    (Authoi) 
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Descr4>tors:  (^Transmission  lines.  Waveguides), 
(•Waveguides,  Design),  Optimization,  Attenuation, 
Radiofrequency  power.  Microwaves,  Rectangular  bodies. 
Waveguide  cotqtlers.  Tapers,  Feasibility  studies. 

The  purpose  of  this  investigation  is  to  develop  system- 
atic procedures  for  selecting  optimum  waveguide  con- 
figurations and  designing  waveguide  oompooents  that  wlU 
operate  at  high  levels  of  peak  and  average  power  in  the 
frequNtoy  rang^  1-10  gigaoydes.  In  pattloular,  the 
feasiUli^  will  be  investigated  of  designing  oompaot  com- 
ponents such  as  bends,  couplers,  power  dividers,  tapers, 
and  mode  absorbers  in  waveguides  having  cross  section 
dimensions  in  the  range  1.5  to  2.5  free  space  wavelengths. 
In  the  report  further  analysis  and  calculations  are  pre- 
sented for  tapers  and  direotiooal  oot^lers  fDr  oversized 
rectangular  waveguide.  (Author) 
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Descriptors:  (•Frequency  converters.  Microwave 
frequency).  Design,  C  band,  L  band.  S  band,  X  band. 
Diodes  (Semiconductor),  Klystrons,  Coaxial  cables. 
oSuSto   ^'**'""'  *^°*"*  ^^'^^'  C^»^»'  Bandwidth. 


A  second  L-band  douUe-balaneed  cbaverter  was 
fabricated  as  a  step  toward  establishing  a  final  manu- 
facturable  design.   Some  problems  of  mechanical  stabUltv 
were  encountered,  but  the  results  indicate  that  the 
characterisUcs  of  the  initial  unit  caa  be  saUafactorUy 
reproduced.    The  noise  figure  of  this  unit  was  measured 
lU  12  db:  three  db  within  the  specified  limit.   An  S-band 
double-balanced  converter,  based  on  the  same  design 

^Z'SJ'  ^'Tf^*!^  ^'^^  ***•  *•-  '•brtellted 
•nd  tested.   Except  for  miner  deviations,  It  meets  the 

ST!!r**^.*°'*  "^  ^^"  requirements  in  both  S-  and 
K-band.  The  development  of  double-balanced  converters 
ior  X-  and  C -bands  is  being  conducted  in  parallel 
Serious  difficulty  has  been  experlenoad.  but  the  most 
ITT  J^!^^,  ■"  •«»«»««ln«.  The  central  problem  is 
to  meet  the  3:1  VSWR  speclficaUon  over  the  C-  and  X-b«nds 
Plans  tor  the  manufacture  of  forty  deUverahle  frequLy 
converters  are  being  formulated.  (Auttwr) 
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pe«>rlptora:  (-Microwave  ampllfleM,  Crossed  field 

^V^^'J*^!!'J^  ^^  devices.  Microwave  ampllfiere). 
X-band.  Ampllfiere,  Design.  Waveguides,  Gain,  Radio- 
frequency  power.  Specifications,  FeaslbUity  studies^ 

This  report  contains  a  summary  of  a  two  phase  program 
tor  the  development  of  an  X-band  crossed-field  amSifler 
The  program  was  Initiated  with  a  feaslbUlty  study  and 
later  resulted  In  the  development  of  a  I  kw  X-band  tube 
The  toaalbUlty  portioa  of  the  program  was  primarily 
ooncenied  with  computer  studies  leadtag  to  the  electrtoal 
design  of  the  tube.   It  was  determined  that  the  require- 
ments oould  be  met  with  an  Injected-beam  tube  and  did 
not  require  the  addition  of  a  dlstributed-emlsslon  sectton. 
IXulng  the  developmental  portion  of  the  program, 
droular  tormat  tubes  were  built  to  meet  a  rigorous 
yclflcatton.  In  general,  these  developmental  tubes  had 
adequate  power  output  but  were  limited  in  gain  and  band- 
width.  They  also  had  a  tendency  to  oscUlate  because  of  rf 
feedback  within  the  tube  envelope.   It  ♦»«  determined  that 
hl^r  gain  and  higher  bandwidth  with  rstabUlty  could  be 
achieved  only  with  linear  format  tnhimL 
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Descr^tore:  ('Tantalum  capacltore.  Manufacturing 
methods),  (•FoUe,  Tantalum  capacltore).  Heat  treatment. 
Voltage,  Tantalum.  Chemical  milling.  Anodes.  Electrical 
properties.  Aging  (Materials).  Dielectric  properties, 
Electrolytes.  Electrolytic  capacltore.  Semlconductore 
Impurities.  Aluminum  compounds.  Oxides,  Capacitance. 
Manganese  compounds.  Nitrates,  Life  eroectancy. 
Performance  (Engineering). 

Progress  is  reported  on  the  development  of  150  and  250 
vtdt  devices  capable  of  full  voltage  operation  at  86C    with 
design  objecttves  for  the  electrical  and  environmental 
parameters  as  listed  herein  or  in  Military  &)eclficatton 
MIL-C-26665A.  (Author) 
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OTS  Prices:  HC  $4.00/MF  $1.00 

Dewey  (0.  C.)  Coip.,  New  Yoi*. 

AN  EXPERIMENTAL  INVESTIGATION  OF  THE  EFFECTS 
OF  RADUTION  OF  THE  PROPOGATION  OF  ELECTRO- 
MAGNETIC SIGNALS  IN  AIR. 
Annual  technical  rept  for  1  Jul  63-30  Jun  64, 
by  M.  N.  Hlrah,  P.  N.  Eisner,  and  J.  A.  Slevin. 
30  Jun  64,  133p   Dewey-R-173-4 
Contract  DA36  039AMC03278B 

Unclassified  rqmrt 
See  also  AD-603  770. 

DMcriptora:  (•Wave  transmission.  Plasma  physics). 
rPlasma  physics.  Wave  transmission).  (•Electron 
density.  Gas  lonlzatton).  Resonance,  Nitrogen 
Oxygen.  Electrons,  Van  De  Graaff  generatore.  Ions. 
Measurement,  Mass  spectroscopy,  ^)ectium 
analyzers.  Propagation. 

Steady-state  and  afterglow  measuremente  of  electron 
densities  have  been  made  in  02  -  N2  mixtures  weakly 
Ionized  by  a  spatially  uniform  flux  of  1.5  Mev  elections 
from  a  Van  de  Graff  accelerator.   The  plasma  Is  contained 
in  a  large  uhf  resonant  cavity  to  which  mass  and  optical 
spectrometers  are  appended;  electron  densities  are  deduced 
from  measured  shifts  in  the  resonant  frequency  of  the 
cavity. 


AD-607  081  Div.   8,  26 

OTS  Prices:  HC  $6.00/MF  $1.00 

Electrical  Engineering  Researoh  Lab.,  Cornell  Univ.. 
Ithaca,  N.Y. 

REVIEW  OF  A  RESEARCH  EFFORT  IN  ACTIVE  NET- 
WORK THEORY. 
Interim  rept., 

by  N.  DeCIarls  and  S.  K.  Mitra.   Aug  64,  164p 
Contract  AF33  657  10682,  ProJ.  7031,  Task  703103 
AL  TDR64  180 

Unclassifled  rqiort 

Descr^rton:  f*Electrlcal  networks.  Theory),  Functtons 
Synthesis,  Tunnel  diodes.  Electrical  impedance,  Mathe- 
matical logic.  Matrix  algebra.  Polynomials,  Clrouito. 

A  researoh  effort  in  Active  Network  Theory  is  de-  ^ 
scribed.  The  work  includes  tasks  directed  to  the  real- 
ization of  active  network  functions  and  the  applications  of 
certain  algebrato  mathematical  techniques  to  network 
theory.   These  studtos  concern  (1)  transfer  function 
synthesis  using  tunnel  diodes  as  active  elemente,  (2)  syn- 
thesis of  transfer  functions  using  nonldeal  negative  impe- 
dance  converters  as  the  active  devices.  (3)  construction  of 
a  networic  function  from  ite  specified  even(odd)  part. 
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(4)  drivliig-poliit  ftmctkn  realization  baaed  on  a  polynomial 
deconqwsltlon  approach,  and  (5)  compatibility  of  Impedance 
matrices  of  active  multlports.   The  individual  research 
tasks  and  the  significant  original  technical  contributions 
which  resulted  were  reviewed,  and  a  list  of  all  publications 
completed  during  this  period  was  given.  Three  tasks 
were  reported  in  detail  in  the  appendices.   (Author) 


AO-607  090  Dlv.   8.  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Chalmers  Univ.  of  Tech..  Gothenburg  (Sweden). 

DYNAMIC  NON-LINEAR  WAVE  PROPAGATION  IN 

IONIZED  MEUA.    12.    ELECTROMAGNETIC  WAVE  FROM 

AN  OSCILLATING.  COLLISION  FREE  MAGNETO-IONIC 

MEDIUM, 

by  O.  E.  H.  Rydbeck.    IJul  64,  60p 

CUT-RR-43,  CUT-US-37 

Contract  AF61  052  451 

AFCRL  64  672 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (^Electromagnetic  wave  reflections.  Plasma 
physics),  (*Plaama  physics,  Electromagnetic  wave 
reflections),  Electron  density  Ionospheric  propagation. 
Gas  ionization.  Electromagnetic  waves.  Propagation, 
Resonance,  Equations,  Mathematical  models. 

Electromagnetic  wave  reflection  from  an  oscillating, 
(e.g.,  pumped)  magneto-ionic  medium  is  treated  in  detail, 
also  for  the  slowly  inbomogeneous  medium,  on  the  basic 
of  the  non-linear  magneto-Ionic  theory  earlier  developed 
by  O.E.H.  Rydbeck.   The  various  reflection  and  refraction 
laws  for  the  mixed  frequency  components,  and  the  radia- 
tion for  the  same  is  discussed  in  the  report.   It  is  also 
shown  that  one  can  make  use  of  non-linear  resonance 
effects  to  echo  sound  the  Ionosphere  at  mixed  frequencies 
(in  the  25  Mc/s  range)  to  obtain  the  true  height  of  reflec- 
tion (at  the  difference  frequency)  and  the  electron  density 
gradient.    Pulse  powers  of  the  order  of  5  MW  would  have 
to  be  used  for  the  purpose.   (Autbor) 


AD-607  091  Dlv.    8 

OTS  Prices:  HC  $4.00/MF  $1.00 

Chalmers  Univ.  of  Tech.,  Gothenburg  (Sweden). 
RESEARCH  IN  THE  FIELD  OF  PROPAGATION  OF 
HIGH  POWER  WAVES  IN  IONIZED  MEDIA. 
Rept.  for  1  Oct  60-31  Mar  64. 
by  O.  E.  H.  Rydbeck.    1  Jul  64,  132p 
CUT-RR-48;    CUT-US-42 
Contract  AF61  052  451 
AFCRL  64  670 

,  Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Radiowaves.  Propagation),  (*Wave 
transmission.  Radio  waves),  H\^  frequency.  Electro- 
magnetic waves,  Plasma  physics. 

In  this  report  a  survey  is  given  of  the  research  in  the 
field  of  propagation  of  high  power  radio  waves  in  ionized 
media,  and  allied  fields,  carried  out  by  the  staff  of  the 
Research  Laboratory  of  Electronics  1960-1964.   The 
investigations  reported  cover  such  aspects  as  the  develop- 
ment of  a  non-linear  magneto-ionic  theory,  generation  and 
radiation  of  mixed  frequency  waves  in  ionized  n>edia, 
artificial  heating  of  the  F-regicm  of  the  ionosphere, 
scattering  of  electromagnetic  waves  by  oscillating. 


anisotropic  dielectric  and  ionized  media,  ionized  stream- 
whistler  mode  interactions  (In  the  exospbere).  and  wave 
propa^^ion  properties  of  moving  Ionized  media. 


AD-607  093  Dlv.   8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Cruft  Lab.,  Harvard  Univ.,  Cambridge.  Mass. 
THE  THEORY  OF  CX)IL  ANTENNAS. 
by  Trilochan  Padhl.    1  Jul  64,  20p   Cruft-TR-44a 
Contract  Nonrl866  26.  Pro].  NR371  015 

Unclassified  report 

t>artly  siipported  by  the  Sandia  Corp.,  Albuquerque, 
N.  Mex. 

Descriptors:  (*Loop  antennas.  Theory),  (*Coll8. 
Antennas).  Distribution,  Admittance,  Electric  currents. 
Potential  theory,  Fourier  analysis.  Series,  Sequences. 

In  this  report,  a  method  was  presented  by  which  the 
distribution  of  current  on  some  structurally  simple  coll 
or  multltum  loop  antennas  may  be  obtained.   The  input 
admittances  of  unshielded  and  shielded  colls  were  deter- 
mined and  their  operation  as  receiving  elements  was 
considered.    (Author) 


AD-607  094 
OTS  Prices: 


Dlv.   8 
HC  $2.00/MF  $0.50 


Cruft  Lab.,  Harvard  Univ.,  Cambridge,  Mass. 
JOINT  OPTIMIZATION  OF  TRANSMITTER  AND 
RECEIVER  IN  PULSE  AMPLITUDE  MODULATION, 
by  Donald  W.  Tufts  and  David  A.  Shnldman. 
14  Jul  64,  28p   Cruft-TR-444 
Contract  Nonrl866  16.  Pro].  NR372  012 

Unclassified  report 

Also  supported  In  part  by  the  U.S.  Army  Research 

Office  and  the  U.S.  Air  Force  Office  of  Scientific  Research 

under  the  Joint  Services  Electronics  Program. 

Descriptors:  (*Communlcation  theory.  Pulse  communlca- 
tton  systems).  (♦I>ulse  communication  systems.  Opti- 
mization), (♦Optimization,  Communication  theory). 
Mathematical  models.  Pulse  modulation.  Amplitude 
mockilation.  Nolse(Radio),  Radfo  Interference,  Pulse 
transmitters.  Radio  receivers,  Radiofrequency  filters. 
Real  numbers.  Equations,  Integral  transforms,  Fourier 
analysis.  Series.  Probability. 

Jointly  optimum  transmitted  waveforms  and  linear  time- 
varying  receivers  are  specified  for  Pulse  Amplitude 
Modulation  systems  which  are  subject  to  two  kinds  of 
interference,  noise  and  intersymbol  Interference.    The 
mean-square  error  In  the  receiver's  reproductfon  of  the 
random  message  sequence  is  used  as  our  performance 
criterion.    The  Joint  optimization  is  carried  out  in  detail 
for  the  case  of  signaling  through  a  noisy  RC  filter. 
Special  emphasis  is  placed  on  the  enq>irical  exploration  of 
performance  variations  caused  by  different  choices  of  the 
message  correlatton  matrix.   (Author) 


AD-607  096  Dlv.   8.  26 

OTS  Prices:  HC  $3.00/MF  $0.75 

Weston  bstruments.  Inc..  Newark.  N.  J. 
PRODUCTION  FACIHTIES  FOR  MULTI-TURN  METAL- 
FILM  TRIMMER  RESISTORS  PER  SIGNAL  CORPS 
TECHNICAL  REQUIREMENT  SCS-127  DATED 
9  FEBRUARY,  1962. 
Quarterly  progress  rept.  no.  7,  1  Jan-Sl  Mar  64. 
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31  Mar  64.  58p 

Contract  DAS6  039SC86784 

Unclassifled  report 

Legibility  of  this  document  Is  In  \put  unsatisfactory 
Reproduction  has  been  made  from  best  avaUable  copy. 

Descriptors:  (•Variable  resistors.  Manufacturing 
methods).  Metal  films.  Reslstawee  (Electrical),  Failure 
(Mechanics),  Life  e3q)eotanoy.  Performance  (Engineering). 
Military  requirements.  ^"' 

The  pre-production  testlog  of  60  K.  200  K  and  200  Ohm 
trimmers  has  been  discontinued  due  to  failures  of  a 
dl«iu^lfying  nature.   The  major  failure  mode  has  been 
fomd  for  the  50  K  and  200  K  spiral  units  and  corrective 
actton  taken.   The  failure  mode  for  the  200  Ohms  torolds 
has  been  localized  and  corrective  action  will  be  takien 
on  specific  parts  when  the  faults  are  localized. 


AD-607  132  Dlv.   8 

OTS  Prices:  HC  $5.00/MP  $1.00 

Bleotrioal  Engineering  Research  iab.,  UniT.  of 

Illinois,  Urfoana. 

A  35  OKJACYCLE  BUNCHINa  AdCELERATOR  FOR 

ELECTRONS, 

by  William  E.  Kunz.   Sep  64,  169p 

Contract  AF33  657  10224.  Pro].  4X56,  Task  415604 

AL  TDR64  214  I 

Unclassified  rqwrt 

Legibility  of  this  document  is  in  lUri  unsatiafsctory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Electron  accelernton.  K  band),  Linear 
accelerators,  Radfofrequency  power.  Electron  beams. 
Electron  guns.  Microwaves.  Velocity,  Atteniatlon, 
Magnetrons,  Waveguides,  Disks,  Mathematical  analysis. 
Electromagnetic  fields. 

A  35  gigacycle  linear  bunching  aoeelerator  which  has  a 
non-uniform,  dlak-loaded  wavegulite  as  an  accelerating 
•tructure  is  described.   An  accelerator  which  theorettloallT 
Ttfiint  75  kilowatts  of  pulsed  35  Gc  mlciDwave  power  to 
accelerate  a  20  mlUlampere  beam  to  a  velocity  of  0.776c 
has  been  designed  and  constructed.   The  attenuatton  of  and 
the  power  flow  in  the  non-uniform  structure  are  analyzed. 
Fabrication  technicpies  for  oonstruotton  of  the  disk-loaded 
mvegulde  are  described.   The  measured  output  velocity 
of  the  electrons  Is  within  one  per  cent  of  the  theoretical 
▼alue.   A  design  for  an  accelerator  which  requires  125 
Ulowatts  of  pulsed  35  Gc  microwave  power  to  produce  a 
20  nollllampere  beam  with  a  veloclltjr  of  0.9o  Is  presented 
and  Is  shown  to  be  quite  feasible.  |(Autfaor) 

AD-607  143  DiT.   8 

OTS  Prices:  HC  $4.00/MF  $1.00 

Forei^  Tech.  Dlv..  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohto. 

myBSTCATIONS  IN  THE  AREA  OF  RADIOTECHNICAL 

MBASURBMBNTS:   COLLECTION  OF  ARTICLES. 

31  Aug  64.  133p  I 

FTD  MT64  06.  TT  64  71636  I 

I '       Unclassified  report 

Bdlted  machine  trans,  of  Komltet  Standartov.  Mer  1 
lameritel'nykh  Priborov.Trudy  Inatttutov  KomlteU 
(USSR)  1962.  no.  65(125)  p.  1-85. 
Legibility  of  this  document  is  In  part  unsatisfactory. 
Repnxkictfon  has  been  made  from  best  available  copy. 


Descr^rtors:  (•Measuring  devices  (Electrical  and 
Electronic),  Radtofrequency),  (*Radfo  equipment.  Test 
equ^ment).  Transmission  lines.  Power  meters.  Ther- 
mistors. Meters,  Galvanometers.  Semiconductor  devices. 
Voltmeters.  Dtodes(Semiconductor),  Electromagnetic 
pulses,  Bessel  functtons.  Interference  analyzers.  Coaxial 
cables.  Transformers,  Ctvacltors.  Dtelectrics,  Resona- 
torp,  USSR. 


AD-607  160  Dlv.   8,  6,  26,  30 

OTS  Prices:  HC  $1.00/MF  $0.60 

Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexlittton. 

DIVISION  4.    RADAR. 

Quarteriy  progress  rept.  for  1  Jun-31  Au£  64. 

15  S^  64.  24p 

Contract  AF19  628  500 

ESD  TDR64  373 

Unclassified  report 

Descriptors:  (*Radar,  Scientific  research),  Radar 
signals,  Instrumentation,  Radar  equipment,  Radar 
antennas.  Radar  tracking.  Radar  transmitters.  Phased 
arrays.  Waveguides,  Multiple  beam  antennas.  Frequency. 
Radio  astronomy.  Ranges  (Distance).  Measurement, 
Microwave  equipment.  Solid  state  physics,  Surface 
properties,  Parametric  amplifiers.  Transistors. 
Electronics. 

Research  activities  in  the  field  of  radar  are  presented, 
aibjectfields  include;  radar  signal  processing,  trans- 
mitters, array  radars,  range  measuremento,  and 
microwave  components. 


AD-607  161  Dlv.   8 

OTS  Prices:  HC  $a.OO/MF  $0.50 

American  Inst,  for  Research,  Pitteburgh.  Pa. 

AN  INDEX  OF  ELECTRONIC  EQUIPMENT 

OPERABILITY:  DATA  STORE, 

by  Sara  jr.  Munger.  Robert  W.  Smith,  and  Dan  Payne. 

31Jan62.  50p   AIR-C43-l/62-RP(l) 

CoDtraot  DA36-039SC80555 

Unclassified  report 

Descr^itors:  (*Blectnmlc  equ^nnent.  Indexes) 
Operatton,  Data.  ReUabillty.  IdenUflcatlon  systems. 

The  Data  Store  contains  the  time  and  operator  reUabUlty 
data  to  be  used  wlfli  the  Index  of  Electronic  Bqulpment 
Operablllty.  ^  ' 


AD-607  163  Dlv.   8 

OTS  Prices:  HC  $6.00/MF  $1.00 

American  Inst,  for  Research.  Pitteburvfa,  Pa. 
AN  INDEX  OF  ELECTRONIC  EQUIPMENT 
OPERABILITY:  SAMPLE  EQUIPMENT  EVALUATIONS 
by  Robert  W.  Smith  and  Dan  Payne.  31  Jan  62. 
168p  AIR-C-43-l/62-RP(4) 
Contract  DA36  039SC80666 

Ubolassifled  report 

Descriptors:  (*Electronlo  equipment,  Indexes) 

[!'*^^^'"*"^**y  atudtos).  Operation.  Talie.. 
Identlficatfon  systems.  Time. 

The  document  contains  evaluation  reports  on  the  four 
e^mento  evaluated  during  the  tryout  of  the  Index.  The 
primary  purpose  of  the  tryout  was  to  assess  the  index. 
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and  not  tbe  equipment  to  which  It  was  appIlecL   The  report 
Is  presented  to  Illustrate  tbe  kinds  of  evaluative  comments 
which  may  be  generated  through  use  of  the  Index  of 
Operabillty.   It  Is  not  Intended  to  t>e  used  as  a  formal 
appraisal  of  the  equipments  Involved. 


charge  layer  of  a  p-n  Junction  are  studied  in  order  to 
optimize  the  diode  design  with  respect  to  noise  amplituds, 
spectral  distribution  and  temperature  dependence.    An 
epical  coupling  mechanism  between  avalanche  diodes  la 
also  investigated.  (Author)  ^ 


v. 


AD-607  164  Dlv.    8 

OTS  Prices:  HC  $3.00 /MF  $0.75 

American  Last,  for  Research,  Pittsburgh,  Pa. 
AN  INDEX  OF  ELECTRONIC  EQUIPMENT 
OPERABILITY:  REPORT  OF  DEVELOPMENT, 
by  Dan  Payne  and  James  W.  Altman.   31  Jan  62, 
66p    AIR-C-43-1/62-FR 
Contract  DA36  039SC80555 

Unclassified  report 

Descriptors:  (*Electronic  equipment.  Indexes), 
(*Indexes,  Feasibility  studies).  Operation,  Analyst*. 
MalnUinability.  Reliability,  Data. 


AD-607  193  Dlv.    8,  26 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

COMPATIBLE  AM  STEREO, 

by  Edward  Bedroslan.   Oct  64,  8p   P-2989 

Unclassified  report 

Descriptors:  (*Radlo  broadcasting.  Amplitude 
modulation),  (* Amplitude  modulation.  Sidebands),  Phase 
moc^lation.  Communication  theory.  Frequency  modula- 
tion. Compatibility,  Radio  signals.  Theory,  Integral 
transforms. 

The  adaption  of  conventional  AM  broadcasting  to 
stereo  by  using  the  upper  and  lower  sidebands  to 
transmlte  the  left  and  right  channels  respectively  Is 
discussed. 


AD-607  2S5  Dtv.    8,  15 

OTS  Prices:  HC  $3.00/MF  $0.75 

Cruft  Lab.,  Harvard  Univ.,  Cambridge.  Mass. 

INTERACTION  OF  SIGNAL  AND  NOISE  IN  A 

NONLINEAR  SYSTEM, 

by  P.  Trafton  and  D.  W.  Tufto.    27  Jul  64,  64p 

Cruft-TR-450 

Contract  Nonrl8866  16.  Pro].  NR372  012 

Unclassified  report 

Descriptors:  (*Communicatlon  theory.  Demodulation), 
('Demodulation,  Signal-to-noise  ratio).  Nonlinear 
systems,  Models  (Simulations),  Electromagnetic  pulses. 
Signals,  Low-pass  filters.  Probability,  Statistical 
functions,  Sampling,  Functions,  Analysts  of  variance, 
Clipper  circuits.  Theory. 

An  experimental  system  has  been  constructed  which 
simulates  the  detection  stage  of  a  receiver.    With  the 
application  of  periodic  bursts  of  sine-wave  plus  Gaussian 
noise  at  the  input,  the  output  of  this  system  Is  a  non- 
stationary  random  process.   The  addition  of  noise  to  the 
signal  suppresses  the  mean  at  the  output  for  the  half -wave 
linear  detector.   However,  the  mean  is  unchanged  for  the 
half-wave  square-law  detector.   Tbe  non-stationary 
variance  is  seen  to  vary  between  two  values  which  can  be 
easily  measured.   Output  signal-to-noise  ratio  is  greater 
for  the  half -wave  square -law  device  than  for  the  half -wave 
linear  device.   Addition  of  a  clipper  to  the  half-wave 
linear  device  decreases  the  slgnal-to-noise  ratio.    Detec- 
tion characteristics  of  the  half-wave  linear  and  half-wave 
square -law  devices  are  found  to  be  equivalent  and  the 
cllppe*-  degrades  tiae  detection  characteristic.  (Author) 


AD-607  231 
OTS  Prices: 


Dlv.    8 
HC  $5.00/MF  $1.00 


Shocldey  Transistor  Dlv..  Clevite  Transistor, 

Palo  Alto.  Calif. 

RESEARCH  ON  SOLID  STATE  NOISE  DEVICES. 

Annual  scientific  rept.  no.  2,  1  Aug  63-31  Jul  64, 

ed.  by  R.  H.  Haltz.   31  Jul  64,  160p 

Contract  DA49  186ORD1086,  ProJ.  96395 

Unclassified  report 

Descriptors:  (•Semiconductor  devices.  Noise  (Radio)), 
(•Avalanche  diodes.  Design),  Circuits,  Optimization, 
Field  theory.  Electron  transitions,  Silicon,  Phosphorxis. 
Vapor  plating.  Test  methods.  Manufacturing  methods. 
Electromagnetic  pulses,  Optical  phenomena. 

Tbe  report  is  concerned  with  two  problems:    (1)  the 
investigation  of  the  l>asic  mechanisms  of  avalanche 
breakdown,  and  (2)  their  application  to  the  generation  at 
high  amplitude  white  noise  with  considerable  temperat\ire 
independence.   Of  special  Interest  is  the  frequency  range 
from  40  kc  to  200  kc.   The  design  considerations  for  a 
noise  diode  with  a  low  avalanche  pulse  rate  of  the  order  of 
10,000/sec  1  are  discussed.    To  obtain  a  low  temperature 
dependence  of  the  noise  otitput  tbe  diode  Is  designed  such 
that  the  avalanche  pulse  rate  Is  determined  by  carriers 
generated  by  band-to-band  tiumellng  rather  than  by  thermal 
generatlcm  from  generation  and  trapping  centers.   Design 
considerations  for  a  noise  diode  with  an  avalanche  pulse 
rate  of  the  order  of  1,000,000/sec  -1  are  also  discussed. 
The  mechanisms  of  carrier  generation  within  the  space 


AD-607  261  Dlv.   8 

OTS  Prices:  HC  $3.00/MF$0.50 

Eltel-McCullough,  Inc..  San  Carlos.  Calif. 
HIGH-POWER  X-BAND  GENERATOR. 
Quarterly  rept.  no.  7,  1  Apr-30  Jun  64, 
l^  William  R.  Luebke,  Jared  Leidigfa,  and 
Tore  Wessel-Berg.    18  Sep  64,  54p 
Contract  AF30  602  2756 
RAOC  TDR64  451 

Unclassified  report 

Descriptors:  (^Microwave  amplifiers,  X  band), 
(*Klystrons,  Microwave  amplifiers),  (*Wav«guldes, 
Design),  Radlofrequency  generators,  Radlofrequency 
power.  Waveguide  windows.  Performance  (Engineering), 
Circuits,  Radlofrequency  pulses.  Electron  beams. 

The  purpose  of  this  program  is  to  develop  a  klystron 
amplifier  operating  at  8  kMc  and  delivering  one  megawatt 
of  CW  power.    A  long  pulse  tube  was  tested  to  60  kilowatts 
of  average  power  at  which  point  catastrophic  window 
failure  occurred.    A  second  long-pulse  tube  with  a  new 
window  design  was  operated  successfully  for  several 
hours  at  more  than  200  kilowatts  average  and  500 
kilowatts  peak  power  output.  A  short  pulse  using  extended- 
interaction  input  and  penultimate  cavities  was  built.   Test 
results  are  presented.    Further  theoretical  analysis  of 
some  lai^  signal  ^specta  of  the  excitation  of  exteaded- 
Interactton  cavities  Is  presented.  (Author) 
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Descriptors:  (*piasnu  oacUlatUiis,  ExolUtlon), 
(•Electron  beams.  Plasma  physics).  Plasma  medium. 
Ions,  Oscillatton,  Waveguides,  MagneUc  fields.  Cyclotron 
waves.  Mathematical  modds.  Matrix  algebra,  IntegraUon, 
Ibtegral  equations.  Microwave  aaipllfiers. 

The  report  suggests  possible  ways  for  further  theoretical 
study  of  the  Interaction  of  an  electron  beam  and  the  ions  in 
a  hot-electron  plasma.    Equations  are  obtained  for  beam- 
plasma  interaction  in  a  filled  cylindrical  waveguide  In 
which  the  thermal  velocity  distribution  is  longitudinal  but 
otherwise  arbitrary.   An  approximation  is  described  based 
on  these  equations  by  using  only  one  transverse  wave  num- 
ber.  A  close  resemblance  is  found  between  the  approximate 
solutions  and  the  theory  of  plane  waves  in  an  Infinite  beam- 
plasma  system,  traveling  at  an  angle  with  the  direction  of 
the  beam  and  the  magnetic  field  and  having  a  certain  fixed 
real  transverse  wave  number.   Adjutage  is  taken  of  this 
resemblance  to  calculate  beam-  (hU-electron)  plasma  inter- 
action including  a  transverse  random  velocity  distribution. 
The  theory  of  a  fUamentary  beam  Is  combined  with  that  of 
a  plasma-filled  waveguide,  using  the  coupling-of-modes 
theory,  tor  the  description  of  some  of  the  weak  Interactions 
between  a  thin  beam  and  a  finite  plwma.  (Author) 
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Contracte  AF19  604  8349,  Nonr2676  i 

NR048  137,  Task  563207 

AFCRL  64  655 

Oeacrtptors:  (•Ferromagnetic  majterlals.  Films),  (•Thin 
films  (Storage  devices),  Ferromafiiettsm),  Crystal  sub- 
structure, Anlsotropy,  Electronic  switches.  Computer 
logic.  Circuits,  Parametric  anvliners,  Colls,  Gain, 
Metal  films.  Computer  storage  deMoes,  Display  systems, 
Analog-to-dlgltal  converters.        I 

A  theoretical  model  tor  the  calculation  of  the  density  of 
domain  walls  at  remanence  during  hard  axis  switching  in 
thin  films  Is  presented.   Demagnetielng  energy  is  taken  into 
aooount,  and  the  model  predicts  a  point  at  which  a  'locked- 
In'  sute  wlU  occur.   An  introduction  to  the  theory  and  opera- 
tton  of  thin  fUm  parametrons  is  presented.   Three  new  con- 
trolled wall-motion  shift  register  designs  are  described, 
all  of  which  are  characterized  by  an  easy-axis  direction 
that  Is  perpendicular  to  the  direction  of  wall  propagation, 
resulting  In  the  possibUlty  of  high  Inlormatton  density  and 
high  speed  of  operatton.   Descrtpttons  are  given  of:   a  fast 
thin  film  readout  scheme,  a  thin  film  analog-to-dlgltal  con- 
verter, and  a  new  shift  register  ooncjept. 
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OF  A  SILICON  PLANAR  EPITAXIAL  TRANSISTOR  WITH 

A  MAXIMUM  OPERATING  FAILURE  RATE  OF  0.001% 

PER  1000  HOURS  AT  A  CONFIDENCE  LEVEL  OF  90% 
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Descriptors:  (•Transistors,  Manufacturing  methods), 
(•Semiconductor  devices.  Silicon),  Silicon,  Epitaxial 
growtt.  Production,  ReUablllty  (Electronics),  Gold, 
Ahunlnum,  Welding,  Bonding,  Vapor  plating.  Encapsu- 
lation, Diffusion,  Teste,  Statisttoal  data. 

This  report  contains  a  summary  of  the  resulto  of  tbe 
efforts  expended  In  the  ReUablllty  Engineering  area. 
Also  contained  are  summaries  of  process  change  evalu- 
atton  experlmente,  acceleratton  factor  experiments  and 
Urge  scale  testing.    Comparisons  are  made  of  parameter 
distribution  and  stability,  failure  rate  and  mechanical 
niggedness  between  the  several  processes  developed 
during  this  Production  Engineering  Measure  Program. 
(Author) 
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I^scriptors:  (•Molecular  electronics,  Clrculto) 
(  Semiconducting  films.  Materials),  (*Semlconductor 
devices,  Manufacturing  methods).  Printed  circuits. 
Integrated  clrculte.  Dielectric  films.  Films,  Vapor 
plating.  Vacuum  apparatus.  High  temperabire  research, 
Dlpdes  (Semiconductor).  Radiation  damage,  Triodes 
Amplifiers,  Intermetallic  compounds,  Mlcromlnla-  ' 
turizatton  (Electrontos),  Cadmium  compounds, 
Selenldes,  Sulfides,  TeUurides,  Zinc  alloys,  Godollnlum 
aUoys,  Germanium.  Boron,  Silicon  compounds. 
Neodymlum  compounds.  Dysprosium  compounds. 

The  current  emiftasls  In  the  area  of  materials  research 
is  on  semiconducting  and  dielectric  films  for  high- 
temperature  application.   Semiconducting  and  dielectric 
films  are  being  deposited  by  thermal  evaporation  In 
vacmun,  using  resistance  heating  or  electron-beam  bom- 
bardment.  The  characterization  of  the  neodymlum  oxlde- 
toln  dielectric  film  system  was  completed,  and  effort  was 
directed  toward  finding  another  dielectric  film  system 
having  not  only  the  high-temperature  electrical  stabUlty 
°:  ?^  "eodymlum  oxide  system  but  also  the  physical 
stability  at  high  temperatores  whteh  the  latter  system 
lacks.   Intensive  woric  on  field-effect  devtoes  for  hlrii- 
temperature  circuit  appUcatlon  continues.   Temperatore 
data  on  cadmium  selenlde  field-effect  devices  are  being 
gatoered  for  use  In  the  design  of  the  operational  amplifier. 
Radiation-resistance  studies  are  being  conducted  In 
accordance  with  the  contractual  requlremente 
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Descriptors:  (*Splral  antennas.  Antenna  radiation 
patterns),  (*Antenna  radiation  patterns,  Spiral  antennas), 
(*Pulse  modiilation.  Coding).  {*Codlng,  Pulse  modulation). 
High  frequency.  Electromagnetic  waves.  Waves  trans- 
mission. Radio  fields.  Antennas,  Communication  equip- 
ment. Communication  theory.  East  Germany,  Reports.  ^ 

Archimedian  spiral  antennas  and  various  problems  of 
pulse-code  modulation  are  discussed. 
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ANTENNA  EQUATION, 

by  I.  G.  Klyatskin.    23  Sep  64,  9p 

FTD  TT64  673;  TT  64  71568 

Unclassified  report 

Unedited  rougn  draft  ti^ins.  of  Akademlya  Nauk  SSSR. 
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Descriptors:  (^Integral  equations.  Antennas), 
(♦Antennas,  Integral  equations),  Reliability,  Electric 
currents.  Distribution,  Antenna  radiation  patterns. 
Potential  theory,  Voltage,  USSR. 

In  this  work,  it  was  shown  that  the  'method  of  induced 
emf'  gives  correct  results  when  used  to  determine  the 
distribution  of  current  over  an  antenna.   A  real  integral 
equation  was  derived  for  a  transmitting  antenna. 
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PATTERN-BANDWIDTH  OPTIMIZATION  OF  THE 

SLEEVE  MONOPOLE. 
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Descriptors:  (^Omnidirectional  antennas.  Antenna 
radiation  patterns),  (♦Antenna  radiation  patterns. 
Optimization),  Antenna  configurations.  Broadband, 
Impedance  matching.  Standing  wave  ratios.  Antenna 
feeds.  Coaxial  cables,  Antenna  lobes,  Electrical 
properties.  Equations,  Bandwidth. 

The  effect  of  varying  the  physical  dimensions  of  the 
sleeve  monopole  upon  its  electrical  characteristics  is 
predicted  theoretically  by  analogies  with  uniform  radius 
cylindrical  antennas  and  is  verified  experimentally.    The 
theory  of  matching  networks  is  sufficiently  developed  and 
it  is  shown  that  an  Impedance  matching  system  can  be 
located  within  the  sleeve  struct\ire.   R  is  also  shown  that 
the  radiation  pattern  can  be  optimized  over  a  given  band 


and  then,  by  using  matching  networks,  the  VSWR  can  be 
maintained  below  a  certain  level  without  altering  the 
pattern.   It  Is  made  evident  that,  subject  to  the  Fano 
criteria,  the  Impedance  bandwidth  can  be  optimized 
Independently  of  the  radiation  pattern.    A  system  is 
designed  to  satisfy  typical  specifications  and  the  techniques 
used  are  clearly  Illustrated.    (Author) 
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Descriptors:  (♦Antennas,  Dielectrics),  (* Antenna 
configurations,  Design),  Expanded  plastics.  Antenna 
radiation  patterns.  Antenna  feeds.  Phased  arrays. 
Feasibility  studies.  Mobile,  Dielectric  properties. 
Equations,  Lens  antennas.  Waveguides,  Antenna  lobes. 
Theory. 

This  report  describes  the  investigations  conducted 
during  a  program  to  investigate  the  applicability  of  end- 
fire,  dielectric  radiating  elements  in  easily  transportable 
satellite  communications  antenna  arrays.   Investigations 
of  the  applicability  of  these  elements  as  primary  feeds 
for  lenses  and  reflectors  are  also  described.    The 
program  has  provided  a  new  and  workable  theory  that  is 
applicable  to  a  wide  range  of  element  sizes  and  materials 
and  has  resulted  In  the  development  of  the  Foamrod 
Antenna  Mriiich  has  an  order  of  magnitude  greater  gain 
than  conventional  end-flre  dielectric  elements.    An  Array 
Design  Plan  was  written  which  describes  an  array 
equivalent  to  a  thirty  foot  diameter  parabolic  antenna. 
For  a  feasibility  model,  a  16-element  array  was  designed 
for  electrical  performance  equivalent  to  a  15  foot 
diameter  paraboloid.   In  the  area  of  feeds  for  reflector 
antennas,  some  promising  results  have  been  obtained. 
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The  report  covers  a  design  study  effort  by  General 
Electric  to  determine  the  various  mechanical  and  elec- 
trical components  necessary  to  build  a  transient  voltage 
synthesizer.   The  synthesizer  would  be  designed  to 
provide  variations  in  the  frequency  and  amplitude  of  a 
60  cycle  wave  form.   The  synthesizer  would  also  super- 
impose a  1,000  volt  spike  on  the  wave  form  for  testing. 
(Author) 
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Descriptors:  (*Packaging.  Electronics),  (•Modules 
(Electronic),  ReUability  (ElectronlcaaO),  (♦Vibration 
isolators.  Modules  (Electronic)),  Packaged  circuits. 
Shock  resistance.  Vibration,  Electric  discharges. 
Transducers,  Expanded  plastics.  Temperature, 
Corrosion,  Thermal  conductivity,  Mlcrominaturlzatlon, 
Welds,  Electric  wire.  Electronic  equipment. 

The  Investigation  of  the  dynamic  absorber  principle, 
tor  improved  vibraticm  protection  of  equipment,  culminated 
In  a  new  design,  which  represents  the  optimum  develop- 
ment practical  at  this  time.    The  study  of  random  and 
sinusoidal  vibration  resulted  In  the  installation  of  a  tape 
recording  system  to  permit  spectral  analysis  of  the 
vibration  data.   The  system  can  record  21  channels  of 
Information  simultaneously  with  the  use  of  subcarrier 
oscillators,   aatistlcal  analysis  of  date,  obtained  in  low- 
pressure  electrical  discharge  experiments,  showed 
possible  deviation  from  Paschen's  Law  In  the  designer's 
favor.   Work  on  the  ligjitwelg^t  transducer,  vi^iich  is  both 
expendable  and  versatile,  was  brou^t  to  completion. 
The  Materials  and  Processes  Laboratory  continued 
experiments  with  various  commercially  available  foamed- 
In-place  plastics.    Thermal  transmission  data  were 
obtained,  and  the  effects  of  corrosiveness  on  electronic 
materials  were  studied.   The  laboratory  also  began  studies 
on  microminiaturization  and  the  state-of-the-art  of 
electronically  welded  Interconnection^  of  electronic 
circuitry.   (Author) 
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amplifiers).  Microwave  amplifiers,  Solid  sUte  physics. 
Microwave  oscillators.  Magnetic  fields,  Electromagnetism. 
Gain,  Bandwidth,  Equations,  Noise  (Radio),  Theory. 

This  report  surveys  the  development  of  the  ferrimagnetic 
parametric  amplifier.   The  theoretical  background  of  the 
amplifier  Is  developed,  taking  into  account  the  several 
operational  diversifications.    Pump  power  threshold,  gain, 
bandwidth,  and  noise  behavior  are  discussed.    Experimental 
approaches  relating  to  the  different  modes  of  operaUon 
are  presented,  together  with  the  results  achieved.   In  the 
concluding  section,  an  appraisal  of  the  fsrrimagnetlc 
parametric  amplifier  Is  made  by  comparison  to  the  diode 
parametric  amplifier  and  the  maser.   (Author) 
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insulation.  Sodium  compounds.  Magnesium  compounds. 
Calcium  compounds,  Silicon  compounds,  Oxides, 
Evaporators,  Vacuum  systems,  Design,  Crystal 
substructure.  X-ray  diffraction  analysis.  Electron 
diffraction  analysis.  Impurities,  Heat  treatment. 

The  purpose  of  the  investigation  was  to  develop  a  process 
for  depositing  device  quality  eUicon  and/or  germanium  films 
on  grazed  polycrystalline  insulating  substrates  by  vacuum 
evaporation  of  sUlcon  and/or  germanium  and  to  form  thin 
film  diodes  and  transistors  In  these  films.   Deposition  of 
device  quality  sUlcon  films  on  substrates  coated  with  a 
mixture  of  oxides  which  are  fluid  at  the  dqwsiUon  tem- 
perature was  specifically  Investigated.   Development  of 
glaze  materials  in  the  system  Na20-MgO-CaO  and  S102 
produced  materials  for  the  formation  of  fluid  layers  on 
which  both  n  and  p  type  silicon  films  can  be  vacuum 
evaporated.  X-ray  and  electron  diffraction  analysis  have 
shown  that  rheotaxial  silicon  deposits  have  a  preferred 
(110)  orientation  and  they  consist  of  aggregates  of  2 
microns  with  grains  of  approx.  3000A.   Annealing  of  sUicon 
films  increased  the  grain  sizes  to  200  microns.  X-ray 
analysis  has  shown  an  orlentaUon  shift  during  annealing 
from  preferred  (110)  to  strong  (111)  orientation.   Doping 
techniques  were  developed  and  a  mask  changer  designed 
making  it  possible  to  selectively  vacuum  deposit  sUicon 
films  to  the  geometry  and  Impurity  profUe  necessary  to 
form  diodes  and  transistors.   (Author) 
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Amplifiers),  Magnetic  fields,  Magnetrons.  Electron 
guns.  Propagation.  Space  charges,  X-band.  Waveguide 
windows.  Circuits,  Gain,  Mathematical  analysis 
Design,  Electrons. 

The  amplifier  described  In  this  paper  utilizes  a  wave- 
guide as  the  propagating  circuit.   The  interaction  takes 
place  between  a  splraling  electron  beam  and  the  dominant 
waveguide  mode  in  the  presence  of  an  axial  magnetic 
field.   Desirable  features  of  this  device  are  high  power 
capablUties  and  high  freqpiency.   A  magnetron  injection 
gun  with  radial  electric  field  is  used  to  produce  a 
splraling  beam.   The  beam  is  passed  through  a  discon- 
tinuity in  the  radial  electric  field  and  into  a  tapered 
magnetic  field,  resulting  In  a  hoUow  beam  with  the 
Individual  electrons  having  the  correct  pr(^)erties  for 
interaction.   An  analysis  is  carried  out  describing  the 
limiting  perveance  characteristics  of  a  rotating  electron 
beam.   The  amplifier  is  designed  to  operate  under  pulsed 
conditions  at  X-band.   Theoretically  gains  in  the  order 
o<  10  db  are  possible  with  ibe  efficiency  near  30  per  cent. 
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OTS  Prices:  HC  $2.00/MF  $0.50 

Army  Electronics  Labs.,  Fort  Monmouth.  N.  J. 

APPRAISAL  OF  CO-SITE  INTERFERENCE  AND 

EFFICIENCY  OF  THE  abm  FREQUENCY  PLAN, 

by  NeUo  R.  Castelllnl.  Jul  63.  50p 

Task  1G6  20501D449  01 

USAEL  TR2377  Unclassified  report 

Descriptors:  (*Radlo  interference.  Reduction), 
(*Radlofrequency.  Compatibility),  (*Frequency, 
Selection),  Multiplex.  Wave  transmission.  Radio 
relay  systems,  MilitaiTr  requirements.  Radio 
communication  systems. 

In  order  to  be  free  of  spurious  interference,  any 
frequency  assignment  whatsoever  must  be  drawn  from 
frequency  groups,  the  members  of  which  belong  to  the 


logical  product  of  classes  of  frequencies  defined  in 
conjunction  with  the  mutual  interference  chart  (MIC). 
If  this  condition  is  not  met,  the  groups  contain  potential 
Interferers  which.  In  frequency  assignments,  may  form 
combinations  giving  rise  to  spurious  Interference. 
Given  groups  of  specified  size  and  number  of  interferers, 
and  frequency  assignment  plans,  there  is  a  definite 
probability  that  various  degrees  of  interference  will 
be  encountered  If  one  or  more  choices  of  frequencies 
are  made.   These  results  are  formally  established 
and  applied  to  the  abm  plan.   This  plan  presupposes  an 
MIC  which  consists  of  a  swath  symmetrically  disposed 
about  the  main  diagonal.    An  experimental  MIC  and  an 
abm  assignment  were  examined  in  the  light  of  the 
theoretical  results.    The  abm  plan  has  the  advantage  of 
relative  simplicity,  but  is  wasteful  of  useful  frequency 
combinations  and  provides  assignments  which,  especially 
at  low  frecpiencies  (in  units  of  the  intermediate  frequency), 
are  likely  to  contain  interference. 
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FLUID  MECHANICS  ■  Division  9 
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ENTRY  HEAT  TRANSFER  AT  SUPER-ORBITAL 

SPEEDS, 

by  James  A.  Fay.   Aug  64,  38p   FML-Pub-64-7 

Contract  Nonrl841  »3{  Grant  AF  AF08R353  63 

AFOSR  64  1935 

Unclassified  report 

Descriptors:  (*Atmo8phere  entry.  Aerodynamic 
heating).  (•Heat  transfer,  reentry  vehicles). 
Shock  wares.  Thermal  radiation.  Thermodynamics. 
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APPROXIMATE  ANALYTICAL  SOLUTION  OF 
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VARIABLE  FLUID  PROPERTIES, 
by  Nelson  H.  Kemp.   Sep  64,  72p   FML-Pub-64-6 
Contract  Nonrl841  93;  Grant  AF  AF03R353  63 
AFOSR  64  1934 
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Legibility  of  this  document  Is  in  part  ikisatisfactory. 
Reproduction  has  been  made  from  bei  ^available  copy. 

Descriptors:  ('Boundary  layer.  Fluid  dynamic 
properties).  ('Heat  transfer.  Integral  equations), 
(•Shear  stresses,  Integral  equations), 
Aerodynamic  heating.  Reentry  vehicles. 
Mathematical  analysis.  [I 

An  approximate  method  of  the  Integral  type  Is  developed 
for  computing  heat  transfer  and  shear  stress  in  similarity 
boundary-layer  problems  of  single  fluids  with  variable 
fluid  properties.   It  Is  applied  to  flat-plate,  stagnation- 
point,  and  shock-tube  end-wall  geometries.   Simple 
analytical  formulas  are  developed  Involving  Integrals  over 
the  fluid  properties.    When  the  corrected  formulas  are 
compared  with  exact  solutions  for  powar-law  or  comblna- 
tlon-of-power-law  fluid  properties,  agreement  Is  found  to 
within  3  to  5%  for  heat  transfer  rate  and  4  to  8%  for  shear 
stress.   These  simple  and  accurate  formulas  may  be  used 
as  correlation  formulas  for  engineering  estimates  of  heat- 
ing and  shear,  or  as  guesses  for  starting  the  usual 
Iterative  procedure  of  exact  solution  of  the  similarity 
boundary  layer  equations.   It  is  shown  that  a  simple  relation 
exists  between  the  heat  transfer  In  the  Stagnation-point 
and  end-wall  cases,  enabling  bounds  oa  the  stagnatlOT- 
polnt  heat  transfer  rate  to  be  found  from  calculations  for 
the  simple  end-wall  geometry.    (Author) 
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HYDRAULIC  STUDIES  OF  A  SUDDEN  ENLAHGEMENT 

ENERGY  DISSIPATOR  USED  DOWNSTKJBAM  FROM 

A  GATE  VALVE. 

by  W.  P.  Simmons.  18  Aug  64,  22p   HyO-535 

Unclassified  report 

Descriptors:  (*Plpe«,  Configuration),  {*Cavltation 
noise.  Control),  Pressure,  Energy.  Distribution.  Gate 
valves.  Hydraulic  valves.  Hydrodynamics.  Thermo- 
dynamics. Pumps,  Air.  Vibration.  Tanks  (Containers). 


Limited  studies  were  made  under  hl^  heads  to  determine 
the  effectiveness  of  a  sudden  enlargement  type  energy 
dlssipator  used  downstream  from  an  8-lnch  gate  valve. 
The  enlarged  section,  which  started  at  the  downstream* 
flange  of  the  valve,  was  16  Inches  in  diameter  (2.0  Dl)  and 
80  inches  long  (5.0  D2).   The  valve  throtUed  at  heads  up  to 
600  feet.   Discharges  of  1.0,  3.0,  and  5.0  cfs  were  tested. 
A  back  pressure,  or  downstream  depth  of  water,  of  only 
I.Ofoot  above  the  centerllne  of  the  16-inch  pipe  was 
sufficient  to  maintain  the  enlarged  pipe  full  and  obtain 
satisfactory  energy  dissipation  at  all  conditions  tested.    The 
water  surface  In  the  open  tank  Just  downstream  from  the 
enlargement  was  rough  when  the  depth  above  the  pipe 
centerllne  was  small,  but  became  much  smoother  at 
*pths  of  5  and  6  feet.   CaviUtlon  ranged  from  moderate 
to  severe  within  the  enlarged  pipe.   Admission  of  air  at 
the  extreme  upstream  end  of  the  enlargement  greaUy 
reAiced  caviUtton  noise  and  vibraUon.   (Authoi) 
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RAND  Corp.,  Santa  Monica,  Calif. 

THE  COMPUTATION  OF  OBLIQUE  SHOCK  WAVE 

CHARACTERISTICS  FOR  REAL  GASES, 

by  W.  C.  Strahle.   Aug  61,  16p   P-2436 

Unclassified  report 

Descriptors:  (•Shock  waves.  Planetary  atmospheres), 
(•Planetary  atmospheres,  Atmosphere  entry),  (* Atmos- 
phere entry,  Planetary  atmospheres).  Atmosphere 
models.  Mechanical  waves.  Gases,  Hypersonic  charac- 
teristics, Fluid  mechanics.  Numerical  analysis, 

A  method  is  presented  whereby  obUque  shock  wave  data 
for  real  gases  may  be  readily  obtained  from  real  gas 
normal  shock  wave  data  corresponding  to  the  same 
upstream  thermodynamic  sUte.   Although  such  solutions 
are  weU  known  for  perfect  gases  there  appeara  to  be 
no  method  available  at  this  time  to  account  for  real  gas 
effects.    This  method  is  only  useful  when  the  flow  defiec- 
tion  angle  is  the  specified  parameter  Instead  of  the  wave 
Inclination  angle.    There  is  no  restriction  to  any  gas  com- 
position since  the  physics  of  the  problem  are  completely 
contained  in  the  normal  shock  characteristics.   It  is 
«q)ected  that  primary  use  of  this  method  wUl  be  found 
in  the  study  of  vehicles  for  entry  into  planetary  atmos- 
pheres.  Because  of  the  present  uncerUinty  of  the  charac- 
teristics of  any  of  the  planetary  atmospheres  it  is  not 
economically  Justifiable  to  compute  obUque  shock  charts 
for  every  conceivable  model  atmosphere.   However,  to 
even  begin  consideration  of  an  entry  vehicle  requires  that 
some  normal  shock  compatetlons  be  made.   (Author) 


AD-606  886  Dlv.   9,  1 

OTS  Prices:  HC  $5.00/MF  $1.00 

Oceanlcs.  Inc.,  Plalnvlew.  N.Y. 

AN  EXPERIMENTAL  STUDY  OF  THE  DYNAMIC  AND 

STEADY  STATE  FLOW  DISTURBANCES  ENCOUNTERED 
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A  series  of  investtgatlons  were  tindertaken  In-  a  water 
tunnel  to  obtain  greater  insight  into  the  disturbances 
encountered  by  aircraft  engaged  in  the  process  of  landing 
on  a  carrier.    Water  tunnel  tests  were  selected  because 
the  use  of  water  as  the  test  medium  permitted  the  disturbed 
flow  areas  to  be  identified  by  the  cavitation  phenomenon. 
In  addition,  these  studies  were  undertaken  at  Reynolds 
numbers  higtier  than  those  normally  achieved  in  wind 
tunnel  investigations.   Key  conclusions  are  that  dynamic 
conditions  produce  flow  regimes  significantly  different 
from  those  produced  with  steady  state  conditions;  that 
the  downstream  wake  is  periodic,  with  the  periodicity 
having  a  direct  relationship  with  the  pitching  and  heaving 
motions  cA  the  ship;  that  the  overhang  of  the  deck  Is  the 
principal  cause  of  the  flow  disturbances  (far  outweighing 
the  disturbances  caused  by  the  island):   and  that  steady 
state  measurements  are  of  considerable  value  and  do 
permit  some  quantitative  estimation  of  the  velocity 
fluctuations  occu^ing  in  a  wake  resulting  from  carrier 
motions.    (Author) 


A  theoretical  study  is  presented  which  concerns  the 
development  of  a  two-dimensional  free  shear  layer  with 
finite  Initial  thickness.   Near  the  initial  point,  a  nonsimilar 
solution  is  found  by  matching  an  inner  solution  for  the 
mixing  layer  with  an  outer  solution  for  the  shear  layer  at 
the  edge  of  the  mixing  layer.    Far  from  the  initial  point, 
an  asymptotic  similar  solution  is  possible  and  can  be 
determined  uniquely  by  matching  the  initial  solution  with 
the  perturbed  asymptotic  solution  within  the  common 
domain  of  convergence.    Application  of  this  study  to  the 
base  flow  is  aimed  at  improving  the  classical  Chapman 
theory  by  taking  into  account  the  expansion  of  the  separated 
boundary  layer  at  the  base,  the  mass  blowing  or  suction 
from  the  body  surface  with  or  without  inclusion  of  the 
base,  and  the  heat  transfer  effect.    Preliminary  numerical 
results  are  in  general  agreement  with  available  experi- 
mental data.     An  extensive  program  of  numerical  cal- 
culations and  an  extension  of  the  formulation  to  cover 
real  gas  effects  Is  under  way.   (Author) 
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PISTON  THEORY  APPLIED  TO  STRONG  SHOCKS 

AND   UNSTEADY  FLOW, 

by  J.  L,  Raymond.   5  Jun  58,  12p   P-1395 
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ANALYSIS  OF  FREE  SHEAR  LAYER  WITH  FINITE 

INITIAL  THICKNESS  AND  ITS  APPUCATION  TO  BASE 

FLOW, 

by  K.  Toba.   14May  64,  96p  SM-45943 

Unclassified  rqwrt 

Descrliitors:  (*Fluld  flow.  Mathematical  analysis). 
Two-dimensional  flow.  Boundary  layer.  Heat  transfer. 
Shear  stzvsses.  Surfaces. 
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A  GENERAL  THEOREM  CONCERNING  THE  STABILITY 

OF  A  PARTICULAR  NON-NEWTONIAN  FLUID, 
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Descriptors:  (•Fluid  mechanics.  Theorems), 
(•Stability,  Laminar  flow).  Two-dimensional  flow. 
Fhild  flow.  Incompressible  flow,  Boundary  value 
problems,  Equations,  Motion. 

It  was  the  Intention  of  the  present  paper  to  prove  a 
tiieorem  concerning  the  stability  of  a  particular  non- 
Newtonian  fluid  suggested  to  the  author  by  Professor 
R.  S.  Rlvlln  of  Brown  University.   The  method  used  in 
proving  this  theorem  is  similar  to  that  employed  by 
H.  SchUctlng  In  his  proof  of  a  similar  theorem  for  an 
inviscld  fluid  wtiich  was  originally  established  by 
Lord  Rayleigh.   The  acceleration  gradients  introduced  t>y 
the  non-Newtonian  fluid  model  into  the  constitutive 
equations  were  found  to  alter  ttie  stability  criterion  set 
forth  by  Rayleigh  for  an  inviscld  fluid.  (Author) 
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Grumman  Aircraft  Engineering  Corp.,  Bethpage,  N.  Y. 
PRESSURE  AND  HEAT  TRANSFER  MEASUREMENTS 
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AND  AHEAD  OF  RAMPS.    PART  IV:    MACH  8  HEAT 
TRANSFER  DATA  FOR  FLOWS  AHEAD  OF  RAMPS,  PART 
OF  AN  INVESTIGATION  OF  HYPERSONIC  FLOW  SEP- 
ARATION AND  CONTROL  CHARACTERISTICS, 
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Descriptors:  («Hypersonlc  flow.  Heat  transfer),  (•Heat 
transfer,  HjrpersoDlc  flow).  Pressure,  Flat  plate  models. 
Wind  tunnels.  Aerodynamic  beating.  Hypersonic  charac- 
teristics. Aerodynamic  control  surfaces.  Experimental 
data.  Graphics. 


Pressure  and  heat  transfer  data  werfe  obtained  for  hyper- 
sonic flows  over  40-degree  expansion  corners  and  ahead 
of  ramps.    Full  and  partial  span  ramps,  having  wedge 
angles  up  to  90  degrees,  were  tested  at  two  locations  on  a 
sharp  leading  edge  flat  plate,  with  and  without  end  plates. 
Pressure  daU  were  obtained  for  M  =>  6  for  model  length 
Reynolds  numbers  between  1.1   and  fl.6  million.    Both 
pressure  and  beat  transfer  data  were  obtained  for  M  »  8 
for  Reynolds  numbers  between   1.1   and   3.3   million. 
(Author) 
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Descriptors:  (•Flat  plate  models,  Pluld  flow), 
(•Laminar  flow.  Boundary  layer).  Viscosity,  Oscillation. 

An  oscillating  flat  plate  apparatus  allows  study  of  the 
periodic  laminar  flows  of  viscous  fluids  Induced  by  the 
plate  motion.   The  measurements  and  their  comparison 
with  parallel  flow  theory  clearly  show  the  periodic  flow 
Is  a  combination  of  oscillating  flow  and  pulsating  flow. 
The  parameter  for  similarity  predlctBd  from  the  laminar 
theory  seems  Justified,  but  above  a  critical  frequency  the 
flow  becomes- less  regular.   This  parameter  along  is  not 
adequate  to  describe  the  time-dependjent  flow.  (Author) 
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In  this  report  is  discussed  one  solution  of  differential 
equations  of  a  boundary  layer. 
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Photographic  analysis,  USSR. 

The  dependence  of  base  pressure  on  the  Mach  number 
M  on  cylindrical  bodies  having  the  front  section  in  the 
shape  of  a  hemisphere  in  the  range  of  M  numbers  from 
1.32  to  2.91  and  on  the  Reynolds  number  R  sub  L  (varying 
proportionally  to  the  velocity)  from  0.9  .  1,000,000  to 
2.0.  1,000,000  was  investigated  on  a  modernized 
ballistic  unit.   The  experiments  were  carried  out  with 
respect  to  a  metood  using  the  deflection  of  a  rubber  dia- 
phragm placed  in  the  bottom  of  the  model  and  sealing  off 
a  smaU  cavity  filled  with  air  at  1  atm  and  the  temperature 
of  the  ambient  medium. 


AD-607  151  Div.   9,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 

AN  ELECTROMAGNETIC  SHOCK  TUBE  FOR 

AERODYNAMIC  RESEARCH, 

by  Richard  W.  Ziemer.   17  Jun  58,  3to 

STL/GM-  TR-0127-00419 

Contract  AF04  647  127 

PB  158  138 

Unclassified  report 
Rept  on  Boundary  Layer  Research. 

Descriptors:  (•Shock  tubes.  Electromagnetism), 
Aerodynamic  characteristics.  Scientific  research. 
Operation,  Electric  discharges.  Magnetic  pinch, 
Magnetohydrodynamlcs,  Performance  (Endneerins). 
Design.  ^^  ^' 

An  electromagnetically  driven  shock  tube  was  studied 
as  a  possible  new  tool  for  aerodynamic  research  in  which 
vekxiitles  of  up  to  41,000  feet  per  second  are  obtainable 
in  air.   At  these  high  velocities  stagnation  temperatures 
of  about  35,OOOK  are  produced.   The  simple  construction 
and  operation  of  the  shock  tube  is  described  and  an  evalua- 
tion is  made  of  its  performance.   The  potei^alltles  and 
limitations  of  the  apparatus  are  discussed  with  regards 
to  research  applications.   The  results  of  some  magneto- 
aerodynamic  studies  are  presented  to  show  the  usefulness 
of  this  type  of  shock  tube.  (Au&oi) 
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Massachusetts  Inst,  of  Tech.,  Cambridge. 

AN  INDEX  TO  THE  TWO- PHASE  GAS-LIQUID  FLOW 

LITERATURE,  PART  U, 

by  S.  William  Gouse.  Jr.   Sep  64,  318p   DSR-8734-4 

Contract  Nonrl841  73 

Unclassified  report 

See  also  AO-411  512 

Descriptors:  (*BlbHographles,  Fluid  flow),  (•Fluid  flow. 
Bibliographies),  Reviews.  Indexes.  Fluid  mechanics. 
Gas  flow,  Liquids. 

A  total  of  1800  separate  references  on  certain  types  of 
two-phase  gas-liquid  flow  phenomena  have  been  found, 
vertlfled,  listed,   and  indexed  by  subject  and  principle 
author.   This  literature  survey  was  carried  out  as  one 
phase  of  a  continuing  program  to  determine  the  state  of 
the  art  In  two-phase  gas-liquid  flow  phenomena.    It  is 
expected  that  this  program  will  continue  with  the  publica- 
tion of  additional  critical  reviews  and  evaluations  of 
various  problem  areas  In  two-phase  flow  as  well  as  with 
the  publication  of  Par  t  HI  of  the  Index.    The  problem  areas 
of  condensation,  cavitation,  and  atomization  have  been 
generally  excluded  except  through  error  or  when  references 
were  of  such  a  basic  character  as  to  be  generally  useful. 
(Author) 
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BACKGROUND  AND  SAMPLING  EFFECTS  IN  FREE 

JET  STUDIES  BY  MOLECULAR  BEAM  MEASUREMENTS, 

Technical  rept.. 

by  John  B.  Fenn  and  James  B.  Anderson. 

Sep  64,  40p   PR-108-P 

Contract  Nonr3623  00,  Pro}.  NR098  038 

Unclassified  report 

Subcontracted  to  Princeton  Univ.,  N.  J.   Presented  at 
the  International  Symposium  (4th)  on  Rarefied  Gas 
Dynamics,  Univ.  of  Toronto,  14-17  Jul  64. 

Descriptors:  (*Superaerodynamlc8.  Jets),  (^Supersonic 
flow.  Pressure),  Nozzles,  Attenuation,  Scattering, 
Molecular  beams. 

The  effects  of  finite  backgroimd  pressures  on  free 
siq>ersonlc  jets  from  sonic  nozzles  were  investigated. 
It  was  found  that  at  sufficiently  low  Jet  densiUes,  which 
were  characterized  in  terms  of  nozzle  Knudsen  number, 
axial  distance  and  background  pressure  level,  the  back- 
ground gas  freely  Invades  the  Jet  flow  field.   This  Invasion 
results  in  s«ib0tantlal  scattering  of  tbe  Jet  molecules  with 
the  consequence  that  molecular  beams  extracted  from 
such  Jets  suffer  a  marked  attenuation  of  their  intensity. 
Some  possible  implications  with  respect  to  previously 
observed  species  s^aration  are  discussed.  (Autbor) 
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NONEQUILIBBIUM  HYPERSONIC  STAGNATION  FLOW 

AT  LOW  REYNOLDS  NUMBERS, 

by  G.  L  Inger.   3  Sep  64.  lOOp 

TDR-269(4230-20)-10 

Contract  AF04  695  269 
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Unclasslftod  report 


Descriptors:  (^Hypersonic  flow.  Nonequillbrlum  flow), 
(•Stagnation  point,  Hypersonic  flow).  Reynolds  number. 
Blunt  bodies,  Fll^t.  Boundary  layer.  Vortices.  Heat  trans- 
fer. Diatomic  molecules.  Gases.  Air.  Recombination  re- 
actions. Reaction  kinetics.  Dissociation,  Continuum  me- 
chanics. Numerical  analysis. 

An  analysis  of  nonequlllbrium-dissociated  stagnation 
point  flow  on  highly  cooled  blunt  bodies  in  a  hypersoolo 
stream  of  air  or  diatomic  gas  at  low  Reynolds  numbers 
is  presented.    An  arbitrary  atom  recombination  rate  on 
the  surface  is  allowed.    With  the  use  of  a  continuum,  thin 
shock  layer  model,  it  is  shown  that  for  flight  speeds  on  the 
orderof  25,000  ft/sec  or  less,  the  problem  can  be  broken  down 
into  two  regimes,  both  of  which  can  be  treated  analytically 
with  good  approximation.   The  first  is  a  generalized  non- 
equilibrium  vortlcity-interactlon  flow  regime  where  most 
of  the  significant  gas  phase  reaction  effects  occur.  Including 
the  transition  from  recombination  rate  to  dissociation 
rate-controlled  behavior.   The  closed  form  soluUons  giveo 
for  this  regime  predict  atom  concentrations  and  nonequilib- 
rium  heat  transfer  within  10  percent  of  exact  numerical 
solutions  down  to  shock  layer  Reynolds  numbers  of  roughly 
100.    The  second  and  lower  Reynolds  number  regime  em- 
braces fully  viscous  shock  layer  flow  with  appreciable  non- 
adiabatic  shock  slip  effects;  here  an  analytical  solution  is 
given  by  treating  the  flow  as  nearly  chemically  frozen 
throu^KMit.   (Autbor) 
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Descriptors:  (•Gas  flow.  Colloids),  (•Aerosols.  Fluid 
dynamic  properties).  Particle  size.  Particles.  Distribu- 
tion. Adiabatlc  gas  flow.  Laminar  boundary  layer.  Hydro- 
(tynamlcs.  Two-dimensional  flow.  Mathematical  analysis, 
Continuum  mechanics.  Feasibility  studies,  Phase  studies. 

General  motion  of  non-reactive  gas-solid  systems  In 
potential  fields  with  distribution  In  size  of  soUd  particles 
was  formulated  throuj^t  the  introduction  of  'multi-phase' 
geoerallzatlon.    Cases  of  adiabatlc  potential  flow,  laminar 
boundary  layer  motion,  and  electrohydrodynamlo  shig  flow 
were  Illustrated  and  physical  significance  of  results  wei« 
discussed.   Results  demonstrate  feasibility  of  treating 
such  a  flow  system  rigorously.   (Autboi) 
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RESEARCH  INVBSTIGATION  OF  TWO-COMPONENT 

HEAT  TRANSFER, 

by  A.  Acrivos.  J.  E.  Ahem,  and  A.  R.  Nacy,  Jr. 

Jul  64,  95p 
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Unclasslftod  report 

Deeor^ptora:  (*Heat  trancfer,  TwD-dlinaoslflnal  flow), 
(*Hydro<4fnamlcs.  Heat  transfer),  Cylindzloal  bodies,' 
Fflms,  LkfOOm,  ^rays.  Drops,  Water,  Gas  flow.  Cooling.. 
In)«)tlfln.  atifsoes,  Tabtoa,  UmtH  tnnster  ooemotontsT^ 
Test  equipment 
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A  study  was  made  of  the  hydrodynamftM  and  heat  transfer 
of  a  two-component  stream.  5  to  1S%  irater  droplets  in 
air,  flowing  over  a  heated,  vertical  cylinder.   In  all  cases 
examined,  a  liquid  film  formed  on  the  oyUnder  forward 
surface:   under  some  conditions  water  droplets  bounoed 
from  the  surface  upon  striking  it.   Hydrodynamlc  behavior 
was  visually  observed  and  documented  by  high-speed 
movies.    Heat  transfer  data  were  taken  at  various  stations 
around  the  cylinder  with  both  simple  air  flow  and  tiie  two- 
component  flow.    Analysis  indicated  much  greater  heat 
transfer  rates  with  two-component  flow  and  the  expert- 
mental  data  bore  this  out.  yielding  an  tntensiflcatlon  in 
heat  transfer  coefficient  to  2.5  to  9  times.   Semiquantitative 
explanation  was  afforded  by  a  simple  liquid  film  cooling 
model,  but  allowance  fbr  evaporative  cooling  would  improve 
tbe  explanation.   When  droplets  bounoed  from  the  surface, 
intensifications  up  to  20  times  were  observed,  but  this 
condition  was  too  complex  fbr  InteipivUtlon  within  the 
subject  profram.   (Autboz) 
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Descriptors:  (•Wake.  Velocity).  (•Alrcratt,  Aerodynamic 
characteristics).  Air  traffic  control  terminal  areas,  Air 
traffic.  Aviation  safety.  Helicopters.  Transport  planes. 
Separation.  Rotary  wings.  Determination,  Analysis. 

Tbe  report  documents  phase  n  of  a  two-part  study  for  tbe 
prediction  of  the  velocity  fields  In  tbe  wakes  offlxed-wlng 
and  rotary-wing  aircraft.   The  material  presented  com- 
prises one  part  ot  a  larger  program  directed  toward  de- 
termining safe  separation  times  and  distances  for  aircraft 
operating  In  the  air  terminal  traffic  pattern.   Thirty-three 
aircraft  currently  operating  within  the  Air  Traffic  Control 
system  are  analyzed.   Numerical  daU  are  presented  in 
tabular  and  curve  form  for  eleven  of  the  aircraft,  defining'' 
their  respective  wake  velocity  fields.    A  discussion  of  tbe 
assumptions  and  limitations  of  tbe  analytical  models  used 
is  Included  along  with  a  discussion  of  possible  correlation 
of  the  calculated  values  with  test  results.  (Author) 
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Edited  machine  trans,  of  Ixvestlya  Vysskikh 
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Descriptors:  (•Aerodynamic  configurations,  Scientiflo 
research),  (•Aeronautics,  Scientific  research).  Design. 
Fhild  flow.  Viscosity.  ElUpsolds.  Cylladrical  bodies, 
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Conical  bodies.  Structural  shells.  Sapenooic  dtfAisers. 
Temperature.  Mixed  flow  compressors.  Buckling 
(Mechanics),  Shear  stresses.  Thermal  stresses.  Defor- 
mation. Oscillation.  Phase  studies.  Turbojet  engines. 
Turbines,  Air  craft  tires.  Laminar  flow.  Pumps. 
Downwash.  Wings,  Loading  (Mechanics).  Differential 
equations. 

Twenty  reports  of  Soviet  scientific  research  on 
aenx^amics  and  aeronautical  engineering  are  presented. 
Tbe  reports  represent  research  on  aviation  technology 
which  is  being  conducted  in  the  higher  education  insti- 
tutions of  the  USSR. 
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THE  METHOD  OF  CHARACTERISTICS  FOR  THE 

SUPERSONIC  FLOW  OF  AN  IDEAL  DISSOCIATING  GAS. 

1.   EQUILIBRIUM  FLOW. 

Mathematical  note. 

by  F.  Edward  Ehlers.   Jul  64,  49p  Dl-82-0384, 

Boeing-Math-355 

Unclassified  report 

Also  available  from  the  author. 

Descriptors:  (•Siqwrsonlc  flow.  Mathematical  analysis), 
(•Programming  (Computers),  Gas  flow).  Dissociation, 
Axlally  symmetric  flow.  Two-dimensional  flow. 
Thermodynamics.  Equatltms,  Transfonnatkms  (Mathe- 
matics), Sbook  waves. 

The  method  of  characteristics  for  the  supersonic  axlally 
symmetric  or  two-dimensional  flow  of  Ligbthlll's  Ideal 
dissociating  gas  under  thermodynamic  equilibrium  is 
fbmmlated.  for  efficient  calculation,  by  an  electronic 
digital  computer.   The  equations  are  simplified  by  tbe 
introduction  of  the  streamline  slope  and  (he  cotangent 
of  the  Mach  angle  as  independent  variables.   Under  this 
transformation,  the  coefficients  in  the  characteristic 
differential  equations  become  rational  algebraic  Amotions. 
Prooeckires  for  computing  the  flow  conditions  at  the  next 
downstream  interior  point  and  for  computing  the  next 
downstream  point  alrag  a  solid  boundary,  along  a  shock 
wave,  and  along  the  axis  are  described  in  detalL  A  com- 
plete program  coded  in  FORTRAN  for  the  IBM  7094 
computer  is  listed  and  instructions  for  Its  use  are 
explained.   (Author) 
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MODULATION  TECHNIQUES  FOR  MEASUREMENTS  IN 

LOW  DENISTY  HYPERSONIC  WIND  TUNNELS, 

by  J.  J.  Smolderen.  25  Sep  64.  1^ 
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Unclassified  report 

Presented  at  tbe  S«ml-Annual  Sq>er8onlc  Tunnel 
Association  MeeHng  (22iid)  held  at  the  von  Karman 
Institute  for  Fluid  Dsnumlos,  Rhode-Salnt-Genese, 
Belgium,  24-25  Sep  64. 

Descriptors:  (*Aerodynamlc  loading.  Transducers), 
(•Transducers,  Aerodynamic  loading).  Hypersonic 
wind  tunnels,  Mnd  tunnel  models.  Aerodynamic 
oharaoterlatloa.  Measurement,  Instrumentation, 
Ferroelectric  materials.  Electronic  equ^ment. 
Fluid  mechanics. 

A  new  technique  fbr  the  measurement  of  small  forces 
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or  other  low  level  effects  has  been  developed  at  the 
VKIFD  low  density  wind  tunnel.   Measurement  of  forces 
as  low  as  10  micrograms  appear  feasible  using  ferro- 
electric transducers  in  conjuctlon  with  a  low  level 
tuned  amplifier  system  and  synchronous  demodulator. 
This  performance  is  made  possible  by  periodically 
screcming  the  flow  on  the  model  or  even  chopping  the 
full  flow  of  the  wind  tunnel  by  means  of  a  mechanically 
actuated  screen.   Such  modulation  techniques,  which 
result  in  considerable  noise  and  drift  reduction  because 
of  the  narrow  band  width  of  a  system  using  synchronous 
demodulation  are  of  course  widely  used  for  the  measure- 
ment of  low  level  DC  signals  as  well  as  detection  of 
weak  radiation,  molecular  beams,  biological  phenomena, 
etc.   (Author) 
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Descriptors:  (*No8e  cones.  Hypersonic  characteristics), 
(^Hypersonic  flow.  Atmosphere  entry),  (*Reentry 
vehicles.  Aerodynamic  characteristios).  Slender  bodies. 
Conical  bodies.  Boundary  layer.  Shook  waves.  Laminar 
flow.  Thermodynamics,  Mathematical  analysis,  Gr^>hlo«. 

Knowledge  of  the  frontal  flow  field  is  a  necessary 
prerequisite  to  an  understanding  and/or  analysis  of  a 
bodys  reentry  characteristics.   It  is  the  purpose  of  the 
report  to  provide  preliminary  estitnates  of  such  flow 
fields  for  a  slender,  pointed  cone  traversing  the  earth's 
atmosphere  at  hypersonic  velocities.   The  analysis  is 
divided  into  two  parts:  the  Invlscld  portion  of  the  shook 
layer  and  the  boundary  layer.   Estimates  are  made  of  the 
thermo  and  hydrodynamic  characteristics  of  each  through- 
out the  critical  phase  of  reentry.    Eleven  specific  flight 
conditions  are  considered  corresponding  to  25  kilofeet 
Increments  between  50  and  300  kilofeet  altitudes.   The 
results  are  presented  in  both  tabular  and  graphical 
forms.   (Author) 
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Prepared  by  Delaware  Univ.,  Newark. 
Presented  at  the  Tenth  International  Symposium  on 
Combustion,  Cambridge,  England,  17-21  Aug  64. 
Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Hydrocarbon8,  Flames),  (*Flame8,  Hydro- 
carbons), (•Butane.  Combustion).  Oxygen,  Additives 
Nitrogen,  Temperature.  Heat  transfer,  Emlsslvity. 
Diffusion,  Thermochemistry.  Reaction  kinetics.  Spectra 
(Infrared),  Spectra  (Visible  and  ultraviolet). 

The  role  of  inerts  In  hydrocarbon  flames  close  to  heat 
sinks  was  explored  In  a  spectrophotometrlc  study  of  low 
pressure  flat  butane -oxygen  flames  to  which  were  added 
different  amounts  of  nitrogen  while  as  many  other  variables 
as  possible  were  held  constant.    Measurements  of  flame 
temperatures  led  to  the  discovery  that  the  presence  of  an 
Inert  can  bring  about  reductions  In  the  heat  losses  to  the 
sink,  which  can  more  than  compensate  for  the  effect  of 
thermal  dilution.   Thus,  flames  containing  nitrogen  were 
found  to  possess  higher  temperatures  than  those  of  the  pure 
fuel  oxidant  mixture  when  burned  at  the  same  rate.   A  theo- 
retical analysis  leads  to  conclusions  wfclch  are  In  agree- 
ment with  the  experimental  results.    Variations  In  the  Inten- 
sity profiles  of  emitters  In  the  main  reaction  zone  can  be 
interpreted  in  terms  of  the  Increased  resistance  to  diffusion 
attending  nitrogen  addition  and  the  hl^r  frequency  of 
termolecular  collisions  relative  to  blmolecular  collisions. 
(Author) 
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One  of  the  important  factors  affecting  lihe  future  of  the 
oil  producers  of  the  Middle  East  is  the  availability  of 
alternative  sources  of  supply  elsewhere.    Among  these,  the 
United  States  will  continue  to  rank  high  for  a  long  time  to 
come,  as  a  variety  of  estimates  have  shown.   Out  of  the 
existing  welter  of  estimates,  hypotheses,  and  assumptions 
about  U.  S.  reserves  and  production  capacity.  Bruce 
Netschert  has  distilled  a  consistent  set  of  domestic 
supply  projections  as  part  of  an  investlmtton  by  Resources 
for  the  Future  at  the  energy  position  of  the  U.  S.  through 
1976.  ^^ 
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THERMAL  STABILITY  OF  HYDROCARBON  FUELS. 

Rept.  for  1  Jun  63-31  May  64. 

by  Luclen  Bagnetto  and  Harold  T.  Quigg. 

21  Aug  64.  201p 
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A  portion  of  the  original  document  contains  fine  detail 
which  may  make  reading  of  photocopy  difficult. 

Descriptors:  (•Jet  engine  fuels.  Stability),  (•Hydro- 
carbons, Stability),  Pyrolysls.  Test  methods,  Aging 
(Materials),  Fuel  additives,  Ultraviolet  radiation.  Fuel 
tanks.  Thermal  stresses. 

A  5-ml  Bomb  test  method  was  modified  to  improve  its 
ability  to  measure  small  differences  In  thermal  stability 
quality  of  fuels.   This  test  method  Is  based  upon  the  loss 
to  UV  light  transmlttance  experienced  when  a  5-ml  sample 
of  the  fuel  Is  heated  to  a  given  temperature  for  twenty 
mtoutes.   A  threshold  failure  temperature  for  a  given 
fuel  Is  determined  by  heating  the  bomb  over  a  range  of 
temperatures  to  establish  the  level  of  heating  required  to 
produce  an  arbitrary  loss  of  25  units  In  light  transmlttance 
at  350  millimicrons  wavelength.   A  significant  relationship 
was  found  between  threshold  failure  temperatures  deter- 
mined  for  eleven  non-addltlve  fuels  using  the  5-ml  Bomb 

IL?^^^°^  "'^  ^^  ASTM-CRC  Coker.  but  not  for  seven 
addltlve-contalnlng  fuels.    A  good  relationship  was  found 
between  the  5-ml  Bomb  and  MINEX  heat  exchanger  test 
rig,  using  seven  fuels,  three  of  which  contained  additives. 
Several  procedures  were  evaluated  for  accelerating  the 
aging  of  fuels  as  possible  test  methods  for  predlcttoR 
deterioration  to  thermal  stability  during  storage.    Proce- 
^Hf.  T?  ^  ^"^"^  stressing,  ultraviolet  Irradiation, 
chemical  toltlatlon.  and  Iron  oxide  catalysis,  showed 
accelerated  aging  effects  for  a  variety  of  fuels,  as  meas- 
ured by  deterioration  In  UV  light  transmlttance.  (Author) 
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RAND  Corp.,  Santa  Monica.  Calif. 
A  REVIEW  OF:  OEEC,  OIL:  THE  OUTLOOK  FOR 
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Descriptors:  (•Petroleum.  Western  Europe), 
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Storage.  Middle  East.  Reviews. 

The  last  two  reports  of  the  OEEC's  Oil  Committee 
constitute  the  best  available  sunmiary  of  Western  Europe's 
views  on  its  situation  with  respect  to  oil.  Straddling  thr 
Suez  crisis,  they  provide  a  good  mirror  of  Europe's 
growing  awareness  of  the  extent  of  Ite  stake  to  Middle  East 
on.     Oil:  The  Outlook  for  Europe'  was  published  after  the 
Egyptian  natlonalizatl<»  of  the  Suez  Canal,  but  before  the 
Aiiglo-French-Israell  attack  on  Egypt  and  the  subsequent 
closing  of  the  Canal.    Primarily  Intended  to  add  the  details 
on  petroleum  to  the  broader  report  on  'Europe's  Growing 
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Needs  of  Energy'  published  a  few  months  earlier  by  the 
OEEC's  Energy  Commission,  the  report  of  the  Oil  Com- 
mittee gives  only  slight  hints  of  the  threat  of  disruption  of 
the  flow  of  Europe's  supplies  of  oil  from  the  Middle  East. 
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RAND  Corp..  Santa  Monica,  Calif. 

a  review  of  energy  forecasts  in  western 
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Review  of  monos.  'Europe's  Growing  Needs  of  Energy: 
How  can  they  be  met*.  Paris.  Sep  56;  'Etude  sur  la  Struc- 
ture et  les  Tendances  de  I'Economic  dans  les  Pays  de  la 
Communaute',  Luxembourg,  Mar  57;  and  a  'A    Target  for 
Euratom',  l^  Louis  Armand  and  others.  May  57. 

Descriptors:  (*Westem  Europe.  Fuels),  ('Fuels,  Western 
Europe).  Energy.  Economics,  Coal,  Electric  power  pro- 
duction, Petroleum.  Consumption,  Nuclear  energy. 
Reviews. 

Europe's  growing  fuel  deficit  is  largely  responsible  for 
the  existence  of  two  of  the  international  organizations  which 
have  been  created  in  Little  Europe  in  recent  years:   the 
European  Coal  and  Steel  Conununity  (ECSC)  and  Euratom. 
It  is  also  the  cause  for  an  increasing  amount  of  concern  on 
the  part  of  Western  Europe's  elder  International  agency, 
the  Organization  for  European  Economic  Cooperation  . 
(OEEC),  and  the  European  regional  organization  of  the 
United  Nations,  the  Economic  Commission  for  Europe 
(ECE).   Of  these,  the  ECSC.  Euratom,  and  the  OEEC  have 
published  reports  on  the  energy  problem  of  that  part  of 
Europe  within  its  own  province;  the  ECE  has  an  energy 
study  for  all  of  Europe  in  the  works.    All  of  them  are  con- 
cerned with  projecting  energy  requirements  and  regional 
deficits  two  decades  into  the  future  ~  to  1957. 
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Melpar,  Inc.,  Falls  Church,  Va. 

MECHANISM  OF  MICROBIOLOGICAL  CONTAMINATION 
OF  JET  FUEL  AND  DEVELOPMENT  OF  TECHNIQUES 
FOR  DETECTION  OF  MICROBIOLOGICAL  CONTAMINA- 
TION.   PART  L  RELATIONSHIPS  BETWEEN  ALUMINUM 
CORROSION,  SLUDGE  FORMATION,  AND  MICROBL\L 
METABOLISM. 

Interim  sununary  rept.  no.  2,  1  Mar  63-1  Jan  64, 
by  Gordon  C.  Blanchard  and  Charles  R.  Goucher. 
Jan  64.  169p 

Contract  AF33  657  9186,  Proj.  3048.  Task  304801 
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Descriptors:  (*Jet  engine  fuels.  Contamination).  (*Fuel 
contamination.  Microorganisms),  Aluminum  alloys. 
Corrosion.  Metabolism,  Ph.  Oxygen,  Carbon  dioxide, 
Pseudomonas,  Culture  media.  Toxicity,  Ecology, 
Permeability.  Colloids.  Inhibition.  Hydrocarbons. 
Infrared  sp^ctrosc<^>y.  Chromatographic  analysis. 

Progress  was  made  in  determining  the  relationship  be- 
tween aluminum  corrosion,  sludge  formation,  and  microbial 
metabolism.    (1)  Two  assays  using  tetrazolium  reduction 
were  developed  for  the  detection  of  small  numbers  of  fuel 
microorganisms.  (2)  Growth  of  microorganisms  In  fuel- 
water  media  causes  chemical  changes  in  envlronnoent 


which  result  In  a  changing  microbial  flora.   During  growth 
in  a  closed  system  the  pH  and  oxygen  level  decrease  but  the 
Eh  and  C02  levels  increase.  (3)  The  conditions  for  demon- 
strating microbial  corrosion  were  further  defined.   The 
corrosion  studies  carried  out  were  of  value  in  showing  the 
multiplicity  of  factors  entering  Into  the  corrosion  process. 
The  studies  show  that  factors  such  as  the  composition  of 
the  growth  medium,  the  composition,  thickness,  hardness, 
and  Jjicroetructure  of  the  aluminum  alloys  are  of  partic- 
ular Importance  to  the  production  and  character  of  microbial 
corrosion.    Research  on  the  nutrition  of  fuel-oxidlzlng 
Pseudomonas  resulted  in  the  formulation  of  a  fuel-water 
medium  capable  of  yielding  100  times  the  growth  observed 
on  any  medium  described  In  the  literature. 
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Rocket  Propulsion  Lab.,  Air  Force  Systems  Command, 
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SPACE  VEHICLE  PROPin^SION  COMPARTMENT 

FIRE  HAZARD  INVESTIGATION,  VOLUME  1, 

by  Paul  J.  Martlnkovlc.   Jul  64.  126p 
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Unclassified  report 
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Descriptors:  (•Rocket  propellants.  Fires),  (♦Fire 
safety,  Spacecraft),  Hazards,  Fuels,  Oxidizers, 
Lubricants,  Oils,  Greases,  Hydraulic  fluids.  Hydrazine. 
Dimethyl  hydrazine  (1-1),  Combustion. 

The  report  presents  the  results  of  the  space  fire 
hazard  investigation  program.   The  purpose  of  the 
program  was  to  determine  if  a  hazardous  condition 
existed  under  vacuum  conditions  with  regard  to  leakage 
of  rocket  propellants  in  space  vehicle  propulsion  com- 
partment areas.   Tests  were  conducted  under  various 
potentially  hazardous  conditions  at  altitudes  from  25,000 
to  200,000  feet.    No  attempt  was  made  to  define  ignition 
characteristics  of  the  combustible  combinations  investi- 
gated.   The  test  specimens  were  N204,  N2H4  and 
50%  unsymmetrical  dimethylhydrazlne  and  50%  hydrazine 
(0.5  UDMH-0.5  N2H4).   Other  combustibles  i.e.,  hydraulic 
fluid,  lubricating  oil  and  grease  were  tested  in  combi- 
nations with  a  fuel  and  oxidizer.   Non-metallic  materials 
were  also  tested  in  combination  with  the  oxidizer  and 
fuels.   Analysis  of  the  data  revealed  that  propellant 
leakage  within  closed  compartment  areas  can  result  in 
fires  and  explosions.  (Author) 
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Ethyl  Corp.,  Baton  Rouge,  La. 
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Descriptors:  (^Oxidizers,  Chemistry).  (*SoIid  rocket 
oxidizers.  Chemistry),  (*Nltrogen  compounds.  Fluorides), 
Freezing,  Molecular  weight.  Ionization,  Sulfuric  acid. 
Reaction  kinetics.  Heavy  water.  Hydrochloric  acid.  Ex- 
change reactions.  Chlorides,  Electrochemistry,  Electrical' 
conductance.  Decomposition. 
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The  accumulating  of  oxygen  necessar^'for  feeding  a 
rocket  power  plant  during  flight  Is  described.    In  power 
plant  Installations  using  oxygen  as  a  ft*el  component,  the 
accumulation  of  atmospheric  air  during  flight  Includes 
greater  possibilities  of  Increasing  the  range  and  duration 
in  flight  of  a  hypersonic  aircraft. 
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Descriptors:  (•Solid  rocket  propellatts,  Ignition), 
(•Rocket  igniters.  Design),  Heat  transfer.  Electronic 
equipment.  Thermocouples,  Performance  (Engineering), 
Tests.  Physical  properties,  Propellant  grains.  Scientific 
research.  Instnmientatlon,  Temperatvre.  Surface  prop- 
erties. Time.  i  I 

A  theoretical  and  experimental  study  irtis  made  of  solid 
rocket  ignition  for  the  purpose  of  obtaining  Igniter  design 
criteria.    Heat-transfer,  ballistic,  and  ignition  data  were 
obtained  by  firing  a  rocket-type  igniter,  venting  non- 
condensable  products  at  an  unsteady  rate,  into  a  small 
rocket.    Measurements  were  made  of  igniter  and  rocket 
pressures,  grain  surface  temperatures,  and  ignition 
times.    In  the  tests,  the  heat  fluxes  rasged  from  19  to  48 
cal/sq.  cm. -sec  and  ignition  times  fro»  .002  to  .015  sec. 
It  was  found  that  the  ignition  test  daU  were  in  fair  agree- 
ment to  those  predicted  from  the  von  BIbe  Ignition  theory. 
An  Igniter  design  naethod.  developed  from  test  data  an<» 
the  von  Elbe  theory,  is  described.    (Ax^thor) 
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damage.  Fires),  (*Fires,  Ignition),  Cellulose,  Thickness, 
Density,  Thermal  properties.  Combustion,  Flames, 
Pyrolysis,  Moisture.  Thermal  radiatioa. 

Available  data  on  critical  energies  for  sustained 
ignition  of  black  alpha-cellulose  paper  in  the  absence  of 
forced  convective  heat  losses  are  correlated  against 
exposure  time  on  a  nondimenslonal  basis.   Investigations 
cover  a  range  of  irradiance  from  2  to  25  cal/sq  cm  sec. 
e}q>osure  time  from  0.1  to  4  seconds,  and  paper  thickness 
from  2  to  30  mUs.   Ignition  energies  for  papers  of  two 
nominal  densities  were  determined.   Results  are 
presented  In  terms  of  an  energy  modulus  and  the  Fourier 
modulus  for  a  constant  value  of  E/RT  sub  o  equal  to  44. 
For  Fourter  moduli  less  than  0.4.  the  energy  modulus  * 
approaches  a  constant  value  of  approximately  0.11.    As 
the  Fourier  modulus  increases,  the  energy  modulus 
decreases  to  a  minimum  value  of  0.068  at  a  Fourier 
modulus  of  0.8.    For  Fourier  moduli  above  0.8,  the 
energy  modulus  increases  with  exposure  time  according 
to  a  given  equation.    Regions  of  ignition,  transiet  flaming, 
destruction  (without  flame),  and  nondestruction  are 
Ulustrated  in  terms  of  the  above-mentioned  dimenslonless 
moduli.  (Author) 
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Princeton  Univ.,  N.  J. 

THE  GAS  PHASE  DECOMPOSITION  OF  HYDRAZINE 
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Descriptors:  (*Hydrazine,  Decomposition),  (*Rocket 
propellants.  Hydrazine),  (♦Decomposition,  Hydrazine), 
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The  decomposition  of  hydrazine,  hydrazine-water 
mixtures,  UDMH,  and  monomethylhydrazine  were  studied 
in  the  Princeton  adlabatic  flow  reactor.   The  overall 
reaction  order  of  all  three  monopropellants  was  found 
to  be  very  close  to  unity.   A  comparison  of  the  reaction 
rates  showed  that,  in  the  temperature  regime  of  this 
study,  UDMH  decomposition  is  fastest,  hydrazine 
decomposition  is  slowest,  and  the  monomethylhydrazine 
decompoBlUon  rate  is  intermediate.   Reaction  mechanisms 
for  the  thermal  gas  phase  decomposition  of  hydrazine, 
and  Its  methyl  derivatives,  were  postulated  and  studied 
numerically.   A  study  of  hyd  »zine-water  mixtures  showed 
their  rates  to  be  slower  thai,  those  of  the  anhydrous 
material  by  approximately  a  factor  of  10,  and  independent 
of  the  amount  of  water  added.   Slightly  wet  hydrazine 
behaved  kinetic  ally  like  the  hydrazine-water  mixtures  • 


AD-607  372  Div.    10,  27 

OTS  Prices:  HC  $1.00/MF  $0.50 

Aerospace  Technology  Div.,  Library  of  Congress. 
Washington,  D.  C.  — »        . 

SOME  PROBLEMS  PERTAINING  TO  LUBRICATION 
AND  FUEL  TECHNOLOGY:  SUMMARY  OF  DATA 
Rept.  no.  35.  ' 

23  Oct  64,  6p 
ATD  U64  111;  TT  64  71671 

Unclassified  report 


43 


Division  11  •  GROUND  TRANSPORTATION  EQUIPMENT 


Surveys  of  Soviet-Bloc  Scientific  and  Technical 
Literature,  review  of  mono.  Topliva  dlya  Reaktivnykh 
Dvigatelei  (Fuels  for  Jet  Engines)  Leningrad,  1964, 
226p  by  Ya.  B.  Chertkov  and  others. 

Descriptors:  («Jet  engine  fuels.  Reviews),  Textbooks, 
Specifications,  Physical  properties.  Chemical 
analysis.  Storage,  Fluid  flow.  Lubrication,  Combustion, 
USSR. 

The  book  is  a  review  of  the  state-of-tbe  art  in  Jet-fuel 
technology.   The  purpose  is  to  acquaint  the  reader  with 
the  chemical  composition  and  properties  of  jet  fuels,  and 
to  provide  information  on  problems  which  arise  as  a  result 
of  the  current  increase  in  output  and  consumption  and  the 
greater  demands  made  upon  the  quality  of  jet  fuels.   The 
book  generalizes  data  on  the  composition  and  properties 
of  the  fuels  and  on  changes  occurring  during  prolonged 
storage,  transportation,  and  use  in  aircraft.   Accumulated 
experience  on  the  Improvement  of  performance  character- 
istics by  means  of  additives  is  reviewed. 
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Descr^tors:  (*Rocket  propellant  grains, 

Thermal  stresses),  SoUd  rocket  propellants.  Thermal 

pr(^>ertles.  Aging  (Materials),  Moisture,  Absorption, 

Failure  (Mechanics),  Model  tests,  Stresses, 

Mathematical  analysis,  Strain  (Mechanics),  Rocket 

motors  (Solid  propellant).  Temperature,  Cooling, 

Bonding. 

In  tests  on  the  6  3/4  inch  diameter  solid  cylinder  grain 
model,  good  agreement  between  the  oretlcal  and  observed 
thermal  fields  was  obtained.    Following  removal  from 
thermal  equlllbritmi  at  75F  to  a  lOF  environment,  it  was 
observed  that  the  heat  front  penetration  speed  agreed 
within  2  percent  of  the  predicted  value  and  that  the  90 
percent  equilibrium  time  for  the  center  of  the  cylinder  was 
obtained  within  5  percent  of  the  predicted  time.   The  tem- 
perature distributions  per  se  deviated  by  a  maximum  of 
up  to  20  percent  from  the  predicted,  as  anticipated,  because 
of  the  sli^t  deviation  from  Ideal  step  thermal  changes 
experienced  at  the  beginning  of  the  test. 
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Descriptors:  (^Tracked  vehicles.  Performance 
(Engineering)),  (*Army  equipment.  Tracked  vehicles), 
(*Cooling,  Tracked  vehicles).  Dynamometers,  Engines 
and  motors.  Temperature,  Velocity,  Power,  Failure 
(Mechanics),  Failure  (Mechanics),  Transmission  gears. 
Test  equipment,  Toixpie,  Fuel  consumption. 
Instrumentation. 

The  performance  and  cooling  characteristics  of  the 
XM-571  vehicle  were  determined  and  evaluated.   The 
engine  was  set  up  in  a  dynamometer  cell  and  high  ambient 
performance  and  cooling  tests  were  conducted  at  full 
throttle.   The  engine  was  then  installed  in  the  vehicle  and 
the  vehicle  was  set  up  In  a  dynamometer  cell.   Hig^ 
ambient  performance  and  cooling  tests  were  conducted  at 
full  throttle  with  a  3-5  mph  headwind  with  solar  Intensity 
radiation.    Maximum  observed  engine  horsepower  was 
77  at  3800  rpm.   Maximum  observed  sprocket  horsepower 
varied  from  64  to  69  at  3800  rpm  engine  speed,  depending 
on  the  transmission  gear  range.   Optimum  sprocket  fuel 
consumption  was  0.63  pound  per  horsepower  hour.   The 
vehicle  at  full  throttle  cooled  at  115  F  ambient  with 
Code  F-84  auxiliary  cooling  fan  Installed,  the  transfer  case 
oil  level  one  pint  low,  and  the  engine  cooling  air  exhaust 
dampers  secured  open.   Maximum  engine  sump  oil  and 
spark  plug  temperatures  were  229F  and  394F.    Maxlmdito 
transmission  and  transfer  case  oil  temperatures  were 
265F  and  270F.    (Author) 
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Descriptors:  (^Amphibious  vehicles.  Ground  effect), 
(^Ground  effect.  Amphibious  vehicles).  Environmental 
tests.  Test  vehicles.  Swamps,  Terrain,  Maneuverability, 
Air  transportatioa.  Vehicle  wheels,  Trafficability,  Per- 
formance (Engineering),  Design,  Vehicle  chassis  com- 
ponents. Ducts,  Lift.  Flotation. 

This  report  presents  the  results  of  testing  a  full-scale, 
mock-up  chassis  representative  of  a  1-ton,  amphibious, 
off-highway,  air-transportable  vehicle  which  utilizes  air 
cushion  principles  to  permit  mobility  in  low-bearing  terrain 
otherwise  impassible  by  a  wheeled  vehicle.   As  the  main 
objective  of  the  program  was  to  demonstrate  mobility  in 
low  bearing  terrain,  the  test  vehicle  was  purely  a  wheeled 
platform  lacking  steering  and  other  esseotlal  features  of 
the  final  version.   The  test  platform  was  subjected  to  tests 
in  prepared  clay  beds  of  low  cone  Index  and  also  in  Fl  type 
muskeg  impassable  to  normal  wheeled  vehicles.  In 
addition,  tests  were  made  on  a  level  hard  surface  to 
measure  air  cushion  lift  as  a  funotloo  of  betglit.  The  clay 
and  muskeg  testing  demonstrated  that  air  ouahloo  assistaiiM 
can  make  mobility  possible  under  condltlaos  which  would 
InunotaUlze  conventional  wheeled  vehicles.   Also  giveo  are 
the  results  of  the  muskeg  testing  conducted  by  the  Organic 
and  Associated  Terrain  Research  Unit  of  MoMaster 
University  of  Hamilton,  Ontario.   The  hard  surface  tests 
gave  results  which  indicated  reasonably  good  agreement 
with  acc^ited  air  cushion  theory.  (Author) 
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Descriptors:  (^Calculus  of  variation.  Orbital 
trajectories),  (•Orbital  trajectories,  Perturbation 
theory),  (*Perturbation  theory.  Orbital  trajectories), 
(♦Satellites  (Artificial),  Orbital  trajltctorles). 
Celestial  mechanics,  Astronautics  J  l 

The  Instantaneous  rates  of  change  of  satellite  orbital 
elements  caused  by  a  perturbing  force  are  derived  from 
astronomical  perturbation  theory  Involving  tedious  mathe- 
matical transformations.    The  purpose  of  this  report  Is  to 
give  a  simplified  derivation  of  the  same  equations  by  using 
only  elementary  principles  of  mechanics.   It  is  hoped  that 
this  approach  will  make  the  meaning  9f  the  equations  more 
accessible.    (Author) 


AD-606  943  Dlv.    12,  19 

OTS  Prices:  None/MF  $0.50 


RAND  Corp.,  SanU  Monica.  Calif. 

TYPES  OF  SPACE  FUGHTS, 

by  R.  W.  BuohbelDU   24  Feb  58,  40p 


ir 


1428 

Unclassified  report 


Legibility  of  this  document  Is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  beet  available  copy. 
Document  is  available  in  microfiche  Otily. 

Descriptors:  (*^ace  flight,  Trajectories),  (*Ort>ltal 
trajectories.  Reviews),  (*Lunar  trajectories.  Reviews), 
(♦InterplaneUry  trajectories.  Reviews),  Satellites 
(Artificial),  %)acecraft.  LancUng  impact.  Launching, 
Space  buoys. 

Trajectory  characteristics  of  tiiree  gmeral  categories 
of  BfMce  flight  are  discussed:  earth  satellite  missions. 
lunar  missions,  and  interplanetary  missions.  (Author) 
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AN  APPUCATION  OF  DYNAMIC  PROGRAMMING  TO 

THE  DETERMINATION  OF  OPTIMAL  SATELUTE 

TRAJECTORIES, 

by  Richard  Bellman  and  Stuart  Dreyfus. 
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Descriptors:  (^Orbital  trajectories.  Optimization), 
(•SateUltes  (Artificial),  Orbital  trajectories),  (•Dynamic 
programming.  Orbital  trajectories),  Thrust,  Functtons. 
Equattons.  Numerical  analysis.  Analytical  geometry. 
Calculus  of  variations,  Transfoimatioas  (Mathematics), 
Iterative  meOuxis.  , 

Consideration  is  given  to  a  simplified  satellite  trajectory 
problem,  corresponding  to  a  flat  eartii  assunqitlon,  first 
treated  by  Okhotolmskil  and  Eneev.   A  numerical  solution 
is  presented  based  upon  the  functional  equation  technique 
of  dynamic  programming.    A  proof  of  the  fundamental 
result  in  the  analytic  solution  is  given.   The  same  compu- 
tational approach  can  be  applied  to  more  realistic  trajec- 
tory problems.   (Author) 
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Descriptors:  (*Orbltal  trajectories,  Determination), 
(•Optical  Instrumente,  Space  navigation),  («SateIllte8 
(Artificial),  Orbital  trajectories).  Equations,  ProgrammlM 
(Computers),  Errors,  Analysis. 

The  object  of  this  thesis  was  to  develop  a  method  of  deter- 
mining the  orbit  of  an  uncooperative  satellite  from  an  ob- 
server satellite  of  known  orbit  using  optical  means.   Usli^ 
the  method  of  Gauss,  a  set  of  equations  was  developed  for 
satellites  around  the  earth.   The  optical  instrument  Is  a 
simple  telescope,  mounted  <m  an  Inertlal  platform,  »*ich 
reads  the  right  ascension  and  declination  angles.   An  error 
analysis  was  performed  on  these  equatlcMJS,  and  a  computer 
program  set  up.   The  input  data  used  produced  unsatisfactory 
resulto.  which  were  attributed  to  program  error.  (Author) 
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ATMOSPHERIC  PERTURBATIONS  OF  ARTIFICL\L 

SATELLITES, 
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Unclassified  report 
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Descr^tors:  (•Perturbation  theory.  Drag),  (•Drag. 
SateUltes  (Artificial)).  (•Satellites  (Artificial).  Drag), 
Atmosphere.  Orbital  trajectories.  Circular  orbit 
trajectories.  Electron  density.  Functtons,  Celestial 
mechanics,  Bessel  functtons. 

A  study  of  tbe  perturbation  of  artificial  satellite  orblto 
by  atmoq>heric  drag  forces  is  iiiqx>rtant  in  predicting 
satellite  orbits  and  lifetimes,  and  can  provide  a  means  of 
obtaining  atmoq>heric  data  from  satellite  obeervations. 
The  purpose  of  this  paper  is  to  present  stral^itforward 
and  accurate  methods  of  computing  drag  perturbations, 
with  corrections  for  >nfiii»nning  factors  such  as  the 
Totaticn  of  the  earth.  (Author) 
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Text  of  talk  before  a  meeting  of  the  Long  Range 
Logistics  Discussion  Group,  Maxwell  AFB,  Montgomery, 
Ala,  23-26  Sep  58. 
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Descriptors:  (♦Astronautics,  Space  flight),  (♦Space 
environmental  conditions.  Space  flight).  Celestial 
mechanics.  Meteors,  Interplanetary  trajectories.  Solar 
sjrstems.  Orbital  trajectories.  Perturbation  theory. 
Radiation  effects.  Solar  radiation.  Cosmic  rays. 

A  brief  review  is  presented  of  the  major  aspects  of  the 
space  environment,  including  celestial  mechanics,  mete- 
oritic  particles,  and  radiation  problems. 
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Descriptors:  (♦Inertlal  guidance.  Rendezvous  trajec- 
tories), (♦Rendezvous  trajectories,  Inertlal  guidance). 
Orbital  trajectories.  Transfer  trajectories.  Spacecraft, 
Astronautics,  Simulators,  Digital  computers. 
Programming  (Computers). 

This  thesis  is  a  preliminary  investigation  of  the  use  of 
inertlal  guidance  to  control  the  transfer  orbit  injection 
phase  of  an  orbital  rendezvous.    The  guidance  system  to 
be  investigated  is  discussed  along  with  the  rendezvous 
situation.    Assumptions  are  made  to  narrow  the  problem 
to  a  rendezvous  between  elliptical  co-planar  orbits  about 
a  spherical  body,  with  the  vehicle  beli^  transferred 
reacting  as  a  point  mass.    The  theory  of  the  guidance 
equations  is  givai  and  the  method  used  to  solve  them  is 
explained  fully.   An  analysis  of  the  functions  of  the  guid- 
ance system  Is  made  in  order  to  write  a  digital  computer 
program  which  will  simulate  the  system.    The  resulting 
program  simulates  the  operation  of  the  guidance  system 
and  the  flight  of  the  space  vehicle  during  both  the  guid- 
ance phase  and  the  coasting  phase.   It  accounts  for  the 
fact  that  due  to  guidance  system  and  initial  condition 
errors  the  motion  of  the  vehicle  is  not  exactly  as  the 
guidance  system  computes  It  to  be^    With  the  program 
three  representative  cases  of  rendezvous  are  investigated. 
The  first  case  Is  a  rendezvous  betMreen  widely  separated 
clnnilar  oiblts;  the  second  is  a  rendezvous  between  non- 
aligned  highly  eccentric  orbits;  and  the  last  case  is  a  very 
realistic  rendezvous  between  slightly  eccentric  non-aligned 
low  Earth  orbits.  (Author) 
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Unedited  rough  draft  trans,  of  Vestnik  Svyaxl  (USSR) 
1961,  V.  21,  no.  7(256)  p.  5-6. 

Descriptors:  (♦Space  flight.  Space  communlcaUon 
systems),  (♦Space  communication  systems.  Space 
flight).  Radio  communication  systems.  Radio  trans- 
mission. Radio  equipment.  Space  probes.  Manned 
spacecraft.  Electronics.  USSR. 

A  brief  review  of  the  importance  and  development  of 
radio  electronics  appUed  to  the  field  of  space  exploration 
and  flight  is  presented. 
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Descriptors:  (*Gyro  stabilizers.  Guided  missiles 
(&irface-to-Surface)),  (♦Guided  missiles  (Surface-to- 
&irface).  Gyro  stabilizers).  Gyroscopes,  Inertlal 
guidance,  Performance  (Engineering),  Test  methods. 
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This  report  describes  a  series  of  tests  performed  on 
two  Minneapolis-Honeywell  miniature  integrating  (MIG) 
gyros.    Performance  of  gyros  during  the  tests  is 
given  In  detail,  and  the  philosophy,  procedures,  and  merits 
of  each  type  of  test  are  discussed.    The  test  program  had 
two  objectives:   to  evaluate  the  gyros  themselves,  and  to 
study  and  compare  the  various  types  of  tests  used  in  the 
program.    Both  of  the  tested  gyros  performed  within  the 
manufacturer's  specifications  during  the  entire  program, 
with  the  exception  of  a  mass  shift  occurring  in  one  gyro 
as  a  result  of  excessive  vibration  applied  during  a  test. 
Results  of  different  tests  of  the  same  gyro  characteristics 
correlated,  in  most  cases,  within  the  expected  consistency 
of  gyro  performance,  indicating  satisfactory  reliability  of 
the  test  procedures  and  equipment.    (Author) 
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Ranges  (Establishments),  Experimental  data.  Hyper- 
sonic flow.  Measurement. 

A  compilation  of  wake  data  obtained  from  hypervelocity- 
raoge  experiments  by  various  investigators  is  presented 
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In  this  report.   Quantities  of  Interest;  are  wake  velocity 
decay,  electron  density  dlstributionj  Wake  growth,  and 
transition  distance.  (Author) 
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The  objectlTe  of  this  analysis  is  to  Evaluate  the  'SM-68 
Periodic  Checkout  Frequency  Study',   In  order  to  properly 
appraise  the  study,  it  was  found  necessary  to  independently 
develop  a  mathematical  model  representing  the  operational 
readiness  of  a  ballistic  missile  system  from  which  the 
relevant  probabilities  were  determlsed. 
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surface)),  (♦Guided  missile  components,  Reliability 
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components).  Electronic  equipment,  Flight  testing. 
Simulation,  Airborne,  Environ  mental  test.  Temperature. 
Vibration.  Electrical  ecfiipment.  Klystrons,  Beacons. 
Diodes,  Thyratrons,  Electron  tubes,  Capacitors. 
Magnetron.  Maintenance.  Electro  magnetic  pulses. 
Transformers. 

This  reliability  verification  test  program  was  designed 
and  performed  to  achieve  three  goals.  (1)  Estimate  the 
reliability  of  the  Mod  m  B  equipment  (2)  Derive  informa- 
tion from  which  this  reliability  could  be  further  improved 
(3)  Provide  a  feasibility  study  of  this  method  of  reliability 
measurement.   Six  systems  were  tested  under  carefully 
controlled  laboratory  conditions  to  simulate  exposure  to 
a  typical  pattern  of  pre-flight  experience.    Having  thus 
l»een  'conditioned'  to  typical  pre-flight  status,  each  system 
was  then  subjected  to  repeated  cycles  of  the  simulated 
conditions  of  countdown  and  flight  until  failure  occurred. 
The  report  details  the  test  procedures  and  presents  the 
significant  failure  and  operating  time  data  accumulated. 
Data  is  evaluated  in  terms  of  both  the  statistical  model 
and  equipment  performance.    Failure  analysis  and  correc- 
tive follow-up  are  discussed.   The  reliability  estimate 
obtained  from  this  program  exceeds  specified  require- 
ments and  shows  excellent  correUtiOD  with  field  experi- 
ence.  (Author) 
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Descriptors:  (♦Reentry  vehicles,  Atmosphere 
entry).  (* Atmosphere  entiy.  Control  systems), 
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Data,  Military  requirements.  Density,  Pressure. 
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A  summary  of  the  requirements  for  use  of  air  data  for 
re-entry  and  glide  return  weapon  systems  is  presented. 
The  systems  functions  of  control,  display,  prediction, 
protection,  guidance  and  back  up  are  dealt  with  and  the 
nature  of  several  proposed  re-entry  systems  examined. 
An  analysis  is  made  of  obtainable  accuracy  in  the  predic- 
tion of  aerodynamic  and  air  data  parameters  pertinent  to 
re-entry  systems.   Results  of  numerical  multi-degree  of 
freedom  simulations  of  an  arbitrary  re-entry  vehicle  and 
the  now  defunct  X-20A  weapons  system  are  provided  to 
establish  the  effects  of  parameter  variaticxis  on  re-entry 
paths.    Feasibility  of  a  non-gyro,  nonstructural  mode  cou- 
pling, three  axis  air  data  based  re-entry  control  system  is 
established  within  the  restriction  that  proper  air  data 
sensors  are  available.   It  is  concluded  that  re-entry  and 
glide  return  systems,  other  than  unmanned  or  purely 
experimental  equipment,  require  a  basic  minimum  amount 
of  air  daU  for  reliable  mission  performance.   This  mini- 
mum amount  of  data  consists  of  air  density,  total  pressure, 
angle  of  attack  and  angle  of  sideslip.   (Author) 


AD-607  216  Dlv.    12,  15 

OTS  Prices:  HC  $3.00/MF  $0.75 
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GENERAL  EQUATIONS  OF  MOTION  FOR  A  GRAVITA- 
TION ALLY  ORIENTED  MULTIPLE-PART  SATELLITE, 
by  V.  Chobotov.    21  Sep  64,  57p 
TDR-269(4540-70)-8 
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Unclassified  report 

Descriptors:  (♦Motion,  SateUites  (Artificial).  (♦Satellites 
(Artificial).  StabiUzation),  Differential  equations,  Euler's 
angles.  Rotation,  Center  of  mass.  Torque,  Aeroctynamic 
configurations.  Magnetic  fields.  Damping,  Computers. 
Simulation.  Transformations  (Mathematics),  Stabilization 
systems. 

The  general  equations  of  motion  for  a  multiple-part 
satellite  are  presented.   These  equations  are  then  special- 
ized for  a  two-body  satellite  that  has  energy  dissipation, 
wlilch  is  subject  to  gravitational,  and  other,  foroes.   By  use 
of  Euler  angles  and  Euler  parameters  for  various  coordi- 
nate transformations,  the  scalar  forms  of  the  equations  are 
derived:   Methods  for  possible  solution  of  the  equations  aie 
discussed.  (Author) 
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APPLICATIONS  OF  ULTRASONICS  TO  ABLATION 

STUDIES. 

Technical  memo.. 
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Contract  AF04  694  36,  ProJ.  WS133A 

Unclassified  report 

Descriptors:  (*Ablatlon,  Measurement),  (•Ultrasonic 
radiation.  Ablation),  ('Test  methods.  Ablation).  Reentry 
vehicles,  Non-destructive  testing.  Heat  shields,  Thickness. 
Surface  properties,  Rupture,  Thermodynamics. 

Ultrasonic  measurement  of  ablation  rate  during  re-entry 
Is  possible,  with  accuracies  dependent  on  the  material  and 
trajectory.   Studies  of  the  variables  that  tend  to  fmstrate 
ultrasonic  ablation-rate  measurements  reveal  certain 
aspects  of  the  ablation  mechanism  that  may  remain  luuJe- 
tected,  If  not  for  their  influence  on  ultrasonic  response. 
Ultrasonic  observations  permit  one  to  draw  conclusions 
concerning  char  depth,  and  departures  from  steady-state 
ablation.   Investigation  of  properties  on  which  the  ablation 
mechanism  depends  often  overlooks  the  need  for  proper 
identification  of  test  specimens,  including  Identification  of 
defects.    Ultrasonic  evaluation  of  test  specimens  is  non- 
destructive, and  therefore  economically  alleviates  this 
problem.  (Author) 
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A  STUDY  OF  ELECTRICAL  PROPULSION  IN  THE  SPACE 

PROGRAM. 

by  Benjamin  Pinkel  and  Donald  L.  Trapp.    Sep  64,  59p 

P-2881-1 

Unclassified  report 

Descriptors:  (*Electrlc  propulsion.  Space  flight), 
(♦Space  propulsion.  Electric  propulsion).  Spacecraft, 
Manned  spacecraft.  Lunar  craft.  Logistics,  ^ace  probes. 
Mars,  Payload,  Weight,  Performance  (Engineering),  Costs, 
Reliability,  Ranklne  cycle.  Nuclear  propulsion. 

Electrical  propulsion  systems  in  space  fll^t  is  compared 
with  other  systems,  particularly  for  the  parameters  of 
specific  mass  and  operational  endurance.    Reliability,  de- 
velopmental time,  and  costs  of  elective  propulsion  is 

discussed. 
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STUDY,  FABRICATION,  AND  TESTING  OF  PASSIVE 

SATELLITE  MODELS,  GRID-SPHERE  TYPE. 

Kept,  for  May  63-May  64, 

Aug  64,  144p    GER-11568 

Contract  AF33  657  11537,  ProJ.  4335,  Task  433505 

SEG  TDR64  52 

Unclassified  report 

Descriptors:  (*Communlcation  satellites  (P«issive), 
Design),  Electromagnetic  wave  reflections.  Scattering, 
Models  (Simulations),  Propagation,  Radar  echo  areas. 
Mathematical  analysis,  Bessel  functions.  Admittance, 
Construction,  Tests,  Geometric  forms.  Dielectric 
films.  Electrical  impedance. 

Enhanced  backsc  altering  of  a  wire-grid  sphere  over 
that  of  an  equivalent  metal  sphere  in  passive  commu- 
nication satellites  was  discovered  in  1960.    The  purpose 
of  this  report  Is  to  investigate  theoretically  and  empir- 
ically grid  spheres,  and,  if  possible,  to  develop  a  design 
formula,  and  construct  an  inflatable  model  for  future 
feasibility  tests.   The  approximate  vector  potential 
solution  tor  thin  dielectric  shells  modified  for  a  complex 
dielectric  constant  served  as  theoretical  approach.   The 


empirical  Investigation  covered  Impedance  measurements 
of  flat  grid  panels,  and  backsc altering  tests  of  a  20  inch 
and  an  Inflatable  14  ft.  grid-sphere.    The  tests  confirmed 
enhanced  reflectivity,  but  did  not  fuUy  agree  with  the 
theory. 
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FEASIBILITY  INVESTIGATION  OF  A  MOVING  BELT 

RADIATOR. 

Quarterly  progress  rept.  for  10  Jun-9  Sep  64. 

Oct  64,  191p   Rocketdyne-R-5670-2 

Contract  AF33  615  1576 

Unclassified  report 

It  appears  that  some  pages  were  lefi  blank  Intentionally. 

Descriptors:  (*Feaslbllity  studies.  Radiators),  (•Radia- 
tors, Spacebome),  Optimization,  Heat  exchangers.  Heat 
transfer.  Thermal  conductivity.  Antifriction  bearings. 
High  temperature  research.  Vacuum,  Model  tests.  Molyb- 
denum, Stainless  steel.  Tantalum,  Tests. 

This  report  covers  the  second  quarter  of  a  continued  re- 
search program  on  the  feasibility  of  a  novel  concept  for  the 
rejection  of  waste  heat  in  space,  the  moving  belt  radiator. 
Chief  concerns  of  the  program  are  materials  compatibility, 
thermal  conductance,  and  antifriction  bearing  operation, 
all  at  high  temperatures  in  a  hard  vacuum.    During  this  re- 
port period,  the  materials  compatibility  and  heat  transfer 
investigations  continued  in  the  reciprocatlng-contact 
testers,  the  instrumentation  and  mechanical  features  of  the 
small-scale  model  were  checked  out  and  improved,  analyti- 
cal optimization  studies  of  the  belt  radiator  were  continued, 
and  detail  design  of  the  new  bearing  test  rig  and  selection 
of  retainer  materials,  lubricants,  etc.,  were  completed  and 
manufacture  of  parts  initiated.  (Author) 
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ELECTRONIC  PILOTS, 

by  A.  A.  Dorodnltsyn.    23  Sep  64.  9p 

FTD  TT64  689;  TT  64  71553 

UnclaMifled  report 

Unedited  rough  draft  trans,  of  Komsomol'skaya  Pravda 
(USSR)  1964,  no.  87(11939)  12  Apr,  p.  4. 

Descriptors:  (•Spacecraft,  Automattc  pUots),  (•Automatic 
pUots,  Space  flight).  Space  navigation.  Automatic  naviga- 
tors. Navigation  computers,  Cybernetics,  Control  systems. 
USSR. 

Popularized  speculations  on  the  use  of  computer*  and 
advanced  cybernetics  devices  for  the  guidance  of  space- 
craft and  other  space  applications. 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 

Wrl^t-Patterson  AFB,  Ohio. 

HOBUNG  GUIDANCE  OF  ROCKETS, 

by  V.  L  Kuikotkln  and  V.  L.  Sterligov. 

25  Sep  64,  102p 
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Unclassified  report 
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Edited  machine  trans,  of  mono.  Sanionavedenle  Raket, 
Moscow,  1963,  90p. 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Homing  devices.  Rockets),  (*Rocket8, 
Homing  devices),  (•Guided  missiles,  Homing  devices). 
Guidance,  Heat  homing.  Light  homing.  Radar  homing. 
Ballistics,  Ordance,  USSR. 


Contents: 

General  principles  of  the  homing  guidance  system 
Classification  of  systems  of  control 
Principle  of  operation  of  homing  guidance  systems 
The  target  as  a  source  of  command  signals  of  homing 
guidance  systems 
An  active,  semlactive  and  passive  |l|omlng  guidance  system 

Methods  of  guidance 
Method  of  direct  guidance 
Method  of  guidance  by  pursuit  patli 
Method  of  guidance  with  constant  ai^le  of  lead 
Method  of  guidance  with  consecutive  (continuous)  lead 

Homing  guidance  systems 
Active  radar  homing  guidance  system 
Semlactive  radar  homing  guidance  system 
Passive  infrared  homing  guidance  system 
Optical  homing  guidance  system 
Acoustic  homing  guidance  systems 
Homing  guidance  system  of  antimlMile  missiles 

Literature 
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ORBITAL  ANALYST  HANDBOOK. 

Technical  memo. 

4  May  64,  510p   TM-LX- 123/000/00 

Contract  AF19  628  1648,  Pro].  496L 

ESD  TDR64  439 

Unclassified  report 

Descriptors:  (•Astronautics,  Handbooks),  (*OrUtal 
trajectories.  Numerical  methods  and  procedures), 
(♦Numerical  methods  and  procedures,  Astronautics), 
Space  flight.  Launching,  Separation,  ^acecraft  debris. 
Position  finding.  Life  expectancy.  Programming 
(Computers),  Standardization.         1 1 

This  handbook  has  been  prepared  to  provide  personnel 
assigned  to  the  Orbital  Analyst  position  in  SPACETRACK 
with  detailed  procedures  and  standardized  methods  for 
accomplishing  their  assigned  tasks  in  satellite  processing. 
These  tasks  are:   Domestic  launch,  Horelgn  launch,  debris 
separation,  proximity  determination,  element  maintenance, 
and  decay  prediction.    Each  task  represents  a  major  orbital 
problem.    A  check  list  for  each  problem  is  provided.   The 
recpiired  steps  leading  to  the  solution  of  the  problem  are 
identified.   Analyst  procedures  are  described  and  cross- 
referenced  to  pertinent  tasks.   Computer  programs  which 
svq)port  the  orbital  analyst  are  organised  by  functional  area 
and  detailed  with  respect  to  their  use,  input  (^tions  and 
formats,  and  output  format.  Other  8|«tem  programs  not  of 
primary  interest  to  the  analyst  are  identified  and  briefly 
discussed.   Standard  system  card  formats,  the  system  tape 
requirements,  and  the  c^wratlng  modes  are  described  In 
detail.   Aids,  charts,  graphs,  and  other  material  which 
assist  in  Job  performance  are  to  be  found  in  the  appendix. 
(Author) 
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REACTION  WHEEL  ATTITUDE  CONTROL  SYSTEM, 
by  H.  Patapofi.    18  Dec  58,  7p  STL-GM-43.6-393 

Unclassified  report 

Descriptors:  (•Attitude  control  systems,  Operatloa), 
(•^acecraft.  Attitude  control  systems).  Satellites 
(Artificial),  Control  systems,  Torque,  Jets,  Gases. 

The  disturbance  torques  acting  upon  a  satellite  or  space 
vehicle  are  extremely  small.   In  the  absence  of  aero- 
dynamic effects,  these  torques  are  on  the  order  of  10  to 
the  minus  4th  power  Ib-tt  or  less.  Therefore,  only  minute 
control  torques  are  required  to  counteract  any  disturbance 
which  might  exist.   Torques  of  this  magnitude  can  be 
developed  by  a  small  a-c  or  d-c  motor  connected  to  a 
small  flywheel.   The  flywheel  is  then  accelerated  according 
to  the  torque  demands  of  the  control  system.   Due  to  the 
fact  that  the  motor  has  a  maximum  speed,  for  some 
missions  the  inertial  wheel  alone  is  insufficient  for 
attitude  control  for  any  significant  period  of  time.   Some 
means  of  intermittently  slowing  down  the  inertial  wlieel 
is  therefore  necessary.   This  can  be  accon^illshed  through 
the  use  of  gas  Jets  mounted  on  the  vehicle.  The  purpose 
of  the  report  is  to  present  a  brief  descriptton  and  sim- 
plified analysis  of  a  single  axis  attitude  control  system 
using  an  inertial  wheel.  A  three-axes  control  system 
including  Inter-axls  coi^ling  is  currentiy  under  Investigation. 
(Author) 
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ESTIMATION  OF  PERCENT  DEFECTIVE  BY 

VARIABLES  SAMPLING, 

by  H.  N.  Hadley.    14  Mar  57,  30p   RAD-TN-3-57-3 

Contract  AF04  645  30 

Unclassified  report 

Descriptors:  (*Gulded  missile  components,  Quality 
control),  (•Quality  control.  Guided  missile  components). 
Nose  cones.  Ordnance,  Statistical  analysis,  Sanq)llng. 

This  report  described  an  operating  procedure  for 
a  variables  single  sampling  plan  for  destructive  testing 
which  will  be  used  when  appropriate  to  decide  the 
acceptability  of  equipment  delivered  for  installation  on 
the  nose  cone. 
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Space  Technology  Lab.,  Inc.,  (Los  Angeles,  Calif.) 
OPTIMUM  INTERPLANETARY  ROCKET  FLIGHTS, 
by  Lincoln  Turner.   28  S^  59,  2^ 
STL/tR-69-0000-00833 

Unclassified  rq;x>rt 

Descriptors:  (•Interplanetary  trajectories.  Optimization), 
(•^ace  fUght,  Optimization),  Orbital  trajectories.  Mars, 
Ion  engines.  Vector  analysis.  Matrix  algebra.  Iterative 
methods. 

Consideration  is  given  to  the  problem  of  optimizing  the 
flight  of  a  vehicle  sent  from  a  circular  orbit  around  Earth 
to  a  circular  orbit  around  Mars.   The  vehicle  is  assumed 
to  be  powered  by  an  ion  engine.   Since  the  thrust  of  the 
vehicle  would  be  very  small  during  the  middle  portloo  of 
the  flight,  an  attempt  is  made  to  determine  whether  or  not 
the  same  trajectory  could  be  accomplished  by  turning  off 
the  motors  during  that  portion. 
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Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
STATISTICS  OF  SATELLITES  THAT  ARE  LAUNCHED 
AT  REGULAR  INTERVALS  AND  HAVE  AN 
EXPONENTIAL  DISTRIBUTION  OF  LIFETIMES, 
by  G.  F.  Rose  and  V.  Rojansky.   8  Dec  59,  12p 
STL/rN-59-0000-61356 

Unclassified  report 

Descriptors:  (^Satellites  (Artificial),  Life  expectancy). 
Astronautics,  Mathematical  prediction.  Probability, 
Statistical  analysis. 

This  note  describes  a  method  for  computing  the 
answers  to  the  following  questions  concerning  the 
satellites  described  in  the  title:  (a)  What  is  the  probability 
of  having  m  live  satellites  in  orbit  immediately  after  the 
nth  launch,   (b)  What  is  the  probaUUty  of  having  m  live 
satellites  in  orbit  for  the  first  time  immediately  after 
the  nth  lauitch.   Question  (b)  arises,  for  example,  when 
the  task  of  putting  up  an  initial  set  of  m  communication 
satellites  is  considered. 
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Caywood-SchlUer  Associates,  Chicago,  111. 
ICBM  TRAJECTORY  DETERMINATION  FROM  OB- 
SERVATIONS WITH  ERRORS, 
by  James  T.  Morse.    1  Apr  60,  29p 
Contract  AF33  616  6276 

Unclassified  report 

Descriptors:  (*Guided  missile  trajectories.  Determina- 
tion), Guided  missiles  (Surface-to-surface),  strategic 
weapons.  Trajectories,  Celestial  mechanics.  Momentum, 
Mathematical  prediction.  Stochastic  processes.  Numeri- 
cal analysis.  Errors,  Theory. 


By  classical  methods  it  is  possible,  at  least  In  theory, 

to  determine  the  trajectory  of  an  object  moving  In  a  central 
gravitational  field  by  passive  observations  of  angular  po- 
sition.  This  method  of  trajectory  determination  was 
worked  out  and  programmed  for  the  case  of  observations 
made  from  a  rotating  earth.    A  computer  program  was 
developed  for  the  calculation  of  observations  of  angular 
position  and  rate  of  change  of  range.   Normally  distributed 
errors  were  added  to  the  computed  observations  In  such  a 
way  that  stochastically  Independent  trajectory  determina- 
tions could  be  made  under  the  same  circumstances.    This 
resulted  in  a  simulation  of  the  operation  of  observing  and 
determining  the  trajectory.   Examples  were  computed 
to  display  the  effect  of  observation  errors  on  impact  point 
determination. 
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A  ONE-DIMENSIONAL  ANALYSIS  OF  DUCTED  SILOS 

AND  A  METHOD  OF  SCALING  MODEL  TEST  DATA  OF 

AIR  ENTRAPMENT  RATIO  TO  FULL  SCALE, 

by  C.  N.  Tsu.   26  Aug  59,  26p   ST L/FR- 59-0000- 

00795 

Unclassified  refKnt 

Descriptors:  (*Guided  missile  launchers.  Exhaust 
gases),  (*Silos,  Exhaust  gases).  Fluid  d^amic  pro- 
perties. Wind  tunnel  models.  One-dimensional  flow. 
Mathematical  analysis.  Jet  mixing  flow.  Ducts,  Equatioos, 
Turbulence,  Heat  transfer.  Thermal  conductivity.  Gas 
flow.  Model  tests.  Scale. 

Equations  for  the  analysis  of  flow  throu^  ducted  silos 
are  presented.   A  metttod  of  scaling  the  sub-scale  model 
test  data  of  air  entralnment  ratio  to  full  scale  is  indicated. 
Other  known  methods  are  also  mentioned,  and  their  merits 
discussed.   (Author) 
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A  VUNERABILITY  MODEL  FOR  WEAPON  SITES  WITH 

INTERDEPENDENT  ELEMENTS, 

by  Sidney  I.  Flrstman.  27  May  68,  rif.  18  Mar  60, 

26p    P-1384 

unclassified  report 

Presented  at  the  meeting  of  the  Western  Section  of 
Operations  Research  Society  of  America.  Palo  Alto, 
California,  29  Aug  58. 
Legibility  of  this  document  Is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  be»t  available  copy. 

Descriptors:  ('Weapon  systems,  Vuilnerablllty),  (•Site 
selection.  Weapon  systems),  (•Military  engineering. 
Site  selection).  Military  facilities.  Survival,  Probability. 
Warfare,  Mathematical  models,  Graphics. 

This  paper  describes  a  simple  'counting'  model, 
employing  overlays  and  probablllty-grlds,  v»*lch  aids  In 
the  determination  of  the  trade-off,  measured  In  survival 
probability,  between  site  dispersal  and  hardening  for  a 
weapon  complex  composed  of  several  Interdependent 
elements,  separated  by  distances  of  less  than  two  lethal 
radii.   The  survival-probability  expre$slons  are  obtained 
through  the  use  of  Markov  chains.   Aa  example  of 
vulnerability  estimation  by  the  use  of  the  model  Is 
included.    (Author) 
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Report  on  Project  Sedan. 

Legibility  of  this  document  Is  In  part  uisatisfactory. 

Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Soil  mechanics,  Craterlng),  (•Craterlng, 
Nuclear  explosions),  (*Nuclear  Industrial  applications. 
Civil  engineering),  ('Engineering  geology,  Craterlng), 
Underground  e;q>lofllons.  Explosion  flfects.  Test  faoilities. 
Deserts,  Nevada.  I 

Preshot  and  po6tshot  field  investigatioas  of  the  Sedan  crater 
were  made  to  obtain  Information  on  the  change  In  engineer- 
ing properties  of  the  subsurface  soil  adjacent  to  the  crater, 
and  to  determine  the  engineering  properties  of  the  Important 
physiographic  features  of  the  crater  such  as  ejecta  and 
fallback  materials.    Field  Investigations  included  geological 
studies  of  the  area,  undisturbed  and  general  sample  borings, 
and  geophysical  logs.   Subsurface  sella  consisted  of  desert 
alluvium,  a  relatively  dense  mixture  of  silt,  sand,  and 
gravel.   The  behavior,  including  both  immediate  and  long- 
term  stability,  of  the  slopes  forming  the  Sedan  crater  Is  a 
function  of  the  particular  character  of  the  subsurface  soils 
and  environmental  factors  In  the  area.   Consequently,  the 
results  obtained  at  Sedan  may  not  be  i^jpllcable  to  other 
areas. 
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STRAIN  VARIATION  IN  A  TRIAXIAL  SOIL  TEST. 

Final  rept.  for  May-Dec  63, 

by  W.  B.  Truesdale.   Sep  64,  195p  in'RI-M6047 
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AFWL  TDR64  47 

Unclassified  report 

Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descr^tors:  (*SoIl  mechanics.  Test  methods),  (♦Engi- 
neering geology.  Soil  mechanics),  SoUs,  Strain  (Mechanics), 
Deformation,  Measurement,  Strain  gages,  Experimental 
data,  Graphics. 

An  experimental  program  was  carried  out  to  evaluate  the 
strain  behavior  of  a  soil  sample  being  tested  in  a  triaxial 
apparatus.    The  patterns  of  deformation  were  obtained  at 
specific  locations  within  the  specimen  by  embedded  strain 
gage  measurements.    The  investigation  was  made  in  both 
noncoheslve  and  cohesive  soil  types,  and  Included  study 
of  the  Influence  of  cbnfinlng  pressure,  size  of  specimen, 
rate  of  loading,  and  presence  of  the  gage  on  the  uniformity 
of  deformation.   It  was  determined  that  the  specimen  strain 
behavior  is  quite  different  between  noncoheslve  and  co- 
hesive soil  samples,  and  that  significant  nonunlformity  of 
deformation  takes  place  even  at  small  strains,  well  in 
advance  of  failure.   (Author) 
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Martin  Marietta  Corp.,  Orlando,  Fla. 
THERMAL  RESPONSE  IN  SANDWICH  PANELS. 
Final  rept.  for  Dec  63-Jul  64, 
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Descriptors:  (•Sandwich  construction.  Heat  transfer). 
(•Honeycomb  cores.  Heat  transfer),  (•Heat  transfer. 
Mathematical  models).  Thermal  radiation.  Partial 
differential  equations,  Digital  computers.  Programming 
(Computers). 

An  analytical  model  is  presented  for  predicting  thermal 
response  in  honeycomb  sandwich  panels.    The  model 
considers  a  variety  of  configurations  Involving  single  or 
stacked  panels.    Consideration  Is  given  to  all  three  modes 
of  heat  transfer  and  to  temperature  dependent  thermo- 
physical  properties  of  the  materials  of  fabrication.   The 
heat  balance  equations  are  of  the  finite  difference  form 
and  employ  the  forward  difference  technique  for  solution. 
A  stability  criterion  is  presented  for  the  heat  balance 
equations.   The  entire  system  of  equations  is  programmed 
for  solution  on  the  IBM  7094  digital  computer.    Validity  of 
a  portion  of  the  analytical  model  is  established  by  com- 
paring predicted  results  to  existing  experimental  data  for 
single  honeycomb  panels.    (Author) 
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MECHANICS  OF  ADHESIVE  BONDED  LAP-TYPE 

JOINTS:    SURVEY  AND  REVIEW, 

by  Dieter  Kutacha.   Oct  64.  130p 

Contract  AF33  6S7  63  358,  ProJ.  7381,  Taak  738103 

ML  TDR64  298 

UncUsslfied  report 

Descr^tors:  (*B<nuled  Joints,  Mechanical  properties), 
(*Adhesives,  Joints),  Adhesion.  Films.  Failure  (Mecha- 
nics), Elasticity.  Stresses,  Statistical  analysis.  Design, 
Reviews.  Bibliographies. 

lie  report  presents  a  critical  review  made  in  the  field 
of  the  design  of  adhesive  bonded,  lap-type  joints.   The 
study  inchided  a  comprehensive  survey  and  analysis  of  the 
literature  pertaining  to  the  theoretical  and  experimental 
analysis  of  lap  joints,  mechanical  properties  of  adhesive 
film  in  joints,  failure  criteria  for  joints,  and  empirical 
methods  of  Joint  design.   Based  on  the  results  of  this 
survey,  some  recommendations  are  give  tor  further 
research  in  Oils  area.   (Author) 
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FUNDAMENTAL  EQUATIONS  OF  THE  THEORY  OF 

ELASTIC  SHELLS, 

by  L  M.  Rapoport.    22  Sep  64,  9p 
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Unedited  rough  draft  trans,  of  Akademlya  Nauk  SSSR. 
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Descriptors:  (•Elastic  sheUs,  Mechanics),  Elasticity, 
Theory,  Dynamics,  Differential  equations,  Structural 
shells.  Mathematical  analysis,  USSR. 

A  method  Is  presented  for  the  solution  of  the  three- 
dimension  problem  of  the  theory  of  elasticity  for  a  body 
which  has  the  form  of  a  thin  shell,  by  means  of  which  It  is 
possible  in  a  relatively  simple  way  to  construct  a  self- 
adjoint  system  of  differential  equations  of  equilibrium  for 
the  shell  of  arbitrary  configuration  and  varying  thlclmess, 
without  in  so  doing  having  recourse  to  any  simplified 
hypotheses. 
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RAND  Corp.,  Santa  Monica.  Calif. 
RESPONSE  OF  DRAG  TYPE  STRUCTURE  TO  BLAST, 
by  L.  A.  Gore  and  J.  J.  O'Sulllvan.   16  Oct  53. 
133p   RM-1151 

Unclassified  report 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
R^roduction  has  been  made  from  best  avallalde  copy. 

Descriptors:  (*Nuclear  explosion  damage,  Sboclc  waves), 
(*Sbock  waves.  Structures),  (♦Steel  industry.  Nuclear 
e^Ioslofi  damage).  Pressure.  Velocity,  Loading 
(Mechanics),  Blast.  Vulnerability.  Damage.  Structural 
properties.  Furnaces,  Construction,  Industrial  equipment. 
Analysis. 

The  blast  damage  from  a  nuclear  e;q>losi(m  on  structures 
is  considered.   Two  types  of  slaock  waves  are  discussed: 


the  static  overpressure  or  pressure  rise,  and  the  dynamic 
or  drag  pressure.   The  physical  vulnerability  of  the  com- 
ponent plants  of  steel  worlcs  is  presented,  including  the 
susceptibility  of  various  structural  or  equipment  units. 
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Naval  Civil  Engineering  Lab..  Port  Hueneme,  Calif. 
THE  ENGINEERING  APPUCATIONS  OF  A  REPORT 
ENTITLED  'THE  MOTIONS  OF  A  MOORED  CONSTRUC- 
TION TYPE  BARGE  IN  IRREGULAR  WAVES  AND  THEIR 
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Unclassified  report 

Descriptors:  (^Construction.  Barges),  (*Barges, 
Hydrodynamics),  Engineering.  Moorbig.  Fluid  dynamic 
properties.  Design,  Loading  (Mechanics),  Water  waves. 

The  contents  of  the  reference  Report  (AD-296  311)  were 
summarized.    The  ways  that  this  report  can  be  used  at 
three  different  levels  of  complexity  were  described. 
These  three  ways  are  (a)  to  determine  the  behavior  of  the 
particular  barge  of  the  report  in  the  particular  seaways 
treated  in  the  report,  (b)  to  determine  the  behavior  of  the 
particular  barge  of  the  report  in  seaways  other  than  those 
treated  in  the  report,  and  (c)  to  determine  the  behavior 
of  barges  of  different  design  configurations  in  arbitrary 
seaways.   The  first  way,  (a),  that  this  report  can  be  used 
was  illustrated  by  an  example  In  which  pertinent  data 
were  extracted  from  the  report  and  discussed.   The  other 
two  ways,  (b)  and  (c),  were  described  briefly.   Were  (b) 
and  (c)  developed  further,  their  final  ou^t  would  be 
similar  to  that  of  (a).   (Author) 
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Bolt.  Bcranek  and  Newman.  Inc.,  Cambridge,  Mass. 
ENERGY  DISSIPATION  AT  STRUCTURAL  JOINTS- 
MECHANISMS  AND  MAGNITUDES. 
Rept.  for  Dec  62-Apr  64, 
by  Eric  E.  Ungar.   Aug  64,  172p   BBN-1137 
Contract  AF33  657  10125.  Proj.  1370,  Task  137005 
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Unclassified  report 

Descriptors:  (*Joints.  Vibration),  (*Panels  gtructural). 
Joints),  Damping,  Energy,  Distribution,  Frequency, 
Fastenings,  Beams  (Structural),  Surfaces,  Structural 
properties.  Supports,  Mathematical  analysis. 

A  largely  experimei^l  etuOy  Is  described,  which  indi- 
cates that  dissipation  of  vibratory  energy  at  multl-polnt- 
fastened  (bolted,  riveted,  spot-welded)  joints  connecting 
panels  to  stlffeners  or  to  other  panels,  at  frequencies  con- 
siderably above  the  panel  fundamental.  Is  primarily  due  to 
the  'pumping'  of  air  produced  as  adjacent  surfaces  between 
fasteners  move  away  from  and  toward  each  other.    A  study 
of  the  energy  dissipation  characteristics  <rf  plate-stripe 
whose  ends  are  bolted  to  rigid  supporting  structures  Is  dis- 
cussed.  From  comparison  of  data  obtained  by  direct 
measurement  of  energy  dissipation  with  analysis  for  a  num- 
ber of  possible  mechanisms  it  Is  concluded  that  Interface 
slip  plays  a  minor  role  In  such  bolted  Joints.    Dampliw  here 
appears  to  be  primarily  associated  with  relative  motioM 
normal  to  the  mating  surfaces.  (Author) 
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INCREASE  IN  THE  RATE  OF  CONDENSATION  W  AN 

ELECTRIC  FIELD  IN  PRESENCE  OF  IONS, 

by  A.  K.  Zhebrovskll.    22  Sep  64.  9»| 
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Descriptors:  (*Water  vapors.  Condensation),  (*Condensers 
(Liqulfiers),  Electric  fields),  (♦Refrigeration  systems. 
Condensation),  Freezing,  Additives,  Ions,  Gas  Ionization. 
Electric  discharges.  Vapor  pressure.  Ice,  Crystals,  Nu- 
cleatton.  USSR. 

Described  are  experiments  on  the  condensation  of 
water  vapors  into  solid  state  upon  introduction  of  ions  into 
the  condensator  with  simultaneous  imposition  of  an  electric 
field,   tt  Is  shown,  that  the  rate  of  condensation  depends 
upon  the  pressure  of  the  noncondensing  gas.  intensity  of  tlie 
electric  field  and  amperage  in  the  discliarge. 
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THE  ELECTRICAL  BEHAVIOR  OF  REFRACTORY 

OXIDES  n. 

Interim  technical  rept.  for  1  Feb  63-15  Feb  64, 

by  R.  W.  Vest.  J.  A.  Crawford,  and  W.  C.  Tripp. 

Aug  64,  74p 
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Descriptors:  (•Refractory  materials.  Oxides),  (♦Elec- 
trical properties.  Refractory  materials),  Electrical 
conductance.  Dielectric  properties.  Transport  properties. 
Optical  properties.  Photoconductivity,  Electron  micros- 
copy, Mathematical  analysis,  Instrumentation,  Computers, 
Balances,  Zirconium  compounds. 

The  research  was  directed  toward  achieving  a  more 
fundamental  understanding  of  charge  and  mass  transport 
mechanisms  in  refractory  metal  oxides.   Special  research 
apparatus  and  instrumentation  was  developed  in  order  to 
carry  out  the  experimental  program.    A  computer- 
oriented  study  was  conducted  to  assist  In  the  analysis  of 
dielectric  loss  data.    The  program  was  shown  to  be 
successful  with  a  representative  set  of  experimental 
measurements.   The  defect  structure  of  monocllnic 
zlrconla  was  investigated  by  measuring  the  oxygen  partial 
pressure  dependence  of  the  electrical  conductivity  and 
sample  weight.   Techniques  were  developed  to  calculate 
the  degree  of  non-stoichiometry  and  the  mobility  of  the 
charge  carriers  from  electrical  and  weight  change  data 
Zr02  was  found  to  be  an  amphoteric  semiconductor  at 
1000  C  with  the  transition  from  n-type  to  p-type  conduc- 
tivity owurring  at  10  to  the  minus  16th  power  atmospheres. 
The  predominant  defect  in  the  oxygen  excess  region  was 
shown  to  be  completely  Ionized  zirconium  vacancies. 
The  positive  holes  arising  from  the  zirconium  vacancies 
were  found  to  have  an  extremely  small  mobility.    (Author) 
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National  Carbon  Co.,  Lawrenceburg,  Tenn. 
RESEARCH  AND  DEVELOPMENT  ON  ADVANCED 
GRAPHITE  MATERIALS.    VOLUME  XXXIV.   OXIDATION- 
RESISTANT  COATINGS  FOR  GRAPHITE. 
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Descriptors:  (•Graphite,  Coatings),  (*Refractory 
materials,  Antioxidants),  (•Antioxidants,  Coatings), 
(•Coatings,  Graphite),  Oxidation,  Heat-resistant 
materials.  Thermodynamics,  Titanium  compounds, 
Borides,  Boron  compounds.  SUlcides,  Ceramic  coatings 
Magnesium  compounds.  Oxides,  Dioxides,  Zirconium 
compounds.  Calcium  compounds.  Strontium  compounds. 

The  refractory  materials  that  could  be  used  for  hlrij- 
temperature,  oxldatlon-resiatant  coatings  for  graphite  are 
reviewed.    A  study  of  these  materials  shows  which  are 


thermodynamlcally  stable 'when  applied  dlrsctly  to  graphite 
and  those  wlilch  are  thermodynamlcally  stable  when  an 
intermediate  coating  is  applied  between  an  oxidation- 
resistant  outer  coating  and  the  graphite.   Calculationa  are 
made  showing  that,  with  properly  selected  intermediate 
reaction  barriera,  many  very  refractory  oxides,  such  as 
thoria,  can  be  used  as  coatings  at  temperatures  up  to  their 
melting  points.    The  application  of  T1B2,  B6Si,  MgO.ZrOa, 
CaZr03  and  SrZr03  coatings  by  are-plasma  spraying  is 
described  and  the  results  of  oxidation  studies  to  determine 
the  protection  afforded  graphite  by  these  coatings  are 
presented.    Coating  of  TlC-TlN  and  SlC-Sl  appUed  to 
graphite  by  vapor  deposition  using  the  source-target 
method  are  discussed.   Techniques  of  applying  SIC  coatings 
by  pack-diffusion  methods  are  reported  and  the  oxidation 
protection  afforded  by  the  coatings  is  compared  with  that 
of  the  SiC  produced  by  the  souroe-target  method.  (Author) 
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A  STUDY  OF  THE  PHYSICAL  BASIS  OF  THE  MECHANICAL 

PROPERTIES  OF  CERAMICS. 
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Descriptora:  (•Ceramic  materials.  Crystal  Uttlces), 
(•Crystal  lattices.  Mechanical  properties),  (*Dlelectric8. 
Mechanical  properties).  Beryllium,  Hall  effect.  Strain 
(Mechanics),  Microstructure,  Single  crystals.  Crystal 
structure.  Sodium  compounds.  Chlorides,  Surface  proper- 
ties. Plasticity,  Germanium,  Light,  Damping,  Ductility 
BritUeness,  Absorption. 

The  investigation  of  the  mechanical  properties  of  ceramics 
as  related  to  their  electronic  structure  is  continued.   The 
optical-mechanical  properties  of  germanium  have  been 
studied  and  experimental  results  are  presented  for  internal 
friction  and  bending  tests  conducted  in  the  presence  of  in- 
frared irradiation.   The  cleavage  energy  of  sodium  chloride 
is  given  as  a  function  of  F-center  density  and  testing  environ- 
ment.  The  cleavage  energy  of  sodium  chtoride  colored  by 
mffusion  increases  by  two  at  a  density  of  10  to  the  16th  power 
F-centere/cc,  with  no  apparent  increase  in  the  elastic  modu- 
lus.  Experimental  results  are  given  for  Hall  coefficient 
measurements  on  beryllium,  (Author) 
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WAYS  OF  USING  CARBON  FLUORIDES  AND  CARBON 

CHLOROFLUORIDES  AS  HIGHLY-STABLE  INSTRUMENT 

OILS, 

by  G.  L  Fuks  and  M.  M.  Blekherov.   2  Jan  64,  16p 
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Descriptors:  (*Lubricant8,  Fluorocarbons),  (*011s, 
Fluorocarboos),  (•Fluorocarbons.  Lubricants),  (*Fluoro- 
chlorides.  Lubricants).  Stability.  Carboxylic  acids.  Solu- 
bility, CoUoids.  Lubricant  additives,  Surface-active  sub- 
stances, USSR. 
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Utah  Unlv,,  Salt  Lake  City. 
THE  EFFECTS  OF  SURFACE  CONDITION  AND  CHEMI- 
CAL ENVIRONMENT  ON  THE  DEFORMATION  AND 
FRACTURE  PROCESSES  OF  CERAMIC  MATERIALS. 
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Descriptora:  (*Rutile,  Mechanical  properties),  (*Ceramic 
materials.  Mechanical  propertieeO,  (* Deformation, 
Ceramic  materials),  (•Fracture  Mechanics),  Ceramic 
materials),  (•Germanium.  Fracture  (Mechanics)),  Surface 
properties.  Environmental  test.  Oxygen,  Nitrogen,  Argon, 
Titanium  compounds.  Oxides,  High-temperature  research. 
Impurities,  Crystals,  Stresses,  Mathematical  analysis, 
Crystal  lattice  defects.  Diffusion.  Lithium,  Solubility, 
Nucleation,  Heat  of  activation.  Optical  analysis. 

Results  obtained  in  study  of  high  temperature  deformation 
of  rutile  (T102)  are  briefly  s\munarized.    Refined  sample 
preparation  techniques,  which  have  resulted  in  a  significant 
reikiction  In  scatter  of  fracture  strength  data,  are  described. 
Atmosphere  during  surface  damaging,  for  atmospheres  of 
Oa,  N2  and  A,  have  been  found  to  h»Te  no  detectable  effect 
on  subsequent  fracture  strength.   Influence  of  Impurities  on 
fracture  has  been  further  examined;  results  were  negative 
for  the  impurities  studied.   Measurements  of  dislocation 
velocities  In  Ge  crystals  below  325C  are  reported,  at  re- 
solved shear  stresses  as  high  as  60  kg/sq.  mm.    No  drastic 
departures  from  known  behavior  at  higher  temperatures  and 
lower  stresses  were  observed.   The  diffusion  of  interatttial 
Li  in  rutile  (T102)  was  measured  over  a  temperature  range 
of  80  -  360C.  utilizing  the  optical  absorption  associated  with 
the  Li  impurity  as  a  measure  of  its  concentration.   Diffusion 
was  found  to  be  strongly  anisotropic  with  diffusion  coefficient 
D  perpendicular  to  the  C-axis  smaller  than  D  parallel  by  a  fac- 
tor of  at  least  10  to  the  8th  power  up  to  550C,   Concentra- 
tions and  solubility  of  Li  in  rutile  were  measured  approxi- 
mately using  chemical  analysis.   Lattice  distortion  and  other 
Impurities  strongly  inhibit  LI  diffusion. 


AD-607  040 
OTS  Prices: 


Dlv.    14.  25 
HC  $1,00/MF  $0.50 


General  Electric  Co..  Cincinnati,  Ohio, 

INFLUENCE  OF  STRESS  CORROSION  ON  STRENGTH  OF 

GLASS  FIBERS.  ) 

Bt-monthly  progress  rept.  no.  3, 

by  D.  L,  Hollinger,  W.  G.  Kanetzky,  and  H.  T.  Plant. 

30  Sep  64,  12p 

Contract  Noar4486  OOX 

Unclassified  report    ' 

Descriptors:  (^Glass  textiles,  Cor'rosion),  (•Corrosion, 
Glass  textiles),  ("Stresses,  Corrosion),  Glass,  Filaments, 
Low-temperature  researeh,  StaticB.  Fatigue  (Mechanics), 
Loading  (Mechanics), 

Initial  static  fatigue  tests  at  liquid  nitrogen  temperature 
00  single  filaments  of  E -glass  yielded  incomplete  data  be- 
cause of  frost  build-up  problems.    B  became  necessary  to 
isolate  the  equipment  from  room  hutnidity.   This  has  been 
done  and  low  temperatxire  testing  has  resumed  successfuUy, 
with  delayed  failure  data  accumulating  at  a  satisfactory  rate. 
The  results  so  far  indicate  that  even  with  the  very  high  rates 
of  loading  used  in  these  tests,  the  stress  level  at  which  most 
fibers  will  fail  Immediately  is  lower  at  room  temperature 
and  normal  humidity  than  at  liquid  nitrogen  temperature. 
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Gradually  raising  the  temperature  from  liquid  nitrogen 
temperature  causes  the  failure  of  fibera  which  have  been 
supporting  a  given  load  at  -196C.   The  implication  is  that 
the  processes  involved  in  static  fatigue  are  greatly  slowed 
down,  but  not  completely  eliminated,  by  lower  temperatures 
in  the  range  from  room  temperatiure  to  -196C,   Complete 
static  fatigue  results  at  -196C  are  not  yet  available. 
(Author) 
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Water  adsorption  and  desoiption  Isotherms  at  25C  are 
reported  for  a  coal-base  granular  activated  carbon,  acti- 
vated carbon,  activated  carbon  fibera  made  from  Forttsan 
and  viscose  rayons,  and  highly  activated  coconut  shell 
charcoals.   Isotherm  8h^>es  correlate  well  with  pore 
structures.   Observed  saturation  capacities  for  water  imply 
that  the  density  of  adsorbed  water  is  ^proximately  10%  less 
than  that  of  lltpiid  water.    Further  adsorption  and  desorptlon 
isotherms  of  dimethyl  methylphosphonate,  DMMP,  on  a 
highly  activated  coconut  shell  charcoal  are  reported.   These 
measurements  confirm  a  previously  reported  reduction  in 
DMMP  edacity  upon  grinding  the  granular  sample  to  a  fine 
powder,   Isosteric  heats  of  adsorption  of  DMMP  on  the 
coconut  shell  charcoals  are  seen  to  be  significantiy  lower 
than  on  the  other  cartxms  listed  above  which  were  previously 
studied.   This  is  consistent  with  observed  differences  in  pore 
structure  and  isotherm  steepnesses  among  the  samples. 
Apparatus  has  been  installed  and  calibrated  for  flow  adsorption 
evaluation  of  sorbent  pads.   This  embodies  a  converted  E-2 
canister  tester  In  conjunction  with  a  gas  chromatograph.    A 
gas  chromatographic  method  for  the  determination  of  low 
concentrations  ot  DMMP  In  air  Is  described.   (Author) 
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Crude  rubber  becomes  double  refracting  during  storage. 
Longitudinal  elongation  leads  to  positive  biaxial  double 
refraction.    The  determination  Is  unambiguous  if  it  is 
possible  to  perform  the  observations  in  the  direction  of  the 
stretching.    In  the  case  of  vulcanized  rubber  only  positive 
uniaxial  or  biaxial  double  refraction  can  be  considered. 
The  lameUar  deformation  leads  in  all  cases  to  weak  nega- 
tive biaxial  double  refraction.    (Author) 
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Beryllium  diffused  surfaces  on  Type  310  stainless  steel, 
taconel,  and  Haynes  Stelllte  31  were  evaluated  for  resist- 
ance to  fuel-oil-ash  slags  at  elevated  temperature.   Con- 


siderable Improvement  in  resistance  to  corrosion  caused 
by  vanadium  bearing  slags  was  induced  in  the  stainless 
steel.   However,  a  decreased  resistance  to  sulfatechlortde 
corrosion  was  shown  by  all  surfaces,  while  the  over-all 
resistance  of  the  Haynes  SteUlte  was  slgnlficanUy  reduced 
by  the  berylllumlzing  process.   A  metallographlc  examina- 
tion of  the  coatings  is  presented.  (Author) 
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The  oxidation  characteristics  of  vanadium  contaminated 
surfaces  as  affected  by  various  treatments  are  described. 
It  was  found  that  coatings  of  the  alkaline  earth  oxides 
substantially  rechice  the  corrosion  of  25-20  chromium- 
nickel  steel.   Treatments  are  described  in  sufficient 
detail  to  permit  the  development  of  procedures  for  applying 
the  remedial  substance  to  an  actual  boiler.   (Author) 
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The  mechanical  yield  of  polycrystalline  SrZrOS  at  room 
temperature  appears  to  be  related  to  a  domain  motion  or 
crystal  twinning  similar  to  that  which  takes  place  In  ferro- 
electric BaT103  under  an  electric  stress.   This  theory  was 
supported  by  comparing  experimentally  determined  yield 
to  the  expected  yield  from  crysUllographlc  considerations. 
Small  single  crystals  were  grown  and  photographs  further 
revealed  a  laminar  structure  taken  to  be  similar  to  those 
known  to  exist  In  BaTi03.   This  further  supports  the  theory 
presented.  (Author) 
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A  method  of  preparing  heat  resistant  eoatli^  Is  given 
which  is  characterized  by  the  fact  that  elemento-organlc 
oligomers  are  used  with  functional  groups  {for  example: 
tris-(alpha.  omega-hydroxymethylslloxy)-phenylslloxane). 
A  mixture  consisting  of  an  elemento-organlc  compound  Is 
prepared  containing  a  greater  amount  of  chemically  active 
groups  In  the  form  of  hydroxyl.  alkoxyl  etc..  an  Inorganic 
glass  (boronlead,  phosphate  and  other  glass);  and  hydroxyl 
compounds  of  such  elements,  as  boron,  phosphorus  etc. 
When  heated,  the  functional  groups  of  the  polymers  and  glass 
react  with  each  other  forming  block  and  acclimatized 
polymers  with  melting  points  of  more  than  500C. 
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Tests  were  conducted  to  determine  the  effects  of  high 
rates  of  loading  and  of  typical  adhesivee  on  the  mechanical 
behavior  of  EP-87  rubber,  a  filled  rubber  used  as  Insula- 
tion in  rocket  chambers.    It  was  found  that  the  higher  rate 
of  loading  studied  did  not  affect  the  brttUe-ductUe  transi- 
tion temperature,  but  it  did  make  the  rubber  more  sensitive 
to  a  surface  noteh.    It  was  also  fbund  that  standard  epoxy 
adheslves  applied  to  the  surface  of  this  material: 
(a)  reduce  the  tensile  elongation  from  approximately 
200%  for  the  control  material  to  one  to  two  percent  for 
the  coated  material:  fb)  reduce  the  Charpy  Impact 
strength  from  approximately  nine  ft-lb  for  the  control 
material  to  one  to  two  ft-lb  for  the  costed  material; 
(c)  Increase  the  brittle-ductUe  transition  temperature 
from  approximately  40F  for  the  control  material  to 
approximately  80F  for  the  coated  material.   Shallow 
surface  notehes  or  scratohes  have  a  similar  effect  on  the 
impact  strength  and  transitton  temperature.   A  fiexible 
adhesive,  however,  has  little  or  no  effect  on  the 
mechanical  behavior  of  this  same  material.   (Author) 
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O-Rlng  seals  of  selected  elastomeric  and  compliant 
materials  were  evaluated  for  resistance  to  liquid  rocket 
fuels  In  a  simulated  end-use  test.   The  candidate  elastomers 
were  placed  under  compression  in  closed  cells  and  exposed 
to  the  liquid  and  vapor  of  liquid  rocket  fuels  and  oxidizers 
for  extended  periods  <rf  time.   Rate  of  fuel  loss  through  the 
seal,  and  the  change  in  physical  properties  of  the  seal 
materials  were  determined.   Nitrogen  tetroxlde.  mixed 
hydrazines,  chlorine  trlfluorlde.  90%  hydrogen  peroxide, 
Hyballne  A-5,  and  pentaborane  were  tested  In  direct  contact 
with  the  O-rlng  seals  at  73F.    Metal  clad  and  polyethylene 
encapsulated  elastomeric  O-rlngs  were  also  tested  for 
resistance  to  nitrogen  tetroxlde  at  73F.    The  effect  of  tem- 
perature on  elastomer  endurance  was  determined  by 
exposing  the  O-rtngs  to  nitrogen  tetroxlde.  mixed  hydra- 
zines, and  hydrogen  peroxide  at  160F.    The  effect  of  direct 
immersion  In  liquid  rocket  fuels  on  the  physical  properties 
of  the  seal  materials  was  investigated  by  immersing 
promising  O-rlng  candidates  In  nitrogen  tetroxlde. 
hydrogen  peroxide,  and  mixed  hydrazines.    (Author) 
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This  r^wrt  describes  the  devel<vment  and  fabrication 
techniques  utilized  In  the  scale-i^)  of  grades  ZTE  and  ZTF 
graphite  to  30-lnch  diameter  sizes.   Grades  ZTE  and  ZTF 
graphite  which  are  normally  characterized  by  a  bulk 
density  range  of  1.92  to  1.97  g/cc  and  1.97  to  2.02  g/cc, 
respectively,  are  manufactured  by  hot  working  grade 
RVA  graphite  which  is  characterized  by  a  bulk  density  of 
1.84  g/cc  under  pressures  as  high  as  3500  Ibe./sq.  In.  and 
temperatures  i^  to  3000C.   The  physical  properties  of  a 
30-lnch  diameter  ZTE  graphite  blUet  are  tabulated  along 
with  the  properties  of  RVA  graphite.   (Author) 
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Selected  materials  were  exposed  to  potassium  v^x>r  at 
850C.   Materials  were  selected  from  this  group  for  a 
transformer  test  device.    Preliminary  transformers  were 
fabricated  for  electrical  testing  in  potassium  vapor. 
Several  types  of  ceramic-to-metal  seals  were  obtained  or 
fabricated  for  use  as  electrical  terminal  seals  in  potassium 
exposure  capsules.   (Author) 
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I      Descriptors:  (•Elastomers,  Low-temperature  research), 
'     (•Synthesis  (Chemistry),  Elastomers),  Glycols,  Mechan- 
ical properties.  Oils,  Isocyanate  plastics.  Organic 
compounds,  Tensile  properties.  Elasticity,  Stresses, 
Polymerization,  Molecular  weight. 

Cast  urethane-urea  elastomers  were  prepared  from 
blends  of  high  molecular  weight  polyethers  and  poly- 
tetramethylene  ether  glycols  which  meet  the  mechanical 
strength,  compression  set  at  lOOC  and  low  temperature 
flexibility  at  -55C  (-67F)  requirements  of  the  contract. 
This  leaves  only  the  ASTM  No.  3  oil  resistance  require- 
ment to  be  satisfied.   Work  has  continued  on  evaluation 
of  various  diisoycanates,  diamines,  and  low  molecular 
weight  chain  extenders  in  the  elastomer  formulations. 
Also,  a  4700  molecular  weight  polyether  dlol  was  evaluated. 
(Author) 
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General  Electric  Co.,  Schenectady,  N.  Y. 

DEFORMATION  MECHANISMS  OF  REFRACTORY  AND 

OTHER  MATERIALS. 

Final  rept., 

by  W,  G.  Johnston  and  J.  S.  Nadeau.    Aug  64,  58p 

Contract  AF33  616  7942,  Proj.  7021,  Task  702105 

ARL  64  135 

Unclassified  report 

Descriptors:  (•Refractory  materials,  Deformation), 
(•Deformation,  Materials),  Aluminum  compounds. 
Oxides,  Single  crystals.  Magnesium  compounds.  Halldes, 
Alkali  metal  compounds,  Siear  stresses,  Impurities, 
Crystal  lattice  defects,  Hardness,  Stresses,  Optical 
analysis,  Sodium  compounds.  Chlorides,  Lithium  compounds. 
Fluorides,  Temperature. 

This  report  covers  an  experimental  study  of  the  dy- 
namical flow  properties  of  A1203  single  crystals  at 
elevated  temperatures,  and  several  aspects  of  deformation 
behavior  of  other  nonmetalllc  crystals,  principally  MgO 
and  alkali  halldes.   The  work  Includes  an  investigation 
of  the  flow  stress  of  pure  and  doped  alkali  halldes,  in  the 
temperature  range  of  20.5  to  300K.   Most  of  the  work  with 
doped  crystals  has  been  in  crystals  of  NaCl  and  LIF  con- 
taining divalent  impurities  present  and  Impurity- vacancy 
pairs.    The  flow  stress  at  low  temperature  (20. 5K)  is 
compared  with  Fleischer's  theory  of  hardening  by  defects 
that  produce  tetragonal  distortions.    The  effect  of  heat 
treatment  on  doped  crystals  is  described,  as  well  as  the 
effect  of  OH(-)  or  F(-)  ions  In  NaCl  doped  with  devalent 
matal  Impurities.    An  experiment  is  described  in  which 
an  attempt  was  made  to  align,  by  means  of  optical  tech- 
niques, the  defects  produced  by  irradiation  In  alkali  halldes. 
Further  experiments  on  strain  rate  sensitivity  are  de- 
scribed for  pure,  doped  and  radiation-hardened  crystals. 
A  comparison  is  made  between  indentation  hardness 
measurements  and  flow  stress  measurements  in  alkali 
halide  crystals,  and  the  pronounced  differences  in  the  two 
types  of  measurements  are  discussed.    (Author) 
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Union  Carbide  Plastics  Co.,  Bound  Brook.  N.  J. 

RESEARCH  ON  IMPROVED  EPOXY  RESINS. 

Quarterly  progress  rept.  no.  6  (Summary  rept..  Phase 

I  and  n), 

by  J.  R.  Harvey,  W.  P.  Mulvaney,  R.  F.  Sellers  and 

S.  G.  Smith,  Jr.    1  Oct  64,  6^ 

Contract  Nonr4172  OOX 

Unclassified  report 

See  also  AD-603  748. 

Descriptors:  (•Filament  wound  construction.  Binders), 
(•Epoxy  plastics.  Physical  properties),  Cyclopentanes, 
Cyclopentenes,  Phenols,  Ethers,  Molecular  structure. 
Compressive  properties.  Tensile  properties.  Fracture 
(Mechanics).  Shear  stresses.  Hardening,  Laminated 
plastics.  Pressure  vessels. 

The  purpose  of  the  program  is  to  define  the  correlation 
of  novel  polyepoxlde  molecular  configurations  with  the 
physical  properties  of  cured  resins  as  the  initial  step  in 
providing  significant  improvements  In  filament  reinforced 
plastics  for  deep  submei^nce  structures.   A  discussion  of 
the  progress  is  presented  relating  the  physical  properties 
of  cured  specimens  to  the  fourteen  different  types  of 
molecular  configurations  investigated  since  the  start  of  the 
program.   The  perfbrmance  of  each  general  configuration 
is  discussed  separately  within  the  report  and  the  known 
effects  of  resin  quality,  modifications,  specimen  pr^ars- 
tion,  and  resin/hardener  stolchlometi7  are  included. 
(Author) 
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LONG  WAVELENGTH  INFRARED  FIBER  OPTKS. 
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Unclassified  report 
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Descriptors:  (•Fiber  optics,  IhfraMd  radlatioa), 
(•Ihfrared  optical  materials.  Fiber  optics),  casM, 
Germanium,  Selenium,  Arsenic.  AnUmooy.  Tellurium, 
Silicon,  Light  transmission.  Reviews,  Glass  textUea, 
Fibers,  Drawing  (Machine  processlttg). 

The  results  of  a  literature  survey  for  glasses  with  longer 
wavelength  infrared  transmission  than  arsenic-sulphur 
passes  are  described  in  detail.   The  conclusions  of  this 
survey  are  discussed  and  samites  were  obtained  of  some 
of  the  selected  {passes.   The  equipment  necessary  for  this 
program  is  described  and  progress  on  Its  fabrication  re- 
ported. Preliminary  atteinpts  to  draw  fibers  with  the 
available  samples  using  existing  fiber  drawing  equipment 
indicated  that  closer  environmental  control  Is  necessary 
to  produce  seed-free  fibers.   This  was  anticipated,  and  new 
equipment  is  now  being  built.  (Author) 
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by  J.  R.  Griffith  and  G.  E.  Rohl.   16  Oct  64.  l«p 

ProJ.  YF016  05  01  001 

NRL6139 

Unclassified  rqwrt 

Descr^litors:  (*Pla8tlo  coatings.  Fuel  tanks),  (•Storage 
tanks.  Plastic  coatings),  (•Isocyanate  plastics,  Plastic 
coatings).  Steel,  Degradation,  Carbon  dioxide.  Films. 

Polyurethanes  are  among  the  few  types  of  organic 
materials  which  are  suitable  for  use  in  coating  fbrm 
as  linings  for  large,  steel  fuel-storage  tanks.  Such 
linings  have  been  in  service  in  shore  tanim  ©f  the 
Navy  for  five  years,  and  have  given  satisfactory  per- 
formance.  However,  in  the  bottom  areas,  wiiere  the 
linings  are  e;q)08ed  to  water,  blistering  has  occurred 
The  hUsters  are  tough,  liquid-filled  heml^heres.  \rtiich 
generaUy  develop  within  the  layers  of  the  coating.   Upon 
the  basis  of  numerous  Immersion  e^qwriments.  it  U 
suggested  that  there  are  sites  within  polyurethane 
coatings  which  are  particularly  subject  to  blister 
Initiation.   Evidence  has  been  coUected  to  indicate  that 
these  sites  may  be  minute,  carbon  dioxide  bubbles 
formed  by  side  reactions  of  the  coating  components. 
Several  means  of  reducing  the  numbers  and  sizes  of 
blisters  have  been  found,  and  work  is  in  progress  to 
prevent  the  blister  formation  conq)letely.   (Author) 
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LEAST  SQUARES  ESTIMATION  IN  FINITE  PROCESSES, 

bf  Albert  Madansky.    5  May  58,  14p   P-1358 

Unclassified  report 

Oeacr^)tor8:  (^Statistical  processes.  Least  squares 
method),  (Least  squares  method.  Statistical  processes). 
Probability,  Sampling.  Matrix  algebra,  SUtistical  tests. 
Theorems, 

A  consistent  estimate  of  the  transitional  probability 
matrix  of  a  finite  Markov  process  is  given  in  the  case  when 
at  each  point  In  time  only  the  proportions  of  the  sample  in 
each  state  are  known.   It  is  shown  that  this  estimate  is 
asymtotically  more  efficient,  in  a  sense  defined  in  the 
paper,  than  previously  considered  estimates  for  this  matrix. 
(Author) 
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ON  THE  SHORTEST  ROUTE  THROUGH  A  NETWORK, 
by  George  B.  Dantzlg.    12  Apr  58,  rev.  29  Apr  59, 
8p   P-1345 

*  Unclassified  report 

Descriptors:  (*Linear  programming,  Numerical 
methods  and  procedures).  Optimization.  Operations 
research. 

The  chief  feature  of  the  method  is  that  it  fans  out  from 
the  origin  working  out  the  shortest  path  to  one  new  node 
from  the  origin  and  never  having  to  backtrack.   No  more 
than  n(n-l)/2  comparisons  are  needed  to  find  the  shortest 
route  from  a  given  origin  to  all  other  nodes  and  possibly 
less  between  two  fixed  nodes.    Except  for  details  and  bias 
of  various  authors  towards  a  particular  brand  of  proof, 
this  problem  has  been  solved  the  same  way  by  many 
authors.   This  paper  refines  these  proposals  to  give  what 
is  believed  to  be  the  shortest  procedure  for  finding  the 
shortest  route  when  it  is  little  effort  to  arrange  distances 
in  increasing  order  by  nodes  or  to  skip  consideration  of 
arcs  into  nodes  whose  shortest  route  to  the  origin  has 
been  determined  earlier  in  the  computation.  In  practice 
the  number  of  comparisons  is  much  less  than  indicated 
bounds  because  all  arcs  leading  to  nodes  previously 
evaluated  are  deleted  from  furtiier  consideration.   A 
further  efficiency  can  be  achieved  in  the  event  of  ties  by 
including  least  distances  from  origin  to  many  nodes 
simultaneously  during  the  fanning  out  process.    However, 
these  are  shown  as  separate  steps  to  illustrate  the 
underlying  principle.  (Authoi) 
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SOME  FINITE  POPULATION  UNBIASED  RATIO  AND 

REGRESSION  ESTIMATORS, 

by  M.  R.  Mickey.    25  Apr  58.  40p   P-1348 

Unclassified  report 

Prepared  In  cooperation  wltt  Iowa  State  Coll. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 


Descriptors:   ('Population  (Mathematics).  Sampling, 
(*Monte  Carlo  methods,  Statistical  analysis).  Probability, 
Analysis  of  variance.  Stochastic  processes,  Population. 
Nimierlcal  analysis.  Permutations,  Mathematical 
prediction. 

A  class  of  ratio  and  regression  type  estimators  is  given 
such  that  the  estimators  are  unbiased  for  random  sampling, 
without  replacement,  from  a  finite  population.   Non- 
negative,  unbiased  estimators  of  estimator  variance  urn 
provided  for  a  subclass.    Similar  results  are  given  for 
the  case  of  generalized  procedures  of  sampling  without 
replacement.    Efficiency  is  compared  with  comparable 
estimation  sample  selection  methods  for  this  case. 
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Rand  Corp.,  Santa  Monica,  Calif. 

ON  THE  MAXIMUM  LIKELIHOOD  ESTIMATE  OF  THE 

CORRELATION  COEFFICIENT, 

by  Albert  Madansky.    30  Apr  58,  8p   P-1355 

Unclassified  report 

Descriptors:  («Statlsttcal  functions.  Analysis  of 
variance),  ('Analysis  of  variance.  Statistical  functions). 
Statistical  analysis.  Numerical  methods  and  procedures. 

The  maximum  likelihood  estimate  of  the  correlation 
coefficient  Is  obtained  for  the  blvarlate  normal  distribution 
when  the  variances  are  known.  (Author) 
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ON  'HEURISTIC  PROBLEM  SOLVING'  BY  SIMON  AND 

NEWELL, 

by  Richard  Bellman.    29  Apr  58.  4p   P-1356 

Unclassified  report 

Commentary  on  article  'Huerlstlc  Problem  Solving' 
pub.  in  JORSA.  1958,  v.  6,  p.  1-10. 

Descriptors:  ('Numerical  methods  and  procedures. 
Reviews),  Mathematics,  Theory.  ^ 

A  polemic  on  an  article  by  Simon  and  New4ll,  Heuristic 
Problem  Solving.  In  which  four  predictions  are  made 
concerning  the  usage  of  computers  within  ten  years. 
predictions  concerning  the  discovery  of  important 
mathematical  theorems,  the  writing  of  worthwhile  music, 
the  future  dependence  of  the  major  part  of  the  field  of 
psychology  upon  computers,  and  the  dethroning  of  the 
current  world  chess  champion  by  a  computer. 
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FOR  HERMITIAN  MATRICES, 
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Repnxkiction  has  been  made  from  best  available  copy. 

Descriptors:  ('Integrals,  Theorems),  ('Inequalittoa, 
Matrix  algebra),  ('Matrix  algebra.  Inequalities), 
Algebra,  Integration.  Conformal  mapping.  Complex 
numbers.  Real  numbers. 
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In  this  paper,  the  auOior  estabUdiea  In  analogae  of  an 
Integral  representation  for  positive  definite  hermitian 
matrices.   This  result  is  tlten  used  to  derive  a  number  of 
known  InequaUtlM  and  to  obUOn  various  geoeralizatlons. 
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RAND  Cotp..  SanU  Monica,  Calif. 

ON  THE  APPUCATION  OF  DYNAMIC  PROGRAMMING 

TO  A  CLASS  OF  IMPUCIT  VARIATIONAL  PROBLEMS, 

by  Richard  Bellman  and  John  M.  Rlchsrdsoo. 

14  May  58,  16p   P-1374 

Unclassified  report 
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i 
Descriptors:  ('Dynamic  programmklig,  Calouhis  of 
variations),  ('Control  systems.  Dynamic  programming). 
Vector  analysis.  Functions,  Equations,  Difference 
equations.  Probability,  SUtistical  distributions.  Linear 
systems. 
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CONSENSUS  OF  SUBJECTIVE  PROBABILmES:    THE 

PARI-MUTUEL  METHOD, 

by  Edmund  Eisenberg  and  David  Qali, 

22  May  58,  lOp   P-1379 

Unclassified  report 

Legibility  of  this  docummt  is  in  pan  unsatisfactory. 
Reproduction  has  been  made  from  beat  available  copy. 

Descriptors:  CGame  theory,  Probaibillty),  ('Probability, 
Game  theory).  Calculus  of  variatloits.  Theorems. 

Under  the  pari-mutuel  system  of  betttig  on  horse  races 
the  final  track's  odds  are  in  some  sense  a  consensus  of 
the  'subjective  odds'  of  the  individual  bettors  weighted  by 
the  amounU  of  their  bete.   The  properties  which  this 
consensus  must  possess  and  prove  that  there  always 
exisU  a  unique  set  of  odds  having  the  required  properties 
are  formulated.  (Author) 
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RE-INTERPRETATION  OF  THE  SOLUTION  CONCEPT 
FOR  'NOW-COOPERATIVE'  GAMES, 
by  T.  C.  Schelllng.   2  Jun  58,  18p  P-i]^5 

j     Unclassified  report 
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Descriptors:  (*Gaine  tfaeoiy,  Mstrlif  algebra). 
Mathematics. 
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FOR  THE  ABANDONMENT  OF  SYMMETRY  IN  THE 

THEORY  OF  COOPERATIVE  GAMES, 

by  T.  C.  schelllng.    29  May  58.  30p   P'1386 

Unclassified  report 
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Le^bUlty  of  this  document  is  In  part  unsatisfactory. 
Repnxkictton  has  been  made  from  best  available  copy. 

Descriptors:  CGame  theory.  Mathematical  logic), 
('Mathematical  logic.  Game  theory).  Operations 
research.  Theory. 

The  first  part  of  this  pwper  argues  that  the  pure,  'move- 
less' bargaining  game  analyzed  by  Nash,  Harsanyi,  Luce 
and  Raiffa.  and  others,  may  not  exist  or.  If  It  does,  is  of 
a  different  character  from  what  has  been  generally 
supposed:  the  point  of  departure  for  this  argument  is  the 
operational  meaning  of  agreement,  a  concept  that  is  al- 
most invariably  left  undefined.   The  second  part  of  the 
paper  argues  that  symmetry  in  the  solution  of  bargaining 
games  cannot  be  supported  on  the  notion  'rational  expec- 
Uttons':  the  point  of  departure  for  this  argument  U  the 
operational  identlficatton  of  irrattonal  ejmecUtions. 
(Author) 
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INVARIANT  IMBEDDING  AND  GENERAUZED  TRANSPORT 
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Descriptors:  ('Equations,  Stochastic  processes),  (*Neutron 
transport  theory,  Invariance),  SUtistical  processes,  Pioba- 
blUty,  Geometry,  Functions,  Transport  properties, 
Neutrons. 

The  aim  of  the  present  piqper  was  to  extend  previous  re- 
sulto  and  techniques  so  as  to  include  an  extensive  category 
of  transport  processes  involving  both  deterministic  and 
stochastic  interaction,  general  geometries,  and  the  determina- 
tion of  characteristic  functions  and  probabilities  as  well  as 
fluxes,  which  is  to  say,  expected  values.   Utilizing  the 
principle  of  invariant  imbedding,  a  basic  stochastic  functional 
equatton  was  derived.    From  this  equation  ^propriately 
specialized,  can  be  obtained  all  the  relations  pertaining  to 
fluxes  contained  In  previous  papers,  and  in  addition  corre- 
sponding relattons  for  characteristic  functions. 
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THE  SOLUTIONS  OF  A  SYMMETRIC  MARKET  GAME, 

by  L.  S.  Sh^ley.   5  Jun  58.  32p   P-1392 
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Descriptors:  (*Game  Oieory,  Economics),  ('Economics. 
Game  theory).  Functions,  Set  theory,  Matttematlcal 
analysis. 

Soluttons  are  obtained  to  a  symmetrical  market  game  in 
which  the  value  of  a  coalition  is  assumed  to  be  proportional 
to  the  number  of  buyers  or  sellers  participating,  n^ilchever 
is  smaller. 
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INCREASING  THE  CAPACITY  OF  A  NETWORK:    THE 

PARAMETRIC  BUDGET  PROBLEM, 

by  D.  R.  Fulkerson.    12  Jun  58.  26p   P-1401 

Unclassified  report 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
Repro<bictlon  has  been  made  from  best  available  copy. 

Descriptors:  (♦Linear  progranmilng.  Budgets),  (*Budgets 
Linear  programming).  Optimization.  Calculus  of  variations 
Mathematical  programming.  Operations  research. 

The  problem  considered  In  this  paper  Is  that  of  allocating 
a  budget  of  resources  among  the  links  of  a  network  for  the 
purpose  of  increasing  its  flow  capacity  relative  to  given 
sources  and  sinks.   On  the  assumption  that  the  cost  of  In- 
creasing each  link  capacity  is  linear,  a  labeling  algorithm 
Is  described  that  permits  rapid  calculation  of  optimal  alloca- 
tions for  all  bu(%ets. 
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ON  THE  RANK  OF  A  CERTAIN  SET  OF  EQUATIONS, 

by  David  Gale.    13  Jun  58.  lOp   P-1404 
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Reproduction  has  been  made  from  best  available  copy. 

Oescrtptors:  (^Equations,  Combinatorial  analysis), 
(♦Mapping  (Transformations),  Integral  equations).  Game  . 
theory.  Matrix  algebra.  Functions,  Algebra. 

There  is  a  certain  well-known  set  of  6n2  linear  equations 
In  n4  unknowns  whose  nonnegatlve  integral  solutions  are  in 
one-to-one  correspondence  with  pairs  of  orthogonal  n-th 
order  Latin  squares.   It  is  shown  that  the  rank  of  this  system 
is  &i2  -  8n  -t-  3.  (Author) 
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Descriptors:  (^Functions,  Stochastic  processes). 
(♦Statistical  distributions,  Convex  sets).  Statistical  func- 
tions, InequaliUes,  Distribution  theory.  Statistical  analysis. 
Mathematical  prediction. 

Upper  and  lower  bounds  on  the  expectation  of  a 
convex  function  of  a  vector  valued  random  variable  are  de- 
rived by  examining  the  boundary  of  an  appropriate  multi- 
variate moment  space. 
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SEMI-GROUPS  OF  CLASS  (C  SUB  O)  IN  L  SUB  P 

DETERMINED  BY  PARABOUC  DIFFERENTIAL 

EQUATIONS, 

by  Thomas  W.  Mullikln.   9  Jul  58,  rev.  9  Jan  59. 

28p   P-1422 

Unclassified  report 

Prepared  in  cooperation  with  Harvard  Univ.,  Cambridge, 
Mass.  under  Contract  N5ori07634. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Groups  (Mathematics),  Boundary  value 
problems),  (♦Partial  differential  equations.  Boundary 
value  problems).  Functions,  Real  numbers.  Complex 
numbers,  Matrix  algebra.  Functional  analysis.  Differ- 
ential equations. 

An  appllA^n  is  made  of  the  semi-group  theory  of 
E.  Hille  and'^.  S.  Phillips  to  mixed  initial-boundary  value 
problems  for  non-singular  parabolic  differential  equations 
in  two  variables. 
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Unclassified  report 
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Descriptors:  (♦Decision  Oieory,  Equations),  (♦Dynamic 
programming.  Decision  theory),  Stochastic  processes. 
Functions,  Combinatorial  analysis,  Control  systems. 
Feedback,  Statistical  analysis.  Optimization. 

It  is  shown  how  the  functional  equation  technique  of 
dynamic  programming  can  be  used  to  determine  the 
(q>tlmal,  second  best,  third  best,  etc.,  policies  for  various 
deterministic  and  stochastic  multistage  decision  processes. 
This  is  of  importance  in  various  problems  in  combinatorial 
analysis,  network  and  switching  theory,  feedback  control, 
and  sensitivity  analysis.    A  routing  problem  is  discussed 
in  some  detail.  (Author) 


AD-606  940 
OTS  Prices: 


Dlv.    15 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

BOUNDS  OF  THE  EXPECTATION  OF  A  CONVEX  FUNC- 
TION OF  A  MULTIVARIATE  RANDOM  VARIABLE, 
by  Albert  Madansky.   30  Jul  58,  14p   P-1418 

Unclassified  report 
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ON  A  UOUVILLE  TRANSFORMATION  FOR  u  SUB  xx  + 

u  SUB  yy  *  a(2)  (x,y)u  =  0, 

by  Richard  Bellman.   22  Jul  58,  lOp   P-1440 

Unclassified  report 

Descriptors:  (♦Transformations  (Mathematics),  Partial 
differential  equations),  (♦Partial  differential  equations, 
Transformations  (Mathematics)),  Stability,  Functions, 
Differential  equations.  Numeric  id  analysis. 
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A  TABLE  FOR  OBTAINING  TRIAL  VALUES  FOR  ESTI- 
MATING RELATIONSHIPS  IN  WHICH  THE  DEPENDENT 
VARIABLE  IS  LIMITED, 
by  Richard  N.  Rosett.    24  Jul  58,  4p   P-1444 

Unclassified  report 

Descriptors:  (♦Tables,  Factor  analysis),  (♦Factor  analy- 
sis, Tables),  Statistical  functions.  Statistical  analysis. 
Equations,  Sampling,  Numerical  analysis.  Economics. 

In  estimating  relationships  such  as  that  described  by 
J.  Tobin  in  Econometrica  (January  1958)  it  is  necessary  to 
approximate  linearly  the  function.   This  table  is  based  oo 
the  assumption  that  within  the  relevant  (for  a  particular 
problem)  range  of  this  function,  the  number  of  times  the 
function  will  be  a^jproximated  is  normally  distributed  around 
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a  known  mean.   The  table  is  used  as  "follows:   Q  is  the  ratio 
of  Limit  observaUons  in  the  sample  to  all  observations  in  the 
uample.   The  line  Y  «  A+Bx  is  then  used  to  s^proximate 
for  any  x,  wHere  A  and  B  are  read  from  the  table.   These 
are  the  A  and  B  mentioned  by  Tobin  in  his  section  on  ob- 
taining trial  values.  (Author) 
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A  HYBRID-DUAL  INTEGER  PROGRAMMING  ALGORITHM, 
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The  hybrid-dual  algorithm  is  divided  into  two  stages.   In 
the  first  stage  a  linear  program  is  solved  to  yield  an  optimal 
solution  in  fractional-valued  variables.    The  final  tableau 
given  by  the  dual  linear  programming  method  is  then  trans- 
formed and  expanded  into  a  new  tableau  of  a  readily  specifiable 
canonical  form.   In  the  second  stage  of  the  algorithm  a  vari- 
ant of  the  bound  escalation  method  is  applied  to  the  new 
tableau — and  to  the  tableaus  successively  derived  thereafter — 
until  one  or  more  of  a  distinguished  set  of  columns  (and  a 
corresponding  set  of  rows)  attains  a  predetermined  configura-^ 
tion.   At  this  point  the  indicated  rows  and  columns  are  dis- 
carded, never  to  be  recovered,  and  the  method  continues 
recursively  with  the  bound  escalation  algorithm  until  the 
problem  is  solved. 
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IMPROVINQ  THE  RELIABILITY  OF  ESTIMATES 
OBTAINED  FROM  A  CONSENSUS  OF  EXPERTS, 
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1 1  Uoolasslfied  report 

Descriptors:  (*DecislOD-maklng.  Reliability), 
(♦Operations  research,  Decision-makliig),  Statistical 
analysia.  Public  opinion.  Feedback,   i 

The  outcome  of  an  experiment  In  the  use  of  expert 
opinions  is  reported.   The  experiment  involved  both  the 
so-called  Delphi  technique,  which  seeks  to  induce  opinion 
convergence  through  a  sequence  of  questionnaires 
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interspersed  with  controlled  opinion  feedback,  and  the 
computation  of  a  consensus  based  on  self- appraised 
competence  ratings. 
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ON  THE  COMPUTATIONAL  SOLUTION  OF  A  CLASS  OF 

FUNCTIONAL  DIFFERENTIAL  EQUATIONS. 

by  Richard  Bellman  and  K.  L.  Cooke.   Oct  64,  16p 
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Unclassified  report 
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Descriptors:  (♦Differential  equations,  Numerical  methods 
and  procedures),  Equations,  Difference  equations.  Itera- 
tive methods.  Functions,  Numerical  analysis. 

Functional  differential  equations  of  the  form  (1)  u'(t)  = 
g(t,u(t),  u(h(t))),  and.  more  generally,  of  the  form  (2)  u'(l)  ■ 
g(t,u(t),  u(h(u,t))),  arise  In  the  construction  of  realistic 
models  In  a  number  of  fields,  ranging  from  electromagnetic 
theory  and  control  theory  to  respiratory  theory  and  neuro- 
physiology.  The  analytic  aspects  are  quite  complex,  and 
numerical  solution  Is  anything  but  routine,  even  with  the 
aid  of  a  digital  computer.   In  this  paper,  a  method  for  the 
computational  treatment  of  differential-difference  equations 
was  extended  to  cover  equations  of  the  form  given  In  (1). 
Equations  of  the  type  appearing  In  (2)  can  then  be  treated  by 
means  of  successive  approximations.  (Author) 
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AN  EQUIVALENT  LINEAR  PROGRAMMING  PROBLEM, 

by  George  B.  Dantzlg  and  Selmer  M.  Johnson. 

1  Aug  58.  8p   P-1448 

Unclassified  report 

Descriptors:  (♦Linear  programming,  Theorems). 
Mathematical  logic.  Mathematical  programming.  Matrix 
algebra.  Optimization.  Combinatorial  analysis. 

An  equivalent  formulation  for  a  standard  linear  pro- 
gramming problem  was  developed.    For  the  case  where  the 
number  (rf  variables  Is  twice  the  number  of  equations  m, 
the  equivalent  problem  has  the  same  size  but  has  the  In- 
verses of  the  first  and  second  m  columns  of  the  matrix  of 
coefficients.    (Author) 
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SOLVING  TWO-MOVE  GAMES  WITH  PERFECT 

INFORMATION, 

by  George  B.  Dantzig.   llAug  58,  7p   P-14S9 

Unclassified  report 

Descriptors:  (♦Game  tbeory.  Linear  programming). 
(♦Linear  programming.  Game  theory).  Functions, 
Optimization,  Matrix  algebra.  Operations  research. 

A  two-move  game  with  perfect  information  was  consid- 
ered, such  as  a  move  and  counter-move  situation  between 
two  firms  or  economies.   This  led  to  the  problem  of  find- 
ing a  global  minimum  of  a  concave  function  over  a  convex 
domain  and  ttie  distressing  possibility  of  local  minima  at 
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eveiy  extreme  point.   It  was  shown  however  that  the 
global  mlnhntim  could  be  obtained  by  solving  a  linear 
programming  system  with  side  conditions  that  at  least  one 
of  certain  pairs  of  variables  vanish.    The  latter  problem 
can  be  shown  to  be  equivalent  to  solving  a  linear  program- 
ming problem  with  some  Integer  valued  variables.   (Author) 
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ASYMPTOTIC  BEHAVIOR  OF  SOLUTIONS  OF  DIFFER- 
ENTIAL-DIFFERENCE EQUATIONS, 
by  Richard  Bellman  and  Kenneth  L.  Coerce. 
28  Aug  58,  126p    P-1470 

Unclassified  report 

Descriptors:  (*Dlfference  equations.  Differential 
equatioos),  (*Series,  Difference  equations),  Transforma- 
tions (Mathematics),  Integral  equations.  Numerical 
analysis. 

In  this  paper,  the  problem  was  considered  of  determining 
the  asymptotic  behavior  of  solutions  of  linear  differential- 
difference  equations  whose  coefficients  possess  asymptotic 
series.   Although  the  problem  Is  considerably  more  com- 
plicated than  the  corresponding  problem  for  ordinary 
differential  equations,  by  means  of  a  sequence  of  trans- 
formations the  problem  was  reduced  to  a  form  where  the 
standard  techniques  of  ordinary  differential  equation  theory 
could  be  employed.   The  differential-difference  equation 
was  transformed  Into  an  integral  equation  which  was  trans- 
formed into  an  Integro-dlfferential  equation.    At  this  point 
the  LlouvlUe  transformation  plays  a  vital  role.    Although 
the  guiding  Ideas  were  simple,  the  analysis  became  form- 
idable.   For  this  reason,  only  some  of  the  more  inunediate 
aspects  of  the  problem  were  ooosldered. 
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Deacr^>tors:  (*Linear  programming.  Numerical 
methods  and  procedures),  (*Numerlcal  methods  and 
procedures.  Linear  programming).  Matrix  algebra. 
Operations  research. 


In  VblB  paper  an  algorithm  is  presented  which  solves 
..le  linear  programming  problem.   This  algorithm  combines 
the  usual  phase  one  (getting  feasibility)  and  phase  two 
(getting  optlmallty)  of  the  Simplex  or  Dual  methods  Into  a 
single  phase.    The  algorithm  begins  with  either  a  single 
activity  (column)  or  a  constraint  (equation)  and  proceeds 
to  add  either  activities  or  constraints  one  at  a  time, 
solving  the  subproblems  which  arise  for  their  optimal 
solutions.   The  final  solution  is  attained  after  adding  the 
last  activity  or  constraint.   The  algorithm  promises  to  be 
an  efficient  one  and  has  several  advantages  which  arise 
from  the  information  supplied  about  subproblems.  (Author) 
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THEORY, 
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Mathematics,  Metamathematlcs. 
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Descriptors:  (*Llnear  programming,  Numerical  methods 
and  procedures),  Mathematical  programming,  Combina- 
torial analysis.  Real  variables.  Functions,  Mathematical 
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Recent  proposals  by  Gomory  and  others  for  solving  linear 
programs  Involving  Integer- valued  variables  appear  suf- 
ficiently promising  that  it  is  worthwhile  to  systematically 
review  and  classify  problems  that  can  be  reduced  to  this 
class  and  thereby  solved.   Historically,  non-linear,  non- 
convex  and  combinatorial  problems  are  areas  where 
classical  mathematics  almost  always  falls.   It  is  therefore 
significant  that  the  reduction  can  be  made  for  problems 
Involving  multiple  dichotomies  and  k-fold  alternatives  which 
Include  problems  with  discrete  variables,  non-linear 
separable  minimizing  functions,  conditional  constraints, 
global  minimum  of  general  concave  functions  and  com- 
binatorial problems  such  as  the  fixed  charge  problem, 
traveling  salesman  problem,  orthogcmal  latin  square 
problems,  and  m^  coloring  problems.   (Autiior) 
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Trajectories),  Functions,  Motion,  Ranges  (Distance), 
Position  finding.  Height  finding.  Velocity. 

The  current  Interest  In  rockets  and  space  travel  has 
aroused  a  corresponding  Interest  In  the  determination  of 
maximum  range,  minimum  time,  and  so  on,  for  various 
types  of  trajectories.   A  variety  of  questions  of  this  type 
have  been  treated  by  means  of  the  theory  of  dynamic 
programming.   Here  It  is  shown  how  to  use  functional 
equations  to  determine  the  range,  the  maximum  elevation, 
and  similar  quantities,  aS  functions  of  Initial  position 
and  velocities.    (Author) 
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The  paper  concerns  the  devising  of  a  sequential  scheme 
which  minimizes  the  expected  number  of  tests  required  to 
classify  all  of  the  N  unlU  as  good  ot  bad. 


AD-607  064  Div.    16,  32 

OTS  Prices:  HC  $3.00/MF  $0.76 

Stanford  Univ.,  Calif. 

THE  EVALUATION  OF  RISKY  INTBiRELATED 

INVESTMENTS. 

Technical  rept.  no.  73, 

by  Frederick  S.  Hlllier.   24  Jul  64,  ^.^ 

Contract  Nonr225  53.  Pro].  NR042  002 

1 1  Unclassified  report 


:,  Wp 


Descriptors:  (*Mathematical  piogtimmlng. 
Optimization),  ('Game  theory,  Ecotvmlcs),  Numerical 
analysis.  ProbabUlty.  Money.  Llnejar  programming. 
Mathematical  models. 

A  study  was  made  of  the  problem  of  evaluating  a  set 
of  risky  interrelated  Investments.   Choosing  present 
value  and  expected  utUlty  of  present  value  as  criteria, 
exact  and  approximate  procedures  were  developed  for 
selecting  the  optimal  combination  of  Investments  under 
various  sets  of  assumptions.   Necessary  conditions  for 
optlmallty  were  derived  and  a  model  for  describing  a 
proposed  set  of  investments  was  developed.   This  model 
would  be  used  for  determining  the  mean,  variance,  and 
possibly  the  functional  form  of  the  prebabillty  dlstrlbuUon 
of  present  value.   The  question  of  when  this  distribution 
would  be  normal  or  approximately  normal  was  extensively 
explored.   Several  models  were  developed  for  finding 
expected  utility.   Given  these  results,  the  problem  can 
be  solved  by  selecting  the  combination  of  investments 
which  maximizes  expected  utility  from  among  the  feasible 
combinations  for  which  the  necessary  conditions  for 
optlmallty  hold.   The  problem  was  also  studied  in  a 
broader  dynamic  context.   This  study  led  to  the  formulatton 
of  a  chance-constrained  mathematical  programming 
model.   (Author) 
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Descrtptors:  (*Sampllng.  Experimental  data),  (•Statistical 
analysis.  Experimental  data).  Mathematical  prediction. 
Statistical  processes.  Numerical  methods  and  procedures. 

This  report  Investigates  various  methods  for  reducing 
experimental  records  from  a  sample  ot  similar  events. 
The  obJecUve  of  the  InvestigaUon  is  to  find  a  method  for 
predicting  the  outcome  or  result  of  this  event  In  future 
trials.   Statistical  methods  are  used  to  find  the  probability 
that  results  from  the  event  wiU  fall  within  a  given  range  of 
values.   The  various  procedures  that  are  studied  are 
illustrated  with  a  sample  of  seven  data  traces  obtained  at 
the  Materials  Testing  Laboratory  of  the  State  University  of 
towa.  (Author) 
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Legibility  of  this  document  Is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•SUttsttcal  analysis.  Distributton  theory), 
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This  p^)er  deals  with  some  multiple  declson  (ranking  and 
selection)  problems.   Some  relevant  distribution  theory  Is 
given  and  the  associated  confidence  bounds  are  derived  for 
the  differences  (ratios)  between  the  parameters.   The  selec- 
tion procedures  select  a  non-empty,  small,  best  subset  such 
that  the  probabUlty  is  at  least  equal  to  a  specified  value  P 
that  the  best  population  is  selected  In  the  subset.   General 
results  are  given  both  for  the  unknown  location  and  scale 
parameters  of  the  k  populations.   Some  desirable  properties 
of  these  procedures  are  studied  and  proved.   Selection  of  a 
subset  to  contain  all  populations  better  than  a  standard  is 
also  discussed.    Performance  characteristics  of  some 
procedures  for  the  normal  means  problem  are  studied  and 
tables  are  given  for  the  probabUltles  of  selecting  the  1th 
ranked  population  and  for  the  ejqwcted  proportion  and  the 
expected  average  rank  In  Uie  selected  subset.   A  brief 
review  of  woric  by  other  authors  In  the  problems  of  selec- 
tion and  ranking  and  In  other  related  proUems  is  elven 
(Author) 
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A  lemma  was  proved  to  show  that  the  moments  of  ttie 
(s-l)th  elementary  symmetric  function  (eat)  In  s  non-null 
characteristic  roots,  lambda  sub  1  (1  =  l.  2 s),  of  a 
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matrix  In  multivariate  analysis  could  be  derived  from  those 
of  the  ith  esf.   Using  this  lemma  the  first  four  moments  of 
the  (B-l)th  esf  were  obtained  from  those  of  the  first  esf 
already  known  (Ptllai,  1954,  1960;  Pillai  and  Samson,  1959). 
Further,  a  second  lemma  was  given  showing  that  the  moments 
of  the  (8-l)th  esf  in  the  s  characteristic  roots,  theta  sub  i  = 
lambda  sub  i/(l  ■•-  lambda  sub  i),  are  derivable  from  those 
of  the  first  esf  in  the  lambda's.   Upper  percentage  points 
(5%  and  1%)  were  obtained  for  the  distribution  of  the  (s-l)th 
esf  in  the  lambda's  for  s  =  3  using  the  moment  quotients.   An 
example  was  given  to  illustrate  the  use  of  this  criterion. 
(Author) 


Control  systems,  Clocks,  Direct  current.  Integral 
transforms,  USSR. 

A  system  for  stabilizing  the  rate  of  rotation  of  the  shaft 
of  a  d-c  electric  motor  using  a  clock  regulator  with  an 
oscillating  balance-spiral  system  and  a  contact  equalizing 
device  was  considered.    Piecewise  linear  differential 
equations  describing  this  system  were  investigated  by  the 
method  of  point  transformation  and  all  possible  regimes  of 
its  operation  were  fo«uid.    (Author) 


AD-607  100 
OTS  Prices: 


Dlv.    IS.  23,  28 
HC  $1.00/MF  $0.50 


Purdue  Univ.,  Lafayette,  Ind. 

OPTIMAL  SELECTION  BASED  ON  RELATIVE  RANK 
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The  q;>heroldal  and  Mathleu  functions  were  shown  to 
form  complete  orthogonal  sets  over  two  separate 
intervals  simultaneously.    The  normalization  factors 
over  each  of  these  two  intervals,  (-1,1)  and  (-  infinity, 
infinity),  were  derived.  (Author) 
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Descriptors:  ('Numerical  methods  and  procedures. 
Matrix  algebra),  ('Matrix  algebra.  Special  functions 
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An  algorithm  for  generating  the  Irredundant  covers  of  a 
prime  impllcant  table  is  discussed  in  this  paper.   The 
method  depends  on  a  representation  of  the  prime  impllcant 
table  on  a  'prime  impllcant  lattice'  defined  in  terms  of  a 
partial  ordering  which  takes  its  motivation  from  the  equa- 
tion X  -«■  xy  =  X.   The  problem  is  formulated  in  terms  of 
certain  properties  on  the  lattice  and  a  solution  primarily 
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based  on  geometrical  InteipreUtibti  is  proposed.   The 
novelty  in  our  formulation  lies  in  the  fact  that  the  solution 
is  expressed  as  a  product-of-sums  expression  which  has 
factors  with  both  uncomplemented  and  complemented 
variables.   The  presence  of  these  factors  with  comple- 
mented variables  can  be  profitably  utilized  to  yield  an 
efficient  branching  procedure  for  reducing  the  redundancy. 
(Author) 
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Algebras,  Mathematical  progranvning. 

Solving  prime  Impllcant  tables  is  greaUy  facilitated  by 
reductkm  techniques  such  as  row  dominance,  column 
dominance  and  essential  row  selection.   This  paper 
presents  a  new  reduction  technique  which  is  operable  on 
any  otherwise  irreducible  table  having  a  column  covered 
by  two  rows.   (Author) 
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Contents: 
Introduction 

The  (kial  cone  of  C  (psi  sub  1 pi^  sub  n) 

Extreme  rays  ' 

The  cone  <hial  to  an  intersection  of  generalized  convexity 
cones 

Generalized  difference  quotients  and  multivariate  convexity 
MiscellarATHK,  aopllcatlons  of  generalized  convexity. 
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GENERATING  FUNCTIONS  OF  ABSTRACT  GRAPHS 

WITH  APPLICATIONS. 
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Graphics),  (•Functions,  Graphics),  Networks,  Theory, 
Numerical  methods  and  procedxires.  Statistical  analysis. 

This  report  is  concerned  with  the  ccnoept,  properties, 
and  application  of  generating  functions  of  abstract  graphs. 
Many  practical  problems  can  be  handled  in  a  unified 
manner  using  these  techniques,  for  sxample:  code. 


generation,  path  enumeration,  shift  register  sequences.  •'' 
sampled  data  systems,  discrete  Markov  processes,  and 
certain  connectivity  considerations  in  automata     The 
generating  function  of  a  graph  is  a  function  of  the  complex 
variable  z  which  has  the  property  that  interesting  attributes 
Of  the  graph  can  be  extracted  from  it  by  numerical 
operations.   The  generating  function  can  be  written  as  a 
'  tf^l^w  '■*"°°"'  function  of  z,  and  the  denominator  is 
called  the  characteristic  function  of  the  graph.    This 
latter  function,  interesting  in  its  own  right,  can  also  be 
obtained  independently.    The  computation  of  the  generating 
function  tovolves  either  matrix  inversions  or  application 
<rf  formulas  that  take  into  account  the  topolO£ical 
characteristics  of  the  graph.    (Author) 
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Time  lag  theory.  Real  time.  Control  systems.  Theory. 
Transformations  (Mathematics). 

Differential-delay  equations  have  achieved  a  certain 
importance  with  recent  developments  in  technology.   The 
theory  of  control  systems,  to  name  Just  one  of  many 
amplications,  depends  to  a  large  degree  on  such  equations. 
This  report  was  devoted  to  the  general  first-order  linear 
homogeneous  dlfferenUal-delay  equation  and  some 
pneraUzatlons  to  non-linear  and  higher  order  equations. 
In  particular,  the  oscillatory  behavior  and  bounds  of 
solutions  of  such  equations  are  discussed.   (Author) 
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The  procedures  of  Schefle  and  Welch  were  compared 
according  to  the  expected  lengths  of  the  confidence 
Intervals  they  yield,  and  a  criterion  was  developed  for 
deciding  which  of  the  two  methods  Is  better  in  any  given 
situation.   An  expression  for  the  expected  length  of  the 
confidence  Interval  for  the  Scheffe  procedure  was  devel- 
oped by  Scheffe.    Because  of  the  asymptotic  series  nature 
of  the  Welch  procedure,  in  this  case,  the  analogous 
expression  is  more  involved.   R  was  developed  in  detail. 
Graphs  were  provided  to  summarize  the  numerical 
results.    Finally,  it  was  shown  that  in  large  samples,  the 
two  procedures  are  equivalent.    (Author) 
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Final  technical  rept., 
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methods  and  procedures),  (♦Nximerlcal  methods  and 
procedures.  Combinatorial  analysis),  Permutations, 
Matrix  algebra.  Mapping  (Transformations). 

This  report  is  in  two  parts.   In  Part  A,  a  relationship 

is  established  between  orthogonal  mappings  and  difference 

sets  for  construction  of  orthogonal  arrays.    Permutation 

matrices  are  introduced  to  construct  equimodular  matrices 

with  elements  from  the  group  of  pth  roots  of  unity.   These 

matrices  provide  the  difference  sets.   In  part  B,  a  brief 

review  of  Important  results  Is  given.   Some  results 

In  orthogonal  arrays,  which  depend  on  the  uniqueness  of 

existence  of  association  schemes,  have  been  derived. 

(Author) 
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Descriptors:  (^Statistical  analysis.  Theory),  (^Stochastic 
processes,  Mathematical  models),  ProbaUllty, 
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theory. 

This  paper  presented  some  new  mathematical  and 
interpretive  material  on  concepts  of  statistical  evidence. 
The  material  was  given  a  self-contained  elementary  e^qpos- 
itory  form  (restricted  to  the  case  of  discrete  probabill^ 
distributions)  suitable  for  early  inclusion  in  any  mathe- 
matical statistics  course  however  elementary.   Part  1 
(Sections  1-6)  in  particular  is  a  brief  but  rounded 
elementary  account  of  'the  concept  of  statistical  evidence 
and  the  anomaloxis  problem  of  its  interpretation.'    Part  n 
presents  further  axioms  for  evidence  and  derivations  of 
their  interrelations  in  elementary  form;  its  Sections  7-9 
present  concepts  which  have  figured  significantly  in  the 
development  of  statistical  thinking,  and  are  a  basis  for  a 
reading  of  Part  m.   The  latter  contains  general  discussion 
intended  to  given  even  serious  beginning  students,  among 
others,  some  suggestions  for  perspectives  on  the  broad 
field  of  statistical  theories  and  the  historical  pattern  of 
their  development.   The  axioms  of  statistical  evidence  and 
some  related  concepts  discussed,  with  their  mathematical 
interrelations,  are  summarized.   The  conceptual  Issues 
and  historical  patterns  discussed  are  indicated  schemati- 
cally.   (Author) 
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In  this  report  abstract  conditions  were  formulated 

which  assure  that  the  part  of  an  operator  over  a  given 

interval  is  absolutely  continuous.   These  conditions 

were  verified  for  the  operators  -  d  sq./dx  sq.  *  q  (x) 

acting  on  the  intervals  (-infinity,  -t-  Infinity)  and  (0,  -t-  infinity) 

respectively,  provided  that  the  function  q  dies  out  at 

infinity.   (Author) 
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Descriptors:  ('Statistical  distributions.  Statistical 
processes),  ('Statistical  processes.  Statistical 
distributions).  Distribution  theory.  Probability, 
Perturbation  theory. 

The  present  paper  is  concerned  with  the  estimation  of 
the  transition  distributions  of  a  Markov  renewal  process 
with  finitely  many  states,  which  extends  and  unifies  some 
aspects  of  the  results  in  the  special  cases  of  discrete 
and  continuous  parameter  Markov  chains.   A  natural 
estimator  of  the  transition  distributions  Is  defined  and  shown 
to  be  consistent.   Limiting  distributions  of  this  estimator 
are  derived.   A  density  for  a  Markov  renewal  process  is 
developed  to  permit  the  definition  of  maximum  likelihood 
estimators  for  a  renewal  process  and  for  a  Markov  renewal 
process.   (Author) 
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It  is  shown  that  for  a  Markov  process  sattsfyiug  Hunt's 
condition  A  the  class  of  harmonic  functions  completely 
determines  the  family  of  hitting  distributions.   Also,  the 
author  shows  that  for  certain  processes  in  two  dimensions 
these  hitting  distributions  are  completely  determined  by 
two  suitably  chosen  independent  harmonic  functions.   This 
result  parallels  and  extends  the  well  known  one  dimen- 
sional result  that  hitting  distributions  are  completely 
determined  by  one  harmonic  function.   (Author) 
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Descriptors:  ('Series,  Numerical  methods  and  pro- 
cedures), ('Numerical  methods  and  procedures.  Series), 
Fourier  analysis.  Integral  equations,  Bessel  functions, 
Stresses,  Fracture  (Mechanics), 

The  (kial  Fourier-Bessel  series  relation  was  considered, 
where  the  sequence  (Phi  sub  n)  was  to  be  determined.   Dual 
series  relations  of  this  type  occur  in  (he  investigation  of 
stresses  in  a  long  elastic  cylinder  which  contains  a  con- 
centric penny-shaped  crack.    Numerical  solutions  for  certain 
cases  of  this  problem  were  obtained  by  use  of  the  Cooke- 
Tranter  solution,  and  by  the  Sneddon-SrivasUv  solution. 
Several  methods  for  obtaining  {4>proxlinate  solutions  were 
developed.    The  errors  Incurred  in  using  these  approxima- 
tions were  discussed,  and  means  of  improving  the  original 
approximations  were  considered. 
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SEPARATION  OF  EIGENVALUES  FOR  tRIDIAGONAL 

MATRICES. 

Scientific  rept.  no.  21, 

by  J.  O.  Nordllng.    1  Jul  64,  20p 
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Unclassified  report 
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Descriptors:  ('Matrix  algebra.  Transformations 
(Mathematics)),  Sq^aration,  Theorems,  Algebra, 
Numerical  methods  and  procedures. 

An  extensive  generalization  of  the  separation  theorem 
Is  obtained  for  tridiagonal  matrices  and  some  simple 
appUcatlons  are  discussed.  A  complete  scheme  for 
eigenvalue  calculation  Is  given  and  it  is  also  modified 
to  the  case  of  'almost  tridiagonal  matrices'.   (Author) 
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MORE  TABLES  OF  THE  INCOMPLETE  GAMMA- 
FUNCTION  RATIO  AND  OF  PERCENTAGE  POINTS  OP 
THE  CHI-SQUARE  DISTRIBUTION, 
by  H.  Leon  Harter.   Aug  64,  99p 
ProJ.  7071,  Task  7071  01 
ARL  64  123 

Unclassified  report 

Descr^tors:  ('Special  functions  (Mathematical), 
Tables),  ('Statistical  distributions,  Tables),  Statistical 
tests.  Numerical  methods  and  procedures.  Integrals, 
Probability,  Distribution  theory. 

The  following  tables,  togeUier  with  brief  discussions  of 
methods  of  computation  and  uses,  are  included:  (1)  a  nine- 
decimal-place  table  of  the  incomplete  Gamma-function 
ratio,  I(u,p),  for  p=  -0.95(0.05)4  and  u  at  intervals  of 
0.1;  and  (2)  a  slx-signlflcant-figure  table  of  the  percentage 
points,  corresponding  to  cumulative  probabilities  P=  .0001, 
.0005,  .001,  .005,  .01,  .025,  .05,  .l(.l)  .9.  .95,  .975,  .99, 
.995,  .999,.  9995,  and  .9999,  of  the  chl-square  distribution 
with  V  "  0.1(0.1)  10  degrees  of  freedom.   Both  tables  are 
accurate  to  within  a  unit  In  the  last  place.   (Author) 
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BASIC  STUDIES  IN  PERCUTANEOUS  ABSORPTION. 

Semi-annual  rept.  no.  7,  Jan-Jun  64, 

by  S.  Epstein,  W.  R.  Koehler,  T.  Masurat,  E.  J.  Singer. 

and  J.  L.  Solan.   Jun  64,  2S0p 
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Unclassified  report 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 
Initial  distribution  copies  contain  color  which  will  be 
shown  in  black-and-white  when  it  is  necessary  to  reprint. 
See  also  AD-434  459. 

Descr^Jtors:  (*Skln,  Absorption),  (^Organic  solymts. 
Penetration).  (^Lipids,  Permeability),  IntegumenUry 
system.  Water,  Nickel,  Tritiated  compounds,  Diffusion, 
Fatty  acids.  Atmospheric  temperature,  Histology, 
Membranes  (Biology),  pH,  Solvent  extraction.  Enzymes, 
Tissues  (Biology),  Models  (Simulations),  Oils.  Ointments. 
Tracer  studies.  Water  vapor. 

Studies  were  continued  along  several  lines  regarding  the 
nature  and  properties  of  the  skin  barrier.   A  better  under- 
standing of  the  relationships  between  temperature  and 
relatlTe  himiidity  and  degree  of  hydration  of  skin  was 
gained.   Also  reported  are  the  effects  of  organic  solvents 
which  can  be  divided  into  two  classes;  one  having  a  super- 
ficial effect  of  removing  surface  lipids  and  the  other 
having  a  profound  action  of  irreparably  disrupting  the 
barrier  even  without  the  physical  removal  of  lipids.    The 
activity  of  various  lipids  in  enhancing  the  skin  barrier  was 
investigated  employing,  in  addition  to  the  measurements  of 
water  diffusion  rate,  assays  of  the  skin  resistance  to  a 
primary  irritant  and  of  the  penetration  of  nickel  and 
tritiated  water.    Arachldonic  acid  was  shown  to  be  vital  in 
restoring  the  skin  barrier  in  EFA-deficlent  rats.  (Author) 
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A  METHOD  OF  DETERMINING  THE  POLLUTION 

OF  SURFACE  WATERS  BY  THE  EGGS  OF  ECHINOCOCCUS, 

by  D.  J.  Baumgartner.   Jul  64,  16p 

Pro].  8246,  Task  8246  1 

AAL  TDR63  37 

Unclassified  report 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Water  pollution,  Platyhelmlnths),  ("Test 
methods.  Water  pollution).  Eggs,  Larvae,  Sedimentation, 
Chlorlnation,  Water  supplies.  Diseases,  Infections,  Dogs. 
Alaska,  Air  force  personnel.  Safety. 

A  continuous  upward  flow  sedimentation  unit  was  developed 
.to  test  surface  waters  at  remote  U,  S.  Air  Force  radar 
stations  in  Alaska  for  the  presence  of  eggs  of  Echinococcus. 
Chlorlnation  employed  at  these  water  supplies  is  not  an 
effective  protection.    Many  animals  in  these  areas  are 
Infected  with  the  tapeworm,  and  man  can  serve  as  a  host 
for  the  larval  form.    Diagnoses  of  echinococcosis  In  the 
native  population  caused  concern  by  the  Air  Force  for 
health  of  Air  Force  personnel.    Lack  of  early  disease 
symptoms  and  unreliability  of  clinical  tests  necessitate 
physical  surveillance  of  water  supplies.    Laboratory  tests 
validated  methodology.   One  field  test  showed  negative 
results.   Fxirther  tests  are  recommended.    (Author) 
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EFFECT  OF  HIGH  MAGNETIC  FIELDS  ON  RESPIRATION 

AND  PHOTOSYNTHESIS  IN  ALGAE. 

Interim  rept., 

by  P.  J.  Hannan.    15  Sep  64.  14p 

ProJ.  RR007  08  44  5503 

NRL  6153 

Unclassified  report 

Descriptors:  (•Algae.  Photosynthesis),  (•Magnetic 
fields.  Respiration),  (•Photosynthesis,  Magnetic  fields), 
(•Respiration,  Algae),  Culture  Media,  Oxygen,  Carbon 
dioxide.  Closed  ecological  systems.  Submarines. 

An  algal  culture  apparatus  was  designed  to  fit  Inside  the 
2-1/2-ln.  bore  of  a  large  electromagnet  capable  of  provldli^ 
fields  exceeding  100,000  gauss.    Photosynthesis  and  res- 
piration rates  of  Chlorella  pyrenoidosa  (7-11-05)  were 
determined  by  analyzing  the  input  and  effluent  gases  for 
oxygen.   Two  experiments  were  conducted:    (a)  the  effect 
of  10.000  gauss  on  photosynthesis,  and  (b)  the  effect  of 
100,000  gauss  on  respiration.   In  neither  case  did  the 
magnetic  field  have  any  effect.    (Author) 
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EFFECTIVENESS  OF  SELECTION*BASED  ON 

VARIABILITY  UNCOMPLICATED  BY  HETEROTIC 

EFFECTS  IN  NEUROSPORA, 

Technical  rept.  no.  18, 

by  Kenneth  Edwin  Papa.  Sep  64.  332p 
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Doctoral  thesis. 

Descriptors:  (•Neurospora,  Reproduction  (Physiology)). 
(•Genetics.  Mathematical  models).  Life  cycle.  Growth, 
Selection.  Molds  (Organisms).  Temperature,  Mathe- 
matical analysis.  Culture  media,  Plants  (Botany), 
Mutations,  Fertility.  Equations,  Correlation  techniques. 

Selection  for  fast  growth  rate  was  practiced  at  3 
different  temperatures  In  inter-  and  Intra-straln  crosses 
of  Neurospora.   The  selection  procedure  was  specifically 
designed  to  test  genetic  models  In  relation  to  genetic 
progress.   Estimates  of  the  parameters  Involved  In  the 
theoretical  response  curves  were  obtained  from  the 
experimental  data.   An  estimate  of  the  genetic  component 
of  variance  based  only  the  early  generations  of  selection 
was  chosen  over  one  which  weighted  each  generation 
equally.   Since  environmental  variances  Increased  with 
temperature,  data  over  temperatxires  were  not  pooled. 
Logarithmic  and  square  root  transformations  of  the  data 
failed  to  stabilize  the  environmental  variances  among  the 
tenqwratures  or  among  the  crosses  within  any  one  temper- 
ature.  An  Investigation  of  the  estimators  Involved  in  the 
predicted  response  curve  Indicated  that  estimates  of  the 
slope  and  Intercept  were  least  squares  estimators  condition- 
al on  the  fact  that  genetic  and  environmental  estimates  were 
the  true  values.   Relatively  good  agreement  was  obtained 
between  observed  and  theoretical  responses  to  selection 
at  the  3  different  temperatures. 
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Unclassified  report 


Descriptors:  (•Electromagnetism,  Blo|iiysic8), 
(•Nervous  system,  Electromagnetism).  (*Behavlor. 
Electromagnetism),  Cerebral  cortex.  Neuromuscular 
transmission,  Senpory  mechanisms,  Electromagnetic 
waves.  Frequency.  AbsorpUon  spectrum.  Tissues 
(Biology),  Heat  tolerance,  Electroencephalography, 
Physiology,  Thalamus,  Cholinesterase,  Conditioned 
response,  Reviews. 

Electromagnetic  energy  is  an  important  factor  in  the 
biophysical  analysis  of  the  properties  of  Uving  systems. 
This  energy  is  being  used  as  a  research  tool,  boto  by 
study  of  the  emission  of  living  organisms  and  also  by 
applying  it  to  the  organism.   Certain  portions  of  the 
spectrum  are  only  now  receiving  study  in  terms  of  their 
Interaction  with  organisms.    A  portion  otf  this  work  is  of 
Importance  to  those  Interested  in  the  nervous  system  and 
behavior.    For  example,  daU  suggest  that  fingertip  vision 
may  be  an  em  phenomenon.   It  has  been  suggested  that 
em  energy  is  involved  in  information  transfer  and  storage. 
Neural  and  behavioral  changes  have  been  elicited  at  low 
power  densities  with  UHF  frequency  em  energy.   Most 
of  this  work  is  being  done  in  the  Soviet  Ualon  and  is 
relatively  unknown  in  the  U.S.   This  paper  is  an  analytical 
review,  primarily  of  foreign  date,  witt  emphasis  upon  those 
relevant  to  the  nervous  system  and  behavior.    Papers  are 
reviewed  in  six  groups.   These  deal,  reapectively,  with 
sensory  effects,  conditioning,  activity,  cortical,  subcortical, 
and  morphological  effects.   The  implicattons  of  the  date 
are  discussed  and  several  lines  of  investigation  are 
suggested.   (Author)  "^ 
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DETAILS  OF  THE  PROGRAM  FOR  A  MATHEMATICAL 

MODEL  OF  DRUG  DISTRIBUTION  ASSUMING  MDCINO 

IN  THE  LARGE  BLOOD  VESSELS, 

by  Stanley  Azen.   Oct  64,  37p  RM-4211-klH 
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Descriptors:  (•Chemotherapy,  Mathematical  models). 
Blood  vessels.  Drugs,  Reaction  kinetics.  Pharmacology. 
Blood  circulation,  Laminar  flow.  Cells  (Biology), 
Tissues  (Biology),  Permeability.  Differential  equations. 
Time-lag  theory. 

This  memorandum  reports  on  an  aspect  of  a  continuing 
program  of  research  on  a  mathematical  model  of  chemo- 
therapy.   It  presente  the  formatted  equations  for  a  two- 
organ  model  in  which  there  is  exchange  between  the 
stationary  and  flowing  phases  In  the  large  blood  vessels. 
A  computer  program  has  been  written,  ttia  resulto  of 
which  appear  Iq  the  report.    (Author) 
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MAN'S  VERTICAL  ACCELERATION  WHI|:*E  CROUCHINa, 

by  Donald  D.  MueUer.   Aug  64,  18p   ProJJ  7184. 
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Descriptors:  (•Acceleration.  Future),  ("Astronauts, 
Posture),  Weightlessness,  Bo<^y  weight.  Center  of  mass. 
Feet,  Legs. 

The  vertical  accelerations  involved  In  crcUchlng  and 
returning  to  the  erect  position  were  computed  from  the 
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measured  forces  applied  by  the  subject's  feet  to  a  force 
plate.   The  subjects  were  simply  instructed  to  squat, 
retrieve  an  object  from  the  floor  and  return  to  the  erect 
position  In  a  normal  manner.   The  average  peak  accelera- 
tions were  found  to  range  from  0.118  to  0.166  G.    If  an 
astronaut's  acceleration  pattern  is  the  same  under  weight- 
lessness, a  restraint  system  or  device  capable  of  holding 
with  a  force  equal  to  at  least  one  third  the  astronaut's 
earth  welj^  will  be  required  to  prevent  his  feet  from 
leaving  the  floor  when  crouching  and  to  prevent  launching 
himself  away  from  the  floor  when  arising  from  a  crouched 
position.    (Author) 
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TERMINATION  PROGRESS  REPORT.    RELATIONSHIP 

OF  CHEMBTRY  TO  NERVE  CONDUCTION  AND 

EXCITATION, 

by  Leo  G.  Abood.    23  Sep  64.  8p 

Contract  Nonrl459  03,  ProJ.  NRlOl  128 

Unclassified  report 

Descriptors:  (•Nerve  Impulses,  Chemistry),  Adenosine 
phosphates.  Nerve  cells.  Nervous  system.  Mitochondria, 
Brain,  Enzymes,  Radioactive  Isotopes,  Labeled  substances. 
Ions,  Membranes  (Biology),  Phosphorous,  Anatomical 
models. 

The  fundamentel  objective  of  this  research  program  was 
to  Investigate  the  relationship  of  chemistry  to  nerve  conduc- 
tion and  excitation.   Among  the  more  Important  questions 
that  have  been  considered  are  the  following:   (1)  What  is  the 
function  of  ATP  and  the  related  compounds  In  the  maintenance 
of  bioelectric  activity.  (2)  Since  the  excitatory  membrane  of 
the  neuron  Is  the  primary  functional  unit  of  the  cell,  what 
are  some  of  the  unique  biochemical  and  physico-chemical 
characteristics  responsible  for  Its  activity.  (3)  Once  tech- 
niques have  been  developed  to  isolate  various  cytoplasmic 
organelles  (mitochondria,  myelin,  synaptic  nerve  endings, 
and  axonal  fragnaents),  what  can  be  learned  ccmcemlng  the 
function  and  significance  of  these  structures  in  the  nervous 
system.    (4)  What  kind  of  a  slmpll.'ul  -n.^del  constnicted  of 
biological  material,  can  be  itfilised  in  the  understanding  at 
bioelectric  phenomena. 
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A  SURVEY  OF  CHRONIC  WEIGHTLESSNESS  SIMULATION 

IN  BIOLOGICAL  RESEARCH. 

by  Charles  C.  Wunder.      1964      122p 

Contract  AF18  600  2057 

Unclassified  report 

Prepared  In  cooperation  with  Iowa  Stete  Univ.,  Iowa 
City,  the  Nalonal  Institutes  of  Health,  and  the  American 
Cancer  Society. 

Descriptors:  (•Weightlessness),  Simulation),  (*Space 
biology.  Weightlessness),  Acceleration,  Gravity,  Relaxa- 
tion (Physiology).  Buoyancy,  Flotation,  Tumbling,  Bone. 
Jolnte  (Physiology),  Muscles,  Tolerances  (Physiology), 
Nervous  system.  Plants  (Botany),  Growth.  Animals, 
Humans,  Space  medicine. 

The  central  emphasis  of  the  survey  concerns  the  status 
of  research  involving  various  methods  of  effecting  chronic 
weightlessness  for  organisms.    Three  general  types  of 
approach  are  considered:   (1)  accelerations  that  oppose  the 
Earth's  gravity.  (2)  indirect  reduction  of  gravltetlonal 
effects,  and  (3)  Indirect  Information  from  Increases  ol 
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gravitational  load.   After  initiation  of  this  survey,  the  Air 
Force  requested  particular  consideration  of  immobilization 
as  one  type  of  approach  to  the  problems  of  weightlessness 
simulation.   Immobilization  (by  means  of  casts,  splints, 
tenotomy,  and  denervation)  is  considered  as  one  aspect  of 
the  second  category  listed  above.   Other  aspects  of  that 
category  are  bed  rest,  support  by  frictionless  devices, 
buoyant  support  (during  water  Immersion),  and  tumbling. 
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Biophysics  Lab.,  Stanford  Univ.,  Calif. 

INTERNATIONAL  SUMMER  SCHOOL  OF  MOLECULAR 

BIOPHYSICS. 

Final  rept.  for  Jan-Dec  64, 

by  M.  Weissbluth.   Oct  64,  9p   BL-122 

Grant  Nonr  G00052  64.  Proj.  NR314  104 

Unclassified  report 

Descriptors:  ('Biophysics,  Symposia),  Biology, 
Biochemistry,  Physics,  Molecules. 

The  program  and  a  summary  of  activities  of  the 
ISSMB,  held  at  Squaw  Valley,  Calif.,  17-28  August  1964, 
is  given. 
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MATERULS  ON  THE  TOXICOLOGY  OF  RADIOACTIVE 

SUBSTANCES, 

by  V.  F.  Zhuravlev  and  L  K.  Petrovich.    21  Sep  64, 

12p 
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Unclassified  report 

Unedited  rough  draft  rans.  of  Meditsinskaya  Radiologiya 
(USSR)  1963,  V.  8,  no.  12,  p.  81-83. 

Descriptors:  (*Toxicity,  Radioactive  Isotopes),  (•Radio- 
active Isotopes,  Toxicity).  Radioblology,  Iron,  Iron  com- 
pounds. Oxides.  Hemopoietic  system,  MetaboUsm,  Carbo- 
hydrates, Central  nervous  system.  Cardiovascular  system. 
Neoplasms,  Morphology  (Biology),  Tissues  (Biology), 
Toxic  tolerances.  Radiation  effects.  Electrocardiography, 
Blood  chemistry.  Industrial  medicine. 

This  third  collection  of  works  on  the  toxicology  of  radio- 
active substances  has  theoretical  and  practical  value  for 
radioblology.    The  presentation  of  this  collection  gives,  to  a 
wide  circle  of  radloblologlsts ,  interesting  data  on  the  effect 
of  radioactive  Iron  (Fe59)  on  the  hemopoiesis  system,  on  the 
variation  of  the  carbohydrate  metabolism,  the  cardio-vascular 
system,  and  the  biological  currents  of  the  brain,  and  on  the 
morphological  displacements  during  acute  and  chronic 
effects.   Interest  in  this  isotope,  on  the  part  of  toxicologists, 
hematologists,  and  radloblologlsts,  is  connected  with  its 
wide  use  in  industry  and  medicine. 
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THE  DYNAMICS  OF  BLOOD  ORCULATION  PARAMETERS 
OF  THE  CEREBRAL  VASCULAR  SYSTEM  DURING  LONGI- 
TUDINAL GRAVITATIONAL  LOADS;  EMOTIONAL  STRESS 
OF  COSMONAUTS  DURING  SPACE  FLIGHTS;  A  SYMPOSIUM 
ON  APPLIED  MICROBIOLOGY  (IN  STOCKHOLM), 


by  Yu.  E.  Moskalenko,  O.  G.  Gazenko.  V.  L  Yardovskli, 
G.  V.  Altukhov,  and  E.  N.  Mishustin.    1  Oct  64,  67p    - 
FTD  TT64  534j  TT  64  71531 

Unclassified  report 

Unedited  rough  draft  trans,  of  Akademiya  Nauk  SSSR. 
IzvesUya.  Seriya  Biologlcheskaya,  1964,  v.  29,  no.  2. 
p.  280-297,  306-311.  325-331. 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors;  (*B]ood  circulation.  Gravity),  (*Cerebral 
cortex.  Blood  circulation),  ('Stress  (Psychology),  Astro- 
nauts), ('Microbiology,  Symposia),  ('Agriculture,  Micro- 
biology), Pulse  rate.  Respiration,  Central  nervous  system. 
Thresholds  (Physiology),  Emotions,  Acceleration,  Weight- 
lessness, Food,  Immunology,  Microorganisms,  Antibiotics, 
Enzymes,  Biological  warfare.  Insects.  USSR. 
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Foreign  Tech.  Div.,  Air  Force  Systems  Conunand, 
Wright-Patterson  AFB,  Ohio. 

APPLIANCE  FOR  DERIVATION  OF  ELECTROENCEPHA- 
LOGRAM DURING  PROLONGED  ROTATION  OF  HUMAN 
SUBJECTS, 

by  A.  A.  Marinlchev.    6  Oct  64,  9p 
FTD  TT64  877;  TT  64  71537 

Unclassified  report 

Unedited  rough  draft  trans,  of  Fiziologlcheskli  Zhumal 
SSSR.  1964.  V.  50,  no.  3,  p.  381-383. 

Descriptors:  ('Electroencephalography,  Rotation).  ('Rota- 
tion, Electroencephalography),  ('Laboratory  equipment. 
Electroencephalography),  Deslfpi,  Test  methods. 

The  study  of  EEG  is  of  considerable  Interest  during 
different  types  of  effects  on  the  vestibular  system  of  man  or 
animal.    However,  the  derivation  of  a  man's  EEG  during  his 
rotation  comprises  known  difficulties  since  the  derivated  po- 
tentials are  very  small,  and  the  noise  developing  in  the  con- 
tact system  is  large.   To  solve  this  e}q>erimental  problem 
various  circuits  and  materials  were  tested.   In  the  end,  a 
transition  device  with  sliding,  self-cleaning  contacts  proved  to 
be  most  reliable  and  practicable. 


AD-607  167  Div.   16 

OTS  Prices:  HC  $6.00/MF  $1.25 

Cornell  Univ.,  Ithaca.  N.  Y. 

SEROTONIN  BINDING  TO  PREPARATIONS  FROM 

RAT  BRAIN, 

Technical  rept.,  no.  6, 

by  a.  M.  Marchbanks.    1  Aug  64,  225p 

Contract  Nonr401  40,  Grant  NSF  GP971 

Unclassified  report 

Rept.  on  Cognitive  Systems  Research  Program. 
Doctoral  thesis. 

Descriptors:  ('Serotonin,  Reaction  kinetics),  ('Nerve 
ceUs.  Serotonin),  ('Brain,  Serotonin),  Nerve  impulses. 
Enzymes,  Oxidoreductases,  Nervous  system.  Lysergic 
acids.  Reserplne,  Inhibition,  Chlorpromazlne,  Acetyl- 
chlollne.  Fatty  acids,  Levarterenol,  Learning,  Memory, 
Permeability,  Membranes  (Biology),  Mitochondria. 
Morphology  (Biology),  Central  nervous  system.  Drug, 
Chemical  bonds,  Equations,  Biochemistry,  Physiology. 

The  binding  of  serotonin  to  elements  from  the  synapse 
has  been  Investigated  in  an  attempt  to  develop  methods  for 
the  investlgaUon  of  synaptic  events  by  biochemical  methods. 
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Chemical  interactions  are  known  to  be  important  for  the 
transmission  of  impulses  across  the  synapse;  the  impor- 
tance of  these  Interactions  In  connection  with  brain 
mechanisms  is  discussed.    The  physiology  of  the  neuro- 
humoral agent,  serotonin,  is  discussed;  It  has  a  role  in 
brain  function,  but  its  exact  function  remains  obscure. 
Methods  of  evaluating  the  amount  of  a  particular  binding 
component  and  its  equilibrium  constant  are  discussed; 
theae  Involve  the  measurement  of  the  amount  bound  as  a 
Amotion  of  serotonin  concentration.    Binding  components 
are  distinguished  by  the  association  constant  of  the 
binding  reaction.    Functional  significaiKe  is  assigned  to 
the  binding  components  by  InvestlgaUon  of  their  properties, 
and  particularly,  by  examination  of  th«  effects  of 
Inhibitors  on  the  binding  component.   The  amount  bound 
by  a  homogenate  Is  determined  by  equilibrium  dialysis, 
centrifugal  separation  of  the  macromoaecule  phase,  and  a 
method  Involving  the  macromolecular  BKclusion  properties 
of  sephadex.    Nerve  ending  particles  containing  elements 
of  the  synapse  have  been  Isolated  by  a  oombination  of 
differential  and  isopycknlc  oentrifugatlon.   (Author) 
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Lankenau  Hospital  Research  Inst.,  Fhtjidelphia,  Pa. 
CARDIODYNAMIC  AND  METABOLIC  EFFECTS  OF 
PROLONGED  BED  REST  WITH  DAILY  RECUMBENT  OR 
SITTING  EXERCISE  AND  WITH  SITTIHG  INACTIVITY. 
Technical  rept.  for  May -Nov  63,  ' 

by  N.  C.  Blrkhead.  J.  J.  Blizzard.  J.  VM.  Daly, 
G.  J.  Haupt.  and  B.  Issekutz.  Jr.   Aug  M.  55p 
Contract  AF33  657  9049.  ProJ.  7164.  TUk  716405 
AMRL  TDR64  61  " 

y^lasstfled  report 

Descriptors:  (*Cardlovascular  systerbi  Relaxation 
(Physiology)),  ('Metabolism.  RelaxatU»i  (Physiology)), 
(•Exercise.  Physical  fitness),  (•Astronauts,  Physical 
fitness),  Diet,  Blood  chemistry,  Nltrogpn,  Calcium. 
Phosphorus.  Oxygen.  Urine.  Posture.  Heart.  Body  weight. 
Medical  examination,  Space  medicine,  Stress  (Physi- 
ology). Tolerances  (Physiology), 

Eight  healthy  mean  were  studied  to  evalvate  the  modifying 
effects  of  supine  or  sitting  exercise  or  quiet  sitting  on  the 
circulatory  and  metabolic  consequenced  of  prolonged  bed 
rest.    Four  subjects  remained  at  recuntlient  bed  rest  for 
24  days  except  for  1  hour  dally  lying  (2  subjects)  or  sitting 
(2  subjects)  bicycle  ergometer  exercise,  and  four  subjects 
remained  at  recumbent  bed  rest  for  16  hours  and  sat 
quietly  in  a  chair  for  8  hours  dally  for  )0  days.   All  subjects 
underwent  physical  training  for  18  days  before  and  after 
these  periods  of  Inactivity.    Just  before  and  after  the  period 
of  inactivity,  the  response  to  70  degree  head-up  body  tilt 
and  maximal  02  uptake  were  determined.   One  hour  dally 
of  lying  or  sitting  exercise  prevented  the  deterioration  of 
physical  work  capacity  previously  found  during  six  weeks 
of  bed  rest  alone.   Supine  exercise  did  not  prevent  the  de- 
velopment of  tilt  Intolerance  but  sitting  eocerclse  was 
effective  In  one  of  two  subjects.   Eight  hours  dally  of 
quiet  sitting  added  to  bed  rest  resulted  ta  only  minor  de- 
creases In  physical  work  capacity  and  rulntalned  tilt  toler- 
ance In  three  of  four  subjects.   Supine  or  sitting  exercise 
or  quiet  sitting  did  not  prevent  the  Increased  urinary  calcium 
excretion.    There  was  no  consistent  change  in  nitrogen 
balance.  (Author) 
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Foreign  Tech.  Div..  Air  Force  Systems  Command, 
Wright- Patterson  AFB.  Ohio. 
SPACE  BIOLOGY:  A  NEW  SCIENCE, 


by  N.  Hurduc.    1  Oct  64.  21p 
FTD  TT64  664;  TT  64  71561 

Unclassified  report 

Edited  trans,  of  Natura:  Serla  Biologic  (Rumania) 
1963,  V.  15.  no.  2,  p.  3-12. 

Descriptors:  («Space  biology.  Scientific  research), 
Space  fll^t,  Astronauts,  Space  medicine.  Acceleration 
Wel^tlessness.  Vibration,  Cosmic  rays.  Closed 
ecological  systems.  Life  support.  Algae,  Space 
environmental  conditions.  Mars. 

The  primary  task  of  space  biology  Is  the  study  of  three 
large  groups  of  problems:  (I)  The  Influence  of  llminal 
(extreme)  conditions,  which  are  characteristic  of  space 
night,  on  living  terrestrial  organisms;  (2)  The  study  and 
reallz^ion  of  the  biological  foundations  that  will  assure 
'Tfo^"*  *°*^  ^^^  possibility  of  living  on  other  planets; 
and  (3)  The  study  of  conditions  and  forms  of  life  outside 
the  Earth. 
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Institute  de  Neurologia,  Montevideo  (Uruguay) 

ATTENTION,  HABITUATION  AND  CONDITIONING  AS 

RELATED  TO  THE  BRAIN  WAVES. 

Final  technical  rept.  for  1  May  60-30  Apr  64, 

by  Elio  Garcia-Austt,  Jaime  Bogacz,  Adela  VanzuUl, 

and  Pablo  Handler.   May  64,  16p 

Grant  AF  AFOSR312  63 

AFOSR  64  1841 

Unclassified  report 

Descriptors:  ('Sensory  mechanisms.  Electro- 
encephalography), (*  Electroencephalography,  Sensory 
mechanisms),  ('Learning,  Electroencephalography), 
Brain,  Auditory  signals.  Visual  signals.  Nervous 
system.  Physiology.  Sensory  perception.  Reflexes, 
AttenUon,  Sleep,  Stimulation,  Eye,  Ear,  Cerebral 
cortex,  Guinea  pigs. 

The  primary  aim  of  the  research  program  was  to  obtain 
an  obJecUve  appreciaUon  of  the  time  pattern  of  attention 
habituaUon  and  other  forms  of  learning  in  man.    The  second 
aim  was  to  study  the  mechanism  of  this  sensory  control. 
Two  possibilities,  which  do  not  exclude  each  other,  were 
suggested:  (1)  a  direct  inhibitory  action  upon  the  specific 
pathways  from  the  receptor  up  to  the  cerebral  cortex,  and 
(2)  an  indirect  centrifugal  action  through  the  muscular 
mechanism  regulating  the  energy  of  the  stimulus.    It  was 
proposed  to  determine  the  role  of  the  pupUlary  and  ocular 
muscles  In  visual  evoked  response  changes. 


AD-607  388  Div.    16 

OTS  Prices:  HC  $2,00/MF  $0.50 

Naval  Applied  Science  Lab..  Brooklyn.  N.  Y. 

BURNS  TO  SKIN  BY  MILUSECOND  UGHT  PULSES. 

Progress  rept.  no.  1, 

by  Willard  L.  Derksen,  John  Bracciaventl,  and 

George  Mlxter,  Jr.    6  Jul  64,  36p 

NASL  9400  12;  DASA  1532 

Unclassified  report 

Descriptors:  ('Bums,  Thermal  radiation),  ('Thermal 
radiation.  Bums),  ('Nuclear  explosions.  Bums), 
Simulation,  Rats,  Medical  research.  Test  methods. 
Flash  lamps. 

The  radiant  energy  required  to  produce  skin  bums  for 
thermal  radiation  exposures  with  durations  less  than  100 
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milliseconds  has  never  been  measured.   To  determine 
values  for  durations  in  the  order  of  milliseconds,  bums 
were  produced  on  the  depilated  skin  of  albino  rats  by 
exposure  to  the  irradiance  from  a  xenon  flash  lamp 
energized  with  14,000  Joules.    The  intensity  of  the  radiant 
pulse  peaked  in  0.4  millisecond  and  decayed  to  one-half 
the  peak  value  in  5  millisecond.    The  threshold  bum  -  a 
lesion  exhibiting  a  scab  -  occurred  in  one-half  of  the 
exposures  at  a  distance  from  tke  lamp  at  which  the  radiant 
exposure  was  3.5  cal/sq  cm.   Minor  lesions  of  short  dura- 
tion occurred  at  2<;al/sq  cm.   In  general  the  scabs 
appeared  tiilnner  than  those  which  develop  as  a  result  of 


exposures  of  longer  duration.   To  study  the  effect  of 
pigmentation  and  to  provide  data  which  would  be  more 
amenable  to  mathematical  analysts,  another  experiment 
was  run  with  the  skin  made  opaque  with  a  thin  black  film. 
For  the  opaque  situation  the  temperature  profile  history 
can  be  determined  with  greater  certainty,  since  the  energy 
is  absorbed  only  at  the  surface  and  not  in  depth  in  the  skin 
as  in  the  case  of  the  uncovered  situation.    For  the  blackened 
skin,  a  radiant  exposure  of  only  0.35  cal/sq  cm  produced 
scab  lesions  in  one-half  of  the  exposures  and  minor  buma 
occurred  at  0.2  cal/sq  cm.   The  course  of  the  bum  re- 
covery was  studied  pictorlally.   (Author) 
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Army  Materials  Research  Agency,  Watartown.  Mass. 

QUANTITATIVE  PHASE  ANALYSIS  IN  TEXTURED 

MATERIALS. 

by  Stanley  L.  Lopata  and  Eric  B.  Kula.   Aug  64.  26p 

ProJ.  lAOa4401A11002  I 

AMRA  TR64  21  | 

ui^Usslfied  report 

Descriptors:  (^Austenite,  Crystal  strukure).  (*Iron 
alloys,  Metallic  crystals).  Nickel  alloys.  Rods,  Sheets. 
X-ray  diffraction  analysis,  Ffiase  studies,  Quaiitltatlve 
analysis.  1 1 

The  problem  of  preferred  orientation  was  considered  In 
quantitative  phase  analysis  by  X-ray  diffraction  techniques. 
The  average  Intensity  of  a  diffraction  peak  can  be  obtained 
by  integration  over  the  whole  pole  figure,  or  by  random 
rotation  of  the  specimen  In  the  X-ray  beiun,  or  by  a 
combination  of  both.    For  rod  or  wire,  where  the  pole 
figure  shows  roUtiooal  symmetry,  the  Intensity  is 
measured  along  a  radius  of  the  pole  flgure.   Where  no 
symmetry  is  present,  rotational  symmetry  Is  Imparted  by 
rapid  rotation  of  the  sheet  around  Its  surface  normal 
during  measurement.    These  methods  are  applied  to  the 
determination  of  austenlte  In  an  Fe-31  percent  nickel  rod 
and  Fe-28  percent  nickel  sheet.  (Author) 
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Bureau  of  Engineering  Research,  Rutgerl  Univ.,  New 
Brunswick,  N.  J.  \ 

DUCTILE-BRITTLE  TRANSITION  IN  REl^RACTORY 

METALS. 

Rept.  for  1  Mar  63-31  May  64, 

by  T.  Ellis  and  S.  WeUsmann.    Jul  64,  . 

Contract  AF33  657  10872,  ProJ.  7351,  Taak  735101 

ML  TDR64  220 

Undlassifled  report 
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Descriptors:  (^Refractory  metals.  Metrography), 
(*Met«Uography,  Refractory  metda),  (*7ransition 
temperature.  Tungsten),  (•Tungsten,  Tnnaltion 
temperature).  Tungsten.  Ductility.  Brittleness,  Stresses, 
Strain  (Mechanics),  Cryogenics.  Mathecutical  analysis. 
X-ray  photography.  Crystal  structure.  Crystal  lattice 
defects,  Sinj^e  crystals.  Deformation. 

This  rq?ort  is  presented  in  two  sections;  the  first  of 
these  deals  with  the  precision  analysis  of  the  divergent 
beam  technique  which  forms  tlie  basis  of  a  stress-strain 
analysis.   The  second  section  deals  with  the  application  of 
the  divergent  beam  method  to  the  ductile-farittle  transition 
in  tungsten.   In  the  first  secUon  an  X-ray  method  is  de- 
scribed which  penrdts  a  precise  determination  of  the 
interplanar  spacings  in  a  crystal.   The  method  is  capable 
of  disclosing  small  differences  In  Interplanar  spacings 
.even  between  various  sets  of  (hkl)  planes  of  the  same  form 
and,  therefore,  serves  as  a  basis  for  a  stnss-strain 
analysis.   The  results  of  the  stress-strain  analysis  at 
298K  and  77K  presented  in  the  second  sectfoo  of  thU  report 
show  a  close  correlation  between  the  maxjaium  shearing 
strains  obtained  experimeotally  and  the  r#«olTed  shear 
stress  faotor.  The  build-up  of  shearing  attains  is  at- 
tributed to  dlslocatton  multiplication  and  Interaction  on 
active  aUp  planes,   tt  is  shown  that  the  ab^lute  strain 
Tslues  obtained  are  too  large  and  it  is  alee  abown  that 
this  is  due  not  to  inaocuracy  of  measurenMBOts  but  to 
Inadequacy  of  sanq>ling  of  orientations.   Tfcta  sampling  is 
now  being  improved  by  tilting  the  specimen  surface  relative 
to  the  probing  X-ray  beam.   (Author) 
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FRACTURE  MIC  ROME  CHANICS  IN  HIGH-STRENGTH 
STEELS  AND  TITANIUM. 
Rept.  for  15  Dec  62-15  May  64, 
by  B.  R.  Banerjee  and  J.  J.  Hauser.   31  Jul  64,  336p 
Contract  AF33  657  10337,  continuation  of  Contract 
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Unclassified  report 

Legibility  of  this  docimwnt  is  in  part  unsatisfactory. 
Reproducticm  has  been  made  from  best  available  copy. 

Descriptors:  (»Steel,  Fracture  (Mechanics)), 
(♦Titanium  aUoys.  Fracture  (Mechanics)),  (•Fracture 
(Mechanics),  Alloys),  Stainless  steel,  Martensite, 
Maraging  steels.  Chromium  alloys.  Nickel  alltrys. 
Molybdenum  alloys.  Cobalt  alloys.  Mechanical 
properties.  Heat  treatment,  Mlcrostructure,  Aging 
(Materials),  Structural  properties.  Vanadium  alloys 
Tensile  properties. 

To  characterire  the  structural  factors  that  govern  the 
heterogeneous  mlcromechanlcs  of.  flow  and  facture  in  high- 
strength  materials,  a  variety  of  high-strength  steels  and  a 
hlg^-strength  titanium  alloy  were  Investigated  In  detail 
Among  the  alloys  studied  were  ABI  4340,  a  low-alloy  high- 
strength  steel;  Type  H-H,  a  secondary-hardening  hot-work 
steel;  Types  410  and  422,  martensltlc  stainless  steels; 
Type  301,  a  deformatlon-strei^thened  steel;  Type 
PH15-7MO.  a  precipitation  hardened  semlaustenltic  steel- 
300  grade  18  Nl  marage  steel;  Cr-Co  stainless  marage     ,T 
AFC-77;  aad  B-120VCA,  an  age-hardened  beta  tltanli^ 
alloy.   In  these  materials,  the  deUlled  fine  structures  are 
characterlMd  and  related  to  strength  and  fracture 
properties.   Thus,  a  better  understanding  of  the  Interrla- 
tlon  between  strength  and  structural  factors  was  achieved. 
(Author) 
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Hughes  Tool  Co.,  Houston,  Tex. 

SCIENTIFIC  AND  TECHNICAL  APPLKATIONS  FORE- 
CAST, 1964,  EXCAVATION. 
Final  r^t. 
26  Dec  63,  514p 
Contract  DA49  092ABO30 

unclassified  report 

Descriptors:  (*Mining  engineering,  Sclentiflc 
research),  (•Scientific  research.  Earth-handling 
equipment).  Drilling  machines.  Structural  geology. 
Drills,  Nuclear  explosions.  Melting,  Abstractiiw. 
Bibliographies,  Rock  (Geology).  Badergiound  structures. 

This  study  deals  primarily  with  underground  excavation 
in  rock.   Conventional  tunnel  driving  techniques,  that  is  by 
driUing  blasting  with  e;q)losive8  and  loading,  can  pixxhice 
60  to  76  feet  advance  per  day.   There  is  litUe  likelihood 
that  this  dally  advance  rate  by  these  means  wiU  exceed  a 
maximum  of  100  feet  per  day  in  20  years.   At  the  normal 
industrial  research  and  engineering  developmMit  pace 
mechanical  tunnel  drivers  wiU  be  aUe  to  penetrate  from 
100  to  200  feet  per  day  in  twenty  years.  An  accelerated 
research  program  would  reduce  the  time  to  reach  this  20 

n^.'°i;f!ft'*  *°  *®°  y®"^  *™^  ^o'^  provide  a  cmabUity  of 
160  to  260  feet  per  day  in  20  years.  Research  will  involve 
a  thorough  study  of  rock  mechanics  to  establish  unique 
means  of  causing  controUed  massive  failure  of  rock  as  weU 
as  research  in  mechanisms  and  techniques  to  accomplish 
these  desired  results.  Nuclear  devices  do  not  show  much 
promise  for  making  usable  underground  cavities  althousfa 
ttey  will  undoubtedly  be  used  to  mine  massive  ore  bodies 
vlth  planned  roof  failures.  On  theother  hand  nuclear  de- 
vices wUl  be  used  for  large  scale  surface  exoavatloos  such 
»s  may  be  required  for  canal  or  harbor  excavations. 


Division  17  -  METALLURGY 


AD-607  126  Div.    IT 

OTS  Prices:  HC  $6.00/MF  $1.25 
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Wright-Patterson  AFB,  Ohio. 

INFLUENCE  OF  ALLOYING  ELEMENTS  ON  THE 

PROPERTIES  OF  STEEL, 

by  M.  P.  Braun.    24  Aug  64,  20^ 

FTD  MT63  271;  TT  64  71526 

Unclassified  report 

Edited  machine  trans,  of  mono.  Vllyanle 
Letlruyusbchlkh  Elementov  na  Svolstva  Stall,  Kiev, 
1962.  19^. 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Steel,  Alloys),  Metallurgy, 
Mechanical  properties,  Brlttleness,  Fracture 
(Mechanics),  Carbides,  Heat  treatment,  Grain 
structures  (Metallurgy),  Austenlte,  Transformations, 
Tensile  properties.  Plasticity,  Toughness,  Castings, 
Silicon  alloys.  Manganese  alloys.  Carbon  alloys. 
Material  fomiings,  USSR. 

Investigations  were  made  to  determine  the  effect  of 
alloying  elements  on  the  tendency  of  machine  steel  to 
brittle  fracture,  grain  growth  in  ttiermal  treatment,  and 
austenite  transformations;  isothermal  and  thermoklnetic 
diagrams  of  alloy  steels  are  given.    Considerable  attention 
has  been  given  to  the  study  of  the  mechanical  and  tech- 
nological properties  steels  in  connection  with  their  alloying 
and  inoculation.   Given  are  data  on  the  strength,  plasticity, 
and  toug^ess  of  low-alloy  and  large-scale  alloy  steels  in 
products  with  large  cross  sections  as  well  as  recommenda- 
tions as  to  a  rational  use  of  steels  in  order  to  economize 
nickel,  molybdenum,  and  other  scarce  metals.   This  book 
is  Intended  for  scientific  and  engineering-technical  workers 
such  as  metal  scientists  and  heat  scientists.    (Author) 
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Descriptors:  (* Aluminum;  Oxidation),  Foils,  Liquid 
metals.  Corrosion,  Reaction  kinetics.  Manometers, 
Volumetric  analysis.  Surface  properties.  Combuslon. 

A  combination  manometrlc  and  volumetric  system  was 
constructed  for  determining  the  oxidaticm  rates  of  both 
solid  and  molten  aluminum.    Preliminary  experiments  in- 
dicate that  the  sensitivity  and  accuracy  of  the  system  are 
adequate  for  the  present  study.    A  number  of  runs  were 
made  using  aluminum  foil  at  600C.   Al&ough  ihe  actual  oxi- 
dation rates  were  not  reproducible,  ihe  total  amount  of  oxy- 
gen consumed  was  apprrodmately  the  same  in  all  cases.   The 
inconsistency  in  the  results  confirm  previous  findings,  i.e. 
oxidation  rates  depend  greatly  on  the  way  the  suriace  is 
originally  treated.   This  is  apparently  true  even  in  the  case 
of  molten  aluminum.    Aluminum  foil,  at  600C,  gained 
approximately  5.2  micro-gm/sq.  cm.   Initial  experi- 
ments with  molten  aluminum  indicsite  much  higher  weight 
gains  than  those  obtained  with  aluminum  foil.  (Author) 
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THE  RECRYSTALUZATION  KINETICS  OF  HIGH  PURITY 

IRON. 

Final  technical  rept.  for  1  Oct  62-1  Oct  63, 

1^  E.  J.  Hughes,  P.  W.  Barion,  A.  A.  Johnson,  and 

G.  Abowltz.   Aug  64,  33p 
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Descriptors:  (*RecryBtalIlzatlon,  Iron),  (•Iron,  Recrysta- 
lUzatlon),  Zone  melting.  Purification,  Electron  beams.  Re- 
fining (Metallurgy),  Grain  boundaries.  Impurities,  Phase 
studies.  Tungsten,  Carbon,  Nitrogen,  Oxygen,  Hydrogen. 

Measurements  have  been  made  at  the  Isothermal  recrystal- 
llzation  kinetics  of  electron  beam  zone  refined  iron.    The 
principal  Impurities  In  this  material  were  tungsten,  carbon, 
nitrogen,  oxygen  and  hydrogen  which  together  totalled 
approximately  50  ppm.    The  results  are  Interpreted  In  terms 
of  a  theory  of  solute  limited  grain  boundary  migration  re- 
cently proposed  by  Cahn  (1962).   According  to  this  Interpre- 
tation the  boundary  velocity  at  low  velocities  is  determined 
principally  by  drag  due  to  the  tungsten  Impurity  atoms, 
while  at  high  velocities  it  is  determined  principally  by  the 
other  four  species  of  Impurities.   Some  evidence  tending  to 
support  these  conclusions  was  obtained  by  repeating  the 
measxxrements  on  similar  material  to  which  extra  carbon 
had  been  added.    This  had  the  effect,  as  expected,  of  slowing 
dovm  the  grain  boundary  migration  more  In  the  high  velocity 
region  than  In  the  low.  (Author) 
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Lockheed  Missiles  and  Space  Co.,  Sunnyvale,  Calif. 

RECOVERY  BEHAVIOR  OF  PURE  ALUMINUM  AND 

SELECTED  BODY -CENTERED  CUBIC  METALS. 

R^t.  for  1  Mar  63-30  Mar  64, 

by  J.  L.  Lytton,  K.  H.  Westmacott.  and  L.  C.  Potter. 

Aug  64,  64p 
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Descriptors:  (* Aluminum,  Shear  stresses), 
(•Molybdenum,  Shear  stresses),  (*Nloblum,  Shear 
stresses).  Molybdenum  alloys,  Tungsten  alloys.  Stresses, 
Electron  microscopy.  Metallography,  Crystal  sub- 
structure, Crystal  lattice  defects.  Deformation,  Grain 
boundaries.  High-temperature  research. 

The  flow  stress  recovery  of  high-purity  aluminum, 
unalloyed  sintered  molybdenum,  Mo-1  wt  I  W,  and 
electron-beam-melted  columblum  following  a  tensile 
prestrain  was  studied  in  terms  of  a  fractional  flow  stress 
recovery  parameter  f.    The  flow  stress  recovery  behavior 
was  related  to  the  dislocation  rearrangements  using 
transmission  electron  microscopy  for  aluminum  and 
columblum  and  etch-pit  techniques  for  molybdenum. 
During  recovery  of  aluminum  at  120C  and  160C,  nearly 
stable  strength  levels  were  attained,  the  strength  level  for 
120C  recovery  being  greater  than  that  for  160C.   This 
stabilization  of  flow  stress  was  related  to  the  formation 
of  metastable  dislocation  networlu  bounding  nearly  perfect 
cells.   The  recovery  of  molybdenum  and  Mo-1  wt  %  W  was 
studied  at  800  and  900C,  and  the  results  showed  that  the 
tungsten  addition  had  no  effect  on  the  recovery  behavior. 
An  etch-pit  study  of  the  dislocation  substructures  formed 
at  900C  revealed  that  recovery  was  accompanied  by  the 
formation  of  subbouodaries  along  certain  lattice  planes  to 
form  approximately  square  cells  when  viewed  in  the  sheet 
plane.   The  recovery  of  columblum  was  studied  at  800  and 
900C.   The  flow  stress  decreased  and  then  increased  after 
reaching  a  minimum,  especially  at  900C.   Network  forma- 
tion was  shown  to  occur,  and  the  observed  Increase  of  flow 
stress  with  increasing  recovery  time  was  related  to  the 
formation  of  a  precipitate  along  dislocatton  lines. 
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Descriptors:  (♦Molybdenum  alloys.  Creep). 
(*Creep,  Molybdenum),  Materials,  Titanium  alloys, 
Carbon  alloys.  Zirconium  alloys.  Potassium,  Vapors, 
Rupture,  Transport  properties.  Corrosion, 
Environment  tests,  Mlcrostructurt,  Stresses,  Heat 
treatment,  Crystals,  Turbine  wheels.  Turbine  blades. 
Nuclear  propiUslon. 

The  results  of  experimental  investtgations  to  determine 
the  effect  of  potassium  on  the  creep- rv5)ture  properties  of 
the  TZM  alloy  are  presented  herein.   The  tests  were  con- 
ducted at  1800  and  2000F,  with  and  without  exposure  to 
saturated  potassium  vapor.   The  results  indicated  that  the 
creep-rupture  behavior  was  not  influenced  significantly  by 
exposure  to  potassium  vapor  for  periods  of  approximately 
1,000  hours.    However,  some  mass-transfer  type  corrosion 
was  observed.   This  signifies  that  It  is  dangerous  to 
extrapolate  the  results  of  this  study  to  10,000  hours, 
because  progressive  mass  transfer  might  eventually 
cause  accelerated  creep  and  premat;ure  failure.    (Author) 
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Auburn  Univ.,  Ala.  Research  Foundation. 

INVESTIGATION  OF  MECHANISM  OF  FAILURE  OF 

HIGH-STRENGTH  MATERIALS.    PART  H.    THE  EFFECT 

OF  THICKNESS  AND  TEMPERING  TEMPERATURE  ON 

FRACTURE  APPEARANCE  TRANSITION  TEMPERATURE 

AND  CRITICAL  FRACTURE  TOUGHNESS  OF  HIGH 

STRENGTH  SHEET  STEEL. 

Technical  rept.  no.  2  (final), 
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Descriptors:  (*Steel,  Fracture  (Meichanics)),  (♦Fracture 
(Mechanics),  Steel),  Transition  temperature.  Toughness, 
Sheets,  Temperature,  Thickness,  Heat  treatment.  Ma- 
terials, Tensile  properties.  Shear  stresses.  Molybdenum 
alloys.  Chromium  alloys,  VanadiuHk  alloys.  Nickel  alloys. 
Manganese  alloys. 

The  critical  fracture  toughness  parameter,  K  sub  c,  of 
AMS-6434  sheet  steel  reflected  a  degree  of  Independence 
at  specimen  thickness  at  yield  strengths,  sigma  sub  YS,  of 
191.5  and  236  ksi,  when  considered  in  terms  of  any  particu- 
lar test  temperature  within  the  range  -300  to  300F.   The 
K  sub  c  parameter  generally  followed  the  trend  established 
by  Increasing  proportion  of  shear  fracture,  regardless  of 
the  existence  of  Individual  or  colledtlve  effects  of  sheet 
thickness,  ten^wrlng  temperature  or  test  temperature. 
Fracture  appearance  transition  temperature,  FATT,  was 
observed  to  decrease  non- linearly  with  deer  Basing  specimen 
thickness  for  sigma  sub  YS  <=  191.5  and  236  ksi.   The  effect 
of  decreasing  thickness  was  relatively  mors  pronounced  in 
depressing  FATT  than  was  the  effect  of  increasing  tem- 
pering temperature.  (Author) 
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A  compliance  gage  of  modified  design  was  conceived  and 
constructed.    Using  the  modified  gage,  an  ejqjerimental 
curve  relating  compliance  and  crack  extension  factor  was 
obtained.    The  rather  excellent  agreement  between  the 
experimental  curve  and  the  Irwin-Westergaard  theoretical 
curve  was  the  basis  for  considering  the  modified  gage  to  be 
reliable.    A  comparison  of  K  sub  Ic  and  K  sub  c3  values 
revealed  that  the  former  were  of  lower  magnitude,  con- 
sistently, than  the  latter  for  the  yield  strength  level  of  157 
ksi.   The  reason  for  this  behavior,  apparently  contradictory 
to  the  observations  of  others,  was  not  established.   The  de- 
pendence of  K  sub  c3  on  thickness,  although  not  of  primary 
interest  in  this  investigation,  was  observed  to  reflect  a 
changing  trend  with  varying  strength  level.   The  slopes  of 
K  sub  c3  versus  thickness  curves  changed  from  positive, 
to  essentially  zero,  to  negative  as  the  yield  strength  in- 
creased from  157,  to  214,  to  235  ksi,  respectively.  (Author) 
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Descriptors:  (♦Titanium  alloys.  Mechanical  properties), 
Aluminum  alloys,  Silicon  alloys.  Vanadium  alloys. 
Chromium  alloys.  Molybdenum  alloys.  Manganese  alloys. 
Nickel  alloys,  Uranium  alloys.  Tensile  properties. 
Zirconium  alloys.  Deformation,  Ductility,  Mic restructure. 
Heat  treatment. 

An  investigation  was  conducted  on  el^t  promising,  high- 
strength  titanium  alloys  which  had  as  their  basic  composi- 
tion Ti-6Al-6V-2ai.   Small  percentages  of  beta-stabilizing 
elements,  such  as  Cr,  Mo,  Mn,  Nl  and  U,  in  various  com- 
binations along  with  a  maximum  of  4  percent  Zr  were  added. 
Selectfon  of  these  alloys  was  based  upon  results  of  a  pre- 
vious U.  S.  Army  Materials  Research  Agency  program. 
The  series  of  studies  consisted  of  (1)  determining  the  beta 
transus  temperature,  (2)  determining  proper  forging  tem- 
perature, and  (3)  establishing  a  thermal  cycle,  which  would 
result  in  optimum  mechanical  properties.   The  results  of 
standard  tensile  and  V-notch  Charpy  impact  test  bars 
machined  from  upset  billets  which  were  forged  and  heat 
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treated  at  optimum  Investigated  temperatures,  indicated  a 
general  increase  in  the  tensile  and  yield  strength  when 
compared  with  the  base  alloy,  Ti-€Al-6V-2Sn.    The  overall 
improvements  in  strength  ranged  from  a  substantial  In- 


crease of  ^>proximately  15,000  psi  in  both  yield  and  tensile 
strengths  at  0.1  percent  offset  for  several  of  the  alloys,  to 
an  increase  of  from  0  to  8,000  psi  for  the  remainder  of  the 
alloys.   (Author) 


n 


MILITARY  SCIENCES  AND  OPERATIONS  •  Division  18 


18.  Military  Sciences  and  Operations 


AD-606  902  Dlv.    18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp..  Santa  Monica,  Caltf] 

USE  OF  A  SIMULATION  LABORATORY  TO  STUDY  THE 

ORGANIZATION  AND  EFFECTIVBNESS  OF  AIR  FORCE 

LOGISTICS,  r 

by  Stephen  Enke.    16  Apr  58,  lOp  ''■  I>-1343 

Unclassified  report 

Descriptors:  (♦Air  force  logistics  command.  Simulation), 
(*Loglstics,  Management  engineering).  Costs,  Air  force 
systems  command.  Armed  forces  supplies.  Data  processing 
systems.  Spare  parts.  Aircraft,  Performance  (Human), 
Decision  making.  Game  theory,  qperations  research. 


The  Logistics  Systems  Laboratorir  concluded  its  first 
large-scale  simulation.   Two  sets  of  supply  policies  were 
compared,  and  the  'new'  set  was  tasted  for  operabllity,  all 
within  a  simulated  Air  Force  logistics  system  Including 
bases,  supply  depots,  a  parts  repair  depot,  a  contractor's 
plant,  an  electronic  data-processing  center,  various 
agencies  within  the  Air  Material  Conunand,  and  certain 
other  C<nnnuuKl  headquarters. 
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DEFENSE  DEPARTMENT, 
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Descriptors:  (*Logisttcs,  Management  planning), 
(•Management  planning.  Department  of  Defense),  Manage- 
ment engineering,  Arnoed  forces  supplies.  Armed  forces 
procurement.  Management  control  systems.  Stock  level 
oontrol.  I 

Slowly  but  inexorably  in  fact  as  wall  as  on  paper,  noany  of 
the  supply  activities  ot  the  four  Services  are  being  Integrated 
within  the  Department  of  Defense.   Although  most  of  the 
still  unintegrated  logistics  activities  tend  to  be  peculiar  in 
some  way  to  a  particular  Service,  and  so  should  never  be 
centrtdlzed,  there  are  still  many  8\Q>ply  Items  that  are 
sufficiently  common  to  Justify  more  coordinated  management. 
Some  of  these  poeslbllltles,  and  paoticularly  a  reconstitution 
and  extension  of  the  present  Interservioe  Supply  Support 
Conunlttee,  are  examined  in  this  aoticle. 
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Presented  at  the  Management  Semltaar  on  Electronic  Data 
Processing.  Brookley  AFB.  Mobile,  Ala.,  14  Apr  68. 
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Descriptors:  (*LogtotlC8,  Management  planning),  (*Man- 
agement  planning.  Mathematical  models).  Weapon  systems. 


Spare  parts.  Guided  missiles.  Programming  (Compu- 
ters), Storage,  Decision  makii«.  Training. 

The  paper  gives  a  definition  <rf  machine  models  and  their 
uses  in  logistic  planning  and  experimentation.   As  examples, 
a  general  description  is  given  of  a  man-machine  model,  and 
of  the  Missile  Support  Model.   This  description  covers 
such  areas  as: 

(1)  The  purpose  of  these  models. 

(2)  The  general  procedure  used  In  creating  the  models. 

(3)  The  trouble  areas  found  in  this  creative  period. 

(4)  The  results  obtained  from  the  running  of  the  models. 

(5)  The  trouble  areas  found  in  the  running  of  the  models. 

(6)  Other  possible  uses  of  models,  such  as  a  means  of 
training  (»  a  managerial  level.  (Author) 
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COMMUNICATIONS  ANALYSIS  IN  LP-I  (THE  LOGISTIC 
SYSTEMS  LABORATORY'S  PROJECT-I), 
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Behavior,  ^>are  parts.  Systems  engineering.  Job  analysis, 
Airorsft,  Computim. 
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OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

ECONOMICS  OF  DEFENSE  PROCUREMENT  AND 

SMALL  BUSINESS. 

t^  David  Novick  and  J.  Y.  Springer. 

15  Aug  58.  28p    P-1462 

Unclassified  report 

Descriptors:  (*Arined  forces  procurement, 
Economics).  (*Economics.  Armed  forces  procurement). 
Logistics.  Ordnance,  Weapons,  Defense  systems.  Costs, 
Commerce,  Weapon  systems.  Department  of  Defense, 
Industries,  Government  procurement.  Statistical  data. 
United  States  government. 

This  paper  examines  the  magnitude  and  nature  of 
military  procurement  and  the  special  commercial 
considerations  Involved.    The  analysis  concentrates  on 
specialized  military  equipment  and  gives  only  passing 
attention  to  the  problems  of  doing  business  with  the 
military  in  such  conmiodittes  as  shoes,  clothing,  type- 
writers, meat  and  vegetable  products,  and  a  multitude  of 
other  Items  that  the  services  buy  that  are  similar  to  or 
identical  with  standard  articles  of  commerce.   The  main 
concern  of  this  study,  therefore,  is  centered  on  the 
economics  of  procurement  of  weapons  and  the  related  and 
specialized  equipment  essential  to  their  operation.   Of 
necessity  it  includes  components,  materials,  special 
products,  and  services  required  for  weapons  and  their 
directly  related  equipment. 


AD-607  015  Dlv.    18,  32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

MILITARY  THOUGHT  AND  POLITICS  IN  THE  U.S.S.R. 

by  Myron  Rush.   26  Aug  58,  lip   P-1469 

Unclassified  report 

Prepared  for  presentation  in  The  New  Leader  magazine. 

Descriptors:  (*Milltary  strategy.  USSR),  (*USSR, 
Military  strategy).  Nuclear  weapons.  Strategic  weapons. 
Strategic  warfare.  Military  publications.  Armed  forces 
(Foreign),  Reviews. 

What  is  Soviet  thinking  on  the  fantastic  new  we{^x>ns. 
In  any  future  war,  what  would  be  their  mission.   How  are 
they  expected  to  contribute  to  victory.   More  generally, 
what  Is  Soviet  military  doctrine  (the  principles  governing 
the  employment  of  military  forces  in  combat)  and  Soviet 
military  strategy  (plans  for  achieving  specific  objectives) 
in  the  nuclear  age.   These  are  the  questions  posed  by 
Dr.  Garthoff,  and  in  quest  of  the  answers  he  has  examined 
Soviet  military  organization,  force  structure,  and  military 
posture  to  determine  their  bearing  on  Soviet  doctrine  and 
strategy. 
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OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 
THE  DELICATE  BALANCE  OF  TERROR, 
by  Albert  Wohlstetter.   6  Nov  58,  rev.  Dec  58, 
46p   P-1472 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Deterrence,  Cold  war),  (♦Defense  systems. 
Deterrence),  (♦Foreign  policy.  United  SUtea  Government), 
Nuclear  warfare.  Disarmament.  Public  opinion.  Strategic 


air  command.  Warning  systems.  Strategic  warfare.  Nuclear 
weapons.  Limited  war. 

The  assumption  that  a  general  thermonuclear  war  is 
extremely  unlikely  is  held  in  conmion  by  most  of  the  crltica 
of  our  defense  policy  as  well  as  by  its  proponents.    Because 
of  its  crucial  role  in  the  Western  strategy  of  defense,  the 
stability  of  the  thermonuclear  balance  wtiich,  it  is  generally 
supposed,  would  make  aggression  irrational  or  even  Insane 
is  examined.    The  balance  is  believed  to  be  precarious, 
with  critical  implications  for  policy.    Deterrence  in  the 
1960's  win  be  neither  inevitable  nor  impossible  but  the 
product  of  sustained  intelligent  effort,  attainable  only  by 
continuing  hard  choice.   As  a  major  illustration  important 
both  for  defense  and  foreign  policy,  the  particularly 
stringent  conditions  for  deterrence  which  affect  forces 
based  close  to  the  enemy,  whether  they  are  U.  S.  forces  or 
those  of  our  allies,  under  single  or  Joint  control  are  dis- 
cussed.   Also  considered  are  the  inadequacy  as  well  as  the 
necessity  of  deterrence,  the  problem  of  accidental  but- 
break  of  war.  and  disarmament. 


AD-607  019  Dlv.    18,  15 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
THE  DISTRIBUTION  OF  RADIAL  ERROR  AND  ITS 
STATISTICAL  APPUCATION  IN  WAR  GAMING, 
by  H.  P.  Edmundson.   29  Aug  58,  31p   P-1473 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Game  theory.  Warfare),  (♦Errors,  Distri- 
bution), Statistical  analysis,  Targets,  Circular  error 
probable.  Mathematical  models.  Detonations,  Functions. 

The  report  presents  a  unified  treatment  of  the  assump- 
tions and  theorems  concerning  the  distribution  of  radial 
error,  and  demonstrates  its  statistical  application  in  war 
gaming.    The  density  function  and  cumulative  distribution 
function  of  the  radial  error  are  derived  and  graphed  for 
one,  two,  and  three  dimensions.    For  each  of  these  cases, 
formulas  are  given  for  the  expectation,  standard  deviation, 
and  median  of  the  radial  error.   Tables  of  pertinent  con- 
version are  proveded.    Results  are  given  for  the  distri- 
bution of  detonation  points  in  three  dimensions  that  are 
useful  in  war  games  employing  atomic  rockets  or  torpedoes. 
(Author) 
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DESCRIPTION,  EXPERIMENTAL  CALIBRATION,  AND 

ANALYSIS  OF  THE  RADL\TION  TEST  FACILITY  AT  THE 

PROTECTIVE  STRUCTURES  DEVELOPMENT  CENTER. 

Technical  rept. 

by  C.  McDonneU,  J.  VeUetri,  A.  W.  Starblrd,  and 

J.  F.  Batter.    1  Sep  64,  llOp 

Contract  DA18  020ENG3096 

PSDC  TR14 

Unclassified  report 
Legibility  of  this  document  is  in  part  unsatisfactory. 

Descriptors:  (♦Shelters,  Models  (Simulations)), 
(♦Radiological  contamination,  Shelters),  Calibration, 
Dose  rate.  Dosimeters,  Radiation  monitors.  Steel, 
Structures,  Civil  defense  systems.  Radioactive 
fallout.  Shielding,  Instrumentation,  Test  equipment. 
Cobalt,  Equations.  Geometric  forms,  Standardlratioo, 
Experimental  data. 
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The  initial  calibration  experiments  performed  at  the 
Radiation  Test  Facility  of  the  Protective  Structures 
Development  Center  are  described  and  their  results 
analyzed.    The  dose  rate  above  an  open  field  and  the  attenua- 
tion afforded  by  the  steel  frame  of  the  test  structure  is 
calculated  and  found  to  agree  well  with  experiment  when 
modified  calculational  procedures  are  used.   The  cumulative 
angular  distribution  of  direct  radiation  is  found  to  be  as 
much  as  fourteen  percent  above  that  predicted  by  theory 
over  the  range  Investigated.   Several  modifications  of 
presently  used  calculational  techniques  are  suggested. 
(Author) 
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COST-EFFECTIVENESS  ANALYSIS  fi$  A  MANAGEMENT 

TOOL. 

by  Chauncey  F.  Bell.   Oct  64,  69p   P-b688 

Onclasstfied  report 

Prepared  for  presentation  to  the  DefehBe  Weapons 
Systems  Management  Center,  Wright-ipatterson  Air  Force 
Base,  22  Oct  64. 

Descriptors:  (♦Costs,  Management  engineering), 
(♦Management  engineering,  Decision  making), 
(♦Defense  systems.  Simulation),  Guided  missiles, 
Stock  level  control.  Armed  forces  budgets.  Computers, 
Logistics,  Maintainability.  Air  force!  personnel. 
Weapon  systems.  Manpower  studies,  EffectivenesA. 

The  potential  value  of  cost-effectlven«$s  analysis  as  a 
Rianagement  tool  Is  discussed.    Such  analyses  can  be  useful 
because  they  suggest  an  examination  Of  alternative  ways  of 
attaining  a  given  objective  or  goal,  because  they  focus 
attention  on  selecting  appropriate  objectives  and  relevant 
variables,  and  because  they  require  Identification  and 
quantification  of  these  factors.    While  such  apparent  pre- 
cision may  sometimes  lead  to  unwarranted  confidence  in 
the  results,  any  management  decision  is  affected  as  much 
or  more  by  such  short-comings.  Independent  of  cost- 
effectiveness  analysis.   On  balance,  then,  the  Identification, 
quantification,  and  systemizatlon  of  c0St -effectiveness 
analyses  adds  to  the  likelihood  that  th^  resulting  Judgment 
decision  Is  a  good  one. 
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Foreign  Tech.  Dlv.,  Air  Force  SystenU  Command, 

Wright-Patterson  AFB,  Ohio. 

AEMAL  COMBAT  IN  THE  STRATOSPHERE    AND   A 

SMALL  AIR-BATTLE  LEXICON, 

by  W.  Kopenhagen  and  Henkes.   22  Sep  64,  16p 

FTD  TT64  641;  TT  64  71540 

Unclassified  r^>ort 

Unedited  rou^  draft  trans,  of  Aero-SMrt  (East  Germany) 
1964,  no.  3,  p.  77-83. 

Descriptors:  (♦Aerial  warfare,  Stratt>Bphere),  (♦Strato- 
sphere, Aerial  warfare).  Interception,  Fighters,  Aerial 
targets.  Aircraft  defense  systems.  Air  control  centers. 
Air  traffic  controllers.  Dictionary,  Radar  interception. 

This  is  the  story  of  a  day  in  the  life  of  an  East  German 
air  intercept  controller.   There  is  a  description  of  an 
exercise  intercept  from  alarm  to  inte]MM>t. 
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SOME  IMPLICATIONS  OF  'WEAPONS  SYSTEM 

SUPPORT'  BY  AMC, 

by  Stephen  Enke.   27  Jun  55,  12p  RM-1508 

Unclassified  report 

R^t.  on  ProJ.  RAND. 

Descriptors:  (♦Weapon  systems,  Stock  level  control), 
(♦Stock  level  control.  Weapon  systems).  Strategic 
materials.  Mobilization.  Logistics.  Supply  depots. 
Spare  parts.  Maintenance,  Data  processing  systems. 
Storage,  Management  engineering,  Armed  forces 
procurement. 

•We^x>ns  systems  support'  by  AMC  promises  to  supply 
mobile  combat  units  more  effectively  and  to  reduce 
present  depot  concentrations  of  some  property  subclasses. 
However,  there  will  be  a  tendency  to  increase  stock 
holdings  as  a  result,  and  this  aspect  should  be  costed  if 
possiUe.   It  is  important  too  that  the  repair  and  procurement 
of  common  items  continue  to  be  on  a  commodity  basis, 
and  that  subsidiary  'weapon  support'  ownership  accounts  are 
not  allowed  to  develop.   (Author) 
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COMBAT  BETWEEN  HETEROGENEOUS  FORCES, 

by  O.  Helmer.   5  May  47,  1^  RM-6 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Warfare.  MUltary  strategy).  (♦Military 
strateor,  Lanchester  equations).  Optimization,  Differ- 
ential equations.  Matrix  algebra. 


AD-607  256  Div.    18.  15.  28,  30 

OTS  Prices:  HC  $1.76/MF  $0.76 

Laboratory  of  Aviation  Psychology,  (%io  State  Univ. 

Research  Foundation,  Columbus. 

AN  APPLICATION  OF  BAYES  THEOREM  AS  A 

HYPOTHESIS-SELECTION  AID  IN  A  COMPLEX 

INFORMATION- PROCESSING  SYSTEM. 

Final  rept.  for  15  Mar  63-31  Jan  64, 

by  Jack  F.  Southard,  Davis  A.  Schum.  and  George  E. 

Briggs.   Aug  64,  73p 

Contract  AF33  657  10763,  ProJ.  7184,  Task  718403 

AMRL  TDR64  51 

Unclassified  report 

Descriptors:  (♦Threat  evaluation.  Data  processing 
systems),  (♦Decision  making.  Threat  evaluation), 
(♦Statistical  analysis.  Military  Intelligence),  Computers, 
Simulation,  Probability,  Mathematical  prediction, 
Theorems,  Officer  personnel.  Air  defense  command. 
Human  engineering,  Performance  (Human),  Real  time. 
Applied  psychology.  Systems  engineering.  Simulation. 

The  first  of  a  series  of  experiments  investigating  the 
value  of  automated  hypothesis-evaluation  aids  in  multiman- 
machine  systems  devoted  to  assessing  or  diagnosing 
threat  is  described.    In  the  experiment,  an  eight-man  team 
evaluated  threats  posed  by  a  hypothetical  aggressor.   The 
team  made  these  evaluations  on  the  basis  of  intelligence 
information  gathered  during  simulated  reconnaissance 
overflights  of  aggressor's  territory.    The  primary  output 
of  the  threat-evaluation  team  was  the  commanding  officer's 
posterior  probabilities  estimates  as  to  aggressor's  most 
likely  hostile  strategies.    During  half  of  the  experimental 
Jrlals,  the  commander  had  access  to  computer -produced 
posterior  probabilities  based  upon  a  modification  of  the 
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Bayes  Theorem.   The  major  experimental  Issue  was 
whether  or  not  these  would  aid  the  commander  in  his 
hypothesis  evaluation.    Also  investigated  was  the  effect  of 
data-processing  load  upon  system  operation.    Although 
some  improvement  in  the  posterior  probabilities  estimates 
resulted  from  the  commander's  having  access  to  the 
hypothesis -evaluation  aid  and  this  improvement  became 
noore  pronounced  as  system  load  Increased,  the  main-order 
effect  of  access  to  the  aid  was  not  found  to  be  statistically 
significant.    (Author) 
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SOME  DESIGN  CONSIDERATIONS  FOR  A  TACTICAL 

OPERATIONS  MODEL, 

by  L.  J.  Craig.   Sep  64,  17p   P-2974 

Unclassified  report 

Prepared  for  presentation  at  the  Congress  on  the 
Information  System  Sciences  (No.  2),  Hot  Springs,  Va., 
Nov.  64. 

Descriptors:  (*Mllitary  tactics.  Simulation),  Design, 
Digital  computers,  FVogramming  (Computers),  Data 
processing  systems,  Air  traffic  control  systems, 
Tactical  air  command,  System  engineering. 

Computer  models  or  operational  simulations  are  usually 
designed  with  some  specific  applications  in  mind.   The 
apipeal  to  generality  Is  usually  side-stepped  by  noting 
that  much  of  the  value  of  simulation  can  be  obtained 
without  an  overabundance  of  detail.   That  there  is  much 
truth  in  this  argument  cannot  be  denied;  however,  what 
may  be  viewed  as  unnecessary  detail  to  one  analyst  may 
be  the  essence  of  a  highly  Interesting  problem  to  another. 
This  paper  (.''nsiders  some  of  the  pertinent  design  consid- 


erations for  a  tactical  operations'  simulation  which  would 
attempt  to  resolve  some  aspects  of  this  problem.    (Author) 
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Phllco  Research  Labe.,  Newport  Beach,  Calif. 

EXPERIMENTS  FOR  DETERMINING  THE  EFFECTS  OF 

THE  ATMOSPHERE  ON  LONG  RANGE  OBLIQUE 

PHOTOGRAPHY. 

Kept.  ft>r  Jul  63-Jul  64, 

by  J.  H.  Atkinson.  P.  G.  McManlgal,  and  B.  G.  Foster. 

Jul  64,  211p 

Contract  AF33  657  11670,  ProJ.  6220,  Task  622009 

AL  TDR64  153 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (* Photographic  reconnaissance,  Atmosphere), 
(*Meteorological  phenomena.  Photographic  techniques), 
(♦Atmosphere,  Photography),  Aerial  photography). 
Atmospheric  motion.  Lasers,  Caineras,  Photographic 
contrast.  Effectiveness. 

The  object  of  Phase  I  of  the  project  was  to  design  e;qperl- 
ments  and  appropriate  Instrumentation  for  Investigating  the 
effects  of  the  atmosphere  on  reconnaissance  photography. 
These  experiments  are  described  in  detail  In  the  report 
along  with  the  basic  theory  underlying  them.   The  instru- 
mentation is  also  fully  described  with  drawings  and 
schematic  diagrams  where  available.    Experimental  sites 
were  investigated  and  information  concerning  them  is  con- 
tained herein.    The  complete  program  for  the  performance 
of  the  experiments  and  the  manner  in  which  the  experimental 
results  will  be  used  to  formulate  a  workable  theory  of  loi^ 
range  oblique  photography  is  outlined.  (Author) 
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A  PERMANENT  RECORDER  FOR  RADIO  DIRECTION 

FINDING  CRT  BEARING  DISPLAY  UNITS. 

Radiolocation  Research  Lab.  technical  note, 

by  Charles  Jack  Hawley.    Aug  64,  45p   RRL-251 

Contracts  DA36  039SMC03720E,  Nonrl«$4  02. 

ProJ.  NR371  161 

Uliclasslfled  report 

Legibility  of  this  document  is  In  part  unsatisfactory. 
4«productlon  has  been  made  from  best  available  copy. 

Descriptors:  (TMrectlon  finding.  TeleHsion  display 
systems),  (•Facsimile  recording  systems.  Direction 
finding),  (•Television  display  systems,  Direction 
finding),  (•Radio  navigation,  Television  display  systems) 
Cathode  ray  tube  screens.  Panoramic  scanners, 
Photoelectric  cells  {Semiconductor),  Radio  equipment, 
DlrectiOD  finding  slpials.  Recording  systems. 

A  system  enabling  permanent  recording  from  cathode 
ray  tube  bearing  display  unite  has  been  described  and  ite 
performance  demonstrated.   The  system  was  seen  to 
operate  well  in  the  bearing  versus  time  mode  of  recording 
The  recorder  is  versatile  in  that  it  can  record  from  any 
CRT  display  using  a  line  or  tip  trace  inclined  at  some 
angle  with  the  vertical  axis  as  the  bearliii«  Information. 
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SOLID  STATE  TACAN  RECEIVER-CODik 

Final  rept.  no.  l, 

by  N.  R.  Ascione  and  J.  C.  Coizie.    Feb 


04.  114p 


NAVIGATION  •  Division  19 


Contract  AF19  604  8352 
ESD  TDR64  235 


Unclassified  report 


Descriptors:  (•Radio  navigation.  Radio  receivers), 
(•Radio  receivers.  Coding).  Semiconductor  devices. 
Radio  communication  systems.  Pulse  communication 
systems,  Radio  beacons.  Navigational  aids,  Design, 
Wiring  diagrams.  Modules  (Electronics),  Amplifiers, 
Decoding,  Clrculto,  Transponders. 

The  design  of  a  solid  state  receiver  coder  for  use  as 
part  of  a  TACAN  ground  station  Is  given.   A  deteiled 
description  of  the  deliverable  breadboard  from  both  Ito 
physical  and  electrical  aspects  is  given,  together  with 
test  resulte  obtained  to  date  and  recommendations  for 
further  development.    (Author) 
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Federal  AviaUon  Agency.  Washington,  D.C. 

NAS  CHART  OVERLAYS  FOR  THE  SYSTEM  DESIGN 

TEAM,  SUPPLEMENT  NO.  2. 

Memorandum  rept., 

by  Richard  G.  Brown  and  Harry  L.  Lamb.   Jul  64,  190d 

ProJ.  141  411  05A  ^ 

FAA  RD64  97 

Unclassified  report 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Maps,  Navigational  aids),  (*Navigatlonal 
aids.  Maps),  Ranges  (Distance),  Low  frequency.  Beacons, 
Direction  finding  stations.  Very  hi^  frequency,  Ultrahlrii 
frequency.  Air  traffic  control  systems.  Air  traffic  control 
terminal  areas.  Air  transportation,  design. 

aipplemait  No.  2  is  the  second  addition  to  the  Memorandum 
T  I'^fl',    ^  ^^^^  Overlays  for  the  System  Design  Team. 
July  1963.    Reproductions  of  four  additional  NAS  overlays 
and  ei^t  administrative  overlays  are  presented.    The 
administrative  overlays  describe  the  various  Offices  and 
related  boundaries  of  the  Federal  Aviation  Agency  within 
the  Continental  United  States.  (Author)         "»      '      "^ 
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20.  Nuclear  Physics  and 
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INVARIANT  IMBEDDING  AND  NEUTRON  TRANSPORT 

THEORY  -  A  GENERALIZED  APPROACH, 

by  Richard  Bellman,  Robert  Kalaba,  and  G.  Milton 

Wing.    7  Feb  58,  lOp   P-1380 

Unclassified  report 

Legibility  oi  this,document  is  in  part  unsatisfactory. 
ReproducooirSrsriQeH^ade  from  best  available  copy. 

Descriptors:  (*Neutron  transport  theory.  Equations), 
Neutron  flux.  Probability,  Integral  equations.  Neutron 
cross  sections. 

In  previous  papers  the  theory  of  invariant  imbedding 
has  been  applied  to  a  variety  of  transport  problems.    Each 
problem  has  been  treated  Individually  and  any  change  In  the 
geometry  of  the  medium  or  energy  distribution  of  the 
neutrons  has  called  for  a  new  investigation.   A  general 
method  is  presented  for  dealing  with  many  such  cases.    A 
single  formula  Is  develc^)ed  which  covers  most  of  the 
problems  considered  In  past  work  and  leads  to  new  re- 
sults.  A  few  specializations  are  indicated.   (Author) 
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The  Soviet  Government  has  not  published  a  'Smyth  Report* 
or  any  other  official  description  which  even  in  the  most 
general  terms  describes  their  overall  atomic  energy  pro- 
gram.  As  the  Russian  sputniks  have  so  dramatically 
demonstrated,  it  Is  Soviet  policy  to  give  only  the  vaguest 
of  details  on  their  scientific  projects  until  they  have  been 
brought  successfully  to  fruition.   Even  so,  only  a  fraction 
of  their  achievements  are  exposed  to  view.    Failures  and 


reversals  remain  secret.   Thus,  it  Is  virtually  Impossible 
for  the  world  to  learn  of  Soviet  scientific  and  planning 
errors,  and  the  picture  wtiich  the  western  world  receives 
often  seems  to  reflect  an  overwhelming  Soviet  superiority. 
It  is  this  biased  picture  wtiich  often  Influences  the  military 
planning  and  strategies  of  western  nations,  and  with  regard 
to  the  Inckistrial  applications  of  atomic  energy  is  certain  to 
influence  world  economic  and  political  policy. 
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The  effects  on  criticality  of  neutron-neutron  collisions 
involving  annihilation  are  Investigated  for  one -dimensional, 
single  and  multi-group  cases.    The  analytic  treatment  shows 
that  regardless  of  the  magnitude  of  the  cross  section  for 
collision  between  moving  neutrons,  there  Is  no  critical 
length  (mass).    The  analogy  between  this  situation  and  that 
In  hydrodynamics,  where  the  addition  of  an  arbitrarily 
small  viscosity  term  eliminates  the  discontinuous  shock 
phenomenon.  Is  Indicated.   As  in  earlier  papers,  the 
underlying  equations  are  derived  using  the  principle  of 
invariant  Imbedding.    (Author) 
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In  a  counter  experiment  at  the  Princeton- Penn  Accelera- 
tor, a  precise  measurement  was  made  of  the  K-plus  life- 
time and  the  lifetime  of  the  K-plus  muon-2  decay  mode. 
The  longitudinal  polarization  of  the  muon  in  K-plus  muon-2 
decay  and  at  two  values  of  the  muon  energy  in 
K-plus  muon-3  decay  was  also  measured.   Lifetime  data 
was  analyzed  with  a  view  toward  checking  for  deviations 
from  a  pure  exponential  decay  law.   No  evidence  was 
found  for  such  deviations.   The  longitudinal  polarization  at 
the  muon  in  K-plus  muon-2  decay  was  found  to  be 
-1.01  ^  0.12.    For  the  longitudinal  polarization  of  the  muon 
in  K-plus  muon-3  decay,  we  found  P-+0.7  «  0.6  at  a  muon 
energy  of  (191  ±  4)  Mev  and  P-  -0.6  *  0.7  at  (231  ±  4)  Mev. 
These  data,  taken  together  with  other  recent  measurements 
of  this  polarization,  are  consistent  with  the  constant  form 
factor  theory  with  Zeta  =  0.5  and  with  a  partially  conserved 
strangeness  changing  vector  current  theory.   (Author) 
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The  aim  of  the  paper  Is  to  extend  previous  results  and 
techniques  so  as  to  Include  an  extensive  category  of  trans* 
port  processes  Involving  deterministic  and  stochastic 
interactions  and  general  geometries.   Characteristic  func- 
tions and  probabljltlea  as  well  aa  ^^pected  values  tfluxes) 
are  determined.  (Author) 
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Experimental  procedures  have  been  carried  out  to 
determine  the  feasibility  of  the  subBtltution  of  radioactive 
nuclides  (or  isotopes)  for  conventional  x-ray  machines  in 
the  production  of  radiograms  or  roentgenograms.   Radio- 
active nuclides  with  proper  characteristics  can  be  fabri- 
cated Into  a  very  small  portable  source.   Of  approximately 
1,300  currently  known  radioactive  nuclides,  only  48 
appeared  to  have  properties  suitable  for  this  purpose  and 
to  be  worthy  of  detailed  study.   The  present  study  indicated 
that  only  1 1  of  these  met  the  criterls  essential  for  eventual 
clinical  usefulness.   The  criteria  chosen  were  that  the 
radioactive  nuclides  should  (1)  be  readily  available,  (2)  be 
capable  of  easy  production,  (3)  have  a  half-life  of  one  month 
or  more,  (4)  possess  a  suitable  emission  spectrum,  and 
(5)  be  capatde  of  providing  a  high  specific  activity  source. 
Some  of  the  important  properties  of  the  48  radioactive 
nuclides,  used  in  their  evaluation  in  accordance  with  the 
five  criteria,  are  listed.   Although  no  one  nuclide  holds  first 
position  in  each  of  the  above  five  criteria,  nevertheless 
1(126),  Cs(131),  Ce(144),  Sm(145),  ad(153),  Eu(156), 
Dy(169),  Yb(169),  Tm(170),  Hf(176),.  and  W(181)  reasonably 
satisfy  the  requirements  for  isott^k)  radiography. 
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Content: 

Quasi-free  proton-proton  scattering.  Investigation  of  the 
Faraday  cup.  Neutron  total  cross  sections,  n-p  incoherent 
scattering  cross  section.  Biological  uses  of  proton  beams. 
Test  of  the  chew-low  extrapolation  method.  Fission  of 
medium- wel^t  elements,  Isotoplc  ratio  studies  of  stable 
elements  in  the  marine  environment,  Nuclear  Magnetism 
and  Nuclear  Spectroscopy,  Research  on  the  properties  of 
nuclei,  Muclear  interactions  in  molecules.  Resonance  studies 
with  free  iona. 
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A  review  is  given  of  the  present  status  of  dosimetry  by 
radiophotolumlnescence  and  thermolumlnescence  devices, 
including:  principles  of  operation,  types  of  glasses  or  phos- 
phors available,  types  of  luminescence-measuring  Instru- 
ments, dose-ranges,  precision  and  linearity  obtainable, 
time- stability  of  dosimeter  response,  temperature  effects 
during  irradiation  and  storage  dependence  upon  absorbed 
dose  rate,  dependence  of  response  per  roentgen  upon  the 
effective  quantum  energy  of  gamma-radiation,  response  to 
neutrons,  and  d^>endence  of  response  per  rad  iqwn  linear 
energy  transfer  (LET).   A  brief  historical  review  of  each 
system  is  presented.   Recent  developments  in  infrared  stim- 
ulable  phosphors  for  dosimetry  are  also  mentioned.   A 
reference  list  of  97  items  is  given.  (Author) 
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The  proton  energy  spectrum  in  the  heart  of  the  inner 
radiation  belt  is  presented,  based  on  e;q>erimental  data. 
The  degraded  spectra  resulting  from  the  attenuation  of  the 
incident  protons  by  5,  10  and  20  gm/sq  cm  of  polyethylene 
are  calculated.   The  air  dose  rate  due  to  the  degraded 
protons  is  given  as  a  function  of  polyethylene  shielding 
thickness.   Air  dose  rates  range  from  54  r/hr  for  no 
shielding  to  2  r/hr  for  20  gm/sq  cm  shielding.   The 
bremsstrahlung  due  to  inner-belt  eleotrcos  is  estimated. 
The  dose  rate  contribution  due  to  bremsstrahlimg  is  con- 
siderably less  than  that  due  to  protons.   (Author) 
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In  this  collection  are  presented  reports  on  calculation 
and  e^qierimental  -investigation  on  the  passage  of  neutrons 
and  ganuna-radiation  in  various  protective  media,  used  in 
transport  nuclear -energy  installations,  and  also  on  the 
study  of  radiation  diffusion  in  media,  surrounding  these 
installations.   A  part  of  the  report  is  devoted  to  engineer- 
ing problems;  construction,  assembly,  selection  of  materials 
for  the  protection  of  ship  installations,  rockets,  etc. 
Given  are  also  certain  experimental  data  and  descriptions 
of  installations,  which  can  be  used  for  the  creation  of  a 
protective  medium  for  a  nuclear  reacter  for  aircraft 
engines.   This  collection  of  reports  is  intended  for  a  broad 
circle  of  scientific  workers  and  engineers,  interested  in 
problems  of  calculating  and  constructing  reactor  protec- 
tions for  transport  installations. 
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The  purpose  of  the  study  was  to  investigate  the  oxidation 
behavior  of  molten  zirconium- 10%  uranium  alloy  particles 
in  the  presence  of  air  or  its  components.   A  theoretical 
analysis  of  the  aerodynamic  and  thermodynamic  condltiona 
affecting  the  droplets  was  carried  out.   The  reaction  of 
molten  droplets  of  50  to  8000  micron  size  with  nitrogen, 
oxygen  and  air  was  studied  at  pressures  ranging  from  3  to 
760  torr.   The  results  indicate  that  the  particles  of  all 
sizes  react  more  or  less  completely  with  the  surrounding 
atmosphere.   The  reaction  of  the  larger  particles  is  quiet 
and  smooth.   The  smaller  droplets  react  with  explosive 
violence,  disintegrating  into  very  small  particles.   Only  In  ' 
the  latter  case,  which  appears  to  be  limited  to  particles 
initially  smaller  than  400  microns,  does  the  reaction  with 
air  contribute  to  further  decrease  In  particle  size. 
(Author) 
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The  Eglin  hyperveloclty  range  wan  modified  to  Incorporate 
vacuum-pumping  equipment  capable  of  simulating  a  pressuiv 
equivalent  to  an  altitude  of  200,000  ft.  within  the  test  chamber. 
Tests  were  conducted  to  verify  performance  of  these  modifi- 
cations and  to  train  Air  Force  personnel  in  the  techniques 
and  intricacies  of  data  accumulation  using  the  explosive  shaped 
charge  projector.    At  the  Chlno  Hills  Laboratory  approxi^ 
mately  two  hundred  explosive  shaped  charge  projector  ex- 
periments were  conducted,  with  particular  emphasis  given 
to  Increasing  the  mass,  velocity,  and  dispersion  of  projectiles 
formed  by  these  projectors.  (AutlMi) 
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Report  contains  a  statement  of  the  original  objective  of 
the  contract  and  the  supplements  thereto  with  abstracts 
of  the  nine  technical  reports  Issued  to  cover  the  require- 
ments.  The  studies  concerned  data  reduction  and  pro- 
cessing In  connection  with  rocket  launcher  dynamics. 
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Designers  of  underground  structures  require  data  con- 
cerning loads  Imposed  on  such  structures  by  ground  motions. 
Ground  motion  data  is  frequently  presented  in  terms  of 
ground  shock  spectra.   Shock  spectra  can  be  determined 
experimentally  or  analytically.    The  paper  presents  an 
approximate  analytical  model.    Results  obtained  from  this 
model  are  compared  with  limited  experimental  results 
and  are  In  reasonable  agreement.    (Author) 
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Descriptors:  (*Air  force  personnel,  Psychometrics), 
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Personality,  Performance  tests.  Physical  fitness. 
Test  methods.  Correlation  techniques. 

Applicants  for  each  Air  Force  Academy  class  take  a 
battery  of  selection  tests  to  establish  their  qualifications. 
Entering  cadets  take  an  additional  battery  consisting 
mainly  of  nonacademic  exjjerlmental  tests,  developed  as 
part  of  a  program  for  the  production  of  officer  selection 
and  classification  devices.    Both  batteries  are  validated  at 
the  end  of  the  fourth  class  year  against  academic  and 
nonacademic  criteria.   In  the  class  of  1964  the  criteria 
were  the  Academic  Standard  Score,  Cadet  Effectiveness 
Rating  (CER),  Reslduallzed  Cadet  Effectiveness  Rating 
(with  respect  to  physical  aptitude).  Extracurricular 
Activities  Standard  Score,  Nonacademic  Standard  Score, 
and  Early  Motivational  Elimination.    Using  multiple  re- 
gression techniques,  It  was  found  that  there  are  measures 
in  both  the  selection  and  experimental  batteries  having 
validity  for  each  of  the  criteria.    Multiple  correlations  up 
to  .63  were  obtained  with  the  Academic  score  as  the 
criterion,  and  up  to  .51  with  the  CER.   Validities  are  not 
significantly  different  from  those  observed  in  the  class  of 
1963  for  selection  tests  common  to  both  classes.    Pre- 
viously observed  fluctuating  validities  appear  to  have 
stabilized.    (Author) 
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An  economic  analysis  of  the  engineer  -  scientist  market. 
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SCIENTISTS  AND  ENGINEERS, 
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A  model  Is  constructed  which  demonstrates  how  the 
pecuniary  and  non-pecuniary  factors  of  total  income  may 
operate  on  the  margin  to  determine  the  numbers  of  people 
In  different  occupations.  .The  net  present  income  values 
at  age  18  for  several  occupations -building  construction 
workers,  chemists,  and  chemical  engineers-are  cal- 
culated using  actual  Income  and  cost  data  to  show  the 
relevant  pecuniary  factors  which  may  Influence  young 
people  in  their  choices  of  careers.   The  Implications 
for  three  meanings  of  'shortage'  are  discussed  In  terma 
of  the  numbers  of  people  who  may  choose  scientific 
occupations.    Finally,  an  estimate  Is  made  of  the  future 
trend  of  income  for  chemical  engineers  in  respect  to 
other  occupations. 
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Project  M  has  been  broadened  from  the  original  concept 
of  a  limited  longitudinal  study  of  careers  of  Regular  officers 
commissioned  since  1959  from  selected  procurement  sources. 
It  now  Includes  all  officers  commissioned  from  all  im- 
portant sources  since  1955.    The  information  recorded 
for  each  officer  is  accumulated  periodically  for  a  wide 
range  of  categorical  variables.    This  permits  description 
of  the  total  officer  population  for  any  year  in  terms  of  these 
variables,  and  comparison  of  the  characteristics  and  career 
potential  of  officers  from  different  procurement  sources. 
Charts  and  tabulations  illustrate  the  kind  of  information 
available  for  use  in  dietermining  management  policy.    The 
comprehensive  data  files  may  be  used  not  only  for  projec- 
tions on  the  basis  of  trends,  but  also  to  determine  selection 
factors  predictive  of  high  quality  and  high  retention  rates. 
(Author) 
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A  study  of  foreign  languages  in  Naval  psychological 
operations  has  been  performed  with  the  purpose  of  beginn- 
ing to  define  research  problems  in  tee  areas  of  training 
and  operational  uttUzation.   CurretUy.  about  1,000  officers 
and  enlisted  personnel  are  annually  receiving  at  least 
some  foreign  language  training.    An  analysis  of  tee  deci- 
sions made  In  tee  administration  of  this  training  revealed 
teat  Information  about  tee  use  of  languages  In  missions  was 
not  being  systematically  employed  because  such  knowledge 
does  not  generally  exist    An  obstacle  to  tee  development 
of  this  information  is  tee  view  teat  skill  In  a  foreign  lan- 
guage is  a  tool  in  mission  performance.   The  basic 
approach  used  to  begin  to  develop  an  understanding  of  tee 
reUtion  of  languages  to  missions  was  te  rough  an  examina- 
tion of  tee  function  which  language  usage  serves  for  tee 
foreign  national.   These  functions  help  identify  criteria  for 
planning  and  evaluating  missions  and  suggest  new  missions. 
Analysis  of  tee  functions  which  language  training  serve  for 
tee  user,  togeteer  wite  oteer  mission  analyses,  help  define 
criteria  for  training  which  prepare  him  for  more  effective 
performance  in  foreign  cultures.   (Auteoi) 
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The  paper  describes  the  results  of  a  brief  examination 
of  documents  and  reports  related  to  Air  Force  activities 
in  programmed  instruction  and  the  Influence  tols  new 
educational  method  is  having  on  instructional  and  training 
programs,  both  in  military  and  civilian  fields.   The 
documents  on  which  it  draws  are  those  available  In  the 
files  of  the  Division  of  Life  Sciences  and  Mathematical 
Sciences.  DCS/Plans  and  Programs.  Hq  Office  of  Aero-     ♦ 
space  Research  (OAR),  and  in  the  Directorate  of  Life 
Sciences.  Air  Force  Office  of  Scientific  Research.  OAR. 
The  purpose  of  tels  Inquiry  was  to  identify  the  ways  that 
Air  Force  interest  in,  and  support  of  research  in  the  field 
of  programmed  instructlcm  assisted  significantly  in 
advancing  knowledge  in  Uie  field  and  in  using  this  knowl- 
edge.  An  additional  purpose  was  to  identify  the  way  that 
advancing  knowledge  in  this  field  is  changing  the 
methodology  and  techniques  of  education  and  tralninir 
generally.  (Author) 
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The  leading  concern  of  the  Soviet  rocket-engineering 
service  is  legitimately  considered  to  be  all-round  prepa- 
ration of  the  personnel  for  complete  mastery  of  the  new 
weapon.   The  engineers  should  be  skillful  trainers  of  toe 
troops,  advocates  of  everything  new  in  technical  training. 
It  is  not  by  chance  teat  the  greatest  successes  are  attained 
by  those  units  where  toe  rocket-engineering  service 
exhibits  activity  and  Initiative  in  teaching  and  training 
work  and  assures  the  carrying  out  of  every  task  literally 
on  a  high  ideolo^nal  and  methodical  level. 
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collate,  retrieve,  observe,  measure,  compute  and  report 
are  applied  to  the  Interpretation  and  processing  of  multi- 
sensor  intelligence  data.  (Author) 


AD-606  895  Dlv.    24,  18 

OTS  Prices:  HC  $6.00/MF  $1.50 

Falrchlld  Space  and  Defense  Systems,  Syosset,  N.  Y. 
IMAGE  INTERPRETATION  CELL. 
Final  rept., 

by  V.  Abraham,  A.  Dobbs,  and  J.  K.  Libby.   Aug  64, 
268p   SME-AA-101 
Contract  AF30  602  2882,  Pro].  6506 

RADC  TDR64  102  , 

Unclassified  report     ' 

Legibility  of  this  docxunent  is  in  part  unsatisfactory. 
Reproduction  has  been  made  fr(Mn  best  available  copy. 

Descriptors:  (*Optlcal  equipment,  Photointrepretation), 
(♦Photointrepretatlon,  Optical  equipment).  Photographic 
Intelligence,  Photographic  Images,  Recording  systems. 
Airborne,  Portable. 

The  purpose  of  the  Image  Interpretation  Cell  is  to 
generate  forward  echelon  accurate  Intelligence  data  In  the 
form  of  Flash  and  Immediate  Photo  Interpretation  Reports. 
The  nc  is  a  completely  self-contained,  deployable  and 
adaptable  image  data  system.   It  is  designed  as  a  highly 
DKiblle  unit  and  is  captUble  of  sustained  operation  over  a 
wide  range  of  interpretation  tasks.    Each  Cell  accepts  all 
the  incoming  material  which  meets  the  requisites  of  the 
overall  Limited  War  Intelligence  Reduction  Complex 
(LWIRC)  and,  from  this  material,  can  provide  reports 
within  the  specified  time  periods;  that  Is,  one  hour  for 
Flash  Reports,  and  six  hours  for  Immediate  Reports.    The 
nc  Is  designed  for  efficient  execution  of  routine  photo  Intel- 
ligence operations.   All  components  of  the  Cell  are  semi- 
automated  as  Independent  subsystems  with  built-in  capacity 
for  later  full  automation.   They  are  linked  together  to  per- 
form specific  tasks  by  programmed  sequences  and  intensive 
computer  support.   The  capabilities  of  these  devices  to 


AD-607  252  Dlv.    24,  1,  9 

OTS  Prices:  HC  $6.00/MF  $1.25 

North  American  Aviation,  Inc.,  Los  Angeles,  Calif. 
RESEARCH  ON  PHOTOGRAPHIC  WINDOW  PROBLEM 
IN  SUPERSONIC  AND  HYPERSONIC  AIRCRAFT. 
Final  technical  documentary  rept.  for  May  62-Jul  63. 
Mar  64,  250p    NA -63-7 17 
Contract  AF33  657  8013 
RTD  TDR63  4098 

UncUssiflM  report 

Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Photographlc  windows.  Aerodynamic 
loading).  Stresses,  Aerodynamic  heating.  Hypersonic 
flight.  Supersonic  flight.  Environmental  tests. 
Atmosphere  entry.  Orbital  trajectories.  Photographic 
reconnaissance.  Heat  transfer,  Glass,  Simulation, 
Design,  Temperature,  Aircraft.  Thermo<fynamics. 

The  purpose  of  the  contract  was  twofold:  (1)  to  attempt 
laboratory  verification  of  the  analytically  predicted  effects 
of  environmentally-stressed  windows  on  photographic  image 
quality,  and  (2)  to  perform  an  engineering  investigation 
directed  toward  the  more  precise  determination  of  the 
window  environment  to  be  expected  in  a  hypersonic  vehicle, 
and  the  feasibility  of  reducing  the  severity  of  such  an 
environment.    Both  objectives  were  fulfilled.    It  is 
recommended  that  flight  tests  be  considered  in  any  sub- 
sequent program.  In  order  to  more  closely  simulate  the 
environmental  factors  which  affect  window  performance. 
R  is  further  reconunended  that  research  be  directed 
toward  the  attainment  of  a  suitable  method  for  direct 
measurement  of  temperature  distributions  within  glass 
panels.    (Author) 
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These  studies  are  concerned  with  the  potential  usefulness 
of  plasmas  in  microwave  structures,  with  or  without  a 
static  magnetic  field.   Considerable  attention  Is  given  to 
the  plasma  resonance  Isolator  and  to  the  design  and  fabrica- 
tion of  an  Improved  plasma  package  specifically  Intended 
for  microwave  applications.    The  first  part  of  the  report 
contains  the  development  of  a  first  order  theory  for 
calculating  the  absorption  in  the  electron  cyclotron  reso- 
nance Isolator,  and  Its  equivalent  ((trcult.   Two  theoretical 
models  are  used  to  describe  the  plasma-electromagnetic 
wave  interaction  and  are  found  to  produce  equivalent 
results  for  the  range  of  variables  lavestlgated.    The 
experimental  work  on  a  rectangular  plasma  package  Is 
described  in  the  second  part  of  the  report.    Hydrogen 
and  xenon  gases  are  used  In  hot  cathode  discharges  to 
produce  a  plasma,  and  plasma  frequencies  of  more  than 
10  Gc  are  obtained.    Plasma  InsUbUities  were  found  to  be 
a  serious  problem. 
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This  report  will  cover  the  research  work  performed  in 
the  Semiconductor  Laboratory  of  ttm  University  of 
Illinois  during  the  six  year  period  ]958  -  1964. 
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Stress  concentrations  around  a  rigid  circular  inclusion 
in  aihin,  elastic  plate  during  passage  of  plane  compres- 
sional  waves  are  examined.   The  Inclusion  can  be  either 
fixed  in  space  or  free  to  translate  with  the  plate.    The 
dynamic  stress  concentration  factors  are  found  to  be 
dependent  upon  the  incident  wave  length,  Polsson's  ratio 
of  the  plate,  and  density  of  the  Inclusion.   At  certain  wave 
lengths  the  dynamic  factors  are  larger  than  those  encoun- 
tered In  the  static  case.   Very  large  local  stresses  might 
develop  If  the  Inclusion  Is  constrained  iand  unable  to  move 
freely  with  the  plate.    (Author) 
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As  part  of  a  study  of  the  dynamic  properties  of  magnetic 
phase  transitions,  measurement  was  made  of  the  relaxation 
time  associated  with  the  spin-flopping  transition  in 
CUC12.2H20.    A  relaxation  time  of  (0.70  ±  JD.15)  x  10  to 
the  -7  power  seconds  at  2.4K.    The  measurements  also 
yield  the  temperature  dependence  of  the  critical  field 
which  Is  in  agreement  with  previous  data.   (Author) 
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The  document  recounts  studies  performed  during  the 
last  three  years  using  a  graphite  inert  gas  heater,  typical 
flow  conditions  being  lOOgm/sec  argon  at  one  atmosphere 
pressure  and  1800  to  2000  Kelvin  seeded  with  0.1  to  1% 
cesium  vapor.    The  aim  of  work  was  primarily  to  study 
MHD  channel  and  electrode  performance  at  high  values  of 
Omega  (TAU)  (5  to  15)  and  secondarily,  to  look  for  the 
occurrence  of  extra-thermal  ionization.   Many  different 
channel  and  electrode  configurations  were  tested.   Straight 
segmented  electrode  channels  did  not  perform  well, 
apparently  due  to  nonuniformity  created  by  extra-thermal 
ionization  over  the  electrode  walls.   Channel  geometries 
in  which  the  normal  current  closes  upon  Itself  performed 
much  better  and  substantial  enhancement  of  the  power 
output  due  to  V  X  B  Induced  ionization  was  observed.   The 
results  correlate  well  with  results  obtained  in  applied 
electric  fields  and  with  Uieory  when  energy  loss  due  to 
radiation  is  included.   (Author) 
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The  results  of  experiments  on  dendritic  and  web  growth  of 
gallium  arsenide  are  described  and  discussed.   Solar  cell 
fabrication  processes  have  been  developed  which  are  Ideally 
suited  to  webbed  starting  material.    A  solar  cell  made  on 
galliimi  arsenide  multl -dendrite  web  was  comparable  to  those 
made  on  Czochralskl  crystal  slices.   GaAs  has  been 
epitaxially  grown  on  Ge  web.    (Author) 
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An  experimental  and  theoretical  description  of  ionization 
fronts  propagating  into  hydrogen  with  a  bias  magnetic  field 
in  the  plane  of  the  front  is  presented.   The  experimental 
evidence  showed  that  the  absolute  light  intensity  behind  the 
front  corresponds  to  a  fully  ionized  plasma.   The  density 
ratio  was  obtained  by  measuring  the  magnitude  of  the  current 
in  the  front,  the  front  speed,  and  using  the  equation  of  mass 
and  momentum.   The  front  speeds  are  small  compared  to  the 
Alfven  velocity  and  are  characterized  by  a  critical  velocity, 
i.e.,  the  velocity  a  molecule  must  have  so  the  kinetic  energy 
equals  the  energy  necessary  to  ionize  it.    A  theory  for  the 
ionization  front  was  developed  which  neglects  the  plasma 
pressure  and  abandons  the  condition  E  =  V  x  B  boOi  ahead 
and  behind  the  front.   The  theory  predicts  the  front  velocity 
and  the  rather  unusal  variation  of  the  density  ratio  across 
the  fronts  with  the  front  speed.  (Authoi^ 
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An  infinite  thin  plate  with  an  elliptical  hole  reinforced  by 
a  confocal  elliptical  ring  Is  subjected  to  loads  In  the  plane. 
A  solution  to  the  generalized  plane  stress  problem  is 
obtained  using  the  complex  variable  techniques  of 
Muskhellshvlll.   The  result  Is  presented  in  a  form  well- 
suited  to  evaluation  by  digital  computers.    Specialization 
to  a  circular  hole  with  a  negligibly  thin  reinforcement  Is 
shown  to  be  In  agreement  with  results  obtained  by  other 
authors.    (Author) 
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Structural  parts.  Viscosity,  ElastlclJjl,  Plasticity, 
Loading  (Mechanics),  Stresses,  Straw  (Mechanics). 

Earlier  work  which  developed  a  method  of  computing 
deformation  time  and  final  displacement  bounds  for  rlgid- 
plastlc  structures  and  contlnua  subjected  to  Impulsive 
loading  Is  extended  to  cover  all  materials  In  which  stress 
and  strain  rate  are  related  In  a  reversible  manner 
Particular  emphasis  Is  given  to  rigld-vlsco-plastlc 
materials  and  Illustrative  examples  ara  presented.  (Author) 
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Disks,  Laminates.  Mechanical  properties,  Piezoelectric 
crystals.  Anlsotropy,  Resonance,  Electromechanical 
converters,  Electroacoustlc  transducers.  Equations 
^  state.  Boundary  value  problems.  Equations,  Beams 
(Structural),  Theory. 

A  differential  equation  and  boundary  conditions  that 
govern  the  electrically  forced  flexural  vibrations  of 
bllamlnar  ceramic  plates,  and  analogous  one-dlmenslonal 
equations  appropriate  for  narrow  rectangular  beams,  are 
developed  from  linear  equations  of  state  for  a  piezoelectric 
material.    Formulas  for  the  electrical  taput  admittance  of 
a  bllamlnar  plate  or  beam  are  given.   The  effect  of  shear 
and  rotary  inertia  on  the  resonance  frequencies  of  free- 
edge  disks  and  free-free  beams  is  evaluated.   A  systematic 
procedure  for  calculating  the  significant  elastic,  piezo- 
electric, and  dielectric  properties  of  the  ceramic  trans- 
ducer from  Impedance  and  admittance  data  Is  developed 
Tt  V^'^^  '"''**  °^  ^^^^^  parameters  are  determined. ' 
A  brief  description  of  the  equivalent  circuit  of  a  bllamlnar 
ceramic  flexural  vibrator  Is  Included.  (Author) 
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The  phenomenon  of  llj^  diffraction  by  ultrasonic  waves 
has  been  studied  extensively  in  the  past,  but  quantitative 
investigations  have  been  limited  In  scope,  probably 
because  of  computational  difficulties.    Recently,  there  has 
been  developed  a  method  of  analysis  that  allows  numerical 
computation  for  arbitrarily  specified  conditions  to  be 
carried  out  on  a  digital  computei'.    This  method,  which 
employs  approximate  theory  and  an  Iterative  process.  Is 
used  In  this  study  to  Investigate  the  ultrasonic  diffraction 
effect  over  a  wide  range  of  conditions.   When  the  ratio  of 
light  wavelength  to  ultrasonic  wavelengtli  is  small  com- 
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pared  to  unity,  the  theoretical  development  on  which  this 
numerical  analysis  Is  based  shows  that  the  Intensities  In 
the  various  diffraction  orders  are  determined  by  three 
nondlmenslonal  parameters.    These  parameters  are 
related  to  three  physical  parameters  of  the  ultrasonic 
beam-wavelength,  intensity,  and  wldth-and  two  {rfiysical 
parameters  of  the  light  beam-wavelength  and  Incidence 
angle.   Special  attention  Is  given  to  the  variation  of 
dlffracted-beam  intensity  with  variation  of  the  parameters 
about  values  that  produce  strong  Bragg  scattering  into  the 
-Ist  order.   These  conditions  are  of  particular  Interest 
because  of  the  possibility  of  diverting  all  Incident-beam 
power  Into  one  diffraction  order  under  control  of  the 
ultrasonic  beam.    In  addition,  the  conditions  required  for 
strong  Bragg  diffraction  Into  the  -2nd  order  are 
determined.  (Author) 
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A  determination  is  made  of  the  hgmology  groiq)s  of 

an  Important  class  of  lattices  caUed  geometric  lattices. 

(Author) 
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The  principle  of  Invariant  imbedding  leads  to  the  formu- 
lation of  various  functional  equations  describing  plane  wave 
propagation  in  stochastic  media.   The  approach  involves 
first  the  derivation  of  stochastic  functional  equations  for  re- 
flection and  transmission  coefficients,  foUowed  by  the  taking 
of  expected  values  of  awrc^rlate  funotiont^f  the  random 
stete  variables.   This  makes  possible  the  determinaUon  of 
their  characteristic  functions  and  distribution  functions,  by 
means  of  sUll  other  functional  equations,  or  by  computatlcmal 
schemes  of  the  Monte  Carlo  type.   The  particular  example 
in  which  a  plane  wave  is  incident  on  a  stratified  slab  which 
is  characterized  by  stochastic  wave  numbers  in  each  stratum 
is  discussed.   The  distribution  functions  for  the  ampUtude  of 
the  random  reflected  and  transmitted  waves  are  then  deter- 
mined as  functions  of  the  thickness  of  the  slab.   The  effects 
of  multiple  scattering  are  taken  into  account. 
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ON  THE  POSSIBILITY  OF  AN  ENERGY  GAP  IN  THE 
SPECTRUM  OF  A  DEGENERATE  FERMI  LIQUID, 
by  Richard  A.  Ferrell.    29  Aug  58,  12p    P-1482 
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R  is  proved  on  the  basis  of  Galilean  invariance  that  a 
degenerate  liquid  of  identical  interacting  Fermlons 
possesses  excited  states  corresponding  to  arbitrarily 
small  energies  of  excitation.    Thus  there  is  no  energy 
gap  in  the  spectrum  of  infinite  nuclear  matter  and  there 
is  an  essential  difference  l)etween  nuclear  matter  and 
the  electron  gas  in  a  superconductor.   In  the  latter  the 
lattice  provides  a  preferred  frame  of  reference  so  a 
gap  in  the  energy  spectrum  is  not  ruled  out  by  consid- 
erations based  on  Galilean  invariance.    (Author) 


AD-607  028 
OTS  Prices: 


Dlv.    25,  3,  4' 
HC  $2.00/MF  $0.50 


Laboratories  for  Research  and  Development,  Franklin 

Inst.,  Philadelphia,  Pa. 

A  STUDY  OF  SURFACE  PHENOMENA  ON  ORGANIC 

SOLIDS. 

Quarterly  progress  rept.  no.  1,  10  Jun-9  Sep  64, 

tO^  P.  J.  Reucroft,  P.  Chalrge,  and  M.  M.  Labes. 

18  Sep  64.  26p   Q-B2227-1 

ContractlS  035AMC141A 

Unclassified  report 

Descriptors:  (*Organlc  materials.  Surface  properties). 
(♦Filters  (Fluid).  Surface  properties),  Absorption, 
Measurement,  Helium,  Krypton,  Ammonia,  Test  equip- 
ment. Solid  state  physics.  Crystals,  Powders. 

A  volumetric  adsorption  system  designed  to  mesisure 
adsorption  on  low  specific  surface  area  organic  solid 
powders  was  constructed  and  calibrated.   Preliminary 
measurements  indicated  that  the  apparatus  is  able  to  meas- 
ure adsorption  onto  samples  as  low  as  50  2  sq  cm  In  area. 
(Author) 
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This  report  contains  a  study  of  the  small-signal 
characteristics  of  a  photon  coupled  amplifier  (PCA).   An 
audio  frequency  model  for  the  PCA  is  proposed  based  on 
measured  static  characteristics  from  six  prototype  units. 
The  model  is  used  to  derive  performance  characteristics 
of  a  common  emitter  PCA  configuration.   Results  indicate 
that  PCA  ou^t  impedance  and  voltage  gain  are  high  while 
Input  impedance  and  current  gain  are  low,  and  that  voltage 
gain  can  exceed  2000  for  high  resistive  loads.    Theoretical 
performance  is  verified  with  measured  data  from  a  bread- 
board circuit.    Temperature  effects  on  PCA  performance 
are  discussed  using  experimental  data.   (Author) 
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Two  newly  designed  germanlimi  diodes  am  investigated 
to  determine  their  Infrared  absorption  properties  as  a 
function  of  current.    Both  designs  work  well  but  can  be 
improved  through  better  Junction  formation  methods  and 
through  the  use  of  lower  resistivity  material.   It  is  shown 
that  the  process  of  free-carrier  absorption  is  independent 
of  the  size  or  shape  of  the  device,  thus  allowing  consider- 
able freedom  in  selecting  more  compact  and  efficient 
designs.    A  new  design  is  proposed  wtilch  Includes  the 
best  features  of  the  rectangular  and  trapecoldal 
modulators. 
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This  report  describes  measurements  of  the  effect  of 
hydrostatic  pressure  on  optical  properties  of  group  4 
and  group  3-5  semiconductors  in  the  infrared,  visible, 
and  near-ultraviolet  regions  of  the  spectrum.    The  results 
of  these  experiments  provide  evidence  in  support  of  the 
following  empirical  rule  inferred  previously  from  earlier 
work  on  pressure  effects:    Energy  separations  of  corre- 
sponding electronic  states  in  related  materials  change 
with  pressure  at  nearly  the  same  rate.   The  correlatioa 
between  pressure  coefficient  and  transition  type  permits 
Investigation  of  electronic  energy-band  structure  by  means 
of  optical-pressure  experiments.    This  approach  was  taken 
to  study  the  band  structure  of  GaP.   (Author) 
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^^"•y^"*"'  Design),  (•Ai4ilfler8,  Lasers), 
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A  theoretical  and  experimental  study  was  carried  out 
on  laser  amplification.   A  transmission  system  was  set 
y  with  an  osciUator,  filter,  amplifier,  and  detector. 
By  controlling  the  relative  time  delays  la  firing  or  by 
changing  the  power  input  to  the  amplifier  the  properties 
of  transmitted  power  gain  were  studied.   It  was  found 
that  both  the  oscillator  and  amplifier  ruMes  in  uncoated 
form  could  be  made  to  oscillate  for  about  100  microsec 
^ving  a  well-defined  pulse  of  quasi  cw  operation.   The  gain 
Of  the  amplifier  increased  as  the  times  of  the  signal  from 
the  oscillator  approached  the  time  at  which  the  amplifier 
went  into  osciUation.   If  the  oscillator  was  delayed  so  that 
Its  signal  occurred  at  increasing  time  after  ttie  amplifier 
oscillations  had  ceased,  the  power  gain  decreased,  even 
ttough  the  amplifier  crystal  was  still  being  pumped. 
Fln^y  with  stiU  further  delay  in  signal  relative  to  the 
•mpUfler  osciUation  period,  an  attenuation  In  transmisston 
was  observed.   (Author) 
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The  epitaxial  vapor  analysis  system  was  delivered, 
installed,  and  successfully  tested.    The  system  consists 
of  two  main  sections  -  the  v^alyser  console  which  is  built 
about  a  small,  90  degree  sector,  highly  sensitive  mass 
spectrometer:  and  the  gas  control  console  which  serves  to 
meter  and  control  all  gases  to  an  epitaxial  reactor  with 
special  provision  tor  the  diversion  of  vaTk>us  gas  streams 
to  the  analyzer  console  tor  monitoring  purposes.   The 
analyzer  section  has  provisions  tor  either  continuous 
or  batch  sampling.   The  gas  control  console  is  a  completely 
automatic,  multi-layer  epitaxial  growth  system.  The 
■report  consists  for  the  most  part  of  opemtlonal 
instructions  tor  the  system.  (Author) 
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Descriptors:  (*Alr,  High  temperature  rssearoh), 
(•Absorption,  Alt),  (•Emisslvlty,  Air),  Light,  Heat 
transfer.  Transport  properties.  Diatomic  molecules. 
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Density,  Stability,  Band  spectrum.  Mathematics. 
Electron  transitions.  Tables. 

The  linear  spectral  absorption  coefficient  and  related 
radiative  quantities  have  been  computed  for  high-tempera- 
ture equilibrium  air  for  optical  wavelengths  within  the 
range  of  3800A  to  6600A.   The  conqwtations  were  performed 
over  temperatures  from.lOOOK  to  24,000K.  and  tor  density 
rattos  from  1  to  0.000001.   Quantities  conqnited  include; 
the  linear  absorptton  coefficients  for  the  radiating 
constituents  of  high-temperature  air,  the  total  absorptton 
coefficient,  the  spectral  emisslvlty  and  radiance  of  a  1 
centimeter  layer  of  air,  and  mean  emlssivities,  radiances, 
and  absorption  coefficients  tor  the  optical  band.   A 
description  of  the  theoretical  considerations  which 
served  as  the  basis  of  calculations  is  given.   The  results 
of  the  computattons  are  presented  in  the  form  of  graphs 
and  tables  covering  Uie  specified  wavelength,  temperature 
and  density  regtons.  (Author) 
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PERSISTENT  HYDRODYNAMIC  CURRENTS  IN  HE  H 

FIELD  HOMOGENIZATION  BY  SUPERCONDUCTING* 

HOLLOW  CYLINDER. 

Annual  summary  rept.  for  1  Oct  63-30  Sep  64, 

by  C.  T.  Lane.   30  Sep  64,  7p 

Contract  Nonr609  33 

Unclassified  rqwrt 

Deaciifton:  (•Helium,  Hydrodynamics),  (•Siqwr- 
conductors.  Magnetic  fields),  Liquefied  gases. 
Cylindrical  bodies.  Containers,  Momentum,  Thermo- 
dynamtes.  Solenoids,  Field  theory.  Reviews. 
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STUDY  OF  SEMICONDUCTING  PROPERTIES  OF 
SELECTEDRMIE-EARTH  METALS  AND  COMPOUNDS. 
Final  teo^^al  r^t., 

'l/o^;,1t""'  ^-  ^-  ^^'^  ^-  ^  Matson.  J.  w.  Moody, 
•nd  R.  D.lll^xter.    12  Oct  64,  90p  ^^ 
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^  Unclassified  report 

Descriptors:  (•Semiconductors,  Rare  earth  elements) 
(•Rare  earth  element?.  Semiconductors),  Cerium 
Neodymium,  Samarium,  Gadolinium.  Erbium.  Ytterbium 
Selenium,  Tellurium,  Oxygen,  Arsenic.  Antimony, 
Phosphorus.  Nitrogen,  Crystal  growth.  Synthesis 
(Chemistry),  Phase  studies.  Electrical  properties 
Atomic  energy  levels.  Thermistors,  Thermoelectricity. 

The  inyestigatton  was  concerned  with  the  conmoundlmr 
crystal  growtii.  charaotertraUon,  and  evaluation  of^^- 
pounds  formed  between  the  rare-earth  elements  and 
elements  of  ohemteal  Groups  V  and  VI.   Special  emphasis 
18  placed  on  providing  basto  information  to  make  possible 
ttie  ultimate  development  of  useful  soUd-state  electronic 
oevtoes  based  on  these  materials,   in  sampling  the 
members  of  the  rare-earth  family,  the  elements  oerium. 
neodymium,  samarium,  gadolinium,  erbium,  and  ytterbium 
were  used  in  the  preparation  of  representative  compounds 
and  altoys  with  anions,  such  as,  selenium,  teUurlumV 
oxygen,  arsenic,  antimony,  phosphorus,  and  nitrogen. 
Single  crystal,  bulk,  and  Uiln-fUm  specimens  were  pre- 
pared, and  details  regarding  methods  of  compounding  and 
crystal  growth  are  given.   Several  appUcattons  ofTaie- 
earth  compounds  and  alloys  studied  are  suggested.  (Author) 
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PHOTO-ELASTICITY  OF  POLYMERS,  I, 

by  Jiro  Tsu]l  and  Kozo  Kawada.   22  Sqp  64,  2Sp 

RSIC  277;  TT  64  71517 

Unclassified  report 

Trans,  of  Oyo  Butsurl  (Japan)  1964,  y.  33,  no.  9, 
p.  387-394. 

Descriptors:  (*Polymer8,  Photoelasticity),  (•Photo- 
elasticity,  Polymers),  Crystals,  Optical  properties, 
Refractiye  index.  Polarizing  filters.  Thermal  properties, 
Stresses,  Refraction,  Transition  temperature. 
Elastomers. 
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THERMAL  CONDUCTIVITY  IN  THE  LAYER  FORMED 

BY  SURFACE  IRREGULARITY, 

by  V.  M.  Kaplnos  and  O.  T.  D'chenko.    22  Sep  64, 

22p 

RSIC  281;  TT  64  71518 

Unclassified  report 

Trans,  of  Izvestiya  Vysshikh  Uchebnykh  Zavedenll. 
Energetlka  (USSR)  1958.  v.  1.  no.  9.  p.  77-89. 
Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Thermal  conductivity,  Surfaces),  Solids, 
Heat  transfer.  Surface  properties,  Cooling. 
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ELECTRON  EMITTING  PROPERTIES  OF  SMALL 

PARTICLES. 

Final  rept., 

by  S.  Nalditch.   Oct  64,  6^ 

Contract  AF19  628  1667,  Pro].  8608,  Task  860809 

AFCRL  64  689 

Unclassified  report 

Descriptors:  (^Particles.  Ionization  potentials),  (•Ioni- 
zation potentials.  Particle  size).  Aerosols,  Antimony  alloys, 
Cesium  alloys,  S«ilfur,  Aluminum,  Ammonia,  Scattering, 
Work  functions.  Chemical  properties.  Contamination. 

The  purpose  of  the  program  was  to  investigate  the  ioniza- 
tion potentials  of  small  particles  as  a  function  of  particle 
size.   Three  types  of  particles  were  prepared  for  various 
a^>ect8  of  this  program:   (1)  cesium  antimonide  particles 
grown  in  ammonia,  (2)  polydispersed  aluminum  particles 
grown  in  a  carrier  gas  to  minimize  contamination,  and  (3) 
mooodispersed  sulfUr  particles  grown  In  water.   The  ob- 
jectives of  producing  each  type  of  particle  were  to  provide 
particles  of  (1)  low  work  function,  (2)  high  chemical  purity 
without  af>preciable  surface  contamination,  and   (3)  single 
size,  respectively.   In  order  to  size  particles,  the  technique 
using  nxnochromatic  X  rays  was  tried  with  graphite  particles. 
A  sensitive  method  for  the  detection  of  heavy  charged  parti- 
cles in  a  carrier  gas  was  investigated  and  is  being  applied  to 
the  measurement  of  electron  extraction  energies  of  aluminum 
particles.  (Autiwr) 
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ON  THE  QUANTUM  MECHANICAL  ASPECTS  OF  THE 

WAVESHAPE  OF  ELECTROMAGNETIC  RADL\TION. 

Technical  rept.  no.  7, 

by  Gerard  Lachs.    8  Sep  64,  58p   EE494-649T7 

Contract  Nonr669  10 

Unclassified  report 

Descriptors:  (•Electromagnetic  radiation.  Quantum 
mechanics),  (*Lasers,  Quantum  mechanics),  (*Quantum 
mechanics.  Electromagnetic  radiation).  Light  signals. 
Noise,  Communication  theory.  Field  theory,  Photons. 
Thermal  radiation.  Harmonic  osclUators,  Amplifiers. 

Previous  work  of  this  contract  on  the  waveshape  aspects 
of  light  from  a  classical  point  of  view  led  to  an  Interest  to 
Investigate  the  quantum  mechanical  aspects  of  the  waveshape 
of  light.    This  work  contains  some  results  of  this  Investigation. 
One  of  the  results  obtained  Is  an  upper  boimd  on  the  channel 
capacity  where  the  only  noise  In  the  channel  Is  due  to  the  zero 
point  field.    The  P-representatlon  of  a  general  state  In  terms 
of  the  coherent  states  Is  utilized  to  obtain  the  probability 
densities  of  the  In-phase  component,  quadrature  component, 
envelope,  and  the  number  of  photons  of  the  field.    This  Is 
done  for  thermal  radiation  and  for  radiation  which  Is  a  mix- 
ture of  thermal  radiation  and  coherent  radiation  with  the  result 
that  the  thermal  radiation  behaves  as  pure  Gaussian  noise 
while  the  coherent  radiation  behaves  as  a  classical  signal.   The 
quantum  mechanical  formalism  Is  utilized  to  obtain  the  rules 
of  superposition  for  a  large  class  of  fields.   The  results 
show  that  the  signal  part  can  be  treated  classically  and  the 
noise  part  Is  nearly  the  same  as  would  be  found  from  the 
classical  superposition  of  noise. 
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ELECTROMECHANICAL  WAVES  ON  ROTATING 

ELECTRON  BEAMS. 
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Descriptors:  ("Synchros,  Electron  beams), 
(•Electron  beams.  Polarization),  (•Electrons, 
Motion),  Mathematical  analysis,  EquatiOQS,  Space 
charges.  Velocity,  Rotation,  Propagation, 
Magnetic  fields.  Scattering,  Cycloton  resonance 
phenomena.  Analysis. 

A  polarization-variable  analysis  Is  used  to  obtain  the 
natural  waves  or  modes  on  an  electron  beam  having  d-c 
rotation.   The  use  of  polarization  variables  results  In  both 
a  wave  solution  and  a  physical  description  of  electron 
motion.    Propagation  characteristics  and  electron  beam 
configurations  for  the  natural  modes  are  given.   A  small- 
signal  power  theorem  Is  used  to  develop  the  kinetic  power 
characteristics  of  the  natural  modes.    It  Is  shown  that 
there  are  fast  waves  which  are  negative  power  carriers. 
An  approximate  analysis  of  space-charge  waves  on  a  beam 
with  d-c  rotation  is  given.    (Author) 
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Descriptors:  (•Aliphatic  compounds,  Crystals), 
(•Anlsotropy,  Aliphatic  compounds).  Crystal  substructure. 
Polarization,  Chemical  bonds.  Field  theory.  Vector 
Analysis,  Polymers. 
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THEORY  OF  ELECTRON  DRIVEN  SHCX^K  WAVES, 
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Unclassified  report 

Descriptors:  (*Shock  waves.  Theory),  (•Gas  Ionization, 
Shock  waves).  Electrons,  Plasma  physics.  Fluid  dynamic 
properties.  Mathematical  analysis,  Sjhock  tubes. 

Previous  calculations  of  the  time  reqijlred  for  Ion  heating 
in  the  discharge  or  driver  section  of  an  electrical  shock 
tube  yielded  values  much  greater  than  that  In  which  for- 
mation and  acceleration  of  the  first  luminous  front  Is 
observed  to  occur.    The  model  of  an  electron  driven  shock 
presented  here  shows  that  the  relation  between  shock 
velocity,  V,  and  electron  temperature,  T  sub  e,  which  has 
been  established  experimentally  over  a  wide  range  of 
parameters,  remains  valid  even  though  the  conventional 
picture  of  a  shock  driven  by  hot  Ions  must  be  abandoned. 
Thermal  eiqianslon  of  the  hot  electron  gas  accelerates 
the  cold  Ions,  resulting  In  a  shock  froi*  or  moving  electro- 
static double  layer.   Assuming  conditions  behind  the  shock 
to  be  coupled  to  those  In  the  discharge  region  through  a 
simple  rarefaction  wave.  It  Is  found  that  MV(2)/kT  sub  e 
is  a  universal  function  of  W/MV(2),  where  W  is  the 
effective  Ionization  potential.   This  Is  shown  to  be  In 
excellent  agreement  with  a  wide  variety  of  ejq»erlmental 
data.    (Author) 
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AtJPLICATION  OF  THE  METHOD  OF  c6nSECUTIVE 
APPROXIMATIONS  IN  THE  DESIGN  Of  RIBBED  SHELLS 
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Unclassified  report 

Unedited  rough  draft  trans,  of  Akademly*  Nauk  SSSR. 
Izvestiya.  Mekhanlka  1  Mashlnostroente,  1963,  no.  6. 
p.  150-154.  I 
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Descriptors:  ("Structural  shells,  Design),  (•Numerical 
methods  and  procedures.  Loading  (Mechanics)),  Rein- 
forcing materials.  Cylindrical  bodies.  Stresses,  Defiec- 
tlon.  Numerical  analysis,  USSR. 

This  article  describes  a  method  which  permits  improving 
the  solution  for  a  structurally  orthotropic  shell  by  means 
of  consecutive  approximations  taking  into  account  local 
stresses  in  the  facing  together  with  an  evaluation  of  the 
error  In  determining  the  basic  stresses  In  the  original 
scheme  at  the  anisotropic  shell.   The  eqtlre  discussion 
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is  directed  toward  a  circular  cylindrical  shell  reinforced 
along  the  lines  of  major  curvature  but  in  principal  may  be 
extented  to  shells  of  more  complex  form,  e.g.  to  cylindrical 
shells  reinforced  along  lines  of  major  ciirvature  or  to 
shells  having  the  shape  of  surfaces  of  revolution. 
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S^^J^Ji'**  NATURE  OF  LIGHT  AND  INTERCONNECTION 
OF  SIGHT  CHARACTERISTICS, 
by  V.  K.  Kagan.    24  Sep  64,  19p 
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Descriptors:  (♦Dlumlnatlon.  Quantum  statistics) 
(•Quantum  statistics.  Illumination),  CVlslon.  Qu'antum 
statistics).  Light  signals.  Communication  theory.  Photons. 
Absorption,  Optics.  Equations,  USSR. 
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THIN  FILM  TECHNIQUES  IN  THERMOELECTRICITY. 

Semi-annual  rept.  for  20  Oct  61-31  Mar  62, 
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Contract  NObs86216,  Pro].  SR007  12  01,  ARPA  Order 

219  61 

Unclassified  report 

Descriptors:  (•Thermoelectricity,  Metal  films), 
(•Metal  films.  Thermoelectricity),  Bismuth  alloys, 
Telluruim  alloys.  Selenium  alloys.  Antimony  ajjoys. 
Copper  alloys.  Bromine  compounds.  Vapor  plating. 
Resistance  (Electrical),  Impurities,  X-ray  diffraction 
analysis,  Aging  (Materials). 

An  Investigation  was  made  of  the  properties  of  thin 
film  evaporated  thermoelectric  materials.    Layers  of 
either  n  or  p-type  can  be  formed  with  electrical  charac- 
teristics approaching  those  of  bulk  materials.   Variations 
In  the  properties  can  be  made  throu^  controlled  evapo- 
ration rate  and  substrate  temperature.   X-ray  studies  of 
the  deposited  films  have  been  undertaken  as  well  as 
preliminary  Hall  measurements  made  on  some  films. 
Diffraction  patterns  both  of  bulk  materials  and  films  are 
highly  complex  and  although  certain  correlations  of 
electrical  properties  and  structure  have  been  observed 
detailed  Interpretations  of  the  patterns  have  not  been 
possible  up  to  this  time.   Annealing  studies  have  shown  that 
marked  changes  can  be  made  In  film  properties  principally 
in  the  direction  of  Improvement. 
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Unedited  rough  draft  trans,  of  Riissian  patent  148551, 
appl.  no.  733451/26-10,  7  Jun  61. 

Descriptors:  (*Plasma  physics,  Instrumentation),  Plasma 
medium.  Temperature,  Measurement,  Incandescent 
lan^M,  Cootlnuous  spectrum.  Spectroscopy,  USSR. 

This  Invention  pertains  to  a  device  for  measuring  the 
temperature  of  plasma  by  the  method  of  applying  spectral 
lines.   When  this  method  is  used  to  determine  the  tempera- 
ture of  plasma  In  the  role  of  this  device  using  an  incandes- 
cent light  creates  a  continuous  spectrvim  source  on  the 
background  of  which  Is  observed  the  individual  spectral 
line  of  the  Investigated  object.    The  employment  of  such  a 
light,  when  Investigating  the  temperature  of  plasma,  is 
impossible  because  the  brightness  temperature  of  the  source 
of  the  continuous  spectrum  should  be  no  less  than  the  bright- 
ness temperature  of  the  investigated  object  (in  an  Incandes- 
cent light  this  temperature  does  not  exceed  3000).   To  In- 
crease the  upper  limit  of  the  measured  temperature,  when 
investigating  plasma,  it  is  proposed  according  to  the  In- 
vestlon  to  use  in  role  of  continuous  spectrum  source  a 
pulsed  lamp  with  brightness  smoothly  changing  with  time. 
Such  a  lamp  gives  a  continuous  spectrum  with  spectral  dis- 
tribution close  to  the  solar  spectrum  and  its  brightness 
temperature  can  reach  15000. 
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Descriptors:  (♦Neurlstors,  Superconductivity), 
(•Superconductivity,  Neurlstors),  Films,  Filaments, 
Tin,  Phase  studies,  Propagation,  Thermal  conductivity. 
Circuits,  Feasibility  studies. 

The  aim  of  the  work  reported  was  to  construct  a  physical 
realization  of  a  continuously  distributed  neuristor,  using 
the  properties  of  superconducting  fibers.   The  supercon- 
ductive n«iristor  was  developed  theoretically  from  the 
electrical  dual  of  the  'thermistor  line,'  following  the  ideas 
of  M.W.  8)eei)i_;..^epi^ent  circuit  analysis,  based  on 
Green's  model,  was'a^mpUshed  and  the  necessary 
conditions  for  neuristor  action  are  defined  in  terms  of  the 
superconductive  phenomena.    An  experimental  study  of  the 
propagation  of  the  normal  phase  along  a  superconductive 
filament  required  the  major  portion  of  the  effort.   The 
theory  of  Cherry  and  Gltaeman  has  been  verified  for  thin 
film  filaments,  and  certain  pertinent  extensions  obtained. 
Investigations  of  the  recovery  processes  have  shown  that 
the  physical  feasibility  of  the  totally  distributed  neuristor 
depends  on  the  thermal  isolation  of  the  active  and  passive 
parts  of  the  structure  and  Is  not 'attainable;   however,  the 
operation  of  a  seml-dlstributed  neuristor  has  been  demon- 
strated experimentally  and  verifies  the  basic  concepts 
involved  In  the  original  model.   The  possible  employment 
and  subsequent  Impact  of  the  seml-ddstrlbuted  structure 
on  the  logic-system  philosophy  remains  to  be  evaluated. 
(Author) 
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The  report  cootalns  a  general  analytical  study  of  electro- 
kinetic  flow  in  channels.    It  includes  the  study  of  electro- 
osmotic  flow  and  the  generation  of  streaming  potential. 
The  first  part  of  the  report  consists  of  a  presentation  of 
the  double  layer  theory  and  of  the  diffuse  layer  theory.    An 
attempt  was  made  to  keep  the  analytical  treatment  explicit. 
Particular  solutions  are  developed  for  the  case  of  small 
ratios  of  surface  ionic  energy  to  ttiermal  energy  and  for 
the  case  of  large  capillary  radius.   The  report  also  contains 
an  analytical  stwiy  of  electrokinetlc  flow  In  very  fine 
capillaries.   The  results  of  the  study  suggest  the  possibility 
of  the  practical  application  of  electrokinetlc  phenomena  in 
pumping,  power  generation,  and  instrumentation.   The  last 
part  of  the  report  examines  the  efficiencies  of  the  electro- 
kinetlc processes  and  discusses  their  application.  (Author) 
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Equations  developed  to  describe  the  static  response  of 
thick,  orthotropic,  circular  cylindrical  shells  to  arbitrary 
loads  are  systematlcedly  applied  to  a  number  of  specific 
problems  and  the  results  are  compMred  to  the  results  in  the 
theory  oX.  elasticity.   The  results  show  that  the  proposed 
shell  equations  can  be  applied  with  a  reasonable  degree  of 
confidence  to  shells  with  a  thickness  to  mean  radius  ratio 
(h/a)  as  large  as  1/5,  and  in  some  instances  to  thicker 
shells.   The  accuracy  achieved  in  determining  the  stress 
and  displacement  of  the  shells  at  the  loaded  surfaces  shows 
that  the  proposed  shell  equations  are  particularly  well 
suited  for  interaction  problems.   This  Justifies  their  use  for 
describing  the  structural  behavior  of  the  core  of  a  thick 
sandwich  shell.    Finally,  strong  evidence  for  the  validity  of 
tt>e  basic  assumptions  of  the  shell  theory  considered  are 
provided  by  the  comparisons  in  the  report. 
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Mass-spectrometrlc  analysis  showea  that  the  predom- 
inant gaseous  impurities  evolved  from  cesium  samples 
subjected  to  high  temperature  reflux  distillation  in  high 
vacuum  were  H2,  N2.  and  CO.   A  suwmary  of  the  analysis, 
representing  results  obtained  from  l(-gram  cesium 
samples.  Is  given. 
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It  is  shown  by  observation  of  the  cyclically  deformed 
structure  of  Fee  metals  that  even  under  conditions  of  slip 
concentrated  In  bands,  the  restraint  by  neigiiboring  grains 
signiflcanUy  affects  the  damage  developing  in  these  bands. 
At  higher  strain  ampUtudes  at  which  slip  is  not  concentra- 
ted the  restraint  by  neighboring  grains  produces  grain- 
boundary  damage.   The  concept  of  strain  incompatibility 
used  to  Interpret  the  observations  also  implies  that  typical 
surface  phenomena  observed  in  fatigue  such  as  notches 
and  stiles  in  the  surface  at  k>w  strain  amplitudes  and 
rumpled  surfaces  (kie  to  grain  distortion  at  high  strain 
amplitudes  are  mechanisms  for  the  relief  of  strain 
Incompatibilities  rather  than  primary  causes  of  fatigue 
damage,  while  the  significance  of  subgraln  formation  wiOi 
respect  to  fatigue  changes  In  the  oounse  of  oycllo 
straining.  (Author)  , 
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The  basic  mechanism  of  fatigue  U  studied  in  annealed 
alpha-brass  subjected  to  alternating  torsion  at  room 
temperature,  lOOC,  200C.  300C,  and  400C  and  in  air.   It  Is 
shown  that  the  slip-rone  mlcrocracking  which  characterixes 
fatigue  damage  produced  by  small  amplitudes  at  room 
temperature  is  progressively  replaced  by  grain-boundary 
cracking  at  elevated  temperatures,  replacement  being 
complete  at  400C.   Replacement  occurs  not  because  slip 
activity  decreases  but  because  slip-movements  at  elevated 
temperatures  cease  to  concentrate  in  narrow  zones  and 
instead  disperse.   Decrease  of  amplitude  at  400C  though 
permitting  longer  lives  of  specimens  before  fracture 
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actually  causes  Increase  In  grain-boundary  damage,  an 
anomaly  attributed  to  the  greater  difficulty  at  elevated 
temperature  of  starting  and  propagating  a  crack.   Surface 
corrosion  was  most  pronounced  along  slip-bands  but  since 
at  elevated  temperatures  the  slip  bands  showed  no  cracking, 
the  surface  corrosion  did  not  aroear  to  influence  onset  and 
early  spread  of  fatigue  damage.    (Author) 
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Calculations  are  made  of  certain  averages  for  particles 
from  a  plane,  unldlrecUonal  souroe  being  slowed  down  by 
elastic  collisions  in  an  infinite  medium  of  randomly 
located  target  atoms.   Calculations  are  based  on  the 
moments  form  of  the  Boltzmann  transport  equation  and 
foUow  procedures  frequenUy  used  in  the  theory  of  neutron 
moderation.   Assuming  isotropic  scattering  In  center  of 
mass  coordinates,  averages  are  determined  for  powers  of 
the  distance  from  the  souroe  and  for  Legendre  polynomials 
which  give  Informatton  on  the  direction  of  motion.   When 
the  mean  free  path  varies  as  a  power  of  the  energy  a 
number  of  averages  are  determined  at  all  energies  for 
oqu^  masses  of  fast  particles  and  target  atoms,  and  for 
the  first  collision  Interval  for  unequal  masses.    Express- 
ions for  spatial  averages  at  zero  energy  are  obtained  by 
taking  the  Laplace  transform  of  the  moments  equation.   A 
few  comparisons  are  made  with  moments  calculated  by  other 
methods  and  comments  are  included  on  the  place  of  such 
calculations  In  the  theory  of  the  stopping  of  kllovolt  Ions. 
An  appendix  reports  some  preliminary  results  for 
anisotropic  scattering.  (AiUbor) 
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A  theory  is  presented  which  permits  the  study  of  the  effects 
of  horizontal  winds  on  the  disperalon  and  amplitudes  of 
acoustic-gravity  waves  in  the  atmosphere.   It  is-shown  that 
the  eflective  horizontal  group  velocity  for  a  given  frequency 
in  a  given  normal  mode  depends  on  direction  of  propagation 
as  weU  as  on  frequency  and  that  it  is  not  necessarily  Ui  the 
same  direction  as  the  horizontal  wave  number  vector    A 
number  of  useful  Integral  theorems  are  derived  frtwa'a 
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variational  principle  and  one  Is  subsequently  applied  to  the 
development  of  a  perturbation  method  for  the  computation 
of  wind  effects  on  dispersion.   Application  of  the  method  to 
a  realistic  example  indicates  that  winds  can  appreciably 
alter  the  dispersion  of  the  normal  modes  and  that  they 
should  be  considered  in  any  quantitative  interpretation  of 
experimental  microbarograms.   (Author) 
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Since  unconstrained  layer  damping  treatments  on  vibrat- 
ing plates  dissipate  energy  by  undergoing  bending  strain, 
the  treatment  in  the  vicinity  of  lines  of  contra-flexure  con- 
tributes little  to  the  total  damping.    This  report  investigated 
the  effect  of  concentrating  the  treatment  in  the  regions  of 
highest  bending  moment  In  order  to  use  all  the  material 
more  effectively.    Three  methods  of  analysis  were 
presented,  two  of  them  being  approximate  but  relatively 
rapid  in  use.   The  third  has  been  used  In  extensive  digital 
computer  calculations  to  determine  the  effectiveness  of 
given  quantities  of  treatment,  having  given  stiffness,  when 
distributed  over  different  proportions  of  the  length  of  a 
vibrating,  simply  supported  strip.    The  effectiveness  has 
been  assessed  using  certain  criteria  which  apply  to  differ- 
ent problems,  e.g.  to  the  problems  of  reducing  harmonic 
resonant  vibration  amplitudes,  or  inertia  forces  exerted  by 
randomly  vibrating  panels,  etc.   Different  criteria  relate  to 
each  problem.   It  has  been  shown  that  very  considerable 
Increases  of  effectiveness  are  obtained  by  concentrating 
the  treatment  over  a  proportion  of  the  length  or  area.    For 
a  given  quantity  and  stiffness  of  treatment,  the  effectiveness 
may  be  maximised  by  covering  certain  optimum- 
proportions. 
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The  coupliqg  between  magnetohydrodynamlc  waves  and 
acoustic  and  electromagnetic  waves  is  c(»isidered  at  a 
sharp  boundary  between  a  plasma  and  a  neutral  gas.  and  the 


coupling  between  magnetohydrodynamlc  and  plasma  waves 
and  acoustic  waves  Is  considered  at  a  diffuse  boundary. 
In  the  sharp  boundary  problem,  the  Incident  wave  vector  Is 
arbitrary  In  direction  and  the  magnetic  field  vector  Is 
considered  either  In  the  plane  of  Incidence  or  perpendicular 
to  it.    The  ratios  of  the  amplitudes  and  energy  In  the  trans- 
mitted waves  (electromagnetic  or  acoustic)  to  the  correspond- 
ing amplitudes  and  energy  In  the  Incident  waves  (fast  and 
slow  magnetoacoustlc,  pure  Alfven  mode)  are  determined. 
In  the  diffuse  boundary  problem,  the  coupled  wave  equations 
are  presented  for  a  partially  Ionized  plasma  of  spatially 
varying  composition,  with  collision  terms.  In  the  presence 
of  a  magnetic  field.    The  coupling  of  longitudinal  plasma 
waves  to  sound  waves  is  considered  in  the  absence  of  a 
magnetic  field.    (Author) 
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An  attempt  is  made  to  derive  Maxwell's  equation  of  an 
Electromagnetic  field,  in  vacuo,  from  the  relativistic 
Liouville's  equation  for  the  photon  gas.    The  density  distri- 
bution of  the  photon  gas  is  conceived  as  the  scalar  product 
of  two  complex  vector  functions.   By  limiting  the  observa- 
tion to  be  isotropic,  in  a  sense  described  by  K.  Kondo,  It 
was  found  that  half  of  the  sum  of  two  complex  wave 
functions  -is  identified  as  the  electric  field  intensity,  while 
half  of  the  difference  of  the  two  functions,  divided  by 
square  root  of  (-1)  is  the  magnetic  field  intensity.   Two 
vector  wave  functon:.  satisfy  Maxwell's  equation  of 
Electromagnetic  wave  in  vacuo.   (Author) 
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The  purpose  of  the  equipment  described  in  this  paper  is 
to  provide  the  environment  necessary  to  study  the  behavior 
of  flames  from  liquid  pools  under  the  influence  of  wind.   The 
equipment  includes  a  wind  tunnel  with  supporting  blower, 
appropriate  calming  section,  and  observation  and  control 
room;   the  burner  trays;   and  a  fuel  delivery  system.    The 
design  of  the  tunnel  and  equipment  is  based  on  information 
available  in  the  literature.   A  short  theoretical  discussion 
Is  given  and  some  data  from  the  literature  are  used  to 
support  a  slight  nuxllflcatlon  of  a  previous  method  cf  flame 
representation.    Literature  data  are  also  used  to  show  the 
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possibility  of  correlating  the  expeuted  data  In  a  new  way. 
The  results  of  this  new  correlation  are  dependent  upon 
wind  properties  only,  and  are  Independent  of  flame  proper- 
ties.   (Author) 
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A  self-consistent  field  approxlmatton  has  been  applied  to 
the  continuous  representation  version  of  sUtistlcal  theory. 
Calculations  have  been  carried  out  for  He  (3S  and  IS),  Be 
(■H-)(1S),  Be(lS)  and  Ne(lS).    Binding  energies  are  aboiit  6% 
greater  than  experimental  values.  No  shell  structure  in 
electron  density  was  obUlned,  however,  which  reflects  an 
inadequacy  of  the  theory  in  approximating  such  properties. 
Nevertheless,  the  densities  obtained  gave  relatively  good 
estimates  of  the  mean  values  of  r  to  the  nth  power,  -2  <  or 
-  n  <  OP  -  ♦  2.   (Author) 
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DETERMINING  THE  AVERAGE  SPiED  AND  CONCEN- 
TRATION OF  PARTICLES  OF  A  RAPID  FLUX  OF 
RAREFIED  PLASMA, 
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Unedited  rough  draft  trans,  of  Akad^eiiya  Nauk  SSSR. 
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Descriptors:  (•Plasma  medium.  Particles),  Gas 
flow,  Velocity,  Density,  Measurement,  Vacuum 
systems.  Diaphragms  (Mechanics),  USSR. 

A  method  is  presented  for  determining  the  average  speed 
and  concentration  of  the  particles  of  a  rapid  flow  of 
rarefied  plasma  and  also  the  force  of  action  of  this  flux 
o:i  a  body  placed  in  it.   The  proposed  method  is  based  oa 
the  simultaneous  measurement  of  the  number  of  particles 
passing  in  a  unit  of  time  through  a  determined  section  and 
the  force  of  action  of  this  number  of  particles  on  a  body, 
the  coefficient  of  frontal  resistance  of  which  is  precisely 
known.    As  such  a  body  there  is  proposed  the  so  called 
pulse  trap'  (F  trap)  which,  on  meeting  with  the  particles 
of  the  flux,  causes  them  to  experience  a  practically 
absolute  inelastic  collision.    (Author) 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 
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A  MILLION  SUNS  IN  CRYSTAL, 
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Unclassified  report 

Unedited  rough  draft  trans,  from  Sovetskll  Patriot  (USSR) 
1963,  20  Mar,  p.  3.  ^^ 

Descriptors:  (•Lasers,  Scientific  research).  Quantum 
mechanics.  Electromagnetism,  OscUlation,  Ruby.  Lleht 
Weapons,  USSR.  '      ^^' 

In  recent  years,  in  science  and  technology,  r^lc  develop- 
ment has  been  achieved  in  quantum  electronics,  one  of  the 
newer  branches  of  physics.    The  large  scale  achievements 
In  this  field  have  resulted  in  the  creation  of  its  own  special 
type  of  technological  miracle:   quantum  mechanical  genera- 
tors of  electro-magnetic  osciUations  of  ll^t  bands—  the 
lasers.   A  popularized  descr^tlon  of  this  phenomenon  is 
presented. 
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AN  EXACT  CALCULATION  OF  MOMENTUM  AND 
ENERGY  EXCHANGE  COLLISION  INTEGRALS  OVER  DIS- 
PLACED MAXWELUAN  DISTRIBUTION  FUNCTIONS. 
Technical  Information  series, 
by  John  M.  anith.    Aug  64,  37p   R64SD54 
Contracts  AF33  657  8298,  AF49  638  914 

Unclassified  report 

DMcrlptors:  (•Magnetohydrodynamics,  Plasma  medium). 
(•Plasma  medium.  Particles) ,  Momentum,  Energy, 
Integrals,  Statistical  functions.  Partial  differential  equa- 
tions. Special  functions  (Mathematical). 

The  report  contains  the  details  of  the  exact  evahiation  of 
the  momentum  and  energy  exchange  colUsfon  integrals  for 
particles  interacting  through  a  potential  which  depends  upon 
some  arbitrary  power  of  the  interparticle  distance  and  for 
displaced  MaxwelUan  distribution  functions  possessing 
different  temperatures  and  mean  velocities.    A  discussion 
^  the  appUcabillty  of  the  calculation  in  the  framework  of 
the  solution  of  the  Boltzmann  equation  is  presented  and  the 
results  are  appUed  to  electron  conduction  in  the  presence 
of  strong  electric  fields  with  emphasis  on  electron  run-away 
(Author)  '  ■ 
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Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 

MAGNETOHYDRODYNAMICS, 

by  Milton  U.  Clausen    2  Jun  58,  40p 

STL/GM-TR-0127 -00411 

Contract  AF04  647  127 

Unclasslfled  report 

Descriptors:  (*Magnetohycirodynanilcs.  Reviews),  Air 
Electrical  conductance.  Magnetic  flelds.  Equations, 
Boundary  layer.  Thermonuclear  reactions,  Magnetic 
pinch.  Plasma  medium.  Heating,  Shock  waves.  Rocket 
propulsion.  Nuclear  propulsion. 

Contents:   Our  half  volt  world;  the  elctrical  conductivity 
of  air;  interaction  of  a  conducting  gas  with  a  magnetic  field; 
the  basic  equations;  some  fundamental  concepts;  magnetic 
control  of  the  boundary  layer;  control  of  the  thermonuclear 
reaction;  the  pinch  effect;  plasma  heating;  shock  heating; 
plasma  containment:  application  of  thermonuclear  reactions 
to  rocket  propulsion;  fusion  rocket  chamber;  containment 
power. 
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Stanford  Univ.,  Calif.  Dlv.  of  Engineering  Mechanics. 
ON  THE  SIGNS  OF  ONSAGER'S  RECIPROCITY  RE- 
LATIONS IN  IRREVERSIBLE  THERMODYNAMICS, 
by  D.  H.  Gage  and  S.  J.  Kline.    Mar  64,  13p   IT-l 
Contract  AF49  638  1278 
AFOSR  64  1880 

Unclasslfled  report 

Descriptors:  (*Tliermod3mamlc8,  Irreversible  pro- 
cesses), (•Irreversible  processes.  Equations),  Entropy. 
Diffusion,  Matrix  algebra. 

The  conventional  presentation  of  Onsager's  reciprocity 
relations  specifies  that  the  appropriate  'flows  and  forces' 
used  in  the  rate  ec^ations  for  Irreversible,  coupled 
processes  are  obtained  from  an  arbitrary  factorization 
of  the  entropy  production  expression.   Closer  examination 
shows  that  arbitrary  selection  of  'flows',  or  dependent 
quantities,  in  the  rate  equations  leads  to  an  ambiguity  of 
sign  in  Onsager's  relations.    For  a  system  with  n  in- 
dependent, co«4>Ied.  irreversible  processes,  a  proof  is 
given  that  only  two  of  the  possible  2  to  the  nth  power  sets 
of  rate  equations  obtained  by  arbitrarily  factoring  the 
entropy  production  expression  completely  obey  L  sub  1]  = 
L  sub  ji.   The  remaining  2  to  the  nth  power  -  2  possible 
sets  of  rate  equations  will  have  at  least  one  pair  of  co- 
efficients which  wUl  obey  the  antisymmetric  relation  L 
sub  Ij  =  -  L  sub  Ji.   (Author) 
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Pr^ared  in  cooperation  with  Institute  of  Engineering 
Research.  Univ.  of  California,  Berkeley. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 


Descriptors:  (^Detonations,  Gases),  (*Gases,  Detonations), 
Explosion  effects.  Hydrogen,  Oxygen,  Mixtures,  Thermo- 
dynamics, Programming  (Computers),  Niuneiical  metboda 
and  procedures. 

This  report  describes  the  development  of  a  method 
programmed  for  a  digital  computer  to  evaluate  one- 
dlmenslonal  detonation  parameters  in  gaseous  media.   The 
calculations  are  based  on  the  assumptions  that  the  mixture 
is  comprised  of  ideal  gas  constituents  and  that  the  wave 
process  is  governed  by  equilibrium  end  conditions. 
Details  at  the  analytical  method  of  solution  are  presented 
including  the  IBM  7090  computer  program,  described 
in  Fortran  language.   Sample  Input  and  ou^ut  data  with 
Instructions  for  preparing  the  input  data  are  given. 
Finally,  computations  are  performed  for  a  number  <rf 
hydrogen-oxygen  mixtures  from  H2+02  to  3H2-K)2  at 
several  initial  conditions  covering  a  range  in  pressure 
from  0.1  to  760  mm  Hg  and  in  temperatures  from  -180 
to  -•■200F  and  a  comparison  is  made  with  calculations  of 
other  investigators  for  a  stoichiometric  mixture  initially 
atNTP.   (Author) 
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Thompson  Ramo  Wooldrldge,  Inc.,  Los  Angeles,  Calif. 
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Unclasslfled  report 

Descriptors:  (♦Transport  properties,  Electrons), 
(•Electrons,  Energy),  (•Gases,  Electric  flelds). 
Kinetic  theory.  Integral  equations.  Statistical 
functions,  Theory. 

The  average  energy  of  electrons  in  a  gas  In  an  arbitrary 
electric  field  Is  determined  from  the  time  dependent 
Boltzman  transport  equation.    The  assumptions  are: 
collision  frequencies  are  dependent  of  energy  and  there  are 
only  elastic  collisions.   The  solution  Is  obtained  for  the 
case  of  a  slnusoldally  varying  field  and  contrasted  with  a 
solution  obtained  on  a  more  elementary  leveL    (Author) 
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COMMENTS  ON  SOME  EXPLICIT  SOLUTIONS  FOR 

CONSTANT-TEMPERATURE  MAGNETO-GASDYNAMIC 

CHANNEL  FLOW. 

by  Mary  F.  Romlg.    Aug  62,  6p   P-2637 

Unclassified  report 

Prepared  for  publication  in  the  Journal  of  the  Aero/ 
Space  Sciences. 

Descriptors:  (•Magnetohydrodynamics,  Gas  flow),  (*Oas 
flow,  Magnetohydrodynamics),  One-dimensional  flow. 
Partial  differential  equations,  Equations,  Electric  fields. 
Magnetic  fields.  Temperature,  Theory. 
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RIGOROUS  TREATMENT  OF  THE  PROPAGATION  AND 
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AN  INITIALLY  MAXWELUAN  PLASMA. 
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Sohool  of  Physical 
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TOTAL  ABSORPTANCE  OF  AMMOKIA  IN  THE  INFRARED. 

Scientiflc  rept.  no.  1. 

by  Wilbur  L.  France  ai>d  Dudley  Williams.  Jul  64 
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Prepared  In  cooperation  with  Ohio  State  Univ.,  Columbus. 
Research  Foundation,  Contract  AF19  604  6141. 

Descriptors:  (•Ammonia.  Absorption  spectrum), 
(•Infrared  spectroscopy.  Ammonia),  Nitrogen,  Chemical 
bonds.  Band  spectrum.  Tables,  Spectrum  analyzers. 
Planetary  atmospheres. 


.  ^piactrum 


Apparatus  and  experimental  techniques  used  in  the 
measurement  of  the  total  absorptance  of  the  ammonia 
bands  near  950,  1628  and  3300/cm  are  described.   The 
total  absorptances  of  these  bands  at  25C  were  measured 


103 


PHYSICS  •  Division  25 


for  pure  samples  of  ammonia  aild  for  ammonia  mixed 
with  nitrogen.   The  results  are  displayed  graphically 
with  total  absorptance  shown  as  a  function  of  absorber 
concentraUon  and  equivalent  pressure,  which  depends 
vqxm  the  partial  pressures  of  the  two  gases.   The  ex- 
perimental values  of  partial  pressure,  total  pressure  and 
total  absorptance  are  tabulated  and  tracings  of  many  of 
the  spectra  are  shown.   Values  for  intensity  are  ziven 
for  each  region  studied.   The  equivalent  pressure  is  ex- 
pressiKl  as  a  function  of  the  self-broadening  coefficient, 
which  Is  related  by  simple  kinetic  theory  to  the  ratio  of 
the  optical  colUsion  diameters.  These  derived  ratios 
are  listed.    (Author)  ^^ 
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CALCULATION  OF  HEATING  OF  BODIES  UNDER  THE 

ACTION  OF  RADIANT  HEAT  ON  THE  BASIS  OF  THE 

SIMILARITY  THEORY, 
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(•Heating,  Mathematical  analysis),  USSR,  Boundary 
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RAND  Corp.,  Santa  Monica,  Calif. 
STATBTICAL  APPROACH  TO  SIMULATION, 
by  Murray  A.  Geisler.    Feb  62,  24p   P-2543 

Unclassified  report 
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Descriptors:  (*Inventory  control.  Simulation),  (♦Simu- 
lation. Statistical  analysis).  Costs.  Analysis,  Pro- 
gramming (Computers),  Mathematical  models.  Stochastic 
processes.  Optimization. 
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DEVELOPMENT  OF  HIGH  STRENGTH  ALLOYS  BY 

CRYOGENIC  STRETCH-FORMING. 

Final  rept.  Part  I, 

by  R.  H.  Alper.    17  Sep  64.  llOp 

CoDtract  NOw63  0387C 

Unclassified  report 
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Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Stalnless  steel,  Stretch  forming),  (*Stretch 
forming.  Cryogenics),  (•Cryogenics,  Stretch  forming). 
Chromium  alloys.  Nickel  alloys,  Molybdenum  alloys. 
Tensile  properties.  Aging  (Materials),  Niobium  alloys. 
Aluminum  alloys.  Melting,  Vacuum  apparatus,  Austenite. 
Cold  working.  Rocket  cases,  Pressure  vessels,  Martenslte, 
Strain  (Mechanics),  Welds,  Brittleness. 

The  basis  for  the  work  conducted  is  the  property  of 
austenitic  stainless  steels  to  strengthen  by  transforming 
to  a  low  carbon  martenslte  wlien  subjected  to  cold  work 
at  cryogenic  temperatures.    In  addition,  an  ageing  treat- 
ment at  800F  after  cryogenic  cold  working  results  in  a 
further  increase  in  strength.    A  series  of  experimental 
heats  were  prepared  and  evaluated  for  their  response  to 
stretching  at  -320F  as  well  as  subsequent  ageing  at  800F. 
It  was  demonstrated  that  the  highest  strength  levels  could 
be  achieved  when  the  301  was  alloyed  with  hardener 
elements.   For  example,  with  alloys  containing  Cb  and 
Al,  uniaxial  strength  levels  of  350,000  pel  were  obtained. 
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MANUFACTURERS'  INVENTORY  CYCLES  AND 
MONETARY  POLICY, 
by  D.  M.  Eisemann.    9  May  58,  20p   P-1370 

Unclassified  report 
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Reproduction  has  been  made  from  best  available  copy. 

DescHptors:  ("Inventory  control.  Money),  ("Commerce 
Inventory  control),  Industrial  production.  Inventory, 
Inventory  analysis.  Costs,  Distribution  (Economics), 
Management  engineering.  Budgets. 


The  availability  of  credit  is  one  of  the  factors  which 
many  businessmen  must  take  into  account  when  planning 
their  inventory  policy.    When  inventories  are  rising 
rapidly,  firms  become  Increasingly  dependent  on  bank 
credit,  and  a  change  in  credit  policy  may  have  an  impor- 
tant influence  on  inventory  fluctuations.    This  study 
attempts  to  measure  the  impact  monetary  policy  might 
have  on  inventories,  and  to  examine  the  limitations  such 
a  policy  might  face.   (Author) 
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Carnegie  Inat.  of  Tech.,  Pittsburgh,  Pa. 
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A  FIELD  STUDY  OF  AUDITING  AS  A  MECHANISM 

FOR  ORGANIZATIONAL  CONTROL, 

by  Nell  ChruchlU  and  WiUiam  W.  Cooper.   Am  64. 

38p   ONR-RM-126 

Contract  N<mr27T024 

Unclassified  report 

Descr^tors:  ("Management  engineering.  Industrial 
psychology),  ("Industrial  psychology.  Management 
engineering).  Control  systems.  Personnel,  Attitudes, 
Performance  (Human),  Education,  Behavior,  Perception 
(Psychology),  Public  opinion.  Operations  research. 

This  paper  -reports  on  one  of  a  series  of  studies  directed 
toward  control  (as  distinguished  from  planning)  in  manage- 
ment.  One  aspect  of  the  total  study  series  is  concerned, 
with  audits,  auditing,  and  auditors  as  vehicles  for  influ- 
encing the  activities  of  managers.   The  present  paper  is 
concerned  with  a  field  inquiry  directed  to  ascertaining 
some  of  the  perceptions  which  persons  report  who  have 
been  subjected  to  one  or  more  phases  of  an  audit  process. 
The  need  for  such  a  field  study  was  pointed  up  by  experi- 
ments which  were  to  be  conducted  to  ascertain  ways  in 
which  an  audit  might  effect  the  performance  of  laboratory 
subjects.    Important  parts  of  the  design  for  this  experiment 
were  contingent  upon  ways  in  which  subjects  might  perceive 
any  audit  to  which  they  were  exposed.    Thus  a  precise 
structuring  of  the  audit  variable  was  necessary.   Recourse 
to  the  Uterature  of  accounting  and  psychology  produced 
only  vague  or  tangential  suggestions,  apparently  because 
no  previous  studies  had  been  directed  to  this  particular 
topic. 
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THE  ECONOMICS  OF  INFORMATION  AND  OPTIMAL 

STOPPING  RULES, 

by  John  J.  McCall.  Oct  64,  38p   P-2987 

UncUssified  report 

Descriptors:  ("Management  control  systems,  Decision 
theory),  ("Dynamic  programming.  Decision  theory), 
("Economics,  Decision  making).  Game  theory.  Operations 
research.  Optimization.  Maintenance,  Schedulii^.  Statis- 
tical analysis.  Probability.  Stochastic  processes. 

In  this  paper,  two  different  stopping  environments  were 
analyzed.    The  decision  process  occurring  in  the  first 
environment  is  continuous  and  repetitive  like  inventory 
management,  process  control,  and  maintenance  manage- 
ment.  However,  the  probability  mechapism  associated 
with  the  repetitive  process  is  not  known.    Frequently,  the 
decision-maker  has  the  option  of  accumulating  Information 
about  the  probability  law.   The  problem  is  when  to  stop 
collecting  information.   Statistical  decision  theory  was 
used  to  solve  this  class  of  problems.    In  the  second  type 
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of  stopping  environment  the  essence  cC  the  decision 
process  is  that  it  eventually  terminates.   Examples  of 
such  processes  include  house -searchlt^,  mate  selection, 
and  maqy  kinds  of  investment  decislocw. 
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Descriptors:  ("Nickel  alloys,  Thenlil  Joining).  (*Weldlng, 
Nickel  alloys),  ("Brazing,  Nickel  alinys),  TensUe  prop- 
erties. Mechanical  properties,  Alunilnum  alloys.  Tita- 
nium alloys.  Niobium  alloys. 

Because  of  a  special  Interest  in  Alloy  718,  the  Defense 
Metals  Information  Center  has  summarized  information 
on  the  welding  and  brazing  of  the  alloy.    Two  principal 
resons  for  the  interest  in  this  alloy  are  its  good  form- 
abiUty  and  its  good  weldablUty,  expeclally  under  restraint 
The  greater  portion  of  the  fusion  welding  of  Alloy  718  has 
been  done  by  the  gas  tungsten-arc  (TID)  process.    A 
discussion  of  welding  atmosphere,  filler  metals,  heat 
treatment  of  welds,  welding  under  restraint,  and  weld 
toughness  is  presented  in  the  section  on  fusion  welding. 
Information  is  also  presented  on  resistance  welding  and 
electron-beam  welding  of  Alloy  718.   The  final  section  of 
this  report  deals  with  the  brazing  of  Alloy  718. 
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Defense  Metals  Information  Center.  CaOumbus,  Ohio. 
POROSITY  IN  TITANIUM  WELDS, 
by  Robert  M.  Evans.    8  Jun  64,  15p   OtelC-M-194 
Contract  AF33  615  1121.  ProJ.  8975    I^ 

Unclassified  report 


A  portion  of  the  original  document  contains  fine  detail 
which  may  make  reading  of  photocopy  difficult. 

Descriptore:  ("Welds.  Porosity),  (*4#lding.  Titanium 
alloys),  ("Titanium  alloys.  Welds),  HbWiogen,  Cleaning, 
Welding  rods.  Contamination.  Gases., 

Porosity  in  ftislon  welds  in  titanium  hia  been  encountered 
to  some  extent  in  all  programs  using  this  Joining  method. 
While  measures  to  control  cleanliness  and  to  employ 
good  welding  techniques  have  successftilly  reduced  the 
occurrence  of  porosity,  specific  indentification  of  the  various 
causes  of  porosity  is  stUl  lacking.   SoBie  factora  suspected 
of  causing  porosity  in  titanium  welds  are  hydrogen,  clean- 
liness of  Joint  area,  contamination  in  fUler  wire,  and  welding 
procedures  and  techniques. 
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Contract  NOw64  0394d 

Unclassified  report 

Descr^tora:  ("Tantalum  alloys.  Rolling  (Metallurgy)), 
("Rolling  (MetaUurgy),  Tantalum  alloys).  Heat  treatment. 
Sheets.  Tensile  properties.  Temperature,  Castings, 
Hardness,  Ductility,  Cold  working.  Grain  structures 
(Metallurgy),  RecrystalllzaUon. 

This  quarterly  report  describes  the  investigation  of 
the  processing  procedures  used  to  convert  T-222  from  are 
cast  ingot  to  sheet.   The  effects  prior  reduction,  the 
number  and  temperature  of  intermediate  anneals,  and  the 
temperature  of  the  final  anneal  were  evaluated  with  respect 
to  2400F  tensile  properties.   Preliminary  results  Indicated 
that  intermediate  and  final  annealing  temperature  bad  a 
significant  effect  on  tensile  properties.   (Author) 
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Foreign  Tech.  Dlv.,  Air  Foroe  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

STARTING  CONDITIONS  ON  PLAIN  THRUST 

BEARINGS, 

by  M.  E.  Podol'skll.   30  Sep  64,  13p 

FTD  TT64  509;  TT  64  71521 

Unclassified  report' 

Unedited  rough  draft  trans,  of  Akademlya  Nauk  SSSR. 
Izvesttya.  Mekhanlka  1  Mashinostroenie.  1963.  no.  1. 
p.  197-200. 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  ("Thrust  bearings.  Lubrication),  ("Lubri- 
cation, Thrust  bearings),  SUrting,  Floating  bodies. 
Float.  DlfferenUal  equations.  Fluid  dynamic  properties 
Friction,  USSR.  '»-*-. 

The  hydrodynamics  of  an  oU  film  has  been  considered 
and  the  basic  principles  of  operation  of  plain  bearings  at 
start-up  have  been  established  previously   1    .    The  solution 
to  the  problem  was  carried  out  on  the  assumption  that  in  the 
case  of  bearings  with  self-adjusting  pads  the  ratio  of  the 
layer  Oilckness  at  the  gap  inlet  arfd  ouUet  of  oil  is  inde- 
pendent of  time.    This  article  deals  with  the  problem  to  a 
more  complete  extent  without  introducing  additional 
limitations  imposed  on  the  rotation  of  the  pad.   (Author) 
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Foreign  Tech.  Div..  Air  Force  Systems  Command. 

Wright- Patterson  AFB,  Ohio. 

THE  PROBLEM  OF  LUBRICATING  JOURNAL  BEARINGS 

WITH  AN  AXBYMMETRIC  SUPPORTING  SURFACE, 

by  L  Ya.  Tokar  and  P.  S.  Chernyakov.  21  Sep  64, 

14p 

FTD  TT64  510;  TT  64  71533 

Unclassified  report 

Unedited  rough  draft  trans,  of  Akademlya  Nauk  SSSR. 
Izvestiya.  Mekhanlka  1  Mashinostroenie.  1963,  no.  2. 
p.  149-152. 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  nuule  from  best  available  copy. 

Descriptors:  ("Journal  bearings.  Lubrication),  ("Lubri- 
cation, Journal  bearings),  Conical  bodies,  Axlally 
symmetric  flow.  Incompressible  flow.  Mathematical 
analysis.  Partial  differential  equations.  Bearings, 
Lubricants.  Friction,  USSR.  ^^ 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright- Patterson  AFB,  Ohio. 

HEAVY  DUTY  HYDRAUUC  FORGING  PRESS  WITH 

FRAME  BED  PLATE,  CONSISTING  OF  INDIVIDUAL 

PLATES, 

by  A.  S.  Andreev  and  M.  L.  Bekker.   25  S^  64,  lOp 

FTD  TT64  931;  TT  64  71563 

Unclassified  report 

Unedited  rough  draft  trans,  of  Russian  patent  129  486, 
appl.  no.  635809/25,  6  Aug  59. 

Descriptors:  (*Forge  presses,  H]rdraulic  presses), 
(♦Hydraulic  presses,  Forge  presses).  Design.  Structural 
parts.  Metal  plates.  Wedges.  Cylindrical  bodies. 

Two  rollers  and  two  sets  of  cylindrical  wedges  are  used 
for  the  fastening  of  plates  in  the  comers  of  the  frame  bed 
plate,  forming  together  a  prestressed  angular  connection, 
to  prevent  displacement  of  plates  relative  to  each  other 
during  the  operation  of  the  press.    A  hydraulic  support  is 
used  as  a  foundation  of  the  center  frame  of  the  bed  plate. 
(Author) 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB.  Ohio. 
PLANETARY  GEARS:  SELECTED  PARTS, 
by  WOrtor  Surowlak.    2  Oct  64,  29p 
FTD  TT64  654;  TT  64  71562 

Unclassified  report 

Unedited  rough  draft  trans,  of  mono.  Przekladnie 

Obiegowe  (Planetame)  Warsaw,  1959.  p.  6-7.  34-45. 

456-466. 

Legibility  of  this  docimient  is  in  part  unsatisfactory. 

Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (* Aircraft,  Reduction  gears),  (^Reduction 
gears,  Classification),  Configuration.  Desi^, 
Helicopter  rotors.  Helicopters,  Poland,  Drives. 

Contents:  Planetary  gears,  list  of  most  important 
designations;  Classification  and  planetary  gear  designa- 
tions; Application  in  the  construction  of  aircraft  helicopters. 
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UT  Research  Inst.,  Chicago.  lU. 

DEVELOPMENT  OF  2400 F  FORGING  DIE  SYSTEM. 

Final  technical  documentary  rept. 

by  T.  Watmough  and  Paul  R.  Gouwens.   Jul  64.  193p 

nTRI-B220-32 

Contract  AF33  600  42861,  Pro].  7  886 

ML  TDR64  228 

Unclassified  report 

Legibility  of  tfais  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  aballable  copy, 

Descr^rtors:  (*Forglng,  Dies),  (*Dies.  Forging), 
(*Heat- resistant  materials.  Dies).  Nickel  alloys, 
Molybdenum  alloys.  Chromium  alloys,  Aluminum 
alloys,  Niobium  alloys.  Titanium  alloys.  Costings. 
Temperature,  Heat-resistant  metals  and  alloys. 


Refractory  materials.  Ceramic  materials,  Composite 
materials.  Tungsten  alloys,  Zirconium  alloys, 
Refractory  coatings,  Oxidation,  Tantalum  alloys. 
Hafnium  alloys.  Compressive  propetUes.  Hot  woridng. 

The  Uchnology  of  using  high-temperature  dies  for  closed 
die  forging  was  further  advanced  by  a  program  having 
three  broad  objectives:  (1)  extended  the  die  temperature 
beyond  the  1600F  previously  achieved,  and  determine  the 
upper  temperature  limit  of  Inconel  713C  for  forging  steel; 
(2)  evaluate  the  possibility  of  using  the  high-temperature 
die  system  to  reduce  the  number  of  forging  sequences 
required  to  form  a  part;  and  (3)  develop  materials  and  tech- 
niques for  raising  the  die  temperature  to  2400F  and  use 
such  a  system  for  forging  a  molybdenum  alloy.   (Author) 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
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ELECTRONICS'  NEW  RIVAL, 

Iqr  L  Makarov  and  A.  Dubov.   25  Sep  64,  lOp 

FTD  TT64  762;    TT  64  71557 

Unclassified  report 

Unedited  rough  draft  trans,  from  Izvestiya  (USSR) 
1964.  4  Feb.  p.5. 

Descriptors:  (^Pneumatic  systems.  Automation),  Pneu- 
matic devices.  Plastics,  Metals,  Industrial  equipment, 
USSR. 

A  report  on  new  developments  in  the  field  of  pneumatics 
is  presented.   A  discussion  on  the  economics  of  automated 
pneumatic  systems  in  industrial  plants  is  given.   The 
development  of  a  system  of  standard  pneumatic  devices  and 
parts  In  the  USSR  industry  is  also  discussed. 
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California  Univ.,  Berkeley.   Center  for  Research  in 

Management  Science. 

ANNUAL  REPORT.     MANAGEMENT  SCIENCE. 

NOTES  ON  OPTIMIZATION  AND  DECISION  PROBLEMS  . 

1964,  3p 

Contract  Nonr222  77,  Pro].  NR047  029 

Uncla&sifled  report 

Descriptors:  (•Dynamic  programming.  Management 
engineering),  Transformations  (Mathematics), 
Programming  (Computers),  Distribution  (Economics), 
Economics.  Iterative  methods,  Numerical  analysis. 
Inequalities.  Equations.  Functions.  Bibliographies, 
Optimization,  Decision  theory. 

A  class  of  problems  of  optimal  resource  allocation 
over  time  was  studied  using  the  techniques  of  dynamic 
programming.   Sufficient  conditions  were  found  for  the 
state  valuation  function  to  be  the  unique  solution  of  the 
usual  functional  equation  of  dynamic  prognmiming. 
Exact  solutions  were  found  for  the  case  of  linear-loga- 
rithmic production  and  criterion  functions.   This  exact 
solution  was  used  to  form  the  basis  of  an  algorithm 
designed  to  handle  any  problem  in  which  the  production 
functions  are  differentiable  and  tlie  criterion  function  is 
difierentiable.  and  separable  in  time.   Numerical 
computations  were  performed  to  compare  two  algorithms 
for  the  solution  of  systems  of  linear  inequalities,  the 
standard  'artificial  variaUes'  method,  and  the  new 
'characteristic  function'  method  of  Debreu. 
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Thompson  Ramo-Wooldridge,  Inc..  Los  Angeles,  Calif. 
OPERATIONS  RESEARCH  AND  THB  ACCOUNTANT 
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i       Unclassified  report 


Address  presented  to  the  San  Francisco  Chapter  of  the 
NaUonal  Association  of  Cost  AccoulAants,  26  Jun  56  San 
Francisco,  Calif.  T[  ' 

Descriptors:  (*Operatlons  research.  Management  engi- 
neering). (♦Management  engineertajg.  Mathematics), 
Costs.  Commerce.  Labor.  Industiilw,  Equations,  Scientific 
personnel.  ' ' 


There  has  been  a  certain  amount  of  scepticism  and  even 
apprehension  on  the  part  of  accountants  with  respect  to  the 
sudden  appearance  of  scientists  in  the  affairs  of  the  business 
world.    A  particularly  perplexing  feature  of  operations  re- 
search is  the  use  of  mathematical  language,  even  when 
dealing  with  conventional  problems.  This  paper  explains  in 
layman  s  language,  why  scientists  use  mathematics  both  in 
the  physical  sciences  and  in  the  problems  of  the  business 
world.    The  businessman  of  the  future  need  not  become  a 
mathematician,  as  mathematics  in  business  may  be  con- 
sidered as  a  highly  sharpened  form  of  common  sense.    As 
an  Illustration  of  the  use  of  mathematics,  a  cost  accounting 
problem  Is  discussed  and  it  is  shown  that  a  sUtlstical 
definition  of  'overhead'  can  lead  to  simplified  pricing 
methods  and  management  controls.   Also,  some  of  the  con- 
fusing aspects  of  'overhead'  acoountflng  can  be  avoided  by 
using  mathematical  techniques.  (Auttnr) 
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Thompson  Ramo  Wooldridge,  Inc..  Cleveland,  Ohio. 
PRECISION  FORGING  PROGRAM  FOR  TURBINE 
WHEELS  AND  GEARS. 

Final  technical  documentary  rept.  fd»  20  Jun  62-12  May 
64,  ^ 

by  Tobert  W.  Redllnger  and  James  A,  Timura. 

Oct  64,  173p 

Contract  AF33  657  8791,  Pro].  7  93d 

ML  TDR64  283 

Uaclassifled  report 

Descriptors:  (•Forging.  Turbine  parts),  (♦Turbine 
wheels.  Forging),  (•Gears.  Forging),  Extrusion, 
Machining.  Casting,  Dies,  Cermets,  Plastics,  Ceramic 
materials.  Powder  alloys.  Forge  presses.  Surface 
properties,  MetaUography.  Tensile  properties.  Stresses, 
Rupture,  Turbine  blades.  Heat-realstant  alloys. 
Precision  finishing. 

The  radial  extrusion  process  has  bees  developed  and 
demonstrated  to  be  feasible  as  a  mettiod  for  precision 
forging  gears  and  turbine  wheels  with  Integral  blades. 
A  state-of-the-art  survey  indicated  a  need  for  an  Improved 
forming  process  to  rapidly  and  economically  fabricate  the 
high  temperature  metals  and  siq)eraUoys  into  advanced 
aircraft  and  aerospace  components.    The  development 
program  Initiated  to  fulfill  these  objectives  included  a 
single  station  screening  phase  to  develc^  the  process 
components  and  a  full  scale  effort  to  fabricate  and  evaluate 
turbine  wheels  and  gears.   Results  of  the  screening  tests 
used  to  evaluate  expendable  materials  for  forging  die 
inserts  showed  a  high  density  aluminfi  product  to  be  meet 
promising.    Precision  cast  steel  inseotts  performed 
satisfactorily  as  permanent  type  Inseots.  The  success  cf 
using  individual  die  inserts  in  a  precision  forging  opera- 
tion depended  on  a  unique  hydraulic  (dosure  mechanism 
which  adapted  the  forging  tooling  in  an  8000-ton  mechanical 
press.  The  developed  process  was  u««d  to  produce  high 
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quality  turbine  wheels  witii  integral  blades  from  several 
8iq)eraUoys.   Precision  tolerances,  excellent  surface 
finish,  and  minimum  stock  removal  were  obtained  by 
forging  the  material  Into  Individual  die  cavities  having 
zero  draft  on  the  sides.   The  process  was  verified  by  the 
satisfactory  metollurglcal  and  mechanical  properties 
obtained  from  the  forglngs  produced  during  a  prototype 
production  nm.  (Author) 
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Redstone  Scientific  Information  Center,  Redstone 
Arsenal,  Ala. 

PRINCIPLES  OF  MAGNETOHEAT  TREATMENT  OF 
oTEELy 

by  Roman  Skorski.   22  Sep  64,  39p 
RSIC  279;  TT  64  71576 

Unclassified  report 

Trans,  of  Instytut  Mechanlki  Precyzy]ne].   Prace 
(Poland)  1961.  V.  9,  no.  34,  p.  37-50. 

Descriptors:  (♦Steel,  Heat  treatment),  (♦Heat  treatment. 
Magnetic  fields).  Iron.  Magnetostriction.  Grain  structures 
(Metallurgy),  Magnetic  properties.  Surface  tension. 
Mechanical  properties. 

airvey  of  Uterature  dealing  with  research  into  mag- 
netoheat  treatment  of  steel;  Mechano-electro-magnetic 
effects  and  their  role  In  magneto-heat  treatment;  Ex- 
planation of  the  composite  M.  S.  pulses  in  iron  in  terms 
of  magnetostriction  consisting  of  two  components:  positive 
and  negative;  Fine  grain  formation  in  steel  annealed  in  a 
magnetic  field  due  to  increased  surface  tension  caused 
by  this  field;  Explanation  of  the  mechanical  properties  of 
iron  annealed  in  a  magnetic  field  with  the  aid  of  the 
hypothesis  of  disc-shaped  Iron  atoms;  The  existence  is 
shown  of  the  tetragonal  allotropic  form  of  iron.   (Authoi) 
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Redstone  Scientific  Information  Center,  Redstone 

Arsenal,  Ala. 

ABOUT  THE  STRESS  DISTRIBUTION  IN  ELECTRIC 

RESISTANCE  WELDING  JOINTS  IN  THIN  SHEET  METALS. 

by  Franz  BoUenrath.    7  Oct  64,  16p 

RSIC  297;  TT  64  71578 

Unclassified  report 

Trans,  of  Deutsche  Versuchsaiotalt  fur  Luftfahrt,  e.V. 
Jahrbuch  (Germany)  1937,  Jan,  p.  303-307. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Welds,  Stresses),  (•Sheets,  Welds), 
Welding,  Resistance  (Electrical),  Metals,  Fatigue 
(Mechanics),  Rupture,  Pbotoelastidty. 

On  three  models  made  from  Trolon  the  edge  stresses 
are  determined  by  means  of  the  photoelastic  method  for 
simplified  conditions  of  resistance-welded  joints  of  over- 
l^iped  sheet  metals  of  equal  thickness.   The  stress  maxima 
have  been  found  at  the  edge  of  the  seam;   they  are  5.43 
times  the  mean  stress  in  the  metal  for  the  single  single- 
shear  Joint  and  1.75  times  for  the  single  double-shear  Joint 
and  4.3  times  for  the  single-shear  double  Joint.   Fatigue 
nurtures  of  spot-welded  Joints  start  from  positions  viiere 
according  to  stress  measurements  the  greatest  pulling 
stresses  occur.   (Author) 
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Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 

INVESTIGATION  OF  NONEQUILIBRIUM  PHENOMENA 

IN  ROCKET  NOZZLES. 

Semiannual  rept.  for  1  Jul-31  Dec  58, 

by  J.  G.  Logan.   31  Dec  58,  86p 

STL/GM-TR-0165-00581 

Contract  AF04  647  165 

Unclassified  report 

Legibility  of  this  ckx:ument  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Rocket  motor  nozzles.  Thermodynamics), 
(♦Reaction  kinetics,  Exhaust  gases),  (*Exhau8t  gases. 
Reaction  kinetics).  Shock  tubes,  Laboratory  equipment. 
Hydrazine,  Fluorine,  Liquid  rocket  propellants. 
Design,  Thermodynamic  properties,  Recombination 
reactions,  Emissivity,  High-temperature  research. 
Solid  rocket  propellants.  Gases,  Absorption, 
Spectroscopy,  Thermodynamics,  Gas  flow. 
Equilibrium  flow. 

Progress  in  the  program  for  tlie  Investigation  of  Non- 
equilibrium  Phenomena  in  Rocket  Nozzles  for  the  period 
1  July  to  31  December  1958  is  described.    Theoretical 
calculations  were  carried  out  for  the  hydrazine-fluorine 
propellant  system  to  obtain  design  data  for  the  kinetics 
shock  tube  facility.    These  studies  include  calculation  of 
thermodynamic  properties  for  hydrazine-fluorine  systems 
and  shock  calculations.   (Author) 
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RAMJET  ENGINES, 

by  M.  N.  Bondaryuk  and  S.  M.        ;Bhenko.   Feb  60, 

448p 
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Unclassified  report 

Trans,  of  mono.  Pryamotochnye  Vozdushno-Realctlvnye 
Dvlgatell,  Moscow,  1958,  393p. 

Descriptors:  (*Ram]et  engines.  Handbooks),  (♦Aircraft 
engines.  Ramjet  eng^es).  Jet  propulsion.  Theory, 
Construction,  Design,  Operation,  Jet  engines, 
Aerodynamic  characteristics.  Gas  flow.  Thermodynamics, 
Dlffusers,  Exhaust  nozzles.  Jet  engine  fuels. 
Combustion,  Combustion  chambers,  Atomlzatlon, 
Subsonic  characteristics.  Supersonic  characteristics. 
Nuclear  propulsion,  USSR. 

In  this  book  the  Information  on  the  theory,  characteristics, 
construction,  and  design  of  subsonic  and  supersonic  ramjet 
engines  is  based  on  domestic  and  foreign  materials  wliich 
have  been  published  in  the  form  of  books  and  magazine 
articles.   The  theory  of  the  basic  elements  of  the  engine  — 
dlffusers,  combustion  chambers,  and  jet  nozzles  —  Is 
considered,  as  well  as  the  operation  of  the  entire  engine. 
Molecular  and  even  atomic  fuels  are  regarded  as  sources 
of  energy.    This  book  is  intended  for  engineers  who  are 
specialists  in  aircraft  engine  construction,  and  for  students 
in  higher  educational  aviation  Institutions  who  are  familiar 
with  the  fundamentals  of  thennodynamics  and  gas 
dynamics.   (Auttior) 


AD-607  308  DlT.   27,  9 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 

TWIST  OF  FLOW  AND  ITS  EFFECT  ON  THE  EFFECTIVE- 
NESS OF  A  CURVILINEAR  DIFFUSER, 
by  V.  N.  Amelyushkln  and  M.P.  Umanskli.    18ep  64. 
14p 
FTD  TT64  651;   TT  64  71560 

Unclassified  report 

Unedited  rough  draft  trans,  of  Energomashinostroenie 
(USSR)  1963  (V.9)  no.  12,  p.  18-21. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Difiu8ers,  Fluid  dynamic  properties), 
(♦Fluid  mechanics,  Dlffusers),  Exhaust  dlffusers.  Exhaust 
nozzles.  Jet  engines.  Fluid  flow,  Experimental  data, 
Graphics,  USSR. 

The  effect  of  flow  twist  on  tlie  effectiveness  of  a  currl- 
linear  dlffuser  with  rigidity  ribs  and  without  tliem  is 
investigated. 


AD-607  322  Dlv.   27,  4.  9.  10.  25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Virginia  Univ.,  Charlottesville. 

SEMI-ANNUAL  PROGRESS  REPORT,  1  APRIL  1964- 

30  SEPTEMBER  1964. 

1  Oct  64,  82p 

Contract  Nonr3623  00,  Proj.  NR098  038 

Unclassified  report 

Rept.  on  Pro].  SQUID. 

Legibility  of  tills  document  is  in  part  unsatisfactory. 
Reproduction  hats  been  made  from  best  available  copy. 
It  apperars  that  some  pages  were  intentionally  left  blank. 

Descriptors:  (♦Ramjet  engines.  Scientific  research), 
(♦Fluid  mechanics,  Reports),  (♦Reaction  kinetics.  Reports), 
(♦Combustion,  Reports),  Nonequilibrium  flow.  Turbu- 
lence, Shock  waves.  Thermodynamics,  Transport  proper- 
ties. Plasma  physics,  Magnetohydrodynamics,  Gas  ioniza- 
tion. Chemical  reactions.  Atomic  energy  levels.  Free 
radicals,  Propellants,  Flame  propagation.  ( 

Contents:    Ftindamental  investigation  of  nonsteady  and 
nonequilibrium  flow;  Investigation  of  turbulence;  Shock 
wave  separation  in  gas  mixtures;  Fundamental  study  of 
dynamics  of  gases  and  plasmas;  Research  on  thermody- 
namic and  transport  properties  of  gases  at  high  tempera- 
tures and  pressures;  Prc^Mrties  of  two-phase  Flow  - 
Electric  phenomena;  Magnetohydrodynamics  of  partially 
ionized  gases;  Chemi-ionlzation;  Theory  of  fast  reactions; 
Investigation  of  reaction  kinetics  in  high-temperature  gases; 
Reactions  of  ions  and  electronically  excited  species  with 
atoms  and  molecules  in  the  gas  phase;  chemical  kinetics  and 
gas  dynamics  of  atom  and  free-radical  reactions;  Inelastic 
molecular  collisions;  Solld-propellant  flame  mechanisms. 


AD-607  324  Dlv.    27,  17,  26 

OTS  Prices:  HC  $3.00/MF  $0.75 

Lyon,  Inc.,  Detroit,  Mich. 

DEVELOPMENT  OF  DEEP  DRAWN,  ONE-PIECE  HIGH 

PERFORMANCE  ROCKET  MOTOR  CASE. 

General  rept.  no.  23  (Final),  1  Jan-Sep  63, 

by  Wayne  A.  Martin.    1  Sep  64,  62p 

Contract  DA20  018ORD23004 

Unclassified  report 
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Descriptors:  (♦Drawing  (Machine  processing),  Rocket 
cases)  (♦Rocket  cases.  Manufacturing  methods)  (♦Rocket 
motors  (Solid  propellant).  Rocket  cases).  Tools)  Dies 
Steel,  Nickel  alloys.  Cobalt  alloys,  Molybdenum  alloys 
Grain  structures  (Metallurgy),  Hett  treatment.  Tests, 
HydrostaUcs,  Metal  forming  presses,  Maragina  steels 
Machining.  -»— • 


i 


The  general  objecUve  of  this  contract  is  to  utUlze  the 
hot  cup-cold  deep  draw  fabrication  oietixxl  to  develop  Im- 
proved monoliUilc  rocket  motor  cases  for  40"  (and  over) 
diameter  solid  propeUant  rockets.    The  specifice  goals  are- 
1.   The  development  of  reliable  motor  cases  with  hoop 
stress  limits  substantially  in  excess  of  200,  000  PSI  steel 
equivalent.   2.    A  capabUity  of  fabrication  with  reasonable 
ease  on  an  industrial  scale.   3.   A  producibUity  proven  by 
rellabUity  teste  at  final  fuU  scale.   4.   The  objective  is  to 
be  acoompllBhed  utilizing  Uie  Pershlte  2nd  stage  motor  case 
configuration.  \ 


AD-607  341  Dlv.    27,  10 

OTS  Prices:  HC  $2.00/MF  $0.50 

Space  Technology  Labs.,  Inc.,  Los  Ajigeles,  Calif. 


PROPULSION  SYSTEMS  -  Division  27 


EXPERIMENTAL  INVESTIGATION  OF  SLOSHINO. 
Semi-annual  rept.  for  1  Jan-30  Jun  59, 
by  J.  P.  O'NeUl.   30  Jun  59,  36p 
STLAR-59-0000-00713 
Contract  AF04  647  309 

Unclassified  report 

Descriptors:  (♦PropeUant  tanks.  Sloshing),  (♦Sloshing, 
Damping),  Guided  missiles.  Configuration,  Mechanical 
waves.  Nonlinear  systems.  Measurement,  Rines. 
Hemispherical  shells. 

Experimental  techniques  were  developed  for  measuring 
slosh  damping  in  a  variety  of  tank  and  baffle  configurations. 
The  various  methods  were  compared  and  shown  to  be  in 
satisfactory  agreement   The  Able-Star  danq)ing  investi- 
gation made  use  of  one  of  the  methods  having  the  broadest 
appUcatlon  posslbiUtles.   A  systematic  variation  of  tank- 
shape  parameters  is  continuing  in  support  of  baUlstlc 
mlssUe  programs  like  ATLAS,  TITAN,  and  THOR,  and  In 
pr^aratlon  for  the  needs  of  future  space  ejq)k)ratlon8 
^stems.   Nonlinear  damping  effecte  were  investigated. 
Waves  sweeping  across  a  domed  tank  bottom  resulted  In 
plunging  flow  wlOi  hl^  but  erratic  damping.   Waves 
splashing  against  damping  rings  were  quickly  damped,  but 
a  new  stosh  mode  persisted  wlOi  low  damping.  (Aulbor) 
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28.  Psychology  and  Human 
Engineering 


atlons  between  the  category  names  and  their  inatanoes  or 
among  tbe  Instances  themselves  are  suggested  as  supple- 
mental or  alternative  mechanisms.    (Author) 


AD-606  974  Div.   28 

OTS  Prices:  HC  $1.00/MF  $0.50 

Pennsylvania  State  Univ.,  University  Park, 
FORM-CLASS  AS  THE  BASIS  FOR  CLUSTERING  IN 
THE  RECALL  OF  NON-ASSOCIATED  WORDS. 
Technical  rept.  no.  2, 

by  Charles  N.  Cofer  and  Darryl  R.  Bruce.  Jun  64,  12p 
Contract  Nonr656  30 

Unclassified  report 

Rept.  on  Learning,  Retention,  and  Recovery  of 
Meaningful  Materials. 

Descriptors:  (♦Word  association.  Recall).  (*Recall, 
Word  association).  Learning,  Retention,  Psychometrics, 
Correlation  techniques. 

Two  36-item  lists  composed  of  12  adjectives,  12  nouns, 
and  12  verbs  were  presented  either  in  random  orders  or 
by  means  of  block  presentation  over  4  trials  to  determine 
whether  form-class  membership  would  constitute  a  basis 
for  clustering.    The  individual  words  were  not  associated 
with  one  another.    Under  random  presentation,  no  clustering 
was  found,  and,  under  block  presentation  clustering 
occurred  in  minimal  amounts.   Evidence  was  presented 
to  indicate  that  Ss  did  not  perceive  or  use  form-class  as 
a  basis  of  organization,  although  classifications  of  the 
words  according  to  form-class  by  comparable  Ss  were 
accurate.    Whether  unassoclated  but  categorized  words 
will  cluster  on  the  basis  of  their  categories  cannot  be 
decided  definitively  from  this  experiment,  but  evidence 
is  brought  together  which  is  suggestive  of  the  notion  that 
category  relations  may  be  ineffective  as  a  basis  for 
clustering  in  the  absence  of  inter-item  associations. 
(Author) 


AD-606  975  Dlv.    28 

OTS  Prices:  HC  $2.00/MF  $0.50  —^- 

Pennsylvanla  State  Univ.,  University  Park. 

CLUSTERING  IN  FREE  RECALL  AS  A  FUNCTION  OF 

CERTAIN  METHODOLOGICAL  VARL\TIONS. 

Technical  rept.  no.  3, 

by  Charles  N.  Cofer,  Darryl  R.  Bruce,  and  Gerald  M. 

Relcher.   Sep  64,  26p 

Contract  Noar656  30 

Unclassified  report 

Rept.  on  Learning,  Retention,  and  Recovery  of 
Meaningful  Materials.    Prepared  in  cooperation  with 
Michigan  Univ.,  Ann  Arbor. 

Descriptors:  ("Word  association.  Recall),  («Recall,  Word 
association).  Learning,  Retention.  Psychometrics,  Corre- 
lation techniques. 

Three  experiments  involving  category  clustering  in  lists 
composed  of  high-frequency  (HF)  and  low-frequency  (LF) 
associates  of  the  category  names  are  reported.   The  major 
results  were:  1.   Block  presentation  augments  clustering 
in  both  lists  and  augments  word  recall  in  HF  but  not  in 
LF  lists.   2.   Word  recall  and  clustering  are  higher  In 
HF  lists  than  in  LF  lists.    3.    Duration  of  item  presentation 
interval  augments  both  clustering  and  word  recall  within 
limits.   4.   An  immediate  recall  augments  or  maintains 
clustering  and  word  recall  on  a  second  recall,  obtained 
after  a  short  delay.    5.    These  findings  and  certain  inter- 
actions are  discussed  with  respect  to  the  interpretation 
of  recall  of  categorized  lists.   It  is  concluded  that  a  coding 
hypothesis  cannot  do  justice  to  all  the  flndli^.   Associ- 


AD-607  051  Dlv.   28 

OTS  Prices:  HC  $4.00/MF  $1.00 

ITT  Federal  Labs.,  Nutley,  N.  J. 

STUDY  OF  RESPONSE  ECONOMY  IN  HUMAN  OPERANT 

BEHAVIOR, 

Final  rept. 

1964.  128p   ITT-TD  64-270 

Contract  Noar2973  00 

Unclassified  report 

Descriptors:  (•Behavior.  Conditioned  reflex),  (*Condltloned 
reflex,  Behavior),  Performance  tests.  Reaction  (Psyclyjlogy), 
Reflexes.  Performance  (Human),  Equations.  Psychometrics. 

These  studies  show  that  the  key-pressing  behavior  of  human 
subjects  In  a  free-responding  situatioi;  is  strongly  and  sys- 
tematically influenced  by  the  time  integral  of  response  force 
exerted  on  the  key.    Emission  of  the  supra-threshold  as  well 
as  rate  of  responding  is  affected.   Sensitivity  to  other  aspects 
of  the  experimental  situation,  such  as  the  schedule  of  rein- 
forcement, may  be  enhanced  by  Increasli^  the  threshold 
above  a  minimal  level.   There  is  a  tendency,  observed  in 
several  phases  of  these  studies,  fbr  the  subject  to  react  to 
change  in  the  threshold  by  adjusting  his  responding  to 
maintain  a  constant  rate  of  effort.   In  view  of  these  findings, 
it  is  clear  that  the  results  obUined  In  this  type  of  experimen- 
tation are  significantly  Influenced  by  the  characteristics  of 
the  required  response.    Thus,  specification  and  control  of 
response  characteristics  are  essential  for  comparability  of 
results  among  experiments.    Further,  the  selection  of  sulUble 
response  characteristics  will  Improve  the  experimental  con- 
trol of  behavior  and  provide  a  more  stable  baseline  for 
measuring  the  effect  of  other  experlnoental  variables. 


AD-607  079  Div.   28 

OTS  Price*:  HC  $1.00/MF  $0.50 

Human  Factors  Research,  Inc.,  Los  Alleles,  Calif 
niRELEVANT  FACTORS  IN  THB  JUDGMENT  OF  HUMAN 
PERFORMANCE.  "«««« 

Technical  rept,  do.  4, 

S[  ^/f^-  "«^'*'  H-  D.  Kimmel.  and  James  J.  MoGrath. 
Sep  o4,  20p 

Contract  Nonr4140  00,  ProJ.  NR153  625 

Unclassified  report 

Report  on  A  Stu^jr  of  Factors  Influencing  the  Juctament  of 
Human  Performance.  ^^ 

Descriptors:  (♦Decision  making,- Performance  (Human)). 
(♦Performance  (Human).  Decision  making).  Reasoning 
Performance  tests.  Operators  (Personnel).  MiUtary  nir- 
sonnel.  Psychometrics.  ^  ^ 


AD-607  165  Dlv.    28.  8 

OTS  Prices:  HC  $3.00/MF  $0.75 

American  Inst,  for  Research,  Pittsburgh.  Pa. 

AN  INDEX  OF  ELECTRONIC  EQUIPMENT 

OPERABttJTY:  INSTRUCTION  MANUAL. 

by  Dan  Payne,  James  W.  Altman,  and  Robert  W.  Smith. 

31  Jan  62,  62p   AIR-C-43-l/62-RP(3) 

Contract  DA36  039SC8055S 

Unclassified  report 

Descriptors:  (♦Human  engineertiv,  Blectrontc 
equipment).  (♦Electronic  ecfulpment.  Human 
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engineering).  (*lhdexes,  Iflectronlo  equipment). 
Instruction  manuals.  Operators  (Personnel). 
ReUabUlty,  Time,  Performance  ()Iuman),  Operation, 
Data. 

This  manual  is  Intended  to  provide  guidance  for  evalua- 
tors  In  applying  the  Index  of  Electronic  Equipment 
Operabllity.   In  addition  to  this  manual,  appUcation  of  the 
Index  requires  a  Data  Store  booklet  and  an  Evaluation 
Booklet   The  Data  Store  provides  quantitative  standards 
tor  estimating  human  reliability  and  speed  of  performance 
for  various  typea  of  operations.   Tl|#  Evaluation  Booklet 
contains  a  standard  format  for  recording  the  results  of  an 
evaluation.    Background  Information  concerning  the  Index 
and  a  description  of  Its  development  are  presented  in  the 
technical  report.  Development  of  an  Index  of  Electronic 
Equipment  Operability.    This  Instruction  manual  is  divided 
into  three  major  sections.   The  first  section  provides  a 
general  description  of  the  Index  and  its  purpose.   The 
second  section  contains  detailed  Instructions  for  ai^lying 
the  Index,    Explicit  Instructions  are  provided  for  the  data 
collection,  scoring,  and  summartrlag  steps  in  the  evalua- 
tion. General  guidance  is  offered  for  the  Judgmental 
processes  of  interpreting  the  results  of  the  evaluation  and 
deriving  design  and  other  recommendations.   The  third  and 
final  section  of  the  manual  is  the  Appendix,  which  contains 
samples  of  the  various  forms  used  in  ttie  application  of 
the  Index.   (Author) 
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Miami  Univ..  Coral  OaUes,  Fla. 

CONFORMING  BEHAVIOR  AS  A  FUNCTION  OF  THB 

INTERACTION  OF  SITUATIONAL  VARL\BLES  AND 

NEEDS  FOR  AFFILITATION  AND  ACHIEVEMENT. 

Techn^al  rept.  no.  6, 

by  rwiak  Sistrunk  and  John  W.  McOavld.   Ai«  64.  21p 

Coob-aot  Nonr840  22,  Proj.  NR177  303 

I  Unolasslfled  report  ^ 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Heproduotlon  has  been  made  from  iMst  available  copy. 

Descriptors:  (♦Behavior,  Motivation),  (♦Group 
dynamics.  Behavior),  Performanoe  tests.  Stress 
(Psyofaology),  Word  association.  Social  psychology, 
Students,  Analysis  of  variance. 

ta  order  to  explore  the  Interactive  effects  of  several 
variables  which  have  been  demostriied,  in  isolation,  to 
govern  the  ooourrence  of  oontormlitf  behavior,  a  complex 
multivariate  study  was  executed.   Variables  Investigated 
Included  three  situational  factors  (ambiguity  of  the  Judg- 
mental task,  goal-orientation  of  the  subject  in  performing 
the  task,  and  prestige  of  the  source  of  social  Influence 
pressures)  and  one  motivational  factor  (relative  dominance 
of  achlevenoent  or  affiliation  motivation  as  measured  by 
the  EPPS).   Subjects  were  1  2  university  students,  and 
social  pressures  were  applied  to  jui%ments  of  word 
synonyms  in  a  paper-aod-pencll  task.   Greater  suscepti- 
bility to  pressures  to  conform  ooouvred  regardless  of 
other  conditions  (a)  on  difficult  or  nmUguous  tasks  as 
compared  to  easy  unambiguous  tasks  and  (b)  when  subjects 
were  Informed  that  the  task  was  a  potential  assessment  of 
Intellectual  ability  than  when  they  were  told  that  it  was  an 
Investigation  of  conventionality  in  «tord  associattons. 


AD-607  198  DlT.   28 

OTS  Prions:  HC  $2.00/llIF  $0.60 

Miami  Univ.,  Coral  Gabies,  FU. 

INTERACTIONS  OF  SITUATIONAL  KKD  MOTIVATKWAL 

VARIABLES  IN  THE  GENERATION  OF  NORMATIVE  AND 


INFORMATIONAL  SOCIAL  INFLUENCE. 
Technical  rept.  no.  7, 

by  Frank  Sistrunk  and  John  W.  McDavld.   Aug  64,  35p 
Contract  Nonr840  22,  Proj.  NR177  303 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Behavior,  Motivation),  (♦Group 
dynamics,  Behavior),  Social  psychology.  Personality, 
Performance  tests.  Stress  (Psychology),  Word 
association.  Students,  Analysis  of  variance. 

In  a  complex  multivariate  study  designed  to  explore  the 
interactive  effecte  of  frequently  demonstrated  determinants 
of  conforming  behavior,  both  predlsposiUonal  personality 
factors  and  situational  conditional  factors  were  Investigated 
within  a  common  framework.   Two  predlsposiUonal  factors 
(tendencies  to  respond  to  potential  social  influencers  as 
sources  of  Information,  and  as  generators  of  norms  for  con- 
ventional or  acceptable  behavior)  and  four  situational  factors 
(task  ambiguity,  prestige  of  the  Influencer,  goal-set  in 
executing  the  task,  and  degree  of  commitment  to  discuss  and 
defend  expressed  judgmente)  were  Investigated.   Observa- 
tions of  conforming  behavior  of  160  college  studente  under 
vsulous  combinations  of  these  conditions  were  made  in 
contrived  groups  e;qx>sed  to  Influence  on  their  judgmente  of 
word  synonyms  In  a  paper-and-pencll  test.   The  greatest 
significance  of  the  investigation  lies  in  the  demonstratton 
of  considerable  mjtual  interdependence  among  the  factors 
Investigated.   A  secondary  contribution  is  derived  from 
findings  which  suggest  the  nature  of  particular  conditions 
under  wliich  particular  variables  (especially  personality 
factors)  operate  differentially  in  governing  the  occurrence . 
of  conformity.    Finally,  there  are  several  implications 
which  siqjport  the  differentiation  of  multiple  motivational 
bases  underlying  the  occurrence  of  overt  conforming 
responses.    (Author) 
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Educational  Testing  Service,  Princeton.  N.  J. 

SOME  EFFECTS  OF  COMMUNICATION  RESTRAINTS 

ON  PROBLEM-SOLVING  BEHAVIOR. 

Technical  rept.  and  Research  bulletin, 

by  Carolyn  B.  McConville  and  John  K.  Hemphill. 

Sep  64,  36p    RB-64-44 

Contract  Nonr2959  00 

Unclassified  report 

Descriptors:  (♦Groiq)  dynamics,  Social 
communlcatton),  (♦Social  communication,  Performance 
(Human)),  Behavtor.  Social  psychology,  Psychometrics, 
Studente,  Females. 

The  present  experiment  tests  the  hypothesis  that  commu- 
nication facilitates  the  development  of  8tru:ture-in-inter- 
action  and  thus  contributes  to  the  effectiveness  of  the 
group's  problem-solving  activities.   The  subjects,  120 
women,  most  of  whom  were  college  graduates  and  ranged 
In  age  from  20  to  60  years,  were  divided  into  30  groiq>s  of 
four  members  each.   One-third  were  designated  as  Free 
Communication  groups,  another  third  as  Limited  Commu- 
nication groins,  and  the  final  third  as  No  Communlcatton 
gnvpe.  The  task  for  all  groups  was  identical:  to  ll^t  a 
goal  square  In  a  5  x  5  electrical  plugboard  in  a  minimum 
number  of  moves.   Rules  defining  permissible  moves  were 
Imposed  to  create  a  mutual  task.   The  Free  Communication 
groups  were  permitted  to  send  a  written  message  to  any 
(all)  of  their  partners  between  trials;  the  Limited  Commu- 
ntoation  groiq)s  were  required  to  send  a  message  to  each 
of  their  partners  between  trials;  the  No  Communlcatton 
groins  were  required  to  send  a  message  to  the  e3q>erimenter 
at  the  end  of  each  trial.  Measures  relating  to  task  effective- 
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ness  showed  the  No  Communication  groups  to  be  the  most 
competent,  the  Free  Communication  groups  next  most 
competent,  and  the  Limited  groups  least  competent.   This 
result  was  not  anticipated.    Detailed  analysis  suggests  that 
under  certain  conditions  group  task  performance  may  be 
hindered  rather  than  facilitated  by  certain  types  of 
communication.   (Author) 
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MANIFEST  ANXIETY  AND  CLINICAL  JUDGMENT  IN  A 

GROUP  SETTING, 

by  Ronald  E.  Walker,  William  E.  Walker,  und  Melvln 

L.  Schwartz.    1963,  4p 

Contract  Nonrl228  18 

UnclMsified  report 

Prepared  in  cooperation  with  Loyola  Univ.,  Chicago,  HI. 
To  be  published  in  the  Journal  of  Social  Psyctwlogy. 

Descriptors:  (* Anxiety,  Performance  (Human)),  ('Group 
dynamics.  Anxiety),  Social  psychology.  Performance  tests. 
Reaction  (Psychology),  Behavior,  Reliability,  Psychometrics, 
Correlation  techniques,  Stress  (Psybbology). 

The  results  in  the  present  series  of  studes,  HA  subjects 
demonstrating  equal  or  better  performance  than  LA  sub- 
jects, could  be  explained  by  integrating  the  formulation  of 
Child  (1954)  and  a  later  formulation  by  Spence  (1963). 
Child  has  hypothesized  better  performance  for  HA  when 
irrelevant  response  tendencies  do  not  interfere  with  task 
relevant  behavior.   Spence  has  maintained  that  the  intensity 
of  task  irrelevant  responses  is  a  function  of  the  degree  of 
psychological  stress  in  an  experiment.   Both  the  three 
individual  (Hunt  and  Walker,  1963)  and  the  present  three 
group  performance  studies  were  run  under  neutral  or  non- 
stress  conditions.    It  is  assumed,  however,  that  if  the  two 
series  of  studies  were  placed  on  a  stress  continuum,  the 
group  condition  would  be  jiidged  as  less  stressful  for  sub- 
jects and  thus  less  conducive  to  the  arousal  of  task  Irrele- 
vant responses.    If  the  group  condition  actually  did  result 
in  the  arousal  of  fewer  task  Irrelevant  responses,  the  HA 
subjects  with  higher  drive  (D)  would  be  expected  to  perform 
at  least  as  well  as  or  better  than  the  LA  even  on  a  relatively 
complex  judgment  task.  (Author) 
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RELL^ILITY  OF  CLINICAL  JUDGMENTS  AS  A  FUNC- 
TION OF  RANGE  OF  PATHOLOGY, 
by  William  A.  Hunt,  Melvin  L.  Schwartz,  and 
Ronald  E.  Walker.   1963,  3p 
Contract  Nonrl2z8  18 

Unclassified  report 

Prepared  in  cooperation  with  Loyola  Univ.,  Chicago,  111. 
To  be  published  In  the  Journal  of  Abnormal  Psychology. 

Descriptors:  ('Abnormal  psychology,  Performance 
tests).  Reasoning,  Reaction  (Psychology),  RellabUity, 
Test  methods.  Mental  disorders,  Psychometrics, 
Correlation  techniques. 

Ja  an  informational  analysis  of  clinical  judgment.  Miller 
and  Bieri  (1963)  note  'the  rather  good  agreement  by  the 
subjects  in  regard  to  the  two  extreme  cases  in  each 
stimulus  domain,'  and  note  this  agreement  with  psycho- 
physical research  v/bere  'extreme  stimuli  are  judged 
more  reliably  than  are  middle-range  stimuli,'   They 
further  suggest  'it  would  be  of  interest  to  pursue  this 
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notion  in  further  research  by  systematically  varying  the 
range  of  pathology  from  which  the  stimulus  materials  are 
to  be  drawn.'   During  an  extensive  study  of  the  factors 
Influencing  clinical  Judgment  (Hunt  and  Jones,  1962),  the 
autliors  accumulated  extensive  data  Involving  judgments  on 
a  7-point  scale  of  the  amount  of  confusion  in  patients' 
thinking  as  revealed  In  their  Individual  test  responses. 
These  data  are  amenable  to  analysis  In  terms  of  the 
Standard  deviation  of  the  judgments  for  any  scale  point. 
If  the  relationship  noted  by  Miller  and  Bieri  is  a  general 
one,  then  it  would  be  expected  that  the  standard  deviations 
would  be  less  at  the  extremes  of  the  scale  and  larger  la 
the  middle  ranges. 
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JUDGMENTAL  BLVS  IN  THE  DIFFERENTL\TION  OF 

PROCESS  AND  REACTIVE  SCHIZOPHRENIA, 

by  William  A.  Hunt,  Melvin  L.  Schwartz,  and 

Ronald  E.  Walker.    1964,  2p 

Contract  Nonrl228  18 

Unclassified  rqx>rt 

Prepared  in  cooperation  with  Loyola  Univ.,  Chicago,  m. 
To  be  published  in  the  Journal  of  Clinical  Psychology. 

Descriptors:  ('Mental  disorders.  Diagnosis), 
('Abnormal  psychology.  Performance  tests), 
Psychometrics,  Test  methods.  Reasoning,  Reaction 
(Psychology),  Correlation  techniques. 

In  a  previous  study  the  authors  found  that  what  little 
success  e;q)erienced  judges  had  in  dlfferenUatlng  process 
from  reactive  schizophrenia  on  the  basis  of  patients' 
responses  on  a  Vocabulary  test  was  attributable  to  a  pre- 
conception that  the  process  schizophrenics  would  show 
more  confusion  in  their  thinking  than  would  the  reactives. 
The  correlation  between  the  tendency  of  the  judges  to  label 
the  response  typical  of  process  schizophrenia  and  the 
amount  of  thought  confusion  exhibited  in  it  (as  established 
by  an  independent  group  of  judges)  was  +.93,  although  there 
actually  was  no  significant  difference  in  the  mean  confusion 
scores  of  the  two  schizophrenic  groins.   The  danger  of 
such  biases  is  obvious  and  a  replication  seemed  in  order 
using  a  new  groi^  of  judges  and  responses  to  the  Wechsler 
BeUevue  Form  I  Similarities  sub-test  instead  of  vocabulary 
test  materials.   Except  for  the  change  In  test  materials  the 
procedure  followed  exactly  that  of  the  original  study.  The 
SimilariUes  test  responses  were  obtained  from  the  same 
carefully  selected  group  of  10  process  schizophrenics  and 
10  reactives.   The  15  Judges  were  new  to  the  task,  but  all 
had  the  Ph.D.  degree  and  at  least  5  years  of  clinical 
experience.   The  first  group  of  5  rated  each  individual 
response  for  the  amount  of  confusion  exhibited  using  a  7 
point  scale.   Another  5  were  asked  to  decide  whether  each 
Item  was  produced  by  a  process  or  a  reacttve  pattent. 
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A  FDCED  EFFORT  SCHEDULE  OF  REINFORCEMENT 

Technical  rept.  no.  5, 

by  Maxwell  A.  Morfield.  Jun  64,  128p 

Contract  Nonrl858  19 


Unclassified  report 


Doctoral  tiiesis. 


Descriptors:  ('Conditioned  reflex.  Behavior),  ('Behavior 
CondlUoned  reflex).  Performance  tests.  Reaction 
(Psychology),  Reflexes,  Energy,  Scheduling,  ProbablUty, 
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Psychophysiology,  Psychometrljli,  Correlatton  techniques. 
Rats.  ^      ' 

The  effects  on  conditioning  perfoitnance  and  extinction 
of  a  Fixed  Effort  (FE)  schedule  of  reinforcement  were 
investigated.   A  FE  schedule  is  programmed  by  requiring 
ttat  the  cumulative  sum  of  the  efforts  of  individual  response^ 
be  larger  than  a  pre-selected  constant  criterion  (specified 
In  gram-seconds).  The  effort  of  a  response  is  defined  as 
tte  time  integral  of  force  of  the  response.   The  major 
findings  reported  In  this  study  are:    a  decrease  In  reinforce- 
ment rate  as  a  function  of  the  increased  effort  requirement 
per  reinforcement;    an  apparent  inhibiting  effect  of  high 
effort  requirements  on  effort  per  response;  no  effect  of 
effort  per  reinforcement  on  resistance  to  extinction;  a  sig- 
nificant increase  In  the  variabUlty  of  effort  per  response 
during  extinction;    a  significant  difference  between  the  effort 
distributions  of  the  60  gm.  -sec.  differentiation  animals  and 
the  60  gm.  -sec.  FE  animals;    and  a  correlation  between  the 
direction  and  amount  of  change  of  effort  per  response  from 
conditioning  to  extinction. 
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Unclassified  report 

Descriptors:  ('Criminology,  Psyeiometrics), 
('Abnormal  psychology.  Conditioned  reflex),  ('Psychoses, 
Verbal  behavior).  Neuroses,  Personality,  Naval 
personnel,  Prisoners,  Social  psychology.  Reaction 
(Psychology),  Analysis  of  variance. 

In  a  previous  paper  (Johns  and  Qua|/,  1962)  it  was  found 
that  criminal  offenders  in  the  military  service  who  had 
scored  high  on  a  factorlally  derived  questionnaire  for  the 
measurement  of  Psychopathic  Delinquency  failed  to 
condition  In  a  standard  verbal  conditioning  paradigm  when 
compared  with  a  group  of  offenders  who  had  scored  high 
on  a  similarly  derived  scale  for  Neurotic  Delinquency  and 
with  a  group  of  controls.   The  results  of  this  experiment 
were  interpreted  as  support  for  the  hypothesis  that  the 
psychopathic  individual  is  comparatively  unresponsive  to 
social  reinforcement.   This  interpretation  was  in  turn 
related  to  Cleckley's  (1955)  concept  of  Semantic  Dementia, 
Raised,  but  unanswered,  was  the  question  of  the  relation- 
ship of  poor  conditionability  in  this  group  to  manifest 
anxiety  and  extraversion.   Ss  for  tMs  study  were  all 
incarcerated  in  an  institution  for  n»re  serious  offenders 
in  the  U.  S.  Navy.   A  sample  of  458  prisoners,  almost  the 
entire  population  of  the  facility,  wa«  administered  the 
Psychopathy  and  Neuroticism  factor  scales  (Peterson, 
Quay  and  Tiffany,  1961)  used  in  the  previous  study.   Means 
were  computed  for  the  entire  sample  and  one  gro\ip  was 
then  identified  who  had  scored  above  the  mean  on 
Psychopathy  and  below  the  mean  on  Neuroticism;  another 
group  was  identified  who  had  scored  above  the  mean  on 
Neuroticism  and  below  the  mean  on  Psychopathy. 
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AMERICAN  MOUNT  EVEREST  EXPEDITION. 
Annual  rept  no.  2  (final), 
by  James  T.  Lester,  Jr.   Sep  64,  64p 
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Unclassified  report 

Descriptors:  ('Behavior,  Stress  (Physiology),  CGroup 
dynamics.  Behavior),  ('PersonaUty.  Psychometrics), 
Sociometrics,  Attitudes,  Performance  (Human), 
Reasoning,  Social  psychology. 

This  project  was  designed  to  take  advantage  of  an 
unusual  opportunity  to  observe  men  under  presumably 
severe  real-life  stress,  namely  the  American  Mount 
Everest  Expedition  of  1963.   An  extensive  personality 
assessment  was  done  before  the  team  left  this  country; 
the  principal  Investigator  accompanied  the  team  to  the 
mountain  and  made  informal  observations  of  the  men  In 
the  field;  team  members  fUled  out  various  questionnaires 
and  rating  scales  before,-  during,  and  after  the  expedition. 
This  data  coUection  program  was  meant  to  give  informa- 
tion concerning  individual  personality  structures  and 
dynamics,  reactions  to  actual  stress,  interpersonal 
behavior  in  the  field,  and  the  process  of  developing 
stable  interpersonal  relationships  within  the  group, 
as  this  process  has  be«>  conceived  and  studied  by 
Newcomb. 
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IDENTIFICATION  OF  OBLIQUE  FORMS. 

Final  rept., 

by  C.  L.  Kllngberg,  C.  L.  Elworth,  and  C.  L.  Kraft, 

Aug  64,  160p 

Contract  AF30  602  2965,  Proj.  8501,  Task  850101 
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Unclassffied  report 

Descriptors:  ('Photointerpretation,  Performance 
(Human)),  ('PhotointerpretabUlty,  Aerial  photographs). 
Target  recognition.  Vision,  Photointerpreters,  Optical 
properties. 

Accuracy  of  form  recognition  was  determined  for  45 
observers  who  viewed  photographic  slide  projections  of 
nine  mUltary-type  targets  (3  each  of  ships,  airplanes, 
ground  vehicles).   The  veiws  represented  in  the  Imagery 
included  five  oblique  viewing  angles  and  five  orientations 
(compass  directions).   They  were  displayed  at  three 
levels  each  of  exposure  time,  image  quality  (blur), 
contrast,  and  scale  ratio.   Tests  of  the  Itatistical  signi- 
ficance of  the  differences  in  performance  as  a  function 
of  changes  in  oblique  angle  of  view,  orientation  of  target 
(with  respect  to  compass  direction),  image  quality, 
luminance  contrast,  and  e^qxtsure  time  revealed  that 
each  main  effect  was  signff leant  (p  <  .05)  for  at  least 
eight  of  the  nine  target-class/scale-ratio  combinations. 
One  interaction,  obliquity  x  orientation,  was  significant 
(p  <  .01)  for  all  nine  combinations.   Only  10  of  the  re- 
maining 81  interactions  were  significant.    Views  from 
corresponding  positions  on  opposite  sides  of  the  long 
axis  of  a  target  tended  to  yield  equivalent  performance 
scores.   A  second  study  revealed  a  similar  tendency  for 
views  balanced  about  the  short  axis.   (Author) 
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TECHNIQUES  OF  INDUCING  COOPERATION 
BETWEEN  ADVERSARIES.  ■ 

Aonual  status  rept., 
by  Morton  Deutsch.    1  Oct  64,  9p 
Contract  Noiir4294  00 

Unclassified  report 

Descriptors:  (*Group  dynamics,  Psychometrlcs), 
(* Attitudes,  Psychometrlcs),  Behavior,  Analysis, 
Reasoning,  Social  psycbology.  Decision  making. 
Bargaining,  Game  theory. 

Two  main  studies  were  conducted:   a  role-reversal 
study  and  studies  involving  the  Prisoners  Dilemma  Game. 
In  both  studies,  the  data  were  collected  but  not,  as  yet, 
fully  analyzed.    Each  study  is  described  in  terms  of  its 
objectives,  procedure,  aod  presently  available  results. 
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RESEARCH  PROGRAM  TO  EXTEND  THE  THEORY  OF 
WEIGHT  DISTRIBUTION  AND  RELATED  PROBLEMS 
FOR  CYCLIC  ERROR-CORRECTING  CODES. 
Summary  scientific  rept.  for  Jun  62-May  63, 
by  H.  Frazyer  Mattson,  Jr.    Jul  63,  40p   S-1015-2 
Contract  AF19  604  8516,  ProJ.  5628,  Task  562801 
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Unclassified  report 

Formerly  listed  as  AD-449  000. 

Descriptors:  (•Codlr«,  Scleirtlfl< 
Corrections,  Groups  (Mathematt 
Invarlance,  Projective  geometry 

In  Section  I  of  the  report  methods  of  Induced  represen- 
tations were  applied  to  questions  ©(  weight  distribution  In 
certain  quadratic  residue  codes.   This  section  is  partly 
an  exposition  of  work  of  Gleason  and  Prange.    If  the  prime 
p  denotes  the  block  length  of  this  cyclic  (p,(p+l)/2)  code 
(over  GF(q)  for  certain  q),  the  coordinate  indices  are  Identi- 
fied with  the  finite  points  on  the  projective  line  over  GF(p). 
A  new  coordinate  was  then  Introdnoed  for  the  infinite  point, 

•  so  that  the  code  Is  replaced  by  a  ({hI,  (p+l)/2)  code.   The 
main  result  (due  to  Gleason  and  Prange)  was  that 
this  new  code  is  Invariant  under  the  permutation  of  coor- 
dinates (with  sign  changes,  In  general)  Induced  by  the.  pro- 
jective unlmodular  group  acting  on  the  coordinate  indices. 
This  property  allows  one  to  deduce  some  results  on  the 
congruence  of  the  weights  modulo  various  m,  especially 
when  q  =  2.    In  Section  H  a  class  of  cylcic  codes 
over  GF(2)  of  block  length  3p,  where  p  is  prime  and  2  has 
even  multiplicative  order  h  modulo  p,  were  defined.   These 
codes  have  the  property  that  all  odd  weights  in  them  are 
at  least  p.   Whether  the  even  weigHts  are  at  least  of  the 

order  of  p  is  not  known;  but  the  smallest  even  weight  found 

In  any  of  these  codes  so  far  Is  at  l^ast  p  -  1. 


research).  Errors, 
),  Conformal  mapping. 
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PERFORMANCE  AND  APPLICATION  OF  A  DOUBLE- 
BEAM  INFRARED  SPECTROPHOTOMETER  IN  THE 
REGION  350  TO  50  cm(-l). 
Rept.  for  Mar  63-Apr  64. 

by  Nell  T.  McDevltt  and  Adele  L.  F  ( zek.  Aug  64.  104d 
ProJ.  7360,  Task  736005 
ML  TDR64  192 

Unclassified  report 
Prepared  in  cooperation  with  ClnolUatl  Univ.,  Ohio. 

Descriptors:  (*SpectrophotometerB,  Operation),  (♦Infrared 
spectroscopy.  Spectrophotometers).  Spectrum  analyzers. 
Calibration.  Performance  (Engineering),  Absorption 
spectrum.  Water  vapor.  Organic  compounds.  Inorganic 
compounds.  Oxides.  Spectra  (Infrared). 

A  discussion  is  presented  of  calibration  and  performance 
of  a  far  infrared  double-beam  spectrophotometer  In  the 
region  350  to'  50  cm(-l).   The  spectrum  of  the  pure 
rotational  absorption  bands  of  water  vapor  as  recorded 
with  a  Perkin-Elmer  Model  301  is  fkown  for  this  region. 
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MODEL  FLY  PROGRAM.   PART  L   THEORETICAL 

INVESTIGATIONS  AND  PRELIMINARY  DESIGN 

CONSIDERATIONS. 

SUtus  rept.  for  1  Sep  62-31  Aug  63, 

by  J.  A.  Hill,  X.  A.  Glkas,  A.  G.  Fonda,  and  A.  J. 

Gargani;   Jul  64,  88p 
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Unclassified  rqmrt 

Descrtptors:  (*Wlnd  tunnels.  Design),  VWnd  tunnel 
models.  Construction,  Aeroelasticlty,  Control  systems. 
Simulation,  aispension  devices.  Instrumentation,  Data 
processing  systems. 

A  status  report  of  the  MODEL  FLY  program  is  presented. 
The  report  presents  the  results  of  the  preliminary  con- 
siderations for  development  of  the  MODEL  FLY  testing 
technique.    The  MODEL  FLY  program  objective  Is  to 
develop  a  wind  tunnel  testing  technique  for  simulating 
the  effects  of  aeroelasUcity  on  the  structural  loads  and 
stability  and  control  response  of  fuU  scale  vehicles.   A 
dynamic  mounting  system  Is  to  be  developed  which  allows 
scaled  elastic  models  to  perform  'free  fU^t*  maneuvers 
In  the  wind  tunnel.   The  MODEL  FLY  development  encom- 
passes six  technical  areas:  simlUtude  theory,  model 
ctmstruction,  mounting  system,  control  theory.  Instrumen- 
totlon,  and  data  processing.   The  problems  In  each  area 
are  discussed  and  possible  methods  of  solution  outlined. 
The  present  status  of  the  development  is  summarized  and 
future  direction  discussed.   (Author) 
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APPUCATION  OF  HETORODYNE  ANALYZERS  TO 

PULSE  ANALYSIS. 

Master's  thesis. 

by  J.  S.  Qulnn  and  C.  E.  Thomas.   Aug  64.  116d 

AFIT  GE/EE/64  16  ^  ^ 

Unclassified  report 

Legibility  of  this  document  is  In  part  unsatisfactory. 
ReproAictlon  has  been  made  from  best  available  copy. 

Descriptors;  (*Shock  waves,  HeasuremenQ,  (*Wave 
analyzers.  Shock  waves),  Phase  measurement,  Sampllmr. 
Fourier  analysis.  Series,  Intergral  transforms.  Amplih 
tude  modulation.  Statistical  data. 

Measurement  of  the  ampUtude  and  {diase  spectra  of 
shock  pulses  is  investigated.    Sampling  theory  is  used  to 
show  that  these  spectra  may  be  uniquely  defined  by  samples 
Which  can  be  determined  from  measurements  made  on  a 
periodic  extension  of  the  shock  pulse.   It  is  shown  ttat 
heterodyne  analyzers  can  be  used  to  measure  the  amplitude 
spectrum  samples.    An  original  phase  angle  measurement 
system  is  described.   The  described  system  is  used  to 
measure  the  spectra  of  shock  pulses  and  Is  shown  to 
provide  adequate  resulto.   (Autboi) 
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Iqr  V.  I.  LoskutOT.   22  Sep  64,  1^ 
FTD  TT64  631;  TT  64  71530 


Unclassified  report 


Unedited  rough  draft  trans,  of  Stanki  1  Instrument 
(USSR)  1964,  V.  35.  no.  1.  p.  26-28. 
Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Dtgltal  computers,  USSR),  Programming 
(Computers),  Scientific  research.  Engineering, 
Economics,  Data  processing  systems,  Design. 

A  description  Is  given  of  the  basic  characteristics  of 
new  electronic  digital  computers  type  Minsk  and  Promln' 
being  produced  Industrially  for  operation  with  ei^lneerlng 
and  planned-economy  problenos.  (Author) 


AD-607  139  Dlv.   30.  8,  25 

OTS  Prices:  HC  $6.00/MF  $1.25 

RCA  Defense  Electronic  Products,  Camden,  N.  J. 

DEVELOPMENT  OF  A  TACTICAL  FIELD  COMPUTER 

(MCROPAC)  (TASKS  25B  AND  27B). 

Formal  engineering  rept. 

Sep  64,  240p 

Contract  DA36  03»8c75968 

Unclassified  report 
• 

Descriptors:  (^Microminiaturization  (Electronics), 
Digital  computers),  (^Digital  computers.  Microminiatur- 
ization (Electronics)),  (♦Modules  (Electronics),  Micro- 
miniaturization (Electronics)),  Computers,  Mobile, 
Tactical  warfare,  Data  processing  systems,  Reliability 
(Electronics),  Solid  state  physics.  Heat  transfer.  Circuits, 
Power,  Deslg^,  Construction.  Wiring  diagrams.  Feasi- 
bility studies. 

A  breadboard  model  of  the  Mlcropac  Computer  was 
fabricated  and  evaluated  to  prove  the  basic  logical  design 
using  conventional  components  of  the  same  specification 
as  their  microelement  counterparts  and  packaged  in 
modules.   The  breadboard  computer  was  subjected  to  a 
thorough  operational  check-out  by  means  of  test  routines. 
Mechanical  design  considerations  were  paramount  in  the 
development  of  the  Mlcropac  computer  since  miniaturization 
emphasizes  minimum  size,  weight,  and  volume;  modular 
and  plug-in  card  construction:  Interconnection  methods; 
thermal  problems;  accessibility;  Interchangeablllty;  and 
reliability.   To  minimize  the  size  and  weight  of  the  power 
supply,  conventional  methods  of  line  current  rectification 
were  abandoned  in  favor  of  lossless  regulation  and  con- 
version to  400-cycle8  operation,  thereby  necessitating 
advanced  circuitry  techniques.   Another  problem  concerned 
the  selection  of  h^h-speed  random-access  memory,  for 
which  a  coincident-current  type  memory  was  well  suited. 
The  structural  design  had  to  meet  a  hl^  strength  to  weight 
requirement.   Module  temperature  control  was  a  prime 
consideration  in  the  packaging  technique.    Evidence  and 
experience  resulting  from  performance  and  testing  of  the 
Mlcn^ac  Computer  led  to  the  conclusion  that  the  mlcro- 
moAile  is  entirely  feasible  for  applications  of  this  nature. 


AD-607  154  Dlv.    30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 
CYBERNETICS  AND  TECHNICAL  PROGRESS, 
by  A.  Berg.    21  Sep  64.  lip 
FTD  TT64  406;  TT  64  71545 

Unclassified  report 

Unedited  rough  draft  trans,  frmn  Pravda,  Moscow 


(USSR)  1961,  no.  315.  10  Nov,  p.  3. 

Descriptors:  (*Cybemetlcs,  Sclentiflo  research), 
Control  systems.  Automation.  Computers.  USSR. 

A  report  Is  given  on  the  development  and  application 
of  cybernetics  In  the  U.S.S.R. 


AD-607  156  Dlv.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Conmiand. 

Wright- Patterson  AFB.  Ohio. 

PNEULOG:   NEW  SYSTEM  OF  PNEUMATIC  LOGICAL 

CONTROL, 

by  Milan  Balda.    16  Sep  64,  12p 

FTD  TT64  507;  TT  64  71542 

Unclassified  report 

Unedited  rou^  draft  trans,  of  Automatlzace 
(Czechoslovakia)  1962,  v.  5,  no.  3,  p.  58-60. 

Descriptors:  (*Computers,  Pneumatic  systems), 
(•Computer  logic.  Control  systems),  Clrculte.  Signals. 
Transistors,  Relaxation  oscillators.  Czechoslovakia. 


AD-607  189  Dlv.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

USE  OF  THE  SPECIAL  PROGRAM  DEVICE  ON  THE 

417  TABULATOR, 

by  Bruno  ChiapplneUi.   26  Jul  51,  8p   RM-657 

Unclassified  report 

Descriptors:  (*Computer8,  Programing  (Computers)), 
(♦Programing  (Computers).  Computers),  Wiring 
diagrams. 

Expansion  of  total  programs  from  three  to  twenty-el^ 
on  the  IBM  417  tabulator  by  use  of  the  special  program 
device.   (Author) 


AD-607  205  Dlv.    30,  16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Prosthetic  and  Sensory  Aids  Service,  Veterans 

Administration.  New  York. 

DEVELOPMENTS  IN  THE  VETERANS  ADMINISTRATION 

RESEARCH  PROGRAM  ON  AIDS  FOR  THE  BLIND. 

Summary  rept., 

by  Howard  Freiberger.   1  Oct  64,  22p 

VA-PSASN  M/R-641001 

Unclassified  report 

Descriptors:  (*Research  program  administration. 
Blindness),  (*Blindness,  Research  program  adminis- 
tration), Prosthetics.  Auditory  perception.  Speech 
recognition,  Speech  representation.  Sounds.  Training, 
Training  devices,  Reading  machines.  Touch,  Earphones, 
Learning. 

Contents: 

Fabrication  of  obstacle  detectors  for  the  blind,  by 

Thomas  A.  Benham,  J.  Malvern  Benjamin,  Jr.,  and 

D.  Ridgely  Bolglano 
Research  on  human  perception  of  objects  by  use  of  pulsed 

sound,  by  John  J.  Dreher  and  Ralph  G.  Bell 
^lled  speech  for  automatic  readers  usable  by  the  blind, 

by  Milton  Metfessel  and  Constance  Lovell 
Research  on  audible  ou^uts  of  reading  machines  for  the 

blind,  by  Franklin  S.  Cooper,  Robert  Epstein,  Jane 
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Galtenby.  and  George  Sholes 
Output  characterlsUcs  and  construntlon  at  an  interim  word 

reading  machine,  by  Paul  Brubaker,  Franklin  S.  Cooper. 

Jane  Gaintenby,  and  Eugene  Peterson 
The  development  and  evaluation  of  optophone  devices  for 

the  blind,  by  John  L.  Coffey 
The  development  and  evaluation  of  a  personal  reading 


machine  for  the  blind,  by  Hans  Ad 
Smith. 


Mauch  and  Glendon  C. 


AD-607  209  Dlv.   30.  14.  17 

OTS  Prices:  HC  $1.00/MF  $0.50 

Air  Force  Materials  Lab..  Research  and  Technology 
Dlv.,  Wright- Patterson  AFB,  Ohio. 
A  CALORIMETER  FOR  MEASURING  THE  LOW 
TEMPERATURE  HEMISPHERICAL  EMBSnOTY  OF 
METALLIC  AND  CERAMIC  SURFACES. 
Technical  documentary  rept.  for  1  Jul  63-1  Apr  64, 
by  Gerard  L.  Haury.    Aug  64.  lOp 
ProJ.  7360,  Task  736001 
ML  TDR64  223 

Unclassified  report 

Descriptors:  (^Materials,  Low  temperature  research). 
(♦Calorimeters.  Cryogenics),  (♦Cryogenics.  Emlsslvlty), 
(♦Emlsslvlty,  Hemispherical  shells),  Metals,  Ceramic 
materials.  Helium.  Liquefied  gasea.  Evaporation. 
Thermal  radiation.  Calibration.  Design.  Aluminum. 
Honeycomb  cores,  Sandwich  construction,  Tests. 

An  apparatus  was  designed,  constructed,  and  calibrated 
for  the  measurement  of  the  hemispherical  emlsslvlty  <rf 
metallic  and  ceramic  surfaces  at  temperatures  down  to 
60K.   The  technique  Is  based  upon  the  measurement  of  the 
rate  of  evaporation  at  liquid  helium  to  determine  the  beat 
flux.    Accuracy  of  the  apparatus  was  determined  to  be  ±3 
percent  based  upon  a  calibration  using  known  heat  Inputs. 
Data  are  presented  for  an  aluminum  honeycomb 
stnicture  and  alumina.  (Author) 


AD-607  220  Dlv.   30,  14 

OTS  Prices:  HC  $3.00/MF  $0.76 

Midwest  Research  Inst.,  Kansas  Cltiri  Mo. 
INVESTIGATION  OF  ELECTRO-  AND  MAGNETO- 
OPTIC  TECHNIQUES  FOR  INFORMATION  STORAGE 
AND  RETRIEVAL. 

Technical  documentary  rept.  for  1  A  [  ly  64-31  Jul  64, 
by  R,  A.  Connell.   Sep  64,  7^ 
Contract  AF33  667  11560,  Projs.  704i,  2699P, 
Task  706201 
AL  TDR64  228  j 

I  Unclassified  report 

Descriptors:  (♦Data  processing  systems,  Materials), 
(♦Thin  films  (Storage  devices).  Production),  (♦Manganese 
compounds,  Bismuth  compounds),  Data  storage  systems. 
Information  retrieval,  Intermetalllc  compounds.  Ferro- 
magnetic materials.  Magneto-optic  effect,  Optical 
properttes,  Crystals,  Evaporation,  powders.  Crystal 
structure. 

A  program  of  research  on  materials  for  high  density 
Information  storage  and  retrieval  was  conducted,  with 
emphasis  on  the  fabrication  of  thin  films  of  MnBl.   This 
intermetalllc  compound  is  ferromagnetic,  with  its  axis  of 
easy  magnetization  along  Ite  hexagonal  c-axls.    Poly- 
crystalline  films  of  this  material  generally  show  a  strongly 
preferred  orientation,  with  the  c-axls  normal  to  the  plane 
of  the  film.   Such  a  configuration  Is  Ideal  for  the  employ- 
ment of  magneto-optical  read-out  systems.   Major 
problems  exist  in  the  control  of  nucUstion  and  growth  of 
suitably  oriented  BtoBl,  and  it  was  have  that  maximum 


effort  was  made.   Several  fabrication  techniques  were 
tried,  including  physical  sputtering,  grain-by-grain  flash 
evaporation  of  both  mixed  powders  and  preformed  alloy 
powder,  and  sequential  evaporation  schemes.   The  latter 
method  gave  the  best  resulte  in  spite  of  problems  in  inter- 
layer  diffusion  and  compound  formation.  (Author) 


AD-607  228  Dlv.    30,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Digital  Systems  Lab.,  Princeton  Univ.,  N.  J. 
IMPLICATION  TECHNIQUES  FOR  BOOLEAN  FUNC- 
TIONS. 

Technical  rept. 
Iqr  R.  S.  Gaines.   Aug  64.  lip   PU-D6L-39 

Unclassifted  report 

Supported  in  part  by  the  BeU  Telephone  Labs.,  Murray 
Hill,  N.  J.    Prepared  for  presentation  at  the  Annual 
Symposium  (5th)  on  Swltehlng  Circuit  Theory  and  Logical 
Design,  Princeton,  N.  J.,  Nov  11-12,  13.  1964. 

Descriptors:  (*Speclal  functions  (Mathematical). 
Computer  logic),  (*Computer  logic.  Special  functions, 
Mathematical)),  Swltehlng  circuits.  Mathematical 
logic.  Numerical  analysis,  Prime  numbers. 
Matrix  algebra.  Clrculte,  Computers. 

This  paper  presented  several  uses  of  the  logical 
connective  of  Implication  to  problems  of  Interest  in  swlteh- 
lng theory.   The  implications  which  hold  among  the  prime 
Impllcanto  of  a  function  were  examined.   A  new  set  of 
necessary  and  sufficient  conditions  for  determining 
essential  prime  impllcants  and  a  rapid  approximate  method 
for  obtaining  minimal  sums  were  Included.    (Author) 


AD-607  229  Dlv.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Digital  Systems  Lab..  Princeton  Univ.,  N.  J. 

ON  THE  MINIMUM  STAGE  REAUZATION  OF 

SWITCHING  FUNCTIONS  USING  LOGIC  GATES  WITH 

LIMITED  FAN-IN. 

Technical  rept.. 

by  G.  L.  Hicks  and  A.  J.  Bernstein.   Aug  64.  14d 

PU-DSL-38  ^  '^ 

Unclassified  report 

Descriptors:  (*Swltehing  clrculte ,  Gates  (Clrculte)) 
(♦Gates  (Clrculte),  Swltehlng  clrculte),  (♦Computer 
logic.  Special  functions  (Mathematical)),  Mathematical 
logic.  Optimization.  Time  lag  theory,  Clrculte. 

In  this  p^jer  a  method  was  presented  for  reducing  the 
number  of  stages  of  logic  in  the  realization  of  an  arbitrarr 
Boolean  function  when  an  uRwr  bound  existe  on  the  fan-in 
at  each  gate.   A  procedure  for  obtaining  the  minimum 
stage  realizatl<»  of  the  function  in  sum  of  producte  form 
was  first  developed.    The  use  of  factoring  to  reduce  the 
number  of  stages  below  this  minimum  was  then  described. 
(Author) 


AD-607  328  Dlv.   30 

OTS  Prices:  HC  $3.00/MF  $0.75 

Office  of  Aerospace  Research,  Washington,  D  C 
OAR  QUARTERLY  INDEX  OF  CURRENT  RESEAJICH 
RESULTS,  1  APRIL-30  JUN  1964. 
30  Jun  64,  79p 

Unclassified  report 
See  also  AD-600  160. 
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Descriptors:  (•Air  Force  research.  Indexes),  (*lDdexe8, 
Air  Force  research),  Bibliographies.  Aeronautics, 
Astronautics,  Scientific  research.  Classification. 


AD-601  358  DlT.   30 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

DESIGN  PRINCIPLES  FOR  AN  INTELLIGENT 

MACHINE, 

by  M.  E.  Maron.    Mar  62.  26p   P-2S72 

Unclassified  report 

Prepared  for  presentation  at  The  International  Sym- 
posium on  Information  Theory.  Bnissels,  Belgium. 
3-7  Sep  62.  -»       • 

.   Descrtptors:  (* Artificial  InteUigence,  Design),  (•Nerve 
cells.  Models  (Simulation)),  Bionics,  Automata, 
MathemaUcal  logic,  ProbabUlty,  Learning,  Memory, 
Simulation,  Digital  computers. 

This  paper  discussed  the  role  of  prediction  as  the  Isey 
process  underlying  the  function  of  an  intelligent  machine. 
A  model  of  a  'neuron'  was  presented  which  exhibits 
properties  of  memory  and  learning.    The  formalism  of 
the  calculus  of  probability  allows  one  to  interpret  the 
behavior  of  a  neuron  in  such  a  way  as  to  Justify  how  a 
networit  of  such  elements  can  be  organized  so  that  it 
can  learn  to  predict.   (Author) 


AD-607  363  DIt.    30 

OTS  Prices:  HC  $3.00/MF  $0.75 

Systems  Research  Labe.,  Inc..  Dayton.  Ohio. 

A  NEW  APPROACH  TO  COMPUTER  COMMAND 

STRUCTURES. 

Final  rept.,  add.  for  15  Sep  63-15  Mar  64, 

by  C.  K.  Kim,  L.  E.  Irwin,  and  E.  B.  Maler. 

May  64,  97p 

Contract  AF30  602  2741,  ProJ.  5681.  Task  558102 

RAOC  TDR64  135 

Unclassified  report 
Descriptors:  ('Programming  lai^uages.  Algebra), 
(♦Computer  logic.  Control  sequences).  (•Group 
(Mathematics),  Programming  languages),  (•Algebra, 
Programming  languages).  Progranunlng  (Computers), 
Mathematics. 

The  purpose  of  the  research  under  this  contract 
extension  was  to  investigate  programming  manipulation 
and  associated  problems* using  the  algebraic  computer 
language  (theta-language)  developed  previously  under  this 
research  contract   The  report  contains  a  refinement  of 
tiie  theta-language,  the  description  of  the  metalanguage  as 
a  scurce  language,  the  definition  of  the  tfaeU-language  in 
terms  of  metalanguage,  the  establishment  of  the  theta- 
language  as  a  precedence  language,  and  the  syntactlo 
structure  of  the  theta-language.   It  also  contains  ttie 
programming  manipulation  of  the  theta-language,  the 
theoretical  investigation  of  the  prime  {diase  structure  of 
the  theta-language,  and  application  of  linear  graph  theory 
to  programming  controL  (Author) 


AD-607  361 
OTS  Prices: 


Dlv.   30 
HC  $2.00/MF  $0.50 


RAND  Corp.,  SanU  Monica,  Calif. 
INTRODUCTION  TO  ELECTRONIC  COMPUTERS 
CHAPTER  4:   PROGRAMMING  AND  CODING, 
by  F.  J.  Gruenberger  and  D.  D.  McCracken. 
Oct  61.  37p   P-2451-1 

Unclassified  report 

Descriptors:  (•Computers,  Textbooks),  (•Program- 
ming (Computers),  Preparation),  Programming 
languages.  Mathematics,  Con^)llers,  Data  storage 
systems.  Digital  con^Niters,  Operation. 

An  introduction  is  given  to  coding,  an  activity  of 
computer  programming  that  follows  flowcharting.   Coding 
is  defined  as  the  translation  of  the  flowchart  information 
Into  a  language  or  instruction  the  machine  can  accept. 


AD-607  362  Dlv.   30 

.  OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Callft 
INTRODUCTION  TO  ELECTRONK  COMPUTERS 
CHAPTER  19.   GAME  PLAYING, 
by  F.  J.  Gruenberger  and  D.  D.  McCracken.   Mar  62. 
1^  P-2559 

Unclassified  report 

Descriptors:  (•Computers.  Textbooks),  ('Game  theory. 
Computers),  Programming  (Computers),  Digital  computers. 
Numbers.  Mathematics,  Conq>ller8,  Computer  logic   De- 
cision theory.  Operation.  ' 

The  ^iplicatlon  of  computers  to  ^ame  playing  is  intro- 
duced, with  emphasis  on  the  games  of  Nlm  and  Oware.  It's 
relationship  to  solving  problems;  how  to  simulate  the  de- 
cision processes  that  humans  exercise  in  problem  situa- 
tions Is  considered. 


AD-607  381  Dlv.   30,  22 

OTS  Prices:  HC  $5.00/MF  $1.00 

*aco  Sciences  Lab..  Univ.  of  California.  Berkeley. 
DYNAMIC  PERFORMANCE  OF  PRESSURE  TRANS- 
DUCERS IN  SHOCK  AND  DETONATION  TUBES. 
Technical  note  no.  9. 

by  William  E.  Amend.  A.  J.  Laderman.  and 
A.  K.  Oppenhelm.   Sep  64,  15^   SSL(UC)5-48,  IER-64-13 
Contract  NAS8  2634;  Grant  AF  AFOSR129  64 
AFOSR  64  1892 

UDClasslfled  report 
Prepared  in  cooperation  with  Instlbite  of  Engineering 
Research,  Univ.  of  California.  Berkeley. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  oopy. 

Descrtptors:  (•Shock  tubes.  Transducers),  (•Transducers, 
Calibration).  Detonations,  Pressure.  Thrust,  Combus- 
tion chambers.  Frequency,  Dynamics,  Linear  systems. 
Pertormance  (Engineering),  Fourter  analysis.  Integral 
transforms.  Programming  (Computers),  I>rogrammiiv 
languages.  Computer  storage  devices. 

A  method  is  presented  for  evaluating  the  dynamic  per- 
formance of  high  fre<riency  pressure  transducers  on  the 
basis  of  records  obtained  by  means  of  shock  tube  caUhra- 
tlon  teste.   The  transducer's  frequency  response  is  deter- 
mined from  a  Fourter  transform  analysis.   The  oompute- 
tl(»s  were  programmed  for  the  IBM  7090  oomputer  includ- 
ing provision  for  the  use  on  the  cal-conq)  plotter  to  produce 
resulte  descrtblng  the  frequency  dependence  of  the  ampU- 
tude  ratio,  phase  angle  shift,  and  time  lead  between  the 
output  and  input  slgnaL    Performance  charactertstlcs  were 
calculated  for  several  typical  transducers,  demoostratliw 
the  uUUty  of  the  method  in  delineating  frequency  regimes 
where  reUable  response  of  the  Instrument  can  be  expected. 
A  number  of  commercial  pressure  transducers  were  tested 
in  shock  and  detonation  tubes.   Records  obtained  from  the 
former  provide  information  on  the  natural  frequeooies  and 
rtse  times  of  the  sensors,  whUe  resulte  of  the  latter  were 
used  to  iUustrate  the  effecte  of  rapidly  varying  pressures 
and  temperatures  on  the  performance  of  the  instrumente. 
(Auttwr) 
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AD-607  383  Dlv.   30 

OTS  Prtces:  HC  $1.00/MF  $0.50 

Thompson  Ramo  Wooldrtdge,  Inc.,  Los  Angeles,  Calif. 

SHAPE  PARAMETERS  OF  THE  CtX)SED  MAGNETIC 

NOZZLE, 

by  Lee  Hefllnger.   2  Feb  57,  lOp  I«W(ARL)-7-2 

Unclassified  report 

Descrtptors:  (•Nozzles.  Oeometrtc  forms).  Magnetic 
fields,  Mathematical  analysis.  Computers. 


AD-607  398  Dlv.   30 

OTS  Prices:  HC  $0.50/MF  $0.50 


Naval  Research  Lab..  Washington, 

DATA  HANDLING  SYSTEM  FOR 

COMPUTER. 

Interim  rept., 

by  G.  V.  Olds,  C.  McCoy,  Jr.,  and 

23  Sep  64.  2^ 

Pro].  RFOOl  03  44  4054 

NRL  6144 


D.C. 
BBNDDC  G-15D  DIGITAL 


fi.  L.  Peterson. 


Unclassified  report 


Descriptors:  (•Digital  computers,  Systems  engineering), 
(•Date  processing  systems,  Digital  computers),  Date 
storage  systems.  Input-output  devices.  Compilers, 
Computer  logic.  Control  sequences.  Progranunlng 
(Computers). 

This  report  descrtbes  methods  and  equipment  used  for 
transferring  experimental  data  into  a  digital  computer 
(Bendix  G-15D).  The  data  Is  obtained  at  remote  field  sta- 
tions by  sampling,  encoding,  and  storing  in  digital  form  on 
magnetic  tape,  signals  obtained  during  experiments  con- 
cerning underwater  sound.  The  computer  Is  used  for  cor-, 
relation  studies  and  other  statistical  analyses.   The  system 
described  includes  provision  for  the  reading  of  continuous 
field  tapes  into  the  computers,  selection  of  data  by  means  of 
visual  display,  and  an  x-y  plot  of  resulte.   Details  of  hard- 
ware and  programs  using  the  G-15D  computer  as  central 
processor  are  discussed.   (Author) 
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Descriptors;  (•Radiation  damage.  Programming  (Compu- 
ters)), (•Programming  (Computers),  Cirouite),  (♦Clrculte, 
Analysis),  Topology,  Differential  equations.  Matrix  algebra, 
Translente,  Resistors,  Colls,  Capacitors,  Digital  computers. 
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PREDICT  Is  an  IBM/7090A094  program  which  automati- 
cally solves,  from  a  description  of  the  network  topology, 
built-in  differential  and  algebraic  matrix  equations  which 
completely  characterize  the  behavior  of  a  complex  network. 
The  general  approach  in  the  PRENCT  fbnnulatlon  does  not 
limit  it  to  radiation  triplications;  the  radiation  problem  is 
treated  as  a  special  case  of  the  general  circuit  analysis 
problem.   The  vohmie  contains  information  useful  to  cir- 
cuit analysto  and  computer  programmers  for  {application  of 
this  program.    A  detailed  description  of  PREDICT,  a  dis- 
cussion of  Ite  use  and  operatton,  and  exan^jle  problems  are 
included  to  demionstrate  and  verify  ite  operation  at  other 
coD^aiting  facilities.  The  last  secticm  contains  information 
on  machine  requiremente  and  off-line  equipment  necessary 
for  the  PREDICT  system.   (Autboi) 
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Descriptors:  (*Radiatkm  damage.  Programming(Compa- 
ters)),  (*Programming  (Computers),  Electronic  equip- 
ment, ('Electronic  equipment.  Analysis),  Transistors, 
Diodes  (Semiconductor),  C^acitors,  Translente,  Digital 
computers,  Operation,  Instruction  manuals. 
The  TREAT  (Transient  Radiation  Effect  Automated 
Tabulatton)  system  of  six  independent,  but  oomplementaiy, 
digital  computer  programs  was  developed  to  aid  in  the  proc- 
essing of  date  on  transient  and  permanent  effecte  of  radia- 
tion on  electronic  conqionente.   Each  program  treate  a 
particular  aspect  of  the  over-all  processing  task.  Given 
raw  laboratory  date  recorded  before  and  after  irradiallcm, 
the  system  provides  calculated  device  parameters  for  each 
sample  and  the  radiation  induced  change  in  tiiese  parameters. 
These  date  are  combined  with  radiation  environment  Infbr- 
matlco,  also  processed  by  the  system,  and  ^iplled  to  tfae- 
orettoal  etjuattons  to  predict  the  respmse  or  damage  to 
device  parameters  during  irradiation.   Information  on  fypi- 
cal  rather  than  specific  devices  and/or  radiation  envlnm- 
mente  is  also  available  for  typical  response  predictions. 
As  many  as  1000  samples  each  of  transistors,  diodes,  and 
capacitors  can  be  processed  concurrently.   The  report  con- 
tains a  oon^ilete  functional  description  of  tbe  system  as  well 
as  all  necessary  (derating  instructioos.  (Autboi) 
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THE  EFFECT  OF  PROPELLER  CAVPTATION  ON 
THRUST  DEDUCTION,  A  THEORETICAL  EXABONATION 
by  D.  NL  Nelson.   Sep  64.  44p 
NOTS  TP3564;  NAVWEPS  8549 

Unolassifted  report 

The  work  was  carried  out  to  check  the  accuracy  at 
statements  made  In  one  of  the  reports  presented  by  the 
Soviet  Union  delegation  at  the  International  Towing  Tank 
Conference  aOth)  Teddington,  England.  Sep  63. 

Descriptors:  (*Propeller8  (Marine),  Cavitation),  (*Thru8t, 
Cavitation),  Models  (Simulations),  Propeller  blades. 
Theory. 

A  simple.  Idealized,  theoretical  model  is  used  to 
examine  the  effect  of  propeller  cavitation  on  thrust  deduc- 
tion.  This  study  has  yielded  not  only  a  qualitative  under- 
standing of  how  the  presence  of  cavitation  results  In  a 
decrease  in  thrust  deduction,  but  also  a  rough  quantitative 
estimate  of  the  conditions  that  result  in  zero  thrust 
deduction.   The  findings  verify  statements  made  In  a 
recently  published  Soviet  Union  report.    (Author) 
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Ships).  Surface  properties.  Ship  hulls.  Functions, 
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WITH  EXPERIMENTAL  RESULTS, 
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Unclasaifled  report 


Descriptors:  («Shlp  bulls.  Fluid  dynamic  properties). 
Differential  equations,  Maneurer ability.  Stability, 
HJrdTodynamlc  configurations.  Ship  models.  Yaw, 
Ship  structural  oooqxMients,  Mathematloal  analysis. 
Experimental  data.  Roll. 

An  analytical  metbod  for  estimatii«  stability  derivatives, 
and  benoe  stability  on  course,  which  combines  Albrlng's 
empirical  modlficationB  of  simplified  flow  theory  with  low 
a^>ect-ratlo  wing  theory,  Is  extended  to  take  into  considera- 
tion the  effects  on  course  stabUlty  of  higher  aspect-ratio 
fins  as  well.  The  method,  which  had  been  applied  in  the 
earlier  report  to  a  family  of  eight  tnills  of  0.5  block 
coefficient,  is  tested  further  by  applloatloa  to  eight  Series 
60  forms  differing  in  block  coefficient  as  well  as  in  beam, 
draft,  and  displacement  -  with  and  without  rudders;  to  an 
extreme  vee  modification  of  a  Series  60  model;  and  to 
three  other  forms  -  a  Mariner  Class  model,  a  destroyer, 
and  a  hopper  dredge.  Comparisoo  with  experimental 
results  shows  that  the  values  of  stability  derlvaflves  and 
indices  determined  by  the  analytical  method  are  of  the 
right  orders  of  magnitude  and  indicate  correct  trends. 
Application  to  a  variety  of  ship  forms  has  demonstrated 
that  the  metbod  can  predict  relative  effects  of  changes  in 
the  geometry  of  a  ship  form,  as  well  as  the  effects  ef 
changes  In  skeg  and  rudder  area.   (Author) 
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Descriptors :  (•Filament  wound  construction. 
Composite  materials),  (*Compoelte  materials.  Fllameitf 
wound  construction),  (*Submarine  hulls.  Filament 
wound  construction),  ('Laminated  plastics.  Glass 
textiles),  Relnforcii^  materials.  Cylindrical  bodies. 
Pressure  vessels.  Hydrostetlc  pressure.  Fatigue 
(Mechanics).  Model  tests.  Loading  (Mechanics).  Rings. 
Tapes,  Strain  (Mechanics),  Creep,  Structural  shells. 

Cyclic  tests  were  conducted  on  two  ring-stiffened,  glass- 
reinforced  plastic  cylinders  of  two  different  desi^. 
Both  were  subjected  to  a  pressure  variation  from  0  to 
4000  psl.  that  is,  two-thirds  of  the  collapse  pressure  of 
similar  models,  and  failed  after  86  and  442  cycles. 
Serious  consideration  to  fatigue  life  of  glass -reinforced 
plastic  Is  therefore  Indicated  If  this  material  Is  to  be 
used  for  pressure  hulls  which  must  have  long  service  life 
and  which  must  withstand  relatively  high  strains  and 
repeated  loadings.  (Author) 
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IS  WATER  DIFFERENT 

by  J.  C.  DeHaven.   Rev.  25  May  60,  t8p   P-1349-RC 

i  I      Unclassified  report 

Document  Is  avaUatde  in  mlcrofUM  only. 

Descriptors:  (*Water  suppUes.  CaUfomia), 
(•Economics,  Water  supplies),  Irrlgattoo  systems. 
Costs,  United  States  government.  Dams.  Mooey. 
Industries,  Water. 

Water  Is  not  different  from  other  rasouzoes  in  most  of 
the  ways  it  is  often  discussed.   It  has  no  unique,  magical 
properties  by  Itself  to  create  wealth,  nor  to  cause  the 
^»y9iavamat  of  a  region.   Water  is  different  in  that 
features  of  ito  supply,  custom,  and  the  development  of 
water  Uw  have  placed  It  Urgely  in  the  public  domain. 
ConsequenUy.  the  devek>pment  of  jiewr  supplies  and  Ita 
distribution  is  often  the  responsibility  of  government 
agencies.   For- this  reason,  special  problems  arise  in  the 
division  of  the  available  supply  among  user  categories  and 
between  regions.   Decisions  in  these  matters  are  often 
made  in  the  poUtloal  arena  instead  otf  In  the  market  place 
as  with  most  other  resources.   Even  so.  It  is  Important 
that  the  cltlzen-tajqwyer  become  informed  of  the  economic 
aspecto  of  water  mippiy.  Otherwise,  water  development 
decUions  by  government  agencies  may  result  in  the 
wasteful  investment  of  our  other  resources  to  produce 
more  water.   Large  dams  and  lengthy  aqueducts  for 
transferring  water  between  regtons  are  not  the  only  alter- 
native sources  of  increased  water  for  our  regton.   In  fact. 
they  may  often  be  the  most  costly. 
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Unclassified  report 

Psper  prepared  for  publication  In  Th4  Wew  Leader's 
series  of  articles  on  Russia  since  Stslin. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
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Descriptors:  (•PoUtlcal  science.  USER),  (*Army.  USSR). 
^Communism.  Armed  forces  (Foreign)),  Leadership. 
MlUtary  personnel.  Officer  personnel,  Oovenmient 
(Foreign),  Armed  forces  budgeto.  Foreign  policy. 

The  reUtlonship  of  the  Soviet  Army  to  the  Communist 
Party  and  ite  leaders  has  always  been  complex  and 
generally  unsatisfactory  to  all  ooncersed.   The  security 
rf  the  Soviet  state  demands  tiiat  there  be  powerful  armed 
foroes  at  ito  disposal.  But  while  the  Party  is  a  minority 
eUto  group,  the  armed  forces  are  national  in  character 
and  the  Communista  have  always  dlsnipted  the  pe<q)le. 
TTje  masters  of  the  Soviet  Unton  who  cannot  forget  that 
the  armed  forces,  by  their  nature,  are  potentially  the 
rtrongest  element  in  the  state,  have  consequenUy  always 
feared  Bonapartism.   The  Party  therefore  has  to  sub- 
ordln^  the  mlUtary  to  its  will  and  to  control  it  very 
closely.  Various  party  organlxations  and  the  special 
department  of  the  security  poUoe  have  maintained  such 
controls  at  all  levels  of  the  armed  foitjes.  Although 
always  «tenslve.  the  actual  degree  of  party  control  has 
varied  with  the  leadership's  views  c<»>eeming  the  loyalty 
of  the  armed  forces  as  weU,ss  with  Om—^ 
mllitaiy  eftlolency.  (Audwz) 
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For  Soviet  industry,  the  five  years  since  Stalin's  death 
were  a  period  of  continuous  readjustment  to  a  succession  of 
economic  policy  changes  which  reflected  the  contentions 
among  the  top  political  leadership  during  Khrushchev's 

^u^  ^r.T'  JIJ^L'  C<»»»*rla«  the  vacillations  at 
policy,  and  re-shuffling  of  the  machinery  of  administration 
and  planning  to  which  Soviet  Industry  has  been  exposed,  Ite 
over-all  performance  was  remarkably  impressive 
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RAND  Corp..  Santa  Monica,  Calif. 
AGGREGATION  OF  UTILITY  FUNCTIONS 
by  Edmund  Eisenberg.    14  Jul  58.  30p   P-i363 

Unclassified  report 

i^^^!^  *^*'  **™>«nt  »8  to  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Nonlinear  programming.  Game  theory) 

iS'CS"';  ^I*^'-  (*I>»«trlbutZ(EconoSfcs?' 
Mathematical  models).  Functions.  Mathematteal  pro- 
gramming. Theorems. 

The  auteor  shows  that  if  in  an  economy  each  consumer 
has  a  fi«d  Income  and  acte  so  as  to  maximize  a  concave 
con^  nuous  and  homogeneous  utility  function.  ^n^T' 
(AShirT  *  community  utility  function  exist. 
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TALMUDISM  IN  SOVIET  POLITICS 

by  Myron  Rush.   2  Jan  59,  16p   P-1373  rev. 

Unclassified  report 
Descriptors:  (*Polltical  science,  USSR),  (♦USSR, 

SlS-^^hi^'l^^'.^"^"^"*  ^°^^«^)'  communism. 
Leadership,  Social  communication.  Social  sciences. 

The  researches  of  talmudlste,  just  as  all  serious  studies 
of  current  Soviet  politics,  can  usefully  contribute  to^ 
academic  research  on  the  Soviet  political  system.   They 
can  provide  valid  evidence  on  Important  pr^lena.  brii 
pauslble  hypotheses  to  areas  of  admltted^gnorS^.  iS 
raise  provocative  objections  to  views  held  Wjrmcally 

^^JT.1^1:  '"^y  °*"  »»*""^  reflection  on  ST^ry 
nature  of  the  Soviet  political  system.  ^ 
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ty  Richard  H.  Moorsteeo,   24  Oct  58,  lOp   P-1397 

Unclassified  report 
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Professor  Granlck  has  asked  'whether  the  observed 
technological  decisions  (In  the  Soviet  Union)  seem  similar 
to  those  '  "hich  might  have  been  expected  from  the  workings 
of  economic  calculation,  provided  that  such  calculation  was 
based  on  prices  appropriate  to  relative  factor  scarcities 
in  the  economy  and  to  demand  schedules  reflective  of  the 
desires  of  those  exercising  effective  demand...'    He  adduces 
several  pieces  of  evidence,  each  of  which  is  Interpreted  as 
Indlcatli^  an  affirmative  answer  to  the  question.    The 
separate  pieces  of  evidence  are  commented  on,  taking  Issue 
in  some  ways  with  the  Interpretations  placed  on  them,  and 
also  on  the  implications  of  the  opening  question  itself. 
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Wiles  paper  has  two  main  parts:   a  theoretical  part  on 
rationality  and  resource  allocation,  and  a  slightly  more 
factual  part  on  the  recent  reorganization  of  the  Soviet 
economy.   The  nexus  between  them  appears  to  be  negative: 
the  point  seems  to  be  that  the  reorganization  does  not 
represent  the  kind  of  reform  which  economic  rationality 
would  suggest.   In  any  case,  the  remarks  of  this  review 
are  confined  to  the  theory  of  resource  allocation  under 
'socialism'  in  part  because  the  reorganization  of  the 
Soviet  economy  is  covered  in  the  remarks  of  others. 
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Descriptors:  (*Foreign  policy.  United  States  government), 
(♦United  States  government.  Cold  war),  (♦Cold  war. 
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Launching  sites. 

The  crisis  of  Western  security  has  political  as  well  as 
military  aspects.   Disengagement  is  a  term  now  frequently 
used  to  designate  certain  proposals  for  change  In  American 
foreign  policy,  so  that  we  can  overcome  the  crisis.   The 
current  political  proposals  for  disengagement  are  not  — 
or  not  yet  —  based  on  the  premise  that  the  West  is  forced 


to  retreat.   Instead,  they  are  predicated  on  oertatn 
estimates  of  present  and  futupe  Soviet  Intentions  and  on 
the  fear  of  accidental  war. 
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ARTICLE. 
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Unclassified  report 

Review  of  monos.  Control  of  Japanese  Foreign  Policy: 
A  study  of  Clvll-Mllltary  Rivalry,  1930-45  by  Y.  C. 
Maxon,  Berkeley,  1957  and  The  United  States  and 
Japan,  rev.  ed.,  by  E.  O.  Relschauer,  Cambridge,  1957. 
Prepared  for  publication  In  World  Politics,  n.  d. 

Descriptors:  (♦Political  science,  Japan),  (*Jap€ui. 
Political  science).  Social  sciences.  Government  (Foreign),. 
Leadership,  History,  Culture,  Armed  forces  (Foreign), 
Reviews. 

The  two  books  under  review  here  exemplify,  each  In  Its 
own  way,  the  prosperous  state  that  Japanology  has  attained 
in  this  country.    Maxon  adds  his  name  to  the  already 
respectably  long  list  of  American  students  whose  grasp  of 
sources  is  both  broad  and  deep,  who  have  worked 
directly  with  Japanese  individuals  and  institutions  as  well 
as  contemplated  them,  and  who  furthermore  have  a  point 
to  make.   Maxon's  book  is  a  closely  documented  monograph. 
The  revised  edition  of  Reischauer's  book  contains  some 
changes  and  a  new  section  covering  postwar  trends. 
Relschauer  in  this  book  Is  not  so  much  the  monographlst 
as  the  practitioner  of  humane  letters,  whose  grasp  of  the 
facts  is  so  stu^  and  comprehensive  that  he  can  proceed  to 
consider  their  meaning  without  pausing  for  exhaustive 
description.    Both  men  exhibit  the  historian's  bent.   Since 
the  reviewer  is  predisposed  to  a  sociological  approach, 
the  questions  asked  of  the  books  refer  to  the  explanatory 
concepts  used  by  the  authors  and  to  how  much  these 
concepts  e}q;>lain  or  leave  unexplained. 
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REVIEW  OF  OEEC.  SOME  ASPECTS  OF  THE  EUROPEAN 

ENERGY  PROBLEM  AND  OEEC,  EUROPE'S  GROWING 

NEEDS  OF  ENERGY:  HOW  CAN  THEY  BE  MET, 

by  Harold  Lubell.   28  Jul  58.  6p   P-1445 

Unclassified  report 

Legibility  at  this  document  Is  in  part  unsatisfactory. 
Reproduotloo  has  been  made  from  best  available  copy. 

Descriptors:  (♦Europe,  Economics),  (♦Economics,  Europe), 
(♦Power  supplies,  Europe),  Energy,  Nuclear  energy. 
Nuclear  industrial  applications.  Power  plants  (Establish- 
ments), Industries,  Consumptloo,  Costs,  Reviews. 

The  basic  contributions  of  the  Organizattoo  for  European 
Economic  Cooperation  to  the  discussions  of  Western  Europe's 
growing  shortage  of  energy  resources  that  preceded  the  birth 
of  Euratom  are  contained  in  two  documents.   The  earlier. 
Some  Aspects  of  the  European  Energy  Problem,  was  written 
in  1955  Iqr  Louts  Arnoand,  one  of  the  'Three  Wise  Bilen'  who 
later  outlined  a  set  of  goals  for  a  futtire  European  nuclear 
energy  community.    At  Armand's  suggestion,  his  brief  sur- 
vey was  followed  up  by  a  more  extensive  study  of  Europe's 
situation,  Europe's  Growing  Needs  of  Energy:   How  Can  They 
Be  Met,  written  in  1956  by  a  group  of  experts  which  included 
Francesco  Giordan!,  another  of  the  'Three  Wise  Men',  and 
eight  other  of  the  leading  ejqwrts  of  Continental  Europe,  the 
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LrtbS'oT  "•  ^-  ^  *"  *»»  ««W  •'  ^'-rgy  production  and 
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OTS  Prices:  HC  $3.00/MF  $0.75 

Northwestern  Technological  Inst.,  Bvanston  ni 
P^^«^^FOR  UqSSt  in  sXSSf;i;r?toAN 

^_^'5'««"«*1  Sten  Thore.   M ^  64.  60p 

Cootrsct  Nonrl228  10,  Proj.  NR047  021 

I  i        Unclassified  rqiort 
DMcrlptors:  (*Economlc8.  Mathematical  models). 
ie^S^^r  Mathemattcal  models).  Management  ei^- 
n^^'  C°«^' Budgets,  Money.  Equattons,  Llnea? 

M^Z^'^^','^'^*^^*"*^'  Stochastic  presses. 
Management  planning.  Mathematical  prediction. 

S'oh^!!!!!!i''T"".  ^°^  "^  application  of  the  method 
XiS^^^f^ ^/^t"*  P'^K'-^°^ln«  to  a  case  of  financial 

wm  in  the  fuhire  turn  out  to  be  helpflU  In  ana^ztagT^ 

«?t»^.H    ^"^"i*"^  i°  ^^  "'»"  *»'  flnanclS^udgeting 
^^H     ^^  '^^  *°'"  ""Poratlons  and  flnan^^^ 
?.S™       1'    ^*^  "•*  '"•**^  °^  chance-constrained 
M^^^T^^'^  expliclUy  developed  to  take  care  of  the 
following  two  fundamental  aspects  cT  planning,  both  of 

S^i^aTh.^^**"^*^  °'  *"  -ettlagT^^roblem  in 
flasncUl  budgeting:   (a)  there  are  u«.aUy  and  typlcaUy 

-^f^         '*"  number  of  constraints,  institutional 
S2^^S,°LT"^"'  ""'*  <^>  thepr;*lem  is  re 'of 
«u^      ^J'^''  °'  ■"  uncertain  future,  the  chance 
elements  entering  both  the  object  Auction  to  be  optimised 
and  the  constraints.   (Autboi;)  «o~*ui«>a 
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REVIEW  OF  TWO  BOOKS  ON  ECONdMIC  DEVELOPMENT. 

by  George  Rosen.   Oct  64.  6p   P-2990  ramwi. 

lUnclaastfled  report 

Edltwl  by  P.  N.  Roeensteln-Rodan  -  'Capital  Formation 
and  Economic  Development'  (p.  164)  and  'Pricing  and  Fiscal 
Policies  (p.  216)  Allen  and  Unwtn.  LTD..  London.  1964. 

^^S^lLU'^T^^t'-  «^««0.  todla.  Oovermnent 
ff^reji).  Leaderehlp.  Money.  Conrtwnptlon.  Decision 

These  are  the  second  tad  third  books  In  the  Allen  and 
Unwln  series  which  publUhes  work  b«tng  carried  on  by  the 
Massachusetts  Institute  of  Tachnolog,  cinter  for  totereatfon- 

out  of  the  economic  research  conducted  by  the  Center,  In^ 
irot^'.^*^.T^~*  ^'^  research  organlzattS;  id 
S^  SL^n  •**°?i  with  the  Indian  PlanntafcommlssC 
The  Capital  Formation  volume  Is  essentially  a  collection  o* 
SS!!!li     ,T^'"°"!f°'*°"'*'  problems,  centering  around  the 
^^I^J^*"  "^  '°'™'  "^  **«  >«*««»  models^TTpre- 
partog  the  Third  Flve-Year  Plan;  and  presenting  a  theor^i- 
cal  formulation   or  the  construction  of  alternaSJe  mS   or 
Uter  plan  exercises.    The  papere  In  the  Pricing  vol;m^ 
discusses  specific  Issues  of  planning  ♦.  such  as  sect^i 
pricing  policies,  fiscal  policies.  t^confllS  a^o^i 
ob>«tlves-ln  India.    A  major  theme  U«lerlying  Sth  Sjse 
volumes  In  the  clarification  of  the  conttibution^TtoT 
economist,  as  economist,  can  niake  to  «ie  problems  of 
development  In  a  particular  country,    i 
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COSTS  AND  OUTPUTS, 

by  Armen  Alchian.   3  Sep  58,  30p  P-I449 

Unclassified  rq^rt 

Legtomty  of  this  document  is  In  part  unsatisfactory. 
Repnxtaotton  has  been  made  from  best  avallabto  (S^y. 

2S^Kt7«i«^°?^°^"'  '^•»~^'  Co»te,  Mathematical 
A.^  •  ?J*"«*^»i  ftincttons.  Money,  Equations.  Pro-^ 
*>ction.  Mathematical  analysis.  4"«uon8,  I'ro- 

Obscurlties.  ambiguities  and  errore  exist  In  cost  and 
supply  analysis  despite,  or  because  ofTtoe^enw 
reU^„?.r  ^^^^''   EBpecially  ^T^Z 
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mTONESIAN  IMAGES  OF  THEIR  NATIONAL  SELF. 

IVGuyJ.  Pauker.   1  Aug  58.  57p   P-1452-RC 

Unclassified  report 
PrepM^  for  puWioation  in  Public  Opinion  Quarterly, 

Descriptors:  (nndonesia.  PubUc  opinion).  (♦PubUc  opinion, 
todonesia),  Govermnent  (Foreign),  Population.  Lea^^shS^ 

f^,^^,^^'^  ^  Indonesian  self-image  as  re- 
trfJ^,^  ^  ""^"^  responses  of  the  latonMlan  people 
S^wo^r'f"'^-"   '^^  i«  <»«  goal  J  ouTSisioB 
«o!^.    K.-'  ***^  ^*°  '^^'^t  our  specific  characterts-^ 


AD-607  008  Dlv.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

BlSiJ'S!ii.^^°*'°*"''  **°°^'^  APPROACH  TO  THE 
by  Bernard  Okun.    12  Aug  58,  13p   P-1458 

Unclassified  report 
Descrlptora:  (*Economlcs.  Birth).  /♦Birth   F<vi»»«i^i 

mSr^V'i"'***"'  S*^*«"ca/p:^'s?e's^5SS?ify  ^• 
Children.  Factor  analysis.  Costs.  Money. 

S'S/Sll'°T®''  •^ntlon  on  an  economic  explMiatlon 
i^t^^l  'i'^'.  '^^"'°^  abstracting  from  mS^ocUl 
psychological  and  economic  hypothes^  which^~  he^n 
adduced  as  explanations  of  blrto^te  treni,  ttere  S^ 
intention  to  convey  the  Idea  that  only  the  facto^  whifh^* 
oonsldere  In  the  analysis  are  of  KSinS^  ^  In  * 

cteSL  InTlii;  JS.     '"""^  """^^  contributed  to  the 
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A  MATHEMATICAL  STUDY  OF  ARBITRAGE, 

by  Jeremy  J.  Stone  and  Harvey  M.  Wagner.    2  Sep  58, 

4Sp   P-1478 

Unclassified  report 

Descriptors:  (•Commerce,  Money),  (•Money,  Commerce), 
Economics,  Stability,  Mathematical  models.  Linear 
programming. 

This  paper  Is  a  systematic  study  of  the  mathematical 
structure  underlying  nearly  perfect  exchange  marlcets 
which  are  spatially  or  temporally  separated.   The  principal 
questions  investigated  are  'what  are  equilibrium  conditions 
for  a  set  of  exchange  rates'  and  'How  can  arbitrage  possi- 
bilities be  discovered,  if  they«xist.'    The  analysis  involves 
the  combined  use  of  an  algebraic  representation,  which  is 
conducive  to  the  derivation  of  qualitative  features  character- 
izing a  multl -exchange  market;  and  two  linear  programming 
models,  one  of  which  has  use  in  establishing  a  desirable  set 
of  equilibrium  exchange  rates,  Imd  the  other  of  which  lias  a 
special  form  permitting  an  efficient  computational  scheme 
for  discovering  arbitrage  possibilities.  (Author) 
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RUSSIAN  TRANSLITERATION  —  SOUND  AND  SENSE. 

by  RosemaT7  Nelswender.   Nov  61,  9p  P-2491 

Unolasslfled  report 

Descriptors:  (•Language,  USSR),  (•Speech  represenU- 
tion.  Standardization),  Libraries,  Social  communication. 
Vocabulary. 

The  transliteration  into  the  Roman  alphabet  of  languages 
with  a  non-Roman  script  Is  often  dismissed,  even  by 
librarians,  as  a  rather  academic  problem — one  best  left 
to  philologists.   To  the  lay  rader,  'Tschalkowsky,' 
'Chekhov,'  and  iChrushchev'  seem  to  be  spelled  in  the 
obvious  and  only  possible  manner,  and  it  Is  something  of  s 
puzzlement  to  encounter  In  a  bibliographic  citation  or  a 
library  catalog  the  equally  defensible  versions, 
•Chaikovskll.'  'Tscheoboff,'  and  'Hruscev.'   These  randomly 
chosen  but  fairly  representative  examples  Illustrate 
graphically  the  predicament  of  the  researcher  attempting 
to  verify  ^avlc  names  and  titles  referenced  in  foreign 
(and  many  American)  publications,  and  equally  demonstrate 
the  need  for  a  universally-accepted  system  of  Russian 
transliteration. 
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A  NOTE  ON  THE  RELATIONSHIP  OF  SAVING  TO  THE 

RATE  OF  INTEREST,  REAL  INCOME,  AND  EXPECTED 

FUTURE  PRICES, 

by  Donald  V.  T.  Bear.   4  Sep  58,  40p  P-1480 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Money,  Economics),  (•Budgets,  Correlation 
techniques).  Wages,  Ck>sts. 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

THE  COlOfUNISM  BUILDUP  AND  THE  SOCIAL  SCIENCES, 

by  M.  V.  Keldysh.   18  Sep  64,  9p 

FTD  TT64  405;  TT  64  71535 

Unclassified  repprt 

Unedited  roug^  draft  trans,  of  Prtroda  (USSR)  1962,  ▼.  51, 
no.  11,  p.  3-4. 

Descriptors:  (•C^ommunism,  Social  sciences),  (^Social 
sciences,  USSR),  Government  (Foreign),  Propaganda, 
Scientific  research. 

The  general  meeting  of  the  Academy  of  Sciences  of  the 
USSR,  held  on  the  19th  and  20tb  of  October  of  1962  in  Moecow, 
was  devoted  to  problems  in  the  development  of  the  social 
sciences  and  conditions  of  unfolding  buildup  of  communism. 
It  was  said  that,  the  twenty-second  session  and  the  Party 
program  raise  the  theory  of  scientific  communism  to  a  new 
level.   The  hl^st  mlssl(Mi  and  main  task  of  the  activities 
of  Soviet  science,  it  was  said,  are  actively  to  participate  in 
the  creation  of  a  new  society  and  to  aid  the  Party  In  the 
creative  development  and  propaganda  of  Marxian-Lenlnian 
science,  the  vital  basis  of  the  Soviet  structure. 
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PARIS  FROM  EDC  TO  WEU, 

by  Nathan  Leites  and  Christian  de  la  Malene. 

1  Mar  56.  210p   RM-1668-RC 

Unclassified  report 

Pages  xlv,  30,  142,  and  180  are  apparently  blank  and  for 
that  reason  were  omitted  from  the  document 

Descriptors:  (•France,  Foreign  policy),  (•Political  soieaoe, 
France),  (•West  Germany,  Armament),  Government 
(Foreign),  Western  Europe,  Mllitaiy  organizations. 
Defense  systems.  Armed  forces  (Foreign),  Leadership, 
History. 

This  study  attempts  to  throw  light  on  the  attitudes  of 
French  parliamentarians  (the  (Communists  excepted) 
toward  the  rearmameot  of  Germany  —  attitudes  that  came 
particularly  to  the  fore  during  the  year  that  preceded  the 
French  ratification  of  WEU  in  March,  1955.   That  year 
included  the  rejection  of  EDC  In  the  summer  of  1954,  the 
acceptance  of  the  London  Agreements  In  the  fall,  and  ttw 
difficult  passage  of  the  Paris  Agreements  through  the 
National  Assembly  during  tiie  winter.   The  study  does  not 
discuss  tilie  frequently  hidden  and  always  In^iortant  in- 
fluence that  was  exerted  by  conslde rations  of  economic 
interest  and  of  domestic  policy.   It  only  tries  to  clarify 
some  of  the  major  attitudes  on  the  manifest  problems  of 
Freooh  foreign  policy  that  were  aroused  by  tlie  various 
schemes  for  German  rearmament  It  would  seem  that 
these  attitudes  have  not  always  been  sufflcleotly  understood. 
(Author 
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A  NEW  LOOK  AT  CUSTOMS  UNION  THEORY, 
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i^r.??"'  (*Economic8,  Theory).  Commerce,  Costs, 
Industrial  production.  Consumption. 

3S*.'lS!t'l''  ''*'"'""«"  "»  follow*^:   a)  In  the  world  en- 
visaged by  present  customs  union  theory,  trade  diversion 
?o^  *  *"  *'"."^-    Llpsey's  contrary  conclusion 
SlZL  "^  S!^"«  "*  «*^«<^*«  '^  t*«  separate  policy 
^tanges.    (2)  Second-best  Is  Irrelevant  In  aAalyzlag  thT 
welfare  effects  of  a  customs  union.    (3)  Although  trade 
cnMjton  may  (In  the  Vlnerian  world)  result  inTrlsTTn 

!?i.^'  f.  '^'^  """  "'"^'y^  *>  e^"  better  by  an  appro- 
Vil^^\7  °^  '>°°-P'-eferentlal  protection.    Although 
tr^  7^'*.?/^''"°'^^  °°'^"'-'  because  he  regardJfree 
to^J\ n^"^  ""^^  °^  nonpreferential  protectSi)  asSe 
best  of  all  worlds,  our  conclusion  follows  even  if  one 

^^  Vi^H-n^"?S  "  '°""'^  P°"«y-    (*)  0°°e  one  leaves 
!S^^^      '"l'"'  *"***'"  opportunities  for  gain  may  be 
K.?^^flf^*°°"  union  than  by  nonpreferential  pro- 
c^tL,^;^/       *  opportunities  cannot  be  dealt  with  In  the 
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ECoSSLcS  ^"^  ^*^^  CONFE^iNCE  ON  URBAN 

by  J.  H.  Nledercom  and  A.  H.  Padoal. 
Oct64.  35p   P-2991  ^ 


Unclassified  report 

SS^TS^,',;  ^^'iT  P'"°^'  ^^PO-**).  (^Economics. 
Urban  areas),  (njrban  areas.  Eoonomics),  Social  sciences 
Transportation.  Population,  Houstog.  Stands,  In^tHes'. 


The  Conference  on  Urban  Economfcs  was  held  August  24 
TJrk^^^'  "'  I!'^'^^^  corporation  in  SaStaKct^ 
^^^    ^iL^^""^  '"■°^*  *°8ether  public  officials  ai^ 
members  of  the  research  community,  had  three  major 
nSS^i"^'   ''*^'^»"0''  of  scholarly  Interest  In  urbJn 
pH^iif^'^f '  «7'^"»"0'>  of  the  potentialities  for  appli- 
cation of  past  and  current  research  findings  to  policV 

to  Ihi  flS^      generated  by  Impending  public  decisions 
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SOVIET  BANKS  AND  BANKERS, 

by  Egon  Neuberger.   Sep  64,  33p  PM980 

I        Unolasslfled  report 
Prepared  for  publication  in  The  Ba«kers  Magazine,  n.d. 

Descriptors:  (•Banking,  USSR),  (•USSR,  Banking). 
Economics,  Govenunent  (Forelpj),  Money 
Commerce,  Budgets,  Consumption.  ' 

A  brief  description  of  the  organizatjan  of  the  Soviet 
banWng  system  and  the  functions  performed  by  it  as  weU 
as  some  glimpses  of  the  role  which  Soviet  b*3kei;  plaTln 

of  the  Soviet  banking  system  Is  not  reviewed  since  a 

2f^~ft^K°    ,  "**  P"***"*  ^y^^'^  ^  """ly  to  be  of  greater 
interest  than  Is  a  recapitulation  of  the  changes  that  havT 
taken  plac^  In  the  almost  50  years  since  ^1917  «W  to 
^I^of^'u'^t^^f"'^'   "Should  be  ^ted,L^~;.*° 
SttLl^  the  sectors  of  the  Soviet  economy  the  banking 
system,  despite  many  reorganizations  and  shifts  toftmc- 
tlons,  has  been  one  of  those  least  subject  to  basic  changes. 
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A  STRATEGY  FOR  DECISION:  A  REVIEW 

by  Paul  Y.  Hammond.   Oct  64,  lip  p.2994 

Unolasslfled  report 

Descriptors:  (•Decision  making.  Reviews), 
(♦Social  sciences.  Decision  making),  PoUttcal 
science.  Leadership,  BehavlorTrSeoiy. 

The  value  of  the  book  being  reviewed  is  in  Illuminating 

^rH^    ^''^^^r^*"'^"*^  "  "  «^"  in  the  reS 
world,  fa  effect  toe  authore  are  arguing,  much  as  toe 

to^S^ir°°°'^^'  •*"  '^^  "^"t  *«  economic  system, 
toat  things  are  more  rational  toan  toey  seem  to  he     Th« 
foous  of  toe  book  Is  on  what  toe  autoore^pSi?'   ^L 
?-h^    *7i«"*,'^*'^'«''^°«°«*°bolcelntoe^ntS^"    ' 
IS  e^h  o^*^  "^  '^"'  ^"^^^^  in  Which  pebSTSk 
SSr  ^„H  ,   t^'iT'''"**  opinions,  and  criticlT each 
SS^'^i  t)r^l°'*°*'^°'  **^***'  «"<!  «=tIon  are 
K^H  h       "'^  "^^  manageable  by  toe  division  of- 
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Wright-Patterson  AFB,  (Milo. 

WHAT  WE  BRING  ON  THE  WAY, 

SnS'£??"™^^®^*  «°<*  A.  Klreev.   23  Sep  64   lOn 
FTD  TT64  677;  TT  64  71567  ^ 

Unclassified  report 
W6?5*Sf  **""  *""•  '""°  '^^^^'^  <"^' 

Descriptore:  (•Communism,  Education),  (*EducaUon 
Communism),  Children,  History,  cSiilsC  °' 
Population,  Propaganda.  ' 


AD-607  360  Dlv.   32,  18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  GREAT  STATISTICS  OF  WARS  'HOAX* 

by  Brownlee  Haydon.   Nov  62,  9p  P-2661      ' 

Unolasslfled  rqwrt 

Descriptore:  (•Articles,  Warfare)   (*Warfare 

Statistical  date).  Periodicals,  Newspapers.  D<Joumentation. 

An  article  on  the  statistics  of  wars  throughout  ttie  aoes 
wMch  has  appeared  In  various  articles  tosever^  ^  ' 
different  countries.  Is  e:q)osed  as  a  fantasy. 


AD-607  376  Dlv.    32 

OTS  Prices:  HC  $3.00/MF  $0.75 

Ce^o^rtoe^lnformation  Sciences,  Lehigh  Univ., 

AFOSR64  1866  ' 

Unclassified  report 
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Division  32  •  MISCELLANEOUS  ARTS  AND  SCIENCES 


In  an  effort  to  characterize  different  levels  of  style  in 
spoken  and  written  English,  one  element  of  style  -  ttie  lexi- 
cal material  -  is  examined.   There  appears  to  be  a  general 
association  of  borrowed  lexical  material  with  formal  styles, 
and  of  native  lexical  material  with  Informal  styles.   Also, 
there  is  evidence  that,  while  some  proportion  of  loan  forms 
have  been  well-naturalized  into  native  English  shapes  and 
may  be  not  distinguishable  as  loans,  a  large  number  of  loan 
forms  still  have  shapes  which  set  them  off  from  native  forms. 
Some  proper  names  and  verb  forms  are  exanolned  as  samples 
of  the  lexical  material.   The  relation  of  variants  of  some 
proper  names  to  levels  of  style  is  discussed,  as  well  as  the 
relation  of  native  versus  loan  verbs  to  levels  of  style. 
Both  forestresslng  and  syllabic-morphemic  matohlng 
appear  to  be  characteristic  of  native  canonical  forms  and 
familiar  style  levels,  and,  conversely  post-stressing  and  non- 
matohlng  are  characteristic  of  loan  forms  and  formal  styles. 
(Author) 
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OTS  Prices:  HC  $2.00/MF  $0.50 

It^  Corp.,  Waltham,  Mass. 

APPLICATION  OF  THE  GALOIS  CONNECTION  TO 

INFORMATION  SYSTEMS. 

Final  rept., 

by  R.  F.  Barnes  and  R.  W.  Robinson.  15  Sep  64,  Sip 

Itek-9078-1 

Contract  AF49  638  1229 

AFOSR  64  1868 

Unclassified  report 


Descr^fttors:  (*Documentation,  Mathematical  models), 
(* Mathematical  models,  Documentatton),  Libraries, 
Indexes,  Object  indexing,  Graphics,  Transformations 
(Mathematics),  Iterative  methods.  Differential  equations. 
Word  assocli^on.  Set  theory. 

The  authors  inquiry  into  the  quantitative  aspects  of  the 
concepts  of  similarity  as  i4)plled  to  a  simple  variety  of 
library  systems  led  to  the  consideratton  of  a  large 
family  of  association  schemes.    Each  scheme  was 
uniquely  determined  by  a  particular,  transformatton 
function — a  map  from  the  set  of  similarity  coefficients 
for  terms  (or  documents)  to  the  set  of  similarity  co- 
efficients for  doctmients  (or  terms).   The  transformations 
considered  preserve  the  property  of  nonnegativity  for 
sets  of  similarity  coefficlente,  which  allows  one  to  show 
that  there  is  a  set  of  coefficiente  left  fixed  by  any 
chosen  transformation.   This  set  of  coefficiente  depends 
on  the  chosen  transformation  and  represente  exactly  the 
degree  of  association  demanded  by  consistency  with  the 
chosen  transformatton.   Thus,  for  any  transformatton  one 
arrives  at  a  set  of  similarity  coefficiente  whtoh  corresponds 
to  it.   An  iterative  method  was  advanced  for  the  compu- 
tetion  of  our  fixed  set  of  similarity  coefficiente,  and 
the  parttoular  analytto  questtons  remaining  center  upon 
this  method.    It  has  not  been  shown  that  the  iteration 
always  converges,  though  experience  indicates  that 
convergence  is  the  rule.   If  the  iteration  converges  at  all, 
it  converges  to  a  fixed  point  as  desired.    Experience 
further  Indicates  that  the  fixed  point  obtained  is  independ- 
ent of  the  starting  set  of  coefflciente,  provided  these 
coefficiente  are  nonnegative.  except  possibly  on  a  set 
of  measure  zero. 
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RAND  Corp.,  SanU  kionica,  Calif. 
A  MARGINAL  COST  FUNCTION  FOR  HIGHWAY  CON- 
STRUCTION AND  OPERATION, 
by  Allen  R.  Ferguson.   30  Dec  57,  J34>  P-1347 

Unclassified  report 

Legibility  of  this  document  is  In  part  unsatisfactory. 
Repnxkictlon  has  been  made  from  best  available  copy. 

Descriptors:  (•Roads.  Coste).  (♦ClvU  engineering.  Roads), 
Trwaportatloo,  Traffic,  Budgete,  Management  engineering. 

The  purpose  of  this  study  Is  to  develop  a  cost  functton 
adequate  for  assigning  highway  costs  to  various  classes  of 
v^les.   Coste  are  defined  merely  as  expenditures  of  the 
Midway  Department  In  the  construction  and  operation  of  the 
highway  system.   The  study  was  originally  prepared  in  1953 
tor  the  Virginia  Highway  Users  Association  in  connection 
with  legislative  hearings  on  highway  taxation  In  the  Stete  of 
Virginia.   The  date  used  are  fiscal  1952  data  for  the  Stete. 
ConsequenUy  the  numerical  results  are  of  little  general  in- 
terest, except  as  a  means  of  Ulustnatlng  the  method. 
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OTS  Prices:  HC  $3.00/MF  $0.78 

American  Inst,  for  Research.  Plttel>«rgh.  Pa. 

PILOT-TO-FORECASTER  SERVKt, 

Final  evaluation  rept., 

by  Geozge  R.  Purifoy,  Jr.  aad  Janlcja  A.  Schaeffer. 

Jun  64,  99p 

Contract  FAA  BRD366 

FAA  RDe4  109 

Unclassified  report 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproductton  has  been  made  from  beet  available  coov 
Also  see  AD-602  839.  ' ' 


Descriptors:  (•Weather  forecasting,  Avlatton  safety) 
(•Air  traffic  control  systems.  Weather  communications) 
(•Avlatton  safety.  Weather  forecasting),  PUote.  ClvU 
avlatton.  Terminal  flight  faculties.  Communteatton 
equipment,  AU-weather  avlatton.  Intercommunteation 
systems. 

The  PUot-to-Forecastor  Service  (PtPS)  test  was 
designed  to  examine  a  weather  support  concept  of  direct 
radio  access  by  clvU  pUote  to  an  avlatton  forecaster. 
2iir  !!2^!f  **•  «>°''««^"o«»B  were  evaluated  to  determine 
UMlr  effecttvMtess  In  provldli^  weather  Infbrmatton  sup- 
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port  to  avlatton  and  air  traffic  control:   (1)  PTFS  oo- 
located  wlOi  an.ARTC  center  and  having  multiple  discrete 
frequency  remote  transmitter-receiver  ouUeto,  (2)  PTFS 
co-located  with  a  WeaUier  Bureau  FAWS  and  having  a 
single  discrete  frequency  transmitter-receiver  ouUet  and 
(3)  phone-pateh  communtoattons  between  PTFS  and 
mult^le  Flight  Service  Stattons  (FSS).   In  general,  Uie 
evaluation  findings  were  that:   PTFS,  in  any  of  Ite  tested 
configurations,  was  a  highly  effective  component  of  the 
aviation  weaUier  system;  Discrete  frequency  operatton 
was  superior  to  phone-pateh  operation;  and.  PTFS  co- 
located  with  the  ARTC  center  provided  a  greater  amount 
of  useful  weather  svppoTt  to  tbe  process  of  air  traffic 
control  than  did  PTFS  co-located  with  tiie  FAWS 


AD-607  331  Dlv.   33,  13,  14 

OTS  Prices:  HC  $7.25/MF  $2.00 

Sou  Testing  Servtees.  Inc..  Northbrook.  m. 

THICKNESS  DESIGN  PROCEDURE  FOR  AIRFIELDS 

CONTAINING  STABIUZED  PAVEMENT  COMPONENTS. 

Final  rept., 

by  Robert  G.  Lukas.  Clyde  N.  Baker,  Jr.,  and 

John  P.  Gnaedlnger.   Sep  64,  423p 

Contract  ARDS486.  ProJ.  413  ID 

Unclassffled  report 

LegibUlty  of  this  document  is  In  part  unsatisfactory 
Reproductton  has  been  made  from  best  avaUable  copy. 

pe8criptor8:(*Landlng  fields.  Pavemente),  (•Pavemente, 
^^  ?i    '^l'  ^  °»««»»"^8.  Thickness.  SpeciftoaUbni. 
StabUlzaUon.  Hardness.  Plasticity.  Mechantoal  prop- 
erties. Flexible  stroctures.  Materials.  Cemente.  Design. 

An  Investtgatton  was  conducted  to  determine  &e  manner 
and  extent  to  which  stabUlzed  materials  can  be  uttlized  in 
airport  pavement  componente  which  Include  the  suberade 
subbase,  and  base  courses.  The  investlgatton  was 
S^T^L"^***^  ^  *  "^''  °*  «^«"°«  knowledge  of 
^L  i^^iJJi"^"  ""^  P^^n^ent  thtekness  design  practtces. 
Some  additional  research  was  necessary  to  provide 
additional  date  where  information  from  pubUshed  sources 
was  lacWng  or  sparse.   Recommendations  are  advanced 

ZLl^!fiu,  ^^^"^  *■*»»  "d  quality  requiremente 
when  StabUlzed  materials  are  Incorporated  into  the  pave- 
ment.  An  attempt  was  made  to  di«)Ucato  Oie  existing  FAA 
des^  criteria  as  much  as  possible  thereby  resulUmr  In 
a  minimum  amount  of  change.   BaslcaUy.  this  oblecttve 

i?!H^1?''"'?*'L*^  *^**  *^«  required  pavement  thickness 
te  ami  determined  by  the  present  curves  for  flexible  and 
rigid  pavemente  and  the  thickness  is  then  adjusted  in 
certain  cases  to  account  tor  the  stabUlzed  component,   tt 
was  necessary  to  introduce  a  bearing  strength  test 
(unconfined  compresston  test)  for  the  higher  levels  of 
stablUzatton  to  rate  the  effectiveness  of  the  stabUlzln* 
agents  in  producing  pavement  componente  of  sufficlmt 
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ANALYSIS  or  VARIANCC 
STATISTICAL  RUNCTIONS 

MAXIMUM  LIKCLIHOOO  CSTIMATC 
or  THC  eORRCLATION 

cocrriciCNT, 

AD-AOA  ♦lO  Olv,    IS 

AHALTSI.S  or  VARIANCC 
THCORCMS 

LINCAR  comoinations  Or 

NON-CCNTRAL  CHl-SOWARCO 
VARIATCS. 

AD-AOT  Itl  Olv,    IS 


AM-BXH 


AHISOTIlePT 

*Ll^N*TIC    COMPOUNBt 

INTCKNAL  riCLB  Of  * 

*D-»oT  10*       eiv, 


t» 


•MTrMN*  CeNr|«u«AT|eMS 

orsisN 

iTuDT  or  fPceiAL  •c«nsH«p|ai« 

*NTtNN«l, 

*o<-»6t  ii\  oiv.  • 

AHTrNM*    ll*DI«T|eN    PDTTCONt 
O'TINII/tTION 

ruTTCHN-lANOalDTH    0PT|ntZ«T10N 

or  TMC  tk'cvc  noNarekCt 

*o-4aT  lie       OIV,  • 

ANTrNN*  RAelATION  PATTfaMt 
Sr|»«|.  1NTCNN«( 

TMANILATtON  or  tttr 

SranAN  DCICARCMI    Miew 

FKCaufNCr  tcchnisuCs  and 

CLCCTKO-ACOUtTICS  ItCLCCTCO 
A»TICLC*>i 

Ae-*ot  *«•       etvt  ■ 

AHTrNNAf 

etCLCcTaies 

truer  or  spccial  ■canshapin« 

ANrCNNAS, 

Ae-*0T  Ki       oiv,  a 

AHrrNNAI 

INTteaAL  teuATioMi 

raANSLArioN  er  aussiAN 
acscAacHi   on  rut    iNAOceuAcr 
Of  tmc  iNrcaaAL  antcnna 
couArioN, 

AO-AOT  loe         oiv.   • 

AHrirfaaoHAfiNCTifn 

*rLA|«TION  riNC 

nCAtuamcNr  er   thc 
•riN.rterriNfi   accAiiATioN 
Tint    IN  cu  eii,*Hte, 

Ae>*o*  ■•!  oiv,      it 

ANriOIIDANTS 
COATINGS 

OIIOATION.aCtlirANT  COArlNOS 

ran   caArHirc, 

Ae-*eA  •««       Biv,   i« 

ANxitrr 

PcaroanAN(E  ihumani 

HANircsT  ANiicrr  and 

CLINICAL  JUDGNCNT  IN 

A  caeup  srrriNe, 

AB-*or  !■«       eiv.  t» 

AaCTIC  eCCAN 

nrTcaaoLoer 

MCAT   rLui  THaotraH  tmc 

POLAa  OCCAN  |CC, 

Ae-4or  ITT        oiv,  » 

Aanro  Foaccs  raocuaencNr 
ecONOMics 

ccaNonlcs  er  ccrcNSC 

PKOCuaCnCNT  AND  SHALL 
■USINCSS, 

AB-»or  oil        oiv,   »• 

Aanr 
ussa 

POLiriCAL  POSITION  or 
sevicr  AatiT  siNCt  stalIN, 

AB-40*  *or        olv,   Jl 

AapT  coulPnCNT 

TBACKeo  rtMlCLlt 

cooLiNfi  AND  PcareaHANcc 
CMAaACTcaisries  or  the 
(■•STI  AarieuLATce,  utilitt 
CAaaicR. 

AB-*or  t|t        el«.   II 

*"?S«AgcS?STiV8?» 

aestAPCH  ANO  orvCLePiCNT 
ON  AovANCfe  saAPHtrc 
nirraiALti  supplcnent 
re  voLunt  II  THcaHAL 
acACTKiTT  er  AaonATic 
HToaocAaBONS, 

AB-AOA  ♦»»       eiv.  n 

AaacsriNS  ctAa 
CONTaoL  srsTcns 

CLCcraoNic  coNraoL  or 
AiKcaArr  pop-up  Aaacsrino 

STSTCNS, 

Ae-*or  ije        biv.   i 
AastNtc  conpounos 

AMINCS 

StPAaATION  or  THC  •«■! 
CAaTM  CLCNCNTl, 

Ae>*er  to*       eiv,  n       / 

AKTICLCt 

■Aar*ac 

SaCAT  STATISTICS  or 

■Aas    'hoai', 

Ao-*er   1*0  BIV,     jt 

AanrieiAL   iMrcLLiGrNcc 

0CSI«N 

ecsiON  paiNClPLCS  roa 

AN  INTtLLISCNT  NACHlNC, 

AB-*OT  ISO  ilv,   JO 

AsraoNAuTtc* 

HANOtOOKS 

SATCLLITCS  lAarlnciALI 
eaOITAL  ANALTsr  MANOOOO*, 

Ae-*or  ii«       oiVt  i« 

AsraoNAurics 
SPACC  plioht 

SPaCC  rNViaONNCNT, 

Ae-*er  e*a        olv,   i* 
AtraoNAuTS 


PHYSICAL  riTNllS 

CAaoiOOTNANIC  >NB  NETAOOLIC 

crrccTs  or  PaoLONOEo  SCO 

aesT  aiTH  oakt  accunscNr 

Oa  SITTINO  ClEaciSC  ANO 
■ITM  SITTINO  INACTIVITT, 

A»-*er  ij«       piv,   I* 

AsraoNAuTS 
PosTuac 

NAN'S  VCariCAL  ACCCLCMATIOM 

■HiLC  caoucH|N«, 

AB-AOr  Ot«  Biv,    I* 

**TSS5S''>'*k  SfoBcsics 

iNSTauNENTATlSN 

STAa.ricLO  PNOTOeaAPHT 
ANO  LASCa  PANOINfi  recMNiouci 

ran   SArcLLirc-OAste  erooErie 

NtASUaCHENTS, 

AB-*OT  IJt  BIV,   » 

ATHosPNeac 

ACOUSTICS 

paoPASATioN  er  Acousric-saAviTT 
■Aves  IN  •  Tcnpca>TuaE-  ano 
•iNo-sTaATiricB  ATNotPHCae, 

AB-*OT  III  Olv,   41 

ATnosPHcac 
PMOToaatPHT 

r>PEKi>i(NTs  roa^  eCTtaniNiNO 
THE  trrccTs  or  rwr 

ATHOSPHEaE  ON  LONO  NANCC 
OSLIOUf.  PHoTOsaAPHT, 

AB-AOT  171  Olv,    |0 

''SPiSS^SlNfrSjATINO 

ENTBT  MEAT  TaANSPCa 

AT  suPca.eaoiTAL  sPtces, 

AB>*0*  0**  oiv,   « 

ATnesPHEaE  entnt 

CONTaOL  STSTCNS 

suHNAar  er  asouiacNENrs 
roa  Ala  data  sENSoas 
ON  LirriNC  ac-SNTar 
AND  «LI0E  atruaN  ststcns, 

AB-*er  lie       div,   ii 

ATNOSPHCaC  ENTar 

PLANCTANT  ATneSPNraCt 

coHPuTATioN  or  OtLIOUC 
SMOCK  lAvE  CHAaACTCaisrics 
roa  acAL  a«scs, 

AD-*o*  000       eivi  « 
ATnesPHEaE  noecLt 
■AVE  raANSNislTeN 

eioiTAL  siNuLATioN  roa  THC  paep*< 

CATION  or  CLECTaOHAONETIC  ENcaOT 

THaoucH  A  sraATirtCD  heoiuh, 
Ae-*er  ejo       olv,  • 

ATnesPMcatc  CLCcraiclTT 
nEASuainENT 

STuoT  er  ATnesPHCaic 
ELECTaic  raAClNC  er 
HtCH.ALTiTuec  laaEOuLAairtcs, 

AB-*0*  STit  BIV,   i 

ATHOSPMealC  MOTION 

uPPEa  ATnesPHEaE 

STuDT  er  PHOTocHCnlsrar, 
phtsical  state  ano 

NOTION  or  THE  UPPEP 
ATNOSPhERE , 

AD-AOT  OS*        eiv,  a 

ATNOSPHEaiC  PaECIPITATIOM 
Aia  POLLUTION 

INVESTIGATIONS  ON  TaOPOSPMratC 
•ASH. OUT, 

Ae>*OT  es«       Olv,  i 

ATNOSPHEaiC  SOUNBINO 
HTPSONCTCas 

oevclophent  er  a  HTPSotErc* 
roa  ATNOSPHEaiC  sounoinc, 

AB-AOT  171  Olv.   < 

ATNOSPHEaiC  TCHPCaATuac 

CAaTH 

raANSLATioN  er  nussian 
AariCLCt  aNT  is  thc 

CLIHATC  CHANGINO, 

AB-*eT  10*       eiv,  » 

ATTITUOE  COMTaOL  STSTCNS 
OPEPtTION 

aCACTION  ihcel  attitube 
CONTaoL  S'STCN, 

AD'*07     1<I1  Dl«.        II 

ATTITUOES 

PSTCHONEraiCS 

TECHNioues  OP  iNoueixe 

COOPEaATION  SETaEEN  ABVCOSAaiES, 
AB-AOT  |*s  Olv,   IS 

AuaeaAE 

ATNOSPHEaiC  CLCcraiciTT 

STUBT  or  ATNOSPHEaiC 

CLEcraic  ratciNO  er 

HICH.ALTITUOC  laaEGULAaiTICS, 
AB-*0*  *7«  Olv,   I 

AuaoaAC 

ATOHIt  PaOPEPTICS 

STuotcs  or  netastaslC 

ATONS  ANO  nOLCCUkCS 
USING  BEAN  TCCHNIOUES, 

Ae-*er  os*       oiv,  i 

AUSTENITE 

carsTAL  sraucTuac 

OUANTITATtvC  PHASE  ANALTBIS 
IN  TClTUaEO  NATCaiALSI 

AusrcNiTC  cavsTAL  sraucTuac, 
Ae>*e*  **«        Olv,   |T 

'"IK'rllt   "•*■''" 

raANSLATION  or  auHANlAN 

acsEAacHi   euaaCNT  aspects 
or  THE  THEoaT  or  sta^ilItt 


ANB  coNTaOL  or  AiacaAPr. 
Ae-*er  iss       eiv, 


I 


AUTOMATIC  PILOTS 
SPACE  PLIOHT 

tpanslation  or  pussian 

aCSEAaCH  (POPULAatZCBI I 

(LEcraoNic  pilots  roa 

SPACE  APPLICATIONS, 

AB-*or  i««       eiv,   |i 

Avalanche  eioBct 
orsiGN 

acsEAacH  ON  soLie  stati 

NOISE  devices, 

Ao-Aor  III        Olv,   • 

aviation  ACCieCNTS         ^ 
aEOUCTION 

OENcaAL  DcscaiPTioN  er 

A  COOPtaATlvE  ANTI-eOLLlSIOM 

ststem  roa  AiacaArr, 

AD«*0*  «00  DIV,    I 

AVIATION  PCasONNCL 

ussa 

raANSLATION  or  aussiAM 

AariCLCI  INTCKNAT lONAL 

accoae  or  HAaiN*  popovich, 

SOVICr  AVIATBII, 

AB-*eT  101  BIV,    I 

AVIATION  SAPETT 
BIBLIOGaAPHlCS 

stnthcsis  or  AiacaArr 
icPASHi  riac,  acscuc, 

AND  CVACUATfON  TCCMNOLOOT, 

AO-AOr  IN*  BIV,    I 

AVIATION  SArCTT 

•EATHca  roaecAsriNS 

PILOr«To-PoaccASTca  scavicf, 

AO'AOT    |i|T  eiv,        Jl 


SANKINS 

HATHCHATICAL  NOBCLS 

Planning  roa  LlSuieirr 

IN  SAVINGS  ANB  LOAN 

AsseciATieNS, 

Ae-*e*  »a»       eiv,  ji 

tANalNC 

usta 

SOVIET  BANKS  AMB  BANKCaS, 

Ae-*ot  i*«       (IV,  ji 

BAasES 

HTBaeoTNANics 

THE  ENOINEEaiNO  APPL ICAT lOMS 

or  A  PEPOPT  CNTITlCB 
'THE  noTIONS  or  A 
NOOaED  CONSTauCTION  TTPC 

BAasE  IN  laaccuLAa  aA-VCt 

ANO  THEla  INrLUENCC 

ON  CONtrauCTlON  OPCaATIOH', 

AB-»or  i|]      1   Olv,   II 

•ase  PLoa  • 

pPESSuac 

raANSLATION  er  bussiam 

acSEAaCHI  NEASuaCHCNT 

or  oasc  ppessupe  in 
raEE  PLIGHT, 

AB-AOT  its  OIV,   « 

SATTEaieS  *  COnPONCNTS 

POaTASLE 

BATTEav,  ear,  vtsr 
r»PE  SA-i«t(  ipAc-i*, 

Ae-*OA  S7»        eiv.   ? 

OATTEaiEt  •  CONPONCNTt   ■ 
paiNABT  CELLS 

TMIN-PLATE  BATTCar, 
SUPPLIHENT  TO  THIN-rlL" 


HONOTPONICS, 

Ao-AOT  eiv 


Blv, 


BATTEPtCS  *  CenPONENTS 
irASILIZtTlON  STSTCNS 

cell  eouilization  tcchniouctl 
nickel-caohiuh  cells, 

AD-*or  IV*        Olv,  f 

BEHAVlOa 

CONOITIONEb  aEPLEI 

STUOT  or  acsPONSE  econont 
IN  Hunan  opepant  bChavIOO, 

Ae-*or  Oil       Olv,  is 
rivce  rrroar  schcbulC 
or  aEiNroPcfNENT, 

AO-AOT  IIS       Olv.  <a 

BENAVlOa 

ELCCraONASNCTISN 

schaviopal  biophvsics 

ANO  ELtCTPONASNEriC  ENEa«T, 

AD-AO*  **|  Olv,    I* 

BEHAVloa 
NOTlVAT 
CONP 

A  ruNcr 

INTCBAC 

VAPIAIL 

roa  i,rf 

ACHICVC 

AO- 
INTC 
ANB  HOT 
IN  THC 
NOaNATI 
SOCIAL 

AO- 


lOH 

oaNjNG  scMAvioa  as 

lOM  or  THC 

TION  or  SITUATIONAL 

ES  ANB  NEces 

ILlTATION  ANB 

HENT, 
*0»  HT 

PACTIONS  or  s, ..-. . 

IVATIONAL  VABlABLCS 

acME»ATioN  or 

VE  AND  |NroBNAT|ON*L 

INrLUCNCC, 

AOT  1*0  Olv,   IB 


BIV,   IB 
TUATtONAL 


EHAviea 

STBEis  IPHTSIOLOGTI 

BEHAvieaAL  aESEAPcH  Bwa|M« 

THE   1**1  AHEPICAN  NOUNT 
CVCaEST  CVPEOITION, 

AB«*or  ij*       eiv,  IB 


Ml-a 


BcaTLLiun 

coRaoBieN  imhisition 

aCSISTANCC  or  SEaTLLIUXIZEB 

tuarACCs  re  high  TCNpcaAruae 
tiAo  ceaaesiPN, 

Ae-*oT  la*       Olv,   i« 

•leLieoaAPHics 
rCwte  rLOe 

iNoci  re  TMC  raO'PHAtc 
«AS«LituiB  rLOB  LirEaATuae, 
PAor  II, 

AB>*0r  100        Olv.   « 

BIOPHrSICt 

svNPisiA 

iNTCaNATIONAL    lUIMtCa 

SCHOOL  er  NOtCcuLAB 

BIOPHTtlcS, 

Ae-*or  ess       olv.   i* 

BIBTH 

CCBNOHICS 

BATIONAL  CCONONIC  NOBCL 
APPBOACH  re  THC  BIBTH 
BATC, 

AB«*eT  BOB  Blv,   11 

BLIweNCSS 

aCSCABCH  PBOGPAH  ADHINISTBArieN 
eCVELOrNENTS  IN  TH« 

vcrcBANS  AoniNisraArieii 

aCSEABCH  PaOGBAN  ON  Ales 
roa  THE  BLINB, 

AB-*or  los  Olv.   JO 

BLOee  CIBCULATIOH 

GBAVITT 

raANSLATION  er  kwssiah 

aCSEABCHI   BLOOB  ClBCULATION 
PABANCTCBS  or  THC  CCaCBBAL 

vasculab  ststen  bubino 

LONeiTUBINAL   GBA V  I T AT  I ONAL 
LOADSI  EHOTIonAl  STBCSS 

or  cesnoNAuTs  bubing 


BSR-COM 


SPACE  rLiSHTSI   ANB 

A  srnposiun  on  applied 

NlCBOBIOLOCT, 
"  III 


AB'AOT  III 


eiv, 


t* 


eo 


tBaaosiON  inhibition 

INVCSTIGATION  OP  BENEBIAL 

nCASuBCS  roa  cohoatino 
accclcbateb  oiidatibn 

INDUCte  BT  VANA6IUN 

conTanination, 

AB-*0r  IS6  Blv.   I* 

BONBCB  JOINTS 

NrCHAMICAL  PaOPCBTIES 

NCCMANlCS  or  ABMESIVC 
BONBCe  LAP-TtPC  JOINTS! 
SuavCT  AND  BCVICa, 

Ae-*or  lar       eiv.   is 


BOUNBABV  LAVCa 
COWArtONS 

TBANSLAriON  OP  BUSSIAN 
BCSCABCHI   A  SOLWTlON 
roa  A  BOUNBABV  LAtCB 
COUATION, 

Ae«*er  m      eiv.  f 

BOUNBABV  LATCa 

rLUIB  BTNANIC  PBOPCarlCS 
APPaeitNATC  ANALTTICAL 

seLurioH  or  siNiLAairr 

SeUNBAMT  LATCa  COUATIONS 
•ITH  VABIABLC  rLUlB 

paoPcarics, 

*e-*o*  STB       eiv,  f 

aOUNeANV  LATEB 
HTPCBSONIC  PlOO 

•CNCBAL  CHABACrCBItTICS 
OP  eiNABT  BOUNBABT 
LATCaS  alTH  APPLICATIONS 
TO  SUBLINATION  COOLINO, 

Ae>*eo  <is       eiv,  « 

BBAIN 

scaoroNiN 

scaorONiN  binoino  re 
pacPAaATiONS  raoN  bat 

BBAIN, 

A6«*er  i*T       ei«.  i* 

•aAIINS 

nICKCl  ALLOTS 

■CLBINS  ANO  BaAIINS 
OP  ALLOT  TtO. 

Ae>*or  oas       Olv,  *4 

Bueocrt 
ceaBCLArtON  rccHNtsucs 

BCLArlONSHtP  OP  SAVIN* 

re  THC  BATE  or  intcbcst. 
acAL  iNcoHE.  ANB  cipccrte 
ruruBE  paicts, 

AB-AOT  oil         eiv.   Jl 

euescrs 

LINCAB  PaOOBANHINS 

INCaCAtlNO  TNC  CAPAClrV 

er  A  NireoBKi  the 
PANAMCraic  BueoCT  paoBLCn, 
Ao-*e4  *ji      eiv.  If 

euors 

POBCa  SUPPLIES 

100  BArr  rHCBNoCLceTBie 
PoacB  svsrcN  roa  bust 
applicatibns, 

Ae*4eT  lis       eiv,  t 

euBNs 

thcbnal  babiation 
BUONS  re  SKIN  er 

niLklBCCONe    LI«MT    PUbM>t 

*e>4or  tee       oi*,  i* 


•UTAMC 

ceneusrioN 

BOLE  or  iNcart  in 
HveaocABBON  rLANCs, 

Ae-4e4  s*e       biv.  la 

CABNIUN  corpounob 
SULPtoCS 

CIPCBinCNTAL  INVCSrieAriBN 


CIPCBinCNTAL  INVI 

er  cuaacNT  LiHlrtNa 

ANB  SSCILLATION  IN 

COS. 

AB>4eT  ejs 

CALCULUS  or    VABIATIBNS 
OatlTAL  TBAJCereBICS 


eiv. 


BATcs  er  CHANcc  er 

SATCLLirC  OBaiTAL  (LCNCNTB 

CAutce  ar  a  praruaaiNa 
roaec, 

a6>404  ava       Olv,  ii 

CALoaiNcrcas 

CBTOOCNICS 

CALOaiNCTCB  POB  NCASUBINS 
THC  LOa  TEnPCBATuaC 
MCNItPMCBICAL  EHISSIVirr 
OP  HCTALLlC  ANO  CEBANIC 
SUBPACCB, 

AB-AOT  10*  Blv,   JO 

CABSON 

ABSePPT ION 

ADSOaPTlON-OESOaPTieN 

ppoPEPTiES  OP  BoaaCNrs. 

AB-AOT  07*  ilv.   |« 

CABBON  BIOIIBE 

acBucriBN  (Chenistbti 

BESCABCH  ON  ELtcraic 
ABC  BCeUCTION  OP  CABBON 

eioiiei, 

Ao-ioT  ej«       OIV.  a 

CABBONATCS 

CLicraoLrrcs 

NOLrcN  CABBONArc  CLteraoLTTcsi 
CLteraiCAL  CoNOucrANCi, 

eCNSITT,  ANB  suarACE 
TENSION  or  BINABT  ANB 
TCMNABT  nliruBCS, 

AB«*eT  100       eiv.  a 

CABelOVABCULAB  STSTCH 

acLAiATiON  iPMrsioLoeri 

CAaeiOBTNANiC  ANB  nCrABOLIC 

crrcers  or  PaoLONato  aca 

BEST  BITH  BAILT  BCCUnBCNT 
OH    SITTINa  exCBCISC  ANB 

•ITH  sirriN*  iNAcrivirr, 

AB-AOT  aja       piv,   |A 

CAVITATION  NOISE 
CONTBOL 

HTDBAuLie  srueict  or 

A  SUeeCN  CNLABGEHENT 

(NCBSv  BitsiPAroa  usee 

eoBNSTaCAH  PBON  A  «ATC 
VALVC, 

A6-*e4  BTl  Blv.   « 

ccBAfiie  cAPActroBs 

NANUPACTUaiNC  nCTHODS 

PBOBUCriON  ENGINEEBINS 

ncASUBK  roa  nollcb 

CEBANIC  CAPACirOBS, 

Ae-*e*  «sa       eiv.  a 
ccBAMic  NAreaiALs 

CarSTAL  LATTteCS 

STuBT  or  TMC  PmTSICAL 
BASIS  or  TNC  NCCHANICAL 
paoPCBTICS  or  CCBAHICS, 

Ae-*e*  «*i       iivi  la 

CEBANIC  NATCBIALB 
BErOBNATION 

STBCSi-STBAIN  BCHAVlOII 
OP  STBeNTIUH  XtacBHATC. 

AD-AOT  ITS  eiV,    !• 

CEBANIC  NATCaiALS 

NCCHANICAL  PBBPCBTIES 

THC  cppcers  or  suarACc  ce«eirieN 

ANO  CHCHICAL  CNVIaONNCNT 

ON  THC  etPOBNATION  ANO  PBACTuBC 

PBOCCSSCt  OP  eCBANIC  natebials. 

AB-*e*  «aa       eiv.  i* 

CCBANIC  NATEBIALS 

viaBAToas  (nccmanicali 

aiLANINAB  eCBANiC  PLCXUBAL 

viaaireas. 

AB-AO*  ««S  PIV.   IS 

ccacaBAL  cearex 

BLBBe  ClBCULATION 

raANSLATION  er  busbian 

BCSEABCHI   BLOOO  ClaCULATtON 
PABANCTEBS  Or  THE  CCBEBBAL 
VASCULAB  STSTEN  OUBINB 
LONSITuOINAL   eaAVtr*TIOHAL 
kOAOSI  ENOTIONAL  STBESS 

or  cesNONAurs  bubino 
SPACC  rLiaHTsi  anb 

A  BVHPeStUN  ON  APPLIES 

nicaeaiOLOCv, 

Ae>*OT  lit  Olv.    I* 

CCStUN 

iHpuairics 

ANALVrlCAL  nCTHOOS  PO* 

iHPuairics  IN  CEsiUH 

NCTAL, 

A6-*eT  iTi      eiv,  a 

CESIUH 

NAss  sPCcraoscoPT 

ccbiun  ANAtrsis  STuer, 

AB-AOT  lis  olv.  It 

CHCNICAk  ANALTSIS 
CCS  I  UN 


HI-3 


ANALTTICAL  nCTHOeS  PO* 

iNPuairics  IN  cctiuN 

MCTAL, 

AB-AOT  ITI  Blv.  .a 

POLAaiZABiLirr  op  holcculcs 

CONS|BEB|NG  INTEBNAL 

riiLB  Errccrs  using  « 

POINT  DtPOLE  APPBOIINATION, 

AO-*OT  100         Olv,   a 

CHCnlCAL  ■ABPABC  AGENTS 
INSTBunCNTATION 

ocsiON  STuer  to  ocvclop 

INSTBUHCNTATION  PoK  rICLB 
EVALUATION  or  CHCHICAL 
AOENTS, 

AB-AOT  ISO  elV.   J 

CMCNOTHcaAPr 

NATMCHAriCAL  noecLS 

octails  er  thc  PaooaAn 
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A6-40T  04S  Olv.   « 

PLCXIBLC  STRUCTURCS 
STRCSSCS 

DYNAMIC  STRCSS  CONCCNTRaT | DNS 
IN  AN  CLASTIC  PLATC 
■ITH  RIGID  CIRCULAR  INCLUSION, 
AD-40A  BBI  DIV.   SI 

rLIBHT  CONTROL  STSTCNS 
COSTS 

TCCHNIBUCS  POR  PRCDICTINS 
R  AND  e  COSTS  AND  SChCDULCS 

OP  AUTOMATIC  PLIGHT  CONTROL 
SYSTCHfl   VOlUMC  I,  ACRDDYNAmIC 
VCMICLCS, 

AO-AOT  101  Olv,    I 

rLuto  PLOR 

BtBLIOGRAPHlCS 

TnOCX  TO  THC  TRO-PHASC 

BAS-LIBUie  PlOB  litcraturc, 

PART  II, 

AD-40T  ISO  Olv,   t 

PLUID  rLDB 

mathchatiCal  analysis 
ANALYSIS  or  rRcc  smcar 

LAYCR  RITH  riNITE  IN|T|AL 

THICKNCSS  AND  ITS  APPLICAT|e« 
TO  BASC  PLOB, 

AD-404  Via  Olv,   * 

rLUID  NCCHANICS 

DirruscNs 

TRANSLATION  Or  RUSSIAN 
RCSCARCHI   TRtST  or 
rLOR  ANO  ITS  CPPCCT 
ON  ThC  EPPECTI VENESS 
OP  A  CURVILINEAR  DIPPUSCR. 

AD-AOT  IDS       Olv.  av 

rLUID  NCCHANICS 


LUID  NCC 
REPORTS 


PROJECT  SOUID  SCHI-ANHUAL 
PRDSRCSS  BCPORT. 

AD-40T  111  DIV.   aV 

rkwio  NCCHANICS 

THCORCMS 

A  BCNCRAL  THCORCM  C0NCCRN|NG 
THC  STABILITT  OP  A 
PARTICULAR  NON-NCRTONIAN 
PLUID,- 

A6-40T  oai        Olv.   * 
roiLS 

TAHTALUH  CaPACITORO 

SOLID  CLCCTROLTTC  TANTALUM 
rolL  CAPACITOR, 

AD-AOT  041  Olv,   0 

PDRCIBN  POLICY 

UNITCD  STATCS  SOVCRNMCNT 

DISCNGABCMCNTI    A  OUCSTION 
OP  PDREIGN  POLICT. 

AD-404  *J*  Olv,   II 

dclicatc  balancc  op 
terrori  deterrence, 
depense  sysyehs,  ano 

The  Cold  rar, 

A0-40T  DIB  Olv,    |0 

roRBC  PRCSSCS 

;  hydraulic  prcsscs 

translation  op  Russian 

PATCNT,    HCAvt  duty 

hydraulic  porsing  prcss 
■ith  prame  bed  plate, 
consisting  op  individual 

PLATES, 

AO-AOT  SOI  Olv,   14 

PDRSINe 
Dies 

DCVCLOrMCNT  OP  0*00  P  POROINO 
OfC  STSTCM, 

AD-40T  lie  Olv,   04 

PDRBINO 

TURBINC  PARTS 

PRCCISION  PORGINB  PROBRAH 
POR  TURBINC  RHCCLS  AND 
•CARS, 

AO-AOT  14*  Olv.   04 

PRACTURC  INCCNANICS) 
ALLOTS 

PRACTUBC  MICROhCChanICS 
IN  HIBH-STRCNBTh  stccls 
AND  TITANIUM, 

AD-40T  0*0  Olv,   |» 

PRACTURC  IMCCHANICSI 
CCRAMIC  MATCRIALS 

THC  CPPCCTS  OP  SURPACC  CONDITION 
ANO  CNCHICAL  ENVIRONnENT 
ON  THC  DCPORMATION  AND  PRACTuRC 
PROCCSSCS  OP  CCRAMIC  HATCRIALO, 
A0-4e4  *00  Olv.    I* 

PRACTURC  IMCCHANICSI 
STCCL 

INVCSTIGATION  or  HCCHAN|SH 

or  rAiLURC  or  hish-btrcncth 

MATCRIALS.   PART  II, 
ThC  CPPCCT  OP  THICKNCSS 
AND  TCHPCR|N«  TCMPCRATURC 
ON  PRACTUKC  APPCARANCC 
TRANSITION  TCMPCRATURC 
AND  CRITICAL  PRACTURC 
TOUBHNCSS  OP  HIBH  STRCNBTM 


NI-7 


SHCCT  STCCL, 

AO-AOT  ll*  DIV,    |T 

iNVCSTlGAtlOH  or  MCCHANIBM 

or  rAiLuRE  or  hibh-strcnsth 

MATCRIALS,   PART  |l. 
A  COMPARltON  OP  PRACTURC 
TOUBHNCSS  OP  H | GH-STRCNGTH 
SHEET  STEEL  AS  DCTERHINEO 
BY  COHPLIANCE  CAGE  AND 
PRACTURE-APPEARANCE  METHODS. 

A0-40T  1|S  Olv,    |T 

PRANCC 

PORCION  POLICY 

PARIS  PROM  CDC  TO  RCU. 
AD-AOT  IB4  Olv,   01 

PRCBUCNCT 
SCLCCTION 

APPRAISAL  OP  co-sirc 

INTCRPERENCE  AND  EPP|C|CHCY 
OP  THE  ABH  PREOUENCT 
PLAN, 

AD-AOT  1««  DIV,   B 

PREBUCNCT  CONVCRTCRS 
NlCRDRAVC  PRCeUCNCT 

PRCOUCNCY  CONVCRTCR  UNITS 
POR  L-BAND.  S-BAND.  C-BAND, 
AMD  X-OAND, 

AD-AOT  e*«  DIV,   0 

rucL  CCLLS 

DtSION 

CCROLTTC  ICCRAMie  CLCCTROlTTCI 
ruCL  CELLS. 

AD-AOT  |«A  DIV,   7 

CLCCTROTHCRHALLT  RCGCNCRATIVC 
TRAHSDUCCR, 

AD-AOT  1*1  ply,   7 

ruCL  CONTAMINATION 

hTcrddrcanisms 

NCCHANISH  or  MICROOIOLOelCAk 
CONTAMINATION  Or  JCT  rUCL 
AND  OCVCLOPHCNT  OP  TCCHNIBUCS 
rOR  DCTCCTION  Or  HICROBIOLOBICAL 
CONTAHINATION,   part  I,  RCLATIDNSMl^S 
OCTBCEN  ALUHlAuH  CORRoilDN, 
SLUDGE  PORHATION,  AND  MICROO|AL 
MCTAOOLISH, 

AD-40T  041  Olv,    10 

rUCL  SCALE 

LleUID  ROCKCT  rUCLS 

CLASTOHCRS  AS  0-RING  SEALS  roR 

Liouie  rockct  rucL  and  oxidizcr 

SYSTCns. 

AO-AOT  1*0  Olv.    I* 

ruCLS 

PARTICLCS 

particlc  disintc6rati0h 
studt  por  rc-cntcring 
nuclcar  auxiliary  PORCR 

STSTEHS, 

AD-AOT  *|0  Olv,   ai 

REIteRN  EUROPE 

REVIER  art  OEEC,  DILI 
THE  OUTLOOK  roR  EUROPEI 
OEEC,  EUROPE'S  NEED 
POR  ilLI   IHPLICATIONS 
AND  LESSONS  OP  THC 
Suez  CRISIS, 

AD-AOT  A|0  Olv,    10 

RC«|ICR  OP  CNCRGT  PORCCABTt 
IN.^AftCRN  CuROPC. 

an-toy   on      oiv,  io 
punctional  analtsis 

opCrators  ihIthchaticsi 

SOHC  ABSOlUTCLY  CONTINUOUS 
OPCRATORS  I, 

AD-AOT  i**  DIV,    IS 

PUNCTIONS 
GRAPHICS 

BCNCRATING  PUNCTIONS 

OP  aostract  graphs 

■ITH  APPLICATIONS. 

AD-AOT  IS*  DIV,   IS 


PUNCTIONS 

STOCHASTIC  PROCCSSCS 

BOUNDS  OP  THE  exPCCTATION 
OP  A  CONVEX  PUNCTION 
OP  A  NULTIVARIATC 
RANDON  VARIAOLC, 

AD-404  «*e  DIV.    IS 

CALLIUN  ALLOTS 
ARSCNIC  ALLOYS 

OALLIUH  ARsCNIDC  OCNDRITC 

sinslc  crystal  PROORAH. 

AD-404  B«|  DIV.   IS 


GAMC  THCORY 
COHPUTCRS 

INTRODUCTION  TO  ClCCTRONIC 
CDMPUTCRS.   CMAPTCR  I*. 
BANC  PLATINB, 

AD-AOT  14>  DIV,   ID 

GAMC  THCORT 

DCCISION  THCORT 

OPTIMAL  SCLCCTION  BASCO 
ON  RCLATIVC  RANK  (THC 
•SCCRCTARY  PROOLCN'I. 

AD-AOT  100  DIV,    |S 

BANC  THCORT 
ECONOHICS 

SOLUTIONS  DP  A  SYMMETRIC 
MARKCT  BANC, 

AD-404  Oil  Olv,   IS 

BANC  THCORT 

PCASISILITY  STUOICS 

PROSPCCTUS  POR  A  RCORICNTATK 
or  BANC  TMCORT, 

AD-AOT  004  Olv,   IS 


.'f 


OAM-HKA 


6/inC    TMCOKT 

lOLviN*  Tae-novc  •«NCt 
•ITN  Ptnrtcr   iNrowNtriON, 

«»-*0T  «o»       ei«.  i« 

•  «nC  THCOIIT 

*l«NeONnCNT     or     STIIMtTRT 

IM  TMr  tncowt  or 
coe^cw«T|v(  etnci. 

AO-40*  *<•  BIV,    II 

««ltC  TMCeUT 

•t«T*||  AkOCIKA 

ac>iNTt*^iitT*rieN  or 

ThC  (OLUTION  CONCt'T 
roM  ■NONCeO'CltATlVC' 

A».40*  •«?  01 V,    If 

•«Hr  THrooT 

rKOOAOILITT 

CONtCNlUS    or    SUOJCCTIVC 
P*00*Olk|T|C||        TMC    rADLnuTUCb 

ncTHoe, 

*0-*0*  *«J  Olv.   |« 

««Rt  TMteOT 

■  *«r*iic 

OIITRIOUTION  or  K*Oi*k 
C*»e*  AND  ITt  STATIfTtCAk 

*rrLie«TiON  IN  a**  aAniN«, 

*o-*o7  oi»       eiv,  |0 

ociiON 

eciioN  tTuoT  TO  ecviLor 
iNST»uncNT«T|ON  ro*  rickO 

IVALUATION  or  CHCniCAL 
AOCNTt, 

Ae>*eT  100       oiv.  j 

•••  fkoa 
COkLOIOt 

DTNANICI  or  nULTI-PHAOC 

rv.eo  tTSTCns, 

*e-*oy  »U  OIV.  « 

•*•  rLOo 

n*eNCTOMre*opTN*nfct 

coKHCNTs  ON  lOMt  c«rLieiT 

tOkUTIONS  ran  CONSTANT.TCMreo*. 
TUOC  n«SN(TO.«*t0TN«nlC 

cmanncl  rLoa, 

*e-*e7  »»t       eiv.  as 

«**  IONIZATION 

NACNCTOHTDrtOOTNAnlCt 

CirCKinCNTAk  ITUOir* 

or  ST«0N«  HAUL  rrrfcTi 

AND  vm  INOUCCO  lONIZATIOH. 

Ae-*a4  to*       oiv,  <f 

OAS  lONIIATION 

•mock  oAvet 

THfOOT  or  CkCCtOON 
eOlVEN  INOCK  OAVCti 

A0-40t  10*  piv,   (I 

CASCf 

OCTONATIONS 

eoHruT*TioN  or  OAttous 

eCTONATION  rAOANKTCNt, 

Ae-40T  100         otv. 


OLIO  KONITANTINOVlCM  ANTONOV, 

AiKcoArr  ectioN  cnsincco. 

A0«4eT  IJO  OIV,    I 


ta 


«Airt 

ttCcTNIC  riCLB* 

CNCNCT  or  rLCCtHONt 
IN  A  SAl  IN  AN 

A»oiT»A«T  CLCcroie  ritto, 

AD-40T  104  eiv,   if 

OATCt    tcmcuiTfi 
•■itchin«  cmeuiTt 

On  THC  niNlnun  itaOC 
■tALItATION  or  folTCHIHa 
ruNCTIONi  USIN«  bOOIC 
AATet  ■ITH  kinlTCD 
rAN-lN, 

40-40*  tM  DIV,   JO 

«CANt 

roooiNO 

'•ecittON  reooiMo  moooAN 

ro*  TUOOINC  ■MCCk.l  ANO 

orAos, 


"■l 

46-40T  14« 


oiv. 


i4 


«CHCTICt 

NATHCnATICAk  neoCL* 

crricTlvtNCC*  or  iCkCCtiON 

•ASte  ON  VAKIAOILITT 

wNConrkUATCe  ot  nctc«otic 
crrccTs  |n  NcuootrooA, 

40-404  ««S  elV«    |4 

CKoecsict 

SATCkLITCt  lANTirieiAkI 

STAO.FICkO  rHOTOONArMT 
ANO  LACtO  OANCINC  TrCHNIOUCt 
ro*  tATCkLITC.OASCO  trootTic 

nCAfuKCflCHTl, 

*e-407  li?       eiv,  » 

croHANiuN  conrouNos 
■vNTMCsif  iCMrnitroTi 

NCACTION*  or  eoOANOMCTAkklC 

conrouNOS. 

40-40T  t70  eiv,   « 

«k«ii  TciTues 
ceoootiON 

iNrkuCNcc  or  fTocs* 

COOOOSION  ON  STOCHOTH 

or  OLAst  riOKNO, 

A0-40T  040  OIV.    t« 

«klOC"t 

oesioN 

TNANSbOTION  or  OUSIIAN 

RctCANCMt  eeoNcct  or 
TAktNTi  oeiunr  or 
TNC  eaiATive  ■ooK  or 


«**tN  OOUNOAKICt 

rATIOut  IHCCMANICtl 

STNAIN  INCOnrATlOlklTT 


ANO  CKAIN  OOUNOAOT 

OAHAOf  IN  rATieuK. 
Ae-40T  IJ4 


oiv. 


•■ArMIC* 

ALSCOOAIC  TOrOkOet 

•CNC*AT|N«  ruNCTIOMt 
or  AOtTOACT  COArHt 

■ITH  ArrkiCATiONS. 

A0-40V  l«4         eiv. 


If 


COArMITC 
COATIN«t 

OlteATION-OCtlSTANT  COATINOt 
ro"  ONAPHlTC, 

40-404  0*1  elV,    I* 

•OArHITC 

MOT    ■OOICINO 

•cocanch  ANO  ervckorncHT 
ON  AovANCie  ooArniTe 
HATCOiAkf.  lurrktnCNT 

TO    VOkUHI     Vll,        HIOH-eCHtlTV 
■  rcKTSTAkkllcA    OIIArMITC 

OT  HOT  rowniNc, 

A0-40T  »m  eiv.  I* 

CKArHITC 

rNCrANATION 

•  CtKAllCH  ANO  ervckorxKNT 
ON  AOVANCCO  ••ArMirc 
NATtOIAkSI  lUrrktHCNT 
TO  VOkUnC  II  THCOHAk 
•CACTIVITT  or  AOOMATIe 
HTeNOCAOOONt, 

40-404  «?s        eiv,   « 

CKAVITT 

rOTCNTIAk    TMKOIIT 

OMAVITT  ANONAklCt  AT 
4kTITueC. 

40-40?  IJO  OIV,   t 

"JHKilioSi^vfNickrt 

ocnini  i-ton.  AnrNlolowt. 

0rr-HI6HOAT.  AjO-T«ANireKT*lkC 
VCHICkCI   CANCCrT  CVAkU4TleN 

rKosKAn, 

A0-40T  141  eiv,    II 

6*our  OTNANie* 

ANIICTT 

HANirtST  ANIICTT  ANO 

CkiNiCAk  JueenCNT  in 

A  «aOur  ttTTINC, 

40-40T  ao*       oiv.  a* 


•■our  OTNANl 

•rHAvtoo 
coNroon 

A  rUNCTION 
INTCNACTie 
VARIAOkCt 

roN  Arpikl 

ACMICVlNCN 
40-407 
INTCOAC 
ANO  NOTIVA 
IN  THt  OCN 
NORNAT) VC 

ceciAL  iNr 

AO-AGT 

OChavIO 

TMC   1*41  A 

CvcattT  CI 

Ae-40T 


c« 

IN«  OCHAVIO*  4( 

or  THC 
N  or  tlTUATIONAk 
ANP  NCCDf 

TATfON  ANO 

i«T  Oiv.   <• 

TIONS  or  tlTUATlOHAk 
TtONAt  VARlAOkCt 

C4ATI0N  or 

ANO   |Nro*HAT|ON4k 

kUCNCC, 

)«•      Oiv.  a* 
"•k  *csrA*cH  ew*iN6 

nCNICAN  NOUNT 

rcoiTioN, 
*J4      OIV.  ao 


6*0Ur  OTNAHtCf 
rfTtHOHtTNItf 

TCCHNIOuCf  or  INOWCINO 
COOrCRATION  OCTaCCN  AOVC*SA*|et. 

Ae-40T  141       eiv,  ao 
«*oyr  OTNAHlCf 

SOCIAL  COMMUNICATION 

SOMC  crrrcTi  or  cohnunIcation 
*efT*AiNTS  ON  roookCn  lOkviNs 

■CHAVIO*. 

Ao-4e7  i<j       eiv,  ao 

CaOUrS  CHATHINATICft 

OOUNOAOT  VALur  rNoOkCMf 

iCHi-«*aurt  or  ckA«« 
le  tuo  01  IN  L  lua 
r  oCTCONiNCO  or  rAaAookic 

eirrCOCNTIAk  COUATIONt, 

40-404  *^t  6tv,   If 

6*0ur«  INATHCNATICOI 
raOO*ANn|NC  kANOUAOCf 

NC*  ArrRoACH  TO  conruTC* 

COHNANO  |TaUCTU*Ce, 

Ao-4eT  14*       eiv,  JO 

CUIOANCC 

•uiece  nitfikct  i«u*r4cc-To-eu*r*eci 

*Ckt40tLlTT  VCairtCATION 

raoooAn  re*  neo  1 1 1 
0  AiaooaNC  ouidancc  tuoOTOTCn, 
AO-OOT  toy  OIV,   |1 

CWIOAHCr 

•rCNTaT  VCHlCkCt 

SUHMaRT  or  *CeUI*CNCNTt 

re*  Am  oata  icnio** 

ON  klrTINO  ac-CNTOT 

AND  «LieC  aCTUON  STSTCH*. 

AD-407  lie       eiv,  la 
euieco  Nitttkt  eonroNCNTC 

OUAkITT  COMTOOk 

ctTiHATiON  or  rCOCCHT 
ecrecTivc  ev  vAaiAOkC* 

•AHrkINO, 

Ae-40T  i44      eiv.  la 
«ute(e  HifiikC  coNroNCNTg 


«Ckl4*lk|TT  |CkCCT*ONtC«l 

*Ckl**>klTT  VCairiCATION 

raooRAH  re*  noo  ill 

•  «l**0*NC  OUIDANCC  luetTfTCn, 
40-407  t07  elV,    |1 

eutece  HiitikC  k*uNCMc*f 
CIHAWST  •*ici 

0NC-e|nCN||0H4k  ANAkTSIf 

or  oucTce  ftkos  ano 
A  NCTHoe  or  ecAkiNO 
neock  TCsT  DATA  or 

AIB  CNTaAlNNCNT  aAT|e 
TO  rukk  fCAkC, 

Ao-407  lot       eiv,  la 
suieco  NittikC  TRAjrcToaict 

OCTtaHlNATION 

icon  TR4JCCT0*T  OCTCOn INAT ION 

raoH  oetcavATiONt  oith  caao*t, 
Ae-407  i7t       eiv,   |l 

OUieCB  NItSlkKt 

CONOCNSATION  TaAlk* 

tTUOT  or  rHOTOCHCNIOTOT. 

rHTSicAk  statc  and 
HOT  ION  or  TMC  ware* 

ATHOSRHCat, 

Ae-407  Of*      eiv,  a 

cuiDCe  MitfiLri 
HOHiNc  otviecs 

TNANtkATION  or  auttlAH 

acocARCHi  MoniNO  ouioanck 
or  aoCKCTt, 

Ae-407  i|4       eiv,  la 
'ulBIB  Sitf ll'Cl.i|warACC-To-tuar4cci 


rcaroanANCc  cv 


EVAkUAT|ON 

or  THC  niNiATuac  intco*atino 
•vao  roa  OAkktlTic  nitllkCt 

ArrklCATlONf , 

Ae-407  lia       eiv,  la 

cuioco  Mistikcs  itwarACC-To-tuarAcci 
CMCCKOUT  aaecreuRCt 

ANAkTfll  or  0rCR4TI0N4k 
RCAOINCSi  or  nilStkC 
■CARON  tTSTCnt, 

40-407  foa      eiv.  la 

•7*0  lTAeiklIt*S 

ouioco  nlttiktt  lOWorAcc-To-iuorAcci 

rCarORHANCC  CVAkUATION 
or  TMC  HINIATuaC  INTCOaATINO 

•  T*e  roa  OAkklOTU  Nistucc 

ARRklCATIONi, 

Ae-407  ita       eiv. 


I* 


MB 


HALL  crrccT 
HioNCToMtoaeeTNAfiict 

ciRCaiNCHTAk  (Tueic* 
or  iTaoNO  HAkk  crrtcT* 

ANO  vie  INOUCCO  I0NI14TI0N, 
AO-404  00*         eiv. 

HC4T  TKANtrC* 

HTRCRtoNie  rkoa 

ROKteuaC  ANO  MCAT  TaANtrC* 

HCAluaCHiNTf  roa  MTrcatONic 
rkoat  ovca  ciraniion 

COONCai  AMD  AHCAO  Or 
■anrc.   raot  ivi  nach 
•  MCAT  TaANorca  oata 
roa  rkoa*  amcao  or 

OAHRf   R4RT  or  AN  INVCtT I OATION 

or  HT^cofONic  rkOa 
tcRAOATiON  ANe  eoNTaok 

AO-407  ejo      eiv,  t 

HC4T  TaANtrca 

INTCOOAk  KeUATIONO 

ARraoilnATC  ANAkVTICAL 
lOkUTlON  or  IlnlkAKITT 
•OUNOART  LATC*  COUATIOHS 

■ITH  vAaiAiLC  rkuio 
R»ORc*TICi, 


AO-404  070 


»lv, 


l> 


MC4T  TOAHOrC* 

HATHChATICAL  HOOCkt 

TMCRHAL  ACfrONlC  |l» 
tAHeOICM  RANCLl, 

AO-407  000       eiv, 

MC4T  TOAHSrC* 

■CCNTOT  vrHlCkCI 

CNTav  MCAT  TRANtrca 

AT  tuRca.oaoiTAk  trcces, 

AO-404  04*  eiv,   « 

MCAT  TOANOrC* 

Tae-einCN«iON4k  rko* 

OCICAOCM  |MVC(TI«47|0N 
or  Tao-COHRONCNT  HCAT 

TOANSrca, 

Ae-407  aj7      eiv,  • 

HCAT  TRCATNCNT 

naonctic  rtCkO* 

TOAMfkATiON  or  rOkllM 
aciCAaCH.   M40NCT0HC4T 
TaCATMCNT  or  flTCCk, 

AO-407  loo       eiv,  ao 

MCATINO 

NATMCRATICAk  ANAkTiie 

TRANtkATioH  or  auMIAM 

aOCAaCHI   CAkCUkATION 

or  NCATIHO  or  ooetci 
uNoca  TMC  ACTION  or 

NAOIANT  HCAT  ON  THC 

■Atii  or  THC  tmikAaiTT 

THCO*T, 

Ae-4o7  400  eiv,     at 

HCAT-aCflOTANT  N4TCai4k« 

ocvckORNCNT  or  aaeo  r  ro*«iNo 
eic  (Ttttn, 

40-407  *|0  eiv,   04 

HCAT-acOltTANT  RLAtTICt 
RHTMALOCTANlNCi 

H|iH-TCN»(*ATW«C    MCtlSTAliT 


M-t 


MkvncM, 


•1*1 


HCAT-RCtltTANT  ELASTIC* 

RkAtTIC  COATINlt 

TNANIkATliN  Or  *UII|AN 

acfCAacHi  NCTHoe  or 

raiR4*|N«  MCAT-aCtlfTANT 


eiv,  I* 


COATINOO, 

AO-AOT  loa 

HCklCORTC*  *et0RI 

ACAOevNAMlC  CONr|OU*AT|ONi 

H|«H.f!C*ro*NANCt  HCkUOPTC* 

RROoaAni  RNAic  ii, 

Ae«4e7  I44      eiv.  i 

paoSi!ST'5!i:8rt:!*  -«•••""" 

AB-407  so*         eiv,   I 

HCklVR 

HTOaoeVNAHICI 

rCatlSTCNT  HTOaOOTNAHIC 

cuaacNTi  IN  Hc  III 

riCkO  HONOOCNIXAtlON  OT 

*urc*ceNeucT|N«  Nokkoa 
cvkiNoca, 

Ae-»4»  07*      eiv,  as 

"'J^lTIT'"*!!}"*  aciCAaeH 

rATiiuc  iRCCHANictt 

NCCMANItN  or  rATiouc 

ocroaHATiON  4?  cwcvatco 

TCNRCaATuaCI, 

A0-40T  aif       eiv,  n 

HOniNO  OCVICCO 

aoCKCTi 

TaANtkATioN  or  auSSIAN 

aOCARCNI        MONINS    OUIDANCC 

or  aocacTC, 

Ae-407  i|4      OIV.  la 

HONCTCOhO  COMCt 
HCAT  TRANtrca 

THCRNAk  RCfPONtC  IN 
lANOaiCM  PANCkl. 

Ae-407  00*       eiv,  u 

"•laIM?»* 

aCfCAaCN  ANO  eCVCbOPHCHT 
ON  A0V4NCCe  •*4PH|TC 
NATCPIAkl.  OUPPkCHCMT 
TO  VOkUHC  vll,   HIOM-eCNIITT 
«CC*T«TAkklfCe  ••APHITt 


•T  MOT  rO*HlNO, 
AO-407  141 


•  IV. 


MUHAN  CNCINCC*IN« 

CkCCT*ON|C  CeUIPHCHT 

INOCl  or  Ck(CT*ON|e 
COUIPNCNT  OPC*AOIklTT| 
|NiT*UCT|ON  NANWAk, 

AO-AOT  |4f         eiv. 


I* 


<• 


HTDaAUkic  pacitct 
roaoc  p*ciicfl 

T*AN«kATION  or  •WOflAN 
RATCNT.   HCAVT  eUTT 
MTOOAUklC  rOROINO  PRCtO 
■ITH  rRAMC  OCD  PLATC, 
COHtllTINO  or  INDIVliuAk 
RkATCO, 

Ae-407  jof      tiv,  <• 

MTORACINC 

OCCOHPOSITION 

«Af  PHAfC  DCCOnPOIITION 
or  HTORAIINC  P*OPCkkANTS, 

AO-407  la«  Oiv.    10 

HTOOOCAOOONI 

rkAHCt 

*Okl  or  INCRTS  in  ^ 

HTD*OCA*OON  rkANCC,  V 

AO-AOO  0«0  •!»,   !• 

HTe*0C4*00Nl 
tTAOIkITT 

TMCOHAk  OTAOIklTT  Or 

MTO*ocA*eON  ruckt. 

Ae-404  «««      eiv,  !• 

MTOOOCAOOONf 

TMC*HOCMCH|tT*T 

aCOCAaCM  AND  DCVCkOPHCNT 
ON  AOVANCCO  CRAPNITC 
HATCRlAkti  flUPPkCnCNT 
TO  VOkUnC  II  THCOMAk 
*CACTIVITT  or  AROMATIC 
HTOROCAReONf, 

AO-404  •♦j  Blv,   « 

HTeaocHLoaic  Acie 

CMItlTviTT 

VIOOATIONAk  *CkAIAT|ON 
IN  MTONOOCN  CHkOaiOC, 

AO-407  17a      eiv.  • 

HTOOOOTNAHICS 
HCAT  TOANOrC* 

*COCAaCH  INVCiT|*4T|«N 
or  TRO-COMPONCNT  HCAT 

TaANtrcR, 

*e-4i7  aj7       eiv,  « 

HToaoPHONce 

OCtlON 

OCtlON  or  4  Pk4NC-0*VC, 

NCAO.riCkD  CAklOOATIOH 
AORAT, 

A6-407     170  eiv,       * 

MTPC*«ONic  rko* 

ATHOiPHC*C  CNT*T 

R*CklNINA*T  ANAkTtll 
or  A  HTPCOIONIC.  IkCNeC*. 
aOINTCO  CONCI  rioNTAk 

rkoo  rick», 

AO-407  lor      eiv   « 


NTRCRCONie  rkO* 

MCAT  TRANlrC* 

aaciiuac  aho  ncat  TNANtrcR 

NCAIURDlCNTf  rOR  HTPCRtONIC 

rkooi  eve*  ciPANsioN 

CO*NCRS  ANO  AMCAO  Or 
RAMPf     PART  IVI  NACH 
0  NCAt  TRANfrCR  DATA 

roR  'rkoat  ahcao  or 

RANPt,  PART  or  AN  I NVCIT  MAT  fOM 

•r  HTPCRtONIC  rkOR 

ICRARATION  ANO  CONTROk 

Ae-407  ojo       eiv,  « 

HTPCRtONIC  'LOM 

NONCouikitaiWH  Pkoa 

NONcewtkieaiuH  HvpcatoNic 

tTAtNATION  PkOO  AT 

koa  acTNOket  Nuaocat. 

Ae-407  aif       OIV,  ♦ 

HTPCRVCkOCITT  PROJCCTtkCC 
tHAPCD  CHAROCt 

tHAPCe  CMARSC  HTPCRVCkOCITT 
PROJCCTOR  AOVANCCHCNT 
ANO  OATA  OATHCRINO, 

Ae-407  ij]      eiv,  aa 

tURVCT  or  HTPCRVCkOCITT 
RANOC  OATA  ON  OAKCt. 

Ae-407  144       eiv.  II 

HTP|OMCTCat 

AfnOtPHCllC  tOWNOINO 

OCvCkOPHCNT  or  A  HTPtOHCTC* 
POR  ATROtPHCRIC  tOUNOINC, 

40-407  17 J       eiv.  a 

ICC 

ARCTIC  OCCAN 

HCaT  rkUl  THROUOH  THC 


ROkAR  OCCAN  ICC. 
AO-407  177 


0I«. 


IkkUniNATIOH 

OUaAtuH  tTATlSTICf 

TRANtkATION  or  RUttlAN 
RCtCARCMI  OUANTUn  NATURC 
or  klOHT  ANO  INTCRCONNCCTION 
or  tlOHT  CHARACTCRIITICf , 

AO-407  141         eiv.   if 

iNOCICt 

AIR  roRCC  actcAacH 

OAO  OUAOTCakT  INOCl  Or 
CuaaCNT  RCtCARCH  RClukTt, 
I  APRIk-JO  JWN  1*44. 

40-407  JIB      Bi«,  a« 

INOCICt 

CkCCTRONIC  COUIRNCNT 

INDCI  or  CkCCTRONIC 
COUtPHCNT  OPCRABIklTTI 
|NtTRUCT|ON  NANUAk, 

AO-OOT  |4f         eiv,   IB 

INOCICt 

rCAtlOlkITT  (TUOICt 

INDCI  or  CkCCTRONIC 
COUIPHCNT  OPCRAOIklTTI 
tAHPkC  CSUimCNT  CVAkUATIONt, 
AO-AOT  141  eiv.  i 
INDCI  OF  CkCCTRONIC 
COUIPNCNT  OPCRAOILITTI 
RCPORT  or  DCvCkOPNCNT, 

40-407  144  eiv,   • 

INBOHCtIA 

ruBkIC  OPINION 

INDONCIIAN  IHAOCt  or 
THCIR  NATIONAk  tCk'. 

40-407  eos       OIV,  ja 

INOytTRIAk  RROBUCTION 

toviCT  iNoutTRT  rivc 

TCARt  AfTtR  ITAkIN, 

AO-404  »0f  BIV,   ja 

eOMHCNTf  ON  'TCCHNOkOolcAk 

POLler  ANO  ccoNOnic 

CAkCUkATION  IN  tOVICT 
INDUtTRT,'  OT  DAVID 
SRANICK, 

AO-404  «SI  OIV.   ja 

INOUtTRIAk  PfTCHOLOST 
NANAfiCNCNT  CNOINCCRlNO 

riCkO  ITUOT  or  AUOITIHO 
At  A  MCCHAHItN  rOR 
OROANIZATIONAk  CONTROk. 

AB-oe*  «t4       iiv,  <* 

iNCOUAklTICt 

NATrTi  AkOCORA 

RCPRCtCNTATION  THCORCNB 
ANO  iNCOUALITICt  rOR 
HCRMITIAN  MATRICCt, 

Ae-404  »|1  BIV.   I* 

INCRTIAk  OUIBANCC 

RCHOCZvewt  TRAJCCTORICt 

PRCklNINARY  INvCtTICATION 
or  TMC  WiC  or  INCRTlAk 
OUIDANCC  roR  CO-RkANA* 
ORBITAk  RCNOCtVOUt, 

Ae-407  no      OIV,  ,, 

•"?:i!j''oj;;i5*''  "•«••••■• 
r,.«"Sp??z;"-""  """*"" 

Ae-4e7  ilj       BIV.  |4 
iNPRARco  ayktct 

ABtORPTION 

..  j!a««l"»NTAk  INVCtT|«4TI0N 

or  «CRn4NiuN  oioect 
or  V4RI0WI  oconcTRict 

At  INrRARCB  HOBUkATOat, 

AO-407  0J4  ilv,  t$ 

lNra4acB  tPCCTRotcoPT 
AHiect 

INPRARCO  tPCCTRA  or 


MI-9 


HKA-nO 


tCkCCTCe  AkIPHATIC  ANieCt 

acTaccN  7eo-afocn-i, 

AD-407  ait         BIV, 

INfRAIICD   SRCCTROICOPT 
AHNBNIA 

TOTAk  ABtOaPTANCC  or 
AHHONIA  IN  THC  INrflARCO, 

AO-407  401  BlVt 


ao 


iNcaAacD  irccTRotcoPT 

tPCCTROPMOTOHCTCRt 

RCRPORHANCC  AND  ApPklCATIBH 
or  A  DOUBkC-BCAN  INrRARCe 
tPCCTROPHBTONCTCR  IN  THC 
RCCION  JfO  TO  to  CNI-llt 

Ae-404  fra       eiv,  jo 

INTCCRAL  COUATIOHt 
4fiTCNS4t 

TRANtkATION  OP  RUttlAN 
aCtCARCHI   ON  THC  IN4eC*U4CT 
or  TMC  INTCORAk  ANTCnNA 
COUATION, 

AO-AOT  100  BIV,   • 

iNTCCRALt 
THCORCnc 

RCPRCtCNTATION  THCORCnt 
AHB  INCOUAklTICt  POR 
HCanlTIAN  IIATRICCt, 

AB.404  «t*  BIV,    It 

'"JWT«?HtS5  '•-"To.ict 

RocSJiTSToi?;;"-''*''"**' 

AB-407  144  BIV,   |B 

'"acvikit'**""  »"»^«<»o»ic« 

TTPCt  or  tRACC  PklOHT 
TRAJCCTORICt. 

Ae-404  441  BIV,   la 

INVARIAHCC 

■AVC  TRANtnlttlON 

INVARIANT  IHBCBBINO  ANO 
•AVC  PROPACATION  IN 
tTOCHABTIC  MCOIA, 

Ae-4e7  017      eiv.  at 

INVCNTORT  CONTROL 
HONCT 

MANUPACTURCRt*  INVCNTORT 
CTCkCt  ANO  NONCTART 
POklCT, 

AO-404  »17  DtV,   a4 

INVCNTORT  CONTROL 
tlHUkATION 

tTATttTICAk  APPROACH 
TO  tlHUkATION  or  INVCNTORT 

PRookcnt, 

Ae-4«4  07a       eiv,  ao 

IONIZATION  rOTCNTIAkl 
PARTICtC  tllC 

CkCCTRON  CHITTINO  PROPCRTICS 
or  tHAkk  RARTICktt, 

AB-407  0«f        eiv,   at 

lONOtPHCRC 

CkCCTROHAONCTIC  PROPCRTICS 

kOa-PRCOUCNCT  CkCCTROHAONCTIC 
OtClkkATIOHt  or  TMC 
CARTH-IONOfPHCRC  CAVITY, 

AD-407  000      eiv,  a 

lONOtPHCRC 

l<k*tRA  PMTStCS 

■AVC  PARTICkC  OTRORCtONANCC 
IHTCRACTIONS  IN  THC 
CARTH*(  OUTCR  lONOtPHCRC, 

AO-407  17*  OIV,   a 

lONOtPHCRIC  elSTUROANCCt 
ATHOtPHCRIC  CkCCTRICITT 
ITUOT  or  ATHOtPHCRIC 
CkCCTRIC  TRACINO  OP 
HtOH-AkTITUOC  IRRCeukARITICt. 
AO-404  074  OlVa   t 

lONOSPHCRIC  PROPAOATION 
CkCCTROHAONCTIC  aAVCt 

koa-rRCoucNCT  htorohacnctic 

■AVCt  IN  THC  lONOtPHCRC, 

Ae-407  an       Oiv.  4 

lONOtPHCRIC  PRORAOATION 
NACNCTOHTBROOTNAnlCt 

tTUOT  OF  couPkiNC  or 

HAONCTOHTOROOTNAHIC  RAVCt 
TO  ACOUtTIC  OAVCt  AT 
A  PkAfHA.NCUTRAk  OAt 
teUNOART, 

Ae-407  1*0         BIV,  l» 

IRON 

RCCRTtTAkklXATION 

THC  RCCaTSTAkklZATIBH 
RINCTICt  or  HI«H  PUaiTT 
IRON, 

AO-407  aJ4  eiV,   |7 

laON  4kkOTt 

nCT4kklC  CavoTAkt 

OUANTlTATfyc  PHAtC  ANAkTtIt 
IN  TClTURCe  HATCRlAkti 
AUtTCNITC  CRTtTAk  tTRUCTuRC. 

AO-404  004  elV.    |7 

IRRCVCRtlBkC  Paoccttct 
COUATIONI 

ON  THC  tioNt  or  ONtACca't 
acciPaociTT  ackATiONt 

IN  laaCVCacitkC  THCRNOBTNANlct. 
AD-407  177  BIV,   at 

IteCTANATC  PkAfTICt 
PkAfTtC  COATINOt 

rOLTURCTHANC  kININOB 

roR  STCCk  ruck-tTORAcc 

TANKt, 

A6-407  IJ(  BIV,    14 


ur-nAo 


pokiTicAk  leiCMCc 

tnoKCN  «Cn*  *nb  anokt 

TIkCII   *  KtVICB  «r 

a    AKTICkCt  ON  TMC  BOCle-reLtTI- 

C*k  OCVtkOPNCNT  OP  J«*«N, 

*D-4e*  «ii       PI*,  j( 

JCT  CN«|NC  'UCkt 

ceNT*niN«TteN 

MCCMUNli'i  sr  nicootlOkesicAL 
contahination  or  jkt  rutk 

*N0    eC«Ck»mCNT    or    TCCHNlOUCt 

ra*  OCTCCTISN  or  ntcneiiotoaicAk 

COMT*nlN*T|eN,   P«KT  I,  KCklT lONSMl^t 

•rraetN  tLUHiNun  cokmoiion, 
tLUoer  roKn*TteN,  and  nic*ioi*b 
nrTttOLlS". 

*B-*Ot  04*  el«.    10 

rfCT  CNCINC  ruCk* 

Rtvtca* 

tone  vnotLtns  pcMTAmtNO 

TO  LUOMICATION  *N0  PUCk 
TCCMNOkOCTI  sunNAUT  Of 

e*T«, 

«e-*0''  i7i       eivi   |0 

JCT  CNOINC  PVCkS 
CTAOILITT 

TMCMNAk  STAOlkITT  Of 

MTBKOCAiioeN  ruCk*. 

*o-4e*   <S«  DIV,      to 

JOINTI 

VIOKaTIOII 

CNtlieT  etSSI^ATtON  *T 
•TRUCTUKAL  JOINTtI  nKCMANtlHt 
AND  HAGNITuOCS, 

AD-AOT  1«T  elV,   19 

JOU'NAk  •CAKlNaS 
kUOatCATION 

TRANtkATtON  or    RUSSIAN 
ReSCARCHI  THC  P«0«LCI1 

or  LuomcATiNa  jouRNAk 

•CARIN6S  RITm  an  AIISTHNCTRIC 

su^roRTlNO  suarAcc. 

Ae>*eT  II*       eiv.  t* 

■  NCSONS 

RAOIOkOCICAk  BCCAT 

■(•rkus  kircTtnc  anb 

TMC  kONOITUBINAk  ^OUaRIZATiBN 

or  THC  ngON  in  K-rkus 

nUOM.I  ANB  K-rkUS  NUON>J 
OrCAT, 

A6-*a*  ««N       Di«,  <e 

■kTSTRONS 

nicRORAvc  AHrkirirRS 

HisH.roaeR  i-oanb  ocncrator, 

AB-*eT  1*1  OIVi   • 

kAtORATORICS 

|NSTRunCNTAT|ON 

TRANSkATION  or  rRIHCN 
RCSCARCM)  LABORATO*T 
PO*  STATICS  ANB  PHOTOCk*STIC|TY. 

AB-40*  •••       Ply,   as 

kABORATORT  ceuirncNT 

CkCCTROCNCCrHALOSRAPMT 

TRANSkATION  or  RUSSIAN 
RCSCarcmi    ArPLlANCC 

ro"  ocriv'tion  or  clcctrocn- 

CrPHAtOCRAn  DURINS  rRSLONaeB 
NOTATION  or  NUNAN  SUIJCCTS. 

AB-AOT  |N«  Bt«a    |4 

kANINAR  rLO* 

•eUNOART  LATCR 

rcRieoic  bounbaRt  kAVcR 
rkORS  ovcR  A  rkAT 

PkATC, 

A6-40V  e*s         BIV,   « 

kAHINATCB  PLASTICS 
6kASS  TCXTILCS 

CTeklC*LaAB|N6  TCSTS 
or  TRO  Ck'SS-RCINrBRCCD 
^kOSTIC  CTLINBCRS, 

AB-40T  070  BIVi   Jt 

PtBERfiLASS-RCINPBRCCB 
SANOalCH  STRuCTURC  POR 
AIRPRAnC  use, 

AB-AOT  1J«  elv,   I 

kANBINC  PICkBS 
PAVCNCNTS 

THICKNESS  BCSICN  PR0CC6URC 

POR  airp|Clbs  containinc 

STABIklZCB  PavCNCNT  COnPONCNTS, 
AB-40T  *>!  BIV,   »3 

kANBINSS 

ACROBTNAHIC  CHARACTCRISTiet 

dtnahic  anb  stc*bt 
statc  pkor  bisturbanccs 
cncountcrco  it  aircrart 
burins  a  carricr  lanoinc 
approach, 

AB>*e*  ••*  Bl«,   f 

kAN«U*SC 
ANAkTSIS 

CNSkISM  CANONICAk  PO'Nt 
ANB  STTkC  kCVCkS, 

AB>*07  174  BIV,   Jf 

kAN«UA«r 

NAVAL  TRAININS 

uTtkiz<TioN  or  roRciSN 

LANCUliCS  IN  NAVAL 
PSTCHOLOelCAk  OPCRATIONS, 

A0-404  *«5  BIV,   t» 

kANSUAaC 
USSR 

Russian  TRANSkiTCRATioN 

— SeUNB  ANB  SCNSC. 

4B-4eT     14*  OIV.        Jt 


LASCIIS 

BCSISN 

BCSiSN  TNCORT  fOK  L**!" 


AHPklPIKRS, 
*D-4e' 


0*7 


•  IV. 


<* 


kASCRS 

eUANTUN  nCCHANICt 

OUANTU"  NCCNANICAl.  ASPCCTS 
OP  TMC  RAVCSMAPr  OP 
CkCCTROnAONCTIC  NABIATION, 

A0-4a7  ION  OIVi   IS 

kASCRS 

seiCNTiPie  RCSCARCM 

TRANtk*T~ 
ARTtCkCI   A 
BCSCRIPTION 
OCVCkBPNCNT 
OP  kASCRS, 

AB-407  SII  BIV,   <S 


ION  OP  RUSSIAN 
POPUkARIZCB 
OP  THC  SCICNTtPIC 
ANB  APPkietTION 


kCARNINS 

CLCiTROCNCC 
ATTCNTIO 
ANB  CONB|T| 
RCLATCB  TO 
•AVCS, 

*6-4eT 

^'Sl^PRACTIBN 
kISHT  Bl 
UkTRASONie 
A  nULTIPkC 
PROeCSS, 

AB«404 


PMAkO«RAPMT 
N,  HABITUATION 
ONINfi  tS 
THC  BRAIN 


S7« 


BIV, 


PPRACTION  BT 
■AVCS  AS 

SCATTCRIN« 


•  ♦4 


OIV. 


14 


as 


klNCAR  PRBSRANnlNS 
•UBSCTS 

INCRCASIN6  TNC  CAPACITT 
OP  A  nCTRORKI   THC 
PARAHCTRie  BuOeCT  PROSkCH, 

AB-4B4  «JS  BIV,    IS 

kINCAR  PROCRAHnlNS 
«AnC  THCO*T 

SOLVINO  TRB-NBVC  fiAHCS 
•ITH  PCRPCCT  INrORNATION. 

AB-407  00«  BIV,    |S 

kINCAR  PROCNAMMIHO 
NATRIi  AkOCBRA 

MTSRie-OUAL  INTCORAk 
PROORAHHINS  AkCORITMH, 

A0>40*  «SS  BIV,    IS 

kINCAR  PRBeRAnntNO 

NunCRICAk  NCTmOBS  ANB  PROCCBURCS 

ON  THC  SHORTCST  ROUTC 
THROUOM  a  NCTRORK, 

AB-404  «0J  BIV.    IS 

ON  THC  SIfiNIPICANCr 
or  SOlvINS  linear  PROORAnHINS 
PROBLCns  RtTH  sonc  INTCecR 
VARIABl.es, 

A0-407  OK  BIV,    IS 

CROSS-SCCTION  MCTHOBi 
AN  AkCORITHH  POR  lINCaR 
PROaRAHHING, 

AB-407  ia$  OIV.    IS 


kINCAR  PROSRAHHINC 
THCORCnS 

AN  eOUIVALCNT  LINCAR 
PR06RAnH|N6  PROSkCH, 

AO-407  00<  BIV,    IS 

kINCAR  STSTChS 

PLIChT  control  STSTCHS 
ROOT  LOCUS  ANALYSIS 
or  A  MtOH-6A|N-LlNCAR 
STSTCn  RlTH  VARIABLE 

cocrriclCNTS, 

AB-407  lit  OIV,    I 

LIPIBS 

PCRHCABIklTT 

BASIC  STUBICS  IN  PCRCuTANCOUS 
ABSORPTION, 

AB-404  S7a  BIV,    |4 

kSABlNe  mccHANicsi 

STOCHASTIC  PReCEtSCS 

OEvElOPhEnt  OP  RANBOHIICB 
LOAD  SEOUCNCES  BlTH 
TRANSITION  PROBABIklTICB 
•ASCB  ON  A  HARKOV 

PROCCSS, 

AB-407  »<|  BIV.    I 

kOCUS 

SRAPHI CS 

ROOT  LOCUS  ANALTSIS 
OP  A  H|GH-eA|N-klNCAR 
SVSTCH  alTH  VARIABkC 

ceCPPiciCNTs, 

AB-467  MS  BIV,   I 

kOGtSTICS 

hanaoehent  cnsincerins 

USE  OP  A  SinukATION 
kABORATORT  TO  STUBT 
THC  ORGANIZATION  ANB 

crrecTivCNcss  or  air 

rORCC  LOGISTICS, 

AD-404  90t  BIV,    I 

SIHULATION  IN  LOeiSTICS 
NAHAeCnCNT, 

AO-AQT  004  BlV.    I 

COHHUNlCATIONS  ANALTSIS 
IN  LOGISTICS  HANAOCHCNT, 


AO-407  007 


LOGISTICS 

HANAOCHCNT  PLANNINS 

INTCRSCRViCC  SUPPkT  HANABC 
alTHiN  THE  BCPCNSC 
BCPARThCNT, 

AB-404  «14  elv,    I 

use  BP  HATMCHATICAk 
HBBCkS  POR  LOaiBTICAk 
PkANNINS. 

AB-4e4  «II  OIV,    I 


kOGtSTICf 

stnukAfiett 

CXPCBlMtNT     IN    kOfllBTICB 
STSTCN  ,S|ltUkATlaN, 

AB-4e4  «J«  OIV,    |B 

kOBR  ANTENNAS 

THceav 

THC  TMCORT  Of  COIL 
ANTCNNAB, 

AB-4e7  e«l  BlV,   • 

kUBRICANTS 

PkUORBCABBONS 

■ATt  OP  USING  CARBON  PkUBRIOKI 
ANB  CARBON  ChlOROP LUOR I BCS  Af 
HIBNkT-STABkC  INBTRUnCNT  0|kS, 
AB-404  «4«  elV.    I* 

kUORICATION 

JOURNAL  BEARINGS 

TRANSkATION  Or  RUSSIAN 
RCSCARCHI  THC  PROBkCn 
OP  LUBaiCATlNG  JOURNAL 

bcarings  alth  an  aiisthhctric 
supportins  surpacc. 

AB-4e7  l|«  OIV,   <4 

LUBRICATION 

THRUST  BCARINSS 

TRANSLATION  or  Russian 

RCSCARCMI  STARTING  CONBITIONS 
ON  PLAIN  THRUST  BCARINGS, 

AB-407  IIS  OIV,   <4 

LUniNCSeCNCt 
OeSIHCTCRS 
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AO-AOT  lit  D|«,   «4 

rOk**tt<TION 

CkCCTRanAONCTIC  OAVCS 

POkARIZATION  TCCHNIOWCS 
AND  CONPONCNTS  POR 
RADAR  AND  COnnuNICATIOM 
STSTCHS, 

AD'iO*  *SI  DIV.   0 

rOklTtCAk  SCICNCC 

pRANcr 

PARIS  PRon  cec  TO  ocu, 

AO'OOT  IS*         Dtv.   la 

POklTICAk  SCICHCC 
JAPAN 

SROKCN  CCns  AND  OHOkt 
TIkCSl   A  RCvlCR  OP 
a  ARTICkCS  ON  THC  SOCIO-POklTI> 
CAk  eCVCkOPNCNT  OP  JAPAN, 

Ae>*e*  «<i       Div,  ji 

rOklTICAk  SCICNCC 

USSR 

POklTICAk  POSITION  OP 
SOVICT  ARHT  SIHCC  STAkIM, 

AD-*e*  «0T       oiy.  ja 

TAkNUDlSH  IN  SOVICT 


rObtTKS. 

Ao-*i*  «ao 


Div,  <a 


POkTNCRS 

OPTICAk  PMOPCRTICS 

DTNAHIC  DICMROISM  OP 
OVCO  POkTNCR  PlkNS, 

AO>*e'  1 07  OIVi 

POkTNCRS 


!<• 


PHOTOCkAfTieiTT 

PNOTOCkASTtCITT  IN  POkTNCRS, 


AD«»Of  001 


DIV.   »l 


POPUkATION  inATHCNATICtt 
SANPkINO 

SONC  PINITC  POPUkATION 
UNOIASCe  RATIO  AND 
RCORCSSION  CSTIHATORS, 

AD«*0*  «0S  DIV,   |S 

POROUS  HATCR|AkS 

RCPRACTORT  NATCRIAkS 

CVAkUATlON  OP  INPRCSNATCO 
POROUS  RCPRACTORT  OIlDt 
CONPOSITCS, 

AD-A07  07S  DIV,    |R 

"cORRoKlvC  SASCS 

HISH.TCNPCRATURC  AkKAkI 
nCTAk  RCStSTANT  iNSUkATIONI 
POTASSIUM  VAPOR  RC8ISTANT 
CkCCTRie  INSUkATION, 

AO-AOT  t7A  DIV,    |« 

POTCNTIAk  THCORT  1 

SRAVITT 

•RAVITT  ANONAklCS  AT 
•kTITUOC, 

Ae>*07  SJO  OIVi   • 

POOCR  SUPPktCS 
CUROPC 

RCvlCR  OP  OCCC,  SONC 
ASPCCTt  OP  ThC  CUROPCAN 
CNCR6T  PROSkCH  AND  OCCC, 
CUROPC'S  SRORINS  NCCDS 
OP  CNCROTI  HOB  CAN 
THCT  SC  HCT, 

AD-*e*  «<i7       DIV,  ja 

PoacR  supPkics 

nasnCtomtorodtn Antes 

naonctohtdrodtnahic  poocr 
•cncration  cipcrihcnt, 

AD-*eT  ao*        Div,   7 

POOCR  SUPPktCS 
PRINART  CtkkS 

TMtN>PkATC  SATTCRT, 
SUPPkCnCNT  TO  THtN.PtkR 
nONOTRONieS, 

Ae-*07  6>*  DIV,   7 


PRIHART  CCkkS 
PORTAOkC 

SATTCRT,  DOT,  VCST 
TVPC  SA-JVil   |PRC>af, 

AD-AOA  070  DIV,   7 

PRIHC  NunOCRS 
TAOkCS 

DCTCRHINATION  OP  THC 
IRRCeuNDANT  CeVCRS  OP 
A  PR|Hl  inPklCANT 
TASkC. 

AD-AOT  aa7  Dtv,   If 

RCDUCTION  TCCMHIOUC  PO* 
PRIhC  mPklCAHT  TADkCS, 

AD-A07  ISO  6lV,    I* 

PROtASIkITT 
OANC  THCORT 

CONSCNSUS  OP  SUBJCCTIVC 
PRODABIklTICsi   THC  PARJ.NuTuCk 
nCTHOD, 

AD-AO*  *»»  DIV,   If 

PROPCSSIONAk  PCRSONNCk 
NANPOOCR  STUDICS 

PRICe-OUANTITT  AOJUSTNCNTs 
IN  NUkTIPLC  NARKCTS 
StTH  RltlNC  OCHANOS, 

AB-Ao*  «is       DIV.  as 

PROORAHHINS  kANOUAACS 

NCa  APPROACH  TO  CONPUTCR 
CBKHANB  STRUCTURCS, 

AB-AOT  S*S  DIV,   SO 

PROSRANHINO  ICOHPUTCRS) 
CIRCUITS 

AUTOHATCO  OlOITAk  CONPUTCII 
PROORAN  POR  OCTCRH|N|N« 
RCSPONSCS  OP  CkCCTRONiC 
STSTCHS  TO  TRANSIENT 
NUCkCAR  RADIATION! 'PRCDICT* 
CIRCUIT  ANAkTSIS  PROORAN, 

AO-AOT  mO»  Dtv,   J6 

PR6«RAHR|Ne  (COHPUTCRSl 
COHPUTCRS 

use  OP  THC  SPCCIAk 
PROCRAH  OCVtCC  ON  TMC 
n\7     TABULATOR, 

AB'AOT  IB*  DIV,   JB 

PRBORANHINfi  iCONPUTCRSt 

CkCCTRONie  cauiPncNT 

AUTOHATCO  DielTAk  CONPUTCM 
PRBBRAH  POR  aCTCRHlN|N« 
ReSPBNSCt  OF  CLCCTaBNIC 
STSTCHS  TO  TRANSICNT 
NUCkCAR  RAOIATIONI  'TRCAT' 
COHPONCNT  analtsis, 

AD>*07  •lO*  DIV,   JO 

PROORAHHINe  ICOHPUTCRSi 

6AS  Pkoa 

NCTHBD  DP  CHARACTCRIBTICS 
PBR  TMC  BUPCRSeNIC 


PkOa  6P  AN  IDCAL  DISBBCIATINC 
4ASI   CBUUISRIUM  PkOB, 

AB>*6r  IS*  ilV.   B 

PRBBRANNINB  iCBNPUTCatt 
PRCPARATIBH 

INT«BBUCT|BN  TS  CkCCTBBHIC 
CBMPUTCat.   CHAPTt*  Bl 
PRBBBAMNINB'  ANB  CBBINB, 

AB-BO*  1*1  tlV,   IB 

PRBfRANNIH*  iCBHPUTCaSi 

bIathcb  raBCcASTiNB 

■XATMCR  BAT*  PRBCCtflMB 

aesCABCM  ANB  BivCkBPnCHT 

PRBSRAK, 

AB-iB*  at*  OlV,     a 

PBBJCCTIVC  BCBNCTRT 
BCaNCTRtC  PBBNS 

TBAHikATION  BP  RUtalAN 
RCSCABCMI  PBOJCCTIBH 
PR6PCRTICS  BP  THC  BRTHBCCMTBIC 
TCTRAMCBRBH, 

AD-*B*  «*(         DIV,   IS 

PRBPCkkAHT  TAHKB 
BkOSMINB 

CiPCainCHTAk  InVCSTISATIBN 
BP  SkBSMINBt  SkBSM 
DAHPINB  IN  HlSSIkC  PRBPCkkAHT 
TANKS, 

A6>*67  SRI  BIV.   a7 

PBBPCkkCRS  INARIHCt 

cavitatTbh 

CPPCCT  BP  PRBPCkkC* 

cavitation  bn  thrust 
bcductidn,  a  thcsrcticbl 
Cianinatibh, 

AD-*6*  **7         BIV,   >l 

PSTCHBSCS 

VCRBAk  BCNAVIBR 

PSTCMOPATHT,  NCUROTICItn 
AND  VCRBAL  COnD | T I ON|HB I 
A  RCPklC*TIOH  AHO  CITCHSIOH, 

Ao>*oT  US       BIV,  as 

PUBkiC  BPIHIBH 
INOONCSIA 

INOONCSIAN  INASCS  OP 
TMCIR  HATtONAk  SCkP, 

Ao-*eT  ooi       DIV,  ja 

PUkSC  COHHUHICATIOH  STSTCHS 
OPTINtlATIOH 

JOIHT  OPTIHIZATIOH  OP  TRAHSHITTIB 
AND  Receive*  IN  PukSC  ANPklTUDC 
HODUkATION, 

AD»*07  004  DiV.   B 

TRAHSkATISN  BP  CAST 
eCRNAN  RCSCARCNI    MICM 
PRCBUCHCT  TCCMHIBUCS  AHB 
CkCCTRB-ACBUSTICS  ttCktCTCD 
•RTtCkCSl. 

AD>4at  ats       •!«,  B 

SUAL|TT  CBNTROk 

BuleCD  NlSSIkC  COHPONCHTf 

eSTIRATION  OP  PCRCCHT 
DCPCCTIVC  BT  VARIABkCS 

SAHRklNC, 

AO-AOT  1*4  BIV,   la 

BUAHTUH  nCCNANlCS 

CkeCTRONABHCTIC  RABlATIBH 

BUAHTU"  HCCHAHICAk  ABPCCTI 
BP  THC  BAVCSHAPC  op 
CkCCTRONABHCTtC  RABlATIBH, 

AB-*6*  104  Biv.     at 

BUANTUn  HCCMAH|CS 

STATISTICAk  ANALTSIS 

CONTINUOUS  RePRCSCNTATIOHt 
IN  TMC  STATIfTICAL 
THCORT  OP  CLCCTRONIC 
CNCRBtCS.   TMC  SCkP-COHS|STCHT 
PtekD, 

Aft.*o7  107       DIV,  a* 

euAHTUN  STATISTICS 
IkkUHIHATtBH 

TRAHSkATIBN  OP  RUSSIAN 
RCSCARCHI  OUANTun  N*TU*C 
OP  kISMT  ANB  INTC4C0NNCCTI0H 
OP  SISNT  CHARACTlRISTICi. 

AB-BOT  141  BIV,   a» 

BUARTX  RCSONATORS 
PRODUCTION 

INOUSTRIAk  PRCPARCDHCSS 
nCASURCI  HANUPACTURC 
DP  SkASS  MOtDCR  CRTSTAk 
UNITS  CR>IIN«|T|/U. 

AB-40*  400  BIV.   B 

INBUSTRIAl,  PRCPARCBHtsi 
nCASURCI   HANUPACTURC 
OP  BkASS  HOkDCR  CRTSTAk 
UNITS  CR-lin«|7t/U. 

AO-AO*  «B|  DIV.   B 

IN6UST*|Ak  prcparcbncbI 

NCASURCI   NAHuPACTURC 
BP  SkASS  HBLDCR  CRTSTAk 
UNITS  CR|IN-|TI/U. 

AD-AO*  4«1  DIV,   • 

DIVISION  4,   RADAR, 

AD-AOT  1*6  OlV,   • 

RADAR  CkUTTCR 
RCDUCTION 

TNeORCTtCAL  AND  ClPCBINCNTAk 
INVCSTIOATION  OP  A  TCCHHIOue 
POR  RCDUClHB  CITRANCOUS  SIBNAkS 
IN  RA6AR  SCATTCRINt  nCASURCHCHTS, 
AB-BBT  IJ*  DIV,   * 


RADAR  BUPkCVCRS 
PCRRITCS 


THCORCTICAk  AHB  C|PC*|AcHTAk 
INVCSTIBATION  OP  A  TCCMNIOUC 
POR  RCDUCtNO  CITRANCeUS  SlONAkt 
IN  RADAR  SCATTCRINB  nCASuRCNCHTS, 
AD-AOT  IJ*  DIV,   * 


M-M 


"•WCAllfStVlH 

POkiBltATK 


AH.  C^HP.NCNl:%!r " 

;*•»;  »"0  COHHUHICATIOH 

STSTCHS, 

AB-ia*  4JI  Biy,   , 

■abar  trackihb 
crrbrs 

cppcct  bp  dthahic  crrbrs 

BP  A  RABAR  SATCkklTC 
TRACKCR  SH  BRBIT  pbcbictibh, 
AB-ABT  BJI  Blv.   * 

*A6AR  TRACKIHB 

RCCNTRT  VCHlCLCB 

..«i2".!!i**S'''»'«  »••'  «e-CNTRT 

RADAR  rSR  STAkklBH 

SITC.  BMITC  SAHBS  HISSUC 

BAHBt,  AH/TPB-aa. 

Ai-ABT  BRJ  ,1,,   4 

RABlATIBH  DARABC 

PRBBBAHHIHB  iCBNPUTCRSt 

AUTBMATCB  BIBITAk  CONPUTCN 
PROBRAH  POR  OCTCRHINIHB 

;;•;•»•«•  op  CkCCTRanic 
ststcni  tb  trahbicht 
huckka*  rabiatibhi'prcbict' 
circuit  analtsis  prbbran. 

AB-AOT  «eB  DIV,   JB 

AUTOHATCO  OIBITAL  CONPUTCN 

PROBRAH  POR  D(TC*H|ii|N« 
;£f;OHSCS  OP  CkCCTROHIC 
STSTCHS  TO  TRANSICNT 
NUCkCAR  RADIATIOHI '•TRCAT* 
COHPONCNT  ANAkTSIS, 

AD-B07  400  DIV,   JB 

RABtATBRS 
SPACCBBRNC 

BP  :*ss{:ii'Kki"'""'*"'*" 

RABIATOR, 

ab-bJt  i9t  BIV,  ta 

RABID  ASTRBNBHT 
HBBH 

NCAN  DISTANCC  TB  TNI 

naoN  AS  DCTCRHiHco 

BT  RADAR, 

Ao-*i7  1S4       Dtv,  a 

RADIO  BROABCASTIN* 

ANPklTUDC  HODUkATION 

COHPATIBLC  AN  STCRC6, 
AO-AOT  |«J  Biy,   I 

RABID  CaUIPNCNT 
TCST  CeulPMCNT 

TRAHSLATIOH  OP  RUSSIAN 
RCSCARCHI    INVCSTIOATIBNS 
IH  TMC  ARCA  OP  RAOIOTCCMHICAk 
nCASURCHCHTS, 

AD-B07  141  DIV.   B 

RADIO  PICLDS 

nCASURINfi  Devices  iCLCCTRIcAk  •  ClltcT 
PMASc'^"  •^■*''«^"  MCASURCMCNTB,   * 
AD-io*  070  Blv,   B 

RABia  IHTCRPCRCNCC 

RCBUCTIBN 

APPRAISAL  BP  CB-SITC 
IHTCRPCRCNCC  ANB  CPPleiCNCT 
BP  THC  ABN  PRCBUCHCT 
PkAH, 

*B-*87  IB* 

*W*JviIIJfi*i?SPkAT  STSTCHS 
PCBHAHCHT  RCCORBCR  PBR 
RADIB  DIRCCTIBH  PIHB|H« 
CATMBBC  RAT  fuse  BCARLHS 
BISPkAT  UHIT, 

AB-*e*  4*1  Blv,    I* 

RADIO  RCCCIVXRB 
COBIHB 

SBklB  STATC  TACAN  RCCC I  VCR-CBOsli 
AB-*aT  IB4  DIV,    I*    ^^ 

RADia  BAVCS 
PekARIZAtlBN 

PBkARIlATlBH  TCCHHIBUCB 
AHB  CanPONCNTS  POR 
RADAR  AND  COHHUHICATIOH 
STSTCHS, 

AD-io*  *fl  DIV,   B 

RABIBACTIVC  ISBTaPCS 
RADieBNAPMT 

•CSCARCH  BH  THC  PRBDUCTIOH 
BP  CklHICAk  BABIBBNAPHS 

BT  hCahs  or  canPAcT, 

kaa-CHCRBT  ANB  M|8M.|NTCNB|Tt 
RABIBACTIVC  SBURCCS. 

AB-B67  174       DIV,  aa 

RABIBACTIVC  ISBTBPCS 
TBIteiTT 

TRANtkATIBH  BP  RUSSIAN 
RCSCARCNI   NATCRIAkS 
BN  THC  TBIlCOkOOT  OP 
RAOIOACTIVC  SUBSTANCCS, 

AB-AS7  laa       iiv,  i* 

RABIBPRCSUCNCT 

canPATiBikiTT 

APPRAlBAk  BP  Ca-S|TC 
IHTCRPCRCHCC  AND  rPPiCICNCV 

OP  THC  ABN  PRCBUCHCT 
PkAH, 

AB-*BT  IB*  Blv.   B 

RABIBBRAPNT 
I  RATS 


DIVt 


RABIBkOBICAL  CBHTAHIHATION 
SMCkTCRS 

BCSCRIPTIBN,  CVPCRIHCHTAk 
CAklBRATIBH,  aHD  ANAkTSIS 
OP  TMC  RAOUTIDN  TCST 
PACIkITT  AT  TMC  PROTCCTIVC 
STRUCTURCS  BCVCkBPNCNT 
CCHTCR, 

AB-BBT  IJT  Blv,    |B 

RABIBBAVCS 
PRBPABATieH 

RCSCABCH  |H  THC  PICkB 
BP  PRBPABATI6N  BP  HICH 

PaacR  BAVCS  in  ionIicb 

HCBIA, 

AB-ABT  a«l  Blv,   8 


RAHJCT  CHBINCS 
MAHBBB8RS 

TRAHSkATIBH  BP  RUSSIAH 
RCSCARCHI  RAHJCT  CNBINCS. 

AB-A87  |*«  Bi;,   ft 

RAHJCT  CHBIHCS 

SCICHTIPIC  RCSCARCM 

PRBJCCT  SaulB  SCMI-ANNUAk 
PRBSRCBS  SCPBRT, 

AB-A87  lai  Ply,  fy 

RARC  CARTM  ClCNCNTS 
SCHICaHBueTBRS 

STUDT  BP  SCniCaHBUCTIHS 
PRBPCRTICS  BP  SCkCCTCB 
RARC  CARTM  nCTAkS  AHD 
COMPOUHOS. 

AD-*o»  eoa       Ply,  IS 

RARC  CARTH  CkCHCHTB 
SCPARATIOR 

SCPARATION  OP  TMC  RARC 
CARTM  CkCnCNTS, 

AD-AOT  IS*  ety,   , 

RCACTION  K|NCT|CS 
CXHAUST  tASCS 

.  ,«;'"«TI«»TI0N  OP  HOHXBUIklBRIUH 
PHCHBHCHA  IH  ROCKCT 

Nazzkcs, 

AB-*B7  lla  Blv.   17 

■CACTIBH  KINCTICS 

HIBM.RRciSu"C  RCSCARCM 

KINCTICS  BP  sane  sBkia 

STAT*  RCACTIBHS  AT 
HI«N  PRCSSURC. 

AB-*e*  *ST  Ply,   4 

PR«:;;iir!e;::;i?  ""•-•"""••^ 

AB-ABT  laa  Blv.     ar 

•CCAkk 

BBRB  ABSaCIATIBN 

PBRH-CkASS  AS  TMC 
BASIS  PBR  CkUSTCRINB 

IM  ;nc  RCCAkk  OP  HOH-Asseei- 

ATCD  BOROB, 

AB-*eA  «74  Blv.   IB 

CkUSTCRIHS  IH  PRCC 
RCCAkk  AS  A  PUNCTIBN 
BP  CCRTAIN  MCTMaBakBBICAk 
VARIATIONS, 

AO-AOA  47J  DIV.   as 

RCCRTJTAkklZATION 

TMC  RCCRTSTAkktZATtON 
KINCTICS  OP  MISM  PURItT 
IROH, 

*D-*OT  8J*  Dly,   17 

RCDUCTIOH  BCaRS 
CkASBlrtCATIBN 

TRANSkATIeN  OP  POklBM 
RCSCARCHI  PLABCTA4T  SCARS 
-aCSIBHATIONi   CkASSIPICATlBH, 
AND  APPklCATliH  IN  ' 

HCklCBPTCRS, 

AB-ABT  tBA  01 V,   J* 

PRCklnlHARr  ANAkTSIS 
DP  A  HTPCRS6NIC,  SkCNBCR, 
PBIHTCB  COHCS  PRONTAk 
PkOO  PlCkP, 

AO-AOT  JOT  Blv,   a 

SUHHART  OP  RCOUIRCHCNT* 
POR  AIR  DATA  StNSORS 
8N  kIPTIHB  RC-CHTRT 
»NB  BklBC  RCTURN  STBTCNS, 

AB-*eT  ai8  Dii,     II 

RCCHTRT  VCMICkCB 

pucts 

_   P«RTI(kC  OISINTCBRATION 

STUBT  ra«  RC-CHTCRiHe 

HUCkCAR  AUIIklART  PBaCR 
STSTCHS, 

AB-*8»  4|e         Ply,   It 

RCCNTRT  VCMlCkCS 
RAPAR  TRACKIHB 

IBB  HCSACTCkC  VHP  RC-CHTRV 
RADAR  won    STALklBN 
SITe,.BH|TC  SAHBS  HISSIkC  . 
RAHBt,  AH/TPB-aa. 

A6.*87  841  DIV,   * 

RCPRACTBRT  CBATINBS 
PRCPARATIBN 

TRANSkATIeN  BP  RUSSIAN 
RCSCARCNI   NCTHBD  BP 
PRCPARIH8  MCAT-RCSISTAHT 
CBATIHBS, 

AD-A87     laa  Blv.        |4 


RAD-BOC 


PBR'Sis;:!??:""'"-*  "*""•• 

AD-AB*    8*1  BIV,        |4 

RCPRACTORT  HATCRIAkS 
DCPORHATIOH 

eCPORNATIOH  HCCHAHISnS 
OP  RCPRACTORT  AND  OTMCR 
NATCRIAkS. 

A0-*OT  IBI         Ply,   |« 

IHCPRACTBRT  MATCRIALS 
.  PBANS 

CVAkUATIBN  BP  INPRCBHATCP 
PBR6UB  RCPRACTORT  OIIOC 
COHPOIITCS. 

AB«*07  070  BIV.   |4 

RCPRACTBRT  NATCRIAkS 
BRAPNITC 

RCSCARCM  AND  DCVCkOPNCNT 
ON  ADVANCeo  BRAPNITC 
NATCRIAkS.  SUPPkCNCNT 
TO  VBkUnC  VII,   HIOH-eCHSITT 
RCCRTSTAkLIZCD  BRAPH|TC 
BT  MOT  POPniHB. 

AB-B67  141  DIV.    |4 

■CPRACTBRT  MATCRIAkS 

aiiDCs 

CkCCTRICAk  BCMfVieR  BP 
■CPRACTBRT  SXIDCS.  IMCkUOIHB 
ZN  81, 

A6-*e*  sai       Div,   t* 

RCPRACTBRT  HCTALS 
NCTAkkOCRAPHT 

ByCTlkC-BRlTTkC  TRANSITIBN 
IH  RCPACTBRT  NCTAkS. 

AB-ABT  BBI  BIV.    |7 

RCPRIBCRATI6H  STSTCHS 
CBNPCNSATIBN 

TRAHSkATIBN  BP  RUSSIAH 
RCSCARCHI    IHCRCAse  |N 
TMC  RATC  OP  CONOCNSATION 
IH  AN  CkCCTRie  PlCkO 
IN  PRCSCNCe  OP  IONS. 

AD-AOT  101  DIV.    IS 

RCLI  -     -     - 
SI 


ON 


bitm':isifhr;ssiiis»T, 

RCklABIklTT  VCRIPICATI 

PRBBRAH  PBR  NBD  III 

B  AIRB8RNC  BUIDANCC  SUSSTSTCH, 

AD-*fl»  IBT  Blv.   |i 

"CHBIZVOUS  TRAjeCTpRICS 

IHCRTIAk  BUIDAHCC 

PRCklHIHART  IHVCSTISATIBN 
BP  TMC  use  OP  IHCRTIAk 

BUIBANCe  POR  CO-PLANAR 
ORBITAL  RCNOCZVOUS, 

AD-A07  IIS  Ply,    II 

■CSCARCH  PRBBRAH  ABhIHISTRAT |BN 

BtvtkBPHCHTS  IN  TMC 
VCTCRAHS  ADH|HtSTRAT|BH 
RCSCARCM  PRBBRAH  BM  AlBS 
PBR  THC  BklHB, 

AD-BBT  IBi  Blv,   ja 

RCSISTBRS 

HAHUPa{tu*|HB  HCTHSeS 

PNBPUCTIBN  CHetHCCRIHfi 
nCASURCS  P6R  MIBM  RCklAB|L|TT. 


AB-AOA  «s« 


OIV, 


RCSPIRATIBM 
AkCAC 

CPPCCT  OP  MIBH  HABNCriC 
PICkDS  BN  RCiPIRATIBN 
ANP  PMBTOSTNTMCSIS  IN 

Ai.*0*  *SI  Ply,   IB 

NBABS 
CBSTS 

A  HARClHAk  CSST  PUNCT|OH 
POR  MIBMBAT  COMSTRUCTIOH 
AHD  OPCRATIOH, 

AO-AO*  *04  Dly.   as 

BCVCkOPHCNT  OP  OCCP 
DRABH  ONC-PtCCE  HICH 
PCRPORHAHCC  ROCKCT  NOTOR 

CAse, 

*D-*07  SIB  Blv.   »» 

ROCKCT  COHPONCNTS 
RUBSCR 

CPPCCT  BP  SURPACC  TRCAThCNTS 
ON  TMC  NCCHANICAk  BCMAVIbR 
8P  PIkkCe  RUBBCR. 


•*87  1*1 


PIV.    |4 


RBCKCT  |«N|TCRS 
BCSIBN 

.   SSklB-PRBPCkkANT  RBCKCT 
IBHITIBH  RCSCARCM. 

AB-*8T  an  OlV.   |« 

RBCKCT  I6MITCRS 
OITflCN 

TRAHSLATIOH  OP  RUSSIAN 
RCSCARCHI   ACeUHUkATIOH 
OP  OITBCH  IH  PklBMT, 

AD-AOT  17*  Ply,   |« 

ROCKCT  kAUNCMCRS 
DTHAHICS 

DATA  ACOUISITION  AND 
RCDUCTION  APPLICD  To 
ROCKCT  LAUNCMCR  DTHAHICS. 

AB-BOT  aoi  Dli,   II 

rockct  nbtbr  nozzkcs 
tmcrhbdtnanics 

invcstication  op  honcou ik  i  br | un 
pmcnohcna  in  rbckct 


w-u 


MOZILri, 

*»«i«y  lie 


•i«t  My 


•eCKCT  nOTO't  ItOLle  P«OPIkL*MTI 
■OCKCT  C*fCt 

DCVCLO'nCNT  or  DCCP 

D**aN  eM(>pi(ec  M|4M 
PCRreanANCC  aeciKT  noTe* 

*0-*eT  1<«  Olv,   IT 

ROCKCT  P«ePCLL*NT  «**INS 
TMCRNtL  ITiCtlCt 

THeHKAL  •■*|N  «TIIUCTU«*k 
«N*tTl|t, 

*D-*ey  !•<•       el*,  le 
■ecKCT  paerCkLAHTt 

CIM«U<T  C*tCt 

KINtTic  «TuOT   er  eeciCT  iixjtutt 

*i«*eT  »»»  elv,      •• 

■ecKCT  raepCLkANTs 
riRet 

trace   vcMickC   r*ePut*ieN 
cenp«*TntNT  rmc   H*i*iie 

INVISTleoTION, 

«e-4or  iji       Olv,   10 

•  eCKCT  F*erCLI.*NTl 

HTee*riNc 

6*1  PNAfe  ecconposf TioN 

or  HTDii«ziNe  paoPCLLtNTi , 

*0-*0T  IJ«  Blv,    le 

•OCKCT  aeeaCkLANTt 

■eiCHT 

ePTimiATioN  or  irtcc 
■ctaMTi  rea  kiNc** 

tTKUCTua«L  ■(I6HT  OCarNOCNCC 

ON  aaeacLLtNT  acieMT, 

*e-40*  i«4  Olv,    It 

HOCKITt 

CNCINtCeiNfi  atRfOMNCk 

TR«NSk*'ieM  er  ausiioM 
**TickCi  MOkC  er  eN«iNCK*|N6 
rrasoNNCL  in  sovict 

nlklT««T  tCICNCC, 

*»-*eT  lei       •■«,  i» 

■ecKCTt 

HONiNe  ecviecs 

T»«N*L<TION  er  RUSIMM 
■tSCAWCNI   Non|N«  eulBAMCC 

er  •ecKCTS, 

*e-*oT  ii*       ei«.  If 

•OCKtTt 
tT«4lN6 

erT|n|X*TieH  or  ST*«c 

■CI«MTS  re*  LINEAR 
STRUCTURAL  •CICHT  OlrCNOCNcr 
ON  raOPCLLANT  ■ei«HT. 

AB-404  •«*  ei«(    |< 

ROLLINS  (NCTaLLURST) 
TANTALUM  ALLOTS 

PILOT  PROeuCTION  AND 
CVALUATION  or  TANTALU" 
ALLOT  SHCCT, 

AB>40T  le<  el«,   14 

ROTATfOH 

ArROOTNAHlC 

TRANSLAT 
RCSCARCHI 
or  TNe  NIRT 
LAR  TO  TMr 

or  ACRoeTNA 
seeics  or  * 

AT  ORCATI* 

VCLOCITlel, 

AO-AOT  MS  Olv, 

CLteTRecHct 

TRAHtLAT 
RrSCARCHt 

roR  OrRIVAT 
CCPMALOSRAn 
ROTATION  or 
Ae>40T 


CMARACTCRISTies 
ION  or  RUSSIAN 
APPLICATION 
On  RtSISTANCC 

CALCULATION 

nic  corrrieiCHTB 

STAT  ION 
SwPCRSONIC 


pnalocrapht 
ION  er  Russian 

APPLIANCE 

ION  or  clcctrocn. 

OURINO  PROLONSCe 
HUNAN  SuajECTS, 

i««      elv.  1 4 


RUSSER 

ELASTICITT 

TRANSLATION  OP  BEST 

«erhant  RESEarchi  eeuSLC 
RErpACTioN  or  RuaaE* 
IN  The  BcreanED  and 
IN  THE  uNecroanED  state, 
Ae-40T  004       elv. 


I<» 


auesEa 

MECHANICAL  PaOPEaTIES 

BrrtcT  or  suariCE  treatments 

ON  THE  MECHANICAL  SCHAVIOR 
or  riLLCe  RUSIER, 

AB>4eT  l«f  •!«,   |« 

RUTJLE 

heCnanical  Properties 

THE  ErPECTs  er  suarACE  coMetTioN 

ANO  CHEMICAL  rNVIRONnENT 

ON  THE  BEreanATiON  ano  raACTuas 

PROCESSES  or  CCRAHIC  MATERIALS, 

AB-4e4  «ae       eiv.   i« 

SArETT  HARNESS 

eesisN 

PERSONNEL  RESTRAINT  STSTEM 
STUOT  C«-<  eCMAVlLLANO 

CARiseui  ENSiNEEaiHa  eaARiNSt 

or  SArCTT  HARNESS  ANB 
SEATS, 

AB>4e4  iST  BIV<    I 

PENSONNEL  NESTRAINT  STSTEh 
STUOT,  CV-*  OCMAVILLANO 
CARISeu, 

AB»ie4  S«f  BIV,    I 


6aTA  ACRUISITIBN  ANB 
REDUCTION,   PHASE  VII, 
PRtOICTION  or  RESULTS 
or  AN  EVENT  rROM 
SAMPLE  BATA  ANALTSIS, 

AB>4eT  0*1  DIV.    If 

SANOaiCH  CONSTRUCTION 
HEAT  TRANSrER 

THERMAL  RESPOMSC  IN 
SAMBaiCM  PANELS, 

AB>4eT  eas       di».   is 

SANBRICH  CONSTRUCTION 
LAMINlTCO  PLASTICS 

riBCRCLASS'REINrORCED 

SANBRICH  STRUCTURE  rOR 
AIRrRAnC  USE, 

AB-AOT  Si«  DIV,    1 

**^'kklTC  NETRORKS 

scRrBuLiNe 

multIsatellite  control, 
ao-aot  ojs       biv,  * 


SATEL 


TELLITES  lARTlriCIAL 
CBNTReL  STSTEMS 


or 


SAHPLIMS 
ElPERI 


MENTAL  DATA 


multisatellIte  contbol, 

AB'AOT  Oil  BIV,   a 

SATELLITES  lAaTiriCIALI 
BRAS 

ATMOSPHERIC  PERTURBATIONS 
ARTlrlCIAL  SATELLITES, 
AB>4eT  044  BIV,    |t 

SATELLITES  <ARTlriC|ALI 
GEOBESICS 

STAR.riELD  PHOTOORAPHT 
ANO  LASER  RAN«|N6  TECHNIBUES 
ro*  SATELLITE. BASED  «r0DET|C 

MEASUREMENTS, 

AD-40T  iJt  Olv,   i 

SATELLITES  lARTtriCtALI 
Lift  riPECTANCT 

STATISTICS  or  SATELLITES 

That  are  launched  at 
re6ular  intervals  and 

HAVE  AN  EIPOnENTIAL 
DISTRIBUTION  or  LirETIMES. 

Ae«40T  140  DIV,    It 

RATES  or  CMANOE  or 

SATELLITE  ORBITAL  ELEHEMTS 
CAUSEB  BT  a  PERTURDINS 
rORCE, 

Aft. 404  a«B  BIV.    It 

APPLICATION  or  BTNAMIC 

p*o«a<Hn|Nc  TO  The 
ocTeRxiNATioN  or  optihal 

SATELLITE  TRAjECToaiES, 

AD-40T  Ott  DiV.    It 

BETCRMlNATION  OP  OBBITS 

USINC  OPTICAL  MEANS. 

AB>40T  041  BIV,    It 

SATELLITES  <AaTiriC|ALI 
BABAR  TRACKING 

BETERMlNATION  or  THE 

ErrECT  or  dtnamic  errors 

or  A  RADAR  SATELLITE 
TRACKER  ON  ORBIT  PREBtCT|DN, 
AO-AOT  ejl  BIV,   a 

SATELLITES  IARTlriCI*LI 
STABlLltATlON 

SENERAL  EOUATIONS  OP 
MOTION  rOR  A  oravitationallt 
ORIENTEB  HULTirLt.rART 
SATELLITE. 

Ae-40t  t|*  DIV.    It 

SCIENTlnc  PERSONNEL 
AERONAUTICS 

TRANSLATION  or  RUSSiAN 
RESEARCHI  DEGREES  Or 
TALENT)  RESUME  Or 
THE  CREATIVE  aORK  Or 
OLEG  KON»TANT|NeV|eH  AMTONOV. 
AIRCRArT  BESISN  EN«|NEER, 

Ae>4BT  Its  BIV,    I 

SCIENTlnc  PERSONNEL 
RAGES 

THE  RELATION  Or  SALA"T 

Te  THE  suPPLT  or 

SCIENTISTS  AND   ENSINEERS. 

Ae-404  *i«       Dtv.  a3 

SCIENTlnc  RESEARCH 

EARTN.HANDLINS  Ee¥lPRENT 

SCIENTtrtC  AND  TECHNICAL 
APPLICATIONS  rORECAST, 

AO-AOT  OTT  DiV.    IT 


SEISMOLOCT 

POSITION  riNDIMS 

THEORETICAL  STUDIES  RELATED 
TO  THE  DETERMINATION 
or  SEISMIC  ENEROT  SOuRCl 
DEPTH, 

a6«40t  tjB      Div.  a 

SEMICONBWCTINS  riLMS 
MATERIALS 

TH|N>riLM  MONOTRONICS. 
Ae-4DT  ttT  BIV,   S 


SEMICONDUCTOa  DCVICES 
AMPLiriERS 

CHARACTERISTICS  OP  A 
PHOTON  COUPLEO  AMPLiriER. 

AD>4aT  OJt  DiV,   »» 

SEMICONBUCTOR  BEVICES 

riLMs 

ACTIVE  THIN  riLM  TECHNIBUES 
MtCROMIN  PROGRAM, 

AD-4DT  »T|  DIV,   B 


SCnlCDNDUCTOR  DEVICrt 

manupactuRIng  methods 
THiN>riLM  hondtrSnics. 

AD-40T  t«T  DiV,   • 

SEMtCONDUCTDR  DCVICES 
NOISE  IRADIOI 

RESEARCH  ON  SDLlO  STATE 
NOISE  DEVICKS, 

AD-aoT  tti       Olv,  a 

SEHICONDUCTOaS 

OPTICAL  PBoPCRTlIt 

crrccT  or  pRcstuac 

OH  OPTICAL  PROPERTIES 
OP  SEMICONDUCTORS. 

AD-40T  DRT  Dl«,   II 

SEMICONDUCTORS 

RARE  EARTH  ELEMENTS 

STUDT  or  SEMICONDUCTINS 
PROPERTIES  or  SELfCTCD 
RARE  EARTH  METALS  AND 
COMPOUNDS. 

AD-AOt  oat        DIV.   II 

SEMICONDUCTOaS 

SCIENTlnc    REStMCM 

RESEARCH  DM  StnlCOHDUCToRS. 

AD-4D4  ara       div.  li 

SENSDRT  MECHANISMS 

ELtCTaeCNCEPHALeGRAPHT 

ATTENTIOH,  HABITUATION 

AND  coNeiTieaiNa  as 

RCLATED  TO  THE  DRAIN 
RAVES, 

A6>40y  »»<•  DIV,    I* 

SERIES 

DirrERENCC  COUATIONS 

ASTNPTDTIC  BEHAVIOR  OP 

SOLUTIONS  or  BirrERENT|AL-Dirrca« 

ENCE  EOUATIONS. 

AD>4eT  014  DIV,    II 

SERIES 

NUMERICAL  ANALTSIS 

A  CONriDENCC  INTERVAL 

COMPARISON  or  Tao  test 

PROCEDURES  PROPOSED  POR 
THE  DEHRENS«riSHCR 
PROBLEM, 

AD'ioT  t4T  DIV,   II 

SERICS 

NUMERICAL  METHODS  AMD  PROCEDURES 

APPRO! IMATE  METHODS  'OR 
THE  SOLUTION  or  CERTAIN 
DUAL  rouRIER.BESSEL 
SCRIES  RELATIONS, 

AB-4DT  ITO  DIV.    |l 

SEROTONIN 

REACTION  KINETICS 

SEROTONIN  D|ND|N«  TO 
PREPARATIONS  PROM  RAT 
DRAIN, 

A6«4aT  147 


DIV, 


i* 


SHAPED  CHAR«ES 

HTPEBvELOCITT  PRDjCCTILCS 

SHAPCD  CHARGE  HTPCRvCLOCITV 
PROJECTOR  ADVANCEMENT 
AND  DATA  SATHERINB, 

AD-40T  IIS  DIV,   It 

SHEAR  STRESSES 

INTEIRAL  CaUATIONS 

APPRDIIMATC  ANALTTICAL 
SOLUTION  or  SIHILARITT 
DObNDART  LATER  COUATIONS 
alTM  VARIADLE  PLUID 
PROPERTttS. 

AD>404  070  DIV.   « 

SHEETS 
aCLDS 

TaANSLATION  or  GERMAN 
RESEARCH.   STRESS  OlSTRlBUTtON 
IN  ElCCTRIC  RESISTANCC 
efLDlNG  JOINTS  IN  TH|N 

Sheet  metals, 

Ae-40T  !«•       BIV.  la 

Shelters 

mSbels  iSIMULATIOnSi 

eCSCRI^TtON,  ElPERIMENTAL 

CALIDRATION,  AND  ANALTSIS 
DP  THC  RAD t At  ION  TEST 
PACILITT  AT  THE  PRDTCCTIVC 
STRUCTURES  DEVELOPNCNT 
CCNTER. 

AD-40T  It?  DIV,   ID 

shielding 

nuclCar  propulsion 

translation  russian  research! 
protection  op  transport 
units  bith  nucltar-propulsion 
engines  (selected  parts*. 

Ae-40T  I0«  DIV,   II 

SHIELDING 

VAN  ALLEN  RADIATION  DELT 

SHIlLDINa  REDUlREMt^TS 
POR  RADIATION  DClT 
PARTICLES, 

AD-40T  «04  DIV.   t* 

Ship  hulls 

PLUID  DTNAMIC  PRDPCRTICt 

ESTIHATieN  OP  STADlLITV 
DERlVATlyEI  AND  InDICCS 
OP  VARIOUS  SHIP  roRMS, 
AND  COMPARISON  alTP 
ClPCaiNENTAL  BESULTS, 

Ae-40T  t4t  DIV,   II 

Ships 

htBrootnamics 

HIGHER  ORDER  CrrCCT 
ON  NAVES  DP  DULSDUS 

SHIPS, 

AD«4e*  •DR  DIV.   II 


Ni-ie 


•moci  tudcs 
clcctbdnasnctibn 

CLCCTROmashCTIC  tMOCR 

.  ...  . tnImic 

•i*. 


ID 


TUDC  POa  AERDD 
RCSCARCH, 

AD-40T  ISI 

IHDCR  TUDCt 
TRANSDUCCRS 

..,;j["*Mie  PERPORMANcc  or. 

PRESSURE  TRANSDUCERS 

IN  SMOCK  AND  DETONATION 

Aft-40T  IBI  DIV, 

SHOCK  SAVES 
MCASURCMCNT 

APPLICATION  or  HETERODTNC 
ANALTXCRS  TO  PULIE 
ANALTSIS, 

»D-44»  117         Dl«,  »9 

■MOCK  DAVES 

PLANCTART  ATNOSPHrRCB 

COMPUTATION  DP  DBLIDUC 

?sr:E:r5ASji:*""^"'" 

AD>404  aao       DIV,  t 

SHOCK  NAVES 
STRUCTURCS 

STRUCTURES  TO  DLASTi 
PMTSICAL  VULNERADILITV 
OP  STEEL  MILLS. 

AD-40T  IBS  Dl«.    II 

•"fsjor*" 


...IJCOBT  OP  ELECTBON 
DRIVEN  SHOCK  BAVCS, 

AO-aST  ID*  DIV. 


II 


••kif?!..AL  , 

«ri*»«I*!j  CONTROL  STSTCm, 


lAL  GROBTM 


AD-40T  040 


Olv,   II 


•ILieON 

MlcihisMSi:.!;!'-"  ««""«•"" 

AD-4DT  171  DIV,   D 

SILICON  COMPOUNDS 

MtAt.RisiSTANT  PLASTICS 

...  Sifl!:"'"****''"*  •"l«yANT 

POL • "«■» I 

AD-44»  001  DIV,   a 

SILICON  COMPOUNDS 

tTNtMESIS  iCHtMISTRT) 

coM:5:5;i'"'  •'  "•—• «talli« 

AB-40T  170 


•  i«l 


SILICONC  PLASTICS 

STNTMCSli  (CHEMtSTRTi 


.-..II?^?*!"  ■'  CLASTOMCaS 

CONTAINING  Sl.N  DONDS 

IN  THC  NAiN  Chain. 

AD-4DT  OIR  DIV,   a 

SILDS 

KiMAUST  GASCS 

ONC>D|MENStONAL  ANALTSID 
OP  DUCTED  sues  AND 
A  METHOD  OP  SCALINS 
MODEL  TEST  DATA  DP 
AIR  ENTRAINMENT  RATIO 
TO  PULL  SCALE, 

AD-4DT  SDI  DIV.   I I 

SILOIANES 

POLTMERIIATION 

TRinSLATION  or  RUSSIAN 
RESEARCHI   NETNOD  DP 
OBTAINING  I .NOaMAL-MEIAMETHTLPDLI 
DIMETHTL  SILDlAHCi,  ^' 

AD*40T  IT*  DIV,   « 

SIMULATION 

STATISTICAL  ANALTSIS 

STATISTICAL  APPROACH 
TO  SlnuLATION  or  INVENTODT 
PRODLEMS, 

AD-4D4  071  DIV.   14 

*'»viTs;'mbfH 

GALLIUM  ARSENIBE  BENDRITE 
SINGLE  CRTSTAL  PRO«RAN, 

AB.404  a«|  i|«,   «« 

SIN«LE  CNTBTALS 
CPITAIIAL  GRDBTH 

CPITAIIAL  CONTROL  STSTCN, 
AD-40T  040  DIV.   II 

SIHOLC  CRTSTaLS 
OSCILLATION 

CIPERtNENTAL  INVCST|««T|DN 
OP  CURRENT  LINITINO 
AND  OBCILLATIDN  In 
CDS  . 

A0*40T  Oil 

SITE  SElCCTIDN 
DCAPDN  ST*TCmS 


•  IV, 


VULNERADILITT  MOBEL  'OR 
DCAPDN  SITES  BITH  INtIrBCPENB- 
INT  ELtMCHTS, 

AD«4D*  aio 


•IV,    II 


Skin 

AODORPTtON 


•jjic.JTUDICS  |N  PERCUTANEOUS 

"TION, 


ADSORP...  . 

AD-404  070 


Olv, 


I* 


skv  drismtness 
atdmIc  properties 

STUDICS  or  METaSTADLC 

ATOMS  AND  MOlCCULES 
USING  DIAM  TtCHNIOUES. 

AD«4DT  014  DIV,   I 


SLDtMIM 
DAMPING 

—  !'"«»I"«''TAL  INVESTICATIDH 
•r  SLOtH|N«|  SLOSH 

TaSkI"*  *"  "'••"••  'WLLANT 

a4-4DT  Iri         DIV.   IT 

••HSkTi?r""'"^'»- 

eOHHUNICATIONS  ANALTSIS 
IN  LOalSTtCS  MANAGCMENT. 

AD«4DT  DOT  Dir,    ID 

••J^J>-«?'!'?!¥»'C»TI«H 


'ORMANCE  IHUMANI 
„.;•"*  !''««*•  «'  eOMMUIIICATION 
5£SI!*'5*"  •"  'BODLCM  SOLVING 

AD-AOT  lal  BIV.   ID 


SOCIAL  scicNces 

DCCTllON  MAKINC 

STRATEBT  roR  DECISION. 
AD.40T  144  DIV.   tl 

•OCIAL  SCICNCCS 

USSR 

... T!*!**-*^'*"  •'  "USSIAN 

articlci   communism  duildup 


AND  THE  SOCIAL  SCICNCCS 
Ae«40T  |<|] 


pIv.  ji 


SOIL  NCCNANICS 
CBATERING 

STADILITT  OP  CRATER 
SLOPESI   SOIL  MECHANieS, 

Ae-404  RRD  Div.    |S 

soil  mechanics 
tIst  hetmods 

strain  variation  in 

A  TRIAIIAL  SOIL  TEST, 

AD-404  «SI  DIV,    IS 

sblar  cclls 
materiSls 

gallium  arscnide  dendritc 

SINGLC  CRYSTAL  PROGRAM, 

AB.404  a«|  4|,,   J, 

SOLAB  PLABCS 
ASTRONOMY 

TRANSLATION  OP  RUSSIAN 
RESEARCHI  EIPLOSIONS 

ON    THE    SUN. 

AD-AOT   lae  DIV,     a 

"^ijMTSJsr  •«">•«"« 

RCSEARCH  ON  NPt-DASCD 

OKIDIIER  CHEMISTRT. 

AD-40T  I4t  DIV,    10 

SOLID  flOCKCT  PROPELLANTS 
ISNI TION 

SOLID-PROPELLANT  ROCHET 
IGNITION  RESEARCH, 

AD-40T  tiS  BIV,    10 

SOUND 

PROPAOATIDN 

STUOT  or  COUPLING  OP 

masnetontdrodtnamic  raves 
to  acoustic  baves  at 
a  plasma. neutral  gas 
dounoart, 

AD. GOT  140 


DIV,   IS 


SOUND  TRANSMISSION 

ATMOSPHERE 


PROPAGATION  or  ACOUSTIC. SRAVIT* 
BAVES  IN  A  TEMPERATURE.  AND 
R|ND.STRAT|P|ED  ATMOSPHERE, 

AD.40T  iRt  DIV.   IS 

SPACE  DIOLDGT 

SCIEHTIPIC  RESEARCH 

... I!*!!»»-il!«"  •'  BUMANIAN 

ARTICLCI  SPACE  D|OLDGT| 
A  MCa  SCICNCC, 

AD.40T  lOf  DIV.    I* 

SPACC  COHNUNICATION  STSTCHS 
SPACE  PLIGHT 

TRANSLATION  OP  RUSSIAN 
RCSCARCHI    riRST  fPACC 
PLIGHT  AND  RADIO  CLCCTRONlCS. 
AD.GOT  IIR  DIV.    It 

•'ISi.J*!'"!''!!*"^*''  CONDITIONS 

SPACC  PLIOHT 

SPACE  ENVIRONMENT, 
AD.40T  040  DIV,    |t 

SPACC  PLIOHT 
OPTlMltATION 

DPTIHUM  INTEBPLANCTaRT 
ROCKET  PLIGHTS, 

AO-AOT  S4A  DIV,    II 

SPACC  PLIGHT 

SPACC  CDNHUNICATIDH  STSTCHS 

TRANSLAtliN  Ot    RUSSIAN 
RCSCARCHI   P|RST  SPACC 
PLIGHT  AND  RABIe  CLCCTRONlCS. 
AB.AOT  |<«  BIV,    It 

SPACE  PLISMT 
TRAjEtTORIES 

__,TTPES  OP  SPACE  PLISMT 
TRAJCCTORIES. 

AD.404  ««S  BIy,   ^g 

SPACE  PROPULSION 

ELCCTRIC  PROPULSION 

STUDT  OP  ELECTRICAL 
RROPULSIDH  IN  THC  SPAiC 
PROBRAH. 

AD.4DT  141  DIV.    II 

SPACC  SURVEILLANCE  STSTEMS 
COMPUTERS 

CLCCTRONIC  STSTCHS  DIVISION 
PRCCISIOH  DROIT  DCTCRmINATIDh 


flHO-nA 


PROaRAM, 

AD.40T    Oil 


•  IV. 


SPACC  SURVCILLANCC  STSTCHS 
CONTROL  STSTCHS 

HULTliATCLLlTt  CONTROL, 


AD-AOT  Oil 


DIV. 


SPACC  SURVCILLANCC  STSTCHS 
RADAR  TRACKING 

DCTCRMlNATlDN  OP  THC 
CPPCCT  DP  DYNAMIC  CRRORS 
OP  A  RADAR  SATELLITE 
TRACKCR  ON  ORD|T  PRCDICT|ON. 
AD-40T  Oil  DIV.   a 

SPACCCRAPT 

ATTITUDC  CONTROL  SYSTEMS 

REACTION  BHCCL  ATTITUDC 
CONTROL  STSTCM, 

A0-40T  Sal  DIV,    |l 

SPACCCRAPT 

AUTOMATIC  PILOTS 

TRANSLATION  OP  RUSSIAN 
RCSCARCH  IPOPULARIZCDl I 

CLCCTRONIC  PILOTS  POR 
SPACC  APPLICATIONS, 

«D.*eT  If*  Olv,    It 

SPACCCRAPT 

SHICLDING 

SHIELDING  RCOUIREHCNTS 
roR  RADIATION  DCLT 
PARTICLCS, 

AD-40T  404  DIV.   10 

SPCCIAL  ruNCTIONS  IHAThCMATICALI 
COMPUTER  LOGIC 

IMPLICATION  TCCHNIDUCS 
POR  SeOLCAN  PUHCTIONS. 

AD-40T  III  Olv,   ID 

•'SSWVk'KSHS!*  '"'thcmatical, 

DCrCRMlNATIDN  OP  THC 
IRRCDUNDANT  COVCRS  DP 
A  PRIME  IMPLICANT 
TASLC, 

Ai-aOT  tIT  DIV.    IS 

REDUCTION  TCCMNIOUE  POR 
PRIME  IMPLICANT  TADlES, 

AB.40T  fjo  DlV.    |S 

•  MfJM^  rUNCTtONS  IMATMEMATICALI 

MORE  TABLCS  Of  THC 
INCOHPLCTE  BANMA-PUNCTION 
RATIO  ANO  OP  PCRCCNTAGE 
POINTS  or  THE  CH|-SeuARE 
DISTRIBUTION, 

AB.40T  ais  DIV,    IS 

SPECIAL  ruNCTIDNS  IHATNCNATICALI 
THCORY 

ON  SOMC  DOUDLC  'ARTHOGONALITT 
PROPCRTICS  OP  TMC  SPHEROIDAL 
AND  MATMICU  PUNCTIONS. 

AD.40T  III  DlV,    II 


•PCCTROPHOTORETERS 
OPERATION 

PERPORMANCC  AND  APPLICATION 
OP  A  DOUDLC-BEAM  INPRAREO 
SPECTROPHOTOMETER  IN  THE 
RCGION  ISO  TO  SO  CHt-ltl 

Ae-404  T71  Dl«,   ID 

SPECTROSCOPY 
MOON 

TRANSLATION  OP  RUSSIAN 
RESEARCHI    INVESTIGATIONS 
ON  THE  eOLORIMETRT  OP 
THE  MOON,   PT,  I, 
VISUAL  COLO»|HET*Y  DP 
INTEGRAL  MOONLIGHT,   PT, 
II.   A  NEB  PROCESSING 
OP  THE  POTSOAM  SPECTROPMOTOMCTRT 
AD-AOT  I«l  DIV,   I 

SPEECH  REPRCSCNTATION 
STANDARDIIATION 

RUSSIAN  TRANSLITERATION 
..SOUND  AND  SENSE, 

AD.4DT  141  Olv.  »l 

spiral  antennas 

antCnna  radiation  Patterns 

translation  op  east 
german  researchi  high 

PRCOUCNCT  TECHNIOuCs  AND 

AD.40T  t«D  DIV,   D 

BTABILITT 

LAMINAR  PLOa 

A  SENERAL  TMEORCM  eDNCCRN|N« 
THC  STADILITT  Or  A        »     •  » 
PARTICULAR  NON.NCBTONIAH 
PLUID, 

AD.40T  Oil  BIV,   « 

STABING 

OPTIMIZATION 

OPTIMIIATION  OP  STAGC 
BCISHTS  rUR  LINEAB 
STRUCTURAL  BCIGNT  BEPCHBCNCC 
ON  PROPCLLANT  BCIGHT. 

AD.404  0*4  DlV,   II 

STASNATION  POINT 
MYPCRSONIC  PLOB 

MONEOUILIBRIUM  HTPCRSDNIC 
STASNATION  PlOB  AT 
LOB  RETHDLDS  NURDCRS. 

AD.40T  lis  BIV,   a 

ITAINLCSS  STEEL 

STRCTCM  PORMINS 

HIGH  STRENGTH  ALLOTS 
|Y  CRVOGENIC  STRETCH. PORMINS. 
AD-AOA  B7T  DlV.   ia 


flTA-flXM 


ST*KS 

RASNCTOMTeKOOTNlntCf 

viKiAL  THcencn  re* 

•  Ck'>ail<VtT*T|H*    AND 

•«ot*TiN6  e*iceus  srsTint 

AND  ITS  APPLICATIONt, 

«e>40T  ilt  pIV,   i 

ITATICt 

|NITIIunCMT*T|ON 

TatNSk'TION  or  P*(MCM 

•riCAdCHi  i.>aoii*Te*T 
re*  iTATiet  ano  rMOTorLAiTieiTT. 
Ae.*e*  *••       eiv,  t» 

tTATIfTICAk  AHALTSIS 
elSTMleuTION  TM(0*T 

"UkTlPkC  otcifiON  iiCkCCTien 

AND  *ANKiN6l  VULCS, 

Ae-4e'  e»T       eiv.  i» 

•TATISTICAk  AMAkTtll 

cxrraineNTAL  data 

DATA  ACOUISITION  AHQ 
aCOUCTION,   PMAIC  VII, 

r*(DicTiaN  or  kciults 

or  AN  CVCNT  r*ON 
tAn*LC  DATA  ANALT*!*, 

AO-40T  e«l  OIV.    IS 

STATISriCAk  ANAkTSIS 
HAtail  Ak«C**A 

ON  TMC  DtST*|euT|eM 
or  THC  LA*ettT  CHA*ACT(*|STtC 

■ooT  or  A  nAT*ia  in 

nUkT|VA*|ATe  ANAbTSIS. 

AO-40T  e»i  0|»     11 

ON  ekCnCNTA*T  «TNnCT*|C 

ruNCTiONi  or  thc  •oots 
or  Tie  nAT*ters  in 

nUkT|VA*|ATr  ANALTtlS, 

Ae-*oT  e««       oiv,   ,s 

iTATISTICAk  ANALTSIS 
RIklTAMT  INTItLierNce 

AN  ArrLiCATioN  or  batcs  thcomkn 

AS  A  NTPOTHeslI-ttLCCTION 

Ale  IN  A  conrucii  iNreNHATieN.r*ec> 


PMOekCN, 

Zb-AO'  I4T 


eivi   1« 


CftlN*  tTSTCN, 

Ae«4a7  »ti 


eiv. 


!• 


STATISTICAL  ANAkTSIS 
THCONT 

ON  THC  ASTNPTOTIC  TH(0*T 

or  rii(e-a|BTH  scouCNTiAk 
coNrietNce  tNTC*vAkS  ro* 

TMC  nrAN, 

Ae-40T  101       eiv.   IS 

TMf  ANOMAkOUS  eoNcerT 
or  STATISTICAL  CVIOCnCCI 

Aliens,  tNTCNPaCTATlONS, 
AND  CLCNCNTANt  ClPOSITION, 

Ae-407  !«•  OIV.    IS 

•'JJi?Ji*SkT8'»"'»"^""* 

eeuNBS  or  THC  (ipcctatiom 

or  A  CONVtl  ruNCTION 
or  A  nULTIVARIATC 

*ANoeH  vA*iAaLC. 

Ae-404  »<tO  OIV.    IS 

STATISTICAL  eiSTaiBuTIONS 

STATISTICAL  raoccsscs 

tSTMATION  or  TMC  TaANSITION 
elSTailuTIONS  or  A 
HANKOV  *CNC*AL  PaOCCSS, 

AB-40T  ISO  DIV.    IS 

•TATISTICAL  DISTaiBUTIONS 
TABLCS 

Noat  TABLCS  or  thc 

INCenPLCTr  •AHNA.rUNCTION 
NATIO  AND  or  PCacrNTAOC 

POINTS  or  THC  CH|.seuAac 

elSTaiBUTION, 

AB.40T  <»ei       eiv.   IS 

STATISTICAL  rUNCTIONS 
ANALTSIS  or  VAaiANCC 

HAllMu"  LIKCLIMOOO  CSTIHATC 

or  TMf  coaacLATlON 
cocrpicitNT, 

Ae>404  *ie       oiv.  IS 

STATISTICAL  rUNCTIONS 

HtTaix  ALScaat 

ON  THC  OIST*IBUTI0N 

or  THf  LAaccsT  CMAaACTcaiSTlc 
aeoT  or  a  HATati  in 

nULT|VAa|ATC  ANALYSIS. 

Ae-40»  o»o       eiv.   is 

ON  CLClNTAaT  STHnCTBIC 

ruNCTioNS  or  the  aeoTS 

or  TBO  NATaicCS  IN 
nuLT|VA*lATC  ANALTSIS, 

Ae-40T  e«f       OIV,   IS 

STATISTICAL  raoccsscs 
LCAST  souAaes  nCTHOe 

LCaST  SOUAaCS  eSTIHATlON 

IN  riNiTC  HAaicov  raoccsscs, 
Ae>404  «ee       eiv,   |f 

STATISTICAL  PaoCCSSCS 
PBTCNTIAL  THCOav 

HAanoNie  puhctions  anp 

HITTING  elSTaiBUTlONS 

fo'   HAaKOv  paocesscs, 

AD-40T  Itl  OIV,    ,s 

STATISTICAL  PaoCCSStS 

STATISTICAL  DISTaiBUTIONS 

CSTlHATION  or  THC  T*ANS|T|ON 

etSTaiBuTioNs  or  a 
nAaiov  acNia/iL  raeccss, 

AD>40T  ISO  ilv,    |S 

STATISTICAL  TCSTS 
ANALTSIS 

A  CONriOCNCE  INTCaVAk 

conpapison  or  Tao  tcst 
paeccDwacs  ppoposcb  ran 
TMK  BCMNCMs-risMca 


■TATISTICAk  TCSTS 

SCOUCNTIAk  ANALTSIS 

OPTIMAk  SaOUP  TCSTINS, 
AB-AOT  04S  DIV,    |S 

■  TCCk 

AkkOTS 

T*ANSkATioN  or  auSSIAN 
■CSCAaCH,   inplucncc 
or  ALLOriNc  CLCNCNTS 

ON  THC  paopcPTics  or 

»TCCk. 

A6-40T  114  elVi 


l» 


STCCk 

CO* 


aoSIBN  INHIBITION 

iNvcsTiCATioN  or  acHCeiAk 
HCASuacs  roa  cohbatinb 

ACCCkCBATCO  OalOATION 
INOUCCB  bt  vanabiuh 
CONTAHlNATlON, 

Ae>40T  ISA  OIV,    I* 

STCCk 

ralcTuac  ihCcmanicsi 

raACTuac  nicaonCCHANics 

IN  HlOM.STaCNCTH  STCCkt 
ANO  TITANIUM, 

AD-40T  Oas  etV,    |T 

INVCSTIftATION  or  NCCHANISn 

or  PAikuac  or  hI6m>st*cn«tm 

HATCaiALS.   PAPT  II, 

THC  crrccT  or  thickncss 

AND  TCHPiaiHS  TCHPCaATuaC 
ON  PNACTuaC  APPCAPANCC 

TaANSITION  TCMPcpATuar 
AND  caiTiCAL  raACTuac 

TOUOHMCSS  or  HIBH  STRCNSTH 
SHCCr  STCCL. 

Ae>40T  »!•       eiv.   i» 

INVCSTtCAtlON  or  NCCHANISn 

or  rAiLuac  or  Hi6H-sTacN«TH 

HATCaiALB.   PA*T  II, 

A  coNPAaisoN  or  raACTuac 

TOUSNNCSS  or  HISH^STaCNCTH 
SHCCT  STCCL  AS  OCTCanlNCD 
BT  COhPlIANCC  6A6C  AND 

raACTuac-ApptiBANec  hcthods, 

AD-40T  lis  eiv,    |» 

iTCCL 

HCAT  TBCATnCnT 

TBANSLATION  or  POLISH 
acSCAaCM,   HASNCTOHCAT 
TaCATHCNT  or  STCCL. 

AD'AOT  lao  OIV,   <4 

STCCL  INeUSTBT 

NUCLCA*  CVPLOSION  DA-HASC 

acsPONSC  or  dpao  ttpc 
sTaucTuacs  to  blasti 

PHYSICAL  VULNCaABILITT 
or  STCCL  "IkkS. 

AD-4eT  IBB  Bl«,    |1 

STOCHASTIC  raoccsscs 

CeUATIONS 

INVANIANT  IHBCDDINS  and 
■AVC  PaoPACATION  IN 
STOCHASTIC  nCOIA, 

A0-40T  OIT  OIV.   i§ 

STOCHASTIC  raoccsscs 
hathchatical  HODCLS 

TMC  ANOXA^OUS  eONCCPT 
or  STATISTICAL  tVIDCNCCI 

Aliens,  iNTcapaCTATiONS. 
ANO  CkcncNTAav  cxposition, 

AB>4eT     S<IB  DIV,        IS 

stock  kCvCL  CONTaOL 
BCAPON  STSTCHS 

sent  iHPLiCATiONs  or 

•■CAPONS  STSTCn  SUPPOPT' 
Br  ANC, 

AD-4eT  iBT        eiv.   IB 

STOPASC  BATTCaiCS 

CLCCTaoecs 

IINC  CLCCTaoec  invcstisation. 
Ae-404  •♦•       eiv.  7 

STOaAOC  TAN'S 

PLASTIC  COATINGS 

POLTuaCTHANC  LININBS 

ro»   STCCL  ruck«sTeaA6c 

TANKS, 

Ae-407  sjs        eiv,   |a 
STaATesrncac 
AcaiAL  BAapAac 

TaANSLATION  Or  CAST 
tCNNAN  aCSCABCHI  AC*|AL 
COMBAT  IN  THC  STRATOSPHC*C 

ANO   A  SMALL  Ala.BATTLC 
LCIICON, 


-CON, 
Ae>407  I  SB 


eiv,  IS 


sracss  iPSTCHOkoevi 

ASTaONAUTS 

TBANSkATION  or  RUSSIAN 
aCSCAaCHI   BkOOB  ClacULATION 
PABAMCTCaS  or  THC  CCaCBPAL 

VASCULAB  SrSTCn  DuaiNA 
LONCITUOINAL    ONAV I T AT | ONAL 
LOADSI  enOTIONAL  STaCSS 

or  COSMONAUTS  ouaiNC 

SPACC  PlIOhTSI   and 

A  SrnPOSIUM  ON  APPLICD 

MicaoeioLOCT. 

AD-407  |i|  ely,    ,» 

STacsscs 

ceaaesioN 

iNPLUCNcc  or  sracss 
coaaosiON  on  sTacNom 
or  SLASS  riBcas, 

AB-407  OaO  OIV,    |« 

sracsscs 

rLSKIPkC  STBucTuacs 

BTNAHIC  sracss  eONCCNTaATIOHS 


IN  AN  CkASrIC  PkATC 

•ITR  alOie  ClaCUkA*  INCkwSION. 

Ae-4e4  BBi       eiv,  <l 

sracTCM  roaH|N« 
caroBCNics 

HIBH  sTaCNBTH  AkkOrs 

ST  caresCNic  sTacrCH-roBniNS, 

Ae-404  B77  BIV,   l4 

STNONTlun  COMPOUNDS 
IiaCANATCS 

sracss-STRAiN  bchavior 
er  sraoNTiuM  iIrcbnatc, 

Ae-4e7  ITS      iiv,  i* 

STRucTuRAk  Parts 

STRCisCS 

CLASTIC  ceuikiBMiun  er 

A  PkATC  BITM  A  RCINPORCCe 
CkklPTICAL  HOLC, 

Ae-4e4  «it       eiv,  <s 

STRUCTURAL  SHCkkS 

ecsiSN 

TRANSkATION  or  RUSSIAN 
aCSCARCHI    A;«PlICaTION 
or  THC  mCthoo  or  CONSCCUTIVC 
APPROIIRATIOnS  in  THC 
BCBIBN  or  RIBBCe  SHCkkSi 

Ae>407  IIS       oiv,  <s 

STRUCTURAL  SNCLLS 
CkASTICITr 

COMPARISON  or  SHCkk 
ANO  CkASTICITr  TMCORT 
SOkUTIONS  rOR  THICK, 
ORTHOTROPIC,  CiaCUkAR 

CTkiNoaicAk  SHCkbs, 

Ae-4o7  iiT       eiv,  it 

SUBMABINi  nUkkS 

rikAMCNT  aOUNB  CONSTRUCTION 
CTCLIC-LDAeiNO  TCSTS 

or  TBO  aLAss-aciNroRCCo 

PLASTIC  CTLINDCaS, 

AD-407  070  DIV,   Jl 

suPCBAcaeeTNAMies 

JCTS 

BACKSaOUNO  ANO  SARPLINS 

crrccTS  IN  race  jcT 

STUDICS  BT  nOkCCULAB 
SCAM  MCASUaCMCNTS, 

Ae-407  tea       eiv,  t 

surcacoNOucTivirr 
NcuaisToas 

surcacONOucTivc  NcueiSTo* 

Devices, 

AD-407  |f«  elV.  It 

suPcaeoNOucTeaf 

rCBMIONS 

POSSIBILlTT  or  AN  CNCRST 

•AP  IN  ThC  spcctrum 
or  A  BCBCNcaATC  rc*ni 
LISUIB, 

AD-407  oat  eiv,  as 

suPcacONOucToas  . 
MACNCric  riCLBS 

rcaSISTCNT  HreROBTNANIC 
CU**CNTS  IN  HC   III 
rtCLO  HOm06CN|ZAT|ON  BT 

surc*coNeucT|NG  noLkoa 

CTLINDCa, 

AD-407  07S  eiv,   i$ 

SuPCasONIC  PLOB 

MATHCmATICAL  ANALTSIS 

MCTHOO  or  CMAaACTCaiSTICS 

roa  TMC  supcasoNic 

PLOB  or  AN  leCAL  BISSeClATiNt 

OASi  ceuiLieaiuN  rkos, 

AO-AQT  SSS  6tV,   « 

SUPC*SONIC  PkOa 
ppcssuac 

SACRSROUNe  ANO  SAHPLINS 

crrccTS  IN  Pace  jcT 

SruBles  BT  noLCCULAB 

BCAM  NCASUaCnCNTS, 

AD-407  to*  eiv,    f 

SUPCaSONIC  PLOB 
aoTATION 

TBANSLATION  Or  BUSSIAN 

aesCAacHi   application 

er  THC  NCRTON  aCSISTANCC 

LAB  TO  THC  CALCULATION 

or  ACaoDTNAMlc  COCrriCICNTS 

BOOICS  or  aOTATION 

AT  cacATca  SUPCasONIC 

VCkOCITICS, 

Ae-407  isi       eiv.  t 


SuavivAL 

COMMUNICATION  STSTCmS 

suavivABiLiTT  or  aceuNBANT 

COMMUNICATIONS  STSTCMS, 

Ae-4e7  114       ilv,  s 

ON  eiSTBIBUTCO  CONMUMICATleNS 


NCTBORKS, 

AB-407  S«| 


eiv, 


SRlrCHlNG  CtRCylTS 

SaTcs  (ciacuTtsi 

ON  THC  MINIMUM  STASC 
BCALIIATION  or  SalTCHlHB 
ruNCTtONS  US|N«  LOSIC 
SATCS  alTH  LIMITCe 

rAN-iN, 

A6-407  *<*  eiv,   SO 

STNCHBOS 

CLCeraoN  scams 

CLCCraOMCCHANlCAL  RAVCS 
ON  aOTATINO  CLCCTaON 
SCANS, 

A6-407  lOS  •!«,   at 


»-M 


tvHCMtes 

niLITART  acBUIRCMCNTS 

kIMiriHS  STNCHRO  LOABS 
IN  400  CTCLC  CONTROL, 

Te*ouc  ANO  M|ite  srstcns 

roa  MiL-s-«070BA  sTNcnaes, 

AB-407  I7S  eiv,   7 

LIMITINS  STNCHBO  LOABS 
IN  40  CTCLC  CONTROL,   * 
TOROUe  ANO  nilCB  STSTCNS 
roa  n|k-S-l070BA  STNCHBOS, 

AB-4B7  174  PIV,   7 

STNTHCSIS  ICHCHISTRTI 
CbASTONcAs 

STNTHCSIS  or  kOR  TCHPcaATuat 
eik  BCSISTAHT  uaCTHANC 
Ck*STONCaS, 

Ae-407  tea       oiv,   la 

STNTNCTIC  RUBBCR 

nCCHANICAk  PRBPCKTICS 

crrccT  or  suerAcc  trcatmCnts 

OH  me  NCCHANICAk  scHAvioa 
or  riLkce  RuescR, 

AB-BOT  Its        eiv,   1* 
TABLCS 

ricrea  analtsis 

A  TABLC  ro*  OSTAININO 

raiAL  VALucs  roa  cst|maT|ns 

•rkATtONSHIPS  IN  RHICH 
THC  eCPCNBCNT  VARIABkC 
IS  kiNITCD, 

AD-BO*  »a4        eiv.   If 

TANTAkUH  AkkOrs 

BOkkINC  iMCTALkuaari 

PILOT  PPOeuCTION  ANP 
■VALUATION  or  TANTALUM 
AkkOT  SHCCT, 

Ae-407  lot  DIV. 


<4 


TANTAkUH  CAPAClTOaS 

nANUPACTuaiNfi  NCTMOeS 

SOLID  eLCCTaOkTTC  TANTAkUM 

reiL  CArACiToa, 

AD-407  041  eiv,   B 

TCkCVISION  BISPLAT  STSTCMS 
ALL-aCATMCa  AVIATION 

CVALUATION  or  THC  CkOSCe-CIRa 
CUIT-TILCVISION  PILOT  RCAThCr. 
SRICriNa  rACILITT  AT  LAMBCar 
riCLO,  ST,  LOUIS,  Nissouai, 
A6-407  (so       eiv,   I 

TCkCVISION  DISPkAT  STSTCMS 
eiRCCTION  rlNBINS 

PCRHANCNT  Rceeaeca  roa 

RABIO  DiaCCTlON  riNO|N« 

catmobc  rat  Tuac  scaring 

OlSPkAT  UNIT, 

Ae-404  «Bs       eiv,  i» 

TCNMINAL  BALLISTICS 

HrPCRvCLeCITT  PROjCCTILCS 

SNAPCe  CHAR6C  HTPCavCLOCITT 

paojceroa  advanccmcnt 

AND  DATA  SATHCaiNO, 

AD-407  lis  OIV,   tt 

TcanlNAL  PLIGHT  PACILITICS 

•CATHca  roaecASTiNG 

CVALUATION  or  THC  CL0SC0-CIK» 
CUIT.rtLCVISIDN  PILOT  BCAThCR. 
BRICriNC  PACILITT  AT  LAMsraT 

riCLO,  ST,  LOUIS,  Missouai, 
Ao-407  (SO       eiv,   1 

TCaaClTRIAL  MAGNCTISM 

CLl<Ta6M*eNeTiC  ^Slscs 

OBSeavATIONS  IN  NCR 
ICALANO  or  eeoMAGNCTIC 
NICROPULSATIONS  |N  THC 
O.eOB  -1,0  C/S  BANB, 

AB-407  tS«  eiv,   i 

TcaacsTRiAL  NAeNCTisn 

OeCANOLOGT 

GC0MA6NCTIC  RCSCARCM 
BT  THC  SOVICT  SHIP 
MIKHAIL  LBMONOSOVt  RCVICB 
ARTICLC. 

Ae-407  s«T       eiv,  I 

TCRRCSTRIAL  MAGNCTISM 
PCRIOeiC  VARIATIONS 

TBANSLATION  or  BuSSIAN 

aesCAacH)   scculab  vabiation 
er  TMC  scoMAGNCTic  riCLO 

AND  UNUSUAlLT  ASauPT 
CHANGCS  THCaciN, 

AO-407  IBS  BIV,   a 

TCST  NCTHBeS 
ABLATION 

APPLICATIONS  or  UkYRASONlCS 
TO  ABLATION  STUDICS, 

AD-407  lis  elV,    |l 

TCST  MCTMOeS 

BATCR  POLkuriON 

MCTHOO  or  THC  eITC«M|NlN« 
THC  rOLLUTION  OP  SURrACC 
BATCRS  BT  THC  COGS 

or  ccHiNOceccus, 

Ae-4e4  BB>       eiv,  u 

TMCRHAL  CONBUCTIVITr 
ARCTIC  eCCAN 

HCAT  PLUK  THROUBM  TMC 
POLAR  eCCAN  ICC, 

Ae-407  (77  OIV.   ( 

THCRMAk  CONDuCTIVITT 
SUNPACCS 

TRANSLATION  OP  RUSSIAN  RCSCARClil 
THCRHAL  CONBUCTIVITr  IN  THC  LATCl 

reaNCe  st  suRrAcc  laacsukABirr, 
AB-ser  0b7       eiv,  it 

TMCRHAL  RADIATION 
BU*Ni 

eURHS  TO  SKIM  BT 


STM-  ULT 


ntkkisceoNe  kiSMT  pulscs, 

Ae-407  IBS  eiv,    14 

''•|??»k,ES?!!:'?SuAT,ON, 

TRANSLATION  07  RUSSIAN 
aCSCABCMI   CALCULATION 
OP  HCATINS  or  BOOICS 

UNBCa  TMC  ACTION  or 

BADIAnT  MCAT  on  THC 
BASIS  or  Thc  SlHILABITT 
THCOBr, 

AD-407  «0S  OIV,   it 

tmcrmionic  eoNvcaTtas 
ecsioN 

BCVCLOPMCNT  or  A  LBB-TCHPCBA. 
Tuac  CTLINOaiCAk  THCBHIONIC 
GCNCRAToa, 

AD-40t  0B4  DiV,   7 

THCaniONic  coNvCBTcas 
RCPoars 

THrRMIONIC  CONVCNTC* 

acscAacH  sTueics, 

Ae-4a7  iioo       eiv«  r 

THcaHecHCHisrar 

ALtPMATti  COMPOUNDS 

UNIMOLCCULA*  DCCOMPOStriON 
ANO  SOMC  ISOTort  CPrcCTS 
or  SInPLC  ALKANCfc  ANe 
ALKTL  BAOICAlS, 

AB-4e7  S7B       eiv.  a 

THCanODTNAMlCS 

laaCvCBSIBLC  P*OCCSSCS 

ON  THC  SIGNS  or  ONSAOCa'S 
BCCiraoCITT  aCLATlONS 

IN  laacvcasiBLC  thcbmootnamIcs. 

AO-407  J77  DIV,   at 

THCaMeCLCCTBICITT 

Buors 

100  RATT  TMCBHOCLCCTBIC 

roRca  sTSTtn  poa  suer 

APPLICATIONS, 

AD-407  IJB  DIV,   r 

THCaMOCLCCTaiCITT 
MCTAL  riLMS 

THIN  riLM  TCCHNieucs 

IN  THC*nOtLCcT*ICITr, 

AO-407  tss       eiv,  as 

THC*MOtLCCT»ie|TT 
faANsSuCCPS 

CLCCTaOTHCBMALLT  BCBCNCRATIVC 

TRANseucca, 

AB-AOT  («I  elV.   7 

THIN  PILMS  (STORAGC  BCVICCSI 
rCRROHAGNtTI SM 

aCSlABCH  IN  PCaaOHAGNCTICS. 
AB-407  (70  elV,   B 

THIN  riLMS  ISTOBAOC  BCVICCSI 
PaoDUCTION 

INVCSTICATION  or  CLCCTBe-  ANO 
MAGNCTO-OPTIC  TCCMMIOUCS 

roa  iNroBMATioN  stobagc 


ANO  aCTBICVAL, 
AD-407  (16 


DIV.   JO 


THBCAT  CVALUATION 

DATA  PBOCCSSING  STSTCHS 

AN  APPLICATION  OP  BATCS  ThCOBIM 
AS  A  HTPOTHCSIS-SCLCCTION 

Ate  IN  A  eexfttt    iNroanATloN-paoc- 

CSSINS  STSTCn, 

Ae-407  ttl  oiv,   I* 

Thbust 

cavitation 

crrtcT  or  raoPCLLca 

CAVITATION  ON  THBuST 
eCOUCTION,  A  THCOBCTICAL 
CVAHINATION, 

AO-404  447  elV,   Jl 

THBUST  BCABINBS 
LUSBICATION 

TBANSLATION  07  BuStlAN 
aCSCABCH)  STABTINe  CONDITIONS 
ON  BLAIN  THBuST  BCABINGS, 

AO-407  111  OIV,   (4 

TlTANlUn  ALkOrs 

PBACTURC  (MCCHANICSl 

pbactubc  nicaonccHANlcs 

IN  HlBH-STBCNGTM  STCCLS 
AND  TITANtUn, 

Ae-407  0«B  OIV,    |7- 

TITANIUM  ALLOTS 

HCCHANICAL  PBOPCBTICS 

INPLUCNCC  or  ALL0TIN6 
ClCNCNTS  on  THC  TI-4AL-4v-aSN 
ALkOTj 

46-407  aea       eiv,   |7 

TITANIUH  ALLOTS 
BCLBS 

POBOSITT  IN  TITANIUH 
BCkOS, 

A6.407  07a       eiv,  as 

TOPOLOST 

HCTCOBOLOBICAk  CHABTS 

ISOBABS  AND  ANTIPOeCS. 

Ae-407  ooa       OIV,  a 

TOIICITr 
NONITOBS 

TOKIC  VAPOB  INBICATOBS. 

AD-407  ea4       eiv,   a 
Toiictrr 

BAOIOACTIVC  ISOTOPCS 

TBANSkATION  OP  BUSSIAN 
BCSCAaCHI   MATCBIAkS 
ON  THC  TOKICOkOBT  OP 
BAOIOACTIVC  SUSSTANCCS, 

AD-407  lao  OIV,    I* 

cookiNA  ANB  PcareRVNce 


lO-U 


CHARACTCRISTICS  Or  THC 
XH-S7I  ARTieukATCe,  UUklTV 
CARRICR, 

AD-407  aia      eiv.  ti 

TRAINING 

TRAINING  OSVICCS 

AIR  roaCC-OAB  CONTBIBUTION 
TO  PBOGBAMMCe  INSTBUCTION, 

AD-407  07S        eiv,   a* 

TBAJCCTORICS 
OPTIMIZATION 

rUNCTlONAL  COUATIONS 
ANO  MAXIMUM  BANOC, 

AD-407  0(7  DIV,    It 

TBANSDUCCaS 

ACaeorNAMic  loading 

nOOULATION  TCCHNieucs 

roa  ncAsuacncNTs  in 

LOB  DCNSITT  NTPCBSOnIC 
bind  TUNNtLS, 

AD-407  1B(  OIV,   « 

eCSICN^OP  A  PLANC-RAVC, 
NCAB-PICLb  CALISBATION 
ABB AT, 

AD-AOT  170  elV,   * 

OTNAMic  Pc*ro*MANcr  or 

PRCSSuaC  TRANSOUCCNS 

IN  SHOCK  AND  DCTONATION 

TUBCS, 

A6-407  IBI  elV,   JO 

TRANSDUCCRB 

CC*AnlC  nATC*IAkS 

SILAMINA*  CCRAMIC  PLClURAk 
VIBRATOBS, 

Ae-404  •»!  OIV,   it 

TBANSDUCCaS 

thcbmoclcctbicitt 

eLecTBOTHCaHALLT  BC6CNCBATIVC 
TBANSeUCCB, 

Ae-407  («j       eiv,  7 

TBANSPORMATIONS   ( M A TMCM A T I C S 1 

PABTIAL  OlrrtatNTIAL  FOUaTIONS 
ON  A  LlOUVILLC  TBANsroanAT I  OH 

roa  u  sus  ix  plus  ob  minus  u 
sua  rr  •  aK)  ix,riuao, 

AB-404  aaa        6lv,   is 

TBANSPoancas 

ceaaosioN  inhibition 

HIGM-TCMPCBATuaC  ALKALI 
MCTAL  BCStSTANT  InSULATIONI 
POTASSIUM  VAPOB  aeSISTANT 
CLCCTBIC  tNSULATIO><, 

AB-407  (74  DIV.    I* 

TBANSICNTS 
STNTHCSIS 

...I?i?»iE"^  STNTHCSICCB 
rCASIBILITT  STUDT. 

AB-407  1(7  piy^   , 

TaANSISrOBS 

MANurACTuaiNG  MCTHOBS 

..bUmJSVSI'S!  tNGINCCBING  MCASUBC. 
'"""JTIP".;'  A  SILICON  PLANAB     • 
CPITAXIAL  TRANSISTOa  RITH  A 
JJAXIMun  opcbatino  pailubc  BATC 
SV-Sl'*'*  '**  1000  HOUBS  AT  A 

eoNriecNCC  lcvcl  op  tes  at  (J  c. 

Ae-407  («a  B,v,   B 

TBANSITION  rcMPCBATuBC 
TUNGSTCN 

BUCTILC-BBITTLC  TaANSITION 
IN  BCrACTOBY  HCTALS. 

AD-407  001  OIV.    17 

kiN^;!?NS!SSr;?'" ' '"'•- 

Ae-407  Oa(  elV.   B 

TBANSPOBT  PBOPCBTICS 
CkCCTBONS 

CNCBOT  or  CkCCTBONS 
IN  A  SAS  IN  AN 
ABBITBABT  CkCCTBIe  riCkO, 

AD-AOT  IB4  elV,   M§ 

TBOPOSPHCaC 

A|*  POLkUTlON 

INVCSTIGATIONS  ON  TBOPOSPhCRIC 
•ASH-OUT, 

Ae-407  oBv      eiv,  a 

tunostcn 
tbansition  tchpcbatubc 

BUCTILC-BBITTLC  TBANSITION 
IN  BCrACTOBT  HCTALS, 

AD-AOT  001  DIV,    |T 

PBCCISION  roBBINS  PBOCBAN 
roa  TUBBINC  BHCCkS  ANB 
SCABS, 

A6-4e7  S4«  DIV.   a* 

TBO-OIMCNSIDNAl  PLOB 

ACBoerNAnic  cmarIctcristics 
PISTON  THCear  applICB 

TO  S^BONG  SHOCKS  ANB 
UNSTCAOT  PLOB, 

AB-404  «as       eiv,  « 

ULTBASONie  BABIATiON 
ARkATION 
.   APPklCATIONS  OP  UkVBASONICS 

TO  ABkATieN  srueics, 

A0-4e7  tit  eiv.  i( 

UkTBASONIC  BABIATIOH 

CkCCTaOHAaNCTtC  BAVC  BCrkCCTIONS 

klOHT  DirraACTiON  sr 

UkTBASONIC  RAVCS  AS 
*  HULTIPLC  SCATTCBINB 


no- wn 


pnecKt*. 

*»«*e*  **4 


»i«,     t§ 


wHeocHsutte  sthuctuocs 

kO*OlN«     inCCHJINICSI 

4KOUN0  nOTIONS  *CfULT|NC 

mem   NuCLit*  luKFicc 

OCTONtTIONS, 

•0-407   i*T  eiv.     <t 

WNOrtta«TEM    SOUND    CSUlmCNT 
T»*NSDuCtKS 

ocsiGN  or  t  Pk*Ne«a*vc. 
Nr*M-ricko  c*Li**<TieH 

ti-tOT     170  OI«t        • 

WNITCO    IT«TCS    eeVONnCNT 

COLO  a** 

DiscNc*ecneNTi   «  aucsTiOH 
or  ro*ci«M  »OLt(T, 

*D>40*  •Jt  PIV,   it 

urrr*  ATnosrHCur 

ATKOSrMCKIC  TCMrC«*TUI«C 

LATITUDINAL  VAOIATION  or  nC(0« 

rausc  MriGMT  iNrcDNto  mo" 
ccLtric  oosrnvATioNS, 

AD-407  171  DIVi   I 

wrrrM  ATnosrMeRr 
ATONIC  rNorcRTics 

sTuoies  or  nctastailc 

ATOns  ANO  MOLtCULC* 
USINC  SCAN  TCCHNIOUrS. 

AD-407  014  OIVi   a 

urpm  ATHOtrMCuc 
au'okac 

rANTICLC  TRAJCCTOMiet- 
IN  A  NOOCL  CUNKCNT 
SMCrT,  lASCD  ON  TNC 
0»CN  HODCL  or  TMt 

NASNtTOtrMtNt,  alTM  ArPklCATIONS 
TO  AUKOKAl  PANTICLCt. 

AD-407  f4«  DIV.   < 

urrrN  ATnosrHCuc 

TuDOUktNCC 

STODT  or  PMOTOCHCNISTNT, 
rHTIICAL  »TATt  AND 
NOTION  or  TNf  MPftH 
ATnOtPHCRC, 

AD-AOT  OS*  OIV.   I 

UaOAN  AHCAi 

cconohic* 

NCfunc  or  TMr  aANo 

COHrcilCNCt    ON    UNOAN 
CCONOHICS, 

AD-4ay  1*4  Olv, 

UWSAN  PtANNlN* 

smrofiA 

"CSUHC  or  TMC  VAND 

coNrcRCNcr  on  ukdan 

CCONONICS, 

AD-407     l*«  OtV. 


Jt 


J> 


ust* 

■  ANICINC 

soviet    DANRS    AND    OANKtltS, 
AD-407    144  elV,        It 

USSN 

TNOUtTNIAL  rKODUCTfON 

SOVICT  |NDUST«T  rivt 
TCAKS  ArTC*  STALIN, 

AD-404  »0»  01 V,   Jt 

COnnCNTS  ON  'TrCNNOLOelcAk 

roLiCT  AND  ccoNonte 

CALCULATION  IN  SOVlCT 
INOUSTdT, *  IT  OAVID 
CNANICK, 

AD-4e4  *Jt  DIV,   Jt 

uss* 

NILITART  STNATCOT 

NILITANT  TH0U6HT  AND 
roLlTICS  IN  TMC  USSNl 
A  NCVIC*  or  TNC  SOOK 
•SOVIET  ST*ATC6T  IN 
TMC  NUCLCAN  ACC,'   ST 

HATNONO  «AiiTMorr, 

AD-407  0|S  eiV,    to 

UtS* 

NUCLCA*  CNCW6T 

NUCLCA*  CNCneT  IN  TMC 
U.f.S.M, 

Ae-404  «je       01 V,  to 
uss* 

rOLITICAL  SeiCNCC 

TALHUOISN  IN  SOVICT 
roLITICS. 

AD-4e4  ««0  OIV,   Jl 

VAN  ALLCN  KAOIATION  BClT 
SMlCLOlNfi 

SHICLOINa  aCOWIKCNCNTS 
ro»  RADIATION  SCLT 
rARTICkCS. 

AD-407  404  OIV,   iO 

VANADIUM 

CONTAMINATION 

INVCSTICATION  or  UrNtOIAk 

ncAsuNCS  ro«  conoATiNO 

ACCCkCRATCD  OXIDATION 
INDUCCD  ST  VANADIUM 
COMTAMINATION, 

AD-407  |«i  piv,    |« 

VAPORS 

TOIIeiTT 

TOIIC  VAPOR  INDICATORti 
AD-4«7  044  DIV|   4 

VARIAtkC  RCSISTORS 

nAMurACTUR|N«  nCTHOOS 

PRODUCTION  rACILITICt 
rOR  MUkTI-TURN  MCTAk-rikn 
TRInnCR  RCSISTORS  PCR 
tISNAk  CORPS  TCCHHlCAk 


RCOUIRCnCHT  SCS-ItT  DATCO 
«  rCDRUART,  l«4t, 

40-407  0*4  elV.   • 

VISRATION 
DAHPlNO 

TMC  OPTIMUM  use  or 

WNCONSTRAINCO  LATCR  OANPfM 
TRCATHCNTS, 

AD-407  t44  DIV,   at 

VfORATlOM  ISOLATORS 
NODUkCS  irkCCTRONICl 

COnroNCNT  PACKASIN*  TCCHN|«UC(. 
AD-407  140         eiv.       • 
VISRATORS  IMCCMANICaLI 
CCRahIC  MATCRIAki 

SILAHINAR  CCRAMIC  PkClURAk 
VIIRATORS, 

AD-404  ««J  elV,   i$ 

VISION 

•UANTUN  STATISTICS 

TRANSLATION  or  RUSSIAN 
RCSCARCMI  euANTUN  NATURC 
or  LIOMT  AND  INTCRCONNCCTION 
or  SIOMT  CMARACTCRISTICS, 

AD-407  141  elV,   IS 

vocaoulart 

SPCCCm  RCPRtSCNTATION 

tNSLISM  CANONICAL  PORnS 
AH*  STTkC  kCVCkS, 

AD-407  174  DIV,   If 

■  ACCS 

SCICNTirjC  PCRSONNCk 

TMC  RtLATlON  or  SAk**T 
TO  TMC  SUPPLT  or 
SCICNTiSTS  AND   CNCINCCRS, 

AD-4e4  4(4  OIV,    II 

■  AKC 

MTPCRVCkOeiTT  PROjCCTIkCS 

SURVCT  OP  MTPtRVCkSCITT 
RANSC  DATA  ON  lAKCS, 

AD-407  144  DIV,    II 

100  ntSACTCLC  VMP  RC-CNTRT 
RADAR  FOR  STALLION 
SITC,  RMITC  SANDS  RISSILC 
RANSC,  AN/TPg-IO, 

AD-AOT  041  elV,   4 

■  AKC 

VCLOCITT 

ANAkTTtCAk  DCTCRN|NAT|DN 
OP  TMC  VCkOCITT  riCkOS 
IN  TMC  RARCS  or  SPCC|P|CD 
AfRCRAPT, 

AD-407  tSI  DIVi   • 

■ARrARC 

MILITART  STRATCST 

COMSAT  DCTaCCN  MCTCROtCNCeUS 

roRccs, 

AD-4e7  1*0  DIV.   IS 

■ARrARC 

STATISTICAL  DATA 

6RCAT  STATISTICS  OP 
■ARS  •hOAI*. 

AD-407  140  DIV,   II 

•ATCR  POLkUTION 
PkATTMtkMlNTMS 

MCTMOD  OP  TMC  eCTCRNlNlNS 
TMC  POLLUTION  OP  SURPACC 

■atcrs  it  TMC  cees 
or  ccHiNococcus, 

AD-404  ist  OIV,    |4 

■ATCR  SUPPklCS 
CAklPORNIA 

IS  BATCR  oirrcRCNTi 

A  VICa  or  TMC  CCONORIC 
ASPCCT  or  RATCR  SUPPLICS 
IN  CALirORNtA, 

AD-404  «04  OIV,   II 

RATCR  VAPORS 
CONOCnSATION 

TRANSLATION  OP  RUSSIAN 
RCSCARCMI    INCRCAse  |N 
TmC  RATC  op  CONOCNSATION 
IN  AH  Ck(CTR|C  PlCkO 
IN  PRCSCNCC  OP  IONS, 

AD-4e7  SOI  piv,    IS 

■ATCR  fAVCS 


ATCR  • 
SMtPt 


MICMCR  DRDCR  CPrccT 
ON  RAVCS  OP  BUkSOuS 
SNIPS, 

AD-404  *04  Olv, 


II 


■AVC  AMAkTiCRS 
SMOCK  RAVCS 

APPklCATION  OP  MCTCROPVNC 
ANALTXCRS  TO  PULSC 
ANALTSIS, 

A0.407  117  Olv.   10 

■AVC  TRANSnISSION 
COUATIONS 

A  UNirlCATION  or  ANTCNNA 

tncort  and  RAvC  tmcorti 

INriNITC  VAOI-UDA  ARRATS. 

AD.404  *•■  DIv,   I 

•AVC  TRANSNISSION 
PLASMA  PHTSICS 

INTERACTION  or  MICRORAVCS 
■ITM  AN  |NM0N0«CNC0US 
AND  ANISOTROPIC  PLASNA 
COkUNM, 

AD-4e4  »74  DIV,   • 

■AVCSUIDC  ANALOSICS  OP 
SCATTCRINS  AND  PROPA6ATI0N 
IN  INMOHOSCNCeUS  PkASMA, 

AD-4e4  *SI  Olv,   ■ 

CIPCRIHCNTAk  IMVCSTISAtlON 

DP  TNC  crrccTs  op 

RADIATION  ON  TNC  PROPOCATION 


or  CLCCTRONASNCTIC  SIONAkS 
IN  AIR, 

AD-407  071  DIV,   t 

■AVr  TRANSNISSION 
RADIO  RAVCS 

RCSCARCM  IN  TMC  ricko 
or  PROPAOATION  OP  MICH 
PORCR  DAVCS  IN  IOnIICD 
NCOIA, 

A6.407  0*1  PI*.   t 

■AVC  TRANSNtSSION 

STOCMASTie  PROCCSSCS 

INVARIANT  IKiCDOlNS  AMO 
■AVC  PRDPASATION  IN 
STOCMASTie  NCDIA, 

AD-AOT  017  PIV,   II 

■AVC6UIDCS 
ANPklPICRS 

TCN  KILpNCSACTCkC  ANPklriCR 
WTIkl>|N«  TMC  INTCRacTIDN 
PCTRCCN  A  PCRIODIC  CLCCTRON 
■PAN  AND  AN  UNLOAOCO 
■AVCSUIDC  HOOC, 

AD-407  S*S  »|v,   p 

■AvrcuiDCs 

ANALoa  sTSTcns 

■AvtauiDC  ANAkooics  or 

SCATTCRINS  AND  PROPASATION 
IN  INMOMOSCNCOUS  PkASMA, 

AD-4e4  «0|  Olv,   S 

■AVCSUIOCS 
PCSISN 

UkTRA  MIOM  PORCR  TRANSNISSION 
LINC  TCChNIOuCS, 

AD-407     em  Ply  p 

MISH-POSCR    l-PAND    SCNC*ATpR, 

AP-AOT  141  PIV,   S 

■CAPON  STSTCNS 

STOCK  LCvCl  CONTROL 

SOMC  IMPLICATIONS  OP 
•■CAPONS  STSTCH  SurPgRT' 
•V  ANC, 

AD-40T  IS7  Piv,    IP 

■CAPON  STiTCnt 
VULNCRAPIkITT 

VWkNCRAPIkITT  HPPCL  rp* 
■CAPON  SITCS  StTH  INTCRPCRCMp. 


CnT  CLCNCNTS, 

Ae-4e4  «i4 


Olv. 


i> 


■CATMCR  CORHUNICATIONS 

PACSINILC  RCCORDINS  STSTCNS 
A|R  RCATMCR  siRvicr 

TfRHlNAL  ARCA  CONSIDCRATlOHt 
COOCD  6RAPHICS  RtrORDCRS, 

AD-AOT  J|7  DIV,   I 

■CATMCR  PORCCASTINS 
AVIATION  SAPCTT 

■ILOT-To-PORCCASTCR  SSRVICf. 
A0-407  147  pIv,   11* 

■CA  HCR  rORCCASTlNfi 

p  'A  p*acrssiN6  STSTCNS 
■catmc"  data  proccssins 

RrtCARCM  AND  DCvCLOPHCNT 
PROORAN, 

AD-ie4  0**  PIv,   I 

■CATMCR  rORCCASTINC 

TCRNINAL  rLIOMT  rACILITICt 

CVAkUATION  or  TMt  CLOStp-ClR* 
CUIT-TCLCVISION  PILOT  OCATmCR. 
■RiePlNS  PAClklTT  AT  kAHpCRT 
riCkO,  ST,  LOUIS,  NISSOWRI, 

A6-407  ilo  pIv,    I 

■CIONTLCSSNCSS 

SURVCT  or  CMRONIC  ■CISHTLCSS- 

NCSS  SIMULATION  IN  SIOkOSICAk 
RCSCARCM, 

AD-407  0*1  DIV,    14 

■CkOINO 

NICKCk  AkkOTS 

■CLDINS  AND  SRAIINt 
or  ALLOT  7|0, 

40-407  04S  DIv,   14 

■CkDINS 

TITANIUM  ALLOTS 

rOROSiTT  IN  TITANIWn 
■CLOS, 

A6-407  071  PIv,   I* 

■  CLOS 

ROROSITT 

ROROSITT  IN  TITANIUM 
■CLOS, 

AD-407  P»I  Ply,   jp 

■  CLOS 

STRCSSCS 

TRANSLATION  Or  SCRHAM 
RCSCARCM,   STRCSS  DtSTRIPUTION 
IN  ClCCTRIC  RCSISTANCC 
■CkOlNft  JOINTS  IN  TM|N 
SmCCT  HCTAlS, 

Ae-407  tin  Ply,    1^ 

■CST  OCRMANT 
ARMAMCNT 

PARIS  PROn  CPC  TO  acw, 

AD-4e7  IP4  Piv,   II 

■CSTCRN  CUROPC 
PUCLS 

RCvICO  OP  CNCRST  PORCCASTS 
IN  RCSTCRN  CuROPC, 

AD-40*  Oil  PIV,   IP 

«««SlIi;s»" 

RCvie*  oPi   occe.   oiki 

TNC  OUTLOOK  PoR  CU'OPCI 

eccc.   cuROPC's  Ncco 


NI-SO 


rOR  4|LI  iNPklCATIONt 

«"0  kcssoNs  or  TNC 

Suez  CRISIS. 

AD-407  Aid       PIv   ,« 

"•SfsIW""-' 

NODCL  rLT  PRO«RAN| 

I2S"IIJ,"iV  '"T'STISATIONS 
AND  PRtLI"|NART  DCSISN 
C0NSI0t«AT|8NS, 

AO-407  ej7  PIV,   „ 

■INO  TUNNCLS 

rkANC  proRasation 

LOR  SPCCO  alNO  TUNNCL 

roR  NCASuRiNe  tnc  crrccT 

or  RIND  ON  SUOTANT 

DirrusioN  rkANcs. 

AD-407  17*  p,,,   „ 

■ORD  ASSOCIATION 

RecAkk 

-..T2""-*''*««  »•  TMC 

SAtIS  POR  CkUSTCRIN* 

i?cJ"J«:Sst''^  "'  NON-ASSOC 

AD-404  «74  Olv.   It 

CLUSTIRINS  IN  rRCC 
RCCALL  AS  A  ruNCTION 

40-404  »7I  PIv,   It 

I  RATS 

RADIOORAPMT 

B>  J5?JiJ!"  •*  ^"'  RRODUCTION 
or  CLINICAL  RAOIOORAPNS 
■T  MCANC  OP  COMPACT, 

i!!:!"*"*"  *••»  "If-INTCNtlTT 
RADIOACTIVC  touRcei, 

AD-407  174  01,,   ,0 

TA6I  ANTENNAS 

RAVC  TRANSNISSION 

A  UNIPtCATION  OP  ANTCNNA 
TNCORT  AND  RAic  TMCOR»t 
INPINITC  TAtl-UDA  ARRATI. 

AD-404  *tt  PIv,   0 

IINC 

CkCCTROpCS 

»'?<^«"«TRPPC  INVCtritATION, 
AD-404  ««*  Olv.    7 

IIRCONlun  ALLOTS 
OIIOATION 

..  '»»TICLC  elSINTCSRATION 
STUOT  fOR  RC-CNTCRINfi 
NUCLtAR  AUIILIART  PORCR 
tVtTCNt, 

4p-tp7    410  DIV,        41 
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NON-MIITARY  AND  OLDER  MILITARY 


RESEARCH  REPORTS 


^Descriptors  marked  with  an  ast^Hsk 
are  included  in  the  subject  index. 


1.  Aircraft  and  Flighl  Equipment 


AD-413  312  DiT.    1.  12,  14 

OTS  PiioM:  HC  96.00/KF  $1.00 

B«ixUx  Coip..  Southfleld,  Mich. 

ELECTRICAL  STRAIN  PRODUCERS  01  FLIGHT 

CONTROL  APPLICATIONS. 

Final  rept.,  i 

by  C.  S.  Chant  and  S.  K.  T.  Hau.  May  l«3.  186p 

Contract  AF33  657  8274,  Proj.  8225,  taak  822504 

ASD  TDR63  538 

tlnolaaalfled  report 

Deaorlptora:  (*Macneto«trlcUve  eleawnts,  Flight 
control  ayBtema),  (•Flight  control  ayatems,  Magneto- 
atrlcUve  elemenU),  (•Synchroe,  Matnrlala),  Actuators, 
Piezoelectric  crystals.  Electrical  pDoperties.  Ceramic 
materials.  Strain  (Mechanics),  Magnetostriction,  Con- 
trol systems.  Feasibility  studies,  Metels  (Simulations), 
Rerlews,  Spacecraft,  Mathematical  snalysU. 

An  investigation  of  electrical  strain  producing  materials 
in  night  control  applications  is  described.   MagnetoBtrictive 
naaterlal  propertlea  were  Investigated,  with  data  obtained 
through  a  literature  surrey  and  tluxH^  experiments. 
Commercial  piezoelectric  ceramic  prpberties  were  used 
to  evaluate  their  appIicabUiUea  in  flight  control  and  to 
design  physical  models  tor  feaslbUity  study.   The  charac- 
terlstica  of  flight  control  systems  and  oomponents  are 
discussed  to  determine  where  electricsl  strain  pioducers 
may  be  moat  advantageously  employed.   Several  flight 
control  componenU  based  on  strain  producers  were 
conceived  and  analyzed.   Modela  wore  designed,  constructed 
and  experimentally  evaluated  to  demooatrate  the  feasibility 
of  strain  producers  in  several  configurations.   These  were 
a  high  response  disc  valve,  a  torque  nntor,  and  a  linear 
actuator.   (Author) 


2.  Astronomy,  Geopliysics  and 
Geography 


AD-402  229 
OTS  Prices: 


Div.    2,  30,  31 
HC  $2.00/MF  10.60 


Coounittee  on  Oceanography,  NAS-NRC,  Washington.  D.  C. 
OCEANOGRAPHY  1960  TO  1970.   CHAPTER  1,    INTRO- 
DUCTION AND  SUMMARY  OF  RECOMMENDATIONS. 
1959,4^ 

Uaclassifled  report 

Descriptors:  (*Ooeanology,  Research  program  admin- 
istration), (•Research  program  admioistratlon,  Ocean- 
o^ogy).  Education,  Personnel,  Oceanographic  vessels. 
Hydrographic  surveying.  Aitiflcial  r^aottvity.  Marine 
biology.  Marine  geology.  Budgets. 

Contents: 

Introduotloo 

General  Reconunendations 

Specific  Recommendations 


i-a 


Education  and  Manpower 

New  Ships 

Shore  FaoUiUes  for  Basic  Researoh 

Ocean-Wide  Surveys 

Engineering  Needs 

Radioactivity 

Ocean  Resources 

Intemational  Cooperatiaa 

Budget  and  Operations 

Membership  of  Panels. 


AD-402  230  Div.   2 

OTS  Prices:  HC  $2.00/MF  $0.50 

Committee  on  Oceanography.  NAS-NRC.  Washington.  D.  C 
OCEANOGRAPHY  1960  TO  1970.   CHAPTER  2.    BASK 
RESEARCH  IN  OCEANOGRAPHY  DURING  THE  NEXT  TEN 
YEARS. 
1959,  30p 

UnclasBlfled  report 
See  alao  AD-402  229. 

Descriptors:  (•Oceanology.  Scientific  research).  Marine 
biology.  Marine  gec^hysics.  Research  program  admin- 
istration. Estuaries,  Ooeanogrn)hlc  equipment.  Budgets. 

Contents: 
Introduction 

Conditions  Necessary  for  Basic  Researoh  in  the  Marine 
Sciences 

Fields  of  Basic  Research  in  Oceanogrq>hy 
History  of  tl>e  Oceans 
The  Ways  of  Life  in  the  Sea 
The  Motioos  of  the  Waters 
Ocean-Atmosphere  Relationships 
Estuaries  and  Coastal  Waters 

An  Example  of  the  Application  of  Basic  Research— Fore- 
casting Oceanographic  Parameters 
The  Financial  Si^port  for  Basic  Researoh 


AD-402  231  Div.   2,  32 

OTS  Prices:  HC  $2.00/MF  $0.50 

Committee  on  Oceanography,  NAS-NRC,  Washington.  D  C 
OCEANOGRAPHY  1960  TO  1970.   CHAPTER  sToCE  AN    * 
RESOURCES.  v^«:."« 

1959,  4at> 

Unclassified  r^wrt 
See  alao  AD-402  230. 

Descriptors:  (•Oceanology.  Eoooomics),  (•Eoooomios, 
Oceanology),  Marine  biology.  Marine  geology.  Research 
program  administration.  Budgets. 

This  report  deals  only  with  biological  and  mineral 
resources  and  their  problems,  not  with  the  possibUitles  of 
extracting  fresh  water  from  the  sea,  or  of  generating  power 
from  Udal  action.   It  is  arranged  in  two  parts:   I.  a  general 
introductory  discussion  on  biological  and  mineral  resources 
and  the  problems  concerned  with  these  reaouices;  U  an 
itemUatlon  of  recommendations  and  the  estimated  costs  of 
putting  them  into  effect. 


S-1 


AO-402  232  Olv.   2.  18 

OTS  Prices:  HC  $2.00/MF  $0.50 

Committee  on  Oceanograiriiy,  NAS-NRC,  Washington, 
D.  C. 

CKEANOORAPHY  1960  TO  1970.  CHAPTER  4.  OCEAN- 
OGBAPHIC  RESEARCH  FOR  DEFENSE  APPLKATIONS. 
1960.  26p 

Unclassified  report 
See  also  AD-402  231. 

Descriptors:  (*OceaaoIogy,  Military  requirements), 
(*Naval  research,  Oceanology),  Oceaoographic  equipment. 
Personnel,  Budgets,  Armed  forces  operations. 

Contents: 

Introduction 

Naval  Oceanography  During  Woiid  War  n 

Navy  Uses  of  Oceanographic  Information 

Obtaining  the  Needed  Information 

Future  Prospects 

Recommendations 

Summary 

Appendix:  Summary  of  Navy  Recommendations  from 

Chapter  I 
Summary  of  Recommended  Navy  Support  -  Table. 


AD-402  233  Div.    2,  18,  20 

OTS  Prices:  HC  12.00/MF  $0.50 

Committee  on  Oceanography,  NAS-NRC,  Washington, 

D.C. 

OCEANOGRAPHY  1960  TO  1970.    CHAPTER  5.  ARTI- 

FICUL  RADIOACTIVITY  IN  THB  MARINE  ENVIRONMENT, 

1959,  40p 

Unclassified  report 
See  also  AD-402  232. 

Descriptors:  (*OceanoIogy.  Artificial  radioactivity), 
(♦Artificial  radioactivity.  Oceans),  (*Radioactlve  waste. 
Disposal),  Radiation  monitors.  Radioactive  isotopes. 
Nuclear  explosions.  Underwater  explosions.  Radiation 
effects.  Marine  biology.  Scientific  research.  Budgets. 

Contents: 

Control  and  Monitoring 

Research  Tweeds 

Coastal  and  Estuarine  Environment 

The  Open  Ocean 

Sedimentation  Processes 

Efltets  of  the  Biosphere  on  the  Distribution  and 

Circulation  of  Radioisotopes  in  the  Sea 

Effects  of  Radiation  Upon  Marine  Organisms 

Field  Experiments  Utilizing  Radioisotopes 

Possible  Effects  of  a  Nuclear  War  on  the  Marine 

.  EnvlTonm^it 

Summary  of  Budget  Estimates. 


AD-402  234  Div.   2,  30,  31 

OTS  Prices:  HC  $2.00/MF  $0.50 

Committee  on  Oceanography,  NAS-NRC,  Washliqcton. 

D.C. 

OCEANOGRAPHY  1960  TO  1970.   CHAPTER  6.    NEW 

RESEARCH  SHIPS. 

1959,  3^ 

H.  Unclassified  report 

See  also  AD-402  233. 

Descriptors:  (*Oceanology,  Oceanographic  vessels), 
(*Shipe,  Oceanographic  vessels).  Marine  englneerli^, 
Oceanographic  equipment.  Construction,  Scheduling, 
Specifications,  Tables. 


Contents: 

Introduction 

General  Recommendations 

Ships  Required  for  Marine  Science  Durii^  the  Next  10  Years 

Schedule  of  Construction  by  Agency  and  Year 

Technical  Recommendations 

Tables. 


AD-402  235  Div.   2,  30,  31 

OTS  Prices:  HC  $2.00/MF  $0.50 

Conmdttee  on  Oceanography,  NAS-NRC,  Washington, 
D.C. 

OCEANOGRAPHY  1960  TO  1970.  CHAPTER  7.  ENGI- 
NEERING NEEDS  FOR  OCEAN  EXPLORATION. 
1959.  3^ 

Unclassified  report 
See  also  AD-402  234. 

Descriptors:  (*Oceanology,  Oceanographic  equipment), 
("Marine  engineering,  Oceanographic  equipment),  Manned, 
Underwater  equipment.  Buoys,  Aircraft,  Hydrographic 
surveying.  Instrumentation,  Laboratory  equipment. 
Budgets. 

Contents: 

Introduction 

Deep  Manned  Vehicles 

Large  Manned  Buoys 

Unmanned  Buoys 

Use  of  Aircraft  in  Oceanography 

Other  Specialized  Research  Vehicles 

Development  of  New  Instruments 

Specialized  Survey  Instruments 

tUgfa  Seas  Engineering 

Major  Lalwratory  Equipment 

Budget  Summary  and  Financing 


AD-402  236 


Div.   2,  23 


OTS  Prices:  HC  $1.00/MF  $0.50      ^ 

Committee  on  Oceanography,  NAS-NRC,  Washington,  D.  C. 
OCEANOGRAPHY  1960  TO  1970.   CHAPTER  8.    EDUCA- 
TION AND  MANPOWER. 
1959,  lOp 

Unclassified  report 

See  also  AD-402  235. 

Descriptors:  (♦Oceanology,  Scientific  personnel),  (*Scientific 
personnel.  Oceanology),  Education,  Professional  personnel. 
Manpower  studies. 


AD-402  237  Div.   2 

OTS  Prices:  HC  $2.00/MF  $0.50 

Committee  on  Oceanogr^ihy,  NAS-NRC,  Washli^ton,  D.  C. 
OCEANOGRAPHY  1960  TO  1970  CHAPTER  9.   OCEAN- 
WIDE  SURVEYS. 
1960,  3^ 

Unclassified  report 

See  also  AD-402  236. 

Descriptors:  (♦Oceanology,  Hydrographic  surveying), 
(♦Hydrographic  surveying,  Research  program  adminis- 
tration). Oceans.  Physical  properties.  Chemical  properties, 
Marine  biology.  Ocean  bottom  topography.  Marine  geology, 
Navigatloo,  Scienttfio  organizations,  Government  (Foreign). 

Contents: 
Aitroduction 
Proposed  Program 
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Physical  tnd  Chemical  Feature* 

Biological  Features 

Bottom  Features 

Geological  Features 

Navigation 

Division  of  Responsibility  Between  Nations 
totercalibration  of  Methods  and  Exchange  Data 
Publication  of  Data 
Continuing  Advisory  Conmiittee 
Appendices: 

Estimated  Shlptime  and  Manpower  Needed 
Recommended  Program  for  the  United  States 
Faculties  ^^ 

Blologloal  Surveys 


AD-402  238  Div.   2,  18,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Committee  on  Oceanography,  NAS  . 
OCEANOGRAPHY  1960  TO  1970.   C 
NATIONAL  COOPERATION. 
1959,  1^ 


See  also  AD-402  237. 


ilte.  Washington.  D.  C. 
:  9APTER  10.   INTER- 


UnolsBsifled  report 


Descriptors:  (♦Oceanology,  Research  program  administra- 
tion), (♦Research  program  administration,  Oceanology), 
Marine  biology.  Artificial  radioactivity.  Minerals,  Naval 
operations.  Submarines,  Scientific  organizations,  Goven- 
ment  (Foreign). 

Contents: 

ftitroduction 

Discussion 

Fisheries 

RadioacUvity  In  the  Oceans 

Mineral  Resources 

Submarine  Operations 
Methods 
Recommendations 


AD-402  239 
OTS  Prices: 


Div.   2 
HC  $2.00/MF  $0.50 


Committee  on  Oceanography,  NAS-NRC,  Washington.  D  C 
OCEANOGRAPHY  1960  TO  1970.    CHAPTER  11     A 
HISTORY  OF  OCEANOGRAPHY:   A  BRIEF  ACCOUNT  OF 

1?™^^°^**^*""  °^  OCEANOGRAPHY  IN  THE  UNITED 
STATES, 

1962.  36p 


See  also  AD-402  238. 


Descriptors:  (♦Oceanology,  Reviewtel) 
Periodicals.  United  States  ~ 


Unclassified  report 


Govenuf^t, 

Contents: 
tatroductlon 

Early  Pioneers 

Early  Oceanographic  Exploratton 

Atlases  and  Technical  Journals 

Deep  Ocean  Biological  Collections 

Coastal  Fisheries 

New  Approaches  and  Broadened  Interests 
Oceanography  in  the  U.  S.  Govenunei  i 

The  Navy 

The  Bureau  of  Commercial  Flsherl  1 1 

The  Coast  and  GeodeUc  Survey 

The  Geological  Survey 

The  United  States  Coast  Guard 

The  National  Science  Foundatlco 

The  Atomic  Energy  Commisslco 

Other  Agencies 

Federal  Coordination 

The  National  Oceanographic  DaU  Ciiter 


,  Scientific  personnel. 
Universities. 


the  Congress 

General  Views 
Private  and  University  Marine  Laboratories 

Eariy  Development 

Effect  of  World  War  D 

Postwar  Growth 

Future  Growth  and  Basic  Research 
Appwidix  A.   Other  References  In  the  History  of  Oceano<rranhv 
AM>endix  B.   U.  S.  Marine  Laboratories. 


AD-402  240  Div.   2,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Committee  on  Oceoography,  NAS-NRC,  Washington,  D.  C 
OCEANOGRAPHY  1960  TO  1970:  CHAPTER  12. 
MARINE  SCIENCES  IN  THE  UNITED  STATES.  1958: 
1959,  16p 

Unclassified  report 
See  also  AD-402  239. 

Descriptors:  (♦Oceanology,  Reviews),  Scientific  personnel. 
United  States  Government.  Laboratories,  Budgets. 

Contents: 

Introduction,  Financial  Siq)port,  Personnel  Engaged  in 
Oceanographic  Woric,  Government  Laboratories,  Com- 
parison of  Laboratories,  Growth  of  Oceanography.     ~^ 


AD-424  961  Div.   2,  25,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Air  Force  Cambridge  Research  Labs.,  Bedfonl,  Mass. 

SEISMIC  MODEL  IMPACTER. 

Instrumentation  for  Geophysics  and  Astrophysics 

research  note, 

by  Ker  C.  Thomson  and  John  A.  Hill.  Nov  63.  28p 

Pro].  8652,  Task  865210 

AFCRL  63  790;  AFCRL  IP27 

Unclassified  report 

Descriptors:  (♦Seismic  waves.  Models  (Simulations) 
(♦Photoelastlclty,  Seismology),  Impact  shock.  Earth' 
models.  Mechanical  waves,  SoU  mechanics.  Measure- 
ment, Optical  instruments.  Geophysics. 

A  new  type  of  strobo-photoelastlc  impact  source  is 
described  in  detail.  Including  specifications,  design,  and 
operation.   This  equipment  extends  the  model  size  avail- 
able, for  photoelastic  studies  of  propagating  waves,  from 
models  having  linear  dimensions  of  an  inch  or  two  to 
models  more  than  a  foot  square.   The  seismic  model  im- 
pacter  unit  suwiUes  a  1/8  Inch  deflection,  within  a  time 
of  1  mlllisec,  to  the  model  material.     This  Impact  is 
repeated  precisely  30  times  per  second.   (Author) 


AD-441  353  Div.   2 

OTS  Prices:  HC  $1,00/MF  $0.50 

Chicago  Univ,,  m, 

THE  FORMATION  OF  H  H  REGIONS.   IV 
Technical  rept.  no.  2, 
by  Peter  O,  Vandervoort,   3  Oct  63,  12p 
Grant  Nonr  G0008  63,  Pro).  NR046  794 

Unclassified  report 

^'^^tl^^^^'^  investigattons  of  the  Expansion 
V  ?3?  ^'^1  *"*•  *"  '^'^  Astiophyslcal  J^al  1964. 
V.  139,  no.  3,   Apr,  p.  889-898.   See  also  AD-441  354, 

Descriptors:  (♦Stars,  Gas  ionization),  (♦Gas  ionization. 
Stars).  Mathematical  models,  IntersteUar  matter,        ' 
Hydrogen,  Gases,  lonizatton,  RecombinaUon  reacttons 
Electrons,  Protons,  Astrophysics.  ' 
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This  paper  describes  a  new  model  for  the  formation 
of  an  H  n  region  about  a  star  of  early  spectral  type  that 
has  formed  abruptly  in  an  infinite,  homogeneous  medium 
of  atomic  hydrogen.   The  present  model  is  an  Improvement 
over  an  earlier  model  In  the  sense  that  absorption  In  the 
Ionized  gas  of  Ionizing  radiation  by  hydrogen  atoms 
formed  by  the  recomUnatton  of  electrons  and  protons  Is 
DOW  taken  Into  account.   Generally,  when  absorption  in 
Omb  ionized  gati  is  important,  the  problem  of  the  motion  of 
the  ionization  front  forming  the  boundary  of  the  H  n  region 
and  the  problem  of  the  motion  of  the  ionized  gas  must  be 
solved  simultaneously.   It  is  shown  that  ttie  two  problems 
can  be  solved  separately  In  an  a^iproxlmation  in  wtiich  the 
departures  of  the  density  of  the  ionized  gas  from  the  initial 
doislty  of  the  neutral  gas  are  neglected  in  tlie  term  describing 
the  effect  of  absorption  in  tbB  equation  governing  ttie  motion 
of  the  front.   The  structure  of  the  H  n  region  when  its  forma- 
tloo  Is  complete  is  determined  in  this  approximation  for 
three  representative  cases,  and  it  is  shown  that  the  error 
involved  in  this  approximation  is  quite  small.   (Auttwr)' 


Technical  rept.  no.  3, 

fay  D.  A.  Brown  and  C.  M.  McMullln.   Apr  62,  Sp 

Contract  N6;L5S8  2381,  ProJ.  NROSl  417 

Unclassified  report 

Descriptors:  (^Complex  compounds.  Molecular  isomerism), 
(^Molybdenum  compounds.  Complex  compounds),  (*Ter- 
penes.  Complex  compounds).  Synthesis  (Chemistry),  Spec- 
tra (Visible.  «nd  ultraviolet),  Dipole  moments.  Di- 
electric properties,  Eire. 

The  reaction  of  equimolar  quantities  of  azulene  and 
molybdenum  hexacorbonyl  in  petroleum  ether  under  pure 
nitrogen  yielded  deep- red  crystals  identified  as  azulene 
dlmolybdenum  bexacarbonyl,  C10H8Mo2(CO)6.   The  UV/ 
visible  spectrum,  dipole  moment,  and  dielectric  constant 
was  measured.   The  results  serve  to  support  the  postulatloo 
that  blnuclear  complexes  of  azulene  tend  to  prefer  thb  cis 
arrangement  of  metal  llgand  groups. 


AD-441354  Div.   2 

OT8  Prices:  HC  $1.00/MF  $0.50 

Chicago  Univ.,  111. 

THE  FORMATION  OF  B  O  REGIONS,   m.   A  MODEL  OF 

THE  ORION  NEBULA. 

Technical  rept.  no.  1, 

by  Peter  O.  Vandervoort.    12  Ai«  63,  rev.  18  Nov  63,  22p 

Grant  Nonr  G0008  63,  ProJ.  NR046  794 

Unclassified  report 

Report  on  Theoretical  bivestlgatfons  of  tlie  Expansion  of 
H  n  Regions,  pub.  in  The  Astrophysical  Journal,  1964, 
T.  139.  no.  3,  1  Apr,  p.  869-888. 

Descriptors:  (*Nebulae,  Gas  ionization).  (*Gas  ionlzar 
tion.  Nebulae),  Galaxies,  Stars,  Interstellar  matter. 
Hydrogen,  Motion,  Velocity,  Density,  Astrophysics. 
Mathematical  models. 

A  model  of  the  Orion  Nebula  is  described.   The  initial 
conditions  governing  the  model  are  formulated  on  the 
basis  of  our  knowledge  of  tlte  present  state  of  tlie  nebula, 
and  tl>e  Initial  value  problem  for  the  motion  of  tlie 
fonlzed  gas  Is  solved  by  a  metliod  similar  to  the  method 
described  earlier.   At  a  certain  stage  of  its  evolutton 
tlie  model  is  in  satisfactory  agreement  with  observa- 
tional results  concerning  ttie  dlstributfons  of  tlie  density 
and  the  velocity  of  expansion.   On  the  basis  of  this 
agreement  it  is  estimated  that  the  age  of  the  nebula  is 
about  14000-23000  years.  (Author) 


3.  Chemical  Warfare  Equipment  and 
Materials 


AD-292  079  Dlv.   4 

OTS  Prices:  HC  $2.00/MF  $0.60 

General  Atomic  Dlv.,  General  Dynamics  Corp.,  San 

Diego,  Calif. 

RESEARCH  STUDIES  ON  ANALYSIS  OF  IONIZED  GASES. 

Final  rept.  for  20  Jun  61-31  Jul  62, 

by  William  R.  Snow.   31  Jul  62.  26p  GA-3358 

Contracts  DA49  146XZ049,  DA49  146XZ041,  continuation. 

ProJ.  212 

DASA  1329 

Unclassified  report 

Descriptors:  (*Gas  lonlzatfon.  Reaction  kinetics), 
(*ReacUon  kinetics.  Gas  ionization).  Analysis,  Charged 
particles.  Linear  accelerators,  Radiofrequency  generators. 
Mass  spectroscopy,  Spectrum  analyzers.  Helium,  Hy- 
drogen, Mixtures,  Oxygen,  Nitrogen,  Neon,  Water  vapor. 
Carbon  dfoxide.  Scientific  research.  Laboratory  equip- 
ment. Design. 

This  paper  presents  the  results  of  a  study  of  reaction 
kinetics  of  some  ionized  gases  and  gas  mixtures.   It  also 
includes  a  detail  discussfon  of  the  laboratory  equipment 
used  for  the  research. 


AD-442  440  Dlv.   4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Conunsnd, 

Wright-Patterson  AFB,  Ohio. 

SOURCE  OF  PROTONS  WITH  THERMAL  DISSOCIATION 

OF  HYDROGEN  MOLECULES, 

by  M.  D.  Gabovich  and  Z.  P.  Fedorus.    10  Jun  64,  14p 

FTD  TT64  522;  TT  64  71189 

Unclassified  report 

Unedited  rough  draft  trans,  of  Ukrayinslcyi  Flzychnyl 
Zhumal  (USSR)  1956,  v.  1,  no.  2,  p.  158-169. 

Descriptors:  (*Protons,  Sources),  (•Hydrogen,  Dissociation), 
Ion  beams.  Molecules,  Ions. 


No  Entries 


4.  Chemistry 


AD-281  236  Dlv.   4 

OTS  Prices:  HC  $1.00/MF  $0.50 

University  CoU..  DubUn  (Ireland). 

THE  CONFIGUARATION  OF  AZULENE  DIMOLYBDENUM 

HEXACORBONYL. 


PB-166  214  Dlv.    4 

OTS  Prices:  HC  $1.00/MF  $0.50 

SOVIET  RESEARCH  IN  ADSORPTION  PHENOMENA. 
Oct  64,  ISp    PAL-64-e 

Unclassified  report 

Descriptors:  (*Adsorptlon,  Soieotlflc  research).  Catalysis, 
Gases,  Corroston,  Electrochemistry,  Solids,  USSR. 

Adsorption  phenomena  are  involved  in  a  great  many  chemi- 
cal processes,  including  heterogeneous  catalysis,  separation 
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of  gases,  purification  of  atmiospberMt.  anttoorroston,  and 
alaotrochemlstry.   For  reasons  of  brevity  and  because  cer- 
tain areas  of  applicatton  are  covered  in  detail  elsewhere,  no 
attempt  was  made  to  report  exhaustively  on  every  subfield 
of  Soviet  research  involving  adsorption.   Particular  attentton 
Is  devoted  to  Soviet  studies  on  the  adsorption  of  gases  on 
solids,  because  ttiis  is  an  area  under  Intensive  examination 
by  Soviet  chemists.   Soviet  progress  in  fundamental  and 
applied  adsorptton  research  since  1960,  with  emphasis  on 
advanced  theoretical  developments  and  major  applied  re- 
search programs  which  have  direct  or  indirect  scientific, 
industrial,  or  military  significance  is  the  concern  of  tills  re- 
port.   Published  Soviet  technical  literature  from  1960  through 
1963  forms  the  basis  of  the  report.   Research  before  i960  is 
discussed  only  for  background  purposes. 


PB-166  215  Dlv.   4,  14 

OTS  Prices:  HC  $3.00/MF  $0.75 


RECENT  SOVIET  RESEARCH  IN  THt 

RADIATION  IN  ORGANIC  SYNTHESIS 

POLYMERS. 

Oct  64.  91p   PAL-64-7 


USE  OF  IONIZING 
AND  HIGH 


laclasslfled  report 

Descriptors:  ('Radiation  chemistry,  Reviews),  (♦Or- 
ganic compounds.  Radiation  chemistry),  ('Polymers. 
Radiation  chemistry),  Oxidatton,  Halogenatlon.  Hydro- 
carbons, Synthesis  (Chemistry),  Degradatton,  Rubber, 
Polyethylene  plastics.  Semiconductors,  Polymerizatton, 
Radioactive  isotopes.  Particle  accelerators.  Scientific 
personnel.  Radlochemlstry  laboratories.  Bibliographies, 
USSR. 

Contents:  oxidatton  reacttons,  Halogeiiatfon  reactions, 
radtolysls  of  hydrocarbons,  radiatton  chemistry  of  multi- 
component  systems,  miscellaneous  syntheses,  miscel- 
laneous degradation  studies,  actton  of  Ionizing  radiatton  on 
high  polymers  (Rubber,  Polyeth^ene,  Miscellaneous 
Polymers,  Preparatton  of  Seml-oondiiMtlng  Polymers), 
radiation  induced  polymerization,  gratfl  polymerizatton. 
radiation  sources  used  for  radiatton  diiemlstry,  Sovtet 
scientists  and  institutions  engaged  in  the  radiation  chemis- 
try of  oiganlc  and  liigfa  molecular  wei|^  compounds. 


PB-166  238 
OTS  Prices: 


Dlv.  4 
HC  $6.00/MF  $1.26 


Office  of  Sctentlflc  Research  and  Developmeot.   Dlv.  11. 
MISCELLANEOUS  CHEMICAL  ENGIN^RING  PROBLEMS. 
Summary  techntoal  rept,  vol.  2. 
1946,  declassified  2  Aug  60,  233p 
Contract  OEMsrll31 
AD  221  597 

Awlasslfied  report 

Legibility  of  this  document  is  in  part  unsatisfactory.   Re- 
production has  been  made  from  best  available  copy. 

Descriptors:  (*Cbemlcal  engineering),  Hydraulic  fluids. 
Fuel  tanks.  Pyrotechnics,  Life  rafts,  Hydrogen,  Markers, 
Oxygen  masks.  Flame  throwers.  Respiration,  Sabotage, 
Sea  water.  Coatings,  Magnesium,  Storage  batteries,  OUs, 
Shoes,  Leather,  Gasoline,  Moisureproofing,  Insecto, 
Military  rattons.  Fuels,  Textiles,  Films,  Plastics. 


PB-166  240  Dlv.   4,  14 

OTS  Prices:  HC  $4.00/MF  $1.00 


SOVIET  RESEARCH  IN  METALLO-ORGANOSILICON 

CHEMISTRY  RELATED  TO  PLASTICS  AND  OTHER 

POLYMERS. 

Nov  64.  14^   PAL-e4-8 

1  )|iolas8lfied  report 


Descriptors:  (•Chemistry,  Metalorganlc  compounds), 
(•Plastics,  Chemistry),  (•Metalorganlc  conq)ounds, 
Silicon  compounds),  Polymerizatton.  Synthesis 
(Chemistry),  Polymers,  Organic  compounds,  Metals, 
Organoboranes,  Organic  sulfur  compounds,  Organic 
phosphorus  compounds.  Organic  oxygen  compounds. 
Organic  nitrogen  compounds.  Halogen  con^xninds, 
LUoxanes.  USSR.  Scientific  reaeaioO. 

This  is  a  report  of  Soviet  chemical  research  In  sUicon- 
organic  chemistry  con:q>rising  polymer  and  near  polymer 
producto  containing  a  chemical  element  or  elemento  in 
addltton  to  sUioon  functtonal  hydrogen,  orygen,  carbon, 
and  halogen.   The  report  is  based  upon  a  study  of  the 
Soviet  literature  published  between  1  January  1955  and 
1  April  1961.   The  combination  of  silicon  functtonal 
hydrogen,  oxygen,  carbon,  and  halogen  with  certain  ele- 
mente  of  the  periodic  grouping  of  elements  forms  the 
substance  of  this  dlscusston  in  the  foUowlng  order: 
Mendeleyev's  Periodic  System,  column  one  (elemento 
lithium,  sodium,  potassium);  Periodic  System,  column 
two  (magnesium,  cadmium,  zinc,  barium);  Periodic 
System,  column  three  (boron,  aluminum);  Periodto 
System,  column  four  (zirconium,  tin,  germanium,  lead; 
Titanium;  Periodic  System,  column  five  (nitrogen, 
phosphorus,  vanadium,  antimony);  Periodto  System, 
column  six  (sulpher,  chromium,  oxygen);  Periodic  Sys- 
tem, column  seven  (chlorine,  bromine,  iodine;  Fluorine; 
Periodto  System,  column  eight  (iron,  cobalt,  nickel); 
Heat  Resistant  Polymers;   Where  the  data  warrant,  the 
discussion  covers  elastomers,  rigid  and  liquid  polymers, 
free  monomers  reactions,  and  miscellaneous.   Under 
'free  monomers'  are  grouped  those  compounds  wfatoh, 
although  theoretically  capable  of  polymerizing,  no  data 
are  available  reporttog  that  they  actually  have  been 
polymerized. 


PB-166  269  Dlv.   4,  13 

OTS  Prices:  HC  $1.00/MF  $0.50 

Franklin  but.,  PhUadelphla,  Pa. 

BIBLIOGRAPHY  OF  THE  LITERATURE  ON 

DROPWBE  CONDENSATION  1930-64. 

Office  of  Saline  Water  Research  and  development 

progress  rept., 

by  R.  A.  Erb.  Aug  64,  1^ 

Contract  14  01  0001  293 

OeW  PR119 

Unclassified  report 

Descriptors:  (•Condensation,  Bibliographies),  (•Bibli- 
ographies, Condensation),  (*Sea  water.  Desalination), 
Water,  Drx^s,  Heat  transfer,  Thennodynamics,  Evapo- 
rators, Salinity,  Steam. 

This  is  the  one  hundred  and  nineteenth  of  a  series  of 
reports  designed  to  present  accounts  of  progress  on  saline 
water  converston  with  tlie  expectation  that  the  exchange  of 
such  data  will  contribute  to  the  tong- range  development  of 
economical  processes  ^plicable  to  large-scale,  low-cost 
demlnerallzation  of  sea  and  otiier  saline  waters.   The 
information  herein  is  submitted  as  a  separate  report 
covering  a  literature  survey  on  the  subject  of  dropwlse 
condensation. 


PB-171  809  (Rev.)  Dlv.   4,  14,  17,  26 

OTS  Prices:  HC  $7.00/MF  $3.50 

Martin  Marietta  Corp.,  Denver,  Colo. 

CRYOGENIC  MATERIALS  DATA  HANDBOOK 

by  F.  R.  Schwartzberg,  S.  H.  Osgood,  R.  D.  Keys,  and 

T.  F.  Klefer.    Aug  64,  84^ 

Contract  AF33  657  9161,  ProJ.  7381,  Task  738106 

ML  TDR64  280 

Unclassified  report 


S-5 


nia  la  a  complete  re^sloo  of  all  prior  repts.: 
PB-161  093-1,  PB-161  093-2,  PB-161  093-3,  PB-161  093-4, 
PB-161  093-5,  PB-171  809,  PB-171  809-1,  PB-171  809-2, 
PB-171  809-3,  PB-171  809-4,  PB-171  809-6,  PB-171  809-6, 
and  PB-181  671. 

Descriptors:  (*HaixIbooks.  Cryogenics),  (*Cryogenlc8, 
Handbooks),  (•Materials,  Cryogenics),  (•Metals,  Cryo- 
genics), Aluminum  alloys.  Stainless  steel.  Titanium 
alloys.  Nickel,  Titanium,  Nickel  alloys,  Copper  alloys. 
Chromium  alloys.  Molybdenum  alloys.  Cobalt  alloys, 
Maraglng  steels.  Copper,  Beryllium  alloys.  Steel, 
Brass,  Iron  alloys.  Plastics,  Oass  textiles.  Mechanical 
properties.  Thermal  expansion.  Thermal  oooduotlvlty. 

The  con^jletely  revised  'Cryogenic  Materials  Data 
Handbook'  presently  contains  mechanical  and  physical 
property  data  on  62  metallic  and  nonmetalllc  materials 
organized  in  eight  sections.   The  Handbook  also  contains 
material,  property,  and  accumulative  indices  and  reference 
list.    Progress  reports  to  i^idate  and  maintain  the 
Handbook  will  be  issued  semiannually.    (Author) 


theoretical  analysis  of  the  separabUity  of  generation- 
recombination  noise  and  mobility  noise  in  semiooaduotor 
systems  is  given. 
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Unclassified  report 

Rept.  on  Project  Defender. 

Descriptors:  (•Infrared  detectors.  Design),  (•Semiconduc- 
tors, Infrared  detectors).   Infrared  photoconductors,  Photo- 
condttctivlty.  Infrared  radiation.  Photoelectric  materials. 
Germanium,  Impurities,  Intermetallic  compounds,  inrtinm 
aUoys,  Antimony  alloys,  Hall  effect.  Magnetic  fields. 
Theory. 

As  a  result  of  theoretical  and  experimental  work  accom- 
plished at  NRL  on  photoconductive,  long- wavelength  deteo 
tors,  a  boron-doped  germanium  detector  was  developed 
which  is  sensitive  to  wavelengths  as  long  as  125  microns 
and  has  a  peak  detectivity  at  108  microns  of  1.2  x  10  to 
11th  power  cm  -  cps  to  the  1/2  power  -  reciprocal  watts. 
Measurements  made  on  the  Putley  infrared  detector  at 
magnetic  fields  iq>  to  82  kgauss  showed  that  this  detector 
is  usable  at  4.2K  at  high  magnetic  fields.    For  4-Dmi- 
wavelength  radiation  and  for  tl>e  conditions  of  test,  the 
experimental  measurements  on  the  Putley  detector  are  not 
consistent  with  it  being  an  electron-bolometer-type  detector, 
as  had  been  hypothesized,  but  rather  are  consistent  with 
it  being  a  photoconductive-type  detector.   An  analysis  was 
made  of  the  effect  of  coherent  noise  in  the  Incident  radia- 
tion on  the  detectivity  of  long-wavelength  detectors,  and  a 
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Descriptors:  (*Energy  conversion,  Scientific  research). 
Superconductors,  Solid  solutions,  Mlcrostructure, 
Electrochemistry,  Fuel  cells.  Electrodes,  Hydrazine, 
Silver,  Platinum,  Thermoelectricity.  Thermionic  con- 
verters. Phase  studies.  Molybdenum  alloys,  Thorium 
compounds.  Dioxides,  Semiconductor  devices.  Solid 
state  physics.  Photoelectric  effect.  Zinc  alloys,  Antimony 
alloys. 

Contents:   superconducting  materials  and  systems; 
electrochemical  energy  conversion  research;  high  tem- 
perature metallurgy  research  on  thermoelectric  and 
thermionic  materials:  solid  state  energy  converters; 
the  development  of  thermionic  emitter  materials. 
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General  Electric  Co.,  West  Lynn,  Mass. 
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Unclassified  report 

See  also  PB-166  220. 

Descriptors:  (•Fuel  cells.  Low-temperature  research), 
(•Power  supplies.  Electrochemistry),  (*Electrode8, 
Fuel  cells).  Energy  conversion.  Hydrocarbons,  Porous 
materials.  Plastics,  Catalysts,  Nickel,  Oxygen,  Carbon. 

FUEL  ELECTRODE  STUDIES:   Work  was  continued  on 
the  testing  of  new  cell  structures  made  with  porous  cata« 
lyst  screen  electrodes  and  porous  plastic  electrodes. 
Wetting  characteristics  had  an  important  effect  on  the 
performance  of  tliese  electrodes.   A  number  of  Raney 
metal  catalysts  were  prepared  for  future  evaluation.   The 
performances  of  Raney  nickel  and  carbonyl  niclcel  have 
been  tested  In  experimental  cells.   When  used  with  hydro- 
gen, steady  currents  were  obtained  at  high  potentials,  but 
at  potentials  below  0.8  volt  the  current  rapidly  fell  with 
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tune.   aXYQEN  ELECTRODE:   The  behavior  of  acUvated. 
wet-proofed,  porous  carbon  as  an  oxygen  electrode  in 
acidic  and  alkaline  media  in  the  presence  of  various 
*'*^^*!,*u"  ^'««"««'tod-  Open  cirouit  voltage  of  1.2 
▼olts  (which  is  close  to  the  theoretical  value  of  1.26V  at 
25C)  was  obtained  with  platinized  caiton  as  the  oxygen 
electrode  in  alkaline  media.   In  the  acidic  media.  S 
catalysts  were  apparenUy  ineffective. 
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permeability,  PolarUatlon,  Ion  exchaage.  Catalysts, 
Electrolytes. 

The  development  of  practical  electrode  structure  was 
continued  with  the  work  taking  two  paths.   Porous  plas- 
tics, e.g.,  polyethylene  and  Teflon,  loaded  with  catalyst 
powders  were  investigated.   Hydrogen->«xygen  caustic 
electrolyte  ceUs  using  platinum  metal  in  Teflon  elec- 
trodes show  exceUent  performance  giving  about  100 
mA/sq  cm  at  0.7  volts.    A  second  structure  investigated 
is  the  pasted  screen  electrode.   Here  catalyst  powders 
are  pasted  on  to  a  conducting  metal  screen.    Electrodes 
were  fabricated  from  platinum,  palladium,  silver,  re- 
duced sUver  oxide  and  predigested  Raney  nickel. 
Platinum  metal  cells  perform  well  on  hydrogen  and 
oxygen.   Some  preliminary  results  of  operation  on  non- 
hydrogen  fuels  were  obtained.   The  work  on  oxygen 
electrode  polarization  for  the  fuel  cells  was  started. 
The  polarizaUon  ceUs  and  the  interruptor  circuit  design 
for  the  polarizaUon  studies  are  described.   Preliminary 
polarizaUon  data  with  bright  and  platinised  platinum 
electrodes  as  a  funcUon  of  pH  are  presented.   Some 
daU  concerning  toe  behavior  of  the  oxygen  electrode 
of  the  ion-exchange  membrane  fuel  cells  are  also  given. 
Investigations  are  underway  usiiy  different  catalysts  and 
electrode  materials.   (Author) 


8.  Electronics  and  Electronic 
Equipment 


AD-271  084  Div.    8,  25.  30 

OTS  Prices:  HC  $4.00/MF  $1.00 

RCA  Defense  Electronic  Products,  Camden,  N.  J. 
FLUX  LOGIC  PERMALLOY  SHEET  MEMORY. 
Quarterly  progress  rept.  no.  1.  1  Jul-30  Sep  61. 
by  G.  R.  Briggs  and  R.  D.  Torrey.   30  Sep  61.  126p 
Contract  DA36  039sc88971.  Task  3A99  IS  001  03  02 

Uoolassified  report 

Legibility  of  this  document  is  in  part  unssUsfactory. 
Reproduction  has  been  made  from  best  svallable  copy. 

Desoriptore:  (•Thin  films  (Storage  devices).  Manufacturing 
methods).  (•Computer  storage  devices,  Metal  films), 
(•Magnetic  core  storage,  Thin  films  (Storage  devices)). 


Printed  clrouits,  Circuit  interoonnecttons,  Micro- 
mlniaturlzaUon  (Electronics),  Computers,  Iron  alloys. 
Nickel  alloys,  Ampllflere,  Clrouits,  Wiring  diagrams. 
Design,  Magnettc  cores.  Computer  logic. 

This  report  gives  results  of  research  on  memories 
using  multiaperture  elements  of  thin  permalloy  sheet  with 
printed  wire  interconnections.   Fabrication  of  the  memory 
sheets  is  described,  and  results  of  operating  tests  of 
single  elements  and  planes  are  given  tor  both  word 
organized  and  coincident  current  selection. 
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Unclassified  report 

Descriptors:  (•Radtofrequency  power.  Distribution), 
(•Optimization,  Radtofrequency  power),  (•Communteatton 
theory,  Demodulatton),  Date  transmission  systems. 
Digital  systems,  Phase  modulations.  Mathematical 
analysis,  ProbabUlty,  Sequences,  Statistical  processes, 
Radtofrequency  fllten,  Errors.  Communteatton  systems. 

This  Import  considers  the  optimum  way  to  divide  the 
available  energy  between  the  channel  measurement  and 
information  transfer  functions.   A  binary,  symmetric, 
phase-modulatton  system  operating  over  a  channel  which 
imparts  a  random  phase  modulation  to  the  signal  and  adds 
Gaussian  noise  is  considered.   An  efftoient  demodulatton 
scheme  is  optimized  for  all  posslMe  energy  divisions 
at  the  transmitter.   Then  the  energy  divlston  is  varied 
to  achieve  U»e  minimum  probability  of  error.   For  tiie 
range  of  signal  and  channel  parameters  considered.  It  is 
shown  that  the  probability  of  error  is  minimized  by 
devoting  all  available  energy  to  transmitting  information 
and  to  operating  on  the  sequence  to  measure  the  channel 
It  is  concluded  Uiat  from  the  theoretical  standpoint  tbe  ' 
modulation  waveform  should  be  used  as  part  of  Uie  synchro- 
nization system.   Also,  the  best  strategy  is  to  devote  all 
the  available  power  to  modulatton  and  obtain  the  synchro- 
nizing Informatton  by  performing  some  operation  on  the 
incoming  signal  which  removes  its  dependence  on  the 
data. 


PB-166  255  Div.   8,  2 

OTS  Prices:  HC  $3.00/MF  $0.76 

.^f®!^''  "^  Advanced  Development  Div..  AVCO  Corp., 
Wilmington,  Mass. 

ANTARCTIC  RESEARCH  AND  DATA  ANALYSIS*.  ATMOS- 
PHERIC RADIO  NOISE  AT  BYRD  STATION,  ANTARCTICA. 
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Unclassified  report 

Dsscriptore:  (•Radto  interference.  Diurnal  variations) 
(•Atmospherics,  Polar  regions).  Noise  (Radto)   Hirti 
frequency,  Magnetic  storms.  Thunderstorms,  Aurorae 
Absorption,  tonospheric  propagation.  Correlation 
techniques. 

Atmospheric  radio  noise  measured  on  Uie  frequencies  of 
0^061.  0.113,  0.246,  0.545,  2.5.  5.0.  10,  and  M^  at  Byrt 
Statton,  Antarctica,  from  Maroh  1958  to  December  1959 
is  investigated  to  establish  diurnal,  seasonal,  and  fre-   ' 
quency  variations.   Since  no  thunderstorms  occur  at  Byrd 
Uie  atmospheric  noise  is  received  only  by  ionospheric        ' 
propagation  modes  from  distant  sources,  such  as  the  malor 
active  centers  in  Central  Africa,  the  East  Indies,  and 
Central  and  SouUi  America.   It  is  shown  Uiat  the  noise 
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level  is  affected  by  both  changes  In  world  thunderstorm 
actiTlty  and  In  propagation  factors.   In  the  high  frequency 
band  the  noise  sources  In  Central  and  South  America  are 
the  major  contributors  to  the  noise  power  measured 
at  Byrd  Station.   A  'noise  Index'  Is  defined  and  used  to 
select  periods  of  anomalous  absorption.    Fourteen  polar 
cap  absorption  (PC  A)  events  are  detected  by  the  index, 
all  of  Which  have  been  previously  reported  on  the  basis 
of  nortl>em  hemisphere  olieervatlons.    It  is  shown  that 
the  hf  noise  level  at  Byrd  Is  severely  depresses  during 
PCA.  especially  on  5.0  and  10  mc.   The  minimum  noise 
level  observed  during  PCA  is  used  to  establish  the  man- 
made  noise  level  at  Byrd,  which  Is  about  23  db  lower  than 
that  expected  for  a  typical  quiet  receiving  site  as  defined 
by  the  International  Radio  Consultative  Committee  (CCIR). 
Analjrsis  of  an  auroral  zone  absorption  event  (22  to  31 
October  1958)  Indicates  that  the  absorbing  region  must  be 
situated  between  Byrd  Station  and  South  America  before 
the  noise  level  is  ejected.   Seventeen  other  auroral  zone 
absorption  events,  eleven  of  which  are  associated  with 
geomagnetic  storms,  have  been  detected  by  ttie  noise  index 
and  are  listed  in  the  report.    (Author) 
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Descriptors:  (*Antennas,  Transients),  (^Transients, 
Antennas),  Cylindrical  bodies,  Antenna  radiation 
patterns.  Voltage,  Partial  differential  equations. 
Boundary  valve  problems.  Resistance  (Qectrical), 
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Transients  In  cjdindrlcal  antennas  are  investigated  for 
the  particular  case  of  a  step-function  excitation.   The 
transient  response  of  the  radiation  field  of  a  driven  antenna 
and  the  induced  transient  voltage  on  a  loaded  receiving 
antenna  are  considered.   The  theoretical  analysis  makes 
use  of  Fourier's  theorem  to  express  tlie  response  as  an 
integral  over  the  response  to  all  individual  frequency 
components.   The  response  as  a  function  of  time,  obtained 
by  graphical  integration,  shows  rapid  oscillations  with  a 
periodicity  determined  by  ttie  first  resonance  frequency 
of  tlie  antennas.   Transient  times  are  discussed  in  their 
relation  to  tlie  bandwidth  of  the  antenna.   By  proper  loading 
of  the  dipole,  transient  times  of  the  order  of  the  time 
needed  for  a  wave  to  travel  along  the  dipole  axis  can  be 
obtained.   The  response  of  a  receiving  antenna  and  the 
response  of  a  transmitting  antenna  for  any  kind  of  excitation 
are  shown  to  be  connected  by  a  differentiation  or  integration 
process.    An  experimental  investigation  is  described  in 
which  the  reception  of  a  transient  field  due  to  a  shock- 
excited  distant  transmitting  antenna  is  observed.   The 
measured  results  are  in  very  good  agreement  with  the 
theoretical  prediction.   (Author) 
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Descriptors:  (*Fleld  theory,  Scatterli^,  (* Antenna 
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Electromagnetic  lx>undary-value  protdems  in  three 
dimensions  are  usually  solved  in  terms  of  point  sources 
(the  limiting  form  being  incident  plane  waves).   Such  solu- 
tions are  ttte  Green's  Functions  from  which,  in  principle, 
the  field  resulting  from  any  distribution  of  current  sources 
may  be  determined  by  integrations,  although  the  actual 
integrations  are  usually  too  knotty  to  ever  be  carried  out. 
Od  the  other  hand,  there  are  theoretical  problems  in  which 
it  would  be  deslraide  to  calculate  the  effects  In  terms  of 
measiurafale  antenna  patterns,  for  example,  when  a  beam 
is  partially  occluded  by  a  large  obstacle.   The  present 
paper  Indicates  a  first  step  In  this  direction,  namely  a 
systematic  technique  for  establishing  such  a  formulation 
in  protdems  wUch  can  be  solved  naturally  in  spherical 
coordinates.   The  'classical'  spherical-mode  wave 
functions  are  employed  in  this  representation.  The  dis- 
cussion includes  a  description  of  appropriate  representa- 
tions for  fields  and  ttie  antenna  patterns,  and  of  the  wave- 
function  addition  theorems  necessary  for  establishing  tba 
formulation. 
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A  theoretical  and  experimental  program  on  pulsed 
microwave  generation  without  rf  input  signals  is  in  progress. 
An  experimental  scheme  which  may  accomplish  this  is 
proposed.    Further  Investigations  of  high  efficiency  gener- 
ation with  the  existing  type  of  pulse  generator  are  in  prog- 
ress.  The  experiments  on  components  for  the  k-band  high 
efficiency  generator  are  continuing.    A  new  approach  to 
pulsed  microwave  generation  using  related  pulsed  field 
technology  but  new  rf  mechanisms  Involving  microwave  re- 
flection from  moving  magnetic  shock  fronts  Is  l>eing 
examined.   As  proposed  in  the  preceding  report,  efforts  to 
reach  shorter  millimeter  wavelength  have  been  tabled, 
pending  the  development  of  better  rf  components.   Pulsed 
field  work  Is  associated  with  the  corona  problem  existing 
in  the  100  kllogauss  apparatus  and  with  the  development 
of  pulsed  fields  for  extended  volumes.   (Author) 
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Several  aspects  of  pulsed  miorowsTe  i^neratloo  using 
ferrltes  are  currently  being  Investlgalod.   This  is  a  con- 
tinuation of  the  ferrite  program  previoasly  supported 
under  Contract  DA  36-039  SC  72785.   The  princ^al  effort 
for  the  past  quarter  was  expended  in  initial  operation  of 
the  millimeter-wave  apparatus,  resulting  to  date  in  the 
first  successful  generation  of  K-band  output.   (Author) 
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Further  progress  on  the  development  of  the  pulsed  ferrite 
generator  is  described.   Results  are  given  on  some  modl- 
flcatfons  which  have  resulted  in  reachit^  somewhat  shorter 
output  wavelengths,  specifically  9  mm.   An  account  is  also 
given  of  work  being  done  at  K-band  on  the  design  of  a 
high  efficiency  ferrite  generator.   Possibilities  for  in- 
creasing available  power  ou^ut  at  millimeter  wavelengths 
using  large  ferrite  samples  are  also  discussed.   (Author) 


9.  Fluid  Mechanics 
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Wii^ey  (C.)  London  (England). 

INTERFERENCE  BETWEEN  VISCOUS  f^LUID  FLOW  AND 

WAVE  MOTION, 

by  C.  Wlgley.  May  63,  71p 
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Descrtptors:  (*Sh^,  Hydrodynamics).  (•Hydrodynamics, 
Ships),  (•Water  waves.  Hydrodynamics),  Viscosity, 
Fluid  flow.  Friction,  Interference,  Intep-als,  Ship  models. 
Mathematical  analysis,  Boundary  layer.  Fluid  dynamic 
properties. 
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This  analjrsis  confirms  the  suggestton  thkt  there  is,  for 
most  forms,  an  increase  in  the  frlctloa$l  resistance  at 
speeds  where  Froude  number  is  greater  than  0.35,  and  that 
this  increase  is  associated  with  the  trim  of  the  form,  both 
the  Increased  resistance  and  the  trim  being  caused  t^  the 
change  of  flow  round  the  model  due  to  the  wave  motion. 
Since  the  frictional  resistance  at  these  speeds  is  therefore 
underestimated  by  the  usual  methods,  th«  resistance 
derived  for  a  ship  from  noodel  experiment  will  always  be 
overestimated  a  little,  but  this  error  will  not  generally  be 
more  than  one  or  two  per  cent.   Although  the  numerical 
work  has  not  advanced  enough  to  enable  general  conclusions 
to  be  finally  drawn,  yet  it  appears  at  tbt  present  stage  that 
LaurentiefTs  application  of  Michell's  li^egral  to  a  form 
which  is  not  a  closed  body  underestimates  very  greatly 
the  effect  of  viscosity  on  the  wave  resistance. 


10.  Fuels  and  Combustion 
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ABOUT  A  CERTAIN  METHOD  OF  INVESTIGATING 

COMBUSTION  CHAMBERS, 

by  R.  Szymanik  and  R.  Stanlszewskl.    12  Jun  64. 
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FTD  TT64  616;  TT  64  71191 

Unclassified  report 

Unedited  rough  draft  trans,  of  Archiwum  Budowy  Maszyn 
(Poland)  1963,  v.  10,  no.  3.  p.  239-247. 

Descriptors:  (•Combustion  chambers.  Mathematical 
analysis).  Partial  differential  equaUons,  Integral  equations. 
Combustion,  Themul  properties.  Surface  properties. 
Heat  transfer. 

A  method  is  described  for  theoretically  and  e^qwrimentally 
investigating  combustion  chambers.    Introducing  a 
solution  for  heat  equation  and  an  expression  for  the 
disturbance  of  the  combustion  process  to  the  Duhamel 
Integral,  the  relationship  was  found  between  the  parameters 
in  the  chamber  and  the  thermal  parameters  on  the  outer 
surface  (measured  surface)  of  the  wall.   The  problem  was 
reduced  to  the  solution  of  integral  equaUon  of  the  Volter 
type.  (Author) 
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SOVIET  RESEARCH  AND  DEVELOPMENT  ON  THE 
CHEMISTRY  OF  PROPELLANTS. 
Oct  64,  75p    PAL-64-5 

Unclassified  report 

Descriptors:  (*Rocket  propellants.  Scientific  research). 
Chemistry,  Beryllium  compounds.  Aluminum  compounds. 
Lithium  compounds.  Magnesium  compounds,  Halldes,  Hy- 
drides, Boron  compounds.  Nitrogen  compounds.  Hydrogen, 
Liquified  gases.  Fluorine,  Fluorine  compounds.  Perchloric 
acid,  Perchlorates,  Oxygen  compounds.  Oxides,  Combustion, 
Thermodynamics,  Corrosion,  Erosion,  Rocket  motor  noz- 
zles. Reaction  kinetics,  Detonattons,  Exnlosions. 
BlhUographles. 

Contents:   ^>ecific  propeUant  ingredients;  light  metals 
and  light  metal  hydrides,  boron  compounds,  nitrogen  com- 
pounds, liquid  hydrogen,  fluorine  and  fluorine  compounds, 
perchloric  acid  and  perchlorates,  ozone,  ozonldes  and  su- 
peroxides. Studies  relating  to  propellant  applicattons; 
combusUon,  thermodynamic  data,  corrosion  and  erosion, 
nozzle  reaction  kinetics,  reactions  of  solids,  detonations 
and  explostons.   References;  Appendix  ~  table  of  Soviet 
authors. 
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STORAGE,  TRANSFER,  AND  SERVICING  EQUIPMENT 

FOR  LIQUID  HYDROGEN. 

Final  rept.  for  1  May  68-31  Jul  69, 

by  B.  M.  BaUey,  D.  C.  Benedict,  R.  W.  Byrnes,  C.  R. 

Campbell,  and  A.  A.  Fo«4e.   Jul  69,  780p 
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DoBCTipton:  (*Llquefled  gases.  Hydrogen),  (*Hydrogen, 
Liquefied  gajses),  («Storage,  Liquefied  gaees),  ('Handling. 
Liquefied  gaaes).  Low  temperature  alloys.  Structural 
properties.  Stainless  steel.  Aluminum,  Mechanical  pro- 
perties. Phase  studies.  Thermal  Insulations.  Materials, 
Thermal  conductivity,  Enthalpy.  Entropy.  Test  methods. 
Test  equipment.  Pipes.  Heat  transfer.  Costs,  Storage 
tanks.  Design,  Pumps,  High  vaccum  valves.  Vaccum  seals. 
Vaccum  pumps.  Vaccum  gages.  Flowmeters,  Liquid  level 
gages.  Refrigeration  systems.  Tberometers. 

The  purpose  of  this  study  ts  to  provide  engineering  data 
concerning  tlie  most  adequate,  safe,  and  economical  pro- 
cedures and  equipment  for  liquid  hydrogen  storage,  transfer, 
and  ground  servicing  systems.   Oir  investigations  have 
centered  on  the  requirements  for  (1)  storage  vessels,  (2) 
transfer  lines,  (3)  pumping  systems.  (4)  valves,  (5)  in- 
struments, and  (6)  recondenslng  systems.    Results,  con- 
clusions and  recommendations  are  reported  in  separate 
chapters  classified  in  accordance  with  the  ahove-llsted 
hardware  items.   (Author) 


were  made  of  a  promising  system  using  supercritical 
storage  of  the  cryogens.  hydrogen  cooling,  and  a  four-stag* 
turbine  to  drive  the  power  generating  system.   Analog  simu- 
lation showed  stable  performance  within  each  subsystem 
and  tliroughout  the  Integrated  networlu    An  Integrated 
cryogenic  fueled  environmental  control  and  power  generatli^ 
system  was  found  feasible  from  the  control  standpoint  and 
considerably  lighter  than  a  non-integrated  hydrazine  power- 
water  cooling  system  studied  for  comparison  against  the 
same  requirements.   (Author) 


13.  Installations  and  Construction 
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11.  Ground  Transportation  Equipment 
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STUDY  OF  INTEGRATED  CRYOGENIC  FUELED  POWER 

GENERATING  AND  ENVIRONMENTAL  CONTROL 

SYSTEMS.    VOLUME  V.  INTEGRATION  AND  CONTROL 

STUDIES. 

aunmary  rept.,  phase  1.  vol.  5, 

by  A.  J.  Jennings  and  G.  M.  Hall.   Nov  61,  232p 

Contract  AF33  616  7508.  ProJ.  3145,  Task  30328 
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Unclassifled  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Manned  spacecraft.  Cryogenics),  (•Cryo- 
genics. Manned  spacecraft),  Propellants,  Liquefied 
gases.  Hydrogen,  Oxygen.  Cryogenic  storage  devices. 
Space  environmental  conditions.  Control  systems.  Com- 
bustion. Attitude  control  systems,  ^acecraft  cabins. 
Cooling.  Turbines.  Fuel  systems.  Heat  exchangers. 
Performance  (Engineering). 

The  possible  degrees  of  integration  for  a  manned  space 
vehicle  using  cryogenic  hydrogen  and  oxygen  as  propellants 
were  investigated.   The  combination  of  cryogenic  storage 
of  both  fluids,  use  of  hydrogen  as  tl>e  cooling  medium  in 
the  environmental  control  system,  and  combustion  of  the 
two  propellants  to  provide  high  energy  gas  to  power  the 
prime  nx>ver  was  found  to  be  an  attractive  and  basic  inte- 
grated system.   Other  functions  studied  for  possible  addi- 
tional integration  included  attitude  control,  cabin  atmos- 
pheric control,  and  cooling  by  use  of  the  oxygen  heat  sink. 
A  stoichionaetric  combustion  system  using  water  for  reaction 
cooling  was  analyzed.    Factors  Involved  in  system  selection 
were  performance,  integration  compatibility,  weight,  volume, 
reliability  and  influence  on  vehicle  design.  Control  studies 


Dynatech  Corp.,  Cambridge,  Mass. 

HEAT  TRANSFER  IN  THE  LIQUID-LIQUID  SPRAY 

TOWER. 

Research  and  develi^ment  progress  rept.  SAL-2, 

by  S.  P.  Sukhatme  and  M.  HurwiU.   9  Sep  64.  68p 

i:^atech-46S 

Contract  14  01  0001  382 

OSWPR120 

Unclassified  report 

Descriptors:  (*Sea  water.  Desalination),  (*Desallnatk>n, 
Heat  transfer).  Sprays,  Hydrodynamics,  Heat  transfer 
coefficients.  Drops,  Jets,  Electric  fields. 

This  study  analyses  the  operation  of  Uquld-llquld  spray 
tower  heat  exchangers.   It  describes  how  the  rational  design 
of  spray  towers  requires:   1.   Hydrodynamlc  correlations 
which  predtot  the  expected  drop  size  and  hold-up.  and. 
2.   Heat  transfer  correlations  wtilch  eittter  predict  the  ares 
beat  transfer  coefPolents  on  the  inside  and  outside  of  the 
drops  separately  or  the  overall  coefficient  Itself.   The 
experimental  portion  of  this  program  has  been  concerned 
with  obtaining  the  above-mentioned  heat  transfer  cor- 
relations for  the  case  of  water  heated  by  AMSCO  oil.   The 
teste  have  been  conducted  with  both  water  and  oil  as  tbs 
dispersed  phases  under  conditions  of  flooding  and  non- 
flooding.   It  has  been  demonstrated  that  stable  flooded 
operation  is  jMSSible  when  proper  attentton  is  paid  to  end 
design.    Electric  fields  have  been  used  at  tlie  distributor 
to  obtain  modest  uniform  reductions  in  drop  size.   However, 
since  the  same  magnitude  of  reductton  can  be  obtained 
easily  by  going  to  the  jet-wise  mode  of  drop  formation,  the 
use  of  EHD  techniques  in  spray  towers  cannot  be  rec- 
ommended.  (Author) 


14.  Materials  (Non-Metallic) 
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CONDUCT  RESEARCH  AND  DEVELOPMENT  ON 

FOAMED-m-PLACE  LOW  DENSITY  CELLULAR 

PLASTIC  MATERIALS. 
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OM0i1|i(urs:  (*Bxpandad  pUsttos,  Mniiaotarli^ 
matfaods).  Density.  Processing,  Compnssive  properties, 
impaot  sliook,  Vlsooslty,  Prossure.  Hslogenatad  hydro- 
carbons, Hydrocarbons.  Plastics,  Polyester  plasttos 
Aging  (Materials).  ^' 


I  Polv«stez 


The  purpose  of  this  Imesttgatton  was  to  develop  a 
method  tor  producing  a  low  density,  foazned-in-place 
material.    As  will  be  seen  in  the  succeeding  expositton, 
this  purpose  has  been  successfully  accompUshed  simply, 
with  a  minimum  of  modification  of  already  available 
low-oost  commercially-produced  equipment.   The  funda- 
mental idea  iq>on  which  this  program  has  been  based 
Involves  the  saturaUon  with  gas  under  pressure  of  caU- 
lyxed  and  accelerated  liquid  polyester  resin  and  then  per- 
mitting this  mixture  to  expand  into  a  mold  where,  after 
curing  in  a  matter  of  minutes,  a  permanent  stable  light 
weight  foam  material  resulto.   The  knowledge  and  experi- 
ence gained  from  the  preliminary  small-scale  low-pressure 
foam  process  were  later  applied  to  largp-scale  high- 
pressure  foaming  methods.   (Author) 
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Ford  Motor  Co.,  Dearborn.  Mich. 

TITANIUM  CARBIDE  BASE  CUTTING  tIQOLS. 

Rept.  no.  6,  1  Apr  56-31  Mar  67, 

by  Michael  Humenlk.    31  Mar  57,  16p 

Contract  AF33  600  32448 
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LeglbUlty  of  this  document  Is  in  part  unsttisfaotory. 
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Descriptore:  (•Carbide  tools.  Cutting  tools).  ("Cutting 
tools.  Carbide  tools),  (•Titanium  compounds.  Carbides), 
Cermete,  Microstructlve,  Nickel,  Molybdenum.  Life 
expertoQcy,  Hardness,  Wear  resistance.  Surface 
properoes. 


II 


The  microstruotura  of  cermet  systems  sre  analyzed  on 
the  basis  of  wettabUlty  of  the  nometallic  shown.    Improving 
the  wettability  of  Nl-TiC  systems  by  the  additton  of  molyb- 
denum resulted  in  a  cermet  having  a  uniform  finely  dis- 
persed carbide  phase  in  a  metal  matrix,  having  greater 
hardness.   Compositions  containing  Nl-Mo-TiC  were 
evaluated  as  cutting  tools.   The  optimum  tool  life  of 
Nl-Mo-TlC  tools  was  found  to  be  about  40C  minutes  as 
contrasted  to  about  12  minutes  tor  a  C -7  grade  tungsten 
carbide  evaluated  under  the  same  cubing  conditions.) 
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Lionel  Corp.,  Irvington,  N.  J. 

FABRICATION  AND  STUDY  OF  THE  MAONETO- 

MECHANKAL  PARAMETERS  OF  A  VARIETY  OF 

FERRITES. 

Final  progress  rept.  tor  Jun  52-Dec  55. 

by  Paul  O.  Hoffmann.   Dec  65.  62p 

Contract  Nonr729  00 

AD  086  724 

UaoUtfsified  report 

Descriptore:  (•Ferrites,  Magnetostrlcti«6),  (•Magneto- 
striction, Ferrites),  Processing,  Magnedum  compounds. 
Oxides,  Nickel  compounds,  Iron  compounds.  Solid 
solutions.  Magnetic  properties.  Ceramic  materials. 
Density.  ElasUcity,  Sintering,  ImpuriUea,  Transducers, 
Underwater  sound  equipment.  I 

A  study  was  made  to  develop  a  ferrite  wit)i  dynamic 
magnetostrictton  characteristics  for  use  44  transducer 
material  in  underwater  sound  equipment. 


15.  Mathematics 
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PROGRAMMING  UNDER  NONLINEAR  CONSTRAINTS  BY 

UNCONSTRAINED  MINIMIZATION:    A  PRIMAL-DUAL 

METHOD, 

by  Anthony  V.  Fiacco  and  Garth  P.  MoCormlok.   Sep  63. 
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Unclassified  rq»rt 

Legibility  of  this  document  is  in  part  unsatlsfactozy. 
Reproductton  has  been  made  from  best  available  copy. 

Descriptore:  (•Nonlinear  progranunlng.  Calculus  of  varla- 
ttons),  (•Linear  programming.  Transformations  (Mathe- 
matics)). Mathematical  programming.  Sequences.  Opera- 
tions research,  C^timizatton,  Numerical  methods  and  pro- 
cedures, Functtons,  Vector  analysis. 

This  paper  describes  the  theoretical  and  conqxttattonal 
a^>ecto  of  a  method  for  determining  a  vector  x  that  yields 
the  minimum  of  a  given  function  f(x)  subject  to  a  collection 

of  side  conditions,  g  sub  1  (x)>o,  i  =  1.  2 m.  This  is  a 

general  statement  of  the  so-called  'mathematical  programming 
problem.'   Although  the  metltodology  presented  will 
handle  the  problem  where  f(x)  and  aU  the  g  sub  i  (x)  are 
linear  functions -I.e.,  linear  programmlng-wlthout  difficulty. 
It  is  intended  primartly  to  permit  nonllnearittes  to  enter  into 
the  objective  function  and  the  contrainte-l.e.;  nonlinear  pro- 
gramming.  The  method  used  Is  bt^ed  on  an  idea  proposed 
»?y  C.  W.  CarroU.    The  idea  is  Uiat  of  transforming  the  given 
constrained  problem  into  a  sequence  of  unconstrained  prob- 
lems.  The  principal  conclusion  is  that  the  metliod  is  highly 
competitive  with  U»e  currenUy  known  techniques  for  solving 
nonlinear  programming  problems.   This  is  particularly  true 
for  the  class  of  problems  having  both  a  nonlinear  objective 
function  and  nonlinear  constrainte.   Theoretical  validity  has 
been  demonstrated  in  only  four  or  five  other  methods  for 
this  class  of  problems. 


16.  Medical  Sciences 
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PHYSIOLOGICAL  EVALUATION  OF  FULL  PRESSURE 
SUITS.    DETERMINATION  OF  RESPIRATORY  REQUIRE- 
MENTS FOR  GAS  MIXTURES  IN  MANNED  SPACE 
CAPSULES. 

by  Edwin  Hendler.    12  Mar  64,  1^ 
Task  MR00S13  10061 
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Unclassified  report 

Descriptore:  (•Pressure  suite.  Hypoxia),  (•Respiration, 
Astronaute),  (•Decompression  sickness,  Astronaute) 
Closed  ecological  systems.  Spacecraft,  Manned.  Oxygen 
Nitrogen,  Barometric  pressure.  ' 

Requiremente  for  artificial  atinospheres  in  manned  space 
vehicles  are  expressed  in  graphic  form,  taking  into  account 
varying  proportions  of  oxygen  and  nitrogen  in  the  respired 
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gaseous  mixture,  as  well  as  Initial  pressure   (before 
decompression)  and  final  pressure  (after  decompression). 
Criteria  used  in  the  determination  of  artificial  atmosphere 
requirements  include  avoidance  of  both  hypoxia  and  de- 
compression sickness  due  to  pressure  changes,   (Author) 
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ON  INTERMOLECULAR  AND  INTRAMOLECULAR 

INTERACTIONS  BETWEEN  INDEPENDENT  PAIRS  OF 

BINDING  SITES  IN  PROTEINS  AND  OTHER  MOLECULES. 

Research  rept.,  vol.  14,  p.  445-470, 

by  Terrell  L.  Hill.  4  Jun  56,  32p 

Proj.  NMOOO  018  06  51 

Unclassified  report 

Descriptors:  (*Proteins,  Molecular  association). 
Chemical  bonds,  Dissociation,  Ions,  Mathematical 
models.  Thermochemistry,  Volumetric  analysis. 

The  Klrkwood-Shumaker  suggestion,  that  matching  con- 
stellations of  dissoclatde  groi^>s  on  two  different  protein 
molecules'  might  lead  to  a  significant  intermolecular 
attracUve  force.  Is  examined  in  terms  of  two  models.   The 
general  conclusion  reached  is  that  in  many  cases  the 
Klrkwood-Shumaker  proposal  is  a  very  reasonable  one. 
Two  related  topics  also  discussed  are:  (1)  the  intermole- 
cular or  intramolecular  potential  of  average  force  between 
two  groups  wttose  charges  are  not  permanent  but  fluctuate 
because  of  binding  equilibria  with  ions  in  solution;  and 
(2)  the  effect  of  pairs  of  interacting  groups  on  titration 
curves  of  proteins  and  other  molecules.   (Author) 


THE  ACTION  OF  ANTIMALARIAL  DRUGS  IN 

MOSQUITOES  INFECTED  WITH  PLASMODIUM 

FALCIPARUM. 

Rept.  no.  7, 

by  Levon  A,  Terzlan  and  A.  B.  Weathersby.  9  Jun  48. 

8p 

ProJ.  NM007  007 

UnclaBSlfled  report 

Descriptors:  (* Anopheles,  Antimalarials),  (* Anti- 
malarials, Plasmodium),  Life  cycle.  Parasitic  diseases, 
Hemosporidla,  Drugs,  Cinchona  alkaloids.  Sulfadiazine, 
Infections. 

With  a  drug-diet  method  devised  for  the  admlnstratlon 
of  various  concentrations  of  antimalarial  compounds.  It 
has  been  possible  to  drug  mosquitoes  infected  with  Plasmo- 
dium falclpanun  and  to  test  the  effects  of  these  compounds 
on  the  sporogonous  cycle  of  the  parasite.    It  has  been 
found  that  quinine,  qiUnacrine,  sontochln  and  sodium 
sulfadiazine  administered  In  various  concentrations  to 
Infected  mosquitoes  have  no  effect  on  the  development  of 
oocysts  or  the  production  of  sporozoites.   Oocysts  and 
sporozoites  from  such  mosquitoes  were  indistinguishable 
from  the  oocysts  and  sporozoites  found  in  mosquitoes 
maintained  on  sugar  solutions  alone.    On  the  other  hand, 
in  mosquitoes  maintained  on  paludrlne,  sporozoites  could 
not  be  demonstrated,  and  the  mosquitoes  remained  con- 
sistently negative.    From  the  known  effects  of  paludrlne 
and  the  other  drugs  cited,  on  sporozoite  Induced  infections 
of  P.  falciparum,  it  would  appear,  therefore,  that  there  is 
a  definite  relation  between  drug  effect  in  the  sporozoite- 
infected  vertebrate  host  and  the  drug  effect  In  the  Infected 
invertebrate  host,    (Author) 
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THE  ACTION  OF  ANTIMALARIAL  DRUGS  IN 

MOSQUITOES  INFECTED  WITH  PLASMODIinU 

GALLINACEUM. 

Rept.  no.  8, 

by  Levon  A.  Terzlan,  Nathan  Stabler,  and  A.  B. 

Weathersby.  1  Jul  48.  22p 

Proj.  NM007  007 

Unclassified  report 

Descriptors:  (•Antimalarials,  Effectiveness), 
(•Anopheles,  Antimalarials),  (*Aedes,  Antimalarials), 
(•Plasmodium,  Antlmalariails),  Drugs,  Disease  vectors. 
Parasitic  diseases,  Hemosporidla,  Life  cycle,  sulfa- 
diazine. Vitamin  B  coii4>lex.  Vertebrates,  Invertebrates. 

Using  a  method  previously  devised  to  incorporate  anti- 
malarial drugs  in  the  diet  of  Infected  mosquitoes,  it  has 
been  sluwn  that  sulfadiazine,  metachloridlne  and  palu- 
drlne, which  have  a  prophylactic  effect  on  sporozoite 
Induced  infections  of  P.  gallinaceum  in  the  vertebrate 
host,  have  similar  prophylactic  effect  in  the  invertebrate 
host  In  that  they  permanently  arrest  the  development  of 
oocysts  and  prevent  the  formation  of  sporozoites.   On  the 
other  hand,  quinine,  (pilnacrine,  plasmochin  and  otlter 
non-prophylactic  drugs,  which  have  no  prophylactic 
activity  in  the  vertebrate  host,  are  similaiiy  ineffective 
in  the  mosquito  since  they  have  no  effect  on  the  develop- 
ment of  the  parasite  and  the  formation  or  production  of 
sporozoites.   This  similarity  in  drug  action  between 
vertebrate  and  invertebrate  hosts  obtains  with  other  species 
of  Plasmodia  and  their  vectors.   In  view  of  this  evident 
similarity  between  the  sporogonous  and  schlzogonous 
cycles,  this  method  of  drug  evaluation  In  the  mosquito 
may  offer  a  useful  approach  In  the  search  for  prophylactic 
compounds  for  the  human  malarias.   (Author) 
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ADRENAL  CORTICAL  FUNCTION  IN  EXPERIMENTAL 

SHOCK,  MEASURED  BY  ADRENAL  VENOUS  BLOOD 

CORTICOSTEROID  SECRETION. 

Research  rept.,  vol.  13,  p.  167-176, 

by  D.  M.  Hume  and  D.  H.  Nelson.   29  Mar  55,  14p 
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Unclassified  report 

Descriptors:  (•Sbock  (Pathology),  Adrenal  cortex 
hormones),  (•  Adrenal  cortex  hormones,  Sbock 
(Pathology)),  Corticosteroid  agents.  Adrenal  glands. 
Blood  circulation.  Surgery,  Hemorrhage,  Blood 
transfusions.  Pituitary  hormones.  Secretion. 

A  study  has  been  made  In  the  dog  of  the  rate  of  blood 
flow  through  the  adrenal,  the  minute  output  of  cortlcoids,  and 
the  concentration  of  cortlcoids  per  milliliter  of  adrenal 
blood  under  the  following  conditions:    1)  during  operative 
trauma;  2)  in  oligemic  shock,  created  t^  bleeding  the 
traiunatlzed,  anesthetized  animal;  and  3)  In  the  convalescent 
period  following  surgical  trauma.   It  has  been  shown  that 
the  17-hydroxycortlcosterold  output  in  the  adrenal  venous 
blood  is  much  greater  during  and  immediately  after 
operative  trauma  than  In  the  convalescent  period.   The 
minute  output  of  cortlcoids  tends,  in  the  immediate  postin- 
Jury  period,  to  remain  at  a  fairly  constant  high  level  in 
spite  of  variations  In  adrenal  blood  flow.    In  hemorrhagic 
slxx;k  there  Is  a  marked  decrease  in  adrenal  blood  flow,  but 
the  adrenals  continue  to  secrete  high  levels  of  cortlcoids 
by  virtue  of  a  tremendous  increase  in  concentration  of 
cortlcoid  per  unit  of  adrenal  venous  blood.   The  secretion 
of  cortical  hormones  diminishes  only  in  the  extremes  of 
oligemic  shock,  when  the  adrenal  blood  flow  approaches 
zero.   With  the  transfusion  of  the  lost  blood,  the  adrenal 
is  immediately  able  to  resume  secretton  at  a  high  level.   In 
some  experiments  there  was  moderate  to  marlted  increase  In 
the  output  of  corticosteroids  noted  In  shock  over  that  seen 
with  operative  trauma  alone.   An  increased  secretion  of 
ACTH  appeared  to  play  a  role  in  this  increase.    However, 
the  same  phenomenon  was  observed  in  six  of  nine  hypophy- 
sectomlzed  dogs  who  were  bled  while  receiving  a  constant 
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Inftislon  of  ACTH.   It  appears,  tbere^re,  that  there  may  be 
extra-pituitary  factors  which  lead  to  tn  enhanced  adrenal 
cortical  responsiveness  to  ACTH  In  tcnwrrhagic  shock. 
(Author) 
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Stress  (Physiology)  Pituitary  hormoaes.  Dogs,  Body 
temperature. 


rmoae 

1 


This  report  is  based  on  27  dog  experiments  in  which  the 
animals  were  cooled  and  adrenal-venous  blood  samples  were 
taken  during  the  induction  of  and  rewarming  from 
hypothermia.    17-hydroxycorticosterolds  were  determined 
by  the  method  of  Nelson  and  Samuels.  It  was  found  that 
there  was  a  progressive  and  profound  fall  In  the  output 
of  cortlcoids  from  the  adrenal  with  fall  In  body  temperature, 
and  that  cortlcoid  ou^uts  returned  to  normal  tq>on 
rewarming.    Infusions  of  ACTH  during  the  cooling  did  not 
prevent  cortlcoid  depression,  ruling  out  pituitary  depression 
as  the  fundamental  factor.   Local  cold  to  the  adrenal  gland 
with  systemic  normothermla  resulted  In  cortlcoid  falls, 
emphasizing  the  importance  of  local  oold  on  the  adrenal 
parenchjrma.   ACTH  assays  demonstrated  a  depression  of 
circulating  ACTH  in  the  blood  of  hypothermic  dogs,  also. 
It  is  concluded  that  the  adrenal  cortex  and  pituitary 
participate  in  the  general  depression  of  metabolism  which 
accompanies  hypothermic  states.   (Autttor) 
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AMPUTATION,  BODY  IMAGE,  AND  PERCEPTUAL 

DISTORTION:  A  PRELIMINARY  STUDY. 

Research  rept.,  vol.  12,  p.  687-600, 

by  Rodman  Gilder,  Jr.,  S.  V.  Thompsd*,  C.  W.  Slack, 
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Descriptors:  (*Emotions,  Visual  peroeptlon),  (*Vlsual 
perception,  DistortitHi),  (* Amputees,  Visual  pert>eptton). 
Psychiatry,  Psychometrics,  Projective  techniques,  Viston, 
Abnormal  psychology,  Reaction  (Psychology),  Anxiety. 
Memory,  Personality,  Wounds  and  Injuries.  Stress 
(Psychology). 


Most  subjects  perceive  distortion  wheb  viewing  a  human 
figure  through  anlseikonic  lenses,   la  tkls  preliminary 
study  subjects  have  viewed  throi^  these  lenses  various 
human  figures  including  normal  figures,  amputees,  figures 
with  suggested  Injury,  manikins,  and  figures  in  authority. 
In  many  cases  subjects  have  reported  perception  of 
markedly  diminished  distortion  on  viewing  such  figures. 
Evidence  from  perceptual  tests  and  coiollary  peychlatric 
interviews  indicates  that  emotional  factors,  rather  than 
optical  factors  per  se,  are  responsible  tor  such  effects 
on  perception.   Some  of  the  mechanisms  by  which  emotional 
factors  operate  to  Influence  perception  are  offered  as 
hypotheses.   Suggestions  for  further  study  are  made.  (Author) 
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ANAEROBIC  STUDIES  OF  STEROIDOOENESIS  USING 

THE  PERFUSED  CALF  ADRENAL. 

Research  rept.,  vol.  14,  p.  371-380, 

by  George  Rosenfeld  and  WiUard  O.  Basoom.   6  May  56. 
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dioxide.  Biological  assay. 

The  main  objective  of  the  present  Investlgatton  was  to 
ascertain  whether,  aside  from  an  active  oxidative 
metabolism,  aerobic  conditions  were  required  for  the 
biogenesis  of  cortlcoids.   The  experimental  technique 
involved  the  in  vitro  perfusion  for  1  hour  of  4  isolated  calf 
adrenals  with  a  well-oxygenated  artificial  medium.   The 
4  contralateral  glands  were  concurrently  perfused  in 
another  apparatus  with  a  liter  of  the  same  fluid,  treated 
with  a  stream  of  nitrogen  and  containing  2.5  gm,  of  2,  3. 
5-triphenyl  tetrazollum  chloride  in  lieu  of  oxygen  as  a 
hydrogen  acc^tor.    Either  ACTH  (25  I.U.)  or  a  steroid 
substrate,  e.  g.,  compound  S,  DOC,  21-desoxycortIsone, 
progesterone  or  dehydroisoandrosterone,  was  adde^  to  the 
media.   The  effluent  steroids  were  extracted  and,  after 
paper  partition  chromatography,  were  eluted  and  assayed  by 
the  Porter-SUber  (compounds  F  and  E),  phosphomolybdic 
acid  (compound  B),  and  Zlmmermann  (C  19-ketostert>idB) 
reactions.   The  results  of  the  ACTH-stlmulatlon  studies 
demonstrated  that  despite  an  active  oxidative  metabolism, 
the  glands  perfused  anaerobic  ally  (N2  plus  TTC)  secreted 
lltUe  or  no  compounds  F,  E,  and  B  in  marked  contrast  to  the 
contralaterals  perfused  aerobically  (95  percent  02/5 
percent  C02).   That  this  disparity  in  ou^ut  was  due  to  a 
failure  in  biosynthesis  rather  than  release  was  shown  by  the 
presence  of  only  minor  amounts  of  residual  cortlcoids  in 
the  perfused  experimental  oigans. 
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AN  ANALYSIS  OF  THE  EFFECTS  OF  TOTAL  BODY  X- 

IRRADL\TION  ON  THE  BODY  WEIGHT  OF  WHITE  SWISS 

MICE.   n.   BODY  WEIGHT  CHANGES  OF  MALE  MICE 

AS  A  BIOLOGICAL  DOSIMETER. 

Research  rept.,  vol.  13,  p.  966-984, 

by  William  H.  Chapman  and  Edward  A.  Jerome. 
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Descriptors:  f*Radtological  dosage.  Body  weight). 
(•Body  weight.  Radiological  dosage).  Whole  body  Ir- 
radiation, Lethal  dosage.  Sublethal  dosage.  Dosimeters. 
Mice. 

b  order  to  e;q>lore  the  possibilities  of  basing  a  dosimetric 
technique  on  the  weight  responsoof  male  albino  mice  to 
radiation,  the  relation  between  -felght  changes  and  amount 
of  radiation  was  analyzed  for  each  of  the  first  13  days  after 
irradiation.   A  linear  relation  was  found  between  the  percent- 
weight-change  and  the  amount  of  radiation  over  the  lethal 
range  on  each  of  the  postirradlation  days,  different  constants 
being  characteristic  of  different  days.   It  was  therefore 
possible  to  develop  a  formula  for  estimating  dose  from 
information  concerning  the  day  on  which  a  given  average 
percent  weight  change  occurred.  The  relative  error  in 
estimating  dosage  in  this  manner  was  In  the  order  of  3 
percent,  though  different  for  the  various  doses  on  the 
several  days.   Additional  data  and  analyses  are  given  for 
doses  within  the  subleUial  and  8if>ralethal  ranges,  though 
it  an>ears  that  data  within  these  ranges  cannot  be  subsumed 
under  the  formulae  effective  within  the  lethal  ranse. 
(Author)  ^ 
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APPROXIMATE  CALCULATION  OF  THE  ELECTRO- 
STATC  FREE  ENERGY  OF  NUCLEIC  ACIDS  AND  OTHER 
CYLINDRICAL  MACROMOLECULES. 
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Deacr4)tor8:  (*Pol3nnerfl,  Electrostatics).  (♦Nucleic 
acids,  ElectrostaticB),  Thermochemistry.  Electrolytes, 
Proteins,  Desoxjrrlbonuclelc  acids.  Volumetric  analysis, 
Synthesis  (Chemistry).  Adenosine  phosphates.  Hydrolysis, 
Models  (Simulations).  Cylindrical  bodies.  Numerical 
analysis. 

Equations  are  derived  for  the  electrostatic  free  energy 
of  certain  spherical  and  especially  cylindrical  models  of 
charged  macromolecules  immersed  In  an  electrolyte 
solution.   The  equations  should  be  useful,  for  example,  in 
the  interpretation  of  ion  binding  and  titration  curves  of 
proteins,  nucleic  acids,  etc.   Another  application,  which  is 
discussed  is  the  calculation  of  the  electrostatic  contribution 
to  the  free  energy  of  hydrolysis  of  ATP  and  synthesis  of 
DNA.   The  possible  relation  of  the  work  to  the  mechanisms 
of  nucleic  acid  and  protein  syntheses  is  pointed  out. 
(Author) 
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THE  AUGMENTATION  OF  THE  PYROGENIC  AND 

LEUKOCYTIC  EFFECTS  OF  TYPHOID  VACCINE  BY 

HOMOLOGOUS  PLASMA  IN  THE  RABBIT. 
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by  Richard  S.  Farr,  VlrgU  S.  Lequire,  Paul  K.  Schork. 
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Descr^tors:  (•Salmonella,  Pyrogens),  (•Leukocytes. 
Salmonella).  (•Vaccines,  Solvents),  Blood  plasma.  Body 
temperature.  Fevers,  Blood  diseases,  Dosage,  Rabbits. 

The  effects  of  Intravenously  administered  typhoid 
vaccine  upon  ttie  temperature  and  leukocyte  population  of 
ttie  rabbit  were  studied.   It  was  found  that  small  amounts 
of  vaccine  caused  little  or  no  fever,  a  heterophlle  leukocy- 
tosis, and  a  mononuclear  leukopenia.    Larger  doses  caused 
a  high  fever,  an  initial  heterophlle  leukopenia,  followed  by 
a  secondary  leukocytosis,  and  a  sustained  mononuclear 
leukopenia.   The  temperature  and  leukocyte  response  of 
the  rabbit  to  killed  Eberthella  typbosa  organisms  is  also 
influenced  by  tl>e  menstruum  In  which  the  organisms  are 
suspended.    Ten  times  the  number  of  organisms  are 
required  In  the  saline  suspension  to  produce  a  comparable 
response  with  the  organisms  suspended  in  homologous 
plasma.   The  difference  between  the  plasma  and  the  saline 
reaction  appeared  to  be  quantitative  except  for  the  earlier 
onset  of  fever  when  tlie  organisms  were  given  In  plasma. 
It  is  believed  that  a  total  leukocyte  count  without  a 
complementary  differential  count  Is  not  a  reliable  method 
of  determining  pyrogenidty  of  E.  typlusa  by  ttie  rabbit 
test.  (Author) 
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BLOOD  FLOW  CHANGES  IN  THE  LEG  OF  THE  DOG 

FOLLOWING  COLD  INJURY. 

Research  rept.,  vol.  14,  p.  877-890, 

Iqr  Estlier  Hardenbergfa  and  Paul  G.  Bamberg.   8  Nov  56, 20p 
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Descriptors:  (•Esqwaure,  Blood  droulatlon),  (♦Blood 
circulation.  Exposure),  Freexing.  Vasoactive  agents. 
Injection  (Medicine),  Epinephrine,  Acetylcholine,  Alcohols. 
Carbon  dioxide.  Solidified  gases.  Tissues  (Biology).  Blood 
vessels.  Dogs.  Laboratory  equipment. 

In  an  attempt  to  determine  the  nature  of  tl>e  circulatory 
changes  which  occur  in  tissues  injured  by  exposure  to  cold, 
the  rate  of  venous  outflow  was  studied  in  tlie  dog's  hind 
leg  exposed  to  freezing  temperatures.   Before  exposure  to 
oold,  control  flow  rates  were  determined,  and  changes  in 
flow  were  measured  following  the  injectton  of  vasooactive 
drugs.   Measurements  were  continued  during  a  30-mlnute 
immersion  of  the  leg  in  an  alcohol  and  solid  carbon  dioxide 
bath  (approx.  -30  C.),  and  then  for  several  hours  after  the 
leg  had  been  removed  and  thawed.   Cootrol  Uood  flow  rates 
were  found  to  vary  considerably  from  untmBi  to  animal 
(20  to  90  cc/minuto)  but  varied  little  in  each  individual. 
During  exposure  to  cold,  in  most  of  ttte  experimente,  ttte 
legs  froze:  flow  decreased  almost  to  zero,  and  the  tempera- 
ture in  the  leg  fell  well  below  OC.   In  some  expertmente, 
however,  ttie  legs  did  not  freeze:  flow  remained  high  ttiioi^- 
out  exposure,  and  tissue  temperature  remained  above  OC. 
to  response  to  the  Injection  of  vasooactive  drt^,  the  control 
venous  outflow  showed:  (a)  A  decrease  alter  intravenous 
eplneptirlne.  (b)  A  decrease  after  intra-arterial  epineptirlne 
into  the  experimental  leg.  (c)  A  transient  increase  after 
intra-arterial  acetylcholine  into  the  experimental  leg.    After 
exposure  to  cold,  the  legs  which  did  not  freeze  still  showed 
these  reactions.   However,  in  the  legs  which  were  frozen, 
tt»e  reacttons  to  intra-arterlally  injected  drugs  were  very 
much  diminished,  and  tlie  flow  was  Increased  instead  of  de- 
creased when  epinephrine  was  intravenously  administered. 
(Author) 
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BODY  FLUIDS  IN  HYPERTENSION  AND  MILD  HEART 

FAILURE. 

Research  rept.,  vol.  13,  p.  565-580. 

by  M.  Walser.  B.  J.  Duffy,  and  H.  W.  Griffith. 
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Descriptors:  (•Cardiovascular  diseases,  Body  fluids), 
(•Hypertenston,  Body  fluids),  (•Body  fluids,  Measurement). 
Edema.  Blood  volume.  Heart,  Body  weight.  Labeled 
substances,  Radtoactlve  isotopes.  Sulfates. 

Extracellular  fluid,  estimated  with  the  aid  of  radtosulfate 
and  blood  volume,  estimated  with  the  aid  of  radiochromium- 
labelled  erythrocytes  may  be  determined  simultaneously 
using  a  single  blood  sample.    In  normal  subjecte  weight, 
surface  area  and  blood  volume  were  compared  as  referente 
for  extracellular  fluid  volume  (ECF).   The  variability  was 
Identical  with  all  tbeae  referente.   Consequently,  ECF 
values  were  expressed  as  percentage  of  weight.   In  patlente 
with  heart  failure  but  no  edema  EC  F  averaged  22.5  percent 
as  compared  with  16.1  percent  In  30  normal  subjecte.    In 
patients  with  uncomplicated  essential  hypertension  ECF 
was  normal  (16.2  percent).   The  blood  volume  did  not 
differ  significantly  in  the  three  groups.   (Auttx>r) 
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THEEFFECT  OF  ACUTE  HYPERTHERMIAON  ADRENAL 
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Dewriptors:  (•Adrenal  cortex  hortnones.  Fevers), 
(•Fevers.  Adrenal  cortex  hormonee).  Corticosteroid 
agente.  Adrenal  glands,  Stress  (Physiology),  Pituitary 
glands.  Body  temperature.  Dogs.  Blood  chsmlstry. 

The  effect  of  acute  hyperthermia  o»  adrenooorttoal 
function  was  studied  t>y  measuring  17-hydroxycortioosteroids 
in  adrenal  venous  blood  of  anesthetlted  dogs.   Dogs  immersed 
to  the  shoulders  in  50C.  water  respond  initially  with  a 
rapid  Increase  in  rectal  temperature  (42C.  in  15  to  20 
minutes),  a  marked  (two-to  seven-loild)  increase  in  adrenal 
oortlooid  output,  and  a  slight  (10  to  30  percent)  Increase  in 
adrenal  venous  blood  flow.    When  a  rectal  temperature  of 
44  to  45C.  was  attained,  circulatory  failure  occurred  and  a 
concomitant  decrease  In  adrenal  cooticoid  ou^ut  and 
venous  blood  flow  ensued.   Dogs  sut>|ected  to  a  gradual 
increase  In  body  temperature  tiad  increased  adrenal  17- 
hydroxyoortioosteroid  secretion  in  the  rectal  temperature 
range  of  39  to  40C.,  but  this  stimulatory  response  subsided 
as  body  temperature  was  further  Increased.    Hypophysectomy 
abolistied  ttie  adrenocortical  response  to  hyperthermia, 
tlMis  showing  that  the  increased  secretory  activity  of  the 
adrenal  cortex  in  hyperthermia  Is  mediated  via  the  pituitary 
gland. 
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Descriptors:  (•Beverages,  Perfortnance(Human)). 
(•Performance  (Human),  Flight  simulators),  (•Pilote, 
Drugs),  Training  devices.  Models  (Simulations),  Beturior. 
Reaction  (Psychology),  Motor  readtton.  Test  methods. 
Psychomotor  teste. 

Link  Trainer  performance,  after  ingestion  of  whiskey, 
was  tested  in  two  groups  of  subjecte.   Of  the  tour  subjecte 
in  the  first  group,  one  showed  a  sigiOflcant  impairment  of 
performance  with  a  dosage  of  60  ml,  of  86  proof  straight 
Bourbon  whiskey.    In  the  second  gro^p,  three  of  six  subjecte 
showed  Impairment  of  performance  with  120  ml.  of  86 
proof  straight  Bourbon  whiskey.   Means  of  Improving 
mettiods  of  testing  and  scoring  are  discussed.    It  is  con- 
cluded that  the  Link  Trainer  can  be  used  to  measure  tlie 
effect  of  drugs  upon  the  performance  of  a  skilled  task 
under  certain  conditions.    However,  as  used  In  these  studies 
the  Link  Trainer  Is  too  Insensitive,  and  the  training  of 
subjecte  for  ite  operation  too  time  consuming,  for  ite 
employment  as  a  satisfactory  laboratpry  instrument. 
(Author)  ^' 
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Descriptors:  (•Blood  coagulation,  Polyethjdene  plasttos), 
(•Polyethylene  plastics,  Blood  coagulation).  Surfaces, 
Medtoal  equipment.  Surgery,  Blood  vessels.  Tissues 
(Biology),  Water,  Fibrin,  Blood  plat«lete,  Acrylto  resins. 
Glass,  Colloids. 

Tlie  reaction  to  small  pieces  of  polyethylene  and  luclte  in 
the  subcutaneous  tissues  of  30  rate  was  studied  at  intervals 


^p  to  three  months  after  insertioo.   Polyethjdene  was  shown 
to  compare  favorably  in  respect  to  minimum  tissue  reactton. 
with  the  weU-tolerated  luclte.   A  series  of  clotting  times 
was  performed  In  polyethylene,  paraffin.  coUodlon  and 
glass  tubes.   The  clotting  time  in  polyethylene  tubes  was 
about  twice  as  long  as  In  glass,  and  nearly  as  long  as  in 
paraffin  and  coUodlon-llned  tubes.   These  data  are  similar 
to  Hlrschboeck's  findings  tor  luclte  tubes.  Clot  retractton 
was  found  to  be  moderate  and  essentially  simUar  in  poly- 
ethjdene,  parafOn  and  glass  tubes.   It  was  slight  or  absent 
in  collodion  tubes.   Capillary  tubes  of  polyethylene  were 
shown  to  repell  water  IniUaUy  and  then  gradually  to  attract 
water  over  a  period  of  days  to  a  maximum  heli^t  aboiS  one- 
half  of  that  in  glass  tubes.   Thus  polyethylene  follows 
Lamport's  rule,  which  states  that  the  effect  of  a  surface  in 
delaying  the  coagulation  of  blood  Is  proporttonal  to  ttie  ca- 
pacity of  that  suriace  tor  repelling  water.  (Autlior) 
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Descriptors:  (•Carbon  compounds.  Monoxides). 
(•Pressure  breathing.  Oxygen),  Resplratton,  Barometric 
pressure.  Air,  Blood  analysis,  Tlssues(Biology), 
Poisoning,  Anoxia.  Medtoal  equipment.  Least  squares 
mettiod. 

The  comparative  rate  of  loss  of  carbon  monoxide  from 
the  blood  of  five  men  breathing  air  and  oxygen,  respec- 
tively, at  2.5  atmospheres  absolute  pressure  has  been 
measured.   The  initial  blood  CO  concentratton  was  ap- 
proximately 4  volumes  per  cent,  and  tlie  period  of  exposure 
to  each  test  gas  was  one  tiour.   The  advantage  of  oxygen 
over  air  to  eliminating  CO  from  the  body  is  indicated  by 
the  respective  half-lives  (t  1/2)  whtoh  are  68.3  and  19.8 
minutes.   It  is  pointed  out  that  the  blood  of  men  breathing 
oxygen  at  2.5  atmospheres  carries  sufficient  oxygen  in 
physical  solution  to  meet  the  needs  of  the  tissues.   From 
a  therapeutic  standpoint  this  immediate  alleviation  of 
hypoxemia  plus  the  secondary  great  increase  in  the  rate 
of  CO  elimination  should  prevent  many  of  the  incapac- 
itating sequelae  which  usually  follow  severe  CO  poisoning. 
K  is  Indicated  how  a  simple,  inexpensive  pressure  chamber 
for  administering  this  therapy  could  be  provided  to  any 
ho^ital.   Adaptatton  of  the  Thunberg  Respirator  is 
suggested.   (Auttior) 
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Descriptors:  (•Decompression  sickness.  Carbon 
dioxide),  (•Carbon  dioxide.  Decompression  sickness), 
Nitrogen,  Oxygen,  Mathematical  analysis,  E;q)erlmental 
data,  Resplratton,  Blood  clroulation.  Tissues  (Biology). 
Pressure,  Anoxia,  Barometric  pressure.  Tolerances 
(Phystology).  Equattons. 

FoUowing  exposure  to  pressure  at  sli^tiy  more  than 
2  atmospheres  (absolute)  for  four  hours,  the  rate  of  N2 
elimtoation  from  Uie  body  has  been  measured  In  man,  over 
periods  of  from  10  to  16  minutes  to  50  to  120  minutes  of 
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IntudaUon  of  an  N2-free  gaa  mixture.   Mathematical 
analysis  and  correction  of  the  experimental  data  have  been 
made.   On  breathing  a  3%  C02-oxygen  mixture,  the  rate  of 
N2  ellmlnaUon  Is  not  appreciably  altered.    A  5%  C02- 
oxygen  mixture  causes  an  Increase  of  70%  In  the  Telocity 
constant  of  the  fast  component,  while  It  may  slightly 
decrease  the  speed  of  the  slow  process.   Although  venti- 
lation changes  become  much  greater  as  the  C02  tension 
is  increased,  the  effect  observed  on  the  administration 
of  the  5%  C02  mixture  is  attributed  in  the  main,  to  an 
increased  blood  flow  through  some  areas  (watery  tissues, 
l>raln,  muscles,  etc.,  responsible  for  the  faster  component) 
and  to  a  possible  decrease  In  blood  flow  In  others 
(particularly  fat  tissues,  responsible  for  the  slower 
component).   (Author) 
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Descriptors:  (*Chlorpromazlne,  Pituitary  hormones). 
(•Pituitary  hormones,  Chlorpromazine),  Drugs,  Cor- 
tlscosterold  agents.  Adrenal  cortex  hormones.  Secretion, 
Pituitary  gland.  Adrenal  glands.  Injection  (Medicine), 
Dosage,  Dogs,  Chemotherapy. 

The  effect  of  chlorpromazine  on  adrenal-cortical 
function  was  determined  by  measuring  17-hydroxycortlcos- 
teroids  in  adrenal  venous  blood  of  dogs  following  Intravenous 
injection  of  the  driig.   It  was  found  that  approximately  half 
of  the  animals  had  significant  adrenal  resp>onses  to  the 
Injection  of  1.3  to  3.3  mg/kg.  of  chlorpromazine,  and  that 
all  animals  responded  to  dosages  of  3.5  mgAg.  and  above. 
The  adrenal  response  was  abolished  by  hypophysectomy, 
2  'Jling  out  a  direct  action  of  Uie  drug  on  the  adrenal  gland. 
The  response  was  unaffected  by  maintaining  high  peripheral 
blood  levels  of  17-hydroxycortico8terone.   These  obser- 
vations suggest  that  chlorpromazine  stimulates  the  release 
of  ACTH  from  the  adenphypophysis.    (Author) 
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Descriptors:  (•Cartwn  Dioxide,  Adrenal  cortex  hormones). 
(•Adrenal  cortex  hormones.  Carbon  Dioxide),  Corticos- 
teroid agents.  Secretion,  Pituitary  gland.  Adrenal  glands. 
Respiratory  system.  Acidosis,  Anesthesia,  Dogs. 

The  effect  of  C02  eiqwsure  on  adrenocortical  function 
was  studied  by  measuring  17-hydroxycorticosterolds  in 
adrenal  venous  blood  of  anesthetized  dogs.    In  dogs  exposed 
to  2.5,  5  and  10  percent  C02  successively  for  1  hour  each, 
and  10,  20  and  30  percent  C02  successively  for  1  hour  each, 
adrenocortical  stimulation  occurred  in  10  percent  of  the 
total  number  of  dogs  exposed  to  2.5  C02.  40  percent  of  the 
animals  exposed  to  5  percent  C02,  75  percent  of  dogs 
exposed  to  10  percent  C02,  and  in  all  dogs  subjected  to  20 
and  30  percent  C02.    Exposure  to  Increasing  concentrations 
of  C02  was  accompanied  by  a  progressively  severe  respi- 
ratory acidosis.   Dogs  exposed  to  20  percent  C02  for 


4  hours  displayed  a  maximal  adrenocortical  stimulation 
within  the  first  15  to  30  minutes,  and  this  marked  response 
persisted  for  the  remainder  of  the  exposure  period.   The 
adrenocortical  stimulatory  response  to  20  percent  C02 
exposure  Is  abolished  by  hypophysectomy.   It  is  concluded 
that  the  pituitary  adrenal  stimulation  occurring  in  anes- 
thetized dogs  exposed  to  C02  is  induced  by  one  or  more  of 
the  physiologic  alterations  attendant  respiratory  acidosis. 
(Author) 
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Descriptors:  (*Adrenal  cortex  hormones.  Exposure). 
(•Exposure,  Adrenal  cortex  hormones).  Tolerances 
(Physiology),  Pituitary  hormones.  Corticosteroid  agents. 
Secretion.  Adrenal  glands,  Pituitary  gland.  Exposure. 
Stimulation.  Dogs. 

Unanesthetlzed  dogs  with  cannulas  in  the  right  lumboadrenal 
vein  were  subjected  to  environmental  temperatures  of  -47 
and  -79  degrees  C.  for  5  and  30  hours.   Adrenal  venous 
blood  samples  were  collected  prior  to  and  during  the  period 
of  cold  exposure  and  examined  for  their  content  of  17- 
hydroxycorticosterolds.   At  both  temperatures  an  Immediate 
Increase  in  adrenal  cortlcold  output  occurred  and  persisted 
for  1  to  3  hours.   After  that  time  the  steroid  secretion  re- 
turned to  control,  pre-exposure  levels,  despite  continued  ex- 
posure, but  the  adrenals  remained  responsive  to  exogenously 
administered  ACTH.   Healthy  dogs  exposed  to  temperatures 
of  -47  degrees  C.  for  30  hours  and  -79  degrees  C.  for  5 
hours  did  not  become  hypothermic.  (Author) 
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Descriptors:  (•Intestines,  Puriflcatton).  (•Alcohols, 
Blood  chemistry).  Excretton,  Nitrogen,  Peritoneum. 
Cannulatfon,  Toxic  tolerances.  Alcohols,  Dogs,  Rabbits. 

Intestinal  irrigation  with  Tyrode's  solution  at  a  rate  of 
1000  to  1200  ml.  per  hour  over  a  period  of  eight  hours, 
brought  about  an  average  reduction  in  the  blood  methanol 
level  of  65.6  per  cent  in  comparison  to  22  per  cent  in 
untreated  dogs.    (Author) 
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Descriptors:  (*Perltoneum,  Purification),  (*Aloohols. 
Toxicity),  Blood  diseases.  Blood  chemistry,  Tissues 
(Biology).  Excretton,  Toxic  toleraaces.  Lethal  dosage, 
Rats. 

The  technic  of  using  modified  Tyrode's  solution  for 
treatment  of  uremia  due  to  acute  renal  failure  has  been 
modified  to  apply  to  the  treatment  of  white  rats  receiving 
36  CO.  of  60  per  cent  methyl  alcohol  per  kilogram  of  body 
weight,   to  untreated  rats  this  dosage  was  found  to  be  about 
LD90.   Twenty-four  out  of  30  rats  tteated  by  peritoneal 
lavage  survived.   Analysis  for  met^l  alcohol  showed  an 
average  recovery  from  peritoneal  washings  of  43  per  cent 
for  the  ten-hour  period  following  oral  administratton.   The 
level  of  methyl  alcohol  in  the  brain  tissue  of  treated 
rats  was  2.5  mg/gm.  and  8.4  mg/gm.  in  untreated  rats. 
Blood  levels  in  the  untreated  rats  averaged  8.2  mg.  per 
cc.  over  a  36-hour  period.   Peritoneal  washings  showed 
a  rapidly  decreasing  amount  of  methyl  alcohol  during  the 
first  six  hours  and  a  gradual  decrease  in  the  following 
hours.   Rats  perfused  without  receiving  methyl  alcohol 
showed  an  Insignificant  amount  of  any  oxldizable  material 
which  might  give  a  false  reading  for  methyl  alcohol.   It 
is  concluded  that  rats  can  be  protected  against  lethal  doses 
of  methyl  alcohol  by  periton(*al  lavage.    (Author) 
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Descriptors:  (•Barbiturates,  Performance  (Human)), 
Psychomotor  tests,  Drugs,  Dosage.  Blood  pressure. 
Pulse  rate.  Psychophysiology.  Tolerances  (Physlologjr), 
Pilots.  Training  devices.  Analysis  of  variance. 

The  effecto  of  1.5  gr.  and  3.0  gr.  oifsl  doses  of  ipral 
sodium  on  the  psychomotor  performance  and  circulatory 
phystology  of  four  trained  subjects  were  tested.   Measures 
of  performance  were  obtained  while  subjects  flew  a 
standard  Baker  pattern  and  solved  a  succession  of  radto 
range  problems  in  the  Link  trainer.   Measures  of  pulse 
rate,  blood  pressure,  and  critical  flicker  frequency  were 
obtained  before  ingestton  of  ipral  sodium  or  placebo,  25 
minutes  later,  and  after  subject  had  performed  in  the  trainer. 
R  is  concluded  that:   (1)  The  Link  toTtiner  as  scored  is 
sufficiently  sensitive  to  reflect  dlfi^rences  In  performance, 
provided  efficient  stattsttcal  designs  are  used.    (2)  Both 
inoraments  and  decremente  in  performance  will  occur  in 
some  subjecto  following  Ingestion  of  ipral  sodium,  and 
these  will  be  consistent  for  a  parUcular  subject.    (3)  Both 
increases  and  decreases  in  variability  of  performance  will 
be  observed  in  some  subjecte  following  ingestion  of  ipral 
sodium,  and  these  will  be  consistent  for  a  particular 
subject.   (4)  Few,  if  any,  objecUve  physiological  effecte 
ascribable  to  ipral  sodium  will  occur  when  single  doses 
of  3.0  gr.  or  less  are  employed.   (Author) 
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Observattons  on  the  effect  of  mechanical  vlbratton  on  the 
patellar  reflex  of  the  cat  confirm  those  of  previous  in- 
vestigators In  that  vibration  produces  an  Inhlbitton. 
However,  this  inhibition  was  found  to  be  Independent  of  the 
autonomic  nervous  system.    Evidence  is  presented  for  the 
concept  that  mechanical  vibration  acte  by  preempting  the 
streteh  reflex  pathway.   As  a  functton  of  frequency  of 
vlbratton,  the  inhibition  appears  between  10  and  30  cps. 
and  fades  out  between  300  and  600  cps.  with  the  apparatus 
used.   The  relatton  of  this  phenomenon  to  effects  of  vibra- 
tion or  intense  sound  on  man  is  discussed.  (Author) 
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Descriptors:  (•Histamine,  Toxic  tolerances),  (•Toxic 
tolerances.  Histamine),  (•Potassium,  Toxic  tolerances). 
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The  experlmento  reported  show  that  fatal  shock  can  be 
produced  at  lower  dosage  levels  of  histamine  and  potassium 
when  these  two  substances  are  given  at  the  same  time. 
Both  guinea  pigs  (which  are  very  suscepttble  to  histamine) 
and  mice  (which  are  markedly  resistant)  show  this  decrease 
in  resistance  to  potassium  vrtten  It  is  given  In  conjunction 
with  histamine.   In  guinea  pigs  0.7  g/^.  killed  23  out  of  42 
animals  or  55  percent;  3  mg/kg.  of  histamine  gave  a  mor- 
tality rate  of  17.5  percent  or  7  animals  out  of  40.   When 
these  substances  were  combined  it  was  toxic  78  percent 
or  31  of  40  animals.   In  a  similar  experiment  on  mice  an 
injectton  of  0.65  gAg.  of  KCl  killed  46  of  136  animals  or 
34  percent:  histamine  when  given  at  the  dosage  level  of 
60  mg/kg.  gave  a  mortality  rate  of  1.3  percent  or  1  animal 
out  of  77.   Here  again  when  these  substances  were  combined 
the  mortality  rate  was  Increased,  76  out  of  114  or  67 
percent  died.   Variations  in  the  amounts  of  histamine,  and 
of  potassium  wersr'tried  in  409  mice  and  162  guinea  pigs. 
The  relationship  of  mortality  to  the  time  each  substance 
was  Injected  was  also  studied  in  57  mice.   Glutathtone, 
which  Jias  been  shown  to  protect  against  potassium,  was 
tried  against  a  hlstamlne-potasslum  comblnatton.  Control 
animals  which  had  received  60  mg/kg.  of  histamine  and 
0.65  g/kg.  KCl  had  a  mortality  rate  of  74  percent  or  40 
out  of  53  mice;  whereas  those  that  had  previously  been 
injected  with  glutathtone  and  then  given  the  same  KCl- 
hlstamlne  combination  as  in  the  controls  gave  a  mortality 
rate  of  31  percent  or  18  out  of  58  animals.   (Author) 
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Radiogalllum  (Ga72)  citrate  was  admintotoied  to  five 


qwcles  of  animals.   TtM  toxicity  of  the  carrier  gallium 
limits  the  radiation  dosage  of  Ga(72)  so  that  the  only 
effect  of  radiation  observed  was  transitory  reduction  of 
leucocytes.   A  reduction  of  total  leucocytes  In  the  mouse, 
rabbit  and  guinea  pig  have  been  produced  at  dosages  of  2.3 
to  9.0  mc  Ga(72)Ag.   The  degree  and  duration  of  the 
leukopenia  varies  with  the  dose  and  species.   Repeated  in- 
jection of  dogs  and  rabbits  with  gallium  citrate  Indicates 
that  this  element  Is  a  cumulative  poison  for  which  these 
species  cannot  develop  a  tolerance.   Subacute  doses  re- 
peated twice  weekly  produced  lethal  results  within  four 
weeks.   The  final  Injection  produced  the  typical  results 
of  an  acutely  toxic  dose.    In  the  dog,  repeated  Injections 
of  gallium  citrate  produced  an  exfoliating  dermaUtls  which 
may  appear  several  weeks  after  stoppage  of  the  Injections. 
Methods  for  the  estimation  of  both  total  body  radiation 
and  Individual  Ussue  dose,  as  delivered  by  Ga(72)  citrate, 
are  given.   (Author) 


Americans  to  radioaotive  fallout  in  the  spring  of  1954 
necessitated  organizing  and  equipping  an  emergency  med- 
ical team  for  the  purpose  of  conducting  essential  laboratory 
and  clinical  examinations  on  the  exposed  Individuals.   This 
report  Is  concerned  primarily  with  the  materiel,  faculties, 
and  personnel  required  for  emeigeocy  laboratory  analyses 
in  an  operation  of  this  kind.   DetaUs  of  laboratory  re- 
quirements and  procedures  used  In  examining  a  large 
number  of  Individuals  under  circumstances  necessitating 
a  maximum  of  Information  with  a  minimum  of  equipment 
and  trained  personnel  are  presented.   Basic  organisation 
tor  routine  clinical  obeervaUon  Is  also  Included.    This 
ouUlne  may  provide  a  basis  tor  future  planning  In  the 
organization  and  equipment  of  similar  medical  teams 
and  wUl  no  doubt  be  helpful  In  eliminating  unnecessary 
delay  in  providing  medical  care  to  exposed  IndlvidusU. 
(Author) 
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Twenty-three  compression  tests  were  made  on  specimens 
machined  from  the  shafts  of  14  femurs,  8  tlbias  and  1  fibula 
renooved  from  dissecting  room  cadavers.   The  average 
compressive  strength  of  19  of  these  specimens  was 
25,400  lb/square  Inch,  and  the  average  Young's  Modulus 
in  compression  for  22  of  these  specimens  was  2.73  x 
1,000,000  lb/square  inch.   The  average  specific  gravity  of 
these  specimens  was  1.967.    Eleven  tensUe  tests  made  on 
specimens  machined  from  10  femurs  gave  an  average 
tensUe  strength  for  the  bone  of  22,000  lb/square  Inch. 
Compression  tests  made  on  five  whole  femurs  In  which  the 
direction  of  the  applied  load  was  approximately  the  same 
as  that  applied  to  the  femur  in  the  erect  standing  position 
gave  an  average  compression  of  these  bones  of  1990 
pounds.    All  the  femurs  but  one  failed  by  a  transverse 
crack  through  the  neck.    Four  whole  femurs  were  tested 
In  torsion  and  gave  an  average  maximum  torsional 
strength  of  449  lb  in.   All  these  femurs  failed  by  a  com- 
bination of  spiralling  and  longitudinal  splitting  of  the  shaft. 
(Author) 
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The  accidental  exposure  of  a  group  of  Marshallese  and 
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The  present  study  was  undertaken  to  determine  the  effect 
of  cortisone  on  aortic  homografts  in  the  dog.    Fresh  and 
frozen  aortic  homografts  were  Implanted  in  21  dogs;  10 
received  corUsone  and  11  were  used  as  controls.   Cor- 
Usone-treated  animals  had  an  Increased  mortality  rate. 
They  showed  less  connective  tissue  reaction,  both  grossly 
and  mlcroscoplcaUy.   There  was  obJecUve  evidence  of 
decreased  healing.   Cortisone  had  no  demonstrable  effect 
on  the  frequency  or  extent  of  thrombosis  in  the  grafts. 
ReendothellalizaUon  was  apparenUy  normal  in  rate. 
Condensation  of  the  elasUc  fibers  and  degeneration  and 
phagocytosis  of  the  graft  muscle  cells  was  reduced. 
CorUsone  under  the  conditions  of  this  experiment  exerted 
no  beneficial  effect  on  aortic  homografts.    Some  undesirable 
side  effects  were  seen.    ADDENDUM:   In  general,  all 
arterial  grafts  ultimately  die  and  are  replaced  by  fibrous 
tissue  from  the  recipient.    The  single  exception  to  this  U 
an  autograft.  In  which  case,  many  of  the  surface  ceUs 
apparenUy  survive.   These  are  Uie  ceUs  which  may  re- 
ceive nutrlUon  by  direct  osmosU  or  diffusion.   Most 
homografts.  at  Uiree  days  after  operation,  are  completely 
lacking  In  InUma.   After  loss  of  tee  InUma,  teere  Is  an 
ingrowte  of  fibroblasts  and  endoteellum  from  Uie  adjoining 
recipient  aorta.   (Author) 
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drying.  Histological  techniques.  Streps  (Physiology), 
Surgery.  Tisaues  (Biology),  Dogs. 

Elongation  resulting  from  variable  lot^tudinal  stress 
was  measured  in  a  series  of  normal  aortae  and  fresh  and 
freeze-drled  aorUc  grafts  after  periods  of  implantatton 
from  one  week  to  one  year.   Fresh  grafts  show  a 
progreaalve  loaa  of  elasUclty,  so  teat  as  elapsed  time  after 
ImplantaUon  Increases,  the  elasUclty  curves  approach  the 
curve  of  fibrous  Ussue  per  se.   This  Is  correlated  wlte 
fit>roplasia.   These  changes  appear  to  stabUize  at  about 
six  moptha  after  operaUon.   No  evidetx:e  of  muscle  con- 
tracUon  was  seen.    Freeze-drled  grafts,  bote  betore  and 
after  Implantation,  give  no  evidence  of  muscle  functton. 
There  is  loss  of  elasUclty,  at  aU  tension  rai«ea,  after 
only  one  week  of  ImplanUtton.   There  is  a  further  alight 
progreaalve  loss  of  elasUclty,  until  six  weeks  after  im- 
plantatton; this  loss  coincides  wlte  healing  and  flbroua 
replacement    However,  there  Is  no  further  loss  of  elas- 
Uclty tor  at  least  one  year  after  Implantation.   This  agrees 
wlte  the  observaUon  of  minimal  peri-adventlal  fibrosis. 
Therefore,  the  freeze-drled  grafts  after  six  weeks  or  more 
of  ImplantaUon  have  elongatton  curvet  nearer  normal 
tean  do  fresh  grafts.   This  would  have  theorettoal  ollntoal 
advantages  In  lessening  the  probability  of  rupture  or 
aneurysm  tormaUon.    (Author) 
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The  depression  of  erythroiwtesls  after  sublethal  doses  of 
X-ray  (150  r  dogs  and  200  r  rate)  and  Its  subsequent 
sUmulaUon  by  procedures  that  produoe  temporary  anoxia 
bleeding  before  and  after  Irradiation  or  para-amlnopro- 
plophenone  (PAPP)    was  studied  In  12  dogs  and  30  rate. 
ErytliropoleUc  activity  was  measured  by  reticulocyte 
counte.  Iron  uptake,  and  hematocrits.   The  doses  of  ra- 
diation used  depressed  eryteropolesls  as  was  expected. 
In  dogs  and  rate  the  bleeding  shorUy  before  or  after  Ir- 
radiation markedly  Increased  the  rate  of  recovery  in 
erythropolesls.   Blood  loss  24  hours  after  Irradlatton  had 
no  appreciable  effect.   The  data  Indicates  that  recovery 
from  injury  to  the  eryteropoletic  system  can  be  slgnl- 
ficanUy  accelerated,  presumably  by  release  of  erythropoietic 
factors  by  anoxia  without  obviously  accelerating  the  re- 
covery of  other  bone  marrow  elemenU.   The  stimulus 
appears  to  lose  Ite  effectiveness  within  24  hours  in  rate. 
(Author) 
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Diffusion  respiratton  was  studied  in  anesthetized  doga. 
R  was  shown  that  maintenance  of  life  in  the  absence  of 
respiratory  movemente  Is  posslUe  in  the  dog  under 
certain  conditions.   These  conditions  are  fundanoentally 
(a)  an  open  airway,  (b)  denltrogenation,  (c)  an  external 
aouroe  of  oxygen  at  atmospheric  pressure.   Anuria 
accompanies  diffusion  respiraUon  In  the  absence  of  anoxia, 
hypotension,  central  nervous  system  depression,  hyper- 
carbla.  and  respiratory  acidosis.   This  anuria  Is  prevented 
by  renal  denervation.   Diffusion  respiration  is  accompanied 
tqr  a  fall  In  cardiac  output,  wlte  a  stable  Uood  pressure 
and  normal  constant  heart  rate.   (Author) 
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The  aortic  wall  has  an  electric  potential  difference  wlte 
the  aortic  Intlma  normally  negative  In  ttie  respect  to  the 
adventitla.   The  magnitude  of  this  P.D.  Is  -1  to  -5  mlllivolte 
In  the  normal  vessel.   Injury  can  vary  or  destroy  this 
normal  potential,  toe  Intlma  often  becoming  highly  positive 
wlte  respect  to  the  adventitla.    Fresh  and  freeze-dried 
grafts  have  basto  electrical  differences:   (a)  Betore 
Implantation,  all  fresh  grafte  have  a  P  J).   This  may  or  may 
not  be  an  injury  potential  depending  on  trauma,  time  and 
temperature.   After  Implantation,  the  P.D.  of  a  fresh  graft 
has  many  repeated  peaks  In  potential,  the  magnitude  and 
polarity  of  which  may  be  correlated  wlte  thrombosis. 
(b)  The  freeze-drled  graft  has  no  electrical  potential 
difference  after  reconstttutton  in  physiological  saline. 
After  Implantation  no  P.D.  Is  shown  by  the  freeze-dried 
graft  until  14  days  after  operation,  when  a  very  low  P.D. 
of  normal  polarity  develops.   No  Injury  potentials  have 
been  found.   Mateematical  analysis  of  tee  data  Indicate  teat 
the  freeze-drled  graft  reacte  relatively  lltUe  wlte  Ite 
recipient  aorta,  while  the  fresh  graft  does  react  wlte  the 
recipient  aorte  and  bote  inter-react  wlte  the  surrounding 
tissue.   The  measured  P.D.'s  seem  to  be  a  result  of  the 
dynanxic  Interplay  between  the  EMF's  of  the  recipient  aorta, 
the  graft  and  the  surrounding  tissue.   (Author) 
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The  protection  afforded  by  various  uniforms  against 
the  Intense  thermal  radiatton  associated  wlte  nuclear 
weapons,  using  rat  skin  as  a  control  was  Investigated. 
The  temperature  histories  of  Irradiated  rat  skin  were 
measured  on  anesthetized  rate,  uncovered  as  well  as  in 
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contact  with  the  Hot-Wet  uniform.   The  rats  were  Ir- 
radiated by  ejqposure  to  a  modified  24-inch  carlx>n-arc 
searchlight  whose  irradlaoce  was  attenuated  to  simulate 
the  thermal  pulse  of  nuclear  weapons  having  a  wide  range 
of  yields. 
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A  simulant  for  human  skin  in  studies  of  bums  caused  by 
tbermal  radiation  has  been  developed.   The  temperature 
history  of  an  embedded  thermocouple  is  employed  to  corre- 
late with  bum  severity.   By  varying  the  amount  of  urea 
formaldehyde  resin  and  silica  powder  the  surface  tempera- 
tures of  the  blackened  skin  simulant,  when  Irradiated,  were 
made  to  equal  those  of  human  skin  similarly  exposed.   The 
radiant  and  spectral  reflectance  and  the  diathermancy  of  the 
simulant  are  very  similar  to  those  of  human  sldn.  (Author) 
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A  ntethod  is  described  for  finding  the  irradlance  distri- 
Ixition  on  the  retina  of  a  whole  eye  which  a  given  retinal- 
bum  source  will  provide.   The  method  consists  of  locating 
at  the  eye  position  a  lens  wttose  aperture  is  equal  in  size 
to  the  pupil  of  the  eye,  and  then  exploring  the  radiation  flux 
distribution  at  a  certain  distance  behind  the  lens.   This 
distribution  will  be  the  same  as  that  on  the  retina,  except 
for  a  known  magnification  factor.   (Autlwr) 
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Compilation  of  reports  containing  mechanical  properties 
on  Udlmet  500  are  included.   Mechanical  properties 
reported  are  tensile,  nipture,  creep,  fatigue  and  mis- 
cellaneous other  properties.  (Author) 
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An  analysis  of  the  failure  trends  of  fatigue  data  is 
presented  in  terms  of  the  nominal  applied  stresses. 
Fatigue  failure  stresses  are  related  to  the  maximum 
tensile  stresses  applied  to  test  specimens.    The  concepts 
presented  are  used  as  a  means  of  expressing  notched 
specimen  test  results  as  functions  of  unnotched  specimen 
characteristics.   Test  data  for  2014-T6(14S-T6)  and 
2024-T4(24S-T4)  aluminum  aUoys  and  SAE  4130  steel 
were  taken  from  WADC  TR  52-307  and  NACA  TN  2639  for 
use  in  this  analysis.   The  'est  data  available  are  in  agree- 
ment with  the  concepts  pi  sented;  however,  additional  data 
are  required  to  prove  the  uialysis.   Data  for  failure  of 
unnotched  fatigue  specimens  are  used  as  ttte  basis  for  the 
development  of  a  metlwd  for  predicting  fatigue  test  data 
for  notched  specimens  by  a  semi -graphical  method.    Fatigue 
strengths  for  notched  specimens  can  be  predicted  for 
various  mean  strengtlis  from  tensile  test  data,  fatigue  data 
for  unnotched  specimens,  and  a  single  SN  curve  for  notched 
specimens.   The  method  as  presented  Is  limited  to  ductile 
materials  tested  with  axlally  applied  loads  and  is  appllcatde 
for  fatigue  strengtlis  determined  for  large  numbers  of 
cycles.   (Author) 
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lation), Oeratlons  research.  Feasibility  studies,  Deciston 
making.  Programming  languages,  Programming(Computers), 
Probability,  Communication  theory.  Military  tactics. 
Input-output  devices,  Conq>uter  storage  devices.  Targets, 
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Military  planners  need  techniques  that  may  be  used  to 
test  new  Ideas  for  Army  equipment,  ozganlzattons,  tactics, 
and  doctrine  early  in  the  developmental  cycle,  prior  to 
sulMtantial  Investments  in  prototype  equ^ment  or  in  re- 
organization or  retraining.   The  development  of  the 
CARMONETTE  model  was  therefore  undertaken  to  provide 
a  method  for  testing  these  ideas  operationally  In  an  en- 
vironment of  simulated  combat.  The  CARMONETTE 
development  program  began  with  a  feasibility  study  in 
wliich  a  Bomewliat  simpler  model  of  combat  was  programed 
for  the  ERA  1101  computer.   This  study,  though  limited  in 
scope,  indicated  that  the  computer-played  combat  sim- 
ulatfon  had  considerable  promise  as  a  tool  for  mllitazy 
operations  research.   The  success  of  the  feasibility  study 
led  to  a  decision  to  produce  a  much  more  sophisticated 
model  that  could  be  used  not  only  to  test  new  ideas,  as 
described  above,  but  also  to  measure  tiie  combat  potential 
of  present  and  proposed  company-level  units  and  to  use 
the  data  thus  obtained  as  input  for  higher-level  war-gaming 
studies. 
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The  aim  of  the  research  is  to  present  by  means  of 
coding  tables  an  improved  and  expanded  system  of  organ- 
izing information  descriptive  of  factors  bearing  on  military 
operations  for  use  in  research.  Several  environmental 
coding  handbooks  and  lists  of  environmental  factors 
pertinent  to  military  activities  have  been  prepared  in  the 
past.  Cross  correlattons  between  environmental  and/or 
operational  factors  and  the  effects  tliey  induce  have  beeo 
limited  in  effectiveness  because  the  lists  of  factors  con- 
sidered have  been  inadequate.   In  tlie  Interests  of  keeping 
the  study  simple,  reducing  the  number  of  measurements 
or  observattons,  or  because  appropriate  scales  of 
measurement  did  not  exist,  the  tendency  has  been  to  give 
most  attention  to  the  simple  environment-and-response 
relation  and  comparatively  littie  to  more  complex  relattons 
such  as  that  of  the  mission-environment-organlzatlon- 
tactlcs-reaponse  combination. 
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In  the  evaluation  of  fragmentation-weapon  effectiveness 
against  targets  on  the  ground  it  is  important  to  be  able  to 
estimate  the  amount  of  cover  afforded  the  targets  by 
terrain.   This  cover  depends  not  only  on  tlte  nature  of  the 
terrain,  but  also  on  the  heig^  of  burst  of  the  fragmenting 
weapon,  the  size  of  the  target,  and  the  distance  of  the 
target  from  the  burst.   In  this  study  the  amount  of  cover 
provided  by  terrain  was  expressed  by  a  ground-cover 
function,  which  estimates  the  expected  fraction  of  a  target 
that  is  exposed  to  fragments  from  a  burst,   A  sinqile 
theory  of  ground-cover  functions  was  developed;  and  two 
applications  of  the  theory,  the  cover  provided  by  represen- 
tative open  fields  and  that  provided  by  forests,  were  inves- 
tigated.  No  consideration  was  given  in  this  study  to  large 
fluctuations  in  terrain,  such  as  hills  and  valleys,  since  tlie 
effect  produced  by  a  sic^e  fragmenting  weapon  is  generally 
restricted  to  a  small  area.   Instead,  the  objective  was  to 
Investigate  the  effect  on  weapon  effectiveness  of  small 
terrain  variations  and  other  obstacles  to  fragment  traveL 
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Variations  in  warning  time  have  a  marked  effect  on  the 
size  of  the  area  that  can  be  served  by  one  shelter  wlien  tlie 
perc«itage  of  persons  capatde  of  reaching  the  shelter  is 
held  constant.   Before  a  shelter  program  is  designed  for 
any  area,  additional  data  are  needed  concerning  the  rates 
of  emptying  different  types  and  heights  of  buildings,  the 
rates  of  movement  on  streets  with  varying  degrees  of 
crowding,  and  tlie  distribution  of  the  population  among  the 
various  types  and  heists  of  building.   A  residential- 
shelter  district  containing  50  acres  is  the  maximum  size 
that  will  allow  virtually  100%  of  the  population  to  reach 
the  shelter  if  ttie  warning  time  Is  15  mln.   In  some  com- 
mercial districts  it  is  impossible  to  empty  all  buildings 
in  the  given  warning  time.   This  means  tliat  if  the  shelters 
are  to  be  located  outside  existing  buildings  some  persons 
will  be  unable  to  reach  them.   &i  a  residential  district  one 
entrance  unit  for  each  550  persons  is  ttie  minimum  required 
to  allow  all  persons  to  enter  the  shelters;  <Mie  entrance 
imit  for  each  250  persons  is  required  to  avoid  ttie  formation 
of  a  queue.    Approximately  400  shelters  varying  in  in- 
dividual capacity  from  650  to  9,000  persons  is  required  to 
provide  shelter  for  all  residents  of  Washington,  D.  C. 
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CARMONEIte  is  a  mathematical  model  of  battle,  of 
Monte  Carlo  type,  which  simulates  In  a  simple  straight- 
forward manner,  the  step  t>y  step  progress  of  an  isolated 
battle.   B  is  designed  so  that  all  the  calculations  may  be 
carried  out  on  standard  general  purpose  digital  computers, 
except  that  a  limited  number  of  high  level  decisions  may 
be  injected  into  the  battle  during  the  calciilations. 
CARMONETTE  consists  of  two  parts.    The  first,  which 
details  the  manner  of  simulation  of  the  combat  activities 
of  the  iodivldual  participants  in  each  battle,  is 
In  a  high  state  of  development.   The  second  part,  wiiioh 
deals  with  the  Integration  of  these  separate  combat 
elements  Into  sensible  and  meaningful  battles,  is  less  well 
established. 
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The  most  significant  improvement  Introduced  in  the  FOE 
model  described  in  this  paper  was  the  velocity  factor,  which 
represents  the  approach  of  the  attacking  force  at  a  rate 
varying  with  intensity  of  battle.   During  the  engagement  tlie 
number  of  actual  combatants  in  the  forces  involved  build 
up  from  zero  in  proportion  to  the  relative  velocity  with 
wliich  the  opposing  forces  are  moving.    Solicit  treatment 
of  each  weapon  type,  together  with  the  velocity  factor,  per- 
mits the  introduction  of  fire  from  each  weapon  type  only 
as  it  comes  into  range  and  also  limits  Interchange  of  fire 
and  restiltant  casualties  to  the  areas  within  range  at  each 
time  increment.   The  equations  developed  for  FOE  cannot 
be  solved  analytically  but  are  solved  t^  stepwise  numerical 
iterations.   For  small  increments  of  time  the  variatdes  are 
assumed  to  be  constant  and  the  values  for  the  t  -  1  Interval 
are  applied  to  the  tth  interval  to  find  a  new  set  of  values 
to  be  used  in  tlie  next.   Because  of  the  uncertainty  of  input 
data  and  the  level  of  aggregation  employed  it  is  felt  that 
more  refined  techniques  of  numerical  analysis  are  not 
warranted,  and  first-order  differences  only  were  considered. 
FOE,  incoiporated  with  the  compatible  CORG  tank- antitank 
model,  is  being  programed  for  the  1103A  digital  computer. 
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ponders, Semiconductor  devices),  (*Semlconductor 
devices.  Transponders),  Range  finding.  Radio  beacons. 
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The  initial  design  of  a  receiver-ooder  for  use  as  part 
of  a  solid-state  TACAN  transponder  is  discussed.   Tech- 
niques developed  for  specific  problem  areas  are  covei«d, 
and  experimental  results  obtained  from  a  'breadboard' 
model  given.   The  possible  implications  of  the  program  on 
future  TACAN  development  are  examined  and  recommen- 
dations made  for  the  future  course  of  development.   (Author) 
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The  design  of  a  solid  state  monitor  for  use  as  part  of  a 
TACAN  ground  station  is  given.    A  detailed  description 
of  the  deliverable  breadboard  from  both  its  physical  and 
electrical  aspects  is  provided,  together  with  test  results 
obtained  to  date  and  recommendations  for  further 
development.  (Author) 
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B  has  been  determined  that  the  phsaomenon  of  ^ass 
discoloration  by  tonizing  radiation  can  be  used  for  quan- 
titative measurements  of  gamma  or  X-ray  dose.   Numerous 
glasses  were  investlgatad  and  Corstng  vyoor  gjass  was 
found  to  have  suitable  characterlstt«s  to  cover  the  dose 
range  of  500  to  3  millfon  roentgens.   R  is  used  in  the  form 
of  rods  of  3/8-inch  diameter  and  lengths  of  1/4,  1,  and  3 
inches.   The  optical  density  measured  through  the  axial 
Isagth  Is  proportional  to  the  incidettt  dose.   The  energy 
response  is  flat  above  160  KEV  when  exposed  in  aluminum 
tube  holders  primarily  designed  for  physical  protectton. 
The  nx>st  serious  source  of  error  Is  caused  by  the  ex- 
pooenUal  time-fading  of  the  induced  discoloration  which 
must  be  considered  in  the  calibration.  Conqdete  bleaching 
after  exposure  is  acquired  by  beatitag  the  dosimeter  to  400 
degrees  C.,  thus  permitting  its  reuse.   These  dosimeters 
have  been  used  for  gamma  ray  dose  surveys  in  the  labo- 
ratory and  in  the  field  at  atom  bomb  tests.   The  method 
has  proved  to  be  simple,  economical,  and  n^ged,  with  an 
over-all  aoouraoy  of  about  ±  5  per$«nt    (Author) 
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The  report  represents  research  performed  in  the  field 
of  Initiation  and  growth  of  detonation  in  explosives  and 
propellants:  a  prime  area  of  Interest  involves  the  study 
of  initiation  mechanisms  in  an  explosive  system  that  is 
capable  of  undergoing  either  hlgh-oi4er  detonation  or  a 
low-velocity  reaction  as  a  result  of  multiple  low  amplitude 
shocks  that  may  occur  in  propellants  as  a  result  of  com- 
bustfon instaiillity.  Current  emphasds  is  placed  on  the  low- 
order  regime.    EJqperimental  studies  in  this  area  are 
directed  toward  a  description  of  this  phenomenon  in  terms 
of  the  initial  state  of  the  explosive,  the  character  of  the 
initial  stimulus,  and  subsequent  intair^Kitions  occurring  in 
tte  system.   (Author)  ^ 
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The  report  concerns  research  conducted  in  the  field  of 
initiation  and  growth  of  detonation  in  explosives  and  prctpel-' 
lants  with  particular  enythasis  placed  on  reactfons  resulting 
from  initiation  by  low-amplitude  shocks.   These  reactions 
have  been  referred  to  as  low-velocity  detonation:  although 
such  reactions  are  about  as  destructive  as  the  better 
understood  hydrodynamlc-thermodynamlc  detonatfon, 
considerably  less  is  known  about  them.   The  area  of  imme- 
diate interest  is  in  the  study  of  the  behavior  of  a  liquid 
explosive  during  the  period  between  the  application  of  the 
Initial  shock  and  subsequent  reactions.   (Author) 
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Quany  operators  often  find  it  advantageous  to  fire 
multiple  hole  blasts  with  time  delays  between  each  bole. 
This  practice,  in  blaster's  parlance,  is  known  as  rii^le 
firing.   One  effect  of  time  delays  between  shots  of  a  multi- 
ple hole  blast  Is  to  Impart  to  the  seismic  signal  of  perio- 
dicity which  invites  analysis  by  Fourier  techniques.   This 
paper  investigates  the  effect  of  delay  time  and  number  of 
delays  on  the  spectra  of  ripple-fired  blasts.   (Author) 
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A  metliod  of  cost-effectiveness  analysis  was  developed  to 


S-23 


enluate  specific  Itema  of  Army  equipment  In  matbematioal 
terms,  as  part  of  the  larger  problem  of  optimum  allocation 
of  resources.   The  medium  (now  'main')  battle  tank  was 
■elected  as  tbe  leading  item  cm  a  list  of  Army  equipment 
obosen  tor  'crlticallty  In  combat.'   A  linear  programming 
model  for  tbe  Unlvac  Scientific  1103A  computer  was  set  up 
to  solve  tbe  problems  of  maximum  combat  effectiveness 
subject  to  dollar  constraints  and  minimiim  cost  subject 
to  maintaining  selected  levels  of  combat  effectiveness. 
Con4>aratlve  combat  effectiveness  of  US  and  enemy  forces 
was  considered  to  be  tbe  prodiict  of  ratios  of  rates  of  fire, 
probabilities  of  hit.  and  probabilities  of  kill,  given  hit. 
Later,  weighting  procedures  allowed  consideration  of  other 
factors.   The  area  that  gave  the  greatest  difficulty  (and  that 
requires  tbe  most  future  research)  Is  that  of  measures  of 
effectlveiiess.   That  difficulty,  plus  the  application  of  a 
slnqtllfled  programming  noodel.  qualifies  tbe  study's  product 
as  illustrative  rather  than  factual.   (Autbor) 
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Contents:  Summary  of  Work  of  Division  4,  Proximity 
and  Time  Fuzes,  Photoelectric  Fiize  Development; 
Introduction  and  Summary,  Basic  Principles  and  Design 
of  PE  Fuzes  by  Alex  Orden  and  R.  F.  Morrison. 
Description  of  Photoelectric  Fuze  Types  by  Charles 
Ravltsky.  T.  M.  Marion,  W.  E.  Armstrong,  and  J.  G. 
Reldf  Jr.,  Laboratory  Methods  for  Testing  T-4  Fuzes  and 
Con^wnents  by  P.  J.  Franklin,  Field  Test  Methods  for 
PE  Fuzes  by  Alex  Orden,  Evaluation  of  PE  Fuzes  by 
Alex  Orden,  Miscellaneous  Projects  of  Division  4  by 
Clarence  B.  Crane,  L.  M.  Andrews.  T.  N.  White,  and 
Robert  D.  Huntooo. 


4.  5.  6,  and  7  with  flanoe  throwers,  and  Chapter  8  with 
incemdlary  fuels. 
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This  volume  discribes  tbe  research  and  development  work 
in  the  fields  of  incendiaries,  flame  throwers,  and  incendiary 
fuels  carried  on  by  the  National  Defense  Research  Com- 
nolttee.   Chapters  1.  2,  and  3  deal  with  incendiaries.  Chapters 
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New  semiconductor  phenomena  and  circuit  approaches  for 
extending  the  range  of  ftinctlons  available  In  integrated 
circuits  were  investigated.   The  work  was  divided  into 
six  specific  tasks;  gaAs  emission  technology,  light  multi- 
plexing, piezoelectric  effects  in  semiconductors,  thermal 
oscillators,  silicon  adaptive  elements,  and  sampled-data 
filters. 
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Descriptors:  ("Fluoresence,  Luminescence).  (♦Lumines- 
cence, Fluoresence),  ('Measuring  devices.  Luminescence), 
Photometers,  Galvanometers,  Mercury  lamps.  Textiles, 
Tests,  Visual  signals.  Ultraviolet  radiation.  Communi- 
cation equipment. 

A  simple  apparatus  consisting  of  ai  mercury  lamp, 
photocell,  filter  and  galvanometer  aiffords  a  rapid  method 
tor  measuring  the  relative  luminoslUes  of  solid  fluorescent 
materials.    A  group  of  19  fluorescent  fabrics  used  In  visual 
communications  were  Investigated  with  this  equipment 
■nd  their  luminosities  were  found  to  differ  by  as  much  as 
100  per  cent.   It  was  shown  that  the  effects  of  prolonged 
UV  Irradiation,  backings,  and  special  manufacturing 
processes  on  the  luminosities  of  tbe  fluorescent  fabrics 
could  readily  be  measured  by  the  apparatus.   Luminosities 
obtained  by  this  method  showed  an  sgreement  of  ±  4  per 
cent  with  lumlnosiUes  obtained  by  more  precise  spectro- 
photometrlc  measurements.   The  nasults  were  reproducible 
to  within  1  3  per  cent.  (Autbor) 
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Tbe  principle  of  a  4  pi  radiometer.  Unclosing  a  source  of 
radiation  in  a  black  body  is  introduited  for  the  measurement 
of  total  radiated  heat  output  from  iitnegular  bodies.   For 
the  actual  construcUon  of  a  Uack  body  radiometer,  special 
thermoelectric  surface  receivers  *«re  designed  and  built. 
Their  essential  ohareotertstlcs  are:   stabUlty  against  air 
movement  obtained  without  shields  or  windows;   stability 
against  thermal  dlsturbaooes;  and.  rapid  response  combined 
with  rugged  construction.   Altbo<«fa  tfae  Instrument  is 


specifically  developed  for  continuous  recording  of  radiant 
heat  loss  and  average  skin  temperature  in  studies  on 
reflex  temperature  control  of  the  human  body,  the  general 
principle  of  the  black  body  radiometer,  or  the  special 
design  of  the  receiver,  may  have  other  applications,  in 
physics,  meteorology,  or  engineering. 
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Contents: 

Low-energy  nuclear  physics 

Elementary  particle  physics  and  field  theory 

High-energy  limits,  Regge  poles  and  cuts, 
and  dispersion  relations 

S)rmmetry  properties  of  strong  interactions 

Weak  interactions 
Plasma  physics 
Solid-state  physics 
Astrophysics 
General  relativity 
Interaction  between  theoretical  and  experimental 

physics 
Computers  in  theoretical  physics  research. 
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Addition  theorems  are  described  for  spherical  vector 
wave  funcUons.  under  both  rotations  and  translations 
of  the  coordinate  system.   These  functions  are  the 
characteristic  solutions  in  spherical  coordinates  of  the 
vector  wave  equation,  such  as  occurs  in  electromagnetic 
problems.   The  vector  wave  function  addition  theorems 
are  based  on  corresponding  theorems  for  the  spherical 
scalar  wave  funcUons.   The  latter  are  reviewed,  and  a 
discussion  of  the  coefficients  is  included.   (Author) 
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Loading  (Mechanics),  Mathematioal  analysis.  Stresses, 
Theory. 

A  brief  review  of  some  of  the  available  data  on  the  dy- 
namic behavior  of  soils  is  followed  by  a  similarity  analysis 
of  possible  theories  of  soil  dynamics.   Results  of  this  anal- 
ysis are  used  to  discuss  the  applicability  of  model  scaling 
laws  to  the  solution  of  ground  shock  problems.   The  use- 
fulness of  model  studies  as  an  aid  in  the  evaluation  of 
theories  of  soil  dynamics  is  also  noted.   (Author) 


26.  Production  and  Management 


AD-425  205  Dlv.   26,  14,  17 

OTS  Prices:  HC  $3.00/MF  $0.50 

Defense  Documentation  Center,  Alexandria,  Va. 

MACHINING.    A  REPORT  BIBLICX3RAPHY  PREPARED 

BY  DDC. 

Rept.  for  1953-Feb  64, 

comp.  by  Angelo  Muocino  and  Katye  M.  Gibbs. 

Dec  63,  84p 

Unclassified  report 

Prepared  in  cooperation  with  Metcut  Research  Associates, 
Inc.,  Cincinnati,  Ohio. 

Descr^tors:  (♦Bibliographies,  Machining),  (♦Machining, 
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This  bibliography  provides  a  guide  to  documents  ac- 
quired by  the  Defense  DocumentaUon  Center  (DDC)  that 
pertain  to  the  subject  of  conventional  and  nonconventional 
machining.   In  preparing  the  bibliography,  a  comprehensive 
search  was  made  by  DDC  to  retrieve  abstracts  of  all 
documents  that  ml^  contain  significant  machining  in- 
formation.  The  abstracts  were  submitted  for  technical 
review  and  organization  of  the  bibllogr^hy  to  the  Machining 
Information  Center,  a  department  of  Metcut  Research 
Associates,  Inc.,  Cincinnati,  Ohio.   Whenever  a  study  of 
the  abstracts  left  doubt  as  to  whether  the  documents  con- 
tained significant  machining  information,  either  DDC  or  the 
Machining  Information  Center  reviewed  the  actual  documents. 
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Descriptors:  (♦Manned  spacecraft.  AuxlUaxy  power  plants), 
(♦Auxiliary  power  planto.  Manned  spacecraft).  Control 
systems.  Liquid  rocket  propellants.  Liquefied  gases. 
Hydrogen.  Oxygen.  Gaseous  rocket  propellants.  Electrical 
power  production.  Hydraulic  systems.  Cryogenics. 
Turbines,  External  combustion  engines.  Space  environ- 
mental conditions.  Thermodynamics,  Design,  Iterative 
methods.  Computers,  Programming  languages.  Gears, 
Hydrazine,  Analysis,  Performance  (Engineering). 

This  study  evaluates  the  performance  of  various  prime 
movers  for  manned  space  vehicle  auxiliary  power  systems. 
Turbine  and  positive  displacement  engine  type  units  oper- 
ating on  the  combustion  products  of  hydrogen  and  oxygen  are 
analyzed.    Performance  comparisons  are  presented  betw«eo 
various  multistaged  turbines  and  multiple  expansion  posi- 
tive displacement  engines.   Consideration  Is  given  to  the 
design  and  operation  of  required  system  components  with 
the  exception  of  driven  accessories.   Theoretical  results 
indicate  that  the  performance  characteristics  of  axial,  re- 
entry, and  hybrid  turbines  are  essenUally  the  same  for  an 
equal  number  of  stages.   Slmilariy.  the  performance  of  a 
four  stage  hybrid  turbine  Is  comparable  with  a  trtple  ex- 
pansion positive  displacement  engine.   Using  the  perform- 
ance results,  system  weights  and  volumes  were  determined 
tor  hydrogen-oxygen  and  hydrazine  fueled  systems.    Based 
on  this  analysis,  the  hydrogen-oxygen  system  Is  lighter 
than  hydrazine  system  for  the  complete  mission  spectrum 
covered.    However,  the  hydrogen-oxygen  system  is  2-1/2 
times  the  volume  of  the  Igrdraxine  system.   (Author) 
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A  MULTIPLE  CHOICE  BOX  USING  LIGHT  AVEKSIOK 

AS  MOTIVATION, 

by  E.  A,  Jerome  and  J.  P.  Flynn.   6  Jun  60,  17p 

Proj.  NMOOO  019  01  01 

Unclassified  report 

Descriptors:  (♦Psychology,  Laboratory  equipment), 
(♦Laboratory  equipment.  Performance  tests).  (♦Per- 
formance tests.  Laboratory  equipment).  Psychology. 
Motivation,  Learning,  Confined  environments.  Light, 
Laboratory  animals. 

The  choice  box  is  divided  into  two  Identical  chambers 
t»y  a  partition  in  which  there  are  as  many  as  five  doors. 
Ctae  chamber  is  lighted,  the  other  is  not.    An  animal  placed 
in  the  lighted  chamber  attempts  to  escape  to  the  darkened 
one.  After  he  has  done  so,  he  is  given  a  brief  fixed  period 
in  the  dark  at  the  end  of  which  the  lights  in  the  previously- 
darkened  chamber  are  turned  on  and  those  on  the  other 
side  are  turned  off.   The  animal  then  returns  to  the 
original  side  and  the  cycle  is  repeated.   The  apparatus 
consists  of  three  parts;  the  problem  box,  described  above; 
the  control  mechanism,  which  operates  a  pair  of  limits 
and  locks  or  unlocks  doors  in  a  precribed  sequence;  and 
the  recording  system,  which  yields  a  permanent  record  of 
the  operation  of  the  doors,  the  animal's  attempts  to  open 
them  and  Its  successes.   The  advantages  of  this  apparatus 
are:   (a)  a  variety  of  selection  problems  can  be  presented 
in  comparable  situations  and  (b)  the  «iHmflia  work  at  this 
sort  of  problem  for  considerable  lengths  of  time  without 
showing  any  diminution  of  drive.   (Author) 
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29.  Quartermaster  Equipment  and 
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30.  Research  and  Research 
Equipment 


I>B-166  181 
OTS  Prtoea: 


Oiv.   30 
HC  11.00/MF  $0.50 


RCA  Defense  Electronic  Products^  Prlnoeton.  N  J 
IMPLKMENTATION  OF  LARGE  HTFORMATION- 
RETRIEVAL  PROBLEMS, 
bgr  Jaok  Mlnker.   7  Ad  61,  1^ 

i       Unolasslfled  r^Mrt 

PmMBtad  at  Qordon  fiesearcfa  Confezeooe,  N«w 
Hampehlre,  3-7  JUl  61. 


Oeaorlptors!  (♦tafoniution  retrieval,  Programmli^ 
(Computers)),  Digital  computers,  Input-ou^wt  devices, 
Programmlag  laaguagea,  Conqxitor  storage  devloes. 
Dlctlonartoa. 

The  report  dlaousaes  an  informatloo  retrieval  application 
oharaoterlzad  by  the  process  of  incorporating  new  in- 
lormadon  Into  the  data  base  of  the  Information  to  be  re- 
trieved.  For  some  classes  of  retrieval  protitoma.  the 
iDOOiporstlon  of  new  retrievable  information  into  a  system 
la  psther  difficult  and  has  not  yet  received  very  much 
attentloa.  The  problem  is  characterized  and  qieoifloations 
as  to  what  can  be  aooompllshed  on  such  problems  to  achieve 
an  implementation  at  the  end  of  one  or  two  yean  are  given. 


PB-166  190 
OTS  Prices: 


DlT.   30 
HC  $2.00/MF  $0.60 


Moore  School  of  Elactriosl  Engineariiw,  Univ.  of 

PMuisylvania,  Philadelphia. 

A  GROWING  TREE  FOR  DESCRIPTOR  LANGUAGE 

TRANSLATION, 

by  W.  L  Landauer  and  N.  S.  Prywe*.  Jan  62.  28d 

Contracts  AF30  602  2382,  NonrSSl  40 

Unolaaslfled  report 

Presented  at  the  Symposium  on  Syi»boUc  Languaces 
In  Dats  Processing,  Rome,  Mar.  62,  — •— • 

Descr^itors:  (♦Symposia,  Programming  languages), 
(•Programming  languages.  Data  processing  systems) 
DaU  storage  systems.  Information  retrieval.  Information 
theory.  Control  systems.  1 1 

The  impetus  for  using  the  irowing  Kree  structure  ss  a 
■w«ag[mi  for  an  efficient  descriptor  language  translation 
•terns  from  recent  attempts  to  prognun  computers  for 
problems  that  require  IntelUgenoe  for  their  solutton  by 
humans,  in  these  progrsms  the  entire  structure  of  data 
evolves  In  the  oourse  of  processing.  Thus.  It  is  necessary 
tohave  the  pragram  oonstzwt  its  own  data  structure 
JjumlosUy.  A  major  objeottve  of  tte  work  presMted  in 
ttls  paper  la  to  fMSiUtate  oommunlcstion.  with  a  computer 
that  is  appUed  to  lafoimstion  storage  and  retrieval  problems 
•nd  gjmraUy  to  simulation  of  oognllive  processes.  For 
sn  effiotent  operation  of  such  a  compvter.  it  seems  that 
one  should  be  able  to  drop  the  Infomrtionnoarrylng  items 
toto  an  automated  file  and  ttm  later  to  able  to  nwaU  them 
by  name.  Such  a  process  Is  desirable  for  a  variety  of 


applications  wtore  tto  items  dropped  may  to  tto  routines 
that  compose  a  program  library  or  that  constitute  tto 
data  belonging  to  a  documentation  file. 


PB-166  273  Dlv.   30,  16,  20,  25 

OTS  Prices:  HC  $2.00/MF  $0.60 

Naval  AppUed  Science  Lab..  Brooklyn,  N.  Y 

RADLWr  HEAT  SOURCES  EMPLOYED  IN  THERMAL 

RADL^TKMI  STUDIES.  »«ixwnAx. 

Flnil  rept.. 

Igr  Jefferson  A.  Carter.   7  Jan  60.  38p 

NASL  6046  2  P13;  DASA  1173 

Unclassified  report 

Descriptors:  (♦Ttormal  radiation.  Latoratory  furnaces) 
(♦Laboratory  ftimacee,  Ttormal  radiation).  Carton  ait> 
lamps,  Reflectors,  Nuclear  explosions,  SimulaticMi,  Nu- 
cleiu-  warfare  casualties.  Bums.  Eye,  Retina,  Search- 
lights, Latoratory  equipment.  Tungsten,  Sources. 

A  graeral  outline  Is  presented  of  tto  development  of  aio- 
Imaglng  and  ottor  high  radiant  flux  sources  for  tto  lab- 
oratory study  of  tto  effects  that  high  ttormal  radiation 
flums  from  atomic  tomb  explosions  have  upon  various 
materials.   Tto  foUowing  devices  are  discussed:   (1)  a 
dual  24-ln.  carton-arc  furnace  with  paratoloidal  re- 
flectors; (2)  a  24-ln.  carton-arc  furnace  with  an  ellipsoidal 
reflector;  (3)  a  latoratory  ttormal  mechanism  which  pro- 
duces a  pulse  equivalent  to  tto  ttormal  release  of  a  nu- 
clear detonation;  (4)  a  dual  36-in.  paratoloidal  carton-arc 
pulse  fUmace  with  a  shutter  and  drive  mechanism;  (6)  a 
wl^tearea  tungsten  lamp  source;  (6)  a  double  ellipsoidal 
carbon-arc  image  furnace;  (7)  ADL-strong  arc  imasins 
f^niaoe;  (8)  tto  Carl  Zeiss  retinal  lesion  source;  aSl 
(9)  a  proposed  retinal  bum  furnace. 


PB-166  274  Dlv.   30,  16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Applied  Science  Lab.,  Brooklyn.  N.  Y. 
DEVELOPMENT  OF  A  MAXWELLIAN-VIEW  RETINAL- 
BURN  DEVICE. 
Final  rept., 

by  H.  Korbel.    15  Feb  60,  18p 
NASL  5046  16  P9:  DASA  1176 

Unclassified  report 

Descriptors:  (♦Medical  research,  Latoratory  equ^- 
ment),  (♦Bums.  Latoratory  equipment),  (♦Latoratory 
equ^mient.  Bums),  (♦Retina,  Bums),  Lenses,  Eye, 
Cornea.  Nuclear  eiqplostons,  Latoratory  animals. 
Ttormal  radiation. 

A  sinqde  device  for  producii^  retinal  bums  has  been 
developed.  Rs  advantages  are  that  it  can  irradiate  very 
large  retinal  areas,  it  gives  uniform  irradianoe  over  that 
area,  and  it  makes  optimal  use  of  whlotever  radiation 
eource  is  used  with  it.   Tto  device  consiste  of  a  large 
lens  or  mirror  placed  so  as  to  form  a  real  image  of  tto 
radiation  source.   Tto  eye  to  to  e:qposed  is  located  with 
Ito  cornea  at  this  real  image,  and  tto  eye  lens,  if 
necessary  with  tto  aid  of  an  auxUiary  lens,  focuses  an 
Image  of  tto  large  lens  or  noirror  Itself  \ipoa  tto  retina. 
(Auttor)  ^^ 


PB-181  567  Dlv.  30 

OTS  Prices:  HC  $1.26/MF  $0.50 

Naval  Researoh  Lab.,  Washli«ton.  D  C 
REPORT  OF  NRL  PROC^KS  '     ' 

Oct  64 

Unclassified  report 
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Descriptors:  (♦Sctontlflo  researoh),  CNaval  rosearoh). 


Volcanoes,  Aerosols,  Meteorolo^al  instruments. 
Astrophysics,  RAdio  astroDomy,  Atmosphere,  Atmos- 
pheric electricity.  Radiation  measurement  systems. 
Chemistry,  Lubricants,  Soaps,  Chemisorptlon,  Hell- 
ooptors.  Composite  materials.  Batteries  and  compo- 
nents. Electrodes,  Fires,  Rocket  propellents.  Mechan- 
ics, Strain  gages.  Non-destructive  testing.  Metallurgy, 
Refractory  metals,  Grain  structures  (Metallurgy), 
Hafiiium,  Crystal  growth.  Iron,  Steel,  Pressure  vessels. 
Indium,  Aluminum,  Corrosion,  Nuclear  physics.  Plasma 
oscillations.  Radio,  Antennas,  Data  processing  systems, 
^ace  surveillance  systems.  Gas  detectors,  Cathodes 
(Electron  tubes).  Metal  films.  Lasers,  Solid  state  phys- 
ics. Fluorescence,  Sound,  Underwater  sound,  Patents. 

Cootents: 
Articles: 
Atmo^>herlc  aerosols  near  the  Surtsey  Volcano,  by 

C.  M.  Gordon,  E.  C.  Jones,  and  J.  I,  Hoover;  The 
Fabry-Perot  Refractometer  and  the  precision  NRL 
Lyman- Alpha  Humidiometer,  by  F.  C.  Macdonald, 

D.  L.  Randall,  and  D.  Stilwell. 

Problem  Notes:  the  mean  distance  to  the  moon  as  de- 
termined by  radar;  data  from  a  system  of  atmospheric 
electricity  stations;  filter  pack  technique  for  classify- 
ing radioactive  aerosols  by  particle  size;  performance 
cliaracterlstlcs  of  the  FPP-15  filter  material  used  in 
the  USSR  for  environmental  radioactivity  monitoring; 
stabilization  of  silicone  lubricating  fluids  at  300C  to 
400C  by  soluble  cerlimi  conq>lexes;  some  physical 
properties  of  so^-solvent  systems  and  Uieir  relation 
to  the  solubility  parameter  of  the  solvent;  fundamental 
factors  in  detactlng  chemical  as  adsorbed  films;  field 
experience  in  recovering  equipment  and  fuselage  of 
HH  52A  helicopter  after  submersion  at  sea;  some  sur- 
face chemical  aspects  of  glass-resin  composites; 
theoretical  design  of  primary  and  secondary  cells; 
X-ray  diffraction  studies  of  the  working  silver  elec- 
trode; the  NRL  air  resistance  meter,  Model  11; 
'twinned'  extinguishants,  puiple-K  powder  and  'light 
water,'  prove  merit  during  simulated  aircraft  crash 
fires  at  NAS,  Pensacola;  the  handling  of  accidentally 
released  chlorine  trlfluorlde-mixed  hydrazine  propel- 
lant;  bole-drilling  strain-gage  method  for  nondestruc- 
tive testing;  defect  structure  in  refractory  metals; 
dendrite  tip  temperatures  during  rapid  growth;  experi- 
ence In  the  high  vacuum  electron  beam  zone  melting  of 
hafnium;  evaluation  of  perfection  of  copper  single  crys- 
tals grown  by  electron  beam  zone  melting;  effects  of 
some  alloying  elements  on  the  decomposition  of 
cementite  and  graphitization  kinetics  in  cast  irons; 
apparatus  for  in-reactor  fatigue  testing  of  structural 
steels;  new  information  on  neutron  embrittlement  and 
embrittlement  relief  of  reactor  pressure  vessel  steels; 
polarographlc  determination  of  lead  in  indium;  devel- 
opment of  high  strength  structural  steels;  preliminary 
observations  on. the  performance  of  5086-H32  alumi- 
num in  sea  water;  effect  of  cathodic  protection  on 
crevice  and  pitting  corrosion  of  205,  304,  and  316 
stainless  steel;  rigorous  treatment  of  tlie  propagation 
and  damping  of  small-amplitude  plasma  waves;  impe- 
dance measurements  on  the  hf  antennas  aboard  the 
USS  BELMONT;  performance  and  evaluation  tests  of 
the  TT-428  (XN-1)/UG  paper  tape  reperforator- 
reader,  the  ANA;GC-23  pCN-1)  page  printer,  and  the 
ANAJGC-24(XN-1)  page  printer;  electrodynamics  in  a 
magneto-ionic  environment;  first  order  oblateness 
perturbations  and  the  U.  S.  Naval  Space  Surveillance 
System;  decay  prediction  of  1963-21  using  U.  S.  Naval 
^ace  Surveillance  System  observations;  the  computa- 
tion of  optimum  orbital  elements  derived  from  a 
single  coincident  observation  by  two  receiving  stations 
of  the  Naval  Space  Sixrveillance  System;  temperature 
compensation  and  improvement  of  the  NRL  thermistor- 
bridge  gas  leak  detector;  protrusions  on  cathodes  in 
electron  tubes;  source  contamination  effects  on  the 
epitaxy  of  Ge  films  on  Ge;  sealing  techniques  for  gas 
laser  tubes;  Monte  Carlo  calculations  for  secondary 
fluorescence  in  the  electron  probe  microanalyzer; 
computation  of  acoustic  rays  from  temperatures 
measured  in  the  deep  ocean  and  prediction  of  the  range 


to  the  convergence  zone. 
Published  reports. 
Papers  by  NRL  staff  members. 
Patents. 


31.  Ships  and  Marine  Equipment 


No  Entries 


32.  Miscellaneous  Arts  and  Sciences 


AD-297  176  Oiv.   33,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Mitre  Corp.,  Bedford,  Mass. 

RESOURCE  ALLOCATION  IN  A  PERT  NETWORK  UNDER 

CONTINUOUS  ACTTVrrY  TIME-COST  FUNCTIONS, 

by  E.  B.  Berman.    15  Aug  62,  22p  TM-3308 

Contract  AF33  600  39852 

ESD  TDR63  206  >. 

Unclassified  report 

Legibility  of  this  document  Is  In  part  unsatUfaotory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Systems  engineering.  Mathematical 
models),  (^Management  engineering.  Mathematical  nwdels). 
Time.  Costs,  Decision  making.  Equations,  tterativ« 
methods.  Probability. 

This  menoorandum  describes  a  conceptual  nwdel  which 
allocates  resources  in  a  PERT  network,  the  activities  of 
wiilch  are  subject  to  continuous  concave-upward  time  cost 
functions,  in  such  a  way  as  to  achieve  a  minimum  cost 
solution  for  a  given  con4>letion  date  for  the  program 
described  by  the  network.   A  parametric  solution  for  the 
minimum  cost  solution  at  various  total  program  times  is 
also  briefly  described.   The  effect  of  uncertainty  in  the 
time  of  con4>letlon  of  an  activity  has  also  been  investigated 
in  a  hlgidy  simplified  model;  and  a  tentative  conclusion  is 
presented  that  such  uncertainty  tends  to  divert  resources 
toward  tbe  earlier  part  of  the  program,  as  compared  to  the 
solution  under  certainty.   (Author) 


AD-433  934  Div.   32 

OTS  Prices:  HC  $3.00/MF  $0.75 

Research  Analysis  Corp.,  McLean,  Va. 
THE  DOMAIN  OF  ADAPTlVB  SYSTEMS:    A  RUDIMEN- 
TARY TAXONOMY, 

by  MUton  C.  Mamey  and  Nicholas  M.  Smith. 
Sep  63,  64p   RAC-TP-92 
Contract  DA44  188AR01 

Unelassifled  report 

Descriptors:  (^Classification,  Theory),  Control  systems. 
Management  engineering,  Decision  making.  Operations 
research.  Human  engineering,  Behavtor,  Simulation, 
Stochastic  processes.  Social  sciences. 

Contrary  to  the  usual  supposition  that  the  vartous  be- 
havtoral  sciences  are  concerned  with  quite  disparate  types 
of  systems,  this  taxonomy  presupposes  a  unitary  form^  of 
organization  and  transformation  derived  on  the  basis  of 
the  concept  of  enttergenoe.   Rough  measures  of  inoreasing 
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systomks  oonqdexlty  are  employed 'to  order  emergent 
systems  within  a  total  domain  that  is  everywhere  conformal 
with  respect  to  the  utUlzaUon  of  selective  (or  adaptive- 
control)  processes  tor  the  attainment  of  viable  organi- 
sation and  characteristic  response.   The  resulting  classi- 
fication scheme — a  unitary  hierarchy  incorporating 
(a)  Inorganic,  (b)  organto.  and  (c)  oooc^tual  systems- 
Is.  first  of  all,  suggestive  of  further  taxonomlc  refinement 
that  will  require  the  formulation  of  ■  continuous  measure 
of  systemic  complexity.    In  a  more  significant  development, 
however,  this  taxonomy  leads  to  a  conceptualization  of  a 
normative-theoretic  approach  to  behavioral  inquiry  as  a 
highly  promising  complement  to  the  traditional  objective- 
theoretic  approach.   If  both  projecte— taxonomlc  refinement 
and  theoretical  reorientation—are  Carried  forward  In  an 
Iterative  process,  it  is  felt  that  a  unitary  format  for 
general  systems  analysis  can  ensue  as  a  fundamental 
rationale  for  the  behavtoral  sclenoss.   (Author) 

PB-166  184  Div.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

Patent  Office,  Washington,  D.  C. 

TOWARDS  SEARCHING  WITH  ASSURED  EXHAUSTIVE 

RETRIEVAL,  j 

by  Simon  M.  Newman.   30  Jul  60,  Im 

T|  Unclassified  report 

A  contribution  to  the  Conference,  Federation  Inter- 
nationale de  Documentation  (26th),  Rio  de  Janeiro, 
BrazU,  22-30  Jul  60. 


Descriptors:  (*Informatton  retrte 


i 


systems).  Subject  indexli«,  RsUablU^. 


PB-166  186  Div.   32 

OTS  Prices:  HC  $1.00/MF  $0.60 

Patent  Office.  Washii^iton,  D.  C. 

CLASSIFIED  PATENT  SEARCH  FIL  1 3t  A  PROPOSED 
BASE  FOR  TECHNICAL  INFORMATION  CENTERS, 
by  Simon  M.  Newman.   Feb  61,  22p 

I  lUnclasBlfied  report 

Prepared  for  presentation  at  Uie  Meeting  of  the  Delaware 
Valley  Chapter,  American  Documantatlon  Institute. 
9  Mar  61. 


Data  processing 


Qtation 
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Descriptors:  (*Patente,  toformatton  retrieval), 
(•Informatton  retrieval,  Patento),  Subject  lndexii«. 
Classification,  Libraries,  United  StMtes  government. 

The  search  files  of  the  U.  S.  Patent  Office  provide  a 
carefully  organized  collection  which  contains  the  distiUed 
essence  of  our  technical  know-how  at  each  stage  of  evolu- 
tion including  each  new  development  in  every  field. 
However,  instead  of  being  used  to  search  for  technical 
information,  the  files  are  primarily  «sed  to  resolve  legal 
questtons  of  inventton.   Although  a  considerable  number 
of  knowledgeable  research  scientiste  and  development 
engineers  use  the  files  constanUy  for  a  technical  Informa- 
tton center,  this  use  should  be  vastty  enlarged.    Foreign 
countries,  eqieclaUy  those  behind  th#  iron  curtain,  use 
their  patent  files  to  a  much  greater  epctent  as  technical 
informatton  sources.  The  oiasslflcatiton  of  the  U.  S. 
search  files  is  more  sophisttoated,  comprehensive  and 
detailed,  and  has  more  professional  effort  devoted  to  ito 
creation  and  maintence,  than  any  other  known  system.   The 
United  States  cannot  afford  to  waste  tfals  major  resource; 
ite  availability  must  be  Increased,  aul  our  scientiste  and 
engineers  must  be  trained  to  use  it.  Teste  should  be  made 
to  determine  ite  appUcabUUy  to  all  literature  In  the  field 
of  applied  technology.   (Author) 


PB-166  192  Div.   32 

OTS  Prices:  HC  $2,00/MF  $0.50 

Advance  Information  Systems  Div.,  H«ffaes  DynanUcs, 


Inc.,  Sherman  Oaks,  Calif. 

SEARCH  STRATEGY  BY  REFERENCE  LIBRARUNS. 

Final  rept.,  Pt.  3, 

by  G.  Carlson.  17  Mar  64,  46p 

Grant  NSF  C280 

Unclassified  report 

Report  on  The  Organlzatton  of  Large  FUes.  see  also 
PB-166  197. 

Descriptors:  (*Informatton  retrieval,  Operattons  re- 
search), (♦Libraries,  Search  theory).  Statistical  analysis. 
Selection,  Professional  personnel.  Behavior,  Reliability, 
Programming  (Computers). 

A  study  was  made  to  describe  In  detail  the  search  pro- 
cedures used  by  reference  librarians.   The  basic  proce- 
dure was  to  present  a  search  problem  to  a  reference 
librarian  and  then  record  in  detail  his  search  techniques. 
An  heuristic  analysis  was  made  of  the  observations.   The 
restilt  of  the  analysis  is  a  fiow  chart  with  almost  enough 
precision  so  that  a  computer  program  could  be  written 
directly  from  the  charts.   The  flow  charte  lack  accurate 
numerical  values  for  some  parameters  and  do  not  account 
for  procedures  whtoh  may  have  been  omitted  by  the  librar- 
ians.  One  of  the  most  encouraging  findings  of  the  study 
is  that  human  search  behavtor  is  quite  regular.   However, 
there  are  several  parttoular  Inoonsistencies. 


PB-166  193  Div.    32 

OTS  Prices:  HC  $2.00/MF  $0.50 

Advance  Information  Systems  Div.,  Hughes  Dynamics, 

Inc.,  Sherman  Oaks,  Calif. 

THE  ORGANIZATION  OF  LARGE  FILES:   INTRODUCTION 

AND  SUMMARY 

Final  rept,,  Pt.  1. 

30  Apr  64,  28p 

Grant  NSF  C280 

Unclassified  report 

Descriptors:  (*hiformation  retrieval.  Analysis),  Date 
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The  study  investigated  various  relationships  between 
logical  aspecte  of  information  retrieval  (such  as  Item 
representation  and  relevancy)  and  physical  aspecte  (such 
as  indexing  structures  and  procedures  for  reorganization). 
Specifically,  the  study  included:   (1)  operating  library 
Statisttos  on  activity,  (2)  search  strategy  protocols  of 
reference  librarians,  (3)  procedures  for  file  reorganization. 
(4)  procedures  for  word  association  and  file  conversion, 
and  (5)  the  measurement  of  file  informatton  and  associated 
file  organizations.   The  search  strategy  protocols  demon- 
strated the  extent  to  which  reference  librarians  follow 
relatively  well-defined  heuristtos,  whtoh  can  be  applied 
not  only  to  mechanical  searching  but  to  training  of  library 
personnel  as  well.   The  procedures  for  file  reorganization 
were  programmed  and  tested  suffidentiy  to  demonstrate 
effective  capability  for  adjustment  to  environment.   The 
word  association  concepte  were  flow  charted  and  conversioa 
procedures  developed  for  application  to  the  tape  files  of 
the  Defense  Documentetion  Center.   The  mathematics  for 
measuring  information  from  a  file,  particulariy  in  terms 
of  ite  relatlonsh^  to  retevancy,  error,  and  index  structun, 
was  defined.   (Author) 
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To  provide  an  experimental  vehicle  for  testing  various 
procedures  for  file  organization,  various  criteria  for 
logical  relationship,  and  various  measures  of  performance, 
a  'hit-processor'  was  programmed  which  organizes  a  file 
of  patterns  of  bits  so  as  to  automatically  develop  indexing 
structures  which  reflect  skewed  distributions  of  activity. 
The  programs  are  designed  to  allow  various  subroutines, 
criteria,  and  measures  to  be  changed.   The  programs 
were  debugged  and  run  sufficiently  to  demonstrate 
that  they  do  in  fact  organize  the  fUe  so  as  to  be  re^wnsive 
toacttvtty.   (Author) 
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To  provide  a  vehicle  for  testing  self-organizing  pro- 
cedures wliich  would  have  some  Inddtive  significance,  a 
word  association  model  was  developed.   This  model  is 
described  and  the  flow  charts  for  its  operatfon  presented. 
Flow  charts  for  the  conversion  of  the  tape  files  of  the 
Defbnse  Documentation  Center  are  also  presented.   (Author) 
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A  criterion  for  evaluation  of  a  file  organisation,  suitalde 
for  large  files,  is  developed,  based  on  response  time,  T 
cost,  C    ,  and  a  measure  of  'information',  L  The  usual 
entropy  measure  for  information  is  extended  to  include 
the  relevancy  of  the  informatton  received  as  a  significant 
parameter.   The  effect  of  errors  in  file  operatfon  is 
considered,  and  it  is  shown  that  these  are  best  combatted 
by  responding  with  a  set  of  items  rather  than  a  single  one. 
This  is  applied  particularly  in  relattonshlp  to  search 


strategy  in  an  indexed  file,  In  this  way  extending  the  methods 
of  sequential  decoding  to  file  operatton.   To  reduce  the 
eftsctive  searching  time,  the  techniques  of  activity  organ- 
ization can  be  used;  these  are  quantitatively  ohsraoterlMd. 
(Author)  * 
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The  study  of  library  holdings  and  circulatton  statistics 
was  undertaken  to  clarify  the  nature  of  the  various  distri- 
butions which  were  defined  in  a  prior  study  (PB-166  193). 
The  distributions  defining  this  activity  are:  the  variable 
concentration  of  file  items  which  may  be  considered  as 
reflecting  past  file  activity:  the  worth  of  file  items  re- 
lated to  current  activity;  and  the  probable  future  activity 
on  the  file  items.   The  prior  study  anticipated  that  tbers    . 
would  be  wide  variations  in  the  frequency  of  use  of  1 

materials  and  of  the  inqmrtance  of  the  materials  whfoh 
would  be  predtotable  through  the  distributions  and  would 
allow  storage  allocation  of  varying  degrees  of  aooessibillty 
to  achieve  an  efficient  operation.   It  was  further  anttolpated 
that  the  file  could  be  characterized  in  terms  of  ito  util- 
ization by  individual  users  in  order  to  provide  multiple 
file  access  routes  for  the  definable  user  groups.   The 
resulte  of  the  current  study  provided  In  tills  report  indicate 
ttiat  a  large  degree  of  predictability  is  inherent  in  the  file 
operations  and  tliat  this  predictability  can  be  utilized  to 
provide  efficient  cqjwratton.   (Autfaoi) 
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A  phrase-structure  grammar  has  been  written  which 
generates  exactly  the  set  of  sentences  generated  by  a 
fairly  large  transform atfonal  grammar  written  by  Noam 
Chomsky.   The  phrase  structure  version  of  Chomsky's 
grammar  Is  included  in  the  appendix.   R  is  written  In  sn 
abbreviated  notation  wlilch  is  explained.   Chomsky  and 
others  have  argued  that  a  theory  of  language  which  supposes 
tliat  tlie  granomar  of  a  natural  language  may  be  completely 
described  by  means  of  a  phrase-structure  grammar  must 
be  inadequate.   They  have  also  argued  that  no  phrase- 
structure  grammar  will  be  adequate  for  givli^  a  Aill 
grammatical  descr^oo  of  sentences  in  gng»»»».   Their 
arguments,  however,  have  been  based  on  a  very  particular 
deflnitfon  of  phrase-structure  grammar  which  greatly  re- 
stricte  tl>e  amount  of  information  supplied  by  such  a 
grammar.   In  this  paper,  it  is  argued  that  there  Is  no 
reason  to  place  these  restricttons  on  the  notloo  of  phrss*- 
struoture  granmiar  and  that,  if  Chomsky's  oonoeptlon  is 
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modified  slighUy  to  permit  grammars  of  the  type  described 
in  this  paper,  objections  against  the  theory  of  such  a 
grammar  can  be  met.   If  this  point  can  be  shown,  there  is 
no  need  to  introduce  transformational  rules  into  generative 
grammars  of  natural  languages. 
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U.S.  DEPARTMENT  OF  COMMERCE  FIELD  OFFiaS 

SaVE  THE  BUSINESS  COMMUNITY 

The  Department  of  Commerce  maintains  Field  Offices  to  enable  the  business  community  to 
avwl  Itself  locally  of  Government  facilities  deigned  to  promote  commerce.  Working  closely  with 
j^ous  umts  m  the  Department  and,  when  necessary,  with  other  Government  agencies,  the  Field 
Offices  provide  business  services  to  manufacturers,  wholesalers,  retailere,  trade  pubUcations,  trade 
aasociauons,  advertismg  agencies,  research  groups,  financial  institutions,  and  exportere  and  importers. 

Experienced  personnel  will  gladly  assist  in  the  solution  of  specific  problems,  explain  the  scope 
and  meaning  of  regulations  administered  by  the  Department,  and  provide  practical  assistance  in  the 
broad  field  of  domestic  and  foreign  commerce.  Field  Offices  act  as  official  sales  agents  of  the  Super- 
intendent  of  Documents,  and  maintain  an  extensive  business  reference  library  containing  periodicals, 
directones,  publications  and  reports  from  official  as  well  as  private  sources. 

Among  the  many  services  which  businessmen  have  found  of  value  are: 


GENERAL 

•  Management  and  business  aids 

•  Establishing  a  new  business 
BASIC  ECONOMIC  DATA 

•  Census  data  with  natiofnal  and  often  State  and 
r^onal  breakdowns,  on  Manufacturing  wholesal- 
ing, retailing,  service  industries,  employment  and      *  Commodity  standards 


PRODUCTION 

•  Modernization  of  plant  processes  and  other  tech- 
nological aids 

•  Development  of  new  products 

•  Government-owned  patents  for  free  license 


unemployment,  population,  housing,  agriculture 

•  Basic  records  of  nationj^l  income  and  product, 
r^onal  trends,  balance  dl  payments,  foreign  aid 
MARKETING  AND  DISTRIBUTION 

•  Development  and  maintenance  of  markets 

•  Distribution  channels,  facilities  and  services 

•  Marketing  and  distribution  statistics 


buttoi 

i 


FOREIGN  TRADE  AND  INVESTMENT 

•  Tariff  and  exchange  regulations 

•  Import  and  export  quotas,  licensing  regulations 

•  Statistics  on  imports  and  exports 

•  Investment  and  trade  opportunities  abroad 

•  EconcHnic  conditions  in  foreign  countries 


COOPERATIVE  OFFid 

To  make  the  serJSces  of  the  Department  of  Commerce  more  widely  avaUable,  agreements 
have  been  entered  mto  with  more  than  750  Chambers  of  Commerce,  Manufacturers  Associations, 
and  similar  business  group  under  which  these  organizations  have  become  official  Cooperative  Offices 
of  the  Department.  If  sbecific  information  is  not  on  hand  in  the  Cooperative  Office,  your  problem 
will  be  referred  to  the  near  est  Departmental  field  office 


A»ii»«rqM^  N.  McB..  17101,  U.S.  CbuUnai.   247-OSll. 

Aactente.  Alaika.  99501.  Room  306,  UMmmc-So^  Bui  Id  lag.    Ptam:   BR 

AtlMU,  Ga.,  30303,  75  Poraydi  St.,  N  W    JAckaon  2-4121 
Baltimore.   Md.,   21J02,   303  U.S.  Coaloinhouac,  Gay  and  Lomlanl  Strecu 
Phone:    PUaxa  2-B4M. 

^Ts  "***'"■  ***  ■  "*"■  ""***  "*■■  *'*'  ™"'  *"•"■  **"*  "*~=  '**■ 

Boaton.    Maaa.,    02110,    Room    230,    10    Federal   Straei.     CApltoi  3-»12 
Birftoto.  N.Y..  14303,  S04  Federal  Bulld(«,  117  Elllcott  Street.    Phone:  142- 

3206. 
Oarleatan,  S.C,  39401,  No.  4.  North  Azotic  Wtart.   Phone:   722-i5SI 
Oiarleaton.  W    V».,  25301,  3002  N««  faderal  Office  BulldliM.  SOO  Qiarrler 

Street.    Phone:    M3-6196.  vo-ixki 

Oigwiaie.  Wyo..  82001,  207  Ma)aatlc  Bllf.,  l«(hli  CkpMol  A»e.    Phone:  634- 

59 JO. 
dUcafo.  m.,  «0t06.  Room  1302.  226  WcM  Jackaoa  BM.   828-4400. 
OnclBnaU,  (Ma.  4S302.  8028  Federal  OKlce  BuUdlM,  SSO  Mala  Stract.   Phooe- 

881-2300. 
Oareland.  OhlA  44101,  4lh  Floor,  Pad««al  Reaerve  Bai*  Bide.,  Beat  6ih  St 

li  Superter  Ave.    341-7900. 
Oallaa.  Tea.,  75302,  Room  1300,  1114  Otmmerce  StZMt.    Rlreralde  9-3287. 
Daawer.  Colo.,  80302.  143  New  Cuatom  Houae.  19lli  k  Stout  Strew.   Phona: 

297-3346. 
Baa  Mo<aaa.  Iowa.  30309, 1216  Paramoum  Bulldli»  309  Grand  Araaua.   Phone: 

2M-4222. 
Detroit,  Mich.,  4«2a6,  443  Federal  Bk% .  226-6088. 
Graaaatoro,  N.C,  27402.  Roam  407,. U.a  Pont  Office  BulkUm.    273-8234 
Hanford,  Conn.,  06109,  U  Aarhrni  St.   Phone:   244-3530. 
Honolula,  Hamll.  96813,  303  InnnatlaMl  SavlHa  Bk^.,  1022  Battel  Street 

Phone:  SSM67. 
Houaaoa.  Tea..  77002.  3103  Federal  Bldg.,  515  Riak  Ave.   CA  8-0611. 
JtckaomW.  Fla.,  32302,  512  Graanlear  Biilldli«,  308  Laura  Straw.   EL«la 

I  Cicr.  Mo.,  64106.  Roan  3011.  9U  Walaui  Street.  BAldmora  1-7000. 


LaaA|«^,  Ckllf..  90015,  Room  450,  Weoteni  Pacific  Bul]dli«.  1081  S. 

Mmphla,    Tenn..   3«loi3.   345   Federal  Office  BuUdli«,  167  N.  Mala  Stnec 
Phone:   534-3214, 

''sM^sS?  ■  "**'■  *"*  ''"*"'"  """^  ™^«  •  '"  *    "™  *^'~'     "*~= 

^?B600*'  *"  ■  "*"■  ^~"  °'*  •  "•  *   *«««»-l"  *»««•    Phone:    BR 

Mlnneapolla.  MIbb..  55401,  Room  304,  Federal  Bldg.,  110 South  Fourth  Street. 
Phone:   334-2133. 

'*^..^"'?;;'f.'7''"°-  >»•"•«»«=  Temple  Bldg.,  333  St.  Charlea  Avenue. 

New  Yott,  N.Y.  10001,  61et  n.,  BmplnSiate  Bhta.,  350  Fifth  Avenue    LOM- 
acre  3-3377.  '    ^^ 

'^i^WO***'  ^'  "**"■  •'•**™"  BuUdlat  J015  Chewnut  Street.  WAlaul 

Phoente.  Arte.,  8502S,  New  Federal  Bli%..  JSON.  Plrat  Avemie.   Phone-   261- 

3285. 
Pltttbutih.  Pa..  15222,  1030  Park  Bldi..  355  Fifth  Avenue.   Phone:  644-2*90 
Pt^i^Orag..  97304,  217  Old  U.S.  Counteuae.  530  S.W.  Morrlaoa  SirMt. 

Reno.  Nev.,  89902.  1479  WcUa  Avoaa.   Phone:   FA  2-7133 

Rl^ioul.  Va.,  23340,  2105  Federal  BuUdtaf.  400  North  8th  Street.   Phone: 

049-3611. 
ft.  Loula.  Mo..  63108,  2511  Federal  BIdg.,  ISSOMaitet  Street.   MAln  2-4243. 
SaU  Lake  Qiy,  Utah,  84111,  3235  Federal  BuUdiiw.  125  Soudi  Sate  Street. 

534-5116. 
Saa   Frandaco,   Calif.,   94102.   Fedaiml  BuOdtH,  490  GoUcn  Gaa  Aveaa 

Phone:   556-5864. 
Santurce,  Puerto  Rico,  00907,  Room  638,  605  Ooadado  Avenue.   Ptaaa-  733- 

4640. 
Savannah,  Ga.,  31403,  235  U.S.  Oounhoiae  end  Pont  Oaea  Bkk..  129-39  BuD 

Street.   AOaroe  2-47S5. 
Soatde.  Waah..  98104,  809  P«lnml  OtOce  BUc.,  «0»  Plrat  Avawa.  MUnal 

2-3300. 
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OrPICIAL  BUSINKSS 


The  Clearinghouse 
Announces.., 

the  availability  of  Supplements  A,  B,  C,  and  D  to  U.  S. 
Government  Research  Reports,  Volume  39,  Number  5. 

These  four  supplements  are  being  issued  to  list  a  group 
of  reports  set  aside  by  the  Defense  E>ocumentation  Center 
in  March  of  this  year  for  later  announcement. 

Each  Supplement  contains  its  own  indexes  and  all  reports 
will  be  listed  in  the  "Technical  Abstract  Bulletin"  Cumu- 
lative Index  for  this  Volume  of  the  USGRR. 

These  supplements  are  available  free-of-charge  upon 
request  to  the  Clearinghouse  for  Federal  Scientific  and 
Technical  Information,  U.  S.  Department  of  Commerce, 
Springfield,  Virginia,  22151. 
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science   and   industry 
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New  Standard  Pricing 
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See  pricing  Schedule 
inside  befor^  0rderin6 
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U.   S.    DEPARTMENT    OF    COMMERCE 

Office  of  Technical  S«rvicoM 


U.S.  GOVERNMENT  RESEARCH  REPORTS 


U.S.  DEPARTMENT  OF  COMMERCE 
Lwth«r  H.  Hedges,  Secretory 


OFFICE  OF  TECHNICAL  SERVICES 
Donald  A.  ScKon,   Director 


Ittued  twice  a  month.  Annual  subtcription  S15  (W.75  additional  for  foreign  mailing).  Single  copy  tl. 
Make  remittance  payable  to  Superintendent  of  Documents  and  mail  either  to  a  U.S.  Department  of  Commerce 
Field  Office  or  to  Superintendent  of  Documentt,  V.B.  Oovemment  Printing  Office,  Washington,  D.O.  20402. 
Address  changes  should  be  sent  to  Superintendent  of  Documents. 

C*n««iiti  may  b«  rtfrlwUd  hwaly.     M««tl«ii  •!  Murc*  win  b«  opfi»clrt»J. 
Um  t4  tandt  fof  printing  Htit  p«bll<atien  approved  by  •Hm  DIrMtw  of  Hm  BwrMw  af  Km  Ivdtat,  Jww  30,  IMI*. 


U.S.  Government  Research  Reporb 


This  publication  is  issued  twice  a  month  to  announce 
new  reports  of  research  and  development  released  by 
the  Department  of  Defense  and  certain  other  agencies 
of  the  Federal  Government  sponsoring  research  and 
development  programs.  Unless  otherwise  indicated, 
reports  listed  are  available  from  the  Office  of  Technical 
Services.  The  documents  are  available  in  original, 
reproduced,  or  microfiche  copy  only. 

The  first  section  of  U.  S.  Government  Research  Re- 
ports (USGRR)  is  prepared  for  the  Defense  Docu- 
mentation Center  and  is  called  "Technical  Abstract 
BuUetin"  (TAB).  (DDC  is  a  Department  of  Defense 
agency  which  services  DOD  agencies  and  their  con- 
tractors with  military  research  information.)  The  next 
section  is  called  "Non-Military  and  Older  Military  Re- 
search Reports."  Here  are  listed  new  reports  of  civil- 
ian agencies  of  the  Government  and  military  research 
reports  not  to  be  found  in  the  'TAB."    Most  of  these 


older  military  reports  have  been  acquired  by  GTS  in 
response  to  specific  industry  requests. 

Atomic  Energy  Commission  reports  available  from 
OTS  are  listed  in  Nuclear  Science  Abstracts.  NSA  is 
available  to  the  general  public  on  a  subscription  basis 
from  the  Superintendent  of  Documents,  U.  S.  Govern- 
ment Printing  Office,  Washington,  D.  C,  at  $30  a 
year  (domestic),  $37  a  year  (foreign).  Single  copy 
cost,  $1.75  (plus  25  percent  for  foreign  mailing). 

National  Aeronautics  and  Space  Administration  re- 
ports available  from  OTS  are  listed  in  Scientific  and 
Technical  Aerospace  Reports.  STAR  is  available  to 
the  general  public  on  subscription  from  the  Superin- 
tendent of  Documents,  U.  S.  Government  Printing 
Office,  Washington,  D.  C,  at  $25  a  year  (domestic), 
$31  a  year  (foreign).  Single  copy,  $1.50  (plus  25 
cents  for  foreign  mailing). 


How  To  Order  Reports 

Almost  all  reports  listed  in  USGRR  arc  available 
from  the  Office  of  Technical  Services,  U.  S.  Depart- 
ment of  Commerce,  Washington,  D.  C,  20230,  or  may 
be  ordered  through  any  Department  of  Commerce 
Field  Office.  Prices  are  given  with  each  entry.  Hard 
copy  price  is  indicated  by  the  letters  "HC";  micro- 
fiche price  is  indicated  by  the  letters  "MF."  Please 
use  the  identification  numbers  (AD  number,  PB  num- 
ber) and  titles  of  reports  when  ordering.  Also  use 
accession  numbers  when  ordering  documents  listed 
in  NSA  and  STAR.    Prepayment  is  required  or  pur- 


chases can  be  charged  to  Superintendent  of  Documents 
deposit  accounts. 

For  reports  available  from  GPO  only,  address  your 
order  and  make  check  or  money  order  payable  to 
Superintendent  of  Documents,  U.  S.  Government  Print- 
ing Office,  Washington,  D.  C,  20402. 

When  any  report  is  available  from  a  source  other 
than  OTS  or  GPO,  the  name  and  address  of  that  source 
will  be  given.  Direct  your  order  to  that  address  and 
not  to  OTS. 


r-\  nnouncements 

AEC  ENGINEERING  DRAWINGS  AVAILABLE  FROM  OTS 

«d  sale  toThe  i^lio!  ■  "•  ^-  °«P«'>»»t  °f  Commerce,  for  reproductton 

tncrlLTofTo.X^i't!''  X°e  i^„ll".**  ~"~"<»''  ^*^  '"'  '^'''^^^ 
processes  dev4lopJ?[„lTC  rSS^clT         **  '^"'"'^  '=°™''  ^"™«"'  ^ 

These  Items  are  uited  In  Engineering  Materials  List  Tin  iinn     *.  ..  , 
available  on  request  tram  mivr   m^J^      .  nf ^  '     ^  *'""•  **•<"> '« 

P.  O.  Box  62,  O^iSf  RliTTTnS^see  3TO^?  of  Technical  Information  Extension, 
regularly  In  both  Lk^^^^^^^^^^^SIX,  "ZTf     <= 
^^2iS£ts  (NSA).    Ihe  announcement  of  the  iawC  ™^  ^,  ^"'^"ff^-^^ 
Issue  of  January  5,  1966     USGRR  i«  ™,m<=k^ T^  "*"  "^Kin  with  the 

Superintendent  of  Dociun^nte   ^S  r^^  ^  ^  *  °°°"'  ^  O^S,  and  is  sold  by 
20204,  at  $15.  a  ye«  M  7^ iidM^^f^rT^'l*  ^'""'«  °«'°«-  Washington.  D.  C. 
month  by  AEC.  il"sol^A^S^lZ^°^^^'^f'^';f-  ^^^-  ^"^^  ^^<^  ^ 
$7.  additional  for  forel^Q  malll^         Supermtendent  of  Documents  at  $30.  a  year. 

s'^^^^^otZlZtTs:^i^^:^rr'!^  »»  «  •-'-  <^  «  l/^  cents  a 
as  glossy.  continuoS  Ce  ^.^apWc  S   8  !*,  ?n^'"'ft'^'"  **  '^Produced 
information  may  be  obta.n^fro"^3''^Tm^;<L^'r"ep^^rtiir  '"''• 


AEC  REPORTS  PRICE  IJST  DISCONTINUED 

The^^rieTas"1^o'!i«alLTI^,X'^^'^^t'  "^  !T"  ''^'=°»"»-<'- 
discontinued  in  the  interest  of  eSonoiS^Ts'pI^SivTn  v.f'^^J^.^T^"*  ^  ^^ 
information  relatine  to  awailahmt^TA*!.^^      '^ '°  ^'®*  °^  the  fact  that 
through  Nuclearl^nte  Atete^'tt  ^d  »f  .^""^"'^  "  '"^P""''^'^  adequately 


GOVERNMENT-OWNED  PATENTS  TO  BE  ANNOUNCED  IN  USGRR 

USGRR  will  announce  in  abstract  form  current  Government-owned  patents 
released  for  use  by  the  public  on  a  non-exclusive  and  royalty-free  basis.   Many 
companies  already  are  manufacturing  products  or  using  processes  based  on 
previously  announced  patents. 

The  abstracts  will  appear  in  the  January  5,  1965  issue  of  USGRR  In  the 
section  headed  Non-Military  and  Older  Military  Research  Reports.   It  will 
present  an  idea  of  the  essentials  of  an  invention.   If  the  reader  is  interested  in 
one  of  the  inventions  after  studying  the  abstracts,  a  copy  of  the  specifications  can 
be  obtained  for  25  cents  from  the  Commissioner  of  Patents.   A  license  for  free 
use  of  the  patent  can  be  applied  for  to  the  Government  agency  administering  the 
patent.   The  PATENT  ABSTRACT  SERIES  publications  formerly  published^  OTS 
have  been  discontinued. 


OTS  TECHNICAL  REPORTS  NEWSLETTER  DISCONTINUED 

The  OTS  Technical  Reports  Newsletter  is  being  discontinued  effective  with 
the  December  issue.   The  Superintendent  of  Documents,  U.  S.  Government 
Printing  Office  will  make  the  necessary  adjustments  to  subscriptions  due  to 
expire  after  that  date.   It  is  suggested  that  Newsletter  subscribers  write  to  OTS 
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1.  Aircraft  and  Flight  Equipment 

AD-607  441  DtT.    1 

OTS  Prices:  HC  $6.00/MF  $1.25 

HoneyweU,  Inc.^.Paul,  Minn. 

TRAINABLE  FLIGHT  CONTROL  STSTEM 

INVESTIGATION. 

Final  rept.  for  1  May  63-30  Apr  64, 

by  Fred  B.Smlth,  Jr..  John  F,  L.Le0,  Arthur  R.  BuU, 

and  Gregory  J.  Prom.  Aug  64,  212pi 

ContraotAF33  657  H316,  ProJ.  82254  Task  822601 

FDL  TDR64  89 

Unclassified  report 

Legibility  of  this  document  Is  In  paiir  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Adaptlve  control  syBtems.  Flight  control 
systems),  ('Fll^t  control  systems.  Adaptive  control 
systems),  (•Artificial  Intelligence,  Flight  control 
systems),  Servomechanlsms.  Control  systems.  Synthesis, 
Computer  logic.  Pattern  recognition,  Digital  systems. 
Training,  Numerical  methods  and  procedures,  Graphics. 

The  Investigations  reported  herein  are  concerned  with 
synthesis  of  adaptive  control  systems.   It  Is  assumed 
the  plant  motion  over  short  time  peHods  can  be 
reasonably  represented  by  constant  coefficient  ordinary 
differential  equations  of  known  form.   The  adaptive 
control  systems  considered  are  mainly  characterised  by- 
capabilities  for  adapting  to  general  changes  In  plant 
(Jynamlcs;  I.e.,  arbitrary  changes  In  plant  coefficients, 
and  modest  requirements  on  the  arithmetical  capabilities 
of  the  control  computer.    The  report  shows  these  objectives 
can  be  obtained  by  performing  extensive  computations 
during  the  control  design  phase  and  storing  the  solutions 
In  a  special  manner.    (Author) 


AD-607  598  Dlv.    1 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

CONSTRUCTION  OF  AIRCRAFT:    DEALING  WITH  THE 

EVOLUTION  AND  USES  OF  SOVIET  AIRPLANES 

by  M.  N.  Shul'zhenko.    19  Jun  57,  2^   T-72 

TT  64  71622 

I  Unclassified  report 

Trans,  of  mono.  Konstrukstil  Samoletov,  Moscow. 
1953,  p.  12-24. 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Aircraft,  Construction),  (* Airplanes, 
USSR),  Bombers.  Design,  Aerodynamic  configurations 
Aeronautics,  History,  Flight  speeds^ 

AD-607  625  Dlv.    1 

OTS  Prices:  HC  $3.00/MF  $0.76 

Qeneral  Dynamlcs/Convair,  San  Dieg^,  Calif. 

FATIGUE  RESISTANT  STRUCTURES, 

pj  C.  R.  Smith.   31  Mar  59,  6^   ZR-<|8-030 

Unclassified  report 


Descriptors:  (♦Structures,  Fatigue  (Mechanics)) 
(♦Fatigue  (Mechanics),  Structures),  (♦Metal  Joints. 
Fatigue  (Mechanics)).  Rivets.  Riveted  Joints,  Airframes. 
Stresses   Life  expectancy.  Strain  (Mechanics),  Deforma- 
tion  leading  (Mechanics).  Model  tests.  Aluminum  aUoys, 
Steel,  Stainless  steel.  Titanium  alloys,  Reinforoine 
materials.  ^ 

The  work  for  the  fiscal  year  of  1958  on  Basic  Fatigue 
Research  has  been  directed  towards  obtaining  methods  for 
designing  fatigue  resistant  structures.   Two  such  methods 
have  been  obtained:  (1)  the  use  of  rivets  driven  through  the 
edge  of  splice  doublers,  and  (2)  the  use  of  thin  auxlUary 
douUers  to  permit  using  extra  rivets  away  from  the  high 
stress  area  In  the  main  splice  doubler.   Test  data  show  that' 
a  substantially  lighter  structure  could  be  had  for  the  same 
fatigue  life  by  using  either  of  the  two  methods,   or  a  life- 
time of  iq)  to  twenty  times  that  of  an  equivalent  weight 
structure  of  conventional  design.   Thin  douhiers  are  being 
used  In  the  Models  880  and  600.   Edge  driven  rivets  have 
been  approved  for  operators  of  commercial  alrilnes  in 
repairs  or  as  fatigue  Inhibitors  of  airplanes  now  in  service. 
Convalr  has  a  patent  pending  on  edge  driven  rivets.   Mis- 
cellaneous data  are  also  presented  on  fatigue  behavior  and 
on  photoelastic  analysis  of  stress  distribution  in  simulated 
and  built  vp  structures.  (Author) 


AD-607  656  Dlv.   1,  9 

OTS  Prices:  HC  $7.00/MF  $1.75 

Sikorsky  Aircraft.  Stratford,  Conn. 

PARAMETRIC  INVESTIGATION  OF  THE  AERODYNAMIC 
AND  AEROELASTIC  CHARACTERISTICS  OF  ARTICU- 
LATED AND  RIGID  (HINGELESS)  HELICOPTER  ROTOR 
SYSTEMS. 

by  E.  R.  Wood  and  A.  C.  Buffalano.   Apr  64.  390p 
SER-50359 

Contract  DA44  177TC831,  Task  1D121401A14211 
TRECOM  TH64  15 

Unclassified  report 

Descriptors:  (♦Helicopter  rotors.  Aeroelastlclty). 
(•Rotor  blades  (Rotary  wings).  Design),  Aero<fynamlc 
characteristics.  Helicopters,  Flight  testing.  Performance 
(Engineering),  Mathematical  analysis.  Stresses.  Vibra- 
tion. Graphics.  Tables. 

This  report  presents  results  of  an  aeroelastlc  Investiga- 
tion to  explore  effects  of  parametric  variations  on  blade 
stresses  and  performance  of  rigid  (hlngeless)  and  articu- 
lated helicopter   rotor  systems.   The  analysis  considers 
the  high-speed,  steady-state  flight  condition  and  takes  Into 
account  the  fully  coupled  flatwlse-edgewise^torslonal 
response  of  the  rotor  blades.   Calculated  performance 
and  one -half  peak-to-peak  flatwise  stresses  are  shown  to 
give  good  agreement  with  flight -measured  values  at  higher 
airspeeds,   ft  is  found  that  blade  twist  is  a  significant 
variable  for  control  of  blade  vibratory  stresses  and  rotor 
performance.   The  sensitivity  of  rigid  rotor  flatwise  and 
edgewise  stresses  to  change  in  design  of  the  blade  root 
region  is  explored.   Studies  on  variation  of  blade  stiffness 
indicate  that  outboard  blade  stiffening  Is  detrimental  for 
an  articulated  blade,  whereas  inboard  stiffening  Is  detri- 
mental for  a  rigid  blade.   For  compound  helicopters^ 
selection  of  rotor  rpm  U  found  to  require  an  Important 
compromise  between  blade  stress  and  power. 


Division  1  -  AIRCRAFT  AND  FLIGHT  EQUIPMENT 


AD-607  657  Utv.    1.  9 

OTS  Prices:  HC  $3.00/MF  $0.75 

Mississippi  State  Univ.,  State  College. 

EFFECTS  OF  TRANSPIRATION  THROUGH  ANGLED 

SLOTS  ON  THE  DEVELOPMENT  OF  THE  TURBULENT 

BOUNDARY  LAYER, 

Aerophysics  Research  rept.  do.  43. 

by  Gordon  L.  Harris.   Sep  64,  64p 

Contract  DA44  177AMC892T,  Task  1D121401A14203 

TRECOM  TR64  43 

Unclassified  report 

Legibility  of  this  docxunent  is  in  part  unsatisfactory. 

Reproduction  has  been  made  from  best  available  copy. 
Descriptors:  (*B6undary  layer  control  systems, 
Aerodynamic  slots),  (•Boundary  layer,  Evaporation), 
Gliders,  Turbulence,  Ihlectlon,  Equations,  Theory. 

An  attempt  was  made  to  fundamentally  understand  the 
nature  of  slot  transpiration  and  to  establish  an  appropriate 
mathematical  formulation  of  the  problem  suitable  for  its 
solution.   These  solutions  will  be  compared  with  experi- 
mental data  obtained  at  flight  Reynolds  numbers. 


AD-607  658  Div.   1 

OTS  Prices:  HC  $3.00/MF  $0.75 

Aviatioo  Safety  Engineering  and  Research,  Phoenix,  Ariz. 

PERSONNEL  RESTRAINT  SYSTEMS  STUDY,  CH-47 

VERTOL  CHINOOK, 

Crash  Injury  Evaluation, 

by  Joseph  L.  Haley,  Jr.  and  Jsunes  P.  Avery.    Apr  64, 

86p    AvCIR-62-26 

Contract  DA44  177AMC888T,  Task  1A024701A12101 

TRECOM  TR64  4 

UncUflsifled  report 

Descriptors:  ('Aviation  safety.  Safety  harness), 
(♦Safety  harness.  Helicopters),  (*Hellcopters,  Safety 
harness).  Transport  planes.  Army  personnel.  Military 
requirements.  Installation,  Cockpits,  Fuselages,  Seats, 
Locking  fastener  devices.  Loading  (Mechanics).  Shear 
stresses.  Costs,  Weight,  Equations. 

Detailed  recommendations  for  the  Improvement  of  the 
personnel  restraint  systems  In  the  U.  S.  Army  CH-47 
aircraft  are  presented.   The  recommendations  pertain 
primarily  to  the  strengthening  of  existing  components.    The 
modifications  proposed  Indicate  the  following  strength 
Improvements:     (1)  Cockplt-the  crew's  restraint  system 
is  Increased  from  an  8-12G  value  to  25-30G  value;  (2) 
Troop  Compartment  -  the  troop's  lap-belt  attachments  are 
increased  from  a  10-15G  value  to  a  22-28G  value.    The 
above  strength  increases  can  be  achieved  with  a  weight 
increase  of  7  pounds  per  aircraft  and  at  a  cost  of  approxi- 
mately $300  per  aircraft.    The  following  Information  Is 
Included  In  the  report:    (1)  Engineering  -  strength  analysis 
of  proposed  modifications;  (2)  Administrative  -  a  cost  and 
weight  sunmiary  of  proposed  modifications;  (3)  Detailed 
engineering  drawings  are  available  as  a  supplement  to  this 
report:    (a)  parts  procurement  or  manufacture  -  drawings 
necessary  for  the  procurement  or  manufacttire  of  retrofit 
kits,    (b)  Installation  proc<sdure  -  sufficient  Information  l8 
Included  In  the  drawings  for  InsUllatlon  of  retrofit  kits 
by  army  personnel.  (Author) 


Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copjr. 
See  also:   AD-607  658. 

Descriptors:  ('Aviation  safety.  Safety  harness),  (*Safety 
harness.  Helicopters),  (*Hellcopters,  Safety  harness), 
(•Mechanical  drawings.  Safety  harness).  Military  require- 
ments. Transport  planes.  Cockpits,  Fuselages,  Seats, 
Shear  stresses.  Loading  (Mechanics),  Installation, 
Locking  fastener  devices.  Reinforcing  materials. 

Contents:   Installation  of  personnel  restraint  system; 
Inertia  reel  Installation  (pilot's  and  copilot's  seat);  Rein- 
forcement of  lap  belt  attachment:  Reinforcement  of  cock- 
pit floor  and  tract  modification;  InsUllatlon  of  tie-down 
strap  (alternate  1);  Installation  of  control  cable  and  shoulder 
harness;  Reinforcement  of  vertical  track,  seat  bucket  (crew 
seat);  Modification  of  carriage  assembly  (crew  seat);  Rein- 
forcement of  lock-pin  assembly  (seat  base);  Shoulder  harness 
(troop  commander);  Installation  of  attachment  fitting  for 
shoulder  harness;    Fitting  for  shoulder  harness  attachment 
(left-hand  side);  Fitting  for  shoulder  harness  attachment 
(right-hand  side);    End  fitting  for  lap  belt;    Lap  belt;    InstalU- 
tlon  of  restraint  system;  Lap  belt  attachments:  Lap  belt 
tie-down  strap;  and  Pilot's  tie-down  strap. 


AD-607  737  Dlv.    1,  9,  23 

OTS  Prices:  HC  $6.00/MF  $1.25 

Melpar,  Inc.,  Falls  Church,  Va. 

SIMULATION  OF  HELICOPTER  AND  V/STOL  AIRCRAFT. 

VOLUME  in,  PART  I.    COMPUTATIONAL  METHODS 

ANALOG.    STUDY,  EQUATIONS  OF  MOTION  OF 

VERTICAL/SHORT  TAKE-OFF  AND  LANDING 

OPERATIONAL  FLIGHT/WEAPON  SYSTEM  TRAINERS. 

Technical  rept., 

by  R.  A.  Castle,  A.  L.  Gray,  and  Walter  Mclntyre. 

May  64,  230p 

Contract  N61339  1205 

NAVTRADEVCEN  1206  3 

Unolassifled  report 

Descriptors:  ('Helicopters,  Simulation),  (^Vertical 
take-off  planes,  Simulation),  (*Equatlons,  Motion), 
Programming  (Computers),  Mathematical  models. 
Analog  con:4>uters,  Tilt  wings.  Short  take-off  planes. 
Airplane  landings.  Weapon  systems.  Training  devices. 
Naval  training.  Aerodynamic  characteristics.  Flight 
simulators. 

This  report  demonstrates  methods  of  mechanizing 
the  equations  of  motion  of  helicopters  and  V/STOL 
aircraft  by  the  use  of  analog  computing  equipment.    The 
equations  of  motion  of  these  aircraft  are  presented  In 
NAVTRADEVCEN  Technical  Reports  1205-1,  -2 
(AD-601  022,  AD-602  427),  and  this  report  assumes  a 
knowledge  of  such  equations  by  the  reader.   The  report 
reviews  and  discusses  criteria  for  the  selection  of 
analog  con^iuter  type  as  60  cycle  and  400  cycle,  and  choice 
of  carrier,  as  well  as  specific  computer  components. 
A  helicopter  and  a  tilt  wing  V/STOL  are  selected  for 
computer  mechanization  and  the  presentation  of  computer 
flow  diagrams  which  may  be  typical  computer  diagrams 
used  in  the  analog  simulation  of  such  aircraft  are 
discussed.   (Author) 


AD-607  659  Div.    1 

OTS  Prices:  HC  $3.00/MF  $0.75 

Aviation  Safety  Engineering  and  Research  Phoenix,  Ariz. 

CRASH  INJURY  EVALUATION;  SUPPLEMENT  TO 

PERSONNEL  RESTRAINT  SYSTEMS  STUDY,  CH-47 

VERTOL  CHINOOK. 

92p   AvCIR-62-26 

Contract  DA44  177AMC888T,  Task  1A024701A12101 
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SIMULATION  OF  HELfCOPTER  AND  V/STOL  AIR- 
.CRAFT.   VOLUME  m,  PART  U.  COMPUTATIONAL 
METHODS  DIGITAL.   STUDY,  EQUATIONS  OF  MOTION 
OF  VERTICAL/SHORT  TAKE-OFF  AND  LANDING 
OPERATIONAL  FLIGHT/WEAPON  SYSTEM  TRAINERS. 


Technical  rept., 
by  Burton  G.  Tregub.  Merlin  P. 
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Unclassified  report 


Descriptors:  ('Helicopters,  Slmuli«lon),  ('Vertical 
take-off  planes.  Simulation),  ('Equations.  Motion) 
Programming  (Computers),  Mathematical  models". 
Digital  computers.  TUt  wings,  Short  take-off  planes, 
Airplane  landings.  Weapon  systems.  Training  devices 
Naval  training,  Aerodynamic  characteristics. 
Flight  simulators. 


This  report  was  written  with  the  purpose  of  demon- 
strating the  methods  of  mechanizing  the  equations  of 
motion  of  helicopters  and  V/STOL  aircraft  by  digital 
computing  equipment.   The  report  is  based  on  the 
mechanization  of  the  final  equations  developed  in 
Volumes  I  and  n  of  this  report  and  assumes  a  knowledge 
of  them.   A  general  treatinent  of  mathematical  methods 
of  analysis  and  of  digital  computer  techniques  is 
presented.   The  maUiematical  models  develc^jed  in 
Volumes  I  and  n  for  helicopters,  both  single  and  tandem 
rotor,  and  for  V/STOL  aircraft  are  presented  In  a 
digitally  applicable  form.    Recommewlations  are  given  for 
computer  memory  size  and  for  computer  sophistication 
based  on  the  findings  of  the  study  reported.    (Author) 
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FEASIBILITY  STUDIES  ON  USE  OF 

LOGIC  ELEMENTS  IN  FLIGHT 

Final  rept.. 

by  R.  E.  Mirabelll.  E.  M.  Connelly. 

Sep  64.  155p 

Contract  AF33  657  11026.  ProJ.  8225 

FDL  TDR64  23 


XRTRONS  AS 
CONI^ROL  SYSTEMS. 


4>i(lJ.  E.  Worthen. 
Task  822502 
Unclassified  report 

Descriptors:  (*Feaslbillty  studies.  Plight  control 
systems).  ('Flight  control  systems.  Integrated  circuits). 
Computer  logic.  Adaptive  control  systems.  Models 
Plmulatlons).  Control  systems.  Training,  Networks, 
SlmuUtion,  Mathematical  models.  Statistical  processes 
Theory,  Operation,  Design. 


Results  of  the  theoretical  studies  of  tU  use  of  redundant 
self-organizing  elements  as  a  means  of  providing  a 
reliable  self -organizing  controller  are  presented.    A 
mathematical  representation  of  the  trainable  logical  net- 
work as  a  finite  state  device  and  an  analysis  of  the 
organization  process  as  a  Markov  process  Is  given.   Goal 
functions  for  control  systems  are  developed  from 
Lyapunov  functions.    A  digital  computer  study  of  the 
self -organizing  logical  controller  and  study  results  are 
presented.   Tte  theory,  method  of  operation,  and  design 
techniques  of  the  RELL\TRON  (ReUabte  ARTRON)  are 
given.   (Author) 
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Final  rept. 
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J  BOlasslfied  report 


AIRCRAFT  AND  FLIGHT  EQUIPMENT  -  Division  1 


Descriptors:  (*Ground  effect  machines.  Amphibious 
operations),  ('Amphibious  operations.  Ground  affect 
machines).  Environmental  tests,  MUltary  requirements, 
TesU,  Performance  (Engineering),  Ocean  waves. 
Terrain,  Propulsion,  Drag,  Stability.  Maneuverability, 
Model  tests.  Fluid  dynamic  properties. 

Successful  continuous  operations  in  heavy  seas  and  surf 
were  achieved.    Landings  and  departures  were  performed 
through  surf  with  breaking  waves  as  high  as  7  to  8  feet 

!llfn**^*^i"J5^.^°''  *'^«*^^  breakers  is  indicated.   Vehicle 
^^^^^^^  rtde  characteristics  are  considered  superior 
to  those  of  hydrofoils  and  planing  hull  craft;  no  sea- 
Ir"®*^.*""  discomfort  was  reported  by  passengers  or 
crew.   The  maximum  normal  bow  accelerations,  recorded 
In  the  i^orementioned  8-  to  12-foot  waves,  were  1.5g.   In 
sea  state  3.  approximately  80  percent  of  all  normal  bow 

^e^^r^!^^'°*"-'«-   Amidships,  all  accelerations 
were  significantly  lower.   The  moderate  acceleration 
levels  can  be  attributed  to  the  damping  effect  of  tije  air 
fashion.    Although  tiie  flexible  slS?lLignw^S<^ 
tor  this  program,  it  cannot  be  considered  sufficiently 
developed  for  operational  usage.    Maintenance  and  repair 
hours  were  far  in  excess  of  acceptable  values.   A  hlrt 
degree  of  mission  reUaWUty  wltii  major  skirt  damaire 
Sltrf  •  ^"^  demonsb-ated  on  more  Uum  one  occaX. 
SS^       damage,  therefore,  may  be  considered 
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Bell  Aerosystems  Co.,  Buffalo,  N  Y 

^TtoSX.?^  FLEXIBLE  JET  EXTENSIONS  FOR  AIR 
CUSHION  VEHICLES,  PHASE  ID 
Oct  64,  83p   BeU-2131-920003 
Contract  Nonr4491  00 

Unclassified  report 

Descriptors:  ('Ground  effect  machines.  Ducts) 
('Ducts,  Inflatable  structures),  ('Organic  ooatliigs. 
Inflatable  structures),  ('Nylon,  Inflatable  structures) 
Synthetic  rubber.  Polyvinyl  chloride.  Wear  resistance. 
Specifications.  Model  tests.  Textiles.  Extendable 
structures.  Air  ejectors,  Isocyanate  plastics. 

7^  Perfonnance  of  commercially  available  materials 
lii  flexible  trunks  for  air  cushion  vehicles  was  evaluated. 
An  advanced  design  concept  was  developed  for  a  flexible 
trmk  to  provide  loadings  in  testing  simUar  to  those  ex- 
perienced in  operation  with  Inflated  bag-type  trunks     A 
specification  setting  the  limiting  values  for  critical  * 
properties  of  flexible  trunk  material  was  written.    Four  new 
materials  supplied  by  vendors  in  response  to  the  specifica- 
tion were  laboratory  tested  for  tear  strength,  tensuT 
strength,  elongation,  abrasion  resistance,  and  otiier  re- 
lated properties.   Performance  of  Uie  new  materials,  which 
consisted  of  nylon  coated  with  hypalon.  neoprene.  poly 
(Vinyl  chloride),  and  polyurethane.  respectively,  were 
^^f."^,**"*  "*  performance  of  nylon  coated  wlUi  U  S 
Rubber  105-4-108.  which  had  been  tested  previously  in* 

from  selected  materials  and  tested  on  the  BeU  rotaUnr 
arm  facility  to  evaluate  performance,  wear  charactertettcs 
and  comparaWe  life  expectancy.  --lerwncs. 


AD-607  906  Div.   1,28 

OTS  Prices:  HC  $7.00/MF  $1.75 

Foreiffi  Tech.  Div.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohio. 

AVIATION  PSYCHOLOGY, 

by  K.  K.  Platonov.    14  Aug  64,  369p 

FTD  MT64  177;  TT  64  71649 

Unclassified  report 


Division  1  -  AIRCRAFT  AND  FLIGHT  EQUIPMENT 


Edited  machine  trans,  of  mono.  Pslzbologlya  Letnogo 
Truda,  Moscow,  1960,  p.  1-351. 

Descriptors:  (* Aeronautics,  Psychology),  (*Psychology, 
Aeronautics),  Flight,  Pilots,  Sensory  perception. 
Attention,  Reading.  Memory,  Personality,  Emotions, 
Fatigue  (Physiology),  Aviation  safety.  Aviation 
accidents.  Psychomotor  tests.  Psychometric s. 
Training. 


The  report  is  concerned  with  the  objects,  methods,  and 
history  of  aviation  psychology:  characteristics  of  men- 
tal processes  in  the  pilot's  work:  problems  of  attention, 
thought,  memory,  emotions,  and  the  psychomotor  sys- 
tem; psychological  analysis  of  flying:   psychological 
characteristics  of  practice  of  flight,  flying  by  instruments, 
and  hlgh-altltude,  speed,  and  space  flights;  special  prob- 
lems of  aviation  psychology:   psychological  rationaliza- 
tion of  flight  training,  the  regime  of  flying  and  rest,  avia- 
tion engineering:  psychological  research  in  the  practice 
of  medical-aviation  expertise.  General  theoretical  in- 
formation and  descriptions  of  the  method  of  studying  the 
flying  abilities  of  students  and  pilots  and  their  errone- 
ous actions  are  cited,  and  metbocte  of  analyzing  the 
causes  of  flight  accidents  are  considered  from  psychologi- 
cal positions.   By  means  of  concrete  examples  it  is 
shown  that  it  is  important  to  consider  the  laws  of  psy- 
chology in  the  different  activities  of  flying. 


AD-607  920  Div.    1 

OTS  Prices:  HC  $1.00/MF  $0.50 

Federal  Aviation  Agency,  Palmdale.  Calif. 
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Unclassified  report 

Rept.  on  Vela  Uniform,  Pro].  Shoal,  Fallon,  Nev., 
26  Oct  63. 

Legibility  of  this  document  is  in  part  unsatlafactory. 
Reproduction  has  been  made  from  t>e6t  available  copy. 

Descriptors;  (* Aviation  safety.  Nuclear  explosions), 
(♦Nuclear  explosions.  Aviation  safety).  Air  traffic 
control  systems,  Flight  paths.  Hazards,  Radiological 
contamination.  Test  facilities.  Underground  explosions, 
Nevada. 
Objectiye  was  to  delineate  a  sector  throu^  which,  had 
the  nuclear  explosion  vented,  a  contaminated  air  mass 
would  have  been  expected  to  move  and  through  which  non- 
participating  military  or  civilian  aircraft  would  be  advised 
not  to  fly.    Had  venting  occurred,  such  predesignation  of  a 
potentially  hazardous  air  space  would  have  avoided  star- 
tling pilots  flying  near  the  test  site,  prevented  unintentional 
penetration  of  a  contaminated  air  mass,  and  minimized 
traffic  hazards  to  participating  aircraft.   The  FAA  has 
concluded  that  the  Project  Shoal  Air  Space  Advisory  Plan 
provided  all  profter  precautions  necessary  to  ensure 
against  radioactive  contamination  of  airmen  or  aircraft. 


2.  Astronomy,  Geophysics  and 
Geography 
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NEW  DATA  ON  THE  GEOMORPHOLQGY  OF  THE 

FLOOR  OF  THE  NARES  ABYSSAL  PLAIN, 

by  A.  V.  Il'yln  and  G.  V.  Bogorov.  Jui  64.  4d 

NRC-C-4725  ^      > -f 

DSB  T388R;  TT  64  25468 


Trans.  <rf  Akademiya  Nauk  SSSR. 

V.  148,  no.  6,  p.  1392-1393. 

Also  available  from  NRC  as  C-4725. 


I- 


'nclassified  report 
Doidady,  1963, 


Descriptors:  (*Ocean  bottom  topognaphy,  Atlantic 
Ocean),  ("Atlantic  Ocean,  Ocean  bottom  topography), 
Marine  geology,  Hydrographic  surveying.  Oceanographic 
equipment,  USSR.  .  ^  ^ 

The  Nares  Abyssal  Plain  is  bounded  by  the  Bermuda 
Plateau,  a  zone  of  abyssal  hills  adjacent  to  the  Mid- 
Atlantic  Ridge,  and  the  Outer  Ridge.   To  the  west  it 
Joins  with  the  Vema  Trou^  and  the  Hatteras  Abyssal 
Plain.   Its  area,  according  to  Heczen'a  calculations 
is  37,000  square  miles.   In  the  middle  of  1962  a  Soviet 
expedition  on  the  Petr  Lebedev  carried  out  an  area 
survey  crossed- run  survey  of  one  region  in  the  southern 
part  of  the  Nares  Plain.    Within  this  area  of  2000  square 
mUes  20  sounding  runs  were  made,  separated  by 
distances  of  8-10  miles  and  of  total  leojgth  about 
500  miles.    From  the  survey  daU,  echo  profiles  and  a 
bathymetric  chart  (Fig.  1)  were  compiled.    ExaminaUon 
of  the  chart  and  other  daU  shows  that  the  surveyed 
region  Ues  at  depths  greater  than  5800  m,  and  is  charac- 
terized by  a  generally  flat  relief.    A  very  feeble  north-to- 
south  rise  of  the  bottom  Is  observed.  Over  a  distance  of 
30  miles  the  depths  vary  by  25  m  in  the  mean  (from  5835 
to  5810). 
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SOME  LAWS  EXHIBITED  BY  GEOMA(tKETIC  BAYS  IN 

THE  MIDDLE  LATITUDES,  | 

by  L.  L.  Van'yan  and  E.  P.  Kharln.    A^  64,  8p 
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Trans,  of  (Geologlya  1  Geoflzika)  (USStit  1963.  no.  9. 
p.  125-129.  11 

Also  available  from  NRC  as  C-5064 

Descrtptors:  (•Terrestrial  magnetls^*.  Electric  currwjta). 
Magnetic  fields.  ,  Sources,  Geophysi^t,  USSR. 

The  source  of  geomagnetic  bays  is  electric  currents 
flowing  In  a  band  about  400  km  wide  at  a  height  of  100-150  km 
in  the  region  of  70  degrees   north  latitude.    Some  features 
of  the  variable  magnetic  Held  which  these  currents  produce 
in  the  middle  latitudes  are  examined.    For  this  purpose  the 
current  layer  is  replaced  by  an  equivalent  linear  current, 
this  being  in  practice  permissible  at  distances  exceeding 
1500-2000  km  from  the  current  layer.   To  sliz4>llfy  the 
mathematics,  two  further  assumptions  are  made.  In  view  of 
the  relatively  small  portions  of  the  eartfa's  surface  involved, 
the  curvature  of  this  surface,  and  also  the  (corresponding) 
curvature  of  the  linear  current  are  netflected. 
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CONCERNING  MAGNETIC  FIELD  VARIATIONS  IN 

THE  CARRYING  OUT  OF  PRECISE  REGIONAL 

AEROMAGNETIC  SURVEYS,  ~***"NAL 
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?I!!?^4°K^*'^®™*y'^'**^«-  Iivestlya.   Seriya 
Geoflzicheskaya,  1956,  no.  8,  p.  997-998 
Also  available  from  NRC. 

S!«^*°r',i*'^^'''*'*'^'^  magnetism.  Measurement), 
Magnetic  fields.  Oscillation,  Airborae,  Surveying, 
Geophysics,  USSR.  ^  *"/"«. 
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A  SPECTROPHOTOMETRIC  ANALYSIS  OF  PROCYON 
Final  rept.,  * 

by  Frank  N.  Edmonds,  Jr.   Oct  64,  5p 
Grant  Nonr  G00063  62,  ProJ.  NR046  797 

Unclassified  report 

Descriptors:  ('Stars,  Spectroscopy),  Atmosphere 
models.  Chemical  properties.  Line  spectnim.  Thermo- 
dynamics. 

A  summary  is  given  of  spectrophotometric  studies  of  the 
F54  subgiant  Procyon.   The  investigation  involves  a  'fine 
analysis'  of  equivalant  lines  of  spectral  lines,  utilizing  a 
model  atmosphere,  with  the  primary  aim  of  determining  the 
abundance  of  as  large  a  number  of  chemical  elements  as 
possible.    Also  reported  is  an  investigation  of  the  possible 
use  of  non-local  thermodynamic  equilibrium  techniques  in 
the  analysis  of  the  spectra  of  Procyon. 
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Descriptors:  (♦Lithosphere,  Mechanical  prtqwrties), 
(•Engineering  geology.  Symposia),  (•Rock  (Geology), 
Mechanics),  Petrology,  Structural  geology,  Geophysics, 
Seismology,  CivU  engineering,  Underground  structures 
VulnerabiUty,  Nuclear  e;q)lo8ions. 

Contents:   Rock  stress,  rock  mechanics,  and  research; 
megageologlcal  considerations  in  rock  mechanics, 
plowshare:   scientific  problems,  brittte  fracture  of  rocks, 
viscoelasticity  of  rocks,  strain  energy  In  n}cks,  strengOi 
variation  and  deformational  behavior  in  anisotropic  rock, 
failure  of  homogeneous  rock  under  dynamic  compressive' 
loading,  rock  mechanics  research  In  south  Africa,  in 
situ  determinaUon  of  stress  by  reUef  techniques,  theory 
and  appUcatl  of  curved  Jacks  for  measurement  of  stresses, 
the  in  situ  measuremait  of  rock  stress  based  on  deforma- 


Division  2  -  ASTRONOMY,  GEOPHYSICS  AND  GEOGRAPHY 


tlon  measurements,  geophysical  measuremeots  of  rook 
properties  in  situ,  petrofabric  techniques  for  the  determina- 
tion of  principal  stress  directions  in  rocks,  application 
of  rock  mechanics  in  the  design  of  rock  slopes,  the  problem 
of  open-pit  mine  stability,  rock  mechanics  considerations 
in  the  design  of  concrete  dams,  rock  mechanics  considerations 
in  the  design  of  underground  protective  structures,  nuclear 
surface  bursts  and  the  design  of  protective  construction  in 
hard  rock,  some  cases  of  residual  stress  effects  in 
engineering  work. 
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EXPERIMENTAL  OBSERVATIONS  OF  FORWARD 

SCATTERING  OF  UGHT  IN  THE  LOWER  ATMOSPHERE. 

Interim  rept., 

by  J.  A.  Curcio  and  L.  F.  Drummeter,  Jr.  -30  Sep  64,  SOp 

ProJ.  RR004  02  42  5152  ** 
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Unclassified  report 

Descriptors:  (*Light  transinlssion.  Scattering), 
(* Atmosphere,  Light  transmission),  (*Li^t,  Propagation), 
Aerosols,  Communication  systems.  Lasers,  Air  pollu- 
tlcm.  Ruby. 

The  report  deals  in  part  with  the  experimental  results 
from  seven  measurements  on  the  forward  scattering  of 
li^t  by  the  atmospheric  aerosol.   In  addition,  considera- 
tions of  the  problem  of  detecting  forward  scattered  light 
in  the  daytime  show  that  estimated  results  agree  with 
the  available  experimental  data.    Considerations  of  the 
feasibility  of  using  over-the-horlzon  propagation  as  a  com- 
munications link  leads  to  the  estimation  that  communica- 
tion between  fixed  points  at  Morse  code  rates  is  currently 
feasible  over  ranges  of  the  order  of  50  km  in  the  daytime 
for  meteorological  ranges  of  16  km  or  more,  using  a 
narrow-beam  projector  as  source.    Ship-to-ship  communi- 
cation would  require  sources  of  very  hl)^  power  or  pre- 
cise stabilization  and  pointing  of  existing  high-intensity 
searchlight  sources.  (Author) 
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Pennsylvania  State  Univ.,  University  Park.   Mineral 
Industries  Experiment  Station. 

STUDIES  OF  THE  EFFECT  OF  DEPTH  OF  FOCUS  ON 
SEISMIC  PULSES:    ESTIMATION  PROCEDURE  FOR  FOCAL- 
DEPTH  DETERMINATION  OF  SEISMIC  DISTURBANCES. 
^)ecial  technical  rept., 
by  Stephen  C.  Merdler.    8  Sep  64,  114p 
Contract  AF19  628  238,  Proj.  8652,  ARPA  Order  292 
Tasks  865208 
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Rapt,  on  Pro].  VELA-UNIFORM. 

Descriptors:  ('Earthquakes,  Position  finding).  (*Seismic 
waves.  Propagation),  Mechanical  waves,  Microseisms, 
Nuclear  explosions.  Identification  systems,  Signal-to- 
nolse  ratio.  Seismology,  Detection. 

A  new  data  processing  technique  is  suggested  to  estimate 
,the  delay  time  between  initially  uptraveling  energy  which  is 
reflected  once  at  the  earth's  surface  and  initially  down- 
traveling  energy  on  earthquake  seismograms.    The  method 
uses  optimum  inverse  filters  together  with  a  criterion  that 
measures  the  simplicity  of  a  seismic  signal  convolved  with 
an  inverse  filter.    The  technique  was  spiled  to  band-limited 
synthetic  signals  that  contained  several  primary-secondary 


pairs  in  ttie  presence  of  random  noise.   Of  27  synOietlo 
signals  which  were  analyzed,  the  procedure  successfully 
selected  the  correct  delay  time  in  22  cases.    Four  actual 
earthquake  seismograms  were  then  analyzed.    The  procedure 
selected  a  delay  time  for  each  earthquake.    Focal  depths 
computed  from  the  selected  delay  times  appeared  quite 
reasonable  when  compared  with  depths  for  the  same  earth- 
quakes published  by  the  United  States  Coast  and  Geodetic 
&rvey.   In  all  cases,  the  Inverse  filter  designed  for  the 
selected  delay  time  considerably  simplified  the  original 
seismogram.   It  is  concluded  that  the  technique  provides  a 
reasonable  estimate  of  the  delay  time  between  primary  and 
surface  reflected  energy.   (Author) 
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ACTIVE  REACTION  TO  METEOROLOGICAL  PROCESSES, 

by  E.  K.  Fedorov.    13  Oct  64,  17p 

FTD  TT64  667;  TT  64  71599 

Unclassified  report 

Unedited  rough  draft  rans.  of  Akademlya  Nauk  SSSR. 
Vestnik,  1962.  t.  32.  no.  9,  p.  78-85. 

Descriptors:  ('Ecology,  Meteorological  parameters), 
('Meteorological  parameters.  Ecology),  Climatology, 
Meteorology,  Theory,  USSR. 

The  problem  of  active  reaction  to  meteorological  proc- 
esses, as  well  as  other  problems  of  transforming  nature. 
Is  discussed.   The  problem  of  active  reaction  is  defined  as 
that  field  of  knowledge,  which  is  directly  connected  with  the 
reaction  of  society  and  surrounding  nature. 
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Foreign  Tech.  Div.,  Air  Force  Systems  Command, 
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NUCLEAR  EXPLOSION  OVER  THE  TAIGA, 

by  F.  Yu.  Zigel'.    15  Oct  64.  19p 

FTD  TT64  228;    TT  64  71602 

Unclassified  report 

Unedited  rough  draft  trans,  of  Znanie-Sila  (USSR) 
1961.  v.  36,  no.  12,  p.  24-27. 

Descriptors:  (*Nuclear  explosions.  Siberia),  ('Meteorites, 
Siberia),  ('Siberia,  E;q)losions).  Comets.  Explosion 
damage,  Siberia,  Nuclear  energy,  Terrestial  magnetism. 
Trajectories.  USSR,  Sbock  waves. 

Data  are  reviewed  suggesting  that  the  mysterious  body 
which  exploded  on  30  June  1908  in  the  Siberian  taiga  near 
the  Tunguska  River  released  nuclear  energy  and  that  the 
explosion  was  actually  some  sort  of  nuclear  blast.    An 
examination  of  previously  established  information  shows 
that  the  body  could  not  have  been  a  meteorite  nor  a  comet. 
Data  obtained  by  a  1958-1961  expedition  led  by  the  Ural 
geophysicist  A.  V.  Zolotov  and  sponsored  by  the  USSR 
Academy  of  Sciences  indicates  that  the  body  was  travelling 
at  a  velocity  of  about  3  kilometers  a  second  and  that  the 
source  of  the  explosion  could  not  have  been  the  kinetic 
energy  of  the  body,  but  was  its  internal  energy.   Other 
evidence  obtained  by  the  Zolotov  expedition  shows  that  the 
radiant  energy  of  the  explosion  was  about  10  to  the  23 
power  ergs.   The  body  was  apparently  flying  from  the  SW 
towards  the  NE.    Furthermore,  the  explosion  was  directive. 
The  directivity  of  the  explosion  leads  Zolotov  to  conclude 
that  the  explosive  nuclear  substance  was  contained  In  a 
non-explosive  shell. 
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Aerospace  Technology  Dlv..  Llbrai? 

Washington,  D.  C. 

SOVIET  METEOROLOGY  AND  ^, 

COMPILATION  OF  ABSTRACTS, 

Rept.  no.  2. 

5  Oct  64,  103p 

ATD  P64  55;  TT  64  71604 

Unclassified  report 

Rept.  on  Surveys  of  Soviet-Bloc  Scletttlflc  and  Tech- 
nical Literature. 
Legibility  of  this  document  is  in  pad  Unsatisfactory. 
Reproduction  has  be«j  made  from  bfjat  available  copy. 

Descriptors:  ('Meteorology,  Abstracts),  ('CUmatoloiry. 
Abstracts),  BlbUographies,  Revlew^i  USSR. 

The  report  is  based  on  Soviet  open  liltlrature,  published 
In  1962  and  1963.   Topics  include:   Climatology  of  high 
levels,  general  circulation  of  the  atmosphere,  weather  fore- 
casting, and  regional  studies  and  local  phenomena. 


AD-607  504  Dlv.    2,  12 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 
EXTREME  MODEL  ATMOSPHERE  OF  MARS, 
by  Gerhard  F.  Schilling.   Jun  62,  8p   P-2600 

Unclassified  report 

Prepared  for  presentation  at  the  11th  IntemaUonal 
Astrophysical  Symposium,  Liege,  BeOgium.  9-11  Jul  62. 
Supported  in  part  by  the  Jet  Propulslcn  Lab..  Calif. 
Inst  of  Tech.,  Pasadena.  Contract  N$8561  (NAS7  100). 

Descriptors:  ('Mars,  Atmosphere  Qwdels),  ('Planetary 
atmospheres.  Mars).  Pressure,  Temperature,  Density, 
Mathematical  analysis.  Mars  probes,  Space  probes. 
Design. 


Theoretical  models  of  the  atmosphert  of  Mars  were  com- 
puted on  the  basis  of  present  factual  knowledge  with  a  mini- 
mum of  assumptions.    The  resultant  model  atmosphere 
gives  extreme  upper  and  lower  limits  for  pressure, 
temperature,  and  density  in  the  Martian  atmosphere  up  to 
150  km  altitude.    While  this  rigorous  method  yielded 
reliable  data  needed  for  the  engineerli^  design  of  space 
probes,  the  spread  of  values  is  sUU  epctremely  wide  and 
indicative  of  the  present  scarcity  of  knowledge.  (Author) 
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Electrical  Engineering  Research  Lab.L,Unlv.  of  Texas. 
Austin.  I 

THEORETICAL  AND  EXPERIMENTAt  EVALUATION 

OF  AN  ENCLOSURE  FOR  THE  INVESTIGATION  OF 

ATMOSPHERIC  LONGWAVE  RADIATION  PHENOMENA 

Final  rept.,  ]] 

by  Glen  E.  Willis  and  Claude  E.  Duchck    30  Jun  64 

72p   EERL-4-11 

Contract  AF19  628  2475.  ProJ.  7655,  Task  765503 

AFCRL  64  692 

Unclassified  report 

Descriptors:  ('Infrared  radiation.  Test  facilities), 
(•Atmosphere,  Infrared  radiation),  Models  (Simulations) 
Construction,  Polyethylene  plastics.  Films,  Aluminum. 
Reflection.  Blackbody  radiation.  Mathematical  models. 
Thermodynamics . 

An  enclosure  was  constructed  of  a  polyethylene  film 


top  and  four  polished  aluminum  walls  resting  on  a  platform 
on  the  ground.    Measurements  of  longwave  radiation 
and  air  temperature  were  made  at  various  locations 
inside  the  enclosure  as  a  function  of  time  under  clear 
nighttime  skies.    A  mathematical  model  was  formulated 
in  which  the  upward  and  downward  components  of  radiation 
were  computed  from  radiative  transfer  theory  as  a  function 
of  height  at  the  center  of  the  enclosure.   The  computations 
show  that  with  a  wall  reflectivity  of  0.95.  a  polyethylene 
film  reflectivity  of  0.16.  and  the  lower  boundary  radiating 
as  a  black  body,  the  divergence  of  net  radiation  due  only 
to  the  walls  Is  the  same  order  of  magnitude  as  the 
divergence  measured  In  the  atmosphere.    Values  of 
divergence  were  measured  inside  the  real  enclosure  of 
the  same  order  of  magnitude  as  predicted  by  the  theory. 
Consequently,  the  concept  of  a  horizontally  homogeneous 
radiating  atmosphere,  attained  If  the  walls  acted  as 
specular  reflectors  with  a  reflectivity  of  unity,  could  not 
be  realized.    (Author) 
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Ionosphere  Research  Lab..  Pennsylvania  State  Univ.. 

University  Park. 

A  SUMMARIZATION  OF  TECHNICAL  AND  SCIENTIFIC 

REPORTS  ISSUED  BY  THE  IONOSPHERE  RESEARCH 

LABORATORY-PAPERS  PRESENTED  AND  PUBLBHED 

Scientific  rept., 

by  A.  H.  Waynick.    1  Dec  63.  456p  IRL-200 

Contract  AF19  628  4014.  ProJ.  8605.  Task  860502 

AFCRL  64  815 

Unclassified  report 

Descriptors:  (Ionosphere.  Bibliographies) 
Atmosphere,  Scientific  research.  Reports,  Abstracting, 
Ionospheric  propagation.  Radio  waves.  Absorption 
Electron  density.  Plasma  physics,  Meteorological 
parameters.  Meteorological  instruments.  Electronic 
equipment.  Solar  radiation.  Scientific  satellites.  Upper 
atmosphere.  Chemical  properties. 

The  report  Is  divided  into  three  major  sections.   The 

first  of  these  contains  the  title,  author (s)  and  date  of 

issuance  of  each  Laboratory  scientific  or  technical  report. 

Where  appropriate,  the  abstract  and  conclusions  of  the 

report  are  included.   The  second  section  Is  a  listing  by 

title,  author  and  other  relevant  information  concernlne 

^pers  presented  at  technical  and  scientific  meetings 

Kw     f.   ®®'^"°°  comprises  reference  material  on  paper 
publication.    (Author)  v"  i«*jcr 
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aS^**  Engineering  Research  Lab..  Univ.  of  Texas, 

AN  INVESTIGATION  OP  TAU  A  AND  SGR  A 
MILLIMETER  WAVELENGTH  RADIATION 
Scientific  rept.  no.  2. 

by  C.  W.  Tolbert  and  A.  W.  Straiton.    28  Aug  64,  26p 

EERL"6— 61 

Contract  AF19  628  1679,  ProJ.  5629.  Task  562902 

Unclassified  report 

Descriptors:  (Extraterrestrial  radio  waves 
Millimeter  waves),  ('Radloastronomy.  Milltaeter 
waves),  CGalaxies.  Extraterrestrial  radio  waves) 
Antennas.  Radiometers.  Intensity.  Temperature. 
Measurement 

The  te/'hnlque  of  Investigating  th^  position  and  flux 
94  Gc  Sgr  A  radiation  are  described.   Tau  A  (35  Qc) 


Division  2  •  ASTRONOMY.  GEOPHYSICS  AND  GEOGRAPHY 


and  Sgr  A  (35  Gc)  flux  densities  were  420  :t  60  x  10  to  the 
minus  26th  power  w/sq  m/cps  and  290  ±  100  x  10  to  the 
minus  26th  power  w/sq  m/cps,  respectively.   The  flux 
density  of  Tau  A  (70  Gc)  Interpreted  from  an  antenna 
temperature  signal  to  noise  ratio  of  approximately  2  to  1  was 
790  ±  450  x  10  to  the  minus  26th  power  w/sq  m/cps. 
Observations  of  94  Gc  of  Sgr  A,  having  a  calculated 
antenna  temperature  standard  deviation  of  0.2C,  revealed 
no  source  of  radiation  at  the  central  position  of  Sgr  A 
(35  Gc).    The  35  Gc  position  of  Tau  A  and  Sgr  A 
coincided,  within  the  limits  of  the  measuring  accuracy 
±  3  (s)  R.  A.  and  ±V  Dec.,  with  lower  frequency  source 
positions.    (Author) 
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Boeing  Scientific  Research  Laljs.,  Seattle,  Wash. 
A  CONTOUR  MAP  OF  THE  MOON, 
by  C.  L.  Goudas.   Oct  64,  42p 
Dl-82-0376.  Boelng-Math-369 

Unclassified  report 
Also  available  from  the  author. 

Descriptors:  (*Moon,  Maps),  (*Maps,  Moon),  Extra- 
terrestrial topography.  Mapping,  Numerical  methods 
and  procedures.  Astronomy. 

The  lunar  elevation  data  provided  by  Schrutka- 
Rechtenstamm  supplemented  by  similar  data  near  the 
limbs  provided  by  Davidson  and  Brooks,  were  used  to 
determine  the  equation  of  surface  of  the  Moon  as  a 
sum  of  spherical  harmonics  including  terms  up  to  the 
eighth  order.   This  equation  was  used  to  construct  a 
contour  map  of  the  Moon.   The  same  work  was  repeated 
for  data  provided  by  Baldwin  which  also  were  supplemented 
by  the  same  data  by  Davidson  and  Brooks.   The  two  maps 
have  some  basic  similarities.   After  improving  the 
equation  of  surface  derived  from  Schrutka's  data  in  a  way 
that  a  homogeneous  Moon  with  this  equation  of  surface 
would  also  satisfy  the  conditions,  f  =  0.633  (Koziel,  1964), 
beta  =  0.0006267  (Jeffreys.  1959),  gamma  =  0.0002274 
(Jeffreys,  1961),  a  third  contour  map  which  seems  to  be 
more  realistic  than  the  previous  two  is  derived.    (Author) 
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Pacific  Science  Board,  National  Research  Council, 

Washington,  D.  C. 

ATOLL  RESEARCH  BULLETIN,  NOS.  101-108. 

30  Sep  64,  131p 

Contract  Nonr2300  12 

Unclassified  report 

Descriptors:  (*Indian  Ocean  islands.  Coral  reefs), 
(•Pacific  Ocean  islands.  Coral  reefs),  (•Coral  reefs. 
Ecology),  Biology,  Marine  biology,  Geography,  Plants 
(Botany),  Rocks  (Geology),  Algae,  Birds,  Sedimentation, 
Geology,  Soils,  Animals. 

Contents:   Notes  on  Indian  Ocean  atolls  visited  by  the 
Yale  Seychelles  Expedition;  Notes  on  reef  habitats  and 
gastropod  molluscs  of  a  lagoon  island  at  North  Male  Atoll, 
Maldives;  Observations  on  the  birds  of  French  Frigate 
Shoal  and  Kure  Atoll;  Carbonate  sediments  of  Half  Moon  Cay, 
British  Honduras;  Floristic  report  on  the  marine  benthic 
algae  of  selected  islands  in  the  Gilbert  Group;  New  records 
of  Halimeda  and  Udotea  for  the  Pacific  area;  Place  names 
on  Nukuroro  Atoll;  Atoll  News  and  Comment. 
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Space  Technology  Labs.,  Inc.,  Lo8  Angeles,  Calif. 


A  BIBLIOGRAPHY  FOR  THE  RESTRICTED  THREE- 
BODY  PROBLEM, 
by  Peter  L.  Duren.   25  Aug  58,  26p 
STL/GM-TN-0165-00172 

Unclassifled  report 
t 

Descriptors:  (*N-body  problem.  Bibliographies), 
(•Bibliographies,  N-body  problem),  Celestial  mechanics. 
Lunar  trajectories.  Orbital  trajectories.  Equations, 
Motion,  Series. 

The  78  references  in  this  bibliography  are  arranged 
chronologically  within  each  of  three  headings:   expository, 
analytical  and  numerical. 
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National  Weather  Satellite  Center.  Weather  Bureau, 
Washington,  D.  C. 

PROCEEDINGS  OF  SYMPOSIUM  ON  SPACE  'WEATHER' 
HELD  AT  AIRLIE  HOUSE,  WARRENTON,  VIRGINU. 
ed.  l>y  Laurence  H.  Clark.   Jul  64,  844p 

Unclassified  report 

Co-sponsored  by  Interdepartmental  Committee  for 
Atmospheric  Sciences. 

Legibility  of  this  document  is  in  piart  unsatisfactory. 
Reproduction  has  lieen  made  from  l)est  available  copy. 

Descriptors:  (*Space  environmental  conditions.  Symposia), 
(•Atmosphere,  Symposia),  (•Astrophysics,  Symposia). 
Astronautics.  Spacecraft,  Space  communication  systems, 
Radiofrequency  interference.  Solar  radiation.  Space 
medicine.  Space  surveillance  systems.  Nuclear  explos- 
ions. Magnetic  fields.  Solar  wind.  Scientific  organizations. 
Scientific  personnel.  Geophysics. 

Properties  and  conditions  of  the  outer  regions  of  the 
earth's  atmosphere  (above  about  15  km  where  extra- 
terrestrial effects  may  begin  to  liecome  important) 
and  of  Interplanetary  space  are  discussed.    Effects  of 
energetic  particles,  solar  UV  and  x-ray  radiation  on  the 
medium  and  on  vehicles,  their  contents  and  their  missions 
are  also  examined. 
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Ionosphere  Research  Lab.,  Pennsylvania  State  UnlT,, 

University  F'ark. 

THE  MEASUREMENT  OF  PHASE  AND  AMPLITUDE 

RADIO  WAVE  INTERACTION  AT  UNIVERSITY  PARK, 

PENNSYLVANIA,  FOR  APRIL-MAY-JUNE,  1964. 

Scientific  rept.  for  1  Apr-30  Jun  64, 

by  A.  J.  Ferraro  and  H.  S.  Lee.    1  Sep  64,  62p 

IRL-224 

Contract  AF19  628  4014;  Grant  NSF  GP846,  ProJ.  8605. 

Task  860502 

AFCRL  64  824 

Unclassified  report 

Descriptors:  (*Ionosphere,  Luxemberg  effect), 
(•Luxemberg  effect.  Measurements),  Ionosphere, 
Radio  waves.  Ionospheric  propagation.  Attenuation, 
Phase  measurement.  Mathematical  analysis. 
Electron  density. 

This  report  describes  the  results  of  the  measurement 
of  phase  and  amplitude  radio  wave  Interaction.   The 
objective  of  this  work  is  to  study  the  properties  of 
Ionospheric  D- region  using  radio  wave  interaction  effect 
which  is  also  commonly  known  as  Luxembourg  effect.   The 
technique  closely  follows  that  developed  by  Fejer  (1955)  for 
radio  wave  amplitude  interaction  experiment.    However, 
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the  technique  ot  measurennent  as  w^U  as  the  theory  of 
rad^  wave  interaction  have  been  extended  and  generalized 
at  the  Ionosphere  Research  Laboratory  by  the  introduction 
of  complex  coefficient  of  interaction  T,  to  embody  the 
effect  of  Interaction  on  both  the  amplitude  and  the  phase  of 
radio  waves.  '  *-»»*« 
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RAND  Corp.,  Santa  Monica,  Calif. 
RADL\TION  OF  PLASMA  IN  A  MAGNETIC  FIELD 
jy  B.  A.  Trufanlkov.    8  Oct  58,  13p  ' 

TT  64  71627 
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Unclassified  report 


Trans,  of  Akademiya  Nauk  SSSR.   Dijklady,  1958, 
V.  118,  no.  5,  p.  913-916. 


Y.  pi 


Descriptors:  (*Radio  astronomy,  ttasma  physics), 
(•Plasma  medium.  Line  spectrum  ,  Electrons, 
Magnetic  fields.  Harmonic  analysis.  Potential 
theory.  Solar  corona.  Galaxies,  Ejftsraterrestrlal 
radio  waves,  USSR. 


The  radiation  of  plasma  and  the  assbciated  splrallng 
of  electrons  in  a  uniform  magnetic  field  is  examined 
The  spectrum  of  radiation  of  a  high  apeed  electron  movii» 
In  a  magnetic  field,  is  made  up,  as  la  known  of  discrete 
lines  -  harmonics.    Keeping  in  mind  the  application  to 
radioastronomy  of  the  sun  and  the  galaxies,  consideration 
Is  given  to  the  high  harmonics  of  the  spectrum. 
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Redstone  Scientific  Information  Centtor,  Redstone 
Arsenal,  Ala. 


COLOR  CONTRASTS  ON  THE  LVttJ 
by  N.  P.  Barabaacheff.   21  Sep  64.  li 
RSIC  271;  TT  64  71632 


SURFACE, 


Unclassified  report 

Ti-Mis.  of  Prtroda  (USSR)  1963,  t.  4^  no.  12.  p.  88-90. 

Descriptors:  ('Moon,  Colors),  (•Cojlors,  Moon), 
Color  photography.  Luminescence,  Lunar  environment. 
Atmosphere,  Rocks  (Geology),  Seas.  Photographs, 
Spectra  (Visible  and  ultraviolet).  Surface 
properties.  Ultraviolet  spectroscop^r. 

On  the  basis  of  colored  photographs  a»d  spectro- 
photometrlc  observations  of  the  mooa,  it  was  concluded 
that  together  with  dark  greenish  species  on  the  moon, 
dark  red  spots  and  lines  are  also  present.    It  is  believed 
that  these  colored  shades  on  the  moon,  as  on  earth, 
must  be  due  manly  to  Iron  comblnatkins  which 
are  usual  for  rock  formations. 
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Redstone  Sclentlflc  Information  CenteK  Redstone 

Arsenal,  Ala. 

ON  THE  PROBLEM  OF  PHOTOMETHr;  UNIFORMITY 

OF  THE  MOON'S  SURFACE,  I 

by  N.  P.  Barabashov,  V.  A.  Ezerskayi.  V.  I. 


Ererskll.  and  T.  I.  Ishutlna.   9  Oct  64, 
RSIC  304;  TT  64  71634 
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Trans,  of  Akademiya  Nauk  SSSR.  Komissiya  po 
Flzlke  Planet.    Izvestiya.  1959.  v.  1,  p.  67-79. 

Descriptors:  (♦Moon,  Surface  properties).  (♦Porosity. 
Moon).  Photographs.  Optical  analysis.  Optical 
pr(q)ertles.  Luminescence,  Brightness. 

On  the  basis  of  V.  A.  Fedorets'  catalogue  of 
reflectivity  of  the  Moon's  features  and  by  specially 
performed  measuring  of  the  Moon's  photographs  it  was 
established  that  the  Moon's  surface  is  characterized  Yry 
a  high  degree  of  photometric  uniformity,  i.e.  on  the 
average,  has  the  same  porosity.    (Author) 
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t^ilJ?,^^  Cambridge  Research  Labs.,  Bedford.  Mass. 
THE  NATURAL  ENVIRONMENT  FOR  THE  MANNED 
ORBITING  LABORATORY  SYSTEM  PROGRAM  (MOL) 
Special  reports.  '         '" 

25  Oct  64,  52p 
AFCRL  64  846;  AFCRL  SR  7 

Unclassified  report 

Descriptors:  (♦Space  stations.  Space  environmental 
conditions),  (•Space  environmental  conditions,  a)ace 
stations).  Orbital  trajectories.  Upper  atmosphere 
Terrestrial  magnetism.  Solar  flares.  Cosmic  rays, 
U  traviolet  radiation.  Laboratories,  Manned,  Temperature 
Electron  density.  Particles,  Computers.  Geophysics. 

The  natural  environment  of  the  Manned  Orbiting 
Laboratory  (MOL)  in  a  near-earth  orbit  is  described 
Parametric  Information  based  primarUy  on  material* 
from  the  forthcoming  Handbook  of  Geophysics  and  Space 
Environments  (in  press),  is  provided  on  the  imper 
atmosphere,  the  geomagnetic  field,  corpuscular  radiation, 
meteoroids,  and  the  sun.    in  addition,  a  selected  bibliogrT- 
phy  on  these  subjects  is  provided  as  a  guide  to  souice7of 
more  detafled  information  than  could  be  included  In  the 
report,   (Author) 
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OTS  Prices:  HC  $3.00/MF  $0.75 

Courant  Inst,  of  Mathematical  Sciences,  New  York 
Univ.,  N.  Y. 

NUMERICAL  STUDIES  OF  FRONTAL  MOTION  IN  THE 

ATMOSPHERE,  I, 

by  A.  Kasahara.  E.  Isaacson,  and  J.  J.  Stoker. 

Sep  64,  63p   NYO-1480-6 

Contracts  AT30  1  1480,  Nonr285  55 

TID  4500  32nd  ed. 

Unclassified  report 

LeglbUlty  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  avaUable  copy. 

Descriptors:  (♦Air  mass  analysis,  Numerical 
analysis),  (•Numerical  analysis.  Air  mass  analysis) 
Differential  equations.  Atmosphere  models,  Incom-  ' 
pressible  flow.  Fluid  flow.  Difference  equations.  Bound- 
ary value  problenis. 

The  motton  of  frontal  disturbances  in  the  atmosphere 
was  studied  by  the  numerical  solution  of  differential 
equations  based  upon  a  two-layer  model  of  an  incom- 
pressible fluid  on  a  rotating  earth.   The  density  of  each 
layer  was  assumed  to  be  constant.   The  upper  and  lower 
fluids  correspond  respectively  to  warm  and  cold  air 
In  UUs  first  attempt,  only  the  motion  of  the  lower  cold 
air  layer  is  studied  by  assuming,  in  effect,  that  the 
dynamics  of  the  perturbations  in  the  upper  warm  air  layer 
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can  be  neglected.    The  numerical  study  of  this  simple 
mechanical  model  shows  that  even  though  thermodynamic 
processes  have  been  ignored,  the  occlusion  process, 
characteristic  for  warm  and  cold  fronts,  develops  from  an 
initially  sinusoidal  frontal  pattern.    Two  cases  of  different 
initial  conditions  were  examined. 
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Harvard  Coll.,  Cambridge,  Mass.  Observatory. 

RESEARCH  DIRECTED  TOWARD  THE  OBSERVATION 

AND  INTERPRETATION  OF  SOLAR  PHENOMENA. 

Final  repU, 

by  Howard  L.  deMastus  and  Donald  H.  Menzel.   Oct  64, 

23p 

Contract  AF19  604  4961,  Proj.  7649,  Task  764902 

AFCRL  64  712 

Unclassified  report 

Work  win  be  continued  under  Contract  AF19  628  3322. 

Descriptors:  (*Solar  atmosphere.  Scientific  research), 
(*Solar  corona.  Scientific  research).  Solar  flares. 
Sun,  Sunspots,  Spectroscopy,  Cameras,  Photographic 
equipment.  Astronomical  observatories. 

Refinements  and  continued  operation  of  the  combination 
H  alpha  prominence  and  green  coronal  camera  provided 
motion  pictures  and  daily  surveys  of  prominences  and 
corona.   The  H  alpha  flare  patrol  underwent  significant 
improvements,  and  data  acquisition  rates  were  increased. 
Patrol  observers  became  further  engaged  in  both  flare 
warning  and  subjective  prediction  services.    Spectro- 
graphic  observations  of  the  solar  corona  and  transient 
limb  phenomena  provided  a  continuation  of  routinely  ob- 
served green  and  red  coronal  emission  lines  as  well  as  a 
vast  collection  of  special  observations  of  bright  limb 
phenomena.    A  white-light  sunspot  camera  gave  pictures 
of  sunspots,  granulation,  and  fine  structure.   Various 
theoretical  and  analysis  studies  were  undertaken,  based  on 
the  extensive  patrol  data,  and  on  data  from  the  Sacramento 
Peak  16-inch  coronagraph  and  coelostat  systems  and  their 
auxiliary  spectrographs.    (Author) 


not  Unearly  dependent  on  the  ion  density;  at  present,  the 
precise  functional  dependence  between  the  two  quantities 
cannot  be  established  analytically.    (Author) 
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Northeastern  Univ.,  Boston,  Mass. 
RESEARCH  ON  AIRGLOW  PHENOMENA  USING 
INSTRUMENTATION  TECHNIQUES. 
FiwfJ^ept., 

Vllliam  F.  Bellew,  Basil  L.  Cochrun,  Richard  E. 
jean,  Elmer  J.  Layman,  and  Louis  J.  Nardone. 
64,  75p 
(tract  AF19  604  7307,  Proj.  8627,  Task  862705 
AFCRL  64  343 

Unclassified  report 

Descriptors:  ('Sky  brightness.  Measurement), 
(•OpUcal  instruments.  Sky  brightness).  Night  sky. 
Upper  atmosphere.  Atmospheric  sounding.  Sounding 
rockets.  Photometers,  Portable,  ^acebome.  Atomic 
spectroscopy.  Molecular  spectroscopy.  Optical  equip- 
ment. Calibration,  Magnetic  storms.  Light,  Intensity, 
Instrumentation,  Design,  Test  methods. 

Work  was  conducted  on  the  design,  construction  and 
testing  of  instrumentation  for  the  study  of  day  and  night 
airglow  phenomena.    Descriptions  are  given  of  rocket- 
borne  instruments  used  for  the  measurement  of  day 
airglow.    For  daytime  emissions,  preliminary  results 
■jKlicate  intensities  of  500  rayleighs  for  the  5577 A  ioij 
line,  1.5  kiloraylelghs  for  the  5893A  INalJ  doublet  and  less 
than  2  kiloraylelghs  for  the  6300A  iOI )  line.   Several 
special  studies  are  presented  on  the  night  airglow  data 
available,  particularly  in  regard  to  the  5577A  and  6300A  line 
emissions.    Description  is  given  of  a  portable,  battery- 
operated  filter  photometer  for  the  measurement  of  night 
air-glow  emissions.    It  was  designed  as  the  data  collecting 
device  for  the  various  stations  required  for  a  study  of  the 
latitudinal  variation  of  night  sky  emissions.    In  the  case 
of  both  day  and  night  airglow  photometers,  the  required 
calibration  procedures  were  developed  along  with  the 
design  and  development  of  the  Instruments.    A  procedure 
'or  performing  the  calibrations  and  a  description  of  the 
optical  dark  room  facility  are  given.    (Author) 
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OTS  Prices:  HC  $2.00/MF  $0.50 

American  Science  and  Engineering,  Inc.,  Cambridge, 

Mass. 

ANALYSIS  OF  PERFORMANCE  OF  A  ROCKET-BORNE 

RETARDING  POTENTIAL  ANALYZER. 

Final  rept., 

by  Oscar  P.  Manley.    May  64,  43p    ASE-608 

Contract  AF19  604  8849,  Pro].  8653,  Task  865302 

AFCRL  64  769 

Unclassified  report 

Research  sponsored  by  the  Defense  Atomic  Support 
Agency,  Washington,  D.  C. 

Descriptors:  (*Ionlzation  potentials,  Ionosphere), 
('Ionosphere,  Gas  Ionization),  (*Ga8  ionization. 
Measurement),  Spacebome,  Ions,  Ionic  current,  Density, 
Electron  density.  Electrostatics,  Aerodynamic  heating, 
Shock  waves.  Velocity,  Plasma  sheath.  Mathematical 
analysis.  Atmospheric  sounding. 

The  use  of  a  rocket-borne  retarding  potential  analyzer 
(RPA)  for  determining  positive  ion  densities  in  the 
ionosphere  is  studied.    It  is  shown  that  at  the  altitudes  of 
interest  (40  to  90  km)  shock  ionization  induced  by  the 
nose-cone  may  exceed  ambient  ionization.    Moreover,  the 
positive  ion  current  measured  by  means  of  the  RPA  is 
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OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp.,  Santa  Monica,  Calif. 
SHORT  REVIEW  OF  GEOMAGNETISM, 
by  E.  H.  Vestine.   Oct  64,  95p   P-2996 

Unclassified  report 

This  paper  was  prepared  for  inclusion  in  the 
International  Dictionary  of  (3eophysics,  S.  K.  Ruocom 
(ed.),  Pergamon  Press. 

Descriptors:  (♦Terrestrial  magnetism.  Scientific 
research).  Magnetic  properties,  MathemaUcal 
analysis,  Fourier  analysis.  Special  function 
(Mathematical),  Earth,  Maps,  Ionosphere,  Surface 
properties.  Upper  atmosphere,  Solar  disturbances. 
Magnetic  storms,  Magnetic  fields. 

A  report  studying  of  the  earth's  magnetic  field  and  some 
of  the  associated  properties  and  phenomena  are  presented. 
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Texas  Instruments,  Inc.,  Dallas. 
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B>ATA  COLLEC- 


OCEAN-BOTTOM  SEISMOIAETER 

TION  AND  ANALYSIS. 

Final  rept, 

by  William  A.  Schneider.    12  Oct  6<  120p 

Cootract  AF19  604  8368,  Proj.  865k 

ARPA  Order  292  62.  Task  86520S 

AFCRL  64  666 

Unclassified  rqx>rt 

ttBpt,  on  Proj.  Vela-Uniform. 

A  portion  of  the  original  document  tjbntalns  fine  detail 
which  may  make  reading  of  photocopy  difficult.   The 
Initial  distribution  copies  contain  color  which  will  be 
shown  in  Uaok-and-wblte  when  it  is  necessary  to  reprint. 

Deecrtptors:  (♦Nuclear  explosions.  Detection),  (*Ooean 
bottom.  Seismographs).  (♦Seismographs,  Nuclear  ex- 
plosions), Slgnal-to-nolse  ratio.  Underwater  equipment, 
EquaUons,  Pressure,  Velocity,  Pacific  Ocean.  Hawaii. 
Aleutian  Islands,  California. 


de^indenti 


Ooean-bottom  data  from  three  inde^tedent  geogrmfai- 
cal  locations  in  the  Pacific  Ocean  has  been  studied  for 
oonsideration  of  means  of  detecting  and  Identification 
of  underground  or  underwater  nuclear  exploslcms. 
Sigial-to-noise  ratios  on  the  ocean  bottom  are  generally 
infisrlor  to  those  at  a  land  control  station  by  0  to  -10  db 
in  two  of  the  three  areas.   The  superior  ocean-bottom 
(S/N)  ratios  in  the  Hawaii  area  ai«  due  principaUy  to  a 

noisy'  land  site.   The  study  reveals  no  conslstant 
differences  la  phase  development  beitween  the  ocean 
bottom  and  land  other  than  effects  associated  with  the 
free  surface  and  the  late  arriving  T  phase.    For  near 
regional  and  local  events,  the  ocean-bottom  seismoeram 
often  shows  greater  high  frequency  enei^  content  than 
on  land,   Ooean-bottom  magnification  of  signal  energy 
by  as  much  as  20  db  Is  conslstenUy  observed  for  tele- 
seisms  and  occasslonally  for  near  regional  and  local 
events.   Ambient  noise  levels  on  the  ocean  bottom  are 
greater  than  at  a  land  control  station  by  about  20  db  at 
the  low  frequencies  in  all  three  areaa.   The  difference 
decreases  with  increasing  frequency.  (Author) 


AD-607  814 
r»TS  Prices: 


Div.   2,  12 
HC  $2.00/MF  $0.50 


*aoe  Technology  Labs.,  Inc..  Los  Angeles,  Calif. 

EXPLORATION  OF  THE  TERRESTRIAL  RADIATION 

BELT, 

by  John  W.  Lindner.   18  Mar  59,  32p 

STL/rR-59-0000-00625 

kjnolasslfied  report 

Descriptors:  (♦Space  environmental  conditions.  Ex- 
ploration), Scientlflc  satellites.  Space  probes.  Cosmic 
rays.  Van  Allen  radiation  belt.  Radiation  measurement 
systems,  Astropliysics,  Experimental  data. 

ftmrniarization  of  the  results  of  Explorer  1,  2,  4  and 
Pioneer  1,  2,  and  3  space  probes. 
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OTS  Prices:  HC  $2.00/MF  $0.50 

Advanced  Electronics  Center,  OenerU  Electric  Co.. 
Ithaca,  N.  Y. 

ATMOSPHERIC  TRANSMISSION  OF  lliFRARED. 
Technical  Information  Series,  ! 

by  T.  Altshuler.    Feb  60,  31p   R59ELC)llS 

Unclassified  report 

Prepared  for  presenUtion  at  the  Institute  of  Radio 
Engineers  In  New  York  City,  2  November  1959. 

Descriptors:  (♦Atmosphere,  Infrared,  phenomena), 


(•Infrared  radiation.  Absorption),  Scattering, 
Attenuation,  Infrared  detectors.  Water  vapor,  Carbon 
dioxide.  Absorption  spectrum. 

The  fundamentals  of  atmospheric  molecular  absorption 
and  radiation  of  Infrared  are  discussed,  and  a  procedure 
for  determining  this  absorption  is  presented.  In  addition 
to  molecular  absorption,  infrared  is  attenuated  by 
scattering  which  results  from  atmospheric  particles  such 
as  haze,  clouds,  fog,  etc.   The  scattering  phenomenon  is 
covered  briefly.   The  inappUcabiUty  of  the  Lambert-Beer 
absorption  law  when  considering  band  spectral  absorption 
by  atmospheric  gases  Is  demonstrated.    The  absorption 
behavior  Is  more  closely  approximated  by  various  models, 
for  example,  the  Elsasser.  King,  Goody.  Plass.  and  the 
Elder  and  Streng  'window'  models  as  weU  as  empirical 
modeL   Other  topics  discussed  are  the  background 
radiation,  pressure  broadening,  models  for  the  distribution 
Of  various  abnospheric  gases,  and  a  sample  transmission 
calculation.    (Author)  «»«« 
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OTS  Prices:  HC  $3.00/MF  $0.50 

Air  Force  Cambridge  Research  Labs.,  Bedford,  Mass. 
ATMOSPHERIC  ATTENUATION  MODEL,  1964.  IN  THE 
ULTRA-VIOLET,  VISIBLE.  AND  INFRARED  REGIONS 
FOR  ALTITUDES  TO  50  m. 
_  Environmental  Research  Papers, 
by  L.  Elterman.   Sep  64,  54p 
Proj.  7670 
AFCRL  64  740;  AFCRL  ERP46 

Unclassified  report 

Descriptors:  (♦Atmosphere  models.  Attenuation), 
Atmosphere.  Mathematical  models.  Optical  properties. 
Infrared  radiation.  Ultraviolet  radiation.  Light  trans-  ' 
mission.  Absorption,  Ozone,  Aerosols,  Optics,  Tables. 
Geophysics. 

A  model  of  a  clear  standard  atmosphere,  for  determlng 
attenuation  in  tiie  ultraviolet,  Oie  visible,  and  the  infrared 
windows,  is  derived.   The  derivation  is  based  on  a  Ray- 
lelgh  atmosphej^e  combined  with  aerosol  and  ozone  com- 
ponents.  The  format  of  the  model  is  a  series  of  tabula- 
tions for  22  wavelengths  with  Rayleigh.  aerosol,  and  ozone 
components  arrayed  at  kilometer  intervals  to  an  altitude 
of  50  kilometers.    Exploratory  calculations  pertaining  to 
horizontal,  vertical,  and  slant-path  transmission  from 
sea  level,  transmission  between  two  altitudes  and  trans- 
mission to  space  are  readUy  made  from  the  tabulations. 
Because  of  its  more  extensive  coverage  and  improved 
computational  programming,  this  report.  Including  the 
tabulations,  ftiUy  rejdaces  the  eariler  publication,  'A 
Model  of  a  Clear  Standard  Atinosphere  for  Attenuation  In 
the  Visible  Region  and  Infrared  Windows,'  by  this  auUwr 
(Author) 
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Sacramento  Peak  Observatory,  Sunspot,  N.  Mex. 

A  STUDY  OF  THE  FINE  STRUCTURES  IN  THE 

SOLAR  CHROMOSPHERE. 

Environmental  Research  Papers, 

by  J.  M.  Beckers.   Sep  64,  137p 

Pro].  7649 

AFCRL  64  770;  AFCRL  erp  49 

Unclassified  report 

Doctoral  thesis. 

Legibility  of  this  document  is  in  part  unsatisfactory. 

Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦Solar  atmosphere.  Astronomical  data). 
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Solar  disturbances.  Sunspots,  Optical  filters,  Spectro- 
scopy. Doppler  effect.  Atomic  energy  levels.  Hydrogen, 
Calcium. 

Tlie  main  part  of  the  p^>er  is  concerned  with  a  spectro- 
beliographlc  study  in  the  light  of  the  Hydrogen  H-alpha 
line  (6562.8A)  and  of  the  Calcium  K  line  (3933.7A).    A 
description  is  given  of  the  instrumentation  used  to  secure 
the  observations.   Some  of  the  properties  of  the  Sydney 
1/8  A  H-alpha  birefringent  filter  are  given  in  detail.   A 
description  is  given  of  the  high- resolution  H-alpha  filter- 
grams  obtained  with  this  instrument  with  a  comparison  of 
this  description  with  those  given  by  other  authors.   The 
elongated  fine  mottles  were  studied  in  considerable  detail. 
All  of  the  properties  agree  with  those  for  spicules.    An 
attempt  was  made  to  measure  the  spectrum  of  such  a 
spicule  on  the  disk.   The  hydrogen  spectrum  of  spicules 
was  confuted  under  non-local  thermodynamic  equilibrium 
conditions  for  the  Lyman  alpha,  beta  and  gamma  lines,  the 
Balmer  alpha  and  beta  lines,  and  the  Paschen  alpha  line. 
The  appearance  of  the  K  spectroheliograms  are  described. 
Attention  is  drawn  to  the  equality  in  birth  rates  for  granules 
and  spicules  within  the  K  flocculi,  which  indicates  a 
physical  relationship. 
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Materials  Research  Lab.,  Pennsylvania  State  Univ.. 

University  Park. 

THERMODYNAMICS  AND  KINETICS  OF  THE  DEHY- 

DROXYLATION  OF  HYDROUS  MINERALS. 

Scientific  i%pt.  no.  1,  Apr  63-Aug  64, 

by  G.  W.  Brindley  and  Rustum  Roy.   Aug  64,  124p 

Contract  AF19  628  2773.  ProJ.  8602,  Task  000011 

AFCRL  64  817 

Unclassified  report 

Descriptors:  (♦Moon,  Water  supplies),  (•Water  supplies. 
Minerals),  ('Minerals,  Dehydration),  Furnaces,  Hydrates, 
Water  vapor.  Vapor  pressure.  Rock  (Geology),  Particle 
size,  Reaction  kinetics.  Thermodynamics,  Enthalpy,  Kao- 
linite.  Diffusion,  Heat  of  reaction.  Lunar  environment. 

In  order  to  design  facilities  for  the  thermal  extraction 
of  water  from  possible  hydrous  minerals  on  the  moon. 
Information  concerning  the  pressure-temperature  dehy- 
dration curves,  the  enthalpies  of  reaction,  and  the  reaction 
kinetics  is  necessary  so  that  optimum  values  can  be 
chosen  for  such  variables  as  (1)  geometry  and  size  of  the 
furnace.    (2)  time,  temperattire  and  pressure  of  water  va- 
por for  dehydration,  and  (3)  particle  size  of  the  hydrous 
mineral  or  rock.   Using  thermogravlmetry  at  low  pres- 
sures of  water  vapor,  and  differential  thermal  analysis  at 
water  vapor  pressures  ranging  from  15  psl  to  10,000  pel, 
the  thermodynamics  and  kinetics  of  water  extraction  from 
serpentine,  bruclte,  kaollnlte,  dickite,  and  halloysite 
were  studied. 
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High  Altitude  Observatory,  Boulder,  Colo. 

MECHANISM  OF  DECAMETER  RADL\TION. 

Scientific  rept.  no.  5, 

by  J.  W.  Warwick.  Sep  64,  22p 

Contract  AF19  628  224,  Proj.  5629,  Task  562902 

AFCRL  64  774 

Unclassified  report 

Paper  presented  at  NASA  SynqxMium  on  Jupiter, 

New  York,  17  Oct  62. 

Prepared  In  cooperation  with  Colorado  Univ.,  Boulder. 


Descriptors:  (*Jupiter,  Microwave  spectroscopy), 
(•Extraterrestlal  radio  waves,  Jupiter),  Radio 
astronomy.  Magnetic  fields,  Planetary  atmospheres. 
Microwaves,  Emisslvlty,  Dipole  momenta. 

A  brief  review  is  given  of  the  principal  results  of 
dynamic  spectral  studies  of  Jupiter's  decametric 
emission.   The  argument  for  a  permanent  dynamic 
spectrum,  e.g.  a  function  of  radio  longitude  only,  is 
worked  out  In  detail.   Its  Implication  for  Jupiter's 
magnetic  field  Is  discussed  In  detail.   A  number  of 
pictures  of  actual  records  appear  at  the  end  of  the 
report.    (Author) 
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Davles  (EdwanQ  Chemical  Lab.,  Univ.  ColL  of  Watos, 

Aberystwyth. 

LARGE  SCALE  MOVEMENTS  OF  THE  ATMOSPHERE. 

Technical  note  no.  1, 

by  Pauline  Ramm.   Jul  64,  218p 

Contract  AF61  052  690 

AFCRL  64  852 

Unclassified  report 

Descriptors:  (^Atmospheric  motion.  Thermodynamics), 
(♦Thermodynamics,  Atmospheric  motion).  Thermal 
radiation.  Fluid  flow.  Atmosphere,  Equations,  Convection, 
Magnetohydrodynamlcs,  Boundary  value  problems, 
Meteorology. 

A  formulation  of  the  full  equations  of  motion  for  a  fluid 
capable  of  absorbing  and  emitting  grey  thermal  radia- 
tion is  presented.    The  R^ylelgh  stability  problem  is 
Investigated  for  models  with  a  linear  basic  temperature 
profile  under  certain  boundary  conditions.   In  general  it 
is  found  that  In  this  formulation  the  presence  of  radlatlonal 
absorption  tends  to  stabilise  the  fluid.    Finally,  the  forced 
motion  of  a  liquid  heated  from  below  and  subject  to  a  non- 
linear basic  temperature  profile  due  to  internal  heat 
generation  is  discussed.   (Author) 


AD-607  914  DiT.   2 

OTS  Prices:  HC  $3.00/MF  $0.50 

Space  Sciences  Lab.,  Univ.  of  California,  Berkeley. 

MICROPULSATION  INDUCTION  EFFECTS  IS  to  40 

SECONDS. 

Technical  rept., 

by  Robert  E.  Warren.  Jul  64,  55p   SSL(UO-5-45 

Contract  Nonr222  89 

Unclassified  report 

Descriptors:  (*Terrestrial  magnetism.  Measurement), 
Geophysics,  Geophysical  prospecting.  Structural 
geology,  Correlation  technlcpies,  Magnetometers, 
Mapping. 

Observations  of  micropulsaUons  In  the  vertical  com- 
ponent of  the  geomagnetic  field  have  been  made  at 
twenty-four  sites  along  a  profile  from  Monterey  Bay  to 
Yosemlte,  California.   The  character  of  the  observations 
shows  a  correlation  with  the  sediment-filled  valleys 
traversed,  although  the  relative  amplitudes  often  ^>pear 
larger  than  expected  for  electric  currents  Induced 
strictly  in  the  valleys.  (Author) 


AD-607  919  Dtv.    2,  20 

OTS  Prices:  HC  $2.00/MF  $0.50 

Weather  Bureau  Research  Station,  Las  Vegas,  Nev. 
WEATHER  AND  SURFACE  RADL\T10N  PREDICTION. 
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Final  rept.. 

by  A.  N.  Hull.  R.  W.  Titus,  and  H.  l|J  Mueller.   Jua  64. 

42p  ^ 

ARPA  VUF1008 

Unclassified  report 

Rept.  on  Vela  Uniform,  ProJ.  Shoal,'  gallon,  Nev., 
26  Oct  63.   Sponsored  also  by  the  Atomic  Energy 
Commission,  Washington,  D.  C.        1 1 
.cgii    °^  of  this  document  is  In  paijtj  unsatisfactory. 
K  -^r     uct'on  has  been  made  from  b^t  available  copy. 

Descriptors:  (•Nuclear  explosions,  Meteorological 
parameters).  (•Weather  forecasting.  Nuclear  explosions). 
Radiation  hazards.  Radioactive  fallout.  Dose  rate.  Wind, 
Temperature,  Underground  explosions,  Nevada. 

The  Weather  and  Surface  Radiation  Prediction  Unit 
commenced  preliminary  weather  observations  at  the 
SHOAL  Site  In  August  1962.   Sufficient  data  was  collected 
to  Insure  statistical  significance.   Commencing  on  D-30, 
a  complete  weather  analysis  and  forecasting  unit  was  in 
operation  at  the  SHOAL  Site.   The  weather  facilities,  ob- 
servation schedules,  detailed  pre-shot  weather  and  radia- 
tion forecasts,  and  their  Terificatlon  are  discussed. 
(Author)  ^ 


AD-607  924  Div.    2 

OTS  Prices:  HC  $0.50 /MF  $0.50 


Washington,  D.  C. 


Joint  Publications  Research  Service    , ,  ^   ^ 

NONPERIODIC  OSCILLATIONS  OF  THE  ALTITUDE  OF 

THE  TROPOPAUSE  IN  CONNECTIOM  WITH  SYNOPTIC 

PROCESSES, 

by  E.  M.  Orlova.    24  Apr  59,  14p  JI^(DC)-674 

TT  59  11522 

Unclassified  report 


Trans,  of  Meteorologtya  1  Oldrologlyia  (USSR)  1958. 
no.  7,  p.  3-10. 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  bejat  available  copy. 

Descriptors:  (*Trop(q)ause,  OsclUation).  (*Atmospheric 
motion.  Air  mass  analysis).  Weather  forecastli^, 
ThernKxJynamics,  Cyclones.  Anticyclones,  Convection, 
Meteorology. 

The  present  article  describes  the  extant  to  which 
oscillations  (variations)  of  the  altitude  of  the  tropopause 
depend  on  processes  In  the  lower  troposphere  and  how,  on 
the  basis  of  these  processes,  the  sign  and  magnitude  of  the 
change  In  the  altitude  of  the  tropopause  may  be  Judged. 
The  exposition  of  this  relationship  Is  of  practical 
Interest  since.  In  preparing  the  weather  forecast,  the 
forecaster  does  not  compute  local  teoverature  changes  at 
altitudes  In  the  region  of  the  tropopauae  that  depend  on  the 
aforementioned  factors. 


AD-607  926  Div.    2,  12,  24 

OTS  Prices:  HC  $2.00/MF  $0.50 

Yerkes  Observatory,  WlUlams  Bay.  Wt. 

ON  THE  PERFORMANCE  OF  THE  BENDDC  LUMICON 

WITH  ASTRONOMICAL  OBJECTS. 

Final  rept.  for  Dec  58- Jul  59, 

by  Gerard  P.  Kulper.   Sep  59,  34p 

Contract  AF19  604  4540,  ProJ.  1773,  tMk  17733 

AFCRL  TN69  637;  AFCRL  0RDST9     I 

!  Unclassified  report 

Descriptors:  (*Astronomlcal  cameras.  Performance 
(Engineering)),  (•Tracking  cameras,  SateUltes 
(Artificial)),  Astronomical  observatories.  Astronomi- 
cal data.  Tracking  telescopes.  Moon,  Planets,  Pho- 


-ograpiqr.  Photographic  emulsions.  Images,  Nebulae. 

A  series  of  astronomical  and  some  laboratory  tests 
were  made  with  the  Bendix-Friez  Lumlcon  during  the 
period  December  1958  to  July  1959  at  the  Yerkes  and 
McDonald  Observatories.   The  object  of  these  tests  was 
to  assess  the  suitability  of  the  Lumlcon  as  a  tool  for 
astronomical  research,  including  the  discovery  and  ob- 
servation of  artificial  satellites.   The  Lumlcon  was 
equipped  with  a  General  Electric  No.  Z-5294  Image 
Orthlcon.    Relevant  notes,  comments,  and  recommenda- 
tions are  given  which  may  assist  In  further  tests  or  in 
future  developments  of  the  apparatus.    Three  series  of 
astronomical  tests  were  run:    (1)  at  Yerkes  Observatory 
during  December  1958  and  January  1959;  (2)  at  McDonald 
Observatory  during  March  1959;  and  (3)  at  Yerkes 
Observatory  during  July  1959.   The  Yerkes  tests  Included 
observations  of  the  Moon,  Venus,  Mars.  Jupiter,  Saturn, 
star  fields,  and  nebulae,  with  the  40-lnch  telescope. 
Further,  tests  with  three  short-focus,  wide-angle  lenses 
for  the  recording  of  stars  to  the  limiting  magnitude,  both 
for  stationary  star  fields  and  fleldb  moving  at  the  rate 
M  1  degree  per  second  (typical  satellite  velocity).    The 
McDonald  tests  Included  similar  observations  with  the 
82-inch  reflector,  placed  at  6800  feet  elevation,  and  with 
two  of  the  three  short-focus  lenses. 


AI>-607  936  Div.    2,  5 

OTS  Prices:  HC  $1.00/MF  $0.60 

^ace  Technology  Labs.,  Inc..  Los  Angeles,  Calif. 
LUNAR  PROBE  TELEMETER  SYSTEM  DEVELOPMENT 
by  A.  W.   Newberry.    25  Sep  58,  18p  ' 

STL/GM-TN-0165-00187 

Unclassified  report 

Presented  at  National  Telemetry  Symposium  (I.R,E.). 
Legibility  of  this  document  is  in  part  unsatisfactory.  * 
Reproduction  has  been  made  from  best  avaUable  copy. 

Descriptors:  (*Lunar  probes.  Telemeter  systems), 
(*Telemeter  systems.  Lunar  probes).  Systems  engi- 
neering. Astronautics,  Space  communication  systems. 
Guided  missUes,  Rockets,  ^aoecraft,  Payload, 
Instrumentation. 

Studies  made  to  determine  the  most  promising  approaches 
to  communication  systems,  mlssUe  configurations,  trajec- 
tories, and  experiments  are  described. 


AD-607  944  Div.   2 

OTS  Prices:  HC  $3.00/MF  $0.75 

Atmospheric  Research  Group,  Altadena.  Calif. 
THE  EFFECTS  OF  WIND  AND  PRECIPITATION  ON  THE 
MODIFICATION  OF  SOUTH  BEACH.  CRESCENT  CITY 
CALIFORNL\,  INCLUDING  AN  APPENDK  ON  THE  FO- 
CUSING OF  TSUNAMI  ENERGY  AT  CRESCENT  CITY 
Final  rept., 

by  James  A.  Roberts  and  Erwln  K.  Kauper.    14  Oct  64 
98p   ARG-64-FR-186 
Contract  DA49  092ARO38 

Unclassified  report 

Descriptors:  (•Beaches,  Configuration),  (•Ooean  waves. 
Earthquakes),  Wind,  Atmospheric  precipitation.  Marine 
meteorology.  Marine  geology,  Oceanology,  California. 
Erosion. 

The  effects  of  a  tsunami,  generated  by  the  Alaskan 
earthquake  of  27  March  1964,  on  the  beaches  In  the 
Crescent  City  area  of  northwestern  California  were  ex- 
amined.  The  observations  were  extended  to  a  general 
analysis  of  the  effects  of  subaerlal  processes  on  the  for- 
mation of  beaches. 
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Division  3  •  CHEMICAL  WARFARE  EQUIPMENT  AND  MATERIALS 


AD-607  950  Dlv.    2,  8.  20 

OTS  Prices:  HC  $3.00/MF  $0.75 

Boeing  Scientific  Research  Labs.,  Seattle,  Wash. 

GEOPHYSICAL  EFFECTS  OF  HIGH  ALTITUDE 

NUCLEAR  EXPLOSIONS, 

by  J.  F.  Kenney  and  H.  R.  WUlard.   Ai«  64.  74p 

01-82-0372 

Unclassified  report 

Prepared  for  presentation  at  the  Regional  IQSY  Meeting, 
Buenos  Aires,  3-8  Aug  64. 
Also  available  from  the  authors. 

Descriptors:  (•Nuclear  explosions.  High  altitude), 
(•Geophysics,  Explosion  effects).  Atmosphere,  E^losions, 
Nuclear  particles.  Ionospheric  disturbances.  Magnetic 
properties.  Ionospheric  propagation.  Very  low  frequency. 
Radio  interference. 

In  1962,  both  the  Russians  and  the  Americans  conducted 
a  series  of  high  altitude  nuclear  explosions  which  and 
widespread  geophysical  effects.    A  study  of  these  effects  is 
useful  to  the  geophysicist  if  it  will  shed  light  on  the 
mechanisms  responsible  for  similar  geophysical 
phenomena  which  are  noted  in  association  with  normally 
occurring  disturbances.    This  paper  presents  a  review 
of  tlie  effects  of  nuclear  testing,  with  special  emphasis 
on  the  trapped  radiation,  the  ionosphere,  and  magnetic 
disturbances.    An  interpretation  of  these  different 
phenomena  is  made.    (Author) 


AD-607  958  Dlv.   2 

OTS  P>rices:  HC  $1.00/MF  $0.50 

Redstone  Scientific  Information  Center,  Redstone 

Arsenal,  Ala. 

DETERMINATION  OF  THE  POLARIZATION  OF  THE 

LUNAR  AUREOLE, 

by  Yu.  N.  Lipskii.    9  Oct  64,  25p 

RSIC  303;  TT  64  71657 

Unclassified  report 

Trans,  of  Moscow  Univ.  Gosudarstvennyi  Astrono- 
mlcheskii  Institut.   Soobshchentya  (USSR)  1951,  v.  80, 
p.  3-17. 

Descriptors:  (*Lunar  environment.  Illumination), 
(•Light,  Polarization),  (*Polarlzation.  Determination), 
Astrophysics.  Diffusion,  Brightness,  Moon.  Mathemati- 
cal analysis,  USSR. 


AD-607  959  Dlv.    2 

OTS  Prices:  HC  $1.00/MF  $0.50 

Redstone  Scientific  Information  Center,  Redstone 
Arsenal,  Ala. 

A  COMPARISON  OF  THE  LAW  OF  LBHT  REFLEC- 
TION AS  RELATED  TO  THE  MOON  AND  TO  SOME 


ROCK  VARIETIES, 

by  N.  S.  Orlova.   9  Oct  64,  13p 

RSIC  301:  TT  64  71658 


Unclassified  report 


Trans,  of  Leningrad  Univ.  Vestnlk  (USSR)  1957.  v.  12. 
no;  1,  Seriya  Matematlkl,  Mekhanlkl  1  Astroooml.  no.  1. 
p.  152-157. 

Descriptors:  (•Moon.  Optical  properties).  Extra- 
terrestrial topography,  Earth,  Rock  (Geology).  Light. 
Reflection,  Correlation  techniques,  USSR. 

A  distribution  pattern  of  the  reflected  radiant  flux  Is 
considered  to  be  one  of  the  most  significant  photometric 
characteristics  used  for  Judging  the  probable  nature  of  the 
Moon's  surface.    This  communication  presents  results  of 
juxtaposing  the  Indlcatrlx  of  reflection  of  the  Moon's  sur- 
face with  indlcatrixes  for  smooth  natural  surfaces  of  the 
fracture  of  rock  specimens  having  a  usual  museum  size, 
Le.  of  the  order  of  several  centimeters.   In  all  experi- 
ments, surfaces  were  selected  showing  no  Indications  of 
weathering  or  of  any  other  changes  due  to  factors  acting 
after  the  rock  was  formed. 


3.  Chemical  Warfare  Equipment  and 
Materials 


AD-607  490  Dlv.   3,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Ammunition  Dnoot,  Crane.  Ind. 
RELATIONSHIPS  OBSERVED  IN  COLORED  FLAMES, 
by  B.  E.  Douda.    25  Sep  64,  20p 
NAD-Cl  RDTR  45 

Unclassified  report 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Colored  flares.  Flames),  (•Flames, 
Chromatographic  analysis).  Colors,  Line  spectrum. 
Sodium,  Magnesium,  Barium,  Strontium,  Excitation, 
Impurities. 

Excitation  purity  of  a  sodium-yellow  flame  was  observed 
to  be  a  decreasing  function  of  the  magnesium  content  In  the 
flare.    The  chromatlcity  coordinates  representing  a  wide 
variety  of  sodium-yellow,  barium-green  and  strontium-red 
flares  when  plotted  on  a  chromatlcity  diagram  appear  to 
take  the  form  of  straight  lines  which  converge  toward  a 
common  point.   Several  theories  are  proposed  to  explain 
tee  observations,  the  convergence  point  and  the  intercept 
point  of  the  convergence  line  wIOi  the  chromatlcity  diagram 
perimeter.  (Author) 
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4.  Chemis:ry 


AD-607  480  Div.   4.  13 

OTS  Prices:  HC  $3.00/MF  $0.75 

Amoco  Chemicals  Corp.,  Seymour,  Ind. 

A  SOLID  CHEMICAL  AIR  GENERATC«. 

Technical  rept.  for  Apr  63-Mar  64, 

by  Gavin  H.  Peters,  James  E.  Aker.  uid  E.  F.  Morello. 

Sep  64,  95p   AG-1 

Contract  AF33  657  11120,  ProJ.  6373,  Task  637302 

AMRL  TDR64  71 

Unclassified  report 


Descriptors:  (*Gas  generating  systems,  Design), 
(•Oxygen  equipment,  Gas  generating  systems), 
(•Manned  spacecraft,  Oxygen  equipment).  Air,  Ammonium 
compounds.  Nitrates,  Nitrogen  compounds.  Oxides. 
Decomposition,  Catalysts,  Rhodium,  Platinum,  Nickel 
compounds,  Barium  compounds.  Sodium  compounds. 
Silicates.  Impurities.  Tj 

The  development  of  a  solid  chemical  f4r  generator 
capable  of  producing  a  breathable,  oxygen  enriched  atmos- 
phere for  possible  space  applications  was  investigated. 
In  the  initial  phase,  the  direct  decomposition  of  solid 
ammonium  nitrate  to  produce  the  desired  atmosphere  was 
studied.   This  direct  method  of  conversion  was  found  to  be 
impractical  as  the  reaction  products  Included  nitrogen 
oxides  regardless  of  the  conditions  of  decomposition. 
During  the  next  phase,  various  catalyst  systems  for 
decomposition  of  nitrous  oxide  were  investigated  since  the 
reaction  products  contained  about  40%  of  this  gas  and 
results  Indicated  this  gas  could  be  costrolled.   The  level 
of  nitrous  oxide  In  the  reaction  products  could  not  be 
Increased  sufficiently  to  provide  the  desired  oxygen  level. 
and  it  was  necessary  to  decompose  the  nitrogen  dioxide 
present  In  the  reaction  gases.   A  compact  unit  was 
developed  that  was  capable  of  decomposing  solid  ammonium 
nitrate  at  a  controlled  rate  on  demand  and  partially 
converting  the  gases  to  provide  an  atmosphere  containing 
about  12%  oxygen.    (Author) 


AD-607  511  Div.   4,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Brussels  Free  Univ.    (Belgium). 

VAPORIZATION  OF  COMPOUNDS  AND  ALLOYS  AT  HIGH 

TEMPERATURES.    PART  XXIU.    THBRMOCHEMICAL 

STUDY  OF  THE  GERMANIUM  OXIDES  USING  A  MASS 

SPECTROMETER.    THE  DISSOCIATION  ENERGY  OF 

THE  MOLECULE  GeO, 

by  J.  Drowart,  F.  Degreve,  G.  Verhaegen,  and 

R.  Colin.    Sep  64,  38p 

Contract  AF61  052  225,  ProJ.  7350,  Task  735001 

WADD  TR60  782  P23 

Unclassified  report 

Descriptors:  (•Thennochemlstry,  Gdrmaniiun  compounds). 
(♦Germanium  compounds.  Oxides),  Monoxides.  Dioxides, 
Mass  spectroscopy.  Dissociation,  Vaporization, 
Vapor  pressure.  Enthalpy,  Disproporttonatlon. 
Stability,  Polymerization,  Heat  of  formation.  Heat  of 
sublimation,  Belgium. 

A  mass  spectrometric  study  of  the  vaporization  of  the 
compounds  Ge02  (hex)  and  GeO(am)  and  of  the  mixture 
Ge02(hex)  +  Ge(c)  made  it  possible  to  establish  their 
mode  of  vaporization:   (I)  Ge02(hex)  -  GeO(g)  ♦  1/202; 
(H)  n  GeO(am)  -  (GeO)n(g)  (n=l,  2,  3);  <III)  n/2 
Ge02(hex)  +  n/2  Ge(c)  -  (GeO)n(g)  (n  =  t.  2,  3).   The 
entha4>ie8  of  vaporization  at  298K  are:;  (I)  «  121.2±1.6 
kcal/mole;  (U,  n  •  1)  -  53.4*1.0  kcal/mole;  (HI,  n  -  1)  - 
58.2*1.0  kcal/mole.   The  polymerization  energies  at 


CHEMISTRY  -  Division  4 


298K  are:  (GeO-GeO)  =  44.7*3.0  kcal/mole;  (GeO-GeO-GeO)- 

88.5*5,0  kcal/mole.   Total  pressures  given  in  the 
literature  were  reinterpreted  taking  the  presence  of  the 
polymers  into  account.   The  heat  of  formation  of  the 
metastable  compound  GeO(am)  obtained  is  -59.6  *  0.7 
kcal/mole.   The  dissociation  energy  of  the  gaseous  molecule 
Geo  is  157.4*1.5  kcal/mole.    (Author) 


AD-607  585  IMv.    4.  17 

OTS  Prices:  HC  $1.00/MF  $0.50 

Battelle  Memorial  Inst.,  Columbus,  CMilo. 
DEVELOPMENT  OF  ANALYTICAL  TECHNIQUES 
FOR  THE  DETERMINATION  OF  MINUTE  QUANTITIES 
OF  SELECTED  ELEMENTS  IN  BERYLLIUM. 
Interim  rept.  no.  3,  20  May-20  Jul  64, 
by  W.  M.  Henry.    20  Jul  64.  22p 
Contract  NOw64  0081c 

Unclassified  report 

See  also  AD-603  756. 

Descriptors:  (*BerylIlum,  Chemical  analysis), 
Impurities,  Purification,  Spectroscopy,  Electron  Guns, 
Mass  spectroscopy.  Carbon,  Melting,  Oxygen,  Standards, 
Electrodes,  Cleaning. 

The  efforts  discussed  In  the  report  were  principally  In 
the  areas  of  (1)  obtaining  additional  hlgh-purlty  beryllium 
materials,  (2)  development  of  a  sensitive  emission  spectro- 
graphlc  technique,  (3)  additional  effort  In  mass  spectro- 
graphy  on  evaluating  plates  and  In  the  assembly  of  an 
electron-beam  sample-cleaning  gun,  (4)  the  Investigation 
of  a  vacuum-fusion  extraction  method  to  determine  carbon 
in  beryllium,  and  (5)  the  preparation  of  enrlched-oxygen- 
in-berylllum  standards.    (Author) 


nD-607  616  Dlv.    4.  10 

OTS  Prices:  HC  $1.00/MF  $0.50 

Idaho  Univ.,  Moscow. 

NEW  HYPOFLUORITES  CONTAINING  NITROGEN. 

Annual  rept.  no.  1, 

by  Jean'ne  M.  Shreeve.    1  Oct  64.  9p 

Contract  Nonr4217  00,  ARPA  Order  442 

Unclassified  report 

Descriptors:  (•Oxidizers,  Synthesis  (Chemistry)). 
(•Oxyfluorides.  Synthesis  (Chemistry)).  (•Nitrogen 
compounds,  Oxyfluorides).  Fluorinatlon,  Catalysis, 
Stability,  Pyrolysis,  Ultraviolet  radiation.  Chemical 
analysis.  Amines,  Nitrates,  Methane,  Hydrazine 
derivatives. 

Attempts  to  prepare  NF20F  by  (1)  the  fluorinatlon 
of  nitric  oxide:  (2)  the  reaction  of  N2F4  +  HgO;  and  (3)  the 
catalytic  fluorinatlon  of  NF20S02F.  were  unsuccessful. 
Some  preliminary  data  on  the  thermal  decomposition  of 
NF2OS02F  are  included.   Catalytic  fluorinatlon  of 
trifluoro  nltrosomethane  yielded  (CF3)2NOCF3 
>»*lch  was  more  completely  characterized  and  very 
likely  CF3(F)  NOCF3  Is  also  produced.    As  the  other  mem- 
ber of  this  series,  NF20CF3  was  prepared  and  partially 
characterized.    (CF3)2NOCF3  is  stable  to  at  least 
200C  even  in  the  presence  of  equimolar  amounts  of 
elemental  fluorine.    The  thermal  decomposition  of 
CF3C(0)0N0  also  gives  (CF3)2NOCF3  in  about  5%  yields. 
(Author) 


AI>-607  693  Div.    4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Dynatech  Corp.,  Cambridge,  Mass. 

STUDY  OF  OXIDES  FOR  02-N2  SEPARATION. 
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^larterly  progress  rept.  no.  7,  15  Jul-15  Oct  64, 
30  Oct  64.  24p    Dynatech-506 
Contract  AF33  657  10797 

Unclassified  rqwrt 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  avallaUe  copy. 
See  also  AD-603  338. 

Descriptors:  (*Oxygen.  Separation),  (♦Nitrogen, 
Separation),  (*Cobalt  compounds.  Oxides),  (^Palladium, 
Catalysis),  Catalysts,  Porous  materials.  Preparation, 
Particle  size.  Chemical  precipitation.  Beryllium 
compounds.  Aluminum  compounds.  Coatings. 

The  primary  ob]ective  of  the  program  is  the  development 
of  reactant  particles  suitable  for  application  in  a  high 
temperature  02-N2  separator  device.    A  series  of 
approaches  were  followed  to  manufacture  reactant  particles 
with  the  desired  properties.   One  of  the  most  promising 
methods  consisted  of  preparing  the  cobalt  oxide  raw 
material  by  decomposing  and  calcining  cobalt  oxalate. 
By  proper  control  of  the  oxalate  precipitation  conditions, 
it  was  possitde  to  control  the  cobalt  oxalate  crystal 
size.   Upon  decomposition,  tt>e  resulting  oxide  particle  size 
Is  related  to  the  particle  size  of  the  'mother  crystals.' 
The  testing  of  the  reactant  particles  obtained  up  to  date  has 
continued  on  schedule.    Five  Rotary  Disc  Separator  Tests 
were  performed  and  are  reported.    In  these  tests,  the 
performance  of  pure  CoO,  siqiported  CoO,  and  s«q)ported 
Pd  particles  were  measured.    (Author) 
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ANISOTROPY  OF  THE  CHEMICAL  SHIFT  OF  TRAPPED 

CHF3  AND  NFS. 

Technical  rept.  no.  4, 

by  A.  Brooks  Harris,  Earle  Hunt  and  Horst  Meyer. 

10  Oct  64,  50p 

Contract  NonrllSl  12 

Unclassified  report 

Descriptors:  (♦Nitrogen  compounds.  Fluorides), 
(♦Fluorides,  Anlsotropy),  (♦Halogenated  hydrocarbons, 
Anlsotropy),  Complex  compounds.  Crystal  lattices. 
Protons,  Nuclear  magnetic  resonance.  Line  spectrum. 
Chemical  bonds,  Nuclear  qpins. 

A  study  was  made  of  the  F19  chemical  shift  anlsotropy 
in  NFS  and  CHF3  trapped  in  beU-quinol  clathrates.   The 
nuclear  magnetic  resonance  was  observed  at  several  fre- 
cpiencies  with  the  magnetic  field  applied  at  various  angles 
relative  to  the  crystal  axis.   The  orientation  of  the 
molecules  in  the  cavity  and  the  dipolar  broadening  due 
to  the  lattice  protons  could  be  estimated  rather  closely  by 
a  qualitative  analysis  of  the  line  shapes.   The  princlpad 
components  of  the  chemical  shift  tensor  of  NF3  could  be 
determined  from  the  observed  variation  of  the  first  and 
second  moments  of  the  line  with  the  strength  and  orienta- 
tion of  the  magnetic  field.   This  determination  was  further 
substantiated  by  the  good  agreement  between  the  calculated 
and  observed  line  shapes  for  various  values  of  the  magnetic 
field.    For  CHF3,  where  the  chemical  shift  anlsotropy  Is 
smaller,  only  a  cruder  analysis  was  practicable.   The 
sign  and  order  of  magnitude  of  the  chemical  shift  anlsot- 
ropy are  discussed  and  can  be  understood  on  the  basis  of 
current  ideas  about  the  relationship  between  the  bond 
characters  and  the  chemical  shift  anlsotropy.    (Author) 
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VAPORIZATION  OF  COMPOUNDS  AND  ALLOYS  AT 

HKJH  TEMPERATURES.    PART  XVH.  THERMODYNAMIC 

STUDY  OF  TIN  SELENIDE  AND  TIN  TELLURIDE  USINO 

A  MASS  SPECTROB4ETER, 

by  R.  CoUn  and  J.  Drowart.   Sep  64,  30p 

Contract  AF61  052  225,  Pro}.  7350,  Task  735001 

WADD  TR60  782  P17 

UncUaslfled  report 

Descriptors:  (♦Vaporization,  Materials), 
(♦Selenium  alloys.  Vaporization),  (♦TeUurtum  alloys. 
Vaporization),  (♦Tin  alloys,  V^wrizatlon),  (♦Mass 
spectroscopy.  Vaporization),  Enthalpy,  Dissociation, 
Sublimation,  High-temperature  research,  Intermetalllc 
compounds.  Tin  compounds.  Selenium  compounds, 
Telleurtum  compounds. 

In  a  mass  spectrometric  investigation  of  tbe  vapor  in 
ec^illibrium  with  solid  SnSe  and  solid  SnTe,  a  number  of 
reaction  enthalpies  were  measured  and  from  known 
thermochemlcal  data,  the  following  thermochemlcal  valuea 
were  calculated:  enathapy  of  formation  at  298  degrees  of 
a»Se  and  SnTe;  dissociation  energy  of  SnSe  and  SnTe; 
enthalpy  of  dimerizatlon  at  298  degrees  of  SnSe,  SnTe, 
and  SnTe2.   The  dissociation  energies  were  compared  to 
the  available  spectroscopic  data. 
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DIFFERENTL^L  THERMOMETRIC  TITRATIONS  AND 

THE  DETERMINATION  OF  HEATS  OF  REACTION, 

by  Bruce  C.  Tyson,  Jr.,  W.  H.  McCurdy,  Jr., 

and  C.  E.  Bricker.    May  61,  23p 

Contract  AF49  638  467 

AFOSR  762;  PB  171  950 

Unclassified  report 

Descriptors:  (♦Titration,  Thermistors),  (♦Heat  of 
reaction.  Titration),  Silver  compounds,  Nitrates, 
Ammonia,  Pyridines,  Ethylenedlamlne,  Amines,  Alcohols, 
Butanols,  Propanols,  Sodium  compounds.  Hydroxides, 
Test  methods. 

In  tbe  differential  apparatus  designed  for  this  work, 
temperature-sensing  devices  were  placed  in  both  the 
sample  and  blank  solutions.   Sensitivity  greater  than  that 
previously  reported  for  thermometric  titrations  has  been 
obtained  and  extraneous  heat  effects,  such  as  stirring  and 
heats  of  dilution,  have  been  greatly  minimized .   This 
apparatus  has  been  used  to  follow  fourteen  different 
reactions  and  the  heat  of  the  reactloo  has  been  calculated 
for  eleven  of  these  reactions. 
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MATERIALS  AND  STRUCTURES.  MATERIALS  AND 

PROCESSES  ANALYSIS  PROGRAM,  ELECTROCHEMISTRY 

OF  SOLIDS. 

Semiannual  technical  rept.  for  1  Jan-30  Jun  62. 

by  T.  S.  Lee  and  F.  M.  Wachi.    12  Sep  62,  30p 

TDR-69(2240-53)TR-2 

Contract  AF04  695  69 
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Unclassified  report 

Descriptors:  (♦Electrodes,  Chemical  reactions), 
(♦Electrochemistry,  Salts),  (♦Salts.  Electrochemistry), 
Electrolytes,  Silver,  Mercury,  Copper,  Thallium,  Ions, 
Oxygen,  Water,  Reduction  (Chemistry),  Iodine,  Oxidation, 
Cathodes  (Electrolytic  cells).  Chemical  analysis, 
E  lectrodeposition. 
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Electrochemical  reactions  at  metal-drystalllne  salt 
interfaces  were  investigated.  The  cathodlc  reduction  of 
silver  ion,  mercuric  ion,  cupric  ion,  and  thallous  ion  gave 
characteristic  current  voltage  patterns  from  which  informa- 
Uon  about  the  electrode  reactions  could  be  deduced.  The 
reAictlon  of  oxygen  gas  and  water,  and  the  oxidation  of 
Iodide  were  also  observed.  AppUoations  of  electrical 
methods  to  chemloal  analysis  are  diiffussed.  (Author) 
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Callery  Chemical  Co.,  Pa. 

STUDIES  OF  COMPLEX  PERCHLORATES. 

Annual  rept.  ' 

by  C.  R.  Gulbert,  H.  F.  Klodowskl,  aid  A.  D.  McElroy. 

27  Oct  64,  28p 

Contract  Nonr3943  00  Unclassified  report 


CHEMISTRY  -  Division  4 

Descriptors:  (*Perchlorates.  Complex  compounds) 
(•Complex  compounds,  Perchlorates),  Synthesis 
(Chemistry),  Beryllium  compounds.  Zinc  compounds. 
Aluminum  compounds.  Lithium  compounds.  Silicon 
M-fiJ^JT^;  ^°°'"°i  compounds.  Nitrates.  Nitrites, 
Methyl  radicals,  Nltronlum  perchlorate.  Organic 
nitrogen  compounds.  X-ray  diffraction  analysis. 
Raman  spectroscopy.  Infrared  spectroscopy. 

Ch^^mplex  perchlorate  of  beryllium  ((N02)2Be(C104H) 
has  been  prepared  and  characterized,  but  efforts  to  pre- 
pare other  beryllium  derivatives  were  unsuccessful.   A 

3^^''*'''^°'*'*.^"^  »"'°°°  ""  ^^  ^"tral  element 
S^S»?!,K^'    P^""'°*'7  efforts  to  synthesize 
((CH3)4N)3A1(N03)6  have  given  encouraging  results, 
tofrared  and  Raman  spectra  of  severalTomplex  p«;hlo- 

lt^.\^^  ^^fu  °"**~^-    "^^^^  «P««t^*  IndlcatTcovaient 
SXrf  °°  "*  P^  °^  "^  coordinated  perchlorate  giS*. 
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Division  5  •  COMMUNICATIONS 


5.  Communications 
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Space  Technology  Lab.,  Los  Angeles,  Calif. 

SATELLITE  NETWORKS  FOR  CONTINUAL  GLOBAL 

COVERAGE, 

by  R.  David  Luders.   20  May  60.  32p 

STL/TR-60-0000-00 1 26 

Unclassified  report 

Descriptors:  (*Satellite  networks.  Global  communica- 
tion systems),  ("Global  communication  systems.  Satellite 
networks).  Communication  satellites  (Active),  Circular 
orbit  trajectories.  Inclined  orbit  trajectories,  Optimiza- 
tion. Polar  orbit  trajectories.  Effectiveness. 

Solutions  are  obtained  to  the  problem  of  providing 
continual  surveillance  of  latitudinally  bounded  zones  of  the 
globe  by  means  of  a  particular  family  of  satellite  networks. 
Each  network  considered  consists  of  satellites  equally  divid- 
ed among  and   uniformly  distributed  around  circular  orbits 
of  common  altitude;  the  orbit  planes  are  equally  inclined 
with  respect  to  the  equator  and  are  uniformly  arranged 
about  the  polar  axis.    It  is  shown  that  by  properly  choosing 
the  number  and  inclination  of  the  orbit  planes,  the  required 
coverage  may  be  obtained;  furthermore,  a  rational  proce- 
dure is  presented  for  minimizing  the  total  number  of 
satellites  required  at  a  given  altitude.   Results  obtained 
by  this  optimization  technique  are  displayed  graphically  for 
several  representative  cases  of  coverage  requirements. 
(Author) 
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OTS  Prices:  HC  $7.00/MF  $2.00 

Michigan  Technological  Univ.,  Houghton,  Mich. 

ANALYSIS  OF  IONOSPHERIC  DRIFTS  UTILIZING 

DATA  OBTAINED  WITH  CLOSELY  SPACED 

RECEIVERS. 

Final  rept., 

by  Donald  G.  Yerg.    Jun  64,  400p 

Contract  AF19  604  8337,  Proj.  8605,  Task  860502 

AFCRL  64  595 

Unclassified  report 
Descriptors:  (*IODospheric  propagation.  Analysis), 
(*k)nospheric  disturbances,  Analysis),  Radio  signals. 
Drift,  Periodic  variations.  Harmonic  analysis.  Vector 
analysis.  Atmospheric  motion.  Turbulence,  Hydro- 
statics, Hydrodynamics,  Barometric  pressure.  Gas 
ionization.  Electron  density.  Electric  fields.  Electric 
discharges.  Radio  receivers. 

Data  obtained  at  2.33  mc/s  and  4.57  mc/s  with  closely 
spaced  receivers  at  Mayaguez,  Puerto  RIco  were  made 
available  for  analysis.   The  method  of  derivatives  was 
employed  to  obtain  the  average  drift  velocity  vector, 
the  average  conqwnent  of  the  drift  velocity  normal  to  the 
lines  of  constant  signal  intensity,  the  axial  ratio  and 
orientation  angle  of  the  pattern  ellipse,  the  root-mean- 
square  departure  velocity,  the  turbulence  ratio,  the 
relative  period  of  signal  fading.    Daily  and  seasonal 
studies  are  presented  for  each  of  these  parameters.    A 
kinematic  study  and  the  observational  data  support  a 
postulate  that  the  ionospheric  irregularities  are  associ- 
ated with  the  development  of  electric  fields  and  sub- 
sequent discharge  processes.    (Author) 
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CONVERSION  AND  RECONVERSION  OF  FREQUENCY- 
DIVISION  MULTIPLEXED  SIGNALS  TO  PULSE -CODED 
SIGNALS, 

by  M.  Plckover.    Aug  64,  22p 
Task  1E6  34301  D244  07  04 
USAEL.TR2488 

Unclassified  report 

Descriptors:  (*Analog-to-dlgltal  converters, 
^ech  transmission),  (•Digital-to-analog  converters. 
Speech  transmission),  ('Speech  transmission. 
Analog-to-digital  converters).  Data  transmission 
systems.  Digital  systems.  Telephone  communication 
systems.  Coding,  Decoding,  Signal-to-noise  ratio. 
Transmission  lines. 

The  conversion  of  a  frequency-division  mult^lexed 
(FDM)  signal  to  pulse-code  modulation  (PCM)  signal  and 
the  reconversion  to  its  original  FDM  signal  has  been 
accomplished.   Some  of  the  theoretical  considerations  and 
actual  results  are  discussed  and  tabulated.   An  application 
of  a  complete  system  and  its  advantages  are  presented. 
(Author) 
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Ohio  State  Univ.,  Columlius.   Research  Foundation. 

THE  INTELLIGIBILITY  OF  TWICE  DETERIORATED 

SPEECH, 

Technical  note  no.  101, 

by  John  W.  Black  and  Joseph  G.  Agnello.   Sep  64, 

15p   OSURF-1002 

Contract  Nonr495  18,  ProJ.  NR145  993 

Unclassified  report 

Prepared  in  cooperation  with  Temple  Univ.,  Philadelphia, 
Pa. 

Descriptors:  (^Communication  systems.  Speech  recogni- 
Uon),  (*Speech  recognition.  Intelligibility),  (•Intel- 
ligibility, Speech  recognition).  Signals,  Signal-to-noise 
ratio.  Distortion,  Acoustics,  Hearing,  Least  squares 
method. 

Four  aspects  of  distorted  and  controlled  speech  signals 
were  tested  with  respect  to  the  intelligibility  of  the  signals: 
signal  level,  signal-to-nolse  ratio,  the  absence  of  acous- 
tically weak  segments,  and  periodic  interruptions.    Each 
distortion  was  represented  in  six  degrees.    From  a  mean 
intelligibility  score  of  each  condition,  values  of  intel- 
ligibility were  predicted  for  doubly  distorted  speech  under 
assumptions  that  the  distortions  were  non-overl^>ping  and 
that  a  pair  of  distortions  should  produce  the  joint  effect 
of  the  two  singly.   Thus,  the  predictions  were  made  by 
multiplying  the  values  associated  with  individual  distor- 
tions.  The  results  were  in  keeping  with  the  assumption 
that  the  intelligibility  of  an  imperfect  communication 
system  can  be  estimated  if  the  relative  effects  of 
individual  deterrents  to  intelligibility  in  the  system  are 
known.   Although  the  assumption  of  joint  probability  is 
tenable  as  a  first  approximation,  the  error  is  more  fre- 
quently In  the  direction  of  an  over-estimation  of  the 
intelligibility  of  the  signal  rather  than  an  under-estlm*- 
tion.  (Author) 


AD-607  938  Div.   5,  30 

OTS  Prices:  HC  $1.0o'/MF  $0.50 

RAND  Corp..  Santa  Monica,  Calif. 

SOME  THOUGHTS  ON  DEVELOPING  FUTURE 

COMMAND  AND  CONTROL  SYSTEMS, 

by  S.  M.  Genensky  and  A.  E.  Weasel.   Oct  64.  23p 

P-2941-1 

TTn/>iaMified  report 
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COMMUNICATIONS  -  Division  5 


This  paper  was  prepared  for  presentation  at  the  Tenth 
Annual,  and  First  International,  Meetli^  of  the  Western 
Section  of  the  Operations  Research  Society  of  America 
in  Honolulu,  Hawaii,  Sep  64. 

Descriptors:  (•Command  and  control  systems,  Opera- 
tions research),  (*Operations  research.  Command 
and  control  systems).  Military  requirements.  Communi- 
cation systems.  Control  systems.  Design. 

The  'broad  systems'  and  'bits  and  pieces'  approaches 
to  handling  the  development  of  improred  command  and 
control  systems  were  examined  and  found  to  be  un- 
satisfactory.   An  alternative  approach  was  suggested 
which  involves  the  active  participation  of  the  user 
command  in  the  evolution  of  Its  own  command  and 
control  system  with  a  group  of  millUry  hardware  and 
software  experts  who  have  acquired  extensive  experience 
developing  conunand  and  control  systems,  and  who  are 
convinced  of  the  necessity  for  the  user  command  to 
actively  participate  in  the  evolution  and  development  of 
Its  own  command  and  control  system.   (Author) 


AD-607  987  Div.    5,  7.  8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Aerospace  Technology  Div.,  Library  of  Congress, 

Washington,  D.  C. 

COMMUNICATIONS  NETWORKS.    PT.  n.  DESIGNATIONS 

AND  ABBREVIATIONS. 

Rept.  no.  4. 

28  Oct  64,  67p 

ATD  P64  58;  TT  64  71659 

Unclassified  report 
Rept.  on  Surveys  of  Soviet-Bloc  Scientific  and  Technical 
Literature.   See  also  TT-64-13297. 

Descriptors:  (•Communication  equipment,  USSR), 
Networks. 

Transliterated  designations  and  names  are  given  for 
Soviet  communication  equipment  designations.    The  de- 
signations are  listed  alphabetically  according  to  the 
Russian  alphabet.   A  brief  description  Is  given  of  the 
equipment  under  each  entry. 
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Division  6  •  DETECTION 


6.  Detection 
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Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 

RADIANCE  OF  ROCKET  ENGINE  FLAMES  AT  LOW 

ATMOSPHERIC  DENSITY, 

by  George  O.  Abell.    1  Nov  58,  38p 

STLA5M-TN-0165-00199 

Unclassified  r^wrt 

Prepared  in  cooperation  with  California  Univ.,  Los 

Angeles. 

Legibility  of  this  document  is  in  part  unsatisfactory. 

Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Guided  missiles.  Tracking),  (*Rocket 
motors.  Exhaust  flames),  (*Exhaust  flames,  Brightness), 
Low-pressure  research.  Photographic  analysis.  Ballistic 
cameras,  Photographic  analysis,  Photograf^c  images. 

Photometry  was  performed  on  71  photographs  of  a  model 
engine  flame  fired  under  simulated  high-altitude  conditions 
In  a  low  pressure  chamber  to  determine  the  flame 
brightness.    The  photographs  were  obtained  in  three  colors 
covering  the  spectral  range  from  3600  to  8600,  and 
at  ambient  pressures  of  3-,  30-,  160- ,  and  760-mm  of  Hg. 
The  surface  brightness  of  the  flame  alternates  by  a  factor 
of  nearly  10,000  as  the  ambient  pressure  is  lowered  from 
sea  level  to  3  mm  of  Hg.   On  the  other  hand,  the  flame 
dimensions  dilate  by  a  factor  of  10,  so  the  total  energy 
radiated  by  the  flame  drops  only  a  factor  of  100  over  the 
pressure  range  covered.    A  discussion  is  given  of  the 
factors  affecting  the  relative  exposure  of  the  flame  under 
various  conditions  on  the  photographic  emulsion  in  a 
ballistic  camera.   It  is  shown  that  at  the  ranges  of 
interest,  the  flame  will  usually  image  either  as  a  line  or 
point.    (Autlior) 
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RAND  Corp.,  Santa  Monica,  Calif. 
DETECTION  OF  THE  ELECTROMAGNETIC  RADIA- 
TION FROM  NUCLEAR  EXPLOSIONS  IN  SPACE, 
by  W.  J.  Karzas  and  Richard  Latter.   Oct  64.  44p 
RM-4306  Unclassified  report 

Descriptors:  (*Nuclear  explosions,  Detection),  (♦Elec- 
tromagnetic waves,  Nuclear  e;q)losions).  Upper  atmos- 
phere. Terrestrial  magnetism.  Electric  currents.  Space 
weapons.  Mathematical  analysis. 

The  electromagnetic  signal  generated  by  interaction  of 
nuclear-e}q)losion-lnduced  electric  currents  with  the  geo- 
magnetic field  can  serve  as  a  basis  for  detecting  such  ex- 
plosions at  extreme  distances  from  the  earth.  In  the  pres- 
ent paper,  an  earlier  theory  of  this  phenomenon  developed 
by  the  authors  is  extended  to  allow  estimates  of  the  maxi- 
mum detection  range.   It  is  concluded  that  this  electro- 
magnetic signal  may  be  detectable  at  distances  of  the 
order  of  10  to  the  7th  power  times  the  square  root  of  Y  sub 
KT  kilometers  from  a  nuclear  explosion  of  total  yield  Y 
sub  KT  kilotons.  (Author) 
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Space  Technology  Labe.,  Inc.,  Los  Angeles,  Calif. 
TRACKING  WITH  POOR  NOMINAL  CONDITIONS. 
Iqr  D.  Morrison.    18  May  59,  3p  STL/PA-2027-01/6 

Unclassified  report 

Descriptors:  (•Tracking,  Spacecraft),  (nteratlve 


methods.  Tracking),  Matrix  algebra.  Functions, 
Iterative  methods.  Equations. 

Tracking  of  spacecraft,  when  a  good  set  of  nominal  con- 
ditions Is  not  available,  is  described  by  using  iterative 
methods. 
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Army  Electronics  Labs.,  Fort  Monmouth,  N.  J. 

A  NEW  TYPE  OF  DOPPLER  SIMULATOR, 

by  John  L.  Kerr.   Jun  64,  26p 

Task  1G6  20901A040  01 

USAEL  TIU493 

Unclassified  report 
Descriptors:  (*Doppler  effects.  Simulate  re), 
Doppler  radar.  Microwave  networks,  Phase  shifters. 
Waveguides,  Moving  target  indicators,  Simulation, 
Radar  targets. 

The  design  of  a  new  type  of  doppler  simulator,  fabricated 
at  USAEL,  Is  based  on  a  rectangular  waveguide  in  the 
form  of  a  closed  E-plane  circular  loop  fed  by  a  90-degree 
H-plane  comer.   The  waveguide  loop  Is  divided  symmetri- 
cally in  the  plane  of  the  loop.    The  two  sections  are  so 
arranged  that  one,  the  rotor,  may  be  continuously  rotated 
while  the  other,  the  stator,  which  contains  the  Input  wave- 
guide, remains  fixed.   The  simulator  produces  a  highspeed 
linear  phase  shift  with  relatively  low  mechanical  roUtional 
speed.   Target  direction,  approaching  or  receding,  can  be 
simulated  by  choosing  the  appropriate  direction  of  rotation. 
The  device  is  useful  in  a  laboratory  bench  setup  as  well  as 
for  field  operation.   (Author) 


AD-607  946 
OTS  Prices: 


Div.    6 
HC  $3.00/MF  $0.75 


Lament  Geological  Observatory,  Palisades,  N.  Y. 

RESEARCH  DIRECTED  TOWARD  THE  USE  OF  LONG 

AND  INTERMEDIATE  PERIOD  SEISMIC  WAVES  FOR 

THE  IDENTIFICATION  OF  SEBMIC  SOURCES. 

Final  rept.  for  Aug  60-Jul  64, 

by  L.  E.  Alsop.   31  Jul  64,  64p 

Contract  AF19  604  7376,  Pro).  8652,  ARPA  Order292. 

Task  865203 

AFCRL  64  835 

Unclassified  report 
Descriptors:  (•Seismic  waves.  Identification), 
(•Nuclear  explosions,  Detection),  (•Detection,  Under- 
ground expolsions).  Seismographs.  Sources,  Fourier 
analysis.  Data  processing  systems.  Digital  computers, 
Seismology,  Data,  Mapping,  Velocity.  Spectrographic 
analysis. 

Of  particular  interest  to  the  needs  of  Project  VELA- 
UNIFORM  are  the  following:  a  study  of  the  radiation 
patterns  of  surface  waves  from  underground  nuclear 
explosions  and  small  magnitude  earthquakes,  wherein 
It  was  determined  that  the  radiation  pt^rns  from  ex- 
plosions in  tuff  and  alluvium,  but  not  in  granite,  could 
be  interpreted  as  arising  from  an  explosive  force  acting 
'AS  a  step  function  in  time;  a  study  of  the  relative  excita- 
tion of  surface  waves  by  earthquakes  and  underground 
explosions,  which  yielded  the  result  that  most  but  not  all 
of  the  earthquakes  studied  generated  surface  waves  5  to 
10  times  greater  than  the  maximum  observed  for  ex- 
plosions of  the  same  Richter  magnitude;  an  almost  com- 
plete summary  of  Raylelgh  wave  phase  and  group  velocities 
for  various  regions  of  the  world:  a  program  of  epicenter 
relocation  carried  out  so  far  for  the  South  Pacific  Ocean, 
the  Arctic  north  of  60  degrees  N,  the  Gulf  of  Aden,  Red 
Sea,  and  Arabian  Sea,  the  African  Rift  Zone,  and  the 
Central  Indian  Ocean,  which  showed  that  In  these  places 
at  least  large  earthquakes  are  confined  to  much  smaller 
regions  than  previously  thought;  successful  utilization  of 
displacement  transducers  with  long  period  seismometers. 
(Author) 
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7.  Electrical  Eaulpment 

AD-607  425  DIt.   7 

OTS  Prices:  HC  $5.00/MF  $1.00 

Army  Electroolcs  Lsbs..  Fort  Momijouth,  N.  J. 
PROCEEOmOS,  ANNUAL  POWER  SOURCES 
CONFERENCE  (14th),  17-19  MAY  I  WO. 
19  May  60,  162p 

Unclassified  report 
This  conference  was  formerly  caUM)  The  .Battery 
Research  and  Development  Conference. 
L«gibllity  of  this  document  la  in  part  unsatisfactory. 
Reproductloo  has  been  made  from  t>est  available  copy. 

Descriptors:  (•Batteries  and  Components,  Symposia), 
{•Power  supplies.  Symposia),  (•Electric  power 
production.  Symposia),  Energy  converaion.  Solar  radiation. 
Thermal  radiation.  Fuel  cells.  Storage  batteries. 
Primary  cells.  Electrochemistry,  Reviews. 

Contents: 

Thermal  Energy  Conversion 

Solar  Energy  Conversion 

Fuel  Cell  Batteries 

Secondary  Batteries 

Comparison  Of  Energy  Conversion  l^stems 

Energy  Storage  Devices 

High  Rate  Batteries 

Primary  Batteries 


AD-607  528  Div.    7,  8 

OTS  Prices:  HC  $S.00/MF  $1.00 

Tbenno  Electron  Engineering  Corp.,  Waltham,  Mass. 
EFFECT  OF  ELECTRODE  CONFIGURATION  ON 
THERMIONIC  CONVERTER  OUTPUT  CHARACTERISTICS. 
Annual  technical  summary  rept.  no.  8,  Mar  63-Mar  64, 
by  A.  ShavIt  and  S.  S.  Kirtrilakls.   Mar  64.  153p 
TE7-65 

Contract  AF19  604  8453,  ProJ.  6694»  Task  669409 
AFCRL  64  721 

Unclassified  report 


Descriptors:  (*Thermlonlc  converters.  Electrodes), 
Energy  converelon,  Plasma  medium.  Cesium,  Ions, 
Vapor  pressure.  Rhenium,  Molybdenum,  Electrical 
properties.  Diodes,  Woik  functions.  Test  equipment. 

The  work  function  of  a  large  planar  polycrystalline 
rhenium  emitter  in  the  presence  of  cesium  vapor  was 
determined  through  measurements  of  the  lower  mode 
saturation  current.   The  range  of  measurement  of 
emitter  temperatures  was  700K  to  2100K  and  of  cesium 
vapor  pressures,  0.0002  to  2  mm  Hg.    The  experimental 
results  were  extrapolated  ty  another  order  of  magnitude 
to  cesium  pressures  up  to  30  mm  Hg  to  cover  the  whole 
range  of  operations  of  a  thermionic  converter.   A  miq> 
showing  all  the  thermionic  properties  of  a  rhenium 
emitter  was  prepared.   In  addition,  eie  work  function  of  a 
polycrystalline  molybdenum  collector,  in  the  presence  of 
cesium  v^iwr,  was  determined  experimentally  through 
both  emission  and  collection  processss.   Based  on  the  data 
obtained,  the  performance  of  the  thennlonlc  converter  was 
correlated  in  terms  of  the  deviation  of  the  actual 
performance  from  the  'ideal'  performance.    Particular 
attention  was  focused  on  the  current  deficiency  under  ion- 
rich  conditions.    A  detailed  descriptton  of  the  test  vehicle  is 
given.   (Author) 


AD-607  544  Div.   7 

OTS  Prices:  HC  $2.00/MF  $0.50 


Army  Electronics  Labs.,  Fort  Monmouth,  N.  J. 
INVESTIGATION  OF  THE  HYDROGEN-OXYGEN  FUEL 


ELECTRICAL  EQUIPMENT  -  Division 


CELL  n, 

by  Walter  G.  Taschek  and  Herbert  F.  Hunger. 

Jul  64,  48p 

Task  1G6  22001A053  04 

USAEL  TR2491 

Unclassified  report 
See  also  PB-147  388. 

Descriptors:  (•Fuel  cells,  Electrodes),  (•Electrodes, 
Fuel  ceUs).  Hydrogen,  Oxygen,  Air,  Electrolytes, 
Acids,  Electrical  properties.  Carbon,  Performance 
(Engineering),  Life  expectancy.  Polarization,  Energy  con- 
version. Halocarbon  plastics.  Waxes,  Moistureproofiag, 
Catalysis.  Surface  area.  Preparation. 

This  report  is  Intended  to  advance  the  general  knowledge 
of  fuel  cells  and  to  provide  information  concerning  high 
drain  hydrogen  and  oxygen  (air)  electrodes  for  use  in  acid 
electrolytes.   The  information  offered  as  a  result  of  this 
investigation  includes  the  various  preparation  stepe  and 
sequence  of  steps  involved  in  preparing  electrodes  with 
high  current  carrying  ability,  the  characterization  of  the 
carbon  carrier  material  used,  and  the  results  of  performance 
and  life  tests.   Theoretical  considerations  concerning 
the  polarization  behavior  of  oxygen  electrodes  and  the 
position  of  the  reaction  zwie  within  the  electrode  structure 
are  offered.    (Author) 


AD-607  651  DtT,   7,  12 

OTS  Prices:  HC  $2.00/MF  $0.50 

Space  Sciences  Lab.,  General  Electric  Co., 
Philadelphia,  Pa. 

DESIGN  FEATURES  OF  RACK  AND  PANEL  CONNEC- 
TORS FOR  THE  MARK  3  RE-ENTRY  VEHICLE  INSTRU- 
MENTATION SHELF. 
Technical  information  series, 
by  C.  E.  McOsker.    31  Jan  61,  48p   R61SD16 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descrlptora:  (•Electric  connectors,  Instrument  panels), 
(•Instrument  panels.  Reentry  vehicles).  Control  panels. 
Design,  Environmental  tests.  Beryllium  alloys,  C(^>per 
alloys.  Instrumentation,  Performance  (Engineering), 
Electrical  properties. 

This   report  summarizes  the  results  of  tests  performed 
on  a  modified  design  of  standard  rack  and  panel  multiple- 
contact  connectors  with  removeable  contacts  for  their 
use  in  the  Mark  3  re-entry  vehicle  instrumentation  shelf. 
New  connectors  made  to  the  modified  design  have  been 
subjected  to  the  required  tests  in  applicable  paragraphs 
of  MIL  C  5015.  Mark  3  component  specification  NCS  1692, 
and  specific  design  engineering  instructions.   The  connec- 
tors successfully  complied  with  the  environmental  quall- 
ficatKm  test  requirements  of  these  specifications.  (Author) 


AD-607  704  Div.    7,  24 

OTS  Prices:  HC  $2.00/MF  $0.50 

Edgerton,  Germeshausen  and  Grier,  Inc.,  Boston,  Mass. 

PHOTOGRAPHIC  RECONNAISSANCE  TERRAIN 

ILLUMINANTS. 

Interim  engineering  rept., 

by  P.  Bruce  NeweU  and  A.  B.  White.    30  Sep  64,  48p 

EGG  B-2904 

Contract  AF33  657  11327,  Pro).  6220,  Task  622005 

Unclassified  report 

See  also  AD-601  854. 
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Division  7  •  ELECTRICAL  EQUIPMENT 


Descriptors:  (*IUumination,  Photographic 
reconnaissance),  (*Xeix>n  lamps.  Design),  ('Reflectors, 
Xenon  lamps).  Electric  arcs,  Electrodes,  Heat  transfer. 
Cooling,  Cathodes,  Materials,  Soldered  Joints,  Lumines- 
cence, Nlgfat  photography.  Aerial  photography.  Lighting 
equipment. 

This  Investigatory  work  was  directed  toward  the 
achievement  of  llquld-cooled  tubular  xenon  sources 
suitable  for  use  as  continuous  (d-o)  sources  for  night 
terrain  illumination.    The  most  useful  lamp-reflector 
design  for  night  aerial  strip  photography  should  produce  a 
rectangular  beam  of  light  whose  intensity  Is  contoured 
over  its  cross  section  In  such  a  way  as  to  produce 
uniform  e^qxjsure  over  the  extremes  of  the  film  plate. 
It  Is  shown  that  by  introducing  a  cylindrical  parabolic 
reflector  with  a  line  source  mounted  at  its  focus,  light 
can  easily  be  directed  into  a  rectangular  beam.   Work 
was  done  on  the  design  of  a  water-cooled  7-mm  bore, 
3-ln.  arc  length  lamp.   Investigation  was  also  made 
into  the  material  and  configuration  for  suitable  electrodes, 
low  RFI  starting  methods,  spectral  measurement  of  the 
ou^t  of  stich  a  lamp,  and  the  design  and  fabrication 
of  a  tailored  beam  reflector. 


AD-607  707 
OTS  Prices: 
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HC  $3.00/MF  $0.75 


Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 

A  MATHEMATICAL  MODEL  FOR  A  DRY  POWDERED 

MAGNETIC  CLUTCH. 

Final  rept., 

by  E.  P.  Blackburn.   Jul  60,  86p  STL/TR-60-0000-09149 

Contract  AF04  647  309 

Unclassified  report 

Descriptors:  (*Clutches.  Mathematical  models), 
(♦Mathematical  models.  Clutches),  Operation,  Torque, 
Equations,  Synchros,  Iron,  Powder  metals.  Simulation, 
Feedback,  Control  systems. 

A  mathematical  model  was  developed  for  a  magnetic 
clutch.   The  clutch  is  an  electromechanical  device 
designed  to  transmit  a  torque  which  can  be  modulated 
with  an  electric  current.    Torque  is  transmitted  through 
a  dry,  ferrous  powder  located  between  the  input  and 
output  members.    The  action  of  this  powder  is  controlled 
by  a  magnetic  field.   Clutches  of  this  type  are  produced 
commercially  by  Lear,  Inc.   A  physical  explanation  of 
the  torque-producing  mechanism  was  given,  and  the 
output  torque  was  defined  In  terms  of  the  total  flux 
passing  through  the  powder.   The  flux  produced  by 
a  signal  current  to  the  clutch  Is  affected  by  eddy  currents, 
hysteresis  and  by  the  the  non-constant  permeability  of  the 
ferrous  powder.   The  eddy  current  effect  can  be 
described  by  the  diffusion  equation,  and  the  hysteresis 
effect  by  a  describing  function.    The  non-constant 
permeability  of  the  powder  Is  essentially  a  dynamic  effect 
and  Is  evaluated  from  the  experimental  data.   Experimental 
data  was  given  for  the  clutch,  and  the  correlation 
between  the  analytical  model  and  this  data  was  shown. 
(Author) 


AD-607  784 
OTS  Prices: 


Dlv.    7,  8,  30 
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Research  Lab.  of  Electronics,  Mass.  Inst,  of  Tech., 
Cambridge. 

RESEARCH  ON  NEW  CONCEPTS  IN  ENERGY  CON- 
VERSION. 

Quarterly  technical  progress  rept.  no.  4,  1  Jun-31  Aug  64, 
by  W.  D.  Jackson,  G.  A.  Brown,  J.  L.  Kerrebrock,  aod 
E.  N.  Carabateas.    15  Sep  64,  31p 
Contract  AF33  615  1083,  ProJ.  8173,  Task  817306 

Unclassified  report 


See  also  AD-603  235. 

Descriptors:  ('Energy  conversion,  Magnetohydro- 
dynamics),  (*Magnetohydrodynamlcs,  Power  supplies), 
(♦Thermionic  converters,  Materials),  Generators, 
Liquid  metals.  Electrical  conductance.  Alkali  metals. 
Vaporization,  Cesium.  Transport  properties.  Metal 
films.  Ions,  Penetration,  Tungsten,  Single  crystals. 
Thermionic  emission. 

Research  progress  in  the  following  areas  is  reported: 
(1)  magnetohydrodynamic  power  generation  with  liquid 
metals,  (2)  liquid-metal  magnetohydrodynamic  generators, 

(3)  alkali-metal  magnetohydrodynamic  generators,  and 

(4)  thermionic  energy  conversion. 
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OTS  Prices:  HC  $3.00/MF  $0.75 

Instrumentation  Lab.,  Mass.  Inst,  of  Tech.,  Cambridge. 

ON  DEVELOPING  AND  APPLYING  A  HALL 

GF^'ERATOR  EQUIVALENT  CIRCUIT. 

Bachelor's  thesis, 

by  Clarence  Zicko.    25  May  59,  82p   T-226 

Contract  AF04  647  303 

Unclassified  report 

Legibility  of  this  docrunent  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Hall  effect.  Generators),  (^Generators, 
Hall  effect).  Models  (Simulations),  Circuits,  Electrons, 
Quantum  mechanics.  Semiconductors,  Magnetic  fields. 
Electric  fields.  Amplifiers,  Equations. 

The  purpose  of  the  thesis  was  to  develop  a  Hall  generator 
equivalent  circuit.   This  circuit  is  based  upon  theoretical 
expressions  governing  the  device.    How  well  the  model 
describes  the  device  was  revealed  by  comparing  theoretical 
calculations  and  experimental  results.    Although  only 
qualitative  comparisons  are  made,  the  results  show  that 
the  model  does  describe  the  device.   The  model  accounts 
for  magneto- resistive  effects  and  Hall  terminal  loading. 
(Author) 
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OTS  Prices: 
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Allison  Dlv.,  General  Motors  Corp.,  Indianapolis,  Ind. 

HIGH  VOLTAGE  THERMIONIC  CONVERTERS. 

Final  rept.  for  1  Mar-31  Aug  64, 

by  D.  L.  Dresser.   Oct  64,  1  2p   EDR-3999 

Contract  AF33  615  1533 

Pro].  8173,  Task  817305 

APL  TDR64  120 

Unclassified  report 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  ('Thermionic  converters.  Performance 
(Engineering)),  Design,  Geometry,  Materials,  Molybdenum, 
Tantalum,  Tungsten,  Rhenium,  Manufacturing  methods. 
Electric  currents.  Voltage,  Ionic  current.  Thermal 
radiation.  Data,  Graphics. 

Several  emitter  materials,  tantalum,  tungsten  and  rhenium, 
and  two  emitter  geometries,  planar  and  excess  area 
were  evaluated  in  a  flexible  laboratory  thermionic  con- 
verter design.    Results  are  reported  from  six  converters 
that  were  tested  for  a  total  of  1070  hr.    E;q)erlmental 
results  from  the  excess  area  emitter  converters  did  not 
exhibit  the  current  enhancement  observed  in  multicapillarjr 
and  slotted  emitter  converters  developed  on  a  previous 
Air  Force  contract.   While  the  electron  currents  In  the 
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passive  mode  at  relatively  low  ceUum  pressure  were  In 
qualitative  agreement  with  theory,  the  actual  current 
densities  obtained  were  not  high  enough  to  produce  practical 
power  densities  at  high  output  voltage.   The  method  of 
emitter  fabrication  which  used  a  niobium  braze  material 
appears  to  be  a  primary  reason  f»t  the  low  performance. 


AD-607  968  Dlv.    7 
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Lockheed  Missiles  and  Space  Co.^  t>alo  Alto,  Calif. 

LITHIUM-SILVER  CHLORIDE  SECONDARY  BATTERY 

INVESTIGATION.  j 

Quarterly  technical  progress  repti  no.  3, 

by  J.  E.  Chilton,  Jr.  and  R.  W.  Hotslnger.    14  Oct  64, 

30p 
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ELECTRICAL  EQUIPMENT  •  Division  7 


See  also  AD-499  399. 

Descriptors:  ('Batteries  and  components.  Storage 
batteries),  (*Storage  batteries.  Electrodes),  (*Electrode8, 
Storage  batteries).  Lithium,  Silver  compounds. 
Chlorides,  Electrolytes,  Voltage,  Electric  currents. 
Life  expectancy.  Aluminum  compounds.  Nickel  compounds. 
Polarization,  Radlatlcn  damage.  Electrochemistry, 
Electrodeposltlon,  Resistance  (Electrical),  Design. 
Aerospace  craft. 

Aluminum  cased  cells  were  tested  for  leaks,  with  a 
Helium  leak  detector,  before  filling.    Hull  cell  experiments 
showed  best  lithium  deposition  10  to  4  ma  per  square  cm 
for  lithium  chloroalumlnate  solutions.   Silver  chloride 
solubility  was  10  to  the  10th  power  times  more  insoluble 
In  propylene  carbonate  than  In  water.    Heat  of  reaction  for 
llthlum-sUver  chloride  was  found  to  be  67.5*  1  K  cal/mole. 
Llthlum-sUver  chloride  cell  cycle  life  was  Improved  at 
high  temperature.   TTie  nickel  chloride  utilization  (initial 
discharge)  in  a  lithium-nickel  chloride  ceU  was  found  to 
be  20%  for  a  voltage  end  point  of  1.88  volts.    (Author) 
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Division  8  -  ELECTRONICS  AND  ELECTRONIC  EQUIPMENT 


8.  Electronics  and  Electronic 
Equipment 


treatment  Is  used  to  bring  the  DFbelow  1.5%.    Minor, 
but  Important  modifications  were  made  in  the  equipment, 
and  the  thinfllm  monitor  and  microcircuit  jig  are 
operating  satisfactorily.    (Author) 
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OTS  Prices:  HC  $7.00/MF  $1.75 

Sylvania  Electric  Products,  Inc..  Waltham,  Mass. 

HARDENED  ANTENNA  STUDIES.    ELECTRICAL 

INVESTIGATION  OF  HARDENED  HF  ANTENNAS. 

Final  rept.  for  15  Mar  63-15  Mar  64, 

by  E.  Stephanlac.  J.  Snitkoff.  H.  Zeltzer.  W.  UnderhlU, 

and  T.  Ng.   Sep  64.  385p  SEP-F607-1 

Contract  AF30  602  2932.  Pro].  4519.  Task  451906 

RADC  TDR64  184  VIA 

Unclassified  report 

Legibility  of  this  docimient  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (^Antennas,  Performance  (Engineering), 
Slot  antennas,  Spiral  antennas,  Underground  antennas. 
Antenna  configurations.  Antenna  radiation  patterns. 
Shelters,  Nuclear  explosion  damage,  Medium  frequency. 
High  frequency,  Very  high  frequency.  Ultrahigh 
frequency,   Design,Economics,  Model  tests. 

This  engineering  study  has  resulted  In  the  generation  of 
efficient  antenna  techniques  consistent  with  the  capabilities 
to  withstand  the  effects  of  nuclear  weapons.   The  HF  antenna 
techniques  considered  in  this  study  are  useful  throughout 
the  2-30  mc  frequency  band;  the  UHF  antennas  operate 
in  the  225-400  mc  region.   The  program  was  divided  into 
two  phases.    Phase  I  was  a  theoretical  study  of  antenna 
techniques  which  were  Investigated  with  regard  to 
feasibility,  configuration  required,  bandwidth  possibilities, 
efficiency,  radiation  patterns,  hardness  ratings,  debris 
effects,  and  economic  analysis.    Phase  II  involved  the 
fabrication  and  test  of  electrical  models  of  the  most 
promising  designs.    This  phase  resulted  in  design  data, 
cost  and  hardness  estimates  for  antennas  for  tlie  HF 
and  UHF  bands.    (Author) 
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Comell-Dubiller  Electronics  Dlv.,  Federal  Pacific 

Electric  Co.,  Norwood,  Mass. 

PRODUCTION  ENGINEERING  MEASURE  FOR  THE 

PRODUCTION  OF  SILICON  MONOXIDE  CAPACITORS 

MICROELEMENT. 

^larterly  rept.  no.  5,  31  May-31  Aug  64, 

by  J.  J.  O'Connor.   31  Aug  64,  27p  ~ 

Contract  DA36  039AMC01478E 

Unclassified  report 

See  also  AD-603  080. 

Descriptors:  (*Capacltor8,  Manufacturing  methods), 
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Deposition  masks  were  completed  and  used  to  fabricate 
all  the  required  types  of  SIO  capacitor  microelements. 
The  masks  appear  to  be  of  correct  dimensions.   Com- 
mercially glazed  and  metallized  substrates  were  tested 
and  found  satisfactory  except  for  a  thickness  variation 
of  0.003  inch  over  specifications.   Microelements 
fabricated  on  these  substrates  occasionally  yielded 
c^>acltors  with  very  low  dissipation  factors  (0.1  -0.5%) 
directly  from  the  deposition  cycle;  most  elements  how- 
ever, had  DF  values  near  4%.   Apost-fabrication  beat 
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Linearly  polarized  backfire  antennas  are  described 
which  have  high  front-to-back  ratio  and  very  low  sidelobes. 
The  backfire  radiation  is  produced  from  a  meandering 
conductor.   The  principal  directional  characteristics 
can  be  determined  by  using  linear  array  theory.   When  the 
conductor  is  periodic  this  can  be  related  to  a  series 
expansion  of  the  fields  in  space  harmonics.   The 
radiation  properties  of  periodic  backfire  zigzags  are 
compared  to  the  end-fire  type  previously  reported. 
Bandwidth  limitations  on  the  baclcfire  periodic  zigzags 
are  readily  extended  l)y  tapering  the  structure  to 
produce  a  log'-perlodlc  antenna.    Measured  patterns 
aixl  impedance  of  several  log-periodic  zigzag  antennas 
illustrate  how  the  performance  is  related  to  that  of  the 
periodic  structures.    (Author) 
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Investigations  were  performed  on  three  types  of  micro- 
electronic devices:   multiple  diode  wafers.  Inversion  layer 
diode  amplifiers,  and  versatile  linear  amplifiers.    Two 
failure  mechanisms  were  Identified  and  studied  in  detail: 
unsuspected  diffusion  barriers  from  photoetch  procedures, 
and  variations  in  passivation  layer  properties.   The  rela- 
tionship to  these,  of  current  amplification  (beta),  or  reverse 
voltage  breakdown,  of  leakage,  and  other  quantities  was  ex- 
amined.   Each  step  in  microelectronic  device  fabrication 
was  investigated  for  its  contribution  to  failure  mechanisms. 
A  partially  conducting  region  in  the  passlvatlng  oxide  was 
identified  and  studied,  300  ±100  A  from  the  silicon.   This 
contributes  to  the  leakage  in  microelectronic  devices  usually 
attributed  entirely  to  channels  in  the  silicon.  (Author) 
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Descrtptors:  (*An«)llflers,  X-bani),  (•Oscillators, 
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This  report  covers  the  work  to  build  and  evaluate  an 
ejqjerlmental  Electromagnetic  Amplifying  Lens  (EAL)  at 
X-band  which  will  demonstrate  the  practicality  of  the 
EAL  principle,  and  to  carry  out  a  theoretical  and  experi- 
mental Investigation  of  fabrication  techniques  and  tube 
components  necessary  for  the  embodiment  of  the  EAL 
principle  in  a  practical  siqwr  power  millimeter  wave 
oecllUtor  or  amplifier.    During  the  quarter,  a  dectelon 
was  reached  to  Incorporate  into  the  8AL  a  new  cathode 
which  would  provide  an  accurate  cathode-anode  spacing. 
Design  work  proceeded  toward  this  end  and  was  largely 
complete  by  the  end  of  January.   Simultaneously,  tests 
were  conducted  on  the  EALat  5250  -  6650  Mcs  to  determine 
the  effects  of  driving  the  tube  at  these  frequencies.    A 
post-operative  analysis  of  the  disassembled  EAL  Indicated 
that  severe  arcing  and  melting  of  copper  had  occurred 
within  the  tube.    There  was,  therefore,  additional  difficulty 
imposed  upon  the  analysis  of  previous  results.   The 
cathode  redesign  was  modified  to  eliminate  arcing 
problems  If  possible.    (Author) 
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Descriptors:  (•Dielectric  films,  MiU).  (•Electrons. 
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(Simulations),  Secondary  emission.  Solid  state  physics. 

Identification  of  the  conduction  mechanism  through  thin 
dielectric  films  as  being  Schottky  emission  of  electrons 
from  the  cathode  surface  Into  polaron  states  in  the  conduc- 
tion band  of  the  insulator  was  attempted.   Voltage-current 
characteristics  through  a  vacuum  cleaved  crystalline 
muscovlte  mica  film  1400A  thick,  sandwiched  between 
evaporated  meUl  electrodes,  were  mude  over  a  tempera- 
ture range  of  22  to  150C,  which  was  the  limit  of  the  experi- 
roentel  apparatus.   The  results  are  dlBcused  and  related  in 
deUIl  to  previous  relevant  experimenUl  work.    The  daU 
suggest  that  a  voltage-current  characteristic  at  200C 
could  provide  a  check  on  the  entire  Schottky  emissioo 
model.  (Author) 
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]*(8cripa)r8:  (•Microwave  amplifiers.  Semiconductor 
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The  purpose  of  the  program  covered  by  this  report  was 
to  develop  an  all  solid  state,  electronically  tunable,  low 
noise  amplifier  covering  the  frequency  range  300  to  1000  cpe 
The  equipment  described  includes  wideband  tunnel  diode 
and  transistor  amplifiers,  and  two  types  of  electronically 
tunable  filters  -  one  employing  magnetic  tuning  of  an  yttrium 
iron  garnet  resonator,  and  the  other  voltage  tuning  of  a 
variable  capacitance  diode.  (Author) 
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The  principal  conclusions  drawn  from  this  study  are: 

(1)  The  design  of  a  system,  on  a  full-duplex  link,  cajwble  of 
adapting  block  length  can  be  achieved  at  moderate  cost. 

(2)  On  the  HF  links  tested  the  gains  with  this  system  were 
meager.    It  Is  anticipated,  although  not  proven,  that 
performance  will  be  better  on  land  lines.    (3)  For  combating 
Raylelgh  fading  variable  block  length  has  more  potential 
than  single  error  correction  with  fixed  block  length; 
however.  If  feasible,  variable  bit  rate  offere  still  more  in 
terms  of  average  and  low  perceitfUe  efficiency.    (Author) 
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This  volume  contains  the  results  of  three  Investigations. 
The  first  of  these,  an  e^qwrlmental  verification  of  the 
techniques  used  in  the  handbook  of  Volume  6  Is  described 
In  Section  2.   It  described  the  gathering  of  error 
statistics,  the  data  reduction,  the  selection  of  the 
optimum  system  and  prediction  of  Its  performance,  and  the 
verification  of  the  predicted  performance.    Section  3  con- 
tains a  mathematical  development  showing  the  equivalence 
of  block  error  rates  as  a  function  of  n  and  the  distribution 
of  error-free  intervals.   In  Section  4  a  technique  for 
combining  error  detection  with  message  framing  is 
described. 
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The  feasibility  of  designing  and  constructing  a  high 
gain,  broadband,  inertialess  scanned  antenna  at  millimeter 
frequencies  (30-100  Gc)  for  aerospace  applications  was 
investigated.  Quasi-optical  ferromagnetic  beam  scanning 
was  studied  analytically  and  experimentally.   The  results 
demonstrated  tliat  a  scannable  millimeter  antenna  Is 
feasible.   Quasi-optical  diffraction  grating  techniques, 
wl^re  both  the  spacing  between  grating  elements  and  the 
distance  (depth)  between  grating  elements  can  be  used  to 
realize  scanning,  were  studied  analytically.    A  third  tech- 
nique was  studied,  In  which  a  small  aperture  ferromag- 
netic scanner  is  used  with  scattering  and  spherical  optics. 
The  conclusions  contain  detailed  descriptions  of  the 
antenna  systems  using  either  cubic  lattice  ferrltes  or 
hexagonal  lattice  ferrltes.   In  addition,  the  technique  em- 
ploying ferromagnetic  materials  as  scattering  mechanism 
spherical  optics  is  detailed.  (Author) 
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Minimum  weight  in  quadratic-residue  codes  are  discussed. 
The  background  Is  stated,  and  some  results  on  codes  over 
quadratic  number  fields  are  derived.   Passage  via  the 
residue-class  map  to  finite  quadratic-residue  codes  Is  also 
discussed. 
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Current  work  being  accomplished  is  reviewed.   Included 
topics  are  listed  betow:  (I)  Centipede  TWT  -  Current 
results  of  theory  and  experiment  are  presented. 
(II)    Periodic  circuit  studies  -  (a)  Modifications  of 
existing  circuits  and  new  circuits  for  high  power  TWT's 
for  improvement  of  bandwidth.  Impedance,  and  stability  ax« 
investigated,    (b)    Evaluation  of  an  unshielded  periodic 
array  of  small  dielectric  resonators  as  a  positive- 
dispersion  slow  wave  structure  providing  an  axial 
H-fleld  is  presented,   (m)   Oscillation  suppresston  in 
TWT's  -  An  abstract  from  a  report  on  TWT  oscillation 
wppresslon  (pulse  edge)  by  means  of  coupling  to  an 
external  lossless  waveguide  Is  given.    (IV)    Extended 
Interaction  klystrons  -  Assembly  of  an  experimental 
three-cavity  tube  has  been  completed.    (V)    Transverse 
wave  studies  -  Investigation  of  transverse  wave  propagatiOD 
on  an  accelerated  stream  is  continuing.    (VI)   Nonperlodic 
dielectric  traveling  wave  tubes  -  This  woric  has  been 
discontinued.    A  statement  of  recommendatioas  is 
contained  herein. 
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The  Intensity  of  the  principal  emission  band  of  zino- 
diffused  GaAs  p-n  Junctions  with  about  2  x  10  to  the 
17th  power  cu  cm  in  the  n-type  region  is  proportional  to 
exp(qV/kT).   The  energy  of  the  peak  of  this  band  Is 
lnd^>endent  of  the  forward  bias  V  for  these  diodes.   If  the 
principal  emission  band  results  from  the  recombination  of 
electrons  that  diffuse  across  the  ]\inctlon,  and  if  nonradlatlve 
recombination  is  by  far  the  more  probable,  then  the  intensity 
of  the  principal  emission  band  is  proportional  to  tau 
exp(qVAT),  where  tau  is  the  minority  carrier  lifetime  in 
the  p-type  region.   This  dependence  on  tau  comes,  in  part, 
from  the  gradient  of  acceptor  concentration  in  the  p-type 
regicm.  Irradiation  with  2-MeV  electrons  decreases  the 
intensity  and  Increases  the  forward  current  at  a  g^ven 
voltage.   The  decrease  in  Intensity  is  consistent  with  the 
above  model  If  1/tau  Increases  linearly  with  Integrated  flux. 
The  Increase  in  current  Is  greater  for  larger  bias,  suggestii^ 
that  only  the  diffusion  component  of  current  is  affected  by 
irradiation.   (Author) 
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High-pass  filters.  Performance  (Et^jineering). 

Design  requirements  are  outlined  for  a  diode  switch 
featuring  low  insertion  loss  and  high  IsolaUon  in  the 
range  2-32  Mc/sec.   Circuit  models  are  presented  using 
diodes  in  series,  shunt,  and  sertes-shunt  switching 
configurations.   On  the  basis  of  the  oharacteristics  pre- 
dicted for  the  models,  a  switch  configuration  is  considered 
which  could  be  expected  to  fulfiU  the  design  requirements. 
The  measurement  apparatus  and  technique  are  described 
and  experimental  results  examined.    Differences  between 
measured  and  calculated  switch  characteristics  are 
discussed  and  methods  for  Improving  its  performance  are 
suggested.   The  switch  performance  le  superior  to  those 
which  have  been  available  previously.    (Author) 
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Wlre-Bonding-an  evaluation  test  perfbrmed  on  two 
different  processing  techniques  for  the  elimination  of 
plague  formation  at  bond  with  the  exception  of  the  life  test 
at  125C  was  completed.   The  available  test  results  indicate 
that  the  all  aluminum  system  (Al-Al-Al)  performed  better 
ttuuj  the  Al-Al-Au  combination.    An  experiment  was 
performed,  whereby  the  dielectric  strength  of  the  oxide 
created  by  the  standard  boron  tribromlde  dlfiusioa 
was  compated  with  that  obtained  with  trlmethyl  borate 
(B(OCH3)3).   A  double  coating  and  exposure  technique 
proved  to  increase  the  temperature  stress  resistance  of  the 
devices  in  the  25C  to  200C  temperature  range.   Encapsula- 
tion studies  included  an  evaluation  program  to  monitor 
the  qoality  of  the  flat  packages,    ReUabillty  tests  were 
performed  utilizing  computer  progama. 
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INVESTIGATION  OF  TUNNEL  DIODE  AMPUFIERS  AS 
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Descriptors:  (•Semiconductor  devices.  Amplifiers), 
(•Tunnel  diodes.  Amplifiers),  (•Spiral  an^jllflers. 
Tunnel  diodes),  Integrated  circuits.  Gain.  Bandwidth, 
Construction.  Transmission  lines.  Electrical  Impedance. 

The  report  covers  Uie  integration  of  a  strlpllne  tunnel 
diode  reflection  amplifier  and  spiral  antenna.   The 
characteristics  of  the  individual  amplifiers,  such  as  gain, 
bandwidth,  saturation  limits  and  physical  construction, 
are  Inchided,    Theoretical  and  experimental  characteristics 
of  a  three-element  pseudo-passive  array  are  also  given. 
Criteria  for  construction  of  a  pseudo-passive  unit  are 
developed.   (Author) 
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See  also  AD-603  788. 


Descr^tors:  (♦Antennas,  Electromagnetic  wave 
reflections),  (*Electromagnetic  wave  reflections, ' 
Polarization),  (•Reflectors,  Antenna  feeds),  (•Optical 
properties.  Reflectors),  %)heres.  Surface  properties. 
Electromagnetic  fields.  Scattering,  Wave  transmission, 
Gr^)hics,  Equations,  Optics,  Reflection,  Antenna 
configurations. 

The  polarization  of  the  reflection  of  a  uniform  plane 
wave  incident  on  a  spherical  reflector  is  analyzed  using 
the  current  distribution  method  for  scattered  fields.   It  is 
seen  that  the  effective  current,  the  component  radiating 
In  the  direction  of  the  circle  of  least  confusion,  has 
essentially  the  same  polarization  as  tiie  specularly  reflec- 
ted fields.    Formulas  for  the  current  distribution  on  the 
reflector  and  the  effective  current  are  derived  in  several 
ways.   The  effective  current  is  graphed  and  contour  plots 
given.    Formulas  for  the  fields  reflected  from  the  tangent 
plane  are  derived  in  terms  of  direction  cosines.    These 
formulas  are  discussed  and  contour  plots  of  the  field 
components  are  given.   (Author) 
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AN  INVESTIGATION  OF  A  P-INDUCED  CHANNEL 

INSULATED-GATE  FIELD-EFFECT  TRANSISTOR. 

Master's  thesis, 

by  Kevin  Grant  Stogsdlll.    Aug  64,  55p 
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Unclassified  report 

Descriptors:  (*Tran8iBtor8.  Electronics),  Semiconductor 
devices.  Very  high  frequency.  Amplifiers,  Oscillators, 
Electrical  properties.  Equations,  Bandwidth,  Gain, 
Power,  Design,  Analysis. 

The  analysis  and  use  of  the  p-induced  channel  insulated- 
gate  field-effe9t  transistor  (P-ICFET)  were  investigated. 
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A  aimpllfled  charge  distribution  analysis  and  the 
experimental  determination  of  the  figures  of  merit, 
galn-bandwldth  and  power  gain,  were  utilized  to  predict 
the  operation  of  the  P-ICFET  in  the  RF  range.    A  short- 
circuit  admittance  parameter  equivalent  model  which 
was  modified  to  Include  regenerative  effects  was  completed 
with  the  subsequent  design  and  construction  of  an  100  mc/s 
amplifier  and  oscillator.   The  typical  P-ICFET  amplifier 
exhibited  a  power  gain  of  8-15  db  and  as  an  oscillator  had  a 
power  output  of  2-4  milliwatts  at  an  efficiency  of  20-40%. 
(Author) 


Frequency  response,  distortion,  and  input-ou^t 
characteristic  curves  are  presented,  along  with  an 
equivalent  circuit,  to:   (1)  assist  In  characterizing  a 
typical  PCP,  and  (2)  provide  tools  necessary  to  explain 
ttie  operation,  Umitiiig  features,  and  isolation  advantages 
of  a  PCP  when  it  is  used  as  an  electronic  signal  coupler. 
(Au&or) 
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Master's  thesis, 
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Descriptors:  ('Electrical  networks.  Impedance 
matching).  Standing  wave  ratios,  Electromagnetic 
wave  reflections.  Measurement,  Networks,  Electrical 
impedance.  Matrix  algebra.  Circuits. 

A  procedure  for  generalizing  nodal-shift  measurements 
to  lossless  n-ports  was  presented  in  this  thesis.    The 
procedure  involves  reducing  the  n-port  problem  by  steps 
to  a  series  of  two-port  problems.   This  provides  a  method 
of  determining  the  matched  network  reflection  coefficients. 
The  determination  of  the  scattering  matrix  for  a  lossless 
reciprocal  three-port  given  the  matched  reflection 
coefficients  was  also  discussed.   The  diagonal  elements 
of  the  scattering  matrix  are  equal  to  the  respective 
matched  reflection  coefficients.   The  magnitudes  and 
angles  of  the  off-diagonal  elements  may  be  determined 
within  an  angle  ambiguity  using  tiie  orthogonality 
conditions.    (Author) 
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OF  COHERENT  SIGNALS  IN  CORRELATED  NOISE, 
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Unclassified  report 

Unedited  rough  draft  trans,  of  Przemyslowy  Instytut 
Telekomunlkacjl,  Warsaw.    Prace  (Poland)  1963,  v.  13, 
no.  30,  p.  1-8. 

Legibility  of  this  doctmient  is  in  part  tmsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (* Communication  theory.  Filters  (Elec- 
tromagnetic wave)),  (^Filters  (Electromagnetic  wave). 
Optimization),  Demodulation,  Signals,  Bandwidth, 
Interference,  Integral  equations.  Mathematical  analysis, 
Poland. 

Characteristics  of  filters  appearing  in  systems 
realizing  optimum  reception  in  the  presence  of  correlated 
and  noncorrelated  noise  are  discussed.   The  dependence 
is  established  describing  the  circiunference  of  maxima 
of  characteristics  of  narrow  band  filters  at  multi  channel 
reception  systems  for  the  case  of  a  great  number  of 
channels.   Outlines  are  given,  representing  ttie  form 
of  the  mentioned  circumference  in  relation  to  the  wldtb 
of  the  band  of  correlated  noise.   (AuOior) 
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Air  Force  Inst,  of  Tech.,  Wright-Patter8<m  AFB,  Ohio. 

ELECTRONIC  COUPLING  AND  CIRCUIT  ISOLATION 

USING  AN  ELECTRO-OPTICAL  DEVICE. 

Master's  thesis, 

by  Neal  H.  Phelps.  Jr.   Aug  64.  77p' 
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Descriptors:  (^Oscillators,  Design),  (^Semiconductor 
devices.  Photoelectric  effect),  Diodes  (Semiconductor), 
Gallium  alloys,  Arsenic  alloys.  Infrared  radiation. 
Transistors,  Silicon,  Photons,  Amplifiers,  Electron 
optics.  Circuits. 

A  load-sensitive  LC  oscillator  was  designed  and 
constructed  to  demonstrate  the  effectiveness  of  a  pfaoton- 
coupled-palr  (PCP),  operating  as  a  photon-coupled 
Isolation  amplifier  (PCIA),  in  coupling  a  signal  from  the 
tank  of  the  oscillator.   Loading  effects  on  the  ou^t 
of  the  oscillator  are  compared  for  both  PCIA  and 
ct^acitive  methods  of  coiq>ling.    Results  show  that  the 
PdA  provides  complete  Isolation  between  load  and 
oscillator  for  load  resistance  as  low  as  lOK  ohms. 
A  new  PCP  showed  promise  of  even  greater  isolation 
ability.   In  contrast,  loading  through  capacitive  coupling 
disabled  the  oscillator  at  a  load  value  of  560K  ohms. 
The  use  of  the  PCIA  to  isolate  the  load  resulted  in 
improvement  of  the  oscillator  frequency  stability  from 
a  deviation  of  one  part  in  500  to  one  part  in  100,000. 
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Descriptors:  (*Capacltors,  Manufacturing  methods), 
(*Paper  capacitors.  Manufacturing  methods),  Relli^Ilty 
(Electronics),  Material  forming.  Industrial 
equipment.  Machines,  Pipes,  Paper,  Metals,  Soldering, 

Conveyors. 

Work  on  the  production  design  engineering  and  design 
of  pilot  line  equipment  continues.   Of  the  28  major 
subassemblies  which  constitute  the  three  machines  of 
the  mechanized  high  reliability  capacitor  production 
line,  five  are  complete  and  another  18  are  in  various 
stages  of  production.  (Author) 
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Descriptors:  (♦Camera  tubes.  Manufacturing  methods), 
Photocathodes,  Vacuum  seals,  Vacuum  apparatus, 
Photosensitivity,  Processing,  Photomult^llflers,  Diodes, 
Degaslflcatlon,  Contamination,  Indium,  Tests. 

Studies  have  been  continued  in  the  aj  (plication  of 
remote  processing  techniques  as  directed  toward  camera 
tube  fabrication.    Advantages  of  the  subject  method  of 
photocathode  formation  are  as  follows:  1.    Ability  to 
remotely  process  photocathodes  on  substrates  without 
exposing  component  tube  assemblies  to  contamination 
of  alkali  vapors  normally  associated  with  conventional 
tube  processing  techniques.    2.   Means  of  forming 
several  photocathodes  in  the  processing  chamber  and 
thereby  permitting  the  selection  of  the  photosurface  of 
highest  sensitivity  for  sealing  to  the  electron  device. 
3.    Facility  of  providing  an  extremely  high  vacuum  during 
the  time  of  i^iotocathode  transfer  and  sealing  to  the  main 
tube  assembly.   4.   Elimination  of  photocathodA  formation 
components  from  within  the  envelope,  allowing  tube 
designs  of  more  compact  nature.    Within  the  period 
including  June  through  September  1964,  efforts  were 
directed  toward  fabrication  of  photodtode  and  non- 
imaging photomultipller  conflguratloiiB,  utilizing  S-20  and 
S-21  pbotosurfaoes.   (Authoi^ 
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Descriptors:  (* Antennas,  Test  equipment),  (*Test 
equipment,  Antennas),  Test  methods.  Electronic 
switches.  Direction  finding,  Multibeam  antennas. 
Goniometer,  Radio  signals.  Antenna  radiation  patterns. 
Switching  circuits.  Simulators.  Diodes  (Semiconductor), 
Circuits. 


The  approach  which  has  been  followed  is  to  connect  the 
antennas  sequentially,  to  a  receiver  while  the  source 
remains  essentially  fixed  In  location.    Thus,  since  the 
elements  are  (to  a  first  approximation)  Identical,  the  effect 
is  that  of  'rotating'  the  array.   The  sequential  connection 
of  the  elements  to  the  receiver  must  be  done  rapidly  so  the 
source  and  other  potential  variables  can  be  maintained 
essentially  constant  <^ring  the  pertart  ©f  a  single 
rotation.    For  this  purpose,  scanning  rates  typical  of 
goniometer  speeds  would  appear  to  be  appropriate.    That  is. 
In  the  range  of  90  to  900  rpm,  or  1.5  to  15  scans  per 
second.    Rather  than  use  a  rotating  system,  such  as  a 
goniometer,  a  discrete  switching  system  has  been 
devised.    To  permit  the  high  speed  siwitching  necessary, 
electronic  contunutatlon  techniques  employing  semiconduc- 
tor diodes  have  been  utilized.   The  signals  to  drive  the 
diode  switches  are,  in  turn,  derived  from  semiconductor 
digital  logic  circuits.   This  has  permitted  considerable 
flexibility  of  operation  of  the  test  system  without 
excessive  complexity. 
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Descr^itors:  (^Frequency  modulation.  Radio  receivers). 
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Tuned  circuits,  Radio  Interference,  Aniqillfiers, 
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Circuits. 

This  pi^ier  presents  some  receiver  design  considerations 
for  FM  capture.   To  permit  the  omission  of  lengthy 
mathematical  operations,  the  discussion  is  qualitative  in 
nature.   References  are  provided  in  which  detailed 
treatment  of  the  particular  subject  considerations  can  be 
found.    (Author) 
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Descriptors:  (*Codlng.  Errors),  Corrections,  Control, 
Communication  theory.  Reviews. 

This  research  was  primarily  devoted  to  the  application 
of  error  control  techniques.   This  discipline  has  developed 
a  body  of  knowledge  that  can  be  extremely  valuable  to 
communication  systems  designers  If  criteria  for  the  use 
of  error  control  coding  can  be  developed.   The  work 
included  an  analysis  of  channel  statistics  that  leads  to  a 
computer  program  designed  to  choose  an  optimum  error 
control  technique  from  standard  channel  statistics  and 
data  transmission  parameters.   Variable  length,  variable 
redundancy  codes  and  their  applications  were  studied. 
Comptarlsons  of  block  and  recurrent  codes  were  made; 
in  addition  a  study  was  made  of  error  propagation  In 
recurrent  codes.   A  cyclic  decoding  procedure  for  the 
familiar  Bose-Chaudhurl-Hocquenf^em  code  was 
developed.   Comparisons  were  made  between  forward 
error  correction  codes  and  error  detection  codes  with 
feedback  and  retransmission,  with  data  throu^put  rate  the 
criterion  for  comparison.   Finally,  a  technique  for  combining 
error  detection  with  message  synchronization  is 
described.    (Author) 
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components.  Computer  logic.  Wiring  diagrams,  Mathenui- 
tics.  Communication  theory. 

Contents:  On  the  Implementation  of  error  correcting 
codes,  dual  codes  variable  redundancy  codes,  cyclic  product 
codes  with  variable  redundancy,  on  variable  length  codes  as 
variable  redundancy  codes,  on  detecting  errors  after 
correction,  mode  control  in  communications  systems 
uaing  variable  redundancy  codes,  and  burst-error  cyclic 
codes  generated  from  cyclic  groups. 


.^D-607  525  Dlv.    8 

OTS  Prices:  HC  $3.00/MF  $0.75 

International  Business  Machines  Corp.,  Bethesda,  Md. 

ERROR  CONTROL  THROUGH  CODING.    VOLUME  IV. 

RESIDUE  CODES. 
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Descriptors:  (*CodIng,  Errors),  Corrections,  Control, 

Mathematics,  Communication  theory. 

Contents:    Residue  codes  for  burst  errors,  redundancy 
requirements  in  residue  codes,  cyclic  decoding  procedure 
for  Bose-Chaudhurl-Hocquenghem  codes,  a  class  of 
optimum  residue  codes  for  burst-error-correctlon,  cyclic 
residue  codes  for  burst  errors,  redundancy  requirements 
In  residue  codes,  a  cyclic  decoder  for  Bose-Chaudhuri- 
Hocquenghem  codes,  and  on  the  Instrubientatlon  of 
Bose-Chaudhuri-Hocquenghem  codes. 
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y«ystems.  Corrections,  Control,  Computer  logic. 
Mathematics,  Communication  theory.  Reviews. 

Several  retransmission  logics  are  discussed  and 
examined.    Formulas  are  developed  for  the  throughput  rate 
R,  which  measures  the  proportion  of  the  total  bits 
transmitted  that  are  actually  new  data,  and  the  output 
error  rate  rho,  which  measures  the  proportion  of  the 
messages  transmitted  from  the  data  source  that  are  not 
received  correctly  at  the  data  sink.   These  results  are 
compared  with  each  other  and  with  standard  forward  error 
correcting  codes  for  a  wide  range  of  hypothetical  channels 
with  Independent  and  dQ>endent  error  statistics. 
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Descriptors:  (•Coding,  Errors),  Corrections,  Control 
systems,  Design,  Systems  engineering.  Handbooks. 
Communication  theory. 

This  report  is  presented  In  the  format  of  a  'Handbook 
for  Error  Control  Systems  Design,'   It  Is  self  contained 
and  is  designed  for  use  by  a  systems  engineer  who  may  be 
completely  unfamiliar  with  error  control  techniques.   The 
handbook  lists  the  required  inputs  and  gives  a  flow  chart, 
complete  with  formulas,  to  enable  a  computer  to  determine 
near  optimum  (with  respect  to  coat)  coding  parameters  if 
any  coding  parameters  if  any  coding  technique  can  be 
guaranteed  to  meet  all  of  the  requirements.    The  handbook 
Is  explained  in  detail.    The  formulas  and  procedures  are 
explained  and  the  validity  of  the  procedures  Is  established. 
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Bendlx  Corp.,  Southfield,  Mich. 
INVESTIGATION  OF  TECHNIQUES  FOR  SPACE- 
ORIENTED  TUBES. 
Final  rept., 

by  John  G.  Meeker  and  A.  G.  Pelfer.   Sep  64,  178p 
Contract  AF30  602  2984,  Pro].  5573,  Task  557303 
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Unclassified  report 

Descriptors:  (^Microwave  amplifiers.  Space  environ- 
mental conditions),  (*Electron  tubes.  Microwave  fre- 
quency), (*Space  environmental  conditions.  Microwave 
equipment).  Van  Allen  radiation  belt.  Atmospheric  tem- 
perature. Electromagnetic  radiation,  Magnetic  fields. 
Planetary  atmospheres.  Electron  beams.  Traveling- wave 
tubes.  Ceramic  materials,  Glass,  Metals,  Dielectric  ma- 
terials, Environmental  test^ 

The  primary  goal  of  the  study  was  to  establish  criteria 
for  designing  high  power  microwave  amplifiers  capable  of 
adequately  functioning  in  environments  associated  with 
space  missions.   The  expected  space  environment,  both 
natural  and  artificial,  was  carefully  catalogued  and  a 
special  treatment  for  calculating  the  Ionizing  radiation  of 
the  Van  Allen  Belts  developed,  including  assumptions  aixl 
their  degree  of  uncertainty.   The  effects  of  the  over- all  en- 
vironment on  the  materials  of  a  space  tube  package  were 
evaluated  and  the  materials  given  a  preference  ranking. 
The  essential  properties  required  of  a  space  tube  are  also 
enumerated  and  means  of  aclilevlng  them  discussed,  in  de- 
tail, for  linear-beam  tubes,  especially  for  traveling-wave 
amplifiers  required  to  operate  In  the  range  between  1  Gc 
at  10,000  watts  CW  and  10  Gc  at  100  watts  CW.    LimitaUons 
and  problem  areas  are  pointed  out  and  some  new  concepts 
are  advanced.   The  Importance  of  pre-flight  testing  Is  em- 
phasized, and  a  philosophy  of  combined-environment  testing 
advanced;  sequential  testing  is  also  discussed.  (Author) 
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General  Electric  Co.,  Owensboro,  Ky. 

FEASIBILITY  STUDY  OF  TIMM  POWER  TRIODE. 

Rept.  for  1  Jul  63-May  64, 

by  Robert  M.  Hughes  and  Et  Al.   Oct  64,  77p 
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AL  TDR64  230 

Unclassified  report 


30 


ELECTRONICS  AND  ELECTRONIC  EQUIPMENT  -  Division  8 


Legibility  of  this  document  Is  in  pan  unsatisfactory. 
Reproduction  lias  been  made  from  best  available  copy. 

Descriptors:  (*Trlode8,  Feasibility  studies).  Design. 
Processing,  Vibration,  Shock  (Mechanics),  Anodes, 
Cathodes,  Switching  circuits.  Computers,  Tolerances 
(Mechanics),  Temperature,  Voltagp,  Heat  transfer, 
Geometric  forms.  Cylindrical  bodt«s.  Electron  tubes. 
Ceramic  materials.  Molybdenum.  fiflcromlniaturizatiOD 
(Electronics).  j 

The  objective  of  this  program  was  W  determine  the 
feasibility  of  a  TlMM  triode  In  the  ten-watt  class. 
The  relative  merits  of  both  the  planar  and  the  cylindrical 
design  were  Investigated.    Processii^  and  assembly 
steps  were  developed  and  experimeatal  tubes  of  each 
design  were  constructed.    Experimental  tubes  of  each 
design  were  evaluated  for  electrical  characteristics 
and  performance  under  swept  frequency  vibration,  shock, 
and  life  test  conditions.    The  feasibfllty  of  both  designs 
was  demonstrated  and  some  problem  areas  defined. 
Further  effort  in  these  areas  is  recommended.    (Author) 
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Air  Force  Inst,  of  Tech.,  Wright- Patterson  AFB,  Ohio. 
DISTORTION  INTRODUCED  INTO  FREQUENCY  MODU- 
LATION BY  ARBITRARILY  LIMITDNG  THE  TRANSMISSION 
BANDWIDTH. 
Master's  thesis, 

by  Robert  L.  Burt  and  Adolph  W.  Foje^  Aug  64,  220p 
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I  Unclassified  report 

Descriptors:  Frequency  modulatloii,  Bandwidth), 
(•Bandwidth.  Distortion).  (•Narrowband,  Distortion), 
Wave  transmission.  Mathematical  analysis.  Digital  com- 
puters. Demodulation.  Radio  signals.  Bessel  functions. 
Equations,  Programming  language*,  Statistical  data. 

The  distoriton  Introduced  by  arbitrarily  limiting  the 
transmission  bandwidth  of  an  FM  wave  can  be  obtained  by 
solving  the  mathematical  expression  derived,  verified,  and 
Illustrated  in  this  thesis.   Although  the  method  explained 
will  determine  distortion  of  an  FM  wave  modulated  by  the 
sum  of  any  number  of  sinusoidal  slgttals,  the  digital  com- 
puter solution  time  Isecomes  excessive  when  more  than  ten 
modulating  signals  are  applied.   Solutions  graphically 
illustrated  Include  modulating  signals  of;  single  sinusoids 
with  modulating  Indices  varying  from  0.3  to  50.0,  two 
through  six  non-harmonic  sinusoids,  and  triangular  pulse 
represented  by  the  first  six  terms  at  Its  Fourier  series. 
(Author) 
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Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 

CIRCUIT  DESIGN  RELIABILITY  THROUGH 

REDUNDANCY, 

comp.  by  James  R.  Trew.    15  Aug  60,  31p 

STL/AB  60-5111-38,  STL-B-38 


Unclassified  report 

Rept.  oo  a  Literature  Survey  of  Unclassified  Reports. 

Descriptors:  (*BlbUographles,  ReUablllty  (Electronics), 
(•Reliability  (Electronics).  Redundtant  components). 
Circuits,  Design,  Abstracts.  Reviews. 

A  oomiiUation  of  abstracts. 
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Army  Electronics  Labs.,  Fort  Monmouth  N.  J. 

SECONDARY  BREAKDOWN,  RADL\TION  RESISTANCE 

AND  FREQUENCY  RESPONSE  OF  SILICON  TRANSISTORS, 

by  Bernard  Reich  and  Edward  B.  Hakina.   Jun  64, 

20p 
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Unclassified  report 

Descriptors:  (♦Transistors,  Silicon),  (•ReliaWllty 
(Electronics),  Transistors),  Neutrons,  Nuclear  particles. 
Voltage,  Electric  discharges.  Gain,  Bandwidth. 
Performance  (Engineering).  Radiation  damage. 

This  report  points  out  the  considerations  that  have  to 
be  taken  into  account  when  choosing  a  transistor  which  has 
good  neutron  radiation  resistance  and.  In  addition, 
secondary  breakdown  performance.   There  appears  to  be 
a  point  where  optimum  performance  Is  obtained  considering 
both  requirements.    However,  the  representation  indicated 
can  only  be  considered  a  static  case  since  secondary 
breakdown  Is  Itself  dependent  on  the  amount  of  neutron 
exposure  the  device  receives.    (Author) 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wrl^t-Patterson  AFB,  Ohio. 
CONTACTLESS  PHOTOPOTENTIOMETER, 
by  S.  V.  Svechnlkov.   14  May  64,  lOp 
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Unclassified  report 

Unedited  rough  draft  trans,  of  Avtomatlka  1 
Telemekhanika  (USSR)  1963,  v.  24.  no.  9,  p.  1292-1294. 
Legibility  of  this  document  Is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  t>est  available  copy. 

Descriptors:  (*Potentlometers,  Photoconductivity), 
(•Photoconductivity.  Potentiometers),  Photosensitivity, 
Phototubes,  Illumination,  Voltage,  Photoelectric 
materials,  Resistance  (Electrical),  USSR. 

The  possibility  of  using  photo  resistors  as  elements  of 
contactlesB  potentiometers  controllable  In  the  function  of 
voltage  is  discussed.   Results  are  presented  of  elementary 
investigation  of  photopotentlometers  on  the  basis  of 
photoreslstors  of  the  type  FSK-M  and  SKF-M. 
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Army  Electronics  Labs.,  Fort  Monmouth,  N.  J. 
THE  RELATIONSHIP  BETWEEN  TRANSISTOR  SEC- 
ONDARY BREAKDOWN  PERFORMANCE  TO  VHF  LABQB 
SIGNAL  AMPLIFIER  PERFORMANCE, 
by  Bernard  Reich  and  Edward  B.  Hakim. 
Jun  64,  20p 

Pro].  1P622001A056  01 
USAEL  TR2492 

Unclassified  report 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
RepnxiioUon  has  been  made  from  best  available  copy. 

Descriptors:  (*Transl8tors,  ReUabUity  (Electronics), 
(•Transistor  amplifiers.  Very  high  frequency).  Per- 
formance (Engineering),  Voltage.  Electric  discharges, 
Radiofrequency  power,  Radiofrequency  amplifiers. 
Failure  (Mechanics).  Metal  coatings.  Direct  current. 
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An  attempt  has  been  made  to  find  a  relationship  between 
transistor  secondary  breakdown  as  noted  at  low  fre- 
quencies with  the  performance  of  transistors  as  VHF 
large  signal  amplifiers.    The  study  tends  to  Indicate 
that  If  secondary  breakdown  limits  the  performance  of 
r.f.  power  transistors,  the  maximum  power  output  of  the 
device  is  limited  by  the  d.c.  operating  point  at  which 
secondary  breakdown  occurs.    Upon  visual  Inspection  of 
units  destroyed  in  these  experiments,  it  has  been  found 
that  consistent  metalization  failures  have  occurred  in  the 
vicinity  of  the  emitter  lead  and  that  failures  noted  under 
r.f.  conditions  have  been  much  more  severe  than  those 
noted  under  d.c.  burnout  conditions.  (Author) 
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Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
DEVELOPMENT  OF  INFORMATION  PROCESSING 
CIRCUITRY  FOR  AN  ALL-ELECTRONIC  INFRARED 
HORIZON  SCANNER, 
by  K,  C.  Priore.   Dec  60,  37p   STL/TN-60-0000-19107 

Unclassified  report 

Deacrlptors:  (*Horizon  scanners.  Infrared  equipment), 
(♦Infrared  equipment.  Circuits),  (•Attitude  control 
systems,  SateUites  (Artificial)),  Vldicons,  Video 
signals.  Image  tubes.  Gates  (Circuits),  Switching 
circuits.  Semiconductor  devices.  Reliability  (Electronics), 
Wiring  diagrams.  Design,  Data  processing  systems. 

The  report  describes  the  development  of  information 
processing  circuitry  for  the  all-electronic  Infrared 
horizon  scanner.   Two  different  information  processing 
schemes  are  described:   Video  pulse  switching  and 
mochilated  carrier  gating.   In  the  video  pulse  switching 
scheme,  pitch  and  roll  attitude  error  signals  are  derived 
by  proper  processing  of  the  vidlcon  tube's  video  pulse 
output.   In  the  modulated  carrier  gating  mettiod,  pitch 
and  roll  attitude  error  signals  are  derived  by  using  the 
vidlcon  tube's  video  pulse  output  as  a  gating  pulse,  gating 
deflection  volt  age  ramp  Signals  which  are  further  processed 
to  obtain  outjwt  error  signals.   The  relative  merits  of  each 
scheme  are  discussed  in  terms  of  circuit  simplicity  and 
reUabiUty. 
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International  Business  Machines  Corp.,  Bethesda,  Md. 

ERROR  CONTROL  THROUGH  CODING.    VOLUME  II. 

RECURRENT  BURST-ERROR-CORRECTING  CODES. 

Final  rept., 

by  C.  V.  Freiman,  J.  P.  Robinson,  and  A.  D.  Wyner. 

Jul  64,  241p 

Contract  AF30  602  2958,  Pro].  4519,  Task  451903 

RADC  TDR64  149  V2 

Unclassified  report 

See  also  AD-607  523. 

Descriptors:  (•Coding,  Errors),  Corrections,  Control, 
Redundant  components.  Signals,  Sequences,  Groups 
Mathematics),  Conununication  theory. 

An  encoded  recurrent-code  message  will  usually 
c<»isi8t  of  a  sequence  of  blocks  of  b  digits  where  each  block 
contains  m  redundant  or  dependent  digits  and  b-m 
information  or  independent  digits.    Unlike  block  codes, 
the  values  assumed  by  the  redundant  positions  in  a 
particular  block  no  longer  depend  upon  the  information 
digits  of  that  block  alone  but,  in  general,  depend  upon 
the  information  digits  of  N/m  blocks  where  N  is  a 
multiple  of  m.   The  work  is  divided  into  four  major 


categories:   (1)  lower  bounds  on  the  redundancy  of  recurrent 
codes;  (11)  upper  bounds  on  the  redundancy  of  recurrent 
codes;  (ill)  comparison  of  block  codes  and  recurrent  codes: 
and  (Iv)  error  propagation  In  recurrent  codes. 
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RAND  Corp.,  Santa  Monica,  Calif. 
COMMUNICATION  SATELLITE  OUTPUT  DEVICES, 
by  N.  E.  Feldman.   Sep  64,  61p   P-2997 
Contract  NASr21  02 

Unclassified  report 

This  paper  appears  as  'Section  V.  SateUite  Output 
Devices'  of  RAND  RM-4298-NASA,  Multiple  Access 
Techniques  for  Communication  Satellites:   L  Survey  of  the 
Problem,  Sep  64. 

Descriptors:  (•Communication  satellites  (Active),  Power 
amplifiers),  (♦Power  amplifiers.  Semiconductor  devices), 
("Semiconductor  devices.  Power  amplifiers),  ('Electron 
tubes.  Power  amplifiers).  Tunnel  diodes,  Transistors, 
Varactor  diodes.  Tlrodes,  Klystrons,  Traveling  wave 
tubes.  Backward-wave  amplifiers,  Frequency  multipliers. 
Reliability  (Electronics),  Microwave  frequency.  Amplifiers. 

This  paper  reviews  the  relative  ability  of  semiconductor 
devices,  such  as  tunnel  diodes,  transistors,  and  varactor 
diodes,  and  vacuum  tube  amplifiers,  such  as  trlodes. 
klystrons,  amplltrons,  and  traveling  wave  tubes,  to  generate 
signal  power  efficiency  at  frequencies  of  1  to  10  kmc  and 
power  levels  of  0.1  to  100  watts  in  conmiunication  satellite 
applications. 
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Army  Electronics  Labs.,  Fort  Monmouth,  N.  J. 

PROJECTION  PHOTOLITHOGRAPHY  FOR  USE  IN 

MICROCIRCUIT  FABRICATION, 

by  William  B.  Glendinnlng,  Sidney  Marshall,  Albert 

Mark,  and  Thomas  F.  Brooks.    May  64,  56p 
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USAEL  TR2461 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Submlnlature  electronic  equipment. 
Circuits),  (* Lithography,  Printed  circulte),  ('Printed 
circuits.  Lithography),  Photographic  emulsions. 
Photographic  Images,  Integrated  circuits,  Slllcoa, 
Photographic  projectors.  Microminiaturization 
(Electronics). 

A  new  photographic  technique  for  use  In  the  construction 
of  photo  and  process  masks  is  discussed.    The  projection 
writing  technique  was  used  to  produce  various  masks  which 
are  comparable  in  characteristics  and  quality  to  those 
currently  being  made  via  contact  and  other  photographic 
techniques  within  the  microelectronic  Industry.    The 
zero  velocity  writing  method  produced  process  mask 
patterns  with  line  boundary  definition  of  less  that  5  microns. 
Rectangular  corners  of  photo  masks  projected  light  Images  ' 
having  rounded  corners  with  radii  of  less  than  10  microns. 
Exposure  time  Intervals  of  2.0  to  4.0  seconds  were  used 
to  produce  complex  mlcro-clrcult-type  photo  masks 
using  one-step  reduction  factors  of  4.0  to  22.0.    Writing 
velocities  of  6.0  to  0.25  millimeters  per  second  produced 
useful  photo  mask  forms  upon  high  resolution  plates. 
Maximum  dimension  tolerance  obtained  In  experimental 
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writing  was  ±  0.005  Inches.   Analysis  shows  that  maximum 
dimensional  tolerance  of  ±  5.0  microns  Is  possible  to 
achieve  for  the  one-step  writing  m^^od.    (Author) 


AD-607  604  Dlv.   8,  26 

OTS  Prices:  HC  $2.00/MF  $0.50 


Midland  Mfg.  Co..  Inc.,  Kansas  City.  Kans. 

CR-(XM-44)/  U  MODERATE  PRECISION  GLASS 

ENCLOSED  CRYSTAL  UNITS. 

Quarterly  progress  rept.  no.  7,  1  ODt-31  Dec  63, 

by  Robert  Kinsman.   31  Dec  63,  36p 

Contract  DA36  039sc86717  1 1 

Unclassified  report 

Descriptors:  (*Quartz  resonators.  Experimental  data), 
(•Crystal  holders.  Manufacturing  Methods),  Aging 
(Materials),  Production,  Tests.  Nlokel,  Electroplating. 
Quartz,  Glass,  Encapsulation,  Prooesslng,  Seals  (Stoppers). 

The  second  set  of  engineering  samples  consisting  of 
five  crystals  at  each  frequency  were  fabricated,  tested, 
and  shipped.   Designs  and  test  data  for  these  crystals  are 
listed.   Some  aging  tests  were  made  but,  due  to  Inadequate 
test  equipment,  results  were  of  questionable  value.  (Author) 
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Space  Technology  Labs..  Los  Angelas,  Calif. 
THE  CALCULATION  OF  HIGHER  KARMONICS  OF 
PERIODICALLY  SWITCHED  A-C  VOLTAGES, 
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Descriptors:  (•Harmonic  analysis,  Alternating  currents). 
Switching  circuits.  Voltage,  Fourier  analysis.  Series, 
Graphics,  Functions,  ^MCial  functions  (Mathematical), 
Integrals. 

The  output  waveform  of  switched  semi-conductors  and 
of  magnetic  amplifier  circuits  usually  Is  not  a  pure 
fundamental  waveform  but  contains  harmonics  which 
vary  with  the  commutation.    This  paper  analyzes  three 
basic  types  of  switched  output  waveforms:  sinusoidal, 
rectified  sinusoidal,  and  square  wave.   The  results  are 
summarized  by  sets  of  handbook-type  curves  from  which 
the  harmonics  for  various  switching  modes  can  be 
readily  determined.    Mathematical  darivatfons  are 
provided  which  make  it  possible  to  aalculate  the 
harnxMiics  present  for  the  most  common  switching  modes. 
This  information  is  useful  in  filter  design  as  well  as 
providing  Information  for  calculating  losses  In  a  load 
sui^lled  with  this  waveform.    In  addition,  the  ou^ut 
waveform  for  the  minimum  harmonic  content  is  indicated 
by  the  curves. 
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ITT  Industrial  Labs.,  Fort  Wayne,  Iit4. 

RESEARCH  AND  DEVELOPMENT  TO  IMPROVE  THE 

RESOLUTION  OF  L\TRON  DIRECT  VIEW  STORAGE 

TU^ES. 
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Descriptors:  (•Storage  tubes.  Resolution). 
(•Cathode  ray  tubes.  Storage  tubesi,,  Electrodes. 


Brl^tness,  Cathode  ray  tube  screens.  Electron  beams. 
Electron  tube  parts.  Electron  lenses.  Performance 
(Engineering). 

The  width  of  a  stored  line  is  a  linearly  Increasing 
function  of  the  percent  of  saturation  brightness  I.e., 
Insulator  charge  established  by  the  writing  beam.   The 
slope  of  this  function  is  determined  by  the  backing 
electrode  mesh  number  and  the  gradients  on  each  side  of  the 
storage  target.   Although  the  resolution  measured  with 
various  backing  electrode  meshes  is  nearly  the  same 
at  about  5  percent  of  saturation  brightness,  it  improves 
with  increasing  mesh  number  at  higher  percentages  of 
saturation  brightness.   Additional  Improvement  in 
resolution  can  be  obtained  by  Increasing  the  gradient 
between  the  viewing  screen  and  the  backing  electrode  on 
750  or  1000  mesh  screens.   This  Improvement  lis  believed 
to  be  a  result  of  reduced  transit  time.    (Author) 
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Cornell  Aeronautical  Lab..  Inc.,  Buffalo,  N.  Y. 
HIGH-TEMPERATURE  ANTENNA  INVESTIGATION. 
Interim  engineering  rept.  no.  6. 
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Unclassified  report 

Descriptors:  (*Antennas,  Hl^-temperatui%  research), 
(♦Reentry  vehicles.  Slot  antennas).  Spiral  antennas, 
S  band.  Waveguide  slots.  Waveguide  windows.  Aluminum 
compounds,  Oxides,  Niobium,  Silicon  compounds. 
Platinum,  Nickel  alloys.  Refractory  metals.  Refractory 
coatings.  Ceramic  materials.  Seals  (Stoppers),  Thermal 
expansion.  Thermal  stresses.  Heat  transfer.  Coaxial 
cables.  Dielectrics.  Cooling,  Fracture  (Mechanics). 

Experimental  effort  was  continued  on  hl^-temperature 
models  of  waveguide  slot,  annular  slot,  and  printed  spiral 
antennas.   Two  separate  alumina  windows  sealed  across 
the  open  end  of  a  columbium  S-band  waveguide  have 
developed  cracks  after  cooling.    R  appears  that  the  nomi- 
nally matched  thermal  coefficients  of  expansion  of  these 
materials  are  not  exact  enough  to  prevent  fracture  of 
thin  alumina  windows.    An  annular  slot  antenna  assembly 
employing  a  corrugated  metal  dlsk/alumlna  window  has 
been  electrically  matched.   This  assembly  will  provide 
Information  on  the  suitability  of  deformable  assemblies 
to  acconmiodate  unmatched  thermal  expansion  coefficients 
of  materials.    Fused  silica  and  alumina  substrates  and 
flred-on  platinum  conductors  have  been  used  in  high- 
temperature  spiral  antenna  assemblies.   The  low  loss  of 
these  substrates  produces  rapidly  fluctuating  VSWR  values 
(with  frequency),  and  the  hlg^  dielectric  constant  of  the 
alumina  causes  an  aK)arent  narrowing  of  antenna  bandwidth. 
Power-handling  tests  of  thorlated  nickel  obstacles  In  a 
waveguide  showed  no  unusual  performance  as  a  function  <rf 
temperature.    (Author) 
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^ace  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
STUDIES  IN  ELECTROMAGNETIC  PROPAGATION 
PART  Ij    REFRACTIVE  CORRECTIONS. 
31Dec58,95p   STL/GM-TM-0165-00307 

Unclassified  report 

Descriptors:  (•Electromagnetic  waves.  Ionospheric 
propagation),  (•Tracking,  Radto  signals),  (*Culdance. 
Radio  signals).  Atmosphere,  Refractive  Index, 
Electromagnetic  wave  reflections,  Radlofrequency 
taterference.  Spacecraft,  Guided  missiles.  Position 
finding.  Errors. 
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This  report  Is  one  of  a  special  series  devoted  to  those 
problems  of  electromagnetic  propagation  which  affect  radio 
tracking  and  guidance  of  missiles  and  space  vehicles. 
The  information  on  which  these  reports  is  based  has  come 
from  two  sources:   (1)  previous  investigation,  both 
experimental  and  theoretical;  (2) experimental  simulation 
programs  Initiated  by  AFBMD  and  STL  and  theoretical 
studies  made  at  STL.    These  studies  were  designed  to 
anticipate  and  measure  the  fundamental  physical 
limitations  imposed  by  the  atmosphere  upon  radio 
guidance.    This  material  has  been  brought  together  in 
an  effort  to  produce  a  unified  current  picture  of 
propagation  phenomena.   (Author) 
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Army  Electronics  Labs.,  Fort  Monmouth,  N.  J. 

ELECTRONIC  PROPERTIES  OF  AROMATIC 

COMPOUNDS, 

by  CarolK.  Pearce.    Aug  64,  32p 

Task  1C014S01B13A26 

USAEL  TR2499 

Unclassified  report 

Descriptors:  (♦Aromatic  compounds.  Electrical 
properties),  (♦Electronic  equipment.  Aromatic 
compounds),  Radiation  chemistry.  Optical  phenomena. 
Lasers,  Magnetic  properties.  Paramagnetic  materials, 
Electrical  conductance,  Atomic  energy  levels.  Complex 
compounds,  Metalorganic  compounds.  Crystals,  Polymers, 
Reviews. 

Aromatic  compounds  are  potentially  useful  for 
electronic  devices.   Characteristics  basic  to  an  under- 
standing of  this  group  of  organic  compounds  are  discussed. 
Some  recent  achievements  in  areas  relevant  to  eventual 
use  of  these  compounds  in  electronic  devices,  are 
presented.   (Author) 
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Naval  Ordnance  Lab.,  Corona,  Calif. 

VLF  SUPERDIRECTIVE  ARRAY  WIDEBAND 

COMPONENTS. 

by  E.  W,  Seeley.    15  Oct  64,  64p 

Task  R360FR104  211  IROll  01  01 

NAVWEPS  8202 

Unclassified  report 

Descriptors:  (♦Loop  antennas.  Very  low  frequency). 
(♦Antenna  components.  Loop  antennas).  Performance 
(Engineering).  Preamplifiers,  Mixers  (Electronics), 
Transformers,  Antenna  configurations.  Transmission 
lines,  Broadband,  Phased  arrays.  Electrical  impedance. 
Electrical  properties.  Antenna  radiation  patterns.  Design. 

If  improperly  designed,  the  loops,  preamplifiers,  mixers, 
and  transmission  lines  tend  to  deteriorate  the  directivity 
of  VLF  superdirective  arrays  in  which  they  are  used. 
This  report  describes  the  characteristics  required  of 
these  components  when  used  ejqierimentally  in  super- 
directive  arrays.    Reception  patterns  of  tliese  arrays  and 
illustrations  ot  the  respective  capabilities  of  the  components 
are  given.    (Author) 
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General  Electric  Co.,  Owensboro,  Ky, 
C-BAND  TRIODE-CAVITY  OSCILLATORS,  PRODUC- 
TION ENGINEERING  MEASURE. 


Quarterly  progress  rept.  po.  5,  1  Jun-31  Aug  M, 
by  J.  D.  Marshall.    31  Aug  64,  28p 
Contract  DA36  039AMC01474E 

Unclassified  report 

Descriptors:  (♦Microwave  oscillators,  Triodes). 
(♦Triodes,  Microwave  oscillators),  C  band.  Tests, 
Performance  (Engineering),  Manufacturing  methods, 
Ceramic  materials.  Test  methods.  Quality  control, 
Stabilization,  Radiofrequency. 

The  test  specifications  for  preproduction  and  pilot 
production  testing  were  finalized.   The  cavities  represent- 
ing ttie  preproduction  run  were  assembled  and  tested.   The 
Inspection  and  Quality  Control  Manual  was  completed  and 
submitted.    (Auttior) 
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OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  Santa  Monica.  Calif. 

PROPAGATION  OF  LONG  WAVES  AROUND  THE 

EARTH 

by  O.  Zlnke.    la  Sep  48,  33p   T-13 

TT  64  71625 

Unclassified  report 

Ausbreitung  Langer  Wellen  um  die  Erdkugel,  trans, 
of  Frequenz  (West  Germany)  1947,  v.  1,  no.  1,  p.  16-22. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  l)een  made  from  best  available  copy. 

Descriptors:  (♦Radio  waves.  ♦Ionospheric  propagation), 
(♦Ionospheric  propagation.  Radio  waves).  Wave 
transmission.  Earth,  Propagation,  Damping,  Noise, 
Radio  transmission.  Very  low  frequency.  Mathematical 
analysis.  West  germany. 

For  the  field  strengtii  of  electrical,  very  long  waves  a 
relation  is  derived  which  is  valid  especially  for  long 
distances  up  to  approximately  20.000  km.    As  compared  with 
the  known  Austinlan  formula,  the  new  field  strength  formula 
differs  cliiefly  in  3  points:  (a)  ttie  functional  relationship 
with  distance;  (b)  the  effect  of  wave  length  of  the  damping 
factor;  and  (c)  the  effect  of  noise  at  the  antipole  of  the 
transmitter.   With  the  aid  of  ionosphere  data  gained 
empirically  for  short  wave  propagation,  this  representation 
is  to  furnish  a  clear  picture  of  the  propagation  of  very  long 
waves.    At  long  distances  it  yields  hlgtier  field  strength 
values  tlum  does  the  Austinlan  formula  and  agrees  better 
with  measured  values.   (Author) 
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RAND  Coip.,  Santa  Monica.  Calif. 

ON  THE  PROBABILITY  OF  AN  n-COINCIDENCE, 

by  A.  R.  Livshlts.    15  Oct  58.  15p   T-102 

TT  59  10795 

Unclassified  report 

Trans,  of  Radlotekhnlka  1  Elektronlka  (USSR)  1957. 
V.  2,  no.  8.  p.  947-950. 

Descriptors:  (*Colncldence  counting,  Radiofrequency 
pulses),  (♦Radiofrequency  pulses.  Coincidence  counting). 
Electromagnetic  pulses.  Sequences,  Statistical  functions, 
ProbabiUty,  Equations,  USSR. 

This  pi^)er  examines  the  problem  of  determining  the 
probatrility  of  pulse  coincidence  in  n-pulse  random 
sequences.    Formulae  are  derived  «Wch  enable   one   to 
determine  both  the  probability  and  average  duration  of 
pulse  coincidence  in  sequences  containing  pulses  with  equal 
or  unequal  pulse  widths.    (Author) 
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AD-607  690  Dlv.   8,  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

iMtrumenUtion  Lab.,  Mass.  Inst,  ot  Tech.,  Cambridge. 

THE  TRANSISTOR  TETRODE  AS  A  VARL^BLE  GAdT 

COMPRESSIVE  DEVICE. 

Bachelor  of  Science  thesis, 

by  Richard  Werner  Procuoier.   26 

Contract  AF04  647  103 


i  fay  58,  27p  T-190 


Unclassified  r^wrt 

Descriptors:  (•Transistors,  Tetijoides),  (*Tetn)de8, 
Translators),  Gain,  SemlconductQM,  SUioon,  Ciroulta. 

The  transistor  tetiwle  provides  a  Mw  approach  to 
▼ariabie  gain  in  semiconductors.    Present  manufacturing 
standards  do  not  provide  a  sufBcient  degree  of  uniformity 
to  permit  design  of  circuits  without  investigation  of 
specific  units.   Tetrode  gain  characteristics  are  defined 
and  investigated  and  practical  examples  given.    (Author) 
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apace  Technology  Labs.,  Inc..  Los  Angeles.  Calif. 
ESTIMATES  OF  IONOSPHERIC  GUn)ANCE  NOISE 
WHEN  TRACKING  OBJECTS  AT  GREAT  HEIGHTS, 
by  Donald  J.  Farmer.   26  Jun  58,  9t> 
STL/GM-TN-0165-00152  Unclassified  report 

Descriptors:  (♦Atmospherics,  Racier  tracldng), 
(♦Radar  tracking.  Spacecraft),  Radar  interference. 
Radar  equipment.  Electron  density,  Ionospheric 
propagaUon.  Atmospheric  refraction.  Measurement. 
Errors. 

A  brief  summary  of  atmospheric  effects  is  presented, 
principally  those  due  to  the  ionosphere,  which  affect  the 
accuracy  of  radar  tracking  systems  when  used  to  observe 
space  vehicles  at  heights  of  several  hundred  mUes  or 
more  above  the  surface  of  the  earth.   The  intent  is  to 
indicate  the  magnitude  of  irreducible  tracking  errors  and 
their  dependence  on  the  radar  system  operating  freouencv 
(Author)  '' 
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Coordinated  Science  Lab..  Univ.  of  iUinois.  Urbana. 
DISTRIBUTED  NETWORK  SYNTHE3B  AND 
APPROXIMATION  IN  THE  TIME  DOMAIN, 
by  R.  A.  Rohrer.  J.  A.  Resh.  and  R.iA.  Hoyt. 
Jul  64.  26p   CSL-R-222 
Contract  DA28  043AMC00073E 

Unclassified  report 

Descriptors:  (♦Electrical  network^.  Synthesis), 
(♦Input -output  devices.  Electrical  aetworks).  Time, 
Taper,  Circuits,  Theory,  Numerical  analysis. 
Calculus  of  variations.  Time  lag  theory. 

Conditions  were  obtained  for  the  reaaizatlon  of  the 
best  approximation  to  a  desired  time  domain  Input-output 
relation  by  means  of  a  distributed  network  of  a  given 
class.    Practical  constraints  were  c«nsldered  In 
obtaining  the  <^lmal  (one-dimensional)  spatial 
dependence  for  a  series  R-L,  shunt  G-C  distributed 
network.   The  general  results  were  specialized  to 
L-C  and  R-C  lines.    (Author) 
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Brunswick  Corp.,  Marlon.  Va. 


DEVELOPMENT  OF  A  1200F  RADOME. 
Interim  engineering  rept.  no.  6,  1  Jul-30  Sep  64, 
by  V.  A.  Chacse  and  R,  L.  Copeland.   30  Sep  64. 
41p 

Contract  AF33  657  11469.  ProJ.  4161.  Task  416102 

Unclassified  report 

Descriptors:  (♦Laminates.  Radomes),  (♦Radomes, 
Composite  materials),  (♦Composite  materials,  Radomes), 
Reinforcing  materials,  Aging  (Materials),  Ceramic 
materials.  Aluminum  compounds.  Phosphates,  Coatings, 
Compressive  properties.  Elasticity,  Electrical 
properties.  Glass  textiles.  Tensile  properties.  Filament 
wound  construction.  Temperature. 

The  work  covered  within  this  report  Involves 
investigation  into  new  matrices  and  laminate  processing 
Improvements.   Additional  tnformatlcm  is  reported  on 
the  effect  of  curing  atmospheres  on  laminate  strength. 
Curing  under  nitrogen  extends  the  life  of  the  protective 
coating  at  elevated  temperatures  but  for  less  than  100  hours. 
Mechanical  and  electrical  properties  data  on  the 
improved  composite  are  reported.   The  mechanical 
strengths  have  been  markedly  Improved  through  the 
matrix-processing  investigation.   Initial  results  on  the 
filament  winding  feasibility  study  are  reported  and 
indicate  a  potential  for  this  type  of  reinforced  ceramic 
composite.   A  discussion  of  problem  areas,  conclusions 
and  recommendations  is  also  presented.    (Author) 
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Syracuse  Univ..  N.  Y.  CoU.  of  Engineering. 
FAILURE  MECHANISMS  OF  TUNNEL  DIODES. 
Final  r^t,, 

by  caenn  M.  Glasford,  Richard  L.  Anderson,  and 
Rajendra  P.  Nanavatl.   Sep  64,  48p   EE-959-630TDR-2 
Contract  AF30  602  2778.  Pro].  5519,  Task  551902 
RADC  TDR64  313 

Unclassified  report 

Descriptors:  (♦Tunnel  diodes.  FaUure  (Mechanics)), 
(♦Failure  (Mechanics).  Tunnel  diodes).  Semiconductor 
devices,  Reliability  (Electronics),  Gallium  alloys. 
Arsenic  alloys.  Voltage,  Electric  currents.  Impurities. 
Electric  fields. 


Experimental  evidence  is  presented  which  shows  that 
tlie  deterioration  in  tlie  current-voltage  characteristics 
of  GaAs  tunnel  diodes  when  operated  at  a  high  forward 
bias  results  from  recombination  of  Injected  electrons. 
The  recombining  electron  gives  its  energy  to  the  acceptor 
impurity  atom  and  excites  it  from  a  substitutional  site 
to  an  interstitial  site.   Associated  with  this  Frenkel  defect 
is  a  rearrangement  of  electronic  states  which,  in  turn, 
is  responsible  for  the  degradation  of  the  current-voltage 
characteristics.   It  is  postulated  that  it  may  be  possible 
to  fabricate  GaAs  tunnel  diodes  which  do  not  fall,  by 
using  acceptor  atoms  having  high  activation  enei^es. 
This  might  be  feasible  if  the  acceptor  dopant  can  be 
incorporated  into  the  GaAs  in  sufficiently  heavy  quantities. 
Studies  of  failure  of  GaSb  tunnel  diodes  which  sometimes 
show  somewhat  different  faUure  modes  with  respect  to 
changes  in  peak  and  valley  currents  indicate  that  in  the 
wider  band  gap  materials,  the  high  electric  field  in  the 
transition  region  plays  an  important  part  in  the  failure 
mechanism.   It  is  predicted  that  tunnel  diodes  made  from 
wide  band  gap  materials  and  also  from  direct  band  gap 
materials,  such  as  GaSb.  in  which  the  direct  recombination 
process  is  important,  will  fall  faster  than  those  made  from 
narrow  band  gap  and/or  indirect  band  gj^)  materials. 
(Author) 
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Bfiorow«Te  Lab.,  Stanford  Univ.,  Calif. 

STUDIES  OF  THE  EFFECT  OF  CIRCUIT  TAPERING 

ON  TWT  PERFORMANCE, 

hy  C.  C.  Lo.   Sep  64,  135p 

Contract  AF30  602  2575,  Proj.  5573.  Task  557303 

RAOC  TDR64  322 

Unclassified  report 

Descriptors:  (*TraTellng-wave  tubes.  Performance 
(Engineering)),  (*Clrcults,  Taper),  Pvilse  amplifiers. 
Design,  Oscillation,  Electrons,  Velocity,  Standing 
wave  ratios. 

Tbe  main  object  of  this  research  was  to  show  that  by 
proper  tapering  of  the  circuit  characteristics  of  a 
pulsed,  high-power  trayeling-waTe  amplifier,  long- 
persisting  pulse-edge  oscillations  could  be  successfully 
eliminated.   Several  types  of  circuit  tapering  have  been 
considered,  and  a  particular  one  was  chosen  for  this 
empirical  study.   The  type  of  circuit  taper,  which  i^ipears 
to  have  several  advantages  over  others  for  suppression 
of  pulse-edge  oscillations,  has  both  the  pi-mode  frequency 
Increased  and  tlie  phase  velocity  for  the  passband  fre- 
quencies decreased  gradually  toward  the  output  end  of 
the  tube.   The  effect  of  circuit  tapering  on  forward-wave 
anqdificatlon  has  also  been  studied.   A  method  was 
Introduced  for  calculating  the  performance  and  an 
increase  in  gain  was  predicted  for  the  aforementioned 
taper  by  this  method  when  the  tube  was  operated  beyond 
the  small-signal  level.   This  effect  was  cdso  measured 
experimentally  on  a  high-power  tube  constructed  for 
this  purpose.   The  effect  of  circuit  tapering  on  tube 
efficiency  has  been  studied  qualitatively.   By  using  tlie 
conventional  velocity-phase  diagram,  the  possibility  of 
Improving  the  efficiency  is  lixllcated.    However,  a 
different  kind  of  circuit  tapering  other  than  that  used 
for  tills  study  is  required. 
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Microwave  Associates,  Inc.,  Burlington,  Mass. 

BROADBAND  SOLID-STATE  SWITCHES. 

Quarterly  rept.  no.  5,  1  Jul-30  Sep  64, 

by  L.  Nathanson.    30  Sep  64.  31p 

Contract  NObsr89463,  Pro].  SR0080302.  Task  9604 

Unclassified  report 

See  also  AD-606  695. 

Descriptors:  ("Semiconductor  devices.  Electronic 
switches),  (*Electronlc  switches.  Semiconductor 
devices),  Braodband,  Microwave  frequency.  Diodes 
(Semiconductor).  Temperature.  C  band. 

Included  to  data  pertaining  to  hl^  power  measurementa 
of  the  L/S-band  prototype  switch  employing  28  diodes 
in  a  6.25  ohm  line  section.   In  addition,  high  power  data 
to  presented  In  reference  to  the  hlg^  power  testing  of  a 
C-band  switch  with  20  diodes  In  a  10  ohm  line  section. 
Other  pertinent  information  discussed  Includes  PIN 
diode  temperature  data,  and  diode  leakage  current 
as  a  function  of  reverse  bias  under  a  high  power 
environment.    (Author) 
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Chicago  Univ.,  ni. 

ELECTRONIC  PROPERTIES  OF  ORGANIC  MOLECULES. 

Final  rept. 


by  David  R.  Keams.   Sep  61,  3p 
Contract  AF49  638  923 
AFOSR  1475 


Unclassified  report 


Descriptors:  (*Organlc  compounds.  Electrical 
properties),  (•Aromatic  compounds.  Electrical 
properties).  Quantum  mechanics.  Semiconductors, 
Atomic  energy  leveto,  Crystato,  Reviews. 

The  work  was  concerned  with  the  application  of  quantum 
mechanics  to  the  interpretation  of  certain  electronic 
properties  of  aromatic  organic  molecules.   The  results  at 
this  work  appear  in  tbe  three  articles  which  are  briefly 
reviewed. 
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Instrumentation  Lab.,  Mass.  Inst,  of  Tech.,  Cambridge. 
SOME  ASPECTS  OF  TRANSISTOR  DEMODULATORS, 
by  Philip  J.  Rasch.    Feb  62,  38p   E-1132 
Contract  AF04  647  303,  ProJ.  52  156 
BSD  TDR62  129 

UDClassified  report 

Descriptors:  (^DenKxlulators,  Transistors), 
(♦Transistors,  Demodulators),  Circuits,  Operation, 
Switching  circuits.  Electronic  switches.  Performance 
(Engineering),  Voltage. 

In  order  to  present  the  transistor  demodulator,  the 
necessary  theory  of  transistor  switches  is  reviewed. 
Comparing  it  to  an  ideal  switch,  the  method  of  operation 
of  a  transistor  switch  is  presented,  and  the  deviations  from 
the  ideal  are  developed.   Using  an  equivalent  circuit  for 
the  transistor  in  the  saturated  and  cutoff  regions.  It  is 
shown  that  the  offset  voltage  and  current  of  the  switch  is 
lowest  in  the  inverted  connection.    The  transistor  demod- 
ulator is  presented  as  a  phase-sensitive  a-c  to  d-c 
converter.   In  order  to  prove  that  the  circuit  operates  for 
all  polarities  and  all  permissible  levels  of  input  signal, 
a  complete  analysis  of  the  switching  cycle  is  presented. 
From  tills  study,  the  maximum  back  voltages  across  the 
Junctions  are  determined.    A  practical  demodulator  is 
presented,  and  performance  data  on  this  circuit  to  given. 
(Author) 
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Wameke  Electron  Tubes,  Inc.,  Des  Plaines,  111. 
STUDY  OF  INTERACTION  STRUCTURES  LEADING  TO 
DEVELOPMENT  OF  X-BAND  CROSSED-FIELD  AMPLI- 
FIER, PHASE  I. 

Final  engineering  rept.  for  28  Jun  63-28  Jun  64. 
28  Jun  64.  86p 
Contract  NObsr89504,  Pro].  SF0100201,  Task  9294 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 
See  also  AD-437  747. 

Descriptors:  (^Crossed  field  dWlces,  Microwave 
amplifiers).  (*Microwave  amplifiers.  Crossed  field 
devices),  X  band.  Delay  lines.  Gain,  Band  width. 
Dielectrics,  Attenuation,  Radiofrequency  power, 
S  band.  Photoengraving,  Copper,  Sapphires,  Titanium, 
Ceramic  materials.  Oxides,  Beryllium  compounds. 
Aluminum  compounds.  Amplifiers,  Tests,  Design. 

A  fenced  line  formed  by  photo-engraving  of  copper  on  a 
Buiqwrt  of  polished  sapphire  was  selected  as  the  delay  line 
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stnicture  giving  tbe  most  promise.  The  technology  fbr  the 
photoformed  line  on  sapphire  was  proven  using  an  inter- 
mediate layer  of  Utanium  to  bond  tto  copper  to  the  support, 
photo-etching,  then  subsequent  thickening  by  copper  plating. 
Cold  testing  of  S-band  scale  models  Indicated  that  tbe 
dlsaymmetric  fenced  line  is  advantageous  in  terms  of 
si4«>re8Slng  unwanted  modes,  but  is  more  dispersive  than 
would  be  desired  and  Interacts  with  only  the  center  part 
of  tbe  beam.   Attempts  to  eliminate  surface  roughness  of 
ceramic  base  materials  by  glazing  has  not  yet  yielded 
sattofactory  deposition  of  delay  lines.   Improved  ceramics 
are  being  sought.   Measurements  verified  the  published 
values  of  thermal  conducUvlty  for  beryUia  and  have  shown 
that  tbe  sa^ihire  support  Is  at  best  marginal  fbr  the  2  kw 
output  required.   An  overaU  tube  design  with  a  grldded  sun 
for  noise  reduction  is  outtlned.    (Author) 
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Contract  NObsr87721,  ProJ.  SR008  0^  02,  Task  9599 

I  Unclassified  report 

Legibility  of  this  document  to  in  part  unsatisfactory. 
Reproduction  has  been  made  from  beat  available  copy. 

Descriptors:  (*TranBformers,  Audiofrequency),  Design, 
Voltage,  ^;>eciflcatlon8.  Circuits,  Electrical  properties. 
Winding,  Electric  Insulation,  CoUs,  Electric  wire. 
Electrical  equipment.  Cooling,  Dlsttkition. 

This  final  report,  or  transformer  design  manual,  to 
divided  Into  eight  sections.  Sections  1,  2  and  3  are  tbe 
Abstract,  Objectives  and  Definitions  of  Symbols  re- 
spectively. Section  4  covers  information  of  Interest  to  the 
tranaformer  user  as  well  as  the  designer.  This  section 
includes  a  discussion  on  the  transformer  mechanical  and 
electrical  specifications,  the  test  re<|alr«mento,  and  the 
eftoct  of  tbe  specifications  on  the  tratsformer  sire,  weight, 
and  cost.   Section  6  covers  the  audio  frequency  trans- 
former design  procedure.   Here  tbe  design  of  an  audio 
tranaformer  has  been  broken  into  a  st«p-by-step  outline. 
Each  step  to  briefly  described,  aU  necessary  equations  ' 
are  listed  and  defined,  and  pertinent  factual  daU  is  pre- 
sented to  tables  and  curves.   Section  6  presento  the  pro- 
cedural detail  used  to  calculate  tbe  various  parameters 
needed  to  tbe  step-by-step  design  section.   Section  7  to- 
oludes  tbe  step-by-step  design  for  the  350  kilowatt  verifi- 
cation unit.   The  design  summary  for  tfae  16  kilowatt  and 
tbe  100  kUowatt  unlto  is  also  Included.   The  test  resulte 
tor  the  tlyee  verification  unlto  are  preaented  and  discussed 
to  this  section.   Section  8  is  a  comptote  bibliography  of  tbe 
literature  researched  during  the  contrsct  period. 
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General  Electric  Co.,  Schenectady,  N.  V 
PHODUCTK)N  ENGINEERING  MEASURE  FOR 
VOLTAGE-TUNABLE  MAGNETRONS. 
^»*rterly  progreaa  rept.  no.  8,  18  Jatt^lB  Apr  64. 
by  E.  G.  Soulier.    18  Apr  64,  24p 
Contract  DA36  039SC86722 
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Anodes  (Electron  tubes).  Voltage,  Density,  Magnets, 
Vibration,  Tests,  Performance  (Engineering)   Quality 
J^°^J^^«><l»>«»y  modulation,  FUamento,  Resistance 

A  summary  of  tbe  problems  encountered  during  the 

«S1^'"»"?.1™°J"  '*'^-  Cumulative  yleld%roentages 
obtained  at  tbe  various  basic  tube  suba8sembly7ta«eB 

i^.SJT;  ♦k '^»°°  °'  ZM-6104  packages,  which  was 
limited  by  the  toabUity  of  the  packages  to  meet  the  speci- 
fication s  minimum  anode  voltage  caused  by  the  low  fl«- 
density  level  of  the  magneto,  to  described  to  detaU.  Con- 
clusions for  the  detailed  vibration  testing  of  the  tubes 
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PRODUCTION  ENGINEERING  MEASURE  FOR 
VOLTAGE-TUNABLE  MAGNETRONS. 
Quarterly  progress  r^t.  no.9,  18  Apr- 18  Jul  64. 
by  E.  G.  SouUer.    18  Jul  64,  31p 
Contract  DA36  0398086722 

Unclassified  report 

Descriptors:  (^Magnetrons,  Manufacturing  methods). 
Quality  control.  Performance  (Engineering),  Vibration, 
Teste,  Frequency  modulation,  Filamente,  Resistance 
(Electrical). 

The  yield  percentages  obtained  at  the  various  basic 
tube  sub-assembly  stages  are  given.    Resulte  of  vibration 
FM  performance  on  the  ZM-6103  and  ZM-6104  packages 
are  stated;  conclusions,  based  on  these  resulte,  are  also 
included.   Test  data  and  illustrations  are  presented  to 
substantiate  these  conclusions.   Resulte  of  Uie  Engtoeering 
samples  that  were  retested  are  given.   A  comparison  of 
the  present  specification  with  the  proposed  specification 
is  included.   (Author) 
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^ace  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
REVIEW  OF  SOLID-STATE  MASER  AMPLIFIERS 
by  J.  M.  Andres.   26  Jun  58,  18p  ' 

STL/aM-TN-0165-00161 

Unclassified  report 

Descriptors:  (•Masers.  Solid  stote  physics),  (*Solld 
state  physics,  Masers).  Atomic  energy  levels.  Para- 
magnetic materials.  Crystals.  Clreulto.  Gato.  Bandwidth. 
Noise  (Radio),  Microwave  amplifiers.  Pumpina  (Elec- 
tronlcs).  Electronics.  Equations. 

Some  of  tbe  moro  recent  activittes  concerning  solid-state 
maser  amjdifiers  are  reported.  The  most  Important 
characteristic  of  these  an^jliflers  is  their  abUity  to  am- 
pllftr  without  totroduclng  noise  toto  the  amplified  output. 
The  usual  souroes  of  vacuum  tube  noise  are  not  present 
and  noise  from  cavity  thermal  radiation  can  be  minimized 
by  operating  at  very  low  temperatures.   Noise  figures  very 
near  to  the  theoretical  limit  seem  to  be  obtainaMe. 
Some  of  the  equations  governing  tbe  behavior  of  these  de- 
vices are  presented,  as  weU  as  some  of  the  experimental 
measuremente  of  their  anqdiflcation  properties. 
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Oeaoriptora:  (^Magnetrons.  Manufacluring  methods). 
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MINIMUM  NOISE  TEMPERATURE  OF  A  PARAMETRIC 

AMPLIFIER, 

by  R.  C.  Knechtll  and  R.  D.  Wegleln.    Apr  69, 

9p   HAC-RR-108 

UnclaBsified  report 

Descriptors:  ('Parametric  amplifiers.  Noise 
(Radio)),  (*Nolse  (Radio),  Temperature),  Pumping 
(Electronics),  Electrical  impedance,  Ct^iacitance, 
Semiconductor  devices.  Diodes  (Semiconductor), 
S-band,  Mathematical  analysis.  Theory. 

The  relation  between  noise  temperature,  pump  power, 
and  the  measurable  parameters  of  the  nonlinear 
reactance  in  a  parametric  amplifier  are  derived.    For 
a  variable-ct^acitance  amplifier,  the  attainaUe  minimum 
noise  temperature  and  the  corresponding  pump  power  are 
expressed  in  terms  of  the  physical  temperature  of  the 
variable  capacitance,  its  Q,  its  law  of  capacitance 
variation,  and  the  frequencies  involved.   The  conditions 
under  which  contributions  from  the  circuit  losses 
are  negligible  are  pointed  out.   The  basic  results  of  this 
analysis  are:    (1)  The  minimum  attainable  noise 
temperature  is  determined  by  tlie  variable-capacitance 
parameters;  (2)  An  optimum  value  of  the  ratio  of 
idler  to  signal  frequency  for  minimum  noise 
temperature  exists  under  certain  conditions.   This 
optimum  does  not  necessarily  correspond  to  an  infinite 
value  of  this  ratio;  (3)  Abrupt  semiconductor  junctions 
appear  to  have  some  advantage  over  diffused  /unctions  as 
variatde-capacltance  elements  for  low-noise  parametric 
amplifiers.    Exi>eriroental  results  obtained  at  S-band 
have  sul)stantlated  the  above  analysis.    (Auttior) 
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PRODUCTION  ENGINEERING  MEASURE.    HIGH  SPEED 

SEMICONDUCTOR  SWITCH  (TWO  TERMINAL)  AND 

HIGH  SPEED  SEMICONDUCTOR  SWITCH  (GATE). 

Quarterly  rept.  no.  5,  29  May-28  Aug  64, 

by  B.  G.  Burllngame.    28  Aug  64,  18p 

Contract  DA36  039AMC01475E 

Unclassified  r«port 

See  also  AD-603  660. 

Descriptors:  (*Semiconductor  devices.  Manufacturing 
metttods),  ('Electronic  switches.  Semiconductor  devices). 
Semiconductors.  Production,  Bonding,  Ultrasonic 
radiation.  Electric  terminals.  Design,  Electrical 
engineering.  Epitaxial  growth,  Metal  coatings.  Gold, 
PhosplK)rus,  Metalatlon,  Processing,  Adhesives, 
Swltctiing  circuits. 

The  purpose  of  tlie  program  is  to  estaldish  a  pilot 
production  facility  capable  of  producing  high  sp)eed 
semiconductor  switches  in  accordance  with  Signal  Corps 
Technical  Specification.    The  fifth  quarter  of  tlie  program 
has  been  used  to  develop  assembly  and  surface  preservation 
techniques,  investigate  alloy  and  epitaxial  -  including  a 
metalizing  technique  for  an  epitaxial  anode  -  methods, 
and  fabrication  of  the  third  group  of  engineering  samples. 
Mesa  etching  -  a  follow-up  to  previously  conducted  moat 
etching  experiments  -  also  was  attempted. 
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Air  Force  Cambridge  Research  Lab.,  Bedford,  Mass. 
WEIGHT  DISTRIBUTION  OF  THE  QUADRATIC  RESIDUE 
(71.35)  CODE. 
Physical  and  Mathematical  Sciences  Research  Papers. 


Unclassified  report 


Descriptors:  ('Coding,  Numerical  methods  and 
procedures).  Groups  (Mathematics),  Determinants. 
Identities,  Matrix  algebra.  Permutations,  Communication 
theory. 

The  hand  calculation  of  the  weight  distribution  of  the 
(71,35)  quadratic  residue  code  is  briefly  described.   This 
calculation  falls  into  two  parts.   The  first  part  consists  In 
evaluating  the  10x10  determinant  given  by  the  power- 
nooment  identities,  using  properties  of  Van  der  Monde 
determinants.   The  second  part  of  tlie  calculation  consists 
in  reducing  tlie  six  solutions  obtained  in  tl>e  first  part  to 
one  solution.   This  reduction  is  accomplished  by  group 
tlieory  analysis.  (Autlior) 
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DEVELOPMENT  OF  AN  X-BAND  CW  CROSSED-FIELD 

AMPLIFIER. 

Interim  development  rept.  for  1  Jul-30  Sep  64. 

by  W.  ZetUer.   30  Sep  64.  26p   SFD-33-IDR-5 

Contract  NObsr69503 

Unclassified  report 

Descriptors:  ('Microwave  amplifiers.  Crossed  field 
devices),  (*Cros8ed  field  devices.  Microwave  amplifier*), 
X  band.  Impedance  matching.  Electron  tubes,  Performano* 
(Engineering),  Transmission  lines.  Circuits,  Waveguides, 
Coaxial  cables.  Oscillation. 

Successful  operation  with  tlie  reactlvely  loaded  inter- 
digital  line  has  proved  more  difficult  for  this  program 
at  X-band  than  it  has  at  lower  frequencies.   The  fourth- 
order  periodicity  of  the  structures,  together  with  the  small 
mechanical  dimensions  which  magnify  tiie  effects  of 
tolerances,  malces  it  extremely  difficult  to  obtain  a  good 
impedance  matcti.   In  the  absence  of  a  good  match,  the 
several  hot  tubes  built  to  date  have  evidenced  very  strong 
oscillations  at  the  band  edges,   with  no  sign  of  ampliflcatloa. 
Work  has  begun  on  a  new  type  of  slow  wave  structure, 
one  that  is  also  a  fundamental  forward  wave  circuit  but 
which  has  certain  electrical  and  physical  features  that 
make  a  broad  band  match  relatively  straightforward.    Hot 
tubeB  with  tills  new  circuit  are  presently  under  constructloa. 
(Author) 
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Naval  Academy,  Annapolis,  Md. 

SOME  ELECTRON  RADL\TION  EFFECTS  ON  TRAN- 
SISTORS: A  DATA  RE-PRESENTATION  TECHNIQUE. 
Research  rept., 

by  Leon  Preston  Brooks,  Jr.   5  May  64,  133p 
S5 

Unclassified  report 

A  thesis  presented  as  partial  fulfillment  of  the  require- 
ments for  successful  completion  of  the  Trident  Scbolars 
Program. 

Descriptors:  ('Transistors.  Electron  bombardment), 
('Electron  bombardment.  Transistors),  Semiconductor 
devices.  Electron  beams.  Environmental  tests.  Test 
metlxxls.  Electric  currents.  Gain,  Switching  oiroults. 
Degradation,  Circuits,  Amplifiers,  Computers,  Analysis, 
Graphics,  Electronic  equipment. 
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The  effects  of  a  mooo-energetic,  cosstant-dose-rate 
electron  beam  on  four  transistor  types  are  discussed  In 
this  paper.   Measurements  were  taken  in  the  grounded 
emitter  configuration  both  under  ambient  conditions  and 
while  each  specific  device  was  under  irradiation.    The 
resulting  data  is  presented  in  a  three-step  reduction/re- 
presenUtion  technique  which  utillzea  the  variaUon  of  gain 
degradaUon  with  ambient  forward  current  gain  of  the 
device  (BETA  O)  in  a  nuclear  environment.   The  three 
steps  are  (1)  the  graphical  or  first  approxlmaUon,  (2)  the 
computer  analysis,  and  (3)  the  third  step  check  (the  use 
of  pre-irradiated  devices  in  breadboarded  circuits) 
A  discussion  of  the  Composite  Test  System  used  to  ob- 
tain the  parameter  profiles  under  irradiation  is  included, 
along  with  complete  design  procedure  and  calculations  In 
the  appendix.   The  latter  part  of  the  paper  is  concerned 
with  an  investigaUon  as  to  the  validity  of  the  accelerated 
testing  concept  in  particular,  and  the  whole  present 
radiation  effects  program  in  general.   An  alternate  type 
of  radlaUon  effects  program  is  suggested.  (Author) 
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A  WIDEBAND  VERTICAL  INCIDENCli: 

TION  ARRAY. 

Technical  rept.  no.  7, 

by  Fred  Ore.   Sep  (A,  60p   RRL-2S9 
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t  Univ.  of 
RADIO  LOCA- 

Unclassified  report 

Descriptors:  ('Antennas,  Radio  beadOns).  ('Antenna 
radiation  patterns.  Antennas).  Radio  beams.  Antenna 
feeds,  Log  periodic  antenmus.  Dipole  antennas. 
Broadband,  Performance  (Engineering).  High 
frequency.  Impedance  matching. 

The  feasibility  of  designing  a  wideband,  high-efficiency 
vertical  incidence  antenna  capable  of  providing  either  a 
single  or  split  beam  centered  on  the  zanlth  has  been  in- 
vestigated by  the  use  of  scale  models.    It  was  found  that 
two  log-periodic  dipole  array  elements  arranged  in  an 
H-plane  array  fed  properly  over  ground  would  provide  the 
required  beam  configuration  in  the  H-pJane.    A  performance 
investigation  as  a  function  of  the  various  design  parameters 
was  conducted  where  the  design  parawtters'  variation  was 
limited  to  some  extent  by  the  practical  considerations  in- 
volved in  an  antenna  designed  for  the  J  to  32  Mc  frequency 
range.    It  was  found  that  there  existed  a  combination  of 
parameters  which  would  provide  a  reasonably  good  com- 
promise between  Ideal  pattern  and  Impedance  performance 
the  Impedance  performance  being  the  more  critical  of  the 
two.    During  the  parameter  Investigation  some  Interesting 
antenna  feed  problems  were  encountered  and  investigated 
to  the  extent  of  solving  the  problems  for  the  special 
an)llcatlons  Involved  In  the  model  stucjles  being  conducted 
_J^uthor) 
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INVESTIGATIONS  IN  THE  FIELD  OF  iUdIOTECHNI- 

CAL  MEASUREMENTS,  f 

ed.  by  B.  E.  Rabnlovlch.    15  Sep  64,  im  > 
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k  taclasstfled  report 

Issledovanlya  v  Oblastl  Radlotekhnlcheilrtkh  Izmerenii 
edited  machine  trans,  of  Komltet  Standartov.  Mer  I 
Izmerltel'pykh  Prlborov.   Trudy  Institiltov  KomtteU 
(USSR)  1961,  no.  53(113)  p.  1-126. 


Descriptors:  CElectronlc  equipment,  Test  methods) 
(Test  equipment  (Electronics),  Operation),  Radio-  ' 
frequency  power.  Calorimeters,  Dielectric  properties 
Magnetic  fields.  Power  meters.  Electric  bridges. 
Thermistors,  Waveguides.  Measurement.  Electrical 
properties.  Resonators,  Pulse  generators.  Electrical 
impedance.  Harmonic  analysis.  Voltage.  Errors 
Attenuators,  USSR. 

Contents:  Scattering  of  power  In  coaxial  load  with 
external  conductor  of  cyllnderlc  form;  Error  of  coaxial 
calortmetrlc  power  meter  due  to  Inequality  of  thermal 
losses;  Error  of  thermistor  bridge  VIM-1  during  meas- 
urement of  pulse  power;  Method  of  reproduction  of  small 
voltages  of  hl^  frequency;  Standard  method  of  reproduc- 
tion of  small  voltages  of  hlg^  frequency  on  several 
harmonics;  Investigation  of  errors  of  standard  equipment 
,nnn®.?'"°*"'"°°  °^  ^'"*"  voltages  at  frequencies  up  to 
1000  Mc;  About  increase  of  accuracy  of  measurement  of 
attenuation  by  method  of  square-law  detector;  Investiga- 
tion of  method  of  measurement  of  attenuation  with  help 
of  short-circuiting  piston;  Investigation  of  frequency 
errors  at  attenuator  on  wire  resistances;  Investigation  of 
errors  of  approximate  formulas  for  calculation  of  di- 
electric constant;  Question  of  measurement  of  parameters 
of  magnetodlelectrlcs  In  declmetric  wave  range;  Standard 

71TIV^^'^\°^!^'^"^^^'  ^'^•'  Collatlcirof  methods 
«nH  ^  «  t  ^  field-strength  meters  In  field  of  Induction 
and  In  field  of  radiation;  Spectrum  of  generator  of  radio 
pulses  with  steep  front;  Error  of  harmonic  analysis  of 
voltage,  made  with  help  of  measuring  receiver  with  diode 
inixer. 
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Stanford  Research  Inst..  Menlo  Park,  Calif. 

THIN-FILM  COLD  CATHODES  FOR  MICROWAVE 

TUBES. 

Interim  rept  no.  3, 

by  D.  V.  Geppert  and  B.  V.  Dore.   Oct  64,  48p 

Contract  AF33  615  1345,  Pro].  4812 

Unclassified  report 

Descriptors:  ('Films.  Cathodes  (Electron  tubes)), 
('Cathodes  (Electron  tubes),  Microwave  equipment), 
(*Cold  cathode  tubes.  Microwave  equipment), 
(♦Microwave  equipment.  Cold  cathode  tubes).  Zinc 
compounds.  Oxides.  Platinum.  Sandwich  construction, 
Barium  compounds,  Work  functions.  Life  expectancy 
Diodes  (Semiconductor),  Sintering.  Cermets.  Impurities, 
Semiconducting  films.  Substrates,  Rare  earths, 
Borides,  Manufacturing  methods.  Oxidation.  Excitation, 
Metal  films.  Electric  currents.  Density.  Performance 
(Engineering). 

Sintered  ZnO  layers  have  been  intensively  investigated 
using  both  cold-press  and  hot-press  techniques.    Ohmic 
contacts  between  platinum  substrates  and  the  ZnO  layers 
have  been  studied.   The  problem  of  obtaining  blocking 
contacts  between  the  ZnO  and  evaporated  surface  films  has 
been  studied,  and  barriers  up  to  2.7  ev  can  now  be  obtained. 
Evaporated  BaO  has  been  Investigated  as  an  activator  for 
the  surface  films.    Photo-electric  work  functions  down  to 
1.75  ev  have  already  been  measured,  and  it  is  believed 
possible  to  reduce  the  work  function  down  to  about  one  ev 
by  this  technique.   Life  tests  on  ZnO  diodes  have  continued 
and  Indicate  no  significant  change  In  characteristics  after 
almost  1000  hours  of  operation.    (Author) 
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Space  Sciences  Lab..  General  Electric  Co.,  Philadelphia. 
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ESTIMATION  OF  COMPONENT  RELIABILITY  USING 

INFORMATION  GATHERED  ON  THE  PARTS  LEVEL  AND 

ON  THE  COMPONENT  LEVEL,  AN  ECLECTIC 

APPROACH. 

Technical  Mormation  Series. 

by  S.  Matlln.    20  Mar  61,  34p   R61SD54 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
ReproductiiMi  has  been  made  from  the  best  available  copy. 

Descriptors:  (•Reliability  (Electronics).  Determina- 
tion). Electronic  equipment.  Statistical  analysis. 
Failure  (Mechanics),  Life  eiqwctancy.  Circuits. 
Redundant  components. 

This  analysis  suggests  a  reasonable  procedure  for  com- 
bining two  sources  of  Information  gathered  at  any  stage  of 
a  test  program  to  arrive  at  an  estimate  of  the  reliability 
of  a  component.    (Author) 
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OTS  Prices:  HC  $3.00/MF  $0.75 

Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 

THE  ANALYSIS  OF  PHASE  DETECTOR  PERFORMANCE 

FOR  A  SIGNAL  PLUS  NOISE  INPUT, 

by  Arthur  R.  kralman.    11  Jan  61,  6^ 

STL/TM-61-0000-19008 

Unclassified  report 

Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy.         • 

Descriptors:  (♦Phase  detectors.  Performance 
(Engineering)),  Slgnal-to-nolse  ratio.  Oscillators. 
Diodes,  Statistical  analysis. 

Expressions  were  derived  for  the  mean  and  mean  square 
vahie  of  the  output  of  a  phase  detector  to  which  is  applied 
a  sinusoidal  signal  corrupted  by  narrow-band  Gaussian 
noise,  together  with  an  oscillator  reference  of  the  same 
frequency  as  the  signal  but  displaced  In  phase.   The 
analysis  was  based  on  the  model  of  a  balanced  phase 
detector  composed  of  peak-detecting  diodes  producing  a 
difference  output  from  the  two  halves.    Based  on  the  above 
ou^t  parameters,  a  measure  of  phase  detector  per- 
formance was  defined  in  terms  of  a  'nolse-to-nolse  ratio,' 
the  square  root  of  the  output  variance  without  signal 
divided  by  the  same  quantity  with  the  signal  present.   The 
case  where  signal  and  reference  are  in  quadrature  was 
treated  in  detail,  yielding  curves  of  this  ratio  under  varying 
Input  and  reference  conditions.   In  addition,  the  voltage 
output  'slgnal-to-nolse  ratio'  was  calculated  as  a  function 
of  the  phase  angle  between  signal  and  reference,  and  the 
resulting  graphs  show  the  effects  «f  reference  level  and 
Input  slgnal-to-nolse  power  ratio.   (Author) 
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Melabs,  Palo  Alto,  Calif. 

INVESTIGATION  OF  MICROWAVE  NON-LINEAR 

EFFECTS  UTILIZING  FERROMAGNETIC  MATERLMJS. 

Quarterly  progress  rept.  no.  9,  17  Feb-7  Jul  64, 

by  Lee  7.  Donaghey.    7  Jul  64.  21p 

Contract  DA36  039SC89206.  Task  1G6  22001A05S  05 

Unclassified  report 

See  also  AD-438  185.  ^ 

Descrtptors:  (•Parametric  amplifiers.  Ferromagnetic 
materials),  (♦Ferromagnetic  materials.  Parametric 
amplifiers).  Pumping  (Electronics),  Microwave  frequency, 
Ferrites.  Garnet,  Oscillation,  Electromagnetic  properties. 


Waveguides,  Cylindrical  bodies.  Circuits,  Magnetrons. 

Recent  experimental  work  in  progress  oa  the  loogi- 
tudlnally  pumped  magnetodynamic  parametric  amplifier 
is  discussed.   For  one  experiment  the  pump  power 
threshold  for  oscillation  for  the  amplifier  described  is 
as  low  as  5.5  watts  peak  using  a  pulsed  mode  of  pumping, 
(Author) 
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OTS  Prices:  HC  $2.00/MF  $0.50 

National  Co.,  Inc..  Maiden,  Mass. 

PRODUCTION  ENGINEERING  MEASURE  FOR  CESIUM 

BEAM  TUBES. 

Quarterly  progress  rept.  no.  3,  23  Nov  63-23  Feb  64, 

by  James  George.    23  Feb  64,  32p 

Contract  DA36  039AMC01457 

Unclassified  report 

See  also  AD-604  413. 

Descriptors:  (♦Cesium  electron  tubes.  Manufacturing 
methods).  Performance  (Engineering),  Design, 
Frequency,  Stability,  ReUablllty  (Electronics), 
Quality  control.  Experimental  data. 

The  tasks  performed  during  Oils  reporting  period  in- 
volved the  fabrication,  assembly,  aUgnment,  and  testing  of 
the  second  two  (PEM-E3  and  PEM-E4)  of  sU  engineering 
model  cesium  beam  tubes.    Preliminary  performance  data 
is  presented  on  frequency  accuracy  and  stability  as  eval- 
uated in  an  NC1601  Atomlchron,  with  an  NC2001 
Atomlchron  used  for  comparison.   The  static  test  data  for 
tubes  PEM-E3  and  PEM-E4  Is  presented  and  compared  to 
that  for  tubes  PEM-El  and  PEM-E2,  in  order  to  evaluate 
design  performance.  Graphs  of  various  tube  parameters 
are  Included.    The  continuation  of  the  reliability  and 
quality  control  program  and  the  initiation  of  the  quality 
control  manual  are  described. 
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OTS  Prices:  HC  $2.00/MF  $0.50 

Westlnghouse  Defense  and  Space  Center,  Baltimore,  Md. 

DEVELOPMENT  OF  MILLIMETER  AND  SUBMILU- 

METER  MASER  DEVICES. 

Interim  technical  rept.  no.  5,  1  Jun-31  Oct  64, 

by  W.  E.  Hughes.    31  Oct  64,  26p   WDSC-490E 

Contract  AF33  657  10472 

Unclassified  report 

See  also  AO-602  019. 

Descriptors:  (♦Masers,  Design),  Microwave  spectros- 
copy. Spectrum  analyzers.  Zinc  compounds,  Tungstates, 
Rutile,  Aluminum  compounds.  Oxides,  Nitrates, 
Sapphires,  Impurities,  Iron,  Waveguides,  Traveling- 
wave  tubes.  Gain.  Circuits,  X-band. 

The  major  effort  was  devoted  to  the  construction  of  a 
dual-channel  millimeter- wave  spectrometer,  the  testing 
of  a  Fe3+,  ZnW04  zero-field  maser,  experiments  on  a 
Fe3+,  T102  zero-field  maser,  and  the  construction  of 
X-band  maser  circuitry.   Each  of  the  above  program  ele- 
ments are  described  in  detail  in  the  body  of  the  report  and 
the  coDclusions  drawn  from  the  experiments  are  given. 
(Author) 
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Varlan  Associates,  Palo  Alto,  Calif. 

SOLID  STATE  MICROWAVE  AND  POWER  DEVICES. 
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OERMAKtDE 


VOLUME  2.    MAGNESIUM 
Final  rept., 

by  H.  Kroemer,  Q.  F.  Day,  R.  D.  Fi 
J.  Klnoehita.   Oct  64,  63p 
Contract  AF33  657  11015,  Prol. 
AL  TDR64  258  V2 


See  also  AD-607  986. 


.  Fiimuui 

446)1  TasI 


.  and 
Task  446001 
Unclassified  report 


Descrtptors:  (♦Microwave  equlpmdat.  Solid  state  physics) 
(»Seml<MiKhictors,  Electronic  equipment).  CMagnesium 
alloys   Selmanium  alloys).  Single  crystals.  Integrated 
circuits.  Impurities,  Crystal  growth.  Zone  melting. 
Preparation.  Electrical  properties,  Diodes 
Semiconductor),  Etched  crystals.  Stability,  Antimony. 
Arsenic,  Boron.  Sodium,  Gold,  Metal  films.  Electric 
currents.  Capacitance,  Transients.  Encapsulation, 
Eutectics. 


A  study  was  made  of  the  preparation  and  properties  of 
the  new  semiconductor  Mg2Ge.  In  order  to  determine  its 
feasibility  and  usefulness  for  electronic  devices  other 
than  bipolar  transistors,  particularly  for  integrated 
electronics.  ^ ' 
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OTS  Prices:  HC  $3.00/MF  $0.75 

Varian  Associates,  Palo  Alto,  Calif. 

SOLID  STATE  MICROWAVE  AND  POWER  DEVICES 

VOLUME  1.  mTEQRATED  AMPLIFMR. 

Final  rept.,  IT  ' 

by  H.  Kroemer.   Oct  64,  79p  ' 

Contract  AF33  657  11015,  ProJ.  4460  Task  446001 

AL  TDR64  258  VI 


See  also  AD-607  985. 


[ladasBined  report 


Descriptors:  (*Microwave  equipment.  Solid  state 
physics),  (♦Microwave  amplifiers.  Semiconductor  devices), 
(♦Semiconductor  devices.  Microwave  amplifiers).  Tunnel 
diodes.  Hall  effect.  Negative  resistance  circuits. 
Impedance  matching,  Push-puU  amplifiers.  Switching 
circuits.  Gain,  Epitaxial  growth.  Indium  alloys.  Antimony 
alloys.  Arsenic  alloys.  Vacuum  apparatus,  Vapor  plotlng. 
Oscillators,  Temperature,  Frequency,  Integrated  circuits. 

A  study  was  made  of  solid-state  amplUlers  that  utUlze 
the  negative  resistance  of  tunnel  diodes,  as  an  amplifying 
mechanism,  in  combinaUon  with  the  non-reciprocity  of 
the  HaU-effect.   This  was  achieved  by  connecting  tunnel 
diodes  across  either  the  input  or  the  ott^ut  of  a  Hall 
Isolator. 
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OTS  Prices:  HC  $3.00/MF  $0.75 

Physical  Science  Lab.,  New  Mexico  Stite  Univ.. 
University  Park. 


CIRCULARLY  POLARIZED  DUAL  FREQUENCY  FAN 

BEAM  ARRAY  AND  HEMISPHERICAL  COVERAGE 

ANTENNAS  FOR  SATELUTE  TRACKING. 

Final  rept., 

by  J.  H.  DieL    20  Aug  64,  89p   CR-14 

CoDtraot  NOrdl6710 

Unclassified  report 

Descriptors:  (♦Antennas,  Tracking),  (♦Tracking, 
Satellites),  Antennas  conflgurattons.  Antenna  radiation 
patterns.  Polarization,  Electric  Impedance,  Dlpole 
antennas.  Very  high  frequency.  Ultrahigh  frequency. 
Beams  (Electromagnetic),  Antenna  feeds. 

ThU  report  contains  a  descrlpti<M  of  the  work  acoom- 
pUshed  In  connection  with  the  design  of  two  types  of 
satellite  tracking  antennas,  a  fixed  antenna  wIOi  hemi- 
spherical coverage  and  left  circular  polarization,  and  a 
preset  fan  beam  array  with  left  circular  polarization.   The 
writ  done  Included  a  study  of  some  of  the  various  parameters 
affecting  the  shape  of  the  pattern  of  a  turnstile  above  a  ground 
plane,  the  polarization  of  a  tumstUe  above  a  ground  plane 
Mid  the  Impedance  of  a  turnstile  antenna.   In  addition, 
three  prototype  antennas  were  designed  and  buUt:   two 
single  frequency  fixed  antennas  and  one  dual  frequency 
preset  fan  beam  array.   The  Appendix  describes  the  method 
used  to  estabUsh  the  location  of  flie  electrical  phase 
center.   (Author) 
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Weston  Instruments,  Inc.,  Newaric,  N.  J. 
A  POROUS  SUBSTRATE  RESISTOR  AIMED  AT 
MINIATURIZATION  OF  METAL-FILM  RESSLSTORS. 
Interim  development  rqpt.  no.  8,  Phase  2,  1  Jun- 
31  Aug  64, 

by  T.  MaUey  and  R.  E.  Busch.   31  Aug  64,  29p 
Contract  NObsr87542,  ProJ.  SR0080303,  Task  9636 

Unclassified  report 

Legibility  of  this  document  is  In  part  unsatisfactory. 
Reprockictlon  has  been  made  from  best  available  copy. 

Descriptors:  (♦Miniature  electronic  equipment.  Re- 
sistors), (♦Resistors,  Miniature  electronic  equipment), 
(♦Metal  films.  Resistors),  Porous  materials.  Quartz, 
Aluminum  compounds.  Oxides,  Electric  terminals. 
Hysteresis,  Resistance  (Electrical),  Thermal  conductiv- 
ity. Metal  coatings.  Temperature,  Brazing,  Epoxy 
plastics. 

A  comparison  of  alumina  with  quartz  porous  substrates 
with  respect  to  heat  dissipation  was  inconclusive.    The 
absence  of  Intercommunicating  porosity  In  the  central 
portion  of  the  alumina  substrates  prevented  proper 
metallization.    Temperature  gradient  data  have  been 
found  to  be  very  useful  in  appraising  the  quality  of  the 
terminals  nondestructively.    A  resistance  shift  (hyster- 
esis) is  evident  upon  electrical  loading.   The  magnitude 
of  the  shift  Is  beyond  what  can  be  explained  by  tempera- 
ture and/or  voltage  coefficients.   Resistance  hysteresis 
Is  still  marked  In  resistors  made  from  substrates  with 
the  most  uniform  stniotural  properties.  (Auttor) 
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9.  Fluid  Mechanics 


AD-607  442 
OTS  Prices: 


Dlv.   9,  1 
HC  $3.00/MF  $0.75 


Aerospace  Corp..  Los  Angeles,  Calif. 

SEPARATED  FLOW  PAST  SLENDER  DELTA  WINGS 

WITH  SECONDARY  VORTEX  SIMULATION, 

by  Bernard  Pershing.    24  Aug  64,  71p 

TDR-269(4560-10)-4 

Contract  AF04  695  269 

SSD  TDR64  151 

Unclassified  report 

Descriptors:  (*Delta  wings.  Aerodynamic  charac- 
teristics), (* Fluid  flow.  Delta  wings).  Angle  of  attack. 
Vortices,  Two-dimensional  flow,  Lift,  Experimental 
data.  Theory,  Correlation  techniques. 

The  flow  about  a  slender  flat-plate  delta  wing  at  angle- 
of-attack  is  represented  by  replacing  the  vortex  core- 
feeding  sheet  system  associated  with  leading  edge 
separation  by  a  force-free  concentrated  vortex.    Secondary 
flow  phenomena  near  the  leading  edge  are  approximated 
by  allowing  Infinite  flow  velocity  around  the  leading  edge. 
The  problem  is  reduced  to  a  two-dimensional  one  by 
assuming  a  conical  field  and  using  slender  wing  theory. 
Computed  pressure  and  lift  distribution,  vortex  position, 
lift  coefficient,  and  flow  patterns  are  compared  with  test 
data  and  with  the  theories  of  Brown  and  Michael,  and 
Mangier  and  Smith.    The  nonlinear  characteristics  of 
the  lift  curve  with  angle-of-attack  and  the  strong  influence 
of  secondary  flow  simulation  on  vortex  position  and 
pressure  distribution  are  displayed.    The  vortex  is  shown 
to  be  further  inboard  than  predicted  by  previous  theories 
and  to  correlate  well  with  experiment.   The  nonlinear 
component  of  lift,  the  pressure  distribution,  and  surface 
flow  pattern  are  also  shown  to  correlate  well  with 
ejqjeriment.   (Author) 


AD-607  449  Mv.   9,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

David  Taylor  Model  Basin,  Washington,  D.  C. 

WATER  TUNNEL  INVESTIGATIONS  OF  STEADY  STATE 

CAVITIES. 

Progress  r^t., 

by  Phillip  Elsenberg  and  Hartley  L.  Pond.   Oct  48, 

26p 

DTMB  668;  PB  162  856 

Unclassified  report 

Prepared  for  presentation  at  Underwater  Ballistics 
Conference  (no.  7). 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•CaviUtton,  Water  tunnels),  (♦Water 
tunnels.  Cavitation),  Bubbles,  Fluid  flow.  Drag, 
Fluid  dynamic  properties.  Pressure,  Transport 
properties. 

The  investigations  described  are  an  outgrowth  of 
experiments  conducted  in  connection  with  the  so-called 
estivation  method  or  analogue  for  developing  forms 
having  specified  critical  cavitation  numbers.   This 
method  Is  based  on  the  definition  of  critical  cavitation 
number  as  that  corresponding  to  the  minimum  pressure 
coefficient  of  the  body.   It  is  an  experimental  device 
by  means  of  which  the  offsets  of  a  solid  body  are 
obtained  from  'steady-state'  cavitation  bubbles  formed 
behind  elementary  nose  or  leading-edge  shapes  placed  in 
a  stream.   (Author) 
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Syracuse  Univ.,  N.Y.  Research  Inst. 

THE  WALL-JET  IN  A  LONGITUDINAL  PRESSURE 

GRADIENT. 

Annual  rept., 

by  F.  Erian  and  S.  Eskinazl.    31  Oct  64,  53p 

ME937-6410F 

Contract  Nonr669  16 

Unclassified  report 

Descriptors:  (*Jet8,  Fluid  dynamic  properties). 
Pressure,  Turlwlence,  Shear  stresses.  Gas  flow. 
Velocity.  Statics,  Energy,  Wind  tunnels.  Airfoils. 

The  objectives  of  the  work  are  two  fold.   Firstly, 
its  studies  the  effect  of  a  longitudinal  pressure  gradient 
on  the  nature  of  the  shear  stress  distribution,  as  well  as 
the  mechanism  of  energy-production.   Secondly,  it 
explores  to  find  out  if  the  existence  of  pressure  gradients 
jicreased.  in  the  flow  field,  the  size  of  the  negative 
energy-production  region.    The  flow  pattern  used  in 
conducting  the  present  experiments  was  composed  of  a 
half-Jet  blowing  out  of  a  narrow  vertical  slot  of  large 
aspect  ratio.   The  Jet  was  bounded  by  a  smooth  rigid  flat 
wall  on  one  side,  and  mixing  with  a  slower  stream  of  air  oo 
the  free  side.    A  convergent  then  divergent  passage  was 
provided  for  the  entire  flow  by  placing  a  haU 
symmetrical  Joukowskl  airfoil  section  on  the  free  stream 
side  of  the  wind  tunneL   This  airfoil  section  not  only 
created  a  longitudinal  variation  in  the  free  stream 
velocity,  but  also  a  pressure  gradient  wiilch  changed 
sign  from  negative  in  the  convergent  part  of  the  passage 
to  positive  in  the  divergent  part. 
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North  American  Aviation,  Inc.,  Downey,  Calif. 
ADVANCED  CELESTIAL  TRACKER  TECHNIQUES. 
Rept.  for  Jul  63-May  64, 

by  Edward  P.  French,  Lloyd  P.  Le  Blanc,  and 
Francis  E.  Wochna.    Aug  64,  108p   SID-64-865 
Contract  AF33  657  10894.  Pro].  4200,  Task  420002 
AL  TDR64  127 

Unclassified  report 

Descriptors:  (^Hypersonic  test  vehicles,  Wind 
tuimel  models),  (•Aerodynamic  heating.  Hypersonic 
flow),  (•Celestial  guidance,  Hypersonic  flight).  Nose 
cones.  Blunt  bodies,  Star  trackers,  Infrared  radiation. 
Thermal  radiation.  Gas  flow,  Shock  waves,  High 
temperature  research.  Boundary  value  problems. 
Absorption  spectrum,  Spectnmi  analyzers.  Molecular 
spectroscopy. 

This  report  includes  the  results  of  ten  noonths  of  study, 
with  the  objective  to  evaluate  spectral  radiation  Intensities 
from  the  shock  and  boundary  layers  associated  with  a 
hypersonic  vehicle.   The  intended  application  is  to  predict 
the  amount  of  radiant  energy  reaching  the  sensing  element 
of  a  celestial  tracker.    The  analytical  phase  of  the  study 
consisted  of  numerical  solutions  of  the  viscous  and 
invlscld  flow  equations  and  the  correlation  of  flow  field 
properties  in  terms  of  readily  available  flight  and  vehicle 
parameters.    The  flow  properties,  in  turn,  were  used  to 
compute  theoretical  values  of  spectral  intensity.   The 
intensities  were  in  turn  correlated  in  the  form  of  easy-to- 
use  charts  and  equations.    The  experimental  phase  con- 
sisted of  the  measurement  of  absolute  spectral  intensities 
from  the  conical  portion  of  blunt  cone  models  in  a 
hypersonic  wind  tunneL    A  scanning  spectrometer  was  built 
and  used  to  obtain  multiple  frequency  scans,  each  lasting 
about  five  milliseconds,  at  two  locations  in  the  flow  field. 
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The  observed  spectral  Intensity  cul4es  were  found  to  be 
several  orders  of  magnitude  greater  than  those  predicted 
in  the  analytical  phase.   The  e;q)erimental  intensities 
increased  toward  the  red  end  of  the  spectrum,  whereas  the 
theoretical  IntenslUes  decreased.   These  facts,  plus  the 
observation  of  appreciable  radiation  when  using  nitrogen  •■ 
a  test  gas,  indicate  that  the  experimental  intensities  are 
oie  to  contaminants  in  the  flow.    (Author) 
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Grumman  Aircraft  Engineering  Corp.,  Bethpase.  N  Y 
AERODYNAMIC  CHARACTERBTICS  AND  FLAP  LOADS 
FOR  A  BLUNT  PYRAMIDAL  CONFIGURATION  AT  MACH 
5  AND  8.    PART  OF  AN  INVESTIGATION  OF  HYPER- 
SONIC FLOW  SEPARATION  AND  CONTROL 
CHARACTERISTICS, 

by  William  J.  Evans  and  Louis  G.  Kaufman.  IL 
Sep  64,  151p 

Contract  AF33  616  8130,  ProJ.  8219,  Task  821902 
FDL  TDR64  128  ^  ' 


Unclassified  report 

Descriptors:  (•Aerodynamic  confl|:iiration8.  Blunt      ^ 
bodies),  (•Hypersonic  flow.  Aerodynamic  characteristics). 
(•Blunt  bodies.  Hypersonic  flow).  Flaps.  Aerodynamic 
loading.  Delta  wings.  Swept-back  wings.  Canard  con- 
figuration. Angle  of  attack.  Moments,  Reynolds  number. 
Control.  Model  testa.  -"i««r. 

Six-component  force  and  moment  data  were  obtained 
for  Mach  5  and  8  flows  over  a  blunt  Ryramldal  configura- 
tion.   The  model  had  a  triangular  croes  section  and  was 
composed  of  two  dihedral  surfaces  and  a  70-degree  sweep- 
back  delta  wing  lower  surface.    Three -component  force 
and  moment  data  were  obtained  on  a  remotely  controlled 
trailing  edge  flap  at  deflections  up  to  40  degrees.   All 
three  surfaces  had  trailing  edge  flaps  and  the  model  was 
tested  with  and  without  canards  and  a  ventral  fin.   The 
model  was  pitched  at  angles  of  attack  between  ±54  degrees 
and  side-slip  angles  between  -4  and  +14  degrees.    For 
both  Mach  numbers,  the  data  were  oMalned  for  a  nominal 
free  stream  Reynolds  number,  based  on  model  length,  of 
4.5  mlUion.  Selected  configurations  were  tested  at  other 
Reynolds  numbers  between  1.2  and  9,1  million.  (Airthor) 
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Mathematical  analysis.  Scattering,  Electromagnetic 
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Total  5  mm  wavelength  cross  section^  of  falling  water 
drops  with  radii  between  1.25  nmi  and  3.38  mm  were 
measured  at  two  droplet  temperature  Intervals,  25C  to 
28C  fcnd  2C  to  6C,  using  the  shadow  theorem  which  relates 
the  Imaginary  part  of  forward  scattering  coefficient  to  the 
total  cross  section.    The  experimental  total  cross  section 
values  were  a  little  smaller  than  the  theoretical  values  of 
the  total  cross  sections  of  spherical  water  drops,  and  the 


SECTIONS  OF 
WAVELENGTH  UTILIZING  THE 


dftrerences  between  the  experimental  cross  sections  of  the 
drops  at  the  two  temperatures  were  comparable  to  the 
experimental  errors.    Measurements  were  also  made  of 
total  cross  sections  of  metal  spheres  with  radii  between 
1.98  mm  and  4.35  mm  as  a  preliminary  verification  of  the 
theorem  and  were  found  to  be  In  good  agreement  with 
theoretical  values.  (Author) 
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This  report  contains  discussions  on  Reynolds'  analogy 
the  wall  shear,  blowing,  and  the  wall  shear  in  the 
turbulent  boundary  layer  with  blowing. 
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Unclassified  report 

Descr^rtors:  ("Gas  flow.  Equations),  (*Hi0i  tempera- 
ture research.  Gas  flow),  AxiaUy  symmetrlc^flow.  Fluid 
mechanics.  Momentum,  Thermodynamics,  Partial  dlfler- 
enttal  e<fiations.  Shock  waves.  Rotation,  Functions. 

A  stream  function  equation  for  a  hlgh-tenyierature  eas 
to  axisymmetric  rotational  flow  has  been  derived  by 
Garabedlan  using  a  constant  'gamma'  to  relate  h,  rho  and 
pin  one  equation  and  the  same  constant  to  relate  p,  S,  and 

V     "°**^^  equaUon.   The  present  derivation  avoids 
such  restolctions  on  the  form  of  the  functional  relattonshipe 
between  the  thermodynamic  variables. 
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The  pq)er  proposes  to  analyze  tee  expression  for  the 
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preasure  coefficient  at  large  angles  of  Incidence  to 
establish  a  consistent  formula  for  supersonic-hypersonic 
regimes,  and.  under  certain  conditions,  for  the  Impact 
(Newtonian)  regime. 
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WITH  AXIAL  SYMMETRY, 
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In  the  analysis  and  design  of  missile  control  systems. 
It  Is  necessary  to  describe  the  various  dynamic  phenomena 
which  contribute  to  over-all  system  performance.    The 
sloshing  of  fuel  In  missile  tankage  is  one  of  the  necessary 
dynamic  considerations.   The  purpose  of  the  report  is  to 
describe  a  digital  computer  routine  employed  for  the 
determination  of  the  effect  of  fluid  sloshing  on  missile 
dynamics.   An  outline  was  prepared  in  order  to  facilitate 
the  use  of  this  computer  program.   A  stmmiary  in  part  of 
the  results  obtained  in  a  theoretical  study  of  sloshing 
precedes  a  description  of  the  computer  solution.   In 
conclusion  an  outline  is  presented  for  the  preparation  of 
information  needed  for  computer  solution  of  the  sloshing 
problem,  accompanied  by  an  example  input  data  sheet. 
(Author) 
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Vortices,  Difference  equations.  Viscosity. 

Flrst-and  second-order  boundary-layer  theory  are  ex- 
amined in  detail  for  some  specific  flow  cases  of  practical 
interest.   These  cases  are  for  flows  over  blunt  axisym- 
me^c  bodies  in  hypersonic  high-altitude  (or  low  density) 
flow  where  second-order  boundary-layer  quantities  may 
become  important.    These  cases  consist  of  flow  over  a 
hyperbolold  and  a  paraboloid  both  with  free-stream  Mach 
number  infinity  and  flow  over  a  sphere  at  free-stream 
Mach  number  10.   The  method  employed  in  finding  the 
solutions  is  an  implicit  finite-difference  scheme.   R  is 
found  to  exhibit  both  stability  and  accuracy  in  the  examples 
computed.   The  method  consists  of  starting  near  the 
stagnation-point  of  a  blunt  body  and  marching  downstream 
along  the  Ixxfy  surface.  (Author) 
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Temperature,  Fluid  flow.  Flat  plate  models,  Iterative 
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Following  closely  E.  Polhausen's  solution  for  the 
laminar  temperature  field  at  the  flat  plate  in  longitudinal 
flow,  formulas  are  derived  which  permit  calculation  of 
the  velocity  and  temperature  field  for  variable  properties 
by  means  of  an  Integral  equation  and  an  iteration  method 
based  on  this  equation.   Accordingly,  the  following  cases 
were  solved:   By  assuming  that  only  viscosity  varies 
with  temperature  and  that  the  remaining  properties 
are  constant,  the  velocity  and  temperature  fields  were 
calculated  for  the  Pr  numbers  12.5  and  100  (viscous 
fluids)  at  heated  and  cooled  plate  conditions.    (Author) 
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For  the  treatment  of  a  supersonic  flow  over  a  M/edge, 
it  Is  particularly  suitable  to  employ  the  so-called  shock 
polar  diagram  which  summarizes  all  velocities  appearing 
in  flows  with  compression  shocks.   In  the  corresponding 
axial  case  of  supersonic  flow  over  cones  (which  is  very 
important  In  ballistics),  an  adtabatlc  compression  takes 
place  In  the  conical  field  extending  from  the  compression 
shock  to  the  surface  of  the  cone.   The  velocities  appearing 
in  this  case  on  the  surface  of  the  cone  are  found  on  the 
line  which  encloses  the  shock  polars.    Let  this  line  be 
called  the  Apfel  curve,  a  diagram  of  which  was  published 
recently  by  Busemann.   For  an  exact  analysis  of  supersonic 
flows  over  cones,  however.  It  Is  necessary  to  know  the 
curves  corresponding  to  the  adlabatlc  compression  which 
connect  the  shock  polars  and  the  Apfel  curves.    These 
cvirves  are  presented  In  the  report.   They  are  determined 
by  a  graphical-numerical  Integration  of  the  differential 
equation  of  the  axlally  symmetrical  conical  field  In  the 
hodograph  for  all  cone  angles  and  for  all  free-stream 
Teloclties.   The  pressures  on  the  surface  of  the  cone  thus 
obtained  are  represented  in  diagrams  and  compared  with 
the  two-dimensional  case. 
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When  a  blunt  axlally  symmetric  object  Is  exposed  to 
a  sufficiently  high  speed  air  stream,  the  air  behind  the 
shock  has  a  very  high  enthalpy  and  the  object  wUl 
melt.   In  order  to  compute  the  rate  of  melting,  or  any 
other  macroscopic  features  of  the  composite  flow,  both 
the  gas  boundary  layer  flow  and  the  malting  body  flow 
must  be  analyzed.   This  analysis  can  most  conveniently 
be  carried  by  (1)  assuming  an  Interface  temperature,  Tl, 
(2)  predicting  the  gas  boundary  layer  associated  with  that 
Tl,  (3)  predicting  the  liquid  layer  flow  using  as  boundary 
conditions  the  results  of  step  (2),  and  (4)  selecting  the 
correct  Tl  as  that  value  which  leads  to  a  consistent 
energy  balance.    This  note  contains  an  analysis  of  the 
liquid  layer  flow  for  a  given,  quite  general,  family  of 
material  pn^iertles.   The  Interface  temperature,  Tl, 
the  skin  friction  at  the  Interface,  the  evaporation  rate  at 
the  Interface,  and  the  pressure  gradient,  are  taken  as 
known  quantities  since  the  latter  three  Items  are 
controlled  by  the  gas  layer  and  are  known  once  Tl  is 
given.    (Author) 
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The  linearized  theory  is  here  e^plied  to  the  determina- 
tion of  the  wave  drag  of  ducted  cones  of  lip  angles  1  to  12 
degrees  moving  at  3iq)er8onlc  speeds,  M  =  1.2  to  4,0,  and 
at  zero  angle  of  attack.   The  results  are  presented  as 
graphs  of  wave  drag  coefficient  based  on  maximum 
frontal  area  versus  ratio  of  maximum  frontal  area  to  Inlet 
area,  a  family  of  constant  Mach  number  curves  being 
drawn  for  each  Up  angle.   It  will  be  noted  that  the  range 
of  calculated  results  exceeds  the  limits  of  validity  of 
linearized  theory.   Therefore  the  use  of  the  curves  for 
the  higher  Mach  numbers,  say  above  2.3,  and  larger  lip 
angles,  say  greater  than  6  d^ees  is  advised  only  in  the 
absence  of  more  accurate  data.   In  order  to  make  the  use 
of  this  report  more  convenient  for  total  external  drag 
calculations,  curves  are  presented  of  turbulent  skin 
friction  coefficient  based  on  total  surfaoe  area  versus  the 
product  of  total  body  length  and  Mach  number,  with  altitude 
as  a  parameter.    A  conversion  chart  Is  given  to  convert 
the  coefficient  based  on  surfaoe  area  to  one  based  on  maxi- 
mum frontal  area,  and  a  method  is  shown  for  calculating 
the  total  drag  coefficient  based  on  maximum  frontal  area 
of  a  ducted  body  consisting  of  a  conical'  nose  and  a  cylin- 
drical afterbody,  essentially  a  power  plant  nacelle  con- 
figuration.  (Author) 
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This  final  report  covers  a  program  during  which 
Republic  made  a  research  Investigation  of  the  technical 
feasibility  of  the  transmission  and  utilization  of  hydraulic 
power  throu^  the  use  of  pulsating  pressure  or  pulsating 
flow  concepts.   It  was  concluded  that  the  pulsating  flow 
means  were  suitable  for  power  transmission,  whereas 
pulsating  might  be  ada4>ted  for  signal  transmission.   The 
type  of  system  currently  in  greatest  use  in  aerospace  ve- 
hicles is  the  constant  pressure  flow  demand  system  that 
utilizes  a  pressure-compensated  variable  delivery  pump. 
Republic  believes  that  an  adaptation  of  this  system  to  the 
requirements  of  a  pulsating  system  will  produce  the  most 
desirable  means  of  control  from  the  standpoints  of  effi- 
ciency, simplicity,  and  rellabUlty.   Our  major  efforts  have 
therefore  been  concerned  with  the  design  of  such  an  adap- 
tation.  The  research  investigation  was  carried  on  by  two 
methods:   (1)  the  design  effort,  and  (2)  the  analytical 
method.   The  laboratory  effort  was  limited  to  relatively 
simple  experiments  Intended  to  verify  or  facUitate  analytic 
results.   The  system  analysis  was  augmented  and  verified 
by  data  derived  from  a  miniaturized  pulsating  hydraulic 
system.    As  a  result  of  Its  research  Investigation.   Republic 
recommends  that  the  effort  be  continued  and  that  a  repre- 
sentative operating  pulsating  system  be  investigated  to 
confirm  the  analytic  data  and  that  further  investigations  be 
made  Into  the  applicability  of  pulsating  hydraulic  concepts 
for  vehicular  use. 
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A  method  is  presented  for  computing  the  aerodynamic 
Influence  coefficients  (AICs)  for  a  surface  traveling  at 
subsonic  speed  through  an  oscillatory  gust  fleld.   The  method 
is  based  on  a  fundamental  solution  of  unsteady  flow  theory 
that  of  Sears  for  a  two-dimensional  airfoil  traveling  through 
a  harmonic  gust  fleld  in  an  incompressible  fluid.   The 
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harmonic  gust  AICs  relate  the  aerodynamic  control  point 
forces  to  the  spanwlse  variation  of  the  gust  amplitude. 
The  Aerospace  IBM  7090  Computer  Program  No.  HM02 
provides  the  gust  AICs  in  printed  and  optional  punched- 
card  output  formats.   The  program  capacity  is  100  surface 
strips  and  100  values  of  reduced  velocity.    (Author) 
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The  report  discusses  the  development  of  a  procedure         < 
for  determining  flow  properties  behind  conical  and 
oblique  shocks  which  has  a  short  computation  time. 
This  was  accomplished  by  curve  fitting  shock  properties. 
The  necessity  of  using  real  gas  properties  in  determining 
post  shock  properties  is  illustrated  by  comparing  the  real 
gas  solutions  to  the  perfect  gas  solutions.    In  addition 
the  effect  of  using  real  versus  perfect  shock  gas  properties 
In  determining  heat  transfer  is  Illustrated  by  comparing 
equilibrium  skin  temperatures  computed  using  the  two 
different  post  shock  property  solutions.    From  this  study 
it  was  found  that  though  there  is  considerable  difference 
between  real  and  perfect  gas  shock  properties,  this 
difference  is  not  sufficient  to  cause  large  differences 
in  equilibrium  surface  temperatures. 


TACHED  SHOCK  WAVE, 

by  O.  M.  Belotserkovskli,   30  Sep  59,  66p 

RAD-9-TM -59-66 

Contract  AF04  647  305.  Pro].  WS107A2 

TT  64  71620 

Unclassified  report 

Trans,  of  VychlsUtel'naya  Matematlka  (USSR)  1958, 
no.  3.  p*.  149-185. 

Descriptors:  (♦Supersonic  flow.  Cylindrical  bodies), 
(•Gas  flow.  Differential  equations).  Partial  differential 
equations.  Hypersonic  flow.  Bodies  of  revolution. 
Boundary  layer.  Superaerodyn amies.  Shock  waves, 
Ecfiatlons.  Functions,  GrapMcs.  Tables,  USSR. 

The  general  method  of  Dorodnltsyn,  for  integrating 
nrst-order  partial  differential  equatloas  of  mixed  type, 
is  applied  to  calculate  the  flow  of  a  uniform  supersonic 
or  hypersonic  stream  past  a  circular  cylinder.   Using  po- 
lar coordinates  referred  to  the  center  of  the  cylinder,  the 
ecpiatlons  of  motions  are  reduced  to  an  approximating  sys- 
tem of  ordinary  differential  equations  in  the  angular  coor- 
.  dinate.  by  prescribing  the  variation  of  key  dependent  vari- 
ables with  radial  distance.   In  the  first  approximation  this 
variation  is  linear,  in  the  second  approximation  It  is 
quadratic  and  so  on.    The  boundary  conditions  applied  to 
the  ordinary  differential  equations  are  given  by  symmetiy 
conditions  and  conditions  that  certain  equations  pass 
smoothly  through  singularities  near  the  sonic  line.    Flow 
of  a  perfect  gas  past  a  circular  cylinder  Is  calculated  for 
free-stream  Mach  numbers  of  2.13,  2.5.  and  4.0  using  the 
first  and  second  approximations,  and  for  free-stream 
Mach  numbers  of  3.0  and  5.0  using  the  first,  second,  and 
third  approximations.    Results  show  excellent  agreement 
with  experimental  data.   The  method  can  be  extended  to 
calculate  the  flow  of  a  nonperfect  gas  past  cylinders  or 
bodies  of  revolution  of  general  shape.  (AuUtoi) 
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^ace  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
THE  EXPANSK  N  OF  RAREFIED  GAS  INTO  A  VACUUM 
by  P.  Molmud,    28  Nov  58,  26p 

Unclassified  report 

Descriptors:  (♦Gas  flow.  Vacuum),  (♦Vacuum,  Gas 
flow),  ^beres.  Gases.  Exhaust  gases.  Molecular 
properties.  Low-pressure  research.  Equations  of  state. 
Reflectors,  Fluid  mechanics. 

The  expansion  of  an  initially  uniform  gas  sphere  into  a 
vacuum  is  described.   The  analysis  proceeds  on  the  basis 
of  free  molecular  flow,    it  Is  demonstrated  that  collisions 
will  not  seriously  modify  the  e}q)anslon  process  as  long 
as  the  Initial  mean  free  path  of  a  molecule  within  the 
sphere  is  much  greater  than  the  initial  diameter  of  the 
sphere.    Expressions  are  derived  for  the  momentum  and 
energy  flow  associated  with  the  e;q>ansion  of  such  a 
sphere.   The  e:qjansion  of  a  gas  which  fills  half  space  and 
also  of  a  gas  initially  of  the  form  of  a  uniform  cylinder  are 
described.   The  interaction  of  an  expanding  gas  cloud  with 
a  specularly  reflecting  surface  is  determined.    The 
interaction  of  an  expanding  gas  cloud  with  a  diffusely 
reflecting  surface  is  considered.    (Author) 
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Brown  Univ.,  Providence.  R.  I. 

THE  METHOD  OF  FUNCTIONALS  IN  TURBULENCE 

THEORY, 

by  Iwao  Hosokawa.   May  64,  40p  WT(BU)-41 

Contract  AF49  638  1295 

AF06R  64  1396 

UnclsMlfled  report 

Descriptors:  (♦Turbulence,  Ftinctlons),  (♦Functions, 
Turbulence).  Incompressible  flow.   Mathematical  analysis. 
Statistical  processes.  Probability,  Equations.  Partial 
differential  equations.  Stochastic  processes.  Fourier 
analysis.  Boundary  layer.  Integration,  Theory. 

The  paper  consists  of  two  parts.   Part  I  deals  with  a 
formulation  of  the  generalized  characteristic  functional 
for  random  fields.   This  formulation  is  a  generalization 
of  the  theory  of  Hopf  so  as  to  Include  space-  as  well  as 
time-correlations  of  the  fields.   At  the  same  time,  it  is 
shown  that  the  Gaussian  functtonal  solutfon  can  exist  also 
for  our  generalized  characteristic  functional  as  a  counter- 
part of  Hopfs  solution  for  incompressible,  invlscld 
Navier-Stokes  turbulence.   In  Part  n  a  general  solution 
is  constructed  by  superposition  of  the  particular  solution, 
slightly  modified  from  what  has  been  found  in  Part  I. 
Accordingly,  the  expression  for  the  solution  is  In  terms 
of  a  functional  integration. 
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FLOW  PAST  A  CIRCULAR  CYLINDER  WITH  A  DE- 
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A  METHOD  FOR  THE  CALCULATION  OF  THE  LAMINAR 


46 


AND  TURBULENT  BOUNDARY  LAY^  AROUND 
TWO-DIMENSIONAL  AND  AXISYMMBTRIC  BODIES  WITH 
SUCTION  OR  BLOWING.  "^-^  wx  i  n 

Research  rept.  no.  60, 

by  HldeU  Yamaoka.   Sep  64.  56p 

Contract  DA44177AMC892T,  Task  ID  i21401A14203 

TRECOM  TR64  44 
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unclassified  report 


Descriptors:  (♦Laminar  boundary  l«yer.  Mathematical 
analysis),  (♦Turbulence,  Boundary  Isyer),  AxlaUy 
symmetric  flow.  Two-dimensional  flow.  Incompressible 
flow.  Momentum.  Lift,  Drag,  Equatlnis,  Thickness. 

Imcompressible  fluid  of  steady  flow  around  two- 
dimensional  and  axlsymmetrlc  bodies  Is  assumed.   Method 
of  calculation  for  the  laminar  and  turbulent  boundary 
layer  momentum  thickness  with  arbitrarily  distributed 
suction  or  blowing  is  developed,  starting  from  the  energy 
theorem  Instead  of  the  momentum  theorem.   By  giving 
proper  form  for  the  suction  or  Uowii^  velocity 
distribution,  momentum  thickness  is  expressed  by  the 
summation  of  two  terms,  one  given  for  the  impervious  case 
and  the  other  produced  by  the  exlsten(;e  of  suction  or 
blowing  velocity  dlstributton  on  the  surface  of  the  body. 
For  the  evaluaUon  of  the  impervious  term.  Truckenbrodt's 
method  is  used.    As  examples  of  the  ^jplicatlon  of  the 
method,  an  elliptic  cylinder  for  a  two-dimensional  case 
and  a  spheroid  for  an  axlsymmetrlc  case  of  fineness  ratio 
0.3  are  used  tor  both  laminar  and  turl^lent  cases.    (Author) 
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Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
ARC  HEATING  TECHNIQUES  FOR  A$HOCK  TUBE 
DRIVER,  ^ 

by  Lawrence  Y.  Lamb.    Jun  60,  38p 
STL/TN-60-0000-09146 

[  nclasslfied  report 

Descriptors:  (♦Shock  tubes,  Heaters)(,  (* Electric  arcs. 
Shock  tubes),  Feasibility  studies.  Ga*es.  Heating,  Thermo- 
dynamics. Helium,  Air,  Shock  waves, 

A  study  of  the  feasibUlty  of  arc  heating  as  a  means  of 
increasing  the  sound  speed  in  the  driver  gas  In  a  shock 
tube  was  made.   The  faoUlUes  and  the  equipment  used  for 
the  experiments  are  described,  sa  arelthe  operaUonal  pro- 
cedures.   The  arc  unit  and  its  charsot4HsUcs  were  Inves- 
tigated, and  the  resulto  of  the  ejq)erim©nts  with  the  arc 
heated  shock  tube  are  described.  (Autl»r) 
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Stanford  Univ.,  Calif. 

SPOT  COOLING  AND  HEATING  OF  SURFACES  WITH 

HIGH  VELOCITY  IMPINGING  AIR  JETS.    PART  2. 

CIRCULAR  JETS  ON  PLANE  AND  CURVED  SURFACES, 

SLOT  JETS  ON  CURVED  SURFACES. 

Technical  rept.  no.  61, 

by  Dieter  Richard  Walz.   Jul  64,  161p 

Contract  Nonr225  23,  Proj.  NR090  342 

BlaMlfled  report 

Dewrlpton:  (*Jet8.  Heat  transfer  colafficients). 
(mwrmodynamics.  Jets),  Aerodynamic  heating. 
Cooling,  ftirfaoes,  Axlally  symmetria  flow.  Nozzles, 
Aerodynamic  slots.  Heat  transfer.  Flf^d  flow. 
Experimental  data.  Targets. 
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normally  on  flat  and  curved  surfaces.   Jets  of  both 
clreular  and  flat  rectangular  (slot)  cross-sections  were 
used.   The  transient  temperature  response  of  the  copper 
target,  forming  the  surfaces  in  question,  was  used  to 
deduce  the  convectlve  heat  transfer  coefficient.   The 
reduced  data  are  given  in  nondimenslonal  form  to 
maintain  generality  and  to  allow  application  to  other 
geometrically  similar  configurations  and  for  fluids 
other  than  air.    (Author) 
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Douglas  Aircraft  Co.,  Inc..  Long  Beach.  Calif. 
GENERAL  METHOD  FOR  SOLVING  NONEQUILIBRIUM 
LAMINAR-BOUNDARY-LAYER  FLOW  OF  A  BINARY  GAS. 
by  Darwin  W.  Clutter.  A.  M.  O.  Smith,  and  N.  A.  Jaffe. 
15  Oct  64,  140p    LB-31616 
Contract  NOw60  0533c 

Unclassified  report 

Descriptors:  (*Hypersonlc  flow.  Laminar  boundary 
layer),  (♦Laminar  boundary  layer,  Mathematical  analysis), 
(•Nonequilibrlum  flow.  Laminar  boundary  layer). 
Dissociation.  Reaction  kinetics.  Catalysis,  Differential 
equations.  Integration,  Flat  plate  models.  Blunt  bodies. 
Conical  bodies.  Stagnation  point,  Transport  properties. 
Programming  (Computers),  Atmosphere  entry. 

The  purpose  of  the  project  was  the  development  of  an 
accurate  method  for  solving  the  complete  equations  of 
dissociated  laminar-boundary  layer  flow  of  a  binary  gas 
in  chemical  nonequilibrlum.   The  primary  concern  was 
the  mathematical  solution  rather  than  the  physics  and 
chemistry  of  the  flow  processes.   The  method  of  solution 
consists  of  replacing  the  partial  derivatives  with  respect 
to  the  How  direction  by  finite  differences,  while  retaining 
the  derivatives  in  a  direction  normal  to  the  boundary,  so 
that  the  partial  differential  equations  become  approximated 
by  ordinary  differential  equations.    The  ordinary  differen- 
tial equations  are  solved  simultaneously  at  a  given  station 
in  the  flow  direction  as  the  calculation  proceeds 
downstream.   The  method  was  programmed  for  an  IBM  7094 
computer  for  the  special  case  of  air  treated  as  a  single  gas, 
and  solutions  for  a  variety  of  flows  are  presented.    Results 
are  shown  for  nonsimilar  flows  at  velocities  up  to  Mach  25 
for  various  wall  temperatures  and  amounts  of  dlssociatKm. 
Effects  of  chemical-reaction  rates,  wall  catalytlcity, 
and  various  fluid-property  relations  are  shown. 
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OTS  Prices: 
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Average  heat  transfer  coefficients  werls  determined 
experimentally  for  small,  high  vvlocltsi  "^^  i*^  impinginy 


Mathematics  Research  Center,  Univ.  of  Wisconsin, 
Madison. 

NUMERICAL  STUDY  OF  THE  NAVIER-STOKES  EQUA- 
TIONS FOR  THE  PRODUCTION  OF  SMALL  EDDIES  FROM 
LARGE  ONES. 

by  P.  C.  Jain.   Jul  64,  44p    MRC-TSR-491 
Contract  DAll  022ORD2059 

Unclassified  report 

Legibility  of  this  document  Is  In  part  unsatisfactory. 
R^roductlon  has  been  made  from  best  available  copy. 

Descriptors:  (♦Partial  differential  equations,  Motion), 
(♦Turbulence.  Partial  differential  equations).  Vortices. 
Reynolds  number.  Numerical  analysis.  Numerical 
methods  and  procedures.  Fluid  flow.  Mathematical 
nxxlels.  Difference  equations. 

To  investigate  the  process  of  grinding  down  of  large 
eddies  into  smaller  ones  at  hl^  Reynolds  Numbers,  a 
finite  difference  method  is  used  to  obtain  the  periodic 
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solutions  of  the  Navler-Stokes  Equations  numerically  when 
the  initial  motion  is  assumed  to  be  v  sub  1  =  cos  x  sin  y  sin 
z;  V  sub  2  =  -  sin  x  cos  y  sin  z;  v  sub  3=0.    Mean  square 
kinetic  energy  and  mean  square  vorticity  are  calculated  and 
It  is  found  that  the  numerical  method  provides  estimates 
of  these  quantities  up  to  t  =  1.90  at  R  =  200  and  up  to 
t  =  1.70  at  R  =  1000.    (Author) 


AD-607  811  Div.   9,  12 

QTS  Prices:  HC  $3.00/MF  $0.75 

^ace  Sciences  Lab.,  General  Electric  Co.,  Philadelphia, 

Pa. 

PARTICLE  TRAJECTORY  PROGRAM  FOR  RE-ENTRY 

VEHICLE  FLIGHT  TEST  DATA  PROCESSING, 

Technical  information  series, 

by  M.  A.  Martin  and  F.  DeMarco.   Aug  59,  72p 

R59SD405 

Contract  AF04  647  269 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Reeentry  vehicles.  Flight  testing), 
(*Particle  trajectories.  Programming  (Computers)), 
(•Programming  (Computers),  Particle  trajectories). 
Atmosphere  entry.  Angle  of  attack,  Aerodynamics, 
Geometry,  Nimierical  analysis. 

Contents: 

Geometric  equations 
Dynamic  equations 
Special  features 

Numerical  values  of  certain  constants 
TaUes  for  atmosphere  program 
Computer  program  characteristics 

Flow  chart  of  particle  trajectory  for  reentry  vehicle  flight 
test  data  processing. 
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^ace  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
A  COLLECTION  OF  INFORMATION  ON  SHOCK 
SPECTRUM  OF  A  LINEAR  SYSTEM, 
by  M.  V.  Barton,  V.  Chobotov,  and  Y.  C.  Fung. 
Jul  61,  56p  STL/EM-11-9 

Unclassified  report 

Descriptors:  (*Shock  (Mechanics),  Linear  systems). 
Mechanical  waves.  Loading  (Mechanics),  Graphics, 
Bibliographies. 

This  is  a  collection  of  definitions  and  charts  of  the 
response  spectra  for  a  one-degree-of-freedom  linear 
system  subjected  to  shock  loading.    Available  numerical 
results  are  collected  together  and  illustrated  graphically. 
Analytical  results  are  not  reproduced,  but  references  to 
convenient  sources  are  given.    (Author) 
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Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
EQUATIONS  OF  MOTION  FOR  THE  VARIABLE  MASS 
SPINNING  BODY, 

by  William  T.  Thomson.   Jan  61,  16p 
STL/TM-61-0000-19006,  STL/EM-l'-l 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsatisfactoiy. 


Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Motion,  Equations),  (*Equatlons,  Spin), 
Particles,  Center  of  mass.  Momentum,  Transport 
properties.  Moments,  Partial  differential  equations. 

The  motion  of  a  body  under  translation  and  rotation 
is  examined  from  the  point  of  view  of  a  system  of  particles 
having  relative  motion  between  particles,  leading  to 
a  varying  configuration,  and  undergoing  a  change  in 
mass  with  time,  where  constraints  may  be  imposed 
on  certain  numbers  of  particles.   Such  a  procedure  accounts 
for  every  conceivable  configuration  of  the  system  and  the 
possibility  of  omitting  terms  in  the  equations  of  motion 
are  minimized.   The  equations  can  be  regroiqied  to 
indicate  contributions  of  the  more  familiar  terms,  such 
as  rigid  body,  jet  ejection,  center  of  mass  shift,  and 
relative  motion. 
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SURVEY  OF  THEORETICAL  AND  EXPERIMENTAL 

DETERMINATION  OF  SKIN  FRICTION  IN  COMPRESSIBLE 

BOUNDARY  LAYERS.    V.  THE  EFFECTS  ON  SLIP  FLOW, 

Technical  Information  Series, 

by  D.  N.  NesUer.    1969,  75p   R59SD343 

Contract  AF04  647  269 

Unclassified  report 

Descriptors:  (♦Aerodynamic  characteristics.  Boundary 
layer),  (*Boundary  layer.  Aerodynamic  characteristics), 
(♦Friction,  Boundary  layer).  Theory,  Experimental  data. 
Surface  properties.  Heat  transfer,  Compressible  flow, 
Geometric  forms.  Flat  plate  models.  Hemispherical 
shells,  Wedges,  Shock  waves.  Thermodynamics,  Hyper- 
sonic characteristics.  Mathematical  analysis. 

This  report  presents  the  resiilts  of  a  survey  of  theoreti- 
cal and  experimental  determinations  of  the  effect  of  slip 
flow  on  skin  friction  and  heat  transfer.   Both  the  theoreti- 
cal and  e]q}erimental  results  indicate  that  for  a  given 
axial  pressure  gradient,  slip  effects  can  )»  correlated  as 
a  function  of  the  local  Knudsen  number  based  on  boundary 
layer  thickness.    An  approximate  method  of  estimating 
slip  effects  is  suggested  for  practical  flight  shapes  having 
axial  pressure  gradients.   Quantitative  evaluation  of  slip 
effects  for  a  flat  plate  and  a  hemisphere  In  hypersonic 
high  altitude  flight  indicates  that  slip  effects  are  over- 
shadowed by  other  low  density  effects  such  as  transverse 
curvature  and  viscous  interaction  between  the  shock 
wave  and  boundary  layer. 
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LINEARIZED  THEORY  OF  AIRFOILS  IN  FLUIDS  OF 

LOW  ELECTRICAL  CONDUCTIVITY. 

Technical  Information  Series, 

by  S.  I.  Pal.   Dec  59,  31p   R60SD311 

Contract  AF04  647  269 

PB  147  298 

Unclasstfled  report 

Presented  at  the  Smyposium  on  Engineering  Aspects  of 
Magnetohydrodynamlcs  at  the  University  of  Pennsylvania, 
Febmary  18  and  19,  1960. 

Descriptors:  (♦Airfoils,  Magnetohydrodynamlcs), 
(♦Magnetohydrodynamics,  Gas  flow).  Linear  systems. 
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Mathematical  analysis.  Compressible  flow.  Electrical 
conductance,  ElectromagneUc  fleWs,  Aircraft. 
Control  systems. 

t^'^"*^'^^  ^°''  °'  oompressitte  fluid  of  low  elec- 
Wcal  conductivity  past  thin  magnetlaed  bodies  was  studied 
Because  of  the  thinness  of  the  body  BOd  the  small  elecWca^ 
conductivity  of  the  fluid,  the  fundaiieWal  equations  oT 
magnetogasdynamics  may  be  linearlaed.   The  external 
electromagnetic  fields  are  under  the  control  of  the  designer 
of  the  aircraft  and  Independent  of  the  flying  conditions 
rt«^®  r  T^  T  "^electromagnetic  fields  as  a  control 
i^  i°Z^  ^"''■^  ^y^  in  a  fluid  of  low  electrical 
conductivity.   The  effectiveness  of  this  device  is  pro- 
portional to  the  magnetic  parameter  R  sub  M.   (Author) 
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Thompson  Ramo-Wooldridge,  Inc.,  Lfls  Angeles,  Calif. 
NOTE  ON  THE  STABILIZING  EFFECtT  OF  CENTRIF- 
UGAL FORCES  ON  THE  LAMINAR  BOUNDARY  LAYER 
OVER  CONVEX  SURFACES, 
by  Lester  Lees.    14  Dec  56,  6p  GM-TR-118 
Contract  AF18  600  1190 

Unclassified  report 

Descr^tors:  (♦Laminar  boundary  layer.  Stability) 
(♦Centrifugal  fields,  StabUlzation  systems),  S»5)er8onic 
flight.  Blunt  bodies.  Convex  bodies.  Surfaces, 
Momentum,  Gas  flow.  Acceleration,  Density,  Cooling. 

At  high  supersonic  flight  speeds  or  with  a  highly  cooled 
surface,  there  Is  a  strong  density  gradient  across  the 
boundary  layer.   Close  to  the  surface  the  gas  is  cool  and  of 
low-temperature  molecular  weight;  at  the  outer  edge  of  the 
boundary  layer  the  gas  is  hot  and  may  be  partially  disso- 
ciated, so  that  its  density  is  lower  by  a  factor  of  10  -  20. 
At  the  same  time  a  strong  centrifugal  acceleration  is  pro- 
duced by  the  body  curvature,  and  this  outward  acceleration 
acts  in  the  direction  of  decreasing  density.    The  question 
arises  as  to  whether  this  destabUizlng  effect  of  the  accel- 
eration field  in  a  density  gradient  is  sufficient  to  overcome 
!5l^H*fV*  ^^^^  °'  "*  increasing  angular  momentum 
of  the  fluid  in  the  outward  direcUon.   The  conclusion  is 
drawn  that  the  strong  stabUlzing  effeot  of  the  outward  in- 
crease in  angular  momentum  Is  always  dominant  in  the 
laminar  boundary  layer.   (Author) 
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Thompson  Ramo-Wooldridge,  Inc.,  Lola  Angetes,  Calif. 
THE  EFFECT  OF  AN  INTERNAL  COMPRESSIBLE 
FLUID  COLUMN  ON  THE  BREATHING  VIBRATIONS 
OF  A  THIN,  PRESSURIZED,  CYLINDRICAL  SHELL, 
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i^lasslfied  report 

Descriptors:  (♦Structural  shells,  VJhraUon), 
(♦Vibration.  Compressible  flow).  Fluid  dynamic  pzop- 
erties.  OsclllaUon,  Frequency,  Pressure  vessels. 
Compressive  properties.  Elasticity,  Deformation, 
Numerical  analysis.  Tables,  Liquids, 

Consideration  is  given  to  the  determination  of  the 
inertia  and  compressibUity  effects  of  as  internal  liquid 
or  gas  column  on  the  breathing  vibrations  of  thin, 
pressurized,  cinnilar  cylindrical  shelLa.    Breathing 
vibrations  are  those  vibrations  of  the  points  of  the 
cylinder  walls  which  correspond  to  radial  deformations 
proportional  to  cos  ntheta  or  sin  ntheta.  where  the  integer 


FLUID  MECHANICS  -  Division  9 


n  has  at  least  the  value  2.   The  report  contains  a  discussion 
ol  the  equations  for  transverse  vibrations  of  pressurized 
shallow  cylindrical  sheUs  and  gives  a  formula  for  the 
frequencies  of  free  vibrations.    This  formula  includes  a 
term  for  an  apparent  inertia  of  the  shell  walls  due  to  the 
presence  of  an  internal  fluid.   The  equations  for  the  small 
motion  of  an  inviscid,  compressible,  circular  cylindrical, 
fluid  column  are  discussed.   The  surface  of  the  fluid 
column  is  assumed  to  be  acted  upon  by  a  pressure  which 
is  a  function  of  the  axial  and  circumferential  space  co- 
ordinates and  time.    The  natural  frequencies  of  the  elastic 
cylinder-internal  fluid  system  are  also  discussed.   (Author) 
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Thonyjson  Ramo  Wooldridge,  inc.,  Los  Angeles.  Calif. 
FLUID  SLOSHING  IN  TANKS  OF  ARBITRARY  SHAPE 
ty  N.  W.  Trembath.   28  Aug  57,  34p   GM45.3-378 

Unclassified  report 

Descriptors:  (♦Sloshing,  Propellant  tanks),  (♦Fuel 
tanks.  Sloshing).  Mathematical  models.  Geometric  forms. 
Motion,  Differential  equations.  Mathematical  analysis. 
Liquid  rocket  propeUants,  Guided  missUes  (Surface-to- 
surface). 

It  is  the  purpose  of  the  analysis  presented  in  this  memo- 
randum to  develop  a  mathematical  model  for  the  response 
of  tanks  of  arbitrary  shape.   The  undertermlned  coefficients 
of  this  model  may  be  determined  in  many  cases  by  numeri- 
cal means  and  in  all  cases  by  a  limited  number  of  e;q>eri- 
mental  measurements.   The  results  are  simUar  in  form  to 
the  results  of  a  general  analysis  of  bending.   The  form  of 
the  differential  equations  for  the  dynamic  effects  of  bending 
can  be  specified  to  witoin  a  number  of  undetermined  coef- 
ficients.  These  coefficients  may  be  evaluated  by  solution 
of  well-specified  boundary  value  problems  or  by  direct 
measurement.    (Author) 
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MOTION  OF  CONICAL  PENDULUM. 

by  J.  V.  Howell.   20  Nov  57,  37p  GM42.4-4 

Unclassified  report 

LeglbUlty  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptora:  (♦Sloshing,  Mathematical  models).  Conical 
bodies.  Motion,  Force  (Mechanics),  Fuel  tanks. 
Mathematical  analysis. 

The  motion  of  a  conical  pendulum  has  been  studied  by 
means  of  an  analog  computer  simulation.   The  pendulum 
was  excited  by  motion  of  the  attachment  point  due  to  the 
aiqplication  of  a  sinusoidal  forcing  function.   Also  the 
pendulum  was  InitiaUy  displaced  in  the  plane  perpendicular 
to  the  direction  of  the  forcing  function.   A  damping  ratio 
of  3%  to  5%  was  used  in  order  to  attain  a  steady  state 
frequency  response  record  in  a  reasonable  amount  of 
computing  time.    Equations  of  motion  and  other 
formulae  are  given.   (Author) 
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Thompson  Ramo  Wooldridge,  Inc..  Los  Angeles.  Calif. 
A  NOTE  ON  THE  CONICAL  PENDULUM  ANALOGY  TO 
ROTARY  SLOSHING. 
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by  R.  R.  Berlot.   7  Nov  57,  9p  GM-45.3-423 

Unclassified  report 

Revision  of  9  Oct.  57  edition. 

Descriptors:  (•Sloshing.  Theory),  Conical  bodies. 
Damping,  Motion,  Rotation,  Mathematical  models. 
Mathematical  analysis.  Fuel  tanks.  Tanks  (Containers). 

In  R-W  Memo  GM45,3-397,  Revision  1,  a  model  for 
the  sloshing  modes  was  proposed.   The  purpose  of  the 
present  note  is  to  call  attention  to  certain  features  which 
lend  credence  to  this  model  and  to  indicate  the  necessary 
modification  in  baffle  damping  theory. 
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Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 

A  THIRD  NOTE  ON  CONICAL  SLOSHING, 

by  J.  W.  Green  and  H.  J.  Landau.    19  Aug  57,  14p 

STL/PA/M-553/3 

Unclassified  report 

Descriptors:  (^Sloshing,  Conical  bodies).  Fluid  flow. 
Motion,  Acceleration,  Partial  differential  equations. 
Mathematical  analysis.  Fuel  tanks.  Tanks  (Containers). 

Equations  are  developed  for  the  motion  of  fluid  in  a 
filled  conical  tank  subjected  to  accelerations. 
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Princeton  Univ.,  N.  J. 

FREE  MOLECULE  FLOW  OVER  NON-CONVEX 

BODIES. 

by  Ira  M.  Cohen.    Feb  60,  45p   AER-497 

Contract  AF49  638  465,  Proj.  9781 

AFOSR  TN60  190 

Unclassified  report 

Partially  supported  by  the  Daniel  and  Florence 
Guggenheim  Foundation. 

Descriptors:  (*Superaerodynamics,  Transport 
properties),  (*Transport  properties,  Superaero- 
dynamics),  Gas  flow,  Heat  transfer.  Integral 
equations.  Hemispherical  shells.  Mathematical 
analysis.  Aerodynamic  configurations.  Particles, 
Velocity,  Statistical  functions. 

The  problem  considered  in  this  report  is  the  determina- 
tion of  the  velocity  distribution  function  f  and  the  heat 
transfer  rate  at  any  point  on  a  surface  of  arbitrary  shape 
immersed  in  a  free  molecule  flow  field.    A  theory  is 
developed  in  which  the  mass  flux  incident  on  the  surface  of 
a  non-convex  body  is  expressed  as  the  solution  of  an 
Integral  equation.    Then  the  fundamental  transport  proper- 
ties at  the  surface  are  given  in  terms  of  appropriate 
integrals  over  velocity  space.    As  an  example,  a  hemisphere 
in  an  infinite  speed  ratio  flow  is  considered.    (Author) 
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Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
MEASUREMENTS  OF  FREE  MOLECULE  HEAT  TRANS- 
FER IN  AIR  AT  MACH  NUMBERS  FROM  10-18, 
by  R.  L.  Varwig.    13  Oct  60,  30p 
STL/TR-60-0000-94324 
Contract  AF04  647  504 

Unclassified  report 


Descriptors:  (*Superaerodynamics,  Heat  transfer), 
(*Heat  transfer.  Measurement),  Wire,  Gas  flow, 
Reynolds  number.  Satellites  (Artificial),  Shock  tubes. 

Heat  transfer  measurements  to  fine  wires  in  the  free- 
molecule  flow  regime  at  Mach  numbers  typical  of  the  con- 
ditions in  which  satellites  move  were  made.    Accommoda- 
tion coefficients  obtained  within  the  accuracy  of  these  ex- 
periments agree  with  those  obtained  at  much  lower  Mach 
numbers.   The  heat  transfer  measurements  taken  indicate 
no  Mach  number  effect.    At  high  Reynolds  numbers,  where 
free-moleotile  flow  is  no  longer  obtained,  agreement  with 
previous  data  is  reasonable  down  to  Knudsen  number  equal 
to  one,  corresponding  to  Reynolds  number  of  5  or  less.   A 
further  decrease  in  the  Knudsen  number  concomitant  with 
an  increase  in  the  Reynolds  number  yields  heat  transfer 
rates  that  are  somewhat  lower,  although  In  essential  agree- 
ment, with  previously  acquired  data.   With  an  appropriate 
calibration  for  the  degree  of  rarefaction  of  the  gas,  a  wlr« 
protK  shows  promise  as  a  fast  reacting  Instrument  for 
use  in  gas  flows  of  quite  low  density.    (Author) 
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Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
FORMULATION  OF  THE  THEORY  OF  TURBULENCE 
IN  AN  INCOMPRESSIBLE  FLUID, 
by  H.  W.  Wyld,  Jr.    1  Jan  61,  45p 
STL/TR-61-0000-GR013 
PB  154  924 

Unclassified  report 

Prepared  in  cooperation  with  Illinois  Univ.,  Urfoana. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  ('Incompressible  flow.  Turbulence), 
(•Turbulence,  Fluids),  Theory,  Perturbation  theory, 
Numerical  analysis.  Partial  dUferential  equations. 
Integral  equations.  Statistical  functions. 

The  theory  of  turiiulence  in  an  incompressible  fluid  is 
formulated  using  methods  similar  to  those  of  quantum  field 
theory.    A  systematic  perturbation  theory  is  set  up,  and 
the  terms  in  the  perturbation  series  are  shown  to  be  in 
one  to  one  correspondence  with  certain  diagrams  analogous 
to  Feynman  diagrams.    From  a  study  of  the  diagrams  It 
is  shown  that  the  perturbation  series  can  be  rearranged 
and  partially  summed  in  such  a  way  as  to  reduce  the 
problem  to  the  solution  of  three  simultaneous  Integral 
equations  for  three  functions,  one  of  which  is  the  second 
order  velocity  correlation  fuitt|lon.   The  equations  have 
the  form  of  infinite  power  sei^s  integral  equations,  and 
the  first  few  terms  in  the  power  series  are  derived  from 
an  analysis  of  the  diagrams  to  sixth  order.   Truncation  of 
the  integral  equations  at  the  lowest  nontrlvial  order  yields 
Chandrasekhar's  equation,  and  truncation  at  a  higher  order 
yields  the  equations  discussed  by  Kraichnan.    (Author) 
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GAS  DYNAMICS  OF  HIGH-ALTITUDE  ROCKET  PLUMES. 

Final  rept.  for  1  Jul  63-30  Jun  64, 

by  Henry  L.  Alden  and  Roger  H.  Habert.   Jul  64,  84p 
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Unclassified  report 

Continuation  of  Contract  AF19  628  415. 
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Deacrtptors:  (•Condensation  trail!   Gas  flow).  (-Exhaust 
gases.  Rockets),  Fluid  dynamic  properties.  Thermo- 
Jmamics,  Jet  mUing  flow.  High  attitude.  Shock  waves. 
Continuum  mechanics.  Chemical  properties.  Electrical 
properties.  Plasma  medium,  Equ^ttoos,  Velocity. 

The  report  describes  methods  for  oalculation  of  the 
TBlocltles  and  thermodynamic  properties  of  flow  fields 

^r!!i??  "^  "^'^ ''*«*' *"'*^  ««»«»  P>«n»».   The  main 
t^.^  ^'I^  **  °«*tn^  •  r»«  representation  of 
Douj  the  Jet  flow  from  rochet  motor*  and  the  shock-mUbw 
Uyers  In  the  frontal  regions;  the  calculation  then  proceeds 
downstream  using  standard  methods.   A  comparison  with 
available  observatloos  shows  good  i^reement  with  overall 
plume  dimensions  as  determined  by  the  flow-field  analysis, 
tt  may  be  concluded  that  the  analysis  provides  a  sound 
ps-dynamlc  description  which  may  be  used  as  a  basis 
for  Investigation  of  the  plasma  and  oheml-electrte 
properties  erf  high  altitude  plumes.  |(|Vuthor) 
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Fluid  Dynamics  Research  Lab..  MasU,  fast,  of  Tech.. 
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LOCAL  INSTABILITY  OF  HYDRODYNAMIC  CAVnTES 

by  Chang- Yl  Wang.    Dec  63.  43p   FDRG-63-4 

Contract  Noorl841  81,  Pro).  S  R009  01  01 

Unclassified  report 

Descriptors:  (•Bubbles.  SUbility),  ^ ♦Hydrodynamics, 
Cavitation),  (•Hydrofoils.  Cavitation).  Gravity.  Density. 
Evaporation.  Surface  tension.  Mathematical  models. 
Mathematical  analysis.  Fluid  dynamic  properties. 
Ijimlnar  flow.  . . 

The  Kelvln-Helmholts-Taylor  oombtied  stability 
criteria  is  deduced  for  the  cavity  walls  formed  by 
supercavitatlng  hydrofoils.    The  effects  of  gravity, 
density  ratio,  cavitation  number  and  evaporation  are 
discussed.  Surface  tension  and  centrifugal  forces  are 
also  taken  Into  consideration.    (Authona 
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THE  EXPANSION  OF  A  GAS  CLOUD  OfTO  A  VACUUM, 
by  W.  G.  Strang  and  I.  Tarnove.    5  Jah  60,  32p 
STLAR-60-0000-00009 

I  Unclassified  report 


Rept.  includes  Part  I:  Solution  of  the  Lagranglan 
Equations  by  Separation  of  Variables,  by  L  Tarnove  and 
W.  G.  Strang.    Part  H:   Numerical  Solution  of  the 
Eulerian  Gas  Expansion  Equations,  by  W.  G.  Strang. 

Descriptors:  (-Gas  flow.  Vacuum).  (*Vacuum.  Gas  flow), 
(•Numerical  analysis,  Gas  How).  Superaerodynamics, 
Pressure,  Density.  Molecules,  Continuum  mechanics. 
Fluid  mechanics.  Spheres,  £>ynamlca.  Equations  of 
state,  CJases,  Integration.  Partial  differential  equations. 
Space  environmental  conditions. 
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INVESTIGATION  OF  A  HYPERSONIC  PlOW  OF 

SLIGHTLY  RAREFIED  VISCOUS  GAS  ABOUND  A  FLAT 

PLATE, 

by  V.  S.  Galkin.   24  Jul  63,  lip 

FTD  MT63  62;  TT  64  71654 
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Machine  trans,  of  Akademlya  Nauk  SSSR.    Irvestiya. 
Mekhanlka  I  Mashlnostroenie,  1961,  no.  3,  p.  18-21. 

Descriptors:  (•Flat  plate  models.  Hypersonic  flow). 
(•Drag,  FUt  plate  models).  Boundary  layer. 
Laminar  boundary  layer.  Gas  fiow.  Thermal  insulation. 
Viscosity,  USSR. 

Calculation  of  drag  coefficient  of  a  flat  semi-infinite 
heat-insulated  plate  In  a  hypersonic  gas  flow  with  slip  is 
described.    It  Is  assumed  that  the  region  of  flow  between 
Jolaed  strong  jumps  of  the  packing  and  the  plate  consists 
ol  a  non-viscous  zone  and  laminar  boundary  layer     The 
strong  interaction  of  the  Jump  with  the  Uyer  is  considered. 
In  calculation  of  the  boundary  layer  the  integral  form  of 
equation  of  pulses  with  linear  profile  of  speed  is  used  and 
taking  into  account  the  speed  of  slip.    Parameters  of  How 
on  the  external  boundary  of  the  boundary  layer  are 
calculated  by  the  method  of  tangential  wedges. 
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ABOUT  THE  WIDTH  OF  THE  ZONE  OF  BURNING  OF  A 

STATIONARY  FLAME  JET  IN  TURBULENT  FLOW  OF 

UNIFORM  MIXTURE, 

by  A.  V.  Talantov.    7  Apr  64,  20p 

FTD  MT63  248;  TT  64  71655 

Unclassified  report 

Edited  machine  trans,  of  Izvesttya  Vysshlkh  Uchebnykh 
Zavedenll,  Avlatalonnaya  Tekhnflta  (USSR)  1961.  no.  2. 
p.  147-157. 

LeglbiUty  of  this  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Combustion  chambers,  Jet  flames),  (*Jet 
names.  Combustion  chambers).  Turbulence,  Velocity, 
Fluid  flow.  Flame  propagation,  USSR. 

The  paper  represents  a  comment  in  connection  wltti  the 
article  of  K.  P.  Vlasov,  'Concerning  the  calculation  of  the 
simplest  combustion  chamber'.  IVUS,  'Aviation  technology'. 
No.  1   1960.    The  problem  is  reworked  taking  Into  consldera- 
Uon  the  dependance  of  the  dimensions  of  the  zone  of  burning 
on  the  normal  speed  and  parameters  of  turbulence. 
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Hydrodynamics  Lab..  Calif.  Inst,  of  Tech.,  Pasadena. 
SUPERVENTILATED  FLOW  PAST  DELTA  WINGS 
by  Taras  Klcenluk.   Jul  64.  51p   E-101.5  ' 
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Unclassified  report 

Descriptors:  (•Delta  wings.  Cavitation),  (•Cavitetion. 
Gas  flow).  Aerodynamic  configurations.  Flat  plate 
models.  Flow  visualization.  Angle  of  attack.  Pitch 
(Motion),  Models  Simulations).  Drag.  Pressure,  Lift. 

The  purpose  of  the  experimental  program  was  to 
provide  the  basic  characteristics  of  the  cavltating  flow 
past  delta  wings,  to  observe  and  outline  any  Interesting 
features  of  these  flows  and,  finally,  to  provide  a 
physical  basis  for  any  mathematical  analysis  of  the  flow 
that  mi^  be  undertaken.    Measurements  of  lift,  drag 
and  pitching  moment  and  pressure  distributions  were  made 
on  a  family  of  simple  flat  plate  delta  shapes  of  varying 
apex  angle;  several  configurations  outside  this  family 
were  also  tested.   These  Included  a  diamond  plan  form, 
reverse  delta,  and  a  delta  with  a  90  degree  bottom.   All 
were  withoug  camber  and  were  tested  with  no  yaw  angle 
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STUDIES  TO  DETERMINE  THE  MECHANISM  OF  PRO- 
DUCTION AND  REMOVAL  OF  ELECTRONS  IN  FLAMES, 
by  Nalln  R.  Mukher]ee,  MarLynn  R.  James,  William  S. 
Hummers,  Henry  Eyrlng,  and  Talkyue  Ree.    8  Aug  61, 
44p 
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Descriptors:  (*Flames,  Ionization),  (•Aliphatic  com- 
pounds. Flames),  Hydrocarbons,  Ions,  Electrons,  Chemi- 
cal reactions.  Oxygen,  Air,  Ultraviolet  radiation. 
Molecular  structure.  Exhaust  flames,  Jet  flames, 
-^         Radlofrequency  interference. 

The  mechanisms  for  the  formation  of  positive  ions  in 
aliphatic  hydrocarbon  flames  are  tiie  same  as  that  of  elec- 
trons and  the  discussion  is  centered  around  positive  ions. 
Probable  chain  reactions  and  mechanism  for  the  formation 
of  the  most  abundant  positive  ion  are  svmunarized.    A 
steady  state  analysis  of  reactions  reveals  a  number  of  im- 
portant conditions  that  must  be  fulfilled  for  the  most 
abundant  ion  formation.   Approximate  values  for  the  maxi- 
mum and  minimum  concentrations  of  the  most  abundant 
ion  with  respect  to  oxygen  are  obtained.    A  semi-theoretical 
method  is  used  to  calculate  the  concentration  of  the  most 
abundant  ion  in  hydrocarbon-oxygen  or  hydrocarbon-air 
flames.   Experimental  studies  were  performed  on  the  effect 
of  ultraviolet  light  on  ion  concentratton  in  flames.   Research 
has  also  been  started  on  the  effect  of  the  degree  of  unsatura- 
tlon,  state  of  oxidation,  and  length  of  the  carbon  chain  on 
ionization  of  various  hydrocarbons  in  a  hydrogen-oxygen 
flame.  (Author) 
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Descriptors:  (*Rocket  propellant  grains,  Thermal 
stresses).  Solid  rocket  propellants,  Photoelasticity, 
Viscoelastlcity,  Thermal  properties.  Models  (Simulations). 
Epoxy  plastics,  Isocyanate  plastics. 

An  experimental  program  was  performed  to  obtain 
meaningful  data  on  transient  thermal  stresses  In  a  case 
bonded  circular  port  rocket  grain  model  for  correlation 
with  theory.    Both  the  experimental  procedure  and  the 
theory  were  developed  as  part  of  the  program.    Consequently 
the  reliability  of  the  experimental  data  ultimately  must 
await  comparison  of  the  data  with  the  newly  developed 
theory.  The  data  reveal  the  progress  of  the  thermal  stress 
field  from  the  inception  upon  a  cold  (and  essentially  elsistlc) 
grain  through  the  transition  to  a  warm  (and  principally 
viscoelastlc)  grain.   The  data  were  reproducible  and  are 
considered  to  be  scientifically  meaningful  (Author) 
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Descriptors:  (*Solld  rocket  propellants,  Combustion), 
(•Combustion  products.  Tracer  studies).  Rocket  motor 
nozzles.  Exhaust  gases.  Absorption  spectmm,  Burning 
rate.  Exhaust  flames,  Electrons,  Impurities,  Ionization 
potentials.  Sodium  compounds.  Chlorides,  Chemical 
equilibrium.  Reaction  kinetics.  Thermodynamics. 

The  investigation  of  the  use  of  light  absorption  signals 
in  motor  exhausts  for  determining  motor  burning  rates 
was  terminated.    It  is  concluded  that  erratic  absorption 
and  diffraction  from  solid  particles  and  the  shock 
structure  In  the  exhaust  prevent  this  method  from  yielding 
useful  results.    Work  concerning  the  effects  of  trace 
species  on  the  electron  concentration  In  combustion  gases 
was  Initiated.    The  systems  of  Interest  always  contain 
low  Ionization  potential  impurities,  whose  concentration 
Is  affected  by  the  formation  of  compounds,  stable  at 
flame  temperatures.   The  effect  of  sodium  chloride 
formation  on  the  concentration  of  trace  amounts  of 
sodium  was  measured.   It  has  not  yet  been  possible  to 
provide  a  ctmclusive  interpretation  of  this  data  based  on 
either  equilibrium  or  kinetic  considerations.    (Author) 
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THE  ROLE  OF  ELECTRON  ATTACHMENT  IN  A 

ROCKET  EXHAUST, 

by  Jerry  H.  Buss.    1  Feb  61,  16p 
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Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*ExhauBt  gases.  Rocket  nwtors), 
(•Electrons,  Exhaust  gases).  Theory,  Thermodynamics, 
Chemical  reactions.  Combustion  products,  Recombination 
reactions.  Mathematical  analysis.  Impurities,  Rocket 
propellants.  Plasma  physics. 

Numerous  investigations  have  shown  that  a  large  number 
of  free  electrons  are  present  in  a  rocket  exhaust.    Because 
these  electrons  interfere  with  telemetry  they  have  been 
the  subject  of  several  studies  ranging  In  motive  from 
discovering  their  source  to  Inhibiting  their  production. 
The  puzzling  feature  of  the  problem  has  been  the  failure 
of  thermodynamics  to  predict  the  measured  concentration 
of  free  electrons  in  the  exhaust.   One  theory  which  has 
been  capable  of  e}q>laining  this  anomaly  in  part  treats 
the  impurities  in  the  fuel  (notably  sodium  and  potassium) 
rather  than  the  fuel  Itself  as  the  source  of  these  electrons. 
New  fuels,  which  have  recently  been  tested,  have  been 
found  to  have  a  concentration  of  free  electrons  which  can 
not  be  predicted  by  the  simple  Impurity  Ionization  theory 
outlined  above.    This  fact  has  caused  a  re-examination 
of  the  Impurity  theory  and  this  paper  is  an  account  of 
some  calculations  which  show  that  there  is  a  plausible 
e^lanation  for  the  breakdown  of  the  theory. 


AD-607  834  DlT.    10 

OTS  Prices:  HC  $1.00/MF  $0.50 

Little  (Arthur  D.)  Inc.,  Cambridge,  Mass. 
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Descriptors:  (*Llquefied  gases.  Handling), 
(•Hydrogen,  Liquid  rocket  propellants),  (•Liquid 
rocket  propellants.  Hazards),  Stor^e,  Fuels, 
Safety,  Costs,  FlammabUlty,  Air,  Detonations, 
Deflagration,  Combustion,  Radiation  effects.  Personnel. 

The  need  to  improve  propulsion  systems  for  missiles  and 
space  vehicles  has  focused  attention  on  many  fuels  and 
oxidants  heretofore  not  considered  practical  for  such 
^plicaUons.    A  factor  in  the  earlier  rejection  of  these 
propellants  had  been  the  extreme  hazards  associated  with 
their  use— at  least,  as  revealed  in  laboratory  programs.    -^ 
One  of  these  propellants  is  liquid  hydrogen.   Although  it  has 
been  a  laboratory  curiosity  for  years,  there  was  insufficient 
knowledge  of  its  characterlsUcs  to  provide  a  sound  basis 
for  many  of  the  design  problems  faced  in  its  producUon 
and  use.   Its  low  ignition-energy  requirement  when  mixed 
with  air,  its  wide  limits  of  flammablllty,  and  its  known 
detonation  effects  under  confined  conditions  made  handling 
and  storage  hazards  appear  great.    For  these  reasons,  the 
Air  Research  and  Development  Command  felt  it  desirable, 
before  producing  liquid  hydrogen  in  large  quantity,  to 
initiate  a  research  program  to  develop  realistic  safety 
Criteria.   Such  criteria  could  bring  about  substantial  savings 
In  the  capital  equipment  costs  of  production  and  storage 
facilities  and  could  point  out  safety  devices  which  would 
prevent  major  losses.   Also  a  reduction  in  the  required 
area  for  a  production  or  storage  facility  might  be  effected 
thus  decreasing  the  costs  of  such  faoOiUes.   (Author) 
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Descriptors:  (*Combustion,  Reaction  kinetics), 
(•Flames,  Ionization),  (•Electrons,  Flames),  Hydrogen, 
Oxygen,  Nitrogen,  Hydrocarbons,  Free  radicals. 
Monoxides,  Ions,  Chemical  equUibrium,    Thermochemistry, 
(pinions  differ  about  the  thermodynamic  condition  of 
flame  reactions.   Some  maintain,  in  contradiction  to 
others,  that  the  electron  densities  in  flames  of  certain 
fUel  air  systems  are  in  good  agreement  with  expected 
equilibrium  values.   The  present  invaatigatlon  results 


indicate  nonequilibrium  conditions  in  flame  reactions  and 
the  production  of  more  electrons  in  flames  than  can  be 
accounted  for  from  thermodynamic  equilibrium  with  the 
flame  products.    A  formulation  derived  from  the  principles 
of  cumulative  excitation  and  chemi-ionlzation  of  reactants 
rather  than  products  is  presented. 
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Descriptors:  ('Alkali  metals.  Fires),  (♦Spacecraft. 
Fires),  Lithium.  Sodium,  Potassium,  Rubidium,  Cesium, 
Helium  group  gases.  Oxygen,  Liquids,  Organic  com- 
pounds. Salts,  Aircraft  fires.  Fire  extinguishers,  Iso- 
cyanate plastics. 

The  effects  of  Inert  gas  blanketing  and  oxygen  partial 
pressure  were  evaluated.   It  was  found  that  reduction  of 
oxygen  partial  pressure  was  effective  In  Inhibiting  Ignition 
and  degree  of  combuslon  of  lithium,  sodiimi,  NaK  and  po- 
tassium.  Rubidium  and  cesium  did  not  Ignite,  I.e.,  there 
was  no  emission  of  smoke  or  flame.   Reduced  oxygen 
partial  pressure  was  also  effective  in  inhibiting  ignition 
of  alkali  metal  Jet  streams.   A  number  of  different  salts, 
organic  liquids,  and  polyurethane  foam  were  evaluated 
with  respect  to  alkali  metal  Are  extinguishment.    Met-L- 
X  and  TEC  Powder  were  the  most  effective  salts  which 
were  evaluated.    The  ratio  of  TEC  Powder/alkali 
metal  was  0.4  for  100  lb  sodium  fires  and  0.2  for  500  lb 
sodium  fires.    Polyurethane  foam  was  found  to  be  effective 
on  low  temperature  (lOOOF)  flres  and  was  useful  on  alkali 
metal  fires  on  or  under  insulation.   Organic  liquids  were 
not  particularly  effective  on  alkali  metal  fires.   A  section 
Is  presented  on  a  typical  alkali  metal  system  which  ml^t 
be  used  to  generate  electrical  power  in  space.  (Author) 
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ANALYSIS  OF  BALLISTIC  MISSILE  PERFORMANCE. 

PART  L    BASIC  THEORY, 

by  J.  E.  Brooks.    21  Apr  61.  3^ 
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Descriptors:  (♦Guided  missiles  (Surface-to-Surface). 
Ballistics),  (♦Ballistics.  Guided  missiles  (Surface-to- 
Surface)),  Impact  prediction.  Kill  probabilities,  Pro- 
pellant  bum-out,  Propellant  control.  Targets,  Range 
finding,  Statistical  functions.  Performance  (Engineering), 
Analysis. 

The  analysis  of  ballistic  missile  performance  involves 
the  determination  of  targets  for  which  the  effect  of  pro- 
pellant depletion  is  statistically  acceptable.   Therefore,  the 
probability  of  avoiding  propellant  depletion  prior  to  normal 
guidance  shut  down,  plays  a  fundamental  role.   This  proba- 
bility Is  determined  in  terms  of  the  statistics  of  system 
parameters  by  assuming  a  linear  expansion  of  the  pro- 
pellant reserve  function  over  a  region  corresponding  to 
dispersion  for  a  particular  launch-site/target  combination. 
Alternately,  a  range  function  can  be  utilized  to  obtain  the 
same  result.    When  considering  the  target-range  at  con- 
stant probability  it  is  useful  to  define  range-exchange  co- 
efficients.   Methods  are  discussed  for  utilizing  such  ex- 
change coefflcients  to  adjust  previously  obtained  perform- 
ance results  to  account  for  changes  in  system  parameters. 
Also,  some  additional  approximations  are  considered.   The 
results  are  not  essentially  new  but  an  attemp'  ^t  a  more 
complete  and  rigorous  presentation  is  attempusd.  (Author) 
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Descriptors:  (*Gulded  missiles,  Weight),  (*Weight, 
Guided  missiles).  Staging,  Design,  Payload,  Optimization, 
Ranges  (Distance),  Rocket  motors,  Structures, 
Mathematical  ana^sls. 

In  this  analysis  a  generalized  meOiod  is  developed  for 
determining  the  optimum  stage-wei^t  distribution  for 
multistage  rockets..  Inclusion  of  tiie  variations  in 
structural  factors  with  stage  weights  in  the  optimization 
process  Is  shown  to  lead  to  a  more  generalized  set  of 
optimum  conditions.    Expression  of  all  rocket  weight 
parameters  in  terms  of  the  stage  weights  allows  for 
convenient  optimization  as  well  as  for  a  comparison 
with  previous  optimization  methods.   This  approach  per^ 
mlts  improved  optimum  design  over  existing  methods  for 
maximizing  payload  ratios  for  given  ranges  and  for 
maximizing  ranges  for  given  payload  ratios.    An  evaluation 
of  previous  methods  is  Included  for  comparison  puri)oses, 
and  the  limitations  of  these  previous  methods  are 
discussed.    (Author) 
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Descriptors:  ("Satellites  (Artificial),  Doppler 
systems),  (*Doppler  effect.  Astronautics),  (•Doppler 
navigation.  Space  flight),  Orbital  trajectories.  Stability. 
Frequency,  Measurement,  Equations,  Least  squares 
method,  Masers,  Phase  shift,  Raoge  finding.  Position 
finding.  Antennas,  Navigational  aids.  Space  navigation. 

The  advent  of  very  stable  and  accurate  frequency 
sources  and  the  development  of  means  for  improving 
receiver  sensitivity  make  attractive  the  use  of  such 
devices  as  an  aid  to  navigation  and  guidance  in  many 
astronautlcal  missions.   This  paper  reviews  the 
application  of  Doppler  principles  and  techniques  to 
operations  of  earth  satellites  In  terrestrial  space,  In 
the  areas  of  orbit  determination  and  use  as  a  navaid.    A 
radio  navigation  aid  for  lunar  and  Interplanetary  missions 
which  employs  precision  frequency  sources  and  fixed 
antenna  beams  is  described.    A  configuration  for  the  navaid 
utilizing  earth  and  planetary  satellites  is  proposed. 
(Author) 
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Doctoral  thesis. 

Descriptors:  (* Aerospace  craft.  Adaptive  control 
systems),  (* Adaptive  control  systems.  Aerospace  craft). 
Theory,  Control  systems.  Linear  systems,  Synthesis, 
Flight  control  systems.  Flight  paths.  Reentry  vehicles. 
Optimization,  Dynamic  programming.  Calculus  of 
variations.  Inequalities,  Difference  equations.  Mathemat- 
ical models.  Iterative  methods. 

In  an  effort  to  bridge  Qie  gap  between  theory  and  practlc«, 
the  re-entry  problem  area  is  chosen  to  apply  advanced 
control  techniques.   This  problem  area  affords  many 
separate  areas  where  theory  could  be  applied.    This 
volume  is  separated  into  two  parts:    Part  1  describes 
digital  computer  controlled  adaptive  processes  which  can 
be  employed  for  the  flight  path  control  problems  l.e., 
control  of  a  vehicle  about  a  predetermined  trajectory 
(optimal  or  otherwise).   In  Part  2  optimal  re-entry 
trajectories  are  determined.    (Author) 
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MULTI-ENVIRONMENTAL  UFE  TESTING  OF  PARTS 
AND  COMPONENTS  IN  ROCKERS  AND  GUIDED  MISSILES 
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Descriptors:  (*Guided  missile  components.  Environ- 
mental tests),  (*Environmental  tests.  Guided  missile 
components).  Life  expectancy,  Design,  Vibration,  Humidity, 
Temperature,  Analysis  of  variance.  Statistical  analysis. 

This  pi^per  suggests  a  method  studying  the  effect  of  en- 
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vlronmental  facton  on  missile  parts  and  components  for 
the  following  cases:  (1)  When  the  effects  of  pre-ope rational 
environments  are  being  investigated,    (2)  When  environ- 
mental test  facilities  are  sufficiently  sophisticated  to  allow 
simultaneous  application  of  operational  environments  to  be 
made  whUe  the  item  is  funcUonlng.   (3)  When  condiUons  (1) 
and  (2)  are  satisfied  and  both  types  of  Information  are  being 
studied.    The  Investigation  of  the  behavior  pattern  of  the 
items  over  the  environmental  space  Is  carried  out  by  com- 
bining censored  life  testing  with  st|iUsttcal  experimental 
designs  and  illustrating  the  results  by  response  surfaces. 
(Autfaoi) 
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ERRORS  IN  ARBITRARY  COMPONBNTS  OF  POSITION 
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Descrtptore:  (*Vector  analysis.  Ejfrors),  ('Trajectories. 
Vector  analysis),  Statistical  analysis.  Differential  geometry. 
Functions,  Equations,  Velocity,  PpBltlon  finding. 

Fonnulaa  are  presented  for  obtain*^  the  standard  devia- 
tion in  components  of  the  position  tnd  velocity  vectore  rela- 
tive to  a  coordinate  system  O'  when  a  set  of  poslUon  and 
velocity  components  are  known  reUttve  to  a  coordinate 
system  O'  assuming  standard  deviations  in  the  componente 
^  vector  r  relative  to  O'  are  known.    When  the  origins  of 
O  and  O  coincide,  the  results  can  apply  to  routed  coordinate 
systems. 
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EXPANDABLE  STRUCTURES  FOR  ISn>ACE 
APPUCATIONS,  r 
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Descriptors:  (♦Extendable  structules.  Spacecraft), 
(♦Spacecraft,  Extendable  structures).  Balloons, 
Membranes,  Expanded  plastics.  Honeycomb  cores. 
Geometric  forms.  Materials,  Inflatable  structures, 
Communication  satelUtes  (Passive),  Shelters,  Space 
stations.  Reentry  vehicles.  Fibers,  Glass  textiles. 
Laminated  plastics. 


This  paper  summarizes  the  major  tj^s  of  expandable 
structures  which  are  as  follows;  Inflatable  balloon, 
rigldlzed  membrane,  alrmatt,  foamed-ln-place,  e>q>andable 
honeycomb  and  variable  geometry  structures.   Emphasis 
is  placed  on  materials,  system  characteristics,  and 
advancements  required  to  perfect  each  type  of  e;q)andable 
structure.    Finally,  a  discussion  is  given  on  future  significant 
wqiMuidable  structures  experiments  that  will  be  conducted 
by  the  Air  Force.   (Author) 
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DYNAMIC  EQUATIONS  FOR  MISSILE  STABILITY 

ANALYSIS, 
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Descriptors:  (^Guided  missiles.  Stability),  (♦Equations, 
Dynamics),  Deflection,  Sloshing.  Configuration,  Control 
systems.  Motion,  Center  of  mass.  Programming  (Compu- 
ters), Boundary  value  problem,  Matrix  algebra. 

This  report  develops  a  method  of  presenting  missile 
dynamics  such  that  the  equations  may  be  easily  adapted  to 
any  missile  system  configuration.   Standardization  of  the 
missile  dynamic  equations  Is  accomplished  by  combining 
the  effects  of  propellant  sloshing,  flexible  vehicle  structure, 
and  engine  dynamics  In  a  set  of  orthogonal  coordinates. 
This  approach  is  termed  'combined  mode  representation'. 
The  theory  of  combined  mode  representation  Is  presented* 
In  general  terms.    The  complete  missile  system  dynamic 
equations  are  then  derived  using  this  representation.   The 
derivation  of  the  equations  for  obtaining  the  combined  mode 
coordinates  Is  followed  by  a  description  of  the  computer 
routine  used  to  solve  these  equations.    Finally  an  example 
control  system  problem  Is  written  In  terms  of  combined 
modes.  (Author) 
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GENERALIZED  MISSILE  DYNAMICS  ANALYSIS. 

in.    AERODYNAMICS, 

by  J.  W.  Miles  and  Dana  Young.   7  Apr  58,  18p 
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Descriptors:  (♦Guided  missiles,  Aeordynamlc 
characteristics),  (♦AerodynanUc  characteristics.  Guided 
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Slender  bodies.  Theory,  PerturbaUon  theory. 

The  aerodynamic  forces  acting  on  a  missile  in  consequence 
of  small  perturbations  from  a  prescribed  trajectory 
are  calculated  on  the  basis  of  slender  body  theory  and 
piston  theory  is  s^plled,  in  some  detail,  to  the  specific 
example  of  Generalized  Missile  Dynamics  Analysis.  II  - 
Equations  of  Motion. 
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(•Vibration  Isolators,  Guided  missiles),  (*Gulded 
missiles.  Vibration  isolators),  Dynamics,  Stability, 
Differential  equations,  Mechanics. 

The  stability  of  a  pendulum  with  two  degrees  of 
freedom  at  the  support  point  Is  considered.   The  differen- 
tial equations  for  this  system  are  two  coupled  second 
order  differential  equations  with  a  periodic  coefficient. 
The  stability  of  such  equations,  which  describe  the 
motion  of  a  missile  on  a  shock  mount,  can  be  studied 
by  the  direct  method  of  Liapunov.   The  basic  technique 
Is  used  to  derive  the  stability  criterion  coefficients  as 
converging  series.    The  basic  technique,  however,  does 
not  provide  a  useful  solution  since  too  many  terms  are 
required  for  convergence.   To  avoid  this  difficulty. 
It  is  shown  that  the  series  can  be  summed  for  the  specUJ 
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case  considered.   The  results  are  therefore  derived 
which  can  be  used  with  accuracy  and  for  any  combination 
of  missile  parameters. 
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Mathematical  analysis,  Attitude  control  systems. 
Aerodynamic  characteristics.   Thrust,  Acceleration, 
Drag,  Dynamics. 

The  N-Stage  Guided  Dynamics  Program  Is  designed  as 
a  general  tool  for  three-dimensional  trajectory  simula- 
tions.  The  sequence  of  in-flight  discrete  events,  such  as 
stage  terminatlona,  and  the  parameter  changes  at  discrete 
points  are  ii^jut  for  the  configuration.   The  number  of 
allowable  discrete  events  in  a  trajectory  is  limited  only  by 
the  amount  of  storage  available  for  input;  which,  con- 
sidering the  size  of  the  709  and  7090  machines,  presents 
virtually  no  limitation.   Present  options  make  it  possible 
to  simulate  most  of  the  common  ballistic  Impact,  orbital, 
and  space  probe  configurations.   Computational  considera- 
tions of  the  program  Include  longitudinal  drag,  aerody- 
namic normal  force,  thrust  acceleration  and  weight  flow. 
All  forces  are  applied  to  a  point-mass  missile  In  a  two- 
body  gravitational  system.   Missile  attitude  control  may 
be  obtained  from  precomputed  tables,  drifts,  instantaneous 
turns  or  options  for  computed  pitch  commaixls.   The  dy- 
namics simulation  will  accept  and  a^iply  guidance  program 
commands  for  attitude  control  and  stage  termination. 
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Descriptors:  (*Lunar  trajectories.  Astronautics), 
(♦Astronautics,  Lunar  trajectories),  Celestial  mechanics. 
Lunar  probes,  Orbital  trajectories.  Guided  missiles 
(Surface-to-Surface),  Satellites  (Artificial),  Spacecraft. 

The  paper  is  concerned  with  the  relationships  between 
specific  trajectories  and  the  over-all  system;  that  is,  it 
will  include  a  discussion  of  practical  trajectory  problems, 
although  the  theoretical  trajectory  aspects  will  also  be 
reviewed. 
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DETAILED  ERROR  ANALYSIS  FOR  SPIN-STABILIZED 

MISSIONS, 

by  H.  E.  Undberg.    22  Jul  59,  33p 
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Descriptors:  (*StabiUzatlon  systems.  Errors), 
(♦Guided  mlssUe  components.  Stabilization  systems), 
(♦Launch  vehicles  (Aerospace),  SteWUration  systems). 
Satellites  (Artificial),  Space  probes.  Spin,  Rockets, 
Thrust,  Staging,  Alglnment,  Center  of  gravity.  Guided 
missile  trajectories.  Launching,  Third-stage  motors 
Fourth-stage  motors.  * 

The  note  is  intended  as  a  computation  guide  for  finding 
the  total  velocity  error,  in  both  magnitude  and  direction, 
for  the  spin-sUbillred  portion  of  satellite  and  deep-spaoe 
jrobe  missions.   The  time  sequence  of  events  and  spln-im 
method  used  are  typical  of  the  Able  missions,  but  It  is 
antic^ated  that  only  minor  modifications  will  have  to  be 
made  In  order  to  make  computations  for  other  missions. 
(Author) 
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Descriptors:  (♦Weapons  systems,  Quality  control), 
(♦Quality  control.  Weapons  systems).  Guided  missiles 
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matical models.  Systems  engineering.  Reliability, 
Operations  research. 

This  paper  describes  a  major  facet  of  a  three-year-old 
RAND  Logistics  Systems  Laboratory  study  known  as 
LP-n.   It  is  intended  for  those  involved  in  the  quality  con- 
trol of  the  reliability  and  overall  performance  of  a  total 
weapon  system,  whether  they  are  helping  develop  the 
quality  control  procedures  for  the  system's  bits  and  pieces, 
or  testing  large  components  of  the  entire  weapon  system. 
While  not  originally  intended  to  be  of  aid  in  this  area, 
the  study  has  evoked  interest  recently  from  those  who  are 
faced  with  the  problem  of  evaluating  each  of  the  Air  Force 
ballistic  missile  we^wn  systems  —  Atlas,  Titan,  and 
Mlnuteman. 
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AND  DYNAMIC  STABILITY. 
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characteristics.  Dynamics,  Control  systems.  Mathe- 
matical  analysis.  Guided  missile  trajectories. 
Stabilization  systems. 

A  discussion  is  presented  on  the  damping  of  guided  missile 
oscillations  by  the  surrounding  air;  a  similarity  theorem 
is  given  for  damping.  Dynamic  stability  is  briefly  discussed. 
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ERROR  ANALYSIS  AND  PERFORMANCE  OPTIMI- 
ZATION OF  ROCKET  VEHICLE  GUIDANCE  SYSTEMS 
Chi^ter  12, 
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missUes,  Guidance),  Error,  Analysis,  Performance 
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Descriptors:  (♦Trajectories,  Data).  Satellites  (Arti- 
ficial). Guided  missile  trajectories.  Astrophysics. 
Geodesies,  Statistical  data.  Measurement.  Reliability 
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A  review  is  given  of  various  physical  constants  which 
are  used  to  determine  Intercontinental  trajectories. 
Recommendations  are  given  for  improving  the  precision 
Of  tliese  constants. 
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(♦Radiation  measurement  systems.  Satellites 
(Artificial)),  Radiation  hazards.  Radiological  dosage. 
Dose  rate.  Radiobiology.  Payloads.  Launch  vehicles 
Life  e^qjectancy.  Orbital  trajectoriea.  Booster  motors. 
Instrumentation,  Telemeter  systems.  Attitude  indicators. 
Control  systems.  Power  supplies.  Data  processing 
systems.  Cosmic  rays,  Manned  spacecraft. 

A  satellite  system  design  study  was  performed  to  deter- 
mtoe  the  characteristics  required  of  a  satellite  to  evaluate 
the  solar  flare  and  radiation  belt  hazard  to  near-earth 
manned  space  missions.    The  study  uwovered  possible 
problem  areas  and  Investigated  their  solution.   Scientific 
instrument  payloads  were  selected  to  measure  radiation 
parameters  of  significant  Importance,   Trade-off  studies 
among  the  system  parameters  were  performed  and  system 
designs  were  recommended.   A  preliminary  design  was 
undertaken  In  each  satellite  subsystem  area;  two  satellite 
designs  were  developed.   The  first  was  a  sophisticated 
450-pound  satellite  compatible  with  the  Delta  D8V-3B 
launch  vehicle,  and  the  second  was  a  simplified  150-pound 
version  compatible  with  the  scout  PLV-IA)  vehicle.    In 
addition,  breadboard  design  studies  were  undertaken  on  the 
Power  Supply  and  Solar  Flare  Detection  Subsystem. 
(Author) 
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The  behavior  of  the  solutions  of  a  system  of  ordinary 
mfierential  equations  as  the  initial  conditions  are  vjiled 
to  *  vehicle  in  free  flight  beyond  the 
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ATMOSPHERIC  DRAG. 
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orbital  trajectories.  Mathematical  prediction.  Decelera- 
tion, Energy,  Mathematical  analysis. 

This  report  deals  with  an  approximation  to  the  lifetimes 
of  satellites  dissipating  energy  due  to  atmospheric  drag. 
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DIMENSIONAL  MINIMUM  ENERGY  ORBITS  THROUGH 
THE  SOLAR  SYSTEM, 
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STL/GM-TN-0166-00173 

Unclassified  report 

Descriptors:  (♦Celestial  mechanics,  ^ace  fli^t) 
(♦^ace  flight.  Gravity),  (♦Perturbation  theory,  ^aoe 
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trajectories.  Orbital  trajectories.  Velocity,  Payloads, 
Rockets,  Equations,  Gr^hlcs,  Astronautics. 

Data  are  presented  as  guides  to  show  some  of  the 
quantitative  relationships  which  exist  among  bodies  of  the 
solar  system,  and  to  indicate  the  infiuence  of  these  bodies 
on  vehicles  traveling  within  the  solar  system.   Infor- 
mation is  given  which  describes  the  sun,  the  nine 
planets  and  their  sateUites  with  respect  to  general 
orientation,  motion,  size,  mass,  and  the  manner  in  which 
their  gravitational  attractions  and  esct^je  velocities 
grease  wiUi  Increasing  distance.   Curves  are  presented 
for  the  sun,  the  first  six  planets  and  the  moon  to  show 
what  velocity  is  required  to  move  from  an  inUttal  distance 
to  a  final  distance  from  each  body  along  a  minimum  energy 
(Hohmann)  eUipse.   Data  are  given  which  show  the  influence 
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of  Tarious  planets  and  the  moon,  on  vehicles  leaving  or 
approaching  these  bodies  along  two-dimensional  hyperbolic 
trajectories.    The  performance  of  a  single  stage  rocket  is 
given  by  showing  in  gre^hical  form  the  ideal  roclcet  equation. 
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The  report  presents  the  results  of  a  series  of  testa  In 
Convalr's  high-speed  wind  tunnel  to  evaluate  the 
stability  of  the  HE  TS  609A  recovery  vehicle  in  the  transonic 
regime.   The  tests  were  run  with  two  nose  configurations 
at  Mach  numbers  0.52,  0.61,  0.67,  0.82.  and  0.96.    Both 
configurations  were  sufficiently  stable  to  permit 
parachute  deployment  down  to  Mach  0.6.    (Author) 
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Descriptors:  (* Attitude  control  systems.  Spacecraft), 
('Spacecraft,  Attitude  control  system).  Flywheels, 
Stabilization  systems,  Inertlal  guidance.  Instrumentation, 
Servomechanlsms,  Models  (Simulations),  Flight 
control  systems.  Pneumatic  systems.  Electronic 
equipment.  Wiring  diagrams.  Feasibility  studies. 

A  laboratory  model  simulating,  insofar  as  practical, 
a  single  axis  of  a  space  vehicle  with  a  reaction 
wlieel  control  system  was  constructed  from  off-the-shelf 
components.   The  operation  of  this  typical  system  is 
described  as  follows:   deviation  of  the  platform  (vehicle) 
from  a  reference  attitude  is  sensed  and  the  resulting 
error  signal  is  used  to  accelerate  the  wheel  relative  to 
the  platform.   The  resultant  reaction  torque  on  the  platform 
tends  to  reduce  the  deviation  or  error  to  zero.   In  the 
presence  of  a  constant  disturbance  torque  the  steady- 
state  behavior  of  the  system  results  in  a  constant 
acceleration  of  tlie  wheel,  i.e.,  the  reaction  torque  on  the 
platform  is  equal  and  oi^wsite  to  the  disturbance  torque. 
The  function  of  the  auxiliary  gas  system  is  to  ensure 
that  the  wheel  speed  is  maintained  below  a  pre-set  limit. 
When  the  wheel  speed  reaches  this  pre-set  value  the  gaa 
system  is  activiated,  generating  sufficient  Impulse  to 
reduce  the  wheel  speed  to  zero.   The  system  then  returns 
to  the  reaction  wheel  mode  of  control.   Several  novel 
techniques  were  used  to  develop  the  circuitry  to  drive  the 
motors.   System  efficiencies  in  excess  of  80%  were 
achieved  thus  far  for  both  DC  permanent  magnet  and 
AC  servo-type  motors. 
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In  a  recent  issue  of  the  Journal  of  the  Aerospace 
Sciences  W.  H.  T.  Loh  introduced  a  definition  of  a  minor 
circle  turn.   In  the  present  paper,  an  alternative 
definition  was  suggested  which  appears  useful  in  that  it 
removes  some  of  the  restrictions  found  in  the  work  by 
Loh.   Loh's  definition  of  a  minor  circle  turn  requires  the 
vehicle  to  fly  in  a  plane  which  is  oriented  normal  to  the 
axis  of  the  earth  and  which  is  elevated  above  the  equator 
at  that  distance  where  the  plane  Intersects  the  surface  of 
the  earth  at  the  desired  latitude.    While  this  Is 
satisfactory  for  near-earth  trajectories  and  for  gentle 
minor  circle  turns.  It  does  not  appear  to  be  capable 
of  handling  the  cases  wiiere  the  attitudes  are  large  and 
where  the  latitudes  of  the  turn  approach  ninety  degrees. 
To  surmoimt  this  difficulty,  the  author  defined  a  minor 
circle  trajectory  as  that  path  wiiere  the  vector 
pointing  toward  the  center  of  the  earth  from  the  vehicle 
always  cuts  the  surface  of  the  earth  at  a  constant 
latitude.   This  is  equivalent  to  requiring  the  path  of  the 
vehicle  to  lie  on  the  surface  of  a  cone  whose  solid 
angle  is  the  supplement  of  twice  the  latitude. 
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It  U  shown  that  the  exponential  distribution  has  severe 
Umltetlone  for  predicting  long  Ufe.   The  WelbuU  Distribu- 
tion with  bete  -  1/2  is  shown  to  give  more  realistic 
rwulto.   Not  only,  are  the  estimates  closer  to  the  actual 
vataes,  but  the  latter  model  is  less  sensitive  to  deviations 
to  ^  actual  distribution  from  the  mathematical  model. 
Predicting  reUablllty  of  a  long  Ufe  system  from  limited 
test  remilte  gives  rise  to  a  special  class  of  problems. 
To  a  large  extent,  these  problems  can  be  aUevlated  by 
using  the  WelbuU  (beU  =  1/2)  distribution  coupled  wltt 
a  correction  for  limited  testing.   (Aathoi) 
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Presented  In  this  report  are  total  and  perturbation  six 
degree  of  freedom  equations  of  motion  and  their  derivations. 
Magnus  force  and  moment  were  considered  negligible  and 
not  Included  in  this  derivation,  however,  when  desired  they 
can  be  incorporated  in  the  existing  models.   Definitions  of 
control  force,  gravity,  thrust  and  damping  terms  are  pre- 
sented in  general  form  so  that  various  control  schemes  and 
particular  functions  of  the  terms  can  be  utilized  without 
extensive  modification  to  the  equations  of  motion.    These 
equations  may  be  pAx>grammed  on  a  large  scale  digital  or 
analog  computer.    (Author) 
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component  design  techniques  to  a  representative  non- 
®  tf *f^^  ^^^^^  control  component,  and  evaluation  of  tbe 
reUabUlty  Improvement  attained  by  means  of  teste  per- 
formed on  groups  of  'standard'  and  'super'  unite    The 
representative  component  used  was  a  cold  gas,  pnwortional 
mode  reaction  controUer  for  space  vehicle  attitude  control 
appUcaOons.   Three  'super'  controUers  and  four  'standard' 
controUers  were  fabricated,  and  were  tested  accordlne  to 
a  plan  wlilch  simulated,  as  far  as  was  practical,  a  mlwlon 
proaie.   The  test  resulte  tended  to  show  the  'super'  unite 
had  advantages  over  the  'standard'  unite  in  regard  to 
specific  failure  modes.    However,  no  stetisticaUy  slgnff- 
icant  difference  in  Ufe  characteristics  between  tee  teJcT 
groups  was  demonstrated.   Thte  is  attributed  to  the  com- 
bination of  the  smaU  numbers  of  samples  in  the  test 
groups,  and  the  relatively  low  magnitude  Improvement  In 
me  characteristics  actuaUy  attained.   (Author) 
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Descr^tors:  (*Rockete,  Design),  Optimization, 
Acceleration,  Solid  rocket  propeUante,  Structural  prop- 
erties. Mechanical  properties.  Density,  Weight,  Payload. 
Staging,  Thrust,  Stresses,  Theory,  Buralng  rate. 

A  simplified  self -consistent  method  for  the  study  of 
high-acceleration  solld-propeUant  rxxskete  was  develcmed. 
High  acceleration'  means  values  of  acceleratton 
approaching  the  theoretical  upper  limit.   This  limit  is 
determined  primarily  by  the  structural  material  strength 
and  density,  the  payload,  the  stage  burnout  velocity,  and 
the  weight  burning  rate  and  specific  Impulse  of  the  avallaUe 
propeUant. 
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finding,  Orbitel  trajectories).  Astronautics,  Numerical 
methods  and  procedures,  Stattetlcal  analyste.  Least 
squares  method,  Doppler  effect.  Errors. 

This  report  describes  a  oomputatloqal  program,  now 
In  existence,  for  estimating  the  accuracy  with  wiiich 
satellite  positions  can  be  calculated  at  any  time  on  the  baste 
of  observations  at  various  stations.   The  error  in  computed 
position  is  due  to  two  main  causes,  at  least  if  station 
location  uncertainties  are  ignored.   These  are:  (A)  obser- 
vation errors,  (B)  fluctuations  in  the  orbital  decay  rate 
due  to  drag.    It  Is  assumed  here  that  uncertainties  In  the 
earth's  gravitational  field  have  negligible  effect  on  the 
sateUite  position.   The  treatment  of  (A)  foUows  standard 
stattettcal  practice:  Orbital  parameters  are  adjusted  to 
a  least-squares  fit  to  the  observations.   The  covariances 
of  the  estimates  of  the  orbit  parameters  are  then  ob- 
tainable quite  easily  from  the  variances  of  the  observation 
errors,  assuming  that  the  different  measuremente  are 
statisUcaUy  independent  with  zero  bias. 
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Descriptors:  (*Re-entry  vehicles.  Synthesis), 
(♦Atmosphere  entry.  Re-entry  vehicles).  Aerodynamic 
heating.  Convection,  Boundary  layer  transition. 
Turbulence,  Heating,  Programming  (Computers), 
Design. 

This  report  describes  the  current  re-entry  vehicle 
parametric  study  program,  based  on  the  Allen  and  Eggers 
straight  line  trajectory  assumptions.   The  heating  analysis 
considers  a  nonreacting  cold  wall,  with  the  inclusion  of  a 
moving  boundary  conduction  solution  and  boundary  layer 
transition.   The  quantities  determined  are  ablation  thick- 
nesses, insulation  thicknesses,  vehicle  weight  and  aero- 
dynamic coefficients,  for  varying  shape,  material  and 
trajectory  parameters.    The  computer  output  consists  only 
of  final  integrated  values  rather  than  step-by-step  computa- 
tions along  the  trajectory. 
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Descriptors:  (*Gulded  missiles.  Electronic  equipment), 
(♦Electronic  equipment.  Vibration),  Acceleration, 
Environmental  tests.  Resonance,  Experimental  data. 
Packaging,  Reliability  (Electronics),  Dynamics. 

Random-sine  vlbrati<»i  equivalence  data  has  been 
obtained  through  measurements  of  the  structural  dynamics 
of  typical  missile  electronic  equipment  packages.    Response 
data  obtained  was  processed  by  extending  the  application 
of  an  existing  single  resonator  theory  for  sine-random 
equivalence  to  multi-resonant  systems.    This  extension 
of  the  theory  is  based  on  the  assumption  that  negligible 
interaction  occurs  between  significant  resonances.   This 
for  the  most  part  proved  justified  by  the  data.    (Author) 
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Descriptors:  (♦Inertial  guidance,  Guided  missiles), 
(♦Guided  missiles,  Inertial  guidance).  Guided  missile 
trajectories.  Guidance,  Instrimientation,  Flight  control 
systems.  Free-flight  trajectories.  Velocity.  Mathematics, 
Equations,  Geometry. 

Inertial  guidance  for  rocket  vehicles  is  discussed. 
The  material  is  concerned  mainly  with  the  proper 
utilization  of  inertially  derived  position  and  velocity 
data  in  a  way  which  will  fulfill  the  mission  objectives. 
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Descriptors:  (♦Orbital  trajectories,  Satellites 
(Artificial)),  (♦Celestial  mechanics.  Orbital  trajectories). 
Earth,  Geometric  forms.  Spheres,  Perturbation  tlieory. 
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Mathematical  analysis. 

Most  studies  of  satellite  orbit  perturbations  derive 
expressions  for  the  changes  In  the  osculating  elements, 
but  do  not  determine  the  anomalistic  period  explicitly. 
The  purpose  of  this  report  is  to  obtain  a  first  order 
expression  for  the  anomalistic  period  of  a  satellite  orbit 
perturbed  by  the  earth's  oblateness  and  solar-lunar 
forces.   Only  the   J  term  In  the  earth's  gravitational 
potential  will  be  considered,  and  the  solar-lunar  effects  will 
be  obtained  by  assuming  that  the  satellite's  angular  motion 
is  very  large  compared  to  the  mean  angular  motions  of 
the  sun  and  moon.   Incidental  to  the  determination  of  the 
anomalistic  period,  is  an  evaluation  of  the  osculating 
elements  at  an  arbitrary  angular  position  within  an  orbital 
revolution.    (Author) 
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By  an  application  of  Bayes'  theorem,  a  method  was  ob- 
tained for  determining  the  optimum  apportionment  of  effort 
(money)  between  the  production  of  operational  missiles  and 
missile  testing,  including  component  and  flight  testing.    The 
proper  apportionment  of  money  between  component  testing 
and  flight  testing  was  also  described.   The  aprlori  distri- 
bution required  for  an  application  of  Bayes'  theorem  was 
approximated  by  a  committee  judgement.    (Author) 
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(♦Human  engineering.  Errors).  (^Checkout  procedures. 
Control  systems).  Automatic,  Computers,  Programmina 
(Computers).  Simulation.  Graphics.  Test  methods. 

The  development  o*  error  control  techniques  for  the  man- 
oomputer  Interface  of  an  automatic  checkout  system  is 
presented.    To  minimize  human  error  In  man-computer 
TOmmunlcatlon  In  the  automatic  checkout  complex  prece- 
dence and  connection  matrix  techniques  for  use  with  total 
and  partial  simulation  methods  were  developed  to  detect 
errors  in  operational  automatic  checkout  computer  pro- 
pams.    Precedence  and  connection  matrix  techniques 
for  use  with  total  simulation  methods  were  Incorporated 
into  a  simulation  computer  program  which  comprised  a 
total  simulation  of  the  computer  wMch  controls  an  opera- 
tional automatic  checkout  system.  The  modified  simula- 
tion was  then  used  to  process  several  computer  runs  of  an 
operational  automatic  checkout  computer  program.    The 
basic  conclusions   were  that  precedence  and  connectfbn 
matrix  techniques  used  with  total  and  partial  simulation 
methods  oan  be  useful  In  detecting  errors  In  operational 
computer-controUed  automatic  che<(kout  systems.    (Author) 
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Contents:  Analyst's  discussion  of  the  Soviet  space 
program:  Purpose  and  resulto  of  the  Vostok-5  and  Vostok- 
6  flights,  and  the  future  Soviet  space  program;  Present  and 
future  equipment  for  space  vehicles;  Space-flight  command 
and  communicaUons  network,  and  general  date  on  reentry; 
Training  of  male  and  female  cosmonauts;  Cosmodrome 
faculties,  prelaunch  procedure,  and  Uunch  description; 
The  Polet-1  unmanned  maneuverable  space  vehicle. 
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Descriptors:  (♦Propellant  tanks.  Configuration), 
(♦Cylindrical  bodies,  PropeUant  tanks).  Tanks 
(Containers).  Pressure,  Loading  (Mechanics), 
Weight,  EU^soids,  ^heres.  Guided  missUes. 
Fuel  tanks. 

Bulkhead  and  intortank  structures  of  tanks  in  series 
were  analyzed  to  determine  the  oonflgorations  which  yield 


minimum  weight  as  a  function  of  internal  tank  pressure  and 
axial  load  acting  on  the  intertank  regton.   The  problem  was 
divided  into  two  parte.   Case  I  was  concerned  with  spherical- 
segment  bulkheads  with  re-entrant  'knuckles.'  Case  n  was 
concerned  with  semispheroldal  (ellipsoid  of  revolution) 
bulkheads.    Each  type  was  worked  out  to  give  optimum- 
. weight  configurations  for  certain  bulkhead  eccentricities. 
The  parameters  of  the  final  graphs  involve  the  relative 
strength  of  the  bulkhead  compared  to  tlie  tank  cylinder  and 
the  relative  loading  intensity  of  the  thrust  cony)ared  to  the 
presBurization.   The  change  of  over- all  length  of  the  total 
structure  with  eccentricity  was  discussed.   Graphs  were 
presented  which  show  the  change  in  length  with  eccentricity, 
on  the  basis  of  which  the  trade-off  between  weight-  and 
length-optimization  can  be  evaluated.    Example  problems 
were  woriced  out.   (Author) 
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Descriptors:  (♦Centrifugal  pumps,  Liquefied  gases), 
(♦Liquefied  gases.  Centrifugal  pumps).  Oxygen, 
Guided  missUes  (Surface-to-surface),  Liquid  rocket 
propeUante,  Fuel  systems.  Storage  tanks.  Test  equipment. 
Teste,  Instrumentation,  Dynamics.  Cavitation.  Fluid  flow 
Mathematical  analysis.  Handling. 

The  purpose  of  the  reduced-scale  tests  described  in 
this  r^xjrt  was  to  provide  data  for  the  evaluation  of  the 
dynamics  of  liquid-oxygen  pumping  systems  during  transient 
conditions.    The  resulte  are  to  be  applied  to  the  prepara- 
tion of  full-scale-pump  teste.   Two  centrifugal 
pumps,  each  having  a  rated  flow  of  50  gpm  at  125-130  ft 
of  head,  were  installed  in  the  liquid-oxygen  test  facUity. 
Both  pumps  were  driven  by  electric  motors  and  were 
installed  without  insulation  in  the  transfer  line  outelde 
of  the  storage  tank.   Teste  were  made  so  that  data  could 
be  obtained  on  the  foUowlng  subjecte:   (1)  Priming  time, 

(2)  Comparison  of  pump  transfer  with  pressured  transfer 

(3)  Flow  control,  (4)  Parallel  operation,  and  (5)  Net 
positive  suction  head.    Enough  head-capacity  polnte  were 
measured  for  a  check  to  be  made  of  the  curves  derived  from 
water  teste  carried  out  by  the  manufacturers.   The  time 
required  for  the  pump  to  become  filled  with  saturated 
liquid  from  the  instant  the  transfer  line  was  opened  could 

be  predicted  by  calculations.    The  additional  time  required 
for  the  liquid  to  become  subcooled  enough  so  that  the 
pump  would  prime  was  in  some  cases  substantial  and 
could  not  be  predicted  by  calculations.   R  is  possible 
to  achieve  wiOi  a  pump  transfer  system  Uje  same  perfbr- 
mance  given  by  a  pressurized  transfer  system. 
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Descriptors:  (*Rocket  motor  nozzles.  Fluid  flow). 
Thermodynamics,  Cooling,  Stability,  Rocket  motors 
(Liquid  propellant).  Liquid  rocket  propellants, 
Liquefied  gases.  Oxygen,  Performance  (Engineering). 

The  problem  bf  ascertaining  the  extent  of  attalimient  of 
thermodynamic  equilibrium  during  combustion  In  large 
pocket  engines  Is  discussed  with  reference  to  the  LOX- 
RP-1  system.   Calculations  were  made  of  concentration, 
pressure,  and  temperature  gradients  In  both  large  booster 
and  sustalner  engines.    Rapid  changes  were  found  to  occur 
in  these  parameters  In  the  first  foot  of  the  nozzle.   Cooling 
rates,  exceeding  10  to  the  7th  power  degrees  R  per  second 
indicate  little  possibility  of  achieving  equilibrium  conditions 
during  the  initial  phases  of  the  expansion  process.   Since 
theoretical  absolute  reaction  rate  calculations  are  not 
sufficiently  accurate  to  clarify  this  situation,  determination 
of  the  rate  of  establishment  of  equilibrium  must  await  ex- 
perimental verification.   Such  experiments  are  required  to 
provide  needed  Information:  (a)  regarding  the  extent  of 
equilibrium  In  existing  rocket  engines,  and  (b)  for  altering 
contours  so  that  reversible  thermodynamic  equilibrium  can 
be  more  nearly  favored  in  all  sections  of  the  nozzle.  I 

(Author) 
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Northrop  ^ace  Labs.,  Hawthorne,  Calif. 
SATELLITE  RENDEZVOUS  TRAJECTORIES. 
Teclmlcal  memo., 
by  David  A.  Pierce.    Apr  62,  28p   NSL-62-75 

Unclassified  report 

Formerly  released  by  Astro  Systems  and  Research  Lab*., 
Noralr  Dlv.,  Northrop  Corp.,  Hawthorne,  Calif,  as 
ASRL-TM-60-24,  Oct  60. 

Descriptors:  (*Rendezvous  trajectories.  Satellites 
(Artificial)),  (*Satemte8  (Artificial),  Rendezvous 
trajectories).  Ascent  trajectories.  Intercept 
trajectories.  Orbital  trajectories.  Transfer 
trajectories,  Paildng  orbit  trajectories.  Rendezvous 
spacecraft.  Numerical  analysis. 

Two  types  of  satellite  rendezvous  trajectories  were 
discussed:  direct  ascent  from  burnout  and  transfer  from 
a  parking  orbit  coplanar  with  the  target  orbit.    Equations 
for  tlie  orbital  elements  and  velocity  requirements  of 
the  trajectories  were  presented,  and  numerical  solutions 
were  obtained  for  selected  trajectories.    (Autiior) 
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Thompson  Ramo  Wooldridge,  Inc.,  Los  Angeles,  Calif. 
THE  DYNAMICS  OF  POWERED  FUGHT  WITH  APPUCA- 
TION  TO  TRAJECTORY  OPTIMIZATION  PROBLEMS, 
by  BurtOT  D.  Fried.   31  Dec  57,  48p   RW(ARL)-7-74 

Unclassified  report 

Descriptors:  (*Gulded  missiles  trajectories, 
Exterior  ballistics).  Ballistics,  Trajectories, 
Optimization,  Guided  missile  models.  Numerical 
methods  and  procedures. 

Problems  of  missile  analysis  require  Qte  use  of  some  Und 
of  model  for  a  missile.   The  discussion  will  be  largely 
concerned  with  the  extension  of  a  simple  model  to  include 
motion  in  two  or  three  dimensions,  although  a  full  descrip- 
tion of  the  trajectory  problem  will  require  a  brief  discus- 
sion of  the  more  oon^lex  models  which  better  describe  the 
actual  system. 
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Thompson  Ramo  Wooldridge,  Inc.,  Loe  Angeles,  Calif. 
PRINCIPLES  AND  APPLICATIONS  OF  THE  GYROSCOPE, 
by  Charles  T.  Morrow.   Sep  56,  20p  GM-01.1-260 
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Descriptors:  (•Gyroscopes,  Guided  missiles), 
(•Guided  missiles,  Gyroscopes),  Gyro  stabiUzers, 
Inertial  guidance.  Control  systems.  Instrumentation, 
Bearings,  Torque,  Gimbals,  Spin.  Pitch  (Motioo) 
Yaw,  Equations,  Guidance. 

An  introductory  survey  of  the  gyroscope  is  provided, 
starting  with  relatively  simple  concepts  and  applications  to 
missile  technology  and  proceeding  through  to  a  few  of  the 
more  involved  characteristics  of  the  device.    In  ballistic 
and  other  missiles,  gyroscopes  may  contribute  to  two  basic 
functions.   One  is  control  of  the  missile,  and  the  other  is 
possible  inertial  guidance  of  the  missile.    For  a  missile, 
the  problem  of  control  Includes  provision  of  the  means  for 
(1)  minimizing  the  undesirable  effects  of  wind,  gusts,  and 
■other  disturbances  on  the  missile  assembly  and  (ii) 
maintaining  stability  of  missile  when  overriding  guidance 
signals  are  introduoed.   The  problem  of  guidance,  on  the 
other  hand,  is  to  provide  means  for  generating  the  overrid- 
ing signals  that  will  enable  the  missile  ultimately  to  hit 
the  selected  target. 
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Space  Technology  Labe.,  Inc.,  Redondo  Beach,  Calif. 
DIGITAL  COMPUTER  PROGRAM  FOR  GENERAL 
MISSILE  DYNAMICS  SIMULATION  (N-STAGE)  SUMMARY 
OF  EQUATIONS, 
by  E.  A.  Juarez.    11  Dec  61,  72p  CDRC-9830.4-22 

Unclassified  report 

Descriptors:  (*Guided  missile  simulators,  Digital  com- 
puters), (•Programming  (Computers),  Guided  missile 
simulators),  Simulation,  Mathematical  models.  Dynamics. 
Guidance,  Trajectories,  Guided  mlssUes  components. 
Design,  Performance  (Engineering). 

This  report  presents  a  summary  of  the  mathematical 
equations  contained  in  the  N-STAGE  missile  simulation 
program.   This  program,  written  for  the  IBM  7090  digital 
computer,  is  designed  to  be  a  flexible,  high  speed  compu- 
tation tool,  useftil  for  guidance  system  analysis,  trajectory 
design,  hardware  evaluation,  or  post-flight  analysis  of  any 
current  or  proposed  missile  system.   The  simulation  Is 
generally  complete  and  in  most  instances  accuracy  will  be 
limited  only  by  the  accuracy  of  the  input  data. 
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Space  Technology  Labe.,  Inc.,  Los  Angeles,  Calif. 

TWO  MORE  TRACKING  TECHNIQUES, 

by  D.  Morrison.   2  Apr  59,  7p  STL/PA-2027-01/4 

Unclassified  report 

Descriptors:  (•Trajectories,  Dynamic  programming), 
(•I)ynamic  programming.  Trajectories),  Calculus  of 
variations.  Mathematical  programming.  Radar  trackii^. 
Optimization. 

Matliematical  expressions  are  presented  for  computli^ 
trajectory  parameters  which  are  to  be  modified  in  the 
light  of  new  data  obtained  during  the  course  of  tracking 
(missiles  and  space  vehicles).    Linear  approximations 
are  made  and  expressions  are  minimized  and  solutions 
to  equations  are  presented  for  the  following  variations: 
adding  more  daU,  shifting  parameters,  shiftlj^  times, 
and  shifting  coordinate  systems. 
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^ace  Technology  Labe.,  Inc..  Los  Angeles.  Calif. 
AN  INTERPLANETARY  TRAJECTORY  PROGRAM, 
hy  S.  D.  Conte,  R.  T.  Gregory,  R.  j.  Mercer,  and 
J.  Titus.   8  Oct  68,  3^  STL/PA/1969-01 

Unclassified  report 

Descriptors:  (*&iterplanetary  trajectories.  Celestial 
mechanics).  (•Celestial  mechanlos.  Interplanetary  tra- 
jectories). (•Perturfoatiop  theory,  Interplanetary  trajec- 
tories). Mars.  Venus.  Geometry.  Equattons.  Motion, 
Gravity.  Vector  analysis.  Planets.  Numerical  methods 
and  procedures.  Space  flight.        1 1 

The  trajectory  is  computed  of  a  vehicle  from  the  Earth 
to  the  planet  Mars  or  the  planet  Venus  by  deriving  the 
equaUons  of  moUon  under  the  assumption  that  the  motion 
of  the  vehicle  is  influenced  only  by  the  gravitational  fields 
of  the  Earth.  Moon,  Sun,  Venus,  Mars  and  Jupiter.   The 
problem  consists  of  three  phases.   During  the  first  phase 
the  influence  of  the  Earth-Moon  system  is  greater  than  that 
of  the  Sun  or  of  the  other  planets.   ConsequenUy  a  geocentric 
coordinate  system  is  used.   During  the  second  phase  the 
influence  of  the  Sun  is  predominant.   Consequently  a  helio- 
centric coordinate  system  is  used.    Finally,  during  the  third 
phase,  the  taiget  planet  (Mars  or  Venus)  has  the  greatest 
Influence  on  the  niotlon  of  the  vehicle  and  so  a  planetocentric 
coordinate  system  is  used.     The  geocentric  coordinate  sys- 
tem used  is  a  right  handed  rectangular  coordinate  system 
with  the  positive  x-axis  in  the  dlreotion  of  the  vernal  equi- 
nox and  the  positive  z-axls  in  the  direction  of  the  north 
celesUal  pole,  that  is,  the  coordinate  system  is  what  astrono- 
mers call  the  equatorial  coordinate  system.   Subeequent 
systems  are  chosen  so  that  the'new  axes  are  parallel  to  the 
old  and  so  the  transformations  consist  merely  of  transla- 
tions as  changes  in  coordinates  are  made. 
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Catholic  Univ.  of  America,  Washington  D.  C. 
AXIAL-SHEAR  VIBRATIONS  OF  STAR  SHAPED  BARS 
KOHN-KATO  BOUNDS. 
Technical  rept.  no.  1, 
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Unclassified  report 
Subcontracted  to  Hercules  Powder  Ct>..  Magna,  Utah. 
Contract  AF04  647  243. 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
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Descriptors:  (•Rocket  motors  (Solid  propellart) 
Vibration).  (•Rods,  Vibration),  Shear  stresses. 
Geometric  forms,  Frequency,  Differential  equations. 
Numerical  analysis,  Rocket  propeQant  grains. 
Kohn-Kato  bounds  are  determined  for  the  natural 
frequencies  of  axial-shear  vibrations  for  a  solid  circular 
bar.    Through  conformal  transformation  and  corresponding 
modification  of  the  differential  equations,  this  method  Is 
extended  to  the  calculation  of  the  natural  frequencies  of 
axial  shear  vibrations  for  a  solid  bar  having  a  many-lobed 
plane,  curved  boundary.   A  numerical  example  is  given 
for  an  epltrocholdal  bar  vibrating  in  the  fundamental 
axial-shear  mode.    Approximate  solutions  are  developed 
for  the  natural  frequencies  of  free  vibrations  of  solid 
propellant  rocket  motors  with  star-^laped  perforations. 
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SATELLITE  INSTRUMENTATION  FOR  MEASURING 

SPACE  NUCLEAR  RADIATION. 

Technical  rept. 

Nov  59,  116p   LMSC -288084 

Contract  AF04  647  347 

Unclassified  rqwrt 

Descriptors:  (*SateUltes  (Artificial),  Radiation  measure- 
ment systems),  (*Radiation  measurement  systems, 
SateUites  (Artificial)),  (•Cosmic  rays.  Radiation  measure- 
ment systems).  Instrumentation,  Polar  orbital 
trajectories.  Low  altitude.  Attitude  control  systems. 
Nuclear  particles.  Payload,  ^jectrum  analyzers. 
Dosimeters,  Batteries  and  components.  Equations. 

Certain  problem  areas  of  current  scientific  and  military 
Interest  lend  themselves  particularly  well  to  Investigation 
from  Discoverer  satellite  orbits.   These  areas  have  been 
chosen  tor  investigation  with  Lockheed  MissUes  and  Space 
Division  instruments  In  the  first  alternate  payload.   Data 
on  the  species,  fluxes,  energies,  angular  distributions, 
and  time  dependences  of  the  nuclear  radiations  in  the 
polar  regions  of  the  earth,  for  example,  are  necessary 
for  a  better  understanding  of  the  origins  of  such  radiations 
and  their  effect  on  satellite  performance.   Also,  more 
detaUed  knowledge  of  the  primary  cosmic  radiation  can 
lead  to  a  better  understanding  of  the  nature  and  location 
of  the  sources  of  this  radiation,  its  composition,  and 
interaction  with  matter.   The  particular  properties  of 
the  Discoverer  sateUite  that  make  it  unique  for  the 
measurement  of  polar  and  cosmic  radiation  are  the 
foUowlng:  polar  orbit;  low  altitude  of  orbit;  attitude 
control  feature:  and  recoverabUlty  of  portion  of  the 
payload. 
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^ace  Technology  Labs.,  Inc..  Los  Angeles,  Calif. 

THE  SCIENTIFIC  RESULTS,OF  THE  PIONEER  V 

SPACE  PROBE, 

by  John  W.  Lindner.    Jan  61,  28p 
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Unclassified  report 

Presented  at  the  7th  Annual  Meeting  of  the  American 
Astronautical  Society.  Dallas,  Tex..  16-18  Jan  61. 
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Descriptors:  (•Solar  sateUltes,  Space  probes) 
(*^ace  probes.  Solar  sateUltes),  (♦Radiation* 
measurement  systems.  Space  probes).  Orbital 
trajectories.  Instrumentation.  Magnetometers, 
Launching.  Charged  particles,  Ionization  chambers, 
Qeiger  counters.  Solar  radiation.  Solar  flares. 
Protons,  Satellites  (Artificial),  Symposia. 

The  pioneer  V  space  probe  was  launched  from  Cape 
Canaveral  on  March  11.  i960,  inwards  towards  the  orbit 
of  Venus.   The  scientific  instrumentation  included  a  spin 
coU  magnetometer,  two  radiation  ejqwriments.  and  a 
micrometeorite  detector.  DaU  were  obtained  for  distances 
up  to  40  million  kilometers  from  the  earth.   The  most 
significant  results  of  these  ejqwriments  are  summarized 
In  this  paper.    (Author) 
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-Descriptors:  (■'Monitors,  Checkout  equipment), 
(•Gyroscopes,  Monitors),  Guided  missiles  (Surface-to- 
&irface).  Control  systems,  Servomechanlsms,  Servomotors, 
Reliability.  Checkout  procedures. 


Because  of  the  gyroscope  spin  motor  bearing  reliability 
problem,  it  is  desirable  to  monitor  proper  operation  of 
control  system  gyroscopes  prior  to  missile  launch.    A 
stucty  was  undertaken  to  determine  the  present  techniques 
for  spin  motor  monitoring.    This  report  details  that  study, 
presents  current  methods  developed  by  other  companlea 
and  by  STL.  and  suggests  future  developments  In  ttiia 
field.   (Author) 
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13.  Installations  and  Construction 
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TABLES  FOR  COMPUTING  THE  EQUILIBRIUM 
CONFIGURATION  OF  A  FLEXmL^^CABLnTA 
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Research  and  development  rept., 
by  Leonard  Pode.   Mar  51,  228p 
ProJ.  NS830  100 
DTMB  687;  PB  128  853 

Unclassified  report 

Prepared  In  cooperation  with  the  NMoaal  Bureau  of 
SUndards,  Washington,  D.  C. 


Descriptors:  (♦Cables  (Mechanical).  Conflgu ration). 
Tables.  Differential  equaUons,  Towing  cables.  Anchors 
(Marine),  Fluid  flow.  Friction,  Drag,  Numerical  methods 
plJ^iX'e       ''       **^^  Stresses.,  Functions,  Mechanical 

The  general  problem  of  the  equillbr^wn  configuration 
of  a  flexible  cable  Immersed  in  a  uniform  steady  stream 
18  treated  analytically.   It  is  shown  that,  when  the  conflgu- 

^^^ni  *  °.^l^  ""  ^"'^^y  ^"  "  Pl«"«>  *e  solution 
or  the  differential  equations  that  describe  the  configuration 

°*f,  ^.t"^""®*^  ^  ^""^  °^  *^«'t^  functions  which  are 
called  the  cable  functions  and  are  expressed  in  terms  of 
quadratures.    The  specific  funcUons  that  a^ly  to  the 
most  general  types  of  configurations  assumed  by  round 
cables,  when  neither  the  weight  of  the  cable  nor  the 
tangential  drag  of  the  cable  can  be  neglected,  are  derived 
and  tabulated.    The  tabulated  values  of  these  functions 
greaUy  facilitate  the  determlnaUon  of  the  shape  and  tension 
of  towing  or  anchoring  cables  for  a  large  variety  of  prac- 
tical problems  both  in  air  and  water,   (Authoi) 
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Arctic  Health  Research  Center,  AncMrage,  Alaska. 

COLOR  REMOVAL  FROM  SURFACE  WATERS  BY 

HYPOCHLORITE, 
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Descriptors:  ('Water  supplies,  PurtflcaUon),  (•Hypochlo- 
rites, Water  si4)plies).  Water,  ColIoWs.  Colors,  Inhibition 
Chlorine,  Arctic  regions. 

Because  of  the  unacceptaUy  high  cold»  and  chlorine 
demand  in  surface  waters  at  some  remote  U.  S.  Air  Force 
radar  sites  in  Alaska,  a  method  was  sought  to  remove 
these  objectionable  characteristics.   Carbon  filters  and 
chemical  treatment  have  proved  either  Ineffective  or  too 
expensive.   Treatment  with  hypochlorite  was  shown  to 
be  effective  and  acceptable  in  the  laboratory,  where 
samples  showing  from  40  to  70  units  of  color  were 
successfully  treated  by  chlorine  doses  ranging  from  10 
to  40  mg/l.   The  rate  of  color  removiJ  was  faster  at  the 
higher  doses;  however,  the  chlorine  reeiduals  persisted 
for  longer  periods  of  time.    (Author) 
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WEIGHT  ESTIMATES  OF  RING-STIFFENED    TRUNCATED 
CONE  SHELLS,  SUBJECTED  TO  EXTERNAL  Sui^ 
AND  AXIAL  COMPRESSION  SIMULTANEOUSLY 
by  Henry  W.  Baer.   29  Aug  60.  25p 
STL/TM-60-0000-19079,  STL/EM  10-20 

Unclassified  report 

Descriptors:  (^Structural  shells.  Weight),  (*ConlcaI 
bodies.  Weight).  Structural  parts.  Rings.  Pressure 
Compressive  properties.  Loading  (Mechanics),  Statistical 
analysis.  Thickness. 

Anjroxlmate  expressions  are  evolved  for  the  required 
weight  of  truncated,  conical  shells,  stiffened  at  equal 
Intervals  with  rings.   Three  cases  of  loading  are  con- 
sidered namely,  external  pressure  only,  axial  compression 
only  and  a  combination  of  the  two.    In  the  first  and  third 
loading  cases,  the  number  of  ring-stiffened  bays  Is 
determined  by  successive  computations,  until  the  number 
Of  stlffener  rings  Is  found  for  which  the  over-all  welrfit 
of  the  structure  Is  a  minimum.    Expressions  are 
presented  which  -  for  a  given  shell  geometry  and  given 
loading  -  define  the  welgjit.  the  skin  thicknesses  <rf 
each  bay  and  the  stlffener-rlng  thicknesses,  provided 
the  following  quantities  are  specified:   Modulus  of 
elasticity  and  density  of  shell-  and  stlffener-material, 
half-angle  of  truncated  cone  shell,  base  and  top  radii 
applied  external  pressure  and  allied  axial  compression 

.°t;  P!  example  problem  further  shows  that  minimum- 
weight  design  entails  a  structure  with  a  large  number  of 
stlffener  rings  with  relatively  small  width-  and  thickness- 
dimensions.    (Author)  •'^o" 
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Thompson  Ramo  Wooldridge,  Inc.,  Los  Angeles,  Calif. 
THE  RESPONSE  OF  MECHANICAL  SYSTEMS  TO 
RANDOM  EXCITATION, 
by  WllUam  T.  Thomson.   23  Nov  55,  2ep   AM-5-13 
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Descriptors:  (•Structures,  Dynamics),  Motion,  Noise, 
Damping,  Stresses,  Frequency,  Beams  (Structural), 
Structural  parts.  Vibration,  Harmonic  analysis.  Numerical 
analysis.  Moments,  Rods,  Probability. 

Mechanical  systems  are  not  always  excited  by  a  harmonic 
force  of  fixed  frequency  and  amplitude.   Often  the  excita- 
tion Input  is  of  random  nature,  and  the  response  of  the 
system  displays  no  orderly  trends.    Instantaneous  values 
and  phase  are  meaningless  in  such  cases,  and  the  problem 
must  be  treated  from  a  statistical  approach.   It  is  the  pur- 
pose of  the  paper  to  outline  such  an  approach  as  related  to 
the  dynamic  response  of  structures.    (Author) 
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MeasuT«inent8  and  visual  observations  made  during  the 
Hardtack  II  series  of  underground  shots  provide  basis  for 
cooclusions  regarding  shock-resistant  design  of  protection 
for  cavities  in  rock  and  qualitative  prediction  of  permanent 
displacements  in  rock  due  to  nuclear  detonations.   Vibra- 
tion measurements  on  blast- resistant  constiuctlon  in  soil 
provided  non-nuclear  test  results  which  apply  to  shock- 
resistant  design.    With  varying  soil  cover,  the  compressive 
mode  predominated  in  arch  structures  and  a  mass  of  soil 
apparently  acted  with  the  structure  that  varied  in. magnitude 
in  inverse  fashion  with  two  depths  of  cover.   Underground 
structural  harmonic  response  theories  were  in  part 
verified,  for  some  structures,  though  the  absence  of  an 
appreciable  flexural  mode  in  burled  arch  structures  was 
significant.    (Author) 
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The  general  problem  of  mechanical  design  for  statisti- 
cally defined  loads  is  discussed.    Various  types  of  criteria 
for  damage  are  discussed  and  illustrated  in  two  problems 
which  are  worked  out  in  some  detail.   One  problem  in- 
volves a  mieasured  structural  response  and  a  continuous 
vibration  spectrum  of  excitation,  while  the  other  problem 
Involves  the  calculation  of  structural  response  to  a  discrete 
frequency  vibration  excitation  and  a  random  shock.   Re- 
lationships for  the  response  of  calculated  structural 
characteristics  to  a  continuous  spectrum  of  vibration 
excitation  are  given  and  their  use  is  discussed.   The 
appendix  gives  a  development  of  the  fundamental  relation- 
ships Involved  in  random  vibration.    (Author) 
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STATIC  AND  DYNAMIC  PLATE-BEARING  TESTS  ON 
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Descriptors:  (*Sand,  Soil  mechanics),  (*Soll  mechanics, 
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explosion.  Simulation,  Experimental  data.  Loading 
(Mechanics),  Dynamics,  Engineering  geology. 

Six  static  and  53  dynamic  soil-bearing  tests  were  made 
under  simulated  overburden  pressures  of  zero  to  15  psi  to 
determine  the  load-displacement  characteristics  of  buried 
footings.    The  static  bearing  modulus  increased  as  over- 
burden pressure  increased  up  to  an  overburden  pressure 
of  approximately  6  psi.   The  dynamic  bearing  modulus 
increased  exponentially  with  overburden  pressure  to  an 


overburden  pressure  of  15  psL   Up  to  3  pel  overburden 
pressure,  dynamic  modulus  was  larger  than  static:  but  the 
difference  was  less  at  3  psi  overburden  than  at  zero.   The 
relationship  between  static  and  dynamic  noodull  was  not 
firmly  established  for  overburden  pressures  greater  than 
3  psi.   These  tests  were  made  on  a  15-inch-dlameter 
bearing  pUte  in  dry  sand  using  the  NCEL  atomic  blast 
simulator.  (Author) 
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Descriptors:  (*Mining  engineering.  Nuclear  explosion 
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Mine  structures  were  surveyed  to  document  any  physical 
changes  resulting  from  the  Shoal  event.   Thirteen  privately 
owned  mining  properties  within  a  20-mile  radius  oif  ground 
zero  had  been  previously  selected  by  the  United  States 
Bxireau  of  Mines  (USBM)  as  susceptible  to  potential  damage 
from  this  test.    Three  additional  mines,  outside  the  20- 
mile  radius,  were  also  examined  at  the  owners'  requests. 
Minor  rock  falls,  about  one  cubic  foot  each,  were  observed 
at  two  properties.    These  falls  caused  no  damage,  and  no 
damage  which  could  be  attributed  to  the  Shoal  event  was 
observed  at  any  of  the  properties.    A  detailed  report  of 
each  property  Is  contained  in  the  appendix. 

AD-607  922  Dlv.   13,  2 

OTS  Prices:  HC  $2.00/MF  $0.50 

Holmes  and  Narver,  Inc.,  Las  Vegas,  Nev. 
TEST  OF  DRIBBLE-TYPE  STRUCTURES. 
Final  rept. 
Jan  64,  46p 
ARPA  VUF1016 

Unclassified  report 

Rept.  on  Vela  Uniform  ProJ.  Shoal,  Fallon,  Nev., 

26  Oct  63.  Sponsored  also  by  the  Atomic  Energy  Conunls- 

slon,  Washington,  D.  C. 

Legibility  of  this  document  is  In  part  unsatisfactory. 

Reproduction  has  been  made  from  best  available  copy. 
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This  task  was  conducted  at  Project  Shoal  to  observe 
the  response  of  simulated  Dribble  area  building  founds- 
tlons  to  ground  motions  Induced  by  a  nuclear  detonation. 
The  following  conclusions  pertinent  to  the  Dribble  resi- 
dence bracing  problem  have  been  drawn.    F^ak  particle 
velocities  of  from  15  to  20  cm./sec.  (6  to  8  Inches  per 
second)  and  peak  accelerations  of  up  to  1.3  g  did  not  cause 
lateral  collapse  of  the  unbraced  pier  foundations  ob- 
served In  this  project.  Such  motions  did  crack  the  more 
heavily  loaded  Interior  pier  blocks.   Timber  bracing  cribs. 
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audi  as  those  prescribed  In  the  Holihes  and  Narver,  Inc. 
Preshot  Damage  Report  for  Dribble,  vrore  effective  In 
reducing  pier  damage.   Damage  was  not,  however,  com- 
pletely prevented  by  the  cribs.   No  damage  to  unbraced 
buildings  resulted  from  peak  particle  velocities  of  9.6  cm./ 


sec.  (3.8  inches  per  second)  and  peak  accelerations  of 
0.75  g.  Peak  motions  of  this  magnitude  will  probably  occur 
as  far  as  1.6  miles  from  the  Dribble  Salmon  Surface  zero, 
and  possibly  as  far  as  2.4  miles  from  Surface  Zero. 
(Author) 
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Mellon  Inst,  of  Industrial  Research,  Pittsburgh,  Pa. 
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Theoretical  and  experimental  investigations  were  made 
concerning  properties  of  synthetic  polymers  in  dilute 
solutions.   The  dependence  of  the  molecular  dimensions 
of  linear  polystyrene  upon  the  nature  of  the  solvent  and 
temperature  was  studied  under  'theta'  conditions — when 
the  configuration  is  'unperturbed'  by  interactions  of 
indirectly  connected  elements  of  the  chain.   The  molecular 
dimensions  of  branched  polymers  in  dilute  solution 
and  the  second  vlrial  coefficient  are  the  subjects  of 
theoretical  treatments:   some  pertinent  experimental  data 
are  also  presented.    Preliminary  dilute  solution  measure- 
ments are  reported  on  two  unusual  coordination  polymers 
derived  from  zinc  metiiyl  phenyl  phosphinate  and 
hydroxyaquo  chromium  dlphenyl  phosphinate.   A  'two  state' 
mechanism  is  described  to  explain  the  stereoblock 
structures  that  occasionally  result  from  homogeneous  anionic 
polymerizations.   Experimental  work  in  progress  has 
two  aims:  to  furnish  more  definitive  evidence  for  the 
two-state  mechanism  and  to  provide  synthetic  methods 
for  poly(methyl  methacrylate)  of  narrow  molecular  weight 
distribution  and  controlled  stereoregular  structure. 
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A  combination  of  programmed  temperature  gas 
chromatography  (PTGC)  and  ion  exchange  chromatography 
are  used  for  the  identification  and  determination  of 
17  ether-alcohol  type  solvents  used  in  low  toxicity 
carbon  removing  compounds.    A  cationic  ion  exchange 
colimin  is  employed  to  remove  materials  that  Interfere 
with  the  gas  chromatographic  step.    An  internal  standard 
is  added  and  the  solvents  are  separated  on  polyester  and 
Carfoowax  colunms.    (Author) 
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A  rapid  quantitative  method  for  the  determination  of 
the  phthalic  anhydride  content  in  phtliallc  tdkyd- 
nltrocellulose  lacquers  is  described  which  uses  an 
infrared  abeorbance  ratio  technique  applied  to  solvent 
free  films  of  Isolated  vehicles.   The  method  Is  dependent 
upon  the  previously  determined  nitrocellulose  concentration. 
The  potential  extension  of  this  principle  to  the  determinatloa 
of  the  phthalic  anhydride  content  in  enamels  is  discussed 
and  illustrated.   (Author) 
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The  addition  of  ethylene  oxide  or  glycidol  to  tetramerlc 
his  (p-hydroxyphenoxy)  phosphonitrile  resulted  in  the 
formation  of  water-soluble  fluid  products.   The  synthetic 
method  for  tetramerlc  bis  (p-nitrophenoxy)  phosphonitrile  - 
an  Intermediate  for  water-soluble  products  -,  an  Improved 
procedure  fot  the  chloromethylation  of  trimeric  bis 
(phenoxy)-phosphonitrlle.  and  a  method  for  converting  the 
chloromethylated  product  to  the  corresponding  hydroxy- 
methyl  compound  were  developed.   Trimeric  N-methyl- 
m-chloroanlllno-2.  2,  2-trifluoroethoxy-phosphonitrile  was 
prepared.   This  compoimd  had  a  spontaneous  Ignition 
temperature  slightly  higher  than  trimeric  N-methyl 
anilino-2.  2.  2-trifluoroethoxy-pbo8pbonitrile.   Utillzatloa 
of  a  trimer-tetramer  phosphonltrlUc  chloride  mixture 
in  place  of  the  pure  compounds  for  the  synthesis  of 
substituted  aryloxy-2.  2.  2-trifluoroethoxy  phosphonltrlles 
was  investigated  and  found  to  be  feasible.    (Author) 
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KiSK,'  ^^^^^  "^t*^  «"oy«).  Thermal  radlaUon, 
Bmlssl^ty,  Surface  properties.  Stability,  Niobium 
alloys.  Tungsten  alloys.  Zirtjoniura  alloys.  Carbon 

Sov-'  IT'^'^  't^°^''  ^•n*'"'™  ^loy.  Molybdenum 
aUoys.  Silicon  coatings.  Slllcldes,  Chromium,  Diffusion, 
Ahimlnum,  Boron.  Spectrography.  Chemical  analysis, 
Oddation,  Refractory  coatings.  Reflection.  Photomicro- 
graphy, Reentry  vehicles.  Thermal  properties. 

Four  columbium  base  aUoys  were  coated  with  oxidation 
resistance  coatings  by  four  different  IndustHal  organiza- 
tions and  submitted  to  the  American  Machine  and  Foundry 
-n'^'TL     ."t'^'*'"*"^  °^  *«™«J  radiation  and  other 
d!^.^M^^!.*^,*^  properties  at  1520P.    Basic  acceptance 
data  obtained  for  these  four  coated-oolumblum  base 
alloys  included  photomicrographs  of  the  coatings  before 

Xf^hiu^  ^^Ak^""  ""^^^"y  '^^^^  PhyslcaT^bservatlon 
of  the  stablUty  of  the  coatings  at  2500F  at  hourly  interviOs 
to  a  maximum  of  six  (6)  hours,  surfaoe  roughness 
measurements,  and  such  thermal  optical  data  as  total 
normal  emlttance.  spectral  emittance  and  spectral  reflec- 

^^  h^JUf  ?       .".^^'"'*  °'  *«  '*''•  columbium  alloys 
to  t^M^  .!  ^^l  different  organizattons  were  submitted 
to  ae  Materials  Applications  Division  of  RTD  for  their 
(aIS^  "'•""^  radiation  physical  property  studies. 
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Sandwich  construction.  Mechanical  properties.  Electrical 
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A  comprehensive  survey  was  conducted  of  available 
information  concerning  the  use  of  nonmetalllc  Inorganic 
refractory  material  In  the  fabrication  of  radomes  for 
elevated  temperature  use.   In  conducting  this  survey, 
both  open  literature  and  contract  reports  were  studied. 
These  were  augmented  with  facility  vistta  and  personal 
communications  with  both  missile  coiiractors  and 
materials  suppliers.   The  comments  of  other  Government 
agencies  were  actively  solicited  to  Imwre  all  active  contract 
efforts  in  this  field  of  researoh  would  be  Included  in  this 
report.   In  addition,  views  concerning  ftiture  efforts  In  the 
fabrication  of  radomes  from  nonmetalllc  Inorganic 
refractory  materials  were  also  discussed  In  an  effort  to 
determine  the  direction  of  advanced  planning  in  this 
area  of  research.    The  available  data  were  analyzed  to 
determine  their  validity,  and  that  Information  considered 
to  be  reliable  and  accurate  was  compiled  in  both  tabular 
and  graphical  form.   Throughout  this  edEfort,  It  was 
difficult  to  characterize  completely  the  majority  of  the 
materials  in  terms  of  chemical  composition,    (Author) 
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Descrlptora:  (♦Aluminum,  Fiber  metallurgy),  (•Composite 
materials.  Fiber  metallurgy),  (♦Fiber  metallurgy. 
Composite  materials),  Reinforeing  materials.  Filaments, 
Flbere,  Niobium  alloys.  S4OT)hlres.  Refractory  materials, 
Aluminum  compounds.  Oxides,  Zirconium  compounds. 
Tensile  properties.  Structural  parts.  Spacecraft,  Air- 
frames, Mechanical  properties,  Bonding.  Tungsten  alloys. 
Molybdenum  alloys.  Zirconium  alloys. 

The  concept  of  utilizing  Uie  extremely  high  strength  of 
filamentary  crystals  (whiskers)  for  reinforcing  metals  is 
presented.    Structural  considerations  of  filament  reinforce- 
ment and  the  problems  of  attaining  the  full  reinforcing 
capablUties  of  whiskera  are  now  discussed.   An  example 
is  given  for  predicting  the  strengths  of  a  composite  consist- 
tog  of  a  columbium  alloy  (F-48)  reinforced  with  sapphire 
(A1203)  whiskera.   Such  whiskers  retato  a  considerable 
portion  of  flieir  strength  at  elevated  temperatures,   e  e 
tensUe  strengths  of  150,000  psi  at  3570  F.   CalculattoM* 
showed  that  reinforcing  F-48  aUoy  with  50%    A1203  whiskera 
could  improve  the  strength-to-density  ratio  more  than 
four-fold  over  a  3000  F  temperabire  range.   The  prellm- 
toaiy  results  of  an  experimental  program  concerned  with 
A  .l^^^^P™®"'  °^  composites  of  alumtoum  reinforced  with 
A1203  whiskera  and  Zr02  flbera  are  discussed.   It  is  con- 
cluded teat  the  crux  of  utilizing  the  full  reinforcing  potential 
of  whiskers  Ues  to  the  careful  orientation,  wetting  and 
bonding  of  the  whiskera  to  the  metal  phase.    (Author) 
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^^^^F^T  r^Jil^'ilcants.  SolubiUty).  (•Organic  solvents. 
^Ivent  action).  Fuel  systems.  Cleaning,  Optimization. 
Chlortoation,  Greases,  Surface  areas,  Temperahire, 
Fluid  flow.  Turbulence,  Oxygen,  Liquefied  gases. 
Halogenated  hydrocarbcms.  Guided  missUe  components. 

An  tovestlgation  was  made  of  the  solvent  action  of 
chlorinated  solvents  to  thick  lubricants,  as  a  means  of 
determining  optimum  conditions  for  cleaning  the  Uquld 
ojqrgen  transfer  fine  to  the  fueling  system  of  WS315A. 
The  results  todlcate  that  the  solubiUty  of  lubricante  to 
chlorinated  solvents  Is  dlrecUy  proportional  to  temperature 
surface  area,  and  rate  of  flow.   Trichloroethylene  aVpeara 
to  be  the  most  desirable  solvent,  and  turbulent  flow  the 
most  effective  process.   The  action  of  solvente  on  greases 
appears  to  be  sp«;iflc  for  each  type  of  grease  and  !an^ 
seriously  affected  by  Uie  presence  of  insoluble  filler 
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materials  used  in  grease  manufacture  such  tis  the  metallic 
stearates.    A  solTent  cleaning  system  wltii  a  flow  velocity 
of  1.12  ft/sec  (100  G.P.M.).  at  a  temperature  of  180F  ±  5, 
used  for  a  period  of  10  minutes  in  a  single  flushing 
process  through  the  6  inch  transfer  line  should  be  sufficient 
to  clean  out  any  contaminant  found  in  normal  operations. 
(Author) 
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teristics  (index  of  refraction,  single  crystal  transmlsstylty, 
pore  size  and  concentration).    Experimental  measurements 
of  emisstvity  for  these  samples  were  made  at  temperatures 
up  to  1200C  and  at  wavelengths  from  one  to  fifteen  microns, 
liie  Hamaker  equations  for  non-isothermal  emlssiTlty, 
which  linearize  the  temperature  gradient,  were  compared 
with  the  exact  solution  by  numerical  Integration.   Evalua- 
tion of  the  rotating  blackbody  slot  system  Indicates  It  gives 
results  in  good  agreement  with  an  external  blackbocly. 
(Author) 
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Descriptors:  (*Slloxanes,  Crystallization),  (*Nylon. 
Crystallization),  ('Polyethylene  plastics,  Crystallization). 
(•Inorganic  polymers.  Mechanical  properties),  ("Styrene 
plastics.  Synthesis  (Chemistry)),  Polyamlde  plastics. 
Crystal  structure.  Transition  temperature.  Molecular 
structure,  Nucleatlon,  Molecular  weight.  Creep, 
Viscoelasticity,  Zinc  compounds.  Organic  phosphorus 
compounds. 

Contents:   Crystallization  of  poly -tetramethyl 
p-sllphenylene  slloxane  polymers;  Sphenilite  crystalliza- 
tion:  Part  I-'Odd-even'  polyamides:   nylon  5.6  and  nylon 
9.6;  crystallization  of  Polyamides:    Part  n-Nylon  6  and 
nylon  66;  crystallization  and  morphology  of  d.l- 
and  1-polypropylene  oxide  polymers;  Glass  temperature 
and  crystal  modification  of  linear  polyethylene;  Creep 
and  recovery  properties  of  a  zinc  Phosphinate  polymer; 
Investigation  on  novel  inorganic  polymers;  Viscoelasticity 
of  crystalline  polymers;  The  preparation  and  characteri- 
zation of  some  star-  and  comb-type  branched  polystyrenes; 
Preparation  of  model  polystyrenes. 
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Lexington  Labs..  Inc.,  Cambridge.  Mass. 
THERMAL  RADL\TION  CHARACTERISTICS  OF  TRANS- 
PARENT SEMI-TRANSPARENT  AND  TRANSLUCENT 
MATERIALS  UNDER  NON-BOTHERMAL  CONDITIONS, 
by  Robert  C.  Folweiler  and  WiUtam  J.  Mallio. 
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Descriptors:  (•Refractory  materials.  Thermal  radiation). 
Ceramic  materials.  Aluminum  compoiuids.  Magnesium 
compounds,  Silicon  compounds.  Oxides,  Strontium  compounds. 
Titanates,  Thermal  properties.  Reflection,  Absorption, 
Scattering.  Emisslvity,  Blackbo<|y  radiation.  Heat  transfer. 
Test  ecpiipment. 

Thermal  radiation  from  refractory  oxides  is  a  volume, 
rather  than  a  surface  phenomenon  in  the  wavelength  range 
0.5-6  microns.    Emisslvity  values  were  calculated  for 
specially  prepared  A1203.  MgO,  St02  and  SrTlOS  samples 
from  appropriate  reflectivities,  absorption  coefficients 
and  scattering  coefficients  derived  from  material  charac- 
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Descriptors:  (^Petroleum,  Processing),  (*Graphlte, 
Manufacturing  methods),  (^Bonding,  Graphite), 
Mechanical  properties.  Binders,  Processing,  Tem- 
perature, Pressiire,  Furnaces,  Tar,  Thermal 
expansion.  Elasticity,  Resistance  (Electrical), 
Extrusion,  Sulfur,  Density.  Refractory  materials. 
Rocket  motor  nozzles. 

This  report  describes  the  design,  construction,  and 
operation  of  an  experimental  delayed  coking  unit  for  the 
conversion  of  petroleum  residues  to  coke  for  use  as  the 
filler  component  in  graphite  for  aerospace  e^jjpllcatlons. 
The  effect  of  changes  in  operating  conditions  of  the  experi- 
mental coker,  e.g.,  time-temperature,  pressure,  and  re- 
cycle ratio  was  investigated  with  respect  to  the  physical 
properties  of  graphltized  extruded  and  molded  saxiq>les. 
Four  basic  charge  stocks  were  studied:  vacuum  residuum, 
slurry  (decant)  oil,  thermal  tar,  and  a  low  sulfur  thermal 
tar.   Variations  in  raw  coke  bulk  density  are  reported;  in 
addition,  data  concerning  kerosene  density,  ash,  and 
sulfur  content  of  the  lOOOC  calcined  ccdcee  are  also  In- 
cluded.  Changes  in  bulk  density,  weight,  and  volume  of 
the  extruded  and  molded  test  samples  resulting  from  the 
processing  steps  of  baking  and  graphitlzing  are  reported. 
The  CTE  (coefficient  of  thermal  expansion),  specific 
resistance,  and  flexural  strength  of  the  graphltized  molded 
plugs  In  boih  the  with-  and  across-graln  directions  are 
reported  as  well  as  the  same  properties  for  the  with-graln 
direction  of  extruded  rods.   (Author) 
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METRIC  DETERMINATION  OF  THE  STABILITY  OF 
GASEOUS  MOLYBDATES,  TUNGSTATES,  MOLYBOITES 
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Descriptors:  (*Vaporlzation,  Materials),  (*Refraotory 
materials.  Vaporization),  (•Mass  spectroscopy. 
Ceramic  materials),  (•Ceramic  materials.  Vaporization), 
Stability,  Gases,  Molybdates,  Tungetates.  Molybdenum 
compounds.  Tungsten  compounds.  Magnesium  compounds. 
Calcium  compounds.  Strontium  compounds.  Tin 
oon^x>unds.  Dissociation,  Oxides,  Thermochemistry, 
Hi^-temperature  research.  Phase  studies. 

A  number  of  ternary  oaddes  have  been  identlfled  in  tbs 
gas  phase  by  mass  spectrometry,  while  vaporizing  MgO, 
CaO,  SrO  and  Sn02  +  Sn  from  Mo  and  W  crucibles.   The' 
approximate  stabilities  of  the  gaseoMS  molecules 
MgMo04,  CaMo04,  SrMo04,  MgW04,  CaW04.  SrW04. 
SrMo03,  CaW03,  CaMo03,  SnW04  and  Sn2W06  were 
deduced  from  the  measurements.  The  dissociation  energies 
(kcal/mole)  Into  gaseous  oxides  are  presented. 
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Descriptors:  (•Halocarbon  plastics.  Physical  proper- 
ties), (•Polyethlene  plasUcs,  Physical  properties), 
(•Fluoring  compounds,  Alkenes),  Halogenated  hydro- 
carbons. Mechanical  properties.  Electrical  properties. 
Thermal  properties.  Chemical  properties.  Radiation 
damage.  Joining.  Cryogenics,  Mathsrial  forming. 
Bibliographies,  Tables.  ' 
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A  survey  of  the  following  properties  of  tetrafluoro- 
etfayiene  plastics  was  made:   mechanical.  Electrical, 
thermal,  chemical  and  Irradiation  beMvlour.    Each 
property  set  of  data  represents  the  greatest  range  of  para- 
meters: temperature,  frequency,  pressure,  voltage  and 
environmental  conditions  (vacuum,  radiation,  etc.)  found 
In  the  literature.   The  effects  of  fillers  on  every  property 
are  also  detailed  where  s«ch  data  were  available.    Appli- 
cations such  as  space,  mechanical,  electrical  and  cryo- 
genic, are  treated  In  some  detail  for  the  various  fabricated 
forms  of  tetrafluoroethylene.    A  brief  discussion  of  form- 
ing and  fabrication.  Joining  and  fastening  methods,  and 
sources  of  speclficattons  is  given  to  aid  the  designer  in 
selecting  tetrafluoroethylene  plastics  for  various 
applications.   (Author) 
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Descriptors:  (•Glass  textiles.  Composite  materials), 
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textUes,  Thermosetting  plastics.  Joints,  Failure 
(Mechanics),  Polyester  plastics.  Loading  (Mechanics), 


MATERIALS  (NON-METALLIC)  -  Division  14 


strain  (Mechanics),  Structures,  Mathematical  analysis. 
Deformation,  Processing.  Bonding,  Mechanical  properties. 

Four  aqpects  of  the  mechanics  of  reinforcement  have 
been  studied:    1)  shrinkage  stresses  in  thermosetting 
resin-fibrous  glass  systems  containing  relatively  tew 
glass  elements;  2)  improvement  of  a  method  for  directly 
testing  the  strength  of  the  resin-^lass  fiber  Joints; 
3)  a  detaUed  Investigation  of  flexural  failure  mechanisms 
in  fabric-based  laminate,  and;  4)  particular  soluttons 
for  aeolotropic  plate  behavior  derived  from  the  more 
general  theory  previously  developed.    In  the  same  order, 
the  significant  findings  Include:  1)  high  axial  stresses 
can  be  created  in  fibers,  depending  i^wn  their  length 
diameter,  surface  condition  and  relative  orientation;' 
2)  polyester-glaBS  fiber  Joint  strengths  reach  a  maximum 
value,  contingent  upon  cure  exotherm,  while  stronger  epoxy- 
glass  fiber  specimens  usuaUy  fail  before  Interfaclal 
fractures  occur;  3)  some  of  the  modes  of  flexural  fracture 
and  the  test  method-material-strength  Interactions  which 
apparenUy  occur  remain  obscure  though  good  progress 
was  made,  and;  4)  Interlamlnar  stress  and  strain  effects 
In  plate  specimens,  thought  to  be  operative  from  common 
qualitative  experimental  observations  are  substantiated 
lis  theoretical  analysis.   (Author) 
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Crystal  growth.  Gases,  Temperature,  Pressure, 
Diffusion,  Physical  properties.  Low-temperature 
research,  Conywsite  materials,  Vapor  plating. 
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The  study  of  the  dqwsition  processes  in  pyrolytlc 
gr^hlte,  made  from  the  gas  phase,  has  been  largely  empir- 
ical.  The  work  presented  attempts  to  show  that  the  d^wsl- 
tlon  is  controlled  by  reactions  in  the  gas  phase.   E;q)eri- 
ments  were  performed  at  fast  and  slow  rates  of  growth 
using  natural,  pyrolytlc,  and  commercial  graphites  as 
substrates.   The  deposition  processes  occurring  at  various 
temperatures  and  pressures  for  all  three  substrates  are 
described.   (Author) 
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The  laboratory  in  which  the  experimental  aspects  of  the 
Molecular  Structures  program  will  be  carried  out  has  been 
designed  and  constructed.   The  majority  of  the  main 
instrumentetton  to  be  employed  has  been  assembled  and 
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Installed.   Some  of  this  equipment  is  described  in  detail. 
Two  aspects  of  the  program  to  study  the  interaction  of 
radiation  with  matter  are  described  in  some  detail.   The 
first  study  Involves  the  interaction  of  Ice  with  high  ebergy 
ganuna-rays,  and  a  theoretical  model  is  described  which 
predicts  the  buildup  curve  of  stabilized  hydroxyl  radicals 
at  77K.   The  second  part  of  the  program  involves  the  role 
of  the  triplet  state  in  Intermolecular  energy  transfer. 
Some  preliminary  results  are  reported  which  illustrate  the 
technique  of  using  EPR  (Electron  Paramagnetic  Resonance) 
techniques  to  observe  triplet  states  at  low  temperatures. 
(Author) 
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environment.  Materials),  Vaporization,  Sublimation, 
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Halogenated  hydrocarbons.  Flames,  Water,  Electrolysis, 
Fluorine. 

Work  is  essentially  complete  on  a  generalized  technique 
for  the  analytical  solution  of  complex  multi-element 
chemical  equilibrium  under  all  conditions  of  pressure, 
temperatvu^,  and  mass  balance.   The  program  written 
for  the  IBM  7090  uses  a  unique  technique  of  'majors  and 
minors'  to  automatically  guarantee  convergence.    Fhre- 
llmlnary  laboratory  work  on  the  study  of  the  02/C2F4 
flame  Is  under  way.    The  study  relateis  to  the  ablative 
properties  of  Teflon,  C2F4  being  the  major  product  of 
high  temperature  degradation.    Laboratory  equipment 
and  furniture  have  been  procured  for  the  activation  of 
the  Lunar  Resources  Laboratory.   The  objectives  of  the 
program  are  to  determine  the  feasibility  of  obtaining 
from  the  lunar  crust  oxygen  for  breathing  and  propellant 
usage,  water  for  drinking  or  cosmetic  uses,  and  mate- 
rials for  construction.    Possible  routes  to  oxygen  from 
lunar  rock  (silicates)  Include  direct  thermal  conversion, 
reaction  with  hydrogen  at  elevated  temperatures  followed 
by  electrolysis  of  water,  electrolysis  of  molten  silicates, 
and  displacement  of  oxygen  with  fluorine.    (Author) 
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The  objective  of  this  contract  was  to  develop  a  woven 
mesh  material,  using  Nomex  as  the  raw  material  yam. 


having  a  100  pounds  per  Inch  breaking  strength  In  both 
directions  and  a  geometric  porosity  of  35%  or  a  perme- 
abUity  of  900-1000  cubic  feet/mlnute/square  foot.   Twist 
levels  from  5  to  20  turns  per  inch  were  evaluated  in  both 
warp  and  filling  direcUons  to  determine  the  effect  of  twist 
on  the  permeability.    Various  constructions  and  weaves 
ranging  from  plain  weave  to  mock  leno  were  used  to 
determine  the  maximum  permeability  with  the  required 
breaking  strength.    The  mock  leno  weave  was  determined 
to  be  the  most  satisfactory  to  achieve  a  proper  balance 
of  properties.    The  level  of  twist  affected  the  air  perme- 
ability far  more  dramatically  than  was  expected  with  the 
result  that  a  rather  high  twist  was  used  In  the  final  product. 
This  study  demonstrated  the  feasibility  of  designing  and 
weaving  a  fabric  from  Nomex  nylon  which  would  have  the 
properties  for  use  in  special  type  of  parachute  applications. 
(Author) 
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TION STUDIES. 

Sununary  technical  rept.  for  15  Jul  63-30  Jun  64. 
by  C.  L.  Johnson  and  D.  J.  HoUweger.   Sep  64,  9^ 
AGC-2887 

Contract  AF33  657  11200,  Pro].  7360,  Task  736001 
ML  TDR64  260 

Unclassified  report 

Descriptors:  ('Thermal  insulation.  Cryogenics), 
('Cryogenics,  Thermal  insulation).  Heat  transfer. 
Thermal  conductivity.  Powders,  Carbon  black,  Silicon, 
Dioxides,  Models  (Simulations),  Transport  properties. 
Gases,  Mathematical  analysis.  Porous  materials. 

The  thermal  acconunodation  coefficient  was  studied  for 
its  application  to  very  fine  powders,  and  its  probable  effect 
on  heat  transfer  through  powders  was  evaluated.   On  the 
basis  of  the  literature  survey,  a  heat-transfer  model  was 
devised  which  depicts  heat  as  being  transported  by  three 
heat-transfer  modes  operating  Independently  and  In 
parallel.    Experimental  data  was  gathered  on  the  thermal 
conductivity  of  a  mixture  of  carbon  black  and  silica  pow- 
der.  Data  were  collected  for  several  powder  mean  tem- 
peratures and  densities,  with  helium,  neon,  and  nitrogen 
used  as  interstitial  gases  at  atmospheric  pressure.   The 
heat-transfer  model  was  compared  to  the  experimental 
data,  with  good  correlation.    Analysis  of  the  experimental 
data  showed  that  the  thermal  conductivity  of  a  powder  Is 
primarily  dependent  upon  the  effective  gas  thermal  con- 
ductivity, which  may  be  regulated  to  some  extent  by  the 
size  of  the  Interstitial  pore.   It  was  also  shown  that  heat 
transfer  through  interparticle  contact  may  be  very  large 
if  the  Interstitial  gas  is  adsorbed  upon  the  powder  parti- 
cles.   Both  the  theoretical  nx>del  and  the  experimental 
data  indicate  that  the  acconunodation  coefficient  influences 
heat  transport  through  a  powder  bed  In  only  a  minor  way. 
(Author) 


AD-607  948  Dlv.    14,  4 

OTS  Prices:  HC  $1.00/MF  $0.50 

Olln  Mathleson  Chemical  Corp.,  New  Haven,  Conn. 
DEVELOPMENT  OF  A  FIRE-RESISTANT  WATER- 
BASE  HYDRAULIC  FLUID. 

Bimonthly  progress  rept.  no.  3.  1  S^>-31  Oct  64, 
by  E.  H.  Kober  and  G.  F.  Ottmann.    31  Oct  64,  20p 
Contract  NObs90268 

UnclMslfled  report 

See  also  AD-605  299. 
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Dewsrlptors:  (♦Hydnwllc  fluids.  Synthesis  (Chemistry)). 
Phoephlne  oxides.  Amines,  Phenols,  Ethers, 
FlammabUlty.  Ignition.  SolublUty,  Viscosity. 

Alkoxylatlon  of  amino  dlphenyl  oxides,  hydroxy  dlphenyl 
oxides,  methylene  diphenols.  methylene  dianilines  and 
biphenol  with  ethylene  oxide  and/or  glycidol  resulted  In 
water-soluble  fluids.  Many  of  theee  fluids  met  the  target 
speclflcatione  for  flash  point,  fire  point,  pour  point 
•utogeoous  IgnlUoD  temperature,  but  their  aqueous  solutions, 
•^•ted  to  a  viscosity  of  28  *  3  c«  at  150F,  have  viscosities 
**loh  are  In  excess  of  850  cs  at  2$P.   AlkoxylaUon  products 
of  tris  (hydroxymethyl)  phosphine  oxide  and  of  substituted 
hydroocymethyl  phosphine  oxides  possessed  unewiectedly 
Iw  autogenous  Ignition  temperatures  In  the  range  of  750- 


AD-607  949  DIt.    14.  4,  8,  « 

OTS  Prices:  HC  $3.00/MF  $0.76 

Electronic  Properties  Information  penter.  Culver  City, 

SULFUR  HEXAFLUORIDE. 

Data  sheets.  I 

by  John  T.  MUek.   Oct  64.  7^  D&-140 

Contract  AF33  615  1236.  Pro],  7381,  Task  738103 

Unclassified  report 

Legibility  of  this  document  is  in  p«rt  unsatisfaotory. 
Reproduction  has  been  mede  from  Itieet  available  o<^)y. 

Descriptors:  ('Sulfur  compounds^  Fluorides), 
(•Fluorides,  Sulfur  compounds).  Electrical  properties. 
Dielectrics,  Data,  Graphics.  Dielectric  properties. 
Electronics.  ■. 

A  oompUatlon  of  the  electrical  projwrties  of  sulfur 
bexafluorlde,  a  dielectric  gas.  is  presented.   Electrical 
properties  Include  corona,  dielectric  constant,  dissipation 
factor  and  dielectric  strength.  The  latter  property  data 
»«5tlon  Is  segregated  Into  parameter  effects  as  fbUows: 
pressure,  gap  distance,  temperature,  electrode  configura- 
tions and  gas  mixtures.   Each  property  is  compUed  over 
widest  possible  range  of  parameters  obtained  In  a  tborouid; 
searoh  of  the  world's  literature.   (Author) 


AD-607  977  Div.    14,  12 

OTS  Prices:  HC  $4.00/MF  $1.00 

IIT  Researoh  Inst.,  Chicago,  111. 

UTIUZATION  OF  REFRACTORY  NONMETALUC 

MATERIALS  IN  FUTURE  AEROSPACE  VEHICLES. 

PART  L    REVIEW  OF  STRUCTURAL  DESIGN  TECHNIQUES 

FOR  BRITTLE  COMPONENTS  UNDER  STATIC  LOADS. 

Rept.  for  Feb-May  63, 

by  Ralph  L.  Banett.   Sep  64.  134p 


MATERIALS  (NONMETALUC)  •  Division  14 


Contract  AF33  657  8339.  Pro].  1368.  Task  136809 

FDL  TDR64  123  PI  Unclassified  report 

Deecriptors:  ('Refractory  materials,  Stnictures), 
(•Structures,  BritUeness).  ('Brittleness,  Refractory 
materials).  Fracture  (Mechanics),  Mathematical 
analysis.  Design,  Loading  (Mechanics),  Statics. 
SUtistical  analysis.  Mathematical  models,  SUtlstteal 
functions.  Stresses,  Ceramic  materials.  Aluminum 
compounds.  Oxides.  Steel.  Beryllium  compounds. 
Cotton.  Fibers.  Deformation.  TensUe  pnqwrtles. 
AeroqMce  craft. 

A  systematic  review  of  structural  design  techniques  for 
brltUe  materials  is  presented  with  particular  emphasis  on 
sUtistlcal  fracture  Oieorles.   The  properties  of  both 
series  and  parallel  statistical  models  are  discussed,  and 
a  critical  analysis  is  given  for  the  experimental  data 
which  is  available  in  the  literature.   The  relationship  of 
extreme  value  statistics  to  the  fracture  problem  is 
thoroughly  exploited.    A  survey  of  brittle  test  specimens 
and  design  rules-of-thumb  is  inchided.  together  with  a 
number  of  very  promising  design  philosophies.   (Author) 


AD-607  984  Dlv.    14.  17 

OTS  Prices:  HC  $2.00/MF  $0.50 

^ace  Sciences  Lab..  General  Electric  Co.. 

Philadelphia.  Pa. 

mVESTKJATION  OF  BONDING  IN  OXIDE-FIBER 

(WmSKER)  REINFORCED  METALS. 

Quarterly  rept.  no.  7,  1  Jan-31  Mar  64, 

by  WiUard  H.  Sutton.   Mar  64.  27p 

Contract  DA36  034ORD3768Z,  Pro].  IHO  24401A11 

AMRA  CR63  01  7 

Unclassified  rqwrt 

Descriptors:  (*Compo8lte  materials.  Bonding). 
(♦Ceramic  fibers.  Reinforcing  materials).  ('Reinforolnc 
materials.  Ceramic  flbere).  Nickel.  Additives.  Surface- 
acttve  substances.  Sapphires,  Aluminum  compounds 
Oxides.  Nickel  alloys.  Aluminum  alloys,  C<m)er  aUoys 
IncBum  alloys.  Titanium  alloys.  Zirconium  alloys,  Chro- 
mium alloys,  Surface  tension.  Shear  stresses.  Drops 
Vacuum,  High-temperature  researoh.  Adhesion.  Alloys. 
Single  crystals.  ' 

The  effects  of  various  additives  to  nickel  on  its  wetting 
md  adherence  to  sapphire  (a^a-Aia03)  were  invMtigated 
by  preparing  special  binary  aUoys  containing  one  ato^ 
percent  of  Al,  Cu,  In,  Ti,  Zr,  and  Cr.   Sessile  drop  ex- 
periments were  conducted  in  vacuo  (5  x  1000000  Torr)  at 
14«C  to  1500C  in  order  to  observe  the  contact  angles  and 
^.^"^  °'  wetting.   Shear  tests  were  conducted  on  the 
soUdifled  sessile  drops  of  nickel.   Vahies  as  high  as  25  000 
pel  were  recorded  for  the  nickel  drop  containing  chromium. 
(Autboi) 
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AD-607  677  Wv.   15 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Coip.,  SanU  Monica.  Calif. 

ELEMENTARY  THEORY  OF  CONVEX  POLYHEDRONS, 

by  H.  von  WeyU   17  Apr  50,  28p  T-19 

TT  64  71629 

Unclassified  report 

Trans,   of  article  from  unidentified  source,  n.  d.,  26p. 

Descriptors:  (*Convex  bodies.  Theory),  Geometry,  Set 
theory.  Series,  Inequalities. 


AD-607  706  Dly.   15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Research  Triangle  Inst.   Durham,  N.  C. . 

A  NOTE  ON  CURVE -CROSSINGS  BY  NORMAL 

PROCESSES. 

Technical  rept.  no.  2, 

by  M.  R.  Leadbetter.   Oct  64,  lOp  SU-181 

Contract  Nonr4565  00 

Unclassified  report 

Descriptors:  (^Statistical  processes.  Curve  fitting), 
(•Curve  fitting.  Statistical  processes).  Stochastic 
processes.  Statistical  functions,  S-matrix,  Probability, 
Series,  Integration,  Partial  differential  equations. 


Statistical  processes,  inrentory  analysis.  Scheduling. 

A  number  of  different  situations  which  arise  in  various 
contexts  can  be  described  as  realizations  of  the  basic 
mathematical  model  of  a  queue  with  compound  renewal 
input.   This  mathematical  model  is  analyzed  in  general, 
and  various  special  cases  obtained  by  restricting  the  Irfiut 
or  output  distributions  are  considered.   AppllcatioBS  to 
some  specific  situations  are  also  indicated. 


AD-607  795  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

RELATIVE  INVARIANTS  AND  CLOSURE, 

by  Richard  Bellman  and  John  M.  Richardson.   Oct  64, 

14p    RM-4209-ARPA 

Contract  SD79,  ARPA  Order  189  61 

Unclassified  report 

Descriptors:  (*lnvariance,  Equations),  Power  series. 
Series,  Boundary  value  problems.  Differential  geometry. 
Non-linear  differential  equations.  Differential  equations. 

One  of  the  basic  problems  of  mathematical  physios  is 
that  of  replacing  a  nonlinear  functional  equation  by  a 
more  tractable  (analytically  and  computationally)  linear 
equation.    More  generally,  one  wants  to  replace  a  system 
of  nonlinear  equations,  often  derived  from  a  single  equa- 
tion by  means  of  an  expansion  in  a  parameter,  an  ortho- 
gonal expansion  with  a  system  of  linear  functional  equa- 
tions.  To  treat  this  closure  problem,  the  authors 
presented  a  method  based  upon  the  concq>t  of  relative 
InvEu-iants  and  the  use  of  the  multidimensional  Lagrange 
expansion  theorem.  (Author) 


AD-607  755 
OTS  Prices: 


Dlv.    15 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calli. 

IDENTIFICATION  OF  DIFFERENTIAL  SYSTEMS  WITH 

TIME-VARYING  COEFFICIENTS, 

by  Richard  Bellman,  Brian  Gluss,  and  Robert  Rotb. 

Nov  64,  ISp    RM-4288-PR 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:  (^Differential  equations,  identification). 
Numerical  analysis.  Mathematical  models.  Nonlinear 
differential  equations.  Iterative  methods. 

Consideration  is  given  to  the  problem  of  obtaining  aa 
optimal  fit  to  observed  data  t^  determining  successive 
approximating  systems  of  linear  differential  equations 
with  time-varying  coefficients.   This  latter  characteristic 
introduces  little  additional  complexity  in  applying  the 
differential  approximation  and  quasilinearization  methods 
used  in  the  time-invariant  case.   Two  examples  are  con- 
sidered in  order  to  denuxistrate  the  method.    (Author) 


AD-607  796  Dhr.   15 

OTS  Prices:  HC  $a.OO/MF  $0.50 

RAND  Corp.,  Santa  Monica,  CaUf. 

THE  CONVEX  HULL  OF  A  RANDOM  SET  OF  POINTS, 
by  Bradley  Efron.   Oct  64,  32p   RM-4313-PR 
Contract  AF49  638  700 

Unclassified  report 

Descriptors:  (*Convex  sets.  Probability),  Theory, 
Stochastic  processes.  Transformations  (Mathematics), 
Statistical  functions.  Distribution  theory.  Integrals, 
Mathematical  prediction.  Geometry. 

Various  expectations  ooacemlng  the  oonv«x  huU  of 
N  Independently  and  IdentlcaUy  distributed  random  points 
In  the  plane  or  in  space  were  evaluated.  Integral  expres- 
sions were  given  for  the  e]q>ected  area,  expected  perimeter, 
expected  probability  content,  and  expected  number  of 
sides.   These  integrals  were  shown  to  be  particularly 
simple  when  the  underlying  distribution  is  normal  or 
uniform  over  a  disk  or  sphere.   (Author) 


AD-607  794  Dlv.    15 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

THE  INFINITE  SERVER  QUEUE  WITH  COMPOUND 

RENEWAL  INPUT, 

by  Sidney  C.  Port.  Oct  64,  33p  RM-4331-PR 

Contract  AF49  638  700 

Unclassified  report 

Rept.  on  ProJ.  RAND. 

Descr^tors:  (*Queuelng  theory,  Mathematical  models). 
Operations  research.  Stochastic  processes.  Probability, 


AD-607  802  Dlv.    15 

OTS  Prices:  HC  $3.00/MF  $0.75 

Courant  Inst,  of  Mathematical  Sciences,  New  York 

Univ.,  N.  Y. 

BOUNDARY  VALUES  OF  POTENTUL  FUNCTIONS 

PRESCRIBED  ALONG  INTERIOR  PATHS, 

by  A.  S.  Peters.    Sep  64,  59p   IMM-NYU-331 

Contract  Nonr285  55 

Uoolassifled  report 

Descriptors:  (*Potential  theory.  Boundary  value 
problems),  ('Boundary  value  problems.  Potential  theory), 
Integral  transforms.  Difference  equations.  Functions. 
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AD-607  808 
OTS  Prices: 


DlT.    15 
HC  $2.00/MF  $0.50 


Mathematics  Research  Center,  UnlK  of  Wisooosln. 

Madison. 

REMARKS  ON  THE  EXTREME  EIGBNVALUES  OF 

TOBPLITZ  FORMS  AS80CL\TED  WITH  ORTHOGONAL 

POLYNOML^LS, 

bjr  Seymour  V.  Parter.   Aug  64,  sap  MRC-TSR-498 

Contract  DAI'  02aORD3059,  Grant  AF  AF06R63  381 

Unclassified  report 

This  report  represents  the  ampllfkuition  and  extension 
of  some  remarks  made  at  a  conferchioe  on  ToepUts  Forms 
at  tbt  University  of  Minnesota  In  Mnir  1964. 

Descriptors:  ('Matrix  algebra.  Polynomials), 
(•Polynomials.  Matrix  algebra),  Futctlons,  Real  numbers. 
Series.  jj 

The  extreme  eigenvalues  of  the  trunoated  Toeplltz 
matrices  associated  with  certain  ortbogonal  polynomials 
were  studied.   In  particular,  certain  comparison  theorems 
enable  one  to  extend  the  results  of  Hirsohman  for  the 
classical  orthogonal  polynomials.  (4«thor) 


AD-607  820  Dlv.    15 

OTS  Prices:  HC  $3.00/MF  $0.76 

Mathematics  Researoh  Center,  Uni^.  of  Wisconsin. 

Madison. 

GALERKIN'S  PROCEDURE  FOR  NQlfLINEAR  PERIODK 

SYSTEMS, 

by  Minoru  Urabe.    Aug  64,  85p  MRC-TSR-601 

Cootraot  DAli  023ORD2059 

I  Unolasslfisd  report 


Descriptors:  (•Nonlinear  differentitl  equations. 
Numerical  analysis),  (•Differential  equations. 
Numerical  analysis).  Numerical  matbods  and 
procedures.  Boundary  value  profalsms.  Oscillation, 
Nonlinear  systems.  Mailing  (Tranaformations), 
Matrix  algebra.  Polynomials. 

n  is  shown  that  OalerUn's  procedure  is  always  available 
for  twice  continuously  dlfferentlable  periodic  diflerenUal 
systems  if  a  periodic  solution  is  restricted  to  an  Isolated 
periodic  solution.   This  gives  an  explicit  oooditlon  for 
applying  Oalerkin's  procedure  and  reveals  the  wide  appllca- 
bUlty  of  Galeridn's  procedure  to  general  nonlinear  periodic 
differential  systems.   The  proof  of  this  result  U  based  on 
existeiu3e  theorems  which  are  derived  from  idea  contained 
in  Newton's  iterative  method.   The  relatlonsh^  of 
Oalerkin's  procedure  to  the  method  of  averaging  is  also 
discussed.    Finally  the  paper  exemplifies  Oalei^ln's  ' 

procedure  with  a  certain  nonlinear  ecyiatlon.   (Author) 


AD-607  821  Div.   15 

OTS  Prices:  HC  $2.00/MP  $0.50 


Mathematics  Research  Center,  Unlvi  of  Wisooosln, 
Msdisoo. 

ON  THE  TWO  POINT  CONNECTION  PROBLEM  FOR 
SECOND  ORDER  LINEAR  ORDINARY  DIFFERENTIAL 
EQUATIONS  WITH  POLYNOBflAL  COEFFICIENTS, 
by  Po-Fang  Hsleh  and  Yasutaka  Sibuya.  Sep  64, 
40p   MRC-TSR-505 
Contract  DAll  02aORD2059 

Unclassified  report 

Descriptors:  (*Diflerentlal  equations.  Polynomials), 
(•Polynomials,  Differential  equations).  Power 
series.  Series,  Conqilex  numbers.  Functions. 

The  main  Interest  in  this  paper  was  to  study  the  behavior 
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of  asymptotic  solutions  of  a  linear  differential  equation  In 
the  large  by  studying  the  pnqiwrtles  of  asymptotic  solutions 
with  respect  to  (x.  a  sub  1,  ...,  a  sub  m). 


AD-607  822  Dlv.    15,  8 

OTS  Prices:  HC  $2.00/MF  $0.50 

Mathematics  Research  Center,  Univ.  of  Wisconsin, 

Madison. 

OPTIMAL  WINDOWS  FOR  POWER  SPECTRA 

ESTIMATION, 

by  Donald  G.  Watts.   Sep  64,  4^   BIRC-TSR-506 

Contract  DAll  022ORD2059 

Unclassified  report 

Descriptors:  (•Hannonic  analysis,  Bandwldtig, 
(•Integral  transforms.  Statistical  functions),  Fourier 
analysis.  Series,  Time  lag  ttieory.  Calculus  of 
variations.  Frequency,  Control,  Theory,  Optimization. 

Two  classes  of  optimal  spectral  windows  are  derived. 
These  windows  are  compared  with  enq>irical  windows 
used,  e.g.  Bartlett,  Banning,  Parzen,  and  are  found  to  be 
generally  superior  to  them  on  a  mean-square-error  basis. 
Some  of  the  considerations  of  bandwidth  and  resolution  of 
spectral  windows  are  discussed  and  clarified.   (Author) 


AD-607  823  Dlv.    16 

OTS  Prices:  HC  $2.00/MF  $0.50 

Mathematics  Research  Center,  Univ.  of  Wisconsin, 

Madison. 

THE  SPECTRA  OF  INFINITELY  OSCILLATINO 

POTENTIALS, 

by  J.  B.  McLeod.   Sep  64,  3^  MRC-TSR-507 

Contract  DAll  022ORD2059 

Unclassified  report 

See  also  AD-607  837. 

Descr4>tors:  (•Differential  equations.  Harmonic  analysis), 
(•Harmonic  analjrsis,  DifferenUal  equations).  Functions. 
Equations,  Theorems,  Bessel  functions.  Potential  theory. 
Mathematical  analysis. 


AD-607  824  Div.    15 

OTS  Prices:  HC  $3.00/MF  $0.60 

Mathematics  Research  Center,  Univ.  of  Wisconsin, 

Madison. 

NUMERICAL  COMPUTATION  OF  NONLINEAR  FORCED 

OSCILLATIONS  BY  GALERION'S  PROCEDURE, 

by  Minoru  Urabe  and  Allen  Relter.   Sep  64.  52p 

MRC-TSR-610 

Contract  DAll  02aORD2059 

Unclassified  report 

Descriptors:  (•Differential  equations.  Numerical 
•oalysis),  (•Nonlinear  differential  equations.  Numerical 
analysis).  Numerical  methods  and  procedures.  Oscilla- 
tion, Nonlinear  systems,  Fourier  analysis. 

The  present  paper  is  the  continuation  of  the  preceding 
paper  (AD-807  820)  by  Urabe.   In  tbe  paper  (AD-607820) 
Urabe  has  proved  that,  for  any  periodic  differential  system 
dx/dt=X(x,t),  an  isolated  periodic  solution  lying  Inside 
the  region  of  definition  of  X(x,t)  can  be  always  obtained  by 
Galeridn's  procedure  if  X(x.t)  and  its  derivative  with 
respect  to  x  are  continuously  dlfferentlable  with  respect 
to  X  and  t.   In  the  present  paper,  the  practical  numerical 
method  based  on  this  result  is  described  and  some 
numerical  exampLea  are  presented.  (Author) 
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OTS  PrlOM;  HC  |1.00/MF  $0.50     . 

liatfaenutlcs  Research  Center,  UbIt.  of  Wlsoonaln. 

Madlaoo. 

ON  THE  CONVERGENCE  OF  FORMAL  SOLUTIONS  OP 

SYSTEMS  OF  LINEAR  ORDINARY  DIFFERENTIAL 

EQUATIONS  CONTAININO  A  PARAMETER. 

bjr  Yuutaka  Slbuya.  Sep  64,  1^  MRC-TSR-5U 

Contract  DAll  02aORDa059 

Unolasslfled  report 

Descrlptora:  (^Differential  equations.  Theory), 
Sequences,  Complex  variables.  Complex  numbers. 
Functional  analysis.  Power  series.  Series,  Perturbation 
theory. 

The  is  a  study  of  the  convergence  of  formal  solutions 

of  linear  non-homogeneous  ordinary  differential  equations 

in  the  case  of  singular  perturbations. 


AD-607  826  Dtr.   15 

OTS  Prices:  HC  11.00/MF  $0.50 

Mathematics  Research  Center,'  Univ.  of  Wisconsin, 
Madison. 

SOME  GLOBAL  PROPERTIES  OF  BIATRICES  OF  FUNC- 
TIONS OF  ONE  VARIABLE, 
by  Yasutaka  Slbuya.   Sep  64,  29p   MRC-TSR-512 
C<mtract  DAll  022ORD2059  Unclassified  report 

Descriptors:  (^Matrix  algebra.  Functions), 
(^Functions,  Matrix  algebra).  Complex  variables. 
Differential  equations.  Polynomials,  Theorems. 

This  paper  contains  global  block-<ilagonallzatlon  theo- 
rems for  the  matrices  of  analytic  functiODS  as  well  as 
periodic  functions.   (Author) 


AD-607  827  Dlv.    15 

OTS  Prices:  HC  fLOO/MF  $0.50 

Mathematics  Research  Center,  Univ.  of  Wisconsin, 

Madison. 

THE  SPECTRA  OF  INFINITELY  OSCILLATING  POTEN- 

TIALS  n 

by  J.  B.  McLeod.   Sep  64,  14p    MRC-TSR-514 

Contract  DAll  022ORD2059 

Unclassified  report 

See  also  AD-607  823. 

Descriptors:  (^Differential  equations.  Harmonic 
analysis),  (*Harmonic  analysis,  Differential  equations). 
Functions,  Potential  theory.  Theorems,  Analysis  of 
variance.  Boundary  value  problems. 

The  paper  studies  the  spectrum  of  the  differential  equation 


dx^ 


q(x)    y  •  0     (0  <  X  <     ), 


where  q(x)  =  b(x)g(x)  and,  roughly,  h(x)  is  an  increasing 
function  and  g(x)  is  periodic.  With  various  'smoothness' 
conditions  on  h(x).  g(x),  the  spectrum  associated  with  (1) 
and  a  homogeneous  boundary  condition  at  x  =  0  is  proved 
to  be  discrete,  with  limit-points  at  ±  .  This  improves 
an  earlier  result  by  removing  an  awkward  restriction.  The 
result  applies  to  fimctlons  of  the  type  x  sin  x  (    >  0).   (Autho 


AD-607  897  Dlv.    15 

OTS  Prices:  HC  $4.00/MF  $0.75 

Coonot  Inst,  of  Mathematical  Sciences,  New  York 


Univ.,  N.  Y. 

ON  INVARIANT  SURFACES  AND  BIFURCATICW  OF 
PERIODIC  SOLUTIONS  OF  ORDINARY  DIFFERENTIAL 
EQUATIONS, 

'by  Robert  John  Saoker.  Oct  64.  lOSp  IMM-NYU  333 
Contract  Nonr285  46 

Unolasslfled  report 

Supported  in  part  by  the  National  Science  Foundation  and 
the  Sloan  Foundation. 

De8or4>torB:  (^Differential  equations.  Perturbation 
theory),  (*Perturbatlon  theory.  Differential  equations), 
Invariance,  Vector  analysis.  Mapping  (Transfbrmatlons), 
Differential  geometry.  Equations,  Functions. 


AD-607  907  Dlv.    15 

OTS  Prices:  HC  $6.00/MF  $1.50 

Foreign  Tech.  Dlv..  Air  Force  Sjrstems  Command, 

Wright-Patterson  AFB.  Ohio. 

COURSE  ON  THE  CALCULUS  OF  VAIUATIONS,  2D  ED. 

by  M.  A.  Lavrent'ev  and  L.  A.  Lyustemlk.    20  Oct  64, 

296p 

FTD  TT64  651;  TT  64  71650 

Unclassified  report 

Unedited  rou^  draft  trans,  of  mono.  Kurs 
Varlatsionnogo  Ischlslenlya,  2d  ed..  Moscow/Leningrad, 
1950.  296p. 

Descriptors:  ('Calculus  of  variations,  Textbooks), 
(*Textbooks.  Calculus  of  variations).  Complex 
variables.  Partial  differential  equations.  Functional 
analysis.  Transformations  (Mathematics), 
Mathematics.  USSR. 

Contents:  Elementary  solution  methods  for  extremum 
problems;  Method  of  variations;  Generalizations  of  the 
elementary  problem;  Admissible  curves  with  moving  end 
points.    Discontinuous  problems;  Conditional  extremum; 
Variational  problems  in  parametric  form;  Field  theory; 
Sufficient  conditions  for  strong  and  weak  expressions; 
Linear  variational  problems;  Mlnlmax  problems. 


AD-607  909  Dlv.    15 

OTS  Prices:  HC  $3.00/MF  $0.75 

Air  Force  Weapons  Lab.,  Klrtland  AFB,  N.  Mex. 

SAMPLING  FOR  RELIABILrTY  DETERMINATION, 

AN  IMPROVED  SCHEME. 

Rept.  for  May-Sep  64, 

by  W.  C.  Beckham.   Oct  64,  65p 

WL  TR64  116 

Unclassified  report 

Descriptors:  ('Sampling,  RellabUity),  Probability, 
Differential  equations.  Errors,  Statistical  processes. 

A  unique  solution  is  presented  for  the  ancient  sampUoc 
problem  posed  as  follows:   One  is  to  test  a  finite  random 
sample  from  a  large  population  for  some  property  that  an 
unknown  fraction  of  the  population  possesses.   Required: 
To  deduce  the  most  accurate  possible  probabilistic  state- 
ments in  the  following  sense.    For  a  specified  probability 
that  the  unlmown  fraction  be  larger  than  sonoe  lower  limit, 
calculate  from  the  test  result  the  largest  possible  lower 
limit  that  wlU  have  at  least  this  probabUlty  and  the 
smallest  possible  upper  limit  that  will  have  at  ooost  tills 
probability.   Similarly,  specify  narrowest  possible  ranges 
for  upper  limits.   These  formulas  can  then  be  applied  to 
determine  for  specified  lower  and  upper  limits  two 
probabilities  for  their  enclosure  of  the  unknown  fraction, 
the  larger  of  which  is  the  lowest  possible  upper  limit  and 
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the  smaller  of  which  is  the  lai^st  possible  lower  limit. 
It  must  be  understood  that  these  prohabUlstlc  statements 
refer  to  the  conceptual  or  actual  results  of  continued 
sampling  for  which  the  enclosure  probabUlties  are  held 
constant  and  the  differing  test  results  give  a  distribution 
of  lower  and  upper  limits.    A  'best'  formula  is  also  given 
which  lies  between  the  others  and  has  a  zero  value  of  a 
reasonably  defined  average  error.   U«>  of  the  proposed 
scheme  wUl  reduce  needed  sample  sites  as  compared  to 
v--i  otatistical  procedure  in  which  orty  'pesslmisUc' 
relations  are  usad,  (Autlnr) 

AD-607  911  Dlv.    15,  12,  30 

OTS  Prices:  HC  $3.00/MF  $0.60 

Aeronautical  Research  Associates  of  Princeton,  Inc., 
N.  J. 

ON  OPTIMAL  CONTROL  WITH  BOUNDED  STATE 

VARIABLES. 

Jul  64,  64p    ARAP-60  | 

Contract  Nonr3703  00,  ProJ.  S  R009  OliOl,  Task  102 

nnclassified  report 

Descriptors:  (•Optimization,  Control)!,  ('Calculus 

of  variations.  Control  systems).  Lln«ar  programming. 

HamUtonian,  Boundary  value  problei»w.  Functional 

analysis.  Inequalities. 

This  report  surveys  the  present  statut  of  the  bounded 
state  space  problem  In  optimal  contro)  theory.   Two 
different  methods  are  used  to  formulate  the  variational 
problem  with  each  method  providing  a  set  of  different 
but  equivalent  necessary  conditions.    The  physical 
meaning  of  these  conditions  is  examined  along  with  their 
use  in  computational  procedures.    It  la  shown  that  the 
solution  to  the  bounded  state  space  problem  requires  the 
solution  of  a  system  of  differential  equations  In  which 
auxiliary  conditions  are  specified  not  only  at  the  Initial 
and  terminal  points,  but  at  each  intermediate  point  at 
which  the  optimal  trajectory  enters  or  leaves  the  boundary 
surface.    (Author)  ' 


AD-607  923  Dlv.    15 

OTS  Prices:  HC  $1.00/MF  $0.60 

Chicago  Univ..  m. 

NOTE  ON  COHOMOLOGY  ALGEBRAS  K^F  SYMMETRIC 

Technical  note. 

by  Mlnoru  Nakaoka.    Jun  60.  2^ 

Contract  AF18  600  1383,  ProJ.  9769C,  task  37658 

AF08R  tn60  757;  PB  160  059 

Obclassifled  report 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descrtptors:  ('Groups  (Mathenutlcs),  Algebras). 
('Algebras,  Groups  (Mathematics)).  ('Algebraic  ' 
topology.  Groups  (Mathematics)).  MaiMli«  (Transforma- 
tloos),  Prime  numbers.  ]  |^ 

This  is  a  continuation  of  a  previous  paper,  and  deals 
with  mod  p  cohomology  algebra  H(')  (s(m);  Z  sub  p)  of 
the  symmetric  group  S(m)  of  degree  m,  where  1  <  m  < 
infinity  and  p  is  a  prime. 


AD-607  931  Dlv.    16,9 

OTS  Prices:  HC  $1.00/MF  $0.50 


Thompson  Ramo  Wooldridge,  Inc.,  Los 


i  Logeles.  Calli. 


MATHEMATICS  <  Division  15 


ON  THE  VANISHING  OF  THE  CURL  OF  A  CERTAIN 
VELOCITY  FIELD  OCCURRING  IN  THE  THEORY  OF 
CONSERVATIVE  HOLONOMIC  DYNAMICAL  SYSTEMS 
by  D.  C.  Lewis.   17  Apr  56,  9p 
GM-TR-16,  RW-26-30-132 

Unclassified  report 

Descriptora:  ('Differential  equations.  Theory), 
('Dynamics.  Calculus  of  variations).  Topology.  Differ- 
ential geometry.  Vector  analysis.  Velocity,  Integrals, 
HamUtonian,  Invariance,  Set  theory. 


AD-607  951  Dlv.    15 

OTS  Prices:  HC  $3.00/MF  $0.75 

Boeing  Scientlflc  Researoh  Lab.,  SeatUe,  Wash. 

CONVEX  POLYTOPES  AND  LINEAR  PROGRAMMING. 

Mathematical  note. 

by  Victor  Klee.    Aug  '64,  88p 

Dl-82-0374,  Boeing-Math-366 

Unclassified  report 

Also  available-  from  the  author. 

Descriptors:  ('Linear  programming.  Convex  sets), 
(♦Convex  sets.  Linear  programming).  Topology.  Geometry, 
Theorems. 

The  report  contains  a  survey  of  past  discoveries  and 
current  knowledge  concerning  the  facial  structure  of 
convex  polytopes.  Including  some  connections  with  linear 
programming.    Details  of  proofs  are  considered  unimpor- 
tant; Instead,  reliance  Is  placed  on  statements  of  defi- 
nitions and  theorems  and  on  references  to  the  literature, 
along  with  an  account  of  unsolved  problems  and  a  few 
historical  remarks.   The  section  headings  are  as  foUows- 
1.    Four  landmarics;   2.   Polytopal  d-tiq)les;   3.   Poly- 
tt^al  graphs;  4.   Paths  in  polytopes;   5.   Additional  re- 
sults and  problems.   Bibliographic  notes  are  Included  in 
each  section.   They  refer  to  the  list  of  more  than  a  hun- 
dred publications  which  appears  at  the  end  of  the  paper. 


E 


AD-607  976  Dlv.    15 

OTS  Prices:  HC  $3.00/MF  $0.75 

RAND  Corp..  Santa  Monica,  Calif. 
RATIO  LIMIT  THEOREMS  FOR  MARKOV  CHAINS, 
by  Sidney  C.  Port.   Nov  64.  60p   RM-3995-PR 
Contract  AF49  638  700 

Unclassified  report 

Descriptora:  ('Stochastic  processes,  Theory), 
(♦Measure  theory.  Probability),  ('Probability,  Measure 
Oieory),  Statistical  processes.  Matrix  algebra.  Integrals 
Set  theory.  Series.  Green's  function. 

In  an  irreducible,  recurrent,  Markov  chain,  with 
integer  sUtes.  let  N  sub  n(A)  be  the  occupation  time  of  A 
by  time  n.  where  A  Is  a  finite  set  of  sUtes.   The  princtoal 
concera  in  this  memorandum  was  to  investigate  various 
ratio  Umit  theorems'  for  P  sub  x(N  sub  n(A)  ^),    Criteria 
were  given  for  various  ratio  limits  to  exist   The  limits 
(When  they  exist)  were  shown  to  be  expressible  in  terms  of 
m  Integral  over  the  set  of  Integere  E  completed  with  its 
dual  recurrent  boundary  B.    Applications  were  given  to 
several  specific  Markov  chains.   (Authoi) 
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16.  Medical  Sciences 


AD-607  461 
OTS  Prices: 


Div.    16.  15 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica,  Calif. 

ON  THE  IDENTIFICATION  OF  SYSTEMS  AND  THE 

UNSCRAMBLING  OF  DATA:   SOME  PROBLEMS 

SIXXJESTED  BY  NEUROPHYSIOLOGY, 

by  Richard  Bellman.  Brian  Gluss,  and  Robert  Roth. 

Oct  64.  lip   RM-4266-PR 

Contract  AF49  638  700 

Unclassified  report 

Descriptors:  (♦Nervous  system.  Dynamic  programming), 
(♦Dynamic  programming.  Nervous  system),  Mathematics, 
Differential  equations.  Input-output  devices.  Physiology. 

It  is  shown  that  mathematical  techniques  of 
quasilinearization  and  dynamic  programming  may  be 
applied  to  the  problem  of  determining  the  structure  of  a 
system  with  partially  known  inputs  and  partially 
observable  outputs.   In  particular,  this  method  may  have 
Important  implications  concerning  research  oa  the  struc- 
ture of  the  himian  nervous  system.   (Author) 


AD-607  482  Div.    16 

OTS  Prices:  HC  $5.00/MF  $1.00 

Air  Force  Inst,  of  Tech.,  Wrl^-Patterson  AFB,  Ohio. 

COUNTERROLLING  OF  THE  HUMAN  EYE. 

Master's  thesis. 

by  Richard  J.  Flaherty  and  Gary  K.  Prltchard.   Aug  64, 

158p 

AFIT  GE/EE/64  8 

Unclassified  report 

Descriptors:  (♦Eye,  Roll),  Rotation,  AdapUtion 
(Physiology),  Head,  Measurement,  Statics,  Dynamics. 

Counterrolllng  is  a  conjugate  rolling  movement  of  the 
eye  around  the  line  of  sight  opposite  to  the  lateral  incli- 
nation of  the  head.    Measurements  of  counterrolllng  were 
obtained  for  four  subjects  (three  normal  and  one  labyrin- 
thine defective)  for  static  positions  of  lateral  head  (body) 
tilt  and  for  vertical  rotation  In  the  frontal  plane  at 
constant  rates  up  to  30  rpm.    A  specially  designed  rotating 
chair  and  cine  photographic  technique  were  used.   The 
measured  static  counterrolllng  responses  compared 
favorably  with  those  obtained  by  other  investigators.   The 
dynamic  counterroling  responses  were  similar  to  the 
static  responses  except  for  a  constant  time  lag  of  1/3 
second  and  a  decrease  in  amplitude.   (Author) 


AD-607  486 
OTS  Prices: 


Div.   16 
HC  $1.00/MF  $0.50 


IIT  Research  Inst.,  Chicago,  lU. 

DEVELOPMENT  OF  AN  ORALLY  EFFECTIVE  INSECT 

REPELLENT. 

Quarterly  progress  rept.  for  1  Aug-31  Oct  64, 

by  Harbans  LaL   31  Oct  64,  lip   IITRI-C222-10 

Contract  DA49  193MD2281,  Proj.  C222 

Unclassified  report 

Descriptors:  (♦Insect  repellants.  Effectiveness). 
(♦Culicidae,  Insect  repellants).  Adenosine  phosphates, 
Mouth,  Organic  compounds.  Blood,  Pest  control. 

The  object  of  the  program  is  the  development  of  an 
Insect  repellent  which  is  effective  when  administered 
Internally.   EXuring  the  period  covered,  unexpected  deaths 


occurred  in  Jba  mosquito  ookmy  and  resuttad  in  «w«ah^m^ 
loss  of  time.  The  procedures  for  rftlslng  mocqultoea  and 
maintaining  the  colony  were  thoroughly  reviewed.   Studiaa 
were  initiated  on  chemically  induced  feeding  behavior  of 
mosquitoes  through  an  animal  membrane.   It  was  confirmed 
that  adenosine  triphosphate  Induced  feeding  response  in 
mosquitos.    (Author) 


AD-607  532  Div.    16,  10,  28 

OTS  Prices:  HC  $3.00/MF  $0.50 

Aerospace  Medical  Research  Labs  (6S70tfa),  Wright- 
Patterson  AFB,  Ohio. 

THE  EFFECT  OF  DECABORANE  INJECTION  ON 
MACACA  MULATTA  AND  MACACA  IRUS  OPERANT 
BEHAVIOR. 

Final  rept.  for  10  Feb-24  Feb  64, 
by  Herbert  H.  Reynolds.  Henry  W.  Brunson,  Kenneth  C. 
Back,  and  Anthony  A.  Thomas.   Aug  64,  5^ 
Proj.  6302.  Task  630202 
AMRL  TDR64  74 

Unclassified  report 

Prepared  in  cooperation  with  Aeroq;>ace  Medical  Lab*. 
(6S71st),  HoUoman  AFB,  New  Mex. 

Descriptors:  (♦Decaboranes.  Toxicology),  (♦Monkeys, 
Behavior),  Fuels,  Hazards.  Pharmacology,  Injection 
(Medicine),  Psychophysiology,  Leamii^. 

Ten  adult  monkeys,  eight  on  negatively  reinforced  (low 
level  shock)  tasks  and  two  on  positively  reinforced  (food 
reward)  tasks,  were  injected  with  either  2  mg,  4  mg.  or 
1  mg  followed  by  2  mg  decaborane  per  kg  body  weight,  and 
their  performance  on  various  operant  tasks  was  compared 
with  baseline  performaxvce.    All  animals  exhibited  a 
performance  decrement  on  at  least  one  task,  with  75% 
of  the  subjects  exhibiting  a  decrement  on  the  remaining 
tasks.  In  over  half  the  cases  performance  changes 
preceded  clinical  symptoms.   There  was  no  significant 
difference  between  the  2  mg  and  4  mg  exposures  when 
a  subject  showed  a  decrement  on  negatively  reinforced 
tasks.   However,  those  subjects  that  received  1  mg 
followed  the  next  day  by  2  mg  (positively  reinforced 
animals)  did  not  noticeably  Improve  or  return  to  baseline 
for  a  much  longer  period  than  the  2  mg  and  4  mg  groups 
(negatively  reinforced).   (Author) 


AD-607  534  Div.    16 

OTS  Prices:  HC  $3.00/MF  $0.75 

Air  Force  Inst,  of  Tech.,  Wright-Patterson  AFB,  Ohio. 

AN  INVESTIGATION  OF  THE  APPLICATION  OF 

SPATL^L  VECTORELECTROCARDIOGRAPHY  TO 

PROBLEMS  OF  CENTRAL  CARDIOVASCULAR  SYSTEM 

CONSTRAINT. 

Master's  thesis, 

by  David  Clifford  Westborp.   Aug  64.  58p 

AFIT  GE/EE/64  23 

Unolassified  report 

Descriptors:  (♦Electrocardiography,  Vibration), 
(♦Vibration,  Electrocardlographjr),  (♦Cardiovasctilar 
system.  Vibration),  Heart.  Tissues  (Biology),  Muscles, 
Amplitude  modulation.  Electrical  properties.  Accelera- 
tion, Equations,  Mathematical  models. 

The  purpose  of  this  study  was  to  Investigate  methods 
to  determine  heart  position  under  conditions  of  vibration 
by  using  vectorelectrocardiographic  techniques.   An 
experiment  to  validate  a  theory  is  described,  based  on 
conductivity  inbomogeneities  of  tissues  surrounding  the 
heart  and  proposing  amplitude  modulation  of  electro- 
cardiographic waveform  frequency  components  under 
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RMolts  are  presented 


oonmtioiui  of  sinusoidal  Tlhratlon. .,  h"«.u«» 

»^ch  show  that  frequency  analysis  of  the  waveform  does 
not  yield  the  desired  displaoement  Infbrmatlon  due  to 
Uok  o<  physiological  standardlMtlon,  A  proposed  method 
vsxtaodlng  Ernest  Prank's  mirror  Image  canceUation 
method  to  vibration  problems  by  using  Ume  sampling 
and  computer  daU  reduction  is  presssted.   (Author) 


AD-607  540  Dtv.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 


J. 


Naral  Bfedlcal  Research  Inst..  Bethe^d^.  Md. 

SOLUBLE  PROTEINS  OF  FRESH  HUMAN  BONE  AND 

DENTIN. 

Research  rept.  no.  8, 

by  K.  C.  Hoerman.  S.  A.  MancewlcE,  V.  J.  Berztnskas. 

and  R.  B.  CaldweU.    10  Mar  64.  6p 

Proj.  MROOS  12  5000  02 

Unclassified  report 

Descriptors:  (♦Bone.  Proteins),  (♦pUiteins.  Bone). 
Albumins.  Globulins,  Blood  proteins,  Teeth,  Ethylene- 
diamine,  Mucopolysaccharides,  Calcification.  Collagen. 
Tissues  (Biology).  Solubility. 

Albumin  and  beta  globulin  (transferrin)  were  present  and 
easily  extracted  from  fresh  human  bone  and  dentin  chips. 
Other  normal  blood  proteins  were  absent.   Ethylene - 
dlamlnetetraacetlc  acid  (EDTA)  removed  additionally  1 
mucopolysaccharide  and  3  protein  fractions.   These  com- 
ponents were  considered  Indigenous  to  the  calcified  tissues. 
Collagen  or  collagen-like  organic  matrices  are  freed  of 
extraneous  proteins  during  demlneraUzatlon  with  EDTA. 
(Author) 


AO-607  542  Div.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  OIt.,  Air  Force  Sjrstems  Command, 

Wright-Patterson  AFB,  Ohio. 

AORENALIN-LIKE  SUBSTANCES  ANp  BIOLOGICAL 

ACTIVITY  OF  THE  BLOOD  IN  CERTAIN  FORMS  OF 

NERVOUS  PATHOLOGY, 

by  G.  N.  Kassll',  B.  A.  MatUna,  and  R^  A.  Sokollnskaya. 

6  Oct  64,  2^ 

FTD  TT«3  1170;  TT  64  71616  II 

Mnolassifled  report 

Trans,  of  Problemy  EndokrlnologU  1  d^rmonoterapU 
(USSR)  1959,  V.  5,  no.  1,  p.  70-79. 

Descriptors:  (♦Autonomic  nervous  system.  Pathology), 
(♦Nervous  system  diseases.  Blood  cbsmistry). 
Physiology,  Epinesphrine,  Vasoactive  agents, 
Colorlmetrlc  analysis,  AsoorUc  add.  Biochemistry, 
USSR. 

1.  Determination  of  various  forms  of  Bsorenalln  like 
substances  (adrenalin,  dehydroform,  chromogens)  together 
with  the  study  ai  Uollglcal  (sympathic  and  parasympathlo) 
activity  of  the  blood  at  phy^logical  aM  certain 
pathological  states  of  the  organism  offers  the  known  idea 
about  the  tonus  and  reactance  of  various  branches  of 
the  vegetative  nervous  system.  2.  The  content  of 
adrenalin  Uke  substances  and  the  level  of  biological 
activity  of  the  blood  vary  in  broad  intet-vala  in  norm  and 
in  pathology  as  weU.  3.  The  high  level  of  adrenalin  like 
substances  and  synqMthic  activity  of  ths  blood  is  noticed 
in  cases  of  diseases,  aocoii4>anled  with  palnfiil  syndrome, 
at  certain  forms  of  diencephalic  pathology  and  at 
Addison's  disease.  4.   Low  level  of  adiienalln  like 
substances  of  the  blood  was  obeerved  at  myasthenia.   An 
improvement  in  the  patients  states,  patients  suffering 
trom  myasthenia,  caused  by  proserine,  is  connected  not 
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only  with  changes  in  acetylcholine  exchange,  but  also 
with  the  rise  in  level  of  adrenalin  like  substances  and  with 
the  Increase  in  sympathetic  activity  of  the  blood.   5.   In 
each  In^vidual  case  is  necessary  to  separate  the  primary 
pathological  process  and  compensation  phenomena 
(homeosUtic  reactions,  intended  for  preservation  of 
relative  constancy  of  inner  medium. 
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Descriptors:  (♦Radiation  effects.  Histamine),  (♦Histamine, 
Ra^aUon  effects).  TUsues  (Biology),  Radiation  damage. 
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■n»e  humoral  factors  which  determine  the  functional 
!!f*^°l.**^*  h'Rt/^hematic  barriers  are  discussed.   The  pres- 
«nit  stu(ty  is  devoted  to  the  study  of  one  of  them-histamine. 
which  pUys  an  essential  role  in  the  breakdown  of  the 
°'**Su^  P«°«^r*^llity  *n  different  kinds  of  pathological 


AD-607  603  Div.    16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Kentucky  Univ.,  Lexington. 
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Descriptors:  (♦Hands,  Low-temperature  research). 
(♦Blood  circulation.  Low-temperature  research)    (♦Low- 
temperature  research.  Blood  circulation).  Temperature. 
Water,  Ice,  Body  temperature.  Blood  vessels.  Exposure 
Skin,  Equations.  ^^      * 

The  ten^eratures  of  the  tip  of  the  middle  fingers  (Ts) 
of  nine  comfortably  warm  subjects  have  been  recorded 
during  immersion  of  all  the  fingers  of  one  hand  in  a 
27  Uter  bath  containing  slowly  stirred  water  at  tempera- 
tures ranging  from  4.6  to  40C  (Tw).   Blood  flow 
(F  =  ml/sq  cm/mln)  was  estimated  from  Uie  average  Ts 
for  Oie  last  15  minutes  of  a  20-mlnute  period,  Tw  and  body 
temperature  (Tb)  by  using  ttie  equation:   F  =  1087  x 
KfTs  -  Tw)/(Tb  -  Ts).   (K  =  0.0134  kcal/sq.  cm/mln/C). 
The  Increase  in  F  per  C  reduction  in  Tw  below  IOC  was 
0.16  ±  0.077  (P<.05).   This  value  gives  a  measure  of  the 
vasodUaUtion  occasioned  by  Immersion  in  water  below 
IOC.   The  sample  regression  equation  of  F  on  Tw  was- 

IC.  **^  Zl^i  "^  *  *•"  <°  =  2^5  ""»»«»  <rf  Tw  .  4.6  to  IOC). 
This  method  of  estimating  blood  flow  at  several  levels 
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of  Tw  descrlbefl  more  fully  tbe  peripheral  circulatory 
response  to  cold  than  methods  In  which  only  one  level 
of  Tw  Is  used.   (Author) 
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STUDY  OF  THE  INFLUENCE  OF  ROTATORY  STIMULA- 
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Trans,  of  Nlhon  Jlbi  Inkoka  Gakkal  Kaiho  (Japan) 
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Descriptors:  (*Rotation,  Respiration),  (*Respiratlon, 
Rotation),  Stimulation,  Ear,  Vestibular  apparatus, 
Reflexes,  Autonomic  nervous  system,  Japan. 

The  reactions  evoked  by  labyrinthine  stimulation  Involve 
vestibulo-ocular  reflexes,  vestibulo-spinal  reflexes  and 
vestibulo-autonomic  reflexes.    By  taking  into  account  these 
three  relationships,  it  would  seem  to  be  in  some  measure 
possible  to  diagnose  the  region  of  a  lesion.    Wodak  (1956) 
has  systematically  studied,  in  118  subjects,  vestibulo- 
autonomic  reactions  (pallor,  nausea,  vomiting,  etc),  vesti- 
bvdo-spinal  reflex  (the  deviation  reaction)  and  vestibulo- 
ocular  reflex  (caloric  nystagmus)  and  has  applied  them  in 
clinical  diagnosis.    But  generally  speaking  the  prime  object. 
In  rotatory  and  caloric  examination,  has  been  only  the  ob- 
servation of  nystagmus:  as  regards  respiratory,  changes, 
blood  pressure  changes  and  changes  In  muscular  tonus  of 
the  limbs,   it  does  not  appear  that  any  conscientious  ot«er- 
vations  are  being  made.   The  author  has  therefore  observed 
respiratory  changes  while  rotational  nystagmus  was  appear- 
ing in  human  subjects  and  in  animals,  and  has  considered 
what  i^ysiological  and  clinical  significance  these  changes 
may  have.    (Author) 
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ON  THE  STATE  OF  THE  CARDIOVASCULAR  SYSTEM 
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NOBE, 
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Descriptors:  (*Noi8e,  Cardiovascular  system), 
(♦Cardiovascular  system,  Noise),  Industrial  medicine. 
Blood  pressure.  Pathology,  Heart,  Artherosclerosls, 
Electrocardiography,  USSR. 

The  mechanization  and  automation  of  many  industrial 
processes  often  Involves  intense  noise.   According  to 
available  data  In  the  literature,  noise  has  a  deleterious 
effect  upon,  primarily,  the  state  of  hearing  and  the  nervous 
system.   Depending  on  the  nature  of  the  industrial  noise 
and  the  duration  of  work  under  conditions  of  noise  exposure 
auditory  impairment  may  develop  to  the  point  of  'hardness 


of  hearing'.   Since  the  state  of  the  cardiovascular  system 
in  persons  working  under  conditions  of  industrial  noise  Is 
a  question  of  Important  theoretical  and  practical  interest, 
and  one  that  is  still  inadequately  examined,  a  study  was 
made  of  two  groups  of  workers  subjected  to  the  Influence 
of  continuous  noise. 
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BIOLOGICAL  EFFECTS  OF  LASERS:    SAFETY 

RECOMMENDATIONS  AND  A  COMMENT  ON  THE 

CONCEPT  OF  OCULAR  DAMAGE. 
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by  Paul  A.  Cirincione.   28  Jul  64,  15p 
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This  paper  was  presented  at  the  Annual  Conference 
on  the  Biologic  Effects  of  Laser  Radiation  (1  st). 
held  at  the  Armed  Forces  Institute  of  Pathology, 
Walter  Reed  Army  Hospital,  Washington,  D.  C.. 
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Descriptors:  ('Lasers,  Bums),  (*Safety,  Laaera), 
Vision,  Eye,  Safety,  Ophthalmology,  Blindness, 
Retina,  Tissues  (Biology),  Necrosis.  Skin,  Pathology, 
Humans,  Eyeglasses. 

The  biological  effects  of  laser  radiation  are  discussed 
with  particular  emphasis  on  ocular  damage.   Since  lasers 
are  being  employed  with  increasing  frequency,  and  since 
a  safety  hazard  exists,  specific  safety  recommendations 
are  made.   A  behavioral  assessment  of  visual  impairment 
in  addition  to  histological  or  ophthalmological  measurement 
of  damage  is  discussed  and  the  advantages  of  such 
assessment  described.    (Author) 
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Descriptors:  (* Altitude  chambers.  Instnuientatlon), 
(*Instrumentation,  Safety  devices).  Environmental  tests. 
Physiology.  Measurement,  Warning  systems.  Hazards, 
Operation,  Installation,  Maintenance.  Mechanical  draw- 
ings. Control  systems.  Handbooks. 

The  bio-instrumentation  for  control  of  pressure  chambers 
is  designed  to  monitor  the  environment  within  altitude- 
simulation  chambers  and  alert  the  chamber  op)erator  to 
the  existence  of  conditions  that  are  hazardous  to  the  cham- 
ber occupants.   Specifically,   the  Instrumentation  continu- 
ously monitors  and  displays  the  following:   percent  oxygen, 
percent  carbon  dioxide,  percent  carbon  nvonoxlde,  temper- 
ature, humidity,  pressure/altitude,  and  duration  of  expo- 
sure.  This  report  provides  a  complete  description  of  the 
bio-lnstrumentatlon.  in  terms  of  the  system  as  a  whole  and 
of  the  individual  components  and  subsystems.   The  results 
of  the  physiological  investigations  are  included.   The  report 
contains  detailed  procedures  for  installing,  calibrating, 
and  operating  the  instrumentation,  and  for  performing 
preventive  maintenance. 
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BODY  TISSUE  CHANGES  IN  DOGS  HSSULTING  FROM 

SINUSOIDAL  OSCILLATION  STRESS. 
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Descriptors:  (•VibraUon,  Tissues  ^iology)),  (♦Tissues 
(Biology),  Vibration),  OsciUation,  Stress  (Physiology), 
Pathology.  Histological  techniques.  Blood  analysis.  Urine, 
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Tissue  damage  resulting  from  varying  frequency,  ampli- 
tude, and  duration  of  sinusoidal  vibration  is  discussed. 
Gross  post-mortem  and  histological  observations  and.  In 
some  cases,  routine  clinical  studies  of  blood  and  urine 
were  made.    The  organs  found  most  liable  to  damage  with 
vlbraUon  at  4  cps  as  evidenced  by  hemorrhage  observed  in 
histological  studies  were  kidney,  mid-brain  pons,  heart, 
lungs,  and  liver  with  less  effect  upon  the  urinary  bladder, 
medulla,  rectum,  and  trachea.    At  the  higher  frequencies 
the  pituitary,  stomach,  duodenum,  pancreas,  and  the  mid- 
brain also  showed  change.   The  adrenal,  spleen,  and  sec- 
tions of  artery  showed  no  histologic  evidence  of  hemorrhage 
in  the  tests  performed.   Tearing  occurred  in  soft  tissues. 
No  ligaments  showed  damage.   Blood  cell  changes  appeared, 
specifically  hyperlohulaUon  In  the  polynuclear  neutrophils, 
inhomogenelUes,  and  the  appearance  of  Intranuclear 
vacuoles  In  the  nucleus  of  the  lymphocytes.   Of  the  21  per- 
cent which  died,  most  had  an  addltioniil  stress  resulting 
from  Infection  or  previous  renal  damage.   Hyperthermia 
appeared  to  be  a  contributing  cause  of  the  physiological 
obaoges  in  these  tests.  (Author) 
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An  experimental  program  was  conducted  to  determine 
the  feasibility  of  using  membrane  permeation  for  the 
reclamation  of  potable  water  from  human  urine.   On  the 
basis  of  favorable  results  obtained  In  the  feasibility  study, 
a  laboratory-model  urine  reclamation  system  was  built. 
Model  con^wnents  selected  were  theopetlcally  capable  of 
operating  in  a  zero-gravity  environment  to  recover  5000 
milliliters  of  water  per  24-hour  period.    The  laboratory 
model  weighs  about  128.5  pounds,  has  a  total  component 
volume  of  about  2.0  cubic  feet,  and  requires  approximately 
262  watts  of  power  to  operate.   Energy  requirement  of  the 
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system  is  about  4.4Tdlbwatt  hours  per  5000  ml  of  product. 
ExceUent  quality  water  is  obtained  from  the  system,  usinc 
raw  human  urine  as  the  feed  source.  Yields  are  above 
85%.   (Author) 
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In  rate  after  repeated  action  of  positive  radial  accelera- 
tion, the  content  of  histamine  increases  In  the  mucous 
membrane  of  the  intestine,  and  decreases  considerably 
in  the  lungs  and  tissues  of  the  brain.    In  the  tissues  in- 
vestigated, there  is  an  Increase  in  the  activeness  of  the 
dynamojqrdase.  and  also  in  the  adrenalin-like  substances, 
especially  in  the  lungs  and  the  brain  tissue.   After  a 
sing  e  action  of  negative  accelerations  in  the  tissues  in- 
vestigated, there  is  a  lowering  of  the  content  of  histamine 
and  the  activeness  of  the  dynamoxydase,  the  content  of 
adrenalin-like  substances  decreases  in  the  mucous  mem- 
brane of  the  Intestine,  and  in  the  tissues  of  the  brain,  and 
in  the  lungs  no  change  is  noted.   After  multiple  and  often 
repeated  action  of  positive  accelerations  in  the  investi- 
gated tissue   there  is  also  a  lowering  of  the  histamine 
and  content  of  adrenalin-like  substances  in  the  mucous 
niembrane  of  the  intestine  and  in  the  tissues  of  the  brain, 
yi!.     ^fl?  conditions  of  the  experiment  there  is  a 
n!f«        L     ^  excretion  of  5-oxyindoluxus  acid  with  the 
urine,  whereby,  the  change  in  the  excretion  of  acid  also 
occurs  with  a  definite  dependence  on  the  magnitude,  the 
frequency  and  duration  of  the  action.  (Autho?) 
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Descriptors:  (♦Medical  equipment.  Handbooks) 
Electrocardiography,  Ballistocardiography 
Electroencephalography,  Oscilloscopes,  Manometers. 
Gas  analysis.  Optical  analysis,  Colorlmetrlc  analysis. 
Photometers,  Spectrophotometers,  Laboratory 
equipment. 

Data  on  diagnostic  and  measuring  equipment  used  in 
clinical  laboratory  teste  are  collocated  in  the  manual. 
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The  handbook  is  destgned  for  use  by  a  broad  range  of  men 
working  in  medical  and  related  sciences.    The  compilation 
and  systematic  presentation  of  material  is  done  on  a  level 
accessible  not  only  to  physicians,  physiologists  and  bio- 
chemists but  also  to  medical  technicians  handling  the 
equipment.   The  nature  of  exposition  varies  accordingly 
from  one  chapter  to  another.    Widely  used  equipment  such 
as  the  simplest  electrocardiographs  is  described  in  popular 
terms.   The  electroencephalograph,  spectrophotometer  and 
other  highly  specialized  instruments  are  described 
briefly,  since  such  equipment  is  handled  by  trained  tech- 
nicians with  adequate  knowledge  of  the  relevant  physical 
sciences. 
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Descriptors:  (*Biosynthesl8,  Proteins),  (*Proteln8, 
Biosynthesis),  Textbooks,  USSR,  Enzymes,  Ribonucleic 
acids,  Nucleic  acids,  Nucleotides,  Desoxyribonucleic 
acids,  Amino  acids.  Microsomes. 

Contents:  On  the  role  of  proteolytic  enzymes  in  protein 
biosynthesis;  Biosynthesis  of  protein  coupled  with  other 
processes  as  energy  sources;  Soluble  ribonucleic  acid 
and  its  role  in  protein  biosynthesis;  Connection  between 
the  acceptance  of  activated  amino  acids  and  nucleotides 
by  soluble  RNA;  Microsomes  and  their  role  in  protein 
biosynthesis;  Messenger  ribonucleic  acid  and  its  participa- 
tion in  protein  biosynthesis:  On  other  additional  functions 
of  nucleic  acids  in  protein  biosynthesis;  Intermediates  in 
protein  biosynthesis ;  On  the  mutual  relationship  tietween 
protein  biosynthesis  and  nucleic  acids;  On  the  participa- 
tion of  lipids  in  protein  biosynthesis;  On  the  nonenzymatic 
incorporation  of  amino  acids  into  proteins;  Achievement 
in  the  domain  of  biology  and  problems  of  methodology. 


of  a  QuantltatlTe  Method  for  Measuring  the  Inhibitory 
Effects  of  X-ray  on  Synthesis  of  Microsomal  Enzymes; 
The  Influence  of  Various  Chemical  Compounds  on  Radiation 
Lethality  in  Mice;  Dose-MortoUty  Relationships  for  Several 
Radioprotective  Agents;  Studies  on  the  Toxici^  and 
Mechanism  of  Action  of  Merc aptoeth^ amine  (MEA); 
Further  Studies  on  the  Radioprotective  Action  of  Sodium 
Nitrite  in  Mice;  Summary  of  the  Chronic  Gamma  and 
Low  Level  Fast  Neutron  Irradiation  Program;  Histological 
Findings  in  the  Tissues  of  Mice  Serially  Sacrificed  After 
Feeding  a  Diet  Containing  Para-aminivit^lophenoDe. 
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Project  Sboal.  which  took  place  at  a  location  near 
Fallon,  Nevada  on  October  26,  1963  at  1000  PDT,  was 
an  underground  nuclear  detonation  conducted  as  a  part 
of  the  Vela  program  of  the  Department  of  Defense.   The 
Off-Site  Radiological  Safety  Program  of  the  U.  S.  Pubtlc 
Health  Service's  Southwestern  Radiological  Health 
Laboratory  monitored  the  public  area  surrounding  the 
site  and  collected  and  analyzed  several  hundred  water, 
milk,  and  air  samples  before  and  for  several  weeks  after 
the  event.   Analysis  of  these  samples  Indicated  that  the 
radioactive  material  from  the  Shoal  event  was  completely 
contained.    During  post- shot  drilling  operations  an 
Intermlttant  release  of  gaseous  material  containing  fresh 
fission  products  occurred,  but  was  not  detected  on  air 
Sanders  located  in  populated  areas  or  in  milk  and  water 
samples  taken  since  that  time.    (Author) 
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USAF  Radiation  Lab.,  Univ.  of  Chicago,  111. 

QUARTERLY  PROGRESS  REPORT  NO.  53   THE  EFFECTS 

OF  IONIZING  RADIATION  AND  RADIATION  PROTECTIVE 

AGENTS  ON  THE  BKXHEMISTRY  OF  MAMMALIAN 

TISSUES 

15  Oct  64,  14^ 

Contract  AF41  609  1693,  ProJ.  7757,  Task  775702 

Unclassified  report 

The  original  document  contains  color,  but  distribution 
copies  are  available  in  black-and-white  reproduction  only. 

Descr^rtors:  (*Radiobiology,  Tissues  (Biology),  (^Tissues 
(Biology),  Radiation  effects),  (*Radioprotective  agents, 
Biochemistry),  X  rays.  Enzymes,  Liver,  Thiols,  Rats, 
Steroids,  Radiation  injuries.  Lethal  dosage.  Aromatic 
compounds.  Gamma  rays.  Fast  neutrons,  Life  q>an. 

Contents:   Influence  of  X-radlation  and  Various 
Chemical  Agents  on  the  Development  of  a  Thlophosphate- 
Oxldizing  Enzyme  System  in  the  Livers  of  Male  Rats; 
The  Influence  of  X-radlatlon  and  Castration  on  Steroid- 
bduced  Increaseis  in  the  Activity  of  a  Detoxification 
Enzyme  In  the  Liver  of  Rats;  Development  and  Application 
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Reynolds  Electrical  and  Engineering  Co.,  Inc., 

Mercury,  Nev. 

ON-SITE  HEALTH-AND-SAFETY  REPORT. 

Final  rept., 

comp.  and  ed.  by  Bernard  F.  Eubank  and  Alan  W.  Ward. 

Jun  64,  41p 

Contract  AT29  2  162 

ARPA  VUF1012 

Unclassified  report 

Rept.  on  Vela  Uniform,  ProJ.  Sboal,  Falloo,  Nev., 
26  Oct  63. 

Descriptors:  (*Radlatlon  damage.  Nuclear  explosion 
danu^[e),  (*Nuclear  e;q}loelon  damage,  Rudi^lon  damage). 
Underground  tests,  Nevada,  Radioactive  fallout.  Alpha 
particles.  Beta  particles.  Gamma  rays.  Iodine,  Xenon. 

Project  Shoal  was  an  underground  nuclear  test  detonated 
near  Fallon,  Nevada,  on  Oct  26,  1963.   Radiation  at  shot 
time  was  completely  contained;  released  amounts  during 
poetshci  drilling  were  negligible.   Maximuna  alpha  and 
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beta  activities  from  sticky  trays  were'  5.3.  and  8.7  x  10  to 
the  -4th  power  microcurles  per  sq.  ft.  of  surface, 
respectively.   Maximum  ganrnia  plus  beta  reading  from 
portable -instrument  monitorii^  was  50  mrad/hr  in  air  at 
the  drlU-rig  casing  Dec  17.   Results  from  gamma  remote 
monitoring,  area-fllm-badge  analysis  and  personnel 
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dosimetry  were  negative.   Maximum  iodine  131  activity 
measured  from  filters  in  air  san^lers  showed  7.2  x  10 
to  the  -3d  power  microcurles  per  cu  m  of  air  during  the 
period  Nov  29  to  Dec  1.   Xenon  was  released  through  the 
veiA-line  exhaust  at  21  and  92  curies  for  xenon  131m  and 
133,  respectively. 


83 


Division  17  •  METALLURGY 


17.  Metallurgy 
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Defense  Metals  Information  Center,  Columbus,  Ohio. 

THE  EFFECTS  OF  HEAT-TREATING  AND  TESTING 

ENVIRONMENTS  ON  THE  PROPERTIES  OF  REFRACTORY 

METALS, 

by  F.  F.  Schmidt,  D.  J.  Maykuth,  and  H.  R.  Ogden. 

20  Aug  64,  35p    DMIC-20S 

Contract  AF33  615  1121.  ProJ.  8975 

Unclassified  report 

Descriptors:  (^Refractory  metals.  Mechanical  proper- 
ties), (^Environmental  tests.  Refractory  metals),  Heat 
treatanent.  Niobium,  Tauitalum,  Molybdenum,  Tungsten, 
Gases,  Foils,  Contamination,  Loading  (Mechanics), 
Stresses,  Rupture,  Chemical  analysis.  Oxidation,  Colum- 
blum  alloys,  Molybdenum  alloys.  Controlled  atmospheres. 
Vacuum,  Tantalum  alloys.  Zirconium  alloys.  Vanadium 
alloys.  Tungsten  alloys.  Hafnium  alloys.  Titanium  alloys. 
Carbon  alloys. 

Studies  on  the  effects  of  heat-treating  and  testing  environ- 
ments for  the  refractory  metals  have  been  limited  primarily 
to  the  unalloyed  metals  and  a  few  alloys  of  columbium  and 
molybdenum.   Most  of  this  work  has  relied  on  compositional 
changes  as  a  means  of  assesing  the  effects  of  various 
environments  on  these  materials.   It  has  been  shown  that 
all  of  these  materials  are  subject  to  contamination  or 
purification  in  various  test  environments.   The  residual 
gases  H2,  CO(or  N2),  and  H20,  constitute  the  major  sources 
of  contamination  when  testing  columbium  and  tantalum 
materials  in  vacua.   Under  the  same  conditions,  molyb- 
denum and  molybdenum  alloys  containing  carbon  and  reac- 
tive-metal additions  are  subject  to  serious  decarburizatlon. 
Nonreactive  gaseous  atmospheres  also  cause  serious  changes 
In  material  chemistry,  since  small  quantities  of  noxious 
gases  are  contained  in  the  atmosphere.   Several  promising 
methods  of  circumventing  material  chemistry  changes 
diuing  various  longtime,  high-temperature  exposures  are 
being  used  and/or  evaluated.    (Author) 
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Inventory  rept. 
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Unclassified  report 

Descriptors:  (*TitanIum  alloys.  Mechanical  properties). 
Titanium,  Temperature,  Experimental  data.  Tensile 
properties.  Compressive  properties,  Deformation, 
Failure  (Mechanics),  Toughness,  Stresses,  Aluminum 
alloys,  Vanadium  alloys.  Manganese  alloys.   Molybdenum 
alloys.  Lead  alloys.  Chromium  alloys,  Silicon  alloys, 
Zirconium  alloys.  Niobium  alloys.  Tantalum  alloys.  Tin 
allojrs.  Boron  alloys.  Iron  alloys.  Data  storage  systenu. 
Data. 

An  inventory  is  presented  which  represents  a  current 
accounting  of  all  the  mechanical  properties  test  data  of 
titanium  alloys  stored  in  the  data  processing  system  opera- 
ted by  the  Mechanical  Properties  Data  Center.'  These 
data  are  available  to  qualified  requesters  in  response  to 
Inquiries  regarding  the  mechanical  strength  and  behavior 
of  titanium  alloys.   In  addition  to  the  measured  test  results, 
information  on  test  environment,  material  condition, 
material  form  and  test  techniques  are  stored  to  supplement 
and  define  the  test  data.   The  inventory  has  been  arranged 


(grouped)  according  to  temperatiire  of  testing  and  within 
these  groups  the  counts  are  further  spread  on  the  basis  <d 
pre-test  conditioning  and  the  presence  or  absence  of  a  notch 
in  the  tested  specimen.   The  Elevated  Temperature  range 
includes  all  tests  conducted  at  100  F  or  over;   the  Low 
Temperature  group  Includes  all  tests  conducted  at  less 
than  30  F;    and  Room  Temperature  Includes  tests  conducted 
at  temperatures  of  30  thru  99  F,  however,  the  majority  of 
this  group  was  tested  at  70  to  90  F.    Pre-test  Conditioned 
specimens  are  those  that  have  been  subjected  to  any  condi- 
tlon(s)  other  than  room  temperature  prior  to  testing,  in- 
cluding pre-loads,  abnormal  temperature  and  envlrcnment 
or  any  combination  of  these.    (Author) 
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Foreign  Tech.  Dlv..  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

ALUMINUM  ALLOYS:    COLLECTION  OF  ARTICLES, 

ed.  by  L  N.  Fridlyander.    25  Aug  64.  222p 

FTD  MT64  196;  TT  64  71606 

Unclassified  report 

Edited  machine  trans,  of  Alyumlnievye  Splavy  (USSR) 
1963,  V.  2.  p.  1-176. 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  ('Aluminum  alloys.  Powder  metallurgy), 
(*Powder  metallurgy.  Aluminum  alloys).  Pipes,  Sheets. 
Foils,  Powder  alloys.  Deformation,  Mechanical 
properties.  Rolling  (Metallurgy),  Wire.  Mechanical 
working.  Welding,  Mlcrostructure,  Welds,  Powder 
metals.  Reports. 

This  collection  covers  questions  of  the  improvement 
of  the  technology  of  obtaining  of  pressed  half-finished 
products  (profiles,  pipes,  sheets,  foil)  and  stamped 
details  from  sintered  aluminum  powder.   There  are 
described  the  properties  of  new  deformable  materials  from 
sintered  alxmilnimi  alloys  (SAS)  with  low  coefficients  of 
linear  expansion.   Collection  Is  Intended  for  engineering- 
technical  and  scientific  workers  of  the  metallurgic  and 
machine-building  Industry,  and  also  for  teachers  and 
students  of  technical  colleges.    (Author) 
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Solar,  San  Diego,  Calif. 

EVALUATION  OF  RMSP  TUNGSTEN  SHEET. 

Quarterly  progress  rept  no,  5,  1  Jul-30  Sep  64, 

by  F.  St.  Germain,  M.  R.  Llcclardello,  G.  Prltchett, 

D.  Jones,  and  A.  Marchese.    15  Oct  64,  66p 

Solar-ER  1399-5 

Contract  NOw63  0786d,  Pro].  3478  62 

Unclassified  report 

Rept.  includes  Appendix  A,  'Elevated  Temperature 
Tensile  Tests  on  Single  Riveted  Joints  of  0.06  and 
0.100  RMSRP  Tungsten  aeet,"  summary  of  Southern 
Research  Institute. 

Descriptors:  (•Tungsten,  Sheets),  (*Sheets,  Tungsten), 
Material  forming,  Drawliig  (Machine  processing). 
Joining,  Brazing,  Diffusion  bonding.  Tensile  properties, 
Mlcrostructure,  Joints,  Riveted  Joints,  Bonded  Joints, 
Mechanical  properties.  Tantalum,  Platinum  alloys. 
Boron  alloys.  Molybdenum. 

FurOier  study  was  conducted  to  determine  the  formabillty 
behavior  of  RMSP  tungsten  sheet  using  a  variety  of  shop 
processes.    Additional  forming  parameters  were  estab- 
lished for  deep  drawing  and  dimpling.   The  results  of  the 


84 


dimpling  teats  on  0.010-  and  0.020-lnch  sheet  to  produce 
0.125-,  0.156-  and  0.187-lnch  diameter  dimples  at  1200  F 
to  1850  F  using  a  resistance-heated,  triple-action  dimpler 
were  unsuocessfuL    Forming  trials  were  conducted  on  the 
deep  drawing  of  0.06-  and  O.lOO-lnch  RMSP  tungsten  cupe 
using  progressive  drawing  techniques  with  a  two-stage, 
single-action  die.   The  results  of  these  studies  Indicate 
that  small  deep-drawn  ciq)s  can  be  produced  from  tungsten 
sheet  using  multi-stage,  slngle-aoUon  dies.   The  Joining 
of  tungsten  sheet  by  resistance  spot  weld  brazing  with 
Interleaves  of  0.002-lnch  tantalum  and  molybdenum  foils 
was  evaluated.    This  method  of  Jotaing  tungsten  sheet  is 
currenUy  not  considered  to  be  a  stitisfactory  Joining 
technique  for  obtaining  crack  free  Joints  for  structural 
applications.    The  platinum/boron  reactive  braze  system 
was  investigated  to  determine  its  WiitabUlty  for  Joining 
RMSP  tungsten  sheet.    Mechanical  Joining  of  tungsten  sheet 
using  tungsten  rivets  was  attempted.   Impacting  of  the  rivet 
material  at  elevated  temperaturesi  was  successful  in  pro- 
ducing tungsten  rivets. 
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RESEARCH  ON  HYDROSTATIC  EXTRUSION  OF  THE 

TZM  ALLOY  AT  AMBIENT  TEMPERATURE. 

Rapt,  for  1  May-1  Nov  63, 

by  A.  Bobrowsky  and  E.  A.  Stack.  Jun  64,  130p 
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Descriptors:  (*Molybdenum  alloyB,  Extrusion), 
(•Extrusion,  Molybdenum  alloys),  Titanium  alloys. 
Zirconium  alloys.  Carbon  alloys.  Tensile  properties. 
Compressive  properties.  Hydrostatic  pressure. 
Temperature,  Heat  treatment,  Mlcrostructure, 
Mechanical  properties,  Deformatltio. 

Tensile  tests  and  oompresslve  tests  under  pressures 
up  to  450,000  psl  on  TZM  mlybdenum  alloy,  at  room 
temperature,  provided  data  on  yield  point,  ultimate  tensile 
strength,  and  ductility  as  a  fxmctlon  of  environmental 
fluid  pressure.  These  data  in  turn  Indicate  the  initial 
feasibility  of  metalworklng  under  pressure  at  room 
temperabire  without  cracking  or  ti*acture.   The  specific 
metalworklng  process  chosen  was  fluld-to-fluid  extrusion. 
The  fulid-to-fluld  extrusion  of  TZM  molybdenum  alloy  was 
conducted  at  room  temperature  at  pressures  up  to 
450,000  psl.   It  was  determined  th«t  any  of  several  fluids 
were  sidtable  as  the  extrusion  medium.   Excellent 
finishes  could  be  obtained  even  from  rough- surface  billets. 
Reductions  in  area  up  to  4:1  were  made  without  fracture, 
although  it  is  believed  that  much  larger  reductions  are 
feasible.   The  experimental  work  was  c<»ducted  on  TZM 
molybdenum  alloy  in  the  forms  of  Stress-relieved, 
recrystallized,  and  as-cast  material.  It  was  found  that 
stress-relieved  material  actually  was  in  a  state  of  high 
residual  stress.   Techniques  were  developed  for 
eliminating  the  difficulties  caused  by  these  stresses. 
(Author) 
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THERMOMECHANKAL  TREATM8KTS  APPLIED  TO 

ULTRA-HIGH  STRENGTH  STEElA 
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Descriptors:  (•Steel,  Toughness),  (•Heat  treatment. 
Steel),  Mechanical  working,  Carbon  alloys.  Nickel  allojrs. 
Cobalt  alloys.  Transition  temperature.  Fracture  (Mecha- 
nics), Temperature,  TransformaUons,  Martenslte,  Micro- 
structure,  Strain  (Mechanics),  Bainite,  Austenlte,  Deforma- 
tion, Electron  diffraction  analysis.  X-ray  diffraction 
analysis,  Tensile  prc^wrtles. 

A  0.46%  C,  9%  Ni,  4%  Co  alloy  steel  is  being  used  to  study 
the  effect  of  thermomechanlcal  treatments  on  high  strength 
steels  with  particular  interest  In  fracture  toughness.    It 
was  found  that  austenlte  deformation  narrows  the  metastafale 
austenlte  bay  region  with  respect  to  both  transformation 
time  and  temperature.    The  A  sub  1  temperature  of  this 
steel  was  found  to  be  approximately  1225  F.    Fifty  peroent 
austenlte  deformation  lowers  the  Ms  temperature  by  10  F, 
but  does  not  significantly  alter  the  range  of  temperatures ' 
over  which  the  bainite  reaction  occurs.    Electron  and  X-ray 
diffraction  techniques  have  been  employed  to  locate  the 
various  stages  of  tempering.   A  marked  Increase  in  frac- 
ture toughness  occurs  over  a  narrow  temperii^  tempera- 
ture Interval  as  the  carbide  in  the  martenslte  changes  from 
epsUonto  cementtte.   Subcoollng  of  this  alloy  is  necessary 
In  order  to  reduce  the  retained  austenlte  content  which  has 
a  substantial  effect  on  the  mechanical  properties.   Strain- 
tempering  treatments  improve  the  strength  of  martensltic 
and  balnittc  structures  but  decrease  the  fracture  toughness. 
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STRENGTHENING  IRON-BASE  ALLOYS  BY  SHOCK 

WAVES. 

Rq>t.  for  15  Jun  63-15  Jun  64, 

by  B.  G.  Ko^ke,  R.  P.  Jewett,  and  W.  T.  Chandler. 
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Descriptors:  (*Iron  alloys.  Hardening),  (•Hardening, 
Iron  alloys),  (•Shock  wavee.  Hardening),  Steel, 
Pearllte,  Martenslte,  Stainless  steel.  Dispersion 
hardening.  Hardness,  Ferrites,  Pressure,  Trans- 
formations, Electron  microscopy.  Loading  (Mechanics), 
Mlcrostructure,  Crystal  lattice  defects.  Electron 
diffraction  analysis. 

A  study  was  conducted  to  obtain  Information  on  the 
mechanisms  of  strengthening  produced  in  iron-base  alloys 
by  hi^i-pressure  shock  waves.   Three  types  of  alloys  were 
studied:   (1)  steels  normally  hardened  by  cold  work,  (2) 
steels  normally  hardened  by  heat  treatment,  and  (3) 
austenitlc  steels.   Principal  Investigative  techniques 
employed  were  transmission  electron  microscopy  and 
hardness  measurements.   These  alloys  were  subjected  to 
explosive  shock  loading  at  158  and  283  kilobars. 
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Descrlptora:  (•Refractory  metal  alloys.  Physical 
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pTopeitie*),  (*Tmisitioii  elements.  Allojre),  Rhenium 
alloys.  Chromium  alloys.  Molybdenum  alloys. 
Tungsten  allojrs.  Grain  structures  (Metalluzgy), 
Stresses.  SensltiTlty,  Magnetism,  Intemal  friction. 
Magnetic  properties.  Antlferromagnetism.  Resistance 
(Electrical),  Temperature,  Crystallography.  Impurities, 
Solubility,  Transition  temperature.  Mechanical  properties. 

The  mechanical  and  electrical  properties  of  the  Oro<q> 
VI-A  metals  are  studied  with  magnetic-susceptibility  and 
antlferromagnetic  methods.   These  results  are  described 
and  fitted  into  the  framework  of  what  is  known  about  the 
electronic  structure  of  the  Gro«9  VI-A  transition  metals 
and  their  alloys. 
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Descriptors:  (^Aluminum  alloys,  I%ase  studies), 
('Phase  studies.  Aluminum  alloys).  (*Castlng, 
Aluminum  alloys).  Eutectics.  Castings.  Microstruoture, 
Diffusion.  Numerical  analysis.  Copper  alloys.  Crystal 
structure.  Solids,  Temperature.  BAagnestum  alloys. 
Zinc  alloys.  Thermal  properties. 

The  analysis  of  the  solidification  curve  for  the  traditional 
cases  of  equilibrium  and  normal  non-equlUbrium  solldiftca- 
tion  has  been  extended  to  Include  computation  for  a  binary 
alloy  of  any  phase  diagram.   An  additional  case,  taking  into 
account  diffusion  within  the  solid  phase,  has  been  analyzed 
to  give  a  solidification  curve  sensitive  to  the  mode  of 
solidification.  In  particular  the  sUe  of  the  solidification 
element.   Expressions  have  also  been  derived  for  each  ol 
the  three  solidification  cases  in  order  to  compute  the  rate 
of  solid  fbrmation,  the  interiace  and  average  composition* 
of  each  phase,  the  rate  of  change  of  the  composition  with 
the  progress  of  the  solidification,  and  the  relation  of  the 
amount  of  non-equUlbrium  phase  to  the  size  of  the  solidifica- 
tion element.   Numerical  analysis  was  used  to  calculate  the 
change  of  the  concentration  profile  on  a  microscale  within 
a  dendrite,  due  to  diffusion  within  the  solid.   Apparatiis  and 
control  equipment  were  designed  and  assembled  for 
controlled  ingot  solidification.   In  addition  to  the  extended 
solidification  heats  described  below,  the  equipment  permits 
(a)  Interrupted  solidification,  (b)  Isothermal  solidification, 
(c)  programmed  solidification,  (d)  unidirectional  solidifica- 
tion, (e)  solidification  under  vibration,  and  (f)  solidification 
with  stirring.    (Author) 
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18.  Military  Science*  and  Oporationt 


AD-607  497  Dlv.   18 

OTS  Prices:  HC  f  1.00/MF  $0.50^ 

Foreign  Tech.  Dlv.,  Air  Foroe  Syttems  Command. 
Wrigfat-Patterson  AFB,  Ohio. 

REVOLUTION  IN  MILITARY  SCIENCE,  ITS  IMPOR- 
TANCE AND  CONSEQUENCES.  MILITARY  ART  ON  A 
NEW  STAGE, 

hy  V.  SokolovskU  and  M.  Cheredaiohenko. 
15  Oct  64.  16p 
FRD  TT64  996;  TT  64  71601 

Unclassified  report 

Unedited  rough  draft  trans,  from  Krasnaya  Zvezda 
(USSR)  1964.  no.  203,  28  Aug.  p.  2-3. 

Descr^lrtors:  (*Nuclear  warfare.  Military  tactics), 
(*Mmtar7  strategy.  Nuclear  weapons).  Armed  forces 
(Foreign).  Theory.  Defense  systwos.  Aerial  warfare. 
Tactical  warfare,  USSR.  | 

The  central  problem  of  modem  mdlitary  art  is  rfoWnaH 
as  the  development  of  new  methods  of  conducting  armed 
oonfllot.  The  changes  involving  the  radical  military- 
technical  re-e<riipping  of  Soviet  Armed  Forces,  are 
described. 


AD-607  520  Dlv.    18,  28 

OTS  Prices:  HC  11.00/MF  $0.50 

Dunlap  and  Associates,  Inc.,  DarlMi.  Comu 
DEVELOPMENT  OF  A  MAN-COMPUTER  SYSTEM  FOR 
SOLVING  A  TARGETING  PROBLEM, 
by  Ugo  O.  Gagllardl.    1964.  2ap     I 
Contract  Nonr360a  00 

Uaolasslfled  report 

Paper  presented  at  the  Western  States  Navy  Research 
and  Development  Cllnlo,  Montana  State  CoUege,  Bozeman. 
22-24  Jul  64.  1^ 

Descriptors:  (^Systems  engineering.  Warfare),  (*Llnear 
programming.  Undersea  warfareO,  (*Submarlnes, 
Sobedullng),  TargsU,  Weapon  systems,  Optlmlxation, 
Search  tlwory.  Guided  missile  dslanse  systems,  Opera- 
tions  research.  Human  engineering.  Deployment, 
Automation. 


11 


This  study  was  oondueted  to  devel^  a  method  for  the 
design  of  computerized  proUem-solvlng  aids.   The  method 
relies  on  the  observation  of  problem-solvliv  behavior  and 
t^lUses  the  evidences  of  heuristic  procedures  displayed  by 
the  subject  as  indicators  of  processing  overloads.  This  In- 
formation Is,  in  turn,  used  to  formulate  problem-solving 
aids  whose  efleottTsness  Is  verlfled  experimentally.  The 
problems  used  were  selected  because  they  have  a  formal 
structure  which  admits  many  inteipretatlons— from  the  de- 
sign of  minimal  switching  circuits  to  the  dispositon  of 
weapon  systems.  The  subject's  task  was  to  allocate  hy- 
pothetical ntlssUe-flring  submarinss  so  that  a  specified 
number  of  targets  was  covered  by  the  fewest  possible 
^ip»«  This  task  could  be  formulated  as  a  linear  integer 
programming  px«blsin  which  was  solvable  by  Gomory's 
algorithm.  However,  oonq>lete  automation  at  the  task, 
using  this  algorithm,  was  undeslra|3|e  because  the  proce- 
dure was  excessively  tlme-consunilDg  when  more  than  a 
few  solutions  were  rcqulrwL  Bivflrimeats  Indicated  that 
the  subject's  prooeselng  limitation*  resulted  in  a  slow  and 
biased  searofa  for  elements  from  wbloh  to  assemble  solu- 
tions. The  aided  system  delegated  ttie  subtask  of  finrfing 
key  elements  to  an  automated  prooees  and  let  the  person 


assemble  these  elements  into  deployments.   The  effective- 
ness of  this  arrangement  was  shown  by  the  fact  that  aided 
subjects  found  more  solutions  and  more  uniformly 
distributed  solutions  than  unaided  subjects.  (Author) 


AD-607  536  Dlv.    18 

OTS  Prices:  HC  $3.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  AMERICAN  SCIENTIFIC  STRATEGISTS. 

by  Bernard  Brodie.  Oct  64.  54p  P-2979 

Unclassified  report 

Prepared  as  the  introductory  chapter  to  a  volume  of 
selected  essays  on  strategy  by  various  American  writers, 
to  be  collected  and  edited  by  Bernard  Brodie  for 
publication.  In  French  translation,  by  Editions  Stock. 
Paris.  1965. 

Descriptors:  (*MlHtary  strategy.  United  States),  (•Re- 
ports, Military  strategor).  History,  Military  publications. 
Military  personnel.  Scientific  personnel.  Professional 
personnel.  Strategic  wariare.  Nuclear  weapons.  Game 
theory.  Decision  m&klng.  Defense  systems. 

Several  selected  essays  by  various  American  military 
writers  are  dlsciissed.   The  articles,  representing  current 
American  strategic  thinking  by  professionals  in  the  field, 
are  being  collected  and  edited  for  publication  In  French 
translation. 


AD-607  565  Dlv.    18,  22,  31 

OTS  Prices:  HC  $4.00/MF  $0.76 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wrigfat-Patterson  AFB,  Ohio. 
NAVAL  AIR  DEFENSE  OF  SHIPS, 
by  K.  V.  Morosow.   20  Oct  64,  223p 
FTD  TT64  585;  TT  64  71605 

Unclassified  report 

Edited  trans,  of  mono.  Luftabwehr  der  Sohlfle. 
Berlin,  1963.  119p. 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descr^tors:  (^Naval  vessels  (Combatant),  Antiaircraft 
defense  systems),  (•Ships,  Antiaircraft  defense  systems), 
(•Antiaircraft  defense  systems.  Shlpbome),  Aerial 
warfare.  Antiaircraft  guns,  Fire  control  sjnrtems. 
Antiaircraft  ammunition.  Rockets,  Guided  missiles 
(&irfaoe-to-alr).  Naval  operations.  East  Germany. 

Contenta:  Deployment  of  alr-oombat  facilities  against 
naval  targets;  anti-aircraft  artillery  (anti-aircraft 
we^x>ns.  ammunitions,  fire-control  equipment,  firing 
preparation):  anti-aircraft  rockets;  combat  e;q>erience 
In  utllizatton  of  aerial  oombat  facilities;  organization  of  air 
defense  aboard  oombet  vessels  under  conditions  of  modem 
warfare. 


AD-607  589  Dlv.   18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  M<mica.  Calif. 

SOVIET  INFLUENCES  ON  AN  ARMS  CONTROL 

ENVIRONMENT, 

by  Thomas  W.  Wolfe.   Oct  64,  18p  P-2996 

Unolassified  report 

This  psper  was  prepared  for  delivery  at  the  Southern 
California  Arms  Control  Woikshop,  El  Segundo,  1-2  Oct  64. 
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Descriptors:  (^Arms  Control,  USSR),  (*USSR,  Arms  con- 
trol). Disa^rmament,  Nuclear  warfare.  Nuclear  weapons. 
Deterrence,  Attitudes,  Communism,  Leadership,  Eco- 
nomics, Power. 

The  sharp  distinction  drawn  by  the  Soviets  between  the 
concepts  of  'arms  control'  and  'disarmament'  is  discussed. 
to  the  Soviet  lexicon,  the  term  'arms  control'  has  been 
given  a  pejorative  flavor.   It  has  been  associated  with 
such  alleged  Western  purposes  as  attempts  to  'legalize' 
nuclear  war,  to  lend  respectability  to  the  arms  race,  and 
to  facilitate  esptonage  against  the  Soviet  camp  under  the 
cover  of  control  over  armaments.   In  short,  the  Soviets 
generally  have  sought  to  picture  arms  control  as  a  devious 
Western  device  to  avoid  genuine  disarmament,  which  they 
define  as  reducing  and  ultimately  doing  away  with  armed 
forces  and  all  their  Institutional  i^jpurtenances. 


AD-607  649  Dlv.    18,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calll 

ANALYTICAL  SUPPORT  FOR  DEFENSE  PLANNING, 

hf  G.  H.  Fisher.   Oct  62.  7p  P-2650 

Unclassified  report 

Presented  at  a  long-range  planning  meeting  held  at 
Allison  Dlv.,  General  Motors  Corp.,  17-18  Oct  62. 

Descriptors:  ('Defense  systems.  Systems  engineering), 
('Systems  engineering,  Defense  systems).  Weapon 
systems,  Costs,  Armed  forces  operations.  Limited  war. 
Strategic  warfare.  Aerial  warfare.  Game  theory.  Dy- 
namic prc^rammlng,  Monte  Carlo  method,  Decision 
making.  Simulation,  Procurement,  Symposia. 

The  subject  of  'analytical  support  for  defense  planning' 
Is  discussed.    Since  World  War  n,  an  important  develop- 
ment in  defense  planning  has  been  the  generation  and  use 
of  new  techniques  for  the  systematic  examination  of 
alternative  proposals  for  future  military  systems  and 
forces,  wlilch  is  called  'systems  analysis.'    The  context 
of  this  analysis  Is  usually  such  that  the  time  horizon  is 
not  'the  present,'  but  rather  some  5.  10,  or  even  15  years 
into  the  future.    This  means  that  the  focus  is  not  so  much 
«q»n  operational  types  of  questions;  instead  it  Is  upon 
development  and  procurement  decisions. 


AD-607  678  Dlv.    18,  12,  22 

OTS  Prices:  HC  $2.00/MF  $0,50 

RAND  Corp.,  Santa  Monica,  Calif. 

AN  APPROXIMATION  ALGORITHM  FOR  AN 

OPTIMUM  AIM  POINTS  PROBLEM, 

by  Sidney  I.  Flrstnun.   22  Apr  59,  30p   P-1678 

Unclassified  report 

Prepared  for  presentation  at  the  National  Meeting 
of  the  Operations  Research  Society  of  America  (15th), 
Washington,  D.  C,  14-15  May  64. 

Descriptors:  (Impact  prediction.  Guided  missiles). 
(*Slte  selection.  Guided  missile  targete),  Targete. 
Vulnerability,  Kill  probabilities.  Military  strategy. 
Operations  research.  Numerical  methods  and 
procedures.  Terminal  ballistics. 

An  algorithm  to  solve  the  particular  problem  of 
assigning  weapons  over  a  target  complex  in  an  effective 
manner  is  considered.   The  case  of  where  to  attach  a 
city-target  complex  with  six  missiles  of  1/2- MT  yield 
which  are  delivered  according  to  a  circular  normal 
distribution  is  examined. 


AD-607  719  Div.    18,  27,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Training  Device  Center,  Port  Washington,  N.T. 

AUTOMATIC  MODEL  PROPULSION  SYSTEM  FOR    • 

3-D  TERRAIN. 

Technical  rept.. 

by  Thomas  McKee.   Sep  64.  lOp 

NAVTRADEVCEN  IH21 

Unclassified  report 

Descriptors:  ('MUItary  strategy.  Display  systems), 
(•Training  devices.  Models  (Simulations)).  (*Propul8laD 
systems.  Models  (Simulations)),  Amphibious  operations. 
Terrain  models.  Vehicles,  Remote  control  systems. 

The  report  introduces  a  novel  approach  to  group  train- 
ing in  tactics,  and  war  game  exercise.    It  describes  a 
dynamic  display  produced  by  automatic  propulsion  of  scale 
model  vehicles  on  3-dimen8ional  terrain  with  capabilities 
for  closed-loop  operatlta  of  an  automatic,  programed 
system  for  maneuver  control  of  up  to  120  vehicles.  (Author) 


AD-607  747  Div.    18 

OTS  Prices:  HC  $1.00/MF  $0.60 

Oklahoma  Univ.  Research  Inst.,  Norman. 
BATTLEFIELD  SIMULATION  FOR  FIRST  ROUND 
ACCURACY  REQUIREMENTS  OF  SIMULTANEOUS  MULTI- 
PLE FIRINGS. 
Technical  rept., 

by  James  A.  Nickel  and  J.  D.  Palmer.    1  Dec  62.  ISp 
Contract  DA34  031AIV679 

Unclassified  report 

Descriptors:  (^Tactical  warfare.  Simulation).  ('Mathe- 
matical models.  Tactical  warfare).  Effectiveness,  Proba- 
bility, Stochastic  processes.  Damage,  Target  acquisition. 

The  tactical  situation  of  determining  the  minimum 
accuracy  requiremente  of  simultaneous  multiple  firings  on 
a  single  target  has  been  interpreted  to  be  damage  assess- 
ment or  area  coverage  effected  on  a  circular  target.    All 
rounds  were  assumed  to  have  the  same  aim  point  with  the 
centers  of  impact  of  each  pattern  distributed  Independ- 
ently of  all  other  patterns.   The  complexity  of  a  precise 
mathematical  analysis  dictated  use  of  a  stochastic  model. 
This  required  the  design  and  development  of  an  electronic 
Battlefield  Simulator.   The  output  from  the  simulator  has 
been  reduced  to  a  family  of  curves  from  wiilch  the  proba- 
bilities of  target  coverage  could  be  determined  for  a  given 
set  of  parameters.  (Author) 


AD-607  748  Div.    18,  6 

OTS  Prices:  HC  $1.00/MF  $0.50 

Oklahoma  Univ.  Research  Inst..  Norman. 

A  CLOSED  SYSTEM  MODEL  FOR  TARGET 

ACQUISITION. 

by  James  A.  Nickel  and  James  D.  Palmer. 

19  Jun  64.  22p  OURI-TR- 1107-3-4 

Contract  DA34  031AIV679 

Unclassified  report 

Descriptors;  (*Target  acquisition.  Models  (Simula- 
tions)), (*Modials  (Simulations),  Target  acquisition). 
Probability,  Targete,  Detection,  Target  position  indlos- 
tors.  Weapons,  Range  finding. 

The  fundamental  problem  of  target  acquisition  is  to 
locate  the  desired  target  providing  the  necessary  para- 
meters or  coordinates  to  enable  the  weapon  to  fire  upon 
the  target  with  a  maximum  probability  of  a  hit.  It  Is  well 
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known  that  the  weapon  ItMlf  Is  not  staolutoly  accurate 
and  that  ite  rounds  will  fall  within  nme  probabUity  dis- 
tributloQ.   Furthermore  it  is  known  ttiat  any  sensor  device. 
In  locating  the  target  will  also  locate  the  target  to  within 
some  probability  distribution.   It  is  the  purpose  of  this 
report  to  consider  the  nature  of  the  probability  distribution 
in  locating  the  target  through  three  basic  methods  for 
detection,  and  to  consider  a  proposed  closed  system  em- 
ploying weapon,  detector  and  target  for  estimating  this 
cumulative  probability  distribution.   (Author) 


AD-607  780  Dlv.    18,  15 

OTS  Prices:  HC  $1.00/MF  $0.50 

Oklahoma  Univ.  Research  Inst..  Norltan. 
NOMOGRAPH  FOR  THE  DETERMINATION  OF  THE 
COMMON  AREA  OF  DJTERSECTIOH  OF  TWO  DISTRIB- 
UTED CIRCLES, 
by  James  A.  Nickel  and  James  D.  Palmer.  4  Mar  64. 
lip   OURI-TR- 1107-5-9 
Contract  DA34  031AIV679  1 1 

I '  Unclassified  report 

Descriptors:  (*Nomogr^>h8.  Production).  Range  finding. 
Circular  error  probatalUty,  Target  acquisition.  Rings, 
Statlsttcal  dlstrlbuttons.  Analytic  geometry. 

When  two  circles  are  distributed  with  a  specified  prob- 
able error  about  a  connmon  center,  tt»  question  naturally 
arises  as  to  the  area  of  intersection  or  overlap.   This  is 
not  a  constant  but  will  follow  a  probability  distribution 
determined  by  the  distances  between  centers.   It  was  the 
purpose  of  this  report  to  develop  a  nomograph  to  deter- 
mine the  expected  least  upper  bound  at  the  area  overlap 
St  any  prescribed  level  of  assurance.  The  problem  con- 
sists of  two  parts.  One  of  these  is  to  determine  the  area 
of  intersection  of  two  arbitrary  circlee  as  a  function  of 
the  separation  of  their  centers.  The  second  problem  is 
to  find  the  sUtistical  distribution  of  the  distances  between 
oentars.   In  the  third  section,  this  is  shown  to  be  the  same 
distribution  of  a  point  of  impact  from  Ite  intended  center 
of  inqiact,  providing  the  centers  have  a  oonunon  circular 
gausslan  normal  distribution. 


AD-607  767  Dlv.    18,  32 

OTS  Prices:  HC  $3.00/MF  $0.50 


^Jecial  Operations  Research  Office,  American  Univ., 
Washington,  D.  C. 

COUNTERINSURGENCY  BIBLIOGRAl>HY  SUPPLEMENT 
NO.  4, 

by  Margaret  Mugfaisuddln.   Sep  64,  56|>  SORO-RM-64-13 

Unclassified  report 


Operating  under  contract  with  the  Dept.  of  the  Annv 
see  also  AD-433  168. 

Descriptors:  (*Counterin8urgency,  Bibliographies) 
(•Bibliographies,  Counterlnsuiigency),  Guerrilla      ' 
warfare.  MUitary  strategy.  Foreign  poUcy,  United 
States  government.  Warfare,  Models  (Slmulattons) 
History,  Abstracting,  MUitary  InteUigeace. 
Countermeasures. 

Contente:   The  Insurgency  problem;  United  States 
posture;  Administrative  matters;  InteUlgence  and 
counterintelligence;  Population  management;  AntiguerrlUa 
warfare:  Legality  and  morality;  World  War  U:  Ajds 
counterinsurgency;  Post-Woiid  War  n  cases. 


AD-607  888  Div.    18.  23.  29 

OTS  Prices:  HC  $4.00/MF  $0.75 

Electric  Boat  Div.,  General  Dynamics  Corp..  Groton. 
Conn. 

BEHAVIORAL  AND  OPERATIONAL  ASPECTS  OF 

TACTICAL  DECISION  MAKING  IN  AAW  AND  ASW. 

Technical  rept., 

by  Raymond  C.  Sldorsky,  Joan  F.  Houseman,  and 

David  E.  Ferguson.   Aug  64,  116p 

Contract  N61339  1329 

NAVTRADEVCEN  1329  1 

Unclassified  report 

Descriptors;  (*Declsion  making,  Training  devices), 
(♦Training  devices,  Decision  making).  Behavior, 
MUitary  psychology.  Naval  operations,  Psychometrlcs. 
Training. 

This  report  describes  Phase  I  of  a  continuing  research 
program  intended  to  provide  data  related  to  those  aspecte 
of  tactical  decision-making  behavtor  that  can  be  trained. 
The  study  Included  the  deUneatlon  of  the  organization  and 
responslbUities  of  AAW  and  ASW  personnel  as  well  as 
the  development  of  ACADIA  -  a  Taxonomy  of  Tactical 
Declston  Tasks.   Several  behavioral  traite  are  discussed 
In  regard  to  their  appUcablUty  to  the  derivation  of 
generaUzed  behavtoral  criteria.   Also  discussed  is  a 
possible  technique  for  rating  or  scoring  declston  re- 
sponses in  terms  of  various  'operational'  criteria. 
An  experiment  was  conducted  in  which  the  subject  was 
required  to  'implement'  a  course  of  actton  based  on  his 
""^*i^.!f  *^®  relationship  between  his  own  and  an  enemy's 
probablUty  of  success,  both  of  which  Increased  as  a 
function  of  time.   The  results  disclosed  several  charac- 
teristtes  of  human  deciston-making  behavior  relevant  to 
(A^^**"  "«1  utiUsation  of  declston-making  trainers. 
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19.  Navigation 


AD-607  577  Dlv.    19,  30 

OTS  Prices:  HC  $2.00/MF  $0.50 

^ace  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
CALIBRATION  OF  DIVIDED  CIRCLES, 
by  M.  F.  Popelka,  Jr.  and  M.  Smith.   27  May  60, 
37p   STL/rN-60-0000-00108 

Unclassified  report 

Descriptors:  (^Calibration.  Theodolites),  (*Inertlal 
guidance,  Instrumentation),  Optical  instruments. 
Collimators,  Errors,  Rings. 

Calibration  of  angular  devices,  such  as  rotary  tables, 
optical  dividing  heads,  and  gyro  turntables,  requires  the 
utmost  care  and  precision.   Since  these  devices  often 
serve  as  fundamental  measurement  standards  in  testing 
and  evaluating  precision  gyros  and  accelerometers,  their 
calibration  is  of  basic  importance.   A  study  was  therefore 
undertaken  to  investigate  the  techniques  and  limitations 
associated  with  precision  angular  measurements.   The 
results  of  and  the  procedures  used  in  the  calibration  of  a 
Leitz  optical  dividing  head  and  a  Fecker  multlmode  turn- 
table are  described  in  this  report  to  acquaint  the  reader 
with  the  calibration  techniques  presently  used  in  the 
^ace  Technology  Laboratories,  Inc.,  Inertial  Equipment 
Laboratory  and  to  discuss  their  advantages  and  accuracy 
limitations.   Brief  descriptions  of  the  equipment  which 
was  calibrated  and  the  operating  principles  of  the  stand- 
ards employed  are  included.  (Author) 


AD-607  853  Dlv.    19 

OTS  Prices:  HC  $4.00/MF  $1.00 

Foreign  Tech.  Dlv..  Air  Force  Systems  Command, 
Wrlgfat-Patterson  AFB,  Ohio. 
INERTUL  NAVIGATIONAL  SYSTEMS, 
by  V.  S.  Frolov.    14  Sep  64,  128p 
FTD  MT64  57;  TT  64  71637 

Unclassified  report 

Edited  machine  trans,  of  mono.  Inertial'nye  Sistemy 
Navlgatsii,  Moscow,  1963,  126p. 

Descriptors:  (*Inertlal  navigation.  Reviews), 
Accelerometers,  Gyro  stabilizers.  Tracking,  Servo- 
mechanisms,  Navigation  computers.  Aircraft,  Submarines, 
Underwater  navigation.  Errors,  Doppler  navigation. 
Radio  navigation.  Radar  navigation.  Celestial  navigation. 
Scanning,  Spacecraft,  Space  navigation.  Weightlessness, 
USSR. 

A  semi-technical  discussion  is  given  of  operating  condi- 
tions, interaction  of  separate  units  and  causes  of  errors  of 
Inertial  guidance  and  navigational  systems.   Considerable 
attention  is  given  to  analysis  of  the  operation  of  inertial 
systems  under  conditions  of  space  flight  and  their  use  in 
the  single  navigational  complex  of  an  aircraft.  (Author) 
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OTS  Prices:  HC  $3.00/MF  $0.75 

Ewen  Knight  Corp.,  Neecfiiam.  Mass. 
MOLECULAR  ATMOSPHERIC  OXYGEN  HORIZON 
STUDY,  DESIGN  OF  A  PROTOTYPE  RADIOMETER. 
Scientific  rept.  no.  2, 

by  A.  E.  LUley  and  F.  R.  Zatlln.    22  Jun  64,  70p 
Contract  AF19  628  3239.  Pro].  4427.  Task  442702 
AFCRL  64  527 

Unclassified  report 

Legibility  of  Oils  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 
See  also  AD-600  783. 

Descriptors:  (*Radiometer8,  Design),  (*Space  navigation. 
Radiometers),  Atmosphere  models,  Oxygen,  Molecules, 
Satellites  (Artificial),  Horizon  scanners.  Configuration, 
Telemeter  systems. 

The  report  constitutes  a  two-fold  summary  of  theoretical 
analysis  and  systems  design  for  the  purpose  of  utilizing  the 
60  Gc  radiation  characteristics  of  atmospheric  oxygen  for 
horizon  definition  purposes  and  related  measurements.    The 
restUts  of  the  theoretical  analysis  are  specific  and  depend 
directly  upon  the  Van  Vleck-Welsskopf  theory  and  the 
assumed  ARDC  model  atmosphere.    The  departure  of  the 
predicted  horizon  effects  from  the  actual  properties  of  the 
horizon  will  depend  primarily  upon  the  validity  of  the 
ARDC  mode  atmosphere.    The  results  of  the  radiometric 
system  design  may  be  divided  Into  two  categories:    first, 
those  subsystems  that  are  independent  of  the  carrier  ve- 
hicle, and  second,  those  subsystems  wtilch  Interface  with 
the  carrier  vehicle.   The  system  designs  are  supported  by 
laboratory  test  data.   The  theoretical  predictions,  combined 
with  designed  radiometers  and  vehicular  capabilities,  lead 
to  two  possible  modes  of  operation.   Either  of  these  systems 
would  yield  quantitative  data  capable  of  evaluating  the  60 
Gc  atmospheric  oxygen  horizon  for  space  sextant  purpose*. 
(Author) 
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Wolf  Research  and  Development  Corp.,  West  Coooord, 

Mass. 

ERROR  ANALYSIS  3-D  AZIMUTH  (OPTICAL). 

Scientific;  rept,, 

by  Richard  M.  Moroney.    Aug  63,  21p 

Contract  AF19  628  2379,  Pro].  7600,  Tuk  760003 

Unclassified  report 

Descriptors:  (*Azlmufii,  Optical  tracking).  Direction 
finding,  Position  finding,  Errors,  Analysis,  Vector 
analysis.  Least  squares  method.  Matrix  algebra. 
Equations. 

Contents! 

Errors  in  least  squares  solution  of  linear  equation 

Application  to  the  long  line  Azimuth  problem 

Errors  In  the  long  line  Azimuth 

Estimation  of  data  variance  in  least  squares. 
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20.  Nuclear  Physics  and 
Nuclear  Chemistry 


AD-607  494  Dlv.   20,  17 

OTS  Prioes:  HC  $1.00/MF  $0.60 

NsTftl  Rasearoh  Lab.,  Washington,  6!  C. 

NEW  INFORMATION  ON  NEUTRON  BMBRITTLEMENT 

AND  EMBRITTLEMBNT  RELIEF  or  REACTOR  PRESSURE 

VESSEL  STEELS, 

amimary  rept., 

by  L.  E.  Steele  and  J.  R.  Hawttaome,  6  Oct  64,  4ap 

Contract  AT49  5  2110,  Pro]s.  RROOT*  01  46  5409. 

SR007  01  01,  Task  0858 

NRL61flO 

UDclasslfled  report 

Preaented  at  ttte  ASTM  Sympoelum  lUld  In  Chlcaoo. 
m.,  22-24  June  64. 

Descriptors:  (•Reactor  materials.  Steel),  (*Steel, 
Radiation  damage).  (•Radiation  danuge.  Steel),  (*Brtttle- 
■Mss,  Steel),  Neutrons,  Heat  treatment.  Pressure  vessels. 
Reactor  materials.  Ductility,  Tran«ttlon  temperature. 
Temperature,  Cartxn  alloys.  Experimental  data. 

Neutron  embrtttlement  at  the  carbon  and  low-alloy 
steels  investigated  has  been  defined  in  terms  of  Increases 
in  the  nil  ductility  translUon  (NDT)  t«tnperature.  Increases 
In  the  NDT  of  pressure  vessel  ste«l»  m  great  as  S45F 
have  been  observed.   The  extent  of  embrtttlement  has  been 
shown  to  depend  upon  ttie  neutron  exposure,  the  type  of 
steel,  and  the  irradiation  temperature^   Embrtttlement 
relief  through  annealing  heat  treatmoat  at  tenq^atures 
•hove  the  pressure  Teasel  operating  temperature  has  been 
demonstrated.  Stgnlficant  embrtttleximt  relief  was 
observed  even  with  multiple  Irradlatian-anneallng  cycles, 
the  extant  of  relief  being  primarily  de|>eDdent  upon  the 
Irradiation  temperature  and  the  subsaquent  annealing 
tamparatore.   Experimental  data  are  reviewed  with  oon- 
sldaratlon  for  application  to  operating  nuclear  pressure 
veasal  conditions.  Preliminary  results  of  power  reactor 
■urvelllaooe  and  of  the  evaluation  of  one  pressure  vessel 
after  nuclear  sarvioe  are  related  to  experimental 
rasutts.  The  value  of  «»»*«~«tg  the  etnduation  of 
•urvalllance  q>eclnients  and  of  pressure  vessels  after 
removal  from  nuclear  sanrlce  are  reviewed  with  reference 
to  current  unoertalntlea  as  to  poaalble  nuclear  environmental 
'  ""        I  eaeota.  (Author) 
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RAND  Ccip.,  SanU  Monica.  Calif. 
RED  STAR  SBRIBS  ON  ATOMIC 
THE  PHYSICS  OP  THE  BEHAVIOR 
PENETRATING  RAIMATION, 
by  A.  Sadov.  1954.  Up  T-35  pC  9 
TT  64  71619 


ENBICY.    PART  DC 

O)'  NUCLEAR  FORCES- 


UoclM«lflad  report 


Trena.  from  Kraanaya  Zvasda  (USSR)  1954,  13  May,  p.  3. 
Legibility  of  this  doounaant  is  in  part  t«aatlafactoiy. 
Raprodttotkm  has  been  made  from  beat  arallable  copy. 
Sea  also  AD-607  582. 

Deacrtptora:  (nfticlear  parttolaa,  Peoetratlon),  (•Pene- 
tratton.  Nuclear  parttolaa).  U.S.S.R.,  Nuclear  explosions, 
Flaskm,  Oamma-rays,  Neutrons,  Nuclear  forces,  Photons, 
Materials,  Neutron  capture.  Neutron  reactions,  Artificial 
radtoaotlvlty.  Radiation  hasarda.  Radiation  damage. 
Nuclear  properties. 
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OTS  Prices:  HC  $1.00/lilF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 

THE  POSSIBLE  SPREAD  OF  RADIOACTIVE 

INFECTION  BY  THE  FISSION  PRODUCTS  OF  U236, 

by  Hans  Thirring.   23  Sep  49,  24p  T-17 

TT  64  71612 

Unclassified  report 

Trans,  of  Acto  Physlca  Austrtaca,  1949.  v.  2. 
p.  379-400. 

Descriptors:  (•Radiological  contaminattoi,  Flsston 
products),  (*Fission  products.  Mass  destruction 
we^)ons),  Uranium,  Radioactive  isotopes.  Nuclear 
power  plants.  Half  life.  Radioactive  decay.  Radiation 
damage,  Gamma  rays.  Fission  product  poisoning, 
Radiation  tolerance,  Radiological  dosage,  LeOial  dosase. 
Sand,  Dust.  Equations. 

A  highly  industrialized  country,  such  as  the  United 
States,  after  conversion  of  one-fifth  of  her  electricity 
production  facilities  Into  nuclear  power  planto,  is  in  a 
position,  even  with  a  complete  lack  of  atomic  bombs,  to 
make  areas  uninhabitable  whteh  are  greater  toan  Qie 
sum  of  the  areas  of  all  towns  and  cities  of  a  large 
country.   The  particular  miliUry  value  of  this  criminal 
weapon  of  radioactive  contaminaticm  by  the  fission 
producto  of  U235  can  be  found  in  the  fact  ttat  the  enemy's 
residences  and  industrial  instaUations  are  undamaged 
while  the  population  are  either  killed  or  driven  away.  ' 
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RAND  Corp.,  Santa  Monica,  Calif. 

RED  STAR  SERIES  ON  ATOMIC  ENERGY.    PART  X. 

THE  PHYSICS  OF  THE  BEHAVIOR  OF  NUCLEAR  FORCES- 

RADIOACTTVE  SUBSTANCES, 

by  A.  Sedov.    1964,  lOp  T-35  pt.  10 

TT  64  71613 

Unclassified  report 
Trans,  from  Krasnaya  Zvezda  (USSR)  1954,  20  May,  p.  3. 

Descriptors:  (•Nuclear  energy.  Nuclear  forces).  (*Nuclear 
forces.  Radioactivity).  (*Radioactlvity,  Nuclear  energy). 
Radioactive  Isotopes,  Fission,  Nuclear  particles.  Uranium. 
Nuclear  ejq)loelons,  USSR. 


AD-607  597  Dlv.   20 

OTS  Prioes:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

RED  STAR  SERIES  ON  ATOMIC  ENERGY.   PART  VHI 

THE  PHYSICS  OF  THE  BEHAVIOR  OF  NUCLEAR  FORCES' 

LIGHT  RADIATION, 

by  M.  Arkhlpov.   1954,  lOto  T-35  pt.  8 

TT  64  71623 

Unelassified  report 

Trans,  from  Krasnaya  Zvezda  (USSIQ  1954,  8  May,  p.  3. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproductton  has  be«i  made  from  best  available  copy 
(See  also  AD-607  582). 

Descriptors:  (•Light,  Nuclear  explostons),  (•Nuclear 
explostons.  Light),  Temperatures,  Surface  temperatures 
Light  pulse.  Ultraviolet  radiation.  Infrared  radlatton. 
Bums,  Recombination  reacttons.  Radiation  damase 
Radiation  hazards.  ^^ 

This  report  oonsista  of  a  popularized  article  on  Ilgjtt 
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radiation  produced  by  nuclear  explosions.   The  causes, 
profwrttes,  effects  and  associated  phenomenon  are 
discussed  without  technical  details. 
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Coast  and  Geodetic  Survey,  Washington,  D.  C. 

SURFACE  MOTIONS  FROM  AN  UNDERGROUND 

EXPLOSION, 

by  D.  S.  Carder,  W.  K.  Cloud,  L.  M.  Murphy,  and 

J.  H.  Hershberger.  Jun  58.  60p 

Pro].  26  4d 

WT1530 

Unclassified  report 

Rept.  OD  Operation  Plumbbob,  Nevada  Test  Site, 
May-Oct  57. 

Descriptors:  (*Nuclear  explosions.  Underground  ex- 
plosions), (^Underground  explosions.  Shock  waves), 
(*Shock  waves.  Surfaces),  («Surface8.  Motion),  Seismo- 
graphs, Seismological  stations.  Propagation,  Accelera- 
tion, Attenuation,  Mathematical  analysis,  E}q>Ioeion 
effects.  Surface  properties. 

Seismic  effects  of  Rainier,  a  1.7-kt  nuclear  shot  de- 
tonated 900  feet  underground,  were  measured  in  terms  of 
ground  surface  motion  at  ten  strong-motion  seismograph 
stations  located  1200  to  45,000  feet  from  the  source.   In 
addition,  records  were  borrowed  from  seven  teleseismic 
stations  located  100  to  300  miles  from  the  source.   Re- 
corded accelerations  attenuated  from  a  maximum  single- 
component  value  of  2.6  g  at  1280  feet  to  0.009  g  at 
17.640  feet.   Gutenberg- Richter  magnitude  of  Rainier,  cal- 
culated as  for  a  natural  earthquake  from  seven  Wood- 
Anderson  seismograph  records,  was  4.6.    Earthquakes  of 
4.6  magnitude  are  felt  up  to  60  miles  from  the  epicenter, 
however.  Rainier  was  felt  by  only  a  few  observers  at  2- 
1/2  miles.  Seismologists  at  establistted  teleseismic  sta- 
tions were  able  to  pick  out  Ralnier's  elastic  wave  signa- 
ture  on  seismograms  at  considerable  distance.   Very 
small  amplitude  waves  from  Rainier  were  found  on  the 
Coast  and  Geodetic  Survey,  College,  Alaska,  seismogram. 
3600  km  avray,  although  attempts  in  the  eastern  United 
States  at  distances  of  2000  to  3000  km,  using  conventional 
instnmients,  were  not  successful. 


separated  from  the  mesa  over  the  charge  and  subsequently 
fell  back  into  place.   The  only  significant  vertical  displace- 
ment occurred  at  or  near  ground  zero  and  reached  a 
maximum  of  approximately  0.9  feet.   Both  acceleration  and 
horizontal  s«irface  strain  measurements  suggest  that  the 
principal  disturbance  on  the  mesa  surface  was 
confined  to  a  small  region  around  g^und  zero;  however, 
the  measurements  on  the  slope  <»«Hif>at^  significant  earth 
motion.   Velocity  data  (Integrated  accelerattons)  indicate 
that  the  layering  characteristics  of  the  medium  exert  a 
great  influence  upon  the  severity  of  the  ground  motion. 
The  displacement-time  (double-integrated  accelerations) 
data  at  surface  zero  agrees  well  with  photographic 
data.   In  general,  the  peak  displacements  indicate  that  the 
cap  rock  moved  up  and  away  from  surface  zero,  wiiereas 
the  permanent  displacements  on  the  mesa  show  that  the 
Jinal  positions  of  the  stations  are  downward  and  Inward 
toward  surface  zero,  relative  to  preshot  position.    (Author) 
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nT  Research  Inst.,  Chicago,  111. 

CLCSE-m  TIM E-OF- ARRIVAL  MEASUREMENTS  FOR 

YIELD  OF  UNDERGROUND  RAINIER  SHOT, 

by  D.  C.  Anderson  and  F.  B.  Porzel.   Jul  59,  232p 

ProJ.  25  1 

WT  1495 

Unclassified  report 

Rept.  on  Operation  Plumbbob. 

Legibility  of  this  document  is  in  part  unsatisfactory. 

Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Nuclear  explosions.  Underground 
explosions),  (*Shock  waves.  Nuclear  e;q)losions). 
Measurement,  Thermal  radiation.  Explosion  effects. 
Data,  Doppler  systems.  Test  methods.  Pressure 
switches,  Recording  systems.  Velocity. 

The  main  objectives  were  as  follows:  (1)  To  fkimlsh 
a  best  estimate  of  the  total  energy  release  from  the 
detonation  (2)  To  determine  the  energy  partition  which 
occurs  at  the  various  interfaces  (3)  To  determine  the 
hjrdrodynamlc  variables  which  contribute  to  an  understand- 
ing of  the  phenomenology  of  the  underground  explosion. 
The  raw  data  obtained  are  presented. 
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Stanford  Research  Inst.,  Menlo  Park,  Calif. 

SURFACE  MOTION  FROM  AN  UNDERGROUND 

DETONATION, 

by  L.  M.  Swift  and  D.  C.  Sachs.   1  Apr  59,  93p 

Pro].  26  4a 

WT  1528 

Unclassified  report 

Kept,  on  Operation  Plumbbob,  Nevada  Test  Site, 
May-Oct  57. 

Descr^rtors:  (^Nuclear  explosions,  Underground 
explosions),  (^Underground  explosions.  Shock  waves), 
(♦Shock  waves,  Surfaces),  (•Surfaces,  Motion), 
Explosion  effects.  Propagation,  Nuclear  explosion 
damage.  Acceleration,  Strain  (Mechanics). 

Surface  and  near-surface  acceleration  and  strain  were 
measured  on  a  deep  underground  nuclear  burst  (Rainier 
Shot;  900  feet:  1.7  kt)  to  permit  extrapolation  of  results 
to  nuclear  detonations  of  other  yields  under  different 
test  or  employment  conditions.    Results  indicate  that 
a  large  earth  cap,  probably  Including  more  than  one  chunk. 
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Federal  Civil  Defense  Administration,  Battie  Creek, 

Mich. 

AERIAL-MONITORING  OPERATIONS  DEVELOPMENT, 

by  Fred  R.  Rehm.   Mar  61,  28p 

ProJ.  36  4 

WT  1485:  N62  13464 

Unclassified  rqioit 

Rept.  on  Operation  Plumbbob,  Nevada  Test  Site, 
May-Oct  57. 

Descriptors:  (*Radlatton  monitors,  Airborne),  ('Nuclear 
explosions,  Underground  explosions).  Health  physics  In- 
strumentattoD,  Feasibility  studies.  Acceptability,  Exper- 
imental data.  Civil  defease  systems. 

Operations  were  conducted  to  obtain  information  by 
aerial,  automotive,  and  ground  monitoring  radiological 
surveys  for  the  purpose  of  evaluating  and  correlating 
the  data  and  methods.    The  results  of  the  aerial  surveys 
have  been  evaluated,  and  correlation  factors  have  been 
developed  for  the  CD  V-710  meter  which  permit  the  intei^ 
polation  of  aerial  readings  as  groundlevel  radlatioa 
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Intensities  within  a  range  of  ±50  iper  cent.   The  feaslbUlty 
and  practicabiUty  of  aerial  survey  as  a  radiological 
monitoring  tool  was  esUbllshed.   The  CD  V-710  was 
estabUshed  as  a  practical  Interlih  aerial-survey  instrument. 
The  development  of  an  instrument  having  greater  suitability 
for  aerial  monitoring  than  present  civil  defense  instruments 
is  encouraged.   It  is  recommended  that  further  aerial- 
survey  operational  studies  be  cosducted  at  any  future 
continental  test  series.   (Author) 
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Federal  CivU  Defense  Adminlsti  B»ion,  Battle  Credc, 

EFFECT  OF  FALLOUT  CONTAl  lllNATION  ON  RAW 

AGRICULTURAL  PRODUCTS, 

by  ^arold  V.  Leininger,  Edwin  P,  Laug,  Raymond  D 

Chapman,  Homer  J.  McConnell,  aad  Alan  T  Soiher  ' 

Mar  58,  19p  ^  •  -^        . 

Pro].  38  2 

WT  1497 

Unclassified  report 

Rept.  on  Operation  Plumbbob.   N^lada  Test  Site, 
May-Oct  57.    Prepared  in  cooperation  with  Food  and 
Drug  Administration,  Washington;  D.  C. 

Descriptors:  (♦Nuclear  explosions,  Underground 
ejqjloslons),  (♦Irradiated  food.  Radioactive  fallout) 
(•Radioactive  fallout,  Irradiated  food),  Radlobloloor 
Radiation  effects.  Cereals,  Fruits,  Vegetables. 
Decontamination. 


Fruits. 


Wheat,  dried  fruits,  snapped  com  (unhusked),  soya 
beans,  cotton  seed,  and  potatoes  w«re  exposed  to  moderate 
contamination  resulting  from  fallout  under  actual  field 
conditions.    It  was  found  that  water  washing  as  applied 
to  dried  fruits,  soya  beans,  and  cotton  seed  was  relatively 
Ineffective  in  removing  faUout  contamination;  scrubbing 
potatoes,  followed  by  removal  of  the  skins,  was  effecUro 
The  protecting  layers  of  husk  around  ears  of  com 
prevented  the  contamination  of  the  grain  inside.   A 
complete  milling  operation  on  fallout-exposed  wheat 
showed  that  a  considerable  amount  of  contamination  could 
be  removed  by  cleaning  operations  as  well  as  by  separation 
of  the  bran.    Flour  resulting  from  such  contaminated 
wheat  exhibited  relatively  low  residual  radioactivity 
Because  of  the  low  degree  of  contamination  of  the  wheat 
caution  should  be  used  in  extrapolating  tiiese  results  to 
more  severe  situations.    (Author) 
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Nuclear  Defense  Lab.,  Edgewood  Arsenal,  Md. 

A  LISTING  OF  CINDA,  AN  INDEX  TO  THE  LITERATURE 

ON  MICROSCOPIC  NEUTRON  DATA, 

by  Herbert  Goldstein  and  Malvln  Hi,  Kalos. 

1  Jul  64,  790p 

Task  A2  11  039 

DASA  1535;  NDL  SPIO 

Unclassified  report 

Prepared  in  cooperation  with  Coluiibia  Univ.,  New  York 
Courant  Inst,  of  Mathematical  Sclejifces,  New  Yorit  Unlv.' 
N.  Y..  and  United  Nuclear  Corp.,  WWte  Plains,  N.  Y. 
Part  of  the  work  was  supported  by  Contract  AT  30  l' 
GEN72. 

Descriptors:  (♦Neutron  cross  sections.  Indexes),  ('DaU 
processing  systems,  Neutron  cross  sections).  Neutrons, 
Computers.  BibUographles.  Data,  Isotopes,  Chemical 
elements.  Nuclear  cross  sections, 


CINDA  (Computer  Index  Neutron  DAta)  Is  a  blbllogn^ihl- 
cal  index  of  information  concerning  microscopic  neutron 
cross  sections  and  allied  data  for  specific  elements  and 
isotopes.   It  covers  the  Uterature,  both  pubUshed  and 
unpubUshed,  since  the  beginning  of  1956.    While  the 
references  covered  mosUy  report  on  measurements,  CINDA 
also  includes  theoretical  calculations,  cross  section  evalu- 
ations and  compilation  Insofar  as  they  refer  to  specific 
target  nuclei. 


AD-607  921  Dlv.    20 

OTS  Prices:  HC  $6.00/MF  $1.25 

Holmes  and  Narver,  Inc.,  Las  Vegas,  Nev. 
PRESHOT  AND  POSTSHOT  STRUCTURE  SURVEY 
Final  rept. 
Dec  63,  208p 
Contract  AT29  2  20 
ARPA  VUF1015 

Unclassified  report 

Rept.  on  Vela  Uniform,  Pro].  Shoal,  Fallon,  Nev., 
26  Oct  63. 

LegibiUty  of  this  document  Is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Nuclear  e;q)loslon  damage.  Structures) 
Nuclear  explosions.  Photographs,  Safety,  Underground' 
explostons,  Nevada. 

This  survey  was  conducted  In  accordance  with  the  re- 
qpilrements  of  the  Operational  Safety  Plan,  Project  Shoal, 
dated  May  1963.   The  report  documents  the  preshot  and 
postshot  condition  of  all  structures  within  10  miles  of 
Ground  Zero  (GZ),  plus  structures  at  Salt  WeUs  and 
surface  structures  at  mines  that  were  included  in  the 
mine  survey.   The  structures  were  surveyed  in  order  to 
document,  photographically  and  in  writing,  any  physical 
changes  resulting  from  the  Shoal  Event.    A  detailed  report 
covering  each  structure  is  contained  in  Appendix  A. 
These  reports  Include  a  statement  of  the  preshot  condition 
and  comment  on  any  physical  changes  observed.   These 
l^luded  a  report  on  27  properties.   Appendix  B  contains 
321  preshot  and  postehot  photographs,  and  Appendix  C 
consists  of  a  Project  Shoal  Vicinity  Map. 
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Isotopes,  Inc.,  Westwood,  N.  J. 

PROJECT  SPRINGFIELD  REPORT. 

Progress  rept., 

by  Edwin  F.  Danlelsen.    15  Jul  64.  113p 

Contract  DA49  146XZ079 

DASA  1517 

Unclassified  report 

The  initial  distribution  copies  contain  color  which  will 
lie  shown  in  black-and-white  when  it  is  necessary  to 
reprint. 

Descriptors:  (*Atmo8phere,  Radioactive  fallout), 
(♦Radioactive  fallout,  Atmospheric  sounding),  Strato- 
sphere, Tropopause.  Troposphere,  Transport  properties. 
Nuclear  particles,  Air  mass  analysis.  Atmospheric 
sounding.  Flight  paths.  Research  planes.  Radiosondes, 
Meteorological  charts,  Meteorology, 

This  report  is  concerned  with  the  theory  and  confirma- 
tion of  a  stratospheric-tropospheric  exchange  which 
accompanies  a  folding  of  the  tropopause.    Air  from  the 
lower  part  of  the  cyclonic  stratosfAere  is  extruded  to 
form  a  thin  inclined  layer  In  the  troposphere.    The 
SPRINGFIELD  data  prove  that  the  extruded  tropoepherlo 
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layers  contain  radioactivity  concentrations  typical  of  the 
stratosphere.    Concentrations  exceeding  the  tropospherlc 
t>y  one  or  two  orders  of  magnitude  were  oteasured  aboard 
WB-50  and  RB-57  aircraft  on  specially  vectored  flight 
paths.    The  sharp  change  In  concentrations  at  the  bound- 
aries also  confirms  that  the  folding  process  Is  pre- 
dominantly laminar,  so  It  Is  appropriate  to  refer  to  the 
exchange  as  a  transport  rather  than  a  diffusion  process. 
The  agreement  between  the  radioactivity  and  meteorologi- 
cal measurements  Is  remarkable.   Of  particular  value  to 
the  radiochemlst  and  meteorologist  is  the  high  correla- 
tion between  the  concentrations  of  radioactivity  and  the 
potential  vortlclty.   Since  the  latter  can  be  determined 
from  conventional  radiosonde  data,  the  three  dimensional 
distribution  of  the  former  can  be  approximated.    Physical 
processes  capable  of  mixing  the  radioactivity  from  the 
layers  to  the  ground  are  also  discussed,  including  their 
prot>able  distribution  with  respect  to  the  extruded  layers. 
(Author) 
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OTS  Prices:  HC  $2.00/MF  $0.50 

Applied  Physics  Lab.,  Johns  Hopkins  Univ., 
Silver  Spring,  Md. 

GEOPHYSICAL  EFFECTS  OF  HIGH-ALTITUDE  NU- 
CLEAR EXPLOSIONS  OF  1962,  AN  ANNOTATED 
BIBUOGRAPHY, 

by  Edmund  J.  Blau.    1  Oct  64,  40p  TG-230-BS 
Contract  NOw62  0604c 

Unclassified  report 

Descriptors:  (•Bibliographies,  Nuclear  explosions), 
(•Nuclear  explosions.  Bibliographies),  {•Geophysics, 
Nuclear  explosions).  Explosion  effects.  High  altitude. 

The  present  compilation  is  concerned  only  with  geo- 
physical effects  produced  l>y  the  hl|^-altltude  tests  made 
In  1962,  both  American  and  Soviet  .   This  series  is  of 
particiilar  Interest  because  of  the  creation  as  a  result  of 
the  'Starfish  test  of  9  July  of  an  artificial  radiation  belt 
similar  to  the  natural  Van  Allen  belts.   The  extent  and 
duration  of  this  belt  and  the  magnitude  of  other  effects  <rf 
the  explosion  greatly  exceeded  the  results  produced  by 
earlier  high-altitude  nuclear  tests  and  provided  a  stimu- 
lus for  intensive  investigation  all  over  the  world.    In  this 
bibliography,  articles  of  a  purely  theoretical  nature  have 
been  omitted,  as  have  those  concerned  only  with  radio- 
active fallout.   The  total  of  about  170  references  indicates 
the  great  interest  in  the  subject.   The  largest  number  of 
articles  are  concerned  with  the  Starfish  e;q)losion.  since 
this  was  the  earliest  of  the  series  and  produced  the  most 
spectacular  results. 
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AN  EXAMPLE  OF  ONE -DIMENSIONAL  GAS  PLOW  WITH 
FRICTION  AND  HEAT  ADDITION, 
by  M.  L.  Rosenzweig.    10  Sep  59,  21p 
STL/TR-59-0000-00674 

Unclassified  report 

Descriptors:  (•Nuclear  propulsion,  One-dlnoenslonal 
flow),  (*One-dlmen8l(mal  flow.  Heat  transfer),  (•Heat 
transfer.  Nuclear  flow).  Gas  flow.  Friction.  Pressure, 
Stagnation  point.  Pipes,  Equations. 

A  simplified  method  Is  presented  for  the  estimation  of 
heat  transfer  and  pressure  loss  in  problems  involving  the 
flow  of  a  compressible  fluid  through  a  constant  area  pipe 
in  the  presence  of  friction  and  heat  addition.    No  analysis  is 
given;  only  significant  formulas  are  presented.    An  example 
concerning  the  heat  transfer  and  pressure  drop  through  a 
nuclear  rocket  reactor  is  used  to  Illustrate  the  practical  de- 
sign application  of  the  formulas.   The  calculation  leads  to 
design  oirves  indicating  the  effects  of  varying  Inlet  Mach 
number  on  pressure  loss,  exit  Mach  number  and  total  area 
required  to  pass  a  given  mass  flow.  (Author) 


AD-607  769 
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AiResearch  Mfg.  Co..  Los  Angeles.  Calif. 
FLOW  STABILmr  IN  MULTITUBE  FORCED- 
CONVECTION  VAPORIZERS. 

l>y  P.  J.  Berenson.   Oct  64,  88p   AiResearch-L-9448 
Contracts  AF33  615  1551.  AF33  657  8954 
APL  TDRo4  117 

Unclassified  report 

Supported  In  part  by  Atomic  Energy  Conunlssion. 
This  rept  Includes  Appendix,  'A  Photographic  Study  of 
the  Mechanism  of  Forced  Convection  Vaporization.'  by 
P.  J.  Berenson  and  R.  A.  Stone. 

Descriptors:  (*Llquld  metals.  Vaporlzatloa),  ('Nuolear 
propulsion.  Heat  transfer).  Nuclear  reactors.  Boilers. 
Coolants,  Fluid  flow.  Stabilization.  Flow  visualization. 
High-speed  photography.  Pipes.  Vapors,  Drops. 

The  report  describes  work  undertaken  to  resolve  the 
SNAP-50/SPUR  liquid-metal  boUer  two-phase  flow 
stability  problems.   A  review  is  presented  of  existing 
literature  pertaining  to  forced-convection  vaporization 
heat  transfer  and  two-phase  flow  stability.    Dlmenslonless 
simulation  criteria  are  defined  on  the  basis  of  the 
significant  paTamet«rs  determined  from  the  survey.   The 
test  program,  in  which  Freon  113  was  used  as  the  test 
fluid  and  the  values  of  the  dlmenslonless  two-phase  flow 
stability  parameters  applicable  to  the  SNAP-50/SPUR 
boiler  were  simulated,  is  presented.   The  design  of  the 
transparent  closed  test  loop,  which  Incorporates  a 
flve-tube  boiler,  is  described.   Conclusions  and 
discussions  are  presented  based  on  the  measured  data 
and  the  high  speed  photographs  of  two-phase  flow  in  both 
plain  tubes  and  tubes  with  twisted  tape  Inserto,  which 
indicate  that  stable  flow  can  be  achieved  in  the  SNAP- 
SO/SPUR  boUer  by  Inserting  at  the  entrance  of  each  boiler 
tube  an  orifice  which  has  a  pressure  drop  between  100 
.and  200  percent  of  the  two-phase  pressure  drop. 
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OTS  Prices: 
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OUahoma  Univ.  Research  bist..  Ndiman. 

DETERMINATION  OF  THE  MAXIMUM  ALLOWABLE 

WEAPONS  SYSTEM  ERROR, 

by  J.  A.  Nickel  and  J.  D.  Palmer.   Feb  62,  2Sp 

OURI-TR-1107-6-4  i 

Contract  DA34  031AIV679  I 

I '    Unolassifled  repor 

Descr^xtors:  (*Weapoo  systems,  Rrrors),  (*Clro\dar 
error  probable,  Wei«>oo  systems).  Targets,  Probability, 
Mathematical  analysis.  StatlsUciJ  processes.  Nomo- 
graphs, Determination. 

The  determination  of  the  tn«»<miiin  allowable  weapons 
system  error  for  a  single  effects  pwttem  on  a  circular 
target  was  rigorously  developed  from  a  model  using 
mathematical  and  statistical  metbods.   Nomograms  for 
the  solution  were  developed  and  some  examples  cited 
illustrating  the  theoretical  limltattons.  The  functional 
relationships  were  derived  from  geometrical  considera- 
tions specifying  the  maximum  separation  of  target  and 
effects  pattern  centers  giving  a  specified  area  coverage, 
and  a  probability  model  reducing  this  distance  due  to  the 
proUbllity  distribution  of  the  effects  pattern  center. 
(Autboi) 
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Ofclahoma  Univ.  Research  Inst.,  Nohnan. 
METHODOLOGY  UTILIZED  IN  THE  DETERMINATION 
OF  WEAPONS  SYSTEM  ACCURACY  REQUIREMENTS, 
by  James  A.  Nickel  and  J.  D.  Palmer.    16  Dec  63, 
14p  OURI-TR-1107-6-8 
Contract  DA34  031AIV679 

Unclassified  report 

De8cr4>tor8:  (^Weapon  systems,  Cfftetlveness), 
Mathematical  models.  Targets,  Errors,  Analog  systems,, 
Statlstloal  fUncttons.  ProbabUlty,  Costs. 

The  determination  of  Weapons  System  Accuracy  Require- 
ments is  dependent  upon  the  function  of  the  system  and 
accuracy  bounds  of  the  component  parts  of  the  total  system. 
Briefly  discussed  are  accuracy  models  for  three  of  the 
system  components.  Of  these,  two  Idealized  models  fbr 
Target  Location  are  considered.   Futhermore,  an  analogue 
device  is  proposed  fbr  studjrtng  the  affects  of  Weapons 
Orientation  and  Delivery  Errors.   ProUems  of  amal- 
gamation of  errors  compatible  with  restraints  on  tbe  sys- 
tem and  suggestion  for  h.iviUng  then  conclude  tbe  paper. 
(Author) 
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Joint  Publication*  Research  Service),  Washington,  D.  C. 

SHOCK  WAVES,  j 

by  K.  P.  Stanyukovlch  and  Q.  S.  OolHayn. 


21  May  64,  16p 

TT  59  13529 


JPRS(NY)-1595 


Unclassified  report 


Trans,  of  Prlroda  (USSR)  1958,  v.  47,  no.  13,  p.  33-38. 
Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Shock  waves.  Reviews),  USSR,  Theory. 
Propagation.  Gases. 

A  general  discussion  of  shock  waves:  howtheylre 
formed,  where  they  are  encountered,  and  the  nature  of 
their  action. 


AD-607  939  Dlv.   22,  25,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 
PRESSURE  TRANSDUCER  FOR  MEASURING  SHOCK 
WAVE  PROFILES  ADDITIONAL  GAGE  DEVELOPMENT. 
Progress  rept  nos.  38  and  7,  1-31  Oct  64. 
by  R.  F.  Wmiams.   4  Nov  64.  4p 
Contracts  DA49  146XZ096,  DA49  146XZ280, 
Projs.  GSU3713,  GSU4832 

Unclassified  report 

Descriptors:  (•Transducers,  Production),  Shock  waves. 
Measurement,  Pressure,  Meters,  Piezoelectric  crystals. 
Glass,  Epoxy  plastics,  Vibration  Isolators. 

A  method  was  developed  for  the  fabrication  of  trans- 
ducers which  incorporate  a  vacuiui  deposited  layer  as  fb» 
piezoreslstlve  element   The  layer  is  deposited  on  a 
polished  insulator  surface  to  a  thickness  of  the  order  of 
0.0001  Inch.    A  parallel  faced  slab  of  Insulator  Is  bonded  to 
the  polished  surface  after  deposltton  of  the  piezoreslstlve 
element 
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National  Marine  Consultants  Dlv..  Interstate  Electronics 

Corp.,  Anaheim,  Calif. 

PROBE  MEASUREMENTS  OF  UNDERWATER 

EXPLOSION  BUBBLES. 

Final  rept, 

by  Donald  R.  Bellows  and  Alan  R.  Greenfield. 

Oct  64,  46p 

Contract  Nonr3678  00 

Unclassified  report 

De8cr4>tor8t  (*Probes  (Electromagnetic),  Underwater 
aq>loslons),  (*Underwater  explosions.  Probes  (Electro- 
magnetic)), TNT,  Shock  waves,  Instrumentation,  Calll- 
bratlon.  Bubbles,  Oscillation,  Electrical  conductance. 
Voltage,  Equations,  Environmental  tests.  Measurement 

A  previous  report  1  discussed  various  metiiods  of 
measuring  the  size  and  rate  of  growth  of  tbe  bubble 
proAiced  by  large  underwater  explosions.   It  was  concluded 
In  the  report  that  the  only  feasible  direct  measuring 
system  is  the  probe.   The  construction  and  testing  of  a 
prototype  probe  is  described  in  this  report   Measurements 
of  the  bubble  produced  by  a  4-3/4  pound  charge  of  TNT 
verify  that  the  probe  method  Is  Indeed  feasible  and  also 
quite  accurate.    (Author) 
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Human  Resources  Research  Office,  George  Washington 
Univ.,  Washington,  D.  C. 

THE  EFFECT  ON  TRAINING  AND  EVALUATION  OF  RE- 
VIEW FOR  PROFICIENCY  TESTING. 
Research  memo., 

by  Richard  P.  Kern  and  Paul  D.  Hood.   Aug  64,  24p 
Contract  DA44  188AR02,  Task  NCO  U 

Unclassified  report 

Descriptors:  (*Army  personnel.  Training),  (♦Training, 
Leadership),  (^Leadership,  Test  methods).  Military 
training.  Retention,  Apptitude  tests.  Motivation,  Per- 
formance (Human),  Analysis  of  variance. 

The  research  was  concerned  with  the  development  of  a 
leaderslhlp  training  program  for  potential  Army  noncom- 
missioned officers.   The  major  objective  was  to  conduct  a 
series  of  small-scale  preliminary  studies  which  would 
provide  information  and  experience  that  would  enable  stall 
members  to  (1)  define  appropriate  training  program 
characteristics  and  (2)  develop  tools,  techniques,  and  skills 
necessary  for  conducting  subsequent  field  studies  in  con- 
nection with  proposed  training  programs  for  leader 
preparation.   In  order  to  develop  information  that  would  be 
relevant  in  devising  criteria  for  evaluating  a  leadership 
program,  one  study  dealt  with  some  aspects  of  the  Graded 
Proficiency  Test  given  at  the  end  of  Advanced  Individual 
Training.   The  findings  of  this  study  are  reported. 


by  Llewellyn  WUey.   Jul  64,  17p 
Pro].  7734,  Task  773404 
PRL  TDR64  21 


Descriptors:  (♦Air  force  personnel.  Performance 
tests),  (♦Performance  tests,  ReUabllity),  Officer 
personnel.  Performance  (Human),  Achievement  testa, 
Instructors,  Personality,  Behavior,  Selection. 

Among  the  many  studies  of  selection  and  classification 
instruments,  few  have  shown  high  relationship  between 
selection  tests  and  Job  performance  ratings.    It  was 
hypothesized  that  some  of  the  prediction  failures  could 
arise  from  mixing  Jobs  with  dissimilar  requirements  in 
the  criterion  data.   The  Job  of  tactical  instructor  (TI)  was 
selected  to  test  whether  a  Job  requiring  all  Incumbents  to 
perform  the  same  tasks  would  yield  reliable  performance 
data  which  would  be  predictable  from  a  battery  of 
cpiallfications  ratings.    55  NCO  supervisors  rated 
527  TIs  on  overall  Job  performance  and  on  45  Job 
qualification  characteristics.   By  multiple  regression 
techniques,  it  was  found  that  characteristics  ratings 
accounted  for  75%  of  the  variance  in  the  overall  ratings. 
3  months  later  53  of  the  supervisors  rerated  482  TIs.   Th» 
correlation  between  the  2  ratings  (reliability)  was  .72. 
Overall  ratings  of  309  TIs  by  12  supervisory  lieutenants 
correlated  .63  with  the  reratings.   Ratings  of  the  45  charac- 
teristics accounted  for  60%  of  the  rerate  variance  and  50% 
of  the  variance  of  lieutenants'  ratings.   The  findings 
are  consistent  with  the  hypothesis  that  some  of  the 
unpredictability  of  Job  performance  ratings  may  be  due  to 
mixing  dissimilar  Jobs  in  collecting  criterion  data.    (Author) 
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Personnel  Research  Lab.  (6570th),  Aerospace  Medical 

Dlv.,  Lackland  AFB,  Tex. 

CONTRIBUTION  OF  EDUCATION  TO  THE  RATED 

EFFECTIVENESS  OF  WEATHER  OFFICERS, 

by  Chester  J.  Judy.    Jul  64,  15p 

ProJ.  6755,  Task  675502 

PRL  TDR64  20 

Unclassified  report 

Descriptors:  (♦Officer  personnel.  Education),  (♦Educa- 
tion, CXflcer  personnel).  Air  force  personnel,  Effective- 
ness, Selection.  Statistical  data.  Correlation  techniques. 

This  paper  compares  accuracy  of  prediction  of  officer 
effectlvess  ratings  from  Information  about  educational 
attainment  and  from  Information  about  the  officer's  mili- 
tary record  (grade,  type  of  commission,  source  of  commis- 
sion, aeronautical  rating).    Mullple  regression  techniques 
were  applied  to  data  for  1671  weather  officers.    Results 
showed  that,  althou^  military  grade  and  type  of  commis- 
sion (regular  or  reserve)  were  the  best  single  predictors, 
both  educational  level  and  college  major  were  also  signifi- 
cantly predictive  of  the  officer  efficiency  rating.   In  com- 
bination with  all  the  other  variables,  educational  level  still 
added  significantly  (.01  level)  to  prediction,  but  Information 
about  the  officer's  college  major  did  not.  (Author) 
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Personnel  Research  Lab.  (6570th),  Aerospace 
Medical  Dlv.,  Lackland  AFB,  Tex. 
RELATION  OF  JOB  QUALIFICATION  RATINGS  TO 
PERFORMANCE  RATINGS  OF  BASIC  TRAINING 
INSTRUCTORS.  Unclassified  report 
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Systems  Research  Labs..  Inc..  Dayton,  Ohio. 

DEVELOPMENT  OF  TECHNIQUES  FOR  EVALUATION 

OF  VISUAL  SIMULATION  EQUIPMENT. 

Final  rept,  for  Mar  62-Apr  64, 

by  John  H.  Harshbarger  and  Arthur  T.  Gill. 

Aug  64,  210p 

C(Mitract  AF33  657  8299,  ProJ.  6114,  Task  611405 

AMRL  TDR64  49 

Unclassified  report 

Descriptors:  (♦Fll^t  simulators,  Television  display 
systems),  (♦Television  display  systems,  Flight  simula- 
tors). Astronauts,  Training  devices.  Visual  signals. 
Sweep  generators.  Control  panels.  Video  amplifiers. 
Brightness,  Images,  Viewing  screens.  Photographic 
analysis.  Television  cameras,  Cathode  ray  tube  screens. 
Oscilloscopes.  Performance  (Engineering).  Equations. 

A  study  of  large  area  image  display  by  projection 
television  was  undertaken  to  evolve  technlciues  of  suitable 
image  generation  for  astronautical  flight  simulation 
training.   It  was  necessary  to  develop  a  technique  to 
evaluate  projected  images.   The  display  provided  by  the 
research  apparatus,  the  close-circuit  television  system 
from  an  F-151  Fixed  Gunnery  Trainer,  was  evaluated; 
and  performance  characteristics  of  the  7WP4  periormance 
in  an  ultra-high  resolution  television  system  revealed  the 
tube  to  be  unsulted  to  hlg^  resolution  service.   The  pro- 
jector in  the  F-151  television  system  was  converted  from 
a  conventional  525-llne  system  to  a  high  resolitlon  1029- 
line  system.   The  525-line  format  operated  at  30  frames 
per  second,  with  a  hortzonal  scanning  frequency  of  15.75 
kc  and  a  vertical  scanning  frequency  of  60  cps.   In  the 
1029-line  system,  the  frame  rate  and  vertical  scanning 
frequency  were  retained,  but  the  horizontal  scanning  fre- 
quency was  changed  to  30.87  kc.   The  vertical  sweep  gen- 
erator, sweep  protection,  and  projection  control  circuits 
were  duplicated;  a  video  amplifier  and  horizontal  sweep 
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generator  were  developed;  and  vdlume  of  the  control  equlp- 

S^fhi'^'^T^K*'^  ^^"^  ^*^  ^  3^  ''"^^^  f««t-    Performiicr 
of  the  7WP4  tube  exceeded  the  prediction:  limiting  hori- 
zontal resolution  is  650  to  700  lldes  with  a  welldeflned 
vertical  raster.  (Author) 


AD-607  781  Dlv.   23,  28 

OTS  Prices:  HC  $2.00/MF  $0.50 

Aerospace  Medical  Research  Labs.   (6570th) 
Wright-Patterson  AFB,  Ohio.  ' 

TEST  AND  EVALUATION  OF  QU  MUTATIVE  AND 
QUANTITATIVE  PERSONNEL  HI  OUIREMENTS 
INFORMATION.  I  «u:.nio 

Final  rept.  for  Jan-May  62, 
by  Evan  D.  Stackfleth.   Sep  64,  3m 
ProJ.  1710.  Task  171006 
AMRL  TDR64  65 

Unclassified  report 

Descriptors:  (♦Air  force  personnel.  Performance 
tests),  (♦We^wn  systems.  Human  engineering),  (♦Human 
engineering,  We^Jon  systems),  MiUtary  requirements. 
Selection,  Learning,  Performanw  (Human),  Manpower 
studies.  Maintenance,  Slmulatioi). 

Some  of  the  problems  in  the  validntton  of  personnel 
requirements  developed  and  predicted  in  the  Qualitative 
and  Quantitative  Personnel  Requirements  Information 
reports  are  described.   Included  are  problems  inherent  in 
the  vaUdation  procedures,  such  as  the  nature  of  the 
predictor  (QQPRI),  the  problem  of  criterion  selection 
and  bias,  and  the  changing  nature  of  the  criterion.   Because 
of  the  multiple  nature  of  these  praWems,  available  testing 
techniques  are  not  adequate  to  handle  the  testing  and 
provide  desired  information.   A  sohition  is  presented. 
This  solution  requires  a  procedural  change  whereby  vaU- 
dations  are  conducted  during  different  but  specific  stages 
of  system  devek^ment  and  test.   The  validations  would 
be  oriented  to  obtaining  the  best  vaUdation  at  a  particular 
time  and  for  a  particular  purpose  rather  than  attempting 
an  overall  test.    Methods  are  suggested  for  determining 
manning  deficiencies  and  readjusttot  the  personnel  sub- 
system.  (Author) 


AD-607  782  Dlv.   23,  28,  30 

OTS  Prices:  HC  $4.00/MF  $0.75 

American  Inst,  for  Research,  Pittsturgh,  Pa. 
THE  INVESTIGATION  OF  STEP  SIZE  AND  ERROR 
RATE  IN  PROGRAMMED  INSTRUCTION, 
by  David  J.  Klaus.   Jul  64,  llOp 
Contract  N61339  1208 
NAVTRADEVCEN  1208  1 

Unclassified  report 

Descriptors:  (•Teaching  machlneii,  MiUtary  training), 
Linear  programming.  Learning,  Errors,  Students,  Train- 
ing, Tables,  Training  devices.       1 1 

^  Investigation  was  undertaken  to  ifetermlne  whether 
step  size  in  Unear  programs  could  be  defined,  measured 
and  manipulated,  and  to  determine  the  effects  of  various 
sizes  of  step  on  error  rate  and  achiavement  for  learners 
at  three  levels  of  abiUty.   Response,  cue.  context,  and 
enrichment  components  of  a  frame  were  used  to  define 
both  Intraframe  and  Interframe  step  size.   Numerical 
scales  then  were  developed  to  measure  step  size  and  a 
set  of  manipulations  was  devised  for  use  in  modifying  the 
step  size  of  existing  programs.   Normative  step-size 
values  were  determined  from  a  survey  of  ten  pubUshed 
programs.   The  results  of  the  study  suggest  that,  within 
the  range  of  step  sizes  investigated  and  within  the  range  of 
error  rates  produced,  neither  is  an  Unportant  variable 


PERSONNEL  AND  TRAINING  -  Division  23 


with  respect  to  achievement  regardless  of  the  abtUty  level 
of  the  learner.   It  is  recommended  that  less  consideration 
be  given  to  st^  size  when  writing  a  linear  program  and 
that  less  emphasis  be  placed  on  error  rate  when  revising 
a  program  providing  step  size  and  error  rate  are  not 
excessively  large.   (Author) 


AD-607  787  Dlv.   23,  30 

OTS  Prloes:  HC$1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

THE  TEACHING  OF  COMPUTING, 

by  Fred  Gruenberger.  Oct  64,  6p   P-2998 

Unclassified  rqx>rt 

Descriptors:  (*Educaaon,  Computers),  (♦Computers, 
Education),  Instructors,  Students,  Con4>uter  personnel. 

The  different  reasons  why  teaching  the  fundamentals  of 
computers  are  more  enjoyable  and  different  from  teach- 
ing other  subjects  are  offered. 


AD-607  809  Dlv.   23,  30 

OTS  Prices:  HC  $1.00/MF  $0.50 

Aerospace  Medical  Research  Labs.  (6570th) 

Wright-Patterson  AFB,  Ohio. 

PROGRAMMED  INSTRUCTION  -  PAST.  PRESENT 

FUTURE.  • 

Final  rq;>t., 

by  John  S.  Abma.   Sep  64,  22p 

ProJ.  1710,  Task  171007 

AMRL  TR64  89 

Unclassified  repozt 

Paper  prepared  for  pubUcation  in  'Research  and 
Technology  Division  Briefs,'  third  quarter,  1964. 

Descriptors:  (♦Teaching  machines.  Education), 
(♦Education,  Teaching  machines).  Training,  Learning, 
Automation,  Linear  programming,  Proerammlns 
(Computers).  • 

Programed  Instruction  has  existed  In  Its  present 
forms  for  approximately  ten  years.   Three  major  umroaches 
are:   the  'Adjunct  Autolnstructlon'  of  Sidney  L.  Pressey  the 
Intrinsic  Programing'  of  Norman  A.  Crowder,  and  tiie  ' 
Linear  Programing'  of  B.  F.  Skinner.   Most  current 
research  is  centering  on  linear  programing.   Results 
indicate  Oiat  programed  Instruction  is  successful  in  some 
^jpUcations,  but  not  the  answer  to  aU  training  problems 
The  future  may  see  an  Integration  of  programed  instruction 
and  other  training  techniques  wltiiln  a  systems  approach 
to  training  and  education.   (Author) 
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OTS  Prices:  HC  $3.00/MF  $0.75 

Auerbach  Corp..  PhlladeliAla,  Pa. 
A  STUDY  OF  MANPOWER  REQUIREMENTS  FOR 
TECHNICAL  INFORMATION  SUPPORT  PERSONNEL 
Final  rept.  * 

10  Jan  64,  86p   Auerbach-1150-TR-l 

Unclassified  report 
R^t.  prepared  for  the  Department  of  Labor. 

^swriptors:  (♦Management  planning.  Professional 
^i^lJJIfi^'/H     ",?"°/^  management.  Manpower  studies). 
112^^^^^^°"^  Professional  personnel).  Management 
en^eeringEngtoeering  personnel.  Communication 
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Division  24  -  PHOTOGRAPHY  AND  OTHER  REPRODUCTION  PROCESSES 


A  pilot  study  was  undertaken  by  the  AUERBACH 
Corporation  for  the  Department  of  Labor  to  determine  the 
future  manpower  requirements  for  Technical  Information 
Support  Personnel  (TISP)  to  scientists  and  engineers  In 
the  Ck>mmunlcatlons  Equipment  Industry  (SIC  366).   The 
study  uses  the  case  study  technique  In  eight  selected 
companies  to  define  the  functions  and  skill  requirements 
of  TISP,  to  estimate  the  present  number  of  TISP  in  SIC 
366,  and  to  forecast  the  number  of  TISP  required  through 
1970.   The  study  also  tests  the  methodology  used  and 
recommends  Improved  methods  for  further  study  in  other 
industries.    (Author) 
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25.  PhyBics 


AI>-«07  413  DiT.   25 

OTS  Prloes:  HC  $2.00/kf  F  |0.50 


a^mM  TeohnolOfy  L«b«..  Inc.,  Lot  Angeles,  Calif. 
LONGITUDINAL  PLASMA  OSCILLATIONS  IN  AN 
BLBCnUC  FIELD, 

by  B.  D.  Fried,  M.  Oell-Mann,  J.  0.  Jaokaon,  and 
H.  W.  Wyid.    27  Jun  59,  36p  STL/lll-59-0000-00760 
Oontnot  AF04  647  309 


UnoluslllM  report 

DeMriptore:  (*Pl««ma  oaolllatkiM.  Electric  ftelds), 
(*Electrlcal  fields,  PUsma  oscillations).  Direct  cunmt. 
Electrons,  Ions,  SUtlstical  ftinctJons,  Partial  differential 
equations,  Integral  transforms.  Plasma  physics. 

The  properties  of  longitudinal  plasma  oscillations  in  an 
extenul  electric  field  are  Investlgsted.   In  a  completely 
linear  approgdmstlon,  it  is  found  tfaat  the  direct-current 
electric  field  introduces  essentiaUy  no  new  effects.   A 
<riasi-llnear  approximation  is  also  considered,  in  which 
ooupllngs  between  different  plasma  modes  are  neglected 
while  the  space-averaged  distribution  functions  ar« 
•Mumed  to  be  approximately  Independent  of  time.  In  this 
case,  a  Maxwelllan  distribution  fusctton  Is  found  to  be 
always  unstable  against  the  growth  of  Teiy  long  wavelength 
oscillations.  (Author)  * 


AD-607  416  Dlv.   28,  2 

OTS  Prices:  HC  $4.00/MF  $1.00 

^ace  Sciences  Lab.,  General  Electric  Co.. 

Philadelphia.  Pa. 

DEPARTURES  FROM  THE  SAHA  kOUATION  IN  AN 

OPTICALLY  THIN  NITROGEN  GAfT 

Technical  Information  Series,         |l 

tay  J.  L.  Kulander.   Sep  64,  136p  RM4SD62 

Unclassified  rqwit 

PresMted  at  the  1964  Opacity  Conflarence,  Albuquerque. 
New  Mexico.  September  3-4,  1964.  i 

Descriptors:  (•Nitrogen,  Optical  properties).  Atomic 
eoeipr  levels.  Excitation,  Gas  ionlxatlon.  Thermodynamics. 
Eleotroo  transitions.  Mathematical  models. 

The  populations  of  the  excited  and  Ionised  states  in  an 
ionised  nitrogen  gas  are  calculated  ibr  various  steady 
sUte  non-local  thermoclynamlc  equilibrium  (NLTE) 
situstloas.   The  non-ecpiillbrium  oondlttons  basically 
resuU  from  the  low  electron  deosltiias  considered.   A 

f°*iw°*'S!JfI?°«  °'  ^  **'«y  ^^^  ^  assumed  for  the 
loos  NI -NVm,  The  geometrical  mwlel  consists  of  a 
plsne-parallel  semi-infinite  optlcsl^  thin  Uyer  which  Is 
sssumed  to  bo  maintained  at  a  fixed  electron  temperature 
md  is  irradiated  by  an  external  Plancklan  field  weakened 
by  a  dilution  factor.  W.  Specific  densities  and 
temperatures  tor  which  LTE  holds  (tor  the  particle 
ooouMttons)  in  N  are  presented.  The  electrons  are 
■■•nned  to  have  a  Maxwelllan  distribution.   The 
POfMUtions  are  presented  tor  electron  temperatures 
and  «teinal  rmmattoo  temperatures  ftetween  10.000  ind 
100,OOOK  tor  various  Ws.   (Author) 


AD-607  430  Dlv.   25,  12 

OTS  Prices:  HC  $2.00/Mf  $0.50 

General  Dynamlcs/Astroosutlcs,  Sen  bleoo,  CsUf. 
LIQUID  BEHAVIOR  IN  A  ZERO-G  FtlLD. 
Revised  ed.. 


by  Ta  U.   Sep  60,  34p  AE60-0682 
Contract  AF18  600  1775 


Unclassified  report 


Descriptors:  (*WelghUe8sness,  Liquids),  (♦Bubbles. 
Weightlessness),  Space  environmental  conditions 
Vapors,  Tanks  (Containers),  Rotation,  Stabilization, 
Heat  transfer.  Mercuiy,  Geometric  forms. 

A  closed,  nonrepeUent  metal  tank  was  filled  with  a 
wall-wetting  licpild  and  its  vapor.   The  prlnc^le  of 
minimum  surface  enei^gy  was  used  to  investigate  the 
stable  configuration  of  the  Uquld  in  a  sero-g  field.   A 
sotation  of  the  ls<^rimetrical  problem  for  double  tote- 
grals  was  obtained  which  Includes  the  classical  spherical 
solution  as  a  special  case.  It  was  found  that  If  the 
Uquld  weto  the  tank  wall,  it  will  cling  to  it  and  leave 
a  vapor  bubble  in  the  tank.   The  surface  of  the  bubble 
is  a  mirface  of  revolution.   The  exact  shape  depends 
upon  the  ratio  of  the  volume  of  the  liquid  to  that  of  the 
in^r.   The  result  thus  obtained  was  appUed  to  a  tank 
with  a  surface  of  revohitiwi.   Conditions  are  given  for 

?'*.5.*2f  rSf "  *^"  '"^"^  **"  be  a  sphere.  It  was 
round  that  ihe  temperature  rise  on  the  tank  wall  will 
create  bubbles  tangential  to  the  wall.   These  bubbles 
will  pulsate  until  they  become  laige  enough  to  touch 

bubble  whtoh  will  eventually  Join  the  central  bubble 
by  contect.   ^aU  rotational  disturtances  were  found 

nJlfJIiv'^"**^^**^   Incaseofanonwetting 
^i^  'feroury.  It  was  found  that  the  liquid  wm 

STrJ^orrSL*""  "•"  ""'  '°™  V^«  ^  ^ 

I 

AD-607  435  Dlv.    25 

OTS  Prices:  HC  $2.00/MF  $0.50 

Geophysics  Corp.  of  America,  Bedford.  Mass. 
STABILITY  OF  AN  IRRADIATED  PLASMA  SLAB 
UNDER  CRITICAL  POWER  LOADING, 
by  E.  T.  Florance.  R.  V.  SUlars.  and  J.  I.  F.  King. 
Sep  64.  50p  ^ 

Contract  AF30  602  3297,  Pro).  5579,  Task  557904 
RADC  TDR64  272 

Unclassified  report 

Descriptors:  (•Plasma  plqrsics.  Statistteal  mechanics) 
Ionization  potentials.  Kinetic  theory.  Diffusion,  Radio- 
frequency  power.  Electrons,  Distribution.  Stability. 
Functions.  Mathematical  models.  Graphtes. 

The  effecte  of  an  upper  bound  on  the  Ionization  frequency 
for  a  plasma  slab  Irradiated  with  intense  microwave 
power  are  investigated  using  a  Ch^man-functlon  model. 
A  quadrature  algorlOiin  Is  developed  for  the  numerical 
computation  of  exact  steady-state  electron  density  profiles. 
The  resulte  for  both  stable  and  unstable  profiles  are 
analyzed  In  terms  of  a  stability  condition  Involving  the 
deposition  rate  of  microwave  power.    The  dynamics  of 
the  electron  dlstrlbutl<»  within  the  slab  Is  treated 
approximately  by  constraining  the  density  profiles  to 
a  sinusoidal  form.   A  dynamical  interpretation  of  stabUlty 
then  emerges  from  the  iwroxlmate  electron  gain-loss 
equation.    The  stability  problem  is  also  formulated 
p-aiAlcally  by  the  introduction  of  a  potential-like  function. 
Steady-state  characteristic  curves  for  the  plasma  slab 
are  calculated  using  sinusoidal  density  profiles;  typical 
contours  <rf  constant  net  electron  gain  rate  are  similarly 
presented.   (Autiior)  ' 
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Westln^iouse  Research  Labe.,  Ptttobur^,  Pa. 
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SPIN  RELAXATION  OF  E'  CENTERS:   TEMPERATURE 

DEPENDENCE  IN  Ge02  GLASS. 

Scientific  rept.  no.  2, 

by  J.  G.  Castle,  Jr.,  D.  W.  Feldman,  and  J.  Murphy. 

Oct  64.  28p 

Contract  AF19  628  3838,  Proj.  4608,  Task  460801 

AFCRL  64  598 

Unclassified  report 

Descriptors:  (*Germanlum  compounds.  Dioxides), 
(*Nuclear  spins.  Relaxation  time).  Crystal  lattice  defects. 
Color  centers.  Strain,  Nuclear  magnetic  resonance, 
Fhonons,  Electrons. 

fifeasurements  of  the  spin  relaxation  time,     ,  of  E'  centers 
In  germanla  glass  were  made  at  3  kOe  for  temperatures  from 
1.2*  K  to  25*  K.    An  accurate  fit  to  the  data  is  obtained  by  the 

^         -1 
expression  1/   =  A  +  BT  +  C/(e      -  1)       where  the  same 

activation  temperature  of  x  T  =  11  ±  2*K  applies  to  both  ihe 

samples  tested.   One  sample  had  A  =  0,  B  =  0.6  sec~^*K~  , 

and  C  =  240  sec~^  the  other,  values  about  1.5  times  larger. 

An  interpretation  is  discussed  in  terms  of  the  local  strain  at 

the  site  of  each  E'  center  having  a  large  value  for  phonon 

frequencies  approximately  equal  to  that  of  a  localized 

mechanical  resonance  mode.  (Author) 


The  present  work  is  ooncemed  with  the  nature  of  the 
interior  solution  and  the  influence  coefficients  of  shallow, 
spherical,  thin,  elastic  shells  (or  equlvalently  a  shallow, 
thin,  elastic,  paraboloidal  shell  of  revolution)  which  are 
homogeneous,  isotropic,  closed  at  the  apex,  and  of  uniform 
ttilclmess.   The  investigation  is  carried  out  wlttiin  the 
framework  of  the  usual  shallow  shell  theory  for  small 
displacements  and  negligible  transverse-shear  deforma- 
tions.  Exact  interior  solutions  are  obtained  for  shells  acted 
upon  by  edge  loads  and  edge  moments.   The  constants  of 
integration  associated  with  these  interior  solutions  are  ex- 
panded asymptotically  in  inverse  powers  of  a  large  param- 
eter.  Retaining  only  the  leading  term  of  these  expansions 
leads  (in  most  cases)  to  known  t^proximate  results.    Explicit 
expressions  for  the  second-order  terms  are  obtained.   It  is 
shown  that  these  second-order  terms  play  a  significant  role 
in  a  certain  class  of  problems.    The  relative  Importance  of 
the  membrane  and  Inextenslonal  bending  stresses  in  the 
interior  of  the  shell  Is  discussed.   The  exact  and  asymptotic 
influence  coefficients  are  obtained.   The  Interior  stress 
state  of  shells  subjected  to  polar  harmonic  axial  surface 
loads  is  also  Investigated  by  the  same  procedure.  (Author) 
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OTS  Prices:  HC  $1.00/MF  $0.50 


AD-607  446  Div.    25 

OTS  Prices:  HC  $2.00/MF  $0.50 

I 
David  Taylor  Model  Basin,  Washington,  D.  C. 
A  MANUAL  FOR  WAVEFORM  ANALYSIS, 
by  Alice  W.  Mathewsoo.   Jan  52,  27p 
DTMB794 

Unclassified  report 

Descriptors:  (^Instruction  manuals,  Harmonic 
analysis),  (^Harmonic  analysis,  Instrvictlon  manuals). 
Wave  analysers.  Vibration,  Sound,  Electricity, 
Numerical  analysis.  Potential  theory. 

In  the  analysis  of  vibration  records  a  laborious  harmonic 
analysis  may  frequently  be  avoided  by  direct  comjiarison 
of  the  records  with  the  waveforms  obtained  by  combining 
simple  harmonic  functions  of  various  frequencies ,  phase 
relations,  and  amplitudes.    A  reasonably  accurate  harmonic 
analysis  of  such  records  is  essential  for  their  interpreta- 
tion.  The  purpose  of  this  manual  is  to  present  a  simple 
guide  for  the  approximate  analysis  of  such  records.   A 
group  of  sample  curves  and  their  sinusoidal  components, 
which  represent  the  most  frequent  forms  encountered, 
has  been  plotted  for  the  convenience  of  technical 
personnel  in  the  fields  of  vibration,  sound,  and 
electricity.   The  waveforms  included  are  combinations 
of  the  fundamental  and  higt>er  harmonics  up  to  and 
including  the  fourth  harmonic.   Each  combination  Is 
plotted  for  phase  angles  from  0  to  2  Pi  taken  in  increments 
<rf  Pl/4. 


Little  (Arthur  D.)  Inc.,  Cambridge,  Mass. 

THE  ACTIVATION  ENERGY  OF  VISCOUS  FLOW  OF 

PURE  WATER  AND  SEA  WATER  IN  THE  TEMPERATURE 

REGION  OF  MAXIMUM  DENSITY. 

Technical  rept.  no.  4, 

by  R.  A.  Horne,  R.  A.  Courant,  D.  S.  Johnson,  and 

F.  F.  Margosian.    31  Oct  64,  19p 

Contract  Nonr4424  00,  Pro].  NR051  460 

Unclassified  report 

Prepared  for  publication  in  The  Journal  of  Chemical 
Physics. 

Descriptors:  (•Heat  of  activation.  Viscosity),  (•Viscosity, 
Fluid  flow),  ('Fluid  flow.  Heat  of  activation).  Sea  water. 
Water,  Density,  Temperature,  Electrolytes,  Electrical 
ccnductance.  Transport  properties. 

The  viscosity  of  pure  water  and  sea  water  have  been 
measured  at  one  atmosphere  over  the  temperature  range 
-2  to  +12C.    The  temperature-dependence  of  the  activation 
energy  of  viscous  flow  of  water  and  aqueous  electrolytic 
solutions,  unlike  that  of  the  activation  energy  of  the 
electrical  conductivity  of  aqueous  solutions  of  salts,  does 
not  exhibit  a  maximum  near  the  temperature  of  maximum 
density.   This  dissimilarity  casts  doubt  upon  the  hypothesis 
that  viscous  flow  and  'normal'  electrical  conductivity  both 
have  the  same  slow  step,  namely,  'hole'-formatlon  in  the 
water.  (Author) 
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Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 

MEMBRANE  AND  BENDING  STRESSES  IN  SHALLOW. 

SPHERICAL  SHELLS. 

Technical  rept., 

by  F.  Y,  M.  Wan.    11  Aug  64.  48p   LL-TR-317 

Contract  AF19  628  500 

ESD  TDR64  362 

Unclassified  report 

Descriptors:  (^Elastic  shells.  Stresses),  ^heres. 
Loading  (Mechanics),  Deformation,  Boundary  value 
problems.  Mechanics,  Mathematical  analysis. 


Microwave  Lab.,  Duke  Univ.,  Durham,  N.  C. 

DUKE  MICROWAVE  LABORATORY  REPORT  NO.  28, 

NOVEMBER  1,  1959-FEBRUARY  1,  1960. 

1  Feb  60,  10  Ip 

Contract  AF18  600  497,  ProJ.  R357  10  6 

Unclassified  report 

Descriptors:  (*Mlcrowave  spectroscopy.  Reports). 
Bibliographies,  Millimeter  waves.  Physics,  Solutions, 
Dielectric  properties,  Transport  properties,  Electrone, 
Flames,  Measurement. 

Contents:   (A)  Papers  published  during  period  of  contract; 
(B)  Technical  reports  -  (1)  Millimeter  and  submillinieter 
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waves  in  piiysics,  (2)  Dielectric  reUudstion  of  dilute  solu- 
tions in  the  millimeter-wave  region,  (3)  Determination  of 
the  oollisKM)  frequency  of  free  electrons  in  flames  by  micro- 
wave absorption  measurements,  (4)  nteasurements  of  free 
electrons  in  flames. 
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Descriptors:  (*Semiconductors,  Traasport  properties). 
(♦Phonons,  Scattering),  (•Crystal  lattices,  Vlbratioi^, 
Silicon,  Quantum  mechanics.  Electrons,  Electric  fields. 
Acoustics,  Carbon. 

The  work  is  ooocemed  with  the  exploration  of  interaction 
Of  phonons  (lattice  vibrations)  with  charge  carriers  and 
effects  closely  related  to  these.   The  first  major  accony)Ush- 
msDt  was  the  discovery  of  the  transmitted  phonon  drag  in 
silicon  apa  structures.   Subsequently,  the  transmitted 
phonon  drag  was  used  to  explore  a  variety  of  scattering 
phenomena,  all  in  silicon.   During  the  first  phase,  the 
transmitted  phonon  drag  was  investigated  using  electrical 
Input  field  of  less  than  10  volte/cm.   HecenUy,  main  em- 
phasis was  put  CD  'high  field'  experlmeats  in  which 
electrons  interacting  with  the  phonons  are  accelerated  to 
those  drift  velocities  which  are  larger  than  the  sound 
velocity  in  silioon.   (Author) 
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Experimental  results  on  the  frequency  $pectra, 
vibration  modes,  and  structural  damping  of  a  series  of 
thin-walled  cylinders  subjected  to  intertial  pressure  are 
presented.    Within  the  estimated  accuracy,  the  experimental 
resulte  show  goocJ  agreement  with  the  features  predicted 
by  the  linear  theory  of  elastic  shells,    (^^ithor) 
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Descriptors:  (*Magnetohydrodyn«mios,  Generators). 
(•Electric  power  production,  Magnetohydrodynamios) 
Energy  conversion.  Explosions.  RDX.  Plastic  ej^losives. 
Charges  (Explosive),  Geometric  forms.  Plasma  medium. 
Additives,  Electric  oonductanoe.  Inductance,  Magnetic 
fields,  Cirouite.  ««hsiiouo 

Experimental  and  theoretical  studies  of  ei^losive 
driven  MHD  generators  are  reported.  Eaqwrimeotal 
studies  In  a  1  X  4  inch  linear  channel  covered  explosive 
cha^  geometry  effects,  various  seed  materials,  plasma 
«ad«>tance,  and  a  determination  of  the  plasma  inductance. 
A  radial  e^^losive  driven  MHD  generator  experiment 
is  described  and  theoretical  relations  are  devel<»ed. 
(Author) 


AD-607  521  Div.   25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Thompson  Ramo  Wooldridge,  Inc.,  Los  Angeles,  Calif. 
THE  INTERNAL  PRESSURE  REQUIRED  IN  A  THIN 
CYLINDRICAL  SHELL  UNDER  BENDING  AND 
COMPRESSION,  TO  ATTAIN  A  CONTROLLED  AND 
STABLE  REGION  OF  CRIPPLING, 
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Unclassified  report 

Descriptors:  (•Structural  shells.  Pressure), 
(•Cylindrical  bodies.  Pressure),  Stresses,  Deformation, 
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A  thin-waUed  cylindrical  shell  is  subjected  to  bending, 
compression  and  enough  internal  pressure  to  limit 
crippling  to  a  specified  region  of  the  sheU.   The  assumption 
is  made  that  the  bending  stress  is  uniform  In  the  crippled 
region,  varies  linearly  in  the  uncrippled  region,  and  its 
intensity  in  tension  and  compression  Is  such  that  the 
internal  resisting  load  equals  the  externally  appUed  load. 
The  geometry  of  the  shell  is  assumed  such  that  the 
crippling  loads  are  weU  within  the  elastic  range.    As 
a  result  of  the  above  assumptions,  bending  stress 
coefficlento  are  evolved  which  permit  the  computatton  of  the 
required  pressure  to  limit  crippling  to  a  specified  regioo. 
With  the  appUed  loadings  fixed,  the  sheU  thickness  must 
be  such  that  the  tensUe  yield  allowable  stress  is  not 
exceeded  in  either  the  longitudinal  or  the  circumferential 
direction.    Formulas  are  given  to  enable  a  check  ftat  the 
latter  condition  is  maintained.   As  the  crippled  legton  is 
allowed  to  extend,  the  required  Internal  pressure  may  be 
decreased  untU  one  third  of  the  skin  is  crippled.   A 
farther  Increase  of  the  crippled  region  requires  an  in- 
creased internal  pressure,  however.   (Author) 
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Tbe  effect  of  Internal  pressure  on  the  stability  of  thin 
walled  cylinders  under  pure  bending  is  investigated  by 
means  of  modifled  Donnell  equation.   The  results  indicate 
that,  unlike  the  results  for  the  case  of  pressurized 
cylinders  under  compression,  the  critical  maximum  com- 
pression stress  due  to  bending  Increases  with  Internal 
pressure.   The  theoretically  predicted  Increases  are  much 
less,  however,  than  those  obtained  exnerimentally.  (Author) 
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Descriptors:  (*MechanicaI  waves.  Scattering), 
Acoustics,  Elasticity,  Dipole  moments,  Quadrupole 
momeats. 

Rayleigh  scattering  theory  is  extended  to  determine  the 
perturbation  on  an  arbitrarily  prescribed  elastic  wave 
field  produced  by  small  inhomogeneities  in  an  otherwise 
homogeneous,  isotropic  medium.   The  general  result 
is  applied  to  the  specific  problems  of  the  scattering  of 
both  plane  P-  and  S-waves.   It  is  found  that  a  change  in 
compressibility  acts  at  a  distance  as  a  simple  source 
and  a  change  in  density  as  a  dipole,  as  in  the  acoustical 
problem,  while  a  change  in  shear  modulus  contributes 
both  simple-source  and  quadrapole  fields.   (Author) 
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Descriptors:  (^Germanium,  Films),  (*Metal  films. 
Contamination),  Single  crystals.  Epitaxial  growth.  Impuri- 
ties, Tungsten,  Graphite,  Quartz,  Carbon,  Aluminum  com- 
pounds. Oxides,  Vapor  plating.  Evaporation,  Crystal  sub- 
structure. X-ray  diffraction  analysis.  Electron  diffraction 
analysis.  Electrical  properties.  Hall  effect. 

The  effect  of  source  contamination  on  tbe  structure  of  Ge 
films  deposited  simultaneously  onto  single-crystal  Ge  sub- 
strates and  amorphous  quartz  Hail  substrates  was  investi- 
gatedL   Deposition  from  the  refractory  metals,  from  quartz 
crucibles,  and  from  extensively  outgassed  and  vacuum- 
loaded  graphite  crucibles  produce  single-crystal  films  when 
deposited  at  a  substrate  temper atxire  of  350  C;  the  elec- 
trical properties  of  the  films  deposited  simultaneously  onto 
the  Hall  substrates  are  typical  of  Ge  films  with  good  struc- 
tural properties.   Deposition  from  unoutgassed  graphite 
crucibles  (either  resistive  or  radiative  heating)  and  A1203 
in  either  crucible  or  cataphoretic  form,  produce  films 
ranging  from  amorphous  to  polycrystalline  when  deposited 
on  single-crystal  Ge  at  350  C.    Evaporations  from  these 
latter  materials  will  produce  single-crystal  films  on  Ge 
single  crystals  only  for  extensive  vacuum  outgassing  and 
vacwmi  loading  of  the  Ge  charge  and  for  substrate  tempera- 
tures in  excess  of  500  C.  (Author) 
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Descriptors:  (*Alr,  Absorption  spectrum),  (^Molecular 
spectroscopy.  Air),  High-temperature  research.  Band 
spectrum.  Continuous  spectrum.  Spectra  (Infrared). 
^;>ectra  (Visible  and  ultraviolet).  Photochemistry,  Gas 
ionization.  Nitrogen.  Nitrogen  compounds.  Oxides, 
Oxygen,  Cyanogen,  Nuclear  explosions.  Exhaust 
flames. 

The  molecular  band  systems  and  oontinua  which 
contribute  to  the  abaoprtlon  ooefficiant  of  air  between 
2000  and  8000K  are  discussed,   bi  tbe  vacuum  ultraviolet 
the  major  contributors  are  tbe  oxygen  Schumann-Runge 
continuum,  several  band  systems  of  nitrogen  and  nitric  oxide, 
and  the  plwtoionizatlon  oontinua  of  all  three  molecules.   In 
the  near  ultraviolet  and  visible  region,  in  addition  to  the 
band  systems  of  N2,  N2(-»^),  NO  and  02  generally  considered, 
the  systems  of  N02  and  CN  are  shown  to  be  important. 
In  tbe  infrared  there  are  many  band  systems  which  may 
contribute,  and  further  work  is  needed  to  d^ermioe  their 
relative  importance.   (Author) 
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Technical  rept., 

by  Carl  O.  Trindle  and  Karl  H.  minger.   30  Sep  64, 

14p 

Contract  Nonr494  19,  Proj.  NR014  240 

Unclassified  report 

Legibility  of  this  docimient  is  in  part  unsatisfactory. 
Reproduction  has  been  nuule  from  the  best  available  copy. 

Descriptors:  (•Perturbation  theory,  Transport 
properties),  (*Transport  properties,  Perturbation 
theory),  (*Mtcrowave  spectroscopy,  Molecular 
spectroscopy).  Pressure,  Energy.  Quantum  mechanics. 
Potential  theory.  Quantum  statistics.  Molecules. 

The  raison  d'etre  of  studies  of  pressure  broadening 
is  the  search  for  the  quantitative  characterization  of 
molecular  interaction.   In  principle,  a  molecule  imdergolng 
a  spectroscopically  observable  transition  serves  as  a 
highly  sensitive  probe  of  the  force  field  of  its  environment. 
The  ligament  between  the  results  of  spectroscopic  exper- 
iments and  their  Interpretation  In  terms  of  Intermolecular 
forces  Is  the  theory  of  pressure  broadening.   At  microwave 
frequencies,  the  region  of  rotational  and  Inversion  lines 
In  molecules,  experiment  holds  the  promise  of  yielding 
the  greatest  amount  of  Information,  owing  to  the 
sensitivity  of  such  transitions  to  molecular  Interaction. 
A  theory  which  has  dealt  rather  successfully  with  the 
problem  of  pressure-broadened  microwave  transitions, 
including  diabatlc  effects,  is  that  due  to  Anderson.   In  spite 
of  the  simplicity  of  Its  underlying  assiunptlons  (classical 
path,  zero  collision  time,  two-body  collisions,  and  a 
minimum  separation),  the  formalism  of  this  ttieory  leads 
to  an  elaborate  computational  apparattis.   Tbe  present  work 
explores  the  question  as  to  whether  a  less  elaborate 
formalism,  ailslng  from  the  use  ot  the  sudden  approxima- 
tion in  perturbation  theory,  can  lead  to  a  theory  of  micro- 
wave pressure  broadening  which  retains  the  salient  physical 


102 


features  of  the  problem  aad  is  nx>re  |uaceptible  to 
numerical  analysts. 
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The  transient  response  of  a  rigid  spherical  Inclusion  of 
arbitrary  density  embedded  in  an  elastic  medium  due  to 
an  Incident  pulse  is  examined.   The  Fourier-integral 
method  is  used,  and  an  exact  solution  of  the  response  is 
obtained.   It  is  found  that  the  acceleration  and  velocity  of 
the  inclusion  are  substanUally  different  from  those  of  the 
medlunu   A  slight  difference  in  the  time  history  of  the 
displacement  between  the  inclusion  and  the  medium  is 
also  noted.  (Author) 
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The  gas  properties  given  in  the  report  were  computed 
from  tables  of  thermodynamic  properties  fUmislied  by 
the  National  Bureau  of  Standards.   The  NBS  data  have 
q>peared  as  NBS(1959).   It  was  the  purpose  of  the 
computation  to  tabulate  properties  aloi^  isentropes  and 
along  constant  enthalpy  contours,  based  on  the  NBS  data 
which  are  given  along  Isotherms.   (Author) 
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The  tables  r^resent  an  addendum  to  AD-607  607     b  the 
compuUtions  for  the  'Addendum'  an  attempt  was  made  to 
provide  sufficient  overlap  that  the  derivatives  and  the 
speed  of  sound  values  near  the  Junction  between  tbe  tables 
are  the  same  as  they  would  have  been  if  the  entire  com- 
putafions  had  been  carried  out  in  one  pass  on  the  machine. 
(Aumor) 
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The  report  analyzes  two  situations  «iiere  conducting 
surfaces  are  present.   In  the  first,  a  plasma,  bounded 
between  two  perfectly  conducting  walls,  is  supported 
against  gravity  by  a  magnetic  field.   The  gravitational 
field  is  simply  to  simulate  the  centrifugal  force  on  parti- 
cles moving  on  curved  lines  of  force  or  the  field  gradient 
forces,  without  complicating  the  geometry.   The  second 
situation-is  a  wedge-shaped  section  of  a  cylindrical  column 
of  plasma,  confined  between  perfectly  conducting  walls. 
B  is  assumed  that  there  is  no  magneUc  field  inside  the 
plasma  and  that  there  is  an  azlmuthal  field  outside  the 
plasma.   Both  situations  turned  out  to  have  unstatde  solu- 
tions, although  the  instabUlties  are  not  so'bad'  as  without 
conductors  in  the  sense  that  some  of  the  unstable  modes 
are  eliminated. 
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The  object  was  to  determine:  (1)  the  ov«raU  coefficient 
of  heat  transfer  between  ambient  air  and  liquid  oxygen  in^ 
a  thin  waUed  tank.  (2)  the  film  coefficient  between  ambient 
air  and  a  tank  of  liquid  oxygen,  and  (3)  the  film  coefficient 
between  a  tank  wall  and  liquid  oxygen.   A  0.125  inch  61ST 
aluminum  tank  4  ft,  high.  2  ft.  in  diameter  was  used  to 
contain  the  liquid  oxygon.   The  top  and  bottom  of  the  tank 
were  insulated  with  62  inch  fiberglass.   Investigations  were 
made  under  three  conditions:   (A)  Average  wind  velocity 
normal  to  tank  equal  to  zero.    (B)  Average  wind  velocity 

™!^  J^  *^  "^  I?  ^-^  **P"-   <C>  A'*'"**  wind  velocity 
normal  to  tank  equal  to  13.6  MPH.   The  tank  was  mounted 
^.f  £l*^J™  ^^^  ^^^  Figure2)  to  measure  the  oxygm 
boOoff.   The  tank  was  refilled  at  tiie  start  of  each  test 
coodltloo.   Thermocouples  on  ttie  inner  and  outer  surfaces 


103 


Division  25  •  PHYSICS 


of  the  insulated  top  and  bottom  were  used  to  determine  the 
beat  Influx  through  these  tank  areas.   Temperature  measure- 
ments from  all  thermociqdes  were  taken  as  often  as  possible 
with  two  Leeds  and  Northrop  null  balance  potenlometers. 


intended  to  indicate  the  sensitivity  of  shock  decay  to  uncer- 
tainties in  the  equation  of  state.    The  varied  parameters  in- 
clude porosity,  Grunelsen's  ratio,  and  the  zero-degree 
isotherm.   No  large  influence  on  shock  decay  due  to  these 
variations  is  evident.  (Author) 
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Crjrstal  Physics  Lab.,  Mass.  Inst,  of  Tech.,  Cambridge. 

INVESTIGATION  OF  CRYSTAL  GROWTH  OF  PURE 

AND  DOPED  METAL  OXIDES. 

Final  scientific  rept.  (Technical  rept.  no.  4)  for 

1  Jun-30  Nov  63, 

by  E.  F.  Farrell  and  A.  Llnz,    1  Sep  64,  18p 

Contract  AF19  628  2971,  ProJ.  4645,  Task  464502 

AFCRL  64  724 

Unclassified  report 

Descriptors:  (*Cry8tal  growth,  ^Inels),  (*Splnels, 
Crystal  growth).  Magnesium  compounds.  Oxides, 
Alvimlnum  compounds.  Chromium  compounds.  Im- 
purities, Crystals,  X-ray  diffraction  analysis.  Chemi- 
cal analysis.  Crystal  structure. 

The  purpose  of  this  research  was  to  Investigate  the 
growth  and  some  physical  properties  of  spinel  crystals 
as  a  function  of  stolchlometry.   Both  pure  and  Cr3+  doped 
spinels  were  to  be  studied.   Since  there  were  considerable 
problems  associated  with  the  growth  and  chemical  analy- 
sis of  these  crystals,  this  research  was  restricted  to 
determining  growth  conditions  and  analytical  methods. 
(Author) 
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Stanford  Research  Inst.,  Menlo  Park,  Calif. 

INVESTIGATION  OF  EQUATION  OF  STATE  OF  POROUS 

MATERIAL, 

by  G.  R.  Fbwles.   Aug  64,  152p 

Contract  AF29  601  6024,  Pro].  5710.  Task  571083B 

WL  TDR64  59 

Unclassified  report 

The  Initial  distribution  copies  contain  color  which  will  be 
shown  In  black-and-white  when  it  is  necessary  to  reprint. 

Descriptors:  (*Equatlons  of  state.  Porous  materials), 
(*Porous  materials,  Equations  of  state).  Soils,  Deserts, 
Phase  studies.  Pressure,  Thermodynamics,  Geometry, 
Shock  waves,  Hydrodynamics,  Density,  Propagation,  Pro- 
gramming (Computers),  Model  tests. 

Hugoniot  data  In  the  pressure  range  40  to  500  kbar  for 
porous  playa  from  Area  5  of  the  Nevada  Test  Site  are  ob- 
tained by  impedance-match  methods  using  both  in-contact 
and  flyer-plate  explosive  arrangements.    Two  initial  den- 
sities, 1.55  and  1.95  g/cu  cm  (crystal  density,  2.66  g/cu  cm), 
of  dry,  reccmsUtuted  materials  are  examined.   The  data 
show  regions  In  which  the  pressure  is  multivalued.   This  be- 
havior Is  attributed  to  polymorphic  [rtiase  transitions  in  one 
or  more  of  the  constituent  minerals.   A  simple,  closed  form 
e}q>re8Slon  for  the  zero-degree  isotherm  is  presented  which 
converges  asymptotically  to  the  behavior  of  a  free-electron 
gas  at  extreme  pressure.   It  also  contains  the  principal 
term  representing  the  pressure-volume  behavior  predicted 
by  the  Thomas-Fermi  model.   Inteipolatlon  terms  are 
added  to  fit  known  zero-pressure  quantities,  viz.,  initial 
density,  compressibility,  and  sublimation  energy.   In 
addition  an  extensive  review  of  the  thermodynamics  of 
equations  of  state  is  presented.    Results  of  shock  calcula- 
tions in  spherical  geometry  assuming  hydrodynamlc  behavior 
of  tfae  medium  are  also  presented.   These  calculations  are 
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Space  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 

NUCLEATE  BOILING.    A  LITERATURE  SURVEY  OF 

UNCLASSIFIED  REPORTS, 

by  James  R.  Trew.    15  Mar  60,  35p  STL-B-31, 

STL/GM-60-6111-3 

UnclasaUled  report 

Descriptors:  (*NucIeate  boiling.  Reviews),  Heat 
transfer.  Bubbles,  Thermodynamics,  Bilblographlea, 
Abstracting. 

Sixty-four  abstracts  of  papers  from  the  open  literature 
and  government  reports  are  included. 
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Philips  Labs.,  Inc.,  Irvlngton-on- Hudson,  N.  Y. 
RESEARCH  ON  X-RAY  DETERMINATION  OF  PRECISION 
LATTICE  PARAMETERS. 
Final  rept., 

by  William  Parrlsh,  Marian  Mack,  and  Jeanne  Taylor. 
30  Jun  62,  81p   Phillps-TR-156,  PhUlps-Case-14-142 
Contract  AF49  638  620 
AF06R  3082 

Unolasaifled  report 

Descriptors:  (*Cry8tal  lattices.  X-ray  diffraction 
analysis).  Crystal  structure.  Line  spectrum. 
Spectroscopy,  Center  of  gravity.  Potassium,  Tungsten, 
Errors. 

The  application  of  the  centrold  method  to  powder  line 
profiles  obtained  with  the  X-ray  dlffractometer  is  shown 
to  lead  to  lattice  parameters  which  are  Independent  of  the 
diffraction  angle.   Thus  it  appears  that  the  lattice  parameter 
is  free  of  systematic  errors  and  that  the  centroid  method 
has  properly  accounted  for  the  aberrations  which  distort 
and  shift  the  line  profile.   The  instrumentation  and  meth- 
odology necessary  for  results  of  the  highest  precision  are 
discussed.   The  effect  of  interferences  from  the  Kalpha3,4 
satellites  and  Kbeta  lines  is  described.   Three  different 
methods  that  have  been  proposed  for  the  determination  of 
centroids  were  investigated  and  applied  to  both  spectral 
and  powder  line  profiles,  and  the  necessity  for  'equivalence' 
between  the  centroids  of  the  spectral  profile  and  tlie  line 
profile  is  discussed.   The  line  shapes  and  the  centroids  of 
observed  and  analytic  spectral  profiles  are  compared  for 
both  CuKalpha  and  FeKalpha  radiations.    (Author) 
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Laboratory  for  Insulation  Research,  Mass.  Inst,  of 
Tech.,  Cambridge. 

ELECTRON-IONIZATION  CROSS  SECTIONS. 
Semiannual  progress  rept.  no.  1,  15  Jun-15  Dec  63, 
by  C.  K.  Crawford  and  C.  E.  Woodward.    15  Dec  63,  18p 
Contract  AF33  657  10939 

Unclassified  report 

Extension  of  Contract  AF33  616  8358. 
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Descriptors:  (*Gas  ionization,  I^feasurement),  Electrons, 
InstrumenUtion.  Electron  lenses,  Electron  mulUpUers,  ' 
Pulse  discriminators,  Mass  spectroscopy.  Spectrum 
analyzers,  Signal-to-nolse  raUo. 

Work  was  devoted  to  improving  the  existing  equipment. 
Work  areas  Included  the  compleUOh  and  testing  of  an  ultra- 
high-gain  electron  multlpUer,  the  insUllation  of  a  new  quad- 
rupole  lens,  construction  of  a  single  gas  test  source, 
testing  of  the  spectrometer,  constnictlon  of  a  new  pulse 
^lantizer,  theoretical  exploration  of  the  ion  transmission 
between  the  spectrometer  and  the  electron  multlpUer  and 
studies  of  the  data-handling  problems  In  the  pulse  elec- 
tronics.   Except  for  a  tendency  to  short  out,  the  new  elec- 
tron multiplier  operates  satisfactorily,  whereas  the  new 
quadrupole  lens  does  not.   The  pu|ae  electronics  has  yet  to 
be  connected  to  the  multlpUer  out^t.   Measurement  of 
kmlzatlon  cross  sections  is  stUl  a(averal  months  distant. 
(Author) 
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Electronics  Research  Lab.,  Univ. 

AN  X-BAND  INTERFEROMETER. 

Rept.  for  Sep  62-Feb  63, 

»»y  R.  E.  Pechacek.    15  Feb  63,  29ji   ERL-63-2 

Contract  AF33  657  7614,  ProJ.  4150.  Task  415001 

AF  TDR64  167  Ti 

I     Unclassified  report 

Descriptors:  (interferometer,  piisma  physics), 
(•Plasma  physics.  Interferometer),  Design,  X-band. 
Microwave  equipment.  Mixers  (Electronic),  Modulators. 
Phase  shifters.  Diodes,  Discriminators,  Electric 
bridges.  Klystrons.  OscUlators,  Signal  to  noise  ratio. 
Power  suppUes,  Intermediate  frequency  amplifiers. 
Radlofrequency,  Signal,  Mathematical  analysis. 
Combinatorial  analysis. 

An  interferometer  for  use  in  plasma  diagnostics  Is  de- 
scribed.   A  single  klystron  provides  both  the  transmitter 
power  and  the  local  osclUator  signal  for  a  heterodyne  re- 
ceiver.  The  heterodyne  receiver  provides  ^  greatly  re- 
Aiced  noise  figure,  and  the  ou^ut  sAgnal  is  independent  of 
the  ampUtude  of  the  received  signal.  This  technical  docu- 
mentary rqwrt  has  been  reviewed  Uti  is  approved. 
(Author)  '^ 
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ON  THE  DETECTION  OF  ION  OSCltLATIONS  IN  A 

MERCURY  DISCHARGE,  I 

by  Burton  D.  Fried  and  Roy  W.  Gould.   9  Dec  60. 

16p  STL/TR-60-0000-GR413 

PB  154  371 

Unclassified  report 

Descriptors:  (•Plasma  osclUatlons    Determination), 
(•Gas  discharges.  Plasma  oscillations).  Ions,  Oscillation 
Damping,  Mercury,  Vapors,  Trans(port  properties. 

The  possibUlty  of  using  a  low  pressure  mercury  discharge 
to  detect  ion  plasma  oscillations  was  examined.   It  was 
found  that  1)  collisions  wiU  not  Interfere  with  the  pheno- 
menon; 2)  the  current  w*lch  malntaine  the  discharge  will 
cause  the  waves  to  grow  (through  the  two-stream  InstabU- 
Ity)  in  a  time  comparable  with  or  less  than  the  oscillation 
period.   Aside  from  complications  caused  by  the  fact  that 
the  maximum  growth  occurs  at  rather  short  wavelengths. 
detection  of  these  waves  appears  quite  feasible.  (Author) 
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OTS  Prices:  HC  $3.00/MF  $0.75 

Sperry  Gyroscope  Co.,  Great  Neck.  N.Y 
INVESTIGATION  OF  OPTICAL  FREQUENCY  TRANSLA- 
TION TECHNIQUES.  "««oi^ 
Final  technical  rept.. 

by  J.  K.  Sharp  and  E.  O.  Vaher.   Sep  64.  Vto 
AB-1272-0013  ^ 

Contract  AF33  657  11653,  ProJ.  5191.  Task  519102 
AL  TDR64  226 

Unclassified  report 
See  also  AD-606  643. 

^♦^'^.^'m!"'  (*L*8e".  Design),  Optical  equipment, 
C^tical  filters.  Mirrors,  Neodymlum.  Impurities.  Multi- 
ple ^raUon.  Light,  Polarization,  Magneto-optic  effect 
Interferometers,  Optical  properties,  FeaslbUity  studies. 

Various  techniques  of  optical  frequency  translation 
were  InvesUgated,  leading  to  the  design  of  a  Y-shaped  laser 
conflguraUon  that  can  simultaneously  support  independent 
osculations  having  two  separate  polarizations.   The  device 
^nslsts  of  two  laser  cavities  sharing  a  single  neodymium- 
doped  glass  laser  rod  and  end  mirror.   Theoretical  and 
ejq)erlmental  studies  of  mode  selection  techniques  and  Fabry- 
Perot  interferometric  analyzers  are  presented.   The  work 
leads  to  sUigle-mode  operation  for  each  separate  frequency 
and  effective  meUiods  of  measuring  translation.   Tuning  a 
single  leg  of  the  Y  laser,  translation  over  a  total  range^of 
r,t  2^.^,"^  achieved.   Observation  of  simultaneous  operation 
of  both  legs  was  also  made.   It  was  cohcluded  that  the 
method  selected  was  feasiUe  and  Uut  further  effort  Is 
warranted.    (Author) 
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THE  ELECTRICAL  CONDUCTIVITY  OF  AIR  UP  TO 

24,000K, 

by  Rudolf  X.  Meyer.    26  Jun  58.  14p 

STL/GM-TR-0127-00420 

Contract  AF04  647  127 

Unclassified  report 

Descriptors:  (*Electrlcal  conductance.  Air).  (♦Air 
Electrical  conductance).  (•High-temperature  research. 
Electrical  conductance).  Thermodynamics,  Magneto 
hydrodynamics.  Shock  waves.  Mathematical  prediction 
Temperature,  Density.  Transport  properties.  Velocity. 

The  electrical  conductivity  of  air  in  thermodynamic 
equilibrium  at  temperatures  up  to  about  7,000K  is  known 
wltii  considerable  reliability  from  shock  tube  experiments 
reported  by  Lamb  and  Lin.   These  data  have  been  used  to 
compute  the  conductivity  directly  as  a  function  (rf  tempera- 
ture and  density.   In  this  case,  the  contribution  of  ttie  posi- 
tive Ions  to  the  total  electron  coUislon  probability  is  stiU 
relatively  small,  but  becomes  increasingly  important  at 
higher  temperatures.   In  tills  paper  estimates  of  the  con- 
ductMty  up  to  24.000K  are  computed.    This  upper  limit  was 
decided  upon  because  it  coincides  with  Uie  limit  of 
Gllmore's  computations  of  tiie  equilibrium  composition  of 
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by  W.  Kohn  and  L.  J.  Shanu   23  Oct  64,  37p 
Cootract  Nonr2216  11,  Proj.  NR017  630 

Unclassified  report 

Descriptors:  (^Plasma  oxcUlatloos,  Theory),  Electrons, 
Gases,  Quantiun  statistics,  PDtentlal  theory. 

An  Infinite  system  of  electrons  In  its  ground  state,  sub- 
ject to  a  very  slowly  varying  external  potential,  has  slow- 
ly varying  properties  and  can  be  described  by  a  gradient 
expansion  theory.    However,  when  in  addition  either  (1) 
there  is  a  spatially  rapidly  varying  perturbing  potential  or 
(2)  there  are  regions  In  which  the  electron  density  drops 
to  zero  ie.g.,  electrons  in  an  oscillator  potential),  the 
density  and  other  properties  of  the  system  exhibit  additional 
spatial  oscillatioos,  which  we  call  quantum  oscillations. 
An  example  are  the  Friedel  oscillations  in  metals.   A 
general  theory  is  developed  concerning  these  oscillations 
for  one -dimensional,  non-Interacting  electrons.    Illustra- 
tions are  worked  out  which  show  that  when  the  quantum 
oscillations  are  superposed  on  the  smooth  'semiclasslcal' 
results,  one  can  obtain  very  accurate  approximations  to 
the  exact  densities.    (Author) 
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California  Univ.,  La  JoUa. 

THERMAL  PROPERTIES  OF  THE  INHOMOGENEOUS 

ELECTRON  GAS. 

Technical  rept.  no.  26, 

by  N.  David  Mermln.   Sep  64,  15p 

Contract  Nonr2216  11,  Pro).  NR017  630 

Unclassified  report 

Descriptors:  (*Plasma  medium.  Thermal  properties). 
Electrons,  Density,  Potential  theory.  Functional  analysis. 

A  variational  property  of  the  ground  state  energy  of  an 
electron  gas  In  an  extemdl  potential  v{jj,  derived  by 
Hohenberg  and  Kohn,  is  extended  to  non-zero  temperatures. 
It  is  first  shown  that  In  the  grand  canonical  ensemble  at  a 
given  temperature  and  chemical  potential,  no  two  v(^  lead 
to  the  same  equilibrium  density.   This  fact  enables  one  to 
define  a  functional  of  the  density,  F(n(x^ ,  Independent  of 
v(r),  such  that  the  quantlty/l=    Sv(]c)  nft)  dj  +  F^ntcfl  is 
minimum  and  equal  to  the  g^and  potential,  when  nf^)  Is  the 
equilibrium  density  in  the  grand  ensemble  in  the  presence 
of  vq^.  (Author) 
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RELATIONSHIP  OF  COMPOSITION  TO  LATTICE 

SPACINGS  OF  SINGLE  PHASE  ALLOYS. 

Rept.  for  Aug  61-Aug  62, 

by  Craig  S.  Hartley.   Sep  64.  14p 

Proj.  7351,  Task  735101 

ML  TDR64  242 

Unclassified  report 

Descriptors:  (*Alloy8,  Crystal  lattices),  (*Crystal 
lattices.  Alloys),  Mathematical  analysis.  Phase  studies. 

The  relationship  of  average  interatomic  distances  to 
composition  in  single-phase  alloys  Is  disoissed  in  terms 
of  a  simplified  equation.   Sample  calculations  on  existing 
data  show  that,  within  the  precision  of  most  composition 
and  lattice  parameter  data,  the  probability  of  an  l-j  pair 
can  be  considered  to  be  those  of  a  random  arrangement 
of  atoms  and  the  spacing  of  an  Ij  pair  for  alloys  of  n 
components  can  be  considered  constant  over  a  single  phase 


field.  Although  this  oversimplified  picture  Is  at  variance 
with  the  physical  situation  as  inferred  from  diffuse  x-rajr 
scattering  measurements  trf  short-range  order  and  from 
thermodynamic  data,  it  is  felt  that  an  equation  of  the  form 
presented  represents  a  more  generally  useful  and  precise 
relationship  between  lattice  parameters  and  compositions 
of  alloys  than  the  generally  used  linear  form  of  Vegard's 
Law. 
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EXPERIMENTAL  DETERMINATION  OF  INTERNAL 

STRESSES  IN  SOLIDS, 

by  Augustln  Mesnager.   9  Oct  64,  85p 

RSIC  299i  TT  64  71633 

Unclassified  report 

Trans,  of  Memorial  des  Sciences  Physiques  (France) 
1929.  V.  10.  p.  1-82. 

Descriptors:  (*Solid8,  Stresses).  (^Stresses,  SoUds), 
Elasticity,  Test  methods.  Deformation,  Measurements, 
Mechanical  properties.  Optical  analjrsls.  Mechanics, 
France. 

Contents: 

Concepts  of  Elasticity;  Isostatlc  Lines  and  Isochromatlc 
Lines;  Values  of  the  Principal  Tensions;  Fundamentals 
of  Strength  of  Materials;  Solutions  of  Various  Problems. 
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CATHODE  PHENOMENA  IN  THE  LOW  PRESSURE 

MERCURY  ARC. 

Final  rept., 

by  S.  B.  Afsh&rtous.  P.  Felsenthal,  W.  E.  Knsbe, 

J.  M.  Proud,  and  C.  G.  Smith.   Sep  64,  74p 

Contract  AF30  602  3093,  Proj.  5573,  Task  557303 

RADC  TDR64  306 

Unclassified  report 

Descriptors:  (*Electrlc  arcs.  Cathodes),  (^Cathodes, 
Electric  arcs),  Discharge  tubes.  Mercury,  Plasma 
medium.  Magnetic  fields.  Optical  properties.  Spectros- 
copy. Mathematical  models.  Thermionic  emission. 
Electronic  switches.  Ion  engines. 

Cathode  emission  and  retrograde  motion  phenomena 
were  studied  for  the  low  pressure  anchored  mercury  arc. 
Results  were  obtained  from  optical  measurements  of  the 
arc  spot  size,  its  optical  radiation  properties,  and  its 
motion  about  a  mercury- wetted  anchor  In  the  presence 
of  a  strong  magnetic  field.   The  shape  and  spectral 
emission  of  the  arc  column  were  also  examined.   Theories 
are  proposed  to  account  for  the  retrograde  motion.   A 
beat  balance  model  of  the  arc  spot  is  suggested  to 
account  for  some  of  the  experimental  observations,  and 
a  nnxilfied  thermionic  emission  process  is  proposed  to 
account  for  the  observed  emission  current  density. 
(Author) 
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Unclassified  report 

Traaa.  of  Annates  des  Ponts  et  ChfMussees  (France) 
1901,  ser.  8,  v.  4,  no.  50,  p.  129-190. 

Descriptors:  (*Deformatlon,  Elasticity),  (Glass, 
Deformation),  (♦Elasticity,  Theory),  Stresses.  Solids, 
Structural  parts.  Beams  (Structural),  Floors, 
Mathematical  analysis,  Refractioa,  France. 

A  theoretical  study  was  made  of  tba  elastic  deformation 
of  solids,  and  structural  materials  tn  particular.   The 
theory  of  elasticity  was  recapltiUated.   A  noethod  of 
measuring  Internal  stresses  in  glass  was  discussed.   New 
formulas  developed  were  applied  to  floors  formed  of 
rou^  plaster  joined  with  the  bean^.   The  rupture  of 
breakabte  bodies  was  mentioned. 
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PMT  FAILURE  DEFLECTIONS  OF  CYLINDRICAL 

SHELLS  UNDER  DYNAMIC  LATEIUL  LOADS. 

Technical  rept.  no.  5, 

by  Joshua  E.  Greenq)on.    Aug  64,  13p 

Contract  DA36  034ORD3081X 

UDoIassified  report 


Descriptors:  (•Structural  sheUs,  Loading  (Mechanics)). 
(•Deformation.  Structural  shells).  Cylindrical  bodies. 
Buckling  (Mechanics),  Tensile  properties.  Structures, 
Mathematical  analysis,  Mathemattoal  predictton. 

The  general  work-energy  an>roach  for  calculating  plastic 
deformations  is  treated.   Curves  ai«  presented  for 
energy  absorbed  by  cylindrical  sbeUs  as  a  function  of 
post  failure  deflection  for  both  collapse  and  buckling 
failure.  A  set  of  curves  is  also  given  for  predicting 
w»>ether  a  shell  wiU  coUapse  or  buoUe  first. 
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Boeing  Scientific  Research  Labs.,  SaatUe,  Wash. 
X-RAY  ABSORPTION  FINE  STRUCTURE  IN 
CRYSTALLINE  AND  NON-CRYSTALLINE  MATEMALS 
by  Farrel  W.  Ljrtte.   Jul  64,  38p  Dl-82-0361 

Unclassified  report 

Presented  at  the  International  Conference  on  Physios 
of  Non-Czystalline  Solids,  Delft,  Jul  64. 
Also  available  fit>m  the  author. 

Desortptors:  (*X-ray  abwrptlon  amdysls.  Materials). 
(•Materials,  X-ray  absorption  analysis).  (* Absorption. 
X-rays).  Electron  transitions.  Crystal  structure. 
Crystals.  Solids.  Temperature.  Electrons.  Quantum 
mechanics.  Germanium,  Oxides,  Selenium,  X-ray 
dlfCractlon  analysis.  Density,  ^?ectrum  analyzers. 
Sin^e-«rystals,  Scintillation  counters.  Pulse  hel^ 
analyzers.  X-ray  tubes. 

The  fluctuations  of  abMrptlon  coefficient  which  appear 
on  the  high  energy  side  of  x-ray  absorption  edges  bsv* 
lieen  separated  historically  and  physically  into  two 
different  but  similar  effects.  The  structure  in  and  near 
the  edge  (Kossel  structure)  has  been  eiqdained  by 
electron  transitions  from  inner  tovels  to  unfilled  atomic 
levnls  of  the  atom  Involved  in  the  absorption  event.   On 
the  other  hand,  the  extanded  x-ray  alworptlon  fine 
structure  beginning  near  the  edge  and  extending  many 
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hundreds  of  electron  volts  must  be  due  to  electron 
transitions  to  levels  belonging  to  the  molecule,  near 
neighbors,  or  cyrstal  as  a  whole.   Althot^h  many 
attempts  have  been  made,  most  x-ray  spectroscopists 
agree  that  a  satisfactory  theory  has  yet  to  be  advanced. 
It  is  the  purpose  of  this  paper  to  introduce  a  partially 
phenomenological  theory  and  to  analyze  extended  x-ray 
absorption  fine  structure  data  from  a  number  of 
crystalline  and  non-crystalline  solids. 
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OTS  Prices:  HC  $2.00/MF  $0.50 

North  Carolina  State  ColL,  Raleigh. 

GROWTH  AND  DEFORMATION  MECHANISB4S  IN 

SINGLE  CRYSTAL  SPINEL. 

Final  rept.  for  Aug  62-Jun  64, 

by  Hayne  Palmour,  in,  R.  Douglas  McBrayer,  David 

E.  ^tter.  and  W.  Wurth  Krlegel.   Sep  64.  47p 

Contract  AF33  616  7820,  Proj.  7350,  Task  735001 

ML  TDR64  284 

Unclassified  report 

Descriptors:  (*^lnels.  Deformation).  (*Slngle  crystals, 
^?lnels),  (♦Crystal  growth.  Single  crystals).  Heat  treat- 
ment. Aluminum  compounds,  Oxides.  Compressive  prop- 
erties. Hlgfa-temperature  research.  Tensile  properties. 

This  final  report  of  a  program  of  research  on  growth 
and  deformation  processes  in  spinel  Includes  a  descrip- 
tion cf  an  R.  F.  plasma  growth  facility  and  its  operation. 
The  main  conclusion  from  the  growth  e;q)eriments  is  that 
the  Instability  of  spinel  at  Its  melting  point  precludes  the 
growth  of  large  stoichiometric  single  crystals  by  direct 
fusion.   Alternative  techniques  are  discussed.   The  effect 
of  heat  treatment  on  the  mlcrolndentatlon  behavior  and 
room  temperature  compressive  strength  of  alumina-rich 
spinel  single  crystals  is  discussed.   Some  hig^  tempera- 
ture strength  data  on  alumina-rich  spinel  are  included. 
(Author) 
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Electronics  Research  Lab.,  Univ.  of  Callfonila, 
Berkeley. 

LASER  BEAM  EXCITATION  Of  LASERS. 

Final  r^t., 

by  J.  R.  Singer.   31  Aug  64,  8p   ERL-64-33 

Grant  DA  ARO  D31  124G317.  PioJ.  009925001 

AROD332^ 

Unclassified  report 

Descriptors:  (•Lasers,  Excitation),  Reviews, 
Bibliographies. 

Theoretical  and  experimental  investigations  of  the  180 
degree  pulse  for  laser  excitation  are  briefly  summarized. 


AD-607  786  Div.   25 

OTS  Prices:  HC  $d.OO/MF  $0.75 

California  Univ.  [Berkeley]. 

KNIGHT  SHIFT  AND  NUCLEAR  RELAXATION  TIMES 

IN  LIQUID  GALLIUM. 

Doctoral  thesis, 

by  David  Allan  ComeU.  Jun  64,  7^ 

Unclassified  report 

Desortptors:  (•Gallium.  Solid  state  physics),  (•Re- 
laxation time.  Ganium),  Magnetic  properties,  Uqulds, 
Nuclear  magnetic  resonance.  Magnetic  fields.  Nuclear 
^Ins,  Ten4>erature,  Conductivity,  Electrons. 
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The  Knight  Shift  In  pure  liquid  gallium  Is  measured  as  a 
function  of  temperature  between  300  and  740K  and  obeys 
the  empirical  relation  for  change  with  temperature.  Delta 
K  =  -(2.95  ±  0.15)  X  10  to  the  minus  7th  power  (T  -  300). 
The  shift  varies  only  slightly  with  volume  according  to  the 
expression  K(V)  =  0.00449  (V/V  sub  0)  to  the  minus  0.1  :^  0.1 
power  at  pressures  between  1  and  5000  kg/cm.   The 
pressure  results  disagree  with  the  free  electron  model, 
and  the  intrinsic  temperature  d^iendence  of  K,  coupled 
with  the  theory  of  Benedek  and  Kushida,  suggests  that  the 
s-electron  probability  density  at  the  nucleus,  P  sub  F, 
decreases  with  negative  curvature  as  a  function  of  volume. 
The  nuclear  spin-lattice  relaxation  time,  T  sub  1,  and 
spin-spin  relaxation  time,  T  sub  2,  are  measured  from 
270  to  470K.   T  sub  1  =  T  sub  2  at  298K  to  within 
5%.  The  first  results  are  in  good  agreement  with  the 
theory  of  Korringa  for  magnetic  relaxation  by  electrons, 
when  the  theory  is  modified  for  correlation  and  exchange 
as  described  by  Pines.   The  results  are  thought  to  be  con- 
sistent with  a  bonded  pair  or  group  model  of  the  liquid, 
whose  lifetime  is  10  to  the  minus  13th  power  sec  or  less. 


AD-eoi  790 
OTS  Prices: 
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California  Univ.,  Berkeley. 
SUBCENTIMETER  WAVELENGTHS. 
Annual  summary  rept., 
by  M.  Tinkham.    1  Oct  64,  2p 
Contract  Nonr222  58,  Pro].  NR018  407 

Unclassified  report 

Descriptors:  (*Infrared  research.  Solid  state  phsrslcs), 
(♦Solid  state  physics.  Infrared  research).  Infrared  radi- 
ation. Superconductors,  Magnetic  fields.  Magnetic  reso- 
nance, Superconductivity,  Absorption. 

Developments  on  far  infrared  techniques,  applying  them 
to  a  variety  of  solldstate  physics  problems,  and  also 
pursuing  additional  experiments  on  superconductivity  with 
techniques  other  than  far  infrared  absorption  were 
undertaken. 
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New  Mexico  State  Univ.,  University  Park. 

AN  EXPERIMENTAL  STUDY  OF  RADIO  FREQUENCY 

PLASMOIDS. 

Annual  technical  rept.  no.  1,  Sep  63-Sep  64, 

by  H.  B.  Williams,  August  Miller,  and  J.  Robert  Trimmler. 

Oct  64,  1^ 

Contract  Nonr3531  03 

Unclassified  report 

Descriptors:  (*Plasma  medium,  Radiofrequency), 
Ion  beams.  Silver,  Probes  (Electromagnetic),  Electric 
discharges.  Spectroscopy,  Thermodynamics. 

The  experimental  program  consists  of  three  distinct 
approaches.   The  first  is  to  probe  the  plasmoids  with 
a  silver  ion  beam,  that  is,  the  measurement  of  beam 
deflection  as  a  function  of  position  in  order  to  determine 
the  average  charge  number  density  of  the  plasmoid.    The 
unexpected  disappearance  of  the  ion  beam  within  the 
plasmoid  has,  however,  altered  the  problem.   The  second 
approach  is  to  utilize  metallic  Langmulr  probes  and  the 
double  probe  in  order  to  ellicit  much  the  same  information 
as  the  ion  beam  probe.   The  effort  here  is  directed  toward 
the  establishment  of  probe  characteristics  within  this  type 
of  discharge.   A  spectroscopic  investigation  of  the 
plasmoids  is  also  being  conducted  in  order  to  obtain  a 
kinetic  temperature  profile  of  the  discbarge  region. 
(Author) 
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Brandels  Univ.,  Waltham,  Mass. 

CHARGE  DEPENDENCE  IN  IONIC  SOLVATION. 

Technical  rept.  no.  12, 

by  Sidney  Golden  and  Chaiies  Guttman.   15  Oct  64,  34p 

Contract  Nonrl677  01,  Pro].  NR061  362 

Unclasslfled  r^;>ort 

Descriptors:  (^Solvents,  Quantum  mechanlCB), 
(*Quantim)  mechanics.  Solvents),  Ions,  Solvents, 
Hamlltonian,  Energy.  Thermodynamics,  Statistical 
analysis.  Molecules,  Mathematical  models.  Ionization. 

Systems  consisting  of  a  single  electrically  neutral  or 
ionic  species  In  interaction  with  a  large  number  of  aolvent 
molecules  are  treated  in  general  quantum  statistical  me- 
chanical terms.   Such  systems  are  assimied  to  have 
Hamiltonians,  for  each  electronic  state,  which  exhibit  a 
dependence  upon  charge  not  exceeding  quadratic.  Changes 
in  the  Helmboltz  free-energy,  energy  and  entropy  f^mctlons 
are  determined  formally  for  tlie  process  of  ionic  solvatloii 
due  to  Bom.   On  the  basis  of  a  general  argument  that  an 
electrically  neutral  species  acquires  a  non-zero  potential 
upon  solvation,  the  changes  in  the  cited  thermodynamic 
functions  are  shown  to  be  capable  of  taking  on  posltlTe 
values.    This  behavior  is  in  direct  contrast  with  expec- 
tations from  the  Bom  expression  for  such  changes.   Semi- 
empirical  treatment  of  data  available  for  solvation  free- 
energies  of  aqueous  ions  permits  an  estimate,  of  one  volt, 
to  be  made  of  this  potential.   A  possible  experimental  test 
of  this  result  is  described.    (Author) 
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^ace  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 

RADLVTION  BY  PLASMA  OSCILLATIONS  IN  A  BOUNDED 

PLASMA  IN  A  MAGNETIC  FIELD, 

by  H.  W.  Wyld.  Jr.    23  Oct  59,  30p   PRL-9-23 

PB  147  000 

UnclaBsifled  report 

Descriptors:  <*Plasma  oscillations.  Electromagnetic 
waves),  (* Electromagnetic  waves.  Plasma  oscillations). 
Magnetic  fields.  Surface  properties.  Plasma  physics. 
Partial  differential  equations.  Integrals,  Refraction, 
Electromagnetic  wave  reflections,  Wave  transmission. 
Synchrotrons,  Cyclotron  resonance  phenomena. 

The  radiation  is  calculated  by  a  thermal  distribution  of 
plasma  oscillations  in  a  bounded  plasma  in  a  magnetic 
field  is  calculated.   The  calculation  is  performed  in  two 
ways  leading  to  the  same  result:  (1)  a  Fresnel  formula  for 
the  ratio  of  the  intensity  of  the  electromagnetic  wave  trans- 
mitted through  the  plasma  boundary  to  tlie  intensity  of  an 
incident  plasma  oscillation  Is  derived;  (2)  the  decaying 
modes,  satisfying  a  radiation  condition  at  infinity,  of  a 
bounded  plasma  In  a  magnetic  field  are  found.   The  results 
are  compared  with  the  synchrotron  radiation  by  a  plasma 
in  a  magnetic  field.    It  is  found  that  for  a  thermal  distri- 
bution of  plasma  oscillations  the  radiation  due  to  plasma 
oscillations  is  small  compared  to  the  synchrotron  radiatlmi. 
(Author) 
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^ace  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
MAGNETOHYDRODYNAMICS  IN  A  FIELD  OF  INTER- 
MEDIATE STRENGTH, 
by  H.  W.  Wyld,  Jr.   30  Sep  58,  19p 
STL/GM-TR-0165-00486 
Contract  AF04  647  165  Unclassified  report 
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L«gibUlty  of  this  document  U  in  put  unsatUf  wtory 
Reproduction  has  been  made  from  b^st  aTallaUe  copy. 

Desortpton:  (*MagDetohydrodynamlcs,  Numerical 
•Mlyals),  Magnetic  fields,  Electrortatics.  Plaabu 
medium,  Eleotrona.  Ions,  Plasma  osclUations. 

A  magnetohydrodynamlc  approximation  la  developed  tor 
magnetic  fields  strong  enou^  so  that  the  Larmor  radii 
and  periods  of  the  electrons  are  negllglMe  while  those  of 
the  Ions  are  not.   Electrons  are  then  bound,  to  the  field 
lines  while  the  ions  are  chiefly  lnflu*aced  by  electrostatic 
forces.   This  formalism  is  applied  to  the  particular  pro- 
Mem  of  stationary,  lai^  ampUtude  waves  and  solutions 
are  given  fbr  the  case  where  the  Alfrw  velocity  Is  smaU 
compared  to  light  velocity.   (AuU»r)j  ^^ 


AD-607  852  Div.    25 

OTS  Prices:  HC  $3.00/MF  $0.75 

Stanford  Electronics  Labe.,  Stanford  Univ.,  Calif. 
TUNING  OF  CW  LASERS  OVER  ANGSTROM 
BANDWIDTHS:  SOME  POSSIBLE  APPROACHES. 
Technical  rept.  for  Jun  63-Jun  64, 
by  R.  J.  Morris.   Aug  64,  62p 
SEL-64-092,  SEL-TR-0576-6  i 

Contract  AF33  657  11144,  Pro].  4036,  Task  403602 
AL  TDR64  227  ]  i 

1 1  Unclassified  report 

Descriptors:  (*La8er8,  Tuned  amplliners),  (♦Tuned 
amplifiers.  Lasers),  Tuning  devices.  Signals,  Frequency 
shift.  Diffraction,  Sound,  Crystals,  Magnetic  fields, 
Doppler  effect.  Temperature,  Partiote  beams,  Frequency 
modulation.  Microwave  frequency. 

This  report  is  an  investigation  of  several  approaches 
to  the  problem  of  obtaining  cw  coherent  optical  signals 
whose  wavelength  can  be  scanned  in  a  controlled  faahiwi 
over  a  range  of  approximately  1  A  or  more.    The  methods 
discussed  Include  the  following  Internal  tuning  methods: 
Zeeman  tuning;  diffraction  from  acoustic  waves;  crystal- 
strain  tuning;  thermal  tuning;  tunable  mode  selection  in 
wide  lines;  and  Doppler-shlft  tunii^  using  a  beam  of 
accelerated  particles.    The  last  method  listed  is  believed 
to  be  a  novel  scheme  for  laser  tuning.    Frequency  modulation 
using  microwave  frequencies  and  large  modulation  indices 
is  also  discussed  as  an  external  tuning  method.   Of  all 
the  approaches,  it  is  probably  the  one  that  w^U  provide 
the  simplest  and  most  effective  solution.    (Author) 
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t«^U  -  Vr  squared.  It  is  shown  that  with  such  a 
w^!i^  '^^  **  screening  of  the  lower  atomic 
layers  by  the  ones  lying  above,  such  screening  beins 
necessary  for  explaining  the  dependence  ofthe  ^^ 
^^"^  of  atomlaation  on  the  angle  of  Incidence  of  the 
tons.   There  Is  a  computation  of  the  average  energy  lost  by 

^A^,il*±!^'f^^y'^'   Fo'obtai^then^^ericid 
Sif^,f  J?*  «xrfaclent  of  the  atomizaOonit  was  assumed 

^^^T"^'^  °^  ""^"^  *°  ^  8"rf»c«  occurs  with 
S!,!!^""^'**"*-    '^^^  '«•  ^'  ^'  ""  discussed  and 
2^^^,^  ^  *°*°  *°*'°*"*  °^  *^  'focusons-  in  the 
^!!!^i.^^^*'-.^''®  computed  curves  of  the  dependence  of 
tte  ooemdent  of  atomlzation  on  the  angles  of  incidence 
Of  the  Ions  are  compared  with  the  experimental  ones. 
(Autnor) 
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nSiSS^?  WOOD-WIND  AND  BRASS  MUSICAL 

Research  rept. ' 

by  Herbert  M.  Neustadt.  Oct  63,  73p 

NAVAL  ACAD  S4 

unclassified  report 

Descriptors:  (•Music,  Sound  pitch),  (♦Sound  pitch. 
Control).  Wood.  Wind.  Brass.  Electronics,  Sound 
generators.  Pitch  dlscrlmlnatloo.  Acoustics. 

Development  woik  on  a  new  electronic  musical  instru- 
ment revealed  that  the  sound  output  of  an  electronic  audio 
oscillator  includes  a  characteristic  cltek  sound  when  the 

^iIi^T'!f^"lJ^r**'"*'**°°y°*'«°8«-   ThecUck 
sound  is  lojid  when  the  frequency  change  is  as  laige  as  an 
ocUve,  and  barely  perceptible  when  the  change  is  as  small 
as  a  semitone.   An  explanatton  Is  given  fbr  the  click  sound 
to  Fourier  terms.   The  question  naturally  arises:   How  do 
the  traditional  wind  instruments  avoid  this  click.     The 
answer  is  surprising:   They  must  avoid  it  by  means  of  an 
ampUfaide  toterruption  automattcaUy  synchronized  with 
the  frequency  change.   When  they  do  not  make  this  ampll- 
^,  ^^"^'^^  "*  '"q^'^y  change  is  accompanied  by 
tclick  or  knock  sound.  When  the  amplitude  intemipttoo 
occurs  Jt  is  not  perceived  by  the  ear  as  an  totern^ton. 
The  reader  can  verify  this  last  statement  by  playing  a  tape 
reconllngobt.in.hle  from  the  author.   (AiXr) 


AD-607  855  Div.   25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Div.,  Air  Force  Systemk  Command. 

Wrlgtat-Patterson  AFB,  Ohio. 

ON  THE  THEORY  OF  THE  ATOMIZAtlON  OP 

SINGLE  CRYSTALS, 

toy  Y.  V.  Martynenko.   20  Oct  64,  Ite 

PTD  TT64  949;  XT  64  71639 

sslfied  report 

Unedited  rough  draft  trans,  of  Flzlka  Tverdooo  TeU 
(USSR)  1964,  V.  6,  no.  7,  p.  2003-2009.  j  i 

Descriptors:  (*Slngle  crystals,  AtomfiMtton).  (*Atomlsirtion. 
Single  crystals).  Ions,  Atomic  properties.  Differential 
ecpiations.  Atomic  energy  levels,  ^heres,  Anisotropy. 
Tranqwrt  pnqwrttes.  Copper,  Argon,  Crystal  Isttloes. 
Energy.  '  • 


A  formuU  has  been  obtained  for  the  coefficient  of 
atomlzation  (spraying)  of  single  crystals  which  does  not 
have  empirical  coefficients.   It  was  assumed  that  the 
potential  of  the  InterMJtlng  ions  with  the  atoms  cf  the 
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T^onveon  Runo  Wooldridge,  Inc.,  Los  Angeles.  Calif. 
PROPERTIES  OF  ARGON-FREE  AIR, 
by  F.  BlwkweU,  D.  L.  Bussard,  D.  Combellc.  E  P 
Palmer,  and  J.  M.  Richardson.   1  Oct  56.  8^     '    ' 
aM-6l-88,  GM-TR-76  ^ 

Unclasslfled  report 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descr^tors:  (•Air,  Thermodywunlc  properties). 
Phystoal  properties,  Aigon,  Nitrogen,  Oxygen. 

Oas  properties  were  computed  from  tables  of  thermo- 
^amto  properties  furnished  by  die  National  Bureau  of 
Stiindards.   The  NBS  tables  give  values  of  Z=PV/RT 
E/^IT,  H/RTM  .  S/R.  ud  Pas  fimotions  of  log  (rho/riio 
«*  O)  and  T    The  tabuliitod  v.lues  aro  fbr?ne  mole  of  • 
mixture  of  nitrogen  and  oxygen  whteh  has  a  low-temperature 
pomposltion  pf_0,78847JrtL gnd J8«aU63  03.  !«»"««» 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 
Wright-Patterson  AFB,  Ohio. 

SOME  NONLINEAR  EFFECTS  IN  FERROELECTRICS, 
by  L  V.  Lyagin  and  Ya.  L  Gelvaahovlch.  9  Sep  64,  14p 
FTinT64  453;  TT  64  71643 

Unclassified  report 

Unedited  rough  draft  trans,  of  Qosudarstvennyl 
Pedagogicheskii  Institut,  Smolensk.   Uchenye  Zapiski 
(USSR)  1962,  V.  10,  p.  94-102. 

Descriptors:  (•Ferroelectric  crystals.  Phase  studies), 
(♦Phase  studies.  Ferroelectric  crystals).  Nonlinear 
systems,  Ferroelectriclty,  Thermodynamics, 
Hysteresis,  Dielectric  properties.  Mathematical 
analysis.  Physical  properties,  USSR. 

The  nonlinear  effects  connected  with  the  physical  changes 
of  ferroelectric  crystals  are  considered.   Several  theories 
are  discussed  concerning  domain  structure  and  phase 
transitions  of  ferroelectrlcs.    Mathematical  explainations 
of  theories  are  developed. 
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A  determination  is  made  of  the  electromagnetic 
scattering  from  an  infinite  plane  surface  backed  by  an 
Infinitely  long  rectangular  cavity.   The  cavity  is  coupled 
through  the  plane  surface  by  a  narrow.  Infinitely  long 
aperture  running  parallel  to  the  axis  of  the  cavity.   The 
str\icture  is  excited  externally  by  a  plane  wave  of  arbi- 
trary polarization  and  arbitrary  angles  of  Incidence. 
In  the  formulation  given,  a  pair  of  singular  Integral 
equations  governs  the  behavior  of  the  tangential  components 
of  the  electric  field  in  the  aperture  (the  aperture  fields). 
The  Integral  equations  are  solved  using  a  standard 
perturbation  technique  under  the  assiunptlon  of  a  small 
aperture  width  in  wavelengths.   The  fields  scattered  by 
the  structure  consist  of  the  superposition  of  a  field 
specularly  reflected  from  the  plane  surface  and  a  field 
reradiated  by  the  induced  aperture  fields.   The  spatial 
distribution  of  aperture  fields  is  numerically  calculated 
for  various  cavity  dimensions.    A  simple,  approximate 
technique  is  outlined  for  obtaining  the  component  of  the 
aperture  field  perpendicular  to  the  edge.   The  results  of 
this  technique  are  briefly  compared  with  the  more  accurate 
results  obtained  from  the  Integral  equations.   (Author) 
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The  Boltzmann  equation  corresponding  to  an  electro- 
magnetic wave  propagating  In  a  magnetoactlve  plasma  Is 
solved  by  making  a  spherical  harmonic  expansion  of  the 
electron  distribution  function.   The  problem  of  a  plane, 
moDochrooutic  wave  normally  Incident  upon  a  nonlinear, 
anisotropic,  Inhomogeneous  plasma  slab  la  alao  considered. 
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A  popularized  review  of  some  fundamental  aspects  of 
plasma  Jets. 
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Validity  of  the  'Muffin  Tin'  Approximation  to  the  KCI 

Crystal  Potential. 
Band  Structure  of  Silver  Chloride  and  Silver  Bromide. 
Lattice  Vibration  Effects  Due  to  Impurities  In  An  Alkali 

Halide. 
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A  diaotisslon  of  the  confinement  of  a  plasma  column  by 
standing  eleotromagnetlo  waves  is  gifwi  In  mathematical 
terms. 
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The  report  describes  results  obtained  during  studies  of 
the  dynamic  properties  of  a  plasma-boundary  sheath.   The 
main  effort  was  directed  towards  the  calculation  and 
measurement  of  the  capacitance  of  a  plasma  sheath.    The 
calculations  predicted  that  the  c^>aolt««K:e  value  of  a 
plasma  sheath  surrounding  a  cyllndrlaal  probe  depends 
only  weakly  on  the  ratio  of  the  probe  radius  and  sheath 
radius.   Measurements  confirmed  this  prediction  and, 
moreover,  yielded  values  in  agreement  with  theory.   The 
method  of  calculating  the  probe-sheath  capacitance  Is 
compared  with  those  reported  by  other  Investigators. 
(Author)  ^ 
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An  investigation  of  NHS  and  ND3  IsolatUl  In  inert  gas 
matrices  at  4.2K  was  made  in  the  regions  of  the  Nu-1,  -a, 
and  -3  fundamentals,  and  in  the  vicinity  of  the  overtone 
2  Nu-4.   The  spectra  were  scanned  with  spectral  slit 
widths  ranging  from  .1  to  .5/cm,  and  it  was  found  that  this 
resolution  was  adequate  to  Insure  that  all  the  observed 
line  widths  and  shapes  were  free  from  instrumental 
broadening.   The  Nu-2  fundamental  was  interpreted  In 
terms  of  a  free  rotation  model,  with  the  line  spaclngs  and 
inversion  splitting  having  values  very  olose  to  those 
observed  tor  gas  phase  molecules.  Th«  hiterpretatlon  of 
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the  Nu-1,  Nu-3  and  3  Mu-4  Spectra  was  much  more  difficult, 
sinM  these  bands  were  too  weak  to  permit  observation  of 
the   E'  type  spectra,  and  since  the  inversion  doubling  of 
the  levels  Involved  cannot  be  observed  due  to  the  broadness 
of  the  lines.   K  was  possible,  however,  to  determine  the 
dependence  of  the  lines  on  the  ratio  of  inert  gas  atoms  to 
ammonia  molecules,  and  to  assign  the  transitions  involved 
as  arising  from  either  single  isolated  molecules  or  from 
ammonia  complexes  caused  by  incomplete  isolation. 
Argon,  krypton,  and  xenon  were  successively  used  as 
matrices,  and  spectra  obtained  in  each  case  differed  only 
In  the  vibrational  frequencies  were  shifted  to  longer 
wavelengths  as  the  matrix  ^as  varied.   (Author) 
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The  object  of  the  present  work  was  to  publish  the  curves 
set  up  about  25  years  ago,  by  Saint-Venant,  for  representing 
graphically  toe  laws  of  longitudinal  and  transverse  Impact 
on  a  prismatic  bar  struck  at  its  end  or  its  center  by  a  body 
having  a  mass  comparable  to  Its  own.   These  curves  wei« 
drawn  in  1873,  but  the  author,  distracted  by  other  work, 
had  never  completed  tfaem  by  adding  the  letters,  marks 
and  legends  necessary  for  their  understanding.   Moreover, 
he  had  been  most  scrupulous  In  regard  to  their  accuracy: 
the  ordlnates  of  these  curves  aw  expressed,  as  will  be 
seen,  by  means  of  convergent  series  of  which  he  had  only 
taken  the  first  terms,  and  he  was  most  concerned  lest 
the  neglected  terms,  even  though  very  small,  should  in 
their  ensemble  modify  the  form  of  the  curros  which  he  had 
deAiced  from  the  first  terms.   This  scn^)le  was  especially 
accentuated  since  the  pubUcation  in  Comptes  rendus  of  die 
representative  curves  of  longitudinal  Impact  according  to 
the  solutton  in  finite  terms  given  by  Boussinesg.   These 
curves,  which  are  exact,  seemed  to  differ  considerably 
from  those  deduced  from  the  first  terms  of  the  series, 
although  the  difference  was,  basically,  more  apparent  than 
real. 
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The  use  of  refractive  index  diagrams  in  the  stu^y  of 
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plane  wave  propagation  In  unbounded  and  layered  aniso- 
tropic media  Is  reviewed  and  then  extended  to  account  for 
certain  aspects  of  the  radiation  from  confined  source 
distributions.   Such  Items  as  the  radiation  condition, 
saddle  point  location,  focusing  effects,  lateral  ray 
trajectories,  Cerenkov  radiation,  and  others  are  inter- 
preted via  the  refractive  index  plots.   While  some  of  this 
material  is  available  In  various  technical  publications,  the 
aim  here  is  at  a  more  unified  presentation.  (Author) 
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The  problem  considered  concerns  a  mass  M  which  is 
shock  isolated  by  a  linear  spring  and  a  friction  device  of 
constant  force.   The  support  is  subjected  to  a  triangular 
velocity  pulse.   It  was  desired  to  find  the  maximum  force 
on  M  and  its  relative  displacement. 
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A  cylindrical  plasma  column  Is  confined  by  a  magnetic 
field  whose  z-component  Is  ccnstant  while  the  phi- 
component  oscillates  slnusoldally.   The  skin  depth  is 
assumed  to  be  negligible  so  that  the  boundary  can  be 
considered  as  sharp  and  the  interior  of  the  plasma  as 
field  free.   The  plasma  Itself  is  treated  as  an  assembly  of 
noncollldlng  particles  which  are  specularly  reflected  at  the 
plasma  surface.    The  oscillating  pressure  of  the  applied 
field  causes  the  plasma  surface  to  execute  a  small 
periodic  motion  Independent  of  phi  and  z.   All  other 
components  of  the  displacement  decay  in  time.   Thus, 
the  plasma  is  positively  stable  against  all  deformations. 
For  magnetoetatlc  confinement  this  treatment  yields 
the  usual  instabilities,  but  in  contrast  to  earlier  woric, 
the  growth  rates  are  bounded  as  the  deformation  wave 
length  approaches  zero.   This  appears  to  be  in  better 
agreement  with  experiment.    (Author) 
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The  equations  derived  concern  elastic  oscillations  of 
a  thin-walled  bar  partially  filled  with  liquid.   The  axis 
of  this  bar  coincides  with  the  direction  of  the  field  of 
external  mass  forces.   This  field  can,  generally  speaking, 
be  nonstationary,  but  Is  assumed  to  be  potential  In 
all  cases.    (Author) 
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An  8-meter-long,  versatile  gas  laser  and  associated 
equipment  were  designed  and  constructed,  employing 
three  methods  of  excitation  (60-c/s  ac,  dc,  and  rf)  and  a 
Brewster-angle  prism  method  of  intracavlty  wavelength 
selection.   The  high  gain  resulting  from  the  extreme  length 
of  the  laser  facilitated  the  finding  of  previously  unreported 
laser  lines  in  the  infrared.   A  novel  method  of  facilitating 
the  alignment  of  mirrors,  making  use  of  the  3.39-mlcron 
He-Ne  llae,  was  utilized.    Calculations  of  reflectance  for 
light  polarized  parallel  to  the  plane  on  Incidence  for 
small  deviations  from  the  Brewster  angle  are  give  for  an 
air-quartz  interface.  (Author) 
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Expressions  for  membrane  stress  resultants  are 
derived  from  a  nonlinear  membrane  theory  which  eliminates 
the  undesirable  infinities  in  one  of  the  two  displacements 
and  the  rotatioo  of  the  normal  to  the  midtlle  surface  as 
predicted  by  linear  membrane  theory.   The  advantages  of 
these  results  are  that  they  remain  meaningful  for  very 
small  pressures  and  that  no  further  manipulation  is 
necessary  to  obtain  stress  resultants  for  all  pressures 
and  circular  torus  configurations.   A  variational  equation 
is  derived  for  the  determination  of  the  modes  and  natural 
frequencies  of  vibration  of  a  torus  whose  walls  have  no 
bending  stiffness  and  which  are  prestressed  by  internal 
pressure.    (Author) 
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This  paper  shows  that  control  through  decentralization 
can  be  affected  In  general  if  additional  Information  in 
the  form  of  preemptive  goals  is  delegMtod  to  Individual 
units  as  weU  as  prices.  It  is  shown  that  the  procedure 
is  a  robust  one  and  results  in  small  errors  in  profit. 
The  technique  of  preempUve  goals  proiidlng  further 
control  advantages  in  an  economy  wheee  structural  change 
is  taking  place  over  Ume  as  refiected  by  changing 
technological  coefficient  matrices  of  individual  units  la 
indicated. 
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Descriptors:  (♦Foils,  Refractory  metal  alloys), 
(♦Refractory  metal  alloys.  Foils).  NioUum  alloys. 
Molybdenum  alloys.  Vanadium  alloys.  Zirconium  alloys. 
Tungsten  alloys,  Carbon  alloys.  Hafnium  alloys. 
Heat  treatment.  Rolling  (MetaUurgy).  Processing. 


PRODUCTION  AND  MANAGEMENT  •  Division  26 


Manufacturing  mefltods.  Fracture  (MMdiaoloe), 
RacrystalUzatlon,  Strain  (Mechanics),  Hardnees. 

Approximately  480  pounds  of  Ugh  quaUty  2.  6,  and 
12-mll  B-66.  Cb-762,  D-43  and  T-111  alloy  strip  were 
pnxkioed  and  extensively  evaluated.  Recommendations 
for  processing  and  quality  assurance  procedures  for  the 
production  of  hl|^  quaUty  refractory  metal  foil  were 
pr^ared.  Particular  consideration  was  given  to  annealing, 
handling  practices,  and  economics.   Materials  speoifioa- 
ttons  for  reroU  stock  and  finished  foil  were  prepared. 
RoUaUllty  studies  of  program  alloys  were  oooduoted  on 
an  instrumented  laboratory  rolling  tniii.  Flatness 
correction  for  6-niil  foil  through  the  use  of  the  roller- 
stretoUng  principle  was  demonstrated.  Work  hardenliw 
and  recyrstalli ration  charaoteristios  of  the  foil  m»t^r\%]B 
were  determined.  A  q>eoial  study  of  the  B-66  oracklng 
problem  was  conducted.  (Author)  " 
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California  Univ.,  Los  Angeles. 

THE  OPTIMAL  MANAGEMENT  POUCY  OF  AN  INSUR- 
ANCE COMPANY, 

by  Karl  Borch.   Sep  64.  2Sp   WMSI-WP-54 
Proj.  NR047  041 

Unclassified  report 

Supported  In  part  Iqr  a  grant  from  the  Ford  Foundation. 
Prepared  for  presentation  at  a  meeting  of  the  Casualty 
Actuarial  Society  in  New  York,  Nov  64. 

Descriptors:  (*Management  planning.  Money), 
(♦Probability,  Management  planning),  (♦Economics, 
Probability),  Optindzatlon,  Mathematical  models. 
Difference  equations.  Equations,  Functions, 
Mathematical  analysis.  Operations  research. 

TMs  paper  discusses  some  of  the  decision  problems 
which  occur  in  insurance  companies.   It  indicates  how 
these  problems  may  be  solved  by  combining  the  familiar 
ideas  of  actuarial  mathematics  with  those  of  modem 
Uieories  of  scientlflc  management.   In  geieral,  management 
has  some  rules  as  to  bow  these  decisions  shall  be  made. 
These  rules  are  referred  to  as  the  management  poUcy  of 
the  company. 
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California  Univ.,  Los  Angeles. 

INVENTORY  CONTROL  OF  A  MULTIPRODUCT  SYSTEM 

WITH  A  LIMITED  PRODUCTION  RESOURCE 

by  Richard  V.  Evans.    Aug  64.  2^  * 

WMSI-WP-49,  MSRP-RR-89 

Contract  Nonr233  73 

Unclassified  report 
Supported  in  part  by  a  grant  from  the  Foitl  Foundation. 

Descriptors:  (♦Inventory  control.  Management 
engineering).  (♦Management  engineering.  Industrial 
production),  (♦Management  control  systems. 
Mathematical  models).  Operations  researoh. 
Dynamic  programming.  Costs.  Equations. 

Optimal  control  of  the  production  of  several  products 
subject  to  restricted  produotton  resources  is  considered. 
iiS!^'?**'**°'*'  *»°^<*^  and  penalty  costs  are  assumed 
althou^  this  is  crucial  only  for  production  costs.    Excess 
demand  results  in  lost  sales.   A  single  point  plays  an 
Important  role  in  the  definition  of  the  opttmal  pSloy 
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OTS  Prices:  HC  $1.00/MF  $0.50 

California  Univ.,  Los  Angeles. 

TOWARD  A  THEORY  OF  OPTIMUM  FINANCINO  MO. 
by  Arnold  Reisman,  J.  Fred  Weston,  and  Elwood  S.  Bufla. 
Ai«  64.  18p   WMSI-WP-50 

Unclassified  report 

Also  supported  by  a  grant  from  the  Ford  Foundation. 

Descriptors:  (^Management  engineering.  Economics), 
(*Economlcs,  Mathematical  models),  Money.  Equations, 
Stochastic  processes.  Computers,  Costs,  Budgets. 

A  general  model  for  the  financing  mix  problem  is 
developed  which  Involves  the  simultaneous  solution  of 
a  system  of  independent  equations.   The  functions  developed 
•re  geoeral  in  nature  so  that  for  specific  applications 
they  may  be  deterministic  or  stochastic,  continuous  or 
discrete,  functional  or  numerical.    A  generalized  computer 
routine  Is  currently  being  developed  to  facilitate  the 
computational  aspects  of  application.   Since  the  model 
is  general  in  nature,  a  classification  scheme  is  also 
developed  which  malces  it  possible  to  see  the  relationship 
of  previous  financing  mix  models  to  the  general  DKMtel 
developed  here.  (Author) 


AD-607  842  Div.    26 
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General  Electric  Co.,  Utlca.  N.  Y. 

PROGRESS  IN  RESOURCES  PLANNING  THROUGH 

PERT. 

Technical  Information  Series. 

by  W.  Morehouse. .  IS  Jun  60,  SOp   R60EML46 

Unclassified  report 

Descriptors:  (*Management  control  systems. 
Simulation),  (^Management  planning.  Management 
control  systems).  Management  engineering, 
Mai^ower  studies,  Time  studies.  Industrial 
production.  Quality  control.  Costs,  CoD^Hiters, 
Netwoilcs,  Probability,  Synthesis,  Analysis,  Reports. 

Techniques  and  results  developed  during  one  year  of 
implementation  of  PERT  as  a  planning  tool  In  Engineering 
R  and  D  and  Manufacturing  are  described.   PERT  has  been 
utilized  for  technical  risk  evaluation,  alternative  simula- 
tion and  capacity  analysis.    Extensions  of  the  logic  into  the 
fields  of  manpower,  facility,  and  cost  forecasting  lead  to  a 
con4>rehensive  business  planning  tool.   Conclusions: 
Integration  among  engineering,  production  and  quality  con- 
trol has  been  simplified.   The  full  utilization  of  the  simple 
logic  of  PERT  gives  management  a  practical  and  poweiful 
tool  for  the  planning,  monitoring  and  prediction  of  complex 
business  operations.   (Author) 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command. 

Wright-Patterson  AFB,  Ohio. 

AUTOMATION  TODAY  AND  TOMORROW:  COLLECTION 

OF  ARTKLES. 

20  Oct  64.  6^ 

FTD  MT64  188;  TT  64  71640 

Unclassified  report 

Avtomatizatsiya  Segodnya  1  Zavtra,  Edited  machine 
trans,  of  Novoe  v  Zhlzai,  Nauke,  Tekhnike.  Seriya  4: 
Tekbnika  (USSR)  1963,  no.  11,  p.  1-40. 


Descriptors:  (* Automation,  Reports),  Industrial 
production.  Communism,  Cybernetics,  Feedback, 
Teaching  machines.  Education,  Economics,  Theory, 
Microminiaturization  (Electronics),  Physiology, 
USSR,  Electronics. 

Contents:   Arming  personnel  with  advanced  solenoe: 
main  trends  in  tlie  development  of  automation;  some 
problems  of  radio  electronics;  for  cveative  collaboration 
of  engineers  and  biologlste;  the  theoretical  bases  of 
automation;  electronic  technology  at  the  service  of  automa- 
tion; and  mathematical  problems  of  the  organization  of 
production. 
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Foreign  Tech.  Dlv.,  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

GOST  2246-60  STEEL  WELDING  WIRE. 

19  Oct  64,  15p 

FTD  TT64  378;  TT  64  71645 

UDolaasifled  report 

Provoloka  Stal'naya  Svarochnaya,  unedited  rough  draft 
trans,  of  Russian  State  Standard  GOST  2246-60,  gr.  VOS, 
approved  4  Mar  60,  submitted  1  Jul  60,  Moscow,  1961,  6p. 

Descriptors:  ('Welding  rods,  Standards),  ('Steel, 
Welding  rods),  ('StaDdards,  Welding  rods). 
Specifications,  Chemical  analysis,  Quality  control. 
Wire,  Packaging,  Cold  working.  Drawing  (Macliine 
processing),  USSR. 

Russian  state  standards  extended  to  oold-drawn  steel 
wire  for  welding  and  beading. 
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OTS  Prices:  HC  $3.00/MF  $0.75 

Space  Technology  Labs.,  Inc.,  Loe  Angeles,  Calif. 

TABLES  AND  CHARTS  OF  THE  SHOCK  RESPONSE  OF 

NONLINEAR  SYSTEMS  (II), 

by  R.  N.  Schreiner  and  Y.  C.  Fung.  Jun  61,  74p 

STL/EM-11-10 

Unolassifled  report 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  avail  aide  copy. 

Descrtlitors:  (*Springs,  Shock  (Mechanics),  ('Shook 
(Mechanics),  Springs),  Impact  shock.  Nonlinear 
systems,  Vibratioo  isolators.  Loading  (Mechanics), 
Mechanical  properties.  Tables,  Graphics. 

This  paper  presents  tables  and  charts  of  loading  ratio  of 
the  shock  response  of  several  nonlinear  systems,  and  the 
composite  C  sub  1  -  C  sub  2  -  C  sub  3  charts.   These  data 
constitute  a  concise  presentation  of  the  response  character- 
istics of  a  nonlinear  system  to  shock  loading,  and  are 
useful  in  many  applications.   The  present  report  is  con- 
cerned with  two  types  of  springs:  (1)  elastic,  softening, 
cubic  spring,  (2)  bilinear  springs,  which  includes  a  sprli^ 
with  perfectly  plastic  yielding  characteristics  as  a 
special  case.  The  bulk  of  tlie  material  is  related  to  a  half- 
sine  pulse.  However,  the  results  for  quarter-cosine  pulse, 
(one  with  zero  rise-time)  a  double-square  pulse  (one  with 
zero  area  or  total  impulse),  and  an  impulsive  loading  with 
constant  decay  (  a  delta  function  at  tau  •■  0  followed  by  a 
constant  deceleration,  with  zero  total  area,  l.e.,  a  tri- 
angular 'velocity  pulse*),  are  also  presented.   (Author) 
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^ace  Technology  Labs.,  Inc.,  Los  Artgeles,  Calif. 
ONE  DIMENSIONAL  FLOW  OF  A  GAS  PARTICLE 
SYSTEM.  11 

Revised  ed.. 

by  J.  R.  KllegeL   28  Aug  59,  30p  STiW'R-59-0000-00746 

I  Uoolassifiled  report 

Revision  of  8  Jul  59  edition.  1 1 

Legibility  of  this  document  is  in  part  unsatisfactory. 

Reproduction  has  been  made  from  beft  available  copy. 

Descriptors:  (*Exhau8t  nozzles.  Gal  flow),  CQas  flow. 
Exhaust  nozzles),  One-dlmensional  flow.  Exhaust 
gases.  Particles,  Mixtures,  Fluid  flow.  Equations, 
Fluid  mechanics. 


'T 


A  family  of  solutloos  to  ths  equations  govemliv  the  one 
dlmeoslonal  flow  of  a  gas-partlole  system  are  presented. 
The  basic  assumptions  «4>on  which  ths  theory  is  based  are 
that  the  particles  do  not  interact  (dlstSDoe  between 
particles  large  compared  to  their  slz«)  and  that  the 
particles  are  spheres  and  are  always  in  Stokes  flow 
regime  (small  particle  lags).   It  is  stown  that  this 
family  of  solutions  corresponds  to  flow  in  a  nozzle  in 
which  the  axial  velocity  gradient  is  a  oonstant,   As  this 
ooodition  is  approximately  realized  la  the  throat 
region  of  most  nozzles,  it  is  believed  that  the  theory  has 
general  validity  near  the  nozzle  throat.   The  design  of 
a  nozzle  for  use  with  a  gas-particle  eichaust  system  is 
also  discussed. 


AD-607  630  Div.   27,  17 

OTS  Prices:  HC  $3.00/MF  $0.75 

^aoe  Technology  Labs..  Inc.,  Los  Ai^pbles,  Calif. 
PRESSURE  VESSEL  DESIGN  CRITER  A. 
Semiannual  rept.  for  1  Jan-30  Jun  S9j 
by  D.  P.  Fitzgibbon.   30  Jun  59,  60p 
»rLAR-59-0000-00714 
Cootraot  AF04  647  309 

Unclassified  report 

Descriptors:  ('Pressure  vessels.  Design).  ('Rocket 
cases.  Design),  (*Steel,  Mechanical  properties), 
Heat  treatment.  Performance  (Engineering).  Tensile 
properties.  Deformation,  Stresses,  Hardness, 
Failure  (Mechanics),  Experimental  data.  Tests. 
DuottUty. 


1 

OTTUbi  in 


The  purpose  of  ttie  work  belag  perforriied  in  this 
program  is  to  provide  experimental  d4ta  to  assist  in 
estaUishing  matarUl  selection,  and  design  and 
fabrication  oriUria  for  reUable,  highly  efficient  pressure 
vessels.   Tests  have  been  concluded  in  wliich  material 
performance  in  tensile  and  bend  tests  was  examined. 
Tests  are  under  way  to  determine  malarial  performance 
in  small-scale  pressure  vessels.   Anlsotrcplc  effects 
have  been  observed  in  biaxial  stress  fl«lds  for  AISI  4340 
steel  which  cannot  be  detected  when  tte  material  is 
subjected  to  a  uniaxial  stress  field.   Clwraoterlstlcs  of 
materials  in  uniaxial  and  biaxial  stress  states  and 
correlation  between  teoslle,  bend,  hantaess,  and  pressure 
vessel  tests  will  be  reported  iqxn  oon|iletlon  of  this 
work.  (Author) 
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Naval  Postgraduate  School.  Monterey,  ballf. 


PROPULSION  SYSTEMS  -  Division  27 


GAS  TURBINE  REGENERATOR  FOULING  INVESTI- 
GATION. 

Quarterly  progress  rept.  no.  1, 
by  H.  L.  Kohler  and  J.  A.  Miller.    15  Oct  64,  35p 
NPS.M  TR21:  NPS.M  64T  8 

Unclassified  report 

Descriptors:  CGas  turbine  regenerators,  Fouling), 
(•Fouling,  Gas  turbine  regenerators),  Thermal  conductiv- 
ity. Pressure,  Heat  exchangers.  Performance  (Engineer- 
ing), Surface  temperatures.  Exhaust  gases,  Prc^ulsion. 

A  report  on  the  progress  of  an  e:q)erimental  investiga- 
tion of  fouling  effects  In  compact  gas  turbine  regenerator 
matrices  is  presented.   Fouling  effects  on  heat  transfer 
rates  and  pressure  dn^  characteristics  for  a  number  of 
matrix  geometries  and  two  exhaust  gas  temperatures  are 
presented.    Preliminary  results  Indicate  gas  side  surface 
temperature  and  gas  composition  as  the  primary  para- 
meters with  geometric  effects  occupying  a  lesser  role.   The 
effect  of  fouling  on  pressure  dn^  characteristics  is  found 
to  be  more  pronounced  than  the  effect  on  heat  transfer. 
Plans  for  oontinuatton  of  the  investigation  are  presented. 
(Authoi)  '^ 
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Rocket  Propulsion  Lab.,  Air  Force  Systems  Command, 

Edwards,  Calif. 

DISK  PUMP  FEASIBILITY  INVESTIGATION. 

by  R.  O.  Byrne.    1  Jul  64,  44p      / 

ProJ.  3058 

RPL  TDR64  119 

Unclassified  report 

Descr^tors:  ('Turbopumps,  Liquid  rocket  propellants). 
CRocket  propulsion,  Turbc^iumps),  Viscosity,  Design, 
Feasibility  studies.  Performance  (Engineerlnig;),  Rocket 
motors.  Equations. 

The  disk  pump  was  investigated  at  the  Air  Force 
Rocket  Propulsion  Laboratory  (AFRPL)  to  determine 
the  feasibility  of  using  a  novel  viscous  pumping  system 
as  an  inducer  and/or  malnstage  pump  for  liquid  rocket 
applications.   This  investigation  consisted  of  the  analysis, 
design,  and  tost  of  a  disk  pump  primarily  for  application 
as  an  inducer.   The  disk  pump  differs  drastically  from 
conventional  pumps  because  of  the  following  major  factors: 
(1)  The  pumping  action  is  a  function  of  the  viscous  properties 
of  the  pumped  fluid.    (2)  The  pump  does  not  require  the 
conventional  pump  lifting  forces.   (3)  The  pump  inlet 
relative  velocity  is  equal  only  to  the  throi^  flow  velocity 
between  the  disks.   Therefore,  there  is  good  indie  atton 
that  the  disk  pump  will  operate  stably  with  excellent  suction 
pump  performance  characteristics.   The  mairiiTiiim  suctton 
specific  6{>eed  reached  was  55,400  in  70F  water,  with 
no  apparent  head  deterioration.  The  representative 
maximum  suction  specific  q>eed  at  a  3%  head  drop  was 
never  reached.   The  pump  demonstrated  unusual  stability 
characteristics  throughout  all  testa  even  at  ultra  tow 
NPSH  values  of  4.7  ft.   (Author) 


AD-607  979  Div.    27.  9 

OTS  Prices:  HC  $3.00/MF  $0.75 

Applied  Physics  Lab.,  Johns  Hopkins  Univ..  Silver  Spring. 

^n^vT.3^^S^°^^^'  SECTION  ON  FLOW  PROCESSES 
AND  ENGINE  PERFORMANCE.   CHAPTER  2,  BASIC 
ADUBATIC  THEORY,  rinn  ^,  oAau. 

by  E.  A.  Bunt.   Oct  64,  92p  TG-610-2 
Contract  NOw62  0604c 

Unclassified  report 
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Descriptors:  (^Ramjet  englnea,  Aerodynamic 
characteristics),  (*Adlabatlc  gas  flow,  Ram)et  engines). 
One-dimensional  flow,  Sound,  Velocity,  Supersonic  flow. 
Shock  waves,  Two-dimensional  flow,  Jets,  Nozzles, 
Thermodynamic  cycles.  Performance  (Engineering). 

Contents: 

One-dimensional  gas  dynamics  (basic  relationships,  the 


speed  of  sound,  the  Mach  number,  Isentroplc  compressible 
flow,  the  normal  shock);  Two-dimensional  supersonic  wave 
systems  (oblique  shock  waves,  Prandtl-Meyer  expansions. 
Jet  structure);  The  thrust-producing  cycle  (thriist  and 
drag,  the  ramjet  thermodynamic  cycle);  Tabulation  of 
adlabatic  Mach  number  functions. 
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28.  Psychology  and  Human 
Engineering 


AD-607  443  Dlv.   28,  8,  18,  ± 

OTS  Prices:  HC  $3.00/MF  $0.50 


Air  Fore  d  Systems  Command, 


Electronic  Systems  Dlv. 

Bedford,  Mass. 

DECISION  SCIENCES  LABORATO<iy  BIENNUL 

PROGRESS  REPORT,  JULY  1962- JUNE  1964. 

Oct  64.  51p  j : 

ESDTDR64  609  ||    Unclassified  report 

Descriptors:  (*Human  engineering.  Information 
retrieval),  (*Decision  making,  Air  force  operations), 
(•Information  retrieval.  Human  ei^neering),  Behavior, 
Learning,  Perception  (Psychology),  Memory,  Teaching 
machines.  Cybernetics.  Communication  theory.  Systems 
engineering.  Reviews. 

The  Decision  Sciences  Laboratory  initiates  exploratory 
development  programs;  that  is,  it  estimates  and  examines 
future  operational  requirements  of  the  Air  Force, 
primarily  In  the  area  of  information  processing  systems, 
and  determines  from  such  investigation  and  consideration 
the  implications  for  man-machine  interaction.    DSL  Is 
also  responsible  for  designing,  developing,  procuring, 
evaluating,  managing,  and  updating  certain  display 
components  of  Air  Force  electronic  systems.    Further, 
it  provides  engineering  services  to  all  elements  of  the 
Electronic  Systems  Division  within  the  area  on  display 
characteristics,  human  performanoa,  and  man-machine 
relationship  problems  for  both  present  and  future 
Air  Force  Military  Information  Systems,  needs.   Topics 
discussed  Includes:  Data  presentation  and  display; 
learning,  decision  making  and  problem  solving;  programmed 
teaching  and  automated  training;  and  communication 
theory. 


AD-607  462  Dlv.   28,  16 

OTS  Prices:  HC  $4.00/MF  $1.00 


Boeing  Co.,  Wichita,  Kans. 

SUBJECTIVE  REACTION  TO  WHOLE -BODY  VffiRATION, 

by  Robert  E.  Chaney.   Sep  64,  13S^  D3-6474 

Contract  Nonr2994  00  1 

1 1  Unclassified  report 
Descriptors:  (*Human  engineering.  Vibration), 
(♦Vibration,  Tolerances  (Physiol^),  (*ReacUon 
(Psychology),  Vibration),  Perception,  Test  methods. 
Acceleration,  Test  equipment.  Thresholds  (Physiology), 
Posture,  Attitudes.  Stress  (Physiology). 

Ten  male  volunteers  were  utilized  ta  a  study  of  the  per- 
ception of  vibration.   Four  subjectlTe  reaction  levels: 
perceptible,  mildly  annoying,  extremely  annoying,  and 
alarming  were  estaUlshed.   The  Boeing  Human  Vibration 
facility,  modified  sinoe  previous  tetts,  was  used  as  the  test 
instrument.   Experimental  controls  and  test  methods  were 
detennlned  in  a  preliminary  study.   Subjective  levels 
identified  are  generally  at  higher  acceleration  values  than 
those  of  previous  research.   Possible  reasons  for  the 
differences  are  discussed.   Also,  individual  values  estab- 
lished at  a  given  subjective  level  are  shown  to  be  Influenced 
by  the  magnitude  of  the  Immediately  preceedlng  vibration 
level.   Physiological  effects  in  the  main  correlate  with  pre- 
vious findings.  (Author) 
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A  FURTHER  STUDY  OF  THE  INFLUENCE  OF  A 

RELEVANT  BUT  UNUSED  CUE  IN  TRAINING  UPON 

TRANSFER  IN  A  POSITIVE  TRANSFER  SITUATION. 

Final  technical  rept., 

by  Gordon  A.  Eckstrand,  Alan  D.  Nelberg,  and  Ross  L. 

Morgan.   Sep  64,  17p 

ProJ.  7183,  Task  718306 

AMRL  TDR64  81  Unclassified  report 

Prepared  In  cooperation  with  Ohio  State  Univ., 

Columbus  Research  Foundation,  Contract  AF33  038  5474. 

Descriptors:  (*Leamlng,  Transfer  of  training),  (♦Trans- 
fer of  training.  Learning),  Performance  (Human), 
Training,  Recall,  Perception  (Psychology). 
Psychometrlcs. 

An  attempt  was  made  to  assess  the  utility  of  a  cue 
that  was  relevant  but  not  used  In  the  solution  of  a  first 
task  in  the  learning  of  a  second  task.   The  relationship  was 
such  that  if  something  were  learned  about  the  relevant 
but  unused  cue,  positive  transfer  would  be  e;q>ected  to 
occur.   In  an  earlier  experiment,  no  positive  transfer 
was  found  In  this  type  of  situation.   The  present  study 
essentially  dupUcated  the  first  but  Involved  an  Importairt 
procedural  modlflcaUon.   This  modification  was  intended 
to  rule  out  the  posslblUty  that  subjects  In  the  first  study 
had  been  trained  to  disregard  this  relevant  but  unused 
cue.   The  findings  of  the  present  study  support  those  of  " 
the  earUer  one.   Even  with  the  revised  procedure,  no 
transfer  was  shown  from  learning  the  first  task  to  the 
learning  of  a  second  task  on  the  basis  of  the  cue  that  was 
originally  relevant  but  unused.   (Author) 


AD-607  515 
OTS  Prtces: 


Dlv.   28,  5,  16 
HC  $1.00/MF  $0.50 


Thompson  Ramo  Wooldrldge  Inc.,  Los  Angeles,  Calif. 
COMMUNICATION  BY  VIBRATORY  TACTILE  STIMULI 
FOR  WESCON  SYMPOSIUM, 
by  Joseph  Hlrsch.    22  Aug  56,  24p 

Unclassified  report 

Descriptors:  (•Human  engineering.  Communication 
systems),  (•Communication  systems,  Vibration),  (•Deaf- 
ness, Communication  systems).  Touch,  Communication 
equipment,  Auditory  perception,  Sensory  perception, 
Stimulation,  Thresholds  (Physiology),  Learning,  Language, 
Attention,  Blindness.  Models  (Simulations),  Hearing, 
Symposia. 

This  paper  Is  concerned  with  an  apparatus  and  method 
for  communication  whereby  tactile  vibratory  stimuli  re- 
place or  supplement  the  visual  and  auditory  means,  parti- 
cularly In  areas  of  communication  where,  1)  threshold 
levels  of  pain  for  other  organs  exist,  such  as  hearing  In  an 
army  tank,  or  2)  to  relieve  over-saturated  sense  organs, 
such  as  hearing  or  seeing  In  high  speed  aircraft,  or  3) 
where  the  type  of  communication  requires  an  'attention 
demanding'  quality  such  as  would  exist  In  accident  preven- 
tion In  moving  vehicles  -  I.  e.  .  ships,  aircraft,  trains,  etc., 
and  4)  where  a  necessity  exists  for  speeded  communication. 
In  particular,  the  proposed  system  could  provide  the  deaf 
with  a  'telephone'.   The  basic  system  for  communicating 
throu^  vibratory  tactile  stimuli  consists  of  a  single 
apparatus  whereby  the  five  fingers  of  the  'speaker'  rest 
on  sensitive  vibration  sending  diaphragms,  and  corresp<md- 
Ingly.  the  five  fingers  of  the  'listener'  rest  on  sensitive 
vibration  receiving  diaphragms.   A  duplicate  reversed 
system  allows  the  'listener'  to  become  the  'speaker' 


AD-607  667  Dlv.   28 

OTS  Prices:  HC  $2.00/MF  $0.50 

Washington  Univ.,  Seattie. 
CONFIGURAL  ANALYSIS, 


117 


Division  28  •  PSYCHOLOGY  AND  HUMAN  ENGINEERING 


by  Gordon  E.  Wainwrlgfat.   Sep  64,  28p 
Contract  Nonr477  33.  Grant  PHS  MH00743  08 

Unclassified  report 

Descr^jtors:  (*Factor  analysis,  Psychometrlcs), 
(♦Psychometrlcs,  Factor  analysis).  Psychology,  Analysis 
of  variance.  Polynomials,  Functions.  Theory. 

The  first  section  of  this  paper  presents  an  explication 
of  'configuration'  as  it  has  come  to  be  used  in  data  analysis. 
In  this  section  a  gamut  is  nm — from  interaction  in  the  anal- 
ysis of  variance,  through  factor  analysis  to  general  con- 
siderations of  prediction.   The  main  theme  is  the  non- 
addltlvlty  or  non-llnearlty  of  configural  information.   In  sec- 
tion n  'profile  analysis'  is  discussed.  There  is  no  particu- 
lar model  associated  with  profile  analysis.   It  is  rather  a 
general  approach  which  has  as  its  goal  the  separation  of 
groups  of  similar  Individuals.   Techniques  which  are  fre- 
quently used  are  Q-technique  factor  analysis  and  discrimi- 
natory analysis.   Of  some  interest  is  the  use  of  the  D 
measure  of  Cronbach  and  Gleser  (1953)  and  'agreement 
analysis'  proposed  by  McQuitty  (1956).   Section  in  gives  a 
more  thorou^  definition  of  configural  analysis.   The  con- 
figural scale  and  the  polynomial  function  are  given  as  the 
two  main  methods  of  tapping  configural  information.   Sec- 
tion IV  gives  the  relationship  between  the  configural 
scale  and  the  polynomial  function  following  Horst  (1964). 
The  problem  of  ascertaining  whether  configural  informa- 
tion is  present  in  a  sample  of  data  is  briefly  discussed 
and  two  empirical  investigations  are  cited. 
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Naval  Training  Device  Center,  Port  Washington,  N.  Y. 

THE  EFFECTS  OF  STIMULUS  AND  FIELD  SIZE  ON  THE 

ACCURACY  OF  ORIENTATION  IN  THE  HOMOGENEOUS 

ENVIRONMENT. 

Technical  rept., 

by  MUton  S.  Katz.  William  MeUay,  and  Paul  A. 

Cirincione.    Jul  64,  34p 

NAVTRADEVCEN  IH13 

Unclassified  report 

Descriptors:  (♦Visual  acuity.  Performance  tests), 
(•Visual  perception.  Targets),  Vision,  Ranges 
pistance).  Position  finding.  Visual  signals. 
Performance  (Human),  Training  devices. 

The  effects  of  various  size  targets  and  the  extent  of  the 
visual  field  on  the  accuracy  of  orientation  in  ttie 
homogeneous  environment  were  investigated  by  requiring 
S's  to  reposition,  to  geometric  center,  four  different 
targets  starting  from  eleven  locations,  in  a  270  degree 
homogeneous  field.   The  results  showed  that:  (1)  each  S 
positioned  all  four  targets  into  a  preferred  field, 
(2)  small  error  scores  and  consistency  in  positioning 
around  perceived  centers  were  found  with  only  three  of 
the  four  targets,  (3)  in  all  cases,  the  largest  error  and 
greatest  variability  was  in  centering  the  smallest  target, 
(4)  absolute  errors  were  not  related  in  any  systematic 
fashion  to  the  initial  starting  points,  and  (5)  with  respect 
to  Initial  target  presenUtions,  i.e.,  left  and  right  fields, 
Ss  errors  tended  to  be  smaller  In  the  field  containing 
that  S's  perceived  center.   It  was  suggested,  in  the 
discussion,  that  tl>e  variability  of  the  small  target  could 
be  accounted  for,  in  part,  by  the  autoklnetic  effect.    (Author) 


Fordham  Univ.,  New  York. 

PERCEPTION  OF  DISTORTION:    AN  EXPERIMENTAL 

STUDY  OF  DISTANCE  AND  PERSPECTIVE  IN  THE  AMES 

TRAPEZOID  ILLUSION. 

Technical  rept., 

by  Richard  T.  Zegers  and  S.  J.  Thomas  B,  Malone. 

Jun  64,  62p 

Contract  N61339  1215 

NAVTRADEVCEN  1215  1 

Unclassified  report 

Descriptors:  (*PBroeptlon  (Psychology),  Visual 
signals),  ("Visual  perception,  Illusions),  Distortion, 
Geometric  forms.  Rotation,  Correlation  techniques. 
Analysis  of  variance.  Males,  Females. 

The  research  examined  various  factors  which  could 
contribute  to  the  reversal  Illusion  perceived  with  a 
rotating  trapezoid.    Variables  included  In  the  study  were 
viewing  distance,  sex,  relation  to  other  reversible  figures, 
and  to  ellipsoidal  figures.    Distance  directly  effects  the 
perception  of  the  Illusion  from  four  to  twenty  feet.   A 
consistent  sex  difference  was  found  in  that  males 
perceive  the  Illusion  more  than  females.   A  significant 
correlation  was  found  between  perception  of  the 
trapezoidal  Illusion  and  necker  cube  reversals.    In  the 
comparison  of  symmetrical  and  asymmetrical  figures. 
It  was  found  that  the  unbalanced  figures  resulted  in 
greater  perception  of  the  Illusion.    There  was  wide 
variability  among  subjects  in  responding  to  Illusion, 
suggesting  that  the  percejAlon  of  the  Illusion  results  from 
many  visual  cues  which  result  In  differential  responses. 
(Author) 
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Aerospace  Medical  Research  Labs.  (6570th), 

Wright-Patterson  AFB,  Ohio. 

HUMAN  PERFORMANCE  AS  A  FUNCTION  OF 

INTENSITY  OF  VIBRATION  AT  5  C  PS. 

Final  rept.  for  31  Oct  63-11  Mar  64, 

by  Charles  S.  Harris,  W.  Dean  Chiles,  and  Robert  M. 

Touchstone.   Sep  64,  21p 

ProJ.  1710,  Task  171002 

AMRL  TR64  83 

Unclassified  report 

Descriptors:  (*Performance  (Human),  Vibration), 
(♦Vibration,  Pertormance  (Human)),  Humans,  Body, 
Motion,  Extremely  low  frequency.  Stress  (Psychology), 
Acceleration,  Environmental  tests,  SimuUtlan,  %>aoe 
flight.  Atmosphere  entry,  T.amy»hing, 

The  effect  on  human  performance  of  whole  body  vibra- 
tion at  a  frequency  of  5  cycles  per  second  was  investi- 
gated.  Ten  subjects  were  tested  on  a  two  dimeosioaal 
tracking  task  at  four  double  amplitudes  of  vibration, 
0.08,  0.12,  0.16  and  0.20  inch.  Only  the  two  highest 
levels  produced  a  decrement  in  performance.   No  sub- 
jective or  performance  after-effects  were  found  followii^ 
any  of  the  four  20-mlnute  periods  of  continuous  vlbratloo. 
(Author) 
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Institute  of  Behavioral  Researolt  Texas  Christian 

Univ.,  Fort  Worth. 

DIMENSIONS  OF  STIMULUS  SITUATIONS  WHICH 

ACCOUNT  FOR  BEHAVIOR  VARIANCE. 

Annual  progress  rspt., 

by  S.  B.  Sells.    1  Oct  64,  6p 

Contract  Noor343« 

Unolasslflad  report 

Legibility  of  this  dooument  is  in  part  unsatlsfaotory. 
Reproduotlon  has  been  made  from  best  available  copy. 

Descriptors:  (*Behavlor.  Theory),  (♦Performance 
(Human).  Ecology),  Attitudes,  PersonaUty,  Groiq) 
dynamics.  Meteorological  parameters.  Barometric 
pressure.  Temperature,  Humidity,  Psycbophysiology, 
Psyctaometrlcs,  Social  psychology. 

The  studies  centered  on  the  identtficatlon.  Uolatlon, 

and  (fiantification  of  situational  variables  that  account  for 


substantUl  variance  In  human  behavior.   The  main  thesis 
of  the  investigation  Is  that  behavior  variance  is  a  funoticm 
of  three  universes  <rf  variables:   a.  individual  differences 
(represented  by  measures  of  tqptitude,  interest,  attitude, 
and  personality),  b.  situational  or  environmental  variables, 
c  the  Interaction  of  individual  differences  and  situational 
(environmental)  variables.   It  is  believed  that  intensive 
theoretical  and  empirical  research  focused  on  the  area 
of  situational  variables  will  increase  understanding  of 
IndivlAial  behavior  and  lead  to  more  accurate  predictions 
of  individual  and  gro«4>  behavior. 
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Equipment 
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Westlnghouse  Research  Labe..  Pittsburgh.  Pa. 

DESKN  AND  CONSTRUCTION  OF  fflGH  INTENSITY 

ROTATING  ANODE  X-RAY  TUBE  FOR  HKJH  PRESSURE 

STUDIES  BY  X-RAY  DIFFRACTION. 

Final  rept., 

by  A.  Taylor,    30  Apr  64,  58p 

Contract  AF19  638  2467,  ProJ.  5621,  Task  562101 

AFCRL  64  663 

Unclassifled  report 

Legibility  of  this  document  is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (♦X-ray  tubes.  Design),  (*X-ray  diffraction 
analysis,  Higth-pressure  research),  {*Hlgh-pressure 
research.  X-ray  tubes).  Anodes  (Electron  tubes). 
Cathodes  (Electron  tubes).  Circuits,  Diffusion  pumps. 
Vacuum  apparatus.  Construction,  Operation. 

A  high  Intensity  rotating  anode  x-ray  tube  has  been 
constructed  for  use  with  a  tetrahedral  anvil  press  for 
high  pressure  studies  using  x-rs^  diffraction  techniques. 
The  output  of  the  tube  is  conservatively  rated  at  150  ma  at 
35  kV  and  70  ma  at  50  kV.   Tests  have  shown  that  the 
tube  may  be  safely  run  at  140  ma  and  50  kV  over  prolonged 
periods  of  time,  with  a  focal  area  of  approximately 
1  X  10  sq.  mm.    The  report  gives  constructional  details 
of  the  tube,  its  associated  vacuum  equipment  and  electrical 
circuitry  along  with  operational  instructions  and  hints  on 
servicing.    (Author) 
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Yale  Univ.,  New  Haven,  Conn. 
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Final  rept,  for  15  Jun  56-15  Feb  64, 

by  Henry  Margenau.    21  Oct  64,  7p 

Contract  Nonr609  22 

Unclassified  report 

Descriptors:  (*Plasma  physics,  BibUographles), 
Reports,  Scientific  personnel.  Electronics. 
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Chicago  Univ.,  m. 

STUDIES  OF  PATTERN-PERCEIVING  AND 

LEARNING  NETWORKS. 

Annual  rept., 

by  Peter  H.  Greene.    10  Apr  64,  5p 

Contract  Nonr2121  17,  ProJ.  NR049  148 

Unclassified  report 

Descriptors:  (*Artiflcial  intelligence.  Pattern 
recognition),  (♦Pattern  recognition.  Artificial 
intelligence),  Learning,  Networks,  Perception 
(Psychology),  Models  (Simulations),  Mathematical 
models,  Progranuning  (Computers),  Quantum  mechanics. 
Bionics. 
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David  Taylor  Model  Basin,  Washington,  D.  C. 
THE  TMB  TORSIONMETER  SHAFT  SYSTEM, 
by  J.  Rex  Plmlott.   Jul  52,  40p 
DTMB  825 

Unclassified  report 

Descriptors:  (•Shafts,  Torsion  meters),  (♦Torsion 
meters.  Marine  propulsion),  (♦Torque,  Measurement), 
(♦Marine  propulsion.  Torsion  meters).  Ship  models. 
Model  basins.  Ships,  Instrumentation,  Power,  Drtv* 
shafts.  Calibration.  Operation,  Design. 

The  design  and  development  of  a  unique  torque- 
measuring  system  for  use  during  full-scale  tests  of  naval 
vessels  is  described-   The  system  consists  of  a  6-ft  sec- 
tion of  shafting,  especially  designed  for  use  with  a  new 
torsionmeter,  and  a  special  calibration  stand  for  sUtically 
load-calibrating  the  torsionmeter  shaft  with  the  torsion- 
meter.    Carefully  planned  calibration  techniques  integrate 
these  components  Into  a  highly  accurate  torque-measuring 
system  that  has  been  adopted  by  the  Bureau  of  Ships  for 
inclusion  in  new  naval  vessels.  (Author) 


AD-607  459  Div.    30,  16 

OTS  Prices:  HC  $6.00/MF  $1.25 

Cornell  Univ.,  Ithaca,  N.  Y. 

SYSTEM  AND  CIRCUIT  DESIGNS  FOR  THE 

TOBERMORY  PERCEPTRON:  PREUMINARY  REPORT 

ON  PHASE  I. 

Rept.  no.  5, 

by  George  Nagy.    1  Sep  63,  218p 

Contract  Nonr401  40;  Grant  NSF  GP971 

Unclassified  report 

Rept.  on  Cognitive  Systems  Research  Program. 

Descriptors:  (♦Bionics,  Auditory  perc^tion).  (♦Artlflcial 
intelligence.  Machines),  Cybernetics,  Circuits,  Design, 
Auditory  signals.  Band-pass  filters.  Amplifiers, 
Relaxation  oscUlators,  Digital  systems.  Operation. 
Wiring  diagrams.  Data. 

Tobermory,  named  after  Saki's  eavesdropping  talking 
cat,  is  a  general  purpose  pattern  recognition  machine 
roughly  modelled  on  biological  prototypes.    Phase  I, 
described  in  this  report,  consists  of  four- layer  audlo- 
perceptron.   The  circuits,  their  design  and  operation, 
are  described. 
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RAND  Corp.,  Santa  Monica,  Calif. 

SEGMENTAL  DIFFERENTLkL  APPROXIMATION  AND 

THE  'BLACK  BOX'  PROBLEM, 

by  Richard  Bellman,  Brian  Gluss,  and  Robert  Roth. 

Oct  64,  29p    RM-4269-PR 

Contract  AF49  638  700 

Unclassified  report 
Rept.  on  ProJ.  RAND. 

Descriptors:  (♦Input-ou^ut  devices.  Optimization), 
(♦Differential  equation.  Numerical  analysis),  (♦Numerical 
analysis.  Differential  equations).  Switching  circuits. 
Control,  Feedback,  Dynamic  programming.  Equations. 
Iterative  methods.  Calculus  of  variations. 

In  previous  work  on  differential  approximation,  it  has 
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been  assumed  that  a  blaok  box  under  oonalderatlon  may 
be  described  by  a  differential  equation  of  a  giveo  type 
with  unknown  parameters,  which  are  then  determined 
by  various  optimlratioa  methods.  In  ttie  present  memo- 
nnOum,  this  approach  was  extended  io  the  case  in  which 
the  bUok  box  oomprlMs  subeystams.  each  subject  to  its 
own  differential  equation,  and  in  whldh  switching  occurs. 
Methods  are  explored  of  determining  the  nature  of  the 
Bubeystems,  estimating  the  times  at  which  switching 
occurs,  and  which  subqrstems  are  involved.  (Auttwr) 
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Randolph- Maooo  CoIU,  Ashland,  Va. 

THE  PNEUMATIC  ENERGY  DBTECT»R  WTTH  REMOTE 

OPTICS  (PEDRO).  1 

Final  technical  rept.  for  22  Jun  61-lS  Nov  63, 

by  Richard  E.  Grove.    15  Nov  63,  102|>   RMC-30 

Contract  N178  7904  Unclassified  report 

See  also  AD-272  801. 

Descriptors:  (*Explosive8  initiators,  Eleotromagnetlo 
fields),  (♦Electromagnetic  fields,  Haaards),  (♦Optical 
instruments,  Monitors),  Thermal  raiflaUon,  Measurement, 
Diaphragms  (Mechanics),  Tests,  Test  equipment.  Fiber 
optics.  Glass  textiles,  Pneumatic  devices. 
A  new  instrument  is  described  to  measure,  for  hazards 
evaluations,  the  thermal  energy  produced  in  the  bridgewlre 
of  an  eleotroexploslve  device  by  the  reception  of  radiated 
electromagnetic  energy.   The  device,  the  pneumatic  energy 
detector  with  remote  optics  (PEDRO),  employs  fiber  optics 
techniques  to  sense  the  deformation  of  an  elastic  mirrored 
diaphragm  that  is  distended  by  the  expansion  of  a  small 
volume  of  gas  heated  by  the  thermal  output  of  the  excited 
bridgewlre.   Electrical  co»fl)llng  between  the  instrumenU- 
tion  and  the  weapon  under  test  is  minimized  by  conveying 
the  information  output  from  the  simuUted  electro-explosive 
device  to  the  photodetectors  as  an  optioad  signal  through 
dielectric  light  pipes  oonyxMed  of  bun«les  of  optical  fibers. 
The  prototype  was  capable  of  detecting  225  microwatts  of  dc 
electric  power  input  to  the  bridgewlre.  Req>onse  was 
essentially  linear  between  225  and  6000  microwatts  ii^ut 
and  non-linear  but  monotonic  increasKf  for  inputs  between 
6,000  and  22,  000  microwatts.   Beyond,  this,  the  present 
form  of  the  apparatus  was  saturated  and  no  further  Increase 
In  output  was  produced.   (Author) 
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RAND  Corp.,  Santa  Monica,  Calif. 
APPRAISAL  OF  LABORATORY  SIMULATION 
EXPERIENCES,  T| 

by  Murray  A.  GeUler.  Oct  61,  1^  p4i467 

Unclassified  rqwrt 

Prepared  for  presentation  as  the  presidential  address 
at  the  8th  Annual  International  Meeting  of  the 
Institute  of  Management  Sciences,  Brussels,  Belgium. 
24  Aug  61.        ,  ^^ 


Descriptors:  (♦Management  control  sjrstems.  Simulation), 
(♦Logistics,  Models  (Simulations)),  Management 
engineering.  Systems  engineering.  Professional  per- 
sonnel. Costs,  Operations  research.  Symposia. 

AD-607  468  Div.    30,  16,  28 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  SanU  Monica,  Calif. 

EQUIPMENT  USED  TO  DETERMINE  THE  EFFECT  OF 

SOUND  AND  OSCILLATIONS  ON  THE  HUMAN  BODY 

by  R.  Coermann.    3  Nov  47,  2^   T-S 

TT  64  71698  Unclassified  npoH 


Trans,  of  article  from  an  unidentified  source,  n.d. 

Descriptors:  (♦Test  equipment.  Human  engineering), 
(♦Oscillation.  Performance  (Human)),  (♦Human 
engineering.  Oscillation),  Vibration,  Body,  Shock 
(Mechanics),  Fatigue  (Physiology),  Frequency,  Sound. 
ElectromagnetlBm,  Phase  shift,  Acoelerometers. 

This  paper  comprises  a  description  of  test  equipment 
with  the  aid  of  which  vibrations  having  a  frequency  ranoe 
from  30  to  lOOOc/sec,  and  with  ampUtudes  up  to  2mm 
can  be  transmitted  to  a  human  body.   Reasons  are  given 
for  the  designs  selected  and  construction  difficulties  are 
pointed  out.    The  different  oscUlators  are  enumerated  and 
their  mode  of  operation  Is  explained.  (Author) 


AD-607  470  Div.   30,  7,  8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Parke  Mathematical  Labs.,  Inc.,  Carlisle,  Mass. 

A  MATHEMATICAL  MODEL  FOR  INPUT-OUTPUT 

DEVICES  n. 

Scientific  rept.  no.  6, 

by  John  A.  RUey.   Aug  64,  fr^ 

Contract  AF19  628  2417,  ProJ.  4608,  Task  460805 

AFCRL  64  798 

Unclassified  report 

Descriptors:  (♦Input-output  devices,  Matfaemaiical 
models).  Algebra,  Functions,  Systems  engineering. 
Automata,  Theory,  Reviews. 

The  technical  notion  of  diagram  (as  enq>loyed  by  the 
category-theorists)  is  used  to  define  the  conc^t  of 
abstract  block  diagram.   The  bulk  of  the  r^wrt  is  con- 
cerned with  the  study  of  the  coUection  'D'  of  block 
diagrams  whose  input/output  functions  belong  to  a 
preasslgned  function  algebra.    It  is  shown  that  'D' 
may  be  given  the  structure  of  substitution  algebra  by 
4)propriate  definitions  of  evaluation,  substitution  and 
contraction  operators.   In  addition,  a  brief  survey  is 
made  of  the  current  literature  concerning  general  iimut/ 
ou^ut  systems. 


AD-607  476  Div.   30,  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Electronics  Research  Lab.,  Univ.  of  California.  Berkelev 

ANALYSIS  OF  LINEAR  SEQUENTIAL  CIRCUITS  BY 

CONFLUENCE  SETS, 

by  Arthur  Gill.     Jun  64,  15p   ERL-64-30 

Contract  Nonr222  53 

Unclassified  rq;>ort 

Reprinted  from  IEEE  Transactions  on  Electronic  Com- 
puters, Volume  EC-13:226-231,  no.3,  Jun  64. 

Descriptors:  (♦Circuits,  Sequences),  (♦Set  theory.  Circuits) 
Unear  systems,  Analysis,  Switching  circuits.  Groups 
(MaOiematics),  Topology,  Graphics,  Computers,  Networks. 
Transients.  * 

In  this  paper  the  group-Uieoretical  concept  of  'confiuence 
sets   is  Introduced  as  a  valuable  tool  in  the  analysis  of 
linear  sequential  circuits  (LSC's).   Using  this  concept,  a 
scheme  is  formulated  for  producing  state  graph  of 
autonomous  I^'s  which,  in  the  'singular'  case,  is  superior 
to  currently  known  schemes.   Singular  LSC's,  which  are  of 
f°7^  «  l^est  in  error  correction  systems,  are  studied 
in  detail.   Properties  of  their  state  graphs  are  derived, 
culminating  in  a  unique  characterization  of  such  graphs  in 
terms  of  representative  'cycles'  and  'trees'.   Together 
with  known  results  on  nonsingular  circuits,  the  results  in 
this  paper  offer  a  description  of  ibe  autonomous  behavior 
or  the  general  linear  sequential  circuit.  (Author) 


121 


Division  30  -  RESEARCH  AND  RESEARCH  EQUIPMENT 


AI>-«07  479  DlT.   30.  2 

OTS  Prices:  HC  $3.00/MF  $0.75 

Hawaii  Inst,  of  GeophyBics.  Honolulu. 

AN  ANALYSIS  OF  THE  RELIABIUTY  OF  GRAVIMETKR 

MEASUREMENTS. 

Scientific  rept.  no.  3, 

by  G.  P.  Woollard.   Jun  64,  6^   HIG-64-9 

Contract  AF19  628  2849.  Prol.  7600.  Taak  760002 

AFCRL  64  771 

Unclassified  report 

Descriptors:  (*Laboratory  equipment.  Gravity), 
(^Gravity,  Instrumentation),  Measurement,  Reliability. 
Standards,  Laboratory  equipment.  Environmental  tests. 
Pressure,  Temperature,  Densimeters,  Magnetic  fields. 
Drift.  Stability.  Calibration.  Shock  (Mechanics),  Geophysics. 

Factors  affecting  reliability  of  gravlmeter  measurements 
are  reviewed  and  results  of  laboratory  test  to  determine 
ttie  effect  cf  ambient  and  time  variations  In  pressure  and 
temperature  on  a  LaCoste-Romberg  large  geodetic  gravl- 
meter presented.    By  comparing  both  laboratory  calibration 
measurements  and  field  observation  results  for  two  Iden- 
tical instruments  (LR-G-1  and  LR-G-7)  It  is  possible  to 
evaluate  the  absolute  reliability  of  values  obtained.   It  Is 
found  that  in  field  operations  there  Is  a  short  term  (5-10 
hour)  random  variability  in  response  that  amounts  to  as  much 
as  0-1  mgal  and  that  multiple  connections  over  small  incre- 
ments in  gravity  having  an  internal  accuracy  of  ^.02  mgal 
may  differ  with  Instrument  by  0.2  mgaL   This  difference  is 
of  the  same  order  as  magnitude  noted  for  large  increments 
in  gravity.   It  also  appears  that  the  calibration  is  signifi- 
cantly Influenced  if  the  magnetic  nioment  of  an  Instrument 
changes.  (Authoi^ 


AD-607  496  Dlv.    30,  16 

OTS  Prices:  HC  $1.00/MF  $0.50 

Foreign  Tech.  Dlv..  Air  Force  Systems  Command, 

Wright-Patterson  AFB,  Ohio. 

SIMULATION  OF  TOUCH  BY  MEANS  OF  SURFACE 

ULTRASOUND  WAVES, 

by  L.  L.  Myasnikov.    15  Oct  64,  8p 

FTD  TT64  225;   TT  64  71600 

Unclassified  report 

Unedited  rou|^  draft  trans,  of  Korablestroitel'nyl  Instltut. 
Tiudy  (USSR)  1962,  v.  36,  p.  103-105. 

Descriptors:  (*Touch.  Simulation),  Bionics,  Ultrasonic 
radiation.  Hands,  Surface  properties.  Reviews,  Mathe- 
matical analysis,  USSR. 

The  method  of  simulating  touch  is  based  op  tixe  use  of 
surface  ultrasonic  waves  of  the  megacycle  range  radiated  In 
the  form  of  Impulses  and  passing  around  the  surface  of  an 
'artificial  finger. '   "fhe  transmitting  capacity  of  the  'arti- 
ficial finger'  was  discussed. 


AD-607  500  Dlv.    30 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica.  Calif. 
ABSTRACTION  AND  PATTERN  CLASSIFICATION, 
by  R.  Bellman.  R.  Kalaba,  and  L.  A.  Zadeh.  Oct  64, 
17p    RM-4307-PR 
Contract  AF49  638  700 

Unclassified  report 

Descriptors:  (^Pattern  recognition.  Mathematical 
logic),  (^Mathematical  logic.  Pattern  recognition). 
Set  theory.  Metamathematlcs,  Functions.  Mathematical 
programming.  Conununicatlon  theory.  Control, 
Numerical  analysis. 


This  is  a  preliminary  paper  in  which  the  autbors 
discuss  a  general  framework  for  the  treatment  of 
pattern- recognition  problems.   They  make  precise  tba 
notion  of  a  'fuzxy'  set.   Then  they  show  how  this  may 
be  employed  in  a  sequential  experimental  procedure 
to  ascertain  whether  a  symbol  is  a  member  of  a  partlcuUr 
set  or  not.  The  close  relation  between  the  problem  of 
pattern  recognition  and  interpolation  is  stressed.    (Author) 


AD-607  506  Dlv.   30.  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Thompson  Ramo-Wooldrldge,  Inc..  Los  Angeles.  Calif. 

THE  RAMO-WOOLDRIDGE  CORPORATION  GENERAL 

RESEARCH  PROGRAM,  1957.   SECTION  E.  MAGNETIC 

DIGITAL  TECHNIQUES. 

Progress  rept.. 

by  A.  D.  Soarbrou^  and  J.  J.  Nyberg.    15  Jan  58,  7p 

Unclassified  report 

Descriptors:  ('Magnetic  cores.  Digital  systems), 
(*Thin  films  (Storage  devices).  Magnetic  core  storage). 
Circuits,  Electromagnetic  properties.  Plating,  Digital 
computers. 

A  progress  report  Is  presented  on  the  investigations 
of  digital  circuits  using  ferrlte  memory  cores  and  thin 
films. 


AD-607  513  Dlv.    30.  12 

OTS  Prices:  HC  $3.00/MF  $0.75 

Southwest  Research  Inst..  San  Antonio,  Tex. 

INVESTIGATION  OF  FRICTION,  WEAR,  AND  FAILURE 

IN  AEROSPACE  BEARINGS. 

Rept  for  1  Feb  63-15  May  64. 

by  H.  E.  Staph.  W.  A.  Gunkel.  G.  F.  Munsch.  P.  M.  Ku. 

and  G.  Damewood.    Sep  64,  80p 

Contract  AF33  657  10499,  ProJ.  8128,  Task  812801 

FDL  TDR64  88 

Unclassified  report 

Descriptors:  (*Te8t  facilities.  Bearings),  ('Bearings, 
Aerospace  craft).  Test  equipment.  Temperature,  Friction, 
Wear  resistance.  Failure  (Mechanics),  Fracture  (Me- 
chanics), Vacuum  apparatus,  Environmental  tests. 

The  design  and  construction  of  a  facility  for  testing 
aerospace  bearings  Is  described.   This  facility  has  a  target 
capability  of  vacuums  to  10  to  the  minus   9th  power  torr, 
bearing  temperatures  up  to  1500  F,  and  speeds  to  24,000 
rpm.   The  instrumentation  provides  for  the  measurement 
of  llnner  and  outer  race  temperature,  cage  temperature, 
ball  temperature,  cage  strain,  and  gross  slip  of  the  baU 
and  cage  unit.   The  bulk  of  the  measurements  are  achieved 
through  the  use  of  a  'cage  follower,'  a  platform  which  ro- 
tates in  synchronism  with  the  cage,  allowing  cage  mounted 
transducer  leads  to  be  brou^t  out  to  signal  commutatlng 
systems.    The  cage  follower  has  been  operated  in  the 
vacuum  chamber  with  air  environment  satisfactorily.    A 
stii^y  of  aerospace  bearing  test  failures  indicates  that  the 
cage  Is  the  most  critical  part  of  the  bearli^  and  its  frac- 
ture is  quite  often  tbe  reason  for  a  test  termination.  (Auhtboi) 


AD-607  514 
OTS  Prices: 


Dlv.   30.  32 
HC  $1.00/MF  $0.50 


Thompson  Ramo  Wooldrldge.  Inc.,  Canoga  Park,.  Calif. 
BIBUOGRAPHY  IN  MACHINE  TRANSLATION, 
oomp.  and  tr.  by  Bozldar  Kralevtoh.   14  Jan  60.  13p 
C72-OU1 
TT  64  71609 

Unclassified  report 
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Descriptors:  (*BlbUographles,  Machine  translation), 
('Machine  translation.  BlbUograpUes),  Language,  Voca- 
iMlsry,  Computers,  CommunicatiOB  theory. 

Tbe  UbUography  was  compiled  In  asder  to  fill  the  need 
tor  a  partial  Usting  of  the  literature  available  in  machine 
translation.  The  nature  of  the  needs  at  the  time  of  oompUa- 
tton  has  given  a  heavy  emphasis  towmrd  representing  the 
work  being  done  in  the  Soviet  Union.   The  bibliography 
should  by  no  means  be  considered  as  being  complete.  (Author) 


AD-607  533  Dlv.   30,  8,  20 

OTS  Prices:  HC  $4.00/MF  $1.00 

International  Business  Machines  C«rp.,  Oswego,  N.  Y 
AUTOMATED  DIGITAL  COMPUTER  PROGRAM  FOR* 
DETERMINING  RESPONSES  OF  ELECTRONIC  SYSTEMS 
TO  TRANSIENT  NUCLEAR  RADIATION.   VOLUME  L 
DEVELOPMENT  AND  APPLICATION  OF  DIGITAL  COM- 
PUTER PROGRAMS. 
Annual  rq;>t.  no.  2. 
Aug  64,  147p 

Ckwtract  AF29  601  6399,  ProJ.  577( ,  Task  577602 
WL  TDR64  62  VI 

Unclassified  report 

Research  has  been  funded  by  the  Dcihnse  Atomic  Support 
Agency,  Washington,  D.  C. 
See  also  AD-607  409. 


Descriptors:  ('Programming  (CoQkputers),  Radiation 
dsmage).  ('Radiation  damage.  Electronic  equipment, 
(♦Electronic  e<papment,  Radiation  damage).  Digital 
computers.  Circuits,  Transistors,  Diodes,  Capacitors, 
Simulation,  Nuclear  particles,  MathemaUcal  models, 
E(piatlons,  Functions,  Analysis. 


The  development  of  digital  computet  programs  for  auto- 
mated circuit  and  component  analysis  is  reported.   This 
work  resulted  in  the  development  of  the  PREDICT  and 
TREAT  programs  for  the  IBM  7090.   PREDICT  is  an 
automated  digital  computer  program  for  determining 
transient  circuit  response  which  will  accept  a  topological 
description  of  a  large  drcult,  evolve  and  solve  the  neces- 
sary circuit  equations,  and  produce  the  time  history  of 
■pedfled  voltages  and  currents.   Transistors,  diodes,  and 
capacitors  in  transient  radiation  environments  are  repre- 
sented by  equivalent  circuits.   TREAT  is  a  system  of  six 
programs  for  the  automatic  processing  of  data  on  tbe 
effects  of  transient  and  steady-state  radiation  on  transis- 
tor, diode  and  capacitor  parameters.  The  program  treats 
actual  and  typical  device  information,  evaluates  permanent 
damage  to  devices,  and  processes  dosimetry  Information. 
From  actual  or  typical  radiation  environment  and  device 
data,  the  theoretical  reqranse  of  certain  important  device 
parameters  during  Irradiation  can  be  computed.   This  out- 
put  of  TREAT  can  be  used  directly  a«  an  irout  to  PREDICT 
(Author)  * 


AD-607  539  Dlv.    30.  5,  6.  8,  li  15,  25 

OTS  Prices:  HC  $6.00/MF  $1.25 

i 
Lincoln  Lab.,  Mass.  Inst  of  Tech.,  Lisodngton. 
UNCLASSIFIED  PUBUCATIONS  OF  UNCOLN 
LABORATORY, 
15  Mar  64,  210p 
Contract  AF19  628  500 
ESD  TDR64  340 

Unolasstfled  report 

DeacrUtors:  CBlbllographles.  Scleatiflc  research), 
('Scientific  reMazcfa,  Blbliographlef  ,  ('Physics  labora- 


tories. Scientific  research).  Reports,  Data  processing 
systems.  Physics,  Radar,  Informatton  retrieval,  ^ace 
communication  systems.  Engineering,  Solid  slate  physics. 
Reentry  vehicles.  Indexes,  Electronics,  Magnetic 
materials.  Semiconductor  devices.  Lasers,  MaOiematlcal 
analysis.  Atmosphere  entry.  Materials. 

The  report  Is  a  new  cumulative  listing  of  unclassfled 
reports  published  since  the  Laboratory  was  established  in 
1951.   The  15  July  1961  edition  of  Unclassified  Publica- 
tions, as  weU  as  Aqiplements  1.  2,  and  3.  mav  now  be  de- 
stroyed.  A  aibject  Index,  included  for  the  first  tmie  in  this 
edltfon,  should  prove  a  valuable  aid  to  the  reader.    Progress 
Reports,  Technical  Reports  and  Group  Reports  listed  here- 
in are  deposited  with  DDC.   Out-of-print  unclassified  (re- 
leased) reports  are  available,  as  microfilm  or  photoprint 
copies,  from  the  Mlcroreproductlon  Laboratory,  Hayden 
Memorial  Library,  Massachusetts  Institute  of  Technology, 
Cambridge,  Masschusetts  02139.   Requests  should  cite  the 
appropriate  serial  numbers  and  prices.   (Authoi^ 


AD-607  546  Dlv.    30.  26 

OTS  Prices:  HC  $5.00/MF  $1.00 

System  Development  Coip.,  Sante  Monica,  Calif. 

FACTORS  THAT  AFFECT  THE  COST  OF  COMPUTER 

PROGRAMMING.  VOLUME  H.  A  QUANTITATIVE 

ANALYSIS, 

by  L.  Farr  and  H.  J.  ZagorskL   Sep  64.  17to 

Contract  AF19  628  3418 

ESD  TDR64  448  V2 

Unclassified  report 

Descriptors:  ('Programming  (Computers),  Costs), 
Determination,  Data  processing  systems.  Collecting  meth- 
ods. Statistical  analysis.  Sampling,  Statistical  teste, 
Mattenaatlcal  prediction,  ReUablUty,  Data,  Management 
planning.  Analysis. 

Resulte  of  an  exploratory  analysis  aimed  at  deriving 
better  cost-estimating  relationsh^s  for  computer  program-  ■ 
mlng  development  are  presented.   Based  equations  that 
estimate  coste  In  terms  of  such  resourees  as  man  months 
and  computer  hours  are  derived.   Since  these  estimating 
devices  were  evolved  from  a  smaU  and,  perhaps,  unrepre- 
sentative sample  of  programs,  the  use  of  mese  equations 
is  not  recommended  for  actual  planning.   The  study  con- 
cludes Uiat  multivariate  regression  analysis,  supplemented 
by  pertinent  Judgment  and  Intuition,  is  an  appropriate  tool 
for  deriving  cost-estimating  relationships.   To  arrive  at 
more  useful  prediction  equations,  recommendations  are 
made  for  continuing  the  research.   The  basic  Inpata  for 
the  analyses,  the  actual  cost  data,  r^resenting  twenty- 
•even  program  development  efforts,  are  Inctaided.    (Author) 


AD-607  558  Dlv.   30,  12' 

OTS  Prices:  HC  $2.00/MF  $0.50 

Space  Technology  Lab.,  Inc.,  Los  Angeles,  Calif. 

THE  DETERMINATION  OF  COMPENSATION  FUNCTIONS 

FOR  LINEAR  FEEDBACK  SYSTEMS  TO  PRODUCE 

SPECIFIED  CLOSED-LOOP  POLES, 

by  R.  E.  Mortensen.   11  Aug  59,  30p 

STLAR-59-0000-00781 

Unclassified  report 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
Rq?ro(kictlon  has  been  made  from  best  available  copy. 

Descriptors:  ('Control  systems.  Functions),  ('Functions, 
Control  systems),  ('Feedback,  Linear  systems).  Synthesis. 
Automatton.  Simultaneous  equations.  Calculus  of  varlati<ms 
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PolynomlalB,  Programming  (Computers),  Guided  missiles 
(Surface-to-surface),  Automatic  pilots. 

In  this  report,  it  was  shown  how  the  locations  of  the  closed- 
loop  poles  of  a  feedback  control  system  may  be  specified 
and  the  necessary  compensation  may  be  found.    This  com- 
pensation does  not  require  the  use  of  cancellation  or  nulli- 
fication of  open-loop  poles  and  zeros.    The  method  is 
exact  and  involves  nothing  more  difficult  than  the  solution 
of  a  set  of  simultaneous  equations.   This  next  problem  to  be 
faced  Is  bow  to  specify  the  locations  of  the  closed-loop 
poles  so  that  the  system  meets  the  requirements  without 
over-constraining  anything.    A  method  of  getting  from 
general  specifications  to  mathematical  constraints  is  needed. 


AD-607  560  Div.   30,  1 

OTS  Prices:  HC  $5.00/MF  $1.00 

Instrumentation  Lab.,  Mass.  Inst,  of  Tech.,  Cambridge. 

INVESTIGATION  OF  A  METHOD  OF  ADAPTIVE 

CONTROL. 

Doctoral  thesis, 

by  Paul  V.  Osbum.   1961,  166p  T-266 

Contract  AF04  647  303 

Unclassified  report 

Descriptors:  (* Adaptive  control  systems.  Synthesis), 
Feedback,  Control  systems.  Flight  control  systems. 
Design,  Simulation,  Mathematical  models.  Dynamics, 
Special  functions  (Mathematical),  Graphics, 
Servomechanlsms. 

The  requirement  for  the  research  presented  in  this  thesis 
Is  introduced  by  a  brief  survey  of  the  development  of  design 
concepts  and  techniques  for  adaptive  control.   An  analytical 
procedure  is  developed  to  provide  a   general  synthesis 
method  for  design  <rf  the  self- adjustment  features  of  model 
reference  adaptive  control  systems.   Minimization  of  a 
mathematical  index  of  performance  leads  to  definition  of 
adjustment  signals  which  can  be  used  to  provide  for  odd- 
function,  nulling  control  of  all  the  adjustable  parameters 
of  a  multi-parameter  model  reference  system.   Mechaniza- 
tion of  parameter  control  resulte  in  systems  which  are 
deliberately  non-linear  in  order  to  provide  optimum  dynamic 
performance.   Properties  of  the  method  are  examined  by 
application  to  a  number  of  typical  control  situations.   Simu- 
latton  experiments  demonstrate  the  ability  of  the  technique 
to  provide  successful  adaptation  of  systems  to  a  wide  range 
of  variation  in  operating  environment  in  response  to  deter- 
ministic and  stochastic  command  and  disturbance  liq>ute. 
(Author) 


AD-607  567  Div.   30 

OTS  Prices:  HC  $1.00/MF  $0.50 

BIAS,  Inc.,  Baltimore,  Md. 

RESEABCH  ON  CONTROL  SYSTEMS. 

Final  rept.  for  15  Nov  62-30  Sep  64, 

bjr  R.  E.  Kalman.   Sqp  64,  1^ 

Contract  AF49  638  1206,  ProJ.  9749,  Task  974901 

AFOSR  64  1788 

Uoclassifled  rqwrt 

Legibility  of  this  document  is  in  part  tmsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (*Control  systems.  Theory),  Control,  Opti- 
mization, Stochastic  processes.  Calculus  of  variations, 
Algebra,  Automata,  Stability,  Programming  (Computers), 
Scientlflc  research. 

The  research  under  this  contract  was  carried  out  by  the 
Center  for  Control  Theory  at  RIAS.  The  following  areas 
were  studied:   (1)  stability  theory,  (2)  optimal  control  and 


calculus  of  variations,  (3)  stochastic  variatlmiai  problems, 
(4)  stochastic  optimal  filters,  (5)  finite  automata  and  re- 
lated topics.  (6)  applied  mathematics  and  digital  computa- 
tion.   The  main  research  effort  was  in  the  area  of  stochastio 
optimization  problems.   Considerable  progress  was  achieved, 
both  in  the  realm  of  stochastic  optimal  control  and  sto- 
chastic optimal  control  and  stochastic  optimal  filtering. 
The  problems  are  now  properly  formulated  and  It  Is  finally 
clear  where  further  research  is  required  and  is  likely  \p 
be  fruitful.   This  work  must  continue  because  the  restilte 
cannot  yet  be  claimed  to  have  real  practical  significance. 
A  second  area  of  concentration  has  been  the  theory  of 
automata.   This  may  be  regarded  as  the  algebraic  part  of 
control  theory,  In  contrast  to  the  preceding  predominately 
analytical  Investigations.    Much  useful  work  has  been 
accomplished  In  reconciling  automata  theory  and  control 
theory;  much  more  remains  to  be  done.  (Author) 
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Descriptors:  (*Test  equipment.  Tables),  (*Tables, 
Calibration),  Laboratory  equipment.  Optical  Instruments, 
Specifications,  Test  methods,  Inertlal  guidance.  Instru- 
mentation, Reviews,  Gyroscopes.  Accelerometers,  Check- 
out procedures. 

This  report  was  generated  to  satisfy  a  need  for  a  survey 
of  commercially  available  precision  optical  and  mechanical 
rotary  tables.   The  rotary  tables  catalogued  and  described 
here  are  frequently  used  as  laboratory  test  platforms  for 
the  calibration  and  test  of  precision  Inertlal  components 
such  as  navigational  gyroscopes  and  accelerometers  of  the 
type  employed  In  missile  and  space  vehicle  development. 
Data  are  here  tabulated  on  four  basic  types  of  rotary  tables, 
plus  a  tilting  rotary  table  modified  for  sidereal  rate  of  rota- 
tion.  Information  Includes  such  Items  as  type,  manufacturer's 
cost,  and  method  of  readout.   The  brief  concluding  section 
may  be  found  useful  to  anyone  having  to  select  a  table  for 
these  applications. 
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THE  ANALYSIS  AND  DESIGN  OF  NONLINEAR 

CONTROL  SYSTEMS  VIA  LIAPUNOV'S  DIRECT  METHOD. 

Rept.  for  Oct  62-Oct  63, 

by  Gunther  R.  Gelss.    Aug  64,  316p 
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Descriptors:  (*Control  systems.  Analysis), 
(^Nonlinear  systems.  Control  systems).  Design, 
Optimization,  Stability,  Adaptive  control  systems. 
Attitude  control  systems.  Satellite  attitude.  Geometry, 
Functional  analysis.  Matrix  algebra.  Differential 
equations.  Locus,  Numerical  methods  and  procedures. 
Integration. 

This  report  presents  the  theory  of  Liapunov's  direct 
method  and  demonstrates  Ite  triplication  in  the  analysis 
and  design  of  ncmlinear  control  systems.   The  rqwrt  is 
directed  to  practicing  control  system  engineers  and 
presente  a  review  of  appropriate  elemente  of  matrix 
theory,  matrix  differential  equation  theory,  and  stability 
theory  with  reference  to  control  system  problems.   The 
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tteory  of  the  direct  method  is  developed  via  Blmple 
geometric  and  functional  concepts.   The  various  methods 
of  developing  Llapunov  functions  are  reviewed,  and 
appUcations  are  given  in  the  stability  analysis  of  nonlinear 
regulator  systems  and  In  the  determination  of  the 
properties  of  their  transient  behavior.   The  report 
also  reviews  the  various  techniques  for  deslgidng  systems 
via  the  direct  method  and  presents  examples  of 
nonlinear  and  adaptive  system  designs.  The  appendices 
present  detailed  reporte  of  original  contributions  to  the 
theory  and  ^jplication  of  the  direct  method  which  were 
developed  during  the  investigation,  and  discussions  of 
■ubjecte  closely  related  to  stability  analysis.   (Author) 
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SHEETS. 

Final  technical  rept.  for  1  Mar  62-81  Jan  64, 

by  R.  A.  Douglas,  C.  Akkoc,  and  C.  E.  Pugh. 
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Descriptors:  (^Diffraction  gratings,  Strain  (Mechanics)). 
(♦Strain  (Mechanics),  Sheets).  (♦Sheete,  DiffracUon 
gratings),  Metals.  Maraging  steels.  Optical  equipment, 
DiffracUon,  Elasticity,  PlasUclty,  Tensile  properties. 
Photography,  Test  equipment.  Data,  ■ 

A  procedure  is  developed  for  making  strain  measure- 
mente  from  small,  separate,  plane  diffraction  gratings 
ruled  as  Integral  parts  of  the  surfaoes  of  flat  metal  speci- 
mens.  Choice  of  a  particular  diffraction-strain  relation- 
ship and  the  use  of  master  gratings  in  conjunction  with 
^ractton  gratings  to  be  used  as  strain  gages  permite  use 
of  simple  optical  instrumentation.   Strain  measuremente 
resolution  and  deviation  from  that  of  other  techniques  are 
examined.   The  optical  diffraction  technique  in  the  form 
employed  permite  resolving  strain  incremente  of  magnitude 
0.0008  in  the  range  0.003  to  0.030.   $train  measuremente 
are  recorded  and  analyzed  from  Mar-aging  steel  specimens 
containing  centrally  located  notehes  subjected  to  axial 
tension. 
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A  CONCISE  BIBLIOGRAPHY  OF  THE  LITERATURE  ON 
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Proj.  4610,  Ttsk  46104 
AFCRC  TN59  773;  PB  145  106 

'unclassified  report 
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(•Bibliographies,  Artificial  inteUlgeace),  Bionics, 
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A  CONTACTOR-TYPE  DIRECT-DRIVE  SERVO 
Master's  thesis, 

by  Douglas  R.  Sullivan.   May  59,  lOlp  T-220 
Contract  AF04  647  303,  Proj.  52  156 
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Legibility  of  this  document  is  in  part  unsatisfactory. 
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Descriptors:  (♦Accelerometers,  Servomechanlsms), 
(♦Servomechanlsms,  Design),  Nonlinear  systems. 
Gyroscopes,  Feedback,  Torque,  Mathematical  analysis. 
Functions,  Equations,  ^leclflcations.  Design. 

The  design  and  compensation  of  a  synchronous  contactor 
or  relay  type  servo  for  a  pendulous  Integrating  gyro  ac- 
celerometer  is  descrtbed.   Although  the  servo  design  is 
based  mainly  on  the  requiremente  for  this  system,  the 
compensation  technitpies  discussed  can  be  used  in  other 
systems  where  relay  type  control  is  employed.   Describ- 
ing function  analysis  is  used  to  predict  the  steady-state 
operation  of  the  system.   Limit  cycles  wltti  zero  and  non- 
zero average  value  are  considered  and  lead  coiiq)ensation 
is  added  to  raise  the  limit  cycle  frequency.   The 
nonlinearlty  transfer  characteristics  are  then  modified 
to  provide  for  an  Increase  in  torque  during  transient 
(^)eration.   The  describing  function  for  «je  modified 
nonlinearity  is  determined  and  by  an  extension  of  tiie 
describing  function  analysis,  Oie  transient  response  is 
predicted.   The  theoretical  work  is  verified  experimentally. 
The  resulte  of  the  experimental  work  indicate  that  the 
describing  function  approach  is  an  accurate  means  at 
analyzing  nonlinear  systems  of  this  type.   (Author) 
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Contracte  Nonrl834  15,  ATll  1  1018 

Unclassified  report 

Descriptors:  (♦Digital  computers,  Reporte),  Computers, 
Circuite,  Equations,  Transformations  (Mathematics) 
Pattern  recognition.  Electronics.  ' 
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DESIGN  OF  A  SPECL\L  PURPOSE  DIGITAL  SYSTEM 

Master's  thesis, 

by  Alan  Irwin  Green.   Jan  58,  lOOp   T-156 
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Descriptors:  (♦Digital  computers.  Differential  equa- 
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taneous equations.  Linear  systems.  Integration,  Tiiior's 
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Design  specifications  are  developed  for  a  special  purpose 

three  simultaneous  first  order  linear  differential  equations 
»1to  Oxne  varying  coefficlente.   The  numerical  inteSJttor 

^J^^^:""^  *'  '"^  °°  Taylor  series  expan^C  of 
the  variables  to  be  Integrated.   A  program  of  ^al  ^mnu- 

analysis  Is  performed  to  determine  the  parameters  neces- 
sary to  characterize  completely  the  nui^erical  soSti^  il 
m'^^^J*'"-   "  **  '°"™'  "^t  a  real  time  solution  cTbT 

^«v.!.r'  ",*  """*°*"°*  '''^*^'-  °^  t«™»  »«  kept  1^  t^ 
Taylor  series  expansions.   This  is  feasible  if  the  Innut  data 
are  sufficienUy  accurate.  (Authoil  ^ 
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A  MULTKHANNEL  DIGITAL  DATA  ACQUISITION 

SYSTEM, 

by  James  A.  Lulstro.   Sep  64,  6ap 

Pro].  SS600  000,  Task  1703 

OTMB  1630 

Undassifled  report 

Descriptors:  (*Analog>to-dlgital  conTerters, 
Operation),  iDput-ou^xit  devices.  Analog  systems. 
Data  storage  systems.  Magnetic  tape.  Digital  computer*. 
Programming  (Computers),  Multiple  operatioo. 
Hydrofoils,  Harmonic  analysis.  Test  results. 
Handbooks,  Design. 

A  digital  data  acquisition  system  (DIDAS)  is  discussed 
with  emphasis  on  Its  concepts  and  capabilities.   Any 
arbitrary  combination  of  43  inputs  made  up  of  36  analog 
Inputs,  6  digital  Inputs,  and  1  events  pulse  input  may  be 
saitq>led  at  rates  up  to  6000  samples  per  second,  digitized 
where  necessary,  and  recorded  on  magnetic  taps.   These 
ou^ut  digital  tapes  are  suitable  for  direct  entry  Into  an 
IBM  7090  or  similar  digital  conqjuter.   Since  the  primary 
function  of  DIDAS  Is  to  sample,  digitize,  and  record  analog 
data,  the  system  is  considered  a  36-channel  system,  and  it 
is  with  this  principal  consideration  that  the  operational 
and  performance  characteristics  are  described  herein. 
(Autlior) 
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^ace  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
A  DIGITAL  ANGULAR  ACCELERATION  MONITOR, 
by  Patrick  B.  Hutohings,  Jr.   7  Oct  59.  20p 
STL/TN-59-0000-09346 

Unclassified  report 

Descriptors:  (*Monltors,  Acceleration),  (* Acceleration, 
Monitors),  (^Digital  recordinff  systems.  Monitors), 
Instnmientatlon,  Accelerometers,  Tachometers, 
Display  systems,  Test  equipment.  Velocity,  Guided 
missiles  (Surface-to-surface). 

This  report  describes  the  design  and  constructton  of 
a  digital  acceleration  monitor  for  a  constant  angular 
acceleration  table.   Such  a  table  is  desirable  for  the 
testing  of  angular  accelerometers  such  as  those  used  for 
the  MINUTEMAN  Control  System.   This  work  was 
performed  as  a  preliminary  step  in  the  design  of  such 
a  constant  acceleratton  table.   This  monitor  processes 
digital  infbrmatton  from  a  photoelectric  tachometer  and 
displays  the  angular  acceleratton  of  the  table  on  a 
cascade  of  decade  counting  units.   A  theoretical  discussion 
of  the  operation  of  the  monitor  Is  presented  and  a  detailed 
schematic  of  the  breadboard  OKxIel  given.    The  noonltor 
was  not  checked  on  a  constant  acceleration  table; 
however,  it  did  functton  satisfactorily  for  constant 
velocity  Inpute  and  definitely  proved  Itself  In  terms  of 
operating  and  calibrating  slmpltolty.   (Author) 
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Space  Technology  Labs.,  Inc..  Los  Angeles,  Calif. 
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Descriptors:  (*Aoc«lerometer8,  Test  methods), 
Instrumentation,  Power  series,  Fourier  analysis. 
Series,  Misalignment,  SensiUvlty,  Matfasmatloal 
analysis.  Theory,  Gravity,  Ineitlal  guldsooe. 
Teats. 

The  usual  method  of  testing  the  response  of  an  aooeler- 
ometer  Is  to  orient  the  Instrument  so  as  to  pick  vp  varying 
oomponente  of  the  earth's  gravitational  field  along  the 
instrument's  sensitive  axis.   This  method  Is  limited 
because  a  maximum  of  only  one  gravity  unit  of  aooeleratton 
is  available  and  also  because  the  component  of  aooeleratton 
normal  to  the  sensitive  axis  cannot  be  varied  Indepeadeotly. 
However,  with  present  techniques  the  precision  obtainable 
far  surpasses  other  methods  such  as  tlw  centrifuge,  so 
that  It  Is  of  Interest  to  examine  the  above  menttoned 
limitations  In  more  detail.   This  report  is  principally 
concerned  with  the  consequences  of  the  second  limitation, 
namely,  the  Interdependence  of  the  accelerattons  parallel 
and  normal  to  the  sensitive  axis.   The  problem  will  be 
attacked  by  attempting  to  utilize  the  resulte  of  the  one 
gravity  tost  described  above  to  determine  the  coefficients 
of  a  power  series  representation  of  the  accelerometor 
performance.   This  representatton  Is  quite  useful  in 
system  application  of  accelerometers  and  Is  appealing 
because  the  leading  coefficients  have  a  clear  physical 
significance.   It  will  be  shown,  however,  that  in  general, 
this  representation  cannot  be  uniquely  established  on 
the  basis  of  teste  In  a  constant  gravitattonal  field  alone. 
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An  arc  device  recently  developed  at  Space  Technology 
Laboratories  is  described.   Details  are  presented  of  the 
arc  unit  and  associated  equipment  including  the  power 
supply,  coolant  and  gas  supply  system,  test  section,  and 
Instrumentation.   Characteristics  and  modes  of 
operation  of  the  unit  are  discussed.    The  unit  was 
developed  primarily  for  operation  of  a  high  enthalpy 
materials  test  facility.   Other  specific  applicationa  are 
discussed.    (Auttior) 
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Tlie  Air  Poroe  Fllgiit  Dynamics  Llboratory  50-Megawatt 
Eleotrogasdynamlcs  Test  Faculty  to  a  continuous  Qow, 
electric  arc  heated,  hypersonic,  wttd  tunnel  for  re-en^ 
heat  transfer  and  aerodynamic  testing  in  air.   A  brief 
descriptton  of  arc  wind  tunnel  work  at  the  Laboratory 
Is  presented.   Arc  heater  test  data  up  to  5  megawatte  of 
power  are  presented  and  problema  associated  with  hlgh- 
preasure  operation  of  these  higfa-wfltage  heaters  are 
discussed.   The  50-Megawatt  Arc  Heater  design  is 
ilisoussed  along  with  the  expected  performance  of  the 
heater  and  faculty.   (Author) 
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THE  UNDECIDABILITY  OF  THE  HQUIVALENCE 

PROBLEM  FOR  PROGRAM  SCHEMATA. 

Solentiflo  rept.  no.  1, 

by  David  Luokham  and  David  Paik^   15  Jun  64.  36d 

BBN-1141 

Contract  AF19  628  3995,  ProJ.  4641.  Taak  464102 

AFCRL  64  664  1 

Unclassified  report 

Descriptors:  (*Metamathematlos^  Programming 
(Computers)),  (^Programming  (Ct>tnputors),  Meto- 
mathematlca),  Sequences,  Combinatorial  analysis, 
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ThU  paper  was  concerned  with  the  equivalence  problem 
tor  program  schemata,  Le.,  tor  programs  written  in  a 
certain  tonnal  language.   This  language  is  designed  to 
express  certain  general  aspecte  of  computer  programs; 
in  particular  the  dependence  between  computational 
blocks,  branching,  and  storage  allocation.   It  was  shown 
tlut  the  equivalence  problem  tor  program  schemata  is 
UDdecidable.   (Author) 
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Deecrlptors:  (*ArtlflolaI  Intalllgeaoe,  Digital  compu- 
ter*), f*Dlgltal  oomputor*.  Simulation),  (*Leamlng, 
Slmulatloa),  Biontos,  Programmii^  (Coinputor*),  Data 
prooeasing  systems.  Data  storage  i^rstems.  Pro- 
gramming languages,  Elaotrloal  eogliiaerlBc,  Statisttoal 
analysis. 

An  Investigatloo  was  ooaduoted  to  siknulato  and  modify 
the  LANNET  in  order  to  Improve  Itn  problem  solvii^ 
behavtor  in  a  mass.  A  limited  analysis  of  ths  unmniiifi^Ml 
LANNET  was  made  to  establish  a  baste  for  evaluatli^ 
loprovemente.  The  Improvemaots  |o  ths  LANNET  were: 
(1)  optimum  path  solutioa  tor  a  spat|«l  array;  (2)  optimum 
leaning  rate;  and  (3)  increase  in  mue  aize  from 
8X8to24X24.    It  was  conjectured  that  the  optimum 
path  innovatioD  oould  be  the  basis  for  a  vehicle  guldanoe 
■y«tem.  The  LANNET  modal  develcped  was  ahown  to  be 
more  useful  for  reaearob  than  ths  aotual  machine. 
(Autitti) 
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ANALOG  SIMULATION  OF  SAMPLED  DATA  SYSTEMS 

Master's  thesis, 

by  Emmett  Lawrence  Finn.    Aug  64,  61p 

AFIT  GE/EE/64-7 

Unclassified  report 

Descriptors:  (*Data  processing  systems.  Samplers), 
(•Samplers,  Simulation),  (•Analog  coiiq;>utors.  Samplers). 
Sampling,  Clrculte,  Design,  Relays.  Feedback,  Equa- 
tions. Functions,  Difference  equations.  Control  systems. 

Clroulte  have  been  devised  in  which  relay  controlled 
sampling  followed  by  a  zero  order  hold,  a  first  order 
hold,  or  no  hold  may  be  simulated  using  avaUable  analog 
computer  con^wnente  and  additional  capacitors.   The 
narrow  sampling  Impulses  are  not  explicitly  generated 
and  the  swltohing  rate  is  determined  by  the  sampling 
period,  providing  for  satisfactory  relay  operation.   A  vari- 
ation of  the  state  variable  approach  is  presented,  based 
on  a  partial  fraction  e^ansion  of  the  system  transfer 
fono^ns.   A  method  of  separating  analytlcaUy  continuous 
data  from  sampled  data  in  complex  systems,  thereby  re- 
ducing calculattons,  is  suggested.   Difference  equations 
for  several  elementary  transfer  functions  are  tabulated. 
(Author) 
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David  Taylor  Model  Basin.  Washln^iton.  D.  C. 
HYDROMECHANICS  CAVITATION  RESEARCH  FACILI- 
TIES AND  TECHNIQUES  IN  USE  AT  THE  DAVID  TAYLOR 
MODEL  BASIN. 

Research  and  (tevelopment  rept.. 
by  W.  F.  BrowneU  and  M.  L.  MUler.   Oct  64.  32p 
DTMB  1856 

Unolasslfled  report 

Presented  at  Fluids  Engineering  Divlsfon  Conference. 
American  Society  of  Mechantoal  Engineers,  PhUadelphla. 
Pa.,  18-20  May  64.  *^ 

Descriptor*:  (•Cavitation,  Scientific  researoh).  Test 
facUittes,  Model  basins,  Ship  models.  Model  teste.  Hy- 
drofoils, Propellers  (Marine),  Water  tunnels, 
Submarines. 

The  paper  briefly  describes  hydromechanics  cavltatton 
researoh  faoiUties  and  the  testii«  techniques  used  when 
oonductlng  cavlUtion  teste  at  tiie  David  Ta}«or  Model 
Basin.   Faculties  for  testing  scale  noodels  of  ship  pro- 
pellers,  foUs  and  submerged  bodies  rai«e  from  the 
variable  pressure  water  tunnels  to  the  high  speed  basin      • 
with  Ite  associated  towing  carri««es  and  propeUer  dy- 
namometere.  »ibcavltattng,  superoavitatii«  and  ventUated 
model  teste  are  discussed,  (Autlur) 
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Sy*tems  Researoh  Center,  Case  Inst,  of  Tech. 
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RECIPROCITY  AND  DUALITY  IN  CONTROL  PRO- 
GRAMMING PROBLEMS, 

by  John  D.  Pearson.   1964,  39p  "^ 

Contract  Nonrll41 12 

Utaolaaalfled  report 
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Descriptors:  (*CootiT>l  systems.  Programming 
(Computers)),  ('Programming  (Computers),  Control 
systems),  C^timlzatlon,  Calculus  of  variations,  func- 
tional analysis.  Geometry,  Errors. 

A  general  control  programming  problem  of  tn<n<ini«<ng 
a  iprlmal'  functional  subject  to  differential  and  Inequality 
constraints,  is  transformed  into  a  reciprocal  form  where 
the  extremal  curve  Is  unchanged,  but  the  roles  of  the  state 
and  adjoint  variables  are  interchanged.   Conditions  are 
given  for  this  stationary  extremal  to  maximise  the  recip- 
rocad  functional,  thus  generating  a  'dual'  problem.   Appli- 
cations are  made  to  error  estimation  of  approximate  con- 
trol schemes.  (Author) 
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General  Electric  Co.,  Utlca,  N.  Y. 

PROGRAM  EVALUATION  AND  REVIEW  TECHNIQUE 

(PERT)  FORMULATED  FOR  DIGITAL  COMPUTER 

APPUCATION, 

Technical  Information  Series. 

by  R.  P.  Larsen.    15  Jun  60,  20p   R60EML48 

Unclassified  report 

Descriptors:  (^Management  control  systems,  I>rogram- 
ming  (Comptiters)),  ('Programming  (Computers),  Manage- 
ment control  systems).  Digital  computers.  Management 
engineering.  Time,  Data. 

The  implementation  of  PERT  (Program  Evaluation  and 
Review  Technique)  to  a  digital  computer  provides  an 
economical  means  for  scliedule  simulation,  analysis  and 
monitoring  of  a  complex  engineering  development  program. 
It  is  the  primary  objective  of  this  presentation  to  formulate 
PERT's  procedural  mechanics  in  digital  computer  termi- 
nology.  It  is  assumed  the  reader  possesses  a  fundamental 
knowledge  of  PERT,   therefore  the  emphasis  is  on  the 
analytical  formulation  of  statistical  time  measures  which 
characterize  a  scheduled  program.   For  a  subjective 
treatment  of  PERT,  see  TJ.S.  R60EML46.  (Author) 
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OTS  Prices:  HC  $1.00/MF  $0.50 

Phlloo  Corp.,  Palo  Alto,  Calif. 

ALGY-AN  ALGEBRAIC  MANIPULATION  PROGRAM. 

Technical  note, 

by  Edward  D.  CaUender.    29  Nov  62,  24p   WDL-TN62-3 

Contract  AF04  695  113 

Unclassified  report 

Descriptors:  ('Programming  (Computers),  Algebra), 
('Algebra,  Programming  (Computers)),  Compilers, 
bqnit-output  devices.  Digital  computers.  Computer 
logic. 

la  a  great  variety  of  scientific  problems,  the  reduction 
of  conq)lex  analytical  expressions  is  highly  desirable 
but  often  such  reductions,  although  straight  forward, 
are  extremely  lengthy  and  laborious.    This  paper  describes 
a  program  written  for  a  high-speed  digital  computer 
which  accepts  algebraic  expressions  as  input  and  ou^uts 
a  similar  set  of  modified  expressions.    The  description 
Includes  the  definition  of  the  ALGY  operations  used  to 
obtain  the  desired  results,  followed  l^  an  explanation 
of  the  logical  flow  of  the  program,  and  concluding 
with  a  desc  ration  of  future  operations  wtilch  will  be  incor- 
porated Into  the  system.   (Author) 
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Inter-Range  Instrumentation  Groi^,  White  Sands 


MissOe  Range,  N.  Mex. 

REPORT  OF  THE  JULY  1959  CONFERENCES  ON 

RANGE  METEOROLOGICAL  mSTRUMENTATIQN 

SYSTEMS. 

Sep  59,  60i> 

Unclassified  report 

Rept.  covers  two  separate  conferences,  one  held  at 
the  Pentagon.  Wash.,  D.  C,  7-9  Jul  59,  and  the  other 
at  Air  Force  Ballistic  Missiles  Dl,v.,  Los  Angeles, 
Calif,  14-16  Jul  59. 

Descriptors:  ('Meteorolo^cal  instruments.  Guided 
missile  ranges).  Ranges  (Establishments),  Instrumentation, 
Weather  forecasting.  Scientific  organizations.  Scientific 
personnel.  Symposia. 

The  purpose  of  these  conferences  was  to  determine 
what  meteorological  information  was  required  by  the 
users  of  missile  test  ranges,  what  accuracy  of  measure- 
ment was  required,  what  factors  or  components  were 
being  evaluated  in  tests,  and  how  the  meteorological 
data  would  be  used  in  arriving  at  decisions  concerning 
the  evaluations.   This  report  contains  the  results  of  those 
conferences. 
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OTS  Prices:  HC  $3.00/MF  $0.75 

^ace  Technology  Labs.,  Inc.,  Los  Angeles,  Calif. 
NONLINEAR  CONTROL  SYSTEM  STABILITY  VIA  THE 
SECOND  METHOD  OF  LYAPUNOV, 
by  L.  K.  Timothy.    1  Sep  60,  64p 
STL/rR-60-0000-19287 

Unclassified  report 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
R^roduction  has  been  made  from  best  available  copy. 

Descriptors:  CControl  systems.  Stability),  Nonlinear 
systems.  Real  time.  Differential  equations.  Functional 
analysis.  Matrix  algebra.  Numerical  analysis,  Invarlance. 

The  'second  method  of  Lyapunov'  is,  at  present,  the 
most  general  approach  to  investigating  the  stability  of 
ordinary  differential  equations  (linear  or  nonlinear  with 
time  varying  coefficients).   This  disseration  was  primarily 
concemeid  with  two  areas:  (1)  To  communicate  to  the 
engineer  the  basic  principles  of  Lyapunov  and  (2)  To 
demonstrate  a  rather  general,  but  concise,  ai^roach  to 
4)plylng  Lyapunov  to  the  study  of  control  systems. 


AD-607  877  Dlv.   30 

OTS  Prices:  HC  $2.00/MF  $0.50 

Foreign  Tech.  Dlv.,  Air  Force  Systems  Conunand, 

Wright-Patterson  AFB,  Ohio. 

COMBINATION  COMPUTERS:  SELECTED  ARTICLES, 

by  A.  V.  Kalyaev,  B.  V.  Barun,  E.  M.  Zelinskii,  and 

V.  L  Sergienko.   9  Oct  64,  34p 

FTDMT64  ^18;  TT  64  71641 

Unclassified  report 

Edited  machine  trsms.  of  mono.  Vsesoyuznaya 
Konferentslya-Seminar  po  Teorii  1  Metodam  Matematl- 
cheskogo  Modelirovaniya  (All-union  Conference  on 
Theory  and  Methods  of  Matematical  Modeling)  (no.  2) 
Moscow,  1961.   Trudy,  1962,  p.  80-91,  106-113. 

Descriptors:  CDigital  differential  analyzers.  Reports), 
Computers,  Control  sequences.  Integrators,  Computer 
storage  devices,  Electronic  equipment.  Design, 
Mathematical  models,  USSR. 


Contents:  (1)  On  methods  of  iocreasli^  the  high  apeoi 
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^^f*^^;"^  expanding  the  lo^Cal  possibilities  of 

S^^S  i'if^'^r'^^"*"'  "^  <">  toleration  block 
oi  a  digital  integrating  machlneJ 
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Foreign  Tech.  Div.,  Air  Foroe  S^tems  Command. 
Wright-Patterson  AFB,  Ohio. 
THEORETICAL  BASES  OF  THEiMETHOD  OF  POTEN- 
TIAL FUNCTIONS  IN  THE  PROBLEM  ABOUT  INSTRUC- 
TION OF  AUTOMATIC  MACHINte  ABOUT  SEPARATION 
OF  ENTRANCE  SITUATIONS  OP  CLASSES, 
by  M.  A.  Aizerman,  E.  M.  Braveosnan,  and' 
L.  I.  Rozonoer.    22  Oct  64,  40p 
FTD  MT64  265;  TT  64  71644        i  , 

I       Unclassified  report 

Edited  machine  trans,  of  mono.  Teoreticheskie  Osnovy 
Metoda  Potentslal'nykh  Funktsli  v  Zadache  ob  Obuchenli 
Avtomatov  Razdelenlyu  Vkhodnyiqh  Situatsil  na  Klassy. 
Moscow,  1963,  46p.  '  ■  ~«»j'. 


Descriptors:  ('Reading  machines.  Programming 
Computers)),  CPattem  recognition,  Reading  machines). 
Potential  theory.  Functions,  Input-output  devices 
Special  purpose  computers,  Art^lcial  InteUigence. 
Cybernetics,  USSR.  |  i  •»        . 

Algorithms  of  instruction  ^f  automatic  machines  tor 
identification  of  classes  of  entraooe  situations  are  pre- 
sented, on  the  basis  of  which  lies  the  construcUon  of  so- 
cked potential  functions.   The  basic  hypothesis  for  con- 
sideration is  introduced  about  the  character  of  functions, 
wl^ch  divide  sets  corresponding  to  different  classes  of 
entrance  situations.    Proceeding  from  this  hypothesis 
theorems  of  convergence  of  algorithms  for  a  finite  number 
of  steps  are  proved.   Appears  that  these  algorithms  are 
realized  1^  a  broad  class  of  diagrams.   The  characteristics 
of  elements,  from  which  are  gathered  the  diagrams  of  this 
class,  are  practically  arbitrary.   «  appears  that  the  per- 
ceptron  of  Rosenblatt  pertains  to  this  class  of  diagrams, 
Le.,  it  is  proved  that  the  woric  of  the  pereeptron  may  be 
comprehended  as  a  realization  of  the  method  of  potential 
ftmctlons.   In  connection  with  this  the  proven  theorems  of 
convergence  of  algorithms  of  potential  functions  resolve 
also  the  problem  about  conveiigenoe  of  the  process  in  the 
pereeptron,    (Author) 
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Rome  Air  Development  Center.  GrUfis  AFB   N  Y 
FLOPAK:  FLOATING  POINT  PROORAMINQ  PACKAGE, 
by  Steve  Cordell.   Oct  64,  58p 
RADC  TDR64  395 

Unclassified  report 


is  in  pa  ri 


Legibility  of  this  document  is  in  pa^  unsatisfactory. 
Reproduction  has  been  made  from  Mst  available  copy. 

Descriptors:  CProgramming  (Coiaputers),  Communica- 
tion systems).  Programming  languages.  Communication 
systems).  Real  time.  Automatic,  Compilers. 

FLOPAK  is  a  Packard-Bell  250  Cottputer  semi-automatio 
floating-point  programing  system  vOtich  may  be  operated   ' 
simultaneously  in  either  of  two  modes.   The  first  is  a 
non-time  optimized  mode  which  may  be  used  by  inex- 
perienced coders;  the  second  mode  is  a  high-speed,  fully 
time-optimized  floating-point  arithmetic  system  which  an 
experienced  programer  may  use  in  real-time  computations 
and  in  general,  single  precision  calculattons.   It  is  the 
only  PB-260  floating-point  system  available  which  may  be 
used  in  real-time  control.   The  system  was  originall7 
designed  to  solve  a  real-time  commwilcation  problem 
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SeScteD  aStoi^!'  *™  """'^^  TECHmQOE: 

25  Aug  64,  356p 

FTD  MT64  270;  TT  64  71653 

Unclassified  report 

l^J^w^i^^l"^  *''!?■•  °'  Avtomaticheskoe  Upravlenie 
1  Vychlslitel'naya  Tekhnika  (USSR)  1958,  no.  1, 
P*  l"oU4» 

^SSl*,?««  *^*°  document  Is  In  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  CComputers,  Scientific  research).  Automatic 
Control  systems.  Servomechanlsms.  Pneumatic  devlo^ 
Hydraulic  systems.  Communication  theoi^SS 
computers.  Analog  computers.  Amplifiers.  Cybernetics 
Mathematics,  USSR.  v-yuemeiics. 

Contents: 

Basic  features  of  engineering  cybernetics,  by  V  V 
^  f!rJ^°^'  ^*^'^*"  •^«""°»«  "^  synthesi^of  ^aiipied 
?  T   K^n  '?^*^'7  ^"^  stationary  random  inputs.  ^ 
..rfj"    *^    '  9°  selecting  parameters  of  self-excited 
aromatic  control  systems,  by  Ye.  P.  Popov;  ComSete 
frequency-description  of  random  proces^  and  certain 
problems  of  performance  of  control  systems,  by?  Y^T 
wSS;?"^"*"  new  applications  erf  the  m'eteoS  rf 
a^mS  L  ?'T°^  characteristics  for  investigation  of 
automatic  control  systems,  by  N.  T.  Kuzovkov;  Electro- 
s'"^*'' controUers.  by  Yu.  Ye.  Ruzskiy;  Inv;stSl» 
of  pneumatic  and  hydraulic  servomechanlsir^S 
V   N.  Chetomey;  Magnetic  amplifiers  for  systems  of  auto- 
matic control,  by  M.  A.  Rozenblat:  ElectroLagSlc 
clutches  for  actuating  mechanisms,  by  P.  F   loSmikin- 
?e    P  ""/m^v*  ^"^  •^  ^  '"'^''^  dlfferlntlaraS^jSJ^by 
MaVo;*^"'^^  "^"^  *°*«^'^"'«  ^^^.  b/p   v7 
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wJlIiif  J!f *^  ^'-  ^'  ^°^^  Systems  Command. 
Wright-Patterson  AFB,  Ohio. 

OPTMUM  CONTROL  WITH  FEEDBACK  SIGNAL 
UtLAY, 

by  N.  N.  Krasovskii.    3  Sep  64.  28d 
FTD  MT64  40;  TT  64  71652 

Unclassified  report 

^SS  ^,"^  ^"°°-  °'  Avtomatika  1  Telemekhanlka 
(USSR)  1963,  V.  24,  no.  8,  p.  1021-1036.  '^'"'""^ 

Descriptors:  (*Control  systems,  Optimlzatton)    f'Time- 

m^^.m?^^'"^  °^  determining  an  optimum  law  of  control, 
^nlm^l^  integral  appraisal  of  quality  of  the  pitJss 
when  there  are  random  actions  in  the  system    and  feed- 
back Signal  d^ay  was  considered.   The^pto'aSS 
criterion,  based  on  the  ideas  of  the  Lyapiwv  meUKxl 
of  functions  and  on  principles  of  dynamto3»?^Lr 
was  formulated.    Effective  calculaUon  of  tt^CS^mi 
mazing  mean-square  error,  was  describ£      °°°*"*' 
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Cleveland,  Ohio. 

MULTI-LEVEL  APPROACH  TO  DYNAMIC 

OPTIMIZATION, 

by  Yasuhlko  Takahara.   May  64,  161p 

SRC-59-A-64-21 

Contract  Nonrll41  12 

Unolassiiled  report 

Descriptors:  (•Optimization,  Ccmtrol  systems). 
Control,  Dynamics,  Iterative  methods.  Functional 
analysis.  Statistical  processes,  S-matrix,  Dynamic 
programming.  Linear  systems.  Sequences,  Trans- 
formations (Mathematics). 

In  this  report  multi-level  systems  theory  was  applied 
to  linear  dynamic  optimization  problems.   The  two  main 
reasons  for  using  multi-level  approach  to  optimization 
problems  are:   (a)  this  method  eases  the  di^iculty  of 
computation  of  large  scale  optimization  problems;  (b)  tills 
method  may  make  control  systems  insensitive  to  dis- 
turbances.  In  this  report  reason  (a)  above  was  considered 
in  detail.   The  technique  used  is  as  follows.   A  large 
scale  control  system  is  divided  into  smaller  subsystems 
by  the  'decomposition  technique'  neglecting  the  inter- 
actions among  the  sybsystems.   The  'higiier  level  goal- 
seeldng  units'  compensate  for  the  neglected  interactions 
through  successive  approximation.   The  convergence  con- 
dition of  the  successive  {4>proxlmation  was  treated. 
(Author) 
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Goodyear  Aerospace  Corp.,  Aluon,  Ohio. 

GOODYEAR  AEROSPACE  TEST  FACILITY  ARC 

HEATED  WIND  TUNNEL. 

Rept.  for  IS  Apr  62-15  Oct  63, 

by  Kenneth  A.  Young  and  Joseph  J.  Meola.  Oot  63,  59p 

Contract  AF33  616  7599,  ProJ.  7381,  Task  73812 

RTD  TDR63  4090  Unclassified  report 

Descriptors:  (*Wlnd  tunnels.  Test  facilities),  Slmulatloo. 
Atmosphere  entry.  Steam,  Generators,  Electrodes, 
Gas  flow.  Control  panels.  Cooling,  Heat  transfer. 
Enthalpy,  Dlffusers,  Fuel  consvunption.  Spectroscopy, 
Instrumentation,  Performance  (Engineering),  Test  nwthorts. 
Design. 

A  summary  of  tests  conducted  in  the  Goodyear  Aerospace 
Arc  Heated  Wind  Tunnel  Is  presented.   This  hyperthermal 
test  facility  is  a  non  re-clrculating  arc  tunnel  with  a  con- 
tinuous steam  ejector  evacuation  system.   The  1.8  mega- 
watt input  power  is  supplied  by  three  diesel -electric  loco- 
motives.  The  arc  or  plasma  generator  utilizes  water 
cooled  concentric  copper  electrodes  with  magnetic 
spin  stabilization.   The  arc  operation  time,  arc  head 
component  life  and  diesel  power  utilization  are  summarised. 
Test  procedures  and  operation  of  the  arc  tunnel  are 
described.    Development  and  modifications  to  the 
facility  are  discussed.    Brief  results  and  discussions  of 
company  funded  test  programs  of  a  development  nature 
are  presented.   The  simulation  capabilities  and  the 
operating  envelope  of  the  arc  tunnel  are  given  along  with 
the  typical  test  points  attained  during  the  report  period. 
(Author) 


Technical  Operations,  Inc.,  Buriington,  Mass. 

DEVELOPMENT  OF  A  RESEARCH  CAPABILITY  FOR 

ACCELERATING  HYPERVELOCITY  PARTCLES. 

Final  rept., 

by  H.  C.  Stevens,  R.  W.  O'NeU,  and  V.  E.  Scherrer. 

30  Oct  64,  4^   TO-B-64-89 

Contract  AF33  657  10316,  ProJ.  7360,  Task  736006 

AFML  TR64  333 

Unclassified  report 

Descriptors:  (*Hypervelocity  guns.  Design), 
(♦Meteorites,  Simulation),  Test  facilities,  Hyperveloclty 
projectiles,  Particles,  Acceleration.  Capacitors, 
Electric  discharges.  High-speed  photography. 

The  work  involved  the  development  and  installation  of 
a  hyperveloclty  facility  for  accelerating  small  particles 
to  meteoric  velocities  for  simulating  the  effects  of 
micrometeoroid  impact  on  materials.   The  particles  are 
accelerated  by  discharging  an  electronically-triggered, 
hlgh-energgr  capacitor  storage  system  into  an  explodlng- 
fbil  gun.    High-speed  streak  and  framing  cameras  measure 
particle  velocity,  size,  shape,  and  momentum.    Electronic 
instnunentation  is  provided  to  measure  capacitor  bank 
discharge  characteristics  and  energy  input  to  the  exploding- 
foil  gun.    Particles  have  thus  far  been  accelerated  In  this 
facility  to  velocities  greater  than  40,000  ft/sec.    (Author) 


AD-607  981 
OTS  Prices: 


Dlv.    30,  16 
HC  $1.00/MF  $0.50 


RAND  Corp.,  Santa  Monica.  Calif. 

ADAPTIVE  SEGMENTAL  DIFFERENTL\L 

APPROXIMATION, 

by  Richard  Bellman  and  Brian  Gluss.   Nov  64, 

13p    RM-4314-PR 

Contract  AF49  638  700 

Unclassified  report 

Rept.  on  ProJ.  RAND. 

Descriptors:  (* Differential  equations.  Numerical 
analysis),  (^Numerical  analysis,  Differential  equations), 
(*Input-ou^ut  devices.  Identification),  Switching  circuits. 
Nonlinear  systems.  Linear  systems.  Quality  control. 
Iterative  methods.  Dynamic  programming. 

An  important  new  method  was  considered  for  solving  the 
'inverse  problem'  of  identifying  the  nature  of  black  boxes 
from  their  outputs.   When  the  box  is  known  to  have 
differential  characterizations  of  known  parametric  types, 
where  the  values  of  the  parameters  are  unknown,  the 
method  is  exact  and  computationally  economical. 
(Author) 
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AD-607  427  Dlv.   31 

OTS  Prices:  HC  12.00/MF  $0.50 

David  Taylor  Model  Basin.  Washlteton,  D.  C 

HULL  FORM  RESEARCH  WITH  XFLEXIBLE  MODEL 

bgr  P.  C.  Pten.   Nov  59.  44p  ' 

DTMB1344 

Unclasstfled  report 

Descriptors:  (•Ship  models,  Fleitble  structures), 
(•Model  tests.  Hulls  (Marine)),  CHulls  (Marine),  Model 
tests).  Mechanical  properties,  EKperimenUl  daU. 

A  project  of  finding  the  effect  of  tke  change  In  sectional 
area  curve  ct  a  ship  model  upon  resistance  has  been 
Initiated  at  the  David  Taylor  Model  Basin  by  using  a  flexible 
model  technique.   In  this  technique  a  flexible  model  was 
built.   The  sectional  area  curve  of  this  model  can  be 
readily  changed  from  one  form  to  another.    Thus  the  neces- 
sity orf  building  a  large  number  of  models  in  the  above  men- 
tioned project  has  been  eliminated.   The  design  coosidera- 
tlooa  and  the  details  of  construction  of  a  flexible  model. 
Model  4634.  are  given.   The  mech4»lcal  properties  of  this 
naodel  have  been  found  to  be  satlsfl^tory.    The  results  ot  a 
short  experimental  program  of  nine  different  forms  are 
given.  (Author) 


AI>-«07  447  Dlv.    31 

OTS  Prices:  HC  IS.OO/MF  $0.75 

David  Taylor  Model  Basin,  Washington,  D.  C. 
Sff^"  °^  EXPERIMENTS  WITH  MODEL  OF  HIGH 
SPEED  TOWINO  TABQBTS  INCLUCING  EOTIMA-nSS  OF 
FULL-SCALE  TARGET  DRAG  AND  CABLE  TENSION 
byJ.  H.  Curry  and  Jack  Posner.  Nov  47,  8to 
DTMB  595  II 

I       Unclassified  report 

Legibility  of  this  document  Is  in  part  unsatisfactory. 
ReproAjctkm  has  been  made  from^t  available  oopy. 

Descriptors:  (•Surface  Urgets.  Towed  bodies).  (•Hulls 
(Marine),  Surfaoe  targets).  Models  (Simulations),  StablUty 
Drag.  Towing  oabtos.  Loading  (Meohanlcs),  StresW^ 

SZL^'^^  "*•?****  *°**°«  *«'«^'  **«  fl«t-bottom 
■tod-typ^,  two  vee-bottom  boat-types  from  Bureau  of 
Tilpe  designs,  and  one  vee-bottom  toboggan-type  David 
Tjjylor  Model  Basin  design,  were  testedto  an^mpV  to 
2II!?!!,'S1  ^P^^^'yP*  towing  tai«et   The  models  were 
towed  in  the  basin  (a)  by  a  long  cable  attached  to  the  dyna- 
mometer, and  (b)  under  the  towing  carriage  with  load 
Increments  appUed  to  simulate  various  lengths  of  cable. 
It  was  found  that  for  a  given  displacement  and  initial 
trim,  a  change  in  tow-point  position,  within  the  limits  cov- 
ered by  the  tests,  has  Uttle  effect  on  tai^t  resistance  or 
directional  stablUty.   The  resistances  of  tt»e  two  boat^tjje 
UnngoU  M.d  of  the  TMB  design  U,^t  were  appreciable  iSs 

^SZ^^  7^,!^*^  ^  '  »*°«1«  ^"^^^  ^  Pl-^e  of  the 
cooveotional  bridle   but  the  effect  on  the  directional  stability 

rtl!Si!!^\  ^"^  «*^  "y  *«  "l^l*  <='^le  the  targets  had 
a  tendency  to  be  self  righting,  after  deliberately  being 
capelaed.   (Author)  ^  ^^ 


AD-607  452  Dlv.   31,  9 

OTS  Prices:  HC  $1.00/MF  $0.50 

Osvid  Taylor  Model  Basin,  Washingtte  D  C 

A  METHOD  FOR  PREDICTING  THE  TORQUE  OF 


SHIPS  AND  MARINE  EQUIPMENT  -  Division  31 


^JSlJ^^f  °  CBNTBRLINE  RUDDERS  ON  MULTIPLE- 

wJiB^ii?^*'^  ^'  ^  °^****   ^°^  "•  «>P 

Unclassified  report 

Deroriptors:  (*Marlne  rudders.  Torque).  («Toraue 
Iftoje  rudders).  Mathematical  predlcti'c^n   Mo<tertosts, 

JS^u^^^JmSS!  ^'^°"'"'^''  ^^**^  ^-^ 

An  empirical  method  is  presented  for  predicting  the 
torque  required  for  semlbalanoed  rudders  notdttreotly  Ih 

S^'^'^'^^^Tf*"-   An  example  of  the  m^^s 
S^^.^'y- '^•o^  trials.  «Kl  model  test  resits 
■re  ooiiq)ared.   (Author)  ^^ 


AD-607  493  Dlv.   31,  8 

OTS  Prices:  HC  $3.00/MF  $0.75 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.Y 
HYDRODYNAMICS  AND  STABILITY  AND  CONTROL  OF 
A  TANDEM  PROPELLER  SUBMARINE:    EQUIPMENT 
DESIGN  FOR  A  TANDEM  PROPELLER  SUBMARINE 
FRE£-RUNNING  MODEL. 
Final  r^t.  Phase  3,  App., 

by  Roy  S.  Rice  and  mOiun  G.  Wilson.  Sep  64,  lOOp 
CAL-AG-1634-V-5  ^ 

Contract  Nonr3659  00 


Unclassified  report 


See  also  AD-606  803. 


Descriptors:  (•Submarines,  Propulsion),  Computers, 
Analog  computers.  Control  systems.  Position  finding, 
PropeUers  (Marine),  Configuration,  Servomechanlsms, 
Ship  models,  Electrical  equ^ment.  Design,  Hydrodyna- 
mics, Stability,  Electronic  equipment. 

The  report  contains  Information  on  the  design,  instal- 
lation, and  interconnections  of  equipment  used  in  the  fre»- 
runnlng  model  test  program.   Emphasis  is  placed  on 
describing  those  portions  of%je  system  designed  and 
assembled  by  CAL  for  Uiese  specific  tests  and  for  which 
IMormation  is  not  elsewhere  avaiUble.   Where  possible, 
reference  is  made  to  prior  pubUcations  for  descriptions 
of  equipment  which  was  siqipUed  with  the  model  (e.  g., 
the  propeller  and  blade  actuator  servomechanlsms)  or 
which  was  used  in  unmodified  form  for  remote  control 
demonstrations  (e.  g.,  the  Conalog).   Certain  changes  In 
the  siflipUed  equipment,  as  used  in  earUer  c^tive  tests  of 
the  model,  were  made  for  oompatibUlty  with  units  intro- 
duced into  the  system  for  free-running  tests  and  these 
changes  are  noted  where  applicable. 

AD-607  588  Dlv.    31,  13,  25 

OTS  Prices:  HC  $6.00/MF  $1.25 

Conesco,  Inc.,  Cambridge,  Mass. 

DEVELOPMENT  OF  NOISE  MEASUREMENT 

TECHNIQUES  AND  PROCEDURES  FOR  USE  IN  FLUID 

PIPING  SYSTE  MS.  '^viu 

Apr  64,  255p   CONE SCO-F- 123-1 

Contract  NOb888557,  ProJ.  S  F013  11  01,  Task  1355 

Unclassified  report 

Descriptors:  (•aibmarlne  noise.  Measurement) 
(*Pipe8,  Submarine  noise),  Sound  transmission,' Sound 
signals.  Turbulence,  Fluid  flow.  Attenuation,  Hydrophones 
Plastics,  Acoustic  filters.  Air,  Bubbles,  Tests.  Sub- 
marines, Errors. 

The  report  presents  the  results  of  experimental  and 
theoretical  studies  of  four  aspects  of  acoustic  measure- 
ments In  p^lng  systems.   The  first  deals  with  the  etfeots 
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of  air  In  the  system,  the  second  deals  with  the  use  cf 
transparent  plastic  test  systems,  and  the  third  and  fourth 
studies  deal  with  the  background  levels  associated  with 
turbulent  fluid  flowing  past  a  hydrophone  and  with  the 
generation  of  acoustic  signals  by  high  velocity  flows 
through  devices  which  are  meant  to  act  as  attenuators. 


AD-607  666  Dlv.   31.  25 

OTS  Prices:  HC  $2.00/MF  $0.50 

General  Applied  Science  Labs.,  Inc.,  Westbury,  N.  Y. 

EXTENSION  OF  PROPELLER  BLADE  STRESS 

PROGRAM, 

by  E.  Lleberman  and  J.  Hoffman.  Oct  64,  27p 

GASL-TR-466 

Contract  Nonr4321  00 

Unclassified  report 

Descriptors:  (*Programming  (Computers),  Load 
distribution)),  (^Propellers  (Marine),  Stresses),  (^Stresses, 
Propellers  (Marine)).  Mathematical  analysis.  Loading 
(Mechanics),  Marine  engineering,  Matrix  algebra.  Mathe- 
matical models. 

The  computer  program  now  has  the  capability  of 
utIllTing  108  degrees  of  freedom  in  the  process  of 
generating  stress  distributions  for  propeller  blades. 
The  results  of  such  a  test  run  have  been  plotted  and  may 
be  compared  with  similar  plots  of  results  which  were  gen- 
erated using  84  degrees  of  freedom.   These  comparisons 
indicate  that  no  radical  change  in  stress  contours  occurs 
as  a  result  of  increasing  the  number  of  degrees  of 
freedom  from  84  to  108;  indeed,  there  is  a  marked 
similarity  between  the  two  sets  of  plots.   This 
similarity  indicates  that  the  solution  has  'settled  down' 
and  that  108  degrees  of  freedom  are  adequate  for  the 
purpose  of  depicting  the  variation  of  displacement 
components  over  the  planform  of  propeller  blades.   Thus, 
increased  confidence  is  warranted  in  the  capability  of 
the  subject  computer  program  to  generate  accurate  stress 
distributions  for  static,  distributed  loadings  on  propeller 
blades.   (Author) 


AD-607  692  DIt.   31 

OTS  Prices:  HC  $2.00/MF  $0.50 

David  Taylor  Model  Basin,  Washington,  D.  C. 
SMOOTH-WATER  TESTS  OF  MODEL  4990  REPRESENT- 
ING A  36-FOOT  RIVER  PATROL  BOAT. 
Research  and  development  rept., 
by  Lawrence  Benen.  Oct  64,  32p 
Pro].  S  F014  02  02 
DTBIB  1914 

Unclassified  report 

Descriptors:  (*Patrol  craft.  Model  tests).  Models 
(Simulations),  Hulls  (Marine),  Marine  propulsion. 
Propellers  (Marine),  Air,  Performance  (Engineering), 
Test  methods. 

Tests,  using  TMB  Model  4990,  were  made  in  Langley 
Tank  No.  1  to  determine  tlie  performance  characteristics 
at  a  36-Foot  River  Patrol  Craft.    Model  4990  is  a  revision 
of  Model  4974  which  had  a  deep  tunnel  forward.   This 
tunnel  was  Instrumental  in  collecting  air  under  the  hull, 
lowering  the  effectiveness  of  the  propulsion  screws.    Model 
4990  had  the  forward  tunnel  removed  and  replaced  by  a 
convex  section  terminating  in  a  blunt  bow.   The  tests 
indicate  that  no  air  was  entrained  under  the  bow  of  the 
modified  model,  but  the  EHP  at  the  design  operating  con- 
dltltns  was  increased.  Spray  over  the  bow  and  side  of  the 
model  was  eliminated  by  use  of  spray  strips.   Test  results 
for'two  displacements  with  and  without  spray  strips  are 
presented.   (Author) 


AD-607  720  Dlv.   31 

OTS  Prices:  HC  $3.00/MF  $0.75 

David  Taylor  Model  Basin,  Washington,  D.  C. 
HYDRODYNAMIC  ASPECT  OF  PROPELLER  DESIGN 
BASED  ON  LIFTDJO-SURFACE  THEORY.    PARTI. 
UNIFORM  CHORDWISE  LOAD  DISTRIBUTION. 
Research  and  development  rept., 
by  Henry  M.  Cheng.   Sep  64,  7Sp 
DTMB  1802 

Unclassified  report 

Descriptors:  (*Propellers,  (Marine),  Load  distribution), 
(*Load  distribution.  Propellers  (Marine)),  Design, 
Fluid  dynamic  properties.  Mathematical  analysis. 
Programming  (Computers),  Hydrodynamic  configurations. 
Lift. 

This  report  presents  a  method  of  the  propeller 
camber  calculations  for  the  case  of  uniform  chordwlse 
load  distribution  employing  the  lifting-surface  theory.   This 
is  essentially  a  refinement  of  Pien's  published  work  on 
propeller  lifting- surface  theory.   Mathematical 
development  pertinent  to  the  numerical  computation  is 
reviewed.   Details  of  the  computational  procedure  and 
method  are  outlined,  and  results  of  sample  calculations 
are  included.   A  detailed  instruction  for  preparation  of 
input  data  for  tlie  computer,  samples  of  the  computer 
input  data  and  output,  and  the  FORTRAN  listing  of  the 
computer  program  are  also  given.    (Author) 


AD-607  765  Div.    31 

OTS  Prices:  HC  $3.00/MF  $0.76 

Southwest  Research  Inst.,  San  Antonio,  Tex. 

STUDIES  OF  SHIP  ROLL  STABILIZATION  TANKS. 

Technical  rept.  no.  1. 

by  John  F.  Dalzell.  Wen-Hwa  Chu.  and  J.  Everett 

Modisette.   Aug  64.  76p 

Contract  Nonr3926  00.  Projs.  02  1268.  S  R009  01  01 

Unclassified  report 

Descriptors:  (*BaIlast  tanks.  Roll),  (*Roll,  Stabilization 
systems).  Ship  structural  components.  Rectangular 
bodies.  Design,  Damping,  Moments,  Fluid  dynamic 
properties.  Ships. 

The  report  summarizes  the  background  to  and  develop- 
ment of  a  quasi-linear  theory  for  'rectangular'  type  anti- 
rolling  tanks,  and  presents  results  of  the  ensuing  experi- 
mental Investigation.   Both  theoretical  and  experimental 
methods  are  described  and  comparisons  between  theory 
and  experiment  are  made.   It  was  found  that  though  the 
initial  theoretical  metlwd  reflects  the  gross  behavior  of 
the  fluid  in  the  tank  and  the  moments  exerted  on  the  ship 
therefrom,  it  should  be  regarded  as  the  basis  on  which  to 
build  a  better  understanding  rather  than  as  a  design 
technique.    Experimental  findings  also  Indicate  that  the 
anti-roll  tank  is  a  non-linear  control  element  over  Its 
practical  range  of  operation.    It  is  recommended  that  a 
non-linear  mathematical  representation  be  developed 
which  incorporates  empirical  results,  as  necessary. 
(Author) 


AD-607  776  Dlv.   31 

OTS  Prices:  HC  $1.00/MF  $0.50 

David  Taylor  Model  Basin.  Washington.  D.  C. 

THE  COUPLED  DAMPING  COEFFKIENTS  OF  A 

SYMMETRIC  SHIP. 

Research  and  development  rept., 

by  R.  Timman  and  J.  N.  Newman.    May  62.  13p 

DTMB  1610 

Unclassified  report 


132 


^J^!^''  ^^^'  Motion).  CO^cUlation,  Damping). 
Pitch  (MoUon),  Geometric  fonns.  Green's  functtonT^ 
Boundary  value  problems.  Mathematical  analysis. 

\JSSiZ*f  '^  °'  *  ^""^^  °'  submerged  body  with 
^^  -^"^  transverse  symmetry,  which  is  moving 
»^J^!^  ^"'."^  ''P***  '^  performing  small  oscUls- 
?h^*  J^'Si^*"  ^  *^*«  8«^''»'  ^  ^  ««se  that  the 
2S?fi^^  ^^,  "^  ^  ""^^  °'  t^  oscillations  are  un- 
^.«     'u^^  "  *"  """^^ed  ">at  the  linearized  free-surface 
condition  holds.   With  this  assumption  the  oscillatory 
velocity  potential  is  found  in  terms  o<  an  unknown  Green's 
^tion.  the  existence  of  which  is  also  asaSST  T^pl 
tential  is  then  used  to  show  the  symmetry  pixjperttes  of 
the  cross-coupling  damping  coefficients.  (Author) 


AD-607  9W  Dtv.    31.  9 

OTS  Prices:  HC  $3.00/MF  $0.50 

Measurement  Analysis  Corp..  Loe  Ailgeles,  Calif. 
EXTREME  VALUES  OF  RANDOM  PROCESSES  IN 
SEAKEEPING  APPLICATIONS, 
by  George  P.  Thrall.   Aug  64.  53p  MAC-307-03 
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Contract  Nonr4305  00,  Pro].  S  R009  01  01 

Unclassified  report 

!5i^l5^-  ("Statistical  processes.  Hydrotjynamics) 
(•Hydroj^ynamlcs.  Statistical  processes)^!^^^^ 
engtaeering.  Fluid  mechanics.  Wind,  Ocean  waves   HeM.t 
finding.  Mathematical  prediction,  '      *^* 

fa  many  seateeplng  applications,  it  is  desirable  to  know 
t£  teal's.  "^  "  P"^'^"  ^'^^  process   sSTas 

mSS.^.  ,*T^'^  ^^'^  °^  «'««•  The  basic  mathe- 
r,^SiS^*^^^!:f'^"*^'"««l»P^»«nted.  Si 
are  obtained  for  two  distinct  cases:   fa  the  first  casToBJv 

t^J^^as  ,^.  u"  ^rr"  ^^^'  "^  l"*"*  distrlbutCSf 
Sf^^^u    ^  ^^  "'■^^  derivative  are  considered  knwra. 
J?n.^f  "^^  "^re  applied  to  various  seakeepfag  appliSt^ 
fa  particular   bounds  on  the  probability  of  extreme  wav^ 

ISTTml  °f*"''  Moskowltz  for  fully  dev^oped 

t?r.n?l        ^/  '""*'"  process.   Finally,  recom^da- 
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AD-607  467  DIt.    32 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp..  SanU  Monica.  Calif. 
AUTOMATIC  INDEXING:   AN  EXPEMMENTAL 
INQUIRY. 

by  M.  E.Mann.   2  Feb  61.  37p  P-2180 

Unclassified  report 

Revised  edition  of  1  September  1960.   Prepared  for 
presentation  at  the  Third  Institute  on  Information  Storage 
and  Retrieval  at  Washington.  D.  C.  during  the  week  of 
February  13-16.  1961. 

Descriptors:  (*Subject  indexing.  Automatic), 
(•Documentation,  Classification).  Experimental  data. 
Statistical  analysis.  Probability,  Libraries,  Indexes. 
Tests,  Information  retrieval. 

This  Inquiry  examines  a  technique  for  automatically 
classifying  (indexing)  docimients  according  to  their 
subject  content.   The  task.  In  essence.  Is  to  have  a 
computing  machine  read  a  document  and  on  the  basis  of 
the  occurrence  of  selected  clue  words,  decide  to  which  of 
many  subject  categories  the  document  In  question  belongs. 
This  paper  desclrbes  the  design,  execution  and  evaluation 
of  a  modest  experimental  study  aimed  at  testing 
empirically  one  statistical  technique  for  automatic 
Indexing.   (Author) 


AD-607  584  Div.   32.  18 

OTS  Prices:  HC  $I.00/MF  $0.50 

RAND  Coip..  Santa  Monica.  Calif. 

GOVERNMENT  DECISION-MAKING  AND  THE  THEORY 

OF  CHOICE. 

by  A.  Smithies.   Oct  64.  1^   P-2960 

Unclassified  report 

Lecture  given  at  RAND  on  21  Jul  64.  and  revised  with 
the  benefit  of  discussion  with  A.  Bergson,  E°.  Domar, 
R.  McKean,  T.  Rothenberg,  and  R.  Zeckhauser. 

Descriptors:  (^Decision  theory.  Economics),  (*Economics. 
Decision  theory).  United  States  Government,  Armed 
force  budgets.  Distribution  (Economics).  Operations  re- 
search. Military  strategy. 

The  fundamental  role  of  choices  among  alternative 
courses  of  action  in  government  decision-making  is  demon- 
strated.   The  nature  of  decision-making  is  examined  In 
terms  of  standard  economic  theory.   The  allocation  of  a 
given  budget  for  defense  is  used  as  an  Illustration. 


AD-607  673  Dlv.   32.  15 

OTS  Prices:  HC  $2.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
SOME  INVESTMENT  CRITERIA  FOR  UNDERDEVEL- 
OPED AREAS, 
by  Harvey  Averch.    Feb  62.  32p   P-2S40 

Unclassified  report 

Descr^itors:  («Eoooomics.  Social  sciences), 
(•Social  sciences.  Economics).  Wages,  Consumption, 
Mathematical  models.  Labor,  Money,  Industrial 
production.  Statistical  analysis.  Matrix  algebra, 
EquatiODS. 


The  controversy  existing  in  a  growing  economy  with 
reqieot  to  alternative  welfare  criteria  or  targets  is  dla- 
oussed.  For  example,  in  an  economy  with  minimal  ourreot 
Uvlng  staitdards  (leaving  aside  problems  of  definition  and 
measurement),  is  it  better  to  raise  current  oonsunqition 
and  neglect  any  consequences  for  future  income  flow,  or  is 
it  better  to  forego  present  consumption  in  favor  of  future 
Income.  Or,  if  an  economy  contains  several  sectors,  what 
are  optimal  strategies  of  resource 'allocation  with  respect 
to  present  and  future  Income.   Clearly,  deciding  such 
questions  implies  the  need  for  a  social  welfare  function  or 
a  set  of  social  welfare  functions  which  contain  the  usual 
Innate  logical  dllficultles.     Mathematical  models  are  pre- 
sented in  support  of  this  theory. 


AD-607  674  Dlv.    32 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 

SEEKING  SOCIAL  WELFARE  FACTS  IN  A  CALIFORNIA 

COUNTY:  SACRAMENTO. 

by  Vaughn  D.  Boniet.   Dec  61,  15p   P-a494 

Unclassified  report 

DescrUHors:  (•Social  sciences,  California), 
(•Caltfomia,  Social  sciences),  Public  opinion. 
Population,  Statistical  data.  United  SUtes  government. 
Costs,  Symposia. 

An  address  to  the  Citizens'  Welfare  Advisory  Committee 
of  Sacramento  County  is  presented.    The  Committee's 
responsibility  was  to  review  all  welfare  programs  and 
administration  of  those  programs,  especially  as  to  (1)  alms 
and  purposes  of  welfare  legislation,  (2)  administrative 
problems  of  the  county  department,  (3)  formulation  of 
recommendations  to  the  Legislature  and  Congress,  and  (4) 
planning  of  steps  which  could  be  taken  locally  to  promote 
assistance  to  those  who  were  entitled  to  it  and  to  deny  aid 
to  those  who  were  not  entitled  to  it. 


AD-607  675  Dlv.   32.  18 

OTS  Prices:  HC  $1.00/MF  $0.50 

RAND  Corp.,  Santa  Monica,  Calif. 
POLITICAL  CONTROL  IN  THE  EAST  GERMAN  PEO- 
PLE'S ARMY. 
15  Dec  58,  12p  T-108 
TT  64  71626 

Unclassified  report 

Trans,  from  Wehrkunde  (West  Germany)  1958,  Nov. 

Descriptors:  (•East  Germany.  Armjr),  (*Polltloal 
science.  USSR),  Defense  systems.  Armed  forces 
(Foreign).  Control,  Military  personnel.  Military  train- 
ing. Propaganda.  Communism.  Military  organizations. 

The  political  controls  Imposed  on  a  Soviet  satellite  army 
are  discussed.   The  article  Is  of  Interest  not  only  for  the 
detail  of  information  It  offers  but  also  because  the  East 
German  'National  People's  Army'  at  the  moment  Is  un- 
doubtedly being  readied  for  a  role  it  may  potentially  play 
In  the  deepening  German  crisis.   The  elaborate  networic 
of  controls  and  means  of  supervision  is  described  in  an 
armed  force  where  suspicion  and  distrust  rather  than 
esprit  de  corps  seem  to  be  the  outstanding  morale  factors. 


AD-607  754  Div.   32,  5.  33 

OTS  Prices:  HC  $3.00/MF  $0.75 
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INDEXES,  1928-1962, 

by  N.  M.  Kj^lan.   Nov  64.  67p  RM-4864-PR 

Cootraot  AF49  638  700  i 

!    Unclassified  report 

Descr^rs:  (•Transportation.  USSR).  (•Communica- 
Sl^^!5T*'  ^^^'  (*Eoonomics.  USSR).  Cargo  vehicles. 
f^^^°*"'J'»»»9ogeT  vehicles,  Costs,  Labor,  Money. 

SS!"^ui?^°*^ '*'"*«*'*' ^<»^««».  Statistical    ^' 
data.  United  States. 

Connparisons  between  the  USSR  growft  rates  and  those  for 
tte  United  States  indicate  that  In  general  the  rates  of  in- 
crease of  output  for  Soviet  transport  and  communications 
•nd  their  major  components  greatly  exceed  those  in  the 
United  SUtes  from  1869  to  date.   Coavarisons  between  the 
soviet  increase  in  transport  and  oomimunlcations  output  and 
the  Increases  in  labor  and  capital  inputs  reveal  that  the  out- 
put Increase  exceeds  the  combined  inputs  Increase  and  each 
of  the  input  Increases  considered  separately.   United  States 
oaUfor  the  same  sector  show  the  same  InequaUtles. 
Although  the  average  capital-output  ratio  for  the  USSR  has 
ooottnued  to  decline  over  time,  the  inoremental  capital- 
output  ratio  In  recent  years  has  Increased  markedly  after 
earlier  declines. 
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OTS  Prices:  HC  $4.00/MF  $0.75 

RAND  Corp..  SanU  Monica,  Calif. 
REPORT  ON  A  LONG-RANGE  FORECASTING  STUDY 
by  T.  J.  Gordon  and  Olaf  Helmer.   Set>  64.  120d 
P-2982  ^        ^^ 

[iBclassified  report 
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Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduotton  has  been  made  from  beit  available  copy. 

Descriptors:  (•Management  planning.  Economics). 
(•Economics,  Probability),  (•Scientific  research, 
ProbablUty),  SUtistlcal  analysis.  Determination, 
ReUabillty.  Population.  Astronautics,  Warfare.  Automa- 
tion, Weapon  systems. 


This  report  describes  an  e;q)erimental  trend-predicting 
exercise  covering  a  period  extending  as  far  as  fifty  yws 
tato  the  future.   The  experiment  used  a  sequence  of  ques- 
tionnaires to  eUclt  predictions  from  individual  experts 
in  six  broad  areas:   scientific  breakthroughs,  population 
growth,  automation,  space  progress,  probabiUty  and  pre- 
TuMon  of  war.  and  future  weapon  systems.   Results  of 
the  experiment  illuminate  a  number  of  points:   the  oon- 
tento  of  the  predictions  themselves,  the  bases  on  which 
respondenU  claimed  their  predictions  were  made,  the 
yread  of  expert  views,  the  convergence  of  views  foUowing 
data  feedback,  the  expert's  crtUques  of  each  other's  viewT. 
and  not  least  of  all,  the  weaknesses  of  the  method  and  the 
possible  means  for  improving  it. 
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Foreign  Tech.  Dlv.,  Air  Force  Systen*  Command. 

Wrtght-Patterson  AFB,  Ohio. 

PROBLEMS  OF  THE  INTERNATHDNAt.  EXCHANGE 

OF  PUBLICATIONS  (COLLECTION  OF  REPORTS  AT 

THE  SCIENTIFIC  CONFERENCE  OF  THE  LIBRARY  OF 

THE  ACADEMY  OF  SCIENCES  USSR)    (NO.  7). 

14  Aug  64,  114p 

FTD  MT64  197;  TT  64  71638  Unclassified  report 


TRANSPORTATION  -  Division  33 


Vopro^Mekhdunarodnogo  Klngoobmena,  edited  machine 
Au^'  *^  ™°°°-  Nav»chnaya  Konferentelya  Blbllotekl 

^if^iv '^l'?"!!^^  ^°-  ^>  Leningrad,  20-22  A^ril. 
Sbornlk  Dokladov.  1962,  134p. 

Descriptors:  CUSSR.  Scientific  organizations). 
tiorL   ??>f"'  f^^^'^^^'=  research),  (^Scientific  organisa- 
tions. Libraries).  («Symposls,  Libraries),  Reporte 
Government  (Foreign).  Foreign  policy. 

H^yTFT^  "!?.v  "*  ^^"***  Scientific  Conference 
™h^«h^  77^.°^  ^^  ^"'^'^y  °^  Sciences  USSR  are 
published  In  this  collection.    Problems  concerning  the 
organization  of  International  book-exchan^ntff  system 
of  the  Academy  of  Sciences  USSR.  pecuhSt  es  S  the 
exchange  ties  with  the  socialist  aidVrlnclpa  caStaUst 

c^rS'  "^  P^""^''"*^^  «rf  ^^  ties  With  th^  Intern 
countries  are  examined  In  these  reports.    The  expertence 

1^1  C™«  ''^.'^^^r'  °'  the  Academy'of  S^ 
u^R  in  International  book-exchange  Is  summarirfirf     tki- 
pubhcatlon  is  intended  for  Ubra^^l^d  XT^^te™ 
handling  problems  of  International  book-^hISe!^utbor) 


33.  Transportation 
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ON  MINIMIZING  THE  LAND  USED  BY  AUTOMOBILES 
AND  BUSES  IN  THE  URBAN  CENTRAL  CORE:   UNDER- 
GROUND HIGHWAYS  AND  PARKING  FACILITES 
by  George  A.  Hoffman.   Oct  64,  37p   P-3002         * 

Unclassified  report 

Le^Wllty  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descr^tors:  (*Roads.  Undeiground  structures). 
{•Underground  structures.  Traffic).  (♦Urban  areas. 
Passenger  vehicles).  Optlmlzatton,  Transportation. 
Costs.  Urban  planning.  Earth  handling  equipment  Rook 
(Geology).  "  ^^ 

PossibUlttes  for  reducing  the  land  used  for  urban  trans- 
portation in  the  central  city  core  by  providing  ample 
automotive  access  with  deep  underground  tunnels  and 
''!!r^,!f®'^  *"  examined.   The  cost  of  convenUonal 
urban  Wghways  built  through  densely  populated  areas  is 
described  In  terms  of  construction  costs,  riirht-of-wav 
acquisition  costs,  and  selected  operating  e^^ndltures 
Constnictlon  and  ventilating  costs  of  vehicular  tunnels  are 
SIS!If.?i^H  l*^^***  ^^  economic  advantage  of  subterrimean 
iSSL'iri?/'  "^r  ^^"^  ^"**^«  °^  undergn>und  coS" 
r^^.         u"'*^  *"  ''^  considered,  such  L  tunneling 
^    ^wL"^*"  removal,  prefabricated  lining  and  roadways 
t*S«^'*?  *?  '°"«-t^'^««  systems.  lanTrlclamStonT^  ' 
traffic  control,  and  obstacle  removal.   The  study  considers 
^may  be  needed  if  aU  mass-transit  riderXp^re  J" 
^^     VT^^^^"^  *°  passenger  cars  in  Los  Angela. 
Chicago,  and  Manhattan.   Recommendations  are  glve^or 
Xlt^  underground-highway  concept  and  de^^Snt. 
of  prototype  machines  capable  of  rapid  excavation  of 
vehicular  tunnels  under  most  rock  conditions.  (Author) 
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•ATFB  AND  SEA  BATES 
IN  THE  TEHPERATuaC 
■CaiON  OF  MAllNUH  DENSITY, 
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FLUORIDES 
ANISOTROPT 

ANISOTROPT  OF  THE  CHEMICAL 
SHIFT  OF  TRAPPED  CHFJ 
AND  urt, 
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FLUORIDES 

SULFUR  COMPOUNDS 

COMPILATION  OF  ELECTRICAL 
PROPERTIES  BF  SULFUR 
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OIV, 
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FLUORINE  COMPOUNDS 
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SURVET  MATERIALS  REPORT 
ON  TETRAFLUOROCTHTLCNE 
(TFE)  PLASTICS, 
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FOILS 

RFFRACTORT  HCTAL  ALLOYS 

OEVELOPHENY  OF  OPTIMUM 
PROCESSING  PARAMETERS 
FOR  REFRACTORY  HEYAL 
F6IL, 
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FOULING 

GAS  TURBINE  NCGENFRATBRS 

GAS  TURBINE  REGENERATOR 
FOULINC   INVESTIGATION, 
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FOUNDATIONS  (STRUCTURES! 
NUCLEAR  EXPLOSION  DAMAGE 

TEST  AT  PROJECT  ShOAL, 
IN  NEVADA,  On  response 
OF  SIMULATED  BUILDING 
FOUNDATIONS  TO  GROUND 
MOTION  INBUCEn  ST  NUCLEAR 
EXPLOSION, 

AD-407  B42  olV,    |S 

FRle  PLIGHT  TRAJECTORIES 
PERTURBATION  THEORY 

PERTURBATION  METHODS 
FBR  FREE-FLIGHT  TRAJECTONIES 
BEYOND  THE  ATHOSPHERE, 
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free  radicals 

ehbedding  substances 

vibration-rotation  spectrum 
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AHHONIA, 
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FREOUENCT  MODULATION 
RADIO  RECEIVERS 

FH  CAPTURE  PERFORNANCC 
ANO  ITS  CONSIDERATION 
IN  RECEIVCR  DESIGN, 

AO-407  ]|I  Olv,   » 

TRICTION 

BOUNDARY  LAYER 

SURVET  OF  YHCPREYICAL 
ANO  EXPERIMENTAL  DETERMINATION 
OF  SKIN  FRICTION  IN 
COMPRESSIBLE  BOUNBARY 
LAYERS,   V,  THE  EFFECYS 
OF  SLIP  FLOS, 

AD-407  S2I  OIV.   « 

FRICTION 

SHOCK  (MECHANICS! 

SHOCK  SPECTRUM  BITH 
CONSTANT  FRICTION, 

AD-407  *4I  Olv,   2S 

INVESTIGATION  OF  THE 
HYDROSlN-exY«EN  FUEL 
CELL  II, 

ad-407  srr       piv,   7 
Fuel  yanks 
sloshing 

FLUID  SLOSHING  IN  YANkS 
OP  ARBITRARY  SHAPE, 
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FUNCTIONS 

CONTROL  SYSTENS 

THE  DETERMINATION  OF 
COMPENSATION  FUNCTIONS 
FOR  LINEAR  FEEDBACK  SYSTEMS 
TO  PRODUCE  SPFCIFIED 
CLOSED-LOOP  POLES, 

Ae-407  SSS  Olv,   JO 

FUNCTIONS 

HATRIX  ALGEBRA 

GLOBAL  PROPERTIES  BF 
HATRICES  OF  FUNCTIONS 
OF  ONE  VARIABLE, 

AD-407  024  DIV,    IS 

functions 
turbulence 

nethod  op  functionals 
in  turbulence  thcort, 
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GALAXIES 

EXTRATERRESTRIAL  RADIO  BAVES 

INVESTIGATION  OF  TAU 
A  AND  SGR  A  MILLIMETER 
BAVELEN6TH  BADIATION, 
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SOLID  STATE  PHTSICS 

KNIGHT  SHIFT  And  nuclear 

RELAXATION  TIKES'  IN 
LleulP  GALLIUH, 
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GALLIUH  ALLOTS 
ABSCNIC  ALLOYS 

BOLE  OF  DIFFUSION  CVRRCNT 
IN  THE  ELECTROLUHINCSCCNCE 
OP  CALLIUM  ARSENIDE  OIOOCS. 

AD-407  Ril  Ply,    a 
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«*S    OtSCHAIIClS 

Pl**"*  0SC1LL4T ions 

OCTtCTION  or  ION  a^ClkLATIANS 

IN  k   nocuRT  oiscHAner, 
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6*S  FLO* 

OirrCfflNTIAL  rou*T|ON< 

TK>NSL*TION  OF  *US« I *N 

mfsovch:   rto»  p«st 

*  ciacuL**  CTLINera  hith 

*  DCncHee  shock  navc, 
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6*S  FLO* 
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THf  ST*C*n  FUNCTION 
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TUKC  6*S   IN  *> ISTXRCrOIC 

noTATIONAL  rto», 
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e*S  FLO* 

IVMAUST  NOZZLfS 

ONr.nintNStONilL  FLO* 

OP  •  e«t  ***riCLC 

STSTtH, 
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C*S  FLO* 
VACUUM 

fipansion  or  H*»crtce 

CAS   INTO  A  VACUUn, 

AO-kOT  4J1  DI*.   f 

TMC  ei'ANSION  or  A 

CAS  Cloud  into  a 

VACUUM, 

A0-40T  «*«  olv.    * 

CAS  crNfRATiNC  STSTrns 
orsiCN 

SOLID  CHCnlCAL  AIH 

cpncrato*   fo*   space 
applicat ions, 

At)>407   «ae  Olv.      1 

CAS   IONIZATION 
nrASU'CNCNT 

CLCCTNCN. IONIZATION  CHOSS 

srcTinNs:   inp*ovcncNT 

OP  INST»U"CNT», 

AO-AOT  A4I  Olv.    di 

ANALYSIS  or  PCWrOHHANCC 
OP  A  •OCKCT-tORNC 
aCTAPeiNC  POTENTIAL  ANALTIt*. 

AP.407  T4I  Olv.    i 

GAS  TUWniNC  PCCrNtHATOKS 
rnuLINc 

6AS  TuPBiNC  *teeNe*ATo* 

roULINC  INVCSTICATION, 

AD-40T  avs  DIV.   iy 

CATfS  ICI*CU|TSl 
PRODUCT  ION 

PPOOUCTION  CNCINrC*|N6 
BfASURCI  TRANSISTOR  l*X-<00ll, 
LOGIC  GATE  l*n- JOI t , 

plip-plop  imn-iot)  , 

AC  BINARY   I*n-2IJ|. 

AO-407  «7]  DIV,   a 

GCOPHTSICS 

tiPLosiON  iPrrcTs 

GCOPHtSICAL  CFFtcTS  OF 

MICH  altitudl  nuclear 

CIPLOSIONS. 

A0>407  «50  Olv,   2 

ccopmtsics 

nuclear  explosions 

geophtsical  effects  or 

HI6H>ALT|TUDt  NUCLEAR 

EXPLOSIONS  or  lt4l, 

AN  ANNOTATES  B I Bk I OGR APHT , 
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CERMANlun 

r  iLNS 

SOURCE  CONTAMINATION 
ErrECTS  ON  THE  EPITAXY 
or  6E  riLHS  ON  GE, 

A0-40T  S4*  DIV,   jS 

CERHANlun  COMPOUNDS 
DIOXIDES 

SPIN  RELAXATION  or 
E'  centers:   TEMPERATURE 
DEPENDENCE  IN  CEOf 
CLASS, 

A0-40T  "•<•■•  DIV,   i» 

CERMANIUH  COMPOUNDS 
OXIDES 

TMERMOCHEMtCAL  STUOT 
OP  THE  GERMANIUM  OXIDES 
USING  A  MASS  SPECTROnETER-elS- 
SOCIATION  ENERGY  OF  CFRMANIUH 
MONOXIDE, 

AD-40T  Sll  Olv,   R 


CLASS  TEXTILES 

COMPOSITE  MATERIALS 

MECHANICS  or  REINFORCED 
PLASTICS, 
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SATELLITE  NETRORKS 

SATELLITE  NETRORKS  rOR 
CONTINUAL  CLOBAL  COVERAGE, 
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translation  prom  a 
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GRAPMITr 

MANur ACTURING  METHODS 

RESEARCH  AND  orvELOPMENT 
ON  ADVANCED  GRAPHITE 
MATERIALS,   VOLUME  XXXVI, 
STUDIES  OP  The  OUALITT 
OP  PETROLEUM  COKE  r*OM 
A  PILOT  SCALE  DELAYED 
COKER. 

A0-40T  T4I  Olv.    |R 

GRAVITY 

INSTRUMENTATION 

ANALYSIS  or  Tnr  RELIABILITY 
OP  GRAVIMtTER  MEASUREMENTS, 

Ae-40T  XTR  Olv,   JP 

GROUND  EFFECT  MACHINES 
AMPHIBIOUS  OPERATIONS 

7A>J  AIR  CUSHION  VEHICCC 
TEST  PROGRAM,  . 
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GROUND  EFPCCT  HACHINCt 

DUCTS 

PERrORMANCP  or  aRCANK-CO«T(» 
NtLON  IN  rLEllBLE  JET 
EXTENSIONS  rOR  AIR 
CUSHION  VEHICLES. 

AD-40T  T7I  Olv.    1 

GROUPS  IMATHfHATieS) 
ALGEBRAS 

NOTE  ON  COhOmOlOGY 
ALGEBRAS  OF  SYMMETRIC 
GROUPS. 
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NOYE  ON  COHOMOLOGY  ALGEBRAS 
or  SYMMETRIC  GROUPS, 

A0>40T  »2>  Olv,    U 

GROUPS  inATHE-ATieSl 
COOING 

RESEARCH  PROGRAM  TO 
EXTEND  THE  THrORT  OP 
REI6HT  DISTRIBUTION  AMD 
RfLATEO  PROBLEMS  POR 
CYCLIC  ERROR-CORRECTING 
COOES, 

Ae.40T  RRS  Olv.   B 

GUIDANCE 

OPTIMIZATION 

ERROR  ANALYSIS  AND 
PPRrORMANCI   OPTIMIZATION 
OF  ROCKET  VEHICLE  GUIDANCE 
SYSTEMS, 

AD-40T  SBT  Olv,    |P 

GUIDANCE 

RADIO  SIGNALS 

STUDIES  IN  ELECTROMAGNETIC 
PROPAGATION,    PART   1; 
REFRACTIVE  CORRECTIONS, 

A0-40T  42*  DIV.   a 

GUIDED  MISSILE  COMPONENTS 
ENVIRONMENTAL  TESTS 

MULTI-ENVIRONMENTAL  Ll'E 
TFSTING  or  PARTS  AND 
COMPONENTS   IN  ROCKETS 
ANO  GUIDED  MISSILES 
BY  STATISTICAL  DtSIGN. 

A0-40T  SOS  DIV.    It 

GUIDED  MISSILE  COMPONENTS 
STABILIZATION  SYSYEMS 

DETAILED  ERROR  ANALYSIS 
roR  SP|N-STABILIZED 
MISSIONS. 

AO-40T  17*  DIV.    It 

GUIDED  MISSILE  SIMULATORS 
DIGITAL  COMPUTERS 

DIGITAL  COMPUTER  PROGRAM 
roR  GENERAL  MISSILE 
DYNAMICS  SIMULAYION   |M. STAGE) 
SUMHART  OP  EaUATIONS, 

AO-407  07*  Olv.    II 

GUIDED  MISSILE  TRAjPCTORIES 
EXTERIOR  BALLISTICS 

DTNAMICS  or  POaERER 
PLIGHT  BITH  APPLICATION 
TO  TRAJECTORY  OPTIMIZATION 
PROBLEMS, 

AD-407  a7e  DIV.    I* 

GUIDED  MISSILE  TRAJECTORIES 
SIMULATION 

N-STAGE  OUIDEO  DYNAMICS 
SIMULATION, 

AO-407  14*  Olv,    I* 

GUIDED  MISSILES 

AERODYNAMIC  CHARACTERISTICS 

GENERALIZED  MISSILE  DYNAMICS 
ANALYSIS,    III,    AERODYNAMICS, 
AD-407  at  DIV.    |t 

GUIDED  MISSILES 
DYNAMICS 

DIGITAL  PROGRAM  FOR 
FLUID  SLOSHING  IN  TANKS 
•ITH  AXIAL  SYMMETRY, 

AO-407  fRB  Olv.   « 

GUIDED  MISSILES 

ELECTRONIC  EOUIPMENT 

RANDOH-SINf  VIBRATION 
EOUIVAlENCE  TESTS  ON 
MISSILE  ELECTRONIC  EOUIPMENT, 
AO-407  70a  PIV.    It 

ERROR  ANALYSIS  AND 
PERFORMANCE  OPTIMIZATION 
OP  ROCKET  VEHICLE  GUIDANCE 
SYSTEMS, 

AD-407  fB7  Olv,    If 

GUIDED  MISSILES 
GYROSCOPES 

PRINCIPLES  ANO  APPLICATIONS 
OP  THE  CTROSCOPE, 
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CUIOED  MISSILES 

INERTIAL  OUIBANCl 

GUIDANCE  SCMCMES  FOR 
ROCKET  viMICLEI, 
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GUIOEO  MlSSttC* 
STABILITY 

DYNAMIC  EaUATION*  PO* 
MISSILE  STABILITY  ANALTSIS, 
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AERODTNAHIC  DAMPING  AND 
DYNAMIC   SYARILIYY  OP 
GUlOEO  MISSILES. 
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GUIDED  MISSILES 

SYSYEMS  ENGINEERING 

A  STATISTICAL  TEST  FOR 
JUDGING  MISSILE  RELIARILITY 
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GUIDCe  MISSILES 
TRACKIMB 

RADIANCE  OP  ROCKET 
ENGINE  FLAMES  AT  LOR 
ATMOSPHERIC  OENSITT, 
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GUIOEO  MISSILES 

VIBRATION  ISOLATORS 

DYNAMIC  STABILITY  OP 
PENDULOUS  MISSILE  SUSPENStOM 
SYSTEM, 
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GUIOEO  MISSILES 
REIGMT 

OPTIMUM  STAGE-aCIGHT 
DISTRIBUTION  OF  MULTISTAGE 
ROCKETS, 
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ANALYSIS  or  BALLISYIC 
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PART  I,   BASIC  THEORY, 
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SEVERAL  MODELS  Or  SIX 
OFGREE  OF  FREEDOM  EQUATIONS 
OF  MOTION  FOR  A  BALLISTIC 
nlSSILl, 
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GUST 

SUBSONIC  CHARACTERISTICS 

HARMONIC  GUST   AERODYNAMIC 
INFLUENCE  COCrriclENTS 
rROM  INCOMPRESSIBLE  SYRIP 
theory:  ANALYYICAL  OEVELORnENt 
ANO  COMPuYayional  PROCEDURE. 
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GTRDSCOPES 

GUIDED  MISSILES 

PRINCIPLES  ANO  APPLICATIOMR 
OP  THE  GTROSCOPC, 
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CVROSCOPES 
MONITORS 

STUOY  or  GYRO  SPIN 
MOTOR  MONITORING  TECHNIBUES. 

40-407  «4S  Olv.    It 

MALOCARBON  Plastics 

PHYSICAL  PROPERYirS 

SURVEY  MATERIALS  REPORY 
ON  TETRAFLUeROETMYLENE 
lYFEl  PLASTICS, 

AD-407  7«a  Olv,    l« 

HAL06ENATED  MYOROCARBONS 
ANISOTROPY 

ANtSOTROPT  OP  THE  CMERlCRb 
SHIFT  OP  TRAPPED  CHPJ 
ANO  NPJ, 

Ae-407  770  Olv,   R 

HANDS 

LOR-TEMPERATuRE  RESEARCH 

EFFECTS  OP  IMMERSION 
OP  THE  HAND  IN  COLD 
■ATER  ON  BIOITAL  BLOOD 
PLOaS, 

AO-407  401  Olv,    14 

HARDENING 

IRON  ALLOYS 

STRENGTHENING  IRON-BASE 
ALLOTS  BY  SMOCK  RAVES, 

AD-407  7a«  Olv,    |7 

HARMONIC  ANALYSIS 

ALTERNATING  CURRENT 

CALCULATION  OF  MIGMfR 
HARMONICS  OP  PERIODICALLY 
SRITCHCe  A-e  VOLTAGES, 

Ae-407  4|t  Olv.   • 

HARMONIC  ANALYSIS 
BANOatOTH 

OPTIMAL  RINOeaS  PO* 
PORER  SPECTRA  ESTIMATtOH, 

Ae-407  Btt  elV,    If 

MARMONIe  ANALYSIS 

OIPPERCNTIAL  tOUATIONS 
SPECTRA  or  inpinitely 


OSCILLATING  POTCMTIALS. 

AD-407  021  X.y     ,, 

SPECTRA  OP  INPINITELT  '    ' 
OSCILLATING  POTENTIALS. 

AO-407  027  4|,,    ,, 

HARMONIC  ANALTSIS 

INSTRUCTION  MANUALS 

A  MANUAL  POR  BAVEPORM 
ANALYSIS. 

40-407  as*  81,,   tt 

MEAT  OP  ACTIVATION 
VISCOSITY 

ACYIVAYION  ENERGY  OP 
VISCOUS  FLO*  OF  PURE 
.  BATER  AND  SEA  BATER 
IN  THf  TEHPCRATURE 
REGION  OP  HAIIHUH  DENSITY. 

Ae-407  RSt  Olv.   4* 

HEAT  OP  REACTION 
TITRATION 

eiPFERENTIAL  THERmAhETRIC 
TITRATIONS  ANO  THf 
DETERHINATION  OP  HEATS 
OP  REACTION, 

AO-407  iMt  Olv,   R 

heat  transfer 

laminar  bounoart  layer 

yranslation  of  austrian 
research:  Fluid  flo*. 

"»*!  TRANSFER,  ANO  eippuslON 

IN  The  lamina*  plor 

ALONG  A  PLAT  PLATE, 

AB-4e7  S7«  oiy,   , 

MEAT  TRANSFER 

LIBUEPIED  GASES 

HEAT  TRANSFER  RATE 

IN  LIOUID  OXTGEN, 

AD-407  420  Olv.   2f 

HEAT  TRANSFER 
MEASUREMENT 

MEASUREMENTS  OP  FREE 
MOLECULE  HEAT  TRANSFER 
IN  AIR  AT  MACH  NUMBERS 
PROM  10- IB, 

Ae-407  »JJ  01,,   , 

HEAT  TRANSFER 
NUCLEAR  FLOR 

ONr-DIHENSIONAL  GAS 
PLO*  "ITH  FRICTION 
AND  HEAT  ADDITION  IN 
»  NUCLEAR  ROCKET  REACTOR. 

«D.ao7  fss       oi;,   ,, 


MEAT  TREATMENT 
STEEL 

THERmOMECMANICaL  TREATMENTS 
APPLIED  TO  ULTRA. HIGH 
STRENGTH  STEELS. 

AO-407  72R  ply.    ,» 

HEATERS 

ELECTRIC  ARCS 

SO-HECAraTT  arc  HEATER! 
SCALING  PARAMETERS  ANO 
PERFORMANCE  PREDICTION, 

AD-407  710  Olv.   JO 

HELICOPTER  ROTORS 
APROELASTICITY 

.  .'*«AMETRIC   INVESTIBATION  OP 
THE  AE^OOTNAMIC  ANO  APROELASTIC 
CHARACTERISTICS  OP  ARTICULATED 

isjorjisTiSi:'"-"*'  "*•■'""«• 

AO-407  4t4  Olv,    | 

HELICOPTERS 

SAFETY  HARNESS 

PERSONNEL  RESTRAINT  SYSTEMS 
STUOT,  CH-117  VERTOL  CHINODKI 
CRASH  INJURY  EVALUATION, 

AD-407  4sa  olv.    I 

CRASH  INJURY  EVALUATION-SUPPLE- 
MENT TO  PERSONNEL  RESTRAINT 
SYSTEMS  STUOY,  CM.R7 
VERYOL  CHINOOK, 

AD-407  4SR  elV,    I 

HELICOPTERS 
SIMULATION 

SIHULATION  OP  HELICOPTER 
AND  V/STOL  AIRCRAFT, 
VOLUME  III,  PART  I, 

COMPUTATIONAL  METHODS 
ANALOG,  STUDY.  ESUATIONS 
OP  MOTION  OP  VERTICAL/SHORT 
TAKE-OFF  ANO  LANDING 
OPERATIONAL  FLISMT/aCAPON 
SYSTEH  TRAINERS. 

AD-407  7J7  Olv.    I 

SIMULATION  OP  HCLieOPTER 
AND  V/STOL  AIRCRAFT, 
VOLUME  III,  PART  11, 
COMPUTATIONAL  NETNOOS 
DIGITAL,   STuOY,  EQUATIONS 
OF  MOTION  OP  vER|TCAL/SHORt 
TAKE-OFF  AND  LANDINS 
OPERATIONAL  PLIOHT/acAPOM 
SYSTEH  TRAINERS, 

AO-407  7JB  DIV,    I 
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HISH-PRESSURE  RESEARCH 
X-RAY  TUBES 

^   DESIGN  AND  CONSTRUCTION 
OP  HIGH  INTENSiTT  ROTAtInC 
ANOOE  X-RAT  TUBE  POR 
HIGH  PRESSURE  STUDIES 
•V  I-RAY  DIFFRACTION, 

AO-407  SIT  DIV,   JO 

MICM.TCHPERATURE  RESEARCH 
ELECTRICAL  CONDUCTANCE 

ELECTRICAL  CONDUCTIVITY 
OP  AIR  UP  TO  tR,eOOK, 
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MISH-TCmPERATURE  RESEARCH 

SAS  plob 

THf  STREAM  FUNCTION 
EBUATION  FOR  A  H|«H-TEnPi.RA- 
TURE  GAS  IN  AXISTMMETRIC 
ROTATIONAL  PLOB. 

AO-407  f2t  DIV,   « 

HISTANINE 

ACCELERATION  TOLERANCE 

CHANGES  IN  THE  CONTENT  OP 
BIOLOGICALLY  ACTIVE  SUBSTANCES 
IN  RATI  UNDER  THE  ACTION 
OP  RADIAL  ACCELERATIONS, 

AO-407  R7S  DIV.    14 

HISTAMINE 

RAOIATION  EFFECTS 

TRANSLATION  OF  RUSSIAN 
RFSEARCMi   EFFECT  OP 

IONIZING  RADIATION  ON 

THE  LEVEL  OF  HISTAHINE 

IN  THr  TISSUES  ANO 

ITS  SIGNIFICANCE  IN  EARLY 

RAOIATION  DAMAGE  TO 

THE  HItTOHEHATIC  BARRIERt, 

Ae-407  S4S  Olv,    |4 

HORIZON  SCANNERS 

INFRARED  EQUIPMENT 

DEVELOPMENT  OP  INFORMATieM 
PROCESSING  CIRCUITRY  FOR 
*•;  ALL-ELECYRONIC  INFRARED 
HORIZON  SCANNER, 

AD-407  J74  DIV.   • 

HULLS  IHARINEI 
MODEL  TESYS 

HULL  PORH  RESEARCH 
•ITH  A  FLEXIBLE  MODEL, 
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HULLS  (MARINE) 

SURFACE  TARflLTS 

RESULTS  OF  EXPFRIMENTS 
BITH  MODELS  OF  HIGH 
SPEED  TOalNG  TARGETS 
INCLUeiNG  ESTIMATES  OP 
PULL-SCALE  TARGET  DRAS 
AND  CABLE  TENSION, 

AO-407  R.t7  DIV,   Jl 

HUMAN  ENGINEERING 

COMMUNICATION  SYSTEMS 

COHHuNlCATION  BY  VIBRATe*V 
TACTILE  STIMULI  FOR 
•ESCON  STMPOSIUH, 

AD-407  SIS  Olv,   2B 

HUMAN  ENGINEERING 
ERRORS 

-  —  '?""•  CONTROL  METHODS 

POR  AN  AUTOMATIC  CHECKOUT 
SYSTEM, 

AO-407  7J5  DIV,    It 

HUNAN  ENGINEERING 

INFORMATION  RETRIEVAL 

DECISION  SCIENCES  LABORATORY 
BIENNIAL  PROGRESS  REPORT. 
JULT  IS42-JUNE   IRAS, 
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HUMAN  ENGINEERING 
OSCILLATION 
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TO  OCTERHlNE  THt  EFFECT 
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ON  THE  HUMAN  BOOT, 
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HUMAN  ENGINEERING 
VIBRATION 

SUBJECTIVE  REACTION  To 
BHOLE-BDOY  VIBRATION, 
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PROOUCTION  ENGINEERING 
MFASUPE  FOR  VOLTAOE-TUNABLE 
MAGNETRONS. 

AO-407  7»J  Olv.   B 

PRODUCTION  ENglNEEPING 
MEASURE  FOR  VOLTAGE-TUNABLE 
MAGNETRONS. 

AO-407  BOP  Olv.    a 

MANAGEMENT  CONTROL  SYSTEMS 
MATHEMATICAL  MODELS 

INVENTORY  CONTROL  OF 
A  MULTIPROOUCT  SYSTEM 
•ITH  A  LIMITED  PRODUCTION 
RESOURCE. 

AD-SOT  BOI  Olv.   24 

MANAGEMENT  CONTROL  STSTEMS 
OPERATIONS  RESEARCH 

EFFECTIVE  CONTPOL  THROUGH 
COHERENT  DECENTRALIZATION 
•ITH  PREEMPTIVE  GOALS. 

A0.407  14*  Olv.   24 

MANAGEMENT  CONTPOL  STSTEMS 
PROGRAMMING  (COMPUTERS) 

PROGRAM  EVALUATION  AND 
PEVIEP  TECHNIOUE  IPERT) 
FORHULATIO  FOP  DIGITAL 
COMPUTER  APPLICATION, 

A0.407  BJl  Olv.   JO 

MANAGEMENT  CONTROL  SYSTEMS 
SIMULATION 

APPRAISAL  OF  LABORATORY 
SIMULATION  EXPERIENCES. 

A0.407  P44  Olv,   JO 

PROGRESS  IN  RESOURCES 

PLANNING  Through  pert, 

AD.407  SPf  Olv.   24 

MANAGEMENT  ENGINEEBING 
ECONOMICS 

TOBARD  A  THEORY  OF 
OPTIMUM  FINANCING  Nix. 

AD-407  004  Olv.   24 

MANAGEMENT  ENGINEERING 
INDUSTRIAL  PRODUCTION 

INVENTORY  CONTPOL  OF 
A  MULTIPROOUCT  SYSTEM 

!IIt:.,£  LIHITEO  PRODUCTION 
RESOURCE . 

AO-407  BOI  Olv.   24 

MANAGEMENT  PLANNING 
ECONOMICS 

LONG-RANSE  FORECASTING 
STUDY. 

40-407  »»»  Blv.   Jf 

MANA6FMCNT  Planning 

MANAGEnCNT  CONTROL  SYSTEMS 

PROGPCSS  IN  RESOURCES 
PLANNING  THROUGH  PERT. 

AD-407  apf  Olv.   24 

MANAGEMENT  PLANNING 
MONET 

OPTIMAL  MANAGEMENT  POLICY 
OP  AN  INSURANCE  COMPANY. 

AD-407  BOO  olv.   24 

MANAGEMENT  PLANNING 

PROFESSIONAL  PERSONNEL 

STUDY  OF  MANPOPER  PEBUIPEMeNTK 
FOP  TECHNICAL  INFORMATION 
SUPPORT  PERSONHCL. 

AD-407  B*S  OIV,   2S 

MANNED  SPACECRAFT 
OXYGEN  EBUIPmENY 

SOLID  CHEMICAL  AIR 


M-11 


UM-IOCA 


fiENCRATOa  FOR  SPACE 
APPLICATIONS. 
A0.407  HBO 


Olv, 


HAPS 
MOON 

CONTOUR  MAP  OF  THE 
MOON, 

AO-407  §70  Olv.   i 

MARINE  PROPULSION 
TORSION  METERS 

TMS  TOPSIONHETFR  SHAFT 
SYSTEM, 

AO-407  OSS  DIv.   JO 

MARINE  RUDDERS 
TOROUr 

METHOO  FOR  PREDICTING 
THE  TOROUF  OF  SEHIBAlANCCD 
CfNTEPLINE  PUODEPS  ON 
MULTIPLE-SCPEP  SHIPS, 

A0.407  nst  Olv.   Jl 

MARS 

ATMOSPHERE  HOOELS 

EXTREME  HOOIL  ATHOSPHEPE 
OF  MAPS, 

AD-AOT  SOP  DIV.   a 

MASEPS 
DESIGN 

DEVELOPMENT  OF  MILLIMETER 
AND  SUBMILLIMFTER  MASfR 
DEVICES, 

AD-407  *BS         .  Olv,   0 

MASEPS 

SOLID  STATE  PHYSICS 

PEVIE*  OF  SOLID-STATE 
MASER  AMPLIFIERS. 

At-40T  S|l  OIV.   ■ 

MASS  SPECTROSCOPY 
CERAMIC  MATERIALS 
„.*J'0P|ZAT10N  or  COMPOUNDS 

and  allots  at  high 
tcmpepatupes,  part 
xxiv,  mass  spectpometpic 
determination  op  the 

STABILITY  or  GASEOUS 
MOLYBDATES,  TUN6STATES, 
MOLYBOITES  AND  TUNGSTITES 
or  MAGNESIUM   CALCIUM, 
STRONTIUM  AN6  tin, 

AD-407  7B0  DIV.    |P 


MATERIALS 

MOLECULAR  STRUCTURC 

•  MATERIAL  ANO  STRUCTURES. 

MOLECULAR  STRUCTURE        * 

AND  THERMODYNAMICS  PROGRAM. 

PART  I   MOLECULAR 
STRUCTU*E. 

A0.407  ajs  Olv.    |P 

MATERIALS 

THERMODYNAMICS 

MATERIALS  AND  STRuCTUHES. 
MOLECULAR  STRUCTURE  AND 
THERMODYNAMICS  PPOOPAH, 
PART  II,  HIGH  TEMPERATURE 


CBUILIBPIUH  ANO  LUNAR 
rtfSOURCES. 

AD.407  SS« 


DIV.    |« 


HATFRIALS 

X-RAY  ABSORPTION  ANALYSIS 

X-RAY  ABSORPTION  FINE 
STRUCTURE  IN  CRYSTALLINE 
ANO  NONCRYSTALLINE  MATERIALS. 
AO-407  744  DIv.   it 

MATHEMATICAL  LOGIC 
PATTERN  RECOGNITION 

ABSTRACTION  ANO  PATTERN 
CLASSIF ICATION, 

AB.407  JOO  OIV.   JO 


MATHEMATICAL  MODELS 
CLUTCHES 

A  MATHEMATICAL  MODEL 
FOR  A  DPT  POPOEREO 
MAGNETIC  CLUTCH, 

AD-4e7  707  Olv,   » 

MATHEMATICAL  MODELS 
TACTICAL  PAPFARE 

•ATTLEFlELB  SIMULATION 
FOR  FIpfT  ROUND  ACCURACY 
REOUIREMENTS  OF  SIMULTANEOUS 
MULTIPLE  FIRINGS. 

AD-407  707  OVU,        |S 

MATRIX  ALGEBRA 
FUNCTIONS 

GLOBAL  PROPERTIES  Of 
MATRICES  OF  FUNCTIONS 
OF  ONE  VARIABLE, 

A0.407  B24  Olv.    IS 

MATRIX  ALGEBRA 
POLYNOMIALS 

REMARKS  ON  THE  EXTREME 
EIGENVALUES  OF  TOEPLITZ 
FORMS  ASSOCIATED  PITH 
OPTHOaONAL  POLYNOMIALS. 

Ae-407  BOS  Olv.    15 

MEASURE  THEORY 
PROBABILITY 

PATIO  LIMIT  TNEORCHS 
FOR  MARKOV  CHAINS, 

AO-407  »74  "        DIV.    15 

MEASUPEHENT 
DROPS 

MEASUREMENT  OF  TOTAL 
CROSS  SECTIONS  OF  BATER 
DROPS  AT  S  MM  BAVELENOTH 


mC-MIT 


UTILlZ|N6  THE  -SMItOO* 

THcaurM' , 

*n.40T     SIB  0I«.        « 

ftCCMANlCAL     BI)>«INCS 

ftrrTT  HA'Hcsf 

ea*»M  iNjuKT  [v*i.w*TtoM.tu»Pkt- 

BCNT    TO    Pt»»ONIltL    »CS»H»J««T 

srsTcns  tTuST,  CM-nr 

«C*TOl  CHINOO*. 

*0-40T  ts*  el«i    I 

nCCNANICAL  ■AVCt 

*c«TTeiiiNe 

SC/ITTOIN6  or  rtiSTie 
■*vrS  IT  Sn*LL  INMOnoeCNCITICS 

*e>*0T  tsi       oiv.  41 
nccM*Nic*L  anvcs 

SVMtKCS 

TMaNSirttT     •tSPONIC     Of 
*    1(1610    !>rMriltC<k     INCLUSION 

IN  *N  ci.*sTic  nroiuM, 

A0-40T  5*1  DIV.   iS 

nroieik  tou'PNCNT 

MANOtOOKS 

TII<NSl.«T  ION     or     HUSSIAN 

humoiook:  handbook  or 
nroic'L  iNSTRuncNTs. 

AB.40T    90m  elv,        I* 

ncnB"*Nrs 
smcssis 

ci'cui.*"    TSRus   ntnnBANC 
uNor*    iNirKNAL  mrssuoc. 

«B>*a7  ««e       Div.  ^f 

(•CT4L  riLHS 

ContamTnat ion 

souhcl  contaninat ibm 
crrecTs  on  TMf  friT«xT 
or  et  n^ns  ON  6C, 

*0-*07  S*«  OlVt   '1 

NCTit  riLHS 

aesiSToKs 

*  roaoui  suB«T»*Tc  resisto* 

ittnro  AT  nlNIATUHIZATION 
or  NCTAL-riLH  RCSttTOKS. 

AB-AOT  «a*         Olv,   • 

NtTAL  JOINTS 

rATISui  incCMANICSI 

rATIOue  NCSISTANT  STMuCTUUrt, 
AB-40T  US  Olv,    I 

nCTANATMCnATies 

ri>06K<nn|NC  iCOnruTeHSi 

THE  unoec lOABiL I TT  or 
TMt  COuIvOlCncc  raOBLrn 
rod  r»oeiiAn  schcnata, 

AB-40T  724  elv.   JB 

ncTCOMITtS 
tlBtHIA 

TMANSk*TION  sr  RUSSIAN 

■rsc*BCH,   NurLCA*  CirtosioN 

OVCB  ThC  TAI6A:    TUNQUS 
CATAtTROPHC, 

AB-40T  ••«•  eiV.    i 

"CTroNiTii 

SinukATION 

BCVELOrHCNT  Br  A  ursEABeM 

carASiLiTT  ro*  AceCkC"*T|Nc 

HTrERvEtOCITT  PABTICkES. 

AD-40T  *SS  Olv,    iS 

nCTEONOkOeiCAL  INSTRUMENTS 
CUIBEB  nlSSlLf  RAN«ES 
RE»ONT  or  THE  JUL» 
l«S*  CONrfRENCES  BN  RAnCC 
NETEOROLOeiCAL  INSTRUMENTATION 
STSTENf, 

AB-40T  4*0  Olv.   JO 

MCTEOROLOeiCAL  RaRAhCTCRS 
ECOkOST 

TRANfk'TION  or  RUSSIAN 
RESEARCH!    ACTIVE  REACTION 
TO  NCTEOROkOetCAk  PROCESSES, 
AB-40T  •IfS  Olv,   i 

KETEOROkoaT 
ARSTRACTt 

TRANSkATION  or  SSVlET-BkBC 
RPSEARCh:  SOVIET  HETEOROkOCT 
ANO  CLIHATOkOSTI  CBHPIkATIBN 
or  ABSTRACTS. 

AD-40T  sot  Olv.   t 

NtCROnlNIATURIZATION  I EkECTRON I CS I 
fAlkUOE   (HECHANICSI 

PAIkUOE  NECMANISHS   IN 
niCROEkECTRONICS. 

40-407  ntt  Olv.   • 

STUOT  or  INTERACTION 
STRUCTU*ES  kEAOINC  TO 
OrvEkBPNENT  or  l-BANQ 
CROSSEO-rlEkO  AMPkiriER, 
PHASE   1. 

AB-407  7St  Olv.   • 

OEVEkOPnENT  or  AN  l-BAND 
CR  CResSi.O-r  lEkB  AHPklrlE". 

AB-407  •41  Olv.   • 

nlCROBAVC  ANPkiriERS 
SeNICBMBUCTBR  DEVICES 

■IBE  BANB,  LOR  NOISE. 
ALk  SOklB  STATE  EkECTRONfC AkkT 

'    TUNABkE  unr  AHPkiriC". 

AB-407  «J4  DIV.   • 

SOkiD  STATE  niCRORAvC 
ANO  PBRER  DEVICES. 

VBLUHE  I,  INTECRITEP 
AHPLiriER, 

AB-407  «B4  elv.   • 

niCRORAVE  ANPkiriE'S 

SPACE  ENVtPBMnCHTAL  CeNDITIONS 
INVESTIOATION  DP  frCHMtiUES 

roR  space-o'ienteb  tubes. 

AB-407  S<«  DiV.   • 


niCRORAVE  tOUIPHENT 

cokB  cathbde  tubes 

THIM-rik"  COLD  CATHODES 
rs*  HICOa'AVl  TUBES. 

AB-407  «|«  Olv.   • 

niCRORAVE  EOylPHENT 
SBLID  STATC  PMTSICS 

SOLID  STATE  niCPBRAVE 
ANO  PBBER  DEVICES. 

VOLUME  d,     HACNEStUH 
SERHANIDE, 

AB-407  «BS  Olv.   • 

SOLIB  STATE  NICKORAVE 
AND  PORER  DEVICES. 

VOLUME  I.  INTE«RATEO 
AMPklriEU, 

40-407  ••4  ol«i   • 

niCRORAVt  EOUIPHENT 

TRAVEL ING-RAVP  TUBES 

MULT inECARATT  RROABBANB 
NiCRORAVt  TUBES, 

AB-4a7  -ISO  DIV.   • 

NICRORAVE  OSCILLATOPS 
TRIOOES 

C-RAND  TRIOOE-CAVITT 
OSCILLATOPS,  PRODUCTION 
ENCINELRINS  MEASURE. 

AB-407  44S  Olv.   • 

niCRBRAvE  SPECTROSCOPY 
MBkECULAR  SPLCTROSCOPT 

MICRORAVF  PRESSURE  BROAOENINC, 
SUDDEN  PERTURBATinN  APPROXIMA- 
TION, 

AB-407  f7»  DIV.   4S 

MICROBAVE  SPECTROSCBPV 
REPORTS 

BURE  MtC"ORAVE  LABORATBRT 
RrPOWT  NO.  t»,  NOVEMBER 
I.  l»»R-rEBRUART  I,  IR40, 

AB-407  <l4f  Olv.   <f 

niCRORAVES 
PR0PA6ATI0N 

MUkTINECARATT  BROABBAND 
HtCPORAVE  TUBES. 

AD-407  ••50  DIV.   B 

BIklTART  STRATtttY 
DISPkAT  STSTIMS 

AUTOMATIC  HODtk  PRBPUkSIBN 
SYSTEM  ro*  1-B  TtP»A|N, 

AB-407  7|*  6lV.    t* 

MlklTART  STRATICY 
NUCLEAR  trAPONS 

TRANSkATION  Or  RUSSIAN 
ARTICklt   REVOkUTION 
IN  HIklTARY  SCIENCES. 
ITS   IMPORTANCE  ANO 
CONSEOUENCES,   MILITARY 
ART  ON  A  NER  STAbE, 

AB-407  ««7  Olv.    |M 

niklTARY  STRATESY 
UNITED  STATES 

THE  AMERICAN  SCIENTiriC 
STRATE6ISTS, 

Ae-407  4j4  DIV,    IS 

MIkLIMETER  RAVES 
AMPkiriERS 

I-RANO  EkECTROMASNETIC 
AMPklPYINB  LENS, 

AD-407  RJR  Olv.   B 

NILLIMETE*  BAVES 
ANTENNAS 

EkECTRONICALLY  STEERABLE 
ARRAY  rSR  SPACE  VEHICLE 
APPLICATION. 

AB-407  (J*  Olv.   B 

niNFRAkS 

DEHYDRATION 

TMERMOOTNAMICS  AMD  KINETICS 
or  THE  DEHYDROIYkATION 
or  HYDROUS  MINERAkS. 

AD-407  B7R  DIV.   t 

niNIAYURE  CkECTRONIC  EOUIPhENT 
BEStSYBRS 

A  POROUS  SUBSTRATE  RESISTOR 
AIMED  AT  MINIATURIZATION 
OP  METAk-P|kH  BEStSTOPS, 

AB-407  *•«  Blv.   • 

HIN|N«  ENSINEERINC 

NUCkEAR  EKPkOSION  DAMA6E 

STRUCTURAk  SURVEY  Or 
PRIVATE  MlNINC  PROPERTIES 
To  ASCERTAIN  ANY  PHYSICAk 
CHANGES  RESULTING  PROM 
UNDERSROUNO  NUCLEAR  EVPLOSIONS. 
AO-407  •!•  Olv.    |I 

MODEL  TESTS 

HULLS  IMARINti 

MULL  rORH  RESCABCN 
BITH  A  rkEXIBkE  HSDEk. 

AD-407  IJT  Olv,   il 

MOOEkS  ISIMUk*TIONSl 
TARGET  ACBUISITtON 

A  CkBSEO  SYSTEM  HOBEk 
rsP  TARGET  ACSUISITION. 

AB-407  7RB  Olv.    I* 

HBLECUkAR  SPECTROSCOPY 
AIR 

CONTRiauTIBN  or  SENERAkkt- 
NEGkECTEO  BAND  SYSTEMS  ANB 
CBNTINUA  TO  THE  ABSORPTION 
CBErriCIENT  or  M|SH.rENPE*ATu«( 
AIR, 

AB-407  S7I  DIV,   »» 

nOLECULAR  STRUCTuBE 
HATERIAkS 
NATERI 


Ak  ANO  STRUCTUOtS, 


lo-ia 


MOkECukA"  STBUCruBE 
ANO  THERMODYNAMICS  PROGRAM, 

PART  I,  MOLLCULAR 
STRUCTUBE. 

Ae-407  Bjs       elv.   !• 

HBLYBDENUM  AkkOYt 
ElTBUSIDN 

HYDROSTATIC  EIYRUSIDH 
OP  THE  TZM  ALLOY  AT 
AMBIENT  TEmpEBATuRE. 

A0-4e7  *Bt  el».    |7 

nONITORS 

ACCELERATION 

DIBITAL  ANBULAR  ACCEklBATION 
MONITOR. 

AD-407  4*7  elv.   JO 

HONITORS 

CHECKOUT  EOUIPHENT 

STUOY  OF  GYRO  SPIN 
nOTOB  mONITORINC  TECHNIBUEk. 

AB-407  *45  Olv.    It 

noNKEYS 
•EHAVIOB 

ErrECT  or  occaborane 

INJECYION  ON  HACACA 
HUkATTA  ANO  HACACA  IRUS 
BEHAVIOR. 

AB-407  5it  DIV.    14 

HBSN 

CBkBRS 

TRANSkATION  or  BUSSIAN 
ARTICkEI  COkOR  CBNTRASTS 
BN  THE  kUNAR  SUBFACE. 

AO-407    7t«  DIY.        * 

ItBON 
MAPS 

eONTOUB  MAP  or  THE 
MOON, 

AO-407  S7B  Olv.   i 

NOON 

OPTICAk  PPOPlRTIES 

TRANSk'TION  OF  RUSSIAN 
RFSEARCM;  a  COMPARISON 
or  THE  k*S  or  kiGHT 
BErkECTION  AS  REk*TEo 
TO  THE  MOON  ANO  TO 
SOME  ROCK  VARIETIES, 

Ae-407  «5*       ei«,  < 

NOON 

SURrACE  PBOPEBTICS 

TRANSkATION  or  RUSSIAN 
RESEARCHI   'ReBkEx  or 
PHOTOHETRIC  UNiroPMITY 
or  THE  HOON'S  SURrACE. 

AD-407  7t«  DIV.   i 

MOON 

BATE*  SUPPklES 

THERMODYNAMICS  ANO  KINETICS 
or  THE  eLMTOROITLATION 

or  HYDROUS  minebIls. 

AD-407  B7«  DIV.   t 

M8TIBN 

ESUATIONS 

EOUATIOnS  of  NOTION 
FOB  THE  VARIABLE  MASS 
SPINNING  BODY. 

AO-407  B|4  Olv.   « 

MUSIC 

SBUND  PI  TEN 

TRANSIENTS  IN  •oeo-eiNO 

ANO  BRASS  AUSICAk   INSTRUMENTS, 
AD-407  BST  Olv,   ii 

NARRORBAND 
DISTORTION 

OISTOBTION  INTRODUCED 
INTO  FREOUENCY  MODULATION 
BY  ARBITRARI^T  LIMITING 
THE  TRANSMISSION  BANDRIDTM, 

AB-407  SJi  Olv.   B 

NAVAL  VESSELS  ICBMBATanTi 

ANTIAIRCRAFY  OEFINSE  SYSTEMS 

TRANSLATION  OF  EAST 
GERHAN  RESEARCH!  NAVAk 
AIR  DEFENSE  OF  SHIPS, 

AD-AOT  54S  DIV.    IB 

NERVOUS  SYSTEM 

DYNAMIC  PPOBRAHMING 

ON  THE  lOENTIFICATIOH 
OF  SYSTEMS  ANO  THE 

UNSCRtMBLiNO  OF  0'TA| 

SOME  PROBLEMS  SUGGESTED 
•T  NEUROPHYSIOkOGY, 

AD-407  «4I  DIV.    14 

Hraveus  system  diseases 

BkOOO  CHEM|ST*T 

TRANSLATION  OF  RUSSIAN 
RESEARCH!    ADBENAl tN-L|KE 
SUBSTANCES  AND  BIOLOGICAL 
ACTIVITY  OF  THE  BLOOD 
IN  CERTAIN  FORHS  OF 
HCBVOUS  PATHiLOtY. 

Ae-4e7  SRt  eiv.     |4 

NEUTRON  caoSS  SECTIONS 
INOEIES 

*  LISTINO  OF  (INBA.  AH 
INOEI  TO  THC  kITCBATuBE 

ON  nicRoscePie  neutron 

BATA, 

Ae-AOT  44B       ei«,  <e 

HITROaCN 

OPTICAL  PPBPCBTIES 

eCPARTURCS  FROH  THE 
SANA  EBUATIBN  |N  AN 
BPTICAkkT  THIN  NITBOGCn 
SAS. 

Ae-BOT  R14        ei«,      tt 


NITBOSEN 

SEPARATION 

STUDT  OF  OVieCS  FOB 
Ot-N»  SEPARATION, 

»0-407  4«J  Olv,   « 

NITROGEN  COMPOUNDS 
PLUOBIDES 

....i5'*S^!?'*  "'  ^"^  CNENICAk 
SHIFT  OF  TBAPPED  CHFJ 
AND  Nrj, 

*e-407  770  Olv,   R 

NITROGEN  eOHPOuNDS 
OVTrkUOBIDES 

nitUogen"""'"'"**'*"  containino 

»B-407  4|4  DIV.   R 

NOISE 

<AReiOVASCUkAR  ststeh 

TRANSkATION  or  RUSSIAN 
BESEARCHt    ON  THE  STATr 
•'  THE  CARDIOVASCULAR 
SYSTEH  UNDER  CONO|T|ONf 

SI.JI'**""*  ^»  CONTINUOUS 
NO  I SE , 

A6-407  70t  Olv.    14 

NOISE   IRADIOl 

TEMPCRATUBE 

■»  !'S!Stf!:,!S!?<  TEMPEBATUBE 

OP  4  PARAMETRIC  AHPLiriER. 

AB-407  BRI  Olv.   a 

nomographs 
pboduction 

..  ;?;"•"*"*  '••  »•»«  oetebninati 
op  the  common  area 

or  INTERSCCTIBN  OP  TSO 
DISTRIBUTED  CIBCLES. 

AO-407  7«e  Olv,    IB 

NONreulL IBRIUM  rkOS 

kAMINAR  BOUNDARY  kAYER 

GENERAL  METHOe  rOR 
•Ji*""'  NONfBUlLIBBlUN 
LAMINAR  BOUNOABT  LAYER 
PLOB  OF  A  BINARY 
•  »S. 

A6.407  7JJ  ,,,,   , 

'"SbiE"j?!AL"'::5r?;ii*^  rouATioNs 

...••LERKIN's  PROCEOURE 

sJlTESSt'"'*"  '«"'«'« 

AB-407  Btn  Olv,    If 

NUMERICAL  COMPUTATION 
OP  NONLINEAR  roRCED 
OSCILLATIONS  BY  GALERK|N>S 


PBDCEDURE. 

AD-40*  Bt« 


DIV.    15 


NONLINEAR  SYSTEMS 
CONTROL  SYSYEMS 
—  lU'  »'"*l-T»|»  AND  DESIGN 
OF  NONLINEAR  CONTROL 
SYSTEMS  VIA   LIAPUNOV'S 
eiRECT  METmOo. 

AD-407  40*  eiv,   JO 

NUCLEAR  (NEBCV 
NUCLEAR  FBRCtt 

•ED  STAR  SERIES  ON 
ATOMIC  CNERSY.   PART 
J.   THE  PHYSlts  OF  THE 

•(havidb  of  nuclear 
fobces-radioactive  SUBSTANCCS. 

AO-407  5Bt  DIV,   «i 

NUCLEAR  LIPLOSION  DAMAGE 
FOUNDATIONS  (STRUCTURES! 

TEST  AT  PiojECT  SHOAL, 
IN  NEVADA,  ON  RESPONSE 
OP  SINULATEO  BUIkOIHG 
FOUNOATIONS  TO  OBOUNO 

7?I.'S!!  '"*««*»  ST  NUCkEAB 
(VPkOSION, 

Ae.40»  «tt  DIV,    |1 

NUCkEAR  EKPLOSION  OARAGE 
nlNING  ENGINCCRINS 

STRUCTURAL  SUBVCY  Of 
PBIVAYE  nINIHa  PBOPCRTICS 
TO  ASCERTAIN  ANY  PMTSICAL 
CHANSrS  BCSUkTIN*  PBOH 

WMeCRaBouND  nuclear  (kplosions. 

Ae-407  RIB  DIV,    Jl 

NUCLEAR  EIPLOSION  DAIIACr 
•AOIATIBN  OANABE 

UNDER6B0UND  NUCLEAR  KST 

NEAR  Fallon,  nevaba, 

SHORED  COMPLETE  CONfAlHINS 
OF  RADIATION  AT  SHOT 
TIME  ANO  NEaLISIBLC 
RELEASE  DURINS  POSTlHOT 


|4 


DRILLING, 

Ae-4«7  «44  Olv, 

""fk!*!  EIPLOSION  OARAGE 

sTbuctubes 

pbesnot  and  postshot 

ST«UCTuBC  SURVEY. 
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EFFECT  OF  AN  INTERNAL 
COMPRESSIBLE  FLUID  COLUMN 
ON  THE  BREATHING  VIBRATIONS 
OF  A  THIN,  PRESSUBIZEB, 
CYLINORKiL  SHELL, 

AD-407  R4a  BIV.   f 

STRUCTURAL  SMELL* 
BEIGHT 

-.^!*"'*^  ESTIMATES  OF 
aiNG-STIFFENEO,  TRUNCATED 
CONE  SHELLS.  SUB.«ECTE6 

to  external  pressure 
and  axial  compression 
SIhultaneouslt, 

A0.407  4«<l  Olv,    IS 

STRUCTURES 
BRITTLENESS 
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FATIGUE  RESISTANT  STRUCTURES. 
Ae-407  421  Olv,    I 

SUBJECT  INDEXING 
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AD-407  TJ]  OIV,   T 

supera/rodtnmics 
transport  properties 
_  free  molecule  flo* 
oveb  non-convex  booies. 

AO-407  1B4  ilv,   » 

SUPERSONIC  CHARACTERISTICS 
HATHlMATICAL  ANALYSIS 

TRANSLATION  OF  RUMANIAN 
RESEARCH!  ESTABLISHING 

i,im\il'il    COMPRESSION- 
EXPANSION  FORMULA  FOR  THE 

SUPERSONie-HTPERSONIC  RCfclME. 
AD-407  1*S  Olv.   « 

SUPERSONIC  Flob 

CONICAL  BODIES 

TRANSLATION  OF  FOREIGN 
RESEARCH!  CONES  IN 
SUPERSONIC  FLOB. 

AD-407  1*4  Olv,   t 

SUPERSONIC  FLOa 

CYLINORICAL  BODIES 

—  I!*"*"-*^"""  0'  NUSSIAN 
RESEARCHI   FLOB  PAST 
A  CIRCULAR  CYLINDER  BITH 
A  DETACHED  SHOCK  RAvE, 

AD-4a7  4*1  Olv,   a 

SUBFACE  TARGETS 
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AO-407  ««1  0,,,   ,, 

URBAN  AaEAk 

PASSENGER  VEHICLES 

,..,?<;«"I»I'<G  THE  LAND 
USEO  BT  AUTOneaiLES 
AND  BUSES  IN  THE  URBAN 
CFNTRtL  CORCl   UNDERGROUND 
MIGHRATS  ANB  PARKING 
FACILITIES, 

AD-407  IVI  Olv.   JJ 

URINE 
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CNGINCCRING  MEASURE. 

AO-407  441  DIV.   8 


TROPOPAUSE 
OSCILLATION 

OF  ?2r;ri??i5E°sf"-^*"*"» 
:r?H';?:s;?vrpio%E's;?j""" 

AO-407  «<«  olv.   i 

Tuned  amfl|P|ers 

LASERS 
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INVESTIGATION. 
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SYSTEM  TRAINERS, 

AO-407  7ja  OIV,    I 

VIBRATION 
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CKOSS  SCCTIONS  or  aATCR 

Doort  AT  s  nn  ■AvecCNaTH 

UTItlZ|N6  THC  •SHADOa 
THCeHCN' , 
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607  572 
607  573 
607  574 
607  575 
607  576 
607  577 
607  578 
607  579 
607  580 
607  581 
607  582 
607  583 
607  584 
607  585 
607  586 
607  587 
607  586 
607  589 
607  590 
607  591 
607  592 
607  593 
607  594 
O07  595 
607  596 
607  597 
607  598 
607  599 
607  600 
607  601 
607  602 
607  603 
607  604 
607  605 
607  606 
607  607 
607  608 
607  609 
607  610 
607  611 
607  612 
607  613 
607  614 
607  615 
607  616 
607  617 
607  618 
607  619 
607  620 
607  621 
607  622 
607  623 
607  624 
607  625 
607  626 
607  627 
607  628 
6u7  629 
607  630 
607  631 
607  632 
6U7  633 
607  634 
607  635 
607  636 
607  637 
607  638 
607  639 
607  640 
607  641 
607  642 
607  643 
607  644 
607  645 
607  646 
607  647 
607  649 
607  650 


DtV. 

25 
25 
9 
12 
30 
8 
19 
12 
9 
12 
20 
20 
8 
32 
4 
5 
12 
31 
18 
8 

25 

33 

13 
8 

12 
9 

20 
1 
6 

27 

12 

30 

16 
8 

17 
9 

25 

25 

12 

30 
9 

8 
12 

8 

8 

4 
25 

9 
14 
25 
25 

2 
25 

9 

1 
9 

12 
12 

8 
27 

9 
25 

2 
12 
23 
10 
12 
25 
20 
30 

9 

20 

9 

2 
20 
20 
20 
16 
12 
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607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

607 

6U7 

607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
607 
,607 
607 
607 
607 
607 
607 
607 
607 
607 
607 


651 

652 

653 

654 

655 

656 

657 

658 

659 

660 

661 

662 

663 

664 

665 

666 

667 

668 

669 

670 

671 

672 

673 

674 

675 

676 

677 

676 

679 

680 

661 

682 

683 

664 


665 

666 

667 

666 

669 

690 

691 

692 

693 

694 

695 

696 

697 

698 

699 

700 

701 

702 

703 

704 

705 

706 

707 

708 

709 

710 

711 

712 

713 

714 

715 

716 

717 

716 

719 

720 

721 

722 

723 

724 

725 

726 

727 

726 

729 


I-l 


DiT. 

7 
12 
14 
12 
9 
1 
1 
1 
1 
6 
25 
12 
6 
25 
8 
31 
26 
20 
14 
23 
30 
30 
32 
32 
32 
8 
IS 
16 
30 
23 
12 
17 
26 
14 
5 
2 
30 
2 

a 
a' 

12 
31 

4 

13 
9 

12 

30 
6 

25 

25 

25 

30 

16 
7 

16 

IS 
7 

12 

30 
30 
6 
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25 
12 
12 
13 
12 
16 
18 
31 
25 

2 
25 

2 

2 
30 

9 

8 
17 


AD  No. 


DtT 


JiD  No. 


Dtvt. 


AD  Nb. 


DtT. 


607  730 

8 

607  731 

8 

607  732 

25 

607  733 

9 

607  734 

25 

607  735 

12 

607  736 

8 

607  737 

1 

607  738 

1 

607  739 

28 

607  7*0 

28 

607  741 

16 

607  7*2 

1* 

607  7*3 

2 

607  7** 

6 

607  7*5 

8 

607  7*6 

25 

607  7*7 

18 

607  7*8 

18 

607  7*9 

22 

607  750 

18 

607  751 

22 

607  752 

8 

607  753 

2 

607  75* 

32 

607  755 

15 

607  756 

30 

607  757 

30 

607  758 

16 

607  759 

16 

607  760 

28 

607  761 

2 

607  762 

2 

60V  763 

1* 

607  76* 

1 

607  765 

31 

607  766 

25 

607  767 

18 

607  768 

1 

607  769 

21 

607  770 

* 

607  771 

1 

607  772 

12 

607  773 

30 

607  77* 

8 

607  775 

31 

607  776 

2 

607  777 

32 

607  778 

25 

607  779 

30 

607  780 

1* 

607  781 

23 

607  782 

23 

607  783 

25 

607  78* 

7 

607  785 

2 

607  786 

25 

607  787 

23 

607  788 

6 

607  789 

17 

607  790 

25 

607  791 

25 

607  792 

■  * 

607  793 

a 

607  79* 

1* 

607  860 

2 

607  795 

15 

607  861 

8 

607  796 

15 

607  862 

25 

607  797 

5 

607  863 

8 

607  798 

14 

607  86* 

7 

607  799 

17 

607  865 

30 

607  800 

26 

607  867 

9 

607  801 

26 

607  868 

9 

607  802 

15 

607  869 

9 

607  80* 

8 

607  870 

12 

607  805 

25 

607  871 

9 

607  806 

26 

607  872 

9 

607  807 

9 

607  873 

12 

607  808 

15 

607  87* 

12 

607  809 

23 

607  875 

9 

607  810 

28 

607  876 

12 

607  811 

9 

607  877 

30 

607  813 

8 

607  878 

16 

607  81* 

2 

607  879 

2 

607  815 

9 

607  880 

25 

607  816 

9 

607  881 

30 

607  817 

10 

607  882 

6 

607  818 

12 

607  883 

12 

607  819 

25 

607  88* 

1* 

607  820 

15 

607  885 

30 

607  821 

15 

607  886 

9 

607  822 

15 

607  887 

8 

607  823 

15 

607  888 

18 

607  82* 

15 

607  889 

30 

607  825 

15 

607  890 

1* 

607  826 

15 

607  891 

1* 

607  827 

15 

607  892 

6 

607  828 

1* 

607  893 

23 

607  829 

1* 

607  89* 

13 

607  830 

13 

607  895 

27 

607  831 

9 

607  896 

2 

607  832 

13 

607  897 

15 

607  833 

30 

607  898 

2 

607  83* 

10 

607  899 

19 

607  835 

* 

607  900 

25 

607  836 

12 

607  901 

25 

607  837 

* 

607  902 

26 

607  838 

1* 

607  903 

25 

607  839 

30 

607  8*0 
607  8*1 

2 
8 

607  90* 
607  905 

16 
16 

607  8*2 

26 

607  906 

1 

607  8*3 

9 

607  907 

15 

607  8** 

15 

607  908 

8 

607  8*5 

12 

607  909 

15 

607  8*6 

25 

607  910 

30 

607  8*7 

5 

607  911 

15 

607  912 

31 

607  8*8 

10 

607  913 

30 

687  8*9 

12 

607  91* 

2 

607  850 

30 

607  915 

8 

607  851 

e 

607  916 

17 

607  852 

25 

607  917 

25 

607  853 

19 

607  918 

13 

607  85* 

32 

607  919 

2 

607  855 

25 

607  920 

1 

607  856 

26 

607  921 

20 

607  857 

25 

607  922 

13 

607  858 

8 

607  923 

15 

607  859 

2 

607  92* 

2 
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607  925 
607  926 
607  927 
607  928 
607  929 
607  930 
607  931 
607  932 
607  933 
607  93* 
607  935 
607  936 
607  937 
607  936 
607  939 
807  9*0 
607  9*1 
607  9*2 
607  9*3 
607  9** 
607  9*5 
607  9*6 
607  9*7 
607  9*8 
607  9*9 
607  950 
607  951 
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607  953 
607  955 
607  956 
607  957 
607  958 
607  959 
607  960 
607  961 
607  962 
607  963 
607  96* 
607  965 
607  966 
607  967 
607  968 
607  969 
607  970 
607  971 
607  972 
607  973 
607  97* 
607  975 
607  976 
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607  978 
607  979 
607  980 
607  981 
607  982 
607  983 
607  96* 
607  985 
607  986 
607  987 
607  988 
607  989 
607  990 
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22 
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12 
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12 
26 
IS 
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9 
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25 

2 

8 
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22 
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25 
22 

2 

8 

6 

* 
1* 
14 
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15 
16 
16 
30 
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25 

2 
_2 
25 
25 

9 
25 
25 
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16 

8 
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25 
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9 
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10 
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1* 

8 

8 
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8 
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NON-MILITARY  AND  OLDER  MILITARY 


•Descriptors  marked  with  an  asterisk 
are  included  in  the  subject  indtj; 


RESEARCH  REPORTS 


1.  Aircraft  and  Flight  Equipment 


AD-418  197  Dlv.    1.  14 

OTS  Prices:  HC  $2.00/MF  $0.50 

Shell  Development  Co..  EmeryvlUe.  0allf. 

STUDY  OF  HELICOPTER  GEAR  LUBRICATION. 

Quarterly  progress  rept.  no.  1,  Jun-Aug  63 

by  S.  J.  Beaublen.  L.  Llchtman.  C.  A.  Conwrse.  R   L 

crnStto^ia'osr^  '^"^"•^P  '^-^^^'^^ 

ynclasslfled  report 

m'lfh^lf  h"'  (•T'-«n8ml88lon  gears  Helicopters). 
Tr-n/rl?  ?"•  Transmission  gears).  CHellcopters. 
?^^  h7  .  <k1.^*">'  Stresses.  Mathematical  analysis. 
i^fu~"/M ''f  °<'  L'^^««>t«.  Tests.  Simulation.   ^      ' 
Failure  (Mechanics),  Geometry.  Life  expectancy 
Surface  properties.  Steel.  Wear  resistance. 

l^f^f^  ^"  '"'■  •  '™°*°  transmitted  load  for  the 
tooth-to-tooth  cont«;t  of  spur  gears  can  be  evaluateT 
simply  for  a  contact  point  at  the  middle  of  the  line  of 
action.  The  Hertz  stress  for  a  known  transmitted  load 
at  a  contact  point  not  at  the  middle  of  the  line  ^tton 
is  simply  related  to  toat  at  the  middle  by  a  parai^ter  X 
^chls  the  fractional  distance  of  the  oonta^t  pZlrom 

^^[  .In    ?*'^"l'-«'^«  °f  «l°«le  tooth  and  double  tooth 
contact  can  also  be  correlated  by  the  parameter  X     A 
typical  helicopter  gear  oU.  satisfying  MlL-L-7808lc 
specification  has  exhibited  a  load  ca?iX  c  JiitC^f 
about  500  lb  on  a  0.1  Inch  face  wldUu  ^iX'lpL 

^  ^  „!!^L"i!!^,**"'  ^  '^^  °"  »t  constant  fold 
In  Uw  neighborhood  of  the  load  carrying  capacity  has  a 
Ufe  of  from  one  minute  to  eight  houTsTdej^ndlnJ  on  ui 
load     An  Increase  In  transmitted  load  of  about  20  lb  U 

^  ass^TiT*  :r"*'''J!  «^°"'^'y  "*^  "^  "^  the  oU 
n,  th^^  ^  l^^^"""^^  '"*'^"y  ««"»lly  scores  later 
than  the  gear  addendum.   This  is  probably  due  to  irear 

Sof*^TI^"r"'°"'-  P'ttl4ofheLopterg:^8 
and  of  the  laboratory  test  gears  has  been  observed  and 
it  appears  to  be  Initiated  at  points  of  surface  i^I^lie^s. 


PB-166  350  Div.    1 

OTS  Prices:  HC  $2.00/MF  $0.50 

R^ter^^'i  '"  '^^•"°°  ^*'''""*  R«8eUh.  Fort 

A?cm?J^"''^  ^^^^«^  °*  ^Y  I^tLICOPTER 
by  Emu  Spezla.   Jan  63,  28p 
ABACR  HF2  62 

Ul  classified  report 

Dewsriptors:  CPUoU,  Avlatton  accldente).  CHell- 
copters  Aviation  accidents),  CAvlatlon  JccideSs. 
Hehcopters),  Aviation  safety.  Army  peiyonnel.  ?;.lnlng. 

In  this  statistical  review  of  1467  Army  hUlcopter 

lie  oUotTf '"^  "^'^^^  '"^^  1»"  «*«  D^ember 
1961,  pUot  factors  are  slgnlflcanUy  consistent  havlna 
been  reported  In  72%  of  all  accldJts.   pliTfl^toxS^one 
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2.  Astronomy,  Geophysics  and 
Geography 


AD-259  108  Dlv.    2,  8 

OTS  Prices:  HC  $2.00/MF  $0.50 

}i'^^  Research  Inc..  Cambridge,  Mass. 

SScoS^'^nT^I.^I"^^*'™^^^'^  «««  ALTITUDES 
qL^-  .  ?^^^^^^^^  INTERFEROMETRY. 

Quarterly  rept.  no.  3,  lJan-31  Mar  61 

.    Contract  DA36  039sc84963 

Unclassified  report 
See  also  PB-156  997. 

J^rJPtors :  {♦Atinospheric  motion.  Measurement) 
(•Turbulence.  High  altitude).  (.Radio  InterferoSrs 
meSS^ST^  instruments).   •Meteon^rS  tost^'j 
t^S;i^  H  ^'^'-^t'^'neters).  Radar  tar|ets.  RadS 
iJ^^:  "^'^*'"  eq'^Pment.  Phase  detectors.  Data 
processing  systems.  ^^*»i^,  uaia 

A  brief  objective  of  Uie  project  and  a  current  status  re- 

^el^rl  nirti^r?"!^  "*"  ""'^  ^"^  tteoutput^f  ?^^' 
ETff;r«„^«   ^^."^  techniques  for  comp^lng  thT 
pnase  differences,  are  descussed  In  detail     A  seri^  ^T -, 
periments.  designed  to  check  out  U»e  sWtem  nerfo^ 
are  discussed.   Modifications  made  to^Sd^'^^f^^*' 
system  are  described.  (AuUior)  ^  "  "^  """^  receiving 


AD-409  031  Dlv.    2.6,30 

OTS  Prices:  HC  $7.50/MF  $2.00 

Massachusetts  Inst,  of  Tech.,  Cambridge 
COMPUTER  STUDIES  OF  MKROSeSmsTATISTICS 


S-I 


WITH  APPLICATIONS  TO  PREDICTION  AND  DETECTION. 

Sclentlilc  rept.  no.  6, 

by  James  Nelson  Galbralth,  Jr.   May  63,  44€p 

Contract  AF19  604  7378,  ProJ.  8652,  ARPA  Orderl80  61, 

Task  865203 

AFCRL  63  673 

Unclaasliled  report 

Doctoral  thesis. 

Descriptors:  (•Mlcroseisms,  Statistical  data),  (•De- 
tection, Underground  explosions),  (* Mathematical  models, 
Mlcroseisms),  Nuclear  explosions.  Seismic  wayes. 
Simulation,  Programming  (Computers),  Statistical 
analysis.  Series,  Time,  Stochastic  processes.  Correlation 
techniques,  Signal-to-nolse  ratio,  Band-pass  filters. 
Computers. 

Computational  experiments  have  been  performed  on 
seismic  data  digitized  from  the  records  obtained  by  the 
Air  force  during  the  Logan  and  Blanca  underground 
nuclear  shots,  by  Dr.  Bruce  Bogert  in  New  Jersey  and 
by  the  Wichita  Mountain  Seismic  Observatory.   The 
experiments  indicate  that  microseismic  noise  of  about 
.3  cps  frequency  is  associated  with  the  oceans  but  the 
higher  frequencies  are  not.    Attempts  to  Identify  definite 
wave  types,  such  as  Rayleigh  and  Love  waves,  and  to 
follow  wave  packets  from  station  to  station  failed,  but 
the  failure  illustrated  the  complexity  of  the  mlcroseisms 
and  points  out  the  necessity  of  a  statistical  study.    For 
the  statistical  studies  the  mlcroseisms  were  considered 
to  be  stochastic  time  series.    It  was  found  that  the 
probability  densities  of  the  amplitiKles  were  Gaussian  and 
were  not  independent.   Spectral  analysis  showed  the 
typicaJ  microseism  spectnmi  to  have  a  maximum  at 
about  .3  cps  and  often  ottter  strong  bands  at  1.4  and  2  cps. 


AD-443  977  Dlv.    2,  15 

OTS  Prices:  HC  $5.00/MF  $1.00 

United  ElectroDynamics,  Inc.,  Alexandria,  Va. 

SEBMOLOGICAL  APPLICATIONS  OF  ORTHOGONAL 

FUNCTION  EXPANSIONS. 

Final  rept., 

by  Paul  W.  Broome  and  William  C.  Dean.   31  Jul  64, 

174p 

Contract  AF49  638  1117.  Pro].  8100,  ARPA  Order  180  62, 

Task  2 

Unclassified  report 

Kept,  on  ProJ.  Velva-Unlform. 

Descriptors:  ('Seismology,  Niimerical  methods  and 
procedures),  (•Numerical  methods  and  procedures. 
Seismology),  ('Special  functions  (Mathematical), 
Seismology),  Seismic  waves.  Propagation,  Time, 
Signal-to-aolse  ratio.  Mathematical  analysis. 
Analog  computers.  Digital  computers,  Graphics, 
Spectroscopy. 

A  method  is  presented  to  represent  very  complicated 
transients  by  only  a  few  numbers  rather  than  by  curves  or 
by  the  set  of  coordinate  values  necessary  to  draw  the 
curves.   The  representation  used  is  an  expansion  in  terms 
of  a  set  of  orthonormallzed  exponential  functions.    Pro- 
cedures necessary  to  generate  these  functions,  find  the 
expansion  coefficients,  and  use  these  coefficients  in  further 
analysis  are  described  in  detail.   Two  sets  of  procedures 
are  developed,  one  wlilch  is  exact  for  analog  computations, 
and  one  which  is  exact  for  numerical  calculations.   It  is 
shown  that  these  procedures  are  easy  to  apply  in  practice. 
Section  n  of  the^r^wrt  is  concerned  with  sets  of  continuous 
orthoDormal  functions  and  Is  oriented  toward  analog  com- 
putation.  Section  ni  is  devoted  to  developing  sets  of 
orthonormal  sequences.   These  are  orthonormal  functions 
which  are  defined  on  the  set  of  integers  and  are  used  for 
numerical  calculations  using  sampled  data.   Special 
emphasis  is  placed  on  the  class  of  transients  called 
teleseismic  P-waves. 


3.  Chemical  Warfare  Equipment  and 
Materials 


No  Entries 


4.  Chemistry 


AD-292  080  Dlv.   4,  2,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

General  Atomic  Div.,  General  Dynamics  Corp.,  San  Diego, 

Calif. 

MEASUREMENTS  OF  ATMOSPHERIC  ION  REACTIONS. 

Yearly  technical  summary  rept.  for  1  Apr  61-31  Jul  62, 

by  R.  F.  Stebblngs.   31  Jul  62,  20p   GA-3351 

Contract  DA49  146XZ041,  ProJ.  79 

DASA  1330 

Unclassified  report 

Legibility  of  this  document  is  in  part  unsattafactory. 
Reproduction  has  been  made  from  beat  available  copy. 

Descriptors:  (*Gas  ionization.  Atmosphere),  ('Atmosphere, 
Gas  ionization).  Reaction  kinetics,  Ionization,  Nitrogen, 
Nitrogen  compounds.  Oxygen,  Nuclear  particles.  Dis- 
sociation, Electron  bombardmeot.  Ion  beams.  Electrodes, 
Nuclear  scattering.  Gases,  Laboratory  equipment. 

Contents: 

Charge  transfer  in  N2,  02,  and  NO;  Oxygen  atom  source 
development;  Charge  transfer  in  atomic  oxygen;  and  ion- 
molecule  reaction  studies. 


AD-423  751  Dlv.    4 

OTS  Prices:  HC  $6.00/MF  $1.25 

Air  Products  and  Chemicals,  Inc.,  Allentown,  Pa. 

THE  PROPERTIES  AND  HANDLING  OF  FLUORINB. 

Rept.  for  15  Oct  60-15  Oct.  61, 

by  S.  Kleinberg,  J.  F.  Tompkins,  Jr.,  A.  H.  Singleton, 

and  C.  J.  Stenier.  Oct  63,  206p 

Contract  AF33  616  6515,  Proj.    2,  Task  7 

ASD  TDR62  273 

Unclassified  report 

Descriptors:  ('Fluorine,  Chemical  properties), 
('Handling,  Fluorine),  Safety,  Corrosion,  Metals,  Nickel 
alloys.  Stainless  steel.  Copper  alloys,  Aluminum  allo)rs. 
Titanium  alloys.  Carbon  alloys,  Magnesium  alloys. 
Physical  properties.  Electromagnetic  properties.  Infrared 
spectroscopy.  Chromatographic  analysis.  Cleaning, 
Chromium  alloys.  Copper,  Safety,  Compatibility. 

This  report  presents  data  on  properties  of  fluorine, 
\    methods  of  analysis,  safe-handling  procedures,  compatibility 
of  materials  of  construction  with  fluorine,  corrosion  ratea 
of  metals,  and  a  bibliograpliy  of  pertinent  references. 
Special  attention  is  given  to  the  compatibility  of  materials 
in  fluorine.    Most  metals  are  not  severely  corroded  by 
pure  fluorine.   The  presence  of  hydrogen  fluoride  (HF)  In 
fluorine  increases  corrosion  of  metals  markedly.   The  HF 
is  usually  generated  in  fluorine  systems  from  the  reaction 
of  atmospheric  moisture  or  ntoisture  in  the  system  with 
fluorine.   Contaminants  in  fluorine  other  than  HF  do  not 
present  corcosion  or  safety  problems.   Cleanliness  of  a 
fluorine  system  is  emphasized  since  contaminants  may  not 
be  removed  from  the  apparatus  by  passivation  procediires. 
Most  corrosion  in  a  liquid  fluorine  system  occurs  during 
the  first  hour  of  exposure.   When  immersed  in  liquid 
fluorine  for  one  year,  nickel,  Mooel,  304  stainless  steel. 
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Annpo  steel  15-7  Ph  Mo,  and  copf^r  corroded  less  than 
6  mils;  410  stainless  steel  less  than  70  mUs;  aluminum 
1  00,  6061,  titanium  AlOOAT  and  Ca20AV  less  than  300 
mUs;  magnesium  AZ31  leas  than  350;  and  magnesium 
A1C31  less  than  700  mils.   DaU  are  given  for  corrosion  of 
naetals  In  gaseous  fluorine  at  various  temperatures.   (Author) 
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UncIasaUled  report 


Descriptors:  fCoherent  scattering.  Light),  ('Light 
communication  systems.  Space  communication  systems) 
(•Space  communication  systems.  Light  communication 
systems).  Light,  Propagatton,  Optical  analysis.  Lasers, 
"SS*'****"  "y***™"'  Electromagnettc  fields.  Quantum 


This  report  Includea:  , , 

App.    1.  Diffraction  of  Partially  Coterent  Light  by  a  Plane 

Aperture,  by  G.  B.  Parrent,  Jr.  ai4  T.  J.  Skinner. 
App.   2.  Quantum-Mechanical  Correlation  Theory  of  Electro- 

m^Uc  Fields,  by  J.  Sarfatt,  pu».  In  D  Nuovo  Cimento. 

1963,  Mar.  1,  vJCXVD,  no.  5,  p.  l-ll.  "«>ii«i, 

^:J,'  ^^.l^^"*"**  Coherent  Function  in  an  Inhomogeneous 
Medium,  by  George  B.  Parrent,  Jr.,  Robert  A.  ShorCuul 
Thomas  J.  Skinner,  pub.  in  Journal  of  Mathematical 
Physics,  1962,  Jul-Aug,  v.  3.  no.  4  p.  678-684. 
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DMcrtptors:  CUnderwater  sound  equipment.  Sonar) 
(•Sonar  signals,  Fr^iuency  modulation).  Echo  rangi^ 
Underwater  objects.  Sonar  equ^ment.  Transducers 
Circuits,  Design,  Operation.  ,  , 

'^y^  modulated  sonar,  a  oontloLLuIy-radlated  sound 
syirtem  tor  locating  underwater  obJeotB  is  diacusaed.   The 
Urtory  and  development  of  the  aystem  is  presented,  in- 
cluding transducer  and  associated  devices  development. 
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UNDERWATER  SOUND  EQUIPMENT  IH:   SCANNING 
SONAR  SYSTEMS.  '^'^t,iasj 

Summary  technical  rept.,  vol.  16. 

1946,  declassified  2  Aug  60,  59^  STR-6-16 
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Unclassified  r^rart 

Legibility  of  this  document  is  in  part  unsatisfactory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Underwater  sound  equipment.  Scanning 
•onar),  ('Scanning  sonar,  Underwater  sound  equipment) 
Echo  ranging.  Undersea  warfare.  Sonar  equipment. 
Noise,  Background,  Display  systems.  Sonar  signals. 
Circuits,  Design,  Operation. 

This  report  covers  progress  made  In  the  development  of 
scanning  sonar.   General  considerations  and  performance 
test  methods  and  techniques,  and  theory  of  scanning  sonar 
la  presented.   Different  types  of  this  sonar  system  are 
discussed.   The  report  concludes  with  a  discussion  of 
scanning  sonar  problems. 
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Research  Analysis  Corp.,  McLean,  Va. 

PROJECT  PINPOINT:    DISCLOSURE  OF  ANTITANK 

WEAPONS  TO  OVERWATCHING  TANKS. 

Technical  memo., 

by  John  P.  Young,  Andrew  J.  Eckles,  Norman  W.  Parsons, 

and  Lelghton  F,  Koehler.   Jan  68,  declassified  31  Aug  61. 
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Unclassified  report 

Legibility  of  this  document  is  in  part  unsatis^tory. 
Reproductton  has  been  made  from  best  avaUable  copy. 

Deacriptors:  (•Antitank  guns.  Target  acquisition),  (•Target 
acquisition.  Antitank  guns),  (•Tankfl(Combat  vehicles) 
Target  acquisition).  Warfare,  MUitaiy  tactics,  Operattona 
research.  Ordnance.  «*'"■ 

In  any  tank-antitank  battle  the  tai^t  must  be  located 
jpeclfically  before  a  tank  crew  is  able  to  return  effective 
fire.  Project  PINPOINT  was  a  field  experiment  conducted 
to  obtain  information  related  to  this  problem  of  target 
acqulsitton  by  tanks  in  an  overwatehing  role.   Target  ac- 
quisition was  examined  in  terms  of  the  piDbabUity  of 
locating  a  target,  the  time  required  to  locate  a  target,  and 
the  accuracy  with  which  a  tar^get  can  be  located.   Various 
factors  such  as  range,  anj^e,  weapon  type,  and  number  of 
rounds  fired  were  Investigated  as  to  their  effects  on  tarwjt 
acqui^tton  in  general  and  on  probabUity  time  and  acouraov 
in  particular.    (Author)  -«««"«,jr 
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by  L.  B.  Anderson,  E.  V.  Ballou,  and  S  A   Qrtmnt»r^ 
30  Sep  62,  299p   LMSC -2-52-62-2  Q««»berg. 
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We  regret  that  legibility  of  this  document  U  In  part 

unsatisfactory. 

Reproduction  has  been  made  from  best  available  copy. 

Descriirtors:  (*Fuel  cells.  Solar  radiation),  (*Energy 
conversion,  Fuel  cells),  (*Solar  radiation,  Energy  con- 
version), Electrocbemlstry,  Cadmium  compounds.  Lithium 
compounds.  Lead  compounds,  Iodides,  Mercury  compounds. 
Bromides,  Pyrolysis,  Dissociation,  Solar  furnaces. 
Electrolysis,  Photochemistry,  Dyes,  Ascorbic  acid. 
Reaction  kinetics.  Photoelectric  effect. 

The  research  program  was  concerned  with  the  develop- 
ment of  regenerative  fuel  cells  as  devices  for  converting 
solar  energy  into  electrical  energy.    Two  approaches  to 
the  use  of  solar  energy  for  regeneration  were  considered. 
One  approach  Involves  a  chemical  system  in  which  the 
reactants  consimied  in  an  electrochemical  fuel  cell  produce 
a  product  which  can  be  decomposed  upon  heating  to  yield 
the  original  reactants.   Heat  could  be  supplied  to  this  unit 
by  utilizing  a  solar  furnace  of  aj^ropriate  design.   A  second 
approach  depends  on  the  photochemical  reversal  of  the  fuel 
cell  reactions.   (Author) 
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AIR  FUEL  CELLS  WITH  HOT  CONCENTRATED 
PHOSPHORIC  ACID  ELECTROLYTE. 
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Rept.  on  Saturated  Hydrocarbon  Fuel  Cell  Program. 

Descriptors:  (*Fuel  cells.  Materials),  Phosphoric  acids. 
Gold,  Platinum,  Tantalum,  Palladium  alloys.  Silver 
alloys.  Gold  alloys,  Chromiimi  alloys.  Tungsten  alloys. 
Electrodes,  Hydrogen,  Carbon,  Gre^hite,  Halocarbon 
plastics.  Hydrocarbons,  Fuels,  Electrochemistry. 

The  results  of  chemical  and  electrochemical  corrosion 
studies  of  selected  massive  metals,  alloys  and  carbons  in 
90  Wt.  %  phosphoric  acid  (C.  P.  grade)  at  elevated  temper- 
atures (150-175C)  are  presented.   Also,  the  data  for  the 
behavior  of  selected  plastics  in  tlie  concentrated  acid  as 
well  as  in  the  typical  hydrocarbon  fuel,JP-4,at  elevated 
temperatures  are  presented. 


8.  Electronics  and  Electronic 
Equipment 


AD-256  279  Dlv.   8,  25 

OTS  Prices:  HC  $1.00/MF  $0.50 

Microwave  Lab.,  Stanford  Univ.,  Calif. 
SOLID-STATE,  TWO-LEVEL,  HIGH-POWER  MASER. 
Quarterly  progress  rept.  no.  5,  1  Dec  60-28  Feb  61. 
Mar  61,  18p   ML-799 
Contract  DA36  039sc85263,  Proj.  3  99  00  000 

Unclassified  report 

Descriptors:  (*Masers,  Radiofrequency  generators), 
(*Radiofrequency  generators,  Masers),  (*Ferrltes, 
Radiofrequency  generators),  (*Solld  state  physics, 
Masers),  K  band.  Pulse  generators.  Low-pass  filters. 


Ferromagnetic  materials.  Magnetic  fields.  Dielectrics, 
Nuclear  resonance.  Microwaves,  Microwave  amplifiers, 
FeaslblUty  studies. 

Theoretical  and  experimental  investigations  of  pulsed 
microwave  generation  without  an  rf  input  signal  are 
continuing.    Initial  teste  have  been  run  on  two  models  of 
the  pulsed  generator,  using  a  disk-shaped  sample  witliout 
an  rf  input  signal,  without  success.   Measurements  have 
been  made  on  these  devices  which,  it  is  believed,  show 
reasons  for  the  negative  results.  Changes  are  being  made 
to  correct  these.    Equations  describing  tiie  motion  of  the 
magnetization  in  the  disk-shaped  sample  imder  the 
influence  of  a  transient  magnetic  field,  whose  amplitude 
and  direction  changes  with  time,  have  been  programmed 
on  an  analog  computer.   The  results  should  be  directly 
applicable  to  the  schemes  now  being  tried  experimentally. 
Development  of  components  fbr  a  K-band,  high-efficiency 
generator,  using  an  X-band  rf  input  signal,  are  continuing. 
The  first  model  of  a  low-pass  filter  for  this  generator, 
using  a  nonlinear  dielectric  element,  was  tested.   The 
results  were  favorable,  showing  a  stop-band  without 
spurious  responses.   The  corona  problem  on  the  100 
kllogauss  pulse  field  apparatus  has  received  some 
attention  and  appears  to  have  been  corrected. 
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Microwave  Lab.,  Stanford  Univ.,  Calif. 
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Quarterly  progress  r^t.  no.  6,  1  Mar-31  May  61. 
Jun  61,  28p   ML-824 
Contract  DA36  039sc85263,  Pro}.  3  99  00  000 

Unclassified  report 

See  also  AD-263  610. 

Descriptors:  ('Masers,  Radiofrequency  generators), 
('Radiofrequency  generators,  Masers),  (*Ferrltes, 
Radiofrequency  generators),  (*Solld  state  physics, 
Masers),  K  band,  Ptilse  generators.  Low-pass  filters. 
Ferromagnetic  materials.  Magnetic  fields.  Dielectrics, 
Nuclear  resonance.  Microwaves,  Microwave  amplifiers. 
Single  crystals.  Garnet,  Feasibility  studies. 

Experiments  on  pulsed  microwave  generation  without 
an  rf  input  signal  are  sttidied.    Equations  of  motion  for 
the  magnetization  In  a  ferrite  disk  in  a  transient  magnetic 
field  are  set  up  on  an  analog  computer.    Initial  solutions 
are  obtained,  but  they  do  not  cover  the  desired  parameter 
ranges,  due  to  computer  limitations.   Possibilities  for 
using  a  more  suitable  computer  are  explored.    Work  on 
a  low  pass  input  filter  for  a  K-band  generator,  using  a 
nonlinear  dielectric  element,  is  continued.   Measurements 
are  made  on  a  series  of  linear  dielectric  materials  which 
were  made  to  order  for  this  project.   The  purpose  is  to 
decrease  the  Insertion  loss  by  using  a  linear  element, 
together  with  a  nonlinear  element.    Initial  measurements 
are  made  of  the  properties  of  polycrystalline  and  single 
crystal  garnet  disk  samples.   It  is  found  that  the  linewldth 
does  not  follow  theoretical  expectations.    Also,  distortion 
of  the  resonance  line  by  magnetostatic  modes  is  found 
to  be  significant.    Methods  for  suppressing  spin  wave 
instability  and  thus  increasing  the  power  output  of  the 
existing  ferrtte  generators  are  investigated.    A  possible 
new  approach  to  this  problem  Is  proposed.    Alternate 
approaches  to  pulsed  ferrite  generation  utilizing  the 
crystalline  anisotropy  field  are  studied. 
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Airborne  Instruments  Lab.,  Inc.,  Deer  Park,  N.  Y. 
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This  report  describes  the  developnoent  and  construction 
oftwo  C-band  reactance  amplifiers  with  a  galn-bandwldth 
product  greater  than  600  Mc  and  a  noise  figure  of  less 
ttan  4  db  at  room  temperature.   Three  different  varactor 
diodes  have  been  tested  in  various  amplifier  configurations 
at  room  temperature.   An  amplifier  using  a  BeU  Telephone 
Laboratory  (BTL)  polnt-oontact  gaUlvm  arsenide  diode  was 
tested  under  cooled  condlUons  and  an  improvement  in  the 
noise  figure  was  observed.   It  was  impossible  to  obtain  the 
required  gain-bandwidth  product  In  a  ainj^e-diode  amplifier 
without  the  use  of  double-tuning  techniques.   ConsequenUy, 
the  final  design  was  baaed  on  a  balaooed  configuration  usins 
two  Microwave  Associates  (MA)  sUleon-pill  diodes  in  a 
coudal  structure.   The  gain  of  both  ampllflere  was  20  db. 
and  the  bandwidth  70  Mc  centered  at  5280  Mc.   The  noise 
figure,  including  the  circulator  losses,  was  less  than  4  db 
tor  both  ampllfiere. 
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Descriptore:  ('Radar  interference.  Bcientlfic  researoh) 
Radar,  L  band.  Radar  echo  areas,  Raoording  systems,  ' 
Magnetic  tape.  Photographic  techniques.  High-speed 
photography,  Doppler  effect.  Bandwidth,  Radar  pulses 
Circuits,  Atmospherics,  Meteorological  phenomena,    ' 


This  report  covers  a  study  of  the  eledtrical  charac- 
teristics common  to  angel  signal  phenomenon  encountered 
at  L  band  radar  sites.    Photographic  and  magnetic  tape 
storage  techniques  are  used  to  record  doppler  frequency. 
doKJler  bandwidth,  and  pulse  width  inlbrmation  associated 
with  these  unknown  signals.    Data  redaction  results  for 
a  number  of  angel  signal  samples  are  tabulated  and 
discussed.   Two  possible  circuits  to  eliminate  the  ansle 
Interference  from  MTI  portion  of  radar  systems  are 
described. 
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Descriptore:  ('Semiconductor  devicei.  Amplifiers), 
('Transistor  amplifiers.  Materials),  ^inc  compounds. 
Cadmium  compounds.  Sulfides.  Evaporation.  TUms, 
Gold,  Thickness,  Triodes,  Gain,  Tunnel  diodes.  SUlcon 
compounds.  Monoxides.  Thermionic  emission.  Electrons, 
Phonons,  Crystal  lattices.  Electron  dWractlon  analysis. 


Thin  fUms  of  the  ternary  alloy  ZnCdS  were  produced 
by  evaporation  of  ZnS  and  CdS  from  separate  sources. 
These  films  present  a  barrier  height  to  metal  fUms  which 
depends  on  the  composition  of  the  alloy.  By  grading  the 
composition  of  these  films,  asymmetric  I-V  curves 
Indicative  of  Schotticy  barriera  are  obtained.   The  temper- 
ature dependence  of  these  I-V  curves  Is,  however,  not 
in  accord  with  the  simple  theory.   AcUve  thin  film 
triodes  were  built  using  ZnCdS  aUoys  of  graded  composi- 
tion for  emmlter  and  coUector  barriere.   These  triodes 
have  a  current  gain  which  depends  on  the  thickness  of  the 
Au  film  separating  the  emitter  and  collector  barrier 
layers.   Frequency  measurements  of  these  devices  show 
values  tor  f  sub  T  of  2  Mc.   Attempts  at  producing  tunnel 
emitters  with  Au-slO-Au  films  were  not  successful  due  to 
the  presence  of  pinholes  in  very  thin  SIO  films  and 
instabUlty  in  thicker  SIO  films.  (Author) 
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A  report  on  the  logic  governing  the  generation  of  sub- 
networks from  multlterminal  networks.   The  accomplish- 
ment of  this  process  by  associating  with  each  permissible 
network  operaUon  a  suitably  defined  set  of  reductions  in 
rank  of  the  indefinite  (or  equi-cofactor)  matrix  of  the  net- 
work. Criteria  for  uniqueness  and  non-redundancy  of  sub- 
networks are  defined  and  applied  to  evaluate  representative 
large  networks  in  terms  of  properties  associated  with 
generated  subnetworks. 
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Descriptore:  ('Test  equipment  (Electronics). 
AutomaUc).  OscUlators,  Pulse  generators,  Reslstore 
Multimeters,  Impedance  bridges.  Frequency  meters. ' 
Time-interval  counters.  Pulse  analyzers.  Power 
supplies.  Programming  (Computers),  Airborne. 
Electronic  equipment.  Maintenance,  Costs. 

This  document  covers  woric  performed  on  a  study  pro- 
gram determining  the  requirements  of  Automatic  Test 
Equipment  for  depot  testing  of  Airborne  Electronic 
Equipment.    Fifteen  (15)  airborne  electronic  equipments 
normally  serviced  at  the  Dayton  Air  Force  Depot  (DAAFD) 
were  selected  as  a  representative  cross  section  of  the 
present  and  future  requirements  of  the  d^wt  maintenance 
operatton.   These  equipments  were  analyzed  and  a  defini- 
tion of  AutomaUc  Test  Equipment  required  for  depot  opera- 
tions was  established.   This  definition  of  Automatic  Te^ 
Equipment  as  designated  by  this  report  aUows  for  growth 
and  expMsion  of  the  depot  operaUon  as  additional  airborne 
electronic  systems  become  a  part  of  Oie  overall  repair 
Inventory.   This  is  accomplished  by  implementing  a  bulld- 
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Ing  block  concept  and  philosophy.   A  logical  breakup  of  the 
building  blocks  Into  the  various  categories  was  accom- 
plished and  the  results  are  presented  in  this  report.    The 
forty-tiiree  building  blocks  required  for  the  15  equipments 
studied  are  defined  by  brief  performance  q>eclfications. 
(Author) 
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Descriptors:  (*Fluld  mechanics.  Flowmeters),  (*Flow- 
meters.  Airfoils),  Turbulence,  Fluid  flow.  Gases,  Solids, 
Mixtures,  Pipes,  Measurement,  Fiber  optics. 
Instrumentation. 

A  description  is  given  of  the  development  of  a  new  type  of 
probe,  employing  optical  fibres,  for  the  determination  of 
the  veloci^  of  solid  particles  in  a  two  phase  gas-solids 
flow.   The  application  of  this  probe  to  a  turbulent  pipe  flow, 
comprising  a  suspension  of  200  micron  glass  beads  in  air, 
yielded  the  distribution  function  for  the  longitudinal  velocity 
as  well  as  the  mean  velocity,  mass  flux  and  concentration 
profiles.   Results  are  reported  for  measurements  made  at 
two  separate  axial  locations  for  single  values  of  the 
Reynolds  number  and  mass  flux  ratio.  (Author) 
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engineering.  Training. 

Computer  programs  are  used  to  eTsIuate  production 
problems  in  the  coal  industry. 
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VOLUME  II,  TECHNICAL  REPORT. 

Final  rept.  vol  2.  Apr  62-Jun  64, 
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Programming  (Computers),  Input-output  devices. 
Operations  research.  Industrial  production.  Transpor- 
tation, Costs,  Inventory,  Time,  Coal. 

Topics  include:   summary  of  the  technical  report; 
simulation  of  face  mining  systems;  mathematical-model 
applications  in  mining  systems;  computation  of  operating- 
supply  usage  in  mining  systems. 
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CRITICAL  PRESSURES  FOR  THE  INCEPTION  OF 

CAVITATION  IN  A  LARGE-SCALE  NUMACHI  NOZZLE 

AS  INFLUENCED  BY  THE  AIR  CONTENT  OF  THE  WATER, 
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Descriptors:  CConvergent  divergent  nozzles.  Cavita- 
tion), (^Cavitation,  Convergent  divergent  nozzles). 
Pressure,  Air,  Water,  Oiffusers,  Model  tests,  Wadter 
tunnels.  Fluid  flow,  Reynolds  number.  Vortices, 
Velocity,  Statistical  distributions,  Fluid  dynamic 
properties. 

A  12-scale  model  of  a  Numachi  Nozzle  22,  a  venturi- 
type  nozzle  with  an  abrupt  diffuser,  was  tested  to  determine 
the  critical  pressures  for  the  Inception  of  cavitation  as  a 
function  of  the  air  content  of  the  water.   The  test  results 
are  compared  with  those  of  Numachi.   Although  the  abso- 
lute values  of  the  critical  pressures  for  cavitation  incep- 
tion do  not  agree  in  the  two  investigations,  the  same  general 
trends  were  observed.   It  is  believed  that  the  observed 
differences  are  due  to  vortex  formation  in  the  dlffuser  and 
Reynolds-number  effects.  (Author) 
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Systems  engineering,  Programming  (Computers),  Data, 
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Collecting  methods. 
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Descriptors:  ('Seawater,  Surface-i«ctive  substances). 
CSurf ace-active  substances.  Collecting  methods),  FUms, 
Analysis,  AbsorpUon,  Separation,  Surface  properties. 

A  method  for  the  removal  and  Isoiaion  of  the  substances 
present  in  natural  and  man-made  oceanic  slicks  was 
developed.    The  technique  utilizes  a  plane  metal  wire 
screen  which  when  drawn  through  a  water  surface  removes 
discrete  segments  of  the  surface  layer  between  the  wires. 
In  this  manner,  a  0.15-mm  film  of  surface  water  containing 
all  constltuenU  of  the  surface  film  was  taken  from  the 
sea.   This  approach  was  found  to  be  effective  regard- 
less of  the  film  pressure;  hence,  it  may  be  applied  to 
mooclayers  under  low  Aim  compression.   Certain  solid 
adsorbers  also  appeared  promising  as  surface  film  collec- 
tion tools.   However,  this  approach  was  discarded  because 
of  the  difficulty  encountered  in  desorbing  the  sick  constit- 
uents from  the  adsorbers.   (Author) 
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Descriptors:  ('Lubricants,  Bearings),  Lubrication, 
Friction,  Wear  resistance.  Vacuum,  Satellites 
(Artificial),  ^acecraft.  Instrumentation,  Reviews. 

The  report  describes  the  second  three  mooths'  work  on 
a  program  tor  the  investigation  of  friction  and  wear  in 
ultra-high  vacuum.   It  is  specifically  directed  toward  the 
development  of  bearing-lubricant  combinations  that  will  be 
suitable  tor  long-term  affile  ation  in  an  environment  such 
as  encountered  by  communication  satellites.   The  results 


of  six  long-term  sliding  friction  tests  conducted  in  six 
small  vacuum  chambers  at  pressures  in  the  10  to  the 
minus  9th  power  to  10  to  the  minus  7th  power  torr  range 
are  t-eported.   These  six  tests  comprise  20  pairs  of 
sliding  friction  specimens.   Test  durations  range  from  40 
to  120  days.   Also  reported  are  the  results  of  six  ball 
bearing  tests  conducted  at  pressures  generally  in  the 
range  of  10  to  the  minus  8th  power  to  10  to  the  minus  6th 
power  torr.    All  the  bearings  were  204  size  and  were 
tested  under  light  (1/2  lb)  radial  load.   The  bearings,  run 
intermittently,  were  under  test  for  periods  of  time  up  to 
23  days.  (Author) 
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INVESTIGATION  OF  LUBRICANTS  FOR  SATELLITE 

AND  SPACE  VEHICLE  INSTRUMENTATION 
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Descriptors:  ('Lubricants,  Bearings),  Lubrication, 
Friction,  Vacuum,  Wear  resistance.  Satellites 
(Artificial).  Spacecraft,  Instrumentation.  Materials. 
Tests. 

The  report  describes  the  results  of  a  program  tor  the 
investigation  of  sliding  friction  and  ball  bearings  in  very 
high  vacuum.   It  was  specifically  directed  toward  the 
development  of  bearing-lubricant  combinations  that  wlU 
be  suitable  for  long-term  applicaUon  in  an  environment 
such  as  encountered  by  communication  satellites.   The 
friction  of  slider  and  bearing  systems,  enclosed  separately 
In  individual  ion-pumped  envelopes,  was  evaluated  during 
periods  of  up  to  270  days'  exposure  to  vacuums  generally 
In  the  range  of  10  to  the  minus  9th  power  to  10  to  the  minus 
7th  power  torr.    Most  of  the  tests  were  performed  at  room 
temperature,  but  a  limited  number  of  friction  measurements 
were  made  at  temperatures  ranging  from  -320  to 
300F.   In  both  sliding  friction  and  bearing  tests,  results 
indicate  that  low  levels  of  friction-mitigating  contaminant 
remain  for  long  periods  in  vacuum.   The  presence  of 
contaminant  films  was  evidenced  by  measurable  pressure 
rises  that  resulted  whenever  surface  rubbing  occurred 
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Descr^tors:  (*Food,  Radiation  effects),  (^Irradiated 
foods.  Preservation),  Fruits,  Vegetables,  Radiological 
dosage.  Microbiology,  Containers,  Packaging,  Gamma 
rays.  Armed  forces  supplies. 

Fruits  and  vegetaUes  of  prime  quality  and  as  far  as 
possible  of  uniform  maturity  were  selected  for  the 
experiments.    Some  of  the  samples  were  cushioned 
within  a  can  lining  material  such  as  a  polyeth^ene  bag: 
other  samples  were  included  without  such  lining  and  a 
cushioning  material  prior  to  sealing  them  in  No.  10 
tin  cans.    Representative  cans  were  sealed  under  vacuum; 
other  cans  were  sealed  without  vacuum.   Some  of  the 
cans  for  certain  treatments  were  perforated  after 
sealing.    Each  can  was  labeled  indication  the  dose,  rate, 
and  temperature  of  gamma  rays  to  be  given.   Subsequent 
to  irradiation,  the  cans  were  returned  to  the  research 
laboratories  where  the  irradiated  products  along  with  the 
non-irradiated  control  products  were  evaluated  for 
quality  appraisal  as  well  as  for  certain  microbiological 
and  physio-chemical  changes  Immediately  after  irradiation, 
and  after  storing  the  irradiated  products  at  different 
lengths  of  time  and  temperatures.   Quality  of  the  Irradiated 
fruits  and  vegetables  was  evaluated  by  a  trained  panel 
consisting  of  10  Judges. 
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Descriptors:  (♦Refractory  metals  and  alloys.  Material 
forming),  (♦Niobium  alloys.  Extrusion).  (♦Extrusion, 
Niobium  alloys).  Titanium  alloys,  Molybdenum  alloys. 
Carbon  alloys,  Melting,  Dies,  Design,  LubricaUon.  Glass, 
MetaUography.  Tensile  properUes.  Stresses,  Rupture, 
Mlcrostructure,  Tungsten  alloys.  Zirconium  alloys, 
Vanadium  alloys.  Ceramic  coatings.  Tantalum  alloys. 

A  manufacturing  process  was  developed  for  producing 
D-31  alloy  (Cb-lOTi-lOMo-.lC)  'T'  sections,  2  In  x  1.250  in 
X  0.250,  for  structural  applications  In  aerospace  vehicle 
systems.   The  program  encompassed  a  state-of-the-art  sur- 
vey, the  preparation  and  evaluation  of  billet  stock,  the 
development  of  the  'T'  extrusion  process  and  post-extrusion 
condlUoning  techniques,  and  finally  an  evaluation  of  the 
quality,  structure,  and  mechanical  properties  of  the  'T' 
sections.   SecUons  meeting  program  goals  for  dimensions, 
surface  finish,  and  length  were  produced  by  extrusion  from 
3200F  through  ceramic-coated  cone  dies.    Wrought,  uniform 
billet  stock  was  produced  by  melting  8-lnch  diameter  ingots 
and  converting  to  4-inch  diameter  rounds  by  warm  extru- 
sion.  The  process  and  an  evaluation  of  the  billet  stock  are 
described.    Thirty-seven  'T'  extrusions  were  made  in  de- 
veloping the  process.   The  Investigation  of  die  design  and 
construction  and  lubrication  practice  are  described.   Satis- 
factory as-extruded  surface  finish  was  achieved  through  die 
development  and  refinement  of  the  glass  lubrication 
pracUce.   (Author) 
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Descriptors:  (♦Lithium,  Industries),  Lithium  compounds. 
Lithium  alloys.  Isotopes,  Industrial  production. 
Chemical  properties.  Physical  properties.  Ores  (Metal 
sources),  USSR. 

From  the  time  of  its  discovery  (1817)  to  approximately 
1947,  Ue.  for  130  years,  lithium  remained  a  quite 
unremarkable  element.   The  regions  of  its  application 
were  limited  and  not  urgent,  and  its  mining  was  extremely 
negligible.   Some  animation  In  the  lithium  industry  was 
observed  only  during  the  years  of  the  First  World  War 
and  during  the  period  of  the  Second  World  War.   This 
situation  has  changed  radically  in  the  last  decade,  in 
view  of  the  fact  that  lithium  has  begun  to  find  use  In 
thermonuclear  processes,  and  its  consumption  In  the 
glass  and  ceramic  industry,  in  the  production  of  lubricating 
materials,  and  in  a  number  of  other  branches  of  modem 
technology,  has  begun  to  Increase.   The  use  of  lithium 
and  tritium  produced  from  the  isotope  Ll(6)  in  thermo- 
nuclear processes  has  produced  a  sudden  growth  of  the 
'.ithlum  industry;  in  the  United  SUtes  its  development, 
was  stimulated  to  a  considerable  degree  at  the  insistence 
of  military  organizations  and  the  Atomic  Energy 
Commission. 
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Descrtptors:  (♦Crystal  lattice  defects,  Metals), 
(♦Alloys,  Mechanical  properties),  (♦Refractory  metal 
alloys.  Crystal  lattice  defects),  Metals,  DuctUity, 
Fracture  (Mechanics),  Impurities.  Niobium  alloys. 
Boron  alloys.  Tantalum  alloys.  Oxygen,  Nitrogen, 
Crystal  structure.  Anlsotropy.  Vanadium  alloys, 
Refractory  metals,  Thernnodynamlcs,  Solid  solutions. 

A  study  was  made  of  the  effect  of  the  interactions  of 
dislocations  with  small  impurtty  atoms,  C,  N  and  O  on 
the  mechanical  properUes  of  body-centered  cubic  metals. 
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Reproduction  has  been  made  from  best  available  copy. 
Descriptors:  (♦Powder  alloys.  Dispersion  hardening), 
(♦Copper  alloys.  Dispersion  hardening),  (♦Dispersion 
hardening.  Copper  alloys).  Oxides.  Aluminum 
compounds.  Powder  alloys,  Metals,  Bonding, 
Mechanical  properties.  Grain  structures  (Metallurgy), 
Phase  studies.  Refractory  materials.  Mlcrostructure. 
Impurities,  Grain  boundaries.  Copper. 

From  experimental  results  the  following  conclusions  can 
be  drawn:  Incorporation  of  dispersions  of  particulate 
alumina  in  copper  provides  a  means  for  strengthening  to  a 
degree  which  cannot  be  entirely  attributed  to  the  coM)er 
matrix  of  fine  grain  size.   Although  fine  grain  sizes 
obtainable  from  powder  metal  produ(»ts  of  this  type  (SAP 
type  alloys)  are  an  important  factor,  the  disperse  phase 
adds  considerably  in  Itself  to  the  strength  of  the  aUoy. 
Optimum  reslstence  to  plastic  deformation  for  the  system 
investigated  is  best  produced  when  conditions  for  bonding 
exist  between  particles  and  matrix.  The  strength  of 
extruded  copper-alumina  alloys  can  be  separated  into 
individual  contributions  from  matrix  grain  size,  solid 
solution  impuriUes,  and  from  the  disperse  phase. 
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Descriptors:  (*Coinmand  and  control  systems.  Air 
Force),  (♦Air  transportation.  Command  and  Control  sys- 
tems), (♦Programming  (Comimters).  Air  transportation). 
Armed  forces  (United  States),  MobUlzation,  Tactical 
air  command.  Experimental  data.  Armed  forces  operations. 
Data,  Logistics,  Data  processing  systems. 

This  document  describes  the  experimental  air  transport 
planning  facUity  under  development  at  The  MITRE  Corpo- 
ration.  This  facUity  provides  a  test  bed  for  Investigation  of 
appropriate  data  processing  aids  In  planning  transport 
operaUons.   Current  capabilities  allow  the  planner  to  deter- 
mine the  number  of  missions  necessary  to  transport  a  load 
of  cargo  and  passengers  from  onload.to  offload  bases. 
Future  uses  will  include  aids  to  aircraft  allocation,  sched- 
uling and  generation  of  base  stqxport  requirements.  (Author) 
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1.   The  feasibility  of  computer-assisted  transportation 
planning  at  the  strategic  level  has  been  demonstrated.    2. 
The  computer-assisted  procedure  developed  In  this  study 
gives  TC  the  capabUlty:   (a)  To  reduce  by  a  factor  of  2  or  3 
the  time  required  to  complete  the  T  Amiex  to  a  DASL 
(subject,  of  course,  to  total  elapsed  time  determined  by 
procedures  of  other  technical  services),    (b)  To  increase 
the  military  soundness  of  strategic  traasportatlon  plans 
without  increasing  total  expenditure  of  effort  on  the  part 
of  planners,    (c)  To  respond  quickly  to  changes  in  guidance, 
(d)  To  test  the  effecta  of  differing  assumptions  by  repeated 
trials  within  planning  deadlUies.   (e)  Vo  consider  alternative 
courses  of  acUon  in  a  single  plan.    3.    The  feaslbUlty  of 
computer-assisted  planning  in  the  other  technical  service 
uvas  Is  strongly  indicated  and  ought  to  be  tested.   4.   The 
feaalbUlty  of  computer-assisted  contingency  and  operational 
planning  is  Indicated  and  ought  to  be  tasted.   5.  Computer- 
assisted  procedures  appear  to  have  the  potential,  in  general, 
for  increasing  accuracy  and  scope  of  plans  and  reducing 
planning  time;  when  feasibility  has  bean  sufficienUy  dem- 
onstrated, these  methods  should  be  exploited  by  the  US 
mUitary  services  as  rapidly  as  possible  since  they  promise 
to  contribute  to  a  substanUal  lmprovei»0nt  In  readiness 
position. 
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Descriptors:  (♦Armed  forces  st^pplles.  Scheduling) 
(♦Scheduling.  Mathematical  models).  (♦LogisUcs.   ' 
Mathematical  models).  Navy  procurement.  Procurement. 
Transportation,  Distribution,  Coste,  OperaUons  research. 
Inventory,  ProbabUlty,  Statistical  distributions,  Deciston 
theory.  Equations,  Functions,  Optimizatton. 

This  study  develops  several  general  models  that  may 
provide  a  basis  for  practical  decisions  concerning  the 
operation  of  the  Navy  Supply  System,  Involving  the  fields 
of  procurement,  allocation,  and  redistribution.   The  main 
emphasis  has  been  placed  on  system  transportation  coste. 


19.  Navigation 


No  Entries 


20.  Nuclear  Physics  and 
Nuclear  Chemistry 


•AD-279  855  Dlv.    20,  8 

OTS  Prices:  HC  $1.00/MF  $0.50 

Naval  Research  Lab.,  Washington,  D.  C. 

A  TRANSISTORIZED  MAGNET  CURRENT  AMPLIFIER 

FOR  A  REACTOR  CONTROL  SYSTEM. 


S-9 


Final  npt,, 

bjr  W.  D.  Whltebead.   27  Mar  63.  8p 

ProJ.  RROIO  01  44  5856 

NKLS763 


AO-418  698 
OTS  Prices: 


DW.   22,  28 
HC  $2.00/MF  $0.60 


Unclassified  report 


Descriptors:  (*Curreot  amplifiers.  Nuclear  reactors), 
(*Heactor  safety  systems,  Current  amplifiers), 
(*Nuclear  reactors.  Control  systems).  Transistors, 
Magnetic  amplifiers.  Electromagnets,  Couplings, 
Voltage,  Safety  devices.  Neutron  absorbers.  Reactor 
fuel  rods.  Underwater. 

A  transistorized  magnet  current  amplifler  was 
developed  for  use  in  the  control  system  of  the  NRL  pool 
reactor.   Its  use  has  alleviated  some  of  the  conditions 
which  have  led  to  electrical  failures  in  the  electromagnets 
en4>loyed  as  coupling  devices  between  the  reactor  safety 
rods  and  their  drives.   The  circuit  was  designed  so  that 
no  modifications  were  required  to  other  components  in 
the  control  system.   The  input  of  the  amplifler  is  connected 
to  a  Sigma  bus  which  brings  together  at  a  common  elec- 
trical point  the  outputs  of  six  safety  amplifiers.   If 
the  ou^ut  of  any  one  safety  amplifier  indicates  an  unsafe 
condition  by  deviating  above  or  below  a  normal  output 
voltage,  magnet  current  will  be  reduced  enough  to  cause 
the  safety  rod  to  drop  back  into  the  core.   (Author) 
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Small  arms,  Ballistics,  Ordnance. 

This  study  examined  the  ability  of  ten  shooters  to 
fire  automatic  bursts  of  two  rounds  per  trigger  pull 
from  the  ARIS  rifle  under  three  different  firing 
conditions.   Under  these  firing  conditions  shooters 
can  be  expected  to  obtain  a  two- round  burst  per  trigger 
pull  approximately  75  percent  of  the  tlnte.   (Author) 
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resins,  Steel,  Aluminum,  Liquids,  Explosive  materials. 
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The  report  is  a  study  of  initiation  and  growth  of  de- 
tonation in  explosives  and  propellants  with  principal 
emphasis  placed  on  reactions  resulting  from  low-amplitude 
'shoclc  waves.   The  specific  area  of  interest  is  the  initiation 
and  propagation  of  detonations  in  explosives  that  are  capable 
of  both  high  and  low  velocity  detonations.   A  description  of 
the  low-order  reaction  was  sought  in  terms  of  the  initial 
state  of  the  explosive,  the  character  of  the  initiating  stimulus, 
and  subsequent  interactions  that  occur  in  the  systems  by 
virtue  of  its  environment. 
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Presented  is  a  bibliography  of  Springfield  Armory  re- 
ports -  technical,  memorandum,  notes  on  materiel  -  pre- 
pared and  distributed  from  1  Jan  48  through  30  Jun  59. 
Technical  abstracts  are  inclitded  for  those  technical  re- 
ports issued  after  receipt  of  OCTI  200-4-57,  'Control  and 
DlstribuUon  of  Technical  Reports,'  27  M^ich  1957. 
(Author) 
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Warheads,  Targets,  Theory,  Mathematical  analysis. 
Scattering,  Fragmentation  ammunition. 

The  general  problem  of  evaluating  the  effectiveness 
of  clustered  conventional  weapons  against  lilcely  limited- 
war  targets  is  discussed.   The  influence  of  delivery 
error,  warhead  effectiveness,  number  of  warheads  per 
cluster,  and  bomblet  dispersion  on  the  effectlTeness  of 
a  particular  weapon  is  described.    Analytical  methods 
of  determining  the  effectiveness  of  both  individual  and 
clustered  warheads  are  given,  and  the  methods  are 
applied  to  pertinent  examples.    (Author) 
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Descriptors:  (* Photographic  plates.  High-speed 
photography),  (•High-speed  photography.  Electrophotog- 
raphy), (♦Electrophotography,  Plwtographic  plates). 
Cadmium  compounds.  Sulfides,  Sintering.  Photographic 
films.  Powders,  PhotooonducUvlty,  Impregnation,  Epoxy 
plastics.  Coatings,  Selenium,  Binders,  Styrene  plastics. 
Plastics,  Photographic  Images. 

Sintered  CdS  films  were  prepared  with  various  contacts, 
and  comparison  studies  were  made  under  both  steady- 
state  and  pulsed-llght  conditions.   PhotooonducUvlty 
growth  and  decay  curves  were  studied  as  a  function  of 
previous  exposure  history,  light  intensity,  light  wave- 
length, and  bias  lighting  of  various  wavelengths.   Attempts 
were  made  to  Improve  the  performance  of  the  sintered 
films  via  overcoating  of  the  films  with  evaporated  CdS, 
Impregnation  with  an  epoxy  resin,  impregnation  with 
selenium  and  by  sintering  under  pressure.   Binder  layers 
of  photoconductlve  CdS  powder  in  taie  various  binder 
materials,  polystyrene,  epoxy  and  Luclte  were  studied 
as  a  function  of  the  method  of  prepwatlon,  the  binder 
concentration  and  the  layer  thickiMSs.   The  resolution 
characteristics  of  both  sintered  and  binder  plates  were 
studied  via  the  xerographic  mode  and  cascade  develop- 
ment.  The  plates  were  also  examined  in  the  proposed 
over-all  imaging  system  utUlzli^  Frost  development, 
and  it  was  demonstrated  that  lmi«*»  could  be  obtained 
with  the  binder  plates. 
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The  granular  nature  of  the  photographic  emulsion  limits 
the  accuracy  with  which  the  density  of  a  small  area  on  the 
film  can  be  defined.   The  oonsequeooes  of  this  fact  are 
examined  with  reference  to  the  limiting  accuracy  which  can 
be  expected  when  a  spectrograph  is  employed  for  photometric 
measurements.    The  quantity  of  information  conveyed  by  a 
single  density  measurement  is  calculated  for  a  particular 
emulsion  and  mlcrodensitometer  soannlng  aperture. 
(Author) 
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ties, Erbium. 

Researoh  on  optical  masers  and  the  exploration  of 
possible  optical  maser  devices  are  the  principal  objectives 
of  the  report.   The  first  part  of  the  report  discusses  work 
on  a  mode  selective  Interferometer  for  the  purpose  of 
obtaining  optical  oscUlators  of  large  diameter  which  have 
dlffrsctlon-limlted  beams.   The  experimental  results  on 
a  pulsed  ruby  optical  oscUlator  using  this  Interferometer 
are  presented.   The  spectroscopic  study  of  Yttrium 
Aluminum  Garnet  doped  with  rare  earths  has  continued. 
In  Part  H  of  the  report,  the  spectrum  of  Er(3+)  in  YtA 
Garnet  is  discussed.   Also  an  energy  level  scheme  for 
Er(3+)  In  YtA  Garnet,  which  has  been  inferred  from  the 
e]q>eiimental  data,  is  presented.  (Author) 
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The  frequency  distributions  of  hydrogen,  ionized  helium, 
and  hydrogenlike  neutral  helium  lines  broadened  by  the 
local  fields  of  both  ions  and  electrons  In  a  plasma  are 
calculated  in  the  classical  path  approximation.   The  electron 
collisions  are  treated  by  an  Impact  theory  which  takes  into 
account  the  Stark  splitt^  caused  by  quasi-static  ion  fields. 
The  ion  field  strength  distributions  used  Include  the  effect 
of  electron  shielding  and  ion-ion  correlations.   The  various 
approximations  employed  are  examined  for  self-consistency, 
and  an  accuracy  of  about  10%  In  the  resulting  line  profiles 
is  expected,  except  on  the  far  wings  of  the  lines.   An  ex- 
tensive set  of  Stark  profiles  is  presented  graphically.   All 
profiles  are  also  tabulated.    (Author) 
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magnetic waves. 

Tlie  parameters  pertinent  to  high  power  laser  emission 
from  organic  materials  were  examined  in  relation  to  the 
Schawlow-Townes  threshold  condition.   It  is  concluded  that 
many  Beta-dilcetone  chelates  of  Eu3+,  Tb3+  and  Sm3+  are 
suitable  laser  materials,  while  the  chelates  of  the  other 
tripositive  rare-earth  ions  are  either  borderline  or  un- 
suitable for  laser  applications.   A  list  of  the  suitable  chelates 
is  presented  and  pertinent  spectroscopic  properties  are 
given.   R  is  also  concluded  that  materials,  which  emit 
radiation  via  a  fluorescent  process,  are  generally  un- 
suitable for  laser  am>llcations,  while  only  for  the  case 
of  single  crystals  are  phosphorescent  materials  applicable. 
Organic  laser  host  materials  found  to  be  suitable  were 
ethanol-methanol  mixtures  and  EPA  for  a  liquid  laser, 
methylmethacrylate  and  epoxy  resin  for  plastic  hosts,  and 
A1(AA)3  for  a  single  crystal  host.    A  series  of  rare-earth 
chelates  were  also  laser  tested  at  low  temperatures  in 
both  liquid  and  solid  solutions.    (Author) 
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Descriptors:  (•Iron  compounds.  Electric  fields),  (•Crystal 
lattices.  Iron  compounds),  (♦Mossbauer  effect.  Iron  com- 
pounds). Ammonium  compounds.  Chlorides,  Fluorides, 
Oxalates,  Silicates,  Sulfates,  Nuclear  spins.  Atomic 
orbitals.  Tensor  analysis.  Polarization,  Electric  moments. 
The  electric  field  gradient  tensor  at  the  iron  nucleus  in 
ferrous  (Fe2-t-)  compounds  was  investigated.   Under  the 
combined  action  of  axial  and  rhombic  crystalline  fields  and 
the  spin-orbit  interaction,  the  ferrous  ion  (5D,  3d6)  d-epsilon 
states  produces  a  large,  temperature  dependent,  contribu- 
tion to  the  electric  field  gradient  tensor.    It  was  found  that 
this  direct  contribution  is  diminished  by  that  from  the  lattice 
itself  (the  second  order  axial  and  rhombic  components  of 
the  crystalline  field),  as  well  as  Stemheimer  polarizaUon 
effects  and  covalency.   The  results  of  this  investigation 
were  then  applied  to  Mossbauer  results  in  FeSiF6o6H20 
to  obtain  an  estimate  of  the  electric  quadrupoie  moment  of 
Fe57m  (0.29  ±  0.02b),  which  is  in  agreement  with  that  from 
ferric  (Fe3+)  studies.    Finally,  estimates  also  based  upon 
Mossbauer  measurements,  were  made  of  the  d-epsilon 
energy  splittings  in  the  ferrous  compounds,  FeSiF6H20 
FeS047H20,  FeC2042H20,  Fe(NH4S04)6H20,  FeS04, 
FeC1204H20  and  FeF20.    (Author) 
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The  problem  of  free  oscillations  of  a  reinforced  shell, 
with  consideration  of  discrete  disposition  of  ribs  on  the 
shell,  is  connected  with  great  mathematical  difficulties. 
A  metlKXi  of  solving  the  problem,  formulated  for  accurately 
satisfying  the  equations  of  oscillations  of  a  reinforced 
shell,  is  proposed.    Frequency  equations  are  obtained  in 
form  of  a  transcendental  equation,  which  are  more 
suitable  for  any  kind  of  frequency  spectrum  investigation 
and  for  numerical  calculations  as  well. 


26.  Production  and  Management 


AD-405  201  Dlv.    26,  17 

OTS  Prices:  HC  $11.40/MF  $3.50 

Sheffield  Corp.,  Dayton,  Ohio. 

MANUFACTURING  METHODS  FOR  IMPOSED  HIGH 

FREQUENCY  VIBRATION  SYSTEMS. 

Final  rept.  for  2  Oct  59-15  Nov  62, 

by  Richard  N.  Rbney  and  Dante  Glardlnl. 

Jan  63,  840p 

Contract  AF33  600  40122,  ProJ.  7  757 

ASD  TDR63  203 

Unclasslfled  report 

Descriptors:  (•Material  removal,  Vlbratton), 
(•Grinding  wheels.  Ultrasonic  radiation),  (♦Ultrasonic 
radiation.  Material  removal).  Steel,  Titanium  alloys. 
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Vibrations  from  60  cycles  to  40,00  cycles  per  second 
were  Investigated  for  possible  application  to  grinding. 
Direct  vibration  of  the  part  being  ground  and  vibration  of 
the  grinding  wheel  itself  were  used.   Most  successful  in 
performance  was  the  wheel  vibrating  in  the  20,000  cycles 
per  second  frequency  range.    Benefits  to  conventional 
grinding  are  lower  grinding  temperature,  lower  power  to 
grind,  greater  grinding  ratios,  no  impairment  to  surface 
finish,  no  impairment  to  ooechanical  properties  as  to 
cracks,  fatigue  or  tensile  strength,  even  though  using 
harder  wheels  than  those  normally  used.    An  internal, 
external  and  surface  grinder  was  modified  to  an  ultrasonic 
grinder  by  attaching  an  ultrasonic  spindle  which  vibrated 
the  special  ultrasonic  wheel  and  hub  assembly.    Numerous 
grinding  tests  were  made  from  which  test  criteria  were 
established  for  the  simulated  production  runs  made  on 
each  of  the  three  grinder  types.   Operational  feasibility. 
adaptUity  to  specific  grinding  operations,  design  variations 
and  substantiation  of  previous  findings  were  made.    Pro- 
curement specifications,  on  industrial  ultrasonic  grinding 
machines,  basically  in  the  form  of  supplements  to  existing 
specifications,  were  made  to  Include  centerless  as  well  as 
surface,  external  and  internal  grinders.  (Auttior) 


AD-410  452  Dlv.    26,  30 

OTS  Prices:  HC  $3.00/MF  $0.50 

Electronic  Systems  Dlv.,  Air  Foroe  Systems  Command, 
Bedford,  Mass. 


S-12 


AN  INTRODUCTION  TO  PROGRAM  EVALUATION 
REVIEW  TECHNIQUE.  ^^  avAi^UATION 

Jun  63,  52p 
ESD  TDR63  350 

UnolaBslfled  report 

i^^^^°^  ^  document  Is  in  piurt  un8«tl«f«5tory. 
Reproduction  has  been  made  from  best  available  copy. 

Descriptors:  (•Management  oontn>l  systema.  Data 
processing  systems),  CManageaent  planning.  Control 
•equences).  Networks.  Programming  (C^mpSter? 
Pi^  cards.  Time.  ProbabuSr&!hedZ«.  ^^1*. 
output  devices.  Simulation.  -~-»»     »«* 

nST^'^  Introduction  to  PERT,  an  Innovation  in  tbe 
.  il^^'°'*'?"°*  *■  P^s*'***^!.   This  technique  employs 
a  networking  and  statistical  meU»dology  using  advanced 
d^processlng  procedures.   The  PERT  tecScJeT^ 
based  on  Uie  principle  that  planning  must  be  develooed 

^J^^JT'  ^'  """"*'«"  "^^"  «»  controlled 
a  control  system  must  use  its  base  the  planning  Uiat 

to  toZ,^  P««ram.   AooonUngly  PERT^anbe  used 
to  bote  the  planntog  «>d  cootrol  Mictions  of  m«.agement. 


PB-166  242  Dlv.   26,  14,  17 

OTS  Prices:  HC  $1.00/MF  $0.60 

Ford  Motor  Co.,  Dearborn.  Mich. 

TITANIUM  CARBIDE  BASE  CUTTING  TOOLS.  PART  V 

Rept.  no.  26.  1  Oct  68-31  Mar  69. 

hjr  Michael  Humenik.  Jr.  and  David  Moskowltx. 

31  Mar  59.  20p 

Contract  AF33  600  32448 

AD  211  197 

Unclassified  report 

LeglbUlty  of  this  document  Is  to  part  unsatisfactory 
Reproduction  has  been  made  from  bMt  available  copy. 

Descrtptors:  CCutttng  tools.  Carbides).  CCarbldes, 
S^  too  »K  CTlUnlum  compounds.  Carbides).  Cwmets. 
Nlctol.  Molybdenum.  Microstructuro.  Surface-active 
2!^i!r^*"'T?!il"  »^™°t«"»  (MetaUurgy).  Lite  expectancy. 
JeT^^^^SlT"^  (E.«lneertog,,  Wear  ros'SSnce,''' 

J**  ^'2?*™'*""  °^  carWde  base  oermet  materials 
i^^A^V  *°  ^  "'.*^  ^  ^  i«ttabUlty  of  the  carbide 
S!S?«.        *\^  ?*  molybdenum  to  nlckel-ultanlum  carbide 
n.^^.  ^'!^  ^  Improved  carbide  wetUbUlty  and  re- 
finement of  the  carbWe  grato  slse  to  stotered  co^acts. 
»andard  m«,hinablUty  tests,  emplojwd  to  evaluate  ^ 
peptoraance  of  Nl-Mo-TlC  composition.,  showed  aiT 
spproxlmato  order  of  magnitude  improvement  to  tool  life 
over  commercial  tungsten  carbide  base  cutting  to^ 
improved  tool  life  of  Ne-Mo-TlC  over  tunj^^  ?SbWe 
Sr«tes  wss  •!«>  Obtained  to  productioe  miSjhtotog  operations. 


PB-166  243  Dlv.    26.14,17 

OTS  Prices:  HC  $1.00/MF  $0.50 

^ord  Motor  Co.,  Dearborn,  Mich. 

Tn^ANIUM  CARBIDE  BASE  CUTTINci  TOOLS.  PART  IV 

Rept.  no.  21,  1  Apr-30  Sep  68,  '  ' 

by  Mtohael  Humenik,  Jr.  snd  David  Moakowltz. 

30  Sep  68,  1^  ««»owiM. 

Contract  AF3S  600  33448 
AD  204  661 

lasslfled  report 


Moakow 


LeglbMltjr  of  thte  document  U  to  put  ««atIsf«5toiy. 
Reproduction  has  been  made  from  best  available  copy. 

DwiCPiptor.:  (•Cutting  tools.  Carbides).  (•Carbktes. 
Cutting  tools),  (•Titanium  compounds.  Carbides)/^ 


Ceramic  materials.  Cermets,  Nickel,  Molybdenum, 
aeel.  Machining,  Life  ejqwtancy,  Performance 
(Engineering),  Wear  resistance.  Stotering,  Resistance 
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Hesulte  are  reported  tor  various  steel  seml-flnish  and 
finish  production  machining  operations  using  Ni-Mo-TlC 
cutting  tools.  Comparative  tool  llfe-ltoe  data  is  also 
shown  for  titanium  carbide  base  tools  and  commeroial  C-8 
grades  of  cemented  tungsten  carbide.    In  addition,  resulte 
L"  'PJf^Satlon  on  "»e  effect  of  stotering  atmosphere 
and  substrate  on  Uie  electrical  resistivity  of  Nl-Mo-TlC 
compositions  are  given. 
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Using  the  technique  of  successive  association,  the  second 
responses  given  by  63  subjects  to  50  stimulus  words  from 
the  Kent-Rosanoff  word  association  test  were  analyzed 
with  respect  to  their  frequency  characteristics.   The  major 
hypothesis  was  that  the  individual  tends  to  respond  in 
successive  association  with  the  same  word  sequence  that 
composes  the  hierarchy  of  cultural  frequencies  obtained 
from  previously  gathered  normative  data.   The  results 
indicated  that:   (1)  The  second  response  in  successive 
association  has  a  cultural  frequency  lower  than  that  of 
the  first  response.    (2)  The  individual  subject  tends  to 
produce  a  second  response  with  a  frequency  lower  than 
that  of  his  own  first  response.    (3)  The  most  frequent 
second  response  In  successive  association  tends  to  be 
the  second  most  frequent  response  in  the  cultural  norms, 
and  the  rank  order  of  frequency  of  second  responses 
correlates  positively  with  the  rank  order  of  the  cultural 
frequency  of  the  same  resp>onse  words.    It  was  concluded 
that  the  major  hypothesis  of  the  study  was  confirmed.   The 
cultural  frequency  of  an  association  may  be  viewed  with 
some  confidence  as  an  index  of  the  response  strength  of 
that  association.   (Author) 
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This  document  contains  material  generated  at  meetings 
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description  of  the  interface  between  the  473L  Data 
Processor  (AN/FYQ- 11)  and  the  System  Integrated  Consoles 
(AN/FYA-2,  3,  and  4). 
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Since  Communist  Party  leaders  consider  the  press  their 
most  powerful  weapon,  experienced  psychological  warfare 
operators  and  language  specialists  of  ORO  studied  Russian 
newspapers  and  other  printed  media  (e.g.,  booklets,  bulletin 
board  announcements,  posters,  photographs,  leaflets,  seals 
and  labels,  tickets,  and  theater  programs)  with  a  view  to 
providing  a  guide  for  producUon  of  this  material  when  it 
Is  to  be  directed  at  a  target  audience  in  the  USSR.  All  facets 
of  make-iv  and  format,  such  as  size,  design,  typography, 
illustration,  ornamentation,  presswoik,  paper,  and  color 
are  treated.    Actual  layouts  are  presented  tor  all  these 
media  and  specifications  for  publishing  are  given.   (Author) 
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U.S.  DEPARTMENT  OF  COMMERCE  FIELD  OFFiaS 

SERVE  THE  BUSINESS  'COMMUNITY 

The  Department  of  Commerce  maintains  Field  Offices  to  enable  the  business  community  to 
avail  Itself  locaUy  of  Government  facilities  designed  to  promote  commerce.  Working  closely  with 
vanous  umts  m  the  Department  and,  when  necessary,  with  other  Government  agencies,  the  Field 
Offices  provide  business  services  to  manufacturers,  wholesalere,  retailed,  trade  publications,  trade 
associauons,  advertising  agmcies,  research  groups,  financial  institutions,  and  exporter  and  importere. 

Experienced  persor^uel  will  gladly  assist  in  the  solution  of  specific  problems,  explain  the  scope 
and  meamng  of  regulations  administered  by  the  Department,  and  provide  practical  assistance  in  the 
broad  field  of  domestic  and  foreign  commerce.  Field  Offices  act  as  official  sales  agents  of  the  Super- 
intendent of  Documents,  and  maintain  an  extensive  business  reference  Hbrary  containing  periodicals, 
directories,  publications  and  reports  from  official  as  well  as  private  sources. 

Among  the  many  services  which  businessmen  have  found  of  value  are: 

PRODUCTION 

•  Modernization  of  plant  processes  and  other  tech- 
nological aids 

•  Development  of  new  products 

•  Govenunent-owned  patents  for  free  license 


less  aids 


GENERAL 

•  Management  and  busin 

•  £su.^lishing  a  new  businea^ 
BASIC  ECONOMIC  DATA  || 

•  Census  data  with  natioiu^l  and  <rften  State  and 

regional  breakdowns,  on  m^ufacturing  wholesal-  «" 

ing,  retailing,  service  industries,  employment  and      *  Commodity  standards 


FOREIGN  TRADE  AND  INVESTMENT 

•  Tariff  and  exchange  regulations 

•  Import  and  export  quotas,  licensing  r^ulations 

•  Statistics  on  imports  and  exports 

•  Investment  and  trade  opportunities  abroad 

•  Economic  conditions  in  foreign  countries 


unemployment,  population,  housing,  agriculture 

•  Basic  records  of  national  income  and  product, 
r^onal  trends,  balance  of  payments,  foreign  aid 
MARKETING  AND  DISTRIBUTION 

•  Development  and  maintenance  of  markets 

•  Distribution  channels,  facilities  and  services 

•  Marketing  and  distribution  statistics 

COOPERATIVE  OFFICES 

To  make  the  servici  of  the  Department  of  Commerce  more  widely  available,  agreements 
have  been  entered  mto  with  more  than  750  Chambers  of  Commeree,  Manufacturer  AsLiations. 
and  similar  business  groups  lUnder  which  these  organizations  have  become  official  Cooperative  Offices 
of  the  Department.  If  specific  information  is  not  on  hand  in  the  Cooperative  Office,  your  problem 
will  be  referred  to  the  nearest  Departmental  field  office. 
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Albaquergue,  R  Mo.,  87101.  U.S.  CounboUc.   247-0311. 
Anchonge.  Aluka,  99S01,  Room  306.  LouM*c-Sa(n  Bulldlag.   Phoo*:  BR 
2-9611 


AcUma,  G>..  30303,  75  Pmyth  St.,  N.W.    JAckwia  2-4121. 
I.,    21202.   305  U.S.  CiMtoiiji««we.  Gay 


BaltJmore.   Md.,    21202.   305  U.S.  Cuatomhttwe.  Gay  and  Lomlauxl  Streeu 

Phone:    PLaza  2-M60. 
Blrmljigham,  AU..  35203,  Title  BIdg.,  203^  Thud  Ave.,  North.    Phone:  325- 

BoMon.    Maaa.,    02110,    Room    230,    SO    !I«ederal   Street.     CApitol  3-2312 
Bulblo.  N.Y.,  14203,  504  Federal  BuUdii«.;  117  Elllcoct  Street.    Phone:   842- 

3208. 
Oiarleatan,  S.C,  29401,  No.  4.  North  AtUnilt  W»«rt   Phone:   722-6551 
Charleeion.  W    Va.,  25301,  3002  New  Federal  OHlce  Bulldliw,  500  QiMnler 

Street.    Phone:    343-6196.  vj— ixicr 

dieyeme.  Wyo.,  82001,  207  Majeatic  BUg..,  t6thk  Qipltot  Ave.    Phow-  634- 

5930. 
Odcaao.  ni.,  60606,  Roan  1302,  226  Weat  .(ackaoa  Blvd.   828-4400. 
Cloclmiatl.  Ohlo^  45202.  8028  Federal  Office  OulkUiH.  550  Main  Street    Phone- 

381-2200. 
OeveUod,  Oblo,  44101,  4d>  Floor.  Pedaral  Reaerve  Bai*  Blda.,  Eaat  6cfa  St 

fc  Superior  Ave.    241-7900. 
Oillaa.  Tea.,  75202,  Room  1200.  1114  Coc*il>crce  Screet.    RIveralde  9-3287. 
Denver,  Colo.,  80202.  142  New  Cuatom  H4«e,  I9ih  k  Stout  Sovet.    Phone: 

Oea  Motnea.  Iowa.  50309, 1216ParamouKB)l4dlni.509Craiil  Avwaie.   Phone- 

284-4223. 
Detroit.  Mich.,  48236,  445  Federal  Bldf.    2)4-6088. 
Creeaainro.  N.C.,  27402,  Room  407,  U.S.  Poat  OTflce  BuUdtiM.    273-8234 
Hartford.  Conn.,  06103,  18  Aaylum  St.    Phooa:    344-3530. 
Honolulu.  Hawaii.  96613,  202  International  tavliva  Bide.,  1022  Bethel  Street. 

Phone:    588667. 
Houaton,  Tea.,  77002.  5102  Federal  Bldg.,  SUS  Rtak  Ave.   CA  8-0611 
JackaoovUlc.  Pla.,  32302.  SU  Craenlaaf  4ialWi«,  306  Lauia  Saatt.   BLffa 

I  City.  Mo.,  64106.  Room  3011.  911  ttlmn  Street.   BAltlmore  1-7D00. 
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The  Clearinghouse 
Announces... 

the  availability  of  Supplements  A,  B,  C,  and  D  to  U.  S. 
Government  Research  Reports,  Volume  39,  Number  5. 

These  four  supplements  are  being  issued  to  list  a  group 
of  reports  set  aside  by  the  Defense  Documentation  Center 
in  March  of  this  year  for  later  announcement. 

Each  Supplement  contains  its  own  indexes  and  all  reports 
will  be  listed  in  the  "Technical  Abstract  Bulletin"  Cumu- 
lative Index  for  this  Volume  of  the  USGRR. 

These  supplements  are  available  frec-of-charge  upon 
request  to  the  Clearinghouse  for  Federal  Scientific  and 
Technical  Information,  U.  S.  Department  of  Commerce, 
Springfield,  Virginia,  22151. 
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100      MILLIMITIKS 


fil^*^?  "^^ -i^j***     Resolution  is  expressed  in  terms  of  the  lines  per  mift  meter  recorded  by  a  particular 
him  under  specified   cond  r  on«      1M..n>*r,l.  :»   ^u-_  :_j: l_  i  r  ..^     "'  '  pamcuiar 


ines  per  millimeter  in  adjacent 


£,  ,  --  — f.-^^w  .••  i.«^iiii9  ui   me  lines  per  mm 

ftim  under  specified  conditions.     Numerals  in  chart  indicate  the  number  of, 
I  -shaped     groupmgs. 

rU.Jl  '"'^"'^•"•"«'  ««  necessary  to  determine  the  reduction  ratio  and  multiply  the  number  of  lines  in  the 
cWt  by  his  value  to  find  the  number  of  lines  recorded  by  the  film.  As  an  ajd  in  determining  the  rSict.^ 
«tK>  the  line  above  is  100  millimeters  in  length.  Measuring  this  line  in  the  filff  ilgr  Td^fdi^g  t^ren«S 
mto  100  gives  the  reduction  ratio.  Example:  the  line  i,  20  mm.  long  in  tlf  film  image,  and  ?00/20  =  5 
1  „.  ^"""j*!^  "T-shaped"  line  groupings  in  the  film  with  microscope,  and  notie  the  number  adjacent  to  finest 
hnes  recorded  sharply  and  distinctly.     Multiply  this  number  by  theVeduction  factor  to  obtain  reSving  «>we^ 

not  distinctly  -P-^_ ^e^ucuon  ratio  .        and_7..  x  ,  =  39.5  lines  ^Tmillimeter  recorded  sttisf^ctc 


Under  the  particular  condi- 


nly.      10.0  X  S  =  SO  lines  per  millimeter  which  are  not  recorded  satisfactorily 
tions,  maximum  resolution  is  between  39.5   and  50  lines  per  millimeter. 

Resolution,  as  measured  on  the  film,  is  a  test  of  the  entire  photographfc  $  rwem.  indudine  lens    exposure 

ex'^T'i  'r''r^".']T'-     "^r  ""'y  "'''r  "«-»•»    re«,i:t2n    offthe    film.     V.Ut"L   5S 
exposure,  lack  of  critical  focus,  and  exposures  yielding  very  dense  negatives  a|*  to  be  avoided. 
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